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1. HaumeHoBaHHe TUCUMILIMHBI (MOLYJISA).

Auare0dpa u reomeTpust

Heab1o n3ydeHus: AUCIUIUTUHBI SABIISICTCS
- hopMHUPOBAHHUE CUCTEMATH3UPOBAHHBIX 3HAHUH B 001aCTH anreOphl M AaHATUTHYECKON
FEOMETPUH U €€ METO/IOB;

- TEOPETUYECKOE OCBOCHHE OOYyJalOUIMMHUCS OCHOBHBIX pa3elioB MaTeMaTHKH,
HEOOXOIUMBIX JIJIsl TOHUMAaHUS POJIM MaTEMATHUKH B TTPO()ECCHOHAILHOM I TEIILHOCTH,

- (¢opMHpOBaHUS KyJAbTYPHl MBIIUICHUS, CIIOCOOHOCTH K OO0OOIIEHHIO, aHaIu3y,
BOCITPHUSTHIO HH(OPMAIIHH, TIOCTAHOBKE IIEJIA U BBIOOPY ITyTel e€ TOCTHKCHHUS,

- OCBOCHHUS OCHOBHBIX METOJIOB MAaTEeMaTHYECKOTO aHalM3a, MPUMEHSEMBIX B PEIICHUU
podecCHOHABHBIX 337]a9 U HAyYHO-HCCIIEI0BATEILCKON ACITeILHOCTH.

Jis1 tocTHKeHUS eI CTABATCH CJeyIolue 3a1a4M:

- MOJIyYUTh TMPEACTABJICHUE O POJIM MAaTEeMATHKU B MPOQPECCHOHAIBHON JCSITEIHHOCTH,
M3YYUTh HEOOXOAUMBIN MOHATUWHBIN anmapaT IUCIUILIAHEI;

- chopMHpOBaTh YMEHHUS JIOKa3bIBaTb TEOPEMBbI; C(HOPMUPOBATH YMEHHS pElIaTh
TUTIOBBIC 3a/la4yd OCHOBHBIX pa3/IeNIOB aireOpbl U aHATUTHYECKOW T€OMETPHHU, B TOM YHUCIE C
WCIIOJIb30BAHUEM MPUKIIATHBIX MAaTEMAaTUUECKUX TTAKETOB;

- TIOJIYYUTHh HEOOXOJMMBIC 3HAHUS W3 AHAJTUTHUYECKOM TEOMETPUH I JajbHEUIIero
CaMOCTOSITEIPHOTO OCBOCHHSI HAYYHO-TEXHUYECKOW MH(GOPMAIUH, MTOTYyIUTh MPEICTAaBICHUE O
MIPUMEHEHHH TTOJI0KEHU MaTeMaTUUECKOTO aHAJIM3a MPU MOJCIIMPOBAHUH TTPOIIECCOB CEPBHCA.

B pe3synbpTaTe ocBOCHUS AUCIUIUTMHBI OO YJarOIIHUICS JOJIKEH:

3HaTh: OCHOBHBIE TIOHATHS TEOPHH MHOXECTB, ONpPEACIEHUs ONepaluii Haj
MHOYECTBAMH, OTPEACIUTEIN N-TO TOPsIIKa, CBOMCTBA OMpPENETUTENCH; MaTpuIlbl (OCHOBHBIC
OTIpeNeNICHuUs), OTEpaly HaJ MaTpPUIlaMH M WX CBOWCTBA, MHUHOPHI M anreOpamdecKue
JOTIOJTHCHHMSI, CHCTEMBI JIMHCHHBIX aareOpandecKuX ypaBHEHHH (OCHOBHBIC MOHSTHS); METOJIbI
peIIeHusT CUCTEM JIMHEHHBIX aJireOpandecKnX YpaBHEHUH; CUCTEMbl KOOPAMHAT Ha TUIOCKOCTH U
B MPOCTPAHCTBE; OMpEAeIEHNe BEKTOPa; OMepallud HaJl BEKTOPAaMHU U WX CBOMCTBA; ypaBHEHUE
NpsSIMOM JIMHUM Ha TUIOCKOCTH; KpUBBIE 2-TO TOpsAaKka (OKPYXKHOCTh, Tapaboia, 3JUIHIIC,
runep007a); MOBEPXHOCTH BTOPOTO TIOPSIKA;

YMerb: HaxoauTh OOBEAMHEHHWE, IEpEeceUCHUE, Pa3HOCTh MHOXKECTB; peIIaTh
yYpaBHEHHUSI ¥ HEPABEHCTBA C MOJYJISIMH; BBIUYUCIATH OMPEISIUTENM N-TO mopsaka (mpw N =
2,3,4,5), pa3naratb OnpeneaIuTeNb M0 AIeMEHTaM JII000H CTPOKH M JII00OTO CTOJIONA; HAXOIUTh
paHT MaTpHIlbl, OOPATHYIO MaTPHILYy, TPOU3BOIUTH OIEpaIly HAJl MATPUIIAMHU;, PEIIaTh CUCTEMBbI
ypaBHeHu# 1o mpaBmiay Kpamepa, meromom ['aycca, cpencTBamMu MaTPUYHOTO HCUYHUCICHUS;
Omneparuu HaJl BEKTOPaMU, CKAISIPHOE U BEKTOPHOE MPOU3BEICHHE ABYX BEKTOPOB, CMEIIAHHOE
MPOM3BEICHUE; COCTABIIATh YPABHEHUS TMPSMBIX JIMHUH Ha TUIOCKOCTM U B NPOCTPAHCTBE;
HaxOJIUTh YTJIbI MEXJY MPSMBIMH, PACCTOSHUE OT TOYKH JIO MPSIMOM, TJIOCKOCTH, COCTaBJISAThH
yYpaBHEHUS KPUBBIX 2-TO MOPSIJIKA;— CTPOUTH KPUBBIE 2-20 TIOPSAKA.

Baagers: HaBBIKAMU CAMOCTOSITETIHHOTO OBJIAZICHUS HOBBIMHM 3HAHUSMH, MCTOJb3Ys
COBpPEMEHHBIC 00pa30BaTEIbHBIC TEXHOJIOTHHM; MaTEeMaTHYECKONW TPaMOTHOCThIO B 00JacTH
poheCCHOHAIBHBIX HHTEPECOB.

2. IlepeyeHb IJIAHUPYEMBIX Pe3yJabTATOB 00y4YeHHs MO TUCHMUILINHE
(MOIyJ110), COOTHECEHHBIX € IUIAHMPYEMbIMHU Pe3yJIbTATAMH OCBOCHUSA
o0pa3oBaTe/IbHON NMPOrPaMMBI

Hpouecc HU3YUCHU NUCHUIINHBL «Anre6pa U TCOMCETpUA» HAIIPABJICH Ha q)OpMI/IpOBaHI/Ie
CJICAYIOIIUX KOMITETEHITUM 06yqafomeroc>1:

Ko,
KOMHe'feH ConepxaHre KOMIICTEHIHH B WNHaukaTopsl TOCTHKEHHS CHOPMUAPOBAHHOCTH
i = cootBerctBun ¢ ®I'OC BO/ OIT BO KOMITCTCHIUH




OIIK-1 Criocoben mpumMensiTh ¢pynaamenTaibabie | OIIK-1.1. 3HaeT OCHOBHBIE TONOXKEHUS U

3HaHMS, TIOJTy4EHHBIE B 001aCTH KOHIIEIIMH B 00J1aCTH MAaTEMAaTHUECKUX U
MaTEeMaTHYECKUX U (MJTH) ECTECTBEHHBIX
HayK, 1 HCIIOJIb30BaTh UX B

- TEPMUHOJIOTUIO.
npohecCrOoHaIbHOMN JCATEIBHOCTH

Y aHaJIu3 MaTepualia, MHTEPIIPETUPOBATh
pa3nuYHbIe MaTeMaTHYecCKue OOBEKTHI.

OIIK-1.3. Bnageer HaBBIKOM pabOTHI 110

MPUMEHSET UX B MPOQecCHOHATLHON

C€CTCCTBCHHBIX HAYK, 0a30BbIe TE€OpHHu, OCHOBHYIO

OIIK-1.2. YMeer oCcyIIEeCTBIATh IEPBUYHBIN cOOp

PCHICHUIO CTAHAAPTHBLIX MAaTEMATHYCCKUX 3a1a4 U

NS TeNBHOCTH
[K-2 CriocoOeH moHuMaTh, coBepiiieHcTBOBaTh | [1K-2.1. 3HaeT mpUHIMITBI TOCTPOCHUS U METOIbI
Y IPUMEHSITH COBPEMEHHBII WCCIIeTOBAHMSI MATEMAaTUUECKUX MOJIEIIEeH
MaTeMaTUYECKUH armapar 00BEKTOB Pa3ITUIHON TTPUPOJIEIL.
[K-2.2. Ywmeer KCIIOJIb30BaTh u
MO (PHUIIUPOBATH CYIIECTBYIOIINE

IMPUKIIAJIHBIX 3a1a4.

T1K-2.3. Biageer HaBBIKAMHA HCIIOJIB30BAHUI
MaTEeMaTUYIECKOr0 anmapara Mpy pericHuH
MPUKIAAHBIX 337249

MaTEMaTHYCCKUEC METOJBI JUIA peIICHUA

3. MecTo mucuunjnHbl (MoayJisi) B CTPYKType 00pa3oBaTeibHOi
NMPOrpamMmbI

Jucnuminna «Anredpa u reometpus» (51.0.07 ) otHOCHTCS K 00s13aTenbHOM yacTH b1.
Hucnunnuna uzydaercs Ha 1 kypce B 1-2 cemecTpax.

MECTO JUCIMIIJIMHBI B CTPYKTYPE OIl

Unpexc | 51.0.07

TpeboBanusi K npeaBapuTEIbHOI MOATOTOBKE 00yYaK0LIErocs:

Jlannast yqyeOHasi TMCHUIUIMHA sIBisieTcs 0a30BOM M ONMMpaeTcsl Ha BXOJHbIC 3HAHUS, YMEHUS U
KOMIIETEHIMH, [Js YCIENIHOTO OCBOEHUS IUCIMIUIMHBI CTYAEHT JIOJDKEH HMETh 0a30BYIO
MOATOTOBKY 10 ajiredpe u HauajgaM aHajan3a, TeOMETPHH B 00bEME MPOrpaMMbl CPEAHEN HIKOJIBI.

JAMCUMIUIMHBI U TPAaKTHUKH, AJS KOTOPBIX OCBOeHHME JAHHOH JUCHMIIMHBI (MOZYJIAA)
Heo0X0JUMO KaK NpeaniecTBylomiee:

Kypc "Anrebpa u reomerpus" sBIS€TCS OCHOBOWM JUISl TOCJEAYIOIIETO0 M3YYEHHUS TaKHX
JUCIUILINH Kak: «KpaeBble 3a/1aun ¥ BapHAIIMOHHOE MCUYUCIICHUAY», «3aqad ¢ ImapameTpaMmny,
«CnenuanpHble  pa3jienbl  MaTeMaTuku», «OnuMIuagHbie  3aadd [0 MaTeMaTHKE»,
«MaremaTtnueckas noruka», «lIpukinaanas anreGpa». Taxxke, MOTy4eHHbIE 3HAHUS B MpOLIECce
W3YYEeHUS AUCUUIUIMHBI, TO3BOJAT YCIEUIHO TPOWUTH BCE BHUABI IMPAKTUK, (OPMHUPYIOIINX
xomrmerennuu OIIK-1, TIK-2.




4. O0beM AUCHUIUIHHBI (MOYJIsI) B 3a4€THBIX eIMHULAX C YKa3aHUEeM
KOJIMYEeCTBA aKaAeMHYECKHUX YaCOB, BbIJCJICHHBIX HA KOHTAKTHYIO0
padoTy o0yyarmuxcs ¢ npenojaasaresaemM (Mo BUAAM Y4eOHBIX
3aHATHI) ¥ HA CAMOCTOSATEJbHYI0 Pa00Ty 00y4al0IIMXCH

Oo6mas TpymnoeMKocTh (00beM) aucturuinabl (Moayis) coctabiser 13 3ET, 468 akanemudeckux
Jaca.

OO0BEM TUCIUTUTMHBI Bcero yacos
JUIS OYHOM JUTS 3a049HOM
bopmbl bopmbl
00y4eHus 00y4eHus
OO0uas TPy10eMKOCTh THCIHIINHBI 468 -
KonrakTHas paGora o0y4alomuxcs ¢ npenojapare/iemM 468 -
(mo BuAaM y4yeOHBIX 3aHATHIH) (Bcero)

AyautopHasi padora (Bcero): 208 -
JeKIIH 94 -
MPaKTHYECKUE 3aHATUS 76 -
71a00paTOpHBIC PaOOTHI 38 -

BueayauropHas padora:

KypcOBbI€ pabOThI - -

KOHCYJIbTallHS MEepe]] SK3aMEHOM - -

BueaygutopHass paboTa Takke BKIIOYACT  HWHAUBUAYAJbHYIO paboTy oOydaromuxcs C
[pernoaBaTejeM, TPYIINOBbIC, HWHIWBUIYyaJdbHbIC KOHCYIbTAIMM M WHBIC BUIBI Y4eOHOM
eI TEIBHOCTH, MTPEAYCMATPHUBAIOIINE TPYIIIOBYIO WIH WHANBUAYAIBHYIO paboTy 00ydaromuxcs
C TIperoiaBaTesieM), TBOPUECKYI0 paboTy (3cce), pedeparbl, KOHTPOIbHBIE PAOOTHI U IP.

CamocTosiTeqibHAas padoTa ody4yarnuxcsi (Bcero) 224
KoHTpoJib camocTosiTe/IbHOI padoThl 36
Buja npoMe:KyToOYHOM aTTecTanuu 00y4aromerocs 3auerl,
(3aueT / 3K3aMeH) sk3ameH 1,2

5. Coaep:xxanmne TUCHHUILVIMHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE MO TEMaM
(pa3aesaM) ¢ ykazaHMeM OTBEJCHHOI0 HA HUX KOJIMYeCTBA
aKaJeMH4YeCKMX YaCOB M BUIOB Y4eOHbIX 3aHATHI

5.1. Pazodensl oucuyuniaunol u mpyooemKochb o 6udam y4eOHvixX 3anamuil (6 aKademuyecKux

_ uacax)
JUII OYHOU @OPMbI OBYUEHUA

Ne Kype/ Pasnen, TeMa, coaepxanue TEMbI O6muas BuIbl YueOHBIX 3aHATHIA,
n/m | CMECTP AUCHUIINHBL TPYHLOCMKOCTB BKJIFOYAsI CAMOCTOSITENIbHYIO
(B Hacax) paboTy o0yJaromuxcs u
TPYAOEMKOCTb
(B yacax)
BCEro AyIuTOpHBIE 4. Cam.
3aHSITHS pao.
Jlex Jla6. |(IIp.
1/1 JInneiinas aareopa 216 54 18 36 | 144
1. 1/1 Martpumpsl ¥ OCHOBHBIE OIEpalvi HajJ HUMH
(HOHHTI/IG MaTpHUIbI. CIICIuaJIbHBIC BHU/JBI 8 2 2 6




MaTpul], OCHOBHBIE ONEpalny Ha/l MaTpULAMH U
X CBOMCTBa, dJIEMEHTapHBIE MpPeoOpa3OBaHUS
MaTpull. IPUBEIEHHE MATPULBI K CTYIIEHYaTOMY
BH]TY)

1/1

ManI/IIII)I nu OCHOBHBIC onepannu Haxg
HI/IMI/I(HOHSITI/IG MaTpullbl. CICHHAJIBHBIC BHU/bI
MaTpul, OCHOBHBIC OII€pallMy HaJd MaTpUullaMU U
nux CBOfICTBa, OJICMCHTAPHBIC Hp606p8.30BaHI/I$I
MaTpull. NpUBCACHUC MAaTPULIbI K CTYIICHYATOMY
BHJLY)

1/1

Matpunpl ¥ OCHOBHBIE — ONEpalM  Haj
HUMH(TIOHSITHE MATpPUIBl. CIEUUAJIbHBIE BUJbI
MaTpUl], OCHOBHBIE OIEpallMi HaJ MaTpHLAMHU U
X CBOMCTBa, dJIEMEHTapHBIC MPeoOpa3OBaHUS
MaTpUll. IPUBEIEHHE MATPHLIBI K CTYIIEHYaTOMY
BHTY)

1/1

Ionstue omnpenenurenei 2-ro, 3-ro
ropsinka(IoHsITHE  onpenenurenss 2-ro, 3-To
TIOpsiJIKa, OCHOBHEIC)

1/1

IlonaTe  ompenenutened n-ro  HopsAAKa.
CBOMCTBa omnpezenuTeneh(oxsITue
ompenenuTens — I-T0  IMOpsIKa,  IOHSTHE
ompenenuTeNns  n-ro  IOpAAKa,  CBOMcCTBa
ompenenureneii, BbIPAKEHUE  ONPEAEIUTENS
HEMIOCPEICTBEHHO Uepe3 ero 3JIEMEHThI, TeopeMa
Jlarnaca)

1/1

IlonaTne  ompenenutened n-ro  MHopsAnKa.
CBOMCTBa onpeaenuTeneh(mnoxsaTue
ompenenuTens Nn-ro  HOpAIKa,  CBOMcCTBa
ompenenureneii, BBIPAKEHUE  ONPEACIUTENS
HEMIOCPEICTBEHHO Uepe3 ero 3JIEMEHThI, TeopeMa
Jlarnaca)

1/1

CaoiicTBa onpeaenuteit 2-ro, 3-ro NopsIKOB

1/1

N-MepHOE BEKTOPHOE MPOCTPAHCTBO (JIHMHEiHAs
3aBHCHUMOCTh BEKTOPOB, 0a31C M KOOPIUHATHI)

1/1

Beruncnenue OIpeeITUTENCH, OO6patHas
MaTpuia (ITpumepst BBIYHCIICHUS
onpenenureneil. Onpenenutens CyMMbl |
npousBeneHuss Mmarpuil. [loHstue oOpatHOU
matpunbl. JluHelHass  3aBUCUMOCTh  CTPOK.
Teopema 0 6a3UCHOM MHUHODE. )

10.

1/1

Beruncnenue OIpeICITUTENCH, O6patHas
MaTpHLa (ITpumepst BBIYUCIICHUS
onpenenureneil. OnpenenuTens CyMMbl |
npou3BeneHuss Matpui. [loHsTue 0oOpaTHOM
matpunbl. JluHelHass  3aBUCUMOCTh  CTPOK.
Teopema 0 6a3UCHOM MHUHODE. )

11.

1/1

Cucrempl TUHEHHBIX ypaBHEHUM M UX pEIICHUE
meronoM ['aycca(OGo3HAUEHHS W COTJIALICHUS,
DneMeHTapHbIe peoOpa3oBaHus, Merton
Taycca)

12.

1/1

CnenctBus u3 Meroga [aycca (Marpuuna, ece
CTPOYCYHBI M CTOJNOIEBOM paHTH CTPOUCUHBIN
1 CTOJNIOLEBOI PaHTH. BBIYMCICHUE CTPOUCUHOTO
paHra MaTpHILBl., HAXOXKJIEHHEe Oa3zuca CHCTEMBI
BEKTOPOB M PAa3JIOKEHHE BEKTOPOB MO 0Oa3mcy.
COBMAJICHHE CTPOYEYHOTO M  CTONOLEBOTO
paHroB)

13.

1/1

CnencrBus u3 Mmerona ['aycca (Panr marpuirsi
HCCIIEIOBAaHUE CHUCTEMBbl JIMHEHHBIX ypaBHEHUH
KpUTEpUH COBMECTHOCTH. YHWCIO pemeHuit
COBMECTHOM CHCTEMEI. )

14.

1/1

CnenctBus u3 Meroga [aycca (Marpuma, ce
CTPOUYCUHBIH W CTONOIEBON pPaHTH CTPOUSUHBIH
U CTONOIEBOM paHTHU. BEIYUCICHHUE CTPOYETHOTO
paHTa MaTpHIIBL., HAXOXK/EHHE 0a3mca CHCTEMBI
BEKTOPOB M PA3IOXKEHHE BEKTOPOB IO Oa3mcy.
COBIIQJICHNE  CTPOYCYHOIO W  CTOJNOIEBOrO




PaHTOB. paHI MaTpPUIbl UCCIIEIOBAHUE CHCTEMBI
JINHEHHBIX )

15.

1/1

CnencrBus u3 merona ['aycca (Panr martpuiisl
HCCIIEIOBAaHUE CHUCTEMbl JIMHEHHBIX ypaBHEHUM
KpuTepuid coBMeCTHOCTH. .Uucino perieHuit
COBMECTHOM CHCTEMBI. )

16.

1/1

IIpaBuno Kpamepa ans cucreMbl n JHHEHHBIX
ypaBHeHUll ¢ I HeusBecTHbIMH ( DopMyna At
obpatHoii  marpunbl. CucremMa — JIMHEHHBIX
ypaBHeHHII B MaTpuuHOH ¢opme. IIpaBmio
Kpamepa.Teopema o panre MaTpuiibl)

17.

1/1

IIpaBuno Kpamepa ans cucreMsl n JHHEHHBIX
ypaBHeHUIl ¢ I HeusBecTHbIMU ( DopMyna A
obpatHoii  marpunel. CucremMa  JIMHEHHBIX
ypaBHeHHII B MaTpuuHOH ¢opme. IIpaBmio
Kpawmepa.Teopema o panre MaTpuiibl)

18.

1/1

OnHoponHas cucTeMa JIMHEHHBIX ypaBHEHUIL.
DyHIaMEHTaIbHBIN Ha0op peleHuit
(CTtpykTypa MHOXKECTBA BCEX PEIICHUN CHCTEMBI
JIMHENHBIX ypaBHeHMH. HeHnyneBble penieHus
OJHOPOJHBIX  CHCTEM. Heobxomumoe u
J0CTaTOYHOE yCII0BHE CYyIIECTBOBAHHUS
HEHYJEBBIX PEIICHUH.)

19.

1/1

OnHoponHas cucTeMa JIMHEHHBIX ypaBHEHUIl.
OynnameHnTanbHbI Habop pemenuii (CpoiicTBa
petennit OJTHOPOJHOM CUCTEMBI.
OynnameHTanbHplii Habop pemieHuit. Crioco0
HOCTpOeHUs.  (PyHAAMEHTAIBHOIO Habopa
pelIeHui.)

20.

1/1

OnHoponHas cucTeMa JIMHEHHBIX ypaBHEHHIL.
DyH1aMEHTaJIBHBIN Habop pelieHui
(CtpyKTypa MHOXECTBA BCEX PELLECHUM CHCTEMBI
JTUHEWHBIX ypaBHeHUM, HenyneBwle pemieHus
OIHOPOAHBIX  cucTeM.  HeoOxomumoe
JIOCTaTOYHOE yci0BUE CYIIECTBOBAHHUSA
HEeHyJeBbIX pemieHnid. CBOMCTBa  perieHud
onHOponHOM  cuctembl. DyHIaMEHTAIbHBIA
HaOoOp  pelIeHHH. Croco®6  mocTpoeHus
(hyHIaMeHTaIpbHOro Habopa pelieHui. )

21.

1/1

OpHopoiHass cHCTeMa JIMHEHHBIX YpaBHEHHH.
dyHAaMeHTaIbHBIN Habop perieHuit
(CtpykTypa MHOKECTBA BCEX PEIICHUN CHCTEMbI
JTUHEWHBIX ypaBHeHU, HenyneBwle pemieHus
OIHOPOAHBIX  cucTeM.  HeoOxomumoe
JOCTaTOYHOE ycioBue CYIECTBOBAHUS
HeHyJIeBbIX perieHuil. CBolcTBa  pelICHUIA
onHOponHOM  cuctembl. DyHTaMEHTANBHBINA
Habop  pELICHHIA. Cnoco®d  mocTpoeHus
(hyHIaMeHTaIbHOro Habopa pelieHui. )

22.

1/1

YPABHEHUS BTOPOHM, TPETBEU U
YETBEPTOI CTEIIEHU. (KBagpatHbie
ypaBHeHusi. KyOuunble ypaBHeHus. KyOuunbie
ypaBHEHHUS c JEHCTBUTETBHBIMHU
ko3 dunmenramu.  YpaBHEHUS YETBEPTOM
CTeneHH. 3aMeuaHusi 00 YPaBHEHHSAX BBICHIMX
CTETICHEH. )

23.

1/1

YPABHEHUS BTOPOHM, TPETBEU U
YETBEPTOM CTEIIEHU. (KBagpaTHbie
ypaBHeHusi. KyOuunble ypaBHeHus. KyOuunbie
ypaBHEHHUS c JEeHCTBUTETBHBIMHU
ko3 dunmentamu.  YpaBHEHUS YETBEPTOM
CTeneHW. 3aMedaHusi 00 YPaBHEHHSAX BBICHIMX
CTETICHEH. )

24.

1/1

YPABHEHUA BTOPOM, TPETBEU U
YETBEPTOM CTEIIEHU. (KBagpaTHbie
ypaBaeHus. KyOwunble ypaBHeHms. KyOndunbie
ypaBHEHHS c JeHCTBUTENEHBIMU
ko dunmenTamu.  YpaBHEHUS YETBEPTOH
CTeTleHN. 3aMedaHHus 00 ypaBHEHMSIX BBICIINX
CTETICHEH. )




25.

1/1

Kommnekcaele wncna ( KomruiekcHele uwmcna.
AnreOpandeckast popMa KOMIUIEKCHOTO YHCIA.
JetictBust  HaJ  KOMIUIGKCHBIMHA — YHCIIAMHU.
Tpuronomerpuueckass (opma KOMIUIEKCHOTO
gucna. Bo3BegeHHe KOMIDIEKCHOTO 4YHCIIA B
CTElleHb C UeNnbIM Moka3ateneM. Popmyna
MyaBpa. M3BneueHne KOpHS U3 KOMILIEKCHOTO
yhcia. VI3BlieueHWe KBaJApPaTHOrO KOPHS W3
KOMIUTEKCHOTO 4ucia. [lokaszatenbHas ¢opma
KOMILJIEKCHOTO YHCJI).

26.

1/1

Kommnekcubie umncna ( KommnekcHele uucna.
AureOpamdeckasi (popMa KOMIUIEKCHOTO YHCIIA.
JelicTBust  Hal ~ KOMIUIGKCHBIMM  YHCIIaMH.
Tpuronomerpuyeckas (opmMa KOMILIEKCHOTO
yycia. Bo3BeneHHEe KOMIUIEKCHOIO 4YHCIa B
CTeleHb C ILenblM IokazateneM. Dopmyia
Myagpa. M3BneueHne KOpHS U3 KOMILIEKCHOTO
yhcia. VI3BiieueHWe KBaJpPaTHOrO KOPHS W3
KOMIDIEKCHOro umcia. IlokaszaTtensHas Qopma
KOMILJIEKCHOTO YHCJI).

217.

1/1

Kommnekcubie umncna ( KowmrmekcHele uucna.
Anrebpandeckast popMa KOMIUIEKCHOI'O YHCIA.
HeiictBust  Haj  KOMIUIEKCHBIMHA — YHMCIaMHU.
Tpuronomerpuyeckas (opmMa KOMILUIEKCHOTO
yhciaa. Bo3BeneHMe KOMIIEKCHOTO 4YHcia B
CTEIleHb C LEnbIM MokasateneM. Popmyna
Myagpa. M3BneueHne KOpHS M3 KOMILIEKCHOTO
yucna. V3BineueHue KBaJIpaTHOrO KOpHSA U3
KOMIUIEKCHOrO uyucna. IlokasatensHas ¢opma
KOMIUIEKCHOT'O YHCIIa).

1/2

AHaJIMTHYECKAs TeOMeTPUs

216

40

20

40

80

28.

1/2

Bekropsl. Onepanuu Hajg BekTopamu (Bektopsr
1 OCHOBHbBIC JHMHEHHBIC ONepaluy HaJ HUMHU.
Bexropubie BennyuHbI. YMHOXKEHHE BEKTOpa Ha
CKaJIsip. Jluneiinass ~ 3aBUCUMOCTH U
HE3aBHCHMOCTb BEKTOpPOB. ba3ucel Ha miIocKoCTH
1n B mpocTpaHcTBe. IIpsMoyronbHas aexapToBa
cuUcTeMa KoopAuHat. JIuHelHas 3aBUCHUMOCTb U
HE3aBHCHMOCTb BEKTOpPOB. ba3ucel Ha miIockocTi
1 B mpocTpancTtBe. IIpsMoyronbHas aekapToBa
crcTeMa KOOpIUHAT.)

10

29.

1/2

Bekropsl. Onepanyu Haj BekTopamu (BekTopbt
1 OCHOBHBIC JIMHEHHBIC ONEpanuy HaJ HUMHU.
Bexroparpie BennyuHbI. YMHOXKEHHE BEKTOpa HA
CKaJsip. Jluneiinass ~ 3aBUCUMOCTD |
HE3aBHCHMOCTH BEKTOPOB. ba3ucel Ha MI0CKOCTH
1 B mpocTpaHcTBe. [IpsAMoyroibHas aeKapToBa
cucremMa KoopAauHat. JIuHeiHas 3aBUCHMOCTb U
HE3aBHCHMOCTH BEKTOPOB. ba3uchl Ha MI0CKOCTH
1 B mpocTpaHcTBe. [IpsAMOyroiabpHas AeKapTOBa
crcTeMa KOOPIUHAT.)

30.

1/2

CkansipHOE W  BEKTOPHOE MIPOU3BE/ICHUE
BekTOpoB.( CKalsipHOE IPOU3BEACHUE H €ro
CBOWCTBA. Ompenenenve CKaJISIPHOT O
npou3BeneHus. HeoOxoammoe M JIOCTaTOYHOE
YCJIOBHE OPTOTOHAJBHOCTH JIBYX BEKTOPOB.
CkanspHoe NpOU3BEECHUE BEKTOPOB, 3aJaHHBIX
CBOMMHM KOOpAMHATaMH. MeXaHUYeCKHH CMBICIT
CKaJSIpHOTO  TIPOU3BEICHHUS. BekropHoe
Mpou3BeeHne U ero cpoictBa. OmnpeneneHue
BEKTOPHOTO TPOW3BENeHUs. | eoMeTpryeckue

10




CBOMCTBa BCKTOPHOI'O HpOI/I?;BeHeHI/ISI)

31.

1/2

CkansipHoe U  BEKTOpPHOE MIPOU3BE/ICHUE
BeKkTOpoB (CKalspHOE IPOMU3BEICHUE M €ro
CBOMCTBA. Omnpenenenue CKaJISIPHOTO

MIPOU3BCACHMA. HGOGXOHHMOC U J0CTaTO4YHOC
yCiI0BUE€ OPTOrOHAJIBHOCTH JABYX BCKTOPOB.
CKaJ'ISIpHOC MIPOU3BCACHNUE BCKTOPOB, 3aJaHHBIX
CBOMMHU KOOpJAWHATaAMH. MexaHu4eCKui CMBICIT
CKaJISIpHOT'O MPON3BCACHU. BeKTopHoe
MIpOU3BCACHHUC U €Iro CBOMCTBA. Onpe/:[eneHI/Ie
BCKTOPHOI'O  IIPOMU3BCACHUS. FCOMe’I‘pI/I‘{eCKI/Ie
CBOMCTBa BCKTOPHOI'O HpOI/ISBeZ[eHI/ISI)

32.

1/2

BekTopHOE H  CMEIIAaHHOE  IPOU3BEICHUE
BeKkTOpoB (CKalsipHOE IPOMU3BEIECHUE M €ro
CBOIiCTBA. Onpenenenue CKaJIAPHOIO
npousseneHns. Heobxommmoe M 10CTaTOUHOE
yCJIOBUE OPTOIOHAJIBHOCTH JBYX BEKTOPOB.
CkanspHoe IPOU3BEIEHUE BEKTOPOB, 3aJaHHBIX
CBOMMH KOOpJAMHATaMH. MeXaHHMYECKUH CMBICI
CKAJISIPHOTO  IIPOU3BEICHUSL. Bexropnoe
Mpou3BEAEHUE M €ro cpoiictBa. OmnpereneHue
BEKTOPHOTO IpousBeleHus. ['eomerpudeckue
CBOMCTBa BEKTOPHOI'O IIPOU3BE/ICHHUS.)

10

33.

1/2

BekTopHOE U CMelIaHHOE IPOU3BEACHHE
BeKTOpOB (CKaJsipHOE IPOU3BEIECHUE U €r0
cBoiicTBa. OmpeienieHHe CKaIspHOTO
npousBesieHus. Heobxonumoe 1 1ocTaTouHOE
yCIIOBHE OPTOTrOHAJIBHOCTH JIBYX BEKTOPOB.
CkasnspHoe IPOU3BEACHUE BEKTOPOB, 3aJaHHBIX
CBOMMH KOOpJAUHAaTaMHu. MexaHH4YecKuil CMbICIT
CKaJISIpHOr0 Ipou3BesieHnsl. BekropHoe
Hpou3BesieHue U ero cBoiictBa. Onpesenenue
BEKTOPHOTO Npou3BeieHNs. ['eomeTpudecKkme
CBOWCTBa BEKTOPHOT'O POM3BE/ICHUSI.

34.

1/2

Ipoeknuu BexTopoB ([Ipoekiwms BekTopa Ha OCh.
Koopaunater Bektopa. KommoneHTsl BekTOpa.
IIpoekuust BexkTopa Ha och.  KOMIOHEHTHI
BEKTOpa 10 KOOPIAMHATHBIM OCSIM M KOOPJMHATHI
TOYKA. TeopeMbl O TPOEKLUUSIX BEKTOpA.
PasnoxeHne Bekropa 1o 6a3ucy)

10

35.

1/2

AHanuTHyecKasi TeOMeTpusi Ha IUTOCKOCTH (
Koopaunater TOYEK  Ha IUIOCKOCTH.
Paccrossaue mexny nByms Toukamu. Jlenenue
OTpe3Ka B JIaHHOM OTHOLIEHUH. Bbrumcienue
IUIOLIAN TPEYTOJbHUKA Yepe3 KOOPIMHATHI
BEpLIMH. YPaBHEHUE IMPSIMOH C YIJIOBBIM
ko unreHToMm. )

36.

1/2

AHanuTHuecKas TEeOMETpUsl Ha IUIOCKOCTH
(YpaBHeHHE TpsAMOIA, TPOXOMSIIEH depes
JaHHYI0 TOYKY. YTOI MEXIy JOBYMs
mpsiMeiMH.  OOmee  ypaBHEHHE  IPSMOM.
HemnonHoe ypaBHEHHWE TIEpBOW  CTEIEHHU.
YpaBHeHHE pSAMON B OTpE3Kax.
[IpeobpazoBanue TIPSMOYTOTBHBIX
koopauHaT. llomsipHast cucreMa KOOpAMHAT.
HopmanbHoe ypaBHEHHE MTPSIMOiT)

10

37.

1/2

PasnuuHbie crioco0bl 3ajaHns IPSMOH Ha
mwiockocT (YpaBHEHUE MPSMOM C YIIIOBBIM
ko3 dunmerToM. YpaBHEHUE MPSIMOI,
TPOXOMSIIEH Yepe3 JaHHYIO TOUKY. Y TOII MEXIY
nByMs ipsiMbiMu. OOI1ee ypaBHEHHE TPSAMO )

38.

1/2

PaznuynbIe cIOCOOBI 3a1aHKS IPSIMOM Ha
miockoctd  (YpaBHEHHE IPAMOIT C YTTOBBIM
k03 dunmeHToM. YpaBHEHHE IIPAMOH,

10

10




IIpoXozsllell yepe3 JaHHYIO TOUKY. YTOJI MEXIY
JIByMs mpsiMeIME. OOIiee ypaBHEHHE IPSIMOiT)

39. 1/2 PaznmyHbIe ciocoOBI 3a/1aHKS PSIMOM Ha
w10cKocTH  (YpaBHEHUE NPSIMOM C YIIIOBBIM
ko3 dunmeHToM. YpaBHEHHE IPAMOH, 8 ) 2
IIpoXozsllell yepe3 JaHHYIO TOUKY. YTOJI MEXIY
JIByMs IpsiMbIMu. OOliee ypaBHEHHE IIPSMOIL)

40. | 1/2 Jlunuu Broporo nopsiaka (Jluaus nopsiaka k- 1.
OxpyxHOCTb. Diunc. ['unep6ona.)

10 2 2 2

41. | 1/2 Jluanm  Broporo  mopsiaka.(  JIupekTpuchl
syumrica. OOliee ypaBHEHHE JIMHAM BTOPOTO 8 2 2
HopsaKa)

42. 1/2 Jluanum  Broporo  mopsanka.(  JAupexrpuchl
runep6osisl. OOlee ypaBHEHUE JIMHUA BTOPOTO 10 2 2 2
HOpsKa)

43. | 1/2 Jluanu Broporo mnopsaka.( IlapaGoma. OGmiee
ypaBHEHUE JTMHUH BTOPOTO MOPSIIKA)

44. 1/2 Pasnmnunpie  crmocoObl  3aaHUsl  TUIOCKOCTH B
MPOCTPaHCTBE (Henonuble ypaBHEHHS
IUIOCKOCTH. YPaBHEHHE IUIOCKOCTH B OTPE3Kax.
HopmanbHoe ypaBHEHHE IJIOCKOCTH. 10 2 2 2
PaccrosiHue OT TOYKH 10 IUIOCKOCTH. ITydku u
cBsi3ku  miockocteil. OCHOBHBIE 3aJaudl  Ha
HPSIMYIO U IIJIOCKOCTB)

45. 1/2 Pasnmnunpie  crmocoOBl  3aaHMsl TUIOCKOCTH B
HPOCTPAHCTBE (Hemonubie ypaBHEHUS
IUIOCKOCTH. YPaBHEHHE IUIOCKOCTH B OTpPE3KaX.
HopmanbHoe ypaBHEHHE IJIOCKOCTH. 8 2 2
PaccrosiHie OT TOYKH O TIOCKOCTH. ITydxu u
CBS3KU IuIocKocTeil. OCHOBHBIC 3amadd  Ha
NPSIMYIO U TJIOCKOCTB )

46. | 1/2 YpaBHeHue psSIMOH B MPOCTPaHCTBE(
VpaBHeHus npsiMmoit B pocTpaHcTBe. B3anMHoe
pacrionoxxeHue MIPSMBIX. Bzanmnoe 10 2 2 2
pacrosioxeHue npsMoil 1 miaockoctu. B3anmuoe
pacIoNoXKEeHUuEe JBYX IPSIMBIX. Bsanmuoe
pacIonoXXeHue MpsMOH M IUIOCKOCTH.)

47. | 1/2 VYpaBHeHnue mnpsamoii B mpoctpaHcTBe(YTIIbI
MEXAY ABYMS MpPSMBIMH, MEXIy HpSIMOH U
IIOCKOCThI0. OCHOBHBIE 33/1a4X Ha MPAMYIO U 8 2 2
IJIOCKOCTh. PaccTosiHue OT TOYKU 10 MpSMOM B
MIPOCTPAHCTBE)

Kontpons 36

HWtoro 468 94 38 76

224

JIJ151 3BAOYHOM ®OPMbI OBYUYEHM S
He npenycmorpeno

6. OcHoBHbBIEe OpMBbI YUeOHOI padoThl U 00pa3oBaTebHbIE TEXHOJIOTHH,
HCIOJIb3yeMble NPHU peajin3ainnu 00pa3oBaTe/ibHOI MPOrPaMMBbl

JlekunonHble 3aHATHS. JleKuus sBIseTCS OCHOBHOU popmoit yueOHOIT paboThI B By3e,
OHa SBJSIETCA HanOoliee BaXHBIM CPEIICTBOM TEOPETHUECKOH MOJAroToBKM oOyuaromuxcs. Ha
JEKIUAX PEKOMEHIyeTcs AESITeNbHOCTh OoOydaromierocs B ¢opMe aKTHBHOTO CIyIIAaHUs, T.€.
MPEAIIOIAracTcsd BO3MOXHOCTh 3a/aBaTh BOIPOCHI HAa YTOYHEHUE T[OHUMAHHUS TEMBI U
PEKOMEHIyeTCs] KOHCIIEKTUPOBAHNUE OCHOBHBIX MOJOKEHUM JeKuu. OCHOBHAS AUAAKTUYECKas
1[eJTb JIEKIIUU - 00ecrieueHrne OPUEHTUPOBOYHOM OCHOBBI I AalIbHEHIIET0 YCBOCHHUS y4eOHOTO
Marepuana. JIekTopaMu aKTHBHO HCIIOJb3YIOTCS: JIEKLIMSA-AUAIOr, JIEKUHUS - BHU3yaJIM3allus,
neKius - npeseHtanus. Jleknus - Oecena, WK «IHAIOT C ayaIuTOpueity, MpeacTaBiseT co0oii

11




HEINOCPEACTBEHHBIM KOHTAKT MpPENnojaBareis ¢ ayquTopuei. Ee npenMyiecTBo cCOCTOUT B TOM,
YTO OHA [03BOJISIET MPUBJIEKATh BHUMAHUE CllyllaTeneld K HanOosiee BaKHBIM BOIPOCaM TEMBI,
OTIpEeNeNATh COJACP)KaHUE M TEMIT M3JIOKEHHs y4eOHOro marepuaia ¢ y4eToM OCOOCHHOCTEH
ayIUTOpUU. YdyacTue OoOydarommxcs B JIGKIMM — Oecelne oOecredrnBaeTcsi BOMPOCAaMH K
ayJIUTOPUHU, KOTOPBIE MOTYT OBITh KaK 3JIEMEHTAPHBIMH, TaK M MPOOJIECMHBIMH.

I'maBHOM 3amadel KaKIOM JIEKUUU SIBIIAETCS PACKPBITHE CYIIHOCTH TEMBlI U aHAIMU3 €€
OCHOBHBIX MOJIOXKEHUI. Pexomenayercs Ha MepBOM JIEKUUHU JIOBECTH J0 BHUMAaHHS CTYJEHTOB
CTPYKTYpY JUCLMIUIMHBI U €r0 pa3felibl, a B JalbHEHIIEM YKa3blBaTh Haualo KaXJ0ro pasjena
(Momyns), cyTb M €ro 3ajaud, a, 3aKOHYMB M3JI0)KEHHE, MOJIBOAUTH UTOT IO 3TOMY pas3zeiy,
9TOOBI CBS3aTh €ro co cieayromuM. CoaepikaHue JISKIHA OTPECIIIeTCs HACcTOsIe padodeit
nporpaMmoll  JUCHMIUIMHBL.  J{1st  3QQEeKTHUBHOTO MPOBEACHUS JICKIMOHHOTO  3aHATHS
peKoMeHayeTCs cO0JI01aTh MOCIEA0BAaTEIbHOCTh €€ OCHOBHBIX JTAlOB:

1. hopMynHPOBKY TEMBI JIEKLINH;

2. yKa3aHHME OCHOBHBIX M3y4aeMbIX pa3JIelIOB WJIM BOIPOCOB U IMPEANOIAraeMbIX 3aTpar
BPEMEHH HA UX U3JI0KEHUE;

. I3JI0°K€HIE BBOJHOM YaCTH;

. I3JI0°K€HIE€ OCHOBHOM YaCTH JICKIIHH,

. KpaTKHe BbIBOJIbI 10 KaK/I0MY U3 BOIIPOCOB;

. 3aKJIFOUYEHUE;

. PEKOMEH/JIallu ¥ JINTEPATYPHBIX UCTOYHUKOB IO U3JIaraéMbIM BOIIPOCaM.

JlabopaTopHble paGoThbl M NpaKTHYecKHe 3aHATUSA. JIUCIMIIUHBI, 1O KOTOPHIM
IJIAHUPYIOTCST JTaOpaTOpHBbIE PaOOTHI M TMPAKTUYECKHE 3aHATHSA, OMPEICISIOTCA Yy4eOHBIMU
mwiaHamu. JlaGopatopHble pabOThl M MPAKTHUECKHUE 3aHATHS OTHOCATCS K OCHOBHBIM BHJaM
y4eOHBIX 3aHSATHH U COCTAaBIISIIOT BAaXKHYIO 4YacTh TEOPETHUECKOH U MpodecCHOHaIbHON
MPaKTUYECKON MOATOTOBKHU. BBINOTHEHHE CTYAEHTOM JIabOpaTOpHBIX pabOT M MPaKTHUYECKUX
3aHATUHN HAIIPaBJIEHO HA:

- 00001IeHHEe, CHCTEMAaTH3AIINIO, YIITYOJICHHE, 3aKpeIlJICHNE MOTYYCHHBIX TEOPETHUECKIX
3HAHUM 10 KOHKPETHBIM TeMaM JUCIHIUIMH MaTeMaTH4eCKOro M OOIIero ecTeCTBEHHO-
Hay4HOTO0, 001Ienpo(heCcCHOHATBLHOTO B MPO(HeCCHOHATBLHOTO ITUKIIOB;

- (opMupoBaHHE YMEHUN NPHUMEHSTH IMOJIyd€HHbIE 3HAHHUS Ha MPaKTHUKE, pealli3alHio
€VMHCTBA MHTEJUIEKTYaIbHON U IPAKTUYECKOMN ACSITEIBHOCTH;

- pa3BUTHE HMHTEJUIEKTYAJIbHBIX YMEHHH y OyIyIIMX CIELHMATUCTOB: aHATIUTHYECKHUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIp.;

- BBIpa0OTKY IpH pEIICHUWH MOCTaBIEHHBIX 3a/lay TaKUX MPO(ECCHOHATBLHO 3HAYMMBIX
KauecTB, KAaK CAMOCTOATEIbHOCTb, OTBETCTBEHHOCTb, TOYHOCTb, TBOpPYECKAas HWHULUATUBA.
Metouueckie pekoMeHIaluu pa3paboTaHbl C LENbI0 €IMHOTO MOJAXO0Ja K OpraHu3alud U
MIPOBEJICHUIO JTA0OPATOPHBIX U MPAKTUYECKUX 3aHATUH.

JlaboparopHas pabota — 3T0 popma opraHuzanuu yaeGHOro mpouecca, Korjaa CTyIeHTbI
[0 33J@aHAI0 M T0J PYKOBOJACTBOM IHIPENOJABATENsl CAMOCTOSITENBHO MPOBOJAT OIBITHI,
U3MEpeHusl, dJEeMEHTapHbIe HCCIEAOBAHMUS HAa OCHOBE CIIELHAIbHO pPa3paOOTaHHBIX 33JaHUU.
JlaboparopHass paboTa Kak BUJ Y4eOHOTO 3aHATHS [OJDKHA TPOBOJUTHCS B CIELHUAIBHO
000Opy/OBaHHBIX Yy4eOHBIX ayauTopusix. HeoOXOIMMBIMH  CTPYKTYPHBIMH  3IIEMEHTaMHU
nabopatopHoil pabOThl, MOMHMO CaMOCTOSTEIbHON JESTENTbHOCTH CTYIEHTOB, SIBISIOTCS
WHCTPYKTaXX, TMPOBOJUMBIA MpenojaBaTesieM, a TakkKe OpraHu3anus OOCYXKIEHUS HTOTOB
BBITIOJIHEHUS JIabOpaTOpHOi paboThl. JuaakTuueckue neian 1ad0paToOpHbIX 3aHITHIA:

- popMuUpoOBaHUE YMEHUI peraTh MPaKTUYECKHUE 33/]a4l MyTeM IMOCTAaHOBKH OIIBITA;

- DKCIEPUMEHTAJIbHOE MOJATBEP)KIECHUE HW3YUYEHHBIX TEOPETUYECKUX IOJIOKEHHUMH,
JKCIIepUMEHTaIbHasl IpoBepKa (GOpMyII, pacyeToB;

- HaOJI0JICHNE M U3YYEHUS SIBJIEHUH U IPOIIECCOB, TOUCK 3aKOHOMEPHOCTEH;

- M3y4eHHue YCTpoicTBa M pabOThl MPUOOPOB, ammaparoB, IPYroro o0O0OpyHOBaHMS, UX
WCIIBITAaHUE;

- OKCIIEpUMEHTAIbHAsI TPOBEPKa pacyeToB, GopMyil.

[IpakTryeckoe 3aHaTHE — 3TO (hopMa OpraHU3aLUM y4eOHOTro Mpolecca, HalpaBIeHHAs
Ha BBIPAOOTKY y CTYJEHTOB MPAKTUYECKUX YMEHUH ISl M3YYEeHUS MOCIEAYIONIUX AUCIUTIINH
(Momynei) u JuIs pemieHHs NPo(ecCHOHANbHBIX 3aaad. [IpakTHueckoe 3aHATHE JOJKHO

~ N D W
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NPOBOJUTHCS B YUEOHBIX KaOMHETaX WM CIEHUAIBHO OOOpPYIOBAaHHBIX MOMEIICHUSX.
HeoOxomuMbIMM ~ CTPYKTYpHBIMH ~ JJIEMEHTAMHM  TPAKTUYECKOTO  3aHATHS,  IOMHUMO
CaMOCTOSITEIIbHON JICATEIbHOCTH CTYACHTOB, SBISIOTCS aHAJIN3 U OLIEHKA BBITIOJIHEHHBIX PadOT U
CTETIEHH OBJIQJICHUS CTYACHTAMH 3aIUIAHUPOBAHHBIMH YMEHHUAMHU. JIMTaKTHUECKHE IIeTH
NPAaKTUYECKUX 3aHATHI: (opMupoBaHne yMeHUH (QHAIMTHYECKUX, MPOEKTUPOBOUYHBIX,
KOHCTPYKTUBHBIX), HEOOXOUMBIX JUIS M3YyYCHHS MOCIETYIOUINX TUCHMIUIMH (MOAYJeH) U A
Oyaymiei mpodecCHoHaATbHON AeITEIFHOCTH.

Cemunap - opma oOydeHHs, UMEIOIIas LeIb YIITyOUTh M CHCTEMaTH3UPOBATh U3ydYeHHUE
HanboJiee BAXHBIX UM TUINHYHBIX Ui Oyaymied mpoecCHOHaTbHON NEesTeTbHOCTH 00ydaeMbIX
TEM U pa3/ieoB yueOHOU nucuuIuinHbl. CeMUHap - MeTo ] 00y4eHUs aHaIU3y TEOPETHUYECKUX U
MPAKTUYECKUX MPOOIEM, 3TO KOJUIEKTHBHBIM MOWCK ITyT€H PEIICHHW CHEIHaJbHO CO3JaHHBIX
npoOseMHbIX cuTyanuil. i CTyIeHTOB TjaBHAas 3ajada COCTOMT B TOM, YTOOBI YCBOUTH
coJiepKaHne y4eOHOTO MaTepralla TEMbI, KOTOpast BRIHOCUTCS Ha 00CYKJICHHE, TIOrOTOBUTHCS K
BBICTYIJICHHIO U JucKyccuu. CeMHUHap - aKTHBHBIA METOJ] OOy4eHUs, B MPUMEHEHUH KOTOPOTO
JOJDKHA TpeobianaTh MPOAYKTHBHAS JESTEIBHOCTh CTylneHTOB. OH JOJDKEH pa3BUBATh H
3aKpEIUIAITh Y CTYACHTOB HABBIKM CaMOCTOSITENFHOW pabOThl, YMEHHUS COCTaBJISATH IUIAHBI
TEOPETHUYECKUX JIOKIIAJI0B, UX TE€3UCHI, TOTOBUTH Pa3BEPHYTHIC COOOLICHHUS W BBICTYATh C HUMHU
nepes ayIuTOpHed, y9acTBOBATh B AUCKYCCUU M OOCYXICHUH.

B mpomecce MOATOTOBKM K TMPAKTHYECKUM 3aHATHSAM, OOy4arommuMcsi HEO0OXOIMMO
oOpatuth 0co00€ BHHMaHHE Ha CaMOCTOSATENbHOE H3Y4YEHHE PEKOMEHJOBAHHON y4eOHO-
METO/IUYECKON (a Takke HaydyHOW M momynsipHOM) nurteparypsl. CamocTosTenbHas paboTa c
yueOHUKaMHU, y4eOHBIMH MOCOOHMSIMH, HAay4YHOM, CIIPAaBOYHONM U TOMYJISPHOM JUTEPaTypoOu,
MaTepHallaMi TIePUOUYECKUX WM3IaHui ¥ HTepHeTa, CTATUCTHYECKUMH JaHHBIMHU SIBIISICTCS
HanOosee  A(PGEKTUBHBIM  METOJOM  TOJy4YeHUs  3HAHWK, TO3BOJSET  3HAYUTEIIHHO
aKTUBU3MPOBATH TMPOIECC OBJIAJIeHUs WHPOPMANMEH, CIOCOOCTBYyeT Ooyiee TIIyOOKOMY
YCBOGHHUIO H3y4aeMOTo Marepuana, GOpMHpPYeT Yy OOyJaromuxcsi CBOE OTHOIICHHE K
KOHKpETHOM mpobieme. bosee rimybokoMy pacKpbhITHIO BOIIPOCOB CIOCOOCTBYET 3HAKOMCTBO C
JIOTIOJTHUTEIBHOM  JINTEPATYpO, PEKOMEHAOBAaHHOM TMpenojaBaTeieM [0 KaxIo0W TeMme
CEMHHApPCKOT0 WJIM MPAKTHUYECKOTO 3aHATHS, YTO MO3BOJSET O0OydaloUUMCSl MPOSBUTH CBOIO
WHIUBUAYAIbHOCTh B paMKaxX BBICTYIUICHUS HAa JAHHBIX 3aHATHUSAX, BBIIBUTH IIMPOKHM CHEKTp
MHEHHI 10 U3y4aeMoil mpooieme.

Oo0pa3oBartesibHbIe TexXHOJOTUU. [Ipyu mpoBeneHnHn ydeOHBIX 3aHATHU MO JUCITUTIIMHE
UCIOJIb3YIOTCS TPAAWIMOHHBIE W HWHHOBAallMOHHBIE, B TOM 4HCIe HH(POpPMALMOHHBIE
oOpa3oBaTelibHbIe TEXHOJOTHH, BKIIOYas NpU HEOOXOJUMOCTH MPUMEHEHHE aKTHUBHBIX H
MHTEPAKTUBHBIX METOJ0B OOyUEHUSI.

Tpaguionnsle 00pa30BaTENbHBIE TEXHOJOTHH PEATU3YIOTCS, MPEUMYIIECTBEHHO, B
mpouecce  JIEKIMOHHBIX M MPAKTUYECKUX  (CEMHHApCKUX, JabOpaTOpHBIX)  3aHATHH.
WNunoBanmonHple  00pa3oBaTelbHbIE TEXHOJOTUU HCIOJIB3YIOTCS B TIpOIEcCe ayIuTOPHBIX
3aHATUA M CaMOCTOSITENIbHOW paboThl CTYACHTOB B BHJE NPUMEHEHHS AaKTHUBHBIX U
WHTEPAaKTUBHBIX METOA0B oOyueHus. MHopmaloHHele 00pa3oBaTenbHble TEXHOJIOTHH
pealu3yroTcsl B MPOIECCe MCMOIB30BaHUS IEKTPOHHO-OUOIMOTEUYHBIX CUCTEM, AIIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYpCOB M  DIIEMEHTOB JJIEKTPOHHOTO OOydeHHs B DIEKTPOHHOMN
nH(popMallMOHHO-00pa30oBaTeNbHOM  Ccpele A aKTHBM3alMu y4eOHOro mpoiecca U
CaMOCTOSITENILHOM pabOThI CTYICHTOB.

[IpakTrueckue 3aHIATHSI MOTYT IPOBOIUTHCS B (hopMe TPYIIOBON AUCKYCCUU, «MO3TOBOM
aTaku», pa30opKa KeicoB, peleHus MPaKTUYECKUX 3a/1ay, MMyOJUYHas MMPe3eHTalus MPOeKTa |
ap. Ilpexxne, yem nath rpymnmne HHGOpPMaIUIO, BaXXHO OATOTOBUTh YYaCTHUKOB, aKTUBU3UPOBATh
UX MEHTaJIbHBIE MPOLIECCHI, BKIIOUUTh UX BHUMaHHE, Pa3BUBATh KOOMIEPALIUIO U COTPYJHUUYECTBO
MIPH MPUHSATUH PEIICHUH.
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/. ®OH] OLIEHOYHBIX CPeJACTB /sl POBeIeHUs] IPOMEKYTOUHOM

arrecTalMy 00Yy4aKIIMXCS M0 JUCHHUILTIMHE (MOYJII0)

7.1. Onucanue wiKan OYeHUBAHUA CHENEHU CHOPMUPOBAHHOCIU

KomnemeHuuil
Komnerenun 3ayTeHo He 3aureHo
Bricoknit . Hwuxe noporosoro
YPOBEHb Cpenuuii ypoBeHb Husiuit yposere YPOBHS
(0TIAM4HO) (xopor110) (yrozeTBoputesbn (HEYIOBIIETBOPUTEIBH
(86-100% | (71-85% Gamion) (56-70%?)631.111103) 0)
OaJIsIoB) (10 55 % OGannos)
[TK-2. Cnocoben [IK-2.1. 3naer [IK-2.1. 3naer [MK-2.1. 3naer [1K-2.1. He 3naer
MTOHUMATh, OCHOBHBIE OCHOBHBIE METOJIBI | (hparmMeHTapHO OCHOBHBIE METOIBI
COBEPILIEHCTBOBATH | METObI permeHus OCHOBHBIC METOJIBI | pEIICHUS
Y IPAMCHSTH pelIeHus T€OMETPUYECKUX | pEIICHUs reOMETPHUYECKUX
COBpPEMEHHBIN TeOMETPUYECKH | 3a/1a4 U MX POJIU B | TEOMETPHUYECKHIX 3a7a4 ¥ UX POJIH B
MaTeMaTHIeCKUI XM UX POJIM B | PEIICHUH HAYYHO- | 33/1a4 U UX POJIM B | PEUICHHH HAYYHO-
ammapar peteHnH MIPAKTUICCKHIX pEIICHUH HAy9HO- | TMPAKTUYECKUX 33724 C
HAy4YHO- 3a7ad C NPaKTUIECKUX UCTIOJIb30BaHUEM
MPAKTUYECKUX | MCIOJH30BAHUEM | 3a/a4 C COBPEMEHHOTO
3aza4 ¢ COBPEMEHHOTO UCTIOJIb30BaHUEM MaTEeMaTHIECKOTO
WCTIONIb30BAHNE | MaTEMAaTUYECKOTO | COBPEMEHHOTO anmapara.
M anmapara. MaTeMaTH4eCKOIro
COBPEMEHHOTO amnmapara.
MaTeMaTH4eCKO
ro amnmapara.
[IK.-2.2. Ymeer | [IK.-2.2. Ymeer B | [IK.-2.2. YM™eeT [1IK.-2.2. He ymeer
IPUMEHSITh JIOCTaTOYHOM ¢bparmeHTapHO MPUMEHSITD
COBPEMEHHBII o0beme MPUMEHSITh COBPEMEHHBIN
MaTeMaTHYeCKU | MPUMEHATD COBPEMEHHBII MaTeMaTHYeCKUn
i anmapaT npu | COBpPEMEHHBIH MaTeMaTHYeCKUn anmnapart npu
peleHun MaTeMaTHYeCKUl | ammapar mpu pelieHun
NPAaKTHYECKUX | ammapaT npu pelieHun MPAKTUYECKUX 3a7a4
3a/a4 pelieHnn MPAKTHYECKUX MIPUKIIATHOM
MPUKIIATHOM MPAKTHYECKUX 3aja4 MPUKIaHON | MaTeMaTUKU U
MaTeMaTHKU U | 3a7]a4 IPUKJIAJHON | MAaTeMAaTUKH U UH(POPMATUKH.
UHDOPMATUKU. | MATEMATHUKH H UH(OPMATUKU.
UH(POPMATUKH.
I1K-2.3. [IK-2.3. Bnageer | IIK-2.3. Bnaneer I1K-2.3. He Biageer
Brnaneer B JIOCTaTOYHOM ¢dbparmeHTapHO MeTOo/1aMU
METOJaMu o0beMe METoAaMu | METOJIaMH UCCIIEI0BATENBCKOM
HCCIIEIOBATEINBC | UCCIIEA0BATENILCKO | UCCIEOBATENBCKON | AEATEIBHOCTH
KOH i 1essTenbHOCTH JeSITeTbHOCTH
JIeATeIbHOCTH
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OIIK-1. Cnocoben
NPUMEHSTh
€CTeCTBEHHOHAYYH
bIC U
oOIIenH)KEeHEPHBIE
3HAHHS, METO/IbI
MaTeMaTHIEeCKOTO
aHaIm3a u
MO/ICIIUPOBAHMS,
TEOPETHYECKOTO U
HKCTIEPUMEHTAIBHO
r'0 UCCIICIOBaHHS B
npoheccHoHaIbHO
1 IeSATENbHOCTH

OIIK-1.1. 3naer | OIIK-1.1.3Haer B OIIK-1.1. 3naer OIIK-1.1. He 3naer
OCHOBHBIC JIOCTATOYHOM (bparMeHTapHO OCHOBHBIE TIOHSITHS,
MTOHSATHS, obbeme OCHOBHBIC TIOHSITHS, 3aKOHOMEPHOCTH,
3aKOHOMEPHOCTH, | OCHOBHBIC TIOHATHS, | 3aKOHOMEPHOCTH, COBpPEMEHHBIE
COBpEMEHHBIE 3aKOHOMEPHOCTH, COBpEMEHHBIE HaIpaBJICHUS
HaTpaBJICHHSI COBpEMEHHBIE HarpaBJICHUsI MaTeMaTHKH, OCHOBHBIC
MaTeMaTHKH; HarpaBJICHHsI MaTEeMaTHKH; KJIaCChI 3a/1ad,
OCHOBHBIC MaTCMaTHUuKH, OCHOBHBIC peuiacMbIX B

KJIacChl 3aja4, OCHOBHBIE KJIacchl 3a]1ad, Pa3NUYHBIX pa3zenax
peliacMbIX B KJIaCChI 3a1a4, peuiacMbIX B H3y‘13€MOI71
Pa3IMIHbIX pelIacMbIX B Pa3InYHbIX pa3aciax JUCHUITIIMHBI:
paszzenax pa3IUYHBIX HU3y4yaeMoun AHAJIMTUYECKOU
n3ydyaeMon paszenax JHACHUTIIVHBL: TEOMETPUH, JTUHENHOUN
JCITATUTAHBL: HU3y4aeMoi AHATUTHYECKOH anreOpel.
AHAJIUTUYCCKOU JUCHUITIINHBI reoMeTpunu,

reoOMeTpUH, AHAJIMTUYECKOMN JTMHEHHOH anreOpbl.

JIMHEHHOU TreOMETpUH,

aNreOpsl. JIMHEHHOH anreOpsbl.

OIlK-1.2. OIIK-1.2. Ymeer | OIIK-1.2. Ymeer OIIK-1.2. He ymeet
YmMmeer aHAJIN3UPOBATh U | (hparMEeHTapHO aHAJIIM3UPOBATh
AQHAIM3UPOBATh | IPUMEHSTH AHAJIU3UPOBATH U CHCTEMaTU3UPOBATH
u MOJIyYCHHBIE MPUMEHSTh u

CHUCTEMaTU3UPO | 3HAHUS A MOJTy4YEHHbIE MPUMEHSTh

BaTh, a TaK Ke aHanmsa 3HAHUS T4 aHAJIM3a | MMOJIyYeHHBIE 3HAHUS
MPUMEHSTH OCHOBHBIX OCHOBHBIX JIITA aHAIIA3a
MOJIyYCHHBIE MaTeMaTUYEeCKHX | MaTeMaTHYECKUX OCHOBHBIX

3HAHUA IS 3aj1a4. 3aja4. MaTeMaTHYEeCKUX
aHanm3a 3a7a4.

OCHOBHBIX

MaTeMaTHYECKHU

X 3a7ad4.

OIIK-1.3. OIIK-1.3. OIIK-1.3. He OIIK-1.3. He Bnageet
Bnaneer Xopouio BIageeT | AOCTATOYHO METOJaMU
METOITaMU METOJaMH BJIQJICET METOJIAMH | TIOCTPOECHUS
MMOCTPOCHUSA MOCTPOCHUSA MMOCTPOCHUSA MaTEMaTUIECKAX
MaTEMATUYECKA | MAaTEMATHYECKUX | MAaTEMaTUYECKHUX MO/IeJIel TUITOBBIX

X MoJenei MOJEJIEN TUIIOBELIX | MOJEJIEW TUIIOBLIX 3a7ad.

THUIIOBBIX 3aJa4.

3a/1ad4.

3aad4.

7.2. IlepeBoa 0abLHO-PETHHIOBBLIX IMOKAa3aTelieil OLEHKH KadyecTBa MOATOTOBKH
o0y4aromuxcss B 0OTMeTKH TPAIUIIHOHHOM CHCTEeMbI OlleHUBAHMSL.

[Mopsinok (QyHKIMOHUPOBAHUS BHYTPEHHEH CHCTEMbI OLICHKM Ka4yeCTBa IIOJrOTOBKH
oOydarommxcss ¥ MepeBo]] OalbHO-PEHTHHIOBBIX MOKa3aTeneil OOy4alomuXcss B OTMETKH
TPaAMIMOHHON CHCTEMBI OIIGHHBAHUS TPOBOJUTHCS B COOTBETCTBUH ¢ TosoxkeHnem KUY
«[Tonoxenne o OaTbLHO-PEHTUHIOBOM CHCTEME OLICHKH 3HAHUI 00Yy4JaromuXxcs», pa3MenIeHHBIM
Ha caiitre YHuBepcureTa no anpecy: https://kchqu.ru/inye-lokalnye-akty/

7.3. TunoBble KOHTPOJIbHbIE BONIPOCHI M 3a1aHUs1, HEO0OXOAUMBbIE VISl OCHUBAHUS
cpopMHPOBAHHOCTH KOMIIETEHIMI B MPoLecce OCBOCHUS Y4eOHOM UCHUIIIMHBI

7.3.1. IlepedyeHb BONIPOCOB [JIsl 3a4eTa

1. [Tonsitue maTpunbl. CrienuanbHble BUIbI MaTpull. OCHOBHBIE ONEepalliy HaJl MaTpULIAMU U
HUX CBOWCTBA.
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https://kchgu.ru/inye-lokalnye-akty/

2. [Tonsitue onpenenutens 2-ro, 3-ro MOpsAKa.

3. Jlunelinas 3aBUCUMOCTB BEKTOPOB. ba3uc u KoopiuHaTHI.

4, Cucrembl TMHENHBIX YPaBHEHUH U UX pelieHne MeTooM ['aycca DneMeHTapHble
npeoOpa3oBaHus

5. [IpaBuno Kpamepa.

6. Teopema o panre matpunsl. CTpyKTypa MHO)KECTBA BCEX PELIEHUN CUCTEMBI TMHEWHBIX
YpaBHEHUH.

7. Onpenenenne noanpocTpaHcTsa. [loAmpocTpaHCTBO Kak IMHEHHAsS 000J10YKa HECKOIBKUX
BEKTOPOB.

8. Martpunia nuHeitHoro oneparopa. [lpeoOpa3oBaHue MaTPHUILBI JIMHEHHOTO OlepaTopa.

9. XapaKTepUCTUYECKOE YPABHEHHE MAaTPULIbl. XapaKTEPUCTUUECKOE YPaBHEHUE JIMHEHHOI O
orieparopa.

10. KowmruiekcHbie uncna. Anreopandeckas popMa KOMIUIEKCHOrO yucia. JleicTBust Haj
KOMITJICKCHBIMH YrciaMi. TpuroHomerpuueckas (popmMa KOMIIEKCHOTO YUCIia

11. CkangpHoe NpOU3BEIEHUE U €I0 CBONCTBA.

12. BekTopHOE MpOU3BEJCHUE U €ro CBONCTBA.

13. CwmemanHoe Mpou3BeIeHUE TPEX BEKTOPOB.

14.  OxpyXHOCTH

15.  Dmumnc

16. Tunepbomna

17.  JIMpexTpuCHI 3IUTUIICA U TUIIEPOOIIBI

18. IlapaGona

19. OOmee ypaBHEeHHE TUHUN BTOPOTO MOPSIIIKA

20. VYpaBHeHHME IIJIOCKOCTH, 3aJaHHOM TOYKOH W HANPABJSAIONIMM IOANPOCTPAHCTBOM.
21. VYpaBHeHUE IUIOCKOCTH, 33J]aHHON TPEMsI TOUKaMHU.

22. YpaBHEHHE IUIOCKOCTH, 3aaHHONW TOYKOW U MEPIICHIUKYIISPHBIM BEKTOPOM.

23. OOuiee ypaBHEHHE TLIOCKOCTH

24.  VYroi MexIy TUIOCKOCTSMH. YTIIBI MEXTY ABYMS MPSMBIME, MEXTY MPSIMOH U TIOCKOCTHIO
25.  Dumrncoun

26.  OQHOIOJIOCTHBIN THUIIEPOOIOH T

27.  JIByIOJOCTHBIM TUIIEPOOION T

28.  DmMnTayecKui mapadoson

29. T'unepOomnyeckuii mapadoou

30. Konyc BTOpOro mnopsiaka

31. IlunuaIpuveckas MOBEPXHOCTb

32. YpaBHeHHE IIOBEPXHOCTH BpalllCHHUS

Ilpumepnuie éonpocel Kk umozoeoii ammecmayuu (Ik3amen) 1 cemecmp

[Monsitne matpuitsl. CriennanbHbIe BUIBI MATPHIL
OcHOBHBIC OIepauy HaJ MaTPUIIAMH U UX CBOICTBA.
DneMeHTapHBIE TpeoOpa3oBaHus MaTpull. [IprBeneHne MaTpHUIBI K CTYEHYaTOMY BHIY
[lonsTue onpenenurens 2-ro, 3-ro MOpsAIKA.
[MonsiTne ompenenuTesst N-ro MopsIKa.

CaoiicTBa onpenenuTenen

Bripaxkenue onpenenuTens HEHOCPEICTBEHHO Yepe3 ero JIEMEHTHI.
Teopema Jlannaca

I1-MepHOE BEKTOPHOE IIPOCTPAHCTBO

. JIuHeliHas 3aBUCUMOCTb BEKTOPOB

10.ba3uc 1 KOOpaAMHATEHI.

11.TIpumepbl BEIYUCITICHHS ONIPEIETUTENEH.
12.Omnpenenurens CyMMBI M IPOM3BEICHUS MaTPHLI.
13.TIlonsTHE OOpATHON MATPHUIIHI

14 .JIuneitHast 3aBUCIMOCTH CTPOK

15.Teopema o 6Ga3ucHOM MUHOPE.

16.IIpumepbl BEIYUCIICHHS ONIPEIETUTENEH.
17.0Omnpenenurens CyMMBI M IPOM3BEICHUS MAaTPHLI.
18.1TonsTne 0OpaTHON MaTPHLIBI

19.JIuneltHas 3aBUCIMOCTD CTPOK

20.Teopema 0 6a3CHOM MHHOpE.

CoNoaR~wWNMDNE

16



21.Cucrembl TMHEHHBIX YpaBHEHUH 1 UX pemieHne MeronoM ["aycca OO03HaYeHUS U COTIIAICHHS.
22.CucteMbl IMHEHHBIX YpaBHEHUH U UX pelieHne MeronoM ["aycca. DnemeHTapHbIE
npeoOpa3oBaHHUA.

23.Meropn l'aycca.

24 Martpuua, ee CTpOYCUHBIN U cTONOIEeBOI paHTH |

25.CtpoueuHblii ¥ CTONONEBOM paHTH. |

26.BpryrciaeHue CTpOueuHOr0 paHTa MaTPHILIBL

27.Haxoxnenue 6a3uca CUCTEMbI BEKTOPOB M Pa3jiOKEHUE BEKTOPOB IO 0a3ucy.
28.CoBniajieHue CTPOYEUHOTO M CTOIOIEBOTr0 PaHroB. PaHr MaTpuIibl

29.. MccnenoBaHue CUCTEMBI JIMHEHHBIX YPaBHEHUH

30.KpuTepuii COBMECTHOCTH.

31.Ywucno perieHnii COBMECTHOW CUCTEMBI.

32.@opmyna it 00OpaTHOH MATPHIIBL.

33.Cucrema JIMHEHHBIX ypaBHEHHUI B MATPUYHOM (hopMme.

34.TIpaeuio Kpamepa.

35.Teopema 0 paHre MaTpPHUIIbI

36.CTpyKkTypa MHOXKECTBA BCEX PEIICHUIN CHCTEMbI JIMHEHHBIX YPaBHEHUH.
37.Henyneble pemieHns oJJHOPOJHBIX cucTeM. HeoOxommumoe 1 1ocTaTOYHOE YCIOBUE
CYIIECTBOBAHUS HEHYJIEBBIX pELICHUH.

38.CBoiicTBa peeHnit OAHOPOJHON CUCTEMBI.

39.dynaamMeHTaIbHbIN Habop penienuii. Criocob nmocrpoeHus QyHIaMeHTaIbHOro Habopa
peuieHuii.

40.0Ompenernenue JIMHEHHOTO IPOCTPaHCTRA.

41.TIpumepsl BEKTOPHBIX TPOCTPAHCTB.

42.KoHe1HOMEepHBIE BEKTOPHBIE TPOCTPAHCTBA

43.Pa3MepHOCTb.

44.ba3uc KOHEYHOMEPHOT'O BEKTOPHOI'O IPOCTPAHCTBA.

45.KoopauHaThl BEKTOpa B JaHHOM Oaswuce.

46.0mpeneneHue MOANPOCTPAHCTBA.

47.TlogmpocTpaHCTBO KaK JUHEHHAs 0007109Ka HECKOIBLKUX BEKTOPOB.

48.CyMMa U mepecedeHre moaIpOCTPaHCTR.

49.Ilpsimast cymMmMa HOANPOCTPAHCTB.

33.BekTopHbIe MHOTOOOpa3Hsl.

34.130Mopdu3M n-MepHOTo BEKTOPHOTO MTPOCTPAHCTBA HAJ MTOJIEM P U TIPOCTPAHCTBA .
35.CBs13b MEXIy Pa3IMYHBIMU 0a3McaMu IPOCTPAHCTBA |.

36.CBs13b MEXK/Iy KOOPAMHATAMYU BEKTOpa B PA3NUYHBIX Oasncax.

37.0mpeneneHne u MpUMEPhl JMHEHHBIX OIIEPATOPOB.

38.Matpuiia JIMHEHHOro oneparopa.

39.IIpeobpa3zoBanne MaTPUILIBI JUHEHHOTO OIIepaTopa.

40.XapaKkTepucTIecKoe ypaBHEHUE MATPHUIIBL.

41.XapakTepucTHiecKoe ypaBHEHHE JTMHEHHOTO OrepaTopa.

42.Co0CTBEeHHBIE BEKTOPHI INHEHHOIO Oeparopa.

43.Brruricnenne COOCTBEHHBIX 3HAUSHHH U COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OMepaTopa.
44 MHorouseH OT OTHOU TiepeMeHHon. JleficTBus Hax MHOTOwIeHamMu. KOpHH MHOTOYIIEHOB.
Teopema be3y.

45.Cxema ['opaepa

46.Kpatabie KopHI

47 . HauOonpimmii 00N AETUTENh IBYX MHOTOWICHOB. Anroput™ EBKinma
48.B3auMHO TIPOCTHIE MHOT OUJICHBI

49.KomrnekcHbie uncna. Airedpandeckas ¢popMa KOMIUIEKCHOTO yncia. JelcTBus Haj
KOMITJICKCHBIMH YHCIIAMH

50.Tpuronomerpudeckas hopMa KOMIIEKCHOTO YHCIa

51.Bo3BeneHre KOMIUIEKCHOTO YMCIIa B CTEMEHb ¢ IebIM nokasareneM. ®opmyna Myaspa
52.V3BneveHue KOpHS U3 KOMILIEKCHOTO YKCia

53./3BieueHne KBaIpaTHOrO KOPHS U3 KOMIUICKCHOTO YHClia

54.Tloka3atenpHas (hopMa KOMITJIEKCHOT'O YHCIa

Ilpumepnsie 6onpocwl kK umozosoi ammecmayuu (IK3amen) 2 cemecmp
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1. KOOp)II/IHaTI)I TOYEK Ha IIOCKOCTU. PaccTosiHue MCXKAY ABYMS TOYKAMU. I[eﬂeHI/IC OTpC3Ka B
JaHHOM OTHOIICHHH

2. BpruncneHue miomaan TpeyroiibHUKa Yepe3 KOOpAMHATHI BEPIINH

3. YpaBHeHHE MPSIMOiA € YTIOBBIM KO3 HUIIHEHTOM

4. VYpaBHeHHE NPSAMOIi, MPOXOSILIEH Yepe3 NTaHHYIO TOUKY

5. VYroa Mexnay AByMsl MPSIMBIMU

6. Oomee ypaBHeHHe IpssMoi. HenomnHoe ypaBHeHUE MEPBOid CTEMIEHH. Y paBHEHUE MPSIMO B
OTpe3Kax

7. TlpeoOpazoBaHue MPSIMOYTOJIBHBIX KOOPIUHAT

8. TlomspHas cucrema KOOpIMHAT

9. HopmanbHoe ypaBHEHUE TPSIMON

10. BekTopHBIC BETUYHNHBI

11. YMHOXEHHE BEKTOpa Ha CKaJIsp

12. JluneliHas 3aBUCUMOCTh M HE3aBHCUMOCTh BEKTOPOB

13. Ba3ucel Ha TIOCKOCTH U B TIPOCTPAHCTBE

14. TlpsmoyronpHas AeKapTOBa CHCTeMa KOOPIUHAT

15. TIpoexkuus BekTOpa Ha OCh.

16. KoMIoOHEHTHI BEKTOpa M0 KOOPJMHATHBIM OCSIM U KOOPAMHATHI TOUKH
17. Pasnoxxenue BeKTOpa mo 6asucy

18. CkansipHOE MPOU3BEICHHUE 1 €r0 CBOMCTBA.

19. BekTopHOe MpOH3BENICHHE U €r0 CBOWCTBRA.

20. CwmemmaHHOe IPOU3BEACHUE TPEX BEKTOPOB.

21. KoopawHATBI TOYEK Ha IUIOCKOCTH. PaccTosHie MeXay AByMs TOUKaMu. JleneHne oTpeska B
JTAHHOM OTHOIICHUH

22. BeluucieHue MIOMaan TPEYroJibHUKA Yepe3 KOOPAHHATHI BEPIINH
23. TlpeobpazoBaHueE MPSIMOYTOJILHBIX KOOPIUHAT

24. TlonspHas cucTeMa KOOpHHAT

25. OKpy»XHOCTb

26. Dmnwrc

27. T'unepOona

28. JIMpeKTPHCHI SJUIHIICA ¥ THIICPOOIIBI

29. Ilapabomna

30. OOGiee ypaBHEHHE JIMHUK BTOPOI'O MOPSAKA

31. YpaBHEHHE ILIOCKOCTH

32. YpaBHeHHE IIJIOCKOCTH, 3aJaHHOM TOYKOH W HANPABJSIONIMM IOAMNPOCTPAHCTBOM.
33. VYpaBHeHHE IUIOCKOCTH, 3aaHHOM TPEMs TOYKAMHU.

34. VYpaBHEeHHWE IIOCKOCTH, 33J]aHHOW TOYKOW W MEePIICHIUKYISPHBIM BEKTOPOM.
35. Tlapamerpuueckue ypaBHEHHS IIOCKOCTH.

36. OOrmiee ypaBHEHHE TUIOCKOCTH

37. Yron MeXay IUIOCKOCTSIMU

38. Hemnonuble ypaBHEHHUS IIOCKOCTH. Y paBHEHHE ITIOCKOCTH B OTPE3Kax
39. HopmansHoe ypaBHEHHE IUIOCKOCTH. PaccTosiHEE OT TOYKH /10 TNIOCKOCTH
40. Ilydkw 1 CBSA3KH ILTOCKOCTEN

41. OcHOBHBIE 337291 Ha MPSMYIO U TUIOCKOCTb

42. YpaBHeHHs MPSAMOH B IPOCTPAHCTBE

43. BzanMHOE pacmoJOXKEeHHWE HBYX MPSIMBIX.

44. BzanMHOE pacHoJIOKEHHWE TPSMOW W TLIOCKOCTH.

45. YTl MeXIy IBYMS MIPSIMBIMH, MEKIY MPSIMOH H TUIOCKOCTBIO

46. OcHOBHBIE 337291 HA MPSMYIO U TUIOCKOCTb

47. PaccrosHUE OT TOYKH JI0 IIPSIMOH B IIPOCTPAHCTBE

48. Dmmrcons,

49. OnHOIIONOCTHBIN TUIIEPOOIONT

50. /IByIIONOCTHBIN TUTIEPOOIOHT

51. Dmaunrrueckwii mapadomony

52. T'unepbonnyecknii mapaboIonI

53. Konyc BTOpOro nopsaka

54. lunuHzapudeckas MOBEPXHOCTD

55. VYpaBHEeHUE MOBEPXHOCTH BpallleHUs

56. Cxartue 1 pacTsDKEHUE TOBEPXHOCTEN

57. Omnpenenenne KBagpaTHUYHOH GOPMBIL.
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58. JluneiiHoe mpeoOpa3oBaHUE MEPEMCHHBIX.

59. KanoHMueckuii 1 HOpMaJIbHBIN BUIbI KBAAPATUYHOH (DOPMBI.

60. Teopema 0 BO3MOXXHOCTH MPUBEIACHHS KBaAPATUUHOMH (POPMBI K KAHOHUYECKOMY BHJTY.

61. CnocoObl mpHUBeIeHUs KBAAPAaTHYHONW (POPMBI K KAHOHHYECKOMY ¥ HOPMaJIbHOMY BHTY.

62. PaHr ¥ NONOXKUTENbHBIA UHICKC KBAIPATHYHONU (POPMBI. 3aKOH HWHEPIIUH.

63. TlonoxuTensHO onpeneneHHbie kBaapaTuynbie popmbl. Kpurepuii CunmbBecTpa

64. Pacmanaromyecsi KBaApaTHIHbIE (OPMBI.

65. OproronansHoe npeodpazoBanue nepeMeHHbIX. Crocod npuBeneHNs KBaapaTHIHOH GopMbI K
KaHOHUYECKOMY BUY.

7.3.2. Tecmogvle 3a0anus 01 NPOBEPKU 3HAHUT CHYOEHM 06

8. IlepeyeHb OCHOBHOI M JONMOJHUTEIbHONH Y4eOHOI JTUTEPATYPBHI,
HEe00X0AUMOi1 1151 OCBOEHU S TN CIUILIUHBI (MOIYJIs1)

8.1. Ocnosenasn rnumepamypa

1. Jlenucos, B. U. Anrebpa u reomerpus. [Ipaktukym : yue6nuk / B. W. [lenucos, B.
M. Uy6uu, O. C. YepnuxoBa. - HoBocubupck : U3zm-so HI'TY, 2018. - 307 c. - (Cepus
«Yueonukn HITY»). - ISBN 978-5-7782-3791-9. - Tekcr : osmekrponHsid. - URL:
https://znanium.com/catalog/product/1869247  (mata ooOpamenus: 25.07.2024). — Pexum
JOCTYyTIA: 10 TIOJITHCKE.

2. 3abonorckuii, B. C. JluneitHas anreOpa u aHanuTH4ecKas reoMeTpus (ydeOHBIN
KOMIUIEKC) : yueOHoe nmocobue / B.C. 3abonoTckmii. — 2-¢ usn., crep. — Mocksa : UHOPA-M,
2022. — 309 c¢. — (Bwricmiee o6pa3oBanue: bakanaBpuar). - ISBN 978-5-16-110519-1. - Tekcr :
anexktponnsid. - URL: https://znanium.com/catalog/product/1872461  (mara oOpamicHus:
25.07.2024)

3. Jlenorckas, E. B. JIuneitnas anrebpa u aHanuTHYeCKasi rTeOMETpHs : TpakTukym / E.
B. JlenoBckas. - MockBa: MI'ABT, 2017. - 103 c. - Tekcr : snekrponnbrii. - URL:
https://znanium.com/catalog/product/966765 (mara obparuenus: 25.07.2024)

4. Tyran6aeB, A. A. JIuneiinas anreOpa v aHATMTUYECKAss TeOMETpHs : YIeOHHK / A. A.
Tyran6aeB. - Mocka: ®JIMHTA, 2022. - 260 c. - ISBN 978-5-9765-5265-4. - Tekcrt :
anexktponnsidi. - URL: https://znanium.com/catalog/product/2080145  (mara oOpamicHus:
02.07.2024). — Pexxum ocTyma: 1mo MO IMKHCKe.

5. lllyman, I'. 1. Anrebpa u reomerpus : ydeOHoe mocobue / I'. W. Illyman, O. A.
Boaruna, H. 1O. Tonmomnas. - MockBa: PUOP: MH®PA-M, 2019. - 160 c. - (Beicmee
obpazoBanmue). - ISBN 978-5-369-01708-1. - Tekcr: oanmekrponnbii. -  URL:
https://znanium.ru/catalog/product/1002027 (nara oOpamenus: 25.07.2024). — Pexxum nocryna:
IO TOITHCKE.

8.2. /lononnumenvnan numepamypa:

1. boprakosckuii, A. C. JIuneitnas anredpa u aHanuTudeckas reomerpus. [Ipaktukym : yuebHoe
nocobue / A. C. boprakoBckuii, A. B. [TanteneeB. — Mocksa: UHOPA-M, 2023. — 352 ¢c. —
(Bricmiee oOpazoBanue: bakanmaspuat). - ISBN 978-5-16-010206-1. - TekcT: 37€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/1981598 (marta oGpamienus: 25.07.2024). — Pexum
JOCTYTIA: MO TOJIIUCKE.

2. Pa6ymiko, A. I1. Beiciias maremaTuka : Teopus 1 3afaun : B 5 u. Y. 1. JIuneiiHas u BeKTopHas
anreOpa. Ananutudeckas reomerpus. Juddepenuunansnoe ucuucienne (QyHKIUH 0IHOM
nepeMeHHoi: yae6Hoe nocoodue / A. I1. Psdymxko, T. A. XKyp. - 2-e uzn. - Munck : Beinmiimas
mkona, 2017. - 303 c. - ISBN 978-985-06-2884-8. - Tekcr : snekrponnsii. - URL:
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https://znanium.com/catalog/product/2130742
JOCTYIIA: 110 MOAIKCKE.

3. Hladapesuu, U. P. Jluneitnas anredpa u reomerpus / W. P. llladapesuy, A. O. Pemusos. -
Mocksa: ®USMATIIUT, 2009. - 512 c. - ISBN 978-5-9221-1139-3. - TekcT: 3JI€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/544772 (mata oOpamenus: 25.07.2024). — Pexum
JOCTYIIA: 110 TOAMHCKE.

(mata oOpamenusi: 02.07.2024). — Pexum

Q. TpeOGoBaHnus K yCJI0BHAM peaju3aliu padouyeil MporpaMMsbl JMCHUIIIMHBI (MOIYJIST)

9.1. Obwmecucmemuvie mpeoosanusn

DyleKTPOHHAsA HH(OPMALIMOHHO-00pa3oBaTesbHas cpena PI'BOY BO «KUT'Y»

Kaxnprit  oOywarommuiicss B TEUE€HHWE BCEro Iepuoja OOydeHHss  oOecreueH
WHIUBUAYAJIbHBIM  HEOTPAaHWYEHHBIM  JIOCTYIOM K  JJIEKTPOHHOH  HMH(OpPMAalMOHHO-
obpazoBartenbHoi cpee (QMOC) YHuBepcuteTa u3 11000 TOUKH, B KOTOPOH UMEETCS TOCTYII K
MH(OPMALlMOHHO-TEJIEKOMMYHUKAIMOHHON ~ cetn  «l/HTepHeT», Kak Ha  TEppUTOpUHU
YHuBepcHUTETa, TaK U BHE €€.

Oynkunonupoanne OUMOC  obecrieuyuBaeTcsi  COOTBETCTBYIOUIMMH  CpPEACTBAMH
MH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX ~TEXHOJOTMH U  KBanu@uKanueil paOOTHHUKOB, ee
HCIONB3YIOMMX W nojgaepkuBatonmx.  @ynknmonumpoBanue IOMOC  cooTBeTrcTBYyET

3aKoHOJ1aTenbCcTBY Poccuiickoit denepanuu.
Anpec odurranapHOrO caiita yauBepceureta: http://kchgu.ru.

Anpec pazmerenus DJUOC ®I'BOY BO «KUI'V»: https://do.kchgu.ru.

DJIeKTPOHHO-0MOJIMOTEeYHbIe CUCTEMBbI (3JIEKTPOHHbIE OMOJIHOTEKH)

YuyeOHbIi roa

HaumeHoBaHHe T0KyMeHTa ¢ YKa3aHHeM
PEKBH3UTOB

Cpoxk aeiicTBus
AOKYMEHTa

2026-2027
y4eOHBIH TOT

DnekTpoHHO-O0ubmoTeunas cucrema OO0

«3HaHUYM».
Jorosop Ne 332 36¢ ¢ 02.06.2026r.
DieKkTpoHHBIH aapec: https://znanium.com

C 02.06.2026r.
10 01.06.2027r.

2026-2027
y4eOHBIN TOJ

DeKkTpoHHO-0MOIMoTe Has cuctemMa «JIaHb.
Jorosop Ne 12 ot 26.02.26r.
DnexkrpoHHsIii aapec: https://e.lanbook.com

o1 26.02.2026r.
no 31.01.2027r.

2026-2027
y4eOHBIN TOJ

DnexTpoHHO-0ubnuoTeunas cucrema KUI'Y.
[Tonoxenue 06 Db yTBepKIeHO YUEHBIM COBETOM

oT 30.09.2015r. IIporokomn Ne 1. becepouniit
DOnextponHsii anpec: http:/lib.kchgu.ru
2026-2027 HarmonanesHnas snexkrponnas 6ubnuorexka (HOB).
yueOnslii rog | Jorosop Nel01/HOB/1391-n ot 22. 02. 2023 . beccpounslii
DnekTpoHHBIN aapec: http://rusneb.ru
2026-2027 Hayunas snexktpoHHas OubanoTeka
y4eOHBIN TOJT «ELIBRARY .RUy. JIumieH3nOHHOE COTJIAIIEHUE Beccpoumpiii
Nel5646 ot 21.10.2016 .
OnextpoHHsIi aapec: http://elibrary.ru
2026-2027 DnexTpoHHsIi pecype Polpred.comO630p CMU. beccpounbiii
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yueOnsiii roq | Cornamenue. becrmatho.
DnekTpoHHbIi aapec: http://polpred.com

9.2. Mamepuanbvho-mexuuuecKkoe u yueoHo-memoouveckoe obecneyenue OucCUyUnIunbl

3aHATHS TPOBOAATCS B YUEOHBIX ayJIUTOPUAX, NPEIHA3HAUEHHBIX JJIs IPOBENCHUS
3aHATUNA JIEKIMOHHOTO M IPAKTUYECKOTO THIMA, KypCOBOIO IPOEKTUPOBAHMS (BBIIOJHEHUS
KYpCOBBbIX pPa0OT), IPYNIOBBIX W HHAUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYILEr0 KOHTPOJS U
IPOMEXYTOYHOM aTTECTallud B COOTBETCTBHH C pACIMCAHHUEM 3aHATHI 10 00pa3oBaTelbHOM
nporpamme. C ONHCaHWEM OCHAIIEHHOCTH AayJdTOPHH MOXKHO O3HAKOMHTHCS Ha CaiTe
YHUBEPCUTETa, B pasleie MaTepUaTbHO-TEXHHYECKOTO OO0ECIeUYeHHss W OCHANICHHOCTH
o0paszoBaTeNbHOrO Tpoliecca 1o aapecy: https://kchgu.ru/sveden/objects/

9.3. Heo0x00umbwlit KomnaeKkm JUYEH3UOHHO20 NPOZPAMMHO20 0becneyeHus

MicrosoftWindows (JIutiensus Ne 60290784), Geccpounas

MicrosoftOffice (JIunensus Ne 60127446), GeccpouHas

ABBY FineReader (siunien3us Ne FCRP-1100-1002-3937), 6eccpounast

CalculateLinux (Buecén B EPPII Ilpukazom Munkomcssizu Ne665 ot 30.11.2018-2020),
OeccpouHast

Google G Suite for Education (IC: 01i1p5u8), 6eccpounas

e Kaspersky Endpoint Security. {orosop Ne0379400000325000001/1 ot 28.02.2025r.

Cpoxk geiictust nmumen3uu ¢ 27.02.2025t. mo 07.03.2027T.

9.4. Cospemennvie npogheccuonanvmsle 6azpl OGHHBIX U UHPOPMAYUOHHIE CRPABOUHBIE
cucmemul

1. ®enepanbublii mopran «Poccuiickoe odbpasoBanuey - https://edu.ru/documents/

2. Epunas xomnekius nudpoBbiXx o0pazoBaTenbHBIX pecypcoB (Eamnas xommekmus [{OP) —
http://school-collection.edu.ru/

3. baswl maHHBIX Scopus U3aTeILCTBA
Elsevirhttp://www.scopus.com/search/form.uri?display=basic.

4. Tlopran @enepanbHBIX TOCYJAPCTBEHHBIX O0pa30BATEIBHBIX CTAHAAPTOB  BBICIIETO
obpasoBanus - http://fgosvo.ru.

5. @epnepanpHbIi LEHTp HMHPOPMAMOHHO-00pa3oBaTeNnbHbIX pecypcoB (PIIMOP) —
http://edu.ru.

6. Enunas xomnekius nudpoBbix oOpazoBaTenbHBIX pecypcoB (Eamnas xomrekmus [{OP) —
http://school-collection.edu.ru.

7. Wndopmanmonnas cucrema «EauHoe okHO noctymna K oOpa3oBarenbHeM pecypcam» (MC
«Enunoe oxknoy) — http://window/edu.ru.

10. Oco0enHocTH OpraHu3anuu 00pa3oBaTeJIbHOI0 MPoUecca IJIsl JUL ¢ OrPAHNYEHHBIMH
BO3MOKHOCTSIMU 310POBbSI

B ®I'bBOY BO «KapauaeBo-Uepkecckuil rocy1lapCTBEHHbIM YHUBEPCUTET MUMEHH Y./l
AnueBa» co3AaHbl YCIOBMS Ul IOJY4EeHHs BbICIIEro 0Opa3oBaHHsS IO 0OOpa30BaTEbHBIM
porpammam oOy4aromuxcs ¢ OrpaHH4eHHBIMU BO3MOXKHOCTSMU 370poBbs (OB3).

CrnenuanbHble yclaoBHs A mosiydeHust oOpasoBanus no OIIBO oOydarommumucs c
OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 37I0pOBbsl omnpeneneHsl «llonoxenneM 06 oOyuyeHUM JHIl ¢
OB3 6 KYI'V», pa3MelieHHbIM Ha caiite YHuBepcuTeTa no aapecy: http://kchqu.ru.
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11. JImeT perucrpanum u3MeHeHHUH

N3menenue

JdaTa u HOMep NPOTOKOJIa
YYEHOI'0 coBeTa
(akyabTeTa/ HHCTUTYTA,
HA KOTOPOM ObLIH
paccMOTpeHbl BONIPOCHI 0
He00X0IMMOCTH BHECEHUS
usmenenuii B OIIBO

Jdara u HOMep
NPOTOKO0JIa Y4E€HOI'0
coBera
YuuBepcurera, Ha
KOTOPOM ObLIN
YTBep:KIeHbI
usmenenus: B OIIBO

O6noBaeH moroBop Ne332 s6¢c OOO
«3HaHUYM» OT 02.06.2026r.
HeiictByer ¢ 02.06.2026r. 1o
01.06.2027r.

03.06.2026r.,
npotokoJ Ne 8
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