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[TporpaMMy nuCHHMILTUHBI pazpaboTan 3aBeayromuid Kadeapoil, 1okTop ¢u3.-mar. HayK (Ipo-
deccop) ['ab6acos H.C. (Kadenpa maTrematuku, UHxeHepHO-CTpouTENbHOE OTAeneHne, HabepexHo-
yenHuHCKUN UHCTUTYT (punran) KOVY), NSGabbasov@kpfu.ru.

1. IlepeyeHb MIIAHUPYEMBIX Pe3yJabTATOB 00y4YeHHsI MO0 JUCHHUILUIMHE (MOIYJII0), COOTHECEH-
HBIX C IVIAHUPYeMbIMH pe3yJbTaTamu ocBoeHusi OIIOII BO

OOygaromuiicsi, OCBOMBIIHKA JUCHUIUIHHY (MOJIYJb), JOJDKEH 00JaaTh CIEAYIOMUMH KOMIIC-
TEHIUSMU:

Hudp Pacmmugposka
KOMIIeTeHIIUH npuodperaeMoii KOMIeTeHIIUN
OIlK-1 CriocoOeH MpuUMeHSITh (pyHIaMeHTalIbHbIE 3HAHUS, MOJyYeHHbIE B 00JacTU Ma-

TEMaTUYeCKUX W (WJIM) €CTECTBEHHBIX HAyK, U MCIIOJIB30BATh UX B MPodeccro-
HaJIbHOU ESITEIbHOCTU

OOyuaromuiicsi, OCBOMBIINN TUCHUTUIUHY (MOIYJIB):
JIOJDKEH 3HaTh:

- METOJIbl anredpsl U TeOMETPHUH, ONpPENEICHUsT U CBOWCTBA MAaTeMaTUYECKHX OOBEKTOB B
3TOU 00MacTH, (GOPMYITMPOBKU yYTBEPKIACHUM, METOJBI UX JIOKA3aTEIhCTBA M BO3MOXHBIC CEphl UX
IPUIIOKEHUH, CBSI3aHHBIX C MPUKJIAAHON MaTeMAaTUKON U MHPOPMATUKOM

JloJKeH ymeTs:

- pelaTh TUIIOBBIE 33/1a4M BBIYUCIUTEIBLHOTO U TEOPETUUECKOIO XapaKkTepa B 00JacTH anreo-
pBl U TEOMETPUU, OOOCHOBBIBATh YTBEPXKIEHHUS M (DAKTHI; MCIIOIB30BaTh (PyHIaMEHTaIbHbIC 3HAHUS
13 anredpbl ¥ FreOMETPUM I peLIeHHs TPO(EeCCHOHANBHBIX 33/1a4, CBA3aHHbBIX C IPUKJIAJHON MaTe-
MaTHKON ¥ HH(POPMATUKOH.

JlomKeH BhaJeTh:

- MaTCMAaTHYCCKUM aIIapaTomMm anre6p},1 1 IrCOMECTPUH, HABBIKAMH PCIICHHA HAYYHBIX U ITPAK-
THUYCCKUX 3aaad HpHKHaI[HOﬁ MaTEMAaTUKU U I/IHCI)OpMaTI/IKI/I, HCIIOJIB3YIOIUX allrapar ,HaHHOI>’I AucC-
OUITIIMHBI.

JlomkeH IeMOHCTPUPOBATh CIIOCOOHOCTH U TOTOBHOCTb:
- IPUMEHSATH PE3YNbTAaThl OCBOCHUS TUCIUILINHBI B TPOQEeCCHOHAIBHOMN 1eATeTHbHOCTH.
2. MecTo aucuuniaunsl (MoayJs) B ctpykrype OITIOII BO

Hannas nucuumuiiHa (MOyJb) BKItoueHa B 050k «bl. Jucuummunsl (Mmomymnu). O0si3aTenpHas
4acTh» OCHOBHOM npodeccuoHanbHol oOpazoBaTenbHol mporpammsl 01.03.02 "Tlpuknannas matema-
Trka 1 uHpopmatuka'. OcBauBaercs Ha 1 kypce B 1, 2 cemecTpax.

3. O0beM JUCHUILVIMHBI (MOAYJIsI) B 3aYETHBIX eIMHHMIAX ¢ YKa3aHHEM KOJIHN4YeCTBa YacoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 padoTy o0y4armolmxcs ¢ npemojaasaresneM (0 BHAaAM y4eOHBIX
3aHATHH) U HA CAMOCTOSAATEJIbHYI0 padoTy 00yUyaromuxcs

OO01mast TpyA0€MKOCTh AUCHIHUIUIMHBI COCTaBIseT 12 3aueTHBIX euHUIl Ha 432 vaca.

KonTakTHas padorta - 144 vaca, B TOM 4ucie JIEKIUH - 72 yaca, mpakTuyeckue 3anarus - 104 va-
ca, B TOM 4uciie — 32 Jaca B 3JIeKTpOHHOU (popme, mabopaTopHbie padoTh - ) 9acoB, KOHTPOIb CaMO-
CTOATENBHOU paboTHI - 0 4acos.

CamocrosrenbHas padora - 184 vaca.

Kontpons (3a4ér / sx3amen) - 72 vaca.

®opma IpOMEXYTOUHOTO KOHTPOJISI AUCLHUIUIMHBL: SK3aMeH B | cemecTpe; 3K3aMeH BO 2 CEMeCT-
pe.

4. CoaepkaHue TUCHHUINIMHBI (MOYJIs1), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jejiaM) ¢ yKa-
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3aHUEM OTBCACHHOI'0O HA HUX KOJINYECTBA aKAJCMHUYE€CKHUX YaCOB U BUA0B y‘lCﬁHbIX 3aHATHH

4.1 CTpykTypa M TeMAaTH4YeCKHI MJAH KOHTAKTHOH M CaMOCTOSITeJILHOI padoThl MO AUC-
nuInJnHe (MOIyJI10)

Bujanl 1 yachel
KOHTAKTHOM padoThl,
HX TPYA0EMKOCTh
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1. |Tema 1. DnemenTs! MuHElHOM anredpsl. | 1 4 4 8 0 9
5 Tema 2. DeMeHTHI BEKTOPHOI anreo- 1 4 4 6 0 10
PBL.
3 Tema 3. AHanmuTHYeCKasi TEOMETPHS Ha 1 6 5 6 0 10
MIOCKOCTH.
4 Tema 4. AHanuTHUECKas FEOMETPUSI B 1 4 4 6 0 10
[IPOCTPAHCTBE.
5. [Tema 5. KoMmruiekcHbie yncha. 1 4 4 4 0 9
6. |Tema 6. [lomrHOMBL. 1 2 2 0 0 9
7.|Tema 7. Teopus matpuil. 1 8 8 4 0 10
8. Tema 8. JIuneitHble (BEKTOPHBIE) TIPO- 1 4 4 0 0 9
CTpaHCTBA.
Tema 9. CucteMsl TMHEHHBIX anredpau- 0
9. lueckux ypaaenuii (CJIAY) (oOmras 2 8 8 0 24
TEOpHs).
10.Tema 10. EBKiIHI0BBI TPOCTPAHCTBA. 2 6 6 0 0 18
11.Tema 11. JIuneitHpie onepaTopsl. 2 12 12 0 0 36
12.[Tema 12. KBagpatuansie (OpMBI. 2 10 10 0 0 30
Hroro 72 72 32 0 184

4.2 ConepxxaHue IMCUMILIAHBI (MO1YJIsSA)

Tema 1. DaemenTsI JIuHeiiHOM anredpsl. (https://edu.kpfu.ru/course/view.php?id=2034)

Martpuiibl, YaCTHBIE BUABI MATPUII, ONEpPAIlMKd HAJ MaTpUIaMH (CIOXKEHHE, YMHOKEHHUE Ha YHC-
710, TUHEHAasi KOMOMHALIMSA MaTpHL], YMHOKEHHE MAaTPHIIbl Ha MAaTPHILy) U UX cBoMcTBa. Onpenenure-
T BTOPOTO M TpeThero nopsakoB. CpoiicTBa onpeaenuteneil. CHCTEMbI JIMHEHHBIX anredpandecKux
ypasuenuii (CJIAY). IIpasuno Kpamepa. Meton ["aycca

Tema 2. DieMeHThI BeKTOpPHO# anredopsl. (https://edu.kpfu.ru/course/view.php?id=2034)

BeKTOpBI 1 JIMHEHHBIC OorepanmMu HaJa HUMMH. bazuc BCKTOPOB HA INIOCKOCTH M B TPEXMCPHOM
MMPOCTPAHCTBC. KOOp,Z[I/IHaTLI BCKTOpa U TOYKH B HpHMOYFOHBHOﬁ CUCTCMC KOOpAUHAT. CKaHHpHOC )41
BCKTOPHOC IMPOU3BCACHUA BEKTOPOB, UX CBOﬁCTBa, BBIPpAXKCHUA B KOOpAWMHATAX U OCHOBHBIC ITIPUMCHEC-
HusA. CMeIIaHHoe MMPOU3BCACHUC BCKTOPOB, €TI0 CBOﬁCTBa, BBIPpAXKCHUA B KOOpAHWHATAX W OCHOBHBIC
IMIPUMCHCHUS.

Tema 3.

AHaIuTHYeCKas

reoMeTpus

Ha

IJIOCKOCTH.
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(https://edu.kpfu.ru/course/view.php?id=2034)

[TpsMas Ha TIOCKOCTH, BUJIbl ypaBHEHUH npsiMoil. OCHOBHBIE 3371a4y HA MPSIMYIO Ha IJIOCKOCTH.
Jluauun (KpuBbIe) 2-TO MOPSAKA: IUIUIC, TUnepOoa, napadona. BbIBoJ KaHOHUYECKUX YpaBHEHHHA U
u3yueHue ux coiicts. KacarenbHble kK TMHUAM 2-r0 nopsiaka. MccnenoBanue o0IIero ypaBHeHUs JIH-
HUH 2-T0 nopsiaKa npeodpa3oBaHUEM KOOPIUHAT.

Tema 4. AHaTUTHYECKAHA reoMeTpus B NMPOCTPAHCTBE.
(https://edu.kpfu.ru/course/view.php?id=2034)

[TonsiTe 00 ypaBHEHMSIX JMHUU U MOBEPXHOCTH. Y PABHEHUS IUIOCKOCTU U MPSIMOM B MPOCTPaH-
ctBe. OCHOBHBIE 337jaul Ha IJIOCKOCTh U IPSIMYIO B IPOCTpaHcTBe. LlMmmHapuyeckue, KOHUYECKUE
nosepxHoctu. IloBepxHocTH BpamieHus. CxxaTue U pacTsikeHue nopepxHoctu. KaHoHudeckue ypas-
HEHHS AJUTUIICON 1A, runepoonon1oB. ['eomerprueckue cBoiicTBa.

Tema 5. Kommutekcubie yucaa. (https://edu.kpfu.ru/course/view.php?id=2034)

Komnnexkcnoe uwmciio. KommiiekcHo-conpsk€aHoe uuciio. llone komruiekcHbix uucen. Kom-
IJIEKCHAs TUIOCKOCTh. MOAYNb M apryMeHT KOMIUIEKCHOTO 4yKcia. Anredpandeckasi, TpUrOHOMETpUYe-
CKas W ToKa3aTelbHast (JOpMbI KOMIUIEKCHOTO 4Yncia. Bo3BeneHne KOMIUIEKCHOTO YHCIa B CTEIICHb.
®opmyna Myaspa. U3BneueHne KopHsl U3 KOMIUIEKCHOTO YHCIIA.

Tema 6. Iloamuaomsbl. (https://edu.kpfu.ru/course/view.php?id=2034)

[Tonuuomsl. [lenenue nmonuHoMoB. IIpocTbie U KpaTHbe KOpHHU MojinHOMOB. HanGomnbmuii 06-
Ui genuTensb noauHoMoB. Teopema be3y. OcHoBHast Teopema anreOpbl moimHOMOB. KanHoHn4yeckoe
pas3iioKeHue MOJMHOMA HaJl M0JIeM KOMIUIEKCHBIX uyuces. KaHoHnyeckoe pa3ioKeHue MoJIMHOMa HaJ
MOJIEM BEUIECTBEHHBIX uKcel. Paznoxenne pamoHanbHOM qpody Ha MPOCTEUIIHE.

Tema 7. Teopust matpuu. (https://edu.kpfu.ru/course/view.php?id=2034)

Knaccugukarus marpun. MaTpuiis! crierinaabHoro Buaa. OCHOBHBIE ONEpaIiy HaJl MaTPUIIAMH,
UX CBOMCTBa. DjeMeHTapHble MpeoOpa3oBanus. [IpuBeaeHne MaTpuibl K CTylieH4aToMy BUIy. Mart-
pHIBI dJEMEHTapHBIX NpeoOpa3zoBaHuil. biaounsle MaTpunbl. Ilpsamas cymma matpur, e€ cBoiicTsa.
Onpenenureny BHICIIMX NOPSAIKOB, UX cBoMcTBa. Teopema Jlamnaca. Onpenenenne KBa3suTpeyrobHON
MaTpulbl. 3ajaya BeIYKMCIeHus onpenenuteneii. O6parnas matpuua. Kpurepuit oopatumoctu. CBoii-
CTBa 00paTHOM MaTpullbl, ee HeKoTopble mpuMeHeHus. [loctpoenue meronom I"aycca-Kopnana. JIu-
HelHas 3aBHUCHUMOCTh CTPOK (cTosionoB) marpuisl. Panr matpunsl. Teopema o 0a3uMcHOM MHHOpE.
Kputepuii BBIpOXKJIEHHOCTH MaTpULbl. PaHT MaTpulbl M 3JeMeHTapHble Mpeodpa3oBaHus. Beruncie-
HUE paHra. DKBUBAJICHTHbIE MaTPHUIIBL.

Tema 8. JIuneiinbie (BekTopHbIe) mpocTpancTia. (https://edu.kpfu.ru/course/view.php?id=2034)

Onpenenenne nuneHoro npoctpadcTBa (JIIT). Obmue cpoiicta JIII. JIuHeitHas 3aBUCUMOCTS.
Panr u 6a3a cucreMHbIX BEeKTOpOB. ba3uc u pazmepHocts. [Ipeobpa3zoBaHne KOOpAUHAT MPH Mepexoie
K Ipyromy Oasucy. Mzomopdusm JIII. Jluneitnsle mognpoctpancTBa. JIuHeiiHas o0osiouka, U ee pas-
MepHocTh. CyMMa, nepecedeHre JIMHEHHBIX moanpocTpancTB. [Ipsimas cymma noanpoctpaHcTs. Pas-
noxxenue JII1 B mpsiMyro cyMMy €ro noAnpoCTpaHCTB.

Tema 9. Cucrembl JUHEHHBIX ajqredpanyeckux ypasHenuii (CJIAY) (o0masi Teopusi).

OcHoBHble MOHATHS. CHUCTEMBI JIMHEHHBIX aNreOpanyecKux ypaBHEHUH ¢ KBaJpaTHOW HEBBIPOXK-
neHHoM Marpuueid. CucteMbl TMHEWHBIX anredpanyeckux ypaBHeHUH oOmiero Buna. Teopema Kpowne-
kepa-Kanemnnu. dyngamenTanpHas cucTeMa pelieHuid 0THOPOIHOM cucTtembl. OOIee pemeHrne oIHO-
POJHOM M HEOJTHOPOJHOM CUCTEM JIMHEHHBIX aIreOpanuyecKux ypaBHEHHH.

Tema 10. EBKIHI0BBI IPOCTPAaHCTBA.

[Tonsitue eBkimpoBa npocrpanctsa (EII). Ipocreiimue cBoiictBa npoussonbHoro ElIl. Teopema
[Mudaropa n ee o6ob6menne. IIporecc oproronanuzanuu. CBONWCTBA OPTOHOPMHUPOBAHHOTO Oa3uca.
Omnpenenurens ['pamma, ero cBsizb ¢ TUHEHHO-HE3aBUCUMOM cucteMoil BekTopoB EIl. Oproronansnoe
nornonHenue. M3oMophu3M KOHEYHOMEPHBIX €BKJIUIOBBIX MPOCTPAHCTB.

Tema 11. J/InHeliHbIe ONIEPATOPHI.
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Onpenenenne nuHeitHOTO omeparopa (JIO) m mpocreiimue coiictBa. Matpunia JIO. Matpuiist
JIO B paznuunbix 6azucax. JIIT oneparopos. Ymuoxenue JIO. O6pa3s u supo JIO. Anrebpa JIO, neii-
CTBYIOIIUX B OJHOM mpocTpaHcTBe. OOpaTHblil onepaTop. MHBapuantHeie noamnpoctpaHcTBa. Coob-
CTBEHHbIC 3HaueHus U cobctBeHHBbIE BekTOpbl JIO. Xapakrtepuctuueckuit nmoauHoMm. JIO mpocToii
cTpyktyphl. TpeyronsHas ¢opma marpunbl JIO. KopueBwie moanpoctpancta. XKopmanosa dopma
Matpuubl JIO. JIO B EIl. ConpsikeHHBbIN, HOpMaJIbHbIN, YHUTAPHBIM 1 CAMOCOIIPSKEHHBIN ONEPaTOPHI.
KBanpaTHblii KOpeHb U3 olieparopa.

Tema 12. KBagpaTuunbie ()OpMbl.

bununeitapie hopmbl (bD). Teopema emuncrBenHoctu b®. Matpuunoe npencraBieHue bd.
[IpeobOpaszoBanue marpuubsl b® npu nepexone k HoBomy 6azucy. Ksaaparuunsie ¢popmsl (KD) u ux
ceoiictBa. O6muit Bun K®. Kanonnueckuii Bua K®. 3akon unepruu. [Ipasuno Axobu. 3nakoomnpese-
nennsle K®. Kpurepuit CuibBectpa. CTpyKTypa CKaJIIpHOrO Npou3BeAcHUs B BemecTBeHHOM JIII.
K® B EII. Teopema o ctpykrype K®. IIpusenenne KO k riiaBHbIM OCSIM.

5. IlepeyeHb y4eOHO-MeTOAUYECKOr0 OOecneYeHus sl CAMOCTOSATeIbHOH padoThl 00y4a-
OLIMXCH 110 AUCUUIIMHE (MOIYJII0)

CamocTtosTenbHas paboTa 00y4aroImUXCsl BBIMOIHIETCS 110 3aJJaHUI0 U TPU METOJAUYECKOM PYKO-
BOJICTBE TIpEIoiaBaTessi, Ho 0e3 ero HemocpenACTBeHHOTro yyactus. CaMocTosTenpHas paboTa moapas-
JIeNAeTCs Ha CaMOCTOSITENIbHYI0 paboTy Ha ayAMTOPHBIX 3aHATHUAX U HA BHEAYIUTOPHYIO CaMOCTOS-
TenpHYI0 paboTy. CaMmocTosITeNIbHAs paboTa 00yUYarOMUXCsl BKIIOUYAET KaK MOJHOCTHI0 CAMOCTOSATEN b-
HOE OCBOEHUE OTIEIbHBIX TeM (pa3/esoB) AUCLUUIUIMHBI, TaK U MPOpabOTKy TeM (pa3ziesioB), OCBauBa-
€MbIX BO BpeMs ayJIuTOpHOU paboTel. Bo Bpemsi camocTosTenbHONH paboThl 00yUarOLIUeCs] YNTAIOT U
KOHCIEKTUPYIOT Y4eOHYI0, HAyYHYIO U CIPABOYHYIO JIUTEPATYPY, BHIIOJIHAIOT 33JaHUs, HAMPaBJICH-
HBIC Ha 3aKpEIUICHNE 3HAHUW W OTPaOOTKY YMEHHH W HABBIKOB, TOTOBSTCA K TEKYIIEMY M IPOMEXKY-
TOYHOMY KOHTPOJIIO O AUCLHUILINHE.

OpraHu3anus caMoCTOSTEIbHON pabOThl 00YJaIOLINXCsl PEriaMeHTUPYETCs HOPMAaTUBHBIMU J10-
KyMEHTaMH, y4eOHO-METOINYECKON JINTEpaTypoil U 3JIEKTPOHHBIMU 00pa30BaTEIbHBIMU PECYPCAMH,
BKJIKOYas:

[Topsimox opraHW3alil M OCYILIECTBICHHUS 00pa30oBaTeNbHON AEITETbHOCTH MO 00pa3oBaTelNb-
HBIM ITPOrpaMMaM BBICIIETO 00pa30BaHUS - MPOTrpaMMaM OakKaiaBpuaTa, MPorpaMMaM CIEIHAIATETA,
mporpaMMaM MarucTparypsl (YTBep:kIeH MpukazoM MuHucTepcTBa oOpa3oBaHHs W Hayku Poccuii-
ckort Denepannu ot 5 anpens 2017 roma Ne301)

[Tucemo MunucrepctBa oOpazoBanus Poccuiickoit @enepaunn Nel4-55-996un/15 ot 27 Hos0ps
2002 r. "O0 aKTUBU3ALMH CAMOCTOATENBbHOM pabOThHI CTY/IEHTOB BBICHIMX YU€OHBIX 3aBeIeHUN"

VYcraB ¢enepanbHOro rocy1apcTBEHHOIO0 aBTOHOMHOT'O 00pa3oBaTenbHOro yupexaeHus "Kazan-
ckuii (IIpuBomkckuii) dpenepanbHbI yHUBEPCUTET"

[TpaBuna BHyTpeHHEro pacnopsika (enepaabHOro rocyJ1apcTBEHHOIO aBTOHOMHOIO oOpa3oBa-
TEJNBHOTO yUpexkJIeHHs BhIcIIero npodeccruonansuoro oopazoBanus "Kazanckuii (ITpuBomxckuii) de-
JEpAbHBIN YHUBEPCUTET"

JlokanbHble HOpMaTuBHBIE akThl Kazanckoro (IIpuBomxkckoro) dhenepaabHOro yHUBEpCUTETA
6. @OH OLIEHOYHBIX CPEACTB M0 JUCHHUILIMHE (MOTYJII0)

@DOoH/I OLIEHOYHBIX CPEACTB IO IUCHUIUIMHE (MOAYIIO) BKJIIOYAET OLIEHOYHBIE MaTepHalbl,
HAaIMpaBJIEHHBIE HA TPOBEPKY OCBOCHUSI KOMIIETECHIINM, B TOM YUCJIE 3HAHWW, YMEHHUI U HaBBIKOB. DOH/T
OLICHOYHBIX CPEICTB BKJIIOYAET OLEHOYHBIE CPEJCTBA TEKYIIErO0 KOHTPOJISA U OLICHOYHBIE CPEICTBA
MIPOMEKYTOUYHOM aTTECTALUN.

B (onze o1eHOYHBIX CPEICTB CONEPKUTCA CleAyrolast HH(HOpMAIHsL:

— COOTBETCTBHE KOMIIETEHIMI MIaHUPYEeMbIM pe3yjbTaTaM OOy4eHHUs MO TUCHUIUIMHE (MOAY-
0);

— MHAUKATOPHI OLICHWBAHUSA C(HOPMUPOBAHHOCTH KOMITETEHIIUH;

— MeXaHU3M (POPMUPOBAHUS OLIEHKH IO TUCIHUIUIUHE (MOYIIIO);



— OIKCaHHE TMOPsAKA TMPUMEHEHUS M MPOLEAYPhI OLEHUBAHUS LI KAXKIOTO OLEHOYHOTO Cpe/l-
CTBA;

— KPUTEPUU OLICHUBAHUS JIJISI KQXKJJOTO OLIEHOYHOTO CPEJICTBA;

— coJiep’)KaHUEe OIICHOYHBIX CPEICTB, BKIIOYAs TPEOOBAaHHUS, MPEABIBIIEMbIC K JCHCTBUSIM 00Y-
YAOIIUXCs, IEMOHCTPUPYEMBIM pe3yJIbTaTaM, 331aHUsl PA3JIUYHbIX THUIIOB.

@DOH/I OIIEHOYHBIX CPEJICTB IO JAUCHHUILIMHE HaxomuTcs B [lpunoxkenuu 1 Kk mporpamme IUCIIH-
TUTUHBI (MOYJTIO).

7. IlepeyeHnb JuTEpPaTYyphbl, HEO0XOAUMOM JISI OCBOEHM S TUCUUIIJIMHBI (MOXYJIS)

OcBocHHE NUCHUTUIMHBI (MOYIISI) MPEAINONaracT u3ydeHne ydeOHoi nurepatypsl. Jluteparypa
MOXET OBITh JOCTYITHA OOYYArOITUMCS B OJHOM M3 JIBYX BapUAHTOB (JINOO B 000MX M3 HUX):

- B QJIGKTPOHHOM BH/JIE - Y€PEe3 AJIEKTPOHHBIE OMOIMOTEYHbIE CUCTEMbl HA OCHOBAaHUU 3aKIIIOUEH-
HbIX KOV noroBopos ¢ mpaBooOiaiaTensimu;

- B IeyaTtHOM Buje - B Oubnmoreke HUM KDY, Obyuaromumecs Moyq4arT y4eOHYIO TUTEPaTypy
Ha a0OHEMEHTE 110 YUTATEeILCKUM OWJIeTaM B COOTBETCTBUU C MTPABUIIAMHU TIOJIb30BaHUSI OUOIMOTEKOIA.

OJEeKTPOHHBIE U3/1aHUS JOCTYIHBI JUCTAHIIMOHHO U3 JIFOOOH TOYKM NMPH BBEACHUU O0y4aroIyM-
Csl CBOETO JIOTMHA U MapoJisl OT JUYHOIo KaOuHeTa B cucreMe "OneKkTpoHHbIM yHusepcutet". Ilpu uc-
[I0JIb30BaHUU N€YATHBIX U3AaHUN OMOIMOTEeUHBbIN (OHJ JOKEH ObITh YKOMIUIEKTOBAaH UMU U3 pacye-
ta He MeHee (0,25 sK3eMIuIsipa Ha KaKJA0ro 00ydarollerocs U3 4ucia JIML, OJHOBPEMEHHO OCYIIECTB-
JISIFOIIMX OCBOEGHHUE JTAaHHOM TUCIMITIIMHBI (MOYJIS).

[lepeuens yueOHOU AUTEpATYPHl, HEOOXOIUMOM ISl OCBOCHUS AUCHUILIUHBI (MOIYIs1), HAXOAUT-
cs B [Ipunoxxenuu 2 x paboueit mporpaMme TUCHUILUIMHBL. OH TOAJICKUT OOHOBJICHUIO MTPU U3MEHEHUH
ycnoBuit JoropopoB KOV ¢ mpaBoobnaaarensiMu 3IeKTPOHHBIX U3JaHUN U TPU U3MEHEHHH KOMILIEK-
toBaHus ¢poHoB Oubnmmuorekn HUYN KDV

8. Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOMH ceTu "UHTepHeT", He-
00X0AMMBIX /IVISI OCBOCHUS TUCHMILIMHBI (MOLYJIs1)

EqWorld Mup matemarndeckux ypaBHeHwui - http://eqworld.ipmnet.ru
Math24.ru Beicast maTematuka - http://math24.ru
EcrecTBeHHO-Hay4HBIIH 00pa3oBaTeNbHbIN mopTai - http://www.en.edu.ru

WHTepHeT-nopTan pecypcos mmo maremaruke - http://www.math.ru

9. MeToauyeckue yKa3aHus AJsl 00y4aIOLIUXCS M0 OCBOEHHUIO JUCHUIJIMHBI (MOIYJIs1)

Bua pador MeToanuyeckne peKOMeHIaluu

JIEKIIUU Ha nekuusix msnaraercs TeopeTuueckuii marepuain. [Ipuuém KOHCTIEKT JeKUui, ocTa-
IOINANCS y CTYICHTOB B PE3yJIbTaTe UX MPOCIYIINBAHUSA, HE MOXKET ITOJIHOCTBIO 3aMe-
HUTh Y4eOHUKA, €ro 1elb - (JOPMYIUPOBKA OCHOBHBIX YTBEPXKICHHUH U ONpeaeNeHUH.
[Tpociymmag JISKIHIO, CTYACHT JOJKSH 03HAKOMUTRCS ¢ 00JIee MOAPOOHBIM H3JI0KEHH-
eM MaTepuana B y4eOHHMKAaX W3 CIMCKAa OCHOBHOW U JIOMOJIHUTEIBHON IUTEPaTypHI.
Jlexumu MOTYT IPOBOAMTHCS KakK B TPAJUIMOHHOW (opMme B aylIUTOpUHU, TaK U JIH-
CTaHIIMOHHO, C MIPUMEHEHHEM COBPEMEHHBIX HU(POBBIX 00pPa30BATEIBHBIX TEXHOJIO-
ruii B komanae "Microsoft Teams".

MMPAKTUYCCKUC I/I3yquHe JUCHUIINIMHBI TOAPA3yMEBACT HE TOJIBKO OBJIAACHUC TCOPECTUYCCKHUM MaTeC-

3aHATHSI | pUATIOM, HO U TIOJIyY€HHE MPAKTHYECKUX HABBIKOB PEUICHHs 3a7ad Ha ayJUTOPHBIX
MPAKTUYCCKUX 3aHATUAX, JJIA Ooitee FHY6OKOFO IIOHUMAaHUA pa3aciioB TUCHUILIMHEI, a
Tak)Ke pPa3BUTHE aOCTPAKTHOTO MBIIUICHUS U CIIOCOOHOCTH CaMOCTOSITENIEHO JOKa3bl-
BaTh YaCTHBIC yTBepkIeHUs. [IpakTHuecKue 3aHATHS MOTYT MPOBOJMTHCS KaK B Tpa-
JUIIMOHHON (hopMe B ayAMTOPUH, TaK U JUCTAHIIMOHHO, C MPHUMEHEHHEM COBPEMEH-
HBIX H(POBBIX 00pa3oBaTEIbHBIX TEXHOJOTHI B KoMaH e "Microsoft Teams".



http://eqworld.ipmnet.ru/
http://math24.ru/
http://www.en.edu.ru/
http://www.math.ru/
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CaMOCTOSI-
TeJIbHAs pa-
oora

CamocrosTenbHas padoTa - 3TO BHJ 3aHSATHS, HA KOTOPOM OOY4YaIOIIMECs C OIpeie-
JEHHOM J0JIel CaMOCTOSITEILHOCTH BBIMOJHSIOT Pa3IMYHOrO pOJia 3aaHusl, TpuIaras
H€O6XOI[I/IMBI€ AJI1 OTOTO YMCTBCHHBIC YCUIIUA W MPOABJIAA HABBIKM CAMOKOHTPOJIA U
camokoppekiuu. CamocTosTeNbHas paboTa BKIFOYAET B Ce0s: M3YUYCHUE TEOopeTHYe-
CKOI'0 Marcpuajia 1o KOHCIICKTaM HGKI_[I/Iﬁ u yqe6HI/IKaM; BBIIIOJIHCHUEC ITHMCBbMCEHHBIX
JIOMAITHUX 3a/IaHUI; IOATOTOBKY K ayJUTOPHBIM KOHTPOJBHBIM pad0OTaM; MOATOTOBKY
K TEOPETUYCCKUM OIPOCaM Ha MPAKTUYCCKUX 3aHATHUAXK; TOJTOTOBKY K 3K3aMCHY.

IIMCBMCHHOC
JOMalIHEC
3aaHHC

JUi BBINOJIHEHUS IOMAIIHUX NPAaKTUYECKUX 33JaHUN 00ydaroluiicst TOMKEH MOBTO-
PUTh COOTBETCTBYIOIIMN TEOPETUUYECKUN MaTepHuall, BHUMATEIbHO, C BBIIOJIHEHUEM
BceX JeiicTBuil Ha Oymare, pa3o0paTh pelIEHHbIE HA ayJIUTOPHOM IPAKTUYECKOM 3a-
HATUU IPUMEPBI U NIOCIIE 3TOT0 IMPUCTYNUTH K PELICHUIO 3a]1a4, MPEAJIOKEHHBIX JUIs
caMocCTosTeNIbHOro pemieHus. [IpakTuueckue 3aiaHusi, BBIIOJHEHHbIE B ayAUTOpUH,
NpeIHa3HAYeHBI I YKa3aHUs OOIMIMX METOAOB PEIICHHS 33/1a4 ONPEeIEHHOTO THUTIA.
3aKpenuTh HAaBBIKH, MOKHO JIMIIb CAMOCTOSTENIBHO BBIIIOJHUB JOMAIIHUE MPAaKTHYE-
CKM€ 3a/JaHud. BblloHEeHHEe JOMalIHUX 3a/JaHUN NPOBEPSAETCS IMpernojaBaTesieM Ha
IPAaKTUYECKOM 3aHATUU. IIpu BBINOJIHEHUM MUCBMEHHOTO JTOMAIIHEro 3aJjaHus HeoO-
XOJJIMO TIPHJIEPKUBATHCS CISIYIOIUX MpaBWil: 1) 3amaHue JODKHO OBITH BBITOTHEHO
B OTAEJIbHOM YYEHHYECKOM TeTpaau C MOJSMHU HE MeHee 3 CM Ul 3aMe4aHuil Mperno-
JaBaTelis; 2) BHayaje YKa3bIBalOTCS Ha3BaHME AMCLMIUIMHBI, HOMEpa pellaeMbIX 3a-
nau; ©.M.0. cryaeHTa, BHIIOIHUBILETO paboTy, €ro HOMEp Irpymisl; 3) ycloBUs 3a/1a4
NEPENHCHIBAIOTCS MOJIHOCTHIO, 0€3 COKpaIIeHHsI CIIOB; IMPUBOIUTCS MOJIPOOHOE pere-
HUe 3a7a4y (4epTeX MU MOKHO BBIIOJHATH aKKypaTHO OT PYKH), B KOHIIE PELICHUs NPHU-
BOJIUTCS OTBET; 4) B pabOTy JODKHBI OBITH BKJIFOUSHBI BCE 33J1a4M, yKa3aHHbBIE B 3a7a-
HUM, CTPOTO 1O MOPSAKY HOMEPOB; 5) BHINOIHEHHAs paboTa caéTcs Ha MPOBEPKY; ec-
71 B paboTe MMEIOTCS OLIMOKH, CTYJEHT JOJIKEH BBIIIOJHUTH BCE TPEOOBaHMSI MPENo-
JlaBaTesl, U3JI0’)KEHHbIE B PELIEH3UU U cJjaTh paboTy ¢ UCIPABICHUSMHU Ha TTOBTOPHYIO
IIPOBEPKY; 6) HUKAKKE UCIIPABJICHUS B TEKCTE YK€ IPOBEPEHHOM pabOThl HE OIyCKa-
I0TCSI; BCE MCIPABIICHUS 3alMCBIBAIOTCA MOCJE PELIEH3UH MPENOaBaTeNsl ¢ YKa3aHUEM
HOMeEpa 3a/lauM, K KOTOPON OTHOCATCS JIONOJHEHUS U UCIIpaBJIeHUs; 7) paboTa MOXKET
OBbITH BBINOJIHEHA 3aHOBO B CIIy4ae BBISABJICHUS CEPhE3HBIX 3aMedaHuil u omubok. B
cllydae NMpUMEHEHHs B 00pa30BaTEIbHOM IPOLIECCe AMCTAHLUMOHHBIX O0pa30BaTENb-
HBIX TEXHOJOI'HH, 00yyaromuyecs: BBIIOIHAIOT 3aJaHie B IH(PPOBOM 00pa3oBaTEIbHOM
pecypce (https://edu.kpfu.ru/course/view.php?id=2034), B komanae "Microsoft Teams".

YCTHBIN
oIpoc

YCTHBIN ONpOC HA MPAKTUYECKOM 3aHSATUH MPEIINOIAracT Kak OMpoc TEOPETUYECKOrO
MaTcpualia 1o TEMC 3aHATUA, IPOBOAUMOI'0 B €T0 HAYAJIC, TaK U OIIPOC NPCAJIOKCHHBIX
npenoz(aBaTeneM HpaKTI/I'—IeCKI/IX n TeOpeTI/IquKI/IX 3anaHm71 I CaMOCTOATCIBHOT O
pCeHICHUA Ha ayAUTOPHOM NPAKTUICCKOM 3aHATHU. HpI/I MOATOTOBKEC K YCTHOMY OIIpO-
Cy TEOPETHMYECKOr0 MaTepHajia CIeIyeT OPUEHTHUPOBATHCS HAa KOHCIEKTHI JICKIUH, a
TAaK¥XEC y‘{e6HI/IKI/I N3 PCKOMCHAOBAHHOI'O CIIMCKA JIMTCPATYpPHI. Y cTHBIH OIIpoC MOKET
MPOBOAMTHCA KaK B TPAJUIIMOHHOM (hopMe B ayAUTOPUH, TaK U TUCTAHIIMOHHO, C MPHU-
MCHCHUCM COBPCMCHHBIX I_II/I(I)pOBLIX O6pa30BaTeJ'ILHBIX TEXHOJIOTUH B KOMaHIC
"Microsoft Teams".

KOHTPOJIbHAasA
pabora

[Tpu mOATroTOBKE K ayAUTOPHBIM KOHTPOJIBHBIM paboTaM ciieAyeT NOBTOPUTH COOTBET-
CTBYIOILIMI TEOPETUUECKUI MaTepHall, a TaKKe MPOCMOTPETh MPAKTUUECKUE 3aJaHus,
KOTOpBIE pa3dupanuch U pelIajuch Ha ayJUTOPHBIX 3aHATHSAX U Joma. [IpoBoautcs
KOHTpPOJIbHAS paboTa Mo WHANBUAYAIbHBIM 33aHUSIM, MIPEATOKEHHBIM IMperoaBaTe-
neM. BpeMms BbITTOTHEHUST KOHTPOJbHOM padoTel 1 wac 30 munyTt. KoHTpoasHas pabora
MOYET MPOBOAUTHCS KaK B TPAJIUIIMOHHON (hopMe B ayJUTOPUH, TaK U AUCTAHIIMOHHO,
C IPUMEHEHHUEM COBPEMEHHBIX IU(POBBIX 00pa30BaTEIbHBIX TEXHOJOTUI B KOMaHJE



https://edu.kpfu.ru/course/view.php?id=2034
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"Microsoft Teams".

9K3aMeH | DK3aMeH MOXET MPOBOJUTHCSA KaK B YCTHO-IIMCbMEHHOM (opMe 1o Ouseram, Tak U B
dbopMe MUCEMEHHOM AK3aMEHAIMOHHON paboThl. buiteT cogepuT aBa TEOPETUIESCKHIX
BOIIpOCA U IIPUMEP, BpeMsl Ha MOATOTOBKY K oTBeTy - 20 MunyT. ITucbmenHas sk3ame-
HaIMOHHAsA paboTa coaepxut 14 3amanuii, Bpems BoimonHeHus - 90 munyT. OnenuBa-
eTcs BJIaJIEHUE MaTepHuajoM, €ro CUCTEMHOE OCBOEHHE, CIIOCOOHOCTh MPUMEHSATh HYX-
HbI€ 3HAHUS, HaBBIKK M YMEHHUS IPU PELICHUM NPAaKTHYeCKUX 3anaHuil. [Ipu noaro-
TOBKE K cJjaueé 3K3aMeHa HEOOXOJMMO OIUPATHCS, MPEXk/e BCEro, Ha KOHCIEKTHI JIeK-
Il U1 pEeKOMEHIOBaHHbIE HCTOUYHUKU MH(OpMAINH, BeCb 00BEM PabOThI PEKOMEH Y-
eTcs paclpeeNaTh PABHOMEPHO IO JHSIM, OTBEAEHHBIM Ul TOJATOTOBKH K 9K3aMEHY U
KOHTPOJIMPOBATh Ka)/Iblii J€Hb BBINOJIHEHHs paboThl. B ciydyae npumeHenus B oOpa-
30BaTEIbHOM IPOIecce AUCTAaHIIMOHHBIX 00pa30BaTeNbHbIX TEXHOIOIUMN, 00yJaroue-
s caroT sK3aMeH B komane "Microsoft Teams".

10. Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOTHH, UCNOJIb3YyEMbIX MPHU OCYIIECTBJIEHHH 00pa-
30BaTEJIbHOI0 MpoLecca Mo JUCHUIIMHE (MOAYJII0), BKJIKYAs NepevYeHb NPOrpaMMHOro odecme-
YyeHUs1 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPU HEOOXOTUMOCTH)

[Tepeuens MHGOPMAIMOHHBIX TEXHOJIOTUN, UCTIONB3YEMBIX TP OCYIICCTBICHUN 00pa30oBaTeIIb-
HOTO TIpoIlecca MO JUCHUIUIMHE (MOJYJII0), BKIKOYAs MEPEYCHb MPOrPaMMHOTO OOCCIICUCHUS U WH-
(hOpMaITMOHHBIX CITPABOYHBIX CHCTEM, IpeacTaBieH B [Ipuoxkenun 3 k pabodeil mporpaMMe JTHUCITHU-
TUTHHBI (MOYJIS).

11. Onucanne MaTepUAJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOM /ISl OCylIeCTBJIeHUs 00pa-
30BaTEJIbHOIO NPoOLEcca M0 AUCHUILINHE (MOYJII0)

MatepuanbHO-TEXHUYECKOE obecrieueHrne 00pa30BaTeIbHOro Mpolecca Mo AUCHUTIINHE (MOAY-
JIF0) BKJTFOYAET B Ce0sI CIETYIOIINE KOMITOHEHTHI:

HOMCHI@HI/ISI JJIsA CaMOCTOSITEITbHOMN pa6OTI>I O6yanOHIHXC$I, YKOMIIJICKTOBAHHBIC CIICHHUATIU3UPO-
BaHHOI MeOesbl0 U OCHAIIEHHBIE KOMITBIOTEPHONW TEXHHKOW C BO3MOXXHOCTBHIO MOIKITIOYEHUS K CETU
"Untepuer" u obecrieueHHEM JOCTyINa B JJEKTPOHHYIO HH(GOPMAIIMOHHO-00PAa30BaTEIbHYIO CpEIy
KoY.

VYyeOHble ayTUTOPUU JJIs1 KOHTAKTHOM paboThl ¢ IpernojiaBaTesaeM, YKOMIUIEKTOBaHHbIE Clielua-
JTU3UPOBAHHON MeOENbIO (CTOJBI U CTYIIhS):
IlepedyeHs ayiuTopHii:
1.VueOnas ayquTopus A1s NPOBEACHUS 3aHATHH JEKIIMOHHOTO THIIa, CEMUHAPCKOI0 TUIA, IPYMIIOBBIX
Y MHAMBUYAJIbHBIX KOHCYJIbTALMM, TEKYILIETO KOHTPOJISI U TPOMEKYTOUHOM aTTeCcTaluu
OcHoBHOE 000pyOBaHUE:!
KomruiekT mebenu (mocagouHbIX MeCT) — 56 miT.
KommiexT mebenu (mocagouHbIX MECT) Juis penojanaTens — 1 mr.
Menosas gocka — 1 mr

12. CpeacrBa aganTtauuM NpenogaBaHMsA JHCHHUILUIMHBI K NOTPEOHOCTSAM 00y4aromuxcs
HHBAJIUAOB U JIUII ¢ OTPAHUYCHHBIMHA BO3MOKHOCTAMMU 3/10POBbA

[Tpu HE0O6X0AUMOCTH B 00pa30BaTEIHHOM IMPOLIECCE MPUMEHSIOTCS CIENYIOUINe METOAbl U TeX-
HOJIOTUH, OOJeryaroniye BOCpusaTHe WHGOOpPMALMK 00yJaroMMICS MHBAIHIAMU U JTUIIAMHU C OTpa-
HUYEHHBIMU BO3MOXXHOCTSIMHU 3JI0POBBSI:

- cO3JaHNe TEKCTOBOM BEpCHHU JHOO0r0 HETEKCTOBOIO KOHTEHTA JIJISi €r0 BO3MOXKHOTO mpeodpa-
30BaHMs B aIbTEPHATUBHBIC (POPMBI, YIOOHBIE IS pa3IMUHBIX M10JIb30BaTENCH;

- CO3/laHWEe KOHTEHTa, KOTOPBIA MOXKHO MPEACTABUTH B PA3IMUYHBIX BHIAX 0€3 MOTEPU JaHHBIX
WIH CTPYKTYPBI, IPEAYCMOTPETh BOZMOKHOCTh MacIlITAOMPOBaHUS TEKCTa U U300paxkeHuil 0e3 nmotepu




KauecTBa, IPEAYCMOTPETh JOCTYITHOCTh YIPaBIECHUS KOHTEHTOM C KJIaBUATYpHI;

- CO3JJaHME BO3MOXKHOCTEH I 0OydaroUIMXCsl BOCHPUHUMATH OJHY U Ty K€ MHPOpPMALUIO U3
pa3HBIX MCTOYHHKOB - HANpUMep, TaK, YTOOBI JIMLA C HAPYUICHUSAMH CIIyXa MOJIy4aau HH()OPMAIUIO
BHU3YyaJIbHO, C HAPYLICHUSAMU 3PEHHUS - ayAUAIILHO;

- IPUMEHEHHE MPOTrPAMMHBIX CPEICTB, 00ECIEUMBAIOIINX BO3MOKHOCTh OCBOEHHSI HAaBBIKOB U
YMEHUH, GOPMUPYEMBIX TUCIHILIMHOMN, 38 CYET aIbTEPHATHUBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYallb-
HBIX J1JAOOPaTOPHH U CUMYJISILIUOHHBIX TEXHOJIOTUI;

- IPUMEHEHHUE AUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUH AJIs NepeJadyd HHpopMaluu, op-
raHW3alUU Pa3IMYHbIX (OPM MHTEPAKTUBHOM KOHTAKTHON paboTHl 00ydYaromerocs ¢ mpenojaBare-
JeM, B TOM 4Hclieé BEOMHApPOB, KOTOPbIE MOTYT OBbITh MCIIOJB30BaHbl Ul MPOBEJECHUS BUPTYaIbHbIX
JEKIMA C BO3MOKHOCTBIO B3aUMOJICHCTBUS BCEX YYACTHUKOB JMCTAaHIIMOHHOTO OOYyYeHHs, MpOBEe-
HUSl CEMUHAPOB, BHICTYIUIEHUS C JOKJIQJAaMU U 3aILUThI BBIIOJIHEHHBIX paboT, IPOBEAECHUS TPEHUHIOB,
OpraHu3aIMH KOJJICKTHBHOMN paboThI;

- IPpUMCHCHUC NUCTAHIITMOHHBIX O6pa3OBaT€JII>HI>IX TEXHOJIOT Uit AJIs OpraHru3alrn q)OpM TCKYyLIC-
ro v IMIPOMEKKYTOUYHOTI'O KOHTPOJISA;

- YBEJIMUYEHHE MPOJIOJHKUTENIBHOCTU Cjaud 00y4aroMMCsl HHBAIMIOM WJIM JIMIIOM C OTpaHUYeH-
HBIMH BO3MO>XHOCTSIMHU 370POBBSI (JOPM MPOMEKYTOUYHOM aTTECTAIIMU 110 OTHOIICHUIO K YCTaHOBIJICH-
HOH IIPOJOJDKUTEIBHOCTH UX CHAYM:

- IPOJOJDKUTEIBHOCTH CIauyl 3a4éTa WM 3K3aMeHa, MPOBOJAMMOrO B IMHChbMEHHOW (opMme, - He
6onee ueM Ha 90 MHUHYT;

- NPOJODKUTEIIBHOCTU HMOJATOTOBKHM OOY4YarOLIErocss K OTBETY Ha 3a4€Te WM JK3aMEHeE, IPOBO-
JIMMOM B YCTHOH (opme, - He Oonee yem Ha 20 MUHYT;

- IPOJOKUTEIFHOCTH BBICTYILICHUSI 00YYarOIerocs Mpy 3alluTe KypcoBOr paboThl - He Oolee
4yeMm Ha 15 MUHYT.

[Tporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBaHusMH PI'OC BO u yyeOHBIM IUIAHOM IO
HanpassieHuto 01.03.02 "[Ipuknaagnas MaTemaTrka 1 MHQopMaTHka'
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COJEPKAHHUE

1. COOTBETCTBUE KOMNETEHLUI IIAHUPYEMBIM PE3YJIbTATAM OBYUEHUS
MO JUCHUILIMHE (MOYJIIO)

2. AHAUKATOPHI OIEHUBAHUS CO@OPMUPOBAHHOCTH KOMITIETEHITAM

3. PACITPEJEJIEHHUE OLHEHOK 3A ®OPMbI TEKYIIEI'O KOHTPOJIA "
IMPOMEXYTOYHYIO ATTECTAIIIO
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1. CooTBeTcTBHE KOMIIETEHUMH IVIAHUPYEMbIM Pe3yJibTaTaM 00y4YeHHs 10 AUCHUIJINHE (MOAY-

JI10)

Kox u naumenoBa-
HHE KOMIEeTEeHIINHN

NHaukaTopbl 10CTHKEHUST KOMITe-
TeHUMH AJIA JAaHHOH JTUCHUILJINHBI

OueHovHbIe CPeACTBA TEKYIIET0
KOHTPOJISA M IPOMEKYTOUYHOM aT-
TecTAUHU

OIIK-1-  cmocoben
NpUMEHATh  QyHIa-
MEHTAJIbHBIC 3HAHUS,
MOJTyYeHHbIE B 00Ja-
CTH MaTeMaTHYECKUX
u (WIM) ECTECTBEH-
HBIX HAyK, ¥ HCIOJIb-
30BaTh MX B mpodec-
CUOHAJIBHOU nesi-
TEJBHOCTH

3HaTh METOJbl aNredpbl U FEOMETPUH,
OIIpeJIeJIEHUs] U CBOMCTBA MaTeMaTHye-
CKUX OOBEKTOB B 3TOH oOmacTtu, ¢op-
MYJIHPOBKH YTBEPXKICHUH, METOIbl UX
JI0Ka3aTeNbCTBA U BO3MOXKHBIE C(epbl
UX HPUIIOKEHUH, CBA3AHHBIX C IPHU-
KJIQJIHOM MaTeMaTHKOW M WH(pOpMaTH-
KO

YMeTh pemiath THUIIOBBIE 3aa4d BBI-
YUCIUTEIBHOIO U TEOPETHUYECKOro Xa-
pakTepa B 00JacTU anreOpbl U reoMeT-
puM, OOOCHOBBIBATH YTBEPXKIEHHUS U
(axThI; MCIIOIB30BATh 3HAHHUE ANTeOpHI
U FeOMEeTpUH Ul peleHus npodeccu-
OHAJIBHBIX 3a/1a4, CBS3aHHBIX C TpH-
KJIaJIHOM MaTeMaTHKOW M uHpopMaTH-
KOU

Buasers MareMaTHUECKUM amnmnapaTom
anreOpbl U TeOMETPUH, HaBBIKAMH pe-
IIEHUs] HAYYHbIX U MPAKTUYECKUX 3a7a4
MPUKIIAQTHON MaTeMaTHKu ¥ HH(OpMa-
TUKHU, UCTOJB3YIOIIUX amnmapar JaHHON
JVCIUTUTAHBI.

1 cemecTp 00yuyeHus.

Texkyuuii KOHTPOJIb:

1. YcTHBIN ompoc 1o Temam: 3Jie-
MEHTBHI JIMHEWHOW ayreOphl; dJie-
MEHTBI BEKTOPHOW anreOpswl; aHa-
JUTHYECKas T€OMETPUS Ha TIOCKO-
CTH; aHAJUTUYECKass FeOMETpusl B
MPOCTPAHCTBE; KOMIUJICKCHBIE YHC-
Ja; TOJUHOMBI; TEOpUs MAaTpHILI;
JUHEHHbIE (BEKTOPHBIE) MPOCTpaH-
CTBa.

2. [luceMeHHOE oMallTHEe 3a/1aHKe
II0 TE€MaM: DJJIEMEHTHl JINHEWHOU
anreOphl; AJIEMEHThl BEKTOPHOU
anreOppl; aHaJUTUYECKas T'€OMET-
pHs Ha TUIOCKOCTH; aHATUTHYeCKas
reOMEeTpUsl B MPOCTPAHCTBE; KOM-
IUIEKCHBIE YHUCIIA; TIOJTUHOMBI; TEO-
pusi MaTpul; JIMHEHHbIE (BEKTOp-
HbI€) TPOCTPAHCTBA.

3. KonrtponbHas paboTa 1mo temam:
JJIEMEHTHl  JIMHEHHON  anreOpsl;
JJIEMEHThl BEKTOPHOW  anreOphl;
aHaJIUTUYeCcKass TeoMeTpus  Ha
IUIOCKOCTH; aHaJIMTUYECKas Teo-
METpUs B TMPOCTPAHCTBE, KOM-
IJIEKCHBIE YKCIIA; TTOTUHOMBI.
IIpomexxyTouHass  aTTecTalMsA:
OK3aMeH, KOHTPOJIbHBIE BOIIPOCHI.
2 ceMecTp 00y4eHHUSI.

Texkymuii KOHTPOJIb:

1. YcTHBIM ompoc MO TeMam: CH-
CTeMbl JTMHEHHBIX alreOpandecKux
ypaBHeHuit (CJIAY) (ob6mast Teo-
pusi); €BKIHIOBBI TMPOCTPAHCTBA;
JMHEHHBbIE OIepaTopbl; KBajpa-
THUYHBIE (POPMBI.

2. [IncpMeHHOE noManIHee 3aaHue
M0 TeMaM: CHCTEMbI JTMHEHHBIX aj-
reOpandeckux ypasHenuit (CJIAY)
(obmiass Teopus); €BKIHUIOBBI MPO-
CTpaHCTBA; JHHEHHbIE ONEepaTophl;
KBaJ[paTU4HbIE (DOPMBI.

3. KontposbHas pabora 1o temam:.
CHCTEMBl JIMHEHHBIX anreOpanye-




ckux ypaBHeHuit (CJIAY) (oOmas
TEOpusl); EBKIHUJOBBI IPOCTPaH-
CTBa; JJMHEHWHBIC ONIEPATOPHI.
IIpomexxyTouHast aTTeCTALMS:
DK3aMeH, KOHTPOJIbHBIC BOTIPOCHI.




2. UHauKaTopbl OleHUBAHUS C(POPMHUPOBAHHOCTH KOMIIeTEHIN i

Kommneren- 3auTeHo He 3auTeno
s Bbicokuit  ypo- | Cpennuii  ypo- | Huskmii  ypoBennb | Huske  moporosoro
BeHb (OTJIMYHO) | BeHb (XOPOIIO) (ynoBJyieTBopH- YPOBHSI  (HeyOBJIe-
(86-100 6amnoB) | (71-85 6a110B) | TEJIBbHO) TBOPUTEJIBHO)
(56-70 6a/1;10B) (0-55 6as1oB)
OIIK-1 3HaeT  MeTOAbl | 3HAET OCHOBHBbIC | 3HAET  HEKoTophie | He 3HAaeT OCHOBHBIE

anreOpel U Treo-
METpHUH, OIlpee-
JICHHUSI ¥ CBOMCTBA
MaTEMaTHYSCKUX
00BEKTOB B DTOH
obnactu, opmy-
JUPOBKH  YTBEpP-
JKICHUH, METOBI
UX  JIOKa3aTelb-
CTBAa U BO3MOX-
Hble cdepbl  HX
IIPUIIOKEHUH,

CBSI3aHHBIX c
IIPUKIIAJHON Ma-
TEMaTUKON U HH-

METOABl aNreOpsI
u TEOMETPHH,
ompeNeNcHUusT |
CBOICTBAa Marte-
MaTHUYECKHX O0b-
€KTOB B 3TOH 00-
nact, (hopmynu-
POBKH YTBEpXKJIc-
HUM, METOJbl HUX
JI0Ka3aTeIbCTBA U
BO3MOJKHBIE ce-
pBI WX TPHUITOKE-
HHH, CBSI3aHHBIX C
MIPUKJIAJHON Ma-
TEMaTUKOU U WH-

METO/Bl anreopsl u
FEOMETpUH, OIpee-
JICHUS W CBOMCTBa
MaTeMaTUYECKUX
OOBEKTOB B JTOH
obmactu, Qopmynu-
POBKH  yTBEpxK[e-
HHUIH, METOABI UX JI0-
Ka3aTelIbCTBA u
BO3MOXKHBIE c(hepsl
1704 NPUIIOKECHUH,
CBS3aHHBIX C TpHU-
KJIAJIHOM MaTeMaTH-
KOl u wuHpopmaTH-
KoM

METO/Abl  anredpsl MU
TE€OMETPUH,  ONpese-
JIeHUs U CBOMCTBa Ma-
TEMAaTUYECKUX OOBEK-
TOB B 3TOW oOnacru,
(opMyITHPOBKH

YTBEP)KICHUH, METObI
UX JIOKa3aTeIbCTBA H
BO3MOXHbIE Cepbl Ux
IIPWIOKEHUH, CBS3aH-

HBIX C TPUKIAJIHOU
MaTeMaTHKOW U WH-
dhopmaTukoun

dbopMaTukomn (dbopmaTukoi

Ymeer  pemars | YMeeT — pewarh | YMeer pemarb He- | He ymeer pemars TH-
TUMOBBIE 3aJla4d | OCHOBHBIE THIO- | KOTOPBIE  THUIIOBBIE | MOBBIE 3aJa4l BBIYMC-
BBIYMCIIMTENIBHO- | BBI€ 3aJayd BbI- | 33la4d  BBIYMCIM- | JUTEIBHOIO U TEOpe-

ro W TeopeTuye-
CKOr'0 XapakTepa
B o0jlacTu anreo-
pBl U T€OMETPHH,
000CHOBBIBATh

YTBEPXKJIECHUS U
(baKThl; UCIOJIb-
30BaTh 3HaHHUE
MaTeMaTH4YeCKO-
ro aHamuza A
perieHus po-
beccroHanbHBIX
3a7a4, CBSI3aHHBIX
c MIPUKIATHON
MaTeMaTUKOH |

YHCIUTEIBHOTO H
TEOPETUYECKOT O
xapakrepa B 00-
JacTu anreOpsl U
TeOMETPHH,
000CHOBBIBATh
YTBEpXKIEHUS U
(bakThl; HCHOJb-
30BaTh  3HAHHE
MaTeMaTHYeCcKo-
ro aHajgm3a JUIs
pemieHust  Impo-
(heccuoHaTbHBIX
3aja4, CBSI3aHHbBIX
c MPUKIaTHON

TEIbHOIO U Teope-
THYECKOT0 XapakTe-
pa B obnactu anreo-
ppl U TEOMETpHH,
000CHOBBIBATh
YTBEPXKICHHUS u
(hakThI;  MCIOJIB30-
BaTh 3HAaHUE MaTe-
MaTH4YEeCKOro  aHa-
au3a AN pelieHus
npo¢eCcCHOHATBHBIX
3a/1a4, CBSI3aHHBIX C
MPUKIIAHON  Mare-
MaTtukoil um uHop-
MAaTUKOU

THYECKOTO XapakTepa
B o0jacTu anredpsl U
reoMeTpu, 00OCHO-
BBIBATh  YTBEP)KICHUS
n  (akThl; HCIOJIB30-
BaThb 3HAHHWE MaTeMma-
THYECKOTO  aHajm3a
JUIs pereHus npodec-
CHOHAJIBHBIX  3ajad,
CBSI3aHHBIX C  IIpu-
KJIaTHON MaTeMaTUKOU
1 MHPOPMATUKOM

UHPOPMATUKOM MaTeMaTUKOW U
nH(OPMATUKON

Buageer anmapa- | Bonageer ocHoB- | Bnageer Hexkoropeim | He Bnaxeer amnmapa-
TOM airedOpbl W | HBIM aMapaTtoM | ammapaTtoM airedpsl | TOM ainreOpsl U reo-
TEOMETPHUH, anreOpbl U T€O- | U TEOMETPHUH, HaBbl- | METPHH, HaBbIKaMU
HaBBIKAMM peIlle- | METPUH, HABBIKA- | KAMH peuIeHus | peluieHusl Hay4HbIX M
HUS HAYYHBIX U | MU pEIIEHNUs | HAYYHBIX U MPAKTHU- | IPAKTUYECKUX  3a]ad
IIPAKTUYECKHUX HAy4YHBIX W IIpaK- | Y€CKUX 3a7ad IpHU- | IPUKIAOHOM MaTeMa-
3aJa4  MPUKIAJd- | TMYECKUX 3a4ay | KIaJHOW MaTeMaTH- | THKA U WH(POPMATUKH,

HOM MaTeMaTHKU

MPUKJIAAHON Ma-

KU 1 WH()OPMATHKH,

HCITOJIB3YIOIUX aIlla-




u uHpOpMaTHKH,
MCIIOJIb3YIOIINX
arnmapar JIaHHOU
JUCIIUILINHEL.

TEMaTHUKH ¥ WH-
¢dbopmaruku, wuc-
MOJB3YIOMUX all-
rnapar JTaHHOU
JMCIUIIIHHBL

WCIIONB3YIOLUX all-
rnapar JaHHOW JHucC-
LUILIUHBI.

par JaHHOM JOHCIU-
ITIJIMHBI.




3. PacnipenesieHue o1eHOK 3a (pOpMBI TeKYIIEro KOHTPOJISI H MIPOMEKYTOYHYI0 aTTeCTALNIO

1 cemecTp:
Tekyluii KOHTPOJIb:
YcTHbil onpoc o Temam 1,2,3,4,5,6,7,8 — 14 6annos;
I[IucemenHoe pomamHee 3aganme no Ttemam 1,2,3,45,6,78 — 14 Oawios
(https://edu.kpfu.ru/course/view.php?id=2034);
Kontponbnas padota o temam 1,2,3,4,5,6 — 22 6ainna.
Htoro 14+14+22 = 50 6amios

[Ipomexyrounas aTrectanus: 3x3ameH — 50 OaioBs.

Y CTHBIN/TTIMCHbMEHHBIA OTBET Ha BOIMPOCHI OujeTa (MMChbMEHHON 3K3aMEHAIIMOHHOW paboThI) 1O
temam 1,2,3,4,5,6,7,8. Busnet coiep>XUT iBa TEOPETUYECKUX BOIIPOCA U MPUMEP, BPEMS Ha MOATOTOBKY
K otBery - 20 munyT. O6I1ee konudyectBo BorpocoB — 50. [IncbMeHHas sk3aMeHanmoHHas paboTa
coliepKuT 14 3aganuii, Bpemst BbIIIOJIHEHUS - 90 MUHYT.

OOmiee konmuyecTBO OauioB MO JUCHMILIMHE 3a TEKYIIMH KOHTPOJIb U MPOMEKYTOUHYIO
arrecranuio: 50+50=100 GamoB.

2 cemecTp:

Tekyuii KOHTPOJIb:
VYerusiit onpoc o teMam 9,10,11,12 — 14 6ainos,
ITucemenHoe goMmalHee 3aganue mo remam 9,10,11,12 — 14 6an10B;
KonTponbnas padora o temam 9,10,11 — 22 6amnna.

Htoro 14+14+22 = 50 6annoB

[TpomexyTouHas aTTectanus: 3k3ameH — 50 6anioB.

VY CTHBIN/MMCBEMEHHBIA OTBET Ha BOMPOCHl Omiera mo temam 9,10,11,12. buner comepxut nBa
TEOPETUYECKUX BOMpPOCa U MPUMEp, BpeMs Ha MOATOTOBKY K oTBeTy - 20 MuHyT. OO0I1Iee KOJIM4eCTBO
BOTIPOCOB — 32.

OOmiee konmu4yecTBO OaIOB MO JUCHHUILIMHE 3a TEKYIIMH KOHTPOJb W MPOMEKYTOUHYIO
arrecranuio: 50+50=100 GamoB.

CooTBeTcTBHUE 0AJLIOB U OI[EHOK:

Jlnst 3xk3amena:

86-100 — oTiuuHO

71-85 — xoporo

56-70 — y10BIIETBOPUTENHHO
0-55 — HeyIOBJIECTBOPUTEIIEHO

4. OueHo4HblIe cCpeACTBA, MOPSAI0K UX NIPUMEHEHHUs] U KPUTEPUH OLleHNBAHUS
4.1. OueHo4HbIe CPeACTBA TEKYILIEr0 KOHTPOJIsA
4.1.1. YcrHblii onpoc
4.1.1.1. Ilopsaaok npoBeieHUsI M NMPOLEYPA OLCHUBAHUS.

VYCTHBIN OIPOC MPOBOJUTCA HA AyJUTOPHBIX MPAKTUYECKUX 3aHATHAX. Y CTHBIA IPEAINOaraet
KaK OINpPOC TEOPETUYECKOI0 MaTepuala 10 TeME 3aHATHs, IPOBOJAMMOIO B €r0 Hayaje, Tak U OIpocC
MPEJIOKEHHBIX TpernojaBaTesieM MPAaKTUYECKUX W TEOPETUYECKUX 3aJaHuil MO TeMe 3aHATHS JUIs
CaMOCTOSITEJIPHOTO PpELICHWs]T Ha ayJUTOPHOM IPaKTU4YECKOM 3aHATUU. OLEHUBAETCS YPOBEHb
JIOMalIHel MOArOTOBKM MO TeMe, CIIOCOOHOCTh CUCTEMHO M JIOTHYHO H3JIaraTh Kak TEOPETUYECKHI,
TaK U MPaKTHUECKUI MaTepHall, aHAIM3UPOBaTh U (HOPMYITUPOBATh COOCTBEHHYIO MO3UIUIO, OTBEYATH
HAa JIONOJIHUTEIIBHBIE BOIIPOCHI.


https://edu.kpfu.ru/course/view.php?id=2034

B cnyqae HpI/IMeHCHI/IH B OGpﬁSOB&TGHBHOM Hpouecce JAUCTAHIIUOHHBIX O6pa3OBaTCJH>HI:IX
TEXHOJIOTHH 00y4aroIrecs BHIMOIHAIOT 3a1aHus B komanae «Microsoft Teamsy.

4.1.1.2. Kputepuu oOlleHUBAHUSA

MaxkcumanbHbIi 0an 3a yeTHBIN onpoc — 14,

1) 86-100% oT MakcCHMaJIbHOTO YKCia OaIoB

- 3HAeT BEChb TEOPETHUYECKUH MaTepuall 1O paccMaTpUBAEMOMY BOIIPOCY, MPEAYCMOTPEHHBIN
y4eOHOM ITPOrpamMMOoii;

- MOXeET JaTh MOAPOOHOE ONMUCAHNE U MPOBECTH CPABHUTEIBHBIN aHAU3 Pa3IMYHBIX MOIXO0/I0B
K PEIICHHI0 pacCMaTpUBAEMON 3a/1auH;

- KOPPEKTHO HCIIONIb3YET MOHATUIMHBIN armapar;

- BBICKA3bIBAET CBOIO TOYKY 3pEHUS 110 pacCMaTPUBAEMOMY BOMNPOCY M MOXKET €€ apryMEeHTHUPO-
BaHHO 00OCHOBATb.

2) 71-85% OT MakCUMaJIbHOTO YKcia 0aioB

- OCHOBHBIE TEOPETHUECKHUE TTOJI0KEHUS 110 pACCMAaTPUBAEMOMY BOIIPOCY;

- MOKET OMKCATh Pa3IMUHBIC MMOAXO0/IbI K PEIICHUIO pacCMaTpUBaeMO 3a/1a4;

- KOPPEKTHO HCIIOJIb3YET OHATUIHBIN aIIapar;

- BBICKA3bIBA€T CBOIO TOUYKY 3PECHHUS.

3) 56-70% oT MaKCHMMaIbHOTO YKCiIa OAUTOB

- ©UMeeT o011ee IpeCTaBIeHNue O IpeaMeTe 00CYKACHHUS, CIIOCO0aX PEIIeHUs pacCMaTPUBAEMO
3aJauu;

- IOITYCKaeT OLIMOKYU MPU UCTIOJIH30BaHUH MOHATUHHOTO afapara;

- BBICKa3bIBa€T CBOM MBICIIM CYMOYpPHO, OTBET CJIa00 CTPYKTYpHUPOBAH.

4) 0-55% oT MakCHMaJIbHOTO YKCia 0aIoB

- HE BJIQJICET TEOPETUUECKUM MATEPHUAIIOM;

- HE BJIa/IeeT MOHATUIHBIM aIapaToM;

- HE CTIOCOOEH BHATHO COPMYIIMPOBATH CBOM MBICITH.

4.1.1.3. Conep:xanue OLlEeHOYHOI'0 CPeACTBA

1 cemecTp.
Bomnpocs! 1i1s1 yetHOro onpoca:

Tema 1. JneMeHTHI JTUHEIHOH anaredpsl.. (2 6amna)

Omneparuu HaJl MAaTPUIIAMU;, OTIPEIETUTENN 2-T0 U 3-TO TOPSIIKOB, UX CBONCTBA; PEIIEHNE CUCTE-
MBI TUHEHHBIX anreOpanueckux ypaBHeHui (CJIAY) nmo npaBuny Kpamepa, metonom ["aycca.

Tema 2. J1eMeHTBI BEeKTOPHOM ajredpsl. (2 6ama)

BekTopsl 1 nuHEiHbIE onepaui HaJ HUMU; 0a31C BEKTOPOB Ha TNIOCKOCTH M B TPEXMEPHOM TPO-
CTPAHCTBE; KOOPJAWHATHI BEKTOPAa U TOYKH B MPSIMOYTOJBHON CHUCTEME KOOPIMHAT; CKaJISIPHOE, BEK-
TOPHOE U CMEIIAHHOE MPOU3BE/ICHUS BEKTOPOB, UX CBOWCTBA, BBIPAXKEHUSI B KOOPAMHATAX U OCHOBHBIE
MIPUMCHCHHS.

Tema 3. AHajuTHYeCKAs TeOMETPHs HA IUIOCKOCTH. (2 Oara)

Bunbl ypaBHeHUs MpsSMOi; OCHOBHBIE 3a7ja4ud HA MPSAMYIO Ha IUIOCKOCTH; JIMHUU (KPUBBIE) 2-TO
MOpsAJIKa: JUINIIC, TUepOosa, napaboia; KacaTelbHbIE K JIMHUAM 2-TO MOpSAKa; HccieoBaHue oO1ie-
rO ypaBHEHUS JIMHUN 2-T0 MOPSAJIKA MPeoOpa3oBaHUEeM KOOPIMHAT.

Tema 4. AHaJuTHYECKAs TeOMETPUS B MPOCTPaHCTBe. (2 Oaia)

YpaBHEHHUS IJIOCKOCTH U MPSIMOM B MPOCTPAHCTBE; OCHOBHBIE 33J]JaUd Ha IJIOCKOCTh U MPSMYIO B
MIPOCTPAHCTBE; aNreOpandecKue MOBEPXHOCTH BTOPOTO TMOPSIKA, X KAHOHHMYECKUE YpPaBHEHHUs, IO-
CTPOCHHE.

Tema 5. Komniiekcubie uncia. (1 6amn)

[Tosie KOMIJIEKCHBIX YKCeN; KOMIUIEKCHAs II0CKOCTh; TPUTOHOMETpHUeckas (opMa KOMILIEKCHO-
rO YKClia; BO3BEJCHHE B CTENIEHD U M3BJIeUueHue KopHs; hopmyrna Myaspa.

Tema 6. ITosmunombI. (1 6am)



Jlenenue MOJIMHOMOB; KOPHU MOJMHOMOB; Teopema be3y; ocHOBHas Teopema anredpbl MOJIMHO-
MOB; KAaHOHUYECKOE Pa3JIOKEHUE MOJIMHOMA HaJ| IOJEM KOMIUIEKCHBIX YHCEN, HaJl OJIEM BEIIECTBEH-
HBIX YHCEIl.

Tema 7. Teopust maTpuu. (2 6amma)

Krnaccudukanus maTpui; MaTpuilsl CENMaIbHOTO BUIA; OCHOBHBIE ONEpaluy HaJl MaTpPHUIIAMU;
3JIEMEHTapHbBIE MTPEOO0Pa30BaHUS; TPUBEICHNE MATPHIIBI K CTYIIEHYATOMY BUIY; MATPHUIILI JIEMEHTap-
HBIX MpeoOpa3oBaHUil; OJIOYHBIC MATPUIIBL; MpsMas CyMMa MaTpUIL; ONPEAETUTENIN BBICIIUX HOPSI-
KOB; Teopema Jlamuaca; KBa3UTpEyrojibHbIC MATPHIIBI; OOpaTHAs MATPUIA; KPUTEPUH 0OpaTUMOCTH;
CBOMCTBa 00paTHON MaTPHIIBI;, IOCTPOCHKUE 0OpaTHOM MaTpullbl MeToioM ["aycca-XKopaana; tuHeHas
3aBUCHMOCTB CTPOK (CTOJIOIIOB) MATPHIIBI, PAHT MATPHIIBI; TeOpeMa O 0a3MCHOM MUHOpPE; KpUTEpU
BBIPOXKJIEHHOCTH MaTpPHUIIbI; BEIYUCIICHUE PAHTa; SKBUBAJICHTHBIEC MATPHIIBL.

Tema 8. J/Inneiinbie (BeKTOPHbIE) MPOCTPaHCTBA. (2 Oana)

Omnpenenenue nuHenHoro npoctpanctsa (JIII); nuHeiHas 3aBUCUMOCTB; paHr U 0a3a CUCTEMHBIX
BEKTOPOB; 0a3uc M pa3MepHOCTh; MIpeodpa3oBaHue KOOPAUHAT MU MEepexojie K Apyromy Oaszucy; Ju-
HEWHbIE TIOANPOCTPAHCTBA; JIMHEWHAsT 000JI0UKA, U €€ Pa3MEPHOCTh;, CYMMa, MEePECceYCHUE JIMHEHHBIX
MOANPOCTPAHCTB; MpsiMas CyMMa MOANPOCTPaHCTB; paznoxenue JIII B mpsamyro cymmy ero moarmpo-
CTPaHCTB.

2 ceMecTp.
Bormnpocs! qu1s1 yetHoro onpoca:

Tema 9. Cucrembl JJUHEHHBIX ajredpanvyeckux ypasuenuii (CJIAY) (o0uias Teopus).. (4
Oara)

CJIAY c kBaspaTHOW HEBBIPOXKICHHOM MaTpHUIIEH; CUCTEMBI 00I1IIero Buaa; Teopema Kponekepa-
Kanennu; pynnamentanbHas cucreMa peleHuil OJHOPOIHOM CUCTEMBI; 0011ee pelIeHne 0THOPOAHON
Y HEOJHOPOJHON CHUCTEM.

Tema 10. EBKnI0BBI IpocTpaHcTBAa. (3 6aa)

EBknunoso npoctpanctso (EI); mpocreiimue cBoiictBa npousBonbHoro EIl; Teopema [Tudaropa
u e€ 0000111eH1E; TPOLIECC OPTOrOHAIN3ALMY; ONIpeienTeNb [ paMmma; OpTOroHaIbHOE AOMOJIHEHUE;
nzoMophuzm koneuHomepHbIx EIL.

Tema 11. JIuneiinbie onepatopsl. (4 6amna)

Marpuua JIO; matpuist JIO B paznuunsix 6asucax; JIIT onepatopos; ymuoxxenue JIO; o6pa3 u
spo JIO; anredpa JIO, nelicTByOmMUX B OJHOM MPOCTPAHCTBE; OOpPATHBIN onepaTop; COOCTBEHHBIE
3Ha4eHus U coOcTBeHHbIE BeKTOPHI JIO; XapakTepucTHUeCKUi MOJIMHOM; TpeyrojbHas opMa MaTpu-
bl JIO; KopHEBbIE MOANPOCTPAHCTBA; kopaaHoBa ¢popma marpulisl JIO; JIO B EIl; conpsikeHHbIH,
HOpPMAaJIbHBIN, YHUTAPHBIN U CaMOCOIPSKEHHBIN OIEpaTopbl; KBaIPATHBIN KOPEHD U3 OllepaTopa.

Tema 12. KBagparuunsie ¢popmbl. (3 Gamia)

bununeitnsie popmel (bD); matpuunoe npeacrasienne b®; npeodbpazosanue matpuiibl b npu
nepexoze K HoBoMy 6a3ucy; kBaapatuunbie Gopmsl (KD); kanonnueckuit Buj K®; 3akoH nHepuumy;
npaBuiio Sko6u; 3Hakoomnpeaenenasie KO; kputepuit CunbBecTpa; CTPYKTypa CKaJIsIpHOTO MPOU3BE-
nenus B BemiectBeHHOM JIIT; K@ B EIl; npuBenenue K® k rinaBHbIM ocsiM.

4.1.2. llucbMeHHOe JoMAallIHee 3a/1aHue
4.1.2.1. ITopsiaok npoBeIeHUsI M MPOIeyPa OLlEHNBAHMSA.

Jlnist BBITOJTHEHHUS JOMAIIHUX MPAKTUYECKUX 33JaHui 00yJaroluiics JOKEH MOBTOPUTH COOT-
BETCTBYIOIINN TEOPETUUECKHUI MaTepuall, BHUMATEIbHO, C BBIIIOJIHEHUEM BceX NeHCTBUI Ha Oymare,
pa3o0paTh penI€HHbIe Ha ayAUTOPHOM MPAKTHYECKOM 3aHATHH NMPUMEPHI U TIOCJIE 3TOr0 MPUCTYIHUTh K
pELIeHHUIO 33/1a4, MPEUIOKEHHBIX JUIsl CAaMOCTOATEIbHOrO pemieHus. [IpakTudeckue 3a1anus, BBIIOJ-
HEHHBIE B ayIMTOPHUHU, TIPEAHA3HAYCHBI [T yKa3aHUs OOLIMX METO0B PELICHUs 337a4 ONpeeEHHOrO
THINA. 3aKPENUTh HABBIKH, MOKHO JIMIIb CAMOCTOSTEIBHO BBINOJIHUB JIOMAIIHUE IPAKTHYECKUE 3a/1a-
HUs. BbIllOIHEHWE NOMalIHUX 33JaHUN MPOBEPSETCS IMPENOJABaTEIEM HAa IPAKTHUECKOM 3aHSTHU.
IIpu BBINOJIHEHMM NUCBMEHHOIO AOMAIIHEro 3aJaHus HeOOXOAMMO INPHUIEPKHUBAThCA CIEAYIOLIMX



npaBui: 1) 3aaHne TOMKHO OBITH BBITOJHEHO B OTIEIBHOM YYEHHMUYECKOW TETpaau C MOJISIMHU HE Me-
Hee 3 cM /s 3aMeuyaHui IpernojaBaTens; 2) BHayajle YKa3bIBalOTCS Ha3BaHUE TUCLMILUIMHBI, HOMEpa
pemaembix 3anau; @.M.0. cryneHTa, BBINOIHUBIIETO paboTy, €ro HOMEp TPYMIbI; 3) YCIOBUS 3aaady
NEPENUCHIBAIOTCS MOJIHOCTBIO, 0€3 COKpAIlEHUs CJIOB; MPUBOJAUTCSA NOAPOOHOE pelieHue 3anad (uep-
TEXHU MOXKHO BBINOJIHATH aKKypaTHO OT PYKH), B KOHIIE PELICHHUS NPUBOIUTCS OTBET; 4) B paboTy
JIOJKHBI OBITh BKJIFOUEHBI BCE 331a4M, YKa3aHHbIE B 33JaHUHU, CTPOTO 10 HOPSAKY HOMEPOB; 5) BBINOJI-
HEHHas paboTa caaéres Ha MPOBEPKY; €CIIM B padOTE UMEIOTCS OIIMOKH, CTYACHT JOJKEH BBIMOIHUTH
Bce TpeOOBaHUs MpenoJaBaTesi, U3J10XKEHHbIE B PELIEH3MH U caTh paboTy C UCIPABICHUSAMHU Ha I10O-
BTOPHYIO TIPOBEPKY; 6) HUKAKUE UCIPABICHUS B TEKCTE Y)KE€ MPOBEPEHHON pabOTHI HE JOITYCKAIOTCS;
BCE UCIPABJICHUS 3alIMCBIBAIOTCS IOCIIE PELIEH3UU MIPEToAaBaTelis ¢ yKa3aHueM HoMepa 3aJauu, K Ko-
TOPOW OTHOCSATCS JOTIOJHEHUS! M UCIPABJICHUs; 7) paboTa MOKET OBITh BBIIOJIHEHA 3aHOBO B CIIy4yae
BBISIBJICHUS CEPbE3HBIX 3aMEUaHU U OIHOOK.

B cnyyae npumeHeHuss B 00pa3oBaTEIbHOM IPOLECCE IUCTAHLMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH OOydJaroluecss BBINOJHSAIOT 3aJaHusi B LUGPOBOM 00pa3oBaTENbHOM pecypce
(https://edu.kpfu.ru/course/view.php?id=2034), B komanzae «Microsoft Teamsy.

4.1.2.2. Kputepuu oueHUBAHUSA

MaxkcuManbHbIN 0allil 32 MUCbMEHHOE IoMalllHee 3aaanue — 14.

Banabl B untepsasie 86-100% oT MakcUMAaIbHBIX CTABATCS, €CJIH Y 00yUYaKOIIErocs:
MpaBWIbHO BbINONHEHBI 86-100% 3amaHuii, NPOJEMOHCTPUPOBAH BBICOKHI YypPOBEHb BIAJICHUA
MaTepUajIoM, TPOSBICHBI MPEBOCXOAHBIC CIIOCOOHOCTH MPUMEHSTh 3HAHUS M YMCHHS K BBITIOJIHCHUIO
KOHKPETHBIX 33/IaHUH.

Bajubl B untepBage 71-85% ot MakcMMAaJIbHBIX CTABATCS, €CJIN Yy 00y4YaIOIIerocsi:
MpaBWIbHO  BbIMONHEHBl  /1-85%  3agaHuii, NPUCYTCTBYIOT  HE3HAYUTENIbHBIE  OLIMOKH,
MIPOJEMOHCTPUPOBAH XOPOIIMH YPOBEHb BIIAJCHUS MaTE€pPHAaJOM, MPOSBIEHBI CPEIHUE CIOCOOHOCTH
MPUMEHSITh 3HAHUSI U YMEHHUS K BBITTOJIHEHUIO KOHKPETHBIX 3a/1aHUH.

Baaubl B untepBaie 56-70% ot MakCMMAaJILHBIX CTABATCS, €CJIN Yy 00y4YaIOIIerocsi:
MPaBWJIBHO BBINIOJNIHEHBI 56-70% 3amaHuii, MPUCYTCTBYIOT CephE3HBIE OMIMOKH, MPOIEMOHCTPUPOBAH
YJIOBJICTBOPUTEIILHBIN YPOBEHD BIIAJICHHUS MaTePUAIOM, ITPOSBICHBI HU3KHE CIIOCOOHOCTH TIPUMEHSTh
3HAHUS U YMEHUS K BBHITTOTHEHUIO KOHKPETHBIX 3a/laHUH.

Baaubl B untepBage 0-55% 0T MaKCHMAJBHBIX CTABITCSH, €CJIH Y 00y4aIOIIEerocs:
npaBwIbHO BbIoNHEHbl 0-55% 3amaHuii, MPOJEMOHCTPUPOBAH HEYIOBJICTBOPUTENBHBIN YpPOBEHD
BJIQJICHUST MAaTEPUAJIOM, TPOSBICHBI HEJIOCTATOYHBIE CIIOCOOHOCTH TMPUMEHSTh 3HAHUS M YMCHHS K
BBHITIOTHEHUIO KOHKPETHBIX 3a/IaHuM.

4.1.2.3 Conep:xaHue OlleHOYHOI0 CPeACTBA

1 cemectp.
Tembl TUCHbMEHHBIX IOMAITHUX PadoT:

Tema 1. DnieMeHTBI JTUHEHHOI anredpbl.. (2 6aa)

Omnepanuu Hajg MaTpuliaMu (CIIOKEHHE, YMHOXKEHHUE Ha YMCIIO, JIMHEHiHas KOMOMHALUS MaTpull,
YMHOKE€HUE Ha MaTPUILy); BBIYMCIEHUE ONpeAenuTeseld 2-To U 3-ro MOopsIKOB; pelIeHHe CUCTEMBI JIH-
HeiHbIX anreOpanyeckux ypasHenuit (CJIAY) no npasuiy Kpamepa, metogom ['aycca.

Tema 2. J1ieMeHTHI BEKTOPHOM ajredpsl. (2 6ama)

Bekrtops! 1 nuHelHbIe onepaluy HaJ HUMH; 0a31C BEKTOPOB Ha IJIOCKOCTH U B TPEXMEPHOM IIPO-
CTpaHCTBE; KOOPJAMHATHI BEKTOPA U TOYKH B MPSIMOYTOJIbHON CHCTEME KOOpIWHAT; CKaJspHOE, BEK-
TOPHOE ¥ CMELIAHHOE NTPOU3BEACHUSI BEKTOPOB, UX BBIPAKEHUS B KOOPAMHATaX U OCHOBHBIE IIPUMEHE-
HUSL

Tema 3. AHaquTHYeCKAs TeOMETPHs HA IIOCKOCTH. (2 Oara)

Bunbl ypaBHeHUs MpsMOii; OCHOBHBIE 3aJjaul Ha NPAMYI Ha IUIOCKOCTH; JIMHUU (KPUBBIE) 2-TO
HopsiAKa: 3JUIMIIC, Tunepooa, napabosa; KacaTelbHble K JIMHUAM 2-TO MOpsKa; UcciaeloBaHue o01ie-
IO YpaBHEHUS JIMHUH 2-T0 MopsiAKa Mpeodpa3oBaHuEM KOOPIUHAT.


https://edu.kpfu.ru/course/view.php?id=2034

Tema 4. AHaquTHYECKAsi TeOMETPUS B MPOCTPaHCTBe. (2 Oaia)

YpaBHEHUS IJIOCKOCTU M MPSAMON B MPOCTPAHCTBE; OCHOBHBIE 33J]aul Ha IUIOCKOCTh U MPSIMYIO B
MIPOCTPAHCTBE; aNredpandeckue MOBEPXHOCTH BTOPOTO MOPSAKA, UX KAHOHUYECKHE YPaBHEHHUS, IMO-
CTPOEHHUE.

Tema 5. KommiiekcHsble unca. (1 6amn)

Apudmernueckue ASWCTBUS HaJ KOMIUIEKCHBIMU YHCIAMH; TPUTOHOMETpHUYEcKas (opma KOM-
IJIEKCHOTO YKCJIa; BO3BEJICHUE B CTEIIEHDb U M3BJIeUueHue KOpHA; popmyrna Myaspa.

Tema 6. ITostunoMmbI. (1 6ai)

Jlenenue MOJTMHOMOB; KOPHH IOJIMHOMOB; TeopeMa be3y; KaHOHHYeCKOe pa3jioKeHHe MOJMHOMA
HaJl 10JIEM KOMIUJICKCHBIX YHCE, HaJl MOJIEM BEIECTBEHHBIX YHCEL.

Tema 7. Teopusi maTpuu. (2 6amma)

Krnaccudukanus maTpuil; MaTpuilsl CelMalbHOTO BHUA; OCHOBHBIE ONEPALMU HAJl MAaTPUIAMHU;
3JIEMEHTapHbBIE TIPe0o0pa30BaHus; MPUBEICHIE MATPULIBI K CTYIIEHYaTOMY BUIY; MAaTPHUIIbI dJ€MEHTap-
HBIX MpeoOpa3oBaHUil; OJIOYHBIE MATPHIIBL; MpsMas CyMMa MaTpUIL; OMpPEAeIUTeNN BBICIINX MOPSI-
KOB; Teopema Jlamuiaca; KBa3UTpEyrojbHblE MaTpHIlbl; oOpaTHas MaTpulia; KPUTEpUH OOpaTUMOCTH;
CBOICTBa 00paTHOM MaTpPHIIbl; TOCTPOEHUE 00paTHOM MaTpuIlsl MeToioM ['aycca-XKopnana; nuneiinas
3aBHCUMOCTB CTPOK (CTOJIOIIOB) MAaTPHIIBI; PAaHT MAaTPHUIIB; TeopemMa O 0a3UCHOM MHUHOPE; KPUTEpUi
BBIPOXKJIEHHOCTH MaTPHUIIbI; BEIYUCICHUE PAHTA; YKBUBAJICHTHBIC MATPHUIIBI.

Tema 8. J/Inneiinbie (BeKTOPHbIE) MPOCTPaHCTBA. (2 Oana)

Omnpenenenue nuHenHoro nmpoctpanctsa (JII1); nuHeiHas 3aBUCUMOCTB; paHr U 0a3a CUCTEMHBIX
BEKTOPOB; 0a3uc M pa3MepHOCTh; Ipeodpa3oBaHue KOOPAUHAT MpHU Mepexojie K Apyromy Oasucy; Ju-
HEHBIE MOANPOCTPAHCTBA; JIMHEHHAsT 000JI0UKa, H €€ Pa3MEPHOCTh; CyMMa, MepeceueHrue JTMHEHHBIX
MOANPOCTPAHCTB; MpsiMas CyMMa MOANPOCTPaHCTB; paznoxenue JIII B mpsamyro cymmy ero moampo-
CTpPaHCTB.

2 ceMmecTp.
Tembl TUCHMEHHBIX TOMAITHUX PaboT:

Tema 9. Cucrembl JIMHEHHBIX ajreopanyeckux ypasuenuii (CJIAY) (o6mas Teopus).. (4
6asa)

CJIAY c kBaipaTHOW HEBBIPOXKJIEHHOW MaTpHUILIEel; cucTeMbl o01Iero Buaa; Teopema Kponekepa-
Kanennu; pyHnameHTanbHas cucreMa peleHuil 0JHOPOIHON CUCTEeMBI; 00I11ee pelIeHrne OAHOPOIHOM
Y HEOJHOPOJHOU CHCTEM.

Tema 10. EBKnI0BBI IpocTpaHcTBAa. (3 O6aa)

EBknunoso npoctpanctso (EII); mpocreiimme cBoiictBa mpousBonbHoro EIl; Teopema [Tudaropa
u e€ 0000111eH1E; TPOLIECC OPTOrOHATN3ALMH; ONIPeleIUTeNb I paMma; OpTOroHaIbHOE AOMOJIHEHUE;
nzoMophuszm koneuHomepHbIx EIL.

Tema 11. JIuneiinbie onepatopsbl. (4 6amna)

Marpuna JIO; matpuiel JIO B pasnuunbix 6azucax; JIIT oneparopos; ymuoxenue JIO; o6pa3 u
sapo JIO; anrebpa JIO, nelicTByOmMUX B OJHOM MPOCTPAHCTBE; OOPATHBINA OMIEPaTOp; COOCTBEHHBIC
3Ha4YeHUs U coOcTBeHHBIE BEeKTOPHI JIO; XapakTeprcTHUeCKUii MOJIMHOM; TpeyrojbHas popma MaTpu-
bl JIO; KopHEBbIE MOANPOCTPAHCTBA; kopaaHoBa ¢popma marpulisl JIO; JIO B EIl; conpsikeHHbIH,
HOPMAaJIbHBIN, YHUTAPHBIN U CAaMOCOIPSKEHHBII OllepaTopbl; KBaIpaTHBIN KOPEHb U3 OIepaTopa.

Tema 12. KBagparuunsie ¢popmbl. (3 Gama)

bununeitnsie popmel (bD); matpuunoe npeacrasienue b®; npeodbpazosanue matpuiibl b npu
nepexoze K HoBoMy 6a3ucy; kBaaparuunsie Gopmsl (KD); kanonnueckuii Bug K®D; 3akon nHepuu;
npaBuiio Sko6u; 3Hakoomnpeaenenasie KO; kputepuit CunbBecTpa; CTpyKTypa CKaJIsIpHOTO TIPOU3Be-
nenus B BemiectseHHOM JIIT; K@ B EIl; npuBenenue K® k riaaBHbIM ocsiM.



4.1.3. KonTpoJbHas padoTa
4.1.3.1. Ilopsiox npoBeaeHHUs U MPOLEAYPA OLlEHUBAHUS.

HpOBO[[I/ITCSI KOHTPOJIbHAA pa60Ta M0 MHAUBUAYAJIIbHBIM 3aJIaHUAM, MPCIJIOKCHHBIM IIPCII0JaBa-
TesneM. Bpemsi BBIIOJTHEHUsT KOHTPOJIbHOM paboThl - 90 munyT. KoHTpOonbHast paboTa MOXKET MPOBO-
IUTHCS KaK B TPAAUIMOHHON (hopMe B ayAUTOPUH, TaK U B (hopMe MUCHMEHHOW pabOThI C IpUMEHe-
HUEM COBPEMEHHBIX HMU(POBBIX 00pa30BaTENbHBIX TEXHOJIOTHH. OLEHUBAIOTCS BIIAJCHUE MaTepua-
JIOM TI0 TeMe pabOThl, AaHATUTUYECKUE CIIOCOOHOCTH, BIIaJICHUE METOAAMHU, YMEHUSI U HaBBIKU, HEOO-
XOJIMMBIC JIJIsl BBITTOJTHEHHS 33 JaHHH.

B cnyyae npumeHeHuss B 00pa3oBaTEIbHOM IPOLECCE IUCTAHLIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTUH 00yJaroIrecs BHIIONHAIOT 3aaHus B komane «Microsoft Teamsy.

4.1.3.2. Kputepum onieHuBaHUs

MaxkcumanbHbIH 0ait 3a KOHTPOJIbHYIO paboTy — 22.

Banubl B unrepBase 86-100% oT MakCHMaIbHBIX CTABATCH, €CJIH Y 00y4al0IIerocs:
MPaBWIBHO BBIMOTHEHBI 86-100% 3amaHuii, MPOJEMOHCTPUPOBAHO BIIAJICHUE MATEPHUATIOM B IOJIHOM
o0Beme.

Bajubl B untepBage 71-85% ot MakcMMAaJIbHBIX CTABATCS, €CJIN Yy 00y4YaIOIIErocsi:
MpaBWIbHO  BbIMONHEHBI  /1-85%  3agaHuii, NPUCYTCTBYIOT  HE3HAYUTENIbHBIE  OLIMOKH,
MIPOIEMOHCTPUPOBAHO BIIAICHUE MATEPUAIIOM.

Banabl B unTepBajie 56-70% 0T MaKCMMAJIbHBIX CTABATCSH, €CJIH Y 00y4aroerocs:
MPAaBUIIHLHO BBIMOJIHEHBI 56-70% 3amaHuii, IPUCYTCTBYIOT CEphE3HBIE OMIMOKH, TPOIEMOHCTPUPOBAH
yIIOBJIETBOPUTEIBHBIN YPOBEHB BJIa/ICHUS MaTEPUATIOM.

Banubl B untepBaie 0-55% 0T MaKCHMAJBHBIX CTABITCSH, €CJIH Y 00y4aIOLIerocs:
MpaBWIbHO BhIMONHEHB! 0-55% 3amanuii, He BlageeT TEOPETUYECKUM MaTEpUajoM, AOMYIIEHBI IPy-
Oble OITMOKH.

4.1.2.3 Conep:kaHue OLIEHOYHOTO CPEICTBA

1 cemecTp.
Coneprxanue ayaAuTOPHON KOHTPOJIBHOM pabOTHI:
1) onpenenuTeny, UX BHIYUCICHUE;
2) pemienue CJIAY meronom Kpamepa;
3) pemienue CJIAY meronom aycca;
4) peuieHue 3a7a4 BEKTOPHON ayreOpsl (KOOPAMHATHI BEKTOpA U €T0 JUIMHA, AeJIEHUE OTpe3Ka MoIo-
J1aM, PacCTOSIHUE MEXJly TOUKaMH);
5) pelieHue 3a/1a4 BEKTOPHOM anreOpsl (MMPOEKILUs BEKTOPa Ha BEKTOP, CKAIIPHOE MPOU3BE/ICHHE,
YroJI MEeXAy BEKTOpaMH, IUIONIA (b TPEYTOJIbHUKA U MapajliesiorpaMmma, 00bEM MUpaMu/Ibl, IPUHAI-
JISKHOCTB YETBIPEX TOUEK OJTHOM MIIOCKOCTH);
6) peleHue 3a/1a4 aHATUTHYECKON T€OMETPUH € TPSIMOM Ha MIOCKOCTH (pa3iandHble POpPMBI 3aMnucu
YPaBHEHUs IIPSIMOM Ha IIOCKOCTHU: TPOXOJAIIEH Yepe3 TOUKY NEPIEHUKYIIIPHO BEKTOPY, Iapal-
JIEIbHO BEKTOPY, Yepe3 JIBE TOUKH, C YIIIOBBIM KO3 (PHUIIMEHTOM, B OTpe3Kax);
7) peleHue 3a1a4 aHATUTUYECKON T€OMETPUH € TIPSIMOM Ha MJIOCKOCTH (Yroi MEXAY IPSIMbIMHU, TOUYKA
IIEpeCEYEHUS NPSAMBIX, PACCTOSIHUE OT TOUKH /10 MPSMO Ha MJIOCKOCTH, YCJIOBUS NapajuIEIbHOCTH U
MEPIEeHIUKYIIPHOCTU MPSIMbIX );
8) pelieHue 3aa4 aHATUTHYECKOW T€OMETPHH C IIIOCKOCTHIO U IPSMOM B IPOCTPAHCTBE: pazIMuHbIe
(G opMBbI 3aIMCH YPaBHEHHUS IIJIOCKOCTH (MIPOXOALIEH yepe3 TOUKY MEePHEeHIUKYISIPHO BEKTOPY, Yepes
TPH TOYKH, B OTPE3KAX ), YIOJ MEXKIY IJIOCKOCTSMHU, PACCTOSIHUE OT TOYKH /10 TNIOCKOCTH, YCJIOBHSI Ia-
PAIIENBHOCTH U MEPIEHIUKYISIPHOCTH MIJIOCKOCTEH, pa3anyHble pOPMBI 3alliCH ypaBHEHUS NPSIMON B
IIPOCTPAHCTBE (TIPOXOASAIIEN Yepe3 ABE TOUKH, IAPAMETPUIECKOE), YIOJ MEKIY MPSIMBIMU, IPSIMON U
IUIOCKOCTBIO, YCIIOBHSI ApAJUIEIbHOCTH U MEPIEHINKYISIPHOCTH IPSAMOM U IIIOCKOCTH, TOUYKA Iepece-
YEHUS NIPSIMOM U INIOCKOCTH;
9) peienue 3a/1a4 aHATUTHYECKOM T€OMETPHH C KPUBBIMH BTOPOTO MOPSAKA: KiIacCU(PUKALNs KPUBBIX



BTOPOTO MOPSIIKA, HAXOXKIECHNE BEPIITMHBI TapadoJIbl, IIEHTPA U PaInyca OKPYKHOCTH, IICHTPOB dJI-
JUTICA U TUTEPOOITbI, KAHOHMYECKHUE YPABHEHUS DIIIUIICA, TUIIEPOOITBI U Tapa0OIIbl HAXOXKIACHHUE UX
(hOKYCOB M DKCIIEHTPUCUTETOB, KACATEIbHBIC K KPUBBIM;

10) geiicTBUS HaJl KOMILJIEKCHBIMU YUCJIAMH, HAXO0XK/ICHHE KOPHEU MOJTMHOMOB.

BapuaHTbl KOHTPOJILHOM padoTHI.

BapuantNel.
Ne | Bamanus OTBeThI
1 11 1 -5,-3,-2
Bbruucnute onpeaenurens A=l 2 3|, muHop M,,, anrebpanueckoe AONOIHEHUE
1 3 0
A,. 3anucaTthb oTBeT B BHae: A, Mj,, Ays
2 2x+y=5 17
[Tycts (X,Y) - pelieHHe CHUCTEMbI JIMHEHHBIX YpaBHEHUH {x—3y _ HalJJeHHOE IO
dopmynam Kpamepa. Torna xy =a/49, rae a=...? (a—uenoe 4ucio).
3 X +2X%,— X3 =6
Pemmts cucremy metonom I'aycca §2X + X, =4. 12,-1
X, +3Xy +4X;3=3
OTBeT 3anmucaTh B BHIeE: a,b,c
4 | Ecm A(L,3), B(6,7), C(2,5) - BepmuHbI TpeyroidbHuka ABC, TO JUIMHA €r0 MEIUAHBI 2) 3./2
AD paBHa...
1) 243 2) 32 3) 2 4) 242 5) 33
5 JlaHbl BEKTOPHI 5:{1;1;—2} u 52{2;—1;0}. Toraga KocHHYC yriia MEXAy BEKTOpaMu
fi=2a-4ud=a+a paBeH.... 3anucaTb OTBeT.
6 | Jlaubl BepmmHbI Tpeyronbuuka ABC: A(-2,-1), B(7,3), C(4,—3). Toraa ypasue- | —6,—17
Hue Meauansl BD, mpoBenéHHoit u3 BepmuHbl B, mmeer Bua: S5x+ay+b=0, rue
a=..7, b=..? (a,b-uensic uncma).
OTBer 3anmcarth B Bujae: a,b
7 | PacctrosHue MekIy MapajielbHBIMU MPAMBIMH 2X — 3y -5=0, 2x— 3y +8=0 |5)
paBHO:
D132 2213 3)13 4) 3 5) V13
8 | Hauwl Bepmmnubl mupamuasl ABCD: A(2,-1,-2), B(1,2,1), C(5,0,-6), D(1,2,-3) . To- | 19
rja pacctostuie ot BepumHbl D 70 miockoctu P, mpoxozsiieii yepe3 Touky C mep-
NeHMKYIApHO BekTopy AB, paBHo /a , re a=...? (@ - memnoe ancio).
OTtBer 3anucarhb B BUjae: a
9 Pamguyc I' OKpyKHOCTH X% + y2 —10x+8y +9=0 pasen Ja, e a=..? (a - 32
1€JI0€ YUCIIO). OrtBer 3anucarth B BUje: a...
10 1 5 49

Kommnekcnoe uucno Z=X+1Y 3anucano B Buge Z=——— . Torma ero

1+1 51-2

JIEUCTBUTENbHAS YacTh X paBHA % ,TAe ad - [eJI0€ YUCIIO0, PABHOE. ..




3anucarb OTBET.

BapuanTNo2.
Neni/mt 3aganus OTBeTHI
1 1 2 1 26,11,3
Bbruncnuts onpenenutens A=|1 -2 3|, MuHOp M5, anreGpanueckoe IOMOIHE-
4 3 0
Hue A, .
3anucare orBer B BHae: A, M5, Ay
2 . _ [4x-3y=2  _ 8
ITycts (X,Y) - pelieHre CUCTEMbl JMHEHHBIX YpaBHEHUI { 2xiy=3’ HaliIeHHOE
o popmyiaam Kpamepa. Torna x/y=11/a, rne a=...? (a-uenoe uucio).
3 2Xq + 2%y +3x%3 =11 -12,3
Haiitu pemenne CJIAY: X — X, =3 metooM I"aycca.
— X1 +2Xy + X3 =8
Otser 3anucarth B BUjge: X, =...7, X, =...72, X, =...7
4 Eciu cTOpoHBI mapannenorpamMma: a =i , b =2j—2k , To cymMma AIMH ero amarosa- | 6
Jiel paBHa.....
3anucatb 0TBeT.
5 [Inomane S mapauieorpaMma, IOCTPOEHHOrO Ha Bektopax a=(1,-2,3) wu | §=8,/3
b =(3,2,1) paBHa:
1) 83 2) 643 3) 214 4) 14 5) 42
6 | YpaBuenwue mpsiMoii uHuH, Tipoxo e depe3 Touku (—3,0) u (0, —9), 3amaéres | 3)
ypaBHEHHEM:
1)(x-3)+(y-9)=0 2)xy=27 3)%% —1 &) (x+3)+(y+9)=0
7 Ecmu A(l, 3), B(6, 7), C(Z, 5) - BEpIUMHEBI TpeyroiabHuka ABC, TO ypaBHE- —1,2
Hue ero meauansl AD wumeer Bun X + By +C=0,r1e B=...7, C=...7
(B, C - uenbie uncna).
OTBeT 3anUCaThL B BHJE: B, C
8 | YpaBuenne miockocTH, mpoxoxsimeii uepes Ttpu Ttouku: M;(4,0,-2),|315
M,(-112), M3(2,-3,-1) wumeer Bun AX+By-172+22=0, rne
A=..7, B=...7, (A B- nensie uncna).
OtBer 3anucathb B Buae: A, B
9 T'unep6ona x> —y? —4x+6y —9 =0 uMeeT LEHTP B TOUKE C KOOPJAUHATAMY ..... 2)
1) (46) 2 (23 23)(2-3 4 (23 5 (49 6 (4-6) (2.3)
10. (2 + 3|) 2 -22
JIeWCTBUTENBHOM YacThIO KOMIUJIEKCHOTO 4HCIa 2 _j ABJSIETCA JEHUCTBU-

TETBHOE a/ 5 e A =.. ? ( a - enoe 9HUCIIO).

3anucaTrh OTBET.




2 cemecTp.
CopepxaHne ayTUTOPHON KOHTPOJIBHOU PabOTHI:

1) CJIAY o6mero Buaa (¢pyHIaMeHTalIbHAS CHCTEMAa PEIICHU OJTHOPOIHON CUCTEMBI, 00IIIee perie-
HUE OJHOPOJIHON CHUCTEMBI);

2) CJIAY o6uiero Buja (oO1iee peieHrne HeoJHOPOIHON CUCTEMBI);

3) eBKIUA0BO MPOCTPAHCTBO, CKATISIPHOE IPOU3BECHUE, YTOJI MEXIY apu(PMETHYECKUMU BEKTOPAMU;
4) OpTOHOPMUPOBAHHBIN 0a3HC;

5) opTOroHajnbHOE AOMOJIHEHHUE, MPOIECC OPTOTOHATU3ALINY;

6) MaTpullbl TUHEHHBIX oniepaTtopoB (JIO), anredpa JIO;

7) oOpaTHBIi OIepaTop U €ro HaXOXKJICHUE;

8) HaxoxxaeHrue coocTBeHHBIX 3HaueHui J1O;

9) Haxoxaenue coocTBeHHBIX BeKTopoB JIO;

10) mpuBenenue marpuiisl JIO k TpeyronasHO hopme.

BapuaHTbl KOHTPOJILHOM pPadoTHI.

BapuantNel.
1) Haiitu oGmee pemenue ognopoanoit CJIAY, nmoctpouts (hyHIaMEHTAIbHYIO CUCTEMY pEleHUMN
(®CP) u 3anucars obiee perenue ognopoanoin CJIIAY gepes e€ OCP.

X, +11X, + 34x, —5%;=0
3% + Xy —4X3 + 2%, + X5 =0
2X; — 2Xy —3Xg — X4 + 2X5 =0
X; +2X, —2Xg — 3%, =4
2) Haiitu o6uiee peruenne Heoaropoxuoit CJIAY merozom Faycca § 2% + 95X, — X3 — 4%, =9.
X +3Xy + X3 — X4 =5
3) BbUMCINTL CKaJApHOE MpOM3BEeHHE apUPMETHIECKUX BEKTOPOB M-N, ecimd m=a+2b

n=3c-d u YCTaHOBUTH OpPTOTOHAJILHOCTh BEKTOPOB m U n, rie
a=(110), b=(-10-1), =111, d=(0,2-1).

4) Bersicunts sBisercst m 6asuc (a,b,¢): a=(1,1,0), b = (-1,0,-1), ©=(,11) npocrpan-
ctBa R3 oproHOpMEpOBaHHEIM?

5) Ilpumenss  mporecc  oproroHanmzauuu  IlImuara  mpouwsBonbHbId — Oasuc  (a,b,C)
a=(110), b = (-1,0,-1), T=(,1,2) npocrpasctea R® mpeobpasoBaTh B OPTOTrOHATHHBIN
6asuc (p,q,r).

6) Haiitu wmartpuiy nuseitnoro omepatopaC(X) wu s3ammcars ero B SBHOM BHIE: C=AZ

K()‘() = (X9 —Xg, %1, X1 +X3)

5 -1 -1
7) Haiitu onepatop, oOpathslii k JIO, 3aganHomy Matpuneit A={0 4 -1].
0 -1 4
4 -2 -1
8) Haiitu cooctBennsie 3HaueHus JIO, 3agannoro Mmatpuieit A={ -1 3 -1

1 -2 2



4 -2 -1

9) Haiitu cooctBennbie Bektopsl JIO, 3agannoro matpurieid A=| -1 3 -1
1 -2 2
4 -2 -1
10) BorsicuuTh npuBoarMa win Het Matpuna A=| -1 3 1| JIO k nuaroHaibHOMY BHUIY H, €CIH
1 -2 2

MIPUBOJIMMA, TO 3aIUCaTh €€ JUArOHATLHYIO GopMmy.

BapuanTNe2.
1) Haitt oGmee pemenue ogHopoanoir CJIAY, mocTtpouth QpyHIaMEHTAIbHYIO CHCTEMY pPEIICHUMA
(®CP) u 3anucars obiee peuienue ognopoanon CJIIAY uepes e€ OCP.

(X +2Xy — X3 — 2%, + 2X5=0

2) Haiitu oOuiee pelieHue HEOJIHOPOAHOMN CJIAY METOJIOM l'aycca
2X; — Xy +4Xg + Xy =9.

3) BbUMCINTH CKATAPHOE INPOM3BEICHHE ApUPMETHYECKMX BEKTOPOB M-, ecimu mM=a+2b

n=3-d u YCTaHOBUTH OpPTOrOHAJIBLHOCTH BEKTOPOB m 54 n, rae
a=(-1-1), b=(0,11), t=(-101), d=(-335).

4) Boisicauth sBisercs i Gasuc (a,b,C):  a=(1,-1,-1), 52(0, 1,1, ¢=(-10,2) npo-

CTpaHCTBa RS OPTOHOPMHPOBAHHBIM?
5) Ilpumensss mpomecc oproroHanmuzanuu  llImuara  npousBonbHBIA — 6a3uc (a,b,C)

a=(1,-1-1), b= (0,1,1), T=(-1,0,1) npocrpancra R® npeobpazoBaTs B OpTOroHaNTBHBIIL
6aszuc (p,q,r).

6) Haiitu maTputy muneitnoro oneparopa C (X) u 3anmcats ero B sBHOM BHJE.

C=A-B, A(X) = (Xo = X3,X1, %1 +X3), B(X) = (X9.,2X3,%q).
3 -1 -1
7) Haiitu onepatop, oOpathslii k JIO, 3aganHomy Matpuneit A={0 2 -1].
0 -1 2
2 10
8) Haiitu cobctBennsie 3HaueHus JIO, 3amannoro Matpuiieit A=| 1 2 0
-1 1 3
2 10
9) Haiitu cooctBenHbie BekTOpbl JIO, 3amanHoro marpuneid A=| 1 2 0
-1 1 3
2 10
10) Boisicuuth mpuBomuma wiM HeT marpuna A=| 1 2 0| JIO Kk auaroHaJbHOMY BHIY H, €CIIH
-1 1 3

MPUBOJIMMA, TO 3aIUcaTh €€ AUAroHaIbHYI0 opMy.



4.2. OueHo4YHbIe CpPeACTBA MPOMEKYTOYHOH aTTeCTAluH
4.2.1. Ik3aMeH. Y CTHBIH/MIUCbMEHHBIN 0TBET HA BONPOCHI.
4.2.1.1. llopsaaok npoBeieHUs: U NPOLeIYPA OLCHNBAHUS

OK3aMEeH MOXKET MPOBOJUTHCA KaK B YCTHO-IIMCbMEHHOW (hopme mo OumiieraMm, Tak U B (opme
MUCHbMEHHOW 3K3aMEHAIIMOHHOW pabOoThI C MPUMEHEHUEM COBPEMEHHBIX HU(POBBIX 00pa30BaTEIBHBIX
TeXHOJIOTUH. buier conepkuT ABa Bompoca U OAHY 3ajauy (BpeMs Ha IOArOTOBKY K OTBeTYy - 20 Mu-
HyT). [IucbMeHHas 3k3aMeHalMoOHHas pabota colepkuT 14 3amanuil (Bpemst BbimoiaHeHUs — 90 mu-
HyT). O1leHnBaeTCs BiIaJeHHEe MaTEPUaIOM, €ro CUCTEMHOE OCBOEHHE, CLIOCOOHOCTh MPUMEHSATh HYX-
HbIC 3HAHUS, HABBIKK M YMEHHS TP aHAJIHM3€ MPOOJIIEMHBIX CUTYalli U PEIICHUHU MPAaKTUIEeCKUX 3a/1a-
HUU.

B cnyyae npumeHeHus B 00pa30BaTENbHOM IPOLECCE AUCTAHIMOHHBIX 00pa3oBaTEIbHBIX

TEXHOJIOTHI 00y4JaroIuecs caloT 9K3aMeH B komane «Microsoft Teamsy.

4.2.1.2. Kputepuu OlleHUBAHUS
MakcumanbHbIi 0a 3a oTBET Ha sk3amene — 50.

43-50 6amnoB: aaH npaBuwiIbHBINA 0TBeT Ha 86-100% 3amanuii, oOydaromuiics 0OHapYX U BCECTO-
POHHEE, CHCTEMAaTHYeCKOe M IIyOOKOe 3HaHHE y4eOHO-IIPOrpaMMHOTO MaTepualia, yMEHHUE CBOOOIHO
BBINOJIHATH 33JJaHUsI, IPEAYCMOTPEHHBIC TPOIPAMMO¥, YCBOMJI OCHOBHYIO JIMTEPATYPY U 3HAKOM C JI0-
IIOJIHUTEJIBHOM JIMTEPATYPOH, PEKOMEHJIOBAHHOM IPOTPaMMOM JHCLHILIMHBI, YCBOWUJ B3aUMOCBSA3b
OCHOBHBIX MOHATHN AMCHUILIMHBI B UX 3HAYCHHUH JUIS MPUOOpeTaeMoi mpodeccuu, MPOsSBHI TBOPUEC-
CKHE CIIOCOOHOCTH B IIOHUMAaHWH, U3JI0KEHUHU M HCIIOJIb30BAHUH YI€OHO-IIPOrPAMMHOTO MaTepraa.

36-42 GannoB: JaH MpaBWIbHBIN OTBeT Ha 71-85% 3amanuii, oOy4arommiics oOHapYXHII TOJTHOE
3HaHHUE Y4EeOHO-TIPOrPaMMHOTO MaTepHalia, YCIICITHO BBITOIHIII MPEIYCMOTPEHHBIE TIPOTPaMMON 3a-
JIaHUs, YCBOWJI OCHOBHYIO JIUTEPATYpPy, PEKOMEHOBAHHYIO MPOTrPAMMOM JHUCIUILINHBI, MTOKAa3aJl CH-
CTEeMAaTHYECKUI XapaKTep 3HAHHIA 10 JTUCIUIUIMHE U CIIOCOOCH K WX CaMOCTOSITSIILHOMY ITOTIOJTHEHUIO
1 OOHOBJICHHUIO B XO/JI¢ AanbHeiel yueOHOi paboThl U MPOoQeCcCUOHANBHOM 1eATEeTHbHOCTH.

28-35 OamoB: jaH MpaBWIBHBIA O0TBET Ha 56-70% 3amanHuii, oOydarommiics OOHApPYXHJ 3HAHHE
OCHOBHOTO Y4e€OHO-IIPOrPaMMHOI0 MaTepuaia B o0beMe, HeOOXOAUMOM JUIsl JanbHeWIeld y4eObl u
mpeicTosImel paboThl Mo MPOdECCHH, CIIPABWIICS C BBHIMIOTHCHUEM 3aJlaHUH, MPETYCMOTPEHHBIX MPO-
rpaMMOii, 3HAKOM ¢ OCHOBHOH JINTEPATYpOH, peKOMEHOBAaHHON POrpaMMO TUCIUTUIMHBI, TOYCTHII
MOTPEITHOCTH B OTBETE HAa AK3aMEHE M MPH BBHIMOJHCHUH 3K3aMEHAIMOHHBIX 3aJ[aHWid, HO 00JajaeT
HEO0OXOIMMBIMU 3HAHUSIMHU JUIS UX YCTPaHEHUs MOJI PYKOBOJICTBOM MpEroaaBaTes.

0-27 GanmoB: maH mpaBUIBHBIN OoTBeT Ha 0-55% 3amanHuii, oOydJaromuiics oOHAPYKUIT 3HAYUTEIb-
HbIe TIPOOEINbl B 3HAHUSIX OCHOBHOTO y4EOHO-TIPOrpaMMHOTO MaTepuana, JOMYyCTUI NMPUHIUIHATBHBIE
OIMOKY B BBIMOJTHCHUN TIPETyCMOTPEHHBIX TPOTPAMMOIA.

4.2.1.3. OueHouHble cpeacTBA
1 cemecTp.

Bomnpocsl Kk 3x3ameny:

. Onepanuu Ha/l MaTpUIIAMU U UX CBOICTBA.

. Onpenenurenu 2-ro v 3-r0 NOPSIIKOB, X CBOMCTBA.

. Cuctemsbl nuHelHbIX anreOpandeckux ypaBaenuil (CJIAY). [IpaBuo Kpamepa.
. Meron l'aycca.

. BexkTops! u nMuHeHbIe onepanyuy HaJl HUMH.

. ba3zuc BeKTOpOB Ha MJIOCKOCTH U B TPEXMEPHOM MTPOCTPAHCTBE.

. Koopaunats! BekTopa ¥ TOUKU B IPSIMOYTOJIBHOM CHCTEME KOOPAMHAT.

031 ON L AW IN =

. Hekotopsle npocreiiiine 3a1aun aHaIUTHYECKON T€OMETPUHU B TEPMUHAX KOOPAMHAT: PACCTOSTHUE
MEXy 2-Msl TOUKaMH, JIeJICHHE OTpe3Ka B JaHHOM OTHOILLIEHUH U JIp.

9. CkanpHO€ 1 BEKTOPHOE MPOU3BEICHHS BEKTOPOB, UX CBOMCTBA, BRIPAXKEHUS B KOOpIMHATAX U OC-
HOBHBIE IPUMEHEHUSI.



10. CMemianHO€ MPOU3BEICHUSI BEKTOPOB, €r0 CBOMCTBA, BHIPAXKEHHUE B KOOPAMHATAX U OCHOBHBIE
IMPUMCHCHUS.

11. Buael ypaBHeHus npsimoii. OCHOBHBIE 33J]Ja4 Ha MPSAMYIO Ha MIJIOCKOCTH.

12. Jluauu (KpuBBIC) 2-TO TIOPSIKA: ILTUIIC, TUIIepOoIia, mapadoia. BeiBoa KaHOHMYECKUX YpaBHEHUM
Y U3y4YCHUE UX CBOWCTB.

13. UccnenoBanue o0IIero ypaBHEHUS JIMHUI 2-T0 MOpsAKa MpeoOpa3oBaHUEM KOOPAMHAT.
14. ITonsiTne 06 ypaBHEHUSAX JIMHUHM W TIOBEPXHOCTH.

15. YpaBHEeHUs IIOCKOCTH U MTPSIMOH.

16. OcHOBHBIE 3a/1a4¥ HA MIJIOCKOCTh U MPSMYIO B IIPOCTPAHCTBE.

17. Hunuaapudeckue, KOHUYECKUe MOBEpXHOCTU. [IoBepXHOCTH BpallleHUs.

18. CxaTue U pacTsHKeHUE MOBEPXHOCTH.

19. Kanonnueckue ypaBHEHHUs SJUTUIICOU 1A, TUTIEpOO0JIONI0B. [ eomeTpruecke CBOMCTBA.

20. KommuiekcHoe uncino. KoMiekcHas miockocts. Tpuronomerpuyeckas popma KOMITTIEKCHOTO
qucia.

21. Bo3Benenue B cTeneHb U u3BieueHue kopusa. @opmymna Myaspa.

22. lenenne nonunomoB. Kopuu nonunomoB. Teopema besy.

23. OcHoBHas TeopeMa anredpbl MOJIMHOMOB.

24. KaHoHMUYECKOE Pa3/IoKEHUE MTOJMHOMA HAJ| 110JIeM (KOMIUIEKCHBIX ) YHCE.
25. IlonmuHOMBI HaJl IOJIEM BEILIECTBEHHBIX YHCEI.

26. Knaccudukarus MaTpuil.

27. Matpuupsl criequalbHOTO BUAa. biounsle MaTpULIbL.

28. OCHOBHbIE OIEpalluy HaJ MaTPUIIAMH, KX CBOMCTBA.

29. DneMeHTapHbIE MPEe0OPa30BaAHUS MATPHUILL. DKBUBAJICHTHBIE MATPHUIIBI.

30. IlpuBeneHne MaTpuIlbl K CTYIIEHYaTOMY BU]TY.

31. Matpuiisl 31eMeHTapHbIX MpeoOpa30BaHUii.

32. Ilpsamas cymma MaTpull, €€ CBOMCTBA.

33. OnpenenuTeny BBICIINUX MOPSIKOB, UX CBOMCTBA.

34. Teopema Jlamaca. 3ajgaya BEIYMCIICHUS ONPEAECIUTEIEH.

35. Onpenenenue KBa3UTPEYroJbHOW MaTPUILIBI.

36. O6parnas matpuna. Kpurepuit ooparumoctu. Kputepuii BRIpOXXI€HHOCTH MaTPHIIBI.
37. CBoiicTBa 00paTHOI MaTpHUIIbI, €€ HEKOTOPbIE TPUMEHEHUS.

38. IToctpoenue oOpatHoit MaTpuIsl MeTooM ["aycca-XKopaana.

39. JIuneliHas 3aBUCUMOCTb CTPOK (CTOJIOIIOB) MaTPHIIBI.

40. Panr matpuisl. Teopema o 6a3MCHOM MUHODE.

41. Panr MaTpu1ibl ¥ 3JIeMEHTapHbIe TpeoOpazoBanus. Berunciaenue panra.
42. Onpenenenue quHeHoro npoctpanctaa (JIIT).

43. O6mmue cpoiictpa JIII. JIuneitHas 3aBUCUMOCTb.

44. Panr u 6a3uc cucTeMbl BEKTOPOB.

45. basuc u pazmepnHocts JIII.

46. TIpeobpazoBaHMe KOOPAMHAT MIPU MEPEX0e K APyroMy 0asucy.

47. N3omopdusm JIII. JIunelinple HOAMPOCTPAHCTBA.

48. Jluneitnas 0607049Ka, U €€ Pa3MEPHOCTD.

49. Cymma, nepeceyeHue JIMHENHBIX TOAPOCTPAHCTB.

50. IIpssimas cymma noanpoctpancts. Pasnoxenue JIII B npsiMyro cyMMy €ro NoANpOCTPaHCTB.

3ajaum K IK3aMeHy:



5 3 5

1. BBIUMCIIUTH ONPEIENUTENb TPETHEro Topsiaka (2 7 3|:

4 5 5
a) 1Mo MPaBUJIy TPEYTOJIBHUKOB; 0) pa3JIOKEHUEM IO KaKOW-HUOYIb CTPOKE HUJIH CTOJIOIY.
5 4 3 5
2. BBIYUCIIUTH ONPEAETUTENb YETBEPTOTO MOPSIKA 25 03 :
7 6 3 7
4 6 5 5
-4 0 2 6 1 3
3. Jlanbl MaTPHULIbI A=|-6 1 0|, B=|-2 1 0]. Hatitn MaTPHULIbI
0 31 1 -4 2
C=2A+B", D=A-B.
1 0 3
4. BBIMUCIIUTH PAHT MATPHUIIBI 302 105
7 -3 6 8
4 9 3 15
3
5. Jlana matpuna A= 5} Haiiru: | A], AL, A-AL
-1 1
6. Pemuth MaTpuuHOE ypaBHeHne X - ( 2 :
2 3 3 -1
—3X, +2X3=-11
7. Pelmmnthb CHCTeMy JIMHEHHBIX anreOpandeckux ypaBHeHuil { 9X; — X, + X3 =—17 wmeronom Kpa-
2% + X+ X3 = 0
Mepa.
—3X, +2X3=-11
8. PemnTh cHCTeMy JIMHEHHBIX anre0paudyecKux ypaBHeHHil ¢ OX; — X, + X3 =—17 wmeronom 06-
2% + X+ X3 = 0
PaTHON MaTPHUIIBL.
X —3X, +2X3=-11
9. PewmmTh CHCTEMY JIMHEHHBIX alre0pandeckux ypaBHeHuil ¢ 9X; — X, + X3 =—17 wmerogom Tayc-

ca.

10. TIlpeactaBuTh BEKTOp d B Bume nuHEHHON KOMOHHAINH BEKTOpOB A ,b ,C, ecmu
a=(12-1,b=(-20,3),c=(-11-1), d=(-231).
11. Manwr Bexktoper a=(2,1,0), 5:(], 0,1), t=(4,212), d =(3,1,3). Tpebyercs BBIUUCIUTH CKaJISP-



=a+2b, N=3C—-d U ycTaHOBUTH OPTOrOHAIBHOCTD BEK-

HOe IMPOU3BEICHNE BEKTOPOB M N, €CIIK M
TopoB M u M.

12. Tauw Bextoper @ = (2,1, 0), b = (4,0,1) . Haiitu BekTOpHOE MpPOU3BEEHHE BEKTOPOB A XD u

YCTaHOBUTH KOJUTMHEAPHOCTH BEKTOPOB d H b.
13. Jlanbr BekTopsl a=(2,1,0), l:_)=(l, 0,1), t=(42)Y, d =(3,1,3). Tpebyercs mokaszarh, YTO BEK-

TopsI @, b, T o6pasyror Gasuc R®u Haiitn KoopauHATE BekTopa d B 9TOM Gasrce.

14. BpluucnuTh IUIOHIA[b MapajulesiorpaMma, IOCTPOGHHOIO Ha BEKTOpax a u b, ecuu

— AN
a=2p-3q, b=5p+q, |[pkEF2 |3 (pa)=7r/2.
15. KonnuHeapHbl U BEKTOPBl ¢ U d, IIOCTPOECHHBIE 110 BEKTOpaM a H b, eciu a=(2,0,-5),
b=(1,-34),c=2a-5b,d=5a-2b?

16. KommanapHs! m BekTopsl @, D, T , ecim @ =(-7,10,—5),b =(0,-2,-1),c =(-2,4,-1)?

17 Haiitu koopAMHATBI 4eTBEpTON BeplInHbI TeTpasapa ABCD, eciu N3BECTHO, YTO OHA JIS)KUT Ha OCH
Oy, oobem Terpasgpa ABCD paBeH 29 ky0.eA. M BEpLIMHBI TETpadapa MUMEIOT KoopauHaThl A(-
1;10;0); B(0;5;2); C(6;32;2).

18. Hdanbl BepunHbl TpeyronsHuka ABC: A4(4,1), B(0,-2), C(-5,10). TpeOyercss HaWTH: a) [UITHHY
cTopoHbl AB; 0) ypaBHeHue cTOpoHbl AB; B) JuinHYy h BbicOTHl CD; I) Iulomaab S TPEyrojbHUKA
ABC.

19. lansr BepmuHbl Tpeyroiapbauka ABC: A(2,-5), B(-3,—4), C(-4,2). Tpebyercs HailTu: a) ypas-
HeHHe Meuanbl BE , mpoBei€HHOM U3 BepIInHbI B ; 0) ypaBHeHHE BBICOTHI CD , IpOBENEHHON U3
BepuIuHEI C .

20. Jlauwr Bepmmabl upamuasl ABCD @ A(0,-3, 1), B(-4,1,2),C(2,-1,5),D(3,1,-4) . TpeOyercst HalTH:
a) mmHel pedep AB u AC ; 0) kocunyc yria mexay peopamu AB u AC ; B) miomiaas rpanun ABC
r) 06beM upamuasl ABCD .

21. Jlanwt Bepimnbl upamuasl ABCD @ A(1,3,6),8(2,2,1),C(-1,0,1), D(-4,6,-3) . Tpebyercs: a) HanucaTh
YpaBHEHUE IUIOCKOCTU P, mpoxozsiiei yepe3 TouKy A NEepHeHAUKYISIPHO BC ; 0) HarKcaTh ypaBHe-
Hue mockoct P, rpanu ABC ; B) HaiiTu pacctosiHMe OT Touku D 10 mockoctu P, ; r) HailiTu yron

Mexkay miaockocTsiMu P u P

22. IlocTpouTh TUHUM Ha MJIOCKOCTH MO 33JaHHBIM YpaBHEHUSM U Ha3BaTh UX.
2,2 2 2
L/ X“ Y 2
a) 2Xx—y+4=0 6) (x+4)>+(y+2)2=49 B) —+->-=1 1) —-2-=-1 = 2X
) 2x -y ) (x+4)7+(y+2) ey, ) o1 "3 ny
23. Ha3Batb KpHBYIO 2-0r0 mopsijika 4x2 - 9y2 —16X+54y —29 =0 1 noCTpOuTSH €€.
24. Nana runep6ona /', npuuém € =2,a L, u L, - eé acumnrorsl. Ber4ucauThb yron Mexry acumIl-

TOTaMU TUIIEPOOITHI.
25. IlpuBecTy K KAaHOHUYECKOMY BHY O0Ilee ypaBHEHHE alreOpandeckoil KpUBOM BTOPOTO MOPSIKa

X —2xy +y>—10x -6y +25=0.

X+3 y—-2 z+5

26. Jlaner ipsimast L : 0 -1 © TIOCKOCTh P: 5x+7y+9z—-32=0. Tpebyercs BbIUmC-
JUTH yroJ Mexy npamoii L u mmockocteio P

. X+3 y-2 z+45 . .
27. Jlansl mipsimast L: 0 - 3 1 U IJIOCKOCTh P: 5x+7y+9z-32=0. Tpebyercs HaliTu

TouKy M™ mepecedeHus mpsAMoit L u miockoctu P .

28. Hamucath ypaBHEHHE IIOCKOCTU Pj, MPOXOJsIled dyepe3 Touky M (Xg,Yo,Zg) €L HepHneHauKy-

X+3 y—-2 z+5
0o -3 1

IApHO  mpsmou  L: U HAWTH yrol MeXay IUIOCKOCTAMH P u

P: 5x+7y+9z-32=0.



29. Jlanbl KOMIUIEKCHBIE Yucia z; =7+2i, 7, =4—2i. TpebyeTcsi BBIUMCIUTD Z; +2,, 25, 2,75,
21/, .

30. Jlano anreGpamdeckoe ypaBHenue z° — 27 =0. TpeOyeTcst HaliTH BCe KOPHH alreGpandeckoro
YpaBHEHHS HA MHOKECTBE KOMIUICKCHBIX YHUCEIL.

IIpumepsl OMI€TOB 1JIs1 yCTHO-TUCbMEeHHOM GopMbl caauu 3xk3ameHa(50 0annoB):

MuHHCTEepCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
OI'AOY BO «Kazanckuii (IIpuBomkckuil) GpenepanbHbIil YHUBEPCUTET
HabGepexxHoueTHUHCKHMIA HHCTUTYT ((prmmat)

Hamnpasnenue noaroroku: 01.03.02 — [puknagHas maTemaTika 1 HHGOpMaTHUKa
[Tpodwitb MOATOTOBKU: OTCYTCTBYET

Kadenpa maremaruku

Jucturuza: Anredpa u reomerpus (1 cemectp)

3K3AMEHAIIMOHHBINA BUJIET Ne 1
1. Cucremsl nuHelHbIX anreOpanueckux ypaBHeHuit (CJIAY). [Ipasuno Kpamepa.
2. CxansipHO€ U BEKTOPHOE MPOM3BEICHHS BEKTOPOB, MX CBOMCTBA, BBHIPAKEHUSI B KOOPJAMHATAX U OC-
HOBHbBIC TPUMEHEHHUS.

3. 3agayva. Jlana runepbona [, npuuém € =2,a L, u L, - eé acumnrorsl. Beraucauts yron mexy
ACHMIITOTaMH THIIEPOOJIBL.

3aBenyrouiuii kadeapoit / H.C.I'ab6acos/

MuHKCTEpCTBO HAyKH U BbICIIEro oopazoBanus Poccuiickoit @enepanuu
OI'AOY BO «Kazauckuii (ITpuBomkckuil) henepaabHblii yHUBEPCUTET»
HaGepexHo4eTHUHCKUIH HHCTUTYT ((uiamran)

Hanpasnenue noarorosku: 01.03.02 — [Ipuxnagnas mareMaTika 1 ”HGOpPMATUKA
[Tpodwitb MOATOTOBKH: OTCYTCTBYET

Kadenpa maremaruku

Jucrurminza: Anredpa u reomerpus (1 cemectp)

3K3AMEHAIIMOHHBIN BUJIET Ne 2
1. O6parnas matpuua. Kpurepuit ooparumoctu. Kputepuit BEIpoKI€HHOCTH MaTPHULIBI.
2. JIuauu (KpUBBI€) 2-T0 MOPSAIKA: JUIUIIC, TUrepOoa, napadosa. BeiBo KaHOHUYECKUX YpaBHEHUH U
W3yYECHUE UX CBOWCTB.
3. 3agaua. [IpuBecTu K KaHOHMYECKOMY BHJy oOlllee ypaBHEHHE anre0pandeckoil KpUBOW BTOPOTO

nopsiaka X° —2Xy + y* —10x — 6y +25=0.

3aBeayronuit kadeapoit / H.C.I"'a66acos/

[Ipu cmaue ’x3ameHa ¢ MpUMEHEHHEM MU(PPOBBIX 00pa30BATEIBHBIX TEXHOJOTHH (opMHUpYyeTCs dK3a-
MEHAI[MOHHAs MMChbMEHHas pabora, cocTosmas u3 14 3aganuii. OuenuBaercs B 50 6a/10B.

Tembl 3a1aHUII MMCbMEHHO YK3aMEeHAIIMOHHOI PadoThI:
1) Onpenenureny.



2) Marpuupl.

3) CucreMsbl JTMHEHHBIX alreOpanyecKuX ypaBHEHHUI.
4) ApudmeTnyeckrue BEKTOPBI.

5) Jluneiinas anreOpa (TeOpeTHUECKUE 3aIaHNs).

6) 'eomeTpudeckne BEKTOPHI (PaBEHCTBO, OPTOTOHAIBHOCTb, KOJUIMHEAPHOCTh, KOMIUTAHAPHOCTB ).
7) 'eomerprueckue BEKTOPHI (pellieHre 3a/1a4 BEKTOPHOM areOpsl).
8) [Ipsimasi Ha MJIOCKOCTH.

9) Anrebpanyeckue KpuBble BTOPOTO MOPsIIKa HA MIIOCKOCTH.

10) IInockocTh 1 npsiMast B IPOCTPAHCTBE.

11) AnamuTryeckast reOMETpHs (TECOPETUUYECCKHE 3aJaHMts).

12) KommiekcHble yuciia 1 MHOTOUJIEHBI.

3agaHus NMCbMEHHOM JK3aMeHallMOHHOH padoThl «AJsredpa u reomerpus-1»

Norr/rt 3ananus OTBeTHI
1. Onpeneanrenn.
OHpCI{eHI/ITeHI/I BTOPOTO, TPETHETO U IIeTBépTOFO MOPAAKOB, MUHOPBI U aﬂre6panqe—
CKHe JIOTIOJTHEHHS DJIEMEHTOB. BhIUNCIIeHre oTpeienuTeneil 4eTBEPTOro mopsiaKa.
1.1 1 1 1 -5
Onpenenurens L 2 3| paBeH... BBectu oTBeT.
1 30
12 3 -1 2 -3
Jan onpenenurens (0 4 3 |. Torna munop M, smemeHTa a,, paBeH...
1 7 -2
BBecTu oTBeT.
1.3 3 4 2 -17
Han onpenenutens (0 4 3 |. Torna anrebpandeckoe qononHeHue A,
1 7 2
3JIEMEHTa &8, PaBHO... BBecTu oTBeT.
1.4 2 -1 10 2)
Ompenenurens 0 130 paBeH:
-3 2 40
1 0 4 3
1) 8 2) 24 3) 17 4) 9 5) 16
1.5 1 1 2 0 28
Onpenenurenb 1200 paBeH... BBecTH oTBeT.
0 130
1 2 3 4
1.6 3 -1 2 1-2
Haun onpenenutens (0 4 3|. Yka3aTh Bce mapbl, COOTBETCTBYIONIMX JIPYT g:g
1 7 -2 4-3

JIPYTY 3JIEMEHTOB &; ONPEIENUTENS U UX AIreOpandecKuX NONOIHEHUH A |

l:a, 2:a, 3:a, 4:a,




-1 2 4 3 3 -1 -1 2 3 2
1: 2: 3: 4. — 5.-
7 -2 7 -2 0 4 7 -2 0 3
17 13 14 15 10
a b 2
Ecnu onpenenurens ‘ paBeH § , To ompenenurens (b 5 0 paseH...
3 a o0
BBecTH OTBeT.
18 2 2 0 3 56
o 2 1 -1
Ornpenenurens paBeH... BBecTH OTBeET.
1 1 -2 4
3 -1 0 O
1.9 1 1 -10 2) 0
0 0 4 3 2
MpEETUTEIb s 2 1 1 paBeH
5 -7 4
1) -16 2) 0 3) -8 4)2 5) 4
2 Martpuusl.
OHGpaHI/II/I HaI ManI/ILIaMI/I (CJ'IO)I(eHI/Ie, BBIYUTAHHC, YMHO)KGHI/IC Ha 4YHUCJIO, yMHO)Ke-
HUE Ha MaTpHIly, TpaHCIOHUpOBaHue). HaxoxaeHue oOpaTHOW K MaTpullbl. PaHr
MAaTpHIIBI U €ro BeIYKCICHUE. MaTpU4HbIe YPaBHEHHS, X pEIlIeHHe METOJ0M 00part-
HOUM MaTpHUILIbL.
2.1 . 3 1 2 -1 —6, -2
Marpunia C=AB+2A" , tne A= , B= , UMEeT BHJ
P 21 0 1
12 a
C= b 5 ,rme a=...7, b=...2. OT1BeT BBECTH B BHAe: a,b
2.2 -1 2 3 -1 2)
Ecm A= , B= , To matpunia A—3B pasna......
1 O 2 4
-10 -5 -10 5 -10 5
2) 3) -22 4)
5 12 -5 -12 -12 -5
2'311 C=B"+2AB.me A<| ) B[t %] 1 )
CTh = + ,rme A= , = . Torga ompene-
g 0 1 3 4 P
qurenb |C| marpuilsl C paBeH. .. BBecTH oTBeT.
2.4 -1 0 3 3 -2 2 1 -9 a
2,21,—7
Marpuma | 1 3 -1||1 3 |-3*|-5 1 |umeermun| b 3],
2 1 0 0 1 3 2 -2 C

roge a=?, b=?, c=? OTBeT BBECTH B BHJIE: a,b,c




25 4 0 a -5,-18,0
Matpuia A = b 1 24|, sBisiercs oGpaTHOI K MaTpHLe
-3 ¢ 4
4 0 5
A=|0 1 -6/|.Torma a=?, b=?, c=? OTBeT BBeCTH B BHJe: a,b,C
3 0 4
2.6 1 -5 -1 7 3)3
p -3 2 -1 4
aHT MaTpPHUILIbI aBeH...
P e 707 1P
5 1 3 -1
1)1 2) 2 3) 3 4) 4 5) 5
2.7 10 01 3,0,-2
PemenneM MaTpu4HOTO ypaBHEHHS 5 3 X = s 0 SBIISICTCS MaTpHIIA
1(b 3
— ,rme a=...?, b=...2,c=...7.
a\2 ¢
OtBet BBecTH B BHJIE: a,b,C
2.8 3 -4 5 20,-8
Pemiennem marpuuHoro ypaBHenus X |2 -3 1 :(1 0 3) SIBIISICTCS
3 5 -1
marpuna X =(-5 a b),rme a=...?, b=...2.
OtBer BBecTH B BHjae: a,b
3. | Cucrembl JIMHEHHBIX aIredpanyecKuX ypaBHeHU .
CucteMbl JIMHEWHBIX alreOpandecKuX ypaBHEHWH, METOJBI MX pPelIeHus (MeTOJbI
Kpamepa u I'aycca).
3.1 . . [2x+3y=6 |11
ITycte (X,y) - pelIieHHe CHCTeMbl JIMHEWHBIX YpaBHEHMI ,
3X—-2y=-2
. X 3
HaiiienHoe no Qopmynam Kpamepa. Torma —= —, rme a=...7 (a-—uemnoe
y a
YHUCIIO0).
OTBer BBECTH B BHjie: a
3.2 | HaGop (a,b,c) 3HaueHUil HEM3BECTHBIX (X, X, Xg) SBIACTCS PEIICHUEM He-
X1+2X2—X3:6 1,21_1
BBIPOKJAECHHON CUCTEMBI YPAaBHEHUU 2X1 + X, =4  ecim a=?, b="2,
X, +3X, +4X, =3
c="?
OTBeT BBeCTH B BHE: 3,b,C
4 Apudmernyeckne BEKTOPbI.
Jluneitaple onepanmy Haja apudmMerHueckMMu Bekropamu. CKasipHOE MpOH3Belie-
HHC. OpTOFOHaﬂBHOCTB. KOOpZ[I/IHaTBI BCKTOpa B MMPOU3BOJIbLHOM 6331/106, HUX HaXO0X-
JICHHUE.
4.1 | Ckansproe nponsseenne BektopoB a = (L 3) u b = (-3, 2) paswo... 3

BBecTH oTBeT.




4.2

CkanspHoe mpousBejeHUe M-N apupMETUUECKUX BEKTOpoB M=a+2b wu

ﬁ=26—C,FHC 52(2!110)1 k:_):(4'!3’_3)’ 62(6’5’_7) PaBHO...

BBectH oTBeT.

21

4.3

OproronamsHeiMu ~ u3  Bektopos  a =(—2,1,1), b = @,3-1) u
C=(-1, 2,4) seasrorcs:

1) aub 2) auc 3)buc 4)ece 5)opmoconanvuuix nem

1)

4.4

Bextop d=(6,2,—7) B mpomsBompHOM Oasuce B=(a,b,c), rume

a=(21-3, 5=(3, 2,-5), t=(,—11), nmeer koopauHatsl (X,Y,z)g, I1e
X=..?2,y=...7,2=...7

i)

OTBer BBeCcTH B BHJE X, Y,Z.

1,11

JInneiinas ajaredpa (TeopeTHYECKHe 3aaHHA).

Ipocreiime 3a1a4u ¥ TeOpeTUHYECKUE BONPOCHI (B 00bEMe BONPOCOB K IK3aMe-
HY), B TOM YHCJIE: ONIPEIEIUTENN U UX CBOMCTBA; MPABUIIO TPEYTOJIHLHUKOB IS OIpe-
JenauTens 3-ero nopsiaka; oOpaTHas MaTpuUlla, yCIOBHE €€ CYIeCTBOBAHHS U HAXOX-
JICHHE; YCJIOBHE COIVIACOBAHHOCTH MAaTpHILl AJSl YMHOXKEHUSI; pa3MEpHOCTh IIPOU3BeE-
JCHHUS MAaTpHL; CUCTEMBbl JIMHEHHBIX YPAaBHEHHH, YCIOBUSI MX COBMECTHOCTH H
HECOBMECTHOCTH, OIPEJEICHHOCTH M HEONpeNeNIEHHOCTH; pPacIIMpeHHas MaTpula
CHCTEMBI.

I'eomeTpuyeckue BeKTOPbI (PABEHCTBO, OPTOrOHAJBLHOCTb, KOJJIMHEAPT-
HOCTb, KOMILJIAHAPHOCTD).

VYcnoBusi KOMIUIAaHAPHOCTH, KOJTMHEAPHOCTHU, OPTOTOHAIBHOCTH (TIEpIeH/IH-
KYJISIPHOCTH) BEKTOPOB, PABE€HCTBO BEKTOPOB.

6.1

Bextopst a=(1,0,2), b=(3,4,2) u T=(-1,3,1) 6yxyr xommnanap-
HBIMH, €CIIA ITapaMeTp A paBeH...

6.2

PaBHBIMM W3 BEKTOPOB a = 2i — jT, b=(2-1) wu Ct=AB, Trne
A=(-113), B=(3,3,4) seumorcs:

1) aub 2) auc 3)buc 4) sce 5) pasnvix Hem

5)

6.3

Cpenu Bextopos A =1+2] -k, b=2T +4]7 -2k u
C=—1 —2] +k xommmeapssr:

1) aub 2) auc 3)buc  4)ece 5) nem konnuneapHoix

4)

6.4

s sextopos @ =21 + ] +3k u b =27 — ] + 4k xommneapus! Bextopy
AB,rze A1, 2,1), B(3,1,5):
1) b 2) a 3)aub 4) nua nub

1)

6.5

Bexrtopst @ =21 +3]j+nk u b =(4,m,6) 6yxyr napannensusivu apyr
ApyTy IIPY 3HAYEeHMSAX mapamerpoB M =...7, N=...? (M, N - nensle uncna).
OTtBer BBeauTe B Buae: M, N

6,3

6.6

Bexropst @ =21 —4 ]+ Ak u b =(3,1,— 2) B3aumno neprenauxysp-

ubl. Torna napamerp A paseH... Beectn oTBerT.

I'eomeTpuuyecKkue BEeKTOPHI (pelieHne 3a/1a4 BEKTOPHOM ajredpsl).

Koopnunater Bektopa. Jyimaa BekTopa. OpT BekTopa. JlemeHne oTpe3ka IoImoiam.
Paccrostane mexmy Toukamu. [Ipoekius BekTopa Ha Bektop. CramspHOe mpousBese-
Hue. JlelicTBUs HaJ BEKTOpaMH B KOOPAMHATHOH Qopme, B TpaduyeckoMm BHIE.
HaxosxaeHne KoopAWHAT BEKTOpa MO 3aJaHHBIM YCIOBUSIM (KOJUIMHEAPHOCTH, OPTO-




TOHAJIBHOCTH). YTOJ MEXAy BeKTOpamu (KOCHHYC, CUHYC). BekTopHOE mpowusBeje-
Hue, ero Moayns. CMmernranHoe mpowsBeaeHue. [lmomans TpeyroasHUKa W Mapajuie-
JorpamMma, 00bEéM upaMuIpl. [[pUHAAICKHOCTE YETHIPEX TOUEK OJIHOM IJIOCKOCTH.

7.1

B IIPOCTPAHCTBE UMECTCA OTPE3OK, CO€,I[PIH5IIOH.[HI>1 JAB€ TOYKHU C allllJIMKaTaMUu
OJIMHAKOBBIX 3HAKOB. Toraa 3ToT OTPE30K HC MOXKCT IICPECCKATh!:

1) mockocte OXy 2) ocp anmirkar Oz
3) ock opauHar Oy 4) mnockocth OXZ

1)3)

7.2

[lmomane S mapannenorpaMmma, IMOCTPOEHHOrO Ha BekTopax a=(1,-2,3) u
5:(3, 2,1) paBHna:
1) 8V3 2) 6.3 3) 214 4) 14 5) 42

1)

7.3

Eciu B tpeyronbHuke ABC:AB=i-2j-2k uAC=2i—j—-2k, 1O

co{@;, B—C’J —

J2/6

7.4

Tlns exropos @ = (3,—1,2), b =(1,2,—1) moayms BekTOpHOro IpOM3BE-
NeHus ‘3 x (2a + 5)‘ paBeH Ja,rea=..? (@ - nenoe uuco).

OTBer BBeauTe B Bujae: ad

83

7.5

[Tnomanas TpeyroyibHUKA, MOCTPOCHHOTO HA BEKTOpax a =3i + i—4k u

b = (-6,0,8) pasna... BBecTH oTBerT.

7.6

O6bém  Tpeyrombroii mupamuasl  OABC, moctpoennoit ma BekTopax
a=i+2j+3k, b=(214)u ¢=(2,-1,0) xak ua pébpax, paseH...
Brectu orBeT.

1.7

Yernipe Toukn A(—2,0,1), B(-1,0,-1), C(-1,0,0), D(-2,4,0) 6yayr

JIe)KaTb B OJHOW IUIOCKOCTM TIPU 3HAYEHUU IapaMeTpa A paBHOM...
BBecTH oTBeT.

7.8

Ecm | |=1, |t_) =1, £(a ,b) =30°, To mromans Tpeyronbuuka, moCTpo-

ennoro Ha extopax (@ + 20) n (338 — 2b) kak Ha cropoHax, paeHa. ..
Brecrn oTBerT.

7.9

[nomans mapannenorpamma ABCD ¢ Bepmmmamu B touxkax A(1,—1,2),

B(5,—6,2), C(1L3,—1), D(1,2,1) passa va, rze a=...7 (a- uemoe
YHUCIIO0).
OTBeT BBeauTe B Buje: d

185

7.10

BekTopHbiM nponssenenuem sextopos d =3K u b =(2,—1,5) sensercs
sextop C =(X,6,2),rae X=...7?, Z=...? (X, Z- uensle uncna).
OTBer BBeauTe B Buae: X,Z

3,0

IIpsimble HA MJIOCKOCTH.

[Ipsimass Ha TUIOCKOCTH (pa3nuyHble (OPMBI 3alIUCH YPaBHEHUS NPSAMON Ha
IJIOCKOCTH: TPOXOJAIIEH 4Yepe3 TOYKY MNEPIEHAMKYJIIPHO BEKTOPY, Hapali-
JICJIbHO BCKTOPY, MapaJUICIIbHO OCU KOOpAWHAT, Y€pPC3 ABC TOUKU, C YIJIOBBIM
KO3(Q(QHUIHUEHTOM, B OTpe3Kax; yrojl MeXIy NpsAMbIMU; TOUKA IE€pPECEUECHUs
IPSMBIX; PACCTOSIHUE OT TOYKH [0 INPSAMOM Ha IUIOCKOCTH; YCIOBUS || M




| mpsMBIX, yCJIOBHE COBMAACHUS TMPSAMBIX, YIIIOBOM K03()PHUIMEHT MpsIMOH,
paccTosiHue MEXy ABYMS MapajuIeIbHbIMU IPSIMbBIMH).

8.1 | Paccrosnue Mexay —napawienbHbiMu  npsmbima  2X—3Y—5=0, | 5)
2X—3Y +8=0 pasno:
1)13J2 22413 3)13 4) 3 5) V13

8.2 | Jlansl BepmuHbl TpeyronbHuka ABC: A4(-2,-1), B(7,3), C(4,-3). Torma | —6,-17
ypaBHeHue Menuanbl BD, mnpoBenéHHol u3 BepmvHbl B, uMeeT BHUI:
5x+ay+b=0,rne a=...?, b=...? (a,b-uensie uncna).

OrBer BBeCTH B BHAe: a,b

8.3 | Imockoctu P, :4x—-7y+2z-3=0 u P,: 3x+2y+1z+5=0 6ynyr | 4=13
B3aUMHO MEPIICHIUKYIISIPHBI, €CITU napamerp A =...7?

BBecTu oTBeT.

8.4 | B nopsiake yBenu4eHUs pacCTOSHUM 10 Hauaia KOOpIUHAT MpsMBbIe: 4)3)2)1)
1) 3x+4y—-12=0 2) 3x+2y-6=0 3) x+y-3=0 4) 3x+y-3=0
pacroaratoTcs. ..

Yka3aTh HOMepa NPSAMBIX B MOPSAKE YBEJIHMYEHHsI HX PACCTOSTHHIA 10
HAYAJIa KOOPAMHAT.

8.5 | YpaBHeHue neprneHuKyIsIpa P OIMYIIEHHOTo U3 TOUuKH M (2, 2) Ha npsmyro | L1-P2
L umeeT BUA: L2-P1
L1: x+2y—-6=0 P1: 6x—y-10=0 L3-P3
L2: x+6y-6=0 P2: 2x-y-2=0
L3: x-3y+9=0 P3: 3x+y-8=0
B oTBere yKa3aTh mapbl, COOTBETCTBYIOLIUX APYr APYry NPSIMBIX M HMX
nepneHHKYJISIPOB

9. | llnockocThb. [IpsiMasi B IpocTpaHCTReE.

IT;10cKOCTh U TIpsiMast B TPOCTPAHCTBE (pa3indHbie (HOPMBI 3aIMCH YPaBHEHHUS
IUTOCKOCTH: MPOXO/ISIICH Uepe3 TOUKY MEPIEeHANKYIIPHO BEKTOPY, Yepe3 TpU
TOYKH, B OTpPE3Kax; yrojd MEXIY IJIOCKOCTSIMH; PAaCCTOSIHAE OT TOYKH J0
IUTOCKOCTH; YCIIOBHSI [| M L TUIOCKOCTE#; pa3iuuHbie (POPMBI 3aIMCH ypaBHeE-
HUSI TIPSIMOM B MPOCTPAHCTBE: MPOXOIAIIEH uepe3 ABE TOYKH, MmapamMeTpude-
CKOE; YroJI MEXKAY MPSAMBIMH, TPSAMON M IJIOCKOCTHIO; YCIOBUS [| U L mps-
MOH ¥ TUIOCKOCTH; TOYKA TepeceueH st IPSIMON M TUIOCKOCTH).

9.1 | Jansl uiockoctu: a) 3X—2y+4=0;0) y+2z+1=0;B) X—3y+2z=0. 3)
13 aux ocu OX mapasuienbHbl TOJIBKO. ..

1) monvko a) 2) Hu 00na 3) moavko 6)
4) monvko a) u 8) 5) moavko 8) 6) ece

9.2 | Vpasuenue mockoctn, npoxoasueii uepes Touxy M (2,—3,3) mapamnens- | 1,3
o mwiockoctn OXZ, mmeer Bun By+D =0, rne B=...?, D=..7
OtBer 3anucath B Buge: B, D

9.3 | [lnockocTth P:3x+41z=0 Oyzner MePIeHIUKYIIpHA npsiMoit | —3

X+ z-1=0
L: [IpH 3HAYEeHUH mapamerpa A =...?
X+y+z-2=0

3anucaTthb OTBET.




9.4

Janbl BEPILHHbI MIUPAMHUIBI ABCD:
A(2,-1,-2), B(1,2,1), C(5,0,—6), D(1,2,—3) . Torna paccTossHue OT BEPIIUHBI
D no mnockoctu P, mpoxopsiieit yepe3 Touky C meprneHIuKyISIPHO BEKTO-
py AB, paBHO Ja,rme a=..? (a - menoe 4mcIo).

OTBer 3anucaTh B Bujie: a

19

10

Auaredpanyeckne KpuBbie BTOPOIo MOPSIAKA HA MJIOCKOCTH.
Knaccudukanus kpuBbIx BTOporo mnopsaka. Haxoxxaenue BepuinHbl mapado-
JIBL, LIGHTPA U pajinyca OKPY>KHOCTH, LIEHTPOB dJutHIica u rurnepbosnsl. Paccro-
SIHUE MEX]ly LEHTpaMU OKpykHOocTeil. HopManbHOe ypaBHEHHE OKPYKHOCTH.
Kanonuueckue ypaBHEHHS AJUTUIICOB M TUIIEPOOIIbI, HAXOXKACHHUE UX (DOKYCOB
U DKCLEHTPUCUTETOB.

10.1

Vpasuenue 3x* +3y” +18x+6y+3=0 ompenenser.....

1) OKpy»KHOCTB 2) 3JUIATIC 3) runepboy 5) mapaboiy

1)

10.2

Vpasuenue X° —2xy + y> —10Xx -6y +25=0 onpenenser:

1) samunc 2) runepboiy 3) mapaboiy

3)

10.3

Touka C(Xc,Yc) fABJseTcs BeplnMHOi mapabonbl 4x° —8x—y+7=0. Torja
KOOPAHMHATHI Xc,Yc TOYKH C paBHBL...
OtBer 3anMcaTh B BUAC: Xc, Yo

1,3

104

Vpasuenue okpyxnoctu ¢ nentpom B Touke C(3,—4), koropas npoxoaut
yepes Hayano KoopauHart, umeeT Bua (X — 3)2 +(y+ 4)2 =R?, e panuyc

R oxpyxHOCTH paBeH. .. 3anucaThb OTBeT.

10.5

Touka C(Xc,Yyc) fABIseTcs meHTpoM osiunca 5X° +9y° —30x+18y+9=0.

Xc»Yce
Xc:Ye

Torma KOOPAWHATHL TOYKHU C PaBHHI. ..

OTBeT 3anucaTh B BHJE:

10.6

I/ISBeCTHO, 4qTo CI)OKYCLI FI/IHep6OHBI COBIIagarOT C (I)OI(ycaMI/I SJIIMIICa

2 2
X ..
2—5 + y? =lwueé OKCHOCHTPUCHUTET & = 2. Torma kaHOHUYECKOE YpaBHCHHEC T'U-

2 2
1epOOJIbl UMEET BHI: XK_yE:l’ rie A=..7 B=...7? (A,B - uenbie yuc-

na). Orser 3anucats B Buae: A B

11

AHaJINTHYECKasi FeoMeTpHus (TeopeTHYecKHne 3aJaHus).

Ipocreiimme 3aqaun U TeopeTuyeckue BONMPochl (B 00bEMe BONMPOCOB K
IK3aMeHY), B TOM 4YHCJIe: pa3InyHble (POPMBI 3alTUCH YPaBHEHUH IJIOCKOCTH,
MpsIMON Ha TUIOCKOCTH U B MPOCTPAHCTBE; B3aMMHOE PACIIOJIOKEHHUE MPSIMBIX
U IJIOCKOCTEH (ImapasiesibHOCTh, NEPIEHANKYIIPHOCTD, IIepeceyeHne, CoBma-
JICHHE); HOpMaJibHble YpaBHEHUs c(epbl U OKPYKHOCTH; PACCTOSIHUE OT TOUKH
710 IPSIMOM Ha IJIOCKOCTH; PACCTOSIHUE OT TOYKHU J0 MJIOCKOCTH; COOTBETCTBUE
MEX1y KPUBBIMU BTOPOTO MOPSJIKA U UX YpaBHEHUSIMU; KAHOHUYECKUE YpaB-
HEHHsI AIUIMIICA, THIEepOOIIbl, Mapadoibl; OIYOCH DJUIMIICA U TUIEpOOIIbI; pa-
JUYC M LIEHTP OKPYKHOCTHU; ONpEeNIEHUs 3JUIUICA, TUepOoIIbl U mapadolibl,
KaK F€OMETPUYECKMX MECT TOUYEK Ha MIIOCKOCTH.




11.1 | Hausl rpaduku npsimeix f, g, h, u: 5)
....... o MY

VYT110B0# KO(GUIMEHT NPSMON § paBeH:

1) 3 2 3 0 H-3 5L

12 | KoMmjieKCcHBIE YHCJIa H MHOTOYJICHBI.

CnoxxeHue, BBIYMTAaHUE, YMHOXKEHHE, JEJIICHUE, BO3BEACHUE B LIETYIO CTEIEHb
KOMIUIEKCHBIX 4Kces. KOMIUIEKCHO-CONPsKEHHOE Yucio. JleicTBUTENbHAA U
MHHMMas 9acTH KOMILJIEKCHOTO 4YHClia WU BbIpakeHHs. Kopuu anreOpaunde-
CKHMX MHOTOYJICHOB Ha MHOXKECTBE KOMIUICKCHBIX YHCEIT.

12.1 _ 1 5 49
KommnekcHoe unucno Z =X+ 1Y 3anucano B Bune Z=———/——. To-

1+1 51-2
. a
rga €ro ACUMCTBUTCIIbHAs 4aCThb X paBHa — , rac a - oejaoc€ 4ucliio, paBHoe. ..

BBecTH oTBeT.

12.2 : 1 5 21
Kommiexcnoe uncno Z =X+ 1Y 3anucano BBuge Z=—— ———. To-

1+1 5i-2
rJa ero MHUMas 4actb Y paBHa % , TAe ad - [eJaoe YuCio, paBHOE. ..

BBecTH oTBeET.

123 KopHu kBagpaTHOro ypaBHeHUs 22 +2Z +5=0 na MHOXecTBe KOMILIEKC- -1
HBIX YHCEIl UMEIOT BUI Z1 o =azt 2i, rge a - ILenoe 4Yuciio, PaBHOE...
BBecTH OTBeT.

2 ceMecTp.

Bonpocsl k 3x3ameny:

1. OcuoBuble noHsATHs. CJIAY ¢ KBajpaTHOI HEBBIPOXKAEHHON MaTpuliei. CucTeMbl 00IIero BUAA.
2. Teopema Kponekepa-Kanemiu.

3. ®yHapamMeHTaIbHAs CUCTEMa PEIISHU OJHOPOAHOM cucTeMbl. O0IIee pereHne O JHOPOTHON 1 He-
OJTHOPOJHOM CHCTEM.

4. [lonstue esknunona npoctpanctsa (EIT). [Ipocreiimue cBoiicTBa npousBosbHOro EIl.

5. Teopema Iludaropa u ee o6o0mEeHHE.

6. OproronanbHoe aononaHeHue. [Iponecc nocTpoeHns OpTOrOHAIN3ALNH.

7. CBoiicTBa OPTOHOPMHUPOBAHHOTO Oa3Hca.

8. Onpenenurensb ['pamMma, €ro CBs3b C JIMHEHHO-HE3aBUCUMOM cucTemMoit BekTopoB EII.

9. N3omopdusm koneuHomepHbix EIT.

10. Onpenenenue nuneliHoro oneparopa (JIO) u npocrelinie cBoNCTBA.

11. Matpuna JIO. Matpunst JIO B paznuuHbix 0a3zucax.

12. JIIT oniepatopos.




13. YMuoxenue JIO.

14. O6pa3 u sapo JIO.

15. Anre6pa JIO, neficTBYIOIUX B OJTHOM ITPOCTPAHCTBE.

16. O6partHbIii oniepaTop.

17. lnBapraHTHBIE MOANPOCTPAHCTBA.

18. CobcTBEeHHBIC 3HaUCHUS U COOCTBEHHBIE BEKTOPHI JIO.

19. Xapakrepucruueckuii noauHoM. JIO npocToil CTpyKTypBbI.
20. Tpeyronbnas ¢popma matpuiibl JIO.

21. KopHeBble MOAIPOCTPAHCTBA.

22. Kopnanosa ¢popma marpuist JIO.

23. bununeitabie popmbl (bD). Matpuunoe nipencrasicane bO.
24. Teopema enuHCTBEHHOCTH BD.

25. IlpeobpazoBanue marpuiisl b® mpu nepexozae kK HOBOMyY 0a3ucy.
26. KBanparnunsie popmbl (KD) u ux cBolcTBa.

27. O6uwmii Bug K®. Kanonnueckuii sug KO.

28. 3akon unepuuu. [IpaBuno SAxodu.

29. 3nakoonpenenenubie KO. Kputepuit CunbBectpa.

30. CtpykTypa CKaJSIpHOTO Mpou3BeieHus B BemecTBeHHOM JIIT.
31. K® B EIl. Teopema o ctpykrype KO.

32. lIpuBenenue K® Kk riaBHBIM OCSIM.

3agaun K JK3aMeHy:

X, +4X, —2X3 — 3Xg =2

1. Haiitu o6wee pemenne CJIAY 32X +9X, — X3 —4X, =5 meromom laycca.
X, +5X, + X3 —4X, +3X; =3

X; — 2X, 4+ 2X3 + 3%, =0

2. Haiitu o6wee peenne CJIAY 4 3X; —5Xy + Xg +4X, =1 meronom Iaycca.

2% 3% — X3+ X4 =1
3. Haiitn obwee pewenne ogHopoanoit CJIIAY § X —2X, —3X3 + X4 — X5 =0, nocrpours ¢ys-
namMeHTanbHylo cuctemy pemenuil (OCP) u 3anucars obuee permenue onHopoanoit CJIIAY yepes eé
@CP.
X; +2X, + Xg +4X, + X5 =0
4. Haiitn obwee pewenne oaHopontoit CIAY < 2X + X, +3X3 + X, —5X5 =0, nocrpouts pynna-
X, +3X; — X3 +6X4 — X5 =0
MeHTalbHYI0 cucteMy perienuil (OCP) u 3amucath obmiee permenue ogHopogHoir CJIAY uepes eé
@CP.
5) BbYMCINTH CKATAPHOE TNPOM3BENCHHE ApHPMETHIECKMX BEKTOPOB M-, ecimu mM=a+2b
n=3c-d u YCTaHOBUTh OpPTOrOHAJIBHOCTh BEKTOPOB m U n, rie
a=@0-1-1), b=(0,11), c=(-101, d=(-335).
6) Bousicuuts sBisercs sm 6asuc (@,b,c): a=(1-1-1), 52(0, 1,1, ©=(-10,2) npo-

CTpaHCTBa RS OPTOHOPMHPOBAHHBIM?



7) Ipumenss mnpoumecc oproroHammsamuu  lllmuara mpowsBonbHbII  Gasuc  (a,b,C)
a=(1,-1-1), b= (0,1,1), T=(-1,0,1) npocrpancra R® npeobpazoBaTs B OPTOroHaIbHBIIL
6asuc (p,q,r).
8) Ilpumensss mpomecc  oproroHanmsamun  IlMmara  mpomsBonbHBIE  Oasuc  (a@,b,C)
a=(21-1), b = (0,3,2), T=(1,-11) npocrpaucrsa R® mpeobpa3oBaTh B OPTOrOHANBHbIH
6asuc (p,q,r).

9) Haiitu maTpuiy muneiinoro oneparopa C (X) u 3anmcats ero B sBHOM BHJIE.

C=A-B, K()‘() =(X9 —Xg, %1, %] +X3), é()‘() =(X9,2X3,%1) -
3 -1 -1
10) Haiitu oneparop, obpatusiii k JIO, 3anannomy marpunieit A=/0 2 —1/.
0 -1 2
2 10
11) Haiitu cob6ctBennbie 3Hauenus JIO, 3aqannoro Mmatpuieid A=| 1 2 0
-1 1 3

2 10
12) Haiitu co6ctBennbie BekTophl JIO, 3amannoro marpuiein A=| 1 }

-1 1 3
13) Haiitu cobGcTBeHHble 3HaueHMs M cobcTBeHHble Bektopel JIO A ¢ marpumeit
2 1 -1
A=A=l1 3 2
0 -1 3
14) Haiitu coOCTBEHHBIE 3HAUEHHMs] U COOCTBEHHBIE BEKTOpHI JIMHEHHOIO OIepaTopa, y KOTOpOro
1 0 O
Al=l1 2 1
-1 0 1
2 10
15) Boisicuuth nmpuBomuMa WM HeT marpuna A=| 1 2 0| JIO kK auaroHaJbHOMY BHIY H, €CIIH
-11 3

MPUBOMMA, TO 3aMHCaTh €€ TUaroHaIbHYIO (hopmy.

16) Mana xBagpatuuHas popma L(X;, Xy, X3) " X12 + 4X§ +4X. X, + 4X1X +4x

1% 3 X3 Tpebyercs npuse-

CTH KBaJpaTUIHYIO (POpMy K KAaHOHHYECKOMY BHTY.
17) Mana xBagpatuunas popma L(X;,Xp,X3): 4X2 —3X2 +4X2 +4X, X +8X, X, . Tpebyercs npuse-

1 2 3 172 1"3
CTH KBaJpaTUYHYIO (JOpMY K KAHOHMYECKOMY BH]Y.

18) YcranoBUTH 3HAKOONPEAENEHHOCT KBAIPATUIHON (POPMBI 4X1 + X2 +8X1X + 4x X Xa:
19) YcTaHOBHTH 3HAKOOTIPEICIIEHHOCTh KBAAPATHIHON (hOPMBI 4X1 + 3x§ — 2x2 + 8X1X +4X X Xg
20) Haiitn KaHOHUYECKHI BUJI cremyronen KBaJpaTUYHOM bopmbI:

f(x1 91 %3) = X X5 + X5 X +x1x3



IIpumepsl OuUIeTOB /151 yCTHO-THCbMEeHHOMH GopMbI caavu dk3ameHa (50 0ay10B):

MuHucTepcTBO HayKy U Beiciiero oopasosanus Poccuiickoit denepannn
OI'AOY BO «Kazanckuii (IIpuBomkckuit) dheaepanbHbIi YHUBEPCUTET)
HabGepexxHo4eTHUHCKHI HHCTUTYT ((humna)

Hanpasnenue noarorosku: 01.03.02 — [Ipuxiagnas mareMaTika 1 ”HGOpMaTHKa
ITpoduiib NOATOTOBKU: OTCYTCTBYET

Kadenpa marematuku

Jucturrna: Anredpa u reomerpus (2 cemecTp)

3K3AMEHAIIMOHHBINA BUIET Ne 1
1. OcnoBnble nousaTus. CJIAY ¢ kBagpaTHON HEBBIPOXKAeHHONW MaTpuliei. Cuctembl 00LIET0 BUAA.
2. CoOcTBeHHbIE 3HAUCHUS U COOCTBEHHBIE BEeKTOPHI JIO.

3. 3apmawa. Haiitu coOcTBeHHBIE 3HaueHMs U cobcTBeHHble BekTopel JIO A ¢ wmarpumeit

2 1 -1
A=A=l1 3 2
0 -1 3
3aBenyromnuii kageapoit / H.C.I'ab6acos/

MuHucTepcTBO HayKy U BhIciiero oopasosanus Poccuiickoit denepannn
OI'AOY BO «Kazanckuii (IIpuBomkckuit) GpenepanbHbIi yHUBEPCUTET
HabepexxHo4uenHUnHCKUIA HHCTUTYT ((uuan)

Hanpasnenue moarorosku: 01.03.02 — [puxagnas mareMaTika 1 ”HPOpPMATHKA
ITpodwiib NOATOTOBKU: OTCYTCTBYET

Kadenpa maremaruku

JucuumnmrHa: Anredpa u reometpus (2 cemectp)

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. ITonstue esknuosa npoctpanctsa (EIT). [Ipocreiimue cBoiicTBa mpousBosbHOro EIL.
2. Keagparuunsle ¢popmbl (KD) 1 ux cBoiicTaa.

3. 3anauva. Haiitn KaHOHHYECKUI BU]I ClenyroIen KBaJpaTHYHON dbopMbI:
f (xl, Xp Xg) = X Xo + XoXg + x1x3.
3aBenyromuii kadeapoit / H.C.I'ab6acos/

OO1ee KOIMYECTBO OANIOB MO IUCIUIUIMHE TOJCYUTHIBACTCS KaK CyMMa OaiioB 3a TEKYIIUH
KOHTPOJIb U TPOMEXKyTOuHyI0 arrectanuto: 50+50=100 OamnoB, KOTOpoe 3aTeM MEPEBOJMUTCS B
OLICHKY.

CootBercTBHE OANIIIOB U OLIEHOK:

st 3x3ameHa:

86-100 — oTyimuHO

71-85 — xoporo

56-70 — y1oBIETBOPUTEITHHO

0-55 — Hey1OBIETBOPUTEITHHO



Otauuyno (86-100 6annoB): oOyuarommiicss OOHApYX HJI BCECTOPOHHEE, CUCTEMAaTHUECKOE M
riry0okoe 3HaHHE y4eOHO-IIPOrpaMMHOTO MaTepuasa, yMeHHe CBOOOJHO BBIMOJIHATD 3aaHUs, IPEay-
CMOTPEHHBIE MPOTrPaMMOM, YCBOWJI OCHOBHYIO JIUTEPATypy U 3HAKOM C JOIOJIHUTEIBHON JIUTEpaTy-
POii, peKOMEH0BaHHOM MPOrpaMMOil TUCIUILIMHBI, YCBOWI B3aUMOCBSI3b OCHOBHBIX MOHSATUIN TUCIU-
IUTMHBI B UX 3HAYEHUU JUIA IpuodpeTaeMoil mpodeccuu, MposBUI TBOPUECKUE CIIOCOOHOCTH B MOHU-
MaHUU, U3JI0KEHUH U UCTIOJIb30BaHUU YUeOHO-IPOTPaMMHOI0 MaTepuana.

Xopomuo (71-85 6ayoB): oOyJarommiics 0OHAPYXKHII TIOJTHOE 3HAHUE YYeOHO-IPOTPAMMHOIO
MaTepuaia, YCHEIIHO BBIMOJHIII MPEIyCMOTPEHHbIE IPOrpaMMOii 3a/1aHUsl, YCBOWJI OCHOBHYIO JIMTE-
parypy, pEKOMEHJOBAHHYIO IPOrPaMMON TUCIUIUIMHBI, TOKa3aJ] CUCTEMATUYECKU XapaKTep 3HAHUU
[0 JTUCIHUIUIMHE U CIIOCOOEH K MX CaMOCTOSITEIbHOMY IOIOJIHEHUIO U OOHOBIIEHUIO B XOJI€ JalbHEH-
el yueOHoi paboThl U MPO(ECCHOHANTBHOM eI TETHHOCTH.

YaoBjerBopurebHo (56-70 6a/10B): 00ydarmMiics 0OHAPYKUJT 3HAHUE OCHOBHOTO Y4eOHO-
POrPaMMHOTO MaTepuaia B 00beMe, He0OX0IMMOM IS aibHEeHIel yueObl 1 mpeacTosIed paboTsl
o npodeccuu, CIpaBUIICS C BBHIIOJHEHUEM 33JaHU, TPETYCMOTPEHHBIX IPOrPaMMOii, 3HAKOM C OC-
HOBHOM JIMTEPATYPOH, PEKOMEHJOBAaHHOM IPOrpaMMON JTUCHHUIILINHBIL, TOIIyCTHII ITIOTPEIIHOCTH B OTBE-
T€ Ha PK3aMEHE U MPH BBIIOJIHEHUU YK3aMEHALIMOHHBIX 33JaHHi, HO 00JIaJaeT HEOOXOAUMBIMU 3HAHU-
SIMU JUISL UX YCTPAHEHUs [10J1 PYKOBOJICTBOM IIPEIOAAaBaTES.

HeynosaerBopurenabno (0-55 6asiioB): oOydaromuiics oOHApYKUIT 3HAUUTETIbHbIE TPOOEIHI B
3HAaHUSX OCHOBHOTO Y4eOHO-IPOrpPaMMHOI0 MaTepHaja, IOIYCTHUJ MPUHIMIHAAIBHEIE OIMOKH B BBI-
MIOJIHEHUU MPEIYCMOTPEHHBIX MPOrpaMMOii 3aJaHU U HE CIIOCOOEH MPOJIOJKUTH 00yueHue Uil Ipu-
CTYIHTb 110 OKOHYaHWU YHHBEPCHUTETA K MPO(EeCCHOHANTBHON AEATEIIEHOCTH 0e3 JOMOITHUTEIbHBIX 3a-
HSATUH IO COOTBETCTBYIOIIEH AUCIUILIIHHE.



[Ipunoxenue 2
K paboueii mporpaMmme JUCITUTIITUHBI (MOTYJIs)
Anrebpa u reomMeTpust

Ilepeyennb JauTepaTypbl, HeOOXOAMMOM 1JIS OCBOEHMSI JUCUMILIMHBI (MOTYJIs1)

Hamnpasnenue noaroroku: 01.03.02 - IMpukianHas MareMaTuka U1 ”HGOpPMATHKA
[Tpoduns NOArOTOBKHU: OTCYTCTBYET

Kpanudukanus BeITycKHUKA: OaKanaBp

®dopma 00yueHus: OUHas

SI3bIK OOyUEHHUS: PYCCKHMA

"o Havana oO6y4yeHus mo oOpazoBaTenbHOM nmporpamme: 2021

1. bexnemumes /. B. Kypc ananutuyeckoii reoMmeTpuu U TUHEHHON anreOps! : yuebnuk / [1. B.
bexnemunes. - 17-e u3g., crep. - Cankr-IletepOypr : Jlans, 2020. - 448 c. - ISBN 978-5-8114-4748-0.
- URL: https://e.lanbook.com/book/126146 (nara obparenus: 25.08.2021). - TekcT : 37€KTPOHHBIH.

2. bexnemuies J1.B. Pemenue 3a1a4 U3 Kypca aHaJIUTHUECKON T€OMETPUN U JTMHEHMHOMN anredpsl
/ JI.B. beknemuiieB - Mocka : ®USMATIINUT, 2014. - 192 c. - ISBN 978-5-9221-1480-6. - URL.:
http://www.studentlibrary.ru/book/ISBN9785922114806.htm| (nata ob6pamenus: 25.08.2021).- Texct
. DJICKTPOHHBIH.

3. KapueBckuit E.M. Jlekuuu no nuHelHo# anredbpe U aHAIUTUYECKOW TreéOMETPHUH : yueOHOe MOo-
cobue / E.M. Kapuesckuii, M.M. KapueBckuii. - 2-e u3a., nepepad. u gon. - Cankr-IlerepOypr : Jlansp,
2018. - 424 c. - ISBN 978-5-8114-3223-3. - URL: https://e.lanbook.com/book/109505 (nata obparie-
Hust: 25.08.2021). - TekcT : 3NeKTPOHHBIH.

4. COopHUK 337a4 110 aHAJTUTUYECKON r€OMETPUU U JTMHEIHON anredpe : yuebHoe nocodue / JLLA.
bexnemumeBa [u ap.].; mox penakuueit /I.B. benemumesa. - 7-e uzn., crep. - Caunkr-IlerepOypr :
Jlans, 2019. - 496 c. - ISBN 978-5-8114-4577-6. - URL : https://e.lanbook.com/book/122183 (mata
oopamenus: 25.08.2021). - TekcT : 37€KTPOHHBIA.

5. I'eBopksn [1.C. Beicmias matemaruka. Jlunelinas anredpa u ananutudeckas reometpus / I1.C
I'eBopksiH. - MockBa : OUBMATIIUT, 2014. - 208 c. - ISBN 978-5-9221-1582-7. - URL:
http://www.studentlibrary.ru/book/ISBN9785922115827.html (nara oopamenus: 25.08.2021). - Tekcr
: DJIEKTPOHHBIM.

6. 3ajayHuK O BBICIICH MaTeMaTHKe sl BY30B : yueOHoe mocobme / B. H. 3emckoB [u jap.] ;
nox pen. A. C. Ilocnenosa. - 3-e uzn., crep .- ExatepunOypr : Usa-so ATIL, 2015 .- 512 ¢ : un. -
(YueOnuk ms By3oB. CrienmanbHas autepatypa) .- [puin.: ¢. 498-509 .- B mep .- ISBN 978-5-8114-
1024-9. - Tekcr : HenocpencTBeHHBbIH. (100 7k3.)

7. Unbun B.A. Ananutuyeckast reoMeTpus : yueOHUK a7 By30B / B.A. Unbun, 2.1, [lo3usk/ - 7-
€ u3l., crep. - Mocksa : ®DUSMATIIUT, 2012. - 224 c. - (Kypc BbicHIeil MaTeMaTUKU U MaTeMaTuye-
CKOM bu3uKu.) - ISBN 978-5-9221-0511-8. - URL:
http://www.studentlibrary.ru/book/ISBN9785922105118.html (mara oopamenus: 25.08.2021). - Tekcr
: DJIEKTPOHHBIM.

8. Nnbun B.A. Jluneiinas anrebpa : yueOnuk / B.A. Unbun, 2.1". ITo3usk. - Mocksa : @usmar-
mut, 2007. - 280 c. - ISBN 978-5-9221-0481-4. - URL.: https://e.lanbook.com/book/2178 (mata obpa-
meHust: 25.08.2021).- Tekcr : 3IeKTPOHHBIH.

9. KysnenoB JI.A. COOpHUK 33aJaHHii 110 BBICIIEH MaTeMaTUKe. THUIIOBBIE pacyeTsl : yueOHOe 1mo-
cooue / JI.LA. Ky3nenos. - Cankrt-IlerepOypr : Jlanp, 2015. - 240-c. - ISBN 978-5-8114-0574-9. -
URL: https://e.lanbook.com/book/4549 (nata oopamenus: 25.08.2021). - TekcT : 37EKTPOHHBIIA.



10. CoopHuk 3ama4 MO aHATUTUYECKONW TeOMETPHH W JIMHEWHOW anredpe : yueOHoe mocobue /
nox pen. KO.M. CmupHoBa. - Mocksa : MITHMO, 2016. - 391 c. - ISBN 978-5-4439-3003-9. - URL:
https://e.lanbook.com/book/80147 (nara obparenus: 25.08.2021). - TeKCT : 3JI€KTPOHHBIA.

11. CoopHUK 3a/1a4 MO BBHICIICH MaTeMaTUKE ¢ KOHTPOJBbHBIMU paboTamu. 1 Kypc : ydeOHOe To-
cobue g By3oB / K. H. Jlyary [u gp.]. - 9-e uzn. - Mocksa : Aiipuc-nipecc, 2011. - 576 ¢ : un. -
(Bricmiee o6paszoBanue). - B mep. - ISBN 978-5-8112-4389-1 - Tekcr : HenocpeacTBEHHBIN. (41 9K3.)

12. IlleBnor I'.C. Jluneiinas anredpa: Teopus M MPUKIAIHBIC aCIIEKTHI : yueOHoe mocobue / I'.C.
[leBuoB. - 3-¢ u3a., ucnp. u goi. - Mocksa : Maructp: HUL] MTH®PA-M, 2014. - 544 c. - ISBN 978-
5-9776-0258-7. - URL: http://znanium.com/catalog/product/438021 (mara obpamenus: 25.08.2021). -
TekcT : ANEeKTPOHHBIN.



[Ipunoxenne 3
K paboueii mporpaMMe JUCIUTIIUHBI (MOITYJIs)
Anrebpa u reomMeTpust

Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOTH, MCIO0JIb3yEeMbIX JIJIS1 OCBOCHHS JUCUMILIMHBI (MO-
AyJisi), BKJIOYasi epevyeHb MPOrpaMMHOro odecriedyeHnsi 1 MHPOPMAIIMOHHBIX CIIPABOYHBIX CH-
cTeM

Hamnpasnenue noarorosku: 01.03.02 - IpukianHas MareMaTuka 1 ”HGOpPMATHKA

[Tpoduns NOATOTOBKHU: OTCYTCTBYET

Kpanudukarnus BeITycKHUKA: OaKanaBp

®opma 00yuyeHHs: ouHas

S3b1K 00OyueHus: pyCCKU

['ox nauana oOydeHus mo oopazoBarenbHON mporpamme: 2022

OcBoeHHe TUCIHUILIMHBI (MOIYJIs) MPEAnoiaraeT MCHOJIb30BaHUE CIIEAYIOIIEr0 MPOrpaMMHOTO
obecniedeHrs 1 NHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM:

Onepanuonnas cuctema Microsoft Windows 7

[TakeT odpucHoro nporpammuoro obecrnedenus Microsoft Office

Bbpayzep Mozilla Firefox

Adobe Acrobat Reader

AntuBupyc Kacrniepckoro
OnektpoHHas 6ubnuoteunas cuctrema «ZNANIUM.COM»
OnekTpoHHas 6ubnuoTeuHas cuctema MznarenscTBa «J1anby
OnexTpoHHas 6ubnnoredHas cuctema « KOHCYJIbTaHT CTyIEHTa»
DnexTpoHHas 6uOIMoTeYHas cuctemMa «ANROYKC».



