MBOY Xosamoroiickas cpeaHsisi 001eodpa3oBaTesibHasi HIKOJIA

«PaccMoTpeHo» «CormacoBaHo» «YTBEPKIAIO»

Ha 3acenannu Mertonuueckoro 3am. nupektopano YBP  JIMpeKTop MIKOJIbI

o0benunenus [Iporokon Ne 1 / Hedenona A. A./ | Xoxpsikosa O.H./

«30 » aBrycra 2024 rox «02» cenTs6ps 2024 ron «02» centsa6ps 2024 rox
MognucaHo
LUMPpPOoBON NOANMNCHIO:
Xoxpakosa Oneca
HukonaesHa
[lata: 2024.09.02
20:02:57 +08'00'

PABOYAS ITPOT'PAMMA

Yueonoro npenmera «MATEMATHUKA»

JUIs1 0OYYArOIINXCS C 3aJIEPIKKOM TICUXUYSCKOTO Pa3BUTHS
5-9 kaacc

EBnoknmoBa Upnua PanmmitoBHa
MpOTpaMMy COCTaBUII(a) YUUTETh

CocraBjieHa Ha OCHoBe TpeOOBaHMM K pe3yiapTaTtaM (eaepanabHO
aJanTUPOBAHHOM OCHOBHOW 00111€00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO
o01iero oOpa3oBaHus A OOYYAIOIIUXCA C OTPaHUYECHHBIMU BO3MOXKHOCTSMHU
(3aeprkKa MCUXUUECKOTO Pa3BUTHA)

2024



OI'JIABJIEHHUE

JRC0%: (03 12 BRI 13 1N BTN 1 (6 0 N OO 4
®EJEPAJTBHAS PABOYASI IPOTPAMMA YYEBHOT'O KYPCA «<MATEMATHKA». 5—
6 KTTACCDBL ...t s e s e ee e e eee e 14
COJIEPYKAHUE YYEBHOI'O KYPCA «MATEMATHKA» (IIO TOJAM OBYUYEHUS]) .. 16
S () 1N L o OO 16
(3 () 1N oL oSO 17
[JIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHHSI [IPOI'PAMMBI
VYEBHOTO KYPCA «MATEMATHIKAY. vvooeveoeeeeeeeeeeeseeesseeeseeseeseesesseess s essseesesesesseenes 19
SITTACC <. e e ee e ee et ee s 19
6 ITTACC ..ot s et e et 21
®EJEPAJTBHASI PABOUYASI IPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-9
KITACCDL ..o e s e e e s s s e e s s s e e s ee st ees e e s eee s ee s 22
COJIEPYKAHUE YYEBHOT'O KYPCA «AJITEBPA» (ITO TOJAM OBYUEHUY)............. 24
7 () 7N L oSO 24
B ITTACC ..o e et e et e et 25
O ICTTACC ..o ee e e et e ettt e et 26
[JIAHUAPY EMBIE IIPEJIMETHBIE PE3VJIbTATbI OCBOEHUS ®EJEPAJIbHON
PABOYE ITPOTPAMMBI KYPCA «AJITEBPA «...coveeeveeeeeeeeeeeeeeeeeeeseeeeseesseesesesessens 27
TIITACC ..ottt e e s e 27
B IKITACC ...t 29
O KTTACC ..ot 30
®EJEPAJTBHAS PABOYASI TIPOTPAMMA YYEBHOT'O KYPCA «TEOMETPHUS». 7-9
KITACCDL ...t s e et e e ee e s e eee s e 31
COJIEPYKAHUE YYEBHOI'O KYPCA «EOMETPHSI» (IIO TOJIAM OBYUEHUS)........ 32
TIITACC <.ttt s e ee e 32
B IKITACC ...ttt 32
O KTTACC ..ottt s e e e 33
TJIAHUAPY EMBIE TIPEJIMETHBIE PE3VJIbTATBI OCBOEHUS ®EJEPAJIBHON
PABOYE! ITPOTPAMMBI KYPCA «"EOMETPHS» (TTO TOJIAM OBYUEHUS).............. 33
1) 7N oL o OO 34
3 1) 1N oL OO OO 35
O ICTTACC ..o ee et e e e s e e ettt e et 35
®EJEPAJTBHAS PABOYASI TIPOTPAMMA YYEBHOT'O KYPCA «BEPOSITHOCTH U
CTATUCTHKA» T=9 KITACCDL .......oooovoeeeeoeeeeeoeeeoeeeeeo e eeeee s eee e 36
COJIEP’)KAHUE YYEBHOI'O KYPCA «BEPOSITHOCTb U CTATUCTUKA (I10
TOJIAM OBYUEHTIST) ...ovvooeveoeseeeeeeeeeseeseee e ee s esseseesssessseessesees s ees s e sssses s ees s eesessesseees 37
1) 7N oL o OO 37
3 1) 1N oL OO 38
L 1) 1N oL oSO 38

IJIAHUPYEMBIE HHPEJIMETHBIE PE3YJIbTATBI OCBOEHMA ®EJIEPAJILHOM
PABOYEU ITPOI'PAMMEBI KYPCA «BEPOATHOCTD U CTATUCTUKA» (I1O
TOAAM OBYUEHMS) ...ccoviiiiiiiiii s 39



7 KJIACC
8 KJIACC
9 KJIACC

TEMATHUYECKOE INTAHUPOBAHUE ........cooociiiiii i 41



[TOACHUTEJIBHA A 3AIIMCKA

®denepanbHas pabodas nporpaMmMa IO MareMaTUKe i OOydYaroIIMXCs C
3aiep Ko Ticuxudeckoro passutus (manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs TIOATOTOBIEHa Ha oOcHOBe DenepasbHOTO  TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO  CTaHJapTa OCHOBHOro obmiero oOpazoBanus  (IIpukas
Munnpocsenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC 0O0O),
denepalbHON aganTUPOBAHHON 00pa30BaTENbHON MPOTrPaMMbI OCHOBHOTO OOILEro
oOpa3oBaHus g OOYyYalOUIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS
(ITpuxa3z Munnpocsemenus Poccun ot 24 nosiopsa 2022 . Ne 1025), denepanbHoii
paboyeil mporpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs MO Y4YEOHOMY NIpeIMETy
«Maremaruka», denepanbHON TPOrpaMMbl BOCTIMTAHMS, C YUETOM PaCIpeeIeHHbBIX
Mo KjaccaM NpOBEpsAEeMbIX TpeOoBaHUN K pesynabraram ocBoeHus denepanbHoOU
aJanTUPOBAHHON 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO OOpa30BaHMS
JUtsi 00y4aroImuxcsi ¢ 3aJeP>KKOM MCUXUYEeCKoro pas3BuTusi. B paboueil mporpamme
YUTEHBI HJIeu U TosiokeHus KoHnenuu pa3BuTrs MaTeMaTH4YeCKOro oOpa3oBaHus B
Poccuiickoit ®enepanuu.

OO0mas xapakTepucTuKa y4e0HOro npeamera «MareMaTuka

VYuebnsii mpeamer «MaTemMaTvkay BXOAWT B MPEAMETHYIO 0O0JacTh
«Marematuka u uHpOpMaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BBIUMCIHTEIHHON
KyJbTYPhl W JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS TI0JIB30BaThCS
aNTOPUTMaMH, a TaKXKe MPHUOOPETECHUIO MPAKTUYCCKUX HABBIKOB, HEOOXOIMMBIX B
MOBCEIHEBHON ku3HU oOyuaronuxcss ¢ 3I[IP. VYueOHbi mnpeameT pa3BUBaeT
MBIIIJICHHE, TPOCTPAHCTBEHHOE BOOOpakeHWe, (QYHKIMOHAIBHYIO TPaMOTHOCTD,
YMEHUS  BOCIPUHUMATh W  KPUTHYECKH  aHAIM3UPOBaTh  HHGPOPMAIIHIO,
MPECTABICHHYIO B Pa3IMYHBIX (opMax.

OOydeHune maremMarvuke aéT BO3MOXHOCTh pa3BuBaTh y oOyuatomuxcs ¢ 3[1P
TOYHYIO, PAIlMOHAIILHYI0O U HUHQOPMATHBHYIO pedYb, YMEHHE OTOMparh Haunbosee
MOJIXO/ISIIINE SI3BIKOBBIC, CUMBOJIMUECKUE, TpaUyecKue CPelCTBa JJI BBIPAKECHUS
CYXICHUHN U HATJISTHOTO MX MPEICTABICHHUSI.

HeobxomnMpIM KOMIIOHEHTOM OOIIEH KYJIBTYphl B COBPEMEHHOM TOJKOBaHUU
ABIIAECTCST  OOIee 3HAKOMCTBO C METOJAAMH TO3HAHUS  JCHCTBUTEIHLHOCTH,
MpECTaBICHNUE O TIPEAMETE U METOJIaX MAaTEMATUKH, UX OTIIMYUN OT METOJOB IPYTHX
€CTECTBCHHBIX M TYMaHUTApPHBIX HAyK, 00 OCOOCHHOCTSX NMPUMCHCHHS MaTeMaTHKH
JUIA pEIIeHWs] HAyYHBIX W TPHUKIAIHBIX 3amad. Takum o0pa3oMm, mMaTeMaTH4ecKoe
oOpa3zoBaHre BHOCUT CBOM BKJIaJ B (hOpMHpOBaHUE OOLIEH KYJIbTYpbl YEJIOBEKA.

M3yueHne MaTeMaTWKH TaKKe CIMOCOOCTBYET ASCTETHUYECKOMY BOCIHUTAHUIO
YellOBeKa, TMOHMMAHUIO KpacoThl M M3SIIECTBA MAaTEMAaTHUYECKHUX PACCYKICHHM,
BOCIPHUATHIO TECOMETPHUECKIX (HOPM, YCBOSHHUIO UIEH CHMMETPHH.

[IporpamMma oTpakaeT coaepxaHue oOydeHus npeameTry «MaremaTHKa» ¢
Y4E€TOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOydarommxcs ¢ 3[1P. OBnanenue
y4eOHBIM TpenMeToM «MaTtemMaTukay NpeaCcTaBisieT ONPEAeIEHHYIO CIOKHOCTD IS
yuamuxcsa ¢ 3[IP. ¥V oOyuarommxcs ¢ 3[IP mambonee BhIpaKeHBI OTCTaBaHUS B



pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBIIUICHUS, IO3TOMY aOCTpakTHBIE H
OTBJICUCHHBIE KATETOPUM UM TPYIHOAOCTYIHBL. B TOXe BpeMs Npu CHelUaIbHOM
oOyueHuu oOydaromuecss MOTYT BBINOJHATH 3aJaHust 1o anroputMmy. OHu
BOCIIPMMMYHMBBI K ITOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAJIOTMYHOE 3a/IaHHE
YCBOEHHOro crocoba pemieHus. CHUKEHUE Pa3BUTUSL MBICIUTENBHBIX ONEpaluil U
3aMEJICHHOE CTaHOBJICHHE JIOTUYECKUX JCHCTBUM IPUBOMAT K HEJOCTATOYHOU
OCMBICJIECHHOCTH COBEPIIAEMBIX YUEOHBIX ACUCTBHNA. Y 00ydaroUIuxcs 3aTpyIHEHbBI
CUETHBIC BBIUMCIEHUS, MPOU3BOJMMBIE B yME€. B NHCbMEHHBIX BBIYHUCICHUSAX OHU
MOTYT TPOITyCKaTh OAMH U3 MPOMEXKYTOUHBIX maro. llpum pabore ¢ YHCIOBBIMU
BBIPDO)KCHHUSIMHU, BBIYMCICHHEM HX 3HAYEHHs MOTYT HE YAEpXKUBATh NPaBUJIbHBIN
nopsiiok nericteuid. [Ipu ynponieHun, npeoOpa3oBaHUM BBIPAKEHHI ydalllHecs C
3[IP HE MOryT CamMOCTOSTENBHO NPHUHATH pPEIICHHE O MOCIEI0BATEIBHOCTH
BBINIOJIHEHUS JIecTBU. KOHKPETHOCTh MBIIUIEHUSI OCJIOKHSAET YCBOEHHUS HaBbIKa
pEelIeHUs] YpaBHEHMI, HEPAaBEHCTB, CHUCTEMBl YypaBHEHMH. VM MamomocTymHO
COBEpUIEHHE 00PATUMBIX ONEPALIUH.

Husknii  ypoBeHb  pa3BUTUS  JIOTMYECKUMX  OINEpaluid, HEAOCTATOYHAs
00OOLIEHHOCTh MBILUICHUS 3aTPYAHSIOT u3yyeHue Tembl «DyHKUUW»: 1pu
onpeaeneHuy  (YHKIUOHAJIBHOW 3aBUCUMOCTH, NPU ONHCAHUM TrpapuuecKon
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUECKUH, anredpandeckuil, PyHKIIMOHATbHBIN SI3bIKH.
Hepenko yuamiuecst He BUIAT pasHUILBI MEXAY 00NAacCThIO ONpeneiaeHus] PYHKIUU U
00J1aCThIO 3HAYECHHI.

Pemenue 3amady conmpsikeHO € TPYAHOCTSIMH O(DOpPMIICHHS] KPaTKOM 3amucw,
MPOBEICHMSI aHAIM3a YCJIOBUA 3aJ]a4M, BIJIEJICHUS cyliecTBeHHOro. Odyyarommuecs ¢
3IIP 3aTpyaHArOTCS clenaTh YMO3AKIIOYEHHE OT OOIIero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpALUMOHAIbHBIE CHOCOOBI PEIICHMS, WHOIAa OrPaHUYMBAIOTCA
MaHUIYJISIIUSMU C YUCIIAMH.

[Ipy wu3ydeHum reoMeTpuUUYeCKOro marepuana oOydvatonmuecs ¢ 3IIP
CTAIKUBAKOTCS €  TPYIHOCTBIO  JI€JIaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
IIOCJIEIOBATEIbHBIE paccyskeHNs. HerpouHble 3HaHNs OCHOBHBIX TEOPEM I'€OMETPUU
OPUBOJUT K OLIMOKAM B PELIEHUH reoMeTpuueckux 3ajnad. OOydarommuecs MOTryT
MOJIMEHUTH (POPMYJTy, HETIPAaBUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM omOkam B
pelIeHUH  3aJad  [PUBOJAT  HENOCTATOYHO  Pa3BUTBIE  MPOCTPAHCTBEHHBIE
npeacTtaBieHus. VM CIIO)KHO BBINOJIHUTH YEPTEXK K YCIOBHIO, B IUCBMEHHBIX
paboTax OHU HE MOTYT IPUBECTU OOBICHEHUE K YEPTEXKY.

TO4YHOCTH 3alIOMUHAHUSI ¥ BOCIIPOMU3BEIEHUSI YUYEOHOTr0 Marepuaia CHUKEHBI
M0 TMPUYMHE CJIa0OCTH MHECTHYECKOW MAESTENbHOCTH, CYKEHUS OObeMa MaMsTH.
Oo6yuatomumest ¢ 3P TpeOyercss Oosibliie BpeMEHM Ha 3aKpeIUieHWE MaTepuana,
aKTyanu3alus 3HaHUH 10 0Nope MPU BOCIPOU3BEICHHH.

Jns  mpeojlosieHMs]  TPYAHOCTEM B M3y4YEHMM  y4yeOHOTO  MpeaMmera
«Marematuka» HeoOXoaUMa ajanTtanus oObeMa U XapakTepa yueOHOTO MaTepuaia K
MMO3HABATEIIbHBIM BO3MOKHOCTSIM ydamuxcs ¢ 3[IP. Crnemgyer yueOHBIN MaTepuan
MPETNOAHOCUTh HEOONBUIUMHU MOPLUSIMH, YCIOXKHSAS €ro MOCTENEeHHO, U3bICKHBATh
CHOCOOBI  aJanTalMy TPYAHBIX 33JaHUN, HEKOTOpble TEMbI J1aBaTh Kak
03HAKOMHUTEJIBHBIE; UCKJIIOYaTh OTJEIbHbIC TPYIHBIE J0Ka3aTeJIbCTBRA;
TEOPETHYECKUII Marepuan pPEKOMEHAYETCS H3y4aTb B MPOLECCEe MNPaKTHYECKOU



NEATEeIbHOCTH MO pelleHno 3agady. OpraHndyeckoe €IWHCTBO MPAKTHYECKOH U
YMCTBEHHON JI€ATEIbHOCTH Y4YallluXCsd Ha YypOKax MaTeMaTHUKHU CIIOCOOCTBYIOT
NPOYHOMY U CO3HATEIIbHOMY YCBOCHHIO Oa3MCHBIX MaTeMaTHUYEeCKUX 3HAHUN U
YMEHUM.

IIeJII/I u 3a/1a91 U3yYCHUA y‘l€6HOI‘O nmpeamerTra «MaTemMaTHKa»

[TpuopuTeTHBIMU 1EISIMU OOyUYEeHUsI MaTeMaTHKe B 5—9 Kilaccax sBISIOTCS:

" (opMUpOBaHUE LEHTPAJIHHBIX MATeMAaTUYECKUX MOHATHM (YMCIIO, BETUYMHA,
reomeTrpuueckas  ¢urypa,  nepeMeHHas,  BEPOATHOCTb,  (YHKIUs),
00ecCIreynBaloIuX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTU4YeCKOTO
oOpazoBanus odydarommmxcs ¢ 311P;

* noxaseneHue oOyuaromuxcs ¢ 3[IP Ha pocTymHOM Juisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MAaTEMaTHKW M OKPYXAIOLIEro MHUpa, MOHMMAHHE
MaTeMaTHKHU KaK 4acTu OOIIEeH KyJIbTypbl YEJIOBEUECTBA;

" pa3BUTUE WHTEIJUIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEW OOydaromuxcs C
311P, mo3HaBaTeIbHOM AKTUBHOCTH, UCCIEN0BATEIBCKUX YMEHUN, KPUTUYHOCTH
MBIILIEHUS, UHTEPECA K U3YUEHUIO MaTEMATHKU;

" (opmupoBaHue (YHKIMOHAIBHOM MAaTeMaTUYECKOM TIpaMOTHOCTH: YMEHHUS
pacro3HaBaTh  MPOSBICHUS MAaT€MaTHYECKUX  TOHATUM, OOBEKTOB U
3aKOHOMEPHOCTEM B pEalbHBIX JKU3HECHHBIX CHUTYyallUSIX U MOpPH H3yYCHUH
JPYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,
dbopMynupoBaTh MX Ha fA3BIKE MaTEeMAaTUKU U CO3/1aBaTh MaTeMaTUYECKHE
MOJI€JI, MPUMEHITh OCBOEHHBIA MaTeMaTUYECKU anmapar sl pelIeHUs
MPAKTUKO-OPUEHTUPOBAHHBIX  3a/Ja4, MHTEPHPETUPOBAT U  OLIEHUBATh
MOJIyYE€HHbIE PE3YIbTATHI.

JlocTrkeHne 3TUX 1eliel 00ecrneurnBaeTCsl pelieHUEM CIIeAYIOIINX 3a/1ay:

» ¢opmupoBarh y oOydaromuxcsi ¢ 3[IP HaBbiku yueOHO-TO3HABATEILHOMN
NEeATEIbHOCTH: TUIAaHUPOBAaHUE palOThl, IMOUCK pAUOHAIBHBIX IyTEH ee
BBINIOJIHEHHU S, OCYILECTBIICHUS] CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTYaJIbHOMY pa3BUTHIO, (OPMHpPOBATh KadyecTBa,
HE0O0XOIUMBbIE YETIOBEKY JJIsl MOTHOLIEHHON JKM3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBIE MAaTEMATHYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULUH, TPOCTPAHCTBEHHBIX MPEICTABICHHM, CIIOCOOHOCTH K IIPEOI0JIEHUIO
TPYAHOCTEM;

* (GopMUpOBaTh KIIOYEBHIE KOMIICTCHIIMHM YYaIUXCSd B paMKaxX MPEIMETHOU
obnactn «MaremaTrka 1 HHOPMaTHKaY;

" pa3BUBATh MOHATUITHOE MBIIUICHUS oOy4atomuxcs ¢ 3I1P;

" OCYUIECTBIATh KOPPEKIMIO MO3HABATEIBHBIX MpoueccoB oOyyatomuxcs ¢ 3I1P,
HEOOXOIUMBIX [IJII OCBOEHHMS MPOrpaMMHOIO MaTepuaja 1o y4eOHOMY
peIMeTy;

" [peaycMaTpuBaTh BO3MOKHOCTb KOMIIEHCAIIMM OOpa3oBaTelIbHbIX Ie(pUIIMTOB
B OCBOEHHUH NPEIUIECTBYIONIET0 MPOTPAMMHOI0O Marepuasna y oOydarolmxcs ¢
311P u HEenoCTaTKOB B MX MATEMAaTUYECKOM Pa3BUTHH;

* chopMUPOBATh YCTOMUUBBIA HHTEPEC yUALTUXCS K MPEIMETY;



" BBISIBJISITH M Pa3BUBATh MAaTEMAaTUYECKUE ¥ TBOPUECKHE CITIOCOOHOCTH.

OcCHOBHBIE JIMHUU COAEPKAHUSA Kypca MaTreMartuku B 5-9 kiaccax: «YHucia u
BBIUMCIICHUS», «AnreOpa» («AnreOpandeckue BbIPOKEHUS», «YpaBHEHHS W
HepaBeHCTBaY), «Dynkuun», «leomerpus» («[eomerpuyeckue GuUrypsl U ux
CBOMCTBaY, «3MepeHne reoMeTpuYeCKIX BEIMYUHY), « BeposSTHOCTh U CTAaTUCTHKAY.
JlaHHbIE JTMHUU Pa3BUBAIOTCS MapaslIeNbHO, KaXK]asgi B COOTBETCTBUH ¢ COOCTBEHHOU
JIOTHUKOW, OJHAKO HE HE3aBUCHUMO OJHA OT JApPYyroM, a B TECHOM KOHTAaKTE U
B3auMmonelicTBur. Kpome »dToro, mx OOBEAWHSET JIOTUYECKAas COCTaBISIOIIAS,
TPAJULIMOHHO TIPUCYIIAas MaTeMaTUKEe W MPOHU3BIBAIONIAS BCE MaTEMaTHYECKHUE
Kypcbl u comepxkarenbHble JmHHH. CdopmymupoBaHHoe B DenepaibHOM
rOCyJapCTBEHHOM O00pa30BaTEILHOM CTAHIAPTE OCHOBHOTO 0OIIEero 00pa3oBaHUS
TpeOOBaHUE «yMETh OMNEPUPOBATH TMOHATUSIMU: ONPEACIICHHE, aKCMOoMa, TEeOopeMa,
JI0Ka3aTelIbCTBO; YMEHUE pAClO3HAaBaTh HMCTUHHBICE M JIOXKHBIE BBICKA3bIBAHMUS,
MIPUBOAUTH TPUMEPBl U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHWUA W OTPULAHUS
BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEM KypcaMm, a (GOPMUPOBAHUE JTOTUYECKUX YMEHUM
pacmpenensieTcs IO BCeM rojaM oOOy4YeHHsT Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUsI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaram
ocBoeHus: dDenepanbHON pabouell TPOrpaMmbl, paclpefe€HHbIM [0 TojaM
oOy4YeHHUs, CTPYKTYPHUPOBAHO TaKuM o0O0pa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHLIUNNATBHEIM BOMpOcaM oOydJaromuecss oOpamnjaauch HEOJHOKPATHO, YTOOBI
OBJIQJICHUE MATEMATUUYECKUMHM TIOHSATUSIMU U  HABBIKAMU  OCYIIECTBISIIOCH
MOCJIEA0BATENHFHO U TOCTYNMATENIbHO, C COOIIOICHUEM TIPUHIIUIA TPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKJIIOUAJIMCh B OOINYIO CHUCTEMY MAaTeMAaTHUYECKUX MPEACTaABICHUM
oOyuaroutuxcs ¢ 311P, pacuupsis u yryOnsisi €€, 00pa3ys MPOUYHbIE MHOKECTBEHHbBIC
cBs3u. O0mue 1enu u3ydeHus: yueoHoro npeamMera «Maremarrkay NpeIcTaBiIeHbI B
denepanpHOM pabodeit mporpaMmmMe 0CHOBHOTO O0IIEro 00pa3oBaHus.

Oco0enHocTH 0TOOpPa M alanTALMM Y4eOHOIr0 MaTepHAaJIa 10 MATEeMAaTHKe

OOyuenue yueOHOMYy mpeamery «MaremaTthka» CTPOUTCS Ha CO3IaHUU
ONTUMAJIFHBIX YCIOBUHU Ui YCBOCHUS MPOTPAMMHOTO Marepuana 00ydJaroluuMucs C
3I1P. bonpiioe BHUMaHue yuenseTcss 0T00py y4eOHOro mareprasa B COOTBETCTBUU C
MPUHILIUIIOM JOCTYMHOCTH TPU COXpaHEHUH 0OIero 6a3oBOro YpOBHs, KOTOPBIN
JOJKEH IO COJIEPKaHUI0 U 00beMy ObITh alanTUPOBaHHBIM AJis1 oOyyatouuxcs ¢ 3I1P
B COOTBETCTBHM C HMX OCOOBIMH 00pa3oBaTelbHBIMH MOTpeOHOCTAMH. Cremyer
oOnerynTh OBJaAeHUME MarepuanoM oOydaromumuca ¢ 3[IP mocpeactBom ero
JETAIbHOTO OOBSICHEHUS C CUCTEMAaTHUYE€CKUM MTOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU
B TMPUMEHCHWM 3HAHWW, WCTIONB3ysd MPHUEMbl aKTyalau3aluu (BU3yalbHas OIOpa,
MaMsTKa).

denepanpHas mporpaMMa mpeaycMaTpuBaeT BHECEHHE HEKOTOPHIX M3MEHEHUH:
YMEHbIIEHHNE 00beMa TEOPETHUUECKUX CBEJCHUN, BBIHECEHHE OTIEIbHBIX TEM WIIU
LEJIBIX Pa3/ieNIoOB B MaTepualbl i1l 0030pHOT0, 03HAKOMUTEIBHOIO U3YYESHHUSI.

N3MmeHenunsi mnporpamMmbl B 5-9 kiiaccax

MaremaTnka B S 1 6 Ki1accax



B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4daTb CIEAYIOLIME TEMBI:
«Pumckas nHymepanus», «PaBHbie ¢uryps», «umuaap, xonyc, mapy», «Kyo»,
«IIpssMOyronpHBIN napauienenuneny, «llepeMenieHue no KOOPAUHATHON TPAMON»,
«Mopayne uucnay, «HucnoBble NpoMExyTKH»; «Macmrtady» (KM3y4yaeTcss B Kypce
«I"eorpadusy); «M300pakeHne reoMeTpuuecKkux (GUryp Ha HEJTMHOBAHHOW Oymare ¢
UCIIOIb30BAaHUEM ULUPKYJSA, JIMHEHKHW, YrOJIbHUKA, TpaHCHoOpTupa», «JlinHa
OKpYykHOCTHY», «lInomane kpyra», «llapamnensusie npsmbie», «llepnenaukynspHbie
npsamelie», «OceBas W LIEHTpajdbHasi CUMMETPUN» (M3ydaeTcs B Kypce I'€OMETpHH);
«beckoHeuHbIE TMEPUOIUYECKHE IECATUYHBIE ApoOH. [lecaTnyHOe mpuOIMKEHNE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcs B Kypce ajreopsl).

Crnegyer yMEHBIIMTh KOJMYECTBO YacOB Ha CIEAyIOIIMe TeMmbl: «PemieHue
JOTUYECKUn 3amau», «JlnmHa otpeskay, «lllkanspy, «PacnpenenurenbHbIl 3aKOH
YMHOXKEHHS», «3alUCh IPOU3BEACHUS ¢ OYKBEHHBIMU MHOXHUTEIAMIY, «IlocTpoeHue
KOH(Urypanuii u3 dactei MpsiMoil, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KIIETYATOU
oymarey, «Jlenmurenu u kparaele. [lpusHaku nenumoctn», «Hambompmmii oOmmii
JeNuTeNb U HauMeHbllee oluiee KpaTHoe. [IenMMOCTh CyMMBbI M IIPOU3BEICHUSY.
«IIpuBenenue apodbu K HOBOMY 3HaMeHaTeno», «HaxoxaeHue dactu 1enoro u
LEeJNoro mno ero yactu». «OKpyriaeHHe AECSITUYHBIX Apobei». «Pemenue 3anau
nepeOopoM BCEX BO3MOXKHBIX BapuaHTOB». «CocTaBiieHHME OYyKBEHHBIX BbIPaXKECHHM
[0 YCIOBHUIO 3adaun». BpIcBOOOAMBIIMECS Yachl MOYHO HCIOJB30BaTh Ha
MOBTOpPEHUE (B Hayaljie U KOHIIE y4eOHOTo roja), Ha u3ydyeHue Haubosee TPYIHbIX U
3HAUYMMBIX TEM: B V KJlacce — Ha pellIeHuEe YpaBHEHUM, IPUBEIECHUE IPOOU K HOBOMY
3HAMEHATEINI0, YMHOXXCHHUE U JCJIICHUE JECATUUYHBIX Apo0Oeid, n3mMepeHnue yrios; B VI
KJIACCE — JIEWCTBUSA C TOJIOKUTEIBHBIMA W OTPULATEIIBHBIMM YHMCIIAMH, PEIICHUE
YpaBHEHUH, CIIO)KEHHE W BBIUYMTAHHUE YHUCEJI, COJIEpPKAIIUX LIENIYI0 U IPOOHYIO YacTb,
Ha YMHOXEHHUE U JIeJIEHUE OOBIKHOBEHHBIX JPOOCH.

Auaredpa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA W3y4aTb CIEAYIOLIUE TEMBI:
«ppaunonansaeie uncina. JlelicTBUTeNnbHbIE Ynciay, «CpaBHEHUE NEeHCTBUTEIbHBIX
quces, apupMETHIECKUE JCHUCTBUS C JCHCTBUTEIBHBIMU yuciaMuy», «HaxoxxmaeHue
MpUOJIMIKEHHBIX 3HAYCHHWM KBaJpaTHOro KOpHs», «Teopema Bueray, «Pemenus
YPAaBHEHUH TPEThEU M YETBEPTOM CTEIICHEW PA3JI0KEHUEM HA MHOKUTEIN», « DyHKIHS
y =Vx 1 ee Tpadux», «IIOrpelmHOCTE U TOYHOCTh TPHOMIKEHND», «UeTHBIE U
HeueTHble QYHKIMN», «DyHKIHSA y=X», « DyHKIHSA y= ax’, ee rpaduK U CBOHCTBA.
I'padukn yHkumit y= ax” + n u y=a(x-m)’, «YpaBHEHHE C ABYMS ICPEMCHHBIMH H
ero rpapuk», «['paduueckuit crmoco® pelIeHHUSs CUCTEMBl  ypaBHEHHII»,
«M300paxkeHne 4JeHOB apu(PMETHUECKON U T€OMETPUYECKON MPOrpeccuil TOUKaMu
Ha KOOPJAWHATHOW IUIOCKOCTU. JIMHEHMHBIA U SKCINOHEHUUAIBbHBIN POCT. CIOXKHBIC
ITPOLIEHTHI.

CrenyeT yMEHBIIWTh KOJIMYECTBO YACOB Ha M3ydeHUe Tem: «Dopmysibi»,
«Jloka3aTenbCTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHME C ABYMs HEU3BECTHBIMUN,
«I'padux nuHEHHOTO ypaBHEHHs C JBYyMs MepeMeHHbIMUY, «['padudeckoe pemieHne
JMHENHBIX YPaBHEHUI U CUCTEM JMHEHHBIX ypaBHEHUI», «CBOKCTBa KBaApaTHUYHON

byHKIUN.



BricBoOOMBIIIECST Yachl PEKOMEHAYETCS HWCIOJb30BaTh: Ui JydIleil
npopabOTKK Hamboyiee BaXXHBIX TeM Kypca: «Pelienuwe ypaBHeHuit», «Pemienue
CHUCTEeM ypaBHEHHI», « COBMECTHBIC ACHCTBHS ¢ ApoOsMu», «lIpuMeHeHrne CBONCTB
apu(METHYECKOTO0 KBaJpaTHOTO KOpHS»;, Ha ITIOBTOPEHHUE, pEIICHHE 3ajad,
npeoOpa3oBaHUe BRIPAKEHUM, a TAKXKe Ha 3aKpeIjieHHe W3yUYeHHOr0 MaTepuaa.

I'eomeTpus

Crnenyer OCHOBHO€ BHUMAHHME YACIUTh MPAaKTUYECKON HaNpaBIECHHOCTH Kypca,
HUCKJIIOYMB U YOPOCTUB HaWOOJEE CIOXKHBIA JUIsl BOCHPHUATHUS TEOPETUUECKUU
Marepuan. Ha ypokax reomeTpun HEOOXOAMMO MAaKCUMaJIbHO HCIIOIh30BAThH
HaIJSIIHBIE CpeAcTBa OOy4eHHs, OOJBIINE TPOBOAUTH MPAKTHUECKHX padoT ¢
yYaImuMHucs, pemats 3aaadqd. CTpOUTh perieHue 3a1ad Mpu MOCTOSIHHOM OOpaIieHUH
K HarJISIIHOCTH — PUCYHKAM M YEPTEkKAM.

O3HakOMHUTENBHO JaTh TeMbl: «TeopeMbl M J0KA3aTeNbCTBO. AKCHUOMBIY,
«JlokazarenbcTBO OT MNPOTUBHOrOo», «CyIIECTBOBAHHME W  E€IMHCTBEHHOCTH
NEPICHAUKYJISIpA K MpsMOi», «MeToa reoMeTpudecKux MecT», «MeToJ yJIBOEHHUS
Meauanely», « Teopema daneca u TeopeMa 0 IPOMOPUHOHAIIBHBIX OTpe3kax», «LleHTp
Macc TpeyrojibHuUKa», «l3MeHeHHe TpPHUTrOHOMETpUYECKHX  (QYHKIHH  TIpH
BO3pacTaHuu yria», «@Popmynibl IS PagdycoB BIHCAaHHBIX M OMUCAHHBIX
OKPYXKHOCTE  NpPaBWIbHBIX  MHOTOYTOJIBHHMKOB»,  «YpaBHEHHE  MPSMOI»,
«/IBmxenue», «CBoiicTBa ABMKEHH», «Teopema O MPOU3BEIEHUH OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJIPATE KACATEIBbHOW.

Crnenyer yMEHBIINTh KOJMYECTBO 4acOB Ha H3y4yeHHE TeM: «CHMMETPUYHbIC
¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpUN», «lleHTpalibHas CUMMETpPHS»,
«ITapamnensubiii  mepenocy, «lloBopor», «IlpeobpazoBanune mnomodus. Ilogobue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/laud HA TOCTPOCHHE C TOMOILBIO
UUPKYJISl W JIMHEHMKW», «JlekapTOBbl KOOpPAMHATHI Ha IUIOCKOCTWY», «Pemienue
TPEyTroJbHUKOBY, «Ilomobue dhurypy.

BricBoOOIMBIIIMECS YaChl HCTIOIB30BATh HA PEIICHHE 3aa4 U TIOBTOPEHUE.

BeposiTHOCTH M CTATHCTHKA

B cBs3m ¢ TeM, 4TO MaHHBIA KypC BBI3BIBACT HAMOOJBIINE CIOKHOCTH IS
oOyuaroruxcst ¢ 3[1P, cBs3aHHBIE CO CHUXEHHBIM YPOBHEM PAa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3YYCHHUE JIOJDKHO CTPOUTHCA Ha 0a30BOM YPOBHE H
JOCTYITHOM i1 YYEHUKOB Marepuane. OCHOBHOE€ BHUMAHHE CIIENYET YIEIUTh
pa3zenaM, CBA3aHHBIMHA C TOBTOPEHHEM IMPOWJICHHOTO MaTepuayia, YBEIUYUTH
KOJIMYECTBO YNPAXKHEHUN U 3aJIaHUN, CBS3AHHBIX C MPAKTUYECKOW HAEATEIbHOCTBHIO
00yJarommxcs.

HeobGxonmumo TmiepecMOTpeTh COJACp)KaHHE TEOPETHUUECKOTO Marepuaia u
XapakTep €ro M3JIOKEHHUA: TCOPETUYECKUU MaTepuaj MNPEenogHOCUTH B MPOIECCE
pellieHusl 3a7a4 W BBINOJHEHUS 3aJaHU HAIrJISHO-TIPAKTUYECKOrO0 XapakTepa; He
TpebOBaTh BHIBOJA W 3alIOMHHAHHS CIIOXKHBIX (DOPMYJ, PEIICHHS HECTaHJIaPTHHIX,
TPYAOEMKHUX 3aaHu. Psas1 Tem crneayer u3ydars B 03HAKOMUTEIBHOM ILUIAHE.

denepanbHas MporpaMMa MPEJOCTABISIET aBTOpYy paboyeill mporpamMmbl
CBOOOJy B pacmpeeieHN MaTepuaia mo 4eTBepTsaM (Tpumectpam). Pactipenenenue
BPEMEHHU Ha M3yYCHHE TEM B T€UEHHUE yIeOHOTO T'0J/la CAMOCTOSTEIHHO OMPEACTIACTCS



o0Opa30BaTeNbHON OpraHu3anueil 1 3aBUCUT OT OCOOCHHOCTEH TPYMIbI 00yUYarOIUXCs
¢ 3IIP u ux ocoObix 00pa3oBaTENbHBIX MOTPEOHOCTEH.

IlpumepHble BuAbI AeATeJbHOCTH oOydarwomuxcsa ¢ 3IIP, o0ycioBieHHbIe
0coObIMH  00pa3oBaTeJbHBIMH  NOTPEOHOCTAMHM M o0ecnevyuBaIOIIMeE
OCMBICJICHHOE  OCBOCHHME  COJAep:KaHuM  o0pa3oBaHUsI MO  MpPeaMeTy
«MaremaTtuka»

Copnep>xanue BUIIOB AesiTenbHOCTH oOyvaronuxcst ¢ 3P ompenensiercs ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTIMU. [IOMUMO HIMPOKO HCIONB3YEMBIX B
DOAOIT OO0 obmux 11 BceX 00yUJarouxcsi BUJIOB JICSITEIBHOCTH CIAEAYET YCUIIUTD
BU/IbI JACATEIBHOCTU CrIeU(PUUHbBIC SISl JAHHOW KaTEeropuu JeTel, 00ecreunBarome
OCMBICJIEHHOE OCBOCHHE COJCp>KaHUA O00pa3oBaHUsl MO TMPEIMETy: YCHUJICHUE
MPEIMETHO-TIPAKTUYECKON JEATEIbHOCTH C AaKTHBU3AIMEd CEHCOPHBIX CHCTEM;
4yepe/oBaHUE BHUOB JEATEIBHOCTH, 3aJCUCTBYIONIUX pPa3IUYHbIE CEHCOPHBIE
CHUCTEMBbI; OCBOCHHE MaTepHraja ¢ OMOPO Ha alrOPUTM; «IIOIIArOBOCTh» B U3YUECHUU
Marepuana; HWCIOJIb30BaHUE JOMOJHUTEIbHOM BU3YaJbHOM OMOpPHI  (CXEMBI,
mabJIOHbl, ONOpPHBIE TAOJIMIIBI); PEYEBOM OTYET O TMPOIEeccCe M pe3yJlibTare
NEATEIbHOCTU; BBITIOJTHEHUE CIEIUANbHBIX 3aJaHui, 00eCleunBaloOluX KOPPEKIUIO
perysfiuu  y4eOHO-TI03HABATENBHOM JEATEIbHOCTY M KOHTPOJb COOCTBEHHOTO
pe3yJbTara.

QenepanbHasi TEMAaTHYECKass U TEPMUHOJIOTHYECKAsE JEKCHMKAa COOTBETCTBYET
OAOII O0O0.

Jnst oOydarommxcs ¢ 3I[IP cymiecTBeHHBIM SIBISIOTCS TPUEMBI padOTHI C
JIEKCUYECKUM MaTepuasioM mo mpenmery. [IpoBoauTtcs crnernuanpHas padbora I1o
BBEJICHUIO B aKTUBHBINA CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIIECH TEPMUHOJIOTHH.
N3yuaembie TEpMUHBI BBOASTCA Ha TOJMCEHCOPHOM OCHOBE, 00s3aTesbHa
BU3yaJibHas MOICPIKKA, AITOPUTMBI pabOThI C OMPEICICHUEM, OIIOPHBIE CXEMBbI IS
aKTyallu3alui TePMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuKa» B y4eOHOM IJIaHe

B cootBerctBUMm ¢ DenepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApPTOM OCHOBHOI'0 0OIIEero 0o0pa3oBaHUs Y4eOHBIN mpeaMer «MaTemaTuka
BXOJIUT B TMpeIMETHYI o0mactb «MaTtematnka W HWHPOPMATHKA» € SIBISICTCA
o0si3aTeNbHBIM 111 u3ydeHus. B 5-9 kmaccax yueOHBIM mpenmeT «MaTemaTuka
TPAJAUIIMOHHO M3y4aeTcs B paMKax CIEIYIOUIMX y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «Anre0pa» (BKIIOYAsl 3JIEMEHTHI
CTaTUCTUKU W Teopuu BepoaTHocTei) u «['eomerpusin. Hacrosimeit nporpammoit
BBOJIMTCSI CAMOCTOSITENIbHBIN Y4eOHbII Kypc «BeposiTHOCTh U CTaTUCTHKAY.

OO61iee yncIo 9acoB, PEKOMEHIOBAHHBIX VISl U3YYCHUSI MaTeMaTUKH (0a30BBIi
YpOBEHB) Ha YPOBHE OCHOBHOTO 00111ero oopazoBanusi, — 952 yaca: B 5 knacce — 170
yacoB (5 yacoB B Heflento), B 6 kinacce — 170 yacoB (5 yacoB B HeJEN0), B 7 Kiacce —
204 ygaca (6 yacoB B HeJento), B 8 kinacce — 204 yaca (6 yacoB B HeJen0), B 9 kiacce
— 204 yaca (6 4acoB B HEJEIIO).



IlnanupyemMblie pe3ybTaThbl OCBOCHUA Y4eOHOro npeamera «Maremaruka»
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHusi

N3ydyenne MareMaTMKU Ha YpPOBHE OCHOBHOTO 00mIero o0Opa3oBaHMUs
HaMpaBIIEHO Ha JOoCTKeHue oOyyaromumucs ¢ 3[1P 1MuHOCTHBIX, MeTanpeaMeTHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB OCBOCHUS Y4EOHOTO MpEeAMETa.

JINYHOCTHBIE Ppe3yJIbTAaThl OCBOCHHUS IPOrpaMMbl IO  MaTEMaTUKE
XapaKTEPU3YIOTCS:

NATPHOTHYECKOE BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpPECA K MPOIUIOMY M HACTOAIIEMY POCCHMCKON MAaTeMaTUKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JOCTHKECHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUNCKON
MAaT€MaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO ITUX JOCTHKECHHI B JPYrMX HayKax U
MPUKIAAHBIX cepax;

rPaKAAHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA U peaU3alliu €ro
MpaB, MPEACTABICHUEM O MAaTEeMaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHHUS PA3THMUHBIX
CTPYKTYp, SIBJICHUH, MpPOIEAyp TPaKIaHCKOTO o00IiecTBa (HampuMmep, BHIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO OSTUYECKMX MPOOJEM, CBS3aHHBIX C
MPAKTUYECKUM IPUMEHEHUEM JOCTWKECHUM HAyKH, OCO3HAHUEM Ba)XHOCTHU
MOPAJIbHO-3TUYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUYEHOTO;

TPYAOBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE YYacTHE€ B PEIICHUHA TMPAKTHUYECKUX 3a1a4
MAaTe€MaTUYECKOW HANpPaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTeMaTH4ECKOTO
oOpa3oBaHus Ha MPOTHKEHUU BCEH JKU3HU I YyCHEUIHOM mpodeccuoHalIbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHUH, OCO3HaHHBIM BBIOOpOM U
MOCTPOCHUEM HHAUBUIYAIHHON TPACKTOPUM OOpa30BaHUSI U JKU3HEHHBIX TUIAHOB C
y4ETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTENH;

3CTEeTHYEeCKOe BOCIIMTAHHE:

CIIOCOOHOCTBIO K  DMOIIMOHAIILHOMY H  JCTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3a/ay, PEIIEHUH, PACCYXICHUN, YMEHHUIO BHUJCThH
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LEHHOCTHU HAYYHOI'0 MO3HAHUSA:

OpPHEHTALIMEd B JACATECIIBHOCTH HAa COBPEMEHHYK) CHUCTEMY HAay4HBIX
MpEeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEJIOBEKA, MPUPOILI U
oOlecTBa, MOHUMAHUEM MaTeMAaTUYECKOM HAayKu Kak c@epbl YeloBeYeCKOU
NEATEIbHOCTH, JTANOB €€ Pa3BUTHUA W 3HAYMMOCTH ISl PAa3BUTUS LMBUJIU3ALWH,
OBJIAJICHUEM SI3BIKOM MAaT€MaTUKW W MaTEMATHYE€CKOM KYJIBTYpPOH KakK CpEeICTBOM
MO3HAHMWS MHpA, OBJAJCHUEM MPOCTEHUIIMMH HaBBIKAMU HCCJIEI0BATEILCKOM
NEATEIbHOCTH;

¢usnuyeckoe BocnuTaHue, GOopMHpPOBAHUE KYJBTYPbl 310POBbS H
IMOIMOHAJBLHOIO 0JIATOMOTYyYHS:

TOTOBHOCTBHIO MPUMEHSTh MAaTE€MaTUYE€CKUE 3HAHHUS B MHTEpPECax CBOETO
30pOBBS,  BEIACHHUS  3I0pOBOrO0  oOpa3a  KU3HU  (300pOBOE  IHUTaHHE,
COQTaHCHPOBAHHBIN PEXUM 3aHITHUH ©  OTABIXa, peryasipHas (usndeckas



aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBBIKA pe(IeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIMOKY M TaKoro € IpaBa JAPYyroro 4eJoBeKa;

IKOJIOTHYeCKOe BOCIIUTAHUE:

OpUEHTALlMEW HA MPUMEHEHHE MAaTEMAaTUUYECKUX 3HAHUN JJIs pelIeHMs 3a/1ad B
00JIaCTU COXPaHHOCTU OKPYXKAlOIIeH cpesbl, INITAHUPOBAHUS MOCTYNKOB U OLIEHKH MX
BO3MOXHBIX TIOCJEJICTBUN JJIsi OKpYXAIOLIEH cpenpl, OCO3HAaHUEM I100aIbHOIO
XapakTepa SKOJOTHYECKUX MPOOJIEM U MyTEH UX PELICHUS;

ajanTauMsa K M3MEHSIOUIMMCH YCJIOBMSAM COLMAJIbHOW W NPHUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JICWCTBHUSM B YCJOBHSIX HEOMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH uYepe3 MPAKTHYECKYIO ACSITeNbHOCTh, B TOM YHUCIE
YMEHHE YUHUThCS Y IPYTHX JIIONEH, TPHOOpeTaTh B COBMECTHON JIEATEIHHOCTH HOBBIC
3HaHW, HABBIKU M KOMIIETEHIINU U3 OTBITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHMU HOBBIX 3HAaHUH, B TOM 4HCIIE
bopMynupoBaTh UAEH, MOHATHUS, TUIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JC(QUUUTHl COOCTBEHHBIX 3HAaHUH U
KOMITETEHTHOCTEM, TNIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CUTYalMIO,  BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 Kak BbI30B, TpPEOYIOIUI KOHTPMEp, KOPPEKTUPOBATH
IpPUHUMAEMble pEUIeHHs] W JeWCTBUSA, (OPMYIUpPOBaTb M OLEHUBaTb PUCKU U
MOCJEICTBUS, POPMUPOBATH OIIBIT.

MeTanpeaMeTHble pe3yJabTaThl:

B pesynprare ocBoeHHS MPOrpaMMbI MO MaTeéMaTHKE Ha YPOBHE OCHOBHOTO
oOmero oOpazoBanusi y oOyyatomerocs ¢ 3IIP  Oynyr cdopmupoBanbl
MeTarnpeMETHBIE PE3yIbTaThl, XapaKTePU3YIOIIHUECs OBJIAJCHUEM yYHHBEPCaIbHBIMU

MMO3HABaTCIILHBIMHA JICUCTBUSIMU, YHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMH
JNEVUCTBUSAMU U YHUBEPCATBHBIMU PETYJIITUBHBIMU JICHCTBUSIMH.

OBJagenue YHUBEPCAIbHBIMHA Y4eOHbIMU NMOo3HABaTEJbHBIMH
JefiCTBUSIMU

yCTaHaBIMBaTh  MPUUYMHHO-CICACTBEHHbIE CBSI3W B  XOJI€  YCBOGHHUS
MaTeMaTHYeCKOro MaTepuasa;

BBISIBJIATH ACQPUIMT JAHHBIX, HEOOXOIMMBIX IJIsi PEIICHUs MOCTaBICHHON
3a/1a4H;

C TOMOIIBI0 YYUTEN BBHIOMpATh CIIOCOO pEHIeHHs MaTeMaTHYeCKOW 3amaadu
(cpaBHUBATh BO3MOKHBIC BApUAHTHI PEIICHHUS);

NPUMEHATh M TPEeoOpa3oBbIBATh 3HAKM W CHMBOJBI B XOJE PEIICHUS
MaTeMaTHYECKHX 3a7a4;

yCTaHaBIMBATh UCKOMOE W IaHHOE MPHU PEIICHUH MaTeMaTHIECKON 3a1auH;

MOHMMAaTh M WHTEPIPETHPOBATH HMH(DOPMALMIO PAa3TMYHBIX BHAOB U (HOpM
Mpe/ICTaBICHHUS;

WLTIOCTPUPOBATH pelaeMble 3a7auu rpa)uIecKuMU CXeMaMu;

3¢ (HEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIIHIO.

MOHMMATh U UCIOJIb30BAaTh MaTEMATHUYECKHUE CPEICTBA HAMIAAHOCTHU (TpaduKu,
AuarpamMmbl, TaONWIBI, CXeMbl W JAp.) A WUIIOCTPalWU, HWHTEPIpETaIHH,
apryMeHTaluu.



OBinaseHnie  yHMBEpPCAJIbHBIMM  y4eOHbBIMM  KOMMYHMKATHBHBIMU
AEeUCTBUAMMU:

OpraHU30BbIBaTh y4eOHOE COTPYJAHHYECTBO M COBMECTHYIO NEATEIbHOCTH C
YUHUTEIEM U CBEPCTHUKAMHU B IIPOLIECCE PEIICHUS 3a/1a4;

B3aMMOJICMCTBOBATh U HAXOJIUTh OOIIHE CIOCOOBI paboThI; paboTaTh B TPYMIIE:
HaXOJuTh oOIlllee pelleHre U paspeniaTb KOH(GIMKTHI Ha OCHOBE COTIJIACOBaHUSA
no3unuMii M yd4€Ta  HMHTEpPECOB;  CiyliaTh  mapTHEpa;  (GOpMYIHpPOBATH,
apryMEHTUPOBATh U OTCTAauBATh CBOE MHEHHE;

IIPOTHO3UPOBAaTh BO3HUKHOBEHHE KOH(JIMKTOB MPU HAIWYUU PA3ZHBIX TOUYEK
3peHusl U paspeniarb KOH(PIUKTHI Ha OCHOBE y4€Ta HMHTEPECOB W TO3MUIIMI BCeX
Y4aCTHUKOB;

apryMEHTHPOBAaTh CBOIO IIO3HLIMI0O W KOOPJIWHHMPOBATH €€ € NO3ULMAMU
NapTHEPOB B COTPYIHUYECTBE NPH BHIPAOOTKE OOIIEro peleHrus B COBMECTHOU
NEeATEIIbHOCTH;

BBITIOJIHATh CBOIO YacTh PalOThI, JOCTUTaTh KAaYECTBEHHOTO pe3yjbTaTa H
KOOPJIAUHUPOBATH CBOU JIEUCTBUS C APYTUMU YIECHAMHU KOMaH/bI;

OLIEHUBATh KaYECTBO CBOETO BKJIa/a B OOLIUI MPOIYKT.

OBJiaeHne YHUBEPCAIbHBIMYI YUeOHBIMH PeryJSTUBHBIMHU ACHCTBUAMM:

CTaBUTh LI€NM, BHIOMpPATh U CO3/1aBaTh AJITOPUTMBI JUIsI PEIICHUS YYEOHBIX
MaTeMaTUYeCKHUX MPoOem;

IJJAHUPOBATh M OCYLIECTBILATH JEATENBHOCTh, HANPABICHHYI0 HA PEIICHHE
3a/1a4 UCCIIEIOBATENIBCKOTO XapaKTepa.

bopMynaMpoBaTh W yAEpKMBATh Yy4eOHYHO 3a7ady, COCTaBIATh IUIAH M
MOCJIEI0BATEIbHOCTD JICHCTBUI;

OCYUIECTBJISATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAMMBbIE KOPPEKTUBBIL;

KOHTPOJMPOBATh MpOIECC U  pe3yslbTaT yduyeOHOW  MaTeMaTHUYeCKOM
NEeATEIIbHOCTH;

aJICKBaTHO OIIEHWBATh MPABWIBHOCTh WM ONIMOOYHOCTH BBITIOJHEHUS
y4ueOHON 3amaur, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIC BO3MOXKHOCTH €&
peleHus;

ClIMYaTh CIOCOO JNEHCTBUS U €ro pe3ysbTaT C 3aJlaHHBIM ATAJOHOM C LIEIbIO
oOHapy>KeHHsI OTKIIOHEHUH ¥ OTIMYHM OT ITAJIOHA.

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPH PEUICHUH Y4eOHOMH
3a/1a4y;

MOHUMAaTh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TpeOyeMbId pe3yibTaT
NEeSATENBHOCTH, ONPENENATh MO3UTUBHBIE M3MEHEHUS W HalpaBJICHMs, TpeOyroliue
nanbHeIe padoTsl,

peryaupoBaTh Cioco0 BBIPAXKEHUS IMOLIM.

[IpenmeTHble  pe3yapTaTbl  OCBOEHMS  OPOrpaMMbl 1O  MAaTE€MATHKE
MPECTaBICHbI 10 ToJaM OOy4YeHMsI B paMKax OTHAEIbHBIX Y4eOHBIX KypcoB: B 5—6
KJlaccax — Kypca «Maremarukay, B 7-9 kiaccax — KypcoB «Anredpay, «['eomeTpusy,
«BeposTHOCTD U CTATUCTHUKAY.



OEJIEPAJIBHAA PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Hean n3yyenus yueOHOro Kypca

[TpuoputeTHBIMH LIETSIMU O0yUEHHUSI MaTeMaTUKe B 5—6 Kaccax sSBISIOTCS:

" MNpPONOJKEHHE (POPMUPOBAHHUS OCHOBHBIX MAareéMaTWUYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTeMaTHUECKOT0 00pa30BaHus O0yJarOIINXCS,;

" pa3BUTUE WHTEJUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEN OOYyYAIOIIMXCS C
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIEN0BATENbCKAX YMEHUN, UHTEpeca K
W3YYEHHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM JUisi HUX YpPOBHE K
OCO3HAHUIO B3aUMOCBS3M MaTEeMAaTUKHU U OKPYKAOIIET0 MUPA;

* (popmupoBaHue (QYHKIHOHAJIBHON MaTreMaTHYecKO TI'paMOTHOCTU: YMEHHS
pacrno3HaBaTh MareMaTHUYe€CKHUE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYyallUsX,
IIPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTUPOBAHHBIX
3a/la4, HWHTEPIPETHUPOBATh IOJYYECHHBIE PE3YIbTaThl M OLIEHUWBaTh MX Ha
COOTBETCTBHE NMPAKTUYECKON CUTYalUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyeckas U TeOMETpUYECcKas, KOTOPbIE pa3BUBAIOTCS MapalieIbHO, KaXxaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroii, a B
TECHOM KOHTAKTE€ W B3aMMOJECHCTBUU. Takke B Kypce MPOMCXOAMUT 3HAKOMCTBO C
AJIeMEHTaMU aireOpbl U ONMHUCATENbHON CTaTUCTUKHU.

N3ydenue apudmernyeckoro mMarepuajga HAUMHAETCA CO CHUCTEMaTH3alluu U
pPa3BUTHUS 3HAHWM O HATypaJbHBIX YMCJIAX, MOJYYECHHBIX B HadalbHOM 1IKoJe. IIpu
TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (OPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHWW COYETAaeTCs C Pa3BUTHEM BBIYMCIHMTEIBHON KYJIbTYpHI, B
YACTHOCTH € OOy4YEHHEM MPOCTEHIINM NpuéMaM NPUKHIKH U OLEHKU Pe3yIbTaTOB
BBIUMCIICHHN. M3ydeHue HaTypalbHBIX YHCEN NPOJOJDKaeTcs B 6  Kiacce
3HAKOMCTBOM C Ha4aJbHBIMHU NOHSATHSIMHU TEOPUU JCITUMOCTH.

Jpyroii KpynHbIil 0J0K B coAepKaHUK apu(PMETUUECKONW JTUHUU — 3TO JIPOOU.
Hayano u3ydennst 0OObIKHOBEHHBIX U JIECATUYHBIX Ap0oOeil OTHECEHO K 5 kiaccy. DTo
MEPBbI ATan B OCBOCHHMM APOOEH, KOraa MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH
UIesIMU, TOHATUSAMH TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEANIECTBYET U3YUECHUIO JECATUYHBIX IPOOEH, YTO 1EIecO00pa3HO
C TOYKU 3pEHUs JIOTMKU U3JI0KEHHsI YMCIOBOW JIMHUM, KOTJa MpaBujia JEUCTBHUM ¢
JAECSTUUYHBIMU JAPOOSIMH MOKHO OOOCHOBATh YK€ W3BECTHBIMU aJITOPUTMAMHU
BBITIOJTHEHUS JEHUCTBUI ¢ OOBIKHOBEHHBIMH JPOOSIMH. 3HAKOMCTBO C JAECSTUYHBIMU
ApOOSIMH PacCIIMPUT BO3MOKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUST HOBOW 3aIlMCH MIPU W3YUYEHUU JIPYTUX MPEAMETOB U IPU MPAKTUYECKOM
ucronb3oBannd. K 6 kimaccy OTHeCEH BTOpOM d3Talml B HM3yYCHUH ApOOEH, TIe
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHHUS M MpeoOpa3oBaHHs IpoOeid,
OCBOCHHME  HOBBIX  BBIYMCIMTEIBHBIX  QJTOPUTMOB, OTTAYMBAaHUE  TEXHUKHU
BBIUMCJIEHUH, B TOM YHUCJI€ 3HAYEHUHN BBIPAKEHUH, COAEPKAIIMX U OOBIKHOBEHHBIE, U



JeCSITUUHBIE APOOM, YCTAaHOBJICHHE CBS3EH MEXIy HHUMH, PacCMOTPEHHUE MPHEMOB
pelieHus 3a1a4d Ha Jpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C MOHITHEM
IIPOLICHTA.

OCO0EHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TAK)X€ MOTYT pacCMaTpUBaTbCid B HECKOJIBKO JTanoB. B 6 kiacce B
Hayayle U3ydeHHs: TeMbl «lloJ0KHUTENbHbIE U OTPULIATENIBHBIE YMCIIA» BBIACIACTCS
noarema «Llemple uymcia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCIAaMUA W JEUCTBUSMHM C TIOJIOKUTEIBHBIMA W OTPULATEIBHBIMHA YHCIAMH
IIPOMCXOJHUT HA OCHOBE COAEPKATEIBHOrO MOAXO0AA. JTO MO3BOJSET HA JOCTYITHOM
YPOBHE ITO3HAKOMHUTBH YYAIIUXCS NPAKTHYECKH CO BCEMHM OCHOBHBIMHM MOHSATHSMMU
TEMbI, B TOM YHCJI€ U C MpaBWIAMHU 3HAKOB IPHU BBIIOJHEHUU apu(PMETUIECKUX
neicTBuid. M3ydeHue palMOHAlIbHBIX YHUCEI Ha 3TOM HE 3aKOHYUTCH, a Oyjaer
MIPOJIOJKEHO B Kypce anreOpbl 7 Kilacca, YTO CTAHET CIEAYIOIIMM IPOXO0JIOM BCEX
IPUHLMIINAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JieJIeHUe TPYyAHOCTEH obserdyaer
BOCIPUATHE MaTepuaya, a paclpeiesieHUe BO BPEMEHHM CIOCOOCTBYET NMPOUYHOCTU
pUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHUM pElIeHUIO0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue NpuéMsl perieHus. TekcToBble 3a7auu, peulaeMble Ipu 0TpadboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJOB: 33Jaud Ha JIBIKEHWE, Ha YacTW, Ha TIOKyIKH, Ha pabotry u
ITPOM3BOJIUTEIIBHOCTh, HA MPOLEHTHI, Ha OTHOIIEHUSA M mpomnopumu. Kpome Toro,
oOy4Jaroniecss 3HaKOMSTCS C MpUEMAMH pelIeHusl 3a1ad nepedopoM BO3MOMXKHBIX
BApUAHTOB, ydarcs paboTaTh ¢ MHGOpMalMEl, IpencTaBlieHHol B ¢opme TadJull
VI JUArpaMM.

B ®epepanbHoit pabodeidt mporpamMme MPeayCMOTPEeHO (HOpMUpPOBaHHE
MPOTEIEBTUUECKUX aIreOpandecKkux npeacTaBieHni. bykBa kak CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCMMOCTH OT MAaTEMaTHYECKOIO KOHTEKCTAa BBOJIMTCS IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA IIMPOKO HMCHOJb3YeTCS MPEXKIE BCEro IJs 3amucH OOLIMX
YTBEpXKIACHUM W TOpenoxkeHuil, ¢opmyn, B YacTHOCTH JJsi  BbIUKCICHUS
r€OMETPUYECKUX BEJIMUMH, B KAYECTBE «3aMECTUTEIIS) YNCIIA.

B kypce «Marematukn» 5—6 KJIacCOB NpeACTaBIICHA HArJIAIHAsI T€OMETpPHUS,
HampaBJICHHAs HAa  pa3BUTHE OOpPa3HOrO  MBIIUICHUS, TMPOCTPAHCTBEHHOIO
BOOOpa)XEHUs, H300pa3UTENbHBIX YMEHHH. OTO BaXHBIH 3Tal B H3YYCHUU
F€OMETPUHU, KOTOPBIM OCYIIECTBISIETCS HA HAMISAHO-IPAKTUYECKOM  YPOBHE,
ONMMpaeTcsd Ha HarsIIHO-00pa3HOe MbIIUIeHHe oOydvaromuxcs. bounbliasg poiib
OTBOAMUTCS MPAKTUYECKON JEATEIIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHMUIO.
OOyuaromuecss 3HAKOMSTCS C T€OMETPUYECKUMH (UTypaMu Ha IUJIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTypalMsMu, ydarcs HU300paxarb HUX Ha
HEJIMHOBAaHHOM M KJIeTyaToW Oymare, paccMaTpHUBAIOT MX MpoOCTeiline cBoiicTBa. B
MpoLecce U3yUeHUs! HArJsAHON T€OMETPUN 3HAHUS, MOJyUYeHHbIE 00Yy4arOIUMUCS B
Ha4aJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACIIAPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe



CormacHo yueOHOMY IIaHy B 5—6 Kjaccax H3Yy4aeTcss WHTErPUPOBAHHBIN
npeaMeTr «MaTtemaTtukay, KOTOPBIH BKIIOYAeT apuPMETHUSCKUd MaTepual u
HATJSIAHYI0O TEOMETPHUIO, a TaKKe TMPOTEIECBTUYCCKUE CBEACHHUS W3 aireOphl,
AJIGMEHTHI JIOTUKU U Hadaja OMUCcaTeIbHOW CTaTUCTHKH.

Y4eOHbIN TIaH Ha W3YYCHHE MAaTEMAaTHKHU B 5—06 Kilaccax OTBOJUT HE MEHEE S5
y4eOHBIX YaCOB B HEJENIO B TEUCHHE KaKJOTO rojia o0yueHus, Bcero He MeHee 340
y4eOHBIX YaCOB.

COJEP)XAHUE YUEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHUS)

S KUIIACC

HarypajbHble 4nciia 1 HYJIb

HatypansHoe uwncno. Psa nHarypanbnbix uucen. Yucno 0. M3oOpaxenue
HaTypaJbHBIX YHCEN TOYKAMH Ha KOOPJIMHATHOU (YUCTIOBOI) MpsSIMOil.

[lo3urmonHass cucremMa cyucieHus. *PumMckas HyMmepanus Kak IpuMep
HETIO3HIMOHHON CHCTEMbI CUMCICHUA* . [leCATHIHAS CHCTEMa CUHCIICHISI.

CpaBHEHME HATYpAJIbHBIX YHCEJ, CPABHCHUE HATYPaJbHBIX YHCENI C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTII€HNE HATyPaIbHbBIX YUCEN.

Clio’)keHue HaTypajbHBIX YMCEI; CBOMCTBO HYJS IPHU CIOKEHUU. Brruntanue
KaK JeWcTBHE, 0OpaTHOE CJIOKECHHUIO. YMHOKEHHE HATYpaJbHBIX YHUCEN; CBOWCTBA
HYJIA U €IMHULIBI TIPU YMHOXKEHHH. [[ereHune kak neicTBue, 0OpaTHOE YMHOKEHHIO.
KomrionenTsl  nmeucTBuM, CBs3b  Mexay Humu. IIpoBepka  pe3ynbrara
apupmeTrdeckoro jaehcTBus. llepemecTuTenbHOe MW coYeTaTEIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS ¥ YMHOXXEHHUS, *pacrpeiesiuTeIbHOe CBONCTBO (3aKOH)
YMHOXKCHHST ™.

Hcnonb3oBanue OyKB Jyisi 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIllUCH
CBOMCTB apu(METHUUECKUX JACHCTBUIA.

*JlenuTeny M KpaTHbIE 4YMCha™, paszlioKeHHWEe Ha MHOxuTenu. [Ipocteie u
coctaBHble ynciaa. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ 0CTaTKOM.

CreneHb C HaTypajgbHbBIM TIOKA3aTeeM. 3aluCh YHUCIA B BHUAE CYMMBI
pa3psIHBIX CIAaraeMbiX.

HucnoBoe BbIpakeHUE. BpIlUMCIIEHHE 3HAYEHUM YHCIIOBBIX BBIPAXKCHUU;
MOPSAIOK  BBINOJHEHUS  JeuWcTBui.  Mcnonp3oBaHWe  NMpU  BBIYHUCIEHUAX
MIEPEMECTUTENBHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOKECHMUS,
*pacnpeneuTeIbHOTO CBOMCTBA YMHOKEHHS ™.

Jpodu

[IpencraBienre o JOpobw Kak crmocobe 3alMch  YacTH  BEIWYUHBI.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE W HenpaBUiIbHBIE ApoOu. CMmenranHas Jpoob;
MpEeJICTABJICHUE CMEIIaHHOW ApoOM B BUJIC€ HENPABUIBLHOM JpOOM W BBIICIICHHE
I[EJI0OM YacTH 4uclia U3 HempaBUJIbHOM apoou. M3o0pakeHue apoOel ToukaMu Ha
qucaoBoi npsmMoit. OcHoBHOE cBOMCTBO Apoou. *Cokparienue npooeit. [Ipuenenue

1
3HGCL u gajiec * *0003HAYEHBI TEMBbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIIbHOM IUIAHEC. Heuaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuala.



Apodu K HOBOMY 3HaMeHaTeno*. CpaBHeHuUE 1po0eit.

CrnoxxeHre U BbIYUTAHUE JpoOed. YMHOXKEHUE U JelieHue apo0eii; B3auMHO-
obpatHbie 1podu. *HaxokaeHre 4acTH 11eJ10r0 U IeJI0T0 0 €ro 4acTu™.

Hecarnunas 3anuch apoOei. IlpeacraBieHune IecATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOM. M300pakeHne MeCATHYHBIX APOOEH TOUKaMU Ha YUCIIOBOUM MPSIMOIA.
CpaBHeHHE JECATUYHBIX APOOEH.

Apudmernueckre JEHUCTBUS C JECATHUUHBIMU JIpoOsmu. *OkpyrieHue
JECATUIHBIX APOOCT™.

Pemenne TeKCTOBBIX 32124

Pemenne TekCTOBBIX 3adauy  apudMeTHyeckuM crmocoOoMm. *Perienue
JOTMYECKHUX 3adad. PemieHuwe 3amad nepedOpoM BCEX BO3MOXKHBIX BAapUAaHTOB™.
Hcnonb3oBaHue MpU pelIEHUH 3314 TAOJIUI] U CXEM.

Pemenue 3amau, coaep)kalux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOpOCTb, BPEMSI, PACCTOSIHHE; 1IEHA, KOJIUYECTBO, CTOUMOCTh. ENMHUIIBI N3MEPEHNUS:
Macchbl, 00bEMA, IIEHBI; PACCTOSHUSI, BPEMEHHU, CKOPOCTU. CBS3b MEXIY €IUHUIIAMU
M3MEPEHUS KaXI0W BEITUUUHBI.

Pemienne oCHOBHBIX 3aj1a4 Ha pOOH.

[IpencraBienue NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinuele mnpencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMmasi,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTI'OJIbHUK, OKPYKHOCTb, KpyT. YToi. [Ipsamoi,
OCTPBIN, TYIION U pa3BEPHYTHIE YTJIbI.

JlnvHa oTpe3ka, METpUYECKUE €AUHUIIBI JUIMHBL. J[JIMHA JTOMaHOH, mepUMETp
MHOTOyTOJIbHUKA. 3MepeHre 1 MOCTPOEHKE YIoB C MOMOIIBIO0 TPAHCIOPTHUPA.

Harnsigueie mnpencraBieHuss o (Qurypax Ha TIJIOCKOCTH: MHOTOYTOJIbHUK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, *0 paBEHCTBE PUTYP™.

N3o6paxkenne ¢uryp, B TOM umcie Ha Kierdatoi Oymare. *Tloctpoenue
KoH(urypanuii U3 dactei MpsiMoil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymare*. Vcnonp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBapaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
MPSMOYTOJILBHUKOB, B TOM 4ucjie (puryp, m300pak€HHBIX Ha KJieT4aToud Oymare.
Enunuiibl u3mepenus mioniaau.

*Harnsaaeie peIcTaBlIeHus O POCTPAHCTBEHHBIX (PUTYpaxX: MPSIMOYTOJbHBII
rnapaJuiesenuIie], KyO, MHOT'OTPaHHUKH. N3obpaxkenue MIPOCTENIINX
MHOTOTpaHHMKOB. Pa3BépTkn kyba wu mnapawienenunena. Co3naHue MoAEIeH
MHOTOIPAaHHUKOB (M3 OyMaru, IpOBOJIOKH, MJIACTUIIMHA U JIp.)™ .

*O0BEM TMPSMOYTOJBHOrO mMapajuienenunena, kyda. EIuHUIBI u3MepeHus
o0BEMa™,

6 KJIACC

HartypajabHblie unciaa

Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATypalbHBIMU YHCIIAMHU.
YucrioBble BBIpAXKEHUS, MOPSIIOK IEUCTBUM, HCOIB30BaHKE CKOOOK. Vcnonb3oBanue
IPU BBIYHUCICHUSAX IEPEMECTUTEIBHOIO M COYETATENIBHOTO CBOMCTB CJOKEHHUS U



YMHOXXEHHMS,  *paclpelesUTeIbHOTO  CBOMCTBA  yMHOXKEHHsS.*  OkpyrieHue
HATypaJbHBIX YHUCEIL.

Jlenurenu U KpaTHbIE 4YKCiIa; *HAMOOJBLINI OOIIMN JENNUTENb U HAUMEHBIIIEE
oOuiee kpaTHoe. JleTMMOCTh CyMMBI U IPOU3BEICHUSA *. JlesieHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIleHHE IpOOCH.
CpaBHeHue U ynopsaounBaHue JpoOeil. Pemenue 3amau Ha HaxOXKAEHUE YacTU OT
LEJIOro M WLEeJIoro mo ero 4vacth. JIpoOHoe 4Yuciao Kak pe3yapTaT JeJICHHS.
[IpencraBnenne aecATUIHOW ApOOM B BHJEC OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
npe/cTaBiIeHUs] OOBIKHOBEHHOUM NIpoOM B BUJIE AecATUYHOU. JlecaTuunbie apodu u
MeTpuuecKas cucrtema mep. ApudMeTHUeCKHe NeUCTBUS U YUCIIOBBIE BBIPAXKECHUS C
OOBIKHOBEHHBIMU U JIECITUYHBIMU JPOOSMHU.

OtHowienue. JleneHue B AaHHOM OTHOUIEHWHM. *Macmra®*, mpomnopius.
IIpuMeHeHre TpoNoOpLU IPY PEILIEHUH 3a/1a4.

[TonsiTne npoueHTa. BerauciieHne MpoueHTa OT BEJIUYUHBI U BEJIUYUHBI 110 €€
IpPOLEHTY. BblpaxeHHe MPOLEHTOB NECATUYHBIMHU Jpo0simu. Pemenue 3amau Ha
IIPOLICHTHI. BhIpa)keHNE OTHOLICHNS BEJINYUH B IIPOLICHTAX.

ITost0:kMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TonoxurensHble U OTpuLaTenbHble uKcna. Llenble uncna. *Moayns uucina,
reoMeTpuyeckas MHTepHperanus Monayisa uucna™. M3oOpaxeHue uwncen Ha
KOOPJIMHATHOM NpsIMOM. *YHCITOBBIE MPOMEXKYTKHU ™.

CpaBHeHue uwucen. ApUPMETHUYECKHE JIEUCTBUS C TOJOXHUTEIbHBIMU H
OTpULIATETbHBIMHU YHCIIAMU.

[IpsiMmoyroJyibHasi cucTeMa KOOpJAMHAT Ha IIOocKocTH. KoopauHaThl TOUKM Ha
MJI0CKOCTH, adciucca v opauHara. Iloctpoenue Touek W GUryp Ha KOOPAMHATHOU
MIJIOCKOCTH.

BykBeHHBIe BbIpasKeHUs!

[Ipumenenue OyKB JJisl 3aITUCU MAaTEeMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBU. *ByKkBeHHBIE BBIPAKEHUS M UHCIOBBIC
MOJICTAaHOBKU.* DByKBEHHbIE pPABEHCTBA, HAXOXJIECHHWE HEU3BECTHOTO KOMIIOHEHTA.
dopmynsl; GopMysIbl IEpUMETpa U IUIOIIAU NPSIMOYTOJIbHUKA, KBaapara, *o00béma
napajuiesenuneaa u kyoa*.

PemeHne TekcTOBBIX 33124

Pemenne TekcTOBBIX 3adady  apudMETHUYECKUM  crocoboM. *PemeHue
JIOTUYECKUX 3a1ad. Pemienue 3aaau nepedOpoM BceX BO3MOKHBIX BAPUAHTOB. ™

Pemenue 3amau, coaepxaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOJUTENBHOCTb,
BpeMs, 00bEM palboThl. EOuHUILBI M3MEpeHHs: MaccChl, CTOMMOCTH; PAaCCTOSHHS,
BpeMEHHU, CKOPOCTU. CBSA3b MEX]y €IMHUIIAMHU U3MEPEHUS KAKI0M BETUUUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOIIEHUEM, IPOMOPLIMOHAIBHOCTHIO BEJINYMH,
MPOLIEHTaMH; PEIIeHNE OCHOBHBIX 3a/1a4 Ha APOOU U TPOLEHTHI.

*OueHka 1 MpUKKUIKA, OKPYTJIEHUE pe3ybTara™.

*CocraBneHue OyKBEHHBIX BBIPAKEHHI 10 YCIOBHIO 33a4u™.

[IpencraBieHne AAaHHBIX C MOMOLIbI0 Ta0nuu W auarpamm. CronOyaTbie
JUarpaMMbl: YTEHUE U MIOCTPOECHHE. UTEHHE KPYTOBBIX HAarpamM.



Harasgnas reomerpust

Harnsguele npencrtaBieHus o (urypax Ha IUIOCKOCTH: TOYKa, HpsAMasd,
OTpE30K, JIy4, YroJl, JIOMaHas, MHOTOYI'OJIbHHK, YETBIPEXYTOJbHUK, TPEYTOJIbHUK,
OKPYXXHOCTb, KPYT.

*B3anMHOE pacnoyioKeHHE JABYX HpPSIMbIX Ha IUIOCKOCTH, MapauielbHbIE
npsMble, MEPHEHAUKYISpHbIE NpsMble™. M3MepeHue pacCTOSHUN: MEXAYy ABYMs
TOYKaMH, OT TOYKH J0 IIPSAMOM; JJIMHA MapIIpyTa Ha KBaPaTHOU CETKE.

M3mepeHre W TMOCTPOECHHWE YIVIOB C IMOMOINBIK TpaHcHopTupa. Buibl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IPSAMOYTOJIbHBIN, TYHOYTOJIbHBIM;
paBHOOCPEHHBIIH, PABHOCTOPOHHUM. YeThIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJbHUKOB. [IpAMOYroNbHUK, KBaJapaT: MCIOJIb30BAHHE CBOMCTB CTOPOH,
VIJ0B, JauaroHanen. *M3o0paxeHue reomMeTpuyeckux (Uryp Ha HEITUHOBAHHOM
Oymare ¢ UCHOJb30BAHUEM LHUPKYJS, JUHEHKH, YroJdbHUKA, TpaHCIOpTUpa™.
[TocTpoenus Ha kieT4aToi Oymare.

[lepumerp MHoroyronbHuka. [loHsTHe mowaan QUIYpHl;  €IUHUIIBI
u3Mepenus miowmaau. [pubnmkénnoe nuaMepenue mwiouiaau Guryp, B TOM 4ucie Ha
KBajgpaTHOM ceTke.* [lpubmmkEHHOE H3MEpPEeHHE JUIMHBI OKPYKHOCTH, IUIOIIAIH
Kpyra*.

*CumMeTpus: LIEHTpalibHasA, OceBasi W 3epKajbHas cummeTpuu. Iloctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsagnele MIPEICTABIICHUS 0 POCTPAHCTBEHHBIX ¢burypax:
napauienenunen, KyO, npu3Ma, NUpaMHAa, KOHYC, LWIMHIAp, Map W cdepa.
N300paxxeHre npocTpaHCTBEHHbIX (Quryp. [Ipumepsl pa3BEPTOK MHOTOIpaHHUKOB,
uuauHApa U koHyca. Co3naHue Mojenedl MpoCTpaHCTBEHHBIX (Guryp (u3 Oymaru,
MPOBOJIOKH, TUTACTUIIMHA U JIp.).

[Tonarue oOBEMaA; eAUHUIBI U3MEpeHUsT 00bEmMa. OO0BEM MPSAMOYTOJBHOTO
napajienenumneaa, kyoa*.

IIJTAHWUPYEMBIE TTIPEJIMETHBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne ydyebHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JOJDKHO 00OecreunBaTh JOCTIDKCHHE CIEAYIOMUX MPEIMETHBIX 00pa30BaTelbHbBIX
pEe3yJIbTATOB:

S KUIIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTUpOBaTbCSA B TMOHATHAX M ONEpUpPOBaThH Ha 0a30BOM YpOBHE
TepPMUHAMHU, CBS3aHHBIMH C HATYpaJIbHBIMA YHUCJIAMH, OOBIKHOBEHHBIMH W
JECATUIHBIMH JIPOOSMH.

CpaBHuBaTh U YNOPSAJOYMBATH HATypajbHbIE UHWCIA, CpPAaBHUBATh B
MPOCTEHIINX CITy4yastx OOBIKHOBEHHBIE IPOOH, AECATHYHBIE TPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mpsMoll ¢
COOTBETCTBYIOIIMM €U YHCIOM M H300pakaTh HATypaJibHbIE 4YMCIa TOYKAMH Ha
KOOPJAMHATHOM (YUCIIOBOM) MIPSMOM.



Bemonusate apudmernyeckue AEWCTBUS C HATYpPaJIbHBIMH UYHCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUILINX CITydasiX.

BBINOMHATE NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUNCICHHIA.

OKpyIJISITh HATYpAJIbHBIE YHUCIIA.

Penienne TeKCTOBBIX 3a7a4

Pemate TekcToBBIE 3amauM apU(METUYECKUM CIOCOOOM U C TOMOIIBIO
OpraHMW30BAaHHOTO KOHEYHOIro Iepedopa BCeX BO3MOXKHBIX BapuHaHTOB (Tpu
HEOOXOJIMMOCTH C HAPABJISIOMICH MTOMOIIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIIME BEJIMYMHBIL:
CKOPOCTb, BpEMS, PACCTOSIHUE; II€HA, KOJIMYECTBO, CTOUMOCTH (IIPH HEOOXOIUMOCTH C
MCIIOJIb30BaHUEM CIPABOYHON MH(POPMAITHIH).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIHUIIbI, 0003HAYEHUS MIPU PELIEHUU
3azay.

[Tosib30BaThCs OCHOBHBIMM €MHULIAMHU U3MEPEHUS: LIEHBI, MACChl; PACCTOSHHUS,
BPEMEHHU, CKOPOCTH; BBIpaXKaThb OJHHM E€IUHULBl BEIUYMHBI 4Yepe3 Jnapyrue (mpu
HEO0OXOJMMOCTH C OIOPOI Ha CIPABOYHYIO HH(POPMALIHIO).

W3Bnekats uHGpOpMalLMio, NPEICTaBICHHYIO B TaOnuile, Ha CTOi04YaTOU
JuarpaMMe, WHTEPIPETUPOBATH IPEICTABICHHBIE JAaHHBIE, MCIOJb30BAaTh JaHHBIC
IIPU PELLECHUY 3a/1a4.

Harasignas reomerpust

[Tonb30BaThCAd T€OMETPUUYECKUMH TMOHSATUSAMU: TOUKA, IpsiMasi, OTPE30K, JIyY,
YT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYKAIOUIETO MHpa, HUMEKLUX (opMy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, MTPU HEOOXOJMMOCTU IO BHU3YaJbHOM OMOpE,
CBA3aHHYIO C yIJaMU: BEPILIMHA, CTOPOHA; C MHOIOYIOJbHUKAMH: yToOJ, BEpPIIMHA,
CTOpPOHA, INaroHaJIb; ¢ OKPY’KHOCTBIO: PaUycC, AUaMETP, LIEHTP.

N300paxaTh H3y4eHHbIE TIE€OMETpUYECKHE (UTYyphl Ha HEIMHOBAHHOM U
KJIET4aTOM Oymare ¢ MOMOILbIO LUPKYJIS U JIMHEHKH (IIOCTIE COBMECTHOTO aHAJIN3a).

HaxonuTe MIMHBI OTPE3KOB HEMOCPENCTBEHHBIM H3MEPEHHEM C IOMOILBIO
JUHENKH, CTPOUTh OTPE3KM 3aJaHHOW [JIMHBL, CTPOUTH OKPY>KHOCTH 33JaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBaJpaTa JJIsl UX
MOCTPOEHUS, BEIYMCIICHUS TUIOIMIAINA U IEPUMETPA.

Boluucnsate mepumeTp M IUIONIAAb KBajapaTa, OPsIMOYTOJIbHUKA, (GUryp,
COCTABJICHHBIX W3 MPSIMOYTOJbHUKOB, B TOM 4HcCIe (PUTYp, H300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaThCSd OCHOBHBIMM METPUYECKMMHU EIUHUIAMU HW3MEpPEHUs JUIMHBI,
TJIOIIAM; BBIPAXaTh OJJHU €IMHUIIBI BEJIMUMHBI yepe3 Apyrue (Ipu HeoOXO0AUMOCTH
C OIMOPOi Ha CIIPABOYHYIO HH(DOPMALIHIO).

Pacno3naBate  mapasuienenumnesn, KyO, HCHOJIB30BaThb  TEPMHUHOJIOTHIO:
BEpILKHA, peOpo TpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS Mapaieienunena, Kyoa.

Boruncnsate 00b€M KyOa, mapaiienenunena Mo 3aJaHHBIM H3MEpeHUsM (C
OTIOPOM HA AJITOPUTM YyUEOHBIX ACHCTBUI), MOJH30BATHCA CAMHUIIAMU H3MEPEHUS
o0BEMma.



Pemiath HecCIOXHBIE 33Ja4yd HAa HM3MEPEHUE T'€OMETPUYECKHUX BEJIMYUH B
MPAKTUYECKUX CUTYyalusiX (Ipu HEOOXOAMMOCTH C BU3yaJIbHOW OTIOPOHA).

6 KIIACC

Yucsia v BBIYMCIEHUS

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
TEPMUHAMU, CBS3aHHBIMHU C Pa3JIMYHBIMU BUJAMHU YHUCENl U CIOCOOAMU UX 3alucCH,
NEPEXOAUTH (€CIU ITO BO3MOXKHO) OT OJTHOM (hOpMBI 3alUCH YUCIIA K IPYTOH.

CpaBHUBaTh M YHOPSAIOYMBATH IIEJIbIE YMCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
IpoOu, CpaBHUBATH YKCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BoinonHsTh aprudMeTndecKre 1eHCTBUS C HaTypaIbHBIMU U IEIBIMUA YHCIIAMHU,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSIMHU, MOJTOKUTEIBHBIMU U OTPUIATEIbHBIMU
YUCIIAMH.

Briuncnars 3Ha4€HUST YUCTOBBIX BBIPAXKEHUM, BBIMOJHATh IPUKUJIKY U OLICHKY
pe3yibTaTa BBIUMCICHUI; BBINOIHATH MPEOOpa30BaHUSI YUCIOBBIX BBIPAKCHHUM Ha
OCHOBE CBOWCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTHP TOYKY Ha KOOPAWHATHOW NPSIMOM C COOTBETCTBYIOIIUM €U
YUCJIOM U M300pa)kaTh YKMCIIa TOYKAMHA Ha KOOPAUHATHOM MPSIMOM, HAXOJIUTh MOYJIb
qucia.

COOTHOCUTH TOYKH B IPSMOYTOJBHOM CHUCTEME KOOpAHMHAT C KOOpAMHATaMU
3TOU TOYKH.

OxkpyrasTh LeNble 4YKMClia U JIeCATUYHBIE Apoou (1o oOpasily), HaXOJHTh
MPUOJIMIKEHUS YUCET.

YucaoBbie 1 OyKBEeHHbIE BbIPAKEHUSA

OpueHTHpOBaTbCSI B TMOHATHSX M ONEPUPOBATH HAa 0a30BOM YPOBHE
TEPMUHAMU, CBSI3AHHBIMU C 3alKMChI0 CTENEHW YHCIIA, HAXOAWTh KBaApaT M KyO
YUCJa, BBIYUCIATh 3HAUYEHUS MPOCTEUIINX YHUCIOBBIX BBIPAKEHHUH, COACpPKAIIUX
CTEIEHHU.

[Tonp30BaThCs MpU3HAKAMU ACIUMOCTH (MPpU HEOOXOAMMOCTH C ONOpPOM Ha
IrOPUTM MPABUJIIA), PACKIIAIBIBATh HATYpaIbHbIE YUCIIA HA IPOCTHIE MHOXKHUTEIIH.

*Tlonbp30BaThCs MAcIITAOOM™, COCTABIISITh TPOMIOPLIMUA U OTHOILICHUS.

Hcnonp3oBaTh OyKBBI JJi1 0003HAYEHUS YMCEI MPU 3aMKUCA MATEMATHYCCKUX
BBIPDOKCHHUM, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAXKEHUH, OCYIIECTBISS
HEOOXOMMBIC TOACTAHOBKM W TPeoOpa3oBaHus (C OTMOPOM Ha aJTOPUTM y4eOHBIX
JEUCTBUM ).

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

PemeHne TekCTOBBIX 33124

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7a4d apU(PMETUUECKHUM CIIOCOOOM C
OIIOPO¥ Ha BOIPOCHBIN IUIAH.

Pematp npocrenme 3a/1a4i, CBSI3aHHbBIE C OTHOULIEHUEM,
MPOMOPIIMOHAILHOCTHIO BEJIMYMH, MPOIEHTAMU; pellaTh TP OCHOBHbBIC 33Ja4yd Ha
JpOOU ¥ MPOLEHTHI.

Pemate 3amauum, cojepkaliye 3aBUCMMOCTH, CBS3BIBAIOUIUME BEJIMYHMHBIL:
CKOPOCTb, BpeMs, paccTosiHue, 1IEHa, KOJIMYECTBO, CTOUMOCTB;



POU3BOAUTENLHOCTh, BpeMsi, 00BEMaA paboThl, HCMIONB3yd apu(PMETHUECKUE
JNEUCTBHS,  OLICHKY, IIPUKHUJAKY;  II0Jb30BaTbCs  C€IMHHULAMH  HU3MEPECHUS
COOTBETCTBYIOIINUX BEIUYMH.

CocTaBiATh OyKBEHHBIE BBIPAKEHUS 10 YCIOBHIO 337a4l [IOCJIE COBMECTHOIO
aHaJIN3a.

W3Bnekatp uH(pOpMalMIO, NPEICTaBICHHYI B TaOJMIAX, HAa JIMHEWHOM,
CTOJOYaTOW WM KpPYroBOM JAMarpaMMax, HHTEPIPETUPOBATh IPEICTABICHHBIE
JAHHBIE; UCMOJb30BATh JAHHBIE IIPHU PEIICHUH 3a/1a4.

[IpencraBiasaTs uHGOPMAIIMIO C TIOMOIIBIO TAOIUI, TUHEWHON U CTOIOYATOM
JUarpaMM.

Harnsanas reomerpust

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYKAIOIIETO MUpPA, HMEIOMMX (popmy
M3YYEHHBIX TE€OMETPUYECKHX IUIOCKUX W MPOCTPAHCTBEHHBIX (UTyp, NpPUMEpPHI
pPaBHBIX M1 CHMMETPHUUHBIX QUTYD.

N300paxaTh ¢ MOMOUIbIO IUPKYJIS, TUHEHKH, TPAHCIOPTHPA HA HETMHOBAaHHON
U KJeTdyarol Oymare M3ydeHHblE€ IIJIOCKME TIeOMETpUYecKre (Qurypel u
KOH(UTypaluu, CHMMETpUYHbIE (PUTYPBI.

HMeTh npeacTaBieHHE O TEOMETPUYECKHX MOHSITHSIX: PaBEHCTBO QUIYp,
CUMMETpPHS, OCb CHMMETPHUH, LEHTP CUMMETPHH.

HaxoauTe BEIMYMHBI YIJIOB U3MEPEHUEM C ITOMOIIBI TPAHCIIOPTHPA, CTPOUTH
YIJIBl 33JaHHOW BEJIMYUHBI, IMTOJB30BATHCA NPHU PELIEHWU 3a1ad TPagyCHOU Mepou
YIJIOB; paclO3HABAaTh HA YEPTEXKAX OCTPBIN, MPAMON, pa3BEPHYTHIM U TYIION YTJIBIL.

BbluuCHATh OJMHY JIOMAHOM, TNEpUMETpP MHOTOYTOJIbHHMKA, TOJb30BAThCS
€AVMHUIIAMU U3MEPEHUs JJIMHBI, BBIPAXKATh OAHU €IMHMIIBI U3MEPEHHUS JITMHBI Yepe3
IpyrHe.

Haxonuth, Ucnonb3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXIY JBYMS
TOYKaMH, OT TOUKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBaIPaTHOW CETKE.

Bbruncnsate miomaab  (Uryp, COCTaBICHHBIX U3  IPSIMOYTOJIbHUKOB,
HCIOJIb30BaTh pa3OMeHUe Ha MPSIMOYTOJIbHUKHU, HA paBHbIE (PUIYpbI, JOCTpauBaHUE
710 TIPSIMOYTOJIBHHKA; TOJIb30BAThCSI OCHOBHBIMU €IMHHUIIAMHM HW3MEPEHMS IUIOIIAIN;
BBIpaXKaTh OJHU €IMHULIBI U3MEPEHUS IO Yepe3 Apyrue (pu HeoOXOIUMOCTH
C OIMOPOi Ha CIIPABOYHYIO HH(DOPMALIHIO).

Pacno3naBaTh Ha MOJENAX U HM300paXKEHUAX MNUPAMHUIY, KOHYC, LHJIMHAP,
HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N300paxkarh Ha KJIeT4yaToM Oymare nMpsMOYroJIbHBIN MapajuieIenune.

Boruucisate 00bEM NpSIMOYTOJBHOTO Mapajuiesenuneaa, Kyoa, mojb30BaThCs
OCHOBHBIMU €IMHMIIAMHM U3MEpPEHUs 00BbEMA; BhIpAXaTh OAHU €AWHUIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C ormopoit Ha CpaBOYHYIO HHPOPMAITHIO).

PemaTe HecHOXHBbIE 3a7aud Ha HAXOXXJIECHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUYECKUX CUTYyalusX (Ipu HEOOXOIMMOCTH C BU3YAJIbLHOM OIOpPOii).

OEJEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI
Henan n3yyeHust yueOHOro Kypca



AnreOpa sBII€TCS OJHUM W3 OIOPHBIX KypCOB OCHOBHOM WIKOJIBI: OHA
o0OecreuynBaeT M3y4yeHUE IPYrUX JUCUUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK H
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOEHHE HEOOXOAUMO IS MPOJAOHKEHHST 00pa3oBaHus
U B TIOBCEJHEBHOM W3HHU. Pa3zButre y 00yyaromuxcsi HaAy4HbIX MPEACTaBICHHUN O
IPOUCXOKICHUN
U CYLIHOCTH ajreOpanyeckux aOCTpakivii, crnocobe OTpa’keHHUs MaTeMaTH4eCKOu
HAyKOHM SIBIIEHUW M TPOIECCOB B MPHUPOJIE U OOIIECTBE, POJIM MATEMaTUYECKOTO
MOJIETTUPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS M KAYECTB MBINUICHHS, HEOOXOIUMBIX IJIs aJanTaliy B
COBPEMEHHOM LHM(PpOBOM oOmiecTBe. M3ydeHune aireOpbl €CTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTUE  yYMEHHA  HaOMO4aTh,  CpPaBHHMBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILJIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOM JEWUCTBHSI U BBIBOJABI, (POPMYIHPOBATH
yrBepxkacHUd. OcBoeHHE Kypca aireOpbl 00ecledrMBacT pa3BUTHE JIOTUYECKOTO
MBIIUICHUS OOYYalOIIUXCS: OHU UCIOJIB3YIOT JCAYKTHUBHBIE M HWHIYKTUBHBIC
paccyx/aeHus, 0000IIeHHEe M KOHKPETHU3alhio, aOCTparupoBaHME M aHAJIOTHIO.
OOyuenue anreOpe mpeanojaraeT 3HAYUTENbHBIM O0BEM  CaMOCTOSATEIBHON
JESTEIbBHOCTH ~ O0yYarolMXcCsl, II09TOMY CaMOCTOSITEIbHOE pEIIeHUuEe 3ajad
€CTECTBEHHbIM 00pa3oM SBISIETCS peaju3aluedl J1eATeIbHOCTHOrO IpPHUHLHUIA
o0yueHus.

B crpykrype nporpaMmbl yd4eOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMMAIOT COJEPKATEIbHO-METONUYECKHEe JuHUU: «Yucna wu
BBIYUCIICHUS»; «ANTeOpandecKkue BBIPAKECHUS»; «YPaBHEHUS U HEPABEHCTBA;
«OyHkum». Kaxxknas u3 3TUX ColepKaTeIbHO-METOIMYECKUX JIMHUWA pa3BUBACTCA Ha
MPOTSDKEHUH TPEX JIET M3YYEHHsI Kypca, €CTECTBEHHBIM O0pa3oM MepervieTasch U
B3aUMOJICUCTBYS C APYTMMH €ro JUHUSAMU. B Xo1e m3ydeHus Kypca o0ydyaromumMes
IIPUXOJUTCS JIOTHYECKH PACCYKIaTh, HMCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM 11e51eco00pa3Ho BKIIOYUTH B IPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIIME BCE OCHOBHBIE Pa3/Iesibl MAaTEMATHUECKOr0 00pa3oBaHus U
CHOCOOCTBYIOLIME  OBJIAJEHUIO  OOYYalOIUMHUCS  OCHOB  YHHMBEPCAJIbHOIO
MaTEeMaTHYeCKOro  si3blka. Takum  00Opa3oM, MOXHO  yTBEpXKIaTh, YTO
COJIEPKATENbHONM M CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «Ajredpa» sBIsSIETCS €ro
WHTETPUPOBAHHBINA XapaKkTep.

Copepxanve JnuHUM «YuWcina W BBIYKMCICHUS CIYXKUT OCHOBOW IS
JanbHEHIIero M3y4yeHus MaTEeMaTHUKH, CIOCOOCTBYET PAa3BUTHIO Yy OOyYalOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BaThCS AJNTOPUTMAMU, a
TaK)Ke NPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TOBCEAHEBHOM
KU3HU. PazBUTHE MOHATHS O YMCJIE B OCHOBHOM IIKOJIE CBSI3aHO C pallMOHATBHBIMU U
MPPALMOHATIBHBIMU YKCIaMU, (OPMHUPOBAHUEM MPEACTABICHUN O JEUCTBUTEIHHOM
qycie. 3aBEpIICHUE OCBOCHHS YHCIIOBOM JIMHUM OTHECEHO K CTapuIEMy 3BEHY
o01mero o6pa3oBaHwsl.

Coneprkanue IByX alreOpanmdecKuX JUHUN — «AJreOpandecKue BBIPAKEHUSD)
U «YpaBHEHHS M HEPABEHCTBa» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOYyYarOIIMXCS
MaTEeMaTHYECKOro amnmapara, HEOOXOAMMOTO Ui pEIIeHHs 3aJad MaTeMAaTUKH,
CMEXHBIX IMPEIMETOB MU MPAKTHKO-OPUEHTUPOBAHHBIX 3a1ady. B OCHOBHOM mIKOJIE



yueOHBII MaTepuasn TPpYNIUPYEeTCs BOKPYT pallMOHATIbHBIX BhIpaKeHHd. Anredpa
JEMOHCTPUPYET 3HAYECHUE MAaTEMATHKHU KaK A3bIKa JUIs IOCTPOEHUS MATEMaTHYECKUX
MOJIeIel, ONMCaHMs MPOILIECCOB U SABJICHUH peanbHOro mupa. B 3amaum oOyueHus
anredpe BXOJAT TakKe JalIbHEHIIEEe pa3BUTHE ANTOPUTMHUYECKOTO MBIIIIEHHUS,
HEOOXOAMMOI0, B YAaCTHOCTH, JJII OCBOEHHMS Kypca HH(OPMATHKH, W OBJIAJCHUE
HaBbIKAaMHU JEAYKTUBHBIX paccyxiaeHui. [IpeoOpa3oBaHue CUMBOJIBHBIX (HOpM
BHOCHUT CBOH creun(uyecKuil BKJIaJ B pa3BUTUE BOOOpPaKEHUSs, CIIOCOOHOCTEN K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpaUUECKOM JIMHUU HALEJEHO Ha IOJIyYeHHUE
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKOH MOJAETH IJis
OMHCaHUsI M HUCCIEJOBAHMUS PAa3HO-0Opa3HBIX MPOILIECCOB M SIBJICHHUM B MPUPOIEC U
oOmecTtBe. M3ydyeHne 3TOro marepuajia CrocoOCTBYET Pa3BUTHIO Y OOy4YarOMIMXCA
YMEHUS UCIIOJIB30BaTh Pa3jIU4HbIC BBIPA3UTEIBHBIE CPEICTBA A3BIKA MAaTEMAaTUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpaduueckue, BHOCUT BKJIaJ B (OpPMUPOBAHUE
IIPEACTABICHUN O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yueOHOMY TIUlaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIONIME OCHOBHBIC pa3feibl COACPHKAHUS:
«Yucma W BBIYUCICHUS», «AJreOpanveckue BBIPAKCHUS», «YPaBHCHUA U
HEPABCHCTBA», « DYHKITHI.

VYueOHbIN MJIaH HAa U3ydyeHUe anredpbl B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacCOB B HEJNEII0 B TEUCHHE KaXKIOro rojaa oOy4deHHs, BCETO 3a TpU roja
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

COHEPXXAHUE YUYEEHOI'O KYPCA «AJIT'EBPA» (110 TOJAM OBYYEHUA)
7 KIIACC

Yuciaa v BIYMCICHUSA

JIlpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0Jl OT OMHON (HOPMBI 3aIUCU
npobeit k gpyroit. [loHATHe palMOHANIBHOTO 4YHCHA, 3aliCh, CpPaBHEHHE,
VIOPSAOYMBAHUE  pPAIMOHATBHBIX  YHCeNl.  ApudMeTuueckwe  JEeUCTBHS  C
palMOHAILHBIMA YHUCIaMU. PelieHue 3aiad U3 peajdbHOM MPAKTUKM HA YacTd, Ha
TpoOH.

CreneHb C HaTypaJbHbIM TIOKa3aTejeM: OIpelelieHne, Mpeodpa3oBaHue
BBIPAYKEHUH Ha OCHOBE ONPEEICHHUSI, 3alUCh OOJBIINUX YHUCEI.

[IpolieHThl, 3anKCh MPOLIEHTOB B BUJIE IpOOU U APOOU B BUJE MPOLEHTOB. TpH
OCHOBHBIE 33J1a4¥ Ha MPOLEHTHI, PEIICHHE 3aa4 U3 PEaIbHON ITPAKTHKHU.

[IpumeHeHME  TNPU3HAKOB  JCIMMOCTH, Pa3jIOKEHUE HA  MHOXKHUTEIU
HATypAJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTHM, B TOM  4YHCle TpsiMas W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

AsredpanyecKue BbIPpAKEeHUSA

[lepeMeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKEHUS C INEpeMEHHOM. [[omycTumblie



3Ha4YeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXIy BEIMYMHAMMU B BHJIE
(dbopmybl. Beruucienus no gpopmymnam.

[IpeoOpazoBanrie OYKBEHHBIX BBIPAKEHU, TOXKIECCTBEHHO PAaBHBIC BHIPAXKECHUS,
npaBuiia MpeoOpa3oBaHUsi CYMM M TMPOU3BEICHUI, MpaBUjia PACKPBITHS CKOOOK U
NpUBENICHUS TTOJIOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHowiensl 1 MHOroujeHbl. CteneHb MHoOrouseHa. CJoKeHUE, BbIYUTaHHUE,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIbI COKPALIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTd. Popmyiia pa3HOCTH KBaapaToB. Pa3nmokeHue MHOTOYWIEHOB Ha
MHOKHTEJIH.

YpaBHeHust

VYpaBHEHUE, KOpPEHb YypaBHEHUs, IMpaBuUjia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUIIBHOCTbh YPaBHEHU.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEHU. COCTaBIEHHE YPaBHEHUM 110 YCIOBUIO
3a1aun. Perienne TeKCTOBBIX 3a1a4 € IOMOLIBIO YPABHEHUM.

*JInHeHHOe ypaBHEHHE C ABYMs MEPEMEHHBIME 1 ero rpaduk -. CucTeMa AByX
JMHEHHBIX YpPAaBHEHMI C JBYMsI II€pEMEHHBIMU. PelieHne cucreM ypaBHEHMM
Croco00M NOJCTaHOBKH. [IpuMepsl peleHus: TEKCTOBBIX 3a/1ad C MOMOILBIO CUCTEM
YPaBHEHHUM.

DOYyHKIUU

Koopaunara Touku Ha npsMon. UuciaoBele MpoMexXyTKH. PaccTosHre MexIy
IBYMsI TOYKAMU KOOPAMHATHOMN MPSIMOA.

[IpsimoyronpHast cucrema koopauHar, ocu OX m Oy. Abcuucca W opauHaTa
TOYKM Ha KOOPJIMHATHOW TuIOoCKOCTH. lIpumepsl rpadukoB, 3amaHHbIX (OpMyTaMu.
YreHue rpaMKoOB peaibHbIX 3aBUCUMOCTEM.

[Tonsarue ¢pyukiuu. ['paduk ¢pynkmmu. CroiictBa GpyHkuumi. JIunelinas GyHkius,
e¢ rpaduk. I'padpuk Pynkumm Yy = kx + b. *I'paduueckoe perrenne THHEHHBIX
YpaBHEHUH U CUCTEM JINHEWHBIX YpaBHEHUN™.

8 KVIACC

Yucaa v BIYMCICHUSA

KBagpatueiit kopenb u3 uyucina. *llonstue 00 wuppanmoHAIHLHOM YHCIIC.
JlecsiTuuabie IPUOTMKEHUST UPPAIMOHANTBHBIX uncen™. CBONCTBA apuPMETHIECKUX
KBaJPAaTHBIX KOPHEW U MX MPUMEHEHHUE K MPEeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIUMUCIICHUSM. * JIeHCTBUTENIbHBIC YUCTa™.

Crenens ¢ 1enbIM OKazaTeneM U e€ cBoricTBa. CTaHIapTHAS 3alKCh YKCIA.

AuredpanvyecKue BbIPpAKEHUA

KBazpaTHbIil TpEXUIIEH; PA3JIOAKEHNE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIH.

Anrebpandeckass ApoOb. OCHOBHOE CBOWCTBO aireOpandyecko apoowu.
CnoxxeHue, BbIYUTAHUE, YMHOXEHHUE, JIeJIeHHe anreOpauvyeckux  JApoOeil.
PannonanbsHbie BhIpaXKEHUS U UX IPE0Opa3OBaHKE.

2 3).'(601: u gajiec * * 0003HAYECHBI TEMbI, U3YUCHHC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIILHOM ILJIaHEC. He,uaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



YpaBHeHMS U HEPaBeHCTBA

KBagparnoe ypaBHeHue, GopMmyrna KOpHEH KBaJpaTHOTO ypaBHeHus. *Teopema
Buera*. Pemmenue ypaBHeHUM, CBOIAIIMXCS K JIMHEHHBIM U KBaApaTHBIM. [IpocTeiimme
JIpOOHO-paIMOHAIIbHBIE YPaBHEHHUS.

*T'padmueckas MHTEpIIpETAlMs YPAaBHEHUN C IBYMS TIEPEMEHHBIMU U CUCTEM
JUHEHUHBIX YpaBHEHHN ¢ JAByMs TNepeMeHHbIMU™. Ilpumepbl perieHusi cucrtem
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Perenne TeKCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON NEPEMEHHOM.

DOyHKIUU

[Tonstue pynkuuu. OOIaCTh ONMpEAEICEHU U MHOKECTBO 3HAYEHUN (PYHKIUU.
CrniocoObl 3a1anus PyHKITUH.

I'padux ¢ynkuuu. Ytenue cBoricTB PyHkmu mno e€ rpaduxy. IIpumeps
rpa@uKoB QYHKIHMI, OTPAXKAIOIIUX PEeAIbHbIE TPOLIECCHI.

qDYHKHI/II/I, OIIMCBIBAIOIIHUC IIPSAMYIO H 06paTHy10 IMPOIIOPIHUOHAJIBHBIC

K
3aucuMocTH, HX rpaduki. Oymkmmm Yy = X5, Y = X, Y = X, y= -

*T'padrueckoe pelieHue ypaBHEHUI U CUCTEM YpaBHEHUN™.

9 KUIIACC

Yuciaa v BIYMCICHUSA

PanmonaneHble 4Kcla, *HppalMOHAIbHBIE YHUCIIa, KOHEUHbIE U OECKOHEUYHbBIE
JecATUYHbIE poOU. MHOXKECTBO NEHCTBUTEIBHBIX UYMCEN; NEHCTBUTEIbHBIE YHUCIIA
Kak OECKOHEUYHbIE JIeCATUYHbIE TpoOu. B3auMHO OTHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIECTBUTENIBHBIX YUCET U KOOPANHATHOU MPSAMOM.

CpaBHEHHME  JCHCTBUTENBHBIX  4HWCEN, apuMeTHUYecKHe JCHCTBUS C
JNEHUCTBUTEIBHBIMU YHACIAMU™.

Pa3mepbl OOBEKTOB OKpYKAIOIIEro MHpa, JIATEIBHOCTh IPOLIECCOB B
OKPY’KAIOILEM MUPE.

[TpubnmxE€HHOE 3HAUEHHE BEJIIMYMHBI, TOYHOCTh NpuOImxeHus. OkpyrieHue
yuced. [Ipuknaka n oneHka pe3ynbTaToB BIYMCICHUMN.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHeHME. Pemienne ypaBHEeHUM, CBOASAIIMXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHU, CBOISIIMXCA K KBaJIPaTHBIM.
bukBaapatHoe ypaBHeHue. *TIpuMepnl pernieHuss ypaBHEHUN TPEThed M YETBEPTOU
CTeneHel pa3IoKeHUeM Ha MHOKUTEIN ™.

Pemenue qpoOHO-paliMOHAIbHBIX YPaBHEHUH.

Pelenue TekCTOBBIX 3a/1a4 aare0OpanyeckuM METOI0M.

VYpaBHeHue C JABYMsl MEepEeMEHHbIMU M ero rpaduk. PemeHue cuctem IByX
JUHEWHBIX YPAaBHEHUHN C JBYMs IEPEMEHHBbIMU. PellleHre CHCTEM JIBYX YpaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMsI IEPEMEHHBIMH.



Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOoM.

YucioBble HEPABEHCTBA M UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOW MEpEeMEHHOW. Pemenue cucrem
JVHEHHBIX HEPABEHCTB C OJHOM TIiepemeHHOW. KBaaparHele HepaBeHCTBaA.
I'paduueckas wHTEpHpeTaluss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IEPEMEHHBIMU.

DOyHKUIMHA

KBanpatnunas ¢yskuus, e€ rpagux u cpoiictBa. [lapabGona, koopauHaThI
BEPIITMHBI TapadO0JIbl, 0Ch CAMMETPHH ITapadOJIbI.

['paduku byHKITHI: y = Kkx, y = kx + b, y = X,
y =x, ¥y = SI/II/IX CBOICTBA.

YucsoBblie MOCJIeA0BATEILHOCTH U NIPOTPEeCCUM

[loHATHE 4YMCITOBOM MOCIEIOBATEIIBHOCTH. 3aJaHuE MOCJIEI0BATEIbHOCTH
peKyppeHTHOM dhopmyioii u GpopmyIoit N-ro yieHa.

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmynbsl N-ro yiieHa
apu(pMETUIECKON ¥ T€OMETPUUECKOMN MPOTPEeCcCuii, CyMMbI MEPBIX N UJICHOB.

*N300pakeHre 4WICHOB apU(PMETUYECKONM M TEeOMETPUUYECKOW MPOrpecCHii
TOYKAaMH HAa KOOPJAMHATHOW IUIOCKOCTU. JIMHEWHBIM U SKCIIOHEHUHMAIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI™.

IIJTAHAPYEMBIE ITPEIMETHBLIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «AJITEEPA»

OcBoeHne yueOHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs JOJDKHO OOecleurMBaTh JOCTHUKEHUE CIEAYIOIMIUX MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KIIACC

Yucaa v BIYMCICHUSA

BreinonHaTh, couerass yCTHbIE W THCbMEHHBIE MPUEMBI, apudmeTnyeckue
JEUCTBUS C palliOHAIbLHBIMU YUCIAMU.

HaxoauTh 3HAUYE€HHUS YHCIIOBBIX BBIPAKEHUN; MPUMEHAITh Pa3HOOOpa3HbIC
CrOCOOBI W TPUEMBI BBIYUCICHHUS] 3HAUYEHUW NPOOHBIX BBIPAKEHUHN, COJEPIKAIIUX
OOBIKHOBEHHBIC U JIECATUIHBIC TPOOH.

[lepexomuth OoT omHOW (PopMBI 3amwicu 4YMcen K Jpyrou (mpeodpa3oBbIBATh
JECATUIHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO JECATUYHYIO ApoOb). CpaBHUBATH H
YIOPSIAOYUBATH PAllMOHATILHBIE YUCIA.

OKpyrJsTh Ynca.

BBINMOMHATh TPUKHUAKY U OLIEHKY Pe3yjbTaTa BBIYMCICHUH, OIIEHKY 3HAYCHUI
YHUCJIOBBIX BBIPAXKEHUMH.

BbIMONHATE JEHCTBUSL CO CTENEHAMH C HaTypaldbHBIMH IOKa3aTelsiMHu (C
OMOPO HA CIIPABOYHYIO HH(POPMAILIHIO).

[IpuMeHsTh MPU3HAKU ACIUMOCTH, PA3JI0KEHNE HA MHOXKUTEIM HATYPaIbHBIX



quCe.

Pemate mpocreiime MNpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBSI3aHHBIE C
OTHOUIEHWEM  BEJIMYMH,  MPONOPLUMOHAIBHOCTBIO  BEJIMYMH,  IPOICHTAMY,
MHTEPIIPETUPOBATHh PE3YJIbTAThl PEUICHUS 33Ja4 C YYETOM OTPaHMUYEHUM, CBSI3aHHBIX
CO CBOWMCTBaMH pPacCMaTPUBAEMbBIX OOBHEKTOB.

AnredOpanveckue BbIPAKEHUS

OpueHTUpOBaTbCd B NOHATHAX M ONEpPUpPOBaTh Ha 0a30BOM YpOBHE
anre0pandecKo TEPMUHOIOTHEN M CHMBOJIUKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIP@XEHUW MpPU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoIonHATE MpeoOpa3oBaHus LEJIOr0 BBIPAXKEHUS B MHOTOYJIEH IMPUBEACHUEM
MOJI00HBIX CaraeMbiX, pACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHATH (POPMYIIbl KBaJpaTa CyMMbl U KBaJpaTa pa3HOCTHU (C OMOpO
Ha CIPaBOYHYIO HH(OPMALIUIO).

OCyIIeCTBIIATh Pa3JIOKEHUE MHOIOYICHOB HA MHOMXUTEIUM C IIOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXHTENS, TPYNIHUPOBKH CIaraéMbiX, MPUMEHEHUs
(bopMyJ COKpaIIEHHOIO YMHOKEHHUSI (C OTOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWIEHOB I PEIICHUs Pa3IMyYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW € HATypPAIBHBIMM IOKA3aTEISIMU IS
npeoOpa3zoBaHusl BEIpAXKEHUH (C OMOPOIl Ha CITPaBOYHYIO H(OPMAIIHIO).

YpaBHeHHS U HEPABEHCTBA

Pewlare nMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NMPUMEHSSA IPaBUIIA
IIEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUIILHOMY eMy. [IpoBepsTh, siBIseTCS 1
YHUCJI0 KOPHEM yPaBHEHHS.

WmeTs mpencraBieHHe O rpapUuecKUMX METOAax MpH PELICHUH JIMHEWHBIX
YPABHEHHU U UX CHUCTEM.

[Tonbupate mnpuMepsl Map YKCEN, SBISIOUUXCS pPELIEHUEM JMHEHHOro
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIAUHATHON TUIOCKOCTU TpaduK JIUHEWHOTO YPaBHEHHUS C JBYMS
NEPEMEHHBIMU; MOJIb3YSACh IPAPUKOM, TPUBOIUTH MPUMEPHI PELICHUS YpaBHEHHUSL.

PemaTe cucteMbl ABYX JMHEHHBIX YPABHEHUN C JBYMS [IEPEMEHHBIMH, B TOM
gucye rpaguyecku (¢ Omopoi Ha aiTOPUTM YUeOHBIX IEUCTBUIA).

CocTaBnsTh (1MOCie COBMECTHOTO aHANM3a) M pellaTh JUHEHHOE ypaBHEHHE
WY CUCTEMY JIMHEHMHBIX YPaBHEHWM MO YCIOBHUIO 3a/Ja4M, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4U MOJYyYECHHBIA PE3yJIbTar.

Koopaunarel u rpaguxu. @yHKuuu

N3o0pakath HA KOOPAMHATHOM MPSMOM TOUYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJbI; 3allUChIBATh YHMCIIOBBIE NMPOMEXKYTKH HA
anre0pandecKoMm sI3bIKe.

OTtMmeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TPAPUKH TUHEHHBIX PyHKIUH. CTpouTh Tpaduk GyHkuu Y = kX + b,

OnuceiBaTh C TMOMOILIBI0 (YHKIUHA M3BECTHBIE 3aBUCHMOCTH  MEXIY
BEJIMYMHAMHU ([0 aNrOpUTMYy Y4eOHBIX IEWUCTBUI): CKOPOCTh, BPEMs, PACCTOSIHUE;



1IeHa, KOJIMYeCTBO, CTOMMOCTD; MMPOU3BOUTEIBHOCTD, BpeMs, 00bEM pabOTHI.
HaxoauTe 3HaueHUEe QYyHKIIUYU 10 3HAYCHUIO €€ apryMeHTa.
[Tonumaths rpaduuecKkuii croco® MpeaCcTaBlICHUS M aHalIn3a HHGOpPMAaIlUH,
U3BJICKATh U HHTEPIIPETUPOBATH HHPOpMAIHIO U3 IpaUKOB PEATbHBIX ITPOILIECCOB U
3aBHCHMOCTECH.

8 KUIIACC

Yucaa v BIYMCICHUA

Hcnonb30BaTh HavyallbHBIE MPEACTABICHHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
YuceN I CPaBHEHMs, OKPYIJICHUS W BBIYMCICHUM; M300pakaTh ACHCTBUTEIBHBIC
4yCjla TOYKaMU Ha KOOPAWUHATHOU IPSAMOU.

[TpyuMeHATh TOHATHE apUPMETHUECKOI0 KBAaJPATHOTO KOPHS; HAaXOAUTh
KBaJpaTHbIE KOPHH, HCIOJIb3ys MpPU HEOOXOJWMOCTH KaJbKYJISTOP; BBINOJHATH
npocTellme npeoOpa3oBaHus BBIPAKEHHUM, COAEpKAIIMX KBAJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucHl OOJBIIMX U MajbIX YHCEN C MOMOUIBIO JAECATUYHBIX
npoOeii u creneHelt yucna 10.

AuiredOpanyecKue BbIPpaKeHUA

[IpyMeHATE NOHATHME CTENEHW C  LEJbIM  II0Ka3aTelIeM,  BBIIOJHATh
npeoOpa3oBaHusl BBIPAXKEHUN, COAEPXKALIUX CTENEHU C IeJbIM IoKa3aTeneM (¢
MCIIOJIb30BAaHUEM CITPAaBOYHON WH(MOPMAITUH).

BBINONHATE HECIIOKHBIE TOXAECTBEHHbIE MpeoOpa3oBaHUs pPALMOHAIBHBIX
BBIPOKCHU HAa OCHOBE IMPaBUJI JICWCTBHUI HaJ MHOTOWJIEHAMU U alreOpanyecKUMH
TPOOSIMHU.

PacknanpiBaTh KBagpaTHbIN TPEXUIIEH HA MHOKUTEIN.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUM I pELICHUs Pa3IMYHBIX 3a/1ad U3
MaTEeMaTUKH, CMEKHBIX NPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS (C HUCIOIb30BAHUEM CIIPABOYHOMN
uH(popManMu) U palMOHAJIbHbIE YPAaBHEHMS, CBOJSAIIMECS K HUM, CHUCTEMbI ABYX
YPaBHEHUH C IBYMS ITIEPEMEHHBIMHU.

[IpoBOAUTE IpOCTEHIINE HCCIEIOBAHKUS YPAaBHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C MPUMEHEHUEM IpauuecKuX MpeAcTaBieHul (yCTaHaBIMBAaTh, UMEET JIU
YPaBHEHUE WJIM CUCTEMa YPAaBHEHHUW PELICHUS, €CIIM UMEET, TO CKOJIBKO, W Mp.) C
OTIOPOM HA aNTOPUTM YUEOHBIX ICHUCTBUI.

[lepexomuTh OT cioBecHON (OPMYIMPOBKH 3amadu K e€ anreOpandeckoi
MOJEIN C TIIOMOIIBIO COCTABJICHUS YPABHEHUS WIM CHUCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3yNbTAaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsI CPABHEHMS], OLICHKH; PEIIATh
JMHENHbIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpauyecKyro
WJUTFOCTPALMI0 MHOKECTBA PELIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIMHA

OnepupoBath Ha 0a30BOM YypOBHE (YHKIMOHAIbHBIE TOHATUS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUs); OMpPENEeNsATh 3HaueHUE (PYHKIMU IO



3HAYEHHUIO apTYMEHTA; ONPEAEIATh CBOMCTBA (DYHKIIUU MO €€ rpaduKy.
N 2 3
Crpouth rpaduKky dyeMeHTapHbIX QYHKIMA BHaa , Y = X, Y = X7, Y =+/x ,

k o o .
Y= —; ONHUCBHIBaTh CBOMCTBa uYHCIOBOM ¢yHKIMU 10 €€ Trpaduky (mpu
X

HEO0OXOIMMOCTH C HAMPABJISAIONMICH MTOMOIIBIO).

9 KUIIACC

Yucsia ¥ BbIYMCICHUS

CpaBHHBAaTh U YIOPSIOYMBATH PALIMOHAIBHBIE U UPPAMOHAIBHBIE YHCIIA.

BoinonssaTs apudmeTrnueckue IeUCTBHS ¢ PAllMOHATBHBIMU YKCIaMU, coYeTast
YCTHBIE U IHMCBMEHHBIC IPUEMBI, BBIIOJHATH BBIYMCICHUS C UPPALMOHAIBHBIMU
YU CJIAMU.

HaxoauTe 3HaYeHUs CTENIEHEN C LEIbIMU [10KA3aTeIIIMU U KOPHEH; BBIYUCIIATD
3HAQYECHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHUCJA, BBINOJIHATh NPUKUIKY pE3yJbTara
BBIYMCIICHUN, OLIEHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHHS U HEPABEHCTBA

Pemrate nuHENHBIE U KBAapaTHbIE YPABHEHUS, YPABHEHUS, CBOSIINECS K HUM,
MpOCTENIINE JPOOHO-PAlMOHAIBHBIE YPABHEHMUS.

Pemate mpocTtedmme CHCTEMBI JABYX JIMHEHMHBIX YPABHEHHU C JIBYMS
IIEPEMEHHBIMU M CHUCTEMBl JBYX YPaBHEHHMH, B KOTOPBIX OJHO YpAaBHEHHE HE
SIBJISIETCS IMHEUHBIM (110 BU3yaJIbHOU orope).

Pemates mnpocTeiime TEKCTOBBIC 3a/layd  aJIreOpanyeckuM CIocodooM ¢
IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WJIM CHUCTEMBbl JBYX YpPaBHEHHU C JAByMs
IIEpEMEHHBIMM.

[IpoBOANUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUM M CUCTEM YpPABHECHUU, B
TOM YHCJI€ C MPUMEHEHUEM TpaduuecKuX MpeAcTaBICHUN (yCTaHABINBATh, UMEET JIU
YPaBHEHUE WIM CHCTEMA YPABHEHUI PELICHHUS], €CJIU UMEET, TO CKOJIBKO, U IIp.).

PemaTe nMHEHBIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pElIEHNE HEPAaBEHCTB HAa YHWCIOBOM MPSIMOM, 3alMCBIBATH PELIEHHWE C IOMOILIBIO
CHUMBOJIOB.

Pewmats cuctemsl JIMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAKOIINE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHMCIIOBOM
MIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DyHKIUU

Pacno3naBath (yHKUMHM H3y4eHHBIX BHUJOB. lloka3piBaTh CXEMaTUYECKU
pacrnoyoKeHUe Ha KOOPJAMHATHOW IUIOCKOCTH TpadukoB (yHKIwmi Buma: Yy = KX,

k .
y=kx+b,,y=ax+bx+c,y=x,y = x, Y = ~ B 3aBHCHMOCTH OT 3HA4CHHI
X

K03 (UIIMEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Ctpouth M H300paXaTb CXEMAaTHYECKH TpaduKd KBAaAPAaTUYHBIX (DYyHKIHH,
OIMCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIIHIA MO UX IpaduKam.

Pacrnio3HaBaTh KBagpaTU4HyI0 (QYHKIHIO MO (opMyiie, TPUBOIUTH MPUMEPHI
KBaJ[PaTUYHBIX (QYHKLIUN U3 pealbHOU ®KU3HH, (PU3UKU, TEOMETPHH.



YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPEeCCHH

Pacnio3zHaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO IPOIPECCUU TIPU Pa3HBIX
croco0ax 3aaHusl.

BBINONHATE  BBIYMCICHUS €  HCIOJIB30BAaHHEM (QopMyldl N-TO  4iIeHa
apu(pMeTHYECKOM M TeOMETPUYECKOM INPOrpeccuid, CyMMBbl NEPBBIX N 4iI€HOB (C
OIIOPOM Ha CIIPaBOYHYIO HH(POPMALHIO).

Pemarp 3amauM, CBSI3aHHBIE C YUCIOBBIMHU I1OCIIEOBATEIBHOCTSMH, B TOM
qHCce 3aJaud U3 PeajbHON KU3HU (C MCMOJIb30BAHHMEM KalIbKYJISATOpa, MU(GPOBBIX
TEXHOJIOTHHA).

OEJEPAJIBHAS PABOYAS TPOT'PAMMA YYEBHOI'O KYPCA
«'’EOMETPUS». 7-9 KJIIACCHI
Hean u3yuyeHus y4e0HOro Kypca

OOmme nenu wuzydeHus: ydyeOHOro kypca «l'eomeTpusi» mpencTaBieHbl B
ITOOIT OOO. OHM 3aKIOYAIOTCS, MPEKIE BCETO B TOM, YTO HA YPOKaxX I€OMETPUHU
oOyyaroluics y4YyuTCs TNPOBOJAUTH JOKa3aTENIbHbIE PACCYXKACHHs, CTPOUTH
JIOTUYECKHE YMO3AKIIOYEHUS, JOKa3blBAThb HMCTUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPOPHUMEPBI K JOKHBIM, MPOBOJAUTH PACCYKICHHUSI «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MPHU3HAKOB, (POpMyJIMpOBaTh OOpaTHBIE YTBEpKIeHUA. B o0yueHuun
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE BOCHUTATEIbHOE 3HAUYEHHE H3yUYEHHUS
reOMETPUH, IPUCYIIEE UMEHHO OT€YECTBEHHON MaTEMaTHUYECKO IIKOJIE.

Btopoii 1nenpt0 u3ydeHUsT TE€OMETPUU SBJISIETCA HCMOJB30BAHUE €€ Kak
MHCTPYMEHTA MpPHU PELICHWU KAaK MaTeMaTHYEeCKUX, TaK M MPaKTUYECKHUX 3aj]ad,
BCTPEYAIOUIMXCSI B pEaJpbHOM  KM3HH. OTOMY  COOTBETCTBYET  BTOpas,
BBIYMCIINTENbHAS JIMHUS B HM3YYEHHHM T€OMETpPUM B IIKoJe. J[Isi 3TOro yduresnro
peKoMeHayeTcsl  moAdupaTh  3aJayd  NPAKTUYECKOTO  Xapakrepa Ui
paccMaTpuBaeMbIX TE€M, YUYUTh OOYYalOIIUXCS CTPOUTh MaTeMaTHYECKHE MOJIEIH
peasIbHbIX JKM3HEHHBIX CHUTYyallMi, NPOBOAUTH BBIUMCIEHHUS U  OLICHUBATH
aJICKBAaTHOCTh IOJIy4EHHOro pe3ynbrara. KpailHe Ba)XKHO NOMYEPKUBATH CBS3U
r€OMETPUU C JIPYTMMU MpeAMEeTaMH, MOTHMBHUPOBATh MCIOJb30BATh OMpPENESICHUs
r€OMETPUYECKUX (UTYpP U TOHSATUH, JTEMOHCTPUPOBATH MPUMEHEHHUE MOJTYYEHHBIX
yMEHUM B PU3MKE U TEXHUKE. DTU CBSI3U HanboJiee IpKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue CcooTHOIIEHUs», «Meton koopauHat» u  «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY TIUIaHy B 7-9 Kilaccax wu3ydaeTcsi y4eOHBId Kypce
«l'eoMeTpus», KOTOPBI BKJIIOYAET CIECAYIOIINE OCHOBHBIE PA3IENbI COICPHKAHUA:
«"'eomerpruueckue ¢Gurypsl M HUX CBOWCTBa», «M3MepeHHe TreoMeTpuyecKux
BEIIMUMHY», a Takke «JlekapToBbl -KOOPAMHATBI HA IUIOCKOCTW», «BekTophl»,
«/IBmxenus minockoctu» u «IIpeodbpazoBanus mogoOus».

VY4eOHbIil TUIaH MpeaycMaTpUBaeT U3yuyeHUE reOMeTpHH Ha 0a30BOM YPOBHE,
UCXOAs U3 He MeHee 68 yueOHBIX YacoB B y4yeOHOM Trojay, BCEro 3a TpU rojaa



oOydenus — He MeHee 204 JacoB.

COAEPXAHUE YUYEBHOI'O KYPCA «'EOMETPUS» (110 TOJAM
OBYYEHNA)

7 KIIACC

HavanpHble nmoHATHA reomerpun. Todka, npsmasi, OTPE30K, JIyd. Yoy Buabl
yriioB. BeprukaneHble UM CMexHbIE yrael. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [IapaiiensHOCTh U IEPIEHIUKYISIPHOCTD IIPSIMBIX.

*CumMerpuunble  (Gurypl. OCHOBHBIC CBOMCTBA OCEBOH CHMMETpUH™',
IIpuMepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

*(OCHOBHbBIE ITOCTPOCHUSI C TOMOUIBIO IUPKYJIIS U TUHEHKU ™,

TpeyronbHuk.  BwicoTa,  Meaumana,  OuWcCcekTpuca, HUX  CBOMCTBA.
PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUI TpeyroyibHUKU. HepaBeHCTBO TpeyronbHUKa.

CBoiicTBa U NMPU3HAKU PAaBHOOEIPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBbHUKOB.

CBoMCTBa M NIPU3HAKK NapaJUIEIbHBIX NpsAMbIX. CyMMa yIiIOB TPEYroOJIbHUKA.
Breninue yriel TpeyroibHuKA.

[IpssMOyTrONIBHBIA ~ TpeyrosbHUK. (CBOMCTBO MEAMAHbl MPSAMOYTOJBHOTO
TPEyTOJbHHKA, IPOBEAEHHON K TMNOTEHY3€. [Ipu3Haku paBeHCTBA MPAMOYIOJIBHBIX
TPEYTOJABHUKOB. [IpAMOYTOJIBLHBINM TPEYTONBHKK C yrioM B 30°.

HepaBencTBa B reoMeTpuu: *HEpaBEHCTBO TPEYTrOJbHHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJIbLIEM YIiie W OOJbIIEH CTOpPOHE TPEYroJIbHUKA.
IleprieHIUKYIISp ¥ HAKJIOHHAS.

*T'eomeTprueckoe MeCTO To4dek.* buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M Kpyr, XOpJa U JIHAMETpP, HUX CBOIcTBAa. B3aummHoe
pacmoJIO)KEHUE OKPYXKHOCTH M Tpsimoil. KacarenbHas M cekymas K OKPYKHOCTH.
OKpyXHOCTb, BNHCaHHas B Yyroj. BnucaHHas u omnMcaHHas OKPYKHOCTH
TPEYTOJIbHHKA.

8 KUIIACC

YerpipéxyronpHuku. llapammenorpamm, ero npusHaku U cBoucTBa. HacTHbIe
cllyyau MapajieorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaapaT), MX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpameuus, €€ CBOWCTBA U IPHU3HAKH.
[IpssmoyroJsibHas Tpaneuus.

*Metoa yaBoeHUs MeuaHbl. [[eHTpanbHas cuMMeTpus.

Teopema dasnieca u TeopeMa 0 MPONMOPIUUOHAIBHBIX OTpe3kax. CpeaHne TUHUU
TpeyroJbHUKA U Tpaneunu. LleHTp macc TpeyroyibHuKA.

[Togobue TpeyrompHukoB, KodpduiueHnt mnomodusa. IlpusHaku momoOuUs
TpeyroiabHuKoB*. [IpuMenenre noqoOus mpu pelieHrny NPakKTHUECKUX 3a1a4.

CpoiicTBa miomazeil reoMmerpuueckux ¢uryp. Dopmymnbl Ajd  IUIOMIAIU

3
3).'(601: u gajiec * * 0003HAYECHBI TEMbI, U3YUCHHC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIILHOM ILJIaHEC. He,uaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



TPEYroJIbHUKA, TapajienorpamMma, pomoOa u Tpamenun. OTHOIIEHUE TUTOMIAACH
oJ00HBIX GUTYP.

Brluncnenne miomanei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopemsl Iludaropa mnpu pemeHun
NPAaKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yrja MpSIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpUroHOMETpHUUYeCKre (PYHKITMHU YTIIOB
B 30°, 45° u 60°.

BrnincanHble ¥ LIEHTpaIbHBIC YTIIbI, YTOJ MEXAY KaCcaTeIbHOM U XOPAOU. Y TJIbl
MEXAY XOpAaMH M CEKyIIMMHU. BHOucaHHbIE M ONMCAaHHBIE YETBIPEXYTOJBHUKHU.
B3anmHoe pacnonoxxeHue AByX OkpyxHocTed. Kacanue oxpyxkHocteil. OOmume
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, Tanrenc ymioB or 0° mgo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIbI TPUBEACHUS.

Pemenue TpeyroasHUKOB. TeopemMa KOCHHYCOB M TeOpeMa CUHYCOB. Penienue
IIPAKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

*TIpeobpazoBanue noaoous. [logodue coOOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 Ipon3BEAECHUU OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEAECHUM OTPE3KOB
CEeKYILUX, TeOpeMa O KBaJipaTe KacaTeJIbHOW™.

Bekrop, gnumHa  (MOIynb) — BEKTOpa,  COHAIpPABICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIpPABJICHHBIE BEKTOPBI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluMyd HaJ BeKTopamu. Pa3ioxkeHue BekTopa 1O JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopnauHatel BekTopa. CKalsipHOE NPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPAMON™ U OKPYKHOCTHU
B KOOpJMHATaX, MEPECEUEHUE OKPYKHOCTEH M MpsAMbIX. METoJ KOOpAMHAT U €ro
MIpUMEHEHUE.

IIpaBunbHbIE MHOTOYIOJIBHUKU. JlTMHA OKpYKHOCTU. ['pagycHas U paguaHHas
Mepa yrjla, BBIYMCIEHHE JUIMH JOyr OKpyxkHocTed. Ilnmomans kpyra, cekropa,
CErMeHTa.

*JIBUKEHUS] TJIOCKOCTH M BHYTPEHHHE CUMMETpUHM (uryp (seMeHTapHble
npeacrasiienus). [lapamnensubiii nepenoc. [ToBopot™.

IVNTAHUPYEMBIE ITIPEIMETHBIE PE3YJIbTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «'EOMETPUS» (TTO
I'OIAM OBYYEHUA)

OcBoenne ydeOHOro kypca «l'eoMeTpusi» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl JOJDKHO OOecrneuynBaTh JOCTHIKEHHE CIEAYIOUUX TPEAMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:



7 KIIACC

Pacno3naBaTh u3y4eHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEAEIATh UX B3aUMHOE
pacroJioKeHne, M300pakaTb TEOMETPUYECKHE (PUTYPBHI; BBIMOIHATH YEPTEKHU I10
YCIOBHIO 3ajiaud. M3MepATh JUHEWHBIE W YIJIOBbIC BEIWYMHBIL. Pemars 3agaum Ha
BBIYMCIICHNE JIJIMH OTPE3KOB U BEJINYUH YTJIOB.

Jlenate rpyOyr0 OLIGHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH IMPEIMETOB B
peanbHOM JKHU3HHU, PAa3MEPOB NPUPOAHBIX OOBEKTOB. Pazmuuarh pasMepbl 3TUX
O0OBEKTOB 110 OPSAJKY BETUUUHBI.

CrpouTh YepTeXHM K TIE€OMETPUYECKUM 3ajJadaM (C HCIOJIb30BAHUEM
CMBICJIOBOH OIMOPBI: HABOISIIUE BOMPOCHI U/UIIK aIrOpUTMa YIEOHBIX TEUCTBUIN).

Ilonp30BaTbCAd NPU3HAKAMHM DPABEHCTBA TPEYIOJBHUKOB, MCIOJIB30BATh
IPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 3a/au.

IIpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA MPSIMOYI'OJIbHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJUaHBI, IPOBEAEHHOMN K THIIOTEHY3€ IPSIMOYTOJIbHOIO TPEYrOJIbHUKA, B
pPELICHUM TE€OMETPUYECKUX 3a7ad (C HCIIOJIb30BAHUEM 3PUTEIBHOM HarisJHOCTH
1/ BepOaIbHOM OIOPHI).

Onpenensate napauiedbHOCTh NPSAMBIX C MOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT
¢ HUMH cexkymas. Onpenenars NapajuleJbHOCTh MPSAMBIX C IMOMOLIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSAMOM O TOYEK APYTOU MPSAMOM.

Pemate 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIYMCICHUS U HAXOJAUTH YHCIOBbIE U OYKBEHHbIE 3HAUEHHSI YTJIOB
B T€OMETPUYECKUX 3aJadyax C MHCIOJB30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB yIJOB, OOpa30BaHHBIX TIpU TMEPECEUEHUH JBYX
[IapajuIeNIbHBIX NPSAMBIX CEKylleW. Pemars ImpakTU4ecKHe 3a1aud Ha HaXOXKJICHHE
YIJIOB.

MMeTs npeacTaBieHre 0 NOHATHE T€OMETPUYECKOTO MECTa TOYEK.

@opMyIMpOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpAbl M JIHAMETpa
OKPYXHOCTH, I0JIb30BATbCA MX CBOMCTBAMHU. YMETh INPUMEHSTh 3TU CBOMCTBA IIPU
peleHny 3aaad.

OpueHTHpPOBATHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHUKA OKPYKHOCTb,
LIEHTP ONMHUCAHHOW OKpYy>KHOCTU. OnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJIHOM TOUYKE, U O TOM, UTO
CEpEANHHBIE MEPIECHINKYJIAPBI K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B OAHOU
TOYKE.

OpueHTupOBaTbCA B TMOHATUAX © ONEpPUpPOBaTH Ha 0a30BOM YpOBHE:
KacaTelabHass K OKPY)KHOCTH, TeOpeMa O IEPIEHAUKYISIPHOCTH KacaTelbHOM M
panuyca, IpOBEAEHHOTO K TOUKE KACAHUS.

HNmMets mpencraBiaeHue O IMPOCTEHIIMX T€OMETPUYECKUX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE NOCTPOCHHS C IOMOIIBIO LIUPKYJIS U
JIMHENKU.



8 KUIIACC

PacniosHaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJIBHUKOB, WX  JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBaMU IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

OpHEHTHPOBATbCS B MOHSATHH — TOYKHM IEPECEYEHUS MEIHUAH TPEYroJbHUKa
(1IeHTpa Macc) B pelieHuu 3aad.

BnaneTs nmoHsATHEM CpEAHEN JTMHUM TPEYrOJbHUKA U TPAaleH, IPUMEHSITh UX
CBONCTBA IIPU PELICHUH NPOCTEUIINX €OMETPUUYECKUX 3a1ad. ViMeTs npeacraBieHue
o teopeme daneca U TeopeMe O IMPONOPLUMOHAIBHBIX OTPE3Kax, MPUMEHATh UX IS
pELIeHHs] MPAKTUYECKUX 3a/]1a4 (C OIMOPOW Ha 3pUTENIbHYIO HAIISITHOCTB).

[IpuMeHsATh TNpU3HAKKW MOAOOUS TPEYrOJIbHUKOB B PEIICHUH HECIO0XKHBIX
r€OMETPUYECKUX 3a/1a4.

[Tonp3oBatbess Teopemoit Iludaropa st pemieHHss TeOMETPUYECKUX U
MPAKTUYECKUX 3a/1a4.

Brmagete DOHATHMSAMM CHUHyCca, KOCHMHYCa W TaHI€HCa OCTPOro yrjia
IIPSAIMOYTOJIBHOTO TpEeyroiabHUKaA. 1lob30BaThCsl 3TUMU MOHATHAMM JUIS PELICHUS
MPAKTUUECKUX 3a7a4 (Ipy HEOOXOAMMOCTH C OIIOPOM HA aIrOPUTM IPABUIIA).

Beruucnars  (pa3nuuHbIMH - cioco0amu) (C OMOPOM Ha  CIPABOYHYIO
nH(pOpMaIMIO) IUIOIIAJb TPEYTroJAbHUKA M IUIOMAAM MHOTOYTOJbHBIX (UTyp
(m0MB3yACh, T/I€ HEOOXOAUMO, KAIBKYJIATOPOM). [IpuMEHATh MoJlydeHHbIE YMEHUS B
MIPAKTUYECKUX 3a/1a4aX.

Brnanerp NOHATHAMM BIOMCAaHHOIO M ULEHTPAJIBHOIO YIVIA, HCIIOJIb30BAaTh
TEOpEMBbl O BIMCAHHBIX YIJIAX, YIJIaX MEXIy XOpJaMu (CEeKyIIMMH) U YIie MEXIY
KacaTeJIbHOM Y XOPJOW NPU PELIEHUH NPOCTEUIINX TE€OMETPUIECKUX 3a]1a4.

Branerb MOHATHEM OINMCAHHOTO YETBHIPEXYTOJIbHUKA, NPUMEHATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PELIEHUHU IPOCTENIINX 3aa4.

[IpuMEHATh MOJYYEHHbIE 3HAHUS HA TMPAKTUKE — CTPOUTHh MATEMaTUYECKHUE
MOJEIIN I 33]1a4 peabHON KU3HU U NPOBOJANTH COOTBETCTBYIOIINE BBIYMCIICHUS C
NpPUMEHEHHEM TMOoJ00Us U  TPUTOHOMETpUM  (IMOJIB3YACh, TIl€ HEO0OXOIUMO,
KJTBKYJISTOPOM).

9 KUIIACC

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX VYIJOB, HAXOAUTh C HX
MOMOUIBIO PA3IUYHBIE 3JIEMEHTbl MPSMOYTOJBHOTO TPEYTroOJIbHUKA («pEeLIeHHE
MPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaXxoauTh (C MOMOIIBIO KAIBKYJISTOPA) ATUHBI U
YTIIBI 711 HeTaOMMYHBIX 3HAUCHUH.

[Tome30BaThest opMyaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JJII HAXOXIEHUS COOTHOIICHUH MEXAy TPUTOHOMETPHUECCKUMU
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO UH(OPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB IS HAXOXKISHUS Pa3IHMYHbIX
AIIEMEHTOB TPEYrOJbHHUKA («PEIIEHHE TPEyroJbHUKOB»), MPUMEHSATh HUX IMpH
PEIIeHNHU TPOCTEUIINX TEOMETPUUECKUX 3aau.

Bnaners nonatusMu npeoOpa3zoBaHus MOA0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOubix ¢uryp. Ilomp3oBatbes cBoICTBaMHM MOAOOHS MPOU3BOJBHBIX (QUTYD,



YMETh BBIYHUCIATH JUIMHBI M HAaXOAUTh YIIbl y MOAOOHBIX (Guryp (1o airoputmy
yueOHbIX aeWicTBuid). IIpuMeHsATH cBOMCTBAa MOAOOMS B MPAKTUYECKUX 3aJayax.
YMeTh NpUBOANUTH IPUMEPHI ITOJTOOHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[Tonp30BaThes TeOpeMamu (IO BU3YaJbHOW ONOPE) O MPOU3BEIECHUU OTPE3KOB
XOpJI, O MPOU3BEACHNUN OTPE3KOB CEKYIIHX, O KBaIpaTe KacaTeJIbHOM.

[Tonp30BaTbCs BEKTOpaMH, MOHMMATh UX TEOMETPUYECKUN M (U3NYECKUN
CMBICI, NPUMEHATh HMX B PEIICHUM TEOMETPUYECKUX U (PU3NYECKUX 3aj]ad.
[IpuMeHATh CKaJIIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXO0XKJACHHUS JJIMH U YIJIOB.

[Tosp30BaTHCA METOJOM KOOPJAMHAT HA INIOCKOCTH, IPUMEHSTh €0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnanete MOHATUSAMH NPaBUJIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI JTYTU OKPYKHOCTH M PAJMAHHOM MEpBI YIJa, YMETh BBIYMCIATH IUIOLIA/b
Kpyra M €ero 4yacrteil (c omopoid Ha chnpaBoyHyr uH(popmanuio). I[lpumensts
IIOJIyY€HHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Haxoguth ocu (MM LEHTpbI) CUMMETpUU (GUTYpP, HPUMEHATH JIBUKEHUS
IJIOCKOCTH B IPOCTEMIINX CIIydasix.

[IpuMeHsATh NOJIyYeHHBIE 3HAHMS Ha MPAKTHUKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JJI 33]1a4 pealbHOU KU3HU U IPOBOJAUTH COOTBETCTBYIOIIUE BBIYUCIICHUS C
OpPUMEHEHHEM MOoJ00Us M TPUTOHOMETPUUYECKUX (PYHKUMHA (HOJB3YsCh, TIJE
HEO0XO0UMO, KaJIbKYJIATOPOM).

OEJAEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KIIACCbI

Hesu n3yyeHust yueOHOro Kypca

B coBpemeHHOM LM(POBOM MHpE BEPOSATHOCTb U CTATUCTHKA IMPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUUMOCTD, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIIOKEHUN, TaK U
uX ponu B oOpa3oBaHuU. Kakaplii yenoBEK MOCTOSIHHO MPUHUMAET PEIICHHUS Ha
OCHOBE MMEIOIIUXCS Y HEr0 JaHHbIX. A JJi1 OOOCHOBAaHHOTO NPUHSATHUS PELICHUS B
YCIIOBHSIX HEIOCTaTKa UM U30bITKA MHPOPMALIMA HEOOXOJUMO B TOM YHUCIIE XOPOLIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTHUYECKOE MbllieHue. IMEHHO mosToMy
OCTpO BCTajla HEOOXOAMMOCTH C(OPMHUPOBATH y OOYYaIOIUXCS, B TOM YHCIIE
obyuatomuxcst ¢ 3I[1P, ¢yHKIMOHANIBHYIO TIPaMOTHOCTh, BKJIIOUAIONIIYI0 B ceOsl B
Ka4yeCTBE HEOTHEMIIEMOM COCTAaBIAIOLIECH YMEHHE BOCIPUHUMATL U KPUTUUYECKU
aHaIM3MpOBaTh MH(GOPMAIUIO, MPEACTABICHHYIO B Pa3Iu4HbIX (hopmax, MOHUMATh
BEPOSITHOCTHBIA ~ XapakTep MHOTMX pEAbHBIX IPOLECCOB M 3aBUCUMOCTEM,
IIPOU3BOANTH MPOCTEHMIINE BEPOSTHOCTHBIE PACUETHl. 3HAKOMCTBO C OCHOBHBIMH
MpUHITUTIAMU cOOpa, aHallM3a W MPEICTABIICHUS JAaHHBIX U3 PA3INYHBIX cep KU3HU
o0II1ecTBa ¥ TOCYapCTBA MPUOOIIAET 00YIAIOIINXCS K OOIIIECTBEHHBIM HHTEPECAM.

B crpykType mporpammbl yueOHOTO Kypca «BeposTHOCT M CTaTHCTHKa»
OCHOBHOW IIKOJIbI BBIJICJIEHBI CJHEAYIOLINE COAEPKATEIbHO-METOIUYECKUE JIMHHM:
«IIpeacraBneHue JaHHBIX M ONUCATENIbHAs  CTaTUCTUKa»;, «BeposTHOCTHY;
«2neMeHThl KOMOUHATOPUKNY; «BBenenue B Teopuio rpadoy.

Copnepxanue nuaun «lIpencraBieHne JaHHBIX M ONMUCATEIbHAS CTATHCTHKA»



CIIy>KUT OCHOBOM /17151 (JOPMUPOBAHNUS HABBIKOB pabOThI ¢ MH(GOpPMAIIUEii: OT YTEHUS U
UHTEpIpeTauun WHPOpMalUy, IMPEACTaBIEHHOW B TabiMLax, Ha JuarpaMmax |
rpadukax 1m0 cOopa, MPEACTAaBICHUS W aHajlIW3a JaHHBIX C HCIIOJIb30BAaHHEM
CTaTUCTUYECKUX XapaKTEPUCTHK CpPEAHMX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs ¢ 3[IP ydarcd cuuThIBaTh U MHTEPIPETUPOBATH JaHHBIE, BBIABUIATH,
apryMEHTUPOBAaTb M KPUTHKOBAaTb IPOCTEUIINE TMIIOTE3bl, Pa3MBIIUIATh HAJ
(dakTopaMy, BBI3BIBAIOIIMMU HM3MEHYMBOCTh, W OLIEHWBATh MX BJIMSHUE Ha
paccMaTpUBaeMbI€ BEIMYHUHBI U ITPOLIECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIy4YalHOM W3MEHYUBOCTH, HCCICIOBAHHE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAHOBUTCS MOTHMBHUPYIOIIEH OCHOBOM ISl U3YUYEHUS
Teopun BepoaTHocTel. bonpmioe 3nauenue st oOydaromumxces ¢ 3IIP 3neck nmeror
MIPAKTUYECKHAE 3aJaHUs, B YACTHOCTU ONBITHI C KIIACCHYECKHMM BEPOSITHOCTHBIMHU
MOJEISIMH.

[TonsiTue BEpPOSITHOCTH BBOAMTCA Kak Mepa MpaBIONOAO0OUS CIy4aiiHOTrO
coObiTus. [Ipn m3zyuenun kypca obyuatouiuecst ¢ 3IIP 3nakomsTCs ¢ mpocTermmumMu
METOJAaMHU  BBIYUCJICHUSA  BEpPOATHOCTEM B  CIYYaWHBIX OKCIEPUMEHTAaX C
PABHOBO3MOXHBIMHM  JIEMEHTAPHBIMU HCXOJaMH, BEPOATHOCTHBIMM 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh M peliaTh Oojee CIoXHble 3anaud. B Kypc Bxomsr
HayaJbHBIC MPEJICTABICHUS O CIy4allHbIX BEJIMYMHAX M UX  YHUCIOBBIX
XapaKTEPUCTHKAX.

Takke B paMKax 3TOro Kypca OCYHIECTBJISETCS 3HAKOMCTBO OOYYarOIIMXCS C
3[IP ¢ MHOXecTBAMM M OCHOBHBIMHM  OIEpalMsIMA  HAJl MHOXECTBaMH,
paccMaTpUBAKOTCS INPUMEPBl NMPUMEHEHUS Uil pElIeHus 3aJad, a TaKKe
WCIIOJIb30BAHUS B IPYTMX MATEMAaTHUECKUX Kypcax U y4eOHbIX MpeIMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 xmaccax usywaercs Kypc «BeposSITHOCTH M CTaTUCTHKa», B KOTOPBII
BXOAAT pazgensl: «lIpeacraBieHne MAaHHBIX W ONUCATENbHAs CTATUCTUKAY;
«BepogaTtHocThY; «neMeHThl KOMOMHATOPUKNY; «BBeaenue B Teoputo rpadoBy.

Ha u3ydenue naHHoOro xKypca OTBOAMT | y4eOHBIM 4Yac B HENETIO B TEUCHHE
Ka)koro roja o0ydenus, Bcero 102 yueOHbIX Yaca.

COJJEP)KAHUE YUEBHOI'O KYPCA «BEPOSITHOCTH U CTATUCTUKA (I10
I'OIAM OBYYEHUA)

7 KIIACC

[IpencraBienrie AaHHBIX B BUJE TaOJUIl, AUarpamm, rpaukoB. 3amoJIHCHUE
Ta0JIHIl, YTEHNE U TTOCTPOCHUE JUuarpaMm (CTOIOUKOBBIX (CTOOYATHIX) U KPYTOBBIX).
Urenne rpadMKoB peanbHBIX TpoiieccoB. M3BneueHne napopmManum U3 quarpamMmm u
Ta0JuII, UCTIOJIH30BaHUE U UHTEPIIPETALINS TAHHBIX.

OmnucarenpHasi CTaTUCTHKA: cpeaHee apudMeTwdeckoe, MeIWaHa, pa3Max,
HauOoJbIlllee W HAWMMEHBINIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepsr
CIIy4YallHOW U3MEHYHUBOCTH.

*Cry4ailHbIN 3KCIEpUMEHT (OMBIT) W ClaydailHoe coObITHE. BeposTHOCTH u



gacToTa. PoJIb MaoBEpOSTHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE U
B 00mecTBe. MOHETa U MrpasibHast KOCTh B TEOPUH BEPOSTHOCTEH*".

*I'pad, BepmmHa, pedbpo. Crenenp BepmmHbl. Yucino pédep u cymmapHas
crenieHp BepiuH. [IpencraBnenue o cBs3HocTd Tpada. Llemm u mukmbel. Iyt B
rpadax. O6xox rpada (sinepos nyTh). [IpencraBnenue 00 oprueHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momorisio rpagos™.

8 KVIACC

[IpencraBieHue qaHHBIX B BUJIE€ TAOJIUL, TUarpaMm, rpauKoB.

MHOXKeCTBO, 3JEMEHT MHOXKECTBa, IOAMHOXecTBO. Omepanuu  Haj
MHOKECTBaMU: 00bEIUHEHHE, TlepecedeHue, nonoiaHeHue. CBoicTBa onepanuii Hax
MHO>KECTBaMU: IIEPEMECTUTENBHOE, COYETATEIIBHOE, pacIpeneuTeIbHOE,
BKiItoueHus. lcnosb3oBaHue TpaduUuecKkoro MpeACTaBICHUS MHOXECTB IS
OMKCAaHUS PEATbHBIX MTPOLIECCOB U ABJICHUM, TPU PELICHUU 33]1a4.

*3mepenue paccemBaHMs AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA0OPOB. JlnarpaMMa pacceuBaHus ™.

OnemeHTapHble  COOBITUS  ciiydailHoro omnbiTa. CioyyailiHble  COOBITHS.
BepositHocTH cOOBITHI. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crnyyaitnbiii BBIOOp. CBsI3b MEKIAY MAJOBEPOSTHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B MIPUPO/IE, OOIIIECTBE U HAYKE.

*JlepeBo. CBoOICTBa NEpEBbEB: EIMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSAYEH BEpILIMHBI, CBSI3b MEXAY YMCIOM BepUIMH U yucioMm pédep. IlpaBuio
yYMHOkeHUs. Pelienue 3aa4 ¢ moMoIpto rpados.

[IpotuBomnomnoxueie coObiTust. [uarpamma Oiinepa. OObeauHEHHE |
nepeceueHre  coObiTuid.  HecoBmecTHble  coObiTHs.  DopMmyna  CIOKEHHUS
BEPOSATHOCTEW. YCJIOBHas BEPOSITHOCTh. IIpaBuno ymHOxkeHus. HesaBucumblie
coObiTus. IlpeacraBnenune sKcriepuMeHTa B BHUAE JepeBa. PemieHue 3amad Ha
HaxXOX/JIEHUE BEPOSITHOCTEH C TIOMOIIBI0 J€peBa CIIy4ailHOro SKCIEpPUMEHTA,
auarpamm Jitnepa*.

9 KUIIACC

[IpeacraBnenre HaHHBIX B BHJAE  TaOdMI, JAMarpamm, TIpadukos,
MHTEpHpeTanus AaHHbIX. YTEeHue M MOCTpoeHue TadiMll, Juarpamm, rpadukoB IO
peanbHbIM JAHHBIM.

[lepectanoBku u daktopuas. CodyeTaHusi U YUCIO codeTaHUU. *TpeyroabHUK
[Tackans™. Pemenue 3a1a4 ¢ UCMOIb30BaHNEM KOMOWHATOPHKH.

*T'eomeTpruueckasi BepOsTHOCTh. CiydallHbIH BBIOOp TOYKM W3 (PUTYPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPY>KHOCTH™.

Hcnerranue. Ycenex n Heynaua. Cepust McnblTaHui 10 niepBoro ycrnexa. Cepus
ucneiTanuii bepaymnu. BepostHoctu coObiTHii B cepun uctnbiTanuii bepuysm.

CrnyvaiiHas BeJIMYMHA W PACHPEICICHHE BEPOATHOCTEH. MaremaTudeckoe

4
3HGCL u pajiaee * O603Ha‘I€HLI TEMbI, U3YUCHHC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIILHOM ILJIaHEC. He,uaror
CaMOCTOATCJIbHO OIPCALCIIACT O6T)€M n3y4acMoro mMmarepuala.



OXHNAaHUC u AUCIICPCH. HpI/IMepBI MaTeMaTu4ICcCKOIro OXHnAaHUuA Kak
TCOPCTUYICCKOIO CpPCAHCIO 3HAYCHHUA BCIIMYNHBI. MaremaTtudeckoe OXHUIaHHUC U
AUCIICPCHUA cnyqaﬁﬂoﬁ BCIIMYMNHBI KYHCJIO YCIICXOB B CCPHUH HCIIbBITAHUMN BepHy.TIJII/I».

[Tonsarue o 3aKOHE OOJBIIMX YHCEIN. I/ISMepeHHC BCpOHTHOCTeﬁ C IIOMOIIBIO
yacToT. PoJIb 1 3HAaUeHUE 3aK0HAa OOJIBIITNX YHCET B Impupoac u O6HIGCTBG.

INTAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHMA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTH U
CTATUCTUKA» (ITO TOAAM OBYYEHUA)

[IpenmMeTHbIE pe3ynbTaThl OCBOCHHUS Kypca «BeposSTHOCTh U CTATUCTUKA» B 7—
9 Kiaccax XapaKkTepU3yHOTCS CIEAYIOIUMU YMECHUSMH.

7 KJIACC

Yutate wuHOpManuio, NpeACTaBICHHYIO B TaOlulax, Ha AuarpaMmmax;
MPEJCTaBIATh JaHHbIE B BHJE TaOJMIl, CTPOUTH JUarpaMMbl (CTOJOUKOBBIE
(cTosi0uaThie) U KPYTrOBBI€) IO MAaCCUBAM 3HAYEHUH (C UCTIOIB30BAHUEM 3PUTEIIHLHOM
HarJISHOCTH W/WK BepOaabHON OTIOPHI).

OnucelBaTh W HUHTEPIPETHPOBATH  PEANbHBIE  YHUCIOBBIE  JAaHHBIE,
MIpE/ICTaBJIICHHBIC B TA0JIMIIAX, HA IUAarpaMMax, rpadukax.

OpueHTHpPOBATbCS B MOHATUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpennee apupMeTuyecKoe, MearnaHa, HauOoJbIllee 1 HaMMEHbIIIee 3HAUYEHHU s, pa3Max.

NmeTp mipencraBieHWE O CIIy4YaHOM MW3MEHUYMBOCTH Ha IIPUMEpax LIEH,
(U3MYECKUX BEJIMYMUH, AHTPONMOMETPUYECKUX JaHHBIX; HUMETh MPEACTaBICHUE O
CTaTUCTUYECKON YCTOMYHNBOCTH.

8 KUIIACC

W3BnekaTte U mpeoOpa3oBbIBaTh HH(MOpPMAIUIO, TMPEACTABICHHYI0 B BHUJE
TaOJull, auarpaMm, rpauKoB; MPEICTABISIThL JaHHBICE B BUJIE TAOJIMI], JUArpam,
rpauKoB.

OnuceIBaTh MOCIE COBMECTHOTO aHAJIN3A TAHHBIE C MIOMOIIBIO CTATUCTUYECKUX
MoKa3aresield: CpeIHMX 3HAUYCHWM W Mep pacceuBaHus (pa3max, AWCIEPCUS W
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTk 4acTOThI YHUCTOBBIX 3HAYCHUIN U YaCTOThI COOBITUM, B TOM YHCJIE TIO
pesynbTaTaM HW3MEpeHWd W HaOMIoJeHW (C HUCIOJIb30BAaHUEM 3pPUTEIHHOU
HaIrJISTHOCTH W/UIM BepOaabHOM OTIOPHI).

Haxonuth BEpOSITHOCTH CIIy9alHBIX COOBITUN B OMBITaX, 3Has BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM 4YHCJIE B OINBITaX C PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUAMHE (C HCTOJIB30BAHUEM 3PUTEIHHONW HATSTHOCTH W/WIIN
BepOaNbHOM OMOPHI).

Nmetr mnpencraBieHue o TrpadUUecKUX MOJENAX: JEPEeBO CIy4YalHOTO
AKCIIEPUMEHTA, TUarpaMMbl Diljiepa, YMCIoBas mpsMasi.

OnepupoBaTh MOHATHUSMH Ha 0Aa30BOM YPOBHE: MHOKECTBO, MOIMHOXECTBO;
BBITIOJTHATB OIEPalMK HaJl MHOXKECTBAMU: 00bEIMHEHUE, TTIEpEeCceUeHHE, JOMOTHEHUE,



MEePEUYUCTSATh  DJIEMEHThl MHOXECTB;, IPUMEHSTh CBOWCTBA MHOXKECTB (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

HNmets mpencraBieHue o rpauueckoM Mpe/ICTABICHUE MHOMXECTB U CBS3CH
MEXAY HUMHU JIJISl OTTMCaHUs TTPOLIECCOB U SIBJICHUM, B TOM YKCIIE TIPU PEIICHUU 3a/1a4
U3 IPYruX y4eOHBIX MPEIMETOB U KYpCOB.

9 KVIACC

W3BnekaTh U IpeoOpa3oBeIBaTh HH(POPMAIIKIO, TPEICTABICHHYIO B Pa3IUYHBIX
UCTOYHMKAX B BUJE TaOJUIl, JuarpaMm, rpadukoB; MPEJCTaBISATh JAaHHbIE B BHJIEC
TaOJIuII, JUarpamMm, rpauKoB.

Pemarps mpocreiiiive 3agaud OpPraHU30BAHHBIM I€peOOpPOM BapUaHTOB, a
TaK)Ke€ C MCI0JIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.

WNmetrp mpencraBiieHne 00 ONMUCATENbHBIX XapaKTEPUCTHKAxX JJisi MAacCHBOB
YUCJIOBBIX JJaHHBIX, B TOM YHUCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUA.

Haxonuth 4acTOThl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHCJE MOJIb3YSCh
pe3yabTaTaMu NPOBEAEHHBIX U3MEPEHUM U HaOJI0ACHUH (C OMOPO Ha CIIPaBOYHYIO
nH(pOopMaIHIo).

Haxonuth BEpOATHOCTH CIydalHbIX COOBITUH B M3YYEHHBIX OIbITaX, B TOM
Yyclie B OINbITaX C PAaBHOBO3MOKHBIMHM 3JEMEHTAPHBIMU COOBITHSIMHU, B CEPHSIX
UCIIBITAHUM J10 TIEPBOI'O yCIIEXa, B CEpUAX UCIIBITAaHUN bepHyiuin.

NmeTp mnpencraBiieHWE O CIy4alHOW BEIMYMHE U O paCHpPEACICHUU
BEPOSITHOCTEM.

HNmeTp mnpeacTaBieHHE O 3aKOHE OOJBIIMX YHMCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIIMX YHCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

Temarnueckoe NIaHUPOBAHME U KOJIMYECTBE YacCOB, OTBOJMMBIX Ha OCBOCHHE KaXJOW TEMbI y4E€OHOIrO MpeaMeTa
«MaremaTuka» (enepaabHOW aJanTUPOBAHHON OCHOBHOM 00pa30oBaTENIbHOM IMPOrpaMMbl  OCHOBHOTO  OOILEro
o0pa3oBaHMs 00YYAIOIIUXCS C 33JIEPKKON IICUXUYECKOT0 Pa3BUTHS, B LIEJIOM COBIAAAIOT C COOTBETCTBYIOIUM pPa3/IeIOM
denepanbHON pabodeil mporpammbl yueOHOro mnpenMera «Marematuka» o0pa30BaTENIbHON NpPOrpaMMbl OCHOBHOTO
obmero obOpaszoBanus. Ilpu stom Opranusanusi BOopaBe caMa BHOCUTb M3MEHEHMsI B COJEpXKaHUE M pacHpelesieHue
yuyeOHOro MmaTepuana mo rogaMm oOyudeHHus, B MOCIEAOBATEIbHOCTh M3YYEHHUS] TEM M KOJMYECTBO YaCOB Ha OCBOCHHE
KKIOW TEeMbl, ONpPENECICHUE OpraHu3allMOHHBIX ¢GopM o00ydeHuss U T.n. OOOCHOBAaHHOCTh JI@HHBIX W3MEHEHHM
omnpezensieTcss BbIOpaHHbIM  oOpa3zoBarenbHOM  opranu3zanumeil YMK, uHIuBUOyalbHBIMH — NCUXO()HU3UYECKUMU
O0COOEHHOCTSIMU KOHKpEeTHBIX oOyvarouuxcst ¢ 3P, creneHpi0 yCBOEHHOCTHM MMM YYEOHBIX TEM, PEKOMEHJAUUSIMH I10
oTOOpy M ajantanuy yueOHOro Marepuaia o MaTeMaTuKe, NpeACcTaBIeHHbIMU B [[0CHUTEbHON 3allnCKe.

5 kaace (He menee 170 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

(43 u)

Apudmernueckue JEHCTBHS € HATypaJbHBIMU  YHCIAMH.
CpolicTBa HyNlsl IpHU CIOXEHUM M -yMHO)XEHHMH, CBOWCTBa
€AMHUIBl  Ipu  yMHOXeHuu.  llepemecturensHoe W
COUETAaTEIbHOE  CBOMCTBA  CJIOKEHUS U YMHOMKCHHI,

*pacIIpe IeTHTEIBHOE CBOMCTBO YMHOMKEHMS™ *.

4acoB)
HaTtypaabHble Jlecatuunas cucrema cuucieHus. Psp HaTypanpHbIX uncen. |Uurarhb, 3anucbiBaTh, CPABHUBATH HATypaJbHBIE YHUCIA,
unciaa. leiicrBust ¢ |Hatypanbnbii psa. Yucno 0. HarypanbHble uyncia Ha|y4acTBOBaTH B OOCY:KIEHHMH CIIOCOO0B YIOPSIOYMBAHMS
HATYPaJIbHbIMHI KOOp-IAUHATHOU MPAMOM. CpaBHeHue, OKPYTJIEHUE | YUCEIL.
YU CIAMH HaTypaJbHBIX YUCEIL HN300paxaTh KOOPAMHATHYIO IPIAMYH0, OTMedYaThb 4KCIIA

TOYKaMU Ha KOOPAMHATHOM MNPSMOW, HAXOAUTH KOOPIUHATHI
TOYKH.

HccnenoBarh cBolicTBa HaTypaibHOTO psiga, uncen 0 u 1 npu
CJI0KEHUU U YMHOXEHHUH.

Hcnonb30BaTh NMPaBWJIO OKPYIVIEHUS HATypajbHBIX YHUCEN
pr HEOOXOIMMOCTH C OTIOPOM Ha allTOPUTM IPaBUIIA.




*JlenuTenn © KpaTHbIE™ YuUCla, PA3JIOKEHHWE YHUCIIAa Ha
MHOkuTenu. Jlenenue c ocrarkoM. IIpocTeie u cocTaBHBIE
yucna. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

UucnoBble BbIpaXeHUs ; TOPSAOK JEHCTBUH.

Pemrenue TeKCTOBBIX 33/1a4 HA Bce apu(METHUECKUE ICHCTBHS,
HAa JIBIJKCHUE U ITOKYIIKH.

BeinonHaTs apudmerndeckue AeHCTBHA C HATypalbHBIMU
YHCJIaMHU, BBIYMCJIATH 3HAUEHUS YHCIOBBIX BBIPAKEHUH CO
ckoOkaMu 1 6e3 CKOOOK.

3anucepIBaTh IPOU3BEICHHUE B BUJIE CTEIICHU, YUTATH CTEIEHH,
HCNO/Ib30BATh TEPMHMHOJIOTHI0 (OCHOBAaHHUE, II0KA3aTellb),
BBIYMCJISITh 3HAYEHUsl CTENeHeHl Npu HEOOXOIUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BbINOJHATL NPUKUAKY M OLEHKY 3HAaYCHUM 4YMCIOBBIX
BBIPQXCHUH, MpeaiaraTb 1 NPUMEHSITh NMPUEMBI MPOBEPKH
BBIYMCIICHHI.

Hcnonp30BaTh TpU  BBHIYMCICHUSX IEpPeMeCTHUTEIbHOe M
couerarejibHOe CBOMCTBAa CJIOKEHMSI W YMHOKEHMHS,
*pacnpeneauTeabHOe CBOICTBO YMHOKEHUs™;
dbopmynHpoBaTh U TNPUMEHATH IMpaBUiIa MPeodpa3oOBaAHHA
YHCJIOBBIX BBIPaKeHUIt Ha OCHOBe CBOJNICTB
apu(MeTHYeCKMX JeCTBHH MNPH  HEO0XOAMMOCTH €
HAINPaBJSAIOLIECH IOMOIIBIO.

®opmyaupoBaTh oONpeneSeHHsT JIeIUTeNs M KpaTHOro (c
OMOpOW Ha aJropuTM IMpaBWiIa), Ha3bIBATh [JEIUTEIN U
KpaTHBIE YMCIIa; PACMO3HABATH IIPOCTBIE U COCTABHBIEC UYMCIIA;
(hopmMyJIMpPOBATH U MPUMEHSATH MPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha aNropuTM IMpaBUJa); MPHUMEHSATH
aJITOPUTM  PA3JIOKEHUS YHUCIIa Ha TMPOCTHIE MHOXKHUTEIIH;
HAXOJUTh OCTATKH OT JICJICHHS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh WCTHHHBIC | JIOXKHBIC BBICKA3bIBAaHUSA O
HATypaJIbHBIX qHcax, NPUBOIUTH npuMepsbl u
KOHTPIIPUMEPBI, CTPOMTHh BBICKA3BIBAHUA U OTPULAHUS
BBICKA3bIBAaHUI O CBOMCTBaX HATypallbHBIX YHCEIN C OMOpO Ha
obpaszerr.

Pemiatp TEKCTOBBIC 3aMaud  apU(PMETHUYECKHM CIIOCOO0M,
HCI0JIL30BATh 3aBHCHMOCTH MEX]y BEJIMYUHAMU (CKOPOCTH,
BpEMsl, PACCTOSHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb U JIp.) NpHU
HEOOXOJIMMOCTH C MCIOJB30BaHUEM CIIPABOYHON WMH(OpMaIH:
aHAJM3UPOBATH TEKCT 33Ja4l, nepedopMyupoOBaTh yCIOBUE,




U3BJIEKATH HEOOXOAMMBbIE JTaHHBIE, yCTAHABJIMBATH
3aBUCUMOCTH MEX]y BEJIMYMHAMHU MpPU HEOOXOIUMOCTH C
HAIIPABJIAIOLIEH ITOMOLIBIO.

MoaeanpoBaTh XOJ PELICHUS 33a4d C MOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBL.

[MpuBoaursh, pa3duparb pasIUYHBIC
pelleHni  TEeKCTOBBIX 3ajxad  (mpu

HAIPABIIAIONIECH TOMOIIIBIO).

C noMombI0 MeAarora OLMEHUBATH IOIYYCHHBIM PE3yJbTarT,
OCyHIeCTBJSATH  CAaMOKOHTPOJIb,  IpOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OLUIMOKH.

*Pemats 3amaum ¢ MOMOIILIO mepedopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

pCIICHMsI, 3alucu
HEOOXOAUMOCTH C

HarasaHas
reomerpus. JIunuu

Ha IMJIOCKOCTH
(12 1)

Touka, npsimas, oTpe3ok, Jyd. Jlomanas. M3mepeHue MIUHBI
OTpe3Ka, METPUYECKHE COMHMIBI U3MEpPEHUs  JJIMHBL
OKpYy>KHOCTb U KpYT.

ITpakTryeckas padorta «IlocTpoeHue y3opa U3 OKpy>KHOCTE».

VYrom. IlpsMoOH, OCTpbIM, TymnmoW W pa3BEPHYTHIA YIUIBL.

N3mepenue yrios.

[TpakTryeckas pabdora «IlocTpoeHue yrioB».

Pacno3HaBaTh Ha 4epTekXax, pUCYHKaX, OMUCHIBATD,
UCIOJIb3YSl TEPMUHOJIOTHIO, W HM300paskaTb C IIOMOIIBIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (MpH  HEOOXOJUMOCTH  TI0
BU3YaJIbHOW OMOpe): TOUYKY, HpPSMYIO, OTPE30K, Jy4, Yrodi,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBath, MpUBOAMTHL NMPHMePHI OOBEKTOB PEATBLHOIO
MHUpa, UMEIIUX (OpMYy H3YYEHHBIX (UTYp, OIEHHBATH HX
JIMHENHBIE Pa3MEpHI.

Hcnoab3oBaTh JUHEHKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI IS
IIOCTPOEHUSI U U3MEPEHMS: M3MEPSATDH JUIMHY OTPE3Ka, BEUUUHY
yIia; CTPOMTh OTPE30K 3aJaHHOW JUIMHBI, YTOJ, 3aJaHHOU
BEJINYMHBL; OTKJIAABIBATH LIUPKYJIEM paBHbIE OTPE3KH, CTPOUTH
OKPY>KHOCTb 33/IaHHOT'O pajinyca.

N300pakarh KOHQUIypallud TeOMETPUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIWHOBAHHOH U
KJeT4yaToil Oymare; mpeaJjaratb, ONMHCHIBATH M 00CYKIATh
cnoco0bl, AaJrOPUTMbI IOCTPOCHHS IIOCIE COBMECTHOIO
aHayu3a.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHON U KJIETYATOU




Oymare TpsSMOM,
CPaBHHBATBH YTJIBL
BbIYMCJISITD JUIMHBI OTPE3KOB, IOMAHBIX.

IonnmaTh W WCHOIB30BATH MNPH PpeElHIEHHH 3a4ad
3aBHCHMOCTH MEKIy SIMHUIAMH METPUYECKOW CUCTEMBI MEp;
3HAKOMHUTbCSI C HEMETPHUUCCKIMHU CHCTEMaMH MEp; BbIpakKaTh

OCTpBI, TYIOH a3BEPHYTHIN JIBL;
D) D) yT yr )

JUIMHY B pa3lM4HBIX  €IWHUIAX  W3MEPEHUs  IpHU
HE00XO0IMMOCTH C OIOPOi Ha CIIPaBOYHYIO MH(OPMAIHIO.
HccnenoBary  Gurypsl ©  KOH(HUTypamuu,  HCIONB3YS
UG POBBIE PECYPCHI.

OObIKHOBEHHbIE HpoOs. IlpaBunbHble W HempaBmibHbIE apodu. OcHoBHOE | MoaenaupoBaTh B rpaduueckod, mnpenMeTHoll ¢opme, ¢

npooun cBoiicTBO ApoOu. CpaBHeHHE ApoOeit. MOMOILIBI0 KOMITBIOTEpA IMOHSATHS M CBOWMCTBA, CBSA3aHHBIE C

(48 1) CrnoxeHre U BRIYMTaHNE OOBIKHOBEHHBIX JIpoOeil. CMmemanHas | 0OBIKHOBEHHOM JPOOBIO.

npoOb. YMHOXEHHE U JelieHHe OOBIKHOBEHHBIX Jpo0eii;
B3aUMHO-O0paTHBIE IPOOH.

Pemienne TeKCTOBBIX 3ajay, coepkalmx Jpodu. OCHOBHBIE
3a/1a4u Ha ApoOH.

[Tpumenenue OyKB AJIs 3aMMCU MAaTEMATHUECKUX BBIPAKECHUH U
MIPEIIOKEHU M.

YuTaTth ¥ 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
npeaaraTh U 00CY:KIAaTh COCOOBI YIIOPSIOUUBAHUS IpOOEi.
N300paxkarh  OOBIKHOBEHHbIE  ApoOM  TOYKAMU  Ha
KOOPIMHATHOM  NIPSIMOM; HMCNOJIb30BaTh  KOOPJIWHATHYIO
IPSAMYIO JUIsl CPABHEHUS IpOOEH.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOUILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOW C Omopoil Ha MpaBuHIIO;
HCNO0JIb30BaTh OCHOBHOE CBOMCTBO APOOM Mg *COKparieHus
npobeit M mpuBeleHHs IpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX CITydasx™.

IpeacraBasary 10 00pa3lly cMemaHHyl JApoOb B BHIE
HENpPaBWJIbHOM W  BbIEIATH LENyH 4YacTh YHCia U3
HEMpPaBUIBHOM Jpodu.

BoinoHATH apudMeTnyecKue 1eicTBUs C OOBIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIydYasx; TPHMEHSTh CBOWCTBA
apu(pMETHIECKUX IeCTBUM T panMoOHAIN3 AN
BBIYMCIICHUM.

BbINOJHATH NPUKHAKY M OLEHKY pPEe3y/lbTaTa BBIYMCICHUM;
npeaiaraTb ¥ NPUMEHATH NPUEMBbI IPOBEPKH BbIUNCICHUN.

IIpoBoauTh MCCAETOBAHUSI CBOWCTB ApoOeii, omupasich Ha




YUCJIOBBIE  IKCIIEPUMEHTHI
KOMIThIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS O IPOOSIX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI.

Pemars npocreimme TEKCTOBBIE 3aJayd, COAEpKalIUe
JIpoOHBIE JaHHBIC, U 3a7a4d Ha *HAXO0XKJACHUE YaCcTH IICJIOTO U
LIEJIOTO T10 €r0 YaCTH; BIABJSATH UX CXOJCTBA U Pa3auuus™.
MoaeanpoBaTh XOJ PELICHUS 33Jayd C MOMOIIbIO PUCYHKA,
CXEMBI, TAOJIUIIEI.

IlpuBoauTH, pa3dupaTh, OLEHUBATHb PA3JIMYHBIE pEUICHUS,
3aMUCH PEIICHUM TEKCTOBBIX 3a7ad IMPU HEOOXOIUMOCTH C
HaITPaBJISIOIICH TOMOIIIBIO.

C noMolbI0 mneaarora OMEeHUWBATH IOJYYCHHBIN PE3yJbTar,

(B TOM d4Hucie C TIOMOIIbIO

OCYINECTBJAThL  CAMOKOHTPOJIb,  IIPOBEpPsis  OTBET  Ha
COOTBETCTBHE YCIOBHIO, HAXOAUTh OIIMOKH.
3HAKOMHTBCS ¢ HCTOPHEl Pa3BUTUS apUPMETHKH.

Harasanas MuoroyronsHukd.  UeThIpEXYTONBHUK,  NPAMOYTOJLHHUK, | PacmosnaBaTh, H300pakaTh C  IOMOINBI0  YEPTEKHBIX

reoMeTpusi. KBaJIpar. UHCTPYMEHTOB W OT pYKH, MOJEIUPOBaTh M3 Oymaru

MHOTOYTONLHHKH | Tpovro k. MHOTOYTOJIbHHKH.

(10 4.) Tow@Ab ¥ MepUMETP PAMOYTOIbHUKA H MHOTOYTOJIBHHKOB, | IPHBOIMTE IPHMepbI 0OBEKTOB PEATBHOr0 MHUpa, UMEKOIIUX
COCTaBIEHHBIX U3 TMPAMOYTOJLHUKOB, €IMHMILI W3MEPEHHS (bopmy  mHOTOyrOMBHHK, MpAMOYroJibHIKa,  KBalpata,
rrona. [lepHMETp MHOTOYTOJTBHHIKA. TPEYTOJILHUKA, OLEHHUBATH UX JIMHEWHBIE pa3MepBl.

BbIYNCJAATh: TEPUMETP TPEYrONbHUKA, HNPSAMOYTOIbHHUKA,

MHOT'OYTOJIbHUKA; IUIOIIAAb MPSMOYToJbHHUKA, KBajapara (Ipu
HE0OXOIUMOCTH C OMOPOI HA aIrOPUTM yUEOHBIX NEHCTBUIN).
M3o0paxatb OCTPOYT'OJIbHBIE, IIPSAMOYTOJIbHBIE u
TYIOYT'OJIbHBIE TPEYTOJIbHUKH.

CrponTh Ha KieT4aToi Oymare KBagpaT U MPSMOYTOJBHUK C
3a/IaHHBIMHU JYITMHAMU CTOPOH.

HccaenoBarb cBoiicTBa NPAMOYTOJIbHUKA, KBaJpara IIyTEM
HKCIEPUMEHTa, HAOIIOAEHUS, HU3MEPEHUs, MOJEIUPOBaHMS;
CpaBHUBATh CBOWCTBA KBaJApaTa U IMPSIMOYIOJIbHHUKA.
Pacno3HaBarh HCTHHHBIE M JIOXKHBIE BBICKA3bIBAaHUSA O




MHOTI'OYI'OJIbHUKAX, HIPUBOJAMTH NPHUMePbI U KOHTPIIPUMEDHI.
HccnenoBath 3aBUCMMOCTD IUIOINAAU KBAApaTa OT JUIMHBI €r0
CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBaJPAaTHOW CETKU UI ITOCTPOCHMS
¢uryp;  pa3éouBaThb  TPSIMOYTOJILHMK  Ha  KBaJparhbl,
TPEYroJbHUKH; COCTaBJAATHL (QUIYpbl U3 KBaJAparoB U
NpSIMOYTOJIbBHUKOB M HAaXOOUTh WX IUIOWIa]b, pa30uBaTh
burypsl Ha TPSIMOYTOJBHUKH M KBaJpaThl M HAaXOIUTh HX
ionaib (Ipyu He0OXOJUMOCTH C HANIPABJISIFOIIEH [TOMOIIBIO).
BoipaxaTrh BeIMUMHY IUIOINAJU B DPA3IMUHBIX EAMHMUILAX
U3MEpPEHUs] METPUYECKONM CHCTEMbl Me€p, HCHO0JIb30BaTh
3aBHCMMOCTH MEXJIy METPUUECKHMHU €IUHULAMH H3MEpPEHUS
oM Opu HEOOXOAUMOCTH C ONOpPOM Ha CHPABOYHYIO
nHpopManuo.

3HaKOMHMTBCS € MNpuUMepaMH NPHMMEHEHUsl IUIONAId U
nepuMeTpa B NMPAKTUYECKUX cUTyauusx. Pemars 3agaum w3
peasibHOM KU3HHU, NP HEOOXOAUMOCTH C ONOPON HA aITOPUTM
[IPaBHUJIa, 00CYKAATH Pa3IMYHbIE CIIOCOOBI PELIEHUS 3a1ay.

/lecaTUuHbBIE
npoou
(38 )

Hecstuynas 3anuch apodeii. CpaBHEHUE TECITHYHBIX IPOOCH.

JleiicTBust ¢ necATUYHBIMU ApoOsiMu. OKpyTIeHUE TeCATUIHBIX
po0ei.

Pemenne TekcTOBBIX 3amad, coaep:kamux apoou. OCHOBHBIE
3a/1a4u Ha ApoOH.

IIpencraBasaTh JECATUUHYIO IpoOb B BHUAE OOBIKHOBEHHOM,
YUTATh W 3alHMChIBATh, CPaAaBHUBATH JIECATHYHBIE ApoOH,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSIAOYUBAHUS
JECATHUYHBIX IPOOEii.

N3o06paxkarh necaTuyHble ApoOU TOYKaMU Ha KOOPAMHATHOMN
IPSAMOM.

BbISIBJASITH CXOACTBAa M Pa3jauyuMs IPaBUI apuUPMETUUECKUX
JEUCTBUM C HATypaJdbHBIMH YHCIAMH M JIECITUYHBIMU
JIPOOSIMH, TTOCJIE COBMECTHOTO aHAJIN3a.

BoinoaHaTh apudmerndeckue JEHCTBUS C  JECATUYHBIMU
Ipo0sSIMU; BBINOJHATHL NPUKHAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

IIpumeHsiTh cBolicTBa apudmMeTrnyeckux ACUCTBUN  JUIsS
palMoHANN3alUY BHIYUCIICHU.

IIpuMeHSITH MPABHJIO OKPYIJIEHHS JECITUYHBIX ApoOeH, mpu




HEOO0XOMMOCTH C BU3YaJIbHOW OMOPOHA.

IIpoBoauTL MCCIETOBAHUSL CBOMCTB JECATUYHBIX JApoOeH,
ONUpasiCh Ha YHUCIOBbIE SKCHEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAaHUS O IPOOSIX,

NPUBOAUTL NPUMEPbl U  KOHTPIPHUMEPHl, CTPOUTH
BBICKA3bIBAHMS Y OTPUIIAHUS BHICKA3BIBAHUH.
Pemarp mpocreiilie TEKCTOBBIE —3a7aud, COJAEpIKalue

JIpoOHbBIE JaHHbBIE, U HAa *HaXO0)K/IEHUE YaCTU LEJIOr0 U IEJIOr0o
II0 €r0 YacTU™; BBISABJIATH UX CXOCTBA M PA3JINYHS.
MoaenupoBaTh XOJ PELICHUS 33aJaud C IOMOIBI0 PUCYHKa,
cXeMbl, Tabmuipbl. Pa3duparh pa3iuyHble PELICHHUs, 3aMUCH
peLIeHUI TEKCTOBBIX 3a/1a4.

OmnepupoBarh ApOOHBIMU YHCIAMU B pEATbHBIX JKU3HEHHBIX
CUTYalUsX.

C noMowbI0 MeAarora OLEHUBATH IOTYYEHHBIH PE3yJbTarT,
OCYLIEeCTBJISATHL  CAMOKOHTPOJIb,  INpOBEpPssi  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTDH OIINOKH.

3HAKOMUTHCS C HCTOPHEN Pa3BUTHS apU(PMETHKU

Harasanas
reoMeTrpus.
Tesna u purypbi
B IIPOCTPAHCTBE
CRY)

*MHororpanHuku. M300pakeHne MHOTOTpaHHUKOB. Mojenu
MIPOCTPAHCTBEHHBIX TEJI.

[IpsimoyronbHbI napamnenenunen, kyo. Pa3séprku kyba u
napajulelIenunena.
O06BEM KyOa, IPSIMOYTOJIBHOTO Mapajulesenumneaa™.

Pacno3snaBaTh Ha 4epTexkax, PHCYHKaX, B OKPY’KalolleM
MHpe TIPSIMOYTOJIBHBIN Mapajuiesenumes, Kyo, MHOTOTpaHHHKH,
ONMCBHIBAThb, HCHOJb3ysl TEPMHMHOJIOTHI0, OLEHHMBATH
JIMHEWHBIE pa3MEPBL.

IMpuBoauTh MpUMeEpPbI 0OHEKTOB PEAUTBHOTO MUpPA, UMEIOIINX
dbopMy MHOTOTpaHHUKA, MPSIMOYTOJEHOTO TapalieleTnIea,
KyOa.

N3o6paxkath Ky0 Ha KieTyaTol Oymare.

HccaenoBarh cBOiicTBa KyOa, IPSIMOYTOJIBHOTO
napajJieNienurne[a, MHOTOTPAHHUKOB, MCIIONB3YSl MOJIENN TIPH
HEO0XO/IMMOCTH C HAPaBJIAIONIEH TOMOIIBIO.

Pacno3snaBate,  pa3BEPTKM KyO0a M HapajuiesenuIesa.
MoneaupoBath Ky0 U napaiienenune] U3 Oymarua u npodux
MaTepHayioB, 1o o0pasiry.




Haxoauth u3MepeHMs], BBIYMCJASATH IUIOIAJb IOBEPXHOCTH;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO HapaiesienuIea ¢ Oropor Ha
QITOPUTM YYEOHBIX JICHCTBUH; HCCAEAOBATH 3aBHCHMOCTh
00béMa Kyba OT IJIMHEI ero pedpa.

HabawaaTe W NPOBOAWTH AHAJOTHHM MEXITY IOHATHUSIMU
TUIONIAIN ¥ 00BEMA, IEPUMETPA ¥ TUIOIA A TIOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE U JIOXKHBIC BBICKA3bIBAaHUS O
MHOTOTPaHHUKAX, NMPHBOAUTH NMPHUMEPbI U KOHTPIPUMEPHI.
Pematp 3a1a4uu U3 peasbHOMN KU3HHU.

IMoBTOpEeHUE
1 00001IeHNEe
(10 u.)

[ToBTOpEeHHE OCHOBHBIX MOHITHI M METOIOB Kypca 5 Kiacca,
000011IeHNE 3HAHUH.

Beruucaste 3HAYECHUS BBIPAXKECHHUI, coJIepKaIInX
HaTypaJIbHbIE 4YHCJIa, OOBIKHOBEHHBIE U JIE€CATUYHBIE JIpoOH,
BBIMIOJHATh PEoO0pa3oBaHUs YHCENT MPU HEOOXOIUMOCTU C
HaIIpaBJIAOIIECH TOMOILBIO.

BeiOoupar,  cmocod  CpaBHEHUsT  4MCEl,  BBIYUCICHUH,
NPUMEHSATh CBOMCTBA apu(MeTUUYEeCKUX JCHCTBUIM I
palMoHaNN3alUN BHIYUCIICHUI.

OcyuiecTBJASATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA M
CaMONPOBEPKY pe3yibTaTa BRIUNCICHUMN.

Pemath mnpocreiilime 3agaudM U3 PEAIBHOW  KU3HH,
NPUMEHATh MaTeMATHYeCKHe 3HAHUS [l PElIeHUs 3a/1a4 U3
JIPYTUX y4eOHBIX MIPEIMETOB.
Pemiare mnpocreiiume 3agauM
CPaBHMBATh  CIOCOOBLI  pELICHUS
PalMOHAJBLHBIN CIOCO0.

cnocodamu,
BbIOMpAaTh

Pa3HbIMH
3aj1aum,

6 kmacc (e menee 170 u)

Ha3Banue
pa3aena (TemMbl)
Kypca (4uciio
4acoB)

OcHoBHOe coepkaHue

OcHoBHbBIE BU/BI 1eSIT€IbHOCTH 00y4aI0IIMXCH




HarypaibHble
yucaa

(30 1)

Apudmernueckue NecTBUS C MHOT'0O3HaYHBIMU
HaTypalbHbIMM 4YHCIaMU. UYMCIOBbIE BBIpaKEHUS, HOPSI0K
JeiCTBUH, NCNOb30BaHuE CKOOOK. OKpYyriIeHHe HaTypaJbHbIX
quce.

Jenutenu M KpaTHbIE YMCIa; *HAMOONMBIINN OOIIMI JETUTENb
Y HauMeEHbIIIee 00111ee KpaTHOe™.

PaznoxeHnune 4wncia Ha MOpPOCTBIE MHOXKUTENH. JlenmmMocThb
CYMMBI U NIPOU3BEICHUS. [{ereHune ¢ ocTaTKoM.
Pemienne TeKCTOBBIX 3a/1a4.

BopinosaHaTs apudpmernyeckue aeiicTBUS ¢ MHOTO3HAYHBIMU
HaTypaJbHbIMU YHUCJIAMH, HAXOAUTh 3HAYEHHUs] YHCIOBBIX
BBIPQXEHHUH CO CKOOKaMH  6e3 CKOOOK; BLIYMCJISATH 3HAYEHHUS
BBIPAXKEHU, COAEPIKALLUX CTEIEHHU.

BbInoIHATL NPUKMAKY M OLEHKY 3HAYEHUH YMCIIOBBIX
BBIPAKEHUH, MPUMEHSITh MPUEMBbI TPOBEPKH PE3YJIbTATA.
Hcnonp30BaTh IpU  BBHIYMCICHUSX MepeMeCTUTEIbHOE H
coyeraTebHOEe CBOMCTBA CJI0KEHMS] W  YMHOKCHWUS,
*pacnpenenuTebHOEe CBOWCTBO YMHOKEHHUSI OTHOCUTEJIBHO
CJI0KEeHHS ™, CBOIMCTBA apu(PMeTHUYECKHUX el CTBHIA.
HccnenoBarth  YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOAUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

dopmyMpoBaTh OmNpeleJieHusl JCIUTENs W KPaTHOro,
HauOOJbIIEr0 OO0IIero JeIUTeNss M HAUMEHBIIEro OOIIero
KpaTHOTO, MPOCTOTO M COCTABHOTO YHMCEJ; HCIOJIb30BaTh 3TH
MOHSTHSI TIPU PEIIeHUH 33714 (ITPH HEOOXOAUMOCTH € OTIOPO Ha
aJITOPUTM TpaBUIA).

[puMeHsITH AJTOPUTMBI BBIYMCICHHUS HauOOJBIIEro 0OIIero
JIETTUTENsT W HAaWMEHBIIEro OOIIero KpaTHOTO JBYX 4YHCEN,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOXKHUTEIH.
HccaenoBath cBoiicTBa JCIMMOCTH CYMMBI U TIPOU3BEIICHUS
YHUCeJl ¢ ONIOPOM HA BOIIPOCHBIN IUIAH.

IlpuBoauTL NpUMepPbI YHUCEN C 33JaHHBIMM CBOMCTBAaMH,
pacno3HaBaTh BepHble W HeBEPHbIe YTBEPXKACHHUS O
CBOMCTBAX 4YHCEN, ONPOBEPraTh HEBEPHBIC YTBEPXKICHUS C
MOMOIIIbIO0 KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yecKHe  NPENJOKEHUS]  C
TIOMOIIIBIO CBS30K «H», KUATN», «ECIH..., TO...» [0 00pasiy.
PemaThb TEKCTOBBIE 33/1a4l, BKIFOYAIOIINE TOHATHS AEITUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCHOJb30BaTh Iepedop Bcex
BO3MOJKHBIX BApUAHTOB C OIIOPOM Ha BOIPOCHBIN IIJIAH.
MoaenupoBaTh XOJ pElICHHs 3aJaud C INOMOULIbIO PHUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBoauTH, pa3dbupaTh, OLEHUBATH pPa3jJHYHbIE pPelIeHUs],




3alMCH PpPelleHHH TeKCTOBBIX 3ajJay C HaIpaBJsIoOIEen
HOMOILBIO.

Kputnuecku oneHuBaTh MOJYyYeHHBIH pe3yJbTaT, HAXOAUTh
OMOKH, OCYIIECTBJSITH CAMOKOHTPO.Jb, NPOBEPssl OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasnuas
reoMeTpusi.
IIpsimbie HA
IJIOCKOCTH
(74)

*Tlepnenauxynsipublie npsmele. [lapannenbubie npsmpie™.

Paccrosinue Mexay IOBymMsl TOYKaMHu, OT TOYKHM JI0 MPSMOIA,
JUIMHA ITyTH Ha KBaJIPaTHOM ceTke.
*TIpumepsl NPSAMBIX B IPOCTPAHCTBE™.

Pacno3naBarp Ha ueprexax, PUCYHKax CIyd4ad B3aUMHOIO
pAaCIIOIOKEHNS ABYX HMPAMBIX.

HN300paxaTtb ¢ NOMOIBI0 YePTEXKHBIX HMHCTPYMEHTOB
KIIETYaTOl Oymare JBe TIepeceKaroluecs MpsiMbie, JBE
napajuieNbHbIe MPSMBIEC, CTPOUTH MPSIMYIO, IEPIICHIUKYISPHYIO
JIAaHHOM.

IIpuBoauTs npuMepbl MapajuieIbHOCTH u
MEPIEHIUKYIAPHOCTH HPAMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJbHUKAX NEPHEHAUKYISAPHbIE U
napajuiejabHble  CTOpOHBbI. WM300paxkaTb MHOTOYTOJIBHUKH C
napajuieNbHBIMU, IEPICHIUKYISIPHBIMUA CTOPOHAMH T10 00pas3iry.
HaxoauTh paccToOsHWE MEXKAY IBYMS TOYKAMH, OT TOUKH JI0
OpsIMOM, JUIMHY NYyTH Ha KBaJpaTHOM CETKe, B TOM YHCIIE
UCIIONB3YsI IIU(POBBIE PECYPCHI.

JApoon
(32 v)

OObIKHOBEHHast  ApoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokpaienue podeil. CpaBHEHHE U YIIOPAI0UYMBaHNE APOOEH.
Hecaruunblie 1poOu 1 MeTpUYecKas CUCTeMa Mep.

Apudpmernueckue  AecTBUST ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSIMHU.

OtHomienue. [lenenne B JaHHOM OTHOIICHWH. *Macmrab™,
MIPOTIOPITHSI.

[lonsitue mponeHTa. Boluncienne mpoleHTa OT BEIUYHUHBI U
BEJIMYMHBI IO €€ TIPOIICHTY.

Perienne TeKCTOBBIX 3a/1a4, COACPIKALIMX APOOH U MPOIICHTHI.
[Tpaktuyeckas pabora «OTHOLIEHUE ATUHBI OKPYXHOCTH K €€
IUaMETPY».

CpaBHHMBaTh M YNOPSIIOYMBATH JIpOOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasaTh JecATUYHBIE APOOM B BHJE OOBIKHOBEHHBIX
IpoOeil 1 OOBIKHOBEHHBIE B BHUJIE JECATUYHBIX, HCMOJIb30BATH
IKBUBAJEHTHbIE TPEACTABJEHHsT IPOOHBIX UHUCEN MHpU HX
CpPaBHEHMM, TIPU BBIYMCIEHUSX (IpU HEOOXOJUMOCTU C
HaIPaBJIAIONIEN TOMOIIBIO).

Hcnonb3oBaTh JecCATHUHBIE ApoOM TpH IpeodpazoBaHUU
BEJIMYMH B METPUUECKOM CHCTEME MEP.

BoinoHATL apudgMeTHYecKue AeidcTBUA C OOBIKHOBEHHBIMU
U JIECATUYHBIMU JIPOOSIMH.

Buruncasarn 3Ha4YCHUS BBIPAYKECHU, CoZIepIKaIlnX
OOBIKHOBEHHBIE M JECATUYHbIE  JIpoOM,  BBIIOJIHATDH




npeoOpa3oBanusi apobOeii, BHIOHPATh CHOCOO, NPUMEHATH
CBOICTBA apuU(PMETHUECKUX ICHCTBUM A1 palMOHaIN3alUU
BBIYMCIICHU.

CocTaBisiTb OTHOILIEHWS U IPONOPLUM, HAXOAMTb OTHOILICHUE
BEJINYMH, JEJIUTh BEIUUUHY B JAHHOM OTHOILIIEHHH.

Haxoauth 3KcnepuMMeHTANbHBIM NMYTEM OTHOLICHHWE JJIMHBI
OKpPYXHOCTM K €& juamerpy (Ipu HEOOXOAMMOCTH C
HaMpaBJIsIONIEH TOMOLIBIO).

Haxoauth Macimitad IuiaHa, KapThl U BBIYMCISATH PACCTOSHUSA,
UCMOJb3Ys MaclTal ¢ OMOPOH Ha AITOPUTM y4eOHBIX J1eHCTBUH.
OOBSICHATH, UTO TAKOE€ MPOIEHT, YHNOTPeOsATh 000POTHl peyu
CO CJIOBOM «IPOLIEHT». BbIpazkaTh HPOLEHTHI B JpoOSIX U
JpoOM B MPOLIEHTAX, OTHOLIEHHUE JIBYX BEJIMYUH B IPOLEHTAX.
BbIunciasiTh IPOLIEHT OT YUCIIA U YUCIIO IO €r0 HPOLIEHTY.
OxpyrasaTe ApoOM U MPOLEHTHI, HAXOIUTh MPUOIMKEHUS
qucen NMpU HEOOXOIUMOCTH C HCIOJIB30BAaHHUEM BH3YallbHOM
OTIOPBI.

Pemats 3agaum Ha 4YacTH, TMPOLEHTHI, NPONOPLMH, Ha
HaxOoXAeHre ApoOu (IPOIeHTa) OT BETUYHUHBI U BETUYHUHBI 110 €€
Ipobu (MpOLEHTY), IpoOu (MpOIeHTa), KOTOPBIM COCTaBISET
onHa BenuuuHa OT Apyroi. IlpuBoauTh, pa3dupark,
OLIEHUBATH PA3JIMYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJa4 [Py HEOOXOAMMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.
H3Baekary wuHpopMamuw U3 TAOIMIl W JUarpamm,
MHTEPIPETUPOBATH TabJINYHbIE JTaHHBIE, OTIpeesATh
HauOoJIbIIIee U HAMMEHbIIIEE U3 MPECTABICHHBIX JaHHBIX.

Harasgnas
reoMeTpus.
Cummerpus

(69)

*QOceBast cummMmetpus. LleHTpaibHas cuMMeTpus.

[TocTpoeHne cMMMETpUYHBIX (PUTYD.
CuMMmeTpus B IPOCTPaHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEHUSIX, H300PakKaTh OT
PYKH, CTPOUTH C MOMOIIBI0O MHCTPYMEHTOB (purypy (oTpesox,
JIOMaHyl0, TPEYroJIbHUK, MPSAMOYTOJIbHUK, OKPYKHOCTD),
CUMMETPUYHYIO JIaHHOM OTHOCHUTENBHO TPSIMON, TOYKH C
HAIPABJISIONIEH TOMOIIIBIO.

HaxoauTh npuMepbl CHMMETPUHN B OKPYXKAIOIIEM MHPE.
MopenupoBarh 13 Oymaru JABe (UIypbl, CHUMMETPUYHbBIE




OTHOCHUTEJIBHO INPSIMOM; KOHCTPYHPOBATH TI'€OMETPUUYECKUE
KOH(UTYpAIMH, UCIIOJIb3YSl CBOMCTBO CHMMETPHH, B TOM YHCIIE
C TIOMOIIBIO MH(POBBIX PECYpCOB C OMOPOM HA AJITOPUTM
y4eOHBIX ICUCTBHI.

Bripakenus
¢ OykBamMu
(69

[TpumeneHne OYKB s 3aMMUCH MATEMATHYECKUX BBIPAKCHUN U
npeioxkeHnil. *bykBeHHblE  BBIp@KEHHUS U YHCIOBBIE
MOJICTAHOBKHU ™.

bykBeHHbIE paBEHCTBa, Hax0X/ICHUE HEU3BECTHOTO
KOMITOHEHTA. DOPMYIIBI.

Hcnoab30BaTh OYKBBI UII 0003HAYECHUS YHCEN, TMPHU 3aMUCH
MaTeMaTHYeCKUX  YTBEPXKJIEHHUH, COCTaBIsATh  OyKBEHHBIE
BBIPAXEHUS 110 YCIIOBUIO 3aJauu.

HccnenoBath  HECIOXKHBIE  YHMCIOBBIE  3aKOHOMEPHOCTH,
MCTIOJIB30BaTh OYKBBI JJIs1 UX 3aITUCH.

BoruucasiTh 4uCiIOBOE 3HaUeHHE OYKBEHHOI'O BBIPAXKEHUS IPU
3aJJaHHBIX 3HAUYEHUAX OYKB C ONOPOM Ha aNrOpPUTM Y4UEOHBIX
IECUCTBUH.

3anuceiBaTh ¢popmy.ibi: nepumerpa u IJI0IIA U
IPSIMOYTOJIBHMKA, KBajpara; [UIMHBI OKPY)KHOCTH, IUIOIIAIU
KpYra; BbINOJHATH BHIYMCJIEHHS 110 3TUM (OopMyJiaM.
CocraBisiTh (OPMYJIbl, BBIPAKAIOIIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PaCCTOSTHUE; 11€Ha, KOJINYECTBO,
CTOMMOCTh; IPOU3BOJUTENILHOCTh, BpeMs, O00BEM pPabOTHI;
BBITNIOJIHATH BBIYUCIIEHUS 110 3TUM (opMysiaMm.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(pPMETHYEeCKOro
JIEHCTBHSL.

Harasanas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTbIpEXYTroNIbHUK, MIPUMEPBI YETBIPEXYTOJIbHUKOB.
[IpssMoyronbHUK,  KBajgpaT: CBOWCTBAa CTOpPOH,  VIJIOB,
JUaroHaeu.

W3mepenue yriioB. Busibl TpeyroapsHHUKOB.

[Tepumerp mHoroyrompHuka. Ilmomans ¢urypsr. dopmyssi
nepuMeTpa W IUIOIIAAM NpsMoyroiibHuKa. [lpubnmxénHoe
W3MEpPEHHeE TIomaau Guryp.

*TIpaxTrueckas padota «Ilmomane kpyra»*.

M300paxkaTh Ha HEIWHOBAHHOW U KJeT4aTol Oymare c
HCIOJIb30BaHNUEM 4epTEKHBIX MHCTPYMEHTOB
YeThIPEXYTOJBbHUKH c 3a/laHHBIMU CBOICTBaMM: C
napajulebHBIMU, MEePHEeHANKYISIPHBIMU, PaBHBIMH CTOPOHAMHU,
OpSAMBIMU  yIJIaMH U JIp., PaBHOOEAPEHHBI TpPEyrojbHHK.
IIpensarats M 00Cy:KIaTh CIIOCOOBI, AJTOPUTMBI ITIOCTPOEHUS.
HccaenoBarb,  HUCHONB3YyS  OKCIIEPUMEHT,  HaOJIOJCHHUE,
MOJIEJIMPOBAaHUE, CBOMCTBA  MPSMOYrOJbHUKA,  KBaJpara,
pa3duBaTh Ha TPEYTOJBHUKH C OTIOPOIl HAa BOIIPOCHBIH IIJIaH.

O00CHOBBIBATb, ONPOBEPrarb C MOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHUS O MpPSAMOYIOJIbHUKE, KBaJpare, Pacrno3HaABaTh




BEPHbBIC U HEBEPHBIE YTBEPKIACHUS.

H3MmepsiTh M CTPOUTH C IIOMOILBIO TPAHCIIOPTUPA YIJIBI, B TOM
YHUCJIE B MHOIOYI'OJIbHMKE, CPAaBHUBATH YIJIbl;, Paclo3HABATH
OCTpBbIE, IIPSMBIE, TYIIBIE, PA3BEPHYTHIC YIJIBL.

PacnosnaBars, n300paxarth OCTPOYTOJIbHBIM,
NPSMOYTOJIbHBIM, TYIOYTOJIbHBIM, pPaBHOOCIPEHHBIN,
PaBHOCTOPOHHUI  TPEYroJbHUKM (IpU HEOOXOJUMOCTH C
UCIIOJIb30BAHUEM BU3YaJIbHOM OMOPBI).

BbrunciasarTs HEPUMETP MHOTOYT'OJIbHUKA, IIo1Ia1b
MHOI'OYTOJIbHUKA pa30MeHHeM Ha MPSIMOYTOJbHUKHU, Ha PaBHbIC
¢Gurypsl, HUCIHOJIb30BaTh METPUUYECKUE EAMHUIIBI H3MEPEHUS
JUIMHBI U TUIOLIA/IU C OIIOPOI Ha aJITOPUTM y4eOHBIX JIeHCTBUH.
Hcnonb3oBath NpudankEéHHOe U3MepeHne JIUH U IUIOIaaen
Ha Kier4yaro Oymare, NpuOMMKEHHOE H3MEpEHHE JUIMHBI
OKPYXHOCTH, IIOILAIN KPYyTa.

Monoxurenbuble u |Llenpile  uyncma.  *Moayns  umcna,  reomerpuueckas | [I[puBoauTh, NpHUMepPbI HCIOJIb30BAHUS B pEaJbHOM JKU3HU
oTpHuIaTeJbHbIe  |UHTEpIIpETaNus MOIY/Isl. YUCIOBBIC IPOMEKYTKH™. MOJIOKUTEIBHBIX M OTPUIATEIBHBIX YHCEL.
qucaa ToTOKUTENBHbIE W OTpHIATENbHBIE uucnma. CpaBHEHHe H3006paxaTh Liesble Yucia, TOJIOKHUTEIHBIC H OTPULATEIbHEIC
(40 W) TIOJIOKUTENBHEIX U OTPULATENBHBIX uncel. Apudmerndeckue |THCId  TOIKaMH  Ha  HHCIOBOM  NPSAMOM,  MCIIOJL30BAThH
NEHCTBHSA C TOJIOKHUTENBHBIMA U OTPHIATENBHBIMH YKCIaMu, | ACTOBYIO HPAMYIO UL CPaBHEHHS THCCIL.
PellleH’e TeKCTOBEIX 3a/1ax. IpuMensiTh NpaBWjIa CPaBHECHHUS, YNOPSA0YMBATHL IIEIbIE
4uCIia; *HAXOAUTh MOAYJIb Uhcaa™.
®opMyIHpOBaTHh NPaBUJIA BEIYUCICHHAS C MTOJOKUTESITHHBIMHU H
OTPULATEIbHBIMU YHUCIAMH, HAXOAWTHh 3HAYEHHS UHUCIOBBIX
BBIPAKECHHI, COZIEepIKALNX JEUCTBUSA
C TOJOXWUTEIBHBIMH M  OTPUIATENFHBIMH  YUCIAMH  TIPH
HEOOXOIMMOCTH C OTIOPOl Ha AITOPUTM TpaBHIIA.
I[IpuMeHsiTh  CBOICTBA CIOXKEHHUS W  YMHOXEHHUS IS
npeoOpa3oBaHMs CYMM U MMPOU3BEICHUM.
IIpencraBienne [IpsmoyronbHass — cucremMa  KOOpPIMHAT HAa  IJIOCKOCTH. | OOBSICHATH W WLIIOCTPHPOBATH MOHATHE IIPSMOYrOJbHON
JTAHHBIX KoopauHaTs! TOUkM Ha MIIOCKOCTH, abcycca U OpHHATA. CHCTEeMbl ~ KOOpAMHAT  Ha  IUIOCKOCTH,  HCIIOJIb30BaTh
(6 9) CTonGYaThIC H KPYTOBBIC AHATPAMMBL. TEPMHUHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM IJIOCKOCTU TOUKU U




[Tpaktuyeckas padora «IlocTpoeHue quarpaMm.
Pemienne  TEKCTOBBIX — 3azay,  COACpXKAILMX  JAHHBIC,
Ipe/ICTaBICHHbIEC B TAONHIIAX U HA JUarpaMmax.

¢urypel 1o 3aJaHHBIM KOOpIWHATaM, HAXOAUTh KOOPIUHATHI
TOYEK.

YuraTth cTon04aTeie u KpYyroBbl€ JarpaMMBbl;
HHTEPNPeTHPOBATH JlAaHHBIE; CTPOUTH cTosiouaThIe
JarpaMMmBbl.

Hcnonb3oBath mHGOPMANMIO, NPEACTABICHHYIO B Tabmunax,
Ha JuMarpamMmax JUis pelleHHs] TEKCTOBBIX 3aJad M 3aJad u3
peanbHOU KU3HU.

Harasanas
reoMeTpus.
Durypsni

B MPOCTPAHCTBE
99

*TIpstMOyTOJIbHBIN MapajuieNienuIel, Ky0, npusma, nupamuia,
KOHyC,  UuiauHap, 1map u  chepa.  M3o0paxeHue
MPOCTPAHCTBEHHBIX duryp. [Tpumepsr pa3BEPTOK
MHOT'OIPAHHUKOB, HUIMHAPA U KOHYCA.

[TpakTrueckas pabota «Co3znanue Moenei
HPOCTPAHCTBEHHBIX (PHUTYPY.

[Tonsitue oOBEMA; emauHHIBI U3MepeHus o0bEMa. OOBEM
OpSMOYTOJIBHOTO Mapajuienenumnenaa, kyoa, Gopmyinsl o0bEMa™.

Pacno3HaBaTh Ha  uepTekax, pHUCYHKaX, OMHCHIBATH
NUpaMHy, IPU3MY, LIUIUHAD, KOHYC, IIap, H300pakaTh UX OT
PYKH, MOeJIMPOBATH U3 OyMaru, MIacTUJIMHA, IPOBOJIOKHU U JIp.
¢ Hampasisitouiei nomoiupto. [puBoANTH MpUMeEpPbI 0OBEKTOB
OKPY’KaIOIIeTr0 MUPa, HMEIONINX (OPMBI Ha3BAaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PaJInyC U JUAMETP, pa3BEPTKA.

N3y4yaTh, UCHOIB3Yys SKCIEPUMEHT, HAOJNIOJIEHHE, U3MEPEHHE,
MOJIEJIMPOBAaHUE, B TOM YHCIIE€ KOMIIBIOTEPHOE, 1 OMHCHIBATH
CBOICTBA HA3BaHHBIX TECJI, BHISIBJATH CXOJACTBA W Pa3JIN4Ms:
MEXy MUPaMHUION U IPU3MON; MEXIY LWINHIPOM, KOHYCOM U
LIapOM.

Pacno3naBarh pa3BEPTKM MapasuieNienuiena, Kyoa, MpPU3MBI,
NMPaMHJIbI, KOHYCa, [IWINHIAPA; KOHCTPYHPOBATDH JIaHHBIE TEJla
U3 pa3BEPTOK, CO3[aBaTb WX MOJEIM C HaIpaBIAIOIIEH
ITOMOUIBIO.

Co3naBaTh MoOJeJM IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarmy,
IIPOBOJIOKH, TUTACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Y4eOHBIX
JIEHCTBHIA.

H3mepsiTh Ha Mojessix: JUIMHBI pEOEp MHOTIOIPaHHMKOB,
JTUaMeTp Iiapa.

Boruncasite mo  ¢opmyaam: 00bEM  IPSIMOYTOJIBHOIO
napajjenenunena, Ky0a; HCIOJb30BaTh €AMHUIBI M3MEPEHMS
00béMa; BBIYHCIATH OOBEMBI TEJ, COCTABJICHHBIX M3 KYOOB,
NapauIeIICIUIECIOB; peliaTh 3a4a4i C PEAIbHBIMHA JaHHBIMU C




OIIOPOY Ha CIPABOYHYIO UH(POPMAIIHIO.

IoBTOpEHME,
00001IeHHE,
CHCTeMaTH3alusl
(20 u)

[ToBTOpEHHE OCHOBHBIX TMOHATHI W METOJIOB KypcOB 5 U 6
KJIacCOB, 0000IICHNE U CUCTEeMaTH3aIHs 3HAHUH.

BeruucasaTe 3HAYEHHUS BBIPAXKECHHUI, coJiepaKalnx
HaTypaJbHbIC, [EJIbIE, IIOJIOKUTEIBHBIE UM  OTPULATEIIbHBIC
yucia, OOBIKHOBEHHBbIE M JECSITUYHBIE JApOOH, BBINOJIHATH
npeoOpa3oBaHusl YKMCed U BBIPAKEHUH MpPHU HEOOXOJUMOCTH C
HaIpaBJISAOIIEH TOMOIIIBIO.

BeriOupars  cmocod  CpaBHEHHs  4YHCEll,  BBIYMCIICHHIA,
NPpUMEHATHh CBOWcTBA apudmMeTHyeckux JeWCTBUN  Juid
panMOHANN3alUY BIYUCIICHUM.

Pemars, mnpocreiiiiMe 3agauyM U3  pPEAIBHOW  JKU3HU,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMA Ul PEIICHHs 3a1a4 U3
JIPYruX NpeIMETOB.

Pemath npocreiiiue 3axa4u pasHbIMH clIOCO0aMHu.
OcylmecTBJIATh CAMOKOHTPOJIb BBIIOJHAEMBIX ACUCTBUA U
CaMOIIPOBEPKY pe3yibTaTa BEIUNCICHUMN.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 'OAAM OBYYEHUS)

7 knace (He menee 102 )

Ha3Banue
pa3aesa (TemMbl)
Kypca (4uci1o

OcHoBHOE coaep:xaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4A0 M XCS

4acoB)
Yucaa u [TonsiTHe parmoOHATIBLHOTO YHUCIIA. CucreMaTH3UpPOBaTh " odoramarn 3HAHMS 00
BbIYHMCJICHHS. Apudmernueckue IEHCTBUS C PANMOHAIBHBIMH YHCIAMH. | OOBIKHOBEHHBIX U JECSITUYHBIX APOOSX.
PanuonanbHble CpaBHeHMe, ynops10UMBaHUE PALIMOHAIBHBIX YHCEI. CpaBHMBATBh H YHOPSIA0YMBATH APOOHU, IPeoOPa30BbIBas MPH
yuciia CreneHb ¢ HaTypaJbHBIM MMOKA3aTEIEM. HEOOXOAUMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 1)

Perienne OCHOBHBIX 3a7jay Ha ApoOU, MPOIEHTHI U3 peabHON

MIPAKTUKH.
IIpyzHaku  1€NMMOCTH,  Pa3IOKEHUs

MHOXUTCIN

OOLIKHOBEHHEIE B JACCATUYHBIC, B YaCTHOCTH B 6GCKOH€‘-IHyIO
JIECATUYHYIO APOOb.
IIpumensitTe  pasHooOpasHble  CHOCOOBI M NPHEMBI




HaTypaJIbHBIX YUCEIL.
Peanbuble 3aBUCUMOCTH.
IIPOIOPLIMOHAIBHOCTH.

[Ipamas

n

obOpaTtHas

BBIYMCJIEHHs 3HAYEHMIT IPOOHBIX BhIPaKeHUH, COIepKaIUX
OOBIKHOBEHHBIE M  JECATHYHBIC JpoOW: 3aMEHATh IpH
HEOOXOJUMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECSITUYHOM, IPUBOJUTH BBIpAXEHUE K (Gopme,
HanOonee yINOOHOM sl BBIYMCICHHH, MpeoOpa3oBBHIBATH
JIpOOHBIC BBIPQKEHHUS HA YMHOKCHHE W JEJICHUE IECSITUYHBIX
npoOeit K IeHCTBUAM C LENbIMH YHCIaMHU (TIPH HEOOXOAUMOCTH
C HaIPABJISIOICH TIOMOIIBIO).

I[IpuBoANTH YHCI0BbIe W OyKBeHHbIEe NMPUMEPbI CTEIECHU C
HaTypaJbHBIM TIOKa3aTeleM, OOBSCHSAS 3HAa4eHUS OCHOBaHHS
CTETICHU W TOKa3aTelsl CTENEeHU, HAXOIUTh 3HAUCHUS CTETIECHEH

Biza @' (2 — mo6oe PAIHOHAIBHOE YHCIIO, N — HATYPATbHOE
YHCII0) € ONOPO Ha CIIPaBOYHYIO MH(OPMAIHIO.

[JonuMarts cMbIca 3amMCH 0OJBIIHUX YHCeT € TMOMOUILIO

AeCATUYHBIX Apoleii u creneHei yuciaa 10, IpuMeHATh UX B

peajbHbIX CUTyalusIX.

IIpuMeHSITH IPU3HAKYU AETUMOCTH, PA3JI0KEHHUS HA MHOXKHUTEIN
HaTypaJIbHbIX YHCEIL.

Pemiare mpocreiimiMe 3aJa4yd  Ha  YacTH, IIPOLIEHTHI,
MPOIMOPLMH, Ha HAXOXKJIEHUE IpoOH (IIPOLEHTa) OT BEJIUYUHBI U
BEeJIMYMHBI 10 €€ apobu (mporeHTy), Apobu (TpoIleHTa),
KOTOPBIN COCTABJISIET OJHA BENIMYMHA OT JApyroil. IlpuBoanTs,
pa30upaTh, OLEHUBATDH PA3JINYHBIEC PEILICHNUS, 3alIUCU PEILICHUI
TEKCTOBBIX 3a]1a4.

PacniozHaBaTh M O0BSACHATH, ONMPAsACh Ha OIPEICIICHU,
IpsIMO TPONOPIMOHATbHBIE M OOpaTHO MPOMOPLHOHATbHbBIE
3aBHCHUMOCTH MEXAY BEJIMUYMHAMH; MPUBOAUTH MPUMeEPHI ITHX
3aBHCHUMOCTEl W3 peaJbHOr0 MHpa, U3 JAPYTruX y4eOHBIX

IIPEIMETOB.
Pemare npocreiinye nmpakTHKO-OPHEHTHPOBAHHBbIE 3aJa4uM
Ha  Ipo0M, TPOLEHTHI, TNPAMYKW H  00paTHYIO

NPONOPUMOHAIBLHOCTH, NPONOPLUMH.




Auredpanyeckue
BBIPAKeHUs
(27 v)

bykBennble  BblpaxkeHus.  Ilepemennblie.  JlomycTumsblie
3HAaYEHUs NIepeMeHHBIX. DOpMyJIbL.

[IpeoOpasoBanue OYKBEHHBIX BBIPAKEHH, PACKPBITHE CKOOOK
U TIPUBEJICHUE MOI00HBIX ClIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIBHBIM [10Ka3aTEIIEM.
MHOro4seHsl. Cnoxenue, BBIUNTAHUE, YMHOXKEHUE
MHOrowieHoB.  DopMmyisibl  COKPAIIEHHOIO  YMHOXKCHMUS.
Pa3nio)xeHrne MHOrO4JI€HOB HA MHOXKHUTEIIN.

OBaagerb Ha  6a30BOM  ypoBHe  aiureOpanyeckoil
TEPMUHOJIOTHEH M CHMBOJIMKOM, MPHMEHSITH €€ B Ipolecce
OCBOEHUS yueOHOro MaTepuaia.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPAKEHMH MNP 3aJaHHBIX
3HAYEHUSX OYKB; BBIMOIHITH BBIYUCICHUS TI0 (DOPMYIIaM.
BoInoHATH IPeoOpa3oBaHus LEJIOr0 BhIPaKEHHsI B MHOTOWICH
MPUBEICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOHATL  yMHOXXEHHE OJHOYJIEHa Ha MHOTOWIEH H
MHOTOWIEHAa Ha MHOTOWICH, MPUMEHSITh (OPMyJbl KBaJgpara
CyMMBI M KBaJpaTa pa3HOCTH C OIOPOH Ha CIPAaBOYHYIO
nH(pOpMaLUIO.

OcyurecTBIATh PA3JI0KEHUE MHOTOYJICHOB HAa MHOXHUTEIH
HYTéM BBIHECEHUS 32 CKOOKHU O6HICFO MHOXUTCJIA, IPUMCHCHU A
dopMynbl  Pa3sHOCTH KBaApaToB, (OpMYyT COKpAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIHUIO.
I[pumensitb 1peoOpa3oBaHUE MHOIOWIEHOB JJISI  PELICHHS
Pa3JIMYHBIX 3aaa4 M3 MaTC€MaTUuKHW, CMCKHBIX MPEAMCTOB, U3
peaabHON MPaKTUKH.

3HAKOMUTHCS € HCTOPHEH Pa3BUTHS MaTEMATUKU.

YpaBHeHust
U HepaBeHCTBA
(20 v)

YpaBHeHue, IpaBuia npeoOpa3oBaHus YPaBHEHUS,
PAaBHOCUIIBHOCTh YPaBHEHMIA.

JInnenHOE ypaBHEHHE C OHOU NTEPEMEHHON

MEPEMEHHOM, pEelICHNE TUHEUHBIX YpaBHEHUM. Pemenne 3amau
C TIOMOIIBIO YPaBHEHHU.

*JIuneltHOe ypaBHEHUE C ABYMS [IEPEMEHHBIMU U €T0 rpapuk™.
Cucrema ByX JUHEMHBIX YPaBHEHUH C IByMS IEPEMEHHBIMHU.
Pemenne cucrem ypaBHEeHUH CIMOCOOOM TIOJICTAHOBKH |
CIIOCOOOM CIIOKEHHS.

Pemars, uHENWHOE ypaBHEHHME C OJHOM IIEPEMEHHOM,
NpUMeHsiA MPaBHJIA IEPEX0Ja OT HMCXOJHOTO YpPaBHEHHS K
paBHOCWIBHOMY eMmy Oomnee mnpoctoro Buia. IIpoBepsiTh,
SIBJISIETCS JIU KOHKPETHOE YMCIIO KOPHEM YPaBHEHUS.

[oa0upars mpumepnl MHap YUCEN, SBILIOIIUXCS PELICHUEM
JIMHEMTHOTO YPABHEHHUS C ABYMS IME€PEMEHHBIMH.

CTponTh B KOOPJMHATHOH IUIOCKOCTH TIpaduK JUHEHHOTO
yYpaBHEHUs C JABYMsI TEPEeMEHHBIMH (TIpH HEOOXOJAUMOCTH C
UCIIOJIb30BAHUEM CMBICIIOBOW OTOPBI); MONB3YACh TpadUKOM,
NPUBOANTH NMPUMeEPHI PEILICHUS YPAaBHEHUS.

Haxonuth pemieHme CUCTEMBI IBYX JIMHEWHBIX YPaBHEHHUU C
IBYMsI TICPEMEHHBIMH C OIOPOW Ha aJIroOpuTM Y4eOHBIX
JIeHCTBHIL.

CocTaBJisITh M peliaTh YPABHEHUE WIM CUCTEMY YPaBHEHHUHU 11O




YCIOBUIO 33Ja4¥, HWHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3aJa4yd IOJIY4YCHHBIA pE3yJbTaT € ONOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsi
U rpaguKH.
DOyHKIUA
(24 9)

Koopaunara toukum Ha mpsMoi. UYUHUCIOBBIE TPOMEKYTKH.
PaccrosiHne Mexy 1ByMsl TOYKaMH KOOPAVMHATHOU MPSIMOK
[IpsimoyronbHasi cucTeMa KOOPAMHAT Ha IIocKocTu. IIpumepsr
rpaduKoB, 3amaHHBIX (opmynamu. YUtenue rpaduxoB
peaJIbHBIX 3aBUCUMOCTEN.

[Tonsarune ¢ynkuuun. I'padux Gynkuuu. CpoiicTBa (QyHKIHIA.
Jluneitnas  ¢yukuus. Iloctpoenue rpaduka JIUHEHHOM
bynkun. ['paduk Gyakumn y = kX + b,

HN3o00paxkatsh Ha KOOPJMHATHOU MpAMOi TOYKH,
COOTBETCTBYIOIIME 33aJaHHBIM KOOpAMHATAM, JIy4H, OTPE3KH,
MHTEPBAJIbl; 3aMMCHIBATh UX Ha aJlreOpanieckoM si3bIKe.
OtrMeyaTh B KOOPAMHATHOH IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTH TpaQUKU HECIOKHBIX 3aBUCUMOCTEH,
3aJaHHBIX (OpMyJlaMH, B TOM YHCJE C MOMOIIBIO IU(PPOBBIX
J1a00paTOPHUIA.

[IpuMeHsiTh, U3y4aTh NPeMMYIIECTBA, WHTEPNPETHPOBATH
rpaduyeckuii crocod npeacTaBiIeHus U aHaIu3a pa3sHoo0pa3HOH
KU3HEHHOH MH(OpMAIHH.

OcBanBaTh Ha 6a30BOM YpOBHE IOHATHE (YHKLIUH, OBJIaI€BaTh
(GYHKIIMOHATIBbHOW TEPMHUHOJIOTHEHN.

PacnosnaBath JuHeiiHyo ¢yHkimoo Y = kX + b, onuceiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI Kod(duimenToB K u b
(mpu HEOOXOAMMOCTH C OMIOPOM Ha ANTOPUTM IPABUIIA).
Crpours rpaduku JuHeHON QyHKIMHU, QyHKIMU Y = KX + b
HUcnoan3oBare nugpoBeie pecypebl Ul ITOCTPOEHHUS
rpadukoB QyHKIMI 1 U3yUYESHUs] UX CBOWCTB.

[TpuBOANTE TpUMEPHl JMHEHHBIX 3aBUCHUMOCTEH B peaJbHBIX
nporieccax v SIBICHUSX.

IloBTOpPEHME
" 00001ICHHE
(69)

[ToBTOpEHNE OCHOBHBIX MOHATUN M METOJOB Kypca 7 Kiacca,
0000111eHNE 3HAHUH.

BbiOnpars, mNpUMEHATH CHOCOOBI  CPAaBHEHUS  YHCEll,
BBIUMCJICHUM,  MpeoOpa3oBaHUN  BBIpAXKEHWH,  pELICHUS
yYpaBHEHHH PU HEOOXOIMMOCTH C HANPABIISIONIEH TOMOIIBIO.
OcyuiecTBJASATh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYUCIEHHUH, Mpeodpa3oBaHui,
ITOCTPOEHHUH.

Pematy mpocreiilime 3agauM U3 pEaIbHOM  JKU3HH,
NPUMEHATh MaTeMaTHYeCKUe 3HAHMA JUIA PEIIECHUS 3aJ1a4 U3
JIPYTUX IPEIMETOB.




Pematy mpocreiilime TeKCTOBbIe 3aJa4M, CPaBHUBATD,
BbIOUPATH CIIOCOOBI PEILICHNS 3a/1a4UH.

8 knacc (He menee 102 u)

Ha3Banmue
pasaeina (TemMbl)
Kypca (4ucj10

OcHoBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yucaa n KBanmpatHplii  KOpeHb ~ W3 4HCIA. *TlonsTue 00 | @opMy.THpOBaTH OMpeeieHne KBAJAPaTHOTO KOPHs M3 4YUCIIa,
BbIYHCJICHUA. UppaluoHaIbHOM  yMcie.  JlecaTuuHble  MpUOIMKEHUS |apU(PMETUYECKOTO KBaJpPaTHOIO KOPHS IpPU HEOOXOAMMOCTH C
KBaapaTubie HppalMOHAJIbHBIX YUCE. BU3YaJIbHON OMOPOH.
KOpHHU JeiictButenbHble ynciaa. CpaBHEHHUE JEHCTBUTENbHBIX uucen™. |[IpuMeHsITh OINEpaluio HM3BJICYEHUS KBAJpaTHOTO KOpPHS W3
(15 ) ApudmeTrueckuii KBapaTHbIN KOPEHb. qHcia, HCOJb3Ys TPU HEO0XO0AUMOCTH KAJBKYJISITOP.

YpaBHeHue Buaa x> = a.

CaoiicTBa apu(pMeTHIECKUX KBaJIpaTHBIX KOpHEH.

[IpeoOpazoBaHre  YHCIOBBIX  BBIPAKECHUH,
KBaJIpaTHbIE KOPHH.

COZIepIKAIIUX

OIICHI/[BaTb KBaApaTHLBIC KOpHHU OeIabIMU qucjiaMu u
JECATUYHBIMH JPOOSIMHU.

CpaBHuUBaTL M YNOPSAOYMBATH  PAlMOHAJIBHBIE U
MPPALMOHAIIbHBIE YKCIIA, 3aIIMCAHHBIE C TIOMOIIBIO KBaJpPaTHBIX
KOpHEH MpH HEOOXOIMMOCTH € HAPaBJISIONIEH TOMOIIBIO.

HccaenoBarb ypaBHEHHE X2 = d, HAaxXOAWTb TOYHBIE H
npubimkEHHBIe KopHU ipu & > 0.

HccnenoBarh cBOWCTBAa KBaJpaTHBIX KOpPHEH, IPOBOIA
YHUCIIOBbIE SKCIIEPUMEHTHl C MCIOJIb30BaHUEM KaJbKyJIATOpA
(KOoMIIBIOTEPA).

IlpumeHaTs cBOMCTBA apu(MeTHYECKMX KOpHEH 1Jd
npeodpa3oBaHNs BbIPAKEHUI.

BbinosHATs, mpocreiilmme npeodpa3’oBaHUsl  BBIPAKECHUU,
coJlepKalluX KBaJpaTHble KOPHU. BpIpaxkaTb MepeMeHHbIE U3
reoOMeTpHUECKUX M (PU3nUecKux (HopMys Ipu HEOOXOJUMOCTH C
OIOPO Ha MPaBHUJIO.

BorunciasaTs 3HaYeHHsl BBIPAXKEHUMN, COAEPKAIIMX KBaJpaTHbIE




KOpPHU, UCIIOJIB3Ys IPU HEOOXOAUMOCTH KAJIbKYIISATOP.
HUcnoab3oBatb B XOA€ pelleHUd 3a7a4  dJIEMEHTapHbIC
NPEJCTAaBICHUSA, CBSI3aHHBIE C NPUOMMKEHHBIMU 3HAYCHUSMH
BEIIMYMH.

3HAaKOMUTbBCA C UICTOPUEH pa3BUTHSA MAaTeMAaTHKH.

Yucaa n
BBIYHCJICHHUS.
Crenenn

¢ HeJbIM
nmokasarejiemM
(74)

Crenens ¢ nensiM mokasareneM. CTangapTHas 3auch YUCa.
Pa3mepsl 00BEKTOB OKpyKaromero Mupa (OT 3JIEMEHTapHBIX
YaCTHUIl 10 KOCMUYECKUX O0BEKTOB), ITUTEILHOCTh IPOIECCOB
B OKpYXaroIleM MHUpE.

CBolicTBa CTETIEHHU C IIEJIBIM ITOKa3aTeNeM.

®opmy/IMpPOBATh ONpeAe/ieHue CTEIICHH C LIEIbIM II0Ka3aTeleM
(mpu HEOOXOUMOCTH 1O BU3YaJIbHOU OTIOpE).

IIpeacraBasare 3anmuch OONBIIMX W MajblX 4YHUCEN B
craHgapTHOoM Bujae. CpaBHMBATh 4YHCIIa M BEJIMYUHBI,
3alMCcaHHbIE C UCIIOIb30BaHUEM cTeneHu 10.

HUcnoab3oBaTh 3amMch 4YUCEI B CTAHAAPTHOM BHUAE JIA
BBIPQXEHHUS pa3MepOB OOBEKTOB, IJIUTEIBHOCTH IPOLIECCOB B
OKPY’KaOIIEM MHUDE.

®opmyIMpPOBaTh, 3aIUCHIBATL B CHMBOJHYECKOH (popme U
WIIOCTPUPOBATHL NMPUMEPAMHU CBOWCTBA CTENEHH C LENBIM
nokasareineMm (Ipu  HEOOXOIMMOCTHM C  HUCHOJIb30BAaHUEM
BU3yaJIbHOW OTIOPHI).

I[IpumensiTh  cBOWiCTBA  CTEMEHHM JUIsI  IpeoOpa3oBaHUS
BBIPAXKEHHM, COAEpKAIIUX CTENEHU C LEJbIM IOKa3aTelieM C
UCIIONIb30BAaHUEM  CIIPaBOYHOW HWHGpopManuu. BbIMOJHATH
JAefcTBUSI C YUCIAaMH, 3alMCAHHBIMU B CTaHAAPTHOM BHJIE
(YMHOXXEHUE, JIeNICHUE, BO3BE/ICHUE B CTETICHB ).

AuredOpanyeckue
BBIPasKeHH .
KBaaparubii
TPéXwieH

(S4)

KBanpatubiii TpéxwieH. Pa3noxkeHue KBagpaTHOTO TpPEXUWIECHA
Ha MHOKHUTEH.

Pacno3naBarh,  KBaJpaTHbIA  TPEXWIEH,  YCTAaHABIMBAaTh
BO3MO>KHOCTb €0 Pa3joKEeHHsI Ha MHOKUTEIH.

PackaaapiBaTh Ha MHOKMTEJIM KBAJPATHBIM TPEXWIEH C
HEOTPUIATENIbHBIM JAUCKPUMHUHAHTOM TIPU HEOOXOAMMOCTH C
OINOPO Ha AITOPUTM TPaABHIIA.

AuredOpanyeckue
BBIPasKeHH .
Auredpanyeckast
ApooOL

Anrebpandeckas ApoOs. [JomycTumMpie 3HaYEHUS TIEPEMEHHBIX,
BXOIAIIMX B anreOpanyeckue BbeIpakeHus. (OCHOBHOE
CBOMCTBO anreOpanyeckoit npodu. CokpaieHue apooeii.

CJ'IO)KGHI/IC, BbIYUTAHUC, YMHOXKCHUC )41 ACIICHUC

3anuceiBaTh anredpandeckue BeipaxkeHus. HaxoauTnb 001acTh
oTpeieNieHUs] PAlIMOHAIBHOTO BBIPAKECHHUS.

BbINOJHATHL YKCIOBBIE MMOACTAHOBKA M BBIYMCJIATH 3HAUCHUE
JIpoOH, B TOM YHKCIIE C TOMOIIBIO KATBKYISATOPA.




(15 49)

anredpanvecKux

npobeit.  [IpeoOpa3oBaHue  BbIpaKEHUH,

coJiepKalux ajareopandeckue aApoou.

@®opMyIupoBaTHL OCHOBHOE CBOIMCTBO ainreOpandeckoil apodu
Y MPUMEHSATH €ro I IpeodpazoBaHust JpoOei.

BbINOHATL JAeicTBUSL C anreOpanyecKUMH JpOoOsIMH  TIPH
HEOO0X0AUMOCTH ¢ Hampasisomeil nomompo. I[IpumensaTs
npeoOpa3oBaHus BBIPAKECHUN JUIS pPEUIeHUs 3a1ady. BuIpamkaTth
nepeMeHnble 13 Gopmyn (PpU3MUECKHX, TE€OMETPUUECKHUX,
OIKCHIBAIOIINX OBITOBBIE CHUTYallMH) MpPH HEOOXOJUMOCTH C
HaIPAaBJIAIOIEH TTIOMOIIBIO.

YpaBHeHus

1 HepaBeHCTBA.
KBaaparusie
YPaBHEHHS
(154)

KBagparnoe ypaBHeHue. HenosiHoe KBagpaTHOE ypaBHEHHE.
dopmysa KopHel KBaapaTHOTo ypaBHeHus. *Teopema Buera™.

Perenue

YpaBHEHUH,

CBOJAIINXCA K KBaJApPaTHBIM.

[Ipocreiimme ApoOHO-paLIMOHATILHBIE YPaBHEHHUSL.

Pemenne
YpaBHEHUH.

TEKCTOBBIX

3aaa4 € IOMOIIBIO  KBaJApPaTHBIX

Pacno3naBaTh KBajpaTHbIC YPaBHEHHS.

3anuceiBaTth (QopMyJy KOpPHEH KBaJpaTHOIO YpaBHCHUSA;
peliaTh KBaJpaTHbIe YPaBHEHHs] — IIOJHBIE U HENOJHbIE (C
UCIOJIb30BAaHUEM CIIPABOYHON MH(POPMALIUN).
IIpoBoauTes  mpocreiiliue  HccJIeI0BAHUA
YpPaBHEHUU.

Pemath ypaBHeHusl, CBOJSAIIMECS K KBaJIPAaTHBIM, C IIOMOIIBIO
npeoOpa3oBaHUil M 3aMEHON TNEepeMEeHHOM ¢ omopod Ha
QITOPUTM MPABUIIA.

Habnrogate M aHaJIM3MPOBATBH CBA3b MEXAY KOPHAMU U
K03 uLIMeHTaMH KBaJAPaTHOTO YPAaBHEHHUS.
*TIpuMeHsTh TEOpPEMY Buera
3aja4 (C MCIOIb30BaHUEM 00pasia)™.
Pemats TekcTOBBIE 3amaydm  anreOpanvyeckuM CIocoOOM:
MEPEXO/IUTh OT CJIOBECHON (HOPMYIHPOBKM YCIOBUS 3aJaud K
anreOpanvyeckoi MOAENTH MYyTEM COCTaBJICHUS YpaBHEHUS (IIpH
HEOOXOUMOCTH C  HaNpaBIAIOIIEd TOMOINBIO);  peliaTh
COCTaBJICHHOE YPaBHEHUE; NUHTEPIIPETUPOBATH PE3YIbTaT.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS aIreOphl.

KBaApaTHBIX

JJIA peuicHud

YpaBHeHust

U HepaBeHCTBA.
Cucrembl
YPaBHeHUil

(13 v)

JIuHeitHOE ypaBHEHHE C JBYMs IE€pPEeMEHHBIMH, €ro rpadux,
IIPUMEPBI PELICHNUS YPABHEHH B LIEJIBIX YNCTIAX.
Pemenne cucreM [AByX JIMHEWHBIX YPaBHEHUNW C JBYMs

INEPEMEHHBIMHU.

[Ipumepsl pemieHus: CUCTEM HEIUHEWHBIX

YPaBHEHUH C ABYMsI [IEPEMEHHBIMH.

Pacno3naBaTh JTMHEHHBIE YPABHEHUS C IBYMSI IEPEMEHHBIMH.
Crpouth rpaQuKy JIMHEHHBIX YpaBHEHHMH, B TOM YHCIE
HCMOJIb3ysl NHM(pPOBbIe pecypchl (P HEOOXOIUMOCTU C
OTIOPOH Ha AITOPUTM YIE€OHBIX IEHCTBHIA).

Pa3nuyaTes napajuleNbHbBIE M NIEpPECEKArOIIUEC NPSMbIE 110 UX




*T'padpuyeckas  uHTEpHpeTanus  ypaBHEHUS C  JOBYMs
NIEPEMEHHBIMM U CCTEM YPaBHEHUH ¢ ABYMs IEPEMEHHBIMU*.
PemreHne TeKCTOBBIX 3a/1a4 C IOMOILBIO CUCTEM YPABHEHUM.

YPaBHEHUSIM.

Pemath cucCTEMBbl JBYX JMHEHHBIX YPAaBHEHUW C JBYMs
[IEPEMEHHBIMU M1OJICTAHOBKOM U CIIOKEHUEM.

Pematp npocteiiiire CuCTeMbl, B KOTOPBIX OJHO M3 YpaBHEHUU
HE SIBJIICTCS] TMHEWHBIM IPU HEOOXOIUMOCTH C HAIpaBIISIOLICH
MTOMOMIBIO.

*TIpuBoauth rpaduyuecKyr0 HHTEPHPETANMI0 PEILICHUs
yYpaBHEHUS C ABYMs IEPEMEHHBIMU U CHCTEM YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU. ™

PemaTth TeKcTOBBIE 32/1a4H ANTreOpanyecKUM CIIOCOOOM.

YpaBHeHus YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTh cBOlicTBa YHUCJIOBBIX HEPaBEHCTB,
U HEpaBeHCTBA. HepaBeHncTBO ¢ 0qHOM nepeMeHHOM. JIMHEeWHbIE HEPABEHCTBA € | WILIIOCTPUPOBATh UX HA KOOPIUHATHON IIPSIMOM.
HepaBencrBa OJIHOM mnepemMeHHOW U uX pemeHue. Cuctembl JHHEWHBIX | [[puMeHATH CBOWCTBA HEPABEHCTB B XOJI€ PELLICHUS 3a/1a4.
(12 9) HEPaBEHCTB C OAHOM MEPEMEHHOMN U UX pELICHUE. Pemars JuHEHHBIE HEPaBEHCTBA C OJHOM IIEPEMEHHOM,
N300paxeHnue pemieHus JIMHEHHOTO HEPaBEHCTBA U UX CUCTEM |M300paxarh pellleHrne HEpaBeHCTBA Ha YMCIIOBOM MpSAMON.
Ha YHUCJIOBOM IIPSIMOA. PemaTth cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh pelIeHUEe
CHCTEMBl ~ HEPaBEHCTB  HAa  YHUCJIOBOW  NPSIMOW  IIpH
HEOO0XOAMMOCTH C BU3YaJIbHOW OMOPOA.
DOyHKUIMH. [lonstue ¢ynkuuu. OOnacTh omnpezneneHuss U MHOXecTBO | Mcmoab3oBaTh  (QYHKUHMOHAJIBHYIO ~ TEPMHUHOJIOTHIO  H
OcHoBHBIE 3Ha4eHu QyHKIuU. CriocoOb! 3a1aHus PYHKIHIA. CHMBOJIHKY.
NOHATHS I'paduk ¢ynkuu. CoiicTBa (QyHKIMH, UX OTOOpakeHHE Ha |BbluMCAATH 3HAYeHHss QYHKUIUH, 3aJJaHHBIX (GopMmysnaMu (IIpu
Sy rpaduke. HEOOXO/JMMOCTH MCIONb30BaTh KalbKYJIATOpP); COCTABJIATH

Ta0JMIbI 3HAYeHUH (QYHKIHH.

Crtpouts no Toukam rpapuku QyHKIuUIL.

OnuceiBaTh cBOlicTBa (QYHKIIMH Ha OCHOBE €€ IrpaduyecKoro
OpEJCTaBICHU TpPH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
MTOMOMUIBIO.

Hcnoab3oBaTh  QYHKUMOHAIBHYIO  TEPMHHOJOTHI0O M
CHMBOJIMKY.

HccaenoBarh mpuMepbl TpadUKOB, OTPAKAIOIIMX peabHbIC
npoueccsl U sBiacHUSA. IIpuBOAUTHL NpHUMepbI IPOLECCOB U
SIBJICHUU C 3aJJaHHLIMU CBOMCTBaMHU.




Hcnoab30BaTh KOMNBIOTEPHBbIE POTPAMMBI [UIsl IOCTPOCHHUS
rpadukoB pyHKUIUN U U3y4EHUSI UX CBOMCTB

DyHKIUH. Urenne u mnoctpoenue rpaduxoB ¢yHkuuid. IIpumeps: | HaxoanTh ¢ moMoumbio rpaguka QyHKIMY 3HaUEHHE OJHOH U3
YuciioBbie rpaduKoB (PYHKIHM, OTpa’KaroIINX peabHble MPOLECCHI. paccMaTpUBAEMBIX BEIMYUH 110 3HAYECHUIO APYTOM.
byHkuun OyHKIUH, OIIMCHIBAIOIIE [PAMYIO U o0paTtHyio | B HECIIOKHBIX CiIydasx BbIpaxKaTh (OPMYJIOH 3aBHCHMOCTH
99 IIPONOPLIMOHATIbHBIE 3aBUCUMOCTH, UX rpaduku. 'unepbona. | Mexay BeIUUUHAMM.
I'paduk pyaknmm y = X, OnuceiBaTh XapakTep W3MEHEHUS OJIHOW BEJIWYUHBI B
k v
OynKiR Yy = 2y =Xy = VX, Y =< *rpaduueckoe 3aBHCHUMOCTH OT U3MEHEHUS IPYron }
. . Pacno3snaBath Buabl u3ydaembix ¢(ysknmii. I[loka3piBaTh
pEellIeHNEe YPaBHEHUI U CUCTEM ypaBHEHUI. .
CXeMATH4YeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpapuKoB byHKIni BUJA! y = X4, y = X,
_ _k
Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HYECKHUE
NpeacTaBJIeHus Ul PELICHUS U UCCIEA0BAHUSA YPABHEHUN U
CHUCTEM YpaBHEHUH.
[pumensaTe nudpoBbie pecypcbl Ui MOCTPOEHUs TPa(UKOB
GyHKLINH.
IloBTOpPEHME IloBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHSITb CHOCOOBI CPaBHEHHMS 4YMCEJ, BBIYUCIICHUN
b 3

H 000011IeHNEe
(6 9)

KJIaCCOB, 0000IIIeHNE 3HAHUH.

peoOpa3oBaHuil BIpaXKEHUH, pellieHus] ypaBHEHUH.
OcyumiecTBIASATH CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUM H
CaMONIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3oBaHUM,
IIOCTPOEHHUN.

Pemiate 3agayM W3  peaJibHOM  KU3HHM, NPUMEHATH
MaTeMaTU4YeCcKUe 3HaHUsA JUIA pelleHus 3ajad U3  JApYyrux
IIPEAMETOB.

Pemath TekcTOBBIE 32/1a4M, CPABHUBATh, BLIOUPATH CIIOCOOBI
pelieHus 3a1a4u.

9 kaacc (He meree 102 u)




Ha3zBpanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4A0 M XCS

4acoB)
Yucaa u PanmonaneHble uncia, *uppalMOHaIbHBIE YNCIIA, KOHEUYHbIE U | Pa3BUBaTHL mpeacTaBjJeHUsl O 4HUCIaX: OT MHOXKECTBA
BbIYMCJICHHS. OeCKOHEUHbIe JeCATUYHBIE apoOu. MHO0K€eCTBO | HATYPAJIbHBIX YHCEI 10 MHOXKECTBA ACHUCTBUTEIBHBIX YUCEL.
JelicTBUTE/IbHbIE |ICUCTBUTENBHBIX  YHCEN;  JACUCTBUTEIbHBIE 4YHCIA  Kak | O3HAKOMHMTBLCHA c BO3MOKHOCTBIO IIPEICTABIICHUS
yucaa OecKOHEUYHbIE JecATUYHbIe ApoOu. B3auMHO OAHO3HAYHOE |IEWCTBUTEIBHOIO YMCIa KaK OECKOHEYHOU NeCATUYHOU aApolw,
9y COOTBETCTBHE MEXIY MHOXECTBOM JICHCTBHTEIBHBIX YUCEN U |MPUMEHATh JECATHUYHBIC MPHONMKCHHUS PAIUOHATIBHBIX U
MHOXECTBOM TOUYEK KOOPAMHATHOU MPSAMOM. UPPALMOHATIbHBIX YHCEI.
CpaBHeHHE  JEWCTBUTENBHBIX  4HCEN, apupmeTHueckue | *3anuceiBaTh, CPaBHHMBATh U YIOpPs104YMBATh
JEUCTBUS C NEHCTBUTENFHBIMU YHCIIAMU. > NeHCTBUTENbHBIE YHCIa™.
[Tpubmmxénnoe 3HAYCHHE BEJINYUHBI, TOYHOCTH | BbINOJIHATBL, coOYeTass YCTHbIE M IHCbMEHHBIE IIPUEMBI,
IPUOIHKEHHUS. apugMeTnyecKue [IeicTBUS C PALUOHAIBHBIMU YHCIAMU;
Oxpyrnenne wuyucen. Ilpukuaka W OLIEHKa pe3ylbTaTOB |HAXOAMTH 3HAYEHMsI CTENEHEH ¢ IeJIbIMH TO0Ka3aTeasiMU U
BBIYMCIICHUM. KOPHEW; BBIYUCJISTH 3HAUCHUS YUCIIOBBIX BBIPAKECHUH.
[Monyyuts mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHCell B IPAKTUYECKOMN NEATEIIBHOCTH YEJIOBEKa.
AHanu3MpoBaTh M JeJaTh BBIBOAbI (I10CI€ COBMECTHOIO
aHajm3a) O TOYHOCTU NPHUOIMKEHHs JEHCTBUTEIBHOTO YHCIA
IIPU PELICHUH 3a/1a4.
OKkpyrisiTe JEHCTBUTEIBHBIC UYHCIIA, BBINOJIHATH NMPUKUHAKY
pe3ynbpTaTa  BBIYMCICHUN, OIEHKY 3HAYE€HUNW  YHCIIOBBIX
BBIPAKCHU.
3HAKOMUTBHCS C HCTOPUEN Pa3BUTHS MATEMATUKH.
YpaBuenus JInneiniHoe ypaBHeHHe. PelieHue ypaBHEHUH, cBoAdMXCAd K| OcBauBaTh, 3alOMHHATH M NPHUMEHATb rpaduyecKkue
U HEpaBeHCTBA. JINHEWHBIM. METO/Ibl IIPU PEIICHUM ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHeHust KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHi, cBoAsmuxcs|(pu HEOOXOAMMOCTH C ONOPOM Ha alropuT™M Yy4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBaipaTHBIE YpaBHEHHUS. JeNCTBUN).
nepeMeHHOn *TlpuMepsl pelieHuWs ypaBHEHWU TpeThedd u  4eTBEPTON | Pacmo3HaBaTh Liejbie U IPOOHBIC YPAaBHEHUSI.
(14 4) CTEINEHEH pa3ioKeHUeM Ha MHOXKUTENN. ™ Pemiate JiMHeliHbIe W KBaJIpaTHbIEe YPAaBHEHHUS, YPaBHEHHS,

Pemenue 1poOHO-paliMOHATBHBIX YPABHEHHIA.

CBOJMIIMECS K HHUM, MpOCTeHIIHe JpOoOHO-palMOHATIbHBIC




Pemenne TeKCTOBBIX 3a7a4 aJII‘e6paI/I‘-IeCKI/IM MCTOJ0M.

YpaBHCHHS.

IIpennaraTh BO3MOXKHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajad,
0o0Cy’KIaTh HMX ¥ PpelaTh TEKCTOBBIE 33Jaud Pa3HBIMU
croco0aMH.

3HAKOMHTHCS € HCTOPHEl Pa3BUTHS MATEMaTUKU

YpaBHenust JIuHeliHOE ypaBHEHUE C ABYMS MIEPEMEHHBIMU U €ro rpaduk. |OcBamBaTh M NMPUMEHATHb NPUEMBbI PELICHHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JMHEWHBIX YpaBHEHHH C JIBYMs IIEPEMEHHBIMU |JIMHEHHBIX YPaBHEHHUH C IByMSl IEPEMEHHBIMU U CUCTEMBI JIBYX
Cucrembl u eé peumeHue. Pemenue cucreM IByX ypaBHEHUH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJHO yPaBHEHUE HE SBJIACTCS JIMHEWHBIM
yYPaBHEHUI KOTOPBIX JINTHEWHOE, a IPyro€ — BTOPOU CTEIICHH. (o BU3yaJIbHOH O1ope).
(14 ) I'paduueckas uHTEpIpeTanusi CUCTEMbl ypaBHeHMH ¢ JByMs | Mcmoab3oBaTh (QyHKUIMOHANbHO-Tpaduyeckre NpeicTaBiIeHUs
IIEPEMEHHBIMH. JUISl pelieHHUs] M MCCIeI0BAHUS YDABHEHUH U CUCTEM.
Perienue TekcTOBBIX 3aau aNre0panyeckuM CriocoOOM. AHAJTU3MPOBATh TEKCTHI 3a/1a4, peliaTh UX alreOpandyeckum
CIOCOOOM: MEpPeXoaUTh OT CJIOBECHON (POPMYIMPOBKH YCIOBHS
3aJjauy K anreOpanyeckoil MoJenu MyTEM COCTABJIEHUS CUCTEMBI
YPAaBHEHUN; pemaTh COCTAaBICHHYIO CHUCTEMY YpaBHEHUU;
HHTEPNPETHPOBATH PE3YIbTAT.
3HAKOMMTBCS € MCTOPHE Pa3BUTH MATEMaTUKU
YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHUMATb, HWHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIe HEpABEHCTBA C OJHON NIEPEMEHHOM U UX pElIeHNE. |HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucteMbl TMHEWHBIX HEPABEHCTB C OJHOW NMEPEMEHHOM U MX | BLIMOMHATHL NpeoOpa3oBaHMs HEPABEHCTB, MCMOJIB30BATh VIS
(16 v) peuieHue. peoOpa30BaHus CBONCTBA YMCIOBBIX HEPABEHCTB.

KBaznpaTHble HEPaBEHCTBA U X PELLIEHUE.
I'padnueckas  uHTeprnpeTanusi HEPaBEHCTB U CHCTEM
HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

Pacnio3zHaBaTh JUHEIHBIE U KBAaJpaTHbIE HEPABEHCTBA.

Pemath,  JMHEHHBIE  HEPABEHCTBA, CHCTEMbBl  JIMHEWHBIX
HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKJIIOYAIOIIMX KBaJIpPAaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKAATh ITOJIYYCHHBIEC PEIICHUS.
N300paxkaTh pelieHUe HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCJIOBOW MPSMOM, 3alMUCBIBATH pPEHIEHHWE C TOMOIIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPaBEHCTBA, HCMOJIb3Ys TIpaduyeckue
IIPEJICTaBICHHUS.

OcBauBaTh W NPHUMEHSITb HEPABEHCTBA IIPU PEIICHUU
pa3IMYHBIX 33]a4, B TOM YHMCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.




DYyHKIUH
(16 4)

KBangparuunas ¢ynkuus, e€ rpaduk u coiicta. [lapabona,
KOOpJIMHATHI BEPIIMHBI 1apaldoJibl, OCh CHMMETPUU MapadoJIbl.
Crenennbie (QYHKIMHM C HATypaIbHBIMU MOKA3aTeNsIMU 2 U 3,
UX rpauKu ¥ CBOHCTBA.

Ipadukn ¢pyaxumit: y = kx, y = kx + b, ,y = ax®, y = ax’,

y=Vay =t

Pacno3sHaBaTh BH/BI U3y4aeMbIX (YHKIHUiT, HILIIOCTPHPOBATH
CXeMaTH4YeCKH, 00BSICHATh PACIIOJIOKCHNE HAa KOOPIMHATHOM
IUIOCKOCTU TpadukoB QyHKImiA Buma: Y = Kx, y = kx + b, , y
= ax, y = axc,
_ _k .
Y = +/X, Y = — B 3aBHCHMOCTH OT 3HAa4€HUI KOI(P(HUIHEHTOB;
X

OIHCHIBATh UX CBOWCTBA.

Pacno3naBaTh KBagpaTHUHYO QYHKIHIO 110 GopMyIie.
I[IpuBoanTs, mNpUMeEpPbI KBAJPAaTHUUHBIX 3aBUCUMOCTEH U3
peanbHOH KU3HU, PU3UKH, TEOMETPHH.

BoisiBasiTe 1 000011aTh OCOOCHHOCTH Tpaduka KBaJAPATHIHON
Gyukmum Yy = ax’ + bx + ¢ (upu  HEOOGXOZMMOCTH ¢
HAIPaBJISIOINIEH TOMOIIBIO).

Ctpontb W  u300pakaTh  CXeMaTHYeCKH  Tpaduku
KBAJIPAaTHIHBIX (YHKIMH, 3a1aHHBIX GOpMyTaMu BHgay = ax’, y
—ax*+q y=ax+p?’ y=at+bx+c (upu
HEO0XO/IMMOCTH C BU3YaJIbHOU OIOPOiA).

AHAJIUM3MPOBAaTh MW NPUMEHSATH CBOMCTBAa  HM3YYECHHBIX
GyHKIUH 178 WX TOCTPOCHHSA, B TOM YHCIE C TOMOIIBIO
U (POBBIX PECYpPCOB.

YucaoBble
NMOCJIeA0BATEIbHOC
TH

(A54)

IToHsATHE YUCIIOBOM MOCIIEI0BATEIBHOCTH.

3ajaHue TOCIeN0BaTeIbHOCTH PEKYPPEHTHOM (dopMylioil u
¢bopmyI0#t N-To uieHa.

Apudmernueckas U reomeTpudeckas mporpeccun. Dopmynbl
N-ro wieHa apu(METHUECKON U reOMEeTPHUUECKOM MPOrpeccHid,
CYMMBI IIEPBBIX N WICHOB.

*M300paxeHne 4IEHOB apU(PMETHYECKOH M T'eOMETPHUECKON
MIPOrPECCUi TOUKaMHU Ha KOOPAUHATHOM INTIOCKOCTH.
JIMHEWHBIN U SKCIIOHEHIIMATIBHBINA POCT.

Cno>xHbI€ MPOLIEHTHL. ™

OcBanBaTh M MPUMEHSATHh UHJIEKCHbIE 0003HAUCHUS, CTPOUTH
peudeBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTUH,
CBS3aHHOM C MOHATUEM MOCIIEI0BATEIBHOCTH.

AHaau3upoBath (QopMyildy N-TO 4jieHa MOCJIEeI0BaTEIbHOCTH
WIN  PEKYpPpeHTHYI0  (GOpMydy W  BBIYHCIATH  WICHBI
MIOCJIEI0BATEIBHOCTEH, 3aJTaHHBIX 3TUMHU bopmynamu.
YcranaBiauBatb 3aKOHOMEPHOCTh B IIOCTPOEHUNU
MOCJIEZIOBATENbHOCTH, €CIIU BBIMHCAHBI TEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3naBarh  apudMETHUYECKYI0O M  T€OMETPHUUYECKYIO
MIPOTPECCUU MPH pa3HBIX Crloco0ax 3aJaHMs.

Pemats 3amauM ¢ wHcnonap3oBaHMEM (OpMyn N-ro  uiieHa
apu(METHYECKOH U TEOMETPHUECKOW IPOrPECcCHil, CYMMBI




MEPBBIX N YWICHOB C OMOPO Ha CIPABOYHYIO HHPOPMAIIHIO.
*U300paxkaTh WICHBl IOCJIEIOBAaTEIILHOCTH TOYKAMU Ha
KOOPJMHATHOM TIJIOCKOCTH™.

PaccmaTrpuBars mnpuMepbl NPOLECCOB W fABJEHMHA U3
peambHOM  KM3HM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(mMeTnyecKoil mporpeccuu, B T€OMETPUUYECKON MPOTrpecCcHy;
*M300paxkaTh COOTBETCTBYIOLINE 3aBUCUMOCTH rpadudecku™.
Pemats mnpocreiimme 3agaum, CBS3aHHbIE C YHCIOBBIMU
MOCJIEIOBATEIBHOCTAMH, B TOM WYHCIE 3aJa4d W3 pPEaTbHOU
JKU3HK € HCTOJb30BaHMEM  HUQPPOBBIX  TEXHOJIOTUH
(3MEKTPOHHBIX TaOIUIL, rpaGUIECKOTO KATBKYIATOpPA U T.I1.).
*PemiaTh 33724l Ha CJIOXKHBIE MIPOLEHTHI, B TOM YHCIE 33Ja4U
U3 pealibHOM NMPAKTUKHU (C UCTIONb30BAaHUEM KAJIbKYJISTOpA).™
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

MoBTOpEHME,
00001IEHME,
cHCTEeMATH3AIUs
3HAHMH

(18 )

UYUucna u BbIUMCIeHHs (3aIUCh, CpaBHEHHUE, JIEHCTBUS C
JNEHUCTBUTEIBHBIMA YHUCJIAMH, YHMCIOBas NpsMas; IMPOLEHTHI,
OTHOIIECHHUS, MPONOPIMH; OKPYIJIeHUE, TPUOIMKEHNE, OLICHKA;
peleHre TeKCTOBBIX 337a4 apu(PMETHUECKUM CIIOCOOOM).

AJjredpanyeckue BBbIPpaKeHUs (mpeobpazoBaHue
anredpanvyeckux BHIPAKEHUH, TOMYCTUMbIEC 3HAUCHUS).
®yakmuu (IOCTpOEHHE, CBOMCTBA H3YYEHHBIX (DYHKIIMIA;
rpaduyeckoe pelieHne ypaBHeHU! U UX CUCTEM).

OnepupoBaTb MNOHATHAMHM: MHOXECTBO, ITOAMHOKECTBO,
olepalyy HajJ MHOXECTBAMH;, HCHOJb30BaTh Tpaduieckoe
IIPEACTABICHUE MHOKECTB IS ONHCAHMS PEATBHBIX ITPOLIECCOB
U SBICHMH, MpH peIIeHUH 3aJad M3 JAPYrMX Yy4eOHbIX
IIPEAMETOB.

AKTyaJIM3MpOBaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC [CHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYPIbHOE YHUCIO, IPOCTOE U
COCTaBHOE YHCIIA, JEIMMOCTb HATyPAIbHBIX YHCEN, MPU3HAKU
JENUMOCTH, 1IEJI0€ YHUCIIO, MOJYJb 4YHCIa, OOBIKHOBEHHAs W
JecaTUYHas ApoOH, CTAaHIAPTHBIA BUA 4HCcIa, apuMeTHIecKuit
KBaJPaTHBIN KOPEHb.

BpInotHATL fAeliCTBUSA, CPaBHUBATH M YNOPAAOYUBATH
yuciaa, MPENCTaBIATh YHCIA HAa KOOPAWHATHOM IPSMOM,
OKPYIJIATH  YHMCJIA; BBINOJHATH MNPUKHAKY M OLEHKY
pe3yJibTaTa BEIYUCICHUMN.

PemaTh TekcTOBBIE 3a1a4H ApUPMETHUECKIM CIIOCOOOM.
Pemiate mnpakTHYeckHe 3agauM, COACPKallUE IIPOLEHTHI,
JIOJIM, YAaCTH, BBIPAKAIOIIHUE 3aBUCUMOCTH: CKOPOCTb —
BpEMs — DPACCTOSIHUE, II€Ha — KOJIMYECTBO — CTOUMOCTb,




00BEM paboThl — BpeMsi — TMPOU3BOJUTEIBHOCTD TPYIa.
Pa30oupartp peanbHbIC KU3HEHHBIE CUTYalllH, (GOPMYJIMPOBATH
UX Ha SA3bIKE MAaTEMATUKH, HAXOAUTH pELICHUE, IPUMEHSSA
MaTEeMaTUYECKHUH annapar, MHTePIPeTHPOBATH PE3yIbTaT
OnepupoBaTh NMOHATHUSIMH: CTENEHb C LEJIbIM I10Ka3aTelleM,
apupMeTHYEeCKHH KBaJ[paTHbII KOpEHbB, MHOI'OYJIEH,
anredpandeckas qpo0b, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE JeiicTBHS: BBINOJIHATH Pacd€Thl I10
dopmynaM, TpeoOpa3oBBIBATh IEINbIe, APOOHO-PALMOHATBHEIC
BBID@KEHUSI M BBIPAXKEHHUS C KOPHSAMH, pPEaJH30BHIBATDH
pa3jgoKeHUEe MHOTOWIeHa Ha MHOXUTEIU, B TOM 4HCIE C
UCMOJb30BaHUEM (OpMyS Ppa3HOCTH KBaJgpaTOB U KBajpaTa
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CHPaBOYHYIO MH(MOPMAIHUIO);
HaXOJUTh [JONYCTUMBbIC 3HAUEHUS IEPEMEHHbIX IJIs JIPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBaTh ¢ MOMOILBIO (OPMYN pealbHble MPOLECCHl U
SIBJICHUS.

OnepupoBath mousiTusAMH: QyHKIMS, TpaduK QYHKIUN, HYIH
(GyHKIMM, TPOMEXKYTKHM 3HAKONOCTOSHCTBA, IPOMEXKYTKHU
BO3pacTaHMs, YObIBaHMs, HanOOJIbIlIEe U HAUMEHBbIIIEE 3HAUCHHS
(GyHKIIH.

AHaJIM3MPOBATh, CPaBHHMBATh, O0CYXKIaTb  CBOWCTBA
(GyHKLIUH, CTPOUTH UX IPaUKH.

OnepupoBaTh NOHATHSIMU: TPSAMas MPONOPLHUOHAIBHOCTD,
oOpaTHasi ~ NPONOPLHOHAIBHOCTh,  JIMHEWHas  (QyHKUUS,
KBaJpaTU4Has GyHKUus, napabdoia, rurnepooa.

HUcnoan3oBarh rpaguku UL ONPENEICHUS  CBOWCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, AJI PEIIEHUs 3a1ad U3 APYTrux
y4eOHBIX NPEIMETOB U pealbHOM JKHU3HHU;, MOAEJIMPOBATH C
MOMOIIBIO TPA(HUKOB peaabHbIE MPOLECCH U SBICHHUS.
Boipaxkath ¢opMyJaMu 3aBUCUMOCTH MEX1Y BEIUUYUHAMHU.




TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOAAM OBYYEHMUS)

7 knace (He MeHee 68 u)

Ha3Banmue
pasaeia (TemMbl)
Kypca (4uciao

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

4acoB)
IIpocTreiimme [Ipocreiinme reomeTpuueckue 0ObEKThI: TOUKH, IPSIMbIE, JTy4d | POpMYJIMPOBATH OCHOBHBIE OHATHUS U ONPE/IEIECHUS.
reoMeTpuyecKkne |4 yribl, MHOTOYTOJIbHUK, IOMAHAs. Pacno3HaBath  U3Yy4YEHHBIE  TreoMETpUYEcKue  (Uryphl,
$urypsi CMexHbIE U BEPTUKAIIBHBIE YTJIbI. ompeneJsiTh HX B3aUMHOE PAacCIOJIO)KEHUE, BBITOJHATH
U HX CBOMCTBA. PaGota ¢ mpocTreldmmMy 4epTeKamu. 4epTEX MO YCIOBHIO 33a/1ayu (C HUCIOIb30BAHHEM CMBICIOBOM
HN3mepenue W3mepenue NHMHEWHBIX W YIJOBBIX BEJIMYWH, BBIUMCICHHE |OMOPHI: HABOJAIIME BOMPOCHl W/MIU alropurMa y4eOHBIX
reOMeTPUYECKUX |OTPE3KOB U YIJIOB. JeNCTBUN).
BEJIMYMH [lepumerp u  mmomanas  ¢uryp, cocraBleHHBIX U3 |[IpoBoAMTH MpPOCTEHIINE TOCTPOCHHS C TIOMOIIBIO ITUPKYJIS U
(14 4) MPSMOYTOJIBHUKOB. JIMHEUKH.
N3mepsaTh IUHEIHBIE U YIJIOBBIE BEJIMYNHBI T€OMETPUUECKUX
U IPAKTUYECKUX OOBEKTOB.
OmnpenensiTb «Ha TJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOIUTH TPYOYI0 OLIEHKY UX Pa3MEPOB.
Pemath 3a7aun Ha BBIYHMCICHHE JJIMH OTPE3KOB M BEITUYMH
YTJIOB.
PemaTtp 3a1auu Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKUX
duryp.
IMpoBoauTh KiIaCCU(PUKALHUIO YTIIOB, BBIYMCJIATD JIUHEHHbIE U
YIJIOBbIE BEJIMYHHBI, MPOBOAUTH HECJOKHbIE HEOOXOJUMbIE
JIOKa3aTeJIbHbIE PaCCyKICHHUS.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS TeOMEeTPHH.
TpeyrojbHuKH [lonsiTHe O paBHBIX TpPEYrojibHUKaX U  IepBUYHBIE | Pacmo3HaBaTh Napbl pPaBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
(22 v) MPEACTABICHUS O pPaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |uepTekax (C ykazaHHEM IPHU3HAKOB) MPHU HEOOXOJUMOCTH C

IIPU3HAKa PABEHCTBA TPEYT OJIbHUKOB.

[Ipu3Haku paBeHCTBA  NPSIMOYTOJIBHBIX — TPEYTOJbHHUKOB.

BU3yaJIbHOU OIIOPOM.

BoiBoauTh  crneactBus  (PaBEHCTB  COOTBETCTBYIOLIUX




CBoIiCcTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHoOenpeHHblE W PaBHOCTOPOHHUE  TPEYTOJIbHHUKHU.
[Ipu3Haku 1 CBOWMCTBAa paBHOOEAPEHHOTO TPEYrOIbHUKA.
[IpotuB GonbIIEH CTOPOHBI TPEYTrOJBHUKA JIGKUT OOJBIITHI
yrOJI.

[Ipocreiiiine HepaBeHCTBA B TI€OMETPHH.
TpeyroyibHuKa. HepaBeHCTBO ToMaHON ™.
[IpAMOYTONBHBIN TPEYTOJILHUK ¢ yriaoM B 30°,
[lepBbie OHATHS O 10KA3aTEILCTBAX B FEOMETPUH.

*HepaBeHCTBO

3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opMyJIMPOBATH OIpeCIICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OWCCEKTPHUCHI, BBICOTHI,
MeJMaHbl TPEYroJIbHUKA; CEPEIMHHOIO IMEpHEHAMKYISpa
OTpe3ka; HepUMeTpa TPEyrojbHUKA IMPU HEOOXOJUMOCTU C
OIOPOI Ha AIITOPUTM IPABUIIA.

@®opmyaupoBaTh CBOWCTBA M INPU3HAKU PABHOOEIPEHHOIO
TPEYroJbHUKA.

CTpouTh 4epTEKH, pemiaTh 3a1a4M C IOMOIIbIO HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

I[IpumeHsTH IIPU3HAKU paBeHCTBa IPSIMOYTOJIHBIX
TPEYrOJIbHUKOB B 3aJadyax (C MCIOIb30BAaHUEM CMBICIOBOM
OTOpPBI: HABOJSAIINE BOMPOCHl W/WIM aNropuTMa Yy4eOHBIX
JIEUCTBHI).

Hcnoab3oBaTh IUQPPOBBIE pECypChl sl  HMCCIAETOBAHUS
CBOMCTB M3y4aeMbIX Quryp.

3HAKOMHTBCS € HCTOPHEI pa3BUTHS T€OMETPHH.

IMapaJnejabHbIe
npsiMble, CyMMa
yIJIOB
TPEYroJbHUKA
(14 9)

[TapannensHble mpsiMble, uX cBoiicTBa. Hakpect nexamue,
COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (0Opa30BaHHbIE IPU
NepeceyeHn  MapayiebHbIX MPSMBIX CEKYIIEH).

IIpu3Hak  mapajuleIbHOCTH  NPAMBIX — 4YE€pe3  PaBEHCTBO
pacCTOSTHUM OT TOYEK OJHOM MPSMOM 10 BTOPOU ITPSIMOIA.
CymMma yriioB TpeyroJibHUKa 1 MHOTOYTIOJIbHUKA.

Bremnue yriiel TpeyrojapHHAKa

®opMyIMpoBaTh  NMOHATHE  IAPAJUICIBHBIX
HAXOUTh IIPAKTUYECKHUE TPUMEPHI.

M3yyaTh CBONICTBA YIJIOB, 00pa30BaHHBIX NPH IEPECEUCHUU
NapaJUIEIbHBIX IPAMBIX CEKYIIEH

IIpoBoaute noka3zaresibcTBa. MOpMYyIHPOBATH TeopeMy
NapaJUIEIbHOCTH  JBYX HpPSIMBIX C  TIOMOILIBIO  YIJIOB,
00pa30oBaHHBIX MpPU TEPECEUEHUU OTUX TMPSAMBIX TpPETben
IPSAMOM.

Boruncasite CyMMY yTIJIOB TPEYTOJIbHUKA M MHOTOYTOJIBHUKA.
Haxonuth uucinoBble U OyKBEHHbIE 3HAYEHUS YIJIOB B
reOMETPUUECKUX 3ajjauyax C UCHOJIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJbHUKA U MHOTOYTOJIbHUKA.

3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS TCOMETPUU.

MIPSIMBIX,

OKkpy:KHOCTH

OKpyKHOCTb, XOpZbl U JUAMETpPHI, UX cBolicTBa. KacarenpHas

®opMyJIMpOBaTh  ONpedeJeHUsl. OKPY)KHOCTH, XOpPJBI,




U KpYT.
I'eomerpuueckue
NMOCTPOEHUA

(14 )

K OKpyXkHOcTU. OKpY>KHOCTb, BIMcaHHas B yroiy. *llonarue o
I'MT, npumenenue B 3ajaydax. buccekrpuca u cepeauHHbIN
NEPIEHIUKYIIAP KaK FEOMETPUUECKHE MECTa TOUEK™.
OKpy>KHOCTb, ONHKCAaHHASI OKOJIO TPEYrojibHUKA. BrimcanHas B
TPEYTOJIbHUK OKPY>KHOCTb.

[Ipocreiimne 3a1a4u Ha MOCTPOEHHUE.

JMaMeTpa M KacaTeJIbHOM K OKPYKHOCTH.
CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKH.
HccaenoBatb, B TOM YKCIIEC HCNOJIB3YS HU(POBbIE PECYPChI:
OKPYXHOCTb, BIIMCAaHHYKO B Yyroj; LEHTP OKPYXKHOCTH,
BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoab3zoBath Metoa ['MT nia mokasarenbcTBa TEOpEM O
MepeceYeHN OUCCEKTPUC YIIIOB TPEYTOJbHUKA U CEPEIMHHBIX
NEPHEHANKYIISIPOB K CTOPOHAM TPEYroJbHUKA C TOMOLIBIO
I'MT.*

OBJianeBaTh, NOHATHAMHM  BIMCAaHHOH U
OKPY>KHOCTEH  TpEyrojibHUKA, HaXOAHUTh
OKPYKHOCTEH C OIOPOM Ha aNropuTM IpaBuJia.
PemiaTh OCHOBHBIE 3aa4uM HA MOCTPOEHHE: YIJIA, PABHOIO
JJAHHOMY; CEpEJUHHOI0 NEPHEHAMKYJApa JAHHOTO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4Yepe3  JaHHYH  TOYKY H
NEPIEeHIUKYIAPHON TaHHOW MPsIMON; OMCCEKTPUCHI TAHHOTO
yria; TPEYroJIbHUKOB 10 Pa3JU4YHBIM dJEMEHTaM MpH
HEO0OXOIMMOCTH C HAMPABJISAIONIEH MOMOIIBIO.

3HAKOMUTBCSI ¢ HICTOPHEi Pa3BUTHS TEOMETPHUMU.

HN3yyarp ux

ONHUCAaHHOU
HEHTPhl  ITHX

[HoBTOpEHME,
00001IeHNE
3HAHUM
44)

[ToBTOpeHne u 0000IIeHHE OCHOBHBIX TMOHATUH U METOIOB
Kypca 7 kiacca.

Pematpb 3aJa4Yd Ha TIOBTOPCHHUC, HWIUIIOCTPUPYIOINHUEC CBA3U
MCXKAY pa3iInYHbBIMU YaCTsIMU Kypca.

8 kmacc (He MeHee 68 4)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coaep:xaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

YeTbIpéxyrojbHUK

[TapannenorpamMm, €ro mpu3HaKu U CBOMCTBA. YacTHBIE cllydau

HN300paxaTh M HAXOAUTHh HA YEPTEKAX YETBIPEXYTOJIbHUKU




(12 9)

napajuieJIorpaMMoB  (MPSMOYTOJIbHUK,
NpU3HAKU U CBOIiCTBa.
IpsAMOYroJjibHas Tparciuu.

*V nBoenue menuansl. LlenTpanbHas cummerpus™

pomo,
Tpaneuus.

KBajaparT), HX
PaBHOOOKaT ©

Pa3HBIX BUJOB U MX 3JIEMEHTHI.

®opmyaupoBaTh onpeeeHus: napajuienorpaMmma,
NpSMOYTOJIbHUKA, poMOa, KBajpaTa, Tparelyy, paBHOOOKOM
Tpamnenuu, IpSIMOYTOJIbHOM Tpareu.

Hcnoab3oBaTh NpH  pelleHUH MNPOCTeIIUX  3aaa4
IpU3HAKU U CBOMCTBA: MapasuieJorpaMMa, MpsiMOyTOoJIbHHKA,
poM0Oa, KBajgpaTta, Tpameluud, pPaBHOOOKOW TpameruH,
IPSIMOYTOJILHOM Tpameru.

IIpuMeHsiT MeTOX YIBOCHHS MEAMAaHBI TPEYTOJBHUKA C
OTOPOM Ha alITOPUTM IpaBUIIA.

Hcnoab3oBaTh IHPPOBBIE PECYpChl ISl UCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBHCA C UCTOPUEN pa3BUTHS reOMeTPHUH.

Teopema ®aneca
U Teopema o
NPONOPUMOHAIBH
bIX OTpe3Kax,
noao0HbIE
TPEyroJbHUKH
(15 49)

*Teopema Daineca U Teopema 0 MPOMOPIHOHATBHBIX OTpe3Kax.™
Cpenusis nuHus TpeyrojbHUKa. Tparnenus, €€ cpeaHsis TUHUSL.

*TIporopiiMoHanbHble  OTPE3KH, IOCTPOEHHE  YETBEPTOrO
IIPONOPIMOHAIBHOIO OTPE3Ka.

CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE.

[lonobuble  TpeyronbHUKM.  Tpu  mpu3Haka  mojgoOus

TpeyTOJ'ILHI/IKOB*. HpaKTI/IquKOe MMPUMCHCHUC.

IIpoBOANTH MOCTPOEHU C IOMOUIBIO HUPKYJIA U JIMHEUKH C
ucronb3oBaHue  Teopembl  Dameca M TEOpEeMBl O
IPONOPLUMOHAIBHBIX ~ OTpE3KaX, CTPOMTH  YETBEPTHIN
MPOTIOPIIMOHANBHBIA  OTPE30K C OMOPON Ha 3PUTEITBHYIO
HarJIIHOCTb.

HaxoauTthb 10100HBIE TPEYTOJIHLHUKH Ha TOTOBBIX YEPTEXKAX C
yKa3aHWEM COOTBETCTBYIOUIMX MPU3HAKOB TMOA00US TIpU
HE0OXOIMMOCTH € BU3YaJIbHOM OIOPOH.

Pemarp 3agaum Ha MOAOOHBIE TPEYTOJBHUKHU C TTOMOIIBIO
CaMOCTOSTEIILHOTO TIOCTPOCHUSI YEPTEKEH W HAXOKICHUS
MOMOOHBIX  TPEYroJbHUKOB  MPH  HEOOXOJUMOCTH  C
HAMpPAaBJISAIOIICH TOMOIIBIO.

IIpoBoaUTH 10KA3ATEJIBCTBA C UCIIOJIb30BAaHUEM ITPU3HAKOB
MOA00Ms HECIOKHBIX T€OMETPUUYECKHUX 3a7ad C OMOpO Ha
ITOPUTM y4eOHBIX IEHCTBUH.

IIpumeHsiTh  TOJNYYEHHbIE  3HAHMS  [PU  PEIICHUU
T€OMETPUUYECKUX U MPAKTUYECKUX 3a/1a4 TPU HEOOXOTUMOCTH
C HaIPaBJISIONIEH MTOMOIIIBIO.

3HAKOMHUTBCS ¢ HCTOPHUEI PA3BUTHS T€OMETPUHU.




Iiiomane.
Haxo:xnenue
IIomaaen
TPEyroJibHMKOB

U MHOTOYTOJIbHBIX
¢uryp. Ilnomaan
no00HBIX (puryp
(14 9)

[TonsiTre 06 00MIEH TeOpHUH TIOIAIH.

@dopmMynbl S TUIOIIATM TPEYrojbHHKA, TapajuiesorpamMmma.
*OTHOIICHHE TIONIAICH TPEYTOJIBHUKOB C OOIIUM OCHOBAaHUEM
WU 00I11ell BBICOTOM.

Brruncnenue miuomaaeid CloXHBIX GUTyp depes pa3OneHHue Ha
YacTH U JOCTpOCHUe. >

[Tnomaau duryp Ha kiIeT4aroi Oymare.

[Tnomaau nogooHbIX Guryp. Beruucienue miomaaen. 3amaun ¢
MIPaKTUYECKUM cojepkKaHueM. *PelieHue 3agad ¢ MOMOUIbIO
METOIa BCIOMOTATEJIbHOM TUIOIIA K. *

OBjajgeBaTh NMEPBHYHBIMH NPeEACTABJIEHUAMH 00 0O0mIei

Teopuu Iiuomaau (Mepsl), GopMyJaHPOBATH CBOMCTBA
TIOMIA/IH, BBISICHSITh UX HATJISIIHBIN CMBICIL.

[Mpumenst  GopMyasl  IJIOHNIATU  HapalieiorpaMMma,
TPEYrOJbHUKA, Tpameluu ¢ OMOpPOd Ha CIPaBOYHYIO
uHdopmaIuto.

IIpumeHsATH (hopmyIIbI TUTOTIAIN BBITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JUAroHau M YroJl MEXIy HUMHU C
OIOPOH Ha CIPABOYHYIO HH(POPMAITHIO.

Haxoauth 1iomaau ¢uryp, n300pakEHHbIX Ha KJIETYaTON
Oymare, HCI0JIb30BaTh Pa30MEHUE HA YaCTH U JOCTPOCHHUE.
Pa3ouparp npuMepbl UCIOJIb30BAHUS BCIOMOTaTEIbHOMN
rmiaom@aan i pCiCHusd rcOMETpUICCKUX 3a1ay.

Haxomuth 1uomaau noJ00HBIX (uUryp ¢ Omopoil Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BoruucasiTe 1I0Ia1 pa3IndHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3aauu Ha IUIOMIA/b C IIPAKTHYECKUM COZIECPKAHUEM
1I0CJIE COBMECTHOI'O aHaJIM3a.

Teopema
ITudaropa n
HayaJjia
TPUTOHOMETPHH
(10 v)

Teopema Iludaropa, e€ m0Ka3aTeNbCTBO U TNPUMEHEHHE.
Ooparnas Teopema [Iugaropa.

OmnpeneneHre TPUTOHOMETPUUYECKUX (QYHKIMHA OCTpPOro yria,
TPUTOHOMETPUUYECKUE  COOTHOIIEHHS B MPSIMOYTOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
CooTHOIIEHUsT ~ MEXAY CTOPOHAMHU B  INPSIMOYTOJbHBIX
TpeyroiabHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBatk TeopeMy I[ludaropa, memoabzoBaTh €€ B
MPaKTUYECKUX BHIYMCICHUSIX.

Brnagerb  MOHATUSIMM ~ TPUTOHOMETPUYECKUX  (DYHKIUH
OCTpPOTO YIia, NPOBepPATh UX KOPPEKTHOCTb.

BBIBO)II/ITI) TPUTOHOMETPUUCCKHE COOTHOLICHHU B
MPSIMOYTOJIBHOM TPEYIOJBHUKE C ONOPOM Ha CIPaBOYHYIO
nH(pOpMaIHIO.

HccnenoBath  COOTHOLIEHMS  MEXIy  CTOPOHAaMHU B

MIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yriaamu B 45° u 45°; 30° u
60° c HanpaBIIAIONIEH TOMOUIBIO.

Hcnoab3oBath  (QopMynbl  NpUBENEHUS U
TPUTOHOMETPHUECKOE TOXKIECTBO JUIsI HAXO0KIECHUS
COOTHOILICHUI MEXAYy TPUTOHOMETPUYECKUMHU (QYHKLUAMU
Pa3IMYHBIX OCTPBIX YIVIOB C ONOpPOM HA CIPAaBOYHYIO
“H(pOpMaIHIO.

OCHOBHOC




IIpuMeHATH IOIYyYECHHBIC 3HAHUA U YMEHHS IIPU PELICHUU
NPaKTHYECKUX 3a1ad (MpH HEOOXOAMMOCTH C OIOpOH Ha
QITOPUTM IPABUJIIA).

3HAKOMHUTBCS C HCTOPHEl Pa3BUTUS TEOMETPHUU.

Yrasl B BrnicanHble U LIEHTpaNbHBIE YIJIbl, YTOJI MEXAY KacaTelbHON U | DOpMYJHPOBATHL OCHOBHBIE OIPECIICHUS, CBS3aHHBIE C
OKPY>KHOCTH. XOpAOH. yriamu B Kpyre (BIUCAaHHBIN yrol, IEHTPAJIbHBIN yro).
Bnucannsbie VYTIibl MEXAY XOp/IaMU U CEKYLITUMHU. HaxoauTh BIMCAHHBIE YIJIbl, ONUpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE Bnncannble 1 omHMcaHHbIE YETHIPEXYTONBHUKH, UX MPU3HAKH U | BBIYMCJISATH YIJIbI C TOMOIIBIO TEOPEMBI O BIMCAHHBIX yriax,
YeTBIPEXyroJbHUK |CBOMCTBA. IIpuMeHeHHMe H3TUX CBOWCTB IMpPU  PELIEHUU |TEOPEMBI O BIMCAHHOM YETHIPEXYTOJIBHUKE, TEOPEMBI O
n. reOMEeTPUUYECKUX 3a7au. HEHTPaJbHOM YIJ€ TpU HEOOXOAWMOCTH C BHU3YaJbHOM
KacarenbHble B3anmHoe pacnonokeHue IByX OKpyxkHoctei. Kacanue|onopoi.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBarb, B TOM 4HCIE C TMOMOIIBIO H(PPOBBIX
Kacanue pECYpPCOB, BIIMCAHHBIE U OIKMCAHHBIE YETBIPEXYTOJIbHUKY,
OKpY:KHOCTeH BBIBOJAUTH UX CBOWMCTBA M MPHU3HAKU IOCJIE€ COBMECTHOTO
(13 v) aHayiu3a.
Hcnonab3oBaTh 3TH CBOWCTBA M TNPU3HAKM IIPU PELICHUU
3ajad.
IToBTOpEHHUE, IloBTOpEHNE OCHOBHBIX MOHATHM M METONOB KypcoB 7 W §|Pemars 3a1auyM Ha NOBTOPEHME, WIUIIOCTPUPYIOLIUE CBS3H
00o0menune KJIacCOB, 000011IeHNE 3HAHUI. MEX/1y pa3IMYHbBIMU YacTAMHU Kypca.
3HAHUM
(44)

9 kaacc (He MeHee 68 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

Tpuronomerpus.
Teopembl

OmnpeeneHre TPUrOHOMETPUUECKUX (PYHKIMH yriaoB ot 0° 10
180°. KocuHyc W CHHyC MpsSMOro M Tymoro yria. Teopema

®opMyJIHpPOBaTh  ONpeAeNeHH  TPUTOHOMETPHYECKHX
(GYHKIMHA TYNBIX W TPSAMBIX YIJIOB C BH3yaJlbHOH ONOPOH.




KOCHUHYCOB U

KocuHycoB. (O000mEHHas) Teopema CHHYCOB (C paguycom

DopMyIMpOBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHUHYCOB (C

CHHYCOB. OMMCAaHHOM OKpYXHOCTH). HaxoxaeHue [UIMH CTOPOH | |paJlyCOM OMHCAHHOMN OKPY>KHOCTH).
Pemenue BEJIMYMH YITIOB TPEYTOJIbHUKOB. Pemiath TpPEYrojpHUKH C ONOPOM Ha aNTOPUTM Y4UEOHBIX
TPeyrojbHUKOB dopMyna IJIOMIAAA TPEYrOJbHUKA Yepe3 JIBE CTOPOHBI M YIOJl | ACHCTBUM.
(16 v) Mexay HUMU. PopMyria IIOMEAaU YETBIPEXYTOJIbHUKA yepes ero |Pemate mpakTuyeckue — 3agadyd, CBOAfAIIHECH K
JMAroHAIIM U yroJl MEKy HUMH. HAXO0K/I€HUIO PA3THYHBIX 3J1eMEHTOB TPeyroJbHUKA.
[IpakTnueckoe NpUMEHEHNE JOKa3aHHBIX TEOPEM.
IIpeo6pa3zoBanmne |*[lonsarue o npeoGpa3oBaHUM 1O100US. OcBauBarthp MOHSITHE npeoOpa3oBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE SJIEMEHTHI MTOOOHBIX PUTYD. HcceaenoBarh OTHOIICHUE JTMHEHHBIX JIEMEHTOB (UTYp TPU
MeTtpuyeckue Teopema o0 mnpou3BeneHUH OTPE3KOB XOpH, Teopema o |npeoOpa3oBaHuu nonodus. HaxomuTs npuMepsl noaodus B
COOTHOIIICHUS B MIPOM3BEJCHUN OTPE3KOB CEKYIIHMX, TEOpeMa O KBaJApaTe |OKpYKaroLeH 1eHCTBUTEIbHOCTH.
OKPY:KHOCTH kacarenbHOU. IIpuMeHeHMe B pemlieHMM TI'e€OMETPUYECKUX | *BbIBOIMTBH METPUYECKHE COOTHOILIEHUS MEXKIY OTpE3KaMu
(10 9) 3ajmau.® XOpH, CEeKyIIMX M KacaTeJIbHBIX C MCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOAOOHBIX TPEYTOILHUKOB.
PemaTh reoMeTpuYecKHe 3aJadd M 3aJa4d HU3 PEATBHOU
KHU3HH C UCIIOJIb30BaHUEM MOJJOOHBIX TPEYTrOJIbHUKOB. ™
BexTopbl OmnpeneneHre BEKTOPOB, CJIOXKEHHE M Pa3HOCTb BEKTOPOB, | Mcmoab30BaTh BEKTOPbl KakK HaIpaBIEHHbIE OTPE3KH,
(12 9) YMHOXEHHE BEKTOpPA HA YUCIIO. HCCJIe0BATH reOMETPUYECKUI (nepemerneHue) u

PuU3NYECKU U T€OMETPUYECKUI CMBICI BEKTOPOB.

Pa3noxxeHune BekTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunarts! BekTopa.

CkansipHOE€ TNpPOM3BEICHHE BEKTOPOB, €r0 IMPUMEHEHHE JUIS
HAaxO0KJICHUS JIUIUH U YIJIOB.

Pemrenue 3ama4d ¢ OMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOpPOB [UIsl pElIeHUs 3alad KHUHEMAaTHKUd H
MEXaHUKHU.

¢dbuzuveckuii  (Cuiia) CMBICTBI
BOIIPOCHBIN ILJIaH.

BEKTOPOB C OIIOpOM Ha

3HaTh omnpeaejJeHUsi CYMMBI W Pa3HOCTH BEKTOPOB,
YMHOKECHUS BEKTOpa Ha 4HCIIO, HCCJIe10BATH
reoMeTpUUYecKUil U GU3NYECKUIN CMBICIIBI 3TUX ONEpaIuid.
Pemiatp reomerpuyeckue 3aJadyd € MCIOJIb30BaHUEM
BEKTOPOB.

PackaaapiBaTh  BEKTOp 10 JBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoab3oBaTth  CKaIspPHOE  IPOU3BEIACHUE  BEKTOPOB,

BBIBOJAMTEL €TI0 OCHOBHEIE CBOMCTBA.

BuIYHCAATHL CyMMY, Pa3HOCTb U CKaJsIpHOE IMPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpumeHATH CKaJIspHOE IPOU3BEACHUE [UISI HAXOXKICHUS




JUIVH U YIJIOB.

JlexapToBbI JlexkapTOBbI KOOPAMHATBI TOUEK HA TUIOCKOCTH. OcBauBaTh NOHATHE NPSIMOYIOJIbHOW CHCTEMBI KOOPIMHAT,
KOOpAMHATBHI  Ha|*YpaBHeHHE NPAMON.* YTIIOBOH KOA(PQHUIMEHT, TAHTCHC YIJIa |IeKapTOBBIX KOOPJHMHAT TOUKH.
IUIOCKOCTH HAKJIOHA, IapaJUICIIbHBIC U NIEPIEHIUKYIIIPHBIE IIPSMBIE. HccaenoBath ypaBHEHHE NMPSAMON M OKPYKHOCTU C OIOPOH
9 ) VYpaBHeHune OKpyKHOCTH. HaxoxIeHne KOOpAMHAT TOYEK |HA BOIPOCHBIM ILJIAH.
MepeCeYeHUs] OKPYKHOCTHU U IPSIMOM. HaxoauTtb LeHTp U pagnyc OKpYKHOCTH MO €€ YPaBHEHUIO.
MeTo KOOpAMHAT IPU PEILIEHUU T€OMETPUUYECKUX 3a/1a4. PemaTp 3agauMm Ha HaxOXKJICHHE TOYEK IIEpECEYCHUS
Hcnonbs3oBanne MeToa KOOPAMHAT B IPAKTUUECKHUX 3a/1a4ax NPSIMBIX U OKPY’KHOCTEHN C TIOMOLIBIO METOJAa KOOPIMHAT.
Hcnoab30BaTh CBOWCTBA YIIIOBOTO KOX(UIMEHTA MPSIMOI
OpU pElIeHUH 3aJad, i1 OIPEIEICHUs PacloIOKEHUS
IPSIMOIA.
IIpumeHsITH KOOpAUHATHI IIPU PELIEHUU N€OMETPUUECKUX U
IPAKTUYECKUX 3aJad, JUIs IOCTPOCHUS MaTeMaTUYECKUX
MoJIeJIel pealbHbIX 3a/1a4 («METO/ KOOPIUHATY).
IMoab30oBaThest I TOCTPOGHHUST M MCCIEAOBAaHUN
U(PPOBBIMU pECypCcaMHu.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHs T€OMETPUU
IIpaBuabHbIE IIpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYHCICHHE HX JJIEMEHTOB. | DopmMyaupoBaTh oIpeneneHue MPaBUIIbHBIX
MHOIOYIrOJbHUKH. (Uncio m W JUIMHA OKpPYKHOCTH. JlJIMHA IYrM OKPYKHOCTH. | MHOIOYIOJIBHMKOB, HAXOAMTh MX JJIEMEHTEL.
Jdoauna Pannannas mepa yria. [Honb30BaTHCHA MOHATHEM [UIMHBI OKPY>KHOCTH, BBEIEHHBIM

OKPYKHOCTH U
IVIOIIAAb Kpyra.
Brruuciaenue
JIomaaen

84)

[lnomane kpyra W €ro HJIEMEHTOB (CEKTOpa M CErMEeHTa).
Brruncnenue minomazaei Gpuryp, BKIIOYAIOMIMX JIEMEHTHI KpyTa.

C TOMOIIBI0 TNPAaBUIBHBIX MHOTIOYTOJILHUKOB, OMpeneasiTh
YUCJIO 7T, JUIMHY IYTH U paJuaHHYI0 MEpy yTiia 1mo oopasiy.
IIpoBoauTh Mepexoa OT palaHHON MEpHI yria K IpagyCHOU
1 Ha00OpOT IO BU3YaIBLHOU Omope.

OnpeneasiTh IJIOIAIb KPyTa.

BoiBoauth GopmyJinl (B TpalyCHON U painaHHON Mepe) AT
JUIMH YT, IUTONIAJE CEKTOPOB M CErMEHTOB C OINOPOM Ha
BOIIPOCHBI IJIaH.

BuruucaaTe 1oiomand  Guryp, BKIIOYAOIIMX AJIEMEHTHI
OKPY)KHOCTM  (Kpyra) C OHNOpOMl Ha  CIPaBOYHYIO
“H(pOpMaIHIO.

HaxoauTp 1U101aa1 B 3aja4ax peaibHOM KU3HHU.




JABuoxenus *TloHsATHE O JBUKEHUH IIJIOCKOCTH. Pa3zoupary  npumepsl,  WUIIOCTPUPYIOLIME  IOHATHUSA
IUIOCKOCTH ITapamnenpHblil EpeHOC, TOBOPOT U CUMMETpUsA. OCH U LEHTPBHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHH.
(6 4) CUMMETPUHU. @opMyJIHPOBATH ONPEICIICHUS TapajUIe]IbHOIO IEPEHOCa,
[Ipocreiimme npuMEeHEHHsI B PEIICHUN 3a/1a49™. MOBOPOTAa M OCEBOM CHMMETPUU C BHU3YaJIbHOH OIOPO.
HaxoanTh HEMOABWKHBIE TOYKU IO 00pas3iLy.
HaxoauTh LEHTPBI U OCH CUMMETPHIl MpOCTeHIINX (PUryp mo
oOpa3iry.
*TIpuMeHATH NapajUICIbHBIM NEPEHOC M CUMMETPHUIO IIpU
peLIeHNH TeOMEeTPUYECKUX 3a/1a4 (pa30upaTh IpUMEpHI).
Hcnoan3o0BaTh /17151 HOCTPOCHUS U UCCIIE0OBaHUHN LIUPPOBBIE
pecypcebL.™*
IloBTOpEHue, [loBTOpeHHEe OCHOBHBIX MOHATUH U MeTOAOB KypcoB 7—9|OmnepupoBaTh moHATHsIMH: (QuUrypa, Touka, mpsmas, yroi,
o0o01menue, KJIacCOB, 0000IIEHUE U CHUCTEMATH3AIUs 3HAHHA. MHOTOYTOJIbHUK, ~PaBHOOCIPEHHBII W  PaBHOCTOPOHHUI
cucremaTu3amus | [Ipocreifiime reomerpuueckue GUIyppl M MX CBOMCTBA. | TPEYTOJIBHUKH, HPSAMOYIOJIBHBIM TPEyrojbHUK, MeIuaHa,
3HAHUI N3mepenne reoMeTpuuecKiX BEIUYMH. OucceKkTpuca U BBICOTa TPEYroJbHUKA, Iapalljiesiorpamm,
(7 9) TpeyronbHuKH. poMO, TNPSAMOYTOJNBHUK, KBaJpaT, Tpamelus; OKpPYKHOCTb,

[TapanienpHble U NEPIEHIUKYISIPHBIE TPSIMbIE.
Oxpyx)HOCTb M Kpyr. ['eomerpuueckue NOCTpPOEHUs. YTibl B

OKPY)KHOCTH. BrnmcaHHble W ONHCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.

YeThIpEXYrOJIbHUKH. Bnoucannsie " ONHCAHHBIC
YEThIPEXYTOJIbHUKH.

Teopema [Iudaropa u Hayana Tpuronomerpuu. Permenue oomux
TPEYrOJIbHUKOB.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanms MIJIOCKOCTH. JIBroKeHus. [Tomobue.
CummMmertpust.
IImomane. Bemucnenwe 1wromaneit. Ilromagm 1momoOHBIX

¢buryp.
JlexkapTOBbI KOOPIMHATBI HA TUIOCKOCTH.
BekTops! Ha IIOCKOCTH.

KacaresibHasl; PaBEHCTBO U 1000KMe QUryp, TPEyTroJIbHUKOB;
NapajuleIbHOCTh WM MEPNEHIUKYJISIPHOCTh MPSMBIX, YIOJ
MCXKAY HOpAMBIMHU, CHMMETPUA OTHOCHUTCIBHO TOYKH U
OpsIMOM; JUIMHA, pAacCTOSHUE, BEJIMYMHA YyIja, IUIOIAlb,
MEpUMETP.

Hcnoab3oBats  ¢opmyabl: InepuMmMeTpa M IUIOLIAaU
MHOT'OYT'OJIBHUKOB, JJIMHBI OKPYXHOCTH W IIJIOIIAAMW Kpyra,
00bEMa MPSMOYTOJIBHOTO MapasiesIenunesa.

OnepupoBaTh MNOHATHAMH: T[PSAMOYTOJbHas CHUCTEMaA
KOODJIMHAT, BEKTOP; MCHOJb30BAaTh JOTU IOHATHA A
OpeACTaBJICHUA JAHHBIX W PCIICHUA 3aaa4, B TOM YHCJIIC U3
JPYTUX y4eOHBIX MPEIMETOB.

Pematr, 3agaum Ha TIOBTOPEHHUE OCHOBHBIX MOHSTHI,
WJUTIOCTPALMIO CBSA3EH MEXIY pa3iIM4HbIMU 4YacTAMHU Kypca.
BoiOupatbs MeTo U1 pELICHU 3a1a4H.

Pemath 3a1a4uu U3 NOBCEAHEBHON KU3HU.




TEMATHYECKOE IJIAHUPOBAHME YYEBHOT'O KYPCA «BEPOSATHOCTH U CTATHCTHAKA»
(IO TOJIAM OBYYEHUS)

7 kaacc (He menee 34 4)

Ha3zBpanue
pa3aena (TemMbl)
(4mciI0 YacoB)

OcHoOBHOE co/lep:KaHue

XapakTepucTHKA JeTeJIbHOCTH 00y4aI0IHXCs

IIpencrasienue [IpencraBnenne ganHblx B Tabimuuax. [lpaktuueckue | OcBamBaTh  Ha  0a30BOM  YPOBHE  CIOCOOBI
JaHHBIX BBIUMCJICHHUS] MO TaOMUYHBIM JaHHBIM. VI3BieueHue U | MPEACTaBICHHUS CTATUCTMYECKUX JaHHBIX U YHCIIOBBIX
(7 9) WHTEpIIpeTanus TaOJWYHBIX NaHHBIX. [IpakThueckas paboTra | MacCHBOB C IIOMOIIbI0 TaOMUI] © JUarpaMm ¢
«Tabnuupy. UCIIONIb30BAHUEM  aKTYalbHBIX UM BaXHBIX JaHHBIX
I'paduueckoe mnpencraBieHue AaHHBIX B BHAE KPYIOBBIX, | (Aemorpaduyeckue JAaHHBIE, MIPOU3BOJICTBO
CTONOMKOBBIX  (CTONMOYATHIX)  AuWarpaMM.  YTeHHWE U | MPOMBIIUICHHOM U CeIbCKOXO3SWCTBEHHOW MPOAYKIIUU,
noctpoeHnue  guarpamm. Ilpumepel  nemorpaduyeckux | OOIIECTBEHHBIE U IPUPOJHBIE SABJICHUS).
JUarpaMm. M3yyars Metoabl paboTbl ¢  TaONWYHBIMH U
[IpakTuueckas padota «/{uarpamMmsi. rpa@uYecKuMy TPEACTABICHUSIMU JaHHBIX C TOMOIIBIO
U(POBBIX PECYpCOB B XOJ€ MPAKTUUYECKUX padoT (c
HaIPaBJISIONIEH TOMOIIBIO).
OnucarenbHast Yucnossie Habopbl. CpenHee apudMeTHIecKoe. OcBauBaTh Ha 0a30BOM YpPOBHE NMOHSITHSI: YHCIOBOU
CTAaTHCTHKA Menaunana 4icioBoro Habopa. Y CTOMYMBOCTh MEIUAHBI. HaOop, Mepa IeHTPAIbHON TEHISHINH (Mepa LeHTpa), B
8 4) [TpakTiueckas paborta «CpeqHue 3HaUCHUS. TOM YHCIIE cpeliHee apudmMeTnyeckoe, MeAHaHa.

Haubonpiiee n HauMeHbIlIEe 3HAUEHUS YHCIOBOrO Habopa.
Pa3zmax.

OnucpiBaTh CTAaTUCTUYECKHUE JAHHBIE C TMOMOIIBIO
CpemHero apupMeTHIecKoro U Meananbl. Pemars 3aqaun
(c UCmomb30BaHHMEM 3PUTENBHON HATJSIIHOCTH W/WJIH
BepOaIbHOM OMOPHI)

HN3yyarp cBOMCTBA CPEIHHUX, B TOM YKCIIE C IIOMOIIBIO
IU(POBBIX PECypcoB, B X0/ MPAKTHYECKUX PadOT, (C
HaIPaBJISAIOIIEH TOMOIIBIO).

OcBauBaTh Ha 0A30BOM YPOBHE MOHATHSI: HanOoJbIIEe




W HAMMCHBIICC 3HAUYCHUA YU CIIOBOI'O MaCCHBA, pa3Max.
PemaTp 3amauun Ha BI)I60p crocoda onucaHus JaHHBIX B
COOTBECTCTBHUH C HpI/IpOl[OfI JaHHBIX u OeIsIMHU
Hcciacag0oBaHus C HanpaBnﬂ}omeﬁ IIOMOIIBIO.

Cayyaiinas
H3MEHYNBOCTH
(6 1)

*CnyuaiiHass U3MEHYUBOCTH (TpuMephl). YacToTa 3HAYCHHH B
MaccuBe JaHHbIX. [ pynnuposka. ['uctorpammel.
[TpakTrueckas pabota «CryuaiiHas ”3MEHYHBOCTH». *

*OcBanBaTh NMOHSATHS: YacTOTa 3HAUYEHUH B MAacCHBE
JAHHBIX, TPYIITUPOBKA TAHHBIX, TUCTOrPaMMa.

CTpouTh TUCTOTPaMMBbI IO 00pasiy

OcBauBaTh rpaduyecKue MPeJACTaBICHUS PA3HBIX BUIOB
CIIy4aifHOH H3MEHYMBOCTH, B TOM YHCJIE C IOMOIIbIO
KM (POBBIX PECYpCOB, B X0JI€ MPAKTUYECKON PabOTh. ™

BBenenue B
Teopuio rpagos
(4 9)

*T'pa¢, Bepumna, pedpo. IlpeacraBienne 3agauu ¢ MOMOIIBIO
rpada. CremneHp (BaJIGHTHOCTH) BepmInmHBL Yucimo pédep u
cymMmapHas creneHb BepmuH. Llens u nuki. Ilyte B rpade.
[IpencraBnenne o cBsizHocTU Tpada. O6xoxn rpada (siIepoB
nyTh). [IpencraBinenne o6 opueHTUPOBaHHBIX Tpadax.™

*OcpanBaTh nouATHs: Tpad, BepmuHa rpada, pedpo
rpada, cTerneHp (BAICHTHOCTh BEPIITHHBI), IETTb U K.
OcBauBaTh NOHSATHA: NyTb B rpade, SHIEPOB MYTh,
00xox rpada, OpueHTHPOBAHHBIN Tpad.

OOcy:xxpaTh pemeHHe 3aa4¥ Ha TIOMCK CYMMBI
creneHerd BepmuH rpacda, Ha MOUMCK oOxoxa rpada, Ha
NOUCK TyTell B  OPUEHTHPOBAHHBIX TIpadax ¢
HaITpaBJIAOIIEH TOMOIIBIO.

OcBauBaTh CHOCOOBI INPEACTaBICHUS 3aJady M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYTHUX
OpeIMEeTOB ¢ TMoMolblo rpadoB  (KapTbl, CXEMBI,
AIIEKTPUYECKUE 1eNH, (YHKIMOHAIbHBbIE COOTBETCTBUS)
Ha rnpumepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITUS

4w

*CryyailHbIH ONBIT U ciIydailHOe cOObITHE. BeposTHOCTH M
yactoTa coObITHA. Poib MaloBEepOATHBIX U MPAKTUYECKH
JIOCTOBEPHBIX COOBITUH B MpupojJe U B obmectBe. MoHeTa H
UTPAIIbHASL KOCTh B TEOPUU BEPOSITHOCTEH.

[TpakTuyeckas padora «HacToTa BeIIaieHUS Opiay.*

*OcBanBaTh MOHSITHS: CIY4YalHbII ONBIT U CIIy4allHOE
coObITHE, MAJIOBEPOATHOE U MPAKTUUYECKH JTOCTOBEPHOE
coObITHE.

M3yyarh 3HAYUMOCTb MAaJIOBEPOSITHBIX COOBITHH B
npupoJie M OOIINeCTBE Ha BaXKHBIX MpUMeEpax (aBapuu,
HECYAaCTHBIE Ciy4au, 3aImTa MIEPCOHAIBHON
uHpOpMaluy, epeaada JTaHHbIX ).

H3yuyaTh poJIb KIACCUYECKUX BEPOATHOCTHBIX MOJENEH




(MOHeTa, urpajibHast KOCTh) B TEOPUU BEPOSITHOCTEH.
Habawaare W M3y4aTh 4YacTOTy COOBITUH B HPOCTBIX
OKCIIEPUMEHTAX, B TOM YHCIIE C MOMOINBIO HU(POBBIX
pecypcoB, B X0/i€ PaKTUYECKOi paboThL.™

O00011eHue,
KOHTPOJIb
(54)

IIpencraBnenne  maHHbIX.  OmnmcarenbHas — CTATUCTHKA.
BeposiTHOCTB ClTy4aifHOTO COOBITHSI.

[oBTOPATH M3YyYEHHOE U BBICTPAUBATH CHUCTEMY
3HAHUN.
Pematp 3ajaum Ha NpejCTaBICHUE U ONMHUCAHUE JTAHHBIX

C IIOMOIIIBIO HN3YUCHHBIX XapaKTCPUCTUK C
HAaIpPaBJISIOIICH TOMOIIBIO.
O0cyxnaTh npuMepsbl CIIy4aiHbIX COOBITHI,

MaJIOBEPOATHBIX u IIPaKTUYECKU JIOCTOBEPHBIX
CIIy4alHbIX COOBITUH, WX POJIM B MPUPOAEC U KU3ZHU
4eJI0BEKa

8 kiacc (He menee 34 1)

Ha3zBpanue
pasaesa (TemMbl)
(4MCJI0 YacoB)

OcHoBHOE CoACpKaAHUEC

XapaKTepncTnKa HEATECJIbHOCTH Oﬁy‘lalOIlll/IXCﬂ

IloBTOpPEHME
Kypca 7 kiacca
(44)

[IpencraBnenne  paHHbIX. OmnMcarenbHass — CTATHUCTHKA.
Crnyyvaiinas usMeHuuBoCTh. CpeiH1e YncIoBoro Habopa.
CnyuaiiHple  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccuueckue Moaenu TEOpUHM BEPOSTHOCTEN: MOHETa H
urpajibHasi KOCTb.

IloBTOpAATH H3y4CHHOE M BBICTPAUBATH CHUCTEMY
3HaHUM.

Pemiate 3agaum (o0 BH3YyaJbHOHl  omope) Ha
IIPEJICTABICHUE U ONHMCAHHWE JAHHBIX C IIOMOIIBIO
M3YYEHHBIX XapaKTePUCTHUK.

Pemare 3agaum (Mo BH3yaJdbHOW omope) Ha
MIPEACTABJIICHUE TPYNIIMPOBAHHBIX JAHHBIX M OIHMCAHHUE
CIIy4allHOM U3MEHUYUBOCTH.

Pemiate 3agaum (o0 BH3YyaJbHOHl  omope) Ha
omnpeneieHue 4aCTOThI CIIy4alHBIX COOBITHI,
o0cyxaeHne MIPUMEPOB CITy4alHBIX COOBITHH,
MaJIOBEPOSATHBIX u IIPAKTUYECKH  JIOCTOBEPHBIX




CIIy4alHbIX COOBITUH, HUX POJIM B TPUPOAE U KU3ZHU
4eJI0BEKA.

OnucarejabHast *Otknonenus. Jlucnepcus uucioBoro Habopa. CtanmaptHoe | *OcBamBaTh NOHSATHA: JHCIEPCHS W CTaHIAPTHOE
CTATHCTHKA. OTKJIOHEHHE YUCIIOBOTO Habopa. J[uarpaMMbl paccemBaHus. > OTKJIOHEHHWE, WCIOIb30BaTh JTH XAPAKTEPUCTUKU IS
PaccenBanmne OTIMCAHUs PACCEHMBAHUS JJAHHBIX.
JaHHBIX Y4acTBOBaTh B 00CY:KI€HUH THIOTE3bI 00 OTCYTCTBUH
4 9) WJIM HAIMYWHU CBSI3U 110 MarpaMMaM PacCerBaHUS.
CTpouTh JMarpaMMbl pPAcCeMBAaHUS MO WMEIOIIUMCS
JIAHHBIM, B TOM YHCJI€ C TOMOIIBI KOMIIbIOTEpa (Iocie
COBMECTHOT'O aHau3a).™
MHo:kecTBa MHOXecTBO, MOAMHOXKeCTBO. Omnepanuu Haa MHOXecTBaMH: | OcBamBaTh MOHATHS: MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
4 9) oObenuHeHue, mepeceueHue,  nomnoyiHeHwe.  CBOMCTBA | MOJAMHOXKECTBO.
omepanui Hax MHOKECTBAMHM: MepeMEeCTUTENbHOE, | BBLIMOJHATH onepanun HaJI MHO>KECTBAMU:
couYeTaTeIbHOE, pACIPEACIUTENbHOE, BKIIIOUCHHUS. 00beIMHEeHNE, TIepeceUeHHe, TonoHeHue (1o oopasiry).
['paduyeckoe mpencTaBiIeHIE MHOXKECTB. Hcnoab3oBaTh CBOMCTBA: MepeMeCTUTENbHOE,
COoYeTaTeNbHOE, pACIpENeIUTENIbHOe, BKIIOYEHUs (C
MCIIOJIb30BaHUEM BU3YAJILHOM OTMOPHI).
Hcnoan3oBarh rpaduyueckoe MpeACcTaBICHHE MHOXKECTB
IpH OMHMCAHUU PEATbHBIX MPOLECCOB U SIBICHUU, MPHU
pEIIeHUH 3aJ1a4 U3 APYTruX YIeOHBIX MPEIMETOB U KYpCOB
(c MCrONTb30BaHNUEM BU3YAIbHOMN OIOPHI).
BepositHOCTB DeMeHTapHbIe COOBITHS. Crnyuaiinble coobiTHs. | OcBamBaTh HaA 0a30BOM YPOBHeE MOHSTHS
CJIy4YaiHOro bnaronpustcTBytomnpe JJIEMEHTapHbBIE COOBITHA. | dJIEMEHTapHOE€ COOBITHE, CIydalHOe COOBITHE Kak
coobITHS BepositHoct  coObiThif. OMNBITBI €  PaBHOBO3MOXKHBIMH | COBOKYIMHOCTh — ONArompHsTCTBYIONIUX  AJIEMEHTAPHBIX
(6 v) 3JIeMEHTapHBIMH COOBITUSIMU. CTydallHbIN BBIOOD. COOBITHH, PABHOBO3MOXKHBIC AJIEMEHTApHBIE COOBITHSI.

HpaKTI/ILICCKaSI pa60Ta «OIBITHI € PAaBHOBO3MOKHBIMU
OJIEMCHTApPHBIMU COOBITHSIMHIY.

PemaTth 3a7a4m Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHH CIIy4allHOTO
onbiTa (C HMCHOJIB30BAHUEM 3PUTEJIBHON HArsAHOCTH
1/Wau BepOaIbHOM OMOpHI).

Peimiarh 3a7a4u Ha BBIUKCICHUE BEPOSTHOCTEH COOBITUI
B ONBITAX C PaBHOBO3MOXHBIMU  DJIEMEHTapHBIMHU




COOBITUSIMH, B TOM YHCIIE C MOMOIIBIO KOMITbIOTEpa (C
UCIIOJIb30BAaHUEM  3PUTEIBHOM  HATMSJHOCTH — W/WIU
BepOAIbHOM OTIOPHI).

IIpoBoauTh, M M3y4YaThb ONBITHI C PABHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSAMH (C MCIOJIB30BAHUEM MOHET,
UTpaIbHBIX KOCTEH, JIPyTHUX MOJICIICH )
B XOJ€ TMPaKTHYECKOW paboThl (C HCHOJIB30BAHUEM
BU3YaJIbHOU OMOPHI).

BBenenue
Teopuio rpagos
(4 9)

B

*JlepeBo. CBoiicTBa JAepeBa: €IMHCTBEHHOCTh  IIYTH,
CyILIECTBOBAaHUE BHUCAYEH BEPIIUHBI, CBSI3b MEXIY YHUCIOM
BepILKH U unciaoM pédep. [IpaBuno ymHOXKEeHHS. ™

*OcBanBaTh NOHATHSA: JIepeBO Kak rpad Oe3 mukia,
BHCsAYas BEpIIMHA (JUCT), BETBb JEpeEBa, IyTh B JIEPEBE,
JTUaMeTp Jepena.

H3yuaTh cBoOiCTBa [epeBa: CyIIECTBOBAHME BHUCSYEU

BEPIIMHBI, €JMHCTBEHHOCTh MyTH MEXIy ABYMS
BCpIIMHAMHU, CBA3b MCXKAY 4YHUCIIOM BCPIIMH W YHUCIOM
peodep.

YuacTBOBaTh B 00CYXKIEHUH pelleHHs 3aJa4Hl Ha
MIOUCK U TepevyHclieHre MyTeill B JepeBe, OnpejeieHue
yucia BepIIMH uiau pédep B aepeBe, 00xo] OMHAPHOTO
JepeBa, B TOM 4YHCIE€ C TPUMEHEHHEM IpaBuIIa
YMHOXEHUS.™

Cayuaiinbie
co0bITHA
8 u)

*IIpoTUBOMNONIOKHOE  COOBITHE.
OO0benuHeHUEe U TiepecedyeHue coOwbiTHii. HecoBmecTHBIE
cobbituss. @opmyna cinoxeHuss BeposTHocTel. [IpaBuio
YMHOXXEHHMSI ~ BEpPOSTHOCTEH.  YCIOBHas  BEPOATHOCTb.
HezaBucumbie  coObitusa.  IlpeacraBienune — ciaydaifHOTo
JKCIIEPUMEHTA B BHJIE iepeBa.™

Huarpamma  Oiinepa.

*OcBanBaTb MNOHSATHA: B3aUMHO IPOTHBOIIOJIOKHBIE
COOBITHSA, OTEpalMK Haa COOBITUSIMH, OOBEAUHEHUE U
nepeceueHre coObITUH, auarpamma Diinepa (Ditnepa—
Benna), coBMeCTHBIE U1 HECOBMECTHBIE COOBITHSI.

H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS JBYX
coObITHI ((POPMYIIBI CTIOKEHUST BEPOATHOCTEM).

YuyacTBOBaThH B 00CY/KACHHM pPelICeHUs 3aJa4d, B TOM
YHCJIe TEKCTOBBIE 33J]auM Ha ONpeesieHne BEepOosSTHOCTEN
O0BbEeIMHEHNUS M TIepECeYeHHUs COOBITHI C TOMOIIbIO

YUCIIOBOM  mpsiMOM, auarpamm Diinepa, (HopMyIbl
CJI0’KE€HHUSI BEPOATHOCTEH.
OcBauBatb MOHATHSA: IIPaBUIIO YMHOXKEHUS




BEPOATHOCTEH, YCIOBHAs BEPOSITHOCTh, HE3aBUCHMBIC
COOBITHS IEPEBO CIYYAHHOTO OIBITA.

N3yuars cBoiicTBa  (ONpENElCHUsI) HE3aBUCUMBIX
COOBITHIA.

YuacTBOBaTHL B OOCY:KI€HHHM pellleHHsl 3aJa4yd Ha
OIIpEeIeIICHNE U UCTIOIh30BaHUE HE3aBUCUMBIX COOBITHH.
YuacTBOBaTHL B OOCY:KJI€HHM pellleHHsl 3aJa4yd Ha
MOUCK BEPOSTHOCTEH, B TOM 4YHCIE YCIOBHBIX, C
MCIIOJIb30BAaHUEM JIepEBa CIIyIaifHOTO OIBITA. ™

0O000menue,
KOHTPO.JIb
(4 49)

[TpencraBnenne nanHbx. OnucartenbHas ctaTucTuka. ['pader.
BepostHoCcTh CIIy4alHOTO COOBITHS. DNeMEHThI
KOMOWHATOPUKH.

[MoBTOPATH M3Yy4YCHHOE U BBLICTPAMBATH CHCTEMY
3HAHUU.

Pemiath 3aa4yu Ha NPECTaBICHUE U ONUCAHUE JaHHBIX
C  TOMOUIIbIO  H3YYEHHBIX  XapakTepUcTHK  (C
HCTIOJIb30BAaHUEM BH3YAIIBHOM OTIOPEI).

*YuyacTBOBaTHL B 0OCYKIEHMH peIIeHHA™ 3aJa4ul C
npuMeHeHueM rpados.

Pemats 3agaum Ha  HAXOXAEHUE  BEPOSTHOCTU
CIIy4alfHOTO COOBITHSI TIO BEPOSITHOCTSM DJIEMEHTAPHBIX
COOBITHI, B TOM YHCIIE B OMNBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTapHBIMU COOBITUSAMU (C BU3yaJIbHOM OMOPOIA).
*YuyacTBOBaTH B 00CY:KICHHMM pelIeHUS™ 3aJa4M Ha
HAXOXXJICHUE BEPOSTHOCTEH OOBETMHEHNUS U MTEPEeCeUCHUS
COOBITHI, B TOM YHCIIE HE3aBUCUMBIX, C HUCIOJIb30BAHUEM
rpa@uvecKkux TMpeACTaBICHUN H JepeBa CIy4aiHOTO
OTIBITA.

*Y4yacTBOBaTH B O0CY:KIE€HMHM pelIeHUsI™ 3aJauM Ha
nepevrcieHne KoMOnHaui (4ncia nepecTaHoBOK, Yuciia
COUeTaHMil), Ha HaXOXIECHHE BEPOATHOCTEH COOBITHI C
OpUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
UCIIOJIb30BaHuEM TpeyrosbHuKa [lackans.

9 kaacc (He MeHee 34 1)




Ha3zpanue
pa3naesa (TemMbl)
(4K CJI0 YacoB)

OcHoOBHOE co/lep:KaHue

XapakTepuCTHKA 1eATeJILHOCTH 00y4al0IIMXCH

IloBTOpPEHME
Kypca 8 kiacca
(44)

[IpeacraBnenne  naHHbiX.  OmnwucarelbHas  CTaTUCTHKA.
Omneparuu Haj COOBITHSAMU. He3aBUCUMOCTH COOBITHIA.

IToBTOPATH U3y4EHHOE U BHICTPANBATH CHCTEMY 3HAHHM.
Pemate 3a1aum Ha IPEICTABICHUE U ONIUCAHUE JAHHBIX.
Pematp 3aJauM  HA  HAXOXIEHUE  BEPOSATHOCTEHN
Oo0BbEIMHEHNUs W IIepeceyeHus COOBITUH, B TOM 4YHCIE
HE3aBUCUMBIX, c HCIIOJIb30BAaHUEM rpaduyecKux
IIPEJICTaBICHUN U JIEpeBa CIIy4ailiHOTO OIIbITA.

Pematp 3agayum Ha TepevnclIeHHE KOMOMHaNMK (Yucia
NEPEeCTAaHOBOK, YHWCJIa COYETaHWi), Ha HaXOXKICHUE
BEPOSITHOCTEH COOBITHI C PUMEHEHHEM KOMOWHATOPUKH,
B TOM YHCJIE C HCIIOJIb30BaHUEM TpeyroapHuka [lackamns

DJIeMeHThI
KOMOHMHATOPHUKH
(44)

KombOunaropnoe mnpaBuino ymHoxeHus. [lepecTaHoBKH.
®axropuan. CouetaHus U 4yucio coyeTaHuil. *TpeyronbHUK
[Tackans.™ [IpakTnueckas paboTta «Bpruucnenue
BEPOSITHOCTEN C HMCIOJIB30BAHHEM KOMOWHATOPHBIX (DYHKIIHIA
AIIEKTPOHHBIX TaOIUIIY.

OcBauBathb HA 0az0BOM YPOBHeE MOHATHSA:
KOMOHMHATOpPHOE TMpPaBWJIO YMHOXKEHHUS, YHNOPSAIOUYECHHAs
napa, Tpoiika 0ObeKTOB, MepecTaHOBKa, (pakTopHa 4ucia,
COYeTaHue, YUCII0 CoYeTaHuH, *TpeyroiabHuk [lackams.™
Pemiate  mpocreiiliMe 3ajaYM  Ha  IIEPEUYHCIICHUE
YIOPSIOYEHHBIX Map, TPOEK, NePEeUHCICHNEe epeCTaHOBOK
M COYETaHUH DJIEMEHTOB pA3JIMYHBIX MHOXECTB (T10
o0pa3siy).

Pemiathy mnpocreiimme 3aJa4yM Ha IPUMEHEHHE YHCIIa
coyeTaHuil B anredpe (COKpalI€éHHOE YMHOXXEHUE, OMHOM
HrroToHa) (¢ HampaBsionei moMoIIbo).

Pemath, mnpuMeHsini KOMOMHATOpPHKY, 3aJadyd  Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHCIE C TIOMOIIBIO
AIIEKTPOHHBIX TaOJMI[ B XOJie¢ MPAKTUYECKOH paboThl (C
BU3yaJIbHOW OTIOPOi).

I'eomeTpuueckast
BEPOSATHOCTH

*T"'eomeTpudeckasi BEpoATHOCTh. CiTydailHbI BEIOOP TOYKH U3
Guryphl Ha MIOCKOCTH, U3 OTPE3Ka, U3 JYT'H OKPYKHOCTH.™

*OcBauBaTh NMOHATHE TEOMETPUUECKON BEPOSTHOCTH.
YuyacTtBoBaTh B 00CYKIEHMH pelleHUsl 3aJ4a4d Ha




CR))

HaXO0XJ/IEHUE BEPOSITHOCTEN B ONbITaX, MIPEICTABUMBIX Kak
BbIOOp TOUYEK M3 MHOIOYrOJbHHMKA, KpPYyra, OTpe3Ka WU
JIyTY OKPY>KHOCTH, YUCIIOBOT'O IIPOMEKYTKA™

HUcnuiTanuns
bepnyaamn
(6 9)

Ucneitanune. VYcnex u Heynada. Cepus HCHBITaHUM 10
neporo ycnexa. HWcnoeitanus bepuymnu.  BepositHocTH
coObiTHii B cepun wucnbiTaHuid beprnymmu. Ilpaktuueckas
pabota «Vcnwitanus bepuymm.

OcBauBaTh Ha 0a30BOM YPOBHE NOHSATHS. UCIBITAHUE,
3JIEMEHTApHOE COOBITHE B MCIIBITAaHUU (yCIEX M Heynada),
cepusi MCIBITAHMM, HACTYIUICHHE IIEpBOTO  ycIexa
(Heynaun), cepus UcnbITaHUN bepHysun.

Pemare  mpocreimue  3aa4yM  Ha  HaXOXJEHHE
BEPOSTHOCTEH COOBITUH B CEpUM MCIBITAaHUI 10 MEPBOTrO
ycriexa, B TOM 4YHCIE C MPUMEHEHHEM (OPMYIIBI CyMMBI
reOMETPUUECKON IMporpeccuu (C Omopoil Ha CIPaBOYHYIO
nH(pOpMaIUIO).

Pemiate  mpocreiimime  3agauyM Ha  HAaxOXK/IEHUE
BEPOSTHOCTE  DIEMEHTAapHBIX  COOBITHH B  CepuH
ucnelTaHuil  bepHyuM, Ha HaxoXICHHE BEPOSTHOCTH
ONpEAECNIEHHOr0 YKcla YCIEXOB B CEPUU  HUCHBITAHUN
bepHymu (¢ BU3yansHoOil ornopoii).

H3yuatrs B X0/1e nNpakTHYecKOi padoThl, B TOM YHCIIE C
MOMOIIBIO IHU(POBBIX PECYPCOB, CBOWCTBA BEPOSTHOCTH B
cepuu ucnblTaHui beprymum

Cayuaitnas
BeJIMYMHA
6w

CrnyuaiiHas BeIMYMHA W PACHPENETICHUE BEPOSATHOCTEM.
Maremarnueckoe OXHMJIAHWE W JUCHEPCHs  CIydalHOH
BeIMUYMHBL. [IprMepel MaTeMaTHuYecKOro OXHUAAHHUA Kak
TEOPETHYECKOTO CPEHETO 3HAYECHHS BEJTMYHHBI.

[Tonstue o 3akoHe  Oonbmux  yucen.  V3mepeHue
BEPOSITHOCTEN ¢ MOMONIIpI0 4acToT. [IpuMeHeHune 3akoHa
OOJIBIINX YHCEIL.

OcBoutrs Ha 0a30BOM YpOBHEe NOHATHA: Cly4yalHas
BEJINYMHA, 3HAYEHUE CIIy4alHOMN BEJINYMHBI,
pacnpezesieHue BEpOsITHOCTEN.

M3yyarpb um 00Cy:KDaThb IPUMEPBl JTUCKPETHBIX H
HENPEepPbIBHBIX CIy4aifHBIX BETUYMH (POCT, BEC YeJIOBEKa,
YHUCJIEHHOCTh HAaCelIeHUs, Ipyrue M3MEHYHBBIE BEJIUYUHBI,
paccMaTpuBaBIIMECS] B Kypce€ CTaTHCTUKH), MOJEIBHBIX
CIIy4alHBIX ~ BEJIUYMH, CBSI3aHHBIX CO  CIIy4alHBIMH
onbiTaMu  (OpocaHMe MOHETBI, HIpaJbHOM KOCTH, CO
CIIy4aiiHBIM BBIOOPOM H T. I1.).

OcBauBatsp Ha 0azoBoOM YPOBHeE MOHATHSA
MaTEMaTHYECKOE OXUIAHUE CIydYalHOW BEIMYMHBI KaK




TEOPETUYECKOE CPEIHEE 3HAYCHME, JUCHEPCUS CIIy4aiiHOU
BEJIMYMHBI KaK aHaJIOT TUCIIEPCUU YHUCIOBOro Habopa.
Pemath 3agayM  Ha BBIUMCIEHHE MaTEMaTHYECKOI'O
OXKUJAHUSI U JUCIEPCUM  JUCKPETHOM  clydailHOM
BEJIMYMHBI 10 3a/laHHOMY pacCIpeleiIeHHUI0, B TOM 4YHCIE
3ajjay, CBSI3aHHBIX CO CTpPaxOBaHMEM U JIOTepesiMH (C
HAIPaBJIAIOIIEH TOMOIIBIO).

3HAKOMHUTBCSI C  MareMaTUYEeCKUM  OXHUIAaHUEM U
JIUCIIEPCUEH HEKOTOPBIX paCIpEACICHH, B TOM YHCIIE
pacripesiesieHus cy4aiHOM BEIMUYUHBI «YUCIIO YCIEXOB» B
cepuu UCHBbITaHUK bepHysum.

M3y4aTh 4acTOTy COOBITUS B MOBTOPSIIOIIMXCS CIyYalHBIX
OMbITaX KaK CIy4yalHYyIO BEJINYUHY.

3HAaKOMHUTBCSI C 3aKOHOM Oonblinx uucen (B ¢opme
bepaymm): ipu OOJIBIIOM YUCIIE OTIBITOB YaCTOTA COOBITHS
OJM3Ka K €ro BEpOSTHOCTH.

Pemarp 3agaum Ha U3MEPEHUE BEPOSITHOCTEN C MOMOILBIO
4acToT (C HaMpaBJISIONIEH TOMOLIBIO).

OO0cy:k1aTh pOJb 3aKOHA OOJIBIIUX YUCEN B 0OOCHOBaHHUU
4aCTOTHOT'O METO/1a U3MEPEHMSI BEPOSITHOCTEN.

OOcy:k1aTh 3aKOH OOJNBIIMX YHCET KaK IpOsBICHHUE
CTaTUCTUYECKOM YCTOMYMBOCTH B U3MEHYMBBIX SIBICHHUSX,
poOJib 3aKOHa OOJBIIMX YHUCEN B MPUPOAE U B KU3HU
4eJI0BEKA.

O0001mIenue,
KOHTPOJIb
(10 v)

IIpencraBienue  JaHHBIX.
BepostHoCTh CIIy4aitHOTO COOBITHSI.
KoMOuHaTOpuku. CiiydaliHble BETUYHHBI U PACTIPE/ICIICHUS.

OmnucarenpHass  CTaTHUCTHKA.
DeMeHTHI

IToBTOpPATH U3y4EHHOE U BHICTPANBATH CHCTEMY 3HAHHMH.
Pemath 3a1auM Ha IPEICTaBICHUE U ONIMCAHUE TaHHBIX.
Pemath 3agaunm Ha HaXOXJEHHE BEPOATHOCTEH COOBITHIA,
B TOM 4YHCI€ B ONbITaX C PaBHOBO3MOXHBIMHU
AIIEMEHTAPHBIMH COOBITUAMH, BEPOSITHOCTEH OObEIUHEHUS
U TepeceyeHus] COOBITUH, BBIYMCIATH BEPOSATHOCTH B
OIIBITAX C CEPUSMU CIIY4AHBIX UCIIBITAHUI




TEMATHYECKOE IINTAHUPOBAHHUE 110 MATEMATHUKE S5 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM ugposbie
Ne i/ pait Konrpoubnbie IIpakTHyeckue (undpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Hatypanbnble uncna. Jleictus ¢ 43 9 Bbu6mmoteka [JOK
HaTypaJbHBIMU YUCIIAMU https://m.edsoo.ru/7f4131ce
5 Harnannas reomerpust. Jluaun Ha 12 2 bubnnorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubmuoreka [{OK
3 Harnsanas reomerpusi. MHOTOYrobHUKH 10 1 https://m.edsoo.ru/7f4131ce
4 Harnsmaas reomerpust. Tena u puryps! B 9 1 1 bubnnorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6nunorexa LIOK
> OOPIKHOBEHHEIE IPOOH 48 3 https://m.edsoo.ru/7f4131ce
bubmmoreka IIOK
6 JlecaTuampie ApoGH 38 2 https://m.edsoo.ru/7f4131ce
bu6mmoteka IIOK
! losroperne i 06obmenne 10 ! https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 9 4



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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TEMATHYECKOE IINTAHUPOBAHHUE 110 MATEMATHUKE 6 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM ugpossbie
Ne ni/m pasi Kourpoubnbie IIpakTHyeckue (ucpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubnunoreka LIOK
! Harypasbrbre wncra 30 3 https://m.edso0o.ru/7f414736
5 Harnsanuas reomerpus. [psmbie Ha 7 bubmmoreka [JOK
MIJIOCKOCTH https://m.edso00.ru/7f414736
bubnunoreka LIOK
3 Jpobu 32 2 ! https://m.edso0o.ru/7f414736
bubnunoreka LIOK
4 Harnsngnas reomerpus. Cummerpus 6 1 https://m.edsoo.ru/7f414736
bu6nunorexa LIOK
> Bripaxcerma ¢ Oyxsamn 6 . https://m.edsoo.ru/7f414736
6 Harnsanas reomerpusi. @urypsi Ha 14 1 1 bubnmorexa LIOK
IIJIOCKOCTH https://m.edsoo.ru/7f414736
bubnmorexa LIOK
7 [Tono>xurenbHbIE M OTPULIATENBHBIE YHCTIA 40 2 https://m.eds0.ru/7f414736
bubnmnoreka LIOK
8 TpencTanenne aHKbIX 6 ! https://m.eds00.ru/7f414736
9 Harnsinaast reometpusi. durypsl B 9 1 bubnmnoreka [JOK
MPOCTPAHCTBE https://m.eds00.ru/7f414736
10 [ToBTOpenue, 06001ICHNE, 20 1 bubmunoreka [JOK
CHUCTEMAaTHU3AIIHS https://m.edso00.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 10 5



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
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IHOYPOYHOE IIVTAHUPOBAHMUME 110 MATEMATHKE 5 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
ara u(poBbie
Nen/m Tema ypoka Kontposbubie IIpakTnueckue A mpp
Bcero u3ydyeHusi ~ obOpa3oBaTe/IbHbIE
padoThI padoThbI
pecypchl
1 [IpencraBieHue YuCIOBOM 1 bubnunoreka LIOK
uH(popmaIy B Tabnmmax https://m.edsoo.ru/f2a0ccOc
5 [IpencraBienue 4ucIoBON 1 bubnuoreka [IOK
uH(popManuy B TabIUIAX https://m.edsoo.ru/f2a0ccOc
bubmuoreka [{OK
3 Hugpet u ancia 1 https://m.edsoo.ru/f2a0cafe
bubnunoreka LIOK
4 Hugperu aucna 1 https://m.edsoo.ru/f2a0cafe
bubmmoteka IIOK
S Ortpesok u ero anmka. Jlomanas 1 https://m.edsoo.ru/f2a0e2a0
bubnmorexa LIOK
6 Otpesox u ero ammia. Jlomanas 1 https://m.edsoo.ru/f2a0e2a0
MuoroyronsHuk. Ilepumerp bubmuoteka [IOK
7 1
MHOTOYTOJIbHUKA https://m.edsoo.ru/f2a0e2a0
MHuoroyronsHuk. [Iepumerp bu6muoreka [JOK
8 1
MHOT'OYTOJIbHUKA https://m.edsoo.ru/f2a0e2a0
[TpakTrueckas paboTa 1o Teme
"IlocTpoenue 0yTO ac
9 3a, aHTIfI)HMI:/IHCTlgp;cI)ﬁan}/];I EZHHK 1 1 bubnnorexa LIOK
g P " https://m.edso0.ru/f2a0e426
HEJIMHOBAHHOM Oymare
but6mmorexa [IOK
10 Inockocte, npsamas, 1yd, yroi 1 https://m.edsoo.ru/f2a0e0fc
11 ILnockocTs, npsiMast, JIyd, yroJ 1 bubnunoreka LIOK



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
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https://m.edsoo.ru/f2a0e0fc

12 [LnockocTs, mpsiMast, 1 oI bubmorexa [IOK
- 1P SRARE https://m.edsoo.ru/f2a0e0fc
bubnunoreka LIOK
13 [HKaser 1 KOOpMHATHAA IpsMAs https://m.eds00.ru/f2a0e426
14 Ixanbl 1 KoOpAUHATHAS IIPAMAas Bubmorexa OK
PA P https://m.edso0.ru/f2a0e426
15 CpaBHeHHe HATypaJIbHBIX YHCE Bubmrorexa OK
p yp https://m.edsoo.ru/f2a0ce32
16 CpaBHeEHHE HATYpaAJIbHBIX YHUCE Bubmiorexa HOK
p Yp https://m.edsoo.ru/f2a0ce32
IIpencraBinenne YUCIOBOU
17 I/Ilfq)il) Maluy B CTOJI0YATBIX bubmmorexa [JOK
P https://m.edsoo.ru/f2a0e426
JuarpaMmmax
IIpencraBineHue YUCIOBOM
18 Hlf(;[o Maluu B CTOI0YATBIX bubmorexa HOK
pMall https://m.edsoo.ru/f2a0e426
JuarpaMmmax
19 JetictBue cnoxenus. CBoicTBa bu6mmoteka IIOK
CIOKEHUS https://m.edsoo.ru/f2a0e426
20 HetictBue cnoxxenusi. CBOMCTBa bubnnoreka [JOK
CIIOKEHUS https://m.edsoo.ru/f2a0e426
21 JetictBue cnoxenus. CBoicTBa but6mmorexa [IOK
CIOKEHUS https://m.edsoo.ru/f2a0e426
99 HetictBue BerunTanus. CBoiCTBa bubnmnoreka [JOK
BBIYUTAHUSI https://m.edsoo.ru/f2a0ce32
23 JetictBue BeiunTanus. CBoiicTBa but6mmoreka [IOK
BBIUUTAHUSA https://m.edsoo.ru/f2a0ce32
24 HevictBue BeiunTanusi. CBoiicTBa bubmuorexa [{OK
BBIUMTAHUSA https://m.edsoo.ru/f2a0ce32
25 UucrnoBble u OyKBEHHBIE bu6muotexa [JOK
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BBIPAKECHUS https://m.edsoo.ru/f2a0ce32
26 Yucnosble 1 OyKBEHHBIE bubmmoreka [JOK

BBIPAXKEHUS https://m.edsoo.ru/f2a0ce32
97 UucnoBsie 1 OYKBCHHBIE bubnmnoreka HOK

BBIPAKECHUS https://m.edsoo.ru/f2a0ce32
bu6nmoreka [IOK

28 YpasHenue https://m.edsoo.ru/f2a0cf54
bubnunoreka LIOK

29 Y paBHeHHe https://m.edsoo.ru/f2a0cf54
bubnuoreka [{OK

30 YpasHenue https://m.edsoo.ru/f2a0cf54
bubmuoreka [{OK

31 KonrpormHas pabora Ne 1 https://m.edsoo.ru/f2a0ce32
39 JeiicrBue ymHoxxeHus. CBoiicTBa bubmuoreka [IOK

YMHOKEHHUS https://m.edsoo.ru/f2a0d300
33 [HetictBue ymHoxxenus. CBolicTBa bu6mmoteka IIOK

YMHOKEHHUS https://m.edsoo.ru/f2a0d300
34 JeiictBue ymHoxeHus. CBoicTBa bubmuoreka [IOK

YMHOKEHHUS https://m.edsoo.ru/f2a0d300
. bubnmnorexa [JOK

3 JlelicTaue nenenns https://m.edso0.ru/f2a0d300
. bubnuoteka [JOK

36 Jleiictaue nienenns https://m.edso0.ru/f2a0d300
. bubnuoteka [JOK

37 Jleiictaue nienenns https://m.edso0.ru/f2a0d300
bubnunorexa LIOK

38 Jlenenme ¢ ocTaTkOM https://m.edso0.ru/f2a0d300
but6mmoreka [IOK

3 Jlenenne ¢ ocTaTkoM https://m.edsoo.ru/f2a0d300
40 VYrpoienue BoIpaxeHun bubmmoreka [JOK
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https://m.edsoo.ru/f2a0d300

41 VYipolueHnue BeIpaXeHUn bubmmorexa LIOK
https://m.edsoo.ru/f2a0d300

. bubnunoreka LIOK
42 YTPOWICHNE BIPAKCHUH https://m.eds00.ru/f2a0d300

. bubnunoreka LIOK
43 YTIPOWIEHHE BHIPAXKCHMH https://m.eds00.ru/f2a0d300

44 ITopsinok neiicTBUI B BEIYUCIIEHUIX Bubmrorexa OK
PAAOK 1 https://m.edsoo.ru/f2a0d300

45 [Mopsinok IefiCTBUI B BEIYMCIECHUIX Bubmiorexa HOK
PAZOK A https://m.edsoo.ru/f2a0d300

46 [Mopsinok IefiCTBUI B BEIYHUCIECHUIX Bubmiorexa HOK
PAZOK A https://m.edsoo.ru/f2a0d300

bubnuoreka [{OK
ar Kontponsnas pabora Ne 2 https://m.edsoo.ru/f2a0d440

48 CreneHs ¢ HATYpaJIbHBIM bubnnorexa [JOK
OKa3aTejIeEM https://m.edsoo.ru/f2a0eaca

49 CreneHsb ¢ HaTypaJIbHBIM bubmmnoreka HOK
IOKa3aTeJIEM https://m.edsoo.ru/f2a0eaca

50 Jenurenu u KpaTHbIE bubmuoreka [IOK
https://m.edsoo.ru/f2a0eaca

bu6nunorexa LIOK
51 AennTenn u KpaTHeie https://m.edsoo.ru/f2a0eaca

52 CBoiicTBa U IPU3HAKN AEITUMOCTH bubnnorexa LIOK
p 2 https://m.edsoo.ru/f2a0f5ba

53 CBOICTBA ¥ IPU3HAKU JIEJTUMOCTH Bubmuorexa OK
p a https://m.edsoo.ru/f2a0f5ba

bubnunorexa LIOK
54 Dopmyaer https://m.edsoo.ru/f2a0d684

55 Dopmybl bubnuorexa [JOK
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https://m.edsoo.ru/f2a0d684

56 [Tmomans. @opmyna romagn bubnunoreka LIOK
MPSMOYTOJIbHUKA https://m.edso0.ru/f2a0d684
57 [nomanes. @opmyiia miomaim bubnmnoreka HOK
IIPSIMOYTOJIBHUKA https://m.edsoo.ru/f2a0d684
58 Enuuuiel nsMepeHus miomanein bubmaorexa LIOK
https://m.edsoo.ru/f2a0d7e2
59 Enuauiel n3mepeHus miomanei Bubmzorexa OK
https://m.edsoo.ru/f2a0d7e2
60 [TpstMOyTONBbHBIN Tapaienenurne] EH6J_IHOTeKa HOK
https://m.edsoo.ru/f2a0d7e2
61 [IpssMoyrobpHbIN napasuieaenune BH6J?HOTeKa HOK
https://m.edsoo.ru/f2a0d7e2
62 [IpakTuyeckas pabora o Teme bubmuorteka [IOK
"Pa3BepTka kyOa" https://m.edsoo.ru/f2a1302a
63 O6bembl. O0BEM MPSIMOYTOIBLHOTO bubmuoreka [IOK
napasulesenuIe1a https://m.edsoo.ru/f2a1302a
64 O6Bembl. O0BEM TIPSIMOYTOTHBHOTO bubnnorexa [JOK
napasuiesienuiena https://m.edsoo.ru/f2a1302a
65 KonTtponsHast padora Ne 3 ﬁg&?ﬁ;ﬁ;{;gﬁ/};a 13024
66 OKpYXHOCTB, KPYT, IIap, WIAHAP BH6J?HOTeKa HOK
https://m.edsoo.ru/f2a1319c
67 OKpy’KHOCTb, KpYT, IIap, LIUIUHAP BH6J?HOTeKa [OK
https://m.edsoo.ru/f2a1319c
[IpakTuyeckas pabora Mo Teme
68 "l_I[)OCTpOCHI/IC yI3)0pa u3 BH@HOTeKa [OK
OKpYKHOCTEH" https://m.edsoo.ru/f2a1319c
69 Homu u npo6u. M3o06pakenue bubnmoreka [JOK

npoOei Ha KOOPIMHATHOW TIPSMO

https://m.edsoo.ru/f2al32fa
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20 Jomu u npobu. N3o06pakeHne bubmmoreka [JOK
Ipo0Oeit Ha KOOPJIMHATHON MPSMOit https://m.edsoo.ru/f2a132fa

71 Homu u npo6u. N3o06pakeHue bubnmnoreka HOK
nIpoOel Ha KOOPIMHATHON TIPSAMO https://m.edsoo.ru/f2a132fa

. bubnunoreka LIOK
2 Cpasierne apodeit https://m.edSO(I)_.[ru/f2a13476

. bubmuoreka [{OK
73 Cpasuenne npodeit https://m.edsocL).IrOu/f2a13476
74 Cpasienne Apodeit Eggﬁﬁgﬁggﬁzamm

75 [IpaBunbHbIE U HETIPaBUIIbHbBIE Bu6moteka [JOK
Ipodu https://m.edsoo.ru/f2a13c8c

76 [IpaBusibHBIE U HETTPABUIILHBIC bubnnorexa [JOK
apodu https://m.edsoo.ru/f2a14146

- ;[;)(?g;mmee 1 HETIPAaBHIILHBIC Eu 6J:II/IOTeKa 110K
https://m.edsoo.ru/f2a13764

78 CroxeHue ¥ BbIUUTaHHUE IpoOeH ¢ bubnnorexa [JOK
OJIMHAKOBBIMHU 3HAMEHATEIIIMHU https://m.edsoo.ru/f2al7cc4

79 CrnosxeHue ¥ BBIYUTaHUE APoOeii ¢ bubmuorexa [IOK
OJVMHAKOBBIMU 3HAMEHATEIIMU https://m.edsoo.ru/f2al7cc4

80 CroxeHue U BEIYUTaHHUE polel ¢ bubnmnoreka [JOK
OJIMHAKOBBIMHU 3HAMEHATEIIIMHI https://m.edsoo.ru/f2al7cc4

81 [enenue HaTypaJIbHBIX YHCEI U bubmuoreka [{OK
apobu https://m.edsoo.ru/f2a143e4

82 Jlenenne HaTypalbHBIX YUCET U bubnuoteka [JOK
Ipodu https://m.edsoo.ru/f2a143e4

bubmmoreka [JOK
83 CMeIIARKEIC uHCaa https://m.edsogru/f2a1451a

84 CMeniaHHBIC YnCTIa but6mmoreka [IOK
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https://m.edsoo.ru/f2al451a

85 CMelranuble yucia Bubmiorexa LIOK
https://m.edsoo.ru/f2al451a
86 ClokeHHe U BBHIYUTAHHUE bubmuorexa [JOK
CMEIIaHHBIX YUCeIl https://m.edsoo.ru/f2al7e54
87 CJ10’)keHME U BBIYUTAHHUE bubnnorexa [{OK
CMEIIAaHHBIX YHCEIT https://m.edsoo.ru/f2al7e54
88 CloXeHHe U BBIYUTAaHHUE bubnuoreka [{OK
CMEIIaHHBIX YUCell https://m.edsoo.ru/f2al7e54
bubnuoreka [{OK
89 Kontponbhas pabora Ne 4 https://m.edsoo.ru/f2a1463c
. bubmuoreka [{OK
%0 OcHoBoe cBOFCTEO ApodH https://m.edsoo.ru/f2al475e
N bubmuoreka [IOK
1 OcHoBHoE CBOHCTBO APOOH https://m.edsoo.ru/f2a14c90
. bu6nunorexa LIOK
92 Coxpamenne 1pooei https://m.edsoo.ru/f2al4de4
. bubnmorexa LIOK
93 Coxpamenne npodei https://m.edsoo.ru/f2al4de4
. bubmuorexa [IOK
i Coxpamenue npodeit https://m.edsoo.ru/f2al4de4
95 [Ipusenenue apodeit k odIEMY bubmuoreka LJOK
3HaMEHAaTeII0 https://m.edsoo.ru/f2al4f74
96 [TpuBenenue apodeii k od1IEMY bubnnorexa [JOK
3HaMEHAaTEII0 https://m.edsoo.ru/f2al4f74
97 [Ipusenenue apodeit k od1IEMY bubmuoreka LJOK
3HaMEHAaTeIo0. https://m.edsoo.ru/f2al4f74
98 [TpuBenenue apodeii k od1IEMY bubmmoreka [JOK
3HaAMEHATEII0 https://m.edsoo.ru/f2al14f74
99 CpaBHeHUe, CTIOKEHUE U bubmmoreka [JOK
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BBIYUTAHUE IPOOEii C pa3HBIMU
3HaMEHaTeIsIMU

https://m.edsoo.ru/f2al4f74

CpaBHCHI/Ie, CJIOXKCHHUEC U

bu6nmmoreka [IOK

100 BLIHHTAHHE NPOOCH ¢ pasHpIMu 1 https://m.edsoo.ru/f2a14f74
3HaMEHATEIAMA
CpaBHeHHe, CIIOKEHHE
101 Blﬁqz?aiie HoGeﬁH:I :;HLIMI/I 1 Bubmrorexa HOK
P p https://m.edsoo.ru/f2a14f74
3HaMEHAaTeIAMU
C ,
102 Bﬁiﬁ?ziﬁz CH§6)I§IHCH N ;HHMI/I 1 Bubmiorexa LIOK
P p https://m.edsoo.ru/f2a14f74
3HaMEHaTEeIAMU
bubnuoreka [{OK
103 Kontponbhas pabora Ne 5 1 https://m.edsoo.ru/f2a151f4
. bu6nmorexa LIOK
104 YMHOKEHHE APODCii 1 https://m.edsoo.ru/f2a184e4
. bubmuorexa [IOK
105 YmmoxkeHne Apodeit 1 https://m.edsoo.ru/f2a184e4
. bu6nmorexa LIOK
106 YMHOKEHHE APODCii 1 https://m.edsoo.ru/f2a184e4
107 Haxoxxnenue yactu 1iej1oro 1
108 Haxoxnaenue yacty 1ej1oro 1
109 Haxoxxnenue yactu 1iej1oro 1
110 Jenenune npobeit 1
111 Henenue npobeit 1
112 Henenne npobeii 1
bubnunorexa LIOK
113 Haxoxxnenue 11emoro mo ero 4actu 1 https://m.edsoo.ru/f2a1802a
but6mmoreka [IOK
114 HaxosxneHnue neimoro mo ero 4acTu 1 httos://m.edso.ru/f2a1802a
115 Haxoxnenne 1esoro 1mo ero 4actu 1 but6mmoreka [IOK
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bub6nmoreka [IOK

116 Konrposuas pabora Ne 6 https://m.edsoo.ru/f2al81ce
. bubnunoreka LIOK

117 Jlecatinas sammce Apodeit https://m.edsoo.ru/f2a1b87e
. bubnunoreka LIOK

118 Jlecamianas sanuck, Apobei https://m.edsoo.ru/f2alb55e
. bubmuoreka [IOK

119 Jlecaminas sanuck Apodeid https://m.edsoo.ru/f2albcfc
. bubnunoreka LIOK

120 CpasHemye fecATHIHbIX APOOCii https://m.edsoo.ru/f2alc49a
. bubnunoreka LIOK

121 CpasHemye fecATHIHbIX APOOCii https://m.edsoo.ru/f2alcb02
. bubnuoreka [{OK

122 (paBHEHNE ACCATHIHBIX JPOOCii https://m.edsoo.ru/f2alc63e
123 CroxeHne ¥ BBIYUTaHHE bubnuoreka [{OK

JECATUYHBIX Tpo0ei https://m.edsoo.ru/f2alce4a
124 CIlo’)keHME U BBIYUTAHHUE bu6mmoteka IIOK

JECATUYHBIX Apo0eit https://m.edsoo.ru/f2alceda
195 CroxeHne ¥ BBIYUTAHHE bubnuoreka [{OK

JECATUYHBIX Tpo0ei https://m.edsoo.ru/f2alce4a
126 CioxeHue U BhIYUTAaHHUE but6mmorexa [IOK

JECATUYHBIX Apo0eit https://m.edsoo.ru/f2alceda
197 CroxeHne 1 BEIYUTAHHE bubmuoreka [{OK

JECATUYHBIX Tpo0ei https://m.edsoo.ru/f2alceda
bubnunorexa LIOK

128 Oxpyraenne uncen. Ipuicixa https://m.edsoo.ru/f2ale826
but6mmoreka [IOK

129 Okpyraenne uncen. Hpuiiika https://m.edsoo.ru/f2ale826
130 Oxkpyrnenue uucen. [Ipukuaka bubnuorexa [JOK
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https://m.edsoo.ru/f2a1e826

131 Oxpyrnenune gncen. [Ipukunka ﬁg&?ﬁ;ﬁ;&gg}éa 16826

bubmmoreka [JOK
132 Kourpomsrast pabora Ne 7 https://m.edSO(])_.[ru/fZalchZ

133 YMHOKEHUE AeCATUYHON Apodu Ha bubnmnoreka HOK
HaTypaJbHOE YUCIIO https://m.edsoo.ru/f2ald174

134 YMHOXEHUE ASCATUIHOM TPOoOH Ha bubnunoreka LIOK
HATypaJbHOE YHUCIIO https://m.edsoo.ru/f2ald174

135 YMHOKEHUE ACCATUYHOU qpoOH Ha bubmmoreka [JOK
HaTypaJbHOE YUCIIO https://m.edsoo.ru/f2ald174

136 YMHOXEHHE JECATUIHOM IpoOu Ha bubmuoreka [{OK
HATypaJbHOE YHUCIIO https://m.edsoo.ru/f2ald174

137 Henenune necaTHIHON qpoOH Ha bubmuoreka [IOK
HaTypaJlbHOE YUCIIO https://m.edsoo.ru/f2ald174

138 Jenenue necaTuyHoi qpodu Ha bubnuoreka [{OK
HaTypaJIbHOE YHCIIO https://m.edsoo.ru/f2a1d516

139 Henenune necaTHIHON qpoOH Ha bubmuorexa [IOK
HaTypaJbHOE YUCIIO https://m.edsoo.ru/f2a1d516

140 Jenenue necaTuyHoi qpodu Ha bubmuoreka [{OK
HATypPAIBHOE YHCIIO https://m.edso0.ru/f2ald516

141 Henenune necaTHIHON qpOOH Ha bubnuoteka [JOK
HaTypaJlbHOE YUCIIO https://m.edsoo.ru/f2a1d516
142 YMHOXEHHE Ha ACCITHIHYIO TPOOb Eg&?ﬁ;fg;gﬁﬁza 1d64c

bubnuoteka [JOK
143 YMHOXCHHE HA ISCATHHYIO APOOH https://m.edsogru/f2a1d64c
144 YMHOXEHUE Ha ACCATHIHYIO TPOOb ﬁ;ﬁ?ﬁﬁ:&ifﬁ};al d64c

145 YMHOXEHUE Ha ACCATHIHYIO TPOOb but6mmoreka [IOK
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bub6nmoreka [IOK

146 YMHO)KCHHC Ha ICCHTHIHYI0 pOOh https://m.edsoo.ru/f2ald64c
bubnunoreka LIOK

147 Jlenenue na necaTHinyIo Apodh https://m.edsoo.ru/f2a1d750
bubnunoreka LIOK

148 Jlenenue na ACCATHYHYI0 POOE https:/m.edsoo.ru/f2a1d750
bubmuoreka [IOK

149 Jlenctue na aecATHHYI0 APOGE https://m.edsoo.ru/f2a1d750
bubnunoreka LIOK

150 Jlenenue na ACCATHHYI0 APOOE https://m.edsoo.ru/f2a1d750
bubnunoreka LIOK

151 Jlenenue na AecATHHYI0 APOOE https://m.edso0.ru/f2a1d750
bubnuoreka [{OK

152 Kontposenas padora No 8 https://m.edsoo.ru/f2a1d85e
bubmmoreka IIOK

153 Kanpkymsrop https://m.edso0.ru/f2a1d962
bu6mmoreka IIOK

154 Kanpkymsrop https://m.edso0.ru/f2a1d962
155 Bunst yrinos. UeprexxHbii bubmmnoreka HOK

TPEYrOJIbHUK https://m.edsoo.ru/f2alda7a
156 Bunet yrnos. YUeprexHblit bubmuorexa [IOK

TPEYTrOJIbHUK https://m.edsoo.ru/f2alda7a
157 Buas! yrinos. Ueprexubii bu6muoreka [JOK

TPEYTOJIbHUK https://m.edsoo.ru/f2alda7a
but6mmorexa [IOK

158 Msmepenne yrios. Tpaucnoprup https://m.edsoo.ru/f2a1db88
bubnunorexa LIOK

159 Wsmepenne yrios. Tpaucnoprup https://m.edsoo.ru/f2a1db88
160 [IpakTruueckas paboTta 1mo Teme bubnuorexa [JOK
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"IlocTpoenue yrios"

[ToBTOpEHHE OCHOBHBIX MOHATUN U
METOJIOB Kypca 5 Kiacca,

https://m.edsoo.ru/f2aldb88

bu6nmoreka [IOK

161 000011IeH1E 3HAHUI https://m.edsoo.ru/f2alf76c
IToBTOpPEHME OCHOBHBIX IIOHATHI U
162 METO (I))B Kypca 5 kiiacca Bubmorexa HOK
A yP N ’ https://m.edsoo.ru/f2a1f924
000011IeH1E 3HAHUI
TToBTOpPEHNE OCHOBHBIX ITOHATHNA U
163 METO (I))B Kypca 5 kiacca Bubmnorexa HOK
A yp N ’ https://m.edsoo.ru/f2alfaaa
0000111eH1Ee 3HAHNI
[ToBTOpEHUE OCHOBHBIX ITIOHATUN U
164 METO (r))B Kypca 5 kiiacca bubnnorexa [JOK
A yp N ’ https://m.edsoo.ru/f2alfc08
000011IeHrEe 3HAHUI
TToBTOpPEHNE OCHOBHBIX MOHATUNA U
165 METO (I))B Kypca 5 kJacca Bubmoreia HOK
a yP N ’ https://m.edsoo.ru/f2alfeec
00001IeHre 3HAHNI
TToBTOpPEHNE OCHOBHBIX IMOHATHNA U
166 METO (I))B Kypca 5 kjacca Bubmiorexa LIOK
n yP N ’ https://m.edsoo.ru/f2a200a4
000011IeHrEe 3HAHUI
167 Wrorosast kKoHTpoJbHAS paboTa
[ToBTOpEHNE OCHOBHBIX ITOHATUN U
168 METO (1;)13 Kypca 5 kJacca Bubmiorexa IIOK
a My N i https://m.edsoo.ru/f2a201f8
000011IeH1Ee 3HAHWI
TToBTOpPEHNE OCHOBHBIX MOHATUHA U
169 METO (I))B Kypca 5 kJacca Bubmorexa IIOK
a yP N ’ https://m.edsoo.ru/f2a20388
00001IeHnE 3HAHNI
IToBTOpPEHME OCHOBHBIX MOHATHI U
p bubnunoreka LIOK
170 METOJIOB Kypca 5 Kiacca,

000011IeH1E 3HAHWI

https://m.edso0.ru/f2a2069e
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OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 170



6 KIIACC

N KoumnuectBo yacos I DJIEKTPOHHbBIE
] ara
Tema ypoka Kourpoubnble IIpakTHyeckue unppoBbIe
n/n Bceero H3Y4YeHH S
padoThbI padoThbI o0pa3oBaTte/ibHbIE
pecypchl
Harypanbsnsle uncia. [IoBropenue bubnuoreka [JOK
1 1
Kypca MaTeMaTHUKHU S5 KJiacca https://m.edsoo.ru/f2a208ec
5 OOBIKHOBEHHBIC U JICCITUYHBIC 1 bubnunoreka LIOK
npo6u. IToBTopenue https://m.edsoo.ru/f2a208ec
3 I'eomerpuueckue Gurypsl. 1 bubnuoreka [IOK
IToBTOpeHue https://m.edsoo.ru/f2a208ec
bubnuoreka [{OK
4 Cpenree apugmeriieckoe 1 https://m.edsoo.ru/f2a20aea
bubmmoreka IIOK
S Cpemmee apudmeriieckoe 1 https://m.edsoo.ru/f2a20aea
bubmmoteka IIOK
6 Hpouener 1 https://m.edso0.ru/f2a2140e
bubnmorexa LIOK
! Hpouentsi 1 https://m.edsoo.ru/f2a2140e
bubmmoteka IIOK
8 Hpouener 1 https://m.edsoo.ru/f2a2140e
but6mmorexa [IOK
9 Hpouener 1 https://m.edsoo.ru/f2a2140e
I N
| e ol 1 bismorea 10K
pMatt pyr https://m.edso0.ru/f2a20c48
JarpaMmax
n N
o | e e 1
pMal pyr https://m.edsoo.ru/f2a20c48
JarpaMmax
12 [IpakTruyeckas pabora o Teme 1 1 bu6muotexa [JOK
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"[locTpoeHue KpyroBulx AuarpaMm”

https://m.edsoo.ru/f2a20c48

bub6nmoreka [IOK
13 Konrpomsnas padora Ne 1 https://m.edsoo.ru/f2a21274
14 Harnsanas reomerpusi. Bubt Bu6morexa LIOK
TPEYrOTBbHHKOB https://m.edsoo.ru/f2a2a75c
Harnsanas reomerpusi. Bunbt bubaunoreka [JOK
15 _
TPEYroJIbHUKOB https://m.edsoo.ru/f2a2a75c
bubnnorexa LIOK
16 Honsrue muoxectsa https://m.edsoo.ru/f2a2a75c
butnuorexa LIOK
17 Howsrue MuoxecTsa https://m.edsoo.ru/f2a2a75c
18 Paznosxenre Ha MpOCThIE MHOKHUTEIN bubsmorexa [IOK
p https://m.edsoo.ru/f2a22a3e
19 PaznoskeHre Ha IPOCThIC MHOKHTEIIN bubmorexa LIOK
p https://m.edsoo.ru/f2a22a3e
20 HauOonpmmii 00Ny 1enuTelb. bubnmorexa LIOK
B3anmHO nipocThie unciia https://m.edsoo.ru/f2a2340c
21 HauGonpimmii o01mwmii 1eTuTeb. bubmmoteka IIOK
B3anmHO nipocTeie unciia https://m.edso0.ru/f2a2340c
99 HauOonpmmii 00Ny 1enuTelb. bu6nmorexa LIOK
B3anmHO nipocThie uncia https://m.edsoo.ru/f2a2340c
23 Haumensblee o0riee KpaTHoe bubmuoreka LJOK
HaTypaJabHBIX YUCEN https://m.edsoo.ru/f2a2340c
o Haumensiee obmiee kpaTHoe BuGmorexa 1IOK
HATypalbHBIX HHCCI https://m.edsoo.ru/f2a2340c
o5 Haumensuiee oO1iee kpatHoe Bu6nnorexa [IOK
HaTypaJbHBIX YACEIT https://m.edsoo.ru/f2a2340c
26 KonrtponsHast padora Ne 2 bubmorexa OK

https://m.edsoo0.ru/f2a2226e
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97 [TpuBenenue npoOeit K HAUMEHbBIIEMY bubanoreka [JOK
o01IeMy 3HaMEHATEITO https://m.edsoo.ru/f2a22412
28 [IpuBenenue qpoOelt K HAUMEHBIIIEMY bubnunoreka [JOK
001eMy 3HaMEHATEITI0 https://m.edsoo.ru/f2a22412
29 [TpuBenenue npoOeit K HAUMEHbBIIEMY bubanoreka [JOK
o01IeMy 3HaMEHATEITO https://m.edsoo.ru/f2a22412
30 CpaBHeHMeE, CII0)KEHHE U BBIYUTAHUE bubnnorexa [JOK
OOBIKHOBEHHBIX JIPOOCi https://m.edsoo.ru/f2a22412
31 CpaBHeHHe, CIIOKEHHE U BHIYUTAHUE bubmmoreka [JOK
O0OBIKHOBEHHBIX JPOOCH https://m.edsoo.ru/f2a22412
39 CpaBHeHUeE, CII0)KEHHE U BBIYUTAHUE bubnnorexa [JOK
OOBIKHOBEHHBIX JIPOOCi https://m.edsoo.ru/f2a22412
33 CpaBHeHHe, CIIOKEHHE U BHIYUTAHUE bubmmoreka [JOK
OOBIKHOBEHHBIX IpO0eit https://m.edso0o.ru/f2a22412
34 JleficTBUS CITOKEHUS U BEIYUTAHUS bubnnorexa [JOK
CMEUIaHHBIX YUCEI https://m.edsoo.ru/f2a228a4
35 JIecTBUS CIIOKEHUS U BBIYUTAHUS bubmmoreka IIOK
CMEIIaHHBIX YHCEIl https://m.edsoo.ru/f2a228a4
36 JleficTBUS CITOKEHUS U BEIYUTAHUS bubnnorexa [JOK
CMEUIaHHBIX YUCEI https://m.edsoo.ru/f2a228a4
37 JlelicTBUS CIIOKEHUSI U BBIYUTAHUS bubnuoteka [JOK
CMEIIIaHHBIX YUCEI https://m.edsoo.ru/f2a228a4
3 Kommpomssas paora Ne 3 ipsdimedsoo utza244s2
39 JleiicTBrEe YMHOMXEHUSI CMEIIaHHBIX bubmuoreka [IOK
qucell https://m.edsoo.ru/f2a24596
40 JlelicTBuE YMHOXEHHUSI CMELIAHHBIX but6mmorexa [IOK
qyucel https://m.edsoo.ru/f2a24596
41 JleicTBHE YMHOKEHUS CMELIAHHBIX bubmorexa [IOK

https://m.edsoo.ru/f2a24596
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YHUCCJI

42 H 6 bub6nmoreka [JOK
AXOAMICHHC IPOOH OT HHCIA https://m.edso0.ru/f2a24596
bubmuoreka [IOK
43 Haxosxaenme apobu ot mcna https://m.edso0.ru/f2a24596
bubmuoreka [IOK
44 Haxoxcnenue apobu ot smcna https://m.edso0.ru/f2a24596
bubnnorexa LIOK
45 Haxosxaenme apobu ot wmcna https://m.edso00.ru/f2a24596
46 [IpumeHeHue pacnpeneauTeIbHOTO bubnuorexa [IOK
CBOMCTBA YMHOKEHHUS https://m.edso0o.ru/f2a26936
47 [Ipumenenne pacnpeneuTeNbHOTO bubnnorexa [JOK
CBOMCTBA YMHOKECHHMS https://m.edsoo.ru/f2a26936
48 [IpumeHeHue pacnpeneauTeIbHOTO bubnuorexa [IOK
CBOWCTBA YMHOXEHHUS https://m.eds00.ru/f2a26936
49 JleiicTBrE NENEHHS CMEITaHHBIX bubnnorexa [JOK
qUCen https://m.edso0.ru/f2a26ab2
50 JleicTBuE JIeTeHNs CMEIIaHHbBIX bu6mmoteka IIOK
YHCEN https://m.edsoo.ru/f2a26ab2
51 JleiicTBUE NeNEeHUS CMEITaHHBIX bubnnoreka [JOK
qUCen https://m.edso0.ru/f2a26ab2
bubnunorexa LIOK
52 Haxoxnenue uncna no ero apobu https://m.edsoo.ru/f2a276c4
bubnunorexa LIOK
53 Haxoxaenne ancna 1o ero apoow https://m.edsoo.ru/f2a276¢c4
but6mmorexa [IOK
54 Haxoxqierme mcna 1o ero Apobu https://m.edsoo.ru/f2a276¢c4
bubnunorexa LIOK
55 Haxoxerme smena no ero apobn https://m.edsoo.ru/f2a276c4
56 JpoGHBIC BBIpAKEHUS bubnuorexa [JOK
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https://m.edsoo.ru/f2a277dc

bub6nmoreka [IOK
57 JlpoGHbIC BBIPAKCHHS https://m.edsoo.ru/f2a277dc
bubnunoreka LIOK
58 KontpossHas pabora Ne 4 https://m.eds00.ru/f2a27c00
bubnunoreka LIOK
59 OtHomeHus https://m.edsoo.ru/f2a282¢c2
bubmuoreka [IOK
60 Otnowmenns https://m.edsoo.ru/f2a282c2
bubnunoreka LIOK
61 [Iponopuus https://m.edsoo.ru/f2a28a7e
bubnunoreka LIOK
62 Hponopuus https://m.eds00.ru/f2a28c22
63 [Ipsimast u oOpaTHas bubmmoreka [JOK
MPONOPLIMOHATIBHBIE 3aBUCUMOCTH https://m.edso00.ru/f2a28d76
64 [Ipsimast u oOpaTHas bubmuotexa [IOK
MPONOPIMOHATBHBIE 3aBUCUMOCTH https://m.edsoo.ru/f2a28d76
bu6nmorexa LIOK
65 Macmra6 https://m.edso00.ru/f2a26512
bubmmoreka IIOK
66 Macira6 https://m.edso00.ru/f2a26512
67 KonTponbnas padora Ne 5
bubnunorexa LIOK
68 Cummetpun https://m.edsoo.ru/f2a29546
but6mmorexa [IOK
69 Cummerpun https://m.eds00.ru/f2a29546
bubnunorexa LIOK
70 CummeTpun https://m.edsoo.ru/f2a29546
71 [TocTpoeHne cCUMMETPUYHBIX QUTYD puomorerxa O

https://m.edsoo.ru/f2a257fc
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bubnunorexa LIOK

72 Toctpoenne cummeTpumbix Guryp https://m.edsoo.ru/f2a252ca
73 [IpakTuueckas pabota 1o Teme bubmmoreka [JOK
"OceBast cummetpus" https://m.edsoo.ru/f2a2598c
bubnunoreka LIOK
4 flaiia oxpysiocTH https://m.edso0.ru/f2a2509a
bubmuoreka [{OK
& Jlmna okpyxHoCTH https://m.edsoo.ru/f2a2509a
IT 0
76 "Ommomerne At oxpysoc BuGmrorera LIOK
N "H Py https://m.edsoo.ru/f2a29bea
e€ nuameTpy
bubmuoreka [{OK
" llnowazs xpyra https://m.edsoo.ru/f2a2509a
bubnmorexa LIOK
8 Hnomans kpyra https://m.edsoo.ru/f2a2509a
79 [IpakTnueckas pabota 1o Teme bubmuotexa [IOK
"ITnomanp kpyra" https://m.edsoo.ru/f2a2ae8c
I
80 ap bubmmoreka IIOK
https://m.edsoo.ru/f2a25428
81 [IpakTryeckas pabota "co3ganue bubmuoreka [JOK
MoJiesiel MPOCTPAHCTBEHHBIX (uryp" https://m.edsoo.ru/f2a25428
82 KonTponbnas padorta Ne 6
83 [TonoxurenpHbIE U OTPULIATEIILHBIE bu6muoreka [JOK
yucia https://m.edso00.ru/f2a2b972
84 [TonoxxurenbHble U OTPULIATEIbHBIE bubmuorexa [IOK
yucia https://m.edsoo.ru/f2a2b972
bubnunoreka LIOK
8 TpoTHBONOAOKHEIC HHCIA https://m.edsoo.ru/f2a2bd14
86 [IpoTrBOMONOXKHBIE YUCITA bubmmoreka [JOK
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https://m.edsoo.ru/f2a2bd14

87 IIpoTuBOMOIIOXKHEIE YKCIIA bubmmorexa LLOK
P https://m.edsoo.ru/f2a2bd14
bubnunoreka LIOK
88 Moyxs vmcna https://m.eds00.ru/f2a2be40
bubnunoreka LIOK
89 Mogyab wncna https://m.edsoo.ru/f2a2be40
bubmuoreka [IOK
%0 Mozys wncna https://m.edsoo.ru/f2a2be40
CpaBHEHHE 1010 €
0 orpuaremsims ncer Bubmorea LIOK
pun https://m.edsoo.ru/f2a2al9e
CpaBHEHME NOJOKUTEIBHBIX U bubnnorexa [JOK
92
OTPHULATEIBbHBIX YUCET https://m.edsoo.ru/f2a2al9e
bubmmoreka [IOK
93 Msmenenne sennmnn https://m.edsoo.ru/f2a2al9%
butmmoreka [IOK
i Msmenenue sennuns https://m.edsoo.ru/f2a2al9
CroXeHHUe MOJIOKUTEIBHBIX U
95 OTPHUIIATEIBHBIX YHUCEN C TOMOIIBIO bubmaorexa [IOK
prt . . m https://m.edsoo.ru/f2a2al9e
KOOpJIUHATHON MPAMOI
CI10KEHME TTOJIOKUTEITBHBIX U
96 OTPULATEIBHBIX YUCEI C TIOMOILBIO bubmuorexa [JOK
pHL . . m https://m.edsoo.ru/f2a2al9
KOOp}II/IHaTHOI/I HpSIMOI/I
97 C bubnmnoreka [HOK
JIOWKCHAC OTPULIATCIILHBIX HUCC https://m.edsoo.ru/f2a2al9e
98 CioeHne OTPUIIATEIbHBIX YHCEIT bubmiorexa [IOK
OKCHHE oTprnate ce https://m.edsoo.ru/f2a2al9e
99 C bubmmoreka [JOK
TIOMCHHC OTPHIATCILHBIX HHCCT https://m.edsoo.ru/f2a2al9e
100 Crno)keHue Ynces C pa3HbIMH 3HaKaMHu bubmumoteka [JOK
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101 C bubmoreka [{OK
JI0’KEHUE YMCEIT C Pa3HBIMHU 3HAKAMH Ftbe-//mn. edis00 12223198
102 C bubmmoreka [[OK
JI0’KEHUE YHCEIT C Pa3HbIMHU 3HAKAMH e edso0.rU/f 252196
. bubaunoreka [JOK
10 leficrsie surani: https://m.edsoo.ru/f2a2al9e
N bubaunoreka [IOK
108 FlefieTsie BrmIani https://m.edsoo.ru/f2a2al9
N Bbubanoreka [HOK
105 FlefieTsie prrmani https://m.edsoo.ru/f2a2al9
106 KonTponbuas padorta Ne 7
. bubnuorexa [IOK
1o JlefieTeHe yuHoeriA https://m.edsoo.ru/f2a2bféc
N bubmuorexa [IOK
18 Flerieone ywmoxetx https://m.edsoo.ru/f2a2bféc
. bubnnorexa [JOK
108 Fleriersie ywmoxerA https://m.edsoo.ru/f2a2bf6c
. bu6mmoteka IIOK
HO JeTieTRHe yuHOK eI https://m.edsoo.ru/f2a2bféc
N bubmuorexa [IOK
H Jleriersne seaer https://m.edsoo.ru/f2a2c07a
. bubnmnorexa [JOK
H2 etiersne seeri https://m.edsoo.ru/f2a2c07a
N bubnuoteka [JOK
e Jleriersie seaeri https://m.edsoo.ru/f2a2c07a
N bubnuoteka [JOK
H Jleriersie seaeri https://m.edsoo.ru/f2a2c07a
bubnunoreka LIOK
Ho PatoHaTbHle ca https://m.edsoo.ru/f2a2cl7e
116 PanmonansHble yncia but6mmoreka [IOK
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https://m.edsoo.ru/f2a2cl7e

117 Pammonanbsubeie uncia bubmaorexa LIOK
https://m.edsoo.ru/f2a2c17e
118 CaoiicTBa JI€MCTBHI C bubmuorexa [JOK
palMOHAIBHBIMU YU CIAMHU https://m.edsoo.ru/f2a2c17e
119 CBolicTBa ACHCTBUM C bubnunoreka LIOK
palMOHAIBHBIMHU YU CTIAMU https://m.edsoo.ru/f2a2ddee
120 CBolicTBa IEMCTBHI C bubnuoreka [{OK
palMOHAIBHBIMU YU CIAMHU https://m.edsoo.ru/f2a2defc
121 CBolicTBa ACHCTBUM C bubnunoreka LIOK
palMOHATIBHBIMU YU CTIaMU https://m.edsoo.ru/f2a2e384
bubnunoreka LIOK
122 Konrponnas pabora Ne 8 https://m.edsoo.ru/f2a2e5f0
bubmmoreka IIOK
123 Packprrrie cxobok https://m.edsoo.ru/f2a2e762
bu6nmorexa LIOK
124 Packprrrie crobox https://m.edsoo.ru/f2a2e762
bubmmoreka IIOK
125 Packprrrie cxobok https://m.edsoo.ru/f2a2e762
bubmmoreka [IOK
126 Koopuument https://m.edsoo.ru/f2a2e762
butmmoreka [IOK
127 Koopuument https://m.edsoo.ru/f2a2e762
butmmoreka [IOK
128 Ionobrre craraemsie https://m.edsoo.ru/f2a2e762
butmmoreka [IOK
129 Ionobrre craraemsie https://m.edsoo.ru/f2a2e762
bub6mmoreka [JOK
130 Tonobuere cnaracmere https://m.edsoo.ru/f2a2e762
131 ITomoOubIe citaraeMeie bubmorexa HOK

https://m.edsoo.ru/f2a2e762
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bubnunorexa LIOK

132 Pemenne ypaHeHuid https:/m.edsoo.ru/f2a3035a
133 Pemienne ypaBHeHuid ﬁ&?ﬁﬁfgggggﬁza3os5a
134 Pemenne ypaBHeHui 5;11365?;7;?:5(;)58}?%303%
135 Perenue ypapHeHuid Eﬂ?ﬁﬁ:ﬁggﬁza%%a
136 Pewenne ypasuennii ﬁﬁ?ﬁgggggﬁaﬁzamsa
137 Kontponbnas padota Ne 9

138 [leprieHIUKYIISIPHBIC TIPSIMBIC ﬁgggﬁ;ﬁ?&g rOu/If<2a305e4
139 [MeprieHIUKYIISIpHBIC TIPSIMBIC ﬁg&?ﬁ;ﬁ;{;g :3/1:2a305e4
140 [TapannenbHble IPAMBIE E;IS;II//I;T:;;)ES}:%?,WOB
141 [TapannensHbIie psMbIe Eﬁ?ﬁﬁ:ﬁggﬁmmw
142 KoopaunaTHas niaockocTh ﬁgg?;;?:é(;g r(aszaSOcaB
143 KoopaunaTtHas miIockocTh E;I;?sj?/ljr?:eeé{szg 8§2a300a6
144 KoopannatHast mimockocThb Eg&?ﬁ;féig r(3/I§Za30ca6
145 KoopaunaTtHas miockocTsb ﬁ::g?;gggggg};awc%
146 Koopaunarnas miockocTs E;I[?s?zlrzfgsig 8}:2a300a6
147 [TpakTuueckas padora "[locTpoenue
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Ha KOOPJAMHATHOMU MJIOCKOCTH"

[Ipeacrarnenune 4ucIoBOM bubnunoreka LIOK

148
nHpopManuu Ha rpadukrax https://m.edsoo.ru/f2a319c6

149 [Ipencrasnenue 4nuciIoBOn bubnuoreka [JOK
uHpopManuy Ha rpadukax https://m.edsoo.ru/f2a319c6
[IpencraBnenue yucioBon

150 uHpopmManuu Ha rpauKax bubnnoreka [JOK

https://m.edsoo.ru/f2a319c6

[ToBTOpPEHNE OCHOBHBIX MOHITHH H

151 METOJ0B KypcoB 5 1 6 KJIaccoB, butnuorexa LIOK
000011IeHNE U CUCTEMATU3ALUS https://m.edsoo.ru/f2a32bd2
3HaHUH
[ToBTOpPEHNE OCHOBHBIX IMOHSATUH H

152 METO/IOB KypCOB 5 U 6 KJIacCOB, Bubanoreka IIOK
0000IIIeHNE U CHCTEMATH3AIIH https://m.edsoo.ru/f2a32bd2
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

153 METO/IOB KypCOB 5 U 6 KJIacCoB, bu6nmorexa LIOK
0000IIeHIE U CHCTEMAaTU3aIIHs https://m.edsoo.ru/f2a32bd2
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

154 METOJI0B KypcoB 5 U 6 KJIaccoB, bu6muoreka [JOK
0000IIIeHHE U CHCTEMATU3aIIUS https://m.edsoo.ru/f2a3312c
3HAaHUH
[ToBTOpPEHNE OCHOBHBIX IMOHATHH H

155 METOJIOB KypCOB 5 U 6 KJIacCOB, bubnmnoreka [JOK
000011IeHNE U CUCTEMATH3AIIHS https://m.edsoo.ru/f2a33352
3HAHWUH

156 [ToBTOpEeHNE OCHOBHBIX MOHITHI U bubmmoreka [JOK



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a32bd2
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METOJIOB KypcoB 5 U 6 KJIaccoB,
000011IeHNE U CUCTEMATU3ALIAS
3HaHUU

https://m.edsoo.ru/f2a33596

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcoB 5 U 6 KJIaccoB,

bu6nmoreka [IOK

157 0606HieHI/Ie H CHCTSMATH3ATHA https://m.edsoo.ru/f2a33780
3HAHUU
IToBTOpEHNE OCHOBHBIX IMMOHATHH H

158 METOJIOB KypcoB 5 U 6 KJIaccoB, bubnuoreka [IOK
0000IIICHNE B CHCTEMaTH3aIIHs https://m.edsoo.ru/f2a338b6
3HAHHUH
IToBTOpEHNE OCHOBHBIX IMMOHATHH H
METOOB KYpCOB 5 U 6 KJIaCCOB,

159 0606§16HI/I}CIPI/I CHUCTEMATU3AIUS bubmorexa LOK

N https://m.edsoo.ru/f2a339ce

3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

160 METOJIOB KypcOB 5 U 6 KJIaccoB, bubnmnoreka HOK
0000IIICHNE B CHCTeMAaTH3aIlNs https://m.edsoo.ru/f2a33ad2
3HaHUH
[ToBTOpEHNE OCHOBHBIX MOHATHN U

161 METOJIOB KypCOB 5 U 6 KJIacCOB, bubnmnoreka [JOK
000011IeHNE U CHUCTEMATH3AIIHS https://m.edsoo.ru/f2a33bd6
3HAHHUH
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

162 METOJ0B KypCOB 5 1 6 KJIacCoB, Bbubanoreka IIOK
000011IeHNE U CHCTEMATU3 AN https://m.edsoo.ru/f2a33bd6
3HaHUH

163 [ToBTOpEHNE OCHOBHBIX MOHITHI U bubmmoreka [JOK

METOJIOB KypCOB 5 U 6 KJIaCCOB,

https://m.edsoo.ru/f2a340b8



https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a338b6
https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a33ad2
https://m.edsoo.ru/f2a33bd6
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000011IEHHE U CUCTEMATU3ALUS
3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypCOB 5 U 6 KJIaCCOB,

bu6nmmoreka [IOK

164 000011IeHHE U CHCTEMAaTU3aIUs 1 https://m.edsoo.ru/f2a3420c
3HAHUHI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H

165 METOJ0B KypcoB 5 1 6 KJIaccoB, 1 bubnunoreka LIOK
000011IeHHE U CUCTEMATU3ALUS https://m.edsoo.ru/f2a3432¢e
3HaHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

166 METOJIOB KypcoB 5 U 6 KJIaccos, 1 bubnuoreka [IOK
000011IeHHE ¥ CHCTEMATU3aLIs https://m.edsoo.ru/f2a34478
3HAHHUH

167 HToroBast KOHTpOJIbHASA paboTa 1 1
[ToBTOpPEHNE OCHOBHBIX IMOHSATHH H

168 METO/IOB KypCOB 5 U 6 KJIacCoB, 1 bu6nunorexa LIOK
0000IIcHHE U CHCTEMAaTU3aIIHs https://m.edsoo.ru/f2a3482e
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATUH U

169 METOJIOB KypcOB 5 U 6 KJIaccoB, 1 bubmmnoreka HOK
0000IIIeHHE U CHCTEMATU3aIIUS https://m.edso0.ru/f2a34950
3HAHUM
[ToBTOpEHNE OCHOBHBIX IMOHATHH H

170 METOJIOB KypCOB 5 U 6 KJIaCCOB, 1 bubnuoteka [JOK
0000IIIeHHE U CHCTEMATU3AIIUS https://m.edsoo.ru/f2a34d2e
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 170 10

I[TPOIT'PAMME



https://m.edsoo.ru/f2a3420c
https://m.edsoo.ru/f2a3432e
https://m.edsoo.ru/f2a34478
https://m.edsoo.ru/f2a3482e
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TEMATHYECKOE IINTAHUPOBAHME 110 AJITEBPE 7 KJIACC

KouunyecTBOo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m Konrtpoabsnbsie IIpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Yucna u BeIYHUCICHUS. ParinoHanbpHbIe o5 1 bubmuorexa [JOK
yucna https://m.edso0.ru/7f415b90
AnrebpanuecKue BHIPAKCHHS 27 1 bubnuoreka [IOK



https://m.edsoo.ru/7f415b90

https://m.edso00.ru/7f415b90

3 VpaBHCHN 1 HEPABCHCTBA 20 Eggs?ﬁr%?:;zggﬁmwbgo

4 Koopaunats! u rpapuxu. @yHKIUHI 24 ng:;;;f;i? r(3/I§f415b90

5 [ToBTOpEeHME M 0000IIEHNE 6 ngj ;;;?:é;%g 8/I§f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

TEMATUYECKOE IINTAHUPOBAHHE 110 AJITEBPE 8 KJIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne i/ pad Kourpoububie IIpakTHyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucna u Beruncnenus. KBagpartasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM y bubmuoreka [JOK
[IOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. KBagpaTHbie bubnnorexka [HOK
5 15 1
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnunorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 DymKLH. OCHOBHEIC HOHATHS > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
d DyrKim. Hucnossie dyricimn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 Tosroperne i 060buieHne 6 ! https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0



https://m.edsoo.ru/7f417af8
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TEMATUYECKOE IINTAHUPOBAHME 110 AJITEBPE 9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM ugposbie
Ne i/ pait Konrpoabnbsie IIpakruuyeckue (unpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Uucna u BeruucieHus. JleiicTBUTenbHbIe 9 bubnnorexa [{OK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnorexa [JOK
OJHOM EPEMEHHOM https://m.edso00.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
YpaBHEHUN https://m.edso00.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHuenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7£419d08
bu6nmorexa LIOK
> DyHKLHH 16 . https://m.edso00.ru/7f419d08
bu6mmoteka IIOK
6 YucIoBbIe IOCIEN0BATEILHOCTU 15 1 https://m.edsoo.ru/7f419d08
; [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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IHOYPOYHOE IIVTAHUPOBAHME I10 AJITEBPE 7 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
° ara u¢poBsbI
Jrj;n Tema ypoxa Bcero Kontpoabmueie  Ipaxrireckue II/I[3y‘leHI/Iﬂ gﬁ}il;l;zna:eﬂbﬂme
padoThI padoThbI pecype
[TonsiTHe parmoOHAIILHOTO YUCIA 1
Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
ApudmeTrdeckne IeHCTBUS C 1
palMoOHATBHBIMH YHCTIAMU
Apudmernueckue T1eUCTBUS C 1
paIoHaIbHBIMU YHCIAMHU
Apudmernueckue neiCTBUS C 1
parMoOHAIBHBIMH YHCTIAMU
ApudmeTnueckue IeiCTBUS C 1
paroHaIbHBIMU YHCIAMHU
CpaBHeHue, ynopsi04MBaHue 1
palMOHATBHBIX YHCEIT
CpaBHeHue, ynops10uMBaHue 1
paIMOHATBHBIX YHCE
CpaBHeHMe, ynops10uMBaHue 1
paIrMoOHATBHBIX YHCEIT
10 Crenens ¢ HaTypajIbHBIM 1 bubnnoreka [JOK
IOKa3areyieMm https://m.edsoo.ru/7f4211de
11 Cremnensb ¢ HATYpATbHBIM 1 bubnmnoreka [JOK
[I0Ka3aTeneM https://m.edsoo.ru/7f421382
12 Crenenb ¢ HaATYpaJIbHBIM 1 bubnnoreka [HOK
[I0Ka3aTesemM https://m.edsoo.ru/7f42154¢



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

CreneHnsb ¢ HaTypaIbHBIM

bubmuorexa [JOK

13 MoKa3areyieM https://m.edsoo.ru/7f4218be
14 Crenenb ¢ HATYPAJTbHBIM
MOKa3areyieM
15 Pemmenrie 0CHOBHBIX 3avnaq Ha apodu,
MIPOLICHTHI U3 pPeaTbHOM MPAKTUKU
16 Perienne oCHOBHBIX saf[aq Ha apooHu,
MIPOLICHTHI U3 PeaTbHON MPAKTHKU
17 Pemrenne ocHOBHBIX 3a“)1at1 Ha JIpoou,
MPOIICHTHI U3 PeaTbHOM MPAKTHKH
18 Perienne oCHOBHBIX saf[aq Ha apooHu,
MIPOILICHTHI U3 PeaTbHOU MPAKTHKU
19 [Ipu3Haku AeIMMOCTH, PA3I0KEHUS
Ha MHOXUTEJH HATYPAJIbHBIX YHCEI
20 [Ipu3Haku AeMMMOCTH, PA3I0KEHUS
Ha MHOXUTEJIM HATYPAJIbHBIX YHCEIT
21 Peanbnbie 3aBucumoctu. [lpsimas u
o0OpaTHas MPOMOPIHUOHATEHOCTH
99 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi TPOMOPIIMOHATIBHOCTH
23 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
24 Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHast TPOMOPIIMOHATBHOCTH
o5 KonTponbHas pabota mo Teme
"PaninoHanbpHbIE yncia'
26 bykBeHHbIE BBIpa)KEHUS BH6J_IHOTeKa LIOK
https://m.edsoo.ru/7f41feec
27 dopMyIbl



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41feec

28

DopMyiibl

[Tepemennsbie. JlomycTrmblie 3HaYCHUS

29
MIEPEeMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
30 BBIpQ)XEHUH, pAaCKphITHE CKOOOK U bubmoreia OK
’ https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TTOIOOHBIX CIIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
31 BI:II) a)KI;HI/Iﬁ ack ZITI/IG CKOOOK 1 bubmorera [JOK
P » Packp https://m.edsoo.ru/7f41fd70
MIPUBEICHUE TTOIOOHBIX CIIAraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
32 BBIPKCHHH, pACKPBITHE CKOOOK U
MIPUBEICHNE MOIOOHBIX CIaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX
33 BBIPAXEHUI, paCKpbITHE CKOOOK U
TIPUBEICHNE TTOIOOHBIX CIIAraeMbIX
34 CBolicTBa CTENEHU C HATYPAIBHBIM bubnnoreka [JOK
IOKa3areyieMm https://m.edso00.ru/7f421382
35 CBoIiCcTBa CTETICHU C HATYPAIbHBIM bubnunoreka [JOK
IIOKa3aTeeM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPAIBHBIM bubnnoreka [JOK
IOKa3areyieM https://m.edsoo.ru/7f4218be
bu6mmorexa [IOK
37 Muorousert https://m.edsoo.ru/7f42276e
bubmuorexa [JOK
38 Mrorouert https://m.edso00.ru/7f422930
39 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmorexa [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTaHNUE, YMHOKEHUE bubnmoreka [JOK
MHOTOYWIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubmuoreka [JOK



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
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https://m.edsoo.ru/7f422cc8

MHOT'O4JICHOB

https://m.edsoo.ru/7f422fca

42 Ciio)eHue, BBIYMTaHHUE, YMHOKEHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edso00.ru/7f423182
43 @opMyIIbl COKpALIEHHOTO bubnuoreka [IOK
YMHOKECHUS https://m.edsoo.ru/7f42432a
44 dopMyIbl COKpAIEHHOTO bubmmoreka [JOK
YMHOXEHHUS https://m.edsoo.ru/7f42464a
15 DopMyJIbl COKPALLIEHHOTO bubnnorexa [HOK
YMHOKECHUS https://m.edsoo.ru/7f424c12
16 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOXEHHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALLIEHHOTO bubnnorexa [HOK
YMHOKECHUS https://m.edsoo.ru/7f4251d0
48 PaznokeHre MHOTO4YJIEHOB Ha bubmuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOrO4JIECHOB Ha bu6mmoreka [IOK
MHOKHUTEIHN https://m.edsoo.ru/7f4237fe
50 PaznokeHre MHOTO4YJIEHOB Ha bubmuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f4239de
51 PaznoxeHrne MHOrO4JIEHOB Ha
MHOXKHUTETH
52 KonTponbhas pabota no teme
"Anrebpanyeckue BeIpaxKeHus "
YpaBHeHue, IpaBuiia
53 npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCHILHOCTh YpaBHEHUN
JIuHeitHOe ypaBHEHHUE C OJJHOU
54 MepEMEHHOM, pelieHne TMHEHHBIX

ypaBHEHUU



https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
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https://m.edsoo.ru/7f4251d0
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JInHeHoe ypaBHEHHE C OJJHOU

bubmuorexa [JOK

= HepeMeHHﬁ) ¥, PEIICHHE THHCHHEIX https://m.edso00.ru/7f420482
YPaBHEHMM
JIuneitHOe ypaBHEHUE C OJJHOM
56 MIEPEMEHHOH, pelIeHHe TUHEHHBIX
YpaBHEHUU
57 Pemenue 3a7au ¢ moMoIs0 bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo0.ru/7f42064e
58 Pemenue 3aga4 ¢ moMoIibko bubmuorexa [JOK
YpPaBHEHUU https://m.edso00.ru/7f420806
59 Pemenue 3aga4 ¢ moMoIIsro bu6mmorexa [IOK
ypaBHEHUH https://m.edso0.ru/7f4209a0
60 Pemenue 3aga4 ¢ moMoIibko bubmuorexa [JOK
YpaBHEHUU https://m.edsoo0.ru/7f420e6e
61 JInHeliHOe ypaBHEHUE C IBYMs bubnnoreka [JOK
MIEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427c32
62 JIuneliHoe ypaBHEHHE C IByMS bubnnoreka [JOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
Cucrema 1ByX TUHEHHBIX YpaBHEHHUN bubnnoreka [JOK
63
C IBYMs IIEPEMEHHBIMU https://m.edso0.ru/7f42836¢
64 Cucrema 1ByX JINHEWHBIX YPAaBHEHUI
C IByMS IEpEMEHHBIMH
65 Cucrema 1ByX TUHEHHBIX YpaBHEHHUU
C IByMs IEPEMEHHBIMH
66 Cucrema 1ByX JINHEVHBIX YpPaBHEHUI
C IByMS IEpEMEHHBIMH
67 Pemenune cucrem ypaBHEHHIA bubmorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHEeHUH bubmiorexa LIOK

https://m.edsoo.ru/7f42865a



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
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bubmuorexa [JOK

09 Petnietiite cretem ypashetiii https://m.eds00.ru/7f4287d6
70 Pemenue cucreM ypaBHeHUH
71 Pemrenue cucreM ypaBHeHUN
79 KonTponbhas pabota no teme bubnmoreka [JOK
"JIuneitnpie ypaBHEeHUS" https://m.edso0o.ru/7f421044
73 Koopaunara Touku Ha psamMoit bubmorexa HOK
https://m.edsoo.ru/7f41de76
74 UucnoBbie TPOMEKYTKH BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41dff2
75 YucnoBbie TPOMEKYTKH
76 Paccrosiaue Mf:)KI[y ILBUyM;I TOYKaMHU
KOOPAMHATHOH MPSIMOi
77 PaccrosiHre Mex 1y IByMsl TOUKaMH
KOOPAMHATHOU IIPSAMON
78 [IpsimoyronbHas cucreMa KOopArHAT bubnuoreka [IOK
Ha IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMoyronbHas cucTeMa KOOpIAUHAT bubnnoreka [JOK
Ha IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpadukoB, 3a1aHHBIX bubnuorexa [IOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 ITpumeps! rpaduKoB, 3a1aHHBIX bubnnoreka [JOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadKoB, 3a1aHHBIX
bopmynamu
83 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu
84 Urenue rpaduKoB peabHbBIX bubnnoreka [HOK

3aBUCUMOCTEN

https://m.edsoo.ru/7f41ea24



https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
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UreHue rpadiKoB peaibHBIX

85 .
3aBHCUMOCTEH
bu6mmoreka [IOK
86 Honsrue pyrxiym https://m.edsoo.ru/7f41ef06
87 I'padux pyHkmuN
N . bu6mmoreka [IOK
88 Crofictsa pymKumit https://m.edso0.ru/7f41f078
N . bubnuorexa [JOK
89 Crofictsa pymkumit https://m.edsoo.ru/7f41f1fe
. bu6mmoreka [IOK
%0 Jluneiinias QynicLis https://m.eds00.1u/7f427282
. bubmuorexa [JOK
o1 Juneiinas GysKims https://m.eds00.ru/7f427412
92 [Toctpoenue rpaduka TuHEHON bubnuoreka [IOK
byHKIMHA https://m.edsoo.ru/7f426d1e
93 IToctpoenue rpaduka TUHEHHOM
byHKIIUN
94 I'padux pynknmm y =[x|
95 I'paduk pynkumn y =[x|
96 KonTponbhas pabota no teme bubnuoreka [IOK
"Koopaunats! u rpapuku. @yHkuun" https://m.edso0.ru/7f41f50a
n .
97 weronon kypea 7 nacea, ofoGuce Entmonacs LOK
HOB KD ’ B https://m.edsoo.ru/7f429c6c
3HaHUH
n .
68 weronon kypea 7 cnaces, ofoSue Enbmotexa LIOK
HOB KYP ’ - https://m.edsoo.ru/7f429f32
3HaHUH
[ToBTOpEHNE OCHOBHBIX MOHATUN U BuGmrorexa LOK
99 METOJIOB Kypca 7 Kiacca, 00001IeHne

3HAHUH

https://m.edsoo.ru/7f42a0e0
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[ToBTOpEHNE OCHOBHBIX MOHATUN U

bubmuorexa [JOK
100 MGTOI[?B Kypca 7 kinacca, 00o0mieHue 1 https:/m.edsoo.ru/7f42a27a
3HaHUH
101 HroroBas koHTposbHas paboTa 1
[ToBTOpEHUE OCHOBHBIX MOHITUN U
102 MeTongB Kypca 7 kinacca, 00o0mieHue 1 bubsmorexa [JOK
N ’ https://m.edsoo.ru/7f42a900
3HaHUH
OBUIEE KOJIMYECTBO YACOB I1O0 102

[NPOTPAMME



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

INOYPOYHOE IIJNIAHUPOBAHMUE 110 AJITEBPE 8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue A p
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 KBagparublit KOpeHb U3 YUCIA 1 bubmorera [JOK
P P https://m.edsoo.ru/7f42d452
2 [TonsiTHe 00 UppaIMOHAIIEHOM YHUCIIC 1 bubmorexa OK
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsiTHUHBIC TPUOTIKCHUS 1
UppalMOHAIILHBIX YHCET
4 JlecsiTuuHbie TPUOTUKECHUS 1
HPPAIMOHATIBHBIX YHCET
5 JlelicTBUTENbHBIC YKCIIA
6 CpaBHeHME IEWCTBUTENIBHBIX YHCEI
7 CpaBHeHHE 1eHCTBUTENBHBIX YUCEI
8 Apudmernueckuit KBaapaTHbIHN 1
KOpEHb
9 YpaBHEeHHE BHIA X2 = A 1
10 CaoiicTBa apumMeTnyecKkux 1 bubnuorexa [JOK
KBaJPaTHBIX KOPHEU https://m.edso0.ru/7f42d862
CoiicTBa apudmMeTnyeckux bubnuorexa [IOK
11 . 1
KBaJIpaTHBIX KOpHEN https://m.edso00.ru/7f42d862
[Ipeobpa3oBaHue YHCTOBBIX
12 BBII) a)KIZBHI/Iﬁ coJiepKaImnx 1 bubmorera [JOK
P > corepratt https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
[Ipeobpa3oBanre YHCTOBBIX
13 BBII) a)KIG):HI/Iﬁ coJiepKaIInx 1 bubmorera [JOK
P > colepatt https://m.edsoo.ru/7f42ded4
KBaJpaTHbIE KOPHU



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

[Ipeobpa3oBaHUe YHCTOBBIX

bubmuorexa [JOK

14 BHIPBRCHIH, CONCPAATIIX https://m.eds00.ru/7f42e0be
KBaJIpaTHbIE KOPHU
[Ipeobpa3oBanue YHCIOBBIX
15 BBII) a)KIE)IHI/If/'I coAepKaIIMNX bubmorera [JOK
P > colepatt https://m.edsoo.ru/7f42e262
KBaJIpaTHBIC KOPHU
16 CrteneHb C 1eJIbIM ITOKa3aTesieM bubmiorexa LIOK
. https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch YncCia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTaAPHBIX YACTHIL JI0 bubnnoreka [JOK
KOCMHUYECKHX 00BEKTOB), https://m.eds00.ru/7f436098
JUTUTEIIBHOCTD MIPOIIECCOB B
OKpY’KaroIlleM MHUpe
18 CBolicTBa CTENEHH C LEJIBIM bubnnoreka [JOK
IOKa3areyieM https://m.edso00.ru/7f435648
19 CBolicTBa CTEIIEHH C IIEJIBIM bubmuorexa [JOK
IIOKa3aTeeM https://m.edsoo0.ru/7f435648
20 CBolicTBa CTENEHHU C LEJIBIM bubnnoreka [JOK
IOKa3areyieMm https://m.edso00.ru/7f435648
21 CBoOIiCTBa CTETICHH C IICJIBIM bubnmoreka [JOK
II0Ka3aTeyieM https://m.edso0.ru/7f43599a
99 CBolicTBa CTENEHH C LEJIBIM bubnnoreka [JOK
IOKa3areyieMm https://m.edso0.ru/7f435ed6
23 KBanpatublit TpéxuneH
24 KBanpatsblil TpéxuneH
o5 Paznoxxenne kBagpaTHOTO bubmuorexa [JOK
TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42fd38
2 Paznoxxenue kBagpaTHOro bubnnoreka [HOK

TpEXUIEHA HA MHOKHUTEIN

https://m.edsoo.ru/7f42fd38



https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
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KonrponsHas pabora mo remam

27 "KBanparusie kopHu. CreneHu. BH6J_IHOTeKa LIOK
KBaapaTHbIii Tpexaen” https://m.edsoo.ru/7f42ec80
bubmuorexa [JOK
28 Anrebparriecicas Apods https://m.edsogru/7f430382
JlonycTuMeble 3HaUeHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKue BbIPaKEHUs
JlomycTuMble 3HAYEHUS
30 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKue BoIPaKeHUs
31 OCHOBHOE CBOWCTBO bu6mmoreka [IOK
anreOpandeckoi 1podu https://m.edso00.ru/7f4308e6
. bu6mmoreka [JOK
32 Coxpamenne apodeii https://m.edsogru/7f430a8a
. bubnuotexa [JOK
33 Coxpamenne apobeit https://m.edsogru/7f430f44
. bu6mmoreka [JOK
34 Coxpamenne apodeii https://m.edsogru/7f430f44
35 CnoxxeHue, BBIYMUTAaHUE, YMHOKEHUE bubnunoreka [JOK
U JICJICHHE aNreOpandecKkux Apooeit https://m.edsoo.ru/7f43128c
36 CnoxeHune, BBIUUTaHUE, YMHOKEHUE bubnuorexa [JOK
U JIeJIeHne anredpandeckux Jipooei https://m.edso00.ru/7f4315c0
37 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubmuorexa [JOK
U JISJICHHE anrebpandeckux apooeit https://m.edsoo.ru/7f4318c2
18 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnmuotexa [JOK
U JeTieHUe anreOpandecKux apooei https://m.edsoo.ru/7f431a20
[Ipeo6pa3oBanue BbIpaKeHUI
39 cor;ep;:amnx anre6ple)u/1qec1<nej bubmorexa [JOK

Ipodu

https://m.edsoo.ru/7f43259¢c



https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c

[IpeoOpazoBaHue BEIpaKEHUH,

40 COJIEpIKalIX anredpandecKue bubmmorexa [JOK
Aepram p https://m.eds00.ru/7f432736
npodu
[Ipeod e EHU
2 corepannx ameSparicerie Bumiorera L[OK
Flepratt p https://m.edso0.ru/7f432736
apobu
42 KonTponbhas pabota mo teme bubnuotexa [JOK
"Anrebpanueckas 1poop" https://m.edsoo.ru/7f431d36
bu6mmorexa [IOK
43 Kpazparroe ypasHenie https://m.edsoo.ru/7f42eela
44 HemnonHoe kBagpaTHOe ypaBHEHUE bubmorexa LHOK
AP yP https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagparHoe ypaBHEHUE bubmmorexa [JOK
AP yp https://m.edsoo.ru/7f42eela
16 dopmysa KopHEl KBaJpaTHOTO bubnuorexa [IOK
YpaBHEHUS https://m.edso0.ru/7f42f158
47 ®opMyiia KOpHEN KBagpaTHOIO bubnnorexka [JOK
ypaBHEHUSA https://m.edsoo0.ru/7f42f3f6
48 dopmysa KopHEl KBaJpaTHOTO bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
bubmuoreka [JOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
bubmuoreka [JOK
50 Teopema Buera https://m.edso00.ru/7f430076
51 Pemenve ypaBHeHUH, CBOASIINUXCS K bubmuorexa [JOK
KBaJAPaTHBIM https://m.edsoo.ru/7f43c542
50 Pemrenne ypaBHEHUH, CBOASIIUXCSA K bubanorexka [JOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme npobHO- bubnmoreka [JOK

paloHaIbHbIe ypaBHEHUS

https://m.edsoo0.ru/7f4328c6
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54

[Ipocreiimme 1poGHO-
paLMOHAJIBHBIE YPABHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f432b6e

55

56

Pemenne TekcTOBBIX 3a7a4 C
MOMOIIBIO KBAJPaTHBIX YPAaBHEHUI
Pemenne TeKCTOBBIX 337124 C
IMOMOIIBIO KBaJpPaTHBIX YPAaBHEHUI

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f75c

bubmuorexa [JOK
https://m.edsoo.ru/7f42f8f6

57

58

KonrtponbHas pabora no teme
"KBanpaTHble ypaBHeHuUs"

JIuHenHoe ypaBHEHHE C IByMS
MIePEMEHHBIMH, ero rpaduK,
MIpUMEpPHI PElIeHUs YPaBHEHUN B
LEBIX YUCITaX

bubmuorexa [JOK
https://m.edsoo.ru/7f4301f2

59

60

JIuHenHoe ypaBHEHHE C IByMS
MIEPEMEHHBIMHU, €ro rpaduK,
MIpUMEpPHI pEelIeHNs YpaBHEHUN B
LENBIX YUCIIaX

JInHeliHOE ypaBHEHME C 1BYMs
NEePEMEHHBIMH, €r0 rpauk,
IIPUMEPBI PELICHUS YPAaBHEHUN B
LEIBIX YUCIIax

61

62

Pemenne cucreM nByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMHU

Pemenue cucrem 1ByX JTUHEHHBIX
ypaBHEHUH C IByMs IEPEMEHHBIMU

63

64

Pemenne cucreM nByX JTMHEWHBIX
YPaBHEHUH € JBYMS IEPEMEHHBIMU
IIpuMepsl perieHus cucTteM
HEJIMHEUHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

65

[Tpumepsl pemieHust cucteM



https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
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HEJIMHEUHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

I'pacduueckas uHTEepIIpeTaLius
YpaBHEHHUS C ABYMS [IEPEMEHHBIMU U

bu6mmoreka [IOK

66 CUCTEM JIMHEHHBIX YPABHEHUH C https://m.edso00.ru/7f43d6d6
JBYMsI IEPEMEHHBIMU
I'paduueckas uHTEpIIpETALUS
YPaBHEHUSA C ABYMsI [IEPEMEHHBIMU U bubnnorexa [HOK
67 . .
CUCTEM JIMHEHHBIX YPaBHEHUH C https://m.edso0.ru/7f43d6d6
JBYMS IEpEMEHHBIMU
68 Pemenne TekcTOBBIX 3a1a4 ¢
ITIOMOILBIO CUCTEM YPAaBHEHUI
69 Pemienue TekcToBBIX 3a/1a4 cv
IIOMOIIBIO CUCTEM YPAaBHEHHUU
70 Pemnrenuie TeKCTOBBIX 3a7a4 cv
MTOMOIIBIO CUCTEM YPaBHEHUM
71 I’II/ICj‘IOBLIe HEPABEHCTBA U UX
CBOICTBa
79 qI/ICj'IOBI)IC HEPAaBEHCTBA U UX
CBOICTBa
73 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON
74 JluneliHble HEPABEHCTBA C OJTHOM bubnmnoreka [JOK
IIEPEMEHHOMN U UX pELICHUE https://m.edso00.ru/7f42c692
75 JInHeliHbIE HEPABEHCTBA C OTHOU bubnnoreka [JOK
IIEPEMEHHON U UX pELICHUE https://m.edso00.ru/7f42c840
76 JIunelinbpie I;IepaBeHCTBa C OJTHOM
MEPEMEHHON U UX pelIeHHe
o Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [HOK
OJIHOM IIEPEMEHHOM U UX PEILLICHUE https://m.edsoo.ru/7f42ch88
78 Cuctembl TMHEHHBIX HEPABEHCTB C bubmuorexa [JOK



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88

OJIHOM IIEPEMEHHOM U UX PEILICHUE

CucTteMbl TMHEUHBIX HEPABEHCTB C

https://m.edsoo.ru/7f42cd2c

7 OJIHOM MEPEMEHHON U UX PEIIECHUE
B im0
B https://m.edsoo.ru/7f42c9e4
| s oo st
B — https://m.edsoo.ru/7f42c9e4
KonTponbHas pabota no Temam
82 "HepasenctBa. CucreMbl
ypaBHeHUI"
bubnnorexa [HOK
83 Towsrrne Qymxumm https://m.edsogru/7f433c12
84 OO6acthb ornpeesieHuss © MHOXECTBO bubnuorexa [JOK
3HaYEHUN PYHKINU https://m.edsoo0.ru/7f433d84
85 CrniocoObI 3a1anust PyHKIHIA
86 I'padux pyHKIINHN
87 CaoiicTBa hyHKINU, UX
oToOpaxkeHue Ha rpaduke
88 Urenue u moctpoeHue rpadukoB
byHKIHIT
89 [Tpumepst rpaduKoB GyHKITHIA,
OTPaXKAIOIIUX peaTbHbBIE MPOIECCHI
OYHKIMH, OMMUCHIBAIONTUE MIPSMYIO H
90 06};)I;T111{y}(; nponopupl;l{anf,ﬂile a EH6J.IHOTeKa oK
3ABUCHMOCTH, X TpaduK https://m.edsoo.ru/7f434bbc
91 l'umep6ona
92 I'unepbona



https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc

bubmuorexa [JOK

— 2
93 Ipaguic pyskimi y = x 1 hitps://m.eds00.ru/7f4343¢2
bu6mmoreka [IOK
— v2
%4 Ipagu pymicuun y = x 1 https://m.edsoo.ru/7f434572
D =x2 = X3 = \/)(1 =
95 |x|}']}rIK:$I:IiCK0’ey emellie ’ 1 Bubmaorexa ITOK
- 1P . P . https://m.edsoo.ru/7f434d38
ypaBHeHI/II/I U CUCTEM ypaBHeHI/II/I
b =x2 =x3 = \/X, =
96 |X|}'/I;KZ(?)E13/60KO’6y eH_IC’H)Ier ’ 1 bubnmorexa LOK
- P . p . https://m.edsoo.ru/7f434eb4
YpaBHEHHIA U CUCTEM YpaBHCHUI
o N
v | e |
/OB KYP . ’ https://m.edsoo.ru/7f4371aa
000011eHUE 3HAHUN
n .
o | e | im0
A P . ’ https://m.edsoo.ru/7f43736¢
0000111eHE 3HAHUN
IToBTOpPEHME OCHO 0 7|
9 weroton kypeon? u § Kraceon, ) BuGnorerca LIOK
/OB KYP . ’ https://m.edso00.ru/7f437510
000011eHNE 3HAHUN
IToBTOpEHUE OCHOBHBIX TTOHITUN U
100 METO (I))B KypcoB 7 U 8 KJ1acCcoB 1 bubmuorexa LIOK
/OB KYP . ’ https://m.edso00.ru/7f4376b4
000011eHE 3HAHUN
bu6mmorexa [IOK
101 HroroBas KOHTpoNIbHAs paboTa 1 httos://m.edsoo.ru/7f436b88
H .
| e | im0
A yp . ’ https://m.edsoo.ru/7f437858
000011eHE 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME



https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

IHOYPOYHOE INIVNTIAHUPOBAHME 110 AJITEBPE 8 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Konrpoarueie  Ipakruieckue u3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypesI
PaunonaneHble uncna,
1 MPpALMOHAIIBHBIE YHCIIa, KOHEYHbIE U 1
OECKOHEUYHBIE JECITUYHBIE TPOOH
MHokecTBO NEHCTBUTEILHBIX YHCE;
2 JEHCTBUTENbHBIE YUCIIa KaK 1
OECKOHEYHBIE JECSITUUHBIE JPOOU
B3auMHO 01HO3HAYHOE COOTBETCTBUE
3 MEXIy MHOXECTBOM JEHCTBUTEIbHBIX 1
YHCeJl 1 MHOXECTBOM TOUYEK
KOOPJIMHATHOU IIPSAMOM
CpaBHeHUE NENCTBUTENBHBIX YUCEIL,
4 apupMeTHUeCKue TeHCTBUS C 1
JENCTBUTEIBHBIMH YN CIIaAMU
5 [IpubnuxénHOE 3HaUeHNE BETUYNHBI, 1
TOYHOCTb MPUOJINKEHUS
Oxpyrienue yncen
7 OkpyriieHne Yyucen 1
8 [Ipuknaka u OLEHKa Pe3yIbTaTOB 1
BBIUMCIICHUN
9 [Tpuxuaka v oleHKa pe3yabTaToB 1
BBIUMCIICHUH
10 JIunelinoe ypaBHeHue. Pemenue 1 bubmmorek [IOK
YpaBHEHUH, CBOJIAIIMNXCS K TUHEUHBIM https://m.edsoo.ru/7f43bf66
11 Jluneiinoe ypaBHenue. Pemenue 1



https://m.edsoo.ru/7f43bf66

YpaBHEHUH, CBOJIALIMXCS K JTUHEUHBIM

KBanpatHoe ypaBHeHue. Penienne

12 yYpaBHEHUH, CBOASIIMXCS K Enbmiorexa IOK
’ https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanparHoe ypaBHeHue. Pemienne
13 ypa;feﬂnﬁ C}],SpOI[HIJ_II/IXCSI K Enbmiorexa IIOK
’ https://m.edso00.ru/7f43c542
KBaJIpaTHBIM
14 bukBanpaTHble ypaBHEHUS bubmorera [JOK
https://m.edso0.ru/7f43c3d0
15 bukBaapaTHbie ypaBHEHUS Brommozexa [OK
https://m.edso00.ru/7f43c3d0
[Tpumepsl penieHus ypaBHEHUN
16 TpeThel U YeTBEPTOM CTeneHer
pa3iIoKEeHNUEM Ha MHOKUTEIH
[IpuMmeps! perieHus: ypaBHEHUI
17 TPEThEN U YETBEPTOM CTENEHEN
pa3noKeHneM Ha MHOKHTEIH
18 Pemienne npo6GHO-paIiOHATBHBIX bubnnorexka [JOK
yYpaBHEHUHU https://m.edso00.ru/7f43c9b6
19 Pemenne npoOGHO-paiMoHaIbHBIX bubnuoreka [IOK
ypaBHEHUU https://m.edso00.ru/7f43c9b6
20 Pemenne TeKCTOBBIX 33124
anredpandeckuM MEeTO0M
21 Pemrenye TeKCTOBBIX 3a1a4
anreOpanvdecKuM METO0M
99 Pemenne TeKCTOBBIX 33124
anredpandeckuM MEeTO0M
93 KoHnTtponbHas pabota 1o teme
"YpaBHeHUs ¢ OJTHOW TepeMeHHOM"
24 VYpaBHEHME ¢ ABYMsI IEPEMEHHBIMU U bubnuoreka [IOK



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

25

ero rpaduk
YpaBHEHHE C IBYMsI IEPEMEHHBIMU H
ero rpaduk

https://m.edsoo.ru/7f43d0b4

bubmuorexa [JOK
https://m.edsoo.ru/7f43d0b4

26

27

28

Cucrema 1ByX JIJMHEHHBIX YpaBHEHUI
C ABYMs IIEPEMEHHBIMU U €€ pelIcHUE
CucreMa JIByX JTMHEUHBIX YPaBHEHUI
C IByMs IEPEMEHHBIMU U €€ pelICHUE
Cucrema 1ByX JJMHEHHBIX ypaBHEHUI
C ABYMs IIEPEMEHHBIMU U €€ pelIcHUE

29

30

Cucrema 1ByX JMHEHHBIX YPABHEHUM
C IByMsI IEPEMEHHBIMU U €€ pelleHue

Pemenne cucreM 1ByX ypaBHEHHH,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe
— BTOpPOH CTEIIEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

32

Pemenne cucreM n1ByX ypaBHEHHH,
OJIHO M3 KOTOPBIX JIMHENHOE, a IPyroe
— BTOpPOM CTENEHU

Pewienue cucreM IByX ypaBHEHHUH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOH CTEIIEHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d55a

33

34

Pemenne cucreM n1ByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a IPyroe
— BTOpPOM CTENEHU

I'paduueckas uHTEpHIpETALIUSI
CHCTEMBI ypaBHEHUH C TByMs
NIEPEMEHHBIMU

35

Pemenye TeKCTOBBIX 3a7a4
anreOpanvdecKuM criocobom

36

Pemenue TekcToBBIX 3a/1a4
anreOpanyeckuM crnocodom



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

KonTtponpHast pabora o teme

37 " .
Cucrembl ypaBHEHUH
38 qI/ICj'IOBBIe HEPAaBEHCTBA U UX
CBOICTBa
39 UucnoBble HEPABEHCTBA U UX bu6mumorexa [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
Jlunelinble HEpaBEHCTBA C OJJHOMN bubnnoreka [JOK
40 .
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
JInHeliHbIe HEPABEHCTBA C OJJHON bubnnorexa [HOK
41 .
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
JIuHeitHble HEpaBEHCTBA C OJHOMN bubnnoreka [JOK
42 .
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOH NEPEMEHHOMN U UX PELICHUE
44 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOI MEPEMEHHON 1 X PEIICHHE
45 CucreMbl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
16 KBanpaTHble HEpaBeHCTBA U UX bubnuoreka [IOK
pemenue https://m.edso0.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubnnoreka [JOK
peleHue https://m.edsoo.ru/7f43b21e
48 KBanparHble HepaBeHCTBA U HX bubmuorexa [IOK
pelenue https://m.edsoo.ru/7f43b5a2
49 KBangparnubie HepaBeHCTBa U UX
pelieHne
50 KBanparHble HepaBeHCTBA U HX
pelieHue
o1 I'paduueckas naTEpIIpETaIUS bubnmoreka [JOK



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

HCPABCHCTB U CUCTEM HCPABCHCTB C
ABYMs ICPEMCHHBIMUA

https://m.edsoo.ru/7f43b098

['padmyeckas uHTEpHIpETALUS

52 HEPaBEHCTB U CHCTEM HEPaBEHCTB C
JBYMs TIEpEMEHHBIMU
53 KonTtponbHas pabora o Teme
"Hepasencrtna"
54 KBanparuunas ¢pynkuus, e€ rpagux u bubnuoreka [IOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
55 KBanpartuunas ¢pyHkius, e€ rpaduk u bubnuotexa [JOK
CBOMCTBA https://m.eds00.ru/7f439842
56 KBanparuunas ¢pynkuus, e€ rpagux u bubnuorexa [IOK
CBOMCTBA https://m.edso0.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEPILINHBI bubnnorexka [JOK
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo0.ru/7f439eb4
58 [TapaGoua, KOOpAMHATHI BEPUINHBI bubnuoreka [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a03a
[Tapa6ona, KOOpAUHATHI BEPILINHBI bubnnoreka [JOK
59
napaboIIbl, 0Cb CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43alac
60 [TapaGoia, KOOpAMHATHI BEPLUINHBI bubnuoreka [IOK
napaboJibl, 0Cb CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43a31e
61 [Tapabona, KOOpAUHATHI BEpPIIMHEI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHH 11apadoJIbl https://m.edso0.ru/7f43a526
62 [TapaGosna, KOOpAMHATHI BEPIIMHbI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl
I'paduku pynkumit: y = kx, y=kx +
63
b, y=k/x, y=x3, y=vX, y=[X|
64 I'padukn dyaxmmii: y = kx, y =kx +

b, y=k/x, y=x°, y=vX, y=x|



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'paduku pynkumit: y = kx, y =kx +

65 b, y=k/x, y=x3, y=vx, y=[X|
66 I'padpuku pynkomit: y = kx, y =kx +
b, y=k/x, y=x°, y=vX, y=x|
67 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'paduku pynkumit: y = kx, y =kx +
68
b, y=k/x, y=x3, y=vx, y=[X|
69 KonTtponpsHast pabora o Teme bubmmoreka [IOK
"OyHkuun" https://m.edsoo.ru/7f43ab84
20 [TonsTHE YKCIOBOM bubmuorexa [JOK
IIOCJIEA0BATENBHOCTH https://m.edsoo.ru/7f43e6¢c6
3agaHue N0CIeJ0BATENBHOC
71 ei HHeHHTHOHITI I([boB 1\; JJil())};l HTH bubmorexa LHOK
PEKYPP N PMY https://m.edsoo.ru/7f43ebda
dopmyoii N-ro uieHa
Apudmernueckast 1 reoMeTpuyecKas bubnuoreka [IOK
72
IIPOTPECCUU https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas 1 reoMeTpuiecKas bubnnoreka [JOK
IIPOrPECCUU https://m.edsoo.ru/7f43f3b4
®opMyIsl N-TO YiIeHa
apu(pMeTUYECKO U reoOMeTpUUECKOI bubnuoreka [IOK
74 .
MPOrPECCHUM, CYMMBI TIEPBBIX N https://m.edsoo.ru/7f43f58a
YJIEHOB
®opmyiiel N-To YiieHa
75 apu(MeTHUECKONW U TeOMETPUIECKOH bubnnoreka [JOK
MPOTPECCUI, CYMMBI TIEPBBIX N https://m.edsoo.ru/7f43ef2c
YJICHOB
D n-
OPMYJIBLTITO I{HeHa . bubmuoreka [JOK
76 apupMeTUIECKON U TEOMETPUUIECKON

IIPOrPecCuii, CyMMBI MEPBBIX N

https://m.edsoo.ru/7f43f0c6



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6

77

78

YJICHOB

®opmyibl N-TO YiieHa
apupMETUUECKON U TEOMETPUUECKON
IIPOrPECcCUil, CyMMBI MEPBBIX N
YIEHOB

DopMyisl N-TO 4IeHa
apu(MeTHUECKONW U reOMeTPUIECKON
IIPOrPeCcCUil, CyMMBI IIEPBBIX N
YWICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f72e

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

80

M3obpaxeHue 4wieHoOB
apuPMETHIECKON 1 TEOMETPHISCKOMN
MPOTPECCUI TOUKaMH Ha
KOOPAMHATHOM IIOCKOCTH
H300paxeHne 4ieHoB
apuQMeTUYECKO U TeOMETPUUECKOI
MpOrpeccuil ToOUKamMu Ha
KOOPAMHATHOU INIOCKOCTH

81

82

JInHelHbI 1 DKCIOHEHIIUATIbHBIHI
poct

Crno’xHbIe MPOLIEHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

84

CrnoXHEIS IMPOLCHTELI

KonTpomnpHas pabota mo Teme
"YucnoBble MOCIEN0BATEIHLHOCTH "

bu6mmorexa [IOK
https://m.edsoo.ru/7f4401a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f440418

85

[ToBTOpenme, 0600IIEHNE 1
CHCTeMaTH3alus 3HaHUM. 3aIuCh,
CpaBHEHUE, JEHUCTBUS C
JIEHCTBUTEIIbHBIMU YUCIIAMH,
YUCII0Bas npsmas



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

86

[ToBTOpeHnue, 0600IICHNE U

cucreMarusanus 3HaHui. [IponeHTsl,

OTHOIICHU:A, IPOIIOPIHUHN

87

88

[ToBTOpEeHME, 0600IICHUE U
cUCcTeMaTu3alys 3HaHuH.
Oxkpyrienue, npuOIMKeHne, OleHKa

IToBTOpEHME, 0000IICHUE 1
cucTemMaTu3als 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHUCCKUM
cImocooom

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

89

90

[ToBTOpeHue, 0600IICHNE U
cucTeMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 3371a4 apUPMETHICCKUM
crocobom

[ToBTOpenue, 06001IeHUE U
cucTemaru3anus 3HaHuil. Pemenue
TEKCTOBBIX 3371a4 apHU(PMETHUECKUM
CIIocooom

bubmuorexa [JOK
https://m.edsoo.ru/7f443cd4

bu6mmorexa [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenue, o6obIIeHNE 1
cHUCTeMaTU3alurs 3HaHH.
[IpeobpazoBanue anredpanyeckux
BBIPAXCHHH, TOMMYCTHMBIC 3HAYCHHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f4441ca

92

93

[ToBTOpeHnue, 0600IIEeHNE U
CHUCTeMaTU3als 3HaHH.
[IpeoOpazoBanue anredOpanyecKux
BBIPAXCHHH, TOMMYCTHMBIC 3HAYCHHUS

[ToBTOpeHnue, 06001IeHNE U
cUcTeMaTH3aIlHs 3HAaHUH.
[IpeobpazoBanue anredpandecKux
BI:Ipa)KCHPIﬁ, JOIMYCTUMBIC 3HAYCHU A

bubmuoreka [JOK
https://m.edsoo.ru/7f444364

bu6mmorexa [IOK
https://m.edsoo.ru/7f444612



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

94

[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTU3alus 3HaHUM.
[IpeoOpa3zoBanue anredOpanyecKux
BBIPKEHUH, JOMYyCTUMbIC 3HAUCHHS

bubmuorexa [JOK
https://m.edsoo.ru/7f444a94

95

96

[ToBTOpeHnue, 0600IICHNE 1
cucremaTusauus 3HaHuil. OyHKIHUM:
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX
byHKIUI

IToBTOpEHME, 0000IICHUE 1
cucTeMarusanus 3HaHui. OYHKIINH:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX

byHKIMi

bu6mmoreka [IOK
https://m.edsoo.ru/7f444c56

bu6mmoreka [IOK
https://m.edsoo.ru/7f444f44

97

98

99

[ToBTOpeHnue, 0600IICHNE 1
cucremaTusanus 3Hanuil. OyHkuuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKIMMA

[ToBTOpenue, 06001IeHUE U
cucTeMaruzanus 3HaHui. OyHKINH:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX
byHKIMI

[ToBTOpenue, o6odIIeHNE 1
cHUCTeMaTU3alus 3HaHH.

I'paduueckoe penieHre ypaBHeHUN U

HUX CUCTEM

bubmuorexa [JOK
https://m.edsoo.ru/7f44516a

bu6mmorexa [IOK
https://m.edsoo.ru/7f4452¢e6

bu6mmorexa [IOK
https://m.edsoo.ru/7f445516

100

101

[ToBTOpenwue, 0600IIEHNE U
CUCTEMAaTH3aIHs 3HAHWMN.

['padpuaeckoe perneHne ypaBHEHUIN 1

HUX CUCTEM

Wrorosas KoHTpOJBbHAS paboTa

102

O00011eHrEe U CUCTEMATU3ALMS



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

‘ 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102



TEMATHYECKOE IINTAHUPOBAHME 110 'TEOMETPUHN 7 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB 1 TeM ugposbie
Ne i/ pad Kourpoububie IIpakTHyeckue (mudpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
n .
1 i enoictsn. Homepemme reoverpionsas 14 Eutmonaes LIOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYMH
bu6mmoreka [IOK
2 Tpeyronpiiicn 22 . https://m.edsoo.ru/7f415e2e
[TapaienpHble IpsMBbIE, CyMMa YITI0B bubnnorexa [HOK
3 14 1
TpEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomMeTpuueckue 14 1 bubnmnorexa [JOK
ITOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
> Tosropenne, 0dodmenue snanui 4 ! https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

TEMATHYECKOE IINTAHUPOBAHME 110 TEOMETPUH 8 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM ugposbie
Ne ni/m pasi Kourposbnbie IIpakTHyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubnuorexa [JOK
L HeThpexyrob i 12 . https://m.edsoo.ru/7f417e18
T o
2 HCZEZMaHo?{HaJeIZ?{ZI; eoOTp?;IIja())( Mo100HbIE 15 1 bubmorera [JOK
poropn P - 11OA https://m.edsoo.ru/7f417e18
TPEYroJbHUKU
II .H i
3 TPy TO BN 1 MHOTOYTOHATEX (i 14 1 BnGmorexa L1OK
peyr T P https://m.edsoo.ru/7f417e18
[Tnomaau nonobHbIX GuUryp
Teopema [Iudaropa n Hauana bubnnorexka [JOK
4 10 1
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 ONMCAHHBIE YETHIPEXYTOIbHUKH. 13 1 bubnuoreka [IOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bubnmoreka [JOK
6 losropenme, 0bodmenue snanmuii 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

TEMATHYECKOE IINTAHUPOBAHME I10 'TEOMETPUU 9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne i/ pad Konrpoabnbsie IIpakruyeckue (undpp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Tpuronomerpus. Teopembl KOCUHYCOB U bubmmoreka [JOK
1 16 1
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeoOpaszoBanue mogodus. Merpuueckue bubnuoreka [IOK
2 10 1
COOTHOUICHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bubnuoreka [{OK
3 Bexropsi 12 . https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa LIOK
P pA https://m.edsoo.ru/7f41al2c
[Ipa € MHOT'OYTO. . a
o | - BiGoroa 10K
by HHaab iKpyre. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bu6mmoreka IIOK
6 JBHOKCHAS TII0CKOCTH 6 https://m.edsoo.ru/7f41al2c
; [ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 A 7 2 bu6nmorexa LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHOYPOYHOE IIVTAHUPOBAHME 110 TEOMETPUHN 7 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 [Ipocreiine reomeTpuyeckue 1 bubmmoreka [JOK
OOBEKTHI https://m.edso00.ru/8866b724
2 MHOroyroiapHUK, JJoMaHas 1 bubmorexka OK
yr ’ https://m.eds00.ru/8866ch6a
3 CMexHBIE U BEPTUKAJIbHBIC YTIIbI 1 bubmorexa LIOK
p 4 https://m.eds00.ru/8866c5c0
4 CMexXHBIE U BEpTUKAJIbHBIC YTIIBI 1 bubmorexa LIOK
p yr https://m.eds00.ru/8866c¢7be
5 CMexHbIe U BEpTUKAJIbHBIE YTJIbI 1
6 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
8 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
N3mepenne TUHEHHBIX U YTIIOBBIX
9 BEJIMYHH, BEIUMCIICHHE OTPE3KOB H 1
YTJIOB
N3mepeHne IMHENHBIX U YTIOBBIX
10 BeJ‘II/I‘fI/IH BBIYHCIICHHE OTYI;BKOB u 1 bubmorexa [JOK
’ p https://m.edsoo.ru/8866c3ea
yTJIOB
N3mepenne THHEHHBIX B YTIIOBBIX
11 BEJINYUH, BBIUNCIEHUE OTPE3KOB U 1
YTJIOB
N3mepenue JIMHEWHBIX U YIJIOBBIX
12 BEJIMYMH, BBIUNCIEHUE OTPE3KOB U 1

yIJI0B



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

[MepumeTtp u mwrommans Guryp,

13 COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB
[lepumerp u mnomans Guryp,
14 COCTABJICHHBIX U3
NPSIMOYTOJIbHUKOB
[ToHsiTHE O paBHBIX TPEYTOJIbHUKAX
15 U e BI/I‘IHBI;)C npe CTTI;_BieHI/I}I 0 bubmorexka OK
P pedt https://m.eds00.ru/8866ce80
paBHBIX (UTypax
16 Tpu npusHaka paBeHCTBa bubnuorexa [IOK
TPEYTrOJIBHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3zHakKa paBeHCTBA bubmmoreka [JOK
TPEYroJIbHUKOB https://m.edso0.ru/8866d34e
18 Tpu npusHaka paBeHCTBa bubmuoreka [IOK
TPEYTOJIbBHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npuzHaka paBeHCTBa
TPEYroJbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB
21 Tpu npusHaka paBeHCTBa bubmmnoreka HOK
TPEYroJIbHUKOB https://m.eds00.ru/8866e88e
99 [Ipu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJILHIUKOB
93 ITpu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CaoiicTBO Meaua
24 1} B;ﬂ\I:[IOTBOJII\I/I,HI(l)I;I"oHHe OJIbHUKA bubmorexa HOK
p yr N Tpeyr i https://m.edso0.ru/8866e9ec
MPOBEIEHHON K TUIIOTEHY3€
o5 CBOICTBO MeTMaHbI

IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA,



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec

MIPOBEAECHHON K TUIIOTEHY3¢€

26 PaBHoGenpennbie u bubmmoreka [JOK
PaBHOCTOPOHHHE TPEYTOJIbHUKHI https://m.edsoo.ru/8866d6fa
97 IIpu3Haku u cBOMCTBA bubnuoreka [JOK
paBHOOEPEHHOTO TPEYrOJILHUKA https://m.eds00.ru/8866d880
28 [IpusHaku u cBOMCTBA bubmmoreka [JOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.edso0.ru/8866d880
29 [Ipu3Haku u cBoiicTBa Bbu6moreka [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866e26¢c
30 HepaBeHnctBa B reoMeTpun
31 HepaBeHnctBa B reoMeTpun bubsmorexa [IOK
https://m.eds00.ru/8866e3a2
32 HepaBeHnctBa B reoMeTpun
33 HepaBenctBa B reomeTpun
34 IIpsAMOYTONBHBIN TPEYTOJIBHUK C bubmmnoreka HOK
yraom B 30° https://m.eds00.ru/8866eb22
[IpsAMOYTONBHBIN TPEYTOJIBHUK C
35 o
yriom B 30
36 KonrtponbHas pabora no teme bubmmnoreka HOK
"TpeyronpHukn" https://m.edsoo.ru/8866echc
37 [TapannenbHble npsiMbIe, UX bubmuoreka [JOK
CBOMCTBA https://m.edso00.ru/8866ef64
38 [Iareiit moctynat EBkinga
Hakpecr nexammue,
COOTBETCTBEHHBIE U
39 OJTHOCTOPOHHUE YTJIBI, BH6J?HOTeKa HOK
https://m.eds00.ru/8866f086
00pa3oBaHHBIE MPH TTEPECEUCHUN
napajuIeNbHbIX IPSIMBIX CEKYIIeH
40 Hakpect nexarue,



https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

COOTBETCTBEHHBIC U
OJIHOCTOPOHHUE YTJIbI,

o0Opa3oBaHHbIE IIPU MTEPECCUCHUH
napajuIeNbHbIX IPSIMbIX CEKYIIeH

41

42

Hakpecr nexaue,
COOTBCTCTBCHHBIC U
OOAHOCTOPOHHUC YI'JIbI,
00pa3oBaHHbBIE MPH ITEPECEUCHUN
NapaJuICIbHBIX NPSMBIX CEKYIEH

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbBIE TIPU MTEPECCUCHUH
MapajuIeNbHbIX IPSIMbBIX CeKYIIeH

43

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
o0Opa3oBaHHbIE IIPU [TEPECEUEHUH
napajiesIbHbIX MPSAMBIX CEKyILEeH

bubnmorexa LIOK
https://m.eds00.ru/8866f3b0

44

45

[Ipu3Hak napajinenbHOCTH MPSAMBIX
Yepe3 paBEeHCTBO PACCTOSHUMN OT
TOYEK OJTHOW MPSIMOM 10 BTOPOH
psAMOI

[Ipu3Hak napajunenbHOCTH MPSMBIX
4epe3 paBEHCTBO PACCTOSHUM OT
TOYEK OJHOU IIPSIMOM 10 BTOPOH
IpsAMOI

46

CymMma yriioB TpeyrojibHUKa

but6mmorekxa [IOK
https://m.eds00.ru/8866f630

47

CymMma yriioB TpeyrojibHUKa

bubnunoreka LIOK
https://m.edso0.ru/8866f8bha



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba

bubnunorexa LIOK

48 BHellHye yriibl TpeyronbHika https://m.edsoo.ru/8866fase
49 Buemrnue yribl TpeyrojibHUKa
KonTponbHas padota no teme
50 "HangIJIGJIBHBI:e npsMble, CymMMa BH6J?HOTeKa HOK
e — https://m.edsoo.ru/8866fe6e
51 OKpy>XHOCTb, XOp/Ibl U TUAMETP, X bubmmoreka [JOK
CBOICTBa https://m.eds00.ru/88670800
52 KacarenbHast kK OKpy>KHOCTH EH6J_IHOTeKa HOK
https://m.eds00.ru/88670e9a
53 OKpy’»KHOCTb, BIIUCAHHAS B YIOJ
o4 OKpy>KHOCTb, BIIUCAHHAS B YIOJ
55 [Tonsitue o 'MT, npumenenue B bubnunoreka LIOK
3a7a4ax https://m.eds00.ru/8867013e
56 [Tonsitue o 'MT, npumeHeHue B bubnmorexa LIOK
3aga4ax https://m.edso0.ru/88670508
buccektpuca u cepeIMHHBIHI
57 MIEPIIEHIUKYJIAP KaK
TreOMETPUUYECKHE MECTA TOUEK
58 OKpy>XHOCTb, OITUCAHHAsL OKOJIO bubnnorexa [JOK
TpEyroJIbHUKA https://m.eds00.ru/88670a62
59 OKpYy>KHOCTb, OTIMCaHHAsI OKOJIO
TpEeYroJbHUKA
60 OKpy>XHOCTb, BIIHICAaHHAS B bubnmnorexa LIOK
TPEYIroJIbHUK https://m.eds00.ru/8867103e
61 OKpy>KHOCTb, BIIMUCAHHAS B
TPEYTOJIbHUK
62 [Ipocreiimne 3axaun Ha bubmmoreka [JOK

MOCTPOCHHE

https://m.eds00.ru/88671188



https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188

63 [Ipocreiimue 3a1aun Ha 1 Bu6muotexa [JOK
IIOCTPOEHHUE https://m.eds00.ru/886712d2
K 0 eMe
R ek B 10K
Py YT " https://m.eds00.ru/88671462
['eomeTprueckue nocTpoeHUs
IToBTOpEHME M 0000IICHNE 3HAHHH
65 OCIfoTBI-II)LII:(HHOTMTHﬁ II-/]IIMHeIiO SBHHH 1 buGnuorexa [IOK
A https://m.edso0.ru/886715b6
Kypca 7 kiacca
bubnunoreka LIOK
66 Hrorosas KoHTpoJIbHAsT paboTa 1 https://m.edsoo.ru/886716ec
[ToBTOpEeHME M 0000IIIEHNE 3HAHUI
67 OCHOBHBIX IIOHATHI U METOJIOB 1
Kypca 7 Kiacca
I1 0600 5
6 ocnommx nommminveromos 1 BuGmmorera LIOK
a https://m.edso0.ru/886719bc
Kypca 7 Kiacca
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

INOYPOYHOE IINIAHUPOBAHME 11O TEOMETPUU 8 KJIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue a p
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 [Tapannenorpamm, ero npu3Haku U 1 bubmmoreka [JOK
CBOICTBA https://m.edso0.ru/88671af2
5 [Tapannenorpamm, €ro Npu3Haku U 1 bubnmnorexa [JOK
CBOICTBA https://m.edso00.ru/88671ca0
3 [Tapannenorpamm, ero npu3Haku U 1 bubmmoreka [JOK
CBOMCTBa https://m.eds00.ru/88671ca0
YacTHble cydyan napauiesiorpaMmmMo
4 (npmoyrommic, povs, watpar) mx 1 Butmiorera LIOK
pAMoyr J p ’ Apat), https://m.edsoo.ru/88671dea
MIPU3HAKU U CBOMCTBA
YacTtHble cyyau mapauienorpaMMoB
5 (mpsimo onﬁmc (I))M6 KBa, 1:)aT) 170'¢ 1 bubmmorexa [IOK
PAMOYT S p ’ pat), https://m.edso0.ru/88671f20
MIPU3HAKU U CBOMCTBA
YacTHbIe cydau napauieorpaMMoB
6 (npﬂMoyronzme p(I))M6 KBa)llf)aT) 170 1 bubmorexa [IOK
Ny ’ ’ https://m.eds00.ru/8867209¢c
MPU3HAKU U CBOMCTBA
but6mmorekxa [IOK
! Tpanerus . https://m.eds00.ru/88672358
8 PaBHOOOKas U IpsIMOYTOJIbHAS 1 bubmuoreka [JOK
Tpaneuuu https://m.eds00.ru/8867252e
9 PaBHOOOKas ¥ IPAMOYTOJIbHAS 1 bu6muoreka [JOK
Tpaneuuu https://m.eds00.ru/88672858
but6mmoreka [IOK
10 MeTon yIBOCHHST MeHAHET . https://m.edso0.ru/88672b14
11 IlenTpanbHas cuMMeTpus 1 bubmuotexa [JOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14

https://m.edso0.ru/88672b14

12 KonTponbhas pabota no teme bubnmoreka [JOK
"UeTpIpE€XyroibHUKK" https://m.eds00.ru/88672c9%a
13 Teopema Paneca u Teopema o bubnuoreka [JOK
IIPONOPLUOHAIBHBIX OTPE3Kax https://m.eds00.ru/8867337a
14 Cpenusisa TuHUS TPEYroJIbHUKA bubmorexa LIOK
et Tpeyr https://m.eds00.ru/88672e0c
15 CpenHsist TMHUS TPEYroJIbHUKA bubsmorexa [IOK
ped peyr https://m.eds00.ru/88672f38
16 Tpanenus, e€ cpeaHss TUHUS bubsmorexa [JOK
patietnts, pe https://m.eds00.ru/88672358
17 Tpaneuus, €€ cpeaHsss TUHUSA bubmorexa LIOK
Pariets, pesL https://m.eds00.ru/88673064
18 [IponoprumonanbHbIE OTPE3KU bubmorexa LOK
poropH p https://m.eds00.ru/88673794
19 [IponopunonanbHbIE OTPE3KU bubmorexa LOK
poropH p https://m.eds00.ru/88673794
20 I{enTp Macc B TpeyroJibHUKE bubmiorexa LIOK
P peyr https://m.edso00.ru/886738fc
bubmmoreka IIOK
21 TonobHere TpeyrombHHKH https://m.eds00.ru/88673a78
Tpu npusnaka nogoOus bu6muoreka [JOK
22
TPEYroJIbHUKOB https://m.eds00.ru/88673bae
93 Tpu npuznaka nogodus bubmuoreka [IOK
TPEYroJIbHUKOB https://m.eds00.ru/88673d52
24 Tpu npusnaka nogoOus bu6muoreka [JOK
TPEYroJIbHUKOB https://m.edso0.ru/8867400e
o5 Tpu npuszHaka mogoOus
TPEYroJbHUKOB
26 [TpumeHeHne o 00U PH PeILICHUH



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e

MPAaKTUYCCKUX 3aaa4d

97 KonTponbhas pabota no teme bubmmoreka [JOK
"[TogoOHBIE TPEYTOILHUKH" https://m.edsoo.ru/8867445a
28 CaoiicTBa miomasen bubmuorexa [IOK
TEOMETPUUYECKUX PUTYD https://m.edso00.ru/886745fe
@opMybl 1S IUIOMIAAN bubmmoreka [JOK
29
TpEyroJIbHUKA, apajieraorpamma https://m.edso0.ru/88674860
30 dopmyIsl AJis I0Lau Bbu6moreka [JOK
TpEyroJibHUKA, MapajijieorpaMma https://m.edso0.ru/88674a22
@opMyIbl 118 IIOLIAAN bubnuoreka [IOK
31
TpEyroJibHUKA, apajiesaorpamma https://m.edsoo.ru/88674a22
39 Dopmysbl AJis 101 bu6mmoteka [JOK
TpPEyroJibHUKA, MapajiiejorpaMmma https://m.eds00.ru/88675288
Dopmyisl AJ1s I0an bubmuoteka [IOK
33
TpEyroJibHUKA, MapajijieorpaMma https://m.eds00.ru/8867542c
34 Brruncienue miomanei cioKHBIX bubmmoteka IIOK
dburyp https://m.eds00.ru/88674e78
35 [Tnomanu duryp Ha KiIeT4aToit bubnmorexa LIOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomaan mogoOHBIX Guryp
37 [Tnomaau nogo6HBIX GuUryp
38 3ajaun ¢ MPaKTUYECKUM bubnuotexa [JOK
coZIepKaHUEM https://m.eds00.ru/88675558
39 3ajaud ¢ TpaKTUYECKUM bubmmoreka [JOK
COLEpKaHUEM https://m.eds00.ru/88675684
40 Pemrenue 3agad ¢ moOMOIIBIO METOAA but6mmorekxa [IOK
BCIIOMOTAaTEJILHON ILIOMIAIU https://m.eds00.ru/88674f90
41 KonrponsHas pabora o Teme bu6muotexa [JOK

"TTnomans"

https://m.eds00.ru/8867579¢c



https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c

42 Teopema [Tudaropa u eé bubnmoreka [JOK
MIPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema I[Tudaropa u eé bubnmnoreka HOK
MPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema [Tudaropa u eé bubmmoreka [JOK
IIPUMEHEHHE https://m.edso0o.ru/88675abc
45 Teopema ITudaropa u eé
MIPUMCHCHUE
46 Teopema [Tudaropa u eé
MIPUMEHEHNE
Omnpenenenre TPUTOHOMETPUUECKUX
i OCTPOro yria
47 S y:;E Hﬂonbgz)rf) YI(;H OJIbHUKA bubmorexa [JOK
PAMOYT theyr ’ https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOILIEHUS
B IIPSIMOYTOJIBHOM TPEYT OJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubmuoreka [IOK
TOXIECTBO https://m.eds00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO
KonTponbhas pabota no teme
51 "TeoTpeMa anl))aro a ¥ Hayasia bubmorexa [JOK
p " P https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHH
BnucanHble U LIEHTpaIbHBIE YIIIbI, bubmuoreka [JOK
52 . .
YTOJI MEXK1y KacaTeJIbHOM U XOpJI0H https://m.edsoo.ru/8a1415b2
Bnucannsie u ieHTpaIbHBIC YTIIBI, bubmmoreka [JOK
53 . N .
YroJ MEXKIYy KacaTeabHOU U XOPAOU https://m.edso0.ru/8a141940
54 BrucanHble U LICHTPAIbHBIC YIIBI, bu6nuorexa [IOK

yroJI MEXKJy KacaTeIbHON U XOPAOoH

https://m.edsoo.ru/8al141b34



https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34

55

VYTIiabl MEXAY XOPAaMU U CEKYILIUMHU

56 VYTl MEXAy XOpJaMu U CEKYIIIMMHU
Brucanusie 1 onMcaHHbIE
57 YEeTBIPEXYTONBHUKU, UX IIPU3HAKU U Bubmmoreka HHOK
. PEXyT ’ P https://m.eds00.ru/8a140f86
CBOMCTBaA
BrucanHbie ¥ OnMCaHHBIE
58 4eTBIPEXYIOJIBHUKN, X IPU3HAKUA U Bubmmoreka HHOK
. pexyr ’ p https://m.edsoo.ru/8a1416d4
CBOJCTBa
BrmcanHsie ¥ onMcaHHbIE
59 4eTBIPEXYIOJIBHUKN, X IPU3HAKU U Bubmorexa [IOK
. PEXYT ’ P https://m.edso00.ru/8a1416d4
CBOIMCTBA
[IpuMeHeHne CBOKCTB BIMCAHHBIX U
60 OIMCAHHBIX YETHIPEXYTOIHLHUKOB MIPU
pEIICHNY TEOMETPUUYCSCKUX 3a/1a4
[IpumeHeHne CBOMCTB BIMCAHHBIX U
61 OTMMCAHHBIX YETHIPEXYTOILHUKOB MIPH
pEIIeHNY TEOMETPUUYECKUX 3a/1a4
62 B3aumHoe pacnonoxenue 1Byx bubmuoreka [IOK
OKPY>KHOCTEH, 00III1e KacaTeabHbIe https://m.edsoo.ru/8a1410a8
63 Kacanue ok HOCTEN Bubmnorexa [HOK
Pyx https://m.edsoo.ru/8a1410a8
KonrtponsHas padora 1o teme "Yribl
64 B OK ‘ HOCTI/IpBHI/IcaHHBIe u Bubmnorexa HOK
Py ) " https://m.edsoo.ru/8a141c88
OIMCAHHBIC YETHIPEX yTOJbHUKH
IToBTOpEHNE OCHOBHBIX IMOHATHIA U
65 MCTOI[(I;)B KypcoB 7 U 8 Kj1accoB Brbmrorexa [IOK
P . ’ https://m.edsoo.ru/8al41ddc
000011IeHNE 3HAHUI
IloBTOpEHNE OCHOBHBIX MOHATHH U
P bubnunoreka LIOK
66 METOJIOB KypCOB 7 M 8 KJIacCOB,

000011IeHNE 3HAHUHA

https://m.edsoo.ru/8al4lefe



https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe

bubnunorexa LIOK

67 Hrorosas koHTpobHas paboTa 1 https://m.edsoo.ru/8a142368
I1 eHue 7
68 weroon kypeon 7 n § kaaccon, ) Buaorera LIOK
F1OB KYP . ’ https://m.edso0.ru/8al1420ac
000011eHNE 3HAHUHA
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

INOYPOYHOE IINIAHUPOBAHME 11O TEOMETPUU 9 KJIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
°
Jl:;-n Tema ypoka Beero KonrTpoabubie IIpakTuueckue II/I[:;:CHI/ISI :)Igg;[;zi];fenbnme
padoThI padoTshI pecypesI
1 Ornpenenenre TPUrOHOMETPUUECKUX bubnuorexa [JOK
¢dbynkuii yrmos ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 ®opMyJIbl IPUBEACHUS
3 Teopema KOCHHYCOB EH6J_IHOTeKa HOK
https://m.edso0.ru/8a14336¢
4 Teopema KOCUHYCOB
5 Teopema KOCHHYCOB EH6J_IHOTeKa HOK
https://m.edsoo.ru/8al42d5e
6 Teopema cHHYCOB BH6J_IHOTeKa HOK
https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCcOB
8 TeopeMa cuHycOB
9 Haxoxxnenue juH CTOPOH U bu6mmoreka [JOK
BEJINYUH YIJIOB TPEYTOJIbHUKOB https://m.eds00.ru/8a1430b0
10 Pemenue TpeyroasHUKOB BH6J_IHOTeKa HOK
https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyroabHIUKOB EH6J_IHOTeKa HOK
https://m.edsoo.ru/8al42ac0
12 Pemienne TpeyroibHUKOB BH6J_IHOTeKa HOK
https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroasHUKOB BH6J_IHOTeKa HOK
https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe MpUMEHEHNE TEOPEM bubnmoreka [JOK
CHHYCOB U KOCHHYCOB https://m.edso00.ru/8al42c3c



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c

[IpakTnyeckoe NpUMEHEHUE TEOPEM

15 CHUHYCOB U KOCUHYCOB
16 KoHTponbHas pabora 1o teme bubnnoreka [HOK
"Pemienue TpeyrojbHMKOB" https://m.edsoo.ru/8a14392a
bubmuoreka [JOK
17 [TonsiTue o mpeoOpa3oBaHUU TIOI00MS https://m.edsoo.ru/8a143ab0
18 COOTBETCTBEHHBIE 2JIEMEHTHI bubnnorexa [HOK
no1I00HBIX (QUryp https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHBIE AIIEMEHTBI
noJ00HBIX (pUTyp
Teopema o mpou3BeIeHUU OTPE3KOB
XOpJ1, TeOpeMa O IPOU3BEACHUU bubnuorexa [JOK
20
OTPE3KOB CEKYLIUX, TEOpeEMa O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema 0 mpOU3BEAECHUN OTPEZKOB
21 XOpI, TEOpEMa O MPOU3BEACHUN bubnnorexka [JOK
OTPE3KOB CEKYILHX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJlIbHOU
Teopema 0 mpoOU3BEAECHUN OTPEZKOB
99 X0p7, TeopeMa O IPOU3BEIECHUN bubnuoreka [IOK
OTPE3KOB CEKYIIHNX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
23 [IpuMeHeHne TeopeM B pELICHUH bubnnoreka [JOK
reOMETPUYECKUX 3a/1a4 https://m.edsoo.ru/8a143f06
24 [IpuMmeHeHre TeopeM B pelIeHUH bubnuorexa [IOK
T€OMETPUUECKHX 33/1a4 https://m.edsoo.ru/8al443fc
o5 [IpuMeHeHne TeopeM B pELICHUH bubnnoreka [JOK
TeOMETPUYECKUX 3a/1a4 https://m.edso0o.ru/8a144578
26 KonTponbhas pabota no teme bubnmoreka [JOK

"IIpeobpa3zoBanue mo00wus.

https://m.edsoo.ru/8a1447a8



https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8

Metpuueckue COOTHOLIEHHUS B
OKpYy>kHOCTH"

Omnpenenenre BEKTOPOB.

27 Du3NYEeCKU U TEOMETPUICCKUI bubmorexa LIOK
P https://m.edso00.ru/8a144960
CMBICTT BEKTOPOB
28 CrokeHue ¥ BBIUMTaHUE BEKTOPOB, bubnmoreka [JOK
YMHO>KEHHE BEKTOpa Ha YKCIIO https://m.edsoo.ru/8al44a8c
CrokeHue ¥ BBIUMTAHUE BEKTOPOB, bubnnoreka [JOK
29
YMHOKEHHME BEKTOPA HA YHCIIO https://m.edso00.ru/8a144d52
30 CI10’)keHHUE ¥ BBIYMTAHHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO
31 Pa3znosxeHne BekTOpa 1o 1ByM
HEKOJUTUHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 K
OOPAIHATE! BEKTOPA https://m.edsoo.ru/8al44fbe
CkanspHoe Mpou3BeICHNE BEKTOPOB,
33 ero 1m EIMCHCEI/IC H;IH HaXO0X, eHI/Ile bubmorexa OK
P a A https://m.edso0.ru/8a14539c
JUTMH U yTJIOB
CkansipHO€ IPOU3BEJICHUE BEKTOPOB,
34 ero I E/)IMGHGEI/IG J'Ijll Hax0XK CHI/II:I bubmorexa [TOK
p s A https://m.edso0o.ru/8a14550e
JUTMH U yTJIOB
35 Pemenue 3aga4 ¢ moMoIbo bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
6 Pemenue 3a1au ¢ moMoIIbLIO bu6mmoreka [IOK
BEKTOPOB https://m.edso0o.ru/8al458c4
37 [TprMeHeHne BEKTOPOB IS PEIICHUS
3ama4y GU3UKA
38 KonTtponbHas pabora o Teme bubnuoreka [IOK
"Bextops!" https://m.eds00.ru/8a145b08
39 JlexapTOBBI KOOPAMHATHI TOYEK Ha



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08

IJIOCKOCTH

40 YpaBHeHUE MPSIMOI BH6J_IHOTeKa LIOK
https://m.edsoo.ru/8al45c48
41 YpaBHeHUE NPAMON
42 YpaBHEHHE OKPYKHOCTU BH6J_IHOTeKa LIOK
https://m.edso0.ru/8al4635a
43 Koopaunats! To4ek nepeceueHus bubnuoreka [IOK
OKPY’KHOCTH U IIPSIMOM https://m.eds00.ru/8a146620
Metoa KOOpAMHAT MPH pEeILICHUH
44 reOMEeTPUUYECKUX 3a7ad,
NPaKTUYECKUX 3a/1a4
Meroa KOOpAUHAT IPH PELICHUN
45 reOMETPUYECKHX 3a/1ad,
MPAKTUYECKUX 3a7a4
MeTto KOOpAMHAT IIPU PELLIEHNUN
46 TEOMETPUUYECKUX 3a7ad,
NPaKTUYECKUX 3a/1a4
KonTponbHas padbora no teme
47 "I[eK:pTOBH KEOleI/IHaTI)I Ha BH6J_IHOTeKa LIOK
HTocKOCTH" https://m.edso0.ru/8al46e0e
48 [IpaBUiIbHBIE MHOTOYTOJIBHUKH, bubnnoreka [JOK
BBIYKCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubnnorexka [JOK
49 Hucno . JlnHa OKpyKHOCTH https://m.edsogru/8a147208
bubmuorexa [IOK
50 Huero . JLTHHa OKpyKHOCTH https://m.edsogru/8a14714c
51 JlnnHa nyru OKpy>KHOCTH
52 Panuannas mepa yria BH6J.IHOTeKa LIOK
https://m.edsoo.ru/8al4714c
53 [Inomane kpyra, cekTopa, CerMeHTa bubnmoreka [JOK



https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c

https://m.edso0.ru/8a147426

54 [Inomane kpyra, cekTopa, CerMeHTa bubmorera [JOK

’ ’ https://m.edsoo.ru/8a147750
55 [Tnomane kpyra, cekTopa, CerMeHTa bubsmorexa [JOK

’ ’ https://m.edso00.ru/8a147750

56 [NousATHE O ABMIKEHUH IUIOCKOCTH Enbmiorexa IIOK

https://m.edsoo.ru/8al147c82

57 [TapamiensHbIN IEPEHOC, TOBOPOT bubmorera [JOK

’ https://m.edso0o.ru/8a147f16

58 [TapaeapHBIN IEPEHOC, TOBOPOT bubmorexa OK

’ https://m.edsoo.ru/8a147f16

59 [TapamiensHbII IEPEHOC, TOBOPOT

60 [TapaienpHBIN IEPEHOC, TOBOPOT

61 [Ipumenenue qBUXEHUM TpU bubnuoreka [IOK
pemeHuu 3a1a4y https://m.eds00.ru/8a1480e2
KonTponbnas pabota mo remam

62 "ITpaBHIIBHBIE MHOTOYTOJIBHUKH.

OkpyxHoCTb. [[BrkeHus miockoctu"
[ToBTOpenue, o6odIIEHKE,

63 cucremaTusanus 3Hanuil. Mamepenue bubnuoteka [JOK
T€OMETPUYECKUX BEJINYMH. https://m.edso0.ru/8a148524
TpeyrosbHUKH
[ToBTOpenme, 0600IIEHNE,

64 CHUCTEMaTH3aITUs 3HAHHH. bubnmoreka [JOK
[TapanenpHble U IEPIICHINKYISPHBIE https://m.eds00.ru/8a148650
psIMbIE
[ToBTOpenue, 060061IeHNE,

65 cHUCTeMaTU3alrs 3HaHH.

OKpy’>KHOCTb U KpYT.
I'eomerprueckue MOCTpOCHUS. YTIIbI



https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

B OKPYXHOCTH

[ToBTOpEHME, 0600IICHUE,
cucTeMaTu3alus 3HaHui. BrucanHbie

66 1
Y OIHCAaHHBIC OKPYKHOCTH
MHOTOYTOJTbHUKOB
67 HroroBast koHTpoIbHAs paboTa 1 ngg;ﬁfiigﬁga 148920
68 [ToBTOpEHHE, 0606H16HI:I€, 1
cUCTEeMaTH3alus 3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/8a148920




TEMATHYECKOE IINTAHUPOBAHUE «BEPOATHOCTDb U CTATUCTUKA» 7 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iesioB H TeM udpossbie
Ne ni/m pasi Konrpoubnble IIpakTHyeckue (mupp )
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
1 Hpencrapienne naHbX ! 2 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 Onucarenbras CTaTueTHKa 8 ! https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 Coryualinas H3MEHTHBOCTS 6 1 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U yacToTa CIly4aitHOro 4 1 bubnnoreka [JOK
COOBITUA https://m.edsoo.ru/7f415fdc
. bubnuoteka [JOK
6 O0001menne, cucreMaTH3amus 3SHAHUH 5 2 https:/m.edsoo.ru/7fA15fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

TEMATUYECKOE IINTAHUPOBAHUE «BEPOATHOCTb U CTATUCTHUKA» 8 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM u(poBbie
Ne i/ pad Kourpoububie IIpakTHyeckue (mudpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! HosTopenue kypea 7 knacca 4 https://m.edso0.ru/7f417fb2
5 OnmcarenpHas cTaTucTUKa. PaccemBanme 4 bubmuoreka [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muosxectsa 4 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB citydaifHOTO COOBITHUS 6 1 https://m.edsoo.ru/7fA17fb2
bu6mmoreka [IOK
> Baenenne s Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
6 Catyuaitapie coObITHs 8 https://m.edso0.ru/7f417fb2
9 bubnuoteka [JOK
7 O0006111eH1E, CUCTEMATH3AlIMS 3HAHUI 4 2 https:/m.edsoo.ru/7fA17fb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

TEMATUYECKOE IINTAHUPOBAHHUE «BEPOATHOCTb U CTATUCTHUKA» 9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHUE pa3ae/ioB H TEM ndposbie
Ne i/ pad Kourpoububie IIpakTHyeckue (mudpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
1 Hostopenue kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
2 JMEMEHTH! KOMOHHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 I'eoMeTpuueckas BEpOSTHOCTH 4 Brommozexa [OK
p p https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
4 Hcnprranus bepuyium 6 1 https://m.edsoo.ru/7f41a302
. bubnuotexa [JOK
: Cryuaiinas Benmanna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 Obodumer#e, KOHTpOTH 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 2


https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

IHOYPOYHOE INIVTAHUPOBAHUME «BEPOATHOCTDb U CTATUCTHUKA» 7 KJIACC

KoanuecTBo yacos JJIeKTPOHHbIE
ara ugposBbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue o tup
Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
1 [IpencraBnenue qaHHBIX B 1 bu6mmoreka [IOK
TadInAIAax https://m.edsoo.ru/863ec1f8
5 [IpakTryeckue BBIYUCIEHHUS 110 1 bubnuorexa [JOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 N3BiieueHne u nHTEpIIpEeTalns 1 bubnnoreka [JOK
TAOJIUYHBIX JaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuueckas pabora "Tabnuibr" 1 1
I'pacduueckoe npencraBieHne
5 JAHHBIX B BUJI€ KPYTOBBIX, 1 bubnunorexa [JOK
CTOJIOUKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
TUarpaMm
UteHune 1 NOCTPOCHHUE IUarpamm.
6 ITpumepsl eM(l)jr a(I)I/I‘IIéCKI/II:( 1 bubmorexa HOK
PHMEPEI A P https://m.eds00.ru/863ed602
auarpamm
7 [IpakTnueckas pabora 1 1 bubnuoreka [IOK
"narpamMmbr” https://m.edso0.ru/863ed72e
8 Yucnossie HaOopel. CpenHee 1 bubnnorexka [JOK
apu(pMeTHIecKoe https://m.eds00.ru/863ed846
9 Uucnosie HaOophl. CpenHee 1 bubnmnoreka [JOK
apudmernyeckoe https://m.eds00.ru/863ed846
10 Menaunana 9rcinoBoro Habopa. 1 bubnnoreka [HJOK
Y CcTOWYUBOCTh MEIUAHBI https://m.edsoo.ru/863edb3e
11 Menuana 4rciioBoro Habopa. 1
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Y CcTOMYUBOCTH MEUAHDBI

[IpakTrueckas padota "Cpennue

bubmuoreka [JOK

12 3HAaYCHUA" https://m.edsoo.ru/863edc6a
Hawubombiiee 1 HauMeHbIIIEe
13 3HAYCHHUS YMCIIOBOr0 Habopa bubmorexa LIOK
pa. https://m.edso0.ru/863ee07a
Pazmax
HawubGonbiiee 1 HauMeHbIIICe
14 3HAYEHMs YUCITIOBOTO Habopa.
Pazmax
HawubGonbiiee 1 HauMeHbIIIee
15 3HAYCHHMS YUCIIOBOTO Habopa.
Pazmax
KonTponbras pabora no tema
16 "HH;p C:;;:le/le :HHI_;XT - Bubmorexa ITOK
el A o https://m.eds00.ru/863ee390
OmnucarenbHas CTaTUCTHKA
17 CrnyuaitHast ©”3MEHYUBOCTh bubnnorexka [JOK
(mpumepsl) https://m.edsoo.ru/863ee4bc
18 YacroTa 3HaueHHUI B MACCHUBE bu6mmoreka [JOK
JTAaHHBIX https://m.edsoo0.ru/863ee69c
bu6mmoreka [JOK
19 T'pynmuposka https://m.edsoo0.ru/863ee9d0
20 I'ucrorpammel
bu6mmorexa [IOK
21 Tucrorpammer https://m.edsoo.ru/863eeelc
99 IIpakTuyeckas padora "CnyyaiiHas bubnnoreka [JOK
W3MEHUYHUBOCTh" https://m.edso0.ru/863eecc8
I'pad, Be a, peopo.
23 Hp e(bc:asiil:le 321 alim C TIOMOIIBIO bubmorexa LIOK
el g B https://m.edsoo.ru/863eef52
rpada
24 Crenenb (BaJIGHTHOCTb) BEPIIMHBL. bubnmoreka [JOK
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Yucrno pédep u cymMmmapHas CTENICHb
BepwuH. Llens u nuki

https://m.edsoo.ru/863efOba

o5 Henpb u muxon. [TyTs B rpade. 1 bubmuorexa [JOK
[IpencraBnenue o cBsI3HOCTH Tpada https://m.eds00.ru/863ef236

26 [IpencraBnenne 06 1 bubmumoreka [IOK
OpPUEHTUPOBAHHBIX Tpadax https://m.edso00.ru/863ef3b2

97 CriyuaiiHblli ONIBIT U CIIy4ailHOE 1 bubnuoreka [IOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 yacTOTa COOBITHUS.

28 Posp MasioBepOATHBIX U 1 bubnuorexa [JOK
MPaKTUYECKHU JOCTOBEPHBIX https://m.edso00.ru/863ef646
COOBITHH B TIPUPOJIE U B OOIIECTBE

29 Momnerta u urpanbHasi KOCTb B 1
TEOPUH BEPOSTHOCTEH

30 [TpakTruyeckas padora "Hactora 1 bubnnorexka [JOK
BbINIaJICHUs opJa" https://m.edso0.ru/863ef8a8
KonTponbHas padora no temam

31 "Cny4aitHasi UBMEHYHBOCTb. 1 bubnmnorexa [JOK
I'pads1. BeposiTHOCTH CitydaitHOTO https://m.eds00.ru/863f0186
coObITHs"

39 IToBTOpenue, o6o0IIEHNE. 1 bubmmoreka [IOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpenue, 06o0IIEHNE. 1 bubmuorexa [JOK
OmnucarenpHas CTaTUCTHKA https://m.edsoo.ru/863efbaa
IToBTOpenue, o6o0IIEHNE. bubmmoreka [IOK

34 . 1
BeposiTHOCTB ciy4aifHOTO COOBITHS https://m.eds00.ru/863efecO

OBUIEE KOJIMYECTBO YACOB I1O 34

I[TPOI'PAMME
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MNOYPOYHOE INNTAHUPOBAHUE «BEPOATHOCTDb U CTATUCTHUKA» 8 KJIACC

KoandyecTBO YacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
u/n Tema ypoka Beero KOﬁHTpO.]IbeIe HpﬁaKTI/I'ICCKI/Ie WIYMEHHS  0GPA3OBATEIbHBIE
padoThbI padoTbI pecypeb
1 [IpencraBnenue 1aHHBIX. 1 bubmuorexa [JOK
OmnucarenbHas CTaTUCTHKA https://m.edso0.ru/863f029¢
2 Crny4aitHast ”3MeHunBOCTh. CpeHue 1 bubnuotexa [JOK
YUCJI0BOro Habopa https://m.edsoo.ru/863f03fc
3 Crny4aitasie coObITHsA. BepositTHocTH 1 1 bubnnoreka [JOK
YaCTOTHI https://m.edso0.ru/863f0578
Knaccuueckue MoIelId TEOPUHA
4 BEPOSATHOCTE: MOI}[IGTa u praJH)Has{ 1 bubmmorexa LIOK
) https://m.edso0.ru/863f076¢
KOCTh
bu6mmoreka [JOK
5 OTKIIoHCHNA 1 https://m.edsoo.ru/863f0a50
bu6mmoreka [IOK
6 HAucnepeus uuciosoro Ha6opa 1 https://m.edso0.ru/863f0a50
7 CraHgapTHOE OTKJIOHEHUE YHCIOBOIO 1 bubnnoreka [JOK
Habopa https://m.edsoo.ru/863f0bfe
8 JuarpaMMbl pacceMBaHUs 1 bubmorexa LOK
https://m.edso0.ru/863f0ea6
bu6mmoreka [IOK
9 MHOKECTBO, IOIMHOKECTBO 1 https://m.edso0.ru/863f1180
o | Soommmem: 1 Bumorea 10K
. - 11ep ’ https://m.edso0.ru/863f143c
JIOTIOTHEHHE
CaoiicTBa onepanuii HaJl
11 MHO>KE€CTBAMHU: IEPEMECTUTENBHOE, 1 bubnnoreka [HOK

COUCTATCIIBHOC, paCIpCACIUTCIIBHOC,
BKIIIOYCHU S

https://m.edsoo.ru/863f1784
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['paduyeckoe mpencraBieHue

bubmuorexa [JOK

12 MHOXECTB https://m.eds00.ru/863f198c
KonTtponbHas pabora mo Temam
13 n n
Cratuctuka. MHOKeCTBa
14 OnemeHTapHbie coObITHs. CiydaiiHble bubnmoreka [JOK
COOBITHS https://m.edso0.ru/863fldec
bnaro CTBYIOLIUE
15 3JJIIeI\F/[eEIT):§IZHTeB ZO6HI:III”/II“I/I$I bubnmorexa LIOK
e https://m.edsoo0.ru/863fldec
BepositHOoCTH COOBITHI
biaro Cc e
16 3JJIIeI\F/[eII-IIFT):;IZHT: Z;%Ii,lllinﬂ bubmmorexa LIOK
o https://m.edso0.ru/863f1f72
BepositHOoCTH COOBITHI
OMnBITHI ¢ PAaBHOBO3MOXHBIMU
17 3JIeMeHTa;I))HI,IMH COOBITHSIMH bubmorexa [IOK
oo ' https://m.edsoo.ru/863f21ca
CrnyualtHblii BEIOOD
18 meenmapmionm cobumumt bu6morer LIOK
rrapH ' https://m.edso00.ru/863f21ca
CrnyuaitHblii BEIOOD
IT 6ota "O
19 pammomowoxHMNI SreverTapHEH bu6morerc LIOK
P N p https://m.edso00.ru/863f235a
COOBITUSMHU
bu6mmoreka [JOK
20 Jlepeso https://m.edsoo.ru/863f2a4e
CBolicTBa JepeBa: €IUHCTBEHHOCTh
21 IIyTH, CYLIECTBOBAHUE BUCSIYEU bubnnoreka [JOK
BEPUINHBI, CBSI3b MEXKY YUCIOM https://m.edso00.ru/863f2bac
BEPILKH U YuCIOM pEdep
22 [IpaBuno yMHOKEHUS bubmorexa LIOK
p M https://m.edso00.ru/863f2cd8
23 [IpaBusio ymHOXEHUS bubmmorexa LIOK
p M https://m.edsoo.ru/863f2e36
24 [TpoTHBOIOIO)KHOE COOBITHE bubnumoreka [IOK
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https://m.edso0.ru/863f2f8a

o5 Huarpamma Diinepa. O0beIMHEHNE U 1 bubmmoreka [IOK
MepECeUCHUE COOBITUI https://m.edso00.ru/863f3214
2% HecoBmectablie coObiThs. Dopmyna 1 bubnunoreka [HOK
CJIO’KEHUS BEPOSITHOCTEH https://m.eds00.ru/863f3372
97 HecoBmectHble coObiTusi. Dopmyna 1 bubnmoreka [JOK
CJI0’KEHUSI BEPOATHOCTEN https://m.eds00.ru/863f3764
| e e ot | B LOK
p ' https://m.edsoo.ru/863f38ae
HesaBucumpie coObITHS
w | e o ot | B LOK
p ' https://m.eds00.ru/863f3b06
HesaBucumpie coObITHS
30 [IpencraBnenue ciayyaitHOro 1 bubnnorexa [HOK
SKCIIEPUMEHTA B BUJE JEPEBA https://m.eds00.ru/863f3che
31 [IpencraBnenue cayyaitHOro 1 bubnuoreka [IOK
JKCIIEpUMEHTA B BUJIE JIepeBa https://m.edsoo.ru/863f3f20
IT .
| omopem st 1 B LOK
pel o ’ https://m.eds00.ru/863f4128
OrnucatenbHasl CTAaTUCTHUKA
bu6mmoreka [JOK
33 Tostopenue, obodmerne. I'pager 1 https://m.eds00.ru/863f4312
KonTponbhas pabota no remam
34 "Cnyuaitabie coObITHS. BepOsITHOCTB. 1
I'pader"
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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MNOYPOYHOE ININIAHUPOBAHUE «BEPOATHOCTb U CTATUCTUKA» 9 KJIACC

KoJunvecTBO yacoB DJIeKTPOHHbIE
Jara uudposbie
Ne i/l Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘lCCKl/le WIyMeHHSI  00PA30BATE/NbHbIC
padoThI padoThI pecypesi
1 [IpencraBnenue 1aHHBIX 1 BH6J_IHOTeKa LHOK
https://m.edso0.ru/863f47ea
2 OnucarenbHas CTaTUCTUKA 1 BI/I@?HOTeKa LOK
https://m.edsoo.ru/863f47ea
3 Orneparuy HaJ COOBITUAMU 1
4 He3zaBucumocTs coObITHi 1
5 KombOuHaTopHoe npaBuio yMHOKESHHUS 1 BH6J_IHOTeKa HOK
https://m.eds00.ru/863f4e16
6 [lepecranoBku. @akropua. 1 Bu6moteka [JOK
CoueTaHus U YUCIIO COUYETAHUN https://m.edsoo.ru/863f4e16
bubnunoreka LIOK
! Tpeyromernk Hackans . https://m.eds00.ru/863f5014
[IpakTuueckas pabora "Borunicienue
8 BEPOATHOCTEN C UCIIOIB30BAHUEM 1 1 bubmuoteka [IOK
KOMOMHATOPHBIX (PYHKIUN https://m.eds00.ru/863f5208
3JIEKTPOHHBIX TabHII"
I'eomerprueckast BEpOATHOCTb.
9 Crny4aiiHblii BBIOOp TOUKH U3 (PUTYPBI 1 bubmmnoreka HOK
Ha IUIOCKOCTH, U3 OTpe3Ka, U3 Ayr'u https://m.eds00.ru/863f5884
OKPYKHOCTH
I'eomeTpuueckas BEpOSITHOCTD.
10 Cry4aifHbIi BBIOOp TOYKHU U3 (PUTYPHI 1 bubmmnoreka [JOK
Ha IUIOCKOCTH, U3 OTPE3Ka, U3 1yI'U https://m.edso00.ru/863f5a50
OKPYKHOCTH
11 I'eomerprueckast BEpOATHOCTb. 1 bu6muoreka [JOK
Crny4aiiHblii BBIOOp TOUKH U3 (DUTYPBI https://m.edsoo.ru/863f5bfe
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Ha IUIOCKOCTH, U3 OTpE3Ka, U3 Iyru
OKPY>KHOCTH

['eomeTpuueckasi BEpOSTHOCTb.
Ciy4aifHbIN BBIOOp TOYKHU U3 (PUTYPHI

bub6nmmoreka [IOK

12
Ha IUIOCKOCTH, U3 OTpe3Ka, U3 Ayru https://m.eds00.ru/863f5e10
OKPY>KHOCTH
13 Hcnertanue. Ycnex u Heynaua. Cepus bubmmoreka [JOK
WCTIBITAHUH J0 MEPBOro ycrnexa https://m.eds00.ru/863f6162
14 Ucnobitanue. Ycnex u neyaaua. Cepust bubnnorexa [JOK
WCIIBITaHUH 10 IIEPBOTO yCIlexa https://m.eds00.ru/863f6356
15 Hcnertanue. Ycnex u Heynauda. Cepus
UCIIBITAHUH 10 TIEPBOTO ycIexa
Hcnbita be . BepositHOC
16 cobumitn copu nemsmanni Batmorera LIOK
P https://m.eds00.ru/863f64d2
bepnymn
Wcnbiranus bepnynnu. Bepostaoctu
17 COOBITHIA B CEPUH UCTIBITAHUN bubmorexa [IOK
p https://m.eds00.ru/863f6680
bepnymu
18 [IpakTuueckas pabora "HcnbiTanus bubmuoreka [IOK
bepnymm" https://m.eds00.ru/863f67de
19 CrnyualiHas BeIMUMHA U bubmmnoreka HOK
pacrpeeneHue BEpOsITHOCTEN https://m.edso0.ru/863f6b44
20 MatemaTHuecKoe OKHIAHHE U bu6nunorexa LIOK
JUCIIEPCUS CIIy4allHON BEJIMYHUHBI https://m.eds00.ru/863f6da6
[IpuMepsl MaTeEMaTHYECKOTO OKUIAHUS
21 I(EE( Teop €TUYECKOI0 CPETHETO ! bubmorexa [IOK
P pe https://m.eds00.ru/863f6f86
3HAUEHUS BETMUUHBI
but6mmorekxa [IOK
22 [TonsiTHE 0 3aKOHE OONBIIUX YHCEI https://m.edsoo.ru/863F72c4
23 N3mepenune BEposSTHOCTEN C OMOILBIO bubmuoteka [IOK
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4acToT https://m.eds00.ru/863f7652
bub6nmoreka [IOK

24 [Tpumenenne 3akoHa OOIBIINX YHCET 1 https:/m.edsoo.ru/863F7116

o5 O06o01IeHre, cucTeMaTr3alus 3HaHUi. 1 bubnuorexa [IOK
IIpencraBnenue qaHHBIX https://m.edso0.ru/863f783c

26 O00011eH e, CHCTEMATH3aIMs] 3SHAHUH. 1
OnmcarenabHasl CTATUCTHKA
O0001enne, cucTeMaTH3aus 3SHAHUH.

27 HpencHiaBneHHe JAHHbIX. ) 1 bubmorexa [JOK

https://m.edso0.ru/863f893a
OnucarenbHas CTaTUCTHKA

28 O0001IeH e, cCUCTEMATH3aIMs 3SHAHUH. 1 bubnunoreka LIOK
BeposiTHOCTB clyuaiiHOTO COOBITHUS https://m.edsoo.ru/863f7ade
O0001enne, cucTeMaTH3aIus 3HAHUH.

29 BeposIIITIHOCTL CITy4aifHOTO 21061,1“1;1. 1 bubmorexa [JOK

https://m.edso0.ru/863f7¢c9c
DneMeHTH KOMOMHATOPUKH

30 O0001IeH e, cCUCTEMATH3aIMs 3SHAHUH. 1 bubnunoreka LIOK
OneMeHThl KOMOMHATOPUKU https://m.eds00.ru/863f7e54
O06006111EH1E, CUCTEMATU3alIUs 3SHAHUI.

31 DIeMEeHThl KOMOMHATOPUKH. 1 bubmuorexa [IOK
Crny4aifHble BETUYUHBI U https://m.eds00.ru/863f8408
pacnpeaeneHus
O0001IeHne, cUCTEMAaTH3aIMs 3SHAHNUH.

32 Cnyqell?x'm},le BEJIMYNHBI 1 ) 1 bubmorexa [JOK

https://m.edsoo.ru/863f861a
pacnpeeeHus
bubnunorexa LIOK
33 Hrorosas kKoHTposIbHAs paboTa 1 https://m.edsoo.ru/8638b56
34 O0o01IeHre, cucTeMaTHU3alsl 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Bunenkun H.S1. MaTtemaruka 5 xnace. YueOnuk s 5 kinacca. — M.: [Ipocemienue, 2023.

* Bunenkun H. 5. MaTtemaruka 6 knacc. YueOnuk s 6 knacca. — M.: [Ipocenienue, 2024.

» MakapsrueB FO.H. Anre6pa 7 knacc. YueOnuk s 7knacca. — M.: [Ipocsemienue, 2023.

» AtanacsH JI.C. 'eomeTrpus 7—9 kiaccel. YueOnuk mis 7—9 kinaccos.-IIpocsemnienue, 2023.

» MaxkapsbrueB FO.H. Anrebpa 8 xmacc. YueOnuk st 8 kinacca. — M.: [IpocBemmenue, 2023.

» MakapsrueB FO.H. Anrebpa 9 kimacc. Yueonuk s 9 knacca. — M.: [Ipocsenienue, 2020.
METOJJUYECKHUE MATEPUAJIBI JIJISA YUUTEJISA

A. H. Pypykun. Iloypounsie pa3paboTku mo aiaredpe. B momois mKoIsHOMY YYUTENIO. -
M.: «Bakoy, 2009.

H. ®@. I'aBpunosa. [loypounsie pazpabotku mo reomerpun. JuddepeHmpoBaHHbIi MOIXO.
-M.: «<BAKOy, 2009.

Henmvan W.5., Bunenkun H.S. 3a crpanunamu yue6Huka MaTeMaTtuku: Kuura amis yteHus
ydamumucs 5 — 6 kinaccos. M.: IIpocsemenue, 2009.

EpmoBa A.Il.,, T'onobopoapko B.B. CamoctosTenbHble M KOHTPOJIbHBIE pPabOTHI IO
MaTeMartuke s 5 knacca. M.: Mnekca, 2010.

XKoxos B.1. MaremaTnueckuii TpeHaxep. 5 kiacc: [locobue 11 yuuteneit U yqanmxes K
yueOHuKy «Maremaruka. 5 kinace» (aBT. H.A.

Bunenkus u 1p.). M.: Muemo3una, 2010.

Koxos B.U., Kpaitnera JI.Lb. Maremaruka. KontposnbHble pabotel. 5 kimacc. M.:
Mmuemo3suna, 2008.

Kpusonoros B.B. Hecrannapraele 3ananus no marematuke. 5 — 11 kmaccesl. M.: IlepBoe
ceHtsiops, 2003.

Maremaruka. 5 — 6 kmaccel. TecTsl st TpoMekyTouHor arrecranuu / Ilom pemakmueit
®.D. JIvicenxko, JI.C. Onpxoroii, C.}O. Kynabyxora. Pocto H//I: Jlernon-M, 2010.

H.®. I'aBpuiioBa . KOHTpOJIbHO-U3MEPUTEIBHBIE MaTEPHAIIBI IO reoMeTpun 7-9 kiacc. M. —
«BAKO», 2014

JI.LW. 3BaBuu. Anrebpa Jlugaktuueckue marepuaisl. 7 kiaacc, M. [Ipocsemnienue, 2014

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

denepanbHbIl TOCYAAPCTBEHHBIM 00pa30oBaTEIbHBIN CTAaHAAPT [ANEKTPOHHBIA pecypc], -

http://standart.edu.ru/catalog.aspx?Catalogld=227



MunucrepcTBo oOpa3oBaHusi U Hayku Poccuiickoit ®Denepanmu/ oQuUIUANbHBINA CalT
[anexTponHbIN pecypce] http://www.edu.ru/dbmon/mo/Data/d 09/m373.html
CTaBpOIMONbCKUN  KpaeBOW  WHCTUTYT  MOBBINICHUS  KBaIM(HUKAMK  PaOOTHHUKOB
o0pa3zoBaHus/ OQUIHATBHBIN CalT [JIEKTPOHHBIN pecypc:

http://www.ipk.stavedu.ru

denepanbHbIi HHCTUTYT MEIarOrHYeCcKuX u3meperuit. Www.fipi.ru.

Maremaruka 6 ki1acc. DJIeKTpOHHOE puiiokeHue K yueoOnuky H. 51 . Bunenkuna

Anrebpa 8 kiacc. DnekTpoHHOe mpuiiokenue k yueonuky FO.H. Makapsiuesa.

Buneoypoku no maremaruke st 7 kiaaccoB M.B. JXKaGopoBckuii

Buneoypoku no anredpe 9 knacc U.B. XKaboposckuit

Kommerotep Ha ypoke: https://seninvg07.narod.ru/index.htm
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