[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
OVO: Arinpeit [lparovnposi ¢gliehanp Hoe rocyjapcTBEHHOE GIOIKETHOE 06Pa30BATEIBHOE YIPEKICHIE
ﬁ?fa"( romcanns: 105,206 12:3% _ BLICLICTO 00pa30Basis .

§ SN '%'BCCI/II/ICKA}I AKAJEMUSA HAPOJHOT'O XO3AUCTBA n

YHUKanbHbI MPOrpaMMHbIN KIKOY:

880707 pHEY AAPCIBEHAON'CYIKBBI npu IPE3UAEHTE POCCUNCKOM ®EIEPALIAU

CEBEPO-3ATIATHBIA MHCTUTYT YIPABJIEHUS

®DakynpTeT CpeAHEro MpodeccnoHaAIbHOr0 00pa30BaHUs

YTBEPXJEHA

pelIeHuEM IUKIOBOH (METOIUYCCKOM)
KOMHCCHH 00IIenpodecCHOHATBHBIX
JMCIUTUIMH U 110 TPO(eCCHOHATLHBIM
Moayism crienuanbHoctu 09.02.07
WNudpopmanoHHbIE CUCTEMBI U
MIpOrpaMMHPOBAHUE

[Tpotokoi ot 31.10.2025 Ne 2

PABOYAA ITPOI'PAMMA JUCHHUITINHBI

OIl1. 12 JIngeiigas ajareopa M aHAJIUTHIECKAS FeOMeTPHs

CroenumanbaocTtb — 09.02.11 Pa3paboTka ¥ yIpaBieHHe OPOrPAMMHBIM 00€eCIIEeYeHUEM

[Ipodnas — Ha 6a3ze OCHOBHOIrO 00I1Iero 00pa3oBaHus

KBaJ'II/I(bI/IKaHI/I}I — OpOorpaMmMucCT

dopma 06V‘leHI/I$[ — OYHaidA

I'ox HabGopa — 2026

Canxkr-IlerepOypr 2025 ron



ABTOp-cocTaBuTeNb: SHIyKeBUY-Y 1akoBa OkcaHa EBreHbeBHa, IpenoaaBaresb BbICIIEH KaTErOpuu

OCIIO C31Y PAHXuI'C.

IIpeacenarenb NUKI0BOH (MeTOAUYECKOH) KOMUCCHH 001IENPO(ecCHOHAIBHBIX TUCHUILIMH H 10
npogeccHOHANBHBIM  MOAYJAsiM  crneunajbHocTd  09.02.07 HWuHdopmanmoHHble CHCTEMBI U
nporpamMmupoBanue. bypeuioB Bacwimii CepreeBudy, K.3.H., 3aMECTUTEIb JIeKaHA IO Yy4eOHOW H

opraHu3anroHHou padote, npenogasarens PCITO C3UY PAHXul'C.

Penenszent: Cumuyk Anekcanap HukxonaeBud, riaBHBIM CIEHMAIMCT J€NapTaMEHTa peaau3aluu

MPOEKTOB HOBBIX Mpou3BoAcTB, AO TBOJI.



COJEPKAHUE

1 OOIIIME TOTIOMKEHIISI ...ttt asteestee et e sseeeteeaseeasseesse e e seease e e s e e aae e e aneeab e e e nb e e nhe e e b e e ann e e neennneenneennnas 4
1.1 O61aCTh MPUMEHECHUS TIPOTPAMMDBI ... vvveesteeesteeesseessssesssssessssessssssssseesssessssesssssessssessssessssesans 4

1.2 MecTo TUCHUILTHBI B CTPYKTYpPE OCHOBHOW NPOQeCcCHOHATBHON 00pa3oBaTeIbHON MporpaMmmbl4

1.3 Lenu v 320290 YUCOHON JACTIATIIIFIHB «......vveeveanteesureanseesseeassesssseassesssssansesasseasessssesssessssesnsesssnesnes 4
1.4 [TnanupyemMblie pe3yJIbTaThl OOYUCHUS TIO JTUCIIHIITHHE ....vvveirvreessrreessseeessseesssseessssesssssesssssesssseenns 5
2 CTPYKTYPa U COAEPKAHUE TMCIIMIIIIMHDB .......evviiiiiiieeeiiieteesstieeeesasseeessssssseessnssreeesansseeeesssssesessans 7
2.1 O6beM yueOHON AUCIIUIITUHBL U BUIBL PAOOT .. .ccuvveueieteeiieeasieesiteasteessseessesssseesseesssesssesassesssneanseens 7
2.2 TeMaTU4YeCKU TJIaH U COACPHKAHUE TUCIIUTIIIHBL ...eevvvreirieesureeesiteeessreeesiseessnneesssneesssneesnnneesnnness 7
2.3 Pernament pacnpeneneHus BuoB padboT 1o auciuItiaHe € JJOT oo, 9

3 MartepuaJbl TeKyIero KOHTPOJIs yCIeBaeMOCTH M NPOMeKYTOYHOM aTTecTalliu 00y4arouuxcst

............................................................................................................................................................ 10
3.1 ®opMBbI U METO/IBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOH aTTECTAIIMH 00yJaIONUXCsI
............................................................................................................................................................ 10
3.2 O1ieHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH OOYUAFOIIHXCS «.vvvevveeveesnreeieeaneenns 10
3.3 O1eHOYHBIE CPEICTBA MTPOMEKYTOUHON ATTECTAIMHI OO YUAFOIIIIXCS - .vveevvveeerireeeireessireesnreeenneas 24
4 MeTonnueckne yKa3aHus JJIsl 00y4YAKOUMXCS 0 OCBOEHUE) TUCHUILTHHBL. ........coovverveerveannne 27

5 YueOnasi iuTeparypa u pecypcbl HHGOPMAIHOHHO-TEJIeKOMMYHHUKAIMOHHOM ceTH «AHTepHeT»

6 MaTepl/IaJILHO-TeXHI/I‘{eCKaH 6338, HHq)OpMaHHOHHBIe TEXHOJOTUH, IIPOrpaMMHOE odecneyeHue u

HHQOPMAIMOHHBIE CTIPABOYHBIE CHCTEMDBI ........oiiiiiiitietiatesiee st ettt e b seesbe et e b e s nesneenns 30



1 O01mue noJioKeHus

1.1 O6aacTh NpUMEHEHHs POTrPaMMBbI

Hacrosimas nporpamma yaeOHON AMCHMIUIMHBI YCTaHABIMBACT TPEOOBaHMs K 00pa30BaTeIbHBIM
pe3yabTaTtaM U pe3yibTaTaM OOy4eHHUs CTYACHTa U ONpPEACIsSeT COACPKaHUEe U BUABI yUeOHBIX 3aHATHHA
U OTYETHOCTH.

Pa6ouass mporpamma mucrumuimabel OIl. 12 Jlunelinas anreOpa W aHaIUTHYECKas T'€OMETPUS
SIBIIICTCS. 9aCThIO IPOTpaMMBbI MOATOTOBKH crienuanuctoB cpennero 3BeHa (IIIICC3) paspaborana B
COOTBETCTBUHM € (eAepalbHbIM TOCYAapCTBEHHBIM O00Opa30BaTENbHBIM CTAHIAPTOM  CPEIHETrO
npodeccuoHaibHOr0  oOpazoBaHusi mo cnenuaabHocTH  09.02.11 Paspabotka u  ympaBieHHE
nporpammHubIM obecrieuenrueM (ITpuka3z MunnpocBemenust Poccun ot 24.02.2025 Ne 138);

[Topsiiok opraHu3amnyy 1 OCYIIECTBICHHUS 00pa30BaTeIbHON IEATEIILHOCTH MO0 00pa30BaTEIbHBIM
nporpaMMmaM cpennero mnpodeccuonanpHoro obpasoBanusi (IIpuka3 MunnpocBenienus Poccun ot
24.08.2022 Ne 762);

[Topsimox mpoBelneHUsT TOCYAapCTBEHHOW HMTOrOBOM aTTecTallud MO 00pa3oBaTEIbHBIM
IporpaMMaM cpefHero npodgeccuoHanbHoro oOpasoBanus (IIpuxa3 Munnpocsemenus Poccun ot
08.11.2021 Ne 800);

[lepeuenr mnpodeccuii u cHeNUAIbHOCTEH CcpeaHero mpodecCHoHaIbHOr0 00pa3oBaHUS,
peanuzanusi 00pa3zoBaTeNbHBIX MPOTPAMM IO KOTOPBIM HE I0OMYCKAETCS C IPUMEHEHUEM HCKITIOUUTEIBHO
AJIEKTPOHHOTO 00Y4EHHUs, JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHH (MpuKka3 MUHIpOCBELEHUS
Poccun ot 13.12.2023 N 932).

Takxke 9JI€MEHTHl MPOTrpaMMbl  MOTYT  OBITh  HCIOJB30BaHBl B JIONMOJHUTEIHHOM
npodeccuoHaIbHOM 00pa30BaHUU U B TPO(HECCHOHAIBHONW MOTOTOBKE.

JucuumimHa peanuzyercsi ¢ NMPUMEHEHHEM JUCTaHLHMOHHBIX 00pa30oBaTENbHBIX TEXHOJIOTUN
(IOT), B T.4. B mporpaMMax CMEIIaHHOTO OOyUEHHSI.

1.2 MecTo AMCHMILUIMHBI B CTPYKType OCHOBHOH NpodecCHOHATBbHOH 00pa3oBaTeIbHOM
NPOrpaMMblI

Huctumnmua  OIl. 12 «JluneitHass anreOpa W aHaTUTHYECKas TEOMETPHS» OTHOCUTCS
o0menpopecCHOHANBHBIM ~ TUCIUIUIMHAM Y BXOAMT B MNPO(ECCHOHANBHBIN UK AUCIMILINH.
JucnummmHa nperiogaéres B Ha 4 kypce B 7 u 8 cemectpax. Jucnummnaa OI1.10 «Maremarndeckuii
aHanu3» OasWpyeTcs Ha IIKOJILHOM Kypce «Anrebpa m Hawyama aHamuza», [1J[.01 Maremaruka,
peanu3yeTcsi OIHOBPEMEHHO ¢ u3yuenrem aucuuruinabl OI1.09 Maremarnueckuii aHanus.

1.3 Hesau 1 3aa4m y4eOHOH AMCHUTIMHBI

[ens: hopmupoBaHue y CTy/IGHTOB CHCTEMAaTUYECKUX 3HAHUI B 00JACTH JIMHEWHOU anreOpsl U

aHAJIUTHYECKOM TreoOMCTpHH, HCO6XOI[I/IMBIX AJi1 pCHICHUA HpO(bCCCI/IOHaJ'ILHBIX 3aga4 B obiactu
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TEXHUYECKOH OKCIUTyaTallil ¥ CONPOBOXKICHHUS HH(POPMAIIMOHHBIX CHCTEM, a TaKXe pa3BUTHE
MaTEMaTHYECKOI0 MBILUIEHHs], HEOOXOUMOr0 JUIsl IOHUMaHUs U IPUMEHEHUSI COBPEMEHHBIX METOJI0B
aHaJIM3a JaHHBIX U MOJAEIMPOBAHUSA HHPOPMALIMOHHBIX CUCTEM.

3agauu: B pe3ysabTaTe U3yueHHs AUCLUILIMHBI 00yJaroIUICs J0JKEH OBJAIETh CIEAYIOIIMMU
HaBbIKaAMMU:

— BBINOJHATH OIIEpPAaLlMU ¢ MATPULIAMU U ONPEIEIUTEIIMH, BBIYUCIIATE PAHI MaTPULIbI, HAXOIUTh
Oo0paTHYI0 MAaTpHIly W HCIIOJIb30BaTh ATH YMEHHS NpPU PEIICHUH NPAKTUYECKUX 3aJad M CHCTEM
JIMHEHHBIX YpaBHEHUH;

— COCTaBJISITh MATEMaTUYECKUE MOJIENIM B BUJI€ CUCTEM JIMHEHHBIX alreOpandeckux ypaBHEHHH,
UCCIIeIoBaTh UX HA COBMECTHOCTh U pellath painuHbiMu Merosamu (I'aycca, Kpamepa, MaTpuusbsim) ¢
UHTEPIIPETALMEN [TOJIyYEHHBIX PE3YyJIbTATOB;

— BBINOJHATH ONEPALMA C BEKTOPAMH, ONPEAEIATh JIMHEMHYIO 3aBUCMMOCTb M HE3aBUCHMOCTH
BEKTOPOB, HAXOJIUTh 0a3uC U KOOPAMHATHI BEKTOPOB, IPUMEHAThH CKAJSIPHOE, BEKTOPHOE U CMEIIaHHOE
IIPOU3BEICHNUS ISl PEIICHNs T€OMETPUYECKUX U ITPUKIIAHBIX 33/1a4;

— MCIOJIb30BaTh IOHATUSA U METOJbl AHAJTUTUYECKOM I€OMETPUU U 3aJaHMs U UCCIEHOBaHUS
IIPSAMBIX U IJIOCKOCTEH, KPUBBIX M MOBEPXHOCTEM BTOPOTO MOPSIKA, BBIYMCICHHUS PACCTOSTHUN U YIJIOB
MEX/1y T€OMETPUUECKUMU 00BEKTaAMU;

— BBIMOJHATH JIEHCTBUS C KOMILJIEKCHBIMHM YHUCIAMHU B aJlreOpanyeckoi, TPUrOHOMETPUYECKON U
NoKa3aTeabHOM (hopMax, MPUMEHATh MX K PELICHHIO alreOpandeckux ypaBHEHMH M Pa3IokKEHUIO
MHOT'OYJICHOB HA MHOKUTEIIN;

— NPUMEHATh DJEMEHTbl JIMHEWHON anreOpbl M aHaJIUTHYECKOH TEeOMETpUM JJIs aHallu3a,
OINMCAHMS U YHPOILEHHUs Mojeneld 0ObEKTOB M IMPOLECCOB B 00JACTH TEXHUUECKOM IKCIUTyaTaluu U
COIIPOBOXACHUS HH()OPMALIMOHHBIX CHUCTEM.

1.4 Ilnanupyemble pe3yJibTaThbl 00y4eHHs N0 JUCHUIITIHHE

Kon
U HAUMEHOBaHHUe YMenus 3HaHusn
KOMIETEeHI[UH
— pacrio3HaBaTh  3a7ady  W/WIH . .
— aKTyaJIbHbII NPOQEeCcCUOHANBHBIN U
npobiaemMy B MNpodhecCHOHAIBHOM .
COLIMAIIBHBIM KOHTEKCT, B KOTOPOM
OK 01 Beibupats W/WIA  COLMAIILHOM  KOHTEKCTE,
- | mpuxoautcs paboTaTh U XKHUTh
CIIOCOOBI pelIeH s 3a/1a4 | aHAIM3UPOBAaTh W BBIACHATH €€
. — CTPYKTypa IUIaHa JJsi peHIeHUs
npodeccnoHanbHOM COCTaBHBIE YaCTH
3aa4, aNrOPUTMBI  BBITIOJTHEHUS
ACATCIbHOCTH — OIpeACIATh  dTallbl  PCHICHUSA o
9 pa6or B mpodecCHOHATHPHOU |
MPUMEHHUTEITHHO K | 3a/1a4¥, COCTaBJISITH TUIaH JEHCTBUS,
. | cMeXKHBIX 00JacTAX
pa3JIM9YHbIM KOHTCKCTAaM | p€aJIu30BLIBATH COCTaBJICHHBIU
— OCHOBHBIE UCTOYHUKU HHPOPMAITHH
IUIaH, OMpeNeNiaTh HeoOXOIUMbIe
W PECypCHI TSI PEIICHUs 3aa4 U/UiTu
pecypchbl
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Koxa
M HauMeHOBaHHe
KOMIIETEHIINH

YmMmenus

3Hanus

— BBISIBJIATH U 3(P(PEKTUBHO UCKAThH
uHpOpPMALIKIO, HEOOXOAUMYIO IS
PEIICHUS 3a/1a4i W/WUIH TIPOOJIeMbI
— BJIQJICTh aKTYAJIbHBIMU METOJIaMH
paboTel B TPO(ECCHOHATBLHOU H
CMEXHBIX cepax

— OIICHUBATh pe3ynbTar u
IIOCJICICTBASL  CBOMX  JCUCTBUU
(caMOCTOSATENBHO WM C TIOMOIIBIO
HAaCTaBHUKA)

po06JsieM B MpoeCCHOHATBHOM H/HUITH
COIMATLHOM KOHTEKCTE

— METO/BI paboThI B
npoecCHOHATLHOM ¥ CMEXKHBIX
chepax

— MOPAJIOK ~ OLEHKU  PE3yJIbTaTOB

peuieHus 3aj1ad mpoQecCUOHATBHOI
JeSITeTTbHOCTH

OK 02 MHcoonp3oBarh
COBpPEMEHHBIE CpEJCTBA

NOWCKa,  aHalu3a |
UHTEPIpETauN
uHpopmanuu, u
UH(POPMALOHHBIE
TEXHOJIOTUH VISt
BBITTOJTHEHHS 3amad
npodeccnoHaIbHON
JeSITeTbHOCTH

— OMPCACIATh 3ada4u IJid IMOUCKa

uHpOpMaIIny, TUIAHUPOBATh
Iporecc IIOMCKA, BbIOMpATh
HEO0XOIUMBIC UCTOYHUKH
uHpOpMaIu

— BBIJICJIATH HanboJiee 3HAYNMOE B
nepevHe WH(pOpMaIINH,
CTPYKTYypUPOBATH MOJTy4aeMyIOo
nHpopmaruto, 0pOopMIIATH
pe3yJIbTaThl MOUCKA

— OIICHUBATh MPAKTHIECKYIO
3HaYMMOCTb PE3yJIbTaTOB IMOMCKA

— MPUMEHSATH cpexacTsa
WHPOPMAIIMOHHBIX ~ TEXHOJIOTUH

JUTsL pemieHusi mTpodecCHOHaTbHBIX
3aaq

— HCIIOJIb30BAaTh COBpEMEHHOE
nporpaMMHOe  oOeclieueHue B
npodeccnoHaNbHOM eATENbHOCTH
— HCIIOJIb30BAaTh pa3nyHbIe
nuQpoBbIe CpeACTBa I PEIICHUS
npodeccHoHANBHBIX 3a7a4

— HOMEHKJIaTypa HWH()OpMaMOHHBIX
HCTOYHUKOB, PUMECHSEMBIX B
npodeccCHOHaIbHON AEATETLHOCTH

— TIPUEMBI CTPYKTYPHPOBaHHS
uH(popManuu

— hopmar odopmieHUS PE3yTHTATOB
MOUCKa UHPOPMALIUU

— COBPEMEHHBIC CpencTBa "
YCTpPOMCTBA nHpOpMATH3ALINHY,
MOPAOK UX ITPUMCHCHUA U

— MporpaMMHOE  ODOecreueHne B

npodecCHOHANBFHON AESITeTbHOCTH, B
TOM 4HCIIe TU(PPOBBIE CpesICTBA

OK 04 D¢pdexTnBHO
B3aUMOJICIICTBOBaTh U
paboTaTh B KOJUIEKTHBE U
KOMaH/1e

— OpraHHU30BbIBATH paboty
KOJUIEKTHBA ¥ KOMaH/IbI

— B3aMMOJICHCTBOBATH C
KOJIJICTaMHU, PYKOBOJICTBOM,
KJIIMEHTaMH B X0JIe

poheCCHOHATBHON EATETbHOCTH

— IICUXOJIOTUYCCKUC OCHOBBI
JACATCIIbHOCTH KOJIJICKTHBA

— IICUXOJIOTHUYCCKUC 0COOCHHOCTHU
JIUNYHOCTH

OK 05 OcymiecTBisiTh

YCTHYIO U NHUCBMEHHYIO
KOMMYHUKAIUIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccniickoit @enepannn
C Yy4eToM OCOOEHHOCTEH

— I'paMOTHO H3J1araTb CBOHW MBICIIN
u  ohOpMISATH JOKYMEHTHI TIO
npoeCCHOHAIBHOW TEeMaTHUKE Ha
rOCy/IapCTBEHHOM SI3BIKE

— MPOSIBIIATh  TOJIEPAHTHOCTH B
paboyeM KOJUICKTHBE

— mpaBWiia 0POPMIICHUS JOKYMEHTOB

— IpaBUJa  TOCTPOCHUSA  YCTHBIX
COOOILLIEHU I
— OCOOEHHOCTH  COLMAJILHOIO |

KYJIbTYPHOTI'O KOHTEKCTA




Koxa
M HAMMeEHOBaHHUe
KOMIIEeTeHIINH

YmMmenus

3Hanus

COLIMAJIBHOTO u
KYJIbTYPHOI'O KOHTEKCTa

OK 09 ITons3oBaThCs

pohecCHOHATBLHOM
JOKyMEHTAIHEH Ha
roCy1apCTBEHHOM u

HHOCTPAHHOM A3bIKax

— NMOHUMAaTh OOIIMH CMBICT YETKO
MPOU3HECEHHBIX BBICKA3bIBAHUI Ha
W3BECTHBIE TEMBI
(mpoeccronanbHubie 1 OBITOBBIE),
MOHUMaTh TEKCThl Ha 0a30BbIC
npodeccCHOHATEHBIC TEMBI

— y4acTBOBaTh B JAMajoOrax Ha
3HaKOMBbIC oOrume U
npodeccCHOHAEHBIC TEMBI

— CTPOMTH MPOCTHIE BHICKa3bIBAHUS
0 cebe u 0 CBOEH
poecCHOHATBHOM IeATEIIBHOCTH
— KpaTko 00OCHOBBIBATh u
OOBSICHATH CBOU NeHCTBUS
(Texkyuue U nIaHupyeMble)

— mUcarthb MPOCTHIE CBSI3HBIC
COOOIICHUST HAa 3HAKOMBIC WIIH
MHTEPECYIOIIHE
poheCCHOHATLHBIC TEMBI

— [IpaBWJIa TMOCTPOEHUS MPOCTHIX H

CJIOKHBIX

NpeI0KEHU N

Ha

po(hecCHOHATLHBIC TEMBI
— OCHOBHBIE O0IIEYNOTPEOUTEIbHbIC

rjaroJjibl

(bbrTOBAs

u

npodeccuoHabHas JICKCHKA)

— JIGKCUYECKHUHU
OTHOCSIIINICS
MPEIMETOB,

K

MHHUMYM,
OIIMCaHHIO

CPEICTB W TMPOIECCOB

npodecCHOHANBHOM e TENIbHOCTH
— 0COOEHHOCTHU TIPOU3HOIIICHUS

— I[IpaBujia YTCHUA

TCKCTOB

poeCCHOHAIBHON HAIIPaBICHHOCTH

2 CTpYKTYpa M coJep:KaHue 1 CUHIIHHBI

2.1 O0beM y4eOHOI TMCHUILIMHBI H BUIBI padoT

O06beM yaebHO padoThI, Yac.
Buibl yueOHOI paOoThI B T. 4. II0 CEMECTpaM
BCETO 7 8
VYuebHas Harpy3ka 00ydaromuxcs BCEro, B TOM YHCIIE: 202 100 102
— JICKIIMA 32 18 14
—  [PAaKTHYECKHE 3aHATHS 74 42 32
— KypcoBag paboTa - - -
— caMocTosATeNbHas paboTa 00yJaronmxcs 88 40 48
—  KOHCYJIbTAIlUH 2 - 2
— IPOMEXKYTOYHAs aTTeCTALUS 6 - 6
DopMBbI IPOMEKYTOUHON aTTECTALIUU Hp., 3x3ameH Hpyras OKx3aMeH
thopma
KOHTPOJISI

2.2 TemaTnyeckuii MJIaH U Co/iepP:KAHNE TUCIIUILTHHBI

[IpeacTaBuTh TEMAaTUYECKH TJIAH U COJIEPKAHUE JUCITUTUTMHBI B OpME TaOJIHIIBI:




Ne Pacnpenenenn DopMBbI
n/ € 4acoB Popmupyem TeKyler
n Haumenoane Coaepsxanue TeM (pa3iesioB) J mp| cp | ¢ 0
TeM (pa3aesioB) KOMIIETeHI !
C " KOHTPOJI
s
1 | Tewma 1. Brenenmne. OmpenencHue MaTpPUIBI U
Brenenue. OnpeeTUTENS. Iv[eHCTBm Hajl OK 01, 0K 02,
Martpuiist 1 MaTpUllaMU 1 UX cBolicTBa. OOparnieHue | 6 10 | 10 OK 05. OK 09 T
OTIpeICIUTEIH martpunbl. Panr matpunpl. CBoiicTBa ’
OnpeeIUTeNCH.
2 | Tema?2.Cucremsr | OCHOBHBIC OIpeIc/ICHUA. MarpuduHas
JIMHEHHBIX ¢dopma 3zammcu CJIY. HccaenoBanue
anredpanvIecKux CJIY. MeTomsl perieHus onpeaeeHHON OK 01, 0K 02,
ypaBHECHUH CJIY (marpuunsbiii, ['aycca u Kpamepa). | 6 10 | 18 | OK04,0K 05, o
Pemenue OJIHOPOJHOM u OK 09
HeomnpeaenerHoi CJIY.
3 | Tema 3. Omnpenenenne BEKTOPHOTO
BekropHsie npocTtpaHcTBa. [IpuMepsl BEKTOPHBIX
MIPOCTPAHCTBA. npoctpaHcTB. CBOWCTBAa BEKTOPHBIX
Hauana MpOCTPaHCTB. JInHelHas 3aBUCUMOCTh U
BEKTOPHOH HE3aBUCUMOCTh BEKTOpoB. basuc u
anreOpsl pa3MepHOCTb MIPOCTPAHCTBA.
HekaproBele koopauHaThl. JInHEHHbIE OK01,0K 02,
npeoOpa3zoBanus BekTopoB. CkanspHoe | 6 22 | 18 | OK04,0K 05, T
MIPOU3BEICHHE. EBknunoBoe OK 09
MPOCTPAaHCTBO. MeTpuka © HOpMa.
Bekropnoe u CMELIaHHOE
IIPOU3BEACHUE. I'eomerpuueckuit
CMBICTT CKaJISIPHOTO, BEKTOPHOTO U
CMEIIAHHOTO TPOU3BEEHHUS] BEKTOPOB.
OpueHTanus NpocTPaHCTBA.
4 Tema 4. OcHOBHEIE OTIPE/ICIICHHUS. ITosne
Kommutekcubie KOMIUIEKCHBIX 4Hcell. AnreOpandeckas
yucIa (hopmMa 3amucH KOMILIEKCHOTO YHCIa U
JelictBus B Hell. TpuroHomerpuueckas
opMa 3amyCH KOMIUIEKCHOTO YHCia U
,(Ill)efII)CTBI/IH B Hell. [lokazarenbHas Gpopma OK 01, 0K 02,
6 6 14 | OK04,0KDO05, KP
3alMCH  KOMIUIEKCHOTO  YHClla | OK 09
IEUCTBUA B HEl. Pemenue
anredpanvecKux ypaBHEHUH.
Paznoxxenune MHOTOYJICHA Ha
MHOXHTENA B TIOJ€ BEHICCTBEHHBIX H
KOMIUIEKCHBIX YHCeTl.
5 | Temas5. TodeuyHo-MeTpUYECKUE MPOCTPAHCTBA.
JIuneiinbie Jlunetineie  dopmer. [lpsmas  Ha
(b opMBbI. IJIOCKOCTH. B3amMHOE pacmoiioKeHHe OK01,0K 02,
VYpaBHeHue MpsSIMBIX Ha TUIOCKOCTH. PaccrosiHume ot | 2 6 8 OK 04, OK 05, T
MpsIMOM Ha TOYKH JI0 MPSIMOH. OK 09
TJIOCKOCTH
6 | Temab6. Ksagpatnueckne  ¢opmer.  Kpusbie OK 01, 0K 02,
KBagparnuneie BTOPOTO TOPSI/IKA M UX XapaKTEepUCTUKH | 4 10 | 10 | OK04,0K 05, T
(anmne,  runepOoja,  mapaboJa). OK 09
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Ne Pacnpenesienu DopmbI
Dopmupyem
n/ € 4acoB TeKyuer
HaumenoBanue ble
n Conep:xanue TeM (pa3aesioB) JI Ip | CP o
TeM (pa3aesioB) KOMIIETeHI !
C KOHTPOJI
" s
¢dopmer. KpuBsie YpaBHEHHS KPHUBBIX BTOPOTO MOPSIKA B
BTOPOTO MOPSIKa | TOJSPHON CHCTEME KOOPIUHAT.
7 Tema 7. [ImockocTh U mpsiMasi B MPOCTPAHCTBE.
YpaBHeHuE PacctossHHEe OT TOYKM A0 IUIOCKOCTH.
NpsSIMOY B BzaumHoe pacrnosiokeHHe MpSMBIX U OK 01. OK 02
MPOCTPAHCTBE mwiockocteid.  IloBepxHOCTH  BTOPOrO 5 10 | 10 | oko 4’ OK 05’ 0. KP
YpaBHeHUd nopsiaka.  Merton — cedeHUM A OK 09’ ’ ’
MOBEPXHOCTEH. HCCIIEIOBAaHUSI TTOBEPXHOCTEH BTOPOIO
3akmroueHue nopsinka. Konnku
Hroro yacos: 32 | 74 | 88

2.3 PeriaMeHT pacnpeaejieHusi BUA0B padoT mo gucuuniune ¢ 10T

I[aHHaH AUCHMIINIMHA PpCAIM3YCTCA C IMPUMCHCHUCM JUCTAHIIMOHHBIX O6pa3OBaTCJH)HI)IX

texHonoruit (JOT). Pacnpenenenue BuIOB y4eOHOH pabOTH, (QOPMATOB TEKYLIErO KOHTPOJIS

npeacTarieHsl B Tabmumme 2.3:

Tabmuna 2.3 — Pacnpenenenne BUAOB yueOHOM pabOTHI U TEKYIIEH aTTeCTaluu

Buj yae6HO#M paboThI

dopMat nIpoBeICHU

O0BeM yacoB

JlexoHHEbIe 3aHATHA Yactuuno ¢ npumenenueM J1OT, 8
IIpakTnueckue 3aHsTHS Yactuuno ¢ npumeHenuem J1OT 34
CamocrosiTenbHas paboTa Yactuuno ¢ mpumenenuem 1OT | 30
Texkymuii KOHTPOJIb Yactuuno ¢ npuMenenuem JJOT B pamkax

MPAKTUYECKUX 3aHITUI

q)OpMLI TCKYIICTO KOHTPOJIA

dopmar nposeieHus

Pemenue 3amau  u  paszbop | KonrakTHas aynuropHas padoTa
MIPAKTUYECKHUX KEeCOoB

Ompoc Yactuuno ¢ npumerHenuem JJOT
TectupoBanue Yactuyho ¢ npuMeHenuem JIOT

I[OCTYH K CHCTCMC AUMCTAHIIMOHHBIX 06pa3OBaTeJ'H:>HLIX nporpamMm OCYHICCTBIISICTCS KaXKIbIM

00yJaroImuMCsl CaMOCTOSITENILHO ¢ JIF000TO ycTpoiicTBa Ha moptane: https://sziu-de.ranepa.ru , B

COOTBETCTBUH C X MHJMBUYyaIbHBIM APOJIEM U JOTMHOM K JUYHOMY KaOuHETY / mpoduito.

TCKYHIHﬁ KOHTPOJIb, HpOBO,Z[HMLIﬁ B CUCTEMEC THCTAHIIMOHHOI'O 06yqu1451, OIICHUBACTCA KaK B

CUCTEMEC JUCTAHIITMOHHOI'O O6y‘-ICHI/I}I, TaK W MPEroaaBaTCiIcM BHE CHUCTCMEIL. I[OCTYH K MaTcpuajiamM

MIPEIOCTABIIETCS B TEUEHHE BCErO CEMECTpa M0 Mepe MPOXOXKACHUsI OCBOCHHUS MporpaMMsbl. Jloctym k

KaXXI0MYy BUIY pa60T 1 KOJIMYCCTBO ITOIIBITOK HAa BBIMTOJTHCHUEC 3aJaHHA TPECAOCTABIIACTCA OTPaHNYCHHOC

BpEMsA COIJIACHO PEriIaMCHTY AUCHUIIIIMHEIL, OHY6JII/IKOBaHHOMy B CUCTEMC NJUCTAHIIMOHHOI'O O6y‘{CHI/I${.

9



https://sziu-de.ranepa.ru/

[IpenoiaBaTens OIEHUBAET BHIIOJIHEHHBIE 00yJYaroIUMuUcs paboThl He no3aHee 14 pabounx aHEH mocie
OKOHYaHUS CPOKa BBITIOJTHEHUSI.

CchplIKa Ha SHGKTpOHHI)Iﬁ KypC 110 JUCHHUIINIMHE IPCACTABIACTCA B HA4aJIC 06y‘leHI/I${.

3 Marepuajibl TeKyLIEro KOHTPOJS YCHEeBAeMOCTHM M NPOMEKYTOYHOH AaTTecTaAllUuu
00y4Jaromuxcs

3.1 @opMbI 1 METObI TEKYLEr0 KOHTPOJISI yCIIeBA€MOCTH U NMPOMEKYTOUYHON aTTecTauuu
00y4Jarouuxcs

JI1s TeKymero KOHTpOJIs yCIIEBAEMOCTH MCIOJIB3YIOTCS YCTHBIM, IMCbMEHHBIN U IIPAKTUYECKUN
METOABI B popmMe orpoca, MPaKTHYECKUX 33JaHUH 1 KOHTPOJIBHBIX padoT.

dopma NpoMexXyTOYHON aTTeCTalluy M0 AUCLUIUIMHE 32 7 ceMecTp — Apyras opMa KOHTPOJIS.
Mertoa koHTposs — AuddepeHnpoBaHHbIN, OTMETKA BBICTABIISIETCS B BUJIE CPEIHEH OLIEHKHU, KOTopast
BBIBOJIMTCSI HA OCHOBE COBOKYITHOCTH TEKYIIUX OTMETOK, IMOJIyY€HHBIX 00YUJarOIIMMCS 32 CEMECTP.

dopma IPOMEKYTOUHOM aTTeCTaluy 110 AUCLHUILIMHE 3a 8 ceMecTp — 3Kk3aMeH. MeTo KOHTpOoIIs
— YCTHBIH, B popMe cobece1oBaHMsl, BKIIOUAET B ce0sl IPOBEPKY TEOPETUUECKUX 3HAHUM U IPAKTUYECKUX
HaBBIKOB B NHMCbMEHHOW ¢opme. [IpoMexyTouyHas aTTecTalMss MOXKET HPOBOAUTHCA YCTHO B
JOT/muchbMEHHO ¢ TIPOKTOPUHIOM/ TECTUPOBAHHE C IPOKTOPUHTOM.

[lpu peamuzamum npomexyrouHoi arrecraumd B OO/JJOT wMoryr OBITH HCIIOIB30BaHbBI
cieayromue Gopmbl:

1. Yerno B IOT - B popMe yCTHOTO OTBETA HA TEOPETHYESCKUE BOTIPOCHI M PEIICHHS 3a/1a4H (KEFicC).

2. Iucemenno B CJIO ¢ mpOKTOpUHIOM - B (pOpME MUCHBMEHHOI'O OTBETa Ha TEOPETUUYECKUE
BOIIPOCHI U pELIEHUS 3a7a4u (Keiica).

3. TectupoBanue B CJIO ¢ nmpokTtopuHrom. IIpomMeXyTOUHBI KOHTPOJBL IPOBOAMUTCA B BUIC
9K3aMeHa B (¢opMe HMHIUBUAYaJbHOM Oecelpl mpernojaBaTenss C KaxIpM oOyuarommmcs. [lpu
MIPOBEJICHUH SK3aMeHa CTyJIeHTaM IpearaeTcsi OTBETUTh Ha JBa TEOPETUUYECKUX BOIPOCA U BHIITIOJHUTH
7IBa MPAaKTUYECKUX 33aHUS B COOTBETCTBUU C MPOUIEHHBIMU TEMaMHU.

KpnTeplm ONCHUBAHUSA TEKYHICIro U MPOMEKYTOYHOI0 KOHTPOJIA AaTTECTAIIMMU 10 JUCHUIIJIMHE:

Ilokazatens KpI/ITepI/II/I OLICHUBAHUW A

5 (oTIM4HO)

JleMOHCTpHpYyeT TIyOOKOe M BCECTOPOHHEE IOHMMAaHUE COAEp’KaHUs
JTUCLUUIUIMHBL, CBOOOJHO ONEpPUPYET OCHOBHBIMU TOHATHSAMH U
TEOpeMaMH; CIIOCOOCH TNPHUMEHATh W3YyYCHHBIE METOJBl K PEIICHHIO
pa3HOOOpa3HbIX 3ajlay; CaMOCTOATENbHO H3Yy4aTh JOIMOJHHUTEIbHYIO
JTUTEPATypy U pacupsATh COOCTBEHHBIC 3HAHUS. [IpH BBITIOTHEHUH TECTa
ouenuBaercs 100-90% npaBMIIbHBIX OTBETOB CTY/ICHTA

4 (xoporio)

I[CMOHCTpI/IpyeT XOpOI_HI/Iﬁ YPOBCHb IIOHHUMaHHuA COACPIKaAHUMA
JAUCHUIUIMHBI, BJIAJACCT OCHOBHBIMHU MCTOAAMU W HHCTPYMCHTAPUCM,
IPpaBHUJILHO TIPUMCHACT TCOPCMbBI U CBOMCTBa Ipu  peIICHHUU 3aaa4v,
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CIOCOOCH K CaMOCTOSITENbHOU paboTe ¢ yueOHbIM MarepuaioM. llpu
BBITTOJTHEHUH TecTa onleHnBaeTcst 89-75% npaBuIbHBIX OTBETOB CTY/ICHTA

3 (y10BIETBOPUTENIHHO)

JIeMOHCTpUpYET YAOBIETBOPUTENIBbHBIN YPOBEHb YCBOCHMSI COAECPHKAHUS
JUCLUIUIMHBL, 3HA€T OCHOBHBIE OIPENIEJIEHUSI U TEOPEMBI, HO JOIYCKaeT
HETOYHOCTH B UX IIPUMEHEHUU; C 3aTPYIHEHUSMHU PELIAET HETUIINYHbIC
3aauu; TpeOyeT pyKOBOJCTBA MPHU BBIIOJHEHUH 3aJaHUH MOBBIILIEHHON
cioxkHoctu. lpu Beimonnennu tecta oneHuBaercs 74-50% npaBuiIbHBIX
OTBETOB CTYJEHTA

2 (HEeYZOBJICTBOPUTEIILHO)

JleMOHCTpHUpYET HEeIOCTaATOUHOE TOHUMAaHHUE CO/IEP)KaHUS AUCLUIINHBI;
HE BJIaJieeT HEOOXOUMBIM HAOOPOM 3HAHUIL; JOMYCKAET CYIIECTBEHHBIE
OWMOKM IMpU MNPUMEHEHUH METOJOB U TEOpeM; He CIOCoOeH
CaMOCTOSITENILHO PEIIaTh 1a)e TUIIOBBIE 3a1auu. [Ipyu BbIIIOJIHEHUY TecTa
oueHuBaercs 49% 1 MeHbllle IPAaBUIIbHBIX OTBETOB CTYAECHTA

3.2 OuenouyHble CpeaACTBA TEKYIIEI0 KOHTPOJIA YCIIEBAEMOCTH oﬁyqaloumxcn

Marepuaibl TeKyIero KOHTpOoJisi yceBaeMocTH 00y4aroluxcst

TunoBbie OLIEHOYHbIE MaTepHualJbl 10 TEME 1

Tect

1 BapuanT

1. CooTHecTH peICHUC 3a4a491 C OAHUM U3 BAPHAHTOB OTBCTOB

3aaya: BHIYMCIUTD ONPEAETUTENb MAaTPULIbI (I 0 1 )

1) -10 2) 0

—4

3) 10 4) 20

2. CootHecTHn peUiCeHUC 3aa4u ¢ OAHHUM U3 BApUAHTOB OTBCTOB

33.,[[21“1212 peUInuTbL HEPABCHCTBO

Dx<2 2)x=2 3) X <-2

_1|>0
X

4) x>-2

3. CooTHECTH PEeIICHHE 3a/1a4l C OJTHUM U3 BAPUAHTOB OTBETOB:

1 2
3anava: BBIYMCIUTD onpeAenurens A=—-1 0 3
-2 2 4
1)3 2) 12 3) 10 4) -12
4. CooTHeCTH pellieHue 3a7auu C OJHIUM U3 BApUAaHTOB OTBETOB
1 2 -3
3anava: BBIYMCIUTD panr Matpuitl A= |3 6 —9
4 5 —-12
1O 2)1 4) 3

5. CoOTHECTH penieHne 3aa4u ¢ OJTHUM U3 BAPUAHTOB OTBETOB
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33,[[3‘13 TPaHCIIOHUPOBATL MAaTPHUILY (
1

0 —
¢ 2)
1
1 0 0 2 -1
l)<0 1 0) 2) ( 0 )
0 0 1
-1 5 2 —2
3) <0 0 1) 4)( 0 —1)
1 2 -1 1 -5 -2

6. CooTHEecTH pPEIICHUE 3a1a4i C OJHHUM U3 BaApUaHTOB OTBETOB

. o (1 -1 (-1 0
3amaya: BBIIOJHUTE JeiictBue A-B, rme A = (2 3 ) uB = ( 0 1)

o ) 26 ) 3G ) 90 )
7.CO0TH€CTI/I peHIeHI/Ie 3a4a4u C OOJHUM U3 BapI/IaHTOB OTBCTOB

3anmayva: BBIIOJIHUTS AeiicTBue 2 A, rie A = (i _05)

23 20 6 0 2 -1 0 -1
1) (24 —25) 2) (8 —10) 3) (2 2 ) 4) (2 4 )
8. COOTHECTH pellIeHrE 3a/1a4¥ C OJJHUM U3 BaPUAHTOB OTBETOB
3amava: BeITOHUTH aeiicTBue 2AE-EA, rioe E — enuanynas matpuma, a A = (é i)
1 2 1 0 2 4 -2 —4
1) (3 4) 2) (0 —1) 3) (6 8) 4) (—3 —8)
9. CooTHecTH pelleHHE 3a/1a4U C OJHUM U3 BapUAaHTOB OTBETOB.
. (4 2) (2 0 6)
3amava: HaAWTU Pa3MEPHOCTH MPOU3BEACHHS MATPUI] . .

0 3/°\5 2 1
2x2 2) 4x4 3) 2x3 4) 3x2

10. CooTHecTH peHICHUC 3a1a4u ¢ OAHHUM U3 BApUAHTOB OTBETOB

1 1 1
3amava: HaWTH OOpaTHYIO MAaTPUILy K MaTpuile A = (1 -1 1)

3 2 1
-0,75 0,25 0,5 -0,75 05 1,25
1)< 0,5 -0,5 0 ) 2) < 0,25 -0,5 0,25)
1,25 0,25 -0,5 0,5 0 -0,5
1 1 1
-12 4 8 /3 /3 /3
3)( 8 -8 0 ) 4) 1/3 _1/3 1/3
20 4 -8
1 2/3 1/3
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2 BapuaHT

1. CooTHecTH pellIeHUE 3a/1a4 C OJHUM U3 BApUAHTOB OTBETOB

-1
3asaya: BBIYMCINTD ONPEAEIUTENDb MATPULIbI (3 3 )

1) 2 2) -2 3) 10 4) 16

2. COOTHECTH pELLIEHUE 331a4U C OJHUM U3 BAPUAHTOB OTBETOB
x 9

3ajaua: penmTh HEPABEHCTBO 1 3 <0

Dx<3 2)x=3 3)x<-3 4) x>-3

3. CooTHecTH penieHne 3a1a4u ¢ OJHUM U3 BAPUAHTOB OTBETOB:

1 1 -1
3ajaua:; BBIYUCIIHUTH ONPEICITUTENb: <1 6 —1)
2 2 0

1)3 2)12 3) 10 4) -12
4. CooTHECTH pELLEHUE 33/1a4 C OAHUM U3 BapUAHTOB OTBETOB

1 1 1
3ajaua; BBIYUCIIUTH PAHT MaTPUILl A = (1 -1 1)
3 2 1

1)0 2) 1 3) 2 4)3
5. CooTHECTH PCUICHUEC 3aa4YH C OOAHUM U3 BAPHUAHTOB OTBCTOB

3 11
3ajaua: TpaHCIOHUPOBATH MATPUILY <—3 2 0)
1 2 0

1 1 3 1 0 O
1) <O 2 —3) 2) (0 1 O)
0 2 1 0 0 1

-3 -1 -1 3 -3 1
3) < 3 -2 0 > 4) (1 2 2)
-3 -2 0 1 0 O

6. CooTHecTH peUICHUC 3a1a4i ¢ OAHHUM U3 BAPUAHTOB OTBCTOB

. o ) _(—1 0 _(2 5
3ajaua: BBIOIHUTH AeicTBUe A-B, rnie A = ( 7 1) uB = (0 _1)

2 0 -2 =5 -2 0 -5 0
1) (0 1) 2) (14 34> 3) ( 0 —1> 4) <—7 —1)
7.COOTHECTH pEeIlICHHE 3a]]a4i ¢ OJHUM U3 BAPUAHTOB OTBETOB

3amada: BBIIONHUTH AckicTBue -3A, e A = (; i)

—-13 =23 —-31 -32 3 6 -3 -6
1) (—33 —43) 2) (—33 —34) 3) (9 12) 4) (—9 —12)
8. CooTHecTH pelieHue 3a/1a4M ¢ OJJHAM U3 BapUAHTOB OTBETOB
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3amaua: BeIOHUTE AeiictBue AE+3EA, rioe E — equnnynas matpuia, a A = ( 0 2)

11
0 6 1 0 0 8 1 2

1) (—3 3) 2) (0 —1) 3) (—4 4) 4) (_1 z)

9. COOTHeCTI/I peIHeHI/Ie 3a4a4u C OJHUM U3 BapHaHTOB OTBETOB.

R 4 2\ (—10
3ajaua: HaAUTH Pa3MEPHOCTh MTPOU3BEJICHUS MATPUIL ( 0 3) . ( c )

1)2x2 2) 2x1 3) 2x3 4) 3x2

10. CooTHeCTH pelieHHe 3aJa4ul ¢ OJJHUM U3 BAPUAHTOB OTBETOB

-1 -1 -1
3ajava: HaWTH OOPATHYIO MATPUIY K MaTpuile A = (—1 1 —1>
-3 -2 -1

0,75 -0,25 -0,5 -0,75 0,5 1,25
1) ( -0,5 0,5 0 ) 2) < 0,25 —-0,5 0,25)
-1,25 -0,25 0,5 0,5 0 -0,5
1 1 1
-1 4 -8 /3 /3 /3
3)(8 8 0) 4) \1/3 _1/3 1/3/

20 -4 8
1 2/3 1/3

TumnoBble OLleHOYHBbIE MaTepPUAJIbI 110 TeMe 2
TunoBbie BONPOCHI /s onpoca 1o teme 2: CACTEMBI IMHEWHBIX

AJTEBPAMYECKHUX YPABHEHWH (MeTox npoBeaenusi: yCTHDIi/MHChMEeHHbIIH/TPAKTHYeCKHii)

1 BapuanT

1. YTouHuTe, MOXKET M paHT PacIIMPEHHON MaTPHIIbl ObITh MEHbBIIIE paHI'a OCHOBHOM MaTpHIIbI

CUCTEMBI JINHEHHBIX ypaBHEHUI?

2. YTOYHUTE, MOXKET JIU CUCTEMA UMETh POBHO 7 peleHui?

3. 3anummre ycinoBue comectHoctu CIIY.

4. YrouHure, MOXHO J1 MeTos Kpamepa nmpumeHsThes 1uisl perienns Heonpenaenéuupix CJIY?

5. YTouHuTe, MOKHO JIA CAEJIaTh OAHO3HAYHBIM BHIBOJ O ToM, uTo CJIY TONBKO HECOBMeECTHA,

€CJIN OIIPEACIINTCIIb OCHOBHBIH MaTpulbl CUCTEMBI PABCH Hy.TIIO()

2 BapuaHT
1. YTounuTe, MOXKET JIM paHT pacHIMpeHHON MaTpuilbl ogHOpoiHOM CJIY ObITh GoJblIe paHTa OCHOBHOM
MaTpPHILIbI.
2. YTouHute, MokeT i onpeaenéunas CJIY umers poBHO 2 perieHus..

3. 3anummTe ycaoBue onpeneéHHOCTH oaHopoaHoin CJIY.
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4. YTOo4yHMTE, MOYKHO JIU /171 perieHust HeonpeaenéHubix CJIY npuMeHsaTbcs MaTpU4YHbINA METO/.
5. Onpenenute MpaBUiIO AJIsI HAXO0XKIECHHS YUCIa CBOOOIHBIX HEM3BECTHHIX B HeonpeaeaeHubix CIIY.

TunoBble OleHOYHbIE MATEPUAJIBI 11O TeMe 3

Tecr
1 BapuanT
1. Onpenenuts 1uny Bektopa  d = {1; 2; 2}
1) 2 2) -6; 3)6; 4) 3
2. OIpeNeUTb CyMMY IABYX BEKTOpoB & = 37— J + 2k u b = —i + 2j + 3k
1){2;3;2} 2) {3;3;3} 3)7 4){2;1; 5}
3. OnpenenuTh CKaISpHOE MPOU3BeAeHHE BEKTOpoB  d = {3;1;4} u b= {1;2; 0}
1)5 2)11 3)1 4)6
4. OnpeenuTh BEKTOP, HE ABJISIOIIUICS OPTOM
1) {1;0; 0} 2) {1;1;1} 3) {0 557 n (%353
5. OmnpenenuTs py KakoM m  Bekrtopel d = {2;5; —1} u b= {m; 1; 7} oproronanbHb?
1) 0 2) 7 3)1 4) -1

6. ITpu kaxux 3Hauenusx (a; B) Bexropsl d = {2; a; —4} n b={-1;1; B} 6ynyt xosuTHHEApHbI?
1(-2;2) 2) (1;-1) 3)(2-2) 4) (-1;1)

7. OnpenenuTh OpH KaKOM 3HaY€HHU M BeKTOpel d = {2; 5; 27}, b= {m;1; 7} uc ={1;1;3}
OyIyT KOMIUIaHApHBI?

1)0 2) 1,75 3)-0,5 4)7

8. Cpeau nepeyncIeHHbIX CBOMCTB CMEIIAHHOTO IPOM3BEACHUS YKa3aTh JINIIHEE:

1) HEpaBEHCTBO TPEYroJIbHUKA 2) aHTUKOMMYTaTUBHOCTb 3) accounaTuBHOCTD

9. BriOpaTh pOCTPaHCTBO, KOTOPOE HE SIBJSIETCS €BKJIMIOBBIM

1) C[a,b] 2) R" 3) V" 4) Mmny,

10. OHpeI[eJ'II/ITB COOCTBEHHBIE 3HAYCHHUS JIMHEHHOTO Hp606p330BaHI/I$I, 3aIaHHOTO B HEKOTOPOM

010
0aszuce MaTpHIlei A=|-3 4 0 |.
2

-2 1
1) 0 2) 2 3)3 4) -1
2 BapuaHT
2. Onpenenuts AIMHY BeKTopa d = {4; —4; —2}
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1)2 2) -6 3)6: 4 3

2. OIpeNeUTb CYMMY ABYX BEKTOpoB 4 =1+4] u b =20—]+ 3k

1) {2;3;2} 2) {3;3;3} 3)7 4){2;1;5}

3. Onpenenurs CKaISpHOE MpousBeaeHue Bektopos d = {—1;2; -3} u b= {—4;0; 1}
15 2) 11 3)1 4)6

4. OnpenenuTb BEKTOP, HE ABIISAIOLUICS OPTOM

1) {0;~1; 0} 2) {1;1;-1) 3){0,6; 0; 0,4} DREIE
5. Onpenenuts Opy KakoM m  BekTopsl d = {—2;5; —1} u b= {4; m; 7} oproronanbHbI?
1) 0 2)7 3)1 4) 3

6. Ipu kaxux 3HaueHusx (o; B) Bexktopsl d = {a; —2;6}u b = {2; B; —12} OyIyT KOJUIMHEAPHBI?

1(-2;2) 2) (1;-1) 3)(2;-2) 4) (-1:4)

7. Onpenenuts IPU KaKOM 3HAYEHUHM M BekTOphl d = {—4; —5; —6}, b= {7;m;9} uc=1{1;2;3}
OyIyT KOMILUIAaHAPHBI?

1)8 2) 1,75 3)-0,5 4)7

8. Cpeu 1epeunciaeHHbIX CBOMCTB BEKTOPHOIO POU3BEICHUS YKa3aTh JIMIIHEE:

1) abcoroTHast OJHOPOIHOCTD 2) aHTHKOMMYTaTHBHOCTb 3) accoMaTHBHOCTh

9. BeiGparh MPOCTPaHCTBO, KOTOPOE HE SBISETCS HOPMHUPOBAHHBIM

1) C[a,b] 2) R" 3) V" 4) Mmn/

10. Onpenenuth cOOCTBEHHBIE 3HAYEHUSI JTMHEHHOTO MPeoOpa3oBaHus, 3aJaHHOTO B HEKOTOpPOM Oasuce

5 4 1
marpuneii A=|0 3 5 |

0 1 -1
2) 0 2) 2 3)3 4)5

TunoBblie OLleHOYHBIE MaTepHUAJIbI IO TeMe 4
KontpoabHnas padora no teme «KoMIiekcHbIe YHCIa)

1 BapuanT

(1+20)?-(2-0)?

1) BeinoaHuTs B alire0pandeckoit popme:
) P bopme: s 2

2) PemuTh ypaBHEHHUE:
7244z 429 = 0;

3) Pemruth reoMeTpuUeCcKu:
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2<|z| <3
—§Sargz<0'

4) Boimonuuts: V2 — 2i;

o 1+i)7
5) BbInosHUTH B MOKa3aTeibHON GopMme: (2/5—3) =
2 BapuaHT
1) BBINOIHUTE B TPUTOHOMETPHYECKO#H (hopMme: (1+ )%
2) Pemuth ypaBHEHUE:
z3—1=0;

3) Pemuth reomerpuueckn: |z —1—i| <1

4) Beimomnuuts: V4 + 41;

3

. (1+v3i)

5) BrInosHHUTE B IOKa3aTeNBLHOM opMme: TELE
=1

3 BapuaHT

. 3+i)2—(2-0)3
1) BeinoaHuTh B airebpandeckoi popme: %

(1+D)*+2+i
2) Pemuth ypaBHeHuUeE:
zt—1=0;

3) Pemuth reoMeTpUUYECKH:
{1 <zxz<4
lz| <1
4) BeImonHUTH B OKa3aTeNnbHOU opme : V—4;

(2+20)3
3-i)*

5) BBINOIHHUTH B TPUTOHOMETPUIECKO# hopme:

4 BapuaHT

1) BeimosmHuUTh B anredpanveckoii popme: %
2) Peminth ypaBHEHHE:

z2 + 6z + 13 = 0;
3) Pemmth reoMeTprueCcKu:

2<z| <3
4) BBITIOJTHUTE: V2v3 -2 i

. 1+0)*
5) BbInoaHHUTE B TIOKa3aTenbHOM hopme: )

(—v3+i)°
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S Bapuant

1) BeinosHUTh B airedpanveckoit popme: ﬁ +(2—-i)+x(4+30)

2) Pemuth ypaBHEeHME:

3) Pemuth reoMeTpUYECKHU:

{\/Z*Z_>3

s
largz| < "
4) BoIMOTHUTS: VY-8 —38i;

. (GON
5) BbInogHUTH B MOKa3aTeibHOU GopMme:

(V3-i)®

6 BapuaHT
1) Beinonnuts B anredpanyeckoii gopme: (3 — 4i) = (1 +1i)? + %

2) Pemuth ypaBHeHuUeE:

z2=2i+5=0;
3) Pemuth reomeTpuuecku:
lz—1| < 2
largz| <=
4
3
4) BBINOTHUTS: E — ? i
y (~14v3i)°
5) BbImosHHUTH B MOKa3aTebHON GopMme: Gt

7 BapuaHT

(3—4i)*(1+0)?

1) BeinoaHuTh B anrebpandeckoi popme: .y
L

2) Peminth ypaBHEHHE:
z3 4+ 27 = 0;
3) Pemmth reoMeTpryuECcKHU:

|z +i] > 2
largz| Sg

4
4) BBINMOIHUTS: /— \/2—5 + %i;

. 1+0)3
5) BbINOJIHWUTE B TIOKa3aTeabHOMN (hopme: —
=1

8 Bapuanr

1) BeinonnuTs B anredpandeckoii gpopme: (—i)?’
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2) Pemuth ypaBHEeHUE:

z* — 81 = 0;
3) Pemuth reoMeTpUUECKHU:
{ |z 4+ 2i| > 1
1< |Imz| <2
4) BBIMOTHUTS: V=1+i
5) BbimomHHUTH B OKa3aTebHOU GopMme: (@
" (2v/3-2i)

TunoBble OLleHOYHbIE MATEPHAJIBI 10 TEMe 5
Tecr
1 BapuanT
1. Onpenenuth, Kakoe ypaBHEHHE HE COOTBETCTBYET JIMHEHHOU opme

1)5x+y—-3z2=0

2)y=3x+2
Nx2=2-y
4)x = —4

2. OnpenenuTs KOOPAMHATHI BEKTOpa HOpMaJu, eciiu X + 2y — 3z = 4
Nn=1{1,273,4 2) n={1,23} Jn={1,2,-3,4} 4) n={1,2,-3}
3. OnpenenuTth, Kakasi U3 IEPEUUCIECHHBIX HIKE TOUEK TPUHAIIICKUT TIpsiMoit 2X-y=4

1) (1,0); 2) (0;4); 3) (1;-2); 4) (1;2)
y_+1

. X—3
4. OnpenenuTb KOOPAWHATHI HAIIPABIIAIOIIETO BEKTOPa MPSAMO T

1)s={23} 2)5={-23} 3ys={3,2} 4)5={-3:2}
5. Onpenenuts NpsAMYI0, NEPIEHAUKYISIPHYIO IpAMON~ 2x +y = 4
D2x—y=1 2)x+2y =2 3) 2x+y=4 Hx—-2y=1
6. OnpenenuTh II0CKOCTh, MapalIeNbHyI0 BektopaM a = {3,—1,4} u b= {—6,25}
Dx+3y=5 2)3x—y+4z=0 x—3y=2 Ndx+y—3z=2
7. OnpenenuTsb MI0CKOCTh, MapaJUIENbHYIO IIOCKOCTH 4x +y — 3z = 2
Dx=2 2)y+2z=3 x+y+z=4 4) 3y—3z—-6x=1
8. OmnpenenuTs IOCKOCTh, MapajuienbHyto ocu OZ
1) z=2 2) X+y=1 3) z=x+y 4) x+z=3
9. Onpenenuts paccrosiaue ot Touku M (1;0; -1) mo miockoctr ~ x — V14y + 7z = 10
N1 2) -7 3) 10 4) 2
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10. HaiiTi mI0cKOCTh, MPOXOISIIYIO uepe3 Tpu Touku M, (2; 1;0), M,(1; —1;4), M3(0;3;1)
1) 10x+7y+6z=27

2) 10x-7y+6z=0

3) 2x+y=3

4) 3y+z=0

2 BapuaHT

1. OnpenenuTh, KaKOE ypaBHEHUE HE COOTBETCTBYET JIMHEHHOM opme

1)x=\/§

2)x+2y=4
x—2y+3z=0
4)z=75

Dn={3-50 2)n={3-1} IJPn={3-1,-1} 4 n={13-1}
3. OnpenenuTtsb, Kakasi U3 NEPEUNCICHHBIX HUKE TOUEK HE MPUHAJJICKUT IJIOCKOCTH X + 2y — 3z = 6

1) (0;-1;2); 2) (1;1;-1); 3) (4;1,0); 4) (3;0;-1)

o x—=1 -2
4. OnpenenuTb KOOPAMHATHI HAIIPABJISAIOLIEr0 BEKTOPA MPSMO < = yT

1)§={3,2} 2)s5={-3,-2} 3s={2,-3} 4)5={2;3}

5. OnpenenuTts OpsMyro, MapauiebHYIO IpsAMON ~ x + 2y = 2

Dy+2x=2 2) x — 2y = =2 3) 2x -2y =1 N 2x—y=2

6. OnpenenuTh MIOCKOCTh, MApalIeNbHyIo0 Bektopam @ = {1,—1,0} u b= {-1,2,1}
Dx+y—z=5 2)x—y+4z=0 x—-3y—z=2 NA4x+y—3z=2
7. OnpenenuTh MWIOCKOCTh, MEPIEHANKYIISAPHYIO BekTopy a = {3,—1,4 }

H)—x—-y+z=1 2)x—y+z=2 3)3x—4y+2z=0 HNx+y+z=0

8. OmnpenenuTh MIOCKOCTh, HeMapaieabHyo ockoct OXY

1) 3z=6 2) Ox+0y+z=2 3) x=1 4) z=1

9. Ompenenuts paccrosiaue ot Touku M (1;1;4) mo rockocTn 2x+2y+z=5

nHo 2)-1 3)5 4)1

10. HaiiTi mI0cKOCTh, POXOASIIYIO uepe3 Tpu Touku M, (1; 0; 1), M,(1;1;0), M3(0;1;1)
1) X+y+z=2

2) X+z=2

3) x+y=1

4) X-y+z=2
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TunoBble OLleHOYHbIE MATEPHAJIBI 10 TeMe 6
Tecr
1 BapuanT
1. Yka3aTh, Kakoe U3 BBIpAXECHUN HE SBISETCA KBapaTUIHOU (HOpMOit
1) x2 — y?
2) 6xy
3)3x + 2y
4) x? + 3xy
2. Ykazarb, Kakoe U3 CIACAYIOINX YPaBHEHUH ONPEEIIsIeT SJUTUIIC
1) 16x2 +9y? — 64x — 54y — 161 = 0;
2) y=2x?—12x+ 14.
3) 16x? —2y? + 32x — 100y — 284 = 0;
4) y=-— $ +2x—7
3. OnpenenuTh THII KPUBOW BTOPOTO TOPSIIKA, 331aHHOTO B TIOJISIPHON CHCTEME KOOPIHHAT

_ 5
" 1-cosg

1) runepbomna 2) symrc 3) mapabona 4) OKpYKXHOCTb
4. OnpenenuTbh KAHOHUYECKOE ypaBHEHUE TUTIEPOOIIBI, €CIH €€ MOJIYyOCH PaBHBI

a=5 b=3

2 2y 2 2L
1)?+?—1 2)25 9—1 3)3 5—1 4)25+9—1
2 2
5. Onpenenutb SKCIEHTPUCUTET KPUBOU BUAA 316—6 - % =1
1)1 2) 0,75 3) 1,25 4)0

6. OnpenenuTh KBaJpaTHUHYIO (HOPMY, COOTBETCTBYIOLIYIO MaTpule A = (g 136)

1) 9x? + 6xy + 16y?

2) 16x? + 6xy + 9y?

3) 3x%+ 3xy + 4y?

4) 9x% — 3xy + 16y?

7. OnpenenuTh BEINYMHY SKCIIEHTPUCHTETa KpUBoi ¥ = 2x2 + 12x + 5

1) O 2)1 3) 1,25 4) 0,5

x2 yZ
8. OmpenenuTh pacCTOSIHUE MEXKIY (POKyCaMH KOHUKU T 1
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1) 8 2)4 3)5 4) 10

9. Cpenu npecTaBiICHHbIX YPAaBHEHUN yKa3aTh TO, KOTOPOE ONMKMCHIBAET BBIPOXKIECHHBIN CIy4ail KpUBON
BTOPOT'O NOPsAKA

1) x*+y?=4

2) y2=x

3)x2+y2=0

1

4) y=-
)y ==
10. Yka3aTh THIT KPUBOM, ACUMIITOTHI KOTOPOU 3aJlaHbl ypaBHEHUsIMH Y = +kx + k,

1) snmuric 2) mapabona 3) runepOoia 4) OKpY>XHOCTB

2 BapuaHT

1. YKa3athb, Kakoe U3 BHIPAKEHHUH He ABJIACTCS KBaAPATUIHON (HOpMOi

1) x% + 2y?

2) 4x3 + 2y?

3) 5xy

4) 6x% + 4xy + y?

2. YKa3aTh, Kakoe U3 CIeAYIOIMX ypaBHEHH OlpeeseT runepoony

1) 16x2 + 9y2 — 64x — 54y — 161 = 0;

2) y=2x?—12x+ 14.

3) 16x2 —2y? + 32x — 100y — 284 = 0;

4) y=——+2x—7

3. OHpeI[eJ'II/ITL THUII KpI/IBOﬁ BTOpPOTIO nopAaKa, 3aJaHHOTO B HOHﬂpHOﬁ CUCTCME KOOpAHAT
3

r= 2 — cosQ
1) runep6omna 2) snurnc 3) mapabona 4) OKpY>KHOCTh

4. OnpenenuTh KAHOHUIECKOE ypaBHEHHUE JUIHIICA, €CJIN €€ TIOJyOCH paBHBI a = 5, b = 3

x2 | y? x2_ ¥ _ 2 _y_ AR
1)?+?—1 2)25 9—1 3)3 5—1 4)25+9—1
5. Onpenenuts SKCUEHTPUCUTET KPUBOU BUIA y? = 6x
1)1 2) 0,75 3) 1,25 4)0
6. OnpenenuTh KBaIpaTUIHYIO (GOPMY, COOTBETCTBYIOIIYIO MaTpulle A = (4 ;52 )

1) 4x? —2xy + 25y?
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2) 25x% —2xy + 4y?
3) 4x? — 4xy + 25y?
4) 2x? —2xy + 5y?

7. OnpenenuTh BEIMYMHY SKCIIEHTPUCHTETa KpuBoil 4x2 + 8x + 4y? — 16y = 20

1) 0 2)1 3) 1,25 4) 0,5
8. OmnpenenuTs pacCcTOsIHUE MEXAY (POKycaMU KOHUKU % + 31]—2 =1
1) 27 2) 4 3)5 4) 10

9. Cpenu npeACTaBICHHBIX YPABHEHHUM YKa3aTh TO, KOTOPOE OMUCHIBAET BBIPOKACHHBIN ClTydail KpUBOM

BTOpPOI'O MopAaKa

1) x2—y%2=4
2) 2=yx
Hx2—y2=0

4) x = \/;
10. Yka3arh TN 3aMKHYTOH KPUBOM BTOPOIO MOPsIKa

1) smmuric 2) mapaboia 3) runepOoia 4) OKpYKHOCTh

Tunosble oLleHOYHBIE MaTepHaJIbI 10 Teme 7

YPABHEHHUE MPSIMOM B IMPOCTPAHCTBE. YPABHEHMSI ITOBEPXHOCTEM.
3AKVIIOYEHUE

Bomnpocel 11t ompoca (MeTo/] IPOBEACHHS TMChbMEHHBIN/ YCTHBII)

1 BapuanT

1. YkaxuTte cmocoObl 3a1aHusl MPSIMON B IIPOCTPAHCTBE?

2. 3anuIuTe yCcJIOBHE MapajuieIbHOCTH NPSMBIX B IIPOCTPAHCTBE.

3. [lepeuncnure, Kakue MOBEPXHOCTH 3aJJal0TCSI KBaIpaTUYECKUMHU (popMaMU B IPOCTPAHCTBE.

4. 3anumuTe ypaBHEHUE OJTHOMOJIOCTHOTO TUIIEpOO0IIOnIa.

5. 3anumure B 0011IeM BHJIE ypaBHEHUE duHIIcoua ¢ ieHTpoM B Touke C (1; -2;0).

2 BapuaHT

1. VkaxuTe crocoObl 3a1aHus MJIOCKOCTH B IPOCTPAHCTBE?

2. O0ObsicHUTE, TIOYEMY TIPSMYIO B TIPOCTPAHCTBE HEJB3s ONPENEIUTh C TIOMOIIBIO BEKTOpa
HOPMAaJIA U TOYKOM, MPUHAJUIEKAIEN ITON MPSIMOMN.

3. [lepeuncnure, Kakue MOBEPXHOCTH 3aJal0TCSI TMHEHHBIMU ()OPMAaMU B IIPOCTPAHCTBE.

4. 3anumunre YPaBHCHUEC SJINIUIITUYCCKOT'O napa60n0m[a.
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5. 3anummTe B 001IEM BH/IE YpaBHEHHE KPYroBOro KoHyca ¢ neHtpom B Touke C (-1;2;0).

KonTpoJsbHasi pabora no teme 7

1. Jaus Touku A (3,4,8), B (0,1,4), C (-1,2,2), D (2,0,1).

2. TlpoBepuTs, JiexKaT JIU 3TU TOUYKHU B OAHOM MIIOCKOCTH;

3. Boraucnute 00beM IpU3MBI,

4. Bpluucnuth pacctosiHue ot Touku A a0 miockoctu (BCD)

5. 3amucath ypaBHeHHe npsimoit BC

6. 3ammcarp ypaBHeHue miaockoctd ABC

7. Haiitu paccrostaue ot Touku D 110 miockoctu (ABC)

8. Haiitu yron meny pebpamu AD u BC

9. Haiitu yroa mexny minockoctsimu ABC u DBC

A B C D

Bapwuanr 1 (3,4,8) (0,1,4) (-1,2,2) (2,0,1)
Bapwuant 2 (0,0,0) (-1,-1,0) 0,1,1) (1,0,1)
Bapwuant 3 (1,-2,0) (2,2,0) (0,0,0) (-1,0,1)
Bapwuanr 4 (0,0,0) (0,2,0) (-2,0,0) (0,0,1)
Bapwuant 5 (1,1,1) (0,0,0) (1,0,-1) (1,1,-2)
Bapwuanr 6 (1.2.1) (1,-1,1) (2,0,-2) (1.1.-2)
Bapwuanr 7 (1,-2,1) (1,-1,-1) (2,0,-2) (1,1,-3)
Bapuant 8 (2,1,1) (0,1,-1) (1,1.-2) (2,0,-1)
Bapwuanr 9 (4,0,3) (3,2,1) (114 (-2,3,3)
Bapwuant 10 (2,0,1) (-1,2,2) (0,1,4) (3,4,8)

3.3 OneHOYHBIE CPEICTBA MPOMEKYTOUHOIH aTTeCTANMU 00YUAIOIMXCS
Tunosbie BONPOCHI, BLIHOCHUMbIe HA IK3aMeH MO IMCUHILIUHE «JIuHeliHas ajaredpa u
aHAJTUTHYECKAsl TeOMeTPHs»

Mampuybt u onpedenumenu

1. [MonsTrie matpuisl m*n. JlelcTBUsS HaA MaTpulaMu (YMHOXKEHUE Ha YHMCIO, CIOXKEHHE) U UX
CBOIICTBA.

2. YMHOXEHHE MaTPHIL.

3. TpancmoHupoBaHue MaTPHIL.

4. CpoiicTBa MaTpuIl. DKBUBAJICHTHBIE MPe0Opa30BaHUS MATPHII.

5. Onpenenuren.

6. CBoiicTBa OnpeIeITUTEIICH U METOJIbI HX BBIYUCIICHUN.

7. MuHOpHI 1 anredpandyeckue JOMONHEHUS. BrIunciieHne onpeaenuTes pa3iokKeHHEeM 10 CTPOKE

(cronoiry).
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8. O6patnas matpuia. Beraucienue.

9. Panr maTpuIbl.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24,
25.

26.
27.

28.
29.

Cucmemol TUHENIHBIX YPABHEHUI

[TonsATHE O cUCcTEMe TMHEHHBIX alredpanyeckux ypaBHEHUH.

VYcnoBue COBMECTUMOCTH (pa3pelMMOCTH) CHCTEMbl JUHEHHBIX ypaBHeHuHH (Teopema
Kponekepa-Kanennn).

Mertonpl peleHus onpeaesEHHbIX CUCTEM anredpandeckux ypaBHeHuil (Kpamepa, MaTpuyHBlid,
l"aycca).

Penienne npou3BOIBHBIX CHCTEM aIreOpandecKuX ypaBHEHHA.

Komnnexcnuie wucna

[ToHsITHE KOMITJIEKCHOTO YHUCIIA.

Monyib 1 apryMeHT KOMIUIEKCHOTI'O YHCJIa.

Anrebpanueckas (opmMa KOMIUIEKCHOTO 4Ymcia. JleHcTBHS HaJg KOMIUIEKCHBIMH YHUCIAMH B
anreOpandeckoit popme

Tpuronomerpuueckas Gpopma KOMIUIEKCHOr0 yncna. JlelcTBUS Hajl KOMIUIEKCHBIMU YUCIIaMU B
TPUTOHOMETpHUUECKON (hopme

[TokazarenpHas hopMa KOMIUIEKCHOTO YUCIIa

Jluneiinvlie npocmpancmea u ux npuUnNOHCceHUA

JIuneiinble npocTtpanHcTBa. OnpeneneHue. DJIEMEHTHI JIMHEHHOTO IPOCTPaHCTBaA.

Omnpeznenenue n-ro BekTopa (3nemMenTa). Onepanuu HajJl BEKTOPaMH.

EBknuaoBo npocrpancto. CkansgpHoe Mpou3BeeHne BeKTopoB. JlinHa BekTopa. Onpezenenue
yIJla MKy BEKTOPAMH.

VYcnoBre OpTOrOHAIBHOCTH JBYX BEKTOPOB. MEXaHNYECKUI CMBICII CKaJISIPHOTO TPOU3BEIECHUS.
VYcnoBue KOJUIMHEAPHOCTU JBYX BEKTOPOB. ['€OMETpUUYECKHI CMBICI ONPENEIUTENST BTOPOro
MOPSAKA.

BekropHoe nmpon3sBeieHre BEKTOPOB.

CMemaHHO€E TPOU3BEIEHUE BEKTOPOB.

dnemenmol ananumMu4ecKol zeomempuu

IIpsiMast Ha MIIOCKOCTH. Y paBHEHHUE NPSIMON B OTpE3Kax.

Hopwmanbhast ¢opma ypaBHeHHsS NpsiMOW. YTOin Mexay HpsMbIMU. PaccTosHue OT TOYKM /10
IPSIMOM.

KpuBblie BTOpOro nopsijika: OKpyHOCTb, 3JUIMIIC.

KpuBsbie Broporo nopsiaka: napadosa, runep0osia 1 uX reoMeTpuuecKre CBOCTBa.
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30. ITnmockocTh. YpaBHEHHE IUIOCKOCTH B OTpe3kax. HopmanbHas ¢popma ypaBHEHHS TIOCKOCTH.
31. IInmockoCTh 1 TpsIMasi B MPOCTPAHCTBE. YTOJ MEXKIY TNIOCKOCTSIMH. YTOJ MEXKAY MPSMBIMU.
Y2o0n mesrtcoy npamoii u nnockocmero.

32. IInockocTb. YpaBHEHHE INIOCKOCTH B OTPE3KaX.

33. HopmanbHast (opma ypaBHEHHS IUIOCKOCTH, YPaBHEHHE IUIOCKOCTH, MPOXOJAIICH yepe3 TpH
3aJIaHHBIE TOUKH.

34. IInockocTh U psAMasi B IPOCTPAHCTBE.

35. Yroa Mexy III0CKOCTAMU. YT MEXY MPSIMBIMH.

36. Yroa Mexy MpsiMOi U TIIOCKOCTBIO.

37. Kanonuueckue 1 napaMeTpuieckue ypaBHEHUs IPSIMOI.

38. LunmuHapruvecKue MOBEPXHOCTH.

39. Konycel

40. IToBepXHOCTH BpaIICHUSI.

41. KaHoHn4eckue ypaBHEHUs IOBEPXHOCTENW BTOPOTO MOPSAKA.
TunoBble KOHTPOJIbLHbIE 32/1aHUA HA IK3aMeH:

Pewits 3anauy:
1) Beruriciiuts HopMmy ||[3a — b, 7b — 2al||, eciu ||a]| = 2, ||b]| = 3, ¢ = g
2) BerunciauTs: V=8i:
3) MOKHO JIH [IOCTPOUTH Napailielenune/] Ha BekTopax: X =i— k; y= I—J—k
Z=7-2k.
4) OnpenenuTs TUI KPUBON M HANTH €€ XapaKTePUCTUKH

16x? — 9y2 — 64x — 54y — 161 = 0;

x 1 1 0 1
0y 0 0 1
5)Bbruucauts |0 1 z 0 1
111 a 1
0 00 0 b

2x —y=(-1,0,0)
6) Pemnth cucremy ypaBHeHuid (X + 2y —z = (—2,-2,1)
y+z=(-2,-5,0)

7) Jdoctpouts Gasuc 1o oproronansuoro x = {0;4; -1}, y = {4;1;4}

1 1 1
8) Haiitn obpaTHyro mMaTpuily, ecim A = (1 -1 1>.
3 2 1
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3 =2 1
9) Pemuth HepaBeHCTBO | 1 x —2[<0.
-1 2 -1
10) IIpoBeputh, aeKaT I TOYKU B OJHOM TIJIOCKOCTH, €CITH
A(2,1,-1), B(0,0,0), C(1,1,-1), D(3,2,-1).

%z% U IUIOCKOCTBIO 2X +y — 4z + 1 = 0.

11) Haliti yromn Mexy mpsiMoi % =

4 MeToanueckue yKazaHHus 1JIs1 00y4aIOIIMXCS 110 OCBOCHHIO I CUMIIJIMHbBI

[Tpuctymnas k nzydenuto nucuuruinabl OIl. 12 JIuneiinas anreOpa U aHaTUTHYECKAs T€OMETPHS,
CTYZIEHT JI0JKEH O3HAKOMUTBCS € COJepKaHueM aHHOoU «Pabouel yueOHOM porpaMMbl JTUCLMITIIMHBD)
C Te€M, YTOOBI IMETh YETKOE MPEICTABICHUE O CBOCH padoTe.

Paboueit nporpaMMoil TUCHUIUIMHBI IPEYCMOTPEHBI CIAEAYIOLUE BUABI ayJUTOPHBIX 3aHATUM:
JeKIUH, MPaKTUYECKUE 3aHATHUS, KOHTpPOJbHBbIE paboThl. Ha mnexkuusx paccMarpuBaroTcs Haubosiee
CJIO’KHBIA MaTepuasl JUCUMIUIMHBL. J[Js pa3BUTUS y CTYIEHTOB KPEaTHMBHOI'O MBILUIEHHS M JIOTUKU B
KOKIOM pa3jene IpeayCMOTPEHbl TEOPETUYECKHUE IOJOKEHUs, TpeOyroIue CcaMOCTOSTENIbHOTO
nokaszaTesberBa. KpoMe Toro, 4acTh TEOpPETUUECKOI0 MaTepraa MpeaoCcTaBiseTCsl Ha CaMOCTOSITENIbHOE
U3y4eHHE [0 PEKOMEHI0BaHHBIM UCTOYHHUKAM U1 (POPMUPOBAHMS HABbIKA CAaMOOOyUYEHHSL.

[TpakTryeckue 3aHATUS NPEAHA3HAYEHBI IS CAMOCTOATENbHOM pabOThl CTYIEHTOB 110 PELICHUIO
KOHKpEeTHbIX 3ajad. Kaxmoe mpakTHyecKoe 3aHSATUE CONPOBOXKIACTCS JOMALIHUMHU 33JaHUSMU,
BbIIaBAEMbIMH CTYJEHTaM JJIsl PEIleHUsl BO BHeaynuTopHoe Bpems. s popMupoBaHus y CTYJIEHTOB
HaBbIKa COBMECTHOM paboThI B KOJJIEKTHMBE HEKOTOPBIE 33JaHUs PEIIAIOTCS ¢ TIOMOIIBIO pa30MeHns Ha
IpyNIbl METOJOM MO3IOBOM aTaky.

Jl1st paboTBI € NEYaTHBIMU U 3JIEKTPOHHBIMU pecypcamu C3UY nmMeeTcss BO3SMOXKHOCTb AOCTYIA K
AJEKTPOHHBIM pecypcaM. Opranuzaiusi paboThl CTYJIEHTOB C 3JEKTPOHHON OMOIMOTEKONW yKa3aHa Ha
caiiTe HHCTUTYTa (CTpaHuIe caiita — «Hayunas Oubimorekay).

OOyuenue no aucuuiuinHe «JIuHelHas anrebpa M aHATUTHYECKas F€OMETpHUs» Mpearosaraer
U3y4YEeHHE Kypca Ha ayJAUTOPHBIX 3aHITUSX (JEKIUH, TPaKTUUYECKHE padOThl) U CAMOCTOATEILHOU pabOThI
oOyuatomuxcs. [IpakTnueckue 3aHATHS JUCUMILTUHBI «JIMHEelHas anreOpa U aHaJTUTHYECKas TEOMETPUS»
MIPEIIoJIaratoT UX NPOBEACHUE B pa3INUHBIX ()OpMax C II€JIbIO BBISIBJICHUSI IOJTyYEHHBIX 3HAHUN, YMEHUH,
HaBBIKOB M KomnereHiuil. C 1enplo olecrnedyeHus ycHemHoro oOy4yeHHsl OOydaromMicst JTOJIKEeH
TOTOBUTHCS K JIEKIIUH, TIOCKOJIbKY OHA SIBJISIeTCS BaKHEHIIel popMoii opraHu3anuu yueOGHoro npoiecca,
MTOCKOJIBKY:

— 3HAKOMHT C HOBBIM y4€OHBIM MaTepUaIoM;

— Pa3bACHACT y’—Ie6HBIe SJIEMCHTEI, TPYAHBIC JJI1 TIOHUMAHU A,
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— CHUCTEMaTH3UpYyeT y4eOHBII MaTepHal;
— OPHEHTHPYET B y4eOHOM TIpoIiecce.

Tlooeomoska k JIeKyuu 3aKI04YacTCd B CJICAYIOIIEM:

— BHAMATEJIBHO MTPOYUTANTE MaTepUaN MPEABLIYIICH JIEKIINH;

— y3HalTe TeMy MPEICTOSANICH JICKIMH (10 TeMAaTHYECKOMY ILJIaHy, 10 HH()OPMAIIHH JIEKTOPa);
— 03HAKOMBTECh C YU€OHBIM MaTEPHAIOM IO YYCOHUKY U yUEOHBIM ITOCOOUSIM;

— MOCTapanuTeCh YSICHUTh MECTO U3y4aeMON TEMbI B CBOCH TPOPECCHOHATLHOMN MTOATOTOBKE;

— 3aMUIIUTE BO3MOXKHBIC BOIIPOCHI, KOTOPBIC BHI 3313 IUTE JIEKTOPY HA JICKIUH.

Ilooeomoska k NpaKmu4eCKum 3aHAmusMm.

— BHUMATEJIbHO IpPOYMTAiTe MaTepual JIEKUHMH, OTHOCALIMXCS K JAHHOMY HPaKTUYECKYOMY
3aHSATHUIO, 03HAKOMBTECH C YYEOHBIM MAaTEPHAIIOM 10 YUCOHUKY M Y4E€OHBIM ITOCOOHSM;

— BBINUIINTE OCHOBHbBIC TEPMUHBI;

— OTBETbTE HA KOHTPOJbHBIE BONPOCHI MO TNPAKTHUUECKUM 3aHATUSAM, TOTOBBTECH JaThb
Pa3BEPHYTHIN OTBET HA KAX/bI U3 BOIIPOCOB;

— YACHUTE, KaKue Y4eOHbIC 2JIEMEHThI OCTAIMCH JUIsl BAC HESICHBIMU U I1OCTapalTech MOJyYUTh Ha
HUX OTBET 3apaHee (10 NPaKTUYECKOr0 3aHATHS) BO BpeMsI TEKYIIMX KOHCYJIbTaIMi penojaBaTeis;

— FOTOBUTBCS MOKHO HHAMBHUIYalbHO, MapaMH WIM B COCTaBe MaJOH TIPYIIBbI, HOCIEIHUE
ABISIIOTCS () (HEeKTUBHBIMU (pOpMaMU PaOOTHL;

— pabouasi mporpamMma JUCHMIUIMHBI B YacTH LieJed, MEepeyHIo 3HaHWM, YMEHHH, TEpPMHUHOB U
y4eOHBIX BOIIPOCOB MOKET OBITh MCIIOJIb30BaHA BAMU B KQUECTBE OPUEHTHPA B OpraHU3alMy 00yUYeHHUS.

Tlooeomoska k IK3AMEHY .

K sKx3ameHy He00OX0IMMO TOTOBUTCS 1[E€JI€HANIPABICHHO, PETYIIPHO, CHCTEMAaTHYECKH U C TIEPBBIX
nHeH OoOydyeHWs 1O JaHHOW JucuuIuinHe. B camMoM Hawane y4yeOHOro Kypca MO3HAKOMBTECH CO
cienyromei yaeOHO-METOIMUECKON TOKYMEHTAIIUEH:

— NPOrpaMMON JUCHUIUINHBL,

— MepeyHeM 3HaHUI U YMEHHM, KOTOPBIMH CTYACHT JIOJKEH BIIAJIETh;

— TEMATUYCCKUMU IIJIaHAMU J'IGKIII/IfI, MPAKTUYCCKUX SaHHTHﬁ;

— KOHTPOJbHBIMH MEPOITPHUATHUAMU,

— y4eOHUKOM, Y4eOHBIMH ITOCOOUSMU MO TUCIHIUIMHE, a TAKXKE 3JIEKTPOHHBIMU pECypcami;

— MepeyHEM BOIIPOCOB K 3K3AMEHY.

[Tocne »TOr0 y Bac MOMKHO CHOPMHUPOBATHCA YETKOE MpeAcTaBiIeHHe 00 00bEME U XapakTepe

3HaHUN U YMCHHﬁ, KOTOPBIMH HAOO 6y,Z[CT OBJIaACTh MO AMCHUIIINHE. CucTeMaTH4eCcKOe BBIIOIHCHHUE
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yqe6H0171 pa6OTLI Ha JICKOUAX W NPAKTHYCCKUX 3aHATUAX MMO3BOJIMT YCIICHIHO OCBOWUTH AUCHUIUIMHY U

CO3/1aTh XOPOIILYIO 0a3y JUIsl CIa4u SK3aMeHa.

5 YueOHasi JauTepaTypa M pecypcbl HH(OPMAIMOHHO-TEJEKOMMYHHMKAIIMOHHOMH CeTH
«HuTepHeT

OcHoBHasl JuTepaTypa
1. Jluneitnas anreOpa W aHaNUTHYECKas TEOMETPHs : YUYEOHMK W TIPAKTUKyM IS CPEIHEro
PO eCCHOHATBHOTO obpazoBanus / E. I'. IInorHukosa, A. TI. MBaHoB, B. B. Jlorunosa,
A. B. Mopo3osa ; mox peaakuueit E. I'. [TnotHukoBoit. — 2-¢ uzn. — Mocksa : M3narensctBo FOpaiiT,
2025. — 416 c. — (IlpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-18888-2. — Texkcr :
AIEKTPOHHBIN /! OO6pazoBarenpHas wiaropma Opaiit [caliT]. —

URL.: https://urait.ru/bcode/565953 (nara obOpamenus: 28.11.2025).

2. Cabwuros, U. X. JluneitHas anreOpa U aHAIMTHYCCKAs TEOMETPHS . yueOHOe MTOCOOHe JIIsl CPETHETo
npodeccuonansHoro obpazosanusi / M. X. CaburoB, A. A. MuxaneB. — 2-¢ W31d., UCIOP. U JOI. —
Mockga : UznarenbctBo FOpaiit, 2024. — 258 c. — (IIpodeccuonanbuoe obpazoBanue). — ISBN 978-
5-534-08942-4. — Tekcr : snextpoHHblii // OOpa3oBartenvHas miaatgopma FOpailt [caliT]. —

URL.: https://urait.ru/bcode/541268 (nata obpamenus: 28.11.2025).

Bce ucTOYHMKY OCHOBHOM JIMTEPATYPHI B3aMMO3aMEHSAEMBI.

JlonoIHUTeIbHAS JTUTEpaTypa
3. [Moranos, A. Il. JluneliHas anreOpa W aHAIUTHYECKas TEOMETPUS : YYEOHUK W TMPAKTHKYM IS
cpennero npodeccuoHanbHoro oopazoanusi / A. I1. [ToranoB. — Mocksa : 3narensctBo Opaiit, 2025.
— 310 c. — (IIpodeccuonansuoe odbpazoBanue). — ISBN 978-5-534-01061-9. — TekcT : 27€KTPOHHBIH
/I Obpa3zoBatenbHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/562326 (nata oOparieHus:
28.11.2025).
4. ITaxomosa, E. I'. Jluneiinas anreOpa u ananuthuueckas reomerpusi. COOpHUK 3a1aHuil | yUeOHUK ISt
cpennero mnpodeccuonansHoro obpazoBanus / E. I'. Ilaxomoma, C. B. PoxkoBa. — Mocksa :
WznarensctBo HOpaiit, 2025. — 110 c¢. — (IIpodeccuonansHoe obpazosanue). — ISBN 978-5-534-
08432-0. — Texker : snextpoHHbId // OOpa3zoBarenbHas mmaargopma IOpaiit [caiitr]. — URL:
https://urait.ru/bcode/561590 (nata obpamenus: 28.11.2025).
5. bypmuctposa, E. b. Jluneiinas anre6pa : ydeOHUK U MPAKTUKYM JJIsl CPEIHETO MPO(heCcCHOHATBEHOTO
obpazosanus / E. b. Bypmuctposa, C. I'. JIobanoB. — Mocksa : M3garensctBo FOpaiit, 2025. — 421 c.
— (TIIpodeccronanproe obpazoBanme). — ISBN 978-5-534-14055-2. — Tekcer : 31eKTpOHHBINA //

29


https://urait.ru/bcode/565953
https://urait.ru/bcode/541268

Oo6pazoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/562494 (nara oOpamieHus:
28.11.2025).
6. Pesanuenko, C. B. Ananutudeckas reometpus. [IpakTudeckuii Kype : y4eOHUK M TMPAKTUKYM IS
cpeanero npodeccuonanbHoro oopazosanus / C. B. Pesunuenko. — 2-e 3., ucnp. u gor. — MoOCKBa :
WznarensctBo FOpaiit, 2025. — 572 c¢. — (IIpodeccuonansuoe obpazoanue). — ISBN 978-5-534-
20815-3. — Texker : snektpoHHbld // OOpaszoBarenbHas minardopma FOpaiit [caiitr]. — URL:
https://urait.ru/bcode/578998 (nara obpamenus: 28.11.2025).
7. I'ncun, B. b. Maremaruka. [IpakTuky™m : y4eOHHK I CpeHETro MPo¢eCCHOHAIBHOT0 00pa3oBaHus /
B. b. T'ucumn, H. III. Kpemep. — Mocksa : U3natenbcrBo FOpaiit, 2025. — 202 ¢. — (IIpodeccronanpHoe
obpazoBanue). — ISBN 978-5-9916-8846-8. — Tekcr : anexTpoHHbIH // OOpazoBarenbHas miaTgopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/562342 (nara obpamenus: 28.11.2025).
HNuTepHeT-pecypcesl

C31Y pacnosjaraet JJOCTYIIOM Yepe3 calT HayuyHou OumbOmmorexku http://nwipa.spb.ru/

K CJICAYIOIINM MOAMUCHBIM 3JIEKTPOHHBIM pecypcam:
DNEeKTPOHHbIE YUeOHUKHU AIIEKTPOHHO - Onbnnotreunoit cuctemsl (ObC) «Aidyke»
DIIeKTPOHHBIE YYCOHUKHU IIEKTPOHHO — OnbnuoTeunou cuctemsl (ObC) «Jlanb»
DNEeKTPOHHbIE YUEOHUKHU IEKTPOHHO — OubimoreuHoi cuctemsl (3bC) «tOpaitit»
PexoMenayeTcs UConb30BaTh CAEAYIOUINI HHTEPHET-PECYPCHI
http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/files/chernyshov.pdf

6 MarepuajbHo-TeXHUYecKass 0a3a, MHPOPMALMOHHBbIE TEXHOJOTMH, NPOrpaMMHOe
o0ecnieyeHue 1 HHGOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI

Peanu3zanus nporpaMMbl JUCIUIUIMHBI TpeOyeT Haanuus yueOHoro kabunera «MareMaTH4eCKUX
JUCLUTITIUHY.

Obopyoosanue yuebnozo kabunema:

- TOCAJI0YHbBIE MECTA MO KOJHYECTBY 00YJArOIIUXCS;
- pabouee MecTo mpernoaBarens (CTo, CTy);
- KJIACCHAs JIOCKa C TpeMs pabournMU MOBEPXHOCTSAMHU.

Texnuueckue cpedcmea oOvyenus - npezenmayuonnoe 0bopyoosanue:

- HarJIsiAHBIEC TOCOOMsT Ha MH(POPMAIIMOHHBIX CTEH/IaX B ayIUTOPHH;
- HOyTOYK (KOMITHIOTEP) C JTUIEH3HOHHBIM ITPOTPAMMHBIM 00ECTICYCHUEM;
- MYJBTUMEIUATIPOECKTOP;

- KOJIOHKH.
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- IporpamMMHoOe obecrieueHne — 0(UCHBIN MakKeT, mIardopma A MPOBECHNUS OHJIAIH 3aHATHI.
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