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ABTOpBI:

* beaoycoBa Beponnka Uropesna, nouent, IUT u A

* Yykcuna Haraaus BragumuposHa, nouenrt, IUT u A

1. CTPYKTYPA U OBBEM JUCHUIIJIMHBI

nuddepeHIUANBHBIX YPABHEHUI

Auredpa, reomerpuss M TeOpHs

1. O0bem AUCHUIIMHBI B |
3a4eTHBIX eANHULAX
2. Buabl ayiuTOpHbIX 3aHATHI Jlexnun
[IpakTHUuecKre/CeMUHAPCKHUE 3aHTHSI
3. IIpomeskyTOUHAs aTTecTALMS DK3aMeH
4. Texkymas arrecrauus KonTponbHas pabota 4
Jlomarmnsist pabora 4

2. IINTAHUPYEMBIE PE3YJIbTATBI

OBYUYEHMSI (MHIUKATOPBI) TIO

JUCHUIIVIMHE MOAYJSA Auarebpa, reomerpusi u teopusi JauddepeninnaibubIx

YPABHEHHH

WnaukaTtop — 9T0 mpu3HAaK / CUTHAN/ MapKep, KOTOpBIM MOKa3bIBaeT, HA KaKOM YPOBHE
00y4aroIuics TOKEH OCBOUTH PE3YIbTaThl 00YUEHUS U HX MIPEABIBICHUE JOKHO MOITBEPAUTH
(hakT OCBOCHHSI IPEIMETHOTO COACPKAHMS JAHHON AMCUUILINHBI, yKa3aHHOTO B Tabu. 1.3 PIIM-

PIIJI.

Tao0nuua 1

Kox v nanmenoBanue

Ilnanupyembie pe3yJabTaThl

KoHTpPO/ILHO-01ICHOYHBIE
cpeacTBa /sl OLeHUBAHUS

COBPEMEHHOMY YPOBHIO
3HAaHUN HAYUYHYIO
KapTUHY MUpa Ha
OCHOBE 3HAHUS
OCHOBHBIX TOJIOKEHHI,
3aKOHOB M METOJIOB
€CTECTBEHHBIX HayK U
MaTeMaTUKU

duznyeckne MaTeMaTUYeCcKue
3aKOHBI

I1-1 - IMeTh MpakTUYECKUH OIBIT
HCTIONIb30BAHMsI 3HAHHUM (PU3UKHU U
MaTE€MaTHUKH TPH PELICHUN
MPaKTUYECKUX 3a7a4

V-1 - [IpumensaTs pusndeckue
3aKOHBI U MAaTEMATUYECKH
METOABI JUIsl pELIEHUs 3a/1a4
TEOPETHUECKOr0 U MPUKIIAHOTO
Xapakrepa

KOMIIeTEHIIMH 00yuyeHus1 (MHAUKATOPHI) JOCTHKEHUS pe3yJibTaTra
00y4YeHHUs1 10 IMCUMILINHE
1 2 3
OIIK-1 -Cnocoben 3-1 - U3n0%uth Jomartnsis pabota Ne 1
MPEJICTaBUTh byHIaMEHTAIBHBIC 3aKOHBI Howmarmnsist padota No 2
aJIEKBaTHYIO IPUPOJILI 1 OCHOBHBIE Jomanruss pabora Ne 3

Jomaminss padora Ne 4
KontponwsHas pabora Ne |
Kontponbnas padota Ne 2
KontponsHas padora Ne 3
Kontponbnas padora Ne 4
Jlexun
[IpakTHueckue/ceMruHapcKue
3aHATHUSA

DK3aMeH

OIIK-2 -Cnoco0en
BBISBJIATH

3-1 - XapakrepuszoBaThb
COBPEMEHHOE COCTOsSIHUE 00J1acTH

Jlomamnss pabora Ne 1
Jomaniuss padora No 2




€CTECTBEHHOHAYYHYO
CYILIIHOCTb IIpo0JIEM,
BO3HUKAIOILIKX B XOJI€

npodheccuoHaTbHOM
JIeATETbHOCTH
I1-1 - ImeTh MpakTU4ECKUM OMIBIT

Jomaninss padora Ne 3
Jomarmnsis pabota Ne 4
Konrponbnas padora Ne 1

npodeccuoHanbHOM paboThI 32 MEPCOHAIBHBIM KonrtponpHas pabora Ne 2
NESITEIbHOCTH, U KOMIIBIOTEPOM, B T.U. IAKETAMHU Konrpomnbnas pabora Ne 3
MPUMEHSITh MPUKIIATHBIX TPOTPaMM ISt Konrtponbshas padora Ne 4
COOTBETCTBYIOLLUN pa3paOOTKH U TIPEACTaBICHUS Jlexuun

¢buzuko- JIOKYMEHTaIu1 [IpakTHueckue/ceMuHapcKue
MaTeMaTHYCCKUU V-1 - HckaTh 1 nipeacTaBIIsITh 3aHATUSA

anmapar s ux aKTyaJIbHY10 UH-(QOpPMAIHIO O DK3aMeH

dhopmanmzanumu, COCTOSIHMH MPEIMETHOM 001acTH

aHaJlu3a U MPUHITUS

peleHus

OIIK-6 -Cniocoben 3-1 - Xapakrepu3oBaTb Jlomamnsist pabora Ne 1
YYUTHIBaTh COBpPEMEHHBIE TEHICHIIUU Jomamnss padora Ne 2
CYILECTBYIOIUE U Pa3BUTHS DJIEKTPOHUKH, Jomarasist pabota Ne 3
MEPCIICKTUBHBIC U3MEPUTEIILHON U Jomaminss padora Ne 4
TEXHOJIOTUH BBIYMCIIUTEIIHON TEXHUKH, UH- KonrtponpHas pabora Ne 1
[IPOU3BOACTBA (opMaLMOHHBIX TEXHOJIOTHIA Konrponsnas pabora Ne 2
Paano3JIEKTPOHHOM [1-1 - UmeTh npaktuueckuit onbIT | KontponpHas padora Ne 3

anmaparypsl pu
BBITIOJTHEHUHY HAy4YHO-
HUCCIIeI0BATEIbCKON U
OITBLITHO-
KOHCTPYKTOPCKHX
pabor

pEIICHUS TEOPETUUECKUX U
9KCIIEPUMEHTATBHBIX 3a/1a4

V-1 - Ucnonb3oBathb
KOMIUTIEKCHBIN TIOJI-XOJT B CBOCH
JESITEIILHOCTH, B TOM YHUCIIE C
UCIIOJIb30BAHUEM
nH}OpMaAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHI

Konrpomnbnas padora Ne 4
Jlexuu
[TpakTHyeckue/ceMUHAPCKHUE
3aHSATHUS

OK3aMeH

OIIK-7 -Crocoben

MMOHUMATb TTPHHIIAITHI
paboThl COBPEMEHHBIX
MH(OPMaLMOHHBIX
TEXHOJIOTUMN U
HCIIOJIH30BATh WX JIJIS
pelieHus 3aaau
npoQeCCuOHAIbHON
JesITeNbHOCTU

3-1 - ChopmynupoBath
COBPEMEHHBIE IPUHIIHIIBI TOMCKa,
XpaHeHus1, 00pabOTKH, aHaIH3a U
npeJCTaBJIeHUs B TpeOyeMoM
dbopmate nHpoOpMau

I1-1 - ImeTh MpakTU4ECKUM OIBIT
oOecrieueHnst THPOPMAIIMOHHOM
0e3onacHOCTH

V-1 - Pemats 3a7aun o0paboTKu
JTAHHBIX C TOMOIIBIO
COBPEMEHHBIX CPEJICTB
aBTOMaTH3aINU

Jlomamnsist pabora Ne 1
Jomaminss padora Ne 2
Jlomamnsist paborta Ne 3
Jomamnss padora Ne 4
KontponpHas pabora Ne 1
KontponbHas padora Ne 2
KonrtponbsHas pabora Ne 3
Konrponbnas padora Ne 4
Jlexuu
[TpakTHdeckue/ceMUHAPCKHUE
3aHSATHUS

OK3amMeH

3. HPOHEAYPBI KOHTPOJISI U OUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B

PAMKAX
JTUCLUILINHE

MOAYJA B

(TEXHOJIOI'MYECKAS KAPTA BPC)

TEKYIIEM ©W MNOPOMEXYTOUHON ATTECTALIMU 110
BAJBHO-PEMTUHI OBOM

CUCTEME

3.1. Ilpouenypsl TeKkyuieid ¥ MPOMeKYTOYHON aTTECTALMHU 110 JUCHUILIMHE




1. Jlexnum: k03¢ GpUIMEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB JIEKIMOHHbBIX 3aHATHI

—0.80
Texymas arrecranus Ha JeKIHUAX Cpoku — | Makcumainb
ceMecTp, | Hasl OLleHKa
yuyeOHas B 0as1ax
HeJleJIst

KOHMPOJIbHASL paboma 1,6 50

KOHMPOIbHASL paboma 1,10 50

BecoBoii k03¢ ¢uIHEHT 3HAYUMOCTH Pe3yJbTATOB TeKYylleH aTTecTanuu no jJekuusam — (.40

IIpoMe:xxyToYHas aTTecTALUA 110 JIEKIUAM — DK3aMeH
BecoBoii kK03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTALMH 110 JEKIUAM
—0.60

2. [IpakTHyeckne/ceMUHAPCKUE 3aHATUSA: KOI(PPUIIUEHT 3HAYMMOCTH COBOKYITHBIX
pe3yJibTATOB MPAKTHYECKUX/CeMUHAPCKUX 3ansaTuii — .20

Texkymas arrecTanus HA NPAKTHYECKUX/CEMHUHAPCKUX Cpoku — | Makcumaib

3aHATHAX ceMecTp, | Hasl OLlEeHKA
yuyeOHast B 0aJs1ax
HeJest

domawinsis paboma 1,12 50

domauinsis paboma 1,16 50

BecoBoii k03¢ puumeHT 3HAYUMOCTH Pe3yJIbTATOB TeKyllel aTTecTalluHu 110
NPAKTHYEeCKUM/ceMHHApPCKuM 3aHsaTusam— 1.00

IIpome:xxyTouHasi aTTecTalus M0 MPAKTHYECKUM/CEMHUHAPCKUM 3aHATHAM—HET
BecoBoii kK03 (puHEeHT 3HAYNMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM aTTECTAIUM 10
NpaKkTHYecKuM/ceMuHapckuM 3ansitusav— (.00

3. JIaGopaTopHble 3aHATHS: KO3 (PHULIMEHT 3HAUYUMOCTH COBOKYIHBIX pe3yJibTaTOB
JIa0OPATOPHBIX 3AHATHH —HE 1PEIYCMOTPEHO

Texkymas arrecTanus Ha JJa0OPATOPHBIX 3AHATHAX Cpoku — | Makcumaib
ceMecTp, | Has OlleHKA
yuyeOHast B 0aJjtax

HeJeJIs

BecoBoii k03¢ puumeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYyIleld aTTeCTAIUH 110 JIA00PATOPHBIM
3aHATHAM -He 1IPe/1yCMOTPEeHO

I[Ipome:xxyTouHasi aTTecTANNS 1O JA0OOPATOPHBIM 3AHATHAM —HET
BecoBoii kK03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB POMEKYTOYHOM ATTECTALMH 110
JIa0OPATOPHBIM 3aHATHAM — He TIPeIyCMOTPEHO

4. OnyaiiH-3aHATHA: KO3(PPUIHEHT 3HAYMMOCTH COBOKYITHBIX Pe3y/1bTATOB OHJIAH-3aAHATHH
—He IPelyCMOTPEHO

Texkymas arrectranusa HA OHJIAWH-3AHATHAX Cpoku — | Makcumainb
ceMecTp, | Hasl OllEHKa
yueOHasn B 0asax

Henens

BecoBoii k03(p)(puHEeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYylleil aATTeCTANNH 10 OHJIANH-
3aHATHAM -He [IPeIYCMOTPEHO

IIpomeskyTOUHAS aTTECTAIMS 10 OHJIAWH-3AHATUAM —HET
BecoBoii K03 (puHEHT 3HAYMMOCTH Pe3YJIbTATOB POMEKYTOYHOM ATTECTALUM 110 OHJIANH-
3aHSTHSAM — He [PeyCMOTPeHo

3.2. IIpouenypsbl TeKyliei U MPOMEeKYTOUHON aTTeCTALMM KYPCOBOii padoThI/poeKTa




Texkyumas arrecranys BbINOJTHEHUS KyPCOBO Cpoku — cemectp, | MakcumanbHast
padoThI/IpoeKTa yuyeOHasi HeJleJisl | OLlEeHKA B 0ajliax

BecoBoii k03 GuIHMEHT TeKylIel ATTeCTAllUM BbINOJTHEHUsI KypPCOBOH padoThl/IpoeKTa— He
MPEAYCMOTPEHO

BecoBoii k03 GuUIHEHT NPOMEKYTOYHON ATTECTALMHU BbINOJHEHUS KYPCOBOM
PadoThI/MPOEKTA— 3aAIUTHI — He PeIyCMOTPEeHo

3.1. Ilpouenyps! TeKyuieil 1 NPOMeKYTOYHOM aTTECTALMH 10 JMCIUIIIHHE

2. Jlexknuu: k03¢ PpHuMeHT 3HAYUMOCTH COBOKYITHBIX Pe3y/JIbTATOB JEKIIHOHHBIX 3aHATHI

—0.80
Texkymas arrecTanus HAa JeKIHAX Cpoku — | Makcumainb
ceMecTp, | Hasl OLlEHKA
y4yeOHas B 0as1ax
Henes

KOHMPOJIbHASL paboma 2,8 50

KOHMPOIbHASL paboma 2,14 50

BecoBoii K03 (puHEHT 3HAYMMOCTH Pe3yJbTATOB TeKylleil arrecTanum no Jekuusam — (.40

HpOMemyTquas{ aTTeCTalumd 1o JEKIUAM — OK3aMEH
BecoBoii KOI)(l)q)]/IIII/IeHT SHAYUMOCTH pE3yJIbTaToOB l'[pOMe)KyTO‘-lHOi/i aTTeCTalMi 10 JEKIUAM
—0.60

2. [IpakTHyeckne/ceMUHAPCKUE 3aHATUSA: KOI(PPUIIMEHT 3HAYMMOCTH COBOKYITHBIX
pe3yJibTATOB NMPAKTHYECKUX/CeMUHAPCKUX 3ansaTuii — .20

Texymas arrecTanys Ha NPAKTHYECKUX/CEMUHAPCKUX Cpokn — | Makcumaib

3aHATHAX ceMecTp, | Hasl OllCHKA
yueOHasi | B 0ajax
Heaeus

domawinss paboma 2,12 50

domawiHsist paboma 2,16 50

BecoBoii kK03()(puHeHT 3HAYNMOCTH Pe3yJIbTATOB TEKYyllel aTTecTAlUM 10
NpaKTHYeCKUM/ceMUHapPcKuM 3ausitusivm— 1.00

IIpome:xxyTouHasi aTTecTalUs 110 MPAKTUYECKUM/CEMUHAPCKUM 3aHATHAM—HET
BecoBoii k03¢ GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUHOI ATTECTALMHU 10
NpaKkTHYeCKUM/ceMuHapckuM 3ansitusav— (.00

3. JlabopaTopHble 3aHATUSA: KO3 (PUIIHEHT 3HAUYMMOCTH COBOKYNHBIX Pe3yJibTaTOB
JIA00PATOPHBIX 3AHATHH —He 11PEIYCMOTPEHO

Texyuiasi aTTecTanus Ha JJAG0PATOPHBIX 3aHATHAX Cpoxn — | Makcumaiab
ceMecTp, | Hasl OLleHKa
yuyeOHasi | B 0ajax

HeJ1eJIst

BecoBoii k03¢ puumeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYyLIeH aTTeCTAIUH 110 JIA00PATOPHBIM
3aHATHAM -He 11PeyCMOTPEHO

IIpome:xxyTouHasi aTTecTANUS 10 JA0OOPATOPHBIM 3AHATHAM —HET
BecoBoii kK03()(puHEeHT 3HAYNMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM 10
JIa0OPATOPHBIM 3aHATHAM — He IIPeIyCMOTPEHO

4. OnyaiiH-3aHATHSA: KOY(P(PUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJbTATOB OHJIAH-3aHATHH
—He NPeIyCMOTPEHO

Texkymas arrecTanus HA OHJIAWH-3AHATHAX Cpoxu — MaxkcumaJjb
ceMecTp, Has OIlCHKA
B 0aJI1ax




yueOHas
HeJleJIst

BecoBoii kK03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYyIIeH ATTeCTAIUM 110 OHJIAWH-
3aHSITHSIM -He 1Pe/IyCMOTPEHO

IIpome:xxyTouHasi aTTecTAlUs 110 OHJIANH-3aAHATUAM —HET
BecoBoii K03 (puHEHT 3HAYMMOCTH Pe3YJIbTATOB IPOMEKYTOYHOM ATTECTALUM 110 OHJIANH-
3aHSITHSAM — He NPe1yCcMOTPeHo

3.2. [lpouenypsl TeKyuieid ¥ NPOMeKYTOUHOM aTTECTALMU KYPCOBOH padoThl/MpPoeKTa

Texkyuias arrecTanusi BbINOJHEHUS KYPCOBOii Cpoku — cemecTp, | MakcumaabHas
padoThI/poeKTa yuyeOHasi HeJleJisl | OIleHKA B Dajliax

BecoBoii ko3¢ puumeHT Tekylel aTTecTalluy BHIIOJHEHUS] KYPCOBOH padoThI/MpoeKTa— He
NpPeAyCMOTPEHO

BecoBoii K03 GUUHMEHT NPOMEKYTOYHON ATTECTANMHU BbINOJIHEHHA KYPCOBOH
padoThI/MPOEKTA— 3AIMUTHI — He NPEeIYCMOTPEeHO

4. KPUTEPUM U YPOBHU OLEHUBAHMSI PE3VJIbTATOB OBYUEHUS MO
JUCLUILIMHE MOJY.JISI

4.1. B pamkax BPC npuMeHsIOTCS yTBEpK/AeHHBIE Ha Kadeape/MHCTUTYTe KpUTEpUH (TIPU3HAKH )
OLIEHUBAaHMS JOCTHKEHUH CTYAEHTOB MO JAUCUUILIUHE MOy (Talia. 4) B paMKax KOHTPOJIbHO-
OLIEHOYHBIX MEPOIpPHUATUI Ha COOTBETCTBHE YyKa3aHHBIM B Tabn.l pesynbpratam oOydeHuUs
(MHAMKATOpAM).

Tabmnuma 4
Kpurtepun ouenuBanusi ydeOHbIX JOCTHKEHUI 00ydalonIuxcsi
Pe3yabTaTnl Kpurepun oueHnBaHusi y4eOHBIX TOCTHKEHUI, 00yUAOIIMXCH HA
o0yueHust COOTBETCTBHE Pe3yJbTaTaM 00y4YeHHs/MHAUKATOPaM
3HaHus CTyAeHT IeMOHCTPUPYET 3HAHUS U IOHUMaHUe B 00JaCTH N3YYEeHUS Ha

YPOBHE YKa3aHHBIX HMHIUKATOPOB U HEOOXOIUMBIE IJISi IPOIOJDKCHHUS
o0yuyeHMsT W/MIM BBIIOJHEHUS TPYIOBbIX (YHKIMH M AeHCTBHIA,
CBSI3aHHBIX C MPO(ECCHOHATBHOM IEATEIBHOCTHIO.

Ymenus CTyzneHT MOXET IPUMEHATh CBOU 3HAHUS M IIOHMMAaHUE B KOHTEKCTaX,
MIPE/ICTABICHHBIX B OLICHOYHBIX 3aJIaHUSAX, JEMOHCTPUPYET OCBOEHHUE
YMEHUH Ha ypOBHE YyKa3aHHbIX HHAWKATOPOB U HEOOXOIUMBIX IS
MPOAOIDKEHUST OOYYCHHS W/MIM BBIOJHEHUS] TPYAOBBIX (YHKIHHA H
JIeMCTBUH, CBA3aHHBIX C MPO(ECCUOHATLHON AEATENbHOCTHIO.

OmnbIT /BnaseHue CTyeHT JAEMOHCTPUPYET OMNBIT B O0OJACTH M3Y4YEHUS HA YpOBHE
YKa3aHHBIX UHAMKATOPOB.

Hpyrue pe3ynbrathl | CTyA€HT JEMOHCTPUPYET OTBETCTBEHHOCTh B OCBOCHHH PE3yJIbTATOB
0o0y4yeHHs Ha YPOBHE 3aIlJTAHUPOBAHHBIX UHIHKATOPOB.

CtyneHT cnocoOeH BBIHOCUTH CYXKJICHHs, JellaTh OIEHKH |
(hopMyIHpPOBATh BBIBOBI B 00JACTH U3yUEHHUS.

CtyzneHT MOXKeT coo0IIaTh MPEnoAaBaTeso U KOJUIEraM CBOEr0 YPOBHS
cOOCTBEHHOE TOHUMaHKUE U YMEHHS B 00JIaCTH U3YUEHHUSI.




4.2 JIns OLIeHUBAHUS YPOBHS BBITIOJIHEHUS! KpUTEPHEB (YPOBHS JOCTHXKEHHM 00yJaromuxcs Mpu
MIPOBEJICHUU KOHTPOJIbHO-OIICHOYHBIX MEPONPUATHI MO TUCIHIUTMHE MOIYJIS) HCIIONB3YeTCS
yHHMBepcalibHasl mKkaina (Tadi. 5).

Tabmuua 5

[IIxaJja oeHUBAHNUA JOCTHKEHHUSI Pe3yJIbTaTOB 00y4eHHs (MHANKATOPOB) 110 YPOBHAM

XapakTepucTHKAa YPOBHEI TO0CTHKEHUS Pe3YJbTATOB 00yUeHNsi (MHANKATOPOB)

Ne Conep:kanue ypoBHs HIkana oneHnBanus
n/n BBINOJIHEHHS] KPUTEPHUS Tpaauunonnas KauecTBeHHasn
OIleHUBAHUS Pe3yJIbTATOB XapaKTepUCTHKA YPOBHSI XapaKTepucTH
o0y4eHUs Ka YPOBHsI
(BBINOJIHEHHOE OILIEHOYHOE
3aJaHue)
1. Pe3ynbrarel o0ydeHms OTan4HO 3auTeHo Bricokwuii (B)
(MHIMKATOPbI) JOCTUTHYTHI B (80-100 6amnoB)
TIOJTHOM 00beMe, 3aMeYaHnui HeT
2. Pe3ynbrarel o0yuenus Xoporio Cpennuii (C)
(MHAMKATOPHI) B IIETIOM (60-79 6anoB)

AOCTUTHYTbI, UMCIOTCA 3aMCUaHus,
KOTOpBIE HE TPeOyIOT
0053aTE€IBbHOTO YCTPAHEHUS

3. PesynbraThl 00y4yeHus Y 10BJIIETBOPUTEIILHO [Toporossrii (IT)
(MHIMKATOPbI) TOCTUTHYTHI HE B (40-59 6annos)
TIOJIHOM Mepe, €CTh 3aMEYaHHUs

4. OcBoeHue pe3ynbTaToB 00yUEHUS HeynosnerBopurenn He HenocraTounsrit
HE COOTBETCTBYET UHAMKATOpaM, HO 3aUTEHO (H)

HMMEIOTCS CyIIeCTBeHHbIC OMMOKU U | (MmeHee 40 6awioB)
3aMmeuaHusi, TpedyeTcs 1opadoTKa

5. Pe3ynbTar 00y4ueHUs He JOCTUTHYT, HenmocraTouno cBuaeTeIbCTB Her pesynbraTa
3a/1aHKH€ HE BBITIOJIHEHO JUTSI OIICHUBAHUS

5. COJEP)KAHUE KOHTPOJIbHO-OIEHOYHBIX MEPONPUSITUI MO
TUCIHUATITAHE MOTYJISI

5.1. Onucanue ayAUTOPHBIX KOHTPOJIBHO-OLCHOYHBIX MEpPONPHUATHH 10 AWCHMILIMHE
MOYJIfA

5.1.1. Jlekuun

CaMoCTOATeIbHOE HW3YYCHHE TEOPETHUECKOTO MaTepuana IO TeMam/pasfelaM JeKIUui B
COOTBETCTBUHU C cojiepkaHreM auciurummabl (1. 1.2. PTIJT)

5.1.2. IIpakTHYecKne/ceMUHAPCKUE 3aHATHS

[IpumepHBIil IEpeyYeHb TeM

1. ITonstue anredpanueckoit cTpykTypsl. [lonaTue rpymnisl, konbla, nois. [Ilpumepst. [lone
KOMIUIEKCHBIX yucen. Tpu GopMbl 3aMKucH KOMIUIEKCHOTO yKciia. Onepanuu HajJl KOMIUIEKCHBIMU

ypuciaamMu. KoJibIio MHOTOUJICHOB. AHFOPHTM ACJIICHHUA MHOT'OYJICHOB C OCTAaTKOM. TeopeMa BC'By.



Teopema I"aycca (¢ mokazarenbcTBOM). Pa3noxeHre Ha MHOKUTEIM MHOTOYJIEHA HAJl TIOJIEM
JEMCTBUTENbHBIX YUCEI M HAJl TT0JIEM KOMIUIEKCHBIX YHCeT.

2. IlonsTre onpenennuTenel BTOPOro U TPETHEro MOPSAKOB, UX CBOWCTBA, METObI
BBIUMCJIEHUH ONpeennuTeIe n-ro nopsjika.

3. [lonsitue maTpuiibl, BUbI MaTpuil. Cren Matpuipl. CiokeHHue MaTpul], YMHOKEHUE
MaTpHI] Ha YACII0. Y MHOKEHHE MaTpull. Llemnast monoxurenpHas cTeneHb MaTpullbl. MaTpuuHas
(hopma 3amucu cCUCTEeMBI JIMHEHHBIX ypaBHeHHH. Metop ["aycca. Obpamenus marpuil. [IpaBuno
Kpamepa.

4. Onpenenenue TUHEHOTO MpocTpancTBa (uHeana). [Ipumepst. JInHeHO-3aBUCUMBIE U
JUHENHO-HE3aBUCUMbIE CUCTEMBI JIEMEHTOB JinHeanoB. CBolcTBa 3TUX cucTeM. Teopema
[Ireitnuua. ITorsiTne MaKkCUMaIbHON JTUHEWHO-HE3aBUCUMOW CUCTEMBI JJIEMEHTOB.
OxBuBasieHTHOCTE MJIHC, panr cucrtemsl anemeHToB. basuc u pazmepHocTs nuHeana. Teopema
0 KOHEYHOMEpHOM 0Oa3uce JnHeana. Teopema 0 €IMHCTBEHHOCTH Pa3JIokKEeHHs BEKTOpa M0
6azucy. Koopaunatel BekTopa. cmoap30Banne MOHATHS JIMHEWHOTO MPOCTPAHCTBA B 3a71a4axX
JMHEHHOTO IPOrpaAMMHUPOBAHMUSL.

5. Ionstue nuzomophusma TuHeanoB. Y cioBue u3oMopduszma.

6. Panru (cTosn010BbIi 1 cTpouHblit) MaTpull. Jlemma o panrax. Teopema o paHre MaTpHIib.
basuc u munop marpuubl. Teopema o 6a3MCHOM MUHOpE. Y CIIOBHE PaBEHCTBA HYIIIO
OIIpEACIUTEIS.

7. lonmpocTtpancTBo JinHeanoB. JInHelHas 000I09Ka, "HATSIHyTas" HA KOHEYHOE MHOMXKECTBO
BEKTOPOB. Teopema 0 pa3sMepHOCTH JIMHEHHOI 000JOUKH.

8. [oampocTtpancTBoO nuHEeanoB. JInneliHas 00oouka, "HaTSHyTas" Ha KOHEYHOE MHOYKECTBO
BEKTOpOB. TeopeMa 0 pa3sMepHOCTH JTUHEHHON 000JI0UKH.

9. Ilepexon ot ogHOrO H6a3uca K Apyromy, MaTpuia nepexoga. Teopema o MaTpuiie IPSIMOTO
u oOpatHoro nepexoza. [Ipeo6pa3oBanue KOOpAMHAT BEKTOpA MPU MEPEX0Jie OT OJHOTO Oa3uca
K Ipyromy.

10. OcnoBHble MeToab! petienust CJIY. Panr CJIY. Kpurepuii coBmecTtHOCTH. JINHEHBIE
cBoicTBa pemenuit ognopoaHoit CJIY. Teopema o HEOOXOAUMOM U IOCTATOUYHOM YCIIOBUU
cymectBoBaHus Henyseoro pemieHusst OCJIY. @ynnamentanbHas cuctema pemenuid OCJIY.
Teopema o ctpykrype obmiero pemenus OCJIY. Ctpykrypa obmiero pemenuss HCJIY

11. Akcuomarnueckoe onpeneseHne CKAISIPHOTO ITPOU3BEICHNUS 3JIEMEHTOB JIMHEAIA.
OCHOBHBIE METPUUECKHUE MOHATHS O €BKIUJA0OBOM IIPOCTPAHCTBE: HOPMA, METPHUKA, YTOJI.
HepagenctBo Komm — byHsikoBckoro. OpToroHaqbHOCTB 3J1eMEHTOB. OpTOTrOHaIbHBIE U
OPTOHOPMHPOBAHHBIE CUCTEMBI 3JIEMEHTOB, UX CBOWCTBA. [Iponecc opToroHann3anuu CUCTEMbI
aneMeHTOB. Onpe/ienieHue OpTOHOPMUPOBAHHOTO 6a3Kca KOHEYHOMEPHOTo JInHeana. Teopema
cyumectBoBanusi OHB B mpon3BoIbHOM €BKINA0BOM MPOCTPAHCTBE. BhIpaskeHne CKaIsIpHOTO
NPOM3BEICHUS UYepe3 KOOPAMHATHI IEPEMHOKAEMBIX BEKTOPOB B TIPOM3BOJIBLHOM 0asnce U B
OHBG.

12. Marpuna I'pama. Heo6xoaumoe u 10cTaTouHOE YCI0BHE TMHEHHON 3aBUCHMOCTH
(JTMHEWHOW HEe3aBUCHMOCTH ) CUCTEMBI 3JIEMEHTOB (BEKTOPOB). [IpAMOyTOIBHBIE KOOPAUHATHI
BekTopa. [loHsATHE OPTOrOHATBHOTO AOMOIHEHUS OANPOCTPAaHCTBA. Pa3noxkeHne eBKInaoBa
IIPOCTPAHCTBA HA MPSAMYIO0 CyMMY HOJIPOCTpaHCTB. [Ipoekinsa BekTopa Ha MOANPOCTPAHCTBO.
Kparuaiimee paccrosinue 31emMeHTa 10 NOANPOCTPAHCTBA.

13. BexropHO€e npou3BeAEHHUE JBYX I'€OMETPUUECKUX BEKTOpOB. CBolicTBa. Y cioBUE
KOJUIMHEAPHOCTH BEKTOPOB. BbIpaskeHne BEKTOPHOTO IIPOU3BEIEHUS YepE3 KOOPANHATHI



nepeMHoxaeMbIx BekTopos B OHbB. Berunciienue miomazneil napauenorpaMmma u
TPEYroJbHHUKA.

14. CmemnranHOE TPOU3BEIEHNE TEOMETPUUECKUX BeKTOpOB. CBolicTBa. Bripaxkenue yepes
KOOPAMHATHI IEPEMHOKAEMBIX BEKTOPOB

15. I'eomeTpuueckas nHTEpIpeTays. Y CJIOBUE KOMIUIAHAPHOCTH TPEX BEKTOPOB.
Brruucnenue o0beMoB napaienenumneaa u rerpasapa. [lonsaTre 1BoHHOTO BEKTOPHOTO
IIPOU3BEACHUS.

16. JIuaus Ha uiockoctu. [IpsiMas, pa3nuuHbie BUIBI €€ YPaBHEHHUM. YTJIOBbIE COOTHOLIEHHUSI.
Kpussie Broporo nopsaka. Ilpusenenue ypaBHEHUI KpUBBIX BTOPOTO NOPAAKA, HE COAECPKAILINUX
IIPOU3BE/ICHNS PA3HOUMEHHBIX KOOPAUHAT, K KAHOHUYECKOMY BUAy. [locTpoeHue KpuBbIX B
HOJIIPHBIX KOOPJMHATaX, IPU NapaMeTPUUECKOM 3aJaHUU KPUBOM.

17. Ilnockoctsh B R3, Buabl ee ypaBHeHusl. B3aumHoe pacnonoxeHue JByX II0CKOCTEH.
VYrnoseie cootHomeHus. [Ipsimas B mpoctpancTBe. KanoHnueckue, napameTrpuyeckue, oomume
ypaBHEHUs NPsAMON. B3anmHoe pacrosioxkeHue AByX MPsIMbIX, YTIJIOBBIE COOTHOIIEHHS MEXY
HUMU.

18. ITpsimas u iockocTh B ipocTpaHcTBe R3. B3aumHoe pacnonoxkeHnue npsMon u
IUIOCKOCTH, YTJIOBBIE COOTHOLIEHUE MEXAY HUMU. DOPMYJIbI paCCTOSIHUS OT TOUKH J10
IUIOCKOCTH, OT TOYKH JI0 MPSIMOi, MEXAy ABYMs CKpelMBaroIuMucs npssmeiMu. [ToBepxnoctu
BTOPOTO TOPsIIKA (JUIUTICOU, TapabaIonIbl, TUIEPOOIION I, IUIMHAPHYECKAs 1
KaHOHMYECKHE [TOBEPXHOCTHU, IOBEPXHOCTH BpawieHus ). [TnockocTs u npsimas B Rn, nx
ypaBHEHHUS. [ UNepmiockocTs, ee ypaBHEHHE, TMIEePIIOcKocTh B R2, R3.

19. ITonsTue nuueliHoro oneparopa A: Pn>Pm. MaTtpuua oneparopa. Beipaxxenue
KoopAHHAT 00pa3a uepe3 KOOpAUHATHI Mpoodpasa. CBsA3b MeXAy MaTpULlaMu ollepaTopa Inpu
nepexojie ot ogHOro 0asuca k apyromy. [logo6Hubie MmaTpulibl. SAapo u oOpa3 oneparopa. Panr u
nedexT ornepaTopa, UX HHBAPUAHTHOCTD, CBS3b. BHIPOXKICHHBIE U HEBBIPOXK/IEHHBIE OTIEPATOPHI.
VYcnoBue HEBBIPOXKAEHHOCTH ornepaTopa. Onepanuy Haj JMHEHHBIMU OllepaTOpaMu U
COOTBETCTBEHHO HaJ MX Marpuuamu. [lonsarue obpaTHOro oneparopa.

20. CoOcTBEeHHBIC 3HAUCHUS M COOCTBCHHBIE BEKTOPHI INHEHHOTO ONepaTopa, OCHOBHBIC
cBoiicTBa. Teopema cyliecTBOBaHUs COOCTBEHHBIX BEKTOPOB IS JJIOOOr0 ornepaTopa B
npoctpancTBe Cn. XapakTepuCTUYECKUI MHOTOUJIEH ONIEpaToOpa €ro MHBaPUAHTHOCTb.
OTbIcKaHue COOCTBEHHBIX 3HAYCHHUN M COOCTBEHHBIX BEKTOPOB onepaTtopa. CriekTp oneparopa.
Omneparop nmpocToit CTpyKTypbl. [IprBeaeHnEe MaTpHUIIbI OllepaTopa MPOCTOM CTPYKTYPbI K
JUaroHalibHOMY BuAy. ['eoMeTpruyeckas HHTeprpeTanus JeHCTBUS OllepaTopa MpoCcTon
CTPYKTYPBHI.

21. [loHsiTE MHBAPUAHTHOTO MOANPOCTpaHCTBA. [[pUBeieHe MaTPULIBI JIMHEHHOTO
orepaTopa K KJI€TOYHO-AHaroHaabHoMy Buay. CTpyKTypa pou3BoJbHOro oneparopa B Cn.
[TonsTHE KOPIAHOBCKOW KIIETKH, )KOPIaHOBOM HOpMaIbHOU (hopMbl MaTpullsl. [locTpoeHue
KaHOHHYECKOTo 0as3uca (B MpOCTEHIIIeM ciIydac).

22. OCHOBHBI€ KJIACChI TUHEHHBIX ONEPATOPOB B €BKIUAOBBIX IPOCTPAHCTBAX: COMPSKEHHBIH,
OPTOTOHAJILHBIHN (YHUTAPHBIN ), CAMOCONPSIKEHHBIN, HOpMabHbIH. CONpsKeHHBIA OTIEpaTop B
Cn u B Rn, ero matpunia B OHB, coiicTBa. Teopema cyiiiecTBOBaHHS U €IMHCTBEHHOCTH.

23. CumMmeTpuuHbIi (camoconpshKeHHbIN) onepatop B Rn . CBoiicTBa COOCTBEHHBIX
3Ha4eHUH M COOCTBEHHBIX BEKTOPOB. TeopeMa 0 CTpYKType CUMMETPUYHOIO OIlepaTopa.
[IpuBenenue ero MaTpuibl K quaronanbHomy Buay B OHbB n3 coOCTBEHHBIX BEKTOPOB.

24, OproroHanbHbIi oneparop. CBoiicTBa n3omeTpun. HeoOX0uMbIe B JOCTATOUHBIC
YCJIOBHS OPTOrOHAIBHOCTH oniepaTopa. CoOCTBEHHBIC 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI,

10



MaTpuilsl oproroHanibHoro oneparopa B OHB; cBoiictBa. CTpyKTypa OpTOrOHaILHOTO
onepatopa B E1, E2, En.

25. Opmuros onepatop B Cn, ero cBoiictsa. [IpuBeeHne ero MaTpuilbl K T1aroHalbHOMY
BUy. YHUTapHBIN oniepaTop B Cn, ero cBoiicTBa. [IpuBeaeHne ero MaTpuiibl K 1MaroHaJIbHOMY
BUTTY.

26. Onpenenenne kBaapatuaHoi ¢popmsl B En, Matpuiia kBaapatuaHoit (OpMBl.
3HaKOONpeIEICHHbIE, 3HAKOTIOCTOSHHBIE U 3HAKOIIEPEMEHHbIE KBaIpaTUYHbIE (DOPMBI.
Kpurepuii CunsBectpa (6€3 nokazarenscTBa). CBsi3b KBaJIpaTUUHBIX (OPM C TMHEHHBIMU
oneparopam. [IpuBenenne kBapatuuHoit GopMel k KaHOHUYecKoMy BUy. OO1iee ypaBHEHUE
¢urypsl Broporo nopsiaka. [Ipumenenne Teopun KBaapaTHUHBIX GOPM K 3aauam
AQHAJIMTUYECKOU F€OMETPHH.

27. ®duznveckre 1 SKOHOMUYECKUH 3a/1a4H, TPUBOAALINE K U] PepeHIInanbHbIM
ypaBuenusiM (V). 1Y nepBoro nopsiaka. ['eomerpruueckas uateprperaius Y u ero pemeHun.
[Tone nanpaBnenuii. Meroa nzoknuH. 3anavya Komm. Onpeaenenne o011ero, 4acTHOTO U
ocoboro pemenus /Y. Teopema cyniecTBoBaHUS U €JMHCTBEHHOCTH pereHus 3aaaun Komm Y
NEPBOTO MOPSAIKA, Pa3PEHICHHOIO0 OTHOCUTENILHO MPOU3BOIHOM (10KA3aTENbCTBO C TOMOIIIBIO
teopeMbl banaxa). Hekotopsie Tumsl /1Y nepBoro nopsijaka, pemaemsie ananutudecku (Y ¢
pa3IesoIKUMY IEPEMEHHBIMU, OAHOpOAHbIE 1Y mepBoro nopsaka, muHensie, 1Y bepnyimy,
AV B nonubix quddepennuanax). JIY BeICIIUX MOPSIIKOB (TepMUHOIOTHS, 3a1a4a Ko,
oTpeieNIeHue O0IIero U YacTHOTO perieHuii). Teopema cyIiecTBOBaHUS M €JMHCTBEHHOCTH
pemrenus 1Y n-oro mopsiaka, pa3penieHHOro OTHOCUTENLHO y(n) (0e3 moKka3aTenbCcTBa).

28. 1V BeICIIUX TOPSAIKOB, TOMYCKAIOIIKe MOHMKeHUE nopsiaka (HermonHoe Y: 1Y,
CBOJSILIIMECS K PABEHCTBY JBYX TOYHBIX NPOU3BOAHBIX: J[Y, OMHOPOIHBIE OTHOCUTEIBHO
HEU3BECTHOM (PYHKIINU U ee MPOU3BOAHBIX). OTHOPOIHBIE U HEOTHOPOAHbIE INHEHHBIE
muddepennmansabie ypaBHenus (cokpamienno OJIIY u HIIAY). Meroa Ditnepa mist OJILY ¢
HOCTOSIHHBIMU K03 durmentamu. MeTo 1 Bapruauuii Npou3BOIbHBIX NOCTOSHHBIX st HILJIY.

29. Tabnuua pexomenaanuii noxdopa pemennit HJI/IY ¢ noctosHHbIMU K03 (HUITIEHTAMU B
ciy4dae KBazuMHorowieHa B npaBoit vactu HJIZIY. Teopema o cynepnosuumu aiist HIIZY.
Pemenune HJIJTY ¢ nepemenHbiME KO3 hULIMeHTaMH (B CIIydae H3BECTHOTO OJHOTO PEIICHUS
cootBerctByroniero OJIJIY). 1Y Diinepa. [loacranoska Epyruna — ceenenne OJIY x OJIAY ¢
MOCTOSTHHBIMU KO3 UIIUECHTAMH.

30. Cuctema /1Y B HOpMalibHOM popme (TEPMHUHOJIOTHSI, TeOMETPUUECKas U MEXaHUYecKas
untepnperanus CIY u ee pemenuit, 3anaya Komm, onpeneneHus 001ero u 4aCTHOTO PEIICHUH
CAY). Ananorus C[IY B HopmanbHOI BeKTOpHOM Gopme u 1Y nepBoro nopsjika,
Pa3peLIeHHOro OTHOCUTEIBHO MPOU3BOAHON HEM3BECTHON (PYHKILIMH.

31. Pemenue C/IY cBenenuem k ogHomy [V Beicmiero nopsiaka. Pemenue CIY merogom
UHTETpUPYyEMBIX KOMOUHAIMiA (onpenenenue neporo uarerpana CAY, nuHeiinas
HE3aBUCUMOCTH CUCTEMBI MEPBBIX HHTETpaioB, oommit uaTerpan CAY). Cummerpuunas ¢popma
3anucu C/1Y, penieHne ee METOAOM UHTETPUPYEMBIX KOMOUHAIUH.

32. BekTopHo-MaTpuuHas (popma 3aricu CUCTEMbI TMHEHHBIX U depeHIInanbHbIX
ypaBHenuii (CJIAY): neoqnopoansie ypasaenue — CHIIIY u ogHopoansix — COJIJLY.
YTBepkaeHue: o tuHerHocTH nmpoctpanctsa pemenuit COJIJIY; 06 nuzomoppusme
npoctpanctsa pemenuit COJIY u npocTpaHcTBa n-MEpPHBIX BEKTOPOB (HavaIbHBIX YCIOBUI); O
cyuiectBoBaHMHU 6a3uca B npoctpanctse pemenuit COJIY. Teopema o cTpykType 0011ero
pemenus COJIAY.
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33. Onpenenenue JIMHEHHON 3aBUCUMOCTH U JIMHEWHOW HE3aBUCHMOCTH KOHEYHON CHCTEMBI
BEKTOp — PYHKIUN CKAJIIPHOTO apryMeHTa. Y TBEPKICHHE O HEOOXOAMMOM YCIOBUH JIMHEUHOU
3aBUCHUMOCTH KOHEUHOM cucTeMbl BeKTOp-pyHKunid. Onpenennurens BpoHckoro ams pemeHus
COJIAY VYTBepxkaeHue 0 HEOOXOAMMOM U IOCTATOYHOM YCJIOBHM JTUHEHHON HE3aBUCHMOCTH
coBokynHoctH pemienuit COJIIY.

34. Onpenenenue pynnamentaabHoi Mmatpuiibl COJIIIY, ee coiicTBa (nuddepeHnuraibHo-
MaTpUYHOE ypaBHEHUE, HOPMHUPOBaHHAs (pyHIaMEHTalIbHAS MaTPULIa, ONIPEIETUTENh
byHIaMEHTAIBHOW MaTpHIIbI, 3anuchk obmero pemenus COJIIY ¢ momoribto
byHIaMeHTaIbHOM MaTpullsl). @opmyria JInyBrILIs.

35. Meron Diinepa s pemenus COJIY ¢ mocrosHHBIMU KO3 dUITUEHTaAMH (CITydaid
MOTMAPHO PA3IUYHbBIX ICUCTBUTEIBHBIX KOPHEH XapaKTePUCTUUECKOTO YPaBHEHUS; CIydai
HAJIMYMsI KPATHBIX KOPHEH M KOMIUIEKCHBIX KOPHEH ISl CHCTEMBI MOPsAKA HE O0JIee TPETHETO).

36. Teopema o crpykrype obmiero pemenus CHIIIY. Meroxa Bapuatuii mponu3BOJIbHBIX
noctosiHHbIX i pemenuss CHIILY. Teopema o cynepnosuuuu pemenuidt CHIIILY. @opmyna
Komm mis CHIIJTY.

[IpumepHBbIe 3ananus

Toraa S, =[cxd|=8[axE|=3[a] Plsn(a.2) =5
IpakTHTeckoe 3aEATHE 4. BekTopHOE B cMeIIaHHOE MPOA3BeJeHAT Orger P
BEKTOPOB.

3adaqua 3. BexTop I. NepNeHIHKYIAPHEI K BekTopaM &=(103) =

3adaua 1. BHMHCIHTE ILIOMANE TPEYTOMBHHER 4BC H JIHHY €TI0
BHICOTEL, ONVINEHHOH H3 BepmHHEI B Ha cropeHy AC, ecmm  A4(LL-1)
B(1:2:-3), C(3:2:0) . KOOPIIHHATEL

Pemenme. Ilnomane TpeyrodbHHKA 4B3C paBHa I[OJOEHHE ILIOIIATH
MapaTlTeTorpanMa, TIOCTPOSHHOTO Ha BeKTOpax A8 H AC: 5, =%,,TBxA_C|,

L °=79F73}+3E,
L 3

HafifeM KOODIHHATE BEKTOPOE AW AC H HX BEKTOPHOE [IPOHIBEIEHHE: axb=
AB=(0;1;-2). AC=(2:1:2).

Pj
10 3=_('|§ ;‘JI;;
23 9

b=(2:3:9) ofpasyeT c ocwxio O- Tymoit yron 3Has, TTO |i|=\/l_l, HaHTH ero

Pemenne. BerTop  KQUHHSARCH ECKTOPHOMY NPOH3BEACHHI0 BEKTOPOE

a u b. Ilostomy x=.(axb). Hafiney BeKTOpHOE NpOH3EEIeHHEE EEKTOPOE & H 5.

7R KoathdumenT TPOTOPIHOHATLHOCTH £ BEKTOPOB X H axb Hafiaem mo
BT 1 4 =EE ‘#}E jﬁﬁ :|=4_i—4}—2._k bopuyae:
212 .
. PO S TR T
Toraa MIOmMAaTs TPEYTONBHHKA ABC paEHA SA:? () +(-2) =3 m |""b‘ O 3+ 9 3
S T, _ _
=+_(-0i-3}
P— 0, EEICOTA Tpe: - =|2{ic‘= 4213 . -2 Torga x _3( 9i-3 j+3k). Jua Tore 9T00E TPeThE KOOPJHHATA BEKTOPA X
K A1+
” ~ 1
OBITA OTPHNATETEHOH (M0 YCIOEHK 33ma9H (x, 0-) »74), nonoxmM i=-_. Torga
Omer e P (moy aa (3, 0)>74), i==3. Torx

3adaua 2. HaHATH NIOMaTe MAPATISTCrPaMyMa, [DOCTPOCHHOTO Ha

BexTOpax F-G+25 H 4-33-5, ecmm |a|:l._‘5‘:2,ayronmex,xygexmpm )
aBeH z
P e

Pemenwe. [110mafs M2paliencrpaMma, MOCTPOSHHOTO HA BEKTOPAX ¢ K
E‘,paBHBS"J=FxE|,

Mz mepeslx Tpex CcEOHCTE EBEKTOPHOTO TPOH2BESHHA CUegyeT. HIO
BEKTOPHOE YMHOMKEHHE CYMMEI BEKTODOE HA CYMMY BEKTOPOB MOTIHHAETCH
ODEMHEIM TPABHI3M YMHOKGHHA MHOTOWICHOE, KPOME KOMMYTATHEHOCTH.
IMompsyAck 3THMH OPABHIAMH, 3 TAKKE CEOACTEOM aHTHKOMMYTATHEHOCTH] HMeeM

el =(a+ 28 w(3a—25) = Xaxa) + 6B a)— a5 — 4 x5 =—Kaxi)

HCKOMEIH BEETOD x= 37+ — .
OrtBet: X=(—6.-24 48)

3adgua 4. BEMHCIHTE JTHHY EBICOTEl TeIpPasapa ¢  EepIIHHAMH
A(2:3:1), B(4:1:-2). €(6:3.7). I(7:5.-3), ONyImeHHOH H3 BEPIMAHE D HA TpaHb ABC.
Pemenme. 7, =%B{ .. Toe ¥, — oDBen NapallelelHneaa, IoCTPOeHHOTD
e

Ha BEKIOpaX a=AB, b=AC.c=4D H paBHH |abc|. S, =%S“, THE 5, —

ILI0MafE Napalienorpaya, IOCTPOSHHOIO Ha BeKIOpax & H b, H paBHa |;r><5‘.

LMS-nnatdopma — He npeaycMoTpeHa

5.2. Onucanue BHeayJIMTOPHBIX KOHTPOJbHO-OLICHOYHBIX MEPONPHUATHIA W CPEACTB
TeKylero KOHTPOJIs M0 AUCHUIINHE MOLYJIs

PaznoypoBHeBoe (qudhepeHIIMPOBAHHOE) 00YUICHHE.
ba3zoBblii

5.2.1. KonrpoJsbHas padora Ne 1
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[TpumepHbIil IEpeueHb TEM
1. MaTpuust
IIpumepHsbIe 3a1aHus

Baprant Nel

1. Beraacoute

(4 o |

2 1 2
-5 -6

2. Hafita f(A), ecom

4 0 2
A=(5 o= | 1)Hf(x}=x3—4xz+2x—5.
0 3 —2

3. Haiita A apyma ciocobamu, ecan
3 -2 -5
A= (—3 7 —5) .
G —4 5

2x*+3 (1 _3)-

4. Beraacmuts f(A), ecom

= A=
IB=5 Z4 a
5. Pemunte MaTpHYHEIE VPAEHEHHA:
a)B-X=A,
6)X-A=B,

B)2A- X —2-X =B _ecin

LMS-nnatdopma — He npeaycMoTpeHa

5.2.2. KontpoJsbHas padora Ne 2
[TpumepHbIil IEpedeHb TeEM
1. BexkropHas anrebpa
[TpumepHbie 3a1anus

5 4
) : (3 3 )MD}KH{] TH [IEPeMHOEHTE MATPHIEL B 00paTHOM IopAnke?
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Bapuant Ne 1

1. ITpH KaKOM YCIIOBHH BEKTOP 4 +5 NepHeHINKYIIpeH BeKTOpY & —b ?

2.  Haiftn ckandpHOe NpOH3BeleHHe BEKTOPDOB 7 =3a—4b U m=a+b,

€CTH & M b — eUHITIHEIE BeKTOPH IT |E—E |=J§

3. JlaBBl BeKTOpPHl a&=-2i+;-8k W b=—4i-27-3k. BEMHCINTE

IIPOSKHITI BEKTOPA E:Erx.g Ha OCBh, COCTABIAIOIOYHY C KOOPIAHHATHBIMII OCAMI

Ox.0Oy YIIH ¢ =60°, 8=120%, a ¢ OCBIO O:- TYTIOII YTOT .

4. BekTop %, TEPNEHINKYIAPHBIT K BekropaMm a={-1:0;2}

I

b={2:2;-10} oBpa3yeT ¢ OCB0 Ox OCTpHIl yrom. 3Had, 9To |¥|=-+14, HaiiTu ero

KOOPIHHATEIL.

5.  Haiftn Iiomane TpeyrolbHHKA, IOCTPOSHHOIO HA BEKTOpaX ¢=a-b

I d=2a+b,ecl |a|=£=‘5|=1, a YTOT MeXIy BEKTOpaMIl g 1 b paBeH 60°.

6. JaHBl BEPIINHEI TeTpasipa:  A4(2;3:1),B(4:1;-2),C(6:3: 7). D(—4;-3: 7).

HaiiTi 11iHy ero BEICOTHI, OMYIIeHHOI H3 BepIINHEl D.

LMS-mnardpopma — He perycMOTpeHa

5.2.3. KontpoJsbHas padora Ne 3

[TpumepHBIil IEpeUeHb TEM
1. AnanuTudeckas reoMeTpus
[TpumepHBbIe 3a1aHus
BapraHT Nel
1. ®opmyaa paccToAHNA OT TOYKH A0 IOCKOCTH.
2 Haiitu Touky. cHMMeTpHIHYI0 Touke A(1;0;1)
OTHOCHTEIBHO IpAMOH
2x—2y+z+3=10,
jil’:-}1:—215,'+Ez-l-il?’ = 0.
3 BerancIHTE KpaTdaiines paccTOAHHE MEETY IPAMEIMH

: : 5% x = 3t + 1,

Xx— _}'— _E 5 _

= y=2t+1,
z=—-2t+1.

4. Hafiti paccTOSHHE OT TOYKH, ABIAIOMEHCA NEHTPOM IOBEPXHOCTH
x +4 :L': —4z° Fdx— 8y =0, Jo IOCKOCTH, MpOXOJAImeH Jepes MpAMELE
x-5 _ y—6 _ z+3_ x—2 y—3 _ =z+3
13 1 -4 13 1 -4
JanmHcaTe Ha3BaHHE H KAHOHHYECKHH BHT [IOBEPXHOCTH, [IOCTPOHTE 3CKH3

MOBEPXHOCTH.

LMS-mardgopma — He mperycMOTpeHa
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5.2.4. KoutpoJsbHas padora Ne 4
[TpumepHBIil IEpedeHb TeEM
1. JIuneiinsie onepaTopsl
[TpumepHbIe 3a1anus

KonTpoasaan pabora «/InHeiiable onepaTopsl»

BapmanT 1.
i X, L
1. JoKasate, 9T0 ONepaTop A4: A (¥)= 2;, . TA8 x=(x.x, %) ABJASTCA
L&
THHEHHEIM.

HaiiTe MaTpHIy onepatopa B 0azHcax (7, f. L) H (g =i+ j.e, = ke =i+2k).
2 Onepatop 4:R — R’ 2epKalbHO OTpPRE3ST BCE TIeOMETPHISCKHE

BEKTOPEl ILTOCKOCTH HOY OTHOCHIENBRHO IpAMOH y= a omeparop

X
Nk
A4, R — B’ OpTOTOHANBHO MPOSETHPYET HX HA MPAMYED :.-=—-J§x. Kak geHcTBYIHOT

Ha IPOH3EOJIEHEIH (HECHPOEAHHEIH EEKTOD x OMEPaTopEl 4.4 +2.4;4.47

33}13‘3’}' PEIHTE ISOMETPHYICCEH H AHATHTHYCCKH.

3 Onepatop 4 E Hencumpni«z{ 0aszHce 2373H MATpHOeH A={0 0 1.

Haiita obpaz 1 £3po omepaTopa.
4. Jumeiineiii omepatop 4:R°—R° B DasHce (g'.e,”) HMEST MATPHIYY

i i A
A= sl . HzpecTHo, HUTO0 g'=-—¢

&"'=e +3e H Oazmc {F._.F,:}'
3 -8/ S -

OpPTOHOPMHpPOEaH. HafiTH MaTpHIy CONpE#eHHOTO OIleparopa 4 B DazHce (g 'e,").
LMS-miardopma — He mpeaycMOTpeHa

5.2.5. Jomamuss padora Ne 1
[IprmMepHBIii IEpeYEeHb TEM
1. KBagpartuunsie popMbl
[IpumepHble 3aaaHUs
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BapmanT 1.

[TpueecTE ypagHeHHd 2-T0 DOPAIKZ K KAHOHHUECKOMY BHIY, OIpPEeIelHTL

HX THII; BEIIOJVTHHETE NOCTPOSHHE.

1. 2x% +59° +102° +4xy— 632 — 123 = 60;
2. 7% =3 +6x—24-10x- 810y +40=0;

g 3P+ 500 327 + 2y + 6 +123 =0

LMS-nnardopma — He pe1ycCMOTpeHa

5.2.6. lomamusis padora Ne 2
[TpumepHBIil IepedeHb TeEM
1. JIuneiinsle onepaTopsl
[TpumepHbIe 3a1anus

BapHaHT 1

1. Tlomezyack OnpeIeleHHEEM, IPOEEPHTE, ABIAIOTCH IH JAHHEIE EEKTOPE] THHEHHO-2aEHCHMEIMH.
a; = (1,2,0 — 2); a; = (—3,1,1,0);
a; = (0,5,—1,1); ay = (4,0,—2,1).

2. Hz cucremsr ECKTODOE EBLICIIHNTE MaKCHMAIBHVED IHHEHHO HEZABEHCHMVYEY CHCTEMY BEETOPOE H
OCTANEHEIE EEKTOPEL BEIPAZHTE TEPES HHM.

a; = (—1,2,1); a; = (1,0, —3);
az = (0,3, —6); ay = (2,—3,0).

3. B Oazmce (ey, e, €3) 3a7al BekTOp X = (X4, X5, X3 ). HafiTH KoOpIHHATEI 3TOTO EEKTOpPa E DasHce
(e1, e, €3).
e; =e; +e; + 2eq;
X = (6,—1,3); e; = 2e; — e5;

r
e, = —e; +e +e;.

4. Hafita MaTpHIy mepexosa ot basuca e; = (3,0,1),e; = (0,1,0), 3 = (2,0,1) k dazucy
e; =(2,1,0),e3 = (—1,1,0), e3 = (0,1,1).

5. Bexrtop x = (1,1,1) 2a7aH CEOHMH KOOPJHHATAMH B DazHCe
e, = (—1,1,0), &, = (3,1,0), e; = (0,1,1).
Haiita ero KoopaHEaTH B DasHCE
e; =(—1,0,1),e3 = (0,1,0), e5 = (—2,0,1) npoctpanctea R>.

LMS-mnardopma — He IpeIycCMOTpEeHA
5.2.7. Jomamusis padora Ne 3
[IpuMepHBII ITepeyeHb TEM

1. Iuddepenmanbupie ypaBHEeHUS
[IpumepHBbIe 3a1aHus
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Jovmamuaee 3agasne «JnddepesnnanbHEle YpapHeHHA»

Bapuamur 1.
1. HalTK YacTHbIM WHTerpan (J4acTHoe peweHne) OY:
1),  p+xy=xpl yl)=1;

2). !"E=22'5—3__ =-1)=1;
= —1]

3. 3+y +x=0, ¥(0)=0.
2. PewuTe Y BBICLUMX NOPAOKOE:
1]- Jlrr=2 }'r;

2 ==

3. PewuTe AMHeRHee guddepeHumanbHble YypaEHEHUA:
1) -4y +4y=2&"+x/2, ¥(0)=0, ¥'(0)=3;

2. 9" =0x+(16x+2) e,

LMS-nnardopma — He mperycCMOTpeHa

5.2.8. lomamusis padora Ne 4
[TpumepHBIil IEpedeHb TEM
1. Cucremsl quddepeHnnaIbHbIX ypaBHEHUM
[TpumepHbIe 3a1aHus
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Jomamaee 3agaaae «CHcTeMEel JEQdepeEIRATEHLIX YPaEHeHHIT

1.  Haiitv oBwmid uHterpan COY ———=——=

ax & &
4+t 2y 2

2. MeTogom Jidnepa pelwnTb ¥ =A%, ecnm maTpuua 4 2ajJadHa B BUAES
1 0 2
A=/0 2 2{wx(0)=(L0,0).
0 -1 0

o 1% /1y
*I5]

= x .
3|. Pewute CHNOY no dopmyne Kowiw L—l 0f 837,
2(0)=(1,0)

LMS-miardopma — He mpexycMOTpeHa

5.3. Onucanne KOHTPOJIbHO-OLCHOYHBIX MEPONPUATHII IPOMEKYTOYHOT0 KOHTPOJIS 110
AUCHUIINHE MOLY IS

5.3.1. Dk3ameHn

Cnucok nNpUMepHBIX BOIIPOCOB

1. ITonsiTne anredpanyeckoi CTpykTypsbl. [lonarue rpynmsl, konbua, nomns. [pumepsr. [Tone
KOMIUIEKCHBIX uucel. Tpu (hopMbl 3amicH KOMITIEKCHOTO yucia. Onepanuy Hal KOMIUIEKCHBIMU
yuciaamu. Kosiblio MHOTOUYIEHOB. AJITOPUTM JICJICHHUSI MHOTOWIEHOB ¢ ocTaTkoM. Teopema besy.
Teopema [Maycca (¢ qokazarenbcTBoM). PaznokeHne Ha MHOKUTETM MHOTOWICHA HaJl TIOJIEM
JEACTBUTEIIBHBIX YUCE U HAJT ITOJIEM KOMIUIEKCHBIX YUCEL.

2. IlonATHe onpenenuTeneil BTOPOro U TPEThETro MOPSAIKOB, UX CBOMCTBA, METO/IbI
BBIYMCIICHUN OIPEAENIUTENEH N-ro MopsaKa.

3. I[lonsitue Matpuupl, BUAbI MaTpull. Ciea marpuubl. CloKeHHe MaTpull, YMHOKEHUE
MaTpHI] Ha YUCII0. Y MHOXKEHUE MaTpull. Llenast mojoxxurenpHas CTeeHb MaTpulibl. MaTpuyHas
¢dopma 3amucu cucTeMbl TUHEWHBIX ypaBHeHuil. Metoa ["aycca. OOpamenus matpuil. [IpaBuio
Kpamepa.

4. OnpeneneHue JMHEHHOTO MpocTpaHCcTBa (Jinneana). [Ipumepsl. JInHeHO-3aBUCUMBIE U
JIMHEWHO-HE3aBUCHUMbIE CHCTEMBI JIEMEHTOB JInHEanoB. CBOMCTBA ATUX cucTteM. Teopema
[lIreitnuma. ITonsiTne MakCUMaIbHON JTUHEWMHO-HE3aBUCUMOW CHCTEMBI JJIEMEHTOB.
OxBuBasieHTHOCTH MJIHC, panr cuctemsl anemMeHToB. bazuc u pazmepHocTs nHeana. Teopema
0 KOHEYHOMEpHOM Oa3uce nuHeana. Teopema 0 eIMHCTBEHHOCTH Pa3IokKEeHHs BEKTOpa M0
6azucy. Koopaunatel BekTopa. Mcnonbp3oBanue MOHATHS IMHEHHOTO MPOCTPAHCTBA B 3a/1a4ax
JUHEHHOTO TPOrPaMMHUPOBAHMUSL.

5. IlonsTue nzomopdusma JuHeanoB. Y cioBue u3oMoppusma.
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6. Panru (cTon01oBbIi 1 cTpouHbIit) MaTpull. Jlemma o panrax. Teopema o paHre MaTpHIibL.
basuc u Munop MaTpuibl. Teopema o0 6a3uCHOM MUHOpE. Y CIIOBUE PaBEHCTBA HYJIIO
OTIpeACIUTEIS.

7. I[lepexon ot ogHOTO 6a3uca K Apyromy, MaTpuiia nepexoaa. Teopema o MaTpuile IpsiMmoro
u oOparHoro nepexoja. [IpeoOpa3zoBaHue KOOpAuHAT BEKTOpa IIPU MEPEX0/ie OT OJHOTO Oa3uca
K Ipyromy.

8. OcHoBHble MeTo bl peieHus CJIY. Panr CJIY. Kputepuit coBmectHocTH. JInHeliHbIe
cBoiicTBa pemienuii onHopoanoi CJIY. Teopema 0 HEOOXOIMMOM U JOCTATOYHOM yCIOBUHU
cyuectBoBaHus HenyJseBoro pemenuss OCJIY. @ynnamentanbHas cuctema pemenuid OCJIY.
Teopema o cTpyktype obmiero pemenus OCJIY. Ctpykrypa obmiero pemenus HCJTY

9. AkcHOMaTHYECKOE OIPEAEIEHUE CKAISIPHOTO IPOU3BEACHUS SJIEMEHTOB JIMHEANA.
OcCHOBHbBIE METPUYECKHUE MOHATHUS O EBKJIMOBOM IIPOCTPAHCTBE: HOPMA, METPUKA, YTOJL.
Hepagsencto Komm — ByHsikoBckoro. OpToroHaqbHOCTh 3JIeMEHTOB. OpTOTOHATIBHBIC U
OPTOHOPMHPOBAHHBIE CUCTEMBI JIEMEHTOB, UX CBOWCTBA. [Iponecc oproroHann3anuyu CUCTEMbI
anemeHToB. OnpezeneHne OPTOHOPMUPOBAHHOTO Oa3rca KOHEYHOMEPHOTro JrHeana. Teopema
cymectBoBanuss OHB B pon3BoJIbBHOM €BKJIMA0BOM MIPOCTPAHCTBE. BhIpaxkeHue CKansipHOro
MIPOU3BENICHUS Yepe3 KOOPMHATHI TEPEMHOKaEMBIX BEKTOPOB B IMTPOU3BOIBLHOM 0a3uce U B
OHBL.

10. Matpuna ['pama. Heo6xonumoe U 10CTaTOYHOE YCIOBHE JTMHEHHON 3aBUCUMOCTH
(JInHENHOW HEe3aBUCUMOCTH) CUCTEMBI AJIEMEHTOB (BEKTOPOB). ITpsiMOyTOIbHBIE KOOPAUHATHI
BekTopa. [ToHsITHE OPTOrOHAIEHOTO TOMOJHEHHS MOANPOCTPAHCTBA. Pa3noxeHne eBKiInoBa
MIPOCTPAHCTBA HA MPSAMYIO CyMMY NoJnpocTpancTB. [Ipoekins BeKkTopa Ha MOAIPOCTPAHCTBO.
Kparuaiiiiee pacctosiHue 37eMeHTa A0 MOANPOCTPaHCTBA.

11. BekTopHOE IpOU3BEAEHUE IBYX F€OMETPUUYECKUX BEKTOpPOB. CBOKCTBA. Y CllOBUE
KOJUIMHEAPHOCTH BEKTOPOB. BhIpaskeHrne BEKTOPHOIO MPOU3BEICHUS Y€pPE3 KOOPAUHATHI
nepemMHoxxaeMbix BekTopoB B OHB. Briuncnenue miomaaeit napamienorpaMma u
TPEYroJIbHUKA.

12. CmenranHOE TPOU3BEICHUE TEOMETPUUYECKUX BeKTOpOB. CBolicTBa. Bripaxkenue yepes
KOOPJIMHATHI IEPEMHOKaEMbIX BEKTOPOB

13. T'eomerpuueckast UHTEpHpeTanus. Y cJI0BHE KOMIIJIAHAPHOCTU TPEX BEKTOPOB.
Boruncnenue o60beMoB napajuienenunesna u Terpasapa. [lonstue 1BoHHOro0 BEKTOPHOTO
IIPOU3BECHUS.

14. JIuaus Ha ruiockoctu. [Ipsimas, pa3nuuHbie BUIBI €€ YPaBHEHHM. YTJIOBbIE COOTHOLIEHUS.
Kpussie Broporo nopsiaka. [IpuBenenrue ypaBHeHUN KPUBBIX BTOPOTO MOPsI/IKA, HE COJAEPKAILINUX
MPOU3BEJICHUS PA3HOMMEHHBIX KOOPAMHAT, K KAHOHWYECKOMY Buy. [locTpoeHne KpuBbIX B
MOJISIPHBIX KOOpAMHATAX, MPU NapaMeTPUUECKOM 3aIaHUH KPUBOIA.

15. Ilnockocts B R3, Buabl ee ypaBHeHUsl. B3aumHoe pacnonoxeHue JByX IIOCKOCTEH.
VYrnoseie cootHomeHus. [Ipsimas B mpoctpancTBe. KaHoHMUeckue, mapaMeTpuyeckue, oomme
ypaBHEHUs MIPsIMOI. B3anmMHOe pacmosioxeHue AByX MPSIMBIX, YTJIOBBIE COOTHOIICHUS MEXTY
HUMU.

16. ITpsimas u miockocTh B ipocTpaHcTBe R3. B3auMHoe pacnonoxkeHue npsMon u
IJIOCKOCTH, YTJIOBbIE COOTHOILIEHHE MEX Ty HUMU. DOpMyIibl paccTOSHUSA OT TOYKH J10
IJIOCKOCTH, OT TOUYKH JI0 MPSIMOM, MEXKy IByMs CKpellluBaroumMucs npsiMbiMu. [loBepxuoctu
BTOPOTO MOPSsiIKA (JUTUTICOU]T, TApaOaION b, TUIIEPOOIOUIBI, IMITHHIPHYSCKAS U
KaHOHHUYECKHE MIOBEPXHOCTH, MOBEPXHOCTHU BpaleHus). [lnockocts u npsimast B Rn, ux
ypaBHEHHUS. [ HIIepmiiocKkocTs, €€ ypaBHEHHE, TMIEPIIOcKocTh B R2, R3.
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17. IlonsTue nuHeliHOro oneparopa A: Pn>Pm. Marpuua oneparopa. Beipaxxenue
KoOpauHaT o0pasa uepe3 KOOpAWHaTHI Mpoodpasza. CBsi3b MEXKIAY MAaTPHIIAMHU OIIEpaTopa MpH
nepexoJie ot oHOTo Oasuca k napyromy. [TogoO6HbIe MaTpuIibl. SAnpo u oOpa3 omneparopa. Panr u
nedeKT orneparopa, iX HHBAPHAHTHOCTH, CBSI3b. BBIPOKICHHBIE U HEBBIPOKJICHHBIE OTIEPATOPHI.
VYcnoBre HEBBIPOXKAEHHOCTH ornepaTopa. Onepanuu Haj JUHEHHBIMU OTlepaToOpaMu U
COOTBETCTBEHHO HaJ Ux Marpunamu. [lonstiue o6patHoro oneparopa.

18. CoOcTBeHHBIE 3HAYEHUS K COOCTBEHHbIE BEKTOPHI TMHEIHOTO OTepaTopa, OCHOBHbBIE
cBoiicTBa. Teopema cyIiiecTBOBaHUs COOCTBEHHBIX BEKTOPOB IS TIOOOTO orepaTopa B
npocTtpancTBe Cn. XapakTepuCTUUECKUN MHOTOUJIEH ONIEPATOPa €0 UHBAPUAHTHOCTb.
OTpicKkaHre COOCTBEHHBIX 3HAUEHUI U COOCTBEHHBIX BEKTOPOB oreparopa. CriekTp onepaTopa.
Omneparop npocToii cTpyKTypsbl. [IpuBeneHre MaTpuibl ornepaTopa NpocToil CTPYKTYpPhI K
JMaroHaJlbHOMY BUy. ['eomeTpuueckas nHTeprpeTanus JeHCTBUS onepaTopa npocToil
CTPYKTYPBHI.

19. IToHsiTHE MHBAPUAHTHOI'O MOANPOCTpaHCTBA. [[puBeneHre MaTpuLIbl TUHEUHOTO
orneparopa K KJIE€TOYHO-AraroHaiabHoMy Buay. CTpyKTypa Mpou3BOJIBHOrO oneparopa B Cn.
[TonsiTue ®OpAAHOBCKOM KJIETKH, >KOPJaHOBOM HOpMalIbHOUM (opMbl MaTpuilbl. [locTpoeHue
KaHOHMYECKOTo 0asuca (B MpoCTeHIIeM cirydae).

20. OCHOBHBIE KJIACChI JUHENHBIX ONEPATOPOB B €BKINA0BBIX IPOCTPAHCTBAX: CONPSKEHHBIH,
OpPTOTOHAJILHBINA (YHUTApHBII), CAMOCOIPSKEHHBIN, HOpMabHbId. CoNpsyKEeHHBIN onepaTop B
Cn u B Rn, ero marpunia B OHB, cBoiictBa. Teopema cyiiecTBoBaHUS U €IUHCTBEHHOCTH.

21. CummeTpuuHBbIi (camoconpskeHHbIN) onepatop B Rn . CBolicTBa COOCTBEHHBIX
3HaYeHUI U COOCTBEHHBIX BEKTOPOB. Teopema 0 CTpyKType CUMMETPUYHOIO OllepaTopa.
[IpuBenenue ero MaTpuilsl K AuaroHaiabHoMy Buay B OHB u3 coOCTBEHHBIX BEKTOPOB.

22. OproroHanbHbIi oneparop. CBoiicTBa n3omeTpun. HeobxoaumMble 1 JOCTaTOUHBIE
YCIIOBUSI OPTOTOHATIBLHOCTHU ornepaTopa. COOCTBEHHBIE 3HAYCHHS U COOCTBEHHBIE BEKTOPBI,
MaTpHuLbl opToroHanbHoro onepatopa B OHbB; cBoiictBa. CTpyKTypa OpTOrOHalIbHOIO
onepatopa B E1, E2, En.

23. Opmuros onepatop B Cn, ero cBoiictsa. [IpuBeneHne ero MmaTpulipl K 11aroHalbHOMY
BUy. YHUTapHBIN oniepaTop B Cn, ero cBoiictsa. [IpuBeaeHne ero MaTpuiibl K 1MaroHaJIbHOMY
BUJTY.

24. Onpenenenue KkBagpatuyHoi opmbl B En, MaTtpuiia kBaapaTU4HON (GOPMBI.
3HaKOONpPE/IeICHHbIE, 3HAKOTIOCTOSIHHBIE U 3HAKOIIEPEMEHHbIE KBaIpaTUYHbIE (DOPMBI.
Kpurepuit CunbBectpa (6€3 qokazarenbctBa). CBsi3b KBaIPATHUHBIX (POPM C THHECHHBIMH
oneparopam. [IpuBeneHne kBapatuaHoi GpopMel kK KaHOHHYeckoMy BUy. OO1iee ypaBHEHUE
¢urypsl Broporo nopsiaka. [Ipumenenne Teopun KBaapaTHUHBIX GOPM K 3aauam
AQHAJIMTUYECKOU F€OMETPHH.

25. ®usnveckre 1 SKOHOMUYECKUH 3a/1a4H, TPUBOAALINE K U] PepeHIInaTbHbIM
ypaBuenusim (V). 1Y nepBoro nopsiaka. ['eomerpuueckas uateprperaius Y u ero pemeHu.
[Tone manpasnennii. Meroa n3okinuH. 3agada Komm. Onpenenenne o011ero, 4acTHOTO U
ocoboro pemenus /Y. Teopema cymiecTBoBaHUS U €IMHCTBEHHOCTH perienus 3aaaun Komm Y
MEPBOTO MOPSAIKA, Pa3PEUICHHOIO0 OTHOCUTENIBHO MPOU3BOIHOM (J10Ka3aTENbCTBO C ITOMOIIBIO
teopembl banaxa). Hekotopsie Tunel /1Y nepBoro nopsijika, pemaemolie anaautudecku (Y ¢
pa3esAoIUMU IEPEMEHHBIMU, OMHOPOAHBIE 1Y nepBoro nopsuaka, nHennsie, 1Y bepnysm,
AV B nonubix quddepennuanax). Y BeIcIIUX MOPsIAKOB (TepMUHOIOTHS, 3a1a4a Ko,
oTpeJiesIeHue 00IIero U 4acTHOro perieHuii). Teopema cyiiecTBOBaHUS M €JMHCTBEHHOCTH
pemrenus 1Y n-oro mopsiaka, pa3penieHHOro OTHOCUTENLHO y(n) (0e3 moKka3aTenbCcTBa).
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26. 1V BpICIIUX TOPSAJIKOB, JOMYCKaIOLMe MOHMKeHUe nopsiaka (Henonnoe AY: Y,
CBOJIAIIMECS K PABEHCTBY ABYX TOYHBIX MPOU3BOAHBIX: JIY, OTHOPOAHBIE OTHOCUTEIBHO
HEU3BECTHOM (PYHKIINHU U €€ MPOoU3BOAHBIX). OJTHOPOIHBIE U HEOTHOPOAHbIE JINHEHHBIE
mudepennnanbable ypaBHeHus (cokpamenno OJIIY u HIIAY). Meroa Ditnepa mist OJIAY ¢
MOCTOSTHHBIMU KO3 dunmeHTaMu. MeTo1 Bapualuii pou3BOJIbHBIX MOCTOSIHHBIX Jutst HITJTY.

27. Tabnuia pekoMeHaanui nmogaodopa pemenuid HIIJIY ¢ mocrosHabIME KO3 D dUITMEHTaMH B
ciy4dae KBa3uMHorouieHa B npaBoit vactu HJIIY. Teopema o cynepnozunuu st HIIJIY.
Pemrenne HJIIY ¢ nepemenrbpiMu KO3 uimeHTaMu (B c1ydae U3BECTHOTO OJTHOTO PEIICHHS
cootBerctBytoniero OJIIY). 1Y Diinepa. [loacranoska Epyruna — ceenenne OJIIY x OJIAY c
HOCTOSIHHBIMU K03 punimenramu.

28. Cucrema /1Y B HopMasibHOU (hopMe (TEpMUHOJIOTHS, T€OMETpUYECKast 1 MeXaHHYEeCKast
unrepnperauust CIY u ee pemenuit, 3anavya Ko, onpeneneHust 00111ero 1 4aCTHOTO PEIICHUMA
CAY). Ananorust CIIY B HopManbHOU BeKTOpHOM dopme u 1Y nepBoro nopsijxa,
pa3peneHHOT0 OTHOCUTEIBLHO TIPOU3BOIHON HEM3BECTHOU (DYHKIIUU.

29. Pemienue CIY cBenenueM k onnomy VY Beiciiero nopsiaka. Pemenue CIY merogom
UHTETpUpyeMbIX KoMOuHaImii (onpenenenue neporo unterpana C/1Y, nuneitnas
HE3aBUCHMOCTh CHUCTEMBI MEPBBIX UHTETpaioB, oomuit uaterpan C/Y). Cummerpuunas hopma
3anucu CJ1Y, penieHne ee METOJIOM HHTETPUPYEMBIX KOMOMHAIUIA.

30. BekropHo-MaTpuyuHas opma 3arucu CUCTEMBI JIMHEHHBIX AuddepeHInaIbHbIX
ypaBuenuit (CJIAY): neoqnopoansie ypasuenue — CHIIIIY u ognopoansix — COJIJY.
Yr1BepxkaeHue: o tuHeHHOCTH nipocTpaHcTBa pemenuit COJIJIY; 06 nzomopduzme
npoctpancta peweHnit COJI/IY u npoctpaHcTBa n-MepHBIX BEKTOPOB (HauaIbHBIX YCIOBUM); O
cyuecTBoBaHuM 0asuca B mpocTtpancTBe pemeHuit COJIJLY. Teopema o cTpykType 061iero
pemenust COJILY.

31. Onpenenenre TMHENHOMN 3aBUCUMOCTH U JTMHEHHON HE3aBUCUMOCTH KOHEUHON CUCTEMBI
BEKTOP — QYHKIIMI CKAIPHOTO apryMeHTa. Y TBEPKICHHE 0 HEOOXOAMMOM YCIOBHH TUHEHHON
3aBHCUMOCTH KOHEYHOM CUCTeMbI BeKTOp-(GyHKuui. Onpenenuress BpoHckoro is penieHus
COJIAY YTBepxaeHue o HeOOXOMMOM U JOCTATOYHOM YCJIOBHUH JIMHEHHON HE3aBHCUMOCTH
coBokymnHoctu pemenuit COJIJLY.

32. Onpenenenue pynaamentaabHoi matpuiibl COJIILY, ee coiictBa (nuddepernuaibHo-
MaTpUYHOE ypaBHEHUE, HOPMUPOBaHHAs (pyHIaMEeHTalIbHAs MaTpHULIa, ONIPEIETUTENb
dbyHIaMeHTalbHOM MaTpullsl, 3anuck odmiero pemienus COJIAY ¢ momorisio
dbyHIaMeHTaIbHONU MaTpuIlbl). @opmyna JInyBHILIs.

33. Meron Diinepa mis pemenuss COJIY ¢ nocrosHHBIMU KO3 dUITUEHTaMH (CITydaii
HOTIAPHO Pa3IMYHBIX AEHCTBUTEIBHBIX KOPHEHN XapaKTEpPUCTUUECKOIO YPAaBHEHHUS; CIIydail
HaJIMYUS KPaTHBIX KOPHEN U KOMIUIEKCHBIX KOPHEH /Il CUCTEMBI MOPsiAKa HE 00JIee TPETHETO).

34. Teopema o ctpykrype obmero pemenust CHIIJIY. Merox Bapuaruii mpou3BOJIbHBIX
noctosHHBIX s pereruss CHJIAY. Teopema o cynepnosuriuu pemennit CHIIIY. @opmyna
Kommu s CHIIY.

LMS-mnatdopma — He mperycCMOTpeHa

5.4 Copep:xaHue KOHTPOJIbHO-OLIEHOYHBIX MEPONIPUATHI 110 HANIPABJICHUAM
BOCIIMTATEIbHOM 1eATeIbHOCTH

Hamnpasnenue
BOCIIUTATEILHOU

Bun Texnonorus Komnerenit

BOCIIUTATEILHOU

BOCIIMTATEILHOU

Hs1

Pesynbprar
bl

KonTpoJsbHo-
OLICHOYHBbIE
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JACATCIIBHOCTHU

ACATCIIBHOCTHU

ACATCIIBHOCTH

o0OydeHus

MepOonpusiTUs

[Tpodeccnonanpa
0€ BOCIIUTaHHE

y4eOHO-
HCCJICIOBATEIIBCK
asi, HAy4HO-
HCCIICIOBATEIBCK
ast

Texnonorus
CaMOCTOSITEJIbHOM
paboThI
TexnoJorus
aHaau3a
o0pa3oBaTebHBIX
3a71a4

OIIK-2

3-1

Homamrass pabota
Ne 1

Homamrass padota
Ne 2

Jomamrass pabora
Ne 3

Homamrass pabora
Ne 4

KonTponpHas
pabora Ne 1
KonTponbpHas
pabota Ne 2
KonTponbHas
pabora Ne 3
KonTponbHas
paborta Ne 4
Jlexumum
[IpakTuyeckue/cem
MHApPCKHE 3aHSITUS
OK3aMeH
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