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1. TACIIOPT PABOYEM ITPOT'PAMMBI

PabGouass mporpamma yuebnort mucrummHael OVIIL.03  «Marematukay
SBIIETCS Y4acThIO o01reo0pazoBaTenbHON MIPOTPaMMBI CpEIHETO
nmpoecCHOHATbHOTO ~ 00pa3oBaHUsI B COOTBETCTBHUM ¢ DenepalbHBIM
roCyapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM CPEAHEr0 MPOo(EeCCHOHATBLHOTO
oopazoBanus (PI'OC CIIO) nmo cnemumanbHoctu 09.02.07 «MHpOpMaLMOHHBIE
CUCTEMBI W TPOTPAMMHPOBAHUE», YTBEPKICHHOTO TNPHKa30oM MUHHUCTEPCTBA
npocsenieHus Poccurickont Oenepanuu.

B crpykrype yueOHoro minana cnenuaibHoct 09.02.07 « MHpopManoHHbIe
CUCTEMBl M MPOrpaMMHUPOBAHHUE» JUCHUILIMHA «MaTemaTuka» BBIIOJIHSET
(GyHIaMEHTAJIbHYIO POJib, 00ecrieunBas (popMupoBaHue o0mKX KoMmereHuud. OxHa
CO3JACT TEOPETUYECKYIO U METOJOJIOTHYECKYI0 OCHOBY IJISl YCIIEIIHOIO OCBOEHHUS
TaKUX  NPOPECCHOHANbHBIX  MOAYJIEHW W  JAUCHUIUIMH, Kak  «OCHOBBI
nporpaMmMupoBanus», «bas3el naHHbIX», «KommbroTepHble ceTu», «Pa3paboTka
IPOrpaMMHBIX MOJYJIEH» W JApPYrux, Ine TpeOyroTcs pa3BUTOE JIOTUYECKOE U
ANTOPUTMHAYECKOE MBIILJICHHE.

Heanb yueOHON AUCHUIUIMHBL - (OPMUPOBAHHE Y OOYUAIOUIUXCS CHUCTEMBI
byHIaMEHTAIBHBIX MAaTEeMAaTUYECKUX 3HAHUHN, MHTEJUIEKTYaIbHbIX U MTPAKTUYECKUX
YMEHUM, MO3BOJISIIOIIAX NPUMEHITh MATEMATHYECKUW ammapar [Js pelieHus
y4eOHBIX, MPOGECCHOHAIBHBIX W JKU3HEHHBIX 3a/lady, a TAaKXe BOCIUTAHUE
MPECTABJICHUS] O MATEMATUKE KaK YHUBEPCAILHOM SI3bIKE HAYKH U HEOThEMJIEMOM
YaCTH YEJIOBEUYECKON KYJIbTYPHI.

3azlaqn AUCHUIIJINHBI

1. O6pa3zoBaTenbHbIE:
1.1.chopmupoBaTh CUCTEMY 3HAHHH O (PYHIAMEHTAIBHBIX MAaTEMAaTUYECKHUX
MOHSTHUSAX, TEOPUAX U METO/IAX;
1.2.06ecnieynTh YCBOCHHE OCHOBHBIX MaTeMaTUYeCKuX (opMys, TeopeMm U
IpaBuI;
1.3.M3y4uTh METONBI pEIICHHUs] MaTeMAaTHYECKUX 3aJad pPa3IndHOTO YPOBHSA
CJIOHOCTH;
1.4.packpbITh pOJib MaTEMATHUKU B Pa3BUTUU HAyKH, TEXHUKU U COBPEMEHHBIX
WH(POPMAITMOHHBIX TEXHOJIOTHI.
2. PaszBuBaromue (1eATeIbHOCTHBIC):
2.1.pa3BUBaTh  JIOTMYECKOE, AJNTOPUTMUYECKOE, MPOCTPAHCTBEHHOE W
KPUTHUECKOE MBIILICHUE;
2.2.¢bopMUpOBaTh YMEHHUS NPOBOAWTH MaTEMaTHYECKHE J0Ka3aTeIbCTBA U
paccyXJieHus;



2.3.pa3BUBaTh CIIOCOOHOCTH K aHanu3zy HHGOpMAIMU, MPEICTaBICHHON B
pasnudHoi popme;

2.4.COBEpIICHCTBOBATh HABBIKM CaMOCTOSITENILHON Y4eOHOU NeATEThbHOCTH H
UCCIIEIOBATENLCKON pabOTHI.

3. BocnurarenbHble:

3.1.BoCTIMTHIBATh YBaXXECHHUE K HAYYHOMY 3HaHUIO U HHTEIUICKTYATbHOMY TPYIY;

3.2.bopMupoBaTh HAYYHOE MUPOBO33PECHUE W TTOHMMAHUE POJIM MAaTEMaTHUKU B
COBpPEMEHHOM MHDE;

3.3.BOCIIUTHIBATh TaKWE JINYHOCTHBIC KAYeCTBA, KAK TOYHOCTh, aKKYPATHOCTb,
HACTOWYHUBOCTDH B IOCTYKCHUH TICIIH;

3.4.crioco0CTBOBATh PA3BUTHUIO KYJIBTYPhI MBILIUICHUS U PEYH.

B PE3YJIbTAaTC OCBOCHHUA JUCHUIIINHBI 06yanOHlHﬁCH HOJIDKCH YMCTD!:

1. BoImonHATh apu@MeTHUYEeCKUuEe IEHCTBUSA HAJl YUCIAMH, COYETash YCTHBIE WU
NIMCbMEHHBIE TTPUEMBI.

2. IIpoBoAHWTH TOXAECTBEHHBIE MPEOOpPa30BaHUs HPPAIMOHATBHBIX, CTECTICHHBIX,
MOKAa3aTeJIbHbIX U JJOrapu(pMUUECKUX BBIPAKECHUH.

3. Pemarb ypaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI Pa3IMUYHBIMU METOJIAMHU.

4. CTpouUTb U aHATU3UPOBATh TpaUKu GYHKIHM.

5. Pemarb 1uiaHMMeTpUUYECKHE M CTEPEOMETPUYECKHE 3aJaud Ha HaXO0XKJICHUE
F€OMETPUYECKUX BEJIUYHH.

6. Mcnonb30BaTh MaTeMaTUYECKUHN ammapaT JUIsl pEIICHHs COIep KaTeIbHBIX 3a/1a4
U3 CMEKHBIX JUCHUIUINH U MPAKTUYECKUX CUTYaLUN.

B pe3ynbraTe 0cBOCHUS TUCHMILUIMHBI 00yYarOITUHCS TOKEH 3HATh:

1. OcHOBHbIE MaTEMATUYECKUE TOHITUS U TEPMHUHbI

2. 3HaueHue MaTeMaTHYeCKON HayKu JJIs pellleHus 3a7a4, BOSHUKAIOIIUX B TEOPUU
Y NPAaKTHUKE.

3. BepoATHOCTHBIN XapakTep pa3IMYHBIX MIPOLIECCOB OKPYKAIOIIETO MUPA.

4. VcTopuro pa3BUTHs MATEMATHYECKOTO 3HAHUS U BBIIAIOIINXCS ACSITENECH HAYKU.

[Iporpamma mpemxycMaTpuBaeT BO3MOXKHOCTh YIITYOJICHHOTO H3yYCHHS
paszienoB, MMEIMUX oco0oe 3HaueHue st QGopmupoBanusi [T-kommereHImiA
(MaTeMaTHuecKass JIOTMKA, OJJIEMEHThl JMCKPETHONW MaTeMaTUKH, TEOpus
BEpOSITHOCTEH), Oe3 ymiepba s obrieoOpa3zoBaTeabHOM cocTaBistomei. Ona
JIONyCKAaeT MHTErpaluio C COBPEMEHHBIM MPOTrpaMMHBIM  obOecriedeHueM
(rpadpuyeckue mMaKeThl, CUCTEMbl KOMITBIOTEPHOM aireOphl) JJIsl BU3yalu3alluu
MaTEeMaTUYECKUX TOHATHA U PelIeHUs MPUKIAIHBIX 33a/1a4. B mporecce o0yuenus
1eJIeHaNpPaBIeHHO (OPMUPYIOTCS TaKU€ HABBIKM KaK: aHAJTUTHYECKOE MBIIICHUE,
pabota ¢ uHbopMaren, pernieHne TpodIeM, CaMOOPTaHU3aIUs 1 TIJIaHUPOBAHHE.
[Iporpamma y4yeOHON AMCHUIUIMHBI TAK)Ke MOJJEPKUBAET BKIIIOUEHHUE JIEMEHTOB



y4€0HOT0 UCCIIEOBAHMSI U IPOEKTHON 1€ATEIbHOCTH, YTO CIIOCOOCTBYET Pa3BUTHUIO
M03HABATEJIbHON aKTUBHOCTH ¥ TBOPUYECKUX CIIOCOOHOCTEH 00yJarOInXCs.

ConepxaHue  mporpaMMbl  BBICTPOEHO € yY4€TOM  YCTAHOBJICHHUS
MEXKMPEAMETHBIX CBA3CH ¢ MHPOPMATHKOMN, (U3UKON, SKOHOMHUKON U APYTUMHU
y4€OHBIMU JUCLUITIMHAMH.

OcBoeHue MIPOTrpaMMBbl o0ecrieynBaeT HEOOXOIUMBIH YPOBEHb
MaTEMAaTUYECKOW MOATOTOBKM JJIsl YCHEUIHOTO MPOXO0XKACHUA TOCYIapCTBEHHOU
UTOTOBOM aTTECTAIVH.

2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O
HPEIMETA

OcBocHue yq€6HOI>'I JUCHHITINHBI «MaremaTuka» HAIIpaBJICHO Ha
JOCTHKCHUC O6y‘IaI-OHII/IMI/IC5I KOMILICKCA JIMYHOCTHBIX, MCTAIIPCAMCTHBIX H
NpCAMCTHBIX O6pa3OBaTCJ'IBHBIX PE3yJIbTATOB, OIIpCACIIAOIINX YPOBCHb
IIOATOTOBKH BBIITYCKHHKA.

2.1. JInyHOCTHBIE Pe3yJIbTATHI
I'paxxtaHCcKOE BOCIIUTAHUE:

JI1. AkKTHBHas >XM3HEHHas Mo3ulMsl TpaxaanuHa Poccuiickoit denepanuu,
MOHMMAaHUE MaTEeMaTUYECKUX OCHOB (DYHKIIMOHUPOBAHHUS OOIECTBEHHBIX
WHCTUTYTOB.

JI2. CnocoOGHOCTh K KOHCTPYKTMBHOMY B3aWMOJICUCTBUIO C COIMAJIbLHBIMU
WHCTUTYTaMM Ha OCHOBE IIOHUMaHUS WX MaTEeMaTUKO-CTATUCTUUYECKUX
MEXaHHU3MOB PaOOTHI.

[TatprnoTryeckoe BOCIIUTAHHUE:

JI3. Oco3HaHue MNOCTUKEHHM POCCUUCKOW MATEeMaTUYE€CKOW IIKOJIbI W HX
3HAUYEHUS JUISl PA3BUTHUSI HAYKH U TEXHOJIOTHIA.
JI4. 1leHHOCTHOE OTHOIIEHHWE K BKJAJy OTEUECTBEHHBIX YUEHBIX B MHPOBYIO

HayKYy.
JlyXOBHO-HPaBCTBEHHOE BOCITUTAHHE:

JI5. CdopMHupOBaHHOCT,  A3THYECKOIO  CO3HAaHUA B  NPOodeCCHOHATBHOM
JESATEIIBHOCTH.

JI6. Oco3HaHue OTBETCTBEHHOCTH 32 NPAKTHUUYECKOE MNPUMEHEHUE HAyYHBIX
JTOCTU>KECHUMN.

ICTETUYECKOE BOCITUTAHHE:



J7.

JI8.

JI9.

J10.

J11.

J12.

J13.

JI14.
J15.

J16.

J17.

BOCHpI/I}ITI/IC MaTEMaTHYECKOM rapMOHHH U KpaCOThbI B IIPpUPOAEC, HCKYCCTBC U
TCXHUKCE.
[ToHuMaHuE ACTETUUECKOM OCHHOCTH MaTCMAaTHUYCCKHNX MOI[CJ'IGﬁ 151 pCHICHI/II‘/’I.

dusnyeckoe BOCIUTAHUE:

YMeHre nNpUMeHITh MaTeMAaTHIECKIE 3HAHUS TS TTOAICPKAHUS 30POBOTO
oOpa3za KM3HH.

OTBETCTBEHHOE OTHOIIEHUE K (PU3UUYECKOMY 3/I0pPOBbIO Yepe3 MOHMMAaHHe
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH pabOThl OpraHu3Ma.

TpynoBas KynbTypa:

['oToBHOCTH K TMpodecCHOHAIBHON NeATeIbHOCTH B cepaxX, CBA3aHHBIX C
NPUMCHEHUEM MaTeMaTHKH.

CrocoOHOCTh K  HEMPEPhIBHOMY MaTEeMaTHYECKOMY OOpa3OBaHUIO W
caMm000pa30BaHUIO.

AKTHBHAsl TIO3WMIIMS B PEHICHUHM NPAKTHYCCKUX 3a7ad MaTeMaTHYCCKHMH
METOIaMH.

DKOJIOTUYECKOE CO3HAHUE:

[ToHnMaHue MaTeMaTHYECKUX ACTIEKTOB PKOJIOTMYECKUX MPOOJIEM.
OpueHTanys Ha IPUMEHEHHE MaTEMAaTUYECKUX METOJIOB JIJIsl PEIICHUS 3a1a4
OXpaHbl OKPYKAOLIEH CPEIbI.

Hayunoe mupoBo33penue:

[ToHnMaHne MaTeMaTHKH KaK YHUBEPCAIBHOTO SI3bIKA HAYKU M CPEICTBA
MO3HAHUS MUpA.

['OTOBHOCT K MCCIEOOBATEIBCKOM W TMPOECKTHOW JAEATEIBHOCTU C
HCTIOJIb30BAaHUEM MAaTEMaTHYECKOTO arnapara.

2.2. MeTanpeaMeTHbIe pe3yJabTaThl

[To3HaBaTenbHbIE YHUBEPCAJIbHBIE YUE€OHbIEC IEHCTBHUS:

Mrnl. ba3oBble JOru4ecKue onepauu:
Mml.1l. ananu3 u XxapakTepPUCTHUKA CYLIECTBEHHBIX TPU3HAKOB MATEMATUYECKUX

00BEKTOB;

Mrml.2. dopmynupoBaHue ONpeneNeHUd W YCTAHOBJICHHUE OCHOBAaHUW IS

KJ1IaccuuKaIuu;

Miil.3. BbIsiBIEHHE MaTEMAaTUUYECKUX 3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;
Mrml.4. nocTtpoeHne AOKa3aTeNbCTB W APryMEHTAllMM C HCIOJIb30BaHUEM

3aKOHOB JIOTHKH,

Mr1.5. BEIOOp ONITUMANIBHOTO CIIOco0a peneHns y9eOHbIX 3a71a4.
Mn2. VccnenoBarenbckast 1€ATeIbHOCTb:



Mn2.1. ucrosnb30BaHUE HCCIEA0BATENbCKUX BONPOCOB KaK MHCTPYMEHTa
MO3HAHMS,

Mn2.2. nnaHMpOBaHUE U NIPOBEICHUE MATEMATUYECKOTO IKCIIEPUMEHTA,

Mn2.3. popmynupoBanue o0O0O0OIIEHNII W BBIBOJIOB HAa OCHOBE aHaIHM3a
pe3yJIbTaTOB;

Mn2.4. nporHo3upoBaHUE Pa3BUTHSI IPOLIECCOB B HOBBIX YCIIOBUSIX.

Mn3. Pabora ¢ uadopmarueii:

Mn3.1. BbIsiBIeHHE HHPOPMALIMOHHBIX A€(PUIIUTOB JIJIs PELICHUS 3a/1a4;

Mn3.2. aHanu3 u cucreMartu3anus HHHOPMaLMU Pa3IunIHBIX BUIOB U (POPM;

Mn3.3. cTpyKTypupoBaHue 1 rpadudecKoe MpeCTaBIeHNES JaHHBIX;

Mn3.4. kpuTHudeckas OLEeHKa JOCTOBEPHOCTH UH(POPMALIHH.

KoMMmyHUKaTHBHBIE YHUBEpCATIbHBIC YUeOHbBIC TCHCTBUS:

Mn4. I'paMOTHOE BBIpAKEHHE MATEMATUYECKON MBICIM B YCTHOM M MUCHMEHHOU
dbopme.

MnS. Benenue KOHCTPYKTHBHOTO —JMajnora, (popMyJIMpOBAHHE BOIPOCOB U
BO3PAKECHUM.

Mnb6. [IpencraBineHue pe3yabTaTOB pEIIEHUs 3a7ad C YYETOM OCOOEHHOCTEH
ayIUTOPHH.

Mn7. Vcnonb3oBaHue pasauyHbIX (OPMATOB TMPE3CHTALUM MaTEMaTUYECKHUX
pEe3yJIbTaTOB.

PerynaruBHbie yHUBEpCaIbHbIC YU€OHbBIE TCUCTBUS:

Mn8. Camoopranuzamus:
Mng8.1. mianupoBaHue U aarOPUTMU3ALINS PEIICHHUS] MATEMAaTUYECKHUX 3a/1aY;
Mn8.2. BeIOOp criocoba pelieHus ¢ y4eTOM PECYPCOB U BO3MOXKHOCTEH;
Mn8.3. KOppeKTUPOBKa JAESITEIILHOCTH HA OCHOBE HOBOM MH(GOpMAIIHH.

Mn9. CaMOKOHTPOIIb:
Mm9.1. pednexcust COOCTBEHHBIX IEUCTBUN U MBICITUTEIBHBIX MPOIIECCOB;
Mn9.2. npenBuaeHue TpPyIHOCTEW U BHECEHHE KOPPEKTUB B JICSITEILHOCTD;
Mn9.3. ananus NIPUYUH JTOCTUXKEHUS/HETOCTUKEHUS IJIAHUPYEMBIX

pE3YyIbTATOB.

Mm10. CoBmecTHas 1€SITENBHOCTB:
Mm10.1. apdexkTuBHOE B3aMOIeHCTBUE B TPYIIIOBOM paboTe;
Mm10.2. pactipenenenne QpyHKITUI U KOOPAUHAIUS JCHCTBUN B KOMaH/IE;
Mm10.3. oObeKTHBHAS OlLIEHKA JMYHOTO BKJIaJa B OOLIUNA pe3ysIbTar.

2.3. IIpenmeTHbIE pe3yJIbTATHI

IIpenMerHble  pe3yabTaTbl OCBOCHHsSI NPOrpaMMbl IO  MAaTEMATHUKE
KOHKPETHU3UPYIOTCA 110 TOAaM OOY4EHHMS U BKIIIOYAIOT:



1. OBnageHne CUCTEMOW MaTeMaTU4YeCKUX 3HAHWW M yMEHHH, HEOOXOAUMBIX IS
NPUMEHEHHS B IPAKTUICCKOMN JICATEIIBHOCTH;

2. ®opMHpoBaHUE TPEACTABICHHH O MAaTEeMaTHUKE KaK YHUBEPCAIBHOM SI3BIKE
HaYKH;

3. Pa3Butune criocoOHOCTEH K JIOTHYECKOMY U aJTOPUTMUYECKOMY MBIIUICHHIO;

4. YMeHHE TPUMCHATh MaTeMaTHYCCKHE METOJbl Ui pEIICHHUsS Y4eOHBIX |
npodhecCHOHANBHBIX 3a7au.

Jlanee OyneT pacCMOTPEHO KOHKPETHOE COAEp)KaHWE MPEIMETHBIX
PE3YyIBTATOB MO OTACIBHBIM pa3eiaM MaTeMaTUKH.

B  pesynbrate ocBoeHus ~ y4eOHOM — mucHUIUIMHBI  "MaremaTtuka"
oOyJaroluiicss JODKEH JOCTUYb CIEAYIOLIUX MPEAMETHBIX pEe3yJIbTaTOB,
00BEIUHAIOIINX CO/IEP)KAHUE KypCOB aJireOphl, Hauajl MaTeMaTHUEeCKOro aHalln3a U
reomerpuu 3a 10-11 kiaccsr.

Aure0pa 1 Hadana MaTeMaTH4ecKoro aHajIu3a;

[11. Ywucna v BbIUKCICHHUS:

[11.1. cBOOOIHO OmNEepUpPOBaTh MOHATUSMH PAIIUOHATBHBIX U JAEHCTBUTEIBHBIX
YHUCeJ, BBINONHATh apuPMETUUYECKUE OIepalid ¢  YUCJIOBBIMU
BBIPAXKECHUSIMU PA3JIMYHOU CIIOKHOCTH;

[11.2. BianeTh NOHATHUSIMHU CTEIECHU C LEIBIM U PAMOHAIBHBIM MOKA3aTEIIEM,
Jorapudma yncina, mpeoOdpa3oBbIBaTh BBIPAXKEHUS, COAEpKAIINUE CTETIEHU
U JIorapu(msl;

[11.3. BBIMONHATH NTPUOIMKEHHBIE BBIYMCICHUA C 3aJlaHHOM TOYHOCTHIO,
UCIIOJIB3Ys IPaBUjla OKPYIJICHUS U OLIEHKHU ITOIPEIIHOCTEN;

[11.4. mpuMeHATh TPUTOHOMETPUYECKHE (DPYHKIIMM TMPOU3BOJIBHOTO YIJIA,
oOpaTHbIE TPUTOHOMETPHUUECKUE QYHKIIUU ISl PEIICHUS] TPAKTUYECKUX
3a/1ad4.

[12. VYpaBHEHUS U HEPABEHCTBA:

[12.1. BrageTy METOAAMHU PEIICHUS OCHOBHBIX THUIIOB YpPAaBHEHWI: LIEJIbIX,
palMOHANIBHBIX, UppalMOHaIbHBIX, TPUTOHOMETPHUUECKHUX,
MOKAa3aTeNIbHBIX, TIOTAPU(PMHUIECKUX;

[12.2. pemiatb pa3nUyYHbIE THUIIBI HEPABEHCTB M HX CHUCTEM, BKJIOYas
MOKa3aTelIbHbIE U JIorapu(PMUUecKue HEPABEHCTBA,;

[12.3. cocTaBisiTh U pelIaTh CUCTEMbI JINHEHHBIX YPABHEHU M, IPUMEHSTh UX TS
MOJEIUPOBAHUS PEATBHBIX CUTYAIUH;

[12.4. cTpouTh MaTeMaTH4YECKHME MOJAEIH MPAKTUYECKUX 3a7a4 M UCCIEI0BaTh
UX C UCIIOJIB30BaHUEM allreOpandecKoro anmapara.

[13. ®yHkuu U rpaguku:



I13.1.

[13.2.

I13.3.

I13.4.

IPOBOAMUTH IIOJIHOE HCCIEN0BaHUE (QYHKIMI: OmpeneisTh 00J1acTh
ONpEIENICHUs] U 3HAUCHUI, aHAIU3UPOBaTh YETHOCTb, NEPHOAUYHOCTD,
MOHOTOHHOCTb, 3KCTPEMYMBHI,

CTPOUTH U "UnTaTh" TpaUKH OCHOBHBIX JIEMEHTAPHBIX (YHKIUN U UX
KOMOMWHAINH;

UCIOJIb30BaTh rpaUuecKue METOJbl JUId PELIEHUS YpaBHEHMIA,
HEPaBEHCTB U UX CUCTEM;

OPUMEHATh  (PYHKIMOHAIbHO-TpaUUECKUE  MPEACTaBICHUS  JJIA
OMMCAHMS U aHAJIN3a PEAJbHBIX MTPOLIECCOB U 3aBUCUMOCTEM.

[14. Hauayna MaTeMaTHYECKOTO aHAJIN3A;

[14.1.

[14.2.

[14.3.

[14.4.

[14.5.

[14.6.

BJAQJ€Th  MOHATUSAMU  NPOU3BOAHOM  (PYHKIMHM, TIOHUMaTh €€
T€OMETPUYECKUIA U (PU3NYECKUI CMBICI;

BBIYHCIIATH POU3BOIHBIC SJIEMEHTAPHBIX (PYHKIUH, TPUMEHSTh MPaBUIIa
nuddepeHIupoBaHUs CIOKHBIX QYHKIIUH;

MPOBOAUTH MOJIHOE HCCIIeIOBaHNE (PYHKIIMM C TOMOIIBIO IPOU3BOIHOMN U
CTPOUTH UX rpaduKu;

pelmarh IMPAaKTUYECKHE 337Ja4dM Ha HAXO0XKICHUE DKCTPEMAIBHBIX
3HAYEHMM, 3a/1a41 ONTUMHU3ALINH;

BJAJ€Th TOHATUSAMHU IE€PBOOOPA3HOM M  HMHTErpaja, BBIYHUCIATH
uHTerpaisl no ¢popmyne Hetorona-JleitOuuia;

OPUMEHATb MHTErpa Ui pelIeHus MPUKIAIHBIX 3a7a4 (PU3MUECKOro U
HDKOHOMHYECKOTO XapaKTepa.

I'eomerpus:

[15. OCHOBBI CTEPEOMETPUH:

I15.1.

I15.2.

I15.3.

[15.4.

CBOOOJTHO OMEPUPOBATH OCHOBHBIMU TOHATHUSIMU CTEPEOMETPHUU: TOYKA,
npsiMasi, IIOCKOCTh, PACCTOSIHUE MEXKITY (PUTypaMH B IPOCTPAHCTBE;
MPUMEHSTh aKCMOMBI CTEPEOMETPUU U MX CICACTBUS JJIsi 000CHOBAHUS
B3aMMHOTO PACTIOJIOKEHUS (PUTYP B MPOCTPAHCTBE,;

aHAJM3UPOBAaTh B3AMMHOE PACMOJIOKEHUE TMPSAMBIX M IUIOCKOCTEH,
ONPENEIATh YIJIbl MEXKIY HUMH,

CTPOUTH CEYEHHUS MHOTOIPAHHUKOB M TEJ BpaIllleHUs, BJIaJIETh METOJAOM
CJIEJIOB.

[16. MHOrorpaHHHUKWU:

I[16.1.

[16.2.

I16.3.

pacro3HaBaTh ¥ KJIacCU(PUIIUPOBATh OCHOBHBIE BUbI MHOTOIPAHHUKOB:
MIPU3MBI, TUPAMHU/IBI, TAPATUICTICITUATIC IBI;

HCCIIeIOBaTh CBOMCTBA MPaBWJIBHBIX MHOTOTPAHHHUKOB, aHAJIU3UPOBATH
UX CUMMETPHIO;

BBIYHUCIIATh OOBEMbl U IUIOHMIAJAM MOBEPXHOCTEH MHOIOTPaHHUKOB,
yCTaHaBJIMBATh COOTHOUIEHUS MEXITy 00beMaMu MOAOOHBIX (pUryp;
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[16.4. pemiatb KOMOWHUPOBAHHBIE 3aJlayd Ha MHOTOIPAHHUKH,

coycras

INIAaHUMCTPHUUICCKUC U CTCPECOMETPUICCKUEC MCTOABI

I17. Temna BpalieHus:
[17.1. pacno3HaBaTh U KJIacCCH(PHUIMPOBATh TEla BPAICHUS: IMIMHID, KOHYC,
uiap, Top;
[17.2. BBIUMCHATH OOBEMBI M IUIOIIAIU IOBEPXHOCTEH TEN BpallleHUs U HUX
JacTel,
I17.3. uccnenoBaTh B3aUMHOE pacoJIOKeHUE CPEPBI U APYTUX TEOMETPUUECKUX
buryp;
[17.4. pematsb 3a1aun HA KOMOMHAIIMK TEJ BPAIICHUS] U MHOTOTPAHHUKOB
[18. KoopauHaThl 1 BEKTOPHI B IPOCTPAHCTBE:
[18.1. cBOOOIHO OMEPUPOBATH MOHATUEM BEKTOPA B MPOCTPAHCTBE, BHINOJIHATH
BEKTOPHBIE OIlEpalLuy;
[18.2. mpuMEHATh KOOPAMHATHBIA METOX Ul PELICHHS CTEPEOMETPUYECKUX
3a1ay;
[18.3. BBIYMCIIATH CKAJISIPHOE IPOM3BEICHHUE BEKTOPOB, OIPENEIATH YIJIbI
MEXIy BEKTOPaMH;
[18.4. cocTaBisATh ypaBHEHHUS IUIOCKOCTENW U MPSAMBIX B IIPOCTPAHCTBE, PEIIAThH
3aJla4y Ha B3aMMHOE PacIoioKeHue Quryp.
I19. IlpuknanHble aCIEKTH TEOMETPHM:
[19.1. yuTaTh W BHINOJIHATH YEPTEKU MPOCTPAHCTBEHHBIX (UTYD, CO3/1aBATh UX
rpaguyeckue npeicTaBiIeHus;
[19.2. mpuMeHATh T€OMETPUUECKUE 3HAHUS I PEIICHNs IPAKTUYECKUX 3a7a4
aApXUTEKTYPHOI'0, TEXHUYECKOTO U IM3aHHEPCKOTO XapaKTepa;
I19.3. ucnonb30BaTh NPOrpaMMHOE 0OECTIEUEHHE AJI BU3YATU3aLUU U PEILICHUS
CTEPEOMETPUUECKHUX 3a/aY;
[19.4. pacnio3HaBaThb IPOSIBIIEHHE TI'€OMETPUUYECKUX

OKpPYXaIOIlEM MUPE, HICKYCCTBE U apXUTEKTYpE.

3aKOHOMEPHOCTEW B

Taxxe B pamKkax peanuzanuu padodeil mporpaMmbl MO JAHHOW TUCLMILIAHE
dbopMmyeTcs psia OOIKX KOMITETEHIIUH:

KOMIICTeH LS 3HAHUA yMeHusl
OK 01. BriOupath 31.3nath  akTyaubHbIH | Y1. YMETh pacno3HaBaTh
CrocoObl penieHus 3aaa4 npodecCUOHANIbHBINA U 3aja4y u/unu
npodeccuoHanbHON COLIMAJIbHBIN npobiemy B
NeATETbHOCTH KOHTEKCT, B KOTOPOM npodeccuoHaTbHOM
PUMEHHUTENBHO K OPUXOAUTCS paboTaTh U/WIM  COLMAIIbHOM
Pa3IMYHBIM KOHTEKCTaM U KUTh. KOHTEKCTE.
32.3HaTh OCHOBHbIE | Y2. YMeTh
HMCTOYHHUKHU aHAJIU3UPOBATh
uHopmauu u 3ajauy U/
pECYpPCHI JUIsl PELICHUS npobieMy U
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3aa4 W TpobsieM B
npodeccruoHaaTbHOM
W/WIM  COLIMAIbHOM
KOHTEKCTE.

33.3Hath aJITOPUTMBI
BBITIOJIHEHUS PaboT B
MpoECCUOHAIBHON H

BBIJIEIIATH eé

COCTaBHBIC YaCTH.

YMeTh  onpenenaTh

STamnbl pelIeHus

3a/a4u.

V4. VYMEeTh BBIABISATH H
3¢ (PEeKTHBHO UCKATH

Vy3.

CMEKHBIX 00JIaCTsIX. uH(pOpMaIuio,
34.3HaTh METOIbI pa0OTHI COCTaBJIATh J1aH
B NpodeCCHOHATBHON JIEHCTBUM.
U CMEXHBIX chepax. | Y5.YMmeTpr omnpenensiTh
35.3HaTh CTPYKTYPY HEO0OXOIUMbIC
IJlaHa [Ji PEIICHUS peCypCehl.
3ajad4. V6. YMmeTh BJIAJICTh
36.3HaTh MOPSAIOK AKTyaJIbHBIMU
OIIEHKH pE3yJIbTaTOB METO/JaMH paboThl B
peleHus 3aaa4 npodeccuoHanbHON
npodeccruoHanbHOM U CMEXHBIX chepax.
JNEATEIBHOCTH. V7. YmMmerh
peanr30BbIBATh
COCTABJICHHBI! IIJIAH.
V8. ¥YMmeTp  OlLIEHUBATH
pe3ynbTaT u
MOCJEACTBUS  CBOUX
JEUCTBUM
(caMOCTOSITETLHO
WIM C  TOMOIIBIO
HAaCTABHUKA).
OK 02. Hcnonws3zoBath |37.3HaTh HOMEHKIATYpy | ¥Y9.YMeTh  ompenensTh
COBPEMEHHBIE CPEJICTBA UH(OPMAITMOHHBIX 3aa4d IS TIOMCKa
MOMCKa, aHaJIN3a U HMCTOYHUKOB, uHdopMaIuu.
HUHTEpIIpeTaluu MPUMEHSIEMBIX B | Y10. YMeTs ompenensaTh
uH(popMauu U npodeccruoHanbHON HEO0OXOANMBIE
nH(pOpMaIIMOHHBIE JEATEIIBHOCTH. HUCTOYHUKHU
TEXHOJIOTUU IS 38.3HaTh MIPUEMBI nH(popmaruu.
BBIIIOJIHEHUS 3a1a4 CTPYKTYpPHUPOBaHUsA V11. Ymerp
npodeccCuoHaTbHON uHpopMaruu. MJIAHUPOBATH
JEATEIIbHOCTH 39.3HaTh dhopmar MPOIIECC MOUCKA.
ohopmIICHUS V12, Ymeth
pe3yJbTaToOB  MOKCKA CTPYKTYypHUpPOBATh
uH(pOpMaIuu. MOJIy4aeMYIO
uH(pOpPMAIIHIO.
V13.VYMmers  BBLACHATH

HanboJiee 3HAYMMOE
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B nepeyHe
nHpopmaIuu.

V14.VYMeTs oOI€HMBATH
MPaKTUYECKYIO
3HAYUMOCTh
PE3yNbTATOB
MTOMCKA.

V15.Ymers odopmiars
PE3yNhTATHI TIOKCKA.

3. CTPYKTYPA U COJEP) KAHME YYEBHOI'O IPEJIMETA
3.1. O0b€éM y4eHOro npeaMera M BUAbl y4eOHOM 1eATEIbHOCTH

O6béM yueOHoro mpenmera OVYIL.03 «Marematnka» U BUIbI y4eOHOU

ACATCIbHOCTH YKa3daHbI B Ta6J'II/II_[e HMIXKC:

Bug yueOHoi1 padoThI 00Bém B yacax

O06BEM 00pa3zoBaTEIHLHOM MPOTrPaAMMBbI 313

B ToMm uncie:

JIEKIIAHU 140
J1a00paTOPHBIE 3aHITHUS -
PAKTHYECKUE 3aHATUS 155
KypcoBasi paboTa (IIPOEKT) -
KOHCYJIbTaIlluHA 5)
camocTosiTeNIbHasl padoTa 6
[TpoMexyTouHas aTTecTanus 6
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3.2. TemaTu4eckoe IJIAHUPOBAHKE

TemaTtnueckoe MmIaHUPOBAaHUE TPEJCTABICHO 110 CEMecTpaM O0yUYeHHs, B HEM YKa3aHO PEKOMEHAYeMOe KOJUIECTBO YacoB,
OTBOJAMMOE Ha H3Yy4YCHUE TEM, MOBTOPEHUE U PA3JIUYHOrO BHJAA KOHTPOJIbHBIE pabOThl. OCHOBHBIE BHUJIBI JEATEILHOCTH
00yJaroIMXcsl MePEYNCICHBI TP N3YYECHUN KaXKI0W TEMbI M HaITPaBJIEHBI HA JOCTIKEHNE TUTAHUPYEMBIX PE3yIbTaTOB O0yUCHUSI.

HaTypaJbHbI€C, LEJIbIC, PAIIHOHA/IbHBIC, HPPAIMOHAJIBHBLIC U

AefCTBUTEbHbIE 4YUCJIa. MHOrowieHol. BbluucieHus H
npeodpa3oBaHmsl.

[Tonsitue udpst u uncna. Harypanbnasie uncna. [lenpie yncna.
Panuonanbabie YyHUca. HNppaunonanbHbie yuca.

JencrButenbHuble yucaa. [IpencraBieHne MHOXECTB YHCEN B
BHUJIe nuarpamm Oiutepa-Benna. Apudmernyeckue IEUCTBUS

YpoBennb
0CBOEHMS
Conep:xkanue y4eOHOro MmaTepuaJa, 1a00paTopHbie U
HauMeHoBaHMe KosauuecTBo y4eOHOro
NPaKTHYeCKUue padoThbl, CAMOCTOSITE/IbHASA padoTa
pa3aesioB U TeM 4acoB Marepuaja u
00yJaomuxcs
JINYHOCTHBIE
pe3yJabTaThl
1 CEMECTP
Tema 1. IToBTOpeHue OK 01 (31-33, V1-
IIKOJILHOTO Kypca Tema 1.1. Ileap W 3agaum MaTeMaTHKM NPH OCBOEHHMH 1 ¥4), OK 02 (37-39,
MaTeMaTUKH CIeNUATBLHOCTH. ¥9-V12), I11.1-
MareMatrka B HayKe, TEXHUKE, JKOHOMHKE, NH(POPMAIIMOHHBIX I11.4, I12.1-112.4,
TEXHOJIOTUSIX U MPAKTHUYECKOW naesTenbHOCTH. Llenn u 3amaun Mml.1-Mml.5,
M3y4YeHUs: MaTeMaTuku mpu ocBoeHuun npodeccuit CIIO u Mn3.1-Mn3.4,
cnemuanbpHocTeit CIIO. Mn8.1-Mmn8.3, JI1,
Tema 1.2. PazButue nonsaTusi 0 yucjie. MHoxkecTBA YUCeN: 1 JI2, JI11, JI12, JI16,

J17
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HaJ 4YucilaMud U UX cBoucrBa. [loHsaTtme MHOrodeHa.
IIpuBeneHne MHOrouiIeHa K CTaHAapTHOMY BUy. Onepanuu HaJ
MHOro4JeHaMu. Pa3noxeHue MHOrO4jiIeHa Ha MHOMKUTEIH.
Jlenenue MHorowieHa Ha MHorowieH. IIpeoOpa3oBanue
OYKBEHHBIX BBIPKEHUH.

Tema 1.3. YpaBHeHUS U HEPABECHCTBA.

[lonatne ypaBHeHusa. [lonstue kopHsA ypaBHeHMsA. [loHsATHE
HepaBeHCTBA. PemieHne HepaBeHCTBA. JIMHEMHBIE, KBAIpATHBIC,
IpOOHO-pallMOHAbHBIE YPABHEHHS U HEPABEHCTBA U METOJIbI UX
peleHus.

Tema 1.4. CucTeMbl ypaBHEHUI U HEPABEHCTB.

CrocoObl  pelieHus ~ CUCTeM  JIMHEHHBIX  YpaBHEHMIA:
rpaguyecKkuii  METOJl, METOJ TPYIIUPOBKHM U  METOJ
anre0pandecKoro clokeHus. Perenne cucreM HepaBeHCTB.

Tema 1.5. OcHOBBI INIAHUMETPHH.

@urypsl Ha IIOCKOCTU. TpeyronbHUK. Buabpl TpeyroJbHUKOB.
YeTpIpEXyTOIBHUK. [Tapannenorpamm. Tpaneuns.
[Ipssmoyronbuuk. KBagpar. PoM6. Okpy’HOCTh U €€ CBOICTBA.
Haxoxnaenue mionanei Guryp Ha mioCKOCTH.

IpakTuueckas padora Nel «JIuneiinpie, KBaapaTHbIE, APOOHO-
palMOHANIbHBIE YPABHEHUS U METObI UX PEIICHUN».

IpakTnueckasi padora Ne2 «JIunelinple, KBaJipaTHbIE, TPOOHO-
palMoHaIbHbIE HEPABEHCTBA M METO/Ibl X PELICHUS.
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IpakTnueckass padora Ne3 «Bxomnas pabora 110
MaTEMaTUKe».

CamocTtosiTenbHas padbora:

Tema 2. CtenieHu u
kopHH. CTeneHHas u
MoKa3aTebHast

byHKIUA

Tema 2.1. Kopensb N-0ii cTeneHu M ero cBOMCTBA.

®ynxuus y = Vx u eé cpoiicta. IloHaTie apudMeTHIeckoro
KOpHA N-oi creneHu. [IoHATHE KOpPHA HEYETHOM CTENEHU U3
oTpunarenpbHoro umcia. CpoiicTBa KOpHS N-OM CTENEHMU.
[IpeoOpazoBaHue BBIpAKEHUN, COJACpKANUX KOPHU N-OW
CTEIICHH.

Tema 2.2. PemeHue MppanuOHANBbHBIX YPABHEGHUH U
HEPaBEeHCTB.

[ToHATHE MPPALIMOHAIIBHOTO YPABHEHUS U METOIBI UX PEIICHUM.
[loHATHE UMPPALMOHAIBHOTO HEPABEHCTBA W METOIBI UX
pELICHUH.

Tema 2.3. [lonsiTHE CTENEHN C PAIITHOHAJIbHBIM MOKa3aTeJIeM.
CBoiicTBa CTENEHU C AEHCTBUTEIBHBIM MTOKA3aTEIIEM.

[Tonsitue crenenn. Crenennas Gyukius. OnpeeneHne CTerneHn
C pauMoOHaJIbHBIM IOKa3areneM. [IpeacraBiieHue KOpHSA B BUIE
CTENIEHH C PAllMOHAIBHBIM MOKa3aresieM. CBOMCTBA CTENEHU C
JNEUCTBUTENBHBIM TOKA3aTeJIEM. YTPOILICHUE BBIPAXKECHUM,
COoAEpKaIIUX CTCTIEHb.

Tema 2.4. YpaBHeHMs BbICIIUX CTEINEHEH.

[TonsiTue ypaBHEHUs BBICIIMX CTENEHEW. MeToa IrpynIiupoBKU
Il PEILICHUs] YPAaBHEHUW BBICIIMX CTeNeHer. Meron 3aMeHbl
IIEPEMEHHOW JUIsI PELICHHWS YPAaBHEHUU BBICIIMX CTEIIEHEH.

OK 01 (34-36, Y5-
¥7), OK 02 (37-39,
Y13-V15), I11.1-
I11.3, I112.1-112.4,
I13.1-113.4, Mml.1-
Mnl.5, Mn2.1-
Mn2.4, Mn9.1-
Mn9.3, J13, JI4, J17,
JI8, JI13, JI16
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[IpumeHeHne MeToa [JENEHUs «YrOJIKOM» I PELICHUs
YPaBHEHUM BBICHIUX CTEIEeHeW. MeTos HeonpeaeaEHHbIX
K03 (DUIIMEHTOB AJi pelIeHUs YPABHEHHUM BBICHIMX CTEHEHEH.
®opmyna Kapnano s penienus: KyoOM4eckux ypaBHEHUH.

Tema  2.5. IlokasarenbHas  ¢QyHkuusa.  Peuenue
MOKa3aTeJbHbIX YPABHEHUH U HEPABEHCTB.

Onpenenenue nokaszareibHON (yHKINH, €€ TpadUK U CBOMCTBA.
3HAaKOMCTBO € TNPUMEHEHHEM I[IOKa3aTeIbHOM  (PYHKIUU.
Pemienne  moka3zaTenbHbIX  ypaBHEHUH  (PYHKIMOHAJIBHO-
rpaguueckuM MeToJ0M. PenieHue moka3zareiabHbIX ypaBHEHUI
METOJIOM YpaBHUBAHMS MOKa3aTesel. Penienue nmokasaTenbHbIX
HEPABEHCTB.

[Ipaktuueckass pabora Ned «IIpeoOpa3zoBanue BBIpAKEHUH,
coAepkKalrX KOPHU N-OUl CTEIICHW.

[Ipaktuueckas pabota NeS «VYmpomieHue  BBIPAKEHUM,
COJIEPKALINX PATUKAIIBD).

[Ipaktuueckas pabora Ne6 «PemieHne uppanMoOHaIbHBIX
YPaBHEHUIY.

[Ipaktuueckass pabora Ne7 «Pemenue wuppanuoHaIbHBIX
HEPABEHCTB.

[Ipaktuueckass pabora Ne8 «IIpeoOpa3zoBaHre BBIPAKECHUIA,
COAEPKAIIUX CTCIEHDY.

[Ipaktuyeckass pabora Ne9 «PemieHne moKa3aTelbHBIX
YPaBHEHUIY.

[Ipaktnyeckas pabora NelQ) «PemieHue TmoOKa3aTelIbHBIX
HEPABEHCTBY.
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[Ipaktuueckas pabdora Nell «IloHsiTHE KOpPHS W CTEIEHHU.
VYpaBHEHUS U HEPABEHCTBA, COIEPKAIINE KOPHU U CTENIEHN.

CamocTosTenpHas padbora:

Tewma 3. Jlorapudmsi.

Jlorapudmuueckas
(GyHKUHS.
Jlorapudmuueckue
YpaBHEHUS U
HEPaBEHCTBA

Tema 3.1. Jlorapudpm umciaa u ero cpoiictBa. Onepauust
Jorapu¢pmMupoBaHus.

Omnpenenenue norapudma. Jlorapupmupyemoe BbIpaKEHHE U
ocHoBaHWe Jorapupma. JlecaITMUHBII U  HATypaJbHBIH
norapudmbl. CBoiicTBa JIorapu@moB. YTIpoIllleHHe BbIPaKEHUH,
COJIepIKaIlInX JorapuMsl. JlorapudpmupoBanue u
NOTEHIUPOBAHHUE.

Tema 3.2. Jlorapugmudeckas pyHKums u e€ cBoiicTBa.
[Toustue norapudmuyeckoit pynkiuu. O6IacTh OnpeeacHus U
3HauYeHU Jorapupmuueckord GyHkuu. YETHOCTH/HEUETHOCTh
norapupmuueckort (Qynkuuu. IIpomexyTku BoO3pacTaHus U
yObIBaHUs ~ jorapugmuyeckod  pynkumu.  IIpomexytku
3HAKOMOCTOSIHCTBA  jJorapupmuyeckord ¢yHkuuu. ['padux
norapuMuuecKkon QyHKIIHH.

Tema 3.3. Jlorapudmuyeckue ypaBHeHUSI 1 HEPABEHCTBA.

[TonsitTue  jorapuMUYECKOTO  ypaBHEHHUS. Onepanus
IIOTEHLIUPOBAHUS. OYHKITMOHATBHO-TPAPUIECKUH ~ METOJ
pelieHus JorapuMUYECKUX YPaBHEHUM. Meton

MOTEHITUPOBAHUS JIJIST PEIICHUS JIOTapU(PMUIECKUX YPaBHEHUM.
Meron  BBeIEHHST HOBOM  IEPEMEHHOWM  UISL  PELICHUSA
norapupMuUUecKux ypaBHeHui. Perenue norapudMUUECKUX
HEPABEHCTB.

OK 01 (34-36, V5-
¥7), OK 02 (37-39,
V13-V15), 111.2,
I12.1-112.4, I13.1-
I13.4, Mnl.1-
Ml.5, Mn4-Mn7,
Mn10.1-Mm10.3,
JI5, J16, JI13, JI16,
JI17
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Tema 3.4. Cucremsl JorapupmMuyecKkux YypaBHEHUl U
HEepPaBeHCTB.

Paccmotpenue aJIrOpPUTMOB pelIeHHUs CUCTEM
norapu(MUIECKNX YpaBHEHUN 1 HEPABEHCTB.

Tema 3.5. Jlorapu¢gmbl B IpUpPoOIe U TEXHUKE.

[Ipumenenue norapudma. Jlorapupmuyeckas coupajib B
npupoge. MaremaTudyeckue CBOWCTBA  JIOrapu(pMUUYECKON
CIIApaJIN.

[Ipaktuueckass pabora Nel2 «YmpolieHue BBIpAKEHUNH C
PUMEHEHUEM CBOMCTB JIOTapu(PMOBY.

[Ipaktuueckas pabora Nel3 «Pemenue norapupMuYecKux
YPaBHEHUI.

[Ipaktuueckass pabota Neld4 «Pemenue norapupmMuIECKux
HEPABEHCTBY.

[Ipaktuueckas pabora Nel5 «Jlorapudm u ero cCBOKMCTBa.
Jlorapudmuyeckne ypaBHEHUSI 1 HEPABEHCTBAY.

CamocTrosiTenpHas padbora:

Tema 4. OcHOBBI
TPUTOHOMETPHH.
Tpuronomerpruueckue

byHKIIUN

Tema 4.1. Tpuronomerpudeckue PyHKUMH NMPOU3BOJIBHOIO
yria. Painannas u rpagycHasi Mepa yrJia.

Pagnannas wmepa yrna. EnuHWYHAs TpUTOHOMETpUYECKas
OKpPYKHOCTb. 1IOBOPOT TOYKM BOKpYyr Hadaja KOOpPIMHAT.
Omnpenenenne cMHyca, KOCUHYCa, TAHI€HCA, KOTAHI€HCA. 3HAKH
CHUHYCa, KOCUHYCA, TAHI'€HCA U KOTAHI'€HCA B 3aBUCUMOCTHU OT

OK 01 (34-36, V5-
¥7), OK 02 (37-39,
V13-V15), 111.4,
I12.1-112.4, T13.1-
I13.4, Mm1.1-
Mnl.5, Mn2.1-
Mn2.4, MnS8.1-
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KOOpﬂHHaTHOﬁ YCTBCPTH. 3aBHUCUMOCTh MCKIAY CHHYCOM,
KOCHMHYCOB, TAHTCHCOM M KOTAHI'CHCOM OJOHOI'O K TOT'O JKC yIJIa.

Tema 4.2. OCHOBHbIE TPHUIOHOMETPHYECKHE TOXKIAECTBA.
®opMyJibl IPUBEIEHUS.

Tpuronomerpuueckue TOXECTBA. 3HavyeHus
TPUTOHOMETPUUECKUX byHKIMI MPOTUBOIOIOKHBIX
apryMeHToB. DopMyIIbl MPUBEACHUS.

Tema 4.3. CuHyC U KOCHHYC CYMMBI U Pa3HOCTH JABYX YIJIOB.
Cunyc, KOCUHYC IBOMHOTO U ITOJIOBUHHOTO YTJIA.

CymMma u pasHocTh cuHYcoB. CyMMa M Pa3HOCTb KOCHHYCOB.
CuHHYyC 1 KOCUHYC IBOMHOTO yria. @OpMyJIbl IIOJIOBUHHOTO YIJIA.
[IpeoOpa3oBanus CyMMBbl TPUTOHOMETPUYECKUX (DYHKUMHA B
OPOU3BEIACHUE M IPOM3BEIEHUA B CyMMy. BbIpaxenue
TPUTOHOMETPUYECKUX (PYHKLIMH Yepe3 TAaHI'€HC MOJOBHUHHOIO
apryMeHTa. [IpeoOpazoBanus ITPOCTEUIIINX
TPUTOHOMETPUYECKUX BBIPAKEHUM.

Tema 4.4. Tpuronomerpuueckue QyHKUUH, UX CBOMCTBA U
rpagukm.

Ob6nactpb OTpeeIeHUs U MHOKECTBO 3HAYEHUU
TPUTOHOMETPUYECKUX  (QYyHKUUUA. YETHOCTh, HEYETHOCTb,
MEePUOIMYHOCTh TPUTOHOMETpHUeckux ¢yHkuuii. CBoWcTBa U
rpabukn  pyHkmi  y = cos(x),y = sin(x),y = tg(x),y =
ctg(x). CxaTtue u pacTspKeHHE TpaQUKOB TPUTOHOMETPUIECKUX
bynkauit  Baonr ocu  OX. Ilepememienne rpadukoB
TpuroHomeTpuueckux (pynkuii Bgosab ocu OY. Ilpumenenue
CBOMCTB TPUTOHOMETPUYECKUX (YHKIIHI B MpodeccrnoHaIbHbIX
3a/1ayax.

Mng8.3, JI7, JI8, JI9,
JI10, JI16, JI17
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Tema 4.5. O0paTHble TPUTOHOMETPUYECKUE QYHKIUH.
OOpaTHbIe TPUTOHOMETpHYECKUe GYHKIMU Yy = arcsin(x),y =
arccos(x),y = arctg(x),y = arcctg(x). I'padpuku oOpaTHbIX
TPUTOHOMETPHYCCKUX (DYHKIIMI U MX CBOWCTBA.

Tema 4.6. TpuronomerpryecKkue ypaBHeHHsI 1 HEPABEHCTBA. 2
[Mpocteiimme  ypaBHeHuss cos(x) = a,sin(x) = a,tg(x) =
a,ctg(x) = a. PeuieHue TPUTOHOMETPUUECKUX YPaBHEHHIA
OCHOBHBIX  THUIOB:  NPOCTEMIIMNE  TPUTOHOMETPUUYECKUE
YpaBHEHHUs,  CBOJSIIMECS K  KBaJpaTHbIM,  peEllaeMble
Pa3jI0KEHUEM Ha MHOXKUTEIH, OTHOPOIHBIE.
[Ipocreiimme TPUrOHOMETPUYECKUE HEPABEHCTBA U METOMABI MX
peuieHus.
Metoael oTOopa KOpHEH MNPOCTEHIIMX TPUTOHOMETPUUECKHUX
YPAaBHEHHI U HEPABEHCTB.
Tema 4.7. Cucrembl TPUTOHOMETPUYECKHX YPABHCHUH U 2
HEepaBeHCTB.
PaccMoTpeHne METOIOB  pEIIEHHUS CHUCTEM  MPOCTEHIIMX
TPUTOHOMETPHUECKUX YPAaBHEHUI U HEPABCHCTB.

14

[Ipaktuueckas padora Nel6 «IIpencraBnenue yria B rpagyCHON
M paAMaHHOW  Mepax W  ONPEACICHHWE  3HAYEHUMU
TPUTOHOMETPUUECKUX (DYHKITHII.

[IpakTruueckas pabora Nel7 «YupouieHue
TPUTOHOMETPUUYECKUX BBIPAXKCHUH C TpUMEHEHUEM (OpMYyIT
NIPUBEJICHUSI 1 OCHOBHBIX TPUTOHOMETPHUYECKHIX TOKIACCTBY.
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[Ipaktuueckas pabora Nel8 «IIpumenenue dopmysn cuHyca u
KOCHHYCA IBOMHOTO yTIJIa IJI YIIPOLIEHUS TPUTOHOMETPUYECKHUX
BBIPKCHUI.

[Ipaktnueckass pabdota Nel9 «Dopmynsl mnpeobpa3oBaHUs
CYMMBI TPUTOHOMETPHUYECKHX (YHKIMA B MPOU3BEACHHE U
00paTHO IS YIIPOILEHUS] TPUTOHOMETPUYECKUX BBIPAKEHUIN.

IIpaktnyeckas pabora Ne20  «Iloctpoenue  rpadukoB
TPUTOHOMETPUUECKUX (HYHKITUI.

[Ipaktuueckass padora Ne2l «PemieHue TpUroHOMETPUYECKHX
YPAaBHEHHI U HEPABEHCTBY.

[Ipaktuueckas padora Ne2l «MroroBas pabora 1Mo OocHOBam
TPUTOHOMETPUMY.

CamocTosiTenpHas padbora:

Tema 5. KoMIuiekcHbie
qucia

Tema 5.1. KoMmjiekcHbIe YMcJa.

IlonsTue koMmiaekcHoOro uucia. JleldcTBuTenbHas W MHUMAas
4aCcTH KOMIUIEKCHOTO u4ncia. ConpskEHHbIE KOMIUIEKCHBIC
Yyyclia, MOJYJdb W apryMEHT KOMIUIEKCHOTO uyucia. dopma
3aInucHu KOMIIJIGKCHOTO Yyucia (reomeTrpuueckas,
TPUTOHOMETpUUECKas, aireOpanyeckas). Apudmerndeckue
JIENCTBUS C KOMIUICKCHBIMH YHCJIAMHU.

Tema 5.2. Apudmernueckne AelCTBUS HAJA MHOXKECTBOM
KOMILIEKCHBIX YHCeJl.

[IpaBuna BBIMOJHEHUS AapUPMETUUYECKUX JIEUCTBUM  HaJ
KOMIUIEKCHBIMA ~ YHCJIAMH. [Ipumepbl  WCHOIB30BaHUSA
KOMILUIEKCHBIX YHCEIL.

OK 01 (31-33, VI-
¥4), OK 02 (37-39,
Y9-V12), I11.1-
I11.3, Mml.1-
Mnl.5, Mn3.1-
Mn3.4, Mn9.1-
Mn9.3, J13, J14, J17,
JI8, JI16
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[Ipaktuueckas padota Ne22 «JleiicTBUTEIbHAS U MHUMAs YacTh
KOMIUJIEKCHOTO uncia. Paznuyunbie hopMbl 3aITUCH KOMILIEKCHBIX
qucem.

[IpakTiueckas padora No23 «ApudpmeTrudeckue ACUCTBUS Hal
MHOKECTBOM KOMIUIEKCHBIX YHCEID).

CamocTosiTenbHas pabora:

Tema 6. IIpousBoanas
byHKIUN

Tema 6.1. HHousTHe NPOU3BOAHOM. IIpaBuia
aupdepeHurpoBaHus.

Omnpenenenre 4MCIOBOM MOCIENOBATENIBHOCTH U CIIOCOOBI €€
3aJlaHu. CBOMICTBA  YHCIOBBIX  IIOCJIEIOBATEILHOCTEM.
Onpenenenue mnpenena IOCIEAOBATENBHOCTH. Bpruucnenue
MPENEIIOB MTOCJIEN0BATENBHOCTEN. IIpenen (GyHKUIHU.
[Ipupamienne aprymenta. Ilpupamenue ¢yHkuuu. 3anayu,
NPUBOAAIIME K TOHATHIO TPOM3BOAHOM. OmnpenencHue
ITPOU3BOTHON. AJITOPUTM OTBICKaHUS MPOU3BOHOM.

Tema 6.2. Ilpon3BoaHas CyMMbI, Pa3HOCTH, IPOU3BEICHUSA U
yacTHOro. IlpousBoaHast C10:KHOM (PYyHKIMH.

DopMyIIbI b depeHupoBaHus CYMMEBI, pa3HOCTH,
nmpousBeqeHUss W 4acTtHOro. JluddepeHupoBanne CIoxxHON
(YHKITIH.

Tema 6.3. [lonsiTue HeNMPEePbLIBHOCTH (PYHKIIUH.
[lonsitue HenpepblBHOCTH (PyHKIIMU B Touke. CBOMCTBO
HenpepblBHON (GyHKUIMU. CBS3b MEXAY HENPEPHIBHOCTHIO H

OK 01 (34-36, Y5-
¥8), OK 02 (37-39,
Y13-V15), 114.1-
[14.4, Mm1.1-
Mnl.5, Mn2.1-
Mn2.4, Mn8.1-
Mmn8.3, JIS, JI6,
JI11, J113, J114,
JI15
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muddepeHnpyeMocTbio QYHKIMY B TOYKE. AJITOPUTM pPEIICHUS
HEPABEHCTB METO/IOM MHTEPBAJIOB.

Tema 6.4. T'eomerpuuyecknii " (U3HYECKHHA CMBICJI
NPOU3BOJXHOM.

['eomeTpuueckuii CMBICT TPOU3BOAHON (HYHKIUH, KAK YTIIOBOTO
ko3 duimenTa kKacaTenbHOW K Tpaduky (QYHKIMH B TOUKE.
VYpaBHeHue KacaTelnbHOW K rpaduky (QyHKIUU. AJTOPUTM
COCTABJICHHS YPAaBHEHHUSI KacaTeNbHOU K rpaduKy QyHKIUHN Yy =
f(x). ®Ousznueckuii CMBICT TMPOU3BOJHOM, KaK MIHOBEHHOMU
CKOPOCTH.

Tema 6.5. MonoroHHoCcTh pyHKuMU. Touku 3kcTpemMyma.
Bo3pacranue u  yoObiBanue — QyHkuuu.  CoOTBETCTBHE
BO3pacTaHusd M YObIBaHUS (QPYHKUUU 3HAKY IPOU3BOIHOM.
[TonsiTHE TPOU3BOAHOM BBICIIETO MOPSIAKA, COOTBETCTBUE 3HAKA
BTOpPOW TPOU3BOJAHON BBIMYKJIOCTH (YHKIIMM Ha OTpE3Ke.
ANTOpUTM HAXOXKJIECHHUSI MAKCUMAaJIbHOIO M MHWHUMAJIBHOTO
3HauYeHUS (YHKIHUH. AJITOPUTM HAXOXKIACHUS HAUOOJBIIETO U
HAUMEHBIIIEro 3HauYeHUs (QYHKIUM HA 33JJaHHOM IMPOMEXKYTKE.
AnTopuTM HccienoBanusa (PyHKIIMU U MOCTPOCHUs €€ rpaduka ¢
ITOMOII[BIO TTPOU3BOJHOM.

Tema 6.6. Pemienne 3ama4 Ha ONTHUMAJIBHBIH BBIOOP C
NPUMEHEeHUEeM NPOU3BOJIHOM.

3amaun Ha onNTUMAaJbHBIA BbHIOOp. BBenenue QyHkum mnpu
pelIeHNH 3a7a4 Ha ONTUMAaJIbHBINA BEIOOP U HCCIIEOBAaHUE UX Ha
MaKCHUMaJIbHOE€ 1 MUHUMAJIbHOE 3HAYCHHE.

17
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[Ipaktuueckas pabora No24 «HaxoxkaeHue NPOU3BOJHON C
NpUMEHEHHEM TpaBwiI U EepeHIMPOBAHUS 3IIEMEHTaPHBIX
byHKIHI.

[Ipaxtuueckas pabora Ne25 «JluddepeHupoBanmne CI0KHOM
(GyHKIII.

[Ipaktuueckas pabora Ne26 «l'eomMeTpHUECKHIl  CMBICI
ITPOU3BOTHOW.

[Ipaktruueckass padora Ne27 «Pemienue 3amay Ha HaXOXKIECHUE
TOYEK IKCTpEMyMa PYHKIIUN.

[Ipaktruueckass padora Ne28 «Pemienue 3amay Ha HaXOXKIEHUE
HanOOJIBIIEr0 U HAMMEHBIIIETO 3HAYEHUS (PYHKIIUU HA OTPE3KEN.

[Ipaktuueckas padora Ne29 «MccnenoBanue GyHKUUA U
MOCTpoeHueE e€ rpaduka ¢ TOMOIIbIO TPOU3BOTHON.

CamocTosiTenpHas padbora:

Tewma 7. [lepBooOpazHas
byHKITUN

Tema 7.1. IlepBooOpaznas pynkuuu. [IpaBuia HaxoKIeHUs
NnepBooO0pa3HbIX.

[TonsTue nepBooOpazHoit pyHKIMU. O3HAKOMIICHUE C TTIOHATUEM
uHTerpana QyHkmud Yy = f(x). CBsa3b MepBOOOpa3HOU U
npou3BoaHON hyHKIMH. [IpaBuia HaX0XKACHHS IEPBOOOPA3HBIX
3JIEMEHTAPHBIX GyHKITUHA. [IpaBuna HAXOXKIECHUSA
MepBOOOPa3HBIX.

Tema 7.2. Onpene/iéHHbIN HHTETPAJ U €r0 CBOICTBA.
Beruuciienne miomanyM KpuUBOJMHEWMHOW Tpaneuuu. lloHsTue
onpenen€éHHoro uHrerpaga. 'eomeTpuyeckuii u Gu3HUECKUi

OK 01 (34-36, V5-
¥8), OK 02 (37-39,
V13-V15), 114.5-
I14.6, Mnl.1-
Mnl.5, Mn2.1-
Mn2.4, M10.1-
Mn10.3, JIS, JI6,
JI11, JI13, J114,
JI15

25



CMBICIT  ompeneiaéHHoro wuHTerpana. ®Popmyna HeroroHa-
JleiOnuIIA.

[Ipaktnueckass pabora Ne30 «Borumcnenue omnpeaenéHHOTO 4
MHTETpaa ¢ Ucrnojiabp3oBanueM Gopmyinsl Hetorona-Jleioauiay.
[Ipaktnueckass pabora Ne3l «llepBble mpencraBiaeHUs O
HNOHATUM  TepBooOpa3Hoil.  HeompenenéHuelii  mMHTErpail.
[IpaBuia  HaxoxaeHUs  mepBooOpazHod.  OmnpenenéHHbIN
WHTETpaI.
CamocTosiTenbHas pabora:
JIEKIIUN 52
IMPAKTUKA 67
CP -
ITAarT -
HUTOI' 3A 1 CEMECTP 119
2 CEMECTP
Tema 8. [Ipsimble B OK 01 (31-33, V1-
MJIOCKOCTHU U Tema 8.1. OcHOBHBIE IOHSITHA CTEPEOMETPHUM. 2 ¥4), OK 02 (37-39,

MPOCTPAHCTBE

[Ipenmer crepeomeTpun. OCHOBHBIE TOHATHS: TOYKA, MpsMas,
IJIOCKOCTh, MPOCTPAHCTBO. AKCHOMBI  CTEPEOMETPUU U
HEKOTOpbIe UX clencTBus. llepecekaromumecs, napauieabHble U
CKpeLIMBaKOIINECs MpsIMBIE. [Tpusnak U CBOMCTBO

¥9-V12), I15.1-
I15.4, Mm1.1-

Mnl.5, Mn3.1-
Mn3.4, Mn8.1-
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CKpelIMBaOIMUXCcs MNpsAMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE
burypsi.

Tema 8.2. [lapajsiesbHOCTH NPSMBIX U IJIOCKOCTE.
[TapamiensHbie npsAMas U miockocTb. Onpexaenenue. [IpusHak.
CaoiicTBa M uX nokKa3areibcTBa. [lapayiyenabHble MIOCKOCTH.
Onpenenenue. Ilpusznak. CBoilcTBa ¢ J0Ka3aTEIbCTBAMH.
Terpasnp u ero sneMenTsl. llapannenenunen u €ro 31EMEHTHI.
CBoMCTBA  NPOTHUBONOJIOKHBIX TpaHEW W AUArOHAJIEH
napayutenenunena. [loctpoenune ceuennii. Pemenne 3anay.

Tema 8.3. IlepneHAUKYISIPHOCTH NPAMBIX U IJIOCKOCTEH.
[TapannensHble TpsiMas U TWI0CKOCTh. Onpenenenue. Ipu3Hak.
CBoiicTBa M HX JoKa3arelbcTBa. [lapaienbHble MIOCKOCTH.
Onpenenenue. Ilpuznak. CBolicTBa C J10Ka3aTeIbCTBAMH.
Terpasap u ero snemenTsl. [lapamienenumnen U €ro 3JI€MEHTHI.
CBoiicTBa  NPOTHUBOMOJIOKHBIX TpaHed W AUAroHanei
napayutenenunena. [loctpoenune ceuenuii. Pemenne 3anay.

Tema 8.4. Teopema 0 TPEX nmepneHAUKYJIAPax.

Teopema o Tpéx nepneHauKyispax. Jloka3aTenbCTBO. Yrou
MEXKIy TNPSAMOM M IUIOCKOCTBIO. YTOJ MEXAY IIOCKOCTSMH.
Teopema, oOpaTHast TeopeMe 0 TPEX MEePIECHIUKYIISIpaXx.

[Ipaktuueckass pabora Ne32 «llapamnenbHOCTH TPSAMBIX U
IJIOCKOCTEN B IpocTpaHcTBe. CBOMCTBA MApaJJICIbBHOCTH.

[Ipaxtuueckas padota Ne33 «IlepneHANKYISIPHOCTH MPSMOUN U
MIJIOCKOCTH.

12

Mng8.3, JI1, JI2, JI7,
JI8, JI16
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[IpakTuueckas pabota No34 «IleprieHAUKYISIPHOCTH
IIJIOCKOCTEM.

[Ipaktuueckas padora Ne35 «HaxoxaeHue yriia Mexay npsMon
Y TJIOCKOCTBIO U YTjia MEXKIY TIOCKOCTSMM.

[Ipaktuueckas padora Ne36 «lIpumeneHue TeopeMbl O TPEX
NEPHeHAUKYIIApax IJIsl PeIICHUs 3a1a9».

[IpakTnyeckas pabora Ne37 «lIpsMble W IIJIOCKOCTH B
MPOCTPAHCTBE U UX B3AUMHOE PACTIOJIOKEHUEY.

CamocrosiTenbHasi padoT:

Tema 9. KoopauHate! u
BEKTOPBI

Tema 9.1. JlekapToBbl KOOPAMHATHI B MNPOCTPAHCTBE.
Paccrosinue Mexay aABymss Toukamu. KoopauHarsl
cepeIMHBbI 0Tpe3Ka.

JlekapToBBI KOOpPAUHATHI B POCTpaHCTBE. [Ipocreimme 3a1aun
B KoopauHatax. PaccTrossHue Mexay JBYMs —TOYKaMH,
KOOPJAWHATHI CEPEIMHBI OTPE3Ka.

Tema 9.2. Bekropsl B mnpocTpaHcTBe. Yroja Mexay
BekTOpamu. CkajnsipHoe NPOU3BeieHHe BEKTOPOB.

Bekrtopsl B npoctpancTBe. ClioKEHUE U BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciao. KomrmuianapHble BEKTOpHI.
CkansipHO€ npou3BeneHNe BEKTOpOB. PasnokeHue BexkTopa Io
TpEM HEKOMIUIAHapHbIM BekTOpaM. KoopauHaTel BeEKTOpa,
CKAJIDHOE MPOW3BEICHHE BEKTOPOB B KOOpPAMHATAX. YTIOJI
MEKy BEKTOPAMH. YTOJI MEXAY IPSAMOU U IIJIOCKOCTHIO. YTOI
MEK1y IUIOCKOCTSIMU. Y paBHEHHUE INIOCKOCTH.

OK 01 (34-36, V5-
¥7), OK 02 (37-39,
V13-V¥15), I18.1-
118.4, Mm1.1-
Ml.5, Mn4-Mn7,
Mn9.1-Mn9.3, JI7,
JI, JI11, JI13, JI16
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[Ipaktuueckas pabora Ne38 «HaxoxnaeHue yria Mexmy
BEKTOpaMHU, MEXIy TMpsIMOM U IUIOCKOCTBIO M MEXIY
TIJIOCKOCTSIMU.

[Ipaktyeckass pabora Ne39 «BekTopbl B HIPOCTPAHCTBE.
CxkansipHOE IPOU3BENCHUE BEKTOPOBY.

[Ipaktuueckass pabdota Ned() «BekTopel B MPOCTpPaHCTBE.
CkansipHO€ IPOU3BEICHUE BEKTOPOBY.

12

CamocTosTenpHas padbora:

Tema 10.
MHOrorpaHHHKH U Tea
BpAILICHHS

Tema 10.1. Bepmiunbl, péopa 1 rpaHd MHOIOIPAHHHUKA.
[Touste MHororpanHuka. Ero smemeHTHI: BepiiuHbI, pEOpa,
rpaHu. /[maronanym MHOTOrpaHHUKA. BBITyKIIbIE U HEBBITYKIIbIE
MHOTOTpaHHHMKHU. lloHsATHE ceueHns. MeToapl MHOCTPOEHHUS
CE€YEHN MHOTOTPAHHUKOB.

Tema 10.2. IIpu3ma u e€ 3J1eMeHThbI.

[Ipusma. OcHoBaHus Tmpu3Mbl U €€ OOKOBbIE rpaHH. BwicoTa
npusMbl. [IpsiMas u HakinoHHas npu3Ma. [IpaBuiibHas npu3Ma.
CedeHne Npu3MBl.

Tema 10.3. Ilapasutesenunen u Kyo.

[Tapannenenunen. 3OneMeHThl mnapaienenunena. CBoucTBa
npsSMOYTOJBHOTO mapauienenunena. Ky0. DneMeHTsl KybOa.
CgoiicTBa ky0a. Ceuenure ky0a U napajieienurmesa.

Tema 10.4. ITupamuga u e€ 3J1IeMeHTHI.
[Mupamupa. OneMentsl nupamuabl. [lpaBunbHas nupamuja.
Yceuénnas nupamusia. CeueHue NupaMu/ibl.

OK 01 (34-36, V5-
V8), OK 02 (37-39,
V13-Y15), 116.1-
116.4, T17.1-117 4,
119.1-119.4, M 1.1-
Mrl.5, Mm2.1-
Mm2.4, Mm10.1-
Mn10.3, JI7, JI8,
JI11, J113, J114,
715
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Tema 10.5. bokoBasi W MoOJIHAS TNOBEPXHOCTHL NPHU3MbI H
NUPAMHU/bI.
[Tmomans OOKOBOM W TIOJMHOM IOBEPXHOCTH TIPU3MBI U
MTAPAMUJIBI.

Tema 10.6. CummeTpus B KyOe, napajuiesenuiee, npusme 1
nupamuse.

CumMeTpuss OTHOCHTENIIBHO TOYKHM, MPSAMOW M IUIOCKOCTH.
CummeTtpus B KyOe, napajuieienunesie, mpu3Me, nupamMmue.

Tema 10.7. Ilpumepsl cuMMeTPUHU B IIPUPOJIE.
CumMeTpust B IPUPOJIE, APXUTEKTYPE, TEXHUKE U B OBITY.

Tema 10.8. IIpaBuibHbIe MHOTOTPAHHUKHU U UX CBOMCTBA.
[ToHsaTHE PAaBUIBLHOTO MHOTOTpaHHUKA. CBOMCTBA IPAaBUIIbHBIX
MHOTOTPAHHHUKOB.

Tema 10.9. H{unuHap 4 ero cBOMCTBA.
Humuaap u ero sneMenTtsl. CeueHue NWIMHIpaA (MapajuieIbHO
OCHOBaHMIO M ocH). Pa3BépTka nuinHapa.

Tema 10.10. Konyc u ero cBoicrsa.

Konyc u ero nsnementsl. CeueHue KoHyca (mapajuiesibHO
OCHOBAaHUIO U Tpoxojsuiee uepe3 BepuuHy). KoHuueckue
ceueHus. Pa3BépTka KoHyca.

Tema 10.11. Y ce4éHHBIH KOHYC.
VY ceuénnplit konyc. OOpa3yrolas 1 BbICOTa YCEUEHHOTO KOHYCa.
Ceudenne yceu€HHOro KOHyca.

Tema 10.12. Ilap u cdepa.
[ap u chepa. Bzaumuoe pacnonoxxkenue cepa U MIOCKOCTH.
Ceuenue mapa. Ceuenue chepsl.
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Tema 10.13. ITonsitne 00béMa Tes1a. OTHOILIEHHE 00BHEMOB
MOJO00HLBIX TeJl.

[Tonsitue 06 o0BEMEe Tena. OOBEM KyOa M IPSIMOYTOJIBHOTO
napauienenunenaa. O0bEM npu3Mbl U UIMHAPa. OTHOIIEHUE
00BEMOB MOJOOHBIX TEII.

Tema 10.14. O0bém ®W mIOMAAL  IMOBEPXHOCTH
cTepeoMeTPUYECKHUX TeJl.

OO6BbEMBI mupamuasl U KoHyca. OO0bEm miapa. Ilnomanu
MTOBEPXHOCTEH MHOTOTPAHHUKOB.

Tema 10.15. KomOMHAIINM MHOTOTPAHHUKOB.
KoMOunHaiuy reoMeTpu4eckux Tell.

Tema 10.16. I'eomeTpryeckasi KOMOMHALIMSA HA MPAKTHKE.
Hcnonp3oBanrne KOMOMHAIINI MHOTOIPAaHHUKOB U TE€X BpaICHUS
B [IPAKTUKO-OPUEHTUPOBAHHBIX 3aJ/1ayax.

[Ipaktuueckas padora Ne41 «IloctpoeHue ceueHus: mpu3MbD».

[Ipaktruueckass padota Ned2 «Pemienue 3agay Ha MOCTPOEHUE
CEUeHUH Ky0a U IpsIMOYTOJIBHOTO MapajuIeIeUIena.

[Ipaktuueckas padota Ned3 «PemeHue 3amad Ha TMOCTPOCHUE
CEUCHUU TTUPAMUIBI.

[Ipaktuueckass padorta Ned4 «Pemienue 3amad Ha MOCTPOEHUE
CEUEHUs LWINHIPAY.

[Ipaktuueckas padota Ned5 «PemieHue 3amad Ha TMOCTPOCHUE
CEYEHUI KOHYCa».

[Ipaktuueckas  pabora Ned6  «Haxoxpenne  0O0BEMOB
IPOCTPAHCTBEHHBIX TEI.

20

31



[IpakTnyeckas  pabora Ned7  «HaxoxnmeHwe — ruioniaau

HOBCpXHOCTeﬁ MHOTI'OT'PAaHHHUKOB U TCJI BPAIICHH .

[Ipaktruueckas pabora Ned48 «I'eomeTprueckne KOMOWHAIIUNA B
CTEPEOMETPUIY.

CamocTosiTenpHas padbora:

Tema 11. MHOXecTBa.

OK 01 (31-33, V1-

DNeMEeHTBI TEOPUU Tema 11.1. MHo:kecTBA. 4 V4), OK 02 (37-39,
rpadoB [Tonstne  MHOxkectBa.  IlogMmHOXkecTBO.  Omepamuu ¢ V9-V12), Mnl.1-
MHO>KECTBaMH. Mnl.5, Mn3.1-
Tema 11.2. Onepanum ¢ MHOKeCTBAMM. 4 Mn3.4, Mn8.1-
Onepanu ¢ MHOXKECTBAaMHU: IIepeCcEeUCHHe, OO0BEIUHCHHE, Mn8.3, JI1, JI2,
PasHOCTh, JOMOJIHEHHE. JI11, JI112, JI16
Tema 11.3. T'padwl. 4
[Tonsitue rpada. Ceszubiii rpad. Hepeso. Ilukn rpada Ha
MIJIOCKOCTH.
12
ITpaktuueckas pabora Ne49 «Oneparum Hai MHOXKECTBAMU.
IIpaktuueckas padora No50 «I'padbi».
CamocTosiTenpHas padbora:
Tema 12. D1eMeHTHI OK 01 (34-36, V5-
KOMOMHATOPUKH, Tema 12.1. OcHOBHBbIE OHATUSI KOMOMHATOPUKH. 4 ¥8), OK 02 (37-39,
cTaTUCTUKU U Teopun | [lepectaHoBKH, pazmerieHus U couetanusi. OCHOBHbIE (POPMYIIbI V13-Y15), Mnl.1-
BEPOATHOCTEU KOMOMHATOPUKH. Mnl.5, Mn2.1-
Tema 12.2. Co0biTHe. BepositHOCTH coObITHS. DOPMYJIbI 2 Mn2.4, Mn9.1-
Mn9.3, JI5, JI6,

BEPOSITHOCTH.
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Onpenenenus coObiTHs. Bujbl coObITHI: JOCTOBEpHBIE,
HEBO3MOXHBIC, ciaydyaiiHble. COBMECTHbIE U HECOBMECTHBIC
coObITHs. TeopeMbl 0 BEpOSTHOCTH CYMMbI COOBITUI. Y CIIOBHAS
BEPOSITHOCTh. 3aBUCUMBIE M HE3aBUCHUMBIE COOBITHS. Teopembl 0
BEPOSITHOCTH MPON3BEICHUS COOBITHIA.

Tema 12.3. BeposiTHOCTSH B IPO()eCCHOHAIBHBIX 3aa4ax.
OTtHOcCHTENbHASI YaCTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH.
Cratuctuyeckoe  ompeneneHue  BepoATHOCTH.  OreHka
BEPOSTHOCTU COOBITHSI.

Tema 12.4. JluckpeTHas ciay4yailHasi BeJIHYHHA.

Buael cnydaitHeix BenuuuH. OmnpeneneHue  TUCKPETHOM
CIy4yalHOW BEJIWYMHBI. 3aKOH pacHpeesieHus] AUCKPETHOU
CIy4alHOW BeNN4YMHbBL. E€ yncIoBbIE XapaKTEPUCTUKHU.

Tema 12.5. 3apaun MaTeMaTH4eCKOM CTATUCTUKM.
Bapuanmonneii  psan.  Ilomwron 9actor uW THCTOrpaMma.
CratucTuyeckre XapakTepUCTUKHU Psiia HaOMIOJaeMbIX JaHHBIX.
Cpennee apudmernueckoe. Pazmax. Mona. Menuana.

Tema 12.6. I'paduueckoe mnpeacTaBjeHHe [JTaHHBIX B
CTATUCTHKE.

[lepBuunasi 00pabOTKa CTATUCTUYECKUX MaHHBIX. [ paduyeckoe
MPEACTABIICHUE  CTATUCTUYECKUX  JIaHHBIX. HaxoxaeHue
CPEIHUX XapaKTePUCTUK HAOIIOIaeMbIX TAHHBIX.

[Ipaktuueckass pabota Ned9 «OcHOBBI KOMOWHATOPHKH.
ITepectanoBku. Pazmenienus. Couetanus».

[Ipaktuueckas pabora Ne5S0 «Haxoxnenne BepoOSITHOCTU
CIIy4ailHOTO COOBITHS.

16

JI11, JI13, JI14,
JI15
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[Ipaktuueckas pabora Ne51 «@DopMynbl  BEpOSATHOCTEH
COOBITHIN.

[Ipaxktnueckas pabora Ne52 «HaxokaeHne BEpOSTHOCTH
COOBITHIN.

[Ipaktrueckas padora Ne53 «3agaun Ha NPUMEHEHHE 3aKOHA O
pacnpeeeHnn TUCKPETHOM CIIy4YailHON BEJIMYUHBDY.

[IpakTnueckas pabora Ne54 «['paduyeckoe mnpencTraBicHUE
BAPUALIMOHHBIX PSOBY.

[Ipaktuueckas padota Ne55 «CTtaTuCTHUECKHE XapaKTEPUCTHKU
psAla JTAHHBIX U ITPAaBUJIA UX BBIYMCIICHUS).

CamocTosiTenpHas padbora:

Tema 13. YpaBHeHus u
HEPABEHCTBA

CoaepxaHue:

Tema 13.1. PaBHOCWIBHOCTH YpPaBHEHUNl U HEPABEHCTB.
OO01mme MeToAbI pelIeHHsI.

PaBHOCHMIIBHOCTD ypaBHEHHMI M HepaBeHCTB. OmnpenesieHus.
OCHOBHBIE TEOPEMBI PABHOCHIIBHBIX [IEPEX0JI0B B YPABHEHHUSX U
HepaBeHcTBax. OOIIMe METObl pPelleHUs] YPaBHEHUN: NEPEexXo.l
OT paBEHCTBA K (YHKUMA K paBEHCTBY apryMeHTOB JJisi
MOHOTOHHBIX (YHKIIMM, METOJ pAa3I0KEeHHUs Ha MHOMKUTENH,
METOJ BBEJCHHS HOBOW TEPEMEHHOH, (PYHKIIMOHAIBHO-
rpaguuecKkuil METo/I.

Tema 13.2. I'paduyeckuii MeTOox pelICeHUs] YPABHEHMH H
HEPaBEHCTB.

OO01re MEeTObl pellleHrsT HEPABEHCTB: MEePEX0]] OT CPaBHEHUS
3HaUYCHU (PYHKIUN K CPABHEHHUIO 3HAYECHUU apryMEHTOB JJIs

OK 01 (34-36, V5-
¥8), OK 02 (37-39,
V13-V15), 112.1-
I12.4, 113.1-113 4,
Miml.1-Mml.5,
Mn4-Mm7,
Mn10.1-Mn10.3,
JIS, J16, JI11, JI13,
JI16, JI117
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MOHOTOHHBIX (DYHKIIMI, METOJ] UHTEPBAIOB, (PYHKIIMOHAIBHO-
rpaguuecKuil METo/I.

Tema 13.3. YpaBHeHHsI 1 HEPABEHCTBA C MOYJIEM.
Omnpenenenne Moayis. PackpbiTue MOAYJsS MO ONPEAEIICHHUIO.
[Ipocrenimue ypaBHeHUs U HEpaBeHCTBA ¢ MmoayieM. [lepexon ot
YPaBHEHUN C MOAYJEM K PAaCCMOTPEHHMIO KYyCOYHO-3aJaHHOMN
¢ynkuuu. IlpumeHeHue MeTo/la WHTEPBAJOB [JIsl PELIEHUs
HEPABECHCTB M YPaBHEHHMH, COJCpKAIMX MOAYJIb. MeToasl
pannoHamu3auuu. lIpuMeHeHre paBHOCHIIBHBIX IIEPEXOJOB B
ONPENIECIIEHHBIX TUIIAX YPABHEHUN U HEPABEHCTB C MOJYJIEM.

Tema 13.4. YpaBHeHUSI 1 HEPABEHCTBA C IAPAMETPOM.
Ilonatne mapameTpa B ypaBHEHHSIX W  HEPABEHCTBAX.
[Ipocreliine ypaBHEHUSI U HEPABEHCTBA C IAPaMETPOM H
METOJIbl MX PEIICHHS: aHATUTHYECKUI 1 TpadUueCcKuil.

Tema 13.5. Pemienue 3agau ¢ NOMOIIBI0O YPABHEGHUH U
HEPABEHCTB.

PeleHne TEKCTOBBIX 3a4ad MPOGECCHOHAIBHOIO COJEP KaHUS
MyTEM COCTABJICHUS YPaBHEHUN U HEPABEHCTB.

[Ipaktuueckas padora Ne56 «OCHOBHBIE METOJNBI pEIUICHUS
YPaBHEHUIN.

[Ipaktuueckas padota Ne57 «IIpuMeHeHne MeTO/1a HHTEPBAJIOB
JUISL PELLICHUS] YPABHEHUI U HEPABEHCTBY.

[Ipaktuueckas padora Ne58 «I'paduueckuii meTon penieHus
YPaBHEHUN U HEPABEHCTBY.

16
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[Ipaktuueckas  pabora  Ne5S9  «Pemienne  ypaBHEHHIA,
COJIEPKAIINUX MOIYJIbY.

[Ipaktuueckas  pabora  Ne60  «PemieHue  HepaBEeHCTB,
COJIEpKAIIMX MOAYJIIbY.

[Ipaktuueckass  pabora Ne6l  «Pemenue  HEpaBEeHCTB,
COZIEPKAIINX MOYJIb).

[Ipaktruueckass pabora Ne62 «I'pacduueckuii MeTon peuieHus
YpaBHEHUH U HEPABEHCTB C NapaMETPOM.

[TpakTuyeckas padbora Ne63 «AHaTUTUYECKUI METOJ PEIICHUS
YPABHEHHI U HEPABEHCTB C MTAPAMETPOM).

CamocTosiTenbHas padbora:

JIJEKIIUN 88
INPAKTUKA 88
KOHCYJIbTAIIUU 6
Cp 6
IMAarT 6

HUTOT 3A 2 CEMECTP 194
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4. YCJIOBUS PEAJIM3ALIMM TIPOTPAMMBI YYEBHOM
JTUCLUTIJIMHBI

4.1. MaTepuaJibHO-TeXHHYECKOe o0ecnedeHue

Jns peanuzanuu MporpaMMbl yu4eOHOM JHUCHMIUIMHBI TPEeyCMOTpPEHa

yueOHasi ayAUTOpUs JIJIsi MPOBEJCHUS 3aHATHII BCEX BHUJIOB, MPEIYyCMOTPEHHBIX
o0pa3oBaTeabHON MPOrpaMMoi, B TOM YHUCJE TPYNIOBBIX M WHIUBUIYaJTbHBIX
KOHCYJIbTAIIMM, TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTecTanuu (AyauTopus
Ne33).

Ayautopuss 000pyaOBaHa NOCAJOYHBIMH MECTAMH 10 KOJHYECTBY

oOyyJaromuxcsi B rpyIie, pabouuM MeCTOM TpenogaBatesis, IKagom st XpaHeHUs
METOJAMYECKMX MaTE€pUaAJIOB, BUTPUHOW JUIsl HAIJISIIHBIX MAaTE€pUaoB, KOMILIEKTOM
y4eOHHUKOB, MEJIOBOM ayJUTOPHOW JOCKOM, KOMIUIEKTOB TEMAaTHYECKUX IUIATOB
IUIAKaTOB, CTEHJAMU JUUISl HAIJISIIHBIX MAaTEPUAJIOB, MYJIbTUMEIUINHBIM KOMILJIEKCOM,
KOMIIBIOTEPOM, ITIPOEKTOPOM U SKPAHOM.

A

~No ok w

[Iporpammuoe obecrieyeHue:

nponpueTapHoe nporpammuoe obecneyenue Windows 10 Professional;
nporpueTapHoe nporpammuoe obecneuenue Microsoft Office Professional Plus
2007 (OLP Academ);

antuBupyc Kaspersky Endpoint Security;

YandexBrowser 23.9.5.721

CBOOO/IHOE MPOrpaMMHOE 00eCTIeUEHUE;

apxuBatop 7-Zip 23.01 (x64);

cB0OOHOE porpamMHoe obecnieuenue Foxit PDF Reader 11.0.1.49938.

4.2. UudopmanmoHHoe odecnevyeHue peajn3anuu NnporpaMmmbl

Cnucok y4eOHOU JIUTepaTyphl:

. AnreOpa u Havasia Maremarudeckoro aHamusa. 10-11 kiaccel: yyeOHUK aiist

o01ieo0pa3oBaTeNbHbIX OpraHu3aluii: 6a3oBbii U yriryoseHHsiii ypouu / 111.
A. AnumoB [u np.]. — 7-e u3a. — Mocksa: [Ipocsemienne, 2019. — 463 c. —
(AnreOpa 1 Hayaa MaTeMaTHYECKOTO aHAIIN3a, TEOMETPUS).

. I'eometpus. 10-11 knaccel: yueOHUK 1151 00111€00pa30BaTEbHBIX OPTaHU3aIUi:

0a3oBblil U yriayOseHHblil ypoBuu / JI. C. AtanacsH [u ap.]. — 8-e uzn. —
Mocksa: IIpocsemenue, 2020. — 287 ¢. — (MI'Y — mkosie. Maremaruka:
anredpa U Hayajda MaTeMaTUYEeCKOro aHallu3a, TEOMETPHS).

bammakoB, M. M. MaremaTtuka: y4eOHUK IJi1 CpeIHETO MpodhecCHOHAIBHOTO
obpazoBanust / M. U. bammakoB. — MockBa: KuoPyc, 2022. — 394 c¢. —
Pesxxum noctyna: https://old.book.ru/book/943210.
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4. bammakoB, M. 1. Marematuka: npakTHKyM: y4eOHO-TIPAKTHUECKOE MOCOOHUE
JUIsl cpenHero npodeccuonanbHoro obpazosanusi / M. U. bammaxkos, C. b.
OntnHa. — MockBa: KnoPyc, 2021. — 294 c. — Pexum pocryna:
https://book.ru/book/939104.

5. I'yces, B. A. 'eometpusi: yuebHOE ocoOue AJisi CPEeTHETO MPOPECCHOHATBHOTO
obpazoBanus / B. A. I'yces, 1. b. Koxyxos, A. A. [IpoxodpseB. — 2-¢ usm.,
ucnp. u gon. — Mocksa: FOpaiit, 2022. — 280 c¢. — (IIpodeccnonanbHOe
obpasoBanue). — Pexum mocryma: https://urait.ru/book/494638.

6. Hanmasn, A. A. Marematuka: y4eOHUK ISl CpeIHEro MpodecCHOHATBLHOTO
oOpazoBanus / A. A. Jlanasa. — 3-e uzj., ucnp. u gon. — Mocksa: MTHOPA-
M, 2021. — 544 c. — (Cpennee npodeccronanpHoe oOpazoBaHue). — Pexum
nocrtyna: https://znanium.com/catalog/product/1214598.

NuTepHeT-pecypcsl:

=

Poccuiickas ['ocynapctBennas budmuoreka. https://www.rsl.ru/

Poccuiickas HanpoHalbHas ouodaunoreka. https://nir.ru/

3. MaCcTHTYT HaydyHoOW wWHQOpManud 1o OOmecTBeHHbIM Haykam PAH.
https://inion.ru/

HanponanpHas syekTpoHHas ouonmnoreka. https://rusneb.ru/

Hayunas ANEKTPOHHAA oubmmoTeka «KUBEPJIEHMHKA.
https://cyberleninka.ru/

6. Hayunas snekrponHas ouodnuoreka. https://monographies.ru/

N

o~

Jlist peanu3anuy IporpaMMbl TUCIMIUIAHBI TOJKHBI OBITH TPETYCMOTPEHBI
CIIEAYIOIIUE CIIEHIHAIBHBIE TOMEIICHUS:

1. Peanu3zauus nporpamMmbl JUCHUIUIMHBI TPEOYeT HAIM4Ks y4eOHOTro KabuHeTa
MaTEeMaTHKH.
2. Ob6opynoBanue yueOHOTO KaOMHETA!
® [10CaJOYHBIE MECTA M0 KOJIUYECTBY 00YyUarOIIUXCS;
e pabouee MECTO MpernoaaBaTes;
® KOMIUIEKT Y4eOHO-HATJIAIHBIX TTOCOOUIA;
® KOMIUIEKT 3JIEKTPOHHBIX BHIEOMATEPUAIIOB;
® 3a7aHUs AJIs KOHTPOJIbHBIX paloT;
e T1po(hecCHOHATHFHO OPUEHTUPOBAHHBIC 3a/IaHUS;
e MaTepualbl IK3aMEHa.
3. TexHuueckue cpeacTBa O0yUCHHUS:
® TIEPCOHAIBHBIII KOMIBIOTEP C JHUIIEH3MOHHBIM IPOrPaMMHBIM
oOecIieyeHuEM;
® IIPOEKTOp C IKPAHOM.
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5. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOI
JTUCHUATIIMHBI

1. BxoaHoe TecTHpOBaHHe.
Tect ouenuBaercs no 100 OamipHOM mIKane, Oanbl MEPEBOASATCS B OLEHKU
yCIIEBAEMOCTH CJIEAYIOLIUM 00pa3oM:

86 — 100 6a)TOB — «OTINYHO;
70 — 75 GamioB — «XOpOIIOY;
51 — 69 6amioB — «yIOBIETBOPUTEIILHO;

MeHee 51 6aia — «Hey10BJIETBOPUTEIIBHOY. balljibl YUUTHIBAIOTCS HE 32 3HAHUE
pOrpaMMHOTr0 Matepuara, a o0ieoopa3zoBaresibHas MOArOTOBKAa 00y4aroerocs
710 U3y4YeHusd rpeameTa MaTemaTuka.

2. OueHka yCTHBIX OTBETOB (10KJIaj, COO0IIeHHe, PellleHHe IPUMEPOB Y
JHOCKH, OTBET U T.II.)

YceTHBI Onpoc SIBASICTCS OJJHUM M3 OCHOBHBIX CIOCOOOB ydeTa 3HaHUU IO
nucuuiuinHe MaremaTtuka. Pa3BepHyThI OTBET JOJDKEH NPEACTaBIsATH COOOMH
CBSI3HOE, JIOTMUECKU TMOCJIEIOBATEIbHOE COOOIIEHHE Ha 3aJaHHYl0 TEMY,
MOKa3bIBaTh €r0 yMEHHUE MPUMEHSTh OINPEACIICHUsA, NpaBWIa B KOHKPETHBIX
CIy4asx.

[Ipu oleHKE YCTHOrO OTBeTa OOYYAIOIIETOCs, MPUMEHSIOTCS CIEAYIOIIHe
KpUTEPHUU:

1. moJIHOTa ¥ MPAaBHJILHOCTH OTBETA;
2. CTENEeHb OCO3HAHHOCTH, TOHUMAaHUSI H3y4YEHHOTO;
3. a3bIKOBOE O(hOpMIICHHE OTBETA.

OT1mMmeTka «5» cTaBUTCS, €CIIH:

1. MOMHO W3JI0KEH W3YYCHHBIM Marepuall, JaHO MPaBWIbHOE OIpeAcIcHUue
SI3BIKOBBIX TTOHSTHIA;

2. oOyuvaromuiics oOHapy>KMBAaeT MOHUMAHUE MaTepHualia, MOXKET 00OCHOBATH
CBOU CY’KJICHMSI, IPUMEHUThH 3HAHUS Ha MPAKTUKE, TPUBECTH HEOOXOAUMBIC
IPUMEPHI;

3. u3jaraeT MaTepuasl MOCJeI0BaTeIbHO U MPABUIBHO C TOYKH 3PEHUS HOPM
JUTEPATYPHOTO SI3bIKA.

OTmeTrka «4» CTaBUTCA, €CIW JaH OTBET, YJIOBJICTBOPSIONIMA TEM K€
TpeOOBAHMSIM, UTO U JIUII OTMETKHU «5», HO JOMYIICHBI 1—2 ommOKH, KOTOPhIE caMm
)K€ OTBEYAIOIIUI UCTIPABIISIET, U 1-2 HemoUYeTa B MOCIEA0BATEIbHOCTH 1 S3bIKOBOM
oOpMIICHUH U3JIaraéMoro MaTepuasnia.

Otmetrka «3» cTaBUTCS, e€ciau OOydawIluics OOHapy)XMBaeT 3HAHUE U
MMOHMMAaHNE OCHOBHBIX IMOJ0KEHUNM JaHHON TEMBI, HO:
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3.

U3JIaraeT Marepuasl HEMOJHO U JIOMYCKaeT HETOYHOCTU B ONPE/ICIICHUU
NOHATUHN WK (POPMYIMPOBKE MPABUI;

HE YMEEeT JIOCTaTOYHO IITyOO0KO U JoKa3aTeIbHO 00OCHOBATh CBOM CYXACHUS
Y TIPUBECTH CBOM MPUMEPHI;

U3JlaraeT MaTepual HEeMmoCaeA0BaTeIbHO U JTIOMYCKAET OUIMOKU B SI3bIKOBOM
0o OpMIICHUH U3IaraeMoro.

OtrMeTKa «2» CTaBUTCA, €CM 00y4aeMblii OOHapyUBaeT HE3HAHHE OOJIbIIEH
YacTH COOTBETCTBYIOIIETO pa3/iesia M3y4aeMoro MaTepuania, JOMyCKaeT OMIMOKH B
(bOpMYITHPOBKE ONPEACICHUIA U TTPaBUJI, UCKAKAIOITNE X CMBICII, OECTIOPSAI0YHO U
HEYBEPEHHO M3JIaraeT MaTepHail.

3. OneHka MHAUBUAYAJIBHOTO MPOEKTA

O6HII/IC KPpUTCPHUH OLICHHUBAHU IIPOCKTA

MaxkcuMalbHbIi YPOBEHD
Kpurepuu JTOCTUKEHUN
00yYaroIINXCs
1 | [InanupoBaHWe W pacKpbITHE IUIaHA, PA3BUTHE 4
TEMBI
2 | Coop unpopMaimu 4
3 | Beibop u ncnoap30BaHNe METOJOB U IPUEMOB 4
4 | Ananu3z undopmaruu 4
5 | Opranu3zanusi TMICbMEHHON pabOThI 4
6 | AHamM3 mporiecca u pe3yabTara 4
/ | JIuanoe yvyactue 4
NTOI'O 28

OOmuit  ypoBeHb JIOCTIKCHHM OOYyYaloIMXCsl TEPEBOIUTCS B OTMETKY IIO
CJIEIYIOLIEH IIKaJIe:

1.

4.

[InanupoBaHWe W pAcKpBITHE TUIAHA, pPa3BUTHE TEMbI (BBICIIHNA Oal
CTaBUTCS, €CITM O0YYAIOIIMICS ONpeeNsieT U YETKO OMUCHIBAET IEJIH CBOETO
MPOeKTa, MaéT TMOCJIeNOBAaTeIbHOE M TIOJHOE OIMHCAHWEe TOro, Kak OH
coOMpaeTcsl TOCTUYh ITUX LIeJieH, MPUIYEM peann3alvs MIPOeKTa MOJTHOCTHIO
COOTBETCTBYET MPEJIOKCHHOMY UM TUTaHY.)

CO6op unbopmariu (BBICIIHMN OaJl1 CTABUTCS, €CITU WHIUBUIYaTbHBIA TPOCKT
COJICPKUT JOCTATOYHOE KOJIMYECTBO OTHOCSIIEHCS K ey MHpopManuu u
CCBUIOK Ha Pa3JIMYHbIC UICTOUYHUKH).

Bb160p 1 ucnonb3oBaHKuE METOI0B U TPUEMOB (BBICIIHI Oal1 CTAaBUTCS, €CIIU
MPOCKT TIOJIHOCTBIO COOTBETCTBYET IIESAM W 3aJadamM, OIpPeAcIEHHBIM
aBTOpPOM, NMpUYEM BbIOpaHHBIE U 3(P(HEKTUBHO HCIIOIL30BaHHBIE CpECTBA
MPUBOJIAT K CO3JaHUIO UTOTOBOT'O MPOAYKTa BHICOKOT'O KaueCTBa).

Ananm3 uHbopmaluu (BRICIIMI 0al 0 ATOMY KPUTEPUIO CTaBUTCS, €CIU
MPOEKT YETKO OTpakaeT TIIyOMHY aHalIu3a U aKTyalIbHOCTh COOCTBEHHOIO
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BUJICHUS WJEH O00ydJaroIIMMCS, IPA ATOM COACPKUT JIMIHOCTHBIA TOAXOI K
TEeMeE).

5. Opranuzanuss TUCbMEHHOM paboThl (BBICHIMK Oayul  CTaBUTCA, €CIU
CTPYKTypa IpPOEKTa U MUCbMEHHOW paboThl (0TU€Ta) OTpa’kaeT JIOTHKY U
MOCJIEIOBATEIBHOCTh PA0OTHI, €CIIA UCTIOIb30BAHBI )

6. Ananmu3 nmporecca U pe3ylbrara (BbICIIMM Oalsl  CTaBUTCA, €CIH
OoOy4YaronIuiicss MOCIEA0BATEIbHO M TMOJHO aHAIM3UPYET MPOEKT C TOYKH
3peHUs] TOCTaBJICHHBIX LeJieil, JIEMOHCTPUPYET TMOHUMaHHE OOIIUX
MIEPCTIIEKTUB, OTHOCSIIUXCS K BRBIOPAaHHOMY ITyTH).

7. JluuHoe ydactue (cuuTaeTcsi B 0OJIbIIIEH CTENEHN yCIENTHOM Takasi paboTa, B
KOTOPOI HAIMYECTBYET COOCTBEHHBIN HHTEPEC aBTOPA, SHTY3UA3M, AKTUBHOE
B3aMMOJICUCTBHE C YyYaCTHUKAMU H TOTCHIMAIBHBIMA IOTPEOUTEIIMU
KOHEYHOr0 TMpOJYyKTa M, HAKOHEL, €eCIu OOy4yalollMiicsl BbIpaXKaeT
COOCTBEHHOE MHEHHE B XOJI€ BBIIIOJHEHUSI IPOCKTA).

C xpuTepusiMH OLIGHUBAHUS TPOEKTOB OOydYaromMecs 3HAKOMATCS 3apaH
ee. Taxxe OHM camMH MOTYT TPENJIOKHUTH KakKue-
aM00 JOTMONHEHUS B COJEP)KaHHE KPUTEPUEB WJIM Jla)Ke JIOMOJHUTEIbHBIE KPH
TEpUH, KOTOPBIC, HA WX B3TJAJ, HEOOXOAMMO BKJIIOYUTH B KPUTCPUATBHYIO III
kaiy. Kpurepuu onieHMBaHus SIBISIOTCS CBOETO pOJAa WMHCTPYKIMEH mpu padboT
e Hajg npoektoMm. Kpome Toro, obydarouiuecs, Oyaydd OCBEIOMJIEHHBIMU O K
PUTEPHSIX OIICHUBAHUSA WX IMPOCKTHON NEATEIBHOCTH, MOTYT YIIYYIIUTH OTACIb
HBbIC TMapaMeTphl MpeasiaraeMbie JIsl OIEHWBAHMS, TEM CaMbIM TMOJYYUTh BO3M
OKHOCTh JOCTHKCHHS HAWBBICIIErO pe3ysbTara.

4. Ouenka pedepara

Pedepar — kpaTkas 3amuch uaeH, comepiKaluxcs B OJHOM HIIM HECKOJIBKUX
MCTOYHUKAX, KOTOpasi TPEOYET YMEHHS COMOCTABIISTh U AaHAJIM3UPOBATH PA3IMUYHbBIC
Touku 3peHus. Pedepar — ogna u3 Gopm MHTEpHIpeTalii UCXOIHOTO TEKCTa WU
HECKOJbKUX MCTOYHHUKOB. [loaToMy pedepar, B oTiMuMe OT KOHCIIEKTA, SIBIISIETCS
HOBBIM, aBTOPCKHM TEeKCTOM. HOBM3Ha B JTaHHOM Ciy4yae MOApa3syMeBacT HOBOE
U3JI0KCHHUE, CUCTEMAaTH3alMI0 MaTepuana, OCOOYI0 aBTOPCKYIO MO3WIIMIO TPHU
COTOCTABJICHUM PA3JIUYHBIX TOYEK 3peHus. PedepupoBanuwe mnpesnoaaracT
W3JIOKEHUE KaKoro-imO0o BOMpOca Ha OCHOBE KiaccuduKaiuu, o000IIeHus,
aHalM3a U CUHTE3a OJHOT0 MJIM HECKOJbKMX McTOouHMKOB. Crneunduka pedepara
(0 cpaBHEHUIO ¢ KYpCOBOM paboTO):

1. He cCOmepKUT pPa3BEPHYTHIX JOKa3aTEIbCTB, CPABHEHHI, pacCyKICHUH,

OLICHOK;
2. JaeT OTBET Ha BOIMPOC, YTO HOBOTO, CYIECTBEHHOTO COJEPIKUTCS B TEKCTE.
ITo monHOTE U3I0KEHUS Nudopmatusnbie (pedepatsi-

KOHCIIEKTHI)

WNunukatuBHbIC (pedepaTbi-pe3rome)
[To xonnuecTBY pedepupyemMbix Momnorpaduyeckue
MCTOYHUKOB 0O0630pHbIE
CrpykTypa pedepara:
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S.
6.
7.

TUTYJIbHBIN JIUCT;

IIJ1aH pa6OTI>I C VYKa3aHHUCM CTpaHHUI KaXJIO0I'0 BOIIPpOCa, IIOABOIIPOCA

(TyHKTA);
BBEJICHHC;

TCKCTOBOC H3JIOKCHHC MaTCpHalia, paB6HTO€ Ha BOIIPOCHI M ITOJABOIIPOCHI
(HYHKTBI, HOI[HYHKTI)I) C H€O6XOIII/IMI>IMI/I CCblJIKaMH Ha HMCTOYHHKHU,
HCIIOJIB30BAHHBIC aBTOPOM;,

3aKJIIOYCHUC;

CIIUCOK MCIIOJIb30BAaHHOU JIUTEPATYPHI;

MIPIIOKEHUS, KOTOPBIE COCTOAT M3 TAOJIHII, AUArpaMM, Tpa(uKoB, pUCYHKOB,
cxeM (HeoOs13aTenpHas 9acTh pedepara).

[TpunokeHuss pacmoyiararoTcsl IMOCIEIOBATENbHO, COTJIACHO 3aroJIOBKaM,
OTpaXaloIUM UX COJIEPIKAHUE.

Pedepar orieHnBaeTcst mpemnoiaBaresieM UCXO/Is U3 YCTAaHOBJICHHBIX KPUTEPHUEB
OLICHKH pedepara.

KpnTeplm H MmMoxKa3aTejau, HCIMOJIb3YEMbIC IIPH OLICHUBAHUH peq)epaTa

Kpurepun

Ilokazarenn

1.
texkcta Makc. - 20 6ayuioB

HoBuzna pedepupoBanHoro

- aKTyaJIbHOCTb IPOOJIEMBI U TEMBIL;

- HOBU3HA M  CAMOCTOSITEIBHOCTH B
MOCTaHOBKE MPOOJIEMBI, B (POPMYITHMPOBAHUU
HOBOT'O AacreKTa BBIOpaHHOM AJisi aHaiu3a
pOoOJIEMBI;

- HaJIn4ne aBTOPCKOU IIO3ULINH,
CaMOCTOSITEJIBHOCTD CYKJICHUMU.

2. CreneHb pacKphITUS CYIIHOCTH
npobaembl Makc. - 30 Oamios

- COOTBETCTBHE TIJIaHa TeMe pedepara;

- COOTBETCTBHUE COJCP)KAHUS TEME W TUIaHY
pedepara;

- TIOJTHOTA ¥ TJIyOWHA PAaCKPBITHS OCHOBHBIX
MOHSTUHN TIPOOJIEMBI;

- 00OCHOBaHHOCTH CHOCOOOB M METOJIOB
paboThI C MaTepUaIoM;

- yMeHue paboTatb C JUTEPATYPOH,
CHUCTEMAaTH3HPOBaTh M CTPYKTYPHUPOBATH
MaTepua;

- ymeHue  o0000marh, COIMOCTAaBIAThH
pasTuYHbIC TOYKH 3peHuUs 1o
paccMaTpruBaeMoOMYy BOIIPOCY,
apryMEHTHUPOBATh OCHOBHBIC IOJIOKEHUS U
BBIBO/IBI.

3.
UCTOUYHUKOB Makc. - 20 0ajioB

OO00OCHOBAHHOCTH

BBIOOpA

- KpYT, NOJTHOTa  HCIOJIb30BAHHUS
JUTEPATYPHBIX KCTOYHUKOB I10 MPOOIeMe;
- TpUBICYCHHE HOBEWIIMX paboT 1o
npobreMe  (KypHaJbHbIE  ITyOJUKAIUH,
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MaTepuaibl COOPHUKOB HAay4HbBIX TPYAOB U
T.J.).

4. CoOmonenue TpeOOBaHWM K |- MpaBWiIbHOE O(OpPMIIEHHE CCBHUIOK Ha
opopmieHuto Makc. - 15 6ayioB | HICHIONB3YEMYIO JTUTEPATYPY;

- TPaMOTHOCTb U KYJIbTYpa U3JIOKEHNUS,

- BJIAQJICHUE TEPMUHOJIOTUEN U MOHATUNHBIM
anmnapaToM IpoOJIeMBl;

- cobOmoneHue TpeboBaHMI K 00bBEMY

pebepata; - KymbTypa  OG(OPMIICHHS:
BbIJIeTICHHE a03alleB.
5. I'pamotHocTh Makc. - 15(-  orcyrctBue  opdorpaduyeckux U
0ayoB CUHTaKCUYECKHX OIIMOOK, CTHIMCTUYECKUX
IIOrPELIHOCTEN;

- OTCYTCTBHUE OIEYATOK, COKPAIICHUI CJIOB,
KpoMe OOLIECTPUHSTHIX;
- IUTEPATYPHBIN CTUJIb.

Pedepart onenuBaetcs no 100 6annpHOM 1ikanie, 6ajibl IEPEBOJAATCS B OLIEHKU
yCIIEBAEMOCTH CIIEAYIOLIUM 00pa3oM:

86 — 100 0aIOB — «OTIUYHOY;

70 — 75 GamioB — «XOPOIION;

51 — 69 6amioB — «yIOBIETBOPUTEIIBLHO;
MeHee 51 6aia — «HeyI0BJIETBOPUTEIIBHOY.

bannbl yunThIBarOTCA B MPOLIECCE TEKYLIEW OLICHKU 3HAHUM MPOrPaMMHOTO
Marepurana.

5. BbiBeieHHEe HTOTOBBIX OLIEHOK

B komenke okoHUaTeIbHas OLIEHKA 110 IPEIMETY «MaTeMaTukay (hopMupyercs
Ha OCHOBE TEKYIIeH YCIIEeBaEMOCTH CTYIEHTOB B T€UEHHE Y4eOHOTO rojia. 3a nepBbli
CEMECTpP OLICHKM BBIBOJAATCS MO PE3yJbTaTaM TEKYLIEH YCIEBAEMOCTH, KOTOpas
BKJIIOYAET B c€0s1 KOHTPOJIbHBIE U CAMOCTOATEIbHBIE paOOTHI, TOMAIIIHUE 3a/1aHus,
y4acTHUe B 3aHATHUSX, KpATKHE TECTHI U MPOBEpKa pabodmnX TeTpaaei.

[Ipu 3TOM UTOTOBAS OIICHKA 32 CEMECTP BBICTABIACTCS B MATHOAIIILHOM CUCTEME
(ot 1 70 5) ¢ okpyriaeHUEM 10 TeIoro uncia. JJis momycka K 3K3aMeHy BO BTOPOM
CEMECTpPE CTYICHT JOJIKEH HMETh HTOTOBYIO OIICHKY 3a TMEPBBIA CEMECTP HE HUXKE 3
0aJlIoB.

Bo BTOpOM cemecTpe mpoBOaUTCS dK3aMeHAIMOHHAs padoTa, KOTOpask COCTOUT
13 TEOPETUYECKON YaCTH U MIPAKTUYECKON YACTH.

OO6miee konmruecTBO 0AUTOB 3a dK3aMeHaIMoHHyto padoty 100 6ammos, rae 60-
70 6amioB — yAOBJIETBOpUTEIbHAs OlleHKa, 70-85 OamioB — xopomas, 85-100
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O0a;mioB - oriauyHasd. Takke A MOJMY4YEHHs] UTOTOBOW OLIEHKHM IO MaTeMaTHKe
CTY/IEHT JI0JDKEH MOJYYHUTh 32 IK3aMeH He MeHee 3 OaJlsioB.

Hrorosas OIICHKA 3a I'0J[ BLICTABJIACTCA 110 PC3YJIbTATaM 3K3aMCHaA.
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