MysnuunansHoe 6ro/pkeTHOe 06pazoBaTeNbHOe yUpeKAeHHe

WUnosnunckas cpenuss obmeobpazoparensHas mrona Ne 2

— Y.

Paccmotpeno: £ Y‘l‘ls.cp)lmellé? R

Ha 3acenannn MeToaHueckoro oobeauHeHHs 7 ‘ HO. zmp.empalmxonu
IMporoxon Ne 1 or 30. 08, 2023 rosa N 4
Pykoeonurens MO ¢ ‘ ! 1 VYpaxora C.B.
Vécdf?  nasxonaTT1 . Tipufed N6 223 of 30.08.2023 roma
h «..  Cornacosano:
“wmeroniicpgip VP

—  Hcaesa B.B.

Pa6Gouasn npozpamma
y4eBHOro Kypca no maremarmke
ana 11 knacca

6a30Bbii YpOBEHb

Cocmasnena yHumenem mamemamuxu
Inaskosoi Taucois NetposHoi

MBOY UnosauHckas COLL Ne2
p.n. Unoenna
Bonrorpaackoi obnactu

Hnoenn 2023



MynununanbHoe 0r01KeTHOE 00pa30BaTENIbHOE YUPEXKICHHE

NnosnuHckas cpeauss oOieodpasoBaTenbHas mkoaa No 2

PaccmoTtpeno: Y TBEPKIEHO:
Ha 3acemannm METOIMYECKOTO O0bEIMHEHUS N.O. qupexTopa mKOJIBI
[Tpotokon Ne 1 ot 30. 08. 2023 roxa
PyxoBogutens MO VYpakosa C.B.
I'mazkoBa TII [puka3z Ne 222 ot 30.08.2023 rozna
CoriacoBaHo:

METOAUCT o YP
Hcaesa B.B.

Pa6ouas npocpamma
y4yebHoro Kypca no matematuke
anAa 11 knacca

6a30Bbli1 ypOBEHb

Cocmasnena yuumenem mamemamuxku

naskosowu Tancowm MNeTpoBHOMU

MBQY MNnosnnHckaa COLL Ne2
p.n. Unosna
Bonrorpagckoi ob6nactu

Hnoeaa 2023



ITosicHuTeILHAS 3aNIMCKA

Pabouast mporpamma o maremaruke s 11 kimacca cocraBieHa Ha OCHOBE:
o ®DenepallbHbII TOCYAapCTBEHHBINM 00pa30BaTeNbHBIA CTAaHIAPT CpeaHEro o0miero oopazoBaHUS
(yrBepkzeH mpuka3zoM MuHHcTepcTBa oOpa3oBanusi u Hayku Poccuiickoit @enepanuu 17.05.2012 Ne

o @enepanbHoro 3akoHa P® ot 29.12. 2012r. Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepauuny»

o [TpumepHoii mporpammbl 1o MaremaTuke (cepus «CTaHAapThl BTOPOro MOKOJEHUs») M.:
IIpocsemnienue, 2011.

o OcHOBHOH 00pa30BaTeIbLHON MPOrpaMMbl CpeHero oomiero oopasosanus MBOY WMnoBauHckon
COLII Ne 2

o YueOHOro miaHa IIKoJbl;

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

° yueOHuKa: Aurebpa M Hayana maremarthyeckoro ananmmza. YueOnuk gt 10-11 kmaccsl

o011eo0pa3oBaTenbHBIX OpraHu3anuii: 0a3oBblii U yriayOonéHuelii ypoBHu. / L. A. Amumos, HO. M.
Komsrun, M. B. Tkaués u ap./ 4-e¢ usnanue - M.: [IpocBenienue, 2017,

° yuebHuka: ['eomerpus. 10 - 11 kmaccel: YueOHUK s oOieo0pa3oBaTeIbHBIX YUPEKICHUN:
6a3oBblii U ipoduibHbIN ypoBHH / JI.C. ATanacss, B.®. byry3os, C.b. Kangomies u np./ — 7-e uza. — M.
[Ipocsemienue, 2019.

o aBTopckoi IIporpammer o anredpe T.5. bBypmuctposoii (M.: [Ipocsemenue, 2019).

PaGouas mporpamma o matemaruke g 11 kinacca paccunrana Ha 4 daca B Hezenro, 136 4acoB 3a roj.
B 2022 — 2023 y4eOHOM TOAy Mpa3JTHUYHBIC M BBIXOJHBIC THHU, BBIQJAMOIINME Ha pabodee Bpems,
COKpAIllal0T KOJIMYECTBO YacoB 10 132.

Hein u 3apa4u Kypca
W3ydyeHnne maTemMaTWKud B cTapiieil ImKoje Ha 0a30BOM YpPOBHE HANpPaBIEHO Ha JOCTIKEHHE
CHEAYIOUIUX LeJeH:

e (opmupoBaHUE TPEICTaBICHHI O MaTeMaTHKE KaK YHHBEPCAJIbHOM SI3bIKE HAYKH, CPEACTBE
MOACIINPOBAHUA SIBJICHUHN U ponecconB, 00 nacax U1 METoaax MaTeMaTUuKU,

® pa3BUTHE JIOTUYECKOTO MBIIIICHUS, MPOCTPAHCTBEHHOTO BOOOpPAXKEHUS, aITOPUTMUYECKOU
KYJIbTYpPbl, KpUTUYHOCTH MBIIUICHHUS] HA YPOBHE, HEOOXOAUMOM [ OOy4€HHs B BBICIIEH IIIKOJIE
10 COOTBETCTBYIOIIEH CIEIHMAIIBHOCTH, B OyyIIel mpodeccuoHaIbHOM NeITeTbHOCTH;

e OBJaJIeHHE MAaTEMaTHYECKHUMH 3HAHUSMU U YMEHUSIMHU, HEOOXOJMMBIMU B TIOBCETHEBHOM KH3HHU,
JUTSL U3y4YEeHHUSI IKOJBHBIX €CTECTBEHHOHAYYHBIX AUCIMILINH Ha 0230BOM YPOBHE, IS MOTYYCHUS
oOpa3oBaHus B 00JaCTAX, HE TPEOYIOMMX YriayOJeHHON MaTEMaTHIECKON TTOITOTOBKH;

® BOCHHUTaHUE CPEJICTBAMH MAaTEMATUKH KYJIbTYpPbl JUYHOCTU: OTHOIIEHUSI K MAaTEMATUKE KaK YacTH
00IIIeueIOBEYECKON KYNbTYPhl: 3HAKOMCTBO C HUCTOPHEH pPa3BUTHUS MaTEMaTHUKH, JBOJIOIUEH
MaAaTEMATHYCCKUX I/I)ICfI, INOHUMAaHUA 3HAYUMOCTHU MaTEMaTUKHU IJIs1 06HICCTBGHHOFO mporpecca

3agauu:

[Ipy wm3yueHuMH Kypca MaTeMaTHKH Ha 0a30BOM YPOBHE MPOJODKAIOTCS M IOJIy4alOT Ppa3BUTHE
coJlepKaTellbHbIC JIMHUU: «Auredpa», «PyHKUMW», «YpPaBHEHUs] U HepaBeHCTBa», «I'eomerpus»,
«JIeMeHTbl KOMOMHATOPHUKH, TEOPUHM BEPOSITHOCTEH, CTATHCTHKHM M JIOTHKHW», BBOAWUTCS JIMHHS
«Havajia MaTeMaTH4€CKOI0 aHAJIHU32).

B pamMkax ykasaHHBIX COACPKATEIbHBIX JUHUHN PELIAIOTCS CICAYIOLIUE 3aJa4u:

e cucTeMaTHU3allys CBEJCHUM O YMCllaX; U3yYeHHE HOBBIX BUJIOB YHCIIOBBIX BBIpaKEHUH U HopMyI;
COBEPUICHCTBOBAHNUE IIPAKTHUYECKUX HABBIKOB M BBIYHACIUTEIBHON KYNbTYPBI, PaCIIMPEHUE U
COBEpILEHCTBOBAHHUE aNre0panveckoro ammapara, cOpMHUPOBAHHOTO B OCHOBHOM IIKOJIE, M €TO
IIPUMEHEHHUE K PEIIECHUIO0 MATEMATHYECKUX U HEMAaTEMaTUYECKUX 3aay;

® pacCHIMpPEeHHE M CHUCTeMaTH3alMs OOIIMX CBEIACHUN O (YHKLHUSAX, MOMOJHEHHUE KJIacca N3y4aeMBbIX
(GyHKUIMH, WILTIOCTpAIMsl IHUPOTHl MPUMEHEHUs] GYHKUMN JUIs ONMMCAaHUA M U3YyYCHHS PeabHBIX
3aBUCHUMOCTEIH;

® pa3BUTHUE IPEACTABICHUN O BEPOSATHOCTHO-CTATUCTUYECKHUX 3aKOHOMEPHOCTAX B OKpPYXKaroLEeM



MHUpPE, COBEpIICHCTBOBAHHWE MHTEJUIEKTYaJIbHBIX UM pEYEBBIX YMEHUW IyTeM oOoramieHus
MaTEeMATHYECKOTO SA3bIKa, PA3BUTHSI IOTHYECKOTO MBIIIIJICHHS

® CHCTEMaTHYECKOE M3y4eHUE CBOWCTB F€OMETPUUYECKUX TEJ B IIPOCTPAHCTBE;

e (opmupoBaHNe yMEHHS MPUMEHSTH MOTYyYCHHBIC 3HAHUS JJIS1 PEIICHUS MPAKTUYECKUX 3a/1a4;

e (opmupoBaHMe yMEHHS JIOTUYECKM OOOCHOBBIBATH BBIBOABI JJII HW3YYEHHSI IIKOJBHBIX
€CTECTBCHHOHAYYHBIX JUCIUILINH Ha 0a30BOM YPOBHE;

® pa3BUTHE CIIOCOOHOCTH K MPEOJIOJIEHUIO TPYAHOCTEH.

IInanupyemMsble pe3yJbTaThl 00y4eHHs

JIMYHOCTHBIE pe3yJbTaThl B c(epe OTHOmIeHMHM oOydarommxcs K cefe, K cBoeMY 310POBbI0, K
MO3HAHMIO celsi:

— OpueHTalus OO0y4arommxcs Ha JAOCTH)KCHHE JIMYHOTO CUACThsl, pPEaTH3aIi0 TO3UTHBHBIX
KU3HEHHBIX MEPCIEKTUB, UHULIMATUBHOCTb, KPEATUBHOCTb, TOTOBHOCTh U CIIOCOOHOCTh K JTUYHOCTHOMY
CaMOOTIPEICIICHUIO, CITOCOOHOCTh CTAaBUTH IIEJIU U CTPOUTH KU3HECHHBIC TIIAHEI;

— TOTOBHOCTbH U CIIOCOOHOCTH OOecreyuTh cebe U CBOMM OJM3KUM JOCTOMHYIO JKU3HB B MPOLIECCE
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOM JIE€SITEIBLHOCTH;

—  TOTOBHOCTbH M CIIOCOOHOCTH 00Y4YaOIIMXCsl K OTCTAUBAHUIO JINYHOTO JIOCTOMHCTBA, COOCTBEHHOTO
MHEHHMsI, TOTOBHOCTh M CIIOCOOHOCTH BBbIpaOaThIBaTh COOCTBEHHYIO TMO3MIIMI0 IO OTHOIIEHUIO K
OO0IIECTBEHHO-TIOJTUTHYECKUM COOBITHSM MPOILIOTrO M HACTOSIIEr0 Ha OCHOBE OCO3HAHUS, U OCMBICIICHUS
HUCTOPHUH, TYXOBHBIX LIECHHOCTEN U IOCTUKEHHUI HAIIEH CTPaHBbI;

—  TOTOBHOCTbH M CIIOCOOHOCTH 0OY4aIOIIMXCSI K CAMOPA3BUTHIO M CAMOBOCIIUTAHUIO B COOTBETCTBUU
C 00IIEYeTIOBCYSCKUMH IIEHHOCTSMHU M UCalIaMU IPaXKTAaHCKOTo O0IIeCcTBa, MOTPEOHOCTh B PU3NICCKOM
CaMOCOBEPILIEHCTBOBAHUHY, 3aHATUAX CIIOPTUBHO-03I0POBUTEIBLHOM AESATEIbHOCTHIO;

— TPUHATHE W pealn3anus I[IEHHOCTEM 30pOBOr0 M 0E30macHOro o0pasza KU3HH, OepexHOoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (PH3MYECKOMY M MCUXOJIOTHUYECKOMY
3J10POBBIO;

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

JInuyHocTHBIE pe3yabTaTrel B cdepe oTHOmeHHMHM o0y4yawommuxces K Pocemm kak k Pogune
(OreuecTBY):

— poccuiicKas MJIEHTHMYHOCTb, CHOCOOHOCTH K OCO3HAaHMIO POCCUICKONW MJAEHTHYHOCTH B
MOJINKYJIbTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOH OOIIHOCTH POCCHICKOTO
Hapo/a ¥ cynpbe Poccun, maTpuoTH3M, FOTOBHOCTD K CIIy)kKeHUI0 OTeyecTBY, €ro 3alluTe;

—  YBaXEHHE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH Iiepea PoarHON, ropIoCTH 3a CBOM Kpaii,
cBor0 Poauny, mpoluioe W HACTOsIlEe MHOIOHALMOHAIBLHOTO 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 YBaXXEHHUS K KYJIbTYype, A3bIKaM, TPAJULUAM U 0ObIYasiM HAapOAOB, MPOKUBAIOIINX B
Poccuiickoit @enepanuu.

JInyHoCcTHBIE pe3yJbTaTbl B cdepe OTHOIIEHUHM O0YYAIOIIMXCH K 3aKOHY, TOCYJIapcTBY M K
rPa>KAaHCKOMY 001LeCTBY:

— TPaXXIAaHCTBCHHOCTh, I'paXAaHCKasd IMO3UIUA aKTUBHOI'O W OTBCTCTBCHHOI'O YJICHA pOCCI/II\/'ICKOl"O
o0IIIecTBa, OCO3HAIOMIETO CBOM KOHCTUTYIIMOHHBIE TpaBa U OO0S3aHHOCTH, YBAXKAIOUIETO 3aKOH H
MMpaBOMOPAAOK, OCO3HAHHO MMPUHHUMAIOOICTO TpaJUIMWMOHHBLIC HAIIMOHAJIBHBIC U O6H.[€‘I€J'IOB€‘I€CKI/IG
T'YMaHHUCTHUYCCKUC U JEMOKPATHYCCKUC ICHHOCTHU, TOTOBOTO K YUaCTHUIO B OGH.IGCTBCHHOﬁ KHU3HU,

— TpU3HAHHE HEOTUYKJAEMOCTH OCHOBHBIX NIpaB M CBOOOJA dYellOBEKa, KOTOpbIE MpPUHAIIEkKAT
KaX/I0MY OT POXJIEHUs, TOTOBHOCTb K OCYIIECTBJICHHIO COOCTBEHHBIX IpaB M CBOOOJ 0€3 HapyIIeHUs
mpaB, U CBOOOJ APYTUX JHIl, TOTOBHOCTb OTCTaMBaTh COOCTBEHHbIE IpaBa M CBOOOJBI YEIOBEKAa U
rpaXJaHMHA COTJIACHO OOLIETPU3HAHHBIM MPUHIUIAM M HOpMaM MEXIYHapOJHOTO TpaBa H B
cootrBercTBUU ¢ Koncturynuei Poccuiickoit @enepanuu, mpaBoBas U NOJIUTHYECKAsi TPAMOTHOCTb;

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



— UHTEPHOpHW3alMsi LEHHOCTEH JEeMOKpAaTMH ¥ COLUAIBHOH COJNMAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETyJIUPOBAHHUIO OTHOIICHUH B TPYIINE WK COLUAIIbHONW OpraHu3aIluig;

—  TOTOBHOCTH OOYYArOIIMXCSl K KOHCTPYKTUBHOMY y4YacTHIO B IPHHATHH PELICHUI, 3aTParuBaromInX
UX TpaBa W MHTEPEChl, B TOM UYHUCIE B pa3IMYHBIX (opmax oOIIECTBEHHOW CaMOOpTraHU3aINH,
CaMOYTIpaBJICHHS, OOIIIECTBEHHO 3HAYNMON e TEIHbHOCTH;

—  TIPUBEPKEHHOCTb HJEAM WHTEpHAIIMOHATN3Ma, APYXKObI, paBEHCTBA, B3aUMOIIOMOIIN HAPOJIOB;
BOCIIUTAHUE YBAXXKUTEIBHOTO OTHOMICHUS K HAI[MOHAJBHOMY JIOCTOMHCTBY JIOJIEH, WX 4YyBCTBaM,
PETUTHO3HBIM YOSIKICHUSAM;

— TOTOBHOCTh  OOyYaloUIMXCSl MPOTHBOCTOATH  MJCOJIOTMH  OKCTPEMH3Ma,  HAIMOHAIN3MAa,
KceHo(oOUH; KOPPYNUUHU; TUCKPUMHUHALMU 110 COUUAIBHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM
NpU3HAKaM U IPYTUM HETaTHBHBIM COIIMAIBbHBIM SIBICHUSM.

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

— HPABCTBEHHOE CO3HAHUE U TOBEJCHHE HAa OCHOBE YCBOCHHS OOIIEYENOBEUECKUX IIEHHOCTEH,
TOJICPAHTHOTO CO3HAHMS W TOBEJACHHUS B MOJIMKYJIBTYPHOM MHpE, TOTOBHOCTH U CIOCOOHOCTH BECTH
ayainor ¢ JApyruMu JirOAbMH, JOCTUIaTb B HEM B3aMMOIIOHMMAHHA, HAXOIUTHb O6HII/I€ neim u
COTPYIHHUYATH JUIS UX JTOCTHKEHUS;

— IpPUHIATHE TYMaHUCTHYECKHUX LIEHHOCTEH, OCO3HAHHOE, YBAXKUTEJIBHOE U J00pOXKeIaTesIbHOE
OTHOIIICHUE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

- CHOCOOHOCTh K COIICPCIKUBAHHUIO U (bOPMI/IpOBaHI/Ie IIO3UTHUBHOI'O OTHOIICHHUA K JIOASIM, B TOM
qHCclie K JTUIaM C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/10POBbS U MHBaJINAaM; OEpexHOe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOLIEHHE K (PU3MUYECKOMY M IICHUXOJIOTMYECKOMY 3/0POBbIO APYTUX JIOACH, YMEHHE
OKa3bIBaTh MEPBYIO MOMOIIIb;

—  (opMupoBaHUE BBIPAXKEHHON B MOBEJCHUU HPABCTBEHHOM MO3UIIMH, B TOM YHCIIE CIIOCOOHOCTHU K
CO3HATENFHOMY BBIOOPY JJ00pa, HPaBCTBEHHOI'O CO3HAHMS U TIOBEACHHUS HAa OCHOBE YCBOCHHUS
00IIIeYeTIOBEYECKIX IEHHOCTEH M HPAaBCTBEHHBIX UYBCTB (YECTH, JOJTA, CIPABEAIMBOCTH, MHJIOCEPIUS U
ApyKeno0us);

— pa3BUTHE KOMIIETEHIMIl COTPyJHUYECTBA CO CBEPCTHHKAMM, JE€TbMH MIIAJIIErO BO3pACTa,
B3pOCIBIMU B 00pa30BaTeNbHON, OOLIECTBEHHO MOJE3HOM, y4eOHO-HCCIIEN0BATENbCKOM, MPOEKTHON WU
Apyrux BuJaax ACATCIbHOCTU.

JInyHOCTHBIE pe3yabTaThl B c()epe OTHOIIEHHH OOYYAIOIIUXCH K OKPYKAKOIEMy MHPY, *KHUBO
NpHPOJe, Xy10KeCTBEHHOI KyJbType:

—  MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAUNMOCTH HAYKH,
TOTOBHOCTb K HAayYHO-TE€XHHYECKOMY TBOPUYECTBY, BJIaJC€HHE JOCTOBEPHON MH(pOpMaLueil 0 mepeaoBbIx
AOCTHIKCHUAX U OTKPBITUAX MHpOBOfI M OT€YECTBEHHOM HAayYKH, 3aMHTCPECOBAHHOCTDb B HAYYHBIX 3HAHUAX
00 ycTpoiicTBe MHpa U 00IIEeCTBa;

— TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHHUIO, B TOM 4YHCIE€ caMO00pa3oBaHUIO, HAa MPOTSKEHUHN
BCEHl JKM3HU; CO3HATEIIbHOE OTHOIIEHHE K HENpepbIBHOMY OOpa30BaHUIO KaK YCIOBMIO YCIIEUIHOMN
po¢eCCHOHAIIBHON U 00IIIECTBEHHOU JIeATeTLHOCTH;

—  JKOJOrMyeckas KylbTypa, OEpeKHOE OTHOLIEHHS K POJHON 3emiie, HMPUPOAHBIM OOrarcTBam
Poccun n MHpa; TIOHUMAHUC BJIIMAHHA COLUAIBHO-OKOHOMHNYCCKUX MPOHECCOB HAa COCTOSTHUEC HpHpOJIHOﬁ
U COLMAIBHOW Cpelbl, OTBETCTBEHHOCTb 3a COCTOSHHE IPHPOJHBIX PECYPCOB; YMEHHUS M HAaBBIKU
Pa3yMHOTO IMPUPOIOIIOJIB30BAHHNA, HETCPIIMMOEC OTHOIICHUEC K )IeﬁCTBHHM, MPHUHOCAIINM BpPE 9KOJIOTUH;
pUoOpeTEeHUE OMbITa SKOJIOT0-HANIPABICHHON NesATEIbHOCTH;

—  OCTETHYECKOE OTHOIIEHHS K MHPY, TOTOBHOCTh K 3CTETHYECKOMY OOYCTPOHCTBY COOCTBEHHOTO
ObITa.

JINYHOCTHBIE pe3yabTaThl B c)epe OTHOIIEHUH 00YYAKIIUXCH K CeMbe U POAUTEIAM, B TOM YHCJIE
NMOAroTOBKA K ceMeiHOo JKU3HHU:

— OTBECTCTBCHHOC OTHOIIICHHUEC K CO3JaHUKO CEMBbU Ha OCHOBC OCO3HAHHOI'O HpI/IHSITI/ISI I.[GHHOCTGFI
ceMeHHOH KU3HU;

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

JIMYHOCTHBIE pe3yJabTaThl B c(epe OTHOIIECHUS OOyYAKIIMXCH K TPyay, B cdepe COLMHUAIBHO-
IKOHOMHYECKNX OTHOIICHMIA:



—  yBaxeHHUE Ko BceM (opMaM COOCTBEHHOCTH, TOTOBHOCThH K 3aIlIMTE CBOCH COOCTBEHHOCTH,

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

—  TOTOBHOCTh OOYYAIOIIMXCS K TPYMOBOH MpodhecCHOHANBHON MESTENIBHOCTH KaK K BO3MOXHOCTH
YUYaCTHsI B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIICHAITMOHAIBHBIX TIPO0IeM;

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

—  TOTOBHOCTH K CAMOOOCITY>)KHBAHHIO, BKJIFOYast 00YUCHHE U BHIMOJTHCHHUE JJOMAITHUX 00SI3aHHOCTEH.

JInuHOCTHBIE pe3yabTaThl B cepe (PU3MUECKOro, TCHUXOJIOTHYECKOr0, CONMUAIBLHOIO U
aKaJeMU4ecKOro 0,1aronoJryyusi 00y4yarommxcs:

—  (usHUecKoe, IMOIMOHAIBHO-TICUXOJIOTHYECKOE, COIMAIbHOE OJiaronoyydue OoO0ydaronmxcs B
KHU3HH 00pa30BaTEIILHOW OpraHW3alluK, OIIYIICHUE JEThbMH OC30MaCHOCTH W IICHXOJIOTHYECKOTO
KoM$popTa, THPOPMALMOHHOM OE30MACHOCTH.

MeTanpeamMeTHblie pe3y/JbTaThl 0CBOEHUS OCHOBHOI 00pa30BaTe/IbHOM MPOTrpaMMbl MPeICTABIEHbI
TpeMsl TPyIIaMH YHUBEPCAJIbHBIX y4eOHbIX AeiicTBuil (YY /).

PeryisiTuBHBIe YHMBepcaibHble y4eOHbIe AeiicTBUSA

BbINyCKHUK HAYYUTCS:

—  CaMOCTOSITEJIbHO ONpEACNATh LENH, 3aJaBaTh MapaMeTpbl U KPUTEPUH, MO KOTOPHIM MOXKHO
OIIPEAENUTh, YTO LIEIb IOCTUTHYTA;

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

— cTaBuThb M (OPMYIMPOBATH COOCTBEHHBIE 3aJa4d B OOpa30BaTEIbHOW JAEATENBHOCTH H
KU3HCHHBIX CUTYalUsX;

—  OLEHMBATh PECYPCHI, B TOM YHUCIIE BPEMs U Jpyrue HeMaTepuallbHbIe peCypchbl, HEOOXOAUMBIE JUIS
JOCTUKEHUSI IOCTaBICHHOH 1IeNu;

—  BBIOMpaTh MYTh JOCTHIXKEHUS LENH, IUIAHUPOBATh PEIICHUE MOCTaBIEHHBIX 3ajay, ONTUMHU3UPYS
MaTepuaIbHble U HeMaTepHalIbHbIE 3aTPaThl;

—  OpraHu30BbIBaTh YPPEKTUBHBII MOUCK PECYpPCOB, HEOOXOAUMBIX JUIs TIOCTUKEHHUS ITOCTABICHHOM
LEJIN;

—  COIIOCTABJIATH MOJIYYEHHBIN pe3yNbTaT ASSITEIbHOCTH C IOCTABICHHON 3apaHee LEbIO.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe AeiCTBUS
BhinycKHUK HAy4YUTCSH:

— UCKaTh M HAXOIUTh OO0OOIIEHHBIE CMOCOOBI pelIeHUs 3aJad, B TOM YHCIE, OCYIIECTBISATh
pa3BepHYTHIN MH(GOPMAIIMOHHBIA MTOMCK U CTAaBUTh Ha €r0 OCHOBE HOBHIE (YUCOHBIC W MTO3HABATEIIHHBIC)
3a/1auu;

—  KPUTHYECKH OIICHHBATh U MHTEPIPETUPOBATH MHPOPMAIIMIO C Pa3HBIX MO3UIIMHA, PACIIO3HABATH U
(buKcUpOBaTh MPOTUBOPEUUS B UHGOPMAITMOHHBIX HCTOUYHUKAX;

—  WCTOJB30BaTh  Pa3IUYHBIE  MOJIETBHO-CXEMATHUYECKHE  CpPEeACTBAa  JJIs  TPEJCTaBICHUS
CYIIECTBEHHBIX CBSI3€ M OTHOIIEHWH, a TakKe MPOTUBOPEUMH, BBISIBICHHBIX B WH(GOPMAIMOHHBIX
HMCTOYHHKAX;

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

— BBIXOJMTH 3a pPaMKH Yy4eOHOTO TMpeaMeTa H OCYIIECTBISATH II€JICHANPABICHHBIN TOUCK
BO3MOXXHOCTEH JIJIsl IMUPOKOTO MEePEHOCa CPEACTB B CIIOCOOOB IEHCTBUS;

—  BBICTpauBaTh WHIUBUIYaJIbHYIO OOpa30BATENbHYIO TPACKTOPHUIO, YUWUTHIBash OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUYCHUS;

—  MEHSTh U YACpPKUBATh pa3Hble MO3HUIMH B TO3HABATEIBHON JACSTEIbHOCTH.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe el CTBUS
BorinycKHUK HAy4YUTCH:



—  OCYIIECTBIISATH JCIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHKaMH, TaK M CO B3POCIBIMHU (Kak
BHYTpH 00pazoBaTeIbHON OpraHM3alUH, TaK U 3a ee IMpelesiaMu), MoAOUpaTh NapTHEPOB AJIS JEOBOM
KOMMYHUKAITUU UCXOJI U3 COOOPKEHUM Pe3yIbTaTUBHOCTH B3aMMOJICUCTBHS, @ HE IMYHBIX CUMITATHH;

— TIpU OCYIIECTBJICHUU TPYNIOBON pabOTHl OBITH KaKk PYKOBOJIUTENEM, TaK W WIEHOM KOMAaHIbI B
Pa3HBIX POJISIX (reHEPaTOp UACH, KPUTHK, UCIIOJIHUTENb, BEICTYIAIOIIHNMA, SKCIEPT U T.1.);

—  KOOpJAMHHMPOBaTb M  BBINOJHATH pabOTy B  YCIOBUSAX PEaJbHOrO, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

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

—  pacmo3HaBaTh KOH(UIMKTOTEHHBIE CHUTYallMd M TNPEAOTBPAIIAaTh KOHQIMKTHI J0 WX AKTHBHOM
(a3bl, BBICTpaWBaTh JICJIOBYI0 U 00pa30BaTeIbHYI0 KOMMYHHUKAIMIO, W30eras JIMYHOCTHBIX OIICHOYHBIX
CYXKJICHUU.

IIpenmeTHbIe pe3yabTATHI

"Maremaruka" (BKJItO4as aareOpy W Hadaja MaTEMaTHYECKOTO aHAJIW3a, reoMeTpuro) (0a30BbIi
YpOBEHB) - TPEOOBAHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHHS 0230BOTO Kypca MaTeMAaTUKH OTPAXKAIOT:

1) chopMHUPOBaHHOCTH TPEACTABICHUN O MAaTeMAaTHKE KaK 4aCTH MUPOBOH KYJIBTYPhl U O MECTE
MaTEMaTHKU B COBPEMEHHOW ITUBUJIM3AINH, O CIIOCO0AX OMHCAHMS Ha MAaTEMATHYSCKOM SI3BIKE SIBJICHUU
peasbHOrO MHpA;

2) chOpMUPOBAHHOCTh NPEJCTABICHUNA O MATEeMATUYCCKUX TOHITHAX KAaK O BaKHEHIIMX
MaTEeMaTHYECKUX MOJICNIAX, IO3BOJSIONIMX ONKMCHIBATh W HM3Y4aTh pa3HbIC NPOIECCHI U SIBICHUS;
MMOHMMAHHUE BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPOCHHSI MATEMAaTHIECKIX TCOPUH;

3) BIAJCHHME METOJAaMHU JIOKA3aTeIbCTB M AJITOPUTMOB pCIICHHS, YMCHHE WX HPUMEHSITH,
MIPOBOJINTH JTOKA3aTEIbHBIC PACCYKIACHHS B XOJIC PEIICHUS 3a/a4;

4) BnajJicHUe CTAaHJAPTHBIMH MPHUEMaMH PEIICHUS pPAIMOHAIBHBIX M HPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, CTCIICHHBIX, TPUTOHOMETPUYCCKUX YPAaBHCHUUW W HEPABEHCTB, WX CHCTEM;
HCIIOJIb30BaHNE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE A TMOHWCKAa MYTH pEUIeHUS |
WJUTIOCTPAINH PEIICHUS YPaBHEHUH 1 HEPaBEHCTB;

5) cdopMuUpOBaHHOCTH TPEACTaBICHHH 00 OCHOBHBIX TOHATHUSAX, HIEAX U METoJaxX
MaTeMaTHIECKOTO aHAIIN3a;

6) Ba/ieHNe OCHOBHBIMH MOHATHSAMH O TUIOCKUX M MMPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (DUTypax,
WX OCHOBHBIX CBOWMCTBax; CHOPMHUPOBAHHOCTh YMEHHS PACIIO3HABATH HA YEPTE)kKAX, MOJEISIX U B
pealbHOM MHpe TeoMeTpudeckue GUrypbl; IPUMEHEHHE U3YUYEHHBIX CBOMCTB reOMETpHUECKUX GUryp u
(hopMyIT TS peIIeHUs TEOMETPUUYESCKUX 3a/1a4 M 33124 C MMPAKTUIECKUM COJICPIKAaHUEM;

7) chopMUPOBAHHOCTh MPEACTABICHUI O Mpoleccax M SBICHUSX, UMEIONINX BEPOSATHOCTHBIN
XapakTep, O CTAaTUCTHYECKUX 3aKOHOMEPHOCTSX B pEAlbHOM MHUpe, 00 OCHOBHBIX ITOHSTHSX
AIIEMEHTAPHONH TEOPUU BEPOSTHOCTEH; YMEHHM HAaXOIUTh U OILIEHHWBATh BEPOSTHOCTH HACTYIUICHHS
COOBITHI B TPOCTEHIIINX MPAKTUICCKUX CUTYAIUSIX U OCHOBHBIC XapaKTEPUCTUKH CIyJalHBIX BEINIHH,

8) BiIaJieHNEe HaBBIKAMU MCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM IIPH PEIIeHUH 3a7ad.

B PE3YIbTAaTC U3YUCHUA MATCMAaTUKU Ha 0a30BOM YPOBHE BBIIIYCKHUK HAYYHUTCH:

DJIeMEeHThI TeOPUH MHOKECTB H MATEMATHYECKOI JIOTHKH

BbpinycKkHUK Hay4uTCH:

— OmnepupoBarh Ha 0a30BOM YpPOBHE TOHATHUSIMU: KOHEUYHOE MHOKECTBO, JJIEMEHT MHOXECTBA,
MOJIMHOXKECTBO, TIEepecedeHre U O00bEeTMHEHNE MHOKECTB, YUCIOBbIE MHOKECTBA HAa KOOPAMHATHOM
IPSIMOM, OTPE30K, MHTEPBA,;

— OlepupoBaTh Ha 0A30BOM YpOBHE MOHATHIMH: YTBEPKIACHHUE, OTPUIIAHUE YTBEPKICHUS, UCTUHHBIE U
JIOKHBIC YTBEPKACHUS, IPUUNHA, CIIEJACTBHUE, YACTHBIN CIy4ail 00IIero yrBep aeHUs, KOHTPIPUMED;

— HaxOJHUTh MepeceueHne U 00beAMHEHUE JBYX MHOXKECTB, MPECTABICHHBIX TPaPUIECKH Ha YHCITOBOU
MIPSMOI;

— CTPOUTH Ha YMCJIOBOM MPAMON IMOJMHOKECTBO YHUCIOBOIO MHOXECTBA, 3aJaHHOE NPOCTEHIIUMHU
YCIOBUSAMU;

— pacmo3HaBaTh JIOKHBIC YTBEPXKICHUS, OMIMOKH B PACCYKICHHSIX, B TOM YHCIIE C HUCIOJIb30BaHHEM

KOHTPHPHUMEPOB.

IMosy4uT BO3MOKHOCTh HAYUYMTHCS:



OnepupoBaTb TNOHATUSAMH: KOHEYHOE MHOXKECTBO, DJJEMEHT MHOXKECTBA, IIOJMHOKECTBO,
nepeceyeHre U 00beJUHEHNE MHOXKECTB, YUCIIOBbIE MHOKECTBA HA KOOPJUHATHON NPSAMOMH, OTPE30K,
UHTEpBAJI, TOJIYHUHTEpBAJ, INPOMEXKYTOK C BBIKOJOTOM TOUYKOH, TIpaduyeckoe IpercTaBIeHUE
MHO’KECTB Ha KOOPJAMHATHON IIJIOCKOCTH;

OIIEPUPOBATh IOHATHUAMM: YTBEP)KIACHUE, OTPULIAHME YTBEPXKACHUS, HCTUHHBIE M  JIOXKHBIC
YTBEP)KICHHSI, IPUYHMHA, CJICICTBUE, YACTHBIN CITy4yail 00IIero yTBep KICHHsI, KOHTPIIPUMED;
IIPOBEPSATH NPUHAJIEKHOCTD DJIEMEHTA MHOXKECTBY;

HAXOJUTh NepeceueHre U 00beIMHEHNE MHOXKECTB, B TOM YHCJIE MPEACTABICHHBIX rpaduvyecku Ha
YUCJIOBOM IIPSIMOM M HA KOOPAMHATHOM INIOCKOCTH;

IIPOBOAUTH AOKA3aTCIbHBIC PACCYXKACHUA T 000CHOBAHHS UCTUHHOCTH YTBer(HeHHﬁ.

Yucsia 1 BbIpaskeHUst
BorinycKHUK HAy4YUTCH:

OnepupoBath Ha 0a30BOM YpPOBHE IMOHSATHUSIMHU: IEJIOE YUCIO, JEIUMOCTb YHUCEN, OOBIKHOBEHHAs
Ipo0Ob, necsaTHYHas ApoOb, pallMOHAIBHOE YHUCIO, MPUOIMKEHHOE 3HAUYCHHWE 4YHCiia, 4acTb, O,
OTHOIIICHUE, TTPOLICHT, MOBBIIICHUE U TIOHMKEHHE Ha 33JIaHHOE YK CIIO TIPOLIEHTOB, MacIITao;
OIepupoBaTh Ha 0A30BOM ypOBHE MOHATHAMHU: Jorapudm ducia, TPUrOHOMETPHUECKas OKPYKHOCTb,
rpajycHas Mepa yIJia, BeJIMYMHA YIJIa, 33JaHHOTO TOYKOM Ha TPUTOHOMETPHUYECKOM OKPYKHOCTH,
CHUHYC, KOCUHYC, TAHT€HC ¥ KOTAHT€HC YIJIOB, UMEIOIIHNX MTPOU3BOJILHYIO BEIUUHUHY;

BBITMIOJHATH apu(MeTHYeCKre IEHCTBUS C LIENBIMUA U PALIMOHAIBHBIMH YHCIIAMU;

BBITIOJIHSITH HECJIOKHBIE MTPE0OPA30BAHMS YUCIIOBBIX BBIPAKEHHM, COJIEPKAIIUX CTETICHU YHCEell, THOO
KOPHU U3 YUCEI, TU00 JorapuMbl YHCEIT;

CpPaBHHMBATh pAI[MOHATILHBIC YHCIIA MEXKTY COOOI;

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

n300pakaTh TOYKAMH HA YUCJIOBOU MPSIMOM 1€JIbIe U PAIIMOHAJIBHBIE YHCIIA;

n300pakaTh TOYKAMU HA YMCIOBOM MPSIMOM I€JIbIe CTENEHU YKCel, KOPHU HATYPAJIIbHOW CTENEHU U3
YuCe, Jorapu(Mbl YUCEJ B MPOCTHIX CIIyYasx;

BBITIOJHATH HECTIOKHBIE TPE0OPa30BaHUS LIETBIX U JPOOHO-PAIIMOHAIBHBIX OYKBEHHBIX BBIPAXKEHUN;
BBIPAKATh B MPOCTEHIIINX CITydasx U3 PaBEHCTBA OJIHY MEPEMEHHYIO uepe3 JIPyrue;

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

M300paxaTh CXEeMaTHUECKH YroJl, BETMUYNHA KOTOPOTO BEIpaKEHA B rpajycax;

OIICHUBATh 3HAKU CUHYCA, KOCUHYCA, TAHT€HCA, KOTAHT'€HCA KOHKPETHBIX YIJIOB

B noBcenHeBHOM XU3HU U MIPU U3YYCHHUH IPYTHX YYEOHBIX MPEAMETOB:

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

BBITIOJIHTh TMPAKTHYECKUE pPAaCUeThl C UCIHOJB30BAaHUEM TIPU HEOOXOJMMOCTH CIPABOYHBIX
MaTepHalioB U BHIYUCIUTEIbHBIX YCTPOMUCTB;

COOTHOCUTh pEAJbHBIC BEIUYUHBI, XaPAKTEPUCTHKA OOBEKTOB OKPYKAIOMIEr0 MHpa C HX
KOHKPETHBIMU YUCJIOBBIMU 3HAYCHUSIMU;

HCIIOJIb30BaTh METOJIbI OKPYTJICHUS, TPUOIMKEHUS U TMPUKHUAKH MPU PEIICHUH MPAKTUYSCKUX 3a]a9
MMOBCEIHEBHOW KU3HU

HOJIy‘II/IT BO3MOKHOCTb HAYYUTHCSH .

— CB00OOJHO OmEpUpOBaTH MOHATUSAMH: LEJIOE YHUCIO, JETUMOCTh 4HCed, OOBIKHOBEHHAs JApOOb,
JecATu4Has ApoOb, palMOHAIBHOE 4YHCIO, MPUOIMKEHHOE 3HAYeHHWE YHCIa, 4YacTh, O,
OTHOIIIEHHE, TIPOIIEHT, MOBBIIIIEHHE U TOHWKEHUE HA 3aJIaHHOE YKCIIO MPOIIEHTOB, MacITao;

— TPUBOJUTH NPUMEPHI YNCEIN € 3aJaHHBIMU CBOMCTBaMM JI€ITMMOCTH;

—  ONepHpOBaTh MOHATUAMH: JIOTapU(PM YHCIa, TPUTOHOMETPHUECKAsT OKPYXHOCTb, pajlaHHasl |
rpajgycHas Mepa yria, BeJIMUMHA yIJla, 3aJaHHOT0 TOUYKOW Ha TPUTOHOMETPUUECKON OKPYKHOCTH,
CHHYC, KOCHHYC, TAHT'€HC U KOTAHTeHC YTJIOB, UMEIOIINX MPOU3BOJIEHYIO BETUUUHY, Yucia e u 7 ;

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

—  HaXOJWUTh 3HAYCHHs KOPHS HATypaJlbHOW CTENEHH, CTENEHHU C PAllMOHAIBHBIM HEOOXOIUMOCTH

BBIUHCIIUTENbHBIE YCTPOICTBA;

II0JIB30BATHCS OLICHKOW M MPUKHUIKON IIPH MPAKTUYECKUX PACYETAX;



MPOBOAMUTH IO HM3BECTHBIM (opMylaM U IpaBuiaM mpeoOpa3zoBaHUs OyKBEHHBIX BBIPAKEHUH,
BKJIIOYAIOIIUX CTENEHH, KOPHH, JJorapu(PMbl M TPUTOHOMETpHUECKHE (DYHKIINU;

HaXOJUTh 3HAUYEHUS YHMCIOBBIX U OYKBEHHBIX BBIPQKEHUH, OCYLIECTBISAS HEOOXOAUMBIE
MOJICTAHOBKH U NPe0Opa30BaHus;

M300pakaTh CXeMaTHYECKH yroJl, BeJIMUYMHA KOTOPOro BhIpa)KeHa B rpajycax WM pajuaHax;
MCIOJIb30BATh TP PEIICHUH 3a/1a4 TaOJIMYHbIC 3HAUCHUS] TPUTOHOMETPHYECKUX (DYHKIUN YIIIOB;
BBINOJIHATH TIEPEBO/] BETUUMHBI yIJIa U3 paAMaHHONW MEPHI B TPAJYCHYIO M 00paTHO.

B noBceiHEeBHOM KM3HU U ITPU U3YYEHUM IPYTHX YUEOHBIX NIPEAMETOB!

BBIIIOJIHATH JIEMCTBUS C YMCIIOBBIMU JIAHHBIMU IIPU PELIECHUU 3aJa4 MIPAKTUUECKOr0 Xapakrepa U
3a/1a4 U3 pa3IMuHbIX 00JacTel 3HAaHUH, UCTIONb3YsI P HEOOXOIMMOCTH CIIPABOYHBIE MAaTEPUAIIbI
U BBIYMCIIMTEIIBHBIC YCTPOMCTBA;

OLICHUBATbh, CPABHUBATh U MCIOJb30BaTh IPU PELICHUU IPAKTUYECKUX 33]1a4 YACIOBbIE 3HAYCHUS
peaJIbHBIX BETMYHMH, KOHKPETHBIE YHCIOBBIE XapaKTEPUCTUKU 0OBEKTOB OKPYKAIOIIET0 MUPa

YpaBHeHNsI 1 HEPABEHCTBA
BbInyCKHUK HAYYUTCSH

Pemars nuHeiiHble ypaBHEHUS U HEPABEHCTBA, KBaIPAaTHBIC YPABHEHUS;

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

peliaTh nmokasaTelbHble YpaBHEHUS, BUA a d (roe d MOXKHO TIPEeICTaBUTH B BUJIE CTETICHU C
OCHOBaHHMEM a) M MpocTeiinne HepaBeHcTBa BHaa a* < d (rae d MOXHO MPEICTaBUTh B BUJEC
CTETICHU C OCHOBAHHEM a);

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

bx+c —

HOJ’Iy‘II/IT BO3MOKHOCTDb HAYYMTbCH:

Pemarp panmoHanbHble, TOKa3aTeNbHbIE W JIOTapU(PMHUUECKHE YpaBHEHUS U HEPABEHCTBA,
MPOCTEHNIINE UPPALMOHATIBHBIE U TPUTOHOMETPUYECKHE YPABHEHMSI, HEPABEHCTBA U UX CHCTEMBI;
MCIIOJIb30BaTh METO/bI PELIECHUS YPAaBHEHUI: NPUBEIEHUE K BUAY "'TIPOU3BEICHUE PABHO HYIIO"
WM "YacTHOE PaBHO HYJIIO", 3aMEHa MIEPEMEHHBIX;

HCIIOJIb30BaTh METOJ] HHTEPBAJIOB IS PEIIEHUSI HEPABEHCTB;

MCIIOJIb30BaTh TpauuecKuil METOA JUIsl MPUOIMKEHHOTO PELICHHS] YPAaBHEHHUM U HEPABEHCTB;
u300pakaTb Ha TPUTOHOMETPUYECKOH OKPYKHOCTH MHOXECTBO pEIIeHUH MNpoCTeHIInX
TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB;

BBIMOJHATH OTOOp KOpHEW ypaBHEHHMH WM pEHIeHUH HEpaBeHCTB B COOTBETCTBUU C
JIOTIOJIHUTEIBHBIMU YCIOBUSIMHU U OTPAaHUYEHUSIMHU.

DOyHKIUH
BbInyCKHUK HAYYUTCH !

OnepupoBarh Ha 0a30BOM ypOBHE MOHSATHSAMH: 3aBUCHUMOCTh BEIUYMH, (DYHKLHSA, apryMEHT U
3HaYeHWe (QYHKIUH, 00JacTh ONpEeACNeHHS W MHOXECTBO 3HaueHWH (QyHKIHMH, Tpaduk
3aBUCHUMOCTH, Tpaduk (GpyHKIMK, HYTH (YHKIUH, TPOMEKYTKH 3HAKOMIOCTOSHCTBA, BO3PACTaHUE
Ha YHCJIOBOM TPOMEXYTKe, YObIBaHWE HA YHCIOBOM IPOMEXKYTKE, HauOOJblllee U HAaNMEHBIIIEe
3Ha4YeHHEe PYHKIUHU Ha YHCIOBOM IIPOMEXKYTKE, IepHOINIEcKast GyHKLUS, TEPHOT;

OlepHpOBaTh Ha 0a30BOM YypOBHE MOHATHUSAMHU: TpsMas W oOpaTHas MPOMOPIHOHATEHOCTh
TMHEWHas, KBaJpaTHYHas, JorapuMUIecKas U rmoka3aTelbHas (QyHKINU, TPUTOHOMETPUIECKHE
byHKINY;

pacno3HaBaTh TpadUKU IJIEMEHTAPHBIX (YHKIUN: MPSMONH M 00paTHOM MPOMOPIMOHATBLHOCTH,
JMHEWHOH, KBaJAPaTUYHOH, Jorapu(MUUECKON B TIOKA3aTeIbHON (PYHKITUH, TPUTOHOMETPHIECCKUX
G yHKIH;

COOTHOCUTH TpaUKu 3JIEMEHTApHBIX (DYHKIHI: MpIMOM W OOpaTHOW MPOMOPIIUOHAIBHOCTH,
JMHEWHOH, KBaJAPaTUYHOH, Jorapu(MUUECKON B TIOKa3aTeIbHON (PYHKITUH, TPUTOHOMETPHICCKUX
¢byHkuuit ¢ popMynamu, KOTOPHIMH OHH 33JJaHBbI;

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

ompeAensaTh Mo Tpaduky cBoWcTBa (YHKUMU (HYJIH, TMPOMEKYTKH 3HAKOIOCTOSIHCTBA,
MPOMEKYTKH MOHOTOHHOCTH, HauOOJIbIIINE M HAUMEHBIIINE 3HAYCHUS U T.I1.);



— CTpOUTHh OCKW3 Tpaduka QYHKIUUA, YIOBICTBOPSIONICH NpPHUBEACHHOMY HAOOpYy yCIOBUU
(IpOMEXYTKH BO3pacTaHUs/yObIBaHHS, 3Ha4YeHHEe (YHKIMH B 3aJaHHOH TOYKE, TOYKH
3KCTPEMYMOB U T.1I.).

ITory4yuT BO3MOKHOCTH HAYYUTHCSH:

— OmnepupoBaTh MOHATUSMH: 3aBUCHMOCTb BEIUYMH, (YHKLHUS, apryMEHT M 3HaueHHE (DYHKIHH,
00JIacTh OIpeNeNeHus] W MHOXECTBO 3HAa4eHUH (yHKIHMM, TpaduK 3aBHCUMOCTH, Tpadux
byHkuy, Hynmd GYHKOUU, T[POMEXKYTKH 3HAKOMOCTOSIHCTBA, BO3pacTaHWE HaA YHCIOBOM
MIPOMEXYTKE, YOBIBAaHHE Ha YHCIOBOM IPOMEXYTKe, HauOoJblllee M HAaWMEHbIIEE 3HAYCHHE
(GYHKIIMM Ha YHUCIIOBOM MPOMEXYTKE, Mepuoaudeckas (QyHKIMs, NEpUOJ, YeTHAs M He4YeTHas
GyHKIIY;

—  OIepupoBaTh MOHATHAMHU: MpsiMas U oOpaTHas MPONOPIUOHATIBLHOCTD, TUHEIHAs, KBalpaTUUHAs,
norapupMHUUecKas v mokazareiabHas (QyHKIIMH, TPUTOHOMETPUIECKHE (QYHKIINY;

— ompeaensaTh 3HaueHUuEe (YHKIUHU MO 3HAYCHHIO apryMEHTa IMPHU Pa3IMyYHBIX CIOco0ax 3adaHus
byHKINH;

—  CTpOUTH IrpadvKu H3YICHHBIX (DYHKIIHIA;

—  ONHCHIBATH MO IpadUKy U B MPOCTEHUIIHNX CIIydasx 1Mo GpopmyIie NoBeJeHHE U CBOWCTBA (PYHKIIUH,
HaXOJUTh 1O TpaduKy PyHKIMH HANOOIBIINE U HAMMCHBIINE 3HAYCHHUS,

— crpouth 3cku3 rpaduka GYHKIUH, YIOBIETBOPSIONICH MPUBEACHHOMY Ha0Opy yCIOBUI
(MIpOMEXYTKH BO3pacTaHMs/yObIBaHUS, 3HaueHHWEe (YHKUMKM B 3aJaHHOM TOYKE, TOYKH
HKCTPEMYMOB, ACUMIITOTHI, HYJTH (PYHKIIUH U T.1I.);

— pemiath ypaBHEHHUs, MPOCTEHIINE CUCTEMbl YpPaBHEHM, UCIOJb3ysl CBOWCTBA (YHKIUN M UX
rpaduKoB.

DJ1eMeHTbl MATEMATHYECKOI0 aHAJIU3a

BbINyCKHUK HAYYUTCS:

— OmnepupoBath Ha 6a30BOM ypOBHE MOHATUSMH: MPOM3BOJHAS (YHKIHMU B TOYKE, KacaTelbHas K
rpaduky GyHKIUHU, TPOU3BOAHAA (DYHKIIUH;

— ONpeAensTh 3HAYeHHWE MPOU3BOAHON (YHKIMHM B TOUKE MO M300paKEHUIO KacaTelbHOM K
rpaduKy, IpOBeIEHHON B 3TON TOUKE;

— pelarh HECJIOKHBIC 3aJa4M HAa IPUMEHEHHE CBSA3M MEXIY INPOMEXKYTKaMU MOHOTOHHOCTH H
TOYKaMH JKCTpeMyMa (YHKIHMH, C OJHOM CTOPOHBI, M MPOMEKYTKAMHM 3HAKOIIOCTOSHCTBA U
HYJISIMH ITPOU3BOAHOM 3TON (GYHKLUU - C IPYTOM.

Ioy4uT BO3MOKHOCTD HAYYUThHCSH:

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

IPOU3BOIHAS (PYHKIUH;

BBIYHCIIATh IPOU3BOJHYIO OJTHOWJIECHA, MHOIOYIEHA, KBAIPATHOTO KOPHS, IPOU3BOAHYIO CYMMBI

byHKIHH;

—  BBIYMCJIATH IPOM3BOJHBIC 3JIEMEHTAPHBIX (PYHKIMHA M UX KOMOMHAIMHA, UCTIONB3Ys CIPAaBOYHBIE
MaTepUabl;

— HCCIe[OoBaTh B NPOCTEMIIMX ciydasX (PyHKIMH HAa MOHOTOHHOCTb, HaXOJWTh HAuOOJbIIME U
HauMEHbIINE 3HaYeHUs QYHKIHUHI, CTPOUTh TpadMKi MHOTOUJIEHOB U MPOCTEHIINX palliOHAIbHBIX
(GyHKIMH C HCIIOJIB30BAHUEM allllapaTa MaTeMaTUYeCKOro aHaIu3a.

CTaTHCTHKA M TeOpHs BEPOSATHOCTEH, TOTHKAa U KOMOMHATOPHKA

BbinmycKHUK HayuHnTCs:

OnepupoBarb Ha 0a30BOM YPOBHE OCHOBHBIMHM OMNHCATEIbHBIMU XapaKTEPUCTUKAMH YHCIIOBOTO

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

OTNepUpOBaTh Ha 0a30BOM YPOBHE MOHATUSMU: YaCTOTa M BEPOSATHOCTH COOBITHUS, CIIy4aiiHbIN BBIOOD,

OIIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSAMU;

BBIUUCIISATH BEPOSITHOCTU COOBITHI HAa OCHOBE TIOJICYETa YHCIIAa UCXO/I0B.

HO.J'Iy‘lI/IT BO3MOKHOCTb HAYYMTbCH:

HMeTp npencTaBiacHUe O JUCKPETHBIX M HENIPEPBIBHBIX CIIY4alHBIX BEIIMYMHAX, U PACIIPEACICHUAX, O
HE3aBHCHUMOCTH CIIy4alHBIX BEJINYUH;

HMETH IIPEJCTaBICHUE O MATEMATUYECKOM OKUJAHUU U JUCIIEPCUM CIIyYalHBIX BEIUYMH;

MMETh IPEACTABICHUE O HOPMAJIbHOM pPACIPENCICHUH U NPUMEpPAaX HOPMAIbHO PaCIPEIEICHHBIX
CIIy4alHBIX BEJINYUH;

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



UMETh TpejAcTaBlIeHUEe 00 YCIOBHOM BEPOSITHOCTH M O IOJHOW BEPOATHOCTH, NPUMEHSTH HUX B
pEILIECHNN 33]a4;

HMETBH IIPECTABICHUE O BAKHBIX YaCTHBIX BUAAX PACIPEICICHUN U IPUMEHATh UX B PELICHUU 3a/1a4;
MMETH NPEACTABICHUE O KOPPEIALMY CIIy4alHbIX BEJIUYMH, O JIMHEWHONU PErPECCUN.

TekcToBbIE 3a1a4H

BbINyCKHUK HAYYUTCS:

PemaTh Hec0KHbBIE TEKCTOBBIE 3a/1a4H Pa3HbIX TUIIOB;

aHAJM3UPOBATh YCIOBHE 33/1a4M, MPU HEOOXOAMMOCTH CTPOUTH JUIS €€ PELICHUS MaTeMaTH4YeCKYIO
MOJIETIb;

IOHUMAaTh U UCIOJb30BATh IS PELICHUS 331a4l UH(POPMALIUIO, NIPEJICTABICHHYIO B BUJIE TEKCTOBOM
Y CUMBOJIBHOM 3aIlUCH, CX€M, TabJIuL], Juarpamm, rpa)ukoB, pUCYHKOB;

JIEIICTBOBATH 110 AJITOPUTMY, COAEPIKAILEMYCS B YCIOBUHU 33]1a4H;

MCII0JIb30BAaTh JIOTMUECKUE PACCYKACHUS NPU PEILEHUH 3a/1a4U;

paboTark ¢ M30BITOUYHBIMU YCIOBHUSIMH, BBIOUpasi U3 BCe MH(pOpMAINH, TaHHBIE, HEOOXOUMBbIE IS

pelLeHus 3a]1a4u;

OCYILECTBIISITh HECIIOKHBIM TepeOop BO3MOXKHBIX pEIICHUH, BBIOMpas W3 HHUX ONTHMAIbHOE IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM B YCIIOBUH;

aHAJIM3UPOBATh U MHTEPIIPETUPOBATH MOTYUYEHHBIE PELIEHUs B KOHTEKCTE YCIIOBHS 3a/1a4M, BHIOUPATh
peleHts], He IPOTUBOpeYaIlie KOHTEKCTY;

pelaTh 3aja4 Ha pacyeT CTOMMOCTH IOKYIOK, YCIIYT, TO€30K U T.I1.;

pemaTh HeCTOXKHBIE 33/1a49H, CBA3aHHBIE C JIOJIEBBIM y4acTHEM BO BIIAJICHUU GUPMOIA, IPEIAIPHUSTHEM,
HEBM)KUMOCTBIO;

pewarh 3a7aydl Ha MPOCThIE MPOLEHTHI (CUCTEMbI CKUOK, KOMUCCHM) U HA BBIUUCIIEHUE CIIOKHBIX
IPOLIEHTOB B Pa3IMYHbIX CXeMaX BKJIA/10B, KPEAUTOB U UIIOTEK;

pemarh NpakTUYeCKue 3a/1a4uu, TPEOYIOIMe NCII0JIb30BaHNs OTPULIATEIbHBIX YUCE: HA ONpEelieHNe
TEMIIepaTypbl, Ha OIpeJesieHHe TMOJO0XKEHUs Ha BPEMEHHOM ocu (0 Hamei 3pbl U Iocie), Ha
JBUKEHHE IEHEKHBIX CPe/ICTB (IPUX0/1/pacxo), Ha ONpeesIeHNe TITyOuHbI/BBICOTHI U T.I1.;
UCMOJb30BaTh MOHATHE MaciiTaba Ui HaxXOXJIEHUs pPAacCTOSHUM M JUIMH Ha Kaprax, IUlaHax
MECTHOCTH, IJIaHaX MOMEIEHHH, BEIKpOMKax, Mpu padoTe Ha KOMIbIOTEpe

HOJ’Iy‘II/IT BO3MOKHOCTD HAYYUTHLCH:

Pemars 3a1auu pa3HbIX TUIIOB, B TOM YHMCJIE 33]1a4M [TOBBIIIEHHONW TPYAHOCTH;

BBIOMPATh ONTHUMAJIbHBIN METOJ] peIIeHUs 3a/1a41, pacCCMaTPHUBasl pa3InYHbIE METOIbI;

CTPOUTH MOJEJIb PELIEHUS 3aJjaul, IPOBOJNUTE JOKA3aTEIbHbIE PACCYXKICHNUS;

pewath 3ajaud, TpeOyrouue mnepedopa BapHaHTOB, MPOBEPKH YCIOBUHN, BBIOOpAa ONTHMAaIbHOTO
pe3yJbTaTa;

aHAJIM3UPOBATh U MHTEPIIPETUPOBATH PE3YJIbTaThl B KOHTEKCTE YCIIOBUS 3aJjaud, BRIOUPATh peleHus,
HE IIPOTHUBOpEYAIINE KOHTEKCTY;

MEePEeBOUTh TMPH pEIICHWH 3a7aud HHPOpMAIU0 U3 OAHOW (OpMBI B JAPYryl0, UCHOJB3YS MpHU
HEO0OXOJIMMOCTH CXEMBbl, TaOJIHIIbI, TPaQUKH, TUAarPAMMBI.

I'eomerpus

BbInycKHUK HAYYHTCS:

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

pacmo3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (TpuU3Ma, THUpaMUaa, MPSIMOYTOJIbHBIN
napasuienenune, Kyo);

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

U3BJIEKaTh WH(OPMAILMIO O MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TpPEACTaBICHHYIO Ha
YepTekax U PUCYHKAX;

npuUMeHSTh TeopeMy [Indaropa mpu BEIYUCICHUH YJIEMEHTOB CTEPEOMETPHUECKUX DUTYD;

HAaXOJUTh OOBEMBI M TUIOIMIATN MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB C MPUMEHEHHEM

dopmyi;



— pacmno3HaBaTh OCHOBHBIC BUBI TEJ BpalmleHusl (KOHYC, IMIHHAP, chepa u map);

— HaxoAWTh OOBEMBI M TUIOMAAN TOBEPXHOCTEH MPOCTEHININX MHOTOTPAHHUKOB WM TEJ BPAIICHHS C
npUMEHEHHEM (HOPMYIL.

IMoryyuT BO3MOKHOCTH HAYYUTHCH:

— OmnepupoBaTh TOHATUSMH: TOYKA, MpsMas, IUIOCKOCTh B TPOCTPAHCTBE, NAapaJUICIbHOCTh U
NEPICHIUKYISIPHOCTD MPSIMBIX H IJIOCKOCTEH;

— TMPUMEHSTH JJIs PEIICHUs 3a/1a4 reoMeTpruieckre (PaKThl, €CIIU YCIOBUS IIPUMEHEHUS 33/1aHbI B SIBHOM
dopme;

— pemaTh 3a/1a4M Ha HaXOXKJICHHE T€OMETPHUUECKUX BEIMYUH 110 00pa3aM WiH alropuT™Mam;

— JenaTh (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB OOBEMHBIX (UTYp, B TOM YHCJIE PUCOBATH BUJ
CBEpXY, COOKY, CTPOUTH CEYCHUSI MHOTOI'PaHHHUKOB;

— W3BJIEKaTh, MHTEPIPETUPOBATh W TPeoOpa30BBIBAaTh HWHPOPMAIHMIO O TECOMETPUYECKUX (HTYypaXx,
NPE/ICTaBICHHYIO Ha YepTexkax;

— TPHUMEHATh TeOMETPUYECKHUEe (PaKTHI U PELICHUS 3a/1a4, B TOM YHCIIE MPEANOIAralolIiX HECKOIBKO
IIaroB PEUICHHUS;

— ONKCHIBATh B3aMMHOE PACIIOJIOKEHHE PSIMBIX M IUIOCKOCTEH B MIPOCTPAHCTBE;

— (opmynupoBath cBOWCTBA M IPU3HAKH (PUTYD;

— JIOKa3bIBaTh T€OMETPUUYECKHIE YTBEPIKICHHUS;

— BIAJETh CTAHIAPTHOH KJIacCH(UKAIMEH TPOCTPAHCTBEHHBIX (GUTyp (MIUpaMHIbI, TPU3MEI,
napajuieJaenunesb);

— HaxoAHMTh 0OBEMBI U TUIOMIA/IN TTOBEPXHOCTEH FEOMETPUIECKUX TN C TIPUMEHEHUEM (hopMy;
BBIUUCIISATh PACCTOSHUS U YTJIbI B TPOCTPAHCTBE.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE
BbInyCKHHUK HAY4YUTCS:

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

HaXO/UTh KOOPJMHATHI BEPIIUH Ky0a U MPSMOYTOJILHOTO Mapajuiesenunena

ITosryuuT BO3MOKHOCTH HAYYUTHCSH:

— OrnepupoBaTh MHOHATHAMM JEKapTOBBl KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYNb BEKTODA,
PaBEHCTBO BEKTOPOB, KOOPJIWMHATBI BEKTOpA, YroJl MEXIy BEKTOpaMH, CKaJspHOE IPOU3BEACHUE
BEKTOPOB, KOJIJIMHEAPHbBIE BEKTOPHI;

— HaXOJWUTbh PACCTOSHHUE MEXIY JBYMS TOUKaMH, CyMMY BEKTOPOB U NMPOMU3BEACHHUE BEKTOPA HA YUCIIO,
yroJl MEXIy BEKTOpaMH, CKaJspHOE TNPOM3BEJIEHUE, pacKJIaJblBaThb BEKTOp IO JBYM
HEKOJUIMHEapHBbIM BEKTOpaM;

— 3a7aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKapTOBOM CUCTEME KOOPIMHAT;

pelaTh npocTeiiiye 3aJaun BBEIEHUEM BEKTOPHOTo Oazuca.

HcTropust MaTeMaTUKHU
BorinycKHUK HAy4YUTCH:

— OnuceiBaTh OTIENBHBIE BBIAAIONIMECS PE3YyJIbTaThl, OJYYEHHBIE B XOJE€ Pa3BUTHS MATEMATHKH Kak
HayKH;

— 3HaTh IPUMEPbl MATEMATUUYECKUX OTKPBITUHA U HMX aBTOPOB B CBSA3U C OTEUYECTBEHHOW M BCEMUPHOU
UCTOPHUEH;

—  IIOHHMMATh POJIb MATEMATHKHU B pa3BUTHH Poccun

IHoy4uT BO3MOKHOCTD HAYYUTHCH:

— IlpeacraBnsaTh BKJaJ BBIJAIOIIMXCS MATEMAaTUKOB B pPa3BUTHE MaTeMaTUKM W MHBIX Hay4YHBIX
oOJacrei;

— IIOHMMATh POJIb MATEMATHUKU B pa3BuTHH Poccun.

MeToabl MaTeMaTHKH
BbrInyCKHUK HAYy4YUTCH:
— IlpuMeHATh U3BECTHBIE METOIBI TIPH PEIICHUHU CTaHAAPTHBIX MAaTEMAaTHYECKUX 3a7a4;
— 3aMedarh U XapaKTEepPU30BaTh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B OKPYXKAIOIIEH JEeHCTBUTEILHOCTH;
— TPUBOJUTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, B TOM YUCIIE XapaKTEPU3YIOIINX
KpacoTy U COBEPIIICHCTBO OKPYKAIOIIET0 MUPa U TIPOU3BEICHUIN UCKYCCTBA
IMoy4uT BO3MOKHOCTH HAYYUTHCS:



— Hcnonp3oBaTh OCHOBHBIE METOJBI JOKA3aTEIbCTBA, IPOBOAMUTH JIOKA3aTE€IbCTBO W BBIIOJIHATH
OIPOBEPIKEHUE;

— TPUMEHATh OCHOBHBIE METO/Ibl PEIIEHUSI MaTEMaTUUECKUX 3a1ay;

— Ha OCHOBE MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHl B MPHUPOAE XapaKTEpU30BaTh KpacoTy H
COBEPUICHCTBO OKPY’KAIOIIEr0 MUpa U IPOU3BEACHUN UCKYCCTBA;

— MPUMEHATh IPOCTEHIINE MPOrPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
pelIeHnr MaTeEMaTUYECKUX 3ajau.

Conep:xanue yueOHOI0 npeamera

Mooynb «Anzebpa u nauana mamemamuuecKkozo AaHaIu3a»

1. Tpuronomerpuyeckue pyHkuuu (13 4).
OO6nacTe ompeleneHuss ¥ MHOXECTBO 3HAUYEHHWH TPUTOHOMETPHUYECKHX (QyHKUMA. YeTHOCTb,
HEYETHOCTh, MEPUOJUYHOCTh TPUTOHOMETpUUeckux (yHkmmii. CBoiicTBa (GyHKIMH Yy=COS X H ee
rpaduk. CoiicTBa GyHkiuu Y=Sin X u ee rpaduk. CBoiicTBa u rpaduk GyHKuuil y=tg X u y=Ctg X.
OO6patHbie TpuronoMerpuueckue pyHkuu. HernpepbiBHOCTD (QyHKIIUY.

2. IlpousBoanasi u eé reomerpudeckuii cmbic (18 u).
[lpenen mnocnenoBarensHocTH. Ompenenenune mnpousBogHOW. [lpaBmna auddepenumpoBanms.
[IpousBognas creneHHol ¢QyHkuuu. ['eomerpuueckuii cMbicn mpou3BoAHON. I[IpomsBosHbIe
aJIeMEHTapHBIX (PyHKIHN. ['@OMETpUIECKII CMBICIT TTPOU3BOTHOM.

3. IlpuMeHeHHe MPOM3BOIHOI K HccaeaoBaHuI0 pyHkumii (13 4).
Bospacranue n yosiBanue ¢pyHkuuu. JxcTpeMyMbl GyHkun. Hanbosnpiiee 1 HanMeHbIee 3Ha4eHUE
¢dbyukun. [IpousBonHas BTOPOro Mopsiaka, BBITYKIOCTh UM Touka meperu6a. [loctpoenue rpaduxa
(GyHKIHH.

4. IlepBooOpa3nasi u materpaj (10 u).
[TepBooOpaznast m unTerpan. IlpaBuna HaxoxaeHus nepBooOpaszHbX. [lnomans KpUBOIMHEHHOM
Tpamnenuu. MHTerpan u ero Beraucienue. [IpuMeHeHre HHTErpanoB A pelieHus pU3NUecKux 3ajau.

5. KomOuHaTopuka u 3jieMeHThI Teopuu BeposiTHOCTH (12 4).
[IpaBuno mnpousBeneHus. Pasmemenne c¢ mnosropeHueMm. IlepectanoBku. Pasmemnienune 6e3
noBTopeHus. Couetanus 6e3 nopropenus u 6uHoM HrroroHa.
BepositHocTh  coObITHSA. Crio’keHHE BepOSTHOCTEH. BeposTHOCTH NpoM3BeNeHUs HE3aBHCHUMBIX
COOBITHH.

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

Moovynaw "I'eomempus

1. Tena n noBepxHocTn Bpamenusi (13 u).
Hunuaap u koHyC. YcedueHHbI KoHyc. OCHOBaHUE, BBICOTA, OOKOBAsi TOBEPXHOCTH, 00pa3yroIas,

paszBeptka. OceBble ceUeHUS W CeUeHMs mapauienbHble ocHoBaHuioo. Illap m cdepa, ux ceuenus,
KacaTebHasl III0CKOCTh K cdepe.

2. O0beMbl TeJ M IUIOIAAN WX oBepxHocTeii (15 4).
[Tonstre 06 o6beMe Tena. OTHOIIEHHE 00HEMOB MOJJOOHBIX TEll.
dopmybl 00beMa Kyda, IPSIMOYTOJILHOTO MapajuieNienuIieia, Tpu3Mbl, TUIHHApPa. DopMyssl 00bema
nUpaMuibl U KoHyca. DopMymbl TUIOMIAIM MOBEPXHOCTEH IMIMHApPAa U KOoHyca. DopMmynbl oObema
mapa v rmiomasau chepsl.

3. BexTtops! B npocTpanctie (6 4). (u3yuen 6 10 kracce)
[Tonsitue BekTopa. CHOKEHHME MW BBIUMTAHME BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIO.
Kommianapubie BekTOpbl. JlekapTOBbI KOOpAMHATHI B MpocTpaHcTBe. DopMyna pacCTOSTHUS MEXAY
IBYMsI TOUKaMH. Y paBHEHUS cepbl U maockoctu. dopmyna paccTosHUS OT TOUKH JI0 MIOCKOCTH.

4. Meton koopauHaT B npoctpancTBe (11 4).
Bektopel. Yronm mexny Bekropamu. KoopawHaTel BekTopa. CKajsipHOE NPOU3BEICHHE BEKTOPOB.
JlnrHa BEeKTOpa B KOOpAMHATAaX, YIOJ MEXIy BEKTOpaMu B koopAuHaTax. KoymHeapHble BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB B KOOPIUHATAX.

TemaTuuyeckoe MIIAaHMPOBaAHUE



Ne Tema pazgena KomnnuectBo yacoB
1 IToBTOpeHue kypca Tpuronomerpuu 10 knacca 12
2 Tpuronomerpuueckue GyHKIUU 13
3 Tena v MOBEPXHOCTH BpALIEHUS 13
4 IIpon3BoHas U €€ TeOMETPUIECKUN CMBICII 18
5 IIpumeHeHne Mpou3BOHOM K UCCIICIOBAHUIO QYHKITUN 13
6 [TepBooOpasHas u uHTErpal 10
7 O06BbEMBI TEN 15
8 Bexmopwl 6 npocmpancmee uzyueno 610 knacce 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 IVIAHHPOBaHHe YYeOHOT0 MaTepHaJjia
Ne
Tema paszena, ypoka JlaTa npoBeeHus ypoka
ypoka 10 IVIAHY axkTuyeckn
IMoBTopenue kypca Tpuronomerpun 10 kiace. (12 yacos)
1. Cunyc, KOCHHYC ¥ TaHTEHC yTiia 05.00.
2. CuHyC, KOCHUHYC U TAaHT'€HC YIJIOB O 1 - 0 05.09.
3. TpuronomeTpudeckre GOpMYJIbI 07.09.
4, YpaBHeHUe cos x = a 07.09.
5. YpaBHeHue sin x = a 12.09.
6. YpaBHeHUE 1g X = a 12.00.
7. Penienre TpUroHOMETPUUECKUX YPABHEHUM 14.09.
8. [TapaieabHOCTh M MEPIICHIUKYISIPHOCTD TIOCKOCTEN 14.00.
9. JIByrpaHHblil yroJ, NpsMOYTrOJIbHBINA NapaJuIeIeIUIE] 19.09.
10. Teopema 0 Tpéx nepneHAuKyIsIpax 19.09.
11. ITpusma, nupamuaa, NTpaBUIbHBIE MHOTOIPAaHHUKU 21.09.
12. BxoaHasi KOHTPOJIbHAsI (IHATHOCTHYECKAs1) padoTa 21.09.
I'naBa 1. Tpuronomerpuyeckue pynkunu (13 yacon)
13. OO6nacTp onpeaeneHus 1 MHOKECTBO 3HAYCHUIA 26.09.
TPUTOHOMETPHUYECKHUX (DYHKIIUH.
14. | Ob6nacTp onpeaeneHuss © MHOKECTBO 3HAYCHUIA 26.09.
TPUTOHOMETPHUYECKUX (YHKIIUH.
15. | YetHOCTB, HEYETHOCTD, IEPUOAUYHOCTH TPUTOHOMETPUUYECKUX 28.09.
GyHKIHI.
16. | CpoiicTBa TPUrOHOMETPHUECKUX (DYHKIIUH. 28.09.
17. | CoiicTBa QyHKIINH Y=COS X U ee rpaduK. 03.10
18. | CgoiicTBa QyHKIINH Y=COS X U ee rpaduK. 03.10
19. | CroiicTBa (hyHKIIMM Y=SIN X U ee rpaduk. 05.10.
20. | CpoiictBa pyHKIIMHU Y=SIN X U ee rpaduK. 05.10
21. | CpoiicTBa 1 rpaduku pyHkuuit y=tg X u y=ctg X. 10.10
22. | CpoiicTBa 1 rpadukn pyHKnui y=tg X u y=ctg X. 10.10
23. | OOpaTHble TPUTOHOMETpUYECKHE (PYHKIIMH. 12.10.
24. | O6oO0maronwmii ypok 1no reme «TpuroHoMerpudeckie (QyHKIHN. 12.10.
25. | KonrpoabHas padora Ne 1 mo teme « TpuroHomerpuueckue 17.10
(pyHKIHH».
I'maBa VI. Tena u noBepxHocTu Bpamenus (13 yacon)
26. | IlonsTHe mumHapa. 17.10.
27. | Ilnomaas MOBEPXHOCTH ITMIIMH/IPA. 19.10.
28. | Pemenue 3agau no teme «L{nnuaap» 19.10.
29. | IlonsiTHe KOHYyCA. 24.10
30. | [Tnomans MOBEpXHOCTH KOHYCA. 24.10.




31. | YcedeHHBI KOHYC. 26.10.
32. | Coepa u map. YpaBHeHHE CEpHI. 26.10
33. | B3aumHoe pacnosoxeHue cepsl U IIOCKOCTH. 07.11
34. | KacarenpHas IUIOCKOCTb K cdepe. 07.11
35. | Ilmomans cdepsl. 09.11.
36. | O6o6maromuii ypok 1mo teme «Tena u moBEepXHOCTH BpaIICHUS» 09.11.
37. | KonrpoabHas padora Ne 2 «lnanHap, KOHYyC, HIap» 14.11.
38. 3auét No 1 «Tena BpammeHus» 14.11
I'naa 2. [IpousBoaHas u ee reomerpudeckuii cmbic (18 yacon)
39. | Ilpenen mocnenoBaTEIbHOCTH 16.11.
40. | HenpepbIBHOCTH (PyHKITHH. 16.11.
41. | OnpeneneHue NpoOU3BOTHOM. 21.11.
42. | OnpeneneHue MpOU3BOTHOM. 21.11.
43. | Ilpon3BoaHas cTeneHHON (QYHKITUH. 23.11.
44. | IlponsBoaHas crenneHHOM pyHKIMU 23.11.
45. | IIpaBuna quddepeHnnpoBaHus. 28.11.
46. | IlpaBuna nuddepeHnupoBanusl. 28.11.
47. | IlpaBuna quddepeHnnpoBaHus. 30.11.
48. | Ilpon3BogHbBIC 3JIEMEHTAPHBIX (DYHKITUH. 30.11.
49. | IlponsBogHbIe dIeMEHTAPHBIX (QYHKITUH. 05.12.
50. | IIpow3BoaHBIE STIEMEHTAPHBIX (YHKITHIA. 05.12.
51. | 'eomerpuyeckuii CMbICT TPOU3BOIHOM. 07.12.
52. | 'eoMeTpuyeCKUil CMBICI TIPOU3BOIHOM. 07.12.
53. | 'eomeTpuyecKkuii CMBICIT IIPOU3BOIHOM. 12.12.
54 Pemenue 3amau o reme «IIpon3BogHas u ee reoMeTpUICCKUN 12.12.
CMBICID».
55, O6o6maromuit ypok no teme «IIpousBognas u ee reomerpuueckui | 14.12.
CMBICID».
56. Kontpoasnas padora Ne 3 mo teme «IlpousBoanas u eé 14.12.
reoMeTpruYecKuii CMbICI»
I'nasa VII. O6bémbl Tea (15 yacos)
57. | [lonsitne o6bema. OOBEM IPSIMOYTOJILHOTO MapajUIeTIenuIea 19.12.
58, O06beM npsMoit TPU3Mbl, OCHOBAaHHWEM KOTOPOM sBISETCS 19.12.
MIPSIMOYTOJIBHBIN TPEYTOJIbHUK.
59. | O6BemM npsMoit TPU3MEL. 21.12.
60. | O6bem nuIUHApA. 21.12.
61. | Berancnenne o0bEMOB TeJ ¢ TOMOIIBIO ONPEIEIEHHOT0 HHTerpana | 26.12.
62. | O0BbeM HaKJIOHHOW MPU3MBI. 26.12.
63. | O0beM mupamMuIbL. 28.12.
64. | O0bem KoHyca 28.12.
65. | O6bem mapa 11.01.
66. | OOBEM MApOBOTO CErMEHTA, MAPOBOTO CIIOS, CEKTOpa 11.01.
67 Pemrenue 3a1ay «O0BEM 11apOBOTO CETMEHTA, LIAPOBOTO CIIOS, 16.01.
CEKTOPa»
68. | [Imomans chepsr 16.01.
69. | Pemenwne 3amau «O0bEM mapa u ero yacreii. [Tnomans chepsn» 18.01.
70. | KonrpoabHasi pagora Ne 4 «O0bEéMBI TeD» 18.01
71. | 3auér Ne 2 no Teme «OOBEMBI TET» 23.01.
I'naBa 3. IlpuMeHeHMe NMPOU3BOAHOM K HccienoBaHuio pyuknun (13
4aC0B)
72. | Bo3pacranue u yObIBaHHE ()YHKITUU. 23.01.
73. | Bo3pacranue u yObiBaHHE (YHKIINU. 25.01.
74. | DkcTpeMyMbl G YHKIIUH. 25.01.
75. | DkcTpeMyMbl (DYHKITHH. 30.01.
76. | HaubGospiiee 1 HauMeHblee 3HauYeHne (QYHKITIH. 30.01.




77. | HaubGospiiee 1 HauMeHblee 3HaUYeHNne (QYHKITIH. 01.02.
78. | HaunGonpliee 1 HaMeHbIIee 3HaUeHUE (PYHKITHH. 01.02.
79. | IlpousBojHast BTOPOTo MOPSAKA, BBITYKIOCTh U TOUKA IEeperuoa. 06.02.
80. | [IpumeHeHne MPON3BOTHON K TOCTPOEHUIO rpaduKOB (PYHKITUH. 06.02.
81. | IlpumeHeHne MPOU3BOIHON K TOCTPOCHUIO IpadUKOB DYHKIIUH. 08.02.
82 Pemenue 3amay no reme «IIpumeneHnne mpou3BOIHON K 08.02.
" | uccienoBaHuio GYHKIUI»
83 O6o06maromuii ypok mo teme «lIppmeHeHne npou3BoaHON K 13.02.
" | uccienoBaHuio GYHKIUI»
84, KontpoabHnas padora Ne 5 13.02.
«IIpuMeHeHHe NPOU3BOIHOM K HCCIeOBAHUIO (PYyHKIIMIT»
I'naBa V. BexkTopsl B npocTpancTie (6 yacoB) uzyuunu ¢ 10 knacce
[TonsiTue BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxeHue ¥ BelYuTaHue BeKTOpoB. CyMMa HECKOJIBKUX BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YHCJIO.
Kommanapasie BekTopsl. [IpaBuiio napamienenunena.
Pa3noxeHne BeKTopa 1o TpéM HEKOMILIAaHAPHBIM BEKTOPaM.
3auét Ne 3 «BekTophl B IpOCTPaHCTBE»
I'naBa 4. IlepBooOpa3nas u unrerpaJj (10 yacon)
85. | IlepBooOpa3zHasl. 15.02.
86. | IlepooOpazHas. 15.02.
87. | IlpaBuna HaXOXKJICHUS IEPBOOOPA3HBIX. 20.02
88. | IlpaBuia HaxOXKICHMSI IEPBOOOPA3HBIX. 20.02
89. | Ilnomanes kpuBoauHEHHON Tpanenuu. MHTerpan u ero Beruucienue. | 22.02
90. | ITnomans kpuBOIMHEHHOW Tpanenun. HTEerpa u ero Beraucienue. | 22.02
91. | IlpumeHeHune HHTETpAJIA JUTSI pelieHHsT (PU3MYECKHX 3a/1a4. 27.02
92. | Pemenue 3anau no Teme «IlepBooOpa3Has 1 HHTErpay». 27.02
93. | O6o6marommii ypok no Teme «IlepBooOpasHast u MHTETpa. 29.02
94, KonTpoubHnasi padora Ne 5 mo teme «IlepBoodpasHas u 29.02
HHTErpajin
I'naBa V. Mertoa koopaunat B npocrpanctie (11 yacoB)
95. | IlpssmoyroJibHasi cuCTeMa KOOPAWHAT B IPOCTPAHCTBE 05.03.
96. | KoopauHaThl BeKTOpa 05.03.
97. | CBs3bp MeX]Jly KOOP/IMHATAMU BEKTOPOB U KOOPJIMHATAMH TOYEK 07.03.
98. | [Ipocreiimue 3a1a4u B KOOPAWHATAX 07.03.
99. | Yroa Mexny BEKTOpaMu 12.03.
100. | CramsspHOE IPOM3BEICHUE BEKTOPOB 12.03.
101. | Beruucienue yriaioB MeX,1y NPSIMBIMH U TNIOCKOCTSIMH 14.03.
102, JBuxenus. LlenTpanpHas, 3epKajibHas U 0CEBasi CHMMETPHH. 14.03.
ITapatenpHBIN EpEHOC
103. | Pemenue 3agau o remMe «MeTo KOOpJUHAT B MPOCTPAHCTBEY 19.03
104. | KonTposbhasi padora Ne 7 «MeTtoa koopauHaT B npocrpancTse» | 19.03
105. | 3auér Ne 4 no reme «MeToa KOOPAMHAT B IPOCTPAHCTBE 21.03
I'naBa 5-6. Kom0nHaTopuKa U 3j1eMeHThI TEOpHH BeposiTHOCTH (12
4aCOB)
106. | IlpaBmio nmpousBeacHHs. Pa3meleHne ¢ moBTOPESHUEM. 21.03
107. | IlepecTaHoBKH. 26.03
108. | IlepecTaHoBKH. 26.03
109. | Pasmemenus 6e3 MOBTOPEHUH. 28.03
110. | Coueranus 6e3 noBropeHuii 1 OuHOM HbroTOHA. 28.03
111. | Coueranus 6e3 nosropenuit 1 Ounom HeroToHa. 02.04.
112. | BeposTHOCTBH COOBITHSI. 02.04.
113. | CnoxxeHue BepOsSITHOCTEM. 04.04.
114. | CnoxxeHue BepOsSITHOCTEM. 04.04
115. | BeposiTHOCTB POU3BEICHHUS HE3aBUCHMBIX COOBITHIA. 09.04.




O6o06maromuii ypok mo teme «KoMmOmHaTOpHKa M 3JIEMEHTHI

09.04.

116 TEOPUU BEPOSATHOCTUY.
117, Kontpoabnas padora Ne 8 mo reme «KomOnHaTopuka u 11.04.
3J1eMeHThI TEOPHHU BEPOSTHOCTH
Hrorosoe noBropenue. [loaroroska k EI'J (19 yac)

118. | JdeiicTBus C pallMOHAIHHBIMH YHCIAMH 11.04.
119. | ToxnecTBeHHBIC MPEOOPa30BAHUS BEIPAKCHUM 16.04
120. | ToxnecTBeHHBIC MPEOOPa30BAHUS BEIPAKCHUM 16.04
121. | PemeHne TEKCTOBBIX 3a7a4 18.04
122. | Pemenue TeKCTOBBIX 3a1a4 18.04
123. | CgoiicTBa jg0rapugmon 23.04
124, | Pemenue morapupMUIeCKux ypaBHCHUM 23.04.
125. | Pemenue nmokazaTeslbHBIX U UPPAIIMOHATBHBIX YPAaBHECHUN 25.04
126. | Pemenue nmokazaTeslbHBIX U UPPAIIMOHAIBHBIX YPAaBHECHUN 25.04
127. | Pemenue 3agau 1o reMe «MHOTOYTOJIbHUKI 02.05.
128. | Pemenue 3ama4 mo reme « MHOTOTPaHHUKI 02.05.
129. | Pemenne 3ama4 1o Teme «Tena BpamieHus» 07.05.
130. | Pemenue 3ama4 no teme «Tena BpameHus» 07.05.
131. | TpenupoBounslii Bapuant EI'D 14.05.
132. | TpenupoBouHblii Bapuant EI'D 14.05.
133. | TpenupoBounslii Bapuant EI'D 16.05.
134. | TpenupoBounsblii Bapuant EI'D 16.05.
135. | TpenupoBouHslii Bapuant EI'D 21.05
136. | TpenupoBounslii Bapuant EI'D 21.05
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