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1. IACIIOPT PABOYEM ITPOI'PAMMBI YYEBHOU
NTUCHUILUIMHBIMATEMATHKA: AJITEBPA, HAYAJIA
MATEMATHYECKOI'O AHAJIN3A, TEOMETPHUS

1.1. O6aacTh NpUMEHEHHUS TPOrPAMMBI

PaGouas  mporpamma  oOmieoOpa3oBaTelbHOM ~ Y4e€OHOH  JHUCHMILUIMHBI
«Marematuka» SIBJISIETCS YacTbI0 MPOrpaMMbl MOJATOTOBKH CHEIUATMCTOB CPEIHEro
3BeHa B cootBeTcTBUU ¢ PI'OC CIIO no cnennansHoctu 09.02.03 IIporpamMmmupoBanue B
KOMITBIOTEPHBIX CHCTEMax B IIpe/eliax OCBOCHHS OCHOBHOW MpodecCHoHaNIbHON
obOpazoBarenbHoit nporpamMmbl CIIO Ha 06a3ze OCHOBHOro 00IIEro 0OOpa3oBaHUs TPU
MOJITOTOBKE CHEIUAINCTOB CPETHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeOoBaHuii PI'OC cpegHero oOumiero
o0Opa3oBaHMsl, MPEABIBIAEMBIX K CTPYKTYpe, COACPKAHUIO M pPe3yJbTaTaM OCBOCHUS
y4eOHOM JUCHMIUIMHBL «MaTeMaTthka», B COOTBETCTBMU C PekoMmeHaalusMu 1o
OpraHu3allMi TIOJy4EeHHs] CpEeIHEero oOmero oOpa3oBaHUs B Ipeleaax OCBOCHHUS
00pa3oBaTeNbHBIX MPOTPaMM CpeAHero mnpodeccuoHanbHOTO OOpa3oBaHUsi Ha 0Oa3ze
OCHOBHOTO 00IIeT0 00pa30BaHus ¢ y4eTOM TpeOOoBaHUH (eepabHBIX TOCYAaPCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB U MOJTydaeMon Mpodeccuu Wi CIeUalIbHOCTH CPETHETO
npodeccruonanbHoro odpazoBanus (MUcbMo JlemapraMmeHTa rocy/1apCTBEHHON MOJUTUKH
B cepe nmoarotoBku padounx kaapoB u JII1O Muno6puayku Poccum ot 17.03.2015 Ne
06-259).

Marematuka siBisieTcsi GyHIaMEHTAIbHON 00111e00pa30BaTeIbHON AUCIIUILIMHON
CO CJIOKHUBIIUMCSI YCTOMUUBBIM COJIEP’KaHUEM M OOIIMMH TpeOOBaHUSIMH K MOATOTOBKE
00yJaroImxcs.

B mpodeccuonanbHbIX  00pa30BaTENbHBIX  OpPraHU3ALMIX, PEATU3YIOMIMX
00pa3oBaTeNbHYI0 MPOrpaMMy CpPEAHEro oOiiero oOpa3oBaHUs B Mpeeiaax OCBOCHUS
OIIOII CIIO nHa 0a3e ocCHOBHOTO oOuHIeEro oOpa3oBaHHUs, U3YUYEHUE MATEMAaTUKH HMEET
CBOM OCOOEHHOCTH B 3aBUCHUMOCTHU OT Npodusi mpodeccHoHaIbHOro 00pa30BaHHUs.

OOmue menu M3y4eHUS MaTeMaTHUKW TPAIUIMOHHO PEaM3YIOTCS B YETBIpEX
HaTpPaBICHUIX:

1) oOIee npeacTaBieHne 00 UaesX U METOJIaX MaTEMAaTHKH;

2) HWHTEIUICKTyaJbHOE PA3BUTHE;

3) OBJAaJEHUE HEOOXOIUMBIMH KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

4) BOCHHUTATEJIbHOE BO3/ICHCTBUE.

[Tpodunu3zanus menaeit MaTeMaTHYeCKOTO 00pa3oBaHUs OTPAKAETCS Ha BHIOOpE
MPUOPUTETOB B OpraHM3alMU y4eOHOW NEsATEeTbHOCTH OOyYalomuxcs, a HUMEHHO
npeayCMaTPUBACTCA YCUJICHWE W paCIIMpEeHHE NPHUKIATHOTO XapakTepa H3ydeHUs
MaTeMaTUKH, TMPEUMYIICCTBEHHONW OpHWEHTAIlMd Ha aJITOPUTMHUYECKUH  CTHIIb
MMO3HaBaTEJIbHON JEATECILHOCTH.

N3ydyenue MaremMaTukd Kak mnpoduiabHON 0011eo0pa3oBaTesibHON yueOHOU
JTUCIMIUINHBI, YIUTHIBAIOIIEH CIEIU(PUKY OCBAMBAEMBIX CTYJACHTAMH CIICIIHATBHOCTH
CIIO, obecnieunBaeTcs:

- BBIOOPOM Pa3MYHBIX TOAXOJOB K BBEACHHUIO OCHOBHBIX TIOHSTHIA,
dbopMHUpOBaHHEM CHUCTEMBbI yueOHBIX 3aJaHui, oOecrneunBaronux 3p¢PeKTUBHOE OCy-
IIECTBJICHNE BHIOPAHHBIX I[EJIEBBIX YCTAHOBOK;

- oforaimieHueM CHeKTpa CTujiedl ydyeOHOW JAesSTEeIbHOCTH 3a CYeT
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COTJIACOBAHMS C BEAYLUIMMU JI€SITEIbHOCTHBIMH XapaKTEPUCTUKAMH BBIOpaHHOU
CHEUUATbHOCTH.

[IpopunpHas cocraBisionias oOTpaxaeTcss B TpeOOBAHMUAX K IOATOTOBKE
00y4aroluXxcsl B YaCTH:

- o0mell cucTeMbl 3HAHUN: COAEpP)KATEIbHbIE NIPUMEPHl HCIIOIb30BAHUS
MaTEeMaTHYECKUX U U METOI0B B IPO(eCCHOHANTBHON 1ESITENbHOCTH;

- YMEHHH: pa3inuue B YpPOBHE TpeOOBAaHMHM K CIOKHOCTU IPUMEHSIEMBIX
aJIrTOPUTMOB;

- IMPAaKTUYECKOTO HCMOJb30BaHUSA MPUOOPETEHHBIX 3HAHUW U YMEHMIL:
WHIUBUIYaIbHOTO YYEOHOTO ONBITa B TOCTPOCHUM MATEMaTHYECKHX MOJIETeH,
BBITIOJIHEHUH UCCIIEI0BATEIHCKUX MTPOCKTOB.

Conepxanue yueOHON AUCIUIIINHBI pa3paboTaHO B COOTBETCTBUHU C OCHOBHBIMHU
COJIepKaTeIbHBIMU JTUHUSIMHU OOYUEHUSI MaTeMaTHKE:

- anreOpadueckasl JIMHHMS, BKJIIOYalONlas CHUCTEMATHU3alMIO0 CBEACHUU O
YyuCliax; U3y4YeHHE HOBBIX M 0000IleHUE paHee U3YUYEHHBIX olepauuil (Bo3BeJeHUE B
CTEINIEHb, W3BJCYEHUE KOPHs, JIOTapuMUpOBaHUE, CHUHYC, KOCHUHYC, TaHTEHC,
KOTQHI€HC M OOpaTHble K HHUM); M3Y4YEHHE HOBBIX BHUJOB YHUCJIOBBIX BBIPAXKECHHUH U
(GopMyJI; COBEPILIEHCTBOBAHUE MPAKTUYECKUX HABBIKOB M BHIYMCIUTENbHON KYIbTYPHI,
pacuIMpeHne U COBEPILICHCTBOBAHUE AJIF€OpanyuecKoro anmnapara, choOpMUPOBAHHOTO B
OCHOBHOM IIKOJIE, U €r0 NMPUMEHEHUE K PEIICHUI0 MAaTEMaTHYECKUX U MPHUKIaJAHBIX
3a1ay;

- TEOpEeTHUKO-(DYHKIMOHATbHAS JIMHMS, BKJIIOYAIONMIAs] CUCTEMAaTH3alUI0 |
pacmimpeHne CBeAeHUW O (YHKIUAX, COBEPIICHCTBOBaHME TrpadUuecKuX YMEHHII;
3HAKOMCTBO C OCHOBHBIMHU HJICSIMU M METOJaMU MaTEMaTHYECKOTO aHan3a B 00beme,
MO3BOJISIIOIIEM HUCCIEAOBaTh dSJEMEHTapHble (GYHKIMM U pemaTrh MOpOoCTeiIme
reoMeTpuueckue, puznyeckue u Apyrue mpukiagHbie 3a1a4u;

- JMHUS YpaBHEHMH ¥ HEPABEHCTB, OCHOBAaHHas Ha TIOCTPOCHUU U
UCCIIEIOBAaHUM MaTEeMaTHYECKUX MOJEJeH, Mepecekaromasics ¢ ainredpanyeckoil u
TEOPETUKO-()YHKIIMOHAIBHOM JTUHUSAMU U BKJIFOYAIOIIIAs] pa3BuTHE U
COBEPIICHCTBOBAHME TEXHUKU alredpandyeckux MpeoOpa3oBaHUN Il peuieHus
ypaBHEHUW, HEPaBEHCTB U CHUCTEM; (POPMUpPOBAHHE CHOCOOHOCTH CTPOUTH U
UCCIEA0BaTh MPOCTEHIINEe MaTeMaTUYeCKHUE MOJENIU MpU PEHIeHUU NPHUKIATHBIX
3a/1a4, 3a/1a4 U3 CMEXKHBIX U CEeIUaIbHbIX AUCIUILINH;

- TreoMeTpuYecKas JIMHUS, BKJIOYAIOIlas HarjsHble MPEICTaBICHUS O
MPOCTPAHCTBEHHBIX (PUTypax M W3yUEHHE WX CBOMCTB, (OPMHUPOBAHUE U Pa3BUTHE
IPOCTPAHCTBEHHOTO BOOOPAXKEHMS, pa3BUTHE CIIOCOOOB T€OMETPUUECKUX M3MEPEHUH,
KOOPJIMHATHOTO ¥ BEKTOPHOTO METOAOB [UIS pEUICHUS MaTeMaTHYeCKUX W
NPUKIIATHBIX 33744,

- CTOXacTHYeCKas IJIMHHS, OCHOBaHHAas Ha Pa3BUTHHM KOMOWHATOPHBIX
YMEHUW, TPENCTaBICHUH O BEPOATHOCTHO-CTATHCTHYECKUX 3aKOHOMEPHOCTSIX
OKpY>KaloIllero Mupa.

N3yyenne oOmeoOpa3zoBaTebHONM y4eOHONM AUCHUIUIMHBI «MareMaTuka:
anredpa, Hayaja MaTeMaTUYECKOT0 aHaIM3a, FTEOMETPHS» 3aBepIIAETCs MOJBEICHUEM
UTOTOB B (opMe B3K3aMeHa B paMKaxX MPOMEXKYTOYHOM aTTecTaluu CTYACHTOB B
npouecce ocBoeHus ocHoBHo OIIOII CIIO ¢ mnomydeHuem cpeaHero OOIIero
obpazoBanus (IITICC3).



1.2.MecTo y4eOHOIl TUCHUILUINHBI B CTPYKTYpPe OCHOBHOI MpodeccHOHAIBLHOM
o0pa3oBaTeJbHOI MPOrpaMMbl: 0011E00Pa30BATEIbHBIA LUK

VYyebnas nucuuniaumHa ««MaTemaTuka: anreOpa W Hayaja MaTeMaTHYECKOTO
aHaliM3a; TeOMETpUs» SBISIETCS Y4YE€OHBIM MPEAMETOM 0053aTebHOM NpeaAMETHOU
obsnactu «Martematuka u uapopmatukay GI'OC cpeanero odurero oopa3zoBaHusl.

1.3.1leqtn U 3agauM y4eOHOH IMCHMIUIMHBI - TPeOOBAHHUA K pe3yJbTaTam

OCBOEHHS JUCIUILINHBI:

Pabouas mporpamMma opueHTHPOBaHA Ha JOCTHKEHHUE CICAYIONTUX ICIICH:

- obecneyeHue CcHOPMUPOBAHHOCTH  MPEJACTABICHUA O  COIMAJBHBIX,
KYJbTYPHBIX U UCTOPUUYECKUX (PaKTOpax CTAHOBJIICHUS MaTEMAaTHKH,

- obecneyeHue CcHOPMUPOBAHHOCTU JIOTMYECKOT0, AJITOPUTMUUYECKOTO U
MaTEMaTHYECKOT0 MBIIIJICHHS;

- obecrnieyeHue cPOpMUPOBAHHOCTH YMEHUN MPUMEHSTH MTOJYYSHHBIC 3HAHUS
IIPU PEIICHUM Pa3JIMYHBIX 3a7a4;

- obecrieuenue cHOPMUPOBAHHOCTH TMPEACTABICHHUNH O MaTeMaTUKE Kak
JacTH OOIIEUYeIOBEYSCKON KYJIbTYPHl, YHUBEPCAJIbHOM SI3bIKE HAYKH, IMO3BOJISIOIIEM
ONMCHIBATh U U3Yy4YaTh PealibHbIC MPOLIECCHI U SIBIICHUS.

OcBoeHue cojiepkaHusl yaeOHOW TUCIUIUIMHBI «MaTeMaTuka: ajareopa, Hadaja
MaTeMaTUYEeCKOTO aHalin3a, TEOMETPHUsS» oO0eclmeunBaeT JOCTHKEHUE CTYICHTaAaMHU

CIENYIOLIUX pe3yabmamos:
JINYHOCTHBIX:

- c(opMuUpOBaHHOCTh MNPEJACTABICHUNA O MaTeMaTHKE KaK YHUBEPCAJIbHOM
A3bIKE HAYKH, CPEJCTBE MOJCIUPOBAHUS SIBJICHUM U MPOIIECCOB, UJIESX U METOJaxX Ma-
TeMaTHUKH;

-  TIOHMMaHWe 3HAYUMOCTH  MaTeMaTUKW JJIs1  HAyYHO-TEXHHYECKOTO
nporpecca, CcGHOPMHUPOBAHHOCTH OTHOIICHUS K MaTeMaTUKE KakK K 4acTu
00111eYeNIOBEYECKON KYJIBTYPhl YePEe3 3HAKOMCTBO C UCTOpHUEN pa3BUTHS MAaTEMaTHKH,
ABOJIIOIIMEH MaTeMaTHUYECKUX UCH;

- pa3BUTHE JIOTMYECKOTO MBINUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUs,
aNTOPUTMHUYECKON KYyIbTYPhl, KPUTUYHOCTH MBIIIUICHUS HA YPOBHE, HEOOXOAUMOM JIJIsI
Oynymieir npodeccHoHaNbHON AEATENBHOCTH, IS TMPOJOJDKEHUsS oO0pa3oBaHUS U
caM0o00pa3oBaHus;

- OBJIQJICHWE MAaTEeMaTHYECKMMHU 3HAHWUSAMHU U yMEHHSIMU, HEOOXOAUMBIMU B
MOBCETHEBHOM KU3HHU, JJI1 OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYUYHBIX JUCIUIIIUH U
JUCIUILIMH TPOdEeCCUOHAIBHOTO IUKJIA, I MOoJydeHus: oOpa3oBaHusl B 00JIaCTAX, HE
TpeOyIOMUX yriiyOJeHHOW MaTeMaTu4eCcKoil MOArOTOBKH;

- TOTOBHOCTh M  CHOCOOHOCTh K 0Opa3oBaHWIO, B TOM  YHCJE
caMmooOpa30BaHMIO, Ha TMPOTSHKEHUH BCEW JKU3HU; CO3HATEIbHOE OTHOIICHHE K
HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIEIIHONW MpoPecCUOHAIBHONU U
OOIIECTBEHHOH JIEATEIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTEIBHOHW TBOPYECKOM U
OTBETCTBEHHOU JEATEIbHOCTH;

- TOTOBHOCTH K KOJUIEKTUBHOUM pabOTe, COTPYMHUYECTBY CO CBEPCTHUKAMU B
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o0Opa3oBaTeabHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEA0BATENHCKON, MTPOEKTHOM
U JPYTUX BUAAX AESATEIbHOCTH;

- OTHOLIEHHE K MNpOPECCHOHAIBHON NEITEIbHOCTH KaK BO3MOYKHOCTHU
y4acTus B peleHun JNYHBIX, OOIIECTBEHHBIX, rOCyJIapCTBEHHBIX,

00IIIeHAIMOHATBHBIX MTPOOJIeM;
MeTanpeIMeTHbBIX:

- YMEHHE CaMOCTOSITENIbHO OMNpPENeNATh LEIu JEATeIbHOCTH U COCTaBIATH
IJIAHBI IESITEIbHOCTH; CAMOCTOATEIBHO OCYIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTH -
pOBaTh JEATEIBHOCTH;, HCIOJIb30BAaTh BCE BO3MOYKHBIE PECYPCHI JJISI JOCTHUKEHHS
MOCTaBJICHHBIX I1IeJIe W pealu3aluM IJIAHOB JAEATEIbHOCTH; BbIOMpPATh YCIEIIHBIC
CTpaTETUU B Pa3IMUHbBIX CUTYAILHSX;

- yYMEHHME TMPOAYKTUBHO o0OIIAaThCS U B3aUMOJCUCTBOBATHL B IPOIlECCE
COBMECTHOM JEATEIBHOCTH, YUUTHIBATh MO3UIUUA APYTUX YUYACTHUKOB JESITEIbHOCTH,
3 PeKTUBHO pa3peniaTh KOH(PIUKTHI;

- BIJIaJICHUE HaBbIKAaMU TIO3HABATEJILHOM, Y4Ue€OHO-HCCIEI0BATEIbCKON U
MPOCKTHOM JIESATEIBLHOCTH, HaBbIKAMU pa3pelieHus npobsieM; CHOCOOHOCTh U
FOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHUS] MPaKTUUYECKUX 3ajad,
MPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHMUS;

- TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHOW HWH(OPMAIMOHHO-
MO3HABATEJILHON JIESITEIbHOCTH, BKJIOYAs YMEHUE OpPUEHTUPOBATHCS B Pa3TUYHBIX
UCTOYHUKAX  HUHPOpMAINMU, KPUTUYECKH  OLECHUBATh W  HUHTEPIPETUPOBATH
uH(popMaIuio, MoJTy4yaeMyto U3 pa3IMYHbIX HCTOYHHUKOB;

- BIJIAJICHUE S3bIKOBBIMH CpEICTBAMU: YMEHHUE SICHO, JIOTUYHO H TOYHO
u3jaraTh CBOK TOUYKY 3pEHUS, UCIOJb30BaTh aJIcKBaTHbIE A3bIKOBBIE CPEACTBA;

- BJIaJICHUE HaBbIKAMHU TIO3HABATEJLHOM pedrekcun Kak OCO3HaHUS
COBEPIIAEMbIX JEUCTBUI U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJILTATOB U OCHOBAHUH,
TpaHMI] CBOETO 3HAHUS M HE3HAHMs, HOBBIX MO3HABATEIbHBIX 3aJlau U CPEICTB I UX
JTOCTUKEHHUS;

- LeJeyCTPEMIIEHHOCTh B MOUCKaxX u MPUHIATUU pelIeHn,
COO00OPa3UTENIbHOCTh M HWHTYUIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEIACTABICHUM;

CIIOCOOHOCTh BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;
NpeAMEeTHBIX:

- c(OpMHUPOBAHHOCTh NPEACTABICHUN O MaTeMaTHKE KaK YacTH MHPOBOM
KYyJbTYypbl U1 MECTE€ MaTEMaTUKH B COBPEMEHHOW IMBMIIM3ALMHU, CIIOCO0AX OMHCAHUs
SBJICHUM PEAJIbHOIO MUPA HA MATEMaTUYECKOM SI3BIKE;

- c(OpMUPOBAHHOCTh MPEACTABICHUNA O MAaTEeMaTHYECKUX MOHATUAX Kak
BAKHEUIIINX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJIIIOIIMX ONMCHIBATh U U3y4aTh Pa3HbIC
IIPOLIECCHl U SABJIECHUSA; MOHMMAaHUE BO3MOXXHOCTH aKCUOMATUYECKOIO MOCTPOCHHUS
MaTeMaTUYECKUX TEOPUH;

- BJIQJICHUE METOJAMU J10Ka3aTeJIbCTB U AJTOPUTMOB PELICHUS, YMEHUE HUX
IIPUMEHSATH, IPOBOAUTH JOKA3aTEJbHBIE PACCYXKICHUS B X01€ PELICHUs 3a/a4;

- BJAJECHUE CTAHJAPTHBIMU [PUEMaMU PCLICHUs  PalUMOHAIBHBIX U
VppALMOHAJIbHBIX, IOKA3aTEJbHbIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUU U
HEPABEHCTB, UX CUCTEM; MCIOJB30BAHUE T'OTOBBIX KOMIBIOTEPHBIX IIPOrpamMM, B TOM
4yyclie Ul [OWCKAa IIYTHM pPELIEeHUA U WUIIOCTPALMU pPELICHUs YPAaBHCHUU W
HEPABECHCTB;

- c(OpMHUPOBAHHOCTD IIpEICTABICHNAN 00 OCHOBHBIX MOHATUAX
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MAaTEMaTUYECKOr0 aHalIM3a U HMX CBOWCTBAaX, BJAJICHUE YMEHHEM XapaKTEPH30BaTh
noBeneHue (DYHKIHI, UCIIOIBb30BAHNE TTOTYUYCHHBIX 3HAHUH I ONMMCAHUS U aHAIu3a
peanbHBIX 3aBUCUMOCTEM;

- BJIAJICHUE OCHOBHBIMHM IMOHSTHUSIMH O IUIOCKHX U NPOCTPAHCTBEHHBIX
reoMeTpuyeckux ¢urypax, UX OCHOBHBIX CBOWMCTBax; CPOPMUPOBAHHOCTh YMEHUS
pacro3HaBaTh reOMeTpUYEeCKHe (DUTYpPBhI Ha YepTekKaxX, MOJICNIIX U B pEaIbHOM MHUPE;
NPUMEHEHNUE M3YUYEHHBIX CBONCTB reOMETpUYECKUX (PUTyp U (DOpMyJ IJisi pelieHus
reOMETPUYECKHUX 3aJa4 U 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM;

- chOpMUPOBAHHOCTH MPEJCTABICHUNA O MPOILIECCAX U SBICHUSAX, UMEIOIINX
BEPOSATHOCTHBIA XapakTep, CTATUCTHYECKHX 3aKOHOMEPHOCTSIX B PEaIbHOM MHUPE,
OCHOBHBIX TMOHATUAX JJIEMEHTAPHOW TEOPUU BEPOSTHOCTEH; YMEHHM HAXOJIUTh U
OIICHUBATh BEPOATHOCTH HACTYIUJICHUS COOBITUH B MPOCTEHIINX MPAKTHUECKUX
CHUTYyallusIX U OCHOBHBIEC XaPAKTEPUCTUKH CIIyYaNHBIX BEIINYUH;

- BJIQJICHUE HABBIKAMHU HCIIOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMMm
MIPHU PELICHUHU 3a/]a4.

B pesynbrare wusydyeHus yueOHOW aucHUIIuMHBI «MaTemaTtuka: aireopa,
Hayajla MaTEMaTUYE€CKOr0 aHajin3a, TEOMETPHUS» 00yJarOIUiCs JOKEH:

3HATH/IIOHUMATD:

3HaUYEHUE MATEMATUUYECKOM HAaYKHU JJIs PELICHU 3a/1a4, BOSHUKAIOIIUX B TEOPUHU
U MPAKTUKE; MIUPOTY U B TO K€ BPEMSI OTPAHUUYEHHOCTh IPUMEHEHHSI MAaTEMAaTHUYECKUX
METO/IOB K aHAJIU3Y U MCCIICIOBAHUIO MTPOIIECCOB U SIBJICHUM B IPUPOJIE U OOIIECTBE;

3HAYEHHUE MPAKTUKA M BOMPOCOB, BO3HUKAIOIIUX B CaMOM MAaTEMAaTHKE JIJis
dbopMHUpOBaHUS U Pa3BUTHUS MATEMaTUUYECKOW HAyKH; MCTOPUIO PA3BUTHUSI MOHSITUS
YHCJa, CO3IaHUSl MAaTEMAaTUYECKOT0 aHaM3a, BOSBHUKHOBEHUS U PA3BUTHUSI TEOMETPUH;

YHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTUKM MAaTEMATUUYECKUX PACCYKIACHUH, UX
MPUMEHUMOCTh BO BCEX 00JACTAX YEIOBEUECKOM JesITeIbHOCTH;

BEPOSTHOCTHBIN XapaKTep pa3IMyHbIX MPOLECCOB OKPYKAIOIIETO MUPA.

Aureopa

yMeTh:

BBITIOJHATh apumeThueckue AEHCTBUS HaJ YHUCIAMH, COYeTas YCTHBIE U
MMCHbMEHHBIC NMPUEMBbI; HAXOAUTh MPUOIUKEHHBIC 3HAUYCHHS BEIMUYUH U MOTPEITHOCTH
BBIYUCIICHUH (a0COIOTHAS U OTHOCUTEIIbHAS); CPABHUBATH YHUCIIOBBIC BBIPAKCHNUS,

HAaXxOJUTh 3HAYEHUsS KOPHS, CTEMEeHH, Jorapudma, TPUTOHOMETPUUECKUX
BHIDQOXKEHU HA  OCHOBE  ONpEJECHHUs, HWCHOJb3yS TMPU  HEOOXOIUMOCTH
WHCTPYMEHTaJbHBIE CPEJCTBA;, TMOJH30BAThCSI MNPUOJMIKEHHOW  OLIEHKOM  TIpHU
MPAKTUUYECKUX pacyeTax;

BBITIOJIHATHh MPE0oOpa3OBaHUsl BBIPAKEHUM, TPUMEHSST (HOPMYJIbI, CBA3aHHBIE CO
CBOMCTBaMHM CTETEHEH, Jorapu(@mMoB, TPUTOHOMETPUUECKUX (PYyHKITUM;

UCIIOJIb30BaTh MIPUOOPETECHHBIC 3HAHUS U YMEHHS B MPAKTUYECKOU JEATEILHOCTH U
MOBCEIHECBHOM KU3HU:

JUIS. TIPAaKTUYECKUX pacyeToB 1o (opMynam, BkiIro4as (GOpMyJsibl, COJAEpIKallue
CTENEHU, paJuKajbl, JOTApU(OMBI U TPUTOHOMETpUUYECKHE (YHKIIMM, HUCTONIB3YS MpPH
HEO0OXOMMOCTH CITPABOYHBIC MAaTEPHANIBI U TIPOCTEHIITNE BRIUUCITUTEIHHBIC YCTPONCTBA.

DYyHKIUHA U TPAPUKHU

yMeTh:



BBIUMCIIATh 3HaYeHWE (YHKIMU 1O 3aJaHHOMY 3HAYCHUIO apryMeHTa Ipu
Pa3IMYHBIX CIIOCO0ax 3aaaHus QyHKIUH;

ONpeAeNsiTh OCHOBHbIE CBOMCTBAa YMCIOBBIX (YHKIMUA, WLTIOCTPUPOBATH MX Ha
rpadukax;

CTPOUTh TpapUKU M3YYEHHBIX GYHKIUNA, WUIIOCTPUPOBATh MO Trpaduxy
CBOMCTBA 3JIEMEHTAPHBIX (YHKIIUIA;

UCIIONIb30BaTh MOHATHE (GYHKIMU JJIsl ONHMCAaHWS W aHaliM3a 3aBUCHUMOCTEH
BEJIMYMH,;

UCII0JIb30BaTh MPUOOPETEHHBIC 3HAHUSI U YMEHUS B MPAKTHUUECKOU JIEATEIbHOCTH U
ITOBCEHEBHOM KU3HU:

JUIS1 OTIMCAHUS C TIOMOIIBIO (PYHKIMI Pa3IMYHBIX 3aBUCUMOCTEH, TIPEACTABICHUS
uX TpadUUeCKd, UHTEPIPETAIIUHA TPAPUKOB.

Havana MareMaTH4eCKOI0 aHAJIM3a

yMeTh:

HAaXOJIUTh MPOU3BOAHBIC AJIEMEHTAPHBIX (YHKIINH;

UCIIOJIb30BaTh MPOU3BOJAHYIO JUJISi M3Y4YEHUsS] CBOMCTB (DYHKIUM W TOCTPOCHUS
rpauKoB;

NPUMEHSTh TPOU3BOJHYIO ISl TPOBEACHUA NPUOIMKEHHBIX BBIYHCICHUMH,
pemarh 3aJadyd MPUKIATHOTO XapakTepa Ha HaXOXJEeHHE HauOOoJbIIero u
HAUMEHBIIETO 3HAYECHMUS,

BBIYUCIIATh B MPOCTEHUIINUX CIAyYasx IJIOMIAAM M OOBEMBI C HCIOJIb30BAaHUEM
OIPEAECICHHOI0 HHTETPANa;

HCIIOJIL30BaTh MPUOOPETECHHBIE 3HAHUSL U YMEHUS B PAKTUYECKOU JESTEILHOCTH U
MMOBCEHECBHOM KU3HU JJISL:

pelIeHUsT TPHUKIAAHBIX 3aJa4, B TOM YHUCIE COLMAIbHO-I’KOHOMUYECKUX U
dbu3nveckux, Ha HauOOJbIINE U HAUMEHBIIINE 3HAYCHUS, HA HaXO0XJICHHUE CKOPOCTU U
YCKOpEHHUS.

YpaBHeHMs U HEPABEHCTBA

yMeTh:

pelarh paloHaIbHbIE, [OKa3aTeJIbHbIE, JorapupMuyuecKue,
TPUTOHOMETPUUECKUE YPABHEHUS, CBOIIIIMECS K JIMHEUHBIM M KBaJIPATHBIM, & TAKKe
AHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;

UCIIONIb30BaTh TpaQUUYECKUN METO/I PEIICHHUSI YPaBHEHU U HEPABEHCTB;

n300pakaTh Ha KOOPAWHATHOM TIJIOCKOCTH PEIICHUS yYpaBHEHHI, HEPABEHCTB U
CHCTEM C IBYMSI HEU3BECTHBIMU,;

COCTaBJISITh M PEILIATh YPABHEHUS M HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHHIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHUCJIC MPUKJIAAHBIX) 3a7a4ax.

Hcnonb3oBaTh NpuOOpPETEHHBIC 3HAHUSA U YMEHUSI B MPAKTUUECKON AEATETbHOCTU
Y MOBCEIHEBHOM KM3HU:

IJI9 TIOCTPOEHUS M UCCIIEIOBAHUS MTPOCTEUIIINX MATEMATUYECKUX MOJIETIEH.

KomOuHaTopuka, CTaTUCTHKA U TEOPUS BEPOATHOCTEH

yMeTh:

pemaTth mpocTelime KOMOMHATOPHBIE 3a/laud METOJ0M Tepebopa, a TakkKe C
WCIIOJIb30BAHNUEM U3BECTHBIX (OPMYIT;

BBIYUCIIATH B MPOCTEHIINX CIydasx BEPOSTHOCTH COOBITUI HAa OCHOBE MOJACYETA
YHCJIa UCXOJ0B;



MCIIOJIh30BaTh MMPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTHYECKOU NESITEITLHOCTH U
ITOBCEHEBHOM KU3HU:

JUISl QHAJIM3a PEAIbHBIX YHCJIOBBIX JAHHBIX, IIPEJICTABICHHBIX B BUJIE THATPAMM,
rpauKoOB;

aHajiM3a MHPOpMAIUU CTATUCTUYECKOTO XapaKTepa.

I'eomeTpus

yMeThb:

pacro3HaBaTh Ha YepPTEKaX U MOJEIAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTD
TpEeXMEpHbIE OOBEKTHI C UX ONMKUCAHUSIMU, U300PAKECHUIMMU;

ONUCHIBATh B3aWMHOE PACIOJIOKEHHE MPSMBIX M IUIOCKOCTEM B IPOCTPAHCTBE,
apryMEHTUPOBATh CBOU CYKJECHHS 00 3TOM PacroI0KEHUU;

aHAJIM3UPOBATh B MPOCTEUINUX CIydasX B3aMMHOE pacloJIOKEHHE OOBEKTOB B
IPOCTPAHCTBE;

n300paxkaTh OCHOBHBbIE MHOTOTPAHHUKU W KPYTJIbIC TEJa; BBIMOIHATH YEPTEXKHU
110 yCJIOBUSM 33/1a4;

CTPOUTH MPOCTEHINE ceYeHUs Ky0a, MPU3Mbl, TUPAMHUJIBL;

pelaTh NJIAHUMETPUYECKHUE U MPOCTEHIINE CTEPEOMETPUYECKHE 3aJaud Ha
HaX0XJICHUE T€OMETPUUECKUX BEIUYUH (IJIMH, YTIIOB, TIIOIAIeH, 00bEMOB);

UCIOJIb30BaTh IPU PEUIEHUH CTEPEOMETPHUYECKUX 3aJau IUJIAHUMETPUUYECKUE
(baKThl U METO/IbI;

MPOBOJINTH IOKA3aTEIIbHBIE PACCYKIECHHS B XOJI€ PELICHUS 3a/1a4;

HCIIOJIL30BaTh MPUOOPETECHHBIE 3HAHUSL U YMEHUS B PAKTUYECKOU JESTEILHOCTH U
IIOBCEIHEBHOM KU3HU:

IUISl UCCIeIOBaHUs (MOAEIUPOBAHUS) HECIOKHBIX MPAKTUYECKUX CHUTYyaIuid Ha
OCHOBE M3Y4YEHHBIX ()OPMYJ U CBOMCTB (PUTyp;

BBIYUCIICHUS] 00bEMOB U IUIOUIAJEl MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPHU
pelIeHNH TPAKTUUYECKUX 3ajjad, MCIOJb3ysd NpU HEOOXOAUMOCTH CIPABOUYHUKH U
BBIUUCIIUTEIIbHBIE YCTPOUCTBA.

[Tpu uzydyenun unetr GopMupoBaHUE CICTYIONINX OOIIMX KOMITETECHIIUA:

OK 1.TloHuMatrh CYIIHOCTh M COLMAJIBHYIO 3HAYUMOCTh CBOEHW Oymymiei
npodeccun, MposIBIATh K HEW YCTOWMYUBBIA UHTEPEC.

OK 2.OpranuzoBbiBaTb COOCTBEHHYIO JCSTEIBHOCTb, BBIOUpPATh TUIIOBHIE
METOJBl W CHOCOOBI  BBIMOJMHEHUS TPO(ECCHOHANBHBIX 3a/ad, OICHUBATh UX
3 PEKTUBHOCTD U KA4E€CTBO.

OK 3. IIpuHUMAaTh pelieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYaLUsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasaTh OUCK U UCIIOJb30BaHKWE MH(MOpPMAILIMK, HEOOXOIUMOMN ISt
3G ()EKTUBHOTO BBIMOJHEHUS MNPO(EeCcCHUOHATBHBIX 337a4, Npo(ecCHOHATBLHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OK 5.Ucnonp3oBarh MHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTMH B
poheCCUOHATILHON JIEATEIIbHOCTH.

OK 6.PaboraTs B KOJUIEKTUBE U KOMaHJe, ((HEKTUBHO OOIIATHCS C KOJIETaMH,
PYKOBOJACTBOM, IOTPEOUTEIISIMH.

OK 7.bpath Ha ceOsi OTBETCTBEHHOCTh 3a pabOTy UJICHOB KOMAaHJbI
(MOTYMHEHHBIX), 32 PE3YJbTAT BHIMOJHECHUS 3a/IaHUil.



OK 8. CamocTOATENBHO OMpenesaTh 3a1a4i TPO(HECCUOHATFHOTO U JMYHOCTHOTO
pa3BUTHS, 3aHUMATHCA CaMOOOpa30BaHWEM, OCO3HAHHO IUTAHUPOBATH IIOBHIIICHHE
KBaJTU(DUKALIUH.

OK 9.O0pueHtupoBatbCsi B  YCIOBHSIX YacTOW CMEHbl TEXHOJIOTMH B
poecCUOHaNbHOM ESITEIbHOCTH.

1.4. KoJau4vecTBO 4YacoB/3a4eTHBIX €IMHHMIl Ha OCBOeHHEe Y4YeOHOM
AUCIHUIJIMHBI:

- MakcuMaJsbHas yueOHas Harpy3ka oOydaromierocsi 393 4acoB, B TOM YHCIIE:

o0si3aTeNibHas ayIUTOpHAs Harpyska odyuatrorierocs 262 4acos;

camocTosTenbHas pabora oby4varorierocs 131 gacos.



2. CTPYKTYPA M COJIEP)KAHUE YUEBHOM
JTUCIIUTLIMHBI

2.1. O0bem yueOHOH JUCHUIIMHBI H BU/IbI Y4eOHOH padoThl

N KoumnuecTBo
Bux yueOHoit padoThl
4acoB
MakcuMasbHasi yueOHasi HArpy3ka (Bcero) 393
OQo0s13aTeIbHAA ayAUTOPHAA yYeOHAsl HAarpy3Ka (Bcero) 262
B TOM YHCJIE:
[IpakTH4eCcKHe 3aHATHUS 144
CamocrosTenpHas paboTa 00ydaromerocst (BCero) 131
IIpomesxcymounas ammecmayus 6 goopme
1 cemecmp —s3K3amen
2 cemecmp - 9K3aMeH




2.2. TemaTuuyeckmii miaan u cogepxanue yaeonoii qucuumanasl MATEMATHUKA

Haumenosanue O6vém Yposens
pazoeros u mem Cooeporcanue yuedbnozo mamepuana, npaKmuyeckue 3aHAMUA, CAMOCOAMEIbHAA Padoma ooyuaruuxcs waCos ocei)lenu
1 2 3 4
Beenenue 2
Copep:xanue yueOHOI0 MaTepHaJia 2
MaTteMaTiKa B HayKe, TEXHUKE, YKOHOMHKE, MH(POPMAITMOHHBIX TEXHOJOTHIX W MPAKTUIECKOH JesITeThHOCTH. 2 2
Tema 1. PazButne 14
IIOHATHE 0 YHucJIe Copaep:xanue y4e0HOro MaTepuaJa 6
1 I Lenble 1 panoHaNBHBIE YKcia. JIeHCTBUTENbHBIE YUCTIA. 6 2
IpakTH4eckas padoTa 4
1 | BeinmosiHeHue AeCTBHA ¢ TPUOIKEHHBIMH YUCIIAMU 4
CamocrosiTe1bHasi padoTa 4
1 | Haxoxienue abCoTIOTHOM H OTHOCHTENBHO# MOTPENIHOCTH. 4
Tema 2 Kopnn, 14
crenenn Conep:xanue yue0HOro MaTepuaja 12
Apudmernyeckuii kopeHb. KopeHbs HaTypanbHOH cTenenu u3 yrcia. CTENeHH ¢ pallMOHANBHBIME HoKa3aTensiMu. CTEeNeHu ¢
1 | melicTBUTENbHBIM NOKa3aTeneM. CBONCTBA CTENIEHU 6
2 Crenenu ¢ I[CﬁCTBI/ITCHI)HLIM nokasareneM. CBoliCTBa CTENEHH C HeﬁCTBHTeHbHLIM nmokasareneM. CBOMCTBA CTEIICHU. 6 2
IIpakTHyeckas pagora 2
1 | HaxoxxaeHue 3HaueHUsI KOPHS, CTEIICHH 2
Tema 3 14
Jlorapugmer Coaep:xanue yue0HOro MaTepuaja 6
1 | Jlorapudm. OcHoBHOe orapudmuueckoe ToxaectBo. CBoiCTBa JOrapugmos. 6 2
IpakTHyeckas pagoTa 6
1 | HaxoxjeHue jorapudma Ha OCHOBE ONpE/IeNICHUS 6
Tema 4 24
IpeobpasoBanue | Coqenxanne yaebnoro matepuania 4 2
ajredpanvecKux
BBIPAKEHHI 1 | IIpeoOpa3oBaHne palMOHATHHBIX U HPPAMOHAIEHBIX BRIPAXCHUH, MOKA3aTEIHHBIX U JIOTApU(MUUECKUX BBIPAKCHUH 4
IIpakTHuyeckas padora 6
1 | TIpeobpa3oBanus anredpandecKuxX BRIPaAKEHUH 6
CamocTosiTe/ibHasi padoTa 14
1 ‘ CaolicTBa cTenieHH, CBOMCTBA Jlorapupma. 14
Tema 5 OcHOBBI 30 2
TPUTOHOMETPHH
Coaep:xanue yueOHOro MaTepuajia 4
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1| Pagmannas mepa yrina. Sin, cos, tg u ctg gnciaa. OCHOBHOE TPUTOHOMETPHIECKOE TOXKIECTBO.

2| Sin, cos, tg CyMMBI U pa3HOCTH JBYX YIJIOB. Sin, cos, tg IBoHOro yria. ®@opMyIbl HOJIOBHHHOTO yria. PopMyIibl IpUBEACHHS. 2
IIpakTHyeckas padora 16
1| Jloka3aresbCTBa TPUTrOHOMETPUYECKUX TOXKAECTB. 8
2 | Pemenue npocTeimx TPUrOHOMETPUYECKUX YPaBHEHHUH a=sin X, a=cos X, a=tg X, a=ctg X 8
CamocrosiTe1bHasi padora 10
1 | Jloka3arenbCTBO TPUTOHOMETPUYECKHUX TOXKJIECTB 10
Tema 6 44
YpaBHeHus u ConeprkaHue y4eGHOT0 MaTepHuaja 6
HepaBeHCTBA 1 | PaBHOCHJIBHOCTh ypaBHEHHH, OCHOBHBIE ITPUEMBI PELICHHsI yPaBHEHHH. 2
2 | PaBHOCHIBHOCTh HEPABEHCTB, OCHOBHBIE IPUEMBI PEIICHHS HEPABEHCTB. 2
3 | PaBHOCHIIbHBIE CHCTEMBI YpaBHEHHI W HepaBeHCTB. OCHOBHBIE IIPHEMBI PEILICHUH CUCTEM ypaBHEHHH M HEPaBEHCTB. 2 3
IIpakTuyeckas paéora 24
1 | Pemenue ypaBHEHHH U UX CUCTEM 12
2 | PenieHne HEpPaBEHCTB M MX CUCTEM 12
CamocTosiTeTpbHasi padoTa 10
1 | PenieHne ypaBHEHMIA, HEPABCHCTB M UX CHCTEM. 10
Tema 7 IIpsimble u 28
TLUIOCKOCTH B Coaep:xanue yue0HOro MaTepuaja 6
NPOCTPaHCTBE 1| Crepeomerpusi. [L1ockocTh, npsiMasi, TOYKa. AKCHOMBI CTEPEOMETPHUH. 2
2 | B3anmHOe pacnosioykeHne NpsIMOH M INIOCKOCTH B IIPOCTPAHCTBE. 2
4 | Yron Mexay npsIMOH | TUIOCKOCTBIO. JIByrpaHHBIH yToJl. YTOJI MEXIY INIOCKOCTSIMH. 2 2
IIpakTuyeckas paéora 12
1 | INocTpoeHne MOJICIH K 3a1a4e, peIICHNE 3a1a4H 4
2 | Pemrenue 3a1au Ha onpeiesIeHHE B3aMMHOT'O PacloI0)KEHHs IPSIMBIX B IPOCTPAHCTBE. 4
3 | Pemrenwue 3a1au Ha onpeiesieHHE B3aMMHOT'O PaclolI0KEHHs IPSIMOM M TNIOCKOCTHU B ITPOCTPAHCTBE. 4
CamocTosiTeTbHasi padoTa 10
1 | Pemenue 3a1a4 10 TUIAHUMETPHH U CTEPEOMETPHU 10
Tema 8§ ®yHkuum, 40
UX CBOICTBa H
rpaduin Cojep:xanue y4eOHOr0 MaTepHaJia _ _ 14
1| ®ysxunn. O0nacTh onpeAeneHns ¥ MHOKECTBO 3HauUeHUH, rpaduk GyHkimn, CBolcTBa GYHKIMN 2
2 | IlpomexyTkH Bo3pacTaHusi ¥ YObIBAHUSI, TOUKH KCTPEMyMa. 2
3| Crenennas QpyHkims, nokasarespHas QyHKIHMs, Jorapupmudeckas GyHKIMs 4 2
4 | Tpuronomerpnueckue QyHKIMN y=sin X, y=cos X, y=tg X, y=ctg X 4
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Brruucienue HCOINPCACIICHHOI'O MHTCTpajia

5| O6parnasie pyrkmun. OOpatHBIEe TpUrOHOMETpHYECKHe (YHKIIMU y=arcsin X, y=arccos X, y=arctg X, y=arcctg X. 2
IIpakTnyeckasi padora 16
1 | HaxoxneHune o0OnacTy onpeiesieHusl 1 MHOXKECTBa 3Ha4eHUH (yHKImHA. HaxoskieHne 4eTHOCTH U HeUeTHOCTH (DyHKIMIA 6
2 | IlpomexyTKkH Bo3pacTaHus M yObIBaHUs, TOUKH dKcTpeMyMa. I'paduueckas mHTepIpeTarys. 6
3| ®ynknmm u ux rpaduku 4
CamocrosiTe1bHasi padora 10
1| UccnenoBanme GyHKIMH U TOCTPOEHHE TPaIKOB. 10
Tema 9 34
IIpousBoaHas u
ee NPUJI0KeHHsI Copaep:xanue y4eOHOr0 MaTepHaJia 12
1| INocnenoBarensHocTu. [loHsTHE O MTpeesIe NOCHEI0BATEIHLHOCTH. 2
2 | OCHOBHEBIE CBOICTBA PEIENOB. 2
3 | Honsrue o HenpepriBHO dyHKIHH. [Ipenen GyHKIMH B TOUKE. 2
4 | Tlpupamenue aprymenTa u npupamenne Gpyakuun. Ilousrue o npon3BogHol GyHKINH. PU3HUECKUN CMBICI IPON3BOTHOM. 2
[TpousBonHBIE CyMMBI, Pa3HOCTH, IPON3BEACHHS, YacTHOTO. [Ipon3BOIHBIE OCHOBHBIX 3JIeMEHTapHbIX QyHKINH. CiaoxxHas QyHKIHS U ee
5 | mponsBonnas 2
6 | ['eomeTpuueckuii CMBICI IPOU3BOHOM. YpaBHEHNE KacaTeIbHOU K rpaduKy GyHKIMH. 3
IIpakTuyeckas paéora 12
1 | HaxoxxaeHne npou3BOIHBIX QYHKIAH 4
2 | YpaBHenue kacatesbHOI K rpaduky QyHKIUH.
3 | [IpumeHeHne MPOU3BOIHOM B HCCIIeIOBaHUH (DYHKIMH, TOCTPOCHHE Tpaduka 6
CamocTosiTeJibHasi padoTa 10
Pewrenue 3a1a4 npuKIagHOTO XapakTepa, Ha HAX0Xk/IeHWEe HanOOJIbLIEr0 U HAMMEHBIIIEro 3HaueHus GyHKIUH. Bbuucienue npeienos
1| byHkuumii B Touke. 10
Tema 10 36
Hurerpan u ero
Copaep:kaHue y4eOHOT0 MaTepHaJia 10
MPUJIOKEHUS
1| IlepBooOpazHast, HeonpeaeaEHHbII nHTErpas. TaoMyHbIe HHTETPaIbl.
2 | MpaBuna u popmyJibl nHTErpHpoBaHus. HerocpencTBeHHOE HHTErPUPOBAHKE. 4
3 | Onpenenéunniii uaterpan. @opmynsl Herorona — Jleiouua. CBOWCTBA ONPEACIEHHOTO HHTErPaa. 4 3
IIpakTHyeckasi paéora 12
1
2

Brruucienue OIPEJACJICHHOI'O UHTEI'PDAJIa
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3 | Brruncnenue miomanay KpUuBOJIMHEHHOMN Tpaneium.

4
CamocTosiTeJibHasi padora 14
1 | Tabmransle nHTETpabl. [IpMeHeHNe onpeIenéHHOro HHTErpaia B QU3NKe U TeOMETPHUN 14
Tema 11 22
MHoOrorpaHHuKHU
Copaep:kaHue yueOHOr0 MaTepHaJia 8
1 | Muororpannuku. Teopema Diinepa. [Ipusma. [Ipsimas u HaxsioHHas npusma. [IpaBuibHas npusma. 2
2 | Hapayenenunen. Ky6. Ilupamuna. IlpaBunbaas nupamua. Yceu€Hnas nupamuia. Terpasap. 4
3| Ceuenus kyba, NpU3MbI ¥ IHPAMUJIBL. 2 3
IIpakTHyeckas padoTa 8
1 | HaxoxaeHune 31eMEeHTOB MHOTOrpaHHHUKOB. [Tnomans nosepxHocTy. 4
2 | CedeHyst MHOTOIrpaHHUKOB- IIOCTPOCHHUE, BBIYMCICHHE 3IIEMEHTOB, IIOMAACH 4
CamocTosiTe1bHasi padoTa 6
1| UsrorosneHue Moeneii MHOrOrpaHHUKOB BHIbI MHOTOTpaHHUKOB 6
Tema 12 34
Koopaunatel u
pa Coaep:xanue yueOHOro MaTepuasa 8
BEKTOPBI
1| IIpsimoyrospHas (JiekapToBa) ccTeMa KOOPAMHAT B IPOCTpaHCTBE. PaccTosHNe MeX Ty IByMs TOYKaMH B IPOCTPAHCTRBE. 2
2 | Bekropsl, MoIyss BekTOpa. PaBeHCTBO BeKTOpOB. CI0)KEHHE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YHCIIO. 2
3 | Pasnoxxenne BekTopa mo HampasieHussM. KoopauHaTel BEKTOpa. 2
4| Yron mexay nByMms Bektopami. IIpoexmys BekTopa Ha ock. CKalIIpHOE MPON3BEICHHE BEKTOPOB. 2 2
IIpakTHyeckas pagora 12
1| JleticTBus HaJ BEKTOpaMU B T€OMETPUIECKON hopme. 4
2 | HeiicTBus Ham BeKTOpaMu B KOOPIUHATHON Qopme 4
3 | 'eomeTprueckue npeoOpazoBaHus MPOCTPAHCTBA: MTapaJUICIbHBIN IEPEHOC, CHMMETPHSI OTHOCHTEIILHO MIIOCKOCTH. 4
CamocTosiTeTbHasi padoTa 10
1 | Bhimonuenne coxeH s, BHIMHTAHNS, YMHOXKEHHE BEKTOPA HA YHCIIO B reOMeTpuueckoil hopme. [Ipuverenne B GU3HKe H dIEKTPOTEXHHUKE. 10
Tema 13 Teaa u 14
IIOBCPXHOCTH Coaep:xkanue yueOHOro MaTepuaja 6
BpalleHus . .
1| Tena Bpamenus. [{unuaap u koHyC. Y Ce4EHHBIN KOHYC. 2
2 | Wap u cdhepa, nx ceuenns. KacarenbHast IIIOCKOCTSH K cdepe. 2
3 | Haxoxnenue 3eMeHTOB Tei BpaeHus. [1nomans ToBepXHOCTH. 2 3
IIpakTnyeckas padora 2
1| HaxoxJeHue 21eMeHTOB TeJ BpatieHus. [nomans moBepxHocTy. 2
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CamocrosiTe1bHasi padoTa 6
6
1 | M3roroBneHne pa3BepTOK IIMHpA M KoHyca HaxoskieHne 371eMeHTOB M BBIYHCIICHHUE IUIONIa el CEYeHUI KPYIJIBIX TeJl TNIOCKOCTHIO
Tema 14 26
HNzmepenns B
Copaep:xaHue y4eOHOr0 MaTepHaJia 6
reoMeTpuH > > =
1| HomoOue ten. OTHOMEHNS TUIOMIAJCH TOBEPXHOCTEH U 00HEMOB ITOTOOHBIX TEIL 2
2 | O6bém u ero usmepenne. Materpanshas popmyna oopéma. 2
3| ®opmysbl 00bEMa MHOTOTPAHHUKOB U TEJ BpAILICHHUSI. 2 2
IlpakTHyeckas padora 4
1 | Beruncinenne 005eMOB MHOTOTPAHHHUKOB 2
2 | Brrancnenne 00beMOB TeIN BpalieHUs 2
CamocTosiTeJibHasi padoTa 16
1| M3ydenue Teoperndeckoro mareprana. CoCTaBIeHNE MaTEMAaTHIECKOTO CIOBAPS 16
Tema 15 14
JJIeMeHTBI Conepxanue y4e0HOI0 MaTepHuaja 4
KOMOMHATOPUKH " > =
1 | OcrOBHBIEC MOHsTHS KOMOHHATOPHKH. 32124 Ha HOACUET Pa3MEIICHHH, IEPECTAHOBOK, COUCTAHHIA. 4 2
IIpakTuyeckas padora 4
1 | Pernienne npocTenmx KOMOMHATOPHBIX 3a7[a4 ¢ UCIOIb30BAHHEM U3BECTHBIX (hOPMYIT 4
CamocTosiTe1bHasi padoTa 6
1 | Pemrenue mpocreiinux KOMGHHATOPHBIX 331a4 C HCTIOH30BAHUEM H3BECTHBIX (HOPMYIT 6
Tema 16 15
DyieMeHTHI ConepxaHue y4eOHOI0 MaTepHaja 4
Teopuu 1| CobpITHE, BEpOSITHOCTH COOBITHS, CIIOKEHIE U YMHOKEHHE BeposiTHOCTe. [IoHATHE 0 He3aBUCUMOCTH COOBITHIA. 2
BEPOsITHOCTE o N N
2 | uckperHas ciydaiiHasi BEJIMUNHA, 3aKOH ee pacrpesiesieHns. YncioBble XapaKTepUCTHKH AUCKPETHOM CIIydaifHOH BEIHUIHHBI. 2 2
IIpakTuyeckasi pa6ora 6
1 | Brruncnenue BeposSTHOCTEH COOBITHI B POCTEHIINX CIyJasx 6
CamocTosiTeTbHasi padoTa 5
1 | M3yuenne Teopernueckoro Marepuana. Kinaccuueckoe onpesiesienie BepOSTHOCTH 5

JI1s XapaKTepUCTUKH YPOBHSI OCBOCHHMS yUeOHOTO MaTepHalia HCTONb3yIOTCS CIIeyIOIIe 0003HAUCHHS:

1. — o3HakomumenvHulil (Y3HABAHUE PaAHee U3YUEHHBIX 0OBEKNO08, CBOUCMS);

2. — penpoOoyKmueHblil (8bINOIHEHUE OESMENTLHOCIU NO 00PA3YY, UHCIMPYKYULU UTU NOO PYKOBOOCHIBOM)

3. — npodykmusenblil (n1anuposanue u camocmosmenbHoe GblnoIHe e 0esMeIbHOCIU, pelieHie npobieMHbIX 3a0ay)
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3. YCJIOBUA PEAJIM3AILIAU ITPOT'PAMMBI JIMCIHHAIIJIMHBI
«MATEMATHUKA»

3.1. TpeﬁDBaHI/Iﬂ K MUHUMAJIBHOMY MAaTCPHAJBHO-TEXHUYCCKOMY o0ecrneyeHHuIo

Peanuzanusa yyeOHOM  AMCUMIUIMHBI —TpeOyeT Hamuuus y4eOHOro KaOuHeTa
«MaremaTukay.

O6opynoBanue yaeOHOT0 KaOMHeTa:

- mocagouynsie mecta — 30;

- pabouee mMecTo npemnoaasarens — 1;

- KOMIUIEKT y4eOHO-HArISIAHBIX TOCOOUIA;

- MOJIEJId MHOTOT'PAHHUKOB U KPYTJIBIX TEJI;

- ruianeTsl «Ilnomaan noBepxHocTeit 1 00bEMBI TEY;

- IUIAHIIETHI IO TPUTOHOMETPHH;

- MUHH-JIOCKH C U300paKeHHEM MHOTOTPAHHUKOB M KPYTJIBIX TEI.

3.2. UndopmannonHoe odecneyeHne 00yueHust
WHTEPHET-PECYPCHI

Ilepeuennb pekoMeHyeMbIX Y4eOHbIX U3IAHNUN, JOMOJHUTEIBHON JUTEPATYPbI
OcHOBHbIE HCTOYHUKHU:

1. AmumoB IHLA. u gap. Maremaruka: aiareOpa W Hayajga MaTEMaTHYECKOrO aHaIM3a,
reomeTpusi. AnreOpa W Hauyajga MaTeMaTHYECKOTO aHainu3a (0a30BbI M yriayOJIeHHBIN
ypoBHH).10—11 kmaccer. — M., 2014.

2. Aranacsn JI.C., byry3oB B.®., Kagomnies C.b. u np. Maremaruka: ainrebpa v Havaia
MaTemMaTHdeckoro ananusza. ['eomerpus. ['eomerpust (6a30BbIi U yriayONeHHBIH YPOBHH).
10—11 xmaccer. — M., 2014.

3. bammakoB M.M. Marematuka: yueOHUK JJIs CTY/. YUPEXKACHUN cpell. mpod. oOpa3oBaHus.
— M., 2014.

4. bammvakoB M.M. Marematuka. COopHHK 3amad mpo(UIbHONW HAMpaBIEHHOCTH: YueO.
nmocoOue JIs CTy/I. YUpEKIeHUM cpell. mpod. oopazoBanus. — M., 2014.

5. bammakop M.M. Maremarnka. 3amauyHuk: y4deO. mocoOme Ui CTYA. YUPEKJICHHH Cpe.
npod. oOpazoBanus. — M., 2014.

6. bammakoB M.M. Maremartuka. DJEKTPOHHBIM y4ued. -METOA. KOMIUIEKC I CTY/.
yapexaeHuii cpen. nmpod. odpazoBanus. — M., 2015.

7. bammaxoB M.U. Matematuka (0a30Bbiit ypoBeHsb). 10 knace. — M., 2014.

8. bammakoB M.U. Matematuka (6a30Bbiit ypoBeHsb). 11 knace. — M., 2014.

9. bammaxoB M.U. Anre6pa u Hayana ananu3sa, reometpus. 10 kiacc. —M ,2013.

10. bammakoB M.U. MaremaTtuka (6a30Bbiii ypoBeHb). 10 kiacc. C60pHI/IK 3amaq: yueo.
rmocooue. — M., 2008.

11. bammmakoB M.U. MaremaTtnka (6a3oBbiii ypoBenb). 11 kmacc. COopHuk 3amad: yueO.
mocooue. — M., 2012.

12.T'yces B.A., I'puropee C.I', Homrmna C.B. Marematuka s mnpodeccuit u
CHEIUANBHOCTEN COLMATbHO-9KOHOMHYECKOT0 Mpoduis: y4eOHUK JUIS CTYA. YUPEKICHUN
cpen. mpod. obpazoBanus. — M., 2014.

13.Konsarua FO.M., TxaueBa M.B, ®enoposa H.E. u np. Maremaruka: anreGpa u Havana
MaTeMaTH4ecKoro aHanuza. Airedpa M Hayajga mMaTeMaTHUecKoro aHanu3a (0a30BbIM U
yrayonenusiii yposan). 10 kimace / mog pea. A.b.)Kmwxkgyenko. — M., 2014.

14. Konsrur FO.M., TxaueBa M.B., ®enopoa H.E. u ap. Marematuka: anreOpa u Havaia
MaTeMaTH4ecKoro aHanuza. Airebpa M Haudajga MaTeMaTH4eckoro aHaiu3a (0a30BbIH U



yrayonenusii yposan). 11 kiace / mox pea. A.b.Kmwxkuenko. — M., 2014,
JlonoiHUTEIbHbIE HCTOYHUKU:
15. Anekcaunapos A. /1., Bepuep A. JI., Peokux B. W. 'eomerpus (6a30BbIi U TPOPHITHHBIN
ypoBHH), 10-11 k1., 2007.
16. Aranacau JI. C., byryzoB B. ®., Kamomues C. b. m np. I'eomerpus (6a30BbIi H
npoduabHBIN ypoBHH), 10 ki1., M., 2007.
17. Konsarun 0. M., Tkauéra M. B., ®egoposa H. E. u ap. nox pen. Kuxuenko A. b. Anredpa
Y Hayajia MaTeMaTU4YecKoro aHaiusa (6a30Bbiil U mpodiibHbIN ypoBHH), 10 k1. — M., 2007.
18. Huxonbckuit C. M., IloramoB M. K., PemernukoB H. H. m np. Anrebpa m Hayama
MaTeMaTHYeCKOTo aHaau3a (0a30BbIi U TpouiIbHEIN ypoBHHU). 10 ki1 — M., 2007.
19. Hukonsckuit C. M., Iloranmos M. K., PemernuxoB H. H. m ap. AnreOpa u Hauana
MaTeMaTHYeCKOTo aHaau3a (0a30BbIl U MPOopUILHBIN ypoBHH), 10 Ki1., M., 2010.
20. Mapeirun U. @. I'eometpus (6a30BbIii ypoBeHs) 10-11 ki., 2010.
HuTepHeT pecypcesbi:

1. http://www.matburo.ru «Marematudeckoe 610po»

2. http:/mvww.pm298.ru «IIpukiagHas MaTeMaTHKa — CIIPABOYHUK MaTEMATHYCCKHX
dopmyi. [IpumMepsl 3a1a4 ¢ peIICHUSIMI)

3. http://mathematics.ru - Pazmen College.ru mo maremaTHke

4. http://lwww.etudes.ru — «kMaremMaTH4ECKUE ITIOIBI»

5. www.fcior.edu.ru  -MHpOpManMOHHBIE, TPEHUPOBOYHBIE U  KOHTPOJIHHBIC

MaTepHUalbl).

6. www.school-collection.edu.ru - Engunas koiuteKumu MU(POBBIX 00pa3oBaTEIbHBIX
pecypcos.
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4. KOHTPOJb M OLIEHKA PE3YJbTATOB OCBOEHMUSI
YUYEBHOM AUCHUATLIAHBI

['ATIOY CO «AcOecTOBCKUN MOJUTEXHUKYM», peaju3ylollee MOATOTOBKY I10
yueOHOM auciuiuinHe «MaTtematuka», oOecleyuBaeT OpraHU3alli0 U TPOBEJICHUE
IPOMEXKYTOUYHOM  aTTeCTallMd M TEKYUIEro  KOHTPOJIA,  JIEMOHCTPUPYEMBIX
oOydJarouMucs 3HAaHWM, YMEHUH M HaBBIKOB. TeKylIMil KOHTPOJIb MPOBOJIUTCS
npenojaBareyieM B MPOIECCE MPOBEACHUS MPAKTUUECKUX 3aHATHI, TECTUPOBAHUS, a
TaKKe BBITIOJIHEHUSI 00YUYaIOIIMMUCS UHANBUTYaTbHBIX 3aJaHUN.

@DopMbI 1 METOABI TEKYILLETO KOHTPOJIS IO y4€OHOM JUCIUIUIMHE CaMOCTOSATEIBHO
pa3palaThIBaIOTCSl MpEnojaBaTeieM, pacCMAaTPUBAIOTCA Ha 3aceJaHMM LUKIOBOU
KOMHUCCHUH  HMH()OPMAIIMOHHBIX  TEXHOJIOTMH, COTJAcyloTcs ¢  paboTodaTemnsimu,
METOJIMYECKHM COBETOM U JOBOJATCA IO CBEACHHS OOYyYaIOIINXCS B Ha4ajae OOy4eHHUs.

OOyuenne mo y4yeOHOM AUCHUIUIMHE 3aBEpIIACTCS MPOBEIACHUEM aTTECTAllMU B
BH/JIE 9K3aMEHA.

Takas (bopMa aTTCCTalluu ITO3BOJIAACT OXBATHUTL BCCh HpOfII[GHHBIfI TGOpCTH‘IGCKI/Iﬁ
Marcpuaia 110 AUCHUINIMHC, IIPOBCPHUTHL CHUCTCMHOCTD 3HaHHﬁ, a TakKiKC YMCHHC
IMPUMCHATDH IIOJIYUYCHHBIC 3HAHUS HA IIPAKTUKC.

Ha »srtanme npoMeXyTOYHOM aTrTecTaluyd IO MEAMAHE KAaYECTBEHHBIX OLEHOK
UHIMBUIYAJIbHBIX OOpa30BaTENIbHBIX JIOCTH)KEHUM MpEnoJaBaTeeM OIpeAeIsaeTCs
UHTErpajibHasl OIIEHKAa OCBOCHHBIX OOYYAIOIIMMHUCSA NPO(ECCHOHATBHBIX W OOIIUX
KOMITETEHLIUN KaK Pe3yJIbTaTOB OCBOEHUS YUEOHOU TMCUUIIIIUHBI.

JJis TekyIiero KOHTPOJIsl MpernoiaBaTreiaeM co31atoTcst (POHIBI OIIEHOYHBIX
cpeacts (OOC).

®OC BrmwoyaloT B ce0sf NEJaroruyeckue  KOHTPOJIbHO-U3MEPUTEIbHbIC
MaTepHuabl, MpeJHa3HaYEHHbIE JUIsl ONpPENeNeHUs COOTBETCTBUS (MM HECOOTBETCTBUSA)
WHIUBUYAIbHBIX 00pa30BaTeNIbHBIX JTOCTH)KEHUI OCHOBHBIM MOKa3aTeIsiM pe3yJbTaTOB
MOJTOTOBKH (TaOJHUIIBI).

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEFHOM JESTEJbHOCTHU

CTYAEHTOB
®opMbI U METOABI
KOHTPOJISA
XapakTepucTHKa OCHOBHBIX BU/I0B /IeATEJIbHOCTH
Conepxanue 00yyeHust . . OLICHKH
CTY/€HTOB (HA YPOBHe Y4eOHBIX JieilicTBHil)
pe3yJabTaToB
00y4eHust
Beenenue O3HakoMIJIEHHE C POJIBI0 MATEMATUKH B HAyKe, TEXHHUKE, [IpoBepka
HSKOHOMHUKE, HH()OPMAIIMOHHBIX TEXHOJIOTHUSIX U MOHUMAaHUS
MpaKTU4eCKon AesTeapbHocTH. O3HAaKOMIIEHHE C EeNSMU U 3HAYUMOCTHU
3a/ladyaMy M3Y4eHHs] MATEMaTUKU TIPU OCBOCHUHU TIpodeccuii  |MaTeMaTH4eCKOn
CIIO u cnemuansHocTeit CITO HayKH 1
AJI'EBPA YHUBEPCAIbHOTO
Pa3ButHe nmoHsaTus o BrinonHenue apumMeTHIecKux ASUCTBUIN HaJ YHCIaMHU, XapaKTepa 3aKOHOB
quCiIe COYCTasl YCTHBIC M NUCbMCHHBIC IIPHUCMBI. JIOTHKH
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Haxoxxaenue npuOamKeHHbIX 3HAUYCHUH BEIUYMH U
MOTPEUTHOCTEH BhIUMCICHUH (aOCOTIOTHON 1
OTHOCHUTEIIBHOM ); CPAaBHEHUE YMCIIOBBIX BBIPAXKEHUIA.
Haxoxaenue ommobok B NpeoOdpa3oBaHUsIX U BIYUCICHUAX
(OTHOCHUTCS KO BCEM IIYHKTAaM IPOIPaMMBI)

Kopuu, crenenu,
JorapupMbl

O3HaKOMJIEHHE C IOHITUEM KOPHSI N-il CTENEHHU, CBOWCTBaMU
paZivKaJIOB U NPAaBUJIaMH CPaBHEHUS KOPHEH.
DopMyIMpPOBAHUE OIIPEIECIICHHS] KOPHS U CBOUCTB KOPHEM.
Brruncnenue u cpaBHEHUE KOPHEH, BBIITOJIHEHUE IIPUKHUIIKH
3HaueHus KopHs. [IpeobpazoBanne YUCIOBBIX U OYKBEHHBIX
BBIPAKEHUH, COACPIKALMUX PATUKAIIbI.

Brimonnenue pacueToB no ¢popmynaM, COAep KaIiM
panuKaibl, OCYIIECTBIISIsI HEOOXOAUMBbIE [TOJICTAHOBKHU U
npeobpaszoBanusi. OnpenesneHne paBHOCHIBHOCTH BBIPAKCHUN
¢ pagukanaMy. PenieHre nppannoOHaIbHBIX ypaBHEHUM.
O3HaKOMJIEHHE C TIOHSITUEM CTENEHHU C AEUCTBUTEIbHBIM
IIOKA3aTEeJIEM.

Haxox1eHne 3Ha4eHH CTENIEHH, UCIIONb3Ys IIPU
HE00XO0AMMOCTH MHCTPYMEHTAJIbHBIE CPEJCTBA.

3anucbIBaHUE KOPHS N-U CTENEHU B BUJIE CTETIEHHU C IPOOHBIM
IokaszaTesieM U HaoOopoT.

@opMyIMpPOBaHHUE CBOWCTB CTENEHEN. Brrunciaenue crenexnen
C PallMOHAJILHBIM [10KA3aTEJIEM, BBIIIOJHEHUE IPUKUIKA
3HA4YEHMs CTEIICHU, CPABHEHUE CTEIICHEM.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
COJIEpIKAILMX CTETNIEHU, IPUMEHSS CBOMCTBA. Pelienue
IIOKA3aTEJIbHBIX YPABHEHUM.

O3HaKOMJIEHME ¢ IPUMEHEHUEM KOPHEN U CTEIIEHEN pU
BBIYMCIICHUM CPEIHUX, IEJICHUU OTPE3Ka B «30JI0TOM
ceyeHUn». PellleHne MpuKIIagHbIX 3a/1a4 Ha CIIOXKHBIE
ITPOLICHTHI

[TpeoGpa3oBanue
anreOpanvecKux
BBIPAKECHUU

Brinonnenue npeoOpa3zoBaHuil BbIpaKEHUH, IPUMEHEHHE
(bopMy1, CBA3aHHBIX CO CBOMCTBAMU CTENEHEN U
norapudmoB. OnpeneneHue 00IacTH TOMYCTUMBIX 3HAUCHUM
JorapupMHUEcKOro BelpaxkeHus. Pemenne
JOTapu(PMUYECKUX YpaBHEHUI

OCHOBbI TPUTTOHOMETPUN

OCHOBHBIE TTOHATHUSA

N3ydeHnue painaHHOro METO/1a U3MEPEHUS YIJIOB BpallleHus U
UX CBA3HU C rpagycHoi Mepoil. 300pakeHue yrioB BpalleHus
Ha OKPY>KHOCTH, COOTHECEHHE BEJIMYNHBI yIJIa C €T0
PacroI0KEHUEM.

dopMmyIrpoBaHuE ONpeIeIeHUI TPUTOHOMETPUUECKHIX
(GyHKIMH 1715 YTII0B TOBOPOTA U OCTPBIX YIJIOB
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U 0OBSICHEHUE UX
B3alMOCBS3U

OCHOBHBIE TPUTOHOME-
TPUYECKUE TOXKIECTBA

HpI/IMeHeHI/Ie OCHOBHBIX TpI/II‘OHOMeTpI/I'-IeCKI/IX TOXKIOCCTB IJIsA
BBIYHCIICHHS 3HAUCHUN TPUTOHOMETPUYECKUX (DYHKIUH TT0
OIHOU U3 HUX

MaTeMaTHYECKHUX
pacCyXIeHH, NX
MPUMEHUMOCTH BO
BCEX 00J1acTIX
YeJI0BEYCCKOM
JIEeATEIbHOCTH C
IIOMOIILIO O€Ce/Ibl.
OueHka yMEeHUH TIpU
pEIICHUH 3a]1a4.
HaOmronenue 3a
JEMOHCTpaLMen
BJIaJICHUS
YMCHHSIMH.
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[IpeoOpazoBanms
MPOCTEUIINX
TPUTOHOMETPUIECKUX
BBIPAXKEHUM

N3yuenne oCHOBHBIX (hOPMYJT TPUTOHOMETPUH: (POPMYITBI
CIIO’KEHHUSI, YIBOCHUS, TIPEOOPA30BAHMSI CyMMBI
TPUTOHOMETPHUYECKUX (PYHKIIUIA B IPOU3BEICHUE U
MIPOU3BEICHUS B CYMMY U IIPUMECHEHUE ITPH BHIYMCICHUT
3HAYEHUS] TPUTOHOMETPUIECKOTO BBIPAKEHUS U YITPOIICHIS
ero.

O3HaKOMJICHHE CO CBOWCTBAMU CUMMETPUHU TOUYEK Ha
€IMHUYHOW OKPY)KHOCTH M IPUMEHEHHE UX ISl BBIBOJIA
(hopMyI1 IpUBEICHUS

[Ipocreiimme TpUroHo-
METPUYECKUE YPABHEHUS U
HEPABEHCTBA

Pemenue no ¢popmynam u TPUrOHOMETPUYECKOMY KPYTY
IIPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHU.
[TpumeHeHne o0IKUX METOIOB PELICHNUS ypaBHEHUN
(mpuBeneHue K JMHEHHOMY, KBaJIpaTHOMY, METOJ
pa3ioKeHUs: Ha MHOXKUTENH, 3aMEHbI IIEPEMEHHON) IpU
PELICHNN TPUTOHOMETPUYECKUX YPABHEHUN. Y MEHUE
OTMEYaTh Ha KPyre peleHus NpOCTEUINX
TPUTOHOMETPUUYECKUX HEPABEHCTB

ApKcuHyC, apKKOCHHYC,
apKTaHT'€HC YnCIIa

O3HakoMJICHHE C MIOHATHEM OOPATHBIX TPUTOHOMETPUUECKHUX
GbyHKIH.

N3ydenue onpeneneHnii apkCuHyca, apKkKOCUHYCa,
apKTaHreHca yucia, (GopMyIHpOBaHHE UX, U300paKEHUE Ha
€AMHUYHONU OKPY>KHOCTHU, TPUMEHEHHUE TIPH PEIICHUN
ypaBHEHUH

®OYHKIMU, UX CBOUCTBA U TPAOUKU

DyHKIUH.
[TonsaTHe 0 HENPEPBIBHO-
CTH (PYHKIIHH

O3HakoMJICHHE C TTIOHATHEM NIEPEMEHHON, pUMepaMu
3aBHCUMOCTEH MEX]Ty IEPEMEHHBIMH.

O3HakoMJIeHHE C MTOHATHEM IpaduKa, onpeaesieHue
MPUHAIJIEKHOCTH TOUKH rpaduky pyHkuuu. OnpeaeneHue no
¢dbopmyse mpocTeiiel 3aBUCUMOCTH, BUJIa ee rpaduka.
Bripaxkenue no ¢popmMyiie 01HON nepeMeHHON Yepe3 JpyTue.
O3HakomJIeHHE ¢ onpezeNieHneM QyHKINU, GOpMyJIHpOBaHUE
ero. Haxoxnenue obmactu onpeeiaeHus: 1 00JacTH 3HaYeHU N

byHKIIMU

CaolicTBa QyHKIIUH.
I'paduueckas uaTep-
npetanus. [Ipumepst
(GYHKLIMOHATBHBIX
3aBUCUMOCTEN B PEATBHBIX
IpoLeccax U sIBJICHUSIX

O3HakoMJIEHHE ¢ TpUMepaMH (PYHKIIMOHATbHBIX
3aBHCHMOCTEHN B pealIbHbIX MPOLIECCAaX U3 CMEKHBIX
auctuminH. O3HaKOMIIEHHUE C JI0Ka3aTeIbHbIMU
pacCyKIeHUSMHU HEKOTOPBIX CBOWCTB JINHEWHOU U
KBaJpaTUIHON (YHKIIHM, TPOBEACHUE UCCIICIOBAHUS
JMHEWHOU, KyCOUHO-TMHEHHOU, TPOOHO-TMHEHHOM 1
KBaJIpaTUYHOMN (YHKIIM, TOCTPOECHUE UX IPpaUKOB.
IToctpoenue u urenue rpadukos pynxuuii. MccnenoBanue
GbyHKIUH.

CocraBieHue BUI0B PYHKIUII 110 TaHHOMY YCJIOBHIO,
penieHune 3a1a4 Ha SKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GyHKIMU

OO6parHble QyHKINH

W3yuenne noHATUs: 00paTHON (PYHKLUH, ONpEIeTICHNE BIIA U
nocrpoenue rpaduka oopaTHOW QyHKIINHU, HAXOXKICHHUE €€
obyacTu onpezaeneHus U obnactu 3HadeHui. [Ipumenenue
CBOMCTB (DYHKIIMIA IPU UCCIIEIOBAaHUHU YPaBHEHHUM U pellIeHUU
3a/1a4 Ha SKCTpeMyM. O3HAaKOMIJIEHHE C TIOHATUEM CIIOKHON

byHKIIIN
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CrencHHEIE,
HIOKa3aTeNbHbIEe,
JorapupMHUUECKUE U
TPUTOHOMETPUYECKHUE
¢ynkuuu. O6paTHbIE
TPUTOHOMETPUUECKHUE

byHKIIIN

Brruucnenue 3naueHuit GyHKINUHA 110 3HAYEHUIO apTyMEHTA.
Omnpenenenne NoI0XKEHN TOUKH Ha TpaduKe o ee
KOOpJIUHATaM U HAa00OpOT.

Hcnons3oBanne cBOMCTB GyHKITUN SISl CPAaBHEHUS 3HAUCHUN
CTereHen u jorapumMos.

ITocTpoeHue rpaMKoB CTENEHHBIX U JOrapUPMUUECKIX
GyHKIHH.

Pemienune nokazaresbHbIX U JIOrapu(pMUUECKUX YPaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAaM.

O3HaKOMJICHHE € IOHATHEM HENPEPBIBHON IIEPUOANYECKON
¢bynkuuu, GopMyITupoBaHUE CBOMCTB CHHYCA U KOCHHYCA,
IIOCTPOEHHE UX I'paUKOB.

O3HaKOMJICHHE C TIOHATHEM TapMOHHYECKUX KOJICOAHUH U
IIPUMEpPaMHU TapMOHUUYECKUX KOJIEOaHUH /17151 OIIMCAaHUs
MPOIECCOB B (PU3HMKE U APYTHX OOIACTIX 3HAHUSL.
O3HaKOMJIEHHE € IOHSATHEM PA3PBIBHOM NIEPUOINYECKON
¢bynkuuu, GopMyTupoBaHHE CBOMCTB TAHTEHCA M KOTAHTEHCA,
MIOCTPOEHHE UX I'paUKOB.

[Tpumenenne CBOWCTB (GYHKIMH U151 CPABHEHUS 3HAUCHHI
TPUTOHOMETPHUECKUX (DYHKIUH, peIIeHus
TPUTOHOMETpHUECKUX ypaBHeHU. [locTpoenue rpadukos
00paTHBIX TPUTOHOMETPUUYECKUX (QYHKIUI U ONpesieIeHne 110
rpadukam Ux cBOMCTB. BrinoaHeHue npeodpa3oBaHus
rpadukoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

TlocnenoBarenrHOCTH

O3HakoMJICHHE C ITIOHATUEM YUCIIOBOM IOCJIEN0BATEIBHOCTH,
crioco0amH ee 3a/1aHusl, BBIYMCICHUSIMH €€ YICHOB.
O3HakoMIICHHE C ITIOHATHEM TIpeAesa MOCIe10BaTEIbHOCTH.
O3HaKOMJICHHE C BBIYUCIEHUEM CYMMbI OECKOHEYHOT O
YHCIIOBOTO psifia Ha IPUMEPE BBIYUCICHUS CYMMBbI
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOM MPOrPeCcCHH.
Pemenue 3ana4y Ha npuMeHeHHEe (HOPMYIIBI CYMMBI
0eCKOHEYHO yOBIBAIOIIEH reOMETPUUECKOl Mporpeccuu

[IpousBoaHas u ee npu-
MEHEHHE

O3HaKOMJIEHHE C IOHSITHEM IIPOU3BOJHOM.

N3yuenue u GopMyIupoBaHUE €€ MEXaHUUECKOTO U
reOMETPUUYECKOTO CMbICIIA, U3YYEHHUE aIrOpPUTMa BBIUYUCIICHUS
MIPOU3BOIHOM HA IPUMEPE BHIYMCICHUS MTHOBEHHOM
CKOPOCTHU U YTI0BOTO KOAhDUIEHTa KacaTeIbHOM.
CocraBieHue ypaBHEHUS KacaTelbHOI B 00111eM BUJIE.
YcBoenue npasuil quddepeHInpoBaHus, TaOINLbI
MIPOU3BOJIHBIX dJIEMEHTAPHBIX (DYHKIUH, MPUMEHEHHE IS
muddepennmpoBanus PyHKITUN, COCTaBIICHUS YPaBHEHUS
KacaTeJIbHOU. V3ydueHne TeopeM O CBsI3U CBOMCTB (DYHKIIUH U
MIPOU3BOIHOM, (HOPMYIIHPOBKA HX.

IIpoBeneHue ¢ MOMOLIBIO TPOU3BOIHON UCCIIETOBAHUS
dbyHKIMH, 3a1aHHON (HOPMYITOi.

YcraHoBlieHUE CBSA3HM CBOMCTB (DYHKIIMU M TPOU3BOIHOM 11O
UX rpaukam.

[TpumeHeHne TPOU3BOTHOMN /JIS peIIeHUs 3a/1a4 Ha
HaXO0XJIeHHEe HauOOoIbIlIero, HANMEHbBIIEro 3HaYeHUsI U Ha
HaXO0XKJCHUE YKCTpeMyMa

[TepBooOpaznas u
MHTETpal

O3HakoOMJICHHE C MIOHATHEM MHTETpasia U MepBOOOPA3HOM.
W3yuenue nmpaBuiia BEIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Herorona— JleitOnumna.
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Pemrenue 3amad Ha CBsA3b IEPBOOOPA3HOM U €€ MPOU3BOTHOM,
BBIYHMCIICHHE TIEPBOOOPA3HON JJIsl JAaHHOUW (PYHKITUH.
Pemienue 3aa4 Ha MIPUMCHCHUC MHTCIpaia IJId BBIYUCIICHUA
(bu3NYECKUX BEIIMYMH U TUIoUaien

YPABHEHW 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHeHuM HepaBeHcTBa 1
CHUCTEMBbI HEPABEHCTB C ABYMsI
epPEeMEHHBIMU

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEACHUSAMH O KOPHSIX
anreOpanyecKuX ypaBHEHUH, IOHATUAMY UCCIIEOBAHUS
YpPaBHEHUH U CUCTEM yPaBHEHHUIA.

W3y4yeHne Teopuu paBHOCWIBHOCTH YPaBHEHUH U €€
npuMeHeHus. [IoBTopeHue 3anucu pereHus
CTaHJAPTHBIX YPaBHEHUMH, IPUEMOB IIpeoOpa30BaHus
YPaBHEHUH JUIsl CBEACHUS K CTAHJAPTHOMY YPaBHEHHUIO.
Pemenne panoHanbHbIX, HPPALUOHAIBHBIX,
II0OKA3aTEJIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUHN U
CUCTEM.

Hcnonb3oBanue CBOMCTB U rpadUKoB PyHKUIMN 115
pemieHus ypaBHeHui. [loBTopeHne OCHOBHBIX IIPUEMOB
peuieHus cucTeM. Penienue ypaBHEHH ¢ IPUMEHEHHEM
BCEX PUEMOB (Pa3IOKEHHsI HA MHOXKUTENH, BBEICHUS
HOBBIX HEM3BECTHBIX, ITOJICTAHOBKH, TPaQHIECKOTO
METO/1a).

Pemenne cucreM ypaBHEHUN ¢ IPUMEHEHUEM PA3ITMYHBIX
cnoco0oB. O3HaKOMJIEHHE C OOLIMMH BOIPOCAMHU
pELICHUS HEPABEHCTB U UCIIOJIb30BAHNUE CBOWCTB U
rpaduKoB (pyHKIMI TpU pelieHnn HepaBeHCTB. Pemienue
HEPaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM
pas3IMYHbIX CIOCOOOB.

IIpuMeHeHne MaTeMaTHYEeCKUX METOJOB JUISl PELICHUS
coJiepKaTeNbHbIX 3ajlay U3 pa3IMyHbIX o0aacTeil HayKu U
IIpaKkTUKHU. IHTEpripeTHpOBaHue pe3yabTaToOB C y4ETOM
pEAIbHBIX OTpaHUYEHUN

SJIEMEHTbBI KOMBUHATOPUKU, TEOPUM BEPOSITHOCTEU U CTATUCTUKU

OCHOBHBIE TOHATUSA
KOMOMHATOPUKHU

N3yuenue nmpaBuiga KOMOMHATOPUKY U IPUMEHEHUE TTPU
pelIeHn KOMOMHATOPHBIX 3a]1a4.

Pemenne KoMOMHATOPHBIX 33J]a4 METO/I0M Iiepedopa U 1o
IIPaBUITy YMHOKECHHUSI.

O3HakoMJIEHHE C TOHATHSAMU KOMOMHATOPUKH:
pPa3MELIEHUSIMH, COYETAaHUSMH, IEPECTAHOBKAMHU U
dopmynamu a5 ux BelurciaeHus. OObsiCHeHUe U
npuMeHeHre GOopMyIl JJis BBIYUCICHUS pa3MelleHH,
[IEPECTAaHOBOK M COYETAaHUM IIPU PELICHUH 3a/1a4.
O3znakomiieHne ¢ 6MHOMOM HbIOTOHA U TPEyroJbHUKOM
ITackais. Pemenne npakTuieckux 3azad ¢
MCIOJIb30BaHNEM MOHATUN U MPaBUI KOMOWHATOPUKH

DJIEMEHTHI TEOpUHU
BEPOSATHOCTEM

N3yuenune kiaccuyeckoro onpeaesieHust BEpOSTHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMME BEPOSTHOCTEH.
PaccmoTpenue npruMepoB BHIYUCICHUS BEPOSITHOCTEN.
Pemenue 3a1ay Ha BEIYMCICHUE BEPOSITHOCTEH COOBITHIT

[IpencraBienne gaHHBIX
(TaGnUIIBI, TUATPAMMBI,

rpadukm)

O3HaKOMJIEHHE C MTPEICTaBICHUEM YUCIIOBBIX JAHHBIX U
UX XapaKTEPUCTHUKAMHU.

Pemenne nmpakTuieckux 3ajad Ha 00pabOTKY YMCIOBBIX
JTAHHBIX, BBIYMCIICHUE X XAPAKTEPUCTUK

I'EOMETPH
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[IpsiMbIe U MIIOCKOCTH B
MIPOCTPAHCTBE

DopMyIMpPOBKA U IPUBEIECHUE JOKA3ATEIbCTB IPU3HAKOB
B3aMMHOI'0 PACIIONIOKECHUS MIPSIMBIX U TUIOCKOCTEH.
Pacnio3naBaHue Ha yepTexkax U MOJEIAX pa3IMYHbIX
CJIy4aeB B3aUMHOI'O PACIOJIO0KEHUS IPAMBIX U
IIJIOCKOCTEM, apr'yMEHTUPOBAHUE CBOUX CYKICHUM.
DopMyIMpOBaHUE OIIPENEICHUM, TPU3HAKOB U CBOKCTB
[apaJUIEIIbHBIX U NIEPIEHAUKYIISIPHBIX IUIOCKOCTEH,
JBYTPaHHBIX U JTUHEUHBIX YIJIOB.

BelnlonHEHNE IOCTPOEHUS YITIOB MEXKY IIPSIMBIMH,
IIPSIMOM U TNIOCKOCTBIO, MEXKAY IUIOCKOCTSIMU I10
OIIMCAHUIO U PACIIO3HABAHME UX HA MOJECIIAX.
[IpuMeHeHrne TPU3HAKOB U CBOMCTB PACIIOJIOKECHHUS
IIPSAMBIX U IIJIOCKOCTEN MPHU PEIICHUH 3a1a4.
N300pakeHne Ha pUCYHKaX U KOHCTPYMPOBAHUE HA
MOJEIIAX NEPIEHANKYJIAPOB U HAKIIOHHBIX K INIOCKOCTH,
IPSIMBIX, TAPAJIJIENIBHBIX IUIOCKOCTEH, YIIIOB MEXIY
IPSIMOM U TIOCKOCTHIO U 00OCHOBAHUE ITOCTPOEHHUS.
Pemenue 3a1a4 Ha BBIYUCIEHUE TEOMETPUUECKUX
BeIM4MH. ONMCBhIBAaHNUE PACCTOSIHUSI OT TOUKH J10
IUIOCKOCTH, OT NPSAMOM 10 IMJIOCKOCTH, MEXKIY
IJIOCKOCTSIMU, MEXY CKPELIUBAIOIIUMHUCS IPSIMBbIMH,
MEX/y IPOU3BOJILHBIMU (PUTypaMy B IPOCTPAHCTBE.
@opMyJIMPOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUsAX (TEOpeM CyIIECTBOBAHHUS, CBOMCTBA).
N300paxeHue Ha 4epTeKax U MOJEIIAX PACCTOSHUS U
o0ocHOBaHUE CBOUX cyxaeHui. Omnpenenenue u
BBIYMCIICHUE PACCTOSIHUN B ITpocTpaHcTBe. [IpuMenenune
(bopMyI 1 TeOpeM IITaHUMETPUHU AJIS pEIIeHus 3a/1a4.
O3HaKOMIIEHHE C TIOHATHEM NapaJljIeIbHOTO
IIPOCKTUPOBAHUA U €r0 CBOMCTBaMU. POPMYIMpPOBAHKE
TEOPEMBI O TUIONIAJN OPTOTOHAIBHOW IPOEKIINH
MHOI'OYTOJIbHUKA.

[Tpumenenue Teopuu a1 000CHOBAaHUS TOCTPOECHUN U
BBIUNCJICHUN. APTyMEHTHUPOBAHHUE CBOUX CYKIEHUH O
B3alMHOM PACIIOJIOKEHUH TPOCTPAHCTBEHHBIX QUTYD

MHororpaHHuKu

Onucanue U XapaKTEpUCTHKA Pa3INYHbIX BUJIOB
MHOT'OI'PAHHUKOB, IIEPEUYNCIICHUE UX DJIEMEHTOB U
CBOMCTB.

N300paxeHre MHOIOIrpaHHUKOB U BBITTOJIHEHNE
MOCTPOCHMSI HAa U300paKEHUAX U MOJIEISAX
MHOT'OTPaHHUKOB.

Brruncnenue TuHENHBIX 2JIEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX KOHQUTYpaLUsIX, apTyMEHTUPOBAaHNE
CBOMX CY)KJICHHMH. XapaKTepUCTHKa U N300paKeHHE
CEYEeHMs, pa3BEPTKH MHOIOTPaHHUKOB, BHIYMCIICHHE
IJIOLIAJEH TTOBEPXHOCTEMN.

[Toctpoenue mpocTeimux ceueHuit Kyoa, Mpu3Mmsl,
nupamubl. [IpumeHenne ¢pakToB U CBeICHUH U3
aHuMeTpur. O3HaKOMIIEHHE ¢ BUJIAaMHA CHMMETPHH B
POCTpaHCTBE, POPMYIMPOBAHUE ONPEACTICHUN U
CBOMCTB. XapaKkTepUCTUKa CHMMETPHH TeJl BPALLICHUS U
MHOTOTPaHHHUKOB.

[IpruMmeHeHne CBOMCTB CUMMETPUH MPH PEILICHUH 3a]1a4.
Vcnionp30BaHne NPHOOPETEHHBIX 3HAHUN IS
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UCCJIEIOBAHMS U MOJICTTUPOBAHUS HECIIOXKHBIX 3a/1a4.
N306paxeHne OCHOBHBIX MHOTOI'PaHHUKOB U
BBITIOJIHEHHE PUCYHKOB IO YCIOBUSIM 3a/1a4

Tena u moBepXHOCTH
BpAaILCHUS

O3HakoOMJIEHUE C BUJAMU TeJl BpallCHUs,
(dbopMyIMpOBaHUE UX ONPEICICHUN U CBOMCTB.
@opMyIHMpPOBAHUE TEOPEM O CEUEHUU 1IAPa MIIOCKOCTHIO
U TIOCKOCTH, KacaTeJabHOH K cdepe.

XapakTepucTuka U u300pakeHue TeJ BpallleHus, UX
pa3BEPTKU, CCUCHHUS.

Pewenne 3aay Ha NOCTPOEHUE CEUECHUI, BBIYUCIICHUE
JUIMH, PACCTOSIHUM, YIIIOB, tuowmanei. [Iposenenue
JI0OKa3aTeJIbHBIX PACCYKICHUHN NPU PEIICHUH 3a/a4.
IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PEILICHUH 3a/1a4 Ha
Tesa BpalleHUs, KOMOMHALIUIO TeJl.

N300paxeHre OCHOBHBIX KPYTJIbIX TEJ U BBIIIOJIHEHUE
PUCYHKA IO YCJIOBHIO 3a/1a4u

H3mepenus B reomeTpuun

O3HakoMJIEHHE C OHATUAMH ILJIOLIAAU U o0beMa,
aKCHOMaMH U CBOMCTBaMH.

Pemenne 3a1a4y Ha BBIYMCIIEHUE IJIOMAEH TUIOCKUX
¢buryp c npuMeHeHHEeM COOTBETCTBYIOIIUX (HOPMYI U
¢dakToB u3 anuMeTpuu. Mzyuyenue teopem o
BBIYUCIICHUH 00BEMOB IIPOCTPAHCTBEHHBIX TeEJl, pEILICHUE
3a7a4 Ha IpUMEHEHHE (POPMYIT BEIYMCICHUS 00BEMOB.
N3yuenue popMyi JUIsl BBIYUCIECHUS TUTOMIAAeH
MIOBEPXHOCTEN MHOTOTPAHHUKOB U TEJ BPAIICHHUS.
O3HaKOMJIEHHE C METOJIOM BBIYMCIICHUS TUIOIIALU
MOBEpXHOCTHU cdepbl. Pemienne 3aau Ha BBIYUCIIEHNE
IUI0NIA/Iel NOBEPXHOCTH POCTPAHCTBEHHBIX TEJ

KoopaunaTsl 1 BEKTOpBI

O3HakoMJIeHHE ¢ TOHATHEM BekTopa. M3yuenue
JIEKapTOBOM CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE,
IIOCTPOEHUE 110 33JJaHHBIM KOOpANHATAM TOUYEK U
IIJIOCKOCTEM, HAX0KIEHUE KOOPAUHAT TOYEK.
HaxoxneHue ypaBHEHUN OKpYKHOCTH, chepsl,
IIJIOCKOCTH. BpIuncaeHnEe pacCTOSHUN MEKY TOYKAMH.
N3yuenune CBOMCTB BEKTOPHBIX BEJIMYNH, ITPaBUII
Pa3IoKEeHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIPaBUJI HAXOXKACHUSA KOOPJAUHAT BEKTOpa B
IIPOCTPAHCTBE, IIPaBUJI IEUCTBUH C BEKTOPaMH,
3aIaHHBIMU KOOPJIMHATAMH.

IIpuMeHeHne Teopuy NpU PELICHUH 3a1a4 Ha JCHCTBUSA C
BEKTOpaMH. M3yueHne CKaIpHOTO TPOU3BEICHNUS
BEKTOPOB, BEKTOPHOI'0 YPAaBHEHUS IIPSIMOU U IIIIOCKOCTH.
[IpuMeHeHne Teopuy NpU PELICHUH 3a1a4 Ha JEHCTBUSA C
BEKTOPaMHU, KOOPIAUHATHBIA METOJ, IPUMEHEHUE
BEKTOPOB JUISl BBIYMCIIEHUS BEJIMYUH YIJIOB U PACCTOSTHUM.
O3HaKOMJIEHHE € JOKa3aTeIbCTBAMU TEOPEM
CTEPEOMETPUN O B3AUMHOM PACIHOJIOKEHUU IPSIMBIX U
IIJIOCKOCTEN € UCIIOJIb30BAHUEM BEKTOPOB
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HNPUMEPHBIE TEMbI PE@EPATOB (1OKJIA1OB),
NCCIEJOBATEJIBCKUX NTPOEKTOB

HenpepsiBHbIE qp0o0H.

[IpumeHeHune CIOXKHBIX TPOIEHTOB B 9dKOHOMHYECKUX pacyeTax.
[TapanienbHOE TPOEKTUPOBAHUE.

Cpennue 3HaUYCHUS U UX IPUMEHEHHUE B CTaTUCTHKE.
BekxTopHoe 3a1aHue NpsiMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
CioxxeHue rapMOHHUYECKUX KOJIeOaHUH.

['paduyeckoe penieHue ypaBHeHHI 1 HEPABEHCTB.
[IpaBunbHbIC ¥ TONYNPABUIbLHBIE MHOTOTPAHHUKH.
Konunueckue ceyeHus U UX NPUMEHEHHUE B TEXHUKE.

10 [TousiTue nuddepeHnranra 1 ero IPUI0KCHHUS.

11. Cxembl NOBTOPHBIX UcHBITaHUN bepHyin.

12. UccrnenoBanue ypaBHEHUN U HEPABEHCTB C TapaMeTPOM

CoNGIAWLNDE
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