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Pa6ogast mporpamMMa yueGHOM JMCIMIUTHEE pa3paboTaHa Ha OCHOBE:

- DelepalbHOTO IOCYIAPCTBEHHOrO 00pa30BaTEeNBHOrO CTAaHAAapTa CpeaHero (MoJHOro) obmero
obpasoBanus (yTBepxaeH nprukazoM Muno6paayku Poccuu ot 17 mas 2012 r. Ne 413);

- PexoMeHmamuii Mo OpraHM3allii MOIy4eHHs cpefHero obmero o6pa3oBaHHs B Ipeenax
OCBOEHHsSI 00pa30BaTEBHEIX NMPOrpaMM CpeAHEro mpodecCHOHaNbHOro obpasoBanus Ha 6Gase
OCHOBHOTO 00mEero o0pa3oBaHWsi ¢ YydeToM TpeboBaHMH (hefepalbHBIX IOCYIapPCTBEHHBIX
o0pa3oBaTeNbHBIX CTAHIAPTOB M IOJNYYaeMOH MNpPO(GECCHH WM CIENHAIBHOCTH CPEIHEro
npodeccroHansHOro o6pasosanus (MHCEMO JlemapraMeHTa rocyapCTBEHHOH NONTHTHKE B cdepe
HOArOTOBKH pabounx kanpos u JAII0 Muno6puayku Poccuu ot 17.03.2015 Ne 06-259);

- IlpumepHoii mporpammel 06meoGpa3oBaTenbHON y4eOHOM JHCHMIUMHEL "MaremaTnka”,
pexoMeHoBaHHOM DeepaabHBIM rOCYAapCTBEHHBIM aBTOHOMHBIM yupexieHneM «®DenepanbHbIi
HHCTATYT pa3BuTHs oOpaszoBanusy (PI'AY  «DPUPO») Ui peammsalmmu  OCHOBHOM
npodeccrHoHaNBHON 06pasoBaTensHOM nporpamMmsl CITO Ha 6ase ocHOBHOro ofmero o6pa3oBaHus
C IIOJTy4eHHeM cpefHero obimero obpasosanus (IIpotokon Ne 3 or 21 mions 2015 1.).

Oprann3zanus-paspaboryuk: YacTHOe 00pa3oBaTeNbHOE YYpeXKIEHHE BBHICIIEro 00pa3oBaHHs
«MexTyHapoTHbIH HHCTHTYT PBIHKa)
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1. MACIIOPT PABOYEM NPOT'PAMMBbI YUEBHOM JUCHUILIVHBI

«MATEMATUKA»
1.1. HosscHUTENBLHAA 3ANMUCKA

[Tporpamma ob6meoOpazoBaTenbHON yueOHOM aucuuIuMHbl «MaremaTrka: anredpa U Hadana
MaTeMaTHYECKOTO aHalln3a; reoMeTpus» (nanee — «MaremaTnka») npeaHasHaueHa i H3yICHUs
marematuku Ha otaeneHuu CI1O HOY BO «MexayHapoaHbId HHCTUTYT PBIHKA», PEaTU3YIOIIETo
00pa3oBaTeNbHYIO MPOrpaMMy CpeIHero odmiero o0Opa3oBaHus B Mpeieiax OCBOCHHS MPOrpaMMbl
noaAroToBku cnenuanuctos cpeaHero 3sena ([ITICC3) Ha 6a3ze 0OCHOBHOTO 001IeT0 00pa30BaHUsI.

Coneprxanue mporpammbl «MareMaTHKa HalpaBJICHO Ha IOCTHIKCHUE CICAYIOIINX [EIeH:

-+ obOecrieueHue  cHOPMUPOBAHHOCTH  MPEJACTABICHHA O  COLMAIBHBIX, KYJIBTYPHBIX H
UCTOPUYECKHX (PaKTOPaX CTAHOBICHHUS MAaTEMAaTHKH;

- obecrnieueHne cHOPMHUPOBAHHOCTH JIOTHUECKOTO, aJITOPUTMUYECKOTO W MAaTeMaTHYeCKOTO
MBIIICHHST;

- obecrieuenne CcHOPMUPOBAHHOCTH YMEHHH NPUMEHSATH IOJYUYCHHBIC 3HAHHUS TPH PEHICHUU
pa3JInYHBIX 3a71a4;

- obecniedyenne chOPMUPOBAHHOCTH MPEACTABICHUN O MaTEMATHKE KaK YaCTH OOIICYeTIOBCUSCKON
KYJBTYPbl, YHHBEPCAJIHHOM SI3bIKE HAyKH, TO3BOJISIOIIEM OIMCHIBATh U HM3Y4aTh pealibHbIC
IPOIIECCHI U SIBJICHUS.

1.2. O6masi XapaKTepUCTHUKA Y4eOHOH TUCIUTLINHBI

MaremaTrka siBisieTcsl (pyHIAaMEHTaIbHOH 00I1e00pa30BaTeIbHOW JAUCHUIUIMHONW CO
CIIOKMBIIMMCS yCTOMYMBBIM COAEpXKAHUEM U OOMMMU TpeOOBAaHUSIMM K IIOJTOTOBKE O0Y-
YAFOLIIXCS.

[Ipu ocBoennm crenuanbHocTH «lIpaBo W OpraHu3amus COIHAIBHOTO OOECIICUCHUS
uHpopMaTuka wu3ydaercss Ha Oa3zoBoMm ypoBHe @DI'OC cpeanero oOmiero oOpa3oBaHUs, HO
HEKOTOpbIE€ TEMbI — 00JIee YrayOIeHHO, YIUThIBas CEU(pUKY OCBauBaeMOM CIEIMaTIbHOCTH.

DT0 BhIpa)kaeTcs B COJIEPKaHUU O0yUYEHHS, KOJIMYECTBE YaCcOB, BBIICNSAEMbIX Ha U3yUCHHE
OTACJIBHBIX TEM IIPOTpaMMBI, FJ'IY6I/IH€ HX OCBOCHHA CTYyACHTaMH, o0beMe U XapaKkTepe
MPAKTUYECKUX 3aHATUH, BUIaX BHEAYAUTOPHON CAaMOCTOSITENIEHOM pabOThI CTYIEHTOB.

OOmue nenu M3ydyeHuss MaTeMaTHKU TPaJWLMOHHO PEAM3YyIOTCS B YETHIPEX HaIpaB-
JICHUSIX:

- obmiee npeacTaBiaeHue 00 UaEAX U METOJIaX MaTeMaTHKH,

- UHTEJIEKTYalIbHOE Pa3BUTHE;

- OBJIAICHHUC H€O6XO)II/IMI)IMI/I KOHKPCTHBIMU 3HAHUSAMU U YMCHHUAMU

- BOCITUTATeNbHOE BO3/ICHCTBUE.

Conepxanne yueOHON TUCIUILIMHBI pa3pab0TaHO B COOTBETCTBHUU C OCHOBHBIMH COJIEP-
JKaTeNbHBIMH TUHUSMU 00y4EHUSI MaTeMaTHKE:

- anreOpanyecKkas JTUHHS, BKIIOYAIOIIAs CHCTEMATH3aIMIO0 CBEJICHUI O YHCliaX; H3ydeHUe
HOBBIX U 00O0OIIEHNE paHee M3YYCHHBIX omnepanuil (BO3BeIeHHE B CTENECHb, U3BJICUCHUE KOPHI,
norapu(MHUpOBaHUE, CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC U OOpaTHbIE K HUM); U3YUCHUE HOBBIX
BUJIOB UHUCIIOBBIX BBIPAXKCHHH U (OPMYIN; COBEPIICHCTBOBAHHE IMPAKTUYECKHX HABBIKOB U
BBIUMCITUTEILHON KYJIBTYPHI, pPACIIMPEHUE M COBEPIICHCTBOBAHWE alreOpanvecKkoro ammapara,
c(OPMHUPOBAHHOTO B OCHOBHOW IIIKOJIE, U €r0 MPUMEHEHHE K PEHICHUI0 MaTeMaTHYeCKHX U
IMPUKJIAAHBIX 3aaa4;

- TEOpETHKO-(PYHKIMOHAbHAS JIMHUS, BKJIIOYAIOIIAs CHCTEMAaTH3allUI0 U pacIlupeHHe
CBEJICHUM O (YHKIUSAX, COBEPIICHCTBOBaHUE IpaUUECKUX YMEHUH; 3HAKOMCTBO C OCHOBHBIMHU
UACsIMH W METOJaMH MaTeMaTHYeCKOro aHalu3a B 00beMe, TO3BOJSIONIEM HCCIIE0BaTh
JJIeMEHTapHble (QYHKIMH UM pemarh MNpocTeilline TeoMeTpudeckue, (QU3NYecKue U Jpyrue
MIPUKIIATHBIC 33/1a4H;



- JUHUS YPAaBHEHUM U HEPABEHCTB, OCHOBAHHAsl HA IMOCTPOCHUH U MCCIIEIOBAHUHU MaTeMa-
TUYECKUX MOJIENIEH, MepeceKaronasics ¢ anredpandyeckoi U TeOpeTUKO-(pyHKIIMOHAIBHON JTUHUSIMU
¥ BKIIIOYAIOIIAs Pa3BUTUE M COBEPIICHCTBOBAHUE TEXHUKH anreOpandecKkux MpeoOpa3oBaHUi is
pellleHus] YpaBHEHUI, HEPAaBEHCTB U CUCTEM; (HOPMUPOBAHHUE CIIOCOOHOCTH CTPOUTH U UCCIIEIOBATh
MPOCTEHIIINEe MAaTEeMAaTUUECKUE MOJICIN NPHU PEHICHUU MPUKIAJHBIX 3a7ad, 3a/a4 U3 CMEXHBIX U
CHeHalIbHbIX JUCIMILINH;

- TeOMETpUYECKas JIMHUS, BKIIOYAIONIAsl HATJISAHbIE PEICTABICHUS O MPOCTPAHCTBEHHBIX
durypax u u3ydyeHue UX CBOWUCTB, (POPMUPOBAHUE U PA3BUTHE MPOCTPAHCTBEHHOTO0 BOOOpaKEHUS,
pa3BUTHE CIOCOOOB T'C€OMETPUUYECKUX H3MEPEHUN, KOOPAMHATHOTO M BEKTOPHOTO METONOB IS
pelleHnss MaTeMaTUYeCKUX U MPUKJIaIHBIX 3a]1a4;

- CTOXacTUYeCKasl JIMHUSI, OCHOBAHHAS HA Pa3BUTUU KOMOMHATOPHBIX YMEHUH, MpEACTaB-
JICHUH 0 BEPOSATHOCTHO-CTaTUCTUUYECKUX 3aKOHOMEPHOCTAX OKPYKAIOIEro MUPA.

B TtemarmyeckoM TIuUTaHe mMpOrpaMMbl YYeOHBIM MaTepuayl MpeAcTaBlieH B Qopme
YepeayIoIIerocss pa3BepThIBAHUS OCHOBHBIX  COJIEP)KaTENbHBIX JIMHUK  (anreOpanueckoi,
TEOPETUKO-(PYHKIIMOHAIBHOM, YpAaBHEHUI 1 HEPABEHCTB, TEOMETPUUYECKOM, CTOXaCTHYECKOH).

N3ydyenne aucuuminuabl «MaremMaTHKa» 3aBepIIAcTCsl MOJABEIECHHEM HTOroB B (opme
HK3aMEeHa B paMKax MPOMEXYTOYHOM arrectanuu oOydaromnmxcs B mpouecce ocsoenus [ITICC3 na
0a3e 0OCHOBHOTO 00111ero 00pa3oBaHUsl C MOJIYYEHHUEM CPETHET0 00IIero 00pa3oBaHus.

1.3. MecTo y4eOHON AUCHMILUIMHBI B CTPYKTYpe OCHOBHOWH mnpodeccuoHaTbHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI

VYuebnas gucuuiuivHa «MaremaTuka: anredpa M Hayaja MaTeMaTHYeCKOro aHalln3a;
TeOMETpHs» SBISIETCS y4eOHBIM MPEIMETOM 00s3aTeIbHON MpeIMEeTHON obnactn «MaTeMaTnka u
unpopmatuka» OI'OC cpennero odmiero o6pazoBaHusl.

B yueOnbix mnanax IIICC3 yuyebnas nucuuimHa «MaTeMaTHKa» HaXOJIUTCS B COCTaBe
00111e00pa30BaTeNIbHBIX YYeOHBIX JUCHMIUIMH MO BbIOOpPY, (OpMHUpPYEMBIX U3 00s3aTelbHbIX
npeaMeTHeix obnacteit ®I'OC cpennero obmero oOpa3zoBanusi, i crneuuaidbHoctedt CIIO
COLMAJIbHO-3KOHOMHUYECKOT0 Mo uiIs NpoheCCHOHATBLHOI0 00pa30BaHMsL.

1.4. Pe3yabTaThbl OCBOEHHS YUE€OHOI TMCIHUINIUHBI

OcBoeHue coaep:kanus yueOHON AUCHUIUINHBI «MareMaTuka» o0ecrneunBaeT JOCTHKEHNE
00y4aroImuMHUCs CIeYIOIUX Pe3yIbTaTOB:
JUYHOCHIHBIX:

- cOPMUPOBAHHOCTh TMPEJICTABICHUI O MaTeMaTHKE KaK YHHUBEPCAIBHOM SI3bIKE HAYKH,
CPEJICTBE MOJICIIMPOBAHHUS SIBJICHUN U MPOIECCOB, UAESIX U METOAAX MAaTEMaTHKU;

- IOHUMaHUE€  3HAaYUMOCTHM  MaTeMaTUKU JUIsi ~ HAYyYHO-TEXHHUYECKOro  Iporpecca,
c(OpMUPOBAHHOCTh OTHOIIIEHHS K MaTeMaTUKe KakK K YacTH OOIIeueIOBeueCcKOl KyJIbTyphl Yepes
3HAKOMCTBO C UCTOpUEN Pa3BUTHs MAaTEMATUKH, SBOIOLMENH MaTEMAaTUUECKUX UJIEH;

- pa3BUTHE JIOTUYECKOTO MBIIUIEHUS], IPOCTPAHCTBEHHOIO BOOOpaXKEHHSI, allTOPUTMUYECKON
KYJIBTYpPbI, KpUTUYHOCTH MBIIUICHHS] HA YPOBHE, HEOOXOAMMOM ISl Oyayiieit mpogeccuoHambHOM
JEeSITeIbHOCTH, JUISl TPOJIOJIKEHHsI 00pa30BaHus U caMo00pa30oBaHUs;

- OBNIQJICHHE MAaTEeMaTHYEeCKHUMH 3HAHUSAMH M YMEHUSMHU, HEOOXOAMMBIMU B MOBCEIHEBHOU
KU3HU, s OCBOEHHS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH M JUCUHUIUIUH
npodeCCHOHATBHOIO IMKJIA, JUIsl MONydyeHHs oOpa3oBaHus B OONacTsIX, He TpeOYIOLINX
yriayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

- TOTOBHOCTh U CIIOCOOHOCTh K O0Opa3oBaHMIO, B TOM YHCJIE€ CaMOOOpa30BaHMIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATENIbHOE OTHOLIEHHE K HEIIPEPhIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO
YCIIEIIHOM NMpo(dhecCHOHAIbHON U 00IECTBEHHOM JesITeIbHOCTH;



-TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSITENIbHOW TBOPYECKOW H  OTBETCTBEHHOMU
JESTEIIBHOCTH;

- TOTOBHOCTh K KOJUIEKTMBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAaMU B 00pa-
30BaTeIbHOM, OOIIECTBEHHO IOJIE3HON, yueOHO-MCCIIE0BATEIbCKOM, MPOEKTHON U APYruX BHAX
JIeSATEIbHOCTH;

- OTHOULIEHUE K NPO(ECCHOHATBbHON IeATENbHOCTH KaK BO3MOXHOCTH y4acTHUs B PELICHUH
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOICHAIMOHAIBHBIX IPOOIIEM;

MemanpeomMemHblx:

- YMEHHE CaMOCTOSTEIIbHO OMNPEeACNATh eI JACATEIPHOCTH M COCTAaBJIATH  IUIAHBI
JEATEeIbHOCTH;  CaMOCTOSITEIBHO  OCYIIECTBISTh,  KOHTPOJMUPOBATH U KOPPEKTUPOBATh
JIeSATEeILHOCTD; HUCIIOIh30BaTh BCE BO3MOXKHBIE PECYpPChl ISl JOCTHXKEHUS TIOCTABJICHHBIX IIEIeH U
peanu3aluu MJIaHOB JACSTEIIbHOCTH; BHIOMPATh YCIICUIHBIE CTPATErUH B PA3TMYHBIX CUTYALIUSX;

- YMEHHE TPOAYKTHBHO OOIIAThCS M B3aUMOJCHCTBOBaTH B MPOIECCE COBMECTHOM
JESTEIIbHOCTH, YYUTHIBATh TO3UIIMH APYTUX YYACTHUKOB JIEATEIBHOCTH, YP(HEKTUBHO pa3peniaTh
KOH(JIUKTHI,

- BIQJICHUEC HaBBIKAMH  IIO03HABATCIbHOH, Yy4eOHO-HUCCIICIOBATCIILCKOM H  TPOCKTHOM
JESITEIbHOCTH, HaBBIKAaMU pa3pelieHus: mpodiieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3IMYHBIX METOJIOB TTO3HAHNS,

-TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTEIBHOW HWH(POPMAIIMOHHO-TIO3HABATEIbHON
JIeATETbHOCTH, BKJIIOYAash YMEHHWE OPHUEHTHUPOBATHCA B PA3IMUYHBIX HCTOYHHUKAX WH(MOpMmaiuu,
KPUTHUYECKH OILICHWBATh M HWHTEPIPETUPOBATh HHPOPMAIUIO, MOIYYaeMYI0 M3 pa3IU4HbIX
HMCTOYHHKOB;

- BJIaJICHUE SI3BIKOBBIMU CPEICTBAMH: YMEHHE SCHO, IOTUYHO M TOYHO HM3JIaraTh CBOIO TOUYKY
3pEHMs], UCTIOJB30BATh aJIEKBATHBIC SI3bIKOBHIE CPEJICTBA;

- BJIaJICHUE HaBbIKAMU TI03HABATEIBLHON pe(JIeKCUU KaK OCO3HAHHUS COBEPIIACMBIX JIEHCTBHI
Y MBICJIUTEIIbHBIX MPOIECCOB, X PE3yJIbTaTOB U OCHOBAaHUM, I'PAHUIl CBOETO 3HAHUS U HE3HAHUS,
HOBBIX ITO3HABATEIIBHBIX 33]1a4 M CPEACTB IS UX JOCTHKCHHUS,

- IIEJICYCTPEMIICHHOCTh B TOMCKAX U MPHUHSITHU PEIICHHUM, COOOPa3UTEIHbHOCTh M UHTYHIIHS,
pPa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTaBICHUI; CHOCOOHOCTh BOCIPUHUMATH KpacoTy W
TapMOHHIO MUDA;

npeomemHmoix:

- ¢hOPMHUPOBAHHOCTH MIPEJICTABICHUM O MaTeMAaTUKE KaK YaCTH MUPOBOUM KYJbTYPhl U MECTE
MaTeMaTUKH B COBPEMEHHOM IMBHIIM3AILIMU, CIIOCO0AX OMHMCAHUA SBICHHHM pealbHOr0 MHpa Ha
MaTEeMaTUYECKOM SI3BIKE;

- chOPMHUPOBAHHOCTh TPEJCTABICHUH O MaTEMaTHYCCKUX TMIOHATHAX KaK BaKHEHIIHNX
MaTeMaTUYECKUX MOJIENSIX, MO3BOJISIONIMX OMKMCHIBATh M M3ydaTh pa3HbIE MPOILIECCHl U SIBICHUS,
MMOHUMaHUE BO3MOKHOCTH aKCHOMATUUECKOTO MOCTPOEHUSI MATEMAaTHYECKUX TEOPHUI;

- BJIQJICHUE METOJaMU JIOKa3aTelIbCTB M aJTOPUTMOB PEIICHHS, YMEHUE WX NPUMEHSATH,
MIPOBOJIUTH JJOKA3aTEJIbHBIE PACCYXKICHUS B XO/I€ PEIICHUS 3a/1a4;

- BJQJICHUE CTaHJAPTHBIMH TIPUEMaMU PEIICHUS PAIMOHAIBHBIX W HPPaAlMOHAIBHBIX,
MOKa3aTeNIbHbIX, CTETMEHHBIX, TPUTOHOMETPUUYECKUX YpPaBHEHUNW U HEPABEHCTB, HUX CHCTEM;
WCITOJIb30BAHNUE TOTOBBIX KOMIBIOTEPHBIX MPOTpamMM, B TOM YHUCIE JUIsl TIOMCKA IYTH PEUICHUS U
WJUTIOCTPAIIMU PEIICHUS YPaBHEHUN U HEPABEHCTB;

- chOpPMHUPOBAHHOCTD MPEACTABICHUN 00 OCHOBHBIX MOHSATHIX MAaTEeMAaTHUYECKOTO aHAIHW3a U
WX CBOWMCTBax, BIAJICHHE YMEHHEM XapaKTepH3oBaTh NoOBeneHUE (YHKIMA, HCIONb30BAHHE
MOJTYYCHHBIX 3HAHUM JIJIs1 OTIMCAHUs ¥ aHAJIN3a PEATbHBIX 3aBUCHMOCTEHH;

- BJIJICHUE OCHOBHBIMHM TMOHSTHSMH O IUIOCKMX W TMPOCTPAHCTBEHHBIX T€OMETPUYECKHX
durypax, uX OCHOBHBIX CBOMCTBax; C(HOPMUPOBAHHOCTh YMEHHUS PACIO3HABATh T'€OMETPUUYECKUE
burypel Ha dYeprexkax, MOJCISIX W B pPEaJTbHOM MHpPE;, INPUMECHCHHE H3yYEHHBIX CBOWCTB
reoMeTpuueckux Guryp u Gopmys Ijs perueHrus TeOMETPUISCKUX 3a1a4 M 3a/1a4 C TPAKTUYECKUM
CoJIepKaHUEM;



- cOPMUPOBAHHOCTH MPEACTABICHUHN O MpOIeccax U SBICHUIX, UMEIONINX BEPOSTHOCTHBIM
XapakTep, CTaTHCTUYECKUX 3aKOHOMEPHOCTSIX B pPEaTbHOM MHUpPE, OCHOBHBIX MMOHSITHIX
AJIEMEHTapHON TEOPUHU BEPOSITHOCTEW; YMEHUN HAXOJUTh U OLIEHUBATh BEPOSTHOCTU HACTYILJICHUS
COOBITHII B MPOCTEHIIMX MPAKTUYECKUX CHUTYalUsIX M OCHOBHBIE XapaKTEPUCTUKU CIIy4aWHBIX
BEJINYUH;

- BIaJICHUE HABbIKAMHU HCIOJIb30BAaHUSI FOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IPH PELICHUH
3azad.

OcBoenue coxepkaHus  ydeOHOM  nucuuiuinHbl — «MaTtemaTtnka»  oOecreyuBaeT
dbopmupoBanue cienyrmux oomux kommereHui (OK):

- OK 1. [ToHuMaTrp CymHOCTh W COLMAIBHYIO 3HAYMMOCTH CBOEH Oymymier mnpodeccuu,
IIPOSIBIIATH K HEW YCTOMYMBBIN UHTEPEC.

- OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESTEIBLHOCTb, OMpPEAEISATh METOJbI U CIIOCOOBI
BBITIOJTHEHMS PO ECCHOHANBHBIX 33/1a4, OI[CHUBATh UX YPPEKTUBHOCTh U KAYECTBO.

- OK 3. Pemarb npoOiembl, OLIEHUBATh PUCKU U MPUHUMAThH PELICHUS B HECTaHIAPTHBIX
CUTYaIUsX.

1.5. KotuyecTBO 4acoB Ha ocBOeHMe padoyeil MporpaMMbl y4eOHOM JUCIUIITIHHBI:
MaKCHMaJbHOU yueOHON Harpy3Kku oOyuatomerocs - 3514acos, B TOM YHCIIE:

- 00s13aTEIIBHON ayAMTOPHON y4eOHOM Harpy3ku o0ydaromierocs - 234 Jaca;

- CaMOCTOATENbHON paboThI 0O0yyaromierocst — 117 gacos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM yueOHOI JMCHUIIJIMHBI M BUABI Y4e0HOi padoThI

Buna yueOHoii padoThl Oovem uacos
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 351
Oo6s13aTesibHAsI ayAUTOPHAs ydeOHAasi HArpy3Ka (Bcero) 234
B TOM YHCIIE:
CamocrtosiTeibHas padora o0yuaromerocs (Bcero) 117

Hrorosas arrecranua B (l)opMe IK3aMCHa




2.2. TEMATUYECKHWM IJIAH M COJAEP)KAHUE YYEFHOM JUCIHUAILIINHBI «MATEMATHUKA»

HaumeHoBaHue Conep:xaHue yuedOHOI0 MaTepuaa, 1adopaTopHble padoThl U NPAKTHYECKHE OGLeM YACOB YpoBeHb
pa3iesioB U TeM 3aHATHS, CAMOCTOSITE/IbHAs padoTa 00y4almmxcs, KypcoBasi pabora (IIpoeKT) YCBOCHUSA
3 4
Beenenne 1 | Osnakomnenmue ¢ posbio MaTeMaTHKN B HAYKe U TEXHHKE, SKOHOMHKE, 2 1
UH(POPMALMOHHBIX TEXHOJIOTUSAX U NPAKTUYECKOHN NeSTETbHOCTH
2 | OznakomIeHHE C LIEISMH U 33[a4aMI 3y4eHHS MATEMATHKH [IPH OCBOCHUH 1
npodeccuu CI10
Paszgea 1. Pa3BuTHe MOHATHSA 0 YHCJIE 10
Tema 1.1. Conep:xaHue yueOHOro MaTepuaJia 2
Apudpmernyeckue Llenble v panMoHaNbHBIE Yncia. JlelcTBUTeNbHbIE Yrcia. KoMIUIEKCHBIE YnCIa. 1
AeiicTBUSA HA ) = =
aMCaAMMT Brimonnenue apudmMeTnueckux ACMCTBUNA HAJ YUCIIaMH, COYETast YCTHBIE U 2
) nrchbMeHHBIC TpuéMbI. Haxoxienne ommboK B MpeoOpa3oBaHMsIX M BRIYHCICHUSX.
CamocrosiTesibHasA padoTa 00yYAKOIIUXCSH:
pabota mo yueOHHKY, TPEeHUPOBOYHBIN TecT. HaxoxkeHne omuO0K B BHIYMCICHUSX. 2
Hanucanue pedepara «HenpepbiBHBIE TpoOH»
Tema 1.2. Coaep:xanue yueOHOro MaTepuaJia 3
IpudankéHHbIE 1 N o
Haxoxnenne npuOImkEHHBIX 3HAYCHUN BEITMIHH 2
3HAYEeHHs BeJIHYNH
2 | BepHbie 1 3HauanIie udpsl B IPHOTIKCHHBIX BEIAACICHHSX.
CamocTrosiTesibHast padoTa 00y4alOUIMXCH: 2
aboTa Mo yueOHHKY, TPEHUPOBOYHBIN TECT.
0 0 ,
Tema 1.3. Conep:kanune yaeGHOro MaTepuasia 3
Iorpemnocru T > > > v
BLIMHCITeH i Haxoxaenune norpemHoctel BbIUMCIEHUH (aA0COMIOTHON U OTHOCUTEIHHOMN); 2
2 | Pemenne 3a7a4 Ha BHIYHCICHHE IOTPENIHOCTEH B H3MEPEHHSX BETHUHMH. 2
CamocrosiTesibHast padoTa 00y4arOIIMXCH: 5
paboTa ¢ AIEKTPOHHBIM YICOHUKOM
Tema 1.4. Coaepxanue yueOHOIro MaTepuaJia 2
CpaBHeHHe YHCJIOBBIX .
. 1 | CpaBHeHue 4KCIIOBBIX BBIPAXKEHHUIA. 2
BbIPa:KeHU
CamocrosiTesibHast padoTa 00y4arOIIMXCH: 5
paboTa no yueOHHKY, TPEHUPOBOYHBIN TECT.
Paznen 2. KopHu, crenenu, Jorapudmol 28




Tema 2.1. Conep:xanme y4e0HOro MaTepuajia 10
Kopens N —oi
CTerneHu 1 | KopHu HaTypallbHOW CTENEHHU U3 YhCila U UX CBOMCTBA. 2
2 | Pacuetsl o dhopmysnam, coepiKaiiuM paauKabl. 1
3 | Kopenb N—oii cTeneHu U ero CBOMCTRA. 1
4 | BpluucieHue U CpaBHEHNE KOPHEW, BBIIIOJIHEHUE TPUKUIKY 3HAYEHUS KOPHSL. 2
5 | [IpeobpazoBanne YUCIOBBIX U OYKBEHHBIX BBIPAKECHUHN, COACPIKAIINX PAJUKAIIbI. 1
CamocrosiTesibHas padoTa 00y4YaOIIUXCH:
pabota 1o yuyeOHHUKY, TECT, CAMOCTOSITENIbHOE U3yueHHne TeMbl «ppannoHansHbie 6
ypaBHEHUSD)
Tema 2.2. Coaep:xanue y4eOHOro MaTepuaJia 10
IlousiTHe cTeneHu 1 | IlonsiTHE CTENEHNU C pallMOHAJIBLHBIM [TOKA3aTEIEM. 3
2 | IlpeoOpa3oBaHme YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COJEPKAIINUX CTETICHU. 1
CaolicTBa cTeneHel. Beiuncienue cTeneHei ¢ paioHaibHbIM IOKa3aTeleM, 2
3 BBITNIOJTHEHHE MPUKUKU 3HAYCHUSI CTENIEHU, CPAaBHEHHUE CTEIIECHEH.
4 Crenenu ¢ 1eHCTBUTENBHBIM NTOKa3areneM. CBOMCTBA CTENEHH C JEHCTBUTEIbHBIM 1
MIOKAa3aTeJIEeM.
5 | Pemenune npukiagHbIX 33124 Ha CJI0YKHBIE TPOLIEHTHI. 1
CamocrosiTesibHast padoTa 00y4arOIIMXCH:
n3yyeHue TeMol «lIpuMeHeHne KOpHel 1 CTENeHeN IPU BBIYUCICHUN CPEHUX, ACIICHUN 6
OTpE3Ka B «30JIOTOM CEUECHHUM.
Tema 2.3. Conep:xaHue yueOHOro MaTepuaJa 8
Monsitue aorapudma | 1 | IMonsTue norapudma, IecATHYHOTO JTOrapudma. 2
2 [IpaBuna aeicTBuil ¢ jorapudpmamu. 1
3 | OcHoBHOE TOrapudMUIECKOE TOXKIECTBO. 2
4 | JTorapudmupopanue i MOTEHIHPOBAHUE BHIPAXKEHMIA. [1epexo;] K HOBOMY OCHOBAHHUIO 1
norapudma.
O | [pocreiiiine T0rapupMHUECKIe YPABHEHNSI. 2
CamocrosiTesibHasi padoTa 00yYarOIMXCS: 6
pa0oTa o AMJAKTHUYECKUM MarepuanaM. M3yuyenue tembl «HatypasabHble JorapudmMbny
Paznea 3. IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE 20
Tema 3.1. Coaeprxanue yueOHOro MaTepuaa 6




IMapa/uteabHOCTH 1 | B3aumHoe pacnionoxeHue IByX NpsIMbIX B IPOCTPAHCTBE. 2
npsiMoii U IIockocT | 2 | [lapamienbHOCTh IPSIMO U TIOCKOCTH. 1
B IIPOCTPAHCTBE 3 | IlapannenbHOCTh MIIOCKOCTEH. 2
CamocrosiTesibHas paboTa 00y4arOIMIMXCH 9
paboTa 1o y4eOHUKY, U3TOTOBJICHHUE MOJIEICH.
Tema 3.2. Coaep:xaHue y4eOHOIro MaTepuaJia 6
IHepnenaukynasapHocts | 1 | [lepneHIuKyISpHOCTD MPSMON U TUIOCKOCTH. 2
NPSIMOii M IVIOCKOCTH | 2 | [[eprieHauKy/Isp H HAKIOHHAS. I1epIeH IHKyIIPHOCTS JBYX IIOCKOCTEIl. 1
B IPOCTPAHCTBE 3 | Yron mexay aByms nnockocTmu. JIByrpaHHbIA yrom. Yron Mekay npsamoi n 2
IJIOCKOCTBIO.
CamocrosiTesibHas padoTa 00y4YarOIIUXCH: 5
pabota 1o y4yeOHUKY, TeCT, U3TOTOBJICHUE MOJICIICH.
Tema 3.3. Coaep:xxaHue y4eOHOro MaTepHuaJia 6
I'eomeTpuueckue ["'eomeTprueckue npeodpa3zoBaHus npocrpaHcTsa. [lapaienbHblil nepeHoc. 2
npeodpasoBaHust 2 | CuMMeTpHs OTHOCHTENBHO IIOCKOCTH. 1
NPoCTPpaHCTBA 3 Pemenue 3a1auy Ha mocTpoeHuUe. 2
CamocrosiTesibHas padoTa 00y4YarOIIUXC: 2
pabora no yuebnuky, Tect. Hanucanue pedeparos no reme «CUMMETPHS B IPOCTPAHCTBEN
Tema 3.4. Conep:xaHue yueOHOro MaTepuaJia 6
IMapannenbHoe ITapasuienbHOE IPOEKTUPOBAHUE. 1
NPOEKTHPOBAaHME 2 | Mnowane OPTOTOHAJILHON IPOEKINH. 1
3 | M306paxenne IpoCTPAHCTBEHHBIX (GHTYD. 1
CamocrosiTesibHas padoTa 00y4arOMIMXCH 3
pabora 1o yueOHUKY, TECT, CO3/IaHHE MPE3EHTAIIUHU 110 TEME
Paznea 4. Kom0Ounnaropuka 12
Tema 4.1. Coaep:xaHue yueOHOro MaTepuaja 2
IIpaBuia Perenne KOMOMHATOPHBIX 3a]1a4 METOOM repedopa U Mo MpaBUITy 2
KOMOMHATOPUKH YMHOKEHMUS.
CamocrosiTesibHast padoTa 00y4arOIIMXCH: 2
paboTa 1o yueOHUKY, pelIeHre 3a/1a4 U3 TUIAKTUIECKIX MaTePHUaJIOB
Tema 4.2. Coaepxanue yueOHOro MaTepuaa 6
HousiTus 1 | O3HakomiieHHE C TOHATUSAMH KOMOWHATOPUKHU: pa3MEIICHUSIMU C TIOBTOPEHHEM U Oe3 2
KOMOUHATOPHKH IOBTOPEHMUSI.
2 | Coueranwus. [lepecranoBkwm. 2




3 | [Ipumenenue Gopmys 11l BRIYUCICHUS pa3MEIEHUH, TIEPECTAaHOBOK M COUETAaHUH.

CamocTosiTesibHasi padoTa 00yYarOMXCsi: 4
pabota mo yueOHHKY, penieHHe 3a/1a4 U3 JUJAKTHICCKIX MAaTEepPHUaJIoB
Tema 4.3. Conep:kanue y4eOHOIro MaTepuaa 4
bunom HeloTona u 1 | O3nakomiieHue ¢ OuHomMoM HeroToHA.
TPeYroJbHUK
Mackans 2 | Tpeyronsuuk Ilackais.
CamocrosiTesibHass padoTa 00y4arOIIMXCH: 2
pabota no yueOHHKY, CO3/1aHHe Mpe3eHTaluu o teme «MaTemaTruueckas CTaATUCTHKAY.
Tema 4.4. Coaep:xaHue yueOHOro MaTepuaJia 6
Pemenne 1 | Ucnonb3oBaHueM MOHATHIA U IPABUI KOMOMHATOPUKH.
KOMOMHATOPHBIX 2 | Pemenue npakTuyeckux 3aaay.
3aaa4 3 | BeiOopouHbIii KOHTPOJIH KaueCTBAa NPOAYKIIMH. MaTeMaTHUeCKOe O)KUIaHuE.
CamocrosiTesibHas padoTa 00y4YarOUIUXCSH: 4
pabota o y4yeOHUKY, pelIeHHe 33/1a4 U3 TUIAKTHIECKUX MaTEepUaAIOB
Pa3znea 5. KoopauHatsl 1 BeKTOPbI 16
Tema 5.1. Conep:xaHue yueOHOro MaTepuaJia 4
ITonsiTHe BexkTOpa 1 | Bekropsl. Moaynb BekTopa. PaBeHCTBO BekTOpoB. Cl0kKeHHE BEKTOPOB. Y MHOXKEHUE
BEKTOPA Ha YUCJIO.
2 | Paznoxxenne BekTopa 1o HampasieHusM. [Ipoeknus BekTopa Ha ocb. KoopauHater
BEKTODA.
CamocrosiTesibHas padoTa 00y4YaloOUIUXCsi: 2
paboTta o yuyeOHUKY, CO3/1aHUE MPE3CHTALUH
Tema 5.2. Coaep:xaHue yueOHOro MaTepuasa 4
Ypasuenus puryp 1 | YpaBHeHUs OKPY)KHOCTH, c(hepbl, IIOCKOCTU. BrIurciieHne paccTosHUN Mex Ty
TOYKaMH.
2 | YpaBHeHUs NPsIMOM.
CamocrosiTesibHast padoTa 00y4arOIIMXCH: 5
pabora 1o yueOHUKY, COCTaBUTH TaOIUILY
Tema 5.3. Coaepxanue yueOHOro MaTepuaJa 6

IpaBuaa geiicTBuii
HA/I BEKTOPaMH

1 | CgoiicTB BekTOpHBIX BennyuH. [IpaBuia neiicTBuii ¢ BeKTopamu, 3aJaHHBIMU
KOOPJAMHATAMM.

2 HpaBI/ma Pa3JI0KCHUA BEKTOPOB B TPCXMEPHOM IIPOCTPAHCTBC.




3 | IlpaBuia HaxoXIEHUS KOOPIWHAT BEKTOpa B IPOCTPAHCTBE. 1
Tema 5.4. CamocTrosiTesbHasi padboTa 00y4YarOIMXCS:
Cxkansipaoe pabora mo yuyeOHHKY, HammcaHue pedepaTon 4
NpousBe/ieHUe Coaeprxanue yueOHOIro MaTepuaJa 4
BEKTOpPOB 1 | CxansipHoe npou3BeeHHE BEKTOPOB. 2
2 | Yrou MexIy ABYMS BEKTOPAMHU. 2
CamocrosiTesibHas paboTa 00y4yarommxcs:
pabora no yuyeOHUKY, co3laHue npe3eHTauuu. M3yuenue temol «BekTopHBIE ypaBHEHUS 4
IPSIMON U TIOCKOCTH
Tema 5.5 Coaep:xaHue y4eOHOro MaTepuaJa 4
IIpumenenne 1 | [IpsmoyronpHas (IeKapTOBa) cCHCTeMa KOOPJMHAT B IPOCTPAHCTBE. 1
KOOPIAMHATHOIO = =
MeTO/a IIPH PeleHHH 2 | Pemenue 3a1a4 Ha IGHCTBHSI C BEKTOPAMH, KOOP/IMHATHBIH METOJ, IPUMEHEHHE 1
3a124 BEKTOPOB JUIS1 BBIYUCIICHUS BEJIMYUH YTIJIOB M PACCTOSHUU.
CamocrosiTesibHas padora:
HarnucaHue MpakTu4Yeckoil paboTsl o TeMe «BekTopHas anredpay. O3HaKOMIICHHE C 2
JI0Ka3aTeJIbCTBAMU TEOPEM CTEPEOMETPHUH O B3AUMHOM PACIIOJIOKEHUN MPSIMBIX U
IJIOCKOCTEH C MCIOJIb30BaHUEM BEKTOPOB.
Pasnea 6. OCHOBBI TPUTOHOMETPUH 31
Tema 6.1. Conep:xaHue yueOHOro MaTepuaJia 4
OcHOBHbIC IOHATHA 1 | Pangunannas mepa yrina. BpamarensHoe ABUXEHHE. 1
TpuroHomMeTpHu 2 | Cunyc, KOCHHYC, TAHT€HC, KOTAHT€HC YHCTa. 1
CamocTrosiTesibHast padoTa 00y4alOIIMXCH:
paboTa 1o y4yeOHUKY, HanrcaHue pedepaToB IO UCTOPUHU CO3JaHHUSI TPUTOHOMETPUHU 4
Tema 6.2. Coaepixanue yueOHOro MaTepuaJa 8
OcHoBHBIC 1 | OcHOBHBIE TPUTOHOMETPUYECKHE TOXKIEeCTBA. [[puMeHeHne OCHOBHBIX 5
TPUTOHOMETPUYeCKHUe TPUTOHOMETPUUECKUX TOXKJIECTB.
TOKAECTBA 2 | ®opmyIbl IpUBEICHUS. 1
3 | ®opmynsl cnoxerns. DopMyITbl CyMMBI U pa3HOCTH YTIIOB. 1
4 | ®opmynsl ynBoeHus yria. @opmysibl OJOBUHHOIO yria. 1
CamocrosiTesibHast padoTa 00y4arOIIMXCH !
paboTa no yuyeOHHKY, peleHre YIPaKHEHUHN U3 TUJaKTHYECKUX MaTepUaIoB. 4
OdopmiieHre TMYHOTO CIpaBOYHHUKA (GopMyI
Tema 6.3. Conep:xaHue yueOHOro MaTepuaJia 8




IIpeoOpazoBanus 1 | [IpeoGpa3oBanue CyMMbl TPUTOHOMETPUUECKUX (PYHKIIMNA B MPOU3BEACHUE U 1
npocTeimux IPOM3BEACHUS B CYMMY.
TPUTOHOMETPUYECKUX | 2 | BoipaxkeHue TpuroHomMeTpuueckux (QyHKIUN yepe3 TAaHIeHC MOJIOBUHHOIO apryMEeHTa. 1
BbIpazKeHU 3 | Uzyuenue oCHOBHBIX (POPMYII TPUTOHOMETPUU: (POPMYIIBI CIOKEHHUS, YABOCHUS,
peoOpa30BaHusl CyMMbI M IPUMEHEHHE TP BBIUMCICHUH 3HAYEHUS 1
TPUTOHOMETPHUUYECKOTO BBIPAKEHUS U YIIPOIICHHUS €TO0.
4 | O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPUHU TOYEK HA €IMHUYHOW OKPYKHOCTH U 1
NpUMEHEHHE UX JJIS BBIBOJIA ()OPMYIT TPUBEICHHS
CamocTosiTesibHasi padoTa 00y4arOMXCsi: 4
pabota 1Mo yueOHHKY, TECT.
Tema 6.4. Coaep:xaHue y4eOHOIro MaTepHuaJia 5
Oo0paTHble 1 | [lonsTHE OOpPATHBIX TPUTOHOMETPHUUECKUX (DYHKIIHIA 1
TPUTOHOMETPUHECKHE |75 N300pakeHre Ha eTUHUYHON OKPY>KHOCTH apKCHHYCa, apKKOCHHYCA, apKTaHIeHCca U 1
byHKumm APKKOTaHTEHCA.
3 | [IpumeHeHue npu peLieHny ypaBHEHUN 0OpaTHBIX TPUTOHOMETPUYECKUX (PYHKIHIA. 1
CamocrosiTesibHas padoTa 00y4arOIIMXCH:
pa0oTa o y4yeOHUKY, pelleHHe YIPaXKHEHUH U3 IUAAKTUYECKUX MaTepualloB 2
Tema 6.5. Coaep:xanue yueOHOro MaTepuasa 10
Ipocreiiume 1 | IIpumeHeHue 00X METOJIOB PELICHUs ypaBHEHUH (METOJ] pa3iokKeHUs Ha
TPUTOHOMETPUIECKHE MHOKHTEIH) TIPY PENIEHUH TPHTOHOMETPHYECKHMX YPABHEHMIA.
YPaBHEHMS 1 2 | Pemenue mo ¢popmyraM M TPUTOHOMETPHUYECKOMY KPYTY MPOCTEHIITHX
HEpPaBCHCTRA TPUTOHOMETPUUYECKUX YpaBHEHUH.
3 | [Ipumenenne o0IIMX METOJIOB PEIIECHHs YpaBHEHHH (TIPUBEACHUE K IMHEHHOMY, 2
KBaJJpaTHOMY YPaBHEHMsSIM) MPU peIIEHUN TPUTOHOMETPUUYECKUX YPaBHEHUH.
4 | IlpumeHeHune o0MMX METOJIOB pEIIeHUs] YpaBHEHUH (3aMeHbI IEPEMEHHOI) TpH
pELICHUH TPUTOHOMETPUYECKUX YPaBHEHUI.
5 | Ilpocrelinme TpUroHOMETPUUECKIE HEPABEHCTBA.
CamocrosiTesibHast padoTa 00y4arOIIMXCH: 2
paboTa 1o yueOHUKY, CO3/JaHue TPE3CHTAIUN
Paznea 7. DyHKIMH U TPaUKH 18 2-3
Tema 7.1. Coaeprxkanue yueOHOro MaTepuaJia 4
®yukuuu. [lonsrue o | 1 | Ionarue ¢pyuxnuu. O0nacTh onpeseseHns 1 MHOXECTBO 3HAYCHUIN QYHKIIMH. 2
HeNpPepPbIBHOCTH 2 | I'paduk ¢pynkuuu. Paznuunele cnocoOsl 3ajanus GyHkuuu. Ilonstre o 1




(yHkIMH | HenpepBIBHOCTH (YHKIIHH.
CamocrosiTesibHass padoTa 00y4arOIIMXCH: 2
pa0ota o y4yeOHUKY, HamucaHue pedepaTroB 10 HCTOPUM MAaTEMATUKU
Tema 7.2. Coaeprxanue yueOHOIro MaTepuaJia 4
CpoiicrBa pyukuuu. | 1 | MOHOTOHHOCTb,  4YE€THOCTb, = HEYETHOCTb, OIPAHUYEHHOCTb, MNEPUOJUYHOCTb.
I'padguyeckas [IpomexxyTkn Bo3pacTaHusi W yObIBaHWs, HaAuOOJbIIEe W HAUMEHbIIEC 3HAYCHHS
HHTEpIpeTanus. ¢ynkuuu. Toukn 3KkcTpemMyma.
IHpumepnr 2 | 'eomerpuueckas unreprperanus. [IpuMeps! GyHKIMOHATBHBIX 3aBUCHMOCTEH.
(GYyHKIHMOHAJIBHBIX Apudmernueckue onepanuu Hag GyHkausvMu. CiaoxHas QyHKIHS.
3aBHCUMOCTEH B
PeATLHBIX MPOIEccax CamocrosiTesibHasA padoTa 00yYAKOLIUXCSH: 2
W SIBJICHMSIX pabota 1o yueOHUKY, TOCTPOSHHE TPaPUKOB
Tema 7.3. Coaep:xanue y4eOHOIro MaTrepuaa 4
Ooparnbie pynkuuun | 1 | [lorsrus oOpatHON (yHKINH, ONpeAeTICHHE BUIA U TOCTPOeHUE rpaduka oOpaTHON
(byHKLNHU, HaX0XKJIeHHE ee 00JIaCTH OIpeleNIeHusl U 00JacTH 3HauYeHUH
2 | Iloctpoenne rpaduka obpatHOM QyHKIHH.
CamocrosiTesibHas padoTa 00y4YaOIIUXCH:
paboTta o yueOHUKY U JONOJHUTEIBHOMN JTUTEpaTyphl (MHTEPHETA). 2
Tema 7.4. Coaepxanue y4eOHOIro MaTepuaJa 6
Crenennsle, Crenennas ¢pynkuus. E€ cBolicTBa u rpaduku.
NMOKa3aTeJIbHbIE, 7 Tioxasare E& cnon
norapudbMuuecKe - npHas QyHKkiys. Eé CBf)I/IClea U TpaQuKH.
dynKimun Jlorapudmmueckas ¢pynkuus. E€ cBoiicTBa u rpaduxu.
CamocrosiTesibHast paboTa: BbIIIOJHEHUE PAKTUYECKONH paboThI
2
Tema 7.5. Coaep:xaHue yueOHOro MaTepuaJa 6
Tpuronomerpuyeckue 11T 6
(bynKHm. OBpaTHbIe apMOHUYECKHE KOJICOAHHUS.
I PHIOHOMETPHYECKHE Pa3peiBHas nepuoecKas ¢byskus. yHKIMK TaHTeHCa U KOTAHTeHCa U UX
byHKIHH rpaduku 1 CBOHCTEA. _ _
2 | [IpumeneHwe cBOWMCTB (DYHKIWH JJIsl CPABHEHUS 3HAUEHUI TPUTOHOMETPHUYECKIX
(GyHKLUH, perieHus] TPUTOHOMETPUUYECKUX YPaBHEHHUH.
3 | 'padukm 0OpaTHBIX TpUTOHOMETpUYECKUX QYHKIHI. BrmoaHeHne npeodpazoBaHus
rpauKoB
Pa3nea 8. MHOrorpaHHUKH U KpyrJjble TeJaa 26




Tema 8.1. Conep:xaHue yueOHOro MaTepuaJa 10
MHOrorpaHHUKHU 1 | MHororpaHHuKU. D€eMEHTHI MHOTOIpaHHUKA. Pa3BépTka. MHOrOorpaHHble yIiibl. 2
Brinmykibsie MHOTOrpaHHUKU. Teopema Ditnepa.
2 | llpusma. llpsimas, HakJIoOHHAs, paBuiIbHas npu3ma. [lapamenenunen. KyoO. 2
[Tupamupa. [TpaBunbHas nupamuaa. YcedeHHas nupamuia. Terpasrap. 1
4 | CummMerpus B KyOe, mapaenenumnese, npuzMe u nupamujae. Ceuenus Kkyoa, Ipu3Mbl,
MUPAMHU/IBI. 1
5 | [IpaBuiabHBIC MHOTOTPAHHUKH. 1
CamocTrosiTe/ibHAs pa6oTa 00y4aKOIINXCH 4
pabora no yuyeOHHMKY, HamucaHue pedepaToB, U3TOTOBICHHE MOJEEH
Tema 8.2. Conep:xaHue yueOHOro MaTepuaJia 10
Tesa n moBepxnoctn | 1 | Hunungp. Ceuenuns nunuHapa. 2
BpalleHUsA 2 | Konyc. Yceuennsiii konyc. CedeHus: KOHyca. 1
3 | ap u cdepa. Ceuenns mapa. KacarenbHast miaockocTs K cdepe. 1
4 | IlpuMeHeHne CBOMCTB CHMMETPUH TIPH PEIICHUH 3a]ad Ha TeJia BPAIeHUS, 1
KOMOWHAIIUIO TEI.
5 | M3o0pakeHrne OCHOBHBIX KPYTJIbIX T€J U BBIIIOJHEHUE PUCYHKA 10 YCIOBHIO 33/1a4H. 1
CamocrosiTesibHAs paboTa 00y4arOIIMXCH ! 9
paboTa mo yueOHHKY, BBINOJHEHHUE JOMAITHEH MPaKTHYeCKONH paboThI
Tema 8.3. Coaepxanue y4eOHOro MaTepuaJa 10
HN3mepenus B 1 | O6bém u ero uzmepenue. O0bEM KyOa U IPSMOYTOIFHOTO TapaJiyIesIeIIUIIe 1a. 1
reomeTpum 2 | O6bém mpusMel. OOBEM IMITHHIPA. 1
3 | OO0béM nupamMuIBl M KOHYCA. 2
4 | OO6béM mapa u mIomaab chepsl. 1
5 | [TogoGue Ten. OTHOIIEHUS TIIOMAIN TTOBEPXHOCTH U O0BEMOB TTOIOOHBIX TEI. 2
Pemenue 3a1ay Ha BRIYHMCIICHUE TUIOMIAJICH MTOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ
CamocrosiTesibHas padoTa 00y4YarOLIUXCSH: 4
paboTa Mo yueOHHKY, BHITIOJTHEHHE JOMAITHEN MPaKTUYeCKOM paboThl
Paszpnen 9. Hayana MmaTeMaTH4eCKOro aHaJm3a 24
Tema 9.1. Coaepxanue yueOHOro MaTepuaJia 10
ITocaemoBaTeapnocT | 1 | CnocoOBbl 3aMaHus M CBOMCTBA YMCIIOBBIX IIOCIIEN0BATEIbHOCTEM. 1
2 | TlonsATHeE O TIpeese MocIeJOBaTeILHOCTH. 1
3 | CymecTBOBaH#Me Mpeieaa MOHOTOHHOM OTpaHUYEHHOM MOCIe0BATEILHOCTH. 1




4 | CyMMHpOBaHHE MTOCJIEIOBATEILHOCTEH. 1
5 | BeckoneuHo yObIBaroIIas reOMETPUUYECKast MPOTpeccus U e€ cymma. 1
CamocrosiTesibHasi paboTa o0y4alumxcs: padora Mo JTUAAKTHYECKUM MaTepHalam. 4 2
Tema 9.2. Coaeprxanue yueOHOIro MaTepuaJia 10
IIpousBoanasn 1 | INoHsTHE IPOM3BOAHON (HYHKIIUH. 2
byHkuun Mexanuueckuii u reomeTpudeckuii cMbici. CocTaBlieHHE ypaBHEHUS KacaTeIbHOM K
rpaduKy GyHKIHH.
2 | [IpaBuna nuddepeHnmpoBanus, TabIMIIa TPOU3BOAHBIX MIEMEHTAPHBIX (PYHKITUH. 1
3 | [Ipumenenne npon3BOTHON AJISl K MCCIIEOBAHUIO QYHKIUN, MOCTPOCHHIO rPpauKoOB. 1
4 | IlponsBoanble 0OPaTHBIX PYHKIUI U CIIOKHBIX (YHKIUH.
5 | Bropas npousBoanas. E€ reomerpruueckuii 1 GU3NUECKHI CMBIC]T. 1
CaMocTosiTeIbHAsi paGoTa 00y4aIOIIMXCS: TECT, HAMCAaHUE peepaToB 1O HCTOPUH 5
co3anus quddepeHInaIbHOTr0 HCYUCIICHUS.
Tema 9.3. Conep:xaHue yueOHOro Marepuaa 10
IIpumenenne 1 | [IpoBenenue c MOMOIIBIO MPOU3BOIHON Hccae0BaHUS (HYHKITHH, 3aIJaHHOM 1
MPOU3BOJAHOM bopmyII0ii.
2 | YcraHOBIIEHHE CBSA3H CBOMCTB (DYHKIIMH U TPOU3BOIHOM MO UX TpaduKaM. 1
3 | HaxoxaeHue cKopoCTH MPOIECCOB, 3aJaHHBIX (YHKITHCH. 2
4 | IlpumeHeHne IpOU3BOAHOM AJIs PEelIeHUs 3a]]a4 Ha HaX0XKJIeHue HauOOJIbLIETo, 1
HaMMEHBIIIEr0 3HAaYEeHHUsl M HAa HAXO0X/IEHUE SKCTpEMyMa
5 | IlpumeHenune npon3BOAHON K PELICHUIO PUKIIAIHBIX 3a/1a4. 1
CamocrosiTesibHAs padoTa 00y4arOIINXCH 5
paboTa no y4eOHHMKY, TPEHUPOBOYHBIA TeECT.
Paznea 10. HHTerpaJ u ero npuMeHeHue 15
Tema 10.1. Conep:xaHue yueOHOro MaTepuaJia 6
ITepBooGpa3nasn 1 | Ilonarue o nmepBooOpa3HOi. Brruncnenue nepBooOpa3Hoi A JaHHOH (QyHKITUH. 1
2 | Vzydenue npaBuiia BRIYHCICHUS TIEPBOOOPA3HOM 1
3 | Pemenue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ IPOU3BOIHOM. 1
CamocrosiTesibHass padoTa 00y4arOIMIMXCH
pabora 1o yueOHUKY, HamucaHue pedepaToB 110 UCTOPUH CO3/IaHUS UHTETPATHHOTO 2
VCYHCIIEHUS.
Tema 10.2. Conep:xxaHue yueOHOro MaTepuaJa 6
HuTerpan 1 | O3HakomeHHE C MOHATHEM HHTErpaa. 1




W3yuenune mpaBuia BEIUKCICHUS TTepBOO0Opa3HON U TeopeMbl HbioTona— JlelOHua.

2 | Ilpumenenue onpeneaéHHOr0 HHTETpalla AJIsl BEIYUCICHHS TUIOMIAIN KPUBOITHHEHHON 1
tpanenuu. @opmyna Herorona-JIeiiOHuma.
3 | [Ipumenenne unterpana B GU3MKe U TEXHUKE, TEOMETPHU. 1
CamocTrosiTesibHasi padoTa 00y4arOIMXCS: 2
co3manue npe3eHTanuii 0 Herotone u JleliOnwmie
Tema 10.3. Copep:kaHue y4eOHOTro MaTepuaa 6
IIpumenenne Pemenue 3a1a4 Ha MpUMEHEHUE UHTETpaJIa JAJis BBIYUCICHUS (PU3NYECKUX BEIUUUH U 2
HHTerpaJa TIonaaen
CamocrosiTesibHasA padoTa 00yYAKOIIUXCSH: 2
CO3/IaHME MTPE3EHTAIMI O IPUMEHEHUHN UHTErpaja
Paszpnen 11. DJIeMEeHTbI TEOPUH BEPOATHOCTH M MATEMATHYECKON CTATUCTUKH 12
Tema 11.1. Conep:xaHue yueOHOro MaTepuaJa 10
DJIEeMEeHTBI TeOpHH 1 | Knaccuueckoe onpezenenue BepossTHOCTU. [IprMepsl BEIUMCIEHHS BEPOSITHOCTEH. 1
BEPOSITHOCTEMH 2 | IlonsTHe 0 HE3aBUCUMOCTH COOBITHIL, CBOIICTBA BEPOSITHOCTH. 1
3 | CnoxxeHre U YMHOKEHHE BEPOSITHOCTEH. 1
4 | [luckpeTHas ciiyuyaiiHasi BeIMUMHA. 3aKOH paclpelelIeHUs U YHCIOBbIC 1
XapaKTEPUCTUKH JUCKPETHOM CIIy4aiiHOW BEJIMYMHBI.
5 | Pemenue 3a7a4 Ha BBIYUCIICHNE BEPOSTHOCTEH COOBITHIA. 1
CamocrosiTesibHAs paboTa 00y4arOIIMXCH ! 9
HanucaHue pegepaToB 00 HCTOPUU BOSHUKHOBEHHS TEOPHU BEPOSITHOCTEH
Tema 11.2. Conep:xaHue yueOHOro MaTepuaJia 6
IIpencraBienue 1 | O3HakoMmIleHUE C IPEACTABICHUEM YHCIIOBBIX JaHHBIX U UX XapaKTePUCTHUKAMHU. 2
AAHHBIX (TA0IULBI, I'eHepasibHast COBOKYITHOCTb, BRIOOPKH, CpeiHEE apu(PMETHUECKOE, MEJUaHa.
AMAarpaMmsl, 2 | IlousiTue 0 3aavyax MaTeMaTUYECKON CTAaTUCTHKH. 1
rpaguicu) 3 | Pemenue npakTuueckux 3aaa4 Ha 00pabOTKY YHUCIOBBIX TAHHBIX, BBIYMCIEHUE HX 2
XapaKTEPUCTHK.
CamocrosiTesibHass padoTa 00y4arOIMIMXCH
paboTa ¢ JOMOIHUTEIBHON JIUTEPATYPOH, CTATUCTUYECKUM MaTepHalioM, HalllCaHue 2
pedepara Ha Temy «CpeHUE 3HAUCHUS U UX IPUMEHEHHE B CTATHCTHUKE)
Paznen 12. YpaBHeHus H HEPaBEeHCTBA 20 2
Tema 12.1. Coaeprxkanue yueOHOro MaTepuaJia 12
YpaBHeHnus u PaBHOCHIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM. 2

1




CHCTEMbI YPaBHEHU 2 | Mcrnonb3oBanue cBOHCTB ¥ rpadukoB (hYHKIHMIA IS PELICHHs YPABHEHHIA. 1
IToBTOpEHNE OCHOBHBIX PUEMOB PEIICHUS] CUCTEM.
3 | Pemenne mokasaTenbHBIX 1 IOrapu(pMHUECKUX YPABHEHHUH 110 H3BECTHBIM 2
aIropuTMaMm.
4 | Pemenue panuoHaIbHBIX, HPPALMOHATBHEIX, TOKA3aTEIbHBIX H TPHTOHOMETPHICCKHX 1
YPaBHEHUU U CUCTEM
5 | OcHOBHBIC IPHEMBI PEIICHHS: PA3II0KCHHE Ha MHOXKHTEIIH, BBEICHNC HOBBIX 1
HEU3BECTHBIX.
6 | Pemenne ypaBHeHuii ¢ npuMeHeHneM MPHEMOB (IOACTAHOBKH, rpa(HIecKoro 2
METO0/1).
CamocrosiTesibHasA padoTa 00yYaArOLIUXCSH: 2
penieHue yrnpaxHeHui u3 marepuanon EI'D
Tema 12.2. Coaep:xanue y4eOHOro MaTepuaJia 12
HepaBencrBa u 1 | Pemenue HEpaBEHCTB U CUCTEM HEPABEHCTB Pa3IUYHBIMU CIIOCOOAMM. 2
CHCTEMBI HEPABEeHCTB | 2 | PanmoHasibHBIC U UPPALIMOHATIbHBIC HEPABCHCTRA. 2
C ABYMsI 3 | Pemenue nokasareiabHbIX U norapmbMquCKHx HEPaBCHCTB I10 U3BECTHBIM 1
NEePEeMECHHBIMHA aJropuTMam
4 | Ucnonp3oBaHue CBOWCTB U IrpaduKoB QYHKIUH MPU PELICHUN HEPABEHCTB M UX 1
CHUCTEM.
5 | Meroa nnTepBasioB. MeTO MPOMEKYTKOB. 1
6 | O3HakoMmIIeHHE C OOIIMMHU BOTIPOCAMHU PEIICHUS HEPABCHCTB M MCIIOJIb30BAHUE 1
CBOICTB ¥ rpadukoB QPYHKIMI TPU PEIICHUH HEPABEHCTB.
CamocrosiTesibHAs paboTa 00y4arOIIMXCH ! 9
peleHne 3aaa4d u3 Marepuanos EI'D
Bcero yacos
351
CamocrosiTe6/1bHas1 padoTa 117




3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJIBHOCTHU CTYAEHTOB. KOHTPOJIb 1
OIIEHKA PE3YJIbTATOB OCBOEHHUA YYESHOM JUCIHAILIAHBI «MATEMATHKA»

Copepxanne o0yyeHunst

XapakTepucTHKA OCHOBHBIX BUJ0OB Y4eOHOMH 1eSITeIbHOCTH CTY/IeHTOB
(Ha ypoBHe Y4eOHbBIX JelicTBHIi)

DopMbI U METO/bI
KOHTPOJISI H OLIEeHKH
pe3yabTaToOB 00yUYeHus!

DopMylIupOBaHUE OIPEICICHU TPUTOHOMETPUYECKUX (YHKIMHA s YIJIOB MOBOPOTa M
OCTPBIX YIJIOB NPSIMOYTOJIBHOT'O TPEYTOJbHUKA U 00BSICHEHHE X B3aUMOCBSI3H

OcHoBHBIC TPUTOHOME- | IIpUMCHCHNHE OCHOBHBIX TPUTOHOMCTPHYCCKHX TOXICCTB [UIL BBIYUCICHHS 3HAYCHHH | Pedeparsl
TPUUYECKHE TOKAECTBA | TPUTOHOMETPUUYECKUX (YHKLUH 110 OJHON U3 HUX Pemrenne
YIPAKHEHUN

IIpeoOpa3oBanus npo- | M3yueHue OCHOBHBIX (GOpMYJd  TPUTOHOMETpUM:  (OPMYNbl  CIOXKEHMs, YABOEHHMs, | TecTupoBaHue
CTEHIINX npeoOpa3oBaHUsl CyMMBI TPUTOHOMETPHUECKUX (DYHKIMI B NPOHM3BEICHUE M TMPOU3BEICHUS B
TPUTOHOMETPUYECKUX | CyMMY M IPUMEHEHHE IPU BBIYHUCICHUM 3HAYEHUS TPUTOHOMETPUUYECKOTO BBIPAKCHUS U
BBIPAKECHHI YIIPOILEHUS €TO.

O3HaKOMJICHHE CO CBOWCTBAMHU CUMMETPUU TOYEK HA €JUHUYHON OKPYKHOCTH U IIPUMEHEHUE

UX U151 BBIBO/IA (DOPMYIT IIPHBEICHHSI
Hpocreiimue Tpuroxo- | Pemrerne mo ¢popmynaM ¥ TPUTOHOMETPHYECKOMY KPYTy MPOCTCHINHMX TPUTOHOMETPUYECKHX | [TpeseHTaIHs
METPUYECKHE ypaBHE- | YpPaBHEHHM. Pemrenne
HUS U HepaseHCcmeda [TpumeHeHne OOIIMX METOAOB PELIeHNs ypaBHEHHH (IpUBEICHNE K IMHEHHOMY, KBaIpaTHOMY, yTIpasKHEHHiT

METO/] Pa3JI0KEHHsI HA MHOXKHUTEIHU, 3aMEHbI IEPEMEHHON) IPU PEIIEHUH TPUTOHOMETPUUECKUX

YPaBHEHHH. YMEHHME OTMEuYaThb Ha KpYyre pELEHUus NPOCTEUIINX TPUTOHOMETPHUYECKUX

HEPaBEHCTB
Apkcunyc, O3HakoMJIEHHE C TOHATHEM OOpaTHBIX TPUTOHOMETPUUECKUX (QYHKIUH. Pemrenue
apKKOCHHYC, V3ydenue onpeseneHnii apKCHHYCa, apKKOCHHYCa, apKTaHIeHCa YKcia, GOPMYINPOBAHIE HX, | yipakHEHHH
apKTaHI'€HC YnCIa n300paxKeHre Ha eAMHUYHON OKPYKHOCTH, MPUMEHEHHUE NPU PELICHUN YpaBHEHHH

®YHKIMH, UX CBOMCTBA U TPA®UKA

OyHKIUN. O3HakOMJIEHUE C OHATHEM IIEPEMEHHON, TPUMEPAMH 3aBUCUMOCTEN MEK/y IEPEMEHHBIMH. PedepaTsi
ITonsTHe o O3HakoMJIeHHE C TOHATHEM Tpaduka, OINpeieleHnue MPUHAUIEKHOCTH TOYKH TIpaduKy
HEINPEPBIBHOCTH ¢byuknuu. Omnpenenenue no Qopmysie MpocTelliel 3aBUCUMOCTH, BuAa ee rpaduka.
byHKIUN Bripaxkenue no ¢popmyie olHON IEpEMEHHOM yepes3 Apyrue.

O3nakomieHue ¢ ompenencHueM GyHKIuH, (GopMynupoBaHue ero. HaxoxaeHue obmactu
orpeieNieHus: 1 00JacTu 3HaYeHUH QyHKITNH




CaoiicTBa yHKIIHH. O3HakoMJIeHHE C TpUMepaMu (DYHKIIMOHAIBHBIX 3aBHCHMOCTEH B pPEAIBHBIX MPOIECCaX M3 | PerreHrne

I'paduueckas uarep- CMEXHBIX JUCUUIUIMH. O3HAKOMICHHE C JOKAa3aTCIbHBIMU DAaCCYXICHHSAMU HEKOTOPBIX | yripaHEeHHIt

nperanus. [Ipumepsl CBOMCTB JIMHEWHOHW W KBQJAPAaTUYHOW QYHKIMHA, TPOBEACHUE HCCIICIOBAHUS JIMHEHHOM,

(byHKINOHATBHBIX 3a- KYCOYHO-TTMHEWHOM, IPOOHO-IMHEHHON 1 KBaJpaTUYHON (PYHKIMH, TOCTPOCHUE UX TPadUKOB.

BUCUMOCTEH B [TocTpoenue u urenue rpaduxoB ¢yHkuuid. MccaenoBanue GyHKINHU.

peanbHbIX mporeccax U | CocTaBieHune BUAOB (YHKIMN 1O JAHHOMY YCIIOBHIO, PELICHHUE 337a4 Ha IKCTPEMYM.

SIBIICHUSIX Brimonnenue npeoOpa3oBanuii rpaduka GyHkuuu

Oo6parnbie GyHKIMU W3yuenune nouamus obpamuou Gyukyuu, OUpPEAETCHUE BHIA W HOCMpoeHue 2paguxa | Pemenue
obpamnou  yHKyuu, HAxodcOenue ee obracmu  OnpedeneHus U OOIACMU  3HAYEHU. | yrpaKHeHHIT

[IpumeHenune CBOWCTB (YHKIMHA TpH HCCIECAOBAaHUHM YPaBHEHUH M pEIICHHHM 3a1ad Ha
skcTpeMyM. O3HaKOMJIEHHE C MTOHSTHUEM CIOXKHON (QYHKIIUU

CreneHHble, MOKa3a-
TeINbHBIE, JTorapuQMu-
YECKUE U TPUTOHOME-
TpUYecKre (GyHKIUH.
OOpatHbie TpUTOHOME-
Tpudeckue GyHKIIH

Brrancnenue 3navueHuil GyHKUIMH 10 3HAYCHHIO aprymeHTta. OmpeseneHne MoJ0KEeHHUS TOUYKU
Ha rpauke 1o ee KoOopAUHaTaM U Ha000POT.

Hcnonp30Banue cBOMCTB (DYHKIMIA 1151 CPaBHEHHS 3HAYCHUI CTENIEHEH 1 jorapudMoB.
[TocTpoeHue rpaKOB CTENEHHBIX U JOrapuPpMUUECKUX HYHKLINH.

Pemienne mokaszaTeNbHBIX W JIOTapU(PMHUYECKHX YPaBHEHWH M HEPAaBEHCTB IO HM3BECTHBIM
aJIrOpUTMaM.

O3HakOMJICHHE C TIOHATHEM HENPEepPhIBHON mepuoandeckoi (GyHKIuM, (GopMmyrupoBaHue
CBOWCTB CHHYCa U KOCHHYCA, IOCTPOEHUE UX IPA(YUKOB.

O3HakOMJIEHHME C TIOHATHEM TapMOHMYECKHUX KoOJeOaHMH U NpUMepaMU TapMOHUYECKHX
KOJIeOaHUH /17151 OIIMCAHUS MPOLIECCOB B (PU3UKE U IPYTUX 00JaCTAX 3HAHUS.

O3HaKOMJIEHHE C MOHATUEM pa3pbIBHOM Mepuoandeckoi QyHKIUHU, GOpMyIHpPOBaHUE CBOICTB
TaHIre€HCa U KOTaHT€HCa, TOCTPOEHHUE UX IrpauKOB.

[IpumeHneHue cBOWCTB (QYHKIMI Ui CpaBHEHHS 3HAYEHHM TPUTOHOMETPUUYECKUX (DYHKLIHH,
pelIeHusT ~ TPUTOHOMETPUYECKUX  ypaBHeHMH.  [locmpoenue  zcpaghuxoe  obpamuuvix
MPUSOHOMEMPUYecKux QyHKyu u onpeoeneHue no epagukam ux ceoilicme. BplloiHeHHe
npeoOpa3oBaHus rpaguKoB

[IpakTuueckas padbora

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IlocnenoBareabHOCTH

O3HakOMJICHHE C TIOHSATHEM YHCIOBOW TOCIEAOBATENbHOCTH, CIOCO0aMHU €€ 3a/JaHuf,
BBIUMCJICHUSIMU €€ WiIeHOB. O3HaKkoMmlenue ¢ NOHAMUeM npeoena nocied08amenbHOCmU.
O3HakOMJIECHHE C BBIUHCICHHEM CYMMbI OECKOHEYHOTO WYHCJIOBOTO psia Ha MpHUMEpe
BBIYHCIICHHS] CYMMBI O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCHUH.

Pemenue 3amay Ha npuMeHeHHe (HOpPMYITbl CyMMBbI OECKOHEYHO yOBIBAIOIIEH T€OMETPUUIECKOM
MIPOTPECCHI

Pemenue
yIOpaXHEHHUI

IIpousBoaHas u ee

O3HaKOMJICHHE C ITIOHITUEM HpOH3BOI[HOI>i.

TecTtupoBanue




MIpUMEHEHUE

Wzydyenue u (QopmyaupoBaHUE €€ MEXaHMYECKOTO U T'€OMETPUYECKOTO CMBICIA, U3Yy4eHHE
QITOpUTMa BBIUMCIECHUSI MPOU3BOAHOM HA IPHUMEPE BBIUMCIEHHMSI MTHOBEHHOW CKOpPOCTU U
yriaoBoro ko3duirenTa KacareabHOM.

CocraBneHnue  ypaBHEHHMS  KacaTelpHOW B oOmeM  Buie.  YCBOGHHE  IpaBUII
mubdepeHIMpoBaHUs, TaOMUIBI MPOU3BOAHBIX AJIEMEHTApHbIX (YHKIUH, MPUMEHEHHE st
muddepeHpoBanus (GyHKIUH, COCTABICHUs ypaBHEHMs KacaTelbHOW. M3ydeHue teopeMm o
CBSI3HM CBOMCTB (D)YHKIIMH U IIPOU3BOIHOM, (POPMYITHPOBKA UX.

[TpoBeneHMEe ¢ MOMOIIHIO TPOU3BOTHON UCCIIeOBaHMS (PYHKIINHU, 3aJaHHOU (HOPMYIIOH.
YcTaHOBIEHUE CBSI3U CBOMCTB (DYHKIIMU U MPOU3BOAHOM MO UX rpadukam.

[TpuMeHeHne POU3BOAHOM Ul pelIeHUs 3a/1a4 Ha HaXOXKJICHUE HanOOJIbIIer0, HAUMEHBIIEr 0
3HAYEHUS M Ha HAXO0XJICHHE IKCTpeMyMa

Pedepatsr

[TepBooOpaznas u
UHTErpal

O3HakoMJICHHE C TIOHSATHEM HHTErpajia M IepBooOpa3Hou. M3ydeHue mpaBuiaa BBIYUCICHHS
nepBooOpa3Hoii U TeopeMbl Hptorona— JleliOHuIa.

Pemienue 3ama4 Ha CBA3B MEPBOOOPA3HOM U €€ MPOU3BOHOM, BEIUUCICHUE TIEPBOOOPA3ZHOM IS
JTaHHOU (QYHKITUH.

Pemenune 3agad Ha TPUMEHEHWE WHTETpaiia JUIsl BBIYUCICHUS (DHU3UYCCKUX BEIUYUH H
Iomageu

Pedepats
IIpe3enTamnuu

YPABHEHUIA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
YpaBHEHUU
HepasencrBa u cucre-
MBI HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU

O3HakOMJIEHHE C MPOCTEHIIMMU CBEICHHSIMH O KOpHSAX aireOpandecKux YpaBHEHU,
MOHATUSMHU UCCIICOBAaHUS YPABHEHUM U CUCTEM YPaBHECHHM.

W3yyenue TeOpUM PAaBHOCWIIBHOCTU YpaBHEHHMW U ee¢ INpuMeHeHus. IloBropeHue 3amucu
pelIeHNs CTaHJIapTHBIX ypaBHEHUM, MPHEMOB NpeoOpa3oBaHUs YpaBHEHHH UId CBEACHUS K
CTaHJApPTHOMY YPaBHEHMIO.

Pemienne panuoHaIBHBIX, HMPPAUUOHAIBHBIX, IIOKA3aTEIBHBIX W TPUTOHOMETPUYECKHUX
YPaBHEHUHN U CUCTEM.

Hcnonp3oBaHue cBOWCTB M rpadukoB (yHKUMN a1 perieHus ypaBHeHuUH. IloBropenue
OCHOBHBIX IIPUEMOB DPEIICHUS CUCTEM. PelieHue ypaBHEHUH ¢ IPUMEHEHUEM BCEX IPUEMOB
(pa3nmoxeHusT Ha MHOMKUTENH, BBEICHHS HOBBIX HEHU3BECTHBIX, MOJCTAaHOBKH, I'padruecKoro
METO0/1a).

Pemenue cuctemM ypaBHEHHH ¢ MPUMEHEHUEM Pa3IMUHBIX ClI0c000B. O3HaKOMIIEHHE ¢ OOLTUMU
BONPOCAMH pEIIEHUs] HEPABEHCTB M HCIOJIb30BaHWE CBOWCTB M TpadUKOB (PYHKIUH mpu
pELIEHNN HEPABEHCTB. PeleHne HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3JINYHbIX
CIOCO00B.

[IpuMeHeHre MaTeMaTHYeCKUX METOIOB JUIS PEIICHUS COIEP KATENbHBIX 33/1a4 U3 Pa3IudHbIX
oOnacTtel HaykM W TpakTUKU. MHTepnpeTupoBaHHE pe3yIbTaTOB C YYETOM peaJbHbIX

Pewenne
YIPa)KHEHMH, 3a1a4




OTpaHUYECHUMN

RJIEMEHTBI KOMBUHATOPUKU, TEOPUN BEPOSITHOCTEN U CTATUCTHUKH

OCHOBHBIC TOHSTHS
KOMOWHATOPUKH

W3ydenue npaBuia KOMOMHATOPUKHU M IPUMEHEHHUE TIPU PEIICHUH KOMOMHATOPHBIX 3a/1a4.
Pemmenrie KOMOMHATOPHBIX 33/1a4 METOAOM Iepedopa U MO MPaBHIIy YMHOKEHUSI.
O3HakoMJIeHHME C  TOHATUAMH  KOMOHMHATOPUKH:  pa3MEIIEHUSMH,  COYCTAHUSIMH,
nepectaHoBKaMu U (popmynamu ais ux Beruucienus. OObsicHeHHe U IpuMeHeHue GopMyIt s
BBIUMCJIEHUSI Pa3MEIEHUM, IEPECTAHOBOK M COUETAaHUM NPHU pelieHnu 3a1a4d. O3HaKOMIIEHUE C
ounomMom Hpiotona wu TpeyronbHukoMm Ilackans. Pemenune npakTHUecKUx 3afad €
UCITIOJIb30BaHUEM MOHATUH U TPABUI KOMOMHATOPHKHU

Pemenue 3agau
[IpezenTanus

OEeMEHTBI TCOPUU

I/I3y‘IeHI/Ie KIIACCHYCCKOIo OIIPCACICHUA BCPOATHOCTH, CBOMCTB BCPOATHOCTH, TCOPEMBI O

Pemenue 3amau

BEpPOSITHOCTEH CyMME€ BEPOSITHOCTEM.
PaccmoTpenue mnpuMepoB BBIYHCIEHUS BeposiTHOcTed. PemeHue 3amad Ha BBIYHCICHUE
BEPOSITHOCTEHM COOBITUIA

[IpeacraBnenue O3HaKOMJIEHUE C IPE/ICTABIEHUEM YUCIIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMM. Pemenue

JTAHHBIX (TaOIHIIHI,
JTarpaMMebl, TpaduKm)

Pemenne IMMPAKTUYCCKUX 3aaa4 Ha 06pa60TKy YHUCJIOBBIX JaHHBIX, BbIYUCICHUC HX

XApaKTCPUCTHK

MMPAKTUYCCKUX 3aaa4

I'EOMETPUA

[IpsiMbIE ¥ TUIOCKOCTH B
IIPOCTPAHCTBE

®opMyIUpOBKa U MPUBEJCHUE J10KA3aTEIbCTB MPU3HAKOB B3aUMHOI'O PACIIOJIOKEHUS MPSAMBIX
U IIockocTel. Pacro3HaBaHne Ha deprekax M MOJAENAX Pa3jIMYHBIX CIy4yaeB B3aWMHOIO
pacmojio)KeHUsT  MPSAMBIX U IUIOCKOCTEH,  apryMEHTHPOBAaHME  CBOUX  CYXKICHMM.
@opMyIUpOBaHUE ONPEAEIEHUN, IPU3HAKOB U CBOWMCTB MapaJlIeNIbHbIX U MEPIEHINKYISPHBIX
IIJIOCKOCTEM, IBYI'PAHHBIX U JINHEWHBIX YIJIOB.

BeimonHeHne MOCTpPOEHUS YIVIOB MEXAY MNPAMBIMH, MPSAMOM M INIOCKOCTBIO, MEXKAY
IUIOCKOCTSIMU 110 ONHMCAHUIO U PACIIO3HABAHUE UX HA MOJEISIX.

[IpuMeHEeHnEe NMPU3HAKOB M CBOMCTB PACIOJIOKEHHS MNPSAMBIX U IUIOCKOCTEH NPU PEIICHUN
3az1a4.

N300pakeHne Ha pUCYHKaxX U KOHCTPYHPOBAHUE HA MOJIENAX MEPIECHIUKYISIPOB U HAKJIOHHBIX
K IJIOCKOCTH, MPSAMBIX, MapajjIeNbHbIX MJIOCKOCTEH, YIJIOB MEXIY MPSIMOW U IUIOCKOCTBIO U
000CHOBaHKE MTOCTPOCHUSI.

Pemennie 3amau Ha BBIYMCIEHHE T€OMETPUYECKHX BeIWYUH. ONUCHI- BaHUWE PACCTOSHHUSA OT
TOYKM [JO IUIOCKOCTH, OT HpSIMOH J0 IUIOCKOCTH, MEXIy IUIOCKOCTSMH, MEXAY
CKPEIIHBAIOIIUMUCS MPSIMBIMHU, MKy TPOU3BOJIBHBIMU (PUTypamMH B IPOCTPAHCTBE.
dopMyIupoBaHHUE U JI0Ka3bIBAHWE OCHOBHBIX TEOPEM O PACCTOSIHUAX (TEOpEM CYIIECTBOBaHMA,
CBOMCTBA).

W300pakeHne Ha 4YepTe)kax M MOJENSIX pacCTOSIHUS M OOOCHOBAaHME CBOUX CYXKJIEHH.

Hsrorosnenue
MoJieei

TectupoBanue




OrnpesiesieHre W BBIUMCICHUE PACCTOSHUEM B TpocTpaHcTBe. [IpuMenenune GopMmyn U Teopem
IUNTAHUMETPUH 11 pEIICHU 3a1a4.

O3HakoMmleHue ¢ NoHAMuUEeM NApallelbHO20 NPOEKMUPOBAHUS U €20  CBOUCMBAMU.
DopMyIMpPOBAHKUE TEOPEMBI O TUIOLIAAN OPTOTOHAIBHOM MPOEKIIMA MHOIOYTIOJIbHUKA.
[Ipumenenue Teopuu s OOOCHOBAHUS TOCTPOSHUN M BBIYMCICHUN. APryMEHTHUPOBAaHUE
CBOMX CY)KJICHHI O B3aMMHOM PACIOJIOKEHUH NTPOCTPAHCTBEHHBIX (pUTyp

MHoOrorpaHHuKu

Onucanue W XapakTEpUCTHKA pa3JIUYHBIX BUAOB MHOIOTPAHHUKOB, IIEPEUYMUCICHUE HUX
JJIEMEHTOB U CBOWCTB.

N300pa’keHre MHOTOI'PaHHUKOB U BBIIIOJHEHUE ITOCTPOEHHUS HAa M300pAXKEHMAX M MOJEIAX
MHOI'OI'PAaHHUKOB.

Bbluucnenne JUMHEMHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX KOH(UIypauusx,
apryMEHTHPOBAHHUE CBOUX CYXACHHUH. XapaKTEepUCTHKA M H300pakeHUE CEUYECHUS,pa36epmKu
MHO202PAHHUKOG, BBIYUCIEHUE IUIOIIAEH IIOBEPXHOCTEH.

[TocTtpoenne mpocTedmmMx cedeHuid KyOa, mpus3mbl, nupamuabl. [Ipumenenue ¢akrtoB u
CBEICHUM un3 IIaHuMeTpud. O3HAKOMIIEHME C BHJAMU CHMMETPUML B IIPOCTPAHCTBE,
dbopMyIUpOBaHUE OINPEICICHU W CBOMCTB. XapaKTEPUCTUKA CUMMETPHUH TEJl BpaIICHUS U
MHOT'OTPaHHHKOB.

[IpumeHeHHe CBOMCTB CHMMETPHHM NpU pEIIeHUH 3a1ad. Vcmoip30BaHHE MPHOOPETEHHBIX
3HAHUU U UCCIEAOBAHUA U MOJEIMPOBAHUS HECIIOKHBIX 3a1a4.

N3006paxeHre OCHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJIHEHHUE PUCYHKOB M0 YCJIOBHSM 3a4a4

H3rorosienue
MoJieen

Pedepatsr

Tena 1 TOBEPXHOCTH
BpAILICHUS

O3HakoMJIEHHE C BUJIaMH TeJl BpalleHus, (OpMYIUPOBAHUE UX OIpPEIeIEeHUI U CBOWCTB.
DopMyIUpOBaHUE TEOPEM O CEUEHUU Il1apa INIOCKOCTHIO U IJIOCKOCTH, KacaTeabHOU K cdepe.
XapakTepucTUKa U U300pakeHUe Tl BPALlleHUs, UX PA3BEPTKHU, CEUCHHUS.

Pemenne 3agau Ha MOCTpOEHHE CEUEHUM, BBIUMCICHUE JUIMH, PACCTOSIHUM, YIJIOB, IUIOIIAJCH.
[TpoBenenue noka3aTeabHBIX PACCYXKACHUN NP peILICHUH 3a]1ay.

[TprMeHeHre CBOMCTB CUMMETPHH NPHU PELICHUH 3a/1a4 Ha TeJla BpalleH!s, KOMOMHAIIUIO TeJl.
N300pa’keHre OCHOBHBIX KPYIJIBIX TeJl M BBINOJIHEHUE PUCYHKA 110 YCIOBHIO 33/1a4H

[IpakTuyeckas pabora

N3mepenus B
reOMETPUH

O3HakoOMJICHUE C TIOHSITHSIMH TUIOIIAAN  00heMa, aKCHOMaMHU U CBOHCTBAaMH.

Pemenue 3a1ay Ha BRIYHMCIIEHUE TUIOMIACH MIIOCKUX (DUTYP C MPUMEHEHUEM COOTBETCTBYIOIUX
dbopmyn u ¢akToB U3 TUTAHUMETpuUH. M3ydeHue TeopeM O BBIUHUCICHUH OOBEMOB
MPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3a/Jady Ha MpuMeHeHue (HopMyn BBIYHUCICHHUS OOBEMOB.
N3yuenne dopmyn sl BBIUMCICHUS IUIOMIA[EH TMOBEPXHOCTEH MHOTOTPAHHUKOB M Tl
BpaIlCHUS.

O3HakoMJIEHHE C METOJOM BBIYMCIICHHS IIJIOMIAau MOBEpPXHOCTH cepbl. Pemenue 3amauy Ha
BBIYMCIICHHE TIONIA/IeN TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ

[IpakTuueckas pabora




Koopaunats! u
BEKTOPBI

O3HakOMJIEHME C TIOHATHEM BeKTOpa. l3ydeHwe [AeKapTOBOW CHCTEMbI KOOpPIAWHAT B
IIPOCTPAHCTBE, MOCTPOEHUE IO 3aJaHHBIM KOOPJIMHATAM TOYEK M IJIOCKOCTEH, HaXOXIECHUE
KOOPJIMHAT TOYEK.

Haxoxnenne ypaBHEHUH OKPYKHOCTH, c(epbl, TNIOCKOCTH. BhIUMCIEHUE PACCTOSHUN MEXIY
TOYKaMHU.

N3ydyeHune CBOICTB BEKTOPHBIX BEJIWYMH, IPAaBUJI pA3JIOKEHUS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, NTPaBUJI HAXOXKIACHUS KOOPAUHAT BEKTOpPA B IMPOCTPAHCTBE, MPABWII JECHCTBUM C
BEKTOPAMH, 33JaHHBIMU KOOPJUHATAMH.

[IpuMeHeHre Teopuu MpU pelIeHUM 3a7ad Ha ACHCTBUA C BEKTOpamu. M3ydeHue cKaJlsspHOro
IIPOM3BENIEHUSI BEKTOPOB, BEKTOPHOI'O ypaBHEHUS NPSIMOW U IUIOCKOCTH. IIprMeHenne teopuun
IIpU PELICHUH 3a/a4 Ha JEHUCTBUS C BEKTOPAMH, KOOPJAUHATHBIA METO/I, IPUMEHEHUE BEKTOPOB
JUIsL BBIYUCIJIEHUS BEJIMYMH YIJIOB U paccTosiHUi. O3HAaKOMIIEHHE C JI0Ka3aTelbCTBAMU TEOPEM
CTEPEOMETPUU O B3aUMHOM PACIOJIOKEHUH TPSIMBIX M IUIOCKOCTEH C MCHOJIb30BaHUEM
BEKTOPOB

[Ipe3enTanuu
Pedepats
[IpakTrueckas pabota




4. YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE [TPOI'PAMMbBI YYEBHOM JUCHUITJIUHBI
«MATEMATUKA»

TpeOoBaHNsI K MUHUMAJIbHOMY MaTepPUAJbHO-TEXHUYECKOMY O0ecrne4YeHH 0

Jis peanuzanmsi TpOTrpamMMbl Y9eOHOW TUCIHUIUIMHBI MMEETCs YYeOHBIM KaOWHET
«MaremaTukm».

O6opynoBanue yaeOHOro KabuHeTa!
— ydeOHbIe mocoous;
— KOMIUICKT TEXHUYECKOH TOKYMEHTAIlMW, B TOM YHCIIE MAcIopTa Ha CPEICTBA OOyUYCHHS,
WHCTPYKIIUH TI0 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€3011acCHOCTH;
TexHuueckue cpeacTBa 0OyICHHUS:
— HOYTOYK;
—  TMPOCKTOP;
—  JKpaH.
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6.MUCIIOJIb3OBAHUE AKTUBHBIX U UHTEPAKTUBHBIX ®OPM U

METOJ10B OBYUEHMUSI
Ne | AKTHBHBIC M HHTEPAKTHBHbIE Tema 3aHaTus KoauuecTBoO Koa
(hopMbI 1 MeTObI 00yYeHUA 4yacoB popmupyembIx
KOMIIeTeHIii
1 TecTupoBanue, HaMCaHUE Tema 1.1 2 OK 1,2,3
pedepara
2 TecTupoBanue Tema 1.2 2 OK 1,23
3 TecTupoBanue Tema 1.4 2 OK 1,23
4 TectupoBanue Tema 2.1 2 OK 1,2,3
5 Hsrorosnenne Moaeaen Tema 3.1 2 OK 1,23
6 TectupoBanme, U3TOTOBICHHE Tema 3.2 2 OK 1,2,3
Mozenen
7 TecTupoBanue, HaMMCaHUE Tema 3.3 2 OK 1,23
pedepara
8 TectupoBanmue, co3manue Tema 3.4 2 OK 1,2,3
Mpe3CHTALIH
9 Cosznanue npe3eHTanum Tema 4.3 2 OK 1,2,3
10 | Co3nanme mpe3eHTAINH Tema 5.1 2 OK 1,2,3
11 | Co3pmanue npe3eHTamn Tema 5.4 2 OK 1,2,3
12 | Ilpaktuyeckas pabora Tema 5.5 2 OK 1,23
13 | Hanucanue pedepara Tema 6.1 2 OK 1,2,3
14 | TectupoBanue Tema 6.3 2 OK 1,2,3
15 | Co3pmanue npe3eHTaymn Tema 6.5 2 OK 1,2,3
16 | Ilpaktuyeckas pabora Tema 7.4 2 OK 1,2,3
17 | M3roroBieHue MojelIei, Tema 8.1 2 OK 1,2,3
HanucaHue pedepara
18 | Ilpaktuueckas pabora Tewma 8.2 2 OK 1,2,3
19 | Ilpaktuyeckas pabora Tema 8.3 2 OK 1,2,3
20 | TectupoBaHUe, HAIMCAHUE Tema 9.2 2 OK 1,23
pedepata
21 | TectupoBaHue Tema 9.3 2 OK 1,2,3
22 | Hanmcanue pedepara Tema 10.1 2 OK 1,23
23 | Co3nanHue mpe3eHTaluu Tema 10.2,10.3 2 OK 1,23
24 | Co3ganue Mpe3eHTAINH Tema 11.1-11.2 2 OK 1,2,3
HToro 48




