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1. TACHHOPT ITPOI'PAMMBI YUEBHOM JUCIIUILINHBI

1.1. O6sacTh NpUMEHEHHsI TPOTPAMMBI

Pabouas mnporpamma yueOnoi nuctmmunasl I1J[.01 MaremaTtuka sBISETCS YacThIO
porpamMMbl TOATOTOBKH crienuanuctoB cpeanero 3BeHa (IIIICC3) B coorBerctBuu ¢ ®PI'OC mo
cnenuanbHocT 09.02.04 UHdopmanmoHHbIe cuCcTeMBbI (110 0TPACIAM).

1.2. MecTto nucunnimnsl B crpykrype IIIICC3

VYuebnas gucnumumaa [1J[.01 MartemaTuka BXOOUT B 0011€00pa30BaTEIbHBIA UK B
pazmen npoPWIBHBIX — TUCIUILIAH yu4eOHOro IJlaHa  TO CHEIUATBHOCTH 09.02.04
NudopmanmonHbie cuCTeMbI (TI0 OTPACIIsIM).

1.3. Heau 1 3a1a4u QM CHUIVIMHBI — TPEOOBAHUSA K Pe3yJbTATAM OCBOCHUS U CHUTIIUHbBI

Copep:xaHue MporpaMMbl HaIlpPaBJIEHO HAa JOCTHKEHHUE CICAYIOUINX LEIei:

OcBoeHne METOOB U CIIOCO0OB:

— pCIICHUsT YpPaBHEHU W HEPABEHCTB IEPBOM W BTOPOW CTENEHH, HPPALUOHAIBHBIX,
norapu(pMHUECKUX, TPUTOHOMETPUYECKHX, MTOKA3aTeNbHBIX YPaBHEHUN 1 HEPABEHCTB;

— HaxOXIEHUs MPOU3BOJIHOM, TOHUMAHHE €€ TEOMETPUYECKOT0 U MEXaHHUUECKOTO CMbICIIA;

— HaxoxpaeHus auddepennuana GyHKIUHA, CIOKHONW (YHKIHMH, CYMMBI, Pa3HOCTH,
MPOU3BEICHUS U YaCTHOTO (PYHKLIUA;

— BBIYMCIICHUS TEPBOOOPA3HOW, HEOMPEICIICHHOTO W  OINpPENeJICHHOr0 HHTerpana,
Ionaied 1 00bEMOB C TIOMOIIBIO OMPENICICHHOTO HHTETPaIa;

— pelleHusi TeOMETPUUYECKUX 3a1a4 CTEPEOMETPUH;

— BBIYMCIICHUS TJIOIIAJIEH MOBEPXHOCTH U 0OBEMOB TETI.
pa3sBHTHEe HAaBBIKOB CpaBHEHHUS, aHaJlIM3a M  JIOTMYECKOTO  MBIIUICHMS, MaMsTH,
MPOCTPAHCTBEHHOTO BOOOPAKEHUS, aITOPUTMUYECKON KYIbTYpPhl, KpUTHYHOCTA MBIIIICHUSI Ha
ypOBHE, HeoOxoauMoM sl Oyaymield nmpodeccHOoHaANbHOM NeATENbHOCTH, AJI MPOIOHKEHUS
o0pa3oBaHUs U caMo00pa30BaHUsl.
BOCIIUTAHUE BHUMAaHMS, aKKypaTHOCTH, OTBETCTBEHHOCTH, CaMOCTOSITEIbHOCTH, MOHHWMaHUS
3HAYMMOCTH MATEMATUKH ISl HAYYHO-TEXHUYECKOTO Mporpecca, OTHONICHUSI K MaTeMaTHUKE KaK
K YacTU 0OIe4YesOBeYeCKOW KYIbTyphl Yepe3 3HAKOMCTBO C MCTOpPHUEH pa3BUTUS MAaTeMaTUKH,
ABOIIOUEH MAaTEeMaTHUECKUX HJICH.
OBJIaJleHMe MaTEeMaTHUYeCKMMM 3HAaHUSMU M YMEHMSIMH, HEOOXOJUMBIMU B IOBCEAHEBHOMU
KU3HU, NI M3YYCHHS] CMEXHBIX €CTeCTBEHHOHAYYHBIX IUCIHIUIMH Ha 0a30BOM YypOBHE U
JUCIUILINH POo(eCCHOHATBHOTO UKJIA.
(¢opmupoBanme mpeACTaBICHUII O MaTEMaTUKE KAaK YHUBEPCAIbHOM SI3bIKE HAyKH, CPEICTBE
MOJIETTUPOBAHUS SIBJICHUI U IPOLECCOB, 00 UAESIX U METOJaX MaTEMAaTHKHU.

3agauyu JTMCUMIJIMHBI — HAY4YUTh OOYYaIOUIUXCS OCHOBHBIM METOJaM MPHUOIMKEHHOTO

BBIUMCJICHHUS] C TIOMOIIBIO TMPENEoB; TMPUMEHSATh OCHOBHBIE TMOHATHS U (DOpMYIbI
muddepeHIMaTFHOTO U WHTETPATBHOTO HMCYUCICHUS, HWCCIEA0BaTh (PYHKIMH M CTPOUTH X
rpaduky; IPUMEHATH anmnapaT MaTeMaTUKU U TEOMETPUHU MIPH PEIICHUH MPUKIIATHBIX 3a7ay.

OcBoenne coaepxanus ydeOHou nmucimmumabl [1J[.01 Marematuka oOecrneunBaer
JTOCTHKEHNE 00YJaroIIMMHUSI CIEAYIOUINX pe3yJIbTaTOB:
* TUYHOCTHBIX (JI):

JI1 chopMHUpPOBAaHHOCTh TPENCTAaBICHUH O MaTEeMaTHKE KaK YHUBEPCAJIbLHOM S3bIKE
HAyKH, CPEICTBE MOJICTUPOBAHUS SIBIICHUN U MPOLIECCOB, UALAX U METOJIaX MAaTEMATUKH;

JI2 mnoHuMaHuEe 3HAYUMOCTH MATE€MaTUKH MJIi HAay4YHO-TEXHHYECKOro Iporpecca,
c(OpPMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTHKE KaK K YacTH OOIIEeYeNIOBEUECKOW KYIbTYPHI
yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUSI MATEMATHUKH, SBOTIOLIMEN MaTeMaTUYECKUX UCH;

4



JI3  pa3BuTHE  JIOTHUECKOTO  MBIIUICHHUSA, MPOCTPAHCTBEHHOTO  BOOOpa)KeHUS,
AITOPUTMUYECKON KYJIbTYPbl, KDUTHUHOCTH MBIIIJICHHUS HA YPOBHE, HEOOXOIMMOM JUist OyTyien
npodecCHOHATIBHOM 1A TeNbHOCTH, VIS POIOJDKEHUST 00pa30BaHMs U cCaMOOOpa3OBaHMS;

JI4 oBrnageHne MaTeMaTHUYECKMMM 3HAHUAMU U YMEHUSIMH, HEOOXOJWMBIMH B
MOBCEHEBHOM JKM3HHU, [UJII OCBOCHUS CMEXHBIX ECTECTBEHHO-HAYYHBIX JUCHUIUIMH U
JTUCIUTIINH TIPO(PECCHOHAIBHOTO IMKJIA, JJIA TOJydyeHUus oOpa3oBaHus B 0O0JacTsAx, HE
TpeOYIOMMX yrTyOJIEHHON MaTeMaTH4eCKON MOITOTOBKH;

JIS TOTOBHOCTH M CIIOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCJIE CaMOOOpa30OBaHMIO, Ha
NPOTSDKEHUHM BCEH JKU3HU; CO3HATEIbHOE OTHOIICHHWE K HENpPEepHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIITHON MTPO(ECCHOHAIBHON U 00IIIECTBEHHOM JIeATEILHOCTH;

JI6 TOTOBHOCTH M CHOCOOHOCTH K CAMOCTOSITENIbHOW TBOPYECKOM W OTBETCTBEHHOM
JeATEIbHOCTH;

JI7 TOTOBHOCTHP K KOJUIGKTHMBHOH paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMU B
00pa3oBaTenbHON, OOIIECTBEHHO IMOJIE3HOH, yUeOHO-HCCIIeIOBATEIHCKON, TPOCKTHOW M APYTHUX
BUJIaX JCSTENbHOCTH;

JI8 orHomieHHe K MpodeCCHOHANBHOW MAESITEIIBHOCTH KaK BO3MOXXHOCTH YYacTHS B
PEIIeHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOOIIEM;

* MeTtanpeaMeTHbix (M):

M1 ymMmeHHe CaMOCTOSITENIBHO OINPENENsITh LETH JEATEIbHOCTH W COCTaBISATH IUIAHbI
JEATEIbHOCTH;  CaMOCTOATENIBHO  OCYUIECTBIATh, KOHTPOJMPOBaTh M  KOPPEKTHUPOBATH
JESATENHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI Il JOCTUKEHUS IOCTABICHHBIX LiEIel
U peajn3aluy MIaHOB IEATEIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATETHH B PA3IUNYHBIX CUTYALIUSX;

M2 ymeHue NpOAYKTHBHO OOLIATHCA M B3aWMOJICHCTBOBATH B IPOILIECCE COBMECTHOU
NEeSATENIbHOCTH, YYUTHIBaTh MO3ULMU JIPYITMX YYaCTHUKOB JAESITENbHOCTH, 3D EKTHUBHO
paszpeuiatb KOH(IJIUKTHI,

M3 BnajgeHue HaBBIKAMH T03HABATEILHOHM, YYEOHO-HMCCIEAOBATEIBCKON M MPOEKTHON
NeSITeIbHOCTH, HaBBIKAMU  paspelieHust MpoOiieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSTEIBHOMY ITOMCKY METOJOB PELICHUs MPAKTUYECKUX 3aJ]1a4, IPUMEHEHUIO Pa3JIMYHbIX
METO/I0B ITO3HAHNS;

M4 TOTOBHOCTH U CIOCOOHOCTHh K CaMOCTOATEIbHONW MH(POPMAIIMOHHO-TIO3HABATEIBLHOM
NESTEIIbHOCTH, BKIIIOYash YMEHHE OPHEHTHPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HH(OPMAIIUH,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATh HH(MOPMALIMIO, TMOJYy4aeMyl0 W3 pa3IMYHbIX
HMCTOYHHUKOB;

MS BnageHue SI3bIKOBBIMU CPEICTBAMM: YMEHHE SICHO, JIOTHYHO M TOYHO M3JIaraTb CBOO
TOYKY 3pEHUSI, UCII0JIb30BaTh a/ICKBATHBIE SI3bIKOBBIEC CPE/ICTBA;

M6 BrageHue HaBBIKAMHU TTO3HABATEIHLHOW PEQIICKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMM, T'PAHULl CBOETO 3HAHUS U
HE3HaHMs, HOBBIX ITO3HABATEIBHBIX 3a7a4 U CPEACTB JJI UX JOCTUKEHNUS,

M7 ueneycTpeMiICHHOCTh B TOHCKaX M HPUHATHH pPEUICHUH, COOOpa3UTEeNbHOCTh U
UHTYWLMSA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTABICHUI; CIHOCOOHOCTh BOCHPUHUMATH
KpacoTy U TapMOHUIO MUPA;

e npeameTHbIX (IT):

II1 copMupOBaHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK 4YacTH MUPOBOW KYJIbTYpPHI U
MEeCTe MaTeMaTUKU B COBPEMEHHOW LMBUIIM3ALMHU, CIIOCO0AaX OMHCAHMS SBJIEHUN peaibHOIro
MHpa Ha MaTEMaTUYECKOM SI3bIKE;

I12 chopMHUpPOBaHHOCTH MPEACTABICHUN O MAaTEMATHYECKUX MOHATHSAX KAaK BAKHEUIIINX
MaTEMaTUYECKUX MOJEIISAX, MO3BOJIAIONINX OMKUCHIBATh U U3y4aTh Pa3HbIC MPOLECCHI U SIBJICHUS,
MNOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOI0 MOCTPOCHUSI MAaTEMaTHYECKUX TEOPUIL;

I13 Bnanenure MeTOIaMU J10KAa3aTEIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE UX TIPUMEHSTh,
IIPOBOJIUTH JOKA3aTENIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a]1a4;

I14 BnageHue craHJapTHBIMU IIPUEMaMU PEUICHUS] PAllMOHAJIBHBIX M UPPALMOHATIBHBIX,
MIOKa3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUH M HEPABEHCTB, UX CHUCTEM;
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UCII0JIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM, B TOM UHKCIIE JIJIS TOMCKA MYTH PEIICHUS U
WJUTFOCTPALIMY PELICHUS] YPAaBHEHUN U HEPABEHCTB;

IS copmupoBaHHOCTH MpEACTAaBIEHUNH 00 OCHOBHBIX MOHATHIX MAaTEMaTHYECKOTO
aHalM3a M UX CBOWCTBaX, BJIAJICHUE YMEHHEM XapaKTepU30BaTh IMOBEACHUE (DYHKIHMH,
HCIIOJIb30BAHUE MOTYYEHHBIX 3HAaHUH JJI OMUCAHUS U aHAJIU3a PEAbHBIX 3aBUCUMOCTEH;

I16 BnaneHre OCHOBHBIMU MOHSATUSAMM O INTIOCKUX U MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOWCTBAX; C(HOPMHUPOBAHHOCTh YMEHHUS PACIIO3HABATH T€OMETPUUCCKUE
burypsl Ha uyeprexax, MOJAENAX W B peaJbHOM MHpE; MPUMEHEHHE H3yYEHHBIX CBOMCTB
reoMerpuueckux ¢uryp u GopMmyn i pelieHds TeOMETPHUYECKHX 3aJad M 3amad ¢
MIPaKTUYECKUM COJEPIKAHUEM;

II7 chopMUPOBAHHOCTh TMPEACTABICHUI O TMpoleccaX U SBICHUAX, HMEIOIUX
BEPOSITHOCTHBIA XapaKTEP, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pPEaJbHOM MHUpPE, OCHOBHBIX
MOHATHUAX AJIEMEHTApPHONU TEOPHH BEPOSITHOCTEW; YMEHHI HAaXOJUTh U OLEHUBATH BEPOSITHOCTU
HACTYIUICHHSI COOBITUI B MPOCTEUIINX MPAKTUUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4yalHBIX BEJIMYUH;

II8 BrmaneHue HaBBIKAMH HCIIOJIB30BAaHUS T'OTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IIpHU
peuieHuu 3aay.

B pesynwsrare uzydenus gucruruinasl [17].01 Maremarrka oOydaroniuiicss JoKeH
yMmeth (Y):

Y1 BoIONHATH apudMETHUECKUE JACHCTBUA HAA YHUCIaMH, codYeTas YCTHBIE |
MUChMEHHBIC TPHEMBl; HAXOOUTh TMPUOJMIKCHHBIE 3HAYCHHUS BEIMYUH U TOTPEIIHOCTH
BbIUKCIICHHUM (aOCOMIOTHASI U OTHOCUTENbHAS); CPABHUBATH YHCIIOBbIE BHIPAKEHUS;

Y2 HaxoIuTh 3HAUEHUS KOPHS, CTEICHH, JIoTapru(Ma, TPUTOHOMETPUUYECKUX BBIPAKCHHIMA
Ha OCHOBE OIpEAeTCHUs, HCIONb3ysd IPH HEOOXOAMMOCTH HHCTPYMEHTAJIbHbIE CpPEICTBA;
MOJIb30BaThCs MPUOIMKEHHON OIEHKOH MPU MPAKTHYECKUX pacyeTax;

Y3 BBIMOMHATH TNpeoOpa3oBaHMs BBIPAKEHUH, MPUMEHsST (OPMYIBI, CBS3aHHBIE CO
CBOWCTBaMH CTEMEHEH, Torapu(MoB, TPUTOHOMETPUIECKUX (PYHKIIUH;

Y4 nns mpakTHUecKHX pacyeToB Mo ¢opMynaM, BKIoudas (OpMYIbl, COJEpIKaliue
CTCTNICHH, paJAUKAIbI, JorapudMbl W TPUTOHOMETpUYECKHWE (YHKIUU, WCHOIB3Ys TpHU
HEO0OXOUMOCTH CIIPABOYHBIE MaTEpUANIbI U MPOCTEHUIITNE BHIYUCIUTENbHBIE YCTPONCTBRA.

V5 BbUUCHATH 3HaYCHUE QYHKIUH 110 33JAHHOMY 3HAYEHUIO apTryMEHTa MPH Pa3InIHbIX
crioco0ax 3amanus yHKINY;

Y6 ompenensTh OCHOBHBIE CBOWCTBAa YHCIOBBIX (YHKIMH, WITIOCTPUPOBATh HX Ha
rpadukax;

Y7 ctpouth rpaguKH M3yUEHHBIX (YHKUMN, WIUTIOCTPUPOBATH MO TpaduKy CBOHCTBa
3JIEMEHTAPHBIX (YHKIIHH;

VY8 wucnonb3oBaTh MOHATUE PYHKIMH JJIsI OMUCAHUS M aHATN3a 3aBUCUMOCTEH BETTUYHH;

Y9 wucnosnp3oBaTh TPOU3BOAHYIO JIJIsi W3YYCHHUS CBOWCTB (DYHKIMH W TMOCTPOCHHS
rpauKoB;

Y10 npuMeHATh TPOU3BOJHYIO JUIS TPOBEICHUS MPUOIMKEHHBIX BBIUUCICHUN, pelaTh
3a/1a4¥ MPUKIIAJTHOTO XapaKTepa Ha HaX0XkKICHNE HAaNOOIBIIEro ¥ HAMMEHBIIIETO 3HAYCHHUS,

Y11 BbUHCIATP B NPOCTEHIIUX Cy4asX IUIOMATd W OOBEMBI C HCIOJIb30BaHUEM
ONpEJIEJICHHOTO UHTErpasa;

VY12 pemath panmoHalIbHBIE, TTOKA3aTelIbHbBIC, JIOTapUPMUIECKHE, TPUTOHOMETPUIECKIE
YpaBHEHUs, CBOJSIIMECS K JMHEUHBIM U KBAJPATHBIM, a TAKXKE aHAJIOTMYHbIE HEPaBEHCTBA U
CHUCTEMBI;

Y13 ucnonb3oBathk rpaguUecKii METO] peIIeHHs YpaBHEHHUI U HEPaBEHCTB;

Y14 uzo0paxaTb Ha KOOPAWHATHOM IUIOCKOCTH PEIIECHUS YpaBHEHWW, HEPABEHCTB M
CHUCTEM C JIByMsI HEU3BECTHBIMH;

Y15 cocraBnsATh W peliaTh YpaBHEHUS W HEPABEHCTBA, CBS3BIBAIOIIME HEU3BECTHBIE
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE MPUKIIATHBIX) 33/]a4aXx.

VY16 pacriozHaBaTh Ha YepTEkKaxX M MOJIEISAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH
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TpEXMEpHBIE OOBEKTHI C UX OMUCAHUSIME, U300PaKCHHUSIMU;

Y17 uzobpaxaTb OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbI€ TEJIa; BBIMOIHATH YUEPTEKH T10
YCIIOBHSIM 33]1a4;

Y18 crpouTts mpocTeiinme ceueHus Kyoa, MPU3MbI, THPAMU/IBI,

Y19 pemars MIaHUMETPUUECKHE UM MPOCTEUIIME CTEPEOMETPUUECKHE 3aJayd  Ha
HaXO0JK/ICHWE TEOMETPUUYECKUX BEJTMYUH (JIJIMH, YTJIOB, IJIOMIA /e, 00bEMOB);
3HaTh (3):

31 3HaueHUE MaTeMaTUYECKOW HAyKW Il PEIIeHUs 3a7ay, BO3HHKAIONIUX B TEOPUH
MpPaKTUKE; IIUPOTY U B TO K€ BPEMs OTPAaHUYCHHOCTh TPUMEHEHUSI MaTeMaTHYECKUX METOO0B K
aHaAJIM3Y U UCCIIEA0BAHUIO MPOILIECCOB U SIBICHUI B IPUPO/IE U OOIIECTBE;

32 3HaueHUWe MPaAKTUKM U BONPOCOB, BO3HHUKAIOIIMX B CaMOW MaTeMaTHKe JUist
dbopMUpOBaHUS U Pa3BUTHUS MAaTEMaTHUYECKOW HAyKH; HCTOPUIO Pa3BUTHUSI TMOHATUS 4YHCIA,
G depeHIaTFHOTO HCYUCIICHU S, BOSHUKHOBEHUS U Pa3BUTHSI TCOMETPHH,

33 yHHBEpCaJdbHBIA XapakTep 3aKOHOB JIOTUKM MAaTeMaTHYECKUX PaCCyXIACHUM, HX
MPUMEHUMOCTH BO BCEX 00JIACTSAX YETOBEUECKOU JIEATEIHHOCTH.

2. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JJUCHUILIAHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHO# padoThI

Buna yueOHoii padoThI KoJsun4yecTBo 4acos

MakcumanbHas ydyeOHasi Harpy3ka (Bcero) 342
Oo6s13aTe1bHAs ayIMTOPHAs yueOHas Harpy3Ka (Bcero) 229
B TOM YHCJIE:

JIEKINH 89

MPAKTUYECKUE 3aAHATHUS 140
KoncyabTanuum (Bcero) 11
CamocTosiTeJibHass padoTa o0yyawinerocs (Bcero) 102
Hrorosas arrectaums B popme dK3aMeHa




TemaTu4eckuii IJIaH U cofepkaHue Y4eOHOH TucuIIMHbI « MaTemaTuka»

HaumenoBanue Conep:xxaHue y4eOHOIr0o MaTepuaJsa, NpakTu4ecKue padoTbl, CAMOCTOSAAITeIbHAs padoTa O0bem | YpoBeHb
pa3aeioB U TeM o0yyarommxcst 4acOB | OCBOCHHS
IToBTOpEHME 9

Tema 0.1. Jlexuus 1. J

JlelicTBUTEILHbIE [TonsiTHE O MENBIX, pAIMOHAIBHBIX YHCIIaX, IEPUOTUUECKON TPOOH; 3aKOHBI IEHCTBUI HAJl 2

ymucaa palrOHATbHBIMH YHUCIAMU; BHIYMCIICHUE 3HAYEHUS BEIPAKEHUSI C pAllMOHATBHBIMY YHCIaMU
IIpakTuyeckoe 3ausaTuel. [IpaBuno ob6paiieHne nepuoaNIECKOr 1podu B 0OBIKHOBEHHYIO;
BBITIOJTHEHHE 33/IaHUI Ha OOpallleHHe MePHOUIeCKON JpoOH B OOBIKHOBEHHYIO; MPABUIIO ) )
MPEJICTaBICHUE PALIMOHATIBHBIX YUCEI JECITUUYHBIMU IpOOsMU; BBIOJIHEHUH 3aJaHU Ha
MPEJICTABICHUE PAIIMOHATBHBIX YUCEN JECITHUHBIMH POOSMU; IOHATHE UPPAITOHATBHBIX YHCEI
CamocrosiTesibHas padora. 5 )
Pedepar nHa Temy «IIpoucxoxxaenue uncemn

Pasznesa 1. OCHOBBI TPUTOHOMETPHH 11

Tema 1.1 Jlexuus 2.

Pagunannas mepa yria [TonsaTue paguanHoi Mepa yria; popmMyiia mepexonia OT rpayCHON MEphI K paJiuaHHON; popMmyIa
nepexoja oT paJluaHHON MEPHI K TPAalyCHOM; pelieHre mpuMepoB. [10BOPOT TOUKM BOKPYT Hayasa ) 5
KOOPJMHAT; PEIICHHE 3a/1a4 Ha HaAXO0XKJIECHUE TOYKH, MOBEPHYTOM Ha 3a1aHHbIN yrou; [lonsTue
CUHYyCa, KOCUHYCa, TAHT€HCA U KOTAaHT'€HCa YMCIIa; BEIYMCICHUE 3HAUeHUI CUHYCa, KOCUHYCA,
TAHI€HCA U KOTAHT'€HCA; 3HAKU CUHYCA, KOCHHYCA, TAHT'€HCAa U KOTaHT'€HCa

Tema 1.2 IIpakTuyeckoe 3ansaTHe2. [IoHATHE TOXKIECTBA; OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKIECTBA;

OCHOBHBIE TOKIECTBA | PEIICHUE 33JaHHI C UCTIOTH30BAHUEM OCHOBHBIX TPUTOHOMETPHUUIECKUX TOKIECTB; (POPMYIIBI

TPUTOHOMETPUH CHUHYyCa, KOCUHYCAa, TAHT€HCA IPOTHUBOIIOIOKHBIX YTJIOB; BBIYMCICHUE 3HAYEHUS BBIPAKECHHS; 2 2
YIPOIIEHNE BhIpakeHu. DOopMysIbl TPUBUACHUS;, PEIICHHE TIPUMEPOB C UCTIOIB30BaHUEM (HOPMYIT
IIPUBEJICHUS

Tema 1.3 Jlexuus 3.

DopMyJIbI CJI0KEHHS DopMyJIbl CIOKEHHS CHHYCa U KOCHHYCA; pellieHre TPUMEPOB C UCIOJIb30BaHUEM (HOpMYIT

DopMyJIbI ABOHHOTO cnoxxeHus. GopMyIbl JBOMHOIO yrila CUHYCa, KOCUHYCA U TAHI'€HCA; PELIEHHUE IPUMEPOB C 2

yrJia UCIOJIb30BaHuEM (OpMYIIbl IBOMHOTO yriaa. DopMylibl IBOMHOTO yrila CHHYca, KOCUHYyca U 2
TaHTEHCA; PelIeHUE IPUMEPOB C UCTIOIb30BaHNUEM (OPMYIIBI TBOIHHOTO yTIia.
CamocrosiTesibHas padora. 5
BrlunciieHre TpUroHOMETPUYECKHUX BBIPAKECHU.

Pasznen 2. ®yHKIuUN, UX CBOIICTBA U rPauKu 9
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HaumenoBanue Conep:xxaHue y4eOHOro MaTepuaJsa, NpakTu4ecKue padoTbl, CAMOCTOSAATeIbHAs padoTa O0bem | YpoBeHb
pa3aeioB U TeM o0yuarommxcst 4acOB | OCBOCHHS
Tema 2.1. IIpakTuyeckoe 3anaTue3. [lonsarue uncaoBoit GyHKIUHU; TOHATHE 00JIACTH ONpEAeTICHUs U
IlonsiTHe 4yMCI0BOM MHOXECTBa 3HAUECHUI; HAXO0XIEHUE 00JIaCTH OIPEeIIEHUS] U MHOYKECTBA 3HAYEHUH YMCIIOBON 2
bynkonu byHKIIMHN 1
CamocrosiTesibHasA padoTa. 5
[TonroroBka coobuienus Ha Temy «/3BecTHBIC UHCTIOBBIE QYHKITUN.
Tema 2.2. Jlexuus 4.
OcHoBHBIE CBOIiCTBA [TonsiTre y€THOCTH, HEYETHOCTU (QYHKIINH; ONpeeleHne YETHOCTH, HEYETHOCTH (PYHKIIMU
pynkumii rpadu4ecKuM M aHATUTUYECKUM criocoOoM. [ToHsATHE TepuOIUYHOCTD (DYHKIIMN; HAXOXKICHUE 2 5
nepuoa GyHKIMHU; TOHATHE BO3pacTaHue, yObiBaHUE (DYHKIIHI; ONpEICICHIE BO3pAcTaHMUE,
yObIBaHUE QYHKIHH rpa@uuecKuM U aHATUTHIECKUM criocoOoMm. [ToHsATHE TOUKHU dKCTpeMyMma,
AKCTpeMyMa (DYHKITMH; ONpeeleHUE YKCTpeMyMa QYHKITNH .
Pa3nes 3. Tpuronomerpuyeckue GyHKIMH YMCI0BOT0 APIYMEHTA 18
Tema 3.1 IIpakTuyeckoe 3anaTued. OnpeerneHrne TPUTOHOMETPUYECKUX (PYHKIINIA; 00JIaCTh ONpeIeeHUs U
Tpuronomerpuyeckue | MHOXXECTBO 3HAYCHUN TPUTOHOMETPUUYECKUX (PYHKIUI; YETHOCTD, HEUETHOCTD, IEPUOTUIHOCTD
byHkuum u nx TPUTOHOMETPUUECKON (QYHKITMI 2 2
rpauku I'paduku Tpuronomerprueckux (GyHKIHMA U UX CBOMCTBA; Mpeodpa3oBanue rpaduxkon
TPUTOHOMETPUUECKHUX (YHKITHI
Tema 3.2 Jlexuus 5.
Ilonsitue 06 ooparnbix | Teopema o KOpHE; ONPENENECHUE arcsinx, arccosx; BBIMUCICHUE 3HAYCHUN arcsinx, arccosx 2
Tpuronomerpudeckux | OnpeneneHue arctgx, arcctgx; BBIYUCIEHUE 3HAYEHUU arcsinx, arccosx 1
byHKIuax CamocrosiTeibHas padoTa. 5
IIpeoGpazoBanue rpa kOB TPUTOHOMETPUIECKUX (YHKITUIA
Tema 3.3 Pemienne IIpakTuyeckoe 3anATHES. PeleHNE YpaBHEHUS COSX = a
NMPOCTEeHIINX Pemenune ypaBHeHus sinx=a ) 5
TpUroHomerpudeckux | Pemenue ypaBHenus 1gx=a, ctgx=a
YPaBHEeHHUM
Tema 3.4 Jlexuus 6.
Pemenne Pemenne TpuroHoMeTprUYECKUX YpaBHEHU BBEACHUEM HOBOM epeMeHHOM. Pemenue 2
TPUTOHOMETPUYECKUX | TPUTOHOMETPUUECKHUX YPaBHEHUH C IOMOIIBIO TPUTOHOMETPUUECKUX TOXKIECTB. Pemienne 1
YpPaBHeHMii OJIHOPOJIHBIX TPUTOHOMETPUYECKUX YPaBHEHUU
CamocrosiTeJibHast padoTa. 5

Pemennie 0o AHOPOJHBIX TPUTOHOMETPUUECKUX YPaBHEHUN
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HaumenoBanme Conep:xxaHue y4e0OHOIro MaTepuaJsa, NpakTuYecKue padoTbl, CAMOCTOSAATeIbLHAs padoTa O0bem | YpoBeHb
pa3aeioB M TeM o0yyawommxcst 4acOB | OCBOCHHS
Pasznen 4. Kopuu, crenenu u jorapudpmol 23
Tema 4.1. IIpakTnueckoe 3anaTHE6. [ToHSTHE KOPHS N-i1 CTENEHU; BEIUMCIEHUE KOPHSI N-1 CTENEHU U3
Kopenb HaTypa/ibHOl | 4KCiIa; penienne ypaBHeHui Buma  x" = a. CBOMCTBA KOPHS N-i CTEIIECHH; BHIYMCICHHE 3HAYCHHIA 2 2
CTENEeHH U3 YHCJIa BBIPAJKECHUM, HCIIOJIb3Ysl CBOMCTBA KOPHS N-1 CTEIICHU
Tema 4.2. Jlexuums 7.
Pemenne [Tonarue 06 mppanMoOHATBHBIX YPAaBHEHHSX; PEIICHUE IPOCTEHIINX UPPALIMOHATIBHBIX YPaBHEHUN 2 ]
HPPALUOHATBbHBIX Pemenne nppanioHanbHBIX YpaBHEHUH MTOBBIIIEHHON CJI0KHOCTH, BO3BE/ICHUE B HATYPAJIbHYIO
YPaBHEeHHUil CTEIIEHb
Tema 4.3. Crenens ¢ IIpakTu4yeckoe 3anaTue7. [loHATHE CTENIEHN C pallMOHAIBHBIM [T0KA3aTEJIEM; BEIUUCICHUE )
PaluoOHAIBHBIM CTENEHU C PALlMOHAIBHBIM MOKa3aTeneM. CBOICTBA CTENEHU C pallMOHAIbHBIM [I0KA3aTENIEM; 2
nokasareJjieMm IIPUMEHEHNE CBOMCTBA CTENIEHH C PAllMOHAIBHBIM [TOKA3aTEIEM PH BBIYUCICHUT
Tema 4.4. Jlexuus 8. ITlonsTHE MOKa3aTeabHON (PYHKIIUH; rpaduK MoKa3aTeaIbHON (QYHKIIMHU; CBOHCTBA
Ioka3zareabHast NoKa3aTelbHON (YHKIUH; TOCTPOEHUE rpapuKOB MOKa3aTeNIbHON (QYHKIINH; UCCIIeI0BaHUE CBOWCTB ) ]
byukuus nokaszareiabHON QyHKIuH. Perenne npocTeimmx noka3areabHbIX YPpaBHEHUN; IPUBEACHUE K
IHoka3zareabHble OJIHOMY OCHOBAHMIO; IPUPABHUBAHME ITOKAa3aTese cTeneHel. PenieHne ypaBHEHNI BBIHECEHUEM 32
YpaBHEHUA CKOOKY 00IIIEro MHOKUTEIIS ; pellieHUe YpaBHEHHUH BBEJCHEM HOBO NepeMeHHON
Tema 4.5 IIpakTHyeckoe 3ansAaTHES. PerieHne mpocTennx NoKa3aTesIbHbIX HEPABEHCTB; IPUBEICHUE K
Iloka3zaTenbHbIe OJTHOMY OCHOBaHMIO.PelieHre HepaBeHCTB BEIHECEHUEM 3a CKOOKY 00ILEero MHOXKUTEIIS; PEeLICHHE 2 2
HEpPaBEeHCTBA HEPaBEHCTB BBEJCHUEM HOBOU MEPEMEHHOU
Tema 4.6 Jlorapudgmbr | Jlekrus 9. ;
CpoiicTBa Jorapudmos | [lonstue o norapudme yucna; HaxoxaeHue Jorapudpma yuciaa. OCHOBHOE JorapupMuIecKoe 2
TOKJIECTBO; CBOMCTBA JIOrapu(MOB; UCIOIH30BaHUE CBOWCTBA JIOrapu(MOB IPHU BHIYUCICHUU
Tema 4.7 Ipakruueckoe 3ansiTue9. [lonstre o norapupmuueckon GyHKIIMU; CBOWCTBA JIOTapu(PMUIECKOM
Jlorapumunueckasn byHK1MM U ee rpaduk; nocTpoeHue rpaduka sorapupmMuieckont GyHKIUU U €€ UCCIIeJOBaHHE 2 2
bysHkuus
Tema 4.8 Pemienne Jlexuwms 10.
Jorapu(pmMu4ecKux Pemenune npocreiimumx JorapuMUUECKUX ypaBHEHUH; JorapudMupoBanue odenx yacrei 2 ]
yYpPaBHeHMii ypaBHEHHUS; IPUPABHUBAHKUE BBHIPAXKEHUH, CTOSIINX O] 3HAKOM Jioraprudma
Pemenue ypaBHeHUI BBEJEHHEM HOBOM NTEPEMEHHOM
Tema 4.9 Peuienue IIpakTuyeckoe 3anaTuel(. Pemenue npocreimux sorapuMUUecKux HEPaBEHCTB;
Jorapu(pMu4ecKux norapuMupoBaHNE HEPABEHCTBA 2 2
HEPABEHCTB Pemenne HepaBEeHCTB BBEJIEHUEM HOBOM NEPEMEHHOM
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HaumenoBanme Conep:xxaHue y4e0OHOIro MaTepuaJsa, NpakTuYecKue padoTbl, CAMOCTOSAATeIbLHAs padoTa O0bem | YpoBeHb
pa3aeioB M TeM o0yyawommxcst 4acOB | OCBOCHHS
CamocrosiTesibHas padora. 5
PelieHre HEpaBeHCTB BBEICHUEM HOBOU IIEPEMEHHOMN
Pasznea S. [lapajieJibHOCTH B IPOCTPAHCTBE 17
Tema 5.1. Akcuombl Jlexuwms 11.
cTepeoMeTpUH AKCHOMBI CTEPEOMETPHH; CIIEICTBUS U3 AKCHOM; UCIIOJIb30BAHUE AKCUOM U CIIEICTBUN U3 aKCHOM
B3anmuoe pu Joka3arenbeTse. [loHsTHE MapamienbHOCTH MPSIMBIX B IPOCTPAHCTBE, TEPEMA O TPEX 2 1
pacmnosio:keHue NapaJuIeIbHBIX MPSMBIX B IPOCTPAHCTBE, TEOPEMA O CYHIECTBOBAHUE MPSAMOM, apAIIIEITbHON
NpsAMBIX B naHHOM. IToHsTHE CKpEeIMBAIOIIMXCS IPSAMBIX B IPOCTPAHCTBE, HAXO0XKACHUE YIIIa MEXKAY
NPOCTPAHCTBE CKPEHIMBAOIMIMMUCS TPSIMBIMU
Tema 5.2. IIpakTnueckoe 3anaTuel 1. IlonsaTre napamienbHOCTh OPSIMOM U INIOCKOCTH; B3aMMHOE
B3anmnoe pacIoyokeHne IpsMOM U INIOCKOCTH; MPU3HAK NapaJIEIbHOCTH MPSIMOM U TUIOCKOCTH;, IPUMEHEHHE ) 5
pacmnosioxkeHue MPSAMOM | ONIPEENICHNs U IPU3HAKA NapaIeIbHOCTH IPSIMOM M INIOCKOCTU IIPU JOKA3aTEIbCTBE U PEIIEHUH
U IJIOCKOCTH 3a/1a4
Tema 5.3 Jlexuus 12.
B3aumnoe [TonsAiTHE MapaIIEIbHOCTH INIOCKOCTEN; B3aUMHOE PACIIOIOKEHHE INTIOCKOCTEN; TEOpeMa MPU3HAK 2 ]
pacmnojioKeHue NapauIeIbHOCTH IIJIOCKOCTEH; MPUMEHEHHUE ONPEIEICHHSI U TEOPEMBI TP 1I0KA3aTEIbCTBE U
IJIOCKOCTEi B pelIeHnu 3a1a4
NMPOCTPAHCTBE IIpakTnueckoe 3ansaTnel2. CBoiicTBa napajiesbHbIX IJIOCKOCTEN; IPUMEHEHUE CBONCTB ) 5
NapaJyIeIbHBIX MJIOCKOCTEH MPU JOKA3ATENIbCTBE U PEHICHUU 33124
Jlekmmsa 13. ) ]
Pemenue 3a1a4y Ha napaJijIesIbHOCTh B IPOCTPAHCTBE.
IIpakTuyeckoe 3ansaTuel 3. [loctpoeHne ceueHunii NpsIMbIX U MIOCKOCTEH. 2
CamocrosiTesibHast padora. 5 2
ITocTpoeHne ceueHni MPSIMBIX U TIIOCKOCTEM.
Pa3nes 6. [lepnieHANKY/JISIPHOCTD B IPOCTPAHCTBE 25
Tema 6.1 Jlexuums 14.
Hepnenaukyaspuocts | [lepneHaukymspHble NpsMbIE B IPOCTPAHCTBE; CBOWCTBO MAapaJIENbHbBIX NPSMBIX, ) ]
NPAMOii ¥ IJIOCKOCTH NEPHEHAUKYIISIPHBIX K TPEThEH; NEPIEHAUKYIIPHOCT IPSIMOU U IMJIOCKOCTH; TPU3HAK
Ilepnenaukyasp u NEPIEHAUKYJIIPHOCTH IIPSIMOM U INIOCKOCTH.
HAKJIOHHAaA Jlekmus 15. ) ]

Teopema o Tpéx

IlepnieHquKymsIp ¥ HAKJIIOHHASL, IPOCKLHs] HAKIIOHHOM; ITIOHATHE PACCTOSHHUE OT TOYKU J10
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HaumenoBanue
pa3esnoB M TeM

Conep:xxaHue y4e0OHOIro MaTepuaJsa, NpakTuYecKue padoTbl, CAMOCTOSAATeIbLHAs padoTa
00y4YarIIMXCs

O0beM
4acoB

YpoBeHb
OCBOCHUS]

nepneHAUuKYJIsIpax

IIJIOCKOCTH,; BBIYUCIICHUEC PaCCTOAHNUE OT TOYKH J0 IJIIOCKOCTH; IIOHATUC yIJIa MCXKIAY HpﬂMOﬁ n
IJIOCKOCTBIO; HAXOXKACHUC yIJIa MCIKIY HpSIMOﬁ " IJIOCKOCTBIO.

Jlekuus 16. [lonatne nepneHauKyspa, HAKJIOHHOM, TPOSKIUH HAKJIIOHHOW; TOCTPOEHUE
MIEPIICHIMKYJISIPA, HAKJIIOHHOW, POEKIMU HAKJIOHHOMN. Teopema o TpEX NmeprneHauKyspax.

IIpakTnueckoe 3ansituel4. [I[pumeHeHne TeopeMsbl 0 TPEX NEPIECHIUKYIISIpaX IMPHU T0KA3aTEIbCTBE
1 pCIICHUU 3a/1a1

Tema 6.2
JByrpaHHbIi yroJ
Mapajnenenunen,
TeTpasap

Jlexmug 17.
[Tonsatue yrina Mexay mioCKOCTSIMHU, ABYTPAHHOTO yTia; MOCTPOEHUE ABYTPAHHOIO yIia, ero
BBIYHCIICHHE; TIOHSTHE MEPIICHINKYIIPHOCTH IUTIOCKOCTEH; TPU3HAK MIEPIICHIUKYIIPHOCTH
IIOCKOCTEH;

IIpakTnyeckoe 3ansituelS. [Ipumenenne npu3Haka NEPHEHANKYISIPHOCTH INIOCKOCTEN MpH
JIOKA3aTelIbCTBE M PEHICHUU 3a/1ay.

IIpakTnueckoe 3anaTnel 6. [lonsaTue napamienenunena, NpsIMoro napauienenunena, rpaHy,
pebpa, BepUIMHBI, AUATOHAY MapajlielenuIea; TOCTPOeHUE Napaieienurneia u mpsMoro
napajuleJenuIe1a o 3alaHHbIM 31eMeHTaM. Haxoxx/ieHne HeM3BeCTHOrO 2JIEMEHTA
napasuieJenunesa.

IIpakruueckoe 3ansituel 7. [lonarue Terpasapa, BepUIMHbI, peOpa, TpaHH, OCHOBAHHUS;
IIOCTPOCHHE TETPAdAPa MO 33JaHHBIM IEMEHTaM; HaX0XKICHNE HEM3BECTHOIO 2JIEMEHTA TETPadApa

IIpakTnueckoe 3anaTnel . [loHsaTHE ceueHUs U CEKYILIEH MIIOCKOCTH; MOHSTHE CEYEHHUS
TETpa’pa U NapajuIeeuIea; IPaBUIa IIOCTPOEHUS CEUEHUN; IOCTPOCHNE CEUEHUN
napajuieienuInea u TeTpadapa o 3aJaHHbiM yeaoBusaM [locTpoeHue ceuennii napauienenumnena u
TETPaAdAPA.

CamocrosiTesibHast padoTa.
ITocTpoenune ceueHni mapasuiesienuIeia U TeTpasipa.

IIpakTnueckoe 3anaTnel9. IloHsaTHe NpAMOYroJbHOIO NapajlIeIeNNIe a; CBOWCTBO 1UarOHaIN
IPSIMOYTOJIBHOTO NIapajuIeICIMIIe1a; IPUMEHEHNE CBOMCTBO AUATOHAIIN MPSIMOYTOJIBHOTO
napajuleenunea Npyu J0Ka3aTelIbCTBE U PELICHUN 3a1a4

Paznen 7. 3agaum ¢ mapamerpamu

12

Tema 7.1.
AHaJIUTHYECKHE
pelleHnsi OCHOBHBIX

Jlexuums 18.
Omnpexenenne mapaMmerpa. Pemenue 1poOHO-parimoOHAIBHBIX YPABHEHHH C TAPaMETPOM.

IIpakTnyeckoe 3ansiTue2(). Penienre cMemaHHbIX ypaBHEHUM ¢ mapameTpoM. [Touck pemenuit
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HaumenoBanme Conep:xxaHue y4e0OHOIro MaTepuaJsa, NpakTuYecKue padoTbl, CAMOCTOSAATeIbLHAs padoTa O0bem | YpoBeHb
pa3aeioB M TeM o0yyawommxcst 4acOB | OCBOCHHS
THUIIOB 33/1a4 YpaBHEHUI, HEPABEHCTB U UX CUCTEM
IIpakTnueckoe 3anaTHe21. AHanmUTHYECKNE TPUEMBI OCHOBHBIX THIOB 3a1a4. [lapamerp xak ) P
paBHOIIpaBHasl IEPEMEHHAs
IIpakTuyeckoe 3ansitue22. CoiicTBa (hyHKIMIA B 3a7a4ax ¢ MapaMeTpoM: 00JIacTh 3HAYCHHUH, ) 5
JKCTpeMallbHbIE 3HAUE€HUSI, MOHOTOHHOCTb, YETHOCTb, NEPHUOJUIHOCTH, 0OPAaTUMOCTh
Tema 7.2. Jlexuwms 19.
I'padpuueckne ['padmyeckue npuémsl B KOOpAUHATHON TIOCKOCTH. [lapanienbHblil mepeHoc, TOBOPOT, TOMOTETHS, 2 2
pelleHnsi OCHOBHBIX CKaTUe K MPSIMOM, JIBE MPSMbIE HA TIIOCKOCTH.
THUIIOB 3a1a4 IIpakTuyeckoe 3anaTue23. Kpangparnunas GyHKIUSA: JUCKPUMUHAHT, CTApIIANA KOd()PUITHEHT,
BepiInHa napabonsl. Teopema Buera. 2 2
Pemenue 3a1a4 cBOASMIMXCS K UCCIETOBAHUIO PACIIOIOKEHHSI KOPHEH KBaApaTUYHON (YHKITHH.
Pa3znea 8. JiieMeHTHl KOMOMHATOPUKH B IUCKPETHON MaTeMaTHKe 34
Tema 8.1. Jlexuus 20.
JJIeMeHTbI TEOPUH Onpenenenne MHOXkecTBA. Ornepanuy HaJl MHOKECTBAMU U UX CBOMCTBA. J{narpammel 3einepa- 2 1
MHOKECTB, Benna. Crioco0sl 3a1anust MHOKeCTB. KopTexu.
IIpakTnyeckoe 3ansitue24. J/[ekapToBO MPOU3BEAECHNE MHOKECTB. 2 2
IIpakTuyeckoe 3ansitue25. OToOpaxXeHUs: U COOTBETCTBHUSI. 2
CamocrosiTesibHas padora. 5 2
Pemenue 3agau Ha MHOXKECTBA.
IIpakTnyeckoe 3ansitue26. buHapHuble OTHONIEHUS U UX CBOICTBA. Permenue 3agau 2 1
Tema 8.3. Jlexuwms 21.
ITocaenoBaTeabLHOCTH Onpenenenne Nocien0BaTEILHOCTH; MPeiesia MOCIeA0BATEIbHOCTH; METOJIa MATEMaTUYECKON 2 1
WHIYKIUU.
IIpakTnueckoe 3ausaTHe27. PemieHne 3aja4 ¢ IpUMEHEHUEM METOa MATEMAaTUYECKOW NHIYKIIMH. 2 2
Tema 8.4. IIpakTuyeckoe 3anaTue28. [lonsTue koMOMHATOPUKY; OOIIME MpaBUIa KOMOMHATOPUKHU: MTPABUIIO
IlepecTtanoBku U CJIOKEHUS, TPABUJIO MPOU3BEACHUS; UCIIOJIb30BAHUE TIPaBUJIa CJI0KEHUS U IPOU3BEACHUS TPU 2 2
pa3MelleHHs pEelIeHUN 3a/1a4; NOHSATUE IYCTOr0 MHOXKECTBA; NOHSATHE COETMHEHUM.
Coueranus Jlexuwms 22.
[ToHsiTHE TIEPECTAaHOBKH U Pa3MEICHUS, Pa3MEIICHHsI C IIOBTOPEHUEM, pa3MEIICHUs 0e3 2 1
NOBTOpPEHMI; hopMysbl moacuéTa Yrcia nepecTaHOBOK M pa3MEIeHH; pellieHne 3aay.
IpakTnyeckoe 3ansitue29. [lonsTue coueranus, CoOUeTaHus ¢ MOBTOPEHUEM; CBOMCTBA COYETAHMUIA. 2 2
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HaumenoBanme Conep:xxaHue y4e0OHOIro MaTepuaJsa, NpakTuYecKue padoTbl, CAMOCTOSAATeIbLHAs padoTa O0bem | YpoBeHb

pa3aeioB M TeM o0yyawommxcst 4acOB | OCBOCHHS
Tpeyronpnuk [lackans. bunom Hbrotona
IIpakTnueckoe 3ansaTne30. dopmyna noacuéra yncna coueTaHuil; pelIeHUE 3a/1a4 Ha HaXOXKACHHE 2 5
OMHOMHUATBHBIX KOA(DPHUITMEHTOB.
IIpakTuyeckoe 3ansitne31. Perenne KoOMOMHATOPHBIX 3a/1a4 CMEIIAHHOTO THIIA 2 2

Tema 8.5. IIpakTuyeckoe 3anaTue32. [lonsTue crenenu MHorouwieHa; gpopmyna 6uHoma HeioToHa;

bunom Herorona HaXO’KJICHHUE BU/1a MHOTOWICHA, UCTIONb3Ys Gpopmyrny OuHoma HetoToHa. [ToHsTHE OMHOMUHAIBHBIX 2
K03(PUITMEHTOB; CBONCTBa OMHOMUHAIBHBIX KOA()PHUITMEHTOB; BHIYMCICHHE OMHOMUHATBHBIX
K02 PHUIIMEHTOB; TOoCTpoeHHe TpeyroiabHuKa [lackans 2
CamocrosiTesibHas padora.
IIpuMeHeHune cBOMCTBA OMHOMUHATIBLHBIX KOO PHUIIMEHTOB; BEIYUCICHIE OMHOMUHAIBHBIX 5
Kod(PuImeHToB; mocTpoeHue Tpeyrojibanka [lackans

Pa3znen 9. KoopanHarsl M BeKTOPBI, NIpeodpa3oBaHus B MPOCTPAHCTBE 20

Tema 9.1. Jlexuus 23.

IlonsTHe BekTOpa [TonsiTHie BEKTOpa B IPOCTPAHCTBE, [UIMHBI BEKTOPA, KOJUIMHEAPHOCTH, PABEHCTBA BEKTOPOB; ) ]
IIPaBUJIA CJIOKEHUSI U BBIUUTAHUSI BEKTOPOB, YMHOXKEHHSI BEKTOpA HA YKMCIIO; CBOWCTBA CIIOKEHUS U
BBIYMTAHUSI BEKTOPOB, YMHOKEHHUS BEKTOPA HA YUCIIO; MOHATHE KOMIUIAHAPHOCTH.
IIpakTnueckoe 3anaTne33. Tepema paznokeHus: BEKTOPA M0 TPEM KOMILIAHAPHBIM BEKTOPAM. 2 P
Penrenue 3anau

Tema 9.2. Jlexuus 24.

MeToa KOOpPAMHAT B [ToHsiTHE TPAMOYTOJIBHON CUCTEMBI KOOPJAMHAT B IPOCTPAHCTBE, OCEN KOOPAMHAT, HayaJla

MPOCTPAHCTBE KOOPJAMHAT, KOOPAUHATHOM IIJIOCKOCTH, ITOJIOKUTEIBHOM I10JyOCH, OTPULIATEILHOM IIOJIyOCH, 2 1
abcuucchl, OpAUHATHI, alIUINKAThl, KOOPJIMHAT BEKTOPA; PalnyCc-BEKTOPa; KOOPAUHATHI CYMMbI U
Pa3HOCTH BEKTOPOB, IPOU3BEACHUSI BEKTOpPA HA YKCIIO

Tema 9.3. IIpocreiimue | IIpakTnueckoe 3ansaTue34. [IpaBuio BeUMCICHUS KOOPAUHATHI CEPENUHBI OTPE3KA; PEIICHUE

3aj/la4M B KOOPAUHATAX | 3a/1a4 HA BBIYUCICHUE KOOPANHATHI CepeIMHbl 0Tpe3Ka. [IpaBuia BelYMCIEHUS 110 KOOpAUHATAM 2 2
JUIMHBI BEKTOPA U PACCTOSIHUS MEXAY TOUKaMU; PEIICHHE 3a7a4

Tema 9.4. Jlexuus 25.

CxansipHoe [TonsTre yrina Mexnay BEKTOPAMH; IEPICHANKYIISIPHOCTh BEKTOPOB; BEIYMCIICHHAE YTIIIa MEXKAY ) 5

Npou3Be/ieHUe BeKkTOpaMu.IloHATHE CKaJIIpHOTO NMPOU3BEACHUS BEKTOPOB; CBOMCTBA CKAISIPHOIO IIPOU3BEICHUS

BEKTOPOB BEKTOPOB;
IIpakTnueckoe 3auaTHE3S. 3aKOHBI CKAJIIPHOIO TPOU3BEIECHUS BEKTOPOB: IEPEMECTUTENBHBIN, 2 2
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HaumenoBanme Conep:xxaHue y4e0OHOIro MaTepuaJsa, NpakTuYecKue padoTbl, CAMOCTOSAATeIbLHAs padoTa O0bem | YpoBeHb
pa3aeioB M TeM o0yyawommxcst 4acOB | OCBOCHHS
pacrpeaeuTeNbHbIN, COYETATENbHBIN; BEIYACICHUE CKAIIPHOTO TPOU3BECHUS BEKTOPOB
IIpakTnueckoe 3auaTHE36. YpaBHEHUE NIPAMON B IPOCTpaHCTBE. B3auMHoe pacnosnoxeHue 2 P
PSIMBIX
IIpakTnueckoe 3anaTHe37. YpaBHEHHUE INIOCKOCTH B IPOCTPAaHCTBE. B3auMHOE pacnoioskenne 2 P
IIJIOCKOCTEMN
Tema 9.5. Jlexuus 26.
IIpeoOpa3oBanus B [IpeobpazoBanre cuMmmMeTpun B mpocTpancTBe. CuMMeTpust B mpupoze. [IBukeHne B MpoCcTpaHCTBRE: 2 1
NMPOCTPAHCTBE napajieNIbHbI epeHoc, nogodue. @opmysnsl npeoOpa3oBaHUI B CHCTEME KOOPIUHAT.
IIpakTnyeckoe 3ansiTue38. OproroHaabHOE MpoenrpoBanue. [lnomans OpTOroHaAIbHON TPOSKIIMHU ) 5
MHOT'OYT'OJIbHUKA.
Pa3nes 10. MHOrorpaHHuku 17 2
Tema 10.1 IlonsiTue o Jlexums 27. )
MHOTOTPpAHHHUKeE [lonaTne MHOTOTpaHHUKA, BEPIINHBL, peOpa, TpaHu, TUArOHaIH, CEKYLIeH MIOCKOCTH; TIOHATHE 1
ILi1omaab MOBEPXHOCTH | IPU3MBI, OCHOBaHHMs, OOKOBBIX I'DaHEH; BU/bl IPU3MBL: IPsIMasi, HAKJIOHHAs
NMPH3MbI IpakTuyeckoe 3ansitue39. Gopmyna miomaas O0KOBOM MOBEPXHOCTH MPU3MBI, PELICHHE 3a71ay;
dbopmyIa TIonaab MOJHON TOBEPXHOCTH PHU3MBI, pellieHue 3a1a4; GopmyJia Iiomaas O0KOBOM 2 2
IIOBEPXHOCTHU NPSIMON IIPU3MBI, pEUIEHHE 3a/1a4
Tema 10.2 IIpakTuueckoe 3anaTue4(. [lonsTe nupamMuabl, OCHOBaHMUs, BEPIIMHBI, pedpa, rpaHu;
IMonsiTHe MUpaMUIBI npaBWiIbHASA MUpPAMH/IA; TOCTpoeHue mupamuasl. opmyna miomniaau O0KOBOM MOBEPXHOCTH o)
NUPaMUJIBI U TUIOHIA/b MTOJIHOM MOBEPXHOCTH MUPAMMU/IbI; BBIYMCIIEHUE TUIOIIA U OOKOBOI
NOBEPXHOCTU NUPAMU/Ib] U TUIONIA/Ib IOJHOW MOBEPXHOCTH NUPAMMU/IBI, 2
CamocrosiTesibHas padora.
Brruncnenue miormiaau 00KOBOM MOBEPXHOCTH MUPAMUABI U TUIOMIA/h IOJIHOM MOBEPXHOCTH 5
paMUbI
IIpakTnueckoe 3ansaTHe41. HaxoxxieHne HEM3BECTHOIO AIEMEHTA TUPAMHU/IBI 110 33JaHHBIM o) 2
3JIEMEHTaM
Tema 10.3 Jlexuus 28.
IMonsaTue komoumHanun | [lonstue komOuHauu ten. Haxoxaenre o0bEMOB U IIIOMIAEH TOBEPXHOCTEH CKOMOMHUPOBAHHBIX 2 1
TeNa MHOTOTPaHHHKOB.
IIpakTnueckoe 3anaTne42. [loHsTe BnucaHHO! U onucaHHOW nupamubl. IloHsTHE BMcaHHON 1 2 2

ONMCAHHON PU3MBI.
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HaumenoBanme Conep:xxaHue y4e0OHOIro MaTepuaJsa, NpakTuYecKue padoTbl, CAMOCTOSAATeIbLHAs padoTa O0bem | YpoBeHb
pa3aeioB M TeM o0yyawommxcst 4acOB | OCBOCHHS
Pasznea 11. Tesia u moBepxXHOCTH BpalieHUst 20
Tema 11.1. Jlexuus 29.
IonsiTe HWIHHAPA [TonsiTe UIMHIpPA, HWIMHIPUYECKON MOBEPXHOCTH, 00Pa3yIOMIMNX IMIUHIPUYECKOM )
IMnomans» MOBEpPXHOCTH | TOBEPXHOCTH, OCHOBAaHUS, 0OKOBOM MOBEPXHOCTH, BBICOTHI, PAaJyca; OCEBOE CEUeHHE HMIUHIPA; 1
HUJIHHIPA BBIUMCJICHHE IIJI0MAI OCHOBAHUS HUJIMH]PA.
ITonsiTue KOHYycCa IIpakTuyeckoe 3ansitue43. Pa3zpépTra O0KOBOI MOBEpXHOCTH LMIKMHApa. [loHATHE BMCaHHOH B
LWIMHAP U ONIMUCAHHON OKOJIO LMIKHApa npu3Msl. @opMyna miomaam 60KOBOH MOBEPXHOCTH )
IWIMHPA U TUIOINAAM MOTHON MOBEPXHOCTH LMIMH/PA; BEIYUCICHHUE TUIOIAAN OOKOBOM
NOBEPXHOCTU LWJIMHPA U IUIOIIAIU OJHON NOBEPXHOCTH LWJIMHIPA. 2
CamocrosiTesibHass padoTa.
Brruucnenue miomnaan 00KOBOH MOBEPXHOCTH ITUIMHAPA U TIJIOMIAH TTOJTHON TOBEPXHOCTH 5
LWIMH]IpA.
Jlekmusa 30.
[TonATHE KOHYCa, KOHUYECKOM MOBEPXHOCTH, 00PA3YIOIUX KOHUYECKOH MOBEPXHOCTHU, BEPIIUHBI, ) ]
OCH KOHMYECKOW TTOBEPXHOCTH, OCHOBAHMsI, 00KOBOW IIOBEPXHOCTH, BBICOTBI; OCEBOE CEYEHUE
KOHYCa; BBIYUCIICHHUE IJIOAAN OCHOBAHMSI KOHYCa
Jlekusa 31.
[IoHsATHE BIMCaHHOW B KOHYC U OIIMCAHHOM OKOJIO KOHYyca nupaMuibl. Popmyria miomaib MoJIHON 2 ]
IIOBEPXHOCTU KOHYCA; BBIYMCIICHHUE MTOJIHOM MIOBEPXHOCTH KOHYCA; IIOHATUE KPYTOBOTO CEKTOPA;
dopMyIa IIomaay CeKTopa; BHIYUCICHUE IUIONAN CEKTOPa
IIpakTuyeckoe 3ansitue44. Perenue 3a1a4 Ha KOMOUHAIIMY Tell. 2
CamocrosiTesibHas padora. 5 2
Penenue 3a1a4 Ha KOMOMHAIIMHY Tell.
Tema 11.2 Jexnus 32.
ITousitue chepsbl U [onsarue mapa, cepsl, HeHTpa, paanyca, 1uameTpa; ypaBHeHue chepsl. KacarenpHas miocKoCTb. 2 1
mapa [laomans BrincanHble M ONMCAaHHBIE MHOTOTPAaHHUKH.
MOBEPXHOCTH cepbl IpakTuyeckoe 3ansitue4S. CeyeHue mapa mIOCKOCTAMH; (pOpMyJIa TUIOIAAN CEUEHUS 11apa; ) 1
BBIYHMCIICHHE IUIOIAAM cedyeHus mapa. [lepeceuenue aByx coep.
IIpakTuyeckoe 3ansitue46. [lonsarue miomany NOBEpxXHOCTH chepsl; popMyIna oA ) 1
IOBEPXHOCTH C(pepbl; BEIUMCICHHE IUIOIAAN TOBEPXHOCTHU Cepsl
IIpakTnueckoe 3ansaTned’. [loHsATHE IAPOBOrO CETMEHTA M IIAPOBOT0 CEKTOpa. Brluncienue 2 2
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HaumenoBanme Conep:xxaHue y4e0OHOIro MaTepuaJsa, NpakTuYecKue padoTbl, CAMOCTOSAATeIbLHAs padoTa O0bem | YpoBeHb
pa3aeioB M TeM o0yyawommxcst 4acOB | OCBOCHHS
IJIOMIAM IIAPOBOTO CETMEHTA M IIAPOBOr0 CEKTOPA.
IIpakTuyeckoe 3ansitue48. BorunciieHne HEM3BECTHOTO 3JIEMEHTa chephl O 3aJaHHBIM JIEMEHTaM 2 2
Pasznea 12. IlpousBoaHas u eé npuMeHeHUs 44
Tema 12.1 Jlexuus 33.
Ipupamenne pynxuun | [lonstue npupamieHuss yHKIUU, TPUPAIICHUS apryMeHTa, TPOU3BOIHOM, Ipeaena, 2 1
[pupamenne HENPEPBIBHOCTU B TOUKE; PELICHUE 3a/1a4.
aprymenTa IlpaBuia IIpakTnueckoe 3ansitue49. [Ipon3BoaHass CyMMBbI; TPOU3BOIHAS TPOU3BEACHHUS; TPOU3BOIHAS
Au(pPepeHUPOBAHUA | YACTHOIO; MPOU3BOIHAS BBIPAKEHUS C TOCTOSTHHBIM MHOXHUTEJIEM; HaXOXKACHUE IPOU3BOIHON 2 2
byHKIUHA
Tema 12.2 Jlexuums 34. ]
OcHoBHbIe GopMmyabl IlepBbIit 1 BTOpOH 3amMeuaTenbHble peaessl. [Ipon3BoHast aneMeHTapHbIX (YHKIMNA: CTETIEHHOH, 2
nuddepeHIMPOBaHUsI | MIOKA3aTEJIbHOM, JorapuMUIECKOil; BBIYMCIEHNE TPOU3BOJHON AJIeMEHTapHbIX QYHKIUH.
IIponsBoansbIe Ipaxkruueckoe 3ansiTueS0. [Ipumenenne npasui quddepeHpoBanus 1 Gopmy ams
TPUITOHOMETPUYECKUX | MPOU3BOJAHBIX K pelleHuto 3a1ad. [Iporns3BoiHas TpuroHoMeTpuyeckux PyHKIMIA: cCuHyca, 2
(pynkuumit KOCHHYCA, TAHI'€HCA ¥ KOTAHI€HCAa; BEIYMCIIEHUE TPOU3BOAHON TPUTOHOMETPUUYECKUX (DYHKIIUH 2
CamocrosiTesibHas padora. 5
[Tpumenenue npasmi quddepeHnupoBanus U GOPMYI IS IPOU3BOIHBIX K PEIICHUIO 3a]1a4.
IIpakTuyeckoe 3anaTueSl. Jluddepenmupobanue Gpynkiuid. [ToHsTHE TPON3BOAHON 0OpaTHOM ) 5
¢dbyskun. [IpousBonHas apkCUHyca, apKKOCHHYCA, apKTAaHTeHCa, apKKOTAHTEHCA.
IIpakTuyeckoe 3anaTueS2. [lonstue mpou3BoaHON cokHON QyHKIMH. DOpMysa HAXOXKICHUS ) 5
MIPOU3BOTHOM CIOXKHOU (DYHKITUH.
IpakTuyeckoe 3anaTueS3. Haxoxaenne mpou3BoaHOM cyneprno3uiinu GyHkmnuii. Pemmenne 3aqa4q 2 2
IIpakTnueckoe 3anaTneS4. Haxoxxaenue npon3BoAHON B 1aHHOM Touke. [IpumeHeHue npasun 2 P
nuddepeHppoBanus ¥ GopMyIT ISl TPOU3BOIHBIX K PEIICHHIO 3a]1a4
Tema 12.3 Jlexuwms 35.
I'eomeTpuyeckuii u VYrnoBoit K03 (HUIHEHT KacaTenbHOM; FTeOMETPUUYECKUNA CMBICI IPOM3BOIHON; BEIYUCIICHHE ) 1
usnyecknii cMbICT yriaoBoro ko3¢ ¢uireHTa KacaTreabHON. Y paBHEeHHE KacaTelbHON; COCTaBIIEHUE YPaBHEHUS
MPOU3BOAHOM KacaTEJIbHOM.
IHonsiTue o IIpakTuyeckoe 3anATHESS. 3aK0H NBMKCHUS, 3aKOH YCKOPEHHUS; PEIICHNUE 3a1a4 Ha GU3UICCKUN 2 P
HeNpepbIBHOCTH Y T€OMETPUYECKUI CMBICII TPOU3BOTHOM.
bynxuumit IIpakTuyeckoe 3anATHES6. HenpepbIBHOCTH (YHKIIMHM B TOUKE; IPOMEKYTKH HEITPEPHIBHOCTH; 2 2
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HaumenoBanue Conep:xxaHue y4e0OHOIro MaTepuaJsa, NpakTuYecKue padoTbl, CAMOCTOSAATeIbLHAs padoTa O0bem | YpoBeHb
pa3aeioB M TeM o0yyawommxcst 4acOB | OCBOCHHS
pelIeHre HEPaBeHCTB METO/1I0M UHTEepBajoB. PeneHrie KOMOMHUPOBAHHBIX HEPABEHCTB METOIOM
WHTEPBAJIOB
Tema 12.4 Jlexuums 36.
[pu3naku [TpusHaku Bo3pactanus U yobiBaHus GyHKIMHU; TeopeMa Jlarpanxa; Teopema JOCTaTOUHOE YCIOBHE ) ]
BO3pacTaHus, BO3pacTanus QpyHKUUU; peieHue 3aaa4. [IoHsaTue KpuTHIeCcKoil TOUKH, TOUKH MaKCUMyMa, TOUKU
yObiBaHus1 GyHKIUH MUHHMYMA, CTAlUOHAPHOU TOYKHU
Touku 3KkcTpEeMyma, IIpakTuyeckoe 3anaTueS7. Teopema o 10cTaTOUHOM TIpU3HAKE AU HEPEHITUPYEMOCTH (DYHKITUH;
IKCTPeMYMBbI PYHKIMH | IPU3HAKH HKCTPEMYMA; HAXOXKACHUE S3KCTpeMyMoB (yHKIMU. Haxoxaenne Hanbonb1ero u
HccnenoBanue HAaUMEHbBIIET0 3HaUeHUN (QYHKIIMH: HaXOXKICHHE 3HAYEHUS Ha KOHLIaX OTpe3Ka, HaX0XKIeHUE 2
bynxuun 3HAUEHUE B KPUTHUYECKUX TOYKAX; BIOOP HAMOOIBIIIETO U HANMEHBIIIETO 3HAUCHUS U3 HalJICHHBIX ]
3HAYECHUU
CamocrosiTeJibHast padoTa.
Haxoxnenrne HauboIbIIero 1 HaMEHbILIEro 3HaYeHUM (PYHKIINN: HaX0XACHUE 3HaYeHHs Ha KOHIaX 5
OTpe3Ka.
IIpakTHyeckoe 3aHATHESS. ATTOpUTM HCCenoBaHUs GYHKIIUNA: 00JIaCTh ONpEaeIICHNUS, ) 5
MPOM3BOJIHAS, CTAIIMOHAPHBIC TOUKH, TPOMEKYTKH BO3PACTAHUS M YOBIBAHUS, TOYKH IKCTPEMyMa.
IIpakTuyeckoe 3auaTuesS9. [locrpoenue rpaduka GyHKIHHN 10 aNTOPUTMY UCCIEAOBAHUS ) 5
GyHKINH.
Jlexuwms 37.
3agauu ¢ mapaMeTpaMu B Ipou3BOoAHOM. KacarenbHas K KpUBOM, KpUTUUECKUE TOUKH, 2 1
MOHOTOHHOCTb, TpaUKH PYHKITHI.
IpakTuyeckoe 3anaTue6(. [Ippmenenre mMpon3BOAHON K MCCIETOBAHUIO CBOMCTB (hYHKITHI 2 2
Pa3nes 13. IlepBooOpa3Has u eé npuMeHeHHe 19
Tema 13.1 Jlexuwms 38.
IousiTue [onsarue nepBooOpa3HOl HYHKIINN; OCHOBHOE CBOMCTBO MEepBOOOPa3HON; epBOOOpa3Hasi CyMMBI U 2 1
nepBooodpPa3HOM Pa3HOCTH; BBIYHCIIEHUE IEPBOOOPA3HOM
Tema 13.2 IpakTuyeckoe 3ansitue6l. [lepooOpaszHas eMeHTapHBIX (DYHKIIHIA; BEIYUCICHHE
IIpaBuia HaxXoKAeHUsT | IEPBOOOPA3HBIX AMeMeHTapHbIX QyHKuMi. [loHaTre HeonpenenénHoro nnterpana. Tabnuma 2 2
NnepBoo0pa3sHbIX UHTErpPaAJIOB
IIpakTnyeckoe 3ansiTue62. BeruncieHue HeonpenenéHHbIX HHTErpanoB. HaxoxaeHue ) 5

HGOHpGI[eJIéHHBIX HHTCIPpaJIOB MCTOJIOM 3aMCHBI HepeMeHHOﬁ
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HaumenoBanme Conep:xxaHue y4e0OHOIro MaTepuaJsa, NpakTuYecKue padoTbl, CAMOCTOSAATeIbLHAs padoTa O0bem | YpoBeHb
pa3aeioB M TeM o0yyawommxcst 4acOB | OCBOCHHS
Tema 13.3 IL1omaan Jlexmmg 39.
KPHUBOJIMHEHOMI IToHsATHE KPUBOJIMHEWHOM TpaNeLui, OCHOBAHUS KPUBOJIMHEWMHON Tpanenuu. PopmMyia mionanu 2
Tpaneuuu KPUBOJIMHEMHOW TpaIelyy; BbIYUCICHHUE TUIOMIAIA KPUBOJIUMHEHOU Tpanenuu. [Toustue ]
onpenenéHHoro uHTerpana; popmyna Herorona—JleiiOHmna;
CamocrosiTesibHas padora. 5
Pemenne 3aga4 no popmyne Herorona—IJleliOauna.
Tema 13.4 IIpakTH4yeckoe 3aHATHE63. DU3MUECKUI CMBICT UHTErPaja; PEIICHNUE 3a1a4 C UCIIOJIb30BAHUEM ) 5
HNuTterpan. ®opmyna ¢dopmynsl Herorona—JleitOnuia
Herworona—Jleiitonnna | IlpakTuuyeckoe 3ansaTue64. [I[pumenenns naTerpana. Beranucaenue miomaaym KpUuBOIMHEHHON ) P
IIpuMmeneHnus Tpanenuu. Beruucienne o0bEMOB Tel BpalleHus
HHTerpajia IIpakTuyeckoe 3anaTue6s. [Nonstue nuddepennmansHoro ypaBuenus. [Ipumenenue
MHTETPUPOBAHUS [T pelieHus JuQPepeHINaIbHbIX YPAaBHEHUH C pa3AessoIuMUCs 2 2
NEePEMEHHBIMH.
Pa3nen 14. O0LEMBI Te 8
Tema 14.1 Jlexuus 40.
IHonsiTne 00BEMA. dopmyna 00bEMa MPSIMOYTOILHOTO MapaljieNienuIea; pelieHre 3aa4 Ha BeIYncieHne o0bEmMa 2 1
O0bem mpusMmbl, IPSIMOYTOJIBHOTO Napajuieenunesia
MUPaMHUAbI U IIpakTuyeckoe 3auATHE66. DopMyita 00bEMa MPU3MBI; PEIICHUE 3a/1a4 Ha BEIYHUCIEHUE 00bEMa
yceu€éHHoi nupamuabl | npu3Mbl Popmysa 00bEMa MUPaMuUIbl; pelIeHUe 3a/1a4 Ha BHIYUCICHUE 00bEMA ITMPaAMHUIBL. 2 2
O06BEMBI TO00HBIX Tel. [ToHsTHE yeeuéHHON mupamuabl. DopMyna 00bEMa yceuEHHON TUPaAMUJIBI.
Tema 14.2 Jlexuus 41.
O0béMBI Te [TonsiTue 06bEMa IMHAPA; GopMyna 00bEMa UIMHIPA; PEIICHNE 3a]]a4 Ha BIYUCIIEHHE 00BhEMaA 2 ]
BpalleHHsA mwmHapa.Jlonstre o60bpéMa KoHyca; hopMyia 00bEMa KOHYCa; pelIeHre 3a1a4 Ha BEIYUCIICHHIE
00béMa KOHyCa
IIpakTuyeckoe 3ansiTue67. [lonsarue o6bpéMa mapa; popmyna o0bEMa 1mapa, NIAPOBOTO CETMEHTA; ) 5
pelieHre 3aa4 Ha BbIunciIeHne 00bEMa 1apa, I1apoBOro CErMeHTa, HIapoBOro CEKTOpa.
Pa3nes 15. Dy1eMeHThI TeOPHH BepPOATHOCTEN. DJIeMEHThI MaTeMATHYECKOH CTATHCTHKH 35
Tema 15.1 IIpakTuyeckoe 3auaTNE68. [ToHATHE COOBITHUS, TOCTOBEPHOTO, HEBO3MOKHOT'O U CITy4aifHOTO
CoObITHE. coObITHs. Kimaccuueckoe ornpeeneHne BeposTHOCTH; (popMylia BEpOSITHOCTU COOBITHS; pellIeHUe ) 5

BepositHOCTB cOOBITHS

3aaa4 Ha BbIYMCICHUEC BEPOATHOCTHU COOBITHS FCOMeTpI/I‘IeCKOC ONpeCaACIICHUEC BEPOATHOCTH.

Pemenue 3amau
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Haumenosanue
pa3esnoB M TeM

Conep:xxaHue y4e0OHOIro MaTepuaJsa, NpakTuYecKue padoTbl, CAMOCTOSAATeIbLHAs padoTa
00y4YarIIMXCs

O0beM
4acoB

YpoBeHb
OCBOCHUS]

IIpakTuyeckoe 3auaTHe69. CTaTucTuecKoe onpeneacHue BeposiTHoCTH. Pemmenne 3axad. Anredpa
COOBITHIA: TIepeceueHne, 00beTUHEHNE, PA3HOCTD, JOMOJIHEHUE, POTUBOIOIOKHOCTh. Teopema
CJIOKEHHSI BEPOSITHOCTEH; pelIeHue 3a/1a4.

CamocrosiTesibHasA padoTa.
Pemenue 3amau. Anrebpa coObITHIA: IEpeceueHne, 00beTMHEHNE, PA3HOCTh, IOMOJTHCHHE,
MPOTUBOMOJIOKHOCTb.

Jlekmusa 42.
TeopeMa yMHOKEHUS BEPOSITHOCTEH; perieHue 3anad. Gopmyia noyHou BepostHocTh. Dopmyna
baiieca. Pemenne 3agau. ®opmyna bepaysan. 3akoH OOJIBIINX YHCEI

Jlexuus 43
Omnpenenenne rpada. [Ipumenenue rpadoB K pemeHuro 3a1a4 Mo TEOPUHU BEPOSITHOCTEH.

Tema 15.2
OcHoOBHBIE IOHATHS
onucaTeJbHOH
CTATHCTHKH

Jlexnus 44

W nest BBIOOPOYHOTO METOa: BEIOOPOUYHBII METO/I, TeHEpabHasl COBOKYITHOCTh, BRIOOPKA, IPU3HAK;
BapHaNMOHHBINA psia. CrocoObI MPEeICTAaBICHHS CTATUCTUICCKUX JAHHBIX; TOHATHE O CPETHEM
apruMETHUIECKOM, MOJIC ¥ MEIMAHE; BBIYMCIICHUE CPETHETO apu(PMETHIECKOTO U MEIUAHBI

CamocrosiTesbHast padoTa. CriocoObl MpeCTaBIEHUs CTATUCTUYECKUX JTaHHBIX; pELIeHHE 3a/1a4 O
cpenHeM apu(METHYECKOM, MOJIE U Me/IMaHe; BBIYHUCIICHHE CPETHEr0 apu(METHUECKOTO U METUaHBbI

Jlekmus 45.

UucnoBble XapaKTEPUCTUKU F€HEPATIbHON COBOKYITHOCTH: T€HEpPAIbHOE CpEHEE, TeHepaibHas
JUCTIEPCHsl, BRIOOPOUHOE Cpe/iHee, BEIOOPOUHAS TUCIIEPCHs, KBAAPAaTUYHOE OTKJIOHEHHE.
HurtepBanbHble XapaKTEPUCTUKHU MTpU3HaKa. [locTpoeHne ructorpaMMbl KPaTHOCTEN U THCTOTPAMMBbI
YacToT.

IpakTuyeckoe 3aHaTHE7(). JK3aMeHAIHOHHAS] KOHTPOJIbHAasA padoTa.

CamocrosiTesbHast padora. MlHTepBasibHbIE XapaKTEpUCTUKH TTpu3Haka. [loctpoenne
TUCTOTPaMMBbI KPAaTHOCTEW ¥ TMCTOTPAMMBI YaCTOT.

10

KoncyabTanum

11

Bcero 00s13aTe/IbHOM Ay IMTOPHON HATPY3KH

342

Jl71s XapaKTepUCTUKU YPOBHS OCBOCHHS Y4eOHOT0 MaTepralia UCIIONb3YIOTCS CleayIolIre 0003HaYeHUS:

1. — 03HaKOMUTENBHBIN (y3HaBaHHE PaHEe U3YUCHHBIX 00bEKTOB, CBOICTB);

2. — penpoAyKTHUBHBIHN (BBIIOJIHEHUE ACITEILHOCTH IO 00pa3ily, MHCTPYKLUU WM MO/ PYKOBOACTBOM)

3. — IPOMYKTUBHBIN (TUTAHUPOBAHHUE U CAMOCTOSITEIILHOE BBITIOHEHUE JIEATEIIHPHOCTH, PEIICHUE TPOOIEMHBIX 3a]1a4)
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3. YCJIOBUSA PEAJIU3ALIUN YYEBHOH AUCIHUATIIUHEI

3.1. TpeGoBaHus K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecreYeHn 0

e O6opynoBanue TexHudyeckue cpencTBa 00yueHUs Komrsecso pabo=mx
/1 Py P v MeCT
1 ITocagounsie MecTa 25
2 PaGouee MecTo
[IpoekTop, KOMIBIOTED 1
IIperoaBaTess

3.2. UudopmannoHHoe obecriedyeHue 00yuyeHust
Ilepeyenb yueOHbIX H31aHuil, MHTEepHEeT-pecypcoB, JONOJIHUTEIbHOM JUTEPATYPbI

Ne
n/n

HaumeHoBanue yueOHbIX u3nanuii, UHTEepHET-pecypcoB, 10NMOJHUTEIbHOM
JINTEPATYPhbI

1

2

I

OcHOBHBIE HCTOYHHKH

1.

bammvakoB, M.1. Matemaruka : yue6Huk / bammakos M.M1. — Mockaa : KauoPyc, 2020.
— 394 ¢. — (CIIO). — ISBN 978-5-406-01567-4. — URL.: https://book.ru/book/935689

Hlunaues, B. C. MaremaTtnka :  y4eOHMK W TOPAaKTUKyM JJIsI  CPEIHEro
po¢eCCUOHATBHOTO obpazoBanus / B. C. lllunayes ; oI penakuen
A. H. TuxonoBa. — 8-¢ m3a., mepepab. u mon— Mocksa: W3marensctBo HOpaiiT,
2020. — 447 c. — (Ilpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-04609-0. —
Texkcr : osnekrponnwsi //  DBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/448276

11

I[OHOJIHI/ITGJILHBIB HCTOYHHUKH

Jlapun, C.B.  AnreOpa: MHOTOWIEHBI : Yy4eOHOE€ TOCOOME JUIsl  CPEIHETrO
npodeccuonansHoro oopazosanus / C. B. Jlapun. — 2-e uza., ucnp. u nom. — Mocksa :
WM3narensctBo  FOpaiit, 2019.— 136 c.— (IIpodeccuonanpHoe oOpa3oBaHuE). —
ISBN 978-5-534-07828-2. — Texkcr : snektponHsii // DbC HOpaiit [caiit]. — URL:
https://biblio-online.ru/bcode/441555

I'yces, B.A. Teomerpusi: ydyeOHOEe mocoOHMe Ui CpenHero mnpodeccuoHaIbLHOTO
obpazoBanmsi/ B. A.T'yceB, U.b. Koxyxos, A. A.IIpokodpbeB. — 2-¢ u3A., UCIp. U
non. — Mocksa : HWznmarensctBo IOpaiit, 2020. — 280 c. — (IIpodeccuonansHoe
obOpazoBanmne). — ISBN 978-5-534-08897-7. — Tekct : anextponssii // 3bC FOpait
[caiiT]. — URL: https://biblio-online.ru/bcode/449003

lTucun, B.b. JluckpeTHas MaTeMaTHKa : Yy4Y€OHHK | TPAKTUKYM JUIsI CPEIHETrO
npodeccuonansHoro obpaszoBanusi/ B. b. ['mcun. — Mocksa : U3parensctBo FOpaiit,
2019. — 383 c. — (Ilpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-11633-5. —
Texkcr : osnekrponnwsi //  DOBC  IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/445774

bapnymkun, B. B. MaremaTuka. Di1eMeHTHI BbICIICH MaTeMaTHKU: y4eOHUK: B2 T. T. 1/
B.B. bapaymkun, A.A. [IpokodseB. — Mocksa: KYPC: UHOPA-M, 2020. — 304 ¢. —
(Cpennee npodeccronanpHoe oOpazoBanue). - ISBN 978-5-16-105427-7. - Teker :
anekTpoHHbId. - URL: https://znanium.com/catalog/product/1079342

bapnymkun, B. B. Maremaruka. 31eMeHTHI BbICIIIEH MaTeMaTUKH: yaeOHUK: B2 T. T. 2 /
B.B. Bapaymkun, A.A. IIpokodpreB. — Mocksa: KYPC, HUL] UHOPA-M, 2020. — 368
c. — (Cpennee npodeccuonanpHoe oOpazoBanue). - ISBN 978-5-16-104732-3. - Tekcr :
anekTpoHHBIN. - URL: https://znanium.com/catalog/product/1047417

I

IIpodeccnonanbHbie 0a3bl JTaHHBIX, HH(POPMAITMOHHO-CIIPABOYHBIE CUCTEMbI

http://window.edu.ru/catalog/?p rubr=2.2.74.12 - EpuHOoe OKHO  JoOCTyma K
oOpazoBarenbHBIM pecypcaM. Pazien «Oobmee o6pa3zoBaHue)
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JTUCIIUITJIMHbI

OObpazoBaTenbHOE yUpexkIeHUe, peau3ylollee MOArOTOBKY MO y4eOHOW AHUCUUIUIMHE,
o0ecreynBaeT OpraHu3alrio U MPOBEJICHNUE TPOMEKYTOUHOM aTTECTAllMU U TEKYIIET0 KOHTPOJIS
WHAVBUAYAJIbHBIX 00pa30BaTENbHBIX JOCTHKEHUH — JEMOHCTPUPYEMBIX OO0Yy4aroIUMUCS
3HAaHUM, YMEHHUM U HABBIKOB.

@DopMBI U METOJBI TPOMEKYTOUHON aTTECTAIlMM M TEKYIIET0 KOHTPOJIS MO Yy4eOHOU
JTUCLUTUIMHE CAaMOCTOSTENIBHO Pa3pabaThIBalOTCss 00pa30BaTENbHBIM YUPEXKICHHUEM H JT0BOIATCS
JI0 CBEJICHUS 00yJalouxcs He T03/1Hee Havaja JIByX MecslEeB OT Hayasia 0Oy4eHus.

Tekylmuii KOHTPOJb MPOBOJAUTCS B Mpolecce MPOBeAeHUs] BCeX BUAOB 3aHATHH, B
COOTBETCTBHMH € TEMATHYECKHUM IJIAHOM.

OOyuenue mo y4eOHOW TUCHMIUIMHE 3aBEpIIACTCS IMPOMEXYTOUHOH arrectanueil B
dbopme IK3aMeHa.

@ounapl  oueHounslx cpeacts (POC, KOC) paspabareiBaioTcsi 00pa30BaTEIbHBIM
yupexaenueM. OHM BKJIIOYAIOT B ce0sl MeAarornyeckue KOHTPOJIbHO-OLIEHOUHBIE MaTepHalbl,
npeIHa3HauYCHHbIE I ONpEeNCHUs] COOTBETCTBUS (MJIM HECOOTBETCTBHS) WHIMBHIYaTbHBIX
00pa3oBaTeNbHBIX JOCTHKEHUH OCHOBHBIM ITOKA3aTENSIM PE3YJIbTaTOB MOATOTOBKH (TAOIHIIHI).

Pe3yabTaTnl 00yyeHus @®opMbI 1 METOAbI KOHTPOJISI M
(ocBOCHHBIC YMEHHUSI, YCBOCHHbIC 3HAHHUSA) OLICHKH Pe3yJIbTATOB 00y4eHus!

JInunoctHbie (JI):

JI1 chopMupOBaHHOCTH IIPEICTABICHU O MaTeMaTuke | UKCUPYETCs, HE OLICHUBACTCS
KaKk  YHUBEPCAJIbHOM  SI3bIKE HAyKH, CpEJICTBE
MOJIETIMPOBAHUSl SIBJICHUM M MPOLIECCOB, HUOEAX U
METOO4aX MaTCMaTHUKU,

JI2 noHMMaHue 3HAYMMOCTH MAaT€MATHUKU JUIsl HAy4HO- | ODUKCUPYETCs, HE OLIEHUBAETCS
TEXHUYECKOTO nporpecca, c(hOpMHUPOBAHHOCTH
OTHOLIEHUA K  MaTeMaTHKe Kak K  YacTd
O0IIIeUeIOBEUECKON KYIbTYphl 4Yepe3 3HAKOMCTBO C
HUCTOpUEH  pa3BUTUSA  MaTEMaTHKH,  SBOJIIOLHEH
MaTeMaTHUYEeCKUX UICH;

JI3 pa3BUTHE JIOTUYECKOTO MbILUIEHUS, | DUKCUPYETCS, HE OLICHUBAETCA
MPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMUIECKON
KYJIbTYpbl, KPUTHYHOCTH MBILIUICHUS Ha YPOBHE,
HeoOxomuMoM st Oynymield  mpodeccHoHanbHON
NesITeNbHOCTH, JUIS MPOJOJDKEHHs] 00pa3oBaHUA U
caMo00pazoBaHus;

JI4 oBmameHWe MaTeMaTUYECKUMHM 3HaHUSIMU U | DUKCUpPYETCA, HE OLIEHUBAETCS
YMEHHSIMH, HEOOXOJAUMBIMH B TIOBCETHEBHOU JKU3HH,
JUIS  OCBOEHHS CMEXHBIX €CTECTBEHHO-HAyUHBIX
JTUCIUIUIAH U AUCIHILTAH TPO(ECCUOHATBLHOTO IUKIIA,
JUIsL  TIOJIy4eHHs 00pa3oBaHUsT B  00JacTsIX, HE
TpeOyIOMHX yIITyOJIeHHON MaTeMaTUYECKON
MO/ITOTOBKY,

JIS roToBHOCTH ¥ CLIOCOOHOCTH K 00pa3oBaHuio, B ToM | DuKcUpyeTcs, HE OICHUBACTCS
quciie caMoo0pa3oBaHHUIO, Ha TPOTSHKEHUHM Bcel
JKW3HU; CO3HATEJIbHOE OTHOLIEHHE K HENPEPBIBHOMY
00pa3oBaHUIO KaK YCIIOBHIO YCHEIIHON
npodeccCHoHABEHON U 0OIIECTBEHHON AESITETLHOCTH;

JI6 TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOATEIbHOHN | DUKCHPYETCs, HE OLICHUBACTCS
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TBOPUYECKON U OTBETCTBEHHOM JIEATEIIbHOCTH;

JI7  TroTOBHOCTP K  KOJUIGKTUBHOW  paborte,
COTPYJHUYECTBY co CBEpPCTHUKAMU B
o0Opa3oBaTebHON, OOIECTBEHHO IOJE3HOM, y4eOHO-
HCCIIEA0BATENIBCKOM, IIPOCKTHOM M APYIMX BHJIAX
JIeSITeNIbHOCTH,

QOukcupyercs, He OLICHUBAETCS

JI8 oTHomeHne K npodecCHOHANBHONW AeATEIbHOCTH
KaK BO3MOXHOCTM Y4YacTHs B PpEUICHUH JIMYHBIX,
OOIIIECTBEHHBIX, roCy/1apCTBEHHBIX,
oOIeHanOHAIBHBIX MTPOOJIEM;

dukcupyercs, He OLICHUBACTCS

Mertanpeamernbie (M):

M1 yMmeHuE CaMOCTOSITEIBHO OMNPEACNATh UEIH
JIEITECIBHOCTH W COCTaBIATH IUIAHBLI JIEATEIBHOCTH;
CaMOCTOSATENIbHO OCYILECTBIISITh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JIEATEIBHOCTh;, MCIOJIb30BaTh BCE
BO3MOJKHBIE PECYPCHI JIJISl IOCTUKEHUS TTOCTABICHHBIX
1eJel U pean3aluy IIaHOB JIeITeIbHOCTH; BRIOUPATH
YCTEIIHBIE CTPATETUH B PA3TUYHBIX CUTYAIIUSX;

@DOpPMBI U METOJIBI KOHTPOJIS
CamocrosiTenpHas pabora,
TECTUPOBaHUE, MIPAKTUIECKOE
3aHATHE, JAeNioBas Wrpa, paszpaboTka
CXEMBI, JOKJIAJbl C TPE3CHTALUSIMU,
3aM0JIHEHUE CpPaBHUTEIBHOU
TaOJUIIBI, Icce, pedepar, IK3aMeH
OreHka pe3yabTaToB 00yUEHHUS:
OIICHKA BBIITOJIHEHHOTO
WHIWBUIyaJIbHOTO 3afaHus (pedepar,
JOKJIaJ] C Ipe3eHTaIuel, Tabnuia,
CXeMa, 3cce, TECTUPOBAHHE), a TaKKe
Ha MPAKTHYECKOM 3aHSTHH,
caMOCTOsITeNIbHAs paboTa,
MOHHTOPHHT POCTa TBOPUYECKOM
AKTHBHOCTH M CAMOCTOSITEIbHOCTH

M2 YMEHHE MIPOIYKTUBHO o0mmarecs u
B3aUMOJCUCTBOBAThL B npouecce COBMECTHOU
ACATCIIbHOCTH, y‘II/ITBIBaTI: IIO3UIINN I[pyFI/IX

YYaCTHUKOB JEATEIBLHOCTH, 3(PGEKTHBHO pa3pemaTh
KOH(JIUKTBI,

DOpPMBI U METOJIBI KOHTPOJIS
CamocrosiTenpHas pabora,
TECTUPOBaHUE, MIPAKTUIECKOE
3aHATHE, JAeNioBas Wrpa, paspaboTka
CXEMBI, JOKJIAJbl C TPE3CHTALUSIMU,
3aM0JIHEHUE CpPaBHUTEIBHON
TaOJIUIIBI, Icce, pedepar, IK3aMeH
OreHka pe3yabTaToB 00y4eHHUs:
OIICHKA BBIITOJIHEHHOTO
WHIUBUIyaJIbHOTO 3amaHus (pedepar,
JOKJIaJ] C Ipe3eHTaIuel, Tabnuia,
CXeMa, 3cce, TECTUPOBAHHE), a TaKKe
Ha MPaKTHYECKOM 3aHSITHH,
caMOCTOsTeNIbHas paboTa,
MOHHTOPHHT POCTa TBOPUYECKOM
AKTHBHOCTH M CAMOCTOSITEIbHOCTH

M3 BrajeHue HaBBIKAMHU IM03HABATEIHHOU, y4eOHO-
HCCIIEIOBATENIbCKOM M MPOEKTHOM  JEATEIbHOCTH,
HaBBIKAMHU pa3pelieHusi MpoljeM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOATEIIbHOMY ITOMCKY METOJIOB
pelieHuss  MpaKTUYECKUX  3aJad, [PUMEHEHHIO
Pa3IMYHBIX METOJIOB MO3HAHMUS;

@DOpMBI U METOJIBI KOHTPOJIS
CamocrosiTenpHas pabora,
TECTUPOBAHUE, MPAKTUIECKOE
3aHATHE, JAeNioBas WUrpa, paspaboTka
CXEMBbI, JOKJIAJbl C TPE3CHTALUSIMU,
3aM0JIHEHUE CpPaBHUTEIBHON
TaOJUIIBI, Icce, pedepar, IK3aMeH
OreHka pe3yabTaToB 00yYEHHUs:
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OLICHKA BBIITOJIHEHHOTO
WHANBUAYAILHOTO 3a7aHus (pedepar,
JOKJIaJ C Ipe3eHTanueil, Tabnuua,
cXeMma, 3cce, TECTUPOBaHHE), a TaKKe
Ha MPaKTUYECKOM 3aHSATHH,
caMmocTosiTeNIbHas paboTa,
MOHUTOPHUHT POCTa TBOPUYECKOU
AKTUBHOCTH U CAMOCTOSITEIbHOCTH

M4 TOTOBHOCTH M CIIOCOOHOCTHL K CaMOCTOSTCIBLHOM
nH(OPMAIIMOHHO-TIO3HABATEILHON JICSTECIIbHOCTH,
BKJIIOYAsT yYMEHUE OPUECHTHPOBATHCS B Pa3TUIHBIX
MCTOYHMKAX HH(OpMAIUKM, KPUTHUECKU OLECHUBATH U
WHTEPIPETUPOBATh HWHQPOPMAIIUIO, TOJy4aeMylo W3
paBHI/I‘IHBIX HCTOYHHKOB,

DOpMEI ¥ METOIBI KOHTPOJIS
CamocTosTenbHas pabora,
TECTHPOBaHUE, MPaKTUIECKOE
3aHsATHE, JelloBasi Wrpa, paspaboTka
CXEMBI, JTOKJIAIbl C TPE3CHTAIMSIMH,
3aII0/IHEHUE CPaBHUTEIIBLHON
Ta0IMIBI, 3cce, pedepar, FK3aMeH
Or1ieHKa pe3yabTaToB 00yUCHHUS:
OIICHKA BBIITOJIHEHHOTO
WHANBUAYAILHOTO 3a7aHus (pedepar,
JIOKJIAJI C TIpe3eHTaIneH, TabIuIa,
cXeMma, 3cce, TECTUPOBaHHE), a TaKKe
Ha NMPAKTHYECKOM 3aHSTHH,
camocTosTeNbHas paboTa,
MOHHUTOPHUHT POCTa TBOPUYECKOU
AKTUBHOCTH M CAMOCTOSITEIBHOCTH

MS BrnaneHue S3bIKOBBIMU CPEACTBAMU: YMEHHUE SICHO,
JIOTUHHO MW TOYHO MH3JIaratb CBORO TO‘-IKy 3p€HI/I}I,
WCIIOIh30BaTh aJIEKBAaTHBIC S3BIKOBBIC CPEIICTBA;

DOpMEI ¥ METOIBI KOHTPOJIS
CamocTosTenpHas pabora,
TECTHPOBaHUE, MPaKTUIECKOE
3aHATHE, JelloBasi urpa, paspaboTka
CXEMBI, JTOKJIAIbl C TPE3CHTAIMSIMH,
3aII0/IHEHUE CPaBHUTEIBLHON
Ta0IuIBI, 3cce, pedepar, FK3aMeH
OrieHKa pe3yabTaToB 00yUCHHUS:
OIIEHKA BBIITOJIHEHHOTO
WHANBUAYAILHOTO 3a7aHus (pedepar,
JIOKJIAJI C TIpe3eHTaIneH, TabIuIa,
cxeMma, 3cce, TECTUPOBaHHE), a TaKKe
Ha MMPAKTHYECKOM 3aHSTHH,
caMmocTosiTeNbHas paboTa,
MOHHUTOPHUHT POCTa TBOPUYECKOM
AKTUBHOCTH M CAMOCTOSITEIbBHOCTH

M6 BnaneHue HaBBIKAMH IMO3HABATEIBHON pediiekcuun

KaKk  OCO3HAHMS  COBEPIIAEMBIX  JEHUCTBHH U
MBICIUTENIBHBIX ~ IIPOLECCOB, MX pPE3yJIbTaTOB U
OCHOBaHHﬁ, rpaHuily CBOCTO 3HAHUA W HC3HAHMUA,

HOBBIX TIO3HABATENIbHBIX 3a7a4 U CPEICTB I HUX
JIOCTHKCHMS,

DOpMEI ¥ METOIBI KOHTPOJIS
CamocTosTenpHas pabora,
TECTHPOBaHUE, MPaKTUIECKOE
3aHsATHE, JelioBas Wrpa, paspaboTka
CXEMBI, JIOKJIAIbl C TPE3CHTAIMSIMH,
3aII0/IHEHUE CPaBHUTEIIBLHON
Ta0IMIBI, 3cce, pedepar, FKk3aMeH
OrieHKa pe3yabTaToB 00yUCHHUS:
OIIEHKA BBIITOJIHEHHOTO
WHAWBUAYAILHOTO 3a7aHus (pedepar,
JIOKJIAJI C TIpe3eHTaIneH, TabIuIa,
CXeMa, Ccce, TECTHPOBAHKE), a TaAKKE
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Ha MPaKTUYECKOM 3aHATHH,
camocTosiTeNbHas paboTa,
MOHUTOPHUHT POCTa TBOPUYECKOU
AKTUBHOCTHU U CaMOCTOATCIBbHOCTHU

M7 1ueneycTpeMIE€HHOCTh B IIOMCKaX M NPUHATHH
peLIeHNH, CO00pa3uTEIHLHOCTD " WHTYULHUS,
pPa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEICTaBJICHUN;
CIIOCOOHOCTh BOCHPHHHMMATH KpPAacoTy W TapMOHHIO
MUDa;

DOpMEI ¥ METOIBI KOHTPOJIS
CamocTosTenbHas pabora,
TECTHPOBaHUE, MPaKTUIECKOE
3aHsATHE, JelloBas Wrpa, paspaboTka
CXEMBI, JTOKJIAIbl C TPE3CHTAIMSIMH,
3aII0JIHEHUE CPaBHUTEIBLHON
Ta0IMIBI, 3cce, pedepar, FIK3aMeH
OrieHKa pe3yabTaToB 00yUeHHUS:
OIICHKA BBIITOJIHEHHOTO
WHAUBUAYAILHOTO 3a7aHus (pedepar,
JIOKJIAJI C TIpe3eHTaIneH, TabIuIa,
cxeMma, 3cce, TECTUPOBaHHE), a TaK¥Ke
Ha MPAKTHYECKOM 3aHSTHH,
caMmocTosiTeNbHas paboTa,
MOHUTOPHUHT POCTa TBOPUYECKOU
AKTUBHOCTH M CAMOCTOSITEIbBHOCTH

Mpeamernsbie (I1):

II1 chopMuUpOBaHHOCTH TPEICTABICHUN O MaTEMaTHKE
KaK 4aCTH MUPOBOM KYJbTYphl U MECTE€ MAaTEMAaTHUKHU B
COBpPEMEHHOW IMBHIU3AIlMU, CIIOCO0aX OMUCAHUS
SIBJICHUH pEaIbHOIO MHUpa Ha MAaTEMAaTUYECKOM SI3BIKE;

DOpMBI U METOJIBI KOHTPOJIS
CamocrosiTenpHas pabora,
TECTUPOBAHUE, MPAKTUYECKOE
3aHATHE, JAeNioBas Wrpa, paszpaboTka
CXEMBI, JOKJIaJbl C MPE3CHTAIMSIMH,
3aM0JIHEHUE CpPaBHUTEIHHON
TabIuIIbL, 3cce, pedepar, IK3aMeH
OreHka pe3yabTaToB 00yUEHHUS:
OIICHKA BBIITOJIHEHHOTO
WHIWBUIyaJIbHOTO 3a7aHus (pedepar,
JOKJIAJ] C Ipe3eHTaIuel, Tabnuia,
CXeMa, 3cce, TECTUPOBAHHE), a TaKKe
Ha MPAKTHYECKOM 3aHSITHH,
caMOCTOsITeNIbHas paboTa,
MOHUTOPHHI POCTa TBOPYECKOU
AKTUBHOCTH M CAMOCTOSITEIbHOCTH

112 c(OPMHPOBAHHOCTH IIPEACTABICHUI 0
MaTEMaTUYECKUX  MOHATHAX  KaK  BaKHEHIIMX
MaTEMaTHYECKUX MOJIENSX, MO3BOJISIOIUX ONUCHIBATh
U U3y4aThb Pa3HbIC NPOLECCHl U SBJICHUSA; TOHUMAaHUE
BO3MOKHOCTHU AKCHOMAaTHU4YECKOI0 IIOCTPOEHUS
MaTeMaTUYECKUX TEOPHH;

@DOpMBI U METOJIBI KOHTPOJIS
CamocrosiTenpHas pabora,
TECTUPOBAHUE, MPAaKTUYECKOE
3aHATHE, JAeNioBas Wrpa, paspaboTka
CXEMBI, JIOKJIaJbl C MPE3CHTALMSIMH,
3aM0JIHEHUE CpPaBHUTEIBHON
TabIuIIbI, 3cce, pedepar, IK3aMeH
OreHka pe3yabTaToB 0OyUEHHUS:
OIICHKA BBIITOJIHEHHOTO
WHIUBUIyaJIbHOTO 3a7aHus (pedepar,
JOKJIAJ] C pe3eHTaIuel, Tabnuia,
CXeMa, 3cce, TECTUPOBAHHE), a TaKKe
Ha MPaKTHYECKOM 3aHSTHH,
caMOCTOsTelIbHas paboTa,
MOHUTOPHHI POCTa TBOPYECKOU
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AKTUBHOCTH U CaMOCTOATCIIbHOCTHU

113 BiasieHre METOIaMH JIOKA3aTEIbCTB U AITOPUTMOB
peH_IeHI/I}I, yMeHI/Ie nux HpI/IMeH}ITb, HpOBOI[I/ITb
JTOKa3aTelIbHbIC PACCYXKICHHUS B XOJI€ PEIICHUS 3a]1a4;

DOpMEI ¥ METOIBI KOHTPOJIS
CamocTosTenpHas pabora,
TECTHPOBaHUE, MPaKTUIECKOE
3aHsATHE, JelloBas Wrpa, paspaboTka
CXEMBI, JTOKJIaIbl C TPE3CHTAIMSIMH,
3aII0JIHEHUE CPaBHUTEIBLHON
Ta0IuIBI, 3cce, pedepar, FIK3aMeH
OrieHKa pe3yabTaToB 00yUCHHUS:
OIICHKA BBIITOJIHEHHOTO
WHAUBUIYAILHOTO 3a7aHus (pedepar,
JOKJIAJI C TIpe3eHTaIneH, TabIuIa,
cXeMma, 3cce, TECTUPOBAaHHE), a TaKKe
Ha MMPAKTHYECKOM 3aHSTHH,
camocTosiTeNbHas paboTa,
MOHHUTOPHUHT POCTa TBOPUYECKOM
AKTUBHOCTH M CAMOCTOSITEIbBHOCTH

I14 BrnangeHue cTaHAAPTHBIMHA NPUEMaMH PELICHUS
palluOHAJIBHBIX W HUPpPALUOHAJIBHBIX, IMOKA3aTCIbHBIX,
CTETIEHHbIX, TPUTOHOMETPUYECKUX YpaBHEHUUH U
HCPAaBCHCTB, HUX CHUCTCM; HUCIOJbB30BAHUC TOTOBBIX
KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCIIE JIJIsl TOUCKa
IIyTU PELICHUS U WIUIIOCTPALUU PELICHUs ypaBHEHUH
Y HEPaBEHCTB;

DOpMEBI ¥ METOIBI KOHTPOJIS
CamocTosTenbHas pabora,
TECTUPOBaHUE, MPaKTUIECKOE
3aHsATHE, JelloBas Wrpa, paspaboTka
CXEMBI, JIOKJIAIbl C TPE3CHTAIMSIMH,
3aII0/IHEHUE CPaBHUTEIIBLHON
Ta0IMIEI, Occe, pedepar, FKk3aMeH
OrieHKa pe3yabTaToB 00yUCHHUS:
OIICHKA BBIITOJIHEHHOTO
WHANBUAYAILHOTO 3a7aHus (pedepar,
JOKJIAJI C TIpe3eHTaIneH, TabIuIa,
cXeMma, 3cce, TECTUPOBaHHE), a TaKKe
Ha MMPAKTHYECKOM 3aHSTHH,
caMmocTosiTeNbHas paboTa,
MOHUTOPHUHT POCTa TBOPUYECKOU
AKTUBHOCTH M CAMOCTOSITEIBHOCTH

II5 chopmupoBaHHOCTH MpEACTaBICHUNH 00 OCHOBHBIX
MOHATHUSIX MAaTEMaTUYECKOTO aHaJlu3a U UX CBOICTBAX,
BIQJICHNE YMEHHEM XapaKTEpHU30BaTh IOBEACHUE
(GyHKIMH, MCIIOJIIB30BAaHUE MOJYYCHHBIX 3HAHUHM JUIS
OINMCAaHUsA U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

DOpMEI ¥ METOIBI KOHTPOJIS
CamocTosTenpHas pabora,
TECTHPOBaHUE, MPaKTUIECKOE
3aHATHE, JelloBas Wrpa, paspaboTka
CXEMBI, JTOKJIAIbl C TPE3CHTAIMSIMH,
3aII0JIHEHUE CPaBHUTEIBLHON
Ta0IMIEL, 3cce, pedepar, FK3aMeH
OrieHKa pe3yabTaToB 00yUCHHUS:
OIICHKA BBIITOJIHEHHOTO
WHAWBUAYAILHOTO 3a7aHus (pedepar,
JIOKJIAJI C TIpe3eHTaIneH, TabIuIa,
cXeMma, 3cce, TECTUPOBaHHE), a TaKKe
Ha NMPAKTHYECKOM 3aHSTHH,
caMmocTosiTeNbHas paboTa,
MOHHUTOPHUHT POCTa TBOPUYECKOM
AKTUBHOCTH M CAMOCTOSITEIBHOCTH

I16 BnameHue OCHOBHBIMU TNOHATUSMH O IUIOCKHUX M
IPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (Urypax, HxX

DopMBL U METOABLI KOHTPOJIS
CamocTosTenpHast

pabora,
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OCHOBHBIX CBOWCTBax; C(HOPMUPOBAHHOCTh YMEHHS
pacro3HaBaTh T€OMETpHUECKUE (PUTYpHI Ha YyepTexax,
MOJENSIX W B pealbHOM MHUpE, MpPUMEHEHUE
M3YUYEHHBIX CBOMCTB TE€OMETpHYECKUX (GUTYp U
dbopMyI IS pelieHusl FeOMETPUUECKHX 3a/1a4 U 3a/1a4
C MMPAKTUYECKUM COJEPIKAHUEM;

TECTUPOBaHUE, MPaKTUYECKOE
3aHsATHE, JelloBas Wrpa, paspaboTka
CXEMBbI, JOKJIaJbl C MpPE3eHTALUIMU,
3aII0/IHEHUE CpPaBHUTEIBLHON
Ta0IuIBI, 3cce, pedepar, FK3aMeH
Or1ieHKa pe3yabTaToB 00yUeHHUS:
OLICHKA BBIITOJIHEHHOTO
WHAWBUAYAILHOTO 3a7aHus (pedepar,
JOKJIaJ C Ipe3eHTanueil, Tabnuua,
cXeMma, 3cce, TECTUPOBaHHE), a TaKKe
Ha MPaKTUYECKOM 3aHSATHH,
caMmocTosiTeNbHas paboTa,
MOHHUTOPHUHT POCTa TBOPUYECKOU
AKTUBHOCTH M CAMOCTOSITEIbBHOCTH

I17 chopmupoBaHHOCTH MPEACTABICHUI O MpoIeccax
U SBJICHMSIX, HUMEIOIIMX BEPOSTHOCTHBIM Xapakrep,
CTaTUCTUYECKNX 3aKOHOMEPHOCTSIX B PEaJIbHOM MUDE,
OCHOBHBIX  TMOHATUSX  DJEMEHTApHOM  Teopuu
BEpOATHOCTEH; YMEHHMH HaxOAUTh U OLICHUBATH
BEPOSTHOCTH HACTYIUICHHUS COOBITUH B MPOCTEUIIHMX
MIPAKTUYECKHUX CUTYaLMIX " OCHOBHBIE
XapaKTEPUCTUKU CITy4YalHbIX BEJIHYNH;

DOpMEI ¥ METOIBI KOHTPOJIS
CamocTosTenbHas pabora,
TECTHPOBAHUE, MPaKTUIECKOE
3aHsATHE, JelloBas Wrpa, paspaboTka
CXEMBI, JTOKJIAIbl C TPE3CHTAIMSIMH,
3aII0JIHEHUE CPaBHUTEIBLHON
Ta0IMIBI, Icce, pedepar, FIK3aMeH
OrieHKa pe3yabTaToB 00yUeHHUS:
OIIEHKA BBIITOJIHEHHOTO
WHANBUIYAILHOTO 3a7aHus (pedepar,
JIOKJIAJI C TIpe3eHTaIneH, TabIuIa,
cxeMma, 3cce, TECTUPOBaHHE), a TaKKe
Ha MMPAKTHYECKOM 3aHSTHH,
camocTosiTeNbHas paboTa,
MOHHUTOPHUHT POCTa TBOPUYECKOU
AKTUBHOCTH M CAMOCTOSITEIbBHOCTH

II8 BiageHue HaBBIKAMM HCIOJB30BaHUSA T'OTOBBIX
KOMITBIOTEPHBIX ITPOrpaMM IIPU PELIECHUN 3a/1a4.

DOpMEI ¥ METOIBI KOHTPOJIS
CamocTosTenpHas pabora,
TECTHPOBaHUE, MPaKTUIECKOE
3aHsATHE, JelloBas urpa, paspaboTka
CXEMBI, JIOKJIAIbl C TPE3CHTAIMSIMH,
3aII0/IHEHUE CPaBHUTEIIBLHON
Ta0IMIBI, 3cce, pedepar, FK3aMeH
OrieHKa pe3yabTaToB 00yUCHHUS:
OIIEHKA BBIITOJIHEHHOTO
WHAWBUAYAILHOTO 3a7aHus (pedepar,
JIOKJIAJI C TIpe3eHTaIneH, TabIuIa,
cxeMma, 3cce, TECTUPOBaHHE), a TaKKe
Ha MMPAKTHYECKOM 3aHSTHH,
caMmocTosiTeNbHas paboTa,
MOHUTOPHUHT POCTa TBOPUYECKOM
AKTUBHOCTH M CAMOCTOSITEIbBHOCTH

OneHka WHAWBUIYAIBHBIX 0Opa30BATENbHBIX JIOCTH)KEHUH IO pe3ylbTaTaM TEKYIIETo
KOHTPOJISI MPOU3BOJIUTCS B COOTBETCTBUH C YHHBEPCAIIBHOU MITKAJIOH (Ta0mIIa)

[TpoueHT pe3ynbTaTUBHOCTH
(IpaBUIIBHBIX OTBETOB)

KadecTBeHHas OlleHKA WHIUBHUIYAIBHBIX 00pa30BaTEIbHbIX

TOCTUXKEHUI
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Oay (0OTMETKA)

BepOAIbHBIN aHAJIOT

6onee 85 5 OTIUYHO

ot 70 no 84 4 XOPOIIO

ot 55 1o 69 3 YIOBJIETBOPUTEIILHO

MeHee 54 2 HEYJOBJIETBOPUTEIIHHO
PazpaboTumk:

Haroesa A. M., npenonasarens Texuukyma I[lepmckoro naeruryra (dunuana) POY um. I'.B.

IInexanosa
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