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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
[enssMu OCBOCHUS AUCHUIUIMHBI SBJISIFOTCS COBEPILIEHCTBOBAHUE YPOBHS (PyHIaMEHTAIbHOM
MOJTOTOBKHU O JIMHEHHOH anredpe 1 aHAINTHYECKON reOMEeTprH, HE00X0AUMOTO ISl U3yYeHHUS psilia
JIPYTrUX MaTeMaTHYECKUX U MEXaHMUECKUX AUCLUUILINH; TPHOOPETEHNE TBEPABIX HABBIKOB PEIICHHUS 33134 B
o0acT anreOpsl ¥ TeOMETPUU, HEOOXOJUMBIX IS TIOTY4eHUs MPO(eCcCHOHANBHBIX KOMITETCHIINH.

3aﬂa‘{aMI/I OCBOCHMS NVCHUILIMHEL ABJIAIOTCA IMPUMCEHCHHUC OCHOBHBIX MMOHATHH U MCTOAOB
JIMHEHHOM anre6pLI 1 aHAJIMTHYECKOU IrCeOMETPHUU IJIA UCCIICAOBAaHUA U PCIICHUA 3ala4 MAaTEMATHUKH, a
TAaKXE 3a1a4 MCXaHHUKU U I/IH(l)OpMaTI/IKI/I.

2. [lepeyeHb MIIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 JMCHHUILINHE (MOAYJ/II0), COOTHECEHHbIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAMMCHOBAHHUC
KOMIICTCHIIM U

KOI[ N HAUMCHOBAaHHEC
HHIUKaTOpa JOCTHXKCHUA
KOMIICTCHI U

[Tnanupyemsble pe3ynbTaThl O0y4eHUs O
JTUCIUILINHE, 00eCTIeYNBAIOIIUE IOCTHKEHUE
IJIAHUPYEMBIX pe3ysbTaToB ocBoeHuss OITOIT

OIIK-1 Cnocoben
PUMCHSTh
€CTeCTBEHHOHAYYHBIEC U
OOLIEMH)KEHEPHbIE 3HAHUS,
METO/bl MATEMATHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS,
TEOPETUYECKOTO U
IKCIIEPUMEHTATBHOTO
UCCIICIOBaHUS B
po(hecCHOHATTLHOM
JeSITeTbHOCTH

OIIK-1.2 Ocymectsisier
BbIOOpP MeTo1a
MaTeMaTHYECKOT0 aHAIIN3a U
MOACIINPOBAHUA JJIA PCUHICHUA
chopmMynupOBaHHOM 337241
npodeCcCHOHAILHON
JeSITeTbHOCTH

3Haer
0a30BbIE IMOHATHSI U OCHOBHBIE TEXHHUYECKHE
IPUEMbI MATPUUHOM anredppl, aHATUTUUYECKON
TF€OMETPUH, TEOPUHM JIMHEHMHBIX IPOCTPAHCTB,
JMHENHBIX IPe0Opa30BaHUM, TEOPUU
KBaJIpaTUYHBIX GOpM;

ymeeT
HCIIOJIB30BaTh AITOPUTMHUYCCKUC IMPUEMBbI
pPeIICHUA CTAHAAPTHBIX 3a1a4 U BI)Ipa6OTaTI)

CIIOCOOHOCTh ~ T'€OMETPUYECKOTO0  BHJICHUSA

(hopMapHOTO anmapaTa JUCIHUILTAHBI 1
dbopMann3oBaTh B TEPMHHAX JUCIHILTAHBI
3a7a4M T€OMETPUYECKOT0 M AHAIMTHYECKOTO
Xapaxkrepa;

BJIajIeeT
- CTaHJApTHBIMH METOJaMHM U MOJEIAMU
JUHEHHOW  anreOpbl W AHAIUTUYECKOM

TEOMETPUHU U UX
IIPUMEHEHUEM K PELLIECHUIO IIPUKIIAAHBIX 3aa4;

- HaBbIKAaMM MaTeMaTH4ecKOH (opMalu3aiuu
MPUKJIAHBIX 33734,

- AQHAIM30M W UWHTEpHpETalned peleHun
COOTBETCTBYIOIIMX MaTEMAaTUYECKUX MOJIEIIEH.

3. Yka3anue MecTa JUCHMILIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl
Jannast mucruruinHa (MOyib) BKIoueHa B brok «/lucuumnuael, Moaynu» b1.0.13.02 ocHoBHO#
npodeccnoHaabHON oOpa3oBarenbHOi nporpammsl 09.03.02 MHopMaimoHHbIe CHCTEMBI M TEXHOJIOTUHU U
OTHOCHUTCS K 00s13aTeJIbHOM YacT y4eOHOro IIIaHa.
3HaHMe IPOrpaMMbl CPEHEH IKOJIBI 0 BCEM MaTeMaTUYECKUM JTUCHHUTIIIMHAM.
Brnanenue TeopeTnueckuM MaTepHalioM JTUCHUIUIMH alre0pbl 1 T€OMETPHH.
YMeHue peniate 3a/1a4u 10 3TUM JUCLUITIIUHAM.

[Tocnenyromme TUCIUTIITAHBI

KOI[ U HAMMCHOBAHUC UHUKATOpA
JOCTHIXCHHA KOMIICTCHIIMH

1 |[Auddepenunanbable ypaBHEHUS

OIlK-1.2

2 TexHuueckas MeXaHUKa

OIIK-1.3, OIIK-1.4, OIIK-1.5




KoMiuiekcHbIN aHanns

OIIK-1.2

Teopust BEpOATHOCTEN U MaTEMATUYECKAs] CTATUCTUKA

OIIK-1.2

YncneHHbIE MCTOAbI

OIIK-1.2, OIIK-6.1

JInHENHOE ¥ HETMHEWHOE MPOrpaMMUPOBAHUE

OIIK-2.3, OIIK-1.4

KOMHBIOTepHOG 1 MaTEMaTH4CCKOE MOJACIIMPOBAHUC

OIIK-8.1, OIIK-2.2, OIIK-3.2

o |IN|J]OOj]Oo| B~ ®

KoneuHo31€MEHTHEIC IpOrpaMMHBIC KOMITJICKCBL

OIIK-2.1, OIIK-2.4, OIIK-2.5

4. O0beM TUCHHUILUIHHBI (MOYJIfA) B 3a4€THBIX €IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
YacoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4alomuxcs ¢ npenogaparesieM (o BUAaAM y4eOHbIX

3aHATHA) M HA CAMOCTOSITEJIbHYIO PA00TY 00y4ar0IUXCs

Cemectp
W3 Hux yacel Ha
Bun yue6Ho# paboTh Beero MIPAKTUYECKYIO
Hacos TIOATOTOBKY 1 2
KonTakTHas padora 128 64 64
Jlexmonnsie 3ansatus (JIek) 48 0 32 16
[MpakTrueckue 3ansatus (I1p) 80 0 32 48
Hnasi KOHTaKTHas pa6oTa, B TOM YHCJIE: 2,1 1,05 1,05
KOHCYJIBTAIIMU TI0 KYpPCOBO paboTe (TIPOeKTy), 0.8 0.4 04
KOHTPOJIbHBIM paboTam (PI'P) ' ! '
KOHTaKTHas paboTa Ha aTTeCTAIMIO (Cava 3a4era,
3ayeTa C OLICHKOM; 3allUTa KypCOBOM paboThI 0,8 0,4 0,4
(mpoexTa); cnaya KOHTPOIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIMIO B CECCHIO
(KoHCYMBTAINS TIEpe/T SK3aMEHOM H cada 0.5 0,25 0,25
Yachl HA KOHTPOJIb 35,5 8,75 26,75
CamocrositesbHast pagora (CP) 1224 70,2 52,2
O0611as TPY10eMKOCTH JUCIUNIITUHBI (MOTYJIs1)
qachl: 288 144 144
3a4YeTHbIEe eAMHHUIIbI: 8 4 4

5. Conep:xaHue THCHHILITMHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE 110 pa3iesnaM (TeMaM) ¢ yKa3aHUueM
OTBEJI€HHOT0 HA HUX KOJIHYECTBA aKaJIeMHUYeCKHUX YaCOB U BHIOB y4eOHbIX 3aHATHIA

5.1. TemaTrueckuii MiaH JUCHUILIMHBL (MOJTYJIs)

Konrakthas pabora (1o yueOHbIM
3aHATHAM), Jac. Kon
WHIUKATOP
£ a
3| nexumm I13 JIP Bcero,
Ne Paznensl IMCIAIUTHHEL g CP yac JIOCTHIKEHU
(o] .
Q M3 HUX M3 HUX N3 HUX A
Ha Ha Ha KOMIICTCHI]
MPaKTHU- MpaKTU- MpaKTU-
Beero YECKYIO Beero YECKYIO Beero YECKYIO 1
moaro- oaro- oaro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. KommiekcHele uncna
W MHOTOYJICHBI
eHCTBUS HaJT KOMIUICKCHBIMH
1.1, |2 . 1 8 10| 18 |oOmK-12
yuciaMu. MHOTOUYJICHBI
2. |2 paznen. MaTtpuusl u
ONPEICTUTENH.
2.1. | leficTBUSs HaA MaTpULIAMU 1 2 2 8 12 OIIK-1.2




Onpenenureny U UX CBOMCTRBA.

2.2. 4 8 16 OIlK-1.2
Teopema pa3noxeHus
23 O6parnas matpura. Panr 4 8 16 OITK-1.2
MaTpPHUILIBI.
3. |3 pasznmen. Cucrembl IMHEHHBIX
YpaBHEHUU
31 Cucrembl JMHEHHBIX 4 8 16 OITK-1.2
ypaBHEHHHA
3.2. |Merton I'aycca 4 10,2| 16,2 | OIIK-1.2
33 OI[HOPO,Z[HBIG CHCTEMBI 9 4 OIK-1.2
JIMHEHHBIX YpaBHEHUIH
CobcTBeHHbIE UnCia U
3.4. | coOCTBEHHBIE CTOIOIIBI 4 6 12 OIlK-1.2
MaTpPHIIBL.
4. |4 pa3nen. BekropHas anre6pa
CucremMpl KOOpUHAT Ha
4.1. | npsAMoOH, Ha TUIOCKOCTH, B 2 OIIK-1.2
IPOCTPAHCTBE.
42 Jluneiinble onepanuu HaJ 5 OINK-1.2
BEKTOPaMH.
IIpoexunu BEKTOpa HA OCh.
4.3. [OcHoBHas TeopeMa BEKTOPHOI 6 8 OIIK-1.2
anreopsl.
CkanspHoe, BEKTOpHOE,
4.4, | cMelIaHHOE TTPOU3BEICHUS 6 12 OIlK-1.2
BEKTOPOB.
5. |5 pa3nen. MHas KOHTaKTHAs
paborta
5.1. | Unas xoHTakTHAas pabota 0,8 | OIIK-1.2
6. |6 pa3aen. Kontpoins
6.1. | 3auérCOn 9 OIlK-1.2
7. |7 pazmen. AHauTHYECKAs
TeOMETPHsI Ha TUIOCKOCTH
7.1. | [IpsimMast TMHUS HA TUTOCKOCTH 6 6 12 OIlK-1.2
79 Kanonnueckue ypaBHeHHs 4 4.2 8.2 OIK-1.2
KPUBBIX BTOPOTO MOPSIKA
HccnenoBanue ypaBHEHHs
7.3. | BTOpoii crenenu. [Tocrpoenue 8 10 18 OIIK-1.2
€ro reOMeTpUIECKUX 00pa3oB.
8. |8 pa3zmen. AHauTHYECKAs
T€OMETPHS B IPOCTPAHCTBE
81 [IpsiMast 1 MIIOCKOCTH B 8 5 14 OIK-1.2
MIPOCTPAHCTBE
HccnenoBanne ypaBHEHUS
BTOPOM CTETIEHU OTHOCUTEIHHO
8.2. | Tpex mepeMeHHBIX. 12 10 22 OIIK-1.2
Knaccudukanus nosepxHocTei
BTOPOTO MOpPSAKA.
9. |9 paznen. JIuneitnsle

IIPOCTPAHCTBA




AKCHOMBI TUHEHHOT O
9.1. 2| 2 2 4 OIIK-1.2
IPOCTPAHCTBA
basuc u KoopIMHaTHI.
9.2. bA 2| 4 6 4 | 14 |ONK-1.2
Pa3mepHOCTh MpoCTpaHCTBA.
9.3. | EBKJIMIOBBI MPOCTPAHCTRA. 21 2 2 4 8 OIIK-1.2
10. |10 pa3nen. JIuneiinsie
npeoOpa3oBaHMs
101 Ornpezenenre TMHEUHOTO
"~ | mpeoOpa3oBaHus U €ro 2| 2 2 OIIK-1.2
MaTpuyHas Gopma
102 BripoxaenHnoe u
"~ | HEBBIPOXKJICHHOE JIMHEHHOE 2 2 2 OIIK-1.2
npeoOpa3oBaHKe
103 CoOcTBEHHBIE BEKTOPHI U
"~ | cOOCTBEHHBIE 3HAYCHUS 2| 2 4 6 OIlK-1.2
JMHEHHOTo mpeoOpa3oBaHusl.
10.4 KBaaparuunbie GopMEI. 2| 2 4 6 OIlK-1.2
11. |11 paznen. Unas koHTakTHAs
pabora
11.1. | Unas xoHTakTHas paboTa 2 0,8 | OIIK-1.2
12. |12 pa3znen. Kontpoisb
12.1 | Dksamen 2 27 OIIK-1.2
5.1. JIexuun
Ne | HaumenoBanue pazaena .
. HaumenoBanue u kpaTkoe coaep:kaHue JIEKIUi
pasn U TeMBbI JICKIIH
Marpuusl. Buael matpun. JledcTBus Hal MaTpULlaMU.
Martpuna u ee pazmepsl. Buasl matpuil. TpancnoHupoBaHHe MaTPHIIBI.
5 HeﬁCTBI/IH HaJ CI/IMMeTpI/I‘{Ha}I
MATPHIIAMH Matpuna. CiokeHre MaTpull U CBOMCTBA ONEpaIiy CIOKEHUS.
YMHOXk€eHUE MaTPUIIbl Ha YUCIIO.
YMHoxkeHue Matpul. CBOKCTBA onepanuy yMHOXKEHHUS.
Onpenenurenu u ux cBoicTBa. Teopema pas3noxkeHus.
Onpenemuteny n ux | ONpeenuTen BTOporo U TpeThero nopsiakos. IlepecraHoBku u3
3 cBoiicTBa. Teopema | HATYypaJbHbIX YUCEIL.
Pa3IoKeHHs Ornpeznenenue onpeaenuTesns Tpou3BOIbHOrO nopsaka. CroiicTBa
onpenenuteneil. Teopema paszioxeHusl.
OO6parnas maTtpuiia. Panr MaTpuirsI.
4 O6parHas MaTpura. | BerYucieHne 0OpaTHON MATPHIIbI Yepe3 CO3HYI0. MHUHOPbI MaTPHIL.
PaHT MaTpUIIBL. Ornpezenienne panra MaTPHUIIbl, €T0 BEIYHCICHUE C TTOMOIIBIO
AJIEMEHTAPHBIX TPEOOPa30BaAHUM.
®opmynsl Kpamepa. Teopemsl Kponekepa-Kanennu.
PaBHOCHIIBHOCTE CHICTEM JTMHEWHBIX ypaBHeHUH. [IpeobpazoBanus, He
HapylIarllie paBHOCUIBLHOCTh. Onpe/ielIeHHbIe, HEONPEI1eIEHHbIE
HECOBMECTHBIE cUCTeMBbl. Pacimmpennas marpuiia cucreMbl. Heobxonnmele
5 CHCTeMbI TUHEHHBIX | A IOCTaTOYHBIE YCIOBHS CYILIECTBOBAHUS PEIICHUN CUCTEMbI JIMHEHHBIX
ypaBHEHM ypaBuenuii (I reopema Kponekepa-Kanemnnu). CBoOoHbIE U Oa3UCHBIE
nepemenHsble. || reopema Kponekepa-Kanennu. Cuctema ypaBHeHUH ¢
KkBaapaTtHoM MaTpuuei. Teopema Kpamepa o BBIYMCIEHUH peIIEHUN
CUCTEMBI ypaBHEHUI ¢ HEOCOOO! KBaApaTHONW MaTPULIEH.




Meron I'aycca

Meron I'aycca
AJTOPUTM TTOCIIEIOBATEIHLHOTO NCKIIIOUYCHHSI TIEPEMEHHBIX - MeTO/I [ aycca.
Hcnonb3zoBanne metoza ["aycca i1 Hax0XIeHUst 0OpaTHOW MaTPHITBI.

OaHOPOIHBIE CUCTEMBI
JIMHEWHBIX YpaBHEHUMN

OHOPOIHBIE CHCTEMBI

Heo0Oxonnmoe n

JIOCTaTOYHOE YCJIIOBUE CYIIECCTBOBAHUS PEIICHUI OJTHOPOJTHON CHCTEMBI.
dyHIaMeHTalIbHAS CUCTEMA PEIICHUH OJTHOPOJTHON CHCTEMBI.

CoOCTBEHHBIE YHCHA U
COOCTBEHHBIE CTOJIOLIBI
MaTpPHIIBL.

CoOcTBeHHBIE YUClia B COOCTBEHHBIE BEKTOPHI KBaIpaTaHBIX MaTPHUIL
Onpenenenne cOOCTBEHHOTO YHCIIa MATPUIBI U COOTBETCTBYIOIIETO EMY
COOCTBEHHOTO CTOJI0IA. XapaKTePUCTUIECKOE YPaBHEHUE
XapaKTEPUCTUYECKUI ITOJTMHOM MaTpullbl. JIMHEHAs HE3aBUCU-MOCTD
COOCTBEHHBIX CTOJIOIIOB, COOTBETCTBYIOIIUX PA3IMYHBIM COOCTBEHHBIM
YHCITaM.

CucreMbl KOOpIAUHAT Ha
MPSMOM, Ha TJIOCKOCTH,
B IIPOCTPAHCTBE.

CucreMbl KOOpIMHAT HA MIPSIMOM, Ha INIOCKOCTH, B IIPOCTPAHCTBE.
JlexapToBbI CHCTEMBI KOOPAMHAT Ha IPSMOM, Ha IUIOCKOCTH, B
npocTtpancTBe. HanpaBineHHbINH OTPE30K B IPOCTPAHCTBE U €T0 MPOEKIIUS
Ha OCb.

Paccrostnue Mexny AByMsl TOUKaMH B IIPOCTPAHCTBE.

Jlenenue orpe3ka B 3a1aHHOM oTHoweHUH. [lonsipHas, chepuyeckas u
LWIMHJPUYECKas CUCTEMbI KOOPJMHAT.

10

JIunelHbie onepanuu
HaJl BEKTOpaMHU.

JInHeliHbIe onepanuy HaJl BEKTOPaMU.

[TonsiTe reoMeTpuueckoro Bekropa. PaBencTBo BekTopoB. CBOOOAHbBIE
BekTopa. Jlnnua Bexktopa. OpT Bektopa. Hynb-Bektop. Konneapusie
BekTopa. Cnoxxenne BekTopoB. [IpaBuio napamienorpamma. [IpaBuiio
TpeyroiabHuka. CBOICTBa onepanuii ClIokKeHUs. Y MHOKEHNE BEKTOpa Ha
ymciio. CBOMCTBO onepany yMHOKEHUS! BEKTOpa Ha 4ncio. BeipaxeHue
BEKTOPA YEpe3 €ro OpT U €ro JUIMHY. Y CJIOBUE KOJUIMHEAPHOCTU BEKTOPOB.

11

IIpoexkunu BekTOpa Ha
ocb. OcHOBHasI TeopeMa
BEKTOPHOM anreOpsbl.

[Tpoexunu BekTopa Ha ock. CocTaBisrOIIas BEKTOpa 1o Jiocu. OCHOBHas
TeopeMa BEeKTOPHOU anreOpsbl.

COCTaBJ'ISII-OH_II/Ie BCKTOpPA IO OCH. HpOCKI_II/II/I BCKTOpA Ha OCb. TeOpeMbI 0
MMPOCKIHUAX:

BBIPAXKCHUC MTPOCKIHUU BEKTOPA UCPE3 €ro AJIMHY U KOCUHYC yIJla MCKIAY
BCKTOPOM H OCBIO;

BBIPAXKCHUC MTPOCKIHNU BEKTOPA Ha OCh UCPE3 KOOPANHATHI TPOCKIHUU €TO
KOHIIa U €ro Havualla Ha JaHHYIO OCb; IPOCKIHA CYMMBbI BEKTOPOB,
MMpoeKIUA IMPOU3BEACHHN A BEKTOPA Ha YHUCJIO; BBIPAKCHUC COCTaBJISOLIECH
BCKTOpA 11O OCH 4€PE3 €ro MpOCKUUI0 Ha OCb U OPT JTAaHHOH OCH.
BBIpa)KeHI/IC BCKTOpA

qepe3 €ro MPOCKIHUU HAa TPU B3aUMHO ICPIICHAUKYIIAPHBIC OCU - OCHOBHAA
TCOpCMa BCKTOpHOﬁ anrerLI. I[eKapTOBBI KOOpAWHATHBI BEKTOpA.
HanpaanﬁomHe KOCHUHYCBI BEKTOPA. BBIpa)KeHI/IC JAJIMHBI BEKTOPA 4Y€pe3
€TI0 IMPOCKI MU HA TPU B3aUMHO IICPICHAUKYIAPHLIC OCH. CBOMCTBO
HAaITpaBJIAIOIHUX KOCHUHYCOB.

12

CxansapHoe, BEKTOPHOE,
CMELIaHHOE
MIPOU3BEACHUSA
BEKTOPOB.

CkansipHOe, BEKTOpPHOE, CMEIIIAaHHOE TIPOU3BEICHUSI BEKTOPOB.
basuc B reomeTpuiueckoM MpoOCTPaHCTBE.

Omnpenenenue CKaasipHOTO IPOU3BEICHUS BEKTOPOB U €T0 CBOMCTBA.
BripaskeHune cKatsipHOTO MPOU3BEICHHUS Yepe3 MPOEKIIUH BEKTOPOB-
COMHOXHTENEH Ha TPH B3aUMHO MEPIEHIUKYISIPHBIE OCH. Y CJIOBHE
MEPIeHIUKYIIPHOCTH BEKTOPOB. JIeBast U mpaBasi TPOMKU BEKTOPOB.
Ornpenenenue




BEKTOPHOT'O ITPOU3BE/ICHUSI BEKTOPOB U €ro cBOMCTBA. BripaxeHue
BEKTOPHOT'O ITPOU3BE/ICHUSI BEKTOPOB Yepe3 MPOEKIIMH BEKTOPOB-
coMHOxuTelnel. KomrmanapHocTh BEKTOpOB. CMEIIaHHOE MPOU3BEICHUE
TpeX BEKTOPOB U €ro CBOWCTBA. BripaxkeHre cMeIIaHHOTO TPOU3BEICHUS
BEKTOPOB

yepes MPOEKINH BEKTOPOB-COMHOKHUTENEH. Y CIIOBUE KOMIUIAHAPHOCTH
BEKTOPOB. JInHelHas 3aBUCUMOCTb U JIMHEHAs HE3aBUCUMOCTh BEKTOPOB.
YcnoBue TMHEHHON HE3aBUCUMOCTH JIBYX BEKTOPOB, TPEX BEKTOPOB. bazuc
B IIPOCTPAHCTBE T€OMETPUUYECKUX BEKTOPOB.

20

AKCUOMBI JIMHEUHOT'O
MIPOCTPAHCTBA

AKCHOMBI TUHEHHOTO TPOCTPAHCTBA.

[TonsiTe BEKTOPHOTO (JIMHEHHOT0) MPOCTPAHCTBA. AKCHOMBI TMHEHHOTO
IPOCTPAHCTBA U CIEACTBHS U3 HUX. [[puMepbl BEKTOPHBIX MPOCTPAHCTB:
IIPOCTPAHCTBO N-MEPHBIX CTPOK (CTOIOLOB) 351eMeHTOoB nosei R u C.

[TpocTpaHCTBO reOMETPUUYECKUX BEKTOPOB, IPOCTPAHCTBO MHOTOWICHOB
CTETICHH, HE TIPEBOCXOIAIIEH I, IPOCTPAHCTBO HENPEPHIBHBIX (PYHKITHIA.

21

basuc u KoopIMHATHI.
PasmepHoCTh
IIPOCTPAHCTBA.

bazuc n KOOpAHUHATLI. Pa3MepHOCTL IMPOCTPAaHCTBA.

JInHeitHas 3aBUCUMOCTD Y JIMHEHAs HE3aBUCUMOCTD 3JIEMEHTOB
BEKTOPHOr0 IpocTpancTBa. OnpezeneHue 0a3uca JMHEHHOTO
npocTtpancTBa. KoopanHaTel BEKTOpa OTHOCUTEIBHO 33JaHHOTO

Oa3uca B IMHEHHOM IPOCTpaHCTBE. ENMHCTBEHHOCTH pa3iioKeHUsl BEKTOpa
no 6aszucy. OnpezeneHne pa3sMepHOCTH JTUHEHHOTO MTPOCTPAHCTBA.
Beruncnenue pazMepHoOCTEH pa3IMYHBIX MPOCTPaHCTB. M3oMopdu3m
BEKTOPHBIX MPOCTPaHCTB. M30MOp(HOCTH BemecTBEHHBIX N-MEPHBIX
JMHEHHBIX pocTpaHCTB. [IpeoOpa3oBanue 6a3uca KOHEYHOMEPHOTO
BEKTOPHOTI'O ITpocTpaHcTBa. MaTpuia

nepexojia oT 0JIHOTO 6a3uca k apyromy. [IpeoGpazoBanue KOOpAUHAT PU
npeoOpazoBaHuu Hazuca

KOHEYHOMEPHOI'O BEKTOPHOT0 IIpocTpaHcTBa. [IoHsATHE oampocTpaHcTBa.
JluneliHast 060J104Ka 3JIEMEHTOB MpocTpaHcTBa. CyMMBI U ITepecedeHust
MOANPOCTPAHCTB. PaznokeHne IMHEWHOTrO MPOCTPAHCTBA B MPAMYO
CYMMY HOJIIPOCTPAHCTB.

22

EBxnuagoBbI
IIPOCTPAHCTBA.

EBKIIMIOBBI IPOCTPAHCTBA.

BemecTBeHHBIE €BKINOBBI IpOCTpaHcTBa. CKaNsipHOE IPOU3BEICHUE
3JIEMEHTOB BELIECTBEHHOI'0 BEKTOPHOIr'0 IIpocTpaHcTBa. HepaBeHCTBO
Kommu-bynsikosckoro. Martpuna ['pamma 111 BEIIECTBEHHOTO €BKIN0BA
npocrpancTsa. Hopma snemenTa BEKTOPHOTO IMMPOCTPAHCTBA.
HopmupoBanHoe BeliecTBeHHOE MPOCTpaHCTBO. OPTOHOPMUPOBAHHBII
0a31c KOHEUHOMEPHOT'O €BKJINJI0BA IIPOCTPAHCTBA U €r0 CBOMCTBA.
Anroputm oproroHanuzanuu. OpToroHaibHOE TOMOJTHEHHE
MOJMPOCTPAHCTBA €BKJIMJ0BA MpocTpaHcTBa. VI3oMopdu3m 3BKINIOBBIX
IIPOCTPAHCTB.

23

Ornpenenenue
JIMHEHUHOT O
npeoOpa3oBaHuUs U €ro
MaTpu4Has popma

Onpenenenue TMHENHHOTO MpeodpazoBaHMsl U €ro MaTpu4Has popma
JleiicTBus HaJ MpeoOpa3oOBaHUSIMU.

Onpenenenue nuHeitHOTO NpeodpazoBanus. Ero npencrasneHue B
MaTpuuHoil hopme. [IpeobpazoBanue MaTpHIIbI TUHEHHOTO
npeoOpa3oBaHus MpH Nepexo/ie K HOBbIM Oa3ucaM. [leiicTBus Han
peoOpa3oBaHUSIMHU.

24

BeIpoxxenHoe u
HEBBIPOXKJIEHHOE
JIMHEWHOE
npeoOpa3oBaHue

BripoxieHHOE 1 HEBBIPOKICHHOE JIMHEHOE peodpa3oBanue. OOpaTHOE
npeoOpa3oBaHue.

BripoxaeHHOE ¥ HEBBIPOXKICHHOE JTUHEHHOE peoOpazoBanue. ObpaTHOE
npeoOpa3zoBaHue u ero Mmarpuia. Heooxomgumoe u




JOCTaTOYHOE yCJIOBHE OMEKTUBHOCTH JIMHEWHOTO MTpeoOpa3oBanus. Sapo
JTUHEWHOTo npeoOpazoBanus. PanT muHelHOTO TpeoOpa3oBaHus.

25

CoOcTBeHHBIE BEKTOPHI
1 COOCTBEHHBIC
3HAYCHUS JIMHEHHOTO
npeoOpa3oBaHuUs.

CobcTBEeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS JINHEHHOTO
peoOpa3oBaHuUs.

XapakTepUCTUYECKUI MHOIOWIEH JIMHEMHOT O IIpeoOpa3oBaHusl.
CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIEC 3HAUCHUS IMHEHHOTO
npeobOpasoBanusi. KaHoHMuYecKuil BUJ TUHEHHOTO MpeoOpa3oBaHusl.
XKopnanosa hopma KBaipaTHOI MaTPHUILIBI.

[Ipumeps! nuHENHBIX peoOpa3oBaHUil.

26

KBanparuunbie opMBl.

KBangparuunbie GOpMBI.

KBangparuunbie GopMBl.

3aKkoH MHepIHH KBagpaTHIHbIX Gopm. Kpurepuii CunbBectpa.
3HaKOOIIpeIeTICHHbIE, 3HAKOIEPEMEHHbBIE, 3HAKOIIOCTOSIHHBIE
KBagpaTtuuHbie Gopmbl. [IpuBenenue kBaapaTuyHON HOPMBI K CymMMe
KBaJpaToB, MeToA Jlarpanxa. 3aKOH HHEPIMU KBAJPATHUYHBIX (OPM.
Kpurepnii CunbpBecTpa 3HAKOOTIPEIEICHHOCTH KBAIPATUYHON (OPMBI.

5.2. IlpakTudeckue 3aHsITHs

HaumenoBanue pasaciia

No .
aayr| P TEMBL IPaKTHHIECKIX HanmenoBanwue 1 cosiep:kaHre MPAKTHICCKUX 3aHATUN
P 3aHATHI
JleficTBUS HaJl KOMIUIEKCHBIMU YuCIaMu. Perienue ypaBHenuit 2-oit , 3-eit
u 4-ol creneHen
Anrebpanyeckasi 1 TPUTOHOMETpUYecKast (POPMbI KOMILIEKCHOTO YHCIIA.
YMHOKEHUE U JISJICHHE KOMIUICKCHBIX YHCEN B alnre0pandeckoit popme.
. Tpuronomerpudeckas opMa KOMIUIEKCHOTO YHCTa. Y MHOXKEHUE H
HeicTeus Hax JeJIEHNE KOMILIEKCHBIX YUCEN B TPHTOHOMETPUYECKOM (hopMe.
1 KOMIUICKCHBIMH Bo3BeieH1e KOMILIEKCHOTO YUCIIa B LeNyIo cTenensb. dopmyna Moaspa.
yrciaMi. MHOTOWIEHB! | {f;pneueHme KOpHS

13 KOMIUIEKCHOT'O YHCIIA.
Kpatnsie kopau. OcHOBHasI TeopeMa anredpbl KOMITJIEKCHBIX YHCET U
crneactBue u3 Hee. Teopema Buera. Pa3nokeHre MHOTOWIEHOB Ha
MHoxutenu. @opmynsl Kopaano.

) JleiicTBus Haq JelicTBus Ha MaTpUIlaMU.

MaTpHIaMH CrnoxeHue ¥ YMHOKEHUE MaTpPHIIL.
OHpeI[CJ'H/ITCJ'H/I U UX Brruncienue OHpeHCHHTCHeﬁ
3 coiicTBa. Teopema | Bbrumcienue onpenenureseit 2-ro u 3-ro nopsikos. Beraucnenue
pasoKeHHs ompexaenuteneid 4-ro, 5-ro, 6-ro nmopsAaKoB. OnpenenuTeny Nopsaka n.

Boruncnenmne o6paTHON MaTpHIIbL.

A OG6paTHAs MATPHILA. Brruucrienue panroB MaTpuil.

Panr matpuis!.

Boruncnenne oOpaTHON MaTpHIbl Yepe3 COIO3HYI0. BhluncieHne paHros c
MIOMOIIBIO MIEMEHTAPHBIX IPe0Opa30oBaHUI




CucreMsl JIHHEHHBIX
ypaBHEHUH

Pemienue cucrem ¢ KBaApaTHON MaTpulied. AHAIU3 CUCTEM C
MIPOU3BOJIHON MaTPULIECH.

Pemienue cuctemsl ¢ KBapaTHOW MaTpULE. AHAJIN3 COBMECTHOCTHU U
HEOIPEEIEHHOCTH CUCTEMBI C TPOU3BOJIBHON MaTPHULICH.

Meron I'aycca

Pemenue cucteM METOI0M UCKITFOUCHHS TIEPEMEHHBIX
Penrenne mTMHENHBIX CUCTEM.

OHOPOHBIE CUCTEMBI
JIMHEHHBIX YPABHEHUN

Pemenne OOHOPOJHBIX CUCTCM
Pemenne OOHOPOJHBIX CUCTCM

CoOCTBEHHBIE YUCIa U
COOCTBEHHBIE CTOIOLIBI
MaTpHULIBL.

CoOcTBeHHBIE YUClia U COOCTBEHHBIE BEKTOPBI KBaIPATHBIX MaTpPHUIL
Omnpenenenne COOCTBEHHBIX YUCEN U COOCTBEHHBIX BEKTOPOB MaTPHI]
BTOPOTO ¥ TPETHETO OPSIIKOB.

15

IIpsiMas nuHuA Ha
IIJIOCKOCTH

IIpsiMast TuHUA HA IIIOCKOCTH

OO1ee ypaBHEeHUE NPAMOI. YpaBHEHHUE NPSAMOIL B OTpE3Kax.
KanoHnueckoe ypaBHeHUE IPAMOM. Y paBHEHUE NIPAMOU, IIPOXOASILEH
yepe3 JIBE€ TOUKH. YTOJI HAaKJIOHA MPSIMOH, ee YrioBoi K03 hUIueHT.
YpaBHeHUE NMPsIMO¥ ¢ yrioBeIM K03 dunmenToM. HopmanbHoe ypaBHeHHE
IPSIMOM.

Yroa Mexay AByMsl IPAMBIMU. Y CIIOBUS TapAJUIEIbHOCTH U
NEPIEHIUKYJIIPHOCTU MPSIMBIX.

Paccrostnue oT Touku 10 NpsAMoi. YpaBHEHUE My4Ka IPSIMbIX.

16

Kanouunueckue
YpaBHEHUS KPUBBIX
BTOPOTO MOpPsiJIKa

KanoHnveckue ypaBHEHUsI KPUBBIX BTOPOTO MOPSIKA.

Onnunc. Kanonndeckoe ypaBHeHue siuiunca. McenenoBanue hopMbl
auIca. DKCUEHTpUcUTeT siutunica. ['unepbona. Kanonnueckoe
ypaBHeHue rurnepOoisl. MccnenoBanue Gopmbl runiepOoIIbl.
DKCIEHTPUCUTET TUNepOOIIbl. ACUMITOTH runepOoisl. Bzaumuo
conpsbkeHHbIe TUIepOobl. PaBHOOOUYHBIE THIIepOoItbl. [Tapabomna.
Kanonnveckoe ypaBHeHue napadossl. MccnenoBanue Gopmbl mapabolibl.
Bunpr mapaboi. Jlupekrpuchl aumurnca u runepoosbl. O01ee onpeaencHue
KPHUBOI BTOPOTO MOPAJIKA.

17

HccnenoBanue
YpaBHEHUS BTOPOU
crenenu. [Tocrpoenune
€ro reOMeTPUYECKUX
00pa3os.

HccnenoBanue YpaBHCHUA BTOpOP’I CTCIICHH.
HOCTpOeHI/IC €ro rcoMCeTpUICCKUX 06pa30B.

UccnenoBanue ypaBHEHHsI BTOPOI CTETIEHU C IByMsI HEM3BECTHBIMUA X U1 Y ,
HE coJiepKaliero npousseaeHus xy. Kinaccudukanus ero reoMmeTpuieckux
o6pa3zos. [IpeobpazoBaHue KOOPAWHAT Ha TJIOCKOCTH. Y paBHEHHE BTOPOM
CTENeHH, coJieprKalliee pou3BeeHne xy. Beibop yria moBopora
KOOPJIMHATHBIX OCEH, NCKITIOYAIOIIET0 YWIEH, COJIEPKalliil TPOU3BEACHHE
xy. IHBapuanThl ypaBHeHUs1 BTOpoy ctenenu. [lomHas kinaccudukamms
r€OMETPUUECKUX 00pa30B YpaBHEHUsI BTOPOU CTETICHHU.

18

[TpsimMast ¥ MIOCKOCTH B
IIPOCTPAHCTBE

[TpsiMas ¥ MIOCKOCTh B IPOCTPAHCTBE.

2

[TnockocTh B mpocTpancTBe. Ob1ee ypaBHEHHE IUIOCKOCTH. Y paBHEHUE
IUIOCKOCTH B OoTpe3Kax. Buabl mnockocreil. HopmanbsHoe ypaBHEHME
IUIOCKOCTH. PaccTostHue OT TOUKH 10

IUIOCKOCTH. YTOJ MEXKIY ABYMsI IIFIOCKOCTSAMU. Y CJIOBUS NIapajuIeIbHOCTU
Y TIEPIIEHANKYIISAPHOCTH TUIOCKOCTEN. ITpsimast TMHUSA B IPOCTpaHCTBE Kak
JIMHMS TIEpECeUeHus ABYX IUIocKocTeld. KaHoHMueckne ypaBHEHUs
IPSIMOM, €€ HallpaBJIsIOIINNA BeKTop. [lapamerpuueckue ypaBHEHUs
OpsIMOH. YTOJI MEXy IBYMS IPSIMBIMU. Y CJIOBUS NapalIENIbHOCTH U
HEePIEHIUKYIPHOCTH MPSIMBIX.

Yroa Mexay nNpsiMON U TNIOCKOCTBIO. Y CJIOBHSI MAPAJIIIENIBHOCTH U
NEPIEHIUKYJIIPHOCTU NPSIMON U TUIOCKOCTH.




Uccnenosanune
ypaBHEHUSI BTOPOH
CTEINEHN OTHOCUTEIILHO

HccnenoBanue ypaBHeHHsI BTOPOM CTEIEHH OTHOCUTENIBHO TpeX
MEPEMEHHBIX.
Kiaccudukanms moBepxXHOCTEH BTOPOTO MOPsIIKa.

MartpuyHas 3a1uch ypaBHEHUs BTOPOU CTEIIEHU OTHOCUTENIBHO TPEX
nepeMeHHbIX. [lapamienbHbIi IEPEHOC KOOPAUHATHBIX OCEH.
IleHTpanbHbIC U HE LIEHTPAJIbHBIE IOBEPXHOCTH.

IIpuBeneHre MaTpuLbl TPYIIIBI CTAPIIUX YWICHOB YPAaBHEHUS BTOPOU

13 TpeX MCPCMCHHBIX. CTENEHU K TMaroHaJIbHOMY BHUJly € IOMOIIb [I0BOPOTa KOOPAWHATHBIX
Knaccnqvaaum oceit. Knaccudukarus reoMmeTpudeckiux 00pa3oB yIpoueHHOTO
TIOBCPXHOCTCH BTOPOTO | yyyapHenst BTOPOil CTENICHH OTHOCHTEIBHO TPEX MEePEMEHHBIX.
TopAKa. UccnenoBanue Gpopmbl MOBEPXHOCTENH BTOPOTO MOPSIIKA: SJUIUIICONA,
OJITHOTIOJIOCTHOTO TUINEPOO0IION 1A, ABYXIIOJIOCTHOTO runep0oIonaa,
AIUTUNITUYECKOT0 apadoionia, TUIepOoIMYecKoro napabosaonua, KoHyca,
AIUTUNITUYECKOTO,
apadoInYecKoro, runepOOITUIECKOro HUIHMH/IPOB.
AKCHOMBI JJUHEHHOro | AKCHOMBI JMHEHHOTO IPOCTPAHCTBRA.
20 MPOCTPAHCTBA [Ipumepbl TMHEMHBIX MPOCTPAHCTB
basuc n xoopauHaTel. Pa3MepHHOCTE IPOCTPaHCTBA
Ornpenenenne TUHEHHON 3aBUCUMOCTH U TMHEHHON HE3aBUCUMOCTH
basnc n KOOPAMHATBL. | pereronop pasnHYHBIX BEKTOPHBIX IPOCTPAHCTE. ONpeeeHHe 6a3HcoB
2l PasmepHocTs JUIS pa3IMyYHbIX JMHEWHBIX IPOCTPAHCTB. PaznokeHne BEKTOPOB 10
IpOCTPAHCTBA. 6asucy. [TocTpoeHne MaTHIIBI IEPEXO0IA OT OJTHOTO 6a3Uca TNHEHHOTO
IIPOCTPAHCTBA K JPYTOMY.
BemecTBeHHbIE €BKIIMAOBBI IPOCTPAHCTBA.
EBKJINIOBEI [IpoBepka akcnom ckayisipHOro npousBeaeHus. [loctpoenne maTpuibl
22 IPOCTPAHCTBA. I'pama. IIpeoOpazoBanue MaTpuilsl [ pama nmpu nepexojae K Apyromy

6a3ucy. Berancienne HOpMbI €BKITHI0BA IPOCTPAHCTBA.

5.3. CamocTtosTenpHas paboTa 00ydaromuxcs

Ne | HaumeHoBanue paznena o
P m—————— ConeprxkaHne caMOCTOSITEILHON paboThI
i Brrancnenue BeIipakeHUR. YpaBHEHUS ¢ KOMIIIEKCHBIMH
eMCTBUS HAL
1 KOMILJIEKCHBIMU K03(puMEeHTaMU.
qucaaMi. Muaorowiensl | [oManinee 3aganue. Penenue 3a1a4.
5 JleiicTBUs HAx YMHOXEHUE MaTpHL.
MaTpUIlaMu Pemenne 3agau. JlomaliHee 3agaHue
Omnpenenurenu u ux | Berancnenue onpenenurenei.
3 coiictBa. Teopema |Pemenue 3amau. Jlomammnee 3ananue
paznoxKeHus
06 Brruucnenne oOpaTHOM MaTPHUIIHL.
4 Pp aTHasl MaTpUIIa. | Byiyycnenme paHTa MaTpPHIIBL.
aHl’ MaTpHIBL. Pemenne 3anau. JlomaiHee 3agaHue.
5 CucreMbl TUHEHHBIX | PellleHue cucreM.
ypaBHEHHI Jomamnee 3amanue. Penenue 3agay.
6 M r Pemrenue TMHENHBIX CUCTEM
CTOA 1 aycca Homamnee 3amanaue Pernenue 3aaad.
Cob6ceTBeHHbIe yncyia n | OTpeieieHre COCTBEHHBIX YHCENl U COOCTBEHHBIX BEKTOPOB MATPHI]
8 CcOOCTBEHHBIE CTONIOIBI | BTOPOTO MOPsIAKA
MaTpPUIIBL. Jomarmaee 3amanue.
TIpoeKIHH BeKTOPa Ha Paznosxenne BekTopa 1o TpeM B3auMHO-TIEPTIICHANKYISIPHBIM OCSIM.
11 Pemenwe 3amad.

ock. OcHOBHas TeopeMa




BEKTOPHOM anreOpshl.

CxansapHoe, BEKTOPHOE,

Briuucnenue ckaasipHOro ¥ BEKTOPHOTO POU3BEACHUM.

12 CMEIIIaHHOE Pemienne 3agau. JlomamrHee 3agaHue.
MIPOM3BEICHUS
BEKTOPOB.
[IpsiMast TMHUS HA TITIOCKOCTH
15 IIpsimast uHus Ha JlomarHee 3a1aHue.
TIoCKOCTH Penrenue 3anau
Kanonunueckue Kanonnueckoe ypaBHEHHE KPUBBIX BTOPOTO MOPSIIKA
16 ypaBHEHUS KPUBBIX Jomaninee 3aJaHue.
BTOPOI'O IIOPSAKA Pemenue 3anau
Uccnenosanue Uccnenoanue ypaBHeHHs BTOpoil crernenu. [loctpoenune ero
ypaBHEHUSI BTOPOH TEOMETPHUYECKUX 00Pa30B.
17 | crenenwn. [Toctpoenue |Jlomammnee 3aganue.
ero reomeTpudeckux | Pemenue 3amau
00pazos.
18 [IpsiMast 1 mockocTh B | LIpsIMast ¥ MIIOCKOCTh B IPOCTPAHCTBE
MIPOCTPAHCTBE
HccnenoBanme HccnenoBaHue ypaBHEHUs BTOPOM CTETIEHU OTHOCUTENIBHO TPEX
ypaBHEHUsI BTOPOU HNECPEMEHHBIX.
cTernenn oTHocuTenbpHo | Kilaccudukams moBepXHOCTEH BTOPOTO MOPSIIKa.
19 TpeX MEPEMECHHBIX.
Knaccudukanms
MMOBEPXHOCTEH BTOPOTO
MOpsI/IKa.
basuc u koopaunatel. | ba3uc u koopauHaThl. PasMepHOCTH IPOCTPAHCTB.
21 Pa3zmepHocTh JlomairHee 3aganue. Pemenue 3amad.
MPOCTPAHCTBA.
29 EBKJIMIOBBI BelecTBeHHBIE €BKIIMI0BBI IPOCTPAHCTBA
MIPOCTPAHCTBA. Jomarmnee 3amanue. Pemrenune 3agady.
CobctBennbie BekTopsl | COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUYEHHUS JIMHEHHOTO
o5 ¥ COOCTBEHHBIC npeoOpa3oBaHusl.
3HaYeHud JuHelHoro | JloMaliHee 3agaHue.
npeoOpa3oBaHMs.
[TpuBenenue kBaapaTuyHOM (POPMBI K KAHOHHUECKOMY BHITY.
26 | Ksagparuunsie popmsl. |/loMalrHee 3aaHue.

Pemenne 3agau.




6. MeToauyeckue MaTepUAaJIbl JAJIsl CAMOCTOSTEIbHOI PadoThl 00y4aIOIIMXCH MO TUCHUTIIHHE
(MoayJi10)

[TakeT MeToMUECKON TUTEPATYPHI, pazpaboTanubiii kadeapoit matematuku CIIGI'ACY,
coJiepsKalluil BapuaHThI 3aJJaHUH pacdeTHO-Tpaduiyeckux paboT, METOIMYECKUE YKa3aHHs K UX
BBITNOJIHEHHIO, CTIEUaTIN3UPOBaHHbIe COOPHUKY 3ajay MO Pa3IMYHbIM TeMaM, METOANYECKHE YKa3aHUS K
MPOBEJCHUIO IPAKTUUECKUX 3aHATHH 110 pa3InYHbIM TeMaM, KOHCIIEKTHI JICKIIUH MO CHEeIHalbHbIM IJ1aBaM
Kypca, BApUaHThI 33IaHUM U1 CAMOCTOSITENIbHOM pabOThI CTYIEHTOB MOJ] PyKOBOJCTBOM IPEnogaBaTes
pasmemniensl B CJIO Moodle:

https://moodle.spbgasu.ru/course/view.php?id=1854

https://moodle.spbgasu.ru/course/index.php?categoryid=5.

7. OnleHOYHbIE MATEePHUAJIbI VISl IPOBEIeHUSI TEKYIEro KOHTPOJISI yCIeBaeMOCTH U ITPOMEKYTOUHOM
arTecTAMU O0YYAKOIIMXCS 10 JUCIHUILINHE (MOLYJII0)
7.1. IlepeueHb KOMIETCHIINI C YKa3aHUEM ITAINOB UX (OPMUPOBAHUS B MPOIIECCE OCBOCHUS THUCIIUILTAHBI

Kon n HaumeHoBaHue
Ne KoHTposmpyemsle pa3aesbl JUCLHUIINHEL N Bun onenounoro
WHJMKATOpa KOHTPOJIUPYEMOM
/1 (MoJtyist) cpencTBa
KOMIIETEHIINHT
JlelicTBUsI HaJ KOMITJIEKCHBIMU YUCIIAMMU. YCcTHBIN ompoc.
1 OIIK-1.2
MHOro4JIeHbI Pemenune 3anau.
YcTHBIN OIpoc.
2 | HeficTBus Hag MaTpULIAMH OIIK-1.2 Pemenue 3anau.
Tectbl
Ompenenurenu u UxX cBoiicTBa. Teopema Y CTHBIH Onpoc,
3 P ) p OIIK-1.2 Pemenue 3amau.
Ppa3oKEeHUS
TecTsl.
YcTHBI onpoc.
4 | OOparHas Matpuia. Panr MaTpuIisl. OIIK-1.2 Pemenue 3anau.
TecTsl.
. . YcTHBIN Oompoc.
5 | CucreMbl TMHEHHBIX YpaBHEHUM OIIK-1.2 P
Pemenue 3anau.
6 |Meron 'aycca OIIK-1.2 Perenue 3anau.
v OnHOpOAHBIE CUCTEMBI JIMHEMHBIX OIIK-1.2 YcTHBIN Oompoc.
YpaBHEHUH ' Pemntenne 3amau
3 CobcTBeHHbIE Uncia U COOCTBEHHBIE OIK-1.2 VYeTHbIl onpoc.
CTOJIOIBI MATPHIIHI. ' Pemenue 3amau.
Cucrembl KOOPIMHAT HA MIPSIMOM, Ha .
9 P P ’ OIIK-1.2 VYcTHBIl onpoc
TIJIOCKOCTH, B TIPOCTPAHCTBE.
10 |JIuneiiHbie omepanuu HaJl BEKTOPAMHU. OIIK-1.2 YcTHBI onpoc.
[Tpoeknuu BexkTOpa Ha 0ch. OCHOBHAs N
11 | PocKH pa OIIK-1.2 YcTHBIN onpoc.
TeopemMa BEKTOPHOU aJreOphl.
12 CkansipHO€, BEKTOPHOE, CMEIIAHHOE OIK-1.2 YCTHBIN onpoc.
MIPOU3BEJICHUSI BEKTOPOB. ' Pemenue 3anay.
Pemenue 3anau u
13 | Mnas koHTaKkTHas paboTa OIlK-1.2 o
TECTUPOBAHUE.
.. YcTHBIM Onpoc U
14 |3auérCOn OIK-1.2 P
penieHue 3aaad.
YcTHBIN Oompoc.
15 [IIpsimMas nuHUS HA TITIOCKOCTH OIlK-1.2 P
Pemenue 3anau.
16 Kanonnueckue ypaBHEHHsI KPUBBIX BTOPOTO OITK-1.2 YcTHBII onpoc.
TOPsIIKa ' Pemenue 3amau.
17 HccnenoBanue ypaBHEHNS BTOPOM CTEIIEHU. OITK-1.2 YcTHBII onpoc.
ITocTpoeHue ero reoMmeTpuyecKux 0opasos. ' Pemenue 3amay




YcTHBIN onpoc.
18 |IIpsimas u MIOCKOCTH B IPOCTPAHCTBE OIIK-1.2 P
Pemrenne 3amau.
HccenenoBanue ypaBHEHMs BTOPOM CTEIIEHU
19 |OTHOCHTENIBHO TPEX NEPEMEHHBIX. OIIK-1.2 YeTHbIR onpoc.
Knaccugukanus moBepxHOCTeH BTOPOTO ' Pemenue 3anau.
NOpsJIKA.
20 | AKCHOMBI TUHEHHOTO ITPOCTPAHCTBA OIIK-1.2 YcTHBIH ompoc.
21 basuc n xoopauHatel. PazmepHOCTB OIK-1.2 YceTHbII onpoc.
IIPOCTPAHCTBA. ' Pemenue 3anay.
YeTHbIT onpoc.
22 | EBKIMa0BBI TPOCTPAHCTBA. OIIK-1.2 P
Pemenue 3anay.
23 OnpeneneHne TMHSHHOTO IPeoOpazoBaHus OIK-1.2 YcTHBIM onpoc.
U ero MaTpuy4Has popma ' Pemenue 3anau.
BripoxieHHOe U HEBBIPOXKIEHHOE .
24 POA POHA OIIK-1.2 VYceTHbIl onpoc.
JUHEITHOe TpeobpazoBaHue
CoOcTBEeHHBIE BEKTOPHI U COOCTBEHHBIE .
25 CKTOP OIIK-1.2 VYceTHbIl onpoc.
3HAYEHUS JIMHEHHOTO MPeoOpa30OBaHMsL.
YcTHBIN ompoc.
26 |KBamparuuubie GOpMEL. OIIK-1.2 P
Pemenue 3agay.
Tectuposanue u
27 |MHas xoHTaKTHas paboTa OIIK-1.2 b
pelieHue 3aau.
YcTHBIN onpoc U
28 [Dx3amen OIIK-1.2 P
pelIeHue 3a1au.

7.2. TunoBble KOHTPOJIbHBIE 33JaHUSI UM UHBIE MaT€pHaJIbl TEKYIIIETO KOHTPOJISl yCIIEBAEMOCTH,
HEOOXOIMMBIE /IJIs1 OIICHKH 3HAHWH, YMEHUH ¥ HAaBBIKOB U (MJIM) OIBITA TPO(ECCHOHANBHOM NesTeTbHOCTH,
XapaKTEpU3YIOIIMX ATAlbl (POPMUPOBAHUS KOMIETEHIIUN B IIPOLIECCE OCBOCHUS IUCLUILIMHbI

KonTtponbHbie paboThl, MpegHa3HaueHHBIE UIS TPOBEPKH C(HOPMUPOBAHHOCTH WHAUKATOpA
noctkenus komnerenuun OIIK-1.2, T.x. mpuBeIeHHBIN KOMIUIEKT 33JJaHU CIIOCOOCTBYET OCBOCHHIO
0a30BBIX MOHATUN M TEXHUYECKUX MPUEMOB JINHEHHOU ainreOpbl U (OpMUPOBAHUIO YMEHUS peliaTh
IPUKIIAIHBIE 33]1a4M, OBJIaJIeBaTh MPUMEHEHUEM METO/I0B JIMHEHHOM anreOpsl B MpodeccrnoHaIbHON
JESITENIbHOCTH , @ TAK)KE TPUBEACHHBIN KOMIUIEKT 33JJaHUI CIIOCOOCTBYET OCBOEHHUIO 0a30BbIX MOHATUN U
TEXHUUYECKUX MPUEMOB AaHAJTUTUUECKON Te€OMETPUN U (OPMUPOBAHUIO YMEHHUSI pEIIaTh IPUKIIaIHbIE
3ajauu,

OBJIaJICBaTh IPUMEHEHUEM METO/I0B aHAIUTUYECKON reOMEeTpUH B IPO(eCcCUOHATBLHON
JESTENIbHOCTH .

(KOMILIEKT 3aJJaHU 17151 KOHTPOJIBbHOU paboThI)
KonTponbnas padora N1 o teme «MaTpuiibl 1 OIPEIEIUTENN, CUCTEMbl YPABHEHUH. »

1. BeluMcauTh  ONpenenuTeb KBaIpaTHONM MaTpULbl TOpsIKa 4;

2. Haiftu oOpaTHyt0 MaTpuIly s KBaJApaTHOM MaTpHULbl opsaka 3;
3. PemnTh HEOMHOPOAHYIO CUCTEMY JIMHEWHBIX YPaBHEHUI;

4. PemunTh OJHOPOJIHYIO CUCTEMY JIMHENHBIX YPABHEHUM.

KonTponbnas padora N2 no teme «AHanuTHYeCKas FreOMETpUsI Ha TIIOCKOCTH

1. 3agaya Ha UCIIONIB30BAHNUE YPABHEHUM NIPSIMOM JINHUH HA MIJIOCKOCTH;

2. ITocTpouTh KPUBYIO IO 33JJAHHOMY YPaBHEHHIO, OMIPEICITUTh KOOPAMHATHI XapaKTePHBIX
TOYEK U YPAaBHEHUS XapaKTEPHBIX JIUHUII;

3. Ilo onucaHuio CBOMCTB MHOKECTBA TOYEK BBIBECTH €I0 YPAaBHEHUE;

dopmupyembie HAUKaTOpa qocTwkeHus komnereniun OIMK-1.3

Tectnl
1. BeruncnuTh BeIpakKeHHE, COJIEpIKaIlee KOMIUJICKCHBIC YHCIa, U BRIOPATh BEPHBIN OTBET.




2. Jlano xomriekcHOe yuciio . Touka A SIBIISIETCS €r0 TEOMETPUUYECKUM MPEICTABICHUEM Ha

KOMILJIEKCHOU IIJIOCKOCTH.

YHUCCII.

UYepes He€ HAa KOMIUIEKCHOM TJIOCKOCTH MPOBECHA OKPYKHOCTH ¢ IeHTpoM B Touke O. J[an Habop

VYkazarb, JUIsl KAKUX YHUCEIl TeOMeTpUuUYecKrue o0passpl JeKaT Ha 3aJaHHON OKPY>KHOCTH.
3. [IpencTaBuTh KOMIUIEKCHOE YUCIO B TPUTOHOMETPUUYECKOM popme.

4. CKOJIbKO 3HAYEHU UMEET 3a/IaHHBII KOPEHb U3 KOMIUIEKCHOTO YKCia

5. CKOJIBKO KOPHEH (C y4eTOM KPaTHOCTH) HMEET 3aJaHHbIi MHOTOUJICH

B I10JI€ KOMIUIEKCHBIX Yucen?

6. HaiiTi Bce KOpHM 33JaHHOTO ypaBHEHUS B I10JI€ KOMIUIEKCHBIX YUCEI

7. KakoBa KpaTHOCTb KOpPHSl Y 3a/IaHHOTO MHOTOWIeHa 7

9. Jlanbl nBe MaTpuilbl . BeIYMCIUTE IPOU3BEACHUE

10. lana maTpuna . BoIYUCIUTH €€ ONpeaeIUTENb.

11. lana matpumia . Haiitu oGpaTHyr0 MaTpuiry.

12. Nana matpumna. U3 2 npeayioxkeHHbIX (OpMYJT BEIOpATh BEPHYIO ISl BBIYUCICHUS €€

OIpECaACIIUTECIIA.

13. ano ypaBHeHue nipsimoii . HaiiTu ee yriioBoit kodpuiueHT.

14. Jlausl ypaBHEHUS ABYX MPSAMBIX.

BriOpath BepHOE yTBEpKJIeHHE:

a) IpsMble NapasieNbHbI;

0) mpsiMble TIEPIICHIUKYISIPHBL;

B) YpaBHEHUS OINUCHIBAIOT OJIHY U TY XK€ MPAMYIO;

I') IpsIMbI€ HE MApaAJJICNIbHbl U HE TEPHEHIUKYISIPHBI.

15. VI3 nepeuynciieHHbIX TUIIOB BHIOpATh TUIl KPUBOI, 3alaHHON CBOUM ypaBHEHUEM
16. JlaHo ypaBHEHHE BTOPOM CTETIECHHU.

Br16paTh BepHOE yTBEpK/IEHUE:!

a) TEOMETPHUUECKUM 00pa30M ypaBHEHHS SBISETCS Mapa IEePECEKAOIUXCS MPSIMBIX;
0) reoMeTpUYECKIM 00pa3oM ypaBHEHHUS SBISIETCS TIapa  MMapajuIeIbHBIX IPSIMBIX;
B) TEOMETPUUYECKUM 00pa30M ypaBHEHHUS SBIISETCS TOUKA;

') ypaBHEHHE HE UMEET T€OMETPUUYECKOr0 00pasa.

2. OIIK-1.3

1. Jlanbl 1Ba BeKTOpAa.

Beruncnuth BelpakeHue, ’TH BEKTOPA U JIMHEWHBIE ONepallui HaJl HUMHU .
2. JlaHbl 1Ba BEKTOpA.

Boruucinuth ux ckansipHoe IpOU3BEACHUE.

3. aHbl 1Ba BEKTOpA.

BeruncinuThs X BEKTOPHOE TPOU3BEICHUE.

4. JlaHbl TpU BEKTOpA.

BbruncinuTs uX cMemaHHOEe IPOU3BEACHUE.

5. /laHbl ypaBHEHUS IPAMOM Y YPaBHEHUE IIJIOCKOCTH.
BriOpats BepHOE yTBEpKIEHUE:

a) mpsMas ¥ IIIOCKOCTh MapauieNbHbI,

0) mpsiMasi ¥ MIO0CKOCTh MEePIICHIUKYIISPHBL;

B) MpsiMasi IPUHAJICIKUT MIJIOCKOCTH;

T) IpsiMasi He MIePIEeHINKYISIpHA TUIOCKOCTH U UMEET ¢ Hel OJIHYy OOIIyI0 TOUKY.
6. [lanbl ypaBHEHUS IBYX HPSIMBIX.

BriOpats BepHOE yTBEpKICHHUE:

a) TMpsSIMbIE MapaljIeNbHBI;

0) mpsiMbIe TIEPIICHIUKYIISPHBL;

B) YPaBHEHUS OMUCHIBAIOT OJIHY U TY XK€ MPSIMYIO;

T) IpsiMasi He MePIeHIUKYISIPHBI U UMEIOT OJIHY OOIIYIO TOUKY.
7. JaHbl ypaBHEHU IBYX IUNIOCKOCTEH U YHUCIIO.

Bri6path BepHOE yTBEpK/IEHUE:!

a) TUIOCKOCTH TapajuieIbHBI;

0) TIUIOCKOCTH MepPIEHANKYISPHBI;



B) YpaBHEHHsI OMUCHIBAIOT OJHY H TY K€ IUIOCKOCTh;

T') CHHYC yTJIa MEXy HOPMAISIMUA  TUTOCKOCTEH paBeH 3aJaHHOMY YHCITY.

8. [laHO ypaBHEHHNE TOBEPXHOCTH

BriOpath BepHOE yTBEpKICHHE:

a) TIOBEPXHOCTH SBJSICTCS JTNOO JUIUTICOUIOM, THOO MHUMBIM KOHYCOM;

0) MOBEPXHOCTH ABJSAETCS MO0 TUIIEPOOTIONIOM, THOO KOHYCOM (ICHCTBUTEIBHBIM);

B) MOBEPXHOCTh HEIEHTPAJIbHAS, HO HE SBJISICTCS MMapabOIMIeCKUM IHITUHIIPOM;

T') IOBEPXHOCTH SABJISAETCS JTMOO apaboIMYecKuM IUIMHAPOM, JIMOO TUIOCKOCTBIO, TOO Mapoit
napaJuIeNIbHBIX IJIOCKOCTEH.

9. ITocTpouTh KPUBYIO BTOPOTO MOPSI/IKA [0 YPABHEHHIO, COJIEPKAIIEMY KBaApaTHUHYIO (HOopMy

B CBOEM COCTaBC.

7.3. CucreMa OIICHUBAHHS PE3YJIbTATOB O0YUYCHHUS 110 JUCIUTIIMHE (MOJIYIIIO) IIPH MPOBEICHUN TEKYIIETO

KOHTPOJIA YCIIEBAEMOCTH

Ouenka
«OTIUYHOY (3aYTEHO)

3HAHUS:

- CUCTEMaTH3UPOBAHHEIE, TNIyOOKHE U TIOJTHBIEC 3HAHUA MO0 BCEM pas3zesiaM
JUCLUIUIMHBI, a TAKYKE [0 OCHOBHBIM BOIIPOCAM, BBIXOJISIIIIMM 3a MPEIeIIbl
y4eOHOU MPOrpaMMBl;

- TOYHOE UCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTUHU, CUCTEMATUYECKU I'PAMOTHOE
Y JIOTUYECKU MPABUIILHOE U3JIOKEHHE OTBETA Ha BOMPOCHI;

- IOJIHOE U IITYOOKOE€ YCBOEGHUE OCHOBHOM U JAOTIOIHUTENBHOMN JINTEPATYPHI,
PEKOMEHI0BaHHOM paboyeil mporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHUS:

- YM€ET OPUEHTUPOBATHCS B TEOPUSX, KOHIIENIUAX 1 HAPABICHUSIX
JUCUUIUIMHBI U 1aBaTh UM KPUTHUYECKYIO OLIEHKY, UCIIOJb3Ysl HAy4YHbIE
JIOCTUKEHUS APYTUX JUCLHUILINH

HaBBIKU:

- BBICOKUH YPOBEHb C(HOPMHPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHI;

- BJIAJICET HaBBIKAMU CAMOCTOSITEIIBHO U TBOPYECKH PEILLIATH CIOKHbBIE
MpoOJIeMbl M HECTaHAAPTHBIC CUTYaIUU;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIS1 BRIOOpA METOAMKH BBIMOTHEHUS
3aJaHuM;

- TPaMOTHO 0OOCHOBBIBAET XOJ PEIICHUS 3a/1aY;

- 0e3ymnpeyHo BIa/ieeT HHCTPYMEHTapueM y4eOHON NUCIUIIINHBI, YMEHUE €TO0
3¢ (HEeKTHUBHO UCTIONB30BATh B IOCTAHOBKE HAYYHBIX M MPAKTUYECKHUX 33]1aY;

- TBOpUYECKasl CaMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIOBBIX 00CYXIEHUSX, BBICOKUI YPOBEHb KYJIbTYPhl UCIIOTHEHUS 3aJaHHA




Orneska
«XOpOII0Y (3aYTEHO)

3HaHUS:

- IOCTaTOYHO MOJIHBIE U CUCTEMAaTU3UPOBAHHBIE 3HAHUS 10 JUCLUIUINHE;

- YCBOEHHE OCHOBHOM M JIOTIOJIHUTEIBHON JIUTEPATYPhI, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o AUCHUILIUHE (MOYITIO)

YMEHHUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSX, KOHLUENIUAX U HAIPaBIECHUIX
JUCHUIUIIMHBI U 1TaBaTh UM KPUTHYECKYIO OLICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTHUIO, JIMHIBUCTUUECKU U JIOTUUECKU
MPAaBUIIHLHO M3JIaraeT OTBETHl Ha BOIPOCHI, YMEET JIeaTh 000CHOBAHHBIC
BBIBO/IBI;

- BJIaZICET UHCTPYMEHTApHUEM IO JUCLUIUINHE, YMEHUE €0 UCII0Ib30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPOPECCUOHATBHBIX 3aa4

HaBbIKH:

- CaMOCTOATENbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, yIACTUE B TPYIIIOBBIX
00CYXIeHUSIX, BBICOKHI YPOBEHb KYJIbTYPHI HCIIOIHEHHS 3aJaHHIA;

- CpeIHHI ypOBEeHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMmme
KOMIICTCHITU;

- 0e3 3aTpyIHEHHI BRIOUPACT CTAaHIAPTHYIO METOIUKY BBHIIOJIHEHUS 3a/1aHHI;
- 000CHOBBIBAET XOJ1 PEUICHHUS 3a1a4 0e3 3aTpyIHEeHUH

Onenka
«YIOBIIETBOPUTEIIHHO
(3auTeHO)

3HAHUS:

- JOCTATOYHBIA MUHUMAJIBHEIA 00bEM 3HAHMI 10 JUCLUILIINHE;

- YCBOEHHE OCHOBHOM JIUTEpATYypPhl, PEKOMEHJOBAaHHON paboyeil mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTHH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOIPOCHI, yMEHUE JCJIaTh BHIBOJIBI 0€3 CYIIIECTBEHHBIX
(1115 (03

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMNIUAX U HAIIPABICHUSAX
10 JUCLUUIUIMHE U JaBaTh UM OILICHKY;

- BIIQJICET MHCTPYMEHTapUEM y4eOHON JUCIUILINHBI, YMEHUE €TO HCIIOJIb30BATh
B PEILLICHUH TUITOBBIX 3a]1a4;

- YMEET MO/ pyKOBOJICTBOM IPEINOIAaBATENS PEIIaTh CTAHIAPTHHIC 3aJa4l
HAaBBIKU:

- paboTa 1oj; pyKOBOJICTBOM IPEMO/aBaTeNsl Ha MPAKTUUECKUX 3aHITHSIX,
JIONTYCTUMBIN YPOBEHB KYJIbTYPBI UCIIOJTHEHHUS 3a/IaHUM;

- JIOCTATOYHBIN MUHUMAJILHBIN YPOBEHBb C(HOPMHUPOBAHHOCTHU 3asIBJICHHBIX B
paboueit mporpamme KOMITETEHIIHIH;

- UCTIBITBIBAET 3aTPYAHECHUS TIPH OOOCHOBAHUH JITOPUTMA BBHITTOTHEHUS 3a/IaHUM

Onenka
«HEYIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHUSA:

- (pparmeHTapHbIEC 3HAHUS IO TUCIUIUINHE;

- OTKa3 OT OTBETA (BBIOJHEHUS TUCbMEHHON paboThI);

- 3HaHHE OT/AEIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JTUCHUIUINHE;

YMEHHUS:

- HE yMEEeT UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJ4ue rpyObIX omuOoK

HaBbIKU:

- HU3KUI YPOBEHB KYJIbTYPBI HCIIOJIHEHUS 3a/1aHNN;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asBJICHHBIX B paboyeil mporpamme
KOMITCTEHITU;

- OTCYTCTBHE HaBBIKOB CAMOCTOSATEIbHON PabOThI;

- He MOKeT 00OCHOBATh AIITOPUTM BBITIOJIHEHUS 3aJaHUIN

7.4. TeopeTndeckre BOIPOCH U MPAKTHUECKUE 3aJaHUs ISl IPOBEACHUSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI U HaBBIKOB U (MJIHM) OMbITA MIPOPECCHOHATBHON
NESITeIbHOCTH, XapaKTEPU3YIOLINX ATaIlbl ((OPMUPOBAHUS KOMIIETEHIMH B IPOIIECCE OCBOCHUS
00pa3zoBaTeNbHON MTPOTPAMMBI




7.4.1. TeopeTudeckre BOIPOCHI JJIsl POBEICHHS TPOMEKYTOUHOM aTTECTAIlMH 00yYaroInuXCs
[IpumepHbIe TeopeTUUECKHE BOIIPOCHI JIsl MPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJaronmxcs
1. KomnuiekcHble uncna
1. OmnpeneneHue KOMILJIEKCHOTO YUCIA.

2. Mmuumas egununa. Anredpandeckast opma KOMILIEKCHOTO YKCIa.

3. KommiekcHo conpsbkeHHbIe uncaa. Moaylnb KOMILIEKCHOTO YKCIa.

4. JleneHve KOMIUIEKCHBIX YMCEN IPYT Ha ApyTa.

5. T'eomerpuyeckas HHTEpIpeTalds KOMIUIEKCHOTO yucia. KomIuiekcHast MiI0CKOCTb.

6. AprymMeHT KOMILJIEKCHOrO uucia. Tpuronomerpuyeckas ¢opMa KOMIUIEKCHOTO YHCIA.
7. YMHOXEHUE U JieJIeHHe APYT Ha Apyra KOMIUIEKCHBIX YHCEI, 3aJaHHbIX B
TPUTOHOMETPHUYECKOH opMe.

8. Bo3BeneHue KOMIUIEKCHOIO 4Mciia B cTenenb. @opmyna Moaspa.

9. MU3BneuyeHue KOpHS U3 KOMIUIEKCHOTO YHCTIA.

2. MHOTO4IeHBI ¥ JpOOHO-palMOHATIbHBIC (PYHKIIUU

10. Muorounen crenenu "n". CiokeHUE MHOTOWICHOB. Y MHOKEHUE MHOTOWJIEHA HA MHOTOUJIEH.

11. lenenre MHOTOUYJIEHA HA MHOTOWIEH C OCTaTKOM.

12. lenumocth MHOTOUYIEHOB. CBOMCTBA JETMMOCTA MHOTOUYJICHOB.

13. OOumii neauTens AByX MHOIOWIEHOB. B3aMHO NpoCThle MHOTOUWIEHBI.

14. Kopens mHorounena. Teopema be3y. O6 octaTke AeneHUsI MHOTOUYIEHA HA JIMHEWHBIN JBYUYJICH.

15. Cxema ['opHepa - cxema JieJIeHrs MHOTO4YJIeHa Ha JIMHEWHBINA JBYYJICH.

16. Kopens muorounena kparnoctu "K". Teopema 0 KpaTHBIX KOPHSX M CIEICTBHS U3 HEE.

17. OcHoBHas Teopema anreOpsl MHOTrouIeHOB. ClecTBHE O Pa3oKEHUU MHOTOUJICHA

C KOMIUIEKCHBIMH K03 PHIIEeHTaMy Ha JIMHEHHBIE MHOKUTEIH.

18. Teopema Buera.

19. CpoiicTBa KOpHEH MHOTOYJICHOB C ICUCTBUTEIbHBIMH K03 durinenramu. Hernpusoaumelie
MHO>KUTEH.

Pa3noxxeHrne MHOTOUJICHA C ACHCTBUTEIHHBIMU KO GUITUEHTAMH HAa HEMPUBOANMBIE MHOKHUTEIIH.

20. Onpenenenve ApoOHO-pATMOHATBEHON QYHKINH (palliOHATEHOU IpOOH).

Hecokpatumas pannoHanbHas 1poob.

21. IlpaBunpHas panroHaibHas ApoOb. HempaBuiibHas panroHaibHas Jpoob.

[IpencraBienne paroHaIbHON APOOU B BUJIE CYMMbI MHOTOUJICHA U

MIPaBUIBHOMN paliMoHaIbHON APOOH.

22. OmnpenienieHue npocTeuieit 1poou.

Tunsl npocTeimmx 1poOeit 1151 MHOTOWIEHOB C MPOCTEUITNME Kod(duiineHTamu.

Tunsl npocTemux apodeit 1y1si MHOTOYJIEHOB C JeHCTBUTENbHBIME KO3 puiinenTamu.

23. PaznosxeHue npaBUIbLHON JpodU B CyMMY IPOCTEHIINX IpoOeit.

3. Matpuuibl 4 onpeaesuTenu

24. Marpuua. Pazmepb! MaTpuiipl. DJ€MEHTHI MaTPULIBI.

25.Buapsl MaTpuil: cTpoKa, CToN0el, KBajpaTHas MaTpulia,
JUAaroHalIbHas MaTpHUIA, EAUHUYHAS MaTpUIIa.

26. BepxHss TpeyronbHas MaTpHULA, HYDKHSSA TPEYrojbHas MaTpHULa.

27. CumMeTpuYHas MaTpUIa, KOCOCUMMETPHUYHAs MaTpPULA.

28. TpancnonupoBanue Matpull. CBOMCTBO OIeparuy TPAaHCIIOHUPOBAHUS.
TpaHCIOHMPOBaHWE CHMMETPUYHON MaTpPHILIbI

29. PaBeHCTBO MaTpHil.

30. Onepanus CI0XKEHUSI MATPUIL U €€ CBOMCTBA.

31. Onepanusa yMHOKEHHUSI MaTPHUIIbI HA YHCIIO U €€ CBOWCTBA.

32. COOTBETCTBEHHBIE MAaTPUIIbl. ¥ MHOKEHUE COOTBETCTBEHHBIX MAaTPHLI.
33. HekoMMyTaTUBHOCTb ONEpallii YMHOKEHUSI MaTpPHULL.

34. AcconmaTUBHOCTB ONEpallii YMHOKEHUS MaTPULL.

35. mucTprOYTUBHOCTD ONEPALUU YMHOXKEHHSI OTHOCUTENIBHO OMEpaly  CJIOKEHHUS] MATPHUILL.
36. TpancnoHnpOBaHKUE IPOU3BEIECHUS MATPULL.



37. Onpenenuteny BTOPOro nopsiaka. BeipakeHue pereHus CUCTEMBI ABYX JIUHEHHBIX YpaBHECHUN

C IBYMS1 HEM3BECTHBIMH YEPE3 OMPEIEITUTETN BTOPOTO MOPSIIKA.

38. Onpenenurenu TpeThero nopsaaka. @opmyna Capproca.

39. IlepecranoBku U3 nepBbIX "N" yncen HaTypanbHOTrO psiaa. Mx konmdecTso.

Harypanbnas nepecranoBka. UeTHas 1 HEUETHAsI IEPECTAHOBKH.

40. OnpegeneHue onpeAeaUTeNs KBaApaTHON MaTPHULIbI.

41. Jlemma 00 U3MEHEHUS YETHOCTH ITEPECTAHOBKH.

42. CBoiicTBa onpeaeauTes: ONpeaeIuTeNb TPAHCIIOHUPOBAHHON MaTPHIIbI.

[lepemena Mectamu IByX CTPOK B OIpENICIHUTETIE.

43. CBoiicTBa OIpeNeIuTeNs: ONpPeACTIUTENb C PABHBIMU CTPOKAaMU (CTOJIONAMU), YMHOKECHHE

AJIEMEHTOB CTPOKH (CTOJIONA) ONpEeeIUTENs Ha YUCII0, OTIInYHOE OT 0.

44. TlpuGaBieHue K 3J€MEHTaM CTPOKU OMPEENIUTENS] COOTBETCTBYIOIIMX 3JIEMEHTOB JIPYron
CTPOKH, YMHOXEHHBIX Ha OJTHO U TO K€ YHCJIO.

45. MuHOp, COOTBETCTBYIOIIMI JIEMEHTY ONPEACITUTEIS.

46. AnrebpandecKkoe JOMOTHEHUE JIEMEHTA ONPEACIIUTEIIS.

47. TeopeMa pa3inoKeHUSI.

48. Teopembl 3aMelICHNS U aHHYJIMPOBAHUS.

49. Onpenenenre oOpaTHON MAaTPUIIBL.

50. CymiectBoBaHue 0OpaTHON MaTPULIbI U €€ €AUHCTBEHHOCTb.

51. Boruncnenue o0paTHOI MaTPUILBI C TOMOIIBIO COIO3HOM.

52. MUHOpBI MaTpHIIbI.

53. Panr maTpuubl.

54. Beruncienue paHra MaTpHIbl ¢ TOMOIIBIO AJIEMEHTAPHBIX IPeoOpa3oBaHMii.

55. JIuneiinas 3aBUCUMOCTD U JIMHEWHAs: HE3aBUCUMOCTb CTPOK (CTOJIOIOB).

56. Teopema 0 6a3UCHOM MUHOPE.

57. Panr MaTpulbl KaK YMCIIO €€ JIMHEHHO HE3aBUCUMBIX CTPOK (CTOJIOIOB).

4. CucreMbl JINHEUHBIX YPaBHEHUU

58. PaBHOCHIIBLHOCTB CHCTEM JIMHEHHBIX ypaBHeHUN. [IpeobpazoBanue, He HapyIlIaoIee
PaBHOCHJIBHOCTb.

59. PacmmpenHas marpuua cucreMbl. HeoOxoaumble U JOCTAaTOUHbIE YCIOBHS CYIIIECTBOBAHMS
peleHnii cucTeMbl JIMHEHHBIX ypaBHeHMH (1-51 Teopema Kponekepa-Kanemnnmn).

60. 2-1 Teopema Kponekepa-Kanemm. CBoboaHbIe 1 0a31UCHBIE TIEpEMEHHBIE.

61. Cuctema ypaBHeHHH ¢ KBagpaTHOM Marpuieil. Teopema Kpamepa o BbIUKCICHUM PELLIEHNN CH-
CTEMbI YpaBHEHHI ¢ HEOCOOOH KBaJpaTHON MaTpULIEH.

62. dynnaMeHTaNnbHAas CUCTEMA PELIEHUH OAHOPOAHON JTMHEWHON CUCTEMBI.

63. ANIrOpuTM NOCIIE0BATEIBLHOIO UCKIIIOUEHUS IIEpEMEHHBIX — MeTo1 ["aycca.

64. OnpeneneHre COOCTBEHHOTO YUCIIa MATPULIBI U COOTBETCTBYIOLIETO éMy COOCTBEHHOTO CTOJIONA.

65. XapakTepuCTUUECKOE YPABHEHUE U XaPAKTEPUCTUUECKUH TIOJTMHOM MaTpPHULIBL.

66. JIuHeliHast HE3aBUCUMOCTh COOCTBEHHBIX CTOJIOIOB, COOTBETCTBYIOLIUX PA3TUYHBIM
COOCTBEHHBIM YHCIIAM.

5. Bekropnas anrebpa

67. IlonsiTne reomerpuyeckoro Bekropa. Jlimaa Bekropa. Opt Bekropa. Hynbe-BekTop.
68. Cinoxxenue BekTopoB. [IpaBuiio napamienorpamma.

69. Cnoxxenue BeKTopoB. [IpaBuiio TpeyrojapHuUKa.

70. CBolicTBa oniepanyu CI0KEHUS.

71. YMHOXeHUE BeKTOpa Ha yuciao. CBOMCTBO oNepaluyi YMHOXKEHUSI BEKTOPA HA YHCIIO.
72. BelpaxkeHuE BEKTOpa 4epe3 €ro OpT U €ro AJIUHY.

73. KomnHeapHble BEKTOpa. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB.

74. Ocp. JlekapTOoBa KOOpAMHATA TOUYKH HAa OCU. PaccTosiHuEe MeXay JByMS TOUKaMH Ha OCH.
75. JlekapTOBBI CUCTEMBI KOOPAMHAT Ha MPSMOH, Ha IUIOCKOCTH, B IPOCTPAHCTBE.
76.PaccTosiHne MEXy IByMSI TOUKaMHU B IIPOCTPAHCTBE.

77. JleneHue oTpe3Ka B 3aJaHHOM OTHOLICHUMU.

78. Cocrapistoas BekTopa 1o ocu. [Ipoekuyu BeKTopa Ha 0OCb.



79. BeIpaxkeHue NPOEKIMU BEKTOPA YEPE3 €ro MIUHY U KOCUHYC YIjla MEXKy BEKTOPOM M OCbIO.

80. BripakeHne mpoeKIMY BEKTOPA Ha OCh Ye€pe3 KOOPAMHATHI MPOCKIIMH €r0 KOHIIA U €ro Hayaja Mo
NAHHOU OCH.

81. [Ipoekiusi cyMMbI BEKTOPOB Ha OCb.

82. [Ipoekius npou3BeIeHUs] BEKTOpA Ha YUCIIO HA OCh.

83. BeIpaykeHHEe COCTaBJIAIOIICH BEKTOPA [0 OCH YEPE3 €ro MPOSKIIHUIO0 Ha OCh ¥ OPT AaHHOM ocu. 84.
JlexapToBbI MPOEKIIMHU BEKTOpa. BripaxkeHre BeKTOpa yepe3 ero MpoeKIHH Ha TPU B3aUMHO
NEePIEeHIUKYIIPHbIE OCH — OCHOBHAsI TEOpEMa BEKTOPHOM anreOphl.

85. BolpakeHue JJIMHBI BEKTOPA YEPE3 €ro MPOCKIMK Ha TPU B3aUMHO MEPIECHANKYISIPHBIE OCH. 86.
Hanpasnstomnue kocuHychl BekTopa. CBOMCTBO HAMpaBISIOUIMX KOCUHYCOB.

87. OnpeneneHre CKAIIpHOrO MPOU3BEACHUS BEKTOPOB.

88. CBolicTBa CKAJIIPHOTO TPOU3BEACHUS BEKTOPOB.

89. BelpaskeHue CKalIsipHOTO MPOU3BEICHUSI BEKTOPOB UYepe3 AeKapTOBbl KOOPIUHATHl BEKTOPOB-
COMHOKHTEJIEH.

90. Briuucienre KOCMHYca yriia MeXAy AByMs BEKTOpaMH uepe3 UX CKaJIspHOE MPOU3BEICHHE.

91. YcnoBue nepneHIuKyISpHOCTH BEKTOPOB.

92. KomImaHapHble 1 HEKOMILJIaHAPHbBIE TPOMKHU BEKTOPOB JleBas u mpaBasi TPOMKH BEKTOPOB.

93. Onpenenenue BEKTOPHOTO MPOU3BEICHHS BEKTOPOB.

94. CBolicTBa BEKTOPHOTO MTPOU3BEICHUSI BEKTOPOB.

95. BeipakeHHe BEKTOPHOT'O ITPOU3BEICHUS BEKTOPOB Yepe3 JeKapPTOBbI KOOPIUHATHI BEKTOPOB-
COMHOKUTEJIEH.

96. CmeniaHHOE POU3BEEHUE BEKTOPOB.

97. CBoiicTBa CMEUIaHHOTO ITPOU3BEIECHUS BEKTOPOB.

98. BeipakeHHE CMEIIAHHOTO MPOU3BEICHHS BEKTOPOB Yepe3 JIEKapTOBBI KOOPIMHATHI BEKTOPOB-
COMHOXUTEJICH. Y CIIOBHE KOMIUIAHAPHOCTH BEKTOPOB.

99. JIuneiinas 3aBUCUMOCTb U JIMHEWHAsl HE3aBUCHUMOCTb BEKTOPOB.

100. YcnoBue MMHEHHON HE3aBUCUMOCTHU TPEX BEKTOPOB.

101. JIuneitHast 3aBUCUMOCTb YETHIPEX BEKTOPOB.

102. MonspHas, chepudeckas ¥ MITUHAPUICCKAS CHCTEMbI KOOPIUHAT.

6. AHanuTHYECKas TEOMETPHUS HA IUIOCKOCTH.

103. ITpeoOGpa3oBaHue JeKapTOBBIX KOOPAUHAT Ha MIocKocTH. [TapaniensHbiit mepeHoc
KOOpPJMHATHBIX OCEH.

104. ITpeoGpa3oBaHue JeKapTOBBIX KOOPAUHAT Ha MIIOCKOCTH: MOBOPOT KOOPJMHATHBIX OCEHl.

105. Obuiee ypaBHEeHHE TPSIMO.

106. KanoHnveckoe ypaBHEHUE NIPSIMOM.

107. Yron HakJIOHA IPSIMOH, e yriIoBoi KO PUIMEHT.

108. YpaBHeHHE IPAMOI € YITIOBBIM KO3 (HUITUEHTOM.

109. YpaBHeHMEe NpsAMON B OTpE3Kax.

110. HopmanbsHOE ypaBHEHUE NPSAMON.

111. PaccrostHre OT TOYKH 10 IPSAMOH.

112. YpaBHEeHME NTydKa NPSMBIX.

113. Yron mexay AByMsl IPSMBIMH.

114. YcnoBus napaieabHOCTH U NEPIEHIUKYISIPHOCTH IPSIMBbIX.

115. Onnunc. KanoHudeckoe ypaBHEHHUE 3JUINIICA.

116. UccnenoBanue GopMbl  3IUIHIICA. DKCIEHTPUCUTET AILIMIICA.

117. I'unep6ona. KanoHn4eckoe ypaBHEeHHE THIIEPOOIIBI.

118. UccnenoBanue ¢popmMbl TUNEPOOIBI. DKCIEHTPUCUTET THIIEPOOIIBL.

119. Acumntorsl runep6osisl. BzauMHo comnpsikeHHble runiep60sibl. PaBHoOouHBIE THTIEpOOIIBL. 120.
[Tapa6ona. KanoHnveckoe ypaBHeHHE MMapadoIIbl.

121. Uccnenoanue dpopmsl mapadosnsl. Buasr mapaboi.

122. lupexTpucsl smutunca u runep6ossl. O61ee onpeaesneHrne KpUBoi BTOPOro MOpsIIKa.

123. UccnenoBanne ypaBHenuss B ciydae AC>0. Knaccugukarus ero reomeTpiuueckux o0pasos.

124. Uccnenoanue ypaBHeHus B cirydae AC<0. Kiraccudukamms ero reoMeTpuIecKux 00pas3oB.

125. Uccnenoanne ypaBHenusi B ciydae AC=0. Knaccugukarus ero reomeTpruueckux o0pasos.

126. VccnenoBanue ypaBHeHus . BrIOOp MOBOpOTa KOOPIUHATHBIX OCEH, UCKITFOYAIOIIETO YJIeH,



coAep Kaluil Tpon3BeAEHUE XY.
127. NuBapuaHThl ypaBHEHUSI BTOPOM CTEIICHH.
128. TlonmHas knaccuuKamms TeOMETPUIECKUX 00pa30B ypaBHEHHUSI BTOPOU CTEIICHHU.

7. AnanuTrueckas reoMeTpus B IPOCTPAHCTBE.

129. IlpeoOpa3oBanue JeKapTOBBIX KOOPAWHAT B IPOCTPAHCTBE: NapaJlIeIbHBIA IEpEHOC
KOOPAWHATHBIX OCEM.

130. IIpeoOpa3oBanue JeKapTOBBIX KOOPAUHAT B IPOCTPAHCTBE: IOBOPOT KOOPAMHATHBIX oce. 131.
OpToroHanbHble MaTPULBl U UX CBOMCTBA. ONpeaenuTesb OpTOrOHAIILHON MATPHUILIBL.

132. ITnockocth B mpocTtpancTse. OO11ee ypaBHEHUE TIIOCKOCTU. Y paBHEHUE IIJIOCKOCTH B
OTpe3Kax.

133. Busibl mi10cKoCTEN.

134. HopmanbHOE ypaBHEHUE TUIOCKOCTH.

135. PaccrosiHre OT TOUKH /10 MJIOCKOCTH.

136. Yron mexay AByMsl INIOCKOCTSMHU. Y CIIOBUS IApaUIEIbHOCTU U MEPIEHAUKYIIPHOCTH
IIJIOCKOCTEM.

137. IIpsimast IMHUSA B IPOCTPAHCTBE KaK JIMHUS IIEPECEUEHUS IBYX IUIOCKOCTEM.

138. Kanonnyeckue ypaBHEHMsI IPSMOIL, €€ HapaBJIsIOLINI BEKTOP.

139. [TapameTpuueckue ypaBHEHHUS IPSIMO.

140. Yron mexay AByMsl IPSMBIMU. Y CIIOBUS APAJUIEIbHOCTH U NEPIIEHIUKYISIPHOCTH IPSIMBbIX.

141. Yron Mexay npsiMOW U IUIOCKOCTBIO. Y CJIOBUSI TAPAJIIEIbHOCTH U NEPIIEHIUKYIIPHOCTU
MPSIMOY U TJIOCKOCTH.

142. MatpuyHas 3aIUCh YpaBHEHHsI BTOPOH CTETIEHU OTHOCUTENIBHO TPEX MEPEMEHHBIX -
ypaBHEHHUS MTOBEPXHOCTU B IPOCTPAHCTBE.

143. [lenTpanbHble U HEIIEHTPAIbHbBIC TOBEPXHOCTH.

144. [IpuBeneHre MaTpUILbI TPYIIIBI CTAPUINX YWICHOB YPaBHEHUS BTOPOI CTENEHH K
JTUAroHAJIbHOMY BHUJY C TOMOIIBIO TOBOPOTa KOOPAMHATHBIX OCEH.

145. Knaccudukaiiys reoMeTpudecKux 00pa3oB yIpoIeHHOT0 YpaBHEHHsI BTOPOW CTETIEHH
OTHOCHUTEIIBHO TPeX MEePEMEHHBIX.

146. VccnenoBanue (hOpMbI SJUTHIICOU/IA.

147. UccnenoBanue ¢popMbl OJJHOMOIOCTHOTO THIIEPOOIOUAA, ABYXIIOJIOCTHOTO TUIEPOOIIOnIa.

148. HUccnenoBanue GopMbl JUTUIITHYECKOTO MapadoIouaa.

149. UccnenoBanue Gopmbl TUIEpOOTHIECKOT0 apadonona (ceamna).

150. UccnenoBanue popMbl KOHYCA.

151. UccnenoBanue ¢popMbl JUTUIITHYECKOT0, TapabOoINYeCKOro, THIepOOTMYECKOro IUINHAPOB.

8. JIunelinble (BEKTOPHBIE) IPOCTPAHCTBA.

152. AKCHOMBI JIMTHEWMHOTO MMPOCTPAHCTBA.

153. CnenctBust M3 aKCMOM JIMHEHHOTO MTPOCTPAHCTBA.

154. JIuneitHast 3aBUCUMOCTD U JIMHEWHAs HE3aBUCUMOCTD JIEMEHTOB BEKTOPHOTO MPOCTPAHCTBRA.

155. Onpenenenue 6a3zuca JMHEHHOTO NpocTpaHcTBa. KoopauHaThl BEKTOpa B TMHEHHOM
IPOCTPAHCTBE.

156. Onpenenenue pa3MepHOCTH JIMHEWHOTO MMPOCTPAHCTBA.

157. Teopemsbl 0 COOTBETCTBHH 0a3znca U pa3MEPHOCTH JIMHEWHOTO MPOCTPAHCTBA.

158. U3oMop(du3mM BEKTOPHBIX TPOCTPAHCTB.

159. [TousiTHE TOATTPOCTPAHCTRBA.

160. JIuneiinast 000JI09Ka BEKTOPOB.

161. Cymma u nepecedeHre moAnpOCTPAHCTB.

162. PaznoxxeHue JINHEWHOT O MPOCTPAHCTBA B MPSAMYIO CYMMY HOANPOCTPAHCTB.

163. [Ipeo6pa3oBanue 6a3zruca KOHEUHOMEPHOTO BEKTOPHOT'O MPOCTpaHCTBa. MaTpulia nepexoia ot
OJIHOTO 0asuca K APyromy.

164. TIpeobpazoBaHMre KOOPAUHAT MU MTpeoOpa3zoBaHuy 0aznuca KOHEYHOMEPHOT'O BEKTOPHOTO
IIPOCTPAHCTBA.

165. BemecTBeHHBIE €BKJINOBBI IPOCTPAHCTBA.

166. CxansipHoe IpOU3BEACHHUE AIEMEHTOB BEIIECTBEHHOTO BEKTOPHOT'O POCTPAHCTBA.

167. HepaBenctBo Komm-byHsIKOBCKOTO B ciiyyae BEIIECTBEHHOI'O €BKJIMA0BA IIPOCTPAHCTBA.



168. Marpuna ['pama B ciiyyae BELIECTBEHHOI'O €BKJIMI0BA IPOCTPAHCTBA.

169. HopMma sneMeHTa BEleCTBEHHOIO0 BEKTOPHOT'O MPOCTPAHCTBA.

170. OpToHOPMHUPOBAHHBIN Oa3MC KOHEUHOMEPHOTO €BKJIMI0BA IIPOCTPAHCTBA U €ro cBorcTRa. 171.
AJNTOpPUTM OPTOTrOHANIM3ANU 0a3uca KOHEUHOMEPHOTO €BKJIMI0BA IPOCTPAHCTBRA.

172. I3oMopdu3M €BKIUAOBBIX TPOCTPAHCTB.

9. JIuneitnpie npeobpa3zoBaHMUS.

178. [TonsTHE MTUHEIHOTO TPEOOpa3OBaHUSI.

179. [eiicTBus HaJl TMHEWHBIMU NTpeoOpa30BaHUSIMH.

180. SAapo u o6pa3 nruHEHHOTO IpeoOpa3oBaHHUsL.

181. HeobxoMMoe 1 JOCTATOYHOE YCIIOBUE HHBEKTHBHOCTH JIMHEHHOTO MPEOOPa30BAHMSL.

182. MaTpuia THHEHOTO TpeoOpa3oBaHus B 3aJaHHBIX 0a3ncax JTUHEHHBIX MPOCTPAHCTB.

183. [IpeoOpazoBaHre MaTPHIIBI JIMHEHHOTO MPEOOPA30BAHMSI IPH TIEPEXOIC K HOBBIM Oa3ucam.
184. Heobx01MMoO€ 1 JOCTATOYHOE YCIIOBUE OMEKTUBHOCTH JIMHEHHOTO MPE0Opa30BaHMS.

185. CoOCcTBEHHBIC BEKTOPHI 1 COOCTBEHHBIE 3HAYCHUS JTMHEHHOTO TPEOOpa30BaHUsI.

186. Kanonnveckuii B TMHEHHOTO TipeoOpa3oBanus. Kopaanosa hopma KBaApaTHON MaTPHULIBL.

10. KBanpaTuunasie (GOpMBI.

167. 3nakoonpeieeHHbIE, 3HAKOIIEPEMEHHBIE, 3HAKOIIOCTOSIHHbIE KBaIpaTUYHbIE (DOPMBI.
188. [IpuBeeHre KBaApaTUIHON (OPMBI K CyMME KBaIpaToB.

189. 3akoH MHEpUUH KBaJAPaTUUHBIX (OPM.

190. Kpurepuii CunibBectpa.

7.4.2. [lpakTHyeckue 3aJaHus Ui TPOBEACHUS IPOMEKYTOYHOHN aTTECTAIUN 00YJaOIIIXCS

[IpakTryeckue 3aaHus AJs MPOBEICHHSI TPOMEKYTOUHOM aTTecTaluu 00yJaroIuxcst

1 cemectp

3azaHa CUCTEMA JTMHEWHBIX YPaBHEHUM:

1. OnpenenuTh paHT¥ MaTPULIBI U PACIIMPEHHON MAaTPUILbl CUCTEMBIL;

2. OnpenenuTb, UMEET JI CUCTEMA PEIIEHUE, €IUHCTBEHHOE JIM OHO, KAKOBO KOJIMYECTBO
CBOOOHBIX NTEPEMEHHBIX;

3. IlpeacraBuTh penieHre cUCTeMBI B 6a3uCHOI (opme.

2 cemecTp

3aaHo ypaBHEHHE 2-0M CTETIEHU OTHOCUTENIbHO TPEX MEPEMEHHBIX:
1. OnpenenuTh THM MOBEPXHOCTH, OMTUCHIBAEMOMN 3TUM YpaBHEHHUEM;
2. 3amucarh ypaBHEHHUS TTOBEPXHOCTH B KAHOHMYECKOM BUJIE;

3. OnpenenuTb KOOPIAUHATHI LIEHTPA, «MATPUILY ITOBOPOTaY;

4. 3anucatb HhopMysbl IpeoOpa3oBaHUS KOOPIUHAT.

B sk3ameHanMOHHBINH OMIIET BKIIIOUEHO | TeopeTHdecKHil BOpoc U 2 MpakTHYECKHUX 3aJaHMs,
COOTBETCTBYIOIIME COJIEPKAHNIO0 (POPMHUPYEMBIX KOMITETEHITHI.

DK3aMeH NPOBOJUTCS B yCTHOU (popme. 11 MOATOTOBKU MO dK3aMEHAIIMOHHOMY OMJIETY OTBOJIUTCS
90 MuHYT.

7.4.3. IlpuMepHbIe TEMBI KypCcOBOii paboThI (MpoekTa) (P HATHYHH)
KypcoBbie npoekTsl (paboThl) yueOHBIM IUIAHOM HE NMPEAYCMOTPEHBI.

7.5. Metoanyeckne Matepuasl, OIpeIesSoIne MPOLeaypsl OLIEHUBAHNS 3HAHUN, YMEHHI, HABBIKOB 1
(unu) onpiTa NPO(heCCUOHATBHON eI TeNIbHOCTH, XapaKTePHU3YIOIIKe 3Tanbl (POPMUPOBAHUS KOMIIETEHIIHHA
[Ipouenypa npoBeneHUs MPOMEKYTOUHOM aTTeCTAllMU U TEKYILIEro KOHTPOJISI YCIIEBaEMOCTH
periaMeHTHpYeTCsl JOKaIbHBIM HOPMATUBHBIM aKTOM, OIPEIEIISIONINM MOPSAI0K OPraHU3aluy U
IIPOBEJICHUS TEKYIIEr0 KOHTPOJISL yCIIEBAEMOCTH U MMPOMEXYTOUHOM aTTecTallui 00yJarommxcsl.
[Iponetypa orieHnBanust GOPMHUPOBAHUS KOMIIETCHIIMN TPU MPOBEACHUN TEKYIIETO KOHTPOIIS



npuBeacHa B 1. 7.3.

TunoBbie KOHTPOJIBHBIE 3aJJaHUS WIIM HHBIE MaTEpUajIbl TEKYILEr0 KOHTPOJIS IPUBEACHBI B 1. 7.2.

[IpomexxyTouHas aTTecTaius mo JUCIUTLINHE TPOBOIUTCS B (popMe 3aueTa ¢ OIeHKo# B 1 cemecTpe
U SK3aMEHa BO 2 CEMECTpE.

B sk3ameHanMOHHBIM OMIeT BKIIFOUEHBI TEOPETUUECKHM BOMIPOC U 2 MPAKTHUECKUX 3aJaHMUS,
COOTBETCTBYIOILIME COJIEPKaHUIO0 (DOPMHUPYEMBIX KOMIETEHITHIH.

DK3aMeH MPOBOJUTCS B ycTHOU (popme. 11 MOATOTOBKHU IO 9K3aMEHAIIMOHHOMY OMIIETY OTBOJUTCS
45 MUHYT.

MeTtoauueckue MaTepralibl, ONPEAeIIAIOIINe IPOLEAYPbl OLIEHUBAHUS 3HAHUM, YMEHUI, HABBIKOB U
(MJIH) OTIBITA AEATENBHOCTH, XapaKTEPU3YIOIINX Tarbl JOPMHUPOBAHUS KOMITETCHIIUI

KonTponupyemsle paziensl AMCUUILIMHBL: HauMeHoBaHNE OIIEHOYHOIO CPEICTBA

1 KommnnekcHele uncna :  3ajaHus ayJUTOPHBIE U IOMAIlIHKE (IMCbMEHHO U YCTHO).

2 Marpuupl u onpenenurenu: TeopeTnueckue BONpOCh! (MIMCbMEHHO U YCTHO), 3a/1aHUs
ayJIUTOpPHBIE U JOMAIIHNUE (IMCbMEHHO U YCTHO),

KOHTpOJIbHast paborTa.

3 CucreMsbl IMHENHBIX ypaBHEHMI: TeopeTnyeckue Bopockl (MIMCbMEHHO U YCTHO), 3aJIaHUs
ayJIUTOPHBIE U JOMAIIHKUE (TIMCbMEHHO U YCTHO),

KOHTpOJIbHAs paboTa.

4 BexkropHas anrebpa: Teoperuyeckue BOIpockl (MIMCbMEHHO U YCTHO), 3a/1aHus
ayJIUTOPHBIE U JOMAIIHKE (TUCbMEHHO U YCTHO).

5 AnanuTHueckas FeOMETpUsl Ha IUIOCKOCTH :  3aJlaHusl ayIMTOPHbIC U JOMAILIHUE :
(MMCBMEHHO U YCTHO),

KOHTpOJIbHast padoTa.

6 AHanmuTHuYecKas FTeOMeTpUsi B MPOCTPAHCTBE : TeopeTndyeckue BOnpockl (MMCbMEHHO U
YCTHO), 3a/1aHUs AyAUTOPHBIE U JOMAIIHUE (TIMCbMEHHO U YCTHO) ,

KOHTpOJIbHast padoTa.

7 JIuHelHbIE IPOCTPAHCTBA : TeopeTnueckue BONpockl (MMCbMEHHO U YCTHO), 3aaHus
ayJUTOPHBIE U IOMALIHKUE (IUCbMEHHO U YCTHO),

8 Jluneitnble npeobpazoBanus : TeopeTHueckue BOIPOCH! (IMCbMEHHO U YCTHO), 3alaHUs
ayJUTOpPHBIE U TOMALIHKUE (TMCbMEHHO U YCTHO).

7.6. Kputepuu onieHuBaHUs c(hOPMUPOBAHHOCTH KOMITETCHIIMI TPU MPOBEICHUN POMEKYTOUHOU
aTTecTaluu

yDOBeHB OCBOCHU M OIICHKA

Kpurrepun OrueHka OneHka
«HEYJIOBIIETBOPHUTENb | «ymoBiIeTBOpUTENbH | OLIEHKa «XOpOoLIO» O1leHKa «OTIIMYHO
OLICHUBAHUSA
HO» o»
«HE 3a4TEHO» «3a4TEHO»




YpoBeHb ocBoeHUsSI | YPOBEHb OCBOEHUSA | YPOBEHBb OCBOCHUS YpoBeHb OCBOEHUS
KOMIIETEHIINHU KOMITETEHIINHU KOMITETEHIINN KOMITETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHI.
KoMmnereniinu He KoMmnerenmnuu KoMmnerenmnu Komnerenmnuu
c(OpMHPOBAHEI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHUA OOLIMPHEIE, 3HaHuA
YMEHUS ¥ HaBBIKK HE | 6a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
chOopMHUPOBAHBI 3HAaHUU. YMEHUs HOCST BCECTOPOHHHE. Y MEHHUS
(bparMeHTapHbI U pEenpOAYKTUBHBII YCIIEILIHO
HOCST Xapakrep, IIPUMEHSIIOTCS K
PEeNpOAYKTUBHBII MIPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHuM. HECTaH/IapTHBIX
HU3KHUH YPOBEHb JleMoHCTpUpYyETCS | TBOPYECKUX 3alaHUM.
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBIN JemoHcTpupyercs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYMBOTO BBICOKAsI aJallITUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA
HaBbIKA.

OO6yyaromuiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: J€EMOHCTPHUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,

po0OeIbl B 3HAHUSIX TEOPETUYECKOT0 MIOHUMAaHUe BCECTOPOHHUE U
yueOHOro MaTepuana; MaTrepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBaHHbBIE

-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHUS MPOTPAMMHOIO

MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0bvema MaTepHaa;
OLIMOKM IIPU OTBETE | BOIPOCHI, OINOKH B IIPOrPaMMHOTO -II0JIHO€ TOHUMAaHNE
Ha OCHOBHBIE OTBETE, MaTepuana; CYLIHOCTH U
BOINPOCHI OuiIeTa, HEZ0CTaTOYHOE - 3HAHMUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U IIOHMMAaHHE TEOPETUYECKOTO paccMaTpuBaeMBbIX
[IOHMMaHHe CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX ITOHITHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HaHHE
KaTeropui; BOIIPOCOB; YCTaHABIIMBATb U | OCHOBHBIX ITOHSTHM, B
-HEIIOHUMaHHe -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/1aeMbIX
SHAHUS CYILIHOCTHU HETOYHBIE OTBETHI | MPAKTUKU U TEOPUH, 3a/1aHMI;
JIOTIOJIHUTEJIBHBIX | HA JOMOJIHUTENIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHI. IIPOTUBOpPEYHS, yCTaHaBIMBAaTh U
3a/laHuil ousera. poOJIEMBI U OOBSICHATH CBSI3b
TEHJACHIIUU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIE U nocJieI0BaTeIbHbIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
MIOCTaBJICHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. owiera, a TaKkKe
JIOTIOTHUTEIIbHBIE
BOIPOCHI
JK3aMeHaropa.




[Ipu BEIMOTHEHUH OOGyuarommiics OOGyuarommiics OO0yuaromuiicst
MIPAKTUYECKOTO BBITOJTHUII BBITTOJTHUII MPABUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPAKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajaHue ounera ¢ ounera. [Tokazan

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOTBIINMH OTJINYHBIC YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | yueOHOro marepuana.
IIpaxkTrueckue OLIMOKY B YMEHHS B paMKax Pemaer
3aJlaHus HE COJIep’)KaHUU OTBETA OCBOEHHOT'O IIPEI0KEHHBIE
BBITIOJIHEHBI U peIlIeHUH y4eOHOro MIPaKTUYECKUE 3a/1aHus
YMEHHUS OO0yvarommiicst He MIPAKTUIECKHIX MaTepuaa. 0e3 ook
OTBEYAaET HA BOIIPOCHI 3a/1aHUM. [Ipemnoxennsie OTtBeTwI1 Ha Bce
owiera npu [Ipu orBeTax Ha MPaKTUYECKHE JOTIOJTHUTEIbHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSAMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIITMHCTBO
JIOTIOJTHUTEITbHBIX
BOIIPOCOB.
He moxet BrIOpaTh HcneiTeiBaeT bes 3arpynHennii [Ipumensier
METOAUKY 3aTpyAHEHUS 10 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOJUKU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
3a/laHUuM. BBITIOJIHEHUS METOAUKY BBIIIOJIHEHHUS 3aJaHU M.
Jomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHUS He nomyckaet ommbox
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BoeimonHeHun | Jlomyckaet omuoKku 3a/1aHUi.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylIaKIINe JOTUKY | HapylIeHUs JIOTUKU 3a/laHui, He aHAIU3UPYET
pelieHus 3a1ay. penieHus 3aay. Hapylarouue pe3ynbTaThl
BIIA/ICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBIBOJIBL. dbopmynupoBanueM | Jlenaetr KOppeKkTHbIE | OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1a4.
000CHOBATh BBIBOJIOB. pe3yibTaTam
ITOPUTM UcnbiTeiBaeT pelIeHus 3a1auH.
BBIITOJIHECHUS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aaHuM. 000CHOBaHUU pereHus 3anay 6e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHCHHS
3a/IaHHM.

OneHka no JUCHUILIMHE 3aBUCUT OT YPOBHSI C(DOPMHUPOBAHHOCTH KOMIETEHIINN, 3aKPEIUIEHHBIX 3a
JTUCIUIUIMHOM, U TIPeCTaBIIAeT co00M cpeHee apu(METUUECKOE OT BHICTABJICHHBIX OLEHOK 110 OTIEJIbHBIM

pe3yabpTaTtaM oOydeHus (3HaHUSI, YMEHUs, BIAJCHUE HABBIKAMH).

Or1eHKa «OTJIMYHO»/ «3a4TEHOY BBICTABIISIETCS, €CJIH CpeHee apuPMETHISCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOII0»/«3a4TEHOY BBICTABIISETCS, €CITU CpeiHee apuMEeTHUIECKOe HaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.
Or1eHKa «yIOBIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIISIETCS, €CITU CpeIHEe apru(PMeTHIecKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

OneHka «Hey/10BIETBOPUTENIbHOY/ «HE 3a4TE€HO)» BBICTABIISETCS, €CIIU CpeHee apupMeTHIecKoe
HaxoauTcs B uHTepBaie ot 0 1o 2,4.




8. YueOHO-MeTOAMYeCKOE U MATEPUATBLHO-TEXHUYECKO0e o0ecnevyeHne TUCIMIIMHBI (MOTYJIs)
8.1. [lepeueHb OCHOBHOM U AOTMOJIHUTEIBHOMN IUTEPATYPhI, HEOOXOTUMOM JITsI OCBOCHHUSI TUCITUTLIAHBI
(Moyist)

Ne
n/a

ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUs y4eOHOU U
yu4eOHO-MEeTOINYECKON JTUTEepaTyphl

KonuuectBo
HK3EMILISAPOB/3JIEKTP
oHHbIH agpec Ib6C

OcHOBHAS JJUTEPATYPA

Mopo3zosa JI. E., CmupnoBa B. b., Bektopnas anredpa, Cankt-IleTepOypr:

http://www.iprbooksh

1 |Cankr-IlerepOyprckuii rocyapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIIbHBIN
yamsepeuter, D5C ACB, 2014 0p.ru/26870.html
Komees A. C., MGI[BGI[e.Ba M. A, I‘EI/IKOHOB 0. I/I.,VHOHOB JI. 1., Jluneiinas http://www.iprbooksh

2 |anre6pa, ExarepunOypr: Ypanbckuii penepansubiii yausepcuter, 35C ACB, / html
2013 0p.ru/69618.htm

3 I'opnau b. A., Jluneiinas anre6pa u aHanutudeckas reomerpusi, CaHkT- https://e.lanbook.com
[etepOypr: Jlans, 2021 /book/167492

4 Mopozosa JI. E., CmupHoBa B. b., Ytuna H. B., I[Ipsimast u miockocTh B http://ntb.spbgasu.ru/
npocrpanctse, CII6., 2017 elib/00816/
Ps6ymko A. I1., bapxartos B. B., [lepxagen B. B., IOpyts U. E., Psaoymiko A.

1., UnaguBuyanbHbIe 3a/1aHus 110 BBICIICH MaTemaTuke. Yacts 2. . .
https://www.iprbooks

5 | KommnekcHeie unicna. HeonpeneneHHuble 1 onpeeeHHbIE UHTErPalbl.

hop.ru/20274.html
OyHKIMH HECKOJIBKUX MepeMeHHbIX. OOBIKHOBEHHBIC MU dhepeHIaTbHEIC
ypaBHeHwus, , 2011
MaJII{IHeBa E. b., Jlemun A. 1O, (DpI/IHITeP JI. 1O., XaI/IpyJIJII:IH P.3., } http:// iprbooksh

6 |JIuneitnas anrebpa, MockBa: MOCKOBCKHII TOCYJapCTBEHHBIN CTPOUTEIHHBIN oD.1u/26858.html
yausepeurer, D5C ACB, 2014 P. '
Kapamsia A. A., [IpokodbeBa C N., Ananutuueckas reoMeTpus Ha } https:/Awww.iprbooks

7 | mnockoctu, Cankr-IlerepOypr: Cankt-IlerepOyprekuii rocy1apcTBeHHbBIN hob ru/19330. html
apXUTEKTYpHO-CTpOUTENbHBIN yHUBepcuteT, ObC ACB, 2012 - '

8 EmenssnoBa T. B., KoibuatoB A. M., Jluneiinas anredpa. Pernenue tunossix | http://www.iprbooksh
3anmaq, CapatoB: Aii [Tu Op Menua, 2018 op.ru/74559.html
Wenesa A. M., IIpunynkas I1. 1., Yepabix I/I ., HI/IHGI/IHa}IVaJ'IFe6pa. http://www.iprbooksh

9 |Amnamutuueckas reomerpusi, HoBocubupck: HoBocubupckuit

. . op.ru/45380.html
roCy/1apCTBEHHbIN TEXHUYECKHUI YHUBEPCUTET, 2014
. http://www.iprbooksh
10 |Mopo3zosa JI. E., [TonsixoBa O. P., JIuneitnas anrebpa. Yacts 2, , 2014 0p.ru/30007.html
JdonoHUTeIbLHAS JUTEPaTYpa
MarazunnankoB JI. U., MarasunnukoBa A. J1., JIuneiinas anrebpa u ) .
. " http://www.iprbooksh
1 |ananutnueckas reometpus, Tomck: ToMcKuil rocyjapcTBEHHbIN YHUBEPCUTET
op.ru/13861.html
CHCTEM YIPABIICHUS M PAIU0dJIeKTpOHUKH, Diib Kontent, 2012
_ https://e.lanbook.com

2 |Ilpusanos U. U., Ananmutiuaeckas reomerpusi, Cankr-IlerepOypr: Jlans, 2022 Ibook/210353
PomannukoB A. H., JIuneitnas anreGpa, MockBa: EBpasuiickuii OTKpbITBII . .

. . http://www.iprbooksh

3 |uHCTHTYT, MOCKOBCKHI TOCY/IapCTBEHHBI YHUBEPCUTET SKOHOMUKH,

0op.ru/10890.html
CTaTUCTUKU U uHGopMaTuku, 2007

4 I'ycak A. A., AHanmuTHuecKasi reOMeTpus U JUHeWHas anrebpa. [Ipumeps! u http://www.iprbooksh
3anaun, Munck: TerpaCucremc, 2011 op.ru/28035.html
Karan M. JI., Ky31:1Ha vT C., BexTopHas anrebpa, AHAIUTHECKAs FEOMETPHS http://www.iprbooksh

5 | M areMeHTHI JUHEHOHN anreOpsl, MockBa: MOCKOBCKHI rocyAapCTBEHHBIN 0D 1u/23720.html
ctpoutenpHblil yHuBepcurer, ObC ACB, 2014 P- '

5 Kpsksun B. /1., JIuneitnas anrebpa B 3aauax u yrnpaxHeHUsx, CaHKT- https://e.lanbook.com

[TerepOypr: Jlans, 2021

/book/168907




Jlenosckas E. B., JIuneiinas anreOpa u ananutudeckas reomerpusi. COOpHUK
7 [3amay, MockBa: MOCKOBCKasi TOCYAapCTBEHHAs aKaIeMUs BOJHOTO

http://www.iprbooksh

rpatcopra, 2017 op.ru/76710.html
Kpaconenko I'. B., CBanuaze H. B., SIkynuna I'. B., Ananutuyeckas

g |reomerpus. Bekropnas anreopa. Teopust npenenos, Cankr-IletepOypr: https://www.iprbooks
Cankr-IlerepOyprckuii ToCyaapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN hop.ru/30002.html

ynusepcutet, ObC ACB, 2014

9 |[octauko M. M., Jluneiinas anredpa. Jlekmuu o reomerpun, Jlans, 2009

https://e.lanbook.com
/book/319

nccaenosanuu, 2019

[Toropenos A. B., Ananutuueckas reometpusi, Mocksa, MxeBck:
10 |PerynspHas u xaoTuueckas AMHAMHKA, IHCTUTYT KOMIIBIOTEPHBIX

http://www.iprbooksh
op.ru/91909.html

11 Jlanp, 2008

Koctpukun A. ., Manun 1O. U., JIuneitnas anre6pa u reometpusi, CII6.:

23

yausepcutet, Al [lu Op Menua, ObC ACB, 2014

BeryxunoBckuii @. f., Ocumnos FO. B., JIuneiinas anreOpa u aHamuTHYECKas
1 [reometpus, MockBa: MOCKOBCKHI rOCYAapCTBEHHBIN CTPOUTENbHBIN

http://www.iprbooksh
op.ru/25511.html

HapoJ10B, 2017

Mapxosa H. B., Ananutudeckasi reoMeTpus Ha IJIOCKOCTU U BEKTOpHAas
2 |anrebpa: cOopHuk 3amayd, MockBa: Poccuiickuii yHUBEpCUTET APYKObBI

https://www.iprbooks
hop.ru/90973.html

crpoutenbHblil yHuBepcurer, ObC ACB, 2012

Hemunosa H. E., Meronuueckue ykazanus no teme «BektopHas anredpay,
3 | Huxuuit HoBropon: Hukeropoackuii rocyqapCcTBEHHBIN apXUTEKTYPHO-

http://www.iprbooksh
op.ru/16022.html

Mos3aneBa E. M., Kommuiekcubie uncna. JInneitHas u BeKTopHas anre0pa, http://www.iprbooksh
OpenOypr: OpeHOyprekuii rocyaapcTBeHHbIi yHIBepcuTeT, ObC ACB, 2004 op.ru/51530.html

OObyuaromuecs u3 ynciia uHBaIUI0B 1 nul ¢ OB3 oOecnieunBaroTCs meyaTHBIMU U (WITH)
ANEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamu B popMax, aIanTHPOBAHHBIX K OTPAHUYECHUIM UX

3JI0POBBSL.

8.2. IlepeueHb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTu «HTepHEeT», HEOOXOAUMBIX JUIs

OCBOEHUS AUCIUILTUHBI (MOTYIs)

HaumenoBanue pecypca cetu «IHTepHET»

DJEeKTPOHHBIN agpec pecypca

Jluneiinas anredpa .CmupsoBa B.b., 3y6osa O.B.

https://moodle.spbgasu.ru/course/view.p
hp?id=1854

Mopozosa JI.LE. CmupnoBa B.b. Bekropnast anre6pa

https://moodle.spbgasu.ru/course/view.p
hp?id=291

Bekrophas anredpa

https://moodle.spbgasu.ru/pluginfile.php
/196012/mod_label/intro/moc%
20BekTopHasn%20anredpa%
20CmupHoBOM.pdf

Jluneiinas anrebpa U aHaTUTHUYECKas reomeTpus , ['masa 7 .//
CwmupnoBa B.b., Mopo3osa JI.E.

https://moodle.spbgasu.ru/course/view.p
hp?id=1854

8.3. IlepeueHnb coBpeMEHHBIX MTPOPECCHOHABHBIX 0a3 TaHHBIX M HH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue

DJNEKTPOHHBIN agpec pecypca

ApXUB NPENpUHTOB 1O (HU3MKE, MATEMATHUKE, KOMITbIOTEPHBIM HayKaM,

CTaTHCTUKE, OMOJIOTHH, PUHAHCAM.

WWW.arxiv.org

bubnuoteka no EcrectBenHbM Haykam Poccuiickoit AkageMun Hayk

(PAH)

WWW.ras.ru

Enunbli 371eKTpOHHBIN pecypc yd4eOHO-MeTOAMYECKOM JIUTEPaTyphl

CIIoI'ACY

www.spbgasu.ru

Bcepoccuiickuii HHCTUTYT Hay4YHOM U TEXHUYECKOW nHpopManuu

(BUHUTH)

www2.viniti.ru




Poccutiickas rocymapcTBeHHas OuOInoTeKa

www.rsl.ru

®denepanbHbIi 00pa3oBarenbHbIi nopTan "EnnHoe 0OkHO 1ocTyna K

o0pa3oBaTenbHbIM pecypcam”

http://window.edu.ru

Hayunas snekrponnas 6ubmmoteka eLIBRARY.RU

Hayunas snektponHas
oubmmorexa eLIBRARY.RU

DJIeKTpOHHO-0MOIMOTEYHAs cucTeMa u3aareianpcrsa " IPRsmart” http://www.iprbookshop.ru/
DJIeKTPOHHO-0MOIHOoTe Has cuctema uzaarenabcrsa "TOPAUT" https://www.biblio-online.ru/
DJIeKTPOHHO-0MOIMOTEYHAs cUCTeMa u3aareabcTsa "Jlanp" https://e.lanbook.com/

OnexrpoHHas oubianoreka Mpouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema aucranmuonsoro ooyuenus CII6I'ACY Moodle https://moodle.spbgasu.ru/

8.4. [lepeuenb MHGOPMAIIMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMbIX IPU OCYILECTBICHUH 00pa30BaTEIILHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas IepeyeHb JIMIEH3UOHHOTO U CBOOOIHO pacpoOCTPaHIEMOT0

MporpaMMHOI0 obOecrieyeHns

HanmenoBanue

Crioco0 pacnpocTpaHeHuUs
(JIMIIEH3MOHHOE MJIK CBOOOTHO
pacrnpocTpaHsieMoe)

Microsoft Windows 10 Pro

Horosop Ne 132009689201 ot
18.12.2020r

Maple Bepcus 2017

Horosop Ne6/u ot 21.06.2017 ¢ AO
"CodrJlaitn Tpein". Jlunensus
OGeccpoyHas

Math Cad Bepcus 15

CyOnuIeH3MOHHOE COTJIAIlIeHHE Ha
ucrosib3oBanue nmpoaykroB "PTC" ¢
000"Codt Jlomxuctux" 10roBOp

Ne20716/SPB9 2010 r. JIuueunsus
OeccpouHas

Matlab Bepcus R2019a

HoroBop NoJ[31908369487 ot
01.11.2019 ¢ OOO "Codrnaitn
IIpoekts!". JInnensus no
31.12.2025

8.5. MarepuanbHO-TeXHHUECKOE 00ecTrieueHne TUCIIUTIITNHBI
Caeznenust 00 OCHAICHHOCTH YY€OHBIX ayJUTOPUN 1 TOMEIICHUH JI1 CAMOCTOSITEIbHONU PabOThI

HaumenoBanue yueOHBIX ayJUTOPHUI U
MOMEILEHUH 1711 CAMOCTOSTEIbHOU paboThl

OcHaInieHHOCTh 000PYAOBAaHUEM U TEXHHUYECKUMU
cpelcTBaMu O0yuYeHus

07. Ilomerenust st CaMOCTOATEIBHONU pabOTHI

[TomerieHue 17151 CaMOCTOSITENIEHOM pabOTHI
(unTanbHbIl 321 6ubnuoTekw, aya. 217): [1K-23 mr., B
1.9. 1 .- I[IK gms mun ¢ OB3 (cucteMHbIi 010K,
MOHHTOD, KJIaBUATYypa, MBIIIIb) C MOIKIIOYCHUEM K
cetn «MHTEpHET» 1 0OecliedeHneM JOCTyra B
AIIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny CIIOT'ACY.

1O Microsoft Windows 10

07. YuebHble ayTUTOPUH JIIsl IPOBEICHUS
NPaKTUYECKHUX 3aHITHH, KypCOBOTO
IPOEKTHPOBAHUS (BBIIOJIHEHUSI KYPCOBBIX padoT),
IPYNIIOBBIX U UHIMBUAYAIBHBIX KOHCYJIbTALIUH,
TEKYILLETr0 KOHTPOJIS U MPOMEXKYTOUHOMN
aTTecTalluu

KommiekT MylbTUMEeTMIHOTO 000pYyI0BaHUS
(epcoHaIbHBIA KOMITBIOTEP, MYJIbTUMEUITHBIN
MIPOEKTOP, FKPaH, ayIMOCUCTEMA), I0CKA, KOMILJIEKT
y4aeOHOM MeOeNH, MOAKITI0UEeHNE K KOMITBIOTEPHOM
cetu CII6I'ACY, Bbixoa B nTepHer




07. YueOHbIe ayTUTOPUH JIJIsi TPOBEACHUS
JIEKI[MOHHBIX 3aHATHH

VYueOHas ayIuTOpus Ui IPOBEICHUS 3aHATUI
JIEKIIMOHHOT'O TUIIA, KOMIUJIEKT MYJIbTUMEIUIHOTO
00opynoBaHus (MIEPCOHATBHBINA KOMITBIOTED,
MYJBTUMEAUNHBIA TPOEKTOP, IKPaH, ayJUOCUCTEMA),
JI0CKa, 9KpaH, KOMIUIEKT yueOHOW MebenH,
nojaKiroueHue Kk komnbtoteproit cetu CIIOIACY,
BbIX0J B IHTEpHET

Jlst maBanuaoB u aui ¢ OB3 oGecrieynBarOTCs CrieliaabHbIC YCIOBHS IS TOTYYCHUS
00pa3oBaHus B COOTBETCTBUU C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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