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PaGouas mporpamma y4eGHOM IUCHHMIUIMHEI paspaboTaHa Ha OCHOBC tpedosanuit GI'OC
cpesiHero obmero 00pasoBaHys, IPEIbABIAEMBIX K CTPYKTYPE, COAEPKAHUIO U Pe3yJIbTaTaM 0CBOCHHA
yaeGHo#l auctuUMHEL «MareMaTnkay, B B COOTBETCTBAM ¢ PEKOMEHIAIMAMA 110 OPTaHM3ally 0Ty~
YeHHs CpejHero o0IIero 06pazoBaHUs B Ipeenax OCBOCHHS 00pa30BaTeNbHBIX MPOrpaMM CpeHero
npo(eccHoHanpHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO obmero obpazoBanus ¢ ydeTom IIpuMepHOi
OCHOBHOH 0Gpa30BaTeNBHOM NPOrpaMMBel cpeHero obuiero 00pasoBanHus, 000PEHHOH pelCHHEM be-
JIepanbHOro y4eOHO-MEeTOIHYECKOro OObeANHEHUS 110 obmemMy 00pasoBaHUIO (IPOTOKOI OT 28 HIOHS

2016 1. Ne 2/16-3).
Pa3zpaboTuuk: Bacuisesa E.H., npenonasatens Kanamickoro gpuinana QUHYHHBEPCUTETA.

Penensent: Koconano Iennaauii Mpanosuy, aupexktop KaHauickoro neJaroruyeckoro KounenKa

Munobpazopanus Yysamiuu.

Pabouas IIporpamMma JHCIOHIITHHBI paccMoTpeHa v pEKOMEHJI0BAHa K YTBEPIKICHHUIO HA 3accIannmn
Hpeﬂ,MeTHO—HHKHOBOﬁ KOMHCCHH 0OIIHX Ir'yMaHHUTapHBIX, COLMAJIBHO-2KOHOMUUCCKHUX H €CTCCTBEHHO-

Hay4dHBIX JJUCIUIIIHH.

[Tporokon Ne g ot « Ty Uteree 2021 roza

[pencenarenn: 4 ‘%;7 /3.J1. Tlnatoxosa /




PEIEH3M A

Ha pa66qy10 nporpammy yuebro# mucrummaasl OJ11.09. «Maremarukay
no crenuansHocTsM 38.02.02 CtpaxoBoe 1emo (110 oTpaciisMm)

Peuenzent: Koconanor lennanuit Mpanoruu, mupektop KaHalIcKoro memarormyeckoro KOJUIEIKa
Munobpazoranus Uysarmmmm.

PaGouas nporpaMma yueOHOH MHCIMIUIMHBEI paspaboTaHa Ha ocHoBe TpeboBanuii @PIOC
cpefiHero o01ero o0pa3oBaHusl, IPEIBSIBISIEMBIX K CTPYKTYpPe, COJAEPIKAHUIO U pe3yIkTaTaM OCBOEHHUS
yueOHOH aucHUIUIMHBL «Maremaruka», ¥ B COOTBETCTBHHM C PeKOMeHJAlMSIMH TIO OpraHHU3alluH
MOJy4eHHs CcpegHero oOIero oOpa3oBaHHA B Mpeferax OCBOEHHS 00pa3oBaTelbHBIX IMPOrpaMM
cpemHero mpodeccHoHaNbHOrO o0pa3oBaHus Ha 0aze OCHOBHOIO o0IIero oOpa3’oBaHHsA C YYETOM
[TpumepHOit OCHOBHOM 00pa3oBaTeNLbHOM MpOrpaMMEI cpefHero ofimero odpazoBaHus, 0A00peHHOH
pemerneM heaeparbHOro yueOHO-METOqMYECKOTO 00BeIUHEHHS TT0 06IIeMy 00pa3oBaHmIO (IIPOTOKOI
o1 28 urons 2016 . Ne 2/16-3).

Bixmouaer B cebs: oOmryro XapakTepHCTHKY paboueil mporpaMMbl y4eOHOM JIHCIHILIHHBI
(moscHUTeNbHAs 3amMcka, o0Ias XapakTepHcTuka yueOHOM AaucuMImMHbl «Maremarukay, MecTo
JUCLHUIUIMHEL B CTPYKTYpPE OCHOBHOM 00pa3oBareibHO IPOrpaMMBl, LIEJIH U MIaHUPYEMBIE Pe3yIbTaThl
OCBOEHHUS JMCLHMIIJIMHBL); CTPYKTYpY W copepxanue y4yeOHOH jucuMiuidHbl (00beM yueOHOI
JUCLHHUIUIMHBL M BUJBl Y4eOHOH paboThl, TEMATHYECKUH IJIAaH W COlep)KaHHe yueOHOH MUCIHIUIHHEI);
YCJIOBHSI peaM3allii IporpaMMbl YueOHOH AUCIMILIMHE] (MaTepHalbHO-TeXHHYECKoe obecmeuenue,
HH(pOpMALMOHHOE ObecrieyeHHe pealu3allii IIPOrpaMMbl); KOHTPOJIb U OLIEHKY Pe3yIbTaToB OCBOEHHUS
JOHCITUIIIINHEL.

MaxkcumainbsHas ydeOHas Harpyska — 363 yaca, B TOM 4HCIIe:

- obs3arenpHas aynutopHas yaebnas Harpyska — 242 yaca;

- caMocTosTeNnpHas pabora — 121 yac.

Bun npomexyTodHOM arTecTaniy — dK3aMeH.

Conepsxanne TUCITUIUIMHBI COOTBETCTBYET TPEeOOBAHUSAM K pe3yIbTaTaM OCBOSHUS TUCITHUILIMHEI
cormacHo oOpazoBaTeNnbHOM mporpaMMe o crenuanbHocTaM 38.02.02 CtpaxoBoe aeno (1o oTpaciisiM).

Pexomennyemoe — umudopmanuonHoe — 00€CIEUEHHE  COOTBETCTBYET  AKTYalbHOCTH |
COBpPEMEHHOCTH.

Pabouyasg nporpamMva yueOHOH nucuuIuiMHEB «Maremarukay MOKET OBITh PEeKOMEHIOBaHA IS
IpUMeHeHus B yueOHoM mporecce 1o crnenuanbHoctsM 38.02.02 CtpaxoBoe Hemno (o oTpacism).

Tara 20 0 & Lo Iloxmucs
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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

MakcuManbHas yaeOHas Harpyska (BCero) 363
OGs3arenbHas ayIuTOpHas yuebHas Harpyska (BCero) 242
B TOM YHCJIE:

MIPAKTUYECKHE 3aHATHS 120
CamocrosiTenbHas pabora odydaromierocs (BCero) 121
B TOM YHCIIC

penieHue 3aaa4y 121
[TpomexyrouHas arrectanus B popMe IK3aMeHa 18




2.2. TemaTn4yecKHil IJIAH U COJAepPKAHME YUeOHOW TUCUMIJIMHBI

Haumenosanue O6bem | YpoBeHb
Pa3ICIIoB 1 ToM Coneprxanue yueOHOro MaTepuasia 1 (opMbl OpraHu3aluu AEATEIbHOCTH 00Y4atoIuXcs 5 yacax | ocBOGHIMS
1 2 3 4
BBenenne Ponp MaTemaTuKH B HayKe, TEXHUKE, SKOHOMHKE, HH(OPMALIMOHHBIX TEXHOIOTUAX U IPAKTUYECKON 2 1,2
nestenbHocTH. Llenu u 3amaun n3ydeHus MaTeMaTUKH npu ocBoeHuu cneruansHocteit CIIO.
Pasnen 1. Anrebpa. 38
Tema 1.1. CopepxaHne yaeOHOro Marepuaa 10 1,2,3
Pa3Butne nonsaTus o 1.1lenble u paunoHanbHbIE yuca. [lelficTBUTEeNbHbIC Yncna. [lpubaudicennsie 8bl4UCIeHU.
quciIe. 2.KomnnexcHole yucaa.
B ToM unciie, NpakTUYECKUX 3aHATUH 6
1. ITpakTrueckoe 3ansiTHEe «ApubMETHYECKHE ISHCTBUS HAJl YUCIaAMHU, CDABHEHUE YMCIIOBBIX BBIPAKCHUN 2
2. Ilpaktiueckoe 3ansatue «HaxoxxaeHne NpuOIMKeHHbIX 3HAYCHUH BEJIMYMH U TOTPELIHOCTEH BEIYUCICHHH 2
(aOCOIOTHOM M OTHOCHUTEIIEHOM)»
3. Ilpaktuueckoe 3anstue «IIpubnueHHble BEIUMCIECHUS U PELICHHs IPUKIIAIHBIX 3a/1a49» 2
Tema 1.2. CopnepxaHnue yueOHOro Marepuasa 28 1,2,3
Kopnu, crenenu u 1. Kopuu u crenenu. KopHu HaTypajibHOM CTENIEHH U3 YKCIIa U UX CBOWCTBA.
J0Tapu(MBbl. 2. CTeneHu ¢ pallMOHATIBHBIMU MTOKa3aTeNsIMU, UX CBoMcTBa. CTeNeH! ¢ AeWCTBUTENbHBIMU ITOKA3aTENIMU.
Csoticmsea cmeneHu ¢ 0elucmeumenbHblM HOKA3amesneM.
3. Jlorapudm. Jlorapudm uncna. OcHoBHOE JorapudpMudeckoe ToxAeCTBO. [lecaTndHble U HaTypaibHbIe JO-
rapudmsl.
4. IlpaBuna aevictBuil ¢ norapudmamu. Ilepexos1 K HOBOMY OCHOBAHHUIO.
5. IIpeobpazoBanue anredOpandeckux BblpakeHui. [IpeoOpa3zoBaHue palMOHAIBHBIX, HpPpalMOHAIbHbIX,
CTETIEHHBIX, IOKA3aTeIbHbIX U JIOTapu(MUUECKUX BBIPAKECHUH.
B ToM umnciie, TpaKTUYECKHUX 3aHITHI 18
1. ITpakTHueckoe 3ausTHE «BBIUKcIeHNe U cpaBHEHNE KOpHEH. BhinoiHeHne pacyeToB ¢ paguKataMm 2
2. Ilpaktideckoe 3aHsaTHE «Penenne nppaoHaATbHBIX YpaBHEHUI 2
3. [IpakTrueckoe 3anaTue «HaxoxkeHne 3HaUCHMIA CTENICHEH ¢ pallnOHAILHBIMH TIoKa3aTensiMu. CpaBHEHHE 2
creneneil. [IpeoOpa3oBaHus BEIpaKEHHM, COEPKALIIX CTEIICHI
4 TlpakTudeckoe 3anaTue «PernieHne moka3aTebHBIX YPaBHCHUI 2
S5.IIpaktuyeckoe 3ansaTue «HaxoxaeHune 3HaueHu# orapudma 1o npou3BoIbHOMY OCHOBAHHUIO» 2
6.Ilpaktuyeckoe 3ansatue «llepexoq oT 0AHOro OCHOBaHHUA K ApyroMy. BeluncieHue u cpaBHeHHE Jorapud- 2

MOB»




7 Ilpaktuyeckoe 3anstue «JlorapumMupoBanue v MOTEHIIMPOBAHNE BBIPAKCHHI»

8. IlpakTnueckoe 3ansatue «Penienue sorapupmMuUecKix ypaBHEHUN

9. IpakTryeckoe 3ausTue «Penenne NpuKIaJHbIX 3121

Paznen 2

DyHKIUH, UX CBOMCTBA U TpaduKy.

Tema 2.1.
DyHKIIMHU, UX CBOMCTBA
U rpaduky.

CopepxaHue yueOHOro Marepuaa

1.®ynkuu. O6nacTh onpeAeeHUus] 1 MHOXKECTBO 3HAYCHHH; rpaduK (yHKIUH, TOCTPOCHHE IPpa(UKOB
(GyHKINH, 3aITaHHBIX PA3IMYHBIMH CIIOCOOAMH.

2.CoiicTBa QyHKIMU: MOHOTOHHOCTh, YeTHOCTh, HEUETHOCTh, OTPAHUYEHHOCTD, IEPUOUYHOCTb.
[IpomexyTku Bo3pacTaHus U yObIBaHUS, HAMOOJIbIIEE U HAUMEHbLIEE 3HAUE€HUs1, TOUKU IKCTPEMYyMa.
['padmyeckas unrepnperanus. [lpumepsl GyHKIIMOHAIBHBIX 3aBUCUMOCTEN B pEalIbHBIX MPOLIECCaX U
SBJICHUSIX.

3.Apudmernueckue onepanuu Hax GyHKIusAMU. CrnoxHas QyHKuus (koMmno3uus). [lonsamue o
Henpepvl8HOCMU OYHKYUU.

4.06partnble pyHkiuu. Obnacmes onpedenerus u odbracms sHavenuti oopamuou gyukyuu. I pagux oopammoii
dynxyuu.

B ToMm YUCJIC, NIPAKTHYCCKHUX 3aHATHH

1. IIpaktuyeckoe 3ansatue «Onpenenenue Gpynkuunii. [Toctpoenue u urenue rpaguxoB GpyHkimii. Mccnenona-
Hue pynkiun. HenpepbiBHbIE U Iepruoindeckue GyHKIIMN»

2. [Ipaktnueckoe 3aHsaTHE «CBONUCTBA JIMHEWHON, KBaJpaTUYHOM, KyCOUHO-IMHEWHHON U APOOHO-TMHEHHOM
¢byHkuuid. [Ipumepsl 3aBUCUMOCTEN MEXK]Ty TEPEMEHHBIMU B peaJIbHBIX MPOLIECCAX U3 CMEKHBIX AUCHUILINHY

3. IIpaktnueckoe 3ansatue «O0paTHble QYHKIMU U UX TPaQUKN»

N

1,2,3

Tema 2.2.

CreneHHble,  IOKa3a-
TeJbHBIE, JIOTapUpMu-
4yeckue (QyHKIHH.

Cognepkanne yaeOHOro MaTepuaa

1.0Onpenenenns ¢pyHkumii, ux cBoiictBa u rpaduxu. IlpeodpazoBanus rpadukos. IlapannensHblil nepeHoc,
CUMMETpUS OTHOCUTENIBHO OCEH KOOpAMHAT U CUMMETPHUS OTHOCUTENIHBHO Hauyajaa KOOPJIWHAT, CUMMETPHS
OTHOCHUTEJIBHO MPSIMOM Y=X, pacTsLDKEHUE U CHKAaTUE BAOJIb OCEH KOOPAMHAT.

B ToM unciie, TpaKTUYECKHUX 3aHITHI

1. ITpaktrueckoe 3anstue «lIpeodbpazoanus rpaduka Gyakmuu. [Ipuknanaeie 3amadm

2. Ilpaktiueckoe 3ansaTue «llokasarenpHble YpaBHEHUS U HEPABECHCMBA )

3. HpaKTI/ILIeCKOC 3aHATHUC «.HOI‘apI/I(I)MI/I‘{eCKI/IC YPaBHCHUS U HepaseHcmeda )

NN N D

Paznen 3.

OCHOBBI TPUTOHOMETPUH

1,2,3

Tema 3.1.
OCHOBHEBIE TOHATHA.

CopepxaHue yaeOHOTo MaTepuana

1.Panuannas mepa yria. BpamarenbHoe JBHKEHNE.

2. CuHyC, KOCUHYC, TAHT€HC ¥ KOTAaHT'€HC YHUCIIA.

1,2,3

B TOM yncne, mpakTHYECKUX 3aHATUN

10




1. Ilpaktuueckoe 3ansTHe «PaaraHHbIl METOJ U3MEPEHUS YIVIOB BPAIIEHHUs U CBSA3b C IPaJyCHOI Mepoii»

Tema 3.2. Cogneprkanue ydeOHOro Marepuasa 16 1,2,3
OcHoBHbIE 1.0OcHoBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
TPUTOHOMETPUUYECKHE 2. DOPMYIbI IPUBECHHUS.
TOAIECTRA. Hpe96pa' 3.®@opmyisl ciaoxeHusi. DopMyIibl YBOCHHUS.
30BaHMsI IPOCTEUIIINX =
TPHFOHOMETPHUECKHX 4. IlpeoOpa3oBaHne CyMMbI TPHTOHOMETPHUECKUX (DYHKIMN B IPOU3BEICHHUE M IPOUSBEICHASA B CyMMY.
BBIPAKEHIL. 5. @opmynwl nonosunnozo yena. Beipasicenue mpueonomempuieckux QYHKYull uepe3 maneenc noji08UHHO20
apaymenma.
B TOM yncne, nmpakTHYECKUX 3aHATUN 6
1. IIpakTrueckoe 3anHsTHEe «OCHOBHBIE TPUTOHOMETPHUECKUE TOXKIECTBA, OPMYJIbI CIOKEHHUS, YABOCHUS 2
2. Ilpaktuueckoe 3anarue «lIpeoOpa3oBaHue cyMMbl TPUTOHOMETPUUECKUX (DYHKIIMI B IPOU3BEICHUE 2
3.Ilpakruueckoe 3ansTue «IIpeobpazoBanme NPOU3BEACHUS TPUTOHOMETPHUUECKUX (DYHKIHIA B CyMMY» 2
Tema 3.3. Cognepkanne yaeOHOro MaTepuana 14 1,2,3
Tpuronomerpuueckue | 1.0npeneneHust TPUrOHOMETPUYECKUX (QYHKLUMN, UX CBOMCTBA U rpaduKH.
YpaBHEHUS U 2. OOpatHbIe TPUTOHOMETpUYECKHE GYHKINU. APKCUHYC, apKKOCHHYC, apKTAHTEHC.
HCPaBCHCTBA 3. Ilpocreiimye TPUrOHOMETPUUECKUE YPABHEHUS.
4. I[Ipocmeriwiue mpuconomempuiecKue HepageHcmaa.
B TOM yncne, mpakTHYECKUX 3aHATUN 6
1.IIpaktuueckoe 3anatue «OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIMU: aPKCUHYC, apKKOCUHYC, apKTaHTEHC)» 2
2.Ilpaktuyeckoe 3aastue «I[IpocTeiinire TpuroHoOMeTpUIeCKHe YPaBHEHUsI 1 HEPABEHCTBA 2
3. Ilpaktuueckoe 3anarue «IIpeoOpasoBanus rpaduka Gpynkuu. ['apmonnueckue konedanus. [Ipuknaansie 2
3a1a4n»
Paznen 4. Hauana MaTeMaTH4ecKoro aHanusa. 40
Tema 4.1. Coneprxanue yueOHOro MaTepuasa 6 1,2,3
IlociaenoBaTenbHOCTH. 1.Crioco0sI 3a/1aHMS ¥ CBOMCTBA YHCIIOBBIX MOCIENOBATENbHOCTEN. [lonamue o npedene
nocnedosamenvrocmu. Cywjecmeoganue npedena MOHOMOHHOU 02PAHUYEHHOU NOC1e008aAmMeNbHOCTIU.
2.CyMMHpOBaHHE MTOCIIEI0BATEILHOCTEH. BeCKOHEYHO YOBIBAIOIIAs TEOMETPHYUECKAs TIPOTPECCHSI U €€
CyMMa.
B ToM umnciie, TpaKTUYECKHUX 3aHITHI 2
1. ITpakTrueckoe 3ansTHE «UHCI0Bask MOCIEOBATEIBHOCTD, CIIOCOOBI €€ 3aJaHHs, BEIYMCICHHS YWICHOB M0- 2
cnenoBarenbHOCTU. [Ipenen nocnenoBarenbHoCTH. beckoHeuHO yObIBaroIIas reoMeTpuyuecKas Mporpeccus»
Tema 4.2. Coneprxanue yueOHOro MaTepuasa 20 1,2,3

11




IIpousBoaHasi.

1.ITonsiTHe 0 MPOM3BOAHON (DYHKIINH, €€ TeOMETPUIECKUN 1 (PU3NUECKH CMBICI. YpaBHEHHE KacaTeIbHOU K
rpaduky G yHKIHH.

2.I1pon3BoIHBIE CYMMBI, PA3HOCTH, TIPOU3BEACHUS, YaCTHOTO. [IpON3BOIHBIC OCHOBHBIX 3JIEMEHTAPHBIX
dbyskmii. Ilpouszeodusie 0opammuoll yHKyuu u KOMROUYUU PYHKYUL.

3. [Ipumenenne mpor3BOIHOM K HCCIeI0BaHUIO (DYHKIIUI U OCTPOSHHUIO TpauKOB.

4. Bropasi mpou3BoJIHAs, €€ TEOMETPUUCCKUN U (PU3NUECKUI CMBICIT.

5. [IpuMepsl UCTIOIB30BAHMS TIPOM3BOIHOM ISl HAXOXKICHHSI HAMJTYYILEr0 PEUICHUs B IPUKIIATHBIX 3a/1a4ax.
HaxoxaeHnue ckopocTH [uisl mpoiiecca, 3aJaHHOro (opMyIioi u rpagukom.

B TOM yncne, nmpakTHYECKUX 3aHATUN

10

1. Ilpaktuueckoe 3anstue «lIpon3BogHas: MEXaHUYECKUI U T€OMETPUUECKUN CMBICT IPOU3BOAHON»

2. [Ipaktrueckoe 3anstue «lIpaBuna u popmynsl muddepeHnupoBanus, TadbIMIa TPOU3BOAHBIX dJIEMEHTap-
HBIX (YHKITHI

3. HpaKTI/I‘{CCKOG 3aHATHUC «ypaBHeHI/Ie KacaTeJIbHOM B O6H.[CM BUACH

4, HpaKTI/I‘{eCKOG 3ansaTue «MccnenoBanue (bYHKI_II/II/I C IIOMOIIBIO HpOHSBOHHOﬁ»

N

5. [IpakTdeckoe 3ansaTue «HaxoxaeHne HaMOOIBIIETO, HANMEHBIIETO 3HAYCHUS U YKCTPEMAIIbHBIX 3HaYe-
HUN QYHKIHI

Tema 4.3.
ITepBooGpa3nas u
HHTETpaI.

Coneprkanue yaeOHOro MaTepuana

14

1.IlepBooOpa3Has U UHTETpal.

2.IlpumeneHue onpeeIeHHOr0 MHTerpaa sl HaX0KISHHS TUIOIaau KpUBOJIMHEHHOH Tpanenuu. @opmyna
Herorona—JleitOnumna.

3. Ilpumepsl NpUMEHEHHs UHTErpaja B (PU3MKE U T€OMETPUH.

B TOM yncne, mpakTHYECKUX 3aHATUN

1. TTpakTrueckoe 3anstue «IleppoobpazHas»

2. Ilpaktideckoe 3anstue «HTErpam

3. Ilpaktuueckoe 3anarue «Teopema Hprorona—JleiiOHuma»

4. HpaKTI/ILIeCKOC 3aHATHUC «HpI/IMCHCHI/IC HHTCrpajia K BBIYUCJICHUIO (I)I/I3I/I‘-ICCKI/IX BEJIMYHMH M IJIOIIAASH»»

Paznen 5.

Komb6unaropuka, Teopusi BEpOITHOCTEH U CTATHCTHKA.

1,2,3

Tema 5.1.
DeMeHThl KOMOWHATO-
pUKH

CopepxaHne yaeOHOTo MaTepuana

1.0OcHOBHBIE TOHATHS KOMOMHATOPUKH. 3a1a4M HA MMOJICYET YHCIIa pa3MENIeHUH, TEpPeCTaHOBOK, COYETaHUH.

2. Perienue 3aa4 Ha iepeOOp BapHAHTOB.

3. ®opmyna OuHoma HptoToHa. CBOIMCTBa OMHOMHHAIBHBIX KO3(DPUIIMEHTOB.

4. Tpeyronsuuk [Tackans.

B ToMm unciie, npakTUYeCKuX 3aHITUI

1,2,3

12




1. ITpaxTrueckoe 3austue «lIpaBuia komOuHaTOpuKu. PazmenieHus, coueTanus 1 nepecTaHoBKU. Pemenue
KOMOMHATOPHBIX 3a/1a4»

2. Ilpaktuueckoe 3anarue «bunom HeroToHa u TpeyronsHuk Ilackans. [Ipukinagasie 3apaum»

Tema 5.2.
DNEeMEHTHI TEOPUU Be-
pOsITHOCTEM

CopepxaHue yueOHOro Marepuaa

1.CobpITHE, BEPOSITHOCTH COOBITHS, CIIOKEHHUE BEPOSITHOCTEH.

2.1lonsamue o Hezasucumocmu cobvimuii. Y MHO)KCHUE BEPOSITHOCTEH.

3. Huckpemnas cayuaunas eenuyuna, 3aKoH ee pacnpeoeienus. Yuciosvie xapakmepucmuxu OUCKPemHoll
cayuatinou eeaudunsl. [lonamue o 3axone 60ILUUX YUCel.

B TOM yncne, mpakTHYECKUX 3aHATUN

1. IIpaxTrueckoe 3ansaTHe «Kiaccuueckoe onpeseneHne BEpOSITHOCTH, CBOMCTBA BEPOATHOCTEH, TeopeMa o
CyMMe BeposTHOCTE!. Beruncnenue BeposarHocrei. [Ipukinannelie 3agaum»

1,2,3

Tema 5.3.
DJeMeHThl MaTEMATH-
YEeCKOU CTATUCTUKU

CopepxaHue yaueOHOro Marepuana

1.IlpencraBnenue NaHHBIX (TaOIHIBI, AUATPAMMBI, TPAdUKN), 2eHepalbHAs COBOKYRHOCb, 8blOOPKA,
cpedHee apupmemuueckoe, meouana. [lonamue o 3a0auax mamemamuyeckol cmamucmuxu. Pewenue
NPAKMUYECKUX 3a40a4 ¢ NpUMEHEeHUeM 8epOsIMHOCIHbIX MeMo008.

B ToMm YUCJIC, IIPAKTHYCCKHUX 3aHATHH

1. Ilpaktuueckoe 3anstue «ctopus pa3BuTHs KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEN U CTATUCTUKH U UX
pOJIb B pa3JIMYHbIX chepax deaoBeueckol sxu3HeaesTenbHocTh. [Ipeacrapienne yncnoBelx faHHbIX. [Ipu-
KJIQJHbIE 3a0a49n»

Paznen 6.

Tema 6.1.

[IpsiMbIE M TUIOCKOCTH B
IIPOCTPAHCTBE.

['eomerpus

66

1,2,3

CopepxaHue yaeOHOro MaTepuana

1.B3anmHOe pacnoyiokeHHe ABYX NPsAMbIX B MpocTpaHcTBe. [lapamienbHOCTh MPpsIMON U TJIOCKOCTH.

2.IlapannensHOCTh MIIOCKOCTEH.

3. IlepneHuKyIApHOCTD MPSIMOI U TUIOCKOCTH. [leprieHAnKyIAp U HaKIOHHAs. YTOJ MEeXAY NpsSMON U
IJIOCKOCTBIO.

4. JIByrpaHHbIi yro. Yroa Mexy miocKocTsMu. [lepneHuKyIsipHOCTh ABYX IUIOCKOCTEH.

5.I'eomerpuueckre npeoOpa3oBaHUs IPOCTPAHCTBA: MApPAJUICIBHBIA NEPEHOC, CUMMETPHUS OTHOCHUTEIIBHO
wiockoctu. IlapamnensHoe mnpoekTupoBaHue. [lnowads opmozonanvhol npoexyuu. 300paxkeHue mnpo-
CTPaHCTBEHHBIX (UTYD.

18

B tom YUCJIC, NPAKTHYCCKUX 3aHATUH

1. Tlpaktuyeckoe 3anatue «lIpu3HaKu B3aMMHOTO PACIONOKEHUS MPAMBIX. YTOII MEXKIY MpsMbIMU. B3anMm-
HOE PacroJIOKEHUE MPSMBIX U IJIOCKOCTEH. TeopeMbl 0 B3aMMHOM PACIOI0KEHUH MPSIMOM U TIIIOCKOCTH)

2. IIpakTiueckoe 3aHATHE «YTOJ MEXAY NPSAMON U IIIOCKOCTHIO. [leprieHaAnKysip 1 HaKIOHHAS K TIOCKO-
ctu. Teopema 0 Tpex NEpUEeHANKYIAPAX)»

1,2,3

13




3. Ilpaktuueckoe 3anarue «lIpu3Haku u CBONCTBA MapaIeNbHBIX U MEPIEHANKYISAPHBIX II0cKocTel. Pac-
CTOSIHHE OT TOYKH JI0 INIOCKOCTH, OT IPSIMOM A0 INIOCKOCTH, PACCTOSTHUE MEXKAY IUIOCKOCTSMH, MEKIY
CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEKY TPOU3BOJIBLHBIMU (PUTypaMU B IPOCTPAHCTBE

4. IlpakTueckoe 3ansatue «llapannenbHoe NpOEKTUPOBAHUE U €T0 CBOMCTBA. Teopema o niowadu opmozo-
HAbHOU NPOeKyUuy MHO20y201bHuKa. B3aiMHOE pacnoyiokeHne NPOCTPAaHCTBEHHBIX QUTYP»

Tema 6.2.
MHOrorpaHHuKH.

Conepkanue yaeOHOro MaTepraia

1. Bepuunsl, pedpa, rpanu MHOrorpaHHuka. Passeprka. MHOrorpanusie yriibl. Belllykiibie MHOTOTpaHHHUKH.

Teopema Ditnepa. [Ipusma. [Ipsimas u nakionnas npusma. [Ipasunbnas npusma. [apannenenunen. Ky6.

2. Ilupamua. [IpaBunbHast nmupamuaa. Y cedeHHas nupamuaa. Terpasap. [IpencraBienue o npaBHIIbHBIX
MHOTOIpaHHMKaX (TeTpa’pe, Ky0e, OKTasIpe, 10AeKadApe U HKOcadpe).

3. Cummerpu B Ky0Oe, B mapajuiesienuiese, B npuzMe u nupamuae. Cedenus: Kyoda, Ipu3Mbl M TUPAMUJIBI.

10

B ToMm YUCJIC, IIPAKTHYCCKHUX 3aHATHH

1. Ilpaktuueckoe 3ansaTHe «PaznuuHble BUABI MHOIOTpaHHUKOB. VX n3o0paxkenus. CeueHus, pa3BepTKu
MHOIOTpaHHMKOB. Busbl cuMMeTpuil B npoctpaHcTBe. CUMMETPUS. MHOTOTPAHHUKOBY

2. ITpakTrdaeckoe 3austue «Ilnomanp moBepxHOCTH. BEauciaeHue MmIomaaeii MHOTOTPaHHUKOBY

1,2,3

Tema 6.3.
Tena u moBepxHOCTH
BpaILCHHS.

Copepxanue yaueOHOro Marepuana

1. unuuap u koHyc. Y ceueHHbld kKonyc. OCHOBaHHE, BBICOTA, OOKOBasi IOBEPXHOCTh, OOpa3yroias, pas-
BepTKa. OceBble CEYEHUs U CEUEHUS], TapaJUIeIbHble OCHOBAHUIO.

2.111ap u cepa, ux ceuenus. KacarenpHas miockocTs K cdepe.

10

B TOM yncne, mpakTHYECKUX 3aHATUN

1. HpaKTI/IquKOG 3ansatue «llnomanp IMMOBCPXHOCTHU TCJI BPAILLICHU

2. IlpakTideckoe 3aHATHE «BBIUUCIICHNE TUIOMIAICH TEJ BPALICHHS

3. IpakTueckoe 3ansaTne «CUMMETPUS TEJI BPAIICHUSD)

NINNIO

1,2,3

Tema 6.4.

CopepxaHre yaeOHOro MaTrepuana

Hsmepenus B
TEOMETPHH.

1.06bem u ero usmepenue. Muterpansuas ¢popmyna oobema. @opmMyibsl o0bema Kyda, NIpSIMOYTroJIbHOTO Ia-
paJulesIenuIea, IPU3MBbIL, IIMIMHApPA.

2.@opmyIel 00beMa TUPaMUIBI 1 KOHYca. @OpMYITHI IO TTIOBEPXHOCTEH MMIIMHAPA U KOHYCA.

3.DopMyItbl 00beMa TIapa M IIOIAIH Chepsl.

4. ITonoGue ten. OTHOIIEHUS MIJIOLIA el MOBEPXHOCTEH M 00EMOB MOJOOHBIX TEJL.

B ToM unciie, TpaKTUYECKHUX 3aHITHI

1. ITpakTrueckoe 3ansaTHe «Brrancnenue mwiomaaeil 1 00beMOB MHOTOTPAaHHHUKOB)

2. IlpakTrueckoe 3ausTue «Bprancnenue miomazaei 1 00beMOB TeJ BPALCHUS

NN~

1,2,3

Tema 6.5.

ConeprkaHrie yueOHOTO MaTepralia

1,2,3
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Koopaunatsl u BeKTO-
pBIL.

1.IIpsimoyrosibHas (IeKapToBa) CHCTeMa KOOPAMHAT B MpocTpaHcTBe. DopMyna pacCTOSHUS MEXKIY ABYMS
TOYKaMU. Y paBHEHUs cepbl, niockocmu u npsamoll.

2. Bextopsl. Monyne BekTopa. PaBeHCTBO BekTOpOB. Cli0)keHHE BEKTOPOB. Y MHOKEHHE BEKTOpA HA YHCIIO.
Pa3nosxeHne BeKTOpa 10 HallpaBJICHUAM. YTOJI MeXAy AByMs BekTopamu. [Ipoeknus Bekropa Ha ock. Koop-
JAWUHAThI BCKTOPA.

3. CkansipHO€ MPOU3BEICHNE BEKTOPOB.

4. Vcnonb30BaHUE KOOpJAWHAT U BCKTOPOB IIPHU PCHICHUN MATCMATHYCCKUX U MPUKIIAAHBIX 3a1a4.

B ToM uynciie, TpaKTUYECKUX 3aHITHI 8

1. IIpaxTrueckoe 3ansATHE «/[ekapToBa cucTeMa KOOPAWHAT B IPOCTPAHCTBE. Y paBHEHHE OKPYKHOCTH, c(he- 2

PBI, IJIOCKOCTH. PaccTosiHME MEX Ty TOUKAMM

2. [lpaktrueckoe 3austue «BekTopsl. JlelicTBus ¢ Bekropamu. JlelicTBUS ¢ BEKTOpaMHU, 3aJaHHBIMUA KOOPIH- 2

HaTaMH.

3. [IpakTuueckoe 3ansaTue «CKaasipHOE MPOU3BEIACHUE BEKTOPOB) 2

4. IpakTuueckoe 3ansaTue «BekTopHOE ypaBHEHUE MPSIMOM U TIIOCKOCTHU. Vcoap30BaHNE BEKTOPOB MPH JI0- 2

Ka3aTeJIbCTBE TEOPEM CTEPEOMETPUN
Paznen 7. YpaBHEHHs 1 HEPABCHCTBA. 20
Tema 7.1. Cojeprkanne ydeOHOro Marepuana 10 1,2,3
VYpaBuenus u cucreMel | 1.PanmonanbHble, HppalloOHaIbHbIE, TOKAa3aTeIbHbIE U TPUTOHOMETPUYECKHUE YPaBHEHUS U CUCTEMbI. PaBHO-
YpaBHEHUH. CHJIBHOCTb YpaBHEHM, HEPABEHCTB, CUCTEM.

2.OCHOBHBIE TIPUEMBI X PEIICHUs (pa3IokeHNne Ha MHOXKHUTENH, BBEJICHUE HOBBIX HEU3BECTHBIX, ITOJICTA-

HOBKa, rpaMuecKuii METoN).

B TOM yncne, mpakTHYECKUX 3aHATUN 6

1. ITpaxTrueckoe 3anstie «KopHu ypaBHeHuid. PaBHOCHIIBHOCTE ypaBHeHu. [Ipeobpa3oBanue ypaBHEHUI» 2

2. Ilpaktnueckoe 3ansatTue «OCHOBHBIE PUEMBI pElIeHUs] YpaBHEeHUil. Perienue cucreM ypaBHEHHUID 2

3. Ilpaktuyeckoe 3anarue «Vcnonp3oBaHue CBOMCTB U rpaguKkoB QYHKIMHA 1JIs peIIeHUs] YpaBHEHU I 2
Tema 7.2 CopepxaHue y9eOHOro Marepuaa 6 1,2,3
Hepasencraa. 1.PanronanbHble, HppallOHANIbHBIE, IOKA3aTENIbHBIE U mpucoHoMempuyeckue HepaBeHCTBAa. OCHOBHBIE

IPUEMBI UX PELICHUSI.

B ToMm uncne, npakTHYECKHUX 3aHATUN 4

1. ITpaktrueckoe 3anstue «/cmoap30Banre CBOMCTB GYHKINUN JJIS1 pEIICHNS HEPABEHCTBY 2

2. Ilpaktnueckoe 3ansatue «Mcnonp3oBanue rpadukoB GYHKIUHN JUIsl pellIeHUs] HEPABEHCTBY 2
Tema 7.3. Copneprxanue yueOHOro MaTepuasa 4 1,2,3
Hcnonb3oBanue 1. Meton untepBainoB. M300pakeHrne Ha KOOPAMHATHOM TIJIOCKOCTH MHOYKECTBA PEIICHUI YPaBHCHUM U HE-

CBOWCTB U Irpa)uKoB

PaBCHCTB C ABYMS ICPEMCHHBIMU U UX CUCTCM.
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(byHKUINH TpU peleHuH
ypaBHEHUH U Hepa-

2. [IpuMeHeHre MaTeMaTUYECKUX METOIOB JUISL PEIICHUS COJIEPKATENBHBIX 3a/1a4 U3 Pa3IMIHBIX 00JacTei
HAyKH U MpakTUku. MHTepnperanus pe3yabTaTa, yU4eT peajJbHbIX OrpaHUYCHHI.

BEHCTB. B TOM yncne, nmpakTHYECKUX 3aHATUN 2
1. IIpakTrueckoe 3ansaTHe «lcrnonb30BaHNe CBOMCTB U rpaduKoOB GYHKLUHI ISl pellieHHs] ypaBHEHUH U He- 2
PaBEHCTBY

Htoro 242

J1s XapaKTepUCTUKH YPOBHS OCBOCHHS yU€OHOT0O MaTepuralia UCIOJIb3YIOTCS CIeIyIoIue 0003HaYeHNUS:

1. O3HaKkOMUTENBHBIN (Y3HaBaHUE PaHEEe U3YUYCHHBIX OOBEKTOB, CBOMCTB);

2. PenpoyKTHBHBIH (BBITTOJIHEHUE ICATEIHHOCTH TI0]] PYKOBOJCTBOM);

3. IIpoaykTuBHBIHN (TUTAHUPOBAHUE M CAMOCTOSATEIHHOE BHITIOJTHCHHUE JCATCILHOCTH, PEIICHUE TIPOOIEMHBIX 3a/1a4)
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3. YCJOBUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHOM U CHUILIAHBI

3.1. MaTepuaJbHO-TeXHHYECKOE 0O0ecneuyeHue

Jlist peanuzanuy MporpaMMbl Y9eOHOUM TUCIUIUIMHBI MPETYCMOTPEHBI CICIYIONINE MOMEIIe-
HUS: KAOWHET MaTEeMaTUKH, OCHAIICHHBIN

000py/IoBaHNEM: TIOCAJJOYHBIC MECTA M0 KOJIMYECTBY OOydaromuxcs, yueOHas 10cka, pabouee
MECTO MperojaaBaTelisi, KOMIUICKThI 3aJaHUN Ui TECTHPOBAHMUS M KOHTPOJIBHBIX padoT,
HU3MEPUTENIBHBIC U YEPTEKHBIC HHCTPYMEHTHI,

TEXHUYECKHE CPEICTBA OOYYCHHUS: KOMIIBIOTEPBI C  JIMICH3MOHHBIM  MPOrPAMMHBIM
obecrieuennem Microsoft Office, mypTUMeUITHOE 000PYAOBaHUE, YKPaH.

3.2. NudopmannoHHOe 0GecnieyeHne peaTn3alui NporpaMmbl

Jns peanuzanuu mporpaMMbl OuOIMOTeuHBI (HOHI 00pa3oBaTeIbHONW OpraHHU3allMi HMEET
ANEKTPOHHBIC 00pa3oBaTeNbHbIC M NH(DOPMAIIMOHHBIE PECYPChI, PEKOMEHyEeMbIE ISl UCIIOJIb30BAHUS
B 00pa3oBaTeIbHOM MpoIiecce.

OcHoBHas iMTeparypa
3.2.1. DnekTpoHHBbIE M31aHUsl (3IEKTPOHHbIE Pecypchl)

1. baimmakos, M. . Matemaruka : yuyebnuk / M. U. bammakoB. — 2-e u3n. crep. — Mocksa :
KuoPyc, 2021. — 394 c. — (Cpenuee npocdeccuonanbHoe oopazosanue). — ISBN 978-5-406-08166-2. —
URL.: https://book.ru/book/939220

3.2.2. JIoNOJTHUTEIbHbIE HCTOYHUKHT

1. JMamasH, A. A. Marematuka : yueOuuk / A. A. JlanasH. — 3-e u3f., ucmp. u gon. — Mockaa :
NH®PA-M, 2021. — 544 c. — (Cpennee npodeccuonanpHoe oopasosanue). — ISBN 978-5-16-012592-
3. — URL. https://znanium.com/catalog/product/1214598

2. HanasH, A. A. COOopHUK 3a/1a4 [0 MaTeMaTtuke : yaeoHoe mocoone / A. A. [lagasH. — 3-¢ U3, —
Mocksa : DOPYM : UHOPA-M, 2018. — 352 c. — (IIpodeccuonansHoe oopazoBanue). — ISBN 978-5-
91134-803-8. — URL.: https://znanium.com/catalog/product/970454

3.2.3. UudopmanuoHHbIe pecypchl

1. Enunas kosiekiust nudpoBbIx 00pazoBaTeabHbIX pecypcos: http://school-collection.edu.ru/

2. Cleverstudents.ru - moctymnHast Maremaruka: http://www.cleverstudents.ru/

3. Maremarrnueckue GopMyJibl, TAOIHUIIEI U ClpaBOYHBIEe MaTepuansl: http://www.mathprofi.ru/

4. SolverBook - cobpanre yueOHBIX OHIAHH KaJTbKYIATOPOB, TCOPHH U IPUMEPOB PEIICHHUS 3a-
nad: http://ru.solverbook.com/

5. CnpaBounsrii moptan: https://www.calc.ru/
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHUS YUYEBHOM JUCIUILINHBI

Conepxxanue XapakTepucTruKa OCHOBHBIX BUJOB JieaTenbHOCTH | Kputepun | Mertoasl
00y4eHus CTYJIEHTOB(HA YPOBHE YUCOHBIX JACHCTBHIA) OLICHKU OLICHKU
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 cnemnu- HEHUS
anbHocTeil CITO Mo YMCHUC | hhakru-
AJITEBPA HUPUMCHATE | geckmx
PazButue mo- | BeimonHeHnue apudmernueckux ACHCTBUN Hax uucia- | UX TIPU BbI- | mIpoBe-
HATHUS O YHUC- | MU, COUYETAasl YCTHBIE U MUChbMEHHBIE PUEMBI. MOJIHEHU U POYHBIX
ne HaxoxieHne NpUONMKEHHBIX 3HAYCHWH BENMYMH H | pgpakThde- | SAAAHHM.
TIOrPEIHOCTEN BBIYMCIICHHH (a0COMIOTHOM M OTHOCH- | (repx paGor. Onenka
TEJbHOMN); CPAaBHEHHE YHUCIIOBBIX BBIPAKEHUH. Oenka «5» pe3yiib-
Haxoxnenune ommOOK B MpeoOpa3oBaHUAX U BbIYMC- TaToB
JeHUsIX (OTHOCHUTCS KO BCEM MYHKTAaM MPOTrPaMMBbl) CTaBuTCA TECTUPO-
Kopuu, cre- | O3HaKOMJIEHHE C TIOHATHEM KOPHS n-if cremnenu, cpoii- | TP TOMHO- | paypsg.
MEHW, JIoTa- | CTBAMM PAJMKAJIOB U MPABUIAMU CPAaBHEHUSI 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
HUHN, COIEPKAIINX PAJTUKAIIBI. JloMarii-
BrimonHenue pacueToB mo ¢opmyiaam, CoIAep:Kalum Ouenka «» | yyx  3a-
paaMKabl, OCYyLIECTBIsS HEOOXOAUMEIE MOACTaHOBKK | CTABHTCH JAHHH.
U TIpeoOpazoBaHusl. npu nonHo- | Onenka
OrnpeziesieHe paBHOCUIILHOCTH BBIPOKEHUM C paau- | Te  orBeTa | PE3YJIb-
KaslaMu. PellieHne nppalroHanbHbIX YPaBHEHUM. 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»
JTpOOHBIM TTOKAa3aTeNeM U Ha00OpOT. CTaBUTCSA
DopmMyJIMpOBaHUE CBOWMCTB CTENeHeW. Beruucienue Opy  TOJIHO-
CTENEHEN C palMOHAJbHBIM IIOKA3aTEIeM, BBIIOIHE- | te  orBeTa
HHE NPUKWIKH SHAYCHWS CTENCHH, CPABHEHHE CTene- | o, perre-
HEH.
[IpeoOpa3zoBanre YUCIOBBIX M OYKBEHHBIX BBIpaXKe- HES B 00D
HUM, coflepKalIUX CTeNeHH, MpUMeHss cBoiicTa. Pe- | M€ S1% -
IIEHHE TTOKA3aTENbHBIX YPABHEHHI. 69%,
O3HakoMJIeHHE C MpPUMEHEHHeM KopHeill u cremeHeil | OueHka «2»
MIPU BBIYUCIICHUH CPEIHMX, JIETIEHUU OTpe3Ka B «30J10- | CTABUTCS
TOM ceueHun». PelieHne TPUKIAAHBIX 3a7ad Ha | IPU MOJHO-
CJI0KHBIE MPOLEHTHI Te  OTBeTa
IIpeobpaszo- Brimonnenue mnpeoOpazoBaHUil BBIpAXKEHUN, TpUMe- | UM pelle-
BaHMe aireb- | HeHne (OPMYII, CBA3AHHBIX CO CBOMCTBAMHM CTEIEHEN | 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 YpaBHEHUU

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 TPUTOHOMETpHUYE-
CKUX (YHKUUI 1JI yIJIOB IIOBOPOTa M OCTPBIX YIJIOB
OPSMOYTOJIBHOTO TPEYroJbHUKA M OOBSCHEHHE UX
B3aUMOCBSI3U

OcHoBHbIE [IpuMeHEeHHE OCHOBHBIX TPUIOHOMETPUYECKUX TOXK-

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

pu4eckue CKUX (DYHKIHIA IO OJTHOW M3 HUX

TOKJIECTBA

[Ipeobpazo- W3yueHre OCHOBHBIX ()OPMYIT TPUTOHOMETPHU: (Hop-

BaHUS  IPO- | MyJIbl CJIOKEHUS, YIBOCHHUS, NIPE0OpPa30BaHUs CyMMbI

CTeHInxX TPUTOHOMETPUUECKUX (PYyHKUIMH B IpPOU3BENEHUE U

TPUTOHOMET- | MPOU3BEIEHUS B CYMMY U IIPUMEHEHHE IPU BBIYMCIIE-

pUYECKHUX HUU 3HA4YEHMS] TPUTOHOMETPUYECKOI'O BBIPAXKEHUS U

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

[Ipocreiimme | Pemenne no ¢opmynaM MU TPUTOHOMETPHUUECKOMY

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 peLIeHUs MPOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB

Apkcunyc, O3HakoOMJIEHHE C TOHSATHEM OOpATHBIX TPUTOHOMET-

apKKOCHHYC, | pUYECKUX (PYHKIIHH.

apKTaHI€HC W3ydyeHne oOmnpeneseHnii apKCUHyca, apKKOCHHYCa,

qucia apKTaHreHca Yucia, GopMyIHMpOBaHUE MX, U300paxke-
HUE Ha €IMHUYHOU OKPYKHOCTH, TNPUMEHEHHUE IIpU
pelIeHUN YPAaBHEHUI

®YHKIMH, X CBOUCTBA U TPA®UKU

DyHKIMH. O3HaKOMJIEHHE C TIOHATHEM IIEPEMEHHOM, TpUMEpaMu

[lonsaTe 0 | 3aBUCHMOCTEN MEXAY NEPEMEHHBIMHU.

HenpepbIBHO- | O3HaKOMIJIEHHE C TMOHATHEM TIpaduka, OlpenereHue

CTH QYHKIMH | MPUHAJIEKHOCTH TOUKH rpapuky ¢yHkuuu. Onpene-
JeHue no ¢opMmyie MpocTenlIeld 3aBUCUMOCTH, BUIA
ee rpaduka. Beipaxxenue mo Qopmyne omHON Tepe-
MEHHOM 4epe3 Apyrue.
O3zHakoMJIeHHE ¢ omnpeaeseHneM (PpyHKIUU, GopMyITHu-
pOBaHMUE €rO.
Haxosxnenue o0nacTu onpeneneHus U 00J1acTy 3HaYe-

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 [OKa3aTEeJIbHBIMU PACCYKICHUSIMU
HEKOTOPBIX CBOMCTB JIMHEHMHONW W KBaJpaTUYHOU
(GyHKUIMH, TPOBEACHNE HUCCIEOBAHUS JTUHEHHOM, 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 (DYHKIIHIA.
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 MOHSITHEM TapMOHUYECKHX Kosela-
HUI M npuMepamMM TapMOHMYECKMX KojeOaHud s
OMMCAaHUS TPOLECCOB B (U3MKE U JPYrHMX 0O0NaCTAX
3HAHHUS.

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

[TpuMeHeHne CBOWCTB (YHKIUI JUIsl CpaBHEHUS 3Ha-
YEHHUI TpUTOHOMETpUYECKUX (QYHKIIUH, peleHus Tpu-
TOHOMETPUYECKUX YPABHEHMIA.

[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-
TEJNHHOCTH, CIIOCO0aMH €€ 3aJaHMs, BEIYMCICHUAMH €€
YJICHOB.
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O3HakoOMJICHHE C MOHATHEM Ipefelia Mocae10BaTeb-
HOCTH.

O3HaKOMJICHHE C BBIYMCIIEHUEM CYMMBI OECKOHEUHOTO
YHUCIOBOTO pPAJa Ha HpPUMEpPE BBIYUCICHHUS CYyMMBI
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 €€ MEXaHWYECKOTO U
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
MPOU3BOHBIX 3JEMEHTAPHBIX (PYHKIMA, 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.

IIpuMeHeHne TPOM3BOAHOW A PELICHMs 3anad 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 3a1au Ha CBsI3b MEPBOOOPA3HON U ee pous3-
BOJIHOM, BBIUMCJIICHUE TMEPBOOOpPA3HOW ISl JaHHOU
byHKINN.

Pemenune 3amau Ha nmpuMeHeHHE WHTErpajia JUisl BbI-
YuCcIeHUs (U3NYECKUX BEJIMYMH M IUIOIAeH

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.

N3yuenne Teopuu paBHOCUIBHOCTH YPAaBHEHUHN U €€
npuMeHeHud. [loBTopeHue 3amucu peLIeHUs CTaH-
JMapTHBIX ypaBHEHHWH, MpHEMOB NpeoOpazoBaHuUs
YpaBHEHUN [UIs CBEIEHUA K CTaHJAPTHOMY YypaBHe-
HUIO.

Pemienne panyvoHaNbHBIX, UPPAalMOHAIBHBIX, ITOKA3a-
TEJIbHBIX M TPUTOHOMETPUYECKUX YpPAaBHEHUN M CH-
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 (PyHK-
LU IIPU PELLICHUN HEPaBEHCTB.

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

IIpuMeHEeHnEe MaTEMaTUYECKUX METOJOB Ul PELICHUS
COJepKATeNbHBIX 3a/a4 W3 pa3IMyHbIX oOO0JacTei
HayKM U NpakTUKU. VIHTEpnpeTupoBaHue pe3ysbTaToB
C YYETOM pEAIbHBIX OTPAaHUYECHH.

DJIEMEHTBI KOMBMHATOPHKY, TEOPUM BEPOSATHOCTEHN U

CTATUCTHUKU
OcHoBHbIE N3yuenune npaBuwiia KOMOMHATOPUKU U IMPUMEHEHHE
MIOHSTHS IIPU pEeIIEHNH KOMOMHATOPHBIX 3a/au.
KoMOuHaTO- | Pemenune koMOMHATOPHBIX 3a/1a4 METOJIOM Iiepebopa u
pUKH 110 IPABWIIY YMHOXKEHHS.
O3HakoMJIEHHE C MOHATUSIMU KOMOMHATOPHKH: pPa3-
MEIIEHUSIMH, COYETaHUSIMH, MEepecTaHOBKaMU U ¢op-
MyJIaMU JIJIS1 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! Pemnrenne mpakTHuecKuX 3a7a4 Ha 0O0pabOTKY 4MCIO-
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 B3aUMHOIO PACIIOJIOKEHMS MPSMBIX
Y TUNIOCKOCTEW, apT'yMEHTUPOBAHUE CBOMX CYKICHMI.
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DopMyJIMpOBAaHUE  ONPEACIICHUN, NPU3HAKOB U
CBOMCTB MApaUIEIbHBIX U NEPIEHAUKYISIPHBIX ILIOC-
KOCTEH, ABYTPAHHBIX U JUHEHHBIX YIJIOB.
BrllioniHEHUE TOCTPOEHUsT YIJIOB MEXKIAY HPSIMBIMH,
IPSIMOM U IIIOCKOCTBIO, MEXAY IUIOCKOCTSMHU 10 OIIH-
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, NapAUICIbHBIX IUIOCKOCTEH, YIJIOB
MEXIy HpSAMON U IUIOCKOCTBIO U OOOCHOBaHHE IIO-
CTPOCHHS.

Pemenne 3ama4 Ha BBIYMCIEHUE TE€OMETPUUYECKUX Be-
anurH. ONMCbIBaHUE PACCTOSHUSA OT TOYKHU JI0 ILJIOC-
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 4epTexax U MOJETSAX PacCTOSHUS U
000CHOBaHHE CBOMX CyxJeHui. OnpezeneHue U Bbl-
YHUCJICHHE PacCTOSIHUM B npocTpaHcTBe. [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 MOJIENSAX MHOIOrpaH-
HUKOB.

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

XapakTepucTuka U N300pakKeHHe CEYeHUsI, pa3BEPTKU
MHOT'OI'PAHHUKOB, BBIYHUCIIECHUE IUIOLIANEH IOBEPXHO-
CTEN.

[Toctpoenue mnpocreiimux ceueHH Kyba, HPU3MBI,
nupamuiel. [Ipumenenre ¢pakToB U cBeleHUN U3 IUIa-
HUMETPUHU.

O3HakoMJIEHUE C BUJAMU CUMMETPUI B IIPOCTPAHCTBE,
dbopMynupoBaHUEe OMpPEEICHNUI U CBOWCTB. XapakTe-
pPUCTHMKA CHMMETPHUH TE€J BPAIICHHWs] U MHOTOTPaHHU-
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KOB.
[IpruMmeHeHne CBOWCTB CUMMETPUU IIPU PELICHHUH 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, GopMyaupo-
BAaHHE UX ONPEIECICHUN U CBOWCTB.

DopMyIUPOBaHUE TEOPEM O CEYEHHMM IIapa IIJIOCKO-
CTBIO U TUIOCKOCTH, KacaTelIbHOM K cdepe.
XapakTepucTUKa U HM300pakeHUE Tell BpALCHMs, HUX
pa3BEpTKH, CCUCHHUS.

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

N3mepenus B
reoOMeTpHUH

O3HaKOMJICHHE C IIOHATUSIMU ILIOIIAAN U 00beMa, ak-
CHOMAaMH ¥ CBOMCTBaMH.

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

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 ¢ METOJOM BBIUMCJICHHS IIJIOIAIN 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, HAXOXKICHUE KOOPAUHAT TOYEK.

Haxoxxnenue ypaBHEHUN OKpPYKHOCTH, CQepbl, IMI0C-
KOCTHU. BbI4ynciieHre pacCTOSHUN MEXKIY TOUKAMH.
N3yueHne CBOWCTB BEKTOPHBIX BEJIMYUH, IIPABUII pa3-
JIO)KEHMSI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBUJI HAXO0XKJICHHUSI KOOPIMHAT BEKTOpPA B MPOCTPAH-
CTBE, IIPaBUJI IEUCTBUI C BEKTOPaMH, 3aJJaHHBIMHU KO-
OpJIMHATAMH.

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

O3HaKOMJIEHHE C J0Ka3aTeJIbCTBAMU TEOPEM CTEPEO-
METPUU O B3aMMHOM PACIOJIOKEHUHU MPSIMbBIX U ILIOC-
KOCTEH C UCIOJIb30BAHUEM BEKTOPOB
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