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1. O6man xapakrepucTuka padoyeii mporpaMmbl 0011e06pa30BaATEILHON
AUCHUILIMHBI «MaTeMaTuKa»

0/1.07 MaremaTuka

1.1. Ob6sacTh npuMeHeHUs pado4yeid NPporpaMmMbl y4eOHOM TUCIUIIINHBI

PaGouass mporpamma y4yeOHON mucHUIUIMHBL «MartemaTHka» cooTBeTcTByeT dDenepaabHOMY
rOCy/IapCTBEHHOMY 00pa30BaTeIbHOMY CTaHAAPTY CpenHero (MOJHOro) oOmero o0pa3oBaHUs,
YTBEPIKICHHOMY IprKa3zoM MunoOpHayku Poccun ot 17 mas 2012 r. Ne 413 (pen. ot 11.12.2020.)
«O0 yTBepxkIeHHH (peaepanbHOr0 TrOCyIapCTBEHHOTO O0pa3oBaTEIbHOIO CTAaHAAPTAa CPEIHErO
(momHOTO) 06I1IeTO 0OpazoBanms» (3apeructpupoBano B Munrocte Poccun 07.06.2012 No24480).

[Tporpamma oOmieoOpa3oBarenbHON yueOHOH nucnuiuinHbl «MaremaTnkay NpeaHa3HaYeHa
JUIsT  U3y4eHHs B  NpodecCHOHAIbHBIX  O0Opa30BaTENbHBIX  OpPraHHU3alUsAX, pPeaTU3YIOIIUX
00pa3oBaTeNbHYI0 MPOTPaMMy CpelHEro oOIIero oOpa3oBaHMs B INpeieiax OCBOCHHS HMPOTPAMMBI
HOATrOTOBKH crieruainctoB cpearero 3seHa ([IIICC3) Ha 6a3e 0OCHOBHOTO 00IIero 00pa3oBaHUs MPU
HOJIMOTOBKE CHEUAIIMCTOB CPEAHETO 3BEHA.

[IporpamMma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero obmiero odpazoBaHusl,
NPEIbABISIEMBIX K CTPYKTYpE, COACPKAHUIO M pe3yabTaTaM OCBOCHHS Y4eOHOW JHCHUTUIMHBI
«MaremMaTuka», U ¢ ydyeToM MeETOIUYEeCKMX PEKOMEHJAIUi MO0 peaau3aldd CpPeJHEero oO0Iero
o0Opa3oBaHMsl B IpeJeax OCBOCHUS OOpa3oBaTEIbHOM MpOrpaMMbl CPEAHEr0 MPOo(hecCHOHATBHOTO
oOpa3oBanus Ha 6a3e ocHoBHOro obOmiero obOpazoBanusi (Ilucemo Munnpocsemenus Poccun ot
14.04.2021 3a Ne 05-401), Konuenuuu npenogaBanusi 0011eo0pa3zoBaTeNbHbIX AUCHUIIIMH C YYETOM
npoecCHOHANBHOM HAMPaBIEHHOCTH MPOrpaMM CpeAHero NpodecCHOHATBLHOr0 00pa3oBaHUS,
peanu3yeMbIx Ha 06a3e OCHOBHOTO o0miero odpa3zoBanus (pacnopspbkenue MuHIpocsemeHus: Poccun
ot 30.04.2021 NeP-98) u mpumepHOi mporpamMmbl 0011€00pa30BaTENbHON Y4eOHOM TUCITUIINHBI
«Matematukay 11 IpopecCHOHATBHBIX 00pa30BaTEIBHBIX OPraHU3AIHHA.

[IporpamMma yueOHOW aucuMILTUHBI «MaTeMaTHKa)> SBISETCS OCHOBOW [uisi pa3paboTKu
pabouux mporpamm, B KOTOPBIX IpodeccCHoHaIbHble 00pa30oBaTeIbHbIe OPTraHU3aAIIH, PEATU3YIOIIHIe
00pa3oBaTeNnbHYIO MPOTpaMMy CpeiHeTo o01ero oopasoanus B npenenax ocsoeHus [IIICC3 Ha 6aze
OCHOBHOT'0 00111ero 00pa3oBaHMs, yTOUHSIOT CO/Iep)KaHUE yueOHOro Marepuara, ociIeJ0BaTeIbHOCTh
€ro W3yuYeHMs, pachpelelieHne YYeOHBIX 4YacoB, BHUJIBI CaMOCTOSTENBHBIX paboT, TEMaTHKY
TBOPUYECKUX 3alaHuil (pedepaToB, MOKIAIOB, WHAMBUAYAIbHBIX TPOEKTOB WU T. 1.), YYUTHIBas
cnenu(UKy TporpaMM TOATOTOBKM KBAM(HUIIMPOBAHHBIX pabOUMX, CIYXKallMX W CIEIUATUCTOB
CpEeIHEro 3BeHa, 0OCBaMBaeMOM MpOo(peccCuy WK CIEeHUaIbHOCTH.

[IporpaMma MOMET HCIIOIB30BAThCA JPYTUMH  TPO(ECCHOHANBHBIMA 00pa30BaTEbHBIMH
OpraHu3alUsIMM, PEeaTH3YyIOLUIMMHU 00pa30BaTENbHYIO MPOrpaMMy CpeJHEero oouero oopa3oBaHUs B
npenenax ocsoeHus IIIICC3 Ha 6a3e ocHOBHOrO 0011er0 00pa30BaHMUS.

1.2 MecTto  y4eOHOIi  JMCUMIUVIMHBI B  CTPYKTYpe  OCHOBHOM

npodeccuoHaIbLHOM 00pPa30BaTEIbHON MPOrPAMMBI

Pabouas mporpamma peanusyercss B npeznenax ocsoeHuss OIIOIT CIIO na 6a3e OCHOBHOTO
obmiero oOpa3oBaHus ¢ noxydeHueM cpeanero odmiero oopazopanus (IITICC3/TIIKPC) u u3yuyaercs
B 00111€00pa30BaTEIHHOM ITHKJIE.

JlanHas yueOHas JUCHMIUIMHA BXOAUT B coctaB OOmMUX y4eOHBIX JUCHUILIUMH
obmieo6paszosarensHoro nukia [MIICC3/TINIKPC u nzydaercs Ha (6a30BOM) ypOBHE.

1.3. Heau u 3apaun y4yeOHOIl JUCHUIUVINHBI — TPeOOBAaHUS K pe3ybTaTaM
OCBOCHUS YUEOHOM TMCIUTIIHHbI:



LEIIEN:

1.

2
3.
4

Pabouas mporpamma y4eOHOW IUCLMIUIMHBI OPUEHTHPOBAHA HAa JIOCTHIKEHUE CIEIYIOLIMX

oOecnieueHrne CGHOPMUPOBAHHOCTH MPEACTABICHUNH O COLMANbHBIX, KYJIbTYPHBIX U
HCTOPUYECKHUX (DAKTOpPAX CTAHOBJICHHS MATEMATHKH,

obOecrieueHue C(I)OpMPIpOBaHHOCTI/I JIOTUYCCKOro, ajJropuTMH4€CKOro M MaTreMaTH4€CKOI'o
MBIIIJICHU A,

obecnieueHre chOPMUPOBAHHOCTH YMEHUI MPUMEHSTH MOJyYEHHbIC 3HAHUS MPHU PELICHUU
pa3JIMYHBIX 3a/1a4;

obOecnieueHre  cHOPMUPOBAHHOCTH  NPEJCTABICHUH O  MaTeMaTHKe KaK  4YacTu
00IIIeUeIOBEYECKOM KYJIBTYpPhI, YHUBEPCAIHHOM SI3bIKE HAYKHU, MMO3BOJISIFOIIEM OIMCHIBATH U
M3Yy4aTh pealibHbIe MPOLIECCHI U SBICHUS.

OcBoenne COoACpIKaHUA yLIC6HOI71 JAUCHHUITIMHBI «MateMaTuka» o0ecrneynBaeT JOCTHIKCHHEC

CTYACHTaMU CJICAYIOIINX PC3YJIbTATOB:

1.

JAUYHOCMHbBIX.

C(bOpMI/IpOBaHHOCTB HpC,Z[CTaBJ'IeHI/Iﬁ 0 MATEMAaTHKEC KaK YHHBCPCAJIbHOM s3BIKC HAYKH,
CpCACTBC MOACIIMPOBAHUSA SIBIICHHUH U IMpoHecCoOB, UACIAX U MCTOAAX MATCMATUKU

IIOHMMAaHUuC 3HAaYUMOCTHU MaTEMAaTUKHU JJIA HAaYyYHO-TCXHHUYCCKOI'O mporpecca,
C(bOpMI/IpOBaHHOCTI) OTHOIICHHA K MAaTCMAaTHKC KaK K 4acCTu 06HI€‘-I€JIOB€‘I€CKOI>1 KYJIBbTYPBI
4epe3 3HAKOMCTBO C HCTOpHCﬁ Pa3BUTHUA MAaTCMATHUKU, 3BOJ'IIOI.IPICI>1 MAaTCEMAaTUYCCKUX H,Z[eﬁ;

pa3BHTHE JIOTUYECKOTO MBINUICHHS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, aITOPUTMUYECKOU
KyIbTYPbl, KPUTHYHOCTH MBIIIJICHUS Ha YpOBHE, HEOOXOAUMOM Juis Oynyien
poheCCHOHATILHOM IeATEILHOCTH, JUIS IPOIOJDKSHHUSI 00pa30BaHMsI U CaMOOOpa30BaHMS;

OBJIaJICHE MaTEeMaTHYECKHUMH 3HAHHSMH U YMEHHUSIMH, HEOOXOIUMBIMU B TMOBCEIHEBHOMN
KU3HH, JJIi OCBOCHHUS CMEXKHBIX €CTECTBEHHO - HAyYHBIX AUCHMIUIMH W JUCHUIUIAH
npodeccnoHaNbHOTO LMKIIA, A7 TMOJXy4eHHs 0Opa3oBaHUS B O0JIACTAX, HE TPEOYIOMINX
YTIyOJICHHONW MaTeMAaTHYECKOM IMOATOTOBKH;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHWIO, B TOM 4YHCIE CamMOOOpa30BaHHUIO, Ha
MPOTSHDKCHUHM BCEH KU3HM; CO3HATEIBHOE OTHOIICHHE K HENPEpPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCIIEITHON MTPO(eCcCHOHATBLHOM U 00LIECTBEHHON IESITeTbHOCTH;

TOTOBHOCTb M  CHOCOOHOCTH K CaMOCTOSITEIbBHOM TBOPYECKOM W  OTBETCTBEHHOMU
JEeATEIbHOCTH;

FOTOBHOCTh K  KOJUIGKTMBHOW  pa0oTe, COTpYAHMYECTBY CO CBEpPCTHUKAMHM B
o0pa3oBaTeNnbHOM, OOIIECTBEHHO TMOJIE3HOM, YUeOHO-HCCIEeN0BATeNbCKON, MPOEKTHOH U
APYrux BUJaX NCATCIbHOCTHU,

OTHOIICHHUEC K HpO(l)CCCPIOHaJII)HOfI ACATCIIBHOCTU KaK BO3MOXXHOCTH Y4YaCTHs B PCIICHHUUN
JIMYHBIX, 06H_IeCTBCHHBIX, T'OCYAApCTBCHHBIX, 06H_[eHaLII/IOHaJ'ILHBIX HpO6J’ICM;

Memanpedmemublx:

YMEHHE CaMOCTOSITEBHO OINPENEIATh eI JACSATEIBHOCTH M COCTaBIIATh  IUIAHBI
JEATEIbHOCTH; CaMOCTOSATEIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATh M KOPPEKTUPOBATH
JEeATEIbHOCTh; HCIIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI I JOCTHXKEHMS ITOCTaBIIEHHBIX
Lenel U peanusalyy IJIaHOB JIEATEIbHOCTH; BHIOUpATh YCIHEIIHbIE CTPATErMH B Pa3INYHbBIX
CUTYyaLUsX;

YMEHHE TPOAYKTUBHO OOIIATBCA W B3aUMOJICHCTBOBATH B TMPOILECCE COBMECTHOU
NEeSATETbHOCTH, YYUTBIBATh TO3UIUHA JIPYTUX YYACTHUKOB JACSATENBHOCTH, 3(HPEKTUBHO
pa3penaTb KOHQIHUKTHL;

BJIQ/ICHUE HaBbIKAaMH  II03HABATEIbHOW, Yy4eOHO-HCCIEAOBATEIbCKOM U  MPOEKTHOM
NeSITeIbHOCTH, HaBBIKAMH pa3pelieHus MnpodjeM; CHocoOHOCTh UM TOTOBHOCTh K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEIIeHHs MPaKTHUYECKUX 3a7ad, MPUMEHEHHIO
Pa3IMUHBIX METOJOB ITO3HAHUS;

TOTOBHOCTh M  CIOCOOHOCTh K CaMOCTOSITEIbHON WH(OPMAIMOHHO-TIO3HABATEIHHOU
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10.

11.
12,

13.

14,

15.
16.

17,

18.

NeSTeIbHOCTH, BKJIIOUasi yMEHUE OPUEHTUPOBATHCS B Pa3IMUHBIX MCTOUHUKAX MH(OpMaLUH,
KPUTHYECKH OLIEHUBATh M MHTEPHPETHPOBATH MH(OPMAINIO, MOIY4aeMyl0 M3 pa3IU4YHbIX
HMCTOYHHUKOB;

BJIAACHUC SA3BIKOBBIMHU CPCACTBAMH: YMCHHUC SACHO, JIOTMYHO M TOYHO H3JIaraTb CBOIO TOYKY
3pCHM, NCII0JIb30BaTh aACKBATHLIC A3BIKOBEIC CPCACTBA,

BJIa/ICHUE HABBIKAMU MMO3HABATEIHHON PEIICKCHH KaK OCO3HAHUS COBEPIIACMBIX JICUCTBUN U
MBICJIUTENIBHBIX TPOLECCOB, HMX PE3YJbTaTOB W OCHOBAHWM, IpaHUL] CBOErO 3HAHUS U
HE3HAHMS, HOBBIX IO3HABATEIBHBIX 3a/1a4 U CPEACTB JUJIS UX JOCTUKEHHUS;

LIeJIEYCTPEMIIEHHOCTh B IIOMCKAaX M IPUHATHM PELICHUH, cOOOPa3UTEIIbHOCTh M MHTYHUIIMS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJICTABICHHI; CIOCOOHOCTh BOCIPUHHMATH KPacoTy M

TapMOHHIO MHPA;

npeoMemHublx:

c(OPMHPOBAHHOCT MPEJCTABICHUNA O MaTeMaTHKe KaK 4acTH MHPOBOH KYJIbTYpbl U MECTE
MaTeMaTHUKU B COBPEMEHHOM LMBWIM3AILUM, CIIOCOOAX ONHCAHMs SIBICHUI peaJlbHOro MHpa
Ha MaT€MaTUYECKOM S3BIKE;

C(bOpMHpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 MaTeMaTHYeCKHX IIOHATHUIX KaK Ba)KHEHIIINX
MAaTeMaTUUCCKHUX MOJACIIAX, ITO3BOJIAIOIIHMX OIIMCbIBATH W H3Y4YaTb PA3HBIC MNPOHCCCHI U
SIBJICHUAA,

IIOHUMAHUEC BO3MOKHOCTH aKCHOMATHYCCKOI'O ITOCTPOCHUA MATCMATUICCKHUX TeOpI/Iﬁ;

BJIaICHUC MCTOAaMH [JOKa3aTCJIbCTB U AJITOPUTMOB PCIICHHA, YMCHUC HX IHIPUMCHATH,
IMPOBOAWTL NOKA3ATCIbHBIC PACCYKIACHUS B XOAC PCLIICHUS 3a4a4,

BJIaJICHUE CTAHJAPTHBIMU IPUEMAaMM DEIICHHWS palUOHAIbHBIX M HUPPALMOHAIBHBIX,
II0KA3aTENbHBIX, CTCIIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHHW M HEPABEHCTB, UX CHUCTEM;
HCIIOIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM 4YHUCIE Ui IIOMCKa IIyTH
pEeUIeHUs M WUIIOCTPALMK PEUICHUS] YPABHEHUI Y HEPABEHCTB;

C(bOpMHpOBaHHOCTB npeszaBneHHﬁ 00 OCHOBHBIX ITOHATHUAX MAaTEMaTHYECKOrO aHajlu3a U
nux CBOfICTBaX, BJIAAICHUC YMCHHEM XapaKTCPU30BATH ITOBCIACHUC q)YHKHHﬁ, HUCITIOJIB30BAHHUC
ITOJTYYCHHBIX 3HAHWUM JJIA OIIMCAHUA U dHaJIM3a PCaJIbHbIX SaBI/ICHMOCTeﬁ;

BJIAJICHUE OCHOBHBIMH TIOHSTHUSIMU O IUIOCKUX U MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢burypax, X OCHOBHBIX CBOMCTBAX;

c(OpMUPOBAHHOCTh YMEHHUSI PACIIO3HABATh F€OMETPHUUECKHE (QUTYPHI HA YepTEk,axX, MOJEIIAX
U B peaJlbHOM MHpE; IPUMEHEHHE M3yYeHHBIX CBOICTB reoMeTpuyeckux Gpuryp u dopmyn
JUISL pellieHusl TeOMETPUYECKUX 3a/1a4 U 3a/1a4 C IPaKTUUYECKUM COIepKAHHUEM;

c(hOpMHUPOBAHHOCTh TMPEACTABICHUN O MPOIECCaX M SBICHUAX, UMEIOIIUX BEPOSITHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHPE, OCHOBHBIX ITOHATHUAX
3JIEMEHTAPHOM TEOPUM BEPOSATHOCTEW; YMEHHN HAXOJUTh W OLEHUBATh BEPOSTHOCTHU
HACTYIUJICHUS] COOBITUH B  TPOCTEHININX TMPAKTUYECKUX CUTYallUSIX U OCHOBHBIC
XapaKTEPUCTUKH CITyYaWHbIX BEJINYHH;

BJIAICHUC HAaBbIKAMU HCIIOJIB30BAHHUA TOTOBBIX KOMIIBIOTCPHBIX IIPOrpaMM IIpU PCHICHUU
3ajgad.

1.4. Pexomenayemoe KOJMYECTBO YacOB HAa OCBOCHHE padoyeil NPOrpaMmbl
Y4eOHO# JUCHMIINHBI:

M0 CHEIUaTbHOCTU | 44.02.04 | | CriennaiabHOE JONIKOJILHOE 00pa3oBaHue

BCEr0 4acoB 301 B TOM YUCIIE

MaKCHMalIbHOU yueOHON Harpy3Ku oOydarouerocs 301 4acoB, B TOM YHUCJIE

00s13aTeNIbHON ayTUTOPHOM yueOHOM Harpy3Ku o0ydaronierocs 283 4acos,

CaMOCTOSITEIIbHON PabOThI 00yJarOIIeToCs - 9acoB.
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2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YUYEBHOM

JUCHUILIAHBI

2.1. O0bem y4eOHOM TUCHMIIMHBI U BUAbI Y4e0HO0Il padoThl

Ne Bup yueOHoi1 padoThI Oo6bem
4acoB
1 | MakcumanpHas yueOHas Harpy3ka (BCero) 301
2 OO0s3aTenpHas ayauTOpHas yaeOHas Harpy3ka (Bcero) 283
B TOM YHCJIE:
2.1 JIEKIIAU 76
2.2 | IpaKTUYECKHUE 3aHSATUS 207
B TOM YHCIIE:
2.2.1 | IlpodeccronaibHO OPUEHTHPOBAHHOE COIEPIKAHNE 66
(comeprkaHHe TPUKIIATHOTO MOJTYJIS)
2.2.1.1. TeopeTnueckoe o0ydeHue 4
2.2.1.2 npakTudeckoe o0yueHue 62
2.2.2 | KOHTPOJIbHBIE PA0OTHI 10
3 DK3aM€eH, KOHCYJIbTalluH 18
HroroBas arrectanus B popme DK3aMeEH,
2 cemMecTp
Htoro 301




2.2. IlpuMepHBIi TEMATHYECKUH IJIAH M COAEPKaAHNE Y4eOHO! JUCHUIITMHBI

OVY]1.04 MaTemaTuka
Homep pa3aesios HaumeHoBaHue pa3/ie/ioB U TeM Ob6vem | VYposens
H TeM Conaep:xkaHue yueOHOI0 MaTepHAaJIa; Uacos | ycBOCHUH
JadopaTopHbie padoThl U MPAKTHYECKHE 3aAHATHSA;
CaMOCTOSITe/IbHAsI padoTa 00y4aloUUXCH.
1 2 3 4

Tema 1. PasBuTne noHsATHS 0 YK CIe. 7
Coneprkanue yu4eOHOTo Marepuaia 3
1 Llenble ¥ palOHAJIbHBIE YKCTIA. 1 2
2 JlelicTBUTEIbHBIE YHCIIA. 1 2
3 KoMmrutekcHble yncra. 1 1
CeMuHapckue u 4
MPaKTUICeCKUE JlelicTBUTENbHBIC YUCIIA. 3 2
paboThI KoMriekcHbIe 9ncia. 1 2
CamocTosTenbHas [Ipubmmkenusie Beraucienus. [IpubmmkenHoe 3HaUeHEe 6 2
pabota BEITMYMHBI U TIOTPEITHOCTH MTPUOIIKEHUH
o0yJaronmxcs
Tema 2. KopHu, cTenenu, jorapudmpl 1 GyHKIHHA. 34
CopeprkaHre y9eOHOTO MaTepHaa 6
1 KopHu HaTypalbHON CTENIEHH M3 YHCIIA U X CBOKMCTBA. 1 3
2 CreneHb ¢ pallMOHAIGHBIMU U ICHCTBUTEILHBIM MTOKA3aTEIISIM. 1 3
3 Oyuxiyu. ColicTBa GYHKIUH U UX TpaduKH. 1 2
4 B3anmuo o6patHbIe HYHKIH 1 2
5 PaBHOCHIIEHEIC YpaBHEHHUS W HEPABCHCTBA 1 2
6 Jlorapudm. Jlorapudm gnciaa. OCHOBHOE JIorapu(pMHIECKOe TOKISCTBO. 1 2
CeMuHapckue u 26
IMPaKTHIECKUE KopHu HaTypanbHOH CTENEHU U3 YKUCIA U UX CBOMCTBA. 1 2
paboThI CreneHb ¢ pallMOHAIBHBIMH U IEHCTBUTENILHBIM ITOKA3aTEIISIM. 2 2

[IpeoOpaszoBanue anredpanvdecKux BhIPAKESHUH. 2 2

Oyukyu. ColicTBa GyHKIMH 1 ux rpadukn. CTeneHHas, 5 2

nokasarenbHasi, Jorapudmuieckas pyHKIMH, HX CBOICTBA H

rpadukn. B3anmHO 00paTHBIE QYHKIHN.

PaBHOCHIIBHBIE ypaBHEHHS M HepaBeHCTBA. M pparoHansHbIe 7 2

ypaBHeHus1. [lokazarenbpHble ypaBHEHUS 1 HEPABEHCTBA.

Jlorapugm. Jlorapudm yrcia. OCHOBHOE JIOTapUPMHUUECKOES 1 2

TOXJIECTBO.

CaoiicTB sorapudma 1 2

Hecsatuanble u HaTypanbHble Torapudmel. [IpaBuia gelcTBuii 1 2

norapudmamu. [lepexos K HOBOMY OCHOBAHHIO.

[TpeoOpaszoBanue norapuMUIECKIX BHIPAKESHUH. 2 2

Jlorapudmuueckue ypaBHEeHUs] M HEPABEHCTBA. 4 2
KonTponbHbie paboThl 2 2
CamocrosiTenpHas Nsmepenne BenmunH. PasButne nonarus ¢pynkmun. O 16 2
pabora MPOMCXOXKIEHIH TEPMUHOB U 0003HaueHu. 13 nctopun
00yJarommxcs sorapugmMoB

Crnoxnas ynknus. HessBHOe 3aanne QyHKIIH.

MoHoTtorHOCTh QyHKIMH. HenpepblBHOCTh DYHKINH.
Tema 3. IIpsiMble M JIOCKOCTH B POCTPAHCTBE 11
Conepkanue yu4eOHOTo MaTepuaia 5
1 HavanbHble OHATHUS CTEPEOMETPUHU 1 2
2 B3anMHoe pacnonoxeHue 1ByX NpsMbIX B IPOCTPAHCTBE. 1 2
3 ITapannenbHOCTh NPsAMOM U TIOCKOCTHU. [TapanienbHOCTh IIOCKOCTEH. 1 2

8




4 [TepneHANMKYISIPHOCTH MPSIMOH M TNIOCKOCTH. 1 2
5 JByrpanHslii yroi. IlepneHAUKYISIpHOCTD IIIOCKOCTEH. 1 2
CeMuHapckue u 6
MPaKTUYECKHE [TapannensHOCTD NPSAAMOM U TI0OCKOCTH. [lapamienbHoOCTh 1 2
paboThI IIJIOCKOCTEH.
Ilepnenaukysp U HaKJIOHHAsL. YTOJ MEXAY IPSIMOU U 2 2
MJIOCKOCTBIO.
JByrpanHsiii yroa. IlepneHIuKyIsIpHOCTh IIOCKOCTEH. 1 2
M3o0paskeHne MPOCTPaHCTBEHHBIX (DHUTYP. 1 2
Pemenue 3agau 1 2
CamocTosTenbHas [NapannensHast mpoekuus TOUKH, TUHUU. CBOWCTBA MapaieNbHOM 5 2
pabora TIPOCKITHH.
Tema 4. OCHOBBI TPHTOHOMETPHH 22
ConeprkaHrue yaeOHOTO MaTepHaa 4
1 Pagnannast mepa yria. [ToBopoT Touku BOKpyr Hayana koopauHat. CHHYC, 1 3
KOCHHYC, TAHT'€HC M KOTaHTEHC YKca.
2 [pocTeiinme TPUTOHOMETPUIECKUE YPABHEHUSI. 1 2
3 OO6nacTh oIpeneneHns 1 MHOXKECTBO 3HAYEHUH TPUTOHOMETPHUYECKUX (PYHKIIAH. 1 2
YeTHOCTh, HEUETHOCTD, IEPUOTUIHOCTh TPUTOHOMETPUIECKUX (DYHKIIHUH.
4 OO6patHbIie TPUTOHOMETPUYECKHE (PYHKIIHH. 1 2
CeMuHapckue u 17
MPAaKTUIECKUE Pagunannast mepa yria. [loBopoT Touku BOKpYTr Hayajga KOOPAUHAT. 1 2
paboTh CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHT€HC YHUCIIa.
OcHOBHbIE TPUTOHOMETPUYECKHE TOXKAeCTBA. DOPMYIIbI 2 1
MIPUBEACHUS
®Dopmyinel cnoxerns. CHHyC, KOCHHYC TBOWHOTO yTia 2 2
®dopmysibl TOJI0BUHHOTO yria. [IpeoOpazoBanue CyMMbI 2 2
TPUTOHOMETPUYECKUX (YHKLMI B MPOU3BeIeHHE U HA000POT
[IpeoOpazoBaHue MPOCTEHIINX TPUTOHOMETPUIECKIX BBIPAKSHUN 1 2
Penienue npocTeimmx TpPUroHOMETPUIECKUX YPaBHEHUN 3 2
[Ipocreiimine TpPUrOHOMETPUYECKHE HEPABEHCTBA. 1 2
Cgaoticta pynkuuu y = C0S X u e€ rpaduk. 2 2
CaoiictBa pynkuun y = Sin X u e€ rpaduk. 2 2
CaoiicTBa QyHKIMH ¥ = g X u e€ rpaduxk. 1 2
KonTposbHbIE paboThl 1 2
CamocrosTenbHas O npowucxoxkaeHuy eauHuI yrioB. O6 HCTOPUN TPUTOHOMETPHH. 10 2,3
pabota Iapmonnueckue konebanus. [leproanyeckue QyHKIHH.
oOyJaronmxcs
Tema 5. JJIeMeHTBI KOMONHATOPHKH 6
Coneprkanue yaeOHOTO MaTepuana 1
1 OcCHOBHBIC TIOHITHS KOMOWHATOPWKH. 3aJadyd Ha IMOJCUET YUCIa Pa3MEIICHUH, 1 2
NIEPECTAHOBOK, COUETAHUH.
CeMuHapckue u 5
MPaKTUIECKUE 3a/iaun Ha MOACYET YHCIa pa3MelIeHH, TePECTaHOBOK, COYCTAHHH. 1 2
paboThI Pernenue 3aj1a4 Ha nepebop BAPHAHTOB. 2 2
dopmysa buHoma HetoToHa. CBOMCTBA OMHOMHHAIBHBIX 2 2
ko3 duumentos. Tpeyronpuuk Ilackans.
Tema 6. KoopanHaTsl 1 BEeKTOPHI 10
Coneprxanre yaeOHOTO MaTepraa 2
1 [IpsimoyronmpHas (nexapToBa) CHUCTeMa KOOpAWHAT B mpocTpaHcTBe. Dopmyna 1 2
pacCTOSIHUSI MKy ABYMs TOUKaMH. YpaBHEHHUs cepbl, INIOCKOCTH U NPSIMOH.
2 Bektopel. Moayne Bektopa. PaBeHcTBO BekTOpoB. ClOXKEHHE BEKTOPOB. 1 2
YMHOXKEHHE BEKTOPA Ha YKci10. Pa3noxeHue BEKTOpa 110 HAPABJICHUSIM.
CemuHapckue u 7
MPaKTUIECKUE dopmyna paccTOSHUS MEXIy ABYMS TOUKaMH. Y paBHEHHs CepHl, 1 1
paboTHI IJIOCKOCTH U IIPSIMOH.




Yron Mexay AByMs BekTopamu. [Ipoekiis BeKTopa Ha OCh. 1 1
KoopnuHatel BekTopa.
CkaJsipHOE IPOU3BEACHHUS BEKTOPOB. 2 2
Pemenne 3ama4y 3 2
KonTposbHas padora 1 2
Tema 7. MHororpaHHMKH 11
Conepxanue yueOHOTro Marepuaia 4
1 Bepmmnsl, pebpa, rpanu MHOTOTpaHHHKa. Pa3BepTka. MHOTOTpaHHBIE YTIIBL. 1 2
BrinyKible MHOTOTpPaHHUKU.
2 [Tpusma. [Ipsimast 1 HaKJIOHHAs MpU3Ma 1 2
3 [Mapamnenenunen. [Ipsmoyronpublid napauienenunen. Kyo. 1 2
4 ITupamupa. IIpaBuibHasg nupamuga. Y ceueHHas nupamuia. Tetpasap. 1 2
CeMuHApPCKHE H 7
MPaKTUYECKUE [Tpuzma. [Ipsimasi U HAKJIOHHASI IpU3Ma 2 2
paboThI [Mapannenenunen. IIpsmoyronpublid napauienenunesn. Kyo. 1 2
[Mupamuna. [IpaBuibHas nmupaMuaa. YcedeHHas MUpamMua. 2 2
Tetpasp.
Ceuenust MHOrorpaHHukoB. llpencraBieHne o0 NpaBHIBHBIX 2 2
MHOTOTpaHHUKAX
CamocrosTenpHas CummMmeTpus B KyOe, B apajiesenumnese, B Ipu3Me U Mupamuie. 4 2
pabota
00yJarOIIIXCsI
Tema 8. Havaja MmaTeMaTH4eCKOro aHaau3a 24
Coneprkanue yu4eOHOro Marepuaia 6
1 [TocnenosarensHOCTH. CrIOCOOB! 3aaHUS U CBOWCTBA YHCIOBBIX 1 2
nocnenoBaTenbHocTel. CyMMUPOBAaHUE MOCIEI0BATENBHOCTEW. BeCKOHEUHO
yOBbIBatolIasi reoMeTpuiecKasi IPOTPECCHSI U €€ CyMMa.
2 [IpousBoanas. [lonstre o mponsBoaHON GyHKIMH. OU3MYECKHI CMBICI 2 1
npon3BoHOM. [IpaBuna BEIMHMCICHUS IPOU3BOIHBIX.
3 ['eomeTpudeckuii CMBICT TPOM3BOAHON. YpaBHEHHE KacaTelbHOH K Tpaduky 1 1
(dyHKIHY.
4 [TpuMeHeHne MPOU3BOTHON K MCCIEA0BAaHMIO (DYHKIMH M IOCTPOCHUIO TPaduKOB. 1 2
5 [lepBooOpa3Has 1 MHTETpAIL. 1 2
CeMuHapckue u 17
NIPAKTUYECCKUE Brluncnenue npeaesios nocie10BaTeIbHOCTEN. 1 2
paboThI IIpaBuna BeranciaeHus Npou3BoAHOMN. [Ipon3BOAHBIE OCHOBHBIX 6 2
aseMeHTapHbIX QyHKImHA. HaxoxaeHne ckopocTu ajis mpoiecca,
3aJ1laHHOTO (hOPMYIIOH M TpadhUKOM.
[TpousBoaHas cioxxHas QyHKIHH. 2 2
I'eomeTpuyeckuii CMbICII IPOU3BOIHON. YpaBHEHHE KACATEIbHOM K 1 2
rpaduky GyHKIHH.
[IprmeneHne Npou3BOIHON K HCCIIEAOBAaHUIO QYHKIMH U 4 2
MMOCTPOCHHUIO IPahMKOB.
[lepBooOpa3Has U MHTETpaJl. 1 2
[IpumeHeHue onpeeneHHoro HHTerpasa s HaX 0K ACHUS 2 2
IJIOIA 11 KpUBOJIMHEWHOH Tpaneuuu. @opmyna HeroToHa-
JleiiOHuIA.
KontponpHas pabota 1 1
CamocTrosTenbHas Bropas npou3sBoHasi, ee reOMETpHYECKHA U (PU3NIECKUN CMBICI. 10 2
pabora [IpousBoanas cnoxxHoit pyHKIMH. ['magkocTs GyHKIMN
o0yJarmuxcs U3 ucropun quddepeHnnanb»HOro HCYUCICHHS!.
Tema 9. Tes1a M IOBEPXHOCTH BPaLlICHUSA 5
Copepxanne yueOHOTO Marepuala 2
1 unavHap 1 KOHYC. 1 1,2
2 Lap u chepa, UX ceueHUs.. 1 2
CemuHapcKue u 3
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MPaKTHYECKUE LunuHap 1 KOHYC. 2 2
paboTHI [ap u chepa, UX ceyeHus.. 1 2
Tema 10. HN3mepeHusi B reoMeTpuH 8
Copeprxkanne yueOHOTO MaTepraa 3
1 0O0beM 1 ero m3mepenne. MarerpanpHas hopMyna o0bema. 1 2
2 dopmynel 00beMa MUpaMuIbl U KoHyca. GopMyIbl IUIOIAAN TOBEPXHOCTEH 1 2
LHWIMHIPA U KOHYCA.
3 dopmyIel 00beMa Mmapa u miomanu chepsl. 1 2
CeMuHApCKHE H 5
MPaKTUIEeCKUE dopmyiel 00beMa Ky0a, IPSIMOYTOIBHOTO MapalieNeuIe/Ia, 2 2
paboThI MPU3MBIL, ITUJIHHIPA.
dopmynel 00beMa MUpaMuIbl U KoHyca. GopMyIibl UTOMAAN 1 2
[IOBEPXHOCTEH IIMJIMHPA U KOHYCA.
®DopMyIel 00BeMa TITapa M IIOMaIn Chepsl. 1 2
Pemenue 3anau. 1 2,3
CamocrosTenpHas [Mopo6ue ten. OTHOmIEHUs IUIOLIAaAeH MOBEpPXHOCTEH M 00BEMOB 4 2
pabora MTOAOOHBIX TEI.
00yJarOIIIXCsI
Tema 11. YpaBHeHMs] 1 HEPABEHCTBA. 6
Conepkanue yu4eOHOTO MaTepuaa 1
1 | PaBHOCHIIEHOCTD CUCTEM ypaBHEHHH 1 2
CeMuHapckue u 4
IPAaKTUYECKHE Cucrembl ypaBHEHUN 1 2
paboThI VppanuroHasbHble HEPABEHCTBA. 2 2
CucremMbl HEpaBEHCTB. 1 2
KonTponbHbIe paboThl 1 2
CamocTosTenpHas Pemenwne cuctem ypaBHeHMiI 1o npaBmity Kpamepa. 13 2
pabota Pemenue cucrem ypaBHeHuilt merogom ['aycca.
00yJaronmxcs
Tema 12. JJieMeHTbI TEOPHHU BEPOSTHOCTEH. JJIeMeHThl MATEeMaTH4YeCKOM 7
CTATHCTUKH
Coneprkanue yu4eOHOT0O Marepuasia 3
1 Co0ObITHE, BepOsATHOCTh COObITH. [TOHSITHE 0 HE3aBUCUMOCTH COOBITHH. 1 2
2 [lonsiTie o He3aBUCUMOCTH cOOBITHI. JlMCKpeTHas citydaiiHas BEJIMUMHA, 3aKOH €€ 1 1
pacnpeneneHust. YucaoBble XapaKTEPUCTHKH JUCKPETHON CIy4alHOM BEIUYHHBL
3 YUucnoBble XapaKTEPUCTUKU JUCKPETHON CIy4aliHOM BEJIMYUHBL. 1 1
CeMuHapckue u 4
MPaKTUIECKUE Penrenue 3aa4u Ha ClIO)KEHNUE M YMHOYKEHHE BEPOSITHOCTEH. 2 2
paboThI Pemienue 3aga4 Ha ciiyyaiiHble COOBITHS M MX BEPOSTHOCTH. 2 2
[ToBTOpEHME 5 2,3
CamocrosTenpHas [TonsTre o 3aKoHEe OONBIINX YHUCEN. 10 2
pabota [pencraBienue qaHHBIX (TaOIHIIBI, TUArPAMMBL, TPadUKH).
00yJaromuxcs [ToHsTHE 0 33]aUuaX MaTEMaTUYEeCKON CTATUCTHKH.
Bcero 301
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3.11
3.12

3.13

3. YCJIOBUSA PEAJIN3AIIAN YYEBHOU JUCIUILIUHBI

3.1. Tpe6oBaHUA K MUHUMAJIbHOMY
MATEPHAIBLHO-TeXHUYECKOMY O0ecnedyeHuIo

Peanuzanus paGoueit nporpaMmbl yueOHON AUCHUILTHHBI ITPEIoaraeT HalIuuue

ydeOHOro kKabuHeTa No 99, kabuHeT MaTeMaTHKH

naboparopuu uHPOPMATUKU U MH()OPMAITIOHHO-KOMMYHHKAIIMOHHBIX

TEXHOJIOTHI;

3aja OuOIHOTEKA;

YUTAJbHBIN 3aJ1 C BBIXOJOM B c€Th MIHTEpHET.

3.2 O6opynoBaHue y4eOHOro KabuHeTa U padoYux MecT KadnHeTa

HanMeHOBaHHA 00bEKTOB H CPEACTB MATEPHATbHO-TEXHHYECKOT 0
obecnmeyeHNs

IIpumeuanust

Oo0opynoBanne yueOHOro KabuMHeTa

paboumne MecTa 1Mo KOJIMYECTBY 00yJaromuxcs — He MeHee 25

paboyee MECTO Mperno1aBaTels

JOocKa I MeJia

+ |+ |+

pasaABUIKHAA ACMOHCTpAIMOHHAA CUCTCMA,

ITeyaTHBIEe MOCOOMS

TemaTtnueckue Tadbmuipl: Anredpa — 10mrT. (II0 OCHOBHBIM TEMaM)

Tematuueckue Tabauipl: ['eomerpus — 12mT. (10 OCHOBHBIM TEMaM)

JungakTrueckre MaTepuaisl: (CaMOCTOSTENbHBIE U POBEPOYHBIE paOOTHI IO
OCHOBHBIM T€MaM Kypca)

HOpr CThbI BBIJAOIINXCA MAaTCMAaTHKOB

CxeMbl IO OCHOBHBIM pa3fiesiaM KypcoB

Juarpammsl ¥ rpaduku

ATiacel

TexHuveckue cpeacTsa 00y4eHust

HaunmMeHOBaHHA 00HEKTOB U CPEACTB MAaTEePUATbHO-TEXHHYECKOT O
odecneyeHNs

IIpumeyanus

Texnuueckue cpencrsa ooyuenus (cpeacrsa UKT)

TeneBu3op ¢ yHUBEpCAIbHON NOJICTABKOU

Buneomarautodos (Bujeomieriep)

Aynuo-1eHTp

MynbTUMEIUHHBIIA KOMIBIOTED

Ckasep ¢ MpUCTaBKOW JJIsl CKAHUPOBAHUS CIaiiloB

[IpunTep Ma3epHBIi

I{udposas BuacOKaMepa

[udposas hoToxkamepa

Crnaiin-npoekTop

MynbeTUMenMa IpoeKTop

Croun anis npoekTopa

OKkpad (Ha MTATHBE W HABECHOM)
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3.3. Ucnosib3yeMble TEXHOJIOTHH 00y4YeHHU S

B memsax peanuzanuu  CUCTEMHO-JESATENIBHOCTHOIO M KOMIIETEHTHOCTHOTO IOAXO0/a B
00pa30BaTEeIbHOM IPOLECCE HCIOJIB3YIOTCS CIEAYIOUINE AKTUBHbIE M WHTEPAaKTUBHBIC (HOPMBI
MPOBEJICHUS 3aHATUIN: aHAIN3 KOHKPETHBIX CUTYallUii, Keiic MeTo 1, pobiieMHOe 00yueHe, MO3TOBOM
HITYpM, MHTEJUIEKT-KapThl, 3HAKOBO-KOHTEKCTHOE OOyueHHE, OJMMIINANa, J1a0OpaTOPHBIC OIBITHI,
KOH(epeHIUs, JUCTAaHIHMOHHOE 00yueHue, paboTa B MallbIX Ipynmax u ap.

3.4. UudopmannoHHoe odecneyeHue 00yueHust
Ilepeyenb pekomMeHayeMbIX YueOHBbIX M3aanui, UHTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JIUTEPATYpPbl

OcHOBHbIE NeYaTHbIE HCTOYHUKH

Ne BrIxoaHbIe JaHHBIE NEYATHOI0 H31aHUS Ton I'pug
H31aAHNA
1. Anrebpa u Hayaja MaTeMaTHYECKOTO aHAJIN3a, TeoMeTpust (0a30BBIH 2020 Pexom.

u yriuyonennslii ypoBenb) 10-11 xmaccer / IIILA. Anumos, HO.M.
Komsirun, }F0.B. Cunopos. — M.: [Ipocsemienne, 2020. — 384 c.

,}IOHOJIHHTCJI])HBIG NneYaTHbI€ HCTOYHHUKH

Ne BrIxoaHbIe JaHHBIE IEYATHOI0 H31aHUS Ton I'pud
U31aHUA
1 Anrebpa ¥ Hayaja MaTeMaTHYECKOr0 aHaM3a, reoMeTpus (0a30BbIid 2020 Pexom.

u yriyOnennslii ypoBenb) 10-11 xmaccer / IIILA. Anumos, HO.M.
Komsirun, F0.B. Cunopos. — M.: IIpocBenienne, 2020 — 384 c.

2. bammvakoB M.M. Marematnka [Tekct|: y4eOHHK IS y4YpeKICHHMA 2020 Pexom.
Had. u cpel. npod. oopazosanus / M.1 bammakos. — 8-¢ u3a., crep. —
M.: U3natenbckmii eHTp «Akagemusiy, 2020. — 256 c.

3. MaremaTtuka: anreOpa W Hayajga MaTeMaTHYeCKOro aHalu3a. 2020 Pexom.
I'eometpus. I'eomerpust (0a30BbIil U yrinyOseHHbIM ypoBeHb). 10-11
kiaccel / JI.C. Artanacsu, B.®. Byrysos, C.b. Kagomuer [u ap.]. —
M.: [Tpoceemienne, 2020. — 256 c.

4. CroitnoBa JL.II. Marematuka [TekcT]: y4eOHMK MJid  CTYA. 2020 Pexom.
yupexaenuit Beicul. npod. oopazosanus / JLII. CroitnoBa. — 3-e u3.,
ctep. — M.: 3narensckuii ieHTp «Akagemus», 2020. — 464c.

S. CroiinoBa JL.II. Maremaruka. COopHuk 3amad [Tekcr]: ydeOHOE 2020 Pekom.
nocodue AN CTyHA. yupexaeHud Bwicil. mpod. obpazosanus / [JLIL.
Croitnosa, E.A. KonoGees, T.A. Kono6eera, 1.B. [llagpuna). — 2-¢
u3M., crep. — M.: U3narenbckuii nentp «Akagemusy, 2020. — 240c.

OcHoBHBIE AJICKTPOHHBLIC HCTOYHHKMU

Ne BoixoaHble JaHHbIE IEYATHOI0 U3JAHUHA Pexxum | IIpoBepeno
JA0CTyNa

1. MaremaTuka: yuebHoe mnocobue / H.b. Kapbaumnckas, E.C. 9BbC 01.04.2022
JlebeneBa, E.E. XaputonoBa, M.M. UepHeroB; moa penakiuei
MM. UYepueuoB. — M.: Poccuiickuii rocynapCTBEHHBIN
yHHBepcHuTeT npaBocynusi, 2016. — 342 ¢. — ISBN 978-5-93916-
481-8. — TekcT: BJIEKTPOHHBIA // DIEKTPOHHO-OMOIMOTEUHAs
cucremMa IPR BOOKS: [caiiT]. — URL:
http://www.iprbookshop.ru/49604.html. — Pexum nmoctyma: st
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aABTOPHU3UP. MOJIb30BATEIICH

I[OHOJIHI/ITCJILHBIQ AJICKTPOHHBIC M3AAHUA

No BrixoaHble 1aHHBIE 3JIEKTPOHHOI0 U3IaHUS Pe:xum IIposepeno
A0CTYyNA

1. bamvakos, M.1. Matematuka: yueOHUK [DnekTpoHHBINA pecypc] | cBoboanbiii | 01.04.2022
/ M.U. Bammakos. — 2-¢ u3a.. crep. — M.: KHOPYC, 2018. — 394
c. — (Cpennee mnpodeccuonanpHoe oOpa3zoBaHue). — Pexum
nocryna: https://www.book.ru/book/919991

2. baepun, N.W. luckperHas maTemartuka [DnaeKTpoHHBIA pecypc]: | cBobomnbiii | 01.04.2022
yaeOHnk u 3amauynuk i CIIO / WM. baBpun. — M.:
W3parensctBo  FOpanit, 2018. — 209 c. — (Cepus:
[IpodeccuonanpHoe  obOpazoBanue). — Pexum  moctyma:
https://biblio-online.ru/book/46422B2A-1497-4FFD-8 A53-
143190428418

Pecypcol UuTepHer

http://www.Allmath.ru MaremaTudeckuii mopTaji, Ha KOTOPOM BbI HaifjieTe JIF000H MaTepuan
10 MaTEMaTUYECKUM JUCIUIUINHAM.

http://www.math.ru/ Ha caiite Bbl HalifeTe KHHI'H, BHICO-JIEKIHH, 3aHUMATEIbHBIE
MaTeMaTU4yecKue (pakThl, pa3IMYHbIC 110 YPOBHIO U TEMATHKE 3aJauu, OTAEIbHbIE UCTOPUH U3 KU3ZHU
YUEHBIX — BCE TO, UTO TIOMOKET OKYHYTHCS B YIUBUTEJIbHBIA U YBJIEKATEIbHbII MUP MATEMATHKHU.

http://www.bymath.net Dto caiiT — cpeanss MaremaTHueckass MHTEPHET-IIIKOJIA, B KOTOPO BbI
MOXXETE€ YYMTBCS, HE BBIXOAS W3 J0My. B oTinume OT Ipyrux calToB 3/€Ch COAEpPIKATCA BCE
Heo0XO0UMble MaTepUabl 110 IEMEHTAPHONH MaTEMATUKE B IIOJTHOM O0BbEME.

http://free-math.ru/ Jlrobure wmarematuky! WHTepecyiiTech Marematukoit! VYBaxkaiiTe
MaTematuky! Mbl coOupaem [uist Bac Tosbko caMoe 1oie3Hoe U UHTEPECHOE. Y UUTECh C HAMHU.

OOpa3oBaTte/ibHbIC MATEMATHYECKHUE CANTHI:

http://www.exponenta.ru

Pecypc — nmomMomHUK npH pelieHur MaTeMaTH4ecKux 3anad. s pemieHust 3a1adv, MOXKHO
HallTU TOXOXKYI 3aJady B pasjene pa3oOpaHHBIX IPUMEPOB, 3allyCTUTh YCTAHOBJIEHHBIN
MaTeMaTUYeCKU TIaKeT, BBIOpaTh B CIHCKE MPUMEPOB, PEIICHHBIX B CpelIe OSTOr0 MaKeTa,
HNOIXOJAIIMM U PEelIUuTh CBOIO 3a/ady MO aHAJIOTMU MU OOCYIUTh pElIeHHE 3aJaud Ha (opyme ¢
IpyruMu yuanmmucs. Ha caiiTe MHOTO 27IEeKTPOHHBIX yUYE€OHHMKOB, CIIPABOYHUKOB M CTaTeH, a TaKkkKe
JIEMO-BEPCHUH MOMYJISPHBIX MATEMAaTHYECKUX [TAKETOB U CBOOOIHO pacipoCTpaHsieMble TPOrPaMMBbl.

http://comp-science.hut.ru

VYuurensiMm uHQOpPMATHKM U MaTeMaTHMKM W HX JI00O3HATeNbHBIM YyuyeHHKaM. Ha caiite
coOpaHbl TUAKTUYECKUE U METOIMYECKUE MAaTePUAIIbI, OJIMMITHA/IBI [0 MaTeMaTUKe U HHPOpMaTHKE.

I[onysipHbIe JTeKIMHU 110 MATEMaTHKe

http://ilib.mccme.ru/plm

Cepus «[lonynsipHble JEKIUU IO MATEMaTUKE», IPEICTABICHO 62 BBIMYLIEHHBIE B 3TOW cepUu
KHUTH C BO3MOXKHOCTBIO UTeHUs on-line, a Takke ckauuBanus B popmatax TIFF u DjVu.

Buneo ypoxn no marematunke

http://mirurokov.ru/videouroki-po-matematike-algebra-10-11-klass.html/.

Anrebpa 10-11 xmacc. B BuIeonekusx Bbl HaileTe OCHOBHOW MaTepuaj BCEX pa3/esioB
HIKOJIBHOTO Kypca MaTeMaTHUKH: MaTeMaTH4YeCKUE TOHSTHS, ONpPENeNeHUs, aKCHUOMBI, TE€OPEMBbI,
cBoiictBa u T.1. Kpome 3TOro B BuAEO ypoKax HMMEETCSl MHOTO MOJAPOOHO pa3o0paHHBIX 3a1ad U
MIPUMEPOB, HO 3aMETHUM, YTO B UX PEIICHUH UCIOJIb3YETCS] MHOTIa HE TOJIbKO MaTepHall TOro ypoka K
KOTOPOMY OTHOCHTCS ITPUMEpP WM 3a/ladya, HO U MaTepuai U3 Ipyrux ypoKoB.

Y4eOHMKH 110 MaTeMaTHKe

http://www.alleng.ru/edu/mathl1.htm
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4. KOHTPO.Ib 1 OLIEHKA
PE3YJBbBTATOB OCBOEHHUSA YYEBHOU JNCHUIIJIMHBI

4.1. BaHK CpeACTB JIsl OLIEHKH Pe3yJbTATOB 00y4YeHUs

KoHTponb W OIleHKa pe3ylbTaTOB OCBOSHHUS YYEOHOW JWCIMIUIUHBI OCYIIECTBIISETCS
IpernoiaBaTelieM B TMPOIECCe TMPOBEACHUS TNPAKTUYCCKUX 3aHATHH U J1aO0OpaTOpHBIX padoT,
TECTUPOBAHUS, a TAKXKE BBHIMOTHEHUS OOYYAOIIMMUCS WHAMBUIYAIBHBIX 3aJaHHi, TPOEKTOB,
HUCCIIEIOBaHUM.
OueHoYHBIE CPEJICTBA COCTABIISIIOTCS MPEMOJIaBaTelieM CaMOCTOSITEIbBHO TPHU  E€XKETOJHOM
oOHOBIIeHUU OaHKa cpeacTB. Komm4ecTBO BApHAaHTOB 3aBUCUT OT YKCiIa O0yUYarOIIUXCS.

OcHOBHBIE TOKA3aTeJIH

(I)OPMLI H ME€TO/JbI
KOHTPOJIA U OLICHKH

00pa30BaHMIO KaK YCIOBHIO YCHEIIHOM

Ne Pe3yabTarnbl 00y4eHust
OLICHKHU pe3yJbTara pe3yJIbTaToB
00y4eHust

| JIMYHOCTHBIE Pe3yJibTAThI

1 | chopmMupoBaHHOCTH TIpencTaBiIcHU O | Bimamenue maremarudeckoil | DpoHTaIBHBIN u
MareMaTUKe Kak  yYHUBEPCAIbHOM | TEPMHHOJOTHUEH. WHIUBH1yaJIbHBIN
SI3BIKE HAYKH, CpEACTBE OIIPOC CTYJICHTOB.
MOJEJIMPOBAHUS SIBJICHUI u
MpOLECCOB,  HIEIX W  METOHax
MAaTE€MAaTHKU;

2 | IOHMMaHWE 3HAYUMOCTH MaTeMaTWKH | BrnajeHune maremarudeckoil | @poHTAIBHBIM u
JUIsl HAyYHO-TEXHUYECKOr0 Iporpecca, | TepMHUHOJIOTHUEH. WHUBH1yaJIbHBIN
cOPMUPOBAHHOCTh ~ OTHOIIEHUS K OIIPOC CTYJICHTOB.
MaTeMaTHuKe KaK K 4acTH
O0IICUeIOBEYECKON KYJIBTYphI depes
3HAKOMCTBO C HCTOpPHEH pa3BUTHUA
MaTEMaTHKH, 9BOJIIOIUCH
MaTeMaTUYECKUX UJIEH;

3 | BIaJieHWe METOJaMHU JI0OKa3aTeldbCTB W | Briajenne maremarndeckoil | CaMOCTOSTENbHBIE W
QITOPUTMOB  pEIICHHS, YMEHHE UX | TePMUHOJIOTHEH, METOJaMH | IPOBEPOUYHbIE PabOTHI
MIPUMEHSTb, MPOBOJUTH | 1I0KA3aTeIbCTBA, M0 KaXAOMy pas3ierny
JIOKA3aTEeJIbHbIE PACCYXKICHUS B XOJE | PACCYXICHHUS. MpOrpaMMbl
pelIeHHus 3a/1a4;

4 | BmajeHWe CTaHJAPTHBIMH TpUeMaMu | 3HaHHE craHgapTHeIX | CaMocTOsITEIbHBIE U
peeHus palMOHAIBHBIX U | mporpamm pelieHus | MpoBEpOUYHbIE PaOOTHI
HpPPALMOHATIbHBIX, MOKa3aTeNbHbIX, | yPABHEHUN U HEPABEHCTB. [0 KaXJ0My pasieny
CTEIICHHBIX, Tpuronomerpudeckux | ChopMupoBaHbl HaBBIKH | TIPOTPaMMBbI
YPaBHEHUN U HEPABEHCTB, UX CUCTEM; | HUCIOJIb30BAHUS NunuBunyansHas
HCMOJIb30BaHHUE TOTOBBIX | KOMIIBIOTEPHBIX TMpOrpamMM | paboTa CTyAEHTa Y
KOMIIBIOTEPHBIX MPOrpaMM, B TOM | IPU PELICHUM 3a]ad. JIOCKH.
yucae JJUIA MOWCKAa MYyTH PELICHHS U
WJUTIOCTPALIMM pEUIEHUsI YPAaBHEHUU U
HEpPABEHCTB;

5 |roroBHocTh u  cmocoOHocTh K | ChopmupoBan wuHTEepec k | CaMocTOsITENbHOE
00pa3oBaHHIo, B TOM YHUCIIE | OCBOCHUIO OCBOCHHE
caMo00pa30BaHUIO, Ha MPOTHKEHUH | JOMOTHUTEIBHBIX JIOTIOJIHUTETbHBI
BCeil YKW3HU, CO3HATEJIbHOE | MaTEPHUAJIOB. MaTepHaJIOB
OTHOILIEHUE K HETIPEPBIBHOMY
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poeCCUOHATBPHOW U OOIIEeCTBEHHOU
JACATCIIbHOCTH,

6 | rotoBHocTh W cmocoOHOCTh K | ChopmupoBan wuHTepec K | CaMOCTOSITEIBHOE
CaMOCTOATEJIBHOM ~ TBOPYECKOW U | OCBOCHUIO OCBOCHHE
OTBETCTBEHHOI1 1€ATEIbHOCTH; JIOTIOTHUTEIbHBIX JIOTIOTHUTEIbHBI

MaTEepHAJIOB. MaTepHaJioB

7 | rOTOBHOCTh K KOJUICKTUBHOW paboTe, | YMeHue pabortatb B | Pabora B rpynmax npu
COTPYIHUYECTBY CO CBEPCTHHUKAMHU B | KOJUICKTHUBE, COTPYIHHUYATH | pEHICHUHU
o0pa3oBaTenpHOM, OOIIECTBEHHO | CO CBEPCTHUKAMMU. MaTeMaTHYeCKHUX
MIOJIC3HOH, y4eOHo- 3a1a4
HCCIEA0BATENIbCKOM, MPOEKTHOH H
JIPYTUX BUAAX ACSITEIbHOCTH;

8 | otHomenne Kk  mpodeccuonanbHOM | ChopmupoBan wuHTepec K | [JoOpocoBecTHOE
JESATENbHOCTH  KaK  BO3MOXKHOCTH | M3yUYCHHUIO MIPEIMETa. OTHOILICHHE K
ydacTus B pEHICHHH  JINYHBIX, MOJIYUEHUIO  HOBBIX
OOIIECTBEHHBIX, rOCYJapCTBEHHBIX, 3HAHUM:
OOIIeHAIIMOHAIBHBIX MTPOOJIEM. CBOEBPEMEHHOE

BBITIOJTHCHHUE 3,
MPOIMYCKH  3aHATHIA,
MIOJIOKUTEITLHBIE
pe3ynbTaThl o
OCBOCHHIO TIpeaMeTa
UT. I
I MeranpeamerHble
pe3yJbTaThl

1 | ymenue camoctosTenbHO omnpeneisaTs | ChopmupoBaHbl ymenus | [Ipaktugeckue,

UeMH JACSITeNbHOCTHU M COCTaBISThH | BBIMOJMHATh MPAKTHUECKUE, | CAMOCTOSTENIbHbIE U
TUTaHBI JESITETTHHOCTH; CAMOCTOSITETIHHO | CAMOCTOSITEIILHBIE U | KOHTPOJbHBIE pabOTEHI.
OCYILIECTBISITh, KOHTPOJIUPOBATH U | KOHTPOJIbHBIE PAOOTHI. Joxmnasr u
KOPPEKTUPOBATH NesATeIbHOCTh; | CIOCOOHOCTh  BBICTYNATH | pedeparsl.
UCIOJIb30BATh BCE BO3MOXHBIE | TIepe] CTY€HTaMH c

pecypcsl TSt JOCTIDKEHUS | M3II0)KEHHEM — M3YYEHHOTO

MOCTABIEHHBIX IIeNled M peaau3alid | CAaMOCTOSTENIEHO

IUTAHOB ~ JIGATENILHOCTH;  BBIOMpATh | MaTepuana.

YCTICUIHBIE CTPAaTerHH B Pa3IMYHBIX

CUTYAITUSX;

2 | ymeHue mpoaykTuBHO oOmarbes u | ChopmupoBansl  ymenus | [Ipaktuueckue u
B3aMMOJICHCTBOBAaTh B TIPOIIECCE | pelIiaTh ~ MaTeMaTHYeCKHE | CAMOCTOSITENIbHBIC
COBMECTHOH JesTeNbHOCTH, YUUTHIBATh | 337]a4d B KOMaHJIE. paboThl permiaeMbie B
TTO3UITUN TPYTUX YYaCTHUKOB KOMaH[ax.
NeSATEIbHOCTH, 3¢ hekTUBHO
paspeniath KOH(JIUKTHI,

3 | BmajeHue HaBBIKAMH MO3HaBaTenbHOH, | ChopmupoBaHO ymenue | CamocTosTeIbHAS
y4eOHO-HCCIIeI0BaTENbCKON U | caMOCTOSITENIbHO paboTaTh ¢ | paboTa ¢ y4uyeOHOH H
MPOEKTHON JESITeNbHOCTH, HABBIKAMHU | yUeOHOW U CIPaBOYHOH | CLIPaBOYHOMN
paspenieHust mpoodsieM; CocoOHOCTh U | JINTEPATYypOr IO TPEAMETY | JTUTEePaTypou o
TOTOBHOCTb K  CaMOCTOSITEJILHOMY | TIpH OCBOEHUU U | IpeIMeTy npu
TIOUCKY METOIOB pelIeHHs | 3aKpeTUIeHUH HOBOTO | OCBOCHHU "
MPAKTUYECKUX 3a7ad, MPUMEHEHHIO | MaTepuana. 3aKperieHUH HOBOTO
Pa3NUYHBIX METOIOB TIO3HAHUS; MaTepuaia

4 | TOTOBHOCTh M  CIIOCOOHOCTb K | YMeHHMe  camocToATenbHO | CaMocTosTeNbHAS
CaMOCTOSITENIbHOM ~ MH(pOpMalMOHHO- | paboTaTh ¢ yueOHOM U | pabota ¢ y4yeOHONl u
MM03HABATEIHHON JESITENIbHOCTH, | CIPABOYHOM  JIMTEPATYpOH | CIIPaBOYHOM
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BKJIIOYasi YMEHHE OPHUEHTUPOBATHCSA B | IO IMIPEIMETY IPU OCBOCHUM | JIUTEPATYpOr 1o
Pa3NUYHBIX MCTOYHHMKAX MH(GOpPMAIMM, | 1 3aKPEIUICHUH  HOBOTO | MPEIMETY pu
KPUTHYECKH OLICHHUBATH U | MaTepuania. OCBOCHUU u
HUHTEPIIPETUPOBATH uHpOpMALIHIO, 3aKpEIUICHUU HOBOTO
II0JIy4aEM Y0 u3 pa3IMYHBIX MaTepuana.
HUCTOYHUKOB;

S | BiazeHue A3BIKOBBIMU cpeicTBaMu: | Braneer A3bIKOBbIMU | HAMBUAYaIBHOE
YMEHUE SCHO, JIOTHYHO M TOYHO | CPEACTBAMM: YMEHHE SICHO, | PEIICHHE  3aJad ¢
U3jlaraTb ~ CBOKO  TOYKY  3PEHHs, | JOTMYHO U TOYHO M3J1araTb | KOMMEHTApUSMU,
HCIIOJIB30BaTh AJIEKBAaTHBIC S3BIKOBBIC | CBOIO TOYKY 3pEHHUs, | YCTHOE  H3JI0KEHUs
CPEICTBa; HCIIOJIb30BaTh  aJICKBaTHbBIE | IPOWJECHHOIO

SI3BIKOBBIE CPEJICTBA Marepuana

6 | BIaJeHUE HaBBIKAMHU II03HABATENIbHOW | YMeHHe 3aJaBaTh u | [JlononuurensHble
pedexcun KakK OCO3HaHUsA | OTBEUaTh HA 3aJaBacMbIC | 3aJlaHUs B
COBEpPIIAEMBIX JNEeNCTBUI U | BOIIPOCBHI. Ilonnmars | CaMOCTOATEIBHBIX,
MBICJIUTEIIBHBIX IIPOLIECCOB, UX | AICTOYHUK  OIIMOOK  TPH | KOHTPOJIBHBIX u
pe3yabTaTOB W OCHOBAaHWM, TpaHUIl | OCBOGHMHM U 3aKpEIUICHUM | TOMAIIHUX paboTax.
CBOEI0 3HAHWA M HE3HAHMS, HOBBIX | HOBOTO.

[IO3HABATENbHBIX 3a7a4 U CPEACTB JJIA
UX JOCTUKEHUS;

7 | ueneycTpeMiIeHHOCTh B THouckax H | Mcrnonb3yer opuruHaiabHble | JlomosHUTENbHbIE
NIPUHATHA pelIeHu, | CrIOcOOBI pemeHus | 3agaHus B
COOOpa3UTENbHOCTh W MHTYWLUS, | MATEMAaTUYECKUX 3a/1a4. CaMOCTOSITENIbHBIX,
Pa3BUTOCTh IIPOCTPAHCTBEHHBIX KOHTPOJIBHBIX u
IIPEICTaBICHUN; CIIOCOOHOCTb JIOMAIIHUX paboTax.
BOCIIPUHUMATH KpPacoTy U TapMOHHIO
MUpA.

Il IIpeaMeTHBIE pe3yJbTaThl

1 | chopmupoBaHHOCTh IpejcTaBieHui o | Bragenue maremaTtnueckoil | @poHTAIBHBIN U
MareMaTHKe KakK YacTH MHUPOBOW | TEPMHUHOJIOTHEH. VHMBH1YaJIbHBIN
KyJIbTypbl M MECT€ MATEMAaTUKU B OIIPOC CTYIEHTOB.
COBPEMEHHOM LMBUIIM3ALUHU, CIOc00ax
ONMCaHUA ABJICHUN PEeaJbHOIO MHUpa Ha
MAaTE€MaTHYECKOM SI3BIKE;

2 | chopMUPOBAHHOCTH TpeAcTaBleHUil o | Bnangenune marematuueckoil | @poHTANBHBIM 51
MaTeMaTHYECKUX MOHATHUAX KaK | TEPMUHOJIOTHEM. VHBH1yaJIbHBIA
BAKHEHNIIINX MaTeMaTUYECKUX OIIPOC CTYIEHTOB.
MOJEJISX, TO3BOJISIIOIIUX OMHUCHIBATh U
M3y4yaTbh PA3HBIC MPOLECCHI U SBICHUS;

ITIOHUMAaHHE BO3MOKHOCTH
AKCMOMAaTHYECKOTO IIOCTPOEHUS
MAaTE€MaTHYECKUX TEOPHl;

3 | BIaJeHUWE METOAaMH J0Ka3aTelbcTB U | Branenue maremartnueckoil | @poHTaIbHBIN u
QITOPUTMOB PELICHHs, YMEHHE WX | TePMUHOJIOTHMEH, METOJAMH | UHIAUBUYAJIbHBIN
[IPUMEHSATD, IIPOBOJUTH | 10KA3aTEIbCTBA. OIIPOC CTYIEHTOB.
JIOKa3aTelIbHbIE PACCYXKICHHUS B XOJE CamocrosiTenbHast
pelieHus 3a1ay; paboTa Mo H3yYEHHIO

HOBOT'O MaTepHaJIa.

4 | BmageHue crtaHmaptHeiMU npueMamu | ChopMHpPOBAHO ymenue | [Ipaktuueckue,
peuenus palOHAIBHBIX U | pemarb  YpaBHEHHsS W | CAMOCTOSATEIBHBIE U
HUPPALMOHAIIBHBIX, [IOKa3aTEJIbHBIX, | HEPABEHCTBA. poBepoUHasi paboThl.
CTENEHHBIX, TPUTOHOMETPUYECKUX
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YpaBHEHUI U HEPABEHCTB, UX CHCTEM;
WCII0Ib30BaHUE TOTOBBIX
KOMITBIOTEPHBIX MpOrpamMM, B TOM
Yyucie ISl MOUCKA MYTH PEIICHHUS U
WUTIOCTPAIlUM PEIlleHus] YpaBHEHHUH U
HEPABEHCTB;

c(hOpMHUPOBAHHOCTH MPEACTABIECHUI 00
OCHOBHBIX OHATHSAX MaTeMaTHYECKOTO
aHaJlu3a ¥ HX CBOMCTBax, BIaJCHUE
YMEHHMEM XapaKTepHU30BaTh NOBEIECHUE
byHKIUH, UCIIOJIb30BaHUE
IIOJIYYEHHBIX 3HAHUN JJI1 ONMCAHUA U
aHaJIM3a pealibHbIX 3aBUCHUMOCTEI;

Brnanenne matrematnueckoi
TEPMHUHOJIOTUEN, METOJIaMH
JI0OKa3aTeIbCTBA.

[IpakTnueckue,
CaMOCTOSITEJIbHbIE U
MIpOBEpOYHasi pabOTHI.

BIIQJICHHEC OCHOBHBIMH TIOHSTHSIMHU O
TUTOCKUX " MPOCTPAHCTBEHHBIX
TCOMETPUUYECKUX burypax, ux
OCHOBHBIX CBOWCTBAX;
c(hOpMHUPOBAHHOCTH YMEHHUS
pacro3HaBaTh TeOMETPUYCCKUE
burypsl Ha YepTe)kKax, MOJACIAX U B
pearbHOM MUDE; IPUMEHCHHE
W3YYCHHBIX CBOMCTB TI'€OMETPHUYCCKHX
buryp u dopmyn s peuieHUs
TEOMETPHUECKUX 3aJad M 3a1ad C
MPAKTUYECKUM COJICPKAHUEM;

Bnanenne marematnyeckou
TEPMUHOJIOTHUEH, METOJIaMHU
JI0Ka3aTeIbCTBA.

IIpaxTueckue,
CaMOCTOSITENIbHBIE U
IIPOBEpPOYHAas pabOTHI.

c(OPMHUPOBAHHOCTH TPEICTABICHUHI O
mporeccax M - SBICHHUSAX, WMEIOIINX
BEPOSITHOCTHBIN Xapaxrep,
CTaTUCTHYECKHX 3aKOHOMEPHOCTSX B
peaTbHOM MHpPE, OCHOBHBIX MOHSTHSX
9JIEMEHTApHOM TEOPUU BEPOSTHOCTEH;

YMGHI/Iﬁ HaxXoJuTb u OLICHUBATh
BEPOATHOCTU HACTYIJIICHUA COOBITUH B
HpOCTGfIHIHX MPAKTUICCKUX
CUTYyalusiIxX u OCHOBHBEIC

XAPAKTCPUCTHKHU CHy‘IaI\/’IHIﬂX BCJINYNH,

CdopmupoBansl
IpeACTaBICHHUS 0
mponeccax u SABJICHUAX,
UMCIOLINX BEPOSTHOCTHBIH
XapakTep.

CaMocTodTeNbHBIE |
IIPOBEpPOYHasi pabOTEHI.

BJIaACHHUC HaBBbIKaMHM HCIIOJIBb30BaHUA
TFOTOBBIX KOMIIBIOTCPHBIX IIpOrpamMmm
IIpu pCIICHUHN 3a1a4.

CdopmupoBansl
HCIIOJIb30BAHUS
KOMIIBIOTEPHBIX  MPOrpaMM
[IPH PEIICHUH 3a/1a4.

HaBBIKH

CaMmocTosiTenbHbIE
paboTHI.
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4.2. IlpumepHblii NepeyeHb
BOIIPOCOB /ISl IPOBEAEeHH S
HUTOrOBOT0 KOHTPOJISI Y4eOHBIX TOCTHKEHUH 00y4aommnXxcst
NPH peaIu3alum CpeaHero oomero odpasoBaHus

1. Beipa:keHus u UX Npeodpa3oBaHMS:

1.1. Kak HaX0AUTh B HECIIOKHBIX YACTHBIX CITydasiX 3HAUCHUS KOPHS, CTEIICHU
jorapumMa, TPUTOHOMETPUYECKOTO BRIPAXKCHHS HA OCHOBE OTIPE/ICIICHUH, a B
o01eM cirydae mpuOImKeHHO?

1.2. Kak BBINOJIHATH HECIOKHBIE MPE0Opa30BaHUs BIPAKEHUM, TPUMEHSIS
OTpaHUYCHHBIN HA0OP (OPMYJI, CBI3aHHBIX CO CBOMCTBAMH CTETICHH,
jgorapuMoB, TPUTOHOMETPUUYECKUX (HYHKIMM (pa3peraeTcs moab30BaThCs
dbopmynamu)?

2. YpaBHeHUsI U HEPABEHCTBA:

2.1. Kak pemiate mpocTeiiiie mokasarelbHbIe, JIorapupmMudeckue, ypaBHEHUS U
HEPaBEHCTBA?

2.2. Kak mpuMeHseTCs METOI MHTEPBAJIOB JIJIST PEIICHHS HECIIOKHBIX
palMOHAIbHBIX HEPABEHCTB?

3. OyHKUIMU:

3.1. Kak onpenensiercst 3HaueHue GyHKIUU 110 3HAYEHUIO apryMEHTa MpH JIF0O0M
crioco0e 3amanus QyHKINH?

3.2. Kak onpenensiroTcsi OCHOBHBIE CBOMCTBA YHCIIOBBIX (DYHKITUN (MOHOTOHHOCTD,
COXpaHEHHE 3HaKa, SKCTPEMYMbI, HAaUOOJIbIlIee U HAUMEHbIIIee 3HAUYCHUS,
MEPUOINIHOCTD, YETHOCTh-HEUETHOCTH)?

3.3. U300paxkats rpadMKu OCHOBHBIX dJIEMEHTAPHBIX (PYHKITUN, OIUCHIBATH
CBOMCTBA ATUX (PYHKITUH, ONIUpasich Ha TpadKH, yMETh UCIIOIL30BaTh CBOMCTBA
GyHKUMNA 17151 CPaBHEHUH M OLIEHKH €€ 3HAYECHHIA.

3.4. Kak HaxoasTCs MPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITHI?

3.5. Kak npumeHsercst npou3BoHas JJIs1 UcclieoBaHus (YHKITUU?

3.6. Kak HaxoauTcs mepBooOpa3Hasi U MPUMEHSIETCS sl HAaXOXKISHUsI TIOJIONIaan
KPUBOJMHEHHOW Tpanenun?

4. TlpsiMble U JIOCKOCTH B MPOCTPAHCTBE:
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4.1. OnuceiBaTh B3aMMHOE PACIIOJIOKEHNE MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTBE,
apryMEHTHPOBATH CBOM CYXJIEHHUS 00 3TOM PacroIOKEHUH;
5. KoopamHaThl 4 BEKTOPbI:
5.1. BeINONHATH Onepanuy HajJ BEKTOPaMH, 3aJaHHBIMH KOOPJAHHATAMM;
5.2. Pematp npocTeiiiye reoMeTpuyecKue 3aaun ¢ UCIO0Ib30BAaHUEM CKAJIIPHOTO
IIPOU3BENICHUSI BEKTOPOB.
6. MHOrorpaHHuKH, TeJIa ¥ NOBEPXHOCTH BPallleHHA:
6.1. M300paxaTb OCHOBHbIE MHOTOI'PaHHUKHU U KPYIJIbIE TEJIa paclioO3HaBaTh Ha
yepTexax U MOJENSIX MPOCTPAHCTBEHHBIE (DOPMBI;
6.2. BBINONHATH YepTEXKH MO YCIOBUSIM 3a/1a4;
6.3. Pemate miiaHuMeTprUuecKHe U IPOCTEHIIINE CTEPEOMETPUUECKHE 3a/1a4U
Ha HaXOXJEHUE T€OMETPUYECKUX BEJIMYMH (JJIMH, YTJIO0B, IUIOIIA/IeH, 00bEMOB);

6.4. Ucnonp30BaTh IIpHU PpCIICHHUN CTCPCOMCTPHUUCCKUX 3aaY INTAHUMCTPUICCKUC
(baKTbI Hn MCTOABI,

IIpumepHbIe 321aHUs K IK3aMeHY.

x% +10x
—<

7. Pemntb HEpaBEHCTBO 0.

—5x

1 1 1
8. Breruuciaure 104 -404 -52,

9. Pemuts ypaBHenue —log,(5—x)=log, 2-1.

10.Pemuth HEpaBEHCTBO (%)“3X <8*,

11.PemuTh ypaBHEHHE cos(% +X) = sin(%) :

12.B xy6e ABCDA:B;C1D; u3 Bepmunsl D1 npoBenenst nuaronanu rpadeit D1A; Bi1Cq
u D1C,CD. Cnenaiite pucynok. Kak Ha3zpIBaeTCss MHOTOTpaHHUK C BepmmHamu Dy,
A, B, B?

13.Tpeyronsauk ABC — mpsiMOYTOJIbHBIN U paBHOOEAPEHHBINA ¢ TIPsIMbIM yrioMm C u
runoteny3oi 4cm. Otpe3ok CM mepneHAuKyIsipeH IUIOCKOCTU TPEYTrOJIbHHKA U
paBeH 2cM. Haitaute pacctositnue ot Touku M a0 npsimoii AB.
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14.BricoTa mpaBUIBHONW YETHIPEXYyroJibHOM mnupamuabl paBHa 10cm u oOpasyer ¢
60KOBBIM pedpoM yroin 45°. Halizure 06beM nupaMu/pl.

15.VkaxuTe MPOMEXKYTKH BO3pACTaHUs M YObIBaHHS QYHKIMH y =—x* +4x° —3.

16. Haiiure ruiomans (GUIrypsl, orpaHnueHHoil rpapukom ¢ynkuuu f(X)=(x+2)? u
npsambeiMu x=0 u y=0.
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