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IHosicHuTEIbHAA 3alIUCKA
JlaHHas mporpamMMa I0 MaTe€MaTHKE COCTaBJIeHAa B COOTBETCTBHHM ¢ TpeOoBaHmsiMu DenepanbHOTO
KOMIIOHEHTa TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApPTa OCHOBHOTO O0IIEro oOpa3oBaHHS MO
MaTeMaTUKe W MPOTrpaMMOi Ui 001ieo0pa3oBaTenbHbIX yupexxaenuii 5 - 11 ximaccesl/ A.I'.Mep3isik,
B.b.Ilonouckuit, M.C.SIkup u np. - M.: Benrana-I'pad, 2019).

MecTto npeaMera B 6a3MCHOM y4eOHOM IJIaHe

[To 6a3ucHoMy yueOHOMY TUIaHy W puMepHOH rmporpamme B 10-11 kmaccax Ha n3ydeHue
npeameta «MaTtematukay OTBOIUTCS o 4 yaca B Hexaento (136 yacoB B ro).

VYyueonsiii iian MBOY «COIIl umenu U.®.11laménkosa c.bonbimas Penbus» oTBOAUT Ha
n3zydyenue matematuku B 10-11 xnacce no 4 ydaca.

Takum oOpazom, npeamer «MaTemaTHKa» SIBISIETCS UHTETPUPOBAHHBIM, coCTOSALIMM B 10 -
11 xiacce U3 AByX pa3ienioB: «Anredpa v Hadaja MaTeMaTUUECKOTo aHalu3ay U «l eoMeTpus».

B 10 xmacce Ha wu3yueHue Kypca «AnreOpa W Hauaja MaTeMaTHYECKOTO aHaIH3a»
otBoauTcs 85 4acoB, Ha m3yueHue Kypca «['eomerpusi» otBoamrcsi 51 wac, Bcero 136 wacos.(34
paboumx HeaeIu )

B 11 kmacce Ha wu3yueHue Kypca «Aisrebpa M Hauyajla MaTeMaTHYECKOTO aHan3a»
otBoauTcs 85 4acoB, Ha m3yueHue kypca «['eomerpusi» otBoamurcss 51 wac, Bcero 136 wacos.(34
pabounx HeAeH )

YueoHo-meronnuecknii komiuieke (YMK), ob0ecneunBamommi peaju3anuio padoyei
NMPOrpaMMbi:

MaremaTuka. AJjredopa u Hayana anaam3a. 10 kiacc: 0a30BBI ypOBEeHB: y4eOHOE MOCOOHE IS
ydamuxcst o0meo0pa3zoBarenbHbix opranm3anuii/ A.I'.Mepansk, 1. A.Homuposckuii, B.b.ITononckuit, n
ap. ox pen. [omonsckoro B.E. - M.: Benrtana-I'pad, 2021

MaremaTuka. AJjredopa u Hayaja aHaam3a. 11 kiacc: 0a30BBI ypOBEHB: y4eOHOE MOCOOHE IS
ydamuxcsi o0meoopazoBarenbHbix opranuzanuii/ A.I'.Mep3ansk, J1.A.Homuposckuii, B.b.ITononckuii, n
ap. ox pen. [omonsckoro B.E. - M.: Benrtana-I'pad, 2021

Marematuka. ['eomerpusi(6a30Belii  ypoBeHn): 10  kimacc:  y4eOHMK  UIsl  ydalIuXcs

obmeoOpazoBaTenbHbIX yupexaenuii / A.I'. Mepansk, B.b. [Tononckuii, M.C. Skup. — M.: Benrana-
I'pad, 2021
Marematuka. I'eomerpusi: 11 kiaacc (0a30BBIi  YpPOBEHB): YYEOHHMK IS y4aIIUXCS
obmeoOpazoBaTenbHbIX yupexaenuii / A.I'. Mepansk, B.b. [Tononckuii, M.C. fkup. — M.: Benrana-
I'pad, 2021.

I'eomerpus: 10 xmace: metoauueckoe nocodue / E.B. bynko, A.I'. Mep3nsak, B.b. [lononckuii, M.C.
Axup. — M.:Benrana-I'pad, 2019

I'eomerpus: 11 xmace: metoauueckoe nocodue / E.B. bynko, A.I'. Mep3msk, B.b. ITononckuii, M.C.
Axup. — M.:Benrana-I'pad, 2019



IInanupyemMsble pe3yJbTaThbl OCBOCHHMS Y4e0OHOIO0 NMpeaMeTa.
1.1. JluyHOCTHBIE PE3YJIbTATHI.

JInuyHOCTHBIE pPE3yJIbTaThl OCBOECHUS OCHOBHOM 00Opa30BaTENbHONW TMPOrPaMMbl JIOJDKHBI
OTpaxkarb:

1) poccuicKyro TpakJaHCKYH0 HMJIEHTUYHOCTb, MAaTPUOTU3M, YBAKEHUE K CBOEMY Hapoay,
YyBCTBAa OTBETCTBEHHOCTH Iepen PonmHoM, ropaoctu 3a cBOM Kpal, cBorw Pomauny, nponuioe u
HACTOsIIee MHOTOHAIIMOHAILHOTO Hapoaa Poccuu, yBakeHHE TOCYAapCTBEHHBIX CHMBOJIOB (TepO,
¢uar, ruMH);

2) TpakIaHCKYIO MO3MIMI0 KaK aKTHUBHOT'O U OTBETCTBEHHOI'O WJIEHA POCCUHCKOIo OO0IIECTBa,
OCO3HAIOIIETO CBOM KOHCTHTYLMOHHBIE TIpaBa H OOS3aHHOCTH, YBAXAIOWIETO 3aKOH U
IIPaBOIOPSIIOK, 00JIaJal0IIEer0 YyBCTBOM COOCTBEHHOT'O JIOCTOMHCTBA, OCO3HAHHO IPUHUMAIOIIETO
TpaJMLIMOHHbIE HAllMOHAJbHBIE M OOIIEYEIOBEUECKHEe T'YMAaHHUCTHUECKUE U JIEMOKpaTHYECKHe
LIEHHOCTH;

3) rOTOBHOCTb K CiIy’keHHI0 OTEUYeCTBY, €ro 3aluTe;

4) chopMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKdl U OOIIECTBEHHOM NPAaKTHKH, OCHOBAHHOTO Ha JAMajore KylbTyp, a TakKke
pa3auuHbIX (POPM OOIIECTBEHHOIO CO3HAHUS, OCO3HAHHE CBOEr0 MECTa B MOJIUKYJIBTYPHOM MHUDE;

5) chopMUpPOBAaHHOCTH OCHOB CaMOpa3BUTHS M CAMOBOCIHUTAaHUS B COOTBETCTBUHM C
oOlIeYesIOBEeUeCKUMU LIEHHOCTSIMM M HUJeajlaMd Tpa)XXJaHCKOro o0O0IlecTBa; TOTOBHOCTb U
CIIOCOOHOCTH K CAMOCTOSITEIHHOM, TBOPUYECKOM M OTBETCTBEHHOU JIEATEIHLHOCTH;

6) TOJIEpaHTHOE CO3HAHUE U MOBEJCHHUE B MOJIUKYIBTYPHOM MUPE, FTOTOBHOCTh U CLIOCOOHOCTh
BECTHU JIMAJIOT C JAPYTUMHU JIIOJIbMU, IOCTUraTh B HEM B3aUMOIIOHUMAaHMsI, HAXOAUTH OOIINe LEeTH U
COTPYOHHMYATh I HX JOCTHXKEHHUS, CIIOCOOHOCTh MPOTHUBOCTOSATH HAEOJOTMH SKCTPEMH3MA,
HallMOHAJIM3Ma, KCEHO(POOMM, AMCKPUMHMHALMK [0 COLMAIbHBIM, PEIUTHO3HBIM, pPAaCOBBIM,
HaIlMOHAJIbHBIM IIPU3HAKaM M JPYTUM HETaTUBHBIM COLIMAIbHBIM SIBJICHUSM;

7) HaBBIKUM COTPYIHHYECTBA CO CBEPCTHHUKAMH, NETbMM MIIAJLIET0 BO3pacTa, B3POCIBIMU B
00pa3oBaTesIbHON, OOIIECTBEHHO IOJIE3HOW, Y4€OHO-HCCIICOBATEHCKON, MPOCKTHOM W JPYTrHX
BUJIAX JIESATEIbHOCTH;

8) HpaBCTBEHHOE CO3HAaHME U I[IOBEJEHHME HAa OCHOBE YCBOEHHs OOIEYETOBEYECKUX
LICHHOCTEH;

9) roTOBHOCTP M CHOCOOHOCTb K OOpa30BaHMIO, B TOM YHCIE CaMOOOpa30BaHUIO, HA
IPOTSHKEHUU BCEH KM3HM; CO3HATEILHOE OTHOILIEHHE K HEIIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCIeHOM Npo(eccuoHanbHOM U 00I11ECTBEHHOH e TEIbHOCTH;

10) scTeTnyeckoe OTHOLIEHHE K MUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOI'O U TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLLICHUIA;

11) npuHsATHE M peanu3alMio IEHHOCTEeH 310poBOro M Oe3omacHoro ooOpasa >KHM3HH,
NOTPeOHOCTH B (PU3MYECKOM CaMOCOBEPLICHCTBOBAHMUHU, 3aHATUSAX CIOPTUBHO-03/J0POBUTEIIBHON
NeATebHOCTbIO, HEIPUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIOTPEOIECHHUS aJIKOroJisi, HAPKOTUKOB,;

12) OepexxHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (U3UUYECKOMY U
IICUXOJIOTHYECKOMY 370POBbI0, KaK COOCTBEHHOMY, TaK M JPYTHX JIIOJEeH, yMEHUE OKa3bIBaThb
MEPBYIO IOMOLIIb;

13) oco3HanHBIi BBIOOp Oymymiel mpodeccun M BO3MOXKHOCTEH pean3aluu cOOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOLIIEHHE K PO(EeCCHOHATBHOM IeSTETbHOCTH KaK BO3MOKHOCTH Y4acTHs B
peLIeHNH JJMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, 00LIEHAIIMOHATIBHBIX TPOOIIeM;

14) chopMHPOBAHHOCTb 3KOJIOTMYECKOTO MBIIUICHUS,, MOHUMAaHMs BIHSHUS COLIMAIBHO-
HKOHOMHYECKUX MPOLIECCOB Ha COCTOSIHUE NMPUPOTHON U COLUAILHON Cpe/ibl; IPUOOpETEeHUE OIbITa
9KOJIOTO-HAIPABJIEHHON AEATEIbHOCTH;

15) oTBeTCTBEHHOE OTHOIIEHHWE K CO3JaHHI0 CEMbH Ha OCHOBE OCO3HAHHOIO MPUHATHS
LIEHHOCTEN CEMEUHON KU3HU.

1.2. MeranpeaMeTHble pe3ynbTaThl

MeranpeaMeTHble pe3ylbTaThl OCBOCHUSI OCHOBHOW 00pa3oBaTeIbHON MPOrpamMMbl JIOJKHBI
OTpakaTh:

1) yMmMeHHME CaMOCTOSITENILHO OIpPENeNsiTh LENMd JEATeNIbHOCTH W COCTaBIATH IJIAHbBI



NESTEIbHOCTH;  CaMOCTOSITEJIBHO  OCYILECTBJISATb,  KOHTPOJIMPOBATb U  KOPPEKTUPOBATH
JESITEIbHOCTD; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUIsl JOCTUIKEHUS IOCTABICHHBIX LiEJel U
peanu3aiiy IIaHOB IS TeIbHOCTH; BRIOUPATh YCHEIIHbIE CTPATETHH B PA3IMYHbBIX CUTYaIUsX;

2) yMeHHME MNpPOAYKTMBHO OOLIAThCS U B3aMMOJEHCTBOBAaTH B IIPOLIECCE COBMECTHOM
JEeATeIbHOCTH, YUYUTBHIBATh MO3ULUH JPYIHMX YYaCTHUKOB JESITEIBHOCTH, 3(p(ekTuBHO pazperars
KOH(Q)JIUKTEI;

3) BiaJeHUWE HaBbIKAMU I[103HABATEJIbHOM, Y4eOHO-UCCIIENOBATEIbCKOM U IPOEKTHOMN
JeSITEIbHOCTH, HaBbIKAMU pa3pelleHus: IpooiieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
IIOMCKY METO/IOB PELICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PAa3IMYHbIX METOJIOB I03HAHUS;

4) TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITENFHOW HWH(OPMALIMOHHO-TTO3HABATEIHHON
JeATeIbHOCTH, BIIaJICHUE HABBIKAMH TOJyYeHHsI He00X0AMMOM MH(POPMALIUK U3 CIOBapel pasHbIX
TUIIOB, YMEHHUE OPUEHTUPOBATHCA B PA3JIMYHBIX UCTOYHUKAX WH(OpMAIMU, KPUTUUECKH OLICHUBATh
Y UHTEPIIPETUPOBATh HH(POPMALIKIO, ITOJIY4AEMYIO U3 PA3IMYHBIX HICTOUHUKOB;

(B pen. [Tpukaza MunoOpuayku Poccun ot 29.12.2014 N 1645)

5) yMeHue HCHojb30BaTh CpeAcTBa MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
(manee - WKT) B pelieHUuM KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPraHU3Al[MOHHBIX 33734 C
coOnroieHneM TpeOOBaHUN 3PTOHOMUKH, TEXHUKU O€30MaCHOCTH, TMTUEHBI, pecypcocOepexeHus,
MIPaBOBBIX M 3TUYECKUX HOPM, HOPM MH(POpPMAIIMOHHONW 6€30MacHOCTH;

6) yMeHue OonpeeNsaTh Ha3HaueHHe U (YHKIIMH Pa3IUYHbIX COIIMAbHBIX HHCTUTYTOB;

7) yMeHHe caMOCTOSITENIbHO OLIEHWBAaTh U MPUHUMATh PELIEHUSs, ONPEAEISIONIUe CTPAaTErHio
MOBEJICHHUS, C YIETOM I'Pa)JIaHCKUX U HPAaBCTBEHHBIX LICHHOCTEH;

8) BiaseHue A3bIKOBBIMHU CPEACTBAMH - YMEHHE SICHO, JIOTHYHO M TOYHO U3JaraTh CBOIO TOUKY
3peHus, UCIOIb30BaTh aJIEKBATHBIE SI3IKOBBIE CPEICTBA;

9) BnaseHne HaBBIKAMU TTO3HABATEIHLHOM peIIeKCUU KaK 0CO3HAHUS COBEPIAEMbIX TEHCTBHUI
U MBICIIMTENBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUH, IPAHUI] CBOETO 3HAHMS U HE3HAHMS,
HOBBIX [TO3HABATEJIBHBIX 33/1a4 U CPEICTB UX JOCTHKECHMUSL.

- YHuBepcanbHbIe yIeOHbIC TEHCTBUS:
PerynstuBHbie
[To3HaBarenbHbIE
KoMMyHukaTuBHBIE
1. PeryasiTuBHbIE YHHBEpPCAJIbHbIe yUeOHbIe /1eiiCTBUS
BbINMyCKHUK HAYYUTCS:

—  CaMOCTOSITENIbHO ONPENENATh LU, 3a7aBaTh apaMeTpbl U KPUTEPHH, IO KOTOPHIM MOXHO
OTPEENUTh, YTO LIeJIb JOCTUTHYTA;

—  OIICHMBAaTh BO3MOJKHBIE TOCJEACTBUSA JOCTHXKEHUS MOCTaBICHHON LIEJIH B JIEATEIBHOCTH,
COOCTBEHHOU >KM3HU W JKU3HHU OKPYKAIOIIUX JIOACH, OCHOBBIBASICh HAa COOOPAKEHUSX STUKU H
MOpau;

— cTaBUTh U (GOPMyIUPOBaTh COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW IESITENLHOCTH U
KU3HEHHBIX CUTYaIUsX;

— OIICHMBAaTh pECypchl, B TOM 4HCIE BpeMs U Jpyrue HemaTepuaibHble pPECYpCHI,
HEOOXO0IUMBIE [T TOCTHKEHUS TIOCTABJICHHOH IIEINH;

— BbIOMpaTh NYTh JOCTHIKEHHS II€NM, IUTAHUPOBATh pEIICHHE TIOCTABJICHHBIX 3ajad,
ONTUMU3UPYS MaTepHaJIbHbIE U HEMATEepUAIbHBIE 3aTPATHI;

—  OpraHm3oBBIBaTH AI(PQPEKTUBHBII TMOWCK PECypcoB, HEOOXOAMMBIX JUIS JOCTH)KCHHUS
MOCTaBJIEHHOM 11eJ1H;

—  COIOCTABJISATH MOJYYEHHBIA PE3YNbTAT IEATEIbHOCTH C IOCTABICHHOW 3apaHee LeIIbIO.

2. Ilo3naBaTe/IbHbIC YHHBEPCAJIbHbIC YUeOHbIe AeiiCTBUSA
BbInycKHMK Hay4YuTCs:
— HCKaTh M HAXOJUTh 000OIIEHHBbIE CHOCOOBI PEHIEHUs 3a/1a4, B TOM YHCJE, OCYIIECTBIAThH
pa3BepHyThIi HMH(POPMALIMOHHBIM TOUCK W CTaBUTh HAa €ro OCHOBE HOBbIE (y4eOHBIE U
NO03HABAaTeNbHbIC) 331a4H;



— KPUTHYCCKHU OLCHHBATH

U HHTEPHPETHPOBaTh HWHPOPMALMIO C pasHBIX MO3HIUH,

pacro3HaBaTh U (PUKCUPOBATH IPOTUBOPEUYHS B HHPOPMAIIHOHHBIX HCTOYHUKAX;
—  HCIIOJBb30BaTh PA3IMYHBIE MOJCIBHO-CXEMAaTUYECKUE CPEACTBA Ul IIPEICTaBIICHUS
CYIIECTBEHHBIX CBS3€H M OTHOUICHMH, a TAK)XE€ MPOTHBOPEUYH, BHISIBICHHBIX B WH(POPMALIMOHHBIX

HCTOYHHUKAX;

— HaxOJWUTb WU IPUBOAUTH KPUTHYECKHE APIYMEHTHI B OTHOILUEHUU ACWCTBUH M CYKICHHUU
JPYrOro;CIOKOMHO M PAa3yMHO OTHOCHUTBCS K KPHUTHMYECKMM 3aMEYaHUsM B OTHOLIECHUU
COOCTBEHHOTO CYX/ICHUS, pACCMAaTPHUBATh UX KaK PECypC COOCTBEHHOTO PA3BHUTHUS;

— BBIXOJUTH 3a paMKU Y4eOHOro IpeaMeTa M OCYHIECTBIIATH LIEJICHANpPaBICHHbIA IOUCK
BO3MOXHOCTEH JJIsl ILIMPOKOIo NEPEeHOca CPEACTB U CIOCOOOB IeHCTBUS;

—  BBICTpauBaTh UHAMBUAYAJIbHYIO 00pPa30BaTENIbHYIO TPAEKTOPHIO, YUUTHIBAsI OTPAHUUEHUS CO

CTOPOHBI APYIrUX YYACTHUKOB U PCCYPCHBIC OTPAaHUUCHU A,

— MCHATH U YACPKHUBATH PA3HBIC ITO3UIINU B MMO3HaBaTCIILHOM JACATCIIBHOCTH.

—  KOOPAMHHUPOBATh M BBINOJHATH pabOTy B YCIOBHUSX pPEabHOTO,

3. KoMMyHHKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIE IeiiCTBUS
BbInyckHUK HAY4YHTCSH:

—  OCYIIECTBIATH JICJTOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHHKAMHU, TaK U CO B3POCIBIMHU (KaK
BHYTpH 0Opa3oBaTEeIbHONW OpTraHM3allid, TaK M 3a €€ MpeaeinaMH), NMoa0upaTh MapTHEPOB s
JICIIOBOM KOMMYHHUKAIIMH HMCXOJs W3 COOOpakeHWH pe3yabTaTUBHOCTH B3aUMOJCHCTBUS, a HE
JIMYHBIX CUMITATHMH;

— TP OCYIIECTBICHUHU TPYNIIOBOM pabOThI OBITH KaK PYKOBOJIUTEIEM, TaK U WICHOM KOMAaH]IbI
B Pa3HBIX POJISX (T€HEPATOP UICH, KPUTHK, UCTIOJIHUTEI, BEICTYIAIOIIHNMI, SKCIIEPT | T.11.);

KOMOMHHPOBAHHOTO B3aUMOJCHCTBUS,

—  pa3BepHYyTO,

BUPTYAJIbHOTO U

JOTUYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pEHHS C HCIOJIb30BaHUEM
a/IeKBaTHBIX (YCTHBIX U MHCbMEHHBIX) SI3IKOBBIX CPEJICTB;

—  pacmo3HaBaTh KOH(PJIUKTOTEHHBIE CUTYAIlMH U MPEAOTBPAIaTh KOHPIUKTHI A0 UX aKTHBHOM
(da3pl, BBICTpauMBaTh JCIOBYI0O M OOpa30BaTelbHYI0 KOMMYHHKAIMIO, H30eras JUYHOCTHBIX
OIEHOYHBIX CYXKICHUU.

1.3.

[IpenMeTHbie pe3yabTaThl

ba3oBblii ypoBeHb
«IIpo6aeMHO-(PYHKIIMOHAJIbHBIE Pe3YJbTAThI»

Pasznen

|.BbIMyCKHUK HAY4YHTCS

I1l. BbINyCKHHUK MOJY4YUT BO3MOKHOCTH
HAYYUTHCSH

Ileau ocBoOeHUs

[[J'Iﬂ HCIIOJIBb30BaHUs B HOBCCHHCBHOﬁ

ﬂ]l}l paseumusl MolullieHus, UCnojlb306aHus 6

npeaMera KHU3HU U 00ecrieueH s BO3MOKHOCTH N0BCEOHEBHOU JICUZHU
YCHELIHOTO MPOAOIKEHUS 00pa30BaHUs | u obecneueHus: 603MONCHOCMU YCNEUHO20
0 CIEUHUAIILHOCTSAM, HE CBA3aHHBIM C npooodicenuss 00pazo6anus no
IIPUKIIAJAHBIM HCIOIb30BAHUEM CReYUuanbHOCMAM, He CEA3AHHbIM C
MaTEMAaTUKU NPUKIAOHBIM UCNONb308AHUEM MAMEMATUKU
dnemenmol — OmnepupoBaTb Ha 6a30BOM ypOBHE —  Onepuposamv® nonsimusimu: koneurnoe
meopuu MOHATUSAMH: KOHEYHOE MHOKECTBO, MHOJICECE0, NEeMEHN MHOICECMEa,
MHOMCECME U 3JIEMEHT MHOXKECTBA, NOOMHOJICECMB0, nepeceyeHue u
Mamemamuyeckou II0JIMHOKECTBO, IIEPECEUECHUE U 00beOuHeHUe MHOIICECE, YUCTI08ble
J102UKU 00beMHEHNE MHOKECTB, YHCIIOBbIE MHOJICECMBa HA KOOPOUHAMHOU NPAMOT,

MHOKCCTBA Ha KOOpI[I/IHaTHOI\/'I

ompe30K, UHMep8al, NOJIYUHMepEal,




IIPsIMOM, OTPE30K, UHTEPBAJ,;

— oIepupoBaTh Ha 6a30BOM YpOBHE
MOHATUSAMH: YTBEP)KJICHHE,
OTpHIIAHUE YTBEPIKICHHUS,
VCTHHHBIC U JIOKHBIC YTBEPKICHUS,
MPUYNHA, CIICJACTBUE, YACTHBIN
cllydail 00IIero yTBep KIeHHs,
KOHTPIIPUMED;

— HaXOJHWTh IIEpECeUCHHE U
00BbeTMHEHNE IBYX MHOXKECTB,
MPEJCTaBICHHBIX TPaQUUECKH Ha
YHUCJIOBOU MPSMOM;

— CTPOWTbH HA YUCIIOBOU MPSAMOMN
MOJIMHOXECTBO YUCIIOBOTO
MHOXECTBA, 33JaHHOE
MPOCTEHIITIMHA YCIIOBUSMHU;

— Pacro3HaBaTh JIOKHBIE
YTBEPKJCHHUS, OIITMOKH B
paccyXJIeHHUSAX,B TOM YHUCIIE C
MCTIOJIb30BAHNEM KOHTPIIPHMEPOB.

B nosceomnesnoti scusnu u npu uzyyeHuu
Opyaux npeomemos:

—  HCIIOJIb30BaTh YHCIIOBEIC
MHO>KECTBA Ha KOOPJIMHATHOM
MPSIMOM JUTSI OTTMCAHUSI PeaTbHBIX
MPOILIECCOB U SIBIICHUIA;

— TPOBOJUTH JIOTUYECKUE
PaCCYXXJICHHSI B CUTYaIIHsIX
MOBCEIHEBHOM YKU3HU

NPOMENHCYMOK C BbIKOJIOMOU MOUKOLU,
epaguyeckoe npedcmasienue MHOMCECNE
HAa KOOPOUHAMHOU NIOCKOCIU;
onepuposams NOHAMUAMU.
ymeepaicoenue, ompuyanue
VMBepHCOeHUsl, UCUHHbLE U IOHCHBLE
VMBEPHCOeHUsl, NPUYUHA, CTle0Cmeue,
YACMHBIL CTYYall 00ue2o ymeepircoeHus,
KoHmpnpumep,

npoGepsims NPUHAONIEHCHOCTb dNeMeHmAa
MHOXMHCECNBY;

Haxoo0umv nepecevenue u 00veouHeHue
MHOXCECMS, 8 MOM YUcTe
npeoCcmasieHHbIX epaguiecKu Ha
YUCTI0BOTU NPAMOTL U HA KOOPOUHAMHOU
NIOCKOCIU,

npo8ooUmMs 00KA3aMelbHble
paccyscoenust 01 000CHOBAHUS
UCTMUHHOCIU YMBEPHCOCHULI.

B nosceonesnotui scuznu u npu uzyyeHuu

Opyeux npeomemos:

UCNONIL308AMb YUCTIO8blE MHOMCECEA HA
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMU Ol ONUCAHUSA
DeanbHbIX NPOYECcco8 U AGNeHUlL;
npo8ooUms 0oKazameibHvle
PACCYHCOCHUSL 8 CUMYAYUAX NOBCEOHEGHOU
JHCU3HU, NPU PeUeHUU 3a0ad U3 Opy2ux
npeomemos

Yucna u
BbIPANHCCHUS

— OmnepupoBarh Ha 0a30BOM YPOBHE
MMOHATHSIMM: 1[E€JI0€ YHCIIO,
JIETUMOCTD YHCEJI, OOBIKHOBEHHAS
Ipo0Ob, AecATUYHAS APOOb,
paIMoHaILHOE YHUCIIO,
MpHOIMKEHHOE 3HAUCHUE YHCIIa,
4acTh, JI0JIs, OTHOIIICHHUE, ITPOLICHT,
[IOBBIIIEHUE U TOHMKEHHE HA
3aJIaHHOE YHMCJIO TPOIICHTOB,
MacuTao;

— omnepupoBarh Ha 0A30BOM YpOBHE
MOHATHAMH: JIoTapu(M ducia,
TPUTOHOMETPHUECKask OKPYKHOCTb,
rpaaycHasi Mepa yria, BeTuYrnHa
yria, 3aIaHHOTO TOYKOM Ha
TPUTOHOMETPHUECKON OKPY>KHOCTH,
CHUHYC, KOCUHYC, TAHT'€HC U
KOTaHTEHC yIJIOB, UMEIOIINX
MIPOU3BOJILHYIO BETNYHHY;

—  BBINOJHSITH apUPMETHIECCKHE
IENCTBHUA C LETBIMHA U
paloHaIbHBIMU YHCIIAMH,

—  BBINIOJIHATH HECTIOKHBIE

C60000HO onepuposamsv NOHAMUAMU.
yenoe yucno, 0eruUMocms yucell,
00bIKHOBEHHASL OPOObL, OeCAMUUHAS
0pobb, PayUoHAIbLHOE YUCTO,
NPUOIUICEHHOE 3HAYEHUe YUCTA, YACMb,
0015, OMHOUWEeHUe, NPOYEHM, NOBblULeHUe
U NOHUdICEHUEe HA 3A0AHHOEe YUCILO
npoyeHmos, macumao,

NpUBOOUMb NPUMeEPbL YUCeTl C 3A0AHHBIMU
ceolicmeamu 0enumMoCcmu,

onepuposams NOHAMUAMU. 102APUPM
yucna, mpuecoHOMempuieckas
OKPYAHCHOCMb, PAOUAHHAS U 2PAOYCHAS
Mepa yana, 8elutuna y2nd, 3a0aHH020
MOYKOU HA MPUSOHOMEMPUUECKOU
OKPYICHOCIU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y2ll08, UMeIOUjUX
NPOU3BONILHYIO BENUYUHY, YUCTA € U T,
8bINOIHAMY apughmemudeckue 0eticmeus,
couemas yCmHule U NUCbMEHHble NPUeMmbl,
NpUMEHsIsL NPU HeoOdX00UMoCmu
sblUUCIUMENbHBIE YCIMPOLICBA,
HAXo0umbs 3Ha4eHus KOpHs HamypaibHoU




peoOpa30BaHMS YUCIOBBIX
BBIPKECHUH, COIEPKAIUX CTETICHN
qrcen, 1100 KOPHU U3 Yucell, Tu0o
JorapugMbl YUCEIT;

— CpaBHHBATH PAIlMOHAIBHBIC YHCIIA
MEXIy CO00ii;

— OIICHMBATh M CPABHUBATH C
panroHaTFHBIMHU YHCIIAMH
3HAYCHUs [EIIBIX CTETICHEH Yncel,
KOpHEHN HaTypaJbHOU CTENEHH U3
qrcen, JorapupmMoB YHCEN B
MPOCTHIX CITydasix;

— M300pakaTh TOYKAMH Ha YUCIIOBOM
MPSIMOH LIeJTbIE W PallMOHATBHEIE
qHCia;

— M300pakaTh TOYKAMH Ha YUCIIOBOH
MPSIMOM LENIbIE CTETIEHN YU CE,
KOpPHHU HaTypajdbHOM CTENEHU U3
qucel, JIorapu(Mbl YUCEI B
MPOCTHIX CITydasx;

—  BBITIOJHSTH HECIIOXKHBIE
npeoOpa3oBaHusl LEIbIX U JPOOHO-
paMoHATBEHBIX OYKBEHHBIX
BBIPAKECHUIA,

— BBIpaXaTh B IPOCTEHIINX CIIydasx
U3 PaBEHCTBA OJHY [IEPEMEHHYIO
qyepes Apyrue;

—  BBIYUCIISATH B IPOCTHIX CIydasx
3HA4YEHUs YUCIIOBBIX U OYKBEHHBIX
BBIPAXXEHUH, OCYILECTBIIAA
HE00X0AMMbIE IOJICTAHOBKH U
npeoOpazoBaHus;

— n300pakaTh CXeMAaTUYECKU yroJ,
BEJIMYMHA KOTOPOT'O BBIPa)KEHA B
rpagycax;

— OILICHHBATh 3HAKH CHUHYCAa,
KOCHHYCa, TAHT€HCa, KOTaHT'€HCa
KOHKPETHBIX YTJIOB.

B noeceownesnoii srcusnu u npu uzyueHuu
Opy2ux yueOHbIX npeomMemos:

—  BBIIOJHATH BBIYUCIICHUS MIPH
pelIeHnH 3a1a4 IPaKTHIECKOTO
XapakTepa,

—  BBINOJHATh IPAKTUYECKHUE PACUETHI
C MCIIOJIb30BAaHUEM TIPU
HE00X0IMMOCTH CIIPABOYHBIX
MaTepHaJIOB M BEIYMCIUTEBHBIX
YCTPOMCTB;

— COOTHOCHUTH peasibHbIE BEIINUHHBI,
XapaKTepUCTUKH OOBEKTOB
OKPYKAIOILIEro MUpa C UX

cmenetu, CmeneHu ¢ payuoHAIbHbIM
nokazameinem, 102apugma, ucnob3ys
npU He0OXOOUMOCMU BbIYUCIUMENbHBLE
ycmpoucmea;

—  NOJb308AMbCS OYEHKOU U NPUKUOKOU NPU
NPAKMUYecKux pacuemax,

—  mpo8OOUMb NO UIBECTHBIM POPMYIAM U
npasuiam npeoopazo8anusi OyKGeHHvIX
8bIPAdNCEHULL, BKIIOUAIOWUX CIEeNneHl,
KOPHU, 102apughmol u
mpuzoHomempuieckue QYHKYuu,

—  HAX0OUMb 3HAYEHUs. YUCTIOBLIX U
OYKBEHHBIX BbIPANCEHUL, OCYWeCMEss
HeobXo0uMble NOOCMAHOBKU U
npeobpazosanus;

—  uz0bpadcamv cxemamuiecku y2eoi,
BEUYUHA KOMOPO2O BbIPANCEHA 8
epadycax uiu paouaHax,

—  UCNOIB308aMb NPU peuleHul 3a0ay
MabauuHble 3HaAYeHUs]
MPUSOHOMEMPULECKUX DYHKYUL Yel08;

—  BbINOJHAMb NEPEBOO BEIUUUHBL Yeid U3
PAOUAHHOU Mepbl 8 2PAOYCHYIO U
0bpamHo.

B nosceounesnoti scusnu u npu uzyyenuu
Opyeux yueOHbvIX npeoMemos.

—  BbINOJHAMb O0elCMBUSL C YUCTO8bIMU
OAHHBIMU NPU peltleHUU 3a0ay
NPAKMUYECKo20 Xapakmepa u 3a0a4 u3
PA3UYHBIX 0baacmell 3HaAHUL, UCNOIb3Y5
npu HeobX0OUMOCMU CNPABOUHDbLE
Mamepuansl U 8bIYUCTUMENbHbIE
ycmpoticmea;

—  OyeHuBamv, CPAGHUBAMD U UCNOIL308AMb
npu peulenuy NPaKmu4eckux 3a0ay
YUCTI08ble 3HAYEHUS PEeaIbHbIX GeNUYUH,
KOHKpemHble YUCI08ble XaPAKMEePUCTUKU
00bEKM08 OKPYIAHCAIOULe20 Mupa




KOHKPETHBIMHU YHCIIOBBIMHU
3HAUCHUSIMU;

HCIOJIb30BATh METObI OKPYIJICHUS,
MPUOTVHKCHUS U IPUKUIKH TIPU
pPELICHUU TPAKTUYECKUX 3a/1a4
MOBCEIHEBHOM KNU3HHU

Ypasnenus u

Pewrars nuHeliHbIE YpaBHEHUS U

—  Pewamo pPayuoralbHble, NOKA3AmeJlbHble

HepaseHcmea HEpaBEHCTBA, KBAJJPAaTHBIE u 102apugmuieckue ypagHeHus u

yYpaBHEHUS; HepaseHcmaa, npocmeuiuiue

— pemaTh JorapupMHUIECKUE uppayuoHaibHvle U
ypaBHenus Buaa l0ga (bx +c¢) =d u mpu2oHomMempuyeckue ypasHeHus,
MpOCTEHIe HEPaBEHCTBA BUA HEepagencmea U ux CUCeMmbl,
logax<d; —  UCNOTIL308AMb MEMOObL peuleHUs

— pemarb NoKa3aTeIbHbIE YPAaBHEHHS, VpaeHeHull: npugeoenue K uoy
Buma a”*°=d (rme d MoxHO «npouseedenue pagHo HYII0» UIU
MPEJCTaBUTh B BUJIC CTETICHH C «HacmHoe pasHo HYII0y», 3aMeHd
OCHOBAHHEM &) U MPOCTEUIIIHE nepemeHHbIX;
HepaBeHcTBa Bujga a'<d  (rae d —  UCNONIL308aNb MEMOO UHMEPBANIO8 OJIs
MOJKHO TIPEJICTAaBUTH B BHJIC PpelieHus: HepageHcmas;
CTENEHU C OCHOBAHHEM a);. —  UCNONB308aMb 2paguieckuti Memoo 074

— TPHUBOIHUTH HECKOJBKO IPUMEPOB NPUOTIUINCEHHO20 peuleHUsl YPAGHEHU U
KOpHEH mpocTeiiero HepaseHcma,
TPUTOHOMETPUYECKOTO YPABHEHUS | —  u300padicamov Ha Mpu2oHOMEMpPUYEcKoll
BHJIA: SINX = @, COS X = a, tgXx = OKDYHCHOCIU MHONCECTNEO PeuleHUl
a,ctgx = a, rme a — TabimuHOe npocCmeuiux mpueoHOMempudecKux
3HaYCHHUE COOTBETCTBYIOIICH VPABHEHUll U HEPABEHCME,
TPUTOHOMETPHYECKON (YHKIHH. —  BLINOJIHAMb OMOOP KOPHEU YPAGHEeHU UIU

pelieHull HepaseHCmeE 8 COOMEEMCMEUU C

B nosceonesnoii orcuznu u npu uzyderHuu OONOJNHUMEIbHBIMU YCRosuUaMU U
Opy2ux npeomemos. 02PAHUYEHUSMU.

— COCTaBIISITh U PEIIaTh YpaBHEHUS U
CHCTEMbI YPABHEHUM IIPU PEIIEHUN | B n06ceOne6Hol JHCU3HU U NPU U3yYeHUl
HECJIO)KHBIX MPAKTHYECKUX 3a7a4 Opyaux yueOHblX NpeomMemos:

—  CcOCmaensams u peulams ypasHeHusl,
cucmemvl YpagHeHUll U HePABEHCMBA Npu
peuileHuy 3a0ay Opy2ux yueOHvix
npeomemos;

—  UCNOIB308aMb YPAGHEHUSL U HEPABEHCMBA
0J151 NOCMPOEHUsL U UCCTe008AHUS
NPOCMeuuux Mamemamuyeckux mooeiei
PEAIbHBIX CUMYaAyUil Ul NPUKIAOHBIX
3a0ay;

—  yMemb UHMePnpemuposanms NOLy4YeHHbILLL
npu peueruu YpasHe s, Hepagencmed
WU CUCIEMbL Pe3YTIbmam, OYeHUBAmMb €20
npagoonooodue 8 Konmexkcme 3a0AHHOU
PeanvbHol CUmyayuu Ui NPUKIaoHouU
3a0auu

Dynkyuu — OmnepupoBaTh Ha 6a30BOM ypOBHE —  Onepuposamv NOHAMUAMU. 3A6UCUMOCTIb

MOHATUSAMU: 3aBUCUMOCTb BEJIMYHH,
(GyHKIUS, apryMEHT U 3HaYCHHE
(GyHKIMHU, 00JIaCTh ONpEIETCHUs U

BENUYUH, PYHKYUS, ApeYMEeHm U 3HAYeHUe
@yHKYUU, 0b1aCMb ONpedeneHus U
MHOCECME0 3HaAUeHUll YHKYUU, 2pagur




MHO>KECTBO 3HaUYEHUH QyHKINH,
rpaduK 3aBUCUMOCTH, TpapuK
GbyHKUIMY, HYTU QYHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
BO3pacTaHHe Ha YUCIIOBOM
IPOMEXYTKE, yObIBaHUE HA
YHCIIOBOM IPOMEXKYTKE,
HanOoJIbIIee U HAUMEHBIIIEE
3Ha4YeHHe (PYHKIIUN HA YHCIOBOM
MIPOMEXYTKE, IEPUOINIECKast
GbyHKIMS, TIEPHOT;

— omepupoBarh Ha 0A30BOM ypOBHE
MOHATHUSMU: TIpsIMast U OOpaTHAS
MPONOPIIMOHATEHOCTH JIMHEWHAS,
KBaJ[paTU4Has, JIorapuMudeckas u
nokasarejabHas QyHKINH,
TPUTOHOMETpHUYECKHE (QYHKIINH;

— pacno3HaBaTh rpaduku
3JIEMEHTapHBIX (PYHKIUI: TPSIMON U
00paTHOM POMOPIIMOHATIEHOCTH,
JINHENHOM, KBaJpaTUYHOM,
sorapupMuIecKoit u
MoKa3zaTeabHON (DYyHKIIHM,
TPUTOHOMETPUUYECKUX (PYHKIUII;

— COOTHOCHUTH Tpapuku
AMIeMEHTapHBIX QYHKIUN: IPSIMOU 1
00paTHOM MPOMOPIIMOHATILHOCTH,
JINHEHOM, KBaJpaTUYHOM,
JorapupMuIecKoit u
MOoKa3aTeIbHOW (YHKITUH,
TPUTOHOMETPUYECKUX (PYHKIMIL ¢
(dbopMmynaMu, KOTOPEIMU OHU
3aJ]aHbl;

— HaXOJAHUTh IO TpapuKy
NPpUOIMKEHHO 3HaUYCHUS (PYHKIIMH B
3aJJaHHBIX TOYKaX;

— OHpeAeNsATh Mo rpaduKy CBOHCTBa
GbyHKIMY (HYIIH, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA, IPOMEKYTKU
MOHOTOHHOCTH, HaOOJIbIIINE U
HauMEHbIINE 3HAYeHUS U T.11.);

— CTpOUTb 3CKU3 rpaduka GyHKINH,
YJIOBJIETBOPSIOIIEH TPUBEICHHOMY
Habopy ycnoBuil (IPOMEKYTKH
BO3pacTaHus1/yObIBaHHs, 3HAUECHUE
(GyHKLIMU B 33JaHHON TOYKE, TOUKU
IKCTPEMYMOB H T.1I.).

B noeceownesnoii srcusnu u npu uzyuerHuu
Opy2ux npeomemos:

—  OmpeAeNsaTh 1Mo rpadukaM CBOWCTBA
peabHBIX MPOIECCOB U
3aBHCUMOCTEH (HanOOJIbIINE U

3aeucumocmu, 2pagux GyHKyuU, Hyau
@yHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMEA, 803PACMAHUe HA
YUCTI080M NPOMeEdCYymKe, YObleaHue Ha
YUCTI080M NPOMEdCYMKe, HaUboIbULee U
HaumeHbuee 3Hauenue QyHKyuu Ha
YUCTI080M NPOMENCYMKeE, NEPUOOUYECKAS
@yHKYuUs, nepuood, YemHnas u Hewemuas
dynkyuu;

onepuposamv NOHAMUAMU: NPAMASL U
06pamuas nPONOPYUOHATLHOCHD,
JIUHENHAs, K8AOpamu4Has,
Jloeapugmuieckas u noKkasamenbHas
@yHKYUuU, mpuecoHomempuiecKue
dyukyuu;

onpeodensims 3HaveHue QyHKyuu no
3HAYEHUIO Ap2YMEeHMA NPU PA3IUYHBIX
cnocobax 3a0anus hynkyuu,

cmpoums epaguKy U3y4eHHbIX QYHKYULL,
onucvIBams no 2paguKy u 6 NPOCMeuuux
cayuasx no popmyne nogsedeHue u
ceolcmea yHKYull, Haxooums no
epaghuxky ¢ynkyuu Haubonvuiue u
HauMeHbuiue 3SHAYeHUs,

CMpoums dCKuU3 epaguxa ynkyuu,
yooeiemeopsoujell NpuseoeHHOMY
Habopy YCA08Ull (NPOMeNCYMKU
803paAcmanus/yovi6anus, 3Ha4eHue
@DYHKYUU 8 30a0aHHOU MOUKe, MOYKU
IKCMPEMYMO8, ACUMNIMOMbl, HYIU
Gyukyuu u m.o.);

— pewiambv ypasHeuus, npocmeuiuiue

cucmemvl YpPagHeHUll, UCNOJIb3YSL
ceolcmea (hyHKyuil u ux epapuxos.

B noesceonesnoti sorcusnu u npu usy4eHuu

opyaux yueOHbIX npeomemos:
onpeoensimob no epagukam u
UCNONB308aMb OISl PeUleHUsl NPUKIAOHBIX
3a0au c80UCMBA PealbHbIX NPOYECCO8 U
3asucumocmetl (Haubovuiue u
HauMeHblUe 3HAUeHUsl, NPOMENCYMKU
803pacmanust u yovieanus QyHKyuu,
NPOMENCYMKU 3HAKONOCMOSIHCEA,
acumMnmomul, nepuoo u m.n.);
UHMEPNPEeMUpPoO8ams CEOUCMBEA 8
KOHMeEKCme KOHKPEeMHOU NPAKMu4ecKotl
cumyayuu,

onpeodenams no epagukam npocmeviuiue
XapaxmepucmuKu nepuoouyecKux
npoyeccog 6 buoI02Ul, IKOHOMUKE,
My3blKe, paouocessu u op. (amniumyoa,
nepuoo u m.n.)




HaVMEHBIIINE 3HAYCHUS,
IIPOMEKYTKH BO3pacTaHUs U
yOBIBaHUS, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA U T.I1.);

— UMHTEpPIpPETHPOBATH CBOKCTBA B
KOHTEKCTE KOHKPETHOMN
MPAKTUYECKOUN CUTYyaIUU

Dnemenmot
MamemamuecKo?
0 ananuza

— OmnepupoBaTb Ha 6a30BOM ypOBHE
MOHATUAMU: IPOU3BOAHAS (PYHKIIUU
B TOYKE, KacaTejabHas K rpaguky
(GyHKIMM, TPOU3BOAHAA QYHKIUY;

— OIpeAensaTh 3HaU€HHUE POU3BOTHOU
(YHKIMY B TOUYKE TI0 U300paKEHUIO
KacaTeJlbHOU K IrpaduKy,
MIPOBEJACHHON B 3TOM TOUKE;

— pelaTh HECJIOKHBIE 3a7]a4l Ha
MIPUMEHEHHE CBA3H MEKITY
MIPOMEXYTKaMHU MOHOTOHHOCTHU U
TOYKaMH dKcTpeMyMa (QYHKIUH, C
OJIHOW CTOPOHBI, ¥ MPOMEXKYTKAMHU
3HAKOMOCTOSIHCTBA U HYJISIMU
MIPOU3BOIHOM TON (PyHKIINH — C
JIPYTOH.

B nosceonesHoll scuzHu U npu u3yyeHuu
Opy2ux npeomemos:

— TOJIL3YSCh TpadKaMK, CPABHUBAThH
CKOPOCTH BO3pacTaHus (pocTa,
TIOBBIIICHUS, YBETUICHUS U T.11.)
WJIU CKOPOCTH YObIBaHHMS (TIaICHUSI,
CHIDKEHHSI, yMEHBIIICHUS | T.II.)
BEJIMYUH B pealIbHBIX MpoIleccax;

— COOTHOCHUTbH I'pa)MKu peasbHbIX
MPOIIECCOB M 3aBUCUMOCTEH € UX
ONHMCAHWSIMH, BKITFOUAIOIIMMHU
XapaKTePUCTUKH CKOPOCTH
n3MeHeHus (OBICTPBIA POCT,
TUTABHOE TTOHIKEHHE U T.11.);

— HCIOJIb30BaTh IpaMKu peabHBIX
MIPOIIECCOB JIJISl PEIICHUS
HECIIO)KHBIX MPUKIIATHBIX 33]1a4, B
TOM YHCJIE OTPEeNsis Mo rpaduKy
CKOPOCTh X0/1a Ipoliecca

—  Onepuposamv NOHAMUAMU: NPOUIBOOHASL
@yHKYUuU 8 MouKe, KAcamenbHas K
epaghuxky ¢ynkyuu, npouzeooHas
dyuryuu;

—  BBIYUCTIAAMb NPOUZBOOHYIO OOHOYJIEHA,
MHO20YIeHA, K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYUL,

—  BLIYUCTIAMb NPOU3BOOHBLE INEMEHMAPHBIX
DYHKYULl U UX KOMOUHAYUT, UCNOTIL3YS
CNpasouHble MAMepuabl,

—  uUccre008ams 8 NPOCMeNUX CLyuasx
@yHKYUU HA MOHOMOHHOCIb, HAXOOUMb
Haubobuue U HauMeHbUUe 3HAYeHUs
Gynxyuti, cmpoums epagpuxu
MHO20UNIEHO8 U NPOCMEUULUX
PAYUOHATILHBIX PYHKYUL C
UCNONb308aAHUEM annapama
MAmMeMamuyecko2o aHauu3d.

B nosceonesnoti scusnu u npu uzyyernuu
Opyeux yueOHbvIX npeoMemos.

—  pewams npuKkiaoHvle 3a0ayu U3
ouonozuu, huzuku, XUMUU, SIKOHOMUKU U
Opyeux npeomemos, Ces3aHHbvle C
uccnedosanuem XapaxKkmepucmux
PeAbHbIX NPOYECCO8, HAX0HCOeHUEM
HauOONLUUX U HAUMEHbULUX 3HAYEHUL,
CKOpOCMU U YCKOPEHUsL U m.1N.;

—  UHmMepnpemupo8amsv NoJy4eHHvle
pe3yibmamol

Cmamucmuka u
meopus
eéepoamuocmeil,
Ja02uKa u
Komounamopuka

— OmnepupoBaTh Ha 6a30BOM ypOBHE
OCHOBHBIMH OTIMCATEIbHBIMU
XapaKTepUCTUKAMU YHCIIOBOTO
Habopa: cpeaHee apupMeTHIECKOe,
MearaHa, HauboJblIee U
HaMMEeHblIIee 3HaYCeHUS;

— omepupoBarh Ha 0A30BOM ypOBHE
MOHATUSAMH: YaCTOTa U BEPOSITHOCTh
COOBITHS, CITy4ailHBIN BBIOOD,
OTIBITHI C PABHOBO3MOKHBIMH

—  HUmems npeocmasnenue 0 OUCKPEMHbIX U
HeNnpepbleHbIX CAYUAUHBIX 8eTULUHAX U
pacnpeoenenusix, 0 He3asUCUMOCmU
CHLYYAUHBIX BEIUYUH,

—  umems npedcmasnenue o
Mamemamuyeckom OHCUOaHUU U
oucnepcuu Ciy4aunblx GeIUYUH,

—  umemsv npedcmasgierue 0 HOpMaIbHOM
pacnpeoeneHuu u npuMepax HOpMaibHO
PAcnpeoeneHHbIX CIYUAUHbIX GeNUYUH,




AJIEMEHTAPHBIMU COOBITHSIMH,

—  BBIYUCIISTH BEPOSITHOCTH COOBITUI
Ha OCHOBE TI0JICUeTa YHcia
HCXOJIOB.

B noeceonesnoti sxcuznu u npu usyuenuu
Opy2ux npeomemos:

— OIICHUBATh U CPAaBHUBATH B MPOCTHIX
ClTydasix BEPOSITHOCTH COOBITHI B
peanbHOM KU3HH;

— YHUTaTh, CONOCTABIATh, CPABHUBATD,
WHTEPIPETUPOBATH B MPOCTHIX
Cllydasix peajbHble JaHHBIE,
Mpe/icTaBJIeHHbIE B BUJE TaOIHIL,
yarpamm, rpagukoB

HOHUMAMb CYyMb 3aKOHA DONLUUX YUCen U
8b100POUHO20 MEMOOA U3MepeHUs
8eposImMHOCmel,

umemsv npedcmagiierue 00 YCi08HOU
8€POSIMHOCMU U O NOJHOU 8EPOAMHOCIU,
NPUMEHAMb UX 8 PeleHUul 3a0ay,

umemv npeocmasgienue 0 adCHbIX
YACMHBIX 8UOAX pacnpeoeneHull U
NPUMEHAMb UX 8 PelueHUul 3a0ady,

umems npeocmasienue 0 Koppeiiyuu
CAVUAUHBIX 8ENUYUH, O TUHEUHOU
pezpeccu.

B nosceonesnoul scuznu u npu u3yveHuu

Opyeux npeomemos:

BLIYUCTAMY UTIU OYEHUBANL BEPOSMHOCU
CcOObLIMULL 8 PEATIbHOU HCUSHU,
8b1OUPaAMb NOOX00sUUEe MEMOObl
npeocmasieHus U 00pabomku OaHHbLLX,
YMemb peuams HeclodHCHble 3a0a4U Ha
npuMeHeHue 3aKOHA OOILUUUX YUCeTl 8
COYUONO2UU, CIMPAXOBAHUU,
30pasooxpanenuu, obecneuenuu
bezonacnocmu HaceneHus 8
Upe3BbIYANHBIX CUMYAYUSIX

Texcmoevie
3a0auu

— PemaTh HeCI0)KHBIE TEKCTOBBIC
3aJla4M Pa3HbIX THIIOB;

— aHAJTM3HUPOBATh YCIOBHE 3a/a4H,
IIPH HEOOXOIUMOCTH CTPOUTH JIJISt
€¢ PEIICHHS MaTeMaTHICCKYIO
MO/ICITb;

— IOHUMATh U UCIIOJIH30BATh IS
pelIeHHs 3a/1a9i HH()OPMAILIHIO,
MPEJICTABJICHHYIO B BHJIC TCKCTOBOM
U CHMBOJILHOM 3aITHCH, CXEM,
Ta0JIHIl, TUarpamMmm, rpa)ukosB,
PHUCYHKOB;

— JICHCTBOBATH IO AJITOPUTMY,
COJICpKAIIEMYCSI B YCIIOBUH 33]1a4H;

—  HCIOJB30BATh JOTUYECCKUE
paccyXAeHUs NP PEIICHUH 3a/1a4H;

— paboTtath ¢ H30BITOUHBIMH
YCIOBUSIMU, BBIOUPAst U3 BCEH
uH(popMalnu, JaHHEIE,
HEOOXOIUMBIE IS PeIIeHHUs
3aa4H;

—  OCYIIECTBIISITh HECTIOKHBIN repedop
BO3MOXHBIX PEIICHHUH, BEIOUpas u3
HUX ONTHUMAJILHOE 110 KPUTEPUSIM,
chOpMyITUPOBAHHBIM B YCIIOBHH,

— aHaTU3HUPOBAThH U
WHTEPIPETUPOBATH MOTYICHHBIE

Pewamu 3a0auu pazuvix munos, 8 mom
yucie 3a0auu NOGbLIUEHHOU MPYOHOCTU,
8bLOUPAMb ONMUMATILHBILL MEMOO
peweHus 3a0a4u, paccmampusdst
PAa3IuuHble Memoobl,

CMpoums Mooeilb peulenuss 3a0a4u,
npo8ooUmMsb 0oKa3ameibHvle
paccyncoenus;

peuwiams 3a0auu, mpedyowue nepebopa
8APUAHMO8, NPOBEPKU YCIL08UlL, 8b1O0PA
ONMUMATILHO20 Pe3yilbmama,
AHATUBUPOBAMD U UHMEPNPEMUPOBANb
pe3yibmamol 8 KOHMeKcme YClo8ust
3a0a4u, 8blOUPamMsv peuletus, He
npomugopedaujue KOHMeKcmy;
nepesooums npu peueHuu 3a0asu
unghopmayuro uz 00Hol gopmsi 6 opyey,
UCNONBb3YSL NPU HEOOXOOUMOCIU CXeMbl,
maoauysl, 2papuru, Ouazspammol;

B nosceonesnoii scuznu u npu usyueHuu

opyeux npeomemos.
peuwams npakmuyeckue 3a0a4u u 3a0a4u
u3 Opyaux npeomemoas




pElICHHS B KOHTEKCTE YCIOBHSI
3aJ1a4M, BEIOMPATh PEIICHIS, HE
MIPOTHUBOPEYAIIHE KOHTEKCTY;
pemiaTh 3aJ1a4i Ha pacyeT
CTOMMOCTH MOKYIOK, YCIIYT,
MOE3/I0K U T.II.;

pelraTh HEeCIOXKHbBIC 3314,
CBSI3aHHBIC C JIOJICBBIM YU4aCTHEM BO
BIIQJICHUH (PUPMOM, IPEIIPHUITHEM,
HEJBUKHUMOCTBIO;

penIaTh 3a/1a4u Ha IPOCTHIC
MIPOIIEHTHI (CUCTEMBI CKUJIOK,
KOMHCCHH) U Ha BBIYUCIICHHE
CJIOXHBIX IPOIICHTOB B PA3JIMIHBIX
CXeMax BKJIQJIOB, KPEIUTOB H
UTIOTEK;

penraTh MPaKTHYCCKHUE 3a/1a9H,
TpeOYIOIINEe UCTIOTh30BAHUS
OTPHIATEIILHBIX YHCEI: Ha
oTIpeJIelIeHUe TeMITepaTyphl, Ha
oTpeieJICHUE TI0JIOKESHUS Ha
BpeMeHHOI ocH (0 Halel 3pbl U
MOCJIe), Ha JBMKEHUE JCHEKHBIX
cpencts (MpUxo1/pacxon), Ha
ompeeseHue TITyOUHBI/BBICOTHI U
T.IL.;

MCI0JIb30BaTh MOHATHE MacIiTada
JUTS. HaXOXKJCHUS PACCTOSIHUN U
JUIMH Ha KapTax, MJIaHaX MECTHOCTH,
IJIaHAaX MTOMEILICHUH, BBIKPOUKAX,
pH paboTe Ha KOMITBIOTEPE U T.II.

B nosceonesroii scuznu u npu uzyuenuu

Opyaux npeomemos:

pelaTh HeCIOKHBIC IPAKTUIECKUE
3a]]au, BOSHUKAIOIINE B CUTYaIIUsIX
MTOBCETHCBHOM JKU3HU

T'eomempusn

OmnepupoBath Ha 6a30BOM YpOBHE
MOHSATHAMH: TOYKA, IpsMasi,
TUIOCKOCTB B IIPOCTPAHCTBE,
napauIeIbHOCTh U
NEePHEeHUKYIIIPHOCTD TPSMBIX U
IIOCKOCTEH;

pacro3HaBaTh OCHOBHBIE BH/IbI
MHOTOI'PaHHUKOB (IIPU3Ma,
nUpamMuIa, TPSMOYTOJTbHBIN
napasienenumnesn, Kyo);
n300pakaTh U3yvyaeMble (UTYpPBI OT
PYKHU ¥ C IPUMEHEHHEM POCTHIX
YepPTEKHBIX UHCTPYMEHTOB;
nenaTh (BBIHOCHBIE) TUIOCKHUE
YEepTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYpP: BH]I CBEPXY,
cOOKY, CHU3Y;

Onepuposamv noHAMUAMU: MOYKA,
npsamas, RI0CKOCMb 8 NPOCMPAHCMae,
napaiieibHOCmMy U NEPREHOUKYIAPHOCIDL
APAMBIX U NIOCKOCMEl;

npuMeHsams 05l peulenusi 3a0a4
2eomempuyeckue hakmol, eciu YCiosus.
npUMeHeHUsl 3a0aHbl 8 IBHOU opme;
peuiams 3a0a4u Ha HaxoxicoeHue
2eoMempUYEeCcKUX 8elIUUH N0 00pa3yam
UU aneoOpuUmmam,

denams (8bIHOCHbBLE) NIOCKUE YepmedtCU U3
PUCYHKO8 00beMHBIX (hucyp, 6 mom uucie
pucosams U0 ceepxy, cOOKy, Cmpoums
CeyeHUsl MHO202PAHHUKOSB,

u381eKamy, UHMEPNPemupo8ams u
npeobpazoevleamsv UHGOPMAYUIO O
eeomempuieckux guzypax,




— W3BIEKaTh UHPOPMAITUIO O
MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax,
IIPEJICTaBICHHYIO HA YepTekKax U
PHUCYHKAX;

— npuMEHATH Teopemy lludaropa npu
BBIUMCIICHUH JIIEMEHTOB
CTepeoMeTpUuIecKux puryp;

— HaxXOJWUTh OOBEMBI U TUIOIIAIN
IIOBEPXHOCTEN MPOCTEUIINX
MHOTOT'PaHHUKOB C IPUMEHEHHUEM
(opmyu;

— pacno3HaBaTh OCHOBHBIE BUJIbI TEN
BpaieHus (KoHyc, HHIUHIP, chepa
i map);

— HaXOJWUTh OOBEMBI U TUIOTIAIN
MTOBEPXHOCTEN MPOCTEUIINX
MHOTOTPaHHUKOB U TeJI BpaIlleHUS C
MpUMEHEHHEM (POPMYIIL.

B nosceomnesnoti scusnu u npu uzyyeHuu
Opy2ux npeomemos:

— COOTHOCHUTBH a0CTPaKTHBIE
T€OMETPHYECKHE TIOHITHS U (aKThI
C peaIbHBIMU KU3HCHHBIMH
00BEKTaMU U CUTYaIlUSIMHU;

— HCIIOJIF30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX
reOMETPUUCCKHUX (DUTYD JTsT
peIIeHuUs] TUTIOBBIX 3aJ1a4
MPAKTUYECKOTO COJICPIKAHUS;

— COOTHOCHTb IUIOIIAIH
MOBEPXHOCTEH TEJ OJJMHAKOBOM
(hopMBI pa3IMYHOTO pa3mepa;

— COOTHOCHUTH OOBEMBI COCY/IOB
OJIMHAKOBOM (hOPMBI PA3TUIHOTO
pasmepa;

— oueHuBath GopMy MPaBUIHHOTO
MHOTOTpaHHUKA MOCJIE CITHIIOB,
Cpe30B U T.I1. (OIpeaesaTh
KOJIMYECTBO BEPIINH, pedep U
rpaHeil MOMy4eHHBIX
MHOTOTPaHHUKOB)

NPeOCmMasieHHyI0 Ha Yepmedtcax,

—  npuMeHamb ceomempuyeckue axkmol OJisl
pewieHus 3a0a, 8 mom yucie
NPeononazaruyux HeCKOIbKO Wa2o8
peweHus;

—  ONUCLIBAMb B3AUMHOE PACHONLONHCEHUE
APAMBIX U NIOCKOCMEN 8 NPOCMPAHCIEe;

—  gopmynuposams ceolicmea u NPUIHAKU
pueyp;

—  00Ka3bleamv ceomempuyecKue
VMBepHCOeHUs,

— e1ademv cmanoapmuou Kiaccuguxayuei
NPOCMPAHCMBEHHBIX hucyp (nupamuobt,
npu3Mbl, napaiesienuneobl);

—  HAxooums 00vembl U NIOULAOU
NOBEPXHOCMEl 2e0MEeMPUYECKUX el C
npumerenuem Gopmyn,

—  BBIYUCTAMb PACCMOAHUSL U VeTlbl 8
npocmpancmse.

B nosceonesnoti scusnu u npu uzyyenuu
Opyeux npeomemos:

—  UCNONb308aMb CE0UCMBA
eeomempudeckux gueyp 0 peulenus
3a0ay npaKmu4eckKo20 xapakmepa u
3a0a4 uz opyaux obaacmei 3HaHUl

Bexmoput u
Koopounamul 6
npocmpancmee

— OmnepupoBaTh Ha 6a30BOM ypOBHE
MOHATHEM JIEKAPTOBBI KOOPANHATEI
B [IPOCTPAHCTBE;

— HaxXOJWUTh KOOPAMHATHI BEPIIUH
Ky0a U psIMOYT'OJILHOTO
napaiesenumnena

—  Onepuposamv ROHAMUSIMU 0EKAPMOGbL
KOOPOUHAMbL 8 NPOCMPAHCMEE, 6EKMOP,
MOOYIIb 6eKMOPA, PABEHCMBO BEKMOPO8,
KOOPOUHAMbL 8EKMOPA, Y20l MENCOY
BEKMOpamu, CKaIsApHOe Npou3gedeHue
BEKMOPO8, KOJIUHEAPHBLE BEKMOPbI;

—  HAX00UmMb paccmosHue mexncoy 08yms
MOYKAMU, CYMMY BEKIMOPO8 U
npouszgederue 6eKmopa Ha YUcio, yeol




MedHcOy 8eKMopamu, CKAIAPHOe
npoussedeHue, packiaobl8ams 6eKmop no
08YM HEKOJIUHEAPHbIM 8EKMOPAM;
3a0a8amo NIOCKOCMb YPAGHEHUEM 8
0exapmosou cucmeme KOOpOUHam;
pewams npocmetiuiue 3a0ayu 86e0eHUem
8eKmMopHo20 baszuca

Hcmopusa OnuceIBaTh OTAEIbHBIE Ilpeocmasnamo éxnad evioarouwuxcs
Mamemamuxu BBIJAFOIIHAECS PE3YIIbTATHI, Mamemamuro8  pazsumue Mamemamuxi
MIOJTyYCHHBIC B XOJIC PA3BUTHS U UHBIX HAYYHBIX obnacmett;
MaTEMaTHUKH KaK HAYKH; NOHUMAMb PONb MAMEMAMUKY 8
3HATH MPUMEPHI MATEMAaTHICCKUX pazeumuu Poccuu
OTKPBITHI U UX aBTOPOB B CBSI3H C
OTE4YECTBEHHOW M BCEMUPHOU
HCTOPHEN;
MMOHUMATh POJIb MATEMATHKH B
pa3Butuu Poccun
Memoowt [TpuMeHSTh H3BECTHBIC METOIBI TIPH Hcnonvzoeams ocHosHbIE MemoObl
Mamemamuxu PEIICHUH CTaHIAPTHBIX dokazamenbcmed, nPosoOUMb

MaTEMaTHYCCKUX 3a/1a4,

3aMeyvaTh M XapaKTePU30BaTh
MaTEMAaTHYCCKHUEC 3aKOHOMEPHOCTHU B
OKpYKalollel NeMCTBUTEIbHOCTH;
MIPUBOJIUTH IPUMEPHI
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEN
B NIPUPOJE, B TOM YHCIIE
XapaKTEepU3YIOIINX KPacoTy U
COBEPIICHCTBO OKPYKAIOILIET0 MUpa
Y TIPOU3BE/ICHUI UCKYCCTBA

00KaA3amenbCmeo U 8bINONHANMb
onposepoiceHue,

NPUMEHAMb OCHOBHbBLE MEMOObl PeUleHUs
MamemamuyecKux 3a0ay,

Ha 0CHOBE MamMemMamu4eckux
3aKOHOMepHOCmell 8 NpUpooe
Xapaxkmepuzoeams Kpacomy u
COBEPULEHCINBO OKPYAHCAIOWE20 MUPA U
npou38e0eHUll UCKYCCmead;

NpUMEHAMb npocmeluiue npocpamMmmuble
cpedcmaa u 21eKmpoHHO-
KOMMYHUKAYUOHHbBLE CUCEMbl NPU
peulenuu Mamemamuyeckux 3a0ay




Conep:xaHue yueoOHOro npeamera (272 uaca)

10 xmacc(136 uacoB)

OcHoBHasi 0a3oBasi MporpaMmma

AJredpa u Hayajia aHau3a (85 yacoB)

[ToBTOpenue.Pemienne 3a1au ¢ UCTIOIB30BAaHUEM CBOMCTB YUCE M CUCTEM CUUCIIEHMS], EIUMOCTH,
JIOJIEN W YacTeu, MPOUEHTOB, MOJIyJIel uncell. Penienue 3a1a4 ¢ UCIOJIb30BaHUEM CBOMCTB
CTeneHel U KOpHEeH, MHOTOUJIEHOB, TPE0Opa30oBaHUul MHOTOWICHOB U IPOOHO -paIlHOHAIBHBIX
BBIPAKCHU.

Pemenue 3agau ¢ UCNoJib30BaHUEM IpaayCHOM MepBI yriia. Mo1ysb 4ucia U €ro CBOMCTBA.
Pemienue 3a1a4 Ha ABHKEHHE 1 COBMECTHYIO Pa0OTY € TIOMOIIBIO JINHEHHBIX M KBAIPATHBIX
ypaBHEHUH U X cucteM. Pemienue 3a1a4 ¢ moMoIIbI0 YHCIOBBIX HEPABEHCTB M CUCTEM HEPAaBEHCTB
C OJIHOM MepeMEHHOMH, ¢ MPUMEHEHUEM N300paKeHUsI YUCIOBBIX IIPOMEKYTKOB.

Pemenue 3a1a4 ¢ UCIoJIb30BaHUEM YHUCTIOBBIX QYHKIMN U MX TpadukoB. Mcnoas3oBaHue CBONCTB
U rpayKOB JIMHEHHBIX U KBAJIPATUYHBIX PYHKIINNA, 0OpaTHON MPONOPIHOHATBHOCTH U (PYHKIIUN

Y =~/X . I'pauueckoe peneHne ypaBHEHUI 1 HEPABEHCTSB.

Tpuronomerpuueckas OKpYKHOCTb, paouannas mepa yena. CUHyC, KOCUHYC, TAHT€HC, KOMAH2eHC
MIPOM3BOJILHOTO yria. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO U CIEACTBHS U3 HETO. 3HAYEHUS

T TN T
TpuroHoMmeTpuueckux ¢pyukuui as yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°.(0, g, Z,g, E pan).
Dopmynvl CLONCEHUS MPULOHOMEMPUYECKUX (DYHKYULL, (DOPMYIbL NPUECOCHUS, (POPMYILbL OBOUHO20

apeymenma..
Hynu QyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh. Hanboutbiiee 1 HanMeHbIee
3HaueHue ¢pynkuuu. [lepuoanueckue Gpynkiuu. YetHOCTh M HEUETHOCTH GyHKUMH. CrodicHble
@yHKyuu.

Tpuronomerpudeckue GyHKIMHA Y = COSX, Yy =SINX, Yy = tgX . @ynxyus y = ctgx . CBoiicTBa u
rpaguKd TPUTOHOMETPUICCKUX (PYHKITHI.

APKKOCHHYC, apKCUHYC, apKTaHT€HC Yucia. Apkkomaneenc yucaa. IIpocreitime
TPUTOHOMETPHUYECKUE YpaBHEHHMs. PelieHne TpHroHOMEeTpHYECKUX YPaBHEHUH.

Obpamuvie mpueoHomempuieckue hyHkyuu, ux ceoticmsa u epaguxu. Pewenue
npoCmeuuux mpueoHOMempUu4eckux HepageHcms.

Memoo unmepsanoe 0 peuletus HEPaGeHCMms.

IIpeobpazosanus epagpurxos hyukyuil: co8ue 6001b KOOPOUHAMHBIX OCel, PACMSANCEHUE U
colcamue, OompaiceHue OMHOCUMENbHO KOOPOuHammuwix ocell. I paghuueckue memoowvi peurerus
VpasHeHull u HepaseHcms. Pewienue ypasnenuil u HepaseHcma, co0epicaujux nepemerHyo noo
3HAKOM MOOYJISL.

Cucmembvl NOKA3AMENbHBIX, 102APUPMUYECKUX U UPPAYUOHATLHBIX YpasHeHull. Cucmembl
NOKA3AMENbHBIX, 102aAPUPMULECKUX HePABEHCME.

Bzaumno obpamuvie pynxyuu. I paghuxu 3aumuo oopammusix hyHKyui.

Vpaenenus, cucmemul ypagrenuii ¢ napamempom.

[TonsiTre o HenpepbIBHBIX QYHKIHIX. TOUKH 9KCTpeMyMa (MakCUMyMa U MUHUMYMa).
HccnenoBanue sneMeHTapHBIX GYHKIHMM Ha TOUKHA SKCTpeMyMa, HauOoJIbIllee U HauMEHbIIIee
3HAYEHHUE C MOMOIIBI0 TPOU3BOTHOU. [locmpoenue epaguxos pyHKyull ¢ NOMOWBIO NPOU3BOOHBIX.
Ipumenenue npouszso0HOI Npu peuteHuu 3a0axu.

IlepBooOpasnas. Ilepsoobpasnvie anemenmaprvix ynxyuii. Ilnowads KpueouHelino
mpaneyuu. opmyna Hotomona-Jletionuya.Onpedenennwiti unmezpai. Buruucnenue niowaoeii
NIOCKUX pueyp u 00vemos men 8paweHus ¢ NOMOWbIo Unme2pada.

I'eometpus (51 yac)

[ToBTopenue. Pemenne 3a1a4 ¢ npuMEHEHUEM CBOWCTB (PUT'Yp Ha TUIOCKOCTH. 3a1auu Ha
J0Ka3aTeIbCTBO U MOCTPOCHUE KOHTPIPUMEpOB. Vcronk30Banue B 33/1a4aX MPOCTEHITNX
JOrMYECKUX TpaBmil. Perienue 3a1a4 ¢ MCIOJIb30BaHUEM TEOPEM O TPEYTOJIBHUKAX, COOTHOIICHHH B



MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (DAKTOB, CBS3aHHBIX C YETHIPEXyroJibHUKaMHu. Perenne 3amad ¢
UCIIOJIb30BaHMEM (PAKTOB, CBSI3aHHBIX C OKPY>KHOCTSAMU. PenieHne 3a1ay Ha U3MepeHus Ha
IJIOCKOCTH, BBIYMCIICHUE JUIUH U IUIomanel. Pewenue 3a0au ¢ noMouyblo 6eKmMopos u KOOPOUHAM.
Harnsoaas crepeomerpusi. urypsl 1 ux uzoopaxenus (kKyo, nupamuaa, npusma). OcHosHble
noHAmus cmepeomempuu u ux ceovicmsa. Cedenus Kyoa u Terpaspa.

Touka, npsiMast ¥ IVIOCKOCTb B POCTPAHCTBE, AKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.
B3aumHoe pacnonoxeHue NpsAMbIX U IIIOCKOCTeN B MpocTpaHcTBe. [lapanienbHOCTh NpsAMBIX U
IUTOCKOCTEH B mpocTpaHcTBe. M300paykeHre mpoCcTeHINX MPOCTPAHCTBEHHBIX (PUTYp Ha
IIJIOCKOCTH.

Paccrosuus mexay purypamu B mpoCTPaHCTBE.

VYrubl B npoctpaHcTse. [lepreHIuKyISpHOCTD NPSAMBIX U INIOCKOCTEM.

[Tpoekuust purypsl Ha MIOCKOCTh. [IpU3HAKK MEPHIEHANKYISIPHOCTH MIPSMBIX U TIJIOCKOCTEHN B
npocrpaHcTBe. Teopema o Tpex neprneHAuKyispax.

Mpuororpannuku. [Tapannenenunen. CBoiicTBa NpsIMOYroibHOTO napasuienenunena. Teopema
[Mudaropa B npoctpanctse. [Ipuzma u nupamuaa. [IpaBunbHas nupaMuia v mpaBuIbHas IPU3MA.
[Tpsmas mupaMuga. DIIEMEHTBI TPU3MBI U TUPAMHU/TH.

Tena Bpamenus: TUIMHIP, KOHYC, cdepa u map. OCHOBHbIE CBOMCTBA MPSIMOT0 KPYrOBOI'O
UWJIMHJIPA, IPSIMOTro KpyroBoro konyca. M3o0pakeHue Ten BpalleHus Ha MI0CKOCTH.

IIpeocmasnenue 06 yceuenHom KOHyce, ceueHusi Konyca (napaiieibHoe 0CHOBAHUIO U
npoxoosiuee uepe3 Bepuiuny), ceueruss YUIUHOpa (napaiieibHo u NepneHOUKyIAspHO OCU), CeueHusl
wapa. Pazeepmra yununopa u kouyca.

IIpocmetiwue komouHayuu MHO202PAHHUKOS U Mell 8pawyeHus medxcoy codotl. Beruncnenue
AJIEMEHTOB IPOCTPAHCTBEHHBIX QUTYp (pedpa, AMaroHanu, yribl).

[Inomaap MOBEPXHOCTH MPABUILHOM MUPAMUIBI U IPAMOU npu3Mbl. [1o11aas noBEpXHOCTH
MPSIMOTO KPYrOBOTO IIMJIMHAPA, MPSIMOT0 KPYrOBOrO KOHYca M Iapa.

[Tonsarue 06 o6peme. OObEeM MUpaMUIbl U KOHYCA, TPU3MBI U muHApa. OO0beM mapa.

Ilooo6nble mena 6 npocmpancmee. COOTHOIICHUS MEXY IUTOIIAAIMU TIOBEPXHOCTEHN U
o0BbeMaMHu ITOJOOHBIX TE.

Heuoicenus 6 npocmpancmee. napaiienvHulil NepeHoc, YeHMpailbHas CUMMEMpPUs,
cumMmempusi OmHocumebHo niockocmu, nogopom. Ceoticmea osudicenuil. Ilpumenenue osudicerutl
npu peuenuu 3a0au.

BexTopsl 1 koopArHATHI B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa HA YHUCIIO,
yroia Mexay Bekropamu. KosnHeapHble 1 KOMIUIaHapHbIE BEKTOPBL. CKanapHoe npoussedenie
sekmopos. Teopema o paznodiceHuu 6eKmopa no mpem HeKoMnianapHuim eekmopam. CranapHoe
npouseedeHue 86eKmopos 6 koopounamax. Ilpumenenue 6ekmopos npu pewieHuu 3a0ay Ha
HAxoxcoenue paccmosHutl, OJuH, niowaoell u 006vemos.

VYpasnenue nnockocmu 6 npocmpancmee. Ypasnenue cghepvl 6 npocmpancmee. Popmyna
011 8bIYUCTICHUS. PACCTNOSHUS MENCOY MOUKAMU 8 NPOCMPAHCEE.

BepositHocTb M cTaTucTHKA. PadoTa ¢ 1anHbIMH (6 YacoB)

[ToBTOpenue.Penienue 3aqau Ha TabnuyHOE U TpadUvecKoe MpeICTaBICHHE JaHHBIX.
Hcnonb30BaHue CBOMCTB M XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEAHUX, HAUOOIIBIIETO U
HaUMEHBLIETo 3HaYeHus, pa3Maxa, oucnepcuu. Pewenue 3adau na onpedenenue wacmomsi u
eepoimnocmu cobvimuti. Beiuucnenue 6€p0}ln’lHOCn’l€1/7 6 onsvlmax ¢ pa6HOBO3MONCHbIMU
dNeMeHmapHbliMu ucxooamu. Pewenue 3a0au c npumeHeHuem KOM6uHam0puKu. Pewenue 3a0au na
eblyucierue 6€pO}ZmHOCI’I’l€ﬁ He3a6UCUMbBIX co6b1mu1,7, npumeHernue ¢0pMy]lbl CJIIOJMCEHUA
gepoamnocmei. Pewenue 3aoau c npumenenuem ouazpamm Jiiepa, oepeea eeposimHocmetl,
@opmynvl Beprynnu.

Ycnosnas eeposimnocms. Ilpasuno ymuooicenus éeposmuocment. Popmyna noaHoU 6ePOAMHOCIU.
Huckpemnvie cnyyatinvle senudunsl u pacnpeoenenus. Hezagucumole cyyatinvle 6eIU4UNbL.
Pacnpeodenenue cymmobr u npouzgedenus He3a8UCUMBIX CIYUAUHBIX GETUYUH.



Mamemamuueckoe odxcuoanue u OuUcnepcus ciy4ainol eeruuunvl. Mamemamuyeckoe odxcuoanue u
OuUCnepcust CyMmbl CIyYatiHulx eenudut. I eomempuueckoe pacnpeoenenue. bunomuanvroe
pacnpeoeienue u e2o c8olUCmaq.

Henpepuignvie cnyuatinvie genuyunsl. Ilonamue o nnomnocmu eepoamuocmu. Pasnomeprnoe
pacnpeoeneHue.

IlokazamenvHoe pacnpedenenue, e2o Napamempbi.

Ilonamue o HopmanvHom pacnpedenenuu. Ilapamempol HopmanbHo2o pacnpedenenus. Ilpumepsi
CYYAUHBIX 8eIUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (ROZPEUHOCb USMEPEHULL, POCM
yenosexa).

Hepasencmeso Yebviwmesa. Teopema bepnynnu. 3akon 6onvuiux wucen. Beioopounwiii memoo
uzmepenus eposimuocmeti. Ponv 3axona bonvuiux uucen 6 Hayke, npupooe u ooujecmae.
Kosapuayus osyx cnyuatinvix eenudun. Ilonamue o koaguyuenme xoppenayuu. Cosmecmmoie
HAON00eHUs 08YX CYYAUHBIX 8eUYUH. BbiOopounblli kodpduyuenm koppensyuu.

11 xmacc (136 gacoB)

Anredpa u Hayana aHaan3a (85 yacoB)

[ToBTOpenue.Pemenne 3a1au ¢ UCTIOIH30BAaHUEM CBOMCTB YHCET M CUCTEM CUHCIIEHHMS], JEIMMOCTH,
JI0JIEN W YacTel, MPOLEHTOB, MOyJiel uncell. Pemenre 3a1a4 ¢ uCroab30BaHUEM CBOMCTB
CTeneHel U KOpHEH, MHOTOYJIEHOB, TPE0Opa30BaHUN MHOTOWICHOB U JIPOOHO -pallHOHAIBHBIX
BBIPAKEHUII.

Pemenue 3aga4 ¢ MCnoyib30BaHUEM I'paayCHOU MepbI yriia. Mo1ynb 4ucia U €ro CBOMCTBA.
Pemenue 3agau Ha IBMKEHNE U COBMECTHYIO pabOTy C MIOMOIIILIO TUHEHHBIX U KBAJAPATHBIX
ypaBHEHUH U X cucTeM. Pemienue 3a1a4 ¢ moMoIbI0 YUCIOBBIX HEPABEHCTB M CUCTEM HEPAaBEHCTB
C OJTHOM MEepEeMEeHHOMH, ¢ MPUMEHEHUEM N300paKeHUsI YUCIOBBIX IPOMEKYTKOB.

Pemenue 3aa4 ¢ ncnoyib30BaHNEM YMCIIOBBIX (YHKITUH U uX rpadukoB. Mcmoas30BaHne CBONCTB
Y TpauKOB JTUHEHHBIX U KBAAPATUUHBIX (DYHKIIHMHI, 0OpaTHON MPOTMOPIMOHAIIBHOCTH U (QYHKIIUH

y =~/X . I'padmueckoe pelieHne ypaBHEeHHI 1 HEPABEHCTB.

Tpuronomerpuyeckas OKpYyKHOCTb, paouannas mepa yeia. CUHyC, KOCUHYC, TAHT€HC, KOMAH2eHC
MIPOU3BOJILHOTO yria. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO U CIEACTBHS U3 HETO. 3HAYCHUS

TpuroHomerpuueckux ¢pyukuuii as yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°.(0, E, E,E, kil pan).
6 4 3 2

Dopmynvl CLOAHCEHUS MPUSOHOMEMPULECKUX PYHKYUL, opMYabl NpueeoeHUs:, opmyivl 08OUHO20
apeymenma..
Hynu QyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh. HanboJibliee 1 HauMeHblee
3HayeHue Gpynkiuu. [lepuoanyeckue pyHkuuu. YeTHOCTh U HeYeTHOCTh (QyHKIUH. CrodicHble
@yHKyuu.

Tpuronomerpuueckre GyHKIMHA Y = COSX, Yy =SIN X, Yy = tgX . @ynxyus y = ctgx . CBoiicTBa u
rpadMKu TPUTOHOMETPUIECKUX (DYHKIIUH.

ApKKOCHHYC, apKCUHYC, apKTaHIeHC uucia. Apkkomaneenc yucna. [Ipocreiimme
TPUTOHOMETPUYECKHUE YpaBHEHUs. Pelienre TpuroHoMeTpuyecKux ypaBHEHUH.

Obpammuvie mpueoHomempuieckue yHKyuu, ux ceoticmsa u epaguxu. Pewrenue
npoCmeuuux mpueoHOMempUu4ecKux HepageHcms.

Crenens ¢ IeHCTBUTENBHBIM MOKa3aTeNeM, CBOWicTBa cTenenu. [IpocTeitmme
MoKasateJbHbIe ypaBHEHHS U HepaBeHCTBa. [lokasarenbHas GyHKIMS U ee CBOICTBA U TpaduK.

Jlorapudm uucna, cBoiictsa norapudma. lecsatuunsiit torapudm. Yucno e. Hamypanvhoiii
noeapughm. IIpeodbpazoBanue orapupMudeckux BeipaxeHuil. Jlorapudpmuueckue ypaBHEHHS U
HepaBeHcTBa. Jlorapudmuueckas QyHKIUS U ee CBONCTBA U rpaduK.

Crenennas ¢pyHKIMS U ee CBOICTBa U rpaduk. ppanmoHanbHble ypaBHEHHUS.

Memoo unmepsanog ona peulenus HepaseHCcma.

IIpeobpazosanus epaghurxos yHkyuil: cosue 80016 KOOPOUHAMHBIX OCell, pAcmIdiCeHUe U
colcamue, ompasiceHue OMmHOCUMENbHO KOopouHamuwix ocell. I paghuueckue memoowi peuienus



ypasHenuii u nepasencms. Pewenue ypasnenuii u nepagencme, cooepicaujux nepemenHyio noo
3HAKOM MOOYIIA.

Cucmembvl NOKA3aMeNbHBIX, 102APUPMUYECKUX U UPPAYUOHATbHBIX YpasHeHull. Cucmembl
NOKA3AMENbHBIX, 102aPUPMULECKUX HEPABEHCME.

Bzaumno obpamuvie pynxyuu. I paguxu 3aummno oopammusix h)yHKyui.

VYpasuenus, cucmemol ypagnuenuii ¢ napamempom.

[IpousBoanas ¢pynkuu B Touke. KacarenbHas k rpaduky ¢pyHkuuu. ['eomerpudeckuii u
(busnueckuii cMbICT pou3BoaHON. [Ipon3BoHBIC AIeMeHTapHBIX GYHKIWH. [Ipasuna
oughghepenyuposanusi.

Bmopas npouzeoonas, ee ceomempuueckuii u pusuyecKuti cmMuici.

[TonsiTre 0 HEMPEPBIBHBIX (GYHKIUAX. TOUKH dKCTpeMyMa (MaKCHMyMa M MUHHMYMa).
HccnenoBanue rreMeHTapHBIX (PYHKIIUN HA TOUKH SKCTpeMyMa, HauboJiblliee 1 HauMEHbIIIee
3HAYEHHUE C MOMOIIBIO TPOU3BOIHOU. [locmpoenue epaguxos ¢yHKyuli ¢ NOMOWbIO NPOU3BOOHBIX.
IIpumenenue npouzeo0HOU NpU peutenuu 3a0au.

[TepBooOpaznas. Ilepsoobpasuvie snemenmapHulx Qyuxyuil. Ilnowads KpugoIuHeuHou
mpaneyuu. ©opmyna Horomona-Jletionuya.Onpeoenennulti unmezpan. Bviuucnenue nnowaoeii
NIOCKUX huyp u 06vemMo8 mei 6paweHus ¢ NOMOwbI0 UHMe2pad.

I'eomeTpus (51 yac)
[ToBTOpenue.Pemenue 3a1au ¢ npruMeHEHHEM CBOUCTB (PUTyp Ha MJIOCKOCTH. 3aa4u Ha
JI0Ka3aTeIbCTBO M MOCTPOSHHE KOHTPIpUMepoB. Vcmionp30Banue B 3a1a4ax MpOCTEUIITIX
JIOTMYECKUX NpaBuJl. Pernienune 3amad ¢ UCIoIb30BaHUEM TEOPEM O TPEYroJIbHUKAX, COOTHOIICHUN B
MPSIMOYTOJIBHBIX TPEYrOJbHHUKAX, (PaKTOB, CBI3aHHBIX C YETHIPEXyroJbHUKaMu. Pemenne 3a1ad ¢
UCIOJb30BaHUEM (PAKTOB, CBSI3aHHBIX C OKPY)KHOCTAMU. PeleHne 3a1ay Ha u3MepeHus Ha
IUIOCKOCTH, BBIYHUCIIEHUE UIMH U MJIOIAAeH. Pewenue 3a0au ¢ noMowbio 6eKmMopos u KOOpOuHam.
Harnsanas crepeomerpusi. @urypsl U ux uzoopaxeHus (Kyo, mupamuaa, mpusMa). OcHogHble
noHAmus cmepeomempuu u ux ceovcmea. CedeHus Kyba u Terpa’pa.
Touka, mpsiMas ¥ MJIOCKOCTh B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPHUHU U CIECACTBUS U3 HUX.
B3anMHoe pacroioskeHue NpsIMbIX M MJIOCKOCTEHN B MpocTpaHcTBe. [lapanienbHoCTh NpsSIMBIX U
IUIOCKOCTEH B pocTpaHcTBe. M300paxeHne npocTefinx MpocTpaHCTBEHHBIX (pUryp Ha
IJIOCKOCTH.
Paccrosinus Mexay (purypamu B IpoCTPAHCTBE.
VYrasl B npoctpancTBe. [lepneHuKyIspHOCTh NPSAMBIX U IUIOCKOCTEH.
ITpoexuus Gpurypsl Ha MI0CKOCTh. [Ipu3HaKy NepHneHaUKYIIPHOCTH IPSAMBIX U IJIOCKOCTEH B
npocTtpaHcTBe. Teopema o Tpex NepreHIuKyIsIpax.
Msuororpannuku. [Tapannenenunen. CoiicTBa NpsMOYrojbHOIo napauienenumneaa. Teopema
ITudaropa B npoctpanctse. [Ipu3ma u nupamuna. [lpaBuibHas nupamuaa U npaBuiibHast Ipu3Ma.
[Ipsimast nupamuia. DIeMeHTbI IPU3Mbl U IUPAMUIBI.

Tena BpamieHus: UUIMHIP, KOHYC, cdepa U map. OCHOBHbIE CBOMCTBA IPSIMOT0 KPyroBOIro
LWIMHApPA, MIPSIMOTO KPyroBoro kKoHyca. MzobpaskeHue Tes BpaleHHst Ha MII0CKOCTH.

IIpeocmasnenue 06 yceuennom KoHyce, ceueHus KoHyca (napaiieibHoe OCHOBAHUIO U
npoxoosiujee uepes 8epuiUHy), ceueHus YuiuHopa (napaiieibHo u nepneHOUKyIapHo ocl), ceueHus
wapa. Pazeéepmka yununopa u Konyca.

IIpocmetiwue KomOUHayuU MHO202PAHHUKOG U Mell 8paujeHus mexcoy cooou. Beruucnenue
3JIEMEHTOB IPOCTPAHCTBEHHBIX (GUryp (pedpa, JMaroHa€u, yrisl).

[Tnommaas MOBEPXHOCTH MPABUIBHOM MUPaMUIBI M MIPSIMOM Mpu3Mbl. [1no1aae NoBepXHOCTH
IPSIMOTO KPYTrOBOT'O IIMJIMH/IPA, IPSIMOT0 KPyroBOTO KOHyca M 11apa.

[Tonsitue 06 06veme. O6BEM NUpaMuIbl U KOHYCa, MPU3MBbI U HWIMHApa. O0beM mIapa.

Ilooobnvie mena 6 npocmparcmee. COOTHOLICHUS MEXTY TUIOIAASIMU IOBEPXHOCTEH U
o0beMaMu MOJ0OHBIX Tedl.

Heudicenus: 6 npocmpancmee: napaiienbHblil NepeHoc, YeHMpPaibHas CUMMempUs,
CUMMempuUs OMHOCUMeNbHO niockocmu, nosopom. Ceoticmea ogudicenuii. Ilpumenenue 08uicenutl
npu peuieHuu 3a0axu.



BekTopsl 1 koopAuHATH B pocTpaHcTBe. CyMMa BEKTOPOB, YMHOKCHHE BEKTOpA Ha YHCIIO,
yroJl Mexay BekTopamu. KosumnHeapHbie M KOMIUTaHApHBIE BEKTOPBL. CKansApHoe npouzgederue
gexkmopos. Teopema o paznodxicenuu 6eKmMopa no mpem HeKOMNIaHapHvim eekmopam. CkansapHoe
npouseederue 6eKmopos 8 koopounamax. Ilpumenenue 6ekmopoe npu peuieHuu 3a0ay Ha
HAxXodicOeHue paccmosHull, Onul, niowalel u 006vemos.

Vpasnenue niockocmu 6 npocmpancmee. Ypaguenue cepwi 6 npocmpancmee. Popmyia
0/151 BLIYUCTIEHUS PACCIOSAHUSL MEHCOY MOUKAMU 8 NPOCPAHCEe.

BepositTHOocTh U ctaTucTHKA. PadoTa ¢ nanubiMu (12 yacoB)

[ToBTOpenue.Pemenne 3ana4y Ha TaONMUYHOE U TpadHUECKOE MPEICTABICHUE JAHHBIX.
Hcnosib30BaHMEe CBOMCTB M XapaKTEPUCTUK YUCIIOBBIX HAOOPOB: CPEIHUX, HAUOOJIBIIETO U
HaMMEHBIIIETO 3HaUeHUs, pa3Maxa, oucnepcuu. Pewenue 3a0au na onpedenenue uacmomul u
geposimHocmu cooblmuii. Boluucnenue eposmuocmetl 8 Onblmax ¢ pagHO803MONCHLIMU
aemMeHmapHuiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem komounamopuxu. Pewenue 3aoau Ha
8bIYUCTEHUE BEPOSIMHOCTEU HE3ABUCUMBIX COOLIMUL, NPUMEHEHUE POPMYTIbL CTIOHCEHUS.
gepossimuocmell. Pewenue 3a0a4 ¢ npumeHenuem ouazpamm Jiiepa, oepesa 8eposimHocmel,
Gopmynvl bepuynnu.

Yenosnas eeposmnocme. lIpasuno ymnoscenus eposmuocmeti. Popmyna noaHou 6eposmHoCmu.
Jluckpemnuvie cayuatinsie genuyunsl u pacnpeoenenus. Hezasucumvle cnyuaiinvle éenuyunbi.
Pacnpeoenenue cymmul u npoussedenuss He3a8UCUMbBIX CIYYAUHBIX BETUYUH.

Mamemamuueckoe odxcuoanue u oucnepcust Ciy4atnou senrudunvl. Mamemamuueckoe oxcuoanue u
oucnepcus CyMmul ciyyaHvlx geaudut. I eomempuyeckoe pacnpedenenue. bunomuanvrnoe
pacnpeoeneHue u e2o c8olcmad.

Henpepuignvie ciyuatinvie senuuunsl. [lonamue o nnomuocmu eeposmuocmu. Pagnomeproe
pacnpeoeneHue.

IlokaszamenvHoe pacnpeoeneHnue, e2o napamempbi.

Ionamue o nopmanvHom pacnpedenenuu. Ilapamempol HopmanbHo20 pacnpedenenus. Ilpumepuol
CIIYYAUHBIX 8EIUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PeUtHOCMb U3MepeHull, pocm
uenoseKa).

Hepasencmeso Yebviwmesa. Teopema beprynnu. 3akon 6onvuux wucen. Beioopounwiii memoo
usmepenus gepoamuocmelti. Ponv 3axona 6onvuiux uucen 8 Hayke, npupooe u ooduecmae.
Kosapuayus osyx cnyuaiinvix eenuyun. Ionamue o koagpguyuenme xoppenayuu. Cosmecmuole
HAOA00eHUsL 08YX CYYAUHBIX 8eUYUH. BbiOopounblll ko3 duyuenm xoppensyuu.



TemaTu4yeckoe NIIAHUPOBAHUE

Ne n/nt Tema paznena u ypoka Koa-
BO
qac

10 kaacc
MATEMATUKA 44 B Heaes10, Bcero 136 4 B roj
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A 2,5 4. B
Helea10, Bcero 85 u.
TEMA 1: «lloemopenue u pacuiupenue ceéedenuii o pynxkuyuu» | 8
TEMA 2: «Cmenennan (oynkyus» 16
TEMA 3: «Tpuzonomempuueckue gpynxyuu 23
TEMA 4: «Tpuzonomempuueckue ypasnenus u nepasencmea» | 16
TEMA 5: «lIpou3eoonasn u ee npumenenue» 20
TEMA 6: «Hmozosoe noemopenue 2
Bcero 3a rog 85

I'EOMETPUA 1,5 4. B Hene1o, Beero S1 .

Tema 1:«Bgedenue 6 cmepeomempuron 6

Tema 2:«llapannenvnocms 6 npocmpancmaee) 9

Tema 3: «llepnenoukynapnocms 6 npocmpancmaee) 20

Tema 4: «Mnozozpannuxuy 13

[ToBTOpEHME 3

Bcero 3a rog 51

Bcero Ha yuyeOHblii npeamer 136
TEMATHYECKOE IINTIAHUPOBAHHUE 10 MATEMATHUKE

- 11 KJIACC
MATEMATHUKA 44 B Heae1o, Bcero 136 4 B rojg
AJITEBPA U HAYAJIA AHAJIN3A 2,5 4. B Hefied110, Beero 85 u.
Tema 1: «Ilpouzeoonasn u eé npumenenuey 25
Tema 2: «llokazamenvnasn u nozapugpmuveckan GynKyuuy 24
Tema 3: «lumezpan u eco npumenenuey 12
Tema 4: «Inemenmot meopuu éepoammnocmeii) 12
Tema 5: «Komnaexcnuvie uucnay 5
Iloeémopenue Kypca anzeopwl u Havan mamemamuyieckozo ananusa | 1
Bcero 3a roag 85
TEMATHYECKOE IIJNIAHUPOBAHHE 110
MATEMATHKE - 11 KJIACC
I'EOMETPUAI 1,5 4. B Heaero, Bcero 51 4.

Tema 1: «Koopounamul u éekmopwi ¢ npocmpancmaeey 11

Tema 2: «Tena epawienun» 24

Tema 3: «O0vémbr men. Ilnowads cgheporn 13

KonTtpoabHas pabora Ne 5 1

IToBTOpEHHE 4

Bcero 3a rog 51

Bcero Ha yuyeOHbIN npeaMer 136
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