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Ouenounbie cpeacrBa (OC) ABISIOTCS JIEMEHTOM CHCTEMbI OILICHUBAHUS C(HOPMUPOBAHHOCTH KOMIIETEHIIMH Y 00y4YaloluXcs B 1I€JI0M WM Ha

OIIpeICIIEHHOM 3Tare ee (OPMUPOBAHHUSL.
OC pa3pabaTsiBaeTcsi B COOTBETCTBUU C paboyeit mporpammoit (PIT) muctumivaet.

1. KomnereHuuu u pe3yjbTaThl 00yueHus, GopMupyembie B pe3yJibTaTe 0CBOCHUS AU CHMIIIMHbBI

Koa n HauMeHOBaHHe Pe3y/IbTaTOB
o0y4eHns (TUTaHUPyEeMBbIe Pe3yIbTaThl

KpuTtepuu oneHuBaHus pe3ybTaTOB 00y4YeHUs

Komnerenuus NuaukaTop KoMIeTeHUMHU
00y4eHH s, XapaKTCPH3YIOLIHE STAIlbI VYnosnersopure | Heymosnersopuren
(bopMupoBaHKA KOMIIETEHIHIT) Ormerao Xopomo TIBHO BHO
OIIK-1. Cnocoben NOIIK-1.1. JlemoHCTpHpYET OP-1.1.1 Obyuaromuiicss CMOXKeET: CoopmupoBannbl | ChopmupoBann | OOmwme, HO OrpaHu4eHHbIE
MIPUMEHSTH HaBBIKH PabOTHI ¢ y4eOHOU - BBIOpaTh CPe/iu CYLIECTBYIOINX € CHCTeMHBbIe bIC, HO HECTPYKTYpH- 3HaHUs, c1abo0
(dbyHIaMEeHTaIbHbIE JIUTEPaTypOi 10 OCHOBHBIM MaTeMaTHYeCKHX METO0B, Hanboee 3HaHHUS; cozeprKamiye pOBaHHEIE copMHUpPOBaHHEIE
3HAHMS, MTOJyYCHHBIC B €CTECTBEHHOHAYYHbBIM U TIOJXOISIIIE JUTS PEIICHUS chopMupoBaH- OTZAENbHBIC 3HAHHS; HaBBIKH U YMEHUS
o0yacTn MaTEMaTHIECKUX | MaTeMaTHYeCKUM KOHKPETHOH NPUKIIAJHON 33141 HBIC HaBBIKU U Ipo0eIsI B IIETIOM
u (WIIH) €CTECTBEHHBIX JUCIUITHHAM. YMEHUST; UX 3HAHHS; YCIIEIITHO
HayK, 1 HCIIOJIb30BaTh UX ycIenHas YCIEIITHO TIPUMEHSIEMBIC
B IpOoQeCCUOHATBHOM aKTyalu3anus HpUMEHsIEMbIe HaBBbIKH U
JIeSITEIbHOCTH HaBbIKH U yMEHHUs
yMEHHUs
HOIIK-1.2. lemoHCTpUpYET OP-1.2.1 O0yuaromuiicss CMOXKeT: Cdopmuposannsl | Chopmuposann | OoOmue, HO OrpaHnYcHHBIC
HaBbIKH BBITIOJTHEHUS - IPOJIEMOHCTPUPOBATH HABBIKU € CUCTEMHBIE bl€, HO HECTPYKTYpH- 3HaHMS, c1abo
CTaH/IapTHBIX JIeHCTBUIA, BBITIOJIHEHHS] CTAHIAPTHBIX JICHCTBUN, | 3HAHUS; cozieprKaniue pOBaHHBIE chopMHUpOBaHHbIE
pELICHUs! THIIOBBIX 3aJ1au C PpEeLIeHus TUIIOBBIX 33/1a4 C YYETOM chopMupoBaH- OT/ENbHbIE 3HAHMS; HaBbIKK U YMEHUSI
YYETOM OCHOBHBIX HIOHSTHI 1 OCHOBHBIX TIOHSITHI U 001INX HbIE HaBBIKU U npoOenbI B 1I€JIOM
O0IIMX 3aKOHOMEPHOCTEH, 3aKOHOMEPHOCTEH, POPMYIIMPOBAHHBIX | YMEHHS; UX 3HAHMS; YCIEIHO
(hopmynHpyeMbIX B paMKax B pamMKax 0a30BbIX MMOHSTHH, ycrienHas YCIEIHO MIPUMEHSIEMbIC
0a30BBIX MaTEMaTHYECKUX U CBSI3aHHBIX C JIMHEHHOW anreOpoil u aKTyalu3anus MIPUMEHSIEMBIC HaBBIKH U
€CTECTBEHHOHAYYHBIX AQHAINTHYECKOH TeoMeTpHeit HaBBIKH U yMEHHUS
JMCIUIIINH. yMEHHUS




NOIIK-1.3. lemoHCTpUpYyeT OP-1.3.1. O0yuatomuiicss CMOXKET: CoopmupoBannsl | ChopmupoBann | OOmwe, HO OrpaHu4eHHbIE
HaBBIKU UCIIOJIb30BAHHS - IPOAEMOHCTPUPOBATH HABBIKU € CHCTEMHEbIe BIe, HO HECTPYKTYpH- 3HaHUs, c1a00
OCHOBHBIX IIOHATHH, (haKkTOB, HCIIONB30BAHMS OCHOBHBIX ITOHSTHI, 3HAHUS; coziepKarime pOBaHHBIC copMHpPOBaHHBIE
KOHIICIIINI{, TPUHLIUIIOB (akToB, KOHIENIINH, IPUHLIUIIOB chopmupoBaH- OTZENbHBIC 3HaHUS; HaBBIKH M YMEHHS
MaTeMaTUKH, HHPOPMATHKU U MaTeMaTHKH, HHPOPMATHKH H HbIC HaBBIKH U poOeIIbl B IICJIOM
€CTECTBEHHBIX HAayK IS €CTECTBEHHBIX HayK JUISl peLICHHS YMEHHS; UX 3HaHUS; YCHEIIHO
peLIeHUs MPAaKTHYECKUX 3314, | MpaKTHYECKHX 3a/1a4, CBSI3aHHBIX C ycIienHas yCIEITHO TIPUMEHsIEMBIE
CBSI3aHHBIX C MPHKJIaJHOM JIMHEHHOW anreOpoi M aHAJTMTUUECKON | aKTyaau3aius MIPUMEHSIEMBIC HaBBIKH U
MaTeMaTUKOH 1 MHPOPMATHKOH. | reoMeTpreit HaBBIKH U yMEHHUS
yMEHHUs
HOIIK-1.4. lemoHCTpHUpYET OP-1.4.1. OOy4aromuiics CMOXKeT: Copmuposannsl | Chopmuposann | OoOmume, HO OrpaHn4YcHHBIC
MOHMMaHHE U HaBBIKH -IIPO/IEMOHCTPUPOBATH IOHUMAHHUE U € CUCTEMHBIC bI€, HO HECTPYKTYpH- 3HaHMs, c1abo
NPUMEHEHHUS Ha IPaKTHKe HaBBIKY IPUMEHEHHUS Ha TIPaKTHUKE 3HaHUS; cojeprKaniye pOBaHHEIE c(opMHUpOBaHHbIE
MaTeMaTHYeCKHX MoJiesiel 1 MaTeMaTHYeCKUX MOJIeNel 1 chopMupoBaH- OT/AENbHBIE 3HAHHMS; HaBbIKH U YMEHUS
KOMITBIOTEPHBIX TEXHOJIOTHI KOMITBIOTEPHBIX TEXHOJIOTHH ISt HbIE HaBBIKU U npoOebI B 1I€JIOM
JUISL PELLICHUS] TPAKTHYECKUX peLeHus TPaKTHYECKUX 3a1ad, YMEHWUST; UX 3HAHHMS; yCIENHO
3a1a4, BO3HUKAIOIINX B CBSI3aHHBIX C TEOPHEH ONTHMAaJIBHOTO yCIenHast YCHEIIHO NpUMEHSEMbIC
npogeccHoHaNbHON YIIPaBJICHUS aKTyaTnu3anus NpUMEHSEMbIe HaBBIKH H
JeATEIbHOCTH. HaBBIKH H YMEHUS
YMEHUS
OI1K-3. Cniocoben NOIIK-3.1. JlemoHCTpHUpYET OP-3.1.1. OGyuatomuiicss CMOXKET: CoopmupoBannbl | ChopmupoBann | OOmme, HO OrpaHn4eHHBIE
HPUMEHSATD U HaBBIKU NIPUMEHEHHS -[IPUMEHHUTH COBPEMCHHBII € CUCTEMHBbIe BI¢, HO HECTPYKTYpH- 3HaHUs, c1abo
MOAN(DHLIHUPOBATH COBPEMEHHOT'0 MaTeMaTHYeCKHIl anmapar Juis 3HAHUS; coziepIKaIme pOBaHHbIE copMHPOBaHHBIE
MaTeMaTHYeCKHEe MOCNN | MaTeMaTHYEeCKOr'o ammapara st | MOCTPOCHHS aJeKBaTHBIX copmupoBaH- OTZeNbHBIC 3HaHUS; HaBBIKH M YMEHHS
JUTS pELICHHUS 33/1a4 B HOCTPOCHHS aJIeKBAaTHBIX MaTeMaTHYECKHUX MOJIeNel pealbHbIX HbIC HaBBIKH U npoGeJIbl B 1ICJIOM
obmnactn MaTeMaTHYECKUX MoJiesel IIPOLIECCOB, OOBEKTOB M CHCTEM B YMEHUST; UX 3HAHMUS; yCIEITHO
npodeccruoHaTbLHOM PEANBHBIX MPOIIECCOB, 0OBEKTOB | CBOEH MpeAMETHOM 00J1acTH. ycreurHas YCIEUTHO TIPUMEHSIEMbIE
JIeSITEIIbHOCTH. Y CHCTEM B CBOEH MpeIMETHOM aKTyalu3aus MIPUMEHSIEMbIC HaBBIKH U
obmactu. HaBBIKH U YMEHHUS

YMEHUS




NOIIK-3.2. JleMoHCTpUpyeT OP-3.2.1. O0yuatomuiicss CMOXeT: CoopmupoBannsl | ChopmupoBann | OOmwe, HO OrpaHu4eHHbIE
yYMEHHEe coOupaTh U - cobupath 1 00pabaTeIBaTh € CHCTeMHEIC ble, HO HECTPYKTYpH- 3HaHU, C1a00
00pabaThIBaTh CTATHCTHYIECKUE, | CTATHCTHYECKUE, SKCIIEPUMEHTANbHbIC, | 3HAHUS; cofeprKamiye pOBaHHBIE chopMUpOBaHHbIE
9KCTIIEPUMEHTAIIbHBIC, TEOPETHUYECKHE U T.II. JAHHBIE JIS chopMupoBaH- OTZAENbHBIC 3HAHHS; HaBBIKH U YMEHUS
TEOPETHYECKUE U T.II. JaHHbIE MIOCTPOCHHS MaTeMaTHYECKUX HBIC HaBBIKU U TIpo0eITsI B IIETIOM
JUTS TIOCTPOCHHUS MOJETIeH, pacIeTOB M KOHKPETHBIX YMEHUST; UX 3HAHHS; YCIEIITHO
MaTeMaTHYECKUX MOJIeIIeH, MIPAaKTHYECKHUX BBIBOJIOB. ycIienHas yCIEITHO MIPUMEHSIEMBIC
pac4yeToB M KOHKPETHBIX aKTyanu3anus MIPUMEHSIEMBIE HaBBIKH U
MPaKTHYECKUX BBIBOJIOB. HaBBIKH U yMEHHUS

yMEHHUs
HOIIK-3.3. lemoHCTpUpYET OP-3.3.1. O0ygaromuiicss CMOXeT: Copmuposannsl | Chopmuposann | OoOmume, HO OrpaHn4YcHHBIC
CIOCOOHOCTH KPUTHUECKH - KPUTHYECKH TIEPEOCMBICIINBATh € CUCTEMHBIC bI€, HO HECTPYKTYpH- 3HaHMs, c1abo
MepEOCMBbICINBATh HaKOIUICHHBIN ONBIT, MOAN(DHUINPOBATH | 3HAHUS; cojeprKaniye pOBaHHEIE c(opMHUpOBaHHbIE
HaKOIUICHHBIN OIIBIT, IIPU HEOOXOJMMOCTH BUJI U XapaKkTep chopMupoBaH- OT/AENbHBIE 3HAHHMS; HaBbIKH U YMEHUS
MOIU(UIMPOBATH TIPH pa3pabaTbiBaeMOl MaTeMaTHYECKOM HbIE HaBBIKU U npoOebI B 1I€JIOM
HEO0OXOMMOCTHU BHJ] U XapakTep | Moaeny. YMEHWUST; UX 3HAHHMS; yCIENHO
pa3pabaTpiBaeMoi ycIenHas YCIEIITHO TIPUMEHSIEMBIC
MaTeMaTHYeCKOH MOJIEITH. aKTyalu3anus TIPUMEHsIEMbIC HaBBIKH U

HaBBIKH U yYMEHHUS

yYMEHHUS
NOIIK-3.4. JlemoHCTpUpYyeT OP-3.4.1. O0yuatomuiics CMOXKET: CoopmupoBannbl | ChopmupoBann | OOmme, HO OrpaHn4eHHBIE
MOHVMaHHE ¥ yMEHHE - IPOJIEMOHCTPUPOBATH TOHUMAHUE U € CUCTEMHBIE bl€, HO HECTPYKTYpH- 3HaHMS, c1abo
MPUMEHSTH Ha MPaKTHKE yYMEHHE IPUMEHSTh Ha TIPaKTHKE 3HaHMUS,; cozieprKaniye pOBaHHEIE c(OopMHUpOBaHHbIE
MaTeMaTHYeCKHe MOJISIU 1 MaTeMaTH4eCcKHe MOJIEIU 1 copMupoBaH- OTZAENbHBIC 3HAHHUS; HaBBIKK U YMEHUS
KOMITBIOTEPHBIE TEXHOJIOTHUH KOMITBIOTEPHBIE TEXHOJIOTHH TS HBIC HaBBIKU U Ipo0eITsI B IIEJIOM
JUISL pEIlICHUs] pa3lINYHbIX 33/1a4 | pelIeHHs pa3IM4HBIX 337a4 B 00JIaCTH | YMEHUS; UX 3HAHMUS; yCIEITHO
B obnacTu npodeccruoHaIbHOM npodeccuoHATLHOM IEeATETHHOCTH, ycrenrHas YCHEITHO TIPUMEHSIEMBIE
JIEATEIILHOCTH. CBSI3aHHBIX C JINHEWHOU anreOpoit u aKTyaln3anus IIPUMEHSIEMBIE HAaBBIKU U

AQHAIUTUYECKOU FE€OMETPUEH. HAaBBIKU U YMEHHUA

YMEHUS




2. tanbl GOPpMHUPOBAHUA KOMIIETEHIIMI U BHIbI OLIEHOYHBIX CPEICTB

ITtansl GOpMUPOBAHUSI KOMIIETEeHIMIT
(pa3mesibl AUCHMIIMHBI)

Koa n HaumeHnoBaHue
pe3yJIbTaTOBOOY4YeHuUs!

Buj onieHOYHOTO cpecTBa
(TecTsl, 3aMaHusL, KEHCHI, BOTIPOCH H JIP.)

MaTtpuubl, ONIpeAeJSUTEeH H CHCTEMBI
JINHEHHBIX YPaBHEHHU N

OP-1.1.1 OGyuarommuiics
CMOJKET BBIOPATh CpeH
CYILIECTBYIOIIUX
MaTeMaTHIeCKUX METOJIOB,
Han0o0JIee MOIXOISIINE JITIS
pelleHus] KOHKPETHOM
MPUKJIaAHON 3aa4u
OP-1.2.1 OGyyarommiics
CMOKET
MPOJIEMOHCTPUPOBATH
HAaBbIKH BBIITOJIHEHUS
CTaHJAPTHBIX JCHCTBUH,
pelIeHus TUTIOBBIX 33724 C
YYETOM OCHOBHBIX TIOHSITHIA
1 O0IIMX 3aKOHOMEPHOCTEH,
(hopMyJIMPOBAaHHBIX B paMKax
0a30BbIX ITOHIATHH,
CBSI3aHHBIX C JIMHEUHOU
anredpoil 1 aHATTUTHIECKOM
reoMeTpuen

OP-1.3.1. OGyuarornmiics
CMOKET
MPOJIEMOHCTPUPOBATH
HaBBIKH UCIIOTb30BaHUS
OCHOBHBIX TIOHSITHH, (DaKTOB,
KOHUEMUUM, MPUHIIUIIOB
MaTeMaTHKH, THHOPMATHKH
U €CTECTBEHHBIX HAYK IS
pENIeHNs TPaKTUIECKIX
3aJ1a4, CBS3aHHBIX C
JIUHEHHON anredpoil n
AHAJIUTUYECKOU reoMeTpueit
OP-1.4.1. O0yuaronuiics
CMOKET
MTPOJIEMOHCTPHUPOBATh
[MOHMMAaHHWE ¥ HABBIKU
MIPUMEHEHUS Ha MTPaKTHKE
MaTeMaTHIECKUX MOJIEIICH 1
KOMITHIOTEPHBIX TEXHOJIOTHIA
JUTSL PEILIEHUS TPAKTUIECKUX
3a/1a4, CBSI3aHHBIX C TEOpPUEH
ONTUMAJIBHOTO YITPABIICHUS
OP-3.1.1. OGyuatomuiics
CMOXXET MPUMEHUTH
COBPEMEHHBIN

Bompocsl, 3ananus,
9K3aMEHAIMOHHBIC OUJICTHI




MaTeMaTHYECKH anmapar
JUTSI TIOCTPOCHUS a/IEKBAaTHBIX
MaTeMaTHYECKUX MOJIeen
peaNbHBIX TIPOIIECCOB,
00BEKTOB W CUCTEM B CBOCH
MpeIMETHON 00J1acTH.
OP-3.2.1. O6y4aromuiics
CMOKET cOOUpaTh U
00pabaThIBaTh
CTaTHCTUYECKHE,
JKCIIEpUMEHTAIILHBIE,
TEOpEeTHYECKHe U T.II.
JAHHBIC TSl TOCTPOCHUS
MaTeMaTHYECKUX MOJIENEH,
pacdeToB ¥ KOHKPETHBIX
MPAKTUYECKUX BBIBOJIOB.
OP-3.3.1. O0yuaromuiics
CMOKET KPUTHUECKH
MEPEOCMBICITHBATH
HaKOILJICHHBIA OIIBIT,
MOJUGHUIIPOBATH MPU
HEOOXOIMMOCTH BHJ U
xapakTep pa3zpadaThIBaeMoii
MaTE€MAaTHYECKOH MOJIEIIN.
OP-3.4.1. O0y4aromuiics
CMOXKETIPOJIEMOHCTPHPOBAT
b TOHUMaHUE 1 YMEHHE
MIPUMEHATH Ha MPaKTHKE
MaTeMaTHYECKHe MOJCTH 1
KOMITBIOTEPHBIE TEXHOJIOTHU
JUISL PEUICHUS! Pa3InIHbIX
3a7a4 B 00JacTu
npoeccnoHambHON
JeSITEIBHOCTH, CBSI3aHHBIX C
JIUHEHHOU anreOpoi u
AQHAJIMTUYECKON reOMETPHUEN.

BeKTOpHaﬂ anreﬁpa, AHAJIUTHYCCKAas
reoMeTpus Ha MJIOCKOCTH U B

NMPOCTPAHCTBE

OP-1.1.1 OGyyaromuiics
CMOXET BBIOpaTh Cpean
CYLIECTBYIOLIUX
MaTeMaTHYECKUX METOIOB,
HanOoJsee MOAXOIAIINE JUIS
peleHusT KOHKPETHOU
MPUKJIAHON 3a7a4n
OP-1.2.1 OGyuarommiics
CMOXET
MIPOJEMOHCTPUPOBATh
HaBBIKH BBITTOJIHEHUS
CTaHJIapPTHBIX JAEHCTBUM,
peIlIeHNs TUITOBBIX 3aa4 C

Bomnpocsl, 3ananus,
SK3aMEHAIMOHHBIE OMIIETHI




YYETOM OCHOBHBIX TIOHSITHI
1 00IINX 3aKOHOMEPHOCTEH,
(hopMyJIMPOBAaHHBIX B paMKax
0a30BbIX ITOHITHH,
CBSI3aHHBIX C JIMHEUHOU
anreOpoi U aHATUTHYECKOM
reoMeTpuen

OP-1.3.1. O0yu4aromuiics
CMOXeET
MPOJIEMOHCTPUPOBATH
HaBBIKH UCIIOJIb30BaHUS
OCHOBHBIX MOHSITHH, (haKTOB,
KOHIEHIIHIA, TPUHITUIIOB
MaTeMaTHKH, UH)OPMATHKU
W €CTECTBEHHBIX HAYK JIJIS
peICHUA MPAKTHYCCKUX
3aj1a4, CBSA3aHHBIX C
TUHEHHON anreOpoit u
AQHAJIMTUYECKON reoMeTpueit
OP-1.4.1. O0yuaromuiics
CMOXeET
MPOICMOHCTPUPOBATH
MMOHUMAaHUE W HABBIKU
IIPUMEHCHUS HA IPAKTUKE
MaTeMaTHUECKHX MOJIEIeH 1
KOMITBIOTECPHBIX TEXHOJIOT U
JUTSL PEIICHUSI TPAKTUICCKUX
3a/1a4, CBSI3aHHBIX C TEOPUEH
OINITUMAJIBHOI'O YIIPABJICHUA
OP-3.1.1. O0y4aromuiics
CMOXeET

MPUMEHHUTH COBPEMEHHBIH
MaTeMaTHUYECKHI armapar
JUTSI IOCTPOCHUS aJICKBaTHBIX
MaTeMaTHUYECKUX MOjIeen
peabHBIX TPOIIECCOB,
00BEKTOB U CUCTEM B CBOCH
MpeMEeTHON 00JIacTH.
OP-3.2.1. OGyuatonuiics
CMOXeET

coOupath U 00pabaThIBaTh
CTaTUCTUYCCKHC,
AKCIIEPUMEHTANIBHEIE,
TCOPETUYCCKUEC U T.II.
JTAaHHBIE JIJIS TIOCTPOCHHUS
MaTEeMaTHYECKUX MOJIEIICH,
Pacu€TOB U KOHKPETHBIX
MIPaKTHUYECKUX BBHIBOJIOB.
OP-3.3.1. OGyuatomuiics
CMOKET KPUTHYECKH




[IEPEOCMBICITHBATh
HaAKOILJICHHBIN OTIBIT,
MOu(HUIIMPOBATH TIPU
HEOOXOIUMOCTH BUJ U
XapakTep pazpadaTeIBaeMOi
MaTeMaTHYeCKOH MOJICIIH.
OP-3.4.1. O6yuaromuiics
CMOXKET
MIPOIEMOHCTPHPOBATH
MMOHMMaHWE ¥ YMEHHE
MIPUMEHSTh Ha MPAKTHKE
MaTeMaTHYeCKUE MOICIH 1
KOMITBIOTEPHBIC TEXHOJIOTUU
JUTSL PEILICHUS Pa3TMUHBIX
3a7a4 B o0JlacTu
npodeccuoHaIbHON
JIESITEIIBHOCTH, CBA3aHHBIX C
JTMHEHHOHN anredpoi u
AQHAJIMTUYECKON F€OMETPHUEN.

JluHeiinbie, appuHHbBIE U
€BKJIM/I0BBI NPOCTPAHCTBA

OP-1.1.1 OGyuaromuiics
CMOKET BBIOpaTh Cpean
CYIIECTBYIOLINX
MaTeMaTHYECKUX METOIOB,
Haubosee MoaXOISIINE JUTS
peuIeHust KOHKPETHOM
MPUKIaAHON 33241
OP-1.2.1 OGyyaromuiics
CMOXeET
[IPOJIEMOHCTPHUPOBAThH
HaBBIKU BBITTOJIHEHUS
CTaHJIapTHBIX JIEUCTBUH,
pelIeHNs] TUITOBBIX 3a/a4 C
YYETOM OCHOBHBIX MOHSTHH
1 O0IIMX 3aKOHOMEPHOCTEM,
(hOopMyIHPOBaHHBIX B paMKax
0a30BBIX MTOHATHUH,
CBSI3aHHBIX C JIMHEUHOMN
anredpoi N aHATTUTHYECKOM
reoMeTpuen

OP-1.3.1. O0yy4aromuiics
CMOXKeET-
MIPOJIEMOHCTPHUPOBATH
HaBBIKH UCTIOJIb30BAHUS
OCHOBHBIX TOHSITHH, (HaKTOB,
KOHIEMIHHA, TPUHITUIIOB
MaTeMaTHKH, HTHPOPMAaTHKH
Y €CTECTBEHHBIX HAYK IS
pelIeHns] IPaKTHYECKUX
3aJ1a4, CBS3aHHBIX C

Bomnpocsl, 3aianus,
9K3aMEHAITMOHHBIC OMIICTHI




JTUHEHHON anreOpoil n
AHAIIMTUYECKON reoMeTpueit
OP-1.4.1. O0yyaromuiics
CMOJXKET-
MIPOJIEMOHCTPHUPOBATH
[MOHMMAaHHWE ¥ HABBIKU
MIPUMEHEHUS Ha MTPAKTHKE
MaTEeMaTHYECKUX MOJICIICH U
KOMITBIOTEPHBIX TEXHOIIOTHI
JUTS PETIEHUS TPaAKTHIECKUX
3a/1a4, CBS3aHHBIX C TEOPUEH
ONITHMAIBHOTO YITPABICHUS
OP-3.1.1. O0yuvaromuiics
CMOJKET IIPUMECHUTH
COBpPEMEHHBIM
MaTeMaTUYECKUH arnmapar
JUTSI TIOCTPOCHUS a/IEKBATHBIX
MaTeMaTU4YCCKUX MOJIeJIeH
peaNbHBIX TPOIIECCOB,
O0OBEKTOB M CUCTEM B CBOCH
MpeIMETHON 00J1acTH.
OP-3.2.1. O0y4aromuiics
CMOJKET coOHpaTh U
00pabaThIBaTh
CTaTHCTUYECKHE,
3KCIIEPUMEHTANIBHEIC,
TEOpPETHUYECKHE U T.II.
JTAaHHBIE JIJIS TIOCTPOCHUS
MaTeMaTUYECKUX MOJICNICH,
pac4eToB U KOHKPETHBIX
MIPAKTUYECKUX BBHIBOJIOB.
OP-3.3.1. O0yuaromuiics
CMOKET KPUTHYECKH
IIEPEOCMBICITHBATh
HaKOIUICHHBIN OIIBIT,
MOJIUPHUIMPOBATH MIPU
HE0O0XOIMMOCTH BUJI U
xapakrtep pa3zpadaThIBaeMoi
MaTeMaTUYECKON MOJIENH.
OP-3.4.1. O0yuaromuiics
CMOXKET
MIPOJEMOHCTPUPOBATh
[MOHMMAaHUE ¥ YMECHHE
MPUMEHSTh Ha MPAKTHKE
MaTeMaTHYECKUE MOJIEITH U
KOMITBIOTEPHBIE TEXHOJIOTHU
JUTSI PEILICHUS Pa3IUYHbIX
3aj1a4 B o0Jract
npodeccuoHaaIbHON
JIESITEIIbHOCTH, CBSI3aHHBIX C




JTUHEHHOH anredpoi u
AHAJIUTUYECKON TeoMeTpuei.

JInHeiliHbIe onepaTopsl U
KBaJIpaTH4YHbIe (POPMBI

OP-1.1.1 OGyyarommiics
CMOJKET BBIOPATH CPeIH
CYILLIECTBYIOLLIUX
MaTeMaTHYeCKUX METOJIOB,
HanboJIee MOIXOISAIINE IS
pelIeHnss KOHKPETHOM
MPUKIaAHON 33241
OP-1.2.1 OGyuarommuiics
CMOKET
MIPOJIEMOHCTPUPOBATh
HAaBBIKY BBITOTHEHHUS
CTaHJIapTHBIX IEUCTBUU,
peLIeHUs TUIIOBBIX 3a7a4 C
YYETOM OCHOBHBIX IMOHATUI
1 O0IIMX 3aKOHOMEPHOCTEH!,
(hopMyITMpPOBaHHBIX B paMKax
0a30BbIX MTOHATHH,
CBSI3aHHBIX C JIMHEHHOU
anreOpoi U aHATUTHYCCKOM
reoMeTpuei

OP-1.3.1. O6y4aromuiics
CMOXKeT-
MPOJIEMOHCTPUPOBATh
HaBBIKU UCIIOIb30BAHUS
OCHOBHBIX MOHSTHH, (DaKTOB,
KOHLICTILIMIA, TPUHIUIIOB
MaTeMaTHKH, HHPOPMaTHKH
U €CTECTBEHHBIX HAYK JJIs
peIIeHus TPAKTHICCKUX
3aJ1a4, CBSA3aHHBIX
CIIMHEHHOW anreOpoi 1
AHAJIMTUYECKON reoMeTpueit
OP-1.4.1. O0yuaromuiics
CMOXET-
MIPOJIEMOHCTPHUPOBATH
[IOHUMAHUE U HABBIKU
MIPUMEHEHUS Ha TPAKTUKE
MAaTEeMaTHUYECKUX MOJIEeH U
KOMIIBIOTEPHBIX TEXHOJIOTHIA
JUTSL PETLIEHUS] TPaAKTHIECKUX
3aJ1a4, CBA3aHHBIX C TEOpHEH
ONITHMAJIBHOTO YITPABICHUS
OP-3.1.1. OGyuatomuiics
CMOXXET MPUMEHUTh
COBpPEMEHHBIN
MAaTeMaTUYECKU amnmapaT
JUTSI TIOCTPOEHUS a/IEKBATHBIX

Bonpocsl, 3ananus,
9K3aMEHAITMOHHBIC OMIICTHI




MaTEeMaTHYECKUX MOJICICH
peasbHBIX TPOIIECCOB,
O0OBEKTOB M CUCTEM B CBOCH
TIPEAMETHON 00JIacTH.
OP-3.2.1. O6y4aromuiics
CMOXET coOupaTh 1
00pabaThIBaTh
CTaTHCTUYECKHE,
JKCIIEPUMEHTABHEIE,
TEOpEeTHYECKHe U T.I1.
JTAaHHBIE JIJIS TIOCTPOCHHUS
MaTeMaTHUEeCKUX MOJCICH,
pac4eToB U KOHKPETHBIX
MIPAKTUYECKUX BBHIBOJIOB.
OP-3.3.1. O6y4aromuiics
CMOXET KPUTHYECKHU
IIePEOCMBICTHBATh
HaKOIJICHHBIN OIBIT,
MOU(PHUIIUPOBATH TIPH
HEOOXOTUMOCTH BHJ U
xapakrtep pa3padaTbiBaeMOi
MaTeMaTHIECKON MOJICIH.
OP-3.4.1. O0yuaromuiics
CMOXKET-
MIPOJIEMOHCTPHUPOBATH
IMOHUMAaHHUE€ U YMCHUC
MIPUMEHATH Ha MPaKTHKE
MaTeMaTHYeCKUe MOJEIH 1
KOMIIbIOTCPHBIC TEXHOJIOI'UN
JUTSL PETIEHUS Pa3TMYHBIX
3aja4 B 00JacTu
npodeccnoHaIbHON
JIESITEIbHOCTH, CBSI3aHHBIX C
JMHEHHOH anredpoi u

AHAJTUTUYECKOU FeOMETpHUEH.

3. TunoBble KOHTPOJIbHBbIC 3aJaHUSl WJIH HHbIEe MaTepHasbl, HeOOXOAUMBIE UIA
OLICHKH 00pa30BaTe/IbHBIX Pe3yJbTATOB 00y4eHUsI

3.1. TunoBble 3aiaHusl Il TPOBEACHUS TEKYILEro KOHTPOJIS YCIHEBAaeMOCTH IO
JUCLATIIINHE
IIpuMep KOHTPOJIBLHOH PadOTBI MO TeMaM «BbIYHMCJICHHE OIpeleJuTeIe» |

«o0paTHasi MAaTpHLA»:

Bapuanrl.

Berunciuts onpenenuTent:




3 5 -2 2
4 7 4 4
1. .
9 -3 7
2 -6 -3 2
1 b 0 0
~1 1-b b, 0
2.0 -1 1-h, 0
0 0 0 1-b,

-2 31
A=3 6 2
1 21

Cnenatb POBEPKY.

IIpumep KOHTPOJILHOI PadOTHI 10 BEeKTOPHOI ajredpe

Bapuanr 1.

1. Jlanst Tpu Bextopa &,0,T , yaoBneTBopsronue yciIoBUIO

a+b+c=0.
3nas, uto | A |=3,|b |=1,|T |=4, sbraucmuts

(a,b)+(,c)+(c,a).

2. KakoMy YCIIOBHIO JIOJKHEI Y/IOBIETBOPATH BEKTOPHI @,0, uTo6k! BekTopsl A +0 u @ —

ObLIH KOJUIMHCApPHBI.

Bapmuanr 2.

b



1. Hano, uro | & |=3,|b |=5. Onpenennuts, npu kakom 3HaUEHNH X BEKTOPHI

a+ab,a—ab OyAyT B3aMHO MEPIICHUKYIISIPHBI.

2. Bekrops! a4, b,c YIOBJICTBOPSIIOT YCIIOBHIO
a+b+c=0.
JlokazaTb, 4TO
[a,b]=[b,c]=[C,a].
Bapuanr 3.

1.Jlokasats, uto Bextop P =0 (a,C) —C(a,b) nepnenuxymsipen x Bexropy @ .

2. Janbl Tpu Touku A(2,-1,2), B(1,2,-1), C(3,2,1). Haiiti KoopArHATBI BEKTOPHOTO
npoussenenus [ AB, BC]. Koopaunats! 3a1aHb OTHOCHTENIBHO IEKAPTOBOM CHCTEMBI
KOOpJIMHAT.

IIpumep KOHTPOJIbHOM Pa6oThI M0 TeMe «KaHoHUYecKkue (POPMbI MATPHUIIBI JTMHEHHOT O
oneparopa»

Bapuanr 1.

1. IlpuBectn k kKaHoHHYecKor Popme Kopaana marpuiry

3 1 0 0]
4 -1 0 0
Al 1 2
17 6 -1 0

2. Haiftu nmonsipHOE pa3iokeHUE MaTPUIIbI

Bapmuanr 2.

1. I[TpuBectu k kaHOHHUYecKoM popme XKoprana marpuiry



1 2 3 4
jo123
Ao 0 1 2
000 1
2. HaliTu nosisspHOE pa3yioxKEeHUe MaTPHUIIbI
A= 1 -4
1 4

IIprmep KOHTPOJIbHOM PadoThI 0 TeMaM «JInHelHbIe MPOCTPAHCTBA», K EBKJINI0BbBI
NPOCTPAHCTBA)

1. Jloka3aTh, 4TO BCE MHOTOWICHBI CTENEHH He Bbime y KOTOPbIX CBOOOHBIN YJIEH paBEH
HYJII0, 00pa3yloT IMHEHHOE TIOMPOCTPAHCTBO IPOCTPAHCTBA MHOTOUICHOB CTETIEHH He BhIie |1
. HaiiTu ero pazmepHocTb 1 6a3uc.

2. Ucnionw3ys miporieaypy OpTOroHanu3aluu, HalTH OPTOTOHAIBHYIO TPOEKIIUIO U

- T
Xx=[1 0 3 0] L
OPTOTOHAIBHYIO COCTABJISIFOIIYI0 BEKTOpa Ha MOJNPOCTPAHCTBO L,
HATAHYTOC HAa BEKTOPLI
[ 5] (1] 2]
_ 3 _ 1 _ -1
= y €= y 6=

3.2. Tumnoseie 3alaHuA 1J1d MPOBCACHUS HpOMC}KYTOLIHOI\/JI arrecraliuu 110 JUCIHMITIIIMHE

B I-om u 2-oM cemecTpax MpeaycCMOTpEHa NIpPOMEXYTOUHas arTectauus B ¢opme
9K3aMEHa, KOTOPBI pa3OUT B CBSI3U € OOJIBIINM 00BEMOM HM3Y4aeMOIo MaTrepHala Ha JB€ YacTH.
K sk3ameHy IOMyCKaroTCsi TOJBKO Te 0oOydaemble, KOTOpblEe MMEIOT 3a4eT M0 MPaKTUYECKUM
3aHATUAM. HHH MMOJIYYCHHUA 3a4€Ta IO IMPAKTUYCCKHUM 3aHATUAM HeO6XO)II/IMO BBIIIOJIHUTE BCE
KOHTPOJIbHBIE PaboThI, "0TpaboTaTs" BCe MPOMYIIEHHbIE 3aHATHS U 3aHATUS, HA KOTOPBIX ObUIN
HOJTyYeHBl HEYJOBJIECTBOPUTEIbHBIE OIEHKH. OK3aMEH MPOBOAWUTCS CIEAYIOIIUM 00pa3oMm.
OOyuaromiemMycsi mpeajaraeTcst B3sATh HK3aMEHAIIMOHHBIM OWIIET, cOJep Kallliil J1Ba OCHOBHBIX
BOITPOCA.

KoHTpoJibHBIE BONPOCHI 1JIs1 IPOBEACHHS MPOMEKYTOYHOI aTTecTalnu B popMe IK3aMeHAa
Tumnossle 3K3aMeHaLMOHHBIE OUJIETHI UMEIOT CIIeTYIOIIUI BHL:



| CEeMECTp, mepBasg 4aCcTb IK3aMeHa

TOMCKUM FOCYI[APCTBEHHI)II/I YHUBEPCUTET

NHCTUTYT HPI/IKHAI[HOI/I MATEMATI/IKI/I 141 KOMHBTEPHLIX HAVYK
Kadenpa [Ipuknagaoit MaTeMaTuku
JK3aMeHAUMOHHBIN OmiieT Ne 2 mo qucuumiuHe «J/IuHeiinas anredopa u
aHAJUTHYECKasi TeOMeTPHs»
1. Onpenenenne onpeaenuTess Matpuibl  [1-ro mopsaka . JlokazaTs, 4To Mpu
IIEPECTaHOBKE CTOJIOIOB MATPHIIbI OIIPEEIUTENh MEHAET 3HaK Ha IPOTUBOMOIO0XKHBIH.

2. Pemuts cuctemy 1o npasuity Kpamepa

2X+3y—-2=0,
X+2y+3z=1,
X+ 3y =-1.
3aB. kad. [IM, a.1.H., mpodeccop K.1.JIupmmn

TOMCKHHN I'OCYJIAPCTBEHHBIV1 YHUBEPCUTET

NHCTUTYT HPI/IKHAILHOI/I MATEMATHKU U KOMHBTEPHLIX HAVK

Kadenpa IlpuknanHoil MaTeMaTHKH
JK3aMeHANMOHHBIN OmiieT Ne 5 mo nucunmiuHe «JIuHeiinas ajaredpa u
AHAJINTHYECKAS TeOMEeTPHS»
1. Teopema Kpamepa. ®opmyinsr Kpamepa.

2. Beraucaurs OIIPEACIINTCIIb

1 4 3 1
2 8 3 4
1 3 6 10/
4 4 10 20
3aB. ka¢. [IM, n.1.H., npodeccop K.N.JIuBmun

| CEeMECTP, BTOpada 4aCTb IK3aMEHa

TOMCKHUH I'OCYJAPCTBEHHBIA YHUBEPCUTET

I/IHCTI/ITYT HPI/IKHAI[HOI/I MATEMATHUKUA 1 KOMHBTEPHBIX HAVK



Kadenpa [Ipukiiagnoit MaTeMaTUKH
JK3aMeHAUMOHHBIN OniteT Ne 5 mo qucnuninne «J/IuHeiiHas anredopa n
aHAJINTHYeCKAsl TeOMeTPHs»
1. CMemanHOE IPOU3BEIEHUE TPEX BEKTOPOB U €0 CBOWCTBA.

2. Haiitu npoekuuio touku A(4,—3,1) na nnockocts 5X+3y—z2—-3=0.

3aB. kad. [IM, a.1.H., mpodeccop K.N.JIuBmun

TOMCKHHU 'OCYJAPCTBEHHBINI YHUBEPCUTET

I/IHCTI/ITYT [IPUKJIAJTHOM MATEMATUKH U KOMHI)TEPHBIX HAVYK
Kadenpa [Ipukiagnoit maTemMaTuKu
Jk3aMeHANUOHHBINI OmteT Ne 13 mo aucuuninne «/Iuneinas ajaredopa u
aHAJIMTHYECKAasi TeOMeTPHs»
1. HopmanbHoe ypaBHEeHHE TIpsiMOil Ha TuiockocTu. [IpuBeneHue oOuiero ypaBHeHUs
IIPSAMOM K HOPMAJIBHOMY BUAY. PaccTosiHME OT TOYKH 10 IPSIMOM.

2. CocTaBUTh ypaBHEHUS NPOCKLUU IPSIMON

X—4y+2z2-5=0,
3X+y-z+2=0
Ha TIOCKOCTh 2X+3y—2+2=0.

3ag. kad. [IM, n.1.H., mpodeccop K.W.JIuBmmi

Il cemecTp, nepBas yacTh 3K3aMeHa

TOMCKUI TOCYJIAPCTBEHHBIIA YHUBEPCUTET

MHCTUTYT ITPUKJIAJJTHOM MATEMATHUKHU U KOMITbTEPHBIX HAYK
Kadenpa [Ipukiiagnoit MaTeMaTUKH
JIK3aMeHAUMOHHBIN Omiter Ne 8 mo qpucuunnHe «J/IuHeiinas anredopa u
AHAINTHYECKAS TeOMeTPHs»

1. Teopema 06 nzomopdusmMe TUHEHHBIX TPOCTPAHCTB.



2. JluHeliHOE MOANPOCTPAHCTBO L 3a/laHO ypaBHEHUSAMU
3X, +6X, +10x, +4x, — 2%, =0,
6%, +10X, +17X, +7X, — 3%, =0,
9%, +3X%; + 2X, +3x%, =0,
12x, = 2X, + X, +8X%, + 5%, =0.

Haiitu ypaBHeHus1, 3a1ar01ue OPTOrOHaIbHOE A0IOJIHEHUE L

3aB. kad. [IM, a.1.H., npodeccop K.M.JIuBmmn

TOMCKHWIN T'OCYJAPCTBEHHBI YHUBEPCUTET

NMHCTUTYT HPI/IKHAI[HOI/I MATEMATHKHA 1 KOMHLTEPHI)IX HAVK

Kadenpa [Ipukiagnoit MaTeMaTUKH
JK3aMeHANMOHHBIN OmwiieT Ne 5 mo nucuumiude JIuneitnasi anredpa u aHaauTHYECKast
reoMeTpHus»
1. 3aganue TMHEMHBIX TOAMPOCTPAHCTB CUCTEMAMM JIMHEUHBIX OJTHOPOJHBIX YPaBHEHUM.

2. [IpumeHsis mpoliecc OpTOroHAIM3AlUU, TOCTPOUTH OPTOHOPMHUPOBAHHBIN Oa3HC

noAInpoCTPaHCTBAa, HATAHYTOI'O Ha 3a/IaHHYIO CUCTCMY BCKTOPOB

1 1 1 -3
__1 7—2 7_0 . 3
X1—1'2—3’3—0’4— 4

1 4 0 5

K.N.JIuBmuig

3ag. xad. [IM, a.1.H., mpodeccop

Il cemecTp, BTOpas 4yacTh IK3aMeHa

TOMCKUI TOCYJIAPCTBEHHBIIA YHUBEPCUTET

_--—"4'.“

MHCTUTYT ITPUKJIAJJTHOM MATEMATHUKHU U KOMITbTEPHBIX HAYK
Kadenpa [Ipukiiagnoit MaTeMaTUKH
JIK3aMeHaAUMOHHBbIN OniteT Ne 1 mo qpucuuniuHe «J/Iuneiinas anredopa u

AHAJIUTHICCKAA F€OMETPUS»



1. CoGcTBEeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUCHUSI IMHEHHOTO OTIepaTopa.
XapaKkTeprucTUYECKOe ypaBHEHUE U XapaKTePUCTUUECKUI MHOTOUJIEH.

2.Haiitu kBagpaTHBIN KOPEHb I MAaTPHUIIBI

5 -3
-3 5|
3ag. xad. [IM, n.1.H., mpodeccop
TOMCKHWIM 'OCYJAPCTBEHHBIN YHUBEPCUTET

K.N.JIuBmmn

MHCTUTYT IPUKJIAJJHOM MATEMATHKU U KOMIIbTEPHBIX HAVK
Kadenpa [IpuknagHoit MaTeMaTuKu
JK3aMeHAUMOHHBIN OmiieT Ne 1 mo qucuuiuinbe «/JInneiinas ajaredopa u
aHAJINTHYECKAS TeOMeTPHs»

1. Meton Jlarpan»a npuBeaeHUs KBapaTUYHON (POPMbI K KAHOHUUECKOMY BUTTY.

2. Haiitn panr, nedexT, sapo u o0pa3 oneparopos, 3aJaHHOTO CIICAYIOIIeH MaTpULieh

o O B
O — O
o O O

3ag. xkad. [IM, n.1.H., mpodeccop K.M.JIuBmui

HononuutensHo oOywaromeMycsi 3amatorcs 1-3  Bompoca. I[lpumepsr  BompocoB

MMPUBCACHLI HUKC.

JlonoJiHUTe/ILHbIE BONPOCHI /1JI51 MPOBeAeHUs] POMEKYTOUHOI aTTeCTALMU B
dopme 3x3amMeHna

MATPULIBI, OIPEJEJIMTEIN U CUCTEMBI JIMHEMHBIX YPABHEHUIA

1. Onpenenenne yMHOXKEHUS MaTpULbl Ha MaTpuily. CBOMCTBA YMHOKEHHUS.
2.0npeneneHue onpeaeanTeNs MaTPULIbI N-TO MOPSAKA.
3. Onpexnenenue wieHa onpenenuresis. OnpenesieHnue 3HaKa YieHa ONpPeaeSIUTeNsl MyTeM

MOJICYETA UHBEPCUH.
4 Onpenenenue anredOpandyeckux A0NoJHeHUH. POopMyIIbl pa3aoKeHUs ONpeaeTuTeNs

10 CTOJIOIY U CTPOKE.
7.IloHsATHE MOMOTHUTETHHBIX MHHOPOB MaTpullbl. CBsI3b MUHOPOB C alreOpandecKuMH

nononHeHusaMu. 8. Teopema Jlamnaca.
9.ITonsatue obpaTHOil MaTpuLel. Heo6xo1umoe 1 JOCTaTOuHOE yCIIOBHE

CYIICCTBOBAHUA. (I)opMlea BBIYHCIICHUA.



10. ITonsitue panra Mmatrpuiibl. OCHOBHBIE CBOWCTBA.

11. Teopema o 6a3ucHoM MuHOpe. Bropoe onpeseneHne panra MaTpHIlbl.

12. BeluucieHnue panra MaTpuLbl CBEIEHUEM €€ K KAHOHUYECKOM.

13.ITonsiTve cucTembl JIUHEMHBIX ypaBHeHHMH. Marpuynas 3anuch. COBMECTHOCTh U
OIPEEIIEHHOCTb.

14.YcnoBue copmectHOCTH cucTembl (Teopema Kponekepa-Kanennm).

15. ®opmynsl Kpamepa. YcinoBrue nx NnpuMEHUMOCTH.

16. ITousarre Ga3sucHOM cucTeMbl. | TaBHBIE U CBOOOIHBIE HEU3BECTHEIE.

17.Meton I'aycca.

18.01HOpOIHBIE CUCTEMBL. Y CIIOBHE HETPUBHAIBHONW COBMECTHOCTH.

19.®dynnamenTanbHas cucremMa pemeHui. Cs3b uncna GpyHaaMeHTaaIbHbIX

PELIEHHUI C PAHTOM CUCTEMBI.

20.CtpyKTypa 00IIero pemeHus: 0JHOPOTHON 1 HEOTHOPOIHON CUCTEM.

BEKTOPHAA AJII'EBPA.

1.Onpenenenue BexkTopa. JlyimHa BekTopa. PaBeHCTBO BEKTOPOB.

2.Cnoxenue BeKTopoB. CBolicTBa.

3.YMHOXeHue BeKTopa Ha unciio. CBOKCTBA.

4.1loHsTHE IMHENHOW 3aBUCUMOCTH BEKTOPOB. [Ipn3HaKku TMHEHHON 3aBUCHUMOCTH.

S.IIoHATHE BEKTOPHOI'O MPOCTPAHCTBA.

6. ITonsiTHE pa3MepHOCTH BEKTOPHOT'O IIPOCTPAHCTBA.

6. Onpenenenue 6a3uca u koopauHat Bekropa (V1,V2,V3).

7.YcnoBue KOJUTMHEAPHOCTU BEKTOPOB.

8. ApdunHbIE U JEKAPTOBbl KOOPJAMHATHI TOYEK Ha MpPSIMOH, IUIOCKOCTH M B
IPOCTPaHCTBE.

9.0proroHanbpHas Mpoekius BekTopa. CBOMCTBa.

10.CkansgpHoe pou3BeIeHNE U €r0 CBOMCTBA.

11.BexTopHOE MPOU3BEICHNE U €TI0 CBOMCTBA.

12.CmenranHo€e MPOU3BEICHUE U €0 CBOMCTBA.

13.®opmynsl npeoOpa3oBaHus 0azuca Ha INIOCKOCTH U B IPOCTPAHCTBE.

14.®opmynsl TpeoOpa3oBaHUs CUCTEMBI KOOPUHAT Ha MJIOCKOCTU U B TPOCTPAHCTBE.

AHAJIMTUYECKAA 'EOMETPUA

1. [TonsTust 06 ypaBHEHUH JTMHHUM HA TUIOCKOCTH.

2. [lonsTHs 00 ypaBHEHUH [TOBEPXHOCTHU

3. [lonsiTre 00 ypaBHEHHUSAX JIMHUU B IPOCTPAHCTBE.

3. IlonsiTie anredbpanyeckoi IMHUM U anredpanyeckoi TOBEPXHOCTH.
4. [TapameTpuuecKkre ypaBHEHMsI IUHUI

5. ITapameTrpuueckue ypaBHEHUS ITIOBEPXHOCTEN.

6. O0uiee ypaBHeHHE TPSMON Ha MIOCKOCTH.

7. YpaBHEHHE NPSIMOM Ha MIIOCKOCTH B OTPE3Kax.

8. HopmanbHO€ ypaBHEHUE MPSAMOM Ha MIJIOCKOCTH.

9. Onpenenenue pacCTOSTHUS OT TOYKH JI0 MPSIMOM Ha TJIOCKOCTH.
10. O6miee ypaBHEHHE TIIIOCKOCTH.



11. HopmanbHO€ ypaBHEHHE IIOCKOCTH.

12. Onpenenenue pacCTOSIHUS OT TOUKH /10 TNIOCKOCTH.

13. ITapameTpuueckue ypaBHEHUS IPIMON.

14. KaHoHMUeCKHE ypaBHEHUS NPSAMON.

15. Kanonuueckoe ypaBHeHue aiuiuica. CMbICI HapaMeTpOB yPaBHEHUS.
16. Kanonnueckoe ypaBHeHUE THIIEpO0IIbl. CMBICT IMTapaMeTPOB YPaBHECHHS.
17. Kanonnueckoe ypapHeHHE n1apadobl. CMBICT TapaMeTPOB YpaBHEHHUSI.

18. Kanonnueckoe ypaBHeHHE dJuIiconia. CMBICT mapaMeTpoB YpaBHEHMUS.

19. KanoHnuueckoe ypaBHEHHE OIHOMOJOCTHOrO rurepooonaa. CMbIca
YpaBHEHHUS.

20. Kanonuueckoe ypaBHEHHE MABYIOJIOCTHOro rumepoomonna. Cmbica
YpaBHEHHUS.

21. KanoHuueckoe ypaBHEHHE >JUIMOTHYECKOro mapabosonna. CMbIc
YpaBHEHHUS.

22. KaHnonuueckoe ypaBHeHHE rurepbonnueckoro mnapadonouna. CMbich
YpaBHEHHUS.

AJITEBPAMYECKHUE CTPYKTVYPhI

. Onpenenenue oToOpaxeHUsl.
. Onpenenenne anredpanyeckon onepammu.
. Onpenenenne oOpaTHOMN OIEpaITHH.
. Onpenenenue rpymnisl.
. Onpenenenue Komiblia.
. Onpenenenue nos.

N N LD B~ W~

. Onpenenenue n30MOP(HHBIX TPYIII.
JIMHEWHBIE, AO®UHHBIE Y EBKJINJIOBBI [IPOCTPAHCTBA

1.0npeneneHue IMHEHHOTO MPOCTPAHCTRA.

2. TlonaTre MTMHEWHON 3aBUCUMOCTH.

3. [lonsiTHie pa3MepHOCTH MPOCTPAHCTBA.

4. [lonsTus 6a3uca MPOCTPAaHCTBA U KOOPAUHAT BEKTOPA.

5 IloHsATHE IMHENHOTO MOAIIPOCTPAHCTBA.

6. [TonsiTre TMHEHHON 00OTOUKH.

7. 3aganue IMHEWMHBIX MOAMPOCTPAHCTB CUCTEMAMHU JINHEWHBIX YPaBHEHUM.

4. TloHsATHs TIepecedYeHHs] U CYMMbl JIMHEHHBIX MOJMPOCTPAHCTB.
Pa3MEepHOCTHU NEPECEUECHUS U CYyMMBI.

5. OnpeneneHye TOUeYHO-BEKTOPHOTO ap(PMHHOTO MPOCTPAHCTBO.

6. CucreMa KOOpIAMHAT B IPOCTPAHCTBE V, .

7. Inockocts B V, .
8. IIpsimast MIIOCKOCTB B V, .

6. OnpeneneHue eBKIMI0BA MpocTpaHcTBa. CKaIsIpHOE TPOU3BEACHUE.
7. lnuHa BekTopa.

8.0proronanbHOCTh. OpTOHOPMHUPOBAHHBIN Oa3HC.

9. IIpoexTrpoBaHuEe BEKTOpA HA OANPOCTPAHCTBO.

apaMeTpoB

IapaMeTpPOB

apaMeTpPOB

napaMeTpoB

Teopemsbl 0

7. IlonsiTue yHuTapHOTrO NpocTpancTsa. CBONCTBAa YHUTAPHOIO IPOCTPAHCTBA.



JIMHEWHBIE OITEPATOPAI.

1.IlonsiTHe MTMHEWHOTO Omeparopa.

2. [TonsaTHus panra u aedexTa IMHEHHOTO OIepaTopa.

3.IlocTpoeHne MaTpuILbl IMHEHHOTO OIIEPATOPA.

4. ITpeoOpa3oBaHue MaTpHULIbl OrlepaTopa Ipu U3MEHEHUH Oa3uca.

5.Co0OcTBEHHbIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUS IMHEHHOTO o1lepaTopa.

6. XapaKTepUCTUUECKOE YPAaBHEHUE U XapaKTEPUCTUUYECKU MHOTOYJIEH.

4. Pa3nioxxeHne MaTpULIBI OIIEPATOPA IPOCTOU CTPYKTYPHI.

5. OnpeneneHyre MHBAPUAHTHOI'O OAIIPOCTPAHCTBA.

6. TpeyronbHas (hopma MaTpHUILIBI OTIEpaTopa.

7. TloHsThe HWIBNOTEHTHOrO omepatopa. Kanonuueckas ¢opma  MaTpHIbI
HUWJIBIIOTEHTHOI'O OIlepaTopa.

8. HopmanpHas xopnanoBa ¢opma, IlpuBenenue marpuiipl omneparopa K HOpMajabHOMN
KOPJIaHOBOH (opMme.

9. Conpsi’KeHHBII OrepaTop.

10. HopmanbeHble onepaTopbl. MaTpuiia HOpMajabHOIO OI€paTopa.

11. Yuurtapusie onepatopsl. Marpuiia yHUTapHOTO OIiepaTopa.

12.  CamoconpspkeHHbIM  omepatop. IlpuBeneHue Marpuibl  CamMOCONPSKEHHOTO
oreparopa.

BUJIMHENHBIE U KBAJIPATUYHBIE ®OPMBI.

1.Onpenenenue 6unuuerHon ¢popmsl. IlocTpoenne MaTpulbl OMIMHEHHOM (HOPMBI.

2. Onpexnenenue KBaapaTuuHON (popMbl. IlocTpoeHne MaTpuLibl KBapaTuIHOM (GOpMBI.

3. Kanonunveckuii BUJI KBapaTUIHOW (POPMBI.

4. Meron Jlarpanka npuBeieHUs] KBaIpaTUUHON (POPMBI K KAHOHUYECKOMY BULY.

5.Meton Sko6u npuBeaeHUs KBaApaTUYHON (POPMbI K KAHOHUYECKOMY BUTY.

6.IlpuBenenne kBaapaTUUHON (OPMBI K KaHOHMYECKOMY BHJly B OPTOHOPMHPOBAHHOM
Oasuce.

7. OnHOBpEeMEHHOE MPHUBEICHNE K KAHOHUYECKOMY BUJY ABYX KBaJIpaTUYHBIX (OpM.

8. IlpuBeneHne K KaHOHHYECKOMY BHUJY YPAaBHEHHME THMIEPIIOBEPXHOCTH BTOPOIO
HOpsAJKA.

9. 3aKOH MHEPLUUHU KBAAPATUYHBIX (hOpM.

10. Onpenenenune matpuiisl ['pama. CBoiicTBa Matpuis! ['pama.

11. Kpurepuii CunbBectpa.

4. MeTonnueckue  MaTepualibl, ONpelejsiionide  MNpoueaypbl  OLEeHUBAHUA
00pa3oBaTe/IbHbIX Pe3yJIbTATOB 00y4eHUSs



4.1. Meronuueckue Marepuanbl JUIsl OLEHKM TEKYLIEro KOHTPOJI YCIEBAaeMOCTH 11O
JUCLIUIINHE.

JUig TeKylero KOHTPOJI YCIEBAEMOCTH HCIIOJIB3YIOTCS OMNPOCHI 10 TEOPETHUYECKOMY
Marepuajly Ha 3aHATUSAX, IPOBEpPKa JOMAIIHUX 3aJaHHM, IPOBEACHUE KOHTPOJIbHBIX padoT, Ha
KOTOPBIX IIPOBEPSIETCSI yYMEHUE CTYAEHTOB pElllaThb THUIIOBBIE 33Ja4M, BbHIIOJHEHHbBIE
KOHTPOJIbHBIE Pa0OThl OLEHHUBAIOTCA MO NATHOAIbHOM cucteme.OLeHKa omnpezensercs B
3aBHCHUMOCTH OT TOrO KakK CTYAEHT JIEMOHCTPUPYET YMEHME PEIIaTh NMPENJIOKEHHBIE 3a7auu U
000CHOBBIBaTh IpejuiaraemMoe pemeHue. K cgaue sk3aMeHOB CTYIEHTHI JONYCKAIOTCS IOCIIEe
IIOJIy4EHUS 3ayeTa IO NMPAKTUYECKUM 3aHATHAM. CTYyICHTBHI, HE MMEIOIIME 3aJ0/DKEHHOCTH B
TE€YEHHUE CEMECTPA MOJIYUaAIOT 3a4ET AaBTOMATHUECKH.

4.2. Meroguueckue MaTepuasibl IS MPOBEACHUS IMPOMEKYTOYHOH arTecTalu 10

JUCHHUITIIINHE

Kpurtepuu ¢popMupoBaHns OLEHOK NMPH MPOBeIeHUH IK3aMeHa

OueHky py NMPOBEAECHNUHN IK3aMeHa (OPMUPYIOTCSI B COOTBETCTBUM C HUKEIPUBEIEHHOM

TaOJIULIEH.
2 3 4 5
He otBetun wuu nHa | OtBeTws Ha onuH U3 | OTBeTUI HA 00a YBepeHHO U
OIMH W3 OCHOBHBIX | OCHOBHBIX BOIIPOCOB | BOIIPOCA, MPAaBUJIBHO OTBETHUII
BOITPOCOB. Y Ha OJIUH - JIBa U3 coJIepKaluxcs B Ha BCE OCHOBHBIC U
Tpex 9K3aMEHAIIMOHHOM JIOTIOTHUTEIILHBIE
JIOTIOJTHATEITBHBIX owiere, U Ha BOITPOCHI.
BOIIPOCOB. JOTIOJTHUTEbHBIE
BOITPOCHI, HO C
3aMEYaHUSIMU.




