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1 Henu u 3aga4n U3y4eHus AU CUUILIMHBI.

1.1. Ilesb ocBOeHMS AUCHUIINHBI.

JlucuuniuHa HamnpaBieHa Ha (pOPMHUPOBAHUE Y CTYAEHTOB IIIyOOKOTO MOHMMaHus (QyH-
JAMEHTAJLHBIX KOHIENIINI JIMHEHHOW anreOphl U aHATUTUYECKOW reomeTpu. OCHOBHOM IEIBIO
ABIISIETCSL CO3/IaHUE MPOYHOM MaTeMaTHuecKoi 0a3bl, MO3BOJISIONICH aHANU3UPOBATH U pa3pada-
TBIBATh AJITOPUTMBI OOPAaOOTKH JAHHBIX, & TAKXKE Pa3BUTh HaBBIKK 3(p(PEeKTUBHON pOrpaMMHOI
peanu3alnuyi MaTeMaTHYeCKUX METOJ/IOB C UCII0JIb30BAHUEM COBPEMEHHBIX MHCTPYMEHTOB U OuO-
motek. Kypc obecneunBaeT HEOOX0AUMYIO IOATOTOBKY [UIS ITbHEUIIIETO U3yYSHHUS CIOKHBIX
TE€M B 00JIACTH UCKYCCTBEHHOTO MHTEJUIEKTa, CIIOCOOCTBYSI Pa3BUTHIO aHAIMTUYECKOTO MBIIILIe-
HUS U CIOCOOHOCTH pelaTh MPUKIAIHBIC 3a/1a4H.

1.2. 3agauyu IMCUMILIMHBIL.
B 3agauu kypca «Anredpa 1 aHATUTHYECKAst TEOMETPHS» BXOISAT:
v MOJITOTOBKA CHEIHAIMCTOB, CIOCOOHBIX IPUMEHSTh TOJyYeHHBIC 3HAHUS IS pe-

LICHHUs TNPUKIAJHBIX 3a/ad, BJIAACIOIIMX JOCTATOYHBIMU 3HAHHUSAMHU OCHOBHBIX
TEOPETUYECKUX MOJI0KEHUH Kypca «Anredpa U aHaAJIMTHYECKasi TEOMETPUS»;

v (dopMHpoBaHUE KYJIbTYpbl MBILIUIEHUS, CHOCOOHOCTH K aHaIN3y, 0OOOIIEHUIO U
BOCIIPHUATHIO HH(POPMALIHH, K IIOCTAHOBKE LIEJIU U BBIOOPY IyTeH ee JOCTHKEHMUS,;

v o0ecrieyeHre MaTeMaTHYECKUM alapaToM eCTECTBEHHOHAy4YHBIX, oOmenpodec-
CHOHAJIbHBIX U CIIEUUAIbHBIX TUCIUIINH;

v (opMHpOBaHKE PUBBIYKU K CTPOTOCTH B (POPMYITUPOBKY U3JT0KECHUS MaTepHaa,
K JIOTUYECKH HETIPOTUBOPEUYUBOM 1I€TI0UKE BHIBOJOB U 3aKJIIOUEHUM;

v pa3BUTHE HABBIKOB KCIIOJIb30BAaHUS JIOTHUECKUX CHMBOJIOB ISl C)KATOM 3alucu
pacCcyXJI€HUI U TEOPEM;

v pa3BUTHE y CTYACHTOB HaBBIKOB CaMOOOpa30BaHusl.

1.3. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NMPOrpaMMblI.

Juctunnuna «Anredpa U aHATUTHYECKas TEOMETPHS» OTHOCUTCS K 0a30Bo# yactu bio-
kal "ucuumnuael (Moxynu)" yaeOHOTO MiiaHa.

HNannast qucuuminHa (Anredpa u reoMerpusi) oTHocuTcsl K 0azoBoil yactu (b1) matema-
TUYECKOI0 U €CTECTBEHHOHAYYHOI'0 LMKJIA JTUCUUILIMH U UMEET JIOTUUECKYI0 U COAEPKATEIBbHO
— METOAMYECKYI0 B3aWMOCBS3b C JUCUUIUIMHAMU OCHOBHOHM 00pa3oBaTeIbHON NpOrpaMMBbl.
Jucnunnuza 6a3upyercs Ha KOMIETEHIUAX, C(OOPMUPOBAHHBIX Ha MPEABIAYIIEM YpOBHE 00pa-
30BaHud. Jyid n3ydeHus: anreOpbl U TreoMeTpun TpeOyeTcs KaueCTBEHHOE 3HAHUE IIKOJIBHOIO
Kypca anredpbl, FeOMEeTpUH, TPUTOHOMETPHH, Havyall aHaTu3a.

OcBoeHMEe TaHHOW TUCHUIUIMHBI HEO0X0JUMO 00y4aroIeMycsl AJisl YCIEeIIHOTO OCBOEHUS
CIIEYIOINX AUCLUUILIINH: «Anredpa u BBeJIEHUE B TEH30pHBIN aHaNM3», «UUCIEHHbIE METOABI» U
Ip., a TaK)Ke B yUeOHO-UCCIIEI0BATENBCKOM padoTe.

Kypc «Anrebpa u aHanuTudeckas TeOMETPHS» YUTAETCs cTyAeHTaM 1-ro kypca (1-if ce-
Mmectp). [Iporpamma paccunTaHa Ha CTYACHTOB, B MOJHOW Mepe OCBOMBIIMX IIKOJBHBIN KypC
MaTEeMaTHKH.

1.4. TlpodeccuoHanbHbIe PoJiM B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

Poab 1: Data Engineer (Un:xeHep 0 JaHHBIM)

3agaun:

1. Pa3pabotka nporieccoB u3BieueHus, npeodopazoBanus u 3arpy3ku (ETL) nanubix
2. CozpaHue ¥ ONTUMU3ALUS XPAHUIMIL TaHHBIX



3. OOlecneveHne Ka4ecTBa U JOCTYITHOCTH JIAaHHBIX

4. Hactpoiika nuH(paCTPYKTYpHI A5 00paObOTKH OOJBIINX TaHHBIX

5. HWuterpauus pa3po3HEHHBIX HICTOUHUKOB JIAHHBIX.

Pous 2: ML Engineer (Mu:xenep MO)

3amaun:

Peanuzanus ML-mozeneil B nHOpMAIMOHHBIX CHCTEMax
OnTuMu3zanus Npou3BOAUTEIBHOCTH U MAaCIITAOMPOBaHUE MOEIEeH
Pazpaborka ML-naiiniaifHOB 1 aBTOMaTH3aLUs IPOLIECCOB
MOHMTOPHHT Ka4eCTBa MOJEJICH B IPOJAKILEHE

Wuterpanus ML-pemenuii ¢ Ou3Hec-pUI0KEeHUSIMH

agkrownE

Poab 3: MLOps (Cnenmanuct no 3xciiayaraunu UN)

3amaun:

1. Pazpabotka mporeccoB u3BIedeHus, mpeodpazoBanus u 3arpy3ku (ETL) nanubix
2. CoznaHuie ¥ ONTHMHU3ALUS XPAHUIIHIL TaHHBIX

3. Obecrieuenue KauecTBa U JOCTYITHOCTH JaHHBIX

4. Hactpoiika HHPPACTPYKTYPHI 17151 00paOOTKU OONBIINX TAHHBIX

5. HHTrerpanus pa3po3HEHHBIX HCTOYHUKOB JaHHBIX

1.5. TIlepeyeHb MJAHUPYEMBbIX Pe3yabTATOB 00yYE€HUs MO AUCHHUILIMHE, COOTHECEH-

HBIX C IVIAHNPYEMBbIMH Pe3yJIbTATAMH OCBOEHHUsI 00Pa30BaTeIbHOI MPOrPaMMBI.

N3ydyenne naHHOW ydeOHOW JMCHIUILIMHBI HAIpaBJIeHO Ha (GopmupoBaHue y oOydaro-
HIUXCSI CIICTYIOIITIX KOMITCTCHITHIA:

KOI[ 1 HAMMCHOBAHUC I/IH,I[I/IKaTOpa* PC3YJIBT8.TBI O6y‘IeHI/I${ 110 JUCHUIIIIMHE

OIIK-1 Criocoben mpuMeHsTh (yHIaMEHTAIbHBIC 3HAHUS, TIOJTYYEHHBIE B 00JIACTH MaTeMa-
TUYECKUX U (WJIM) €CTECTBEHHBIX HAYK, U MCIIOIb30BaTh UX B MPO(ECCUOHATILHON 1eATeIbHO-
CTH

OIIK-1.1 3HaTh

[Tpumensier GpyHmaMeHTaIbHBIC 3HA- | OCHOBHbBIE NMPUHLUIBI U METOJbl PELICHUs 3a/1ay ajl-
HUS, MOJIYYCHHBIC B O0JIACTH Marte- | TeOpbl MaTpHIl U ONpeAeTUTeNed, CUCTeM JIMHEHHBIX
MaTUYECKNX W (WJIM) €CTECTBEHHBIX | YpaBHEHUH, alreOpandeckux CTPYKTYp, JHHEHHBIX
HAayK TpU TMOCTPOCHHH MOJAENEH B | MPOCTPAHCTB M JMHEWHBIX MHOTOOOpa3uil, KOMILIEK-
3aIaHHOU TIPEAMETHOM 00J1acTH HBIX YHCEJI, MOJUHOMOB, OCHOBHBIX I'€OMETPUUYECKUX
00pa3oB, anredbpanyeckux MHOrooOpasuil, HOPMHUPO-
BaHHBIX IIPOCTPAHCTB

Ymersn

pemath 3a1a4u B 00J1aCTU aJireOpbl MaTPUIl M OTIpe]Ie-
TUTeNel, CUCTeM JIMHEWHBIX ypaBHEHUH, anreOpanye-
CKHX CTPYKTYp, JIMHEWHBIX TPOCTPAHCTB U JIMHEHHBIX
MHOT000pa3uii, KOMIUIEKHBIX YHCEN, TOJIMHOMOB, OC-
HOBHBIX T€OMETPHUYECKUX O0pa3oB, alredpanyecKux
MHOT000pa3uii, HOPMUPOBAHHBIX MPOCTPAHCTB
Baaners

METOJIaMH JIOKa3aTeNbCTB M BbIBOJA (DOPMYIBI B 00J1a-
CTH anreOphl MATpUIl U OMNpPEACUTENeH, JTUHEHHBIX
MPOCTPAHCTB U JTUHEHHBIX MHOT000pasuii, KOMIUIEK-
HBIX YHCEJ, OCHOBHBIX T€OMETPUUYECKUX 00pa3oB; Me-
TOJIbI PEIICHUI CUCTEM JIMHENHBIX YPaBHEHUI
OIIK-1.2 3HaTh

ITpumensier QyHaaMeHTaIbHBIC 3HA- | TEOPETUYECKHE OCHOBBI AJIT€OPBI MATPUI] U OMIPEIEITH-
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HUS, TIOJYYEHHBIE B OOJIaCTH MaTe- | TeJeW, CHUCTeM JIMHEHHBIX ypaBHEHUH, anredpaunye-
MaTUYEeCKUX M (WJIM) €CTECTBEHHBIX | CKUX CTPYKTYD, JUHEHHBIX MPOCTPAHCTB U JIMHEWHBIX
HAayK MpHU BEIOOpE METOJOB PEIICHUsI | MHOTOOOpa3nii, KOMIUICKHBIX YHCEJ, IMOJMHOMOB, OC-
3a1a4 MpodecCHOHATBHON JesTeNb- | HOBHBIX T'€OMETPUYECKUX O00pa3oB, airedpandecKux
HOCTH MHOr000pa3uii, HOPMUPOBAHHBIX IPOCTPAHCTB

Ymern

BBIOMPATh aJIeKBAaTHBIN METOJ pelIeHus 3a1a4 B 00Ja-
CTH anreOpbl MaTpUIl U OINpeAeTuTeNel, CUCTEM JIH-
HEHHBIX ypaBHEHUH, anreOpandecKux CTPYKTYp, JH-
HEWHBIX TPOCTPAHCTB W JIMHEHHBIX MHOT000pa3ui,
KOMIUIEKHBIX YHCElN, ITOJUHOMOB, OCHOBHBIX I'€OMET-
pudeckux o0pasoB, anreOpanvyecKux MHOrooOpasuid,
HOPMHUPOBAHHBIX [TPOCTPAHCTB

Baanern

MHCTPYMEHTAPUEM MATEMAaTHUYECKOTO MOJIEIMPOBAHUS
B 00J1acTH anreOpbl MaTpPUIl U ONpPEAeNUTENeH, CUCTEM
JUHEHHBIX ypaBHEHUH, aireOpanvyeckux CTPYKTYp,
JUHEHHBIX MPOCTPAHCTB U JIMHEWHBIX MHOTr0oOpa3ui,
KOMIUIEKHBIX YMCEJl, TOJINHOMOB, OCHOBHBIX I'€OMET-
pudecknx o0pa3oB, anreOpandecKux MHOTO00Opa3ui,
HOPMHPOBAHHBIX IPOCTPAHCTB

P€3yJII)TaTBI 06yT-I€HI/I$I 10 AUCHUIIIIMHEC «Anre6pa M aHAJIMTHYECKasg reoOMCTpHs» NOCTH-
Tar0TCA B paMKaxX OCYIICCTBJICHHUS BCEX BUI0B KOHTaKTHOM M CaMOCTOSITEIILHOMN pa6OTBI 06y11a—
IOMUXCA B COOTBETCTBUU C YTBCPKACHHBIM yT-Ie6HI>IM IIJIAaHOM.

I/IH,I[I/IKaTopBI JOCTHIXCHUA KOMHCTGHL{Hﬁ CUHMTArOTCA C(I)OpMI/IpOBaHHbIMI/I IIpru JOCTUIKC-
HHUH COOTBCTCTBYIOIIUX UM PE3YJILTATOB 06y‘-ICHI/I$I.



2. CTpyKTYypa U coaepkaHue JUCUMUIIIHHBI.

2.1 PacnipeaesieHne TPyAOEMKOCTH JUCHHUILINHBI 110 BUAaM padoT.

O6miast TPyA0EMKOCTh AMCHUILUIMHBI cocTaBisgeT 5 3au.en. (180 gacoB), ux pacmnpenene-
HUE TI0 BUJaM padOT IPECTABICHO B TAOIHIIC

(0ns cmyoenmos ODO).
CemecTpnl
Buj yueOHoi1 padoThI Beero (4acel)
4aCoB
KonTakTHasi paboTa, B TOM YncJIe: 108,5 | 108,5
AyIuTOpHBIE 3aHATHS (BCEro): 118 118
3aHsATUS JEKIIMOHHOTO TUTIA 52 52
JlaboparopHble 3aHATHS 50 50
Nuasi koHTaKTHasi pabdoTa: 6,5 6,5
KonTponb camocrositenpaol pabotsl (KCP) 6 6
[Tpomexyrounas arrectanus (MKP) 0,5 0,5
CamocrosiTejibHasi paboTa, B TOM YHcJIe: 35,8 | 35,8
[TpopaboTka y4eOHOro (TeopeTHYecKoro) MaTe- 358 | 358
puana
KoHTpoJb: 35,7 35,7
[ToaroToBka K SK3aMeHy 35,7 | 354
yac. 180 180
B TOM 4HcJe KOH-
OO0mas Tpya0eMKOCTh T 108,5 | 1085
3a4. efg 5 5

2.2 CTpyKTypa AMCHMILIMHBI:

Pacnpenencnue BuoB yueOHOIM pabOThI U MX TPYIOEMKOCTH IO pa3jieiaM JUCIUTUIUHBL.
Paznensl qucHMIuIMHLL, U3ydaeMele B 1 cemectpe (ounas ¢hopma)

KoJumnuecTBo yacoB
Bue-
ayam
AyauTopHasi pa- | TOp-
Ne HanmenoBanue pa3aesioB (Tem) Beero 5014 Hast
pa-
oora
JI n3 | JP | CPC
1 2 3 4 5 6 7
Pasoen 1 Bekmopbz,vmampuubz U cucmembl TUHENUHbIX 29 29 146
ypasHeHul
1. BexkTops B R". IIpsiMble THHUN ¥ TUIOCKOCTH. 6 6
2. OCHOBBI MATPUYHOI1 aIreOpHl. 6 6
3. Panr matpuiisl. O6mas teopust CJIAY. 4 4
4 Bekrophas anre6pa. OOmive ypaBHeHUs Ips- 5 5
MOW ¥ TIOCKOCTH
Pazoen 2 | Aneebpauueckue cmpykmypul u memooul 16 14 12
5. KommiekcHbie uncna 4 4
6. JInHelHpIe NPOCTPaHCTBA ¥ NOANIPOCTPAHCTBA 4 4
7 OcCHOBBI a0CTPAKTHOI anreOpshl: TPYIIIIHL, 4 9
KOJIBIIA, TTOJISI




KoauyecTBo yacoB
Bue-
ayam
AyauTopHasi pa- | TOp-
Ne HanmenoBanue pa3iesioB (TeM) Beero Gora st
pa-
oora
JI 3 | JIP | CPC
1 2 3 4 5 6 7
8. OO6m1as Teopus aareOpsl MOJIMHOMOB 4 4
Paszoen 3 | 'eomempus quneiinvix npocmpancmae 14 14 9,2
9 Jluneitapie MHOTOOOpasus u ad(GUHHBIE MTPO- 4 4
CTpaHCTBa
10. Anrebpanueckue MHOT000Opasus 6 6
11 HopMmupoBaHnHble KOHEUHOMEPHBIE JTUHEHHbBIE 4 4
] npocTpancTBa. OpTOroHaJIbHOCTh
HUTOI'O no pa3gesam TUCUUNIMHBI 137,8 52 50 35,8
KonTpons camocrositensHoi pabotsl (KCP) 6
[Tpomexyrounas arrectanus (MKP) 0,5
[ToaroToBka K TEKynieMy KOHTPOJIO 35,7
OO0u1asi TPy10€eMKOCTb MO IMCUMILIHHE 180

Ipumeuanue: JI — nexyuu, 113 — npakmuueckue sanamus / cemunapsl, JIP — nabopamophvie 3a-
namus, CPC — camocmosmenvuas paboma cmyoenma

(I)opMa NMpoBE€ACHUSA aTTeCTAUU MO0 NUCHUIVIMHE: 3auem U 3K3aMeH 6 nepeom ce-
mecmpe, 3a4ent u IK3aMeH 60 6MOPOM cemecmpe

2.3 Coaep:xaHue pa3/iesioB JUCHUIIHHBI:
2.3.1 3aHaTus JEeKIMOHHOI0 THIIA.

Ne HaumenoBanue pas-
neJia/TeMbl

Conep:xanue pa3aena/TeMbl

®opma Te-
KyLIero
KOHTPOJIA

1 2

3

4

Pazoen 1. Bexmopuwi,

mampuubl U CUCIEMDbL JUHEUHbIX ypaeHeHuﬁ

Bexkropst B R". Ipsimbre
JIMHUH U TUIOCKOCTH.

ITonsATHE BEKTOpA KaK OAHOMEPHOTO IIPEI-
CTaBJIeHUS MUH(OPMALINH, CII0)KEHNE U
YMHOKEHHUE Ha CKaJIsip, TMHEHHast KOMOU-
HaIys, JTNHEeHHas 3aBUCH-
MOCTB/HE3aBUCUMOCTb, CBOMCTBA JINHEH-
HOM 3aBUCUMOCTH, T€OpEMaA O JTUHEHHOMN
3aBHCUMOCTH JIMHEWHBIX KOMOMHALUH,
MOHsTHE 6a3nca U pa3MEPHOCTU JTMHEWHOMN
000JI0YKH, KOOPJMHATHI BEKTOPA, CBA3b C
CJIAY, cucreMbl KOOpauHAT (JeKapTOBas,
NoJIsipHast, IWIMHpUYecKas, cepuye-
CKasi), IeJIeHHe OTpe3Ka B JaHHOM OTHO-
LIEHUH, TapAMETPUUECKHE YPaBHEHUS
npsimoii B R?/R®, mapameTpuaeckoe ypas-
HEHHE IIJIOCKOCTH, B3aUMHOE PaCIIOJIONKe-
HHE NPSIMOM U TUIOCKOCTH.

2. OCHOBBI MAaTPUYHOM

ManI/II_IBI KaK IBYMCPHOC MMPCACTABJICHHUC
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HaumenoBanue pas-
aeJia/TeMbl

Conep:xkanue pasaesa/TeMbl

®opma Te-
KYILLEro
KOHTPOJIsA

anreopsl

nH(OpMAaLIUY, MATPUIBI TPU3HAKOB, BUIbI
MaTpHull, CJIOKEHNUE MATPUI] U YMHOXKEHUE
Ha CKaJsip, CBOMCTBA JIMHEWHBIX ONEpaInid,
YMHOKEHHE MATPUIl U BO3BEACHUE MaTPHUII
B CTENEHb, TPAHCIIOHUPOBAHUE MATPHUII,
JJIEeMEHTapHbIE TIepoOpa30BaHUs MATPHII,
MarpudHoe npeactasieHue CJIAY, obmue
nousitus CJIAY, meron "aycca, [lonsitue
onpexaenutens yepe3 peumienue CJIIAY 2 u
TPETHErO MOPSIIKA, OTMPEACIUTEINb N-TO T0-
psiaka, 0a30BbIe CBOMCTBA ONPEACTUTEH,
anredpandecKue JOMOTHEHUS U MUHODBI,
BBIYHCIICHUE ONPEIEICUTENs pa3ioKeHU-
€M I10 CTpOUKe (CTOJNOIY), TeopeMa
Jlannaca, onpenenuTenb NpOU3BeICHUS
Matpul, Teopema Kpamepa, reopema o nu-
HEHHOI 3aBUCIMOCTHU CTPOK KBaJIpaTHOM
MaTpHUIlbl, TIOHATHE 0OPATHOW MATPHIIBI,
oOpailieHue HEBBIPOXKICHHON MaTPUIIbI,
CBOMCTBa 00paTHOW MaTpPHUIIbI, HAXOXKIE-
HUEe 00paTHOI MaTPHIIBI IO CXEME MeTOo/1a
lNaycca, mpocreiinye MaTpu4YHbIe ypaBHe-
HUs, oOpaleHue 0J0YHO-CTYIeHYaTon
MaTpHIIHI,

Panr matpuisl. OGmas
teopus CJIAY.

CkeneTHoe pa3yioKeHUe MaTpULlbl, TEOpe-
Ma 0 pa3MEPHOCTHU JTUHEHHON 000JI0UKH,
paHr MaTpUILIbl, TEOpeMa 0 Oa3UCHOM MHU-
HOpE, CBOWCTBA PAaHTOB, HEYCTOMYUBOCTh
paHra, ycJloBHe CyIIeCTBOBaHHSI HETPUBU-
anbHbIX pemenuiit CJIAY, dpynnamenTtans-
Has coBoKynHocTh pemenni CJIOVY, reo-
pema o pemenusix CJIOY, reopema Kpo-
Hekepa-Kanemu, obmmee pemenue CJIAY,
cTpoeHre MHOecTBa pemieHuil CJIAY.

Bekrophas anre6pa.
OO6mme ypaBHEHHS
MPSIMOI U TUIOCKOCTH

BekTophas anre6pa B R?/R?, ckansproe
MPOU3BEICHNE BEKTOPOB, CBOMCTBA CKa-
JISIPHOTO MPOU3BEICHNS, OPHUEHTALHS CHU-
CTeMBI KOOPAMHAT, BEKTOPHOE MTPOU3BEIC-
HUE BEKTOPOB, CBOICTBAa BEKTOPHOTO MPO-
W3BEJICHHUS BEKTOPOB, CMEIIAHHOE TIPOH3-
BE€JICHHE BEKTOPOB, CBOMCTBA CMEIIAHHOTO
MIPOU3BEICHUST BEKTOPOB, HOPMAJIH K TIpsi-
MOM U TJIOCKOCTH, 00I1lee ypaBHEHUE Mpsi-
MOH Ha INIOCKOCTH, MOIYIUIOCKOCTH, pac-
CTOSTHUE OT MPSIMOM J10 TOYKH, o011iee
ypaBHEHHUE IUIOCKOCTH, TTOTYITPOCTPaH-
CTBa, PACCTOSIHUE OT TOUKHU JI0 TNIOCKOCTH,
o01Iee ypaBHEHHUE MPSIMOM B IIPOCTpPaH-
CTBE, CBSI3b IApPAMETPHUECKUX YPAaBHEHHH

6




HaumenoBanue pas-
aeJia/TeMbl

Conep:xkanue pasaesa/TeMbl

®opma Te-
KYILLEro
KOHTPOJIsA

MPSIMOM U TUIOCKOCTH € OOIIMMHU YpaBHE-
HUSIMH, B3aMMHOE PACIOJI0KEHHUE MPIMON
Y TUIOCKOCTH.

Pazoen 2 Aneebpauueckue cmpykmypol u Memoobl

Kommiiekcurlie uncia

AnreOpanueckas (opmMa KOMIUIEKCHOTO
YHciaa, KOMIUIEKCHAs IUIOCKOCTh, KOM-
IUIEKCHOE CONPSDKEHHE, TPUTOHOMETpUye-
CKasl U TOKa3arenbHas (pOpMbI KOMILIEKC-
HOTO YHUCIIA, JEHCTBHS CIOKEHHUS U yMHO-
KEHHSI KOMILJICKCHBIX YHCEN B anreOpau-
4ecKo (GopMe U TPUTOHOMETPHYECKOM
¢dopme, BbIBOI (HOpMYIBI BO3BEICHHS B
CTENEeHb KOMIUIEKCHOTO uucia, (opmyna
MyaBpa, U3BJICUCHHE KOPHS M3 KOMIUIEKC-
HOTO YHCia, aareOpandeckue ypaBHEHHS C
KOMIUIEKCHBIMU K03 durimenramu.

JIP

JIuneriHbie MpoCTpaH-
CTBAa U IIOANPOCTPAH-
CTBa

JlunerHble mnpocTpaHCTBA. beckoHEYHO-
MEpHbBIE ¥ KOHEYHOMEPHBIEC JIMHEHHBIE
pocTpaHcTBa. ba3uc U pa3mMepHOCTb.
[TognpocTpaHCTBa JMHEWHOI'O IMPOCTPAH-
ctBa. Ilepeceuenne um cymma JIMHEHHBIX
noanpocTtpancTs. IIpsamas cymma noamnpo-
CTpaHCTB. JlONMONHUTENbHBIE MPOCTPAH-
CTBA M MPOCKIHUH

OcHOBBI a0CTPaKTHOM
anreOphl: TPYIIILL,
KOJIbLIA, T10JIS

MHoxecTBa 1 aaredpanyeckue onepanu,
MOHATHE PYMIIbI, IPUMEPHI a0EIEBbIX
TPy, rpyIIa HEBBIPOXKACHHBIX JUaro-
HaJIbHBIX MAaTpUL, IPYyIIIa HEBBIPOXKICH-
HBIX TPEYTOJIbHBIX MaTPHUL], IUKINYECKUE
IPYIIIBI, CBOMCTBO MOATIPYII [IUKINYE-
CKOM IpyIIBL, TpyIna 0OpaTUMbIX MaTpHII,
IpyIIa KOpHEH CTENEHU N U3 eANHUIIB,
nepBooOpa3Hble KOPHHU, KOJIbIIA U TOJI,
KOJIBLIO BBIYETOB, ITOJISI BEIIECTBEHHBIX U
KOMILIEKCHBIX YHCEIL

JIP

OG6mras Teopus anred-
PBI TIOJIMHOMOB

Omnpenenenre noaMHOMAa (MHOTOUYJICHA),
anreOpa NOJIMHOMOB, JIMHEHHBIE TTPO-
CTpaHCTBA IOJMHOMOB, KOJIBIO TTOJMHO-
MOB, ompenienuTenb Banaepmona, aene-
HHUE C OCTATKOM, 3HAYE€HHUE MMOJIMHOMA, KO-
peHb MmoauHOMa, cxema ['opHepa u Teope-
Ma be3y, HO/l 1Byx moamHOMOB, HENPH-
BOJIMMBIE TIOJTMHOMBI, KOMIUIEKCHBIE T10-
JIMHOMBI, OCHOBHAsI TE€OpeMa anreOpsl,
pa3noKeHue MOJIMHOMOB.

JIP

Pazoen 3

['eomempusi TuHeliHbIX NPOCMPAHCME

Jluneiinbie MHOTOOOpA-
3us U aQPUHHBIE TIPO-
CTpaHCTBa

Adunnbie MHOroo6pasusa. ['unepriocko-
ctu. IlomympoctpancrBa.  Brinmykible
MHO>KECTBA.

JIP
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HaumenoBanue pas-
aeJia/TeMbl

Conep:xkanue pasaesa/TeMbl

®opma Te-
KYILLEro
KOHTPOJIsA

10.

AurebpanuecKkre MHO-
rooopazus

KBanparuunble MHOTOWIEHBI OT JIBYX I1€-
peMeHHBIX. [I0BOPOT U cABUT AEKapTOBOU
CUCTEMBI KOOPAUHAT. DJUIUTIC, TUIIEpOOIIa,
napaboina. KBagparnaapie MHOTOUYICHBI OT
Tpex nepeMeHHbIX. OpTOroHaJIbHbIE MaT-
pulibl. JlnaroHanusanus BeIEeCTBEHHBIX
CUMMETPUYHBIX MaTpull. [IpuBeneHHbIe
ypaBHEHUS MOBPXHOCTH BTOTOTO TOPSJIKA.
Onmuncona. OIHOMOJIOCTHBIN TUTIEpOOIIO-
u. JIuneiiuyaras noBepxHOCTh. J[Byno-
JIOCTHBIA TUTIEPOOIONT. DIUTUIUITHYCCKUI
KOHYC. DIuMnTu4eckuii mapadonoun. I'u-
niepoonmyeckuii mapadosoua. Lumuaapu-
YECKUE MOBEPXHOCTH.

JIP

11.

CkansspHO€ ITpou3sBee-
Hue. HopmupoBaHnHbie
npocrpancTea. Opro-

TOHAJIBHOCTh

HopmuposanHoe npoctpanctBo. Beimyk-
nele QYHKIIUU B HepaBeHCTBa. HepaBen-
ctBa ['enpniepa u MunkoBckoro. Hopmel
I'enbnepa. HopMbl B 6eckoHEYHOMEPHOM
npoctpancTBe. MeTpudeckoe npocTpaH-
CcTBO. MHOK€CTBa B METPUUECKOM IIPO-
CTpaHCTBE EBKINAOBO MPOCTPAHCTRO.
YHuTapHoe npoctpaHcTBo. CKalspHOe
MIPOU3BENICHUE, JUIMHA BEKTOPA, YTOJ MEX-
ny BekTopamu. [Iponecc oproronanusanuu
I'pamma-IlImura.

JIP

Ipumeuanue: JIP — omuem/3awuma aabopamophoii pabomei, KP - xommpoavnasa paboma, PI'3 - pacuemmno-
epaguyeckoeo 3adanus, K - kornoksuym, P3 — pewenue 3adau.

2.3.2 3aHATHA CEMHHAPCKOI0 THIIA.

3aHATHS] CEMUHAPCKOTO TUIIA HE MPEAYCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHSI.

®opma Te-
Ne HaumenoBanmue pa3- HaumeHnoBaHue J1a60paTOpHBIX padoT KYyLIero
Aeaa/TeMbl KOHTPOJIsA
1 2 3 4
Paszoen 1. Bexmopwl, mampuysl u cucmemol IUHEUHbIX YPAGHEHU
Ba3oBsle 3a1aun Ha BeKTOpHl B R? 1 R®,
necTBusl HaJ BekTopamu B R", Haxoxe-
HUE€ JTUHEHHBIX KOMOUHAIIMI BEKTOPOB,
OTpeJieNIeHUe TMHEHHOM 3aBUCUMOCTH /
JIMHEWHON HE3aBUCUMOCTH COBOKYITHOCTH
1 Bexktops! B R". [IpsiMbie | BEKTOPOB, 0a3uC U pa3MepHOCTh JTMHEHHON P3. KP
. )

JIMHUHU U ITIJIOCKOCTH.

000JI0OYKH, JOIIOIHEHNE 0a3rca INHEHHON
oboouku 10 6asuca R", cucTteMbr Koop-
IUHAT (JexapToBasi, MOoJspHas, IUINHIPU-
yeckas, cepudeckas), mapaMmeTpuIeckoe
YpaBHEHUE MPSAMON Ha TUIOCKOCTH, aJro-
PUTM OIpeieJIeHHe B3aUMHOTO PACIIOJO-
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HaumenoBanue pas-
aeJia/TeMbl

HaumeHoBaHue 1abopaTopHBIX padoT

®opma Te-
KYILLEro
KOHTPOJIsA

YKEHMS NPSAMBIX Ha TUIOCKOCTH, TapaMepH-
YECKOE YPAaBHEHUE IPSIMOU B IIPOCTPAH-
CTBE, AJITOPUTM OIPEIEIICHUS B3aUMHOIO
paMIIOI0KEHUS IIPSIMBIX B IIPOCTPAHCTBE,
YCIIOBUE NEPECEUCHNUS IPSIMBIX, ITapaMeT-
pUYECKOEe YpPaBHEHME IUIOCKOCTH, aJIro-
PUTMBI B3aMMHOI'O PACIIOJIOKECHHMSI IPSMBIX
U IIJIOCKOCTEM.

OcHOBBI MaTpUYHOU
anreOpsI

Omnpeanuu ClIOXKeHHs!, YMHOXKEHHS Ha CKa-
JSIp, IPOU3BEICHUS ¥ TPAHCIIOHUPOBAHUS
MaTpull, 3Ha4YeHHUEe MHOTOYJIEHA OT MaTpu-
1IbI, IEPECTAaHOBOYHBIC MATPHIIBI, PELICHUE
CJIAY meronom I"aycca, BeIuncCieHUE
OTIPENICTUTENICH BTOPOTO U TPETHETO MO-
psaKa, onpeneanTens N-ro mopsaKa, uc-
MOJIb30BAHUE CBOWCTB JIJIS1 BEIYUCIICHUS
OTIpECTUTEINS], MUHOPHI U aredpanveckue
JIOTIOJIHEHUS, PA3JI0KEHUE ONPEAETUTENS
0 CTPOKe (CTONOIY), BBIYMCIEHUE OIpe-
nenutene npu nomoiu JI1C, Berunce-
HUE OTpe/ieNieuTeNel C UCIIOIb30BAaHHEM
teopemsl Jlarutaca, pemenue Kpamepos-
ckux cucreM o popmymnam Kpamepa,
HaXO0XICHUE 00OpaTHBIX MaTPHIl 3-TO IO~
psaKa yepe3 IpUCOeIMHEHHbIE MAaTPHIIbI,
HaxO0’KJIeHHE 0OpaTHBIX MATPHIL MTOPSIIKA
BhIIIe 3-r0 1o cxeme ['aycca ¢ mpumene-
HueM DOIIC, pemienne npocTenmx mMart-
pUYHBIX ypaBHEHUH, pemeHne Kpamepos-
CKHMX CHCTEM C UCIOJIb30BaHNEM OOpPATHBIX
MAaTpHII.

P3

Panr marpuner. O6mas
teopus CJIAY.

HaxoxxneHne panra MaTpUITbl METOIOM
OKalMJIeHHUsI MUHOPOB, HaX0XJIEHUE paHra
MaTpHIIBI IPUBEICHUEM K BEpXHE-
CTYIEHYaTOMY BUIY, BBIYMCICHHUE PaHTa
COBOKYITHOCTH BEKTOPOB, HAXOKICHNE
obmero u yactHoro pemenuit CJIAY, Bek-
TopHas 3anuch pemenus CJIIAY, naxox-
JeHne GyHAaMEHTaIbHOW COBOKYITHOCTH
BekTopoB CJIOVY, cBa3pb pewenus CJIHY u
cootBercTBytomeit CJIOY

P3

Bekrophas anre6pa.
OO6mme ypaBHEHHS
MPSIMOI U TUIOCKOCTH

Brruucnenue ckaiasipHOro npou3BeAeHUs,
HCIIOJIb30BAaHHUE CBOMCTB CKAJISIPHOIO IIPO-
W3BE/IeHUs, KOOpAUHATHAs (opMa CKajsp-
HOTI'O ITPOU3BEJCHUS, OIIPEIEIICHUE YIJIOB
MEXKy BEKTOPAMH, BBIYUCIECHUE TIPOEKIIUU
BEKTOPA HA OCb, BBIUUCIIEHUE BEKTOPHOIO
IIPOU3BEICHNS] BEKTOPOB, CBOMCTBA BEK-
TOPHOI'0 NPOU3BEICHU], KOOpAVHATHAS

P3, KP
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HaumenoBanue pas-
aeJia/TeMbl

HaumeHoBaHue 1abopaTopHBIX padoT

®opma Te-
KYILLEro
KOHTPOJIsA

(bopMa BEKTOPHOT'O IPOU3BEACHUS, IPH-
MCHCHHEC BCKTOPHOT'O ITPOU3BCACHUA IJIA
BBIYHCIICHUS IJI0IIAAeH, KOOpANHATHAS
(bopma cMeIaHHOTO POU3BEICHUS BEKTO-
POB, ompeeieHre KOMIUTAaHapHOCTH BEK-
TOPOB, IPUMEHEHNE CMEUIAHHOTO MPOU3-
BE/ICHUSI ISl BBIYMCIICHHUS 00BbEMOB, TIepe-
XOJI OT MapaMEeTPUIECKOTO YpaBHEHUS
IpsSIMOH Ha TUIOCKOCTH K 00111eMy, IJIaHu-
METPUYECKHUE 33/1a4H C CIIOJIb30BaHUEM
0011Iero ypaBHEHUsI IPSIMON Ha IIOCKOCTH,
HaxXOXICHUC YTIJIOB MCIKAY IIPAMBIMU U
PacCTOSHUS OT TOYKHU J0 MPSIMOH Ha ILI0C-
KOCTH, TIEpEX0/1 OT TapaMEeTPHUECKOTO
ypaBHEHUSI IUIOCKOCTH K 00IEeMY, BBIYHC-
JIEHUE YTJIOB MEXIY IJIOCKOCTSIMH, 3a/1a491
CTEPEOMETPHUH C HCIIOIB30BAHHEM OOLIETO
YpaBHEHHsI IUIOCKOCTH (OIpeiesieHne rpa-
HEW N-yroJbHUKOB, BBICOT), IIEPEXO OT
o0u1ero ypaBHeHUsI IPSIMOI B MPOCTpPaH-
CTBE K ITApaMETPHUECKOMY, HaXOXKICHUS
yrozia MeX1y IPsIMbIMU U MEXKY IPSIMOU
U IJIOCKOCTBIO.

Pazoen 2 Aneebpauueckue cmpykmypol u Memoobl

KommiekcHrlie umcia

JlelicTBUSL YMHOKEHUS/A€TICHNsT Hajl KOM-
IJIEKCHBIMA YHUCJIAMU B alreOpanyeckon
dbopwme, pemenne CJIAY ¢ KOMIUICKCHBIMU
KO3 dULIMeHTaMH, pElIeHUEe KBaJpaTHBIX
YPaBHEHMH € KOMIUIEKCHBIMU KO3 HUIIH-
eHTaMM, TepexoJ OT airedpandeckon
(opMBI KOMIUIEKCHOTO YHCa K TPUTOHO-
METpUUYEecKol, paboTa ¢ KOMILIEKCHOM
IUIOCKOCTBIO, HAXO0XKJIEHUE TIeoMeTpuye-
CKOTO MecCTa TOYeK, M300paXKaroUIuX KOM-
IUIEKCHBIE YHCla M0 UX MOJAYJIO U apry-
MEHTY, JCHCTBHS YMHOXEHUS/ICICHUS W
BO3BE/ICHUS B CTENIEHb B TPUTOHOMETpUYE-
ckoi (opme, U3BICUCHUE KOPHS N-0i cTe-
NIEHH U3 KOMIJIEKCHOTO YHCIIa.

P3, KP

JInnelHble NPOCTpaH-
CTBAa U MOANPOCTPAH-
CTBa

JluneiiHble mpocTpaHCTBa (OIpeneseHue,
MIPOBEPKA BBITOJHEHHS CBOMCTB CIOKEHUS
U YMHOXXEHHSI Ha CKaJsIp), HaXOXICHHE
KOOpJMHAT BeKkTopa B 0asuce, Marpula
nepexoqa u3 6asuca B 0aswc, CBS3H JIH-
HelHbIX noanpoctpadcTs ¢ CJIOY, ompe-
neneHne 0a3uca U pa3MEpPHOCTH JTMHEHHO-
ro MOANPOCTPAHCTBA, CyMMa M Iepecede-
HUE MOANIPOCTPAHCTB, OIpE/esieHNe ObI3H-
COB M pacMEpHOCTEH CYMMBI M Iepeceue-

P3, JIP
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HaumenoBanue pas-
aeJia/TeMbl

HaumeHoBaHue 1abopaTopHBIX padoT

®opma Te-
KYILLEro
KOHTPOJIsA

HUA TOAIIPOCTPAHCTB.

OcHoBBI aOCcTpaKTHOM
anreOpbl: TPYIIIH,
KOJIbIIA, MOJIs

Onpenenceaue, 00pa3yer JIk IPYIy HEKO-
TOPOE MHOXECTBO C yKa3aHHBIMH OTlepa-
[USMH, TPYIIA MOJACTAHOBOK, HAXOXKICHUE
MOJIPYII IUKJINYECKUX TPYIIIL, OTpeie-
neHue, 00pa3yer JIu KOJIBIO / MoJIe HEKO-
TOPOE MHOXKECTBO C YKa3aHHBIMH OTIepa-
IIUSIMH, KOJIBIIO BBIUETOB, H30MOPDHU3M
TOJIEH.

P3, JIP

O61mas Teopus anred-
PbI TIOJITMHOMOB

Jlenenue mOJTMHOMOB C OTCTAaTKOM, TIPH-
MeHeHHue cxeMbl ['opHepa 11 HaX 0k ICHHS
3HAUEHUS TIOJTMHOMA U €T0 MPOU3BOJIHBIX B
TOYKE, ONpeCIICHUs KOPHEH MOJIMHOMAH
UX KPaTHOCTH, Pa3iokKeHHE JPOOHO-
panroHaTBHBIX (DYHKIIHMIA Ha IPOCTEHIINE
npobu, Haxoxaenue HOJl nByx monuHo-
MOB, pa3JIOKEHHUE MOJIMHOMA Ha HEIPUBO-
JIUMBIC MHOKHUTEJIH.

P3, KP

Pazoen 3

['eomempusl 1uneunbIX NPOCMPAHCME

JIuneitHpie MHOTOOOpA-
3us U aQpUHHBIE TIPO-
CTpaHCTBa

PaBeHcTBO  nMHEHHBIX ~ MHOrooOpasui,
MIPUHAJUI)KHOCTh  BEKTOpa  JIMHEHHOMY
MHOT000pa3uio, CBA3b JHMHEHHBIX MHOTO-
obpazuit u CJIHY, ycnoBue nepeceueHus
JUHEMHBIX MHOIroo0pas3uii, ycloBHE Ta-
pAIENbHOCTH JIMHEWHBIX MHOTroo0pa3ui,
ONpEIEICHUE B3aWUMHOIO PACIOJI0KECHUS
NPSIMBIX, OPSIMOM M IJIOCKOCTH, IIJIOCKO-
CcTel, 3aJaHHBIX KaK JIMHEHHbIE MHOI000-
pasusi B R".

P3, JIP

10.

Anrebpanyeckue MHO-
roo0paszus

[IpuBenenue KBaapaTUUIHBIX MHOTOOOPA-
3UH OT ABYX MEPEMEHHBIX K KAHOHUYECKO-
My BUJY IIOCPEJACTBOM MOBOPOTA U C/IBUTA
JIEKapTOBOM CUCTEMBI KOOPAMHAT, HAX0XK-
JIEHUE TIEHTPa KPUBOI BTOPOTO MOPSI/IKA,
onpeJieJIeHue TUIa KPUBBIX BTOPOTO TO-
psAZlKa Ha OCHOBE paHra MaTpHUIbl KO3 hu-
LIUEHTOB, TOCTPOEHUE KPUBBIX BTOPOTO
MOpsiIKa B KAHOHUYECKOM BHJIE, OTIpeie-
JIEHUE TUIa TOBEPXHOCTEN BTOPOTO IO~
psAZlKa Ha OCHOBE paHra MaTpHUIbl KO3 hu-
LIUEHTOB, TOCTPOEHUE MMOBEPXHOCTEN BTO-
pOTOo MOpsiJIKa B KAHOHUYECKOM BHUJIE.

P3, JIP

11.

CxkanspHoe npousBeie-
Hue. Hopmuposanusie
npoctpancTea. Opro-

TrOHAJIbHOCTh

DyHKIMH CKaJSIPHOTO Tpou3BeaeHus B R"
u C", peanmsanus CKaIsIpHOTO MTPOU3BeE/Ie-
HUs yepe3 MaTpuny ['pama, nonoiaHeHne
OPTOTOHAIBHOTO (OPTOHOPMHUPOBAHHOTO)
6a3uca NoJAMpPOCTPAHCTBA 10 Oa3uca BCEro
YHUTApHOTO (€BKJIOJIOBOT0) MMPOCTPAHCTBA,
OpPTOTOHAJIN3ALIUsl COBOKYITHOCTH BEKTO-

P3, JIP
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®opma Te-
Ne HaumenoBanue pas- HaumeHoBaHue 1abopaTopHBIX padoT KYIIero
Aesa/TeMbl KOHTPOJIsI

poB anroputmoMm ['pama-IlImMunra, 6a3uc
OpPTOTOHAJILHOTO JIOIIOJHEHMSI, HAXOXkKe-
HUE OPTOTOHAJILHOM MPOEKIIMH U OPTOTO-
HAaJIbHOM COCTAaBIIAIOLICH, YTOJ MEXAY
BEKTOPOM U JIMHEWHBIM MOANPOCTPaH-
CTBOM, PACCTOSTHUE OT TOYKH /10 JINHEHHO-
0 MHOT0OOpasusl.

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

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0ecreYyeHHs JJIS CAMOCTOSTEIbHOH PadoThl 00Yy-
YAUMXCA N0 TUCHUTLUTHHE (MOIYJII0)

Lenbto caMOCTOSTENTHLHON PabOTHI CTYIEHTA SBISIETCS YIITYOJICHHE 3HAHHM, MTOTyYeHHBIX
B pe3yNibTaTe ayJUTOPHBIX 3aHATUN. BbIpabaThiBaloTCSd HABBIKM CaMOCTOATEIbHONU paboThl. 3a-
KPETUISIOTCS ONBIT M 3HAHUS, TTOJTy4YSHHBIE BO BPEMs JIAOOPATOPHBIX 3aHITHH.

o Bux CPC [TepeueHs y4eOHO-METOIUUECKOTO 0OECTIEUEHNST AUCITUIUINHBI
) IO BBITOJIHCHHUIO CAaMOCTOSATEIBHON PabOTHI

1 2 3

CamocrosTenbHOE H3ydeHue pas3ie- (MeTtoandeckue yka3aHus AJs MOATOTOBKH K 3aHATHUSAM JIEKIIHOHHOTO U
JI0B, CAMOIIOATOTOBKA (IIPOpabOTKa |CeMHHApCKOTo THIA. Y TBEpKICHb! Ha 3acenanuu CoBerta hakynpTeTa Ma-
U MOBTOPEHUE JIEKLIMOHHOTO MaTe- |TeMaTuku U KomnbloTepHbIX Hayk @T'BOY BO «KyoI'Y». [Tporokon Ne 11
puana u marepuana yueOHukoB 1 |ot 13 mas 2025 .

y4eOHBIX OCOOMH, MOATroTOBKa K |MeToaudeckue yKa3aHus M0 BBIIOJTHEHHIO CAMOCTOSATEIIBHON paboThI
71a00paTOPHBIM M NIPAKTHIECKAM oOyuvatomuxcs. YTBepk/aeHbl Ha 3acenannn CoBeTa GaKynb-TeTa MaTeMa-
3aHATHAM, KOJUIOKBUYMaM U T.A.)  |THUKH 1 KoMmbloTepHBIX HayK @TBOY BO «Ky6I'V». [Ipotokon Ne 11 ot
13 mas 2025 r.

[NoaroToBka Kk TeKyleMy KOHTpOIIO | MeToxudeckue yka3aHusl 10 BBIIIOJHEHHUIO J1Ta00paTOpHBIX paboT. YTBEp-
2 *KIeHbl Ha 3aceqannn CoBera (haKyJibTeTa MaTEMAaTHKHA H KOMITBIOTEPHBIX
Hayk @I'BOY BO «Ky6I'Y». IIpotokon Ne 11 ot 13 mas 2025 r.

VY4ebHO-MeToIM4YeCKHe MaTepHalibl JUIsl CaMOCTOSITENIbHONW paboThl OOydarommxcs u3
YHUCJIa MHBAJIUIOB M JIMI C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 310poBbs (OB3) nmpenocTaBisiorcs
B (hopMax, aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 37J0POBbs U BOCHPUATHS HH(DOPMAIIH:

JUig U1 ¢ HapyIIeHUSIMU 3pEHUS:

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

— B (popMe dJIEKTPOHHOT'O IOKYMEHTA,

— B (popme ayamnodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.

JUnist a1 ¢ HapyIIeHUsIMH CiTyXa:

— B TIe4aTHOH opme,

— B (popMe JIEKTPOHHOTO TIOKYMEHTA.

JUig au1 ¢ HapyLIeHUSIMH OIIOPHO-JBUTATEIBHOTO allapara:

— B TIe4aTHOU opme,

— B (popMe 2IEKTPOHHOTO IOKYMEHTA,

— B ¢popMme ayaunodaiina.

JIaHHBIN TTepeyeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTUHIEHTa 00y-
YarOIINXCA.
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3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH, IPUMeHsIeMble IPH OCBOCHHM JMCHUILIMHBI (MO-
JLyJist)

B cootBercTBuu ¢ TpeboBanmsimu PI'OC B mporpamma JAMCIHUIUIMHBI MIPEIYCMAaTPUBACT
UCTOJIb30BaHUE B Yy4eOHOM IIpollecce CIIEAYIOIMX 00pa3oBaTeNbHbIE TEXHOJIOTUH: YTCHHE
JEeKIMA € HCHOJIb30BAHUEM MYIbTUMEAUWHBIX TEXHOJOIMM; METOJ] MajblX TIpymn, pa3dop
IIPAKTHUYECKUX 3a/1a4 U KEHCOB.

ITpu oOyueHMH UCTIONB3YIOTCS CIEAYIOIINEe 00pa30BaTeIbHbIE TEXHOJIOIHHU:

— TexHonorust KOMMYHUKaTUBHOIO 0OydeHHs — HanpaBieHa Ha (GopMUpOBaHUE KOMMYHH-
KaTUBHON KOMIIETEHTHOCTHU CTYIEHTOB, KOTOpas siBisgeTcs: 0a30BOM, HEOOXOAMMOM U1 ajarTa-
LIMU K COBPEMEHHBIM YCIIOBUSM MEXKYJIbTYPHON KOMMYHUKALIUH.

— Texunomnorust pazHoypoBHeBoro (auddepeHurpoBaHHOr0) OOy4YEHHsS — NpPEAroiaraet
OCYILIECTBIICHUE II03HABATEIILHON JEATEIIBHOCTH CTYAEHTOB € YYETOM MX MHIMBHYaJbHBIX CIIO-
coOHOCTEN, BO3MOXHOCTEN U NHTEPECOB, MOOUIPSSl UX PEATN30BbIBaTh CBOM TBOPUECKUN ITOTEH-
nuan. Co3gaHue U MCIIONIB30BAaHUE AMArHOCTUYECKUX TECTOB SABIIACTCS HEOTHEMIIEMOW YacCThIO
JJAHHOM TEXHOJIOTHUHU.

— TexHonorust MOIYIBHOTO OOYYEHHUSI — MPEeILyCMaTPUBACT JEJICHUE COJCPKAHUS JUCIH-
IUIMHBI Ha IOCTaTOYHO aBTOHOMHBIE pa3jiesibl (MOYJIM), MHTEIPUPOBaHHbIE B OOIIMI KypcC.

— MHudopmannonHo-koMmyHukannonnsle TexHoioruu (MKT) - pacummpsior pamku obpa-
30BaTENIFHOTO TPOIIECCa, TIOBBIMIAS €ro MPAaKTHYECKYI0 HAPaBIEHHOCTh, CIOCOOCTBYIOT HHTEH-
CU(pUKALMU CAMOCTOSITENIbHOW pabOThl YYalIUXCs U MOBBIICHUIO IO3HABATEIbHON aKTUBHOCTH.
B pamkax VKT BbiaenstoTcs 2 Buja TEXHOJIOTUI:

— TexHONOTHs MCIOIB30BAHUS KOMITBIOTEPHBIX MPOrpaMM — MO3BOJSET IPPEKTUBHO JI0-
HOJHUTB IpoIecC 00YUEeHHUs A3bIKY Ha BCEX YPOBHSX.

— HHTepHeT-TEeXHOJOTMH — HPEJOCTABIIAIOT IHUPOKUE BO3MOXKHOCTU ISl OUCKAa MHPOP-
Malud, pa3paboTKH HayYHBIX IPOEKTOB, BEACHUS HAYYHBIX MCCIIEIOBAHUN.

— TexHonoruss MHAMBUAYAIN3alUU OOYyYEHHsS] — TIOMOTAaeT PEaIM30BBIBATH JIMYHOCTHO-
OpPUEHTHPOBAHHBIN MOJXO0/I, YUYUTHIBAsI MHIUBUAYaIbHbIE OCOOEHHOCTH U MOTPEOHOCTH ydalluX-
csl.

— [IlpoexTHast TEXHOIOTHUSI — OPUEHTHPOBAHA HA MOJEIUPOBAHNE COL[UAIIBHOIO B3aUMO/IEH-
CTBUS yYalllUXCS C LENbI0 PELIeHUs 3a/1a4, KOTOopasi ONpeAesseTcsl B paMKax NpoQeccCHOHalb-
HOW MOJTOTOBKH, BBIZEIASA TY MM UHYIO MTPEIMETHYIO 00JIacTb.

— TexHonorust oOy4eHUs] B COTPYIHHYECTBE — pealM3yeT HJCI0 B3aUMHOI0 OO0YyYeHus,
OCYIIECTBIISIS KaK MHAWBUAYAJIbHYIO, TaK U KOJUJIEKTUBHYIO OTBETCTBEHHOCTDH 32 pElICHHE y4ueo-
HBIX 3a7a4.

— MHrpoBas TexHOIOrUs — MO3BOJIAET Pa3BUBATh HABBIKM PACCMOTPEHMSI PsAJla BO3ZMOXKHBIX
Croco00B peleHus: npo0saeM, aKTUBU3UPYS MBIIIJICHUE CTYJIEHTOB U PACKpbIBas JTUYHOCTHBIN
MOTEHLINAJ KaXXI0T0 yJallerocs.

— TexHomnorust pa3BUTUSI KPUTUUYECKOTO MBIIIJICHUS — CIIOCOOCTBYET (POPMUPOBAHUIO pa3-
HOCTOPOHHEH JIMYHOCTH, CIIOCOOHON KPUTUYECKHU OTHOCUTHCS K MH(POpPMaluU, YMEHHUIO OTOU-
paTh HHGOPMALIUIO JJIs PEIIeHUs TOCTABICHHOH 3a/1auu.

KommuiekcHoe Hcronb30BaHHE B y4e€OHOM MpOIIECCE BCEX BBIIMIEHA3BAaHHBIX TEXHOJIOTHMH
CTUMYJHUPYIOT JINYHOCTHYIO, HMHTEJUIEKTYaJIbHYI0 aKTUBHOCTb, Pa3BHBAIOT I103HABATEIIbHBIC
MPOLIECCHI, CIIOCOOCTBYIOT (POPMUPOBAHUIO KOMIETEHIIMM, KOTOPHIMU JOJKEH 00anaTh Oyay-
IIUH CIICHUATINUCT.

OcHoBHbIE BUIbl THTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI BKIIOYAIOT B CEO0SI:

— pabota B MaibIx rpymnmnax (KOMaHJE) - COBMECTHAs JCATSILHOCTh CTYJACHTOB B TPYIINE
NOJl PYKOBOJICTBOM JIMJEpa, HAlpaBlieHHas Ha pelIeHHe oOuleil 3ajauu MmyTéM TBOPYECKOIO
CJIOKEHHMSI Pe3yIbTaTOB MHIMBUYaIbHOU paOOThI YWIEHOB KOMaH/bI C JIEJICHUEM MOJTHOMOYUN U
OTBETCTBEHHOCTH,
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— TMPOEKTHAsI TEXHOJIOTUS - HHAWBUyaTbHAS WM KOJUICKTUBHAS JIEATEIHLHOCTh 10 0TOODY,
pacipeeNieHruI0 U CUCTeMAaTH3allud MaTepuaia 1o onpeae’IeHHON TeMe, B pe3yibTaTe KOTOPOil
COCTaBJISIETCS POCKT;

— aHaJ M3 KOHKPETHBIX CUTYyallul - aHaJu3 peajibHbIX MPOOJIEMHBIX CUTYyallud, UMEBIIUX
MECTO B COOTBETCTBYIOIICH 00JAaCTH MPO(ECCHOHATBHOW NEATEIHbHOCTH, U TOWCK BapHAHTOB
JYYIIUX PELICHUH;

— pa3BUTHE KPUTHUYECKOIO MBIIICHUS — OOpa3oBaTelbHasl EATeIbHOCTh, HalpaBiIeHHAs
Ha Pa3BUTHE Y CTYACHTOB Pa3yMHOro, pe(ICKCUBHOTO MBIILICHUS, CIOCOOHOTO BBIIBUHYTH HO-
BbIE UJICU U YBUJETh HOBbIE BO3MOXHOCTH.

[Tonxom pa3dopa KOHKPETHBIX 3a7a4 H CUTyallMd [IUPOKO WCIOIB3YEeTCS Kak
npenojaBaTesieM, Tak U CTYJACHTaMH BO BpeMs JIEKLUH, JaOOpaTOpHBIX 3aHITHA U aHaIu3a
pe3yJIbTaTOB CAMOCTOSITENFHOW paboThl. DTO OOYCIOBIEHO TEM, YTO TPHU HUCCIECAOBAHHH H
pelIeHNN Ka)KIOoM KOHKPETHOM 3ajaud MMEeTcs, KaK MpaBHJIO, HECKOJIbKO METO/OB, a 3TO
TpeOyeT pa3dopa u OICHKH IEJI0N COBOKYITHOCTH KOHKPETHBIX CUTYaIIUN.

KOJINYeCTBO UH-
Hcnosib3yeMble HHTEPAKTHBHbIE 00pa30BaTe/IbHbIE
Cemectp | Bua 3ansTus TepaKTUBHBIX
TeXHOJIOT U
4acoB
[IpakTHyeckue 3aHATUS B pEeKUMax B3auMOJEH-
1 JI, JIP, CPC | cTBUS «ipenojiaBateib — CTYACHT» U «CTYIEHT — 16
CTYAEHT»
Hroro 16

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamusi/cemunapsi, JIP — nabopamopuwie 3ausmus, CPC — camo-
cmosimenvHas paboma cmyoeHma

Tembl, 3a1aHusi U BOIPOCHI JUISI CAMOCTOSITENIEHOW pabOTHl MpHU3BaHBI CHOPMUPOBATH
HaBBIKU ITOMCKa UH(OPMAIK, YMEHUSI CAMOCTOSATENIBHO PACIIUPSTh U YIIIyOJISATh 3HAHUS, [10JTY-
YEHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHATHH.

[Toxxox pa30opa KOHKPETHBIX CUTyallMil LIMPOKO HMCIOJIb3YETCA Kak IpernojaBaTelieM,
TaK ¥ CTyJCHTaMU IPU TPOBEICHIH aHAIIN3a PE3YJIbTATOB CAMOCTOSTEIILHONU PadOTHI.

Jis aui ¢ orpaHMYEHHBIMM BO3MOXKHOCTSIMHU 3JI0POBbsI MPEAYCMOTpPEHA OpraHU3aIus
KOHCYJIbTAIMH C UCIIOJIb30BAaHHEM AIIEKTPOHHON TIOYTHI.

Jlnist a1 ¢ HapyIIeHUSIMH 3pEHHMSL:

— B IleYaTHOU (popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 3IIEKTPOHHOIO IOKYMEHTA.

Jlns AL ¢ HapyIeHusIMH ClIyXa:

— B 1e4aTtHoi (opme,

— B (hopMe JIEKTPOHHOT'O TIOKYMEHTA.

Jlnist a1 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO amnmapaTta:

— B IIeYaTHOM opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

Jnis nui ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI TIPEIYCMOTpPEHA OpPTaHU3aIlHsI
KOHCYJIBTAIIMH C UCIIO0JIb30BAaHUEM JIEKTPOHHON MOYTHI.

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-
YAFOLIIXCS.

4. OIIeHO‘IHI)Ie N MCTOAUYECCKHUC MaTepnanm
4.1 OueHoYHBIE CPEICTBA /ISl TEKYIIEro KOHTPOJISI YCIeBAeMOCTH U NMPOMeKYTOY-
HOM aTTecTanmum
OrneHouyHbIE CpeNCTBA MPEAHA3HAYEHBI ISl KOHTPOJS M OIEHKH O0pa30BaTENbHBIX J0-
CTHKEHUW 00YJaroIINXCsl, OCBOMBIIUX MPOrPaMMy y4eOHOH JTUCIUIUIHMHBI «ANTreOpa U aHaIH-
TUYECKast TEOMETPHUS»
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OneHouHbIe CpenCTBA BKIKYAECT KOHTPOJIBHBIE MAaTEPHAIbl Ul IPOBEACHUS TEKYIero
KOHTPOJIsl B (OpMe TECTOBBIX 3aJaHUM, pa3HOYPOBHEBBIX 3aJaHHI U NMPOMEKYTOYHOH aTTe-
cTanuu B (hopMe BOIIPOCOB U 33/1aHUI K SK3aMEHY.

Texymmii KOHTPOJIb YCIIEBAEMOCTH TMPEJICTABIISET COOON MPOBEPKY YCBOCHHUS Y4EOHOTO
MaTepuaia, peryJsipHO OCYIIECTBISEMYIO Ha IPOTSHKEHNU cemecTpa. K 1ocToMHCTBaM TaHHOTO
TUIIA OTHOCUTCS €r0 CUCTEMATUYHOCTb, HENOCPEICTBEHHO KOppeiupyrolas ¢ TpeOoBaHHEM
HOCTOSIHHOT'O U HENIPEPHIBHOIO MOHUTOPUHIAa Ka4eCTBA O0YUEHHUS.

Texymumii KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB MPECTABISET COOOM:

— YCTHBIH ornpoc (rpyIIoBON WIN WHAWNBUIYaTbHBIN);

— IIPOBEPKY BBIIIOJIHEHUS [IMCbMEHHBIX JOMAIIHUX 3aJJaHU;

— IPOBE/IEHUE KOHTPOJIbHBIX padoT;

— MPOBEJICHUE KOJJIOKBUYMOB (B MTUCHbMEHHOU (hopMme);

— KOHTPOJIb CAMOCTOSATEIbHON pabOThI CTYIEHTOB (B MMUCbMEHHOMN MM YyCTHOM (hopme).

Jlisi caMOCTOATENbHOM pabOThl UCHOJB3YETCSl yU4eOHO-METOIUYECKOoe oOecredeHrne Ha
OyMa)XHBIX M 3JIEKTPOHHBIX HOCHUTENSX. TeMaTHka caMOCTOATENbHON paboThl COOTBETCTBYET
COJIEP’KaHUIO Pa3ZesioB AUCLUUIUIMHBI U TEME JIoMallHero 3ajanus. OcBoeHue Marepuana KOoH-
TPOJUPYETCS B NIPOLIECCE IPOBEACHUS MIPAKTUUECKUX 3aHATHH.

KoHTponbHbIe BOITPOCH ¥ 33aHUS IS IPOBEICHHS TEKYIIETO KOHTPOJIS BEIOUPAIOTCS U3
COJIepKaHUs pa3JesioB JUCLUIUIMHBL. BhIOMHEHNE TOMALIHEro 3a7aHus obecreurnBaeT Hempe-
PBIBHBI KOHTPOJb 3a IMPOLIECCOM OCBOEHHUS y4ueOHOro marepuasia KakJoro oOyuarolierocs,
CBOEBPEMEHHOE BbISIBIIEHUE U YCTPaHEHHE OTCTaBaHUM U OLIMOOK.

[IpomexyTouHas aTrecranus O UTOraM OCBOEHUS TUCLUIUIMHBL: 1 cemecTp — 3ader U
9K3aMEH; 2 CEMECTp — 3a4eT U 3k3aMeH. [IpomexxyTounas aTrecranus MpeicTaBicHa TUIIOBBIMU
3a/ladyaMM 10 BCEM IMPOMIEHHBIM TEMaM, a TAaK)K€ dK3aMEHAIIMOHHBIMHM BOIIPOCAMH I10 JIEKIH-
OHHOMY MaTepuaiy.

K ¢bopmam mucbMeHHOTO KOHTPOJISI OTHOCUTCS KOHTPOJIbHAs paboTa, KOTOpas sSBISETCS
OJTHOW U3 CIOXKHBIX (hOPM IPOBEPKU; OHA MOKET IMPUMEHSThCA Ul OLIEHKU 3HaHUl 1mo 6a3o-
BbIM U BapUaTUBHBIM JUCLUUIUIMHAM BceX IUKIOB. KoHTponbHast paboTa, Kak [paBuilo, COCTOUT
U3 HEOOJIBLIOr0 KOJIMYECTBA CPEJHUX IO TPYAHOCTH BOIPOCOB, 3a7ay WIN 33aJaHUH, TpeOyro-
IIMX [TOMCKa 00OCHOBAHHOIO OTBEeTa. BO BpeMsi MpoOBEpKH M OLIEHKH KOHTPOJBHBIX MHUChMEH-
HBIX Pa0OT MPOBOJMUTCS aHAINU3 PE3YJIbTATOB BBINOJIHEHHS, BBIABISIOTCS TUIMYHBIE OIINOKH, a
TaKk)Ke MPUYMHBI UX nosBieHus. KoHTponbHas paboTa MOXKET 3aHUMaTh 4acTb WM IOJHOE
yueOHoe 3aHsATHE C Pa300pOM MPABMIIbHBIX pEIIEHUI Ha cliedyromeM 3aHsaThu. [lepeueHb KOoH-
TPOJIBHBIX padOT NPUBENIEH HUXKE.

OneHouHble cpeAcTBa A1 MHBAIUIOB U JIMI] C OTPAHUYEHHBIMHA BO3MOYKHOCTSMHU 370PO-

Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYATbHBIX MCUXOPU3NIECKUX OCOOEHHOCTEH.

— MpU HEOOXOJMMOCTH MHBAINAM M JHIIAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pO-
Bbs [IPEIOCTABIISIETCS JOTIOJHUTEILHOE BPpEMS /171l IOATOTOBKU OTBETA HA K3aMEHE;

— IIpU MPOBEJICHUH MPOLEAYPHI OLIEHUBAHUS PE3yIbTaTOB 00yUEHHs] HHBAIUIOB U JIULL C
OTpaHUYEHHBIMHU BO3MOXHOCTSIMHU 3/10pPOBbsI NPEAYCMATPUBAETCS HUCIIOJIb30BAaHUE TEXHUYECKHUX
CpeICTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBHUIYaTbHBIMH OCOOEHHOCTSMU;

— Ip1 HEOOXOAUMOCTH JJIsl 00YHaIOIIKUXCSl ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3710POBbSI
U MHBAJIMJOB IpOIEypa OLICHUBAHUS Pe3yIbTaTOB OOyUEHHs IO AMCLUIUINHE MOXKET MpPOBO-
JUTHCS] B HECKOJIBKO 3TAIlOB.

[Iponienypa oneHMBaHHUS PE3yJbTATOB OOYYCHHMsS WHBAIMIOB U JIUI| C OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMHU 3/I0POBbsI IO JAUCHMILIMHE (MOJAYIIO) MPEeayCMaTPUBAET MPEIOCTaBICHUE HH-
¢dopmanuu B hopMax, aAanTUPOBAHHBIX K OTPAaHMYCHUSM UX 370POBbs U BOCIIPUATHS HHPOPMa-
UU:

JUia nu1 ¢ HapyIIEHUsIMU 3pEHUS

— B ieyaTHOU (hopme yBeTMUEeHHBIM HIpUdTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popMme ayaunodaiina,
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— B IIeyaTHOM opMe Ha si3bike bpaiins.
Jlyist L ¢ HapyLIEHUsAMHU CIlyXa:

— B IIeYaTHOM (opme,

— B (JOpMe AIIEKTPOHHOTO IOKYMEHTA.
JInst UL ¢ HapyIISHUSIME OTIOPHO-/IBUTATENIFHOTO amiiapara:

— B mieyaTHoM opme,

— B popMe 2JIEKTPOHHOTO TOKYMEHTA,

— B (popme ayamnodaiina.

HaHHHfI MEPECUCHb MOXKET OBITH KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'CHTA 06y-
Yaromuxcs.

CprKTypa OLCHOYHBIX CPEACTB IJIHA TeKleIeﬁ H l'lpOMC)KyTO‘lHOﬁ aTrTreCcTalum

HanmenoBanue

Ne Kon n HanmeHoOBaHue OLICHOYHOT'O CPEACTBA
PesynbraTel 00y4eHns
n/m HHIUKATOpa . ITpomexyTouHas aTTe-
Texkywmuil KOHTPOJIb
CTaIys
Bexropst B R". [Ipsamele mu- NJa-1.0I0K-1 VYcTHEIH ompoc, Ipo-
1 | HMM H IUIOCKOCTH. Na-2.0I0K-1 BEpKa caMOCTOsI- Bomnpocs! Ha 5k3ameHe
TeNnpHOM Heayautop- | 1-20
HOU paboThI
OCHOBBI MaTpUYHOH anred- N-1.01IK-1 YcrHbIl onpoc, npo-
PBL WJ1-2.0IK-1 BepKa caMoCTOsI-
o Bomnpocs! Ha 3x3ameHe
2 TeJIbHOU HeayuTop-
. 21-44
HOM paboTHI, KOH-
TpoJspHas pabota Nel
Parr matpumper. Obmiast Teo- NJa-1.0I0K-1 YerHblii onpoc, npo-
3 | put CJIAY. Na-2.0I0K-1 BEpKa caMOCTOsI- Bomnpocs! Ha 5k3ameHe
TeNbHOM HeaynuTop- | 45-53
HOU paboThI
BexkropHas anreopa. O0ume NJa-1.0IK-1 YcTHBI onpoc, mpo-
YpaBHEHHUS [IPSIMOU U TLIOC- NJ-2.0IK-12 Bepka caMocTost- Bompock! Ha K3aMeHe
S TeIbHOI HeayuTop- | o) -
HOM paboTHI, KOH-
TpoJsibHast pabota Ne2
KommnnekcHeie yucna Na-1.0I0K-1 YcTHbIH onpoc, mpo-
5 NJI1-2.0I01K-1 BepKa caMOoCTOsI- Bomnpocs! Ha 3x3ameHe
TeNbHOI HeayuTop- | 78-84
HOU paboThI
JIuHeliHble pocTpaHCcTBa U Na-1.01K-1 YcrHbI# onpoc, npo-
g | MOANpOCTpaHCTBa NJI-2.0I0K-1 BepKa caMOoCTOsI- Bomnpocs! Ha 3x3ameHe
TEeNIbHOM HeayuTop- | 54-63
HOW pabOTHI
OCHOBBI a0CTPaKTHOM anred- Na-1.0I0K-1 YCTHBII ompoc, po-
7 | PBL: TPYIIIBL, KOJIbLIA, 1101 Na-2.0I0K-1 BEpKa caMOCTOsI- Bomnpocs! Ha 5k3ameHe
TeNbHOW HeayauTop- | 85-92
HOW pa0OTHI
OO6mast Teopust anredps Mo- Na-1.0I0K-1 YCTHBII ompoc, po-
g | mHOMOB Na-2.0I0K-1 BEpKa caMOCTOsI- Bomnpocs! Ha 5k3ameHe
TenpHOM Heaynurop- | 93-101
HOU paboTHI
JIunHeitHble MHOTOOOpA3Hs U Na-1.0IK-1 YcrHbll onpoc, mpo-
NJ1-2.0I1K-1 -
a¢$uHHBIE TPOCTPAHCTBA 11-2.0 BEKa CamoCTos Bompocs! Ha sksamene
9 TEJBHOM HeayauTop-
. 102-107
HOW paboTHI, KOH-
TposbHas paboTa Ne3
AnreOpanyeckne MHOT000- NJ-1.0IK-1 VYcTHBIi onpoc, npo- BONDOCH! Ha SK3AMCHE
10 | pasus NJ1-2.0IK-1 BEpKa caMOCTOsI- P

TEJIbHOW HeayauTop-

108-117
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HOW pabOTHI

HopMmupoBanHble KOHEYHO- NJ1-1.0IK-1 VYcTHBIi onpoc, npo-
11 | Mepubre JIMHEUHBIE 1IPO- na-2.01K-1 BEpPKa CaMOCTOsI- Bompocs! Ha 3k3ameHe
ctpaHcTBa. OpTOrOHAJIBHOCTh TeNnbHOM Heaynutop- | 118-129

HOW pabOTHI

HOK333Te.]'[l/l, KPUTEPUHA N HIKAJIA OEHKHU C(l)OpMI/IPOBaHHLIX KOMIIeTeHI Uil

CootBercTBie MOPOTOBOMY VPOBHIO OCBOCHHSI KOMIIETEHUUH IUJIAHUPYEMBIM pe-
3yJIbTaTaM OOyUEHHS M KPUTEPHSIM UX OIICHUBAHUS (OIICHKA: YI0BJIETBOPUTEIBLHO /3a4TEHO):

OIIK-1

OIIK-1.1

3HaTh

YMmernb

Baanern

OIIK-1.2

3HaTh

YMmernb

Baagern

Cnoco0eH npuMeHATH (PyH1aMeHTaIbHbIE 3HAHNS, OJIy4eHHbIE B 00J1aCTH
MaTeMATH4YeCKHUX U (MJIM) eCTeCTBEHHbIX HAYK, U UCI0JIb30BAaTh UX B Npodec-
CHOHAJILHOM J1eATeIbHOCTH.

[Ipumensier pyHaaMeHTaIbHBIE 3HAHMSI, MTOTYYCHHbIE B 00JaCTH MaTeMaTHYECKHX
U (WIM) €CTECTBEHHBIX HAyK IPU IOCTPOEHUHU MOJENEH B 33JaHHOW IpPEeIMETHOMN
obnactu

OCHOBHbIE NPUHIMUIBI U METOJbl pEUICHMs 3a7ad B 00JiacTu ainredpbl MaTpull U
onpeAeNnuTeNel, TMHEWHBIX MPOCTPAHCTB U JMHEMHBIX MHOTr000pa3uil, KOMILIEK-
HBIX YMCEJI, OCHOBHBIX I'€OMETPUYECKUX 00pa3oB; METO/Jbl PEIICHUN CUCTEM JIH-
HEWHBIX YPaBHECHUM.

pemathk 3a7adyd B 00JacTU anreOpbl MaTpHUIl U ONpPEACIIUTENeH, JTUHEUHBIX IPO-
CTPaHCTB U JTUHEHHBIX MHOI000pa3uii, KOMIIJIEKHBIX YHCEN, OCHOBHBIX F€OMETpPH-
YeCKUX 00pa30oB; METO/IbI PEIICHUN CUCTEM JIMHEHHBIX YPaBHEHUH.

METOJIaMU JI0Ka3aTeJbCTB M BhIBOJA (DOPMYIIBI B 00JIACTH aJireOpbl MATPHI U OTIpe-
JEUTEIIeH, THHEHHBIX MPOCTPAHCTB U JIMHEHHBIX MHOTO00pa3uid, KOMIICKHBIX YH-
Cell, OCHOBHBIX T'€OMETPUYECKUX 00pa3oB; METOJbI PELICHUIl CUCTEM JIMHEWHBIX
YpaBHEHUH.

[Ipumensier pyHaaMeHTaNbHbIE 3HAHMSI, ITOJYYEHHbIE B 00JaCTH MaTeMaTH4YECKUX
1 (W) eCTECTBEHHBIX HAayK MPHU BbIOOpPE METOJOB pelIeHUs 3aaad mpodeccuo-
HAJIBHOW JI€SITEIbHOCTH

TEOPETUYECKHE OCHOBBI alreOpbl MaTpHUll M OIpeaesuTeNel, JUHEHHBIX Ipo-
CTPaHCTB U JIMHEHHBIX MHOr000pa3uii, KOMIIJIEKHBIX YHCENl, OCHOBHBIX F€OMETpPHU-
9YecKUX 00pazoB; METO/IbI PEIIEHU CUCTEM JTMHEHHBIX YpaBHEHU.

BBHIOMPATh aJCKBATHBIM METOJI pEIICHUs 3a7a4 B 001acTH anreOpsl MaTpUIl U OTIpe-
JeNUTeNeH, TMHEHHBIX MPOCTPAHCTB M JIMHEHHBIX MHOTOOOPAa3Hii, KOMILJIEKHBIX YH-
CeJl, OCHOBHBIX I'€OMETPUYECKUX OO0pa3oB; METOJbl PELICHUH CHUCTEM JIMHEWHBIX
YPaBHEHUM.

MHCTPYMEHTApUEM MAaTEMaTUYECKOT0 MOJIEIMPOBAHUS B 00JACTH ainredpbl MaTpHIl
U OmpenenuTenell, TMHeWHBIX MPOCTPAHCTB U JIMHEHHBIX MHOTO00pa3uii, KOMIUICK-
HBIX YMCEJI, OCHOBHBIX I'€OMETPHUYECKHX 00pa3oB; METOJbl PEIICHUN CHUCTEM JIH-
HEUHBIX YPaBHEHHUM.

Cootsercrere 0a30BOMY YPOBHIQ OCBOEHUs KOMIIETEHIMIA IJIAHAPYEMBIM pE3yJIbTa-
TaMm 00yYEHUS M KPUTEPHUSIM X OLICHUBAHUS (OLICHKA: XOPOLIO /32a4TEHO):

OIIK-1

OIIK-1.1

Cnoco0eH npuMeHATH PyHIaMEHTAIbHbIE 3HAHMS, I0JIy4YeHHbIe B 00/1aCTH
MaTeMaTU4YeCKUX U (MJIM) eCTeCTBEHHbIX HAYK, M UCII0JIb30BATh UX B npodec-
CHOHAJIbHOM eATEJbHOCTH.

CnocobeH npuMeHsITh GyHAaMEHTANbHBIC 3HAHUS, MTOTYYEeHHBIE B 00JaCTH MaTe-
MaTHYeCKMX W (WJIM) €CTeCTBEHHBIX HAyK, W HCIONIb30BaTh WX B mpodec-
CUOHAJILHOM NeATEeILHOCTH
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3Hatp OCHOBHBIC ITPUHIUIIBI U METOJIbl PEIIECHUS 3a]a4 aureOpbl MaTpUIl U ONpeAeInTe-
JIed, CUCTEM JIMHEMHBIX YPABHEHUH, JIMHEUHBIX IIPOCTPAHCTB U JIMHEWHBIX MHOI'O-
00pa3uii, KOMIUIEKHBIX YHUCEJ, IOJIMHOMOB, OCHOBHBIX I'€OMETPUUYECKHX 00pa30B,
HOPMMPOBAHHBIE IIPOCTPAHCTBA.

Ymerb pelarh 337a4l B 00JacTy aareOpbl MaTpULL U ONPEAETIUTENeH, CUCTEM JIMHEHHbBIX
YpaBHEHUM, JTHHEWHBIX MPOCTPAHCTB M JMHEHHBIX MHOT000pa3uii, KOMIUICKHBIX
yucesl, MOJIMHOMOB, OCHOBHBIX I'€OMETPHUECKUX 00pa30B, HOPMHUPOBAHHBIE MPO-
CTPAHCTBA.

Baaners MeToJaMM JOKa3aTelIbCTB M BbIBOJA (OPMYNBI B 00JacTu aureOpbl MaTpULl U
OIPEIEIUTENCH, CUCTEM JIMHEWHBIX YPABHEHUM, JIMHEWHBIX IHPOCTPAHCTB U JIU-
HEHHBIX MHOrooOpa3uii, KOMIUIEKHBIX YHCEJl, IOJJMHOMOB, OCHOBHBIX I'€OMETpPHU-
4eCKUX 00pa30B, HOPMUPOBAHHBIE TPOCTPAHCTBA.

[Tpumensier pyHnaMeHTaIbHbIE 3HAHUS, [IOTYYEHHbIE B 00JaCTH MAaTEMATHYECKUX

OIIK-1.2 w (WiM) ecTeCTBEHHBIX HAYK IPH BBIOOPE METOJOB pEIIeHUs 3a1ad Impodeccuo-
HaJIbHOM JEATEIbHOCTU

3HaTh TEOPETUYECKHE OCHOBBI alIreOpbl MaTpULl U OINPEAEIUTENIECH, CUCTEM JIMHEHHBIX
YPaBHEHMH, JTMHEHHBIX MPOCTPAHCTB U JMHEHHBIX MHOI00Opa3ui, KOMIUIEKHBIX
YKcell, TOJIMHOMOB, OCHOBHBIX T'€OMETPUYECKUX 00pa3oB, HOPMHUPOBAHHBIE IPO-
CTPaHCTBA.

Ymerb BbIOMpaTh aJE€KBaTHBIM METOJ pPELIEHUs 3aJad B 0o0siacTu anredpbl MaTpul U
ONpEACINTENEH, CUCTEM JIMHEHHBIX ypaBHEHUH, JMHEWHBIX IPOCTPAHCTB M JIU-
HENUHBIX MHOrooOpa3uii, KOMIJIEKHBIX YKCEJ, MOJUHOMOB, OCHOBHBIX I'€OMETpU-
4eCKHUX 00pa30B, HOPMUPOBAHHbIE IPOCTPAHCTBA.

Baagers MHCTpyMEHTapHEM MAaTEMaTHYECKOTO MOJEJIMPOBaHMS B o0JacTu aiaredpbl Mmat-
pHI] U ONIpEAEIUTENEH, CUCTEM JINHEUHBIX YPABHEHUH, TMHEUHBIX IIPOCTPAHCTB U
JUHENHBIX MHOTr00Opa3uil, KOMIUJIEKHBIX YHCEN, IOJUHOMOB, OCHOBHBIX I'€OMET-
puueckux 00pa3oB, HOPMUPOBAHHBIE IPOCTPAHCTBA.

CootBercTBre NPOJIBUHYTOMY YPOBHIO OCBOCHHSI KOMIETEHIIMN TUIAHUPYEMBIM pe-
3yJabTaTaM OOyYEeHHUS U KPUTEPHUSIM UX OLICHUBAHUS (OICHKA: OTJIMYHO /3a4TEHO0):

OIIK-1 Cnoco0eH npuMeHATh (PyHAAMEHTAJIbHbIC 3HAHMSA, IIOJIy4YCHHbIE B 00J1aCTH
MaTeMaTH4eCKUX M (MJ1H) eCTeCTBEHHBIX HAYK, U HCI0JIb30BATh UX B Ipogec-
CHOHAJIbHOM 1eATEJbHOCTH.

OIIK-1.1 CnocobeH npuMeHsTh pyHAaMEHTAJIbHbIE 3HAHUS, NTOJyYeHHbIE B 00JaCTH MaTte-
MaTHUYeCKMX M (WIM) €CTECTBEHHBIX HayK, M HCIOJb30BaTh HMX B Mpodec-
CUOHAJILHOH NIeITeILHOCTH

3HaTB OCHOBHBIE IPUHIUIBI U METOJIbl PEIIEHUs 3a]au aareOpbl MaTpUIl U ONpeaeInTe-
JIed, CUCTEeM JIMHEHHBIX YpaBHEHUM, alreOpandeckux CTPYKTYp, JTUHEHHBIX TPO-
CTPAHCTB M JIMHEHHBIX MHOr000pa3uii, KOMIUIEKHBIX YHCEll, TOJUHOMOB, OCHOB-
HBIX T€OMETPUUYECKUX 00pa30B, anredpanuyeckux MHOroo0pas3uii, HOpMHUPOBAHHBIX
IIPOCTPAHCTB.

Ymern pematk 3a7a4u B 00JgacT anreOpbl MaTpUIl U ONpeeIUTeNell, CUCTEM JIMHEWHBIX
YpaBHEHMH, anreOpandyecKux CTPYKTYp, JUHEWHBIX MPOCTPAHCTB M JIMHEHHBIX
MHOT000pa3uii, KOMIUIEKHBIX YHCEJI, TOJMHOMOB, OCHOBHBIX T€OMETPUYECKUX 00-
pa3oB, aredpandeckux MHOT000pa3uif, HOPMUPOBAHHBIX TPOCTPAHCTB.

Baagerr MeTofaMM J0Ka3aTeNbCTB U BbIBOJA (OpMyINbl B 0oOsacTu anredOpbl MaTpHIl U
olpenenuTeNnel, CUCTEM JMHEWHBIX YpaBHEHUH, anreOpanyeckux CTPYKTYp, JH-
HEWHBIX MPOCTPAHCTB M JMHEHHBIX MHOI000pa3nii, KOMIUIEKHBIX YHCEJl, MOJINHO-
MOB, OCHOBHBIX T'€OMETPHUECKUX 00pa30B, aire0pandeckux MHOrooOpa3uid, HOp-
MHUPOBaHHBIX TPOCTPAHCTB.

OIIK-1.2  IIpumeHnser ¢yHIaMeHTalIbHbIE 3HAHUA, MTOJyYeHHbIE B 00JaCTH MAaTEeMaTHYECKUX
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1 (WJIN) €CTECTBEHHBIX HAayK IPH BBIOOPE METOIOB pelieHUs 3amad npodeccuo-
HaJIbHOM EATEIIBHOCTU

3HaTh TEOPETUYECKHE OCHOBBI anreOpbl MaTpHIl U OMNpEAEIUTENeH, CUCTEM JIMHEHHBIX
YpaBHEHHH, anreOpandecKux CTPYKTYp, JHUHEWHBIX MPOCTPAHCTB M JIMHEHHBIX
MHOIr000pa3uii, KOMIUIEKHBIX YHCEJ, IOJTMHOMOB, OCHOBHBIX T'€OMETPUUYECKHX 00-
pa3oB, anreOpanyecKux MHOr0o0pas3uii, HOpPMHUPOBAHHBIX MPOCTPAHCTB.

Ymern BbIOMpATh a/eKBATHBIM METOJ peLIeHMs 3ajad B o01acTu anreOpbl MaTpUll U
OTIpeNeNuTeNel, CUCTEM JMHEWHBIX YpaBHEHUH, anreOpanyecKux CTPYKTYp, JIH-
HEHHBIX IPOCTPAHCTB M JMHEWHBIX MHOT000Opa3uii, KOMIUIEKHBIX YUCEJ, TOJIMHO-
MOB, OCHOBHBIX T€OMETPHUECKUX 00pa30B, alire0pandeckux MHOTO0Opazuid, HOp-
MUPOBaHHBIX IIPOCTPAHCTB.

Baanerr HMHCTpYMEHTapueM MaTeMaTHYECKOTO MOJICIMPOBAHUS B OOJIACTH aiureOphl MaT-
pMIL U ONpeNeNUTeNeH, CUCTEM JIMHEHHBIX ypaBHEHHH, anreOpanueckux CTpyKTyp,
JMHEWHBIX MPOCTPAHCTB U JIMHEHHBIX MHOT000pa3Hii, KOMILICKHBIX YHCEN, MOJIH-
HOMOB, OCHOBHBIX T'€OMETPUYECKHX 00pa30B, anreOpandyeckux MHOIrooOpas3uid,
HOPMHUPOBAHHBIX [TPOCTPAHCTB.

TunoBbie KOHTPOJIbHBIE 32JaHUS WM MHbIe MATepHAJIbl, HE00X0UMbIe [JIsl OLIeH-
KM 3HAHUI, yMeHUii, HABBIKOB U (WJIH) ONBITA JAeATeIbHOCTH, XapAKTEPU3YIOIIHUX ITAMNBI
(opMupoBanusi KoMIeTeHIMA B MIpollecce 0CBOEHHUS 00Pa30BATEeIbLHON NPOrPaMMBbl

IIpakTHyeckue 3a1a44 M0 TEMATHKE JIA00OPATOPHBIX padoT

Tema 1. Bekmopul ¢ R". Ilpsamble nunuu u naockocmu.
1) Kakoii ocobennocts g0/kHB 06/1a1aTh BeKTOpsl @ 1 b, wrobel nmeno mecto
COOTHOIICHHE:
a)la+bl=|a—bl b)la+bl=]|al+|b c)|a+bl=|al—|b
a b

d)|la—b=|a|+|b|] e)a+b=Aa-D>) “l;zm

2) Ilyersb BekTopsl @ 1 b ve kosmueapust 1 AB = S£a, BC = 4(5a-b), CD = —43b
u DA =a + ab. Haiitn a u 3 u aokazars kosumueapuocts BC u DA.
3) Tpn Bektopa AB = ¢, BC = a u CA = b cayxar cTopoHAMH TPeyroJibHHKa

ABC'. Beipazuth BeKTOPBI, COBHAIAIONINE ¢ Me[HaAHAMIL

3. OnpejeuTb, SBJIAETCA JI COBOKYIIHOCTh BEKTOPOB JIMHEHHO 3aBUCHUMON WJIM JIH-
HelHO He3aBUCUMOIL:

1) a; =(1,2,3)7, ay=(2,54)7T, a3=(-1,—-4,1)T.
2)a; =(1,-1,1,-1)T, ax=(1,0,1,0)7, a3=(1,-3,1,-3)7.
3) ap= (L1, @s=1l,=11=1¥, as= (2,3, 1.4)", ag=(231.8)".

4. ITpoBepuTb, 4TO BEKTOPHI @1, @3, @3 0O0pa3yoT 6asuc jiuHeitHoit 0boouku L(a,as, a3)
1 HaliTn KoopjuHaThl BekTopa b B sTOM Gasuce:

1) a; =(1,-1,2), ap=(-1,0,1), az=(2,1,1), b=(1,0,5).
2)a; = (0,-3,1), ay=(-21,1), a3=(-3,1,0), b=(-7,6,1).
3)a =(2,-1,7), ay=(3,0,1), a3=(1,-1,2), b= (4,-2,0).
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5) Jausl Bepmunbl yersipexyroiasauka A(—3;12), B(3;—4), C(5;—4) u D(5;8).

Onpeziesntb, B KaKOM OTHOIIEHUH ero jauaronais AC aenut jauaronans BD.
Orser: 1 : 3, cuurast or Touku B.

6) Jdaubr Bepinnbl yerbipexyrosiibunka A(—2;14), B(4;—2), C(6; —2) u D(6;10).

Ompezesnts TOUKy nepecevuenus jguaronaneit AC u BD.
Orser: (4,5; 1)

7) B nossipuoii cucreme Koopauuar anst ase sepunsl A(3; —4) u B(5;3%) na-
pasuiesorpamma ABC' D, Touka nepecevdenus JuaroHajieli KOTOporo COBHAJAeT ¢ MOJI0-
coM. OupeeuTs JBe Jpyrue BepIlHbl 3TOr0 MapasllesiorPaMMa.

.5 .1
Orger: C(3; ), D(5; —4F).

16) Jdanst Bepmunbl Tpeyroibuuka A(4;4), B(—6;—1) u C(—2;—4). Hamucars

ypaBHeHue GucceKTpuchl BHyTpenHero yria C.

18) Hamucars ypaBHenue npsimoii, npoxozsiieii uepe3 Touky (3;5; 1) napasuieasHo

r=2++4t
upsmoit ¢y = —3t
z=-=3

19) CocraButh ypaBHeHUE ILJIOCKOCTH, IPOXO/sleii yepe3 Tpu Touku M (2;3; 1), Ms(3:1;4),
u M3(2;1;5)

Tema 2. Ocrosbl mampuyuHoll anzeopol
3) Haiitu Bce MmaTpuiipl, nepectaHoBOYHbIE € JIAHHON MaTPUIICH:

0
310

a)<§i) o [o031) s,
00 3

4) Haiitu 3nauenne muorowiena f(z) or Mmarpunst A:

a) fz) =22 — 52 +3, A= ( - ‘:1)))

5) BeiGparb 3nauenus i u k tak, 4ToObl IPOU3BE/ICHUE

QD =

a) (620i50330k4046021 BXOJUIO B OIpeJesnTel b 6-ro mopsijika co 3HaKOM MHUHYC;
0) a4706301;05507:024031 BXOJWIO B OLPEIEINTE/b 7-I0 HOPs/IKA CO 3HAKOM ILIIOC;

6) Haittu wiensl onpejesnreis

e 1 2 3 -1 1 2 87
z o 1 2 2 1 x: L

Dl 2a 3 Bl 3 —m 5 -1 |’
g 1 2 2% T 2 1 =z

conepxamue z* u 3.

7) Ionb3ysich cBoiicTBAME OLPEIEIUTEIs], BBIYUC/IUTD CJIE/AYIONIHIE ONPe/Ie/INTe
2

sina 1 cos?a sina cos2a cos®
a) | sin?B 1 cos?f |, 6) | sin® 8 cos2B cos?f |,
sin?y 1 cos?y sin?y cos2y cos?y

20



12) ITpumensis Teopemy Jlamaca, BEIMUCIUTE OIIpe 1€ TEIH:

120000 638 43 2

340000 9 78 9 43

76 5400 749700
a) ;6

234500 536 100

5126 73 0056 00

275341 006 800

1) Pemmure CJTAY merojom laycca, naiitu obiiee u 4acTHOE pelIeHHs .

3% — 529+ 223+424 =2
711;'1 —4.’L'2+ 1'3+3.’134:5
5(131+7.’L'2—41113—6.'E4 =3

221 +520—8x3 =38
) 41 +3220—923=9 6)
221 +322—523=7T7
1+ 819 — T3 =12
13) ITo dpopmynam Kpamepa pemurs cucTeMbr:

a) 41 4+52,=17 6) 221 —32,=8
dx1+6x9 =—8 9x1+ Tz = -9

272y —329+ 23 =2 9x1 — 629+ 23=4
B) 3.’131—51'2+51153=3 [‘) 31’1—51132—21'3:3
921 —8x9+62x3=25 227, — 290+323=05

2) Pemurs cucremy Az = b o dopmysie x = A~1b, eciu

gl =i 1 )
A= 2 TT]|; b=]18 };

1. I 2 )

2 5 7 1
6)A=|6 3 4|, b=|1],
(144 i)

3) Pemure Mmarpuinbie ypaBHeHUs:
2 1 1 2 79 4 1
2 (32)x=(24). ox(i5)-(1 5)

Tema 3. Panz mampuywt. Oowan meopus CJIAY

1) Haiiaure panr Marpuipl (MeTOJ0M OKaliM/IEHHsSI MHHOPOB U IIPH IIPHBEJEHHEM K
BEPXHECTYIIEHYATOMY BUJLY):

5 o B -5 B 2020 2
01010

a,) 1 =2 1 5 3 s 6) )
1 —2 4 —34 0 e LUz 1
01010
1 2 3 -2 2 111 2
) 2 -3 1 —4 ) 1 0 4 -1

" 1. 8§ 8 =3]|" ° 11 05 5|
N e 2 -1 5 —6
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2) BbIUHCIUTL PAHIH COBOKYIHOCTH BEKTOPOB:
a)a; = (1,3,1,-3)7, a2 = (2,1,1,1)7, a3 = (3,—-11,-1,19)7, a4 = (1,12, -2, —16)T.
6)a; =(1,-2,3,-1,-1)7, ay;=(2,-1,1,0,-2)7, a3 = (1,-1,-1,-1,1)T,
as = (1,3,-10,1,3)T.
Orsetst: a) 3; 6) 3.
3) Haiitu obmiee pemenue u yHaMeHTAIbHYIO COBOKYHHOCTH BekTopos CJIOV;
[PE/ICTABUTH PelleHne B BEKTOPHOM BU/JIE.
L1+ 2o— 23—224=0 221 — o+ 3z3+424— 25=0
Ty + o+ 3x3+424,=0 6) T1+225—323+ 24+225=0
1+ 29— 523 —8x4 =0 921 —5Ze+ 1223+ 1124 — 525 =0
1+ 29—923— 1424 =0 21 —3Za+623+323—325 =0

a)

4) Bnast yacTHOEe pelleHne Ty HeoHOPOAHOI ciucTeMbl (POBEPUTH), HaiiTh ee obiee
pelieHue, pemiasi COOTBETCTBYIOILYIO OJHOPOIHYIO CUCTEMY:
31 — 229+ 523 +424 =2
a) { 6z —4z2+423+324=3 ip =3 1:1:=1);
9z, — 622 +323+ 224 =4

Tema 4. Bekmopnasn anzeopa. Odujue ypasneHus npamoil u Ri1oCKocmu
1) Bektopst @, b, ¢ o6pa3yor Apyr ¢ APYroM yIibl, KasKblil u3 KOTOPbIX paBeH 60°
Buas, uro |a| =4, |b| =2 u |¢| = 6, onpeaenuTs MOLYIL BeKTOpa p =a + b + c.
2) Hauo, aro |a| = 3 u |b| = 5. Oupeenurs, npu KAKOM 3HAYEHUN (¢ BEKTOPEL @+ a b
1 a — ab B3anMHO TIepIIeHIUKYIISIPHBIL.
3) Janbt BekTopsl @ = (4, —2, —4) u b = (6, —3, 2). Beruncimrs: a) (a,b); 6) Va?;
B) Vb2 1) (2a — 3b,a + 2b); 1) (a +b)% e) (a —b)>2.
4) Taust Bepumnbl Tpeyrosbanka A(3,2,—3), B(5,1,—1), C(1,—-2,1). Oupeenurs
€ro BHEIIHUil yroJ npu Bepinte A.
8) Bekrope! @ n b, 06pazytor yron ¢. 3nas, uro |a| = 6 u |b| = 5, BeraucsuTs |[a, b]|.
9) Bekrops @ u b, o6pasyior yron 2. Bnas, uro |a| =6 u [b| =5, BorumcamTs:
a) [a,b]?; 6) [2a + b,a + 2b]>.
10) Janer TO‘{&A&—L 2), B(1,2,-1), C(3,2,1). HaiiTu Koop/iMHATHI BEKTOPHBIX
npousBezenuii a) [AB, BCJ; 6) [(BC — 2CA,CB].
11) Jamst roukn A(1,2,0), B(3,0,-3), C(5,2,6). BeraucauTs miomais TpeyroJib-
nuka ABC.
13) VcraHoBUTH, KOMILIAHADHBI Ji1 BeKTOpHl @ = (2,3,—1), b = (1,-1,3) u ¢ =
(1,9, —11).
14) Beraucmurs 00beM Terpas/ipa, BepIinHbl KOTOPOro HaXoAsaTest B Toukax A(2, —1, 1),
B(5,5,4), C(3,2,~1) u D(4,1,3).
15) [Jansr Bepmuusl Terpasgpa: A(2,3,1), B(4,1,—-2), C(6,3,7) u D(—5,—4,8).
HaiiTu jyimmy ero BBICOTBI, OMYIIEHHOl U3 BepIIMHBLL D.

20) HJana npsivasi 22+ 3y+4 = 0. CocraBuTh ypaBHEHHE IPSAMOii, IPOXO/SIIEil Yepe3
touky Mp(2,1):
1) napaJjijieJibHO JaHHOU IIPAMOI;
2) HepIeHNKYISIPHO K JIAHHON TPSIMOIi.
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22) Beraucsurh KOOPIMHATHI BEpIINH poMba, €CJii U3BEeCTHBI YPABHEHUS JIBYX €r0
cTopoH: 2 — 5y — 1 = 0, 2z — 5y — 34 = 0 u ypaBHeHHe OJHOIl M3 ero JuaroHasei
z+3y—6=20.

23) [anbl ypaBHEHHsI JBYX CMEXKHBIX CTODOH Hapasuieiorpamva: © —y — 1 = 0,
x — 2y = 0 u Touka nepecevenus ero juaronaseii M (3, —1). Hamucars ypaBuenusi 1Byx
JIDYTHX CTOPOH IapaJiielorpaMMa.

35) CocraBuTh ypaBHEHHE ILJIOCKOCTH:
1) npoxozsimeit uepes Trouky A(—2,7,3) mapauiesnbHo mwiockoetu  — 4y + 5z — 1 = 0;
2) mpoXo/IIIeit Yepe3 HaYaI0 KOOPAMHAT U [ePIeHUKYISIPHO JBYM IIOCKOCTSIM: 2 —
Y+0z24+3=0mz4+3y—2—-7=0;
3) mpoxonameit gepes Toukn L(0,0,1) m N(3,0,0,) n obpasyromieit yroa 3 ¢ IIOCKO-
croio (zy).

42) OupeesiuTh yroj MexK/Ly IPAMbIME

3r—4y—22=0, 4z +y—62—2=0,
a)
204y —22=0, y—3z2+2=0.

Tema 5. Komnnekcnule uucna
5. Beraucnuts B anredpanyeckoii popme:

T-4i . QA+2)>-QA-i)>
392" 7 (@ %) ~Qxi)

a) 1+2)°% 6) 1+)®; 8 1-)*; )

-’ -1 . Q+i) ;
e (1+i)5+1, K) (1—1')7 3 3) 5+12i.
6. PemmTh cUCTEMbl TMHEHHBIX YPaBHCHHMH:
) {(3—i)x+(4+2i)y=2+6i, . {(2+i)x+(2—i)y=6,
4+2)x—-(2+3i)y=5+4i; B+2))x+(3-2i)y=8.
7. Pemuth ypaBHeHHUS:
a) x> +2x+4=0; 6) x> —(Q+i)x+(-1+7i)=0;
B) 2+i)x* —(5—-i)x+(2-2i)=0.
8. IlpesncraBuTh B TpUroHOMeTpuyeckoit popme:
a) —1+i; 6)1—i; B) 1+iv3; 1) —1—iv3; n) /3 -i.

12. Be4uciuTs:

. 20 ~ ) 15 T 15
i [#] o 8 ((lltzl_)@ X (lHrﬁ)) .

13. W3Bie4s KOpHHU:
a) 3[i; 6)4-8+83i; B) =a; r) ; 1) 6,/%; e) 8/%.
i —i

Tema 6. /Tuneitnvie npocmpancmea u ROORPOCMPAHCMEA

5) Haiitu pazmeprocTy un 6a3uChl JIMHEHHBIX OAIPOCTPAHCTB, HATSHYTHIX HA CUCTE-
Mbl BEKTOPOB:

& = (1,2,0,1)7, dr=1(1,1. 1,10,

2) a: = (1,1,1,0)7, 6 %= (1,-1,1,-1)T,
as = (1,0, 1,0)7, dp=1(1,8,1,3)%,
ay = (1' 3“ 0, l)Tw ay = (]--20 2)Tﬁ,
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8) Haiitu pasmeprocTu u 6a3uchl CyMM U Iepecedenuii noaupocrpancts L(ay, as, as)
u L(by, by, b3).

a)a; = (1,2,1)7, as = (1,1,-1)7, a3 = (1, 3,3)7,
b1 = (23 -l)T. b2 = (122)T b;; = (1 1, '—B)T.
6)ai = (1,1, 1)%, as= (1,2,0)%, as= (2,3, 1)%,

9) Haiitu pasmepHocTu u 6a3UChl CYyMM U [EPeCeueHHil o IIPOCTPAHCTB, 38/ aHHbIX
cucTeMaMy ypaBHEHUit:

']) I + To - I3 + Ty = 0 I + T9 — T3 + Ty = 0

= X1 — To+ Xz — Ty = 0, I — 2.1'2 + 3 — 2.’1'1 = 0.

6) i+ o+ x3— 2.’1'1 =) x + 2.1.'2 + 23+ T4 = 0,
Ty — To+ x3+ 24 =0, T+ To+ 23— 24 =0.

Tema 7. Ocnosvl abcmpakmuoil anzedopol: Zpynnvl, KoJabld, NOJIA

1)

2)

3)

4)

BoisicHUTE, 00pa3yroT WII TPYIITY KaXKA0€ U3 CISAYIOIINX MHOKECTB IPH YKa3aHHOH orle-
painuu HaJl JIEMEHTaMHU:

A) niernbie yrcaa OTHOCUTEIBHO CII0KCHHS;

b) yeTHbIe ynCIIa OTHOCUTENBHO CII0KEHUS;

B) HedeTHbIe LiebIe YKca OTHOCUTEIbHO BHIYUTAHUS;

I') xopHU N-0¥f CTENeHH U3 eAUHULIB,

J1) MaTpu1bl HOpsiAKa N € LETUMU 3JIEMEHTaMH OTHOCUTEIBHO YMHOKEHHUS.

[TocTpoiiTe NTUKIMYECKYIO TPYIITY, OPOKAAEMYIO IEPECTAHOBKAMHU BHUIA:

12345

53142

Haiitu Bce moarpymnmsi:

A) IMKJIMYECKOH TPpYIIIBI MopsiKa 6;

b) nuxnnyeckoil rpynmnsl nopsiaka 24.

BoIsicHUTB, Kakue U3 CIeIyIOINX MHOYKECTB SIBJISIFOTCS KOJIbIIAMU U KaKHe MOJIIMU OTHO-
CUTEJIBHO YKa3aHHbIX ONEpaLlnii:

A) 1enple yrciia OTHOCUTENIBHO CI0KEHUS M1 YMHOKEHUS YHCET;

b) xoMIIeKCHBIE YKciia OTHOCUTENBHO CIIOKEHHS U YMHOKEHHSI KOMIUIEKCHBIX YHCEIT;
B) Marpuisl nopsiika N ¢ LEAbIMU 2JIEMEHTAMU OTHOCUTEIBHO CIOKEHUS U YMHOKEHUS
MaTpHILL;

I') nomHOMBI OT OIHOTO HEU3BECTHOIO C AEUCTBUTEIbHBIMU KOAPPUIIUEHTAMU OTHOCH-
TEJIBHO CIIOKEHHS U YMHOXKEHUSI IIOJTMHOMOB.

Tema 8. Oouwan meopus anzedopvt NONUHOMOB

1) . BbIMOJHUTD JETICHUE C OCTATKOM
2x°—3x3+x? —5x+7Ha3x* +4x —x+2

2) He ocymiecTsiisis AeJICHUS U HE UCTIONB3Ys cXeMy [ OpHepa HalTH OCTaTOK OT JIe/ICHHS
nosmuaoma 2x° — 3x3 + x? — 5x + 7 ma 5x — 3

3) Omnpenenuth KPaTHOCTh KOPHSA X = 2 NOJMHOMA
2x* —11x34 18x* — 4x — 8.
Pa3n0xuTh MOJIMHOM Ha MHOKUTEIH.

4) Paznoxuth momaoM 2x° — 3x3 4+ x2 — 5x + 7 1o creneHsm xy = —2, UCTOJIb3Ys CXEMY
I'opuepa.
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5) IMocTpouTh MOJTMHOM HAMMEHBIICH CTENCHHU C ACHCTBUTEILHBIME KOI(DDHUIIMEHTAMH, €CITU
€ro KOpHHU:
Xg = 2i — 1 kpatHoctH 1, x; = 2 — i KpaTHOCTH | U x5 = 3 KPaTHOCTH 2.
6) Haittu HOJI nByX mOJIMHOMOB
fx)=x%—7x*+8x*—7x+7ug(x)=3x>—7x*+3x?> -7
7) TMonp3ysce anroputMoM EBkimaa, noaoopars mommHoMsl M1(X) 1 M2(X) Tak, 4ToObI
f)M1(X) + g(x)M2(x) = 8(x), rme d(x) — HOl monmuunomos f(x) u g(X),
f)=x>+3x*+x>+x?2+3x+1uglx)=x*+2x>+x+ 2.
8) IMonw3ysce anropurmoM EBkinaa, moaodpate moauHoMbl M1(X) u M2(X) Tak, 4To0bI
fOOM1(X) + g(X)M2(x) =1, tme f(x) =x* —x® —4x? +4x + 1lugkx) =x? —x — 1.

Tema 9. /luneiinvie MHO2000pazun u aghghunnsvie npocmpancmea

1) Ilycrs pansbl apa juHeliHbiX MHOrOO6pasus Py, = xy + Ly u Py = x5 + Ly, e
L,, L, - nmuneiinble moIpocTpalHcTBa U Ty, Ty - BEKTOPLI npocTpancTsa R,. Jokasars,
aro P; = P, torga T Tosbko torga, Korga Ly = Ly u xy — x5 € L,. Takum obpazom,
JIMHEIHOe MPOCTPAHCTBO, MaPALIe/IbHBIM CABHIOM KOTOPOrO MOJIYYaeTcs JaHHOe MHOTO-
obpasue, oNpeIeIeHo 0JHO3HATHO.

2) Hokazarb, uro ecim P = xy + L, rue L - nuneiinbie 1oAnpocTpancTBo u Ty -
BEKTOp NIpocTpaHcTBa K, TO BEKTOP Ty NPUHAJIEKUT MHOr0oOpas3uio P u moc/ie 3aMeHbl
3TOr0 BEKTOpa JIIOOBIM BeKTOpoM Z € P nojiydaercs To Ke caMoe MHOroobpasmue.

3) dano smueiinoe muoroobpasue P = zo+L(a;,a;), e zp = (2,3, -1,1,1) T na; =
(3.—-1,1,-1,1)7,a; = (=1,1.1,1,—1)7. Vcranosurs, npuHa/jieiaT 1 eMy CJIeIyIOIlie
BEKTODbL:

1) b = (1,6,4,4,-2)T; (ma)

2) by = (1,6,5,4,—2)T; (mer)

2) b3 = (2,3,4,1,5)T. (mer)

4) Bajars cieayonme JuHeliHble MHOrooOpasusa Ty + L(a,, - - - ,a,) cucremamu Jn-
HelHBIX ypaBHeHUil:

1)z =(2,3,1,4)  na; = (1,-1,1,-1)T,a; = (1,0,1,0)7;

2) 2o = (1,1,1,2,2) mwa; = (1,2,3,2,1)T,a; = (2,1,3,1,2)7;

3)zo=(5,2,3,)Tua; =(1,1,2,2)7,a, = (1,2,1,2)7,a3 = (2,1,2,1)7;

4)zo=(1,1,2,2,3)T ua, = (1,-1,1,0,2)7,a; = (0,1,0,1,0)7,a3 = (1,2, -1, -3,0)T;

6) Haiitu ycioBuA, HE‘O6XO;1HMbIQ H J0oCTaTOYHbIe /1A TOro, YTOOLI ABe IIpAMbIe

r=ay+atuxr = bo + blt [pPOCTpaHCTBA R"(n > 1) IIPOXOJAHJIN Yepe3 OJHY TOYKY, HO He
COBIIa/1a.JIH. yKaf}a-Tb MeTO/[ OTbICKaHHA TOYKH IlepecedeHHd 5THX IPAMBIX.

7) Haiitu Touky nepecevuenHusi AByX HPSIMBIXT = Go + @t 1 T = by + byt
1)oai=(2,1,1,3,-3)" @i =1(2.3,1.1,-1) by =(1,1,2,1,2),bi=1(1,2,1,0,1)%
2)ag=(3,1,2,1,2)T,a; = (1,0,1,1,2)T,by = (2,2,-1,-1,-2),b, = (2,1,0,1,1)T

Otsersr: 1) (-2, -5,-1,-2,-3)7, (0,1, -1,-2, -3)~.

11) Haiitn ycioBusi, HeOOXOAUMBIE H JIOCTATOYHBIE I TOIO, YTOOBI Yepe3 TOYKY,
3aJaHHYI0 BEKTOPOM €, MOYKHO OBLJIO ITPOBECTH €AMHCTBEHHYIO MPAMYIO, IIepPeceKaronyo
JIBe JaHHBIe NpsMble T = @g + a1t U1 £ = by + b;t. YKazaTh MeTo] NMOCTPOEHUS TaKOif
HPAMOIf H TOYEK [epecevdeHns ee ¢ JAHHBIMHI MPAMBIMH.

Tema 10. Anzeopauueckue mnozooopaszus
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13) IlocpencTBoM c/BHHA H NOBOPOTA JAEKAPTOBOII CHCTEMbI KOOPIMHAT HMPUBECTH
ypaBHeHHe ajrebpanieckoro MHOroodbpasus BTOporo Hopsijika oT JByX HepeMeHHBIX K Ka-
HOHHYecKoMy Biy. OnpeesinTh THII KPHBOIT BTOPOro MOpsiKa, ¢AejlaTh YepTex.

1) 2?2 +dzy — > + 2z —dy+1=0;
2) dzy + 4z — 4y = 0;

3) 222 —2zy+ 2> — 22 -2y +1=0;
4) —2z2 +4zy— 22 -6+ 2y +3=0;
5) =3x% 4 4zy — 3y? — 6z + 4y + 2 = 0;
6) 22 +4zy+y* —8r—4y+1=0;
22+ 2zy+y° -8z —8y+1=0;

8) 22 —2zy+y* — 22+ 2y+1=0.

15) OmnpeenuTh THIT TOBEPXHOCTH BTOPOT'O MOPSAKA MO PAHTy MaTPHIbl KO3 DHUIMEHTOB,
HalTH LHCHTP, CCJIM MTOBEPXHOCTb LICHTPAJIbHA.

1. 4x2+2y*—72-8x—-4y-22-5=0;
2. 4x%+ 69y?+ 167°+ 8xy + 64yz —4y —12=0

Tema 11. Hopmuposannsie KoneunomepHole auHelinvle npocmpancmea. OpmozonansHocms

3. Jlano jmHeiiHOE npocTpaHcTBO V¢ 6asucoM eg,e;,e3 u Matpuua ['pama

5 B 4
r=| 2 1 -2[
~f =5 5

Beinucats GopMyIly CKaIsSIpHOrO MPOU3BEICHHS BEKTOPOB B V' W, TOJB3YSCh MM,
BBIYHCIIUTD CKaJIspHOE pousBeserue (e;,e;), i,j =123 n (x,y), ecnn

) #=:23": ¥=10.1L2D;
2) x=(1,12)7", y=@0,1.

4. HaiiTh  HOpMHpOBaHHBIII  BEKTOp, OpPTOTOHAIBHBIM K  BEKTOpaM
a=LLLY, ay=01,-1,-1,17,a,=(2,1,1,3).

HpOBCpI/ITb, YTO BCEKTOpbI CICAYIOINIUX CHCTEM IIOMMIApHO OpTOrOHAJIbHBI, H
JAOIMOJIHHUTB UX 1O OPTOTOHAJIBHBIX 0a3ucoB:

5.(1357) a=(1,-2,2,-3)", ay=(2,-3,2,4".

[Ipumensiss mpouecc OpPTOrOHAJBHOCTH, IOCTPOMTH OPTOrOHAIBHBIN  0asuc
HOANPOCTPAHCTBA, 3aJaHHOTO JaHHOM CHCTEMOi BEKTOPOB:

9.1361) a;=(1,2,2,-1D7, ay=(1,1,-53), a3=3,28-7)".

10.1362) a;=(,1,-1,-2)", a,=(58,-2,-3)", a3=(3,9,3.8)".

11.(1363) a;=(2,1,3,-1)7, a,=(7,4,3,-3)!, a3=(1,1,-6,0),
Gy=05,T.T87.
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Bonpocekl K KOJIJIOKBHYMY.
1. Ilonsarue BexTopa. JlelicTBHS Hajl BEKTOPaMHU.
2. OnpesienieHus TIMHEMHONW KOMOWHAIIUY U JTMHEHHON 000JI0UKH.
3. [NoHsTHE MTUHEIHON 3aBUCUMOCTH U JTMHEHHON HE3aBUCUMOCTH BEKTOPOB.
4. CBoiicTBa TMHEHHOMN 3aBUCUMOCTH BEKTOPOB.
5. Teopema 0 IMHEHHOI 3aBUCHMOCTH JIMHEHHBIX KoMOuHaNui. CleIcTBUS.
6. [TonsiTue 6a3uca u ero OTIMYKE OT MOPOXKAAIOIIEH COBOKYITHOCTU. Teopeme o yuciie BeKTo-
poB B Oazuce.
7. Onpenenenne 0a3bl BEKTOPOB. Y TBEPXKACHUE O COOTBETCTBUU 0a3bl U Oaszuca.
8. YTBepkaeHue o JONOIHEHUH 10 Oa3uca.
9. Koopaunats! BekTopa. Y TBepKI€HHUE O KOOpIAUHATAX BEKTOPA
10. CBs13b 32124 0 BEKTOpaxX C CUCTEMaMHU JIMHEHHBIX anrebpandeckux ypaBHenuit (CJIAY).
11. [TonsiTHE MATPHIIBI, PABEHCTBO MATPHII.
12. Bunbr Matpwil.
13. CnoxxeHne MaTpuIl U YMHOXKEHHE Ha ckajisip. CBOMCTBA JIMHEHHBIX OIepaliuid HajJl MaTpHIla-
MHU.
14. TIpousBeaeHue MaTPHI] ¥ CBOMCTRBA.
15. Bo3BeeHnne MaTpuIibl B CTETIEHb, MHOTOWIEH OT MaTPHIIBI.
16. TpaHcroHUpOBaHUE MATPUIIBI, CBOICTBA
17. DnemenTapHble npeoOpa3oBaHMsl HaJl MATPULIAMHU.
18. DnemeHTapHbBIE MAaTPUIIBI U MATPHUIIBI IEPECTAHOBOK.
19. O6mme monstust CJIAY.
20. Anroputm metoaa I"aycca. [IpuBenenue CJIAY k cTyneH4aToMmy BULY.
21. HaBonsimme cooOpaxeHus oHATHs onpeaenutens (Ha mpumepe CJIAY 2-ro nopsiaka).
22. OnpeneneHue OnpeneanTens, IepecTaHOBKH, MOJACTaHOBKH.
23. CroiictBa onpenenurens (Bce). JJokazareabCcTBO JBYX CBOMCTB.
24. AnreGpanvecKue AOMOTHEHUS U MUHODBI.
25. Jloka3arenbCTBO YTBEPHKICHHSI O BBIYHUCIICHUH OMPEICITUTENS Pa3JI0KESHUEM 110 CTPOKE
(cronbiy).
26. Teopema Jlamnaca. OnpeaenuTelb TPOU3BEICHUS MATPHIL.
27. Teopema Kpamepa (nokazarenbctBo). CrieacTBUS.
28. Teopema 0 JTMHEHHON 3aBUCIMOCTH MHOYKECTBA CTPOK KBA/IPATHON MaTpPHIIBL.
29. Ilonarue oOpaTHOI MaTpULbl. Y TBEPKIEHHE O €AMHCTBEHHOCTH.
30. Teopema 0OpaTUMOCTH KBAJAPATHON MaTPHUIIBL.
31. CgoiicTBa 00paTHOI MaTpPUIIBL.
32. Haxoxienue o0paTtHO# MaTpuIlsl MeToioM ["aycca.
33. [IpocTeiiine MaTpuYHbIE YpaBHEHHUS.
34. ObparreHre 6JI09HO-CTYTICHUATOW MATPHIIBL.
35. CkeneTHOE pa3iokKeHne MaTPUILIbl, BEIBOJ (POPMYIL.
36. Teopema 0 pa3MepHOCTH JIMHEWHOH 00O0JIOUYKH.
37. Panr MaTpuIibl.
38. Teopema 0 6a3UCHOM MHHOpE.
39. CaoiicTBa panros. HeycTolunBOCTh paHra.
40. YcnoBue cymiecTBOBaHUS HeTpuBHAIBHBIX perennii CJIOY.
41. dyHnaMeHTallbHas COBOKYITHOCTH pelieHuil. Teopema o CTpOeHUH MHOXKECTBA peIIeHU i
CJIOV.
42. Jluneiinsle HeogHOpOoAHBIE crcTeMbl. Teopema Kponekepa-Kanemnnu.
43. Ctpoenune MHOKecTBa pemennii CJIAY.
44. OnpeneneHue JMHEHHOTO MPOCTpaHCTBA. Pacipenne NoHATHS BEKTOD.
45. beckoHeUHOMEpHbIE TUHEIHbIE TIPOCTpaHCcTBa. [Ipumepsl.
46. KoneunomepHble TUHEHHBIE IpocTpaHcTBa. [IpruMepsl.
47. bazuc u pa3MepHOCTb JTUHEHHOIO MPOCTPAHCTBA.
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48. OnpeneneHne MOAMPOCTPaHCTBA JTMHEHHOTO TTpocTpancTBa. Kpurepuii moaAnmpocTpaHcTBa.
49. Cymma 1 miepecedeHue MoAMPOCTPAHCTB (ONPEICIICHNE U YTBEPKICHUE, YTO OHH SIBIISTFOTCSI
MOJIIIPOCTPAHCTBAMH ).

50. Teopema o pazmepHOCTsX (Teopema ['paccmana).

51. Ipsimas cymma. HeoOxoaumoe 1 JOCTaTOYHOE YCIOBUS TPSIMOM CyMMBI.

52. 3amena 6a3uca u mpeoOpa3zoBaHUE KOOPIUHAT.

53. U3oMophur3M JIMHEHHBIX IPOCTPAHCTB.

KoHTpoJibHbIE padoThI
Kontposbnas padota Ne 1 Ocrnoswbr mampuunoii aneedpol

Bapuant 10.

1. Teopema o nmHeiiHOil 3aBucuMocTH JHHeHHbIX Kombunammii. Cieacreus. (4 H6amna)
/ Anbrepuatupa: 3. llonsarue sinneliHol 3aBHCHMOCTH U JIMHEITHOH HE3aBHCHMOCTH
BEeKTOpOB. (2 Hasuia)

2. CnoxeHne MaTpHll 1 yMHO)KeHne Ha ckalsip. CpoiicTBa JIMHEHBIX orepanuii Haj
Mmatpuiamu. (2 6ama)

3. Haiigure obiiee pemnenne cucreMbl JUHEHHBIX ypaBHeHuil (2 Hasa):
-1+ 425 — D3+ 224 — 325 = =2
214+ 5xz2 —4z3+3x4—225=1
4y — 329 +623— x4 +425=05
Sy —Tas+ 113 —324+T25=7

4. Pemmre MaTpuuHOoe ypaBHenue (2 6asuia):

3 3 A -8 3 0
X 1 -3 =2 ]|]=1-5 90
-5 2 1 -2 15 0

5. Haiitu onpejesmress n—ro nopsjika

1 n n o n
n 2 n - n
n n 3 .- n

Konrponsnas padora Ne 2 Bexmopuas ancebpa. Obwue ypagnenus npamoi u n10CKoCmu
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Bapuanr 1.

1. Haiitn qyuny amarosasieii mapaJuiesiorpaMma, MOCTPOGHHOIO Ha BeKTopax @ u b,
ecin |a| = 3, |b| = 2, (a,bd) = 60°.

2. Hokazarb, uro npamele AB u C'D B3aumHo nepreHukyaapasl, ecan A(6, —1,2),
B(-2,1,3), C(2,4,-2) u D(3,7,0).

3. aner BekTopel @ = 3i — j + 4k u b = —2i + 3j — 3k. Haiitu Bektop [a,b — a] n
BBIYHCIINTE €ro JIJIHHY.

4. Jlansl BepIIHHBI TpeyroibHOil mupamuasl A(2,3,5), B(6,2,3), C(3,7,2) u D(0,0,1).
Haiit jumHY BBICOTHI, ONyHieHHOI 13 BepmuHbl D Ha rpans ABC.

5. Janbl ypaBHeHHsI IBYX CTOPOH MPAMOYTOJbHUKA 5T + 2y — 7 =0, br+ 2y —36 =0
u ypaBHenue ero juaro"aian 3r + Ty — 10 = (. CocTaBuTh ypaBHEHHS OCTAILHBIX
CTOPOH U BTOPOIi AHAroHa/ MPsAMOYTOJIbHHKA.

6. CocraBuThb mapaMeTpHvecKoe ypaspHeHme IpsaMoil, mpoxogdiieii uapes Touxky M (2,3, —5)
napaJsieIbHO ITPSAMOii
3z—y+2:=7=0
{ r+3y—2243=0

=]

Haiitn npoeknuio Toukn P(5,2, —1) Ha miockocTs 2 — y + 3z + 33 = 0.

3a4eTHO-IK3aMeHAIHOHHbIE MAaTepUabl [Js1 MPOMEXKYTOYHON  aTTecTaluu
(3x3ameH/3a4eT)
BOITPOCHI K DK3AMEHY
| cemecTp

1 ITonsitue BexTopa. JleicTBHS HaJ BEKTOpaMHU.

2 Onpenenenus TMHEHHON KOMOUHAIIMY ¥ TUHEHHON 00O0IOUKH.

3 [ToHsiTHE TMHEWHOW 3aBUCUMOCTHU U JIMHEWMHON HE3aBUCUMOCTH BEKTOPOB.

4.  CaoiicTBa JMHEWHON 3aBUCHUMOCTH BEKTOPOB.

5 Teopema o TMHEWHON 3aBUCUMOCTH JIMHEHHBIX KOMOUHaIui. CriecTBUS.

6 [TonsaTue 6a3uca u ero OTIMYUE OT HOPOXKAAIOLIEH COBOKYITHOCTH. Teopeme 0 4ncie BeK-
TOpPOB B Oa3uce.

7 Onpenenenue 6a3bl BEKTOPOB. Y TBEPKACHUE O COOTBETCTBUU 0a3bl U O6a3uca.

8. VYTBepxKaeHue o0 TOMOJHEHUH 10 Oa3uca.

9 Koopaunats! BekTopa. YTBEpkKACHHE O KOOPIUHATaX BEKTOpa

10.  Cas3b 33724 0 BEKTOpax ¢ CHCTEMaMH JIMHCHHBIX anreOpandeckux ypaBaenuii (CJIAY).

11. TlonsATue nekapTOBOW CUCTEMBI KOOPIUHAT.

12. Onpegnenenne opTOHOPMHUPOBAHHOTO Oazuca. Pagmyc-BekTop TOUKH.

13.  JleneHue oTpe3ka B JaHHOM OTHOLIEHUH, BHIBOJ (JOPMYJIBI.

14. Tlonspnas cuctema koopauHat. CBs3b NOJSPHBIX U I€KAPTOBBIX KOOPIHUHAT.

15. [Mwimuapuyeckas cucreMa KoopAuHAT. CBA3b IUIMHAPUUYECKUX MU JIEKapPTOBBIX KOOPJU-

HarT.

16. Cdepuueckas cucrema koopauHat. CBsi3b ChepUUECKUX U AEKAPTOBBIX KOOPIUHAT.

17. Tlapamerpudeckoe ypaBHeHHUe MpsMoi B R2 u R3.

18. IlapameTrpuyeckoe ypaBHEHHUE MIOCKOCTH.

19. BsamMHOe pacroyio’keHHe MPSIMBIX Ha MIIOCKOCTH.

20. B3aumHOe pacnosiokeHUe MPsIMBIX B IPOCTPAHCTBE.

21. TloHsTHE MaTpHIIBI, PABEHCTBO MATPHII.

22.  Bupasl matpuil.
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23.

CiioxeHre MaTpull 1 YMHOKEHUE Ha cKajsip. CBOMCTBA JMHEMHBIX omnepanuid HaJ MaTpu-

aMHu.

24.  TlpousBeneHHE MATPHUIl U CBOKCTBA.

25. BosBeneHue MaTpHIlbl B CTEIICHb, MHOTOWICH OT MAaTPHUIIBL.

26. TpancnoHupoBaHHE MaTPHIIbI, CBOWCTBA

27. DnemeHTapHbIe TpeoOpa3oBaHus HaJl MATPHUIIAMHU.

28. DrnemeHTapHbIE MAaTPULIbI U MAaTPUILIBI IEPECTAHOBOK.

29.  OO6mue noustus CJIAY.

30.  Auroputm merona ["aycca. [Ipuenenne CJIAY k cryneHYaToMy BUIY.

31. Hamoasmue coobpaxkenus moHsATHs onpenenurens (Ha npumepe CJIAY 2-ro mopsaka).

32.  OmpeneneHue ONpeaesuTeNs, IepecTaHOBKH, MOICTAaHOBKHU.

33.  CsoiictBa onpeaenutens (Bce). Jloka3zaTebcTBO ABYX CBOWCTB.

34.  AnrebGpanueckue TOMOJHEHHUS U MUHOPHI.

35.  Jloka3aTenabCTBO YTBEPKICHUS O BBIYMCICHHUU ONPEACIHUTENS PA3I0KEHHUEM IO CTPOKE
(cronoiry).

36. Teopema Jlamnaca. Onpenenurens TPOU3BEACHUS MATPHIL.

37. Teopema Kpamepa (nokazarenbctBo). CiieacTBusl.

38. Teopema o TUHEHHON 3aBUCUMOCTH MHOKECTBA CTPOK KBaJPAaTHON MaTPHIIBI.

39. IlonsTtue oOpaTHON MaTpULIBL. Y TBEPXKIIEHUE O €AMHCTBEHHOCTH.

40. Teopema 00paTUMOCTH KBAIPATHON MaTpPHUIIBL.

41. CpolicTBa 0OpaTHOW MaTPHIIBI.

42. HaxoxnaeHue oOpaTHON MaTpuIlsl MeTo10M ["aycca.

43.  IIpocreiimne MaTpUYHbIe YpPaBHEHUSI.

44.  OoparmieHue 6JI0YHO-CTYNIEHYATOW MAaTPHUIIBI.

45. CkeneTHOE pas3NoKeHUE MAaTPHUIlbL, BEIBO (DOPMYIL.

46. Teopema 0 pa3MEPHOCTH JIMHEHHOU 000TOUYKH.

47. PaHT MaTpHIIBL.

48. Teopema o 0a3UCHOM MHHODE.

49. CsaoiicTBa paHroB. HeycToilunBoCcTh paHra.

50. VYcnoBue cymecTBoBaHUS HETpUBHAIBHBIX pemenuid CJIOY.

51. ®dynnameHTanbHas COBOKYIMHOCTh pelIeHHH. TeopeMa o CTPOCHHH MHOKECTBA peIIeHUM

CJIOY.

52. JluneiiHble HeoqHOPOAHBIE cucTeMbl. Teopema Kponekepa-Kanemnu.

53. Crpoenune mHOXecTBa pemeHuii CJIAY.

54. OmpeneneHue U CBOMCTBA CKAIPHOTO MPOU3BEAECHUS T€OMETPUYECKUX BEKTOPOB.

55. KoopaunatHas popma CKaJasipHOTO MPOU3BEACHUSI.

56. OpueHTanus CUCTEMBbI BEKTOPOB.

57. OmnpeneneHue U CBOMCTBa BEKTOPHOIO MTPOU3BEIEHUS BEKTOPOB.

58. KoopaunatHas popma BEKTOPHOTO MPOU3BEIEHUS BEKTOPOB.

59. Ompenenenue u CBOWCTBA CMEIIAHHOTO MTPOU3BEICHUS BEKTOPOB.

60. KoopaunatHas ¢opMa CMEIIaHHOTO MPOU3BEICHHUS BEKTOPOB.

61. OOmee ypaBHEHHE IPSMON Ha MIIOCKOCTH.

62. TIlomymnockocTtu. PaccTosiHME OT TOYKH /10 IPSIMOM.

63. OO0miee ypaBHEHUE TUIOCKOCTH.

64. TIlomympocTtpancTBa. PaccTosiHuE OT TOUKU A0 TIOCKOCTH.

65. OOmee ypaBHEHHUE MIPSIMOI B TIPOCTPAHCTRBE.

66. B3aumocBsA3b MapaMETPUUECKUX U OOIIMX YPAaBHEHHH MPSIMBIX U IJIOCKOCTEH.

67. B3aumHOE pacronoXeHue MPSIMBIX U TNTIOCKOCTEH.

68. AnreOpamueckas popma KOMIUIEKCHOTO yrcia. KomrmiekcHast miocKoCTb.

69. Tpuronomerpuueckas u Mmoka3aTeJIbHbIe (OPMBI KOMITJICKCHOTO YHUCIIA.

70. CrnoxeHue KOMIUIEKCHBIX YHcell (B anreOpandeckoil 1 TPUTOHOMETPUIECKHIX (hOpMax).

71. 'YMHOXXeHue KOMIUIEKCHBIX YHcell (B anreOpanyeckoil 1 TPUTOHOMETPHUYECKHUX hopMax).
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72.
73.
74.
75.
76.
77.
78.
79.
80.

Bo3zBenenue B CTENEHb KOMIUIEKCHOTO YHUCIIA.

W3BnedeHne KOpHA UX KOMIIJIEKCHOIO YUCIIA.

Pemenue anrebpanyeckux ypaBHEHUH ¢ KOMIUIEKCHBIMHM KO3 QHUIIMEHTaAMU.
Onpenenenue TMHEMHOIO IPOCTPaHCTBA. Paciinpenye noHsATHsS BEKTOP.
beckoHeuHOMEpHBIE JIMHEHHBIE TPOcTpaHcTBa. [IpuMepsl.

KoHeuHoMepHbIe TUHENHBIE IPOCTPAaHCTBA. [Ipumepsl.

basuc 1 pa3sMepHOCTb JIMHEHHOTO TPOCTPAHCTBA.

Omnpenenenye NoANPOCTPaHCTBA JMHENHOIO TpocTpancTBa. Kputepuil moanpocTpaHCcTBa.
CymMa U nepeceyeHue MOAINPOCTPAHCTB (ONpeAeIeHUE U YTBEPXKIECHHE, YTO OHU SBJISIIOT-

Csl IOAIPOCTPAHCTBAMU ).

81.
82.
83.
84.
85.
86.
87.

88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.

110.
111.
112.
113.
114.
115.

116.

Teopema o pazmepHocTsX (Teopema ['paccmana).

[Tpsimast cymma. Heob6xoanmoe 1 10CTaTOYHOE YCIOBUS MIPSIMON CYMMBI.

3ameHa Oa3uca 1 npeoOpa3oBaHUE KOOPMHAT.

N3omMopdu3M THHEHHBIX TPOCTPAHCTB.

MHoxecTBa 1 anredpanyeckue oneparnuu.

I'pynna. Abenesa rpynmna. [Toarpynms.

['pymnna HEBBIPOXKIEHHBIX JUArOHAJIBHBIX MAaTPHI] U HEBBIPOKIACHHBIX TPEYTOJIBHBIX MaT-
puLL.

[Muknnyeckue rpynnsl. [Toarpynmnsl IUKIN4YECKON IPYIIIBL.

['pynna KOpHEH CTENEHU N U3 €IUHUIIBL.

[TepBooOpa3Hbie KOPHHU.

Konpna u noss. [enurenu Hyiis.

Konb110 BBIUETOB.

Anrebdpa MoJIMHOMOB.

JIuneiiHOe IPOCTPaHCTBO MOJIMHOMOB.

Konp1io noamHomoB.

Onpenenurens BangepMonaa.

JleneHre MOJIMHOMOB C OCTaTKOM.

HOJI monuHOMOB.

3nauenue noauHoma. Cxema ['opHepa.

Kopenb nonmuuoma. Teopema besy.

OcHoBHas Teopema anredpsl. PaznokeHne moJIuHOMOB.

JluneitHoe MHOroo6pasue. [Ipumepsi.

Ad¢ddunHbIE MHOXECTBA.

['nneprinockocTu. Beimykiible KOMOWHAIIMM BEKTOPOB.

AddunHBIE TPOCTPAHCTBA, aKCHOMATHKA.

Cuctembl KOOpAUHAT B aPUHHOM MTPOCTPAHCTBE.

[TnockocT B appuHHOM ITPOCTPAHCTBE.

Anrebpanueckue MHOrooopaszusi. KBagparnaasie MHOrooOpa3us OT IByX IepEMEHHBIX.
[TpeoOpa3zoBanue KBaJpaTUYHOTO MHOT000pa3us OT JABYX MEPEMEHHBIX NMPU MOMOUIM TO-
BOPOTa JI€KAPTOBON CUCTEMBI KOOPAMHAT.

[IpeoOpa3oBanre KBagpaTUYHOIO MHOr000pa3zus OT JIBYX NEPEMEHHBIX IMPH MOMOIIU
C/IBUTa JAEKapTOBOM CHCTEMBI KOOPJUHAT.

Knaccugukanus KpuBbIX BTOPOro MOPSAKa.

KanoHnveckuii BUi KpUBBIX BTOPOTO MOPSAIKA C PAHIOM 2 MaTpHUIlbl KO3 PULneHTOB.
Kanonuveckuii BUJ1 KpUBBIX BTOPOTO MOPsiIKa ¢ paHroM 1 MaTtpuisl Ko3hOUIIHEHTOB.
KBanpatuuneie MHOr00Opa3us OT Tpex nepeMeHHbIX. Kinaccudukanus oTHOCHTENBHO paH-
rOB MaTpHIIbl KO3PPUIIUEHTOB.

KanoHnyeckuii Bu MOBEPXHOCTEH BTOPOro MOpsAKAa C paHTOM 3 MaTpullbl KO PHUIIHEH-
TOB.

KanoHnveckuii BU MOBEPXHOCTEH BTOPOro MOpsAKa C paHroM 2 MaTpullsl Ko3dduimen-
TOB.
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117. KanoHWYecKui BUJ TMOBEPXHOCTEH BTOPOTO MOpsaKa ¢ paHroMm | maTpuibl kKoddduiuen-
TOB.

118. bununeitabie Gynkuu. CkaispHOe NIPOU3BEACHUE KaK OMJIMHEHHAS (QyHKITHS.

119. bununeiinsie pynkuun. CKansgpHoOe Mpou3BeIeHNE KaK OMIMHEeHas (QyHKIINS.

120. Omnpenenenue ckaisipHoro npousseneHust B Rn. JIuHeiHOCTS O BTOPOMY apryMeHTy.

121. HepaBenctBo Komm aiist CKaIsipHOTO POU3BEICHUS.

122. EBkiamnaoBo npocTtpaHcTBO. [IprMepsl CKanspHbIX MPOU3BEICHUIA.

123. Ompenenenue ckaiasipHoro nmpousseaeHus B Cn. YHUTapHOE MPOCTPAHCTBO.

124, OpToroHaabHOCTH COBOKYITHOCTH BEKTOPOB.

125. Teopema I'pama-IlImuara 06 opTOroHaIH3AINH.

126. Marpuynast 3anKch CKaJIIipHOTO Mpou3BeaeHusa. Marpuna ['pama.

127. OproHopmupoBaHHBIA 0a3uc. PopMyna CKaISPHBIX MPOU3BEIECHUI B OPTOHOPMHPOBAH-
HOM 0Oa3uce.

128. JluneliHble TOAMPOCTPAHCTBA YHUTAPHOTO (€BKIINI0BOTO) IPOCTPAHCTBA.

129. OproronansHoe gomnonHeHne. CBONCTBA.

4.2 Meroanyeckue MaTepHaJibl, onpe/e/isiloline NpoueIypbl OlleHUBAHUS 3HAHUIA,
YMeHHUii, HABBIKOB U (MJIH) ONBITA JeSITeJILHOCTH, XaPaKTePU3YIOIIUX 3Tanbl GopMupoBa-
HHUS KOMIIeTeHIM A

MeTtoauyeckue peKOMeH/IallUH, ONpPe/iesolMe NPoLueayphbl OLeHHBAHUS HA 3a4eTe
U JK3aMeHe:

[Ipouenypa nmpoMeKyTOYHON aTTecTaluu MPOXOIUT B cooTBeTcTBUU C [lonoxenuem o
TEKYIIIeM KOHTPOJIe U TPOMEKyTouHOM aTTecTanuu odoyqaronuxcs @I'bBOY BO «KyoI'Y».

HroroBoii ¢opmoit KOHTpOJIS cHOPMHUPOBAHHOCTH KOMIIETCHLUUH Yy OOy4arommxcs IO
JTUCITUTUIMHE SIBIIIeTCS dk3aMeH. CTyIeHThI 0053aHbI CAaTh YK3aMEH B COOTBETCTBUU C pacIuca-
HUEM U Y4€OHBIM IIJIAHOM.

®OC mpoMeKyTOUHOM aTTECTAIIMM COCTOUT U3 BOMPOCOB K IK3aMEHY M PE3YJIHTaTOB Te-
KYIIET0 KOHTPOJIS.

DK3aMeH 10 TUCUUIUIMHE IPEecielyeT Lelb OLEHUTh padoTy CTyAEHTa 3a KypcC, MojIyde-
HUE TEOPETUYECKUX 3HAHMI, X MPOYHOCTh, PA3BUTHE TBOPUYECKOTO MBIILIECHUS, MPUOOPETEHHE
HABBIKOB CaMOCTOSITEIbHOM pabOThl, YMEHUE TPUMEHSTH TOJYUYCHHBIC 3HAHMS ISl PELICHUS
MpPaKTUYECKHX 3a]1ay.

®dopma npoBeieHNs FK3aMeHa: YCTHO.

DK3aMeHaTopy MpPeAO0CTaBIIAETCS MPaBO 3a4aBaTh CTYJAEHTaM JIOMOJIHUTEIbHBIE BOIPOCHI
1o Bcell yueOHOM mporpaMme TUCIHUILIUHBIL.

Pesynbrar cnaum sk3amMeHa 3aHOCUTBHCS MPENOAaBaTENeM B SK3aMEHAIMOHHYIO BEIO-
MOCTh ¥ 3aYETHYIO KHHKKY.

OueHuBaHuE YPOBHSI OCBOEHHS AMCIUIUIMHBI OCHOBBIBAETCS HA KAYECTBE BBIIIOJHEHHS
CTYJICHTOM 3aJIaHUM TEKYIIEr0 KOHTPOJISI M OTBETOB HA BOIIPOCHI IK3aMEHa.

Kpurtepuu onenku:
1. OneHka 0TBETOB HA IK3aMeHaNMOHHbIe BONPOockl (40% HMTOroBoii OlleHKH)
Otsmmuno (5)
[TonHble, pa3BepHYyThIE OTBETHI C AEMOHCTpaLell TITyOOKOTr0 MOHUMAHUS TEMBI.
Hcnonp3oBanue npuMepoB, GopMyIl, KOPPEKTHBIX TEPMHUHOB.
YMeHue aHaTu3upoBaTh U CPAaBHUBATH METO/IBI.
% BbInojHenusi: 90—100% (momyckaroTCsi HE3HAUYNTETbHBIE HETOYHOCTH ).
Xopomo (4)
OTBeTHI coziepKaT OCHOBHBIE UJIeU, HO 0€3 yriyOJeHHOro aHaIN3a.
Bo3moskHBI HEOOBIINE OIIMOKH B ACTANAX MU (POPMYITUPOBKAX.
% BbInoJHeHusi: 75-89%.
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YnoBaersopuresbHo (3)
OTBeTHI TOBEPXHOCTHEIE, C CYIIECTBEHHBIMU TIPOOETIaMHU.
OTCyTCTBHE IPUMEPOB HJIM HEKOPPEKTHOE MIPUMCHEHHE TEPMHHOB.
% BpImoIHeHusn . 60—74%.
HeynoBierBopuresbHo (2)
OTCyTCTBME TOHUMAHUS KITFOUEBBIX KOHIICTIIIHIA.
['pyObie OMMOKH MIH HECITOCOOHOCTh OTBETHTH Ha OOJIBIIYIO YaCTh BOIIPOCOB.
9% BbInmoiHeHus: <60%.

Memoouueckue pexomenoayuu, onpeoenarouiue npoyeoypvl OUeHUBAHUA KOIOKBUY-
ma

Kpumepuu oyenku:

«OT1nnyHo»: OTBET JEMOHCTPUPYET INIyOOKOE U CUCTEMHOE IIOHMMAHUE TEOPETUYECKOTO
marepuaia. QopMyIHPOBKH ONPEACIICHUI U TEOPEM MPUBOASTCS TOYHO, TIOJTHOCTBIO U C COOIIIO-
JICHHEM BceX HEoOXOIuMbIX yciaoBUH. CTyAEHT CBOOOJHO ONEpUpYeT MaTeMaTUYeCKOH TepMHU-
HOJIOTHEHN, YCTaHABIUBAET JOIMYECKHUE CBSI3U MEXKIY MOHSATUSAMU, MOSICHSIET CMbICH YTBEpXK]ie-
HUH U Ipu HEOOXOJMMOCTH M3JIaraeT UACH0 JOKa3aTelbCTBA WM MPUBOIUT PEJIEBAHTHBIN MpH-
Mmep. M3noxeHue JIOTMYHO, CTPYKTYPUPOBAHO, 0€3 COAepkKAaTeNbHbIX MU TEPMHUHOIOIMUYECKUX
OIINOOK.

«Xopomio»: OTBET B LI€JIOM KOPPEKTEH U OTPaKaeT Xopolllee MoHuMaHue TeMbl. OCHOB-
HbI€ ONpe/ETCHUs U TeopeMbl C(HOPMYIUPOBAHBI BEPHO, OJJHAKO MOTYT OTCYTCTBOBaTh BTOPO-
CTENEHHbIE JIeTalM (HampUMep, OJHO U3 YCIOBUM T€OpeMbl HE Ha3BaHO sIBHO). Mimeercsa oOuiee
IPECTaBICHUE O CBSI3U MOHATHH, BO3MOXHbBI HE3HAUUTEIbHbIE HETOYHOCTH B TEPMHUHOJIOIMU
WIHM HETOJIHOE OOBSICHEHHE CYTH yTBepkJeHus. CTyleHT cocOOeH OTBeYaTh Ha YTOUYHSIOLIUE
BOIIPOCHI, HO apIryMEHTAlUsl MOXKET ObITh HEOCTATOUHO Pa3BEPHYTOM.

«Y noBneTBopUTeIbHO»: OTBET HOCUT (PparMEHTAPHBIM WM MOBEPXHOCTHBIA XapakTep.
CryneHT BOCHPOM3BOAUT OTIENIbHBIE 3JIEMEHTHl TEOPHM (HAampuUMep, Ha3BaHUE TEOPEMbl WU
oOLIYyI0 UJEI0), HO HE BIJIAJCET IOJIHOM U TOYHOU (opMynupoBKkoil. MiMerorcs cyiiecTBEeHHbIE
npoOesbl: MPOMYIIEHbI KIIIOYEBbIE YCIOBUSA, IEPENyTaHbl MOHATUS, OTCYTCTBYET IOHUMaHHUE 00-
JacTU NPUMEHHUMOCTH pe3yibTaTa. Bo3MOXXHBI rpyOble TepMHHOJOrHYeckue omuoku. OTBeT
JIEMOHCTPUPYET MUHMMAJIbHO JOCTAaTOYHBIN YPOBEHB JJIS IOMYCKa K JajdbHEHIIUM BUaM padoT,
HO TpeOyeT cepbE3HOM T0pabOTKH.

«HeynosnerBopurenbHo»: OTBET OTCYTCTBYET UIIM COAECPKUT (PyHIaMEHTaIbHbIE OLIHO-
KM, CBUJIETEIIbCTBYIOIIME O HEMOHUMaHUU 0a30BbIX MOHATUH Kypca. CTyleHT He MOKeT cop-
MYJIMpOBATh Ja)ke MPOCTEHIINEe OIpeNeseHus (HalpuMep, 4TO Takoe JMHEHHas 3aBHCHUMOCTb
BEKTOPOB, ONPEENINTENb MATPHUILB], 0a31C IMHEWHOTO IPOCTpaHCcTBa). MimeeT MecTo myTaHuia B
TEPMHHAX, JOTMYECKasi HECBA3HOCTD, IOMBITKM YraJblBaHNUS BMECTO COAEPKATEIBHOIO OTBETA.
Marepuan He yCBOEH.

Memoouueckue pexkomenoayuu, onpeoenaioujue npoueoypvl OUEHUBAHUA PeuleHUs
3a0au no memamuke 1ad6opamopHsix padoom

Kpumepuu oyenxu:

5 (Otnnuno): Bee 3amaun npaBuiIbHO KIACCU(QUIIMPOBAHBI U PEILIEHBI; PEIIEHUs TPOBE-
PEHBI; BHIBOJIBI MTOJTHBIE M 000CHOBAHHbIE; 0(OPMIIEHUE aKKYPAaTHOE.

4 (Xoporio): bonbIMHCTBO 337a4 pelieHbl BEPHO; AOMYIEHbl MEJIKHE OINOKN B BBIYHUC-
JIEHUSIX; BBIBOJIBI IPUCYTCTBYIOT, HO KPaTKHE.

3 (YnoBnerBoputenbHO): PerieHsl HE BCEe 3a7a4d; €CTh OMIMOKH aITOpPUTMax PEIICHUs
3a/1a4; OTCYTCTBYET ITPOBEPKA UJIM 33/1a4a HE BBIIIOJHEHA.
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2 (HeynoBnerBopuTenbHO): MeHee MMOJOBUHBI 3aJaHUl PENICHO; CHCTEMATHYECKHE
OIIMOKHU B TIOJIXOJIE; pab0Ta HE COOTBETCTBYET 33/IaHUIO.

4.3. MeToanyeckne yKa3aHusi 10 OPraHU3aUUM BbIYMCJINTEIbHOH MHPPACTPYKTY-
pbI

VYcnoBus IpUMEHEHUS:

— Kypc paccunran Ha cTyeHTOB 1-T0 roja o0y4eHus.

— 3aHATHS POBOAATCS B (popMaTe JEKIUI U 1a00paTOPHBIX ayAUTOPHBIX 3aHATHH.

— Hanuuue npoexropa U MHPPACTPYKTYPhI Ui AEMOHCTpALUU (HOPMYIUPOBOK TEOPEM
Y pPELICHU TUIIOBBIX 3a/]ad.

— Jocryn k Moodle a5 ckaunBaHus JIEKLIIMOHHBIX MaTepUaoB U Ja0OpaTOPHBIX PadoT.

— Hanuuue BBIYMCIUTENBHBIX UHCTPYMEHTOB ISl CAMOIIPOBEPKH PELICHUM 3aaay MaT-
PUYHOM anreOphl.

Lleny, 3a1a41 ¥ 0XKUAAEMBIE PE3YIIBTAThI

Lenu opraHu3anyy BEIYUCIUTEIEHOW HHPPACTPYKTYPHI:

— OOecneuuTh CTyI€HTaM JONOJHUTEIbHbIC HHCTPYMEHTHI U1 CAMOIIPOBEPKU PeLICHUH
3a[a4 MaTPUIHOM anreOpol.

— Tlognepxarh MpoIECC CaMOCTOSITENBHON IMTOATOTOBKY K KOHTPOJIBHBIM padoTaM, KO-
JIOKBUYMaM U 3K3aMEeHY C IOMOIIbIO IU(PPOBBIX PECYPCOB.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJbHOH y4eOHOH JHMTEepaTypbl, HEOOX0AMMOM
JJ15 OCBOCHMS AU CHMILIUHBI.
5.1. YuebHas aurTeparypa
1. Tarapuukos, O. B. Jluneiinas anreGpa u aHanuTH4eckas reoMeTpus: yueOHuK Juis By30B / O.
B. Tarapuukos, A. C. Uyiiko, B. I'. llepunes; nox o6meit penakuuein O. B. TatapHukosa. -
Mockga: FOpaiit, 2025. - 273 c¢. - URL: https://urait.ru/bcode/556226 (mata oOparienus:
29.10.2024). - Pexxum noctyna: ajisi aBTopu3. noib3oBateneid. - ISBN 978-5-534-19275-9. -
Tekcer: 3JIEKTPOHHBIN.
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=Link_FindDoc&id=146475&idb=0
2. COOpHHK 33/1a4 10 aHAIUTHYECKOM reOMEeTpUH U IMHEHHOM anredpe: yueOHoe mocodue ams
By30B / JI. A. bexnemumiena, /[. B. bexnemumes, A. 1O. ITerpoBuu, . A. Uybapos. - 9-¢

u3n., crep. -  Cankr-IlerepOypr:  Jlamp, 2022. - 496 ¢ - URL:
https://e.lanbook.com/book/190976 (mata obparuenus: 22.04.2022). - Pexxum moctyma: s
aBTOopu3. moib3oBareneid. - ISBN  978-5-8114-9224-4. - Tekcr: 3IEKTPOHHBIMH.

http://megapro.kubsu.ru/MegaPro/UserEntry? Action=Link_FindDoc&id=148437&idb=0

3. Ilpockypskos, U. B. CoopHuk 3agau 1o auHeHOU anredpe: yuedHoe nocobue juist By30B / M.
B. IlpockypsikoB. - 16-e usn., crep. - Cankrt-IlerepOypr: Jlanp, 2022. - 476 c. - URL:
https://e.lanbook.com/book/183752 (nata obpamienus: 10.03.2022). - Pexxum pocTyma: s
aBTopm3. momb3oBarenei. - ISBN  978-5-8114-9039-4. - Tekcr: SIEKTPOHHBIM.
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=Link_FindDoc&id=147141&idb=0

4. Topnau, b. A. Jlunetinas JluneitHas anreOpa U aHATUTUYECKAs] TEOMETPHUS: TMPAKTUKYM JIJIsI
CTYZICHTOB TEXHHUYECKUX U IKOHOMHUYECKHX CIIEMAIbHOCTEH BY30B: yueOHOe mocolOue s
By30B / b. A. I'opnau, E. II. PoctoBa. - Cankt-IlerepOypr: Jlanp, 2021. - 144 c. - URL:
https://e.lanbook.com/book/162373 (mata obpamenus: 31.10.2023). - Pexxum mocrtyma: s
aBTopm3. moib3oBareneil. - ISBN  978-5-8114-6737-2. - Tekcr: SIEKTPOHHBIMH.
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=Link_FindDoc&id=271520&idb=0

5. Unbun B.A. Jluneitnas Jluneitnas anreOpa u aHaquTH4ecKas T€OMETpUs: yUeOHUK ISl CTY-
JICHTOB YHUBEPCUTETOB U TEXHUYECKHX BY30B, 00ydYaIOLIUXCS IO CrenuaibHOCTAM "Mate-
matuka", "l[Ipukiagnas marematuka u unpopmaruka" / B. A. Unbun, I'. 1. Kum; Mockos-
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http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=147141&idb=0
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=271520&idb=0

CKH TOCy/IapCTBEHHBIN yHUBepcuTeT uMeHu M. B. JlomoHocoBa. - 3-¢ u3., mepepad. u J01I.
- MockBa: Ilpocmekr: W3a-Bo MockoBckoro yHuBepcurera, 2025. - 393 c.
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=Link_FindDoc&id=281584&idb=0

6. Jlapun, C. B. AunreOpa u Teopusi umcen. [pymmbl, Koyibla W IMOJIs: y4eOHHK /sl By30B /
C.B. Jlapun. — 2-e¢ wm3a., ucnp. u gpon. — Mocksa: MszmatensctBo [Opaiit, 2025. —
160 c. — (Beicmiee obpazoBanue). — ISBN 978-5-534-05567-2. — TekcT: 3eKTpOHHBIH //
O6pasoBarenbhas miardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/563870 (mara
obpamienus: 02.08.2025).

7. Hy6epoumnep O.H. 3amaun u ynpakHeHUs O aHaIUTHYeCKOW reomerpum. — M.: Hayka,
1970.

8. ®annees J1.K., Comunckuit U.C. 3agaun no Beiciieii anredpe: yaeOHOe mocoOure JIs CTyIeH-
toB / JI.K. ®annees, N.C. Comunckwii. — M3a. 12-e, crep. — CI16.: Jlanb, 1998. — 288 c.

5.2. Ilepuoauyeckas Jureparypa
Hcnonk30BaHre NEPUOAMUECKUX HU3TAHUA HE TIPEyCMaTPUBACTCS.

5.4. UnTepHeT-pecypchl, B TOM 4YHCJIe COBpeMeHHbIe NpodeccHoOHAIbHBIE 0a3bl 1aH-

HBIX U I/IH(l)OpMaIII/IOHHbIe ClIPpaBOYHBLIC CUCTEMBI

InexmpornHno-oubnuomeunwvle cucmemst (O6C):

1. DBC «FOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3. OBC «BOOK.ruy» https://www.book.ru

4. 9BC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvrvie 6azvt OaHHbIX

Dnekmponno-oudbruomeunvie cucmemst (IBC):

6. OBC «FOPAWT» https://urait.ru/

7. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAH» http://www.biblioclub.ru/

8. DBC «BOOK.ruy https://www.book.ru

9. BBC «ZNANIUM.COM» www.znanium.com

10.  OBC «JIAHb» https://e.lanbook.com

IIpogheccuonanvhnvie 6azvi OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

XKypuanst uznarensctea Wiley https://onlinelibrary.wiley.com/

Hayunast snexkrponnas oudmuorexa (HOB) http://www.elibrary.ru/

ITomHOTEKCTOBEIE APXUBbBI BEAYHIUX 3allaIHbIX HAYYHBIX XYpPHAJIOB Ha Poccuiickoi miat-
q)opMe Hay4HbIX xkypHaaoB HOMKOH http://archive.neicon.ru

6. HauuonanbHast >5eKTpoHHas OMOIMOTEKa (IOCTYN K DJIEKTPOHHOW OMOIMOTeKe auccepra-
it Poccuiickoit rocymapersennoi ouonuoreku (PT'B) https://rusneb.ru/

7. Tlpesunentckas 6ubnmuoreka um. b.H. Ensrmna https://www.prlib.ru/

8.  baza nannwix CSD KemOpumkckoro nenTpa kpucrawiorpadpuueckux ganapix (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.  Yuusepcuterckas nHpopmarmonnas cucrema POCCHS http://uisrussia.msu.ru
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Becnnamnule obpazosamenvuvie pecypcoi
1. Jupyter Notebook — nHTEepakTHBHbIC BEIUNCIICHUS
2. Visual Studio Code — pemakrop koza ¢ moaaepxkoi Python
3. Google Scholar/arXiv — goctyn k Hay4HBIM TyOIHKALUSIM

Pecypcor c6o600n020 docmyna

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

2. AmMepukaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

3. MuHuCTEepCTBO HAyKHU U BHICIIET0 oOpa3zoBanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

4. ®depepanbublii mopTan "Poccuiickoe obpasosanue" http://www.edu.ru/;

5. HMudopmanmonnas cuctema "EquHoe okHO qocTyma K 00pazoBaTeabHBIM pecypcam”
http://window.edu.ru/;

6. Enunas xoyutekius nudpoBbix oOpa3oBaTenbHbIX pecypcos http://school-collection.edu.ru/ .
7. IIpoext I'ocynapcTBeHHOr0 HHCTHTYTA pycckoro si3bika uMeHu A.C. [Tymkuna "O6pa3oBa-
Hue Ha pycckom" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(DOpMAHOHHBIN mopTai "Pycckuii s361k" hitp://gramota.ru/;

9. Cuyx0a TeMaTHYeCKHX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

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

11. O6pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

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

Cobcmeennvie d1eKmpoHHble 00pazoeamenvHvle U UHGopmayuonusie pecypcovl Kyol'yV

1. DnexrponHbIi KaTanor Hayunoii 6ubmmorexn Kyol'yY
http://megapro.kubsu.ru/MegaPro/Web
2. DnekTpoHHas 6ubiauoreka TpyaoB yueHbix Kyol'yV
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6
3. Cpena MmoayiasHOTO AMHaMU4eckoro ooydenus http://moodle.kubsu.ru
4. ba3za yueOHBIX IJIAHOB, YU€OHO-METOIMUECKUX KOMIUIEKCOB, MyOIMKaMi U KOH(epeHIni
http://infoneeds.kubsu.ru/
5. bubanoreka nH(GOPMAIIMOHHBIX pecypcoB Kadeapbl HHYOPMAIIMOHHBIX 00pa30BaTENIbHBIX
texHojorui http://mschool.kubsu.ru;
6. DnekTpoHHBIN apxuB gokymeHtoB KyoI'VY http://docspace.kubsu.ru/
7. OnexkTpoHHbIE 00pa3oBaTeiabHbIE pecypchl Kadeapbl MHPOPMAIIMOHHBIX CUCTEM M TEXHOJO-
ruii B oOpasoBanun KyOI'Y u HayuHo-meroamueckoro sxypHana "IIIKOJIBHBIE I'OJbI"
http://icdau.kubsu.ru/

6. MeToauyeckne yKazaHusl JUIsl 00y4aOIIMXCS M0 OCBOEHUIO THCHHUIJIUHBI.

ITo kypcy npeaycMOTpeHO NMPOBEACHUE JIEKLMOHHBIX 3aHATUN, HA KOTOPBIX JAETCS OC-
HOBHOW TEOpPETHYECKUN MarepHall, Ja0OopaTOPHBIX 3aHATUH, MMO3BOJISIIOIIMX CTYJIEHTaM B IOJ-
HOU Mepe 03HAKOMUTHCS C TOHATHEM AU depeHIInanbHbIX YpaBHEHUN 1 OCBOUTHCS B PELICHUU
MIPaKTUYECKHX 3a]1a4.

ITo xypcy mpeaycMOTpEeHO MpoBeAeHHE JTa0OpaTOPHBIX 3aHATHH, Ha KOTOPBIX aeTcs
MPUKIATHOM CHUCTEeMaTH3UpPOBaHHBIA Marepuall. B xone 3aHsTuii pa3OuparoTcsi METO/bl pelie-
HUU 3a71a4 1o temam. Ilocie 3aHATHS pEKOMEHAYETCS BBIIOJIHUTH YIPAXHEHUs, IPUBOJUMBbIE
JUTSL CAMOCTOSITEIbHON PabOTHI.

ITpu camocTosATenbHOI paboTe CTYIEHTOB HEOOXOJUMO U3YUUTh JIUTEPATYPY, IPUBEICH-
HYIO B IIEPEYHSX BBIIIE, U1 OCMBICIEHUS] BBOJAUMBIX ITOHATHN, aHAJIN3a MTPEMJIOKEHHBIX ITOJX0-
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JIOB ¥ METOJIOB JUCKPETHON MaTemaTuku. [Ipu pemennn HOBOM 3a7auu CTYIEHT JAOHKEH YMETh
BEIOpaTh METOJ PEIICHUS U €r0 00OCHOBaHUE.

BaxxuenmmmM starmom Kypca ABIISIETCA CaMOCTOATCIIbHAA pa60Ta 0 AUCHHUITIINHE. B IIpo-

IIECCe CaMOCTOATENBHOM pabOTHI CTYACHT MPHOOPETAET HABBIKK PAOOTHI C AUCKPETHBIMH OO0BEK-

TaMH.

I/ICHOJIB?;YIOTC}I AKTUBHBIC, MHHOBAIlMOHHBIC 06paSOBaT€JIBHbI€ TCXHOJIOTHHU, KOTOPLIC

CIIOCOOCTBYIOT Pa3BUTHIO OOIIEKYIbTYpPHBIX, OOIIENPO(ecCHOHAIbHBIX KOMIICTCHIIMH M IpO-
(eccroHaTBHBIX KOMIIETESHIIHA 00yYaroInuXCs:

- TpoOiieMHOE 00yUYeHHE;

— pa3HOypOBHEBOE OOYUCHUE;

— MPOEKTHBIC METOJIbI O0OyUCHHSI,

— HCCIIeIOBAaTENLCKUE METO/IbI B O0yUCHUH;

- oOy4YeHwue B COTpyIHUYECTBE (KOMaH IHas, TPYIIIOBas paboTa);

— uH(QOPMAIMOHHO- KOMMYHUKAIIMOHHBIC TEXHOIOTHH.

Jlist Il ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI TIPEAYCMOTPEHA OpTraHH3aIHs

KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

Y4eOHO-METOINYECKUM 00ecTieYeHHEeM KypCOBOM pabOThI CTYACHTOB SBISIOTCS:
1. yueOHas muteparypa;

2. HOpMaTuBHbIE JOKyMeHThI BY 3a;

3. MeToau4ecKue pa3paboTKH IS CTYICHTOB.

CaMocTosiTenbHast paboTa CTYICHTOB BKIIFOUYAET:

— opopMIIEHHE UTOTOBOTO OTUETa (TTOSICHUTEIHLHOM 3aITUCKH ).

— aHaJIM3 HOPMATUBHO-METOAMYECKOM 0a3bl OpraHU3allNu;

— aHaJIM3 HAay4YHBIX MyOIMKAIMK 110 3apaHee ONPEEIIEHHON TeMe;

— a"anu3 u 00paboTKy nHpOopManny;

— paboTy ¢ Hay4HOU, YUeOHON U METOIUYECKON JIUTEPATYPOH,

— pabota ¢ koHcniekTam# Jiekiuii, IbC.

Jli1st camoCTOATENbHOM pabOThI IPEICTABIIACTCS Ay TUTOPUS C KOMITBIOTEPOM M IOCTYIIOM

B VIHTEpHET, K 2JIeKTpOHHOU OMOIHOTEKe By3a U K HHPOPMAIIOHHO-CIIPABOYHBIM CUCTEMAM.
[lepeueHp yueOHO-METOINYECKOTO 00ECTICUECHNUS:

1.

OcHoBHast 00pa3zoBaTenbHasl MPOrpaMMa BBICIIEr0 MPO(ecCHOHATILHOTO 00pa30BaHUs
(benepaabHOro rocyAapCTBEHHOr0 OIOPKETHOI0 00pa30BaTeIbHOI0 YUPEKICHHS BhICIIIE-
ro obpazoBanus «KybaHCkuii rocyJapCTBEHHbBIN YHUBEPCUTET) 110 HAIPABIECHUIO MTOJI0O-
TOBKH.

[TonoxxeHne o MpoBeIEHNHU TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U POMEKYTOUHON aTTe-
CTalluu B (esiepaIbHOM rocy1apcTBEHHOM O10JKETHOM 00pa30BaTEIbHOM YUPEXKAECHUU
BbIciIero oopazoBanus «KybaHckuil rocyJapcTBEHHBIN YHUBEPCUTETY.

OOu1re TpeboBaHUS K MOCTPOEHUIO, COAEPIKAHUI0, OPOPMIICHHUIO U YTBEPKIACHUIO pabo-
4yeil mporpamMmbl AUCHUIIIMHBI DeiepalibHOT0 TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa BBICIIET0 NMPo(ecCHOHANTBHOr0 00pa3oBaHusl.

Metoanueckre peKOMEHIaluu 110 COAEPKaHUI0, O(OPMIICHUIO U IPUMEHEHHIO 00pa30-
BaTeJIbHBIX TEXHOJIOTUH U OLIEHOYHBIX CPEJICTB B yU€OHOM IpOLiecce, OCHOBAHHOM Ha
®denepanbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHAPTE.

Y4eOHbIi M1aH OCHOBHON 00pa3oBaTeIbHON MPOTrpaMMBbl IO HANPaBJIEHUIO MOATOTOBKU.
®enepalibHbIN rocyapCcTBEHHBIN 00pa3oBaTeNbHBIN CTaHIAPT BHICIIETO Mpodeccro-
HaJIbHOTO 00pa30BaHUs 110 HAMIPABICHHIO TOATOTOBKH.

B ocBoeHMM DMCHUILIMHBI MHBAJIWAAMM U JIUIAMH C OrpaHU4YCHHBIMHU BO3MOXKHOCTAMU

3I0pOBBsI OOJBIIOE 3HAYCHUE MMEET WHIWBHIyalbHas ydeOHas pabora (KOHCYIbTAIlMU) — JO-
MOJTHUTENIBHOE pa3bsiCHEHUE YIeOHOTO MaTepuaa.

NuauBuayanbHble KOHCYJIBTAMU MO MPEAMETY SBISIOTCS BaXKHBIM (PaKTOPOM, CIOCO0-

CTBYIOIIIUM WHIAWBHUAYAINU3ALUA 06yquI/151 1 YCTAHOBJICHUIO BOCHIHUTATCIIBHOI'O KOHTAKTa MCIKIAY
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npenojaBaTesneM U 00yJaroluMcs WHBAJIUIOM HIIU JIULIOM C OTPaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBBS.

BaxknelmmM KOMIIOHEHTOM Kypca SBJISIETCS CaMOCTOsITeNIbHAs POEKTHasi paboTa, B XO-
Jie KOTOPOU CTYICHT pa3pabaTbIiBaeT 3aKOHYECHHOE pELICHUE JUIsl pelIeHUs 3a71a4 (KeHCOB) UHTY-
CTpUAJIbHBIX MapTHEPOB. JlonmyckaeTcs BBIIOTHEHHE TPOSKTOB B KOMaHax.

[Tonxon, onpenenstonuii ycranosiaenue coorserctBus kericos UII u YI'T (5-7), no3Bo-
JISIET YETKO COOTHOCHUTH 3Tallbl Pa3BUTHS TEXHOJOTHH C BOBJICUEHHOCTHIO MMapTHEpa U CHUXKATh
PHCKH IIPH NIEPEX0e OT JTA0OPATOPHBIX HUCIBITAHUH K IPOMBIIIICHHOMY BHEAPEHHIO.

Keiicbl HHIYCTPHAIBHBIX NAPTHEPOB
Keiic Nel: OnTtumMu3zanys apXuTeKTYPbl MHOTOITAKHOI0 KHJIOT0 KOMILIEKCa

Omnucanue:
Heobxoaumo cripoeKTUpOBaTh ONTUMAIBHYIO CTPYKTYPY dTaXKeH JKHIIOTO JoMa, YIH-
ThIBast OFpaHI/I‘-IeHI/Ie Ha KOJINYCCTBO KHJIBIIOB, pacnpe):[eJIeHI/Ie rmomaz[ef/i HOMGH_IGHI/Iﬁ 1 Mak-
CHMU3ALIMIO OOIIEH KIIOH IIOIAaN 30aHHS.

Lenb: PazpaboTka onTUMaNBbHON CTPYKTYPBI KHIOTO KOMILIEKCA, TO3BOJIsoNIEH 2 hek-
TUBHO Pa3MECTUTh >KUJIBIC IIOIIAIN, UCXOI U3 33JaHHBIX YCIOBUN U OTpPaHUYEHUH.

Hcxonuble nanHble:

KosmmuectBo sTaxeit

MakcumMarbHas 00IIast )KUias II0Maab dTaxa

Cpeassis Ioma s OJHOW KBapTUPBI

OrpanudeHue Ha YKCIIO0 KUIBLIOB OJIHOTO 3Ta[Ka

Koahdunmentsl GyHKIHOHAILHOCTH Pa3HbIX 30H KBAPTUPBI: W1 (TOCTHHAS), W2
(cnanbHs), W3 (KyXHs).

SagaHus:
1. TlocTpoiiTe MaTpHIly pacripeaeIeHUs KUITUIOMAAeH MEKIY KBapTUPAMHU U ONIPEIeIU-
T€ ONTHMAIbHOE COOTHOIICHHE TUTOIaAeH KOMHAT (Wi) TSt KaXKI0H 30HBI.
2. Omnpenenute ONTUMAIBLHBIA HA0OP pa3MepOB KBAPTUP, 00ECTICUNBAIOIINN MAKCH-
MaJTbHYIO OOIIYIO MOJIC3HYIO TUIONIAh U MUHUMAaJIbHOE 00IIIee YHCII0 KUIIBIIOB.
3. PaccumTaiiTe paccTOsIHHE OT IIEHTPA MACC KUJIOTO KOMIUIEKCa 10 HanboJiee yaaiéH-
HOM KBapTHUPBI.

Komnerennuu:
1. TlpumeHeHHE METO/IOB ONITUMHU3ALNHU (JIMHEHHOE MTPOrPaMMHUPOBAHUE, PELICHHE
ypaBHEHUN);

2. YMeHue onepupoBaTh MOHATHIMH MaTPUI] U IPOCTPAHCTBEHHON T€OMETPUH;
3. YMmenwue onepupoBaTh NOHATHSIMH MaTPHUI] U TPOCTPAHCTBEHHON T€OMETPHH;

OuaemMelil pe3ysbTar:
[Tony4yeHHas METO/IMKa MO3BOJIMT 3aCTpoiInKaM 3(peKkTrBHEe MIIaHUPOBATH CTPOUTEIHECTBO
KHUJIBIX KOMIUIEKCOB, YMEHbIIIAsl U3JEP’KKU U yBETMUUBasi KOMGPOPT MPOKUBAHUS.

Keiic Ne2: IlpumeHeHre MATPHIL B 3a/1a4e perpeccuy 1Jisi CTPOUTEILHON OpraHu3anuu

Onucauue:
CrpouTtenpHasi OpraHU3aIys TUIAHUPYET PeaTnu30BaTh KPYITHBIN CTPOUTEIBHBIN MPOEKT B XOYET
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3apaHee OI[EHUTh PEHTa0eIbHOCTD MTPOEKTa, OCHOBBIBASICh HA MPEIBAPUTEIHHOM (PHHAHCOBOM
aHajImnse.

Opranuzanus cOOMpaeT CTAaTUCTHKY O PaHee BBITOJHEHHBIX 00BEKTaxX, BKIIOYAIOIINX Ta-
Kre (paKTophl, KakK:

1. 3aTpaTsl Ha MaTepuaisl (materials_cost);

2. CroumocTtpb paboueii cuisl (labor cost);

3. Bpewms cTpoutenscTa (construction time, Mecsiibl);

4. MecToronoxeHue crpouTesbeTBa o0bekTa (location score, 6amt ot 1 1o 10, rae 10
— Haunboee MPUBIEKATEIBHOE);

5. Urorosas noxogHocts npoekra (profit margin, %).

Llenb: co3ganue npeacKa3aTeIbHON MOJICITH, IIO3BOJISIOIICH OLICHUBATH TOXOIHOCTh
profit_margin HoBOro cTpOMTENBHOTO MIPOEKTa HA OCHOBE 3HAYEHHIA IPU3HAKOB Materials_cost,
labor_cost, construction_time, location_score.

3amaHus:

1. Co3narb MaTpully IpU3HAKOB, BKIFOUHMB BCE JOCTYIIHbIE aTPUOYTHI.

2. TlpuMeHHTH CTaHIAPTU3ALMIO JAHHBIX JJIS PUBEICHHS BCEX KOJMUYECTBEHHBIX TIPH-
3HAKOB K €IMHOMY MacIiTaly.

3. PeanuzoBarh NpocTyro TMHEHHYIO PErPECCUI0 C UCTIOIb30BAHUEM MATPUYHOM 3aIu-
CH.

4. OueHuTh Ka4eCTBO MOJICIH C TIOMOIIBIO cpeaHekBaapaTnyHoi omnoku (RMSE).

5. MuaTepripeTnpoBaTh MOTYICHHBIE KOI(DPUIIMCHTHI perpeccu.

Komnerenmmu:
¢ [loHMMaHWEe TPUHIIUIIOB (POPMUPOBAHUS MATPHIIBI IIPU3HAKOB;
e (OcCBOEHUE TEXHUKH CTaHIAPTU3AINH JTAHHBIX;
e HayuuTthcs peanu30BbIBATh JIMHEHHYIO PErPECCUIO BPYUHYIO U HHTEPIPETUPOBATH
€€ pe3yJIbTaThl;
e OrneHuBaTh BIUSHHUE KOKAOTO (haKTOpa Ha UTOTOBYIO JOXOJHOCTH MPOEKTA.

O>xuzaeMblil pe3yJbTar:

OOyueHne MOJENN Perpeccuy Ha HCTOPUYECKUX JaHHBIX C MCIOJIb30BAaHHUEM MaTpull U
JUHEWHOU anreOphl MO3BOJIAET CTPOUTENBHOM OpraHu3alMM OLEHUBATh OYAYIIYIO JOXOJHOCTb
IIPOEKTOB Ha dTane MJIaHUpoBaHUSA. Takol MOJX0J YMEHbIIAET PUCKU MHBECTUPOBAHUS, I103BO-
JISIET TPAMOTHO YIPABIIATh PECYPCAMU.

Llenu 3aganus:

1. OcBouTh METOBI MIPEABAPUTEIHHOM MOATOTOBKH JIAHHBIX NI MAITUHHOTO O0Yy4eHHUS,
BKIItOUasi 00pabOTKy KaTeroprualbHBIX MPU3HAKOB U HOPMATHU3AIMIO YHCIOBBIX JaHHBIX.

2. HayuuThcst BBIOUPATH MOAXOASIIUN aITOPUTM KJIacCU(UKAIINK U HACTPAaUBaTh €ro Ta-
pameTpsl [UIsl KOHKPETHOM 3a7auH.

3. OBnasieTh MPaKTUYSCKHUMH METOIaMH Pa3/IelICHUs JTAHHBIX HA 00yJarOHil U TECTO-
BbIil HA0OPBI, TPOBOAUTH OOYUECHHE U TIPOBEPKY MOJIEIICH.

4. VI3y4uTh MPUHIIUAIIB TOCTPOEHUS OTYETOB IO pPe3yJbTaTaM KiIacCU(PUKAIINK, UHTEP-
MIPETUPOBATH MOJTYUYEHHBIE METPUKHU U CENIATh BHIBOJIbI O KAUE€CTBE MOJIEIH.

Keiic Ne3: Pacnipenesnienue pabounx cMeH Ha CTPOUTEIbHOM y4YacTKe

Onucauue:
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TpeOyeTcst paBHOMEPHO pacIpenesuTh pabouyro Harpy3Ky cpeau Opuraj CTpOUTENEH, hC-
MOJIb3yA KOHICIIIIUIO OPTOHOPMHUPOBAHHOI'O 6a3Hca W NpUHOUIIA HAUMCHBIIIUX KBAaAPATOB.

Lens:
PaBHOMepHOE pacnpenencHue pabovero BpeMeH! U Harpy3KH MKy COTPYIHUKAMU,
YMEHBIIIEHHE YCTAIOCTH U CTpecca Ha pabodeM MecTe.

NcxonHbie naHHble:
KonnyecTBo pabOTHHKOB: M, paboune CMEHBI: S, 00beM padoT: V.

3amanus:
1. CocraBbTe MaTpuily 3arpy3Ku MepcoHala.
2. Haiinure opTOHOPMHPOBAHHBIN OA3HUC MPOCTPAHCTBA BOSMOXKHBIX HArpy30K.
3. Pemmte 3a1auyy MUHUMU3ANNUN CPETHEKBAIPATHYHON OMIMOKH HATPY3KHU, PACIIpeaemsis
Opuragabl ONTUMAIBHBIM 00pPa30OM.

Kommerenun
1. Pemenue 3a1ay onTUMHU3ALUK C IPUMEHEHUEM METOIOB JINHEHHOU anreOpsl;
2. YMEHHE MpEJCTaBIIsATh pealbHbIC MPOIECCHI B BUAE (HOPMAIBHBIX MAaTEMAaTHYECKHX MO-
nelen,
3. Pacuer ko3(ppuIMEeHTOB perpeccuy U NpUMEHEHNE TPUHITUIIA HAUMEHBIIINX KBaJIPaTOB.

OxuaeMplil pe3ysbTar:
[ToBblIeHNE YpOBHS yJOBJIETBOPEHHOCTH KJIMEHTOB U YIyUIIEHUE pelmyTaluy YIpaBis-
IOIIel KOMITAaHUH OJaroapsi OepaTiBHOMY PEIICHUIO BOSHUKAIOIIUX BOIIPOCOB.

7. MaTepuajibHO-TeXHUYECKOe o0ecrieyeHue 1Mo JUCIHUIInHEe (MOY110)

Ilepeuenb HHPOPMALIMOHHO-KOMMYHUKAIIMOHHBIX T€XHOJIOTHii

1. OnekTpoHHas nourta mail.ru, yandex.ru
2. Yandex Browser
3. Cucrema ympasienus ooydenneM Moodle — ciaua pabor

IlepeyeHnb JHMIIEH3NOHHOTO W CBOOOIHO PACHPOCTPAHSIEMOr0 NMPOrpPaMMHOI0 obec-
neYeHust

1. OpenOffice
2. Yandex Browser
3. Mozilla Firefox
4. Google Chrome
5. Wolfram Alpha
No B paGot HaumenoBanue yueOHOM ayAUTOPUH, €€ OCHAIIEHHOCTh 000-
PYJIOBaHUEM U TEXHUUYECKUMH CPEICTBAMH 00yUEHUS
1. JlekmoHHbIE 3aHATHS | AyAUTOpUS, YKOMIUIEKTOBAHHAs CIIELMAIN3UPOBAHHON Mebe-
JbI0 M TEXHUYECKUMU CpPeJICTBAMU 00yUeHHSI
2. JlaGopartopHble 3aHATHS | AyIUTOpUs, YKOMIUIEKTOBaHHAs CIELUaIN3UpOBaHHON Mebe-
JbI0 U TEXHUYECKUMH CPEACTBaMHU O0yUeHUs, KOMITbIOTEPaMH,
IIPOEKTOPOM, MMPOTPaMMHBIM OOeCTieueHnEM
3. ['pynnoBele  (MHAMBH- | AyAUTOpHUS, YKOMIUIEKTOBAHHAs CIIEMAIN3UPOBAHHON Mebe-
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NyanbHblE) KOHCYJIbTa-

JIBIO U TCXHUYCCKUMHU CPCACTBAMU OGy‘IGHI/I}I, KOMIIBIOTCPaAMU,

UU IPOrpaMMHBIM 00ecrieueHuEM

4. Texymuii ~ KOHTpOJIb, | AyIUTOpUS, YKOMIUIEKTOBAaHHAs CIIELUAIN3UPOBAHHON Mebe-
IIPOMEKYTOUHAsT aTTe- | JIbI0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYCHMsI, KOMIIBIOTEPAMH,
crauus IIPOrPaMMHBIM 00€CTIEYEHUEM

5. CamocrosarenbHas pa- | KabuHer [uisi caMOCTOATENBHOM PabOThl, OCHAIEHHBIH KOM-
oota MBIOTEPHON TEXHUKON C BO3MO>KHOCTBIO MOJKIIOYEHHS K CETH

«MHTepHeT», mporpaMMon 3KpaHHOTO YBEIMUYEHHUs U obecrie-
YCHHBIH JIOCTYIIOM B  JJICKTPOHHYIO  WH(OPMAIMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayautopuil u ux ocHaienue onpeaensercs OIIOIL.

Jlnist caMOCTOSITEIbHOM paboThl 00YUYaAIOIIMXCS TPETYCMOTPEHBI MOMEUICHHS, YKOMILIEK-
TOBaHHbIE CHEIHAIN3UPOBAHHON MeOelbl0, OCHAIIEHHBIE KOMITBIOTEPHOW TEXHUKOW C BO3MOX-
HOCTBIO MOJKIIOUEHUs K ceTn «HTepHEeT» U obecreueHrueM JIOCTyINa B 3JIEKTPOHHYIO HH(OP-
MaIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

HaumenoBanue nomemieHus ans
CaMOCTOSTENIFHON paboTHI 00yYa-

OcCHaILIEHHOCTb OMEIIEHUN I
CaMOCTOSATENFHON pabOTHI 00y4a-

HepequL JIMIICH3UOHHOT'O IPO-
rpaMMHOTO obecrneueHus

FOIMXCS OIIXCS
[Nomenienne s caMmocTosATeNbHOH | Mebenb: yueOHas Mebenn OrmnepaunonHas cuctemMa Windows
pabotsl oOywaromuxcs (unTansHbIi | Kommuiekr — cmemmanmsuposanHoi | 10/11, maker Microsoft Office
3an HayuHoii OuOinoTexn) Me0eNn: KOMIIBIOTEPHBIE CTOJIBI

O6opynoBaHue: KOMITbIOTEpHAsI

TEXHUKA C TOJAKIIOYEHHEM K WH-

(hopMarroHHO-

KOMMYHMKalMOHHOU cetn «MHTep-
HET» U IOCTYHNOM B 3JIEKTPOHHYIO

HHPOPMAMOHHO-
00pa3oBaTenbHyI0 cpeny odpa3oBa-
TeNbHON OpraHU3aLuH, BeO-

KaMephl, KOMMYHUKAIIMOHHOE 000-
pyaoBaHue, obecreunBalomee Io-
CTYIl K CeTH MHTEpHET (IPOBOJHOE
COelMHEHHE U OECHpOBOJHOE CO-
enuHeHne o Texuosorunud Wi-Fi)

[Tomemenne a1t caMOCTOSTEILHOM
paboThl 00yJAIOIIUXCS

Meo0ens: yuebHas mebenb
KoMrulekT  cnienuani3upoBaHHON
MebeH: KOMITbIOTEPHbIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEeXHUKA C TOJAKIIOYEHHEM K WH-
(hopMarmoHHO-
KOMMYHHKalMOHHON cetn «HTep-
HET» W JIOCTYIIOM B 3JIEKTPOHHYIO

OnepanuonHas cucrema Windows
10/11, maker Microsoft Office

HHPOPMALMOHHO-
o0pa3oBaTenbHyI0 cpeny obpa3oBa-
TENbHOU OpraHu3aIHH, BeO-

KaMepbl, KOMMYHHKAI[HOHHOE 000-
pyloBaHHWe, obOecrednBaroliee Jo-
CTYIl K CeTH MHTEpHET (IPOBOJHOE
COelMHEHHEe U OECHpOBOAHOE CO-
enuHeHue no texxHosnoruud Wi-Fi)
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