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1. MACHOPT
paboueii mporpaMMbl y4eOHOI TN CHUNIIHHBI

OV /.11 MartemarTuka:
ajare0pa u Ha4yaJla MaTeMaTH4YeCKOI0 AHAJIN3a; reoMeTpHs

1.1. Ob6aacTh NpMMeHeHHs1 NPOrPaMMBbl y4eOHOH AUCHHMIINHBI:

Pabouas mporpamma paspaboraHa Ha ocHoBe «lIpumepHoil mporpammsl 0011€00pa30BaTENIbHOM
y4eOHOH AucIuIuInHbl «MaTtemaruka: anredpa 1 Hayajla MaTeMaTHYECKOro aHaln3a; TeOMETPHUs» aBTOpa
bammakoBa M. ., ¢ yyerom TexHHUYECKOro npoduisi Moxy4aeMoro mpopeccuoHaIbHOIO0 00pa3oBaHus
i poecCHOHANBHBIX 00pa30BaTeNbHBIX OpraHu3anuii, pekomeHmoBanHoii DPI'AY «DUPO» mis
peanuzanuu OITOIT CITO nHa 6a3e oCHOBHOTO 001Iero 0Opa30oBaHUs C TOJYYCHHEM CPEIHETOo OOIIero
0o0pa3oBaHMs, B COOTBETCTBUU C «PexoMeHIanusMu MO OpraHU3alMH IOJYyYEHHs] CPEIHEro OOIIero
o0pa3oBaHMsl B IIpelieslax OCBOEHUS O00pa3oBaTElIbHBIX IPOrPaMM CpPEJHEro MNpo(ecCHOHAIBHOIO
oOpazoBaHusi Ha ©0a3e OCHOBHOro o0Omero oOpa3oBaHus € ydeToM TpeOoBaHUH (eaeparbHbIX
rOCYJapCTBEHHbIX O0OpPa30BaTENIbHBIX CTAHAAPTOB M IOJIy4aeMOH HpoQpeccuu WM CIEeUUaIbHOCTH
cpeanero mnpogeccHoHansHOro 00pa3zoBaHus» (MUChMO JlemapTamMeHTa TOCYJapCTBEHHOM MOJIMTUKU B
cdepe moaroroBku pabounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne06-259).

1.2. MecTo mucuuniauibl B cTpykrype OINOIL:

HucuuruinHa «MaremaTuka: aiaredpa v Hadajaa MaTeMaTHYeCKOro aHaJIN3a; FeOMETPUS MPUHAICKUT
K 001eo0pa3oBaTebHOMY MKy TPOTPaMMBbI TOATOTOBKM CHEIHMAIMCTOB CPEJIHEro 3BeHa Ha 0Oasze
OCHOBHOr0 00111ero o0pa3oBaHusl ¢ MOJYYEHHEM CPEJHEro oOuero o0pa3oBaHUs MO CHEIHATBHOCTH:
08.02.01 «C23C» 08.02.05 «COuA»
Peanun3anus nporpaMmsl HarpasieHa Ha (opMUpoOBaHHUE 00111€00pa30BaTEIbHBIX KOMIIETEHIIUHI:
OK 1. [JoHnmarp CyIIHOCTh M COIMAJIBHYIO0 3HAYMMOCTh CBOEH Oynyiel npodeccuu, NposiBisITh K HEH
YCTOMYUBBIA UHTEPEC.
OK 2. OpraHu3oBbIBaTb COOCTBEHHYIO JESTEIBHOCTb, BBIOMpATh THIIOBBIE METOIBI M CHOCOOBI
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3((PEKTUBHOCTh U Ka4ECTBO.
OK 3. IlpuHuMaTrh penieHHss B CTaHJAPTHBIX W HECTAHJAPTHBIX CHUTyalUsX M HECTH 3a HHX
OTBETCTBEHHOCTb.
OK 4. OcymecTBisiTh TOUCK M HCIOJIb30BaHHE HH(popManuu, HeoOxomumon it 3(QeKTuBHOTO
BBINOJIHEHUS TPO(HECCHOHANIBHBIX 3a/1a4, TPOPECCUOHATBHOTO U TMYHOCTHOT'O PA3BUTHSI.
OK 5. MHcnonb3oBaTh HH(POPMALMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTUU B MNPO(ecCHOHATBLHOU
JESTEIBHOCTH.
OK 6. PaboraTh B KOMJIEKTHBE M KOMaHJE, 3((}EeKTHUBHO oOIIaThcs C KOJUIETaMH, PYKOBOJICTBOM,
MOTPEOUTENSMHU.
OK 7. bparb Ha cebsi OTBETCTBEHHOCTH 3a PAa0OTy UIEHOB KOMaH/bl (IIOJAYMHEHHBIX), 3a pPE3yJbTarT
BBITIOJTHEHUS 3a/1aHUH.
OK 8. CaMocTOSTENBHO ONMPEeNsaTh 3a1auu MpodhecCUOHATBFHOTO U JIMYHOCTHOTO Pa3BUTHS, 3aHUMAThCS
caM000pa3oBaHHEM, OCO3HAHHO MJIAHUPOBATH MOBBILIEHUE KBATH(DUKALINY.
OK 9. OpueHTHpOBATHCS B YCIOBUSAX YaCTONW CMEHBI TEXHOJIOTUN B MPOHECCHOHATBHOM IeATeTbHOCTH.
1.3 . ey 001meo0pa3zoBaTeIbHON Y4e0HOM JMCHUILIMHBI, TPeOOBAHNSA K pe3y/ibTaTaM
OCBOEHHS JUCHUILINHBI:
Copepxanue nmporpaMMmsl « MaTemMaTHKay HAIIPABJIEHO HA JOCTHKEHHUE CIENYIOLINX
neJiei:
e o0ecrnieueHne CHOPMUPOBAHHOCTU MPEJACTABICHUNH O COLMAIBHBIX, KYJIbTYPHBIX U HCTOPHUUYECKUX
(akTOopax CTaHOBIIEHUS] MATEMATUKH;
e obecrnedyeHue chOPMUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMHUECKOTO U MaTEMaTHYECKOT'O MBIIIICHHS,
e obecrnedyeHue chopMUPOBAHHOCTH YMEHHI MIPUMEHSTH MOJIyY€HHbIE 3HAHUS NP PEILICHUH Pa3InYHbIX
3ajady;
e oOecreueHue CHOPMUPOBAHHOCTH TIPEICTABICHUNM O MaTEMaTHKE KaK YacTh OOIIeYeTIOBEUYECKOM
KyJbTYPBbl, YHUBEPCAILHOM SI3bIKE HAYKH, TO3BOJISIOLIEM ONMUCHIBATh U U3ydaTh peajbHble MPOLECCHI
U SIBJICHUSL.



OCHOBY MporpamMMbl COCTaBIISIET COJIEpXKaHHME, COTJIAaCOBAaHHOE C TPeOOBaHUSAMHU (elepatbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa CPEAHET0 00I1Iero 0opa3zoBaHus 6a30BOT0 yPOBHS.

Copepxanrie y4eOHOW NUCIUIUTMHBI pa3padOTaHO B COOTBETCTBHH C OCHOBHBIMHU COJIEP)KAaTEIbHBIMU
JMHHASIMHU 00yUYCHHS MaTeMaTHKe:

e anreOpanyeckas JIMHUS, BKIIOYAIOIIAS CHCTEMATHU3AlUIO CBEICHHH O 4YHCIaX; M3yYeHHE HOBBIX H
0o000IIeHne paHee W3YYCHHBIX oOnepanuii  (BO3BEJACHHWE B  CTENCHb, W3BICUYCHUE KOPHS,
norapuMUpOBaHUE, CHHYC, KOCHHYC, TAHT€HC, KOTAHTCHC W OOpaTHhIE K HUM); W3YYCHHE HOBBIX
BUJIOB YHCIIOBBIX BBIPOKCHHH © (OpPMYI; COBEPIICHCTBOBAHWUE TPAKTUYCCKUX HABBIKOB U
BBIUUCIIUTENIFHOW KYJIBTYpBl, PACIIUPEHHUE W COBEPIICHCTBOBAHHE anreOpanyecKkoro amrmapara,
c(OPMHPOBAHHOTO B OCHOBHOM IIKOJIE, M €ro NPUMEHEHHE K PEIICHHIO MaTeMaTUYeCKHX |
MPUKIIAIHBIX 33/1a4;

® TEOpPETHKO-(OYHKIIMOHAIbHAS JIMHUS, BKIIOYANOMIAs CHUCTEMATH3AIMI0 M PACHIMPEHHE CBEICHHH O
(GYHKIHSAX, COBEPIICHCTBOBAHME TpaPUUECKUX YMEHHH; 3HAKOMCTBO C OCHOBHBIMH HJACSIMU U
METOAaMH MaTeMaTHYeCKOro aHaiu3a B 00BEMe, MO3BOJSIOIIEM HCCIEeIOBaTh JJIEMEHTApHBIC
(GYHKIHMHU ¥ peliaTh MpoCTeiInne reoMeTpudeckue, GU3nIecKue 1 Ipyrue NpuKIaaHbIe 3aJauu; JINHUS
ypaBHeHI/If/'I U HCPABCHCTB, OCHOBAHHAA Ha INOCTPOCHHU U UCCIICAOBAHUN MATCMATUUYCCKHUX MOI[GJIGI;'I,
MEPECceKaroIascs C anreOpamyeckod M TEOPETUKO-(YHKIMOHAIBHONH JMHHUSIMUA M BKIIIOYAFOIIAS
pa3BUTHE M COBEPIICHCTBOBAHWE TEXHUKM alreOpandeckux mpeoOpa3oBaHUil s pELICHHUs
ypaBHCHHIA, HEPABCHCTB U CHCTEM; (OPMHUPOBAHUE CITIOCOOHOCTH CTPOUTH M MCCIICIOBATH MPOCTEHININE
MAaTeMaTUUYCCKHUEC MOJCIIM IPU PCIICHHMU NPHUKIAAHBIX 3adad, 3adad U3 CMCKHBIX U CICHHUAJIbHBIX
JMCHUTUINH;

® TreoOMETpUYECKas JIMHHUSI, BKIIIOYAIOIAsl HATJISIHBIC MPEICTABICHHS O MPOCTPAHCTBEHHBIX (UTypax W
M3yYeHHE HMX CBOWCTB, (DOPMUPOBAHHE M PA3BUTHE IMPOCTPAHCTBEHHOTO BOOOPAKEHUS, Pa3BUTHE
CIIOCOOOB TEOMETPHUYECKUX HM3MEPEHHH, KOOPJMHATHOTO M BEKTOPHOIO METOJOB Il PEIICHUS
MAaTEeMaTUUYCCKUX U MIPUKIIAHBIX 3a/1a4,

® CTOXAacTUYeCKas JIMHUS, OCHOBAaHHAs HA Pa3BUTHMM KOMOMHATOPHBIX YMEHHUH, MIpPEICTaBIECHUN O
BEPOSITHOCTHO-CTATUCTUYCCKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIET0 MUPA.

PasButne COACPIKATCIIbHBIX 1850805071 CHOCO6CTByeT COBCPHICHCTBOBAHNIO HHTCJUICKTYAJIbHBIX H
pPCUEBBIX YMEHHH IyTeM OOOTallleHUs MAaTeMaTHYECKOTO $3bIKA, PA3BUTHUS JIOTUYECKOTO MBIILJICHHUS,
(bopMHpyeT HAaBBIKM CAaMOCTOSTEILHOW Yy4eOHOW NEeATETbHOCTH, CAMOOOPAa30BaHUSA W CaMOpeaTn3aliu
JMYHOCTH.

OcBoenue cojaepkaHus Yy4yeOHOW IuCHUIUIMHBI «Marematuka» oOecreuyuBaeT JOCTHXKCHHUE
CTYAICHTaMH CJIEIYIOIUX PE3YIbTaTOB:

* IMYHOCTHBIX:

— c(OpMUPOBAHHOCTh MPEJCTABICHUNH O MaTEeMaTHKE KaK YHHBEPCATbHOM SI3bIKE HAYKH, CpPEICTBE

MOACIINPOBAHUA SIBJICHUU U MMpoIeCCOB, UACAX U MECTOAaX MAaTECMATUKU

— TMOHMMAaHHE 3HAYMMOCTM MaTeMaTHKH JIi HayYHO-TEXHHUYECKOro Iporpecca, c(HOpMUPOBAHHOCTb

OTHOIIIEHUS K MaTeMaTHKE KaK K YacTU OOIIEeUYeIOBEUEeCKOW KYyJIbTYyphl Yepe3 3HAKOMCTBO C HCTOpHEH

pa3BUTHS MAaTEMaTHKH, BOJIOIUEH MaTeMaTHYECKUX UIIEH;

— Pa3BUTHE JOTMYECKOI'0 MBILIUIEHHUS, IPOCTPAHCTBEHHOI'O BOOOPAaKEHUS, aITOPUTMUYECKON KYJIBTYpBI,

KPUTUYHOCTH MBILIUIEHUsS] HA ypOBHE, HEOOXOAMMOM Juid Oyayiel npodeccHoHalIbHOM AEATeNbHOCTH,

JUTSI TIPOJIOJIKEHUST 00pa30BaHMs M CAaMOOOPa30BaAHUS;

— OBJIaJICHUE MAaTeMaTUYECKUMH 3HAHUSIMH U YMEHUSIMHU, HEOOXOAMMBIMU B TIOBCEHEBHOM KU3HU, IS

OCBOCHHA CMCIKHBIX CCTCCTBCHHOHAYYHBIX AUCHUIINIMH W AUCHUIIINH HpO(beCCI/IOHaJ'II)HOFO OUKJIa, AJIs1

nojryyeHus o0pa3oBaHus B 00JacTAX, HE TPEOYIOMUX yIiayOJIeHHONH MaTeMaTHYeCKON OJArOTOBKH;

— FOTOBHOCTbh M CHOCOOHOCTh K O0pa30BaHMIO, B TOM YHUCJIE CaMO00pa30BaHUIO, HAa MPOTSHKEHUH BCEH

KM3HHM;, CO3HATENIbHOE OTHOIIEHHWE K HEMpPEephIBHOMY OOpPa30BaHUIO KaK YCJIOBUIO YCIEUIHOH

po¢eCCHOHAIIBHON 1 00IIIECTBEHHON JIEATEIbHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITEIbHOM TBOPUECKOI U OTBETCTBEHHOM IEATEILHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYTHUYECTBY CO CBEPCTHHKAMH B 00pa30BaTEIIbHOM,

OOIIIECTBEHHO IOJIE3HOM, yueOHO-NCCIIeA0BATENILCKOM, TPOSKTHOM U APYTUX BUAAX NEATEIHHOCTH;

— OTHOIICHHUE K HpO(l)eCCI/IOHaJ'II)HOI\/'I JACATCIBbHOCTH KaK BO3MOXXHOCTH YYaCTHUA B PCIICHWHN JIMYHBIX,

OOIIECTBEHHBIX, T'OCYIaPCTBEHHBIX, OOLIEHAIIMOHAIBHBIX PO0IeM;

* METANPEAMETHDBIX:



— YMEHHE CaMOCTOSITEJIbHO OINPENENATh LEIU JEATEIbHOCTH U COCTABJIATH IUIaHbl AEATEIbHOCTH;
CaMOCTOATENIBHO OCYILECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH ACATEIBHOCTh; MCIIOIb30BaTh BCE
BO3MOXHBIE PECYPCHI I JOCTHXKEHUS MOCTABJIEHHBIX LEIECH W pealM3alUM IJIAHOB JIESITEIbHOCTH;
BBIOMpATh YCIIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYaIUsX;

— yYMEHHE MPOAYKTUBHO OOMIATHCS W B3aUMOJCUCTBOBATH B MPOIECCE COBMECTHOW IEATEIHHOCTH,
YUUTHIBATh MO3UIMU JPYTUX YYACTHUKOB JIEATEIbHOCTH, 3D (PEKTUBHO pa3peiiaTh KOHPIUKTHI;

— BIQJICHHE HABBIKAMU TI03HABATEIHHOW, y4eOHO-HUCCIIEIOBATENLCKON M MPOCKTHOU AESTeNhHOCTH,
HaBbIKaMU pa3pelieHusi NpodiieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IOMCKY METO/IOB
peLIeHHS TPAKTUYECKUX 3aa4, IPUMEHECHHIO PA3JIMYHbIX METOJOB [TIO3HAHUS,

— TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSTEIbHOW HH(POPMAIMOHHO-TIO3HABATEILHOU AESITENbHOCTH,
BKJIIOYAsi YMEHHE OPHCHTUPOBATHCS B Pa3IMYHBIX MCTOYHHUKAX WH(GOPMAIMU, KPUTHUYECKU OIICHUBATH W
HMHTEPIPETUPOBATH HHPOPMAIIHIO, TOTYYaeMYIO U3 Pa3IMYHbIX UCTOYHUKOB;

— BJIQJICHUE S3BIKOBBIMU CPEACTBAMM: YMEHHUE SICHO, JIOTUYHO M TOYHO M3JaraTb CBOK TOYKY 3PEHUS,
HCII0JIb30BAaTh aJICKBAaTHBIE S3bIKOBBIE CPECTBA;

— BIQJICHHC HABBIKAMHU TIO3HABATEIHLHOW pEQIICKCMM KaK OCO3HAHWs COBEPIIAEMBIX JCHCTBUU W
MBICJIUTENIbHBIX MPOLIECCOB, UX PE3YyJbTaTOB M OCHOBAHMI, I'PAHULl CBOETO 3HAHUS U HE3HAHUSI, HOBBIX
[03HABATEJIbHBIX 3a7a4 U CPEJICTB JJISl UX TOCTHKCHUS,

— IeNIeyCTPEMIICHHOCTh B MOUCKAX M MPHUHITUU PELICHU, COOOPAa3UTENILHOCTh M UHTYHUILIUS, PA3BUTOCTD
MIPOCTPAHCTBEHHBIX MPEICTABICHHIA; CIIOCOOHOCTh BOCIIPUHUMATE KPACOTY U TAPMOHHIO MHPA;

* IpeAMEeTHBIX:

— c(hopmMupoBaHHOCTh TMPEACTaBICHUNH O MaTeMaTUKE KaK 4YacTH MHUPOBOM KYyJIbTYpbl U MeCTe
MaTEeMaTHUKd B COBPEMEHHOW [MBHIM3ALMM, CIIOCO0AX OMHMCAHUS SIBICHUI peallbHOTO MHpa Ha
MAaTEMaTUYECKOM SI3BIKE;

— ¢(OpMUPOBAHHOCTH MPEACTABICHUN O MATEMATHUYECKUX MOHATUSAX KaK BaXKHEHIIMX MAaTeMaTUYECKUX
MOJIETISAX, MO3BOJISIOMIMX OMUCHIBATh M U3y4YaTh PA3HbIE MPOLECCHI U ABJIEHUS; IOHUMAaHUE BO3MOKHOCTH
AKCMOMAaTHUYECKOI0 MOCTPOCHHS MAaTEMATUYECKUX TEOPUIL;

— BJAQJCHUE METOJAMHU JO0KA3aTEJbCTB M aJTOPUTMOB PEUICHUS, YMEHUE UX IMPUMEHSTh, MPOBOJIUTH
J0Ka3aTeJIbHbIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

— BJIAJICHUE CTAHJAPTHBIMHU MPUEMAMU PEIICHUS PALMOHAIBHBIX U UPPALMOHAIBHBIX, TOKA3aTEIbHbIX,
CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUU W HEPABEHCTB, UX CHUCTEM; MCIOJb30BaHUE TOTOBBIX
KOMIBIOTEPHBIX MPOTPaMM, B TOM YHCJIE [JII NOUCKA IYTH PEMIEHUS W WUIIOCTPAUUMU PEIICHUS
YPaBHEHUH U HEPABEHCTB;

— c(hopMUPOBAaHHOCTh TMPEACTABICHUN OO0 OCHOBHBIX TMOHSTHUSAX MAaTEMAaTHYECKOTO aHalu3a U UX
CBOMCTBAx, BIAJCHHE YMEHHEM XapaKTepHu30BaTh MOBeAeHHE (PYHKIIMH, MCTOJIH30BAHUE MOYYEHHBIX
3HAHUM 11 ONUCAHUS Y aHAJIN3a PEATTbHBIX 3aBUCUMOCTEN;

— BIIQJICHHE OCHOBHBIMH TOHSTHUSMHU O TUIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, UX
OCHOBHBIX CBOMCTBaxX; C(OPMHUPOBAHHOCTH YMEHHS paclo3HaBaTh TeoMeTpudeckue GuUrypsl Ha
yepTekax, MOJICTISIX U B pealbHOM MHUpE; MPUMEHEHHE M3YUYEHHBIX CBOICTB TeOMETpUUYecKUx (uryp u
dbopmyn 1 perieHus TEOMETPUIECKUX 3a/1ad U 337124 C IPAKTUUECKUM COJIEP KaHUEM;

— chopMHpOBAaHHOCTH MPEACTABICHUI O MpoIleccax U SBICHUSX, UMEIOIINX BEPOATHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEATIbHOM MHUPE, OCHOBHBIX MOHSTHUSX 3JEMEHTapHOW TEOpUH
BEPOATHOCTEH; YMEHHI HaXOMUTh M OICHUBATh BEPOATHOCTH HACTYIUICHUS COOBITUH B MPOCTEUIINX
MPAKTUYECKUX CUTYalUsAX U OCHOBHBIE XapaKTEPUCTUKHU CIYyUYaHBIX BEJIMYHH;

— BJIQJICHUE HABBIKAMM MCIIOJIb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM MPH PELICHUH 3a/1a4.

1.4 Copepxanue y4eOHOM TUCHUIINHBI
Beenenue
MaremaTnka B HayKe, TE€XHHUKE, SKOHOMHKE, HH()OPMAIMOHHBIX TEXHOJOTMAX U MNPAKTUYECKOMH
nestenpHocTH. llenmm W 3agaum  u3y4yeHHs MaTeMaTHKu TMpu  ocBoeHuu mnpodeccuit CIIO u
cnenuansHoctei CIIO.
AJITEBPA
Pazeumue nonamus o uucine
[enble u paroHanbHble yncina. [leiicTBuTensHble uncna. [lpubausicentole goluucienus.
Komnnexcnuvie yucna.
Kopnu, cmenenu u n1ocapugpmot



Kopauun un cremenn. KopHM HaTypaiabHOW CTENEHM W3 uucia W uX cBoictBa. CremeHu c
palMOHAIBHBIMM IOKA3aTeNsIMHU, UX cBoWcTBa. CTENEHN ¢ AEHMCTBUTEIBHBIMM MOKa3zareasiMu. Ceoticmea
cmeneHu ¢ 0eticmeumenbHblM NOKA3ameseM.

Jlorapugm. Jlorapupm umciaa. OcHOBHOe jorapudMUyYecKoe TOXAECTBO. JlecaTuyHble U
HaTypajbHble Jorapudmel. [IpaBuna aelicTBuii ¢ norapudmamu. [lepexoq kK HOBOMY OCHOBaHUIO.

IIpeoOpa3oBanue ajredopandeckux Bbipa:keHuid. [I[peodbpazoBanue painoHaIbHBIX,
UppaIMOHATIBHBIX CTETIEHHBIX, TOKA3aTEeIbHBIX U JIOTapU(MUIECKUX BBIPAKECHUH.

Ilpakmuueckue 3anamus

Apudmernueckue ACUCTBUS HAA YUCIAMH, HAXOXKJIEHHE NPUOIIIKEHHBIX 3HAYCHHH BEIUYMH U
MOTPEIIHOCTEH BHIYUCICHHUH (a0COIIOTHON U OTHOCUTEIBHOM), CPAaBHEHUE YHCIOBBIX BHIPAKEHUH.

Brruucnenue u cpaBHeHUE KOPHEU. BrinogHeHne pacyeToB ¢ pajiuKalaMH.

Pemienue wuppanuoHanbHblx ypaBHeHUM. HaxokneHue 3HauyeHH CTeneHeW ¢ paluOHATIbHBIMHU
nokazatessimu. CpaBHeHue creneneil. [IpeoOpa3oBanus BbeIpaXeHUM, cojaepkalux crerneHu. Pemienue
MTOKA3aTEJIbHBIX YPaBHEHUH.

Pemenne npukiiaqHbeIxX 3a1a4.

Haxoxnenue 3naueHuii norapudma 1o npou3BoJIbHOMY OCHOBaHMIO. [lepexoa oT 0HOro OCHOBaHUS K
apyromy. Berancienue u cpaBaeHue gorapudmos. JlorapudMupoBanue n NOTCHINPOBAHUE BBIPAKECHUH.

[TpubnukeHHbIe BRIYUCICHUS U PEUICHHs IPUKIAAHBIX 3a/1a4. Pemenue norapudmMuaeckux
YPaBHEHUN.

OCHOBbBI TPUTTOHOMETPUH
OcHOBHbIE IOHATHS
Pannannas mepa yrna. BpamarensHoe aBuxenue. CUHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YHCIa.
OCHOBHBIC TPUTOHOMETPUYECKHE TOKAECTBA
®opmyiisl ipuBeacHuss. Popmyiisl cinoxeHus. DopMysisl yABOSHUS Dopmyivl NOJOGUHHO20 Y2]d.
IIpeoOpa3oBanus NpocTeHIIUX TPUTOHOMETPHYECKHUX BbIPAKeHU I
[Ipeobpa3oBanre CyMMbl TPUTOHOMETPUUYECKUX (PYHKIIMI B TPOU3BEICHUE U MIPOU3BEIACHUS B CYMMY.
Buipaosicenue mpuconomempuueckux GynKyul uepe3 maHeeHc noi08UHHO20 apeyMeHma.
TpuroHomerpuveckne ypaBHeHUs] 1 HEPABEHCTBA

[Ipocreiimme TpUroHOMeTpUUECKUe ypaBHeHUs. [Ipocmeiiuiue mpuzoHomempuieckue HepageHcmed.

OOpaTHble TPUTOHOMeETPHYECKHEe PYHKIIUM. APKCUHYC, apKKOCUHYC, ADKTAHT€HC.

Ilpakmuueckue 3anamus

Paguannblil METO U3MEPEHHUS YTJIOB BPALlEHUsI U CBA3b C IPaLyCHON Mepoil. OCHOBHBIE
TPUTOHOMETPUYECKHE TOKIECTBA, (POPMYIIbI CIOKEHHUS, YABOECHHUS, IPEOOPa30BaHUE CYMMBI
TPUTOHOMETpHUECKUX (PYHKIMU B MpOU3BeE/IeHHE, TPeoOpa3oBaHUe TPOU3BEACHUS TPUTOHOMETPUYECKUX
¢bynkuuii B cymmy. Ilpocreiiine TpuroHoMeTpuyeckue ypaBHEHUS! 1 HEPAaBEHCTBA.

OOpatHble TPUTOHOMETpUYECKHE (DYHKIMH: apPKCUHYC, apDKKOCHHYC, apKTaHT€HC.

DOyHKIUH, MX CBOHCTBA U IPAaUKH

@dynknun. O01acTh ONpeIEeTICHUSI 1 MHOXKECTBO 3HaUEHUM; Tpaduk QyHKIINHU, MTOCTPOCHHUE TpadhUKoB
GyHKIUH, 3aJaHHBIX Pa3IMYHBIMUA CIIOCOOAMH.

CaoiictBa ¢yHKunMu. MOHOTOHHOCTH, YETHOCTh, HEUETHOCTh, OTPAHMYEHHOCTH, MEPUOJUYHOCTb.
[IpomexyTku Bo3pacTaHus M yObIBaHUS, HAMOOJbIIEE W HAUMEHbIIEE 3HAYEHUS, TOUYKH DKCTpEMyMa.
I'padmueckas mHTepnperanus. [IpuMmepsl (yHKITMOHATBHBIX 3aBHUCHMOCTEH B pEANBHBIX TPOIECCax U
SBIICHUAX. ApupMETHIECKHe onepanuy Haa QyHKIHUIMU.

Cnoxnas ¢yHkuus (komro3uius). Ilonamue o nenpepvleHocmu GyHKYUU.

Oo6patubie pyukuun. Odracms onpedeneHuss u obaacmos 3Havenuti oopamuou yuxyuu. I pagux

obpamuotl pyHKYuU.

CreneHHble, NOKa3aTelbHble, JorapupmMuyeckne 1 TPUroHoMeTpruyeckne QyHKIUM.
OOpaTHbIe TPUTOHOMETPHUYECKHE PYHKIMHU

Omnpenenenust yHKIIUN, ©X CBOMCTBA U rpaduKH.

IIpeoOpaszoBanus rpadukos. [lapannenbHelii mepeHoc, CUMMETPUsS OTHOCUTENIBHO OCeil KOOpIUHAT U
CUMMETpHUSl OTHOCUTENIbHO Hayala KOOpJAUHAT, CHMMETPUS OTHOCUTENIBHO MPSAMOM Y = X, pacTsyKeHUe U
C)KaTue BIOJb OCEl KOOpAMHAT.

Ilpakmuueckue 3anamusn



[Ipumepsl 3aBUCHMOCTEN MEXIy NEPEMEHHBIMH B PEAJIbHBIX IpOLIECCAX M3 CMEXHBIX AMCLHUIUIMH.
Omnpenenenue Gpynkiuid. [loctpoenne u urenue rpadgukoB Gynknuii. Mccnenoanne ¢pynknuu. CBoicTBa
TUHEHHOW, KBaapaTUYHOW, KyCOYHO-TMHEHHOW U JpoOHO-TMHEWHON ¢yHKmil. HempepbiBHBIE U
nepuoanueckue GyHkuuu. CBoiicTBa U rpaduku CUHyca, KOCUHYCa, TaHTeHca U KoTaHreHca. OOpaTHbIe
¢yskuun u ux rpadpuku. OOparHble TpuroHOMeTpuueckue ¢yHkiuu. IlpeoOpasoBanus rpaduxa
byukuu. 'apmonnueckue konebanusd. [Ipuknanueie 3anauun.

[Toka3zarenbHbIE, TOrapuPMHUECKUE, TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCIEA.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IocaenoBareabHocTU. CriocoObI 3a/1aHUS U CBOWMCTBA YHCIOBBIX MOCIeI0BaTeIbHOCTEH. [loHamue o
npeodene nociedosamenviocmu. Cyujecmsoganue npedena MOHOMOHHOU 0SPAHUYEHHOU
nocnedogsamenvrnocmu. CyMMUpPOBaHHE MOCIe10BaTeNbHOCTENH. beckoHeYHO yObIBaroIIas reoMeTpruecKas
IIPOrPECCHS U €€ CyMMaA.

IIpousBoanas. IloHsTHe O TPOMZBOAHONW (YHKIMH, €€ TEOMETPUYECKHHA M (PU3WYSCKHH CMBICI.
VYpaBHeHue KkacaTenbHOH K rpaduky ¢yHkuuu. I[IpomsBoaHble CyMMBI, pa3HOCTH, MPOU3BEICHUS,
yacTHble. [Ipou3BOJHBIE OCHOBHBIX d3JEMEHTapHbIX (QyHKuud. IIpuMeHeHue mnPOU3BOAHOM K
WCCIICIOBAHUIO (PYHKIMA U MOCTPOCHUIO TpaduKoB. [Ipouszeoousvie 0Opamuol yHKyuu u KOMHOUYUU
@dyHrkyuu.

[Ipumepsl UCTIONB30BAaHUS NPOU3BOJHON JUISl HAXOXKJACHHUS HAWIYYILIEro pElICHUs B INPUKIIAJHBIX
3ajauax. Bropas npousBoaHas, ee reomeTpuueckuil U pusnueckuit cMpica. Haxoxaenue ckopoctu ais
mporecca, 3aIaHHoT0 POPMYJIION U TpaduKOM.

IlepBooOpa3nas u uHTerpaJ. IIpuMeHeHne ONpeneIeHHOrO MHTErpaga il HaX0KIEHUS IUIOIAAN
KpuBoNMHENHHON Tpaneuuu. Popmyna Herotona—Jleitonuna. Ilpumepbl NpUMEHEHMsI HHTErpaja B
¢bu3nKe U reoMeTpuu.

Ilpakmuueckue 3anamus

YucroBas mocieoBaTebHOCTh, CIOCOOBI €€ 3aJjaHMs, BBIYMCICHUS YJICHOB I10CIEA0BATEIbHOCTH.
[Ipenen nocnenoBarenbHOCTH. beckoHeUHO yObIBarolasi reOMETprUUecKast IPOrpecCHus.

[Tpon3BogHas: MEXaHUYECKUI U T€OMETPUYECKUM CMBICI IIPOU3BOJHOM.

VYpaBHeHue kacatenbHOW B oOmiem Buzae. [lpaBwna m ¢dopmynsl nuddepeHuupoBanus, Tadnuna
IPOU3BOJHBIX JIEMEHTAapHbIX (QyHKuMH. MccrnenoBaHue (QYHKIMHM C TOMOLIbIO IPOU3BOIHOM.
Haxoxnenne HanOoIbIIIero, HAMMEHBIIETO 3HAYCHHS U SKCTPEMAIbHBIX 3HAYEHUH (PyHKITUH.

WuTterpan u nepBoodpasnas. Teopema HetoTona—IJleli6nuna. [Ipumenenue nuTerpana K BBIYUCICHUIO
(u3NYECKUX BEIIMYMH U IIOLIA/IEH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHuss U cucTeMbl YypaBHeHWM. PannoHanbHble, HppalMOHANBHBIE, IOKA3aTelIbHbIE U
TPUTOHOMETPUUECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTE ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE NpUEMBl UX pEIIEHUs (pa3lOKEHWE HAa MHOYKHUTEIM, BBEJICHUE HOBBIX HEU3BECTHBIX,
MOICTAaHOBKA, TpapuecKuii MeToxn).

HepaBencrBa. PanuoHanbHble, HWppalMOHAIBHBIE, II0KA3aTEIbHBIE U  MPUSOHOMEmpUYecKue
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELICHHUS.

Hcnosb3oBanue CBOMCTB M rpapuKkoB (PYHKIMH NIPH PELICHUH YPABHEHHH U HepaBeHCTB. MeTtox
uHTepBasioB. M300pa’keHMe Ha KOOPAMHATHOM IIJIOCKOCTH MHOXKECTBA pEIIEHUH ypaBHEHUH U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU M UX CHCTEM.

Ilpuknaonwvie 3a0auu

[IpumeHeHne MaTeMaTHMUECKUX METOAOB Ul DPELIEHUS COJAEP)KATENBbHBIX 3aJad W3 Pa3iIMYHbIX
oOractell HAyKH U MPaKTHKU.

WHuTepnperanys pe3ynbrara, y4eT peajbHbIX OTpaHUYEHUH.

Ilpakmuueckue 3anamus

Kopuu ypaBnenuii. PaBHocunbHOCTh ypaBHeHuil. [IpeoOpa3oBanue ypaBHeHUil. OCHOBHBIE MPUEMBI
peuieHus ypaBHeHuil. Penienue cucrem ypaBHeHuil. VMcnonb3oBanue cBOMCTB U IrpaduKoB GYHKIUI JUIs
pellIeHns] ypaBHEHU U HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOITHOCTEHA
DJieMeHTbl KOMOMHATOPUKH



OcHOBHBIE TOHATHA KOMOMHATOPUKM. 3aJadd Ha MOJCYET 4YHCIa pa3MELICHHWH, IepecTaHOBOK,
couertanuii. Pemenue 3amau Ha mnepebop BapuantoB. Dopmyna Ounoma HeroTona. CoiicTBa
OuHOMMHANBHBIX K03 durmentoB. Tpeyronpuuk [Tackans.

JJieMeHTbI TeOPUHU BEPOSITHOCTEH

CoObITHE, BEpPOSTHOCTh COOBITHS, CIOXKCHHE W YMHOXKEHUE BeposiTHOCTEU. [lonamue o
He3agucumocmu cobvimutl. J{uckpemunas ciyyaiHas eiudyuHd, 3aKoH ee pacnpeoenenus. Yucnogvle
Xapakxmepucmuku OUCKPemHOoUl CIyyatHou eauyunsl. Ilonamue o 3aKkoHe OOTbUUX Yucel.

JIEeMEHTBI MATEeMATHYECKON CTATHCTUKHU

[IpencraBnenue naHHbIX (TaOIHIIBI, JHATPaMMBL, TpadUKn), ceHepanbHas
COBOKYNHOCMb, 8bIOOPKA, cCpedHee apupmemuueckoe, meouana. Ilonsmue o 3a0auax
Mamemamuyeckou cmamucmuxu.

Pewenue npakmuyeckux 3a0au ¢ npumeHenuem 6epOAMHOCHHBIX MEMOO08.

IlIpakmuueckue 3anamus

Uctopust pa3BuTHs KOMOMHATOPUKHU, TEOPUU BEPOATHOCTEH M CTATUCTHKU M UX POJb B PA3IUYHBIX
cepax deIOBEUECKOM IKM3HEAeATenbHOCTU. lIpaBmia koMmOuHaTOpuku. PemieHne KOMOMHATOPHBIX
3amad. Pasmemenusi, couyeraHuss W nepectaHoBku. buHom HbroTona u TpeyronsHuk Ilackans.
IIpukiiagueie 3aga4m.

Kitaccuueckoe omnpezenenne BEpOsITHOCTH, CBOMCTBA BEPOATHOCTEN, TEOpEMA O CyMME BEPOATHOCTEH.
Breruucnenue BepostHocted. [Ipuknansaele 3agaun. [IpencraBinenHue 4dmcinoBbIX AaHHBIX. [Ipuknannsie
3a/1auu.

I'EOMETPUA
IIpsiMmble ¥ MJIOCKOCTH B POCTPAHCTBE

B3anMHOe pacrnonoxeHue JIByX IHpsAMBIX B NpOCTpaHcTBe. llapaiienbHOCTH NMPSAMON M IUIOCKOCTH.
[TapamnensHOCTh TUIOCKOCTEH. llepneHAMKyNsIpHOCT, HpsiMOM U 1IOcKOocTH. [lepnenaukynsp u
HAKJIOHHAsA. YTOJI MEXIy MpsAMOM M IUIOCKOCTBbIO. [IByrpaHHBIA yroia. Yroia MexAy IUIOCKOCTSIMH.
[lepneHuKyIIPHOCTD JIBYX IJIOCKOCTEH.

I'eomeTprueckue npeodpazoBaHusl IPOCTPAHCTBA: NAPAJUIEIbHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIBHO
IIJIOCKOCTH.

[TapannensHoe  mpoektupoBanue.  [lnowaob  opmozconanvhou  npoexkyuu.  VI3o0paxkeHue
MIPOCTPAHCTBEHHBIX (QUTYD.

MHOrorpaHHUKH

Bepmunbl, pebpa, TrpaHM MHOrorpaHHuka. Paseepmra. Mnozoepannvie yenvi. Buinykivie
MHo2oepanHuku. Teopema Diinepa.

[Tpusma. Ilpsimas u naknonnas npusma. IlpaBunbnaas npusma. [Tapamnenenunen. Kyo.

[Mupamuna. IlpaBunbHas nupamuga. YcedeHHas nupamuga. Terpasap. Cummerpuum B KyoOe, B
napajenenunese, B npusme u nupamuje. Ceuenus Kyoa, Ipu3Mbl U MUPaMUIbL.

[IpencraBienre O NpaBWIBHBIX MHOTOTPAHHUKAX (TeTpas’ape, KyOe, OKTajape, AoJeKa’ape H
HUKOCAdJIPE).

TeJia ¥ MOBEPXHOCTH BpAaLLlEHUS

unmuuap u koHyc. YcedeHHbIH KoHyc. OCHOBaHME, BbICOTa, OOKOBas MOBEPXHOCTh, 0Opasyrolas,
pa3BepTKa. OceBble CEUEHUS U CEUEHUs, TapajlieIbHble OCHOBAHUIO.

[Iap u cepa, ux ceuenus. KacarenpHast miaockocTs K chepe.

HN3mepenus B reomeTpun
O06nem u ero usmepenue. urerpanbHas popmyina oobema.
dopmynel 00beMa KyOa, IPSIMOYTOJIBHOTO MapalieNienumnea, Tpu3Msel, muauHapa. Gopmysl o0bemMa
MUpaMUIBI U KOHYca. DOpMyJIBI TIOIIAIA TOBEPXHOCTEH MMIMHIAPA U KOHyca. DopMyIisl 00beMa 1apa u
iomanu chepsl.
[TogoGue Ten. OTHOIIEHUS TIIOMAEH TOBEPXHOCTEH M 00BEMOB TTOTOOHBIX TE.

KoopanHatbl 1 BeKTOPbI
[IpsimoyronbHas (ekapToBa) CUCTEMa KOOpIUHAT B pocTpaHcTBe. Dopmyia
paccTOsIHUA MEXIY ABYMs TOUKaMH. Y paBHEHUsI CQEPBI, nIOCKOCMU U NPAMOU.



BexTtopel. Moayne BekTopa. PaBeHCTBO BekTOpoB. CIl0’K€HHE BEKTOPOB. YMHOKEHHUE BEKTOpa Ha
qucio. PaszioskeHne BEKTOpa 10 HANpaBICHUAM. YTOI MEXAy IByMs BekTopamu. [Ipoekmus BekTopa Ha
ocb. Koopaunars! Bekropa. CkansipHOe IPOU3BEIEHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPH PEIICHUN MAaTEMATUYECKUX U IPUKIIAIHBIX 3a1a4.

IlIpakmuueckue 3anamus

[Ipu3Haky B3aMMHOIO PACIOJIOKEHHS NPAMBIX. YTOJI MEXAy HNpsAMbIMH. B3auMHOE pacroiokeHue
OpsAMBIX M IUIOCKOCTeH. [leprneHIuKyisip M HaKIOHHAsA K IUIOCKOCTH. YTOJI MEXAYy NpsIMOW u
IUIOCKOCTBIO0. TeopeMbl O B3aUMHOM pAaCHOJIOKEHHHM MPsAMOM UM IUIOCKOCTH. Teopema o Tpex
MIEPIEHIUKYIISPAX.

IIpu3Haky U CBOMCTBA MapajuIENbHBIX U NEPIEHIUKYISPHBIX IUIOCKOCTEN. PaccTosiHMe OT TOYKHU 10
IJIOCKOCTH, OT IPSMOM 0 IJIOCKOCTH, PACCTOSTHUE MEXIY IUIOCKOCTSAMHU, MEXAY CKPEIIHUBAKOLIUMUCS
HPSIMBIMH, MEKAY IPOU3BOIBHBIMH (PUIypaMy B IIPOCTPAHCTBE.

[TapannenpHOe NPOEKTHPOBAHUE M €r0 CBOWCTBA. Teopema o niowaou Opmo20HANbHOU NPOeKyuu
MHO20Y20NbHUKA. B3auMHOE paciioyio)keHue MPOCTPAHCTBEHHBIX QUTYp.

Paznuunbpie BUABI MHOTOTpaHHUKOB. Mx wu3o00paxenus. CeueHHs, pa3BEepTKH MHOTOTPAHHUKOB.
[Inomane mnosepxHocTH. Buabl cuMmMerpuii B npocTpaHcTBe. CuUMMETpHs TeJl  BpallleHUs W
MHOTOTpaHHUKOB. Briunciienue miomaneii 1 00beMoB.

Bexkropsl. [lelictBus ¢ BexkropaMu. JlekaproBa cuUCTEMa KOOPAMHAT B IPOCTPAHCTBE. Y paBHEHUE
OKPY>KHOCTH, cdepsl, IockocTH. PaccTosnue mexay Toukamu. J[eWCTBUS ¢ BEKTOpamu, 3aJaHHBIMU
koopauHaTamMu. CKalspHOE IpPOU3BENEHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE NPSAMOW M IUIOCKOCTH.
Hcnons30BaHue BEKTOPOB MIPU JOKA3aTEIBCTBE TEOPEM CTEPEOMETPHH.

1.5 IIpoduiabHas cocTraBisomas (HANPABJIEHHOCTb) 0011e00Pa30BaTEIbLHON IMCHUIIIHHBI
«MaremaTuka: ajreépa u Ha4aJia MATEMATHYECKOI0 AHAJIN3a; FeOMeTPHUs»:

[Mpodunmuzanus guctummuabl  «Maremaruka: anredpa M Havala MaTeMaTHYeCKOrOo aHau3a;
TeOMETPHUSD OTPaKaeTCsl Ha BHIOOpE MPUOPUTETOB B OPTaHU3ALMH yUeOHOU JEATeIbHOCTH CTYACHTOB U
IIPEUMYILECTBEHHO OPUEHTHPOBAaHA HAa AITOPUTMUYECKMHA CTWIb PAa3BUTHsS  ITO3HABATEIBLHOM
nesiTenbHOCTH. [Ipy M3yyeHnH AUCUMIUIMHBI BHUMAaHUE CTY/IGHTOB OyaeT oO0paleHo Ha e€ MpUKIaTHOU
XapakTep, Ha TO, rA€ U KOrjga U3ydaCMbIC TCOPCTUYCCKUC IMOJIOKCHHUA U IMPAKTUYCCKUC HABBIKU MOTYT
OBITh UCIIOJIB30BAHBI B OyAyIIeH MpakTUYeCKOU nesTenbHOCTH. [loaToMy mporpamma Kypca MaTeMaTHKH,
BKJItOUYasi 0a3MCHBIN KOMIIOHEHT CPEJHEr0 MaTeMaTH4eCKOro 00pa30BaHus, OTPAKAET COOTBETCTBYIOIINE
npodeccuoHanbHbIe MOTPEOHOCTH padOYUX CHEIHMATBHOCTEH:

o JUISl CHEUUATBHOCTH  «......... » HEe0oOXOMUMBI 3HAHWSI M HAaBBIKM CYETHOTO XapakrTepa,
OTIepUPOBATH OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSIMU, TIPOIIEHTAMU;
o pabota c¢ uepTexkamu  TpeOyeT Xopomio CHOPMHPOBAHHBIX TMPEACTABICHUN O B3aWMHOM

PAacIoyIoKEHUH MPSIMBIX U TIOCKOCTEH B MPOCTPAaHCTBE; (opmax, pazMepax OCHOBHBIX (DUTYp U UX
coueTaHW. YMEHHE pacno3HaBaTh, BUJETh Ha YEpPTEkKaX U CXEMaX OCHOBHbIE I€OMETPHUYECKHE
TeJla, UX COYETAHHUsS, CEYCHUs T€OMETPUUYECKHX TeJl MIOCKOCTAMHU TpedyeT HeoOXoaumocTu Oolee
rIIyOOKOro  3aKperyieHUs  3HaHUM  ONpeJeNieHud  HapajulelbHBbIX,  IEepeceKaroluxcs U
NEePIEHANKYISPHBIX MPSAMBIX UB IPOCTPAHCTBE; MAapaUIEIbHOCTU U NMEPIEHIUKYIISPHOCTH IPSIMOM U

IIJIOCKOCTH;

® MPEAYyCMATpUBACTCA MCIIOJIB30BAHHUEC MCKIPEIAMCTHBIX CBSI3EH: CO CTPOUTCIBHBIM YCPUCHUCM,
3JIEKTPOTEXHUKOM.

° JJIA OCMBICIICHHOI'O HCIIOJIb30BaHUA 3HAHUN JUCHUITIIMHBI «MaremaTuka» npu HU3y4YCHHU B

JaIbHEHIIIEM CIEeIIUCIUILINH HYXXHO pCHIaTh 3aaa4u C HpO(I)CCCI/IOHaJ'ILHLIM COJACPIKaHUCM.

[Iporpamma npeaycMaTpuBaeT OCYILECTBIEHHE PETHOHATIBHOIO KOMIOHEHTA: N3YUYEHHUE CHEIUPHUKH
pacuéroB, IpUMEHEHNE 3HAaHUM HEOOXOAUMBIX Ui 00ecreyeHHs] KOHKYPEHTOCTIOCOOHOCTH BBIITYCKHHUKA
Ha pPBIHKE TpyJa.

1.5. PekomeHayemMoe KOJIMYECTBO YACOB HA OCBOCHHE NPOrpaMMbl y4eOHOH JUCHHUIIMHBI:
MaxkcuManbHas yaeOHasi Harpy3Kka CTyJIEHTOB — 4acoB,
B TOM UHCIIE:
oOsi3aTenpHas ay JUTOpPHAsi Harpy3Ka CTyIeHTOB — 222 4acoB;
BHEayJMTOpPHAas (caMOCTOATEeNbHAs ) paboTa CTYJICHTOB — YacoB.



2. CTPYKTYPA U COAEPKAHUE YYEFHOM JUCIATLIAHBI

2.1. O0beM yueOHOI IMCUMIJIMHBI M BUABI Y4e0HOH padoThl

O0bem
Bup yuyeoHoii padoTbi
Y P 4acoB
MakcumanbHas yyeOHasi HAarpy3Ka (Bcero)
Oobs13aTesibHAsE ayAUTOPHAsI yueOHAsi HATpYy3Ka (Bcero) 222

B TOM 4HMCJIC:

JIEKIIAHU

MPAKTUYCCKUEC 3aHATUA

KOHTPOJIbHBIE paOOTHI

BueaynuTopHas (camocTosiTe/ibHAsi) padoTa CTyJAeHTOB (Bcero)

B Tom uucne:

1. 3anonnenue Tadbauipl «KoMIIeKCHbIE YuCIa»

2. Co3nanue npe3eHTanuu Ha TeMy «VICTopus OTKPBITUS KOMIUIEKCHBIX YHCEID

3. CocraBieHue KOHCIIEKTa HA TeMy «neMeHTapHble GyHKIUU. CII0KHBIE (PYHKINH.
OOpatHbie QyHKIUN»

4. TloaroroBka cooOmieHust Ha Temy «IIpuMepsl (yHKIMOHATBHBIX 3aBUCUMOCTEH B PeabHBIX

npoleccax U sIBICHUSIX»

. [ToaroToBka cooOUIeHNS WK CO3/IaHKE MTPE3CHTAMK Ha TeMy «KopHH U cTeneHm»

. 3anonHeHue Tabauibl «KopHU U cTeneHn»

. Pemrenune noka3aTenpHBIX ypaBHEHUH U HEPABEHCTB

. IToaroroBka cooOlIeHNs WK CO3JJaHUE IPE3eHTaluU Ha TeMy «Jlorapudpmsi»

9. 3anonnenue Tadbauipl «Jlorapupmeny

10. Pemenune norapuMu4eckux ypaBHEHUI U HEPAaBEHCTB

11. 3anonnenue Tadnuub! «IIpsimbie B mpocTpaHcTBE»

12. 3anonnenue tabauibl «IIpsMblie U MIOCKOCTH B IPOCTPAHCTBE)

13. 3anonnenue Tadnuib! «IlmockocTu B mpocTpaHCcTBE)

14. Coznanue npesenranuu «llapanienbHOCTh M NEPHIEHANKYISIPHOCTh B MOEH podeccuny

15. Co3nanue npeseHTanuu «KoopanHaThl BEKTOPBI BOKPYT HAC»

16. 3anonnenue Tabauip «KoopanHaTB M BEKTOPHDY

17. lloctpoenue rpauKoB TPUTOHOMETPUUECKUX (PYHKIHI C TOMOLIBIO
npeoOpazoBaHui

18. Tloaroroska cooduieHus «Mcropus cTaHOBIEHUS M pa3BUTHS TPUTOHOMETPUM»

19. Perienne TpUrOHOMETPUUECKUX YPAaBHEHUI U HEPABEHCTB

20. CocraBneHue KpoccBopjia Ha TeMy: « MHOTOTpaHHUKH U UX 3JIEMEHTbBI»

21. Coznianue npe3eHTauu «MHOrorpaHHUKY B MOeH mpodeccun»

22. Cocranenue kpoccBopaa «Kpyribie Tena u ux 3JeMEHThI)

23.Coznanue npeszeHrauuu «Kpyrisle Tena BOKpyr Hac»

24. Pemienue 3aga4 no teme «HaxoxieHrne mpon3BOIHBIX»

25. pemenue 3ajau no Teme «IIpruMeHneHne mpon3BOIHBIX»

26. [loaroroBka cooOmieHns Ha TeMy «IIpuMeHeHre HHTEeTpaia B (PU3HKE)

27. 3anonHeHue TabIUIbl « DJIEeMEHTHl KOMOMHATOPUKI»

28. Pemenue 3agau no teme «Teopus BepositTHocTH. Pemenue 3agaw

5
6
7
8




2.2. TemaTH4YecKHii MJIAH U coJep:KaHUe YUeOHOH TMCUMILTUHBI
MartemaTuka:
ajiredpa u HaYaJIa MATEMATHYeCKOT0 aHAJIN3a; reoMeTpus

@

o
HaumenoBaun = = Z
-l
He pa3/iesioB = 2 &
H TeEM Conep:kanue y4yeOHOIro MaTepHasia, JadopaTopHble U MPAKTHYeCKUEe padoThl, 2 ﬁ‘ g
2

caMocCTosiTeIbHAs padoTa 00y4yaImuXxcs, KypcoBasi padoT (poeKT) 8

(eciu npedycmompenvt)

1 2 3 15
Pa3nen 1. Cooepircanue yueonozo mamepuana 6 | 3
IloBTOpEHue ToxnaecTBeHHOE MpeoOpa3zoBaHKe BHIPAKEHUM.

Pemrenne ypaBHeHuUl 1 HEPABEHCTB IIEPBOM M BTOPOM CTEIIEHHU.
I'paduiky TUHEHHBIX U KBaJAPATHUHBIX (QYHKIUH.
Jluarnoctuueckas pabora.
Pasnean 2. Cooepotcanue yueonozo mamepuana 2 1
Beenenue. MatemaTtuka B HayKe, TEXHMKE, SKOHOMHKE, MH()OPMALMOHHBIX TEXHOJIOTHUAX U
MpPaKTUYEeCKON aearenbHoCTH. Llenn u 3agauu u3ydeHuss MaTeMaTUKH MPU OCBOCHUU
npodeccuii CI1O u cnermansrocteid CIIO.
Paspnean 3. Cooepotcanue yueonozo mamepuana 10 | 2
Pa3Butne B pe3ynbrare n3yueHus: TeMbl 00yUaroLUICs T0KEH 3HATD CIIEAYIOLIe
MOHSTHS 0 TUIaKTUYECKUE €AMHULIBI:
yucJe. Lensie u panmonanbpHbie yncia. [lefictBurensuble uucna. [lpubnuscénnole
sviuucnenus. Komnnexcrole uucna.
Pa3nen 4. Cooepircanue yueonozo mamepuana 26 | 2
KopHu, B pesynbrare u3ydeHus TeMbl 00y4daroUIMiics JOIKEH 3HATh CIIelyroIue
CTeNeHH, TUIaKTUYECKNE €AMHULIBI:
Jorapugmbl. KopHu HatypanpHOI cTeneHu U3 YKcia U uX cBoiicTBa. CTENeHH ¢ palioHaIbHBIMU
MOKa3aTeIsiMU, UX cBoiicTBa. CTENEHU C AeMCTBUTEIbHBIMU NOKa3aTensiMu. Ceoticmea
cmenenu ¢ 0eliCmeumenbHbiM NoKazameiem.
OcHoBHOE  jorapu(Muueckoe TOXaecTBO. JlecaTnuHble U HaTypalbHbBIE
norapudmsl. [IpaBuna nevicteuii ¢ norapudmamu. [lepexoa kK HOBOMY OCHOBAHHUIO.
[IpeoOpa3oBanue pallMOHANBHBIX, HPPALMOHAIBHBIX, CTEIIEHHBIX, [I0KA3aTEIbHBIX U
Jorapu(pMHUECKUX BBIPAKESHUH.
Paznea 5. Cooepircanue yueonozo mamepuana 20 | 2
IIpsimble u B pesynbrare u3ydeHus TeMbl 00ydaroUIMiics JOIKEH 3HATD CIIelyIoIue
IUIOCKOCTH B | JUIaKTUYECKUE €AUHULIBI:
NPOCTPAHCTB B3aumHoe pacrnonokeHue ABYX IpsIMBIX B IpocTpaHcTBe. [lapannensHocTh mpsaMoit
e n 1ockoctu. [lapamnenbHOCTh 1IOCKOCTEM. [lepneHauKynspHOCTH MNpPAMONW U
I10cKoCTH. [lepneHauKynsip M HakKJIOHHAsA. YTOJI MEXIy HpSIMOHW M IJIOCKOCTBIO.
JIByrpaHHbI yroja. Yroia Mexay IUIOCKOCTsAMU. [lepneHauKynsspHOCTH ABYX
IIJIOCKOCTEM.
I'eomeTrpuueckue mnpeoOpazoBaHUS MPOCTPAHCTBA: MapalUIeNIbHBII  MepeHoc,
CUMMETPUS OTHOCUTEIIBHO INIOCKOCTH.
[TapannensHoe  mpoekTupoBaHue.  [lowadb  OpMO2OHANLHOU — NPOEKYUU.
N300paskeHre MpOCTPaHCTBEHHBIX (PUTYD.
Paznean 6. Cooepotcanue yueonozo mamepuana 10
KomOunatop | B pesynbTare wW3ydyeHHUs TeMbl OOyYaIOUIMHCS JIOJDKEH 3HATh  CIEIYIOLIHe




HKa

TUIaKTUYECKUE €AMHULIBI:
OcHOBHBIE TOHATUS KOMOWHATOPHUKH. 3a/laud Ha MOJCYET 4YHcia pa3MelleHUi,

MepECTaHOBOK, coueTaHuil. Pemenue 3amad Ha nepedop BapuanToB. @opmyna OMHOMA

Herorona. CpoiicTBa OMHOMUHANBHBIX KO3 durrentoB. Tpeyroapauk [Tackans.

Pa3nen 7. Cooepoicanue yueonozo mamepuana 16
Koopaunatbl | B pesynbraTe u3ydeHHs TeMbl OOYyYalOIIUICS JOJDKEH 3HATh  CIEAYIOIIHE
U BEKTOPbI JIUIaKTUYECKUE €AMHULIBI:
[IpsimoyronbHast (gexkapToBa) cUCTeMa KOOpAMHAT B TmpoctpaHcTBe. Dopmyna
paccTOosHUS MEXTy IByMsl TOUKaMU. Y paBHEHUS cHepbl, nI0CKOCMU U NPAMOLL.
Bexrtopel. Mopayne Bekropa. PaBeHcTBO BekTOpoB. CIlI0)KEHHE BEKTODOB.
YMHOKeHHe BeKTOpa Ha 4ucio. PaznoskeHne BEeKTOpa Mo HaIMPaBJICHUAM. YTOJI MEXIY
nByMsi Bektopamu. I[Ipoekuusi Bektopa Ha ocb. KoopamnaTtsl BekTopa. CkamspHoe
MIPOU3BEICHNE BEKTOPOB.
Hcnonp3oBaHne KOOPAMHAT M BEKTOPOB MpPU PEIICHHH MAaTeMaTUYeCKUX U
MIPUKJIAIHBIX 3a]ay.
Pasnean 8. Cooepotcanue yueonozo mamepuana 28
OcHoBBI B pe3ynbrare n3yueHus TeMbl 00yUYarOIUACs T0KEH 3HATh CIEAYIOLUe
TPUTOHOMETP | JUJAKTHUECKUE CMHULIBL:
U Panuannas mepa yrma. BpamarensHoe aBukenue. CHHYC, KOCHHYC, TaHT€HC U
KOTaHT'€HC YHCIIA.
®opmynsl npuBeacHus. Popmyinsl cinoxeHus. DopMmynbl yasoeHus. Dopmyivl
NONOBUHHO20 Yeld.
[IpeoOpazoBanre CyMMbl TPUTOHOMETPUYECKUX (YHKIMA B NPOU3BEACHHE U
IIPOU3BENICHUS B CYMMY. Buipasicenue mpuconomempuieckux QyHKyuil uepe3 maHeeHc
NONOBUHHO20 APSYMEHMA.
[Ipocreiimme TPUTOHOMETPHUYECKHE ypaBHEHHS. IIpocmetiwue
MpUcoHOMempuiecKue HepageHcmad.
ApKCHHYC, apKKOCHHYC, apKTaHTEHC.
Pa3znen 9. Cooepotcanue yueonozo mamepuana 14
@Oyukuuu 1 | B pesynbraTte n3ydeHus TeMbl 00y4YaroIUics TOJKEH 3HATH CIIEIYIONIHe
rpauku. TUIaKTUYECKUE €AMHULIBI:
OOnacte ompeneneHus: ¥ MHOXKECTBO 3HAueHWi; rpaduk (yHKIMH, TOCTPOCHUE
rpadukoB QyHKINN, 3aJaHHBIX PA3TUYHBIMU CTIOCOOAMHU.
MOHOTOHHOCT, ~YE€THOCTh, HEUYETHOCTb, OTPAaHUYEHHOCTh, TEPHOAUIHOCTD.
ITpomexyTkH Bo3pacTaHUs U yObIBaHUS, HAaMOOJIbIlIee U HAUMEHbIIIee 3HAYeHUs, TOUKU
skcTpemyma.  ['padmueckas  wmHTepmnperanus.  [Ipumepsl  QyHKIHMOHAIBHBIX
3aBHCUMOCTEH B peasibHBIX Mpolieccax U sBICHUSAX. ApudMeTHUecKue oneparuy Haj
(GyHKIMSAMU.
CrnoxHas pyHKuMs (KoMrno3uuus). [lonamue o nenpepwvignocmu yHKYuuU.
Obnacmv  onpedenenusi u obracmov 3HaweHuu oopamuou @yuxyuu. I pagux
0bpamuoll pyHKyuu.
Paznen 10. Cooepircanue yueonozo mamepuana 22
Mmuororpann | B pe3ynbraTte nzydeHus TeMbl 00y4aromuics 10JKEH 3HATh CIEIYIOIHe
HKHU U TMTAKTUYECKNE eTUHUIIbL:
KpYyIJible Bepmunbl, pebpa, rpaHn MHOTOrpaHHUMKA. Pazeepmka. Mmuocoepannvie yenul.
TeJa Buinyxnvie mnocoepannuru. Teopema Jiinepa.

IIpusma. Ilpsamas u wmaxnonunas npusma. IlpaBuiibHas npusma. Ilapamnenenunen.
Ky®.

[Tupamuna. IIpaBuiibHag nupamuaa. YceuenHas nupamunaa. Tetpasap. Cummerpun
B Ky0Oe, B mapajuienenumnezne, B npusMe u nupamune. CeueHus kyba, mpu3Mbl U
MUPAMU/IBI.

[IpencraBnenne O MpaBWIBHBIX MHOTOTPaHHUKAX (TeTpadape, Kybe, OKTa»ape,
J0eKadJpe U UKOCadpe).

Hunuuap u koHyc. YcedeHHbd KoHyc. OCHOBaHHUE, BHICOTA, OOKOBAsi TOBEPXHOCTH,
oOpasyronas, pazBepTka. OceBble CEUSHUS U CEUCHMs, TapaJlJIeIbHble OCHOBAHUIO.




[Tap u cdepa, ux ceuenus. KacarenpHas miockocTh K chepe.

Paznen 11. Cooepircanue yueobnozo mamepuana 20
Hauana B pesynbrare nzyueHus TeMbl 00y4YaIOIIMIACS TOHKEH 3HATH CIICIYIONINE
MaTeMaTH4eCK JIUIaKTUYECKUE €UHULIBI:
0ro aHajmu3a CrocoObl 3aflaHMsi M CBOMCTBAa YHMCIIOBBIX IOCIENOBaTeNbHOCTEH. [lonsamue o
npeoeie  NOCAE008AMENLHOCTIU. Cywecmeosanue  npedena  MOHOMOHHOU
ocpaHuuenHou  nocieoosamenvHocmuy. CyMMUPOBaHHE  TOCJEI0BATEIILHOCTEH.
Beckoneuno yObIBaroiasi reoOMeTprU4ecKast Iporpeccus 1 ee cymma.
[TonsTe 0 MPOM3BOAHOW (PYHKIMHU, €€ TCOMETPUUECKUH M (PU3UUCCKUNA CMBICI.
VYpaBHenue kacaTenbHOW K rpaduky ¢yHkumu. [Ipom3BoaHbIe CyMMBI, pa3HOCTH,
MpOU3BEACHUs, YacTHble. [IpoM3BOAHBIE OCHOBHBIX JJIEMEHTAPHBIX  (DYHKIMMA.
[IpuMmeHeHHe TPOW3BOJHON K WCCIEAOBaHUIO (YHKIMA U TMOCTPOCHUIO TPadUKOB.
IIpouzeoonvie oopamuou hyHKyuU U KOMROZUYUU PYHKYUU.
IIpumepsl NCIOIB30BaHUS IPOU3BOAHOM JUIsl HAX0XK/IEHUSI HAMTyUlIEro peleHus B
MPUKJIAJHBIX 3aJadyax. Bropas mpousBojHAs, €€ TeOMETPUYECKHl U (Pu3ndecKuit
cMbIci. Haxoxaenue ckopocTH Ui mporiecca, 3aJaHHOTro (opMysIoi U rpaduKoM.
[TepBooOpasnas. HeompeneneHHbII WHTErpall M €ro cBoikcTBa. HaxoxaeHue
HEOINPEEeIEHHOr0 MHTErpaJa.
Pa3znen 12. Cooepotcanue yueonozo mamepuana 12
HNurterpan m | B pesynbrare uzydeHus: TeMbl 00y4darOLUICs JT0JKEH 3HATD CIIEAYIOLUE
ero TUIaKTUYECKUE €AMHULIBI:
NpUMeHeHHe. [IpumeneHue  ONpeNENIEHHOr0  MHTErpajga Ul  HAaXOXKIEHUS  IUIoLIaau
KpuBoMHeNHHOU Tpamnenuu. @opmyna Herotona—IJleitOnuna. [Ipumepsl npuMeHeHus
MHTErpajia B GU3MKE U TEOMETPHUH.
Paszpnen 13. Cooepotcanue yueonozo mamepuana 10
DJIeMeHTBbI B pesymbrate wu3yueHHs TeMbl OOYYArOIIMMCS JODKEH 3HATh  CIEAYIOIIHe
Teopuu TUIaKTUYECKUE €AMHULIBI:
BepOSATHOCTE CoObITHE, BEPOSATHOCTb COOBITUS, CIIOXKEHHME M YMHOXEHHME BEPOSTHOCTEH.
U IHlonamue o ue3agucumocmu codvimuii. /JUcCKpemHas Ciy4aunas 6elUduHd, 3aKoH ee
MaTeMaTH4ecK pacnpeoenenus. Yucnosvie xapakmepucmuku OUCKPEMHOU CLYYAUHOU BeTUYUHDL.
oii cratuctuky /lonamue o 3axone OOILUUX HUCE.
[IpencraBnenre pAaHHbIX (TaOdMIBI, JOUarpaMMmbl, TpaQuUKu), 2eHepanrbHas
COBOKYNHOCMb, 8blOOPKA, CpedHee apupmemuueckoe, meouana. Ilonamue o 3adavax
Mamemamuyeckou cmamucmuku.
Pewenue npakmuyeckux 3a0ay ¢ npumeHeHuem 8epOosmHOCIMHbIX Memo008.
Paznen 14. Cooepotcanue yueonozo mamepuana 16
YpaBHenuss | B pesynprare wM3ydeHus TeMbl OOydYaroLIMiics JOJDKEH 3HATh CIeIyrolue
U TUIaKTUYECKNE €AMHULIBI:
HePaBeHCTBAa PanonanbHbele, UppalnMOHalbHBIE, IIOKa3aTelibHbIe, Jorapudmuyeckue u
TPUTOHOMETPUUECKHE YPABHEHHUS U CUCTEMBI.
PaBHOCHIIBHOCTB ypaBHEHMI, HEPABEHCTB, CUCTEM.
OcHOBHbBIE TIPUEMBI UX pelIeHUs (pa3loXKEeHHEe Ha MHOXHUTENH, BBEJICHHE HOBBIX
HEU3BECTHBIX, MOJCTAaHOBKA, TpaQMuUeCKuil METON).
PanmonanpHble, HppalMOHAlbHBIE, IOKAa3aTelbHbIE, JIOTapU(MUUYECKHE U
mpueoHomempuyeckue HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PELICHMUS.
Meton wunTepBaioB. M300pakeHHMe Ha KOOPAMHATHON IUIOCKOCTH MHOMKECTBA
pelIeHNIi YPaBHEHUI U HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CUCTEM.
Paspnean 15. [ToBTOpEHME KIHOYEBBIX BOIPOCOB MPONAECHHBIX TEM. 10
IloBTOpEHHE

Jlnist XapaKTepUCTUKH YPOBHSI OCBOCHUS yUeOHOT0 MaTepualla UCIOJIb3YIOTCS Clelyromue 0003HaueHus:
1 — o3HakOMUTENbHBIN (y3HaBaHUE paHee N3YUYEeHHBIX O0BEKTOB, CBOMCTB);
2 — penpoyKTUBHBIN (BBIIIOJHEHHUE ACATEIBHOCTH 10 00pasily, MHCTPYKIUU WU IO/ PYKOBOJICTBOM)
3 — MPOAYKTUBHBIN (TJITAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOJTHEHUE JIEATEILHOCTH, PEIICHHE
poOJIEMHBIX 3aj1a4)




2.3. XAPAKTEPUCTUKA OCHOBHbBIX BH/JOB
yueonoit JAEATEJIBHOCTHU CTYAEHTOB

Copnepxanue XapaKkTepuCcTHKA OCHOBHBIX BH/0B 1eITEIbHOCTH CTY/ICHTOB
o0y4eHHus1 (Ha ypoBHe Y4eOHBIX JIeiiCTBHIi)
O3HakOMJICHME C pOJIBIO MaTEeMAaTHKd B HAyKe, TEXHUKE, JKOHOMHUKE,
Beenenune MH(POPMAIMOHHBIX TEXHOJIOTUAX U IPAKTUYECKOH IESTETbHOCTH.

O3HakOMIICHHE C HEMAMH M 3aJlauaMH HM3Y4YEHHsS MaTeMaTHKH MPH OCBOCHHU
npodeccuii CITIO u cnenmansroctei CI1O

AJITEBPA

PazBuTHe NOHATHSA O
qucie

Brmonnenne apudMeTHuecKkux AEHCTBHIA HAJ YHCIAMM, COYeTass YCTHBIE H
IIMCbMEHHBIE TPUEMBI.

Haxoxnenne nOpUOMIKEHHBIX  3HAYEHWH  BEIMYMH W TOTPEITHOCTEH
BBIUUCIICHUH (a0COMIOTHON M OTHOCUTEIBHON ); CPAaBHEHHE YMCIIOBBIX BBIPA)KEHUI.

Haxoxxnenne ommO0K B MpeoOpa3oBaHMIX U BEIYUCICHHUSIX (OTHOCUTCS KO BCEM
IIYHKTaM IPOrpaMMbl)

Kophu, crenenu,
Jorapupmsl

O3HakoMJICHHE C TIOHSATHEM KOpPHS N-i CTETNEHH, CBOMCTBAMU PATUKAIOB U
MpaBUJIaMU CPaBHEHUS KOPHEH.

DopMyJIMPOBaHUE ONPEAECIEHUA KOPHS W CBOWCTB KOpHEW. Bpruucienue u
CpaBHEHUE KOPHEH, BBINOJHEHUE TPUKUIKH 3HAYEHUST KOPHSI.

[IpeoOpa3oBaHre UYHCIOBBIX H OYKBEHHBIX BBIPAKEHUH,
paguKanbl.

Brimonmnenue pacueToB 1mo (GopmyraMm, COASpKAIIMM PaIUKAIbI, OCYIIESCTBIISL
HE0OXO0IUMBIE MOJICTAHOBKHU U MpeoOpa3zoBaHMUsl.

OrmpeneneHue paBHOCWIBHOCTH — BBIPAKEHUH  C
MPPALMOHATIbHBIX YPaBHEHUM.

O3HakoMJICHHUE C TIOHATUEM CTEIICHH C JEHCTBUTEIBHBIM MTOKA3aTeIIEM.

Haxoxnenue  3HayeHW  CTENEHW, UCHONB3YyS MpPU  HEOOXOAMMOCTH
WHCTPYMEHTAJIbHBIE CPEACTBA.

3anucbiBaHUE KOPHSI N-i CTENEHH B BUJE CTETMEHU C JPOOHBIM MOKa3aTeleM U
Hao000poT.

DopmyIMpOBaHUE CBOMCTB CTENEHEN. BbIUnCIEHNE CTENEHEN ¢ palMOHaIbHbIM
MOKa3aTeJieM, BBIIOJIHEHUE MPUKUIKU 3HAYCHHS CTEIIEHU, CDABHEHHUE CTEIICHEM.

[Ipeobpa3oBaHre YHCIOBBIX M OYKBEHHBIX BBIPAXKEHHH, COAEPKAIINX CTENEHH,
IIPUMEHSSI CBOMCTBA. Pemenne nokazareapHbIX ypaBHEHUN.

O3HakoMJIeHHE C TPUMEHEHUEM KOPHEW U CTETIEHEN MpPH BBIUNUCIECHUN CPEIHUX,
JICJICHUH OTpe3Ka B «30JI0TOM CE€YEeHWW». PemeHne NpuKIaIHbIX 3a7ad Ha
CJI0KHBIE IPOLICHTHI

COZIepIKaIIUX

panukanamu. Pemenue

IIpeodpa3oBanue
ajredpanyecKux
BbIPAKEHHH

BoinonHenue npeoOpa3oBaHui BBIpAXKEHUN, TPUMEHEHHE (HOPMYJI, CBSI3AHHBIX
CO CBOMCTBaMM CTeNeHel U Jorapugmos.

Onpenenenne  o0nacTd  JOMYCTUMBIX
BBIPAKEHUS.

Pemenue norapugmMuueckux ypaBHEHUI.

3HaYeHU  jorapuMuUYECcKOro

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE IOHATUHA

N3ydyeHne paauiaHHOIO METO/a M3MEPEHHUs YIJVIOB BpAIIEHMS M UX CBA3H C
rpagycHoil Mepoit. M300pakeHue yrioB BpalleHHUs Ha OKPY>KHOCTH, COOTHECEHUE
BEIMYMHBI yIjda ¢ €ro pacnosnoxeHueM. @DopMmynupoBaHue oONpeAcIeHUu
TPUTOHOMETPUYECKUX (QYHKIMH JJi1  yIJ0B TOBOPOTa M OCTPBIX YIJIOB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U 00BSICHEHHE UX B3aUMOCBS3H

OcHOBHBIE
TPUTOHOMETPUYECKHUE
TOKIECTBA

[IpumMeHeHHEe OCHOBHBIX TPUTOHOMETPUYECKHX TOXIECTB JJsi BBIYMCICHUS
3HaYeHUH TPUTOHOMETPUUECKUX (DYHKIMIA O OJTHON U3 HUX.

IIpeoOpa3oBanus

W3ydyeHne oCHOBHBIX (JOPMYJ TPUTOHOMETPUH: POPMYJIbI CIOKEHHS, YIBOCHHS,




NMpoCTeHIINuX peoOpa3oBaHUs CyMMbl TPUTOHOMETPUYECKUX (YHKUUNA B NPOU3BEACHUE H
TPUTOHOMETPUYECKHUX | IPOU3BEACHNU B CYMMYy M [PUMEHEHHE IIpd BBIYMCIEHUM 3HAYECHMUS
BbIpaKEeHH I TPUTOHOMETPUYECKOTO BBIPAKEHUSI M YIIPOILIEHHUS €TO0.
O3HaKOMJIEHHE CO CBOMCTBAMHU CUMMETPUHU TOYEK HA €AMHUYHOU OKPY>KHOCTH U
IPUMEHEHHE UX JUIsl BbIBOAA (DOPMYIT IPUBEACHHUSI
Pemenne mo ¢Qopmynam W TPUTOHOMETPHYECKOMY KPYry MPOCTEHIINX
IIpocreiimme TPUTOHOMETPUUYECKUX YPaBHEHUM.
TPUTOHOMETPUYeCKHUe [TpumeneHne oOUIMX METOAOB PELICHUS YpaBHEHHH (IPUBEICHNUE K TUHEHHOMY,
YPABHEHHS U KBaJIpaTHOMY, METOJl Pa3jOKEHUSI Ha MHOXKUTENIM, 3aMEHbl MEepEeMEHHON) IMpHU
Hepasencmea pELIeHNN TPUTOHOMETPUYECKUX YPABHEHUH.
YMeHHe oTMeuarh Ha Kpyre pelIeHHs MPOCTEMIINX TPUTOHOMETPUUYECKUX
HEPABEHCTB
Apkennyc, O3HakoMIIEHHE C TOHSTHEM 00paTHBIX TPUTOHOMETPUUECKHUX (DYHKITHIA.
W3ydyeHue onpeneneHuid apKCHUHyca, apKKOCHMHYCa, apKTaHIeHca 4YHCIa,
APKKOCHHYC,

APKTAHI'CHC Y1CJa

(dopMyIMpoBaHUE MX, M300paKeHHWE HAa EJUHUYHON OKPYXKHOCTH, IPUMEHEHHE
IIPU PELICHUH YPABHEHUHI

®YHKINU, UX CBOMCTBA U TPA®UKH

O3HakOMJIEHHE C IOHSTHEM IEPEMEHHOH, NMpUMEpaMu 3aBUCUMOCTEH MEXIy
[IEPEMEHHBIMU.
O3HakOoMJIEHHE C TNOHSTHEM TIpaduKa, ONpeesieHue MPUHAIIEHKHOCTH TOUYKU

DOyHKIUH. rpaduky ¢ynkiuu. Onpenenenue no Gopmysie MpocTeineil 3aBUCUMOCTH, BUa
IlousiTue 0o ee rpaduka. Beipaxkenue 1mo ¢popmysie 0 HOM IEPEeMEHHOM uepe3 ApyTrue.
HeNPepPbLIBHOCTH O3HakoMJIeHHE C onpeAeNieHueM QYHKINH, (HOPMYITHPOBAHHE €TO.
GyHKIun HaxoxieHne 001acTu onpeesieHus U 00J1acTH 3HAYCHUIA (DYHKIIHU.
. O3zHakoMJIeHHE C TpuMepamMu (YHKIHOHAIBHBIX 3aBUCUMOCTEH B peabHBIX

CaoiicTBa QyHKIHH.
Ipaduueckas MPOLECCAX U3 CMEKHBIX JUCLUUILINH.
ml:Te N — O3HakoMJIEHHE C JI0Ka3aTEIbHBIMH PACCYXICHHSIMU HEKOTOPBIX CBOMCTB
I m\l:e pbl : JTUHEHHOW W KBaIpaTwyHOW (DYyHKIMHA, TPOBEICHHE HCCICIOBAHUS JIMHECWHOM,
(l)pHKmI;OHaanblx KyCOUHO-TTUHEHHON, MPOOHO-TMHEHMHON M KBaJpaTUYHOW (PYHKIIMIA, MOCTPOCHHUE

y . ux rpadukoB. [loctpoenme wu ureHue rpadukoB QyHknmid. MccrenoBanue
3aBHCHMOCTEH B

byHKIUH.

peabHBbIX o
Hpomeccax i CocraBnenvue BUIOB (PYHKIMH IO JaHHOMY YCJIOBHIO, pelIeHHE 3a7ad Ha

P JIKCTPEMYM.
SIBJICHHSIX

Brinonnenue npeodpazoBanuii rpaduka GyHKINH.

OopatHblie pyHKUMHT

W3zyuenune nouwamus obpammnoti ¢ynkyuu, ONpENETIeHUEe BUAA U HOCMpOeHue
epaghuxa obpamuou GyHKyuu, HaxoxrcoeHue ee obracmu onpeoeieHus u ooracmu
3Hauvenuu. IlpuMeHeHHe CBOMCTB (yHKUMH NOpU HCCIEAOBAaHUM YpPaBHEHUH U
pEIIeHNH 3a/1a9 Ha SKCTPEMYM.

O3HaKOMJIEHHE C TIOHSTHEM CJIO)KHOW (DYHKIIHH.

Crenennble, moKasza-
TeJIbHbIE,
Jorapupmuyeckue u
TPUTOHOMETPUYeCKHue
(pyHxuumn.

OopaTHbie
TPUTOHOMETPHYEeCKHUe
GyHKuun

Boruncnenue 3HaueHni QyHKIUI 110 3HAYEHUIO apryMeHTa.

Onpenenenne NOJI0KEHUS TOUKH Ha TpaduKe Mo ee KOOpAuHaTaM U Ha00O0pOT.

Ucnonb3oBanue cBOMCTB (YyHKUMN A CpaBHEHUs 3HAYCHUM cTeneHed u
JorapugpMmoB.

[Toctpoenne rpadmKoOB CTENEHHBIX U Jorapu@muueckux (QyHkuuid. Pemenue
MOKa3aTeJIbHBIX U JIOTapU(MHUUECKUX ypaBHEHHH M HEPAaBEHCTB MO H3BECTHHIM
aNropuTMaMm.

O3HakoMJIeHHME C TOHSATHEM HENpPEepPhIBHOM MEPHOAMUYECKOW  (QYHKLUH,
(dhopMynupoBaHKE CBONCTB CHHYCA M KOCUHYCa, TIOCTPOCHHUE UX IPaPUKOB.

O3HakoMJIEeHHE C TIOHATHEM TapMOHMYECKUX KojeOaHUl u mpumepamu
rapMOHMYECKUX KoyieOaHUI [JIs OMUCaHUS TpOIecCOB B (U3MKE U JPYyrux
00J1acTsAX 3HAHUS.

O3HakOMJIEHHE C  TIOHSATHEM  DPa3pbIBHOW  MEpHOIUYECKOW  (PyHKUIHH,
(dbopMyarpoBaHUE CBOMCTB TaHT€HCA U KOTAHT'€HCA, TOCTPOEHHE UX IPaUKOB.

[IpumeHenne CBONCTB byHKIUH TS CpaBHEHUSA 3HA4YECHHUU
TPUTOHOMETPUYECKHX (PYHKLUH, pelIeHHs] TPUTOHOMETPUYECKHX YPaBHEHUH.




Ilocmpoenue  epaguxos 00pamHbIX  MPUSOHOMEMPUYECKUX — DYHKYUL U
onpeodenerue no spaguram ux coUcms.
BrimonHenue npeobpazoBanuii rpadukos.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IHocaenoBaTeILHOCTH

O3HakoMJIEHHE C IOHATHEM YHCIIOBOW IOCIIEAOBATEIBbHOCTH, CIOCO0aMM ee
3adaHus, BBIYUCICHUAIMU €€ YJICHOB.

O3naxomnenue ¢ NOHAMUEM npeoend nocie008ameIbHOCmuU.

O3HaKOMJIEHHE C BBIYHCIEHHUEM CYMMBI OECKOHEYHOTO YKCIOBOrO pAaa Ha
IIPUMEPE BBIUUCIEHUS CYMMBbl OECKOHEYHO YOBIBalOLIEH TIeoMeTpUYecKOon
IIPOrPECCUMU.

Pemenue 3amad Ha npumeHeHue (QOpMyIsbl CyMMbl OECKOHEYHO YOBIBarolLIeH
IF€OMETPUYECKON ITPOTrPECCUH.

ITpousBoaHas u ee

O3HaKOMJICHHE C TOHATHEM ITPOU3BOTHOI.

W3yuyenue u GpopMyaHpoBaHHE €€ MEXaHHUYECKOTO U IT€OMETPHYECKOTO CMBICTA,
U3yYCHHWE aJITrOPUTMa BBIYKMCICHUS TPOU3BOJHON HA IpHUMEpE BBIYUCICHUS
MT'HOBEHHOH CKOPOCTH U YTJIOBOTO K03 (uimenTa kacareabHOM.

CocraBneHne ypaBHEHHUs KacaTeIbHOI B 00IIeM BHJIE.

YcBoeHue MPaBUII muddepeHIpoBaHus, Ta0IHIIBI MIPOU3BOIHBIX
JNIEMEHTApHBIX (DYHKIMH, NpUMEHEHHE Uil IUGQPepeHIUpoBaHUS (YHKIHM,
COCTaBJICHUSI YPaBHEHUS KacaTeIbHOM.

NpUMeHeHue . .
W3ydenue TeopeM O CBSI3U CBOMCTB (PyHKLUHM M MPOU3BOJHOH, (OPMYIMPOBKA
Hux.
[IpoBeneHue ¢ MOMOUIbIO MPOU3BOJHOM HCCIeNOBaHUA (DYHKIUM, 3aJaHHON
hopMyIIOi.
YcTaHoBieHUE CBA3M CBOMCTB (DYHKIIMU U IPOU3BOIHOM 10 UX rpaduKam.
[TpuMmeHeHre POU3BOIHON AJIsl PEIICHUs 3a/1a4 HAa HAX0X/I€HNE HauOOoJIbIIEro,
HaUMEHBUIEro 3HaYeHUs M Ha HAXOXKACHUE SKCTPEMYyMa.
O3HakoOMJIEHHE C TIOHSATHEM HHTErpasia ¥ mepBooOpasHou.
IlepBooOpa3nas N3yuenue nmpaBuia BEIYMCIEHUS IEPBOOOPA3HON U TEOPEMBbI

U MHTerpaJ

Hrrorona—Jleibnuma.
Pemenne 3amau Ha CBA3b MEPBOOOPA3HOW M €€ MPOU3BOJHON, BBIUMCICHHE
MepBOOOpA3HOM IS JAHHON (PYHKIIMH.
Pemenne 3amay Ha TpuUMEHEHWE HHTErpaja JUIsl BBIYMCICHHUS (PU3NYECKUX
BEJIMYMH U TUIOIIAACH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHnus u
cucTeMbl YpaBHeHMH
HepaBeHncrsa u
cHUCTeMbl HEPABEHCTB
¢ AByMs
nepeMeHHbIMHU

O3HakOMJIEHHE C TMPOCTEHIIMMM CBEJIEHUSMU O KOPHSAX alredpandeckux
YPaBHEHUH, IOHATUAMU UCCIIEI0BAHNS YPABHEHUI U CUCTEM YPaBHEHUN.

N3yueHne Teopun paBHOCWIBHOCTH ypaBHEHUH U ee npuMeHeHus. [loBropenue
3aIllUCH PELICHUs CTAaH/IapPTHBIX YpaBHEHUH, IPUEMOB NPeoOpa3oBaHMsl ypaBHEHUH
JUISL CBEIEHMs K CTAaHJApTHOMY YpaBHEHHIO. PelleHne panvoHAaIbHBIX,
HUPPALMOHAIIBHBIX, I0KA3aTEIbHBIX Y TPUTOHOMETPUYECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBanne cBONCTB W rpadukoB (GYHKUUH i1 pelIeHUs YpaBHEHHM.
IToBTOpEHNE OCHOBHBIX IIPUEMOB PEIICHUS CUCTEM.

Pemenune ypaBHeHHMII ¢ TpUMEHEHHMEM BCEX NpPHUEMOB (pa3JIOKEHHUS Ha
MHOXHUTETM, BBEIECHUS HOBBIX HEU3BECTHBIX, IIOJICTAHOBKH, TIpauuecKoro
METO/Q).

Pemienue cuctem ypaBHEHH ¢ IPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.

O3HakoOMJIEHHE C OOIIMMHM BONPOCAMHU PEIIEHHS HEPAaBEHCTB U MCIOJb30BaHUE
CBOWCTB M IpauKOB (PYHKIUI TP PEILICHUH HEPABEHCTB.

PemreHne HepaBeHCTB M CHCTEM HEPABEHCTB C NPHUMEHEHUEM pPa3IW4YHBIX
CII0COOOB.

[IpuMeHeHne MaTeMaTHYeCKUX METONOB JUI PELICHUS CONEpKATEIbHBIX 3a1ad
U3 Pa3UYHBIX 00JacTell HaAyKU M NMPaKTUKU. MIHTeprnpeTupoBaHue pe3yabTaToB C
YYETOM pEeabHBIX OTPAHUYEHUM.




3JEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSATHOCTEMN U CTATUCTHUKH

OcHOBHBIC MOHATHSA
KOMOUHATOPUKH

W3ydyenne mnpaBuiaa KOMOMHATOPUKM M TPUMEHEHHE IIPU  pEIICHUU
KOMOWHATOPHBIX 33/1a4.

Pemienne KOMOMHATOPHBIX 33J]a4 METOIOM Ilepedopa U MO MPABUITY YMHOKEHHSL.

O3HaKOMJICHHE C TOHATUSMH KOMOWHATOPHUKH: Pa3MEIICHUSMH, COYCTaHUSIMH,
[IepPEeCTaHOBKaMU U (hOpMYJIaMU I UX BBIYMCICHMSL.

OOpsicHeHne © TOpuUMeHeHHe (OpMyN s  BBIYMCICHUS pa3MEIICHUH,
IIEPECTaHOBOK U COUYETAaHUH IIPU PEILICHUM 3a/1a4.

Osnakominenue ¢ OuHoMoM HproToHa u Tpeyronbsaukom [lackans.

Pemenne mnpakTuueckux 3agad € HCIOJB30BAHMEM IIOHATUH U IIPABUI
KOMOMHATOPHKH.

DJIeMeHTbI TeOPHH
BepOsITHOCTEM

N3ydyeHne KIIaCCMYECKOrO OINpPEACNICHUSI BEPOSATHOCTH, CBOMCTB BEPOATHOCTH,
TEOPEMBI O CYMME BEPOSTHOCTEM.

PaccmoTpenue npuMepoB BBIUUCICHHS BeposATHOCTeH. Pemenue 3agad Ha
BBIUMCIICHUE BEPOSTHOCTEH COOBITHH.

IIpencraByenune
JaHHBIX
(Tabamupbl,
AHATPaMMBbl,

rpagukn)

O3HaKoOMJICHHE C npeaACTaBJICHUEM YUCIIOBBIX JAHHBIX U UX XaPAKTCPHUCTUKAMMU.
Pemenne IMMPAKTUYCCKUX 3aaa4 Ha 06pa60TKy YUCJIOBBIX AAHHBIX, BBIYHMCJICHUC
HX XapPaKTCPUCTHUK.

I'EOMETPUA

IIpsimbie n
IUIOCKOCTH B
NPOCTPAHCTBE

@opMynMpoOBKa M INPUBEICHHE JOKA3aTEIbCTB IMPU3HAKOB  B3aMMHOIO
pacrojoKeHus NpsAMBIX U IUIOCKOCTeH. Pacrio3HaBaHue Ha uepTekax U MOAEIAX
pPa3IMYHBIX CIIy4acB B3aMMHOIO pACIOJIOKEHUA NPSAMBIX U IUIOCKOCTEH,
apryMEHTUPOBAHME  CBOMX  CyXJIeHud. DopMyJIMpOBaHHE  OIPEAECICHUH,
IIPU3HAKOB W CBOWCTB NAPAJUIENBbHBIX W IEPIEHIUMKYJSAPHBIX IIJIOCKOCTEM,
IBYTPaHHbBIX U JUHEWHBIX yTJIOB.

BrinonHenne nocTpoeHuil yriioB MeXAy NPSAMBIMH, NPSAMOW M IUIOCKOCTHIO,
MEXy TUIOCKOCTSIMH I10 OIIMCAHUIO M PACIIO3HABAHUE UX HA MOJEIIAX.

[IppMeHeHne NPU3HAKOB W CBOMCTB PACIOJIOKECHHS MPAMBIX U IIOCKOCTEH
IIpU PELLICHUH 3a/a4.

N300paxeHne Ha pUCyHKaxX U KOHCTPYHUPOBAHUE HA MOJIENSIX MEPHIEHAUKYISIPOB
Y HAKJIOHHBIX K IUIOCKOCTH, IPSMBIX, MapaUIC/IbHBIX IUIOCKOCTEH, YIVIOB MEXAY
MPSIMON U TUIOCKOCTHIO 1 0OOCHOBAHHE ITOCTPOCHHUS.

Pemenne 3amad Ha BBIUMCIEHHE TIE€OMETPUYECKMX BeIWYMH. OnucbiBaHUE
paccTostHus OT TOYKM JO INIOCKOCTH, OT MPAMOHW J0 IUIOCKOCTH, MEXKIY
IIJIOCKOCTSIMU, MEXKIY CKPEILIMBAIOIIUMUCA NPAMBIMU, MEXAY IPOU3BOJIBHBIMU
¢urypamu B IpoCTPaHCTBE.

@opMyJIMPOBAHNE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpeM
CYIIIECTBOBAHMS, CBOMCTBA).

N300pakeHre Ha uyepTexax W MOJENSIX PACCTOSIHUA U OOOCHOBAHUE CBOMX
cykaenuil. OrmpeneneHrue ¢ BBIUMCIEHHWE PAcCTOSSHUM B MPOCTPAHCTBE.
[Tpumenenue GpopmMys U TEOPEM INIAHUMETPUHU IS pEIIeHUs 3a/1a4.

O3HakomiIeHME C TIOHATHEM [ApaJUIEIBbHOTO NPOEKTUPOBAHMS M €0
CBOWCTBaMU. DPopmynuposanue meopemvl 0 NIOWA0U OPMOSOHANLHOU NPOEeKYUU
MHO20Y20/IbHUKA.

[Ipumenenue Teopuu a1 000CHOBAHUS IOCTPOEHUHN U BBIYUCIICHUH.

ApryMEHTUpOBAaHHE CBOMX CYXJIEHHH O B3aMMHOM  pacloOJOKEHUU
MIPOCTPAHCTBEHHBIX QUTYD.

MHoOrorpaHHUKHU

Onucanue n XapaKTCPUCTHUKA Pa3IMIHBIX BUJ0B MHOTI'OIrpaHHUKOB,
NEPCUUCIICHUC UX 3JICMCHTOB 1 CBOICTB.

I/I306pa)KeHI/Ie MHOT'OTPaHHUKOB W BBIITOJHCHHUE IMOCTPOCHUS HaA I/I306pa)I(eHI/I$[X
U MOJCIAX MHOTOI'PaHHHUKOB.

Brranciaenue JIMHEIHBIX 9JICMCHTOB n YI'JI0B B IIPOCTPAHCTBCHHBIX




KOH(QUTrypaiusx, apryMEeHTUPOBAaHUE CBOUX CY>KICHHH.

XapakTepucTUKa ¥ H300paKEHUE CEUCHUS, pA3BepmMKU MHO202PAHHUKOS,
BBIYMCIICHHUE TUIOIAJIE TOBEPXHOCTEM.

[TocTtpoenne mpocTedmmx cedyeHuid KyOa, mpu3Mmbl, mupamuisl. llpumeHenue
(akTOB U CBEJIEHUH U3 IUIAHUMETPHH.

O3HakoMJIeHHME C BHJAaMH CHMMETPHH B TPOCTPAaHCTBE, (opMylupoBaHHE
ONpEACIeHU! M CBOWCTB. XapaKTepUCTHKAa CHUMMETPUM TeEJI BpallleHUd U
MHOI'OTPaHHUKOB.

[IpuMeHeHne CBOWCTB CUMMETPHH IIPU PELLICHUU 3a4a4.

Vcnonb3oBaHue NpUOOPETEHHBIX 3HAHUM AJIS UCCIIEJOBAHUSA M MOJEIUPOBAHUS
HECJIOKHBIX 3a7a4.

N300pakeHre OCHOBHBIX MHOTIOIPAaHHMKOB U BBIIIOJIHEHHE PHCYHKOB I10
YCIIOBHSIM 3a1a4.

Tena u moBepxHoOCTH
BpAallleHUs

O3HakOMJICHHE C BUJAMH TeJ BpalieHus, GOpMyIHpOBAHUE UX OMpPEACICHUA U
CBOMCTB.

dopMynupoOBaHHE TEOPEM O CEYCHHHM IIapa IUIOCKOCTBIO H TUIOCKOCTH,
KacaTeJIbHOU K cdepe.

XapakTeprucTuka U n300pakeHUe TeJl BPaIlleHUsI, UX Pa3BEPTKHU, CCUCHHUS.

Pemrenne 3amau Ha TOCTpPOEHWE CEUEHWM, BBIYUCIICHHE JUIMH, PAaCCTOSHUM,
yrioB, 1wionianed. I[IpoBeneHue OKa3aTENBHBIX PACCYKICHUH MPH PEIICHUU
3a7a4.

[IpuMeHEeHHE CBOWCTB CUMMETPUU TPH PEUICHUM 3aJad Ha Tella BpAIICHHS,
KOMOHHAIIUIO TEIL.

N300pakeHre OCHOBHBIX KPYTJIBIX TEJI W BBINIOJHEHHE PUCYHKA IO YCIOBHUIO
3aJa4H.

HN3mepenus B
reoMeTpum

O3HakoOMJICHUE C MOHIATUSIMH TUIOIIAAN U 00beMa, aKCHOMaMHU

U CBOMCTBaMH.

Pemrenue 3amay Ha BBIYKMCICHHE TUIOMIANEH IUIOCKUX (PUTYP C NMPUMEHEHUEM
COOTBETCTBYIOIIUX (POPMYI U (PAKTOB U3 MIIAHUMETPUU.

N3yuenue TeopeM O BBIYHCICHHH OOBEMOB MPOCTPAHCTBEHHBIX TEJ, PEIICHUE
3a/1a4 Ha MpUMeHeHue (HOpMYJI BEIYUCICHHUS 00bEMOB.

Nzyuenune hopmyst 11t BBIMUCICHUS TUIOMIAACH TOBEPXHOCTEHM
MHOTOT'PAHHUKOB U TEJ BPAICHUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS TIIOMIAIN TTOBEPXHOCTHU CHEPHI.

Pemenue 3amauy Ha BBIUKMCIIEHUE IUIOLIAJNEH IMMOBEPXHOCTU IPOCTPAHCTBEHHBIX
Tedl.

Koopaunarsl u
BEKTOPBI

O3HakOMJIEHME C TIOHATHEM BEKTOpa. [I3yuyeHue [eKapTOBOW CHCTEMBI
KOOPJMHAT B IPOCTPAHCTBE, MOCTPOCHHUE IO 3aJaHHBIM KOOpAMHATaM TOYEK H
IIJIOCKOCTEM, HAX0XKICHUE KOOPAUHAT TOYEK.

HaxoxneHue ypaBHEHUH OKpPYXHOCTH, cQepbl, IJIOCKOCTU. Brpluucnenue
PacCTOSTHUN MEXAY TOYKaMHU.

N3yueHne CBOWMCTB BEKTOPHBIX BEIWYWH, IPABUJ PaA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPaBWJI HAXOXACHUSA KOOPAMHAT BEKTOpa B
IIPOCTPAHCTBE, IPABUJI ACUCTBUI C BEKTOPAMU, 33JaHHBIMU KOOPINHATAMH.

IIpuMeHeHHe Teopuu NpU PEILICHNUH 3a4a4 Ha JEHCTBUSA C BEKTOPAMH.

N3yueHne CKaasipHOrO NPOU3BEACHUS BEKTOPOB, BEKTOPHOTO YpaBHEHUS
IIPSIMOM U IIOCKOCTH. IIprMeHeHne Teopuu Npu pelIeHuu 3a7ad Ha JEUCTBUS C
BEKTOpPaMH, KOOPAMHATHBIM METOJ, IPUMEHEHUE BEKTOPOB JUISl BBIYHUCIICHUS
BEJIMYUH YTJIOB U PACCTOSHUMN.

O3HakOMJICHME C [JIOKa3aTelIbCTBAMHM TEOPEM CTEPEOMETPHM O B3aMMHOM
PACIIOJIOKEHUU IIPSIMBIX U IIJIOCKOCTEN C MCIIOJIb30BAHUEM BEKTOPOB.




3. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI IUCHUIIJINHBI
3.1. TpeGoBaHus K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY O0ece4eHH 0

OcBoenne nporpammbl yueOHOH aucuumminabl «MartemaTnka: anredpa W Hadajga MaTeMaTHYeCKOTro
aHaJIM3a; TEOMETpUs» MNpEeAroiaraeT Hajauuue B MpodecCHOHATbHOW 00pa3oBaTeIbHON OpraHHM3alluy,
peanu3yomieii 00pa3oBaTeIbHYI0 IMPOrpaMMy CpenHEero oomero oOpa3oBaHUs B Tpeaerax OCBOCHUS
OIIOIT CIIO na 6a3e ocHOBHOro o0miero oOpa3oBaHMs, Y4eOHOro KaOWHETa, B KOTOPOM HMMEETCS
BO3MO>XHOCTh 00€CreunTh 00y4daromuMcsi CBOOOAHBIN 10CTyIl B IHTEpHET BO BpeMs yueOHOTro 3aHATHS U
nepuo] BHEY4eOHO 1eATeIbHOCTH.

[Tomemenne kaOuHeTa MODKHO YAOBJIETBOPATH TpeOoBaHUsAM CaHUTApPHO-IIHAEMUOIOTHYECKUX
npaBui u HopMmaTuBOB (CanlluH 2.4.2 No 178-02) m OBITh OCHAIIEHO THIOBBIM OOOPYIOBAaHHUEM,
yYKa3aHHBIM B HACTOSIIMX TPeOOBAaHUSAX, B TOM YHCJIE CIHEHUATM3UPOBAHHOW y4yeOHOW Mebenpio u
CpeaCcTBaMHU OOy4YeHUSs, JIOCTATOYHBIMHU /IS BBIMOJTHEHHUS TPEOOBAaHUN K YPOBHIO TOJITOTOBKHU
obyuaromuxcs’.

B xabunere JOMKHO OBITH MYJIBTUMEIUIHOE 00OpYIOBAaHWE, MOCPEICTBOM KOTOPOTO YYaCTHHKH
00pa3oBaTENBPHOIO TPOLECCa MOTYT IPOCMATPUBATh BU3YAIbHYI0O HWH()OPMALUIO IO MaTeMaTHKe,
CO3/1aBaTh MPE3EHTAINH, BUCOMATEPHAIIbI, UHBIE JOKYMEHTHI.

B cocraB yueOHO-METOIMYECKOTO W MAaTepUATbHO-TEXHUYECKOTO O00ECIeYeHHs] MPOrpaMMBbl
yueOHOW nucuuruinHbl «Marematuka: anrebpa M Hauyaida MaTeMaTHUYeCKOTO aHalu3a; TeOMETPHUs»
BXO/IAIT:

* MHOTO()YHKIIMOHAJILHBIM KOMITJICKC TPEIo1aBaTelIs;

* HAIJISTHBIC TOCOOUS (KOMILIEKTHI Y4eOHBIX TaOHI], IIJIAKATOB, TOPTPETOB BBIAFOIIINXCS
YYEHBIX-MaTEeMAaTHKOB H JIp.);

* HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIC CPEIICTBA;

* SKpaHHO-3BYKOBBIE TTOCOOUS;

* OubMMOTEeUHBIN PoH.

3.2. UndopmanuonHoe odecnieyeHne o0ydeHust

Ilepeyenn pexoMeHayeMbIX y4eOHbIX H3AaHui, IHTepHeT-pecypcoB, NONMOJIHUTEIbHOM
JIUTEPaTyphbl

JJ1s1 cTy1eHTOB:
OCHOBHBIE NICTOYHHKHU:

1. bammakoB, M.U. Marematuka [Onektponssiii pecypc, ObC]: ydeOHuk nns cpen. mpod.
obpazoBanus. — M.: Knopyc, 2013.

2. bammakoB, M.1. Maremaruka: yuyeOHUK ISl Had. U cpell. mpod. oOpasoBanus. — M.: Akagemus,
2012.

3. bammakos, M.. Matemaruka. 3agaqauk: yded. nocobue Juist Had. U cpel. mpod. odpa3zoBaHus. —
M.: Akanemus, 2012.

4. bammakos, M.1. Marematuka. COOpHHK 3a/1a4 PO(MIBHON HANpaBIEHHOCTH: y4el. mocodue ams
Had. ¥ cpell. npod. obpazoBanus. — M.: Akanemus, 2012.

JlonoyIHUTEeIbHbIE UCTOYHUKHU:

1. MopakoBuu, A.I'. Marematuka. 10 k.. ydeOHuUK nsi oOmeoOpaszoBar. yupexaeHuil. — M.:
MmuemosnHa, 2006.
2. Mopakosuu, A.I'. Maremaruka. 11 ki.: ydeOHHMK s oO0mIeoOpa3zoBaT. ydpexaeHUH. — M.:

Muemo3suna, 2006.
Juis1 npenogaBareJieii:
1. ®enepanbublii 3akoH oT 29.12.2012 Ne 273-P3 «O06 obpazoBanuu B Poccuiickoit denepanun.
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[Tpuka3 MunucrepcrBa oopazoBanust v Hayku PD ot 17.05.2012 Ne 413 «OO0 yTBepKaeHUU
(dhenepallbHOTO TOCYIApPCTBEHHOT'0 00pa30BaTEIbHOTO CTaHIapTa CpeHero (IMOJTHOTO0) 001Iero
00pa3oBaHHSM.
[Tpuka3z MunucrepcTBa obpazoBanus 1 Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHUU U3MEHEHUH B
[Ipuka3z MunuctepcTBa oOpa3oBanust U Hayku Poccutickoir @enepanun ot 17.05.2012 Ne 413 «*“O6
YTBEPXKICHUH (eIepaibHOTO TOCYAaPCTBEHHOT0 00pa30BaTEIbHOTO CTaHAApTa CPEeIHEro (IIOTHOTO)
obmero obpazoBanus™». [lucemo JlenmapramMenTa rocyIapCTBEHHOM MOJUTHKH B cepe MOArOTOBKU
pabounx kagpos u JI1O MunuctepctBa oopazoBanus u Hayku PO ot 17.03.2015 Ne 06-259
«PekoMeHany o OpraHu3alny MOJYyYSHHUs CPEIHEro o0Iero oopa3oBaHus B Mpeaesiax OCBOCHUS
o0pa3oBaTeNbHbIX MPOTrPaMM CpPEIHEro IMpodeccnoHalbHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOTO
o0uiero oOpa3oBaHus C Y4eTOM TpeOoBaHMIl (enepalbHbIX T'OCYIapCTBEHHBIX 00pa30BaTEIbHbBIX
CTaH/IapTOB U MOJy4yaeMoi
npodeccuu WM CHerualbHOCTH CPeIHEro Mpo(ecCHOHaTBLHOr0 00pa30BaHUsy.
bammvakos M.M. MaremaTuka: KH. AJis1 IpenoiaBaresis: Metoa.nocooue. — M., 2013
bammaxos M.U., Lpiranos I1.1. MeTonunueckoe nocodue myist noarorosku k EI'D. — M.,2011.
HNHTepHeT-pecypcsl
www. fcior. edu. ru (MudopmaimoHHbie, TPEHUPOBOYHBIC U KOHTPOJIBHBIC
MaTepuabl).
www. school-collection.edu.ru (Eaunas xomutekuuu mudpoBbIX 00pa30BaTEIbHBIX
pecypcoB). YuebHoe u3ianue
Exponenta.ru http;//www.exponenta.ru Kommnaunus Softlint. O6pa3oBarenbHbIit
MaTeMaTHYeCKUii caiiT. MaTepuansl Ui CTYIEHTOB: 33Ja4u C PEHICHUSIMU,
CIPAaBOYHHK 110 MaTEMaTHKE, JIEKTPOHHBIE KOHCYIbTAIINH.
I'azera «Marematrka» M3narensckoro goma «IlepBoe ceHTssOps»  http://mat.1septemr.ru
Maremaruka B OTKpbITOM Kosuiepke  http://www.matematiks.ru
Math.ru. Maremaruka u oopaszoBanue. Http://www.math.ru
Allmath:ru — Bcs maremartuka B onaom Mecte htto://www.allmath.ru
EgWorld: Mup matemaruueckux ypaBHenuit http://egwirld.ipmnet.ru
Bcest anemenTapHas MaTeMaTuka: CpeiHss MaTeMaTH4ecKasi HHTePHET-1ITKOIA.
http://www.bym math.net
. Teomerpuueckuii mopran http://www.neive.by.ru
. I'paduxu pynkImii http://graphfunk.narod.ru
. JlupakTudeckue MaTepuansl o HHQOPMaTHKE U MaTeMaTHKE.
http://comp-science.narod.ru
. JluckpeTHas matematrKka: anroputmsl (mpoekt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/
EI'D mo maTemaTnke: MOATOTOBKA K TecTHpoBaHuio http://www.yztest.ru

3amauHuK IS TTOATOTOBKY K OJIMMITHAIAM IO MaTeMaTuke http://tasks.ceemat.ru

3anumarenbHas MaTeMaTHKa — HIKOJbHUKAM (OJ'II/IMHI/IaI[BI, HI'PbI, KOHKYPCBI 11O
mMareMaTHke) http://www.maht-on-line.com

WuTtepreT — mpoekT «3amaum» http://www.prodlems.ru
Matemarnueckue 31roa61 http://www.etudes.ru

Maremaruka on-line cnpaBouynas nHopmanus B MOMOIIb CTYACHTY
http://www.manhtm.hl.ru

. MartemaTrKa B TIOMOIIIb IIKOJBHHUKY M CTYACHTY (TECTHI 0 MaTeMaTHke Online)
http://www.mathtest.ru

. MaremaTuka JuIs OCTYyMaloNMX B By3bl  http://www.matematika.agava.ru

. Marematuka u nporpamMmupoBanue http://www.mathhrog.narod.ru
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23. MaremMarnyeckue OJUMITHAAbLI M OJIMMIIMAIHbBIE 3a0aun http://www.zaba.ru

24. Cait snemeHTapHOM MatemaTuku JImutpus ['ymuHa http://www.mathnet.spb.ru

25. Typuup ropogoB — MexayHapoaHasi MaTeMaTHUeCcKasi OJIMMITHAAA JITIs

[IKOJBHUKOB http://www.turgor.ru

4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUA JUCIUITIJIMHBbI
KoHTpOoJIb H OLleHKa PE3yIbTaTOB OCBOCHUS JUCLUIIIMHBI OCYIIECTBIIACTCS MPENoAaBaTeieM

B IIPOLIECCE MPOBEACHUS YCTHBIX (TUCHMEHHBIX) OIPOCOB, TECTUPOBAHMS, MMCbMEHHBIX PadoT.

Pe3yabTarsl 00yyeHus
(ocBOEHHBbIEe YMEHMSI, YCBOCHHbIE 3HAHMS)

@®opMbI U METO/IbI KOHTPOJISA U
OlleHKH pe3yJbTATOB
o0yueHust

1)chopMHUpOBAaHHOCTh TIPEICTABICHUNM O MaTeMAaTUKE KaK YacTH

MUPOBOM KyJIBTYpbl M O MECT€ MAaTEMaTHMKU B COBPEMEHHOU

OUBUIM3alIUHU, O crmoco0ax omnucaHus Ha MAaTEMaTHYCCKOM  SI3BIKE

SBJICHUH peabHOr0 MUPA;

OYEHKa pe3ylbmamoe
YCHHbLX Onpocoe

2)chopMHpOBAaHHOCTh ~ MPEACTABICHUH O

MOHATHAX KaK O Ba)KHEHIIIMX MaTeMaTHYeCKUX MOJCIAX, ITO3BOJIAIOMINX

MAaTEMAaTHYCCKUX

ONMUCBIBATL MW H3y4YaTb PA3HBIC IMPOHCCCHl W ABJICHUSA; IMOHUMAHHNC

BO3MOXHOCTH aKCUOMATHYCCKOI'0 IIOCTPOCHUA MAaTCMATUYCCKUX TCOprI;

OYeHKa pe3yibmamos
VCMHbBIX ONPOCO8,
NpPOBEPKA GbINOIHEHUSL
KOHMPONIbHBIX pabom

3)BnasieHHe METOAAMM JO0Ka3aTeJIbCTB M aJITOPUTMOB pPEIICHHUS;
YMEHHE UX MPUMEHSTH, IPOBOJIUTH JOKA3aTeIbHbIE PACCYKACHUS B XOJIE

npoeepKa 6blNOJIHEHUA

KOHMPOLbHBIX pabom
pelleHus 3a1a4;

4) BnaZieHHe CTaHAAPTHBIMU MPHUEMAaMH PEIICHUS PallMOHAIbHBIX U OYeHKa pe3yibmamos
UPPALMOHATIBHBIX, TMOKA3aTeNbHBIX, CTEMEHHBIX, TPUTOHOMETPUUYECKUX mecmuposanus,
YpaBHEHUH U HEPAaBEHCTB, HMX CHUCTEM; HCIIOJIb30BAHUE T'OTOBBIX NpPOBEPKA GbINOIHEHUS.
KOMIIBIOTEPHBIX NPOTrpaMM, B TOM YHUCIIE JJI1 MOMCKA IYTU PELICHUS U npOBEPOUHBIX pabom,
WUTIOCTPALMK PEIIEHUs] YPaBHEHUN 1 HEPABEHCTB; KOHMPONIbHBIX pabom

5)chopMUPOBAHHOCTh TPEACTABICHUNH OO0 OCHOBHBIX MOHATHSIX,
UIESX U METOJaX MaTeMaTH4YECKOT0 aHaIN3a;

oyenKa pe3ynbmamos yCmHuIxX
OnpoCcos, mecmupoBanus,
npoBepKa GbINOIHEHUs
NPOBEPOUHBIX U KOHMPOTbHBIX
pabom

6) BIajgeHUE  OCHOBHBIMU  TOHSATHUAMH O  IUIOCKHMX U
MPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpaX, X OCHOBHBIX CBOWCTBAX;
c(OpPMHUPOBAHHOCTh YMEHHS PACIlO3HABATh HA YepTek,axX, MOJACIAX U B
pEUTbHOM MHUpPE TEeOMETPUYCCKUE (QUTYPBI, MPUMCHEHHE H3yUEeHHBIX
CBOICTB buryp u  dopmyn  aus

TCOMETPHUICCKUX 3aaaY U 3a/1a4 C IIPAKTHYICCKUM COACPIKAHUCM,

TCOMECTPHUYCCKUX peuicHuAd

OYeHKA pe3yIbmamos yCmHbLX
(nucbMeHHbLX) ONpoCos,
Mecmuposanusi,
nPOGepKa GbINOIHEHUS.

KOHMPOIbHBIX pabom
7)chopMUPOBAHHOCTh TPENCTABICHUM O MpoIeccax U SBICHUSX,
. OYeHKa pe3yibmanmos
UMEIOTINX BEPOSITHOCTHBIN XapaKTep, 0 CTAaTUCTHYCCKUX
VCMHbBIX ONPOCO8,
3aKOHOMEPHOCTSAX B pEaIbHOM MHpE, 00 OCHOBHBIX TMOHSATHSIX

3JIEMEHTApPHOW TEOPUHM BEPOATHOCTEH; YMEHHM HAXOIWTh U OLECHHBATH

npoeepKa 6blNOJIHEHUA

. . npo8epoyHOLl pabomuol
BEPOSITHOCTH HACTYIUICHUs] COOBITUH B TIPOCTEHIINX TPAKTHIECKUX
CUTYallUsAX ¥ OCHOBHBIE XapaKTEPUCTUKU CIYYaHBIX BETUYHH;
8) BlaJieHHE HaBBIKAMH HCIOJB30BaHUSI TOTOBBIX KOMITBIOTEPHBIX OYeHKa pe3ynbmamos

IIPOrpaMM IIPU PEILIEHUH 3aau.

npakmu4yecKko2co 3anAiAmus



http://www.zaba.ru/
http://www.zaba.ru/
http://www.zaba.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.turgor.ru/
http://www.turgor.ru/
http://www.turgor.ru/

I'panniia Mexxay omOKaMu M HEI0UETaMHU SBISICTCS B HEKOTOPOM CTereHu ycinoBHOU. [Ipu ogHux
00CTOATENBCTBAX JOMYIIEHHAs YYalIMMHUCS IOTPEIIHOCTh MOKET pacCMaTpUBAThCS ITPENOIaBaTeNIeM Kak
omuOKa, B Ipyroe BpeMs U IPH APYTruX 00CTOATENIbCTBAX — KaK HEIOYeT.

Pemenue 3anaun cuntaercsa 6e3ylpeyHbIM, €CIIM IPAaBUIBHO BBIOPAH CIIOCOO PELIEHHUs, CAMO pELlIeHUE
COIIPOBOKAAETCS HEOOXOJMMBIMH OOBSICHEHUSIMHU, BEPHO BBIIIOJIHEHBI HY>KHBIE BEIYMCICHHS U
peoOpa3oBaHus, OJIy4YeH BEPHBIN OTBET, OCIEI0BATEIBHO U AKKYPATHO 3a IIHCAHO PELICHHUE.

OrneHka 0TBeTa y4aIierocs MpOBOUTCS MO MSATHOATUIBHON CHCTEME.

Kpurepuu ommodok

Bun
HmMmeronmecss HeZ0YEThI
OIIINOKH
I'pybas Hesnanue ydamumucs popmyd, MpaBuil, OCHOBHBIX CBOMCTB, TEOPEM U HEYMEHHUE UX
omuoKa MIPUMEHSATDH; HE3HAHWE TTPUEMOB PEIICHUS 3a/1a4, pacCMaTPUBAEMBbIX B YUEOHBIX pa3jieiax
IUCILHIUIMHEL, a TAK)KE BEIYMCIUTENLHBIE OIIMOKH, €CJIM OHU HE SBJISIOTCS OIMHUCKOM
Herpy6as [ToTepst KOpHSI WIIM COXPAaHEHUE B OTBETE IMMOCTOPOHHETO KOPHS; OTOpackiBaHue 0e3
omuoKa O0OBSCHCHHMI OJTHOTO U3 HUX M paBHO3HAYHBIC UM
Henouer HepanuonanbHoe perieHue, ONrucKu, HeI0CTaTOYHOCTh UM OTCYTCTBUE MOSICHEHUH,
000CHOBaHUI B PEIICHUAX

OueHka NUCbMEHHO# padoThI py0e;KHOr0 KOHTPOJIA

Ouenka ypoBHsI NOATOTOBKH

HNmerommiics pe3ybTat

baan BepoasabHblii anaJjior
(oT™MeTKa)

5 OtnnyHo PaboTa BbINOIHEHA MOJIHOCTBIO; B JIOTHYECKUX PACCYKICHUSX U
000CHOBaHMH PELICHUs HET IPoOe JIOB U OIUOOK; B PEIIEHUU HET
MaTeMaTHYeCKUX OIMOOK (BO3MOXKHA OJJHA HETOYHOCTb, ONUCKA, HE
SBJISIIOIIASACS CIIEACTBUEM HE3HAHUS WJIM HETTOHUMaHHs y4eOHOTo
Marepuaa)

4 Xoporio PaboTa BbINOIHEHA TOJIHOCTHIO, HO 00OCHOBAHUS I1ar0B PEeIICHUs
HEJ0CTaTOYHBI; JOMYCTHUMAa O/IHA-[[B€ HETPyOble OMNOKU WM 1Ba-TPU
Hejo4era

3 Y 10BIETBOPUTETLHO Jonymiens! Oosiee o1HOM omMOKH UK 0oJiee ABYX-TpeX HEJJOUETOB B
BBIKJIa/IKaX, YepTekKax Uiu rpadukax, HO yyaliuics Biajieer
00s3aTeIbHBIMU YMEHUSMH 110 y4eOHON AUCHUIIIIHE

2 HeynosnerBoputensHo | JlonmyiieHs! CylnecTBeHHbIC OMMOKH, TTOKA3aBIINe, YTO YUAIIUUCS HE

BJIaAcCT 00s13aTeNbHBIMU YMCHUAMU 110 y‘-IC6HOI71 JHUCLUILIMHE B IIOJHOM
MEpPE, pa60Ta IMOoKa3aJjia MOJIHOC OTCYTCTBUC Y YHAIICTOCA 00s13aTeNbHBIX
3HAaHUU U YMCHI/Iﬁ WK 3HAYUTCIIbHAasA 4aCTb pa6OTBI BBITIOJTHCHA HE
CaMOCTOATCIIbHO.

KpuTtepun oieHKH YCTHOTO 0TBETa

N | OuenuBaemsbie

MeToabl OLIEHKH

I'paHu4HBIC KPUTEPHUHU OLEHKH




n/n HaBBIKH
OTJIMYHO HEy0BJICTBOPHUTEILHO

1. | Ornomenue k | Habmronenue Bce 3amanus B otBeneHHOE Bpems 3a1aHuE HE

pabote IIPEnoiaBaresis, | BBIIOJIHEHBI B BBITNIOJTHEHO, TIOKa3aHO Oe3pa3inyue K
MIPOCMOTP OTBEJICHHOE BpeMsi, | BBIIIOJHEHUIO PabOThI U €€ pe3yJbTaTaM.
BBIIIOJIHEHHBIX He cojiepkat Oosiee | BrimonHeHoO MeHee MOTOBUHBI
3a/1aHu JIBYX HEJI0YETOB MIPEAYCMOTPEHHOTO 3aJaHUs

2. | Cnocobnocts | IlpocmoTp bes 3arpynHeHuit ITpu BBIYMCIIEHUAX JOIYCKAIOTCS rpyOble
BBIIOJIHATh BBITOJIHSAEMOTO BBITOJIHSIOTCS OIIMOKH, HECTIOCOOHOCTD BBINOJIHATH
BBIUNCIICHUS 3a/1aHus BBIUMCIICHMUS], npocrennme apupMeTHIecKue JecTBUs

MIPUMEHSIOTCS
HE00XOUMBIE
dbopMyIbI

3. YmMmenue HaOmnronenue bes HecmocoOHOCTE HCII0IB30BATh 3HAHUS,
UCIIOJIb30BaTh | IPENoJaBarTess, | JONOJHUTEIBHBIX | paHee MOJYyYEHHbIE P U3YyUEHUU
paHee IIPOCMOTP yKa3aHuu JUCLUILINHEL “MaTtemaruka’”
[OJTyYEHHbIE IPEJICTABICHHBIX | UCHOJIb3YIOTCS
3HAHUA U MaTepUasoB YMEHHUS U HaBBIKHU,

HaBBIKYU JJIS II0JIy4YEHHBbIE [TPU

pelieHus 3a1a4y U3Yy4YEHUU
JUCUHUTIIIUHBI
"Maremaruka"

4. | Odopmrnenue | IIpocmotp Pabota opopmiena | PaGora opopmiena kpaiine HEOpexkHO,
JIUCTA YCTHOTO | BBIITOJIHEHHBIX aKKypaTHO, BCJIEJICTBHE ATOT'O HET BO3MOKHOCTH
omnpoca 3a1aHUH, xopouas rpaduka, | MpoBepUTh HEOOXOUMBIE 3aMUCU

HEOOXOIUMBIX MaTeMaTU4YeCKU

MaTeMaTHUYeCKUX | IPaMOTHO,

BBIKJIQJIOK COTJIaCHO
TpeOOBaHUSIM 1O
JUCLIUIUINHE.

5. | YpoBenb CobecenoBanue | I'pamoTHbIE U JlemoHCTpHUpYy€ETCS HE3HAHUE JUCLUILIINHBL,
YCBOEHHUS YEeTKHE OTBETHl HA | IIPU OTBETaX MOKa3aH y3KUM Kpyro3op,
y4eObHOro IIOCTaBJIEHHBIE OTrpaHMYEHHBIN CI0BApHBIN 3aI1ac,
MaTepuaia BOIIPOCBI, HEYMEHHeE BJaJleTh Npo(hecCHOHATbHON

HCIIOJIb30BaHUE JIEKCUKOMN
po¢eCCHOHATBHON

JIEKCUKH,

CIIOCOOHOCTh

000CHOBAaTH CBOKO
TOYKY 3pEHUS




