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1 ITosicHMTEJbHAHA 3aAMNCKA

PabGouass mporpamma cocrtaBieHa Ha ocHOBe DenepanbHOro TroCyJapCTBEHHOIO
00pa3oBaTeNIbHOTO CTaHJAapTa CpeAHero o0mero oOpa3oBaHUs, MPUMEPHON MPOTPAMMBI IO
yueOHOU nucuuiuinae «MaremaTukay, paboyux y4yeOHBIX IUIAHOB IO CIEHHAIBHOCTSIM C y4€TOM
@DenepanbHBIX TOCYAAPCTBEHHOTO 00Pa30BaTENIBHOTO CTaHIApTa CpelHero mpodeccruoHaIbHOro
obpaszoBaHusi mo crenuaibHoCTH 35.02.16 DkcmyaTalius ¥ PEMOHT CEIbCKOXO3SMCTBEHHOMU
TEXHUKH U OOOPYJIOBaHMS, YTBEPKIACHHOTO MpHUKa3oM MUHHCTEpCTBAa 00pa30oBaHUS W HAyKH
Poccutickoit dpeaepanuuot 9 aexadps 2016r. Nol564

CopepxaHue MporpaMMbl HaNPaBJIEHO HA JOCTUKEHUE CIIECAYIOIINX EJICH:
- obecrieueHre cHOPMUPOBAHHOCTHU MPEACTABICHUM O COIMATBHBIX, KYJIbTYPHBIX U
HUCTOPUUECKUX (paKTOpax CTAaHOBJICHUS MaTEMAaTHKU;

-o0ecIeyeHue C(i)OpMHpOBaHHOCTI/I JOIn4CCKOro, AJITOPUTMHUYCCKOT'O nu
MaTEeMATUYCCKOI'0 MBIIIIJICHUS,

- obecrnieueHue cPOPMUPOBAHHOCTH YMEHUM NMPUMEHATH MOITYYEHHBIE 3HAHUS MpPU
pELICHUH PAa3INYHbIX 33/1a4;

- o0ecreueHue CPOPMHUPOBAHHOCTHU TMPEJCTABICHUM O MAaTeMaTUKE KaK YacTH
00IIIeYeIOBEYECKOM KYJIBTYPhI, YHUBEPCAILHOM SI3bIKE HAYKH, ITO3BOJISIONIEM OMHUCHIBATH U
U3y4aTh peabHBIC IPOIECCHI U SBIICHU.

[TpoMexxyTouHas aTTecTalus MPOBOJIUTCS B (hopme HK3aMeHad NO UMmo2am u3yyeHust
OUCYUNTIUHBL 8 KOHYE YUeOHO20 2004.

OO0mas xapakTepucTHKA y4e0HOH TUCHHUILIHHBI

Maremaruka siBisieTcs (QyHIaMeHTaILHOM 0011e00pa30BaTEIbHOM
JUCITUTUTMHOM CO CIIOKUBITUMCST YCTOWYMBBIM COZCPKAHUEM M OOIIMMH TPEOOBAHUSIMH K
MOATOTOBKE O0YYarOIIUXCS.

Conepxanue yueOHOM AUCIUTIINHBI pa3pab0TaHO B COOTBETCTBUU C
OCHOBHBIMH COJICpKATEIbHBIMU JIMHUSAMA 00yUCHHSI MaTEMAaTHKE:

* anreOpanyeckasi IMHUSA, BKIIIOYAIOIAs CUCTEMATU3alIMIO0 CBEICHUN O YUCIax;
U3y4eHHUE HOBBIX M 0000I1IeHNe paHee N3YUYEeHHBIX orepannii (BO3BeIeHUE B CTEIICHb,
U3BJIEYEHUE KOPHS, Jorapu(pMupoBaHue, CHHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC U 0OpaTHbIE K
HUM); U3y4€HHE HOBBIX BUJIOB UMCJIOBBIX BBIpAXKEHUI U (POPMYJI; COBEPIICHCTBOBAHUE
MIPAKTUYECKUX HABBIKOB U BBIYUCIUTEIBHON KYJIbTYPbI, PACIIMPEHUE U COBEPLICHCTBOBAHUE
anreOpanyecKoro anmapara, copMUpOBaHHOTO B OCHOBHOH IIKOJIE, M €T0 IPUMEHEHHUE K
PELIEHUIO MAaTEMAaTUYECKUX U MTPUKIIAIHBIX 3a7a4;

* TEOPETUKO-()YHKIMOHAIbHAS TUHUS, BKIIOYAIOIAsi CUCTEMATH3ALUIO U
pacimmpeHue cBeeH! 0 QyHKIHUAX, COBEPIICHCTBOBAHUE rpapUUeCKUX YMEHUMH;
3HAaKOMCTBO C OCHOBHBIMH HMJICSIMU M METOJIJaMU MaTeMaTHYECKOT0O aHaJIn3a B 00beMe,
MO3BOJISIIOIIEM UCCIIEA0BATh dJeMEHTapHble (PYHKIIMH U peliaTh NpocTeuiime
reoMeTpuyueckue, pusndeckue u Ipyrue NpuKiIagHble 3a/1a4u;

* IMHUS YPaBHEHHI 1 HEPABEHCTB, OCHOBAHHAsI HA IOCTPOCHUU U
UCCIIEZIOBAaHUU MaTEMaTHUYECKUX MOJIeIeH, epeceKaroIascs ¢ anredopanyeckon u
TEOPETUKO-(YHKIIMOHAIBHON TUHUSMH U BKITIOYAOIAsi Pa3BUTHE U COBEPIICHCTBOBAHHE
TEXHHUKH aJIreOpanyecKux Npeodpa3oBaHuil Uil pelIeHHs] ypaBHEHUI, HEPAaBEHCTB U CUCTEM;



dbopMupoBaHHe CIIOCOOHOCTH CTPOUTH U UCCIIEA0BATH MTPOCTEUIITNE MATEMATHUECKUE MOICITH
IpU PEIICHUH MPUKIIAJAHBIX 33/1a4, 337]a4 U3 CMEKHBIX U CHEIUAIbHBIX TUCIUTUINH;

* FEOMETPUYECKas JIMHMS, BKIIOYAIOIIAsl HATJISIAHbIE IPEICTABICHUS O
MPOCTPAHCTBEHHBIX (PUTYpaX U U3YUYEHHUE UX CBOMCTB, (POPMHUpPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOI'O BOOOPAXKEHUS, pa3BUTHE CIIOCOOOB T€OMETPUUECKUX U3MEPEHUH,
KOOPJMHATHOTO X BEKTOPHOT'O METOOB ISl PELIEHUSI MAaTEMAaTHUYECKUX U MTPUKIAIHBIX
3ajay;

¢ CTOXaCTUYCCKasdA JIMHUA, OCHOBAHHAA HA pa3BUTHUHU KOM6I/IHaTOpHBIX YMGHHﬁ,
HpeI[CTaBJ'IeHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTHUYCCKUX 3dKOHOMCPHOCTAX OKPYXKAIOIICTO MHUPA.

MecTo yueOHOI THCHUNIMHBI B YUeOHOM ILIaHe

YueOHast qucturuimaa «MaTemMaTiKa » OTHOCUTCS K 001ieo0pa3oBaTeIbHOMY
IIUKITY ¥ CITYXXUT 0a30# [Tl JaIbHEHIIIET0 U3YYCeHUS JUCIUIUIHH 10 CIIEITHATbHOCTH
Nzyuaercs B | u Il cemecTtpax.

Pe3yﬂbTaTbl 0CBOCHUA yqeﬁnoii AUCIHHUITJINHBI

OcBoenune cojaepkaHus ydeOHOM nucuurauHbl «MaTemaTuka» oOecreYnBaeT JIOCTHXKECHHE
CTYJIEHTaMU CIIEAYIOIINX pe3yabmanmos:

hd JAUYHOCHIHbBIX.

CqJOpMI/II)OBaHHOCTB HpGI{CTaBHCHI/Iﬁ 0 MAaTCMATUKC KaK YHUBCPCAJIbHOM A3BIKEC HAYKH, CPCACTBC
MOJICIINPOBAHUA SIBJICHUHN U IIpoLCCCOB, HACAX U MCTOAAX MATCMATHUKH,

MOHUMAHHUE 3HAYMMOCTH MAaTEeMaTUKH JIJI1 HAyYHO-TEXHUYECKOTOo Mporpecca, chOpMUPOBAHHOCTh
OTHONICHHWsS] K MaTEeMaTHUKE KaK K 4YacTh OOIIeUeIOBEUYeCKOW KYJNbTYpbl uYepe3 3HAKOMCTBO C
HCTOPUEH Pa3BUTHUS MATEMATHKH, IBOJIFOLIMEN MaTEMaTUUECKUX UJIEH;

pa3sBUTHE JIOTUYECKOTO MBIIUICHUS, HPOCTPAHCTBEHHOTO BOOOPAXKEHHS, aJrOPUTMUYECKON
KYJIbTYpPbl, KpUTUYHOCTH MBIIIJICHUS! HA YPOBHE, HEOOX0AUMOM Juist Oyayuieil npodeccruoHanbHON
JeATeTbHOCTH, JJIS MPOAOJIKEHUS 00pa30BaHUs 1 CaMOOOPa30BaHMUS;

OBJIaJICHUE MATEMATUYCCKUMHU 3HAHUSIMH U YMEHUSMHU, HCOOXOIUMBIMU B TIOBCEIHEBHOW JKU3HH,
JUTSI OCBOCHHSI CMEXHBIX ©CTECTBEHHOHAYYHBIX JIUCIUIUIMH W JUCHUIUIHH TPO(HEeCcCHOHATBHOTO
[UKJIA, JUTS TIOJTydeHHs] 00pa3oBaHus B 00JIACTAX, HE TPEOYIOMIMX YrITyOJICHHON MaTeMaTudecKon
MIOJITOTOBKH,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, HA MPOTSHKCHUU
BCEH KU3HH; CO3HATEILHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBUIO YCIICIIHON
npodeccnoHAIbHON U OOIIECTBEHHON JeSTETHbHOCTH;

TOTOBHOCTH M CLHOCOOHOCTH K CAMOCTOSITEILHOM TBOp‘I@CKOfI U OTBETCTBECHHOM JACATCIIBHOCTU,



TOTOBHOCTh K KOJUIEKTHBHOH paboTe, COTPYIHHYECTBY CO CBEPCTHHKAMU B 00pa-
30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOW, yueOHO-HCCIeA0BATENbCKON, MPOEKTHON U JPYTHX
BUJIAX JIATEIbHOCTH;

OTHOIIIEHHE K TIPOo(eCcCHOHATBHON NeATeILHOCTH KaK BOSMOKHOCTH YyYaCTHS B PEIICHUU JINYHBIX,
00111eCTBEHHBIX, TOCYJAPCTBEHHBIX, O0IEHAIIMOHATBHBIX MPOOJIEM;

® Memanpedmemnblx:

YMCHHUC CaAMOCTOATCIIbHO OIPCACIIATh HCIIN ACATCIBHOCTU W COCTABJIATH INNIAHBI JACATCIILHOCTH,
CaMOCTOATCIBHO OCYHICCTBJIATD, KOHTPOJHUPOBATH 141 KOPPCKTUPOBATH JACATCIIbHOCTD,
HCIIOJIb30BATh BCC BO3MOJKHBIC PECYPCHI AJIA JOCTHIKCHHSA IOCTABJICHHBIX ueneﬁ " pcam3alnun
IIJIaHOB ACATCIBHOCTH, BBI6I/IpaTB YCIICHIHBIC CTPATCIUHU B PA3JIMYHBIX CUTYallUAX,

yMEHHE MPOJYKTHUBHO OOIIAThCS M B3aMMOJIEMCTBOBATH B IPOLIECCE COBMECTHOM NEATENbHOCTH,
YUUTBHIBATh MO3UIUH IPYTUX YUYACTHUKOB JEATENLHOCTH, 3 (PEKTUBHO pa3pemaTh KOHGIUKTHI,

BJIaACHHUC HaBbIKaMH HOSH&B&TCHBHOﬁ, y‘{66H0-PICCJI€I[OBaTGJIBCKOI>’I n HpOCKTHOfI JACATCIBHOCTU,
HaBbIKaAMH Pa3pCIICHUA Hp06HeM; CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIbHOMY IIOHUCKY
MCTOOOB PCHICHUS MMPAKTUICCKUX 3aaa4, MPUMCHCHUIO PA3JIMYHBIX MCTOA0B ITO3HAHUS,;

TOTOBHOCTB M CITOCOOHOCTH K CAaMOCTOSITEIIbHOM I/IH(l)OpMaI_[I/IOHHO'H03HaBaTeHBHOI>'I JCATCIIBHOCTH,
BKJIIO4asd YMCHHC OpPHCHTHPOBATHCA B Pa3JIMYHBIX HWCTOYHHKAX I/IH(l)OpMaI_[I/II/I, KPUTUYCCKH
OIOCHUBATHh U UHTCPIIPCTHUPOBATH I/IH(bopMaLII/IIO, IMOJIYy4acMYIO U3 Pa3JIMYHbIX HCTOYHUKOB,

BJIAICHUC A3BIKOBBIMHU CPEACTBAMU:. YMCHHUC SICHO, JIOTHYHO U TOYHO HU3JIaraTb CBOIO TOYKY 3PCHHA,
HCIIOJIb30BAaTh aACKBATHLIC A3BIKOBBIC CPCACTBA,

BIIaJICHUE HABBIKAMU TIO3HABATENILHOW peIIeKCMM KaK OCO3HAHUsSI COBEpIIAeMbIX JCHCTBUU U
MBICJIMTEIIBHBIX MTPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHWM, TPAHUI[ CBOETO 3HAHUS U HE3HAHUS,
HOBBIX ITO3HABATEJILHBIX 33]1a4 U CPEJCTB ISl UX TOCTHKEHUS,

[EJICYCTPEMIIEHHOCTh B TIOMCKaX W TPUHATHH PEHICHWH, COOOPa3UTENbHOCTh U HWHTYHUIIUSA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX TMPEACTABICHUN; CHOCOOHOCTh BOCHPUHHMATh KpacoTy H
TapMOHUIO MUDA;

* npeOMemHubIX:

c(OpMHUPOBAHHOCTh TMPEACTABICHUH O MaTeMaTHKe KaK YacTH MHUPOBOW KYyJIbTYphl U MeECTE
MaTeMaTHKd B COBPEMEHHOW ITMBUIIM3AINHU, CIIOCO0AX OMUCAHMS SBICHUN pealbHOTO MHpa Ha
MaTeMaTUYECKOM S3bIKE;

C(l)OpMI/IpOBaHHOCTB HpG)ICTaBJ'ICHI/Iﬁ 0 MaTEMATHYECKUX ITIOHATUAX KakK Ba)KHEHUIITNX
MAaTEMAaTHUYCCKUX MOJICIIAX, IMO3BOJIAIOIINX OIMMCBIBATL U M3Y4YdaTh PA3HBIC MPOLCCChI U ABJICHUS,
IMMOHUMAHHUEC BO3MOKHOCTH aKCHOMATUYCCKOI'O IMOCTPOCHUA MAaTEMATHICCKUX TCOPI/Iﬁ;

BJIAJICHUE METOJAMH [0KA3aTEJIbCTB U AJITOPUTMOB PELICHUS, YMEHHUE HUX IpUME-
HATh, IPOBOAUTH JOKA3aTEIIbHBIE PACCYKACHUS B XO/I€ PEILICHUS 3a/aY;



BIIQJICHUE CTaHAAPTHBIMM IIPUEMAaMM  PELICHUS  PALMOHAIBHBIX M  HpPPaLMOHAJIbHBIX,
[I0KA3aTECJIbHBIX, CTECICHHBIX, TPUIOHOMETPUYECKUX YPAaBHEHHM M HEPABEHCTB, HUX CHUCTEM;
UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YHUCIE U IIOMUCKA IIYTH PEILICHUS U
WJUTFOCTPALIMH PELICHNS] YPABHEHUN U HEPABEHCTB;

c(hOpMUPOBAHHOCTh MPEACTABICHUI OO0 OCHOBHBIX MOHATHUSX MaTeMAaTHYECKOTO aHaIW3a U UX
CBOMCTBaX, BIJIAJICHHE YMEHUEM XapaKTepHu30BaTh MOBEACHUE (PYHKIMM, MCIOJIB30BAHUE
ITOJIyYECHHBIX 3HAHUM ISl ONIMCAHUA U aHAJIN3A PEAJIbHBIX 3aBUCUMOCTEM;

BJIa/ICHHE OCHOBHBIMU MOHATHUSIMU O IJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYpaX, UX
OCHOBHBIX CBOMCTBaX; C()OPMHUPOBAHHOCTH YMEHHUSI paclo3HABaTh TeoMeTpuuyeckue (GUrypbl Ha
YepTekax, MOJCISIX M B PEabHOM MHUpPE; MPUMEHEHHE H3YYCHHBIX CBOMCTB T'€OMETPUUYECKHUX
buryp u popmyn A pelieHrus reOMeTPUIECKUX 3a/1a4 U 3324 ¢ IPAKTHUYECKUM COJIEP:KaHUEM;

c(OpMHUPOBAHHOCTh TMPEICTABICHUN O Tpoueccax M SBIEHUSAX, HMEIOUIMX BEPOSTHOCTHBIN
XapaKkTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pEaIbHOM MHpPE, OCHOBHBIX IIOHATHIX
AIIEMEHTAPHOU TEOPUH BEPOSITHOCTEW; YMEHUN HAXOJUTh U OLICHUBATh BEPOATHOCTH HACTYIUICHUS
COOBITHIM B MPOCTEHIINX NPAKTHUYECKUX CUTYalMSIX U OCHOBHBIE XAPAKTEPUCTHKU CIyYalHBIX
BEIINYUH;

BJIaACHUC HAaBbIKAMH HMCIIOJIb30BaHUA I'OTOBBIX KOMIIBIOTCPHBIX ITPOI'PaMM IIPH PCIICHUH 3a1a4.

2.CTpyKTYypa U coJep:KaHue y4eOHO0i TUCUHIINHBI

2.1 O0beM y4eOHOM AMCUHMILIMHBI U BUABI Y4eOHOH padoThl

Buja yueOHo# padboThl O6beM yacoB
CyMmmapHasi yueOHasi HATPY3Ka BO B3aUMO/IeCTBHH € 234
npenojaaBareieM

Camocmoamenvnasn paboma He npenycmorpeno
O0bem 00pa3zoBaTe/IbHOI POrPaMMBbI 248

B TOM YHCJIC:

TEOPETHIECCKOE O0YICHUE 234
nabopaTtopHble pabOThI He npenycmorpeHo
MPAKTUUYECKOE 3aHATHUS He npegycmorpeno
KypcoBasi paboTa (ITpOeKT) He npenycmoTrpeno
KountposbHas pabora He npenycmotpeno
KOHCYJIbTallUU 6
Camocmosmenvras paboma He npegycmotpeno
IIpome:xyTouHnas arrectanusi B gopMe dK3aMeHa 8




2.2. TeMaTH4YeCKHUil IJIAH U co/iepKAHUE YUeOHOH JuCHUILTHHBI «MaTeMaTukay

HaumeHnoBaHue pa3iesnos Coaep:xkanmne y4eOHOIo MaTepuaJa, JjadopaTtopHbie padoThl 1 OB LeM YACOE Yposenn
U TeM NPaKTHYeCKHe 3aHATHS, CAMOCTONATE/IbHAsI padoTa 00y4alouuxcs OCBOCHHS
1 2 3 4
PA3JIEJI 1. AJITEBPA 122
Coaep:xkanne y4yeOHOro marepuajia: JleiicTBUTENbHBIE YHUCIA.
Tema 1.1. Pa3zButue [TpubnuxeHHble BbIYKCICHUS. PalMoHanbHble ypaBHEHHMsSI U HEPABEHCTBA. 12 9
MIOHSATHS O YHCIIE. Metoxn unTepBanoB. AnreOpanyeckue MpeoOpa3oBaHUs MaTEeMAaTHYECKHX
BBIPa)KCHUM.
Coaep:kanne y4deOHOro marepuaJia: Kopun u crenenn. Kopuu
HaTypaJbHOM CTENEHM U3 4YWClIa W UX CcBoMcTBa. MppannoHanbHbIe
ypaBHeHusl. [Ipuemsbl ux pemeHus.
Crenenu ¢ paMoHaIbHBIMU ITOKA3aTEIAMU U UX CBOMCTBA .CTeneHn
C IEWCTBUTEIBHBIMU ITOKa3aTeNAMHU. JIECTBHUSA CO CTENEHAMHU 16 2
Jlorapupm umcna u ero cpoiictBa. OCHOBHOE Jiorapupmuyeckoe
TOXJ1eCTBO. [lecaTnuHble U HaTypanbHble Jorapudmsl. [IpaBuna neictBuit
Tema 1.2. KopHn, ¢ norapupmamu. Ilepexogq k HoOBoMy ocHOBaHuio. Jlorapupmuueckue
CTEICHU H JOrapu(MBbl. ypaBHEHMsI U HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHMS.
Ilpakmuueckue 3anamusa: Pelienre MppallMOHAIbHBIX YPaBHEHUN 2
Jlaboparopnas paborta HE MPEAYCMOTPEHO
KonTponbHas pabora HE NPEAYCMOTPEHO
CamocrostenbHast paboTa HE IIPENYCMOTPEH
KoncynbTanus HE MPELYCMOTPEHO
Conep:xxkanne ydeOHoro marepuana: ODyakinuu. O6nactb
ONpeJiesieHnss W MHOXKEeCTBO 3HaueHuWd. CrocoObl 3anaHus (QYHKIUU.
Tema 1.3. DyHKwmm, uX I'paduk  dyHKUUH, MOCTPOCHHE rpadpuxoB  QyHKUMHA, 3aJaHHBIX
. pa3nuuHbIMU crioco0amu. CBoiicTBa (YHKIIMH: MOHOTOHHOCTH, YETHOCTbD,
CBOMCTBA U rpaduKu. 16 2

HEYETHOCTb, OTPAaHUYECHHOCTb, NEPUOAUYHOCTD. [IpoMekyTKH BO3pacTanus
u yObIBaHUS, HauOojblllee W HauMeHbluee 3HayeHUs. CTeneHHas,
nokasarejbHasi, Jjorapugmuueckas W TPUTOHOMETpUYECKHE (YHKIUU.
ITokazarenpHple ypaBHEHHs M HepaBeHCTBA. (OCHOBHBIE NPHUEMBI HX




perieHusl.
[Mpumepsl  QYHKIIMOHATBHBIX 3aBHCUMOCTEH B peallbHBIX MpoIeccax u
SIBJICHUSIX.

[IpeobpazoBanue rpadukoB: MapauieibHbIA NEPEHOC, PACTSHKEHUE U
C)KaThe BJIOJIb OCEH KOOPJIMHAT.

Ilpakmuueckue 3auamun ['padudeckuii METOI pEIICHUS ypaBHEHUN 1
HEpaBEHCTB: UCIOJIb30BaHUE CBOUCTB U rpadukoB pyukiuit. [loctpoenue
rpadukoB QyHKITHH.

JlaGopaTtopnas pabota

HE MPETyCMOTPEHO

KounTponsnas padota

HE MPEyCMOTPEHO

CamocTodaTenbHas paboTa

HE IPElyCMOTPEHO

Koncynbranus

HE MPEyCMOTPEHO

Tema 1.4. OcHOBBI
TPUTOHOMETPHU.

Conepxanne yueOHoro marepuana: Paguannas mepa yrina. Cunyc,
KOCHUHYC, TAHT€HC M KOTaHreHC uucia. OCHOBHbIE TPUTOHOMETPUYECKUE
ToxkaecTBa. [lepuoanyHocTh TpUroHOMeTpUUYeCKUX (yHKUUNA. DOpMYyIIbI
npuBeneHus. PopMyIIbl CIIOKEHUS (CHHYC, KOCHHYC M TaHI€HC CYMMBI U

pasHOCTH JBYX YrioB). DOpMynbl YABOEHHOTO aprymenrta. ®opmyisl 32
MPOU3BEACHUS U CYMMBbI TPUTOHOMETPUYECKUX (PYHKITHI.

OOpaTtHbple TpUTrOHOMETpUYECKHe (YHKUMU. TpPUrOHOMETpUYECKUE
YpPaBHEHMsI U HEpaBEHCTBA. OCHOBHBIE ~ TIpUEMBI  pPEILICHUS
TPUTOHOMETPUYECKUX YypPAaBHEHUHW M HEPAaBEHCTB. TpUTOHOMETpHUS B
NPUKIIAJIHBIX 3a/1a4yax.
Ilpaxmuueckue 3anamusa: TpuroHomeTpuieckue GyHKIUU.
[TpeoGpa3oBaHus TPUTOHOMETPUUECKHUX BbIpakKeHUU. Brruucienue 5

3HaUYEHUN TPUTOHOMETpUUECKUX QyHKIUN. Pemenue
TPUTOHOMETPUYECKUX YPABHEHUU U HEPABEHCTB.

JlabopaTtopnas pabota

HE MPEyCMOTPEHO

KontponpHas pabora

HE NPEyCMOTPEHO

CamocrositenbHast paboTa

HE MPEyCMOTPEHO

KoHncynpranus

HE MPEIYCMOTPEHO




KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUA

PASAE.L2. BEPOSITHOCTEM %
Conepxanne yuyeOHOro marepuasna: OCHOBHbIE TOHATHS
KOMOMHATOPUKHU. 3aJay Ha MOJCYET YHClia pa3MEIIeHH, epecTaHOBOK, 2 1,2
COYETAHUM.
Ilpakmuueckue 3anamusn
Tema 2.1. DnemenThI KomOunaTopHblie 3a1auu. Pemenue 3aaq Ha iepedop BapHaHTOB. 2
KOMOMHATOPHKH. JlaGoparopnas padora HE IIPEAYCMOTPEHO
KontposbHas pabora HE MPEyCMOTPEHO
CamocTodaTenbHas paboTa HE MPEyCMOTPEHO
Koncynpranus HE MPEyCMOTPEHO
Conep:xkanne y4yeOnoro wmarepuana: CoObITHEe, BEpOSTHOCTDH
coobiTua. Buasl coOwiTuii. HezaBucumocTh coObITHH. BeposiTHOCTH 6
coObITHs. ClOKEeHHEe U YMHOKEHHE BEPOSITHOCTEH.
Tema 2.2. DeMeHTE [TpakTideckue 3aHsATUS HE MPEyCMOTPEHO
TEOPHH BEPOATHOCTEIH. Jlaboparopnas pabota HE MPEyCMOTPEHO 1.2
KontposbHas pabora HE MPEyCMOTPEHO
CamocTtosaTenbHas paboTa HE MPEyCMOTPEHO
Koncynpranus HE IIPENYCMOTPEHO
Conep:xxkanue y4eO0HOro MarepuaJa: [IpencraBnenue
JTAHHBIX(TaOMUIBI, AMarpaMMbl, Tpaduku). 3agadyd MaTeMaTHYEeCKOM 4 1,2
cratucTukd. O00O0IIEHNE U CHCTEMATH3ALMS 3HAHUIA.
Ilpakmuueckue 3anuamusn
Tema 2.3. D11eMEeHTBI Pemenne npakTHUECKUX 3a/1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX 2

MaTeMaTUYECKOM
CTATUCTHUKHU.

MCTOJOB.

Jlaboparopnas paborta

HE MPEAYCMOTPEHO

KonTponbHas pabota

HE MPEyCMOTPEHO

CamocrositensHast paboTa

HE MPETyCMOTPEHO

KoHncynbranus

HE MPEyCMOTPEHO




PA3EJ 3.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Tewma 3.1. IIponsBogHas
GbyHKIHH.

Coaep:xkanne y4yeOHOro mMarTepuaJa: [Ipenen  yHkuMH.
[IpousBognas. IloHsarue o mnpousBoaHor (QyHKIMU. HenpepsBHOCTH
¢bynkuu. [Ipon3BogHbBIE CyMMBI, Pa3HOCTH, MPOU3BEIEHUS, YaCTHOTO.
[Ipou3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUNA, TPUTOHOMETPUUECKUX
byakumii, tuddepeHnupoBaHre CI0KHBIX QYHKITH.

12

Ilpaxmuueckue 3anamusn

[Tpumenenue npaBua U Gopmya AU depeHIMPOBaHUS IS
HaXO0>KJICHHsI IPOU3BOIHBIX 3JIEMEHTAPHON (PYHKIINH,
TPUTOHOMETPUUECKUX (PYHKIHUH.

JlabGoparopnas padota

HE IPElyCMOTPEHO

KonTponsnas pabora

HE IIPElyCMOTPEHO

CamocTtodarenpHas paboTa

HE IIPElyCMOTPEHO

Koncynbranus

HE MPEyCMOTPEHO

Tema 3.2. [Ipunoxenue
MIPOU3BOJHOMN.

Conepxanne yueOHOro marepuaJa: ['eoMmeTpuiecKuii CMbICIT
MIPOU3BOIHOM. YpaBHEHUE KacaTeIbHOU K TpaduKy QyHKIIH.

6

Ilpakmuueckue 3anamuna: PU3NUECKUN CMBICT IPOU3BOIHOM.

2

Jlabopartopnas pabota

HE MPEyCMOTPEHO

KonTponbsHas pabora

HE MPEAYCMOTPEHO

CamocTosTenbHas padboTa

HE MPEyCMOTPEHO

Koncynpranus

HE MPEAYCMOTPEHO

Tema 3.3. UcciaenoBanue
(GYHKIUU C TOMOIIBIO
IIPOU3BOJAHOMN.

Coaep:xkanue y4eOHOro MaTepuasa: DKCTPeMyMbI (yHKITUH.
Bropas npousBoHas, ee reoMeTpudeckuil M GU3MUECKUNA CMBICIL.
[IpuMeHeHne MPOU3BOIHON K HCCIIEIOBAHHIO (DYHKITUN U TOCTPOCHUIO

rpadukoB. [IpuMepsl HCTIOTB30BaHMSI POU3BOTHON TSI HAXOKICHHSI 12
HAWITYYIIEeTO PEeIIeHHUs B MPUKIAIHBIX 3a1a4ax. HaxoxaeHne CKopocTH Juis
npoliecca, 33JaHHOT0 (GOPMYIION U rpaHUKOM.

Ilpakmuueckue 3anamus 5

HauOosnpiiee v HanMeHblee 3HaUYeHUS (PYHKIIMU Ha OTPE3Ke.




Jlaboparopnas pabota

HE MPEyCMOTPEHO

KonTponbHas pabora

HE MPEyCMOTPEHO

CamocTosTenbHas paboTa

HE IPEyCMOTPEHO

Koncynbranus

HE MPEyCMOTPEHO

Coaep:xkanue yueOHoro marepuadna: IleppoobpasHas u UHTErpal.

OnpeneneHHbII unterpan.  ®opmyma  Herotona—IJlelOHuIa.
[IpuMeHeHre ONpeNeIeHHOr0 WHTErpajia JUuisi HaxOKJICHMS IUIOMIaaH 8 2,3
KPUBOJIMHEWHON Tparneuuu. [Ipumepbl npuMeHeHns nHTerpaia B pU3UKe U
T€OMETPHH.
Ilpakmuueckue 3anamus

Tema 3.4. IlepBoobpasHas [Ipumenenne mpaBun U (Hopmyn UHTETPUPOBAHUS IS 4

1 MHTCrpal. HaXO0XJEHUSI HEOMPEJAEIECHHOTO U OMPEAEIECHHOr0 uHTerpanoB. [lnomanp
KPUBOJIMHEWHOW Tpaneluu
Jlaboparopnas pabota HE IPElyCMOTPEHO
KonTpomnbsHas pabora HE IPEAYCMOTPEHO
CamocTtodarenpHas paboTa HE MPENYCMOTPEHO
KoHncynpranus HE NIPETYCMOTPEHO

PA3JIEJI 4. IT'EOMETPUSA 112
Conepxxanue  y4yeOHOro Marepuaja: [ImannmeTpust.

Crepeomerpusi. Axcuombl ctepeomeTpund. OcHOBHBIE (UTYyphl B
npocTtpaHcTBe. llapannensHocTh nmpssMod M 1IOCKOCTH. [lapamiensHOCTh 18 23
mIockocten. [lepnenauKyIapHOCTh NPAMOM U TIOCKOCTH. [leprieHnukymnsap '
Y HAkKJIOHHasA. J[ByrpaHHBIA Yroyl. Yrojg MexAy NpsIMOM M IUIOCKOCTBIO.

Tema 4.1. IIpsamble Yroa Mexay II0CKOCTIMHU. [lepreHauKy I ipHOCTD JBYX MJIOCKOCTEM.

Y IJIOCKOCTH B Ilpakmuueckue 3anamus

IPOCTPAHCTBE. [Tpumenenue Gopmyi MIAHUMETPUHN AJI PEIICHUS PACYETHBIX 9

3aaad. HapaJ'IHCHBHOCTB HpHMOﬁ " IIJIOCKOCTH, ABYX MJIOCKOCTEH.
Bzaumnoe PACIOJIOKECHHUE ABYX IMPAMBIX B IIPOCTPAHCTBC.

JlaGopaTtopnas pabota

HE MPEyCMOTPEHO

KonTponbHas pabota

HE MPEYCMOTPEHO

CamocrositenbHast paboTa

HE NPEyCMOTPEHO




Koncynbranus

HE MPEyCMOTPEHO

Tema 4.2. MHOTOrpaHHUKH
U IJTOIIAN UX
ITIOBEPXHOCTEM.

Coaep:kanmne yuyeOHOro marepuana: MHOIOrpaHHUKU. DJIEMEHTHI
MHOTOTpaHHUKA: BEpIIMHBI, pedpa, rpaHUu. MHOrorpaHHble yIJbl.
Brimykiible MHOTOTpaHHUKHU.

IIpusma. Ilpsamas m HakinonHas npusMma. [IpaBwibHas npusMa.
[Tapannenenunen. Kyo. Cummerpuu B kyOe, B mapamnenenunese. [Lnomans

OOKOBOM U MOJTHON MOBEPXHOCTH MPU3MBI. 12
[Mupamupa. IlpaBunpHas nupamuga. Anodema. YcedeHHas
nupamuaa. Terpasnap. I[lnomaas OOKOBOW UM IMONHOM TMOBEPXHOCTH
MUPaAMU/IBI.
CeueHust NpU3MbI U TUPAMUBI.
[IpaBunbHBIE MHOTOTPAHHUKH (TETPAdp, KyO, OKTadp, JOJEKAIP U
HUKOCAdIP).
Ilpakmuueckue 3anamuna: Pemenue 3amad Ha HAXOXKJICHHE 5

IreOMCTPUYICCKNX BCIIMYUMH MHOT'OI'PAHHUKOB.

Jlaboparopnas pabota

HE MPEyCMOTPEHO

KonTpomnpHas pabora

HE MPEyCMOTPEHO

CamocTtodarenpHas paboTa

HE IPElyCMOTPEHO

KoHncynpranus

HE MPEyCMOTPEHO

Tema 4.3. Tena
BpAILEHHUS U
IJIOIIAU UX
IIOBEPXHOCTEN.

Conepxxanne y4eOHOro martepHaJa: Hwmeagp u  KoOHYC.
OcHoBaHmMe, BbICOTa, OOKOBas MOBEPXHOCTh, OOpasyrolas, pa3BepTKa.

VYceuennsiii konyc. llap u cdepa. Ceuenus ten BpameHus. [Liomans 8
OOKOBOI1 U TIOJIHOI TOBEPXHOCTH TeJ BpalleHusl .BriucanHbie 1 ONMcaHHbIe
MHOTOTPaHHUKH.

Ilpakmuueckue 3anamusa  PemieHne 3amad = Ha HAXO0JICHHE 5

TCOMCTPUYICCKUX BCIINYIUNH TCJI BpAICHH.

JlabopaTopHast paboTa

HE MPEYCMOTPEHO

KonTposnbHas pabota

HE MPEyCMOTPEHO

CamocrositenbHas paboTa

HE MPEyCMOTPEHO

Koncynbranus

HE MPETyCMOTPEHO




Tema 4.4. O0BEMBI
MHOTOT'PAaHHUKOB U TeJ
BpaIllCHUS

Conepxxanue yuyeoHoro marepuaga: OObeM U ero U3MEpeHHE.
®opmynsl 00beMa npusMbl U nuiIuHApa. Popmynsl o0bemMa MUpaMuabl U

N 4
KoHyca. @opmyna obbema mapa. [lomobue Tten.OTHOmIEHUS MIOMAAEH
MOBEPXHOCTEH U 0O0HEMOB MOTOOHBIX TEII.
Ilpakmuueckue 3anamusa BpranciieHne 00bEMOB MPOCTPAHCTBEHHBIX TEII. 5

[Tomo0Oue Ten.

Jlaboparopnas pabora

HE IPElyCMOTPEHO

KonTponbsHas pabota

HE MPEyCMOTPEHO

CamocTosTenpHas pa60Ta

HE MPEyCMOTPEHO

Koncynbranus

HE IIPEyCMOTPEHO

Conepxanne yueoHoro marepuana: [IpsmoyronsHas (nekapToBa)
cHUCTEMa KOOpAMHAT B mpocTpaHcTBe. Dopmyiia pacCTOSTHUS MEXKIY IABYMsI
TouKamH. YpaBHeHus cheprl. KoopauHaThl cepeiMHbI OTpe3Ka

Bektopel. Moayne Bektopa. PaBeHcTBO BekTOopoB. CroxeHue 12
BEKTOPOB. YMHOXXE€HHME BEKTOpa Ha uucio. KoMIiaHapHble BEKTOPHI.
Paznoxxenne BekTopa mo HampasieHusM. Koopaunatsl Bektopa. [[nmHa
Tema 4.5. BekTOpa. CKalsipHOE TMPOU3BEICHUE BEKTOPOB. YTOJI MEXAY JBYMS
Koopannatsl u BEKTOPaMH.
BEKTODHI. Ilpakmuueckue 3anamus 9
3agauu B KoopauHatax. JleiicTBus ¢ BekTopamu. BekTopHble 3a1aun.
Jlaboparopnas pabota HE MPEyCMOTPEHO
KonTponbHas pabora HE NPEAYCMOTPEHO
CamocrosiTensHas padora HE MPESyCMOTPEHO
KoncynbTanus HE MPELYCMOTPEHO
Koncynpranus 6
[TpomexyTouHas arTectauus | SK3aMeH 8
Bcero 248 4

JUist XapakTepUCTHKU YPOBHS OCBOEHUS y4eOHOT0 MaTepuasa UCIOIb3YIOTCS CIeAYIoNIe 0003HaUeHNS:
1. — o3HaKOMUTENBHBIN (y3HABAHHUE PaHEEe U3YUYEHHBIX 0OBEKTOB, CBOMCTB);

2. — penpoayKTUBHBIN (BBINOJHEHHUE ACSITEILHOCTH 10 00pa3iy, UHCTPYKIIMHU UK TIOJT PYKOBOJCTBOM)
3.-IIPOIYKTUBHBIN (TJITAHUPOBAHHUE U CAMOCTOSTEIHHOE BBHITIOTHEHHE JEATEILHOCTH, PELICHHE TPOOIEMHBIX 3a/1a4.




3. YciioBHud peajiu3aliy NPOrpaMMbl YUYeOHOH AMCIMIJIUHBI

3.1 Tpeb6oBanus K MHHHUMAJILHOMY MaTepUATIbHO-TEXHUYECKOMY
o0ecreYeHunIo

Jlns peanu3anuy NporpaMmbl y4eOHON AUCIUTIIMHBI TPEAYCMOTPEHBI

CIIeAYIOLINE CIIEUATbHbIE TOMEIICHUS:
Kabuner «MaTteMaTuKku», OCHAIEHHBIH 000PYTIOBAaHUEM:

e paboume MecTa MO KOJIMYECTBY 00yUaIOIMMUXCS;

e pabouee MeCTO MpenogaBaTes;

e HeoOXxoauMas METOAMYEcKas U CIpaBOYHas JUTEpaTypa
TexHuueckue cpeacTBa 00ydeHUs:

® KOMIBIOTEPHI

® MyJIbTHUMEIUNHBIA IPOEKTOP

® MyJIbTHUMEIUIHBIEC TPE3EHTAIUU 10 TEMATUKE JUCIUTIINHBI

3.2 HNudopmannonHoe odecriedeHne peajn3alui MPporpaMmmabl
OcHoBHasf JuTepaTypa

1.boromomnos, H.B. Maremartuka [Tekcr] : yuebnuxk mist CI1O / H.B. boromonos, I1.1.
Camoitnenko.- 5-e u3f., mepepad. u nom. - Mocksa : FOpaiit, 2016. - 396 c. -
(ITpodeccuonansuoe obpazosanue) - ISBN 978-5-9916-5424-1.

2.boromomnos, H.B. Ilpakrrueckue 3amanus no maremaTtuke [Tekct] : yue6. mocobue mist
CIIO / H.B. boromonmnos.- 11-e u3na., nepepad. u gom. - Mocksa : FOpaiir, 2016. - 495 c. -
(ITpodeccuonanprOe 006pazoanue) - ISBN 978-5-9916-6107-2.

JlonoTHUTEe/ILHAS JINTEpPaTypa
1. B.B. bapaymkun, A.A. [IpokodneB. MaTemaTnka. DIeMEHTHI BbICIIEH MaTeMAaTHUKH:
yueOnmk: B 2 T. T. 1 / B.B. bapaymkun, A.A. Ilpokodprse. — M.: KYPC, HUI] UH®OPA-
M, 2017. — 304 c. — (Cpennee npodeccruoHaibHOEe 00pa3oBaHue). - Pexxum mocryna:
http://znanium.com/catalog/product/615108

2. Canponos U.B., 3rokun [1.H., BeneButuna C.C.MaTtemaTuka. D1€MEHThI TUCKPETHOM
MareMatuku: YueoHoe nocooue / Canponos M.B., 3rokun [1.H., BeneButuna C.C. -
Boponex:BIJITY um. I'.®. Mopo3zosa, 2013. - 118 c.: ISBN 978-5-7994-0526-7 -
Pexxum noctyma: http://znanium.com/catalog/product/858342

HNuTepHeT-pecypcebl

www.feior.edu.ru  (MudopmanMoHHbIe, TPEHUPOBOYHBIE W  KOHTPOJIBHHBIC
MaTEpHAIIBI).

www.sehool-eolleetion.edu.ru (Enunast xomurekuuu udpoBbIX 00pa3oBaTeNbHBIX
pecypcoB)



http://www.feior.edu.ru/
http://www.sehool-eolleetion.edu.ru/

4. KoHTpPOJIb U OLIEHKA Pe3y/JIbTATOB OCBOEHUSI Y4eOHO# N CUMILINHBI

Kontponr # olieHKa pe3yinbTaTOB OCBOCHHUS  y4eOHOM  JUCHHUILIAHBI
OCYIIECTBIISIETCS TIPETIOIaBaTENIeM B MPOIlecce MPOBEPKU JTOMAITHETO 3a/1aHUs, PEIICHUS
3aJ1a4, BBITIOJIHEHUSI MHIUBUYabHBIX 33/IaHUM, IPOEKTOB, MPE3CHTAIIHI.

Pesynbratel  OOydeHHMsT pacCKpBIBAIOTCS  4Ye€pe3 YCBOCHHBIE 3HAHUA U
NpUOOpPETEHHbIE YMEHHUS, HAITPABJICHHbIE HA OCBOEHUE OOIINX KOMITETEHIUH.

@®opMbI U METOIBI
KOHTPOJISI U OLEHKH
pe3yJIbTaToOB
00y4eHUs1

Pe3yabTaTnl 00yuenust

b JAUYHOCHIHDBIX:

c(OPMUPOBAHHOCTh NPEJCTABICHUM O MaTeMaTUKe Kak
YHUBEPCAJIBHOM SI3bIKE HAyKH, CPEIACTBE MOJEINPOBAHUSA
SBJICHUH U IIPOLIECCOB, UIEAX U METOAAX MATEMATUKH;

IIOHUMAHWE  3HAYMMOCTH  MaTE€MaTUKUH Ui  HAy4HO-
TEXHUYECKOr0 Imporpecca, cOpMUPOBAHHOCTh OTHOILICHHS K
MaTeMaTUKe KaK K YaCTH OOIIeUeIOBEUeCKON KyIbTyphl Yyepes
3HAKOMCTBO C MCTOPHEW PAa3BUTHs MAaTEMAaTHKH, JBOJIOLHACH
MaTeMaTUYEeCKUX UICH;

- BBITOJIHCHUE
HPAKTUIECKUX
(KOHTPOJIBHBIX,
CaMOCTOSITETbHBIX)

pasBUTHE JIOTHUECKOTO MBIIUIEHUsS, NpOCTpaHcTBeHHoro | PA0OT;

BOOOpaXCHHUS, aITOPUTMUYCCKON KYJIBTYPhl, KPUTHYHOCTHU
MBIIIJICHUS HA YpOBHE, HEOOXOJAMMOM I  Oyaylnen
npo(eCCHOHANBHONW  JEATENBHOCTH, IS MPOJIOJDKEHUS
00pa3oBaHUs U CaMOOOpPa30BaHUS, - UCCJIEI0BATENIbCKAs
yueOHas paboTa;

- MOJATOTOBKA
pedeparoB, TOKIAI0B;

OBJIAJICHUE MATEMAaTHYCCKUMH 3HAHUSAMH W YMCHUSMH,
HEOOXOJIMMBIMU B TIOBCEHEBHOW JKU3HH, JHJSi OCBOCHHUS | - PEIICHHE
CMEXHBIX ©CTECTBEHHOHAYYHBIX JTUCIUIUIMH W JUCIUIUIMH | BAPUATHBHBIX 3aJ7a4 U
npoECCHOHAIIBHOTO IMKJIA, I MOydeHUs] 00pa3oBaHHS B | YIPAKHCHHA.
o0nacTsix, He TpeOyIuX YIIIyOJIEHHONH MaTeMaTH4eCKOu
MOJIFOTOBKH,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa3oBaHHIO, B TOM YHCIIC
caMoO0Opa30BaHUIO, HAa  MPOTSDKEHUH  BCEW  KU3HU;
CO3HATEIIbHOE OTHOIICHUE K HEMPEPHIBHOMY OO0pa30BaHUIO
Kak YCIOBUIO YCIIEIHON npo¢ecCUOHATBHON u
OOIIECTBEHHOM JICSITCIIbHOCTH;

TOTOBHOCTB M CIIOCOOHOCTB K CAMOCTOSITETIbHON TBOPUYECKON U
OTBETCTBEHHOMU JIEATEIIBHOCTH;

TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY CO
CBEpCTHUKAaMHU B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-HMCCIEI0BATENIbCKOM, MPOEKTHOM W JPYrHX BHAAX




ACATCIIbHOCTH,

OTHONICHHE K MNPO(PECCHOHATBHOW  JCSATEIBHOCTH  Kak
BO3MOKHOCTH y4YacTHsl B PEHICHUU JIMYHBIX, OOIIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOLICHAIIMOHAIBHBIX IPOOIIEM;

® Memanpedmemnblx:

YMEHHE CaMOCTOSITENIbHO OIpPENeNsITh LEIN AESTeIbHOCTH U
COCTaBJATh  IUIAHBl  JIEATENIBHOCTH;  CaMOCTOSITEJIBHO
OCYLIECTBIISITb,  KOHTPOJUPOBATH U  KOPPEKTUPOBATH
JESATENBHOCTD; MCIOJIb30BaTh BCE BO3MOYKHBIE PECYPCHI IS
JOCTH)KEHUSI TIOCTABJIEHHBIX IeJIed W pealu3aluu IUIaHOB
NESATENbHOCTH; BBIOMPATh YCHEIIHbIE CTPATErHMH B Pa3IMYHbIX
CUTYaLUAX;

YMEHHE MPOAYKTUBHO OOLIATBCS M B3aUMOJEHCTBOBATH B
Ipollecce COBMECTHOM JEsTeNbHOCTH, YUYMUTBHIBATh IMO3UIUH
JPYTUX YYaCTHHUKOB JEATENbHOCTH, 3()(PEKTUBHO pasperaTh
KOH(JIMKTHI;

BJIaJCHHE HaBBIKAMU MM03HABATEIILHOM, y4eOHO-
HCCIIEIOBATEBLCKOM M MPOEKTHOM AEATEIbHOCTH, HAaBBIKAMH
paspemieHdss MpoOJieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATEIBHOMY MTOUCKY METOJOB PEUICHUS MPAKTUYECKUX
3a71a4, IPUMEHEHUIO PA3JIMYHbIX METOJI0B ITO3HAHMS;

TOTOBHOCTH Hu COCOOHOCTH K CaMOCTOSITCIILHOU
HH(pOPMAIIMOHHO-TIO3HABATSIIPHOM  JCATEILHOCTH, BKJIIOUAs
YMEHHE OpPHUEHTHPOBATHCS B  PaA3IMYHBIX  HMCTOYHHKAX
uH(popMalui, KPUTHUYECKU OIICHUBATh M HMHTEPIPETUPOBATH
uH(}OpMaIIKIO, MOJYyIaeMyI0 U3 Pa3INYHbIX HCTOYHUKOB;

BJIAZICHUC A3BIKOBBIMU CPCACTBAMH. YMCHHEC SACHO, JIOTUYHO U
TOYHO H3Jaratb CBOIO TOYKY 3pCHHA, HCIIOJb30BaATb
AJICKBATHBIC A3BIKOBBIC CPCACTBA,

BJIaJICHWE HaBBIKAMH TIO3HABATEIIbHOW pedIeKCHH  Kak
OCO3HAHUS COBEPIIAEMBIX JICUCTBUM M  MBICIUTEIIBHBIX
MPOLECCOB, UX PE3YJIbTATOB M OCHOBAHW, T'PaHUI] CBOETO
3HAHUS U HE3HAHMS, HOBBIX MO3HABATEIbHBIX 3a/1a4 U CPEACTB
JUISL X JIOCTHOKEHUS

LEJIEYCTPEMIIEHHOCTh B IOUCKAX W TPUHIATHM PELICHUH,
C000pa3nTENbHOCTD U UHTYULIUA, Pa3BUTOCTh
IPOCTPAHCTBEHHBIX  IPEACTABICHUN; CHOCOOHOCTH  BOC-
IPUHUMATh KPacoTy U TApMOHUIO MUDA;

* npeOMemmubIxX:

c(OpMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHUKE KaK YacTH
MUPOBOM KYJIBTYPbl M MECT€ MAaTeMAaTUKH B COBPEMEHHOM

- BBINOJIHEHUE
MPaKTUYECKUX
(KOHTPOJIbHBIX,
CaMOCTOSTENbHBIX)
pabor;

- IOATOTOBKA
pedeparoB, JOKIAI0B;

- UCCIIeZIOBATEIbCKAS
ydeOHas paboTa;

- peleHne
BapUaTHBHBIX 3a7a4 U
YIPAKHEHUM.




OUBHUIN3AalI1H, CIIoco0ax OmucaHMs SIBJICHHI pCajibHOTO MHpa
Ha MaTEMATHYCCKOM S3BIKC,

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O MaTEeMaTUUYECKHUX
NOHATHSX KAaK BaXHEHIIMX MaTeMaTHUYEeCKHX MOJENsX,
MO3BOJISIIONINX OMKUCHIBATh U U3Yy4yaTh pPa3HbIE MPOIECCH U
ABJICHUS; TIOHMMAaHHE BO3MOXHOCTH aAKCHOMATHYECKOIO
MOCTPOCHUSI MATEMATUYECKUX TEOPHi;

BJIaJICHWE METOJIaMH JI0KA3aTelbCTB U aJTOPUTMOB pEIICHUS,
yMEHHE WX  TPUMEHITh, TMPOBOJIUTH  JOKa3aTeIbHBIC
pacCcyXJIeHHs B XOJI¢ PEIICHUS 3a/1ay;

BIIQJICHUE CTaH/IAPTHBIMU MIPUEMaMH PEIICHUS paliOHAIbHBIX
u HPPALMOHAIIBHBIX, MOKa3aTeIbHBIX, CTENECHHBIX,
TPUTOHOMETPUYECKUX YpPaBHEHHI U HEPABEHCTB, UX CHCTEM;
HCIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM, B TOM
YyuCye IS TOUCKA MYTH PEIICHHUS U WJUTIOCTPAIlUU PelICHUS
YpaBHEHUIA U HEPABEHCTB;

c(hOopMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHSATHUIX
MaTeMaTUYEeCKOI0 aHalau3a M HX CBOMCTBAaX, BIIAJICHUE
YMEHUEM XapaKTepPU30BaTh MOBEACHUE byHKIHH,
WCIIOJIb30BAHUE TOJYYECHHBIX 3HAHUW Uil ONUCAHUSA U
aHaJu3a peajabHbIX 3aBUCUMOCTEN;

BJAJICHUC  OCHOBHBIMH  TOHATUSAMHU O  IUIOCKUX H
NPOCTPAHCTBCHHBIX T€OMETPUUYECKUX (PUTYpaxX, UX OCHOBHBIX
CBOHCTBaX; C(HOPMHPOBAHHOCTH YMEHHUS  paclo3HABATh
reoMeTpudeckue (UTYphl Ha YepTekax, MOJCIIAX U B
pealbHOM  MHpe; NpPUMEHEHHE  M3YYCHHBIX  CBOWCTB
reoMeTpuueckux ¢uryp u  popmyn s pelieHUs
TCOMETPUYECKUX  3a7a4 W 33Jad ¢  MPaAKTHYECKUM
coJiep KaHHEM;

c(OpMUPOBAHHOCTH MPECTABICHHUH O MpolIeccax U SIBJICHHUSX,
UMEIOIIMX  BEPOATHOCTHBIA  XapakTep, CTAaTUCTUYECKUX
3aKOHOMEPHOCTSIX B PEaJbHOM MHUPE, OCHOBHBIX MOHSITHAX
DIIEMEHTAPHOW TEOpUH BEPOSATHOCTEW; YMEHUHW HAXOIOUTh U

OIICHMBATh  BEPOATHOCTH  HACTYIJIEHUS  COOBITUH B
MPOCTEUIINX  IPAKTUYECKUX  CUTyallMsIX U  OCHOBHBIC
XapaKTEPUCTUKHU CITyYalHbIX BEJIUYUH;

BJIaJICHUE HaBBbIKAMU WCTIOJIb30BAHUS TOTOBBIX

KOMITIBIOTCPHBIX IpOrpamMm Ipr pCIiCcHUHA 3a1a4.

- BBITIOJTHEHUE
MPAKTUICCKUX
(KOHTPOJIbHBIX,
CaMOCTOSITEIIbHBIX )
pabor;

- IOATOTOBKA
pedeparoB, JOKIA/I0B;

- UCCIIeZIOBATEIbCKAs
ydeOHas paboTa;

- peleHne
BapUaTHBHBIX 3a7a4 U
YIPA)KHEHUM.




HﬂaHI/IpOBaHI/Ie y‘leﬁHbIX 3aHATHH C HCN0JIL30BAHUEM AKTUBHBIX M

Ipuio:xenne 1

HHTEPAKTUBHBIX (JOpPM U MeTO10B 00yUeHH S

Ne Tema yueOHOTO 3aHATUS Kon AKTHBHBIEC U UHTEPAKTUBHBIC dopmupy
n/m -BO (GOpMBI 1 METOABI OOYUEHUS eMble
qaco AJIEMEH
B Th1 O.K.
1 | Pa3BuTHE MOHATHUS O YHUCIIE. 12 | AHanu3 KOHKPETHBIX CHTYAIlHi.
Huckyccns.
2 | KopHu, CTETCHH u | 16 | Ilpesentanus. duckyccus.
JorapudMsl

3 | @ynknumn, ux cBoiictBa u | 16 | [IpesenTarus.
rpadukH. Keiic-mero.

4 | OCHOBBI TPUTOHOMETPHUHU. 32 | Pabora B rpynmax. [Ipe3enranusi.

AHanu3 KOHKPETHBIX CUTYallUid.
5 | DnemMeHThl KOMOMHATOPUKH 4 | CocTaBieHue CXeM, WHCTPYKIUN
Y NIPE3CHTAIUH.

6 | DmemeHTHI teopun | 6 | CocraBneHue " perieHue
BEPOSATHOCTEI. POOJIEMHBIX BOIIPOCOB.

7 | DnemeHTHl MaTeMaTH4eckod | 6 | Mo3roBoi mrypm.

CTaTHUCTHKH. CocTaBiieHH€ MTPE3eHTalUN

8 | [IponsBoaHast GyHKIIHH. 14 | Tlpe3enTanus, paboTa B Tpymnmnax.

9 | UccnegoBanue QyHKIUH 14 | AHanu3 KOHKpETHBIX CHUTYyaluil, OK 02.
C IOMOUIbIO perieHne mpoOJIeMHBIX BOTIPOCOB, OK 03.
NPOU3BOJAHOM. Kelc-MeTO/I. Cocrasnenne | OK 04.

pa3aTOYHOrO MaTepuaa. OK 05.

10 | UccnenoBanue GpyHKUUHU 14 | IIpe3enTtanus, rpymmnoBas paboTa OK 06.
C IOMOUIBIO C WJUTIOCTPATUBHBIM MaTEPHAJIOM. OK 07.
IIPOU3BOTHOMU. OK 09.

11 | [lepBoobOpa3nas u| 8 | Pemenue npobreMHBIX CUTYAIIH.
WHTETpal.

12 |Ilpsambie u miockoctu B | 18 | PabGorta B rpymnmax mo penieHuro
IPOCTPAHCTBE. NpoOJIEMHBIX 3a/lay, COCTaBJICHHE

Npe3eHTaI1H.

13 | MHoOrorpaHHUKU u| 12 | AHanu3 KOHKPETHBIX CHTYyaIluil,

TUTOLIA U ux peleHne MpooJIEMHBIX BOIIPOCOB
IIOBEPXHOCTEM.

14 | Tena Bpamienus u mwomanu | 8 | CocraBieHue pa3gaToYHOTO
UX IIOBEPXHOCTEN. Marepuaia

15 | O0bémbl MHOrorpaHHukoB | 4 | PaGorta B rpynmax mo peuieHUro
U TeJI BpalleHUs npoOJIEMHBIX 3a]a4, COCTaBJICHUE

pe3CHTAIH

16 | KoopauHaThl U BEKTOPHI. 12 | PaGora B rpymnmax Mo pelieHuro

npoOJEMHBIX 3a7a4, COCTaBICHUE
MPE3EHTALNU




OK 02.0cymiecTBiATh TOHWCK, AaHATUW3 M HHTEPNPETAlHI0O HH(POPMAINH,
HEOO0XOAUMOH [T BRIIOJTHEHHS 3a/1a4 MTPO(HECCHOHATBHOM IeATEIbHOCTH.

OK.03. TlnanupoBaTh W peaIu30BBIBaTh COOCTBEHHOE NpPO(ecCHOHAIBHOE H
JMYHOCTHOE pa3BUTHE.

OK 04. PaboraTh B KOJUIEKTUBE U KOMaHAE, 3(P(PEKTUBHO B3aMMOJAEICTBOBATH C
KOJUIEraMH, pyKOBOJICTBOM, KJIMEHTAMH.

OK 05. OcyumectBiasiTb yCTHYIO M TNHCBMEHHYIO KOMMYHHUKAIIMIO Ha
roCcyAapCcTBEHHOM si3blke Poccuiickoit denepannu ¢ yueToM 0COOEHHOCTEN COLMAIIBHOTO
U KYJIbTYPHOI'O KOHTEKCTA.

OK 06. IIposBnsiTh rpa’kJIaHCKO-TIATPUOTHYECKYIO TIO3UIINIO, JEMOHCTPUPOBATH
OCO3HAHHOE TIOBE/ICHUE HAa OCHOBE 00I1€YeIOBEYECKUX [IEHHOCTEH.

OK 07.ConeiicTBOBaTh COXPAHEHHIO OKPYKAIOIIEH cpeibl, pecypcocOepeKeHuIo,
3¢ (HEeKTUBHO JEHCTBOBAThH B UPE3BBIYANHBIX CUTYALIUAX.

OK 09. Ucnons3oBaTh WH(POPMAIIMOHHBIE TEXHOJOTHH B TPOQECCHOHATHLHOMN
NESATENBHOCTH.

4.2 Bonpochl AJ11 MIPOMEKYTOYHOM aTTecTaAlMH

1. leiicTBus ¢ npubnmxeHHbIME ynciiamiu. [IpaBuna moacyera mudp.

2. KommnekcHble yncia (onpeaencHus).

3. JleficTBUS HaJ KOMIIJIEKCHBIMU YHCIAMH.

4. YucnoBas GyHKIUS U CLIOCOOBI €€ 3aaHMusl.

5. Onpenenenue rpaduka QyHkiuu, mpeoOpazoBaHue rpaduKos.

6. UeTHble, HEUETHbIE, IEPUOANYECKIE (DYHKIIUU.

7.MOHOTOHHOCTb, OTPaHMYCHHOCTb, Max, MIN, HauOOJIbIINE, HAUMEHBIINE
3HaueHUs (QYHKLHUU.

8. HenpepbiBHOCTB yHKIIMHU. MeTOA HHTEPBAJIOB.

9.0npeneneHne W CBOMCTBA CTENEHU C JCUCTBUTENBHBIM IIOKa3aTeJIeM.
10.ITokxazarenbHas GyHKLMS, €€ CBOWCTBA U IpaduK.

11.0Onpenenenuss  norapupma. Ilpumepsl. JlecaTuuHple U HaTypaJibHbIE
JorapuQMmsi.

12.CgoiicTBa norapudmos.

13.JIorapudmuueckast pyHKIUS U ee rpaduk.

14.0npeneneHre TPUTOHOMETPUYECKUX PYHKITUHN JTFOO0TO yria.

15.CBolicTBa TPUTOHOMETPUYECKUX (PYHKITHI (Y4ETHOCTD, IEPUOJUIHOCTH ).

16. TpuroHoMeTpuyecKkre TOXKIAECTBA.

17.®@opmynel npuBEACHUS.

18.3HaueHust TPUrOHOMETPUUECKUX (DYHKIIMI HEKOTOPHIX YTIIOB.

19.06patHbie TpUroHOMeTpUYecKre (HyHKLINU.

20.Tpuronomerpuueckue GopMyIbl.

21 .Pemenue ypaBHeHUs SiN X = a.

22 Pemenue ypaBHEHUs coS X = a, tg x. = a.

23.CgoiicTBa u rpaduk GpyHKIUU y = SIN X.

24.CpoiicTBa U rpaduk GyHKIUHU Y = COS X.

25.CBoiicTBa u rpaduk QyHKIHH y = 1gX.

26.AKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

27 ITapannenbHOCTh NPSIMON U INTIOCKOCTH.

28.B3auMHOE pacrosoKeHNUE MPSIMBIX B IPOCTPAHCTBE. YTOJI MEXY HNPSIMBIMHU.



29.0npeneneHre MPOU3BOIHON (YHKIIHH.

30Tabnuia nporu3BOAHBIX.

31.IlpaBuna auddepeHnupoBanms.

32.I'eomeTrpruueckuii 1 GU3NIECCKUN CMBICT TIPOU3BOIHOM.
33.UccnenoBanue PyHKIMHA HA MOHOTOHHOCTH C IIOMOIIBIO MIPOU3BOAHOM.
34.CtauroHapHbie TOUKU. TOYKH IKCTpEMyMa.

35.Iloctpoenue rpadukoB GyHKIIUU C TOMOIIBIO TPOU3BOTHOM
36.0mnpenenenue nepBooOpazHoii. HeonpeaeneHusiit uHTETpa.
37.TaGnuna UHTETPaJIOB.

38.CBolCTBa UHTETPAJIOB.

39.0npeneneHHbIi HHTETPAI.

40.1Tnomans KpUBOJIMHENHOW TPATICIUU.

41 Ilpocreiimme nuddepeHnnansubie ypaBHEeHUS.

42.CnyyaliHBI{ OTIBIT, CIydaiiHOe cOOBITHE. YacToTa COOBITHIA.

43 TlepecraHoBKa.

44 PazmMelieHue.

45 Coueranus.

46.0Onepatiu HaJl COOBITUSIMU, TEOPEMBI CIIOKEHUS U YMHOKEHHS BEPOSATHOCTEH.
47 lnckpeTHas ciy4yaliHas BEJIMYHHA.

48.ITonsiTHE 0 3aKOHE OOJIBIITUX YUCEIL.

49 3agayyn MaTEMaTHYECKOU CTATUCTUKHU.

50 AKCHMOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

51 [TapamienbHOCTh NPSMOU U IIJIOCKOCTH.

52 B3auMHOE€ pacroIOKEHUE MPSMBIX B IPOCTPAHCTBE. YTOI MEXAY MPSMBIMHU.
53 IMapayienbHOCTH TJIOCKOCTEH.

54 IlapannenbHoe npoekTupoBanue. M300paxkenue Guryp B CTEpeOMETPUH.
55 IepneHAUKYISPHOCTD MPSIMOU U TIIIOCKOCTH.

56 [lepneHauKymsip, HAKJIIOHHAS, TPOCKLIUS.

57 Teopema 0 3-X NMEPIEHINUKYJIAPAX.

58 JIByrpanHsblii yroi. M3mepenne 1ByrpaHHbIX yIJIOB.

59 [lepneHAUKYISIPHOCTH IIOCKOCTEH.

60.MHuororpansuk. [IpaBriibHbIE MHOTOTPAHHUKM.

61. ITpuzma.

62.I1paBunbHas npusMma.

63.I1psAMOYTONBHBIN Napajieaenunes.

64.Ilonsatue oobema. CBoiicTBa 0OBEMOB.

65. [Tupamua.

66. Hunmuaap.

67. Konyc.

68.Cdepa u map.

69.B3anMHOE pacnoyioxKeHUe MIIOCKOCTU U 1Iapa.

70.Bektop. OCHOBHBIE OIIpENEIEHUS.

71.B3arMHOE pacnoioKeHue BEKTOPOB B IPOCTPAHCTRBE.

72.CnoxeHue, BBIUUTAaHUE BEKTOPOB, 33JJaHHBIX HAIIPABJICHHBIMU OTPE3KaMH.
73.YMHOXKEHUE BEKTOpa Ha YUCIIO.

74.BexTop B cUCTEME KOOPAHUHAT.

75. [lericTBUA HaJ BEKTOpaMU, 3aJaHHBIMUA KOOPIUHATAMU.

76.CxansipHoe Npou3BEICHNE BEKTOPOB.



77.Teopema [Tudaropa.

78.DopMyIIbl IIIONIAAN TPEYTOJIbHUKA.

79.®opMybl IIIOMIAAN TUIOCKUX (PUTYP.

80.Pa3Bepka uunuuapa. [nomaas noBepXHOCTH HUIIMHIPA.
81.Pa3Bepka u mioma b NOBEPXHOCTH KOHYCA.

82. Ilmomaaps MOJIHON MOBEPXHOCTH M 00BEM HAKJIOHHOM.
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