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1. Ileau ocBoeHMsl JUCITUNIMHBI

[lens Kypca aHaJTUTHYECKONM TEOMETPHUH COCTOMT B OCBOCHHUH TEOPETHYECKUX TMOJOKEHUU U
MaTeMaTUYeCKOro arrmapaTta OCHOB AaHAJIUTUYECKOW TEOMETPUH, HMEIOUIUX MPWIOKEHUS NpH
pEIIeHNH TPUKIATHBIX 3334, BCTPEYAIOIIUXCS TPU aHAIM3€ OONBIIMX MAacCHBOB HMH(popmamuu B
nH(pOpMaTUKEe, IKOHOMHUKE, COLIMOJIOTHH, TEXHUYECKOM MOHUTOPHHTE U IPYTUX UCCIICTOBAHUSIX.

Ilepedyens mpogeccHoHAIBHBIX CTAHAAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKIMII M TPYAOBBIX
(yHKIHMIL, COOTBETCTBYIOIIUX MPO(ecCHOHATBHOM NeATeJbHOCTH BBITYCKHUKOB

HaumeHnoBanue nokymMeHTa Kon HanmvenoBanne 6a30BO# TPYIITHI, TOHKHOCTH
(mpodeccnn) WM CrIeNUaILHOCTH
OK3 2320 [IpemogaBarenw B cpeaHEH IMIKOIE
2340 IIpenogaBaTenu B cucTeMe CIEMATHLHOTO
o0OpazoBaHus
Kon u O0001eHHbIe TPYAOBBIE (PYHKIMH Tpynosbie pyHkumn
HanMeHOBaHHue Kon HaumeHnoBaHue Yposenn HaumeHnoBanue Kon YpoBennb
npogeccHoHAIBbH KBa/IM(puKa (moxypoBeH
oro 107004 b)
cTaHJapTa KBaIuduka
11711

01.001 ITegaror Ilemarornueckas O6wenenaroruuec | A/01.6
(memaroruyeckas EATEILHOCTD 110 Kast QYyHKITHSL. 6
JEeSITETFHOCTD B MPOEKTUPOBAHUIO H OO6y4enne
JIOIIKOIBLHOM, peanuzanun BocnurarensHas A/02.6
HAYaITLHOM 00pa3oBaTeIBHOTO JICSITENIBHOCTh 6
o0rem, A | Tporecca
OCHOBHOM 0011IeM, 00pa3zoBaTeIbHBIX 6
CpeaHeM 001eM OpraHu3ausax PasBuBaromas A/03.6
00pa3oBaHMN) JIOLLIKOJIBHOT O, JIESITEITLHOCTh
(BocmTaTeNb, Ha4yaibHOro O0IIero, 6
YUUTEND) OCHOBHOT'0 0011Iero,

CpemHero 001ero

00pa3oBaHHSA

[legarornyeckas Ilenarornyeckas

ACATCIIBHOCTD 110 JCATCIIBHOCTD I10

MPOCKTUPOBAHUIO U peanu3aimu

B | peamusauuu 6 MporpamMmm B/03.6 6

OCHOBHBIX OCHOBHOTO U

00111e00pa30BaTENBHBIX CpenHero

porpamm o0miero

o0pazoBaHus




Mecto qucuumimubl B ctpykrype OIIOII 6akanaBpuara

JuctuninuHa «AHAIUTAYECKAsi TeOMETPHs» OTHOCHUTCS K 0a30BOM 4yacTh NpodecCHOHATBLHOTO

OUKJIIa MAaTEMATUYCCKHUX U €CTCCTBCHHOHAYYHBIX TUCHHUILINH.

OcBoeHue AUCHUIUIMHBI «aHAJIUMTHUYCCKAsA I'COMCTPHUA» OIIMPACTCA Ha HpOfI,Z[eHHLIC pa3aciibl
IIKOJIBHOT'O KypCa MATCMATHUKU H SBJISICTCA HCO6XOI[I/IMOI7I OCHOBOM I mocJICAYyromero nN3y4CHus1
JUCIUITIINH 0a30BOM U BapHaTHBHOﬁ qaCTu HpO(bCCCI/IOHaHBHOFO OUKIIAa.

3. Pe3yabTaThbl OCBOEHHA IMCUMILIUHBI (MO1YJIs1) AHAJTUTHYECKAS TeOMeTPUsl
[Ipouiecc u3yueHUs: NUCHUILUIMHBI HAMlpaBiieH Ha (OPMHUPOBAHUE SJEMEHTOB CIIETYIOIINUX
koMmrieteHimit B cootBercTBrr ¢ ®I'OC BO no nanHoMy HamnpaBlIeHHIO:

Kon HanmenoBanue NHaukaTop 1OCTHKEHUSI KOMIIETEHITUU
KOMIIETEH KOMIIETEHIIUHA (3aKpeTUICHHBIH 32 TUCITUILTHHON)
JNZ05¢

OIIK-3 Crnioco6en ucnonb3oBath B | OIIK 3.1: 3HaeT ocHOBHbBIE HampaBiICHUS U

Me1aroruyecKou npoOIeMaTHKy COBPEMEHHOM MaTeMaTHKN
JEATEIIbHOCTH HAy4YHbIE OIIK 3.2: VYmeer pemaTh UCCIEA0BATEIIbCKUE Ma-
3HaHUA B cpepe MaTEeMaTHKH | TEMaTHYECKHE 3a/1a4i Ha OCHOBE KOHCTPYHUPOBAHHMS
1 UHPOPMATUKU HOBBIX HJTU PEKOHCTPYKIIUU YK€ U3BECTHBIX CIIOCOOOB
Y TIPUEMOB
OIIK 3.3: Bnageer MeTojaMi MaTEMaTHUYSCKUX
HUCCIIEIOBAHUHN
IK-1 Criocob6eH ornpeaenuTh [TK-1.1: 3HaeT 0COOEHHOCTH COBPEMEHHOTO dTana
obmme hopmbl U 3aK0- pa3BuTHUsi 00pa30BaHUs B MUPE, dTAIIbI Pa3BUTHUS
HOMEPHOCTH OTAETHHON MATEMATHKIA
MpeMETHOH 06acTu TIK-1.2: VMmeeT CHUCTEMHO aHAIM3UPOBATH

MH(OpPMAILIHIO, COTIOCTABIISTh, JIEJIaTh BBIBOIBI

[1K-1.3: Bnageer cOBpeMEHHBIMU METOJIAMH,

METOI0JIOTHEN HayYHO-UCCIIEI0BATEIhCKOM

JESTEIIbHOCTH B 00JIaCTH MaTeMaTHKHU, JEMOHCTPUPYET
ITIOHNMAaHHE

0011el CTPYKTYPHI TAHHON AWCIMILIINHBI.




4. CTpyKTypa M colep:KaHue TUCHUILIMHBI (MOAYJIs1)) AHAJIMTHYECKAs reoMeTpHs
4.1. CTpyKTypa IMCHUILIHHBI (MOXYJIS1)
OO611ast TpyI0eMKOCTh TUCIUILIAHBI COCTABIISIET 6 3aU€THBIX eauHUII, 216 Jacos.

Bun ydyeOHoi# padoThI Bcero ITopsiakoBeIil HOMEP ceMecTpa
1

OO01as TpyI0eMKOCTh JUCIUILIMHBI BCEro (B 3.€.), B 5 3.e.

TOM YHCIIE:

Kypcogoii mpoekt (pabota) HE TIPEeTyCMOTPEHO

AynUTOpHBIE 3aHATHUS BCETO 68 68

(B akap. yacax), B TOM

qHcie:

Jlexuuu 36 36

[IpakTrueckue 3aHATUS, CEMUHAPBI 32 32

JlaGoparopHbie pabOTHI

CamocrosTenpHast paboTa Bcero (B akaj. 9acax), B TOM YHCIIE: 85 85

KCP

OK3aMeH

OO0mmast TPyA0EMKOCTh TUCIIUTUINHBI 180 180

No/
No

HanmenoBanue
pazlienioB U TeM
JTUCIUILTAHBI (MOJTYJIS)

ceMecTp

Buapl yueOHOIT paboThI, BKIFOUAs

CaMOCTOSITENIbHYIO PAbOTy CTYZEHTOB

¥ TPYJOEMKOCTH (B Jacax)

@DOopMBI TEKYIIETO KOHTPOJISL
ycreBaeMoCTH (110 HeIeIsIM
cemectpa). Dopmsr
MIPOMEXKYT. aTTeCT

AynuropHasi paboTa

pabora

CamocrosiTenbHast

BCEro

JlaGopar. 3aHsTust
Jp.BujibI KOHTaK. pao.
Kypcos. pa6(.mpoekr)
[1oAroToBKa K 9K3.

Hpyrue Buast
CobecenoBanne
KonokBuym
IIpoBepka TecToB
IIpoBepka KOHTp.pad
IpoBepka pedepara
IIpoBepka scce u
Kypcosas pabora

Paznen 1. KoopanHatel
HA NPSAMOIi M IIOCKOCTH.

& | IIpakr. 3ansTus

wo | JIEKIIHH
| Bcero

1.1

Ocb 1 OTpE3KH OCH.
KoopaunaTs! Ha IpsMOH.
Uucnosas oCb.

JlexapToBBI PSIMOYTOJIBHBIE
KOOP/AMHATHI Ha TNIOCKOCTH.
ITonatue o nexapToBBIX
KOCOYTOJIBHBIX KOOPMHATaX.
[lonsipHbIe KOOPAMHATEI.
AddunHBIE T IPIMOYTONBHEIC
JIEKapTOBBI KOOPAMHATHI TOYEK
Ha IJIOCKOCTHU U B IPOCTPAHCTBE.
[Ipocreiimue 3anaun
AHAIUTUYECKON TreOMEeTpHUH.
YpaBHeHUs JIUHUN U
noBepxHocTtei. [lonspHuble
KOOPAMHATBI TOYEK INIOCKOCTH.

Paznen 2. IIpocreiimme 3anauu
AHAJUTHYECKOIl TeOMeTPUH Ha
IJIOCKOCTH.

2.1

IIpoekuus orpeska.




Paccrosiaie Mexxay AByMs
TOYKaMH.
BrrunciieHue miomanmn




TpeyrojbHUKa. Jlenenue
OTpe3Ka B JaHHOM OTHOUICHUHU.
IIpeobpazoBanme qeKapTOBBIX
KoopAnHAT( TP IMapajuieIbHOM
CABUIE OCEH, IPHU MOBOPOTE
ocei,

Ipu U3MCHCHUHN Havala
KOOpAMHAT U TIOBOPOTE

oceid).

Paznen 3. YpaBHeHUe IMHUH.

3.1

[TonsTHE ypaBHEHUS THHUH.
IIpumeps! 3agaHus TUHUMA IPU
oMoy ypaHeHuil. [Ipumepbt
BBIBOJIA YpaBHEHHI 3apaHee
JNaHHBIX JIMHAK. 3a1a4a o
MepeceueH! ABYX JUHHUI.
ITapameTpuueckue ypaBHEHUs
TuHUA. AnreOpandeckre
JIMHHU.

Pa3nen 4. JIuaun
NEPBOro MOPsiIKa.

4.1

VYrnoBoit koaddurment.
YpaBHeHHE MPSIMOI1 C YTIIOBBIM
Kkoa(pdunreHToM. Brrancienue
yria MeXJy ABYMS IPSMBIMH.
YcnoBusl napajiieIbHOCTH U
HNEepHEHANUKYIJISIPHOCTH ABYX
npsMeix. [Ipsmas kak TUHAS
repBoro mnopsiaka. Oo6mee
ypaBHeHHe npssMoi. HemomHoe
ypaBHEHHE MEPBOM CTEIECHU.
YpaBHeHue npsamMon «B
orpeskax». CoBMecTHOE
UCCIIEIOBaHNE YPaBHEHHUH ABYX
TPSMBIX.

HopMmanbsHoe ypaBHEHUE NpsMOil.
3amada BEIYHCIICHUS PACCTOSHUS
OT TOYKH JI0 IPSIMOH. Y paBHEHUE
My4Ka NpSMBIX. Y paBHEHHE
npsmoii B ahGpuHHOMN cucTeme
KoopauHat. I'eomeTprudeckuit
CMBICII IMHEHHOTO HEPABEHCTBA C
JIByMsl HEU3BECTHBIMU. Y paBHEHUE
[IPSIMOU B IIPSIMOYTOJIBHOM
JICKapTOBOM CUCTEME KOOpAUHAT.

Paznen 5. 'eomeTpuueckue
CBOIicTBA JUHUI BTOPOrO
nopsiika ( KpuBble
BTOpPOro

TOPSI/IKA).

10

5.1

Omnuric. OnpeneyeHne dIUTIIca u
BBIBOJ] €I'0 KAHOHHYECKOTO
ypaBHeHus. McenenoBarne GopMeI
AJUTUIICA. DKCIICHTPUCUTET
3JIMIca. ParmonanbHbIie
BhIpXEHUS (POKATBHBIX PAIHYCOB
ammrca. [Toctpoenue ammmca o
toukaM. [lapameTpudeckue
YpaBHEHHUS JJUIHUICA. DIUTUTC KaK
MPOCKITHSI OKPY)KHOCTH Ha
IJIOCKOCTh. DJUIMIIC KaK CEUCHHE
Kpyrioro nmmHApa. ['umepbona.




Omnpenenenne THIEPOOIBI H BEIBOJ
€€ KAHOHHYECKOT'O YPaBHEHUSI.
HccnenoBanue ¢hopMbl THITEPOOITEI.
JIMpEeKTPHCHI DIUTHTICA U




rurnep6ousl. [Tapaborna.
ITonspHble ypaBHEHUS KPUBBIX
BTOpOro nopsiaka. Ilpusenenue
KpUBOI BTOPOTrO MOPAIKA K
KaHOHHYECKOMY BUJY.
AcuUMNTOTHYECKHE HalpaBlICHUS
KpUBOHI BTOPOTO MOpsi KA.
LenTp, xacaTenbHbIE U AUAMETPEI
KpUBOI

BTOPOT0 MOPSAKA.

Pa3gen 6. Hexotopnie
npocreiiue 3aga4uu
AHAJIMTUYEeCKON reoMeTpUM
B

NPOCTPAHCTBE.

10

6.1

JlexapToBbI IPSIMOYTOJIBHBIE
KOOPJMHATHI B ITPOCTPAHCTBE.
[Tousarue cBoOOIHOTO
BekTopa. [Ipoekuuu BekTopa
Ha OCb.

IIpoexiun BekTopa Ha ocu
koopauHat. Hanpasisromue
KOCHHYCBI. PaccTosiHME MEXTY
JIBYMs Toukami. Jlenenue
OTpe3Ka

B JJAHHOM OTHOIIEHHH.

Pa3nen 7. JInneiHbie
onepanuu HaJl BEKTOpPaMHu.

10

7.1

OrmpeneneHue JTMHEHHBIX
onepaluii 1 OCHOBHbIE CBOMCTBA
JIMHENHBIX onepauuii. Pa3HocTs
BeKTOpOB. Bekroprl. CrioxxeHne u
BBIUMTaHHUE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha YHCIIO.
JIuHeliHast 3aBUCUMOCTD
BEKTOPOB.

KoopauHaThl BEKTOPOB Ha
IJIOCKOCTH U B IPOCTPAHCTBE.
OpueHTanus mIOCKOCTH U
npoctpancTBa. OCHOBHBIE
TEOPEMBI O TIPOCKITHAX.
PasnosxeHne BeKTOPOB Ha
KOMIIOHEHTHL.

CkanspHoe Mpon3BeieHUE
BEKTOPOB U €T0 OCHOBHEIE
cBoiicTBa. BripaxkeHue
CKaJIIPHOTO TIPOU3BEICHUS Yepe3
KOOPJAMHATHI IEPEMHOKaEMBbIX
BEKTOPOB.

BexTopHOoe u cMenIaHHOe
MIPOU3BEICHUE BEKTOPOB.

Pazgen 8. YpaBHeHue
TIOBEPXHOCTH M YPaBHEHHSI
JIMHHH.

8.1

YpaBHEHHE TIOBEPXHOCTH.
YpaBHeHHEe TUHUM. 3a/1a4a O
MEepECceUeHNH TPeX
[IOBEPXHOCTEH. Y paBHEHUE
LMJIMHIPUYECKOI TOBEPXHOCTH C




00pa3yIoIIMMH, TapauICTbHBIMU
OJHOW U3 KOOPJMHATHBIX OCEH.
Aurebpanueckne MOBEPXHOCTH.

Paznen 9. IlinockocTh Kak
TMOBEPXHOCTH MEPBOT0
nopsiaka. [lpsimas B
MPOCTPAHCTBE

10

9.1

ITnockocTh Kak MOBEPXHOCTh




nepBoro nopsiaka. Hemonxele
YpaBHEHHUSI INIOCKOCTEN.
YpaBHEHHS TUIOCKOCTH «B
oTpe3kax». HopmaneHoe
ypaBHeHHe IuIockocT. PaccrosHue
OT TOYKH JI0 MIOCKOCTH.
YpaBHEHUS NPSMOI.
Hanpasnstouuii BEKTOp MpsSMOi.
Kanonunueckue ypaBHeHUs
npsimoil. [Tapamerpuueckue
ypaBHeHUs psiMoil. Hexotopeie
JIOTIONTHUTEbHBIE IPEATIOKECHUS U
MPUMEpPBI. Y PaBHEHHUE INIOCKOCTH B
npoctpancTse B appuHHON
cUCTeMe KOOpAWHAT. Y paBHEHHE
IJIOCKOCTH B IIPOCTPAHCTBE B
IIPSIMOYTOJIbHOM 1€KapTOBOM
CUCTEME KOOPIMHAT. Y paBHEHUE
OpSMON B IPOCTPAHCTBE B
adGUHHOM cucTeMe KOOpAMHAT.
YpaBHeHue npsamon B
[IPOCTPAHCTBE B IPSAMOYIOJIBHOM
JIEKapTOBOM CUCTEME

KOODP/IMHAT.

Pa3nen 10. IToBepxHoCcTH 4 |6 10
BTOPOT0 MOPSIIKA

10.1

Merto ceueHun.
unuHApUYecKre U KOHUYECKHE
MTOBEPXHOCTH.

IloBepxHOCTH BpalleHUs.
DIUMIICONIBI 1

rurepOononpl. [Tapabomonasr.

OO0m1as Tpy10eMKOCTh, B 4acax 1 180 | 36| 32| - | - | 85| - TpomMexyTOUHAs aTTeCTaIs

®opma

3ager

3a4eT ¢ OILEHKOH

DK3aMmeH

4.2. Conep:xxaHue TMCUMILTUHBI (MOTYJIs)

Paznen 1. KoopanHaTrsl HA NPSAMOM U MJIOCKOCTH.

Tema 1.1. Ocp u orpe3kun ocu. Koopaunatsl Ha mnpsimod. UmucnoBas ock. JlekapToBbI
IPSIMOYTOJIBHBIE KOOpAMHATBI Ha IUIOCKOCTH. lIoHATHE O [eKapTOBBIX KOCOYIOJBHBIX
koopauHatax. [lonsipueie koopauHaThl. AQQGUHHBIE U MPSIMOYTOJIBHBIE JEKAPTOBBI KOOPAMHATHI
TOYEK Ha IJIOCKOCTM M B IpocTpaHcTBe. lIpocTeiimine 3amaum aHaIMTHYECKOHM TIE€OMETPHH.
VYpaBHeHUs IMHUN U TOBEpXHOCTEN. [1ossipHBIE KOOpAMHATEI TOYEK IIJIOCKOCTH.

Paznea 2. Ilpocreiimue 3a1a4u aHAJTUTHYECKOH reOMETPUM HA MJIOCKOCTH.
Tema 2.1. ITpoexuus otpeska. PaccrosiHue Mexay AByMs Toukamu. Beraucienue miomanm
TpeyrojbHHUKa. JlereHne oTpeska B JaHHOM oTHoueHuH. [IpeoOpa3oBanne qekapTOBBIX

KOOpAMHAT( IpU NapajuIeIbHOM CIBUTE OCEHl, IPU MOBOPOTE OCEHl, IPH U3MEHEHUH Havasia
KOOPJIMHAT U TIOBOPOTE OCEil).

Paznen 3. YpaBHeHue JJUHUM.




Tema 3.1. [lonstue ypaBHenust nuHuu. [Ipumepsl 3aanust JIMHUN OpU IOMOILM YPAaBHEHUH.
[Ipumeps! BbIBOIA ypaBHEHUN 3apaHee JaHHBIX JIMHUU. 3a7a4a o0 NEPEeCeUCHUH IBYX JTMHHM.
[TapameTpudeckre ypaBHEHUS TUHUH. AITeOpandecKue JINHUH.

Pa3znen 4. JIlunuu nepBoro nopsiaka.

Tema 4.1. VYrnoBoil kodpduuueHT. YpaBHEHHE MpPSIMOH C YIJIOBBIM KOI()(UIIMEHTOM.
Brruucnenue yria Mexay AByMs NPSAMBIMH. Y CIIOBHSI NMAPAUIEIBHOCTH U NMEPIEHANKYISIPHOCTH
nByx npsmbiX. [Ipsmas kak auHus nepBoro nopsaka. O6mee ypaBHeHue npsimoid. HemomHoe
YpaBHEHUE TEPBOW CTENEHU. YpaBHEHHE MNPSIMOM «B OTpe3kax». COBMECTHOE HCCIIEIOBaHUE
ypaBHEHUH IBYX NpsaMbix. HopManbHOe ypaBHEeHUE IpsiMO. 3aaua BEIUUCIECHUSI PACCTOSIHUS OT
TOYKH JI0 TIPSAMOM. YpaBHEHHE IMy4yka NPSMBIX. YpaBHEHHE MpsMol B adPuHHON cucteme
KOOpAMHAT. ['€OMETpUYECKHA CMBICI JIMHEWHOTO HEPABEHCTBA C JABYMs HEHU3BECTHBIMMU.
YpaBHeHHE NPAMON B IPSMOYTOJIbHOM JIEKaPTOBOM CUCTEME KOOPAUHAT.

Pa3znen 5. 'eomeTpuyeckue cBoiicTBAa IMHUH BTOPOro NMOPsiAKa ( KpUBbIe BTOPOro
NMOPSIIKA).

Tema 5.1. Dnnunic. OnpezeneHue 3JUIMIICA U BBIBOJ €70 KAHOHUYECKOTO YPAaBHEHMSL.
HccnenoBanue GopMbl diuHIica. DKCIEHTPUCUTET dIUTHIICa. PalimoHanbHbIe BEIpAaXKEHUS
doxampHBIX panuycoB aiumunca. [loctpoenne smmrca mo ToukaMm. [lapamerpuueckie ypaBHEHHS
AILTHTICA. DIUTHIIC KaK MPOEKIHS OKPY>KHOCTH Ha TUIOCKOCTh. DIUTHIIC KaK CEUYeHHE KPYTIIOTO
uunuHApa. ['unepOona. Onpesenenre runepoobl U BBIBOJ] €€ KAHOHUYECKOTO YPaBHEHUSI.
Hccnenosanue Gopmsl runepo6ossl. Jupextpucel amuunca u runepOoisl. [lapabona. Ilonsipubie
ypaBHEHHsI KPUBBIX BTOPOTO MopsiaKa. [[puBeeHne KpuBoi BTOPOTo MOPs/IKa K KAHOHHYECKOMY
BUIY. ACHMITOTHYECKUE HANIPABICHHUS KPUBOW BTOPOTO Topsiaka. LleHTp, kacareiapHbIe U
JMaMeTpPbl KPUBOM BTOPOTrO MOPSIKA.

Pa3pnen 6. Hexkotopble mpocreiimue 3a1a4i aHAJIMTHYECKON reOMeTPHH B IPOCTPAHCTBeE.

Tema 6.1. [lekapTOBBI IPSMOYTOJIEHBIE KOOPAWHATHI B MpocTpaHcTBe. [loHsTHE CBOOOIHOTO
BekTopa. IIpoekuum BekTtopa Ha ocbk. lIpoeknuum BekTOpa Ha OCH  KOOpAUHAT.
Hanpasnsromme kocunycel. PaccrosHue Mexay AByMs ToukaMu. JleieHHME OTpe3ka B
JAHHOM OTHOLICHUH.

Pa3znen 7. JIuHeiiHbIe onepanuu Hal BEKTOPaMH.

Tema 7.1. Onpenenenve TUHEHHBIX OMEpalMii U OCHOBHBIE CBOWCTBA JIMHEWHBIX OIEpaIuil.
Pasnocts BekTOpoB. BekTopbl. CioxkeHue M BBIUMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha
yncino. JluHelHas 3aBUCHMMOCTH BEKTOpPOB. KoopawHaThl BEKTOPOB HaA IUIOCKOCTH W B
npoctpancTBe. OpHeHTalUsl MIOCKOCTH M MPOCTpaHcTBa. OCHOBHBIE TEOPEMBI O MPOEKIHUSIX.
Paznoxxenne BeKTOpoB Ha KOMIOHEHTHI. CKaJIIpHOE MPOU3BE/ICHNE BEKTOPOB M €T0 OCHOBHBIC
CBOMCTBa. BpIpakeHHe CKaJISIPHOTO NPOU3ZBEIAECHUS Yepe3 KOOPAMHATHI MEPEMHOKAEMbBIX
BEKTOPOB. BeKTOpHOE W CMEIIaHHOE MTPOU3BEICHNE BEKTOPOB.

Paznen 8. YpaBHeHHe MOBEPXHOCTH M YPABHEHMS JIMHUH.

Tema 8.1. YpaBHeHHE TOBEPXHOCTH. Y paBHEHHUE JIMHUH. 3a7a4a O TIEPECEUCHUN TPEX
MOBEPXHOCTEH. YpaBHEHUE UIUHAPUIECKOM MOBEPXHOCTHU C 00Pa3yOIIUMHU,
napajuieIbHBIMU OJTHOM M3 KOOPJMHATHBIX Oceil. AnreOpandyeckre NOBEpXHOCTH.

Paznen 9. IliockocTh Kak MOBEPXHOCTH NMepBOro nopsiaka. Ipsimasi B npocTpancTBe
Tema 9.1. [110CKOCTH Kak MOBEPXHOCTH MEPBOTO Mopsaka. HeromHble ypaBHEHUS TNIOCKOCTEH.



VYpaBHEHUS IITIOCKOCTH «B O0Tpe3kax». HopmanbHoe ypaBHeHHE TUIOCKOCTH. PaccTrosinue oT



TOYKH J0 IJIOCKOCTH. Y paBHEeHUA npsimon. Hanpasistrommii Bekrop npssmoi. Kanonnueckue
ypaBHeHus npsMoi. Ilapamerpruueckue ypaBHeHHs pssMoi. HeKoTopble AOOITHUTEBHBIE
NIPEJUIOKEHUS U IPUMEPBI. Y paBHEHHE TUIOCKOCTH B MMPOCTPAHCTBE B ad(hUHHON crcTeMe
KOOPJIMHAT. Y paBHEHHUE IIJIOCKOCTH B IIPOCTPAHCTBE B MIPSAMOYTOJIBHON IEKAPTOBOM CUCTEME
KOOpAWHAT. Y paBHEHHE MPSIMOH B IPOCTPAHCTBE B a(PUHHON CUCTEME KOOpIMHAT. Y paBHEHHE
IIPSIMOM B IPOCTPAHCTBE B MPSIMOYTOJIBHOM JIEKApTOBOM CUCTEME KOOPINHAT.

Paspnen 10. [loBepxHOCTH BTOPOI0 NOPS/AKA

Tema 10.1. Meron ceuenuii. lununapuueckne U KOHMYECKUE MoBepxHOCTH. [loBepxHOCTH
BpalieHus. DJUTUIICOU bl U rutiepoononabl. [lapadonousl.

Tembl J1adopaTopHbIX padoT (JIabopaTopHbIii MPAKTUKYM)

He npenycmotrpens! yueOnbiM miaHom OOIT

IIpumepHasi TeMaTHKa KypCcOBBIX padoT

He npenycmotpens! yueOHubiM mmanom OOIT



5.  Oo0pa3oBaTeJbHBIC TEXHOJTOTHH

AKTHBHBIC U HHTCPAKTUBHBIC (I)OpMBIZ JICKOWH, ITPAKTHUYCCKUC 3aHATUA, KOHTPOJIbHBIC pa6OTH,
KOJUIOKBUYMBEI, 3a4€Thl U OK3aMCHBI. B TteueHue CEMECTPOB CTYACHTHI PCIIAIOT 3aJa4u, YKa3aHHBIC
MMpErnoaaBaTciIcM.

6. YueOHO-MeTOAMYeCcKOe oOecreyeHHe CaMOCTOSITeIbHON padoThl cTyaeHToB. OneHOYHbIe
CpeacTBa A/l TeKyllero KOHTPOJs YCNeBaeMOCTH, NMPOMEKYTOYHOH aTTecTalMH MO HMTOram
OCBOEHMS THCHMIJIHHBI.

6.1. [L1an camocTosITEILHON PadOTHI CTY/IEHTOB

Ne i/l HaumenoBanue pasnena (tembl) | Bua camocrositeibHOM Tpynoemkocts (B
padoTbI aKaJeMHYeCcKHuX
gacax)

Paznen 1l | KoopaunaThl Ha npsAMoii 1
MJIOCKOCTH.

1.1 Ocsb u otpe3ku ocu. Koopaunarel | AyauropHasi padora 8
Ha npsmMoi. Yucnosas ock.
JlexapToBbI IPSIMOYTOJIbHBIE
KOOpPJMHATHI Ha IJIOCKOCTH.
[TonsiTHE O NEKAPTOBBIX
KOCOYTOJIbHBIX KOOpJIMHATAX.
[TonsipHBIE KOOPIMHATEI.
AdduHHbBIE U TPAMOYTOIbHBIE
JIeKapTOBBI KOOPJIMHATHI TOUEK Ha
IIJIOCKOCTH U B IPOCTPAHCTBE.
[Ipocreiimme 3anaun
AQHAJIMTUYECKON T€OMETPHH.
YpaBHeHUs JTUHUI 1
nosepxHocrei. [lonspHbie
KOOPJAMHATHI TOUEK IIOCKOCTH.

Pa3znen 2 | I[Ipocreiimmue 3anauu
AHAJIMTHYECKOH reoMeTpHuH
HA IUIOCKOCTH.

21 [Tpoekmus oTpeska. Teopernuecknii Tect 8
Paccrostaue mexy nBymst
TOYKaMU.

Boruncnenue miuomaamn
TpeyroibHuKa. [lenenue

OTpe3Ka B IaHHOM OTHOILIECHUH.
[Ipeobpa3oBanue AeKapTOBBIX
KOOpAUHAT( Py MapaieIbHOM
CABUIE OCEH, ITPU IIOBOPOTE OCEH,
NpYU U3MEHEHNUHU Havala
KOOPJIMHAT U MOBOPOTE OCEHN).

Pasgen 3 | YpaBHeHUe JIMHUM.

31 [TonsiTHe ypaBHEHUS JTHHUH. AynutopHasi padora 8
[Tpumeps! 3a1aHUs TUHUIA TIPA
MOMOIIIY ypaBHEeHUM. [IprmMepsr




BBIBOJIa YPABHECHHI 3apaHee
AHHBIX JIMHUHA. 3ama4da o
[IEPECEYECHUH JIBYX JIMHUM.
[TapameTpudeckue ypaBHEHUs
JUHUH. AnredpanyecKue JIMHUM.

Pa3zpen 4

JIMHMHU NepBOro NopsiAKa.

4.1

YrioBoi ko3 PuIueHT.
YpaBHeHME NPSIMOi C YTJIOBBIM
koa¢punmentom. Beraucienue
yria MeXIY ABYMsI IPSMBIMH.
YcnoBus napaiiensHOCTH U
NEPIEHIUKYIISIPHOCTH ABYX
npsambix. [Ipsmas kak TUHHS
nepBoro nopsaka. Obuiee
ypaBHeHue npsamoil. Hemomxoe
YPaBHEHUE NIEPBOU CTEIICHU.
YpaBHEHHE NIPAMOH «B
oTpe3kax». COBMECTHOE
UCCIIeIOBaHNE YPaBHEHUN JBYX
npsiMbix. HopmansHoe
ypaBHEHHUE MPsMON. 3ajaya
BBIYHCIICHUS PACCTOSIHUS OT
TOYKH JI0 MIPSIMON. YpaBHEHUE
My4YKa MPsIMBIX.

VYpaBHeHue npsmoii B adppuHHOM
CHUCTEME KOOpJUHAT.
I'eomeTpuueckuii cmbica
JIMHEWHOTO HEPABEHCTBA C IBYMsI
HEU3BECTHBIMU. Y paBHEHHE
IIPSIMOM B IIPSIMOYTOJIBHOM
JEKapTOBOM CUCTEME KOOPIUHAT.

KontpoabHas padora

Pa3gen 5

I'eomeTpuueckue cBOICTBA
JIMHUA BTOPOTrO MOpPSAAKa
(KpuBBIE BTOPOr0
MOPAIKA).

5.1

Onnurc. OnpeaeneHue

AJUTUTICA U BBIBOJI €r0
KaHOHUYECKOT'O ypaBHEHHUSI.
HccnenoBanue hopmbl

IUIMIICA.

DKCLUEHTPUCHUTET 3JUTUIICA.
PanmonansHbie BEIpasKEHUS
(OKaIbHBIX painyCcoB

AIUTHTICA.

[TocTpoeHue 3iuIca 1o ToYKaMm.

AynuTopHas padora

ITapameTrpuueckue ypaBHEHUS
AIUTUIICA. DIJUTUIIC KaK MPOEKIIUS
OKpPY>KHOCTH Ha IIJIOCKOCTb.
DJuInIIC KaK CeYeHHe KPyTiIoro




mumHapa. ['umnepbdona.
Omnpenenenue runepO0IbI U
BBIBOJ] €€ KAHOHUYECKOI'0
ypaBHeHus. MccnenoBanue
(hopMbI TUITEPOOITBI.
JIUPEKTPUCHI ILIUIICA U
TUIEepPOOIIBL.

[Tapa6ona. [TonsipHble
YPaBHEHUS KPUBBIX BTOPOIO
MOpsAJIKA.

IIpuBeneHue KpUBOM BTOPOro

IopsaJiKa K KAaHOHUYCCKOMY BUY.

AcuMnOTOTHYECKHE HaIlpaBJICHUA

KpUBOW BTOpOro nopsiaka. Lientp,

KacaTeJIbHbIE U JUaMeTPbl
KpUBOHI
BTOPOIO MOPsAKA.

Pa3nea 6

HexoTopble npocreiimmue
3a]a4H AHAJINTUYECKOM
reoMeTpuH B MPOCTPAHCTBE.

6.1

JlexapTOBBI MPSMOYTOIBHBIC
KOOPJHMHATHI B IPOCTPAHCTBE.
TTousiTrie cBOOOIHOTO
BekTopa. [Ipoekiuu BekTopa
HAa OCb.

[Ipoeknuu BekTOpa HA OCH
koopauHat. Hanpasnstonue
KOCHHYCBI. PaccrosiHue
MEX]Ty IByMSI TOUKaMHU.
Jenenue

OTpe3Ka B JAHHOM OTHOILICHUH.

KonTtposbnas padora

10

Pa3zpen 7

JIuHeilHbIe onepanuu Haj
BEKTOPaMM.

7.1

Ompenenenne TUHEHHBIX
onepauuii 1 OCHOBHbIE CBOMCTBaA
JIMHEWHBIX onepanuil. PazHoCTh
BEKTOpOB. Bekropsl. Crioxenue
Y BBIYMTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha YHUCIIO.
JIuneitHast 3aBUCUMOCTh
BeKTOpOB. KoopauHats!
BEKTOPOB Ha IJIOCKOCTH U B
npoctpancTse. OpueHTanus
IJIOCKOCTH U MPOCTPAHCTBA.
OCHOBHBIE TEOPEMBI O
MPOCKUHUAX.

PasnoxeHue BEKTOpOB Ha

AynuTopHasi padora

10

KOMITOHEHTHI. CKaJIIpHOE
MIPOM3BE/ICHNE BEKTOPOB U €TO




OCHOBHBIE CBOMCTBA. BeipaxkeHue
CKaJISIPHOTO IIPOM3BENICHUS Yepes
KOOPJIMHATHI NIEPEMHOKAEMBIX
BEKTOpPOB. BekTtopHoe u
CMEILIAHHOE IIPOU3BEICHHE
BEKTOPOB.

Pa3zngen 8

YpaBHeHHe IOBEPXHOCTH U
YPaBHEHHs JIMHUH.

8.1

YpaBHEHNE TOBEPXHOCTH.
VYpaBHeHue nuHUM. 3a1a4a o
MIEPECECUEHUH TPEX
MOBEPXHOCTEN. Y paBHEHUE
LWIAHAPUYECKON TOBEPXHOCTH €
00pa3yromuMu, napauieTbHbIMU
OJIHOM U3 KOOPJAUHATHBIX OCEH.
AnreGpanydecKie MoBEPXHOCTH.

AynuTopHas padora

Paznea 9

I1ocKkoCTh KaK MOBEPXHOCTH
nepBoro nopsiika. [lpsimas B
MPOCTPAHCTBE

9.1

[I10cKOCTh Kak MOBEPXHOCTH
repBoro nopsaka. Hemonxeie
YpPaBHEHUS IJIOCKOCTEM.
YpaBHEHUS TIIOCKOCTH «B
orpeskax». Hopmanbnoe
YpaBHEHHUE IIJIOCKOCTH.
PaccrostHuEe OT TOYKH 110
IIJIOCKOCTH. Y PaBHEHUS IPSIMOM.
Hanpaginsroniuii BEKTOp mpsMoil.
Kanonnueckue ypaBHeHHs
npsamoii. [Tapamerpuyeckue
ypaBHeHus npsamoil. Hekotopeie
JOTIOJTHUTEbHBIE TPEIJIOKEHUS U
MIpUMEPBI. Y paBHEHUE
IJIOCKOCTH B IPOCTPAHCTBE B
adpuHHOM cucTeMe KOOpIUHAT.
VYpaBHEHUE IJIOCKOCTH B
MIPOCTPAHCTBE B MPAMOYTOJIbHOMN
JIEKapTOBOM CUCTEME
KOOPAMHAT. Y paBHEHHUE MIPAMOI
B IIPOCTpaHCTBE B apPUHHOM
CUCTEME KOOpJIMHAT. Y paBHEHUE
IIPSIMOM B IIPOCTPAHCTBE B
IIPSIMOYT OJIbHOM

JIEKapTOBOM CUCTEME KOOPIUHAT.

AyaurtopHas padora

10




Pa3nen 10 | [loBepxHOCTH BTOPOro nmopsigka

10.1 Meton ceueHuit. KonTtpoJubnas padora 10
Hununapudeckue u
KOHUUYECKUE TTOBEPXHOCTH.
[ToBepxHOCTH BpallleHUsI.
OJIIAIICOUILI U
runepOononsl. [Tapabonouabl.

Marepuanbl Il IPOBe/IeHUs] TeKYILero U MPOMe;KYTOYHOr0 KOHTPOJISA 3HAHUM CTY/IeHTOB

®I'OC BO B cooTBETCTBUHU € IPUHIMIAMHU boJIOHCKOIO Mpolecca OpUEHTUPOBAHbI
NPEUMYIIECTBEHHO HE Ha COOOIIeHNe 00yyJaroeMycst KOMILIEKCa TEOPETUIECKUX 3HaHUil, HO Ha
BBIpa0OTKY y OakanaBpa KOMIETEHIIMH — TUHAMUYECKOro Habopa 3HaHUH, YMEHUH, HABBIKOB U
JMYHOCTHBIX KQ4eCTB, KOTOPHIE MO3BOJIAT BHIITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE
TpyJa U yCIeUHO Npo(heCCHOHATBHO PEaTU30BbIBATHCS.
B mporiecce onenkn 6akanaBpoB HEOOXOIUMO UCTIONB3YIOTCS KaK TPAIUIIMOHHBIC, TaK U
WHHOBAIIMOHHBIC THIIBI, BUIIBI U (POPMBI KOHTPOJIs. [Ipy 3TOM mOCTENeHHO TPaIUuIIMOHHBIE CPENICTBA
COBEPLICHCTBYIOTCS B pyCJie KOMIIETEHTHOCTHOTO IT01X0/1a, & UHHOBALIMOHHBIE CPEJICTBA
aJIalTUPOBAHBI JIsl IOBCEMECTHOTO MMPUMEHEHMSI B POCCUNCKOI BY30BCKOM MPAKTUKE.
Lenab npoBegeHus1 ATTECTAIMH — IPOBEPKA OCBOCHUS 00pa30BaTeIbHON MPOrpaMMbl AUCIUTLINHbI-
MpaKTHKyMa yepe3 chOpMUPOBAHHOCTh 00pa30BaTENbHBIX PE3yIbTaTOB.
IIpome:kyTouHast aTTecTAIUA OCYIIECTBIISIETCS B KOHIIE CEMECTPA U 3aBEPLIACT U3yUCHHE
JTUCLUIUIMHBL; TIOMOTaeT OLEHUTh KPYIHbIE COBOKYITHOCTH 3HAHUN M YMEHUH, (hopMUpoBaHUE
ONpPEIEIECHHBIX KOMIIETEHIIUH.

OLIEHOYHBIMU CPEACTBAMU TEKYLIETO OLIEHUBAHUS ABJISIFOTCS: JOKJIa/, TECTHI 10 TEOPETUUECKUM

BOMpOCAaM JUCHMIUIMHBI, 3allliTa MNpakTUYeckux pabor u T.n. KoHTponb ycBoeHusi marepuala
BEJICTCSl PETYJISIPHO B TEUEHHE BCEr0 CEMECTpa Ha MPAKTHUECKUX (CEMHHAPCKHX, JTaOOpaTOPHBIX)

3aHATHAX.

Kputepun ouneHkn mpoMeKyTOUHOM aTTecTanuu B opme 3auera

OneHka XapaxkTepucTrKa TpeOOBaHUH K pe3ysibTaTaM arTecTauuy B opMe 3auera

«3auTeHO» TeopeTuyeckoe coeprkaHne Kypca 0CBOSHO MOJHOCTHIO 0€3 TPOoOeioB Mtk

B II€JIOM, WJTH OOJIBINIEH YacThI0, HEOOXOMMMBIE TIPAKTHIECKUE HABBIKK PAOOTHI ¢
OCBOCHHBIM MaTepHaioM c(HOpMHPOBAHBI WM B OCHOBHOM C(HOPMHUPOBAHEI, BCE
WK OOJBITMHCTBO MPEyCMOTPEHHBIX pabodeii mporpaMMoi yueOHBIX 3a1aHuil
BBITIOJTHEHEI, OT/IENbHBIE U3 BBITIOJTHEHHBIX 33JJaHUN COJIepKAT OIINOKU

«He 3auteHo» TeopeTtnueckoe conepxanue Kypca OCBOEHO YaCTHYHO, HEOOX0IUMBIE
HaBBIKH pabOThI He C(hOPMHUPOBAHEI HITH CHOPMHUPOBAHBI OTACITBHEIC U3 HUX,
OOJIBIIMHCTBO MPEYCMOTPEHHBIX paboueii yueOHO MporpaMMoii 3aJaHuid He
BBIITOJTHEHO J]I/I6O BBIIIOJIHEHO C pr6I)IMI/I OIHI/I6KaMI/I, Ka4eCTBO HUX BBITIOJIHCHUA
OLICHEHO YHCIIOM OAJIOB, OJIM3KMM K MHHUMYMY.

KpnTepnn OIICHKH l'lpOMe)KyTO‘lHOﬁ aTTeCTallui B (])opMe IK3aMEcHa

Orenka XapakTepucTHKa TpeOOBaHUH K pe3ysIbTaTaM aTTecTariu B popMe dK3aMeHa




«OTanaHO»

Teoperrueckoe cojiep:kaHne Kypca 0CBOCHO MOJITHOCTBIO Oe3 Mpoberios,
CHCTEMHO U TTIy0O0KO, HEOOXOJMMBbIC TIPAKTHUECKHE HABBIKUA PAOOTHI ¢ OCBOCHHBIM
MaTepuaioM COPMHUPOBAHBI, BCE MIPEyCMOTPEHHbBIE paboyei yueOHOH
nporpaMMoi yueOHbIe 3aJaHHs BBITIOJTHEHBI 0€3YIPEUHO, KAYeCTBO HX
BBITIOJTHEHUS OLICHEHO YHCIIOM 0allIOB, OJM3KUM K MAaKCUMYMY.

«Xopouo»

TeopeTHueckoe coiepKaHue Kypca OCBOCHO B I[EJIOM 0e3 Mpo0eIioB,
HeO6XO)Z[I/IMI>IC HpaKTI/I‘-ICCKI/Ie HaBBbIKHN pa6OTI)I C OCBOCHHBIM MaTepI/IaJIOM B
OCHOBHOM C(hOPMUPOBAHBI, IPEAYCMOTPEHHBIE pabouel yaeOHOI mporpaMMoit
y4eOHbIE 3a/IaHUS BBIIIOJIHEHBI C OTACIbHBIMU HETOYHOCTSMHU, KAY€CTBO
BBITIOJTHEHHUS OOJIBITMHCTBA 3aJaHUK OLICHEHO YHCIOM 0alJIOB, OJIM3KUM K
MaKCUMyMY.

<(yI[0BJ'I€T BOpUTC
JIbHO»

Teopernueckoe conep:kaHue Kypca OCBOSHO OOJBbIIIEeH 4acThI0, HO TIPOOEIhI
HE HOCSAT CYIIECTBEHHOI'O XapaKTepa, HEOOXO0IUMbIC IPAKTUYCCKUE HABBIKU
paboThI C OCBOCHHBIM MaTepPHAIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJIBITUHCTBO
MPeyCMOTPEHHBIX paboyel y4eOHOM MporpaMMoil yueOHBIX 3a/JaHHH BBITTOJTHEHBI,
OTJICTIbHBIC U3 BBITIOJHEHHBIX 3aJ]aHUH coJlepKaT ONTHOKH.

«Heynosnersopu
TEJIEHO»

Teoperudeckoe copepkanue Kypca OCBOCHO YaCTHYHO, HEOOXOIUMBIC
HaBBIKH paboTHl He chOPMUPOBaHBI WK C(HOPMUPOBAHBI OT/IEBHBIE U3 HUX,
OOJILIIMHCTBO MPEyCMOTPEHHBIX padodell yaeOHOM MporpaMMoi yueOHBIX
3aJIJaHUI HE BBIITOJIHEHO JHOO0 BBITIOJHEHO C TPYOBIMH OMIMOKaMH, Ka4eCTBO X
BBITIOJTHEHUS OIICHEHO YKCIIOM 0allIOB, OJU3KUM K MUHUMYMY.




I(oumpom; 0C60€HUA Komnemem(uﬁ

Ne Bua koHTpOJISI KonTtponupyemsie pasaesbt Komnereniuu,
OMITIOHE
i KOMIIOHEHTBI
KOTOPBIX
KOHTPOJIMPYHOTCSI
1 | Ayauropuas Pasnen 1-Pasnen 3 B 1M cemecTpe YK-1, OIIK-3, TIK-
2
KOHTP.pabOTA(POBEPKA M| pasnan 4. Pagzen 5 BO 2M ceMeCTpe
OIICHKA)
Paznen 6- Paznen 9 B 3m cemectpe
2 | Tecruposanue. Paznen 1-Paznen 3 B 1M cemectpe VYK-1, OIIK-3, ITK-
2
[loxroToska K Paznen 4- Pasnen 5 Bo 2M cemecTpe
TCCTUPOBAHUIO( OLICHKA
P ( Paznen 6- Paznen 9 B 3m cemectpe
PE3YIBTATOB)
3 | CamocrosTensHoe Paznen 1-Paznen 3 B 1M cemectpe VYK-1, OIIK-3, I1K-
2
PCIICHHC MPAKTHHECCIHX Paznen 4- Paszen 5 Bo 2M ceMecTpe
3aaHu
Paznen 6- Paznen 9 B 3m cemectpe
(aymuTopHast)
4 | 3auer B 1 cemectpe Pasnen 1-Pa3nen 3 B 1M cemectpe VK-1, OIIK-3, TIK-
2
5 DK3aMeH BO BTOPOM VK-1, OIIK-3, IIK-
2
cemectpe Pasnen 4- Paszen 5 Bo 2M cemecTpe
6 | 3auer B 3M cemecTpe VK-1, OIIK-3, I1K-
2
Paznen 6- Paznen 9 B 3m cemectpe

6.2. MeToanueckue yKa3aHus 10 OPraHU3aAMUN CAMOCTOSITEILHOH PAa00ThI CTY€HTOB

CamocrosiTenbHast paboTa SBJISIETCS OJJHUM U3 BUJOB yUeOHON JIEATEIbHOCTH O0ydaroIuxcs,
CHOCOOCTBYET Pa3BUTHUIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BAaHHOCTH, TBOPYECKOI'O
M0JIX0/1a K PELICHUI0 pobJieM Yy4eOHOro U MpOoPeCcCHOHANIBHOIO YPOBHS.

AynuTOpHas caMOCTOsITeIbHAs paboTa Mo yueOHOH AUCIUIIMHE OCYLIECTBISETCS Ha YUeOHBIX
3aHATHUAX M0J] HETIOCPEICTBEHHBIM PYKOBOCTBOM IIpENoAaBaTeis U 10 ero 3aJaHHuIo.

BueaynutopHas camocTosiTenbHasi paboTa BBINOJIHASTCS 0 3aJaHHIO IIperoaBatelis 6e3 ero
HENOCPEJACTBEHHOT'O YYacTHsI.

Bunel 3amanuii ans BHEayAMTOPHOM CaMOCTOSITENBHON pPabOThI, UX XapakTep, YUHTHIBATh
crnenuuKy u3ydyaeMoi yueOHOM TUCIUILIMHBL, MHAUBUAYaJIbHbIE 0COOEHHOCTH 00Y4aroILEerocs.

KoHTposbs caMocTOsTETbHON pabOThl U OLIEHKA €€ pe3yJbTaTOB OPraHU3yeTCsl KaK €IHMHCTBO

IBYX (hopm:

1. CAaMOKOHTPOJIb 1 CAMOOLIEHKa 00yYaroIerocs;

2. KOHTpPOJIb U OLIEHKA CO CTOPOHBI MperojaBaressl.

Opranusanus 1 pyKoBOJACTBO ayIUTOPHON CAMOCTOSITeJILHON PadoThI

AynuropHas caMOCTOsATEeNbHAsE padoTa MO JUCLMILIMHE BBINOJIHIETCS Ha YYEOHBIX 3aHSATHIX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOIABATEINS U IO €r0 3aJIaHUIO.
OCHOBHBIMHU BUJIaMHU ayAUTOPHOUN pabOTHl CAMOCTOSTEIILHON PabOTHI SIBJISTFOTCS:

- BBINIOJHEHUE JIAOOPATOPHBIX M MPAKTHYECKHX DPAOOT OCYIIECTBISETCS Ha J1aOOpaTOPHBIX M
MPAKTUUECKUX 3aHATHSIX B COOTBETCTBUU ¢ TrpadukoMm ydeOHoro mporecca. s obecrneueHus
CaMOCTOSTENIbHOW palboThl TMpernojaBaTelsiMU  pa3padaThBalOTCS METOJUYECKHE YyKa3aHHA 10
BBITIOJIHCHHIO JTA0OPATOPHOM /MPAKTUIECKON pabOTHI.

PaGora ¢ nurepaTypoii, JpyrUMHU UCTOYHUKAMHU MH(DOpPMAIHH, B T.4. SJICKTPOHHBIMH, MOXKET



pPEaIM30BBIBATLCS HA CEMUHAPCKUX M IMPAKTUYECKHX 3aHATHSAX. J[aHHbIE MCTOYHUKUA WHGPOpPMAIUU
MOT'YT OLITH MNpEaACTaBJICHBI Ha 6YMa)KHOM H/1in SJICKTPOHHOM HOCHUTCIIAX, B TOM YHCIIC, B CCTU
WNHurepHer.

[IpenogaBaTens GopMyaUpyeET 1eNIb paOOTHI C JaHHBIM U UCTOYHUKOM UH(GOpMAIUH, OTIpeAeIseT
BpeMs Ha MPOpabOTKy TOKyMEHTa U (POPMYy OTUETHOCTH.

Camo 1 B3aMMONPOBEPKA BHIIIOJIHEHHBIX 33JJaHUM Yallle BCEr0 UCIOIb3YETCs HA CEMUHAPCKOM,
MPaKTUYECKOM M JAPYTHX BUAaX 3aHATUN. [IpobiiemMHast /cuTyanmoHHas 3a/1ada JOJDKHA UMETh YETKYIO
(bOpMyIUPOBKY, K HEW JOJKHBI OBITH MOCTABJICHBI BOMPOCHI, OTBETHI HA KOTOPhIE HEOOXOAMMO HAWTU
u oOocHoBaTh. KpuTepuu OIEHKHM NPaBWIBHOCTA PEIICHHUS MPOOJIEMHON/CUTYAITMOHHONW 3a/1auu
JIOJI’KHBI OBITh N3BECTHBI BCEM 00YYarOIIUMCSL.

Opranusanusi 1 pyKoBOJACTBO BHeayIUTOPHOI padoThI

BreayautopHas caMocTosiTenbHAsE padoTa BBHIMOIHICTCS MO 33aJaHUI0 MpernoaaBaTens, Ho 0e3
€ro HEIMOCPEICTBEHHOTO YYacTHSI.

[Ipu mnpenbsBICHUHM BHIOB 3aJaHUNl HA BHEAYJUTOPHYIO CaMOCTOSITENbHYIO paboTy
PEKOMEHIyEeTCSl HMCIOJIb30BaTh AU(PGEPEHIIMPOBAHHBIM TMOAX0J K YPOBHIO TOJITOTOBJIEHHOCTH
oOyuaromierocs. Ilepen BbIMOIHEHHEM BHEAYIUTOPHOM CAMOCTOSITENLHOM pPa0OTHI MpemnojaBaTellb
MIPOBOJIUT KOHCYJBTAIIMIO C ONpEeTICHUEM I 3aJaHus, €ro COJEp)KaHHs, CPOKOB BBHITIOJIHCHHUSI,
OpUEHTUPOBOYHOTO 00beMa paboThl, OCHOBHBIX TpPEOOBAaHUU K pe3ynbTaraM paboOThl, KPUTEPUEB
orieHKH, (OpPM KOHTPOJII W TIEPEUHs JHUTEpaTypbl. B mpoliecce KOHCYJIbTAIMH IPENOIaBaTellb
MPeIynpexaaeT O BOSMOKHBIX TUITHYHBIX OMIMOKAX, BCTPEUYAIOIIUXCS MPU BHIMIOTHEHUN 33JaHUSI.

Jns  Merogumdeckoro oOecredeHuss W PYKOBOJACTBA CaMOCTOSITENbHOM paboToil B
00pa30BaTENLHOM YUPEKICHUN pa3pabaThIBAIOTCS yueOHBIE TTOCOOMS, METOJMYECKUE PEKOMEH AN
M0 CaMOCTOSITENTLHOM MOJTOTOBKE K Pa3MYHBIM BHUJAM 3aHSATUN C YYETOM CIEHUAIBHOCTH y4eOHOU
JUCITUTIIMHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYICHTOB, O0bEMa W COJCpPKAHUS CaMOCTOATEIHHOU
paboThl, GOpM KOHTPOJIS | T.II.

CaMmocTosTenbHass paboTa MOXKET OCYIIECTBIATHCS MHIWBUIYAbHO WU TPYIIAaMU CTYJIEHTOB
B 3aBUCUMOCTH OT IIeNid, 00OBbeMa, KOHKPETHOM TEMAaTHKH CaMOCTOSITEILHOW padOThl, YPOBHS
CJI0)KHOCTH, YPOBHS MOJITOTOBICHHOCTH 00YYarOIIUXCSl.

Bunamu 3a1anwii 1y1si BHEAYAUTOPHON CAaMOCTOSITENTLHOU PabOTBI MOTYT OBITH:

- JUIA OBJIAJICHUS 3HAHUSAMHU: YTCHHUS TEKCTa; COCTaBIICHUS IUIaHA TEKCTa; Trpaduieckoe
U300paKeHne CTPYKTYpbl TEKCTa; KOHCIEKTUPOBAHME TEKCTAa; BBIMMCKM U3 TEKCTa; paboTa co
CIIOBapsIMH M CIpPaBOYHUKAM; Yy4deOHO-MCCIeoBaTeNbCKasi paboTa; WCHOJIB30BAHWE AayAHoO W
BHJIC03AMKCEN, KOMIIBIOTEPHOU TEXHUKHU U VIHTEpHET pecypcoB U Ap.;

- JUTS 3aKPETUICHHS ¥ CHCTEMAaTH3alliy 3HAHUN: pa0doTa ¢ KOHCIIEKTOM JICKIIHH; TIOBTOPHAs paboTa
HaJ y4eOHBIM MaTepuaioM; COCTaBJCHHE IUIaHA, TE3UCOB OTBETA; COCTaBIIEHHWE TaOiull, pedycos,
KpPOCCBOP/IOB, TIJjoccapusi [uisl CUCTeMaTH3alMu ydeOHOro Marepuaia; H3y4deHHe CJoBapew,
CIPAaBOYHHMKOB; OTBEThl HA KOHTPOJIbHBIE BOIPOCHI, aHATUTHYECKas 00paboTKa TEKCTa; MOJArOTOBKA
COOOIIEHUH K BBICTYIUICHHIO HA CEMUHApE, KOH(PEPEHITNH; TOATOTOBKA

pedeparos, T0KIaI0B; cOcTaBleHUe Ouorpaduii, 3a1aHnii B TECTOBOM Gopme u Jp.

- ans GOpMUPOBaHUS YMEHUW: pelIeHHe 3aJad W YIpaKHEHUH Mo o0pasily; peuieHue
BAapUATHBHBIX 33J1a4 U YIPAXKHEHU; COCTABJIEHUE CXEM; PEIICHUE CUTYAIIMOHHBIX TTPOU3BOICTBEHHBIX
3a/1a; MOJArOTOBKA K JIEJIOBBIM M POJIEBBIM UTpaM; MPOEKTUPOBAHUE U MOJECIMPOBAHNE PA3HBIX BUIOB U
KOMITOHEHTOB MPO(ECCHOHAIBHON JIEATEIBHOCTH, TIOJITOTOBKA MPE3CHTAIUH, TBOPUYECKUX MPOCKTOB;
MOJITOTOBKA KYPCOBBIX M BBIITYCKHBIX PaOOT; OMBITHO-3KCIIEpUMEHTaIbHAsA paboTa; MPOEKTUPOBAHUE U
MOJICTTUPOBAHUE PA3HBIX BUJIOB M KOMIIOHECHTOB MTPO(HECCHOHATLHOU A TEIIEHOCTH U JIP.

Hns  obecrieueHuss BHEAyJAUTOPHOM  CaMOCTOSITENbHOM  pabOThl MO  JUCIMILIAHE
mpernojaBaTesieM pa3pabdaThiBacTCs TMEPEYCHb 3aaHHd IS CaMOCTOSITENILHOM pPabOThI, KOTOPBIN
HeoO0xouM 117151 9P PEKTUBHOTO YIIPABICHUS JAaHHBIM BUAOM yU€OHON AESITeTbHOCTH 00yYatouXCsl.

[IpenomaBaTenb OCYIIECTBISET YIPABICHUE CAMOCTOATEILHON pabOTOM, peryupyeT ee 00beM
Ha OJHO yueOHOE 3aHSATHE U OCYIIECTBIISICT KOHTPOJb BBIOJIHEHUS BCEMU CTyACHTaMUu Tpymnmbl. s
yao0CTBa TMpernojaBaTeib MOXET BECTH BEIOMOCTh Yuye€Ta BBHINOJHEHUS MHHUMyMa 3aJaHui,
HEOOXOUMBI I JOMyCKa K UTOTOBOW aTTeCTallMU MO JUCIUILTHHE.

B mpomecce camocTosiTebHOM pabOTHI CTYIEHT MPUOOpETaeT HABBIKM CaMOOPTaHU3AIWH,
CaMOKOHTPOJIS, CAMOYTPABICHHUSI M CTAHOBUTCS AKTUBHBIM CaMOCTOSITENIbHBIM CYOBEKTOM Y4eOHOM
TSI TEITBHOCTH.



CTyZeHT caMOCTOSITENIHO ONPENEIISIET PEKUM CBOEM BHEAyAUTOPHON pabOThl U Mepy TpyAa,
3aTpayvBaeMOr0 Ha OBJAJCHUE 3HAHUSAMU M YMEHUSAMU II0 KaKIOW JUCLMIUIMHE, BBIIIOJIHSAET
BHEAYIUTOPHYIO paboTy MO MHAWBUYyaIbHOMY IUIaHY, B 3aBUCUMOCTU OT COOCTBEHHOW MOJATOTOBKH,
Or0/KeTa BpeMEHH U APYTUX YCIOBUH.

EXenHEeBHO CTYIEHT JOJDKEH YIENATh BBIIOJHEHHIO BHEAYJUTOPHOM CaMOCTOSITENbHOU
paboThI B CpeTHEM HE MEHEe 3 YacoB.

[Ipyn BBHINONHEHHH BHEAYAUTOPHOM CaMOCTOSITENILHON pPa0OThl CTYJIEHT HUMEET IpaBo
oOpamarbes K MPernoaaBaTeNio 3a KOHCYJIbTallMel ¢ 1eNbl0 YTOYHEHUs 3a/aHusi, (POpMbl KOHTPOJIS
BBIITOJIHEHHOI'O 3a/1aHMS.

6.3. MarepuaJbl 1Js1 IPOBeeHUs TEKyLIero U MPOMeKYTOYHOr0 KOHTPOJISAA 3HAHUH
CTY/ICHTOB
BapuaHTbl KOHTPOJIBLHBIX PadoT.

KonTpoasnas padora Ne 1.

Haittu HO/I (6188,4709).

Pa3jioxkuTh B HENPEPHIBHYIO Ap0o0b A = 2,

92
Haiitn xaHoHMUYecKoe pazioxkeHue uncia 125!
Berauciuts B(a) u S(a), a =2800.

Haiitu ¢ (5040), w(147) u n(143).

Sk

KonTtposbnas padora Ne 2.

1. Pemmts cpaBaenue 256x =179 (mod 337).
2. PemmnTs cucTeMy CpaBHEHM
x =3(mod 8), x =11 (mod 20), x =1 (mod 15).

3. Pewmts cpaBHenne 9x* +29x +62 = O (mod 64).

KonTtpoasnasi padora Ne 3.

VYKa3aTh 4HACIIO PEIICHNUN CPABHEHUS:
a) x*=5(mod 73), 6)

x?=3(mod 75),

B) X* = 226(mod 563), r) x*

= 429(mod 563).

KonTposabnas padora Ne 4.
1) Jokazath, uto (4 n+ 15n-1) &= 9 npu V n EN;
2) Haiittnu HO/] uncen 529, 1541 u 1817.
3) Haiitu HOK uncen 684 u 3131.
4) IIpoCThIM MITK COCTABHBIM SIBJIsIETCS Yucio 18977

5) C kakuM Ioka3aTesieM CTCTIICHU BXOJIUT 3 B KAHOHUYECKOE pasziioxeHue ucia 40! ?



Kourpoubnas padora Ne 5.
1) Pemuts cpaBaenue 14x=7 (mod 101).
2) Haiitu octatok, momydaeMslii npu neixernu 53 117 wa 11.
3) Haiiti n1By3HauHOE YKCII0, CPAaBHUMOE € 2 110 MOy IsiM 3 1 7 1 ¢ (-2) mo moaysto 11.
4) Pemuuts B nenbix yucnax: 53x+ 17y=25
5) loxa3atb, uto (2 5Sn-1) &= 31 mpu V n T N.
Bomnpocekl Kk 3k3ameny:

Hanpasnennbie oTpe3ku 1 BeKTOphl. CI0KEHUE U BHIYMTAHHUE BEKTOPOB.

YMHOKEHHE BEKTOpa Ha 4YHMCIIO U €ro cBoicTBa. TeopemMa 0 KOJIMHEApHBIX

BEKTOpax.

3. JluneitHO 3aBUCHMBIE CHCTEMBI BEKTOPOB U UX CBOMWcTBa. Pa3noxkeHue BekTopa

IUIOCKOCTH T10 BEKTOpaM Oa3uca. Teopema 0 KOMIUTaHapHBIX BEKTOpax.

PasnosxeHne BeKTOpa MpOCTPaHCTBA MO BEKTOpaM Oasuca.

JIuneiinble onepanyy HajJ BEKTOpaMU B KOOPIMHATaX.

®opmyIbl Iepexo/ia 0T 0IHOro 0aszuca Kk gpyromy. CBoiicTBa MaTpHUILIbI IEPEXOJIA.

OpueHTanus IIOCKOCTH U MTPOCTPAHCTBA U €€ CBOICTRA.

OpueHTHPOBAaHHbIE YIJIbI HAa IUIOCKOCTH U UX CBOICTBA.

CkassipHO€E ITPOU3BENECHNE BEKTOPOB U €TI0 CBOMCTBA.

10. BekTopHOE IpON3BEAEHUE BEKTOPOB U €TI0 CBOMCTBA.

11. CmemanHOe poU3BECHHE BEKTOPOB U €r0 CBOWCTBA.

12. A dunHBIE U IPSIMOYTOJIBHBIE IEKAPTOBBI KOOPAUHATHI TOYEK HA MJIOCKOCTH U B
npoctpaHcTie. [Ipocreitmme 3a1aun B KOOpAMHATAX.

13. YpaBHenue npsmoii B ahp(puUHHON cUCTeMe KOOpAMHAT Ha IuiockoctH. OOmiee
ypaBHEHUE IIPSIMOIA.

14. BzauMHO€ pacroiaoKeHne MPsIMBIX Ha IJIOCKOCTH.

15. I'eomeTpudeckuii CMBICI TMHEWHOTO HEPAaBEHCTBA C JBYMsI HEM3BECTHBIMHU.

16. Yron mex 1y NpsAMBIMH U PACCTOSTHUE OT TOUKH /10 IPSMOI Ha IJIOCKOCTH.

17. YpaBHEeHHE TIIOCKOCTH B MPOCTPAaHCTBE B adPuHHOM cucteme koopauHat. Oodmee
YpaBHEHHE IUIOCKOCTH B IPOCTPAHCTBE.

18. B3anmHoe pacnosioXeHue JIBYX IUIOCKOCTEN B MPOCTPAHCTBE. |'eoMeTpruecKuii
CMBICIT JIMHETHOTO HEPABEHCTBA C TPEMsI HEU3BECTHBIMHU.

19. Yron mexay mIOCKOCTSIMHA M pacCTOSTHUE OT TOUKH JI0 MNIOCKOCTH B MPOCTPAHCTBE.

20. O6mue, napaMeTpuyeckue U KAaHOHMUECKUE YPaBHEHUs MPSIMOM B IIPOCTPAHCTBE.

21. B3auMHbI€ pacroioKeHus: MPSAMON U TUIOCKOCTH B MPOCTPAHCTBE, ABYX MPSIMBIX.

22.Yron Mexnay NpsMON M IJIOCKOCTBIO B IPOCTPAHCTBE, MEXIY IBYMS NPSIMBIMH.
@opMynbl Uil BBIYUCIECHUS PACCTOSHUI OT TOYKH 1O MPSMOM M MEXIY IBYMs
IPSIMBIMU B IIPOCTPAHCTBE.

23. DanuImc v ero CBOMCTBA.

24. T'unepOona u ee CBOWCTBA.

25. Ilapabona u ee cBoiictBa. IlonsipHble ypaBHEHHs] KPUBBIX BTOPOTO MOPSIKA.

26. YmpolueHue ypaBHEHMsI KPUBOM BTOPOTO MOPsIIKA ¢ ITOMOIIBIO TI0OBOPOTA

CUCTEMBI KOOP/IMHAT.

N —

O XAk

27. YnopouieHue ypaBHEHHUS KPUBOM BTOPOIO HOpsAJIKa C  MOMOUIBIO IMAPALIEIBHOIO
nepeHoca cucTeMbl KoopauHat. Kiraccupukanust 3TuX KpUBbIX.

28. AcCUMITOTHYECKHE HAIPABICHUS KPUBOM BTOPOTO MOPSIKA.

29. IleHTpsI U KacaTeNIbHbIE KPUBBIX BTOPOIO NOPSIKA.

30. JlmaMeTpbl U CONPSIKEHHBIE TUAMETPBI KPUBOW BTOPOTO MOPSAKA.



31. Hunmuaapuyeckue U KOHMYECKHE MOBEPXHOCTH B IIPOCTPAHCTRBE.
32. IloBepXHOCTH BpalleHUs B IPOCTPAHCTBE.

33. Dmmrcouasl ¥ TUepOOIOUIbI M KX CBOMCTBA.

34. ITapabonouasl U UX CBOWCTBA.

Koumpom; oceoenusn Komnemenum?

Ne Bun xontposs KonTponupyemsie pasiensl Komnerenum,
I KOMITOHEHTBI KOTOPBIX
KOHTPOJHUPYIOTCS
1 AynutopHast Pazpen 1- Paznen 10 OIIK-3, ITK-1
KOHTp.paboTa(rpos
€pKa U OIICHKA)
2 Teopernueckuit Paznen 2 OIIK-3, TIK-1
TECT
3 CaMocTosITeNBbHOE Pazgen 1- Pasgen 10 OIIK-3, TIK-1
pelieHue
MIPAKTHICCKIX
3aJaHui
(ayutopHast)
5 3K3aM€EH B Pasnen 1 - Pazgen 10 OIIK-3, TIK-1
I cemectpe

7. VYdeOHO-MeTOOMYECKOE W MAaTepHAJIbHO-TEXHHYECKOe olecrnedyeHue IUCHUILUIMHBI
(MoayJifl) aHAJIMTHYECKAS FeOMeTPHUs
[lepeyeHbr OCHOBHOW W JIONMOJHUTEIBLHON y4YeOHOW IUTEpaTyphl, HECOOXOIUMOW JJII OCBOCHUS

JUCLUIUIMHBL (MOJyJIsl) aHAJIMTUYECKasi TEOMETPHSI.

K ocHOBHOI1 (00s3aTenbHOI) NUTEpaType OTHOCATCS Y4eOHHMKH, ydeOHble mocoOus, y4deOHO-
MeTOAMYECKasl JUTeparypa MU MOHOrpaduu, H3ydyeHHE KOTOPBIX SBISETCS OO0S3aTENbHBIM JUIs
OBJIAJICHUS 3HAHUSIMU B MOJHOM O00OBbEME MO JUCLMIUIMHE B COOTBETCTBHM C JaHHOM mporpammoit. K
OCHOBHOM, MpEXJe BCEro, OTHOCUTCS JIUTepaTypa, umeromas rpu¢ MunHuctepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit ®Penepauuu wim Y4ueOHO-METOAMUYECKOTO0 OOBEIMHEHHS, PEKOMEHIYIOIIUX
U3/JaHie K MCIOJIb30BAHUIO B yueOHOM mpoliecce. B criucke OCHOBHOM TUTepaTyphbl YKa3bIBaeTCs He
Oosiee MATH HMCTOYHUKOB, MMEIOLIMXCS B JOCTAaTOYHOM KoiuuecTBe B (oHne Oubmmoreku. Ecim
JOCTYIIHA 3JIEKTPOHHAs BEepCUsl Y4eOHHMKOB, Y4eOHBIX MOCOOMH M T.JA., CleIyeT yKas3aTb A HHUX
PEKUM JIOCTYTIA.

K JomomHUTENhHONM OTHOCUTCS JUTepaTypa, peKoMeHayemas OakanaBpaMm, Marucrpam s
CaMOCTOSITEJIBHOTO M3YYEHHUS MpPU BHIIOJIHEHUH KypCOBOro IpoekTa (padoTbl), yueOHOH HaydHO-
UCCIIEIOBAaTENLCKOW paboThl, MpH HANUCaHUM pedepaToB, I MOATOTOBKM K CEMHHapam,



MPAKTUYECKUM 3aHATHSM, J1aOOpaTOPHBIM paboTaM U JIPYrMM YYEOHBIM 3aHATHSAM, a TaKXKe JUIs
yIIyOJIeHUsI ¥ PacIIMPEeHUs] 3HAaHUH 10 JaHHOM JUCLUIUINHE.

Bce uWCTOYHMKM B OCHOBHOW M JIOTOJHUTEIBHOW  JHUTEpaType MJAalOTCs C  MOJHBIMHU
oubnrorpad@UyeCKUMU OMUCAHUSMU B COOTBETCTBUM C POCCUMCKMM WJIM 3alaJHbIM CTaHJapTaMu
o opMIICHHSI.

I[J'I}I MarucTpaTrypbl 00513aTeNbHO HATMYHE JIMTCPATYPhI HA AHT. TIMHACKOM SI3BIKE.

7.1. Y4eOnas ureparypa:
OcHoBHas1 IUTepaTypa

1. YMmHOB A.E. AHanutndeckasi reoMeTpHsl U JIMHelHas anreOpa
yaebHoe mocobue M.: MOU. 2009.-469 c.

2. KumTI'.Jl., Kpuukos JI.B. Anre6pa u ananutuueckas
reometpus: Teopemsl u 3aaaun. Tom 1. M.: Ilnanera 3Hanui,
2007.-469 c.

3. CmupnoB FO.M. «CO0pHHUK 3a71a4 MO0 aHATUTHIECKON T€OMETPUHI

U TuHEHHoM anredpe» - M.: Jlotoc, 2005-372 c.
JonoJHNTEIbLHAS JUTEPATYPA

1. Pozepnopu O.P. Teopus noBepxHocTeil. 2-0€ U31aHKE.,
nepepadotka u jnor. M.: ®DUIMATIIUT, 2006.-304 c.

2. bocc B. Jlekuun no marematuke. T.13: Tonomnorus.- M.:
Kumwxknsiii tom «JIudpokom», 2009-216 c.

3. Bupo O.41., Usanos O.A., Heuseraesa H. 0. Xapnamos B.

M. Dnemenrtapnas Tonosorus,- M.: MIITHMO, 2007.- 446 c.

4. AaronoB B. U. u ap. JIuneitnas anrebpa u
aHanuTH4ecKas reoMerpus. ONOpPHBIA KOHCIIEKT.-
[Ipocnexkr, 2011.-139 c.

5. beknemumena /[.B. Kypc aHanmutrdeckoi reoMeTpuu u
JAUHEeHHoH anreOpsl.-10-e u3n., ucnp.- M.: ®U3MATIINT,2005.-
304 c.

6. Epumor H.B. Kpartkuit kypc aHamuTHYeCKON reoMeTpuu: YueOHoe
nocobue.13-e uznanue,crepeotr.- M.: ®UIMATIIUT, 2005r.- 166¢.

7. JJabGapckuit M.I'. BekTopHast anredpa u ee IpHIoKeHHSI.



Web, 2010r.- 166 c.



8. [Ipocsaros I'.U. Jluneitnas anreOpa v aHaIUTHYECKAs
reoMeTpusi: 3a1a4u u pemenus. — M.: Anbda-Ilpecc, 2009r.- 208
C.

9. YMHOB A.E. AHanmuTHueckasi TeOMeTpHs U JIMHEHHast anredpa.
Vuebnoe mocodue.- M.: MOTH, 2009r.- 57- c.

10. Kuwm I'.Jl., Kpuukos JI.B. Anre6pa n aHanutuueckas
reometpus: Teopemsl u 3aaun. Tom 1. M.: [lnanera 3Hanui,
2007.-469 c.

7.2. UHTEpHET-pecypchl
[TockonbKy B HacTOsIIee BpeMs npu pabote ¢ mHGpOpMAIHEH MIMPOKO HCHONB3YIOTCS PECYPCHI

TEJIeKOMMYHUKAIIMOHHON cetn «MHTepHeT» (manee — cerb «VHTEpHET»), TO CIEAyeT yKasaTh
MEPCUYCHDb C&f/iTOB, HCIIOJIB3YIOIUXCA JId TMOJTYYCHHA OOIIOJHUTCIBHBIX 3HAaHUU II0 H3y‘—IaeM0171
qUcnuIuinHe. Takke cielyeT yKas3aTh aJpec caifTa, CoAepkKamero y4eOHyo HHPOPMAIHUIO TI0 Kypcy
(Tpu ero HaJIMYWM), IPUHIIUAIIBI pa3MeIIeHUsT B HeM HH(pOopMauu U crmocoObl paboThI ¢ CAHTOM.

Ne Haspanue DJIEKTPOHHBIN ajpec Copep:xanue
1. Exponenta.ru www.exponenta.ru | Ha caiiTe pa3MerieHs! 3eKTPOHHBIE YUEOHUKH,

CIIPaBOYHUKH, CTAThH, IPUMEPAMH TPUMEHCHHUS
MaTeMaTHYECKUX TAKETOB B 00pa30BaTEIbHOM
Iporecce, 1EMO-BEPCUHN MO MYJISIPHBIX
MaTeMaTHYECKHUX MaKeTOB, 3JICKTPOHHBIC KHUTH U
CBOOOJIHO PacIpPOCTPAHIEMBIC TPOTPAMMBI.

2. Math.ru www.math.ru MatemaTtndecKkuil CalT U1l IIKOJBHHUKOB,
CTY/I€HTOB, YUHUTENIeH U BCeX, KTO HHTEPECYETCs
MaTEMaTHKOM.

3. MaremaTruka www.mathematics.ru | YueOHbIi MaTepHan Mo pa3Iu4HbBIM pa3zesiam
MaTEMaTHKH.

4, MartemaTuka s www.xplusy. isnet.ru | ComepKuT OOIBIIOE KOJINIECTBO BUACOIEKIINM ISt

CTY/EHTOB M MpoyYee. HIKOJIHUKOB, a0UTYPUEHTOB U CTYACHTOB 10

MaTeMaTHKe U QH3HKe.

5. Poccuiickoe www.edu.ru DdenepanbHBIN 00pa30BaTENBHBINA TOPTA:

o0pa3oBaHme. YUPEXACHU, IPOrpaMMBl, cTaHAapThl, BY3b1, TecThI

EI'D.

7.3. IIporpamMmmHoe o0ecnieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MarepuajibHO-TEXHMYECKOe o0ecreyeHue

B opranmzanum y4yeOHOro mpoiiecca HEOOXOIMMBIMH SIBISIOTCS CPEACTBA, OOECIeYMBAIOIINE
ayJIMOBU3yallbHOE BOCIPHATHE y4eOHOro Mmarepuana ( CIeHUATH3UPOBAHHOE JIEMOHCTPAIIMOHHOE
obopyoBaHHe):

1. locka u Men (uau GoJiee COBpeMEHHBIC aHAJIOTHH )

2. KOMIBIOTEPHBIC U MYJIbTUMEAUNHBIE TEXHOJIOTHH

3.MUKPO(OH H COOTBETCTBYIOIIME YCTAaHOBKM (a7 pabOTBl B OONBIINX ayAUTOPUAX C
MHOTOUYHNCJICHHBIMH TPYIIIIaMU CTYICHTOB)


http://exponenta.ru/
http://www.edu.ru/
http://isnet.ru/
http://www.mathematics.ru/
http://www.math.ru/
http://math.ru/
http://www.exponenta.ru/

Pabouas mporpaMMa JUCHMIUIMHEI AHAJTUTHYECKAsi FTeOMeTPHUsl COCTABJICHA B COOTBETCTBHH C
tpedoBanusmMu GI'OC BO no nanpasnenuro noarorosku 01.03.01 MatemaTuka (ypoBeHb

BbICILIEro oOpa3oBaHus OakajaBpHar ), yTBep>KIeHHOro IIpukasom MuHucTepcTBa 00pa30BaHus 1
Hayku P® ot 10 saBaps 2018 r. N 8 "O0 yTBepkaennn (henepaibHOTO TOCYIapCTBEHHOTO

00pa30BaTeNbHOTO CTaHApTa BBICIIETO0 00pa30BaHus - OaKaaaBpuaT [0 HAIIPABIICHUIO TIOJATOTOBKH
01.03.01 MaremaTtuka" (¢ ©3MECHEHUAMH U HonoHeHsMHA) (Pemakius ¢ uameneHusMu N 1456 ot
26.11.2020, C u3MeHEeHUsIMH | JOTIOHEHUAMHE OT: 26 HOs10ps1 2020 r., 8 despans 2021 1.), € y4eTOM
mpo(hecCHOHANBFHOTO CTaHIapTa 01
OOpa3oBaHue M HAYKA, YTBEPXKICHHOIO MPUKa30M MHHHUCTEPCTBA TPY/IA U COLMAILHOM 3aIUThI
Poccuiickoit @enepaiuu oT

«5» aBrycra 2021 r. Ne 30550

ITporpamMmMy cocTaBuII:

Cr. npenogaBarens kageapsl «Matemaruueckuil ananus» O3noesa E.B.
[Tporpamma otobpeHa Ha 3acenanuu kadpeapsl «MaTemMaTuuecKuil aHaJIN3»

IIpotokon Ne 8 ot «27» anpens 2026r

[Tporpamma o00peHa YueOHO-METOIUUECKIM COBETOM (PU3UKO-MAaTeMaTHYECKOTO (haKyIbTeTa

ITporokon Ne 6 ot «28» anpens 2026 r.



ITpunoxenne Nel

1. IlepeyeHp KOMIETEHIUH, ¢ YKa3aHHEM 3TanoB UX (pOPMHUPOBAHHUS B Mpolecce
OCBOCHHS 00pPa30BaATEJILHOM IPOrPAMMBI.

[Ipy ocBoeHMHM AUCUMILIUHBI (MOIyYJsl) KOMIIETEHIIMH, 3aKpelUieHHble 3a Hew,
peanusyroTcs Mo TemaMm (pasfenaM) IUCHUIUIMHBI (MOAYJsI), B OIpENeJeHHONW CTeleHu
(TIOTHOCTBIO MJIM B OTOBOPEHHOM YacTH) U Ha OMPEICTICHHOM JTarie

Tabnunal.

Ilepeyen» KoMmeTeHIMi ¢ yKa3aHHeM 3TanoB MX ()OPMHPOBaHHUS B Ipouecce
OCBOEHHS 00pa30BaTEJILHOM IPOrPaMMBbI

2. Onucanue nmokasarejeii u KPUTEPUEB OLICHUBAHUA KOMIIeTEeHIIMii Ha
PA3JTUYHBIX 3Talmax ux (l)Ole/IpOBaHI/Iﬂ, OITMCAHHUuEC KA OIICHUBAHUA

Tabnuua 2.
ComnocrapiieHUe HIKAJ OLeHUBAHUSA
4-6ayumbHast | OTIAMYHO Xoporo VY nosnerBoputensHo | HeynonerBoputensHO
HIKanza (moBbIIeHHBIN | (Oa30BBI (moporoBsIit (YpoBeHb He
(YypoBeHD YPOBEHb) YPOBEHb) YPOBEHb) copMupoBaH)
OCBOCHH1)
100- 91-100 81-90 61-80 0-60
GannbHas
wKana
BuHapHas 3auTeHo He 3aureno
Lkana
Tabnuua 3.

OueHnBa}me 0TBE€TA Ha BOIIPOCHI IO TeMaM JIJIfl YCTHOI'O OoIpoca

4-6annpHas mkana (yposenb | Iloxasarenu Kputepun
OCBOCHHS)




OTnu4uHO (MTOBBIIEHHBIHA
YPOBEHb)

- [lonHOTA M3N0XKEHUS
TEOPETUUECKOr0 MaTepuaa,;
- [IpaBunpHOCTD W/HIH
apryMEHTHPOBAHHOCTh
U3JI0KEHUS
(mocnenoBaTeNbHOCTh
NEHCTBUH),

- CaMOCTOSATENBHOCTD
OTBETA;

- Kynerypa peun.

CTyZlIeHTOM J1aH MOJIHBIU, B
JIOTUYECKOU
MOCJIEIOBATEIILHOCTH
pa3BepHYTHII OTBET Ha
MOCTaBIIEHHBIN BOMIPOC, T/Ie
OH TIPOJCMOHCTPHPOBAIT
3HaHUS MpeAMEeTa B TIOJTHOM
o0Bbeme ydeOHOU
MIPOTPaMMBI, TOCTATOYHO
TIyOOKO OCMBICITUBAET
JTUCIUILTUHY, IPUBOIUT
COOCTBEHHBIE TIPUMEPHI IO
npobiemaruke
MOCTABJIEHHOTO BOMpOCa

Xoporiio (0a30BbIil ypOBEHB)

Y IOBIIETBOPUTEITHHO
(TTOpOTOBBIN YPOBEHB)

CrynenTom nan
pa3BEpHYTHII OTBET HA
ITOCTaBJIEHHBIN BOIIPOC,
MPUBOAUT MPUMEPHI, B
OTBETE MPUCYTCTBYET
CBOOOHOE BIIaJICHUE
MOHOJIOTHYECKOU peYblo,
JIOTUYHOCTbH U
M0CJIe10BaTEIbHOCTD
orBeTa. OIHAKO
JIOITyCKaeTCsl HETOUHOCTh B
OTBETE.

CryneHToM J1aH OTBET,
CBU/JICTEIbCTBYIOIINN B
OCHOBHOM O 3HaHUHU
MIPOLIECCOB U3y4aeMOun
JTUCIUILIAHBI,
OTJINYAOLIHAICS
HEJO0CTaTOYHOU TITyOUHOM U
MIOJIHOTON PACKPBITHUS TEMBI,
3HAaHUEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEJIOCTATOYHBIM YMEHHEM
JlaBaTh apryMEHTHPOBAHHBIE
OTBETHI U IPUBOJAUTH
IIPUMEPBI, HEJOCTATOYHO
CBOOO/IHBIM BIIaJICHUEM
MOHOJIOTHYECKOMN PEYBIO,
JIOTUYHOCTBIO U
MIOCJIEZIOBATEIbHOCTBIO
OTBETA.




HeynoBneTBopuTtensHO
(ypoBeHb HE ChOPMUPOBaH)

CryneHTOM J1aH OTBET,
KOTOPBIN COAECPKUT P
CEPBhE3HBIX HETOYHOCTEM,
0OHapYKUBAIOIINN
HE3HaHUE NPOLIECCOB
M3y4aeMOH IPeIMETHOU
00J1aCTH, OTIINYAIOIIHHACS
HersryOOKHUM PacKphITUEM
TEMBI, HE3HAHHEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEYMEHHEM JaBaTh
apryMeHTHPOBaHHbIE
OTBETbHI, CJIA0bIM BJIaJICHUEM
MOHOJIOTHYECKON PEUBIO,
OTCYTCTBHEM JIOTUYHOCTH U
10CJIE10BATEIbHOCTH.
CryzneHT He criocoOeH
OTBETUTH HA BOIIPOCHI JAXKE
IIPY JOTIOJIHUTEIbHBIX
HaBOJIAIIMX BOIIPOCAax
IIPEIo1aBaTels.




Tabmmia 4.

OunenuBaHue NOAroTOBKHU pedeparon

4-6aipHas 1mKana (ypoBeHb
OCBOEHHSI)

Ilokazarenn

Kpurepuu

OTinyHO (TTOBBILLIEHHBIH
YPOBEHbD)

Xopormio (6a30BbIi ypOBEHB)

Y 10BJIETBOPUTEIILHO
(MOporoBbIif YPOBEHB)

- [lonHOTa M3N0XKEHUS
TEOPETUYECKOT0 MaTepuaa;
- [IpaBunbHOCTD W/WIH
apryMEHTHPOBAHHOCTD
W3JIOKCHUS
(mocnenoBaTeIbHOCTh
NEHCTBUH),

- CaMOCTOSTETBHOCTD
OTBETA;

- KynbTypa peun.

BbINOSIHEHbI BCE TpeboBaHNs
K HanncaHuto n 3awuTte
pedeparta: o6o3HaveHa
npobnema n o6ocHoBaHa

€€ aKkTyanbHOCTb, caenaH
KpaTKuii aHanm3 pasnmnyHbIX
TOYEK 3peHNs Ha
paccmaTpvBaemMyto
npobnemy n NOrnmyHoO
n3noxeHa cobcTBeHHas
no3nuus,

chopMynNupoBaHsbI

BblBOAbI, TEMa packpbITa
MOMHOCTbLIO, BblaepkaH
06bEM, cobnoaeHbl
TpeboBaHus K

BHeLHeMY 0DOPMIEHUIO,
AaHbl NpaBuIibHblE OTBETbI Ha
AOMONHUTENbHbIE BONPOCHI

OCHOBHbIe TpeboBaHMs K
pecepaTy u ero sawmre
BbIMOMHEHbI, HO MPU 3TOM
JonyLeHbl Heao4éTsl. B
YaCTHOCTU, UMEKTCH
HETOYHOCTW B U3NOXEHUN
mMaTepuana; oTCyTCTByeT
noruyeckas
nocnegoBaTesnibHOCTb B
CYXXOEHUsIX; He BblaepkaH
001LEM pedrepaTa; MMeroTCS
ynyLweHns B 0pOpMIEHNI; Ha
AOMONHUTENbHbIE BONPOCHI
npu 3awmTe AaHbl HENOSHbIE

OTBEThbI

NMEIOTCS CYLLECTBEHHbIe
oTCTynneHusa ot TpebosaHmn
K pedbepupoBaHuio. B
4YaCTHOCTU: Tema OCBeLleHa
N1Wb

YaCTUYHO; AOMYLLEHbI
dhakTnyeckme owmnodku B
cogepxaHuu pedeparta

Unn Npu OTBETE Ha
OOMONHUTENbHbIE BONPOCHI;
BO BpeMS 3aLUUTbI




OTCYTCTBYET BbIBOA

HeynoBnerBopuTenbHO Tema pedepaTa He

Y.

(ypoBeHb He chopMHPOBaAH) packpbiTa, 06HapymBaeTcst
CyLLIECTBEHHOE

HenoHnmaHue npobnemsol

Ta0mnuia 5.

OnennBanue OTBETA Ha 3a4eTe

Onenka | XapakTepUCTHKa TpeOOBaHUI K pe3ysbTaTaM aTTecTaluu B popme 3auera

«3a4TeHO» TeopeTrueckoe copep)aHue Kypca OCBOCHO MOJTHOCTHIO 0€3 MTPOOeIOB WK B
IIEJIOM, WJT OOJIbINEH 9acThi0, HEOOXOUMBIC TPAKTHUECKHUE HABBIKK PaOOThI
C OCBOCHHBIM MaTepuaaoM C(HOPMHUPOBAHBI I B OCHOBHOM C(hOPMHUPOBAHBI,
BCE€ WJIM OOJIBITMHCTBO MPEyCMOTPEHHBIX pabouei MporpaMMoi yueOHbIX
3a/IaHUI BBITTOJTHEHBI, OT/ACJbHBIE U3 BBHITIOJIHEHHBIX 3aJJaHUN COIEepKAT
OIITNOKH.

«He 3auteno» | Teopermdeckoe comepikaHue Kypca OCBOCHO YaCTUYHO, HEOOXOAMMBIC
HaBBIKH pa0OTHI HE CHOPMHUPOBAHBI WM CPOPMUPOBAHBI OTACITHHBIC U3 HHX,
OOJILIITMHCTBO MPEyCMOTPEHHBIX pabouell yaeOHOH TporpaMMoit 3a1aHuil He
BBITIOJTHEHO MO0 BBITIOJIIHEHO € TPyObIMH OMIMOKaMH, Ka4eCTBO UX
BBITIOJTHEHUSI OLIEHEHO YHCIIOM 0aslyioB, OJM3KUM K MUHUMYMY.

TaoOnuma 6.

OuneHuBaHue 0TBETA HA DK3aMeHe

Onenka XapakTepucTrka TpeOOBaHUH K pe3ylbTaTaM aTTecTaluu B hopme
sK3aMeHa




«OTIN4HOY

Teopernueckoe copep:kaHMe Kypca OCBOEHO IIOJIHOCTBIO — 0Oe3
npo0esoB, CHUCTEMHO U TJIyOOKO, HEOOXOAMMBIE MPAKTUYECKHE HaBBIKH
paboThI C OCBOGHHBIM MaTepUaIoM c(hOPMHUPOBAHBI, BCE MPEyCMOTPEHHbIE
paboueii yuebHOI porpaMMoii yueOHbIe 3a/1aHHsI BBIIIOJHEHBI O€3yNpeyuHo,
KayecTBO MX BBINOJHEHHUS OICHEHO YHUCIOM OayjioB, ONU3KUM K
MaKCUMYMYy.




«Xoponio»

Teopernueckoe coxepaxaHue Kypca OCBOEHO B LieJIoM 0e3 mpoOelos,
HE00XO0/IMMbIE TIPAKTUYECKHUE HABBIKM PAaObOTHI C OCBOGHHBIM MaTEpUaJIOM B
OCHOBHOM  C(OPMHPOBAHBI,  MpPEIYyCMOTpPEHHblE  pabouell  yuyeOHOI
porpaMMoil yueOHbIe 3aJaHHs BBINOJIHEHBI C OTJACIbHBIMUA HETOUYHOCTSIMH,
Ka4yeCcTBO BBITIOJHEHUSI OOJIBLIIMHCTBA 33/1aHUI OIICHEHO YHCIOM O0aJlioB,
OJM3KUM K MAaKCUMYyMY.

«Y IOBJIETBOPUT
€JILHOY

Teoperuueckoe copepkaHue Kypca OCBOCHO OOJbILICH 4YacTbio, HO
npobenasl  HE  HOCAT  CYLIECTBEHHOTO  XapakTepa, HEoO0XOAHUMBIe
NPAaKTUYECKHE HABBIKU PAaOOTHI C OCBOCHHBIM MAaTE€pPHajJOM B OCHOBHOM
copMHpOBaHbI, OOJNBIIMHCTBO MPEIyCMOTPEHHBIX paboueil ydeOHOM
pOrpaMMoil Y4eOHBIX 3a/laHUi BBITIOJIHEHBI, OT/ICJIbHBIE U3 BHITIOJTHEHHBIX
3aJJaHU# cofiepKaT OIIUOKH.

«HeynoBnersop
UTEIILHO»

Teoperudeckoe copepkaHie Kypca OCBOSHO YaCTUYHO, HEOOXOAUMBIC
HaBBIKH PabOTHI He CHOPMHUPOBAHBI HITH C(POPMUPOBAHBI OTICIBHBIC U3 HHUX,
OOJIBLIITMHCTBO MPETYCMOTPEHHBIX padodeil ydeOHOU MporpaMMoi yueOHBIX
3aJJaHU{ HE BBIMOJIHEHO JTMOO BBIOJHEHO C TPYOBIMHU OIMIMOKAMHU, Ka4€CTBO
WX BBITIOJIHEHHSI OIICHEHO YHCIIOM 0aJllioB, OJIM3KUM K MUHHMYMY .

Matepuanbl Aj1s IPOBe/leHUsI TEKYIIEro U MPOMeKyTOYHOI0 KOHTPOJISA 3HAHUI CTY/IeHTOB

Nk b=

BapuaHTbhl KOHTPOJIBbHBIX PadoT.

KonTpoasnas padora Ne 1.

Haittu HOJI (6188,4709).
Pa3jioxkuTh B HEMPEPHIBHYIO Ap00b B = 12,

92

Haiiti kaHoHHYECKOE pa3jiokeHue yncia 125!
Borauciuts B(R) u S(a), a =2800.
Haiitu ¢ (5040), u(147) u n(143).

KonTtpoubnas padora Ne 2.

1. Pewmwrts cpaBHenue 256x =179 (mod 337).
2. PemuTh cuctemy CpaBHEHUH
x =3(mod 8), x =11 (mod 20), x =1 (mod 15).

3. Pemmrts cpaBHeHuE 9x* +29x +62 = O (mod 64).

Kontpouabnas pabora Ne 3.

YKa3aTh YUCIIO PEILIECHUN CPAaBHEHUS:

a) x> = 5(mod 73),




0) x> = 3(mod 75),
b) x*=226(mod
563), 1) x* =
429(mod 563).

Kontpouabnas padora Ne 4.
1) oka3zatb, uto (4 n+ 15n-1) &= 9 ipu V n ¥ N;
2) Haittu HO/{ uuncen 529, 1541 u 1817.
3) Haiitu HOK uncen 684 u 3131.
4) [TpocThIM WM COCTaBHBIM SIBIsiETCS uncio 18977
5) C kakuM MokasaTesieM CTETIeHH BXOJUT 3 B KAaHOHMUYECKOe pasyiokeHue uncia 40! ?
KonTpoasnast padora Ne 5.
1) Pemuts cpaBuenue 14x=7 (mod 101).
2) Haiitu ocTtatok, nmosyuaemslii npu neinenun 53 117 na 11.
3) Haiitu aBy3HauHOE YMCII0, CpaBHUMOE C 2 110 MoayisiM 3 u 7 u ¢ (-2) o moaymio 11.
4) Pemnth B nenbix yucnax: 53x+ 17y=25
5) Jloka3aTb, yto (2 5n-1) &= 31 npu V n EN.
Bomnpocsl k 3k3aMeHy:

HampaBnennbie oTpe3ku 1 BeKTOphI. CII0KEHUE M BEIYUTAHUE BEKTOPOB.
YMHOKEHME BEKTOpA HA YMCIIO U €ro CBOWCTBA. Teopema O KOJUIMHEAPHBIX
BEKTOpax.

3. JIuHeiHo 3aBUCHUMBbIE CUCTEMBI BEKTOPOB U UX CBOMCTBA. Paznoxenue
BEKTOpA MJIOCKOCTH 1O BeKTOopaM Oasuca. Teopema 0 KOMITTTaHAPHBIX
BEKTOpax.

4. Pa3znoxeHue BEKTOpa MPOCTPAHCTBA IO BEKTOpaM Oaszuca.

N —

5. JluneiiHble onepanyy HaJ BEKTOPaMU B KOOPIMHATAX.

6. ®opmynbl nepexoaa oT ofgHoro 0asuca K apyromy. CBoHCTBa MaTpUIlbI
nepexoaa.

7. OpueHTalus MI0CKOCTH U MPOCTPAHCTBA U €€ CBOMCTBA.

8. OpueHTHpPOBaHHBIE YTkl HA TIOCKOCTH U UX CBOMCTBA.

9. CkansipHoe mpou3BeJeHUE BEKTOPOB U €r0 CBOMCTBA.

10. BekTopHOE NMpOU3BEEHNE BEKTOPOB U €r0 CBOMCTBA.

11. CmemanHOE pOU3BEEHNE BEKTOPOB U €r0 CBOWCTBA.

12. ApdunHbIEe U TPAMOYTOJIbHBIE TEKAPTOBBI KOOPAUHATHI TOUEK Ha INIOCKOCTH
U B ripoctpaHcTse. [Ipocreimme 3aaa4n B KOOpAUHATAX.

13. YpaBuenue npsamoii B adhGUHHON crucTeMe KOOPANHAT Ha IIOCKOCTH.
O01ee ypaBHEHUE TPSMOIA.

14. B3anmHoO€e pacnoyioKeHUe IPsIMbIX Ha TIOCKOCTH.

15. 'eomeTpuuecKkuii CMbICII TMHEWHOTO HEPABEHCTBA C IBYMsI HEU3BECTHBIMM.

16. Yron mexay npsiMbIMU U PACCTOSIHUE OT TOYKH JI0 IPSMON Ha MIIOCKOCTH.

17. YpaBHEeHHUE TIIOCKOCTH B MPOCTPAHCTBE B apUHHOIN cucTEMe KOOpPIHHAT.
OO11ee ypaBHEHUE IIOCKOCTH B TPOCTPAHCTBE.



18.

19.
20.
21.
22.

23.
24.
25.
26.

27.

28.
29.
30.
31.
32.
33.
34.

B3auMHOe pacronokeHue ABYX IUIOCKOCTEH B MPOCTPAHCTBE. I'eoMeTpudeckuit
CMBICJI JINHEHTHOT'O HEPABEHCTBA C TPEMsI HEM3BECTHBIMHU.
Y101 MeXy IMIOCKOCTSIMU M PaCCTOSIHUE OT TOYKHU JI0 TUIOCKOCTH B MPOCTPAHCTBE.
OO0ume, napaMeTprUuecKue 1 KAHOHUYECKHE YPAaBHEHHS MTPSIMOil B IPOCTPAHCTBE.
B3aumnble pacnionoxeHus NpsMON U INIOCKOCTH B IPOCTPAHCTBE, ABYX NPSMBIX.

Yrom Mexay NpsMOM M IUIOCKOCTBIO B IIPOCTPAHCTBE, MEXKIY IBYMs IPSIMBIMHU.
@opMyibl I BBIYMCICHHUS PACCTOSHUM OT TOYKM 1O HPSAMOM U MEXKAY IABYyMs

MPSIMBIMU B IPOCTPAHCTBE.
DJUINIIC ¥ €T0 CBOMCTBA.

['unepbona u ee cBONCTBA.

[Tapa6ona u ee cBoiicTBa. [lossipHble ypaBHEHHsI KPUBBIX BTOPOTO MOPSIKA.
VYipouieHre ypaBHEHHsI KpUBOW BTOPOTO IMOPSIKA ¢ MOMOLIBIO MOBOPOTA
CUCTEMBI KOOpAMHAT.

Yopouenue  ypaBHEHHS ~ KPUBOM  BTOPOro  IOpSAKA € IOMOIIBIO
napauIesIbHOTO MepeHoca CUcTeMbl koopauHat. Kiaccuduxanms 3Tux KpuBbIX.
ACUMIOTOTHYECKUE HAIIPABIIEHUS KPUBOM BTOPOTO MOpSAKA.

LleHTpHI 1 KacaTelIbHbIE KPUBBIX BTOPOTO MOPSIKA.

JlnameTpsl U conpsiKEHHbIE AMAMETPBI KPUBOM BTOPOTO MOpsiAKa.
[HunuHapuyeckne 1 KOHUYECKHE MTOBEPXHOCTU B ITPOCTPAHCTBE.

IToBepxHOCTH BpallleHUs1 B IPOCTPAHCTBE.

DJUTUTICOUIBI ¥ TUTIEPOOJIONIBI U UX CBOWCTBA.

[Tapaboonabl ¥ UX CBOMCTBA.



Caejlennsi 00 yTBep:KJAeHHMH NPOrpaMMbl HA OuYepelHOil Y4eOHBbIi ToJd M perucTpauuu
N3MEeHeHu |

YueOHsblii Pemenne Buecennnie n3MeHeHHs IToamuce 3aB.

TOJI Kadeapel kadenpoii
(Ne mporokona, nara)
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