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1. IlosicHUTEIBLHASA 3aIHCKA.

PaGouas mporpamma paspaboTaHa B COOTBETCTBHH CO CJIEAYIOIIMMU HOPMAaTUBHBIMU JJOKYMEHTaMU:

1.

3akon Poccuiickoit ®enepanun ot 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoit
denepanuny.

denepallbHBII TOCYIAPCTBEHHBI 0Opa30BaTENbHBINA CTAaHAAPT CPEIHEro o0IIero oO0pa3oBaHMS,
YTBEP)KICHHBIM TpUKa3oM MUHHCTEpCTBa 00pa3oBaHus W Hayku Poccuiickonn ®Depepanuu OT
17.05.2012 Ne 413 (manee — ®I'OC COO).

[IpumepHast ocHOBHasi 0Opa3oBaTesibHAs IporpaMma CpeIHero o0Iiero oopa3oBaHus, 0J100pEHHAs
pemeHueM (denepanrbHOr0 y4eOHO-METOJUYECKOTO OOBEAMHEHHS 10 O00IIeMy OoOpa30BaHHUIO
(mpotokoin ot 28.06.2016 Ne 2/16-3) (manee — ITOOIT COO).

OcHoBHas 0Opa3zoBaTelibHas MpOorpaMMa CpeIHero ooIiero oopazoBanus B coorBeTcTBUU ¢ GI'OC
COO I'bOY COII Ne 312 ¢ yriay0aeHHBIM H3ydeHHEM (PpaHITy3CKOTO si3bika DpyH3EeHCKOro paiioHa
Cankr-Ilerepbypra (nasiee — OOIT COO ®I'OC I'BOY mikoma Ne 312).

Pabouass mporpamma aBTopckoro kosuiektuBa Komsrmaa FHO.M., TkaweBoit M.B. u np.,
paspabotunkoB YMK mo mpeamery MatemaTuka: anrebpa M Hadajga MaTeMaTHYECKOTO aHAJIM3a,
reomerpus (Ilpenmernass nuHUA y4eOHUKOB «AsreOpa W Hadajga MaTeMaTHYECKOTO aHaln3a
(6a3oBwIit 1 yriryonenHsiid yposau) 10-11 kmace», Atanacsina JI.C.,byry3osa B.®.,Kagomuesa C.b.
u 1p., pazpaborunkoB YMK mno mpeamery Maremaruka: anrebpa M Havaja MaTeMaTHUECKOTO
anamm3a, reomerpus (IIpenmernas nuHus y4uyeOHUKOB «I'eomeTpusi(0a30Bbli M YriayOIeHHBIN
ypoBHH) 10-11 kmace»

Kanennapusiii yaeOnbrii rpaguk OOIT COO I'BOY COIIl Ne 312 ¢ yriayOieHHBIM H3Y4YeHHEM
¢paniry3ckoro s3pika OpynzeHckoro paiiona Cankr-IlerepOypra.

VY4ueOHbIIl TIaH OCHOBHOM 00pa3oBaTeNbHOM MHpPOTrpaMMbl CpeaHero oOIero oOpa3oBaHHs B
cootBercTBUU ¢ PI'OC COO I'BOY COULI Ne 312 ¢ yrimy0OseHHBIM H3y4eHHEM (PPaHITY3CKOTO sI3bIKA
®pynzenckoro paitona Cankt-IlerepOypra (nanee — yaeOHBIN T1aH).

[Tonoxxenue o paboueii mporpamme ['BOY COII Ne 312 ¢ yrnyOneHHBIM U3ydeHrneM GpaHIy3cKoro

sa3bp1ka @pyH3eHckoro paiiona Cankt-IlerepOypra (B gelicTBYIOLIEH penakiun).

Jlnig peanuzanuy mporpaMMebl B y4eOHOM 1eATENbHOCTH UCTIONb3YeTCsl yUeOHUK:

«Anrebpa 1 Havaa MaTeMaTHYeCKOTo aHanu3a (6a30BbIi 1 yriyOJieHHbIH ypoBHU) 11 Kitacey.
Astopsl: 1. A. Kossirun, M.B. TkaueBa M.B. u ap. AO "U3znarensctBo "[IpocBemnienue"
2020r.

«["eomerpust (6a30BbIid U yrayosuenHsiit ypoBHu) 10-11 kmace». ABtopsl: Aranacss JI.C.,byty3zoB
B.®.,Kanomues C.b. u ap. AO "UznarensctBo "lIpocBemnienue”
2017r.



Onucanue mecta y4e0HOro npeamMera B y4eOHOM IJIaHe.

B cooTrBercTBHM ¢ y4yeOHBIM IJTAaHOM IIKOJIBI mpenmer «Marematuka » B 10 A kiacce
u3yuaetcs Ha 0a30BoM ypoBHe: 5 yacoB B Hezento (170 1 B rox).

B cootBerctBum ¢ ®I'OC COO pe3ynabTaThl OCBOSHUS YYeOHOro mpenMera Ha 0a3oBOM
YpOBHE OpUEHTUPOBAHBI TPEUMYIIECTBEHHO Ha ITOATOTOBKY K IOCIEAYIOUIEMY POPECCHOHATHHOMY
00pa30BaHMIO, Pa3BUTHE MHAWBHUYATbHBIX CIIOCOOHOCTEH, CHCTEMAaTHYECKUX 3HAHWHA W CIIOCOO0B
NeWCTBUH, MPUCYIIUX JTAHHOMY Y4eOHOMY MpeIMETY.

[IpenmeTHble pe3yabTaThl HM3yuyeHUs y4deOHOro mpeamera Ha 0a30BOM  YpPOBHE
OpPUECHTHPOBAaHbI Ha TMIOJYYE€HHE KOMIIETCHTHOCTEH I Tocienyromeid npodeccnoHaTbHOU
JeSTeTbHOCTH KaK B paMKax JIaHHOM MpeMETHON 00JIacTH, TaK M B CMEKHBIX C HEll 00macTsax:

- OBJIQJICHUE KJIIOYEBBIMU MOHSTHAMHU U 3aKOHOMEPHOCTSAMHM, Ha KOTOPBIX CTPOUTCS JaHHAs
npenMeTHass 00JacTbh, pacrno3HaBAaHUE COOTBETCTBYIOIIMX UM TIPU3HAKOB U B3aMMOCBS3EH,
CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3IUYHbBIC MOAXOMbI K WU3YYEHHUIO SIBJICHHM, XapaKTEepHbIX IJIs
M3y4aeMol MpeMEeTHON 001acTu;

- YMEHME pellaTh, KaK HEKOTOPbIE IPAKTUYECKHUE, TAK U OCHOBHBIE TEOPETUYECKHUE 3a/1auH,
XapaKTepHbIE JJI UCIOJb30BaHUS METOJIOB U HHCTPYMEHTapuUs JaHHOU IpeaMEeTHON 00acTu;

- HAJIMYWE TPEACTABICHUN O JTaHHOM NpPEeIMETHOW OOJacTH Kak IIEJIOCTHON TEopuu
(COBOKYITHOCTH T€OpHii), 00 OCHOBHBIX CBS3SIX C MHBIMU CMEXKHBIMU 00JIACTSMU 3HAHUU.

2. IInanupyemMble pe3yJbTaThl 0CBOCHHS yueOHOro npeamera (MaremaTuka).

Uzyuenue npenmera « Matematrkay HampaBiIeHO Ha JOCTHKEHHE Y 00yJaroIInXcs
JUYHOCTHBIX, METANIPEIMETHBIX, MPEAMETHBIX PE3YJIbTATOB, COOTBETCTBYIOIINX TPEOOBaAHUIM
dI'oC COO.

JInyHOCTHBIE pe3yIbTaThl HAIIPABJICHBI HA 00ECIICYCHHUE:

1) dbopmupoBaHHs POCCHICKON TpakIaHCKOW HWISHTUYHOCTH, MATPUOTH3MA, YBAXEHUS K
CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH Iepen PouHoM, ropaocTu 3a cBo Kpaid, cBoto Ponuny,
IIPOLUIOE M HACTOSALIEE MHOTOHAIMOHAIBHOIO Hapoaa PoccuM, yBakeHHs TIOCYIapCTBEHHBIX
CUMBOJIOB (rep0, ¢uiar, TUMH);

2) dopmupoBaHUS TpaXIaHCKOH MO3UIMM KaK aKTMBHOTO M OTBETCTBEHHOI'O 4YJIEHA
poccuiickoro oOIIecTBa, OCO3HAIOMIETO CBOM KOHCTHUTYIMOHHbIE TpaBa U 0OA3aHHOCTH,
YB@KAIOLIETO 3aKOH M IPaBOMOPSIOK, OOJAJalomero YyBCTBOM COOCTBEHHOT'O JIOCTOMHCTBA,
OCO3HAaHHO  NPHUHUMAIOIIET0  TPAJUIMOHHBIC  HAIMOHAJBHBIE U OOIIEYEIOBEYECKUe
T'YMAaHUCTHUYECKUE U JEMOKPATHYECKUE IEHHOCTH;

3) bopMupoBaHUS TOTOBHOCTHU K CcIyX)eHUI0 OTeuecTBy, €ro 3alluTe;

4) chhopMUPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS

HAyKH M OOILIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JHMAJIOre KYJIbTYp, a TaKKe Pa3IU4HBIX (opM



0OIIECTBEHHOT'O CO3HaHMSI, OCO3HAHHE CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

5) cOopMHpPOBAHHOCTH OCHOB CAaMOpPAa3BUTHS W CaMOBOCIUTAHHS B COOTBETCTBHHM C
OO0IIIEYEeTIOBEYECKUMH LIEHHOCTSIMH M HJeaJlaMd  TPaKIAHCKOrO OOIIEeCTBa; TOTOBHOCTh U
CIOCOOHOCTH K CAaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM J€ATEIbHOCTH;

6) TOJIEPAaHTHOT'O CO3HAHUS ¥ TOBE/IEHHUS B MOJIUKYJITYPHOM MHPE, TOTOBHOCTH U CIIOCOOHOCTH
BECTHU JIUAJIOT C JAPYTUMHU JIFOJIbMU, TIOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HAXOUTh OOIIKE IeNTU U
COTPYAHUYATh JJIsI WX MAOCTHIXKEHHsI, CIIOCOOHOCTH MPOTHBOCTOSATH HICOJOTUU 3KCTPEMHU3MA,
HallMOHANMU3Ma, KCeHO(POOWH, AMCKPUMHUHAIMU TIO0 COLHAIbHBIM, PEJIUTHO3HBIM, pPACOBBIM,
HAI[MOHAJILHBIM MTPU3HAKaM U IPYTUM HETaTUBHBIM COIIMAIbHBIM SIBICHUSM;

7) HaBBIKOB COTPYAHHUYECTBA CO CBEPCTHUKAMHM, NETHMHU MIIQJIIETO BO3PACTa, B3POCIBIMHU B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJE3HOW, y4eOHO-MCCIIeAOBATENbCKOM, MPOSKTHOW W APYrHX
BUJIaX JIEATEIBHOCTH;

8) HpaBCTBEHHOTO CO3HAaHHSA U TIOBEJEHUS HAa OCHOBE YCBOEHHUS OOLIEUEIOBEUECKUX
IIEHHOCTEH;

9) TOTOBHOCTM U CHOCOOHOCTH K 0O0pa3oBaHUIO, B TOM 4YHCIIe camMoo0pa3oBaHHIO, Ha
MPOTSHKEHUH BCEH KU3HU; COZHATEIBHOIO OTHOILIEHUS K HEIIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCHenrHo mpodecCHOHATBHON 1 O0IIECTBEHHOM IeITeTbHOCTH;

10) scTeTHueCKOro OTHOLICHUS K MUPY, BKIIOYas 3CTETHKY ObITa, HAYyYHOT'O U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

11) npuHATHS W peanu3alu IIEHHOCTeW 370poBOro MW Oe3omacHOro obOpas3a >KH3HH,
MOTPEeOHOCTH B (PU3UYECKOM CaMOCOBEPILIEHCTBOBAHUU, 3aHATHUSIX CHOPTHUBHO-03JOPOBHUTEIBHOM
JeSTeNbHOCTHIO, HETIPUSTHUS BPEIHBIX MPUBBIYEK: KypEHUs, YIIOTPEOJICHUS AIKOTOJIsl, HAPKOTHUKOB;

12) OepexHOro, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEGHUS K (U3NYECKOMY H
MICUXOJOTMYECKOMY 370pOBBIO, KaK COOCTBEHHOMY, TaK W JIPYrHX JtOJel, YMEHHUS OKa3bIBaTh
MEPBYIO MTOMOIIb;

13) oco3nanHOro BeIOOpa OyAyIIel mpodecch U BO3MOXKHOCTEH peanu3aiuid COOCTBEHHBIX
KU3HEHHBIX TUIAHOB; OTHOIICHUS K MTPO(EeCCHOHABLHOM IEATEIPHOCTH KaK BOZMOKHOCTH Y4acTHUS B
pEIIeHNH JIUYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, O0IIEHAIIMOHAIBHBIX MTPOOIIEM;

14) chopMHUPOBAHHOCTH HKOJIOTMUYECKOTO MBIILJICHUS, MOHUMAHUS BIMSHHUS COLIMATIBHO-
HKOHOMHYECKHUX MPOIECCOB HA COCTOSHUE NMPUPOIHON U COLMAIBHON CpeIbl; MPHUOOPETEHNUS OTIbITA
9KOJIOTO-HAMPABIEHHON AEATEIbHOCTH;

15) OTBETCTBEHHOTO OTHOIIEHMSI K CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHUS

I[IEHHOCTEH CEMENHOMN )KU3HU.

MeTanpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS y4eOHOT0 MTpeaMeTa HarpaBiIeHbl Ha 00ecreueHue:



1) yMeHHsI caMOCTOSITENIbHO ONPEIENATh LETH AeSTebHOCTH M COCTaBIIATh IUIaHbI s TeIbHOCTH;
CaMOCTOATEIIBHO OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH NEATEIBbHOCTD; UCII0Ib30BATh
BCE BO3MOJXHBIE DPECYpPChl Ul JOCTH)KECHHs IIOCTABJICHHBIX LEJIed U peald3aluy IIJIaHOB
NesITeNIbHOCTH; BHIOMPATh YCIIEUIHbIE CTPATErMH B Pa3IMYHbIX CUTYaIUAX;

2) yMeHHUsI MPOTYKTUBHO OOIATHCS M B3aUMOJIEHCTBOBATH B MPOIIECCE COBMECTHOM 1€ATENbHOCTH,
YUUTBIBATh MO3ULUH IPYTUX YYACTHUKOB JESITEIbHOCTH, 3(PPEKTUBHO pa3zpeniatb KOHPINKTHI,

3) BuajcHWs HABBIKAMHU II03HABATEIbHOW, Y4EeOHO-MCCIENOBATENbCKOW H  TPOEKTHOM
NesITeIbHOCTH, HaBBIKaMU pa3peleHus mpoosieM; ciocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIEHOMY
ITOMCKY METOJIOB PELICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JIUYHbIX METOJIOB TO3HAHHUS;

4) TOTOBHOCTM U CIIOCOOHOCTM K CaMOCTOSITEIbHOH WH(OPMAIMOHHO-TI03HABATEIHHON
JeSITeIbHOCTH, BIIAJICHUE HABBIKAMH MOJIyYCHHSI HEOOXOAUMOM MH(pOPMALIUK U3 CIOBAapel pa3HbIX
TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOPMAIMH, KPUTUYECKU OIICHUBATh
Y UHTEPIPETUPOBATh HH(OPMALINIO, TOTYIaeMYIO U3 Pa3IMYHbIX UCTOYHUKOB;

5) yMeHHs UCTIOIB30BATh CPEICTBA MH(POPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHH (1a1ee
- UKT) B pemieHMH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3AIMOHHBIX 33734 C COOJII0JCHIEM
TpeOOBaHUN 3PrOHOMMKH, TEXHUKH O€30MacHOCTH, TMTHMEHBI, pecypcocOepeskeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOHN 0€30TaCHOCTH;

6) YMEHHS ONpeEIATh Ha3HAUeHUE U (DYHKIIMU PA3TUYHBIX COIUATBHBIX HHCTUTYTOB;

7) yMeHHus CaMOCTOSATEIbHO OLIEHHMBAaTh M IPUHMMATh DPELIEHUS, ONPEACISAIOIINE CTPATETHIO
MTOBEJICHUS, C YYETOM T'PAXKIAHCKUX U HPaBCTBEHHBIX LICHHOCTE;

8) BIaJeHUsI S3BIKOBBIMHM CPEJICTBAMHU - YMEHHUS SICHO, JIOTHYHO M TOYHO M3JIaraTb CBOIO TOUKY
3pEHHs], UCIIOIb30BATh aICKBAaTHBIC SI3bIKOBBIE CPEIICTBA;

9) BnaneHHs] HaBBIKAMH TO3HABATENILHOW peQIIEKCUN KaK OCO3HAHUS COBEPILIAEMbIX NEHCTBUN U
MBICJIUTENIBHBIX IPOLIECCOB, UX PE3YNbTATOB M OCHOBAHWM, I'PAHUIl CBOETO 3HAHMS U HE3HAHMS,

HOBBIX MO3HABATEIbHBIX 33714 U CPEICTB UX JOCTUKECHHUS.

MertamnpeaMeTHble pe3yiabTaThl OCBOEHHUS Y4YeOHOrO IMpeaMeTa MpEeICTaBICHbI TpeMs TpyMIaMu
YHUBEpCaIbHBIX yueOHbIX neictBuil (YVY /).

1. PerynsaTuBHBIC YHUBEpCAIbHBIEC y4eOHBIEC EUCTBUSI.

BrllTyCKHMK HayduTcs:

- CaMOCTOATCIIbHO OHNpCACIATh HCIIHU, 3alaBaTb IMAapaMCTPbl U KPUTCPUH, IO KOTOPBIM MOKHO

OTIPEICTNTh, YTO IIEJTh IOCTUTHYTA;



- OLEHMBAaTh BO3MOJKHBIE IOCIEICTBUS JOCTHKEHMS IIOCTABICHHOM LEIM B JAEATENbHOCTH,
COOCTBEHHOW JKM3HU U XKU3HU OKPYKAIOUIMX JIO/IeH, OCHOBBIBASICH HAa COOOpaKEHUSX STUKU U

Mopay;

- CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJadd B 00pa30BaTEIbHOM
JEATENLHOCTH M KU3HEHHBIX CHTYaITHIX

- OLICHUBATh PECYPChI, B TOM YHCIIE BpeMs U IpyrHe HeMaTepHuaibHbIE pecypChbl, HEOOXOAUMBIE IS

IOCTHKEHUS [IOCTABJIEHHON LIENH;

- BBIGI/IpaTB OyTb JOCTHXXCHUS LCIIHU, IJNIAHUPOBATh PCIICHUEC MOCTABJICHHLIX 3a1a4, OITUMU3HUPY

MaTCpHaJIbHbIC U HEMATCPHUAJIbHBIC 3aTPATHI;

- OpraHu30BbIBaTh () PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX IS JOCTUKEHHS IOCTaBICHHON

LeH;
- COTIOCTABJIATh MOJYYEHHBINA Pe3yabTaT JEATEIbHOCTH C MOCTABJICHHOI 3apaHee 1eIbIO.
2. Ilo3HaBaTenbHBIC YHUBEpPCATbHBIC YUeOHBIC TEHCTBHS.

BoeimyckHUK HAy4UTCS:

- UICKAaTbh U HAaXOJUTh OGOGH.IGHHBIG CHOCOGBI peuicHud 3aaa4, B TOM YUCJIC, OCYIICCTBIIATH
pa3BepHYTHIN MH(GOPMAITMOHHBIN MTOMCK U CTABUTh HA €T0 OCHOBE HOBBIC (YUCOHBIC U

TTO3HABATEJIbHBIC) 33/1a4H;

- KPUTUYECKU OLIEHUBATh U HHTEPIPETUPOBATH HH(GOPMALIMIO C PA3HBIX MO3ULIUN, pacliO3HABATh U

(buKCcUpoOBaTh MPOTHBOPEUHS B UH(OOPMAITMOHHBIX UCTOYHUKAX;

- CIIOJIb30BaTh PA3JIMYHBIE MOJEIbHO-CXEMATUYECKUE CPEICTBA U1 IIPEACTABICHUS
CYIIECTBEHHBIX CBS3EW U OTHOIICHUH, a TAK)Ke MPOTUBOPEUNHA, BHISIBJICHHBIX B MH()OPMAIIMOHHBIX

HUCTOYHHKAX,

- HaXOJUThb U IIPUBOJUTH KPUTUUYECKUE apTYMEHTHI B OTHOILICHUU JEHCTBUM U CYKIEHUU IPYyroro;
CIOKOIHO M Ppa3yMHO OTHOCHTBCA K KPUTMUYECKHMM 3aMEYaHUsIM B OTHOLIEHMH COOCTBEHHOI'O

CYXJICHHSI, pacCCMaTPUBATh UX KaK peCypc COOCTBEHHOT'O Pa3BUTHS;

- BBIXOJWUTH 3@ pPaMKH Yy4eOHOro MpeaMeTa M OCYIIECTBISATH LieJICHANpPaBICHHBIA IOUCK

BO3MOXKHOCTEH JJIL IIUPOKOIo nMepeHoca CpCACTB U CII0CO00B ,Z[GI>'ICTBI/ISI;

- BBICTpauMBaTh HHAMBHUIYaAJbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAas OTPAHUYEHUS CO

CTOPOHBI IPYIUX YYaCTHUKOB U PECYPCHBIE OTPaHUYCHUS;



- MEHATD U yJepKUBATh pa3Hble MO3UIUHU B TIO3HABATENIBHOM JIEATEIbHOCTH.
3. KoMmMmyHHUKaTHBHBIC YHUBEPCAIbHBIC YUCOHBIE TCHCTBUS.
BrimyckHUK HAy4dUTCS:

- OCYIIECTBJIATH JEJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMHU (KaK BHYTPH
o0pa3oBaTeNbHON OpraHW3alliid, Tak M 3a €€ MpeaesiaMu), MOJ0MpaTh MapTHEPOB IS JIEJIOBOM
KOMMYHHUKAIIUN HCXOAd U3 C006pa)KeHHI>'I PE3YIbTATUBHOCTH BBaHMOHeﬁCTBHH, a HC JIMYHBIX

CHUMIIATHI;

- TIPU OCYILECTBJICEHUHU TPYIIOBON pabOThl ObITh KaK PYKOBOJIUTENEM, TaK U WICHOM KOMaH/bI B

Pa3HbIX poJsX (reHepaTop uieH, KPUTUK, UCIIOIHUTEINb, BEICTYNAIOIIHM, SKCIIEPT U T.1.);

- KOOPAWHUPOBATb U BBIIOJNHATH pPabOTy B YCIOBUSX PEATbHOrO, BUPTYAIbHOTO U

KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- PasBCpHYTO, JOTMYHO M TOYHO H3JIaraTb CBOIO TOYKY 3PCHHA C HCIIOJb30BAHUEM AACKBATHBIX

(YCTHBIX M MMCbMEHHBIX ) SI3bIKOBBIX CPEJCTB;

- pacro3HaBaTh KOH(DIUKTOT€HHbIE CUTYallUU U MPEA0TBpaIlaTh KOHGIUKTHI 10 X aKTUBHOH (a3bl,
BBICTPanBaTh JIEIOBYI0 M 00pa30oBaTeNbHYI0 KOMMYHHKAIUIO, M30eras JTUYHOCTHBIX OIICHOYHBIX

CYXKJICHUU.

IIpeaMeTHBbIE pe3yabTaThl OCBOCHHS YU€OHOTO MpeIMeTa.

Ha ypoBHe cpennero o6miero oopazoanus B coorserctBun ¢ ®I'OC COO, moMuMo TpaauiliOHHBIX
JIBYX TPYII pe3ydbTaToB «BBIMYCKHUK HAY4YUTCS» U «BbINYCKHUK NOIYYUM  BO3MONCHOCHDb
Hayuumocsy. Pe3ynbprarel 6a30BOT0 ypOBHS OPHEHTUPOBAHBI HA TIOMYyYCHHE KOMIIETEHTHOCTEH IS
nocneayromei mpohecCHOHATLHON NeATeTbHOCTH KaK B paMKaX JaHHOW MPEAMETHOM 001acTh, TakK
Y B CMEXXHBIX C HEll o0acTsax. DTa rpymmna pe3ylibTaToB Ipenoiaraer:

— OBJIQJICHHE KJIIOYEBHIMU MOHSTUSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS IaHHAs
npenMeTHass 00JacTh, pAcmoO3HABAHUE COOTBETCTBYIOIIMX UM TIPU3HAKOB U B3aMMOCBS3EH,
CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3IUYHbBIC MOAXOMbI K WU3YYEHHUIO SIBJICHHM, XapaKTepHbIX IJIs
M3y4aeMol MpeMeTHON 001acTu;

— YMEHHE pellarb, Kak HEKOTOpbIE MPAKTUYECKHE, TaK U OCHOBHbIE TEOpPETHYECKHE 3a/1ayM,
XapaKTepHBIC JJI UCIIOJIBL30BaHUS METOIOB ¥ MHCTPYMEHTApUS JAaHHON IPeIMETHON 00IacTu;

— HaJU4He TMPEACTABICHUHN O JaHHOW MPEIMETHON 00JIacTH KakK IEJIOCTHON TeopuH (COBOKYITHOCTH
TEOpuii), 00 OCHOBHBIX CBSI3X C MHBIMH CMEXHBIMU O0JIaCTSIMU 3HAHUIA.



ba3oBbIi1 ypoBeHb
«CHCTEMHO-TEOPETUUECKHUE PE3YIBTATD)

OTPULIAHWE YTBEP)KIACHUS, WCTHUHHBIE H
JIO’KHbBIE YTBEPKJICHUS, NpUYMHA,
CIEICTBUE, YACTHBIM CIydail oOIero
YTBEPKICHUS, KOHTPIIPUMED;

MIPOBEPSTh IPUHAJIEKHOCTh AJIEMEHTA
MHOECTBY;

HaXOJWUTh IepeceueHrue M OO0beIUHEHUE
MHOECTB, B TOM UYHCJI€ TPE/ICTaBICHHBIX
rpaguYecKd Ha YHUCIOBOM MpsSMOW U Ha
KOOPAMHATHOW IIOCKOCTH;

IIPOBOJIUTH JTOKA3aTEJIbHBIE PACCYKICHUS
TUTSt 000CHOBaHHUS HMCTUHHOCTHU
YTBEPKICHUH.

B noBcenHEBHOM KU3HU U IIPU U3YYCHUU
JIPYrUX NPEeIMETOB:

MCIIOJIb30BaTh YHCIIOBBIE MHOXKECTBa Ha
KOOPJIMHATHOMN PAMON u Ha
KOOPJMHATHOW TIJIOCKOCTH JIsl OMUCAHUS
peaIbHBIX MPOLIECCOB U SBJICHUII;
MPOBOJIUTh JIOKA3aTENIbHBIE PACCYKICHUS
B CHUTyallUsAX IOBCEIHEBHOW >KU3HU, IIPU
pelIeHUN 3a/1a4 U3 JIPYruX NpeaMeToB

Paznen II. BeimyckHUK HAy4YnuTCS 1. Buinycknux noyuum
B03MOINCHOCHb HAYYUMBCS
Ilenmn  ocBoenwms | Jist YCIELIHOTO NpoAoJKEeHus | /s obecneuenus
npeaMera o0Opa3oBaHUs B03MONCHOCMU yCcneunoz2o
M0  CIEHHAIBHOCTAM, CBS3aHHBIM  C | NPOOOIdNCEHUSL 0OPA308AHUSL NO
MIPUKIIaTHBIM WCIIONBb30BAHUEM | CHEYUAIbHOCMAM, CBA3AHHbIM C
MaTEeMaTUKH M IO CHEIUATBLHOCTSIM, HE | ocywecmeneHuem HAy4Hou U
CBSI3aHHBIM C MaTeMaTUKOMN uccneo0o8amenbcKou
desimenvHocmu 8 obaacmu
MamemamuKy U CMEHCHbIX HaAYK
TpeboBaHmsI K pe3yibTaTam
DIeMEHTHI CBoOonmHo omepupoBathl MOHSATUSMU: | [Jocmudicenue — pe3yibmamos
TEOPUH MHOKECTB | KOHEUHOE MHOECTBO, aNeMeHT | paszodena II;
u MHOXECTBA, MMOAMHOKECTBO, | ONepupo8ams noHamuem
MaTeMaTUYeCKOW | epeceueHne, OOBCAMHEHHE WM Pa3HOCTh | onpeodenenus, OCHOBHBLIMU
JIOTHKHU MHOKECTB, YHCIIOBBIE MHOXECTBA Ha | sudamu onpeoenerull,
KOOPJIMHATHOU IPSIMOIA, OTPE30K, | OCHOBHBIMU BUOAMU MEOPEM;
WHTEpBaJ, MOJYUHTEPBAJI, IPOMEKYTOK C | HOHUMAMb CYMb  KOCBEHHO20
BBIKOJIOTOM TOYKOH, rpaguveckoe | doxazamenbcmed,
MpEICTaBICHUE MHOECTB Ha | onepuposamso NOHAMUAMU
KOOPJIMHATHOM TIJIOCKOCTH; cuemnozo u HecuemHozo
3a/1aBaTh MHOXKECTBA MEPEUHCICHUEM U | MHOJCECm8a,
XapaKTePUCTUICCKUM CBOWCTBOM; npuUMeHsams Memoo
OTIEpUPOBATH TOHSATUSAMH: YTBEPXKICHUE, | MAmMeMamuyeckou  UHOYKYUU

07151 NPOBEOEHUsL PACCYHCOCHULL U
00KA3amMenbcme U Npu peueHun
3adau.

B nosceonesnoii orcuznu u npu
usyueHuu opyaux npeomemos.
UCNONb308aMb meopemuxo-
MHONCECMBEHHDIU SA3bIK U A3bIK
JI02UKU 01 ONUCAHUS PEATIbHbIX
npoyeccog U sAGIeHUll, Npu
peutenuu 3a0a4 Opyeux y4eOHsix
npeomemos

1 3p4ecb M ganee: 3HaTb onpegesieHne NOHATUA, 3HATb U YyMeTb 060CHOBbIBATHL CBOVICTBa(HpVBHaKM, €C/In OHU ECTb)
NMOHATUA, XapPaKTEPU30BATb CBA3U C APYTMMU NOHATUAMMU, NPeacTaBNAA O4HO NOHATUE KaK 4aCTb LLeZIOCTHOro
KOMI/IEKCA, UCMO/Ib30BaTb NOHATUE U €r0 CBOMCTBA npuv nposeneHUn paCCY)KAEHMVI, AOKa3aTeNnbCTs, peweHnn 3a4au.




Yucia
BBIPAXKECHUSA

CBoOOHO  omepupoBaTh  MOHATUSMU:
HaTypaJbHOE 4HCIIO, MHO3KECTBO
HaTypaJIbHBIX  YHUCEN, LeJN0e  YHUCJIO,

MHOKECTBO ILICJIBIX YHCell, OOBIKHOBEHHAs
IpoOb, HecsATUYHAs Jpo0b, CMENIaHHOE
YHCII0, PAIMOHATLHOE YHCIIO, MHOXECTBO
palMoOHAIBHBIX YHCEI, HUPPAIHOHAIBHOE
YHUCIIO, KOPCHb CTCIIEHU n,
IEUCTBUTEIPHOE  YHCJIO, MHOXKECTBO
JNEHUCTBUTENBHBIX YHCEN, T€OMETpUUIECKas
WHTEpPIpETalys HATypalIbHBIX, IICNbIX,
paIlMOHANILHBIX, IEHCTBUTEIBHBIX YUCEIT;
MOHUMATh U OOBACHATH PA3HUILY MEKIY
MO3UITUOHHOM u HEIMO3UITNOHHOM
CHCTEMaMH 3aIiCH YHCET;

MEPEeBOAUTh YHUCIIa M3 OJHOW CHCTEMBI
3aMmucH (CUCTEMBI CYMCIICHHS) B IPYTYIO;
JOKa3bIBaTh M HCIIOJIb30BAaTh MPU3HAKH
JEIUMOCTH CYMMBI U TIPOU3BENCHUS TPU
BBITIOJITHCHUH BBIUMCICHUH U PEIICHUH
3a1ad4;

BBITIOJIHSITh OKPYTJICHHUE PAIlMOHATBHBIX U

UPPALMOHAIBHBIX YUCEI C 3aJaHHOU
TOYHOCTBIO;
CpaBHUBATh  JCHUCTBUTEIBHBIE  YHUCIA

pa3HBIMH CIIOCOOAMH;
ynopsaaoumBaTtb 4YMCIA, 3allMCAHHBIC B

BUlE OOBIKHOBEHHOW M JIECITHYHOH
Ipoow, YHcIIa, 3aIMCaHHEIC v
HCIIOJIL30BAHUEM apuhMeTUIECKOTro

KBAJIPATHOTO KOpHS, KOPHEWU CTEleHU
OoJbie 2;

Haxonuts HOJ u HOK pa3zabsiMu
cnocobaMM ¥ HUCHOJB30BAaTh HX MpHU
pElICHUH 33]1aY;

BBITMOJIHATH BBIUMCIICHUS u
npeoOpazoBaHus BBIPAKECHHUIA,
coJlepKalliuX JAeWCTBUTEIbHBIE YHWCIa, B
TOM YHCIIe KOPHU HATYPAJIbHBIX CTECTICHEH;
BBITNOJIHATH CTaHIaPTHBIE TOXKIECTBEHHbBIE
npeoOpa3oBaHus  TPUTOHOMETPUYECKUX,
jgorapupMUUECcKUX, CTETICHHBIX,
UPPAIMOHATEHBIX BRIPAKCHU.

B noBcenHeBHOHN KU3HU U NIPU U3YYECHUU
JIPYTHUX TPEIMETOB:

BBIMOJHATh W OOBACHATH CpaBHEHUE
pPE3YNIbTaTOB BBIYHCICHUN MPU PEIICHUH
NpPaKTUYECKUX 3a7ady, B TOM 4HCIE
NPUOIMKEHHBIX BBIUYMCICHUN, UCTIONB3YS
pa3Hble crocoObl CPaBHEHMUI;

3aMMChIBaTh, CPAaBHUBATh, OKPYTJISATH
YHCIIOBBIE JIaHHBIE pealbHBIX BEIMYUH C

Hocmuoicenue  pezynbmamos
pasoena II;
8000010 onepuposams

YUCTIOBLIMU MHOIHCECNBAMU NPU
peuieHuu 3a0a4,
HOHUMAMb NPUYUHDBL U OCHOBHbIE

uoeu pacwuperHusl  HucCi06blx
MHOIMHCECMEB,
énaoemo OCHOBHbIMU

HOHAMUAMU MEOPUlU OeTUMOCIU
npu  peweHuu CmaHoOapmHulx
3a0au

umems 6a308vie NPeoCmasieHus
0 MHOOJICECmBEe  KOMNJIEKCHbIX
yucern;

€80000HO
mModHcoecmeeHHble
npeobpazosanus
MPUSOHOMEMPUUECKUX,
Jo2apugmuyeckux, cmeneHHwvix
BbIPANCEHULL,
enademv  (hopmynou
Hviomonay,
NPUMEHAMb NPU peueHuu 3a0ay
meopemy 0 JIUHEUHOM
npeocmasnenuu HOJJ;
NPUMEHAMb NpU peueHuu 3a0ay
Kumaiickyto  meopemy 00
ocmamkax,

NPUMEHAMb NPU peueHuu 3a0ay
Manyio meopemy @epma;
yMemb  8bINOHAMb  3ANUCD
yucna 6 NO3UYUOHHOU cucmeme
cuucnenus,;

NPUMEHAMb NPpU peueHuu 3a0ay
mMeopemuKo-4uciossie
@yukyuu:  yucio U - cymma
Ooenumernet, QyHkyuro Jinepa;
NPUMEHAMb NpU peueHuu 3a0ay
yenwuvle Opoou,

NpUMEHAMb — Npu  peuleHuu
3a0auMHO20YNEeHbl c
0elcmeumenvHbiMu U  Yeavblmu
Ko3guyuenmamu;

enaoems NOHAMUAMU
NPUBOOUMDBLLL U HENPUBOOUMDLLL
MHO20YNIeH U NPUMEHSAMb UX NPU
peuieHuu 3a0a4,

NPUMEHAMb NPpU peueHuu 3a0ay
OcHognyro meopemy anzebpuol,
NPUMEHAMb NpU peueHuu 3a0ay
npocmetuiuiue GdyHxyuu

BblNOJIHAMb

ouHoma




UCIIOJIb30BAHUEM
U3MEPEHUS,;
COCTAaBJIATh M  OLEHHUBATh  Pa3HBIMU
croco0amMH YHCIIOBBIC BBIPAKCHHUS IPH
peleHuN NPaKTUYECKUX 3aay U 3a7a4 U3
JPYruX y4eOHbIX IPEAMETOB

Pa3HbIX CUCTEM

KOMNJIeKCHOU NepeMeHHOU KaK
2eomempuiecKkue
npeobpazosanus

YpaBHeHust
HEpaBEHCTBA

)51

CBoOOHO  omepupoBaTh  MOHATUSMU:
ypaBHEHHE, HEPAaBEHCTBO, PABHOCHUIIbLHBIC
YpaBHEHHUS W HEPABEHCTBA, YPaBHEHHE,
SBIISIOLIIEECS CJIEJICTBUEM JIpYyroro
ypaBHEHHUS, ypaBHEHUS, PABHOCHJIbHBIE Ha
MHOXECTBE, PaBHOCHIIbHBIE
npeoOpa3oBaHusl ypaBHEHUI;

pemaTh pasHble BHIBl YpaBHEHUH U
HEPAaBEHCTB U UX CHUCTEM, B TOM YHCIE
HEKOTOpble ypaBHEHMs 3-i u 4-i
CTerneHe, JApoOHO-palMOHANIbHBIE U
UppalnvoHaIbHbIC;

OBJIAJIETh OCHOBHBIMH TUIIAMU
NoKa3aTeIbHbIX, J0rapuPpMHUECKUX,
UPPALMOHATIbHBIX, CTEIICHHBIX ypaBHEHUI
Y HEPaBEHCTB U CTaHAAPTHBIMH METOJIaMH
UX PpElEeHUH U NPUMEHSTh UX MpHU
peIIeHUH 3a1a4;

OpPUMEHITh Teopemy be3y K perieHuo
YPaBHEHUN;

IpPUMEHSTh TeopeMy Buera ans pemieHus
HEKOTOPBHIX YpPaBHEHHMH CTENEHH BBILIE
BTOPOI;

MOHUMATh CMBICII TEOPEM O PABHOCHITbHBIX
U HEPaBHOCUJIIBHBIX MPEeoOpa3OBaHUAX
YpaBHEHHI U YMETh UX JIOKa3bIBATh;
BJIaJIETh METOJaMH pEIICHHs] YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM, YMETh BHIOMPATh
METOJl peuieHus] U OOOCHOBBIBATH CBOIl
BBIOOD;

UCMOJIb30BaTh METOJ] HHTEPBAJIOB JUIS
pelIeHusT HEpaBEHCTB, B TOM YHUCIE
JIpOOHO-pallMOHATIBHBIX U BKJIIOYAIOIINX B
ce0st UppaLlOHAIbHBIE BHIPAKEHUS;
pemaTh anreOpanveckue ypaBHEHUS U
HEpPaBEeHCTBA W  HMX  CHCTEMBI  C

napaMeTpamu anredpandecKkum u
rpaguIecKuM METOaMu;
BJIaAACTh Ppa3sHbIMU METOAaMHU

J0Ka3aTCIbCTBa HCPABCHCTB,

peuiaTh YpaBHCHUSA B LCIIBIX YUCIIAX;
I/1306pa}KaTB MHOXECTBa Ha IINIOCKOCTH,
3aaaBacMbIC YpaBHCHUSIMU,
HEPABCHCTBAMU U UX CUCTCMaMU,

Hocmuorcenue
pasoena II;
Cc80000HO onpedensmv Mun u
8vlOUpamb ~ Memoo  peuleHusl
NOKA3aMeNbHbIX u
Jloeapupmuueckux ypasHeHuu u
Hepagencms, UppayuoOHalIbHbIX
VpasHenuni U HepaseHcms,
MPULOHOMEMPULECKUX
VPAasHeHuli U HEepaGeHcms, Uux
cucmem;

€c80000HO  peutamb
JUHEUHbIX YPABHEHULL,
pewiamb ~ OCHOGHblE  MUNb
ypasHeHuil U HepageHcms ¢
napamempamu,

NPUMEHAMb NPU peueHuu 3a0ay
HepageHcmea Kowu —
bynaxoeckoeo, bepuynnu,
umemv  npeocmaegiexue 0
HepaeeHcmeax MmedHcoy
CpeOHUMU CIMeneHHbIMU

pe3yibmamos

cucmennsl




CBOOOJHO HCIOJB30BaTh TOXKIECTBEHHbIE
npeoOpa3oBaHuUs pu peleHnn
YpaBHEHUH U CUCTEM ypaBHEHHI

B noBcenHEBHOM KU3HU U IIPU U3YYCHUU
JIPYrUX NPEeIMETOB:

COCTaBIATh M  pellaTb  ypaBHEHUS,
HEPaBEHCTBA, WX CUCTEMBI MPU PELICHUU
3a[a4 APYrux y4eOHBIX MPEAMETOB;
BBIMOJHATh ~ OLEHKY  MpaBaoNnofo0us
pe3yJIbTaTOB, MOJyYaeMbIX MPU PELICHUU
Pa3JINYHBIX YpaBHEHM, HEPABEHCTB U MX
CUCTEM TIIpU pELIEHUM 3a7ad APYTUX
y4eOHBIX TIPEIMETOB;

COCTaBJISITh ypaBHEHUE, HEPABEHCTBO WUJIU
UX CHUCTEMY, OIHCHIBAIOIINE PEATBHYIO
CUTyallMI0 WM MPHUKIAJHYIO 3ajady,
WHTEPIPETUPOBATH MTOJTyYEHHBIE
pe3yJIbTaThl;

HCIOJIb30BaTh IPOTrpaMMHBIE CPENCTBA

IPU  PCIIEHUH  OTACIBHBIX  KJIACCOB
YPaBHEHUN U HEPABEHCTB
OyHKIMH Brnagere  mOHATHAMHM: — 3aBUCUMOCTH | [Jlocmuowcenue — pe3ynbmamos
BEJIMYMH, (DYHKIMS, apryMEHT U 3HaueHue | pazoena II;
¢yHkunu, 00JacTh  ONpEeNeNeHHs | | 61ademby nousmuem

MHOXECTBO 3HA4YCHHH (PyHKIUHU, rpaduk
3aBUCUMOCTH, Trpaduk GYHKLIUU, HYIU
byHKIHH, MIPOMEXKYTKH
3HAKOMOCTOSIHCTBA,  BO3pacTaHHWe  Ha
YHCIIOBOM TIPOMEXYTKE, yOBIBaHWE Ha
YHCJIOBOM TPOMEXYTKE, HauOoibllee M
HavMEHbIIIEe 3HAa4YeHHWE (YHKIUU Ha
YHCIIOBOM TPOMEXYTKE, MEPHOJHUECKas
(GyHKIUS, TEPUOMA, YETHas W HEUYCTHAs
(GYHKIINH; YMETh MPUMEHSTh 3TH MOHSATHS
NIPU PEUICHNUH 3371a4;

BJIAJICTh MOHATHEM CTETeHHas (DYHKIHS,
CTpOUTH €€ TpapuK U yMEThb HMPUMEHSTH

CBOMCTBAa CTENMEHHOW (YHKIUU TIPH
pelIeHnu 3a/1ay;

BJIQJeTh  MOHATUSAMHU  [OKa3aTeJabHas
(GyHKLHUS, OSKCIIOHEHTAa; CTPOMTh HX

rpa@ukd U ymMeTb NPHUMEHSATH CBOWCTBa
NoKa3aTeabHONH (DYHKIIMM TpU pEIIeHUH
3a/ay;

BJIAJETh MOHATHEM Jorapudmuyeckas
GyHKIMS; CTPOUTH €€ Tpaduk U yMeThb
OPUMEHSTh CBOWCTBA JIOTapu(MHUUECKOM
GYHKIMY pU pEeLICHUH 3a/1a4;

BJIa/IETh NOHATUSAMHU TPUTOHOMETPUYECKUE
GYHKIMH, CTPOUTH UX TpaduKu U yMETh
[PUMEHSATH CBOMCTBA

AcuMnmomovl U  yMemv €20
NPUMEHAMb — NpU  peueHuu
3adau,

APUMEHAMb MemoOobl peuleHUs
npocmeuuiux
oughghepenyuanvrwvix ypasHerutl
nepeozo u 6Mopoco NOpsi0Ko8




TPUTOHOMETPUUECKUX  (GYHKIUN  mpu
peIIeHUH 3a1a4;

BIIAJICTh TOHATHEM oOpaTHas (QYyHKIIUS,
OPUMEHATh 3TO TMOHATHE TNPU PEIICHUH
3ajady;

NPUMEHSTH TPU PELICHUHU 3a/1a4 CBOHCTBA
GyHKIUI: YEeTHOCTb, IMEPUOJUYHOCTD,
OTPaHUYEHHOCTB;

OPUMEHSTh  NpU  pelIeHud  3aaay
npeoOpa3oBaHus rpa@uKoB HyHKIIHIA;
BJIQJIETh MOHATUSAMHI YHCIIOBas
MI0CJIEI0BATENBHOCTD, apupMeTHIYecKas u
reoMeTpHuuecKas Mporpeccus;

NPUMEHSTH TPU PELICHUHU 3a/1a4 CBOHCTBA
U TpuU3HakKu  apudmetruyecko U
T€OMETPUYECKOU MTPOTPECCUM.

B noBcenHeBHOM KU3HU U NIPU U3YYECHUU
JPYruX y4eOHbIX IPEIMETOB:

OTIpeNeNATh MO TpauKaM U HCIIOJI30BaTh
JUIsL  pellieHusl  NPUKIAAHBIX  3ajad
CBOWCTBA  pEAIbHBIX  NPOIECCOB H
3aBUCUMOCTEH (HambompIIIE u
HalMEHBIINE 3HAYCHUS, MPOMEKYTKH
BO3pacTaHus W yObIBaHWS  (YHKIIHH,
IPOMEKYTKU 3HAKOIIOCTOSIHCTBA,
aCUMITOTHI, TOYKH Ieperuda, mepuon u
T.IL);

UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOU ITPAaKTUYECKON CUTYaLUU;.
OnpeAensaTe Mo TpapukaM MpocTeuine
XapaKTEePUCTUKU NEPUOTUNIECKUX
IPOLECCOB B OHOJIOTUH, IKOHOMUKE,
MY3bIKE, PaJMOCBSI3U U Jp. (aMIUIUTY[A,
MEePHOJT U T.11.)

OJIEMEHTEI
MaTeEMaTHYECKOTO
a”Hajgn3a

Bnaners MTOHATHEM OECKOHEYHO
yOBIBaroasl reoMeTpruIecKasi mporpeccus
U YMETh MPHUMEHSITh €ro MPHU PEIICHUU
3a/1a4;

NPUMEHSTh I PElICHHs 3a7a4 TEOPHIO
IIPEJICIIOB;

BJIAJIETH ITOHATUSIMI OSCKOHEYHO OOJIBIINE
U OECKOHEYHO  Malble  YHCJIOBEIE
MOCIIEI0BATEIHHOCTH M YMETh CPAaBHUBATH
OeCKOHEUYHO OoJibIIMe H OECKOHEYHO
MaJIbl€ IIOCIEI0BATEILHOCTH,

TekcToBBIE
3aa4uu

Pemare pasHbpie 3amaud  TOBBINIEHHON
TPYAHOCTH,

aHaJIM3UPOBATH yCIIOBHE 3aJ1a4H,
BBIOMPATh ONTUMAIBHBIA METO/ PEIICHHS
3aJa4H, paccMaTpuBas pasIuyHbIC
METO/IBI;

Hocmuorcenue
pasoena Il

pe3yibmamos




CTPOMTh  MOJENb  pPEUICHUS  3ajayd,
IPOBOJUTH JOKa3aTeJIbHbIE PACcCYKICHHS
IpY pEeIICHNH 3a/1a4H;

pemaTh 3aaa4yu, Tpedyromue mepedopa
BapUaHTOB, MPOBEPKH YCIOBHH, BHIOOpA
ONTUMAJIBHOTO PE3yibTaTa;
aHAJIM3UPOBAaTh M HMHTEPIPETHPOBATH
NOJyYCHHbIE PELICHHSI B  KOHTEKCTE
YCJIOBUS 3aJaddl, BBIOMPATh pEIICHUs, He
IPOTHBOpPEYAIE KOHTEKCTY;

NEepeBOANTh TPH  PEHICHHH  33Ja4d
UHPOPMALIKIO U3 OJHON (POPMBI 3aNucH B
JPYTYIO, UCTIONB3YS TPH HEOOXOANMOCTH
CXEMBI, Ta0IHILIbI, TPApUKH, TUATPAMMBIL.
B noBcenHeBHOHN KU3HU U NIPU U3YYECHUU
JPYTUX MPEIMETOB:

pemaTh NpaKTH4YeCKUe 331a41 1 33/1a41 U3
JPYTHX MPEIMETOB

I'eomeTrpus

Brnamerp TeOMETpHUECKUMHU TOHATUSMHU
OpY pEUIeHWH 337a4 U TIPOBEACHUU
MaTeMaTHYECKUX PACCYKICHHIA;
CaMOCTOSITENTEHO (dbopMynupoBaTh
OTIpENeNICHUs] TEOMETPUYECKUX  QUryp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX CBOMCTBAX
U TPU3HAKaX TEeOMETpHYeCKHX (uryp u
00OCHOBBIBaTh WJIM ONpPOBEpPrarth WX,
000011aTh W KOHKPETH3UPOBATh
pe3ynbTaThl Ha HOBBIX Kiaccax Quryp,
NPOBOIUTh B HECIOXKHBIX  CITydasx
KjIaccupukanuio (Guryp mo pasnuyHbIM
OCHOBAHHSIM;

UCCIIE/IOBATh YepTexH, BKITFOYAsI
KOMOWHAIIUH dburyp, W3BJICKATh,
UHTEPIPETHPOBATh M MPEeoOpa3OBHIBATH

uH(pOpMallMI0,  TPEJICTaBICHHYI0  Ha
yeprexax;
pemiarhb 3a1aumn TE€OMETPHYECKOTO

COJACpKaHNA, B TOM YHMCJIC B CUTYyallHAIX,
Korga aJropuTM peoicHud HC CICAYCT

SIBHO us3 YCJIOBUA, BBIIIOJIHATH
H€O6XOI[I/IMI>IG AJie pCUHICHUA  3adadu
JOITIOJIHUTCIIbHBIC IMOCTPOCHUA,

MCCJIEI0BATh BO3MOXXHOCTb TMPUMEHEHHUS
TeopeM U pOopMyJI IJIsl pelIeHUs 3a1a4;
yMeTh (OpMYyTHpPOBaTH U JIOKa3bIBATh
T€OMETPUUYECKHE YTBEPKIACHUS;

BIQJICTh  MOHSATHSAMH  CTEPEOMETPHH:
npusMa, MapajieNienune]l, MNUpaMHuaa,
TETPadP;

UMETh IMpelAcTaBieHuss 00 aKchoMax

CTEPEOMETPUU U CIIEJCTBUSIX W3 HUX U
YMETh IPUMEHSTh UX NPHU PEIICHUH 3a]]a4;

Hmemsv  npeocmasnenue 00
AKCUOMAMU4ecKoM Memooe,
enaoemsv NOHAMuUEM
eeomempuieckue mecma modex
8 mpocmpawcmee u  ymemb
APUMEHAMb UX Ol  peuleHus
3adau,

yMemb NPUMeHAMb O peuleHus
3a0au  cgoucmea NIOCKUX U
08Y2PAHHbIX Venos,
MpexepanHo2o yeud, meopembl
KOCUHYCO8 U  CUHYCO8  OJiA

MpexepaHHo2o yana,
enaoems NOHAMUEM
nepneHOUKyIApHoe ceuenue

npuU3Mbl U yMemvb HNPUMEHANMDb
€20 npu peweHuu 3a0au,

umemo npedcmasieHue o
0BOUCMBEHHOCMU  NPABUNTLHBIX
MHO202PAHHUKO8,

e1ademo NOHAMUAMU
YeHmpanbHoe U NapaiieibHoe
NPOEeKMUpoB8arue U NpUMeHsms
UX npu NOCMPOEHUU CedeHull
MHO202PAHHUKO8 Memooom
npoexKyull;

umemo npedcmasieHue 0
pazeepmke MHO202PAHHUKA U
Kpamuatiuiem nymu Ha
NOBEPXHOCMU MHO20SPAHHUKA,
umemn npedcmasieHue 0
KOHUYECKUX CeYeHUSX,

umemo npedcmasieHue 0
Kacarowuxcs cehepax u




YMETh CTPOUTH CEYEHHUS] MHOTOT'PaHHUKOB
C UCIIOJIb30BAaHUEM PA3IMUHBIX METO/OB, B
TOM YHCJIE U METO/A CIIE/OB;

UMETh IIpEICTaBICHHE 0
CKPELIMBAIOIINXCS MPSIMBIX B
IIPOCTPAHCTBE M YMETh HAaXOJUTh Yrosl U
paccTosiHuE MEXAYy HUMU;

IPUMEHSATh TEOPEMBI O MApPAJUIEIbHOCTH
NPSAMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE
MIpU PELLICHUH 3a/1a4;

YMETh IIPUMEHATH rapajuieyibHOe
NPOSKTUPOBAHUE  JUIS  HM300paKEHUS
(uryp;

YMETh TPHUMEHSTHh MEPICHIUKYISIPHOCTH
IPSIMOM U TJIOCKOCTH MPH PEILLICHUU 33/1a4;
BIQJICTh  TMOHSATHUSMH  OPTOTOHAIBHOE
IPOEKTUPOBAHME, HAKJIOHHBIE M  HX
NPOCKINH, YMETh HMPUMEHITH TEOPEMY O
TpeX MEPHeHAUKYISIpax TpPH PEIICHUH
3ajady;

BJIQJICTh TOHSATUSMHU PACCTOSHUE MEXKIY
durypaMmu B  TPOCTpPaHCTBE, OOIIUI
NEPICHIUKYISAP ABYX CKPEIIMBAIOIIUXCS
OpsIMBIX U yMETh MNPUMEHATh UX MpU
peIIeHUH 3a1a4;

BJIQ/IETh MMOHATHEM YTOJ MEXY MPSIMOIl 1
IUIOCKOCTBIO U YMETh MPUMEHSTH €ro MpH
pELIeHNH 3a/1aY;

BJIQJICTh TOHSATUSMHU JBYTPAHHBIN yTOI,
yroi MEXIy IJIOCKOCTSIMH,
NEPICHIUKYISIPHBIC TJIOCKOCTH U YMETh
MPUMEHSTh UX MPU PELICHUH 33/1a4;
BJIQJICTh MOHITHSIMH pu3Ma,
napajuleJienunel U MpUMEHSATh CBONCTBA
napaJuieNienuIe1a Mpy pelieHnuu 3a1aq;
BJQJIeTh  TNOHSATHUEM  MPSIMOYTOJIbHBII
napajuiefienunel U MPUMEHSATh €ro IMpu
pElIeHUH 3a/1aY;

BIQJICTh TOHITUSIMH TUPAMHA, BHUJIBI
MUpaMHU/I, AJIEMEHTBI MIPaBUJIbHOM
NUPAMHUIIBI U YMETh MPUMEHITh UX TIPU
pElIeHNH 3a]1aY;

UMEThb  TPEJICTaBIEHHE O  Teopeme
Dilnepa,NpaBUIbHBIX MHOTOTPAHHUKAX
BJIQJICTh MOHSITHEM IO IN
MOBEPXHOCTEH MHOTOTPAaHHUKOB U YMETh
MPUMEHSTH €T0 IPH PEIICHUH 3aa4;
BJQIeTh TMOHATHSAMH Teja BpaLICHUS
(umnMHOp, KOHYC, map u cdepa), HX
CEUEHHS U YMETh MPUMEHATh HUX MpHU
pelIeHUH 3a1a4;

KOMOUHayuu men 6paujenus u
yMemv  NPUMEHAMb  UX Npu
peuieHuu 3a0a4,

APUMEHAMb NPU peueHuU 3a0ay
Gopmyny  paccmosinusi  om
MOYKU 00 NIOCKOCMU,

enadems pAazHbIMU CNOCOOAMU
3a0anus NPAMOU YpaeHeHUsMU U
ymemy npUMeHSIMb npu
peutenuu 3a0a4;

NPUMEHAMb NPU peueHuU 3a0ay
u  Ookasamenbcmee meopem
BEKMOPHBILL Memoo U Memoo

Koopouuam,

umems  npeocmaeierue 00
akcuomax obvema, NpuUMeHsams
Gopmynv 00vemos
APAMOY20JIbHO20
napanneienuneoa, npumvl U
nupamuovl, mempa’opa  npu
peutenuu 3a0a4;

npuUMeHsmb ~ meopemvl. 00
OMHOWleHUAX ~ 00beMo8  npu
peuteHuu 3a0a4,

NPUMEHAMb  uHmezpanr O
BbIUUCTICHUS] 06vemos u

nogepxHocmell mei 8paujeHus,
BbIYUCTEHUS niowaou
cghepuueckozo nosica u 0bvema
wWaposo2o cuosi;

umeniob npedcmaeﬂenue o
OBUIICCHUAX 8 npocmpancmee.
napaiilejibHom nepenoce,
cummempuu OMmHoOCcuUmeslbHoO
njiockocmu, L}eHmpaJZbHOiz
cummempuu, noeopome
OMmHOCUmMeEJIbHO np}lMOIz,

BUHMOBOU CUMMEMPUU, YMemb
NPUMEHAMb UX NpU peuleHuu
3a0ay;

umemv  npeocmaegiexue 0
niowaou OpPMO2OHANILHOLL
npoexKyuu;

umemv  npeocmaegiexue 0

MpexepaHHoM U MHO202PAHHOM
yene u NpuMeHsmb CE0UCmea
NIOCKUX Y2NI08 MHO202PAHHO20
yena npu peweHuu 3a0ay,

umemsv  npeocmagieHus o
npeobpazosanuu nooobus,
comomemuu u ymemb




BJIAJICTh MIOHATHIMU KacaTeJIbHBIC TIPSIMbIC
U TUIOCKOCTH U yMETh MPHUMEHSTHh W3MPHU
pelieHny 3a1ay;

UMETh TMPEJACTaBICHUS O BIUCAHHBIX U
OTMHUCAHHBIX cdepax U yMEeTh NMPUMEHATH
UX [P PEIICHUN 33]1aY;

BIIAJICTh TMOHATUAMH O00BEM, OOBEMEBI
MHOTOTPAaHHHKOB, TENl BpAlICHUS U
MIPUMEHSATH UX TIPH PEIICHUH 3a]1a4;
UMETh TPEACTABICHWE O pPa3BEPTKE
MUATUHIPA u KOHYycCa, TIJTOIIA N
MOBEPXHOCTU IWIMHJIPA U KOHYCA, YMETh
MPUMEHSATh UX TIPH PEIICHUH 3a]1a4;
UMETh TPECTABICHUE O TUTOMIAU CheEephl
U YMETh TPUMEHATH €ro NpPH PEIICHUH
3aa4;

yMETh pemiaTh 3aJadyd Ha KOMOWHAIUU
MHOTOTPAaHHHUKOB H T€J BPAIICHHUS,

UMETh TMPEACTaBICHHE O TMoaoouu B
MPOCTPAHCTBE U YMETh PEIIaTh 3a/1aud Ha
OTHOIIIEHME O0BEMOB W  IUIOLIAJAEH
MOBEPXHOCTEN MOAO0HBIX (UTYP.

B noBcenHEBHOM KU3HU U IIPU U3YYCHUU
JIPYTUX MPEIMETOB:

COCTaBIIATh C HCIOJB30BAHUEM CBOMCTB
TEOMETPUUYECKUX (DUTYp MaTeMaTHUYeCKHe

MOoAa€C/In JJISL peHICHUA 3aa4
NPaKTUYECKOTO XapakTepa H 3aJady Hu3
CMEXKHBIX JUCHUIIINH, HCCIIECa0BATh

MOJTy4YE€HHBIE MOJICNIN U UHTEPIPETUPOBATH
pe3yabTar

NPUMEHAMb UX NPU  peueHuu
3a0au;

yMemb pewiams  3a0ayi  HA
naoCKoCmu mMemooamu
cmepeomempui;

ymMemv  NPUMEHAMb  YOPMYIIbl
00beM06 npu peweHuy 3a0ay

BekTopsl u | Braners mnoHATHSIMU BEKTOpbl U UX | [Jocmuoicenue — pe3yibmamos
KOOPJMHATHI B | KOOPJAWHATHI; pazoena Il;
MIPOCTPAHCTBE YMEThb  BBIOJHATH  ONEpalldu  HaJ | HAX00Umbs 0bvem
BEKTOPAMHU; napannenenuneoa u
UCIIOJIb30BaTh CKAJISIPHOE MPOU3BENICHUE | mempalopa, 3aA0aHHbIX
BEKTOPOB IMPH PEILICHUH 3a/1a4; KOOPOUHAMAMU CBOUX BEPUIUH;
MPUMEHSITh ypaBHEHUE  IUIOCKOCTH, | 3a0asambv NPAMYIO 8
bopMynly paccTOSHUS MEXAY TOYKAMH, | HpOCMpancmee;
ypaBHEHUE cdepbl MpU PelIeHUH 3aay; Haxooums  paccmosuue  Oom
MPUMEHSATH BEKTOPBI U METOJl KOOPAUHAT B | MOYKU OO0 NIIOCKOCMU 8 CUCmeMe
MPOCTPAHCTBE MPH PEIICHUHU 33]a4 KOOpOuHam;
HAXo00Umsb paccmosiHue Mencoy
CKPeWUBArOWUMUC  NPAMBIMU,
3a0aHHbIMU 8 cucmeme
KOOpOuHam
Uctopus Nmers  mpencraBieHue O  BKIane | Jocmudiwcenue — pe3yibmamos
MaTEeMaTHKU BBIJIAIONINXCS MAaTeMaTUKOB B pa3BUTHE | pazodena Il

HayKH;
IIOHUMATh pOJ'II: MAaTCMAaTHUKHU B paBBI/ITI/II/I
Poccun




MeTOI[I)I Hcmons30BaTh OCHOBHBIC METObI ,ZZOCWIM.WC@HM@ pesyibmamos

MaTEeMaTUKU JI0Ka3aTeIbCTBa, NPOBOIUTH | pazoena II;
JI0Ka3aTeNbCTBO u BBINOJIHATD | HPUMEHAMb  MamemMamuyecKue
OIPOBEPIKEHUE; SHAHUA K UCC1e0068aHuIo
IPUMEHATh OCHOBHBIE METOJbl PELICHUS | OKpYIHCaroueo mupa
MaTeMaTHYECKUX 3ajay; (MoOenuposanue  Qusuueckux
Ha OCHOBE MaTeMaTHUYECKUX | npoyeccos, 3a0a4 IKOHOMUKU)
3aKOHOMEPHOCTEMN B MpUpoAE
XapaKkTepu30BaTh KpacoTy u

COBEPILEHCTBO OKPYXKAIOIIETO MHpa U
MPOU3BEJICHUIN UCKYCCTBA;

IIPUMEHATh IMPOCTEHIINE IIPOrpPAMMHBIE
CpeacTna U ANEKTPOHHO-
KOMMYHUKAIIUOHHBIC CHUCTEMbI npu
pelIeHnH MaTeMaTHYeCKUX 3ajay;

MOJIb30BATHCS MIPHUKJIATHBIMU
porpaMMamu u porpaMMaMu
CUMBOJIbHBIX BBIUMCIICHUNA TUTST

HCCICOOBAaHUA MAaTCMATHUYCCKUX 00BEKTOB

3. Conep:kanue yueOHOro npeamera «MareMaTuka»

KoamnuectBo N3 nnx
4aCcoB HA o -
Tema, paszed. U3yueHue 2 | B = Z 4
£ £ 3 ==
TeMBI, 2 | F E ey £9
pasziena s | 5|E|Z|ale|e| 2359
2 | | "H|O |8 |B|E | REAH
1. [ToBTOpEeHme MaTepuana 7-9 ki 9 ! 2 2 !
2. JIeHCTBUTEILHEIC YHCIIA 13 ! 3 3 1
3. CrenenHas QyHKUUs 14 ! 3 3
4. IokazarenbHas GyHKIHS 10 1 2 2
5. Jlorapudmudeckas QyHKIUSL 15 ! 3 3 !
6. TpuronomeTrpudeckue GOpMyJIbl 21 ! 4 4
7. TpuroHoMeTpuyeCcKre ypaBHEHUS 17 1 3 3 1
Y HEpaBEHCTBA
8. BBenenwne B cTepeoOMETPHIO 5 1
9. [TapamienbHOCTh NPAMBIX U 19 2 3 3
IJIOCKOCTEN
10. IlepneHAUKYIIPHOCTD MPSMBIX U 20 1 3 3 |
MJIOCKOCTEN
11. MHOTOTpaHHUKH 16 1 3 3
12. 'ToroBOE MIOBTOPEHHE 11 2 2 1 1
Hroro (dacos) 170 11 32 31 |5 2
3a yueonnrii | 11 32 10 0 0 0 31 |5 2
rox




Ilnanupyemsble

Jara IInannpyemMsle pe3yJibTaThbl 00y4eHUsI
CPOKH Bun koHTpOISH
Ne ypoka NPOBeEICHUA Tema ypoka (IlpeameTHble, MeTanpeIMeTHbIE,
NpoBeAeHUst (x/p, T, A/p, u/p ...)
YpoKa JINYHOCTHBIE )
ypoka
1 1 Hemens AnrebpamdecKue BEIPaKCHUS yMmMeTh  mpeoOpa3oBeIBaTE  anreOpanmdeckue
BBIPAKCHUS
2 [Ipenmer ctepeoMeTpuu. AKCHOMEBI CTEPEOMETPHI OCHOBHEBIE ITOHATHS CTEPEOMETPHH.
Pacrio3HaBath Ha  4epTeXkax W MOJCIIX
MPOCTPAHCTBEHHBIC (POPMEI
3 JluHeliHble YpaBHEHUS U CUCTEMbI YPABHCHUU. YMETh KJIacCU(PUIMPOBATh, 0000IIATH,
CHUCTEMATH3UPOBATH TOHATHS
YMETh pelIaTh JINHEHHbIC YPABHEHHS U CHCTEMBI
4 JlnHeitHble HEpaBEHCTBA U CUCTEMBI HEPABEHCTB n/p yYMeTh KJIacCU(UIIUPOBATS, 00001aTH,
CHCTEMaTH3HPOBAThH TOHATHS
YMeTh pemaTh JHHEHHBIE HEpPaBeHCTBA U
CUCTEMBI
5 HekoTopele cieacTBus U3 aKCHOM OCHOBHBIC aKCHOMBI CTCPEOMETPHH.  OIHCHIBATH
B3aUMHOC pACIIOJIOKCHUE TOYCK, IMPSMBIX,
IDIOCKOCTEH ¢ TOMOIIBIO aKCHOM CTEPEOMETPUH
6 2 Henens KBanpatHbie ypaBHEHUS H CUCTEMBI, COJCPIKAIIIHEC /p yMeTh KJIacCU(UIIUPOBAT, 0000111aTH,
KBaJ[paTHBIC YPaBHCHUS CUCTEMATH3UPOBATH TOHATHS
YMETh pellaTh KBaJIpaTHbIC HEPAaBCHCTBA U
CUCTEMBI
7 AKCHOMEBI CTEpEOMETPHHN U UX CIICIICTBH OCHOBHBIC aKCHOMbBI CTEPEOMETPHH. , [PHMEHSThH
AKCUOMBI IIpU pEHICHUU 3a1a4
8 Ksanparasie HepaBeHCTBA. MeTO HHTEPBAIOB YMETh  pemiaTh KBaJpaTHBIE HEpPaBEHCTBA
METOJIOM MHTEPBAJIOB
9 AKCHOMBI CTEPEOMETPHH U UX CIICIACTBHS OCHOBHBIE aKCHOMBI CTEPEOMETPHH. , NPHMEHSTH
AKCUOMBI ITPpU PEIICHUH 3a1a4
10 JemumocTs grcen TECT 3HAaTh MPHU3HAKH JEIUMOCTH YHCEN, YMETh

MOJIb30BATBCA NPHU3HAKAMH  OCIMMOCTH TIPpH
PCHICHUHU MAaTCMAaTUYCCKUX 3a1a4




11

3 Hemens

AKCHOMBI CTCPCOMETPUHN U UX CIICACTBUA

TECT

ymMeTp 0000mare W CHCTEMaTH3HpOBATH
MOJTyYeHHbIC 3HAHUS

12

MHoro4eHb! 0T 0THOTO TIEPEMEHHOTO

YMETh MIPOBOJIUTH NMPOCTEHIITHE TPeoOpa3oBaHUs
MHOT'OYJICHOB OJIHOM TIEPEeMEHHOM

13

Pemenne anreranquKHx ypaBHeHI/Iﬁ U CUCTEM

YMETH KJ'IaCCI/I(l)I/IIlI/IPOBaTL anre6panquKMe
YpaBHCHUSA, 3HATH CI0Cco0BI UX peuicHusd

14

HapaJ'IJ'ICJ'ILHLIG MpsAMbIC B IPOCTPAHCTBC

olpeJeNcHue TIapaJuIeIIbHBIX TIPSIMBIX B
MPOCTPAHCTBE, aHAIW3UPOBATh B MPOCTEHIIMX CITy-
yasgX  B3aUMHOE  pACIOJOKEHHE  MNpPSIMBIX B
MIPOCTPAHCTBE, HCHOJb3Ys OIpEle/ICHUE I1apaslleiib-
HBIX MPAMBIX

15

Kourpoabnas padora Ne 1 «IloBTopenune kypca
anredpsl «7-9»

K/p

yYMEHUEe OPUMCHATDH NOJTYy4YCHHbBIC 3HaHUus,
[l06I/IBaTI)C${ IIOCTAaBJICHHBIX ueneﬁ

16

4 Henens

LICJ'ILIC 1 pallMOHAJIbHBIC YHCJia

3HATh OMNpPEICJICHUE HATYPAIBHBIX, IEJbBIX,
PalOHATBHBIX YHUCEJT, onpeaeseHue
MEPUOANYECKONH IpOOU. yMETh 3aIliChIBAaTh
OCCKOHEUHYIO JECATHYHYIO JApoOb B BHUJC
OOBIKHOBEHHOM;  BBIIIOJIHATH  JEHCTBHSA  C
JIECITUIHBIMU B OOBIKHOBEHHBIMH JPOOSIMHU

17

[TapamrenbHOCTE TpeX MPSIMBIX

TECT

olpe/eneHue HapaJuIeIbHBIX HPSIMBIX B
MPOCTPAHCTBE., AHAJIU3UPOBAaTh B  MPOCTEHIIMX
ClyyasX B3aUMHOE pAaCIOJOKCHHE TPAMBIX B
HPOCTPAHCTBE, UCHIOJIB3YS omnpe/eneHue
MapajuIelIbHbIX HPSIMBIX

18

JleticTBUTENIbHBIC YUCITA

yMETh BBITOJIHSATh BBIYUCIICHUS c
MppalrOHATIBHBIME BBIPAXCHUSMH, CPaBHHUBATh
WX, UMETh MpEICTaBICHNE 00 MPPANNOHATBHBIX
YHCIaX; MHOXXECTBE [EHCTBUTENBHBIX YHCE,
MOJIyJie JEHCTBUTENBHOTO YHCIA, yMeTh
BBITIOJIHATh BBIYUCIICHUA C HMPPAOHAIBHBIMU
BBIPOKCHUSIMH, CPAaBHUBATH UX

19

TIpu3Hak nmapamuienbHOCTH MPSMOHN U TNIOCKOCTH

n/p

MPH3HAK MapauIeTbHOCTH MPSAMOH U IJIOCKOCTH,
CJICZICTBHS, OTIMCHIBATH B3aMHOE PACIIOTIOKECHNE
TPAMOH U INTIOCKOCTH B IPOCTPAHCTBE




20

JleWicTBUTEIBHBIC YHCTIA

n/p

YMETb BBITIOJIHATH BBIYMCIEHUS C UPPAMOHAIBHBIMU
BEIPAXEHHUSIMH, CPAaBHUBATh UX, UMETh IIPEJICTaBICHHUE
00 UPpPAIMOHAIBHBIX YyHcnax; MHOJKECTBE
JCHCTBUTENBHBIX YHUCEI, MOAYIE JACHCTBUTEIBHOIO
yHcna, YMETh  BBITMOJNHATH  BBIYUCIEHUS C
HpPPALIOHAIBHEIMH BBIPQKEHUSIMH, CPAaBHUBATh UX

21

5 Henens

beckoHeuHO yObIBaroOIasi reOMETpUIECKast IPOrPeccHs

3HaTh Kakas Mporpeccus Ha3bIBaeTCs
TeOMETPHYECKOH; YTO Takoe OECKOHEUHO-yOBIBaroIast
reoMeTpudeckas —Imporpeccus; (GopMmyay  CyMMBI
OECKOHEYHO yObIBatoIIEit T€OMETPUUYECKON
NPOTPECCHH  , TIPUMEHATH  (GOPMYIy  CYMMBI
OeckoHEeYHO-yObIBaIOLIAs reoMeTpHudecKas
nporpeccus Ipy peLIeHUH 3a1a4

22

TTapannenbHOCTD NPAMBIX, MPSIMOU U MIIOCKOCTH

MOHATHS MapajUIeJbHBIX MPSMbBIX, OTPE3KOB,
Jydeii B TPOCTPAHCTBE,  TEOpeMy O
MapaJuIebHBIX MPSIMBIX; JIEMMY O MEPECCUCHUHU
MIOCKOCTH MAapalIeIbHBIMK TPSIMBIMU; TEOPEMY
0 Tpex MapauieNIbHBIX MPSMBIX., PELIaTh 3a1aUn
Ha TApaUICIbHOCTh OPSAMONH W IUIOCKOCTH.
MPUMEHATh ~ HAa  NPAKTHKE  MOJYYEeHHbBIC
TEOPETHYECKHE 3HAHKS

23

ApudmeTrnuecknii KOpeHb HATYPAIbHOH CTETIEHN

3HaTh  ONpEIENCHUE  apU(PMETHYECKOTO  KOPHS
HATYpaJbHOW CTENECHU; €ro CBOMCTBA, IPUMEHATH
CBOHCTBa apuU(METUYECKOr0 KOpPHS HAaTypalbHOU
CTEMEHH NPH PEIICHUH 3a1a4

24

TTapannenbHOCTD NPAMBIX, MPSIMOU U MIIOCKOCTH

TECT

3HaTh  NOHATHA  NapaUIe]bHBIX  HPSMBIX,
OTPE3KOB, JIy4ell B IIPOCTPAHCTBE; TEOPEMY O
MapaJUIENIbHBIX MPSIMBIX; JIEMMY O IE€PEeCceUeHUH
TUIOCKOCTH MapauIeIbHBIMU TIPSIMBIMH; TEOpEMY
0 TpexX MapauleJIbHBIX MPSMBIX., PeIaTh 33a1a4H
Ha NapajuleIbHOCTh MPSIMOW M IIJIOCKOCTH.,
0000IIaTh W CHCTEMAaTHU3UPOBATH IIONTYYCHHBIE
3HaHUA

25

Apudmernuecknii KOpeHb HATYPAITbHOH CTETIEHN

3HaTh  ONpEIENCHUE  apU(PMETHYECKOTO  KOPHS
HATYpaJbHOH CTENEeHH; €ro CBOMCTBA, NPUMCHSATH




CBOHCTBa apuU(METUYECKOr0 KOpPHS HaTypalbHOU
CTCIICHU TP PELICHUY 3aJa4

26 6 Henmens ApudmMernuecknii KOpeHb HATYPAITbHOH CTETIEHN n/p 3HaTh  ONpEEJEHHE  apU(DMETHYECKOTO  KOPHS
HaTypaanoﬁ CTCIICHU, €TI0 CBOﬁCTBa, MPpUMCHSATDb
CBOHCTBa apuU(METUYECKOr0 KOpPHS HAaTypalbHOU
CTCIICHU ITPpU PCIICHUH 3a/1av
27 CKkpenuBaronecs npsMbie OIpEeIICHIE U IPU3HAK CKPEIIMBAOIIUXCS MIPSIMBIX B
OPOCTPAHCTBE, pacClio3HaBaTh Ha YCPTCIKAX U MOACIIAX
CKpELIUBAIOLINEC NPSMBIE
28 OrnpeneneHue CTENEHW C PaLMOHAIBHBIM MOKAa3aTEJIeM. 3HATh ONPE/IEICHUE CTENEHEHN C PALIMOHAILHBIM U
CBolicTBa CTENEHH C PALIMOHAIBHBIM II0Ka3aTelIeM JIeWCTBUTENLHBIM MOKa3aTEIeM; CBOICTBA CTETICHEHN
29 Vbl ¢ COHampaBJIEHHBIMH CTOPOHAMH, YIOJd MEXIY 3HATh KaK ONPEJENSAETCS YOl MEXIY IPSIMbIMH.,
HPAMBIMH peLIaTh MPOCTEHIINE CTePEOMETPUUECKUE 3a1a41 Ha
HaXO0KACHUC YIJIOB MCKIY IPAMBIMU
30 OmnpeneneHre CTETIEHH C PANMOHAIBHBIM ITOKa3aTelleM. TECT 3HATh ONPE/CICHUE CTCICHEH C PALMOHAIIbHBIM U
CBOﬁCTBa CTEIICHHU C paHI/IOHaHbeIM IIoKa3arTeijieM Z[eﬁCTBHTeHBHBIM I10Ka3aTcJIicM, CBOICTBaA CTCIICHEH
31 7 "Henens CrereHs ¢ palmoHanbHBIM ToOKa3aTeneM. [Ipeodpa3oBanue yYMETh BBINOJHATH MNpeoOpa3oBaHHE BBIPAXKECHUH,
BBIpa)KeHHﬁ, coJIepKalux CTCIICHb UCHIOJIb3Yyst CBOMCTBa CTCIICHU, CpaBHUBAThb
BBIpAXXCHUA, COACPIKAIIUE CTCICHU € palluUOHAJIbHBIM
HOKa3aTeseM
32 B3anmHOe pacnosnokeHne OpsAMBIX B IPOCTPAHCTBE. YTOI /p TNPUMCHATE TIOHATHE CKPEIIMBAIOIIMXCA  HPIMBIX;
MEXAY NPSIMBIMHA IMPU3HAK CKPEUINBAIOIINXCA NPAMBIX; TEOPEMY O TOM,
YTO 4YEpe3 KaxAYId U3 [ABYX CKPCHIUBAIOIIUXCA
HPSIMBIX IPOXOAUT IIOCKOCTb, NApalIesIbHas Ipyroi
HpﬂMOﬁ, U [IPUTOM TOJIBKO OJJHa
33 CrerneHb ¢ pallMOHAIBLHBIM ITOKa3aTeIIeM. YMETh BHITIOJIHATH PE0Opa30BaHNE BBIPAKEHHH,

IIpeoOpazoBaHue BEIpAKEHUH, COACPKAIINX CTEIIEHD

HCIIOJIB3YsA  CBO HCTBa CTCIICHU, CpaBHUBATH
BbIpAXKCHUA, CoAcpIKalue CTCIICHU C
palMOHAJIbHBIM MTOKA3aTCJIEM




34

BzaumHoe pacrionokeHue npsiMbIX B IPOCTPAHCTBE. YTOI
MEXAY IPSIMBIMU

NPUMEHATh MOHSITHUE CKPEUIMBAIOLUIUXCS TPAMBIX;
MPHU3HAK CKPEIUBAIOIINXCS MPAMBIX; TEOPEMY O TOM,
YTO 4Yepe3 KaKIyld U3 [BYX CKpEIUBAIOLINXCA
HPSAMBIX TPOXOIUT MIOCKOCTb, NapauiebHast APYTron
NMpsSIMOM, M TPUTOM TOJBKO OfHA, 0000mare u
CHCTEMATU3HPOBATh MOTyYEHHBIE 3HAHUS

35

O06006mIeHre 3HaHM IO TeMe «JleHCTBUTEIBHBIC YUCIIAY)

yMEHHE CHCTeMAaTH3upoBaTh ©  0000IIATH
MOJydeHHbIE 3HAHHS, MPUMEHSITh WX MpH
pelIeHNH 3a1a4

36

8 memens

KonrpoabHas padora Ne2 «[lapauie1bHOCTH NPSIMOii
U IVIOCKOCTH »

K/p

NPUMEHSTH Ha MPAKTUKE MOJYYCHHBIC 3HAHUS U
ymeHus no teMe «llapainenbHOCTh NpsIMON U
TUTOCKOCTH, ¢dopmupoBaHue HaBBIKOB
caMOaHaju3a, KOPPEKTHUPOBKA 3HAHWUU U YMEHUM

37

Kounrpoabnas padora Ne 3 «/leiicTBUTe/ILHBIE YHCIa»

K/p

HNPUMEHSATH Ha MPAKTUKE MOJY4YEHHbIE 3HAHUS U
yMeHUsI TO TeMe «JlefCTBUTENbHBIE YUCIIaY,
(opmupoBanue HaBBIKOB caMOaHaJIu3a,
KOPPEKTUPOBKA 3HAHUM U yMEHUH

38

CreneHHas QyHKIIUS, €€ CBOMCTBa M TpaduK.

3HaTh CBOMCTBA U Irpad)UKK Pa3INYHbIX CIIy4acB
CTETIEHHON (PYHKIIUI

39

[MTapannensHbie mockocTd. CBoMcTBa MapaneabHbIX
IJIOCKOCTEH

3HATH OmpeleNeHue, TNPU3HAK MapaUICIBHOCTH
IUIOCKOCTEH, NapajlIeNIbHbIX IUIOCKOCTEN. JOKa3bIBaTh
MPU3HAK NapaJuIEIbHOCTH JIBYX IJIOCKOCTEH, TeopeMy
CyLIECTBOBAaHMA M  EJUHCTBEHHOCTH IIJIOCKOCTH,
napasuleabHON JaHHOM M MPOXOJALIEH dyepe3 TaHHYIO
TOYKY IIPOCTPAHCTBA; BHIIOIHATH YEPTEXK 10 YCIOBUIO
3a7a4uH.

40

Crenennas pyHKuus, ee CBOWCTBa U rpaduk.

3HaTh CBOMCTBA M Ipa)MKH Pa3IMYHBIX CIIydacB
CTENeHHON QyHKUMU

41

9 Henens

Crenennas pyHKuus, ee CBOWCTBa U rpaduk.

TECT

3HaTh CBOMCTBA M Ipa)MKH Pa3IMYHBIX CIIydacB
CTETIEHHON (PYHKIIUI

)

ITapannenbHOCT MIIOCKOCTEH

TIOHATHE TIapauUICIBbHBIX IUIOCKOCTEH; MpU3HAK
MapajuieIbHOCTH JABYX IIJIOCKOCTEH; CBOMCTBA




MapajieNbHBIX  IUIOCKOCTEH;  TeopeMy O
CYyIIECTBOBAaHUI

W EOUHCTBEHHOCTH IUIOCKOCTH, HapayrielbHON
JJaHHOW W TPOXOJAuIed uepe3 AaHHYI0 TOYKY
TIPOCTPAHCTBA.

JOKa3bIBaTh IIPU3HAK MapajuIeIbHOCTH JIBYX
IJIOCKOCTEH, TeopeMy  CYILIECTBOBaHHS U
€MHCTBEHHOCTH IUJIOCKOCTH, MapaulebHOMN
JIAHHOW M TpOXOJslIeld uepe3 JTaHHYI TOYKY
MPOCTPAHCTBA; BHIIOJHATh YEPTEXK MO YCIOBUIO
3a/laui.

43

B3anMHo oOpaTHbie GYHKIUH

TECT

3HaTh ompeneneHne (QYHKIUU OOpaTHOW s
MaHHOW (yHKIHMHM, TeopeMbl 00 oOpaTHOH
(yHKIIMK, YMETh CTPOWTH TpadHKH B3aUMHO
obOpaTHBIX QyHKIHHA

44

Tetpasap

3HaThb 3JICMCHTBI TeTpasapa., YMETH
Ppacrio3HaBaTb Ha YCPTECKAX U MOACIIAX TCTPAIAP
u I/I306pa)KaTL Ha IIOCKOCTH

45

PaBHOCHIIbHBIC YpaBHEHHS

3HATh ONPENEICHNEe PAaBHOCHIIBHBIX YpaBHEHHIA,
CIIEIICTBUSA YpaBHECHUS, npu KaKuX
npeoOpa3oBaHMIX HCXO/THOE ypaBHEHHE
3aMEHJACTCS Ha PaBHOCHIBHOE €My YypaBHEHHE,
MPH KaKUX TOJYYAIOTCS TOCTOPOHHHE KOPHH,
MpH KaKUX MPOUCXOIUT MOTEPs] KOPHEH

46

10 menens

PaBHOCHIIbHEIC YpaBHCHUSA
PaBHOCHIBHEIE HEPABCHCTBA

3HATh ONPEJCICHUEC PABHOCHIIBHBIX YPaBHCHUIA,
CIIEZICTBUSA YpaBHECHUS, npu KaKuX
npeoOpa3oBaHMIX HCXO/IHOE ypaBHEHHE
3aMEHSCTCd Ha PaBHOCHIBHOE €My ypaBHEHHE,
NP KAaKUX IIONy4YaroTCs IIOCTOPOHHHE KOpHH,
TIPY KaKUX MIPOMCXOIUT MOTEPst KOpHEH

47

Tetpasap

rpaHeil ¥ OCHOBAHUS TPH PEIICHUH 3a/1a4 YMETh
NPUMEHSATh TOHATHS TETpaj’jpa, €ro rpaHei,
pebep, BepIuH, OOKOBBIX




48

WppanmonansHble ypaBHEHUS

3HATh OINPECICHUE UPPAOHATIBHOTO
YpaBHEHHSI; CBOMCTBO

49

Tlapannenentnen

3HATh AJIEMEHTHl NapaUlelieNnIieia, CBOMCTBA
TPOTUBOTIOJIOKHBIX TPAHEH U €r0 AUaroHaiei.

YMETh pPaCliO3HaBaTh Ha YCPTCIKAX U MOACIAX
napaJuICICIUIIC] 1 14306pa>1<aTL Ha IIIIOCKOCTH

50

HppaunoHanbHble ypaBHEHHUS

yMeThb pewarb pasyInyHbIe THIIBI
HppalMOHAIbHBIX YPaBHEHUH

51

11 menens

WppanmonansHble ypaBHEHHUS

n/p

yYMeTh pemaThb pa3IuyHbIE THTIBI
HppaIMOHATBHBIX YPaBHEHHH

52

Tlapannenentnen

TECT

3HATb DJJICMCHTHI IapaJlICIICIIUIICaaA, CBOMCTBa
MPOTUBOIIOJIOKHBIX rpaHei/i Hu €ro HHaFOHaHGﬁ.

YMETH pacro3HaBaTh Ha YEPTEKAX U MOIACIIAX
mapaJICICIUIIC] 1 1/1306pa>1<aTL Ha IIJIOCKOCTH

53

Hecrannaptaeie ciocoOs! peleHns: HppaoHaIbHBIX
YpaBHEHUH

n/p

WMETh TIPECTABIICHHUE 00 OCHOBHBIX
HECTaHIAPTHBIX crocobax pemeHns
HppaIMOHATBHBIX YPaBHEHHN

54

3ajayu Ha MOCTPOCHHUE CEUCHU

/p

YMETb CTPOHUTH CEYEHHE IUIOCKOCTEIO, NMapauICIIbHON
rpaHsM HapajulelielMIena, TeTpasapa; CTPOUTh
JMaroHallbHblC ~ CEUEHHs B  MapajuleNienuiese,
TETpPas/pe; CEUCHNs INIOCKOCTbIO, MPOXOAsLIeil uepes
pebpo U BepILIKHY Hapajuieienunena

55

HppanmoHansHble HEPaBEHCTBA

YMETb pellIaTh UPPALHOHAIbHbIE HEPAaBEHCTBA
METOJIOM HHTEPBAJIOB U C IIOMOIIBIO rpaduka

56

12 "enemns

HppanmonansHble HEPaBEHCTBA

n/p

YMETb pelIaTh UPPAHOHAIbHbIE HEPAaBEHCTBA
METOJIOM HHTEPBAJIOB U C IIOMOIIBIO rpaduka

57

3amaun Ha MOCTPOCHHUE CEUCHHI

YMETb CTPOHUThH CEYEHHE IUIOCKOCTBIO, MapauieIbHON
TpaHsM mapajuleJlenuIesia, TeTpadApa; CTPOUTH
JUaroHajlbHBIE  CEYEHHs B  Iapajulelenunese,




TETpPas/pe; CEUCHNs INIOCKOCTBIO, MPOXO LISt yepes
pedpo ¥ BepIINHY IapaulesenuIea

58

UppanuoHaibHbie ypaBHEHUS U HepaBeHCTBA. PereHue
3a7a4

yMeTh  0000maTh W  CHUCTEMAaTH3HPOBAThH
MOJy4eHHbIC 3HAHWS, [PUMEHATh WX Ha
MPAKTHKE [IPU PEIIICHUH 313

59

KourpoabHas padora Ne 4 «[lapajiieibHOCTb
IUIOCKOCTEN»

K/p

MIPUMEHATh Ha MPAKTHKE IMOIyYCHHBIC 3HAHUS U
yMEHHSA o TeMe «[TapamrensHOCTB
IIIOCKOCTE, (opmupoBanue HaBBIKOB
caMoaHallN3a, KOPPEKTHPOBKA 3HAHUH U YMEHHUH

60

KonTponbHas padora Ne 5 «CreneHHass QyHKIMD

K/p

MPUMEHATh Ha MPaKTUKE MOJy4YEHHbIE 3HAHUS U
yMmeHus 1o Teme «CremeHHas —(yHKLUS»,
(opmupoBanue HaBBIKOB caMOaHaJIu3a,
KOPPEKTHPOBKA 3HAHUHN U yMEHUIl

61

13 menens

ITokaszarenpHast GyHKITHS, €€ CBOMCTBA U TpaduK.

3HATh OMpEICIICHHE U CBOMCTBA MOKAa3aTeIbHOM
byHKITIN

62

IlepnieniukynapHelie psiMbie B ipocTpaHcTie. [lapa-
JIeTbHBIE IPSIMBIE, MEPIEHINKYISIPHBIE K INIOCKOCTH

3HATH OTIpeeNICHNE TIePHEHINKYJISPHBIX
TIPAMBIX B MIPOCTPAHCTBE, TIPSMOH,
MIEePNIEHANKYISIPHOHN MIOCKOCTH; JOKA3aTEIbCTBO
n  (GOpPMYIHPOBKU TEOpEM, B  KOTOPBIX
yCTaHaBJIUBaeTCA CBSA3b MEKIY
NapajuIeIbHOCTBIO MIPSIMBIX u ux
MEPNEHAUKYISIPHOCTbIO K IJIOCKOCTH, YMETh
pacrno3HaBaTh Ha MOJENAX IEPIEHIUKYISIPHbIE
NpsAMBIE B TPOCTPAHCTBE; HCIIOIL30BaTh IIPHU
pELICHNH CTEPEOMETPUUECKUX 3aJad TEeopeMy
Iugaropa.

63

ITokaszarenpHast GYHKITHS, €€ CBOMCTBA U TpaduK.

TECT

yMETb  CTPOMTh TIpadukud  MOKa3aTeIbHBIX
byHKITH]

64

[Toxa3aTenpHBIC ypaBHEHUS

3HaTh OMNpPEIEICHWE W THIBl IOKa3aTEIbHBIX
YpaBHEHHM, aJITOPUTMBI PELICHUS

65

IlepnenaukynapHsle npsMble B IpocTpaHcTse. [lapan-
JeNIbHBIE MPsIMblE, MEPHEHIUKYIISPHBIE K IIOCKOCTU

TECT

3HATh onpenenaeHue TIEPHEHUKYJISIPHBIX
TIPSIMBIX B NIPOCTPAHCTBE, TIpsIMO1A,
MIEPIEHANKYISIPHOHN MIIOCKOCTH; JOKA3aTEIbCTBO
U (GopMyIHPOBKH TEOpeM, B KOTOPBIX
yCTaHaBJIMBACTCS CBSI3b MEXKIY
HapauIeIbHOCTHIO HPSIMBIX u ux




MEePIEHANKYISIPHOCTBIO K IJIOCKOCTH, YMETh
pacro3HaBaTh Ha MOJEISIX NEPICHAUKYISIPHbBIE
npsiMble B MPOCTPAHCTBE, HCIOJIb30BaTh IPH
pELICHHUH CTEPEOMETPUYECKHX 3a]ad TeopeMy
ITudaropa.

66

14 menens

[Toxa3aTenpHBIC YpaBHEHUS

YMETh pemaTh MOKa3aTelIbHbIE ypaBHEHUS
Pa3IMIHBIX THIIOB

67

Iloka3zarenbHbIe YpaBHCHUA

n/p

YMETh pClIaTb MOKAa3aTC/IIbHbIC  YPAaBHCHUSA
Pa3JINYIHbIX TUIIOB

68

[Ipu3Hak nepneHAUKyYIIPHOCTH MPSIMOIl U IIIOCKOCTH

3HATh MPU3HAK MEPHEHAUKYISIPHOCTH IPIMOH W
TUIOCKOCTH, YME€Th IOKa3blBaTh M MPUMEHATH IIpU
pemreHHM 3amad  MPH3HAK IEPHEHANKYISIPHOCTH
mpssMOH K INIOCKOCTH TapajuiesiorpamMma, pomoa,
KBaJpaTa.

69

Iloka3zarenbHbIe HCPABCHCTBA

YMEThb PpCIIaThb IIOKAa3aTCJIbHbIC HEPAaBCHCTBA
Pa3JINYIHbIX TUIIOB

70

Iloka3zarenbHbIe HCPABCHCTBA

3HAaThb OINPCACIICHUEC W TUIIBI MOKA3aTCJIbHBIX
HCPABCHCTB, aJITOPUTMbI PCHICHUA

71

15 nenensa

TIpu3Hak neprneHauKyIIPpHOCTH NPSIMOU U TNTIOCKOCTH

n/p

3HaTh NPHU3HAK MNEPNEeHIUKYIIPHOCTH NPSAMOH u
IUIOCKOCTH, YMETh [OKa3blBaTh M IPUMEHSTH IIPH
pelleHny  3aJad  MPH3HAK MEPHEHAUKYIIPHOCTH
mpssMOM K INIOCKOCTH TapajuiesiorpamMma, pomoa,
KBaJpaTa.

72

CucrteMbl NOKa3aTeIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

yMETb  pelmaTb CHUCTEMBl  IOKa3aTelbHbIX
YpaBHEHHI M HEPAaBEHCTB

73

Teopema 0 MI0CKOCTH, MEPIICHAUKYIISIPHON MPSIMOI.
Teopema o npsMoH, IEPICHANKYIISIPHON MIIOCKOCTH

YMETh JOKa3aTh TEOPEMBI CYIICCTBOBAHHUA U
€IMHCTBEHHOCTH MPSIMOM, IEPIIEHIUKYIIIPHON K
TUTOCKOCTH

74

CucTeMbl TOKa3aTeIbHBIX YPaBHEHNH 1 HEPAaBEHCTB.

TECT

YMETb  pemaTth CHCTEMBI  IIOKa3aTEIBbHBIX
YpaBHEHHI M HEPAaBEHCTB

75

IlepnenauKyIApHOCTH NPSIMOI U IIOCKOCTH. Perenue
3a1a4

YMETb TPUMEHSATH TEOPEMY, BBIPAKAIOLIYIO
MNpU3HAK MEPHEHAUKYJISIPHOCTH MPSIMOA U
TJIOCKOCTH; TEOPEMBI o TJIOCKOCTH,
MEepPHEHIUKYIIPHON TPSMOM, U O TPSIMOi, Tep-
NEHIUKYISIPHOH TUIOCKOCTH JUIS PEIICHHS 3a0a4

76

16 Henens

KourpoabHas padora Ne 6 «Iloka3zaTeabHas
GyHKUMA»

K/p

YMETh TNPHUMEHATh Ha TPAKTUKE MOJIyICHHBIC
3HaHUS W yMmeHus 1mo Teme «llokasarenbHas




GhyHKIHSY, (dhopmupoBaHHe HaBBIKOB
caMOaHalu3a, KOPPEKTUPOBKA 3HAHUN U YMEHUI

77

Onpenenenue norapudma

3HATh OIpeeNieHue Jorapupma, IOITYCTHMBIC
3HAYCHHUS, TTOHATHE norapupMIpOBaAHNS,
OCHOBHOE JIOTapu(MHUIECKOE TOKAECTBO, YMETh
HAXOJIUTh 3HAYCHUS JIOTapU(HMOB

78

Paccrostaue oT ToukHn J0 IINIOCKOCTHU

3HATH TTOHSATHE NIPOCKIIHN TIPOM3BOJIBLHON (GUTYPHI

HaXOAUThb HAKJIIOHHYIO, €€ ITPOCKIINUIO

79

Onpenenenue norapudma

TECT

3HATh OIpeeNieHue Jorapupma, IOITYCTHMBIC
3HAuCHUS, MTOHSATHE norapupMUpPOBaHUS,
OCHOBHOC JTIOTapU()MUYECKOE TOKIECCTBO, YMETh
HAXOJIUTh 3HAYCHUS JIOTapU(HMOB

80

CaoiicTBa orapumMon

3HATh MOHATHE JOTapru(Ma U OCHOBHBIE CBOICTBA
gorapuMoB, yMETb IPHUMEHSATb OCHOBHBIC
CBOMCTBA JIoTapr(MOB

81

17 Henens

Paccrostaue oT ToukHn J0 IINIOCKOCTHU

TECT

3HATH TTOHSATHE NIPOCKIIHN TIPOM3BOJIBLHON (GUTYPHI

HaxXOJAUTh HAKJIOHHYIO, €€ IIPOCKIUIO

82

CaoiicTBa orapumMon

3HATh [TOHATHE JOTapru(Ma 1 OCHOBHBIE CBOICTBA
gorapuMoB, yMETb IPHUMEHATb OCHOBHBIC
CBOMCTBA JIorapr(MOB

83

CaoticTBa Jjorapu(MoB

TECT

3HATh MOHATHE JOraprumMa U OCHOBHbBIE CBOICTBA
gorapuMoB, yMeTb TPHUMEHSATh OCHOBHbIC
CBOMCTBa JIOTaprU(PpMOB

84

Teopema o Tpex nepneHIUKyIIpax

3HATh TEOPEMYy O TpeX MEPHCHIANKYIIpaXx |
o0paTHyl0 el TeopeMy C J0Ka3aTelIbCTBAMH.,
YMETh MPHUMCHSTH TIIOJYYCHHBIC 3HAHHUS K
pEIIeHHIO 3aJaHUH TI0 TEME yPOKa

85

Teopema 0 Tpex MepreHIuKyIsIpax

n/p

3HaTh TEOpEeMy O TpexX IEepPHEeHONKYJIpax u
oOpaTHyl0 eff TeopeMy C JOKa3aTelbCTBAMH.,




yYMETh TMPHUMEHSATh IIOJy4eHHbIC 3HAHUS K
PELICHUIO 3aJ[aHuil 110 TEME ypOoKa

86

18 menmens

Jlorapudmuueckas ¢GyHKIHS, €€ CBOHCTBA U Irpaduk

YMETh CTPOWTH TpaduKk JorapuGmuueckoi
byHKINH, HCTIONB3Ysl  rpaduKk  pemarth
npocTeilne  ypaBHEHUs W HEPaBCHCTBA,
HaxOIHUTh o0nacTpb OTIpeIeIeHUs
JorapupMUIecKoi GyHKIMN

87

Jlorapudmuueckass ¢GyHKIHS, €€ CBOHCTBA U rpaduk

TECT

YMETh CTPOUTHh TpaduKk JorapuGmuueckoi
dbyHKINH, HCTIONB3Yysl  rpaduKk  pemiarth
OpocTelline  ypaBHEHUS] W HEPaBeHCTBa,
HaXOJHTh 00nacTp orpeieIeHUs
norapu@MuuecKkor GyHKITIH

88

Yron Mexay npsMoil U IIOCKOCThIO

BIAJETh MOHATHEM MPOEKLUUU MNPOU3BOIBHOMN
¢Gurypsl, omnpeneneHny yria MeXIy HpsSMOil H
IUIOCKOCTBIO, YMETh H300pakaTb Yroia MexXIy
IPSAMOH M TIJIOCKOCTBHIO; HAXOIUTh HAKIOHHYIO,
€€ MPOCKINIO, 3HATh UIMHY NEPIeHINKYIIpa 1
YTOJI HAKJIOHA; HAXOJUTH YTOJI MEXIy MPSIMON U
IUTOCKOCTBIO, ~ HCIIOJIB3YS ~ COOTHOIIGHHS B
MIPSAMOYTONEHOM TPEYTOJIbHUKE

&9

Jlorapudmudeckue ypaBHEHHS

3HaTh OCHOBHBIE CIOCOOBI perieHus
Jorapu(pMUYECKUX ypaBHEHHH.

90

Jlorapudmudeckue ypaBHEHHS

YMETh peIIaTh JOrapu(pMHUICCKIE YPABHCHUS HX
CHUCTEMBI;

91

19 menens

Yron Mexty IpsIMOM U TIIOCKOCTBIO

BIAACTh IOHSATHEM TIPOEKINU MPOU3BOIHHON
(UTYpHI, ONpEeNeTICHNN yTIiia MEXIy NPSMOH U
TUIOCKOCTBIO, YMETh H300pa)kaTb YTOJI MEXIY
IPSAMOH M TIJIOCKOCTBHIO; HAXOIUTh HAKIOHHYIO,
€€ MPOCKINIO, 3HATh UIMHY NEPIEeHINKYIIpa U
YTOJI HAKJIOHA; HAXOJUTh YTOJI MEXKIY MPSMOU U
IUIOCKOCTbIO, ~ HCMOJIb3YSl ~ COOTHOILEHHS B
MPSIMOYTOJILHOM TPEYroJIbHUKE




92

Jlorapudmuyeckue ypaBHEHHS

n/p

YMETh HWCHOJB30BaTh IS  MPHOIMKEHHOTO
pemeHns ypaBHEHHH rpa(paecKuii METOx;
n300pakaTh Ha KOOPAMHATHOW  IIIOCKOCTH
MHO’KECTBA PEIICHUN MPOCTEHUIIINX YPABHEHUH U
WX CUCTEM

93

Jlorapudgmuyeckre HepaBeHCTBA

3HATH AITOPUTM PELICHHS JIOTAPUPMUIECKAX
HEPABEHCTB B 3aBUCHMOCTH OT OCHOBAHHUSI, YMETh
pemiaTs npocTeiimue JorapupMUIecKre
HEPaBEHCTBA,

94

JByrpannsrii yroiu. [Ipu3Hak mepneHIUKYISIPHOCTH IBYX
TUIOCKOCTEH

3HATh oIpeneNneHue u NPU3HAK
MEPIEHAUKYISIPHOCTH ABYX IUIOCKOCTEH, yMEThb
CTPOUTD JINHEHHBIH yroj JABYTpaHHOTO yriia

95

Jlorapudmuaeckne HEpaBeHCTBA

n/p

MIPUMEHSATh METOJ| 3aMEHbl MEePEMEHHBIX IS
CBelleHUs] JIOrapu()MUUECKOr0 HEPaBeHCTBA K
palMoHaIbHOMY BHIY, IPUMEHITH CBOICTBa
MOHOTOHHOCTH JIOTapU(HMHUIECKOH HYHKITUU TPH
penieHnn 0oJee CI0XKHBIX HEPABEHCTBR;

96

20 "Henensa

Jlorapudgmuyeckre HepaBeHCTBA

HCIIONIb30BaTh ISl TMPUOJIMKEHHOTO PELICHUs
HEepaBeHCTBA IpadUueCKUi METO]

97

JByrpannsiii yroa. IIpu3Hak nepneHauKyIsspHOCTH IBYX
MJI0CKOCTEN

3HATh oTipenieNeHue u MIPU3HAK
TIEPIICHANKYIAPHOCTH JBYX IUIOCKOCTEH, YMETh
CTPOUTDH JIMHEWHBIN YTOJ JIBYTPaHHOTO yria

98

Jlorapudmudeckne ypaBHEHHs U HepaBeHCTBa. Pemenue
3a1a4

/p

YMETH peulaThb JIOFapI/I(i)MI/I‘IGCKI/Ie YpaBHCHUSA U
HCEPABCHCTBA PA3JIWMYHOI0 YPOBHA CJIOKHOCTH,
0606H13TI) U CHUCTCMATU3UPOBATH IMOJTYUYCHHBIC
3HaHUuA

99

TIpsimoyronbHBIN TapauieNenumne]

BIIAJIETh TOHATHEM MPSIMOYTOJIBHOTO
TapaJulesienuIe 1a; 3HaTh CBOMCTBA TpaHel, IByTrpaH-
HBIX yIJIOB W JMaroHajged  MpsMOYTrOJbHOTO

napajuienenunena., ymeTb

MPUMEHATh cBOICcTBa MPSIMOYTOJIBHOTO
napajesenunea Ipyu Hax0XkKICHUU €ro AuaroHaiei.

100

KourpoabHas padora Ne 7 «Jlorapupmuueckas
GyHKUMA»

K/p

yMeTh TPUMEHATH Ha MPAaKTHKE MOIYICHHBIC
3HAaHUSI W yMEHHus 1o teMe «Jlorapupmuueckas




GhyHKIHSY, (dhopmupoBaHHe HaBBIKOB
caMOaHalu3a, KOPPEKTUPOBKA 3HAHUN U YMEHUI

101

21 "enensa

IIpsimoyronbHBIN TapajuieNenumne]

TECT

BIIAJIETh TOHATHEM MPSIMOYTOJIBHOTO
TapaJuleNienuIe/1a; 3HaTh CBOMCTBA TpaHel, ByTrpaH-
HBIX YIJIOB W JMaroHajged  MpsMOYTrOJbHOTO
napaseaenunesna., yMeTb

MPUMEHATh CBOICTBa MIPSIMOYTOJIBHOTO
napajiesenunea Ipyu Hax0XK/ICHUU €ro AuaroHaiei.

102

Paguannas mepa yria

BIIaJIeTh TIOHATHEM paJiaHHas Mepa yIia, yMeTb
TIePeBOIUTH paliaHbl B TPagychl M HA0060poT

103

HOBOpOT TOYKH BOKPYT Ha4aJla KOOpAUHAT

BIIaJIETh IOHATUE CAMHUYHON OKPYKHOCTHU U IIOBOPOTA
TOYKM BOKpPYI Hadana KOOPJHMHAT, yMETh HAaXOAUTb
KOOpAUHATHI TOUKH IIPU 33laHHOM IIOBOPOTE, CTPOUTh
TOUYKHU Ha OKPY>KHOCTH U OLPEACIATH YIIbl [I0BOPOTA.

104

IlepnenauKyIApHOCTH MPSIMBIX U MIOCKOCTEH. Penenue
3ama4

3HATh ONpeJelieHre Ky0a, mapaieienumena., yMeTb
HaXOIUTh AUAroHaNb Ky0a, yroJl MEeXay AUaroHaiIblo
Ky0a ¥ IUIOCKOCTBIO OJIHOM M3 €ro rpaHeil; HaxoIuTh
U3MEpPEHUs IPSAMOYIOJIBHOTO MapajllesIeuIesia, yroi
MEXJIy TpaHbl0 U  JHArOHANbHBIM  CEYEHHEM
MIPSIMOYTOJIBHOTO TTapaJUIeIienuIena, Kyoa

105

IToBOPOT TOYKH BOKPYT Hadasia KOOPIMHAT

TECT

BIIAJIETh MOHITUE EAMHUIHON OKPY>KHOCTH M TOBOPOTA
TOYKH BOKpPYI Hadana KOOPJHWHAT, yMETh HaXOAUTH
KOOpPAMHATHI TOYKH TPH 33laHHOM [TOBOPOTE, CTPOUTH
TOYKH Ha OKPYHOCTH U OTIPEAEINATh YIJIbl IOBOPOTA.

106

22 "Henensa

Omnpeenenne CHHyca, KOCHHYCa, TAHICHCA, KOTAaHICHCA

3HaTh ONpeJelieHHe CHHYyCa, KOCHHYyCa, TaHTeHca U
KOTAaHIeHCa yriia, TaOJIMIy YacTO BCTPEYaOIIMXCS
3HAa4YCHUM CHHYyCa, KOCHHYCa, TAHT'€HCA U KOTaHI'€HCa

107

IlepneHauKyIIpHOCTD NPSIMBIX U IUIOCKOCTEN. Pemenue
3amaq

3HaTh OMNpeJielieHne Ky0Oa, mapanenenunena., yMeTb
HaXOIUTh AUAroHaNb Ky0a, yroyl MeXay AUaroHaIblo
Ky0a ¥ IUIOCKOCTBIO OJIHOM M3 €ro rpaHeil; HaxoIuTh
U3MEpPEHHs IPSAMOYTOJIBHOTO MapajllesIeuIesa, yroi
MEXJIy TpaHblO U  JHArOHANbHBIM  CEYEHHEM
IPSIMOYTOJIBHOTO MapaJuleNienunesaa, Kyoa




108

3HaKu CHHYyCa, KOCHHYCa, TAHT€HCa, KOTAHTeHCa

TECT

3HaTb 3HAKW II0 YETBEPTAM CHHYCA, KOCHHYCA,
TaHI'CHCA U KOTAHI'€HCA, YMETH OIIPCACIISITh 3HAK YHCJla
B 3aBUCUMOCTHU OT YE€TBEPTHU

109

IlepnenauKynApHOCTH MPSIMBIX U MIOCKOCTEN. Pemenue
3a1a4

n/p

3HATh ONpEJCIICHHE Ky0a, MmapajuielieuIe/ia., yMETh
HaxOJUTh IHaroHayib Kyba, yroi Mex1y IHaroHaibio
Ky0a ¥ TUIOCKOCTBIO OJTHOM M3 €ro rpaHeill; HaXOJUTh
HU3MEpEHHUs NMPSIMOYTOJIFHOTO Mapaijeenunena, yroi
MEXIy TpPaHbIO H  JUArOHAIBGHBIM  CCUYCHHUEM
MPSIMOYTOJIFHOTO Mapajuieenunesna, kyoa

110

3aBUCHMOCTb MEKAY TPUTOHOMETPUIECKUMHU (PYHKIUSIMH
OJTHOTO M TOTO K€ apryMeHTa

3HaTh OCHOBHOEC TPUIOHOMETPHYECKOE TOXKIECTBO;
(GopMynbl,  BBIpaXAIOLIME  3aBUCUMOCTb  MEXAY
CHHYCOM, KOCHHYCOM U TAHI'€HCOM OJTHOTO U TOTO Xke
yria , COBepIIaTh IpeoOpa3oBaHUS  MPOCTHIX
TPUTOHOMETPUYECKHUX BBIPAKEHUI; YMETh yIpoIlaTh
BEIPAXKEHHSI C TIPIMEHEHHEM OCHOBHBIX (OpMYII
TPUTOHOMETPUYECKHX (YHKIHMI OIHOrO M TOro e
apryMeHTa

111

23 "Henensa

3aBHCUMOCTB MEXIY TPUTOHOMETPHICCKUMHU (PYHKIUIMHI
OJIHOTO U TOTO K€ apryMeHTa

n/p

3HATH OCHOBHOE TPUTOHOMETPUYECKOE
TOKAECTBO; (dopmyisl, BBIpaKaromye
3aBHCUMOCTb MEXJAY CHHYCOM, KOCHUHYCOM U
TAQHM€HCOM OJHOTO U TOTrO € YyIJa , COBEepIIaTh
npeoOpa3oBaHMsl MPOCTHIX TPUTOHOMETPHYECKUX
BBIDOKCHUH; YMETh YIPOIIATh BBIPAKEHHS C
HNPUMEHEHUEM OCHOBHBIX dopmyn
TPUTOHOMETPUUECKUX (DYHKIUH OZHOTO M TOTO
e apryMeHTa

112

KonTpoabnas padora Ne § «IlepnenauKyJIsipHOCTD
NPSMBIX H ILIOCKOCT e

K/p

yMETb MPHUMEHATh Ha INPaKTUKE MOIy4YCHHBIE
3HAHUS u yMEHUs o TeMe
«[lepneHAUKYISIPHOCTD NPSIMBIX U IIOCKOCTEM,
(opmupoBanue HaBBIKOB caMOaHaJIu3a,
KOPPEKTUPOBKA 3HAHUM U yMEHUH

113

TpuroHOMETpHUYECKHE TOKIECTBA

YMETH JOKa3bIBaTh TPUTOHOMETPHUUICCKUEC
TOXACCTBA, HCIIOJB3YysS PAa3JIMYHBIC CHOCO6BI;
yHnpoumarb  BbIpaXXCHUA C TMpPUMCHCHUEM




OCHOBHBIX  (OpPMYNI  TPHUTOHOMETPHUECKHX
(hyHKIHH OJHOTO apTyMEHTa.

114

Mpmuororpannuku. [Ipusma

TECT

3HATh 3JEMEHTH MHOTOTPAHHWKA: BEPIIHHBL,
pebpa, TpaHHW; OIpeeNcHHE TPABHILHON
MIPU3MBI; TUTOINAIN IOBEPXHOCTH MIPHU3MEBI, YMETh
n300paXkaTh MPABIIIBHYIO IPU3MY Ha 4epTekax,
CTPOHTH €€ CEUCHHUE;

115

TpI/IFOHOMeTpI/ILIeCKI/Ie TOXKIACCTBaA

n/p

yMETh JIOKa3bIBaTh TPUTOHOMETPUUECKHE
TOXKIECTBA, HCIONB3YS Pa3IMIHBIC CIIOCOOBI;
YIOpOMAaTh  BBIPAKCHHUS C TpUMEHEHUEM
OCHOBHBIX  (OpPMYNI  TPUTOHOMETPHYCCKHUX
(yHKIHH OJHOTO apTyMEHTa.

116

24 menensa

CuHyc, KOCUHYC ¥ TAHT€HC YTJI0B

a u-ao

TECT

3HaTh (OPMYIIBI CHHYC, KOCHHYCa M TaHI'CHCA
yTJIOB

0 ¥ — 0, yMETh HCIOJb30BaTh HX IpU
JI0Ka3aTeNnbCTBE  TOXKAECTB U YNPOUICHUU
BBIpaXKEHUI

117

IIpusma. Ilnomans NOBEPXHOCTU NPU3MBI

YMETH HaXOJIHUThb NOJIHYIO u 60KOByIO
IMMOBEPXHOCTHU HpaBHHLHOﬁ

118

DopMyITBI CIIOKEHUS

3HATH (POPMYIIBI CIIOKEHHS YTIIOB, IPUMEHSTH HX
TIPY peIIeHUH 3a1ad.

119

TIpuzma. [no1aas MOBEPXHOCTH IPU3MBI

YyMETh HAaxXOOUTh TONHYO H  OOKOBYIO
MOBEPXHOCTU MPABUIBHOM

120

DopMyIIbI CIOKEHUS

n/p

3HaThb (bOpMyJ'H)I CJIOKCHUS YTJIOB, IPUMCHATH UX
Ipy pCUICHUU 3ada4.

121

25 "enensa

CuHyc, KOCHHYC ¥ TaHTEHC IBOMHOTO yTia

3HaTh (OPMYNBI CHHYCa, KOCHHyCa W TaHTCHCA
JIBOWHOTO yTJla, YMETh NPUMEHATH (HOPMYIIBI
CHHYyCa, KOCHHyCa M TaHT€HCa IBOWHOIO yrJia
TIPY YIIPOIIEHUH BBIPaKEHUI

122

IIpusma. Ilnomans NOBEPXHOCTU NPU3MBI

n/p

YMETH HaXOJIUThb NOJIHYIO u 60KOByIO
IMMOBEPXHOCTHU HpaBHHLHOﬁ

123

CI/IHYC, KOCHHYC U TAHT'CHC HBOﬁHOFO yria

3HaTh (OPMYJIBI CHHYCa, KOCHHYCa M TaHI'CHCa
JBOMHOTO YTIja, yMETh HPUMEHSTH (HOopMyIibl
CHUHYyCa, KOCHUHyCa M TaHT€HCa IBOMHOIO yria
IPH YIPOIIEHUN BBIPaKEHUN




124

TTupamuna

3HATH OIpENeNICHNE MHUPAMHUIBI, €€ JIEMEHTOB;
YCEUCHHOH MUpaMHIBL; IDIOMIaIH TOBEPXHOCTH.
yMeTh H300pakaTh MUPaMUAY Ha YepTeXk,ax;
CTPOWTH CEYCHHE IUIOCKOCTHIO, MaparielbHON
OCHOBAHMIO WM  CEYEHHUE, INPOXOJsdIlee dYepes
BEepPIIMHY ¥ [WMAaroHajb OCHOBaHUS, peIIaTh
3a/1a4u.

125

26 "Henensa

CI/IHYC, KOCHHYC U TAHI'CHC IMMOJIOBUHHOI'O yIJia

TECT

3HaTh (OPMYJIBI CHHYCa, KOCHHYCAa M TaHI'CHCa
MOJIOBUHHOT'O YIJIa, YMETh NPUMEHSTH (hOPMYJIbI
CUHYCa, KOCUHYCa U TaHT€HCa ITOJIOBUHHOTO yIJia
IPH YIPOIIEHUN BBIPAKEHUN

126

Dopmynsl TPUBEACHUS

3HATh BBIBOJ (hOPMYJI IPUBEACHUS, TPABHUIIO JJIS
UX 3aIIOMHHAHUS, YMETh NPHUMEHATH (POPMYITBI
TIPUBEICHUS JUIS BBIYMCICHUS 3HAUYCHUH YTIIOB,;
yOpoLaTh  BBIPAKEHUSI, UCIIOJB3Ysl OCHOBHBIE
TPUTOHOMETPUYECKHE TOXJecTBA U (HOpMyIIbl
TIPUBEICHHS

127

[IpaBuibHas nupamuna

TECT

3HATH OIpPEICIICHUE MHUPAMHUIBI, €€ IIEMCHTOB;
YCEUCHHOH MUpaMHIBL; IDIOMIaIH TOBEPXHOCTH.
yMeTh H300pakaTh MUPaMUAY Ha YepTeXk,ax;
CTPOWTH CEYECHHE IUIOCKOCTHIO, MapairielbHON
OCHOBAHHIO WM  CEYEHHE, INPOXOJsIlee dYepes
BEepPIIMHY ¥ [WMAaroHajh OCHOBaHUS, peIIaTh
3a/1a4u.

128

dopmyIbl IpUBeICHHS

3HATh BBIBOJ ()OPMYJI IIPUBEICHUS, IPABUIIO IS
UX 3allOMHHaHMs, YMETh HPUMEHATH (OPMYJIBI
NPUBEJICHUS ISl BBIYUCICHUS! 3HAYCHUH YTJIOB;
yIpOIIaTh  BBIPAKEHHS, UCIIONB3YS OCHOBHBIC
TPUTOHOMETPUUYECKHE TOXIECTBA M (HOPMyIIBI
MPUBEICHUS

129

CyMMa ¥ pa3HOCTh TPUTOHOMETPHUIECKUX (HYHKIIUH

3HaTh (OPMYIBI CyMMBI U Pa3HOCTH CHHYCOB;
(hopMyJIBI CYMMBI M Pa3HOCTH KOCHHYCOB, YMETh
peoOpa3oBbIBATh CYMMBI TPHTOHOMETPHYECKUX
¢yHKIM B TPOM3BENCHHE,  IPOBOJIUTH
npeoOpa30BaHMs MPOCTHIX TPUTOHOMETPHYECKUX
BBIPA)KEHU

130

IIpaBuibHas nupamuga

3HATH OIpENeICHNE MHUPAMHUIBI, €€ JIEMEHTOB;
YCEUCHHOH MUpaMHIBL; IDIOMIa I TOBEPXHOCTH.
yMeTh H300pakaTh MUPaMUAY Ha YepPTEXk,ax;




CTPOUTH CEYEHHE IUIOCKOCTHIO, MapajieIbHOM
OCHOBaHHMIO M  CEYeHHE, MNPOXOAflIee 4epes
BEpIIMHY M JHMaroHajdb OCHOBaHHMs; pelaTh
3aJja4H.

131

27 "Henensa

CyMMa U pa3HOCTh TPUTOHOMETPHUECKUX (YHKIIUN

3HaTh (OPMYIBI CyMMBI U Pa3HOCTH CHHYCOB;
(hopMyJIBI CYMMBI M Pa3HOCTH KOCHHYCOB, YMETh
peoOpa30BHIBATE CYMMBI TPUTOHOMETPHUUECKHUX
¢yHKIMI B TPOM3BENCHHE,  IPOBOJIUTH
npeoOpa30BaHMs MPOCTHIX TPUTOHOMETPHUYECKUX
BBIPa)KEHU

132

YceueHnHas nupamMua

3HATH OIpENeICHNE MHUPAMHUIBI, €€ JIEMEHTOB;
YCEUCHHOH MUpaMHIBL; IIOMIa I TOBEPXHOCTH.
yMeTh H300pakaTh MUPaMUAY Ha YePTEkKax;
CTPOWTH CEYCHHE IUIOCKOCTHIO, MaparielbHON
OCHOBAHHIO M  CCUCHHUE, IMPOXOJIlee dYepes
BEepIIMHY W JHaroHallb OCHOBAaHWA; pelIaTh
3a/1a4u.

133

Tpuronomerpuueckue Gopmynsl. Penienue 3anau

yMeTh  0000maTh W  CHUCTEMATH3HPOBATH
MOJy4eHHbIC 3HAHUS, [PUMEHATh WX Ha
MPAaKTHKE npu peIICHHH KOHKPETHBIX
MaTeMaTHYECKHX 3a1ay

134

VYceueHHas nupamua

n/p

3HATH OINMPEICIICHHUE MUPAMHUIBI, €€ DJIEMEHTOB;
YCEUEHHOM MUPaMUIBI; TUIOMIA/H TIOBEPXHOCTH. ,
yMETh HM300paXkaTh MHpAMHUAy Ha YepTexax;
CTPOUTH CEYEHHUE IUIOCKOCTHIO, MapajiebHOM
OCHOBAaHHMIO M  CEUEHHE, MHPOXOAsIlee depes3
BEpUIMHY U JUaroHajdb OCHOBAHHS; pEIIATh
3a/a4u.

135

KourpoabHas padora Ne 9 «TpuroHomerpuieckue
$opmyasn

K/p

yMeTb TPUMCEHSATH Ha TPAKTUKE IOIyYCHHBIE
3HAHMSA u YMEHHUS 1o TeMe
«Tpuronomerpuueckas GbyHKIID,
(opmupoBanue HaBBIKOB caMOaHaJIu3a,
KOPPEKTHPOBKA 3HAHUHN U yMEHUIl

136

28 "Henensa

VYpaBHeHuecosx = a

3HATh  ONpEICICHHE AapKKOCHHyCa  4YHCIA,
dbopMyny Ans peHIeHUs YpPaBHEHUS COSX = a,
YaCTHBIC CITy4au PEUICHUS YPABHCHHS COSX = -1,
cosx = 1, cosx = 0, yMeTh pemarh MpPOCTEHIIIHE
TPUTOHOMETPUYECKHIE YPABHEHHSI, HAXOIHUTh BCE
KOpHHM ypaBHEHHS Ha 3aJlaHHOM IPOMEXKYTKE;




pemaTh 10 ajJrOpUTMy OJHOPOITHBIC YPaBHEHUS;
pemaTs TpocTeiimne ypaBHEHHS BBEICHHEM
MIEPEMEHHOM 1 pa3IOKCHUEM Ha MHOXKHUTEIIH.

137

Mmuororpannuku. Pemenue 3ama4

ymMeTp 0000mare W CHUCTEMaTH3HpOBATH
NOJydYeHHbIE 3HAHWS, MPUMEHSITh WX MpH
peleHnH 3a1a4

138

VYpaBHeHuecosx = a

3HaTh  ONpeJeJICHHWEe apKKOCHHyca  4YHCIIa,
(dopMyny aisl pelieHUs ypaBHEHHs COSX = a,
YacTHbIE CITydau PELICHUs] ypaBHEHUS cOosX = -1,
cosx = 1, cosx = 0, yMeTh pelIaTts IpocTenne
TPUTOHOMETPUUYECKHE YPAaBHEHHSI; HAXOIAUTH BCE
KOPHH YpaBHEHHS Ha 3aJaHHOM HPOMEXYTKE;
pewarh 10 aJITOPUTMY OJHOPOJIHBIE YPaBHEHHUS,
peumaTh NpPOCTEWIIMe YypaBHEHHUS BBEICHHEM
MepEMEHHOM U Pa3JI0KEHUEM Ha MHOKUTEIIH.

139

YpaBHenuecosx = a

3HaTh  ONpefeleHHe AapKKOCHHyca  YHCIa,
bopMyiy Aid pelIeHUs YpaBHEHHS COSX = a,
YaCTHBIE CITy4an peleHus ypaBHEeHHUs cosX = -1,
cosx = 1, cosx = 0, yMeTh pelaTts NpocTenne
TPUTOHOMETPUUYECKHE YPAaBHEHHSI; HAXOIAUTh BCE
KOpHHM YpaBHEHHUsS Ha 33JlaHHOM IIPOMEXYTKE;
pemars Mo ajJropuTMy OJHOPOJHBIE YPaBHEHUS;
pemate NpOCTEHIINE YpPaBHEHHS BBEACHHEM
MEPEMEHHOM U Pa3JI0’)KEHUEM Ha MHOKUTEIIH.

140

Cummerpus B mpocTpancTBe. [loHsITHE TPaBUIIEHOTO
MHOTOTPaHHHUKA. DIIEMEHTH CHMMETPHH ITPABHIIHHBIX
MHOT'OT'PaHHHUKOB

3HaTh BUABI CHUMMETPHH B IPOCTPAHCTBE;
OCHOBHBIE MHOTOTPAaHHHKH, YMETHb OIPEIEIATh
HEHTPBI CHMMETPHH, OCH CHMMETPHH, IJIOCKOCTH
CUMMETpHH Ui Ky0a W mapajuleNenune/a;
pacro3HaBaTh Ha MOJENAX W YepTexkax,
BBIMIOJIHAITH YEPTEXKHU 0 YCIOBHUIO 3aJaUH.

141

29 Henensa

VYpaBHeHue sin x = a

3HATh ONpE/eNICHHE apKcuHyca ducia, Gopmyiy
JUISL PELICHUs] ypaBHEHHs SINX = a, YacTHbIE
Clly4ad, yMeTh pellaTh KBaJpaTHbIC ypaBHEHHS
OTHOCHUTENILHO




SinX ;0JHOPOAHBIC YpaBHEHUS IEPBON M BTOPOH
CTETIeHH; HAXOINTh 3HAYCHUS apKCHHYyCa YHCIIa;
HAXOJWUTh BCE KOPHU YpaBHEHHS Ha 3aJlaHHOM
MIPOMEKYTKE.

142

VYpaBHeHue sin x = a

3HATh ONpE/eNICHHE apKcuHyca ducia, Gopmyiy
JUISL PELICHUs] ypaBHEHHs SINX = a, YacTHbIE
Clly4ad, yMeTh pellaTh KBaJpaTHbIC ypaBHEHHS
OTHOCHUTEIILHO

SINX ;0THOPOJHBIE YPaBHEHHMS IIEPBOH M BTOPOM
CTEMNECHU; HAXOAUTh 3HAUCHUS apKCHUHYyCa YHCIIA;
HAaXOAWTh BCE KOPHU YPAaBHCHMS Ha 3aJlaHHOM
MPOMEXYTKE.

143

CI/IMMeTpI/IH B IIPOCTPAHCTBE. IlousTue IMMpaBUJIbHOTO
MHOT'OTpaHHUKA. DJIeMEHTBI CUMMCTPUHU MMPABUIIbHBIX
MHOTOTPaHHUKOB

TECT

3HaTb BHUAbl CHUMMCETPUHM B HPOCTPAHCTBC,
OCHOBHBIC MHOI'OI'paHHUKH, YMETb ONPCACIATH
HEHTPBI CUMMETPUHN, OCU CUMMETPUH, IINIOCKOCTU
CUMMCTpUN  JI Ky6a u napajuiejcnumnena,
pacrio3HaBaTb Ha MOACIAX W  YCPTCIKaAX,
BBITIOJIHATH YEPTCHKU 110 YCIIOBUIO 3ada9U.

144

YpaBHenue sin x = a

3HATh OTpE/CICHNE apKCUHYyCa Yncia, HopMyITy
JUIA peIIeHUs YpaBHEHHUS SinX = a, YacTHBIC
CIIydaW, yMETh pemaTh KBaJpaTHBIC ypPaBHEHUS
OTHOCHUTENILHO

SINX ;0THOPOJHBIE YPaBHEHHMS IIEPBOH M BTOPOM
CTETEHH; HaXOIUTh 3HAUEHUs apKCHHYyCa YHUCIIa;
HaXOJWUTh BCE KOPHM ypaBHEHHs Ha 3aaHHOM
TIPOMEXKYTKE.

145

VYpaBHEHUEIg X = @

3HaTh  ONpPENCICHHE  apKTaHIe€HCa  4YHCIa;
(dhopMymy I pemieHus ypaBHEHHS tgx = a, ctg
X=a , YMETh peuath npocTeiine
TPUTOHOMETPUYECKUE YPABHEHUSI OTHOCUTEIBHO
tgxu ctgx mo opMmynam; pemaTh KBaJpaTHBIC
YpaBHEHHUs, CBOAUMBIE K HHUM OJHOPOIHBIE
YpaBHEHHUS [IEPBOM U BTOPOM CTENEHH; HAXOIUTh
3HAYEHUS apKTaHIE€HCA YUCIIa;




146

30 "Henensa

Mmuororpannuku. Pemenue 3ama4

MPUMEHSTD [T PEIISHIS 3a/1a9 TIOHATHS TPA3MBI
U €€ AJIEMEHTOB, NMPSMOW ¥ HAKJIOHHOUW MPU3MBI,
NpaBWIBHOM  TpPHU3MBI, THpPaMUII W ee
3JIEMEHTOB, NPABUJIBHON M YyCEYEHHOM MHpa-
MUZBL; (HOPMYIBI TUTOIMATH OOKOBOW M TOJHOM
MOBEPXHOCTH IHUPAaMUABI, IUIOMAAX OOKOBOH
TMOBEPXHOCTH TMpPaBWIBHOW W YCEUEHHOW M-
paMUIBL, TUIOMAANA TIOBEPXHOCTH MPSIMON W
HAKJIOHHOH MPU3MBI

147

VYpaBHEHUEIg X = @

3HaTh  ONpPENCICHHE  apKTaHIe€HCa  4YHCIa;
(dhopMymny I pemieHns ypaBHEHHS tgx = a, ctg
X=a , YMETh peuath npocTeiine
TPUTOHOMETPUYECKHUE YPABHEHNUST OTHOCUTEIBLHO
tgxm ctgx 1o dopMysaMm; pemiaTh KBaJIpaTHBIE
YpaBHEHHUs, CBOAUMMBIE K HHUM OJHOPOIHEIE
YpaBHEHHUS [IEPBOM U BTOPOM CTENEHH; HAXOIUTh
3HAYEHUS apKTaHIE€HCA YUCIIA;

148

Pemrenue TpuroHoMeTpuiecKux ypaBHeHuH (Y paBHEHUS,
CBOJISIINECS K KBaIPATHBIM)

3HATh OCHOBHBIE TPUTOHOMETPUYECKHE
(hopMyNBI;  OCHOBHBIE  CIIOCOOBI  pEIICHHS
TPUTOHOMETPUYUECKHUX YPaBHEHUI

149

Mmuororpannuku. Pemenue 3ama4

n/p

NPHUMEHSTH [UI pEIIEHH 33144 IIOHATHS ITPA3MBI
U €€ DJIEMEHTOB, IPSMON U HAKJIOHHOW NPU3MBI,
OpaBUIBHOM  HpU3MBI, MHpaMUABl U €€
SJIEMEHTOB, MpPAaBUIBHON U YCEYEHHOW mHpa-
MUJIBL; (opMyIIBl TUTONIa g OOKOBOM M MOJIHOM
MTOBEPXHOCTH MHPaMUABI, IUIOMWAAN OOKOBOI
MOBEPXHOCTU IIPABWIBHON M YCEYEHHOM Iu-
pamMuzbl, IUIOIIAJY IIOBEPXHOCTU IPSAMOH U
HaKJIOHHOH NPU3MBbI

150

Perenue TpuroHomMeTpuieckux ypaBHeHuit (Y paBHeHHS,
CBOJISILIIMECS K KBaJAPaTHBIM)

TECT

3HATh OCHOBHBIE TPUTOHOMETPUUECKUE
(opMysIBI;  OCHOBHBIE  CHOCOOBI  pELIEHHS
TPUTOHOMETPUYECKHUX YPaBHEHHH

151

31 wenenst

Pemenne TpuroHoMeTpruUeCKUX ypaBHEHHUI! (YpaBHEHHS BUAA

asinx + bcosx =0c)

WCIOJIb30BaTh METOJ1 BCIIOMOTaTEJILHOTO
apryMeHTa Mpu PeleHud TPUTOHOMETPUUYECKUX
ypaBHEHHM
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Pemenne TpuroHOMETpUYECKUX YpaBHEHUN
(OmHOpPOIHBIE M HEOAHOPOHBIC TPUTOHOMETPUICCKUE
YpaBHECHHUS)

YMeTh pemaThb
TPUTOHOMETPHUIECKHE YPABHEHUS

OJTHOPOJHBIE

153 KourpoabHas padora Ne 10 «MHOrorpaHHuKH» K/p IPUMEHSTh HA IPAKTUKE IOIYYEHHbIE 3HAHUS U
yMEHHSA 1o TeMe «MHOTOTpaHHUKNY,
(opmupoBanue HaBBIKOB caMOaHaJIu3a,
KOPPEKTUPOBKA 3HAHUM U yMEHUH
154 Pemenne TpUroHOMETpUYECKUX YPaBHEHUIT n/p yYMETb peuiarsb OJIHOPOJHbIE
(OnHOpOaHBIE ¥ HEOAHOPOAHBIE TPUTOHOMETPHUECKUE TPUTOHOMETPUYECKHUE YPABHEHUS
YpaBHEHHUS)
155 Pemiennie TpUroHOMETPUYECKUX YPABHEHUN U CUCTEM TECT YMETh pelaTh TPUrOHOMETPUYECKUE YPABHEHHS U
ypaBHeHHit CHCTEMBI YPABHEHUH Pa3IMIHOIO YPOBHS CIIOXKHOCTH,
UCTIOJNB3YSI PA3IMUHBIC CIOCOOBI PEIECHHS.
156 32 wepens KourpoabHas padora Ne 11 «Tpuronomerpuyeckue K/p YMeTh NPUMEHATh HA MPAKTUKE IOJYyYEHHbIE
YPaBHEHHU» 3HAHUS u yMEHUs o TeMe
«TpuroHomerprudeckue YpaBHEHHUSAY,
(opmupoBanue HaBBIKOB caMOaHaJIu3a,
KOPPEKTUPOBKA 3HAHUW U YMEHUU
157 PezepBubiit ypok [IpumMeps! peniennst mpocTeHImx TecT yMETh pemarb TPUTOHOMETPUUECKHUE
TPUTOHOMETPHUYECKIX HEPABCHCTB. HEpPaBEHCTBA
158 PesepBHblil ypok IIpumeps! peienus npocreimux n/p yYMETb peuiars TPUTOHOMETPUUECKUE
TPUTOHOMETPUYECKUX HEPABEHCTB. HEpaBEHCTBA
159 PesepBHBIIl  ypoOK. Pemenne TpuUroHOMETpHUECKUX yMeTb OTBEUaTb Ha BONPOCHl MO H3YyYEHHOH
ypaBHEHHUH TEMe; pemarh TECTOBBIE 3aJaHus 0a30BOTO
YPOBHS; pellaTh 3aJadll MOBBIIIEHHOTO YPOBHS
CJIOKHOCTH
160 PesepHblit ypok. [ToBTOpeHne. AKCHOMBI CTEPEOMETPUH yMETh OTB€YaTh Ha BOMPOCHI MO HW3YYEHHOU
U UX CIIEACTBUS TEeMe; pelarb TEeCTOBbIE 3aJaHus 0a30BOTO
YPOBHSI; pellaTh 3afayll MOBBIIIEHHOIO YPOBHS
CJI0’KHOCTHU
161 | 33 memens Pemenne TpuroHoMeTpu4eCKIX HEPABEHCTB yMeTb OTBEUaTb Ha BONPOCHl MO H3yYEHHOH
IToBTOpEHUE TEeMe; pelarb TECTOBbIE 3aJaHus 0a30BOTO




YPOBHS; pemiaTh 3afadil MOBBIIICHHOTO YPOBHS
CIIO’)KHOCTH

162 Pemenne noka3atenbHbIX YPAaBHEHHI 1 HEPABEHCTB YMETb OTBEYaTh Ha BOIPOCH IO H3Y4YEHHOH
TEMe; pemarh TECTOBBIE 3aJaHusl 0a30BOTO
YPOBHS; pellaTh 3a4adll MOBBIIIEHHOTO YPOBHS

CJI0’KHOCTHU
163 IosTopenue. IlepneHIUKyIAPHOCTD NPSIMBIX U yMETb OTBEUaTb Ha BONPOCHl MO M3YyYEHHOH
IUIOCKOCTEH TEeMe; pelarb TEeCTOBbIE 3aJaHus 0a30BOTO
YPOBHSI; pellaTh 3afayil MOBBIIIEHHOIO YPOBHS

CJIOKHOCTH
164 IToBTOopenue. PeleHne mnoka3aTeiabHbIX YpPaBHEHUH U YMETb OTBEYaTh Ha BOIPOCH IO H3Y4YEHHOH
HEPAaBEHCTB TEeMe; pemarh TECTOBBIE 3aJaHust 0a30BOTO
YPOBHS; pellaTh 3aJadll MOBBIIIEHHOTO YPOBHS

CJI0’KHOCTHU
165 IToBTOpeHue. PemieHue uppauroHaabHBIX YpaBHEHUH U yMeTb OTBEUaTb Ha BONPOCHl MO M3yYEHHOH
HEpPaBEHCTB TEeMe; pelarb TEeCTOBbIE 3aJaHus 0a30BOTO
YPOBHSI; pellaTh 3afayil MOBBIIIEHHOIO YPOBHS

CJIOKHOCTH
166 | 34 menens IToBTOpenue. Pemenne upparioHAIBHBIX ypaBHEHHHA U YMETh OTBeYaThb Ha BOINPOCHI IO W3YYEHHOH
HEPAaBEHCTB TEMe; pemarh TECTOBBIE 3aJaHus 0a30BOTO
YPOBHS; pellaTh 3aJadll MOBBIIIEHHOTO YPOBHS

CJI0’KHOCTHU
167 IToBTOpeHue. PemieHue uppanyoHaNBHBIX YpaBHEHUH U yMeTb OTBEUaTb Ha BONPOCHl MO H3YyYEHHOH
HEpPaBEHCTB TEeMe; pemarb TEeCTOBbIE 3aJaHus 0a30BOTO
YPOBHSI; pellaTh 3afaydl MOBBIIIEHHOIO YPOBHS

CJI0’KHOCTHU
168 IToBTopenue. Pemenne norapupMudeckux ypaBHEHHH U YMETb OTBEYaTh Ha BOIPOCH IO H3Y4YEHHOH
HEPAaBEHCTB TEeMe; pelaTh TECTOBBIE 3aJaHus 0a30BOTO
YPOBHS; pellaTh 3aJadll MOBBIIIEHHOTO YPOBHS

CJIOKHOCTH
169 [ToBTopenue. Pemenune norapupmMudeckux ypaBHEHHH H n/p yMeTb OTBEUaTb Ha BONPOCHl MO H3YyYEHHOH
HEpPaBEHCTB TEeMe; pelarb TEeCTOBbIE 3aJaHus 0a30BOTO
YPOBHSI; pellaTh 3afaydl MOBBIIIEHHOIO YPOBHS

CJI0’KHOCTHU
170 IToBTopenue. Pemenne morapnpMudeckux ypaBHECHHN U YMETb OTBEYaTh Ha BOIPOCH IO H3Y4YEHHOH

HEpaBEHCTB

TEMe, pemaTrh TEeCTOBBIE 3agaHus 0a30BOTO
YPOBHSI;, pemaTh 3afadil MOBBIIICHHOTO YPOBHS
CIIO’)KHOCTH




6. Onucanue y4eOHO-MeTOAMYECKOT0 U MATEPUAIbHO-TEXHUYECKOI0 o0ecnevyeHnsi 00pa3oBaTeIbHOI0 nmpoiecca.

1. «Anrebpa u Hayajga MaTeMaTHYECKOTO aHamu3a (6a3oBbIi 1 yriryoaeHusid yposuun) 10-11 xmacce». Apropsr: Amumos IILA. Komsrun F0.M., Tkauesa M.B. u ap. AO

"U3natensctBo "lIpocBemenue"
2017r.

2. «['eomerpusa(6azoBbiii u yrayonennbiii ypoBau) 10-11 kmace». ABtopel: AtanacsiH JI.C.,byry3zoB B.®. Kagomues C.b. u np. AO "UznmarenscTBo

"[IpocBenienue"
2017r.

3. Caiit «Pemry EI'D»
4. Caiit <UZTEST»
5. Komnerorep

6. KK nanenn

Pecypchr:
http://www.fipi.ru I[Topran ®UIN — OenepanbHbIil HHCTUTYT MEJArOrMYECKUX H3MEPEHUN
http://www.ege.edu.ru ITopran EI'D (nndopmanmonnoit moanepxxku EI'D)
http://www.resh.edu.ru/ Poccuiickas 3neKTpoHHas KO



http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.resh.edu.ru/

7. JINCT KOPPEKTHPOBKH MOYPOYHO-TEMATHYECKOTO MIAHMPOBAHNS paGoyeii mporpaMmai.

C 20 MPOBE/ICHA KOPPEKTUPOBKA MOYPOYHO-TEMATHUECKOTO TUNIAHUPOBAHMSI.
[IpuuunsI:
KonmuecTBO ypoKOB 10 KOPPEKTUPOBKH KonmuecTBO ypOKOB 1ocCiie KOPPEKTHPOBKH
/]
ara ) ara
ypoka YpoKa YpoKa YpoKa
0 Tewma ypoxa rocie 1 Tema ypoka (TeMBI ypOKOB) dopma KOppeKIIU
KOPPEKIL (8] KOPPEKIL 0ocCJIC MOCJIE KOPPEKIUN
uu Koppe un KOPPEKI
KLU un
«Paccmotpeno» Ha MO yuutenei oT 20 POTOKOT No
[Ipencenarens MO / /
«CortacoBaHo» 3aM. aupekropa no YBP / /

«_» 20
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