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ITosicHuTeILHAS 3aNIMCKA

Pabouast mporpamma o maremaruke s 11 kimacca cocraBieHa Ha OCHOBE:
o ®DenepallbHbII TOCYAapCTBEHHBINM 00pa30BaTeNbHBIN CTAaHIAPT CpeaHEro oOmiero oopazoBaHUS
(yTBepkzeH mpuka3zoM MuHHcTepcTBa 0oOpa3oBanusi u Hayku Poccuiickoit @enepauuu 17.05.2012 Ne

o QenepanbHoro 3akoHa P® ot 29.12. 2012r. Ne 273-®3 «O6 obpasoBanuu B Poccuiickoi
denepauun

o [TpumepHoii mporpammbl 1o Marematuke (cepus «CTaHAapThl BTOPOrO MOKOJEHUs») M.:
IIpocsemienue, 2011.

o OcHOBHOH 00pa30oBaTeIbLHON MPOrpaMMbl CpeHero oomiero oopasosanus MBOY MnoBauHckon
COLII Ne 2

o YueOHOro miaHa IIKoJbI;

o @DenepanbHbli epeueHb y4eOHUKOB, YTBEPKACHHBIA MpUKazoM MuHHCTEpCTBA 00pa30BaHUS U
Hayku PO ot 28.12.2018 Ne 345.

° yueOHuKa: Aurebpa MW Hayana mareMmaTthyeckoro axanmmuza. YueOnuk gt 10-11 kmaccsl

o01ieo0pa3oBaTenbHBIX OpraHu3anuii: 0a3oBelii U yriayOonéHuelii ypoBuu. / L. A. Amumos, HO. M.
Koumsrun, M. B. Tkaués u ap./ 4-e¢ usnanue - M.: [IpocBenienune, 2017,

° yuebHuka: ['eomerpus. 10 - 11 kmaccel: YueOHUK s oOIe00pa3oBaTeIbHBIX YUPEKICHUN:
6a3zoBblii U ipoduibHbIN ypoBHH / JI.C. ATanacss, B.®. byry3os, C.b. Kagomues u np./ — 7-e uza. — M.
[Ipocsemienue, 2019.

o aBTopckoit [Iporpammer o anredpe T.5. bBypmuctposoii (M.: [Ipocsemenue, 2019).

PaGouas mporpamma no matemaruke g 11 kiacca paccunrana Ha 4 daca B Hezenro, 136 4acoB 3a roj.
B 2022 — 2023 y4eOHOM TOAy Mpa3JTHUYHBIC M BBIXOJHBIC THHU, BBINQJAMOIIME Ha padodee Bpems,
COKpAIllal0T KOJIMYECTBO YacoB /10 132.

Hein u 3apa4u Kypca
N3ydyeHnne maTemMaTWKud B cTapiied ImKoje Ha 0a30BOM YpPOBHE HANpPaBIEHO Ha JOCTIKEHHE
CHEAYIOUIUX LeJeH:

e (opmupoBaHUE TPENCTaBICHHUI O MaTeMaTHKE KaK YHHBEPCAIbHOM SI3bIKE HAYKH, CPEACTBE
MOACIINPOBAHUSA SIBJICHUHN U MponecconB, 00 naeax U1 METoaax MaTCMaTuKU,

® pa3BUTHE JIOTUYECKOTO MBIIIIEHUS, MPOCTPAHCTBEHHOTO BOOOpPAXKEHUS, aITOPUTMUYECKOM
KYJIbTYpPbl, KpUTUYHOCTH MBIIUJICHHUS] HA YPOBHE, HEOOXOAUMOM [ OOy4€HHs B BBICIIEH IIKOJIE
10 COOTBETCTBYIOIIEH CIEIHAIIBHOCTH, B OyayIIel mpodeccuoHaIbHOM NeITeTbHOCTH;

e OBJaJIeHWE MAaTEMAaTHYECKHUMH 3HAHUSMU U YMEHUSIMHU, HEOOXOJMMBIMU B TIOBCETHEBHOM KH3HHU,
JUTS. U3y4YEeHHUSI IKOJIBHBIX €CTECTBEHHOHAYYHBIX IUCIUIUINH Ha 0230BOM YPOBHE, IS MOTYYCHUS
oOpa3oBaHus B 00JaCTAX, HE TPEOYIOMHMX YrayOJeHHON MaTEMAaTHIECKON TTOITOTOBKH;

® BOCHHUTaHUE CPEJICTBAMH MAaTEMATUKH KYJIbTYpPbl JUYHOCTU: OTHOIIECHUSI K MAaTEMATUKE KaK YacTH
00IIIeueIOBEYECKON KYNbTYPhl: 3HAKOMCTBO C HUCTOPHEH pPa3BUTUS MaTEMaTUKH, JBOIIOIUEH
MaAaTEMATHYCCKUX I/I)ICfI, INOHUMAaHUA 3HAYUMOCTHU MaTEMaTUuKHU AJIs1 06HICCTBGHHOFO mporpecca

3agauu:

IIpy wm3yueHun Kypca MaTeMaTHKH Ha 0a30BOM YPOBHE MPOJODKAIOTCS M IOJIy4alOT pa3BUTHE
coJlepKaTelIbHbIC JIMHUU: «Auredpa», «PyHKUMW», «YpPaBHEHUs] U HepaBeHCTBa», «I'eomerpus»,
«JIeMeHTbl KOMOMHATOPHUKH, TEOPUHM BEPOSITHOCTEH, CTATHCTHKHM M JIOTHKHW», BBOAWUTCS JIMHHS
«Havajia MaTeMaTH4€CKOI0 aHAJIU32).

B paMkax ykasaHHBIX COACPKATEIbHBIX JUHUHN PEIIAIOTCS CICAYIOLIUE 3a1a4u:

e cucTeMaTH3allls CBEJCHUM O YMCllaX; U3y4yeHHE HOBBIX BHMJIOB YHCJIOBBIX BBIPQXKEHUH U (OpMYIT;
COBEPUICHCTBOBAHNUE IIPAKTMYECKUX HABBIKOB M BBIYHACIUTEIBHON KYNbTYPBI, PaCIIMPEHUE U
COBEpILEHCTBOBAHHUE aNre0panveckoro ammapara, cOpMHUPOBAHHOTO B OCHOBHOM IIKOJIE, M €TO
IIPUMEHEHHE K PEIICHUI0 MAaTEMATHYECKAX U HEMAaTEMaTUYECKUX 3a/1a4;

® pacCIHIMpPEeHHE M CUCTeMaTH3alMs OOIIMX CBEIACHUN O (PYHKLHUAX, MOMOTHEHHUE KiIacca N3y4aeMbIX
(GyHKUIMH, WILTIOCTpAIMsl IHUPOTHl MPUMEHEHUs] QYHKIMN JUIs ONMMCAaHUA M U3YyYCHHS PEabHBIX
3aBUCHUMOCTEI;

® pa3BUTHUE IPEACTABICHUN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B OKPYXKAIOILIEM



MHUpPE, COBEpIICHCTBOBAHHWE MHTEJUIEKTYaJIbHBIX UM pEYEBBIX YMEHUU IyTeM oOoraimieHus
MaTEeMATHYECKOTO SA3bIKa, PA3BUTHSI IOTHYECKOTO MBIIIIJICHHS

® CHCTEMaTHYeCKOE M3y4eHUE CBOWCTB F€OMETPUUYECKUX TEJ B IPOCTPAHCTBE;

e (opmupoBaHue yMEHHS MPUMEHSATH OTYyYCHHbIC 3HAHUA JUIS PEIICHUS TPAKTHUECKUX 3a/a4;

e (dopmupoBaHMe yMEHHS JIOTUYECKM OOOCHOBBIBATH BBIBOABI JJII HW3YYEHHS] IIKOJBHBIX
€CTECTBCHHOHAYYHBIX JUCIHUILINH Ha 0a30BOM YPOBHE;

® pa3BUTHE CIIOCOOHOCTH K MPEOJIOJIEHUIO TPYAHOCTEH.

IInanupyemMsble pe3yJbTaThl 00yUeHHs

JIMYHOCTHBIE pe3yJbTaThl B cdepe OTHOUIeHMHM oOydalommxcs K cefe, K cBoeMYy 310POBbI), K
MO3HAHMIO celsi:

— OpueHTalus OO0y4arommXxcs Ha JOCTH)KCHHE JIMYHOTO CUYACThsl, pPEaTH3aIi0 TO3UTHBHBIX
KU3HEHHBIX MEPCIEKTUB, UHULMATUBHOCTb, KPEATUBHOCTb, TOTOBHOCTh U CIIOCOOHOCTh K JTUYHOCTHOMY
CaMOOTIPEICIICHUIO, CITOCOOHOCTh CTAaBUTH IIEJIU U CTPOUTH KU3HECHHBIC TIIAHEI;

— TOTOBHOCTbH U CIIOCOOHOCTH OOecreyuTh cebe U CBOMM OJIM3KUM JOCTOMHYIO JKU3HB B IPOLIECCE
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOM JIESITEIbHOCTH;

—  TOTOBHOCTbH M CIIOCOOHOCTH 00Y4YaOIIUXCsl K OTCTAUBAHUIO JINYHOTO JTIOCTOMHCTBA, COOCTBEHHOTO
MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BBbIpaOAThIBaTh COOCTBEHHYIO TMO3MIIMI0 IO OTHOIIEHUIO K
OO0IIECTBEHHO-TIOJTUTHYECKUM COOBITHSM MPOILIOTO M HACTOSIIEr0 Ha OCHOBE OCO3HAHUS, U OCMBICIICHUS
HUCTOPHUH, TYXOBHBIX LIECHHOCTEN U TIOCTUKEHHUI HAIIEH CTPaHBbI;

—  TOTOBHOCTbH M CIIOCOOHOCTH 0OYHYaIOIIUXCSI K CAMOPA3BUTHIO M CAMOBOCIIUTAHUIO B COOTBETCTBUU
C 00IIEYeTIOBCYCCKUMH IIEHHOCTSMHU ¥ UcalIaMHU TPaXKTaHCKOTO O0IIeCTBa, MOTPEOHOCTh B PU3NICCKOM
CaMOCOBEPILIEHCTBOBAHUHY, 3aHATUAX CIIOPTUBHO-03I0POBUTEILHOM AESATEIbHOCTBIO;

— TPUHATHE W pealn3anus I[IEHHOCTeM 3/I0pOBOrO0 M 0€30macHOro o0pasza KU3HH, OEpexHOoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (PH3MYECKOMY M MCUXOJIOTHUYECKOMY
3J10POBBIO;

—  HEeNpUsATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB.

JInuyHocTHBIE pe3yabTaThl B cdepe oTHOWEeHHMHM o0y4daommuxcsas K Pocemm kak k Poagune
(OreuvecTBY):

— poccuiickas MJIEHTHMYHOCTb, CHOCOOHOCTh K OCO3HAaHMIO POCCUICKONW HJAEHTHYHOCTH B
MOJINKYJITYPHOM COLIMYME, YYBCTBO IPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOH OOIIHOCTH POCCHICKOTO
Hapo/a ¥ cynpbe Poccun, maTpuoTH3M, FOTOBHOCTD K CIIy)kKeHHI0 OTeYecTBY, €ro 3alluTe;

—  YBaXEHHE K CBOEMY HapOy, YyBCTBO OTBETCTBEHHOCTH Iiepea PoarHON, rop1oCTH 3a CBOM Kpaii,
cBor0 Poauny, mnpoluioe W HACTOsIlEe MHOIOHALMOHAIBHOTO Hapoja Poccuu, yBaxkeHue K
rocy/1lapCTBEHHBIM CUMBoOJIaM (rep0, ¢uiar, THMH);

— (opMHpOBaHHE YBaKEHHUS K PYCCKOMY S3BIKY KaK TOCyIapCTBEHHOMY s3bIKy Poccuiickoii
®denepanuu, SBISIOLIEMYCS OCHOBOM POCCUHCKON MIEHTUYHOCTH U TJIaBHBIM (PaKTOPOM HAIlMOHAJIBLHOTO
CaMOOIIPEEIICHHS,

—  BOCHHUTAaHHE YBAXEHHUS K KYJIbTYype, A3bIKaM, TPAJULUSAM U 0ObIYasiM HAapOAOB, MPOKUBAIOIINX B
Poccuiickoit @enepanuu.

JInyHoCTHBIE pe3yJbTaThl B cdepe OTHOMIEHUHM O0YYAIOIIMXCH K 3aKOHY, TOCYIapcTBY M K
rPaXKAaHCKOMY 001LEeCTBY:

— TPaXXIAaHCTBCHHOCTDh, I'paXAaHCKasd IMO3UIUA aKTUBHOI'O W OTBCTCTBCHHOI'O YJICHA pOCCI/II\/'ICKOl"O
o0IIIecTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TpaBa U OO0S3aHHOCTH, YBAXKAIOUIETO 3aKOH H
IMpaBOMOPAAOK, OCO3HAHHO MPUHHUMAIOOICTO TpaJUIWMOHHBLIC HAIIMOHAJIBHBIC U O6H.[€‘I€J'IOB€‘I€CKI/IG
T'YMaHHUCTHUYCCKUC U JEMOKPATHYCCKUC ICHHOCTHU, TOTOBOT'O K YUaCTHUIO B OGH.IGCTBCHHOﬁ KHU3HU,

— TpU3HAHHE HEOTUYKJAEMOCTH OCHOBHBIX NIpaB M CBOOOJA dYellOBEKa, KOTOpbIE MpUHAIJIEkKAT
KaX/I0MY OT POXJIEHUs, TOTOBHOCTb K OCYIIECTBJICHHIO COOCTBEHHBIX NpaB M CBOOOJ 0€3 HapyIIeHUs
mpaB, U CBOOOJ APYTUX JHIl, TOTOBHOCTb OTCTaMBaTh COOCTBEHHbIE IpaBa M CBOOOJBI YEJIOBEKA U
rpaXJaHWHA COTJIACHO OOLICTPU3HAHHBIM NPUHIMUIIAM M HOpMaM MEXIYHapOJHOTO TpaBa H B
cootrBeTcTBUU ¢ KoHnctutynuei Poccuiickoit @enepanuu, mpaBoBas U MOJIUTHYECKAsi TPAMOTHOCTb;

—  MHUPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M OOIIECTBEHHOMN
MIPaKTUKW, OCHOBAaHHOE Ha JUAJIOTe KYJIbTYp, a TaKKe Pa3IUYHBIX (OpPM OOIIECTBEHHOTO CO3HAHUS,
OCO3HaHUE CBOET0 MECTa B MOJHUKYJIBTYPHOM MHPE;



—  UHTEPHOpHW3alMi LEHHOCTEH JEeMOKpAaTHH ¥ COLUAIBHOH COJNMAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIUPOBAHHUIO OTHOIICHUH B TPYIINE WA COLUAIBHONW OpraHu3aIluig;

—  TOTOBHOCTH OOYYArOIIMXCSl K KOHCTPYKTUBHOMY y4YacTHIO B IPHHATHH PELICHUH, 3aTParuBaroInX
UX TpaBa U MHTEPEChl, B TOM UHUCIE B pa3IMYHBIX (opMax oOIIECTBEHHONW CaMOOpPTraHU3aINH,
CaMOYTIpaBJICHHS, OOIIIECTBEHHO 3HAYNMON JEATEIHHOCTH;

—  TIPUBEPKEHHOCTb HJEAM WHTEpHAIMOHAIN3Ma, APYXKObI, paBEHCTBA, B3aUMOIIOMOIIN HAPOJIOB;
BOCIIUTAHUE YBAXXKUTEIBHOTO OTHOIICHUS K HAI[MOHAJIBHOMY JIOCTOMHCTBY JIIOJIEH, WX 4YyBCTBaM,
PETUTHO3HBIM YOCIKICHUSAM;

— TOTOBHOCTh  OOyYaloUIMXCSl MPOTHBOCTOATH  MJCOJIOTMM  HKCTPEMH3Ma,  HAIMOHAIN3MAa,
KceHo(oOUM; KOpPYNUUHU; TUCKPUMHUHAIMU 110 COUUAIBHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAJIBLHBIM
NpU3HAKaM U IPYTUM HETaTHBHBIM COIMATbHBIM SIBICHUSM.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHUH 00YHAIOUIUXCH € OKPY/KAIOMIUMM JIIOAbMU:

— HPABCTBEHHOE CO3HAHUE U TOBEJCHHE HAa OCHOBE YCBOEHHS OOIIEYETOBEYECKUX IIEHHOCTEH,
TOJICPAHTHOTO CO3HAHMS W TMOBEJACHHUS B MOJIMKYJIBTYPHOM MHpE, TOTOBHOCTH U CIOCOOHOCTH BECTH
ayainor ¢ JApyruMu JirOAbMH, JOCTUIaTb B HEM B3aMMOIIOHMMAHHA, HAXOAUTH O6HII/I€ neim u
COTPYIHUYATH JUIS UX JTOCTHKEHUS;

— IOpPUHIATHE TYMaHUCTHUYECKHUX LIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIBHOE U J00pOXKeIaTeIbHOE
OTHOIIICHUE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

- CHOCOOHOCTh K COIICPCIKUBAHHUIO U (bOPMI/IpOBaHI/Ie IIO3UTHUBHOI'O OTHOIICHHUA K JIOAsSIM, B TOM
YHClie K JTUIaM C OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbS U MHBAJINAaM; OEpexHOe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOLIEHHE K (DPU3MUYECKOMY M IICHUXOJIOTMYECKOMY 3/0POBbIO APYTUX JIOACH, YMEHHE
OKa3bIBaTh MEPBYIO MOMOIIIb;

—  (opMupoBaHUE BBIPAXKEHHOHN B MOBEJACHUU HPABCTBEHHOM MO3UIIMH, B TOM YUCIIE CIIOCOOHOCTHU K
CO3HATENFHOMY BBIOOPY J/J00pa, HPaBCTBEHHOI'O CO3HAHMS U TIOBEACHHUA HAa OCHOBE YCBOCHHUS
00IIIeYeTIOBEYECKIX IEHHOCTEH M HPABCTBEHHBIX UYBCTB (YECTH, JOJTA, CIPABEATMBOCTH, MHJIOCEPIUSI U
ApyKeno0us);

— pa3BUTUE KOMIIETEHIMIl COTPyJHUYECTBA CO CBEPCTHHKAMM, JE€TbMH MJIAJIIEr0 BO3pACTa,
B3pOCIBIMU B 00pa30BaTEeNbHON, OOLIECTBEHHO MOJE3HOM, y4yeOHO-HCCIIE0BATENbCKOM, MPOEKTHOH WU
Apyrux BuJaax ACATCIbHOCTH.

JInyHOCTHBIE pe3yabTaThl B c(epe OTHOIIEHHH OOYYAIOIIUXCH K OKPYKAKIEMy MHPY, *KHUBOM
NpHPOJe, Xy10:KeCTBEHHOI KyJbType:

—  MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAUNMOCTH HAYKH,
TOTOBHOCTh K HAayYHO-TE€XHUYECKOMY TBOPUYECTBY, BJIaJC€HHE JJOCTOBEPHON MH(OpMalLueil 0 mepeaoBbIx
AOCTHKCHUAX U OTKPBITUAX MHpOBOfI M OT€YECTBEHHOM HAayKH, 3aMHTCPECOBAHHOCTDb B HAYYHBIX 3HAHUAX
00 ycTpoiicTBe MHpa U 00IIeCTBa;

— TOTOBHOCTh U CIOCOOHOCTH K 0Opa30BaHHUIO, B TOM 4YHCIE cCaM000pa3oBaHUIO, HAa MPOTSKEHUHN
BCEHl JKM3HU; CO3HATEIIbHOE OTHOIIEHHE K HENpepbIBHOMY OOpa30BaHUIO KaK YCIOBMIO YCIIEUIHOMN
po¢eCCHOHAIIBHON U 00IIIECTBEHHOU JIeATeTLHOCTH;

—  JKOJOrMyeckas KylbTypa, OepekHO€ OTHOLIEHHS K POJHON 3emiie, HMPUPOAHBIM OOrarcTBam
Poccun n MHpa; TIOHUMAHUC BJIIMAHHA COLUAIBHO-OKOHOMHNYCCKUX MPOUECCOB HAa COCTOSHUEC HpHpOJIHOﬁ
U COLMAIBHOW Cpelbl, OTBETCTBEHHOCTb 3a COCTOSHHE IPHPOJHBIX PECYPCOB; YMEHHUS M HAaBBIKU
Pa3yMHOT'O IMPUPOIOIIOJIB30BAHHA, HETCPIIMMOEC OTHOIICHUEC K )IeﬁCTBHHM, MPHUHOCAIINUM BPE O9KOJIOTUH;
pUoOpeTEeHUE OMbITa SKOJIOT0-HANIPABICHHOM NesTEIbHOCTH;

—  OCTETHYECKOE OTHOIICHHS K MHPY, TOTOBHOCTh K JCTETHYECKOMY OOYCTPOHCTBY COOCTBEHHOTO
ObITa.

JINYHOCTHBIE pe3yabTaThl B c)epe OTHOIIEHUH 00YYAKIIUXCH K CeMbe U POAUTEIAM, B TOM YHCJIE
NOATroTOBKA K ceMeHHOM KN3HU:

— OTBECTCTBCHHOC OTHOIIICHHUC K CO3JaHUKO CEMBbU Ha OCHOBC OCO3HAHHOI'O HpI/IHSITI/ISI I.[GHHOCTGFI
ceMeHHOH KU3HH;

—  TIOJIOKUTENBHBIM 00pa3 ceMbH, POAMUTENHCTBA (OTIOBCTBA M MATEPUHCTBA), WHTEPUOPHU3ALIMS
TPaJULIMOHHBIX CEMENHBIX [IEHHOCTEH.

JIMYHOCTHBIE pe3yJabTaTbl B c(epe OTHOIICHUS OOy4YAKIIMXCH K TPyAy, B cdepe CONMHUAIBHO-
IKOHOMHYECKHX OTHOIIEHHUIA:



—  yBaxXeHHUE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCThH K 3aIlIMTE CBOCH COOCTBEHHOCTH,

— OCO3HaHHBIM BBIOOp Oyamymiei mnpodeccun Kak MyTh M CIOCOO peaau3aluud COOCTBEHHBIX
KU3HCHHBIX TJIAHOB;

—  TOTOBHOCTh OOYyYAlOIIMXCs K TPYIOBOHM MpodecCHOHANBHON MESTENBHOCTH KaK K BO3MOXXHOCTH
YUYaCTHsI B PEHICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCY1apCTBEHHBIX, OOIIICHAITMOHAIBHBIX TIPO0IeM;

—  TOTPEOHOCTh TPYAHUTHCS, YBAKCHHE K TPYAYy U JIOAIM TpPYAd, TPYIAOBBIM JTOCTHIKEHUSIM,
JT0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHUE K Pa3HBIM BUJIaM TPYOBOH JIESTEILHOCTH;

—  TOTOBHOCTH K CaMOOOCITY>KHBAHHIO, BKJIFOYast 00YUCHHE U BHIMIOJTHCHUE JJOMAITHUX 00SI3aHHOCTEH.

JInuHocTHBIE Ppe3yjbTaTbl B cdepe (PU3NMUECKOro, MNCHXOJOTHYECKOro, COLMAJIBLHOIO H
aKaJeMU4ecKOoro 0,1aronoJy4yusi 00y4yarommxcs:

—  (u3nUecKoe, SMOLMOHATIBHO-TICUXOJIOIMYECKOE, COLHUAIBHOE OJaronoiaydyre oO0yJaromuxcs B
KHU3HU 0O0Opa3oBaTeNbHOM OpraHu3alyy, OUIYUIeHHE [eThbMU O€30MacHOCTH U IICHXOJIOTMYECKOTO
KoM$popTa, THPOPMALMOHHON OE30MACHOCTH.

MertanpeamMeTHble pe3y/ibTaThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHON MPOrpaMMbl NpeacTaBJIeHbI
TpeMsl TPyNNaMH YHUBEPCAJbHbIX Y4eOHbIX AelicTBuil (YY /).

PeryisiTuBHbIe YHMBepcaibHble y4eOHbIe AeiicTBUSA

BbINyCKHUK HAYYUTCS:

—  CaMOCTOSITEJIbHO ONpEAENATh LENH, 3aJaBaTh MapaMeTpbl U KPUTEPUH, MO KOTOPHIM MOXKHO
OIIPEAEIUTh, YTO LI€Ib JIOCTUTHYTA;

— OLEHMBAaTh BO3MOJKHBIE TOCJIEACTBUSA JOCTM)KEHHUS IIOCTABJICHHOM 1€ B JIeATEIbHOCTH,
COOCTBEHHOM KHU3HH U )KU3HU OKPYKAIOIIUX JIFOAEH, OCHOBBIBAsICh HA COOOPaXESHUAX 3TUKU M MOPAIIH;

— cTaBuTh U (OPMYIMPOBATH COOCTBEHHBIE 3aJa4d B OOpa30BaTEIbHOW JAEATENBHOCTH H
KU3HEHHBIX CUTYalUsX;

—  OLEHMBATh PECYPCHI, B TOM YHUCIIE BPEMs U Jpyrue HeMaTepualbHbIe pecypchbl, HEOOXOAUMBIE JUIS
JOCTUKEHUSI TIOCTaBICHHOH 1IeNu;

—  BBIOMpaTh MYTh JOCTHIXKEHUS LENH, IUIAHUPOBATh PEIICHUE MOCTaBIEHHBIX 3ajau, ONTUMH3UPYS
MaTepuaIbHble U HeMaTepHaJIbHbIE 3aTPaThI;

—  OpraHu30BbIBaTh YPPEKTUBHBII MOUCK PECYpPCOB, HEOOXOAUMBIX Ul TOCTUKEHHUS ITOCTABICHHOM
LEJIN;

—  COIOCTABJIATH MOJYYEHHBIN pPe3yNbTaT ACSITEIbHOCTH C IOCTABIEHHON 3apaHee LEbIO.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe NeiCTBUS
BhinyCKHUK HAY4YHTCS:

— WCKaTh M HAXOJIUTh OO0OOIIEHHBIE CMOCOOBI pelIeHUs 3aJad, B TOM YHCIE, OCYIIECTBISATh
pa3BepHYTHIN MH(GOPMAIIMOHHBIA MTOMCK U CTABUTHh Ha €r0 OCHOBE HOBHIE (YUeOHBIC M MTO3HABATEIIHHBIC)
3a/1auu;

—  KPUTHYECKH OIICHHBATh U MHTEPIPETUPOBATH MHGOPMAIIMIO C Pa3HBIX MO3UIIMHA, PaClIO3HABATh U
(buKcUpOBaTh MPOTUBOPEUUS B UHHOPMAITMOHHBIX HCTOUYHUKAX;

—  WCTOJB30BaTh  pa3IWYHBIE  MOJIETBHO-CXEMATHUYECKHE  CpEeACTBAa  JJIs  TPECTaBICHUS
CYIIECTBEHHBIX CBSI3ed M OTHOIIEHWH, a TakXe MPOTUBOPEUMH, BBISBICHHBIX B WH(GOPMAIMOHHBIX
HMCTOYHHKAX;

—  HAaXOAWTh U MPUBOAUTH KPUTHUECKUE APTYMEHTHI B OTHOLIEHUU ACHCTBUN U CYXKACHHI JIPyroro;
CIIOKOMHO M Pa3yMHO OTHOCHUTHCS K KPUTHUYECKHUM 3aMEUaHUSM B OTHOIICHHH COOCTBEHHOTO CYXKJICHUSI,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;

— BBIXOJMTH 3a pPaMKH Yy4eOHOrO TMpeaMeTa H OCYIIECTBISATH II€JICHANPABICHHBIN TOUCK
BO3MOXXHOCTEH JIJIsl IUPOKOTO MEPEHOCa CPEACTB B CIIOCOOOB IEHCTBUS;

—  BBICTpauBaTh WHIUBUIYaJIbHYIO OOpa30BATENbHYIO TPACKTOPHUIO, YUWUTHIBash OTPAHUYEHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIEC OTPAaHUUYCHUS;

—  MEHSTh U YACpPKUBATh pa3Hble MO3UIMH B T03HABATEIBHON JACSITEILHOCTH.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS
BorinycKHUK HAy4YUTCH:



—  OCYIIECTBISITH JCIIOBYI0O KOMMYHHMKAIIMIO KaK CO CBEPCTHHKAaMH, TaK M CO B3POCIBIMHU (Kak
BHYTpH 00pa3zoBaTeIbHON OpraHM3aliH, TaK U 3a ee IMpeaesiaMu), MoAOUpaTh MapTHEPOB AJIS JEOBOM
KOMMYHHUKAITUU UCXOJI U3 COOOPKEHUM Pe3yIbTaTUBHOCTH B3aMMOJICUCTBHS, @ HE IMYHBIX CUMITATHIH;

— TIpU OCYIIECTBJICHUU TPYNIOBOK pabOTHl OBITH KaK PYKOBOJIUTENEM, TaK W WIEHOM KOMAaHIbI B
Pa3HBIX POJISIX (FeHEPaTOp UACH, KPUTHK, UCIIOJIHUTENb, BEICTYIAIOIIHNMI, SKCIEPT U T.1.);

—  KOOpAMHHMPOBaTb M  BBINOJHATH pabOTy B  YCIOBUSAX pPEaJbHOrO, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

—  Pa3BEPHYTO, JIOTUYHO U TOYHO H3JIararb CBOK TOUKY 3PEHHMS C HCIOJb30BAHHEM aJCKBaTHBIX
(YCTHBIX M MMCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

—  pacmo3HaBaTh KOH(IMKTOTEHHBIE CHUTYallMM M TNPEAOTBPAIIAaTh KOHQIMKTHI J0 WX AKTHBHOM
(ha3bl, BBICTpauBaTh JICJTOBYI0 U 00pa30oBaTeIbHYI0 KOMMYHHUKAIMIO, W30eras JIMYHOCTHBIX OIICHOYHBIX
CYXKJICHUU.

IIpenmeTHbIe pe3yIbTATHI

"Maremaruka" (BKJIIO4as anreOpy W Havaja MaTEMaTHYECKOTO aHAJIM3a, reoOMEeTpHio) (0a30BbIN
YPOBEHB) - TPEOOBAHUS K IPESIMETHBIM Pe3yIbTaTaM OCBOCHHS 0a30BOT0 Kypca MaTEMaTUKH OTPaXKAIOT:

1) chopMHUPOBaHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK 4aCTH MUPOBOU KYJIBTYPhl U O MECTE
MaTEMaTHKU B COBPEMEHHOW ITUBMJIM3AINH, O CIIOCO0AX OMMCAHMS HAa MAaTEMATHYECKOM SI3bIKE SBIICHHIMA
peasbHOrO MHpA;

2) chOpMUPOBAHHOCTh MPEICTABICHHA O MATEMAaTUYCCKUX TOHATHAX KaK O BaKHEHIIHMX
MaTEeMaTHYECKUX MOJICNIAX, IO3BOJSIONIMX ONKMCHIBATh W HM3Y4aTh pa3HbIC NPOIECCHI U SIBICHUS;
MMOHMMAHUE BO3MOKHOCTH aKCHOMATHIECKOTO IMMOCTPOCHHSI MATEMAaTHICCKUX TEOPUIL;

3) BJAJCHHE METOJAaMH JIOKA3aTEeIbCTB W AITOPUTMOB PCIICHHS, YMEHUE WX IPUMCHSATH,
MIPOBOINTH JTOKA3aTEIbHBIC PACCYKICHHS B XOJIC PEIICHUS 3a/a4;

4) BnajJicHUE CTAaHJAPTHBIMH MPHUEMaMH PEIICHUS pPAIMOHAIBHBIX M HPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, CTCIICHHBIX, TPUTOHOMETPUUYECKUX YPAaBHCHWW W HEPABEHCTB, WX CHCTEM;
UCIOJIb30BaHNE TOTOBBIX KOMIIBIOTEPHBIX NpOrpamMM, B TOM YHCIE AN TOMCKA MYyTH pEHICHUS U
WUTIOCTPAINH PEIICHUS YPaBHEHUH 1 HEPaBEHCTBR;

5) cdopMUpOBaHHOCTH TPEACTaBICHHH 00 OCHOBHBIX TOHATHUSAX, HJIEAX U METoJaxX
MaTeMaTHYECKOTO aHAJIN3a;

6) BIa/ieHne OCHOBHBIMH MOHATHSAMH O TUIOCKUX M MIPOCTPAHCTBEHHBIX TEOMETPHUECKUX PUTYpaX,
WX OCHOBHBIX CBOWMCTBax; C(HOPMHUPOBAHHOCTh YMEHHS pACIIO3HABATH HA YEPTEKAX, MOJEISIX U B
pealbHOM MHpe TeoMeTpuyeckue GUrypbl; IpUMEHEHHE U3YUYEHHBIX CBOMCTB Ir€OMETPUUYECKUX (QUTYD U
(hopMYyIT TS peIIeHUs TEOMETPUUISCKUX 3a/1a4 ¥ 33/1a4 ¢ MPAKTUICCKUM COJCPKAHUEM,

7) chopMUPOBAHHOCTH MPEACTABICHUI O Mpoleccax M SBICHUSX, UMEIONINX BEPOSATHOCTHBII
XapakTep, O CTAaTUCTHYECKUX 3aKOHOMEPHOCTSX B pEATbHOM MHpE, 00 OCHOBHBIX ITOHSTHSIX
AIIEMEHTAPHONW TEOpPUU BEPOSTHOCTEH; YMEHHH HAXOAWUTh W OIICHMBATh BEPOSITHOCTH HACTYIUICHUS
COOBITHI B TPOCTEHIIINX MPAKTUICCKUX CUTYAIUSIX U OCHOBHBIC XaPaKTEPUCTUKH CITyJalHBIX BENIHH,

8) BiIajieHNe HaBBIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM MIPH PEIICHUH 3a]1a4.

B PE3YIbTAaTC U3YUCHUA MATCMATUKU Ha 0a30BOM YPOBHE BBIIIYCKHUK HAYYHUTCH:

DJIeMEeHThI TeOPUH MHOKECTB H MATEMATHYECKOI JIOTHKH

BbpinyckHUK Hay4uTCH:

— OmnepupoBarh Ha 0a30BOM YpPOBHE TNOHATHUSIMU: KOHEUYHOE MHOKECTBO, JJIEMEHT MHOXECTBA,
MOJIMHOXKECTBO, TepecedeHre U 00bEeIMHEHNE MHOKECTB, YUCIOBbIE MHOKECTBA Ha KOOPAMHATHOM
IPSIMOM, OTPE30K, MHTEPBAI;

— OlepupoBaTh Ha 0A30BOM YPOBHE MOHATHIMH: YTBEPKIACHHUE, OTPUIIAHUE YTBEPKICHUS, UCTHHHBIE U
JIOKHBIC YTBEPKACHUS, IPUUNHA, CIICJACTBHE, YACTHBIN cIy4yail 00IIero yrBepKaeHus, KOHTPIPUMED;

— HaxOJHWTh MepeceueHre U 00beAMHEHUE BYX MHOXKECTB, MPEICTABICHHBIX TpadUuecKy Ha YUCIOBOU
MIPSMOI;

— CTPOMTH Ha YMCJIOBOM MPAMOM IOJMHOKECTBO YHUCIOBOIO MHOXECTBA, 33JaHHOE NPOCTEHIIMMHU
YCIOBUSAMU;

— pacmo3HaBaTh JIOKHBIC YTBEPXKICHUS, OIMIMOKH B PACCYKICHHSIX, B TOM YHCIE C HUCIOJIb30BAHHEM

KOHTPHPHUMEPOB.

IMosy4uT BO3MOKHOCTHh HAYUYMTHCS:



OnepupoBaTb TNOHATUSAMHU: KOHEYHOE MHOXKECTBO, DJJEMEHT MHOXKECTBA, IIOJMHOXKECTBO,
nepeceyeHre 1 00beIUHEHNE MHOKECTB, YNCIOBbIE MHOKECTBA HA KOOPIAMHATHOM MPSAMOM, OTPE30K,
UHTEpBAJ, TOJIYHMHTEpBaJ, INPOMEXKYTOK C BBIKOJOTOM TOUYKOH, TIpaduyeckoe IpercTaBlIeHUe
MHO3KECTB Ha KOOPJAMHATHON IIJIOCKOCTH;

OIIEPUPOBATh IIOHATHUAMM: YTBEPKIACHUE, OTPULIAHME YTBEPXKACHUS, HCTUHHBIE M JIOXKHBIC
YTBEP)KICHHS, IPUYHHA, CISICTBUE, YACTHBIN CITy4yail 00IIero yTBepKIeH s, KOHTPIPUMED;
IIPOBEPSATH NPUHAIJIEKHOCTD JIEMEHTA MHOXKECTBY;

HAXOJUTh NepeceueHre U 00beIMHEHHE MHOXKECTB, B TOM YHCJE MPEACTABICHHBIX Ipad)uvyecKu Ha
YUCJIOBOM IIPSIMOM M HA KOOPAMHATHOM INIOCKOCTH;

IIPOBOAUTH AOKA3aTCIbHBIC PACCYXKACHUA T 000CHOBAHHS UCTUHHOCTHU yTBep)KI[@HHfI.

Yucsia 1 BbIpaskeHUst
BorinycKkHUK HAy4YUTCH:

OnepupoBath Ha 0a30BOM YpPOBHE IMOHSTHUSIMHU: IEJIOE YUCIO, JEIUMOCTb YHUCEN, OOBIKHOBEHHAs
Ipo0Ob, necsaTHYHas ApoOb, pallMOHAIBHOE YHUCIO, MPUOIMKEHHOE 3HAUCHHWE 4YHCTia, 4acTb, O,
OTHOIIICHUE, TTPOLICHT, MOBBIIICHUE U MOHWKEHNE Ha 33JJaHHOE YHUCIIO MPOIIEHTOB, MacIITao;
OTepupoBaTh Ha OA30BOM ypOBHE MOHATHAMHU: Jorapudm drcia, TPUrOHOMETPHUECKas OKPYKHOCTb,
rpajycHas Mepa yIJia, BeJIMYMHA YIJIa, 33JaHHOTO TOYKON Ha TPUTOHOMETPHUYECKOM OKPYKHOCTH,
CHUHYC, KOCUHYC, TAHT€HC ¥ KOTAHT€HC YIJIOB, UMEIOIINUX MTPOU3BOJIbHYIO BEJIMUUHY;

BBITMIOJHATH apu(MeTHYeCcKre IEHCTBUS C LENBIMUA U PAIMOHAIBHBIMH YHCIIAMU;

BBITIOJIHSITH HECJIOKHBIE MTPE0OPA30BAHMS YUCIIOBBIX BBIPAKEHHM, COJIEPKAIIUX CTETICHU YHCell, THOO
KOPHU U3 YUCEI, TUO0 JorapuMbl YHCEIT;

CpPaBHHMBATh pAllMOHATILHBIC YHCIIAa MEXKIY COO0ii;

OLICHMBATh M CPAaBHUBATh C PALMOHAIbHBIMU YHMCIIAMHM 3HAYEHUs LIEJIbIX CTENEHEH 4YHcell, KOpHEen
HATYpaJIbHOM CTENEeHU U3 YKCe, Torapu(MoB YKCel B IPOCTHIX CIydasx;

n300pakaTh TOYKAMH HA YUCJIIOBOU MPSIMOM 1EJIbIe U PAIIMOHAJIBHBIE YHCIIA;

n300pakaTh TOYKAMU HA YHUCIIOBOM MPSAMOU IeJble CTENEHU YHCEeN, KOPHU HATYpPAJIIbHOW CTENEHU 3
YuCe, Torapu(Mbl YUCEI B MPOCTHIX CIIyYasx;

BBITIOJTHATH HECTIOKHBIE TPE00Pa30BaHUS LIETBIX U JPOOHO-PAIIMOHAIBHBIX OYKBEHHBIX BBIPAXKEHUN;
BBIPAXKATh B MPOCTEHIINX CITydasx U3 PaBEHCTBA OJIHY MEPEMEHHYIO Uuepe3 JIpyrue;

BBIYHUCIIATh B TPOCTBIX CIydasX 3HAYECHHS YHUCIOBBIX W OYKBEHHBIX BBIPAXKEHUW, OCYIIECTBIISA
HEO0OXOMMBIE MOJCTAHOBKU U MTPeoOpa30BaHMUS;

M300paxaTh CXEeMaTHUECKH YroJl, BEIMUYMHA KOTOPOTO BEIpaKEHA B rpaycax;

OIICHUBATh 3HAKU CUHYCA, KOCUHYCA, TAHT€HCA, KOTAHI'€HCA KOHKPETHBIX YTIIOB

B noBceHEeBHOM XU3HU U MTPU U3YYCHHUH IPYTHX YYEOHBIX MPEAMETOB:

BBITIOJIHSITh BBIUUCIICHUS TIPU PEIICHUH 3a/1a4 TPAKTUUYECKOTO XapaKTepa;

BBITIOJIHSTh TPAKTHYECKUE pACUeThl C UCIHOJB30BAaHUEM TIPU HEOOXOJMMOCTH CIIPABOYHBIX
MaTepHalioB U BHIYUCIUTENIbHBIX YCTPOUCTB;

COOTHOCUTh pEaJbHBbIC BEIUYUHBI, XaPAKTEPUCTHUKA OOBEKTOB OKPYKAIOMIEr0o MHpa C HX
KOHKPETHBIMU YUCJIOBBIMU 3HAYCHUSIMU;

HCIIOJIb30BaTh METOJIbI OKPYTJICHHUS, TPUOIMKEHUS U TMPUKHUAKY MPU PEIICHUH MPAKTUYSCKUX 3a]a9
MMOBCEIHEBHOW KU3HU

HOJIy‘II/IT BO3MOKHOCTb HAYYUTHCS:

— CB00OJHO OmEpUpOBaTH MOHATUSAMH: LEJIOE€ YHUCIO, JETUMOCTh YHCed, OOBIKHOBEHHAs JIpOOb,
JecaTu4Has ApoOb, palUMOHAIBHOE 4YHCIO, NPUOJIMKEHHOE 3HAYeHHWE YHCIa, 4YacTh, JOJI,
OTHOIIIEHHE, TIPOIIEHT, MOBBIIIIEHHE U TOHWKEHUE HA 3aJIaHHOE YHCIIO MPOIIEHTOB, MacIITao;

— TPUBOJUTH NPUMEPHI UUCEI C 3aJaHHBIMU CBOMCTBAMM JIEITMMOCTH;

—  ONepHpOBaTh MOHATUAMH: JIOTapu(PM YHCIa, TPUTOHOMETPHUECKAsT OKPYXHOCTb, pajlaHHas |
rpagycHas Mepa yria, BeJIMUMHA yIJia, 3aJaHHOT0 TOUYKOH Ha TPUTOHOMETPUUECKON OKPYKHOCTH,
CHHYC, KOCHHYC, TAHT€HC U KOTAHTeHC YTJIOB, MMEIOIINX MPOU3BOJILHYIO BEITMUUHY, Yncia e u 7 ;

—  BBIIOJHATH apu(MeTHUYECKUe ASUCTBUS, COUYETasi yCTHbIE U MUCbMEHHBIE IPUEMBI, IPUMEHSS IPU
HE00XOAMMOCTH BBIYMCIUTEIbHBIC YCTPONCTBA,

— HaxXOAWTh 3HAYCHMS KOPHS HATypalbHOW CTENEHH, CTETEHH C PAlOHAIBHBIM HEOOXOIMMOCTH

BBIUHCIIUTENbHBIE YCTPOICTBA;

II0JIB30BATHCS OLICHKOW M MPUKHUIKON IIPH MIPAKTUYECKUX PACYETAX;



MPOBOAMUTH IO M3BECTHBIM (opMylaM U IpaBuiaM mpeoOpa3zoBaHUs OyKBEHHBIX BBIPAKEHUH,
BKJIIOYAIOIIUX CTENEHH, KOPHH, JJorapu(PMbl 1 TPUTOHOMETpHUECKHE (DYHKLINU;

HaXOJUTh 3HAUYEHUS YHCIOBBIX M OYKBEHHBIX BBIPQKEHUH, OCYLIECTBISAS HEOOXOAUMBIE
MOJICTAHOBKH U MIPe0Opa30oBaHuUs;

n300pakaTh CXeMaTHUECKH YroJl, BeJIMUYrMHA KOTOPOro BhIpaXKeHa B rpajycax WM pajuaHax;
MCIOJIb30BATh P PEIICHUH 3a/1a4 TaOJIMYHbIC 3HAUCHHS] TPUTOHOMETPHUECKUX (DYHKIUN YIIIOB;
BBINOJIHATH TIEPEBO/] BETUUMHBI yIJIa U3 paAMaHHONW MEPHI B TPAJYCHYIO M 0OpaTHO.

B noBceiHEBHOM KM3HU U ITPU U3YYEHUH IPYTHX YUEOHBIX NIPEAMETOB!

BBIIIOJIHATH JIEUCTBHS C YMCIIOBBIMU JIAHHBIMU IIPU PELICHUU 33Ja4 [IPAKTUYECKOr0 Xapakrepa U
3a/1a4 U3 pa3IyuHbIX 00JacTel 3HAaHUH, UCIOIb3Ys IPU HEOOXOAUMOCTH CHPABOYHbBIEC MaTepUabl
U BBIYMCIIMTEIIBHBIC YCTPOMCTBA;

OLICHUBATbh, CPABHUBATh U MCIOJb30BaTh IPHU PELICHUU IPAKTUYECKUX 33]1a4 YHCIOBbIE 3HAYCHUS
peaJIbHBIX BETUYHMH, KOHKPETHBIE YHCIOBBIE XapaKTEPUCTUKU 0OBEKTOB OKPYKAIOIIET0 MUPa

YpaBHeHNsI 1 HEPABEHCTBA
BbInyCKHUK HAY4YUTCH

Pemars nuHeiiHble ypaBHEHUS! 1 HEPABEHCTBA, KBAJAPATHBIC YPABHEHUS;

pemiate jorapudmuyeckue ypaBHeHus Buaa loga (bx + ¢) = d u mpocreiiiiue HepaBeHCTBA BUAA
loga X < d;

peliaTh nmokasaTelbHble YpaBHEHUS, BUIA a d (roe d MOHO TIpeICTaBUTh B BUJE CTEIICHHU C
OCHOBaHHMEM a) M MpocTeiinne HepaBeHcTBa BHaa a* < d (rme d MOXHO MPEICTaBUTh B BHUJIEC
CTETICHU C OCHOBAHHEM a);

MIPUBOJIUTH HECKOJIBKO MPUMEPOB KOPHEH MPOCTEHIIEro TPUTrOHOMETPUYECKOTO ypaBHEHUS BHIA:
sin X = a, cos X = 4, g X = a, Ctg X = a, rae a - TabJMYHOE 3HAYEHHE COOTBETCTBYIOIICH
TPUTOHOMETPUYCCKON (DYHKIIHH.

bx+c —

HOJ’Iy‘II/IT BO3MOKHOCTb HAYYMTDbCH:

Pemarp panmoHanbHble, TOKa3aTENbHbIE W JIOTapU(PMHUUECKHE YpaBHEHUS U HEPABEHCTBA,
MPOCTEHNIINE UPPALMOHATIbHBIE U TPUTOHOMETPUYECKUE YPABHEHMSI, HEPABEHCTBA U UX CHUCTEMBI;
MCII0JIb30BaTh METO/bI PELIEHUS YPAaBHEHUN: NPUBEICHUE K BUAY 'TIPOU3BEACHHUE PAaBHO HYJIO"
WM "YacTHOE PpaBHO HYJIIO", 3aMEHa MIEPEMEHHBIX;

HCIIOJIb30BaTh METOJ] HHTEPBAJIOB IS PEIICHUSI HEPABEHCTB;

MCIIOJIb30BaTh TpaduuecKuil METOA JUIsl MPUOIMKEHHOTO PELICHUS] ypaBHEHUIN U HEPABEHCTB;
n300pakaTb Ha TPUTOHOMETPUYECKOHM OKPYKHOCTH MHOXECTBO pELICHHH MpOoCTeHImx
TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB;

BBIMOJHATH OTOOp KOpHEW ypaBHEHHMH WM pEHIeHUH HEpaBeHCTB B COOTBETCTBUU C
JIOTIOJTHUTEIBHBIMU YCIOBHUSIMHU U OTPAaHUYEHUSIMHU.

DOyHKIUH
BbInyCKHUK HAY4YHUTCH

OnepupoBarh Ha 06a30BOM ypOBHE MOHSATHSAMH: 3aBUCHUMOCTb BEIMYWH, (QYHKIUS, apTyMEHT U
3HayeHne (QyHKIHH, 00JacTh ONpeIeNieHHss W MHOXECTBO 3HaueHWH (yHKIHMH, Tpaduk
3aBUCHUMOCTH, Tpaduk (GyHKIIMK, HYTH (YHKIUH, TPOMEKYTKH 3HAKOMIOCTOSHCTBA, BO3PACTaHUE
Ha YHCJIOBOM TPOMEXYTKE, YObIBaHWE HA YHCIOBOM MPOMEXKYTKE, HauOoJbIee W HaMMEHBIIIee
3Ha4YeHHEe PYHKIUHU Ha YHCIOBOM IIPOMEXYTKE, epruonieckas GyHKINs, TIEPHO;

OlepHpOBaTh Ha 0a30BOM YypPOBHE MOHATHUSAMHU: TpsMas W oOpaTHas MPOMOPIHOHATEHOCTh
TMHEWHas, KBaJpaTHyHas, JorapuMUIeckas U rmoka3aTesbHas QyHKINH, TPUTOHOMETPUIECKHE
GyHKIIY;

pacno3HaBaTh TpadUKU JIEMEHTAPHBIX (PYHKIUH: TIPSAMON M 00paTHON MPOMOPIHMOHAIBEHOCTH,
JMHEWHOH, KBaJAPAaTUIHOM, Jorapu(MHUUECKON 1 TIOKA3aTeIbHON (PYHKITUH, TPUTOHOMETPHIECCKUX
G yHKIH;

COOTHOCUTH TpauKu 3JIeMEHTApHBIX (DYHKIHMI: TpsMOi W OOpaTHOW MPOMOPIMOHATHHOCTH,
JMHEWHOH, KBaAPAaTUIHOM, Jorapu(MHUUIECKON U TIOKA3aTeIbHON (PYHKITUNA, TPUTOHOMETPUIECKUX
¢byHkuuit ¢ popMynamu, KOTOPHIMH OHH 33JJaHBbI;

HAXOJUTh 0 TpapuKy NPUOIMKEHHO 3HaYCHHS] (YHKIIMU B 3a/IaHHBIX TOYKAX;

ompeAensaTh Mo Trpaduky cBolicTBa (yHKUMU (HYJIH, TPOMEKYTKH 3HAKOIMOCTOSHCTBA,
MIPOMEKYTKH MOHOTOHHOCTH, HAauOOJIbIIINE U HANMEHbBILINE 3HAUCHHS U T.11.);



— CTpOUTHh OCKW3 Tpaduka QYHKIUU, YIOBICTBOPSIONICH NpPHUBEACHHOMY HAO0OpYy yCIOBUU
(IpOMEXYTKHM BO3pacTaHUs/yObIBaHMS, 3HA4YeHHE (QYHKIMH B 3aJaHHOH TOYKE, TOYKH
9KCTPEMYMOB U T.11.).

IToy4uT BO3MOKHOCTH HAYYHTHCS:

— OrnepupoBaTh MOHATUSMH: 3aBUCHMOCTb BEJIIMYMH, (YHKIHSA, apryMEHT M 3HaueHHe (QYHKIUH,
00JIaCTh OIpeNeNeHUus] W MHOXECTBO 3HAa4eHUH (yHKIHMM, TpaduK 3aBHCUMOCTH, Tpaduk
byHKIMK, HYTH (QYHKIUH, TPOMEXYTKHM 3HAKOIOCTOSIHCTBA, BO3pAacTaHHE HAa YHCIOBOM
MIPOMEXXYTKE, YOBIBAaHHE Ha YHCIOBOM IPOMEXYTKE, HauOoJblllee M HauMEHbIEe 3HAYCHHE
(GYHKIIMM Ha YUCIIOBOM IIPOMEXKYTKE, MEpuoandeckas (yHKIHUs, MEPHOJ, YETHAs W HeueTHas
GyHKIIY;

—  ONEepHUpOBATh MOHATHIMU: MpsiMasi U 00paTHasi MPOMOPIMOHAIBHOCTD, JIMHEHHAs, KBaJpaTHIHAs,
norapupMHUUEcKas v MmokazaTreabHast QyHKIIMH, TPUTOHOMETPUYECKHE (QYHKIINH;

— ONpeAeisATh 3HAYCHUE (YHKIUU MO 3HAYCHHIO apryMEHTa NMpPU Pa3IMYHBIX CIIOCO0aX 3aaHus
byHKINH;

—  CTpOWTH rpadMKu U3YYCHHBIX (YHKITHII,

—  ONHCHIBATh MO IpaduKy U B MPOCTEUIIHX CITydasx 1Mo (popmMysie moBeeHNne 1 CBOMCTBA (DYHKIIHIA,
HAXO/AUTh 10 TpaduKy PyHKINU HAUOOJBIINE U HAMMEHBIIINE 3HAYCHUS;

— CTpoWTh OCKu3 rpaduka (QYHKIHMH, YIOBICTBOPSIOIICH NPUBEIACHHOMY HA0OpYy YCIOBHIA
(MpOMEXYTKH BO3pacTaHUs/yObIBaHUs, 3HAYCHUE (YHKIUU B 3aJaHHOM TOYKE, TOYKH
HKCTPEMYMOB, aCUMIITOTHI, HYJTH (PYHKIUH U T.1I.);

— pemiatb ypaBHCHHS, NMPOCTEHINNE CUCTEMbl YpaBHEHHId, HCIIOJB3Ysl CBOMCTBa (DYHKIMH M HUX
rpaguKoB.

9J1eMeHTbl MATEMATHYECKOI0 aHAJIHU3a

BbINyCKHUK HAYYUTCS:

— OrnepupoBarh Ha 6a30BOM ypOBHE MOHATUSMHU: NPOM3BOJIHAS (QYHKIHMU B TOYKeE, KacaTesbHas K
rpaduky QyHKIMHU, TPOU3BOAHAS (PYHKLINU;

— ONpeAensTh 3HAaYeHHWE MPOU3BOAHON (YHKIMM B TOUYKE MO M300paKEHUIO KacaTelbHOM K
rpaduKy, IpOBeIEHHON B 3TON TOUKE;

—  pelarbh HECJOKHBIEC 3aJa4d HAa IPUMEHEHHE CBSA3M MEX]IY NPOMEXKYTKaMU MOHOTOHHOCTH H
TOYKaMH JKCTpeMyMa (PYHKLIHH, C OJHOW CTOPOHBI, U IMPOMEXYTKAMHM 3HAKOIIOCTOSHCTBA U
HYJISIMH [TPOU3BOAHOM 3TON (YHKLUU - C IPYTOM.

Ioy4uT BO3MOKHOCTD HAYYUThHCSH:

— OmnepupoBaTh MOHATUAMH: NMPOU3BOAHAS (PYHKIMH B TOYKe, KacaTelbHas K rpaduky (QyHKIHH,

IPOU3BOIHAS (PYHKINH;

BBIYHCIIATh IPOU3BOJHYIO OJHOWJIECHA, MHOI'OYIEHA, KBaJPAaTHOTO KOPHS, MPOU3BOJHYIO CYMMBI

byHKIHIH;

—  BBIUMCJIATH IPOM3BOJHBIC 3JIEMEHTAPHBIX (PYHKIMHA M UX KOMOMHAIMA, UCTIONb3Ys CIpPAaBOYHBIE
MaTepUabl;

— HCCIe[oBaTh B NPOCTEHIIMX ciydasX (YHKIMM HA MOHOTOHHOCTb, HaXOAWTb HauOOJIbIINE M
HauMEHbIINE 3HaYeHUs QYHKIIHUM, CTPOUTh rpadKi MHOTOWIEHOB U MPOCTEHIINX PAllMOHAIBHBIX
(GyHKIMH C HCIIOJIB30BAHUEM allllapaTa MaTeMaTUYeCKOro aHaIu3a.

CTaTHCTHKA M TeOpHs BEPOSATHOCTEH, TOrHKAa U KOMOMHATOPHKA

BbinmycKHUK HayuHnTCs:

OnepupoBarh Ha 0a30BOM YPOBHE OCHOBHBIMU OINHCATEIbHBIMU XapaKTEPUCTUKAMU YHCIIOBOTO

Habopa: cpeaHee apupmeTnyeckoe, Merana, Hanbobllee 1 HauMEHbIlee 3HaUeHHS;

OIepupOBaTh Ha 0a30BOM YPOBHE MOHATUSMU: YaCTOTa M BEPOSATHOCTH COOBITHUS, CITy4ailHbIN BBIOOD,

OIIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMUY;

BBIUUCIISATH BEPOSITHOCTH COOBITHI HAa OCHOBE MOJICUETa YHCIIa UCXOOB.

HO.J'Iy‘lI/IT BO3MOKHOCTb HAYYMTHCH:

HMeTp npencTaBiacHUe O JUCKPETHBIX M HENIPEPBIBHBIX CIIY4alHBIX BEIIMYMHAX, U PACIIPEACICHUX, O
HE3aBHCHUMOCTH CIIy4alHBIX BEJIIMYUH;

HMMETH IIPEJCTaBICHUE O MATEMATUYECKOM OXXUJAHUU U JUCIIEPCUU CIIyYalHbIX BEIUYMH;

MMETh IPEACTABICHUE O HOPMAJIbHOM pPAaCIpPENCICHUH U NPUMEpPax HOPMAIbHO PaCIPEIEICHHBIX
CIIy4alHBIX BEJINYUH;

MOHUMATh CYTh 3aKOHA OOJBIINX YKCEN U BEBIOOPOYHOTIO METO/1a U3MEPEHHSI BEPOATHOCTEIH;



UMETh TpejAcTaBlIeHUuE 00 YCIOBHOM BEPOSITHOCTH M O IOJHOW BEPOSTHOCTH, NPUMEHSTh UX B
pEILIECHNN 3a/]a4;

HMETBH NIPECTABICHUE O BAKHBIX YAaCTHBIX BUAAX PACIPEICICHUN U IPUMEHATh UX B PELICHUU 3a/1a4;
MMETH NPEACTABICHUE O KOPPEIALMH CIIyYalHbIX BEIUYMH, O JIMHEWHONU PErPECCUN.

TekcToBbIe 3a1a4H

BbINyCKHUK HAYYUTCS:

PemaTh Hec0KHBIE TEKCTOBBIE 33]a4M Pa3HbIX THIIOB;

aHATM3UPOBATh YCJIOBHE 33/1a4M, MPU HEOOXOAMMOCTU CTPOUTH JUIS €€ PELICHUS MaTeMaTH4YeCKYIO
MOJIETIb;

IOHUMAaTh U UCIOJb30BATh IS PELICHUS 337a4l UH(POPMALIUIO, NIPEJICTABIECHHYIO B BUJIE TEKCTOBOM
U CUMBOJIBHOM 3aITUCH, CX€M, TabJIuL], JuarpaMm, rpa)ukoB, pUCyHKOB;

JIEIICTBOBATH 110 AJITOPUTMY, COAEPIKAILEMYCS B YCIOBUHU 3a]1a4H;

MCII0JIb30BAaTh JIOTMUECKUE PACCYKICHUS PU PELLIEHUH 3a/1a4U;

pabotarh ¢ M30BITOUYHBIMU YCIOBHUSIMH, BBIOMpasi U3 Bceil MHGOpMAaNWH, JaHHBIE, HEOOXOAUMBIC IS
pelLeHMs 3a/1a4u;

OCYIIIECTBIISITh HECIOKHBIM Iepe0op BO3MOMKHBIX pELICHUH, BbIOMpas U3 HUX ONTHUMAJbHOE IIO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM B YCIIOBUH;

aHaAJIM3UPOBATh U MHTEPIIPETUPOBATH MOTYUYEHHBIE PELIEHUs B KOHTEKCTE YCIIOBHS 3a/1a4M, BHIOUPATh
pellIeHts], He TPOTHUBOpEYaIie KOHTEKCTY;

pelaTh 3a/1a4y Ha pacyeT CTOMMOCTHU MOKYIOK, YCIYT, MO€30K U T.I1.;

pemaTh HeCTIOXKHBIE 33/1a49H, CBA3aHHBIC C JIOJICBBIM y4acTHEM BO BIIQJICHUU (GUPMOIA, IPEAIPHUSTHEM,
HEBM)KUMOCTBIO;

pelarb 3a7aydl Ha MPOCThIE MPOLEHTHI (CUCTEMbI CKUIOK, KOMUCCHM) U Ha BBIYMCICHHUE CIOXKHBIX
IPOLIEHTOB B Pa3IMYHbIX CXeMaX BKJIa/I0B, KPEAUTOB U UIIOTEK;

pelarh NpakTUYeCKue 3a/1a4uu, TPEOYIOIMe NCIIOIb30BaHNS OTPULIATEIbHBIX YUCE: HA ONpEesieHNe
TEMIIepaTypbl, Ha OIpeJesieHHe TMOJO0XKEHUs Ha BPEMEHHOM ocu (0 Hamei 3pbl U Iocie), Ha
JBUKEHHE IEHEKHBIX CPe/ICTB (MPUX0J/pacxo), Ha ONpeeNeHre TTTyOuHbI/BBICOTHI U T.I1.;
UCMOJb30BaTh MOHATHE MaciiTaba Ui HaXOXJIEHUs PacCTOSHUM M JUIMH Ha Kaprax, IUlaHax
MECTHOCTH, IJIaHaX MOMEIEHHH, BEIKpOMKax, Mpu padoTe Ha KOMIbIOTEpe

HOJ’Iy‘II/IT BO3MOKHOCTD HAYYUTHLCH

Pemats 3aaun pa3HbIX TUIIOB, B TOM YMCJIE 3a/1a4M ITOBBIIIEHHOW TPYIHOCTH;

BBIOMPATh ONTHUMAJIbHBIN METOJ] peIIeHUs 3a/1a4l, pacCCMaTPHUBasl pa3InYHbIE METO/IbI;

CTPOUTH MOJEJIb PEIIECHUS 3aja4l, IPOBOJUTH JOKA3aTEIbHbIE PACCYXKICHNUS;

pewmath 3ajauu, TpeOyrolue mnepedopa BapuUaHTOB, MPOBEPKH YCJIOBUHM, BBIOOpAa ONTHMAIbHOTO
pe3yJbTaTa;

aHAJIM3UPOBATh U MHTEPIIPETUPOBATH PE3YJIbTAaThl B KOHTEKCTE YCIIOBUS 3aJjaud, BBIOUPATh pelleHus,
HE IIPOTUBOpEYAINE KOHTEKCTY;

MEePEeBOUTh TMPH pEIICHWH 3a7aud HHPOpMAIU0 U3 OAHOW (OpMBI B JAPYryl0, UCHOJNB3YS MpHU
HEO0OXOJIMMOCTH CXEMBbl, TaOJIHIIbI, TPAPUKH, TUArPAMMBI.

I'eomerpus

BbInyCKHUK HAY4YHTCS:

OnepupoBaTh Ha 0a30BOM ypOBHE MOHSTHSIMH: TOYKA, NpsMas, ILIOCKOCTh B IPOCTPAHCTRBE,
MapauIeIbHOCTD U TIEPIICHIUKYIIPHOCTD MPSIMBIX H MJIOCKOCTEH;

pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (Mpu3Ma, THpaMUAa, MPSIMOYTOJBbHBIN
napasuienenumne, Kyo);

n300pakaTh U3ydaeMbie GUTYPHI OT PYKH U C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
nenath (BBIHOCHBIC) IUTIOCKHE YEPTEKH M3 PUCYHKOB MIPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHH3Y;

U3BJIEKaTh WH(GOPMAIIMIO O MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (UTypax, MPEICTaBICHHYIO Ha
YepTekax U PUCYHKAX;

npuMeHSTh TeopeMy [Indaropa nmpu BEIYUCICHUH YJIEMEHTOB CTEPEOMETPHUECKUX (DUTYD;

HAaXOJUTh OOBEMBI M TUIOIMIATN MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB C MPUMEHEHHEM

dopmyi;



— pacrno3HaBaTh OCHOBHBIC BUBI TEJ BpalleHUs (KOHYC, ITUIMHAP, chepa u 1map);

— HaxoAWTh OOBEMBI M TUIOMAAN TOBEPXHOCTEH MPOCTEHINNX MHOTOTPAHHUKOB M TEJ BPAIICHHS C
npUMEeHEHHEM (OPMYIL.

IMoryyuT BO3MOKHOCTH HAYYUTHCH:

— OmnepupoBaTh TOHATUSIMH: TOYKa, TMpsMas, IUIOCKOCTh B TIPOCTPAHCTBE, MapaJUICIbHOCTh U
MEPICHIUKYISIPHOCTD MPSAMBIX U IIOCKOCTEH;

— TMPUMEHSTH JJIS PEIICHUs 3a/1a4 reoMeTpruiecKkre (PaKThl, €CIIU YCIOBUS IIPUMEHEHUS 33/1aHbI B SBHOM
dopme;

— pemaTh 3a/1a4d Ha HaXOXKJIEHHE T€OMETPHUUECKUX BEIHMYUH 110 00pa3aM WiH alropuT™Mam;

— JenaTh (BBIHOCHBIC) IJIOCKHE YEPTEXKU U3 PHUCYHKOB OOBbEMHBIX (UTYp, B TOM YHCIIE PUCOBATH BUJ
CBEpXY, COOKY, CTPOUTH CEYECHUSI MHOTOI'PaHHHUKOB;

— W3BJIEKaTh, MHTEPIPETUPOBATh W NPeoOpa30BBIBATh HWHPOPMAIHMIO O TECOMETPUYECKUX (HTypaXx,
NPE/ICTaBICHHYIO Ha YepTexkax;

— TPHUMEHATh FeOMETpUYecKre (PaKTHI Ui PEHICHHUs 3a/1a4, B TOM YHCIIE MPEANOaralouIiX HECKOJIBKO
IIaroB PEUICHUS;

—  ONKCHIBATh B3aMMHOE PACIIOJIOKEHHE PSMBIX M IUIOCKOCTEH B MIPOCTPAHCTBE;

— (opmynupoBath cBOWCTBA M IPU3HAKH (PUTYD;

— JIOKa3bIBaTh T€OMETPUUYECKHIE YTBEPIKICHHS;

— BIAJETh CTAHJIAPTHOH KJIacCH(PUKAIMEH TPOCTPAHCTBEHHBIX GUTYp (MUPAMHIBI, MPU3MBI,
napajuieJaenunesb);

— HaxoAHuTh 0OBEMBI U TUIOMIA/IN TTOBEPXHOCTEH FTEOMETPUIECKUX TN C IPUMEHEHUEM (hopMy;
BBIUUCIISATh PACCTOSHUSI U YTJIbI B TPOCTPAHCTBE.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE
BbInyCKHHUK HAYYUTCS:

— OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATHEM JIEKaPTOBBI KOOPIMHATHI B IPOCTPAHCTBE;

HaXO/UTh KOOPJMHATHI BEPIIUH KyOa U MPSMOYTOJILHOTO Mapajuiesenunena

IMos1y4nT BO3MOKHOCTH HAYYUTHCS:

— OmnepupoBaTh MHOHATHAMM JEKapTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJIWMHATBI BEKTOpA, Yrojl MEXIy BEKTOpaMH, CKaJspHOE IPOU3BEACHUE
BEKTOPOB, KOJIJINHEAPHbBIE BEKTOPHI,

— HaXOJWUTbh PACCTOSHHUE MEXIY JBYMS TOUKaMH, CyMMY BEKTOpPOB U NMPOU3BEACHHUE BEKTOPA HA YUCIIO,
yroJl MEXIy BEKTOpaMH, CKaJspHOE NPOU3BEJEHUE, pacKIaAblBaTh BEKTOP 1O  JIBYM
HEKOJUIMHEapHBbIM BEKTOpaM;

— 3a7aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKApPTOBOM CUCTEME KOOPIMHAT;

pelaTth npocTeiiye 3ajaun BBEIEHUEM BEKTOPHOTo 0asuca.

HcTopust MaTeMaTUKHU
BorinycKHUK HAy4YUTCH:

— OnuceBaTh OTIENBHBIE BBIAAIONIMECS PE3YyJIbTAThl, MTOJYYEHHBIE B XOJE Pa3BUTHS MATEMATHKH Kak
HayKH;

— 3HATh IPUMEPbl MATEMATUUYECKUX OTKPBITUA U HMX aBTOPOB B CBSA3U C OTEUYECTBEHHOW M BCEMUPHOU
UCTOPHUEH;

—  IIOHHMMATh POJIb MATEMATHKHU B pa3BUTHUH Poccun

IHoy4uT BO3MOKHOCTD HAYYUTHCSH:

— IlpexacraBnsaTh BKJaJ BBIJAIOMIUXCA MATEMAaTUKOB B Pa3BUTHE MATEMAaTHMKU W HMHBIX HAYYHBIX
o0Jacreii;

— IIOHHMMATh POJIb MATEMATHUKU B pa3BuTHH Poccun.

MeToabl MaTeMaTHKH
BhinyCKHUK HAY4YHTCH:
— IlpuMeHATh U3BECTHBIE METOIBI TIPH PEIICHUHU CTaHAAPTHBIX MAaTEMAaTHYECKUX 3a7a4;
— 3aMedarh U XapaKTEepPU30BaTh MaTEMATHUYECCKUE 3aKOHOMEPHOCTH B OKPYXKAIOIIEH JeHCTBUTEILHOCTH;
— TPUBOJUTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, B TOM YUCIIE XapaKTEPU3YIOIINX
KpacoTy U COBEPIIICHCTBO OKPYKAIOIIEr0 MUPa U TIPOU3BEICHUIN UCKYCCTBA
IMoy4uT BO3MOKHOCTH HAYYUTHCS:



— Hcnonp3oBaTh OCHOBHBIE METOJBI JTOKA3aTEIbCTBA, IPOBOAUTH [IOKA3aTEIbCTBO M BBIIOJIHATH
OIIPOBEPIKEHUE;

— TPUMEHATh OCHOBHBIE METO/Ibl PEIICHUSI MaTEMaTUUECKUX 3aay;

— Ha OCHOBE MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHl B MPHUPOAE XapaKTEpU30BaTh KpacoTy H
COBEPUICHCTBO OKPYXKAIOIIETr0 MUpa U IPOU3BEIACHUN NCKYCCTBA;

— MPUMEHATh IPOCTEHIINE MPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
pelIeHnH MaTEMaTUYECKUX 3ajau.

Conep:xanue yueOHOI0 npeamera

Mooynb «Anzebpa u nauana mamemamuuecKkozo AaHaIu3a»

1. Tpuronomerpuyeckue pyHkuuu (13 4).
OO6nacTe ompeleneHuss ¥ MHOXECTBO 3HAUYEHHWH TPUTOHOMETPUYECKHX (QyHKUMA. YeTHOCTb,
HEYETHOCTh, MEPUOJUYHOCTh TPUTOHOMETpUUecKkux (yHkmmii. CBoiicTBa (GyHKIMH Yy=COS X H ee
rpaduk. CBoiicTBa ¢yHkiuu Y=Sin X u ee rpaduk. CBoiicTBa U rpaduk GyHKuuil y=tg X u y=Ctg X.
OO6patHbie TpuronoMerpuueckue pyHkuu. HernpepblBHOCTD QyHKIIUY.

2. IlpousBoanasi u eé reomerpudeckuii cmbic (18 u).
[lpenen mnocnenoBarensHOocTH. Ompenenenune mnpousBogHOW. [lpaBmna auddepenumpoBanms.
[IpousBognas creneHHol ¢QyHkuuu. ['eomerpudueckuii cMbicn mpou3BoAHON. I[IpomsBosHbIe
3JIEeMEHTapHBIX (PyHKINN. ['@OMETPUIECKII CMBICI TTPOU3BOTHOM.

3. IlpuMeHeHHe MPOM3BOIHOI K HcciefoBaHuI0 pyHkumii (13 4).
Bospacranue n yosiBanue ¢pyHkunu. JxcTpeMyMbl GpyHkun. Hanbosnpiiee 1 HanMeHbIee 3Ha4eHUE
¢dbyukun. [IpousBonHas BTOpOro Mopsiaka, BBITYKIOCTh UM Touka meperuda. [loctpoenue rpaduxa
(GYHKIHH.

4. IlepBooOpa3nasi u materpaj (10 4).
[TepBooOpaznast m uuTerpan. IlpaBuna HaxoxaeHus nepBooOpaszHbX. [lnomans KpUBOIMHEHHOM
Tpamnenuu. MHTerpan u ero Beraucienue. [IpuMeHeHre HHTErpanoB A pelieHus pU3MUecKux 3ajau.

5. KomOuHaTopuka u 3jieMeHThI Teopuu BeposiTHOCTH (12 1).
[IpaBuno mnpousBeneHus. Pasmemenne c¢ mnosropeHueMm. IlepectanoBku. Pasmemnienune 6e3
noBTopeHus. Couetanus 6e3 nopropenust u 6uHoM HrroToHa.
BepositHOocTh  coOBbITHSA. Crio’keHHE BEpOSTHOCTEH. BeposTHOCTH NpoM3BeNeHUs HE3aBHCHUMBIX
COOBITHH.

6. IloBtopenmue. [Toaroroka k EI'D (13 u).

Moovynas "I'eomempus

1. Tena n noBepxHocTn Bpamenusi (13 4).
[Humuaap u koHyC. YcedeHHbI KoHyc. OCHOBaHUE, BBICOTA, OOKOBAsi MOBEPXHOCTH, 00pa3yroIas,

pa3BepTka. OceBble ceUeHHUs U CeueHus mapajienbHble ocHoBaHuio. [llap u cdepa, ux ceuenus,
KacaTeJbHasl IJI0CKOCTh K cdepe.

2. O0beMbl TEJ M IUIOIAAU WX oBepxHocTeii (15 4).
[Tonstre 06 o6beMe Tena. OTHOIIEHHE 00HEMOB TOJJOOHBIX TEll.
®opmyisl 00beMa KyOa, MPSIMOYTOJIbHOTO Mapalieenunena, Npu3Mbl, TUIMHApa. PopMyisl 00beMa
nupaMubl U KoHyca. @opMymbl TUIOMIAIM MOBEPXHOCTEH IMIMHApPAa U KOoHyca. DopMynbl oObema
mapa 1 miomasau chepsl.

3. BekTops! B npocTpancTBe (6 ).
[Tonsstue BekTopa. CHOKEHHME MW BBIUMTAHME BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIO.
Kommianapueie BekTOpbl. JlekapTOBbI KOOpAUHATHI B MpocTpaHcTBe. Dopmyna pacCTOSHUS MEKITY
IBYMsI TOUKaMH. Y paBHEHUS cepbl U maockoctu. dopmyna paccTosHUSA OT TOUKH JI0 MIOCKOCTH.

4. Meton koopauHaT B npoctpancTBe (11 4).
Bektopel. Yron mexny Bekropamu. KoopawHaTel BekTopa. CKalsipHOE MPOU3BEIACHUE BEKTOPOB.
JlnrHa BEeKTOpa B KOOpAMHATAX, YIOJl MEXIy BEKTOpaMu B KoopauHaTax. KoymHeapHble BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB B KOOPIUHATAX.

TemaTnuyeckoe MIIAaHMPOBaHUE



Ne Tema pazgena KonnuecTtBO yacoB
1 IToBTOpeHue kypca Tpuronomerpuu 10 knacca 12
2 Tpuronomerpuueckne GyHKIUU 13
3 Tena v MOBEpXHOCTH BpALIEHUS 13
4 IIpon3BoHas U €€ TeOMETPUIECKUN CMBICII 18
5 [TpumeHeHne Mpou3BOHOM K UCCIICIOBAHUIO QYHKITUN 13
6 [TepBooOpasHas u uHTErpal 10
7 O0BbEMBI TEN 15
8 BekTopbl B mpocTpaHCTBE 6
9 MeTo1 KOOpAWHAT B TPOCTPAHCTBE 11
10 | KomOuHaTOpHKa M 3JIGMEHTHI TEOPUU BEPOSTHOCTH 12
11 | Urorosoe nosropenue. [logroroska k EI'D 13
Bcero 136
KanennapHo TemaTnyeckoe, NoypouHoe IVIAaHUPOBaHHe YYeOHOT0 MaTepHaJjia
Ne
Tema paszena, ypoka JlaTa npoBeeHus ypoka
ypoka 10 IVIAHY axkTuyeckn
IMoBTOopeHue kypca Tpuronomerpun 10 kiace. (12 yacos)
1. Cunyc, KOCHHYC ¥ TaHTEHC yTiia 01.00.
2. CuHyC, KOCHUHYC U TAaHT'€HC YIJIOB O 1 - 0O 01.09.
3. Tpuronomerpudeckue GopMyIbI 06.00.
4, YpaBHeHUe cos x = a 06.09.
5. YpaBHeHUe sin x = a 08.00.
6. YpaBHeHHE 1g X = a 08.09.
7. Penienyre TpUroHOMETPUUYECKUX YPABHEHUM 13.09.
8. [TapaieabHOCTh M MEPIICHIUKYISIPHOCTH TIOCKOCTEN 13.00.
9. JIByrpaHHblil yroJ, NpsIMOYTOJIbHBINA NapaJUIeIeIUIE] 15.09.
10. Teopema o0 TpEX nmepneHAUKyIsIpax 15.09.
11. ITpusma, nupamMuaa, NpaBUIbHbIE MHOTOIPAaHHUKHU 20.09.
12. BxoaHasi KOHTPOJIbHAsI (IMATHOCTHYECKAs1) padoTa 20.09.
I'naBa 1. Tpuronomerpuyeckue pynkunu (13 yacon)
13. OO6nacTh onpeaeneHus 1 MHOKECTBO 3HAYCHUIA 22.09.
TPUTOHOMETPHUYECKHUX (PYHKIUH.
14. | Ob6nacTp onpeaeneHuss © MHOKECTBO 3HAYCHUIA 22.09.
TPUTOHOMETPHUYECKUX (YHKIIUH.
15. | YetHOCTB, HEYETHOCTD, IEPUOAUYHOCTH TPUTOHOMETPUUYECKUX 27.09.
GyHKIHI.
16. | CpoiicTBa TPUrOHOMETPHUECKUX (DYHKIIUH. 27.09.
17. | CoiicTBa QyHKIINH Y=COS X U ee rpaduK. 29.09.
18. | CgoiicTBa QyHKINH Y=COS X U ee rpaduK. 29.09.
19. | CoiicTBa (hyHKIIMH Y=SIN X U ee rpaduk. 04.10.
20. | CpoiictBa pyHKIIMHU Y=SIN X U ee rpaduK. 04.10
21. | CpoiicTBa 1 rpaduku pyHkuuit y=tg X u y=ctg X. 06.10
22. | CpoiicTBa 1 rpadukn pyHKnui y=tg X u y=ctg X. 06.10
23. | OOpaTHble TPUTOHOMETpUYECKHE (PYHKIINH. 11.10.
24. | O6oO0maronwmii ypok 1no reme «TpuroHoMerpudeckie QyHKIUN. 11.10.
25. | KonrpoabHas padora Ne 1 mo teme « TpuroHomerpuueckue 13.10
(pyHKIHH».
I'maBa VI. Tena u noBepxHocTu Bpamenus (13 yacon)
26. | IlonsTHe mumHapa. 13.10.
27. | Ilnomaas MOBEPXHOCTH ITMIIMH/IPA. 18.10.
28. | Pemenue 3agau no teme «L{nnuaap» 18.10.
29. | IlonsiTHe KOHYyCA. 20.10
30. | [Tnomans MOBEpXHOCTH KOHYCA. 20.10.




31. | YcedeHHBII KOHYC. 25.10.
32. | Cdepa u map. YpaBHeHHE CEpHI. 25.10
33. | Bzaumuoe pacnonoxeHue cepsl U MIOCKOCTH. 27.10
34. | KacarenbHas mIIOCKOCTb K cdepe. 27.10
35. | Ilmomans cdepsl. 08.11.
36. | O6o6maromuii ypok 1mo teme «Tena u moBEepXHOCTH BpaIICHUS» 08.11.
37. | KonrpoabHas padora Ne 2 «lnanHap, KOHyC, HIap» 10.11.
38. 3auét No 1 «Tena BpammeHus» 10.11
I'naBa 2. [IpouszBoaHas u ee reomerpudeckuii cmbic (18 yacon)
39. | Ilpexen mocnenoBaTeIbHOCTH 15.11.
40. | HenpepsIBHOCTH (PyHKITHH. 15.11.
41. | OnpeneneHue NpoOU3BOIHOM. 17.11.
42. | OnpeneneHue MpOU3BOTHOM. 17.11.
43. | Ilpon3BoaHast creneHHON (QYHKITUH. 22.11.
44. | Ilpon3BonHasi cTeneHHON QyHKIHH 22.11.
45. | IIpaBuna quddepeHunpoBaHus. 24.11.
46. | IlpaBuna nuddepeHnupoBanusl. 24.11.
47. | IlpaBuna quddepeHnnpoBaHus. 29.11.
48. | IIpon3BosHBIE AJIEMEHTAPHBIX QYHKINH. 29.11.
49. | Ilpon3BogHble dIeMEHTAPHBIX (QYHKITUH. 01.12.
50. | IIpon3BOAHBIEC STIEMEHTAPHBIX (YHKITHIA. 01.12.
51. | 'eomerpuyeckuii CMbICT MPOU3BOJTHOM. 06.12.
52. | 'eomeTpryeCcKUii CMBICI TIPOU3BOHOM. 06.12.
53. | 'eomeTpuyeckuii CMBICI IPOU3BOIHOM. 08.12.
54 Pemenue 3amau o reme «IIpon3BogHas U ee reoMeTpUICCKUN 08.12.
CMBICID».
55, O6o6maromuii ypok no teme «IIpousBognas u ee reometpuueckuit | 13.12.
CMBICID».
56. Kontpoabnas padora Ne 3 mo reme «IIpousBoanas u eé 13.12.
reoMeTpruYecKuii CMbICI»
I'nasa VII. O6bémbl Tea (15 yacos)
57. | [lonsitue o6bema. OOBEM IPSIMOYTOJILHOTO MapajuIeTIenuIea 15.12.
58, O0beM npsMoit MPU3Mbl, OCHOBAaHHUEM KOTOPOM SBIISIETCS 15.12.
MPSIMOYTOJIBHBIN TPEYTOJIbHUK.
59. | O6BemM npsMoit IPU3MEL. 20.12.
60. | O6bem nuIUHApA. 20.12.
61. | Beramcnenne o0bEMOB TeJ ¢ TOMOIIBIO ONPEICNIEHHOT0 HHTerpana | 22.12.
62. | OO0BbeM HaKJIOHHOW MPU3MBI. 22.12.
63. | O0beM mupamMuIbL. 27.12.
64. | O0bem KoHyca 27.12.
65. | OO6bem mapa 29.12.
66. | OOBEM MAPOBOTO CETMEHTA, MAPOBOTO CIIOSI, CEKTOPA 29.12.
67 Pemenue 3a1ay «O0BEM 11apOBOTO CETMEHTA, IAPOBOTO CIIOS, 12.01.
CEKTOPa»
68. | [Imomanp chepsr 12.01.
69. | Pemenwne 3amau «O0bEM mapa u ero yacreil. [Tnomans chepsn» 17.01.
70. | KonrpoabHasi pagora Ne 4 «O0bEéMBI TeD» 17.01
71. | 3auér Ne 2 no Teme «OOBEMBI TE» 19.01.
I'naBa 3. IlpuMeHeHMe NMPOU3BOAHOM K HccienoBaHuio pynknun (13
4aC0B)
72. | Bo3pacranue u yObIBaHHE (PYHKITUH. 19.01.
73. | Bo3pactanue u yObiBaHHE (YHKIINU. 24.01.
74. | DkcTpeMyMbl G YHKIIUH. 24.01.
75. | DkcTpeMyMbl (DYHKITHH. 26.01.
76. | HaubGospiiee 1 HauMeHblee 3HaUYeHue (QYHKITUH. 26.01.




77. | HaubGospiiee 1 HauMeHblee 3HauYeHne (QYHKITIH. 31.01.
78. | HauGonplee 1 HaMeHbIIee 3HaUeHUE (PYHKITHH. 31.01.
79. | IlpousBojHast BTOPOTo MOPSAKA, BBIYKJIOCTh U TOUKA Meperuoa. 02.02.
80. | [IpuMeHneHne MPON3BOTHON K TOCTPOEHUIO rPaduKOB (YHKITUH. 02.02.
81. | IlpumeHeHHE MPOU3BOJHOM K IOCTPOCHUIO TPaQHKOB (DYHKIIUH. 07.02.
82 Pemenue 3amay no reme «IIpumenenne mpou3BOIHON K 07.02.
" | uccienoBaHuio GYHKIUI»
83 O6o06maromuii ypok mo teme «lIpumeHeHue nporu3BoAHON K 09.02.
" | uccienoBaHuio GYHKIUI»
84 KontpoabHnas padora Ne 5 09.02.
" | «IIpuMeHeHHe MPOU3BOIHOM K HCC/IeI0BAHNIO PYHKIMIA»
I'naBa V. BexkTopbl B npocTpancTse (6 yacoB)
85. | IlonsTue BekTOopa. PaBEHCTBO BEKTOPOB. 14.02.
86. | CnoxeHue u BelunTaHue BeKTopoB. CyMMa HECKOJIbKUX BeKTOpoB. | 14.02,
87. | YMHOXEHHE BEKTOpa Ha YUCIIO. 16.02.
88. | Kommnanapueie BekTopsl. [IpaBmiio mapayenenumnesa. 16.02.
89. | Paznoxenue BekTopa 1o TpéM HEKOMILJIAHAPHBIM BEKTOPAM. 21.02.
90. | 3auét Ne 3 «BekTopsl B IPOCTPAHCTBE» 21.02.
I'naBa 4. IlepBooOpa3nas u unrerpaJj (10 yacon)
91. | IlepBooOpa3Has. 28.02.
92. | IlepBooOpa3Has. 28.02.
93. | IlpaBuia HaXOXACHHS TIEPBOOOPA3HBIX. 02.03.
94. | IlpaBwiia HAXOXKACHUS IEPBOOOPA3HBIX. 02.03.
95. | IInomanes kpuBOIMHEHHON Tpaneuun. MHTerpan u ero Beraucienue. | 07.03.
96. | ITnomanes kpuBoOIMHEHHON Tpaneuun. MHTerpan u ero Beraucienue. | 07.03.
97. | IlpumeHeHune HHTETpasIa JUTsl peleHnst (PU3MYECKHX 3a/1a4. 09.03.
98. | Pemenue 3agau no Teme «IlepBooOpa3Has 1 MHTErpay». 09.03.
99. | O6o6marommii ypok no Teme «IlepBooOpasHast 1 UHTETpa. 14.03.
100. KonTpoubnas padora Ne 5 mo teme «IlepooOpasHas u 14.03.
HHTErpajn
I'naBa V. Mertoa koopaunat B npocrpanctie (11 yacoB)
101. | IIpsimoyrosbHas cucTeMa KOOPJIAMHAT B IPOCTPAHCTBE 14.03.
102. | KoopauHaTsl BEKTOpa 14.03.
103. | Cs3p MeXay KOOPJMHATAMH BEKTOPOB M KOOPAMHATAMHU TOYEK 16.03.
104. | Ipocrelimme 3a1a9u B KOOpAMHATAX 16.03.
105. | Yrou mexy BeKTOpamu 21.08.
106. | CkamsipHOE IPOM3BEJICHUE BEKTOPOB 21.03.
107. | Beruucnenue yriaioB MeX,J1y IPSIMBIMH U TNIOCKOCTSIMH 23.03.
108 JBuxenus. LlenTpanpHas, 3epKajbHas U 0CEBasi CHMMETPHH. 23.03.
" | [lapannenbHblii epeHoc
109. | Pemenue 3agau o remMe «MeTo1 KOOpJUHAT B IPOCTPAHCTBEY 04.04
110. | KonTposbhasi padora Ne 7 «MeToa koopauHat B npocrpancTse» | 04.04.
111. | 3auér Ne 4 no reme «MeToa KOOPAMHAT B MPOCTPAHCTBE» 06.04.
I'naBa 5-6. Kom0nHaTopuKa u 3j1eMeHThI TEOpPHH BeposiTHOCTH (12
4aCOB)
112. | IlpaBuno npounsBeneHus. Pa3menienne ¢ moBTOPEHHUEM. 06.04.
113. | IlepecTaHoBKH. 11.04.
114. | IlepecTaHOBKHU. 11.04.
115. | Pa3memenus 6e3 mMOBTOPEHUH. 13.04.
116. | Coueranus 6e3 noBropeHuii 1 OuHOM HbroTOHA. 13.04.
117. | Coueranus 6e3 moBTopeHui 1 OmHOM HbloTOHA. 18.04.
118. | BeposTHOCTB COOBITHSI. 18.04.
119. | CnoxxeHue BepOsSITHOCTEN. 20.04.
120. | CnoxxeHue BepOsSITHOCTEH. 20.04.
121. | BepossTHOCTB POU3BEICHHUS HE3aBUCHMBIX COOBITHIA. 25.04.




O6o06maromuii ypok mo teme «KoMmOmHaTOpHKa M 3JIEMEHTHI

25.04.

122 TEOPUU BEPOSATHOCTIY.
193, Kontpoabnas padora Ne 8 mo reme «KomOuHaTopuka u 27.04.
3J1eMeHThI TEOPHHU BEPOSTHOCTH
Hrorosoe noBropenue. [loaroroska k EI'J (13 yacos)

124. | JleiicTBus ¢ pallMOHAIBHBIMH YHCIAMH 27.04.
125. | ToxnaecTBeHHBIC MPE0OPa30BaHMUS BEIPAKCHUM 02.05.
126. | Pemenue TeKCTOBBIX 3a1a4 02.05.
127. | CoiicTBa jg0rapugmon 04.05.
128. | Pemenne norapupMuvIecKux ypaBHCHHMA 04.05.
129. | Pemenue nokazaTesbHBIX U UPPAIIMOHATBHBIX YPAaBHECHUN 11.05.
130. | Pemenwne 3aga4 o Teme «MHOTOYTOJILHUKH)Y 11.05.
131. | Pemenue 3a1a4 no reme « MHOTOTPaHHUKH 16.05.
132. | Pemenue 3ama4 no teme «Tena BpameHus» 16.05.
133. | TpenupoBounslii Bapuant EI'D 18.05.
134. | TpenupoBouHblii Bapuant EI'D 18.05.
135. | TpenupoBounslii Bapuant EI'D 23.05.
136. | TpenupoBouHslii Bapuant EI'D 23.05.




