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®onj oneHouHbIX cpeacTB (POC) gBsIeTCS IMEMEHTOM CUCTEMBI OIICHUBAHUS COPMUPOBAHHOCTHA KOMIIETEHIIUH y 00yUYarONINXCs B I[EJIOM
WM Ha OTIpe/IeTICHHOM JTare ee (OpMHUPOBAHUSI.
®OC paszpabaTbiBaeTcs B COOTBETCTBUU ¢ padoueit mporpammoii (PII) nucuumiubel ¥ BKItO4aeT B ceOs HaOOp OLIEHOYHBIX MaTepHasioB IS

IIPOBEICHUS TEKYILErO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOM arTeCTaluy 110 JUCHHUILINHE.

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

Koa 1 HauMeHOBaHHe Pe3y/IbTaTOB
o0y4eHus (TUTaHUpyEeMBbIe PE3yIbTaThl

KpuTtepuu oneHuBaHus pe3ybTaToOB 00y4YeHUs

Komnerenuus NHaukaTop KoMneTeHUMu
00y4eHHs, XapaKTCPH3YIOLIHE ITAIlbI VYaosnersopure | Heymosnersopuren
(bopMHUPOBaHHS KOMIICTECHIIUH) Ormraso Xopomo JIBHO BHO
OIIK-1. Cnocoben NOIIK-1.1. JlemoHCTpHpYET OP-1.1.1 Obyuaromuiicss CMOXKeET: CoopmupoBannsl | ChopmupoBann | O6mue, HO OrpaHu4eHHBIE
MIPUMEHSTH HaBBIKH PabOTHI ¢ yueOHOU - BBIOpaTh CPe/iu CYLIECTBYIOINX € CHCTEMHBbIe bIC, HO HECTPYKTypHpO | 3HaHUs, c1abo
(byHIaMeHTalbHbIE JIUTEPATypOH 110 OCHOBHBIM MaTeMaTHYeCKHX METO/I0B, Hanboee 3HAHUS; cojeprKaniye BaHHBIC 3HAHUS;, | COPMUPOBAHHEIE
3HaHMS, MTOJyYCHHBIC B €CTECTBEHHOHAYYHbBIM U TIOJXOISIIIE JUTS PEIICHUS chopMupoBaH- OTZAEbHBIC B IIETIOM HaBBIKH U YMEHUS
o0yacTn MaTeMaTHIECKUX | MaTeMaTHYeCKUM KOHKPETHOH NMPHUKIIAJHON 3a1a49n HBIC HaBBIKH U Ipo0eIsI YCIIEIITHO
u (WIIN) €CTECTBEHHBIX JUCIUITHHAM. YMEHUST; UX 3HAHHS; TIPUMEHSIEMBIC
HayK, 1 HCIIOJIb30BaTh HX ycIienHas yCIEITHO HaBBIKH U
B Ipo(hecCHOHATLHOM aKTyalu3anus TIPUMEHsIEMbIC yYMEHHUS
JeATeIbHOCTH HaBBbIKH U
yMEHHUs
HOIIK-1.2. lemoHCTpUpYET OP-1.2.1 O0yuaromuiicss CMOXKeT: Cdopmuposannsl | ChopmupoBann | O6mue, HO OrpaHnYcHHBIC
HaBbIKH BBITTOJTHEHUS - IPOJIEMOHCTPUPOBATH HABBIKU € CUCTEMHBIE bl€, HO HECTPYKTYpUpO | 3HaHMS, c1abo
CTaH/IapTHBIX IEHCTBUH, BBINOJTHEHUS CTAHAAPTHBIX ACHCTBUH, | 3HaHUS; cozieprKaniye BaHHbIE 3HaHUS; | c(OPMHUPOBAHHbBIE
pELICHUsI THITOBBIX 3a/1au C PpEeLIeHHs] TUIIOBBIX 33/1a4 C YYETOM c(OpMHUPOBAHHBIE | OTHENBHBIC B 11€JIOM HaBBIKK U YMEHUsI
YYETOM OCHOBHbBIX HOHSTHII 1 OCHOBHBbIX TIOHSITHI U 00IIKX HaBBIKH U poOebI YCIEIHO
00X 3aKOHOMEPHOCTEH, 3aKOHOMEPHOCTEH, POPMYIIMPOBAHHBIX | YMEHHS; UX 3HAHHMS; MIPUMEHSIEMbIC
(hopmynHpyeMbIX B paMKax B pamMKax 0a30BbIX MMOHSTHH, ycrienHas YCIEIHO HaBBIKH U
0a30BbIX MaTEMaTHYECKUX U CBSI3aHHBIX C JIMHEHHOW aireOpoii u aKTyalu3aus MIPUMEHSIEMbIC yMEHHUS
€CTECTBEHHOHAYYHBIX AQHAINTHYECKOH TeoMeTpHeit HaBBIKH U
JMCIUIIINH. yMEHHUS




NOIIK-1.3. lemoHCTpUpYyeT OP-1.3.1. O0yuatomuiicss CMOXKeT: CoopmupoBannsl | ChopmupoBann | O6mue, HO OrpaHu4eHHbIE
HaBBIKU UCIIOJIb30BAHHS - IPOAEMOHCTPUPOBATH HABBIKU € CHCTEMHEbIe BIe, HO HECTPYKTYpHpO | 3HaHHMA, cmabo
OCHOBHBIX IIOHATHH, (haKkTOB, HCIIONB30BAHMS OCHOBHBIX ITOHSTHI, 3HAHUS; coziepKarime BaHHBIC 3HAHUS; | copMupoBaHHEIE
KOHIICIIINI{, TPUHLIUIIOB (akToB, KOHIENIINH, IPUHLIUIIOB c(opMHpOBaHHBIE | OTHEIBHBIC B IICJIOM HaBBIKH M YMEHHS
MaTeMaTUKH, HHPOPMATHKU U MaTeMaTHKH, HHPOPMATHKH H HaBBIKU U poOeIIbl YCHEIIHO
€CTECTBEHHBIX HAayK IS €CTECTBEHHBIX HayK JUISl peLICHHS YMEHHS; UX 3HaHUS; NpUMEHSEMbIe
peLIeHUs MPAaKTHYECKUX 3314, | MpaKTHYECKHX 3a/1a4, CBSI3aHHBIX C ycIienHas yCIEITHO HaBBIKH U
CBSI3aHHBIX C MPHKJIaJHOM JIMHEHHOW anreOpoi M aHAJTMTUUECKON | aKTyaau3aius MIPUMEHSIEMBIC yMEHHUS
MaTeMaTUKOH 1 MHPOPMATHKOH. | reoMeTpreit HaBBIKH U
yMEHHUs
HOIIK-1.4. lemoHCTpHUpYET OP-1.4.1. OOy4aromuiics CMOXKeT: Copmuposannsl | ChopmupoBann | O6mue, HO OrpaHn4YcHHBIC
MOHMMaHHE U HaBBIKH -IIPO/IEMOHCTPUPOBATH IOHUMAHHUE U € CUCTEMHBIC bI€, HO HECTPYKTypHpO | 3HaHUs, c1abo
NPUMEHEHHUS Ha IPaKTHKe HaBBIKY IPUMEHEHHUS Ha TIPaKTHUKE 3HaAHUS; cojeprKaniye BaHHBIC 3HaHUS;, | COPMUPOBAHHEIE
MaTeMaTHYeCKHX MoJiesiel 1 MaTeMaTHYeCKUX MOJIeNel 1 c(OpMHUPOBAHHBIC | OTHENBHBIC B 1I€JIOM HaBbIKH U YMEHUS
KOMITBIOTEPHBIX TEXHOJIOTHI KOMITBIOTEPHBIX TEXHOJIOTHH ISt HaBBIKH U npoOebI yCIEeNHO
JUISL PELLICHUS] TPAKTHYECKUX peLeHus TPaKTHYECKUX 3a1ad, YMEHWUST; UX 3HAHHMS; NpUMEHsIeMbIe
3a1a4, BO3HUKAIOIINX B CBSI3aHHBIX C TEOPHEH ONTHMAaJIBHOTO yCIenHast YCHEIIHO HaBBIKH H
npogeccHoHaNbHON YIIPaBJICHUS aKTyaTnu3anus NpUMEHSEMbIe YMEHUS
JeSTEIbHOCTH. HaBBIKH H
YMEHUS
OI1K-3. Cniocoben NOIIK-3.1. JlemoHCTpHUpYET OP-3.1.1. OGyuatomuiicss CMOXKET: CoopmupoBannsl | ChopmupoBann | O6uue, HO OrpaHn4eHHBIE
HPUMEHSATD U HaBBIKU NIPUMEHEHHS -[IPUMEHHUTH COBPEMCHHBII € CUCTEMHBbIe BI¢, HO HECTPYKTYpUpO | 3HaHMs, cnabo
MOAN(DHLIHUPOBATH COBPEMEHHOT'0 MaTeMaTHYeCKHIl anmapar Juis 3HAHUS; coziepIKaIme BaHHBIC 3HaHUA; | chopMupoBaHHBIE
MaTeMaTHYeCKHEe MOCNN | MaTeMaTHYEeCKOr'o ammapara st | MOCTPOCHHS aJeKBaTHBIX copMHpOBaHHBIE | OTHEIbHBIC B 1ICJIOM HaBBIKH M YMEHHS
JUTS pELICHHUS 33/1a4 B HOCTPOCHHS aJeKBAaTHBIX MaTeMaTHIECKHUX MOJIeNIel peabHbIX HaBBIKU U npoGeJIbl YCHEIIHO
obmnactn MaTeMaTHYECKUX MoJiesel IIPOLIECCOB, OOBEKTOB M CHCTEM B YMEHUST; UX 3HAHMUS; TIPUMEHsIEMBbIE
npohecCHOHATLHON peabHBIX IPOLIECCOB, OOBEKTOB | CBOEH mpeaMeTHOH 0bacTu. ycrienHas YCIEIHO HaBBIKH U
JIeSITEIIbHOCTH. Y CHCTEM B CBOEH MpeIMETHOM aKTyalu3aus MIPUMEHSIEMbIC yMEHHUS
obnactu. HaBBIKH U

YMEHUS




NOIIK-3.2. JleMoHCTpUpyeT OP-3.2.1. O0yuatomuiicss CMOXeT: CoopmupoBannsl | ChopmupoBann | O6mue, HO OrpaHu4eHHbIE
yYMEHHEe coOupaTh U - cobupath 1 00pabaTeIBaTh € CHCTeMHEIC ble, HO HECTPYKTYpUpPO | 3HaHUA, C1abo
00pabaThIBaTh CTATHCTHIECKUE, | CTATHCTHYECKUE, SKCIIEPUMEHTANbHbIC, | 3HAHUS; cofeprKamiye BaHHbIC 3HaHUS; | c(hOPMHUPOBAHHBIC
9KCTIIEPUMEHTAIIbHBIC, TEOPETHYECKHE U T.II. JAHHBIC IS c(OpMUPOBAHHBIE | OTACIBHBIC B IIETIOM HaBBIKH U YMEHUS
TEOPETHYECKUE U T.II. JAHHbIC MIOCTPOCHHS MaTeMaTHYECKUX HaBBIKH U TIpo0eITsI YCIEIITHO
JUTS TIOCTPOCHHUS MOJETIeH, pacIeTOB M KOHKPETHBIX YMEHUST; UX 3HAHHS; TIPUMEHSIEMBIE
MaTeMaTHYECKUX MOJIeIIeH, MIPAaKTHYECKHUX BBIBOJIOB. ycIienHas yCIEITHO HaBBIKH U
pac4yeToB M KOHKPETHBIX aKTyanu3anus MIPUMEHSIEMBIC yMEHHUS
MPaKTHYECKUX BBIBOJIOB. HaBBIKH U

yMEHHUs
HOIIK-3.3. lemoHCTpUpYET OP-3.3.1. O0ygaromuiicss CMOXeT: Copmuposannsl | ChopmupoBann | O6mue, HO OrpaHn4YcHHBIC
CIOCOOHOCTH KPUTHUECKH - KPUTHYECKH TIEPEOCMBICIINBATh € CUCTEMHBIC bI€, HO HECTPYKTYpHpO | 3HaHus, ciabo
MepEOCMBbICINBATh HaKOIUICHHBIN ONBIT, MOAN(DHUINPOBATH | 3HAHUS; cojeprKaniye BaHHBIC 3HaHUS;, | COPMUPOBAHHEIE
HaKOIUICHHBIN OIIBIT, IIPU HEOOXOJMMOCTH BUJI U XapaKkTep c(OpMHUPOBAHHBIC | OTHENBHBIC B 1I€JIOM HaBbIKH U YMEHUS
MOIUDUIMPOBATH TIPH pa3pabaTbiBaeMOl MaTeMaTHYECKOM HaBBIKH U npoOebI yCIEeNHO
HEO0OXOMMOCTHU BHJ] U XapakTep | Moaeny. YMEHWUST; UX 3HAHHMS; HpUMEHsIEMBIE
pa3pabaTpiBaeMoi ycIenHas YCIEIITHO HaBBIKH U
MaTeMaTHYeCKOH MOJIEITH. aKTyalu3anus TIPUMEHsIEMbIC yMEHHUS

HaBBIKH U

yYMEHHUS
NOIIK-3.4. JlemoHCTpUpYyeT OP-3.4.1. O0yuatomuiics CMOXKET: CoopmupoBannbl | ChopmupoBann | O6uue, HO OrpaHn4eHHBIE
MOHVMaHHE ¥ yMEHHE - IPOJIEMOHCTPUPOBATH TOHUMAHUE U € CUCTEMHBIE bl€, HO HECTPYKTYpUpO | 3HaHMS, c1abo
MPUMEHSTH Ha MPaKTHKE yYMEHHE PUMEHSTh Ha TPaKTHKE 3HaHMUS,; cozieprKaniye BaHHbIE 3HaHUS; | c(OPMHUPOBAHHbBIE
MaTeMaTHYeCKHe MOJISIU 1 MaTeMaTH4eCcKHe MOJIEIU 1 c(OpMHUPOBAHHBIEC | OTIEIBHBIC B IIEJIOM HaBBIKK U YMEHUS
KOMITBIOTEPHBIE TEXHOJIOTHUH KOMITBIOTEPHBIE TEXHOJIOTHH TS HaBbIKH U Ipo0eITsI yCIEITHO
JUISL pEIlICHUs] pa3lINYHbIX 33/1a4 | pelIeHHs pa3IM4HBIX 337a4 B 00JIaCTH | YMEHUS; UX 3HAHMUS; MIPUMEHSIEMbIC
B obnacTu npodeccruoHaIbHOM npodeccuoHATLHOM IEeATETHHOCTH, ycrenrHas YCHEITHO HaBBIKU U
JIEATEIILHOCTH. CBSI3aHHBIX C JINHEWHOU anreOpoit u aKTyaln3anus IIPUMEHSIEMBIE YMEHHUA

aHaJIUTUYECKON TeOMEeTpUEeH. HABBIKU U

YMEHUS




2. Oranbl GOpMUPOBAHMS KOMIIETEHIIUI U BUAbI OLIEHOYHBIX CPEICTB

Jrtansl GOpMUPOBAHUSA
KOMIIeTeH U
(pa3neJibl JHCUUTLINHBI)

Kon v HanmeHoBaHue pe3yIbTaTOB 00yUeHUs

Buj oueHo4HOro cpeacraa
(TecThl, 3aJaHNUs, KEHCHI,
BOIIPOCHI | JIp.)

Martpuiubl, onpeaeTuTe I u
CHCTEMbI JUHEHHbIX
YPaBHeHUil

OP-1.1.1 Obyuatomuiicst

CMOJKET BBIOpATh Cpeiu CyIIECTBYIOIINX
MaTeMaTHYeCKHX METO/I0B, Hanboee
MOAXOIALIUE JUIsl PELIEHHS] KOHKPETHOM
MPUKJIAIHOM 3a1auu

OP-1.2.1 Obyuarommuiicsi CMOKET
MIPOJIEMOHCTPUPOBATH HABBIKY BBIIIOJIHEHUS
CTaHJAAPTHBIX JEHCTBUH, PEIICHHUS TUIIOBBIX 3a/1a4
C Y9E€TOM OCHOBHBIX TIOHSATHIA U OOIITIX
3aKOHOMEpHOCTEH, (POpMyYIIMPOBaHHBIX B paMKax
0a30BBIX MOHATHH, CBSI3aHHBIX C THHEHHOMN
anreOpoil 1 aHATUTUYIECKON reoMeTpueit
OP-1.3.1. O0Oyuaromuiicst CMOKET
MIPOAEMOHCTPHUPOBATH HABBIKH UCIIOIb30BAHUS
OCHOBHBIX TIOHSTHIA, ()aKTOB, KOHIICTIIINH,
MIPUHITUIIOB MaTEMAaTHKH, HHPOPMATHKH H
€CTECTBEHHbIX HAyK JJISl pELICHUSI IPAKTUYECKUX
3a1a4, CBSI3aHHBIX C JIMHEHHOU anreOpoil u
AQHAIUTUYECKON reoMeTpHueit

OP-1.4.1. O0Oy4aromuiicst CMOKET
MIPOAEMOHCTPUPOBATH MIOHUMAHHUE U HABBIKU
MIPUMEHEHHS Ha NMPAKTUKE MaTEeMaTHUECKUX
MOZeJIEH U KOMIIBIOTEPHBIX TEXHOJIOTUN AJIs1
pelIeHusl IPAKTUIECKUX 3a/1a4, CBI3aHHBIX C
TEOpUEH ONTUMAIBHOIO YIPABIEHUS

OP-3.1.1. O0Oy4aromuiicst CMOKET IPAMEHHUTH
COBPEMEHHBI MaTeMaTUYECKUI anmnapar AJis
MOCTPOEHHUSI aJJIEKBATHBIX MAaTEMaTHYECKUX
MoOJIeNell peallbHBIX MPOIECCOB, 0OBEKTOB U
CUCTEM B CBOEH MpeMETHON 001acTH.

OP-3.2.1. OOyuaromuiicst CMOKET cOOUpPaTh U
00pabaThIBaTh CTATUCTUYECKHE,
SKCIEPUMEHTANIbHBIE, TEOPETHUECKUE U T.II.
JAHHBIE JJIS TIOCTPOEHUSI MaTEMaTHIECKUX
MoJeJiel, pacueToOB U KOHKPETHBIX NPAaKTUYECKUX
BBIBOJIOB.

OP-3.3.1. O0Oy4aromuiicst CMOKET KPUTHICCKH
[IEPEOCMBICIIMBATh HAKOIJIEHHBIH OTIBIT,
MOIU(UIMPOBATH IPH HEOOXOAUMOCTH BHIT 1
XapakTep pazpabaThIBaeMO MaTeMaTHIEeCKOM
MO/JICIIH.

OP-3.4.1. O0y4aromuicst CMOKET
MIPOAEMOHCTPHUPOBATH MOHUMAHKE U YMEHHE
MIPUMEHSATH Ha MPAKTHKE MAaTeMaTHIECKNE
MOJIENU ¥ KOMIIBIOTEPHBIE TEXHOJIOTUH JUIs
peLIeHUs! pa3IMYHbIX 3a/1a4 B 001acTH
podeCCHOHANBHOM JeSITEIIbHOCTH, CBSI3aHHBIX C
JIMHEIHOW anreOpoil 1 aHAIMTHYEeCKON
TEOMETPUEH.

Bomnpocsl, 3ananus,
9K3aMEHAIMOHHEIEC OUIETHI




BekTopHnas anreopa,
aHAJUTHYecKasi FeOMeTpHUsl Ha
IUVIOCKOCTH M B POCTPAHCTBE

OP-1.1.1 O6y9arommiicss CMOKET BBIOpATh Cpen
CYHIECTBYIOIUX MaTEMaTHYECKUX METOMOB,
HanboJee MOAXOSIINE ISl PEIICHUS
KOHKPETHOW MPUKIAIHON 3a1auu

OP-1.2.1 Obyuaromuiicsi CMOKET
MIPOAEMOHCTPUPOBATH HABBIKY BBIIIOJHEHUS
CTaHJAPTHBIX ACHCTBUI, PEIICHNs TUIIOBBIX 3a]a4
C Y4E€TOM OCHOBHBIX TOHSTHH U OOILINX
3aKOHOMEpPHOCTEH, (POPMYIIMPOBAHHBIX B paMKax
0a30BBIX MOHATHH, CBSI3aHHBIX C THHEHHOMN
anreOpoil 1 aHATMTHIECKO reoMeTpueit
OP-1.3.1. Ob6yuaromuiicst CMOKET
MPOAEMOHCTPUPOBATh HABBIKH UCIIOJIB30BaHUS
OCHOBHBIX TIOHSTHIA, (aKTOB, KOHICTIIINH,
MIPUHINIIOB MaTEMAaTHKH, HHPOPMATHKU U
€CTECTBEHHBIX HAyK ISl pEIICHUs MPAaKTUYECKUX
3ajia4, CBSI3aHHBIX C JIMHEHHOW anreOpoil u
AQHAJIUTUYECKOU reoMeTpuei

OP-1.4.1. OOyuaromuics: CMOKET
MIPOAEMOHCTPUPOBATH MIOHUMAHHUE U HABBIKU
MIPUMEHEHHS Ha IPAKTHKE MaTEMaTHUECKUX
MoJieNnel 1 KOMIBIOTEPHBIX TEXHOJIOTHH AJIs
pelIeHus IPaKTHYECKHX 3a/1a4, CBA3aHHBIX C
TeopHel ONTUMAIbHOTO YIPaBICHUSA

OP-3.1.1. OOyuaromuiicst CMOKET

IIPUMEHUTH COBPEMEHHBII MaTeMaTU4eCKUI
amnmapar A IOCTPOSHUS aJeKBaTHBIX
MaTeMaTHYECKUX MO/JIENICH peaslbHBIX MIPOIECCOB,
00BEKTOB M CHCTEM B CBOCH MPEIMETHOM
obuactu.

OP-3.2.1. O0y4aromuiicst CMOKET

coOupaTh 1 00padbaThIBaTh CTATUCTUICCKHE,
JKCIEPUMEHTANBHBIE, TEOPETHUECKUE U T.II.
JIaHHBIE JJISl IOCTPOEHUSI MaTEMATUIECKUX
MOJIENEN, paCUeTOB ¥ KOHKPETHBIX MIPAKTHYECKHX
BBIBOJIOB.

OP-3.3.1. OOyuaromuiicst CMOKET KPUTHUECKH
MEepEOCMBICTMBATh HAKOIUICHHBIH OIIBIT,
MOAU(UIIMPOBATH MTPH HEOOXOAUMOCTH BH]T U
XapakTep pazpabaThIBaeMOI MaTeMaTHIECKOM
MOJIENH.

OP-3.4.1. OOy4aromuiicst CMOKET
MPOAEMOHCTPUPOBATh TOHUMAHKUE U YMEHHE
MIPUMEHSTH Ha MPAKTHKE MAaTEMATUYECKUE
MOJIENN ¥ KOMIIBIOTEPHBIE TEXHOJIOTUH JUIs
pemeHus pa3InIHbIX 33/1a4 B 007aCTH

PO eCCHOHATIBHON NeSTeTPHOCTH, CBSI3aHHBIX C
TUHEWHOU anre0poil 1 aHATMTHIECKOI
reoMeTpHei.

Bonpocksl, 3ananus,
JK3aMEHAIlMOHHBIE OUJIETHI

JIuneiinbie, appuHHBIC U
€BKJIM/I0BBI IPOCTPAHCTBA

OP-1.1.1 OGyuaromuiicst CMOXET BBIOpaTh cpean
CYIIECTBYIOIIMX MaTeMaTH4YeCKUX METO/IOB,
HanOoJ1ee MoIXO0 ISIINE ISl PEIICHUS
KOHKPETHOW MPUKIAIHON 3a1a4u

OP-1.2.1 O0Oy4aromuiicst CMOXeT

Bomnpocsl, 3ananus,
9K3aMEHAIMOHHBIC OMIICTHI




MIPOJIEMOHCTPUPOBATH HABBIKU BBITIOTHEHUS
CTaHJAPTHBIX ACHCTBUMN, PEIICHHS THUIIOBBIX 3a/1a4
C Yy4ETOM OCHOBHBIX TOHSTHH U 00ImnX
3aKOHOMEPHOCTEH, (POPMYIMPOBAHHBIX B paMKax
0a30BBIX IOHSITHH, CBA3AHHBIX C JMHEHHOM
anreOpoil U aHATUTUYECKON reoMeTpueit
OP-1.3.1. O0Oyuyaromuiicst CMOXKeT-
MIPOAEMOHCTPUPOBATh HABBIKU UCIIOIb30BAHUS
OCHOBHBIX TIOHSTHH, (aKTOB, KOHIICIIIUH,
MIPUHIMIIOB MaTeMaTHKH, THPOPMATHKU
€CTECTBEHHBIX HayK [UISl PEIICHUS
MIPAKTUYECKHX 33124, CBSA3aHHBIX C IMHEHHON
anreOpoil 1 aHATMTHIECKOI reoMeTpueit
OP-1.4.1. O0yuaromuiicst CMOXKeT-
MIPOJIEMOHCTPUPOBATH TOHUMAHHUE U HABBIKU
MIPUMEHEHH Ha NMPAKTUKE MaTEeMaTHUECKUX
Mojienelt U KOMIbIOTEPHBIX TEXHOJIOTHH A1
pelIeHHsl IPAKTUIECKUX 3a/1a4, CBI3aHHBIX C
TeopHel ONTUMATIBHOTO YIPaBICHUS

OP-3.1.1. O0yuatomuiicss CMOXET NPUMEHHUTh
COBPEMEHHBII MaTeMaTHYECKHA anmapar AJst
MIOCTPOCHHS a/ICKBATHBIX MaTEMaTHIECKIX
MoOJIeTIel peaibHbIX MPOIECCOB, 00BEKTOB U
CHCTEM B CBOEH IpeMETHOI o0nacTy.
OP-3.2.1. O0y4aromuiicss CMOKET COOHMpaTh U
00pabaThIBaTh CTATUCTUYCCKHE,
SKCIEpUMEHTANbHbIE, TEOPETHUECKUE U T.II.
JTAaHHBIE IS TIOCTPOEHUS MaTeMaTHYeCKUX
Mojienel, pacueToB M KOHKPETHBIX MPAKTUYECKUX
BBIBOJIOB.

OP-3.3.1. O0y4aromuiicsi CMOKET KPUTHICCKHI
TIepEOCMbICIMBATH HAKOIUICHHBIN OTBIT,
MOU(UIMPOBATE IPH HEOOXOAUMOCTH BHUJL U
XapakTep pa3padaThiBacMOi MaTeMaTHYECKOH
MOJIETIH.

OP-3.4.1. Obyuaromuiicsi CMOXKET
MIPOAEMOHCTPUPOBATH MOHNMAHNUE U YMEHHE
NPUMEHSTh Ha MPAKTHKE MaTeMaTHYECKHE
MOJIENIN ¥ KOMIIBIOTEPHBIE TEXHOJIOTHH IS
peIIeHus pa3InYHbIX 33/1a4 B 007aCTH

PO eCCHOHANTBHOM JeSITEIbHOCTH, CBSI3aHHBIX C
JTUHEWHOU anre0poil 1 aHaATMTHIEeCKOM
reOMETpHEH.

JIuHeliHbIC ONIEPaTOpPBbI U
KBajpaTu4HbIe OpMBbI

OP-1.1.1 Obyuarommuiicsi CMOKET BHIOpATh CpeIu
CYIIECTBYIOIUX MaTEeMaTHUYECKUX METOIOB,
Hanbosee MOAXOMSIINE IS PEIICHUS
KOHKPETHOW IPUKIIAIHON 3a1auu

OP-1.2.1 O0y4aromuiicsi CMOXKET
MIPOIEMOHCTPUPOBATH HABBIKH BHITTOJTHEHUS
CTaH/IAPTHBIX JICHCTBUH, pEIICHNS TUTIOBBIX 33/1a4
C yUETOM OCHOBHBIX TIOHSTHH U 00IINX
3aKOHOMEpHOCTEH, POPMYIIMPOBAHHBIX B paMKax
0a30BBIX MOHATHH, CBSI3aHHBIX C IMHEHHON
aJreOpoi M aHAIMTUYECKOW TeoMeTpHeit

Bompocsl, 3aganus,
SK3aMEHAIIMOHHBIE OMJIETHI




OP-1.3.1. O0y4aromuics: CMOKeT-
IIPOJIEMOHCTPUPOBATH HABBIKH UCIIOJIB30BAHMS
OCHOBHBIX TIOHATHH, (aKTOB, KOHIIETIITUH,
MIPUHINIIOB MaTEMAaTHKH, HHPOPMATHKU U
€CTECTBEHHBIX HaYK ISl PELICHHS IPaKTHIECKUX
3aj1a4, CBSI3aHHBIX C JIMHEHHOW anreOpoi u
aHAJIUTUYECKOH reoMeTpueit

OP-1.4.1. O0Oyyaromuiicst CMOKeT-
MIPOJIEMOHCTPUPOBATH MOHUMAaHHE M HaBBIKH
MIPUMEHEHHS Ha TIPaKTUKE MAaTEeMaTHYECKUX
MOZEeJIEN U KOMITBIOTEPHBIX TEXHOJIOTUN AJ1s1
pELICHUs MPAaKTHYIECKNX 3314, CBSI3aHHBIX C
TEOpUeH ONTUMAIBHOTO yIPABICHUS

OP-3.1.1. O6yuaromuiicst CMOKET IPAMEHHUTD
COBPEMEHHBIM MaTEMaTUYECKUN anmnapar 1Jis
MIOCTPOCHHS a/ICKBATHBIX MaTEMaTHYECKHX
MoOJIeJiell pealibHbIX MPOIECCOB, 00BEKTOB U
CUCTEM B CBOEH MpeIMETHON 001acTH.
OP-3.2.1. OOyuatomuiicst CMOXeT coOuparh 1
00pabaThIBaTh CTATUCTUYCCKHUE,
9KCTIEPUMEHTAIIbHbIE, TCOPETHUECKHE U T.1I.
JIaHHBIE ISl TOCTPOCHUSI MAaTEMaTHIECKIX
MOJIeTIel, pacueTOB M KOHKPETHBIX MPAKTHIECKUX
BBIBOJIOB.

OP-3.3.1. OOy4aromuiicst CMOKET KPUTHICCKU
NEPEOCMBICIIMBATH HaKOIJICHHBIN OIIBIT,
MOIUGHUIMPOBATH MPH HEOOXOAUMOCTH BH U
XapakTep pa3zpadaTbiBacMOil MaTeMaTHYeCKO
MOJIEIIH.

OP-3.4.1. O0y4aromuiicst CMOKeET-
MIPOJIEMOHCTPUPOBATH TOHUMAHKE U YMEHHE
MIPUMEHSATH Ha MPAKTHKE MaTEMaTHIECKHE
MO/JIEIIN U KOMITBIOTEPHbIE TEXHOJIOTHH JUIS
peLIeHUs! pa3IMYHbIX 3a/1a4 B 001acTH

PO eCCHOHANTBHOM JeSITEIbHOCTH, CBSI3aHHBIX C
JTUHEHHON anreOpoil 1 aHATUTUYECKON

reomMeTpHei.

3. TunoBblie KOHTPOJIbHBIC 3aJaHHSl WM HMHbIe MaTepHAaJbl, HeOOXOAMMBIE sl
OLICHKH 00pa30BaTe/IbHbIX Pe3yJIbTATOB 00y4eHH s

3.1. TunoBble 3axaHus JJisl NPOBeJeHHS] TeKYyILIero KOHTPOJISI yCIeBAeMOCTH II0
AUCHUILINHE

IIpumep KOHTPOJILHOH PpadoTHI MO TeMaM «BbIYMCJIEHHME OIpeleauTe]ei» M
«o0paTHasi MATPULIA»:
Bapuanrl.

Beranciuts onpeaenuTeny:




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-b, 0
0 0 0 1-b,

Haiitu matpuiry, oOpatHyro K MaTpulie

-2 31
A= 3 6 2
1 21

Crnenatb MpoBepKy.

IIpumep KOHTPOJILHOI PadOTHI 0 BEKTOPHOI ajredpe
Bapmuanr 1.

1. Jlaus! Tpu BekTopa @,0,C , ynosnersopsronue ycnosuio

a+b+c=0.
3nas, uro | @ |=3,|b |=1|C |=4, ssrucurs
(@ab)+(b,c)+(c.a).

2. KakoMy yCJIOBHIO JIOIKHBI YIOBIETBOPATE BEKTOpHI a,0, uTo6kl BexTopsr @ +0 w @ —b
OBLIH KOJUTHHEAPHBI.

Bapmuanr 2.

1. Mano, uto | & |=3,| b |[=5. Onpenenurs, npu kakom 3HaueHUH ¢ BEKTOpHI

a+ab,a—ab OyIyT B3aUMHO MEPIICHIUKYIISPHBI.

2. Bekropsl & ,6,6 YIOBJIETBOPSIIOT YCIOBHIO
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JlokazaTb, 4TO
[a,b]=[b,c]=[c.a].
Bapuanr 3.

1 Jlokasars, uto Bektop P =D (a,C)—C(a,b) nepnenuxynspen k sexropy 2.

2. Jaunbl Tpu Touku A(2,-1,2), B(1,2,-1), C(3,2,1). Haiitu koopArHATHI BEKTOPHOT'O
npoussenenus [ AB, BC]. Koopauuats! 3a1aHe1 OTHOCHTENBHO IEKAPTOBOM CHCTEMBI
KOOp/IMHAT.

IIpumep KoHTpOJILHOM padoThl 0 TeMe «KanoHuveckue ¢popmMbl MAaTPHUIIbI THHEHHOIO
oneparopa»

Bapuanr 1.

1. [TpuBectu k kaHOHWYEeCcKOU popme XKoprana MaTpuiry

3 1 0 0
4 -1 0 0
A I
17 6 -1 0

2. HaiiTu nonsipHOe paznoskeHrue MaTpHUIlbI

Ae=E ‘11]

Bapmuanr 2.

1. I[TpuBectu k kaHOHHUYeCcKOM popme XKoprana marpuity

12 3 4
01 2 3
Ao 0 1 2
000 1]

2. HaiiTu nonsipHOE pa3ioKeHNue MaTpULLbI



&_1—4
11 4

IIprmep KOHTPOJIbHOM PadoThI 0 TeMaM «JInHelHbIe MPOCTPAHCTBA», K EBKJIHMI0BBI
NPOCTPAHCTBA)

1. Jloka3aTk, 4TO BCe MHOTOUJICHBI CTENEHH He Bhime 1| y KOTOphIX CBOGOIHBII WieH paBeH
HYJTI0, 00pa3yloT IMHEHHOE TIOMPOCTPAHCTBO IPOCTPAHCTBA MHOTOUJICHOB CTETIEHH He BhIe |1
. Haiitu ero pazmepHocTh 1 6a3uc.

2. Ucnionw3ys npoiieaypy OpTOroHanu3aluu, HalTH OPTOTOHAIBHYIO MPOEKIIUIO U

Xx=[L 0 3

T
OpPTOrOHaJIbHYIO COCTABJIAIOIIYHO BCKTOpa ] Ha MoAIpoCTpaHCTBO L,

HATAHYTOC Ha BEKTOPEI

5 1 2
_ 3 _ 1 -1
€= 4| €= 4l € =
__3_ _5_ L -

3.2. TunoBble 3aJaHusl JAJsl NPOBeJeHUS TMPOMEXKYTOYHOH AaTTeCcTAUMU IO
AUCUHUIINHE

B I-om u 2-oM cemecTpax MNpegyCMOTpEHa IPOMEXYTOUYHas arrectauus B ¢opme
9K3aMEHa, KOTOPBIi pa3OUT B CBSI3U € OOJIBIIMM 00BEMOM HM3Y4aeMOI'0 MaTrepHuala Ha JBE YacTH.
K sk3ameHy N1OMyCKaroTCsl TOJIBKO Te€ 0oOydyaemble, KOTOpblE MMEIOT 3a4eT M0 MPaKTUYECKUM
3aHATUAM. I[J'ISI MOJIYYCHUA 3a4€Ta MO MPAKTUYCCKHUM 3aHATHUAM HGO6XOI[I/IMO BBIIIOJIHUTH BCE
KOHTPOJIbHBIE PaboThl, "0TpaboTaTh" BCe MPOMYIIECHHbIE 3aHATHS U 3aHATUSA, HA KOTOPBIX ObLIN
MOJTy4eHbI HEYIOBJIETBOPUTEILHBIE OLEHKU. OK3aMeH TPOBOIHUTCS CIEAYIOUIMM 00pa3oM.
OOyuaroieMycsi npeajaraeTcst B3sATh HK3aMEHAIIMOHHBIN OWieT, coiepiKaliuii 1Ba OCHOBHBIX
BOIIpOCa.

KOHTpOJII)HbIe BOIIPOCKHI 1JIsI IPOBECACHUSA leOMe)KyTO‘-IHOﬁ aTTeCTallum B (1)0pMe IK3aMEHa
TumnoBsle FK3aMeHallMOHHbBIE OMJICTHI UMEIOT CJ'IC,Z[YIOH_[I/Iﬁ BU:

I CEMECTP, mepBast 4aCTb IK3aMEHa

TOMCKHHN 'OCYJIAPCTBEHHBIN1 YHUBEPCUTET

Kadenpa [IpuknagHoit MaTeMaTHKH
JK3aMeHAUMOHHBIN OmiieT Ne 2 mo qucuuiuvinHe «JIuneinas ajaredpa u

AHAIIMTHYIECCKAA TCOMETPUSI»



1. Onpenenenue onpenenutens Matpunbl 1 -ro mopsaka . JIokazaTs, 4To Ipu
MepPECTaHOBKE CTOJO1I0B MaTPHUILIbI OMIPEIETUTENh MEHSET 3HaK Ha MPOTUBOIOJIOKHBIH.

2. Pemuts cuctemy 1o npasuiny Kpamepa

2X+3y -2 =0,
X+2y+3z=1,
X+ 3y =-1.
3ag. xad. [IM, n.1.H., mpodeccop A.M.T'opuies

TOMCKHWIN I'OCYJAPCTBEHHBI YHUBEPCUTET

NHCTUTYT HPI/IKHAILHOI/I MATEMATI/IKI/I " KOMHBTEPHI)IX HAVK

Kadenpa [Ipukiagnoit MaTeMaTUKH
JK3aMeHANMOHHBIN OmiieT Ne 5 mo nucunmiuHe «JIuHeiiHas ajaredopa u
aHAJTMTHYECKAasi TeOMeTPHs»
1. Teopema Kpamepa. @opmyinsl Kpamepa.

2. Berauciaurts OIpCACIINTCIIb

1 4 3 1
2 8 3 4
1 3 6 10/
4 4 10 20
3aB. ka¢. [IM, n.1.H., npodeccop A.M.I'opues

| CeMeECTpP, BTOpad 4aCTb IK3aMEHa

TOMCKHHN I'OCYJIAPCTBEHHBIV YHUBEPCUTET

I/IHCTI/ITYT HPI/IKHAI[HOI/I MATEMATHUKHN U KOMHBTEPHBIX HAVK
Kadenpa [IpuknanHoit MaTeMaTHKH
JK3aMeHANMOHHBIN OmiieT Ne 5 mo nucunmiuHe «JIuHeiinas ajaredpa u
aHAJIMTHYECKasi TeOMeTPHs»
1. CmemanHOE TPOU3BENECHUE TPEX BEKTOPOB U €TO CBOMCTBA.

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

3aB. kad. [IM, a.1.H., npodeccop A.M.T'opues



TOMCKHHU I'OCYJAPCTBEHHBINI YHUBEPCUTET

Kadenpa IIpuknagnoit MareMaTuku
Jk3aMeHANUOHHBIN OmteT Ne 13 mo nucuumiuHe «J/Inneiinas ajaredpa u
aHAJIMTHYECKAasi TeOMeTPHs»
1. HopmanbpHOE ypaBHEHUE MPsSMOH Ha MIockocTu. [IpuBeneHue o0mero ypaBHeHUS
IIPSAMOM K HOPMAJIBHOMY BUAY. PaccTosiHME OT TOYKM 10 IPSIMOM.

2. CocTaBUTh ypaBHEHUS IPOEKLUU IPSIMON

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

3aB. kad. [IM, a.1.1H., npodeccop A.M.T'oprieB

Il cemecTp, nepBas yacTh 3K3aMeHa

TOMCKUI TOCYJJAPCTBEHHBII YHUBEPCUTET

MHCTUTYT ITPUKJIAJJTHOM MATEMATUKU U KOMITbTEPHBIX HAYK
Kadenpa [Ipuknagnoit MaTemMaTuKu
JIK3aMeHANMOHHBIN Omiter Ne 8 mo qucnunuHe «J/Iuneinas anredopa n
AHAJINTHYECKAS TeOMEeTPHS»

1. Teopema 00 nzoMopdu3Me TUHEUHBIX MPOCTPAHCTB.
2. JIuHelHoe MOANPOCTPAHCTBO L 3aJaHO ypaBHEHUSIMU
3X, +6X, +10x, +4x, — 2%, =0,
6%, +10X, +17X, +7X, —3%; =0,
9%, +3%; + 2%, +3X; =0,
12X, —2X, + X, +8X, + 5%, =0.

HaiiTu ypaBHeHusI, 3a/1al0IIUe OPTOrOHANBHOE JoToIHeHne L .

3aB. kad. [IM, a.1.H., npodeccop A.M.I'opues



TOMCKHWIN T'OCYJAPCTBEHHBI YHUBEPCUTET

[
7] gaagangapyuiiosaneUgagtinsnng)

MHCTUTYT ITPUKJIAJTHON MATEMATUKU U KOMITbTEPHBIX HAYK

Kadenpa [Ipukiiagnoit MaTeMaTHKH
JK3aMeHANMOHHBIN OwiieT Ne 5 no aucuuniuHe Jlnneiinas anredpa u aHAJIMTHYECKASA
reoMeTpusi»
1. 3amanuie TMHEHHBIX TOAMPOCTPAHCTB CUCTEMAMU JIMHEUHBIX OJHOPOIHBIX YPABHEHUN.

2. [IpumeHsis mpoliecc OpTOroHaIM3aluU, TOCTPOUTH OPTOHOPMHUPOBAHHBIN Oa3HC

MoAIpoOCTPAaHCTBA, HATAHYTOI'O HAa 3a/IaHHYIO CUCTCMY BCKTOPOB

1 1 1 -3
1 2 0 3
X, = Xy = ) Xy = X, =
1 3 0 4
1 4 0 5
A.M.T'opues

3aB. kad. [IM, a.1.1H., mpodeccop

Il cemecTp, BTOpasi 4acTh IK3aMeHa

TOMCKUI TOCYJIAPCTBEHHbBIIA YHUBEPCUTET

MHCTUTYT ITPUKJIAJJTHOM MATEMATUKU U KOMITbTEPHBIX HAYK
Kadenpa IIpuknagHoit MaTeMaTUKH
JIK3aMeHAUMOHHBIN Omiter Ne 1 mo qucuuniuHe «J/Iuneiinas anredopa n
aHAJINTHYeCKAs TeOMeTPHsI»

1. CoOcTBEeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUCHUS IMHEHHOTO OTIepaTopa.
XapakTepucTUYECKOE YPAaBHEHUE U XapaKTEPUCTUYECKU MHOTOYJIEH.

2. HaiiTi KBagpaTHBII KOPEHb JJIS1 MATPHIIBI

5 -3
-3 5 |°
3aB. kad. [IM, a.1.1H., mpodeccop
TOMCKHUH I'OCYJAPCTBEHHBIA YHUBEPCUTET

A.M.I'opues

MHCTUTYT ITPUKJIAJJHOM MATEMATUKU U KOMITbTEPHBIX HAYK



Kadenpa [Ipukiiagnoit MaTeMaTUKH
JIK3aMeHAUMOHHBIN OniteT Ne 1 mo qucnuniuHe «J/IuHeiiHas anredopa n
aHAJINTHYeCKAsl TeOMeTPHs»

1. Meton Jlarpan»xa npuBeaeHus KBaapaTUIHONH (GOPMbI K KAHOHUYECKOMY BULY.

2. Haiitu panr, nedexT, sapo u o0pa3 oneparopos, 3aJaHHOTO CIICAYIOIIEH MaTpuLiei

o O -
o - O
o O O

3ag. xad. [IM, n.1.H., mpodeccop A.M.T'opuie

JomnonnurenbHo oOywaromemycsi 3anatorcs 1-3  Bompoca. Ilpumepst BompocoB
MIPUBEJICHBI HIKE.

JlonoiHUTE/ILHBIE BOMPOCHI /11 IPOBeIeHNs IPOMEKYTOYHOM aTTecTAlUMU B
¢opme 3x3aMeHa

MATPMUIIBL, OIIPEJIEJIUTEJN U CUCTEMBI INHEMHbBIX YPABHEHUI

1. Onpenenenre yMHOXKEHHUS MaTpuUIlbl Ha MaTpuily. CBONCTBA YMHOXKEHHUS.

2.0npeneneHue onpeaeanuTeIsi MATPUIIBI N-TO MOPSAKA.

3. Onpenenenue uneHa onpenenuress. OnpenencHue 3HaKa YieHa ONpeAeTUuTelNs MyTeM
MOJICYETa HHBEPCHIA.

4 OnpeneneHue anreOpanuecKux A0NoJHEeHUH. DOpMyITbI pa3I0KEHUs ONpeAeTUTeNs

IO CTOJIOIY U CTPOKE.

7.1loHsITHE OMOIHUTEIBHBIX MHUHOPOB MaTpullbl. CBs3b MUHOPOB C alreOpanyecKuMu
nononHeHusmu. 8. Teopema Jlartaca.

9.Ilonsarue o6patHoi MaTpuIsl. HeoOXoaumoe 1 ToCTaTOUHOE YCIIOBUE

cyuiecTBoBaHMs. @opMyJia BEIUUCICHHUS.

10. Ilonsatue panra matpuisl. OCHOBHBIE CBOWCTBA.

11. Teopema o 6a3ucHoM MuHOpe. Bropoe onpeseneHne paHra MaTpuIlbl.

12. BoluncieHnue paHra MaTpHIlbl CBEICHUEM €€ K KaHOHHUUYECKOM.

13.IlonsTHE CcHUCTEMBl JMHEHHBIX ypaBHeHMHA. Marpuunas 3anuch. COBMECTHOCTb U
OIPEIEIIEHHOCTb.

14.YcnoBue copmectHocTH cucTembl (Teopema Kponekepa-Kanemnnn).

15. ®opmynsl Kpamepa. YcinoBue ux NpuMEHUMOCTH.

16. [lonsitne 6a3ucHoM cucTemsl. ['1aBHBIE U CBOOOIHBIE HEU3BECTHBIE.

17.Meton I'aycca.

18.0aHOpOAHBIE CUCTEMBI. Y CIIOBHE HETPUBUAIBHON COBMECTHOCTH.

19.®ynnamenTanbHas cucreMa penieHuil. CBs3b uncia GyHaaMeHTaTbHBIX

pELIEHNI C pAHIOM CHUCTEMBI.

20.CtpykTypa 00I1ero petieHus 0JHOPOJHON U HEOJHOPOAHOM CUCTEM.



BEKTOPHAS AJITEBPA.
1.0Onpenenenue BekTopa. [[nrHa BekTopa. PaBeHCTBO BEKTOPOB.

2.Cnoxenue BeKTopoB. CBolcTBa.

3.YMHO)XeHue BekTopa Ha unciio. CBOKCTBA.

4.1loHsATHE IMHENHON 3aBUCUMOCTH BEKTOPOB. [Ipn3HaKku TMHENHHON 3aBUCUMOCTH.

5.IToHsITHE BEKTOPHOTO MTPOCTPAHCTBA.

6.
6.
7.

[ToHsATHE pa3MEPHOCTH BEKTOPHOTO MPOCTPAHCTBA.
Omnpenenenue 6aszuca u koopauHat Bekropa (V1,V2,V3).
YciioBre KOJUTMHEAPHOCTH BEKTOPOB.

8.ApduHHBIE ¥ JEKAPTOBBI KOOPJAMHATHI TOYEK HA MPSIMOH, IUIOCKOCTH H B

IIPOCTPAHCTBE.

9.0proronanpHas npoekius Bekropa. CBoiicTBa.

10
11
12
13

.CKajsipHO€e NpOU3BEACHHE U €TI0 CBONCTBA.

.BexTopHoe mpousBeneHue 1 ero CBONCTBRA.

.CMmemianHO€e MPOU3BEICHUE U €r0 CBOWCTBA.

.@opmynel mpeoOpazoBanusi 0azuca Ha MIOCKOCTU U B IPOCTPAHCTBE.

14.®opmynbl mpeodbpazoBaHusi CUCTEMbl KOOPAMHAT Ha MIIOCKOCTU U B IPOCTPAHCTBE.

AHAJIMTUYECKASA TEOMETPUA

1. [lonsTHst 06 ypaBHEHUM JTMHUM HA IJIOCKOCTH.

2. [lonsaTHs 00 ypaBHEHUU [TOBEPXHOCTU

3. IlonsiTie 00 ypaBHEHUSAX JJMHUU B IPOCTPAHCTBE.

3. IlonsTie anrebpanyeckoi JIMHUM U anredpanyeckoi HOBEPXHOCTH.

4. [Tapamerpuueckue ypaBHEHUS JIMHUH

5. ITapameTpuueckue ypaBHEHHsI TIOBEPXHOCTEH.

6. O0uiee ypaBHEeHHE IPSAMON Ha MJIOCKOCTH.

7. YpaBHEHHE NPSIMOM Ha IJIOCKOCTH B OTPE3Kax.

8. HopmasibHOE ypaBHEHHE MPSAMOM Ha IUIOCKOCTH.

9. Omnpenenenue pacCTOSTHUAS OT TOYKH JI0 TIPSIMOM Ha MIIOCKOCTH.

10. O6miee ypaBHEHUE TIJIOCKOCTH.

11. HopmanibHOE ypaBHEHHE MJIOCKOCTH.

12. Onpenenenue pacCTOSHUSA OT TOUKH JI0 TUIOCKOCTH.

13. ITapameTpuueckue ypaBHEHUS IPIMON.

14. KaHoHMUEeCKHE ypaBHEHUS NPAMOM.

15. Kanonunueckoe ypaBHeHue 3uiumnca. CMbIC TapaMeTPOB ypaBHEHUS.

16. Kanonnueckoe ypaBHeHHe runep0osibsl. CMbICI TapaMeTPOB YPABHEHHUS.

17. Kanonunueckoe ypaBHeHHe napa0osibl. CMBbIC TApaMETPOB ypaBHEHHUSI.

18. Kanonunueckoe ypaBHeHHe utunconia. CMbICT MapaMeTpOB ypaBHEHUS.

19. KanoHuyeckoe ypaBHEHHE OJHOIOJIOCTHOTO rumnepboiouaa. CmbIc
YpaBHEHHS.

20. KaHoHuMyeckoe ypaBHEHHE JBYNOJOCTHOro rumnep6onouaa. CmbIca
YpaBHEHHS.

21. KanoHuueckoe ypaBHEHHE JJUIMNTHYECKOro mnapadonouna. CMmeich
YpaBHEHHUS.

22. KaHoHmMueckoe ypaBHEHHE Turepoonnueckoro mnapadosouna. CMmeich

YpaBHEHUS.

apaMeTpoB

apaMeTpoB

napameTpoB

napameTpoB



AJITEBPAMYECKUE CTPYKTVYPbI

. Onpenenenne oToOpa>keHHUS.

. Onpenenenue anredGpandeckoil oneparum.
. Onpenenenne oOpaTHOM OMEpaITH.

. Onpezenenue rpyIibl.

. OnpezeneHne KoJbIIa.

. Onpenenenue nos.

. Onpenenenre N30MOP(MHBIX TPYIIII.

~N N U AW

JIMHEMHBIE, AO®UHHBIE Y EBKJINJIOBbI [IPOCTPAHCTBA

1.OnpeneneHue IMHEHHOTO MPOCTPAHCTBA.

2. Ilonstue MuHEHHON 3aBUCUMOCTH.

3. [lonsATHEe pa3MepHOCTH MPOCTPAHCTBA.

4. ITonsTus 6a3uca MPOCTPAHCTBA U KOOPAMHAT BEKTOPA.

5 IloHsATHE TMHENHOTO NOANPOCTPAHCTBA.

6. [TonsTre TUHEHHON 00OTOUKH.

7. 3agaHue JIMHEWMHBIX TOANPOCTPAHCTB CUCTEMAMHU JIMHEUHBIX YPaBHEHUM.

4. IlonsaTus TmiepecedYeHHs] M CYMMBI JIMHEHHBIX TOXMPOCTPAHCTB. TeopeMbl o
Pa3MEPHOCTH MEPECEUCHUS U CYMMBI.

5. Onpenenenre TOYEYHO-BEKTOPHOTO apPUHHOTO MPOCTPAHCTBO.

6. CucremMa KOOpAMHAT B IPOCTpaHCTBE V.

7. IInockocts B V, .
8. Ilpsmast muiockocTh B V..

6. Onpenenenne eBKINI0BA IpocTpaHcTBa. CKaIsIpHOE TPOU3BEICHNE.

7. AnuHa BekTopa.

8.0OproronanbHOCTh. OpTOHOPMHUPOBAHHBIN Oa3MC.

9. IlpoekTupoBaHuE BEKTOPaA Ha MOAMPOCTPAHCTBO.

7. IloHsiTHE YHUTAPHOTO MpOocTpaHCcTBa. CBOMCTBAa YHUTAPHOTO MPOCTPAHCTBA.

JIMHEWHBIE OITEPATOPBI.

1.ITonsiTHE TMHENHOTO OnepaTopa.

2. [lonsTus panra u gedexra JMHEHHOTO ONepaTopa.

3.IlocTpoenne MaTpuILIbl INHEHHOTO ONIEPaTOpa.

4. [Ipeobpa3oBaHKe MaTpHUIIbI OllepaTopa MpH U3MEHEHUHU Oa3uca.

5.CobcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYEHHUs JIMHEHHOT 0 oIepaTopa.

6. XapaKTepuCTUUYECKOE YPAaBHEHUE U XapaKTEPUCTUUYECKUI MHOTOYJIEH.

4. Pa3znoxxeHne MaTpHULIbI OIIEPATOPA IPOCTON CTPYKTYPHI.

5. OnpeneneHre NHBapMAHTHOTO TIOIPOCTPAHCTBA.

6. TpeyrosnpHas ¢popMa MaTPHUIIBI OTIEPATOPA.

7. lloHdaTHe HWIBIIOTEHTHOTO omeparopa. KaHoHuueckas ¢opMa  MaTpullsl
HUWJIBIIOTEHTHOTO OIepaTopa.

8. Hopmanwhas >xopmanoBa (opma, [IpuBenenne maTpuilpl ornepaTtopa K HOPMaIbHOM
YKOpIAHOBOH opMme.

9. ConpspKeHHBIN oneparop.

10. HopmainbHble oneparopsl. MaTpuiia HOpMaabHOIO OIEpaTopa.



11. YauTtapusie onepatopbl. MaTpulia yHUTapHOTO ONepaTopa.
12.  CamoconpspkeHHbIM — omepatop. IlpuBeneHue Marpuibl  CaMOCONPSKEHHOTO
oreparopa.

BUJIMHEMHBIE U KBAJIPATUYHBIE ®OPMBI.

1.0Onpenenenue ommneiHon Gopmel. [TocTpoeHne MaTpuilbl OUTMHEHHON (HOPMBI.

2. Onpenenenue kBaapatudHoit popmel. [locTpoeHne MaTpuilbl KBaApaTUYHON (GOPMEI.

3. Kanonunveckuii BUJ KBapaTUIHON (POPMBEI.

4. Meron Jlarpanka npuBe/ieHUs] KBaIpaTUUHON POPMBI K KAHOHUYECKOMY BULY.

5.Mertoa SIko6u npuBeaeHHS KBaIPAaTUIHON (HOPMBI K KAHOHUYECKOMY BUJTY.

6.IlpuBenenne KBaapaTUIHON (HOPMBI K KAHOHHYECKOMY BHIY B OPTOHOPMHPOBAHHOM
Oasuce.

7. OgHOBpEMEHHOE PUBEICHNE K KAHOHUYECKOMY BHJY JIBYX KBaJAPATUIHBIX (POpM.

8. IlpuBeneHune K KaHOHUYECKOMY BHUIY YPaBHEHHE THUIEPIIOBEPXHOCTH BTOPOIO
MOPSAIKA.

9. 3aKOH MHEPIHMH KBaJAPATHUHBIX (HOPM.

10. Onpenenennie matpuiibl ['pama. CoiicTBa MaTpuilsl I pama.

11. Kpurepuii CunbBectpa.

4. MeTtoauueckue  MaTepuajbl, ONpedeasiolde MNPoUedypPbl  OLEHHWBAHMA
00pa3oBaTe/IbHbIX Pe3yJIbTATOB 00y4eHUS

4.1. MeTtoauyeckne MaTepuaJIbl VISl OLEHKH TeKyIero KOHTPOJIs yCeBaeMOCTH IO
AUCHUILINHE.

JUis TEKyIIero KOHTpPOJI YCIEBAEMOCTH HCIIOJIb3YKOTCSI ONPOCHI M0 TEOPETHUECKOMY
Mar€pualy Ha 3aHATHAX, IPOBCPKa JOMAIIHUX BaIIaHI/H\/JI, MMPOBCACHHUEC KOHTPOJIBbHBIX pa60T, Ha
KOTOPBIX MNPOBCPACTCA YMCHHEC CTYACHTOB pCIIaTb THIIOBBIC 3aJia4iM, BbIIIOJHCHHBIC
KOHTpOJIbHBIE PaOOTHl OLIEHHWBAIOTCS MO MATHOAIbHOM cucteme. OlLieHKa ompesensercs B
3aBUCHUMOCTH OT TOTO KaK CTYACHT JIEMOHCTPUPYET YMEHME PEIaTh MPEAJIOKEHHBIE 3a7auu U
000CHOBBIBaTh IpejyiaraeMoe pemieHne. K ciaaue sk3aMeHOB CTYIEHTHI JOMYCKAIOTCS IOCIe
MIOJIyYEHUS 3aueTa IO MPAKTUYECKUM 3aHATUAM. CTYIEHTHI, HE MMEIOIUE 33aJ0JDKEHHOCTH B
TE€YEHHUE CEMECTPA MOJIYUaAIOT 3a4ET aBTOMATHYECKH.

4.2. MeToauyeckue MaTrepuajbl AJsl MPOBeIeHUs NMPOMEKYTOUHOI aTTecTAllMU IO
AUCIHMIINHE

Kputepun ¢popmMupoBanusi o1ieHOK NP NPOBeIeHNH IK3aMeHAa

OreHKH NTPH MPOBEICHUHN dK3aMeHa (DOPMHUPYIOTCS B COOTBETCTBUU C HIDKETTPUBEICHHON
TaOJIUIIEH.
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BOIIPOCOB. JOTIOJTHUTEbHBIE
BOIIPOCHI, HO C
3aMEYaHUSIMU.




