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PELIEH3MS

Ha pabo4yIo nporpaMmy yuebroi mucrummuaer OJI1.09. «Maremarukay
1o crenranbaocTsM 38.02.01 DxoromuKa 1 Gyxrantepckuit yaer (o 0TpaciisMm),
38.02.06 ®unance

Penensent: Kocomanmos Tennamuii Mpanomy, mupextop KaHAIICKOro IMeqarordgeckoro KOJIemKa
Munotpazosanus Uysarmu.

Pabowast mporpamMma yweOHOH IMCHMIUIMHBI pa3paboTaHa HA OCHOBE Tpeboranuit OI'OC
CPEIHEro O0IIero 06pa3oBaHMmsl, IPENBIBISEMBIX K CTPYKTYPE, COLEPIKAHUIO H pes3yibTaTaM OCBOEHHS
y4eOHOll JueuummEpl «MaremMaTuka», U B COOTBETCTBHH ¢ PeKOMEHIAIHSME [0 OpraHu3aIiH
MOTYICHUS CPEIHEro obluero 00pa3oBaHMs B Ipelelax OCBOEHHS O0GpPa30BATEIbHBIX IIporpaMm
CpeAHero mpoeccHoHaIbHOro 06pa3oBaHus Ha 6a3e OCHOBHOTO OBINEro 00pa3oBaHUA C YUETOM Tpe-
OOBaHHH  (beslepaNbHBIX = [OCYNAPCTBEHHBIX — 0OPA30BATENLHBIX CTAaHAAPTOB H  MOJIy4aeMoit
CIIEHATIBHOCTH CPEAHEro NpodeccHoHanbHOro 0bpasoBanus (muckMo JlemapramenTa TOCY/IapCTBEHHOM
NOTHUTHKH B Chepe MoAroToBKH padounx kaxpos u JI10O Munobpuayku Poccuu ot 17.03.2015 Ne 06-
259), ¢ yuerom Ilpumeproit ocHOBHOH 0Gpa3oBaTeILHOMN [IPOTpaMMBbI CpeTHEr0 001ero 06pa3oBaHus,
0700pEHHOH  pemleHHeM  (efepanbHOro  yueGHO-MEeTOIMUYECKOT0  OOBeIHHEeHHS 110 obmemy
obpaszoBanuio (npotoxoin ot 28 urors 2016 r. Ne 2/16-3).

Brimouaer B ce6s: 0011y 0 XapakTepueTHKY pabodeil IporpaMMEL y4e0HOH TUCHMIUTMHBI (MeCTO
JUCILHILTMHEL B CTPYKTYPE OCHOBHOH 00pa3oBaTebHOH MPOrpaMMBL, LElb U [IaHHPYEMbIe Pe3y/IBTaThI
OCBOCHHS ~ TUCIHIUIMHEIL); CTPYKTYPY U COJepKaHHe Y4eOHOH MHCITMILUTHHBI (oObeM  yueOHOM
AMCUMILUTHHE! M BH/BI Y4eOHOH paboThl, TeMaTHYeCKuii IIaH U colepkaHue ydueGHol JUACLUTLIHHEI);
YCIOBHSA PEAH3AIMH TPOTPAMMEL YIeOHON JIMCIHMILTHHE! (MaTepHAIbHO-TEXHHIECKOe 00ecIedenue,
HH(OPMALOHHOE 00eCTeueHne peanu3aliy IPOrpaMMBI); KOHTPOIIb | OLIEHKY PE3YJbTaTOB OCBOECHHUS
JUCITUTIIHHBL.

O6nem 0Opa3oBaTeNnbHOI IPOrpaMMbl Y4eGHOH THCIUILITHHEL — 260 4acoB, B TOM YHCIIE:

-y4yeOHas Harpyska 06yqaloNIEXCs BO B3aUMOICHCTRBHIH ¢ nperogasaresieM — 260 gacos.

By npoMe:xyTouHO#t arTecTanum — S5K3aMeH.

CozeprxaHne NUCHMILIMHEL COOTBETCTBYET TPEGOBAHMSIM K 3HAHHAM, YMEHHUSM 110 JHUCIHIITHHE
COTacHO 00pasoBaTeNbHOM Iporpamme no crenpambHocTsM  38.02.01 DxoHOMMKA H Oyxrantepckmii
y4er (1o orpacisim), 38.02.06 duHaHCHL

YCoBUs  peanusaldd MpoTpaMMbl  y4eGHOH JMCHMILIMHEL COOTBETCTBYIOT COBPEMEHHBIM
YCIOBHAM IPOQECCHOHAIBHOM eI TeEHOCTH BBITYCKHHKA.

Pexomengyemoe — undopMamuonHoe — ofecrmedenne COOTBETCTBYET  aKTyalbHOCTH U
COBPEMEHHOCTH.

Pabouast nporpamma yuebHoM MucimruiEHEbl «MareMarHkay MOXET OBITH PEeKOMEHIOBAHA I
MPUMEHEHMSL B Y9eOHOM Hpolecce 1o crenuansaoctaM 38.02.01 DKoHOMHKA H GyXrajiTepeKuii yuer
(110 orpaciam), 38.02.06 ®unaHCEHL.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN IMPOT'PAMMBI YYUEBHOM U CIHUIIIAHBI
1.1. HOACHUTEJIbBHASA 3AIIMCKA

[Tporpamma ob1eoOpa3oBaTensHON yaeOHOH aucnuminHa «MaTemMaTikay nmpeaHazHadeHa Jyis
M3Y4YEeHUs] MaTeMaTHKU B MpodeccnoHanbHbIX o0pa3oBarenbHbIx opranuzanusx CIIO, peanusyrommx
00pa30BaTeNbHYI0 MPOTrpaMMy CpeaHEro o0Iero oopa3oBaHus B Mpeaesiax OCBOCHUS OCHOBHOM IMPo-
(heccuonanpHO# oO6pazoBatenbHOM porpammbl CITO (OOIT CITO) na 6a3e ocHOBHOTO 001Iero 00pa-
30BaHMsI MIPH MOJITOTOBKE CHEIMAIMCTOB CPETHETO 3BEHA.

Pabouas mporpamma yueOHO#N TUCIUILIMHBI pa3paboTaHa Ha ocHoBe TpeboBanuii PI'OC cpen-
Hero oomero oOpazoBaHUs, MPEIBSIBISIEMBIX K CTPYKTYpE, COACPIKAHUIO M PE3ylIbTaraM OCBOCHHUS
yueOHO! AucUUIUINHBI «MareMaTkay, 1 B COOTBETCTBUM ¢ PekoMeHIanusIMu 1o opraHu3aluu moiy-
YEeHHUsl CPeIHEro o0IIero o0pa3oBaHMs B MPEEIax OCBOCHHS 00pa30BaTENbHBIX MPOTPAMM CPEIHETO
npodeccuoHaIbHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOIO 0OIIEro oOpa3oBaHMs C Y4€TOM TpeOOBaHUMA
(denepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB M MOMYy4aeMOW CIEIIHAIEHOCTH CPEI-
Hero npogeccuoHalbHOTO 00pa3oBanus (MUchbMo JlenapraMeHTa rocynapcTBEHHON MOJIMTUKU B cdepe
noArotroBku padounx kaapo u IO MwunoOpnayku Poccum ot 17.03.2015 Ne 06-259), ¢ ydyerom
[IpumepHOI OCHOBHOI 00pa30BaTENbHON MPOTPaMMBI CpeHero oOmiero o0pa3oBaHus, 0100pEeHHON
pemenreM (eaeparbHOrO yaeOHO-METOMUECKOr0 00BEIMHEHHUS 10 001IIeMy 00pa30BaHHIO (ITPOTOKOIM
ot 28 urons 2016 . Ne 2/16-3).

Conepxanue nmporpamMmbl «MaTeMaTHKa HAIIPABJICHO HA JJOCTHKEHHUE CICAYIONINX METICH:

- obecnieueHre cPOPMUPOBAHHOCTH MPECTABICHUN O COLMATIbHBIX, KYJIbTYPHBIX U UCTOpHUYE-
CKUX (paKTOpax CTAHOBJICHUS MAaTEMATHKH;

- obecrnieueHrne cQOPMHUPOBAHHOCTHU JIOTMUECKOTO, AITOPUTMUYECKOTO U MaTeMaTH4eCKOTO
MBIIICHHS,

- obecrieyeHre cHOPMUPOBAHHOCTU YMEHUN MPUMEHSATH MOMy4YeHHbIC 3HAHUS MPU PEIICHUU
pa3IMYHBIX 33]1a4;

- obecrieuenre c(hOPMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKe KaK YacTH OoOIedenoBeye-
CKOH KyJbTYpBI, YHUBEPCATLHOM SI3bIKE HAYKH, IO3BOJISIONIEM ONMHUCHIBATH U U3y4YaTh peajbHBIC TPO-
IIECCHI U SIBJICHHUSL.

B pabouyio mporpaMMy BKJIIOYEHO COJEp>KaHUE, HAMPaBICHHOE Ha (JOPMHUPOBAHHE Y CTYACH-
TOB KOMIIETEHITMH, HEOOX0AUMBIX i kadecTBeHHOro ocBoeHuss OOII CIIO Ha 6a3e 0CHOBHOIO 00-
ero o0pa3oBaHus ¢ MOTYYEHHEM CPEIHEro 001ero oopa3oBaHusl.

Pabouast mporpaMMa MOKET HCIIOJIb30BAThCS JIPYTHMH MPO(PECCHOHATBHBIMU 00pa30BaTeih-
HBIMH OPTaHU3AIMSIMH, PEATU3yIOIMMU 00pa30BaTENbHYIO MPOTpaMMy CpPEAHEro o0IIero oopasoBa-
Hus B npenenax ocsoeHuss OOIT CIIO na 6a3ze 0ocCHOBHOTO 00111ero 00pa3oBaHusl.

1.2. OBIIASI XAPAKTEPUCTUKA YUEBHOM JUCIUILIMHBI «<MATEMATHUKA»

Maremaruka siBasieTcss (yHAaAMEHTAIBHOM 00111€00pa30BaTEIbHON JUCIUTIIIMHON CO CIIOMKHB-
IIMMCSl YCTOWYMBBIM CO/IEP)KaHUEM U OOIIMMU TPeOOBAHUAMH K MOATOTOBKE 00YJarOIUXCS.

OO61ue neny u3y4eHrs MaTeMaTHKU TPAJUIIMOHHO PEaJIn3yI0TCs B YEThIPEX HAIIPABIICHUSX:

1) ob61ee npencraBieHue 06 UAEIX U METOJaX MaTeMaTHKH;

2) UHTENIEKTyaJIbHOE Pa3BUTHE;

3) oBnajgeHre HEOOXOAUMBIMU KOHKPETHBIMHU 3HAHUSAMU U YMEHUSIMH;

4) BocuTaTeNbHOE BO3/ICHCTBUE.

[Tpu ocBoenuu creruansHocTet CIIO conpanbHO-35KOHOMHYECKOTO MPOo(MIs MaTeMaTHKa n3yda-
eTcs Kak nmpoduiabHas ydyeOHas JUCIUILINHA.

N3yueHne MaTeMaTHKU Kak IpoQuiibHON 00111e00pa3oBaTeibHON yueOHOM TUCIUIUIMHBL, YUUTHI-
BaroIIeH ciennprKy OCBauBaeMbIX CTy/eHTaMu crienranbHocTel CI1O, obecrieunBaercs:

* BEIOOPOM pa3IUYHbBIX MOJX0/I0B K BBEICHUIO OCHOBHBIX OHSATHIH;

* (hOpMUPOBAHHEM CHUCTEMBI YU€OHBIX 3aJlaHUi, oOecTieunBaronux 3(h(PEKTUBHOE OCYIIECTBICHHUE
BbIOPAHHBIX 11€JIEBBIX YCTAaHOBOK;



* o0oramieHleM CIeKTpa CTuiIe yueOHOI AesITeNbHOCTH 3a CUET COTJIAaCOBAHUS C BEAYIIUMHU Jiesl-
TEJIbHOCTHBIMU XapPaKTEPUCTUKAMHU BHIOPAHHOH CIICIIUATIEHOCTH.

[TpodunpHas cocTaBisonas OTpaXkaeTcsi B TPEOOBAHUAX K MOJTOTOBKE 00yYaIOUINXCs B YACTH:

* 001IEl cCHCTEMbI 3HaHUM: CO/ep KaTeIbHble IPUMEPBI UCIOIb30BAaHUS MaTEMAaTUYECKUX UIEH U
METOJIOB B PO eCCHOHATBHON ACSITENbHOCTH;

* YMEHHUH: pa3Iyuue B ypOBHE TPEOOBAHUHN K CIIOKHOCTH MPUMEHSEMBIX aITOPUTMOB;

* IPaKTHUYECKOT0 MCIOJIb30BaHUs MPUOOPETEHHBIX 3HAHUNA U YMEHUI: HHAUBUAYAIBHOTO yueOHO-
'O OMbITAa B IOCTPOEHUU MATEMAaTUUYECKUX MOJIETIEH.

Copepxanue yyeOHON TUCIUILUIMHBI Pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMH COJI€PKaTelb-
HBIMU JINHUSIMH 00yUEHHsI MaTeMaTHKe:

- ajreOpanyecKas JMHUS, BKIIIOYAIOIIAs CUCTEMAaTHU3alMI0 CBEIEHUI O YHMCIIaX; U3y4eHUE HOBBIX U

00001IeHNe paHee U3YUYeHHBIX omepanuii (Bo3BeleHHE B CTENEHb, U3BJICYCHUE KOPHS, JIorapudMupoBa-
HHUC, CUHYC, KOCUHYC, TAHI'CHC, KOTAHI'CHC U O6paTHBIe K HI/IM), HN3YUCHUC HOBBIX BUJ0OB YHUCJIOBBIX BbIpa-
JKEHUM U (I)OpMYJI; COBCPHICHCTBOBAHUC IPAKTUYCCKHNX HABBIKOB U BBEIYMCIINTEILHOMN KYJbTYPbI, paCliun-
pEeHHE U COBEPUICHCTBOBAHME aIreOpanyuecKoro ammapara, chOpMHUPOBAHHOTO B OCHOBHOM IIIKOJIE, U €ro
MIPUMEHEHHE K PEIICHUI0 MAaTEMAaTHUECKUX U MPUKIIAIHbBIX 3a/1a4;

- TEOPETUKO-(PYHKIIMOHATbHAS TUHUS, BKIIOYAOIIAs CUCTEMATH3AIUIO U paCIIUPEHUE CBEICHUH O
(GYHKIUSAX, COBEPIICHCTBOBAHUE rpa@uecKUX YMEHUH; 3HAKOMCTBO C OCHOBHBIMH HUJIESIMU M METOJaMU
MaTEeMaTHYeCKOro aHalu3a B 00beMe, MO3BOJSIONIEM HCCIEIOBaTh dJeMEHTapHble (YHKIUU U PelaTh
MPOCTEUIINE TeOMETpHUIECKUE, (PU3NIESCKHE U IPYTHe TPUKIIaIHbIC 3a1a4H;

- JINHUA ypaBHeHI/Iﬁ U HCPABCHCTB, OCHOBAHHAsA Ha IMOCTPOCHUH U HCCICAOBAHHMU MaTCMaTH4C-
CKHMX MOJIEJICH, MepeCceKaromascs ¢ aredOpanueckoil 1 TeOpeTUKO-(QYHKIMOHATBHON JTUHUSMU U BKJIIIO-
Yalollas pa3BUTHE U COBEPLICHCTBOBAHWE TEXHMKH allreOpandyeckux IMpeoOpa3soBaHUM JUIsl pELICHUS
ypaBHEHUH, HEPABEHCTB U CUCTEM; (POPMHUpPOBAHHE CIOCOOHOCTH CTPOUTH U UCCIENOBATh MPOCTEHIINE
MaTeMaTHYeCKHUe MOJIENIU MPU PEIICHUU MPUKIAAHBIX 3a]1a4, 3a/1a4 U3 CMEKHBIX M CHEIHAIbHBIX TUCIHU-
TUTHH,

- TeOMeTpHUYecKast JIMHHUS, BKIIOYAIOIIas HAIJIAJHbIE TPEICTABICHHUS O IPOCTPAHCTBEHHBIX (UTY-
pax M u3ydyeHHe MX CBOWCTB, (JOPMHPOBAHUE U Pa3BUTHE MPOCTPAHCTBEHHOI'O BOOOpPAXXEHUs, pa3BUTHE
CIIOCOOOB TEOMETPUIECKUX M3MEPEHH, KOOPAWHATHOTO M BEKTOPHOTO METOJIOB ISl PEHICHUs] MaTeMa-
TUYCCKHUX U IIPUKIIAJHBIX 3a/1a4;

- cTOXacTU4ecKas JIMHUS, OCHOBAaHHAs Ha Pa3BUTHUM KOMOMHATOPHBIX YMEHUH, NMpEACTaBIECHUN O
BEPOSITHOCTHO-CTATUCTUIECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIET0 MUPA.

N3yuenue oOmieoOpa3oBaTenbHON yueOHOH TUCIMITIMHBI «MaTemaTukay 3aBepliaeTcsi mojBese-
HUEM UTOTOB B (hOpME FK3aMEHa B paMKax MIPOMEXYTOUHOM aTTecTallM CTYJEHTOB B IPOLIECCE OCBOCHUS
OOII CIIO c nony4yeHreM cpeHero o0Iero oopa3oBaHusl.

B pasnene nporpammsl «TemaTHueckuil miiaH U cojepkaHue y4eOHON AUCIUILIMHBDY KYPCHBOM
BbIJIEJICH MaTepuaj, KOTOPBINA NMPU W3YYEHUH MaTeMaTUKU Kak MpopHIbHON yueOHON AUCUUILINHBI, KOH-
TPOJTIO HE TIOJIC)KHUT.

1.3. MECTO JUCIHUILJIMHBI B CTPYKTYPE OCHOBHOM OBPA30OBATEJIbHOM
IHPOI'PAMMBI

VYuebHast qucuuiuinHa «MaTteMaTHKay SBIseTcsl ydeOHBIM IPEAMETOM 00s3aTebHON MpeAMETHON
obnactu «Marematuka u uapopmatuka»y ®I'OC cpennero obiero oopazoBaHusl.

B yueGHOM miaHe oOpa30BaTeNbHOM MPOTrpaMMBbl CpeHEro MpoQecCHOHAIBLHOrO 00pa3oBaHUs
«MaremaTrka» BXOJIUT B COCTaB MPOGUIBHBIX YYEOHBIX JAUCIHUIUIMH 00IIe00pa30oBaTEIbHOTO Yy4eOHOTO
IUKJIA.



1.4 PE3VJIbTATbI OCBOEHUA YYEBHOM JUCIUILIMHBI

OcBocHHE coJliepKaHusl YIeOHON NUCIUIUTMHBI «MareMaTuka» 00eCIeuYnuBaeT OCTHIKEHUE CTY-
JICHTaMH CJICIYIOIIUX PE3yIbTaTOB:

* JINYHOCTHBIX:

- chopMUPOBAHHOCTH TPEICTABICHUI O MaTEMATUKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH, CPEACTBE
MOJICTTUPOBAHUS SBJICHHUI U MIPOIECCOB, UACSIX U METOJaX MAaTEMATHKH;

- TIOHUMaHHE 3HAYUMOCTH MAaTEMaTHKH Ui HAyYHO-TEXHHYECKOTO Iporpecca, chopMupoBaH-
HOCTh OTHOIICHHS K MATEMATHKE KaK K YacTH OOIIEYeIOBEYECKON KYJIBTYpPhI Yepe3 3HAKOMCTBO C UCTO-
pHeii pa3BUTHS MAaTEeMaTHKH, SBOJIIOIIUECH MAaTEMAaTUIECKUX HIICH;

- Pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaXCHHS, AITOPUTMUIECCKOU
KYJIbTYpbl, KPHTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIUMOM isi Oyaylied npodeccCuoHaIbHOM nes-
TEJBHOCTH, JIJISl IPOJIOJDKEHUS 00pa30BaHUs U CaMOOOpa30BaHUS;

- OBJIQJICHUE MaTEMaTHYECKUMH 3HAHUSMU H YMEHUSMHU, HEOOXOJMMBIMU B TIOBCEHEBHOM KHU3HH,
JUIE OCBOCHHUS CMEXHBIX €CTECTBEHHOHAYYHBIX AMCUHUIUIMH M JAUCIUIUIMH MPO(ECCHOHAIBLHOTO IMKIIA,
IUTSL TIOJYYEHUs1 00pa3oBaHusl B 00J1acTsAX, HE TPEOYIONUX yriIyOJICHHON MaTeMaTHYECKOM MOATOTOBKH;

- TOTOBHOCTh U CHIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIE CAaMOOOPA30BaHMIO, HA TPOTHKECHUN
BCEHl JKM3HM; CO3HATEIbHOE OTHOLICHHE K HEIPEPHIBHOMY O00Pa30BaHHUIO KaK YCIOBHIO YCIHEIIHOW IPO-
(beccrnoHaTbHON M 00IIECTBEHHOHN EATEIbHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITEIIbHOM TBOPYECKON M OTBETCTBEHHOH NI TEILHOCTH,

- TOTOBHOCTh K KOJUIEKTUBHOH pabOTe, COTPYJHUYECTBY CO CBEPCTHHKAMH B 00pa30BaTEIHHOM,
OOIIECTBEHHO IMOJIC3HOM, y4eOHO-HUCCIICA0BATEIILCKOM, TPOSKTHOM U APYrHX BUAAX JNEATCIBHOCTH,

- OTHOIIIEHWE K MPO(ECCUOHATBLHON NEATEITHPHOCTH KaK BO3MOXHOCTH YYaCTHS B PEHICHUH JINY-
HBIX, OOLIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPOOIEM;

MeTanpeaMeTHbIX:

- YMEHHUE CaMOCTOSITEIBHO ONPENENIATh EeNU NCATSILHOCTH M COCTABIISITh TUIAHBI JCSITEIbHOCTH;
CaMOCTOSITEIILHO OCYIIECTBIISATh, KOHTPOIHPOBATh U KOPPEKTHPOBATH JCITEILHOCTD; MCIIOIh30BaTh BCE
BO3MOJKHBIE PECYPCHI JUIsl JIOCTHXKCHHS TTOCTABJICHHBIX IEJICH M Pean3aliy IUIAaHOB JIESATEIIbHOCTH; BbI-
OupaTh yCIIEIIHbIE CTPATETHH B PA3IMYHBIX CUTYAIHSIX;

- YMEHHE MPOYKTHUBHO OOIIATHCS U B3aMMOJCHCTBOBATH B MPOIIECCE COBMECTHON JESATEIHLHOCTH,
YUUTBIBATH MMO3UIUH IPYTUX YUACTHUKOB JAEATEIBHOCTH, 3)(PEKTUBHO pa3peniath KOHPIUKTHI;

- BJIaJICHUE HABBIKAMU TIO3HABATEIIBHOM, y4eOHO-HUCCIICI0BATEILCKOM U TIPOCKTHOM JIETEIILHOCTH,
HaBBIKaMHU pa3penieHus] MpooieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIILHOMY IMOMCKY METO/IOB
peleHusI MPaKTHYECKUX 3a71a4, MPUMEHEHHIO Pa3IMYHbIX METOOB MTO3HAHUS;

- TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITEIbHON WH(OPMAIMOHHO-TIO3HABATEIILHOU JCSITEILHO-
CTH, BKJIFOYAs YMEHUE OPUCHTHUPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(OpPMAIMH, KPUTHUECKU OIICHU-
BaTh M HHTEPIPETUPOBATH HHPOPMAIINIO, TIOTYIAEMYIO U3 PA3INIHBIX HCTOUHUKOB,;

- BJIAJICHUE SI3BIKOBBIMU CPEJICTBAMH: YMEHHE SICHO, JIOTHYHO M TOYHO HM3JIaraTh CBOKO TOUKY 3pe-
HUSI, UCTIOJIh30BaTh a/ICKBATHBIC SI3bIKOBBIC CPEJICTRA,;

- BJIaJIcHHE HABBIKAMHU MO3HABATEIBHOW pe(ICKCHM KaK OCO3HAHUS COBEPIIACMBIX JCUCTBUHA U
MBICTMTEIBHBIX MPOIECCOB, HX PE3yIbTaTOB M OCHOBAHWH, TPAHUI] CBOETO 3HAHUS W HE3HAHMS, HOBBIX
MO03HABATENBHBIX 33134 U CPEJCTB I UX JOCTHIKCHHUS,

- [IEJICYCTPEMJICHHOCTh B TIOMCKAX W MPUHATHU PEIICHHUA, COOOPa3UTEILHOCTh U MHTYHUITUS, pa3-
BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHUN; CIIOCOOHOCTh BOCIIPUHIUMAThH KPAcOTY M TAPMOHHUIO MHPA;

NnpeAMeTHBIX:

- cOPMHPOBAHHOCTH MPEJICTABICHUI 0 MATEMaTUKE KaK YacTH MHUPOBOM KYJIbTYphl M MECTE Ma-
TEMaTUKH B COBPEMEHHOM ITUBHIIM3AIINH, CIIOCO0aX ONMUCAHUS SBJICHUH pealbHOr0 MHpa Ha MaTeMaTnye-
CKOM $I3BIKE;

- ¢(OPMHUPOBAHHOCTD MPEJACTABICHUH O MAaTEMAaTHYECKUX MOHATUAX KaK BOKHCHITHUX MaTeMaTH-
YECKHX MOJICIISX, MO3BOJISIOIINX OMKMCHIBATh U U3ydaTh pa3HbIe MPOIECCHI U SBJICHUS; MOHUMaHHE BO3-
MOKHOCTH aKCHOMATHYE€CKOTO MMOCTPOCHHSI MAaTEMaTHICCKIX TCOPHIA;



- BIQJICHUE METOAAMM JOKa3aTeNIbCTB U AJTOPUTMOB PELICHMS, YMEHHE UX IMPUMEHSTH, IIPOBO-
JUTh JOKA3aTeIbHbIE PACCYKICHMS B XO/I€ PELICHHUs 3a/a4;

- BIAJCHHUE CTAHJAPTHBIMHU IIpUEMAaMH PEILICHUS PAalMOHAIBHBIX M HMPPALMOHAJIBHBIX, IOKa3a-
TEJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB, UX CHCTEM; UCIOJIb30BAHUE I'O-
TOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YHUCJIE Il MTOMCKA IIyTH PELICHMs U WUIIOCTPALMU PEILICHUS
YPaBHEHUH U HEPABEHCTB;

- c(popMHUPOBAHHOCTh MPEJCTABICHUNH 00 OCHOBHBIX MOHATUSAX MAaTEMaTHMYECKOI'O aHalIM3a M MX
CBOWCTBaX, BIIaJICHUE YMEHHEM XapaKTepU30BaTh MOBEACHUE (DYHKIIMIA, MCIOJIb30BAaHHUE IOJYYCHHBIX
3HAHMU JUIA ONMCAHUS U aHAJIN3A PEAIbHBIX 3aBUCUMOCTEH;

- BJIaJICHHE OCHOBHBIMHU MOHATHAMH O IJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (UTYpax,
UX OCHOBHBIX CBOMCTBAax; C()OPMHPOBAHHOCTb YMEHUS PAcIO3HaBaTh IeoMeTpUyeckre (GUrypsl Ha yep-
TEXaX, MOJENSAX U B PEAIbHOM MUpE; IPUMEHEHHE U3YYCHHBIX CBOHCTB reOMETpHUecKuX Guryp u ¢op-
MyJI JJI PELIEHUS TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

- ¢(hopMUPOBAHHOCTH MPEACTABICHUI O MPOLECCaX U SBJICHUSAX, UMEIOIINUX BEPOSITHOCTHBIA Xa-
paKkTep, CTATUHCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHUPE, OCHOBHBIX ITOHATHSAX 3JIEMEHTapHOHN TEO-
pHUH BEPOSITHOCTEH; YMEHHI HaXOAUTh U OI[CHUBATH BEPOSTHOCTH HACTYIUICHHS COOBITHIA B MPOCTEUIIINX
IIPAKTUYECKUX CUTYalUsAX U OCHOBHBIE XapAKTEPUCTUKHU CIIy4allHbIX BEJIMYNH;

- BJIaJICHNE HAaBBIKAMU MCII0JIb30BAaHUS FOTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM IIPU PEIEHUN 3a/1a4.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI IMCUMIIVIMHBI M BUABI Y4eOHO0#l padoThI

Bunx yuebnol paboThl O0bBem B yacax
O6bem 00pa3oBaTenbHOI Harpy3KH 260
VueOHas Harpys3ka 00y4aroIuxcs BO B3aMMOIEHCTBUY C IPENOAaBaTEIeM 260
B TOM YHCIIE:
TEOPETHYECKOe 00yUeHue 122
MIPAKTUYECKHE 3aHATHS 120
[TpomexyTouHas aTTectanus B popme sK3amMeHa 18




2.2. TemaTn4yecKHil IJIAH U COJAepPKAHME YUeOHOW TUCUMIJIMHBI

HanmenoBanue O6bem
Pa3ICIIoB 1 ToM Copepxanue yueOHOro Matepuaina U popMbl OpraHU3aUH JIeITEIbHOCTH 00yYarOIINXCs B yacax
1 2 3
Beenenue Posib MaTemMaTHKU B HayKe, TEXHUKE, SKOHOMUKE, UH()OPMALIMOHHBIX TEXHOJOTUSAX U MIPAKTUUYECKOHN J1eITeIbHOCTH. 2
Ilenu u 3a7auu U3y4eHUs MaTEMATUKU Npu ocBoeHuu cnenuanpbHocren CIIO.
Pasnen 1. Anrebpa. 38
Tema 1.1. CopepxaHne yaeOHOro Marepuaa 10
PasButue nounstusa o 1.Ilenble u panpioHanbHbIe Yncia. JleficTBUTenbHbIC Ycha. [IpubausiceHtble 8bluUCIeHUS.
qHACTIC. 2.Komnnexcuule uucaa.
B ToM ynciie, TpaKTUYECKUX 3aHITHI 6
1. Ilpaktrueckoe 3aHsATHE «ApHPMETHUSCKHE ACHUCTBYSI HAJl YHCIaMH, CDABHCHIE YUCIIOBBIX BBIPAXKCHHIN) 2
2. [IpakTrueckoe 3austue «HaxoxaeHue npuOIMKEHHBIX 3HAYSCHUH BETMYMH U IOTPEIIHOCTEN BhIUKCIeHHH (abco- 2
JIIOTHOM U OTHOCHUTEJIbHOM )»
3. Ilpaktuueckoe 3anarue «[IpubnvxeHHbIC BEIYMCICHUS U PEIICHUS MPUKIATHBIX 331249 2
Tema 1.2. CopepxaHrie ya9eOHOT0 Marepuaa 28
Kopnu, crenenu n 1. Kopuu u crenenu. KopHu HaTypanpHOM cTENEHU U3 YKCia U UX CBOWCTBA.
Jorapudmel. 2. CrerneHu ¢ paliioHaIbHBIMU MTOKA3aTESIMH, UX CBOMCTBa. CTeNeH! ¢ AeMCTBUTEIbHBIMU TTOKa3aTensMu. Ceoticmaa
cmenenu ¢ 0eticmeumenbHbiM NOKa3ameiem.
3. Jlorapudm. Jlorapudm grncna. OcHOBHOE TorapupMuIeckoe TOKASCTBO. JlecaTHUHbIe U HaTypaIbHbIE JOTapru(MBbIL.
4. IlpaBuna aeiictBuil ¢ norapudmamu. Ilepexos1 K HOBOMY OCHOBAHHUIO.
5. [IpeobpazoBanue anredpandeckux BolpaxkeHu. [IpeoOpazoBaHue palMOHAIBHBIX, UPPAIIMOHATIBHBIX, CTETICHHBIX,
MOKA3aTeNbHBIX U JTOTapU(OMUUECKUX BHIPAKEHUH.
B TOM yncne, nmpakTHUueCcKuX 3aHATUN 18
1. ITpakTrueckoe 3ansTHe «BrrunciaeHne U cpaBHEHNE KOPHEH. BrImomHeHne pacueToB ¢ paiuKaaamMmm 2
2. IlpakTrueckoe 3ausTue «Perenne nppannoHaIbHBIX YpaBHEHUI 2
3. [Ipaktdeckoe 3ansTne «HaxoxkIeHne 3HAYCHNI CTETEHEeH ¢ palMOHAIBHBIME ToKa3atensimu. CpaBHEHHE CTere- 2
Heil. [IpeoOpa3oBanus BRIpaXKEHUHN, COJEPIKAIIUX CTETICHM)
4 TlpakTdeckoe 3aHaTnue «Pernenne moka3aTebHBIX YPaBHCHUI 2
S.IIpaktruaeckoe 3anstue «Haxoxxaenue 3HaueHn Joraprudma 1o Nporu3BOJIbHOMY OCHOBAHHIO) 2
6.ITpakTuueckoe 3ansarue «llepexos OT 0JHOTO OCHOBAHHUS K IpyroMy. BeruuciieHne u cpaBHEHUE JIOTapu(hMOB» 2
7.Ilpaktrdaeckoe 3ansTue «JlorapudmMupoBaHue ¥ MOTCHIIMPOBAHUE BHIPAKCHHIN 2




8. Ilpaktuyeckoe 3anarue «Pemenue sorapuMUUECKUX YpaBHEHHID)

9. IlpakTuueckoe 3anaTue «PemeHue NpuKIaIHbIX 3aJau» 2
Pa3nen 2 DyYHKIIMH, X CBOMCTBA U rpaduKH. 18
Tema 2.1. Cogeprkanne ydeOHOro Marepuasa 10
@Oynkuuy, ux ceoiictea | 1.Oynkuuu. O6IacTh ONpeeNeHns 1 MHOKECTBO 3HaUeHUH; rpaduk QyHKIMH, TOCTpoeHHe TpaguKoB (QyHKINH,
U TpaduKH. 3aJJaHHBIX Pa3JIMYHBIMU CIIOCOOAMHU.

2.CBoiicTBa (hyHKIIMH: MOHOTOHHOCTH, YeTHOCTh, HEYETHOCTh, OTPAaHHYEHHOCTh, HEPUOTUIHOCTD. [IpOoMeKyTKH

BO3pacTaHMs U yObIBaHMsI, HaOOJIbIIIEEe M HAUMEHbIIIee 3HAUeHUs, TOUKH SKCTpeMyMa. ['padudeckas nHTepnpeTanus.

[Tpumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEN B peaJIbHBIX MPOIeccax U SBICHUSX.

3.Apudmernueckue onepanuu Haja GyHKIuAMU. CnoxHas QyHKIus (KoMo3uius). [lonsamue o Henpepvl8HOCMU

dynryuu.

4.006partuble pyHKIH. Obacms onpedenerus u odbracms sHavenuti oopamuou ¢yukyuu. I pagux oopammoii

dynxyuu.

B ToM uncne, npakTHUECKUX 3aHATUI 6

1. [Ipaktuyeckoe 3ansatue «Onpenenenue Gpynkuuii. [loctpoenue u urenue rpaguxoB GpyHkmii. MccienoBanne GyHk- 2

1u. HenpepbIBHbIE M TEPUOINYECKUE PYHKIIMM

2. [IpakTrueckoe 3ausTHE «CBOWCTBA JIMHEWHOW, KBaJPAaTHYHOH, KyCOUHO-IMHEWHON B APOOHO-TMHEHHON (DyHKIIHI. 2

[Tpumepsl 3aBHCUMOCTEN MEX/1y IEPEMEHHBIMHU B PEAIbHBIX MPOLIECCAX U3 CMEXHBIX IUCIUILIMH

3. IIpakTnueckoe 3ansaTue «O0paTHble QYHKIMU U UX TpaQUKN» 2
Tema 2.2. Cojepkanne y4eOHOro Marepuana 8
Crenennble,  mokasa- | 1.Onpenenenus QyHKIMHA, UX cBoWcTBa U rpaduku. [IpeoOpa3zoBanus rpadukos. [lapamienbHblii mepeHoc, CHMMET-
TEJIbHBIE, JIOTAPU(PMHU- | pUsi OTHOCUTEIBHO OCEH KOOPAMHAT W CUMMETPHS OTHOCHTEILHO Hadajla KOOPJIMHAT, CHMMETPHUS OTHOCHUTEIBHO
yeckue (QyHKIHH. npsMOM y=X, pacTsDKEHHE U CKaTHe BJIOJIb OCei KOOpAMHAT.

B TOM yncne, mpakTHYECKUX 3aHATUN 6

1. ITpaxTrueckoe 3austue «IIpeobpazoBanus rpaduka pynkuuu. [IpuknagHsie 3axaun» 2

2. Ilpaktnueckoe 3ansatue «lloka3arenbHble ypaBHEHUS U HEPABEHCMBA) 2

3. Ilpaktryeckoe 3aasTue «JlorapuMudeckie YypaBHEHHS U HEPABEHCMBA» 2
Pa3nen 3. OCHOBBI TPUTOHOMETPUHU 34
Tema 3.1. Coneprxanue yueOHOro MaTepuasa 4
OCHOBHBIE TIOHSITHSL. 1.Pannannas Mepa yria. BpamiarenbHoe TBUKEHUE.

2. CuHyC, KOCHHYC, TAHT€HC ¥ KOTAHT€HC YHCIIA.

B TOM yncne, nmpakTHYECKUX 3aHATUN 2

1. ITpaktrueckoe 3ansTre «PanraHHpIi METOI U3MEPEHUS YTIIOB BPAIICHUSI M CBSI3b C TPATyCHON MEpOi» 2
Tema 3.2. CopepxaHre yaeOHOT0 MaTepuaa 16
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OcHOBHBIE

TPUTOHOMETPHUYECKHE
toxaectna. [Ipeobpa-
30BaHMsI MPOCTCHUIITIX

1.0OcHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

2.DopMyIIbl IPUBEACHHUS.

3.®opmyisl ciioxeHus. PopMysibl yIBOCHUS.

4. TlpeoOpa3oBaHne CyMMbI TPUTOHOMETPHUECKUX (DYHKIMK B IPOU3BE/ICHUE U IIPOU3BEICHHS B CyMMY.

TPUTOHOMETPUUECKHUX .
BBIDAKCHH, 5. @opmynwi nonosunnozo yana. Buipascenue mpueonomempuueckux yHKyull uepes maHeeHc no108UHHO20
apaymenma.
B TOM yncne, nmpakTHYECKUX 3aHATUN 6
1. IIpakTrueckoe 3aHsaTHE «OCHOBHBIE TPUTOHOMETPHUECKUE TOKIECTBA, (POPMYJIbI CIOKEHHUS, YIBOCHUS 2
2. Ilpaktuueckoe 3ansatue «lIpeoOpa3oBaHue CyMMBbl TPUTOHOMETPHUYECKUX (DYHKIIHIA B IPOU3BEICHUE 2
3.IIpaktuueckoe 3ansatue «IIpeobpazoBaHue NpOU3BEAECHUS TPUTOHOMETPUUECKUX (DYHKIMM B CyMMY» 2
Tewma 3.3. CopepxaHue yueOHOro MaTepuala 14
Tpuronomerpuueckue | 1.0npesencHusi TPUOHOMETPUYECKUX (DYHKIIMN, UX CBOMCTBA U rpaduKH.
YpaBHEHUS U 2. OOpatHbIe TPUTOHOMETpUYECKHE HYHKINU. APKCUHYC, apKKOCHHYC, apKTaHTEHC.
HCPaBCHCTBA 3. [Ipocreiine TpUrOHOMETPUYECKUE YPABHEHUSI.
4. I[Ipocmeriwiue mpuconomempuiecKue HepaseHcmaa.
B TOM yncne, mpakTHYECKUX 3aHATUN 6
1.IIpaktuueckoe 3anatue «OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIMU: aPKCUHYC, apKKOCUHYC, apKTaHTEHC)» 2
2. ITpaktnueckoe 3ansatue «lIpocrelnme TPUTOHOMETPUIECKIE YPABHCHUS U HEPABCHCTBA» 2
3. Ilpaktuueckoe 3anarue «IIpeoOpa3oBanus rpaduka pyaxmuu. 'apmonnueckue konebanus. Ilpuknannele 3agauny 2
Paznen 4. Hayasia MaTemaTHueckoro aHajausa. 40
Tema 4.1. Copneprxanue yueOHOro MaTepuasa 6
[MocnenoBarensnoct. | 1.CrocoObI 3a1aHKS M CBOMCTBA YHCIIOBBIX MOCIEA0BATENbHOCTEH. [loHAmue o npedene nociedosamenbHOCH.
Cywecmeosanue npedena MOHOMOHHOU 02PAHUYEHHOU NOCIe008AMENbHOCHU.
2.CymMMHupOBaHUe MocieioBaTenbHocTe. beckoHeuHo yObIBarolas reoMeTpuueckas Iporpeccus 1 ee Cymma.
B ToMm uncne, npakTHYECKUX 3aHATUN 2
1. ITpakTrueckoe 3ansaTHE «UHCI0Bas MOCIEI0BATEIBHOCTD, CIIOCOOBI €€ 3aJaHHsl, BEIYUCICHHS YWIEHOB MOCIIe10- 2
BatenbHOCTH. [Ipeaen nocienoBaTenbHOCTH. beckoHeuHO yObIBarolasi reoMeTpruyecKasi IpOrpecCcHsi»
Tema 4.2. Coneprxanue yueOHOro MaTepuaa 20
[IpounsBoaHas. 1.ITonsiTue 0 Mpou3BOAHON PYHKIIMH, €€ TeOMETPUUECKUI U (PU3NUecKHil cMbIC. Y paBHEHHUE KacaTellbHOH K Tpadu-

Ky QyHKIUH.

2.I1pou3BoIHBIE CYMMBI, Pa3HOCTH, POU3BEACHMSI, YACTHOTO. [[pOM3BOAHBIE OCHOBHBIX dJIEMEHTAPHBIX (YHKITHH.
IIpoussoounvie 0Opammuoil hyHKyuu U KOMRO3UYUU GYHKYUU.

3. [IpuMeHenne Mpon3BOIHON K MCCIAEAOBAHHUIO (DYHKIIMI M ITOCTPOCHHIO TPa(UKOB.
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4. Bropas mpou3BoJiHas, €€ TeOMETPHUUECKUHN U (PU3NYECKHI CMBICIL.

5. [Ipumepbl UCTIOIB30BAHUS TPOU3BOIHOM AJIsl HAXOXKICHHS HAWITYYIIErO PeICHHs B IPUKJIAIHBIX 3a1a4ax. Haxox-
JICHHE CKOPOCTH ISl TIPOIIecca, 3a1aHHoro (JOpMyJIon U rpaduKoMm.

B TOM yncne, nmpakTHYECKUX 3aHATUN 10
1. TIIpaxTrueckoe 3anstHe «IIpon3BoHas: MEXaHUYECKUN M T€OMETPUUECKUN CMBICI IPOU3BOJHOM 2
2. Ilpaktuueckoe 3anstue «lIpaBuna u dopmynsl auddepeHMpoBanus, TabIUIA MPOU3BOAHBIX AIIEMEHTAPHBIX 2
byHKIHI
3. Ilpaktudeckoe 3anaTue «YpaBHEHHE KacaTeIbHON B OOIEM BHIE» 2
4. Tpaktnueckoe 3anatue «MccaenoBanne GyHKITUHU C TOMOIIBIO TPOU3BOTHOM) 2
5. [Ipaktnueckoe 3anarue «HaxoxeHne HanOOIbILIET0, HAUMEHBILEr0 3HAYEHUS U SKCTPEMAJIbHBIX 3HaYeHUH (hyHK- 2
07070
Tema 4.3. Cogepxanue yueOHOro MaTepuana 14
[TepBooOpaznas u 1.IlepBooOpa3Hasi 1 MHTETpal.
MHTErpajt. 2.IlpuMeHeHre OTpeIeIEHHOT0 HHTETpalia ik HaX 0%k ICHHsI IO i KPUBOJIUHENHOU Tpareuu. Popmyiia
Herorona—JleitOuuna.
3. Ilpumepsl IpUMEHEHMsI HHTErpaia B pU3UKE U T€OMETPUHU.
B ToM unciie, NpakTUYECKUX 3aHATHH 8
1. Ilpaktuueckoe 3ausatue «Ileppoodbpaznas» 2
2. Ilpaktnueckoe 3anstue «HTErpam» 2
3. Ilpaktuueckoe 3anarue «Teopema Herorona—JleiiOHuma» 2
4. Ilpaktueckoe 3anatue «l[IpuMeHeHne nHTerpaiga K BBIYUCICHUIO (PU3NUECKUX BEIMYUH U IJIOLIAAeH» 2
Pasnen 5. KomOuHaTopuka, Teopust BEpOSITHOCTEN M CTaTHCTHUKA. 24
Tema 5.1. Cojeprkanne ydeOHOro Marepuana 12
OnemeHTHl KOMOUHATO- | 1.OCHOBHBIC MOHATHS KOMOMHATOPUKH. 3a/1a4 HA MOJICYET YKCIIA pPa3MEIICHHH, IePECTaAHOBOK, COUCTAHH.
pUKH 2. Pemenwne 3a1a4d Ha iepeOOp BapHAHTOB.
3. ®opmyna ounoma HeroTtona. CBolicTBa OMHOMUHAIBHBIX KOG (UILIMEHTOB.
4. TpeyronbsHuk Ilackans.
B ToMm uncne, npakTHYECKHUX 3aHATUN 4
1. ITpaxTrueckoe 3austHe «lIpaBuia komOuHaTOpUKU. Pazmenienus, coueTanus 1 nepecTaHoBKU. Pemenne komou- 2
HATOPHBIX 3a7au4»
2. Ilpaktnueckoe 3anarue «bunom HeioToHa u TpeyronpHuk Ilackans. [Ipukinagasie 3agaum» 2
Tema 5.2. Copneprkanne y4eOHOro MaTeprana 8

DJEMEHTHI TEOPUU BE-

1.CobbITHE, BEPOSITHOCTH COOBITHS, CII0KEHHUE BEPOSITHOCTEH.
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pOsAITHOCTEM

2.Ilonamue o Hezasucumocmu coovimuti. Y MHO)KCHHE BEPOSITHOCTEH.

3. Juckpemnas cuyuatinas 6euduna, 3aKon ee pacnpeoenenus. ducnogvle xapakxmepucmuku OUCKpemHOU CiyuaHol
senuuunbl. Ilonssmue o 3akone 601bUIUX YUCe]L.

B TOM yncne, nmpakTHYECKUX 3aHATUN

1. IIpakTrueckoe 3ansaTHe «Kiaccuueckoe onpeneneHne BeposITHOCTH, CBOMCTBA BEPOSTHOCTEN, TEOpeMa O CyMMe
BeposiTHOCTEN. Briuncienue BepostHocTel. IIpukiiagaele 3agaum»

Tema 5.3.
DJeMEeHTHI MAaTEMATH-
YEeCKOU CTATUCTUKU

Copepxanne yueOHOro MaTrepuaa

1.IlpeacraBneHue NaHHBIX (TaOIUIIBI, TUATPAMMBI, TPADUKHN), eeHepalbHas COBOKYNHOCMb, 8blOOPKA, CpeoHee
apugmemuueckoe, meouana. Ilonamue o 3a0auax mamemamuieckou cmamucmuxu. Pewenue npakmuyeckux 3adau ¢
npUMeHeHUeM 8epOIMHOCMHBIX Memo0o0s.

B TOM yncne, nmpakTHYECKUX 3aHATUN

1. HpaKTI/I‘{CCKOC 3aHATHUC «I/ICTOpI/IH Pa3BUTHA KOM6I/IHaTOpI/IKI/I, TCOpUHU BepOHTHOCTeﬁ N CTATUCTHKU U UX POJIb B
PA3JIMIHBIX C(i)ean YeJIOBSUCCKOM KHU3HCACATCIIBHOCTH. HpeIICTaBJICHI/IC YHCJIOBBIX JAHHBIX. HpI/IKJIaI[HI)IG 3aga4duny»

Paznen 6.

['eomeTpus

66

Tema 6.1.
[IpsiMbIe U TUIOCKOCTH B
MIPOCTPAHCTBE.

Cojepkanne ydeOHOro Marepuana

1.B3aumuoe PACIOJIOKCHHUC IBYX IIPSAMBIX B IIPOCTPAHCTBC. HapaHHCHBHOCTL HpﬂMOﬁ " IIJIOCKOCTH.

2.IlapannensHOCTh TIOCKOCTEH.

3. [lepneHMKYIAPHOCTD MPSIMOIl U TUIOCKOCTH. [leprieHANKYIAp U HaKIOHHAs. YTOJ MEXAY NPSAMON U IMIIOCKOCTHIO.

4. JIByrpaHHbI{ yroy. YToJ MeXIY IITOCKOCTAMU. [lepneHaAnKyIsipHOCT JBYX MIIOCKOCTEH.

5.I'eomerpuueckne npeoOpa3oBaHUs MPOCTPAHCTBA: MapaUICIbHBINA MEPEHOC, CHMMETPHUS OTHOCUTEIBHO MIIOCKOCTH.
[TapannensHoe npoekTrpoBanue. Ilnowads opmozonanvrou npoexyuu. V1300paskeHne MpoCTPaHCTBEHHBIX QUTYD.
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B Tom YHUCJIC, NPAKTHYCCKUX 3aHATUH

1. IIpaktuueckoe 3anstTue «lIpu3HaKu B3aMMHOTO PACIIOJIOKEHUS MPSIMBIX. YTOJ MEXIy MpsSMbIMU. B3aumHoe pac-
MOJIO’KEHUE MPSAMBIX U IUIOCKOCTEN. TeopeMbl 0 B3aMMHOM PaCIIOI0KEHUH MPSIMOM U TIIIOCKOCTI)

2. [TpakTrdeckoe 3aHATHE «YTOI MEXKAY IPSIMON U TUIOCKOCTHBIO. [lepnieHanKyIsip U HaKJIOHHAS K TUTIOCKOCTH. Teope-
Ma O TPEX NEPHEHAUKYIIAPAX)

3. llpaktryeckoe 3anstue «[Ipu3HAaKH U CBOKWCTBA MapauIeNbHBIX M MEPICHANKYISIPHBIX IIIOCKOCTeH. PaccTosiHue OT
TOYKH J0 IJIOCKOCTH, OT IIPSIMOM 10 INIOCKOCTH, PACCTOSHUE MEXKY IUIOCKOCTAMU, MKy CKPEILMBAIOLIUMHUCS MIPs-
MBIMH, MEX/1y IPOU3BOJILHBIMU (PUTYpaMHU B IPOCTPAHCTBE»

4. Tpaktraeckoe 3ausTue «llapannenpHoe MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema 0 niowaou opmo2oHaIbHOU
npoexyuu MHo20y201bHuKa. B3aMHOe pacioiokeHHe MPOCTPAaHCTBEHHBIX (UTyp»

Tema 6.2.

Coneprkanuie yueOHOT0 MaTepuaa

10
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MHOrorpaHHuKH.

1. Bepmunsl, pedpa, rpaHu MHOTOTpaHHUKa. Pa3BepTka. MHOrOrpanHsie yribl. Beimykisie MHOrorpanauku. Teopema
Oiinepa. [Ipusma. [psmas u HakionHas npusma. [IpaBunshas npuzma. [apamnenenunen. Kyo6.

2. [MTupamupa. [paBunbHas nupamuaa. ¥Ycedennas nupamua. Terpasap. [Ipeacrasnenue o mpaBHIIbHBIX MHOTOTpaH-
HUKaxX (TeTpasape, KyOe, OKTayape, JOJACKadIpe U HKOCAdIPe).

3. CummMmeTpuu B KyOe, B mapajuiesenumese, B npuzMe u nupamuze. CeueHus Ky0a, Ipu3Mbl U MUPAMUIBIL.

B TOM yncne, nmpakTHYECKUX 3aHATUN

1. IIpakTrueckoe 3ansaTHe «Pa3inyHble BUbl MHOIOrpaHHUKOB. MX n3o0paxenus. CeueHusi, pa3BepTKU MHOIOIpaH-
HUKOB. Bujpl cummetpuii B npoctpancTBe. CUMMETpHsI MHOTOTPAaHHUKOBY

2. ITpakTrdaeckoe 3austue «llnomank moBepxHOCTH. BhduciaeHue MmIomaaeii MHOTOTPaHHUKOBY

Tema 6.3.
Tena u moBepXHOCTH
BpAIlCHHSL.

Cojepkanne ydeOHOro Marepuana

1. Hunuuap u koHyc. YceueHHbIH KoHyc. OCHOBaHMe, BbICOTa, O0OKOBasi IOBEPXHOCTh, 00pa3yromias, pa3Beptka. Oce-
BBIC CEUCHHS M CEUCHMUSI, MapajlieNIbHbIe OCHOBAHMIO.

2.11ap u chepa, ux ceuenus. KacarenbHas miockocTs K cdepe.

10

B ToMm YUCJIC, NIPAKTHYCCKHUX 3aHATHH

1. ITpaktuueckoe 3ansTue «l1momane MOBEPXHOCTU TE BPAILICHUS

2. IlpakTraeckoe 3aHsTHE «BBIYHMCICHUE UIOMACH TEJ BPAIICHHSI

3. HpaKTI/IquKOe 3aHATHUC «CI/IMMeTpI/I}I TCJI BpALICHUS»

NININ| O

Tema 6.4.

Cogepkanne ydeOHOro Marepuana

H3mepenus B
TEOMETPHH.

1.006bem u ero usmepenue. MurerpansHas popmyna oobema. @opmyssl o0beMa Ky0a, MpsIMOYroJIbHOTO Hapasiiene-
nIe s, MPU3Mbl, HWIHHIPA.

2.@opmMyiibl 00beMa MUpaMuAbl U KoHyca. PopMysIbl IO TOBEPXHOCTEH HMIIMHAPA U KOHYCA.

3.Popmynbl 06beMa 1apa u iomaam chepsl.

4. Tlono6ue ten. OTHOIMIECHUSI TUIONIA/IEH OBEPXHOCTEH U 00HEMOB MOJJOOHBIX TEJl.

B ToM unciie, TpaKTUYECKHUX 3aHITHI

1. HpaKTI/ILICCKOC 3aHATHE «BRIUNCIeHUE IIoMaaed u 00BEMOB MHOTOT" PAHHUKOB»

2. [TpakTraeckoe 3aHsTHE «BBIYucIeHne mIomaae 1 00beMOB TeJ BPAICHUS

NN

Tema 6.5.
Koopaunatsl u BekTO-

PBL

CopepxaHue yaeOHOro MaTrepuana

1.IIpssmoyTrosibHas (IeKapTOBa) CHCTEMa KOOPJMHAT B MPOCTpaHCcTBe. DOpMyIa pacCTOSTHUAS MEXIY ABYMS TOUKAMH.
YpaBHeHus cepsl, nrockocmu u nPAMOLL.

2. BexTopsl. Monyns BekTopa. PaBeHCTBO BekTOpOB. Cl10K€HHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha Yrcio. Pasmoxe-
HUE BEKTOpA 10 HAIIPaBJICHUSM. YT0JI MeXy 1ByMs BekTopamH. IIpoekuust BekTopa Ha ock. KoopanHaTel BEKTOpAa.

3. CkanspHoe MpOU3BEICHNE BEKTOPOB.

4.V cnonp30BaHue KOOPAMHAT U BEKTOPOB MPH PEIIEHUH MAaTEMAaTUYECKUX U MPUKIAIHBIX 3a/1ad.
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B TOM yncne, mpakTHYECKUX 3aHATUN 8
1. IIpakTrueckoe 3aHsATHE «/lekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE. Y PaBHEHUE OKPYKHOCTH, ChEpBI, II0C- 2
KocTH. PaccrosiHue Mexay ToUKaMu»
2. [Ipaktuueckoe 3anstue «Bekropsl. JleiicTBus ¢ BekTopaMu. JIeHCTBUS ¢ BEKTOpaMH, 3aIaHHBIMA KOOPJIMHATAMH. 2
3. Ilpaktuyeckoe 3anarue «CKaIsipHOE MTPOU3BEICHNUE BEKTOPOB)» 2
4. IlpakTueckoe 3aHsATue «BekTOpHOE ypaBHEHNE NPSIMOM U IIOCKOCTHU. Vcnonb30BaHue BEKTOPOB MU AOKA3aTENb- 2
CTBE TEOPEM CTEPEOMETPUM»
Paznen 7. YpaBHEHUs 1 HEpABEHCTBA. 20
Tema 7.1. CopepxaHue yaueOHOro Marepuana 10
VYpaBuenus u cucreMel | 1.ParmoHanbHbIe, HppalMOHATIBHBIC, TOKA3aTeIbHBIC U TPUTOHOMETPUICCKHE YPABHCHHUS U CUCTEMbI. PaBHOCHIIB-
YPaBHEHHUH. HOCTb YPAaBHEHUH, HEPABEHCTB, CUCTEM.
2.OCHOBHBIE IIPUEMBI UX pelIeHUs (pa3ioKeHne Ha MHOXKHUTENH, BBEICHUE HOBBIX HEU3BECTHBIX, [10JICTAHOBKA, IPpa-
buyeckuii MeTon).
B ToM unciie, NpakTUYECKUX 3aHATHI 6
1. ITpaxTrueckoe 3ausitie «KopHu ypaBHeHwmii. PaBHOCHMIIBHOCTE ypaBHeHu. [Ipeobpa3zoBanue ypaBHEHUI 2
2. Ilpaktnueckoe 3ansatTue «OCHOBHBIE PUEMBI pellIeHUs ypaBHEHU. Perienue cucteM ypaBHeHUIN» 2
3. Ilpaktnyeckoe 3ansTue «Vcnonp3oBaHne CBOMCTB U TpadMKOB PYHKIMIA IS peHICHUs] YPAaBHEHU 2
Tema 7.2 Copneprxanue yueOHOro MaTepuasa 6
Hepasencraa. 1.PanmonanbHble, UppalioHaIbHbIE, IOKA3aTENbHbIE U MpucoHoMempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI X
pELIEHUS.
B TOM yncne, mpakTHYECKUX 3aHATUN 4
1. Ilpaktrueckoe 3ansTue «Mcnonp3oBanne CBOMCTB QYHKIMMA NIl pEIICHUSI HEPABEHCTBY 2
2. Ilpaktnueckoe 3ansatue «Mcnonp3oBanue rpadukoB GYHKIUHN JUIsl pellieHHs] HEPABEHCTBY 2
Tema 7.3. Cojepkanne ydeOHOro Marepuana 4
Hcnonbs3oBanne 1. Meton unrepsasnos. M300paxeHne Ha KOOPAMHATHOMN MJIOCKOCTH MHOYKECTBA PEIICHUH YpaBHEHUH U HEPABEHCTB C
CBOMCTB U rpauKoB JIBYMsI IEPEMEHHBIMU U UX CUCTEM.
bynrunit TIpH PCIICHUN | 5 TIpumenenne MaTeMaTHIECKHX METOOB ISl PENTeHHs COep/KaTeNbHBIX 33124 U3 PA3IMUHBIX 06IacTel HAyKH 1
YpaBHCHHH 1 HCpa- NpakTUKU. MIHTepnperanus pe3ynbTara, yueT pealbHbIX OTPAaHUUYECHUH.
BCHCTB. B ToM umnciie, TpaKTUYECKHUX 3aHITHI 2
1. TITpaxTrueckoe 3ansTHe «lcrnonp30BaHre CBOMCTB U rpaduKoB GYHKUUH JUIsl pellieHHs] YpaBHEHUI U HEPABEHCTBY 2
Utoro 242
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3. YCJOBUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHOM U CHUILIAHBI

3.1. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

Jlyis peanu3anuu MporpaMMbl y4eOHOW AMCIUIUIMHBI MPEAYCMOTPEHBI CIICAYIONIME MOMEIIle-
HUSI: KAOMHET MaTeMaTHUKU, OCHAIIICHHBIH

000py/IoBaHNEM: TIOCAJJOYHBIC MECTA M0 KOJIMYECTBY OOydaromuxcs, yueOHas 10cka, pabouee
MECTO TMpernojaBarelisi, KOMIUICKThI 3aJaHUi I TECTHPOBAaHHS M  KOHTPOJBHBIX pPadoT,
HU3MEPUTENIBHBIC U YEPTEKHBIC HHCTPYMEHTHI,

TEXHUYECKHE CPEICTBA OOYYCHHUS: KOMIIBIOTEPBI C  JIMICH3MOHHBIM  MPOrPAMMHBIM
obecnieuennem Microsoft Office, mynpTuMeaniinoe 06opya0BaHUE, SKPaH.

3.2. AudopmanuoHHOe oGecnieyeHne peaTn3alu NporpaMmsl

Jns peanuzanuu mporpaMMbl OuOIMOTeuHBI (HOHI 00pa3oBaTeIbHONW OpraHHU3allMi HMEET
MEeYaTHBIE U JJIEKTPOHHBIE 00pa30oBaTEeNbHBIE W WH(MOPMAIMOHHBIE PECYPCHI, PEKOMEHAYEMBbIC IS
MCIOJIb30BaHUs B 00pa30oBaTeIbHOM IMpOIIecce.

3.2.1. Ileyarusie U3aaHus
OcHoBHas iMTeparypa

1. bammakos, M. 1. MaTtemaTuka : yueOHHUK /J1s1 00pa30BaTEIbHBIX YUPEXKIEHUN HaYaJIbHOTO
U cpenHero mnpodeccuoHanbHOro obpaszosanusi / M. U. bammakoB. — 2-e u3a., crep. — Mocksa :
Axanemus, 2011. — 256 c. — (HauanpHOE U cpenHee nmpodeccruonanbHoe oopasoBanue). — ISBN 978-5-
7695-8018-5.

2. bammakoB, M. W. Maremaruka. 3amayHuK : ydeOHOe mocobOue uisi oOpa3oBaTelbHBIX
YUpEXKJIEHUI Ha4dallbHOTO W cpeAHero mnpodeccuoHanbHoro odbpaszoBanus / M. U. bammakoB. —
Mocksa : Akamemus, 2012. — 416 c. — (HagambHOe U cpemHee podecCHOHATBFHOE 00pa3oBaHue). —
ISBN 978-5-7695-8126-7.

3.2.2. D1eKTpOHHBIE U31aHUA (3JTeKTPOHHBIE PECYPChI)

1. bammakoB, M. U. Matemaruka : yuyebnuk / M. U. bammakoB. — 2-e u3a. crep. — Mocksa :
KuoPyc, 2021. — 394 c. — (Cpeanee npodeccronanbaoe oopazosanne). — ISBN 978-5-406-08166-2. —
URL.: https://book.ru/book/939220

3.2.3. /lonoiHUTENbHbIE HCTOYHUKHU

1. NanasH, A. A. Marematuka : y4eOHUK JJIsl CTYI€HTOB 00pa30BaTeNbHBIX YUPEKIACHUN cpej-
Hero npodeccnonanbHoro odpasosanus / A. A. lamasH. — 3-e u3a. — Mocksa : @OPYM, 2011. — 544
c. — (ITpodeccnonanpuoe obpazosanue). — ISBN 978-5-91134-460-3.

2. lanasH, A. A. Marematuka : yueOnuk / A. A. JlanasH. — 3-e u3f., ucnp. u jgon. — Mocksa :
NH®PA-M, 2021. — 544 c. — (Cpeanee npodeccronaibHoe oopazoBanue). — ISBN 978-5-16-012592-
3. — URL.: https://znanium.com/catalog/product/1214598

3. Hamasta, A. A. COOpHHK 3a7a4 10 MaTeMaTHKe : ydeOHOe MmocoOue AJsi CTYACHTOB yUpexKie-
HUH cpeanHero npodeccronansHoro odopazoBanus / A. A. JlagasH. — 3-e m3a. — Mocksa : ®OPYM,
2013. — 352 c. — (ITpodeccuonansuoe odbpazoBanue). — ISBN 978-5-91134-803-8.

4. Namasta, A. A. COOpHHK 3a71ad 1o MaTeMaTHKe : yaeOHoe mocooue / A. A. [JamasH. — 3-¢ u3.
— Mockgsa : ®OPYM : UH®PA-M, 2018. — 352 c. — (IlpodeccuonansHoe odpazosanue). — ISBN 978-
5-91134-803-8. — URL.: https://new.znanium.com/catalog/product/970454

3.2.4. UndopMannoHHBIE pecypchl
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1. Enunas xosiexius nudpoBseIx 00pazoBaTeabHbIX pecypcos: http://school-collection.edu.ru/

2. Cleverstudents.ru - moctynHas maremaTuka: http://www.cleverstudents.ru/

3. Maremarnueckue GopMyJisl, TAOIHIIEI U ClIpaBOYHBIC MaTepuasl: http://www.mathprofi.ru/

4. SolverBook - cobpanue yueOHbIX OHJIAHH KAJbKYIATOPOB, TCOPUU U IPUMEPOB PEIICHHUS 3a-
nauq: http://ru.solverbook.com/

5. CnpaBounblii moptain: https://www.calc.ru/
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http://school-collection.edu.ru/
http://www.mathprofi.ru/matematicheskie_formuly.html
http://ru.solverbook.com/onlajn-kalkulyator/
https://www.calc.ru/

4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHUS YUYEBHOM JUCIUILINHBI

Conepxxanue XapakTepucTruKa OCHOBHBIX BUJOB JieaTenbHOCTH | Kputepun | Mertoasl
0o0y4deHus CTYACHTOB(HA YPOBHE YUEOHBIX IEHCTBUIA) OLIEHKH OLIEHKHU
Beesete O3HakoMJIEHUE C POJIBI0O MaTEMAaTUKHU B Hayke, TexHH- | [lonHoTa Ouenka
K€, 9KOHOMHKE, MH(QOPMALMOHHBIX TEXHOJOTHSX H | mpomeMoH- | PE3Ylb-
MIPAaKTUYECKOU NeATEIbHOCTH. ctpupoBan- | TATOB
O3HakoMJIEHHE C LEISIMH U 33Ja4yaMy M3y4eHUs Ma- HbIX 3Hamm | BP0
TeMaTuku npu ocBoeHun npodeccuii CIIO u crenu- HEHUS
anbHocTeil CITO Mo YMCHUC | hhakru-
AJITEBPA HUPUMCHATE | geckmx
PazButue mo- | BeimonHeHnue apudmernueckux ACHCTBUN Hax uucia- | UX TIPU BbI- | mIpoBe-
HATHUS O YHMC- | MU, COUYETAasl YCTHBIE U MUCbMEHHBIE PUEMBI. MOJIHEHU U POYHBIX
ne HaxoxieHne NpUONMKEHHBIX 3HAYCHWH BENMYMH H | pgpakThde- | SAAAHHM.
TIOrPEIHOCTEN BBIYMCIICHHH (a0COMIOTHOM M OTHOCH- | (repx paGor. Onenka
TEJbHOMN); CPAaBHEHHE YHUCIIOBBIX BBIPAKEHUH. Oerka «5» pe3yiib-
Haxoxnenue ommOoKk B npeoOpa3oBaHMSIX U BbIYMC- TaToB
JeHUsIX (OTHOCHUTCS KO BCEM MYHKTAaM MPOTrPaMMBbl) CTaBuTCA TECTUPO-
Kopuu, cre- | O3HaKOMJIEHHE C TIOHATHEM KOPHS n-if cremnenu, cpoii- | TP TOMHO- | paypsg.
IIEHW, JIOTa- | CTBAMM PAJMKaJIOB U IIPaBUJIaAMU CPABHEHUSI KOPHEH. Te  orBeTa | Ouenka
pUGMBI DopmMyJIMpOBaHUE OINPEICICHUSI KOPHS W CBOMCTB | WM  pelle- | PE3YJib-
KOpHEH. Bbluncienne u cpaBHEHHE KOPHEH, BBINOJ- | gug B 00b- | TATOB
HEHUE MPUKUJIKH 3HAYCHUS KOPHSI. eMe 90% - | BPIIOJI-
[IpeoOpazoBaHre YUCIOBBIX U OYKBEHHBIX BBIpaXKe- 100%, HEHUA
HUU, COIEpKAIIMX PaJUKAIIBL. Aomar-
BrimonHenue pacueToB mo ¢opmyiaam, CoIAep:Kalum Ouenka «» | yyx  3a-
paaMKabl, OCYyLIECTBIsS HEOOXOAUMEIE MOACTaHOBKK | CTABHTCH JAHHH.
U IpeoOpazoBaHMsL. npu nonHo- | Onenka
OrnpeziesieHe paBHOCUIILHOCTH BBIPOKEHUM C paau- | Te  orBeTa | PE3YJIb-
KaslaMu. PellieHne nppanroHanbHbIX YPaBHEHUH. Wi pere- | TaTOB
O3HakoMIIEHHE C MOHATUEM CTENEHU C JACHCTBUTEIb- HUS B OOB- HPOBG-
HBIM TOKa3aTeJeM. JEHHOTO
. eme 70% -
HaxoxneHue 3Ha4eHWM CTENEHW, HCHOJB3YyS IIpU SK3aMe-
HEO0OXOIUMOCTH UHCTPYMEHTAIbHBIE CPEICTRA. 89%, Ha.
3anuceiBaHUE KOPHS N-M CTETIEHW B BHJIE CTETICHH C Onenka «3»
JIpOOHBIM MOKa3aTeIeM U Ha000poT. CTaBUTCS
DopmMyJIMpOBaHUE CBOWMCTB CTENeHeW. Beruucienue Opy  TOJIHO-
CTENEHEN C palMOHAJbHBIM IIOKA3aTEIeM, BBIIOIHE- | te  orBeTa
HHE NPUKWIKH SHAYCHWS CTENCHH, CPABHEHHE CTene- | o, perre-
HE.
[IpeoOpa3zoBanre YUCIOBBIX M OYKBEHHBIX BBIpaXKe- HES B 00D
HUM, coflepKalIUX CTeNeHH, MpUMeHss cBoiicTa. Pe- | M€ S1% -
IIEHHE TTOKA3aTeIbHBIX YPaBHEHHIA. 69%,
O3HakoMJIeHHE C MpPUMEHEHHeM KopHeill u cremeHeil | OueHka «2»
MIPU BBIYUCIICHUH CPEIHMX, JIETIEHUU OTpe3Ka B «30J10- | CTABUTCS
TOM CeYeHUn». PelleHne MNPUKIAAHBIX 33Ja4 Ha | P TOJIHO-
CJI0KHBIE TPOLEHTHI T€  OTBeTa
IIpeobpaszo- Brimonnenue mnpeoOpazoBaHUil BBIpAXKEHUN, TpUMe- | UM pelle-
BaHMe aireb- | HeHne (HOPMYII, CBA3AHHBIX CO CBOMCTBAMHM CTEIEHEH | HUS B 00b-
pandecKux U Jorapu(MoB. eme 50% u
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BBIPAKEHUN Onpenenenre 00aCTH JOMYCTHUMbIX 3HAYEHUH Jiora-
pudmMmudeckoro BeIpakeHus. Pemenue norapudmude-
CKHMX YpPaBHEHUU

OCHOBbBI TPUT"TOHOMETPHN

OcHoBHbIE W3ydyeHne paaMaHHOIO METO/a W3MEPEHHUs YIJIOB

HOHATUS BpAILlIEHUs U MX CBSI3U C IpanycHoil Mepoil. M300pa-
YKEHHUE YIJIOB BpalllEHUsI HA OKPYKHOCTH, COOTHECEHUE
BEJIMYMHBI YIJIa C €r0 pacloyOKEHUEM.
DopMyIUpOBaHUE ONPEICICHUNH TPUTOHOMETpPUYE-
CKUX (YHKUUI 1JI yIJIOB IIOBOPOTa M OCTPBIX YIJIOB
OPSMOYTOJIBHOTO TPEYroJbHUKA M OOBSCHEHHE UX
B3aUMOCBSI3H

OcHoBHbIE [IpuMeHEeHHE OCHOBHBIX TPUIOHOMETPUYECKUX TOXK-

TPUTOHOMET- | I€CTB JUIsl BBIYMCIIEHUS 3HAUEHHH TPUIOHOMETpUYE-

pu4eckue CKUX (DYHKIIHIA 1O OJHOM U3 HUX

TOKJIECTBA

[Ipeobpazo- W3yueHne OCHOBHBIX ()OPMYJI TPUTOHOMETPHUH: (op-

BaHUS  IPO- | MyJIbl CJIOKEHUS, YIBOCHHUS, NIPE0OpPa30BaHUs CyMMbI

CTeHInxX TPUTOHOMETPUUECKUX (PYyHKUIMH B IpPOU3BENEHUE U

TPUTOHOMET- | MPOU3BEIEHUS B CYMMY U IIPUMEHEHHE IPU BBIYMCIIE-

pUYECKHUX HUU 3HA4YEHMs] TPUTOHOMETPUUYECKOI'O BBIPAXKECHUS U

BBIPQ)KEHUI | YIPOILIEHHUS €ro.
O3HaKOMJIEHHE CO CBOICTBAaMHM CUMMETPUM TOYEK Ha
€IMHUYHOM OKPYXHOCTH M IPUMEHEHUE UX JUIS BBIBO-
na GopMya IpUBEACHUS

IIpocreiimme | Pemenue mno ¢opmynaM H TPUTOHOMETPHUECKOMY

TPUTOHOMET- | KPYTy POCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUM.

pudecKue [TpuMeHeHHne OOLIMX METOJOB pEIICHUS YpaBHEHHH

ypaBHEHUsI U | (IpUBEIEHUE K JIMHEWHOMY, KBaJIpaTHOMY, METO]l pa3-

HEPABEHCTBA | JIOXKCHHSI HAa MHOXHUTENHM, 3aMEHbl MEPEMEHHON) IIpH
peLIeHUH TPUTOHOMETPUUYECKUX YPABHEHUH.
YMeHue orMmeuaTb Ha Kpyre peIIeHus MNPOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB

Apkcunyc, O3HakoMJIEHHE C TOHSATHEM OOpATHBIX TPUTOHOMET-

apKKOCHHYC, | pUYECKUX (PYHKIIHH.

apKTaHI€HC W3ydyeHne oOmnpeneseHnii apKCUHyca, apKKOCHHYCa,

qucia apKTaHreHca Yucia, GopMyIHMpOBaHUE MX, U300paxke-
HUE Ha €IMHUYHOW OKPYKHOCTH, IPHUMEHEHHUE IIpU
pelIeHUN YPAaBHEHUI

®YHKIMH, X CBOUCTBA U TPA®UKU

DyHKIMH. O3HaKOMJIEHHE C TIOHATHEM IIEPEMEHHOM, TpUMEpaMu

[lonsaTe 0 | 3aBUCHMOCTEN MEXAY NEPEMEHHBIMHU.

HenpepbIBHO- | O3HaKOMIIEHHE C TOHATHEM TpaduKa, ONpe/eleHue

CTH QYHKIMH | MPUHAJIEKHOCTH TOUKH rpapuky ¢yHkuuu. Onpene-
JeHue no ¢opMmyie MpocTenlIeld 3aBUCUMOCTH, BUIA
ee rpaduka. Beipaxxenue mo Qopmyne omHOU Tepe-
MEHHOM 4epe3 Apyrue.
O3zHakoMJIeHHE ¢ omnpeaeseHneM (PpyHKIUU, GopMyITHu-
pOBaHMUE €rO.
Haxosxnenne o0nacTu onpeneneHus U 00J1acTu 3Hade-

MCHCECC.
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HUN QyHKIMH

CBoiicTBa

¢byHKIMN.

I'paduaeckas
WHTEpIIpeTa-
uus.  ITpume-
pBl PyHKITHO-
HaJIbHBIX 3a-
BHCHUMOCTEH B

O3zHakoMJIeHHE ¢ ITpUMepaMu (PYHKIIMOHAJIBHBIX 3aBU-
CUMOCTEH B pEalIbHBIX IpOLEccax W3 CMEXHBIX JHC-
LUTLJIUH.

O3HakOMJIEHHE C [OKa3aTEIbHBIMU PACCYKACHUSIMU
HEKOTOPBIX CBOMCTB JIMHEHMHONW W KBaJpaTUYHOU
(GyHKUIMH, TPOBEACHNE HUCCIEIOBAaHUS JTMHEWHOM, KY-
COYHO-JIMHEHHOM, TPOOHO-TMHEWHON M KBaJIpaTUIHOU
¢ynkuuii, noctpoenne ux rpadukon. [loctpoenue u

peanbHbIX yreHue rpaduxoB ¢pyHkuui. MccnenoBanue GyHKIuM.
nporeccax u | CocraBieHue BHIOB (PYHKUMH 1O JaHHOMY YCJIOBHIO,
SBJICHUSIX peleHue 3a7ad Ha SKCTPEMYM.
Brinonnenue npeobpa3zoBanuii rpadguka GyHKIMH
OO0parHsble N3yuenue noHsaTHst 00paTHON (QyHKIMH, onpeeseHne
byHKIIN BUJAa M TOCTpoeHHe Trpaduka oOpaTHOW QYyHKUIUH,
HaXO0XXJIeHHUE ee 00JIacTH oIpeieeHusl U 001acTH 3Ha-
yeHuil. [IpumeHenue cBOMCTB QYyHKIMMA MPU UCCIEIO0-
BaHUM YPAaBHEHUH U PEIICHUH 33]1a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (DYHKIIUU
Crenennble, | Boruncnenue 3HaueHuil QyHKIMI 10 3HAUEHUIO apry-
[OKa3areiab- | MEHTA.
Hbple, Jiora- | OnpenesneHue MOJOXKEHUsS TOYKM Ha rpaduke 1o ee
pudMHUECKUE | KOOpIUHATaM HAa000POT.
U TpUroHo- | Mcnonp3oBaHue CBOMCTB (DYHKIMH A7 CpaBHEHUS
METpHUYECKUE | 3HAYCHHI CTETICHEH U Jorapru(MoB.
GyHKIHU. [Toctpoenue rpadukoB CTENEHHBIX M JOrapudpmuye-
ObpaTHble CKUX (PYHKIIHH.
TpUroHOMeT- | PelieHune mokasaTenbHbIX M JOTapH(PMHUUECKUX YpaB-
pudeckue HEHHI ¥ HEPABEHCTB 110 N3BECTHBIM aJITOPUTMAM.
byHKINN O3HaKkOMJIEHHE C TOHSTHEM HENpEephIBHON NepHoIu-

yecko QpyHKIMH, (HOpPMYTUPOBAHUE CBOMCTB CHHYCA
U KOCUHYCa, TOCTPOEHHE UX IPahuKoOB.
O3HaKOMJIEHHE C MOHSATHEM TapMOHUYECKUX Kojeda-
HUI M npuMepamMM TapMOHMYECKMX KojeOaHud s
OMMCAaHUS TPOLECCOB B (PU3MKE U JIPYrMX OO0IaCTAX
3HAHHUS.

O3HakoMJIEHHE C TIOHATHEM Pa3pbIBHOW MNepHOAHYe-
cKoi pyHKIMH, POopMyTHPOBAaHHE CBOICTB TaHTE€HCA U
KOTaHT'€HCa, IOCTPOEHUE UX I'pauKOB.

[TpuMeHeHne CBOWCTB (yHKUMI JJIsl CpaBHEHUsS 3Ha-
YEHHUI TpUTOHOMETpUYECKUX (QYHKIIUH, peleHus Tpu-
TOHOMETPUYECKUX YPABHEHUM.

[Toctpoenue rpapukoB OOpaTHBIX TPUTOHOMETpHYE-
ckux (yHKIOMA W ompeneneHue Mo rpadukaM uX
CBOMCTB.

Brinonnenue npeobpazoBanus rpaduKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IlocnenoBa-
TETbHOCTH

O3HakOMJICHHE C IIOHSATHEM 4YHCIOBOM IOCICIOBA-
TEJNLHOCTH, CIIOCO0aMH €€ 3aaHus, BRIYMCICHUSIMH €€
YJICHOB.
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O3HakoOMJICHHE C MOHATHEM Ipefelia Mocae10BaTeb-
HOCTH.

O3HaKOMJICHHE C BBIYMCIIEHUEM CYMMBI OECKOHEUHOTO
YHUCIIOBOTO psAJa Ha NpPUMEpPE BBIYHUCICHUS CYMMBI
0eCcKOHEUYHO YOBIBaIOIIEH I'€OMETPHUECKON Mporpec-
CHH.

Pemenne 3amay Ha mpuMeHeHHE (HOPMYIBI CYMMBI
0ecKOHEYHO YOBIBaIOIIEH T'€OMETPHUYECKON Mporpec-
CHH

[IpousBognas
U ee MpuMe-
HEHHE

O3HaKOMJICHHE C TOHSITHEM ITPOU3BOTHOM.

N3yuenne u (GopMyIHpOBaHHE €€ MEXaHHMYECKOTO H
F€OMETPUUYECKOTO CMBICIA, U3yYEHUE AITOPUTMa BbI-
YHUCIICHUSI TPOU3BOJHOM HA MPHUMEPE BBIYUCIICHHUS
MIHOBEHHOH CKOPOCTHM U YIVIOBOro KoaguiueHTa
KacaTeJIbHOM.

CocraBieHue ypaBHEHUs KacaTelIbHON B OOIIEM BH/IE.
YcBoenne mnpaBuwin auddepeHupoBaHus, TaOTUITBI
MPOU3BOJHBIX 3JIEMEHTAPHBIX (PYHKIIMIA, TPUMEHEHUE
st muddepeHnEpoBanus  QYHKIUH, COCTAaBICHUS
ypaBHEHUS KacaTeIbHOM.

W3y4eHne TeopeM O CBS3U CBOHCTB (DYHKIIMH M TIPO-
U3BOJHOMN, (OPMYIUPOBKA HX.

[IpoBenenue ¢ MOMOIIBO MPOU3BOJHON UCCIIEIOBAHUS
byHKIMH, 3a1aHHON (pOopMyIIOii.

VYcraHoBneHre CBSI3M CBOMCTB (DYHKIIMM U MPOU3BO/I-
HOM 10 UX rpaduKam.

IIpumMeHeHrne TPOW3BOAHOM I pPELIECHHs 3aJad Ha
HAXO0X/ICHWE HAauOOJIbIIEro, HANMEHbBIIIETO 3HAYEHUS U
Ha HaX0XJICHHE YKCTpeMyMa

[TepBoobpas-
Had W HHTC-
rpain

O3HakoMIIeHHE C TIOHSATHEM MHTErpaja u rnepBoolpas-
HOM.

N3yueHune mnpaBuiia BBIYUCIEHUS MEpBOOOpa3HONW WU
teopeMbl HproToHa— JleiOnuna.

Pemenue 3a1a4 Ha CBsI3b NEPBOOOPA3HON U €€ Mpou3-
BOJIHOM, BBIUMCJIICHUE TMEPBOOOpPA3HOW ISl JaHHOU
byHKINN.

Pemenune 3amau Ha nmpuMeHeHHE WHTErpajia JUisl BbI-
YuCIeHUs (U3NYECKUX BEJIMYMH M IIJIOMIAeH

YPABHEHU A

N HEPABEHCTBA

YpaBHeHud U
CUCTEM YpaB-
HeHui. Hepa-
BEHCTBA U
CHUCTEMBI He-
pPaBeHCTB  C
IByMsl Tiepe-
MEHHBIMH

O3HaKOMJIEHHE C MPOCTEUIIMMU CBEICHUSIMH O KOp-
HSX aireOpanvyeckuxX YpaBHEHUH, MOHATHSIMH HcCClie-
JIOBaHUs YPAaBHEHUHN U CUCTEMY PaBHEHUM.

N3yuenue Teopuu paBHOCWIBHOCTH YpPaBHEHHMM U €€
npuMeHeHud. [loBTopeHue 3amucu peLIeHUs CTaH-
JMapTHBIX ypaBHEHHWH, MpPHEMOB MpeoOpazoBaHUs
YpaBHEHUN [UIs CBEIEHUA K CTaHJAPTHOMY YypaBHe-
HUIO.

Pemienne panyvoHaNbHBIX, UPPAalMOHAIBHBIX, ITOKA3a-
TEJIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUH M CHU-
CTEM.
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Hcnonp3oBaHue CBOMCTB W TpadukoB (yHKUMN IS
peuieHusi ypaBHeHHU. [IoBTOpeHHME OCHOBHBIX MpHe-
MOB PELIEHUSI CUCTEM.

Pemenne ypaBHeHHMH ¢ IPUMEHEHHEM BCEX IPUEMOB
(pa3no)xeHusi Ha MHOYKUTEIIN, BBEICHUS HOBBIX HEU3-
BECTHBIX, MIOJCTAHOBKH, I'pa)ue€CKOro METOAA).
Pewenne cucreM ypaBHEHMI ¢ IPUMEHEHUEM pa3iiny-
HBIX CIIOCOOOB.

O3znakomiieHHE C OOIIMMHU BOIIPOCAMHU PELICHHs Hepa-
BEHCTB U HCIOJIb30BaHHUE CBOWCTB M IpaduKoB (yHK-
LU IIPU PELLICHUN HEPaBEHCTB.

PenieHyne HepaBEHCTB U CUCTEM HEPABEHCTB C IpUMe-
HEHUEM Pa3JIMYHbIX CIIOCOOOB.

ITpuMeHeHne MaTeMaTUYECKUX METOJOB Ul PEILCHUS
COJepKATeNbHBIX 3a/a4 W3 pa3IMyHbIX oOO0JacTei
HayKM U NpakTUKU. VIHTepIIpeTupOoBaHUE PE3yIbTAaTOB
C YYETOM pEAIbHBIX OTPAaHUYECHH.

DJIEMEHTBI KOMBMHATOPHKY, TEOPUM BEPOSATHOCTEHN U

CTATUCTHUKU
OcHoBHbIE N3yuenune npaBuwiia KOMOMHATOPUKU U IMPUMEHEHHE
MIOHSTHS IIPU pEeIIEHNH KOMOMHATOPHBIX 3a/au.
KoMOuHaTO- | PemeHne koMOMHATOPHBIX 3a/1a4 METOJIOM Iiepedbopa u
pUKH 110 IPABWIIY YMHOXKEHHS.
O3HakoMJIEHHE C MOHATUSIMU KOMOMHATOPHKH: pPa3-
MEIIEHUSIMH, COYETaHUSIMH, MEepecTaHOBKaMU U ¢op-
MyJIaMU JJIS1 UX BBIYUCIICHUS.
OOBbsicHeHHE U TPUMEHEHHE (POPMYIT [T BBIYUCICHHUS
pa3MEILEeHNH, IEPECTAHOBOK U COYETAaHUH IpU pele-
HUU 33]1a4.
O3znakominieHne ¢ OmHOMOM HbIOTOHA M TpeyrojbHU-
koM [lackais.
Pelenne npakTUYeCKUX 3a1a4 C UCIIOJIB30BAHUEM I10-
HSTUH U IpaBUJI KOMOMHATOPUKHU
OneMeHThI N3yyeHune KiacCUYeCKOro OIpPENEICHUsT BEPOSITHOCTH,
TEOPUU BEPO- | CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMME€ BEPOSATHO-
ATHOCTEH cTeM.
PaccmoTrpenne nmpuMepoB BBIUHCIEHUS BEPOSTHOCTEM.
Pemenue 3a1ay Ha BBIYMCIICHHE BEPOSTHOCTEH COOBI-
THI
IIpencrasne- | O3HaKOMIJIEHHME C MPEICTABICHUEM UYHCIOBBIX JaHHBIX
HHE€ JAaHHBIX | U UX XapaKTepUCTUKAMHU.
(Tabnuis! Pemenne mpakTHuecKux 3ajaad Ha 0OpabOTKy 4HMCIIO-
JUarpaMMbl, | BBIX JIAHHBIX, BBIYMCIIEHUE UX XaPaKTEPUCTUK
rpadukm)
I'EOMETPUA

IIpsimMblIe u
IJIOCKOCTH B
IIPOCTPAHCTBE

@opMynupoBKa MW NPUBENECHUE JI0KA3aTEIbCTB IIPHU-
3HAKOB B3aMMHOTO PACIIONIOXKEHHS MPSAMBIX U IJIOCKO-
creil. Pacro3HaBaHume Ha 4yepTekax M MOJEIAX pas-
JUYHBIX CIy4YaeB B3aMMHOTO PACIOJIOKEHHUS MPSIMBIX
Y TUNIOCKOCTEW, apT'yMEHTUPOBAHUE CBOMX CYKICHMI.
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DopMyJIMpOBAaHUE  ONPEACIICHUN, NPU3HAKOB U
CBOMCTB MAapaUIENbHBIX M NEPHEHAUKYIISIPHBIX IUIOC-
KOCTEH, ABYTPAHHBIX U JUHEHHBIX YIJIOB.
BrllioniHEHUE TOCTPOEHUsT YIJIOB MEXKIAY HPSIMBIMH,
IIPSIMOM U IIIOCKOCTBIO, MEXKAY IUIOCKOCTAMM I10 OIH-
CaHUIO U pacllO3HABaHUE UX HA MOJEIISX.

IIpuMeHeHre TNPU3HAKOB U CBOMCTB PAaCIOJIOKEHUS
MPSIMBIX U IJIOCKOCTEH MPHU PEIICHUH 3a7a4.
N300paxeHne Ha PUCYHKaXx M KOHCTPYMPOBaHUE Ha
MOJEIIAX NEPHEHANKYJIAPOB U HAKIOHHBIX K IJIOCKO-
CTH, MPAMBIX, NAPAJUICIBHBIX IUIOCKOCTEH, YIJIOB
MEXIy HpSAMON U IUIOCKOCTBIO U OOOCHOBaHHE IIO-
CTPOCHHS.

Pemenne 3ama4 Ha BBIYMCIEHUE TE€OMETPUUYECKUX Be-
anurH. ONMCHIBAaHUE PACCTOSHUSA OT TOYKHU JI0 IJIOC-
KOCTH, OT MPAMOU /0 IUIOCKOCTH, MEXKIY IIOCKOCTSI-
MH, MEXAY CKPEUIMBAIOIIMMUCS NPSIMBIMH, MEXKIY
IIPOU3BOJILHBIMU (PUTYpaMU B IPOCTPAHCTBE.
@opMyIMPOBAHUE U JOKA3bIBAHHE OCHOBHBIX TEOPEM
0 paccTOsIHUAX (TEOPEM CYILIECTBOBAHMsI, CBOMCTBA).
H300paxeHne Ha yepTexax U MOJEISAX PacCTOSHUS U
000CHOBaHHE CBOMX CyxJeHui. OnpezeneHue U Bbl-
YHUCJICHHE PAcCTOSIHUM B mpocTpaHcTBe. [IpuMenenue
(dopMyJ U TEOpEM IIIIAaHUMETPUU JJISl pELICHUS 3a/1a4.
O3HakoMJIEHUE C TOHATUEM NapaJLIEIbHOTO MPOEKTH-
poBaHus U ero cpoiictBamu. opMynupoBaHue Teope-
Mbl O IUIOLIAAM OPTOIOHAJIBHOM IPOEKLIUH MHOTO-
YTOJIbHUKA.

[TpuMeHeHue Teopuu 17151 000CHOBAHUS MOCTPOSHUH U
BBIYMCIICHHUM.

ApPryMEHTHpOBaHUE CBOMX CYXACHHH O B3aHUMHOM
pPacnoJ0KEHUU IPOCTPAHCTBEHHBIX PUTYP

MHororpasn-
HUKH

Ornucanue U XapakTepUCTUKA Pa3IMYHbIX BUJIOB MHO-
TOTPAaHHUKOB, IIEPEUMUCIEHUE MX DJJIEMEHTOB U
CBOJNCTB.

N300paxeHrie MHOTOTPAaHHUKOB U BBIIIOJIHEHUE I10-
CTPOEHHUSI Ha M300paKEHUSIX U MOJENSIX MHOIOIpaH-
HUKOB.

BblunciieHre JTUHEHHBIX JJIEMEHTOB U YIJIOB B IIPO-
CTPaHCTBEHHBIX KOHQUIypalUsix, apryMEHTHpPOBaHUE
CBOUX CYXKICHUM.

XapakTepucTuka U n300pakeHHe CEYeHMsI, pa3BEPTKU
MHOT'OI'PAHHUKOB, BBIYHUCIIECHUE IUIOLIANEH IOBEPXHO-
CTEN.

[Toctpoenue mnpocTeimnx ceueHU KyOa, MPU3MBI,
nupamuiel. [Ipumenenre ¢pakToB U cBeleHUN U3 IUIa-
HUMETPUHU.

O3HakoMJIEHUE C BUJAMU CUMMETPUI B IIPOCTPAHCTBE,
dbopMynupoBaHUE OMpPENIEICHU U CBOMCTB. XapakTe-
pPUCTHMKA CHMMETPHUH TE€J BPAIICHHWs] U MHOTOTPaHHU-
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KOB.
[IpruMmeHeHre CBOWCTB CUMMETPUU NPHU PEUICHUU 3a-
Jau.

Hcnonp3oBaHne MpUOOPETEHHBIX 3HAHWUN ISl MCClie-
JIOBAaHUS U MOJCIIMPOBAHUS HECTIOKHBIX 3a7a4.
H300paxeHne OCHOBHBIX MHOTOTPAaHHUKOB U BBIIOJI-
HEHHE PUCYHKOB MO YCJIOBHSIM 3aJ1a4

Tema wu mno-
BEPXHOCTH
BpaIeHus

O3HakoMJIEHHE C BUJIaMH TeJl BpalleHus, GopMyIupo-
BAaHHE UX ONPEIECICHUN U CBOWCTB.

DopMyIUPOBaHUE TEOPEM O CEYEHHMM IIapa IIJIOCKO-
CTBIO U TUIOCKOCTH, KacaTelIbHOM K cdepe.
XapakTepucTUKa U HM300pakeHUE Tel BpallleHUs, MX
pa3BEpTKH, CCUCHHUS.

Pemenne 3a1a4 Ha OCTPOEHUE CEYECHUM, BBIYMCIICHUE
JUIMH, pacCTOSAHUM, yIJIOB, ruiowmanei. IIpoBenenne
JIOKa3aTeNIbHBIX PaCCYKICHUN IIPU PEIICHUU 3aay.
IIpuMeHeHne CBOWCTB CHMMETPUM IPU PELICHUU 3a-
Jlay Ha TeJla BpalleH!s, KOMOUHAIIHIO Tell.
N300paxeHre OCHOBHBIX KPYIJIBIX TEJI U BBIIIOJHEHUE
PHUCYHKA 110 YCJIOBHIO 3a/1a4U

N3mepenus B
reoOMeTpHUH

O3HaKOMJICHHE C IOHATHUAMU INIOIAAN U 00beMa, aK-
CHOMAaMH ¥ CBOMCTBaMH.

Pemenne 3agad Ha BBRIYMCIICHHE ILIOMIAACH IIOCKHX
buryp ¢ npuMeHEeHHEM COOTBETCTBYIOIIUX (HOPMYI U
(akToOB U3 IUIAHUMETPHH.

W3ydeHue TeopeM O BBIYUCIEHUU 00BEMOB IMPOCTPaH-
CTBEHHBIX T€Jl, pelIeHUE 3a7a4 Ha MpUMEHEeHHe (op-
MYJT BEIUUCIICHUS 0O0HEMOB.

W3yuenue ¢opmyn uisi BBIYMCIEHUS IUIOMIAJEH TO-
BEPXHOCTEW MHOTOTPAHHUKOB U TE€J BpalllCHHUS.
O3HaKOMJICHHE C METOJOM BBIYMCJICHHS IIJIOIAIH I10-
BEPXHOCTH c(ephl.

Pemenue 3a1aq Ha BRIUKUCICHUE TUIOMAJEH TOBEPXHO-
CTH IPOCTPAHCTBEHHBIX TEI

Koopannatsr
U BEKTOPBI

O3HakomileHHE C MOHATHEM BekTopa. M3ydeHue ne-
KapTOBOM CHUCTEMBI KOOPAWHAT B IIPOCTPAHCTBE, IIO-
CTPOCHHE IO 3a/IaHHBIM KOOpJAMHATaM TOYEK M ILUIOC-
KOCTEH, HaXOKAECHUE KOOPAUHAT TOUYEK.

Haxoxxnenue ypaBHEHUN OKpPYKHOCTH, CQepbl, IMI0C-
KOCTHU. BbI4ynClIeHrE pacCTOSTHUN MEXY TOUKaMU.
N3yueHne CBOWCTB BEKTOPHBIX BEJIMYUH, IIPABUII pa3-
JIO)KEHMSI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBUJI HAXO0XKJICHHUSI KOOPIMHAT BEKTOpPA B MPOCTPAH-
CTBE, IIPaBUJI JNEUCTBUHI C BEKTOPAMH, 3aJaHHBIMU KO-
OpJIMHATAMH.

IIpuMeHeHHe TeopuM NpHU PEIICHMM 3a1ad Ha JcH-
CTBHs C BEKTOpaMHu. M3ydeHue CKaasipHOro NnpousBe-
JIEHUs BEKTOPOB, BEKTOPHOI'O YPaBHEHHs NPIMOU U
m10ckocTH. [IpuMeHeHne Teoprun pu penieHny 3a1ad
Ha JIEHCTBHS C BEKTOpPAMH, KOOPIMHATHBIA METOJ,
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MPUMCHCHUC BCKTOPOB JIsI BBIYHUCJIICHUA BCIIMYUH YTI-
JIOB U PACCTOSIHUM.

O3HakOMJIEHHE C J0Ka3aTeJbCTBAMU TEOPEM CTEPEO-
METPUU O B3aMMHOM PACIOJIOKEHUHU MPSIMbBIX U ILIOC-
KOCTEH C UCIOJIb30BAHUEM BEKTOPOB
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