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AHHOTALUS K JUCLIUILINHE

Haspanue JUCITUITIINHBI

Anrebpa v reoMeTpHs

Hanpasnenue moaroToBku
(cIenaabHOCTD)

09.03.01 «MudopmaTuka 1 BEIYUCITUTEIbHAS TEXHUKA)»

Hanpasnennoctb
(mpodwie/mporpamMma/crieiuanTu3anms)

ABTOMAaTHU3MPOBAHHBIE CUCTEMBI 00PaOOTKH
UHGOPMALIUU U YIIPABICHUS

MecTo IUCHUTUINHEBI

JlucuunianHa OTHOCUTCS K 00s13aTeNbHOM yacTu bioka 1
«ducuummunsl (Mmoxynu)» OOIL.

TpynoemkocTs (3.€. / 9achl)

8 3.e. /288 wacos

HGJ'IB HU3Yy4YCHUS TUCHUILIINHDBI

Llenpto  mpenojgaBaHUs  JUCHUIUIMHBI  SIBJISIETCS
npuoOpeTeHue 3HaHWM U YMEHHUI, OCBOCHHE METOOB
pelieHuss anredpanyeckux MU TeOMETPUYECKUX 3ajad.
®opMHUpOBaHUE MUPOBO33PEHNUS U PA3BUTHE CHCTEMHOTO
MaTEMaTUYeCKOr0 MBIIUIEHUS, IPUBUTHE HaBBIKOB
MaTEeMaTUYeCKOr0 MOJEIUPOBAaHUs IPAKTUYECKUX M
MHXEHEPHBIX 3ajla4, UX TEOPETHUUECKOT0 MCCIIEA0BAHUS
U pelleHHs  OpOrpaMMHBIMU  CpPEICTBAaMU B

po(hecCuOHATIBHON e TENbHOCTH.

Komnerenmuu, hopmupyemsie B
pe3yNbTaTe OCBOSHUS AUCLIUIIITNHBI

OIIK-1. CriocobeH NpUMEHSATh €CTECTBEHHOHAYUYHbIE U
OOIIeNHKEHEPHbIE 3HAHUs, METOAbl MaTEeMaTUYEeCKOIro
aHalu3a M MOJEIUPOBAHMS, TEOPETHUECKOro U
HKCIEPUMEHTAIBHOTO HCCIIEI0BaHMS B
npodecCHOHATBLHOMN 1eATEIbHOCTH.

ConeprxaHue AUCUUILUIMHBI (OCHOBHBIE
pa3esbl U TEMBI)

I'pynnbl, kKoabLa, nomist. MaTpuuHOE HCYHUCIICHUE.
Onpenenureny. CJIAY. n-MEepHOE  JIMHEHHOE
npocTpaHcTBO. [lone BemecTBEHHBIX M KOMIUIEKCHBIX
ynces. BekropHas anreOpa. AHaIMTHYECKasi TEOMETPUS
Ha TUIOCKOCTH U B NpocTpaHcTBe. [IpsiMble U MIIOCKOCTH.
KpuBble 1 nmoBepxHOCTH BTOPOro mopsiaka. JImHenHsle
oneparopsl. EBKIMI0BO IPOCTPaHCTBO. buinHElHbIE U
KBaJpaTUUHble (QOpPMBL. DJIEMEHTHl TEOPUU UYHCEI.
ONEeMEHTBI TEOPUH TPYII U MHOTOUWJICHOB.

dopma IPOMEKYTOUHOU ATTECTALUU

3auer (1cem), Dx3ameH (2 cem)




1. lesun u 3a7a4M JTUCUUILIHHDI:

Henabio npenopaBaHusi TUCHUIUIMHBI SBISETCS NpUOOpETEHHE 3HAHWM W YMEHUH, OCBOCHHE
METOJIOB pelIeHHs anreOpandyeckux U TeoMeTpudeckux 3anad. PopMUpOBaHHE MHUPOBO33PEHHUS U
pa3BUTHE CHUCTEMHOTO MAaTEMaTHYECKOTO MBIIUICHUS, TPUBUTUE HABBIKOB MaTeMaTHYE€CKOTO
MOJIETTUPOBAHUS MPAKTUYECKUX U MHKEHEPHBIX 33/1a4, UX TEOPETUUYECKOrO MCCIEAOBAHUS U PEIICHUs
MIPOrPaMMHBIMH CPEICTBAMHU B MPO(ecCHOHATBHOM e TEIbHOCTH.

3agaum QUCHUILIMHEL:

— W3YyYECHHE OCHOBHBIX TEOPETHYECKHUX IMOJIOKEHUA U METOI0B aJireOpbl M T€OMETPHH,

— (opmupoBaHUE HABHLIKOB B MATEMAaTUYECKOW MOCTAHOBKE M MOJICIHPOBAHUM MPAKTHUICCKHUX
3a/1a4 C UCIOJIb30BAaHUEM aITreOpanvdecKuX CTPYKTYP U T€OMETPUUCCKUX ITOCTPOCHHH,

— (opmupoBaHUE HABBIKOB  BBITIOJHEHUS  aJreOpaMvecKuMX  pacuyeToB H  MOCTPOCHHS
TEOMETPUUYECKUX OOBEKTOB C UCTIOIB30BAHUEM IPOTPAMMHBIX CPEACTB U BEIYUCIUTEIIBHON TEXHUKH.

2. Ilnanupyemble pe3y/ibTaThl 00y4eHUsl

B pesynbTare ocBOGHUS MUCHUIUIMHBI Yy CTYJIEHTA JTOJKHBI OBITh C(HOPMUPOBAHBI
3HATH:

3H3HI/IH, npuoﬁpeTaeMble B X04€ UBYIYCHUSA TUCHHUIIINHBI

Ne 3HaHusA
n/n 3

1 OcHOBHBIE OHATHS 001l anreOpsl. MarpuaHoe ucuucinenne. OnpenenuTeny, UX CBOMCTRa.

2 Mertonsl pemenust CJIAY.

3 [oHsTHE MOJIS BEIIECTBEHHBIX U KOMILICKCHBIX YHCEN, TUHEWHOTO MPOCTPAHCTBA, Oa3uca U pa3sMepHOCTH
JIMHEIHOTO MPOCTPAHCTBA.

Bexrophas anre6pa.

5 Paznnunble Gpopmbl ypaBHEHHUH NPSMBIX HA TUNIOCKOCTH, TIPSIMBIX U TUIOCKOCTEH B IIPOCTPAHCTBE U UX
B3aMMHOE PAaCIIOJIOKEHHE;

KpuBsle 1 TOBEPXHOCTH BTOPOTO MOPSIKA.

[TonsTHE TUHENHBIX ONIEPATOPOB U ICHCTBUS HA/I HUMU; TIOHSITHE COOCTBEHHBIX 3HAUEHHUI U COOCTBEHHBIX
BEKTOPOB JIMHEWHOT'O oneparopa.

8 Ilonatne eBknIMAOBa NPOCTPAHCTBA, MaTpuua ['paMa, NOHATHE HOPMHPOBAHHOTO IPOCTPAHCTBA,
OPTOHOPMHUPOBAHHOTO 0a3Kca KOHEYHOMEPHOTO €BKJIM/I0BA TPOCTPAHCTBA.

9 BununeitHble U KBagpaTHYHBIE (GOPMBEI.

10 OCHOBHBIE TOHATHS TEOPUU YUCEN 1 MHOTOWICHOB OJJHON TIEPEMEHHON; JIEMEHTHI TEOPUH TPYIIIL.

YmeHnusi, npuodperaeMbie B X0/1€ 0CBOECHHS THCIUTIIHHbI

Ne Ymenns
n/mny

1 COBepIHaTL Oorepanry HaJ MaTpullaMi, pellaTb MAaTPUYHBIC YPAaBHCHU .

2 [IpoBomuTh aHaMM3 COBMECTHOCTH M pemats HeomHoponHsle CJIAY wmeromom [aycca, mMaTpuuHBIM
METOJIOM U ¢ IoMolbio Gopmyn Kpamepa; NpoBoIUTE aHAJIN3 HETPUBHAIEHONH COBMECTHOCTH OJHOPOIHON
CJIAY, naxoauts OCP.

3 CoBepiats onepanuy HaJl KOMIUIEKCHBIMH YHCITaMH.

4 [TpoBoanTh Npeobpa3oBaHKe KOOPANHAT MPH IpeoOpa3oBaHny Oa3uca N-MEPHOTO JIMHEHHOTO
MIPOCTPAHCTBA.

CoBepiath oneparyu HaJl BEKTOpaMH.

AHanu3upoBaTh ypaBHEHHUE MPSIMOM Ha IJIOCKOCTH, YPAaBHEHHUS NPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CTPOHTH M aHAIN3UPOBATH KPUBBIC M IIOBEPXHOCTH BTOPOTO ITOPSIKA.

7 HaxonnTths cobcTBEeHHBIE 3HaYCHNS 1 COOCTBEHHBIE BEKTOPHI MaTPHII THHEHHBIX OIIEPATOPOB.




8 [IpuBoANTE KBaAPATHYHYIO (POPMY K KAHOHHIECKOMY BHIY.

9 Pemate 3amaun TCOPUU YUCETT 1 MHOT'OYJICHOB.

10

[IpuMeHsATs MaTeMaTHUYECKHI ammapar anreOpsl W TEOMETPHH UL PEUICHHS TNPaKTHYECKUX 3a1ad C
HCTIOJIB30BaHUEM MIPOTPAMMHBIX CPENICTB M BEIYUCIUTEIHHON TEXHUKH.

Haanm, npnoﬁpeTaeMble B X0/1€ OCBOCHHUSA NUCIHHUIIJINHbI

HaBbikn

1 |Bnazerp HaBBIKAMM IIPOBEJCHUS OlNEpaluii HaJ MaTpUIIAMH, METOJAMH aHajHh3a U PELICHUS MAaTPUYHBIX
ypaBHeHwmit, CJIAY.

2 MeTtomamu pemieHus 3a1a9 BEKTOPHOH anreOpsl M aHATUTHIECKOW T€OMETPHH.

3 TexHukoi pa3nokeHUs BEKTOPOB MO 0a3ucy, Mpeodpa3oBaHKs KOOPAMHAT MpHU MpeoOpa3oBaHuM Oaswca,
OpTOTOHAIM3AINH Oa3uca.

3HAYEHMH HM  COOCTBEHHBIX

BEKTOPOB

JIMHEHHOTO

oreparopa,

4 TexHukoii mpeodpa3oBaHKs MATPHIII IMHEHHOTO OTIepaTopa MpHU Mepexojic K HOBOMY 0a3ucy, HaXOKACHUS
COOCTBEHHBIX
OpPTOHOPMUPOBAHHOTO 0a3rca U3 COOCTBEHHBIX BEKTOPOB CaMOCOMPSKEHHOTO OIepaTopa.

MOCTPOCHHS

TexHHKOW PUBENCHUS KBaPATUYHONW (OPMBI K KAHOHUUECKOMY BHILY.

TexHukoii aHamU3a aareOpandecKux CTPYKTYp.

Texuukon peUICHUA TUNINYHBIX 3a1a4 TECOPHUU YHUCEI U MHOTOWICHOB.

0| N | O

Hasrpikamn HCCIICAOBAHNA TIPAKTUYCCKUX 3adad C€ HUCHOJb30BAHUCM IIPOTPAMMHBIX CPEACTB U
BBIYMCIIUTEIILHON TEXHUKU.

KOMI[eTeHIIHI/I, npnoﬁpeTaeMLIe B X0A€ U3YyYCHUA TUCHUIIIMHBI

1 00IIeHHKEHEPHbIE
3HaHUA, MCTObI
MareMaTHIECKOTO
aHaIM3a u
MOJIETUPOBAHHS,
TEOPETUYECKOTO U
9KCIIEPUMEHTAILHOTO
HUCCJICAOBAHUS B
poeCCHOHATBHOMI
JIEATENEHOCTH

Komnerenuuu HNupuxatopsl 3HaHuA Ymenust HaBbIkn
(NeNe m3 3.1) | (NeNe m3 3.2) | (NeNe u3 3.3)
OIIK-1. Cnocoben | OIIK-1.1 3HaTh: OCHOBEI MATEMATHKH, 1,2,3,4,5,6,7,
MIPUMEHSITh (hU3UKH, BBIYUCITUTEILHOW TEXHUKH U 8, 9, 10.
€CTECTBEHHOHAYYHBIE| MPOrPAMMHUPOBAHHS

OIIK-1.2 YMmeTs: pemiath cTaHAapTHBIE
npodeccroHanbHbIE 3a7a4uH C
MIPUMEHEHHUEM €CTEeCTBEHHOHAYYHBIX U
00IeHKEHEPHBIX 3HAHUH, METOO0B
MaTeMaTHYECKOT0 aHAN3a U
MOJIETTMPOBAHUSI.

1! 2! 3! 4l 5! 6, 7]
8,9, 10.

OIIK-1.3 BrnazgeTs: HaBBIKAMU
TEOPETHIECKOTO U IKCIIEPUMEHTAIEHOTO
HCCIIEIOBAaHUs 00OBEKTOB
npodeccCHnoHaTbHON JesITeIbHOCTH

3. Mecto nucuunauHbl B cTpykrype OOIL:

Z[I/ICI_[I/IHJ'II/IHa «Anre6pa U TCOMCETpPHUA» OTHOCUTCA K 0a3oBoii uvacth bioka 1 «I[I/ICI_II/IHJ'II/IHLI

(momymm)» OOIL.

Jucuumimza usyyaercs Ha 1 kypcee B 1, 2 cemecTpax.
JucuunnuHa Ga3upyercss Ha 3HAHUAX, MOJYYEHHBIX MPU HM3YYEHMM AMCUMILIMH: MaremaTuka

(cpennee (momHOE) obIIee 0Opa3OBaHUE).

[lepeyeHp MoOCHEqYIONMX JUCHUILIMH (MOAYNE), A KOTOPBIX HEOOXOAWMBI 3HAHUS, YMEHUS U
HaBBIKM, (opMUpyeMble TaHHOM y4eOHOW IUCHMIUIMHOM (Moaynem): MaremaTuyecKuil aHajus;
Wuterpansl u  auddepeHnnanbHble  YpaBHEHUS; AMCLUMIUIMHBL, HCIOJNB3YIOUIME ajredpanydeckue

cTpykTyphl; CJIAY; reomerpuueckre 00bEKThl; CHMMETPHH.

4. CTpyKTypa U coaep:kaHue TUCHUIINHBI



4.1.

CTpyKTypa IMCHUIINH

g ? Pacnpenesiennie TpyA0eMKOCTH
@
Pa3aen QAuCHMIJIMHBI. ) S5 % pasneia (B '-lilCﬂX) 1o BHJIaM Conepane
Ne | Mdopma nmpomexyTOUHOI g5 o y4eOHol padoThI .
= CAMOCTOSITEIbHOI
n/n aTTecTaluu e a
5 padoTsI
(no cemecmpam) 3 KOHTaKTHasi CPC
i ak | np | 1a6 | KYA
1 2 3 4 5 6 7 8 10 11
OCHOBHbIC MOHATHS 00IIIECH [1, 9], ctp. 37-42, 67-98.
anredpsl. MarpuiHoe Brinonnenue
HCYHCIICHUE. pacueTHOTpaduIecKoit
1 Omnpenenureny. 56 1 14 14 B B 28 pabortsr [4].
MatpuuHbie ypaBHEHUS.
CuHcTeMbl THHEHHBIX
anre0panaecKux
YpaBHEHUI.
[1], cTp. 98-112.
N-MEPHOE JINHEHHOE Brimonuenue
5 | MPOCTPAHCTEO. [Tone 30 6 6 3 B 18 pacueTHOrpadpuuecKon
BEIIIECTBEHHBIX YUCET. pabotsr [3,5].
[one KOMIUTEKCHBIX YHCETI. IoxaroroBka k
KOHTPOJIbHOI padoTe.
[1], cTp. 12-67.
Brimonuenue
3. | BekTopHas anre6pa. 32 8 8 - — 16 |pacuerHorpaduveckoit
pabots! [4]. IlogroroBka
K KOHTPOIBHOH padoTe.
[1], cp. 170-202.
AHanmuTHYeCKas TEOMETPHUS
HA IJIOCKOCTH H B Bemoaenie
4, 24 4 4 - - 16 |pacuerHOTrpaduIecKo
npocTpancTse. [Ipsambie u
pab6otsr [4]. [TonroroBka
MJIOCKOCTH. .
K KOHTPOIBHOH paboTe.
3adeT BBICTABISETCS TI0
COBOKYITHOCTHU
3auer 2 — — — 0,3 1,7 |pe3ympTaToB TEKYIIETO
KOHTPOJIA
yCIIeBaeMOCTH
Hroro: 144 32 32 - 0,3 79,7
Kpusslie 1 moBepxHOCTH [1], cTp. 202-2309.
g | BTOpOro nopska. 16 6 9 B B 8 BrinosHeHue )
pacueTHOrpadpuIeCcKon
pabotsr [4].
JIunelinsle onepaTopsl. [1], cTp. 142-153.
Brimonnenue
6. 26 6 4 - - 16 |pacuerHorpaduvecKoi
pab6otsr [5] [ToaroroBka
K KOHTPOJIBHOH padoTe.
EBKIMIOBEI IPOCTPAHCTBA. [1], cTp. 155-166.
7 bununeitasie u 30 10 4 B 3 16 Brimonnenne §
KBaJ[paTUIHBIC ()OPMBI. pacdeTHoOrpadpuIecKon
pabotsr [5].
OCHOBBI TEOPUH YHCEIL. [8], cp. 7-80.
8. 22 6 4 - - 12 |IloaroroBka K
KOHTPOJIBHOM padore.
[8], cTp. 163-165, 168-
OCHOBBI TEOPHHU TPYII U 178. BeinonHeHue
9. 14 4 2 — - 8 .
MHOTOYJIEHOB. pacueTHOTrpapuIecKOn
paboTsr [8]




OK3aMeH IPOBOJIUTCS B
DKk3aMeH 36 - - - 0,4 35,6 |ycrHO# Gopme o
ouneram
Hroro: 144 32 16 - 0,4 95,6
Bcero: 288 64 48 - 0,7 175,3
4.2. Copep:xxaHue pa3iejioB Kypca 1 GopMUpyeMbIX B HUX KOMIIeTeH Ui
N Koasbt
0
/' Pazgesn nucummiaunpl | KOMIETCHIUH U 3uanus VYmenuss | HaBbiku ®DopmMa KOHTPOJIS
wn HHIUKATOPOB
OCHOBHBIE TTOHATHS PacuetHo-Tpaduueckas
o0rreit anreOpsl. pabora Ne 1.
Matpuanoe Kontponpnas padora:
HCYHCIICHUE. «OnpeaenuTeny.

1 Onpenenureny. OIlK-1.1, OIIK-1.2 1,2. 1,2, 10. 1,8. CHcTeMBbl THHEHHBIX
Matpudutsie OIIK-1.3 anrebpamuecKux
ypaBHeHHA. CUCTEMBI YPaBHEHHH.

JIMHEHHBIX KomruiekcHble yncnay.
anrebpandecKux

YpaBHEHUH.

N-MepHOe JIMHEHHOE PacuerHo-Tpaduueckas
npoctpanctio. [ose pabota Ne 2.
BEILIECTBEHHBIX YUCE. Konrposbhas pabora:

2. Tlone KOMITIEKCHBIX OIIK-1.1, OTIK-1.2 3. 4. 10. 3. 8. «Onpenenureny.

quCel. OINK-1.3 t ' CHCTEMBI TMHENHBIX
anreOpandecKux
YpaBHEHUM.
KommekcHple yucmay.
PacuerHo-Tpaduueckas

OIIK-1.1, OTIK-1.2, pabota Ne 3.
3. BekropHas anrebpa. OLTK-1.3 5, 10. 2,8. KoHTpousHas paBora:

«BekropHas anredpay.
PacuerHo-Tpaduueckas

AHanuruyeckas paGora Ne 4.

A reomMeTpus Ha OIIK-1.1, OTK-1.2, 6 10 2 8 Kontponpnas padora:

’ TLIOCKOCTH 1 B OIIK-1.3 e T «B3aumHoe
MIPOCTPAHCTBE.
I PpacrosoKeHHe MPSIMbIX
PSIMBIE ¥ TUIOCKOCTH. .
U IJIOCKOCTEH».
Kpussie u OIIK-1.1, OIIK-1.2, PacuerHo-Tpaduueckas
5. | HOBEPXHOCTH BTOPOro OIK-1.3 6, 10. 2,8. pabota Ne 5.

HOpsIIKa.

OIlK-1.1, OIIK-1.2, PacuerHO-Tpaduyeckas

6. JInHeitHbIe onepaTopsl. 7, 10. 4, 8.

paTop OIlK-1.3 pabota Ne 6.
PacuerHo-rpaduueckas
EBximnioBb pabora Ne 6.
IIPOCTPAHCTBA. ONK-1.1 OMK-1.2 Konrponbnas padbora

7. | bununeiinsie u -OHKl 3 e 8,9. 8, 10. 5, 8. «basuc. CobcTBeHHbIE
KBaJ[paTU4HbIE ' 3HAYEHHSI U BEKTOPBI
(hopmel. JIMHEHHOT O

orepaTopa.

8 OCHOBBHI TEOpHH OIIK-1.1, OIIK-1.2, 9 10 6.8 PacuerHo-Tpaduueckas

" | umcen. OINK-1.3 P e paGora Ne 7.
PacuerHo-rpaduueckas
0 OTK-1.1, OTTK-1.2 padora Ne 7.
9. CHOBBI TCOPHH TPYIIT T e 9, 10. 7, 8. Kourposnsnast pabora

1 MHOT'OYJICHOB.

OIIK-1.3

«OCHOBBI TCOPUU YUCCIT
1 MHOT'OYJICHOB)».




4.3. HauMeHoBaHMe TeM JIeKIIHii, X coJep:KaHUe H 00bEeM B Yacax

n/n

Ne pazpena
JAUCHMITHHBI

HaumeHoBaHue JieKUMii

TpynoeMkocTh
(uac)

. OcHOBHBIE TIOHATHS OOmIel anreOpsl. AnreOpandeckue CTPYKTYpHI.

AcconuaTHBHbIE 1 KOMMYTATHUBHBIC Onepauu. [[oHITHE MOTyrPYIIIIbL.
O06001IeHHAs aCCOITMAaTUBHOCTD, CTEIIEHU U KPAaTHBIE.

. O6paTUMOCTh 3JIEMEHTOB B MONyrpymmax ¢ eauHuned. OOpaTHBIH

snemMeHT. [lonstue rpynmnsl. Huxnudeckue rpynnsl. Konsua. Ilonstue
MaTpuiisl. OCHOBHBIE onepanuy Haa MaTpuiaMu. Kosbiio Matpui.

. OnpeﬂenMTenn n-ro nopsaka, CBOMCTBA.
. O6paTHa;1 MaTpula, BBIYUCIICHUC, cBoiicTBa. Pemienue HpOCTeﬁHIIdX

MaTpPUYHBIX YPaBHEHHH.

. Panr matpumst. Teopema 0 6a3ucHOM MIHOpE.
. Cuctempl JNHHEHHBIX ypaBHEHHH. OCHOBHBIE TIOHSATHA. Y CIIOBHE

COBMECTHOCTH CUCTEMBI JIMHENHBIX ypaBHeHUH. Teopema Kponekepa-
Kanemmn.  OpHoponmuble  nmHeWHBbIe — cucTeMbl.  COBMECTHOCTB
OJIHOPOJHOM CHUCTEMBI.

. Metonpl pemieHuid cucTembl JUHEWHBIX ypaBHeHM. Meton Iaycca,

I'ayccaXXopnano, hopmynel Kpamepa, MaTpUYHBIH METOJ.
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N-MepHOoe JInHEelHOoe mpocTpaHcTBo. [lone BenecTBeHHbIX yncel. [lone
KOMIUIEKCHBIX uyHcen. Omnepanuu HaJ KOMIUIEKCHBIMU YHCIAMH.
I'eomerpuueckas HHTEpIIpETanysl. Tpuronomerpuueckas u
MoKazaTesabHas (JopMa 3aIMCH KOMIUIEKCHOTO YHCIa.

Omnpenenenne JUHEHHOTO NpocTpaHcTBa. [lonstue Bextopa. [loHsaTue
JIMHEMHON 3aBUCHUMOCTH BEKTOPOB. baznuc U pa3zMepHOCTh JUHEMHOTO
npoctpaHcTBa. [loHsATHE wn30MOp(hU3Ma JIMHEHHBIX HPOCTPAHCTB.
IlonsATne moampocTpaHcTBa.

DyH1aMEHTAJIbHAsI COBOKYIIHOCTh PEILICHUM.

[IpeobpazoBaHue KOOPAMHAT IPU IIpeoOpa3oBaHUK Oa3mca N-MEPHOTO
JMHEHHOTO npocTpaHcTBa. CBA3b MEXAY MpeoOpa3oBaHUEM 0a31COB U
KOOpJUHAT.

[lonsTue Bekropa. JIuHeitHbIe onepanry HaJl BEKTOpaMHU U UX CBOMCTBA.
[TonsiTe nuHEWHOW 3aBHCUMOCTH BeKkTOopoB. IloHsTue Oa3zuca (Ha
TUIOCKOCTH M B TpPOCTpaHcTBe). AdGUHHBIC KOOpAMHATHL. I[Ipoekmms
BEKTOPA Ha OCb U €€ CBOWUCTBA.

Pasnmuunere BUABI CHUCTECM KOOPAHHAT: JACKAPTOBA IMPAMOYTOJIbHAA

chUcTeMa KOOpIWHAT, TOJISIpHBIE, IMJIMHApPHYECKUe, chepuueckue.
Jenennie oTpeska B JaHHOM OTHomIeHUH. CKallsIpHOE NPOU3BEICHHE
BEKTOPOB, I'€OMETPHUECKHE M ainredpandeckue CBOWCTBa. BripakeHue
CKAJLIDHOIO  NPOM3BEJECHMS  4epe3  KOOpAUHATHL  BEKTOPOB B
OPTOHOPMHUPOBAHHOM 0azuce.

2. IlpaBble U NeBBIE TPOMKHU BEKTOPOB M CHCTEMBI KoopauHaT. [loHATHE
BEKTOPHOTO IMPOU3BEACHUS IBYX BEKTOPOB. I'eomerpuueckue cBoiicTBa
BEKTOpPHOTO Mpou3BeaeHus. OnpeneneHne CMENIAHHOTO NPOU3BEICHHUS.
AnreOpandeckue CBOWCTBA BEKTOPHOTO IIPOM3BEICHUS. BrlpakeHue
BEKTOPHOI'O M CMEIIAHHOI'O IIPOMU3BEACHUS BEKTOPOB B JECKapTOBBIX
KOOpJAMHATaX.

IIpeobpa3oBanue AEKAPTOBBIX NPSAMOYTONBHBIX KOOpPAWHAT Ha

TUIOCKOCTH ¥ B MPOCTPAHCTBE IPU MapaUICIbHOM IIEPEHOCEe W ITOBOPOTE
ocell KOOpIUHAT

1. IlonsTHe 00 ypaBHEHHUAX JTMHUNA W MMOBEPXHOCTEH. Y paBHEHUS MPSMON

M IUIOCKOCTH: OOIIne ypaBHEHHs NPSIMOM M IUIOCKOCTH; HEIIOJIHBIC
YpaBHEHHS MPSIMON U IUTOCKOCTH; YPaBHEHMS NMPSAMOH M IUIOCKOCTH B
OTpe3KaxX; KAaHOHMUYECKUE YypaBHEHUS MpPsIMOH Ha IUIOCKOCTH U B
MPOCTPAHCTBE; TAapaMEeTPUYECKHWe YpaBHEHHS NPAMOW; TpsAMas ¢
YIJIOBBIM KOA((UIIMEHTOM Ha IUIOCKOCTH; YPaBHEHHE IUIOCKOCTH,
MPOXONAIIe 4Yepe3 TPH pa3IUYHBIE TOYKH, HE JIeKallue Ha OJIHOU
HPSAMOH.

. B3aumHoe pacnosnoxkeHue NpsMbIX U IJIOCKOCTEH B IPOCTPAHCTBE.

VYcioBus TmapaieNbHOCTH TPSMBIX W IUIOCKocTe#. HopmaibHbie
YpaBHCHHS TPSIMOW W  IUIOCKOCTH, TPWIOXKEHHUSA. Y CIIOBHE
MPUHAIIC)KHOCTH MPSIMOM U ABYX MPAMBIX IIOCKOCTH.




1. Kpussle Broporo nopsaka. Kanonnueckne ypaBHEHUs JIIHIICA,

TUnepOoITbl U Tapaboiiel. ['eoMeTpuIecKue CBOMCTBA AIITUIICA,
TUIIepOOIIBI ¥ TapadoJIbI.

2. TloepxHocTH BTOpOTO Nopsiaka. McciaemoBanne popMbl TOBEPXHOCTH

BTOPOTO TIOPSIIKAa METO/IOM CEUCHHI.

1. Tlomstme nuHeiHOro oneparopa. JleHCTBUS HajA JIMHEWHBIMH
omeparopamu. CBocTBa JINHEHHBIX ONIEPATOPOB.

2. MarpuyHas 3anuch JIMHEWHBIX omeparopoB. IlpeoOpasoBanue
MaTpHIb! THTHEHHOTO OnepaTopa MpH Iepexoae K HOBOMY 0as3ucy.

3. XapakTepuCTHYEeCKWHi  MHOTOWIEH  JIMHEHHOTO oreparopa.
CoOcTBeHHBIE 3HAa4CHHS M COOCTBEHHBICE BEKTOPHI JIMHEHHBIX
OIIEpaToOpOB.

1. EBKIMIOBO NPOCTPAHCTBO: ONpejeNeHHe W CBoiicTBa. Marpuua u
onpenenurens I['pama. I['eoMeTpUYECKMII CMBICI ONPEAESIUTENS
I'pama. IloHsATHE HOPMBL.

2. BemecTBeHHOE THHEHHOE HOPMUPOBAHHOE IIPOCTPAHCTBO.

3. VYronm  wmexny  Bektopamu.  OpTOHOPMHPOBaHHBIH  0asuc
KOHEYHOMEPHOTO €BKJIMJ0Ba MPOCTPAHCTBA. IIponecc
oproroHanu3amuu I'pama — IImunra nuHEHHO HE3aBUCHMBIX
BEKTOPOB. OpToroHanbHOE JOMNOIHEHUE MOANPOCTPAHCTBA B
€BKJIMJIOBOM IIPOCTPAHCTBE.

4. ConpspkeHHBIE OIEpaTopsl B EBKIUIOBOM MPOCTPAHCTBE M HX
CBOMCTBA. CaMoconpsiKeHHbIE onepaTophl. [TocTpoenue
OPTOHOPMHPOBAaHHOTO  0a3uca W3  COOCTBEHHBIX  BEKTOPOB
CaMOCOIIPSIKEHHOTO OIlepaTopa.

5. OproroHanbHBIE  ONEPATOPEI,
MAaTpUIIBL.

6. bununeiinsie Gopmbl. KBagparuunas hopma. MaTpuna OnnnHeHOH
W KBaJpaTn4HOU (GopMbl. 3aKOH UHEPLUH M KBaAPaTUIHOH (GOpPMBI.
Kpurepuit CunmsBectpa. [IpeobpazoBanne KBaIpaTHIHON POPMEI IPH
nepexojie kK HoBoMy 0Oasucy. [IpuBenenue kBagpaTuyHoi (HOPMBI K
CyMMe KBa/IpaToB.

ux cBoicTBa. OpTOroHaIbHBIE
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1. J[JemumocTth menblx uymcen. YactHoe M ocTaTtok. [Ipocreifmiie
CBOMCTBA JIENMMOCTH LEJbIX Yrcen. [Ipu3Haku nenumMoctu.

2. [enenue c octatkoM. Teopema o CyIecTBOBAaHUU U €MHCTBEHHOCTH
nenenust ¢ octatkom. HOJI. B3aumuo mpocteie uncna. Teopema o
muHeitHoM npexacrasinenun HOJl. Haxoxnenne HOJl ¢ momouisio
anropurMma EBkiuna.

3. HOK. IIpocteie ® coOCTaBHBIC 4YHCITA.
apupmernku.  Teopema  EBximmpma.  Pemrero
Ornpenenenue cpaBHEHUs U IPOCTEHIINE CBOMCTBA.

4. Kiaccel BEIYETOB 110 MOAYM0 m. CBOMCTBA CpaBHEHHH.

5. TlomHas u mpuBeneHHas cucrTeMa BbYeToB. DyHKIUS Diiepa.
Teopembr Diinepa u @Pepma. 3agauud Ha MPUMEHEHUE TEOPEMBI
DOiinepa u masnoi TeopeMsl Oepma.

6. CpaBrenmus mepBoii cremeHn. CucreMsl cpaBHeHHs. Kwuraiickas
TeopeMa 00 ocTaTKax.

OcHOBHast Teopema
Oparocdena.

1. OrHOIIEHHE JENMUMOCTH B KOJbIIE MHOTOWICHOB, JEJICHHE C
octatkoM. HOJI, HOK mHorownenos u anroputM EBkinna. Bzaumuo
MPOCThIE MHOTOWIEHBI, UX CBOMCTBa. KaHOHMYeckoe pa3joxeHHue
MHOTOwIeHa. OcHoBHas  Teopema  anreOpel.  [IpomsBogHas
MHOTOUJIEHa, ee cBoiicTBa. Teopema besy.

2. DJeMeHTHI TeOPHH TPYIIIL

Bcero

64

4.4,

HaumeHoBaHUe TeM NPAKTUHYECKUX 3AHATHI, UX COJepKaHHe U 00beM B Yyacax

Ne paznena
AUCHUILIUHBI

HaumenoBaHue NMPAKTUYCCKUX paﬁoT

TpynoemMKkocTb
(4ac)

1.

OcHoBHBIE TOHATHA 0011IeH anre6pbl. MaTpHIbl, OCHOBHEIE OTIEPAINU HAJ
Mmarpuiamu. Berarcnenue onpenenureneil. O6parnas marpuna. Panr
MAaTpHIBL.

CucteMbl TMHEHHBIX anreOpanyeckux ypaBHEHHH.

14




2. 2. [Tone xoMIuIeKkCHbIX yucen. Onepayuy HaJ KOMIUIEKCHBIMH YHCIIaMU. 6
Basuc u pasmepHocTh JIMHEHHOro mpocTpaHcTBa. @DyHIameHTaIbHas
COBOKYITHOCTh pelIeHnH. IIpeobpazoBanue KOOpAWHAT npu
npeobpa3oBaHKy Oa3uca N-MEPHOTO JIMHEHHOTO IPOCTPAHCTBA.

3. 3. CkanspHO€ ¥ BEKTOPHOE TIPOM3BEICHUE JBYX BEKTOPOB. 8
CMmemaHHOe TPOU3BENCHNE TPEX BEKTOPOB. IIpimoxeHus.

4, 4. [Ipsmas n nmiaockocTs. B3auMHoe pacrionoxeHne NpsIMBIX U THIOCKOCTE! B 4
MPOCTPAHCTBE.
KpuBbIe U MOBEPXHOCTH BTOPOTO MOPSIKA.
Opnoponusie u HeogHopoaubie CJIIAY. Haxoxnenne ®CP. CoGcTBeHHBIE 4
3HA4YEHHS ¥ COOCTBEHHBIEC BEKTOPHI JINHEHHBIX OMIEPATOPOB.

7. 7. [TocTpoeHre OPTOHOPMHPOBAHHOTO 0a3uca M3 COOCTBEHHBIX BEKTOPOB 4
CaMOCOTIPSDKEHHOTO oreparopa. [IpeoOpa3zoBaHne KBaapaTUIHOH (OPMBI
npu nepexojie K HoBoMmy 0Oasucy. [IpuBenenue kBagpaTndHol (GopmbI K
CyMMe KBa/IpaToB.

8. 8. AnroputM EBxnupa, KaHOHHYECKOE  pa3JIo’KEHHE. 4

HenpepsiBuble  1poOu. CpaBHEHUS, CHCTEMBI CPAaBHEHHH.
9. 9. Konbo MHOrOuI€HOB. DNEMEHTHI TEOPUH FPYMHIL 2
Bcero 48
5. OueHoyHble MaTepHaJbl A TEKYIIero KOHTPOJSA YCIeBAeMOCTH W NPOMEKYTOYHOI

arrecranum nmo JIMCUMIlJIMHE

I[JI?I KOHTPOJIA PE3YyJIbTAaTOB OCBOCHUA JUCHUIIIIMHBI IPOBOAATCA:

1.

pacuemno-epaguieckue pabomvl U KOHMPOIbHYIE:
Pacuerno-rpaduueckas pabora Ne 1. «Marpuunoe ucuucienue. Onpenenutenu. CucteMbl

JUHEIHBIX anreOpanyecKux ypaBHEHUID.

2.

3
4.
5.
6
7.

Pacuetno-rpaduueckas padora Ne 2. «JIuHeliHbIE TPOCTPAHCTBAY.

Pacuetno-rpadpuueckas padora Ne 3. «Bekropnas anreGpa».

PacuetHo-rpaduueckas padota Ne 4. «[Ipsimble U MIIOCKOCTH.

Pacuetno-rpadpuueckas padora Ne 5. «KpuBble 1 TOBEpXHOCTH BTOPOTO MOPSIAKAY.
PacuetHo-rpaduueckas padora Ne 6. «Jlunelinas anredpay.

Pacuetno-rpadpuueckas padora Ne 7. UI3 1 «Anroputm EBKilna, KaHOHMUECKOE PA3JI0KEHHUEY,

N3 2 «HenpepsiBHble 1pobu», /13 3 «CpaBHEHUs, CUCTEMBI CPaBHEHUID.

1.

Koumponvnas pabomur:
Kontponbnas paborta: «Onpenenurenu. CuctemMbl JUHEHHBIX anreOpandeckux ypaBHEHMH.

KoMmuekcHble uncia.

2.

3.
4,
5

Kontponbnas pabota: «BekropHas anredpay.

KonTponbhas pabota: «B3aumMHoe pacmnonokeHne MpsMbIX U IITOCKOCTEN.

Kontponbnas pabdota: «ba3uc. CoOCTBEHHBIE 3HAUEHUS U BEKTOPHI JINTHEHHOTO OIlepaTopa.
KonTponbhas padota «OCHOBBI TEOPUH YKCET U MHOTOUJICHOBY.

Howmartnee 3aganue:

ﬂomaumee 3a0anue: «Komnnexchore yucnay.

Ilpumeuanue: OueHOUYHBIE MaTepHaibl (TUIOBBIE BApUAHTHI TECTOB, KOHTPOJBHBIX paboT W Ap.)
MIPUBE/ICHBI B MPUJIOKEHUH K paboyeil mporpaMme TUCHUTUIUHBIL.
IIpomexxyTouHBbIE aTTECTALMU 10 UTOTAaM OCBOCHMS NUCLUILUIMHBI — 3a4E€T U DK3aMEH.



6.Y4eOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE O0ecnieueHue JUCIIUTINHBI:
a) OcHoBHas1 IMTEpaTypa

Howmep HanmenoBanue kHUTH Ton
W3aHUS
1 Enbkun, A. T'. JIunelinas anreOpa n aHanuTHIECKasi reoMeTpusi [ DNeKTpoHHbIH pecypce] : 2018
yaebHoe mocobue / A. I'. EnbkuH. — DneKkTpoH. TeKCToBbIe AaHHBIe. — CapaToB : By-

30BcKoe oOpazoBanue, 2018. — 95 ¢. — 978-5-4487-0325-6. — Pexxum mocryma:
http://www.iprbookshop.ru/77939.html

2 I'ycak A. A. AHanuTHyeckas reoMeTpus 1 JinHeliHas anreopa. [Ipumeps! u 3amaqu 2011
[DnexTponHBIit pecypc] : yaeOHOe mocodme / A. A. I'ycak. — DIEKTpOH. TEKCTOBBIE
nmarabie. — Muack: TerpaCuctemc, 2011. — 265 ¢. — 978-985-536-229-7. — Pexxum moc-
tyna: http://www.iprbookshop.ru/28035.html

0) JonmosiHuTEIbHAS JIUTEpPATypa

Homep | HaummeHoBaHue KHUTH T'on us-
JaHus
1 Becenosa JI. B. Asire6pa 1 Teopust urcen [DiIeKTpoHHBIN pecypc] : yaeOHoe nocodue / 2014

JI. B. Becemnoga, O. E. TuxoHOB. — DIIeKTpOH. TEKCTOBBIE HaHHBIE. — Ka3anp: Kasanckuit
HAIIMOHAJIFHBIN HCCIIEIOBATENLCKUI TEXHOIOTHIECKUH yHIBepcuteT, 2014, — 107 ¢. —
978-5-7882-1636-2. — Pexxum moctyma: http://www.iprbookshop.ru/61956.html

2 Boorutesa T.H. Jluneiinas anredpa u aHaTUTHIECKas TEOMETPHS [ DIEKTPOHHBIH pe- 2018
cypc]: yuebHo-MeToamdeckoe nocodue/ booruena T.H., Kupesaosa JI.B., Turosa T.H.
— DneKTpoH. TeKcToBble nanHbie. — M.: MUCHU-MI'CY, Aii [Tu Op Meaua, 9bC ACB,
2018.— 144 c. — Pexxum pocryna: http://www.iprbookshop.ru/80626.html

B) NlepevyeHb pecypcoB HH(POPMAIMOHHO-KOMMYHUKANIMOHHOM ceTn UHTepHeT

1. DnexTpoHHO-0nbOIMoTeuHas cuctema IPRbooks
http://istu.ru/material/elektronno-bibliotechnaya-sistema-
iprbooks

2. OneKTpoHHbIN Katanor HayuHoi 6ubanorexu VDI TY nmenn M.T. Kanamnukosa

Web MPBUC http://94.181.117.43/cqi-
bin/irbis64r_12/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS

3. HaunonansHas snexrponHas oubnuorexa -_http://H36.pd

4. Mupoas nudposas 6udmuoreka - http://www.wdl.org/ru

S. MexnyHapoaHbIi HHIEKC HayyHoro nutupoanus Web of Science -
http://webofscience.com

6. Hayunas anekrponnas oudnnoreka eLIBRARY.RU — https://elibrary.ru/defaultx.asp

r) IporpaMMHoe odecreveHue:
1. Microsoft Office Standard 2007
2. Doctor Web Enterprise Suite

A) MeTOANYeCcKHe YKA3ZaHUSA:

1 NunuBunyanpHbie 3aaHusl MO BBICIIEH MareMartuke: yde0. mocobuwe. B 4 4. Y. 1.
Jlunelinas u BekTOopHas anreOpa. AHanuTHueckass reomerpus. JuddepeHiuanbHoe HCUHMCICHHE
byakumit onHou nepemennoit / A. I1. Ps6ymxko [u ap.] ; mox o6mr. pen. A. I1. PaOymko. — 7-e u3m. —
MuHck : Beimn. mik., 2013. — 304 c. : un.

2 OdopmineHne KOHTPOIBHBIX paboT, pedepaToB, KypCOBBIX pabOT U MPOEKTOB, OTUETOB
[0 TPaKTHKE, BBIMTYCKHBIX KBAIM(UKAMOHHBIX paboT: MeToauuyeckue YykaszaHus/cocT.. A.1O.
VYpazb6axtuna, P.M. bakupo, B.A. CmupnoB — Botkuuck: Mzn. BO® UxITY wumenn M.T.
Kanamnukosa,2018-25¢.-
Pexumaoctyna:http://vfistu.ru/images/files/Docs/metodichka_po_oformleiu_v3.pdf

3 Y4eOHO-MeTOInYeCKoe MMocoOue 10 OpraHu3ald CaMOCTOSTEIbHONH  padoThI
oOydJarormuxcs: s oOydJaroIuxcs MO HarpaBieHHuI0 moAroToBku 15.03.05 — KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOoe 00ecreueHre MAalluHOCTPOUTENbHBIX Mpou3BoAcTB/ cocT.. P.M. bakupos, E.B.


http://www.iprbookshop.ru/77939.html
http://www.iprbookshop.ru/28035.html
http://www.iprbookshop.ru/61956.html
http://www.iprbookshop.ru/80626.html
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG&C21COM=F&I21DBN=IBIS&P21DBN=IBIS
http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG&C21COM=F&I21DBN=IBIS&P21DBN=IBIS
http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG&C21COM=F&I21DBN=IBIS&P21DBN=IBIS
http://нэб.рф/
http://www.wdl.org/ru
http://webofscience.com/
https://elibrary.ru/defaultx.asp

UymakoBa. — Borkunck: wu3n. B® MWxI'TY wumenn M.T. Kanamnukosa,2019-15¢.-
Pexxumpoctyma:http://vfistu.ru/images/files/Docs/metorg po sam_rabote.pdf

7. MarepnanbHO-TeXHHYeCKOe o0ecnedyeHne JUCIHIIIMHbBI:

1. JlekuuvoHHBIE 3aHATHS.

Y4eOHble ayAUTOPUH ISl JICKIMOHHBIX 3aHSATHH YKOMILICKTOBAaHBI MEOCIbI0 M TEeXHHUYECKUMU
cpeacTBaMu OOYYEHUS, CIY)KAIIMMHU JIJIsl IPEICTABICHUS yueOHOU HHpOpMAIHK OOIBIION ayTUMTOPUN
(HaOOPBI IEMOHCTPAIIMOHHOTO 000PYI0BaHUs (IPOSKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

2. IlpakTuueckue 3aHATUS.

VY4eOHble ayTUTOPUH AJIs IPAKTUYECKUX 3aHATUI YKOMILJIEKTOBaHbI CIIEIMATU3UPOBAHHON MEOEIbIO
Y TEXHUYECKUMU CpeACTBaMH 00y4IeHHUS (IPOEKTOP, IKPaH, KOMITBLIOTEP/HOYTOYK).

3. CamocrosiTenbHas padora.

[TomemieHust At CaMOCTOSTENbHOM pabOThl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKON C BOZMOXHOCTBIO
MOJAKIIIOUEHUsI K ceTu «MHTepHEeT» M JOCTYNOM K 3JIEKTPOHHON HMH(DOPMAIMOHHO-00pa30BaTEIIBHOMN
cpene BO ®I'BOY BO «MxI'TY umenu M.T. KanamnaukoBay:

MIOMEILIEHUS JIJIsl CAMOCTOSTENIbHOM paboThl oO0ydaromuxcs (aya.Ne 224, anpec: 427430, Y nmypTckas
Pecniy6nuka, . Borkunck, yiu. [1L.U. llyBanosa, a. 1).

[Tpu HeoOxomuMocTH paboyas MporpaMMa JUCHUTUIHHBI (MOJYJIS) MOXKET OBITh aJanTHPOBaHA IS
obecrnieueHrs 00pa30BATENBLHOTO MPOIlecCa MHBAIUIOB U JIMIl C OIPAHUYCHHBIMH BO3MOXHOCTSMU
3JI0pOBbS, B TOM YHUCIIE 17151 00y4eHUs C MPUMEHEHUEM AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHA.
Jliist aT0T0 TpeOyeTcs 3asiBIeHUE CTYIeHTa (er0 3aKOHHOTO TMPEICTABUTENS ) U 3aKII0UYEHUE ITCUXO0JIOTO-
Meauko-tienarorundeckoit komuccuu (IIMIIK).



JIuCT corsiacoBanusi padouyeil mporpaMMbl JTUCUMILIMHBI HA Y4eOHBI 1o/

PabGouass mnporpaMma JIUCHUIUIMHBI (MOJyJisi) «AnreObpa W TEOMETpUs» IO
HarnpasieHuto nmoarotosku 09.03.01 «MHpopmaTHKa ¥ BEIYUCIUTEIbHAS TEXHUKA)

no npopuiao «ABTOMATU3UPOBAHHBIE CHUCTEMbl 00pabOTKM HMHGOpMALMKM U
YIIPaBJICHUS

COTJIACOBaHA Ha BEJICHHE y4EOHOTO Mpoliecca B y4eOHOM TofIy:

Yueonuwiii «Coznacosanon:
3asedyrowull kageopotl, omeemcmeenrot 3a PIIJ]
200
(noonucs u dama)
2022 — 2023
2023 - 2024
2024 — 2025
2025 — 2026




MHNHOBPHAYKHN POCCUN
Botkunckuii punuan
®denepanbHOro rOCyAApCTBEHHOIO OFOJIKETHOTO 00Pa30BaTEIbLHOTO
YUPEXKJIEHUS BbICILIEr0 00pa30oBaHUs
«MkeBCcKui roCy1apCTBEHHBIN TEXHUYECKNN YHUBEpCUTET UMeHU M. T.
Kanamnaukosa»

(B® ®I'bOY BO «MxI'TY umenu M.T. KanamaukoBay)

OueHovHbIE CpeCcTBA
10 JUCHHUILINHE

AJIFG6D3 H I'COMCTPHUA

Hanpasienue 09.03.01 «MudopmaTrka U BRIYUCIUTEIbHAS TEXHUKA

npoduiib «ABTOMAaTU3UPOBAHHBIE CUCTEMBI 00pab0TKH UHGMDOPMAIIUK U YITPABIICHUS

ypOBEHb 00pa30BaHus: OakalaBpuaT

dbopma oOyueHus: ouHasl

o0111ast TPYZI0€MKOCTh TUCIUIUIMHBI COCTABIIACT: _ 8  3a4eTHBIX eIUHUII(BI)



1. Oneno4Hble cpeacTBa

OnenuBanue (HopMHpOBaHHE KOMIETCHIIMHA MPOM3BOAUTCS HA OCHOBE pEe3ylbTaTOB OOyYEHHS,
MIPUBEACHHBIX B 1. 2 paboueit mporpamMmbl © GOC. CBs3b pa3AenoB KOMIETCHIINH, HHINKATOPOB U
dbopM KOHTpoOJIS (TEKyIIEro M TPOMEXKYTOYHOTO) yKa3zaHbl B Tabmuie 4.2 paboueil mporpammbl
JUCIUILTAHBI

OrneHOYHBIC CPEJICTBA COOTHECEHBI C PE3yJIbTaTaMU OOYYCHHS IO IUCIUIUIMHE W WHIUKATOPAMU

JOCTHXKCHUA KOMHCTCHHI/Iﬁ MMPEACTAaBJIICHBI HHUXKE.

N P p 6 DopMBI TEKyIIEro U
Y asaeda €3yJIbTAT 00y4YeHHu s
A Y Y NMPOMEKYTOYHOI0
* SHAHUA, YMEHUA U HABbIKU
n/n | JHCHMILIMHBI ( Y ) KOHTPOJIS
1 OIIK-1.1. 3uate: ocHOBEl | 31 OCHOBHBIE MOHSATHS OOIIEH anreOphl; MATPUYHOE HCUHCIICHHE; Pacuerno-rpaduueckas pabota
MaTeMaThKH, GU3UKH, OIPEIEIUTENHN, UX CBOMCTBA . Ne 1-6
BBIUHCIUTENbHOH Texaukn | 32 Meroasl pemenus CJIAY. KonTponsHast pabora
H IPOrPaMMHPOBAHNL. 33IlonsATHE OIS BEIECTBEHHBIX M KOMIUIEKCHBIX YHCEll; HOHATHE «Ompenenureny. Cucremsl
JIMHEHHOI 0 NPOCTpaHCTBa, 0a3uca U pa3MEPHOCTH JIMHEHHOTO JIMHEHHBIX arebpanvecKkux
IIPOCTPAHCTBA. YpaBHEHHIA. KowmmiexcHsle
34 BekTopHas anredpa. YHCIIay.
35. Pasnuunble GOpMBI ypaBHEHHMH IIPAMBIX Ha IJIOCKOCTH, MPAMBIX U | KoHTponbHas paGorta
IUIOCKOCTEH B IIPOCTPAHCTBE M MX B3aUMHOE PACIOJIOKEHHE. «BexropHas anrebpay.
36. KpuBbIe 1 MOBEPXHOCTH BTOPOT'O IIOPSIIKA. KouTponbHasi paGoTa:
37. Ilonstue JIMHEHHBIX ONEPATOpOB M ACHCTBHUS HA/l HUMU TIOHATHE | (BsauMHOE PacIoNoKeHHe
COOCTBEHHBIX 3HaYEHUII U COOCTBEHHBIX BEKTOPOB JIMHEHHOTO TPSIMBIX H IIOCKOCTE».
omeparopa.
38 pl'[ P r KonTponbnas pabota «basuc.
. TlonsATHe eBKIMIOBa HPOCTPAHCTBA, MATPHIL aMa, MOHITHE
A poctp » MATpHIy - pama, Cob6cTBeHHBIE 3HAUEHUS U
HOPMHPOBAaHHOTO IPOCTPAaHCTBA, OPTOHOPMMPOBAHHOIO 0Oasuca N
BEKTOPHI JINHEHHOTO
KOHEYHOMEPHOT'O €BKJI/I0BA IPOCTPAHCTBA.
39. busuHeiHbIE M KBaIpaTHUYHbIE (OPMBL. OnepaTopa».
310. OcHOBHbBIE NOHSATHS TEOPUH YUCENI 1 MHOTOUJICHOB OJHON Konrposbhas pabora «OCHOBbI
MIEPEMEHHOM; 3JIEMEHTBI TEOPUU TPYIIIL. TEOPHH THCET 1 MHOTOICHOBY.
3ager
Ok3aMeH
2 OIIK-1.2. YMmers: pemats | Y1. CoBepiuarh onepanun Haj MaTpULaMH, PeLIaTh MATPUIHBIC PacuerHo-rpaduueckas pabora
CTaHJapTHbIE YpaBHEHHMS. Ne 1-6
npodeccroHaIbHbIe V2. IIpoBOANTE aHAIN3 COBMECTHOCTH U PEIaTh HEOTHOPOIHBIE KonTponbnas pabota
3aJ1a4M C CJIAY meronom I'aycca, MATpHYHBIM METOJIOM U C TOMOLIBIO «Onpenenureny. Cucrtemsl
MIPUMEHEHUEM dhopmyn Kpamepa; mpoBoIUTh aHAIN3 HETPUBUAIBHOW COBMECTHOCTH | JIMHEHHBIX ajreOpanvecKkux
€CTECTBEHHOHAYYHBIX U onHopoanoi CJIAY, naxoauts OCP. YpaBHEHHUH. KomruiekcHsie
O6MIEHHKEHEPHBIX V3. CoBepath oneparyy Haj KOMIUIEKCHBIMY YUCIIAMHU. qucuay.
3HAHMIA, METOJIOB V4. IlpoBomuts mpeoOpa3oBaHHe KOOPAWHAT MpH HpeobpasoBanuy | KourponsHas paboTa
MATEMaTHYECKOro anamu3a | 0a3Uca N-MEPHOro JTMHEHHOro MPOCTPaHCTBA. «BexropHas anrebpa.
W MOJIe/HPOBAHTIS. V5. CosepmiaTh onepanuy HaJl BEKTOPaMH. KoHTponbHasi pabora:
V6. AnanusupoBaTb YPaBHEHHE NPAMOIf Ha MIOCKOCTH, YPaBHEHUS | (Bsanmoe pacrionoKeHue
TPSMBIX i TUIOCKOCTEH B NPOCTPAHCTBE; CTPOMTH M AHAMMZHPOBATE | ryoviery 1t iockoCTE D,
KPHUBBIE H TIOBEPXHOCTH BTOPOTO MOPSIIKA.
P P P PN Konrponshas pabora «ba3zuc.
V7. HaxoauTh COOCTBEHHbIE 3HAYEHUS U COOCTBEHHBIC BEKTODPBI
. Co0OcTBeHHBIE 3HAYCHUS U
MaTpHI IMHEHHEIX OIIepPaToOpOB. o
BEKTOPBI JINHEHHOTO
V8. IlpuBONTE KBaAPAaTHIHYIO (GOPMY K KAHOHHIECKOMY BHIY.
V9. Pelath 321241 TEOPUH YHCET U MHOTOYJICHOB. OnepaTopay.
V10. ITpuMeHsITh MaTeMaTHYECKHil anmapar aareopbl i FeOMETPHI Kontponbras pabora «OcHoBs!
JUISl pEIeH s MMPAKTUYECKHUX 3a/1ad C HCIIONB30BAHNEM IIPOrpaMMHBIX | TCOPHHU THCET U MHOTOYIEHOBY.
CPEJICTB U BBIYUCIUTEIILHON TEXHUKHU. 3auer
Ok3aMeH
3 OIIK-1.3. Bnaners: | Hl. Bnanere HaBbIKamu NpOBENSHUs ONepalii Haja MaTpuuamu, | PacuerHo-rpaduyeckas padorta
HaBBIKAaMU METOJJaMH aHalIM3a M PEIICHNs] MAaTPHYHbIX ypaBHeHui, CJIAY. Ne 1-6
TEOPETHYECKOTO 1 H2. Meronamu pemieHus 3a1a4 BEKTOPHOU anreOpbl u aHanuTHyecko | KoHTponmbHas pabora
9KCIIEPUMEHTAILHOTO TEOMETPHUH. «Ompenenureny. Cucremsl
HCCIIeIOBAHUS H3. TexHukoii pa3nokeHUsi BEKTOPOB MO 0a3zucy, MpeoOpa3oBaHus | JTHHEHHBIX anredpanyecKux
06BEKTOR KOOpJMHAT NpH Mpeodpa3oBaHUU 0a3uca, OPTOTOHANIU3AIMY 0a3uca. | ypaBHEHHIl. KomruiekcHsie
TpoeccHoHaNBHOI H4. Texuukoii npeo6pa3oBaHUs MaTPUIILI IHHEHHOTO OIlepaTopa npu | uCay.
IEATEILHOCTH. nepexoze K HoBoMy 6asucy, HaXOMICHHUS CoOCTBEHHBIX 3Ha4YeHNH U | KoHTponbHas paboTa
COOCTBCHHBIX ~ BEKTOPOB  JIMHEHHOIrO ~ ONEPATOpa, IMOCTPOCHUS | «BekTopHas aireGpa».
OPTOHOPMHPOBAHHOTO ~ 0a3uca M3  COOCTBEHHBIX  BEKTOPOB KontponbHas pabora:
CaMOCONpPDKEHIOTO ONepaTopa. . «B3anMHOe pacronoxeHne
HS. TexHuxo# npuBeeHns KBaApaTUIHON (HOPMBI K KAHOHUYECKOMY o
MIPSIMBIX U IIIOCKOCTEH».
BULY.
. Konrponsnas pabora «ba3zuc.
H6. Texnukoii anannza anredpandecKux CTPyKTyp;
o Co0GcTBEeHHBIE 3HAYCHUS U
H7. TexHukol pelieHys TUINYHBIX 33429 TEOPUH YHCEN U .
MHOLOUIICHOB. BEKTOPH! JINHEHHOTO
HS8. HaBbikamu  WCCNeNIOBaHMsS — NpakTHYecKuX  3ajauy ¢ | OTMEPaTopar.
VCTIONb30BAHACM TIPOTPAMMHBIX CPCACTB M BHUMCIHTENBHOH | KOHTPOMbHAs pabora «OcHOBb
TEXHIKIL TEOPHH YHCEN ¥ MHOTOUJICHOBY.
3ager
Ok3aMeH




TumnoBkle 3a1aHus I OlICHUBaHUS (HOPMUPOBAHUS KOMITETCHIIHHA

HaumeHoBaHue: 3a4eT

IlepeyeHb BONPOCOB /171l MPOBEICHUS 3a4eTa:

3adeT BBICTABIISACTCS 110 COBOKYITHOCTH PE3YyJIbTAaTOB TEKYIIETO KOHTPOJISL yCIIEBAEMOCTH
Kpurepun oneHku:

[IpuBenens! B pazzaene 2

HaumeHnoBaHme: 3K3aMeH

Ipencrasiaenne B POC: nepeuens BorpocoB [lepedeHb BONPOCOB ISl MPOBEAEHUS IK3aMeHa:

1. Kpussie Broporo nopsaka. Kanonuueckue ypaBHeHHs 3JUIHIICA, THIIEPOOIIBI U ITapadosibl. BeIBoI KaHOHHYECKOTO
YpaBHEHMSI OJHOU U3 HUX.

2. Teomerpuueckue CBOWCTBA 3JUIMIICA, THIEpOONBl U mapabonsl. OOliee ypaBHEHHE KPHUBOH BTOPOrO IMOPSIKA.
[TpuBenenne oOLIEro ypaBHEHUSI KPUBOWH BTOPOTO MOPsAKAa K KAHOHHYECKOMY BUIy (TapajuieNbHBIH IEPEHOC U MOBOPOT
ocell KOOPIUHAT).

3.  Uwmuaapuyeckre U KOHMYECKUE TOBEPXHOCTH U UX ypaBHEHH. [[loBepXHOCTH BpamIeHus. TpexXOCHBIH IUIHIICOUT.
Onmuncon BpameHus. Chepa.

4. Twumep6ononnsl. OmHOMOIOCTHOH THIIEpOOTONA. JBynonocTHO runepOonona. OTHOTIOIOCTHOM U IBYIIOTOCTHON
THIIEpOO0JION T BPAIICHHS.

5. Tlapabosonapl. DnunTryeckuii napadonoun. ['unepbonuueckuii mapabosons.

6. Ilomstue nmHEeiHHOTO omepaTopa. JleiicTBhSA Haj NTHHEHHBIMH omepaTopaMu. MaTpuyHas 3aliCh JHHECHHBIX
omepaTopos. IIpeoOpa3oBanne MaTPHIBI JIMHEHHOTO ONepaTopa NpH Iepexoe K HOBOMY 0asucy.

7. XapakTepHUCTHYECKHH MHOTOUYIEeH JHHeHHoro omepartopa. CoOCTBEHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI
JIMHEHHBIX OTIEPaTOPOB.

8.  EBKIMZOBO IMPOCTPaHCTBO: ONpe/esieHne U CBOWCTBAa. MaTpuua u onpeaenuTens [ pama. ['eomeTpudeckuii cMbIci
onpenenurens I'pama.

9. HepasencrBo Komm-bynsixoBckoro. [TorsiTre HOpMEI. BemmecTBeHHOE TMHEHHOE HOPMUPOBAHHOE ITPOCTPAHCTBO.

10. VYron mexnay Bekropamu. OpTOHOPMHUPOBaHHBIH 0a3MC KOHEYHOMEPHOTO €BKJIMJIOBa IMpocTpaHcTBa. IIpouecc
optoroHanu3auuu ['pama — [lIMuaTa TMHEHHO HE3aBUCHUMBIX BEKTOPOB.

11. bunmneitapie popmbl. KBanpatnanas ¢popma. Matpuna OnnHEHHON 1 KBagpaTHIHON (GOPMEI.

12. TIpeoOpa3oBanue KBaIpaTHYHOI (OPMBI NIpU Nepexojie K HoBoMy Oasucy. [IpuBenenue kBagpaTuyHoil GOpMBI K
CyMMe KBaJIpaToB.

13. 3akoH mHepuy U KBaapaTudHOU Gopmel. Kpurepnii CribBectpa.

14. Ksagparuunsie popmbl B EBKINIOBOM MPOCTpaHCTBE.

15. Tlomstue memmmoctu. Jemurenn. Muoxutenn u kpaTtHele. [enenue nenoe. IIpocreiimue cBoWcTBa IEITUMOCTH
nensix uucen. [IpusHaku nenumoctH. [leneHue ¢ ocTaTkoM. Teopema O CyIIeCTBOBAaHWM W €AWHCTBEHHOCTH JAEJIEHHS C
OCTaTKOM.

16. Hawubospuiuii o0umii geauresb. Bzaumuo npocteie yncia. Teopema o muHeliHoM npeacrasiennd HOJ.

17. Amnropurm EBkmuna. Croiictea nenmmmoctu u HO/I.

18. HOK, cBs3p HOJ u HOK. CoOGctBennsie aemutenu. [Ipocteie umcina. OcHOBHas Teopema apupmeTuku (0
CYIIECTBOBAaHMH U €JMHCTBEHHOCTHU Pa3JIOKEHNS).

19. Teopema EBkimaa o OecKOHEYHOCTH MHOKECTBa HPOCTHIX umcenl. KaHOHMYEeCKOoe pa3ioKeHHe HaTypajabHOTO
yucna. Pemero Dparocdena.

20. beckoHEYHbIC IIETHBIE TPOOH.

21. OmnpexeneHue cpaBHEHHUS 110 MOJIYJIIO, IPOCTEHIINE CBOHCTBA.

22. CpaBHeHus U apupMeTHUECKHE ACHCTBUS HAll HUMH.

23. YMHOXXEHHE M COKpallleHHEe CPaBHEHHUI Ha YUCIIO.

24. TlonHas W MpUBEICHHAS CUCTeMa BeIYeTOB. KOJbI0 BBIUETOB 10 MOAy0 m. DyHkuus Ditepa.

25. Manas treopema @epma. Teopema Ditnepa.

26. CpaBHenue nepBoii crenienn ax = b(mod m) , korna (a, m) = 1, (a, m) # 1. Bompocs! cyiiecTBOBaHUS U KOJIMYECTBA

peLIeHU.

27. Cucremsl cpaBHeHHH. Kuraiickas Teopema 00 ocTaTkax.

28. TlocrpoeHue Koiblla MHOTOWICHOB OT OJHON INEPEMEHHOM HaJl KOJIBLIOM C €IMHHIEH, CTEIIeHb MHOTOYJICHA,
CTETIeHb CYMMBI U ITPOM3BEICHUS] MHOTO4IeHOB. [IpH3HaKy HENMPUBOAMMOCTH MHOTOYJICHOB C LEJIBIMU K03 uimeHTamu.

29. OrTHOoIeHHe JENUMOCTH B KOJIbIIE MHOTOYIEHOB, €ro CBOWCTBA, 0OpaTUMbIE, aCCOLMUPOBAHHBIE MHOTOUJICHBI,
nenenue ¢ octarkoM. HOJZl MHorouneHoB u anroput™ Eskinna. Teopema besy.

30. B3auMHO MpOCThIe MHOTOYWIEHBI, X CBOWCTBA.

31. KanoHuueckoe paszioxeHue MHorowieHa. OCHOBHAS TeopeMa anreOphl.

32. TlpousBoaHas MHOTO4YJIEHA, €€ CBOMcTBa. Teopema o pasiokeHHH MHOTowIeHa 1o creneHsM. [IpocTeie u kpaTHbIE
KOpHHM MHOTOWICHA, HX CBOHCTBA.

33. KopHu MHOrO4JICHOB C IeJasIMU K03 dumentamu. Jlemma u Teopema [aycca.

34. VHbeKTHBHOE, CIOPBEKTHBHOE M OMEKTHBHOE OTOOPayKeHUSI MHOXECTB, NpUMepbl. M3oMopdu3m rpymr, npumeps!.



35. Tloarpynmsl. Kiaccel CMEKHOCTH 110 HOATPYIITIE.

36. Lluknuyeckue TpyIbL.

37. HopmanbHble MOArPYMIIbI U HaKTOPTPYIIIIBI.

38. Tomomopdusm rpymm, ero Buabl. SInapo romomopdusma, ero croiicrsa. Teopema o romomophusme.

39. Tloxrpynma, mopoxxJaeHHast JaHHBIM MHOXKeCTBOM. HopmaibHast moarpynmna, mopoxJeHHas JaHHBIM MHOXKECTBOM.
40. ToxcranoBku. CHMMETPUYHBIC TPYIIIIEL.

IIpumep 3K3aMeHANMOHHOI0 OWJIeTa

1. Tlomstme nuHeitHOTO OomepaTopa. JleWcTBHA Hajx NMHHEHHBIME omeparopaMu. CBOHCTBa JHHEHHBIX OIEPATOPOB.
MartpuuHas 3amuch JUHEHHBIX orepaTopoB. [IpeoOpa3oBaHne MaTpHUIBI TMHEHHOTO OIepaTopa MpH MEepexoie K HOBOMY
6asucy (BBIBOJ).

2. TlpencraBieHue palMOHANBHBIX YHCEN HEMPEPHIBHBIMH Apo0siMu. HemonHble 4acTHbIE W TOAXOMASAIINE JPOOH.
Cxema BeraucieHnid. CBOMCTBA MOAXOISAIINX APOOELH.
3amaun.
1. HccnegoBarh CHCTEMY H B CJIyMae COBMECTHOCTH HaliTH odiee penieHue.

N =X +2x;+2x, =2
3x,-2x,—x;—x, =-1
S5 =3x, —4x;, - 2x, =4
Tx =4x, =7x; =5xy ==7

Yka3aTh ()yHIAMEHTANBHYIO CHCTEMY PelleHHH AT COOTBeTCTBYIOIIEH OJHOPOIHOM CHCTEMBI.

- = r r - -
2. Jlane! nBa Oazuca €1.€> u € |,€ 2 NUHEHHOTO NPOCTPAHCTBA U MATPHIIA A JIHHEHHOTO otobpaskenus B Daszuce

E] . 52 . Haiit MmaTpmity sToro orobpakenus B 6asuce é”] , é’rz.

-1 4 g =¢+e
15 o |g=2¢

Kpurepuu onenku:

[TpuBenens! B paznene 2

HanmenoBaHue: KOHTpOJIbHAsA paboTa

IpencraBnenue B ®OC: HaOop BapraHTOB 3a/jaHuil BapuaHThl 3a1aHnii:

KonrpoabHnas padora: «Onpeaenurenu. CucreMsl JUHeHBIX ajdredpanyeckux ypasHenuii. Kommniexcubie
YHCIaN.

1. BeIMHCIHTE OnpefennTent 4-ro nopaaka

1 2 3 4
2 3 4 5
3 4 5 6
4 5 6 7

2. HaiiT pemeHne cHCTEME! ¢ moMoleio Gopmyn Kpamepa, metogom Iaycca B MATPHYHEIM METOIOM
4.‘\-1 - .1-3 = _6-.
3x; +2x, +5x; = —14,

3. BEIMHCIHTE, IpeCTABHTE B anredpandeckoi dopme, H300pa3uTE HA KOMIUIEKCHOIH NI0CKOCTH
i +(1- \/gr)

1+1
0) BerancauTe, npeicTaBuTs B anrebpandeckoil opme u TpuroHoMeTpHyeckoii iopme, H300pa3sHTL HA KOMILIEKCHOI

mnockoctH +f 5i(—3 — 3i)

a) BEIYHCIHTE, IPEJICTABHTE B anredpaHdeckoii (hopme

KonTponbnast pabora «BekTopHas aiaredpay».



1. ausi gextopsl d = {1,— L1}, b= 5.L1}

@) HAHTH CKANApHOE NPOH3BE/ICHHE,
0) yron Mex1y BeKTOPaMH.

2 Jlanwi Tpu Bextopa @ = {1,— 1,1}, b =1{5,1.1}, ¢ ={0,3,— 2} Bemuncmuts
a| +[c[ - (@.b)b.¢).

3. HaiiTi cMELIAHHOE NPOM3BE/ICHHE BEKTOPOB a, b . ¢, sananneIxX cROMMH KOOpAHHATAMH

i={,-11},b={73-5),¢={-22,-2}.

4 Wasectno, uto d =[b,c], b =[c.a),¢ =[a.b]. Haiitu nmume sexropos @, b | ¢ n yrie mes Ty HHMH

KonTponbnas padora: «B3anmMHoe pacnosioxkeHne NPAMBIX U IJIOCKOCTEH».

x-2 y-1 x-1 y+2
1. Haiite yron mexay npsMeiMH = H = :

3 -4 4 3
2. IlpoBepHTh, NEKHT IH JaHHAs npsMas B miockoct X —3y+2z+1=0, mapannensha 1u dToH MIOCKOCTH HIH

fnepecekaeT ee B eTHHCTBEHHOH TOYKE, B MOCHEIHEM cliydae HailTH KOOPJAHHATEI TOUKH NEPECeUCHHA:

x-y+2z=0,
X+y-=3z+2 =0
x=2,
3. CocTasbTe ypaBHeHHe NpAMoit, npoxoasmei yepes Touky A(1,3,1) u napannensnoii npsmoii :
yv= 3

4. Haiitu paccrosnue or Touxn A(1,—2) 1o npamoii 4x =3y .
Kontpoabnas padora «HopmanbHasi pyHIaMeHTaJbLHAsA cUcTeMa pelleHuii. JIuHeiiHbIe onepaTopbi».
1. Haiitn HOpMANEHYK (PYHIAMEHTANEHYIO CHCTEMY PelleHH
26 +x,—-x,+x,=0
dx, + 2x, + x; —3x, =0
2. TlpeobpazosaHie MaTPHIIEL JIHHEHHOTO ONepaTopa pH Nepexoe kK HOBOMY Dazucy.
ITyeTe naHe! aBa Dasuca € u E'
é =3¢ +é,+2¢
&, =286+, + 28,
—f . — —
e, =—¢ + 2e, + Se,

M IyCTh JaHA MATPHIA ONlepaTopa B Gasuce €

(0 -2 1
A={3 1 0| . Haiitu maTpuiy oneparopa s bazuce e
\2 -1 1
3. Haiitu cobCTBEHHEIE 3HAYEHHA H CODCTBEHHEIE BEKTOPEL MATPHLIEL
(5 -1 =1
A=|0 4 -1
0 -1 4

KonTponbnas pabora «OCHOBBI TEOPHH YHCET H MHOTOYJICHOB).
1. Haittm HOJI uncen 60, 111. Haiitu ero nuHeitHOe TipecTaBICHHE.

2. Pemnte cucremy cpaBHEHUH



x=1(mod7),
x = 3(mod?3),
x = 0(mod?9).
3. Pewunre cpaBHeHHs
14x = 28(mod 49),
19x = 3(mod 71).
4. Mo anropurmy Esknuja waiits HOJI w Hopmanuzoepannsiii HOJl MHorouneHos.

fi =ix’ +8ix’ +5ix =144, f, =5x" =5

Kputepuu onenkmu:
[IpuBenens! B pazaene 2

HaumeHnoBaHue: pacdeTHo-Tpaduueckas pabora
Ipencrasaenne B ®OC: KOMIUIEKT 3a/1a4 UK 3aIaHUH.
BapuaHTthl 3a1aHui:

PacuerHo-rpaduyeckasi padora Ne 1 «MaTpuuHoe ucuucienue. Onpegenurean. CucreMsl JHHEHHBIX
aqredpan4ecKux ypaBHeHUi».

3agava 1. Jlna nansoro onpeenutens A HaiTH MHHOPEL W anre0pandeckue JI0M0JHEHHS MIEMEHTOB { s A3y - BrI4MCINTE

onpeaemutens A : a) pasnokus ero no anementam 4-oii cTpoku; 6) pasiokuB ero no ementam 1-ro cron6ua; B) nonyuus
Hy1H B 4-0if cTpOKe.

I 1 -2 0

36 -2 5

10 6 4

23 5 -1

Janaua 2. Jlaust gse matpuiel 4 u B Haiitu: a) AB; 6) B4; B) A% r)d A 21 Aty
2 -1 -3 2 -1 =2

A=|8 -7 -6, B=|3 -5 4
-3 4 2 1 2 1

3apauva 3. [IpoBepUTH COBMECTHOCTH CHCTEMBI YPaBHEHHMH M B Cllydae COBMECTHOCTH PEUINTH ee: a) Mo (opMmyiam
Kpamepa; 0) ¢ momonsro 00paTHOM MaTpHUIlB! (MAaTPUYHBIM METOZIOM); B) MeTooM ["aycca.
3anaua 4. [IpoBepUTh COBMECTHOCTb CUCTEMbl YPaBHEHHMH W B Cllydae COBMECTHOCTH PELIMTH ee: a) 1o (opmynam
Kpamepa; 0) ¢ moMompo 00paTHOM MaTPHUIIBI (MATPUIHBEIM METOZIOM); B) MeToaoM ["aycca.

3x,+2x, —4x, =8,

2x; +4x, =5x; =11,

Y —-2xn+x=1

3anava 5. PemnTs 0QHOPOAHYIO CHCTEMY JIHHEHHEIX anredpaHdeckux ypaBHeHHI.
X +X+x;=0,

2x;=3x,+4x;, =0,

4x, = 11x, +10x;, = 0.

3anayva 6. Pemnts oqHOPOIHYIO CHCTEMY JIHHEHHEIX anredpandeckux ypaBHEHHI.
.'\’1 + 2.\_2 —5:\’3 = 0-..

33’1 - 2.\-2 -4.TE = D.

PacuerHo-rpadmnueckas padora Ne 2 «J/InHeiinble MpocTpaHCTBaY.



3apaua 1. Odpasyer 14 IHHEHHOE IPOCTPAHCTEO 3aJaHHOE MHOMKECTEO, B KOTOPOM OIpeieIeHEl CyMMa TI00BIX ABYX
IMEeMEHTOB @ ¥ b 1 nponsBeaeHne MoDOro dJeMenTa a Ha moboe gucno o ?
MHOMECTEO BCeX BEKTOPOB TPEXMEPHOTO NPOCTPAHCTEA, KOOPAHHATEI KOTOPLIX — LE/ble YHCIIA;

cymma d + b | npomseenenue «d .
3apaua 2. Mcenenoeark Ha THHEHHYIO 3aBHCHMOCTE CHCTEMY BEKTOPOR

a= {]‘14:-6}5 b= 1.:1:»_1:1} » c= {]‘:113} -
3anaya 3. Haiiti kakoii-aubyae Dasuc H onpeenTh pasMepHOCTh THHEHHOTO NPOCTPAHCTEA PelleHHH CHCTEME

2x, —2x, = 3x; = Tx, +2x, =0,

3anaua 4. Haiiti koopauHaThl BekTOpa X B Dazuce (ef . e_;, 83') , eCTIH OH 3ajaH B Dazuce (el, e, €3) 3
xz{ﬁ'a _]"a 3}
¥
e =e +e,+2e;,
e =2e —e,,

-

PacuerHo-rpaguyeckasi padora Ne 3 «Bekropuas ajiredpa».

Wi3-2.1
3anaua 1. Tausi sexropul d = ai + fii w b= ym+ 0 ,rae |m |=k:| 7 |=1; Z(m, i) = @ . Haiitu

a) (Aa +,u5) (va + rg) .6) npg(va + r.-!;) . B) cosL(E,rE;} .

5 1
a:—57,6:—4;};:3,5:6,&:3,:‘:5,@:;?/I=—2,,u=§,v=l,r=2_

3ajgaua 2. [o koopauuaTaM Touek 4, B u C 1A yKa3aHHEIX BEKTOPOB HAITH:

a) MOJIyJIb BEKTOpa @ ; ) cKanapHoe Npou3BeeHHe BEKTOPoB ¢ M b  B) npoekumio Bektopa € Ha Bektop d ;1)
KOOpAMHATEI ToukH M, nensiueil orpesok I B otHomenun ot : fF

A(4,3,2),B(3,-1,4),02,2,1), i=—AC+2CB ,b=AB ¢ =AC.d =CB ,I=BC, a =2, f = 3.

3apaua 3. [lokasate, 4To BeKTOpLl 4 , b u C obpasyior Gasuc u HaiiTn koopauuaTel Bektopa d B 9TOM Gasuce.

d=1{541},b=1-352},¢=1{2,-13},d =1{7.23,4}.
H3-2.2
3ajnaua 1. [lans! BeKTOpH G E; i ¢ . Heofxomumo: 4) BEIYHCIIHTE CMEIIaHHOE NPOH3BE/ICeHHE TPeX BEKTOpOE; 0) HailTi

MOJY/IE BEKTOPHOTO IIPOH3BEACHHUS; B) BEIMHCIHTE CKAISPHOE IIPOH3BE/ICHIE IBYX BEKTOPOR; I') IPOBEPHTE OYIYT JIH
KONTHHEAPHEI HIH OPTOTOHANLHEL IBA BEKTOPA; 1) NPOBEPHTL, OYAYT JIH KOMILIAHAPHEI TPH BEKTOPA.

G=31+4j+k . b=i-2j+7k =3 -6]+21k

a)5d.2b ,c:6)4b ,2¢:8)d,¢:1)b,¢:m)2d,3b,¢C.
3amaua 2. Bepiuunsl nupamuipl Haxoastcst B Toukax A, B, C u D. Berunciute: a) miomaap yka3aHHOH rpaHu; 0)
UTOIIA/Ib CEUCHHUSI, TIPOXOJIAIIETO Yepe3 cepenuny pebpa | v 1Be BepimHb mupamust; B) 00beM nmupamuast ABCD.

A3, 4,5), B(1, 2, 1), C(-2, -3, 6), D(3, -
6, -3); a) ACD; 6) | = AB, C u D.

PacuerHo-rpadmyeckasi padora Ne 4 KAHATUTHYECKAS T€OMETPHSD.




Ha3-3.1

33[.3.13 1. CocTaBuTh KAHOHHYECKHE YpaBHEHH: a) wuunca; 6) runepboner; B) napadonst (4, B — To4kH, Nexaniue Ha
KpHBOH, F — dokyc, a — Donkluasg neficTBUTeNbHAA NONYOCh, b —Manad (MHHMAasd) NONYOCk, £ — IKCLUEHTPHCHTET, V¥ = thky —
YPaBHEHHS ACHMOTOT rHnepbonkl, D — qupekTpHca KpUBOi, 2¢ — (JoKycHOE paccTOsHUE ).

a)b=15 F(-10,0); 6)a=13, £ =14/13;D:x=—4.

3anaua 2. 3anucars ypaBHEHHE OKPYAHOCTH, NPOXOIANIEH Yepes VKazaHHbIe TOYKH H HMEIOLIEH LeHTp B To4Ke A
Bepumst runepbons 12x° —13y° =156, 4(0,-2).

3ana4ya 3. CocTaBuTe ypaBHEHHE IHHHH, Kaxaad Touka M koTopoil yaosneTBopAeT 3aaHHEIM YCIOBHAM.
OTCTOMT OT NIPAMOIL X = — 6 Ha PACCTOAHHM, B JIBa pa3a OoblIeM, 9eM oT ToukH A(1, 3).

3anaua 4. [ToCTPOUTE KPHBYIO, 32/1aHHYI0 YPABHEHHEM B NOISPHEIX KoopauHarax 7= 2sin2¢ .

HA3-4.2
3anauva 1. ITocTpoHTs NOBEPXHOCTE H ONPENE]IUTL €€ BU (HA3BAHHE)

@) 4x’ =y =162 +16=10;6) x +4z=0_

Jagaua 2. 3anucaThk ypaBHEHHE M ONpPEAENHTE BHA TNOBEPXHOCTH, MOMYHeHHOH NpH BpAalleHHH JAHHOH JTHHHH BOKpPYT
YKa3aHHOH OCH KOOP/IHHAT, C/IeIaTh PHCYHOK.

a) y' =2z, 0z; 6) 9y" +4z° =36; Oy .
3anaua 3. [TocTpouTs Teno, OrpaHHYeHHOE YKA3aHHBIMH [I0BEPXHOCTAMH.
a)z=x+y,z=0,x=1 y=2,x=0,y=0;
6)x’ +y =2x,2=0,z=nx.
PacuerHo-rpadmueckasi padora Ne 5 «J/IuHeiinble onepaTopbl, KBagpaTU4YHbIe GOPMBI».

3amaua 1. [lycre x = (.1?1,.1?3, xi) . SABmsoTes TH THHEHHBIMH ClelyIoNHe npeodpasoBaHus:
Ax =(6x; =5x, =4 x;,—=3x, = 2x, = x3,X, + 2 x3),
Bx =(6—>5x, —4x;,3x, = 2x, —x3,x, + 2),
Cx = {xj,Bxl -2x, =X, X, +2x,).
3amaua 2. Haiitu maTpuuy B Oa3uce (ef . ei . e; ), rae
e =e —e +e,
e =—e +e, —2e;,
e =—e +2e, +e;,

Ecnu ona 3anana B dbazuce (el, €, 33} .

1 0 2
3 -1 0
1 1 =2
3amaua 3. Haiitu cobcTBeHHEle YlcIa H cODCTBEHHEIE BEKTOPEl MATPHIILL
2 11
-1 2 2
1 0 0
3anaua 4. [IpuBecTH KBaIPaTHYHYIO QOPMY K KAHOHHYECKOMY BHIY MeToa0M JlarpaHka
2 2

X +4I1I2 +»4:7c1:4:3 + 4.1’2.1:3 +»4x3 .
3anaua 5. Ilpueecrn kBaapaTHYHYIO (GOPMY K KAHOHHYECKOMY BHIY OPTOrOHANBHBIM Npeo0pasoBaHHeM
413 - 3.1::3,2 +4x,x, —4x,x0; + 81,1,

3agaua 6. MceneqoBaTh KPHBYIO BTOPOTO NOPAIKA H IOCTPOUTE e

—x’ —y1 +4xy+2x—4y+1=0.



PacueTrHo-rpadmnyeckas padora Ne 6 «jeMeHThI TEOPHH YHCEID).

3amava 1.
3aganus:
1. Haittu HO/I nByx uncen, ucnons3ys anroput™ EBkinja.
2. Haiitt HOK nByX umcern, mpeaBapuTeIbHO HCIOIB3Ys anroput™ Epknnaa s Haxoxaeaus HOJL.
3. Haittu HOK tpex uucen, npeBapuTesIbHO UCTIONB3Ys anroput™ EBkinuaa ans naxoxaenus HO/JL.
4. Bripasurs HO/I n1Byx uncern o TeopeMe 0 pa3IoKeHNH.
Ne 3agaumne 1 3aganne 2 3amanue 3 3aganue 4
1 104826, 23310 832, 46 1617, 259, 63 387, 186
2 1615372, 260194 455791, 48127 1842, 966, 780 1554, 1038
3 193715, 164578 3283, 4753 38,9, 24 614163, 327453
4 3532761, 281943 17856, 5337 455, 42, 126 951, 784
5 125648, 55464 226, 148 42,56, 63 802, 1406
3agaya 2.
3apnanus:
1. HaliTu xaHOHUYECKUH BUJL YUCIIA.
2. Haiitu HOZl 1 HOK aByXx uncen ¢ moMOIIBI0 IPUBEAECHUS UX K KAHOHUYECKOMY BUAY.
Ne 3aganme 1 3apanmne 2
1 1413704880 31829028, 6293560
3apauva 3.
3apnanus:
1. Pewmuth cpaBHEHHE METOIOM Dilnepa.
2. PemmuTh cpaBHEHHE METOOM MOIXOIAIINX IPpOOEi.
3. Pemuth cpaBHeHHE 001IETO BHA.
Ne 3aganmne 1 3aganne 2 3ananme 3
1 37 X=25 (mod 117) 37 x=25(mod 117) 88 x =324 (mod 404)
3anaua 4.
3amanus:
1. Pemmmts cucremMy 2-X CpaBHEHHI.
2. Pewuth cucreMy 4-x cpaBHEHHI.
Ne 3aganmne 1 3aganmne 2
1 X =33 (mod 40) x =57 (mod 56) X=3 (mod2)x=11 (mod 7) X =15 (mod 5) X =7 (mod
9)
3apaua S.
3ananus:
1. IIpencraBuTh YMCIO B BU/E HENIPEPHIBHOM APOOH M BEIYUCIUTH 3HAYCHUS TTOAXOIAIINX qpoOeit.
2. Boruncnnuts 3HaUeHNe HENPEPbIBHON 1po0u.
3. Pewmnts ypaBHEeHUE.
4, [IpencraBuTh HppaMOHAILHOE YHCIIO B BHJIE HENPEPHIBHOM APOOH.
Ne 3aganne 1 3axanue 2 3aganue 3 3aganue 4
1 243 [1;2,1,4,10] 119 \/E
— [2;1,%,7,3]= —
485 47

Kpurepun onenkn:
IIpuBenens! B pazzaene 2




2. Kputepuu u mKaJjbl OeHUBAHUS
JIisi KOHTPOJNBHBIX MEPONPUATHH (TEKYLIEro KOHTPOJS) YCTaHAaBIMBAETCS MHUHHUMAJIbHOE U
MaKCHMaJbHOE KOJMYECTBO OauioB B COOTBEeTCTBUU ¢ Tabnumeil. KoHTponbHOe Mepomnpusitue
CUHUTACTCA HpOfII[eHHBIM YCIICHUIHO ITPU YyCJIOBUU Ha60pa KOJIN4YECTBA 6aH.HOB HE HNXKXEC MUHUMAJIBHOTO.
Pe3synbrar o0ydeHus Mo JUCHUILUIUHE CYUTACTCS JOCTUTHYTHIM MPH YCIICIIHOM MPOXOKICHUH
00y4aroImuMcs BCEX KOHTPOJIbHBIX MEPONPUATHH, OTHOCALIMXCS K TAHHOMY Pe3yJIbTaTy 0OyueHHs.

Pasnennl KoaundecTrBo 0a/1;10B
JAUCIHILI ®opMa KOHTPOJIs .
HEHLI min max
1 PacuerHo-rpaduueckas padora Ne 1. 12 18
2 PacuerHo-rpaduueckas padora Ne 2. 10 16
1,2 KonrponbsHas padora Ne 1. 8 12
3 Pacuerno-rpadrueckas padora Ne 3. 10 18
3 KontponsHaas pabora Ne 2. 6 10
4 PacuerHo-rpadrueckas padora Ne 4. 8 16
4 KonrponbsHas padora Ne 3. 6 10
HUroro 60 100
Pa3gensl KoanyectBo 6a110B
JHCLHUILT ®opmMa KOHTPOJIS .
— min max
5 PacuetHo-rpaduyeckas pabora Ne 4. 8 16
6 PacuetHo-rpaduyeckas pabora Ne 5 10 20
7 PacuerHo-Tpadrueckas padora Ne 5. 10 20
6,7 KontponsHas pabora Ne 4. 6 12
8 PacuerHo-Tpadrueckas padora Ne 6. 10 20
9 PacuerHo-rpaduyeckas pabora Ne 6. 10 20
8,9 Konrtposbnas padota Ne 5. 6 12
Hroro 60 100

IIpu oneHuBaHUU pPE3yJIbTATOB OOY4YEHMS IO TUCHMIUIMHE B XOJ€ TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH HCIOJB3YIOTCA CIEAYIOIIHEe KpUTepUH. MUHHMaIbHOE KOJIMYECTBO OajioB
BBICTABJIsIETCs.  oOydwarolieMycs TIpHM  BBINOJHEHMM  BCeX  IOKa3aTeneil,  JomyckaroTcs
HECYIIIECTBEHHbIE HETOYHOCTH B U3JIOKEHUU U 0(OPMIIEHUH MaTepuaa.

HaumenoBanue,
IToxa3aTenu BbICTaABJAEHNS MUHMMAJIBHOIO KOJIH4YeCcTBa 0aJJI0B
o003HaYeHHE
PacuerHOrpaduyeckas .
pad [IpaBunbHO pemeHo He MeHee 60% 3anaHuil.
pabota

3amaHus BBIOJIHEHBI Oojiee 4eM HamoJoBUHY. [IpHCYTCTBYIOT cepbE3HBIE OIIMOKH.
[IpogeMOHCTPUPOBAaH  YAOBJIETBOPUTEIBHBI  YPOBEHb  BIAJCHHA  MAaTepHAJIOM.
[MposiBneHsl HU3KHE CIIOCOOHOCTH TPUMEHATh 3HAHMS W YMEHHS K BBINOJIHEHHIO
KOHKPETHBIX 33JJaHHH.

KonTtponsHas pabora

IIpome:kyTounas arrecrauus (1 cemecTp)

[TpomMexyTouHas aTTecTalus Mo AUCHUIUIMHE TPOBOAUTCS B (popme 3auerTa.

WtoroBble OIIEHKH MO JUCHUILIIMHE BBICTABISIOTCS HA OCHOBE PE3YyJbTAaTOB TEKYIIErO KOHTPOJIS C
HUCIIOJIBb30BaHUCM cnenyromeﬁ HIKaJIbI:

Ouenka Ha6pano 6a1/10B




«BaqYTCHO»

60-100

«HC 3a4YTCHO»

0-59

[Ipu oneHMBaHUM pPE3yNbTATOB OOyUEHHs MO IUCLUUIUIMHE B XOJE NMPOMEXKYTOUHOH arTecTanuu

MCIOJIB3YIOTCS CJIEAYIOIINE KPUTEPUH U IIKaJla OLIEHKH.

Ounenka Kpurtepnu onenkn
OOyyaronuiicst IEMOHCTPUPYET 3HAaHHE OCHOBHOTO y4eOHO-IIPOrPaMMHOTO MaTepHuaia
«3a4TCHO» B 0o0beMe, HEOOXOIUMOM JUId JalbHEHIEH y4eObl, yMeeT HpPUMEHSITh €ro IpH

BBITIOJTHEHUH KOHKPETHBIX 3aJaHNH, MPETyCMOTPEHHBIX IPOTPAMMON TUCIIUIIIIHHBI

«HC 3a4YTCHO»

OOyyaromuiicss JIeMOHCTPUPYET 3HAYUTENIbHbIE MNpoOeNbl B 3HAHUSX OCHOBHOTO
yueOHONPOrpaMMHOTO MaTepHaa, A0MyCTIII IPUHIUITHAIbHBIE OIIMOKH B BBIIOJTHEHUH
MPEeTyCMOTPEHHBIX TPOTPaMMOi 3aJaHUH U HE CIOCOOEH NMPOJOIDKUTH 00yIeHHUE

IIpome:kyTouHas arrectauus (2 cemecTp)
[TpomMexyTodHas aTTecTalus M0 TUCIUIUTMHE TPOBOAUTCS B (POpPME IK3aMeHa.

Hrorosnie OICHKHU IO OUCHUIIJIMHEC BBICTABJIAKOTCA HAa OCHOBC PC3YJILTATOB TCKYUICTI'O KOHTPOJIA C

HUCIIOJIB30BaHHUEM CJICIIyIOH_ICﬁ IIKaJIbI:

Onenka Ha0pano 0an10B
«OTIMYHOY 90-100
«XOpOLIO» 75-89
«YZIOBJIETBOPUTETIHHO 60-74
«HEYIOBIIETBOPHUTEIHEHOY 0-59
Ecnu cymma HaOpansbix OamnoB menee 60 OamnoB — oOydaromiuiicss HE JOMYyCKaeTcs 0

HpOMe)KYTO‘IHOﬁ aTTcCTallu.

Ecamn cymma GamnoB coctasisiet ot 60 10 89 6awtoB, oOydaroniuiics: JOMyCKaeTcs 10 IK3aMeHa.
Ecmu cymma 6amnoB cocrasisier ot 90 no 100 GayioB, 00y4aronuiics aBTOMAaTUYECKH MOJTy9aeT

OLCHKY «OTJIMYHO».

buner k sk3aMeHy BKJIIOYaeT 2 TEOPETUUECKUX BOIIPOCca U 3 3a7a4H.
IIpomerxyTouHas aTTecTanus NPOBOJUTCS B YCTHOM opMme.
Bpewms Ha moAroToBKY — 45 MUHYT.

[Ipn oueHuBaHMU pe3ynbTaTOB OOyuY€HHUsS IO AUCLUUILIMHE B XOJI€ MPOMEXKYTOUYHOM arrecTtaluu

HCIOJIB3YIOTCA CICAYIOIINC KPUTCPUN U IIKAJIa OLCHKU!

Onenka

Kpurepuu ouenku

«OTIUYHO»

OOyyatoniuiicss ToKa3anl BCECTOPOHHEE, CUCTEeMATHYECKOe U TIIyOOKOoe 3HaHue
y4e0HOro Marepuasia, MPEeIyCMOTPSHHOTO0 MPOrpaMMOi, yMEHHE YBEPEHHO
NPUMEHSATh HA WX TMPAKTHKE TMPH pEHICHHH 3aj1a4 (BBIIOJHEHUW 3aJIaHUi),
CIOCOOHOCTh TMOJIHO, MPaBHIBHO M apryMEHTHPOBAHHO OTBEYATh HA BOMPOCHI U
Jienath HeoO0XoquMble BBIBOZIBI. CBOOOIHO HCIIONB3YeT OCHOBHYIO JIUTEPATYpy M
3HAKOM C JIOTIOJTHUTENILHO# JTUTepaTypoil, peKOMEH/I0BAHHOH MTPOrpaMMOii.

«XOPOLIO»

OOyuaromuiicst 1MoKa3aj IOJHOE 3HAHWE TEOPETHYECKOro MarepHaia, BIlaJeHHE
OCHOBHOH JMTEpaTypoi, pEeKOMEHIOBAHHON IMPOrpaMMe, YMEHHE CaMOCTOSATEIBHO
pemaTs 3a7ad (BBIIOJIHATE 33JJaHNs), CIOCOOHOCTh apTYMEHTHPOBAHHO OTBEYATh HA
BONPOCHI M JieNaTh HEOOXOIUMBIE BBIBOABI, JOINYCKAeT EIMHUYHBIE OLIMOKH,
HCIIpaBiIsieMble MOCiIe 3aMedaHusi npenoaasarens. CriocoOeH K CaMOCTOSTEIbHOMY
MOTIONTHEHWI0O M OOHOBJICHWIO 3HAHMM B XOJe JaibHeimeidl ydeOHOW paboTHl |
npodeccnoHamTbHOM eATENBHOCTH.

«YAOBJICTBOPUTCIILHO»

OOyyaronuicst AEMOHCTPUPYET HETOJIHOE WM ()parMeHTapHOE 3HAHMS OCHOBHOTO
yueOHOTO Marepuaia, JOIyCKaeT CYIIECTBEHHBIE OHIMOKM B €ro H3JIOXKECHUH,
WCTIBITHIBACT 3aTPYIHEHWS W JIOMyCKAaeT OIIMOKM TIPH BBIMOJHEHUH 3aJaHUi
(pemeHny 3a1a4), BEITOIHSET 3a1aHKE TIPH MO/ICKa3Ke MTPenoaBaTes, 3aTpyAHIeTCS
B (popmynupoBKe BBHIBOJOB. Biiageer 3HaHMEM OCHOBHBIX Pa3/eioB, HEOOXOIUMBIX
JUTA TajbHEHIIero o0y4eHus, 3HaKOM ¢ OCHOBHOM M pEKOMEHIOBAaHHOM JTUTEpaTypoH,
PEKOMEHI0BaHHOM TPOrpaMMOH.




OOyyJaronuiicss Mpu OTBETE IEMOHCTPUPYET CYIIECTBEHHBIE MPOOEThl B 3HAHHIX
OCHOBHOTO y4eOHOro Marepuaia, JOMyCcKaeT rpyObie OMMOKH B (HOPMYITHPOBKE
OCHOBHBIX TOHSATUA Y NPU PCEIICHUM THUIOBBIX 3a7a4 (IPH BBIMOJHCHHUA THITOBBIX
«HEYJIOBJIETBOPHUTEIILHO 3a[]aHuil), HEe CIIOCOOCH OTBETUTh HA HABOASIIME BOIPOCH! TpenonaBarens. OUeHka
CTaBHUTCS 00YYAIOIIMMCS, KOTOPBIC HE MOTYT IPOJIOJIKUTH O0YUCHUE WK IIPUCTYITHTh
K Mpo(eCcCHOHANLHON ESITEIBHOCTH M0 OKOHYAHUHM 00pa30BATEIBHOTO YUPEKICHHS
0e3 IOMOIHUTENBHBIX 3aHATHI 110 pACCMATPUBACMOM AUCIIUILIHHE.
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