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1 Hean u 3aga4uu N3y4eHUs IMCHUILIHHBI.

1.1. Ileanb ocBoeHHs TUCHHUILINHBI.

JlucuuriuinHa HampaBieHa Ha (pOpPMHUPOBAHUE Y CTYJAEHTOB IITyOOKOTO TMOHUMaHUs (DyH-
JIAMEHTAJIbHBIX KOHIICTIUH JTMHEHHOM areOphl U aHATMTHYECKON reoMeTpund. OCHOBHOM IIEJIBIO
SIBIIIETCSI CO3JIaHUE MPOYHON MaTEMATHUECKOH 0a3bl, MO3BOJISIFONICH aHAIM3UPOBATh U pa3pada-
TBIBATh AJITOPUTMBI 00PAOOTKHU TaHHBIX, & TAKXKE PAa3BUTh HABBIKU d(P(HEKTUBHON MPOrpaMMHOMI
peaM3anui MaTeMaTHIECKIX METOJIOB C UCIIOJIb30BAHUEM COBPEMEHHBIX HHCTPYMEHTOB U OUO-
muotek. Kypce obGecrieunBaer HEOOXOAMMYIO MMOATOTOBKY /IS JAIBHEHIIIETO U3YUYCHUSI CIIOKHBIX
TE€M B 00JIACTH MCKYCCTBEHHOTO MHTEIIIEKTA, CIIOCOOCTBYS Pa3BUTHUIO aHATUTHYECKOTO MBIIILIC-
HUS U CITOCOOHOCTH peIaTh MPUKIIATHBIC 3aa9H.

1.2. 3agauyu IMCUMILIUHBI.
B 3agaum xypca «AnreOpa u reoMeTpus» BXOIAT:
v HOJrOTOBKA CIIELUAINCTOB, CIIOCOOHBIX MPUMEHSTH MOJIyUYeHHbIE 3HAHUS JUIS pe-

HIEHUSl MPUKIAIHBIX 3a/ay, BJIQJCIOIIMX JOCTATOYHBIMU 3HAHUSMHU OCHOBHBIX
TEOPETUYECKHX TOJIOKEHUH Kypca «Anredpa U reoMeTpus»;

v dbopMHUpOBaHKUE KYJIbTYpPhl MBIIUICHHUS, CHIOCOOHOCTH K aHAJIU3y, 000OIIECHUIO U
BOCTIPHSITHIO WH(POPMAIINH, K TIOCTAHOBKE IIETM U BEIOOPY MYyTEH €€ JOCTHKEHHS,;

v o0ecrieyeHre MaTeMaTUYECKUM alapaToM eCTECTBEHHOHAy4YHBIX, oOmenpodec-
CHOHAJIbHBIX U CHEIUATbHBIX JUCIUIUINH;

v dbopMupoBaHUEe MPUBBIYKU K CTPOTOCTH B (POPMYITUPOBKH H3IOKEHHS MaTepHaia,
K JIOTUYECKH HENPOTUBOPEUNBOM LIETIOYKE BHIBOJOB U 3aKJIFOUCHHIA;

v pa3BUTHE HABBIKOB MCIOJIb30BAHUS JIOTMYECKUX CHUMBOJIOB /IS C)KATOM 3alKCcHU
pacCyXJIEHUI U TEOPEM;

v pa3BUTHE y CTYJIEHTOB HABBIKOB CAMOOOPa30BAHHUS.

1.3. MecTo IMCHUILUINHBI B CTPYKTYPe 00pa30BaTe/IbHON NPOrpaMMbl.

JucuuruinHa «AnreOpa U reoMeTpus» OTHOCHTCS K oOsi3aresnbHON yactu biokal "[luc-
LUIUIMHBI (MOAY/IHM)" yuyeOHOro ImijaHa IUKJIa MaTeMaTUYeCKUX, €CTECTBEHHOHAYUHbIX U 00Ille-
TEXHUYECKUX JUCLUIUINH.

HeoOxonuMbeiM TpeOOBaHUEM K «BXOJHBIM» 3HAHUSAM, YMEHHUSAM U OIBITY AEITEIbHOCTU
o0yyaroIerocsi Mpu OCBOCHUHU JaHHOW AMCUUIUIMHBI SBJISIETCS YBEPEHHOE BIlaJIeHUE 3HAHUSIMU
HIKOJIBHOM MporpaMmsl Mo mpenMeram «Amiredpa», «l'eometpus» u «Du3nka», IpepeKBU3UTOB
JAHHOW JUCLMILIIVHBIL.

OcBoeHMe TaHHOHN AUCHUILUINHBI HE00X0AUMO 00YUaIOIEeMyCsl JUIsl YCIEITHOIO OCBOCHHUS

CIENYIOINX TUCHUIUINH: «YHUCIEHHBIE METOABD», «IHTEIeKTyaIbHbIE METOIbI ONITUMU3ALINN,
«OCHOBBI IPUKIIAAHON CTaTUCTUKHY, «COBpEeMEHHbIE METO/1bl PPOHTUPHBIX HccienoBanuii M»
U JIp., @ TaK )K€ B y4eOHO-UCCIIeI0BAaTEeNBCKOM padoTe.

Kypc «Anrebpa u reomerpusi» uutaercs ctyaeHTam 1-ro kypca (1-if u 2-ii ceMecTpsl).
ITporpaMma paccunTaHa Ha CTyZI€HTOB, B ITIOJIHOM MEpPE OCBOMBIIMUX IIKOJIBHBIA KypC MaTeMaTH-
KH.



1.4. IlepeyeHb MJIaHHPYEeMBbIX Pe3yJabTATOB 00y4YeHHs MO AUCUMILIMHE, COOTHECEH-
HBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHsI 00Pa30BaTEIbHOI NPOrPaMMBI.

N3ydyenne nanHoil yueOHOW NHUCUMIUIMHBI HalpaBlieHO Ha (opMmupoBaHHEe y 00ydaro-
HIUXCS CJIETYIOIIUX KOMIIETEHIIUMN:

YK-1

VK-1.1

YK-1.2

Cnoco0eH ocymecTBJIATh NOUCK, KPUTHYECKUI AHAJIU3 U CUHTE3 MH(popMa-
MM, IPUMEHATH CHCTEeMHBIii MOAXO0/ VIl pellieHHsI MOCTABJIEHHBIX 32124
CnocobeH MpUMEHATh CUCTEMHBIN MOJX0 K aHAIM3y MPeAMETHOU (ITpoOIeMHOIN)
obactu B IpoecCHOHAILHOM 1A TEIBHOCTH

3HaTh

— (¢yHIaMeHTallbHbIe alreOpandeckre CTPYKTYphl (TPYIIbl, KOJbIA, MO, BEK-
TOPHBIE POCTPAHCTBA) U UX CBOICTBA;

— TCOMETPUUYECKHE MOJIEIH U UX aredpandecKyr uHTepnperanuro (appuHHbIe,
€BKJIMJIOBBI, IPOEKTUBHBIC TIPOCTPAHCTBA);

— MeToabl (hopMaATM3ALUU MPEAMETHBIX 00JIacTell C MCIOIb30BaHUEM anredpau-
YECKUX U TEOMETPUUYECKUX MPEACTaBICHUH.

YMmeTh

— BBIOMpATh MOIXOMSIINE aNredpandecKue U reOMETPUIECKAEe MOJICTH ISl aHa-
JU3a CTPYKTYPHI U TTOBEICHUS CUCTEMBIL;

— TPUMEHATH METOJIbI JTMHEHHON anreOpbl, TEH30PHOTO MCUUCICHUS U aHATUTH-
YEeCKOM IreOMEeTPHUH JIJIS BHISIBJICHUSI CHCTEMHBIX 3aKOHOMEPHOCTEIH;

— HHTEPIPETUPOBATH PE3YyIbTATHI ANreOpPO-TeOMETPHUECKOTO aHaIN3a MPUMEHHU-
TEJIBHO K Mpo(deccroHalbHBIM 3aa4aM.

Bnaners

— HaBbIKaMM IOCTPOEHUS U MPEoOpa30BaHUs CUCTEMHBIX MOJENIEH MpoOieMHOM
00J1acCTH CpeJICTBAaMU areOpbl U TEOMETPUH;

— MeToJaMM aHallu3a MHBAPUAHTOB M CHUMMETPUH CHCTEM C HCIOJIb30BaHUEM
TEOPHUH I'PYII U TE€OMETPUUYECKHUX MPEoOpa30BaHMIA;

— npuéMaMu CHHTE3a PELICHUI Ha OCHOBE CUCTEMHOTO M0/X0/1a ¢ YUETOM anred-
pamyeCcKNX U T€OMETPUIECKUX OTPaHHUYCHHIA;

— CpeICTBaMH BHU3yaJHM3allMM M pacyéra (HampuMep, CUCTEMbl KOMIIBIOTEPHOU
anreOpbl, TeOMETPUYECKHE MAaKeThl) A pealu3allid CUCTEMHOrO aHalu3a B
npodeccuoHanbHOM e TeNbHOCTH.

OcymecTBiseT MOUCK HEOOXOAMMOM MH(pOPMALIMK, ONIMPasiCh Ha PE3yJIbTaThl aHa-

JI3a MOCTaBJICHHOM 3aJ1a4u

3HaTh

— Mertoasl popmanuzanun HHGOPMALMOHHOTO 3alpoca Ha SI3bIKE CTPYKTYPHBIX
CBOWCTB JIaHHBIX: CHMMETPHH, Pa3peKEHHOCTh, Pa3MEPHOCTh MHOTOOOpPa3Hs,
TUN anre0pandeckoil CTpyKTypsl (TpyMna, KOJIbIo, TEH30D).

— Kputepuu peneBaHTHOCTH M TIOCTOBEpHOCTH MHPOpMaruu ais 3aaay UU: Boc-
MPOU3BOIMMOCTE BBIUMCIIUTEIIEHOTO SKCIIEPUMEHTA, TEOPETUYECKHIE TapaHTHH
CXOJIMMOCTH, COTJIACOBAHHOCTb C T€OMETPUUYECKON MHTYHULIMEH TaHHBIX.

YmeTh

— IlpoBoauTth MHGOPMALMOHHO-AaHAIUTUYECKUI aHAJIU3 MOCTAaBIEHHOM anreopo-
reometpuueckoii 3anaun MU ¢ BeigeieHneM KIII0OUeBbIX TapaMeTpoB (TUI MHO-
rooOpaswsi, TpeOOBaHHS K WHBAPHAHTHOCTH, Pa3MEPHOCTh MPOCTPAHCTBA Tapa-
METPOB).

— ®opmynupoBaTh WH(GOPMAlMOHHBIE THUIOTE3bl, OCHOBAHHBIE HAa AHAIOTHAX
MEXy anreOpanyeckoi CTPYKTYpOi N3BECTHBIX METO/IOB.

—  Kpurnuecku OLICHUBATh PUMEHUMOCTb HaiIeHHOTO anrebpo-
reOMETPUUYECKOT0 METOJla K KOHKPETHOMY THUITY JAAaHHBIX (pa3Mmep, 3allyMIIEH-
HOCTB, BBIOPOCHI, TOITOJIOTHYECKAs CIIOKHOCTH ).
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OIIK-1

OIIK-1.1

OIlK-1.2

Bnanets

— Crparerusimu noucka MHGOpMAIUH, alalTUPOBAHHBIMU ISl 3a]1a4 T€OMETPH-
YeCKOro MAIIMHHOTO 0OyYeHHs M aHAIWTUKH JAHHBIX: TIOUCK M0 MHBapHUaHTaM
peoOpa3oBaHuid, MO CIIOCO0Y AMMPOKCUMAIIUU MHOTOOOpa3ui, Mo THIY TEH-
30pPHOTO PA3I0KEHHUS.

— Merogamu Bepudukanuu UHGOPMALMOHHBIX PE3YIbTATOB Yepe3 MOCTPOCHHE
IIPOTOTUIIOB HA CHUHTETHMYECKHX JaHHBIX C KOHTPOJUpYEeMOH anreOpo-
F€OMETPUYECKON CTPYKTYpPOH.

— TexHukamu CBEPTKHM HAWICHHOW MH(POPMAIMHK B BBIYUCIUTEIBHBIA MaNIUIaH
(oT BBIOOpa METPUKH 10 peali3allii CTOXAaCTHUECKOW OMTHMHU3AIMH Ha MHO-
roo0pas3uun) ¢ JTOKYMEHTUPOBAaHUEM 0OOCHOBaHUM.

Crnoco0eH NpUMeHSATHh €CTECTBEHHOHAYYHbIE M 00LIeHHKEHEePHbIe 3HAHM,

MeTOoJbl MATEMATHYECKOT0 AHAIN3a U MO/1eJIMPOBAHNS, TEOPETHYECKOI0 U

IKCIIEPUMEHTAJBHOI0 MCCIeI0BAHUSA B POodecCHOHANBHOM /1eITeIbHOCTH

Crnoco0eH NpuMEeHSATh CUCTEMHBIHN MOJIXO0 K aHATU3Y MPEAMETHOH (MIpoOIeMHOMN)

obactu B Tpo(ecCHOHATLHOM IeATEITBHOCTH

3HaTh

— OCHOBHBIE TMOHSTHS CHCTEMHOTO aHAllM3a M MX WHTEPIPETAIMI0 B TEPMUHAX
anreOppl U TEOMETPUN;

— (QynnamentanpHble anreOpandeckue CTPYKTYpHI (TPYIIIBI, KOJNbLA, MO, BEK-
TOpPHBIE IPOCTPAHCTBA, TEH30PbI);

— reomerpuyeckue Mozaenu (adhduHHBIE, €BKIUAOBHI, TPOSKTUBHBIE, MHOTOMEP-
HbI€ MPOCTPAHCTBA) U UX NPUMEHEHHE NIl ONMCAHUS CBSI3EH MEXAY IJIEMEH-
TaMU CHUCTEMBI;

YMmeTb

—  BBIJIEJATH TPaHUIIbI CUCTEMBI, €€ 3JIEMEHTHI U BHYTPEHHHUE CBS3U B Ipodeccuo-
HaJIBHOM 3a7aue, MPECTaBIsIs UX B BHJIE aNreOpandeckux U reOMEeTPUIECKHIX
00BEKTOB;

— BBIOMpaTh aJEKBATHYIO aJIreOpO-reOMETPUUECKYI0 MOJIEb (Hallpumep, JINHEeH-
HOE TIPOCTPaAHCTBO, rpad, MHOTOOOpasue) s aHaIM3a IPoOIeMHOM 001acTH;

— TPUMEHATH METO/Ibl JIMHEHHOU anreOps! (paHr, COOCTBEHHbIEC 3HAUEHUS, CUHTY-
JSIPHOE pa3JIoKeHUe) U aHATUTUYECKON TeoMeTpUuH (pacCTOsSHUS, YIJbl, Ipeo0-
pa3oBaHus) JUIsl BHISIBIIEHUS] CUCTEMHBIX 3aKOHOMEPHOCTEH;

— HMHTEpIpPETUPOBATh PE3yJIbTaThl aIredpo-reoMeTpUYecKoro aHain3a MpUMEHH-
TeIHHO K MPOEeCCHOHATBHON NeSTENbHOCTH (HAapUMep, K 3aja4aM aHaJTUTHKU
nauHbIX uiau UN).

Bnanets

— HaBbIKAMH TOCTPOCHHUSI CUCTEMHBIX MojeNnel MpoOJeMHON 00JacTH Ha S3bIKE
anreOpsl ¥ TEOMETPUU ¢ 000CHOBAHUEM MO/IENH;

— METOJaMH aHajlu3a CUCTEMHBIX CBOWMCTB (YCTOWYMBOCTH, CBA3HOCTH, CHUMMET-
pHsi, MHBAPHAHTHOCTh) Yepe3 ajnredpanvyeckue U reoMeTpUUecKue XapakTepu-
CTHIKU;

— mnpuéMaMu CHUHTE3a pelleHui ¢ yuy€ToM anreOpanyeckux OorpaHMuYeHUi U reo-
METPUUYECKON CTPYKTYpPHI JAHHBIX.

[IpumensieT 3HaHUSI, TOJTy4YE€HHBIE B 00JJaCTH MaTeMaTU4YEeCKUX U (M) €CTECTBEH-

HBIX HayK BBIOOpE METOIOB PELICHHUs 3a1a4, TIOCTPOSHUH MOJIENIel U aHaIN3€e UX

MIPUMEHMMOCTH B 33IaHHOM MpeMEeTHON o0nacTu

3HaTh

— @OyHAaMeHTaIbHBIC pa3felibl anreOpbl U TE€OMETPHUH, PENIEBAHTHBIC IS TIO-
CTPOCHHUSI MaTEMaTUUYECKUX MojieNiel B MPOodECCHOHAIIBHON TTPEMETHON 00J1a-
CTH (JIMHEWHBIEC MPOCTPAHCTBA, TPYIIBI IPE0Opa30BaHUN, TEH30PHOE UCUHCIIE-
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HUE, aHATUTHYeCKas U AuddepeHnranTbHas TeOMETPHS).

— Kpurepuu BpiOOpa MeTO[a: TOYHOCTh, BHIYMCIUTENbHAS CI0KHOCTh, YCTOWYH-
BOCTbH, TpeOOBaHMs K JaHHBIM, HAIMYKHE alpUOpHOIl nHbOpMaIMK, MHBAPHAHT-
HOCTh OTHOCHTENIFHO IPe00pa30BaHUii.

— MeTo070THIO TOCTPOSHHS aNre0pOo-TeOMETPUIECKUX MOJIeNel (0T KOHIICITY-
IBHOM IMOCTAHOBKH 110 (POPMAJILHOM 3alMCH) U CIIOCOOBI BepuUKaluK aieK-
BaTHOCTH MOJIEJIH MTPEIMETHOM 00IacTu.

YMmerb

— Ha ocHoBe aHanm3a MOCTaBJICHHOM 3a/laydl ONpeAessTh e€ anreOpandecKyro
CTPYKTYpY (TPYIIIOBYIO, THHEHHYIO, TEH30PHYIO) U T€OMETPUICCKUE OCOOCH-
HOCTU (METPUKY, TOMOJIOTHIO, Pa3MEPHOCTH MHOT000pa3us).

— OO00CcHOBaHHO BBIOMPATH CPEOU M3BECTHBIX aNreOpanyecKux U reoMeTpuye-
CKHX METOJIOB TOT, KOTOPBIM 00ecrieurBaeT HaWIydllee COOTBETCTBUE MOJIENIH
L[EJISIM MCCTIEIOBAHUS U IOCTYITHBIM JaHHBIM.

— CrpouTh MaTeMaTUYECKyI0 MOJAENb MPEeIMETHON 00JIacTH, UCIONb3Ysl armapar
anreOppl U TeOMETpUr (MaTpPHULIbI, ONEPaTOPbl, TEH30PbI, TpapUUECKUe CTPYK-
TYpBbI, IPOCTPAHCTBA C METPUKOM).

— OrmeHuBaTh IpaHUIBl TPUMEHUMOCTH TOCTPOSHHOM MOJIENH: BBISBISATH JOIY-
IICHUS, TIPU KOTOPBIX MOJIENIb KOPPEKTHA, U YCIOBUS, IIPH KOTOPHIX OHA TEPSET
a/IeKBaTHOCTH (HAMpHUMep, BBIXOJ 3a MpeAelNbl JUHEWHOCTH, HapyLICHUEe CUM-
METpHUii).

Bnaners

— HaBpikamu conocTaBlieHUsI peabHOM 3a1a4u U3 TPO(heCcCUOHATBLHOM 00JIaCTH C
e€ anrebpo-reoMerpuueckoi opmanuzaiueii, BKIOYas BbIOOp MPOCTPAHCTBA
COCTOSIHMI M OIIEpaTOPOB MEPEXOOB.

— Merogamu aHanu3a YyBCTBUTEIBHOCTH MOJENU K TMapaMeTpaM U HMCXOJHBIM
JAHHBIM C HCHOJIb30BAHUEM alre0pandeckux KpUTEpHeB (YMCI0 00yCIOBIIEH-
HOCTH, CIIEKTPAIbHBIN PaInycC).

PesynbraTel 00ydeHus 1Mo AUCHUILUINHE «AJTedpa U reOMEeTpHs» JOCTHTAIOTCS B paMKax
OCYILIECTBIICHHSI BCEX BUI0B KOHTAKTHOM U CaMOCTOATENBbHOM paboThl 00yJaronuxcs B COOTBET-
CTBHH C YTBEPKJACHHBIM y4EOHBIM TUTAHOM.

WNHaukaTtopel JOCTHXKEHHUSI KOMIETEHIMHM CUUTAtOTCs C(HOPMUPOBAHHBIMH MIPU JTOCTHXKE-
HUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB OOyUEHHS.

2. CTpyKTYpa M cofepKaHue AN CUHUIIIMHBI.

2.1 Pacnpenesnenue Tpy10éMKOCTH IMCUMILIMHBI 10 BUaM padoT.

OOm1ast TpyI0EMKOCTD TUCIMIUIMHBI cOocTaBisieT 9 3au.eq. (324 yaca), ux pacnpeneieHue
10 BUJaM paboT MPEACTaBICHO B TaOIHIIE

(051 cmyoenmos OPO).
Bunx yuebnoit paboThl Bcero CemecTpsbl
4acoB (dacsr
1 2
AyauTopHble 3aHATHS (BCEro): 215 108,5 | 106,5
3aHATHUS JEKIIMOHHOTO THIA 100 50 50 | - -
JIaGopaTopHble 3aHSATH 104 52 52-1 - -
3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTHYe- )
CKHE 3aHSTHS) ) )
HNuas koHTaKTHasi padora:
KonTponas camoctositenpHol paboTsl (KCP) 10 6 4




ITpomesxyrounas arrecranus (MKP) 1 0,5 0,5
CamocTosiTesibHasi padoTa, B TOM YHCJIe: 37,6 35,8 1,8
Kypcosasa paboma - - - - -
Ilpopabomxka yuebHoeo (meopemuueckozo) mamepua-
na 279 | 279 N
Buvinonnenue unousuoyanvhvix 3a0anuti (n002omosKka 117 99 18 |- i
coobwenuil, npe3eHmayuil) ’ ’ ’
Pegpepam - - -
[ToaroToBka K TEKYIIEMY KOHTPOJIKO 10 6 4 - -
KoHTpoJib:
[ToaroToBka K AK3aMEeHY 71,4 35,7 35,7
OO0umas Tpya0eMKoCTh vac. 324 180 144 = 5
B TOM YHUCJI€ KOHTAKTHadA 215 108,5 106,5
paborta
3a4. el 9 5 4

2.2 CTpyKTYypa AMCUMILINHBI:

Pacripeneneare BuIOB ya4eOHOM paOOTHI M UX TPYIOSMKOCTH IO pa3jieiaM JTUCITUTUINHBI.
Pa3nens! aucuuniuuHel, u3ydaeMele B 1 cemectpe (ounas ¢popma)

AynutopHas Bueayauropnas
Ne HaumenoBanue pasnenos Bcero pabota pabora
JI | JIP | KCP |[CPC| Kontpoiub
1 2 5 7 8 9
1. |OcHoBBI MaTpu4HOIt anreGpoI 2 2
9 CucreMbl TUHEHHBIX aNreOpanyecKux ypaB-
HEHUMU 8 2| 2 2 2
3. |Onpenenureny u UX CBOMCTBA 9 (2] 2 1 2 2
4. Teopust U METOIBI PEIICHUST MATPUIHBIX
YpaBHEHUU 2156 | 6 4,5 4
5 Bekropnas anrebpa. JIuneiibie ypaBHEeHUs B 1
FCOMETpHUH 2156 | 6 45 4
6. |JluHeitHBIE IPOCTPAHCTBA M MHOTOO0pa3Us 12 | 4| 4 2 2
7 Hopmuposannsle npoctpancTsa. Oproro-
HaJbHbIE CUCTEMBI 20 | 6| 6 4 4
8 Jluneitabie onepatopsl. COOCTBEHHBIE BEK- 1
" |TOpBI U COOCTBEHHBIE 3HAYECHUS 29 | 8| 8 6,3 57
9. ’KopmanoBa kaHoHM4ECKast (hopma JIMHEHHO- 1
ro omneparopa 14 | 4] 6 2 2
10. |HopmanbHbIe U YHUTAPHBIE MATPHUIIBI 8 2| 2 1 2 2
11 Martpuna ®@ypse. [JuckperHoe mpeodpazo- 1
BaHue Pypbe 8 21 2 2 2
12, CuHrynsipHbIE UNCIa U CUHTYISIPHBIE BEKTO-
pbl. MeTo HaMMEHBITUX KBaApaTOB 17516 | 6 1,5 4
Bcero no pasgenam auCUUIUIMHBL 179,550 | 52 6 |35,8 35,7
ITpomexyrounas arrectauus (MKP) 0,5




Pazensr qUCIMIUIMHBL, U3y4aeMbIe B 2 ceMecTpe (ounas ¢hopma)

AynutopHas | Bueayaurtopnas pa-
No HanmenoBanue pasnenon Bcero pabora oora
J | JIP | KCP | CPC | Kontpomas
1 2 3 41 5 6 7 8

1. |KommiekcHbIe unciia 7 21 2 1 2
5 OCHOBBI a0CTPAKTHOM aiareOphl: TPYIIIIHL,

KOJIbIIa, TOJIS 6 6| 6 4
3. |O6murast Teopust anreOpsl MOJTMHOMOB 11 | 4| 4 1 2
4. |AnreOpandeckue MHOTOOOPA3usl. 14 16| 6 2
5.  |KBagpatuunbie popmbl 10 | 4| 4 2
6. |CompsiKeHHBIN orepaTop 6 2| 2 2
7.  |CrnekTpalibHbIC 33a]1a4u 6 21 2 2
8.  |Tenzopsl 1 MHOrOMepHas anredpa 137 14| 6 3,7
9.  |OcHoBel muddhepeHMATBEHON reomeTpud | 10 | 4 | 4 2
10. Tononoruuekue npocrpancTsa. OCHOBbI

anredpanvdecKoIl TOMOJIOTHH 10 | 4| 4 2
11 Jluneiinas anreOpa B KJIACCHYECKOM Ma-

HIMHHOM O0y4YeHUU 124 | 4| 4 0,4 4
12, ['eomeTpuyeckue METOABI B 3aja4ax

KJaccuukanum 124 | 4| 4 0,4 4
13. |Jluneitnas anreOpa B oOy4ueHun Mojenet | 13 | 4 | 4 1 4

Bcero no pazaenam AMCUUTUIAHBI 1435|150 | 52 4 1,8 35,7

[Tpomexyrounas arrectanus (MKP) 0,5

Hmoeo 3a 2 cemecmp: 144 |50 | 52 4 1,8 35,7

KoHTponb camocTosTenbHON paboThI 3

(KCP)

[Mpomesxyrounast arrectanus (MKP) 1

[ToaroroBka Kk TEKymemy KOHTPOJIIO 71,4

Hmoeo no pazoenam oucyuniumoi: 324 (100|104 | 10 37,6 71,4

[Tpumeuanue: JI — nexiun, 113 — npaktuyeckue 3anatus / ceMuHapsl, JIP — nabopaTopHble 3aHs-
tus, CPC — camocTosTenbHas padoTa CTyIeHTa

®opma npoBeeHHs ATTECTALUM 0 JMCUMILNIMHE: 3a4em U 3K3aMeH 6 Nepeom ce-
mecmpe, 3ayem U IK3aMeH 60 6MOPOM cemecmpe

2.3 Conep:xanue pa3ieioB TUCHUTINHBI:
2.3.1 3anaTus JeKIUOHHOr0 THIIA.

CootBercTBHE
Ne HaumenoBanune Coneprkanue pazaena WHIMKATOpaM
paznena KOMIETEHIMH
1 2 3 4
1 .. | JIuHeliHbIe OTOOpaXKeHUsI U MaTpULIbl. Buss Komnoksuywm,
OcHOBBI MaTpUYHOU . .
ANLe6DLL Matpul. CBoHCTBa OMHAPHBIX ONEpaLUi. 9K3aMEH, yCT-
P CrnosxeHue MaTpull 1 YMHOKEHUE Ha YUCIIO. HBIN onpoc
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HaumenoBanue
pazzena

ConeprxaHue pasjaena

CooTBeTCTBHE
WHIUKATOpaM
KOMIIETEHIIUN

AcCOLMAaTUBHOCTh 1 HEKOMMYTATHBHOCTh
YMHOKEHUS MaTPUILl. Y MHOKEHUS OJIOUHBIX
MaTpull. BerauciauTenbHas Cl0XHOCTh MaT-
PUYHOTO YMHOXEHHUS.

CucrteMbl TUHEH-
HBIX anreOpaunye-
CKMX YpaBHCHUU

Cucrema JIMHEHHBIX aJreOpanvyeckux ypaBHe-
Huii. JIuneitnsle koMOMHaAIMH. JIMHENHS 3aBU-
CUMOCTb U JIMHEHAas HE3aBUCUMOCTb. bazuc u
pa3mMepHOCTh. [IoHSITHE COBMECTHOCTH U
HECOBMECTHOCTH CHCTEMbI TUHEIHBIX anreo-
pauyeCKUX YPaBHCHUM.

KomnokBuym,
9K3aMEH, yCT-
HBIH OITPOC

Ornpenenurenu u ux
CBOICTBa

Onpenenurenu Mansix nopsakos. Onpenenu-
Tenb N-ro nopsaka. OnpenenauTens TPaHCIO-
HUPOBAaHHOM Matpuubl. OlpenenuTens Kak
¢byHKIUs cTONONOB (CTPOK) MaTpULBL. Anred-
pandeckue IONOJHEHUs U MUHOpHL. Teopema
Jlanmaca. Meroasl BBIYMCIICHHS OILPEACIIATE-
Jei BbIcokux nopsakoB. Onpenenurens 6104-
HO-TPEYTOJIbHOW MATPHIIBI.

KonnokBuywm,
9K3aMeEH, yCT-
HBIM OIPOC

Teopus u MeToBI
peLieHus MaTpuy-
HBIX YpaBHEHUHN

OO6patnas Mmatpuna. Teopema 00 oOpaTHOM
Marpuie. MeToapl HaxoXAeHUs O0OpaTHOU
MaTpulbl. PenieHne MaTpU4HBIX YpaBHEHHH.
[IpaBuno Kpamepa. Onpenenurens npousBe-
neHus matpui. OO6paTUMOCTb U HEBBIPOXKICH-
HOCcThb. CBoOlCTBa JIMHEHHOM 3aBHUCHUMOCTH U
JMHEWHOW HE3aBUCHUMOCTH CTPOK (CTOJIOLIOB)
Matpulbl. Teopema o panre marpuibl. OgHO-
POJIHBIE U HEOJAHOPOJHBIE CHUCTEMBI JIMHEWHBIX
ypaBHeHHH. ['eomerpuueckas HHTEpIpeTanus
CJIY. Crpoenne mHoxectBa pemenunn CJIVY.
MeTo bl HaxXOKEHUS PELIeHHs] HEBBIPOXKICH-
Hoit CJIY. Obmiee, yacTHOe U O6a3uCHOE pellie-
Husa. Teopema Kponekepa-Kanemmu. Meton
l"aycca. LU-paznoxenue.

Komnoksuywm,
9K3aMEH, yCT-
HBIN OIPOC

Bekropnast anre6pa.
JIunelible ypaBHe-
HUSl B TEOMETPUU

Meron xoopauHatr. ['eoMeTpHyYecKHil BEKTOP.
JIuneiinble omepanuu Haja BekTopamu. Koop-
nuHaThl BekTopa. KomnmuHeapHble U KoMILTa-
HapHbIEe BEKTOpHI. [IpsMble JTMHUU U IUIOCKO-
CTH: o01iee nmoHsATre 00 ypaBHEHHSIX. Y paBHE-
HUs NpsAMBIX U m1ockocteil. [lomynnockoctu n
nostynpoctpancTBa. CKalsipHOe MPOU3BEICHNE
BEKTOpPOB. OpHeHTalus CUCTEMBI BEKTOPOB.
BexTopHOe U cMerIaHHOe MPOU3BEACHUS BEK-
TOpoB. PaccrostHue OT TOUKM A0 MPAUMOM Ha
IJIOCKOCTH. PaccTosiHue OT TOYKU JI0 MJIOCKO-
CTH.

Komnoksuym,
9K3aMEH, yCT-
HBIW OIPOC

JIuneitHpie po-
CTPAaHCTBA U MHOT'O-
obpazus

JluneitHpie TpocTpaHCTBA. beckoHeuHOMEp-
Hbl€ U KOHEUYHOMEPHBIE JIMHEHHBIE ITPOCTPAH-
ctBa. bazuc u pazmepnocts. [loanpocrpancrsa
JUHEHHOro mnpocrtpaHcTBa. llepeceueHue u

KomnokBuym,
9K3aMEH, yCT-
HBII OITPOC
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HaumenoBanue
pazzena

ConeprxaHue pasjaena

CooTBeTCTBHE
WHIUKATOpaM
KOMIIETEHIIUN

CyMMa JIMHEWHBIX MOANPOCTPaHCTB. lIpsimas
CyMMa TOAMPOCTPAaHCTB. JlomonHuTenbHBIC
IPOCTPAaHCTBAa M TPOEKUUH. JIMHelHbIe MHO-
rooOpasusi. Adunable MHOroOOpas3us. [umep-
wiockoctu. IlomympoctpancTBa. Beimykiisie
MHOYKECTBA.

Hopmuposannsie
npocrpancrea. Op-
TOTOHAJIBHBIE CH-
CTEMBI

HopmupoBannoe mpoctpancTtBo. Brimykiibie
¢bynkuuu u HepaBeHcTBa. HepaBenctsa I'enb-
nepa u  MunkoBckoro. Hopmer ['enbaepa.
Hopmbl B GECKOHEYHOMEPHOM IPOCTPAHCTBE.
MeTtpuueckoe MpocTpaHCTBO. MHOXkecTBa B
METPUUYECKOM IpocTpaHCcTBel0  EBKINMI0BO
MPOCTPAHCTBO. YHHUTApHOE MPOCTPAHCTBO.
CkansipHO€ TPOM3BEIEHUE, JJIMHA BEKTOPA,
yroi Mexay BekTopamu. IIpomecc oprtorona-
mu3anmu ['pamma-IlImunra. HepaBencrBo Ko-
u-bynskosckoro. IloampocrpanctBa  yHH-
TapHOro (€BKJIMA0BA) MpocTpaHcTBa. OpTOro-
HajbHasl MPOEKIHS U OPTOTOHAIBHOE JOTOJ-
Henue. QR-paznoxenue.

KonnokBuym,
9K3aMEH, yCT-
HBIH OIIPOC

JInnelinble onepa-
Topbl. COOCTBEHHBIE
BEKTOpPHI U CO0-
CTBEHHBIEC 3HAYCHUS

Jluneitnpie omneparopel. MaTpuiia JUHEHHOTO
oneparopa. [lepexon k npyrum 6azucam. Anpo
u oOpa3 nuHelHOro omnepatopa. OOpaTHBII
oneparop. JlmaroHanusupyemsle MaTpPHIIBL.
CoOcTBeHHbIE YnCiIa U COOCTBEHHbBIE BEKTOPHI.
CaoiicTBa COOCTBEHHBIX BEKTOPOB. XapakTe-
pucTHYeckoe ypaBHeHHE. AureOpandeckast
KpaTHOCTb COOCTBEHHOTO 3Hau€HUs. AHHYIHU-
PYIOIIMI U MUHUMAJIbHBIM MHOTOUIEHBI. [Ipu-
BEJICHHE K MOYTH TpeyroibHoi marpuue. VH-
BApUAHTHBIE IOAIPOCTpaHCTBA. ['eomerpuue-
CKasl KpaTHOCTh COOCTBEHHOTO 3HAUYEHHUS.

KonnokBuym,
9K3aMEH, yCT-
HBII OIIPOC

’Kopnanosa kaHo-
HU4eckas Gopma
JIMHEHUHOTO oIepa-
TOpa

MHuorounensl or Marpuubl. KopHeBble mon-
npoctpaHcTBa. brouHo-nuaronanbHas ¢Gopma
MaTpulbl. MUHUMaIbHOE WHBApUAHTHOE IIPO-
ctpaHcTBO. JKopaanoBel nenouku. KopiaHoBa
¢opma marpuusl. XKopraaHoB 6a3uc B KOpHe-
BOM MOJIpPOCTpaHCTBE. Bbruncnenue sxopna-
HOBOH (OPMBI.

Komnoksuym,
9K3aMeH, yCT-
HBII OITPOC

10

Hopmainbnsie u
YHUTapHbIE MaTPH-
1Bl

HopmanbHable MaTpulibl. Y HUTaApHBIE MaTPHLIBL.
MaTtpuibl 0OTpakeHHs U BpallleHUsl. DPMUTOBBI
Matpulbl. brouHo-nuaronanbHas (opma Be-
LIECTBEHHONM HOPMAJILHOM MaTpuipl. biiouHo-
quaroHayibHas (opMa OpTOTOHAILHOM MaTpH-
1138

Komnoksuym,
9K3aMEH, yCT-
HBIW OIPOC

11

Marpuna ®ypse.
JlMckpeTHOE Mpeod-
pazoBanue Oypne

Marpuna ®ypse. LUpKyJIsAHTHBIE MaTpPHULBL.
Anrebpsl Matpuil. J{MCKpeTHOE mpeodpa3oBa-
Hue @ypre. beictpoe npeobpazoBanne Dypre.

Komnoksuym,
9K3aMEH, yCT-
HBIN OITPOC
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HaumenoBanue
pazzena

ConeprxaHue pasjaena

CooTBeTCTBHE
WHIUKATOpaM
KOMIIETEHIIUN

CBepTKH.

12

CUHTYISIpHBIE YHC-
J1a ¥ CUHTYJISIpPHbBIE
BEKTOPBI. MeTon
HaVMEHBIINX KBaJI-
paToB

CuHrynspHbele 4ucia W CHHTYJISIDHBIE BEKTO-
pol. CHHTYyJIsIpHOE pa3JIOKEHHWE U pelIeHHe
CJIY. Meton HauMeHblIMX KBazaparToB. [lces-
nooOpaTHas Marpuia. TeopeMa O HaWITy4IIUX
anMpOKCUMAIUSAX MATPHULBI C TOHWKCHUEM
paHra.

Komnoxsuym,
9K3aMeEH, yCT-
HBII OITPOC

13

KommiiekcHrplie unc-
Ja

AnrebOpanueckass U TPUTOHOMETPUYECKAs
(GopMBl KOMIUIEKCHOrO uucia. JleHcTBuUs Haj
KOMIUIEKCHBIMM ~ yucinamu.  KomruiekcHas
IUIOCKOCTh. ['eomeTpuyeckas MHTepIpeTanus
JIEUCTBUII ¢ KOMIUIEKCHLIMHU 4uciIaMu. Bo3Be-
JI€HUE KOMILJIEKCHOIO YMCJIa B CTEIEHb C Lie-
JIBIM

nokasaresnem. @opmyna Myaspa. M3Bneuenue
KOpHSI M3 KOMILIEKCHOro uucna. [lokasarens-
Hast (popMa KOMIUIEKCHOTO 4ucia. MaTpulsl ¢
KOMIUIEKCHBIMU 3JIEMEHTAMH

Koinoksuym,
9K3aMEH, YCT-
HBII OITPOC

14

OCHOBBI a0CTPAKT-
HOU aJreOpsI:
TPYMIIbL, KOJIBIIA,
TOJIS

Konpua u nons. Jdenurenn nynsa. Koasno Bel-
4yeToB. Brioxenus m m3omopdusmel. ['pynma,
noarpymnmna, romomoppusm. Kmaccel cmexHo-
ctu. [Ipumepsr abeneBpix rpynm. I'pynmna He-
BBIPOJKJEHHBIX AWArOHaJbHBIX Marpul. [ pym-
I1a HEBBIPOXKICHHBIX TPEYTOJBHBIX MATPHILL.
Huknanueckue rpynmsl. ['pynma oOpaTumMbix
Marpuil. ['pynna KkopHed CTEneHu N U3 €IuHU-
LIbI

KonnokBuym,
9K3aMEH, yCT-
HBIN OIPOC

15

O6mast Teopust ani-
reOphl MOJIMHOMOB

JIunelinple npoctpaHcTBa Haj noieMm. [lomm-
HOoMBI Hang moieM. Kombio mommHomoB. Ko-
penp mosmHoMa. Cxema ['opHepa u Teopema
be3zy. Teopus nemumocTd Uil TOJIUHOMOB.
AnTOpuUTM neneHus ¢ octaTkoM. Haubompmmit
o0mIMii nenurens IByX MoluHOMOB. Hempuo-
JIMMBIE€ TTOJMHOMBI. KOMIIIIGKCHBIE ITOJTMHOMEL.
OcHoBHast Teopema anreOpel. PasznoxxeHue
KOMIIJICKCHEIX ~ MHOTOWIEHOB. Paziokenmne
BEILIECTBEHHBIX MHOTOYJICHOB.

Komnoksuywm,
9K3aMEH, yCT-
HBII OITPOC

16

Anrebpanueckue
MHOT000pa3usi.

Anrebpanyeckue MHorood6pasus. KsagpaTtuu-
Hbl€ MHOTOWIEHBI OT JIByX IepeMeHHbIX. Ilo-
BOPOT U CABUTI JI€KAPTOBOW CHUCTEMBI KOOPIHU-
HaT. DmiIc, runepobona, napabdona. Ksanpa-
TUYHbIE MHOTOWIEHBl OT TpeX MNEepPEeMEHHBIX.
OproronanbHble MaTpuipl. JnaroHanuzanus
BELIECTBEHHBIX CUMMETPUYHBIX MaTpull. [1pu-
BEJICHHBIE YpPaBHEHHUS IOBPXHOCTH BTOTOIO
nopsaka. Ounurncoun. OAHOMOJOCTHBIA TH-
nep6osnous. JluHelyarass moBepXHOCTh. J[BY-
MOJIOCTHBI TUNEPOOTOUT. DITUTIITHICCKUN
KOHYC. DmmunTtuueckuii mapabosonn. ['mmep-

Komnoksuym,
9K3aMEH, yCT-
HBIW OIPOC
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COOTBETCTBHUE

Ne HaumenoBanue Coneprkanue paszjiena WHIUKATOpaM
paszena KOMIIETEHLINI
Oonmuueckuil mapabosonn. I{unmuapudeckue
IIOBEPXHOCTH.
17 Onpenenenne M MarpuyHas 3anuch KBaapa- | Kosmoksuywm,
TH4HOU (popmbl. HeBbIpokaeHHOE Mpeodpa3o- | FIK3aMeH, yCT-
BaHUE KBaJpaTUYHOU (POpMBI K KAHOHHUYECKO- | HbIH OIIPOC
My BHUAY. OKBHUBAJICHTHbBIE KBaJpaTUYHbIC
Kpanparinbic ¢dopmbl. KanoHnueckuil Buj napbl KBagpaTuy-
(bopbI HeIX ¢opM. IlonoxuTensHO (OTPHUIATENIBHO)
olpeJiesIeHHble KBaJapaTuuHble (Gopmbl. Kpu-
tepuil CuiibBecTpa. 3aKOH MHEpPLUHM KBajpa-
THUHBIX (opM. Meron Jlarpamxka. Oproro-
HaJbHOE  MpeoOpa3oBaHUE  KBaIPATHUYHOU
(opMBbI K KAHOHUYECKOMY BUAY.
18 ConpspkeHHblil  oneparop. Marpuna comnps- | Komnoksuym,
ConpspkeHHBIN one- | )KeHHOro omneparopa. HopManbHbll oneparop. | 9K3aMeH, YCT-
parop CamMomornpsikeHHbIH  onepaTop. MeToa co- | Hbli onpoc
IPSKEHHBIX ITPAJUEHTOB.
19 CrnekrpanbHa TeopeMa. CnekTpaibHble 3ana- | KomnokBuym,
CrexTpatbHbie 3a- yu. [IpeoOpazoBaHust OTpa’keHUsI U BpalllCHUs. 9K3aMEH, ycT-
aum [IpuBenenue k TrepyroiasHomMy Buny. IIpuBene- | Hbl onpoc
HUE K IIOYTU TPEyroJIbHOMY BHIYy. Brruucie-
HUE CUHTYJISIPHBIX YHCEIL.
20 MHuoromepHbele MaccuBbl M Marpuibl. Tpex- | Komtoksuywm,
MEpHbIE MacCHBBl U TPUJIMHEHHBIE pa3JioKe- | IK3aMEH, yCT-
Husa. VHAekcHas HoOTanMs: MpaBWwIO OWH- | HBIM OIpoc
Tenzopsl © MHOTO- | mTeHHA. Asredpa TEH30pOB:  CIOXKEHUE,
MepHas anredpa | yMHOKEHHE Ha CKalsip, TEH30pPHOE YMHOXe-
HHE, CBEPTKa TEH30pOB. TEH30pHBIA paHr U
YMHOXEHHE MaTpull. J[aHHbIE Kak TEH30pBHI.
PasnoskeHne TeH30pOB.
21 Kpusble Ha mockocTy U B npoctpadcTse. I'e- | Komtoksuym,
OcHoBb! adde- TYyJsIpHBIE U Thaakue kpusble. KpuBusna, kpy- OK3aMEH, YCT-
o yeHue. [loBepxHocTH B mpocTpaHcTBE. MeT- | HBIM onpoc
PEHIIMAIIBHOM reo-
MeTpum pUKa MOBEPXHOCTU. BHYTpeHHS TeomeTpus
MOBPXHOCTU. ['Mankoe MHOroobpasume. OnTH-
MH3alMsi HA MHOTOOOpa3HsiX.
22 Tononornuekne OmnpeneneHue TOMOJOIMYECKOro TmpocTpaH- | KomnokBuym,
npoctpanctBa. Oc- | cTBa. AKCHOMBI TOMOJIOTUHU. ['oMeoMop(pU3MBL. | FK3aMeH, yCT-
HOBBI anreOpanye- | Tormosoruuyeckue WHBAapUaHTHL. ['OMoTOMMs. | HBIH OMPOC
CKOM TOMOJIOTHH ['omonoruu. Tonosoryst B aHAJIN3€ TAHHBIX.
23 Ponp matpun B mamuuaHOM oOyuenuu. [Ipen- | Komnoksuym,
CTaBJICHHE JAHHBIX: OOBEKTHI-IPU3HAKK. Mat- | SK3aMeH, ycT-
pUYHOE NPEICTaBICHUE APEMETPOB MOJEIIEH. | HBIA OIIPOC

Jluneiinas anrebpa
B KJIACCUYECKOM
MAaIIMHHOM O0yue-
HHUH

JIuneitnast perpeccusi. CriekTpajbHas KJlacTe-
pu3anus: TpUMEHEHHE COOCTBEHHBIX 3Haye-
HUH 1 COOCTBEHHBIX BEKTOPOB IS pa3/ieiIeHHUs
naHHbIX Ha kinactepsl. PCA u cHHTYJspHOE
paznoxenue (SVD). [IpeobpazoBanus TaHHBIX
(Hopmanuzauus, PCA).
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CooTtBercTBUE
Ne HaumenoBanue Coneprkanue paszjiena WHIUKATOpaM
paszena KOMIIETEHLINI
24 l'unepruiockocT U pasaeneHue AaHHbiX. Pac- | Komnmoksuywm,
CTOSIHUE OT TOYKH JI0 THUIEPIUIOCKOCTH. Me- | SK3aMeH, yCT-
I'eomerpuueckue | ToJ OHOPHBIX BekTOpoB (SVM). JIuHEWHBIN | HBIH OIPOC
MeToJbl B 3a1a4ax | SVM. OmnopHble BekTOphl. [|BOWCTBEHHAs 3a-
KJaccuukanum nava. Hemuuelinpii SVM u snpa. Jlorucruue-
CKasl perpeccusi, reoMeTpuuecKass HHTepIpe-
TaIusl.
25 Bekropnas 3anuchk GyHKIUHM moTeph s - | Kommoksuywm,
Jnneiinas anre6pa HEWHOW perpacuu, JIOTUCTUYECKOW pPErpecuu. OK3aMEH, YCT-
I'pagueHT QYyHKIUU MOTEPh B BEKTOPHOM BH- | HBIM OIIPOC
B 00yueHuu mMoJie- e
neun
AJiroput™ TpagueHTHoro cnycka. I[lonsTue
perynsipusanun. Perymspuszanus L1 u L2,
2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA.
3aHATHS CEMUHAPCKOTO TUIIA HE MPEAYCMOTPEHBI.
2.3.3 JIaGopaTopHble 3aHATHS.
No HaumenoBanue 1a0opatopHbix padboT Popwma TeKy1uero
KOHTPOJISI
1 3 4
1. |OcHOBBI MaTpUYHOU anredpbl Pemenwne 3amau

2. |CucteMbl TMHEWHBIX alreOpandyecKkux ypaBHEHHUH Pemenue 3amay

3. . Pemenue 3ama4, KOHTpoOJIbHAS pa-
Onpenenurenyu U UX CBOKWCTBA

6oTa

4. . Pemenue 3a1au, KOHTpoOJIbHAS pa-
Teopus 1 METO/IBI pELIEHNS] MATPUYHBIX YPAaBHEHUN 6012

5. |BexTtopnas anreOpa. JIuHeiible ypaBHEHUS B TEOMET- Pemenne 3ama4, KOHTpoOJIbHAA pa-
pun 6ota

6. |JIuneiiHBIE MPOCTPAaHCTBA U MHOTOOOpa3Hs Pemenune 3amau

7. |HopmupoBaHHbIe IpocTpaHcTBa. OpTOroHaIbHBIE CH- Pemenue 3anau
CTEMBI

8. |Jluneitnbie onepaTopbl. COOCTBEHHBIE BEKTOPHI M c00- | Perienue 3a1aq, KOHTpOJIbHAS pa-
CTBEHHbIE 3HAYCHHUSI 6ota

9. [XopnmanoBa kaHOHHWYECKast (hopMa TUHEHHOTO OTepa- Pemenue 3amau
Topa

10. |HopmasbHbIE W YHUTApHBIC MATPHIIBI Pemenne 3amau

11. Marpuna @ypse. /IuckperHoe npeodpazoBanne Pypbe Pemenue 3anau

12. |CuHrynsipHbIe YrcIa U CHHTYJISIPHBIC BEKTOPBL. MeTo Pemenue 3amau
HAaUMEHBIINX KBAJPaTOB

13. Pemenue 3a1au, KOHTpOJIbHAS pa-
KommuiekcHsle uncna

6oTa

14. |OcHoBbI a0CTpaKTHOM anreOphl: TPYIIIbI, KOJIbIA, MO Pemenue 3amau

15. |O6mmas Teopus anreOpsl MOJIUHOMOB Pemenne 3amau

16. |Anrebpandyeckue MHOTO0Opa3Hsl. Pemienue 3ampau

17. |[KBagpaTtuunbie GopMbI Pemenue 3amau

18. |ConpsikeHHBIN onepaTop Pemenue 3agau
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HanmMenoBanwue 1abopaTopHbIX paboT

dopma TeKyIero
KOHTPOJIS

19.

CrexTpajibHbI€ 33/1a41

Pemenue 3agau

20.

Ten3opbl 1 MHOTOMepHas anredpa

Penrenue 3amau

21.

OcHoBbl Au(depeHInATHLHON TEOMETPHH

Pemenue 3agau

22.

Tononornuekue npoctpancTBa. OCHOBHBI anredpanye-
CKOU TOITOJIOTHUH

Penrenue 3anau

23.

Jluneitnas anre6pa B KJIACCUYECKOM MAIIMHHOM 00Y-
YCHHUH

Penrenue 3anau

24.

FGOMeTpI/I‘-IeCKI/Ie MCTOJBbI B 3a/ja4ax KHaCCI/I(bI/IKaI_H/II/I

Pemenue 3agau

25.

Pemenne 3a/la4, KOHTPOJIbHAaA pa-

Jluneiinas anredpa B 00y4eHUU MOZETCH

oora

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
KypcoBble paboTbl HE IPETYCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAUYECKOr0 O0eclmeyeHUsl I CaAMOCTOSITeIbHOH PadoThl 00y-
YAKIUXCH M0 JUCHUILVIHHE (MOLYJII0)

Lenbto caMOCTOSTENTHHON PabOTHI CTYIEHTA SBISIETCS YIITYOJICHHE 3HAHHM, MTOTyYeHHBIX
B pe3y/bTaTe ayAUTOPHBIX 3aHATHNA. BeipaOaThiBalOTCs HaBBIKM CaMOCTOATENbHON paboThl. 3a-
KPEIUISIFOTCS OIBIT U 3HAHUS NIOJyYEHHBIE BO BPEMsI JaOOPATOPHBIX 3aHATHM.

Ne

Bung CPC

IepeyeHsb yueOHO-METOAUICCKOTO 00CCIICUCHUS TUCIIMITTHHBIL
IO BBITMIOJIHCHHIO CAMOCTOSITEIBHOM PabOThI

1

2

3

[TpopaboTka 1 moBTOpEeHNE
JIEKIIMOHHOT'O MaTepHaia,
Marepuaia yueOHOU u Hayd-
HOM JTUTEPATYPHI, TIOATOTOB-
Ka K CEMHHAPCKUM 3aHSTUAM

Metoandeckue yKa3aHus A7 TOATOTOBKH K JICKITMOHHBIM M CEMHHAPCKHUM 3aHs-
THUSIM, YTBEPKICHHBIC Ha 3aceaHnu Kadeaphl aHaIu3a JaHHBIX U UCKYyCCTBEHHOTO
UHTEJUIEKTa (paKynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH U MPHUKIATHON MaTeMaTHKN
OI'BOY BO «Ky6I'Y», mporokon Ne7 ot 22.03.2023 r.

Meroaudeckne yKa3aHUs IO BBIIIOJIHEHHIO CAMOCTOSATENHLHOM paboThl, yTBEp-
XKJICHHBIC Ha 3aceaHNH KadeIpbl aHaIN3a JaHHBIX U HCKYCCTBEHHOTO HHTEIUICKTA
(akympTeTa KOMITBIOTEPHBIX TEXHOJIOTUH U pUKIagHoi MateMaTuk @T'EOY
BO «Ky6I'V», mpotokon Ne7 ot 22.03.2023 r.

Ioaroroska k naboparop-
HBIM 3aHATHIM

Meroaudeckne yKa3aHus 10 BEIITOJIHEHHIO JTA00PAaTOPHBIX Pa0OT, yTBEp KICHHbBIE
Ha 3ace/laHnu Kadeapsl aHall3a JaHHBIX ¥ HCKYCCTBEHHOTO MHTEIUIEKTa (paKyiib-
TeTa KOMITBIOTEPHBIX TEXHOJIOTHUH U mpukiagHoi Mmatematuku ®I'BOY BO
«Ky6I'Y», mpotokox Ne7 ot 22.03.2023 r.

TlonroroBka K perieHuo
3a/1a4 U TECTOB

MeTtonuuecke yKa3aHusl 10 BBIMOJHEHUIO CaMOCTOATEIHLHONU paboThl, yTBEP-
JKICHHBIE Ha 3aceaHuu Kadeaphl aHaIn3a JaHHBIX U UCKYCCTBEHHOT'O WHTEIJICKTa
(hakynbpTeTa KOMIBIOTEPHBIX TEXHOJIOTHH U MIPUKIaaHON MateMatnku O BOY
BO «Ky6I'Y», mpotokon Ne7 ot 22.03.2023 1.

IloaroToBka k TeKyuemy
KOHTPOJIIO

Metoandeckne yKa3aHHs 10 BRITOJHEHUIO CAMOCTOSATEIEHONW pabOTHI, yTBEp-
JKJIEHHBIC Ha 3acelaHNH Kadeqphl aHAN3a JaHHBIX U MCKYCCTBEHHOTO WHTEJUIEKTa
(axynbTeTa KOMIBIOTEPHBIX TEXHOJOTHH 1 NpHKIafHON MaTeMaTnkn PIBOY
BO «Ky6I'Y», nporokos Ne7 ot 22.03.2023 r.

HOHFOTOBK& JOKJIaa0B

Meroauyeckne yka3aHus Ul HOATOTOBKH 3cce, pedeparoB, KypCOBBIX padoT,
YTBEpIK/ICHHBIE Ha 3aceaHuy KadeIpbl aHaIn3a JaHHBIX U HCKYCCTBEHHOTO
MHTeJUIeKTa (PaKyIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTHH U IIPUKIIaJHON MaTema-
ik PI'BOY BO «Ky6I'Y», mpotokon Ne7 ot 22.03.2023 r.

Y4ebHO-MeTOoIMYeCKre MaTepHalibl JUIsl CaMOCTOSITEIbHONW paboThl OOydYarommxcs u3
YKCITa UHBAJIM/IOB U JIKII C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMHU 3710poBbst (OB3) mpenocrasisirorcest
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX 37I0POBbS U BOCHPUATHS HH(DOPMAITIH:

JUst TiI ¢ HapyIISHUSIMH 3PEHUS:

— B [1€4aTHON (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA,
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— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaitns.

JLiist JIUT ¢ HApYIISHUSIMH CITyXa:

— B mieuatHoi opwme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist Ta1 ¢ HAapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBI TIepeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTUHTEHTa 00y-
YAFOIIUXCS.

3.0BPA30BATEJIBHBIE TEXHOJIOI'NN
B cootBerctBun ¢ TpedoBanuamu ®I'OC B mporpamMma JUCHUIUIMHBI [IPE1yCcMaTpUBaET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYIOUMX 00pa30BaTeNIbHbIE TEXHOJIOTUU: UYTEHHE
JEKIMA C HWCIOJIb30BAHUEM MYJIBTUMEAUUHBIX TEXHOJOTHA; METOJ] MallbIX TpyIH, pa3doop
IPAaKTUYECKHX 3a/1a4 U KeHCOB.
[Ipu oOyveHnM UCTIOIB3YIOTCS CIEeNyIoNMe 00pa30BaTeIbHbIC TEXHOIOTHUHU:

— TexHoNOrHsi KOMMYHHKaTHBHOTO OOy4YeHHs — HampaBiieHa Ha (popMHUpOBaHUE KOMMYHH-
KaTUBHOW KOMIIETEHTHOCTHU CTYIEHTOB, KOTOpas siBisgeTcsi 0a30BOM, HEOOXOAMMOM I ajanTa-
LIUU K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHON KOMMYHUKALIUH.

— Texunonorust pazHoypoBHeBoro (auddepeHunpoBaHHOT0) OOy4YEHHS — NPEAIoiIaraet
OCYIIIECTBJICHUE TI03HABATEIILHON JEATENIbHOCTH CTYAEHTOB C YUETOM MX MHJMBUYaJbHBIX CIO-
COOHOCTEM, BO3MOKHOCTEH M MHTEPECOB, MOOLIPSAS UX PEATU30BbIBATh CBOIl TBOPUECKUH MOTEH-
nuan. Co3laHue U MCIONb30BAaHUE JAUArHOCTUYECKUX TECTOB SBIIETCS HEOTHEMJIEMOW YaCThIO
JTAHHOW TE€XHOJIOTHH.

— TexHonorust MOIYJIbHOIO OO0Y4eHHUsl — MpelyCMaTPUBAET JEJIEHUE COJCPKAHUS JUCIH-
IUTMHBI Ha JOCTaTOYHO aBTOHOMHBIE pa3/iesbl (MOIYJIN ), HHTErPUPOBAHHbIE B 001U KypC.

— Hudopmannonno-koMmyHukanmonnsle TexHoiorun (MKT) - pacmmpsitor pamMku obpa-
30BaTENILHOTO MPOIIECCa, MOBBIIIAs €ro MPaKTUYECKYIO0 HAIPaBIEHHOCTh, CIOCOOCTBYIOT MHTEH-
cU(UKALUKA CaMOCTOSITEIbHOM pabOThl ydallluXcsl ¥ MOBBIIIEHUIO [T0O3HABATEIbHON aKTUBHOCTH.
B pamkax UKT BeizensitoTcs 2 BUAa TEXHOJIOTHI:

— TexHOoJOorusl UCHOJIb30BAHUS KOMITBIOTEPHBIX MPOrpaMM — MO3BOJSAET dPPEKTUBHO J10-
MOJIHUTH MpoIecc 00YUYEeHHUs SA3bIKY Ha BCEX YPOBHSX.

— HHTepHeT-TeXHONOrMH — MPEAOCTABISIIOT IIUPOKUE BO3MOXKHOCTH JUIsl ITOMCKa MHQOp-
Malliy, pa3pabOTKH HayYHBIX IPOEKTOB, BEJACHUS HAYUYHBIX HCCIIEIOBaHUM.

— TexHoNoruss MHAMBUAYyAIN3alUMU OOy4YeHHs — TIOMOTaeT pealin30BbIBATH JUYHOCTHO-
OpPUEHTUPOBAHHBIN MMOAXO0/I, YUUTHIBAs MHAUBUAYAIbHbIE OCOOCHHOCTH M MOTPEOHOCTH yJalluX-
csl.

— [IlpoexTHast TEXHOIOTHUSI — OPUEHTHPOBAHA HA MOJAEIUPOBAHNE COL[UAIIBHOTO B3aUMO/IEH-
CTBHSI y4alllUXCs C LIEJIbI0 PEIeHUs 3a/laud, KOTopasi ONpeessieTcss B paMKax MpogeccuoHab-
HOM MOATOTOBKH, BBILAEISS Ty WIM UHYIO IPEMETHYIO 00JIaCTh.

— TexHonoruss oOyueHuss B COTPYIHUYECTBE — pealu3yeT HJEI0 B3aUMHOI0 OO0y4YeHHS,
OCYILECTBIISSL KaK MHAMBHUIYATIbHYIO, TAK U KOJJIEKTUBHYIO OTBETCTBEHHOCTH 3a pelIeHne yueo-
HBIX 3a71a4.

— MHWrpoBas TexHOJOTUS — MO3BOJIIET Pa3BUBATh HABBIKU PACCMOTPEHHMSI Psijia BOZMOXKHBIX
CHoco0OB pelleHus MpoOieM, aKTUBU3UPYS MBIIIJIEHHE CTYJEHTOB M PACKPBIBAsi JTUYHOCTHBIN
MOTEHILIMAT KaX/I0T0 yJallerocs.

— TexHomnorust pa3BUTUSI KPUTUYECKOTO MBIIIJIEHUS — CIIOCOOCTBYET (POPMUPOBAHUIO Pa3-
HOCTOPOHHEH JMYHOCTH, CIIOCOOHON KPUTHUECKH OTHOCHTHCA K MH(pOpMAIUU, YMEHHIO OTOH-
paTh HHGOPMALIMIO IS PELICHUs OCTaBICHHOM 3a/1a4H.
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KommiekcHoe wucnonb3oBaHHEe B y4eOHOM MpOIIECCE BCEX BBIIIEHA3BAHHBIX TEXHOJIOTHMA
CTUMYJIUPYIOT JMYHOCTHYIO, HHTEJUIEKTYyaJbHYIO aKTHBHOCTb, Pa3BUBAIOT MO3HABATEIbHbIC
MPOLIECCHI, CIIOCOOCTBYIOT ()OPMUPOBAHUIO KOMIETEHIIMM, KOTOPHIMU JOJKEH 00anaTh Oyay-
IIUH CIICUATINCT.

OcHoBHbIE BUIbl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI BKIIOYAIOT B CEO0s:

— paboTta B MalbIX rpymnmnax (KOMaHze) - COBMECTHas ACSTENbHOCTh CTYACHTOB B IpYIIIe
MOJI PYKOBOJICTBOM JIMJI€pa, HampaBlieHHAss Ha pelieHue oOuied 3aaud MyTEM TBOPUYECKOTO
CJIO’KEHUS PE3yJIbTaTOB MHIMBHUIYAJIHHON pabOThI YICHOB KOMAHIBI C JICJIEHUEM TOJTHOMOYHIA U
OTBETCTBEHHOCTH;

— IPOEKTHAasl TEXHOJIOTUS - UH/IMBUyalbHas WM KOJUJIEKTUBHAS J1€ATEIbHOCTh 110 0TOOpY,
pacrpesielieHHI0 U CUCTeMAaTH3alluyd MaTepuaia 1o OINpe/eIeHHOW TeMe, B pe3yabTaTe KOTOPOM
COCTaBJISICTCS POCKT;

— aHaJM3 KOHKPETHBIX CUTYyallUi - aHaJU3 peajbHbIX MPOOJIEMHBIX CUTYallud, UMEBILIUX
MECTO B COOTBETCTBYIOIIEH 00MacTH Mpo(ecCHOHANTBHON NeATeNIbHOCTH, W TOUCK BapHUaHTOB
JYYILINX PELICHUM;

— pa3BUTHE KPUTHUYECKOT'O MBIIIJICHUS — OOpa3oBaTelbHasl NEATeIbHOCTh, HalpaBlICHHAs
Ha Pa3BUTHE Y CTYACHTOB Pa3yMHOTO, pe(IEKCUBHOTO MBIIIJICHUS, CIOCOOHOTO BBIIBUHYThH HO-
BbIC UJICU U YBUJETh HOBbIE BO3MOXHOCTH.

[Tomxox pa3bopa KOHKPETHBIX 3afad H CHUTYallMid [IMPOKO HCIIOJB3YeTCs Kak
npenojaBaTenieM, Tak U CTYACHTaMH BO BpeMs JIEKIWH, TaOOpaTOpPHBIX 3aHITHA U aHaIu3a
pe3yJabTaTOB CaMOCTOSITEIBLHON pabOThl. DTO OOYCIOBIEHO TEM, YTO IMPU HCCICIOBAHUU U
pEIIeHNN KaKJO0M KOHKPETHOH 3aJaud HMMEeTCs, KaK MPaBHJIO, HECKOJIbKO METO/OB, a 3TO
TpeOyeT pa30opa 1 OLEHKH IETI0H COBOKYITHOCTH KOHKPETHBIX CHUTYaIIHH.

3aHﬂTI/I$[, NMPpOBOAMMBIC ¢ HCITOJIB30BAHUEM HHTCPAKTUBHDBIX TEeXHOJOT Uil

KosuuecTBo yacoB

Ne HanmeHoBaHue pa3jeioB (TeM) BCEro ayj. HHTEPAKTUBHbBIE

qacoB qacbl
1 Jluneiinas anreOpa B KJIACCHYECKOM MAaIlTMHHOM 00Y- 8 4
" |yeHuun
2 ['eomeTrpuueckue METOABI B 33/1a4ax KjIacCUPUKALUU 8 4
3  |Jluneiinas anreGpa B 00y4yeHUH Mojeneit 8 4
Hmozo no oucuunaune: 24 12

Tembl, 3a1aHusg M BOIPOCHI JJI CAMOCTOSITENIbHOM paboThl Mpu3BaHbl CHPOPMHUPOBATH
HaBBIKU MTOMCKa HH(OPMAIH, YMEHHUSI CAMOCTOSATENBHO PACIIUPSTh U YIIIyOJISATh 3HAHUS, MTOJTY-

YCHHEBIC B XOAC JICKIMOHHBIX U IMMPAKTUYCCKUX 3aHATHIH.

ITogxon pa36opa KOHKPCTHBIX CI/ITyaI_II/Iﬁ HAPOKO UCIIOJIB3YCTCA KaK MPCIIOAaBaTCIICM,

TaK U CTyJEHTaMH MPU MPOBEACHUN aHAIN3a PE3YJIbTaTOB CAMOCTOSITEIbHON pabOTHI.

I[J'I}I Jiun ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMU 3O0POBBA MPCAYCMOTPCHA OpraHu3alusd

KOHCYJIBTAIMH ¢ UCMOJIb30BAHUEM DIIEKTPOHHON TOYTHI.
JItst TUI ¢ HApYIIICHUSIMU 3PCHUS:
— B IiedaTHOU popme yBeTrueHHBIM HIpU(TOM,
— B popMe PIIEKTPOHHOTO JIOKYMEHTA.
Jlist TuIL ¢ HapyIIeHUSIME CTyXa:
— B IIeYaTHOU (opme,
— B hopMe IIEKTPOHHOTO JTOKYMEHTA.

Jlist mu1 ¢ HapyIIeHUsIME ONOPHO-/IBUTATENILHOTO arapara:

— B re4atHo# (opwme,
— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.
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Jlns nun ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMU 3JI0pOBbSl MPEAYCMOTpPEHA OpraHU3aIUs
KOHCYJIBTAIIMI C UCTIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

JlaHHbIi epedeHb MOXKET ObITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTUHTE€HTa 00Y-
YAIOIIUXCS.

4, OIIeHO‘IHbIe H METOAUICCKUE MaTEPpHUAJIbI
4.1 OueHo4HbIe CPeACTBA JJIsl TEKYLIEro KOHTPOJS YCIeBaeMOCTH H NPOMEKYTOY-
HOH aTTecTalluHU
OreHouHBIE CpeACTBA MpEIHA3HAYEHBI JJI1 KOHTPOJIA M OLIEHKM 00pa30BaTeNbHBIX J0-
CTIKEHHH 00y4YaroUIMXCsl, OCBOMBIIHUX MPOrpamMMy y4eOHOM TUCIUILTHHBI «Anredpa 1 reoMeT-
pusi»
OneHouHbIE CpPEeNCTBA BKIKOYAET KOHTPOJIbHBIE MAaTEpUaibl ISl IPOBEACHUS TeKyLIero
KOHTPOJIsl B (OpME TECTOBBIX 3aJaHUM, pa3HOYPOBHEBBIX 3aJlaHUI U NMPOMEKYTOYHOM aTTe-
craumuu B (hopMe BOIIPOCOB U 3aJIaHUM K IK3aMEHY.
Texymuii KOHTPOJIb YCIEBAEMOCTH IMPEJCTABIIAET COOON NMPOBEPKY YCBOGHUS y4ye€OHOTO
MaTepuaia, perysipHO OCYLIECTBISIEMYIO Ha IPOTSHKEHUHU cemecTpa. K JocToMHCTBaM 1TaHHOTO
TUIIA OTHOCUTCSl €r0 CUCTEMATUYHOCTbh, HEMOCPEJCTBEHHO KOppeiupyromas ¢ TpeOoBaHHEM
HOCTOSIHHOTO U HETIPEPhIBHOIO MOHUTOPUHIA Ka4eCcTBa 00Y4YEHUSI.
Texyiuii KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB IIPEJICTaBISIET COOOI:
— YCTHBIH OIpOC (IpyNIIOBON WIN UHIUBUAYAIbHBIN);
— [IPOBEPKY BBIIIOJIHEHUS TMCbMEHHBIX JOMAIIHUX 3aJJaHU;
— IPOBE/IEHUE KOHTPOJIbHBIX paboT;
— IpOBEIEHUE KOJUTOKBUYMOB (B IUCBMEHHOM (hopme);
— KOHTPOJIb CAMOCTOSATEIbHON pabOTHI CTYIEHTOB (B MUCbMEHHOMN WM YCTHOM (hopMme).
Jlst caMOCTOSITENbHOM PabOThl UCIONIB3YETCsl Y4eOHO-METOAMYECcKoe olecreueHrne Ha
OYMa)XHBIX M 3JIEKTPOHHBIX HOCHUTENSX. TeMaTHKa caMOCTOSTENbHON paboThl COOTBETCTBYET
COJIEp’KaHUIO pa3ZesioB IUCUUIUIMHBI U TeME JIoMallHero 3agaHus. OcBoeHue marepuana KoH-
TPOJIMPYETCS B NIPOLIECCE IPOBEAEHUS MPAKTUUECKUX 3aHATH.
KoHTpoibHbIe BOMPOCH! U 3ajaHus 1711 IPOBEACHUS TEKYLIEro KOHTPOJIS BEIOMPAIOTCS U3
COJIepKaHUs pa3/JesioB JUCHUIUIMHBL. BBIMOTHEHNE TOMAIIHEro 3aJaHusl 00ecreurnBaeT Hemnpe-
PBIBHBI KOHTpPOJb 3a MPOLIECCOM OCBOEHHUS yueOHOro marepuayia KakJoro oOydarolerocs,
CBOEBPEMEHHOE BBISIBIIEHUE U YCTPaHEHHE OTCTaBaHUM U OIIMOOK.
[IpomexyTouHas aTrecTalus MO UTOraM OCBOEHHUS TUCLUIUIMHBL: 1 cemecTp — 3ader u
9K3aMEH; 2 CEMECTp — 3a4eT U dk3aMeH. [IpomexyTouHas arrecranus MpeacTaBieHa TUIIOBBIMU
3a/ladyaMM 110 BCEM INPOMIEHHBIM T€MaM, a TaK K€ 3K3aMEHAIlMOHHBIMHU BOIIPOCAMU IO JIEKIH-
OHHOMY MaTepuaiy.
K ¢opmam nucbMEHHOro KOHTpPOJISI OTHOCUTCS KOHTPOJIbHas padoTa, KOTopas sBIsEeTCS
OJTHOW M3 CIOKHBIX (hOpM MPOBEPKU; OHA MOKET MPUMEHSThCA Ul OLIEHKU 3HaHUH 1o 6a3o-
BbIM M BapUaTUBHBIM TUCIUIUIMHAM Bcex IUKIOB. KoHTpoibHas paboTa, Kak MpaBUilo, COCTOUT
U3 HEOOJIBIIOr0 KOJIWYECTBA CPEJHUX MO TPYAHOCTH BONPOCOB, 3a7ay WIN 33aJaHHUN, TpeOyro-
HIMX [OMCcKa 000CHOBAHHOTO OTBeTa. Bo BpeMsi MpoBepKH M OLIEHKH KOHTPOJBHBIX MUCHhMEH-
HBIX pabOT MPOBOJMUTCS aHAIU3 PE3YJIbTATOB BBITOJIHEHHS, BBIABISIOTCS TUIMYHBIE OIIMOKH, a
TaKk)Ke MPUYMHBI UX nosBiaeHUs. KoHTponbHas paboTa MOXKET 3aHUMaTh 4acTh WJIM IOJIHOE
yueOHoe 3aHsATHE C Pa300pOoM MPaBUIIBHBIX PEIEHUH Ha clieAyrolieM 3aHsaTuu. [lepeueHb KOH-
TPOJIBHBIX padOT MPUBENIEH HUXKE.
OneHouHble cpeAcTBa AJIs UHBAJIUJOB U JIMI] C OTPAHMYEHHBIMHA BO3MOYKHOCTSMHU 3710PO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUIYATbHBIX MCUXOPU3NUECKUX OCOOEHHOCTEH.

— MpU HEOOXOIMMOCTH MHBAIMAM U JIMIIAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pO-
Bbs IIPEAOCTABIIACTCS JOMOJIHUTEIBHOE BPEMS /7S TIOATOTOBKH OTBETA Ha SK3aMEHE;

— IIpU TPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB 00yUEHHs] MHBAINIOB H JIUIL C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIOIb30BAHNE TEXHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBHUIYaTbHBIMH OCOOCHHOCTSIMU;
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— IIpu HGO6XO,Z[I/IMOCTI/I JJIA o6yqa101unxc;1 C OI'paHUYCHHBIMU BO3MOXHOCTAMU 310POBbA

U MHBAJIMAOB IIpoucaypa OUCHUBAHUSA PE3YJILTATOB 06y‘-ICHI/I$I 10 AUCHUIIMHE MOXKET ITPOBO-
JUTBCA B HCCKOJIBKO 3TaIloOB.

[Ipouenypa oleHUBaHUs PE3yabTATOB OOYYCHHS WHBAIUAOB U JIMI[ C OTPAHHYCHHBIMH

BO3MOYKHOCTSIMU 3/I0POBbSI 10 TUCHUIUIAHE (MOAYIIIO) MPEAyCMAaTpPUBACT MPEJIOCTABICHUE HH-
¢dopmanuu B hopMax, aJanTHPOBAHHBIX K OTPAHMYCHUAM UX 370POBBS M BOCHPUATHS HHPOpMa-

110507
Jns muu ¢ HapyleHUs MU 3pEHHUS:
— B IIEYaTHOU (bopMe YBCIUWYCHHBIM I_HpI/I(l)TOM,
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
— B (hopme aynuodaiina,
— B meuatHoi popme Ha si3bike bpaiins.
J1ist T ¢ HApyIIEHUSMH CITyXa:
— B mieuatHoi popme,
—B (1)opMe QJICKTPOHHOI'O JOKYMCHTA.
Jns muu ¢ HapyleHUsIMU ONIOPHO-JIBUTaTEIBLHOTO arnapara:
— B IIeYaTHOM (opme,
— B (hopMe IIEKTPOHHOTO JOKYMEHTA,
— B ¢popme ayauodaiina.
JlaHHBIN TIepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00Y-
YAaIIUXCs.
CTpyKTypa OLEHOYHBIX CPEACTB AJIsl TeKylIeil U MPOMeKYTOYHOM aTTecTauuu
HaumenoBanue
Ne Kox u nanmeHoBanue OLIEHOYHOT'O CPEJICTBA
PesynbraThl 00y4yeHus
n/n UHAMKATOpa . IIpomexxyTouHas aTre-
Texkylmuii KOHTPOJIb
cranusa
. VK-1 Pemenue 3amau | 3ananue uis
1 OCHOBBI MAaTPUYHOM aJI- VK-1.1 CaMOCTOSTENBHON
reOpbl VK-1.2 PpaboTHI ¥ IPOMEXKY-
TOYHOM arrecTanuu 1-9
. Pemrenne 3amau | 3ananue i
Cucremsl JIMHCHUHBIX VK-1 CaMOCTOSTENLHOM
2 | anreOpanyecKkux ypas- VK-1.1 paboThI ¥ IPOMEKY-
HEeHMUit VK-1.2 TOo4HOM artectarmu 10-
19
Pemenue 3amau, | 3ananue mis
Oupenenurend W WX VK-1 KOHTPOJIBHAS pa- CaMOCTOSITENbHOM
3 9 VK-1.1 6oTa pabOThI U IPOMEXKY-
CBOHCTBA VK-1.2 TOYHOM arrecranyu 20-
48
VK-1 3aganue ajs
Teopus u MeTOBI pe- OIlK-1 Pemmerue saa, caf/IOCTOﬂHTeHLHof?I
KOHTpOJIbHAs pa-
4 | IICHU MAaTPpUYHBIX OIlIK-1.1, paboThI ¥ IPOMEXY-
5 OIIK-1.2 Gora TOYHOM arrectanuu 49-
YpaBHCHHUU )
51
VK-1.1 3amanue mis
BeKTOpHaSI anre6p a. OIIK-1 Pemenne saza, CaMOCTOSITeIILHOM
. KOHTPOJIbHAA pa-
5 | JIuHeiibie ypaBHEHUS B OIlK-1.1, 6oTa paboThI ¥ IPOMEXY-
reOMETPHH OIIK-1.2 TOYHOM arrecTauuu 52-
57
VK-1 Pemenue 3agau
3aganue ajs
VK-1.1 caﬁocmﬂiem}loﬁ
JIuneitHple mpocTpan- VK-1.2
6 6 OITK-1 pabOThI U IPOMEXKY-
CTBa 1 MHOIroo0pasust TOYHOM arrecTauuu 58-
OIIK-1.1, 63
OIIK-1.2
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VK-1

Pemenue 3amau

3amanue mis

HopmupoanHbie 1po- iﬁj; CaMOCTOATEIbHOM
7 | ctpanctBa. OpToro- 0 HK-.l PabOTHI ¥ IPOMEKY-
HAIbHBIE CHCTEMBI OIK-1.1 TOYHOM arTecTanyu 64-
OIIK-1.2 66
JIuHeiHbIE onepaTopsl. Pemenue 3amau, | 3azanue 1
CoOCTBEHHBIE BEKTOPBI YK-1 KOHTpOJIbHAs pa- | CAMOCTOATCIRHON
8 VK-1.1 paboTHI ¥ IPOMEXKY-
H COOCTBEHHbIC 3HAYC- VK-1.2 Gora TOYHOM arrecTanuu 67-
HUSA 73
VK-1 Pemcnue 3amau
VK-1.1 3amanue I
’Kopnanosa kanoHnYE- VK-1.2 CaMOCTOSITEIILHON
9 | ckas ¢popma JIMHEHHOTO OIIK-1 paboThl U IPOMEKY-
omeparopa OIIK-1.1, TOYHOIf arTecTanyu 74-
OIIK-1.2 83
VK-1
VLl Pemenne 3amau Saxanme i ]
1o | Hopmaibibie u ynnrap- VK-1.2 cal\gOCTOﬂTem’HOH
HEIE ManI/IHI)I OHK']. pal OTI:I 1 IIPOMCIKY-
OIK-1.1, TOYHOM arrecrarnyu 84-
OIIK-1.2 88
Pemenue 3amau | 3azanue s
Matpuna @ypswe. [luc- VK-1 CaMOCTOSITETHEHOM
11 | kpeTHOE mIpeoOpa3oBa- VK-1.1 paboTHI U IPOMEXY-
nue Oypoe VK-1.2 TOYHOM arrectayu 89-
99
CuHTyIsIpHBIC YHCIIa U Pemenue 3amay | 3anauue s
CHHTYJISIPHBIE BEKTOPBHI. VK1 CaMOCTOATCIEHOM
12 VK-1.1 PpaboTHI B IPOMEKY-
MeTtox HaMMEHBITIX o
VK-1.2 TOYHOM arTecTalfy
KBaJpaToB 100-110
OIIK-1 Pemrenne 3agau, | 3ananue mis 3
OIK-1.1, KOHTPOJIbHAs Pa- CaMOCTOSITEILHON
13 | KoMIIeKCHEIC YHciia OITK-1.2 Gota pa60T111 U IIPOMEKY-
TOYHOU aTTeCCTALlNU
111-122
. Pemenue 3amau | 3azanue s
OcHOBBI a0CTpaKTHOM O?YIIY(Kl_ll 3 CAMOCTOSTENBHOM
14 | anreOpsbl: TPYyMIIbI, OHK-ll 2’ PaboTHI U POMEKY-
KOJIBbLIA, TI0JIS ' TOYHOU aTTeCTalluu
123-126
OIIK-1 Pemenue 3amau | 3anaunue juis
15 O61mmas Teopust anredpsl OIIK-1.1, CaMOCTOATEIBHOM
MMOJIMHOMOB OIlK-1.2 pabOThI U IPOMEKY-
TO‘JHOﬁ arrecraluu
OIIK-1 Pemenue 3amau | 3ananue juis
16 Anrebpanyeckue MHO- OIIK-1.1, CaMOCTOSATENBHON
roo6pa31/1$1. OIlK-1.2 PpaboThI U IPOMEXKY-
TOYHOM aTTeCTalNH
OIlK-1 Pemenue 3amau | 3ananue s
17 | KBagpatuunsie popmbl g];][[((ll 12 Ca]\gOCTO”TeHBHOH
-1. paboOTBI U IPOMEKY-
TOYHOM aTTeCTalllH
. OIlIK-1 Pemrenue 3anau | 3amanme nus
18 ConpsiKeHHBIN onepa- OIIK-1.1, CaMOCTOSITEIILHON
TOp OIlK-1.2 paboThI ¥ IPOMEXKY-
TO‘lHOﬁ arTrecralunuu
OIIK-1 P 3aganue ais
19 | CrexTpanbHble 3a/1a41 CIICHUC 3a/1a1 A
p A OIIK-1.1, CaMOCTOSITCIILHOM

19




OIlK-1.2 paboTHI ¥ IPOMEXY-
TOYHOH aTTecTallu
OIlK-1 Pemenne 3amau | 3amanue 1A
20 TeH30pel 1 MHOrOMEp- OIIK-1.1, CaMOCTOATENBHON
Has ayredpa OIlIK-1.2 PabOTHI M IPOMEKY-
TOYHOH aTTeCcTalllu
OIIK-1 Pemienue 3amau | 3amanue qis
21 OcHoBbl uddepeHu- OITK-11 CaMOCTOATEIbHON
AJIbHOM T€OMETPHH OITK-1.2 paboThI ¥ POMEKY-
TOYHOH aTTecTalliu
Tomnonoruuekue mnpo- OITK-1 Perienue 33124 | 355aune s
29 crpaHncTBa. OCHOBBI ajl- OIIK-1.1, CaMOCTOATEIIBHOM
reGpanyecKoi TOIoIIO0- OIIK-1.2 pabOTHI M MPOMEIKY-
TUU TOYHOH aTTeCTallluu
JIuneiinas aiarebpa B OIK-1 Pemenue 3amau | 3amamme ama
CaMOCTOSTEIBHOMN
23 | KJIaCCUYECKOM MallIuH- OIlK-1.2 paGOTE! H IPOMEXKY-
HOM 00y4YeHHH TOYHOM aTTeCTaINH
['eomeTpuyecKue METO- Pewenne 3amau | 3ananme i
OIIK-1.2 CaMOCTOSATEFHON
24 | OBl B 3aJa4ax KJIAcCH-
PpaboTHI U IPOMEXKY-
bukanuu TOYHOI aTTecTauuy
Pemenue 3amay, koH- | 3amaHue s
25 Jluneitnas anreOpa B OIIK-1.2 TponbHas pa-60Ta CaMOCTOATELHON
o0y4eHuHU MoJienei paboTHI ¥ POMEKY-
TOYHOM aTTecTalyu

IMoka3aTenu, KpUTEPHHU U MIKAJIA OLleHKH ¢()OPMUPOBAHHBIX KOMIIeTEeH M

CooTBeTCTBHE IMOPOrOBOMY VPOBHIO OCBOCHHS KOMIIETEHITHM IJIAaHUPYCMBIM PC-
3yJibTaTaM O6y‘leHH}I " KpUTCPUAM UX OLICHHUBAHUA (OHCHK&Z YAO0BJETBOPUTEJIBbHO /3a‘lTEHO):

VK-1
VK-1.1

3HaTh

YMmerh

Baagern

VK-1.2

3HaThL

YMmernb

Baagern

CIoco0eH OCyIIeCTBJIATh MOMCK, KPUTHYECKHI AHAJIM3 M CHHTe3 MHpoOpMa-
MU, IPUMEHATH CHCTEeMHbIH MOAXO0/ AJIsl pellieHusl OCTABJEHHbIX 3a/1a4;
BriOupaer onTUManbHBIN BapuaHT pPeLIeHUs 3aJjaui, apryMEHTHPYsI CBOM BBIOOD

MeTo bl KPUTHYECKOTO aHaIN3a M OLEHKH COBPEMEHHBIX HAyUHBIX JTOCTHKEHUN
JUI PELEHUs TUIOBBIX 33]1a4 B IMHEHHBIX, €BKIMIOBBIX, YHUTAPHBIX ITPOCTPaH-
CTBaX, B €BKJIMJIOBOW M HEEBKJIUJOBOM Fr€OMETPUU

AHanu3upoBaTh BXOJIHBIE IaHHBIE, OCYIIECTBIIATh aHAJIU3 U CUHTE3 MHPOpPMaIUK:
MIPUMEHSTh METO/IbI JINHEHHOW ainreOphbl M aHaTUTUYECKON reOMETPUH pelIaTh
TUIIOBBIE 3a/1a4X IO BCEM MPONICHHBIM TEMaM MPE/UI0KEHHBIM CIIOCOO0M
UccnenoBanuem mpobiaem npodeccHoHaTbHON AeITENHFHOCTH ¢ TPUMEHEHUEM
aHaJIM3a, CUHTE3a U IPYIrUX METO/I0B UHTEIUIEKTYaIbHON JEATEIIBHOCTH
Ocy1ecTBisieT MOMCK He00X0AUMON HHGOpMaIUK, ONUPAsICh HAa PE3YJIbTaThl
aHaJIM3a [IOCTABJIEHHOM 3a/1a4K

CrniocoGeH npuMeHsATh (GyHIaMeHTalIbHbIe 3HAHUS, TOTy4eHHbIE B 00JIacTH MaTe-
MaTHYECKUX U (WJIM) €CTECTBEHHBIX HAaYK, U UCIOJIb30BATh X MPU aHAJH3E Mpel-
METHOW 00J1aCTH, @ UMEHHO: TEOPHUIO alnredpbl MAaTPUI] U OMPEIEIIUTENEH; METOIbI
pELIEHNI CUCTEM JIMHENHBIX YPABHEHM; OCHOBBI TEOPUH JIMHENHBIX IPOCTPAHCTB
Y JIMHEWHBIX ONepaTOPOB; CBOMCTBA M YPAaBHEHHSI OCHOBHBIX T€OMETPUUYECKUX 00-
pa3oB, JOMYCKaIOTCS OUTMOKH B BEIYUCIEHUX M MMOTPELUTHOCTH MTPOrHO3a
[TonydaTs HOBBIE 3HAHUS HA OCHOBE aHAJU3a, CUHTE3a U IPYTUX METOJIOB. YMETh
MCIOJIb30BATh PA3IMUHBIC aNreOpandeckue METOIbl YMEHbIICHHS TPH3HAKOBOTO
IIPOCTPAHCTBA, AJI JAIBHEHIIETO MOCTPOSHUS IPOTHOCTUYECKUX MOJEIIEH;
BrisiBiieHHeM COBpEeMEHHBIX MPOOJIEeM M HCIOJIb30BAHUEM aJCKBAaTHBIX METOIOB
JUTSl UX pEIIeHUs, 8 MIMEHHO COBPEMEHHOM BBIYMCIIMTEIILHON TEXHUKOW B 00BEME,
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HEOOXOMMOM JIJIsl PEIICHHS OTPEIeTICHHOTr0 Habopa y4eOHBIX 3a1a4

OIIK-1 Croco0eH NPUMEeHATh eCTECTBEHHO-HAYYHbIE U 001eMHKeHEePHbIe 3HAHUS,
MeTOoJbl MATEMATHYECKOI0 AHAJIN3a U MO/1eJIMPOBAHNS, TEOPETHYECKOI0 U
IKCIEPUMEHTATBHOI0 HCC/IeI0BaHNUS B IPO¢eCcCHOHATBHOM esiITeJIbHOCTH.

OIIK-1.1 CnocobeH mMpUMEHATh CUCTEMHBIN MOAXO0/] K aHAJIN3Y MPeaIMETHOH (TTPOOIeMHOM)
obactu B mpoecCHOHATLHOM e TEIIBHOCTH

3HaTh Crnioco0eH npuMeHsATh pyHAaMEHTaIbHbIE 3HAHUS, TOTYYCHHbIE B 00JaCTH MaTe-
MaTHYECKUX M (MJIM) €CTECTBEHHBIX HAYK, M HCIIOJIb30BaTh UX MPHU aHAIU3E MPe/-
METHOM 00JIaCTH, a8 UMEHHO: TEOPHUIO ajIreOpbl MaTpUIl U ONPEACTUTENEH; METOIbI
peLICHUI CUCTEM JIMHENHBIX YPABHEHUM; OCHOBBI TEOPUH JINHEWHBIX IIPOCTPAHCTB
Y JTMHEMHBIX ONEPaTOPOB; CBOMCTBA M ypaBHEHUSI OCHOBHBIX F€OMETPHUECKUX 00-
Pa3oB, NOMYCKAOTCS OMIMOKHM B BBIYMCIICHUSX U MTOTPEIIHOCTH IMPOTHO34,;

Ymerb Hcnonp30BaTh CyLIECTBYIOMIME TUIIOBBIE PEILIEHUS U I1a0JIOHBI IPOSKTUPOBAHUS
IIPOrpaMMHOT0 oOecreueHus,, IPUMEHATh (PyHIaMEHTaJIbHbIC 3HAHUS, MOJYYECH-
HBIC B 00J1aCTH MaTeMaTHYSCKUX M (MJIM) €CTECTBEHHBIX HAYK, U CIIOJIb30BATh HX
B IpOeCCHOHATIBHON IEATEIIBHOCTH, 3 UMEHHO CTPOUTh MaTeMaTU4ecKHe Mo/jie-
JIM SKOHOMHYECKHX CYOBEKTOB ISl peann3any HHPOPMAMOHHOW MOIEIH

Baaners  [IpoexkTupoBaHHEM CTPYKTYp JAaHHBIX C MCIOJIb30BAaHHEM (DyHIaMEHTAIbHBIX
3HaHUH, MOJYYEHHBIX B 00JaCTH MaTeMaTHYECKUX M (MJIM) €CTECTBEHHBIX HayK,
IIOCTPOCHHE MATPUI] PU3HAKOB, JJIS AIbHEHIIEro MOJTy4YeHUs! IPOTHO3HOTO pe-
3ynbTara.

OIIK-1.2  CnocoGeH npUMEHSTh COBPEMEHHbIE HHPOPMALMOHHO-KOMMYHUKALMOHHBIE TEX-
HOJIOTUHU U NIPOTPAMMHBIE CPEJCTBA, B TOM YHCJIE OTEYECTBEHHOIO ITPOU3BO/JICTBA,
IIPU PELIeHNH 33134 Npo(HecCUOHAIbHON AeITeIbHOCTH

3HaTh OTteuecTBEHHBIM U MEXIYHApOJIHBIA OMBIT B 00JaCTH MaTEeMAaTUYECKUX U (MJIN)
€CTECTBEHHBIX HAyK, U UCMOJb30BATh UX B MPO(ECCHOHAIBHON JesITeIbHOCTH, a
MMEHO TOJIb30BaThCs KJIACCHUYECKUMHU allTOPUTMaMM DPELIEHUs anreOpanyecKux
3az1ad.

Ymern Hcnonp30BaTh CyIIECTBYIONIME THUIIOBbIE pElIEHUS M IIa0JOHBI MPH aHAINU3e
BXOJIHBIX JaHHBIX, IPUMEHATh U3BECTHBIE AJITOPUTMBI, TIO3BOJIIOIINE YIPOCTUTh
pellleHre CTaHIapTHBIX YY€OHBIX 3aj1au.

Baaners  I[IpoBeneHue HaOMIOEHUN U U3MEPEHUH, COCTaBIEHUE UX ONHMCAHUN U popMyiu-
POBKa BBIBOJIOB, @ UMEHHO MOCTPOCHHUE MATpPHUIl IPU3HAKOBB MHOTOMEPHOM IPO-
CTPaHCTBE, /IS aJbHEHNILEro MOJIyYeHNs IPOTHO3HOIO PE3yIbTaTa.

MFE-7 Crnioco0eH npuMeHsATh MeTOAb! AU depeHIInaIbHON TeOMETPUN

MF-7.1 [IpumeHsieT MeTOoABl TOMOJOIMYECKOTO aHajiu3a JUIsl OMMCAaHUS TJI00aTbHbBIX
coiictB nanHbiX (TDA, persistent homology — 0630pHO)

3HaTB OcCHOBHBIE NTOHATHUS TOMOJOrMYecKoro aHanusa AaHHbIX (TDA): Tonomornueckoe
MIPOCTPAHCTBO, CUMILIMIMAIIBHBIN KOMIUIEKC, GUIbTpAIUs, IEPCUCTEHTHAs TOMO-
JoTHSl.

Ymern Busyanu3upoBath MoJIyueHHYIO TUarpaMMy MePCUCTEHTHOCTH.
Wnentudunuponars IIyMoBble 0apbl (KOPOTKHE) U CTPYKTYpHbIE Oapbl (AJIUH-
HEBIE).

Baaners  CrnocoOHOCTBIO MPUBOIUTH MpUMEpH! 3a1ad, rae TDA Mmoxer ObITh NpUMEHEH
(xnmacrepu3zanusi, aHanu3 GopMbl 00JIaKa TOUEK, MOMCK HUKINYECKUX CTPYKTYP).
HaBbikom cpaBHeHMst pe3ynbTaToB TDA ¢ MHTYWTHUBHBIM MpPEACTaBICHHUEM O
(dbopMe TaHHBIX (HanmpuMep, Kpyr — OJuH JIMHHBI Hi O6ap).

CooteercTBrie 0230BOMY YPOBHIO OCBOEHHs KOMIIETEHIHH MIAHUPYEMBIM PE3yJIbTa-
TaM OOYUYCHUS U KPUTEPUSIM MX OIICHHBaHHs (OLICHKA: XOPOIIIO /32a4TEHO):
VK-1 croco0eH OCyIecTB/ISITh NOMCK, KPUTHYECKHI aHAJIN3 M CHHTe3 HH(popManuu,
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VK-1.1

3HaTh

YMmernb

Baagern

VK-1.2

3HaTh

YMmerh

Baagernb

OIIK-1

OIlIK-1.1

3HaTh

YMmernb

Baanersb

OIIK-1.2

NPUMEHATH CHCTEMHBIH IOAXO0/ JJIsl peLIeHUsI OCTABJCHHbIX 3a/1a4;
BriOupaer onTUManbHbIN BApUAHT PEIICHUS 33a4, apryMEHTHPYsI CBOI BEIOOD

MeTobl KPUTHUECKOT0 aHAJIN3a U OLEHKH COBPEMEHHBIX HAyYHbBIX JOCTHKEHUI
JUIsL PELLIEHUs TUIOBbIX 33]1a4 B IMHEHHBIX, €BKIMIOBBIX, YHUTAPHBIX IPOCTPaH-
CTBaxX, B €BKJIM/I0BOW U HEEBKJIUI0BOW r€OMETPHUH, BBIOUPATh HY>KHbIE METO/bI
JUIsl pEIIEHNs] KOHKPETHBIX 3aJa4, 3HAeT CIAEACTBUS U JOKA3aTEIbCTBA TEOPEM C
HEOOJIBIIIMMHU HeJl0UeTaMU

AHaIM3UPOBATh BXO/HBIC JaHHBIE, OCYIIECTBIISTh aHAIN3 U CHHTE3 UHPOPMALIUU:
IPUMEHSATh METO/Ibl JIMHEHHOMN anreOpbl U aHATMTUYECKON T€OMETPUHN PelIaTh
TUIIOBBIE 33JIa4H 10 BCEM MPOHAECHHBIM T€MaM MPESI0KEHHBIM CIIOCOOOM C Tpe-
Oyemol JoKa3aTesIbHON 0a30i

['my6okuM uccnenoBanueM npodaeM mpohecCHOHATBHON AEATEIBHOCTH C IPUME-
HEHMEM aHaJIM3a, CHHTE3a U APYIHX METO/I0B MHTEIJIEKTYaIbHOM JesATeIbHOCTH
OcymiecTBisieT HOUCK HEOOX0IMMON MH(POPMALINH, OTIHPASICh HA PE3yJIbTAThI aHa-
Ju3a MOCTaBJICHHOM 3a1aun

Crioco0eH puMeHsTh (hyHITaMEHTAIbHBIC 3HAHUS, IOTYYCHHBIE B 00JIACTH MaTe-
MaTUYECKHUX U (MJIM) €CTECTBEHHBIX HAYK, U UCIIOJIb30BATh UX MPHU aHAIM3€E Mpe.-
METHOW 00J1aCTH, @ UMEHHO: TEOPUIO alNreOpbl MATPUI] U ONPEACIUTENEH; METOIbI
pELICHUI CUCTEM JINHEHHBIX YpaBHEHUN; OCHOBBI TEOPUH JIMHEHHBIX IPOCTPAHCTB
Y JINHEHHBIX OIEpaTOPOB; CBOMCTBA U YPaBHEHUSI OCHOBHBIX T€OMETPUUYECKUX 00-
pa3oB, JOIMYCKAIOTCS HE3HAYUTEIbHBIE OIMIMOKU B BBIYUCICHUAX U NOTPEIIHOCTH
nporHo3a He 6osee 10%

[Tony4aTh HOBBIE 3HaHUS W3 Pa3IMYHBIX, B TOM YHCJI€ HHOCTPAHHBIX HCTOYHUKOB,
Ha OCHOBE aHAJIN3a, CUHTE3a U IPYTMX METOJ0B. YMETh UCIIOJIb30BaTh PA3JINYHbIC
anreOpanyeckre METOAbl YMEHbBILIEHHs TPU3HAKOBOI'O MPOCTPAHCTBA, IS Aajb-
HEHIIEro MOCTPOEHHUSI IPOTHOCTUYECKUX MOJIEIIEH;

BeisiBieHreM COBpeMEHHBIX MPOOJIEM M MCIOJB30BAaHMEM aJI€KBATHBIX METO/I0B
JUISL X pEIleHUsl, 3 UMEHHO COBPEMEHHOW BBIUMCIMTEIbLHOW TEXHUKON B 00bEME,
HEOOXO/MMOM JUIsl PELIeHUs] ONpeesIeHHOro Habopa HeCTaHJIApTHBIX YYEOHBIX
3a1a4

Croco0eH NPUMEHSATh eCTECTBEHHO-HAYYHbIC M 001IeHHKEHEPHbIC 3HAHUS,
MeTOAbl MATEMATHYECKOr0 AHAJIHU3A U MOJeJIMPOBAHNS, TEOPETHYECKOI0 U
IKCINEPUMEHTAJBHOI0 HCCIeI0BAHUSA B NP0 eCcCHOHATBHOM 1esITeTbHOCTH.
Crnoco0OeH NMpUMEHSTh CUCTEMHBIN MOAXO0/ K aHaIU3y NpeaIMETHON (poOIeMHON)
o0acTH B po(hecCHOHAIBHON AEATENbHOCTH

CnocoOeH npuUMeHATh (yH/IaMEHTalbHbIE 3HAHUS, MOJyYEeHHbIE B 00JaCTH MaTe-
MaTHYECKUX M (MJIM) €CTECTBEHHBIX HAyK, M UCIIOJIBb30BaTh UX MPU aHAIM3E Mpej-
METHOW 00J1acTH, a UMEHHO: TEOPHIO aareOpbl MaTPUIL U ONIpeAeTuTeNeH; METOIbI
pELIEHUI CUCTEM JIMHEWHBIX YPaBHEHUI; OCHOBBI TEOPUHU JIMHENHBIX POCTPAHCTB
U JIMHEHHBIX OMEepaTopoB; CBOMCTBA U YPAaBHEHUSI OCHOBHBIX T€OMETPUUYECKUX 00-
pa3oB, JOMYCKAIOTCS OMIMOKH B BRIYMCICHHUSIX M MOTPELIHOCTH MTPOrHO3a
Hcnonp30BaTh CyIIECTBYIOIINE THIIOBbIE PEIIEHUS U IIA0JIOHBI MPOSKTHUPOBAHUS
IPOTPaMMHOT0 OOecIieueHus, IPUMEHITh (PyHIaMEeHTaJIbHbIC 3HAHMS, MOJYYeH-
HbI€ B 00J1aCTH MaTeMaTUYEeCKUX U (UJIM) €CTECTBEHHBIX HayK, U UCIOJb30BATh UX
B IPOoeCCUOHATILHOM JEATENIbHOCTH, @ UMEHHO CTPOUTh MaTEeMaTHUYECKUE MOJIEITN
SKOHOMMUYECKHUX CYOBEKTOB JUIsl peain3aiy HH()OpMalMOHHONW MOIETH
[TpoexTrpoBaHUEM CTPYKTYP JAHHBIX C UCIOJIb30BaHUEM (DyHIaMEHTAIbHBIX 3HA-
HUI, MOJy4YeHHBIX B 00JaCTH MaTeMaTHYECKUX U (MJIM) €CTECTBEHHBIX HaykK, IO-
CTPOEHHE MaTpPUIl IPU3HAKOB, YMEHbILAS UX Pa3MEPHOCTD, M JalbHEUIIEro IMo-
JY4EHUsl IPOTHO3HOI'O Pe3yJIbTaTa.

CriocobeH MpUMEHSATh COBpEMEHHbIE HHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEX-
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HOJIOTMH U TIPOTrPAMMHBIE CPEJICTBA, B TOM YHCIIE OT€YECTBEHHOTO ITPOU3BOICTBA,
IIPH PEIICHUH 33729 TPO(HEeCCHOHATLHOU IeATETbHOCTH

3Hatp OTe4eCTBCHHBIH M MEXIYHAPOIHBIA OMBIT B 00JACTH MaTeMaTHYSCKUX U (WJIN)
€CTECTBCHHBIX HAayK, M UCIOJb30BaTh UX B MPO(PECCHOHAIBHON NEATEIBHOCTH, a
MMEHO I0JIb30BAThCSl KJIACCHYECKUMHU AITOPUTMAMH PEHICHHs anreOpandecKux
3ajad, ¢ MOJPOOHBIM TEOPETUYECKUM 00OCHOBAHHEM.

Ymerb Hcnonp30BaTh CYHIECTBYIOIIME THUIOBBIC pEUICHUS M IIAOJOHBI IPU aHAIHU3E
BXOJHBIX JaHHBIX, IPUMEHATh U3BECTHBIC AITOPUTMBI, MMO3BOJISIOLINE YIIPOCTUTH
pellieHre CTaHIaPTHBIX W HECTaHJAPTHHIX yU4eOHBIX 3ajau.

Baagers [IpoBeneHue HaOMIOIEHUI U U3MEPECHHIA, COCTABICHUE UX OMHCAHUN U (popMyIH-
POBKa BBIBOJIOB, & UIMEHHO IIOCTPOCHHE MATPHUILl IPU3HAKOBB MHOTOMEPHOM IIPO-
CTPAHCTBE, ISl JAIBHEHIIEr0 MOJYYEHUS IPOTHO3HOTO PE3YIIbTATA.

CootBercTBre IPOABUHYTOMY YPOBHIK) OCBOEHUS KOMIETEHLUUN MIIAHUPYEMBIM pe-
3yJabTaTaM OOyYEeHHUS U KPUTEPHUSAM UX OLICHUBAHUS (OIICHKA: OTJIMYHO /3a4TEHO0):
VK-1 croco0eH OCylecTB/ISTh NOMCK, KPUTHYECKHI aHAJIM3 M CHHTe3 HH(oOpMaluu,
NPUMEHATH CUCTEMHBII MOAXO0/ Il PellleHUs] MOCTABJIEHHBIX 32/1a4;
VK-1.1  BpiOupaeT ONTUMAJIBHBINA BapUAHT PEIICHUS 3a/1a4H, apTYMEHTUPYS CBOW BHIOOP

3HaTh MeTo/1bl KPUTUYECKOTO aHAJIN3a U OLEHKHU COBPEMEHHBIX HAyYHBIX JOCTHXKEHUN
JUISL PElIeHUs TUTOBBIX 33/1a4 B TUHEHHBIX, €BKIMOBBIX, YHUTAPHBIX TPOCTPaH-
CTBaX, B €BKJIUIOBOM M HEEBKJIUJIOBOW F€OMETPUHU, BEIOUPATH HYKHBIE METOIbI
JUTSI pEIIeHUs] KOHKPETHBIX 3a/1a4, 3HACT CIEACTBUSI U JOKA3aTEIbCTBA TEOPEM

Ymern AHaIM3UPOBATH BXOAHBIC JaHHBIC, OCYIIECTBIISTh aHAIN3 U CHHTE3 HHPOPMALIUH:
MPUMEHSITh METO/IbI INHEHHOW anreOphbl U aHATUTUYECKON reOMETPUH peliaTh
TUIIOBBIE 33JIa4M 110 BCEM MPOHIEHHBIM T€MaM MPeI0KEHHBIM CIIOCOOOM C Tpe-
OyeMoii mokazarenbHOU 6a30ii

Baagers ['my0okum mccienoBanueM mpo0aemM mpodecCHOHATbHON AeSTETFHOCTH C IPUME-
HEHUEM aHAJIN3a, CUHTE3a U JPYTUX METOJOB MHTEUIEKTYaJIIbHON AEATEIbHOCTH

VK-12  OcymecTBisieT MOMCK He0OX0JMMOM HH(OpMAIIHH, OIUPASCh HA Pe3yJIbTaThl aHa-
JM3a MOCTaBJIEHHOM 3a1a4K

3HaTh CnocoOeH npuMeHsATh (PyH/ITaMEHTaJIbHbIE 3HAHUS, IOTYYEHHbIE B 00JIacTH MaTe-
MaTHYECKHX U (UITM) €CTECTBEHHBIX HAYK, U UCIOJIb30BaTh X MPH aHATIH3E Mpe]-
METHOM 00JIaCTH, @ UMEHHO: TEOPHIO aIreOphl MATPHUIL U OTIPEICTUTENCH; METOIBI
pEILIEHNI CUCTEM JIMHENHBIX YPaBHEHNI; OCHOBBI TEOPHH JIMHENHBIX IPOCTPAHCTB
Y JINHEHHBIX ONEepaTOPOB; CBOMCTBA U YPABHEHMSI OCHOBHBIX T€OMETPUUECKHUX 00-
pa3oB, JOMYCKAIOTCS HE3HAYUTEIbHBIE OMIMOKU B BBIYUCICHUSAX U OTPEIIHOCTH
nporHo3a He 6onee 5%

Ymern ITosryuaTe HOBBIE 3HAHUS M3 PA3JIUYHBIX, B TOM YHCJIE MHOCTPAHHBIX HCTOYHHUKOB,
Ha OCHOBE aHAJN3a, CHHTE3a U IPYTMX METOJOB. YMETh UCIIOIb30BaTh Pa3INYHbIE
anreOpanyeckre METOAbl YMEHbBIIEHHUS IPU3HAKOBOT'O MPOCTPAHCTBA, IS Aajlb-
HEHIIEro MOCTPOEHHUSI IPOTHOCTUYECKUX MOJEIIEH;

Baaners  BrlsiBieHHEM COBPEMEHHBIX MPOOJIEM M UCIOJIb30BAHUEM aJ€KBAaTHBIX METOOB
JUISL KX PEIICHUs, & UMEHHO COBPEMEHHOMN BBIUMCIUTEIHLHON TEXHUKON B 00BEME,
HEOOXOMMOM ISl PELIeHUs ONpeesIeHHOro Habopa HECTaHJApTHBIX y4eOHBIX
3a1au

OIIK-1 croco0eH NPUMEHSATh eCTECTBEHHO-HAYYHbIe M 001eNHKeHEePHbIE 3HAHUS,
MeTOAbl MATEMATHYECKOr0 AHAJIU3A U MO/JeJIMPOBAHNS, TEOPETHYECKOI0 U
IKCNEPUMEHTAJBLHOI0 HCCIeI0BAHUS B NIPO(ecCHOHANIBHOI 1esiTeIbHOCTH.

OIIK-1.1 CrnocobeH mpUMEHSATh CUCTEMHBIN MOAXO0M K aHATM3Y MPEAMETHOU (TIpOOIeMHOM )
obnactu B mpodeccrnoHabHON eSATeTbHOCTH

3HaTh CnocoOeH npuMeHATh (yHIaMeHTalbHbIE 3HAHUS, TIOJy4YeHHbIe B 00JaCTH Mate-
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MaTHYECKMX M (MJIM) €CTECTBEHHBIX HAyK, M UCIIOJIB30BaTh UX IPU aHAIM3E Mpea-
METHOW 00J1acTH, @ UMEHHO: TEOPHIO aIreOpbl MaTPUILL U ONIPEAEIUTENICH; METOIbI
pELICHUH CUCTEM JIMHEWHBIX ypaBHEHUH; OCHOBBI TEOPHH JIMHEMHBIX IPOCTPAHCTB
U JIMHEMHBIX OIIEpaTOPOB; CBOMCTBA U yPAaBHEHUSI OCHOBHBIX T'€OMETPUUYECKUX 00-
pa3oB, AOMYCKAIOTCS OIMOKH B BBIYMCICHUSIX U MOTPELIHOCTH ITPOrHO3a

YMmern Hcnonp30BaTh CyIIECTBYIOUIME TUIIOBBIE PELIEHUS U IIA0JIOHBI IPOEKTUPOBAHUS
IPOrpaMMHOr0 OOecliedyeHus, IPUMEHITh (PyHIaMEHTaJIbHbIC 3HAHMSI, MOJYy4YeH-
HbIE B 00J7aCTH MaTeMaTU4ECKUX M (MJIM) ECTECTBEHHBIX HAayK, H MCIIOJIb30BaTh X
B IPO(ECCHOHATILHOMN AEATENbHOCTH, @ UMEHHO CTPOUTh MaTeMaTUUECKUE MOJEIN
HYKOHOMHYECKUX CYOBEKTOB JJIs peanu3any HHHOpMaIIHOHHON MOJETH

Baaners  IIpoexkTupoBaHHEM CTPYKTYp AAHHBIX C UCIOJIb30BaHUEM (PYHJAaMEHTAIbHBIX 3HA-
HUH, MOJTyYeHHBIX B 00JaCTH MaTeMaTHYeCKUX U (MJIM) €CTECTBEHHBIX HAyK, IMO-
CTPOEGHUE MAaTpPULl MPU3HAKOB, I JalbHEHIIEro MOJY4YEHHUS MPOTHO3HOIO pe-
3yJIbTaTa.

OIIK-1.2 CnocoOeH NpUMEHSTh COBpPEMEHHbIE MH()OPMAMOHHO-KOMMYHHKAIIMOHHBIE TEX-
HOJIOTUU U MPOTpaMMHbBIE CPE/ICTBA, B TOM YHCJIE OTEUECTBEHHOI'O IIPOU3BO/ICTBA,
IpY PELIeHUH 3a/1a4 TPo(eCCUOHATIBHON AEATENbHOCTU

3HaTh OTe4ecTBEHHBIN U MEXAYHapOAHbIN OINBIT B 00JACTH MATEMaTUYECKUX U (MJIN)
€CTECTBEHHBIX HAyK, U UCIIOJIb30BaTh UX B NPO(PECCHOHATBHON AEATENbHOCTH, a
MMEHO I0JIb30BAaThCsl KJIACCUYECKUMHU aJIFOPUTMAMM PEIICHUs alre0panyecKkux
3ajay.

Ymern Hcnonp30BaTh CYLIECTBYIOIIME THUIOBBIE pPEUIEHUS M I1IAOJOHBI IPU aHAJIM3E
BXOJIHBIX JJAHHBIX, IPUMEHATh U3BECTHBIC AJITOPUTMBI, TIO3BOJISIONIUE YIPOCTUTh
pelIeHre CTaHAapTHBIX YUEOHBIX 3a]a4.

Baaners IIpoBenenue HaOmOIeHUH U U3MEPEHUH, COCTABIEHUE UX ONUCAHUHA U (HOpMyIIH-
POBKa BBIBOJIOB, @ UMEHHO MOCTPOEHHE MATPHI] MPU3HAKOBB MHOTOMEPHOM IIpO-
CTPaHCTBE, JIS JAJIBHEHUIIIETO MTOIy4eHHs] IPOTHO3HOTO PE3YJIbTaTa.

Kpumepuu OYEHUBAHUA no 3a4emy.

«3aUmMeHoy»: cmyoeHm giadeem meopemudecKumMu 3HAaHUAMU N0 OAHHOMY pa3oeny, ymeem pe-
wams 3a0ayu, OONYCKaem He3HauyumenbHbvie OWUOKU, CMYOeHm ymMeem NPasuibHO 00bIACHAMb
meopemu4ecKull U npaKmu4ecKull Mamepua, uiioCmpupys e20 npumepam U3 KOHMpOIbHbIX
u 1abopamopHvix pabom.

«He 3aUMeHO»: Mamepua He YC80eH WU YCB0eH YACMUYHO, CIYOeHm 3ampyoHsaemcs npuge-
cmu npumepsbl N0 OCHOBHLIM NPOUOEHHLIM MeMam, 0080JbHO O2PAHUYEHHbIU 00beM 3HAHUU
NPOSPAMMHO20 NPAKMUYECKO20 MAMeEPUad.

OneHouHble cpeAcTBa A MHBAJIMIOB U JIMIl C OTPAHUYEHHBIMUA BO3MOYKHOCTSAMH 370PO-
BbsI BBIOMPAIOTCS C YYETOM UX UHIUBUAYATbHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— MpU HEOOXOIUMOCTH MHBAIMJAM U JIMIIAM C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pO-
Bb [IPEIOCTABIISAETCS JOMOJHUTEIHLHOE BpeMs JIJIsl IOJATOTOBKU OTBETA HAa 3K3aMEH€E;

— IIpU MPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3YIbTaTOB 0OYyUEHHs] MHBAINIOB M JIUIL C
OTpaHUYEHHBIMHU BO3MOXHOCTSIMHU 3/10pPOBbsI MPEAYCMATPUBAETCS MCIOIb30BAaHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAMBUIYAIbHBIMU OCOOEHHOCTSIMH,

— IIpU HEOOXOAUMOCTH JJIsi 00Y4aIOIINXCSl C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 37I0POBbSI
U WHBAJIMJOB MpOIEAypa OLICHUBAHUS Pe3ylIbTaTOB OOyUYEHHs MO AUCIUILIMHE MOXET IPOBO-
JUTHCS B HECKOJIBKO ATAIOB.

[Iponienypa oneHMBaHUS PE3yJIbTATOB OOYUYEHHs] WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbs 10 JUCHMIUIMHE (MOJYJIIO) MPENyCMaTpUBACT NMPEJOCTaBICHUE UH-
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dopmaru B popmMax, afanTHPOBAHHBIX K OTPAHUYCHUSAM HX 3/10pPOBbS U BOCIIPHUATHS MH(OpMa-
MU

JInst UL ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIMUYCHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst UL ¢ HapyHIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B mieuaTHoi opme,

— B (hopMe DIEKTPOHHOTO JIOKYMEHTA.

JIaHHBII TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTUHTEHTa 00y-
YAIOIIUXCH.

TunoBble KOHTPOJIbHbIE 32JAHUS WM UHbIe MATEPHUAJIbI, HEOOX0AUMbIE /JIsl OLleH-
KM 3HAHUI, YMEHUI, HABBIKOB M (WJIH) ONBITA AeATeIbHOCTH, XapAKTEPU3YIOIIHUX ITANbI
(opMupoBaHUA KOMIIETEHMI B IIpoLiecce 0OCBOeHHs 00pa3oBaTeIbLHOM MPOrpaMMbl

Tema 1. Komnaekcuole uucia

1.1. BeruuciauTts

cos(i +1)

3anucarh JEHCTBUTEILHYIO U MHUMYIO YaCTH KOMILICKCHOTO YHCIIA.
1.2. Haiitu X u yeR:

i—-2)24+3) x vy

3i—1 10 's
1.3. V3Brieub KOPEHDb M3 KOMILUIEKCHOTO YHCIIa
V2 —2i

1.4. BeruncauTe, OTBET 3allucaTh B TPUTOHOMETPUYECKOH, allreOpandeckoi U MoKa3aTeIbHON
dbopmax:
7 = (ﬁ _ I-)S{J
1.5. N300pa3uth 001acTh HAa KOMIIEKCHOM MJIOCKOCTH, 331aBa€MYI0 HEPABEHCTBOM:
z+i—1] <5
1.6. BeraucianTh, OTBET 3amUCaTh B TPUTOHOMETPHUYECKOH, anre0panyecKoil v moka3arenbHOMl
dbopmax:
(V3 —i)3-V2—-2i
Tema 2. Oowan meopus anzeopvl NOIUHOMOB
2.1. BBINIOJIHUTB I€NIEHUE C OCTATKOM
2x® —3x%+x? —5x +7nHa3x*+ 4x3 —x +2
2.2. He ocytiecTBnsis AeNeHUsI U HE UCIIONB3Ys cxeMmy [ 'opHepa HaliTh OCTaTOK OT JEJICHUS T0-
muHoMa 2x° — 3x3 + x?2 —5x + 7Ha5x — 3
2.3. OnpenenuTb KPaTHOCTb KOPHS Xg = 2 MOJMHOMA
2x* —11x*+ 18x? —4x — 8.
Pa3n0xuTh NOAMHOM Ha MHOXKUTEIH.

2.4. Pa3noxuth nonuHoM 2x° — 3x3 4+ x? — 5x + 7 1o cTemneHsaM x, = —2, HCIOJb3Ys CXEMY
I'opuepa.

2.5. TIocTpOUTH NOJIMHOM HaUMEHBIIEH CTENEHH ¢ JeHCTBUTEILHBIMU KOO()DHIMEHTAMH, €CITU
€ro KOPHU:

xg = 2i — 1 kpatHOCTH 1, x; = 2 — i KpaTHOCTU | U x5 = 3 KpaTHOCTH 2.
2.6. Haiitu HO/] nByX moJIMHOMOB
fx)=x—7x*+8x>—7x+7ug(x)=3x>—7x*+3x? -7
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2.7. Tlonb3ysce anroputmMoM EBkima, momgodpars moauaHoMbl M1(X) 1 M2(X) Tak, 4To0bI
fX)M1(x) + g(x)M2(x) = 8(x), rae 6(x) — HOJI monuuromos f(X) u g(x),
f)=x>+3x*+x>+x?2+3x+1uglx)=x*+2x>+x+ 2.

2.8. TMonp3ysce anropurmoM EBkimna, nogodpars noimuHoMsl M1(X) u M2(X) Tak, 4ToOBI
fOOM1(X) + g(X)M2(x) =1, rme f(x) =x* —x®> —4x? +4x+1uglx) =x*> —x — 1.

Tema 3.1 Mampuust u onpedenrumenu
3.1. Berauciuts onpeaenuTeb

1 2 -1 -1
8-1-7 10
a) ,
2 7 4 -5
-1-1-3 1
20 1 0 0 0
1 2a 1 0 0
b)|0 1 2« 0 0
O 0 0 " 1 2a
2cos@ 1 0 .. 00
1 2cos@ 1 0 0
| o 1 2cos@ 0 0
0 0 0 e 1 2cose

-10 -14 16 -30 1

4 8 -10 18 7
3.2. BBIUNCINTE paHT MaTpHUIIbI METOJIOM OKalMJIEHHUSI MUHODOB.
10 18 -22 40 17

1 7 -10 17 -3
3.3. Haiitu o6paTHyt0 MaTpuily K Marpuie A:

1 -3 5
@A=(7 3 1

12 —2 6

2 -5 8 -1
(o 3 12 -2
D)A=15 3 11 7

1 -2 9 5
3.4.* Berauciuts A?, ecitn

1 1 1 - 1

1 < 82 En_l .
A=1| 1 g2 gt . g2-1) | npue = e2m/n

1 gn1 g2m-1)  g(-1)?

3.5. Beruncnuthb
2i 3 2 i—1\T
a)(? i—l—l)'(—i 2—i>
—i 1 1 0
Aq 0 0 Ay
O (N
0 Ay An 0

Tema 3.2 Cucmemol TuHENHbIX YPAGHEH U
3.1. Pemuts ¢ momomkto popmyn Kpamepa cucreMy ypaBHEHHIA:
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2X+3y—-1z=5,
X+Yy+2z=09,
2X—-y+2=3.
3.2. Haiitu ¢pynnamenTanbnyio cuctemy pemenuit st CJIOY
X=2y+z+t=0,
X—-2y+z-t=0,
X—-2y—-z+5t=0.
3.3. BeisicHUTB, 00pa3yloT JIM CTPOKHU KaXKJOW M3 MAaTPHUIL
30 —24 43 -50 -5
A= ( 9 -—-15 8 5 2
4 2 9 -20 -3
4 2 9 -20 -3
B = (1 —-11 2 13 4

9 —-15 8 5 2

byHIaMEHTAIbHYIO CUCTEMY PELICHUH JIJIs1 CHCTEMbI YpaBHEHHIA:
3x;+4x; + 2x3+ x4 +6x5=0
5x1+ 9x; +7x3 +4x, +7x5=0
4x,+3x; —x3— x4 +11x5 =0
Xy +6x5 4+ 8x3+5x, —4x; =0
3.4. ViccnenoBath CUCTEMY ypaBHEHUH Ha COBMECTHOCTD, UCIIONB3YS METO]] HCKJTFOUCHHUS HEU3-

BECTHBIX
24x; + 14x,; + 30x3 + 40x, + 41x; = 28

36x; +21x, +45x; +61x, + 62x; = 43
48x, + 28x, + 60x3 + 82x,4 + 83x; = 58
60x; +35x, + 75x3+ 99x, + 102x; = 69
Ha omenky «3» Oynmer cucTemMa ¢ MEHBIIHM KOJTMYECTBOM ITEPEMEHHBIX.

Tema 4. Bekmopuasa anzeopa

4.1. BbIUMCIUTh MPOEKIUIO BEKTOpA &= (3; 2; 2) Ha OCh BEKTOpa 6}+ & , €CIU Bj= (—l; 4; — 6)
n ¢=(3; 2 -1).

4.2. BekTOpH! & U 6} o0Opa3zyroT yroia 60°, nmpudem |& =2, m = 3. OnpenenuTh yrojr Mexay
BEKTOpaMH P g+l5} u 5}:g+3t})}.

4.3. BBIUMCIIUTH CUHYC yII1a, 00pa30BaHHOI'O BEKTOPaMHU 8= (2; 1 - 2) n €= (1; -2; 2).

4.4. 3nas 3eKT0pLI, o0pa3yrolnne TPeyroIbHHK: AB=28 —36), BC=8- 66), CA=-38+ 96),

rae & u b B3anmuO MEPIEHAUKYJIAPHBIE OPTHI, OIIPEAEIIUTE BHYTPEHHUE YITIbl OTOIO TPEYTOJIb-
HUKa.
4.5. CpenctBaMu BEKTOPHOM anreOpbl BEIUMCIUTD JUIMHY BbIcOTHl CH TpeyroibHuKa ¢ Bepiu-

namu B Toukax A(6; 0; 2), B(2; -3; -2) u C(1; 0; 1).

4.6. BexTops! & u 6} oOpa3ytoT yrona 120°, mpuuem |& =4, ‘lﬂ =5. OnpenenuTs yroja MeXIy
BEKTOPaMHU P=38_2b u d= g+36}.

4.7. BynyT 11 KOMIITTaHAPHBIMU BEKTOPBI 8= (2, -1 -2), b= (2L Dmu E= L -2, 2)?

4.8. HaliTu pa3ioKeHHe BEKTOpa £= (l; 4; 2) 1o 6a3uCy COCTOSIIEMY U3 BEKTOPOB

b= 523), §=(412), F=(3 -1 2).
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I P
4.9. Bextopsl & 1 b B3aMMHO MepHeHMKYIAPHBL. 3HAS, U4TO @ =6, ‘lﬂ =5, BBIYUCIUTD ‘X xﬂ

IpU yCIOBUH, YTO )E) " Zt})J, Yp: 78— 26}.

4.10. CpencTBamMu BEKTOPHOM ayireOpbl BEIYMCIUTD IUIONIAb TpeyroibHuka ABC, ecinu
AB=(21-2), BC=(3,-2;6).

4.11. Jlanbl koOpauHaThl ToueKk A = (1; L 1), B= (1; 2; 3), C= (3; 0; - 2), D(2, 1,0). Boruwuc-

- . —\ .
nurs (2B - CD) - (2BC + DA), y(ABJ . (ACT .
4.13. Onpenenuts, OyaeT JH MapauieIorpamMmM, IOCTPOCHHBIX Ha MPUBEICHHBIX K 00IIEMY
Hauany BekTopax AB = 2@ — 4b u BC = @ — 5b xak Ha CTOPOHAX, MPSIMOYTOIBHUKOM U

IJ
pomGoM, eciii & u D B3aMMHO IepIEHNKYISPHBIC OPTHL.

Tema 5. Ilpaman na naockocmu

5.1. 3nas aBe cocennue BepimuHbl A (-6; 1) u B (-9; 12) napanmnenorpamma ABCD u Touky O (0;
7) iepeceveHus AMaroHaiei, HAMTH ero MIONIA/lb.

5.2. 3nas aBe cocennue BepiuHbl A (6; 1) u B (9; 16) napamnenorpamma ABCD u touky O(10;
7) nepecevyeHust JuaroHaiel, COCTaBUTh YPaBHEHUS €r0 CTOPOH.

5.3. B TpeyronbHuKe, BepIIMHAMU KOTOPOTO SIBIsIOTCS ToukH K (2; -6), M(6; -1) u P(4;0), naiitu
JUIMHY TIEPIICHIUKYJISIpa, OMMYIIEHHOro U3 BepuiuHbl K Ha meaguany MH.

5.4. CoctaBUTh ypaBHEHUE MPAMOH, MapaienbHoi npambiM X-3y+10=0 u x-3y+15=0 u npoxo-
JALLEH MOCEPEINHE MEXKy HUMH.

5.5. CocraButh ypaBHEHUs BBICOT TpeyroibHuka ABC, eciii u3BeCTHBI ypaBHEHHsI €T0 CTOPOH
5x-4y-1=0, x+10y-11=0 u 3x-y-7=0.

6.6. CocTaBuTh ypaBHEHUE MPSAMOIL, MapaieNbHON npsaMoit 5x-12y+18 =0, paccTosiHrE KOTOPOii
1o Touku M (1;7) paBHo 9.

5.7. CoctaBUTh ypaBHEHUE MPSIMOH, MapaienbHON IpsiMoit 8X-6y+7=0, OTKJIIOHEHHE OT KOTO-
poii Touku M(0;0) paBHo -7.

5.8. B TpeyronpHuKe, BepmIMHAMUA KOTOPOTO siBisitoTcst Touku K(1; 4), M(-2; 0) u P(1;2), Haiitu
yroJa Mexay ctopoHoit MP u meaunaHnoii, nmpoBeAeHHOM U3 BepinHbI K.

5.9. CocraBuTh ypaBHEHUS CTOPOH Tpeyroibanka ABC, eciin qanbl oHa U3 ero BepmuH B (3; -
7) u ypaBHeHH ABYX BbIcOT 8x+3y+1=0 u 5x+y-17=0.

5.10. CocraButh ypaBHeHHs CTOPOH TpeyroibHuka ABC, eciu nanbl ogHa u3 ero BepuinH C (-9;
-3) u ypaBHeHus BbICOTHI 9X-8Y-1=0 n menuans! 5x+4y-9=0, npoBeIeHHBIX U3 OJHOW BEPIINHBI.
5.11. 3nas Bepmmnsl A (-6; -1), B (-9; 16) u C (10; 7) TpeyroibHUKa, COCTABUTh YPaBHCHUE BbI-
COTBI, IIPOBEICHHON U3 BEPIIUHBI B.

5.12. 3nas Bepmunbl A (-6; 0), B(0; 16) u C(10; -3) TpeyroipHuka, COCTaBUTh ypaBHEHUE OHC-
CEKTPHCHI, IPOBEAECHHON U3 BEPILUHEI A.

5.13. 3uas Bepmunbl A (-6; 1), B (-9; 16) u C (10; -7) TpeyroibHUKa, COCTABUTh YPAaBHCHUE Me-
JaHbl, IPOBEACHHOMN U3 BepinHbl C.

Tema 6. Ilpamasa u nnockocms 6 npocmpancmee.
. 4
6.1. CoctaBuTh ypaBHEHHE IIIOCKOCTH, EPIEHANKYIIpHON BekTopy N = (1; 3 - 2) U OTCeKa-

forer Ha ocu OX oTpe3ok a=>5.
6.2. CocTaBUTh ypaBHEHUS TUIOCKOCTEH, KOTOPBIE JCIIAT MOTOJIaM IBYTPaHHBIA yrojl, 00pa3o-
BaHHBIH MI0ckocTAMUA —16X+15y —1272-5=0u X+2y—-2z2+5=0.

6.3. CocTtaBuTh ypaBHEHHE IIJIOCKOCTH, MMPOXOAIIEH uepe3 TOUKU A(l; 2; 4) " B(— 2; 3 11) na-

pautensHO ocu Oz.
6.4. JIBe rpaHu Ky0a Jie)KaT Ha TIOCKOCTIX 2X —2Y+2—-1=0wu 2Xx—2y+2z2+5=0. Boruuc-

JUTH 00BEM ITOTO Ky0a.
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. {x +5y—-z=7

6.5. CocTaBUTh KAHOHUYECKUE YPABHEHUS MPSMOU .

3X+4y-z2+8=0
6.6. CocTtaBuTh ypaBHEHHE IUIOCKOCTH, MPOXOISAIICH yepes HpSIMJIO nepecedeHus MI0CKOCTen
2Xx—y+3z-5=0 u Xx+2y—2z+2 =0 napawiensHo BekTopy b = (2; -1 —2).
6.7. CocTaBUTh ypaBHEHHE IJIOCKOCTH, IPOXOSIIEH Yepe3 MPsIMYIO IepeceueHus IIOCKOCTeH
3X—2y+2—-3=0u X—2z=0 u nepneHauKyaspHO IVIOCKOCTH X—2Y+Z+5=0.
6.8. CocTaBuTh ypaBHEHUE INIOCKOCTHU, POXOASIIEH Yepe3 MpsIMYIO MepeceueHusl MIOCKOCTeN
2X+Yy—-2+1=0u X+ Yy+2z+1=0 napamieasHo OTpe3Ky, OTPAHUYEHHOMY TOYKaMH
P(2, 5 —-3) u K(3, -2, 2).
6.9. CocTaBuTh ypaBHEHHE IJIOCKOCTH, MapalieIbHOU BEKTOPY BJ: (2; 1 1) U OTCEKarollel Ha

ocsix Ox u Oy oTpe3ku 3 U -7 COOTBETCTBEHHO.

6.10. {ans! Bepmnbl Tpeyronbauka A(3; -1; -1), B(1; 2; -7) u C(-5; 14; -3). CocraButh napa-
METPHUUYECKUE YpaBHEHUSI OMCCEKTPUCHI €r0 BHYTPEHHETO yIJIa Py BepInuHe B.

6.11. CocTaBuTh ypaBHEHHE TUNIOCKOCTH, OTKIIOHEHUE TOYEK KOTOPOH OT IJIOCKOCTH

4x —4y -2z + 3 =0pasHo -3.

6.12. IlepecekaeT au MIOCKOCTh 5X —2Y + 2 —1 =0 0OTpe30K, OrpaHUYCHHBII TOUYKAMHU

P@, 4, -3) u K(2, 5, 0). OrBeT 060CHOBATS.

X+7 y+4 z+3 x-21 y+5 71-2

U = .
4 -2 6 -4 -1
6.14. Ha ocu Oy HaliTH TOUKY, paBHOYIalIeHHYI0 OT Touku P(1, —2, 0) u miockocTu

3X—2y+6z-9=0.

6.13. HaiiT paccTossHuEe MEXIy NPSMBIMU

x-1 y+1 z-1
2 -2

6.16. Boruncnuts yriel, o0pa3yemMble HOPMaNbIO K MI0CKOCTH V3x+ y—4=0, u paccrosiuue p

6.15. Berarcnuth pacctosinue ot Touku P(3, 3, 5) mo npsmoii

OT Ha4aja KOOPJUHAT JI0 INIOCKOCTH.
6.17. Berauciuth 00beM MHpaMUIbl, OTPAaHHUYCHHON TNIOCKOCTRIO X +2Y +3Z+12 =0 u xoop-

JTMHATHBIMHU TUIOCKOCTSIMH.
6.18. Berancnuth pamuyc chepbl, KoTopas Kacaercs miockocteid 6X—2y+32-3=0 u

6x—-2y+32z-20=0.

6.19. Onpenenuts, nexat 11 Touka P(2, —1, 1) u Havano KOOPAMHAT MO OAHY WU MO pa3HbIe
CTOPOHBI OTHOCHUTEIIBHO INIOCKOCTH 5X -3y +2—-18=0.

6.20. lans! BepiuHbl Tpeyronbauka A(3; 6; -7), B(-5; 2; 3) u C(4; -7; -2). CocTtaBuTh Iapamer-
pUYeCKHe YPaBHEHHUS €TI0 MENaHbI, IIPOBEICHHOM 13 BepmUHBI C.

Tema 1. /luneitnvie npocmpancmea
7.1. B npoctpanctBe R3 3amanbl BeKTOp X U 6a3uc€ :{el €5, 63}. Koopannats! BEKTOpOB 3a/1a-

HBI B HEKOTOpOM Oasrice €’ ={e{ ) e; ) eg} HaifTi KoOopIMHATHI BeKTOpa X B 6asuce €' 1 MaTpu-
1y nepexona ot 6asuca € ={e,,e,,6,} x &' ={e;,e;,e;}.
Xx=(1,4,-1)
e, =(5,-1,2)
e =(2,3,0)
e =(-2,1,1)
7.2. [lana matpuna nepexoaa U ot € ={e1 €5, 63} x € :{el' ) e; ) e;} Haiitu matpuny nepexo-
naor e={e;,e,,e}e ={e +e,,e, —e;de}.
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1 2 -1
U=-1 0 3

3 4 -2
7.3. ana matpuia nepexoga U ot € :{el,e2 ) 63} Kk € :{e{,e; ) e;} Haiitu matpuny nepexo-
naor e={e, +¢€,,6, —e,3e}e ={e,e,,e}.

0O 1 1
U=|-2 2 3
1 4 -2

7.4. Nana matpuua nepexoga U ot 6asuca € ={€,€,,6,} k 6asucy €' ={e;,e;,e;}.

1 2 3
U= (—1 -1 -3
0 4 1

Haiiti MaTpuily mepexona ot 6asuca e; + €5, €; + e3, e3 kK 6a3ucy
2e', + 3e',,4e', — 2e'5,e’' 1 + 2e', —e's

7.5. HaiiTu pasmepHocTH, 6a3uChl CyMMBbI U IIE€pECEUEHNUs TOANPOCTPAHCTB, 3a/IaHHBIX ypaBHe-
HUSMU

X, =X, + X, =X, =0

X, —2X, + 2%, +2X, =0

7.6. Haiitu pasMepHOCTH, 6a3UChl CyMMBI U TIEpECeUeHHsI MMOATIPOCTPAHCTB H1 =<a;,a,,a; >
u H, =<b,b,,b, >

a, =(212)" b =(23,-1)"

a,=11-1)" u b,=(22)"

a,=(133)" b,=(L-3)

7.7. Bextopu € ={€,,8,,6,}, ' ={e/,e,,e;} u X 3ayann1 B HekoTOPOM Gasuce

€, ={e1° ) eg ) e§ } Haiitu MaTpuny nepexona ot € k e', KOOpJIMHATHI BEKTOpa X B 0asuce € u
!

e’
e =(-11)" e =(-1273)
e, =(L-13)" e,=(212)
e,=(12-1)" e,=(021"
X, =(,02)

7.8. Haiitu matpuiry nepexozaa ot 6asuca €4, €2, €1, €3 K 0asucy €2', e4’, €3°, €1°, eciu 3a/1aHa
matpunia U mepexoza ot 6a3uca €1, €2, €3, €4 k 6a3ucy e1', €2’, €3, €4’

2 5 1 3
4 1 7 9
6 8 3 2
T8 1 4

U=
Tema 8. Eéxknu0o6o u ynumapnoe npocmpancmeo
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8.1. CunTas BEKTOpPHI 33JaHHBIMU KOOPAMHATAMHU B OPTOHOPMHUPOBAHHOM 0a3uce, IPOBEPUTH,
YTO CJICAYIONINE CUCTEMBI BEKTOPOB OPTOTOHAIBHBI, U JIOMOJHUTH UX JI0 OPTOTOHATBHBIX 0a3u-

COB IIPOCTPAHCTBA: £ = (1, -1,1, -3)T , gz = (— 4,1,5, 0)T

8.2. OpTOHOPMHUPOBATh CUCTEMY BEKTOPOB, MCITOJIB3YS MPOIIECC OpTOroHanu3anuu I' paMma-
Umunra & =(-3,0,7,6)", & =(1,4,3,2), & =(2,.2,-2,-2)

8.3. Cumrasi, 4TO BEKTOPHI 33]aHbl KOOPJMHATAMH B OPTOHOPMHUPOBAHHOM 0a3uce, OpTOHOPMHU-
pOBaTh CUCTEMY BEKTOPOB £ = (1, i, 1)T , gz = (i, i,l)T , gg = (i, 0,1)T .

Tema 9. J/Tuneiinvie onepamoput
9.1. Omeparop ¢ 1nepeBoauT BeKTOp X = (X, X,,X;) B BEKTOP go(x). SIBnsieTcst 11 onepaTop ¢
nuHeHbIM? Ecnu SBisieTcs, To 3anucaTh €ro MaTpully.

a) (p()?):(xl + 2%, +3%55 X, — 2X5; X, — 3, )
) 0(K) = (%, + X4 X1 %, +1)

9.2. JluneitHblil onepaTop ¢ B Oasuce é’l, é’z,é)s nMeeT matpuny A. Haittu Marpuiry 3Toro ore-
patopa B 0a3uce é)l',é);,é)é, ecIIu é’l =(4,-4,-3), é’z =(-8,7,5), é’s =(-5-11), é){ =(1,-11),

1 -1 1
g —01-1), & =011, A=|2 1-1|.
3-1 1
9.3. HaiiTu MUHHMAaNBHBI MHOTOWJIEH MAaTPHUIIBI
6 2 -2
A=|-2 2 2
2 2 2

9.4. HaiiTu oOpTOHOPMHMPOBAHHBIN 6a3KC, B KOTOPOM OIEpaTop MPOCTOI CTPYKTYphl UMEET KaHO-
HUYECKHI BUJI. 3arycaTh KAHOHUYECKUI BUJI MaTPUIIbl OIIepaTopa B 3TOM Oasuce.

9 -5 -2
A=|18 -13 -3
18 -9 -7

9.5. Haiitu matpuily npeodpazoBaHMs, HEPEBOJIAIIETO BEKTOPHI gl = (ZL 4,-5)T , gz = (2,3,-4)T
g3 = (1, -2, -l)T B BEKTOPBI l:r)i = (1,1,1)T , 6,2 = (l,l,-l)T , E)JS = ( 2,1, Z)T B TOM ke 0a3mce, B KOTO-

POM 3aJIaHbl KOOPIUHATHI BEKTOPOB.
9.6. Iyt MaTpuibl A HAWTH )KOPAAHOBY POPMY U )KOPIAHOB OA3HC.

0 10
A=|-4 4 0
2 1 2

Tema 10. Keaopamuunwie ghopmut
10.1. IIpuBecTH KBapaTUYHYIO GOPMY K KAHOHUYECKOMY M HOPMAJIbHOMY BHUY, HAalUTH JTHHEH-
HbI€ HEBBIPOXKJICHHbIE ITPE0Opa30BaHNUs, IPUBOAIINE KBAAPATUUHYIO (OPMY K ITUM BUIAM.

2 2 2
X, + X5 +5X5 — 606X, X, —2X; X5 + 2X, X,
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10.2. Haiitu Bce 3HA4YeHHS TTapaMeTpa A, P KOTOPHIX TOJOKHUTEIIBHO OMpe/eieHa KBaipaTHy-
Has popma:
2 2 2
2X; + 2X5 + X5 + 20X, X, + 6X X5 + 2X, X,
10.3. BBISICHUTS, YTO B CIEAYIOIINX MMapax KBaApaTHIHBIX (GopM oHa (hopMa SIBIISIETCS MTOJI0KH-

TENBHO ompeeeHHol. HaliTi HEeBBIPOXKACHHOE TIMHEHHOE TPeoOpa3oBaHue, IPUBO/ISIIEE TO-
JIOKUTENBHO OIpeieJIeHHYI0 (GOpMY K HOpMaIbHOMY BUAY, a APYTYIO — K KAHOHUYECKOMY:

f =x7 +26x2 +10x,X,

2 2
g =X, +56X%; +16X%;X,
Tema 11. Kpuevle u nosepxnocmu 6mopozo nopsaoka
11.1. Omnpexnenuts BUA KpUBOU 2 mopsiaka. Haiitu neHTp. 3anucaTh B KAHOHUYECKOM BHJIE,
HaWTH KAHOHUYECKYIO CUCTEMY KOOPJIHUHAT.

a) 9x* —16y° —6x+8y —144=0
b) 9y* -7y -16=0

11.2. CocraBuTh ypaBHEHHE U ONPEICIUTH TUIl KPUBOM BTOPOTO MOPSIKA, MPOXOISIICH uepes
5 ToYek, 3aJaHHbIX CBOUMHU KOOPIUHATAMHU:

(-1-1), (1,0), (0, (3,2) ,(2,3

11.3. HccnenoBarh 3aBUCHMOCTD THUITA KPHBOM OT IapameTpa A:

AX? + 20Xy +y* =0
11.4. CocraBuTh ypaBHEHHUE KacaTeIbHON K KPUBOW B TOUKE:

2 2

X2y
XY 1 31
Nty G

b) 5x* + 6xy +5y* —16x—16y —16=0 (3,3); (0,—0.8); (0,

11.5. Omnpenenauts TUI MOBEPXHOCTU BTOPOTO MOPSI/IKA, IPUBECTH K KAHOHUYECKOMY BUJTY,
HaAWTH LIEHTp, €CJIM MOBEPXHOCTh LIEHTpalibHas. Brinucars kaHOHHMUECKOE Mpeodpa3zoBa-
HUE [IEPEMEHHBIX.

1. 4x°+2y>—7>—8x—4y—27-5=0;
2. 4x2+69y%+ 1672+ 8xy + 64yz —4y —12=0

11.6. CocraBuTh ypaBHEHUE OKPYKHOCTH, TTpoxo smnieit uepe3 Touku A(1,1) u B(2,3), eciu ee
LEHTP JSKUT Ha mpsMoit 2x+3y — 1=0.
11.7. CocraBuTh ypaBHEHUS OOUINX KacaTelIbHBIX IBYX OKPYXHOCTEH

X2+y?—6x—8y+21=0m x>+ y>+8x + 2y + 1=0.

11.8. B ammunc X*/16 + y?/4=1 BnucaH NpaBHIbHbIN TPEYTOIbHHUK, OJHA U3 BEPLIMH KOTOPOTO
COBIIAJIACT C MPABOW BEPITUHOM O0JBIION OcH. HailTu KOOpIMHATHI IBYX APYTHUX BEPIIUH Tpe-
YTOJIbHUKA.

11.9. TIpoectu k >mmmncy X2/9 + y?/64=1 kacaTeNbHbIE TIePIEHNKYIAPHBIE PAMOit 2X—3Y +
2=0

11.10. Ilpsimbie X=+9 SBISFOTCS TUPEKTPHCAMU JUTUTICA, MaJlasi OCh KOTOpOro paBHa 6. Haiitn
YPaBHEHHUE ATOTO ALIUIICA.

11.11. Ha »murce X2/36+y2/25=1 HaWTH TOYKY OTCTOSIIIYIO OT €r0 Majloi OCH Ha 5 €TWHHII.
11.12. B anmunc 9x% + 4y? + 54x — 16y + 61=0 Bmucan OpsMOYTOJIbHUK, JBE IIPOTHBOMOI0KHBIE
CTOPOHBI KOTOPOT'0O MPOXOAAT Yepe3 GOKYChl. BIUMCINTS MII0IIab/ IEPUMETP ITOTO MPSMO-
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yTOJbHUKA.

11.13. CocraBuTh ypaBHEHHE THIIEPOOIIBI, UMEIOIIEH 001IMe (POKYCHI C AITUIICOM
X?/49+y?/16=1, ipy yCIOBHUH, UTO €€ IKCIEHTpHCHTET € =1,25.

11.14. Onpenenuth yroia MeXay aCHMITOTaMU THIIEPOOITBI, €CIIM U3BECTHO, YTO €€ KCIICHTPHU-
CUTET € =2.

11.15. Ha runep6one X%/16 —y?/9 = 1 HaiiTi TouKy, ajIs KOTOPOil (hOKANBHEIE PAIUYC-BEKTOPHI
NEepPHEeHANKYIISPHBL APYT APYTY.

11.16. Ha runep6omne X?/16 — y?/9 = 1 naiitu TouKy, 1Is KOTOPOM PacCTOSHHE OT JIEBOTO (POKY-
ca B 2 paza 0oJbIlIe, 4YeM JI0 ITPABOTO.

11.17. TIpoBecTu KacaTenbHYIO K runepbone X>/4 — y*/9 = 1, napannenbHy0 IpsMoi

x—4y + 8=0.

11.18. TIpoecTu KacaTenbHYIO K Tunepoone X2/4 — y*/9 = 1, nepnenuKynsapHyI0 IpIMoii

x—4y + 8=0.

11.19. BerUmMCIUTS IIHHY CTOPOH MPAaBUILHOTO TPEYroNbHUKA, BIUCAHHOTO B apadomy Yy2=4x.
11.20. CocTaBuTh ypaBHEHHE 06IIeH XOp bl mapadonsl Y>=18X u kpyra (X+6)%+y?=100.

11.21. Yepes doxyc mapabomnsl Y>=4X mpoBeneHa XOp/a, NapaieabHas npsaMoii X-y + 8=0. BeI-
YUCIIUTH JUTUHY 9TOH XOPJIBL.

BapuaHT a/151 MOATOTOBKH K KOHTPOJIbHOH padoTe Ne 12 mo teme «OCHOBBI TeOpHH
rpynm».
Nel

a=a,+la, 8 &

HYCTB 3aJaHO MHOXXCCTBO KOMIIJICKCHBIX YHUCCJI BUJA: , TAC — [IpHU-
HagJICKarT I10Jr0 HeﬁCTBHTeHBHBIX yucen. Beectu OIrepanru CIOXKCHUA U YMHOKCHU KOM-
IJICKCHBIX YUCCIT U ITIOCTPOUTH aJIrery KOMILJIEKCHEIX YMCell. SIBaseTcs a1 3Ta anre6pa KOMMY-

TAaTUBHOM 10 YMHOXKEHUI0? SIBnsieTcs M 3Ta anredpa TMHEHHON anreOpoit ¢ aeneHueM?

Ne2
[TocTpoiiTe MUKINIECKYIO TPYIITY, TTOPOKIAEMYIO IEPECTAHOBKAMH BH/IA!
12345
5314 2
Ne3
3a/ilaH MHOTOYTOJIbHUK CITUCKOM KOOPJIMHAT BEPIIUH:
X -1 2 1 -2 0

1 2 -2 -2 0

Martpuua appunHOoro npeodpazoBaHus UMEET BU/I:

21 4
A=
2 21

BbruncnuTe KoopInHaThl BEPILIKH Mocie MpeoOpa3zoBaHus, IEHTPbI (OPMbI PUTYPHI U
IUIOINAAM JI0 ¥ ITOCIIe TPeoOpa3oBaHus.

BapuaHT 1JIs1 IOATOTOBKHM K KOHTPOJIbHOH padote Ne 13 no teme «IIpumenenue Jim-
HelHOo# anre0psl 1A pemenus 3agad ¢ U».

1. Haxoxaenne ko3 (HUIIMEHTOB PErPECCHH C UCIOIF30BAHUEM METO/Ia HAMMEHBIIINX KBAJI-
paToOB: IIPEICKa3aTh YNCIOBOE 3HAUCHHUE (HApUMep, IIeHY JoMa) Ha OCHOBE Habopa Mpu-
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3HAKOB (TLIOIIA/b, KOJTMYECTBO KOMHAT, TUIOMIA/(h KYXHH, KOJIMYECTBO BAHHBIX U T.]I.),
Tabnuia npuiaraeTcs.

KnacTtepuzanus ¢ uCosb30BaHUEM CIIEKTPaIbHON KJIacTepU3aluu: pa3aeuTh Habop
JTAHHBIX HA TPYMIHI (KIacTephbl) HA OCHOBE CXOJICTBA MEXKy 00bEKTaMHu, TabIUIa TpUIa-
raercs.

AHanu3a rIaBHBIX KOMIIOHEHT: 3aJ]aHa Ta0JIuIla JAaHHBIX, COCTOSIIIAs U3 IBYX MTPU3HAKOB
(Hampumep, POCT U Bec JI0AeH), HEOOXO0AUMO HCIOIb30BaTh METO/I INIABHBIX KOMIIOHEHT
(PCA) nyist cHmkeHUst pa3MEPHOCTH JIAHHBIX U BU3YaJIM3allMU UX B OJTHOMEPHOM IIpO-
CTpaHCTBE.

Hepeuenb Komnemenum? (qacmu Komnemeuuuu), npoeepiaemovlx OUE€HOUYHbIM cped-

cmeom YK-1.1; YK-1.2; OIIK-1.1; OIIK-1.2; MF-7.1

33‘ICTHO'3K33M6H3HI/IOHHLIC MaTepHuaJibl AJIsA l'lpOMe)KyTO‘lHOﬁ arrecranuun

(3xk3ameH/3a4eT)

=

No ok

BOITPOCHI K DK3AMEHY I10 AJITEBPE U TEOMETPUUN
| cemecTp

Anrebpanueckas popma kommiekcHoro yucia. KommiaekcHas miockocts. [Ipumepsi.
JleWicTBUSL HajJ KOMIUICKCHBIMH dYHCIamMH B anredpamueckorr ¢opme. CompspkeHHBIC
KOMIUIEKCHBIE uncia. [Ipumepsr.

Tpuronomerpuueckas (opma KOMITIEKCHOro umcna. llojsipHas cucrtemMa KOOpPIMHAT.
IToka3zarenbHast popMa KOMILIEKCHOTO YHUCIIA.

[Ipumepsr.

JlelicTBUS HaJl KOMIUIEKCHBIMU YHMCIaMU B TpUTOHOMETpU4eckoil popme. [Ipumepsi.
Bo3Benenue B crenenb KOMILUIEKCHOTO uKcia. Teopema. IIpumepsl.

N3Bnedenre KOpHA U3 KOMIUIEKCHOIO uncia. Teopema o cyliecTBoBaHUU KOpHEH. IIpu-
MEpBHI.

M3BneueHne KBaApaTHOTO KOPHS U3 KOMIUIEKCHOTo uncia. [lonsarue konbla (omnpenesne-
HUE U IPUMEDPBI).

ITonsaTtue noss (onpenencHue U NPUMEpPHI).

10. IMonmmuOM OT 0/1HO#M OyKBEI. CTeneHpb moimHoMa. Kanonndeckas popma.
11. JleticTBUS HaJ MMOJUHOMAMH.

12. Cxema 'oprepa. [Ipumepsr.

13. Teopema be3y.

14. KpaTHble KOpHH MTOJIMHOMOB.

15. HauOonpmmii o01muit 1enurensd AByX MHOrouwieHoB. [Ipumepsl.

16. Anroputm Eknmna. [Tpumepst

17. CpoiicTBa AETMMOCTH MHOTOUJIEHOB.

18. B3anMHO ITpOCThIE MHOTOWICHKI. TeopeMa.

19. CpoiicTBa B3aMMHO MPOCTHIX MHOTOUJICHOB.

20. Marpwurisl. Bugsr maTpwuir.

21. JleiicTBuUS CIOKEHHS 1 YMHOXKEHHSI Ha cKaisip Haja MaTpuniamu. CBoiicTBa.
22. llpouzBenenne marpuil. CBoiicTBa. [Ipumepsr.

23. TpancnonupoBanue Marpuil. CBOICTBa (JOKa3aTEIbCTBA).

24. 3nayeHre MHOTOWICHA OT MaTpHUIlbl. [IprMepsl.

25. KnetouyHo-maronanbHble MaTpuLbl. [Ipumepsr.

26. OnpenenuTend BTOPOTO TOPSIIKA M WX HCIOJIH30BAHWE B PEIICHUM JMHEHHBIX CHCTEM

BTOPOI'0 MOpAAKa.

27. Onpenenurenu n-ro nopsiaka. [loHsTHE TEepecTaHOBOK.
28. CoiicTBa onpeaenuTese (J10Ka3aTelbCTBO 3-X CBOICTB).
29. AnreGpanveckue JOTOTHEHUS U MUHODBI.
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.

42,
43.
44,
45.
46.
47.
48.
49.

50.
51.
52.
53.
54.
55.
56.
57.

58.
59.

60.
61.
62.

63.
64.

65.
66.
67.

68.
69.
70.

Y TBepkaeHUs, CBsI3aHHBIE C AreOpanyecKUMHU TOTIOTHEHUSIMH.

Teopema Jlamnaca.

Brruucnenue onpeaenuTenei.

Ob6parnbie MaTpuIbl. HaxoxxaeHne oOpaTHBIX MaTPHIL 110 OMPEACTICHHIO.

Teopema 006 oOpalieHun MaTpHIL.

CBolicTBa 0OpaTHBIX MaTpPHIL.

KpamepoBckue cuctembl JIMHEHHBIX YPaBHEHUM.

Crnenctust u3 TeopeMbl Kpamepa.

OO0mue cBeCHUS O CHCTeMaX JTUHEHHBIX YpaBHEHUH.

Meron [Maycca penieHust CHCTEM JTMHEUHBIX YPABHEHUM.

JluneiiHasi 3aBUCUMOCTh U JIMHEHHAsh HE3aBUCUMOCTb CTPOK (CTOJOLIOB) MAaTpHUIIBI.
IIpumepsl.

CaoiicTBa TMHEMHON 3aBUCUMOCTH U JIMHEWHOIN HE3aBUCUMOCTHU CTPOK (CTOIOLOB) U OT-
PE3KOB CTPOK (CTOJOIOB) MATPHIIBI.

Teopema o nMHENHHOM 3aBUCUMOCTH JIMHEHHOM kKoMOuHaru. CrieacTBHe.

JIuHeiiHast 3aBHCUMOCTD CTOJIOIIOB MaTPHUIIBI C TMHEHHO 3aBUCUMBIMHU CTPOKAMHU.

basuc 1 paHr COBOKYITHOCTU CTPOK (CTOJIOII0B) MAaTPHUIIBL.

Teopema 0 paHre MaTpuubl.

VYcnoBue IMHEMHON 3aBUCHMOCTH MHOYKECTBA CTPOK KBAJIPaTHOM MaTpPHULIBI.

Panr matpuiel B TepMHHAX OINpeneaUTeNeH.

Omnpenenenue paHra MaTpULbl IPU OMOIIHU AJIEMEHTAPHBIX TPe0Opa30BaHUEe CTPOK.

. [lonsiTHe BekTOpa, CI0KEHUE U PA3HOCTb BEKTOPOB. Pa3iokeHue BEKTOpa Mo TpeM He-
KOMILIAHAPHBIM BEKTOPaM.

. CxansipHO€ U BEKTOPHOE YMHOKE€HUE BEKTOPOB. OCHOBHBIE CBOICTBA.

CMmemianHOe Ipou3BeieHNE BEKTOPOB. CBOMCTBA CMEIIAHHOTO TPOU3BEACHUS BEKTOPOB.
YpaBHEHME NPAMON HA INIOCKOCTH. YTOJ MEKIY ABYMsI IPSMBIMH.

Oo1ee ypaBHeHUE MPsAMOii. PaccTostHIE OT TOYKHU 10 TPSIMOIA.

[IpeoOpa3oBaHue NPSIMOYTOJIBHBIX KOOPIMHAT.

[Tonspuas cucrema koopauHat. HopManbsHOE ypaBHEHUE MPSIMOU.

OO6miee ypaBHEHHE IIIOCKOCTH. YTOJI MKy TUIOCKOCTSIMH.

Ompenenenue nuHeHHOTO TpocTtpaHcTBa. [Ipumepsl. bazuc nuHEHHOro MpPOCTpaHCTBA.
Teopema o paznoxxeHuH BeKTopa 1o 0asucy.

Pa3sMepHOCTB JIMHEWHOIO MIPOCTPAHCTBA. TE€OPEMBI.

[IpeoOpa3oBanue KOOpAMHAT BEKTOpa Ipu 3aMeHe Oaszuca. Marpuia mepexona M ee
CBOMCTBA.

Onpenenenue nuHeitHOTrO noanpocrpancTsa. [Ipumepst. JIuneitnas obonouka.

CymmMa u niepecedyenue noamnpoctpancts. (D. ctp. 307-308; 111. ctp. 146-152)

Teopema 0 pasMepHOCTSIX CyMMBI U TiepecedeHus noampoctpancts. (. ctp. 308-309;
1. ctp. 152-154)

[IpsiMasg cyMMa JTMHEHHBIX IOAIPOCTPAHCTB. TeopeMa.

IMonnpoctpancrBa. Kpurepuii noanpocrpanctsa. [Ipumepst. (. ctp. 307; L. ctp. 138-
142)

Teopema Kponekepa-Kanemmu. (®. crp. 118-119; 1. ctp. 124-125)

Pa3mepHOCTh TMHENHOIO NOANIPOCTPAHCTBA. TEOpPEMBI.

Onpenenenne eBKIUAOBa IpocTpaHcTBa. OmpenesieHne OpTOroHaJIbHOW CHUCTEMBI BEK-
TOPOB.

[Ipouecc oproronanmu3zanuu I['pama-IImuara. AnroputM. [Ipumepsl.

Hepasencto Komm — ByHsIKOBCKOT0 (€ JOKa3aTENBbCTBOM).

Hopmuposannsie mpoctpanctsa. Teopema 0 HOpMe.
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71.
72.
73.

74.
75.
76.

77.
78.

79.

80.

81.
82.
83.

84.
85.
86.
87.
88.
89.

90.
91.

92.
93.
94.
95.
96.
97.
98.

99.

100.
101.
102.
103.

OproronasibHOE AonojHeHue. Teopema.
[TocTpoeHre OpTOrOHAIIBHOTO JOMOJHEHUS .
YHUTapHOE POCTPAHCTBO.

BOITPOCHI K DK3AMEHY AJIT'EBPA U TEOMETPUSI (I CEMECTP)

Onpenenenne u NpUMeEpsI TMHEWHBIX OIIEPATOPOB.

Marpuna auHeliHoro oneparopa. TeopeMsl o siipe U AedekTe JIMHEeHHOro onepaTopa.
JIuneitHoe oToOpaskeHHe BEKTOPHOTro mpocTpaHcTBa. [Ipumepsl. Martpuna JnHEHHOTO
oreparopa.

[IpeobOpazoBanue MaTpuIlbl TMHEHHOTO onepaTopa. Teopemsl. [Ipumepsr.
XapaKTepuCTUYECKOE YypaBHEHHWE MAaTpULbl JIMHEWHOro omneparopa. OnpeneneHus,
IIPUMEPBHI.

MuHuMaIbHBIA U aHHYJIUPYIOLUMIA MHOTOUYWIEH MaTpHIbl JIMHEWHOro oneparopa. Omnpe-
NIEJIEHUs], IPUMEPBI, TEOPEMBI

CoOcTBeHHbIE BEKTOPHI M COOCTBEHHbIE 3HAUCHMSI TMHEHHOTO oneparopa. Onpenenenus,
TEOPEMBI.

CBoiicTBa COOCTBEHHBIX BEKTOPOB (2 C J0Ka3aTeIbCTBOM).

Beruuciienne coOCTBEHHBIX 3HaYEHUH U COOCTBEHHBIX. Anroput™m .[lpumepsr.

3ameHa 6a3uca u npeodpazoanue koopauHart. (. ctp. 305-306; I1I. ctp. 110-113, 115-
116)

HNuBapuaHTHBIE OANPOCTPAHCTBA.

Tpeyronbnas ¢popma.

JInnelnHbIe OnepaTOphl MPOCTON CTPYKTYPBL.

Xopnanosa opma.

Xopnanos 6a3zuc.

KBagpatuunas ¢opma: onpeneneHre, MaTpuyuHas 3aluch, KaHOHUYecKui Bui. [Ipume-
PBL

KBanpatuunas ¢opma: onpenenenne, MaTpu4Has 3auch, HOpMaibHbI BuA. [Ipumepsr.
Merton Jlarpan»a 1i1st IpuBeACHUS KBaIpaTUYHOM POPMBI K HOpMAJIBHOMY BUAY. AJIrO-
pUTM.

Meton Jlarpanxa ass npuBeAeHUs KBaJpaTUUHON (GOPMbI K KAHOHUYECKOMY BHUAY. AJl-
TOPUTM.

OproroHanbHOe MpeoOpa3oBaHUe KBaJApaTUYHON (OpMBI K KAHOHMYECKOMY BUAY, 0€3
camoro npeodpazoBanus. Teopema

XapakTeprUCTUYECKOE YPABHEHUE JIMHEHHOTO ONepaTopa.

Haxoxnenne MuHMMabHOro MHOrouneHa. Anroputm. [Ipumepsr.

IIpeoOpa3oBanue MaTpUILIbl TUHEHHOTO OIIEepaTopa.

HaxoxxaeHre opToroHajJbHOrO MpeoO0pa3oBaHUsl, INPHUBOJAIIETO BEIIECTBEHHYIO KBal-
paTHuHyI0 GOpMYy K KAHOHUUECKOMY BUITY.

[IpuBenenue ob1iero ypaBHeHUs MOBEPXHOCTH BTOPOIO MOPSAKAa K KAHOHUYECKOMY BH-
zy.

DOKBHUBAJICHTHOCTb BEIIECTBEHHBIX KBaPAaTHUHBIX GopM. [Ipumepsl.

Knaccugukanys KpuBbIX BTOPOTo MOPSAKA.

MeTtoapl mpeoOpa3oBaHus KPUBBIX 2 TIOpsIKa KAaHOHHYECKOMY BHay. Teopema.
OproroHanabHOE NPeodpa3oBaHUE IEPEMEHHBIX KPUBOM BTOPOTO MOPSIKA
Pacnagaromuecs kpuBble BTOPOTO MOPSIIKA.
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104. Onmunc. Onpenenenue. BeiBoa kaHOHMYECKOTO ypaBHeHHs. VccnenoBanue dop-
MbI. JIUpeKTPUCHI U KacaTeIbHbIE.

105. I'unepb6ona. Omnpenenenue. BoiBon kaHoHudeckoro ypaBHeHus. MccnenoBaHue
¢dbopMbl. JIupeKTpuch U KacaTelbHbIE.

106. [TapaGona. Omnpenenenue. BpiBojg kaHOHWMYECKOTO ypaBHeHus. McciempoBanue
(dbopMeI. [IUpeKTpUCH U KacaTelbHbIE.

107. HenenTpansHbie KpuBbIe 2 MOpsSAKa. Y paBHEHUS U IPUMEPEI.

108. [TonsiTue kBaapaTuuHoit hopMmebl. [Tpumepsl

109. [IpeoOpa3zoBanre MaTpuIlbl KBaipaTHIHOU popMbl. Teopema.

110. [ToBepxnoctu 2 nopsaka. OCHOBHbBIE BU/IBI.

111. Hexoropsie 00mmue MOHATHS anreOpbl. AKCHOMBI TPYIIIBL.

112. Tloarpymmsl. Kiaccel cMEXHOCTH.

113. [ukiuyeckue rpymimsbl.

114. Apudmernka 0CTaTKOB.

115. ®ynknus Dinepa.

116. MynpTuninkaTuBHbIe 00paTHbie 1o Moaymto N , ux cBoiiCTBa.

117. Anroputm EBknuna. Pacimmpennsiii anroputMm EBkinna.

118. Kwuraiickas Teopema 00 ocTaTkax.

119. Koneunsle moJs.

120. HopmanbHbIe MOATPYNITBI U (PAaKTOPTPYIIIHL.

121. Kiaccel CMEXHOCTH IO HOpMaJTbHOU MOATPYIIE U (DaKTOPTpyIIIIA.

122. T'omomopdusm.

123. Yro Ttakoe ananus riaaBHbIX komnoHeHT (PCA)? Kak on ucnonssyetcs 8 1A?

124. Kaxk paboraet MeTon onopHbIX BekTopoB (SVM)? Kak oH cBsi3aH ¢ JIMHEHHON anre6-
poii?

125. Yro Takoe cniekTpasibHas Kiactepusanus’? Kak oHa HCIOIb3yeT TUHEHHYIO anreopy?

126. Haxoxpaecaue KO3(QQPUIIMEHTOB PErPEecCHH C WCIOJIB30BAHUEM METOJIa HAWMEHBIITUX
KBaJIPaTOB.

Ilepeuens kKomnemenyuii (vacmu KOMHEMEHUUU), NPOBEPAEMBIX OUCHOUHBIM CPeo-
cmeom YK-1.1; YK-1.2; OIIK-1.1; OIIK-1.2

4.2 Meroauyeckue MaTepuabl, OoNpe/e/siioliue NpoueIypbl olleHUBAHUS 3HAHUIA,
YMeHUil, HABBIKOB U (MJIM) ONbITA 1eATeJIbHOCTH, XapaKTEePU3yIIUX 3Tanbl (opMHUpPOBa-
HUSl KOMIIeTeH LI

MeTtoauyeckue peKOMEHIAIUH, ONpeAesAoIne Npouelypbl OCHMBAHUS Ha JK3a-
MeHe:

[Ipouenypa nmpoMeKyTo4HON aTTecTaluy NMPOXOIUT B cooTBeTCTBUU C [lonoxenueMm o
TEKYIIeM KOHTpPOJe U MpoMexyTouHol arrectanuu odyyatouxes PI'bOY BO «Ky6I'V».

HtoroBoit ¢opmoii KOHTpOJIE CHOPMHUPOBAHHOCTH KOMIETEHIMH y O0ydaromuxcs Io
JTUCIUIUINHE ABIeTcs 9k3aMeH. CTyeHThl 005S3aHbI CAaTh YK3aMEH B COOTBETCTBUH C paciuca-
HUEM U y4eOHBIM IUIAHOM.

OOC npoMeXyTOYHOM aTTECTAllMM COCTOUT U3 BOMPOCOB K DK3aMEHY U pe3yJIbTaTOB Te-
KYIIIETO KOHTPOJIS.

DK3aMeH 10 TUCHUIUIMHE MpecieyeT Lelb OLIEHUTh paboTy CTyJEHTa 3a KypcC, Mojryde-
HHUE TEOPETUYECKUX 3HAHUU, UX MPOYHOCTh, PA3BUTHE TBOPUYECKOTO MBIIIICHHS, IPUOOpeTeHNE
HABBIKOB CaMOCTOSITEIbHOM pabOThl, yMEHUE NMPUMEHSTH MOJTYYEHHbIC 3HAHUS ISl pPeleHUs
IIPAKTUYECKHX 3ajau.
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dopma npoBeieHrs FK3aMEHa: YCTHO.
DK3aMeHaTOPy MPEOCTaBISETCS MPaBO 33aJaBaTh CTYACHTAM JIOTIOJTHUTEIBHBIC BOIPOCHI
0 BCel yueOHOM mporpaMme TUCIUIUIAHEI.
Pesynprar cmaum sk3amMeHa 3aHOCUTHCS TPEMOAABaTEIeM B JK3aMEHAIMOHHYIO BEJO-
MOCTb U 3aYETHYIO KHIKKY.
OrneHnBaHUE YPOBHS OCBOCHHUS IUCIHMILIMHBI OCHOBBIBACTCS HA KAa4ECTBE BBIMIOJIHCHUS
CTYJECHTOM 3aJJaHUM TEKYIIEro KOHTPOJIL U OTBETOB Ha BOIIPOCHI IK3aMEHa.
Kpurepun onenkmu:
1. OneHKa 0TBETOB HA IK3aMeHALMOHHbIe BONPOChI (40% MTOroBOii OLEHKH)
OtimuHo (5)
[TonHble, pa3BepHYThIE OTBETHI C IEMOHCTpAIUEH TTTyOOKOT0 MOHUMAHUS TEMBI.
Hcnons3oBanue npuMepoB, GopMyIr, KOPPEKTHBIX TEPMHHOB.
YMeHue aHaau3upoBaTh U CPABHUBATH METO/IBI.
% BbInoaHenusi: 90-100% (momycKkaroTcsi He3HAYUTEIHHBIE HETOYHOCTH).
Xopomuo (4)
OTBeTHI coziepKaT OCHOBHBIE UCH, HO 03 YriyOJeHHOTO aHaIn3a.
Bo3mosxxHbI HEOObIIINE OMTMOKH B I€TAISIX WIH (HOPMYIHPOBKAX.
% BbInoHeHus: 75-89%.
YaosierBopureibHo (3)
OTBETHI TOBEPXHOCTHEIE, C CYIIECTBEHHBIMU IIPOOEIaMHU.
OTtcyTcTBHE IPUMEPOB UM HEKOPPEKTHOE MTPUMEHEHHE TEPMHUHOB.
% BbInoHeHus1: 60—74%.
HeynoBierBopuresibHO (2)
OTCcyTCcTBHE TOHUMAaHUS KITFOUEBBIX KOHIICTIITHHA.
['pyObie omMOKH UM HECTTIOCOOHOCTh OTBETUTH HAa OOJBIIYIO YaCTh BOIPOCOB.
% BpInoHeHus: <60%.

4.3. MeToanyecKue yKa3aHusl MO0 BHINOJHEHHIO THIIOBBIX PACYETOB
1. O0mme pekomeHnxanun
1.1. Hean padoThI:
. 3aKperIeHue TEOPETUIECKUX 3HAHUN IO TEMaM:
- KowmrmuiekcHeie uncna
— IlonHOMBI OT OHOM NTEPEMEHHOU
— Marpuisl u onepanuu HaJl HUIMH
- CucreMpl TUHENHBIX YPaBHEHUU
. DopMHUpPOBAaHNE HABBIKOB PELICHUS 3a/1a4 NOBBIIICHHON CII0KHOCTH.
. [ToaroToBka Kk KOHTPOJIBHBIM pabOTaM U SK3aMEHaM.
1.2. TpeooBanus k 0OPMIIEHUIO:
— Pacuersl BEINONHSAIOTCA B OTAEIBHON TeTpa u UK B anekTpoHHoM Buje (LaTeX, Word).
- Kaxnoe 3a1anne conpoBOKIaeTCs MOJHBIM pPelIeHUeM C TOSICHEHUSIMH.
— OTBeTsI BBIACTAIOTCS SIBHO (Hanpumep: «Omeem. z=5—12iz=5-12iy).
- I'paduyeckue mocTpoeHMs BBIMOIHSIOTCS BPYUHYIO WK € Ucodb30BaHueM 110
(GeoGebra, Desmos).
2. PexoMeHanum mo pasjaejam
2.1. Kommiekcusble uncia (Pazgen 1)
. KuroueBblie TemMbl:
— AnrebGpanueckasi, TPUTOHOMETpUYECKas U MOKa3aTeabHasi GOpMBI.
— Apudmernueckue ornepanuu.
— H3BneuyeHnue KOpHEH, BO3BEACHUE B CTEIICHbD.
— Pemenue ypaBHeHH Ha KOMIUIEKCHOM INIOCKOCTH.
. Tunu4ynbie OIIMOKH:
— HesepHoe BbIumCIIeHHE apryMeHTa (TJIaBHOE 3HaUCHUE: —m<argz<m).
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— Ilyranuna npu neneHuu (He yMHOKEHHE HAa CONPSIKEHHOE 3HAMEHATETIs ).
. Pexomenpanmmu:
— s oneparinii yMHOKEHHUS/ ISTICHUS HCTIOJIB3yHTE TPUTOHOMETPUIECKYIO PopMmy.
— Ilpu noctpoenun o6acTei nepexoanTe K 1eKapTOBBIM KOOPIWHA-
Tam: Z=X+Hyz=X+iy.
— Tlpumep 1.6: ans HepaBeHCTB BUna |z—z1|<p crpoiite kpyry, aius Re(z)>k — mo-
JYIUIOCKOCTH.

2.2. Hoaunombl (Paznen 2)
. KuroueBbie TemMbl:
— Jlenenue noamHoMoB, cxema ['opHepa.
— PaznoxeHue Ha MHOKUTEIH, [IOUCK KOPHEH.
— Haxoxnaenue HOJI (anroputm EBxinna).
. Tunuynbie oMMOKM:
— HenpaBunbHoe npuMeHeHne cxeMol ['opHepa 1J1si KOMIUIEKCHBIX KOPHEH.
— Iloreps KpaTHBIX KOpHEU MIPU PA3IOKEHUU.
° Pexomenpanuu:
— Jns 3ananus 2.1 ucnons3yiite 00a MeToaa (Mpou3BoAHbIE U cxemy ['opHepa) —
3TO B3aMMHasl IPOBEPKA.
— Ilpu paznoxenun npodu f(X)/(x—x1) npensapurensHo pasnoxute f(X)fro creme-
HaM (x—x1).
— B 3aganuu 2.6 s nogoopa M1(X), M2(X) ucmonb3yiiTe 1EnOYKy PaBEHCTB U3
anropurma EBkimpa.
2.3. MaTpuunsl (Pa3gea 3)
. KuroueBblie TeMbl:
- Omnepauuu ¢ MaTpuiamMu (YMHOXEHHE, TPAHCTIOHUPOBAHUE).
-~ Brruucnenue onpenenuteneii, 00paTHON MaTPHIIBL.
- Panr marpuiipl, aeMeHTapHbIe Tpeodpa3oBaHus.
. Tunuynbie omMMOKM:
OmubKu B yMHO)KEHUHU MaTpUIl (HECOBMAIEHUE PAa3MEPOB).
HesepHoe BbIuncieHne anredpanyeckux JTOMOTHEHHUH.
. Pexomenpaumu:
- Ilpm ymMHOXKEHHUU MaTpHIL CBEpsTiATE pasMepbl: Amxn'Bnxk=Cumxk
- Jlns onpenenureneii Bime 4-ro nmopsiaKa UCIOIb3yHTE:
- IlpuBenenue K TpeyroJibHOMY BU]LY.
- Pasnoxxenue 1o ctpoke/cTonOIy ¢ HyJISIMU.
- Jlns oOpaTHON MaTpULIbL:
- Meron XKopnana-I'aycca HanexHee npu OOJIbIIMX N.
- Bcerna nposepsiite: A-A"E.

2.4. CucreMsl JuHeiiHbIX ypaBHeHuii (Pa3znen 4)
. KuroueBbie TemMbl:
— Pemenne CJIY meronom ["aycca, Kpamepa.
- HccnenoBanue Ha coBMecTHOCTH (Teopema Kponekepa-Kanemm).
o Pexomenganuu:
— Ilpu pemieHun cucTeMm ¢ KOMIUIEKCHBIMH Kodddurrentamu (3aganue 1.7)
HCIIONIB3YUTE alredpandeckyro Gopmy.
- Jlu11 HEOTHOPOIHBIX CUCTEM CHavalla IPOBEPSIITE paHT pacliipeHHON

MAaTpPHIIBL.

3. Opranusanusi padboTbl

. JTanbl BHINOJTHEHHUS

1. Teopernyeckasi NOArOTOBKA: IOBTOPUTH (POPMYIIBI, ONIPEICICHUS, METOIBI.
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2. AHAaJM3 BapUaHTA: BBIICINUTH TUIBI 337a4 (Hanpumep, BapuanT 1: 7 3anaq no
KOMIUIEKCHBIM YHCJIaM).
3. Pemenue:
— Ot npocToro K ci10XHOMY (HauMHAKTe ¢ aredpandeckux onepanui).
- Jlns rpaduyeckux 3alaHui cCHayvasa cenaiTe ICKU3.
4. IIpoBepka:
— IloncraHoBka OTBETOB B MCXOAHBIE YPABHEHHUS.
- Csepka ¢ npuMepamu U3 pasjena «PelieHre THIOBBIX 3a1au.
. Kpurepum ouenku:
— IlomHoTa pemenus (Bce mark 000CHOBaHHI).
— OrcyrcTBHE apu(PMETHIECKUX OIIHUOOK.
— AKKypaTHOCTb 0(pOpMIICHHUS.
4.4, Metoanyeckue yKa3aHHsl 10 OPraHU3alMU BbIYMCJIUTEIbHOH HHPPACTPYKTY-
psl 1. Llesan u 3axaun
Heab: obecrneynTh CTYICHTOB U MPENoiaBaTesield TEXHUYECKUMU pecypcaMu st 3¢-
(EeKTUBHOTO BBIMTOJHEHHS JTA00PATOPHBIX pabOT, PEIICHHS 3a]1a4 JIMHEHHON anreOpbl, aHAIUTH-
YeCKOW reOMEeTPUHU U MPUKIATHBIX 3aanuii B oonactu NUU.
3agauu:
— Opraau3anys J0CTyNa K BBIYACIUTEIBHBIM MOITHOCTSIM JUISt pabOThI ¢ MaTpHIla-
MU, BEKTOpaMH, MOJIMHOMaMH.
— Toanepsxka cpenpl nis peanuzanuu anroputmoB (SVM, PCA, perpeccus).
— Oobecneuenue copmectumocti ¢ [10, ykazanusim B PI1/1 (Python, PyTorch,
TensorFlow).
2. AnlnapatHble TpeOOBaHUS
Pecypc MunumanbHble TpeOOBaHUS Pexomenyemblie TpebOBaHuA
PabGoune cranmuu CPU: 4 anpa; RAM: 8 I'b; SSD: 256 I'b CPU: 8 simep; RAM: 16 I'b;
GPU: NVIDIA GTX 1660

Cepaepbl 16 anep CPU; 32 I'b RAM; 1 Th SSD 32 aapa CPU; 64 I'b RAM;
GPU: NVIDIA RTX 3090
CerteBas undpactpykrypa Cxopocts: 1 ['out/c; Wi-Fi 5 Ckopocts: 10 I'out/c; Wi-Fi 6

IIpumeyanue: 115 337124 CIIEKTPAIBHON Kitactepusanuu u SVD-pa3iokeHust KpUTHIHO
Hannune GPU.

3. IlporpamMmHoOe oGecnieueHue

O6s3arensHoe [10:
— SI3wbiku nporpammupoBanus: Python 3.10+, Jupyter Notebook.
— bubmuorexu: NumPy, SciPy, Scikit-learn, Matplotlib, SymPy.
—  @peitmBopku MU: PyTorch, TensorFlow.
— Cneuunanu3upoBaHHBIE HHCTPYMEHTBI:
— MATLAB (1 paGoThl ¢ MaTpHIIAMU ¥ ONPEACTUTEIIMHI).
— GeoGebra (ans BU3yanu3aly KPUBBIX U TOBEPXHOCTEH).

JInuensuposanue:
— MHcnonb3oBarts akagemuueckue auuen3nn MATLAB uepe3 kaMnycHYyIo ceTh
KyoI'V.
— becnnarnsie ananoru: GNU Octave (3amena MATLAB), SageMath (nms1 anre6pst
TTOJTAHOMOB).

4. Ob6navyHbIe U yIaJICHHBIE PEIICHUS
Baytpennue pecypcot Kyol'V:
— Jloctyn k Moodle ayis ckaunBaHus 1a00paTOPHBIX padoT.
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— Apenna BM uepe3 HPC-knactep Ky6I'Y (TpebyeTcst yueTHast 3a1uch).

[TyGnnunbie o0naka:
— Google Colab: becrimatasiii noctyn k GPU/TPU nmnis BeITOTHEHUS 3ajaHU pa3-
nena «lIpumenenue nuHeHo# anredps! 1 3agay MN».
— Kaggle: laracers! 11 perpeccuu u Kiactepu3aiuu (Hampumep, Boston
Housing).
VPN-goctym: st 6e30macHOro MoAKIIOYEHUS K BHYTPEHHUM pecypcaM By3a.
5. UHCTPpYKUMH 10 HACTPOIiKe
JlokanbHasi ycTaHOBKA (J1J1s1 CTY/ICHTOB):

bash

# Ycranoska Python-6ubanorek

pip install numpy scipy scikit-learn matplotlib jupyter torch tensorflow
Docker-konTeiineps! (1 BOCIIPOU3BOAMMOCTH):

I'oToBeiit 00pa3: docker pull kubsu/linear-algebra:latest (Bxiarouaer Python, Jupyter,

npeyCTaHOBJICHHbBIC OMOINOTEKH).

Nuterpanus ¢ 9bC:
Asropuzanus B ObC «Jlanb» u FOpaiit yepes equnsiii akkayHT Kyol'Y.

6. besonacHocTh JaHHBIX
HIudposanue: Bece nanHbie Ha cepBepax — B cocTosiHUM MoKost (AES-256) u ipu niepe-

nage (TLS 1.3).

JTHE).

PesepeHoe konupoBanue: ExxenHeBHbIC O3Karbl Ha OTACIbHBIN cepBep (retention: 30

Hoctym:

Crynentsl: Read-only k yueOHbIM MaTepuazam.
ITpenoxasatenu: [loaHble mpaBa Ha pelaKTHPOBAHME JTAOOPATOPHBIX padoT.

7. TexHu4eckasi MoaAePKKa
Yacer padotsr: [Ta-IIT, 9:00-18:00.

Kanansr cBs3u:
Yar B Teams: #support_linear_algebra.
Email: support-math@kubsu.ru.

ABapuiiHbie cirydan: ABTOMaTH4ecKoe onoBenienune uepes Telegram-6ota mpu oTkaze

cepsepa.

8. OnTumu3anus 3arpar
Apenna GPU: Ucnonb3oBats Google Colab Pro st sxonomuu Ha nokanbHbeix GPU.

becnnarabie AJIbTCPHATHUBBI:

SageMath Cloud — 1151 CHMBOJIBHBIX BBIYHCICHHIA.
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Deepnote — Jupyter-HoyTOyKu ¢ COBMECTHBIM JIOCTYTIOM.

9. Apanranusa asa g ¢ OB3

s c1aboBUIAIINX

ITO: NVDA (3kpaHHBIN TUKTOP) + BEICOKOKOHTPACTHBIA PEXHUM B Jupyter.
AmnmnapatHo: MonuTopsl 27" ¢ pa3pemenuem 4K.

5. IlepeyeHb OCHOBHOI M JONOJHHMTEJLHOH y4eOHOH JHMTepaTypbl, HEOOX0AMMOM

AJIs1 OCBOCHHUA JUCHUIIJIMHBI.

1.

5.1. YueOHas iuteparypa

Tartapaukos, O. B. Jluneitnas anreOpa ¥ aHAIUTAYECKAs] TEOMETPHS : yUeOHUK JIJIs BY30B /
O. B. Tarapnauxkos, A. C. Uyiiko, B. I'. lllepmues ; mox o6mei penakuueii O. B. Tarapauko-
Ba. - Mocksa : FOpaiit, 2025. - 273 ¢. - URL: https://urait.ru/bcode/556226 (mara obGparie-
Hust: 29.10.2024). - Pexxum goctyna: ais aBtopu3. nosb3oBarenei. - ISBN 978-5-534-
19275-9. Tekcr AICKTPOHHBIH.
http://megapro.kubsu. ru/MegaPro/UserEntry?Actlon Link_ FlndDOC&Id 146475&idb=0

COopHUK 3a/1a4 10 aHAIMTUYECKOW T€OMETPUH U JIMHEHHOH anredpe : yueOHoe mocobue s
By30B / JI. A. bexnemumiena, /[. B. bexnemumes, A. 1O. ITerpoBuu, . A. Uybapos. - 9-¢
u3n., crep. -  Caskr-Ilerepbypr : Jlawp, 2022. - 496 «c¢. - URL:
https://e.lanbook.com/book/190976 (mata obparuenus: 22.04.2022). - Pexxum moctyma: s
aBTopu3. mojib3oBareneid. - ISBN 978-5-8114-9224-4. - Tekct : SIEKTPOHHBIH.
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=Link_FindDoc&id=148437&idb=0

[TpockypsixoB, Y. B. COopHuK 3a1ay 1o JMHEHHOH anredpe : yuebHoe mocobue i By30B /
. B. IIpockypsikoB. - 16-¢ u3n., crep. - Cankr-IletepOypr : Jlanb, 2022. - 476 c. - URL:
https://e.lanbook.com/book/183752 (nata obpamienus: 10.03.2022). - Pexxum noctyma: s
aBTopm3. monb3oBateneil. - ISBN 978-5-8114-9039-4. - Tekct : SJIEKTPOHHBIMH.
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=Link_FindDoc&id=147141&idb=0

. I'opnau, b. A. Jlunelinas JIuneiiHasa anreOpa u aHaJIUTUYECKass T€OMETPUS : MPAKTUKYM JUIS

CTYACHTOB TEXHHYECKUX U SKOHOMMYECKHUX CIELUAIBbHOCTEH BY30B : yueOHOE rmocodue ais
By30B / b. A. I'opnaug, E. II. PoctoBa. - Cankr-IlerepOypr : Jlanp, 2021. - 144 c. - URL:
https://e.lanbook.com/book/162373 (nata obpamienus: 31.10.2023). - Pexxum poctyma: s
aBTopm3. monb3oBateneil. - ISBN  978-5-8114-6737-2. - Tekct : OSIEKTPOHHBIMH.
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=Link_FindDoc&id=271520&idb=0
Wnbun B.A. Jlunelinas JIunelinas anreOpa U aHaJIMTUYECKasi T€OMETPUS | YUeOHUK Ui CTY-
JICHTOB YHUBEPCUTETOB U TEXHUYECKHX BY30B, 00YyYaIOLIUXCS IO crenuaibHoCcTAM "Mare-
matuka", "[Ipuknaanas matemaruka u uHpopmatuka" / B. A. Uneun, I'. 1. Kum ; Mockos-
CKHUH rocy/apcTBeHHbIN yHUBepcuTeT uMeHu M. B. JlomoHocoBa. - 3-€ u3n., nepepal. u 1011
- Mocksa: Ilpocnekt : MW3m-Bo MockoBckoro yHuBepcurera, 2025. - 393 c.
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=Link_FindDoc&id=281584&idb=0.
Jlapun, C. B. Anrebpa u Teopust uucen. ['pymmbl, KOJblla W IMOJS . y4COHUK IS BY30B /
C.B. Jlapun. — 2-e wu3g., uchp. u jpom. — Mocksa : WznarensctBo HOpaiit, 2025. —
160 c. — (Bwicmiee oopazoBanue). — ISBN 978-5-534-05567-2. — TekcT : 3JeKTpOHHBIH //
OopasoBarenbhas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/563870 (mara
obpamenus: 02.08.2025).

. LHy6epoumiep O.H. 3agaun u ynpakHeHHs MO aHAIMTHYeCKOi reomerpun. — M.: Hayka,

1970.
®dannees J1.K., Comunckuii 1.C. 3agauu mo BeIciie anredpe: yaeOHoe mocodue ist CTyAeH-
toB / JI.K. ®anneer, N.C. Comunckwmii. — 3. 12-e, crep. — CI16.: Jlanb, 1998. — 288 c.

Sun, X., Li, J., Kovalenko, A.V., Feng, W., Ou, Y. Integrating Reinforcement Learning and

Learning From Demonstrations to Learn Nonprehensile Manipulation //IEEE Transactions
on Automation Science and Engineering, 2023, 20(3), 1735-1744, DOI:
10.1109/TASE.2022.3185071, Q1

42


http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=271520&idb=0
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=281584&idb=0

10.

11.

12.

13.

14.

15.

16.

17.

Petukhova, A.V.; Kovalenko, A.V.; Ovsyannikova, A.V. Algorithm for Optimization of In-
verse Problem Modeling in Fuzzy Cognitive Maps. Mathematics 2022, 10, 3452. DOI:
10.3390/math10193452, Q1

Kirillova, E.; Kovalenko, A.; Urtenov, M. Study of the Current-Voltage Characteristics of
Membrane  Systems Using Neural Networks. AppliedMath 2025, 5, 10.
https://doi.org/10.3390/appliedmath5010010,

Kadurin, Artur, et al. "The cornucopia of meaningful leads: Applying deep adversarial auto-
encoders for new molecule development in oncology." Oncotarget 8.7 (2016): 10883.
Kadurin, Artur, et al. "druGAN: an advanced generative adversarial autoencoder model for
de novo generation of new molecules with desired molecular properties in silico.” Molecular
pharmaceutics 14.9 (2017): 3098-3104.

Polykovskiy, Daniil, et al. "Molecular sets (MOSES): a benchmarking platform for molecu-
lar generation models."” Frontiers in pharmacology 11 (2020): 565644.

Khrabrov, Kuzma, et al. "$\nabla® 2$ DFT: A Universal Quantum Chemistry Dataset of
Drug-Like Molecules and a Benchmark for Neural Network Potentials." Advances in Neural
Information Processing Systems 37 (2024): 36869-36889.

Polykovskiy, Daniil, et al. "Entangled conditional adversarial autoencoder for de novo drug
discovery." Molecular pharmaceutics 15.10 (2018): 4398-4405.

Hukonenko, Cepreit, Kanypun, Aptyp u Apxanrenbckas Exatepuna. ['myOokoe oOyuenue. "
W3narensckuii nom "Tlutep”, 2017.

5.2. lepuoauueckasi JuTeparypa
Kondepenunu A*:
. https://openreview.net/forum?id=FMMF1a9ifL
. https://openreview.net/forum?id=EIUrNM9U8c#discussion
. https://openreview.net/forum?id=JoO6MtCLHD
. https://aclanthology.org/2024.findings-emnlp.760/
. https://aclanthology.org/2020.coling-main.588/
. https://link.springer.com/chapter/10.1007/978-3-030-72113-8 30
. https://link.springer.com/chapter/10.1007/978-3-031-42448-9 10
. https://aclanthology.org/2024.findings-naacl.288/

0o N o ok~ w DN

5.3. llepuoauveckue U31aHusA:
ba3n1 qanabeix kommauuu «Mct Bero» http://dlib.eastview.com
Onekrponnas 6ubanoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UHTepHeT-pecypchl, B TOM YHcje COBpeMeHHbIe NpodeccuoHanbHbIe 0a3bl AaH-

HbIX U HHGOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
Dnekmponrno-oudruomeunvie cucmemst (IbC):

1.
2.
3.
4.
5.

3BC «HOPAMT» https://urait.ru/

9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3BbC «BOOK.ru» https://www.book.ru

3bC «ZNANIUM.COM» www.znanium.com

3BC «JIAHb» https://e.lanbook.com

Ilpogpeccuonanvuvie 6a3vi OanHbIX

1.

Scopus http://www.scopus.com/
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https://openreview.net/forum?id=FMMF1a9ifL
https://openreview.net/forum?id=ElUrNM9U8c#discussion
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https://aclanthology.org/2024.findings-emnlp.760/
https://aclanthology.org/2020.coling-main.588/
https://link.springer.com/chapter/10.1007/978-3-030-72113-8_30
https://link.springer.com/chapter/10.1007/978-3-031-42448-9_10
https://aclanthology.org/2024.findings-naacl.288/
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas snextponnas 6ubdaunoreka (HOB) http://www.elibrary.ru/

ITomHOTEKCTOBEIE APXUBbBI BEAYIIUX 3allaAHbIX HAYYHBIX XXYpPHAJIOB HAa Poccuiickoi miat-
(bopMe Hay4HbIX xkypHaaoB HOMKOH http://archive.neicon.ru

6. HanwmonanbHas 3neKTpoHHAs OMOIMOTEKA (IOCTYI K DJIEKTPOHHOW OMOIHMOTEKEe IuccepTa-
it Poccuniickoit rocymaperenroi ouomuoreku (PT'B) https://rusneb.ru/

7. Tlpesunenrckas oubnmuoreka um. b.H. Expumna https://www.prlib.ru/

8.  baza ganneix CSD Kemopumkckoro nieatpa kpucramiorpadpuueckux ganusix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlekropuym TB" http://www.lektorium.tv/

17.  YuuBepcuterckas napopmarmonnas cucrema POCCHUS http://uisrussia.msu.ru

oW

Becnnamuvie obpazoseamenvhvie pecypcol
1. Jupyter Notebook — nHTEepakTHBHBIC BHIUHCIICHUS
2. Visual Studio Code — penaktop koza ¢ mojaepxkoi Python
3. Google Scholar/arXiv — goctyn k Hay4HBIM MyOIHKAIUSIM

Pecypcuvl c6ob600H020 docmyna

1. KubepJlenunka http://cyberleninka.ru/;

2. AmepukaHckas nmaTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

3. MuHnucTepcTBO HAyKHU U BhICIIETr0 oOpa3zoBanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

4. ®enepanpHblii mopTan "Poccuiickoe oopazosanue” http://www.edu.ru/;

5. Hudopmanmonnas cuctema "EnuHOe OKHO 10cTyma K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas xomekuus nu(poBsix oOpa3oBarenbHbIX pecypcos http://school-collection.edu.ru/ .
7. Ilpoext I'ocynapcTBeHHOT0 HHCTUTYTA pycckoro si3bika uMeHu A.C. Ilymxkuna "OGpa3oBa-
Hue Ha pycckom" https://pushkininstitute.ru/;

8. CmpaBouHo-uHDOpMAMOHHBIH mopTai "Pycckuii s361k" hitp://gramota.ru/;

9. Cyx0a TeMaTHYECKHX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

10. Cnosapu u suiuksioneauu http://dic.academic.ru/;

11. OOGpa3oBatenbHblil moptan "Yuebda™ http://www.ucheba.com/;

12. 3akonompoekt "O6 oOpazoBanuu B Poccuiickoit ®eneparun'. Borpock! u otBetsI http://Xn--
273--84d1f.xn--plai/voprosy _i_otvety

Cobcmeennvie a1ekmponHble 00pazoeamenvhvle U UHGopmayuonusie pecypcovl Kyol'yV

1. OnextponHbIi KaTanor Hayunoii 6ubnmmnorexu Kyol'yY
http://megapro.kubsu.ru/MegaPro/Web

2. DnextpoHHas Oubnmoreka TpyaoB yueHsix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6
3. Cpena monyibHOro AMHAMHYecKkoro oOydenus http://moodle.kubsu.ru
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http://moodle.kubsu.ru/

4. ba3a y4eOHBIX IJIAHOB, y4eOHO-METONYECKUX KOMITJIEKCOB, IMMyOJIMKAIIMNA U KOH(epeHIIHiA
http://infoneeds.kubsu.ru/

5. bubnuorexka nHPOPMAIIMOHHBIX peCcypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHBIX
texHojorui http://mschool.kubsu.ru;

6. DuekTpoHHBIH apxuB gokymenToB KyoI'Y _http://docspace.kubsu.ru/

7. DneKTpoHHBIE 00pa3oBaTelbHbIE pecypchl Kadeapbl HHGOPMAITMOHHBIX CHUCTEM U TEXHOJIO-
ruii B obOpazoBanun Kyol'Y um nHayuHo-merommyeckoro >xypHaia "IIKOJIBHBIE T'OJIbI"
http://icdau.kubsu.ru/

Ilepeyenb pecypcoB MH(POPMAIMOHHO-TEJEKOMMYHHUKAIIMOHHON ceT «HTEepHeT»,

B TOM 4HCJIe COBpeMeHHbIe MpodeccHOHAIbLHBIE 0a3bl JaHHBIX U HHGOPMALIMOHHBbIE CIIPAa-
BOYHbIE CHCTEeMbI, He00X0AUMbIe 1JIs1 OCBOCHH S TMCUMIJIMHbI.

1. CnpaBouno-npaBoBas cucrtema «KoncynbranT [Irocy (http://www.consultant.ru)

2. Tlopranm oTKpeITHIX HaHHBIX Poccuiickoit ®enepepanuu https://data.gov.ru

3. baza OTKpBITBIX JaHHBIX MUHHUCTEPCTBA TpyAa M CONMAIBHOW 3ammThl PD
https://rosmintrud.ru/opendata

4. baza nanabix Hayunoii anekrponnsiii oudnrnoreku eLIBRARY.RU https://elibrary.ru/

5. ba3za ngannbix Bcepoccuiickoro MHCTUTYTa HaydyHOW M TexHH4Yeckoi mHpopmanuu (BU-
HUTU) PAH http://lwww2.viniti.ru/

6. ba3pl nanHbBIX B cdepe MHTEIIEKTYalbHOM COOCTBEHHOCTH, BKIIIOYAs MAaTEHTHBIE Oa3bl
JaHHBIX WWW.rusnano.com

7. ba3pl JaHHBIX ¥ aHATUTUYECKUE MyOIHUKAIMU «YHUBEPCUTETCKAasd WH(OPMALlMOHHAS CU-
crema POCCH Iy https://uisrussia.msu.ru/

8. Bukunenus, cBoOoaHas SHUMKIONeaus. [JnektpoHHbeldi pecypc]. — Wikipedia
http://ru.wikipedia.org

9. http://math.nsc.ru/LBRT/k5/opt.html (MuTennekTyanbHble METOIbI ONTUMH3AIINH, Y4eO-
HOE TIocobue)

6. MeToauuecKkue YKazaHnusl 1Jisd Oﬁy‘lalOIlll/IXCﬂ M0 OCBOCHHUIO JTUCHMIIJIMHBI.
TeOpeTI/I‘leCKI/IC 3HAHUA 110 OCHOBHBIM pa3JiciaM Kypca «Anre6pa " reoMCeTpus» CTYACH-

Tl IPUOOPETAIOT HA JIEKIUAX U MPAKTUUECKUX 3aHATHUAX, 3aKPEJISIOT U PacIIUpPSIOT BO BpeMs
CaMOCTOSITENIbHOM pabOThI.

Jlekumu 1o Kypey «Airedpa ¥ reOMeTpHs» MPEACTABIAIOTCS B BUJIE H3JI0KEHUS MaTepH-
aJla TI0 TeMe JIEKIIMH C JIEMOHCTpAIlMe Mpe3eHTallil M0 OTAEIbHBIM OCHOBHBIM TeMaM IIpO-
TpaMMBI.

Jlnst yrnyOneHust M 3aKperyieHHus TeOPETUYECKUX 3HaHUM CTy/IeHTaM peKOMEHyeTCsl Bbl-
MOJTHEHUE OIPEeNIEHHOI0 00beMa CaMOCTOSATeNNbHONU paboThel. OO1Mii 00beM YacoB, BBIACICH-
HBIX JUISI BHEAYJUTOPHBIX 3aHATHH, COCTaBIseT 75,6 yaca.

B pamkax camMOCTOSTENbHON MO3HABATEIbHOM NEATENBHOCTU CTYIEHTaM TaKXKe Mpeasa-
raeTcsi H3y4nTh HEKOTOPhIEC Pa3/IeNbl, He BOIICIIINE B JIEKIIMOHHBINH KypC.

BreaynutopHast paboTa Mo IucHHIDIHHE «Anredpa U TeoMeTpHs 3aKII0YaeTcs B cie-
JYIOILEM:

— MOBTOPEHHE JIEKIIMOHHOTO MaTepuasa U NpopadoTka yueOHUKOB U y4eOHBIX TOCOOMIA;

— MOJTrOTOBKA K MPAKTUYECKUM 3aHATHIM;

— npopaboTKa TeM, BBIHECEHHBIX Ha CAMOCTOSTENIbHYIO MOJITOTOBKY.

Jlnist 3aKperuieHnss TeOPETUYECKOr0 MaTepuana M BBIMOJIHEHUS] KOHTPOJIUPYEMBIX CaMo-
CTOSITENIBHBIX Pa0OT MO AMCLUUIUIMHE BO BHEYYEOHOE BpEMs CTYJEHTaM IPeNOCTaBIsEeTCsS BO3-
MO>XHOCTb TMOJIb30BaHms Onbamorekoit Kyol'Y, Oubnuorexkoit gakynbTeTa KOMIBIOTEPHBIX TEX-
HOJIOTUH ¥ MPUKIIAJHONH MaTeMaTHKH, BO3MOXHOCTSMU KOMIIBIOTEPHOIO KJiacca (hakysbTeTa.

WTOroBeIif KOHTPOJIb OCYIIECTBIISIETCS B BUJIE 3aYETOB U AK3aMEHOB.
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B ocBoeHMn DUCIUIUIMHBI MHBAIMIAMHU U JIMIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyaldbHas y4yeOHas paboTa (KOHCYIbTAIUH) —
JIOIOJTHUTEIHOE PAa3bsICHEHUE yu4eOHOro MaTepHaa.

I/IH[[I/IBI/IZ[yaJIBHBIG KOHCYJIbTalMM 110 HOpPCAMETY ABJIAIOTCA  BaKHBIM (l)aKTopOM,
CHOCO6CTByIOH_[I/IM HHIUBUAYaAJIU3allun O6y‘-ICHI/I$I N YCTAHOBJICHUIO BOCIIMTATCIIbHOTO KOHTAKTA
MEXIy TMpernojaBaTeieM H OOy4JaroUMMCS HMHBAIWIOM WM JIMIOM C OrPaHMYCHHBIMH
BO3MOXKHOCTSIMU 37I0POBBSL.

B ocBoeHHMH IUCHMIIMHBI MHBAIMAAMU W JIMLIAMH C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU
30pOBbsi OOJIBIIIOE 3HAYCHUE WMEET WHAWBHUJyalbHas ydeOHas pabora (KOHCYJbTAIlMH) —
JIOTIOJIHUTEIBbHOE pa3bsiICHEHNE Y4eOHOro Marepuara.

I/IHI[I/IBI/II[yaJIbHBIe KOHCYJIbTalUK 110 HOPCAMETY ABJIIOTCA Ba’XHBIM (baKTOpOM,
CHOCOOCTBYIOUIMM MHAMBUAYAIN3aLUU OOYYEHHUS U YCTAHOBJIEHUIO BOCHUTATENBHOIO KOHTAKTA
MCKAY MNOperoAaBaTciicM M O6y‘-IaIOHII/IMC$I HHBAJIMAOM WJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

[lonxon, onpenenstoniuii ycranosienue coorserctBus kericos UII u VI'T (5-7), no3Bo-
J5IeT 4YeTKO COOTHOCUTH 3Tallbl Pa3BUTUS TEXHOJOIMU C BOBJICUEHHOCTHIO MMAPTHEpPA U CHUXKATh
PHUCKH IIPU NIEPEXO/IE OT JA0OPATOPHBIX UCIBITAHUN K IPOMBIIIJIEHHOMY BHEIPEHUIO.

7. lepeyenb MHPOPMALMOHHBIX TEXHOJIOIHii, HCMOJIb3yeMbIX MPH OCYIIECTBJIEHHH
00pa3oBaTeJIbHOTO MpoIecca

7.1 IlepeyeHb HHPOPMATMOHHBIX TEXHOJIOTHIA.

1. Obnaunble TIIATPOPMBI B CEPBUCHI

cloud.ru,YandexCloud, AWS/GCP/Azure— o0nadHble BEIYUCICHUS

2. CucteMsbl yIpaBlIeHUs BEPCUSIMH U KOJU1abopaluu
Git/GitHub/GitLab — koHTpoJIb Bepcuii Kojia 1 COBMECTHas pa3paboTka
3. CucreMa yripaBicHHs 00yICHHEM

Moodle — caaya pabot

7.2 IlepevyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 00ecneYeHHUs.
1. Csoboanoe ITO (Open Source)
GitLab, GIT, MLFlow, Docker, Kubernetes, Terraform.
2. Omnepammonnas cuctema MS Windows.
3. Uurerpuposannoe oducHoe npuioxenre MS Office.

4. TlporpamMmmHOe oOecrieueHHe ISl OpraHU3alMU YIPABISIEMOT0 KOJJICKTUBHOTO U
0e3omacHoro nocryna B IHTEpHET.

5. SI3weiku nmporpamMupoBanus: Python, JavaScript, C++, Java

6. ®peiimBopku: PyTorch, TensorFlow.

7. Google Colab — o6maunas cpena uis BeimosHeHus koaa Ha Python ¢ GPU/TPU

8. Kaggle — mrardopma as paboThI ¢ JataceTaMu U copeBHOBaHHH 10 ML

8. MaTepuajibHO-TeXHHYECKO0e o0ecreyeHue mo JuCcuuIvinae (MoayJir)

Kon-Bo komn-
Ne [Iponyxr [TapameTpsl mpoykTa Kon-Bo durypamii En. n3m.
Bupryansnas Buptyansnas mamuna 10%
1 mammra  VCPU 2 vCPU 4 RAM 1 00 Hir
OC Ubuntu 22.04 1 T
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Bupryansnas
mamnHaa ¢ GPU

K8S

ML Inference In-
stance Type GPU

LLM

Cucremuslii quck SSD 1 It
10 I'o
Apenna nyoaugnoro IP 1 T
Buptyanbnas mamuna ¢ GPU
NVIDIA® Tesla® V100 2 GPU 1 It
8 vCPU 128 I'b RAM
OC Ubuntu 24.04 1 T
Cuctemubiii quck SSD 1 It
2000 o
Huck SSD 1 [T
4096 I'o
Huck SSD 1 LT
4096 I'o
Apenna my6auunoro IP 1 It
Master node 8 vCPU 16 RAM 1 T
Worker node 10% mons 4 vCPU 5 e
32 RAM
Worker node SSD-NVME 64 o
Apenpa myoauanoro IP 1 It
Bpewms pabotsl B MecsiL 40 |
Hucranc 8 x NVIDIA® H100
NVLink PCle 160 vCPU 1520 1 It
GB RAM
52;;1;:1\?30 3anpocoB kK ML 1 Mot 1Tt
Ksm ML-moneneit 160 I'c
Toxensr GigaChat 2 Max 50 Mnn. Ut
Toxenst Embeddings 400 Mun. It

JloTnoTHUTE bHBIE 00JIaUHBIC PECYPCHI MPEIOCTABISIOTCS TEXHOJIOTHYECKUM apTHepoM Yandex

Cloud.
MartepuajbHO-TeXHHYECKOE o0ecnevyeHne TUCHUIIIUHBI U
Ne Bun pator P
OCHAIICHHOCTh
1. Jlexmmonusble 3ausaTusa | JIeKMoHHAs ayIuTOpHs, 000OpyIOBaHHAS BUIACOMPOECKTOPOM H

sKpaHoM, ayna. 129, 131, A 301 6, A 305, A 307.

2. Cemunapckue 3anatus | He npegycMoTpeHbl
3. JlabopaTopHble 3aHs- | AyquTopuu [Uisl 1a00paTOpHBIX 3aHATUH, 00O0PYAOBAHHBIE
TUS mockamu, aya. 129, 131, 133, 147, 148, 149, 150, A3016,
A305, A307, A512, 100C.
4. KypcoBoe mnpoextupo- | He npeaycmorpeHo
BaHUE
S. I'pynnoBeie  (MHAUBHU- | AyauTopus, o0opyaoBaHHas JOCKoH, ayn. 129, 131, 133, 147,

NyalbHbIE) KOHCYJbTa-
015031

148, 149, 150, A 301 6, A305, A307, A512, 100C.
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6. Texymmii  KOHTpOJb, | Aynautopus, 000pyaoOBaHHas A0CKOi, aya. 129, 131, 133, 147,
npomexxyrounas arre- | 148, 149, 150, A 301 6, A305, A307, A512, 100C.
cTanus

7. CamocrositenbHas pa- | KaOuner ans camMocTosiTenbHON pabOThl, OCHALIEHHBIH KOM-
6ota IBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO ITOAKIIOYEHUS K CETH

«HTepHeT», mporpaMMon 3KpaHHOTO YBEIMUYEHUs U obecrie-
YCHHBIH  JIOCTYIIOM B  JJIGKTPOHHYIO  MH(OpPMAIMOHHO-
o0OpasoBartenbHyIO cpeny yHuBepcutera, aya. 102-A u yutaib-
HBII 3aJ1.

[Ipumeuanue: Kontkperuzanus ayautopuil U ux ocHamenue onpeaensercs OIIOIL.

48




