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PABOYASA MPOrPAMMA YYEBEHON OUCLUMNNUHDI
B1.0.13 AHannTU4yeckas reoMmeTpmusi U OCHOBbI JINHEMHOW anredpbl

1. Koa n HaumeHoOBaHMe HanpaBfieHUA NOAroToBKU/cneunarnbHOCTU:
01.03.02 lNMpuknagHaa matemaTrka U MHpopmaTmka

2. Mpodnnb nogroToBkM/cneymanmsauma:
Bce npocunu
3. KBanudukauma BbinyckHuKa: 6akanasp
4. dDopma oby4yeHMA: oyHas
5. Kacheppa, oTBevalowwan 3a peanusauumio AUCUUNIUHBI: Kadegpa MaTeMaTuyecknx
METOAOB UccnefoBaHNs onepawmmn
6. CoctaButenu nporpammbl: boHgapeHko KO.B., 4.7.H., ooueHT, npodeccop kadeapsl
MaTeMaTuyecknx MeToAoB UCCrefoBaHUA onepaumnm
7. PexomeHpoBaHa: HMC dakynbTeTa lNprknagHon mateMaTvkm MHOPMAaTUKN U MEXaHWKM,
npotokon Ne 8 ot 15.04.2022
8. YuebHbIn roa: 2022/2023 CemecTp(bl): 1



9.llenu n 3apgaum y4eb6HOM ANCLUNIINHBI

Lensimu oceoeHusi y4ebHoU ducyurniuHbl S6somcs: AaTb CTygeHTam rnybokune 3HaHus o
MeTodax, 3agayax M Teopemax NUHENHoW anrebpbl U aHaNUTUYECKOW reoMeTpuu, HayuuTb
CTYOEHTOB MNPUMEHATb 39TM 3HAHWA NPU  pelleHun 3aday MNpuKNagHoW MaTteMaTuku U’
NHOPMATUKN.

3adayu yyebHoU OuCUUMIUHbI. HAYYMTb CTYAEHTOB BrageTb TeOopeTUYEeCKUM
mMaTepuanoMm, pelwaTtb 3adayn, UCNonb3oBaTb METOAbl U TeopeMbl JIMHEWHOW anrebpbl K
aHanMTU4YecKON reoMeTpun npu peleHnn npuknagHolx 3agad. B pesynbrate u3dyyeHus
AVCUMMAMHBI CTYOEHTbl OOMKHbI 3HATb M YMETb NMPUMEHATb Ha MPakTUKEe OCHOBHblE METOAbI
NMHENHON anrebpbl N aHaNUTUYECKON reOMeTpPUKn, BNafgeTb HaBblkaMn peLLEeHNs NpakTUYeCcKmX
3agau.

10. Mecto y4yeOHOM AucuunnuHbl B cTpyktype OOIl: [ducumnnuHa «AHanutnyeckas
reoMeTpuss U OCHOBbI JIMHEWHOW anrebpbl» OTHOCUTCA K obsizaTenbHonM 4dactu 6roka bB1.
[aHHbIN KypC HenocpenCcTBEHHO CBA3aH € AucuunnuHamn «Anrebpa», «Matematnyeckun
aHanuady», «WHdopmaTuka u nporpaMmmupoBaHue» W sBnaetca 6Gason  ona  AUCLMNIMH
«PyHKUMOHanbHbIN aHann3y, «MaTtemaTmyeckoe 1 KOMNbITEPHOE MoaennpoBaHney, «Metoapl
onTummu3aummy». [Ons OCBOEHMS AUCUUNINHBI HeoBXoOuMbl 3HAHWUS, YMEHWUSI U HaBbIKW,
dhopmupyemble B pe3ynbTaTe OCBOEHUS LLKOSbHbLIX KypcoB «Anrebpa» n «feomeTtpus».

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AuUcuUUNNuHe/MoAynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYEeMbIMU pe3ynbTaTaMM OCBOEHUsi o6pa3oBaTenbHOMN
nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Ko HasBaHue Koa(bl) WuaukaTop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KOMMeTeHL MK
OrK-1 OrlK-1.1 | demoHcTpupyeT 3HaTb:
CnocobeH Npu-MeHsITb 3HaHus, - OCHOBHble MOHATUSA W METOAbl NUHENHON
dyHOaMeHTanbHbIe OTHOCALLMECA K | anrebpsbl;
3HaHWSA, MOMy4YeHHble B 6a3oBbIM - TeopeTn4ecKkne OCHOBbI, MeToAbl U obLine
obnactu mMaTemMaTUyeckux avcumnnmHam 3aKOHOMEPHOCTU aHanuTUYeCcKon reoMeTpuu;
n  (UNKn)  ecTecTBeHHbIX MaTemMaTmKu,
HayK, U Ucnomnb3oBaThb NX B NHpopMaTUKu YmMeTb:
npodeccuoHanLHon N eCTEeCTBEHHbIX - pewaTb TUMOBble 3adayn, CBSA3a@HHbIE C
AesaTenbHoCTH HayK. NPUMEHEHMEeM WHCTPYMEHTOB W MeTOAO0B
nuHemHon  anrebpbl M aHanNUTU4eCcKown
reomeTpum
BnapgeTtb:
-HaBblkaMy paboTbl C annapaToM NUHENHOWN
anre0pbl;

- MeToAMKOW  JdokasaTenbctBa  (PaKToB,
pelleHMs TUNOBLIX 3aday aHanuTUYeCcKon
reomMeTpuu;

- HaBblkaMM  TNpPUMEHEHUs  pe3ynbTaToB
aHanuMTu4yeckom reomMeTpum U NIMHENHOW
anrebpbl K peLeHul0 TeopeTU4eckux u
npakTU4eckmx 3agav

OMNK-1.2 | OcywecTBnset 3HaTb:
dhopmanusauuio -OCHOBHblE MOHATUS JIMHENHOW anredpbl ©
nocTaBneHHOM aHanuMTU4ecKon reomeTpuu;
3agaun n BblOMpaeT | - Knaccbl MpuKNagHbiX 3aday, pellaemblx C
mMaTemaTudeckue NPUMEHEHMEM  MeTodOB  aHanuMTUYecKown

MeTodbl  Ans ee | reOMeTpUM 1 NIMHEHOW anrebpbl.
peLleHus. YMeTb:




- OCYLLECTBMATb (hOpManunsaumio peLlaemMbix
3agavy;

- BblOVpaTb ajeKkBaTHble MeTOoAbl peLleHust
npuKNagHbIX 3aday;

Brnapets:

-HaBblkaMW peLleHnss NpUKNagHbiXx 3ajay B
pasnU4YHbIX obnacTsx MaTemMaTuku
cpeacreamu NMHERHON anrebpsbl "

aHannTU4eckom reomMeTpumn;
- HaBblkaMW WHTepnpeTauun noJy1y4eHHbIX
pe3ynbTatoB W aHanum3a wuHTepnpetTauunmn
NOJTYyYEHHbIX pe3ynbTaToB.

12. O6bemM gucumnnuHbl B 3a4eTHbIX eauHuuax/yac.(s coomsemcmeuu ¢ y4e6HbIM MaHOM) —
5/180.

PopmMa NpoOMEXYTOHYHON aTTeCTaLMNU (3avem/sxk3ameH) 3a4ET, IK3aMEH

13. TpypoeMKocTb No Buaam y4yebHon paboTbl

TpyaoemMKoCTb
Buza yuebHoit paboTsl Bcero [o cemectpam
1
KoHTakTHas paboTa 96 96
nekumm 48 48
npakTuyeckune 48 48
B TOM 4mcne:
nabopartopHble
KypcoBasi paboTta
CamoctosaTensHas pabota 48 48
lMpomexyTouHas aTTecTauns 36 36
UToro: 180 180
13.1. CopepxaHMe QUCLUMNIUHDI
n/n Peanuzauunga

pasgena

HanmeHoBaHune pasgena AncumnniimHbl C

CopepxaHue pasnena aucUununHbl

OVCUMMNUHbI NOMOLLbIO
OHNamnH-Kypca,
JYMK *
1. NNekuun
1.1 Ponb n mecto nuHenHom MpegmeT aucumnnuHbl. OCHOBHbIE TUMbI 3a4ad, AHanunTtunyecka
anredpbl U aHaNUTUYECKON peluaeMble MeTOAaMU NIMHERHON anredpbl 1 s1 reoMeTpua n
reomeTpun B aHanMTU4eckon reomeTpumn OCHOBbI
mMaTemMaTU4eCKoM NMHEenHon
obpaszoBaHum anrebpbl
1.2 MaTpuubl n onpegenutenu | MNoHatne matpuubl. Onepaumm Hag matpuuamu. | AHanuTudecka

CaoricTBa onepauuin Hag matpuuamn. MHOrouneHsl OT | 1 reoMeTpus u
mMaTtpu. OnpepenuTens. Teopema Jlannaca. | ocHOBbI
CeoiictBa onpegenutensd. MeTtogbl BblYUCAEHUS | NMMHENHON
onpegenutens. MuHopbl U paHr matpuupbl. JIMHeHO | anrebpbl
3aBMCMMbIE M HE3ABUCKMMbIE CTPOKM (CTOMNGLbI). CBA3b
paHra maTtpuubl C YUCIIOM JIMHEWHO-HE3ABUCUMBbIX
cTpok un crtonbuoB. ObpaTHass maTpuua. CeowncTBa
obpaTHon MaTpuubl, METOAbl HaxoXAeHus obpaTHoMn
MaTpuLbl.

1.3 CucTtembl NMMHENHBIX MoHaTne CUCTEMBbI NNHENHBbIX ypaBHeHW, | AHanuTuyecka
anrebpanyeckmx ypaBHEHUI | Knaccudukaumsi cuctem. PeweHune CUCTEMbI | 4 reoMeTpuda u




NIMHEeNHbIX YpaBHEHUW, CBOWCTBa pelweHus. MeTopn | OCHOBbI
obpaTHOM MaTpuubl pPELUEHUS CUCTEM JIMHEWHbIX | JIMHEWHOWM
ypaBHeHunn. MeTtog Kpamepa. Metog Naycca. anredpbl

14 BekTopHas anrebpa [MoHATMe BekTOpa W nNWHeWHble onepauun Hag | AHanuTudecka
BekTopamu. JInHerHas 3aBUCUMOCTb U HE3aBUCMMOCTbL | A FeOMeTpus U
BekTopoB. basuc. CkansipHoe npousBegeHne ABYX | OCHOBbI
BEKTOpoB. BekTopHoe u cmellaHHoe npou3BeneHue | NMUHENHON
BekTOopoB. [lpumeHeHne BekTOpHOM anrebpbl Ansa | anrebpb!
BblYMCMNEHUsA nnowaan napannenorpamma m obbema
napannenenvnega.

1.5 Cuctembl koopauHaT [ekapToBa cuctema KoopanHar. [MonsapHble, | AHanuTn4ecka
umnuHgpudeckme N cepuyeckne  KoopauHaThl. | 1 reoMeTpus u
lMpeobpasoBaHne [eKapToBbIX NPSAMOYrofbHbIX | OCHOBbI
KoopaunHat Ha NMIOCKOCTMN. lMpeobpa3oBaHue | NMMHENHOW
AeKapToBbIX NPSIMOYrONbHbIX KoopanHat B | anrebpb
NPOCTPaHCTBE.

1.6 Obwme noHaTMA 00 anrebpanyeckux ypaBHEHUSX | AHanMTMYecka
nosepxHocten u nuHuWK. [lpsiMble Ha NNOCKOCTU. | 1 reoMeTpus U
Teopema O nWHWMSX NEpBOro nopsiaka. YpaBHEHMS | OCHOBBI

n NPSAMbIX Ha MMOCKOCTWU, Yron Mexay npaMbIMU. | NMMHEAHON
psMble NNHUK N T 6
HOCKOCTH FNIOCKOCTU B NPOCTPaHCTBE. Teopema 0 NOBEPXHOCTSAX | anrebpb
nepsoro nopsgka. Yron Mexgy MroCKOCTAMMU.
MMpaAmble B npocTpaHCcTBE. YpaBHEHUS MpsAMbIX B
NPOCTPaHCTBE, Yron Mexay npsasMbIMU U NPAMOA U
NMOCKOCTbIO.
1.7 JlnHum BTOpOro nopsigka Ha | YpaBHeHUs BTOpOro nopsiaka. MoHaTue n | AHanutnyecka
NOCKOCTU KaHOHWYECKME YypaBHEHWs annunca, runepbonsbl, | A reoMeTpus u
napabonel, napbl nepecekarLmnxcs NPSAMbIX. | OCHOBBbI
YpaBHeHust KacaTenbHblX. [lpvBegeHne ypaBHEHWIN | NIMHENHOM
BTOPOro nopsiika K npocrenemMy suay. anrebpbl
1.8 [MoBepxHOCTK BTOPOro MoHaTune NOBEPXHOCTU BTOpOro nopsigka. | AHanutnyecka
nopsigka Unnuugpnueckue NMOBEPXHOCTMU. [MoBepxHOCTK | A reomeTpus 1
BpaweHus. [lpuBegeHne ypaBHEHWE MNOBEPXHOCTU | OCHOBBbI
BTOPOro nopsiaka K KaHOHMYeCcKoMy  BWAy. | IMHEWHON
KacaTtenbHble K NOBEPXHOCTMW. anrebpbl
2. NMpakTnyeckune 3aHATUA

21 MaTpwuubl n onpegenutenu | Onepauumn Hag matpuuamu. CBOMCTBa onepauun Hag, | AHanutudecka
maTpuuamu. MHorouneHsl oT matpuy,. Onpegenurens. | s reomeTpus u
Teopema Jlannaca. ConctBa onpegenurens. OCHOBbI
MeToabl BbluucreHus onpegenutens. MUHOPbLI U paHr | MUMHENHOW
mMaTpuubl. BeluncneHue paHra matpuubl. JInHenHo anrebpbl
3aBMCMMbIE Y HE3AaBUCUMBIE CTPOKM (CTONOLbI). CBA3b
paHra maTpuubl C YUCIIOM NIMHENHO-HE3aBUCUMbIX
cTpok u ctonbuos. ObpaTHasa matpuua. CBolicTBa
obpaTtHon MaTpuubl, METOAbl HAXOXAEHUA 06paTHON
MaTpULbl.

2.2 CucTtembl NMHENHBIX MeTogbl peleHna CUCTeEM FUHENHbIX YpaBHEHUW: | AHanuTudecka

anrebpanyeckux ypaBHeHu | metoq obpatHom matpuubl, MeTod Kpamepa, meton | S reomeTpus u
Maycca. OCHOBBbI
NIMHENHON
anrebpbl

2.3 BekTopHas anrebpa [MoHATMe BekTOpa W nuWHeWHble onepauun Hapg | AHanuTudecka
BekTopamu. JInHenHasa 3aBUCUMOCTb U HE3aBUCUMOCTbL | 1 FeOMeTpus U
BekTopoB. basuc. CkansipHoe npowusBegeHue [AOBYX | OCHOBbI
BEKTOpOB. BekTopHOe ¥ cmellaHHoe npousBefeHue | NUMHEHON
BekTopoB. [lpumeHeHne BekTOpHOW anrebpbl ansa | anrebpb
BblYMCIEHUS NfoWwaan napannenorpamma u obbema
napannenenvnega.

2.4 Cuctembl koopanHaT [ekapToBa cuctema KoopauHar. MonsipHble, | AHanuTuyecka
uunuHapudeckue M cepuyeckMe  KoopaumHaThl. | 9 reoMeTpus u
lMpeobpasoBaHne [EeKapTOBbIX NPSAMOYTOJSIbHBIX | OCHOBBbI
KoopauHaTt Ha NSIOCKOCTH. Mpeobpa3oBaHne | IMHENHOM
OEKapTOBbIX NPSIMOYTOJSIbHbIX KoopauHat B | anrebpb

MpocTpaHcTBe.




2.5 YpaBHEHVST MpPsSMbIX Ha MNAOCKOCTW, Yron Mexay | AHanutuyecka
npsmMbiMn. TNOCKOCTM B NpoCTpaHCcTBe. Teopema O | 8 reomeTpus 1
Mpsambie NNHWN M | NOBEPXHOCTAX MEpBOro nopsigka. Yron  MexAay | OCHOBbI
NIOCKOCTU nnockoctamu. [psiMble B NnpocTpaHCcTBe. YpaBHEHUS | NMUHEAHON
NPSAMbIX B MNPOCTPAHCTBE, Yron mexay npsmbiMu u | anrebpbl
NPSAMOW N MNOCKOCThIO.
2.6 JInHum BTOpOro nopsigka Ha | MoHsATME KW KaHOHMYECKME ypaBHEHMs annunca, | AHanuTuyecka
NIOCKOCTU runepbonel, napabonbl, napbl NepeceKkalLmxcs | 5 reoMeTpus u
NpsAMbIX. YpaBHEHMSI KacaTerlbHbIX. MpuBeneHne | OCHOBLI
ypaBHEHU BTOPOro nopsiaka K npocTenwwemy suay. NNHENHON
anredpbl
2.7 lMoBepxHOCTH BTOPOro LinnmHgpuyeckne MOBEPXHOCTMU. lMoBepxHOCTU | AHanuTU4ecka
nopsigka BpaweHus. [lpuBedeHne ypaBHEHWE MOBEPXHOCTU | S reoMeTpus U
BTOPOrO nopsigka K KaHOHMYECKOMY  BWAY. | OCHOBbI
KacaTenbHble K MOBEPXHOCTU NNHENHON
anredpbl

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUNA

Buabl 3aHATWIA (KONTMYECTBO YacoB)
Ne HavmeHoBaHue Tembl
CamocTosTenbHas

n/n (pasgena) gucumnnuHel | Nekuun MpakTuyeckme | JlabopaTopHble pa6oTa Bcero
Ponb n mecTo nuHenHoun
anrebpbl n

1 | aHanuTneckon 1 1 2
reoMeTpumn B
MaTeMaTn4YeCcKoMm
obpasoBaHum

> MaTpwuubl 1 4 4 4 12
onpegenuTenu
CncTtembl NMHENHBIX

3 | anrebpaunyecknx 6 6 6 18
ypaBHEHWI

4 | BektopHas anrebpa 10 10 10 30

5 | Cuctembl koopanHaT 1 2 1 4
MpsMble NMUHUKN K 12 12 12 36
NIOCKOCTU

7 JInHum BTOpPOrO Nopsiaka 8 8 8 24
Ha NJI0CKOCTU

8 MoBepxHOCTH BTOPOro 6 6 6 18
nopsigka
Wtoro: 48 48 48 144

14. MeToau4yeckue yKkasaHusa Ans ooy4arowmxca no 0OCBOEHUIO AUCLUMNIIUHbI
(pexkomeHOayuu 0byHarouUMCS Mo 0C80EHUK QUCUUNIUHBI: yKa3aHue Haubosiee CrioxHbIx pa3denos, paboma ¢
KOHCriekmamu fieKkyudl, npe3eHmauyuoHHbIM MamepuasioMm, pekomeHAayuu o 8bINofIHEHUIO Kypcoeol pabomei, no
opaaHu3ayuu camocmosimesibHol pabomael o ducyuruHe u op)

OcBoeHue gucumnnuHbl « AHanMTUYecKkas reoMeTpusi U OCHOBbI NIMHENHOW anrebpbl» BKNOYaeT
NEKUNOHHbIE 3aHATUS, NPaKTUYECKNE 3aHATUS U CaMOCTOATENbHYI0 paboTy oby4arolmxcs.

Ha nepBOM 3aHATUM CTyAEHT noniydaet uHGOpMauui Ans gocTtyna K KoMmnnekcy y4vyebHo-
MeTOANYECKMX MaTepuanos.

JIeKUMOHHbIE 3aHATUS MNOCBSILLEHbI PACCMOTPEHUID TEOPETUYECKMX OCHOB aHanuMTU4eCKom
reomMeTpun IMHENHOM anrebpsbl, KNYEBbLIX MPUHLMMIOB, 6a30BbIX NOHATUA U aNrOPUTMOB.
[MpakTnyeckne 3aHATUA npedHasHavyeHbl OnNa  POPMUPOBAHUS YMEHUM W HAaBbLIKOB,
3akpennieHHblXx komneteHumn no OrlOIN. OHu 3akpennsawT TeopeTuveckur martepuan,
NONyYeHHbIN Ha NEKUUSX.

CamocToaTtenbHas pabota cTygeHTOB BKMo4YaeT B cebs npopaboTky ydebHoro maTtepuana
nekunn, pas3dbop NpakTUYEeCKMX 3a4aHun, NOAroTOBKY K 9K3aMeHY.




MpomexyTodHaa aTtTectaumd. NpomexyToyHaa aTTecTtauus nposBoauTCca B popMe 3K3amMeHa.
TunoBon GuNeT BKOYAET TEOPETUYECKUA N NpaKTUYeckun 6noku. Bonpocbl TeopeTn4eckoro
Gnoka NONMHOCTbID COOTBETCTBYIOT JEKUMOHHOMY MaTepuany. B TeuyeHue cemectpa
obyvarowmmea npegnaraeTcs BbINONHUTL NPEeLYCMOTPEHHbIE YY4EOHBIM NIAHOM 2 KOHTPOSbHbIE
paboTbl.

Mpn wncnonb3oBaHMM OUCTAHUMOHHBIX OBpasoBaTefibHbIX TEXHOMOMMA U 3NEKTPOHHOro
o0yyeHnss BbINONHATL BCE YyKasaHus npenogasatenen no pabote Ha LMS-nnatdopwme,
CBOEBPEMEHHO NMoAKmntYaTbes K online-3aHaTnam, cobniogate pekomeHgaumMm no opraHMsauum
CaMOCTOATENbHOM paboThl

15. lMepeyeHb OCHOBHOM W [AOMNOJIHUTENILHOW nUTepaTypbl, PECYpCOB WHTEpPHeT,

HEOﬁXOAMMbIX Ansa oCcBOEHUA AUCLUUNIINHDbI (criucok numepamypbl 0ghopMIIsemcs 8 coomgemcmeuu
¢ mpebosarusivu TOCT u ucrionb3yemcsi obujasi CKeo3Hasi Hymepauyusi 05151 ecex 8u008 UCIMOYHUKOS)
a) OCHOBHas nuTeparypa:
Ne n/n NcTouHunk

1 JinBwnu, K. U. Kypc nuHenHon anrebpbl 1 aHanuTu4eckom reometpun : yyebHuk gns sysos / K.
W. JinBwnu. — 2-e usg., ctep. — CaHkr-lNeTepbypr : NaHb, 2021. — 508 c. — ISBN 978-5-8114-
7640-4. — TekCT : 3NEKTPOHHbIV // JlaHb : 9nekTpoHHO-6ubnmnotevHada cuctema. — URL:
https://e.lanbook.com/book/163398
2. lopnay, Bb. A. JlnHenHaa anrebpa n aHanutnyeckas reometpus : ydebHuk / B. A. Topnay. —
Cankr-lMetepbypr : Jlawb, 2021. — 300 c. — ISBN 978-5-8114-2717-8. — TekcT:
3NEKTPOHHbIN // JlaHb : 3MNEKTPOHHO-OMGMoTeYHas cuctema. — URL:
https://e.lanbook.com/book/167492
3 Bbeknemuwes, [1. B. Kypc aHanuTMyeckom reoMeTpumn n NMMHENHOW anredpbl : y4ebHMK ons By3oB /
. B. beknemuwen. — 18-e n3a., nepepab. — CaHkT-lNeTepbypr : JlaHb, 2021. — 448 c. — ISBN
978-5-8114-4916-3. — TeKCT : anNeKTPOHHbIN // JlaHb : 3NeKTpOHHO-6MbnuoTteyHas cuctema. —
URL.: https://e.lanbook.com/book/152643

Kypow A. I". Kypc Beicwer anrebpbl : yuebHuk / A. . Kypow. — CaHkt-INeTepbypr : JlaHb, 2013. —
432 c. — Pexxum goctyna: https://lanbook.lib.vsu.ru/books/element.php?pll cid=25&pll id=30198

6) gononHuTenbHasa nuTeparypa:

Ne n/n McTOoYHUK
5 MocTtHukoB, M. M. AHanuTuyeckas reomeTpus : ydyebHoe nocobue / M. M. lNocTHMkoB. — 3-e
nsg.,ucnp. — CaHkr-lNetepbypr : NaHb, 2021. — 416 c. — ISBN 978-5-8114-0889-4. — TekcT :
3NEKTPOHHBIN // JlaHb : 3NEKTPOHHO-6UbNnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/167776
6 TpyxaH, A. A. BektopHasa anrebpa, aHanutMyeckass reomeTpus U MeTOAbl MaTeMaTU4eckoro
nporpamMmupoBaHus : y4ebHuk ansa By3oB / A. A. TpyxaH, B. I'. KoBTyHeHko. — CaHkT-

MetepOypr : NaHb, 2021. — 400 c. — ISBN 978-5-8114-8308-2. — TeKCT : 9MNEKTPOHHbIN //
JlaHb : anekTpoHHO-6ubnmoTeyHasa cuctema. — URL: https://e.lanbook.com/book/183364

7 COopHMK 3aga4y Mo aHaNUTUYECKOW reoMeTpun 1 NuHerHon anredpe : yyebHoe nocobue ans
By3oB / JI. A. Beknemuwesa, [. B. beknemuwes, A. 0. MeTtposu4, L. A. Yybapos. — 8-e nag.,
ctep. — CankT-lTeTepbypr : JlaHub, 2021. — 496 c. — ISBN 978-5-8114-7874-3. — TekcT :
3NEKTPOHHBIN // JlaHb : 3NEKTPOHHO-6UbNnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/166924

AnekcaHgpos, . C. Kypc aHanuTuyeckon reomeTpum 1 nmHerHon anredpbl : y4ebHuk / I. C.
AnekcaHgpoB. — 2-e n3a.,ctep. — CaHnkt-lNeTepbypr : Jlaub, 2009. — 512 ¢. — ISBN 978-5-
8114-0908-2. — TeKCT : aNEeKTPOHHbIV // JlaHb : aNeKkTpoHHO-6MbnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/493

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (ouumnaneHble pecypcbl MIHTEPHET):
Ne n/n Pecypc
9 YHuBepcuteTckas 6ubnmoreka on-line Pexxnm goctyna: hitps://biblioclub.ru/
10 OBC JlaHb. Pexxum goctyna:. http://www.e.lanbook.com
OneKkTpoHHO-6nbnNuoTeyHasa cuctema «YHuBepcuteTckasa bubnuoteka online (goctyn
ocylecTBnseTca nNo agpecy: https://biblioclub.ru/);
OrnekTpoHHasa 6ubnuoTeka TexHudeckoro BY3a «KoHcynbTaHT cTyaeHTa» (4ocTyn
ocyllecTBnseTca no agpecy: https://www.studmedlib.ru);
13 AHanutuyeckass reoMeTpust U OCHOBbl NWHenHow anrebpol / HO.B. bBoHpapeHko. —

11

12



https://lanbook.lib.vsu.ru/books/element.php?pl1_cid=25&pl1_id=30198
https://biblioclub.ru/);

O6pasoBaTtenbHbIi NopTan «3MNekTPoHHbIN yHuBepcuteT BlY». — Pexum poctyna - Kype:
AHaluTHYCCKasi TEOMETPUS U OCHOBBI JTUHEHHOH anreopsl (IIMU, 3+4 rp) (vsu.ru)

14 JInHenHas anrebpa/ BLU3. — HMOO.- Pexxum goctyna: https://openedu.ru/course/hse/LINAL/
JlnHenHasa anrebpa u aHanuTudeckas reometpus / CII6IMY. — Coursera. — Pexum goctyna:
https://lwww.coursera.org/learn/lineynaya-algebra

AHanuntnyeckass reometpus / MIY wum. M. JlomoHoBoBa. — HIMOO.— Pexum poctyna:
https://openedu.ru/course/msu/ANGEOM/

15

16

16. MepeyeHb y4eOHO-mMeTOAMYECKOro obecneyvyeHuss ANA CaMOCTOATENIbHOM paboThbl
(y4ebHOo-Memoduyeckue pekomeHdayuu, rocobusi, 3adayHuKu, MemoOu4YeCcKUe yKa3aHusi 0 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOsbHbIX), Kypcoabix pabom u dp.)

Ne n/n McTOYHUK

Anrebpa v reomeTpus (peLleHe CUCTEM NIMHENHBIX YPaBHEHWUI, BblYUCIIEHME onpeaenuTenen):
MeToA. ykasaHusa ans pewenns 3agad no kypcy "Anrebpa n reometpus” ansa ctygeHToB 1 kypca
OHEBH. 1 BeyepH. ota-Hun dak. MMM / Cocrt.: T.H.IMmywakosa,lO.B.boHaapeHko .— BopoHex,
2000 .— 32c.

Anrebpa n reometpus: MeToq. ykasaHus ons pelueHus 3agad no kypcy "Anrebpa n reometpus”
Ans cTygeHTtoB 1 Kypca OHEeBH. M BedepH.oTa-Hun dak. MMM / Coct. HO.B.BoHpapeHko,
T.H.Mywakosa, E.C.Tuxomuposa .— BopoHex, 2001 .— Y. 3: JlnHenHble npocTpaHcTBa. - 36
C.

Mpockypsikos, V. B. COopHWK 3agay no nuHenHon anrebpe : ydebHoe nocobue ana BysoB / U. B.
MpockypsikoB. — 15-e n3ga., ctep. — CaHkT-lNeTepbypr : NaHb, 2021. — 476 ¢. — ISBN 978-5-8114-6776-
1.— TeKkcT: O9neKTpOHHbIN// JlaHb :  9NEKTPOHHO-OMGnMoTeyHas  cuctema. —  URL:
https://e.lanbook.com/book/152434

EBKNnOoOBbI M yHUTapHble MPOCTpaHCTBa : yd4ebHO-meToamveckoe nocobue ansa By3oB : [Aons
cTya. 1 K. OHeB. OTA-HUA ak. NPUKN. MaTemMaTuku, WMHAPOPMATUKM U MEXaHVKKW, WU3yu.
ancuunnudel "Anrebpa" wn'lluHenHas anre6pa"; gna Hanpasnenun: 01.03.02 - [Mpuknag.
MatemaTtuka un uHdopmatmka, 01.03.03 - MexaHuka u mat. mogenuposanue, 01.05.01 -
dyHgameHT. matemaTtuka n mexanuka) / T.H. nywakosa, K.I. Nasapes, t0.B. BongapeHko ;
BopoHex. roc. yH-T .— BopoHex : MsgaTensckuin gom BI'Y, 2015 .— 25 c.

AHanutnyeckass reomMeTpuss M OCHOBbl NMHEWHOW anredpbl J 10.B, BonpapeHko. —
5 Ob6pasoBaTternbHbIN noptan «ONEKTPOHHbBIN YHUBEPCUTET».— Pexvm aocryna:
https://edu.vsu.ru/course/view.php?id=6157

17. WHdoOpmMaUUOHHbIE TEXHONOrun, ucnosb3yemble ANA peanus3auum y4ebHoOM
ANCLUMNIINHBLI, BKNKOYas nporpaMmmMmHoe obecneyeHne U MHEPOPMAaLIMOHHO-CMpPaBO4HbIe
cuctemsbl (Npu Heo6Xx0AMMOCTHU

OucumnnuHa peanu3yeTcss C MPUMEHEHMEM 3MIEKTPOHHOrO 00y4YeHus M OUCTAHLMOHHbIX
obpasoBaTefnbHbIX TEXHOSNOMMN, ANS OpraHM3aumm CamoCTOSTENbHOW paboTbl 0byvatoLmMxcs
Ncnosib3yeTcs OHNManH-kypc Kype: AHanuThyeckas reoMeTpHsi M OCHOBBI JIMHeHHOM anreopsl (ITMU,
3+4 rp) (vsu.ru), pasMmeleHHbIn Ha nnatdopme JINeKTpoHHoro yHmBepcuteta BlIY (LMS
moodle), a Takke gpyrme VIHTepHeT-pecypchbl, npuBeaeHHbIE B .158B.

NHopmMaUMOHHbIE TEXHONOMMK AN peanu3aumm y4ebHON ANCUMMINHDI:

- TEXHONOMMMN CUHXPOHHOIO U aCMHXPOHHOIO B3aMMOLENCTBUSA CTYAEHTOB U NpenoaaBaTtens
nocpeacTBoM cry>06 (CepBMCOB) MO NEPECHINIKE U MOMYYEHNIO SNEKTPOHHbIX COOBLLEHWIA, B TOM
yucne, No cetn NIHTepHeT;

- CEPBUC 3NEKTPOHHON NOYTLI A5 ONepaTUBHON CBA3WM NpenofaBaTesnia U CTy4EHTOB.

MporpammHoe obecneveHune:

- OC Windows 10,

- NaKeT CTaHAAPTHbLIX OPUCHBIX NPUIOXEHUN ANa paboThbl C AOKYMEHTamMu, Tabnvuamm 1 T.0.
(MS Office, MonOdouc, LibreOffice);

- Adobe Reader;

- cneumanuaupoaHHoe [10;

- NHTepHeT-6pay3ep (Chrome, AHagekc.bpay3ep, Mozilla Firefox).


https://edu.vsu.ru/course/view.php?id=6157
https://edu.vsu.ru/course/view.php?id=6157
https://edu.vsu.ru/course/view.php?id=6157
https://edu.vsu.ru/course/view.php?id=6157

MwuHumaneHbin koMmanekT MO ansa YTeHns nekumn, NpoBeAeHUs NPaKTUYECKNX 3aHATUN U
opraHmsauumn camoctositenbHom paboTbl: Microsoft Windows 10 Home 1 MS Office Standard
(MonOdouc, LibreOffice), MO Adobe Reader, nobon nHtepHeT-6paysep (Chrome,
Anpekc.bpaysep, Mozilla Firefox).

18. MaTtepuanbHO-TeXHUYECKOe obecnevyeHne AUCLUNIUHbI:

NekunoHHasa ayautopus  [OmkHa ObiTb 00OpygoBaHa KOMMBIOTEPOM C BbIXOAOM B CETb
NHTepHeT, MynbTUMeOuUnHbIMK cpeactBamu (MynbTUMEOUNHBIA MPOEKTOP, 3KpaH, cpeacTtea
3BYKOBOCMPOU3BEOEHMS), y4ebOHOM Mebenblo.

MpakTuyeckMe 3aHATUA  [OOMXKHbI  MPOBOAUTLCA B CNeunannsavpoBaHHOW  ayauTopuu,
OCHallleHHon y4yebHOn Mebernbi, MynbTUMeAUHbIMWU  cpeacTBamMu  (MynbTUMEAUNHbIV
NPOEeKTop, 9KpaH, CpeacTBa 3BYKOBOCMPON3BEAEHNS).

IOns camocTosTenbHon paboTbl HeobXoAWMbl  KOMMbIOTEPHbIE  KIacChl, MOMELLEHNS,
OCHaLLEeHHble KOMMbOTEPAMM C OCTYNOM K ceTh MIHTepHer.

19. OueHo4Hble cpeacTBa Ans nposeneHus TeKymeﬁ n HpOMe)KyTOqHOﬁ aTtrecTtauum

nOpﬂD,OK OLEHKMN OCBOEHUA O6y‘-IaI-OLLI,I/IMI/ICFI yqe6Horo MaTepunana onpeaendaeTcad
coaepxaHumem cnegyrwmx pasgesnios oUCUUNMITNHDBIL

Ne HaunmeHoBaHve WHpmnkaTtop(bl)

n/n pasaena uCUUnIvHbl KO“&';?;?” JOCTMXEHNS OueHouHble cpeacTBa
(Mopynsi) H KOMMeTEeHLNM
Ponb n mecto
nuHerHon anrebpsbl 1
aHanuTn4eckomn OrlK-1.1, OrK-
1 reomeTpun B Onk-1 1.2 )
MaTemMaTUYeckom
obpasoBaHun
MaTtpuubl 1
2. onpgmle-lnmenm OrnK-1 OrnK-1.1 KoHTponbHasa pa6ota 1

Cucrtembl NUHENHbIX
3 | anrebpanyeckux
ypaBHEHWI
BekTopHas anrebpa

OlMK-1 OI'IK-11.12, OFK- KoHTponbHasa paboTa 1

OllK-1.1, OlK-

4 OrliK-1 12 KoHTponbHas paboTa 2
Cuctembl koopamHaT OrlK-1 OlK-1.1 KoHTponbHaga pabota 2
Mpsamble NHUK " OrlK-1.1, OMnK-

6 MHOCKOGCTY OrliK-1 12 KoHTponbHas paboTa 2
JIuhnmn BTOpOroO

7 NOPSAKA HA MAIOCKOCTH OrliK-1 OriK-1.1 KoHTponbHas paboTa 2
lMoBepxHOCTN BTOPOro OllK-1.1, OlK-

8 nopsaKa OrliK-1 12 IMpaKTMKO-OpUEHTUPOBaHHbIE 3a4aHuns

[MpomexyToyHasa aTTecTauns MepeyeHb BONpoCoB
dopma KOHTPOIs — 3a4eT, aK3ameH MpakTuyeckoe 3ajaHve

20 TunoBble OLEHOYHble cCpeAcTBa M MeToAMYeCcKMe MaTtepuanbl, onpegensrolime
npoueaypbl OLeHUBaHUA

20.1 TeKywWwMn KOHTPOJSb yCNeBaeMocTu

KoHTposb ycneBaemMoCTn no ancunniinHe ocyuwectBnaeTcd C NOMOLLbHO crieayrumnx
OLEHOYHbIX CpeacTB.

- JomaluHne 3apaHus;



- [MpakTUKO-OpUEHTUPOBAHHbIE 3aJaHNS;
- KoHTponbHble paboThl;
- YCTHbIN onpoc.

KoHTponbHbie paboTbl

KoHTponbHas pabota Ne 1 (TunoBown BapuaHrT)

1 2 2 0
Ne1. Hantu matpuuy C=ABt+2E,r,u,e A=|3 4|, B=|5 4
5 6 1 2
11 2
Ne 2. HaiiTu C_l,ecnm C=01 -1
0 0 2

Ne 3. lNo dopmynam Kpamepa pelmnTtb cuctemy:
X1+2x2—-x3=1,
3x1+4x2—2x3=1,
5 X1+ X3= -1.

Ne 4. Pewntb cuctemy metogom Maycca. Hantu obuiee pelueHne n ogHo YacTHoe.
x2+3x3—x4 =10,
X1+3x2+8x3—x4 =22,
Ax1+2x9—-3x4=11

KoHTponbHas pabota Ne 1 paccuntaHa Ha 2 akageMnyeckux vyaca.

[ns oueHuBaHusa pesynbTaToB paboTbl uMcnonb3dyetca 4-6annbHasd wana: «OTSIMYHOY,
«XOPOLLOY», «yAOBNETBOPUTENBHOY, «HEYAOBNETBOPUTENBHOY.
CooTHoLeHWe nokasaTenemn, KpUTepUEB M LWKasnbl OLEHMBAHUS pe3ynbTaToB 0byyYeHus.

KpuTepum oueHnBaHus LLIkana oueHok

Ob6yvatowmnnca BepHO pewnnt 4 3agaHus, UNU BEPHO Omnu4yHo
peweHbl Homepa 2,3,4, a B 3agaHum 1 pgonyuweHa
apundmeTnyeckasa oLnobka.

BepHo peweHo 3 3agjaHusi, a B OOHOM W3 3agaHun 2-4 Xopowo
gonyuwieHa apudpmeTndeckas owmubka, unn pelueHue He
[0BEeAEHO A0 KOHLUA Npuv NpaBuilbHOM XOAE PEeLUEHUS.

BepHo pelueHo 2 3agaHus. Yooenemeopu-
mesibHO
BepHo pelueHoO MeHee 2 3aaaHuin Heydoenemeop
U-meJibHO

KoHTponbHas pa6oTta Ne 2.



Ne 1. Toukn 0(0,0,1), A(5,2,-1), B(l,—5,1), C(l,l,l) ABNATCA BEPLLUMHAMMU TPEYroNnbHOW

nupamungbl OABC. TpebyeTca HanTu:
a) BenuyuHy yrna ABC;
0) nnowaab TpeyronbHuka ABC;
B) 06bem nupamungbl OABC;
r) BbICOTY NUpamMuabl, ONYLLEeHHYI0 13 BepLUUHbI O;
A) BbICOTY TpeyronbHuka ABC, onyLeHHY0 13 BEPLUUHbI A;

e) koopauHaThl Bektopa c npeactasutenem OM |, roe M — Touka nepeceyeHuss meamaH
TpeyronbHuka ABC.
N2 2. HaiTu BekTop X, 3Hasl YTO OH MeprneHanKynspeH K BeKTopam a:(Z,—B,l), b=@1-23) u
yOOBIEeTBOPAET YCIOBUIO (x, 2, +2€) — 7e3) =20.
Ne 3. 3apgaHbl koopauHaTtel A (1,2), B (-3,5), C(5,2) BepwuH TpeyronbHuka ABC. CocTaBuTb
YypaBHEHUSA MpPsMbIX, MPOXOAAWMX 4Yepe3 BeplivHy A 1 copepxawux MeauaHy U BbICOTY
TpeyrosibHUKa, a Takke ypaBHeHWe cepeauHHOro nepneHankynsapa Kk ctopoHe BC.
Ne 4. HanTtu yron mexagy nnockocTelo X — Y + V22 =5=0 v nnockocTbio (YO0Z).

Ne 5. [laHbl ypaBHEHMA OBYX CTOPOH Napannenorpamma X-y-1=0, x-2y=0 n Touyka nepeceveHuns
ero gnaroHanen M(3, 1). Hanucatb ypaBHEHUSA OBYX OPYTMX CTOPOH.

KoHTponbHas pabota Ne 2 paccuntaHa Ha akagemMudeckux 2 yaca.

[na oueHuBaHus pesynbtatoB paboTbl umcnonb3yetca 4-6annbHas Lwwana: «OTANYHOY,
«XOPOLLOY, «yOOBNETBOPUTESTbHOY, «HEYAOBIIETBOPUTENBHOY.
CooTHoLLEHWe NokasaTernen, KpUTEPUEB U LIKarbl OLLEHUBAHUSA pe3yNbTaToB 00yYeHUs.

Kputepuu oueHunBaHus LLikana oueHokK

BepHo peweHo 3agaHne N2 1 n BepHO pelleHbl 3 3agaHus OmrnuyHo
n3 Ne 2-5. flonyctnma 1 apupmeTtmyeckasi omoka.

BepHo pelweHo 3agaHne Ne 1 1 BepHO peLleHbl 2 3aaaHus Xopowo

n3 Ne 2-5. lonyctnmbl 2 apumeTmyeckme OLnOKM.

BepHo pelweHo 3agaHune Ne 1 n ogHo u3 3agaHum 2-5. Yooenemeopu-
meJsibHO

PeweHne He  ygoBneTBopsieT HM  ogHOMY U3 | Heydosnemeop

nepeyYnCcneHHbIX KPUTEPUEB. U-meJibHO

MpakTuKo-opMeHTUpPOBaHHbIE 3afaHuUsA

1. OnpesenuTh TUIN TIOBEPXHOCTH BTOPOro Hopsaka. M300pasuTh MOBEPXHOCTb, ONPEIEIHUTh THII
KPHUBBIX, IMOJTY4YaCMbIX IPH NECPECCUCHUHN IMOBEPXHOCTU C KOOPAWHATHBIMH IIJIOCKOCTSAMM. Haiitn Touku
TIEpeCcEedeHns C OCAMHU KOOP/MHAT:

x? +2% =1,
2
2. V306pasutk Ha mwiockoctn X0Y nuruio 2y —7x+4=0.
Pa6ota paccuntaHa Ha 1 yac. [Ina oueHnBaHus pesynbTaTtoB 06y4YeHUss UCnosb3yeTcs 2-

GannbHas Wwana: «3a4TeHo», «He 3a4TEHO».
CoOTHOLLIEHNE NoKasaTenewn, KpUTepUEB 1 LLKarbl OLEHMBaHUS pe3ynbTaToB 00yYeHus.



Kputepuu oueHuBaHus LLikana oueHokK

BepHO BbINONMHEHblI 3afaHusl, cAenaHbl akKypaTHble 3a4meHo
NOCTPOEHNS
XoT14 6bl 04HO M3 3a4aHUIN BbINOSIHEHO HEBEPHO He 3aumeHo

20.2 NMpomexyToyHaa aTrectauus

MpomexyTouHas aTTecTauus 3a4eT OLeHNBaeTCs No AByXOanmbHOW LKane: «3a4TeHo,
«He 3a4TeHo». [1Na nonydyeHus 3avyeTa He06Xo0AMMO NOMYYUTb MO KaXKAON U3 ABYX
KOHTPOIbHbIX PaboT OLEHKY HE HUXKE «Y[0BMNETBOPUTENBHO» U «3a4YTEHO» MO NPaKTUKO-
OPUEHTUPOBaAHHOMY 3a4aHMI0.

I'Ipome>KyT0l-|Ha9| artrtecrtauma no aucunniimHe (3K3aMeH) ocyulecTBnAaeTcd C NOMOLbIO
cneayrouwmx oueHOoYHbIX CpeacTB.

TeOpeTI/I‘-IeCKI/Ie BOMNpPOCHI, NMpakTn4eckne 3agaHunA.

KOHTpOnbHO-U3MepuTesibHble MaTepuarnbl 3K3aMeHa BKoYalT B ceba TeopeTuyeckue
BOMPOCHI, NO3BOMSAKOLWMNE OUEHUTb YPOBEHb MOMYYEHHbIX 3HAHUW W MpakTUYecKne) 3adaHus,
NO3BONSAOLME OLLEHUTb CTENEeHb CHOPMUPOBAHHOCTU YMEHNIA N HABLIKOB.

[na oueHnBaHMA pe3ynbTaToB OOYYEHUA Ha 3K3aMeHe  UCMOoMb3ylTCa crnepyolime
nokasaTtesnu:
1) 3HaHne y4ebHOro matepuana n BnageHne NOHATUNHBIM annapaTom TEoPUU aHaNUTUYECKON
reoMeTpun n IMHenHon anredpobl;
2) yMeHue pellaTb CTaHAapTHble 3a4ayn aHannMTU4YeCKon reoMeTpumn n NMHeEnHon anrebpel;
3) BrageHWe HaBblkaMW CUCTEMHOrO aHanusa npobrnembl M MNpUMEHEHUA  MeToLOB
aHanNUTU4YEeCKON reomMeTpum W §NUMHENHOW anrebpbl Npu peweHun 3agad B pPasfUYHbIX
npuknagHblx obnacTax;
5) BnageHne HaBbikaMn UCMONb30BaHMUS MHCTPYMEHTOB aHanNMTUYECKON reOMeTpun U NMMHENHON
anrebpbl 4Ns peleHnst NPaKkTUKO-OPUEHTUPOBAHHbIX 3a4au.

lNMepeyeHb BOMPOCOB K 3K3aMEHY

=

OcHoBHble cBefeHusa 0 maTpuuax. Buabl matpuu,.

2. Onepauun Hag wmatpuuamu. CBoucTBa onepauun Hag maTpuuamu (0OHO YMeTb
AokasblBaTb).

3. TpaHcnoHupoBaHue. CBoucTBa onepauumM  TPaHCMOHWPOBaAHWA  (OOAHO  YMETb

AoKasblBaTb)

Onpepenutenu kBagpaTHbIX MaTpuu. Teopema Jlannaca.

CeowicTBa onpegenutenst (04HO yMETb A0Ka3bIBaTh).

ObpaTtHaas wmaTpuua. Teopema O HeobXoAMMbIX U LOCTATOYHbIX  YCNOBUAX

cyLecTBOBaHUA obpaTHOM MaTpuLbl.

CeowcTtBa 0bpaTHbIX MaTpuy, (0OHO YMETb JOKa3biBaTb).

PaHr matpuubl. MeToabl BbIYUCHIEHNS paHra MaTpuLbl.

JInHenHble KOMOMHaAUUKM CTPOK M CTONMOUOB MaTpuubl. TeopemMa O JIMHEWHOW

KOMOMHauum CTpok. Teopema O CBS3M paHra maTpuubl C  YUCIIOM  JIMHEWHO

He3aBUCUMBbIX CTPOK.

10.TloHATHE cnCTEMbI NIUHENHBLIX YPABHEHUN U €€ PELLEHNS.

11.MeToa obpaTHOM MaTpULbI.

12.Meton Kpamepa peLueHns cuctembl.

13.MeTopa Maycca pelueHus cucTem.

14.TloHaTne cBo60agHOro BEKTOPA.
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15. Onepauun Hag cBOGOOHBIMW BEKTOPaAMU (YMHOXEHME Ha YUCIIO U CIIOXEHUE).

16.Teopema 0 AByX KOnfiMHeapHbIX CBOBOOHbLIX BEKTOPaX.

17.CBonctBa onepauun YMHOXEHUNA BEKTOpa Ha 4MCIO W CrIOXEHUA BEKTOPOB.
[lokasaTenbCTBO OQHOMO U3 HUX.

18.TMoHATWE NIMHENHON 3aBUCUMOCTM U HE3ABUCUMOCTU BEKTOPOB.

19.HeobxogumMble M [JocTtaTouvHble YCMOBUS NIMHENMHOW 3aBUMCUMOCTU [BYX BEKTOPOB
(Teopema).

20.HeobxogmMmble W [OOCTATOYHbIE YCNOBUS JIMHEWMHOW 3aBUCMMOCTM TPEX BEKTOPOB
(Teopema).

21.TloHaTre 6a3nca Ha NNOCKOCTU N B MPOCTPAHCTBE.

22.Heobxogummble 1 gocTaTtoyHble ycrnoBusa 6asunca anga AByx Bektopos (Teopema).

23.3ameyaHne 0 eaUHCTBEHHOCTUN pasnoXeHus BekTopa no 6asucy.

24.Teopema 0 koopAMHaTax CyMMbl BEKTOPOB M NPOU3BEAEHNSI BEKTOPA Ha YACIIO.

25.0npenenexHne ckansipHOro Npon3BeaeHust.

26.CBoncTBa cKansapHoOro Npov3BeaeHns.

27.Teopema O CKangpHOM MpPOM3BEOEHUN BEKTOPOB, 3afaHHbIX KoopAuHaTamu B
OpPTOHOPMUpPOBaAHHOM Basuce.

28.TToHATHE BEKTOPHOro npon3seaeHus.

29.CBoNCcTBa BEKTOPHOIO NPOM3BEAEHNS.

30.BekTopHOE npousseneHne BEKTOPOB, 3aflaHHbIX KoopAanHaTtamm B
OpPTOHOPMUPOBaHHOM Ha3suce.

31.lloHaTne  cmewaHHoOro  npousBedeHuss  BektopoB. CBA3b ¢ ob6bemom
napannenenuneaa.

32.CBoKcTBa CMELLAHHOro NPon3BeaeHUs.

33.Teopema 0 cmellaHHOM MPOU3BeAEHUN BEKTOPOB B OPTOHOPMUPOBaHHOM Basuce.

34.0npeneneHune anrebpanyeckon NMHUN Ha NIOCKOCTKU, anrebpanyeckon NOBEPXHOCTH,
anrebpanyeckon NMMHUN B MPOCTPaAHCTBE.

35.Teopema 06 anrebpanyecknx nuHUAX 1-ro nopsagka Ha nnockoctu. Obuee ypaBHeHUe
NPSIMOW.

36.Jlemma (Teopema) O NPONOPLMOHANBHOCTU KOI(PMPULNEHTOB YpaBHEHUNW, 3afatoLmx
OLHY NpPsIMYIO.

37.YpaBHeHVEe NpAMON B OTpe3Kax.

38.KaHoHn4eckoe ypaBHEHME NPAMON, YpaBHEHME NPSMON Yepes 2 TOYKN.

39.Tpsimasa ¢ yrnosbIM KO3 PULIMEHTOM.

40.HopmanbHoe ypaBHeHME NPSAMON.

41.PaccTosiHne OT TOYKM 0 NpsiMon (Teopema).

42.Teopema 06 anrebpanyecknx NoBEPXHOCTAX 1-ro nopsiaka.

43.Jlemma (Teopema) O NPOMOPLMOHANIbLHOCTU KOI(PMULMEHTOB ypaBHEHUW, 3adatoLimx
OLHY NOCKOCTb.

44.YpaBHEHMNE NNTOCKOCTU, NPOXOAdLLEN Yepesd 3 pasfinyHble TOYKN.

45.HopmanbHoe ypaBHEHME NITIOCKOCTH.

46.PaccTosiHMe OT TOYKMU O MIOCKOCTW.

47.0npegenexuve annunca.

48.KaHoHMYecKkoe ypaBHeEHWe annunca.

49.Teopema 06 OTHOLUEHUM PACCTOSAHUSA OT TOYKM annmnca A0 POKyca K pacCTOAHMIO OT
TOYKM OO0 OUPEKTPUCHI.

50. YpaBHeHWe kacaTenbHOMW K 3Nuncy.

51.0Onpegenenune rmnepbonbl. KaHoHMyeckne ypasHeHune runepbonbl (6e3 BbiBOga, HO C
NOSICHEHUAMMN)

52.Teopema o acumnToTax runepbosbl.

53.0npenenenne napabonbl. KaHoHM4yeckoe ypaBHeHne napabonbl (6e3 BbiBOAA, HO C
NOSICHEHNSMN).

54. Teopema 0 NpMBeEHUN JIMHUI BTOPOrO Nopsiaka K KAHOHUYECKOMY BUAY .



55. OnpegeneHne NoBepXHOCTN BTOPOro Nopsiaka.

56. NoBepxHOCTU BpaLleHUs.

57. Unnungpuyeckme NnoBepxHOCTN.
58. dnnuncowua.

59. KoHyc BTOpOro nopsgka.

60. OgHONONOCTHbLIN rMnepbononsa.
61. [1synonocTtHbIn runepbonons.
62. dnnunTtudeckun napadonouna.
63. Nnepbonunyeckuin napabonouna.

MpuMepHbIN NepeYeHb NPakTU4YeCKUX 3agaHumn

1. [laTb onpegeneHne nMHENHON 3aBUCMMOCTU U HE3aBUCUMOCTN BEKTOPOB.
MpuBecTn Npumep ABYX NMMHENHO 3aBUCUMbIX U ABYX NIMHENHO HE3aBUCUMbIX BEKTOPOB Ha
MMAOCKOCTMW.

2. 3Haa pasnoxeHusi BEKTOPOB |, m,n no Tpem HekomnfaHapHbIM BekTopam a,b,c

NpoBEPUTD, 6y)J,yT i I,m,n KOMMJ1aHapHbl, 1 B Cry4Yae yTBepaAuTesibHOro oTBeTa OaTb

— - —

TIMHEHYIO 3aBUCUMOCTb, UX CBSI3bIBAIOLLYIO: |=C, m=a—-b—-c, n=a-—b+c.

3. OaHbl aBa Bektopa a(11, 10, 2) un b(4, 0, 3). Hantn BekTop C, NnepneHAKYNSPHbLIA K
BEKTOpaM a W b M HanpaBneHHblM Tak, 4YTOObl TpoWka BekTopoB a, b, ¢ Obina
OPWEHTMPOBaHa TaKkKe Kak W TpoWnKa BEKTOPOB €1, e2, e3 opToHOpMMpoBaHHoOro 6asuca.

2 2
4. HanncaTb ypaBHeHMe MPsIMON, Kacalollencs annunca ;—6+il—2 =1 B TOYke (2, -3).

5. [aHbl BeplwunHbl TpeyronbHuka A (3, 6, -7), B(-5, 2, 3), C(4, -7, -2). Hanucatb
napameTpuyeckme ypaBHEHNA MeanaH.

6. Pewntb cnuctemy nMHEnHbIX ypaBHeHUn metoaomM Kpamepa:
X1~ Xot Xg =3,
2%+ Xt X3 =11,
X+ X2+2X3:8-

1 2 -1
7. Haittvt obpathyio matpuuy A ,ecru A=1 1 1
0 0 1

8. MeTogom Naycca pelwmnTb CUCTEMY NMHENHBLIX YPaBHEHUN:
Xt 3Xot4 X~ 2 X, =2,

_3X1—7X2—8X3+2X4:—4,

2%~ XoT3Xs =4

2),+4X,+4x;=3.

8. HailTu BekTOop X, 3Has 4TO OH NepneHOUKYnsaApeH K BeKTopam a:(— 2,—3,1),
b=(1,-2,4) v ynosnetsopseT ycrosuio (X,2€, +€, —7€;)=—14.

KMM BkntoyaeT B cebs 2 TeopeTnyeckmx Bornpoca u 3 npakTtudeckux sagaHusa. OauH
BOMPOC 1 0HO 3adaHune 13 6rioka «nMHenHas anrebpa», oauH BONpoc v 3agaHue 13 bnoka



«AHanunTnyeckasa reomeTpus»

[na oueHmBaHWAa pesynbTaToB 0bydeHUs Ha aKk3ameHe ucnonb3yetcsa 4-6annbHas wana:
«OTMNYHO», «XOPOLLO», «yOOBMNETBOPUTESILHO», «HEYOOBMNETBOPUTEITLHOY.

CooTHoLLeHne nokasaTernen, KpUTepmeB U LKarnbl OLeHUBaHUSA pe3yrnbTaToB 0bydeHus.

KpuTepun oueHnBaHus LLikana oueHokK

OTNNYHOEe  BrnageHwe Teopuen (B TOM  yucne, OmnuyHo
AoKasaTenbCTBOM TEOPEM) U pelleHne 3afay He Huxe
XOpOLUEro YpOBHS; UMW OTNUMYHOE pelleHne 3ajady U
BNaZeHne Teopuen He HMXe XOpPOoLLEro YPOBHS

BnageHne Teopuen (B TOM uucne, JokasaTerbCTBOM Xopowo
TEOpPEM) HE HMXKe XOPOLUEro YpOBHS U pelleHue 3agad
He HWXKe yOOBIEeTBOPUTENBHOIO YPOBHS; WM BnageHue
TEOPUEN HE HWXKe YOOBMETBOPUTENBHOIO YPOBHA W
pelleHne 3aay He HKe XOPOLLEero ypoBHS

yOOBMETBOPUTENBHOE BnageHne Teopuen (B Tom uucne | Yooenemeopu-
OTCYTCTBME [OKa3aTeNnbCTB) W yOOBNETBOPUTENBHOE meJsibHO
pelleHne 3agay
HeyooBneTBOpPUTENbHOE  BnageHne  Teopuen;, wnm | Heydosnemeopu-
HeyOO0BMNEeTBOPUTENbHOE pelleHne 3agad mesibHO

WTtoroBass ~ oueHka MO MPOMEXYTOYHOW atTectaumu (dk3ameHy) Q =~ yuuTbiBaet

pesynbTaTtbl 0TBETOB Ha KM, a Takke pesynbTaTbl KOHTPOSIbHbIX paboT 1 paccynTbiBaeTCs
no cneaytowen gopmyne:

Qe =0Kpyen(0,6-0,+0,2-0,+0,3-0,),

roe Q, —ouenka 3a KUM, Q,,Q, — oLieHKM No KOHTPOIbHLIM paboTam.

Ecnu oueHka, nonydeHHasa 3a KMM otnnyaetca He MeHee 4Yem Ha 2 6anna B 6onblLuyto
CTOPOHY OT OLEHKM 3a Kakyt-rimbo KOHTpOsbHy paboTy, Mo corfacuio CTydeHTa wu
npenogaBaTtenst CTYAeHTy MOryT ObiTb BblAaHbl OOMOMHUTENbHbIE MPAKTUYECKNE 3aLaHus
ONs NOBbIWEHNA OUEeHKU. Ecnu oTnnumMe B MeEHbLUYO CTOPOHY — BO3MOXHa Oecepa no
TeopeTn4eckomMy martepuany.



