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1. HEJIU 1 3AJAYN OCBOEHUA JUCITATTJIMHBI

Leanb aucuMmIMHbIL
Mojy4yeHue Oa30BBIX 3HAHMM, YMEHMI W HaABBIKOB MO aiurebpe M TEOMETPHUM, a TaKxkKe
dbopMHpoBaHUE KOMIIETEHIIUM, HEOOXOAUMBIX JUISI  YCIEMHOW mpodecCuoHabHOMN
JIeATeIbHOCTH OYAYIIUX CIIEHUATUCTOB.

3anaum JUCHUIIMHBI:
— U3y4yeHre 0A30BbIX MOHATUN AHAIIUTHYECKON T€OMETPUHU U JIMHEHHON ajareOpsl;
— OCBOEHHME OCHOBHBIX IIPUEMOB PEIICHUS TPAKTUUECKUX 3a/1a4 10 TeMaM JUCLUITINHBI,
— rpaMOTHOE ynoTpebiieHrne MaTeMAaTUHYECKOW CUMBOJIMKY JJISl BBIPAXKEHUsI KOJIMYECTBEHHBIX
1 KQUeCTBEHHBIX OTHOIIEHUN OOBEKTOB;
— TIPUBHUTHE OOIEMAaTEeMATHUYECKON KYJIbTYpPbl: YMEHHE JIOTUUYECKH MBICIIUTh, MMPOBOIUTH
JIOKA3aTeJIbCTBA OCHOBHBIX YTBEP)KIECHMUM, YCTAHABIMBATH JIOTUUECKHE CBSI3HM MEXIY
MOHSATUSIMU;
— IOArOTOBKA K BOCIIPUATHIO MHOTOMEPHBIX BEKTOPHBIX M €BKJIMIOBBIX IPOCTPAHCTB.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOI

IMTPOI'PAMMBbI
JucrurnHa «AHaIUTHYeCKass TeoOMeTpus MW JIMHEeHHas anredpa» BXoauT B Moaynib
«MatemaTtuka» 00s3aTeIbHON 4YacTu AUCHUIUIMH DenepalbHOTO TOCYIapCTBEHHOTO
00pa30BaTEILHOIO CTaHJAapTa BBICHIETO OOpA30BaHMS IO HAIMPABIEHUIO MOATOTOBKHU
03.03.02 «Dusuka» (kBamudukanus «bakamaBpy»). IS yCHemIHOTO OCBOEHUS JaHHOM
JUCLUIUIMHBI JOCTATOYHO 3HAHUM U BJIAJIEHUS OCHOBHBIMM METOJAMM pEUIEHUs 3ajad
0a30BOro IIKOJIBHOTO Kypca ajredphl M Hayal aHaIM3a, a TakKXke IIKOJIBHOTO Kypca
reomeTpud. OcBoeHME JTOH NUCUMIUIMHBI HEOOXOAMMO [JI HW3YYEHUs AUCIUIUIMH
BekTopHBII M TEH30pHBIA aHAIM3, pa3faenoB Martematudeckoro ananus3a. lloHsTus
AHAIUTUYECKOW TEOMETPUU U JIMHEWHOW anreOpbl, aHAJUTUYECKHE U alreOpandeckue
METO/Ibl UCCIIEAOBAHMUSI HEMTOCPENCTBEHHO U ONOCPEIOBAHHO ITPOHMUKIINM BO MHOTHE Pa3eiibl
€CTECTBO3HAHUSI, MPOHU3BIBAIOT BCe (PyHIAMEHTaJbHbIE U TPHUKIATHBIE MaTEMAaTHYECKUE
Kypcbl. MeToapl  aHAJUTUYECKOM  reoMeTpMM M JIMHEWHOM  anreOpbl  UMEIOT
(GyHIaMEHTAIPHOE W YHHMBEpPCAJTbHOE 3HAaYeHWe I MPOGECCHOHAIIBHOTO CTAHOBJICHHUS B
obacTsax GU3MKY.

3. KOMIIETEHIIUY OBYYAIOIIEI'OCSA, POPMUWPYEMBIE B PE3VYJ/IbTATE
OCBOEHUA INCHUIIMHBI 1 UHAUKATOPBI UX JOCTU/KXEHUA

3.1 ObmenpodeccnoHaTbHBIE KOMIICTCHITUN U HHAUKATOPBI UX TOCTHIKEHUS

Kon u HamMeHoBaHue | Kom © HaumMeHOBaHWME WHIUKATOpA JIOCTHKCHHS
o01enpodecCuoHaTbLHOM o01enTpodecCHOHATBHOM KOMIIETEHITUN
KOMIICTeHIIUH

Cnocoben mnpumeHatrb 60a3oBble | U/-lonk.1 3HaeT OCHOBHBIE MOHATHS U 3aKOHBI
3HAaHUST B oOmactu (U3HKO- | PpUBUKU U JPYIMX E€CTECTBEHHBIX HAyK, METOIbI

MaTeMaTHYECKUX u (M) | MaTEeMaTHYeCKOTO aHaJIn3a, alNre0phl U TeOMETPUN
ecTecTBeHHbIX Hayk B cdepe | U-2omnk-1 Ymeer pelarTh CTaHAapTHBIE
cBOeH npodeccnoHabHON | MpOoQeCCHOHATBHBIE 3aJaYd ¢ NPUMEHEHHEM (PU3HKO-
NIeSTeTbHOCTH MaTEeMaTHYeCKUX M  EeCTECTBEHHOHAYYHBIX 3HAHUMA,

METOJ/IOB HAYUYHOTO aHAIU3a U MOJICIMPOBAHUS
N/-3onk-1 BmageeT HaBbIKaMU TEOPETUYECKUX U
9KCIIEPUMEHTAJIbHBIX HCCIIENOBAHUI B chepe
npodeccnoHaIbHOHN AESITEIHHOCTH

4. CTPYKTYPA INCLHHUIIJINMHBI

OO1mas Tpy10eMKOCTh AUCUUIUIMHBI cocTaBisieT 4.00 3aueTHbIX equHuLbl, 144.0 akageMuuecKux



4acoB.
1 —Ne i/

2 — Tema (pazzen) IMCUUILTMHBI, KypcoBasi padboTa (MIpOoeKT), IPOMEKYyTOUHAs aTTeCTalus

3 — Cemectp

4 — Buipl KOHTAKTHON paOOThI U TPYIOEMKOCTH (B aKaIEMHUYECKUX YaCaXx)

4.1 - JI (Jlexuun)
4.2 — JIex1iuu B BUJIE MPAKTUYECKOMN MOATOTOBKHU

4.3 — 113 (ITpakTryeckue 3aHSTHS)

44— HpaKTI/I‘IGCKI/Ie 3aHATHA B BUIC HpaKTquCKOﬁ IIOATOTOBKH

4.5 — JIP (JTabopaTopHbie pabOTHI)

4.6 — JlabopaTopHble paOOTHI B BU/IE MPAKTUIECKON TOATOTOBKHU

4.7 — UKP (Muas xoHTakTHas padoTa)

4.8 — KTO (KoHTpoJ1b TEOPETUYECKOTO OOYUECHUS)

4.9 — KO (KoHTposb Ha 3K3aMeHe)

5 — KoHTpoIb (B aKaJeMHUYECKHUX Yacax)

6 — CamocTtosiTennbHast paboTa (B aKaJeMUYECKUX Jacax)

7 — @opMBbI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4

41142(43(44|45|4.6]|4.7

4.8

4.9

1 Anreopanyeckue| 1 |4 2
CTPYKTYPBI

Brmosnnenue
JIOMAIITHET O
3aJaHus
NunuBunyans
Hast

paboTa
«KoMrmtexcHbI
e

YHUCIIAY.

2 Matpuusl u 1|6 4
OIIPEACTUTEIN

Brrmmonuenue
JIOMAIITHETO
3aJaHus
KontponsHas
pabota
«Bpramciaenmne
OIpeIeNIuTENe
w».
NunuBunyans
Has

pabora
«Matpuub»

3 CucreMsl 1 16 6
JIMHEHHBIX
YpaBHEHUH

Beinosinenue
JIOMAILIHET O
3aJaHUs
KonTtponrpHas
pabota
«HccegoBanu
€ CUCTEM
YPaBHEHUID»

4 BextopHas 1 |8 4
anrebpa

Matematuuec
KUH




JIUKTAHT
«BexTopsl Ha
TIOCKOCTH».
NunuBunyans
Has

pabora
«CkanspHoe,
BEKTOPHOE U
CMeIlIaHHOE
MIPOU3BEACHUS
BeKTOpOB».Ca
MOCTOSITEIIbHA
st pabota
«BekTopHbIe
MPOCTPAHCTBA
»

JInHelinbie
OTepPaToOPhI

Brinonnenue
JIOMAIITHETO
3aJaHUs.
NunuBuayans
Has paborta
«JInHelHbBIe
OIepaToOPhI».
KontponbsHas
pabora
«eicTBust
HaJ
JIMHEUHBIMU
orepaTopamu
»

IIpsamas u
IUIOCKOCTD.
ITnockocTts B
MPOCTPAHCTBE.

Brimmonuenue
JOMAIITHET O
3aJaHns
MatemaTtuuec
Kui

IUKTAHT
«YpaBHEHUS
MIPSIMOI»

JIunnum HA
IUIOCKOCTH

BrmmonaeHne
JOMAIIIHEr O
3aJaHMs
NunuBunyans
Has paborta
«JInHum
BTOPOTO
TTOPSITKAY

IToepxHoctu
BTOPOTO
nopsiiKa

Brinonnenue
JIOMAIIHET O
3aJaHus
NunuBuayans
Hast paborta
«IToBepxHOCT
1 BTOPOTO
MOPSIIKA»

10

Penrenne
MMPUKIATHBIX
3agau

Brimonnenue
JOMAIITHETrO
3aIaHUs

11

OmnpeneneHue U
o0o3HayeHne
TEH30POB.

Brimonnenue
JIOMAIIHETO
3aJaHus




Omnepanmu ¢
TEH30paMu.

16 | Dx3amen 1

0.3 [35.7

Hroro 52.0 34.0 0.0 00(00(03]| 357 | 22.0

5. COAEP KAHME INCLHUITIIIMHbI

5.1. Jlekuum

Ne i/ HaunmenoBaHue TeMbI
I (pa3znena)

Coneprxanue Tembl (paszena)

1 Anrebpandeckre CTPYKTYPbI

YucnoBble MHOXkecTBa. buHapHas anrebpanydeckas
onepanud. ['pynmna. Komsuo. [Tome. I[Toctpoenue nmostst
KOMIUIEKCHBIX uncesl. JleHcTBUS HajJ KOMIUIEKCHBIMU
JUCcIaMu B anredpanyeckoin dhopwme.
Tpuronomerpuyeckas ¢popMa KOMILIEKCHOTO YMCIA.
HencrBus B TPUTOHOMETPUYECKOM dhopwme.
I'eomeTrpuueckass uHTEpHpeTanus JOEUCTBUM  HaLX
KOMILUIEKCHBIMU YUCJIAMU.

2 MaTtpuibl ¥ onpeaeaIuTeNn

ITonsstue wmartpuubsl. HexoTtopele BuUIBI MaTpHL.
Hevicteuss Han  wmarpunamu  [lepectanHoBku u
nHBepcuu. IloHsTHE omnpeaenuTens MNOpsSAKAa n.
Onpenenuren BTOPOrO U TPETBEro  IMOPSJIKA.
CaolicTBa OIlpeIeIIUTENIEH. Anrebpanueckoe
nonoyiHeHne U MuHop. ObpaTHast maTpuua. JInHeltHo
3aBUCHMbIE U JIMHEHHO HE3aBUCHUMbIE CHCTEMBI
BEKTOpOB. basuc m koopauHatel. PaHr matpuusbl.
Teopema o 6a3UCHOM MUHOPE U €€ CIIEACTBUS.

3 CucreMsl JIMHENHBIX
YPaBHEHU

OcHoBHble moHsATUS. Metoa Kpamepa. MaTpuuHsbIit
Meron. Meron Taycca. OnHOpPOIHBIE CHCTEMBI
JIMHEMHBIX ypaBHeHuW. PemeHue HeEOTHOPOAHOU
CUCTEMBI JINHEMHBIX YPABHEHU.

4 BexTopnas anre6pa

OcHoBHbIE ornpezeneHus. JIuHelHble omepauuu Hana
BekTopamu. IIpoekuus BekTopa Ha ocbk. Pasnoxenue
BEKTOpa MO OpTaM KOOPAMHATHBIX oceil. [lencrBus
HaJl BEKTOpaMH, 3aIaHHBIMU MIPOEKLUSIMHU.
Koopaunater BekTOpa. ba3uc cucTeEMBI BEKTOPOB.
CxansipHoe NMpou3Be/IeHUEe BEKTOPOB M €ro CBOMCTBA.
BektopHoe mpou3BeeHNE BEKTOPOB M €ro CBOMCTBA.
CwmenraHHOe TPOU3BEAEHUE BEKTOPOB.

5 JIuHeiHbIe onepaTophl

[ToHsiTHE JWUHEHHOTO TPOCTPAHCTBA W JIMHEHHOTO
omepatopa. Marpuna JUHEHHOTO  oTepaTopa.
Ob6patHoe mnpeobpa3zoBaHue. BbIpoxeHHBIE U
HEBBIPOXKAEHHbIE TpeoOpa3oBaHusi. (CoOOCTBEHHbIE
BEKTOPHl M COOCTBEHHBIC 3HAYCHHUS JIMHEHHOTO
omeparopa.

6 ITpamas 151 IJIOCKOCTb.
[1;10CcKOCTB B ITPOCTPAHCTBE.

[Tpsmas nuHUS HA TJIOCKOCTU U CIIOCOOBI €€ 3aJaHusl.
PaccrositHue OT TOUKM [0 NPSMOU. YTOI MEXAy
MPSIMBIMU. Y paBHEHUE MyUKa MPSMbBIX.

IT10CKOCTB. Crioco0nl OIIMCAaHUSI IITOCKOCTH.
B3aumHOe pacrnoniokeHue IIOCKOCTEN. YTOJI MEXIy
IUIOCKOCTIMH. PaccTosiHHe OT TOYKHM IO INIOCKOCTH.
VpaBHeHUE ITy4yKa MIOCKOCTEH.

[Tpsimas B mpoctpancTBe. Busibl ypaBHEeHUM psSIMO B




MpOCTpaHCTBE. B3amMHOE pacnonoxkeHue MpsIMbIX U
IUIOCKOCTENW. B3amMmHoe pacnonoxeHue MpsIMbIX B
MPOCTPAHCTBE.

7 JIMHUK HA IIJIOCKOCTH YpaBHeHUE NPAMOM Ha IUIOCKOCTHU. JIMHMM BTOpPOTO
nopsinka  (OKpYXHOCTb,  O3JUIMIIC,  rumepbora,
napabosna)

8 IToBepxHOCTH BToporo | Llunnaapuyeckue IIOBEPXHOCTHU. [ToBepxHOCTH

MopsiAKa BpALIECHUSI.
9 Pemenue NpUKIIAAHBIX | Perenue 3a1au OCHOBaHHBIX HA TEOPUM MHOTOWIEHOB
3a1a4 U Teopuu uucen. PelieHne reoMeTpuyeckux 3ajad
METOJIaMH JINHEHHOM anareOphl.
10 Omnpenenenue u | Onpenenenre u 0603HaYeHUE TeH30poB. Onepanuu ¢
0003HaYeHUE TEH30pOB. | TEH30PaMU.
Onepauuu ¢ TEH30paAMHU.

5.2. IlpakTuyeckue 3aHATHS

HaumMenoBaHue TeMbl

COI[Cp)KaHI/IC TCMBbI

AnreOpandeckue CTPYKTYPBI

YucnoBble MHOXeCTBAa. buHapHasi anre0Opauueckas
onepauus. ['pynna. Konbeuo. Ilone. I[Toctpoenune nomns
KOMIUIEKCHBIX uMcell. JleficTBUS HaJ KOMIUIEKCHBIMU

YHCcIaMu B anreOpanyeckoi dhopwme.
Tpuronomerpuyeckass (opma KOMIUIEKCHOTO YHCIIA.
[eucTBust B TPUTOHOMETPHUUECKON dhopme.

I'eoMerpuueckass  uUHTEpHperauusi  ACUCTBUN  HaX
KOMIUIEKCHBIMHM YUCIIaMU

Martpuusl 1 OnpeneTuTeNIN

[eiictBus Hana MaTtpuuamu llepecTaHOBKM M MHBEPCHUH.
[Tonsatue onpenenutens nopsaka n. Onpenenurenu
BTOPOTO M TPEThEero mopsiaka. Anredpandeckoe
JononHeHue U MuHop. OOpatHass matpuua. JIuHelHO
3aBUCHMbIE UM  JIMHEMHO  HE3aBUCHUMBIE  CHUCTEMBI
BEKTOPOB. ba3zuc u koopauHatel. PaHr MaTpubL.

CucreMbl TUHENHBIX YPABHEHUN

Meron Kpamepa. Matpuunsiiit Mmeroa. Meton [aycca.
Pemienue HEOJHOPOIHOMU CUCTEMBI  JIMHEUHBIX
YPaBHEHHUI.

BektopHas anrebpa

JIuneitnble omnepanuu Haja BekTopamu. I[Ipoexknus
BEKTOpa Ha ocb. Pa3snoxeHune BekTOopa IO OpTaMm
KOOpDAMHATHBIX oOceil. [JlelicTBUST HaJ BEKTOpPaMHU,
3aJlaHHbIMU npoekiusMu. KoopauHatel BekTopa. basuc
cucteMbl  BeKTOpoB.  CkalsipHOe  INPOU3BEIECHUE
BEKTOPOB M €ro CBOMCTBA. BeKTOpHOE Npou3BEAECHUE
BEKTOPOB U €ro cpoiicTBa. CMmemaHHOE MPOU3BEICHUE
BEKTOPOB.

JIuHenHbIe onepaTopsl

Martpuua JIMHENHOT O oreparopa. O6patHoe
npeoOpa3oBaHue. BbIpOXkIEHHBIE W HEBBIPOXKIECHHBIE
npeoOpa3oBaHMUs. CoOcTBeHHBIE BEKTOPBI u

cOOCTBEHHBIC 3HAUCHUS IMHEHHOTO OoIcpartopa.

ITpsamas n mmockocts. [ImockocTh
B IIPOCTPAHCTBE.

[Ipsimast TUHKMS HA TJIOCKOCTU M CHOCOOBI €€ 3aJaHusl.
PaccrositHue oT TOYkKM [0 NOpAMON. YTOI MEXKIy
MPSIMBIMH. Y paBHEHHE IMy4YKa MPSMBbIX.

ITnockocth. Crioco0Obl omucaHus INIOCKOCTH. B3auMmHoe




pacCIIOJIOKEHUE TUIOCKOCTEN. YTOI MEXAY IIOCKOCTSMM.
PaccrosiHre OT TOYKM 4O IUIOCKOCTU. Y PaBHEHUE ITydKa
IJIOCKOCTEM.

IIpsamas B mpocrpaHcTBe. Bunasl ypaBHeHUI NPsSIMON B
MIPOCTPAHCTBE. B3amMMHOE pacHoIOKEHHE MNPSIMBIX M
IUIOCKOCTEN. B3auMMHOE pacrosiokeHue IpsSMBIX B
IIPOCTPAHCTBE.

JIMHUM HA TUIOCKOCTH

YpaBHEeHUE NpPSIMOM Ha IUIOCKOCTHU. JIMHMM BTOPOTO
nopsiika (OKpy>KHOCTb, 3JUTUIIC, runepboria, mapabdora)

[ToBepxHOCTH BTOPOTO MOPSAIKA

[ToBepxHOCTH BpalleHus.

Pemenue IMPUKIIaAHBIX 3aJa4

Pemienue 3a1a4 OCHOBaHHBIX HA TEOPUU MHOTOYJIEHOB U
TeOpuM uucen. PellleHMe TreoMeTpUUecKUX 3ajad
MEeTOJaMHM JIMHEHHOM ajareOpHl.

TEH30POB. Onepanuu
TEH30paMHu.

Onpenenennie U 0OO3HAUEHUE

C

Onepanuu ¢ TEH30paAMHU.

6. CAMOCTOSTEJIBHASI PABOTA

Ne | HaumeHnoBaHue TeMbI Coneprxanue Temsl (pas3zaena) TpynoemkocTh
/11 (paznena) B
AKaJIEMUYECKUX
yacax
1 Anrebpandeckue VerHbIE  OnpOC, BBINIOJHEHUE JOMAIIHETO | 2
CTPYKTYPBbI 3aJIaHUS
2 Martpuiibl U | YCTHBIA ONpOC, BBIMOJIHEHUE JTOMAIIHETO |2
OIpeIeTUTENN 3aJIaHUS
3 CucreMbl  JIMHEHHBIX | YCTHBI OMPOC, BBIMOJHEHUE JOMAIIHETO |2
ypaBHEHUM 3aJIaHUS
4 BekTopnas anredpa VYCTHBII ONpPOC, BBIINOJHEHUE JOMAIIHETO | 2
3aJIaHUs

5 JIuneliHble oniepaTopbl | YCTHBIA ONPOC, BBINOJHEHUE JTOMAIIHETO |2

3aJaHUS
6 IIpssMas U MIOCKOCTh. | YCTHBIA OMNpPOC, BBINOJHEHUE JOMAIIHETO |2
ITnockoctb B | 3amanus
IIPOCTPAHCTBE.

7 JIMHMM HA TJTIOCKOCTH | YCTHBIM OIPOC, BBIIMOJIHEHUE TOMAIIHETO | 2
3a1aHUS

8 IToBepxHOCTHM BTOPOrO | YCTHBIA ONpPOC, BBINOJHEHUE JTOMAIIHETO |2

TeH30poB. Onepanuu ¢
TEH30paMH.

rnopsiaka 3aTaHUs

9 Pemienue npukiiagHbixX | YCTHBIA OMpPOC, BBINOJHEHUE JOMAIIHETO |2
3aad 3alaHUS

10 | Onpenenenue U | YCTHBIA oOnpoc, BBIMOJHEHUE JdOMAallHero |4
o0o03HaueHUe 3aTaHAs

7. OBPA3OBATEJIBHBIE TEXHOJIOT'MN
OBPA3OBATEJIBHBIE TEXHOJIOT' A
B cootBerctBuu ¢ tpedoBanusimu ®I'OC BO no nampasienuto noarotosku 03.03.02 —




«DPu3nka» peanuzaluus KOMIIETEHTHOCTHOI'O MOJAXOAa NPEAyCMATPUBAET ILIUPOKOE
WCIOJIb30BAHUE B Y4eOHOM MpOllecCe AKTHUBHBIX M HHTEPAKTUBHBIX (DOPM IPOBEICHUS
3aHSATUH B COYETAHUM C BHEAYAUTOPHOM pabOTON C 1enbio (OPMHUPOBAHUS U PA3BUTHS
npogecCHOHANIBHBIX ~ HAaBBIKOB  oOywatomuxca.llpm  mpenomaBaHMM — JTUCHUIUIMHBI
«AHanmuThYecKas reoMeTpusi M JIMHeWHast anreOpa» HCHOJIb3yIOTCA KaK TpPaJUIIMOHHbIE
(;tekuud, npoOiieMHas JIEKIUs, JEKLUS- CEMUHApP), TAK M MHHOBALMOHHBIE TEXHOJIOTHH
(mpuMeHeHre MYJIbTUMEAUIMHOTO MPOEKTOpa, CeMHHAp- IUCKYCCHS, «MO3TOBOW IITYPMY,
HCIOJIb30BAHUE pecypcoB ceTu Internet u 31eKTPOHHBIX YUEOHUKOB).
JlekuMoOHHBIE 3aHATUA NPOBOIATCS C MCIOJB30BAHUEM TPAJUIMOHHOW, AKTUBHOM U
MHTEpaKTUBHOU (hopM oOyueHus. [IpaxTuueckue 3aHSITHS MPOBOASTCS C UCIOJIBb30BAHHEM
AKTUBHBIX U HUHTEPAKTUBHBIX (hOPM OOyUEHUS.
NntepaktuBHble (OpPMBI OO0yUYeHHUS MCIOJIB3YIOTCS HA JIGKIIMOHHBIX M MPAKTUYECKUX
3aHATHUSAX:
1.Anrebpanyeckue CTpYKTYpBI.(IIpoOIeMHas JIEKIUs, METO/I IPYIIIIOBOrO PELLIEHUS 3a/1a4)
2. Cucrembl JIMHEMHBIX ypaBHEHUH (IpoOJIeMHasi JEKLMS, METOJ TPYHIIOBOrO PELIECHUS
3a71a4, MO3TOBOH IITYPM).

8. OUEHOYHBIE CPEJCTBA JJISI TIPOMEXYTOUYHOI ATTECTALIUU

Onucanue nokaszaTeneil 1 KpUTepUeB OLIEHUBAHUS KOMIIETEHIIMIU Ha PA3JIMUHBIX 3Tarax
ux GOpPMUPOBAHMS, OINMUCAHUE KA OIICHUBAHUS, TUIOBbIE KOHTPOJbHbBIC 3aJaHUSl WU
WHbIE  MaTepuajbl, HEOOXOAUMBbIE [JIS  OLIEHKM 3HAHWM, YyMEHHUH, HaBBIKOB,
XapaKTepU3yIOIUX JTanbl (GOPMUPOBAHUS KOMIIETCHIIMI, a TakKk € METOJUYeCKue
MaTepuajbl, OINpEAeTAIolue MNPOUEAYyphl OICHUBAHUS 3HAHUM, YMEHMH U HaBBIKOB
OTpakeHbI B (DOH]IE OIEHOYHBIX CPEJICTB MO TUCHUIUIHNHE «AJredpa U TEOMETPUS.

Tekymuii KOHTPOJIb 3a ayJIUTOPHOH U CAMOCTOSITEIbHOW paboToON o00ydaembIxX
OCYIIECTBIISIETCS BO BPEMSI TPOBEACHUS JIEKIMOHHBIX U MPAKTUYECKUX 3aAHATUNA MIOCPENCTBOM
YCTHOTO  Ompoca MO  KOHTPOJIBHBIM  BOINPOCAM  COOTBETCTBYIOIIETO  pasielna.
[TpoMexkyTOUHBII KOHTPOJIb OCYILIECTBIISIETCS HECKOJIBKO pa3 B CEMECTP B BUJE BbIMOJTHEHUS
WHJUBUAYAIBHBIX JOMAIIHUX paboT. DK3aMeH MPOBOJUTCS B IK3AMEHAIMOHHYIO CECCHIO.
dopMma cpauM 3K3aME€Ha — NUCbMEHHAs, B BUJIE OTBETA HA TEOPETUUYECKHE BOIPOCHI U
pelieHus 3ajad, MOpd HEOOXOIUMOCTU MpernojaBaTelb BIpaBe TpeOdOBATh YCTHBIX
MOSICHEHUI.

HeoOxomuMpIM yCITOBHEM JIOMyCKa K O3K3aMEHY SIBIISIETCS cllada BCEX BUJIIOB PaldoT.
VuebHo- MeToiuueckoe obecreyeHrue caMOCTOSITeNIbHONH paboThl CTYJIEHTOB: OCHOBHAsI U
JIOTIOJTHUTENIbHAS JIUTEpaTypa, opuliMaIbHble pecypchl ceT Internet, ycTaHOBJIEHHOE B By3e
MporpaMMHOE OOecIieueHue.

IlepeueHb TeOopeTHUECKHX BOMPOCOB K 3K3aMEHYIO KypCy: «AHAIUTHYECKas TeOMeTpusl 1
JIMHEWHas anredpar:

Pazgen 1 JIuneitnas anredpa

1. KommiekcHble uncia. CriocoObl MpecTaBIeHUsT KOMIUIEKCHBIX YHCET.

2. KowmmiekcHple umcina. JlefcTBUST HaJ KOMIUIEKCHBIMM YHCIAMHM B ajiredpanyeckol u
TPUTOHOMETPHUIECKO (hopMax.

3. KommiekcHble unciia. Bo3BeaeHne KOMIIEKCHOT o uncia B crerenb. @opmyna Myaspa.

4. KomMmuiekcHble yncna. @opmyna sl U3BJICYEHUS KOPHS N-OW CTENEHU U3 KOMIUIEKCHOTO
qyucia z.

5. KoMmmiekcHbie uncia. ['eoMeTpruueckoe HCTOJIKOBAHUE JEHUCTBUU HaJl KOMILUIEKCHBIMU
YUCIIAMHU B KOMIUIEKCHOM INIOCKOCTH.

6. [Tonstue matpuiisl. JleificTBus Hag MaTpUIlaMK CBOMCTBA neicTBUN. OcOOEHHbBIE MATPHIIHI
B anrebpe.

7. Onpenenutenu MaTpull 2-ro U 3-ro nopsaka. [IpaBuia BeIUMCICHUN onpeaenuTeeit 2-ro
U 3-ro nopsiaka.

8. [TonsiTue onpenenuTelnst MaTpuil n-ro nopsiaka. CBONUCTBA ONMPeNeTUTENS.



9. Munops! u anredpanyeckue nonoiaHeHus. Teopema besy u Teopema Bannepmonaa

10. TTonsaTue o6paTHOi MaTpulibl. POpMyJIa BEIYUCICHUS 0OpPATHON MATPULIBIL.

11. Paur matpuiel. [Tonsitue 6a3uca. Teopema o 0a3MCHOM MHHOPE.

12. ApudmeTnueckoe n-MepHoe BeKTopHoe mpocTpaHcTBo. [Tonsatue CJIAY.

13. Apudmernueckoe n- MEpHOE BEKTOPHOE MPOCTPAHCTBO. JIMHEWHbIE KOMOWHAIIMH
BEKTOPOB. JIMHEIHAs 3aBUCUMOCTh U HE3aBUCUMOCTb.

14. Metonp! pemenust CJIAY. Mertoa o6paTHOI MaTPHITBI.

15. Metoas! pemmienust CJIAY. Meron Kpamepa.

16. Metoas! pemienust CJIAY. Meron INaycca.

17. Boruucnenue oOpaTHONH MATPUIBI METOJIOM MPUITUCHIBAHUS €TUHUYHON MATpPULIBI.

18. Kpurepuii coBmectnoctu CJIAY. Onnopoanas CJIY (CJIOY).

19. ®ynnamenrtanpHas cuctema perieHus CJIOY. CoOcTBeHHBIE BEKTOPHl U COOCTBEHHBIE
3HAUYEHUS.

20. CoOcTBeHHBIE BEKTOPbI U COOCTBEHHbIE 3HAUCHMUSI.

21. CoOcTBeHHbIE BEKTOpPhl U COOCTBEeHHbIe 3HaueHUs. (CoOOCTBEHHbIE 3HAUECHUS
CUMMETPUUECKOU MATPUIIBI.

22. MHorouJjieHbl HaJ1 001acThio 1eTocTHOCTU. Teopema besy. Cxema I'opHepa.

23. Muorounens! Hag nonem. HOJl u HOK. Anroputm EBkiuaa.

Paznen 2. AHanmuTrueckasi reoMeTpus

1. EBki10BO mpocTpaHCTBO U ero 00bekThl. HepaBencrBo Komu-byHsikoBckoro.

2. BexTopsl u onepauuu HaJl HUMU. KojmnHeapHble 1 KOMIUIAHAPHBIE BEKTOPBI.

3. JluneitHast 3aBUCHMOCTH BEKTOpPOB. ba3uc BekTOopHOro mnpoctpanctBa. KoopauHaTel
BEKTOpa B Oaszuce.

4. InuHa, paccTosiHue 1 yroi B EBkiugoBom npocTpaHcTBe. HepaBeHCTBO TpeyrojibHUKA.

5. OproHopMmupoBaHHbIH 6a3uc. CylecTBOBaHHEe OpTOHOpMHpoBaHHOTO Oasmca. IIporecc
OPTOrOHAJIN3ALIUH.

6. OproronanbHOoe AomoyiHeHHe. PasznojkeHne BEKTOpa Ha OPTOTOHAJIBHYIO MPOEKLIUIO U
MEePIIEHIUKYJISP.

7. CkansipHO€ MPOU3BEACHNE BEKTOPOB, €r0 CBOMCTBO.

8. BekTopHOE MpOU3BEIEHNE BEKTOPOB, EI0 CBOMUCTBO.

9. CMmel1aHHOE MPOU3BEIEHUE BEKTOPOB, €r0 CBOMCTBO.

10. Meton koopauHAT.

11. ITpamas Ha IIIOCKOCTU. Y paBHEHUS NMPSIMOU HA IIJIOCKOCTH.

12. O6uiee ypaBHEHHE MPSIMON HA MIIOCKOCTH.

13. HopmanbHOE ypaBHEHUE IPSIMOM.

14. TlonsipHoe ypaBHEHUE MPSIMOM.

15. YpaBHeHue npsiMoi, MPOXOsiiieid yepe3 ABE TOUKU MIIOCKOCTH.

16. BzauMHO€ pacrosioxKeHue IBYX NPsIMbIX HA TUIOCKOCTH.

17. ®opMmyna onpeneneHus yIiia Mex1y MPsIMbIMUA HA INIOCKOCTH.

18. ®opmyina nydyka npsiMbIX.

19. VpaBHeHMsT IUIOCKOCTH. 3aJlaHuE€ IUIOCKOCTM TOYKOM M HAIpPaBJISIONIUM
MOJIIPOCTPAHCTBOM.

20. YpaBHeHHE INIOCKOCTH, TPOXOIAILIEH Yepe3 TPH TOUKH.

21. 3agaHue MIOCKOCTH TOUYKOU U BEKTOPOM HOpMaJU. Y paBHEHUE INIOCKOCTU B «OTPE3KAX).
22. [TapameTpuyeckre ypaBHEHUS INIOCKOCTH.

23. O01iee ypaBHEHUE INIOCKOCTH.

24. BzauMHOe pacrojiokeHue 2-X 1 3-x riockocteil. @opmyiia mydka MmiIOCKOCTEH.

25. B3auMmHOe pacrnojoXeHue ABYX NpsAMbIX B MPOCTpaHCTBE. B3amMHOe pacmnoiioxeHue
NPSIMOU U TUIOCKOCTH.

26. YpaBHEHUE MEPIIEHIUKYIIIpa K JBYM CKPEUTUBAIOIIUMCS ITPSIMbBIM.

27. YpaBHEHME NEPIEHIUKYJIIIpa, ONMYIIEHHOTO U3 JaHHON TOYKH Ha JaHHYIO MPSIMYIO.

28. @opMmyIa onpeaeseHus yIiia MexX1y MPsIMON U MIJIOCKOCTHIO.

29. JIuHuM 2-ro nopsKa Ha MIOCKOCTU. DIUIUIIC U €r0 CBOMCTBA.

30. JIuauu 2-ro nmopsiaka Ha rIockocTH. [ 'unepbosa u ee CBONCTBA.

31. Jlunum 2-ro mopsiaka Ha ruiockocTu. [lapaboma u ee cBoiicTBa.



32. YpaBHeHUE TUHUN 2-I0 TOPSAJKA B MOJSIPHBIX KOOPIUHATAX.

33. Knaccudukarop nunuii 2- ro nopsaka. Cxema HpUBENEHUS ypaBHEHUS JIMHUHU 2- TO
MOpsIIKa K KAHOHUYECKOMY BUITY.

34. IToBepxHOCTH 2-TO TTOpsiAKAa. MeTo1 CeUeHUH.

35. Hununapuueckue noBepxHoctu. OO1ee ypaBHEHNE IUIUHIPA.

36. Konnueckue nosepxHoctu. O011ee ypaBHEHUE KOHYCA.

37. IlloBepxuoctu BpameHus. dmaurcous. Chepa.

38. OaHOMONOCTHBIN TUMIepPOO0I0oUI. BYMOIOCTHBIN TUIIEPOOIOU/I.

39. DnnunTuyeckuit mapabdamoua. I'unepooanueckuii mapadaaon.

40. O6muii kraccu(uKaTop MOBEPXHOCTEH 2-r0 MOPSIIKA.

DK3aMeH NpUHUMAETCs MO OwieraM, COAEPXKAUIUMX 2 TEOPETUYECKUX M 2 MPAKTUUECKHUX
3aJaHUSI.

9. YYEBHO- METOANMYECKOE U NTHOOPMALIMOHHOE OBECIIEHEHUME
JAUNCHUITIMHBI

a) muTepaTtypa
1. bexnemumes, /. B. Kypc ananutuueckoit reoMeTpuu U IMHEHHOM anreOpsl : yaeOHUK IS
By30B / 1. B. bexitemuiieB. — 19-e u3a., crep. — Cankrt-IleTepOypr : Jlans, 2022. — 448 c.
— ISBN 978-5-8114-9223-7. — Tekcrt : anmeKTpoHHbIi // JIaHb : 371eKTPOHHO- OMOIMOTEYHAS
cuctema. — URL: https:// e.lanbook.com/book/189312 (mara obOpamenus: 21.06.2023). —
Pexxum noctyna: ajist aBTOpH3. MOJIb30BATENCH.
2. Jlusuun, K. M. Kypc nuneliHON anreOpbl U aHAIUTUYECKON T€OMETPHUHU : YUSOHUK IS
By30B / K. W. JIuBmui. — 2-e uznm., crep. — Cankr-IlerepOypr : Jlans, 2021. — 508 ¢. —
ISBN 978-5-8114-7640-4. — Texkcr : amexkTpoHHblid // JlaHb : 3meKTpOHHO- OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/163398 (mata oOpamenus: 21.06.2023). —
Pexxum noctyna: ajist aBTOpH3. MOJIb30BATENCH.
3. Knerenuk, 1. B. C6opHUK 3a/1a4 1O aHAIIMTUYECKON IeOMETpHUU : yuebHoe rmocodue mis
By30B/ JI. B. Knerenuk ; Ilox pemakiumeit H. B. EdpumoBa. — 17-¢ usn., crep. — CaHKT-
[TerepOypr : Jlanp, 2022. — 224 c. — ISBN 978-5-8114-1051-4. — Tekct : 31eKTpOHHBIH //
Jlansb : anexkTpoHHO- OubmmoTeunas cuctema. — URL: https:// e.lanbook.com/book/187823
(mata obpamenus: 21.06.2023). — Pexxum goctyna: aj1s aBTOpHU3. TOJIb30BaTEIICH.
4. Anexkcangpos, I1. C. Kypc aHaauTuueckoil reoMeTpuu U JIMHEWHOUN alreOpshl : yueOHUK
st By3oB / I1. C. Anekcannpos. — 3-e u3a., crep. — Cankt-IletepOypr : Jlanp, 2021. — 512
c. — ISBN 978-5-8114-8409-6. — Tekcr: »snekTpoHHbI// JlaHb: 3IEKTPOHHO-
oubnmuoreynas cucrema. — URL: https:// e.lanbook.com/ book/176667 (nata oOpatienus:
21.06.2023). — Pexxum goctymna: 1y aBTOPU3. MOJIb30BaTENeH.
5. Topmau, b. A. Jluneitnas anreOpa : yueOHoe mocobue/ b. A. T'opmau. — CaHKT-
[TerepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-1427-7. — TekcT : 31eKTpOHHBII //
Jlansb : anexkTpoHHO- OnbmmoTeunas cuctema. — URL: https:// e.lanbook.com/book/210983
(mata obpamenus: 21.06.2023). — Pexxum goctyna: aj1s aBTOpHU3. OJIb30BaTEIICH.
6. Kpsxsun, B. JI. JIuneitnas anrebpa B 3ajauax u ynpaxHeHUsX : yueOHoe mocooue / B. 1.
KpsxkBun. — 3-e uzn., ucnp. — Cankrt- IletepOypr : Jlans, 2022. — 592 c. — ISBN
978-5-8114-2090-2. — Tekcr : ameKTpoHHbIN // JIaHb : 3JIeKTPOHHO- OMOIMOTEYHAS] CUCTEMA.
— URL: https:// e.lanbook.com/ book/212276 (mata oOGpamenus: 21.06.2023). — Pexum
JIOCTyMHa: JJIsl aBTOPU3. MOJIb30BATENCH.
7. Kypbarosa, I'. 1. Kypc nekuuii o anredpe : yueonoe nocooue / I'. 1. Kypbarosa, B. b.
@unmunnoB. — Cankr- [letepbypr : Jlanp, 2022. — 656 c¢. — ISBN 978-5-8114-1905-0. —
Tekcr : anextponHslii // JlaHb : 3mekTpoHHO- OubnMoTeunas cucrema. — URL: https:/
e.lanbook.com/ book/212060 (mata oOpamenus: 21.06.2023). — Pexum gocrymna: mais
ABTOPU3. MMOJIb30BATENIEH. .
8. COOpHUK 3a7ay MO aHAJUTUYECKON T€OMETPUHU U JIMHEHHOU anredpe : yueOHOe mocobue
s By3oB / JI. A. beknemumiera, /1. B. beknemuies, A. 1O. Ilerpouy, M. A. UybGapoB. —
9-e u3n., crep. — Caunxrt-IlerepOypr : Jlansb, 2022. — 496 c. — ISBN 978-5-8114-9224-4. —



Tekcr : amextponsblii // JlaHb : 3mekTpoHHO- OMOnMMoTeunas cucrtema. — URL: https:/
e.lanbook.com/ book/190976 (mata obpamenus: 21.06.2023). — Pexum npocryna: mist
aBTOPU3. IMOJIb30BATEIICH.

9. UBneBa A.M. Jluneitnas anredopa. AHalIuTHUYeCKas TeOMeTpHUs [DIEKTPOHHBIN pecypc] :
yueOHOe mocobue/ A.M. Usnesa, II.U. Ilpwrynkas, W.J. YepHbIX. — DIEKTPOH.
TeKCTOBblEe JaHHble. — HoBocubupck: HoBocnOupckuil rocyaapCTBEHHBIM TEXHUYECKUI
yuuBepcurter, 2014. — 180 c. — 978-5-7782-2409-4. — Pexum pgocryna: http://
www.iprbookshop.ru/45380.html

10. ManbueB, A. WM. OcHoBbl JuHeWHON anrebpsl : yueOHuk / A. M. ManbueB. — 5-¢
u3a.,crep. — Cankrt- [lerepoypr : Jlans, 2022. — 480 c. — ISBN 978-5-8114-1009-5. —
Tekcr : anextponssiii // Jlanb : 3mekTpoHHO- OmMOMMoTeunas cucrtema. — URL: https:/
e.lanbook.com/ book/210299 (mata ob6pamenus: 21.06.2023). — Pexwum npocryna: mist
ABTOPH3. TIOJIb30BATEIICH.

6) nporpammHoe obecnieueHue u MHTepHET-pEcypehl

Ne Haunmenosanue

Ormnucanune

1 |7-Zip

becninatnoe pacnpoctpanenue no gunensun GNU LGPL
http://www.7-zip.org/license.txt.

2 | LibreOffice

becninatHoe pacnpoctpanenue no nuiieHsun GNU LGPL
https://ru.libreoffice.org/about-us/license/

3 | http://www.amursu OdurmanbHbII cauT droy BO «AMypckuii
.Iru TrOCY/IapCTBEHHBIM YHUBEPCUTET
4 | http://e.lanbook.co m/ DnekTpoHHass OubOmmoTeuHass cucrema «M3matenbcTBa

«JlaHb», TemMaTWYeCKHe TMaKeThl: MaTeMaTuka, (U3UKa,
WH)KEHEPHO- TEXHUYECKHE HAYKHI

5 | http://
shop.ru/

www.iprbook

HayuHo- oOpa3oBaTenbHblil pecypc Ui pelieHus 3aad
obyuenus B Poccum u 3a pyOexoMm. VYHHUKalIbHAS
miatpopma DBC IPRbooks o0BenuHsieT HoOBeiime
MH(}OPMAIIMOHHBIE TEXHOJOTMHU U YUEOHYIO JINLIEH3UOHHYIO

JUTEpATYPY.

B) mpoeccroHalIbHbIe 0a3bl TAHHBIX U UHPOPMAIIMOHHBIE CIIPABOYHbBIE CHCTEMbI

Ne HaunmenoBanue

Ormnucanue

1 | http://www.mathne
t.ru/

O6mepoccuiickuii Mmatematudeckuii moptan Math- Net.Ru
— 3TO COBpeMEHHass MH(POpMAIMOHHAs  CHCTEMa,
MPEAOCTABIISIOIIAS POCCUICKIM u 3apyOeKHBIM
MaTeMaTUKaM  pas3jiMyHble BO3MOXKHOCTM B  IIOHUCKE
nH(popMaIu o MaTeMaTu4eckoil xxu3uu B Poccun.
bubmoreka  psima  peleH3UpPYEeMBIX — MEPUOTUYECKUX
M3IaHUH IO MAaTEMATHYECKOMY M €CTECTBEHHO- HAyYHOMY
HampapJeHUsIM, TUOKUN uHTepdeiic, ynoOHas MOUCKoBas
CUCTEMa, JONOJIHUTENbHbIE pecypchbl. OTKPBIT CBOOOIHBIN
JOCTYIl K TIIOJHBIM  TEKCTaM  CTaTed  JKypHaJIOB
AxaneMHu3IaTIeHTpa "Hayka" PAH. Hoctyn
MPEIOCTABIISIETCS IO TPOIIECTBUU TPEX JIET C MOMEHTA
BBIXO/Ia COOTBETCTBYIOIIETO HOMEPA KypHaJIa.

2 | http://elibrary.ru/

Hayunas anextponnas 6ubauoreka eLIBRARY.RU - ato
KPYIMHEHIINA POCCUUCKMI WH(GOPMAIIMOHHBIA TOpTal B
00J1aCTU HAYKH, T€XHOJIOTUM, MEIULIMHBI U 0Opa30BaHUs,
coaepkaiuii pedepaTsl U MOJHBIE TEKCTHI Oojiee 14 MIH
Hay4yHbIX cTaTted U nyonukanuii. Ha mmatdopme




eLIBRARY.RU noctynHbl 35IeKTpOHHBIE Bepcuu Ooiiee
2200 poCCUMCKHUX HAYYHO- TEXHUYECKUX XYPHAJIOB, B TOM
yucne 6osee 1100 xypHaJIOB B OTKPBITOM JOCTYIIE.

3 | http://window.edu.ru Ennnoe okHO nocTyma k 00pa3oBaTeNbHBIM pecypcam

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUE JUCHUITINHBI
3aHATUS 1O JUCHUIUIMHE IPOBOJATCS B CIEUUATbHBIX IMMOMEUICHUSX, MPEICTaBIISIONINX
cobOoif yueOHBIE ayOIUTOPUM MJis TMPOBEAEHUS 3aHATUN JIEKIMOHHOTO THUIMA, 3aHATUI
CEMHHAPCKOTO THUIA, KypCOBOTO TMPOCKTUPOBAHUS (BBIIIOJHEHUS KYPCOBBIX pPadoT),
TPYIIOBBIX ¥ WHAWBUIYAIBHBIX KOHCYJIBTALUNA, TEKYIIETO KOHTPOJS M MPOMEKYTOUHOM
aTTeCTAllUM, a TaKXXe IOMEILIEHUS Il CaMOCTOSITEIbHOW pabOThl W TOMEIIEHUs s
XpaHeHus U MpoUIAKTHUECKOTO OOCIyXKHuBaHMs yuyeOHOro obopymoBanus. CrieruanabHbIe
MOMEIIEHHS YKOMIUIEKTOBAHBI CIIELIMATN3UPOBAHHON MeOEIbIO M TEXHUYECKUMHU CPEICTBAMU
00yYeHMsI, CITYKAITUMU JIJTS TIPEICTABICHUS yUeOHON HH(POPMALIUU OOJIBIIION ayAUTOPHH.
Kaxpaprii oOywarommuiics oOecrieueH HWHAMBUAYAJIbHBIM HEOTPAHUUYEHHBIM JOCTYIIOM K
JIEKTPOHHO- OUOTMOTEYHBIM  CHUCTEMaM M K  JJIEKTPOHHOM  MH(pOpMAIMOHHO-
00pa3oBaTeNbHOM Cpeie YHUBEPCUTETA.

[TomMerieHust uIst caMoOCTOSITENbHONH pabOThl OOYYAIOIIMXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOU C BO3MOXKHOCTBIO TIOJIKITFOUeHHS K ceTh «MHTepHeT» U o0ecriedeHneM oCcTymna B
3JIEKTPOHHYIO HH(OPMALMOHHO-00Pa30BaATENbHYIO Cpely OpraHU3aLUU.

Bce mnomemienusi, B KOTOPBIX MPOBOASTCS 3aHSATUS, COOTBETCTBYIOT JAEUCTBYIOLIUM
MPOTUBOTOKAPHBIM MTPABUIIAM U HOPMaM.

Ha 3ansatusix mpumeHnsiercst cienyioiee TexHudyeckoe oOopynoBanue: [IOBM Ha 06ase
nporeccopa Intel Pentium, mpoexTop.



