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1. e ocBOEHMS TMCUMIIMHBI

[lenp Kypca aHaJIUTUYECKON TIE€OMETPUM COCTOMT B OCBOCHUM TEOPETHUYECKUX IOJOKEHUU U
MaTeMaTUYECKOTr0 anrapara OCHOB aHATUTUYECKON Nr€OMETPUH, UMEIOLIMX MPHUIIOKEHUS IPU  PELICHUU
MPHUKJIATHBIX 33]1a4, BCTPEUAIONIUXCS TIPU aHaIH3e OONBIINX MacCMBOB HH(pOpManu B HHPOPMATHKE,

9KOHOMMKE, CONOJIOTHUHU, TCXHUYCCKOM MOHUTOPHUHIC U JPYTI'UX UCCICAOBAHUAX.

Ilepeyens mpogecCHOHAIBHBIX CTAHJAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKIMI M TPYIOBBIX
(yHknmii, CoOoTBeTCTBYIOIIMX NPO(ecCHOHATBHOI 1eSITeJIbHOCTH BbINTYCKHUKOB

HaumenoBanue noKkymMeHTa Kon HawmmenoBanune 6a30B0# IpymIibl, JODKHOCTH
(mpodeccnn) WK CIIETHATEHOCTH
OK3 2320 [IpemogaBatenu B cpeAHEN KOS
2340 [IpemogaBareny B CUCTEME CITEITHATIEHOTO
o0pa3zoBaHus
Kon u O000menHbIe TPY10BbIe PyHKIUH Tpynosbie pyHkmmu
HaUMeHOBaHHe Kon HaumenoBanue YposeHn HaumenoBanne Kon YposeHn
npogeccuoHaJIbLH KBaJIM(uKa (moayposen
oro 11701 b)
cTaHgapra KBAJTH(UKA
UH

01.001 Ilemaror Ilemarornueckas Oo6wenenaroruuec| A/01.6
(memaroruueckas NI TEIILHOCTD 10 Kast QyHKIUS. 6
JeSITEIIBHOCTD B MPOCKTHUPOBAHHIO U OO0yueHue
JIOIIIKOJIEHOM, peazanuu BocnurarensHas AJ02.6
Ha4aJIbHOM 00pa3oBaTeIHHOTO JIESITEITBHOCTD 6
00111EM, A | mpomecca
OCHOBHOM 00IIIEM, 00pa3oBaTeIbHBIX 6
cpemHeM o01eM OpTaHM3AIHAX PasBuBaromas A/03.6
00pa3oBaHUN) JIOLIKOJIBHOTO, JIESITeTLHOCTh
(BocIIMTaTEND, Ha4aJILHOI0 OOIIETO, 6
YUUTEIh) OCHOBHOTO 00111€TO,

cpeaHero o0Iero

obpa3oBaHus

Ilegaroruueckas Ilenaroruueckast

JEeSITeTBbHOCTD TI0 JESATEILHOCTB 110

MPOEKTUPOBAHUIO U peanu3anyu

g | Ppeamsauuu 6 [porpamMm B/03.6 6

OCHOBHBIX OCHOBHOTO H

00111e00pa3oBaTenbHbIX CpenHero

nporpamMm o011ero

o0OpazoBaHus




Mecto qrucuuninnbl B cTpykrype OIIOII 6akanaBpuara

I[I/ICHI/IHJ'H/IHa «AHamuTUUECKAas reoMETpus» OTHOCHUTCA K 0a30BOM vacTu HpO(l)eCCI/IOHaJ'II)HOFO

OUKJIa MaTEMaTHYCCKNX U €CTCCTBCHHOHAYYHBIX JUCHUIIINH.

OcBoenne JUCHUIINIMHBI «QHAJIUTHYCCKasA I'COMETPUS) OIIHNPACTCA Ha HpOfII[CHHI:IC pa3acinl

MKOJBHOI'0 KypCa MAaTEMAaTHUKH W ABJIACTCA HCO6XO,HHMOﬁ OCHOBOM AJI MOCJICAYIOMICTO HU3Y4YCHUS

JUCHUITIINH 0a3oBoi U BapHaTHBHOﬁ qaCTu HpO(beCCI/IOHaJ'IBHOFO OHUKJIA.

3. Pe3yabTaThl 0CBOEHUSI I CUUILIMHBI (MOYJIs1) AHAJTUTHYECKAS TeOMeTpHs
[Tpouecc wu3ydeHus IUCHMIUIMHBI HaMpaBieH Ha (OPMUPOBAHHME SJIEMEHTOB CIIEIYIOIINUX
komretreHiuit B coorBerctBru ¢ ®I'OC BO no nanHOMy HampaBJIeHUIO:

ob1mue GopMbI U 3aKO0-
HOMEPHOCTH OTAEIIbHOMN
peaMeTHOM obaacTu

Kox HanmenoBanue WNHnukaTop TOCTHIKEHUS KOMIIECTCHIIMH
KOMIIETEH- KOMIIETEHIINHU (3aKperuUIeHHBIH 32 TUCIUILTIHON )
145071
OIIK-3 | Cmocoben ucnons3oBath B | OIIK 3.1: 3HaeT OCHOBHBIC HANIPABJICHUS U
Ie1aroruyecKom Mpo0JIeMaTUKy COBPEMEHHOM MaTeMaTHKU
JIEATEIIbHOCTH Hay4YHbIE OIIK 3.2: VYwmeer pemiaTh UCCIEI0BATEIHLCKUE Ma-
3HaHUA B c(hepe MAaTeMAaTUKH | TEMaTHYECKHE 33]]a4d Ha OCHOBE KOHCTPYHPOBAHUS
1 UHPOPMATUKH HOBBIX HJTU PEKOHCTPYKITUH YK€ U3BECTHBIX CIIOCOOOB H
MIPUEMOB
OIIK 3.3: Bmageer MeTromaMyu MaTeMaTHIECKHAX
HUCCIEI0BaHUIM
[1K-1 CrniocoGeH omnpenenuThb [IK-1.1: 3naer 0cOOEHHOCTH COBPEMEHHOT0 ATana

pa3BUTHs 00pa30BaHUs B MHUPE, ATAITBI PAa3BUTHS
MaTeMaTuKu.

IIK-1.2: Ymeer  cHUCTEMHO aHAJIU3UPOBATh
MH(OPMAIINIO, CONIOCTABIIATD, 1€1aTh BBIBOBI

I1K-1.3: Bnaneer coBpeMEHHBIMH METOJJaMH,
METO0JIOTHEN HAyYHO-UCCIIEIOBATEIbCKON 1EATEIBHOCTH
B 00JIACTH MaTEMAaTUKH, IEMOHCTPUPYET TOHUMAaHUE
o01Ieli CTPYKTYpbI TaHHOH TUCIIUITIIHHEI.




4. CTpyKTypa M cofep:KaHWe TMCUMILTHHBI (MOAYJ/Is1) AHAJIMTHYECKAS TeOMeTPHUs

4.1. CTpyKTypa AUCHHUILINHBI (MOIYJIsI)

OO0mmas Tpy10€MKOCTh IUCIUILIMHBI COCTABIIACT 6 3a4eTHBIX eANHUIL, 216 JacoB.

Buj yueOHo# padoThI

Bcero

IMopsiaxoBkIil HOMep cemecTpa

1

OO01mas TpyI0eMKOCTh TUCIUILTUHBI BCETO (B 3.€.), B TOM
YHUCIIE:

53.e.

Kypcosoii mpoekT (pabota)

HE MPEeyCMOTPEHO

AyIUTOPHBIC 3aHSITHS BCETO
(B akaj. 9acax), B TOM YHCIIC:

68

68

Jlexn

36

36

HpaKTI/I‘{eCKI/IC 3aHATHA, CCMUHAPDI

32

32

JlaGoparopHsie pabOThI

CaMocTosTenbHas paboTta Bcero (B akajl. yacax), B TOM YHCIIC:

85

85

KCP

DK3aMeH

O01mas TpyI0eMKOCTh TUCIIATUTNHBI

180

180

HanmenoBanue
pa3aernoB U TeM

Buner yaeOHOI pabOTHI, BKITIOYAs
CaMOCTOATEIBbHYIO pabOTy CTYJCHTOB U
TPYIOEMKOCTS (B Yacax)

DOpMBI TEKYIIETO KOHTPOJIA
yCIIEBa€MOCTH (I10 HEJEISIM

aTTeCT

JIMCUUTUTAHBI (MOJTYJIsT) AynuropHas padora

CamocTosTelbHas

pabora

cemectpa). DOPMBI TPOMEXKYT.

ceMecTp
BCEro

JIEKIHH

[paxT. 3aHsaTHSA
JlaGopar. 3aHsaTHsA

Jp.BUbI KOHTAK. pad.

Bcero

Kypcos. pabd(.mpoekr)

HOHFOTOBK& K OK3.

Jpyrue Bupl

[MpoBepka kKoHTp.pab
ITpoBepka pedepara

CobGecenoBanue
Konoksuym
[IpoBepka TecToB
[IpoBepka acce u

Kypcogast pabota

SN

Pa3gen 1. KoopanHatel Ha 2
NPSIMOii U IJIOCKOCTH.

00}

11

Ocs u orpesku ocu. Koopaunater
Ha npsiMoi. YucnoBas ock.
JlexapToBbI IPSIMOYTOJIbHBIE
KOOPAMHATHI Ha IIOCKOCTH.
[TonsTHE O NEKAPTOBBIX
KOCOYTOJIFHBIX KOOPJMHATAX.
[TonspHbIE KOOPAMHATEI.
A¢duHHBIE 1 IPIMOYTOJIEHBIE
JIeKapTOBBI KOOPIMHATHI TOYEK Ha
IUTOCKOCTH U B IPOCTPAHCTBE.
[Ipocreiimue 3anauun
AQHAJIUTHYECKON FEOMETPHUH.
VYpaBHeHUsI TUHUN U
nosepxHocteil. [TonsipHsie
KOOPAMHATHI TOYEK IIOCKOCTH.

Pazgen 2. Ilpocreiimue 3axauu 2 | 4
AHAJIMTHYECKO# reoMeTPHH Ha
MJI0CKOCTH.

21

IIpoexums otpeska. Pacctosiaue
MEXy IBYMS TOUKAMHU.
Boruncnenue momaau




TpeyrojbHUKa. JlejeHue oTpe3ka
B JIaHHOM OTHOIICHHH.
[Ipeobpa3oBaHue IEeKapTOBBIX
KOOpAHHAT( P NapauleIbHOM
CIBUrE OCEH, IPU IIOBOPOTE OCEH,
IIpY U3MEHEHUH Havasa
KOOPAWHAT U IIOBOPOTE OCeit).

Paznen 3. YpaBHeHHe JUHUN.

31

Ilonsatue ypaBHEHUs JTUHUU.
IIpumeps! 3anaHus TUHUN IIPU
IOMOIIM ypaBHeHuH. [Ipumepsl
BBIBOJIa YPAaBHEHUH 3apaHee
IAHHBIX JIMHAN. 3a1a4da o
MEePEeCeUYeHNH ABYX JTMHUM.
[TapameTpuueckue ypaBHEHUS
JTMHUH. AnreOpandecKye JINHAN.

Pa3gen 4. Jlunum nepBoro
NnopsiIKA.

41

YTr10Boit KO3 PHUITHEHT.
VYpaBHeHMe NpsMOH C yTIOBBIM
kodpdunreHToM. Brrancienne
yIia MEXIY ABYMS NMPSIMBIMH.
VYcnoBus napamienbHOCTH U
MEPIECHANKYIIPHOCTH ABYX
npsMeIX. [Ipsmast kak TUHUS
nepsoro nopsaaka. Ob6imee
ypaBHeHue npsimoid. Hemonnoe
ypaBHEHHE NIEPBOI CTETICHH.
VYpaBHEHME NPSAMOIL «B OTPE3KAX».
COBMECTHOE HCCIIEIOBAHHUE
YpaBHEHHH /IBYX MPSIMBIX.
HopmanbeHoe ypaBHEHUE IPIMOM.
3a/iaua BEIYMCIICHHS pACCTOSIHUA OT
TOYKH JI0 IPSIMOM. YpaBHEHME
IIy4Ka [PSIMBIX. Y paBHEHUE
psiMoii B adpuHHOM cucTeme
KoopauHat. ['eomerpuueckuit
CMBICIT INHEHTHOTO HEPABEHCTBA C
JIByMS] HEU3BECTHBIMHU. Y paBHEHHUE
MPsIMO B IPSIMOYTOJIbHOM
JICKapTOBOH CHCTEME KOOPANHAT.

Pa3nen 5. 'eomeTpuueckne
CBOJCTBA JUHUII BTOPOro
nopsiika ( KpMBbIE BTOPOIo
NopsAKA).

10

51

Onnunc. OnpeneiaeHue UIUICca U
BBIBOJI €r0 KAHOHHUYECKOTO
ypaBHeHust. MccrenoBanue popmbl
aJIMTICa. DKCIEHTPUCUTET
anutica. ParinoHanbpHbIe
BbIpOKEHUS (POKATIBHBIX PAINYCOB
amunca. [Toctpoenue amumca mo
ToukaMm. [TapameTpuueckue
YpaBHEHHUSI AJUIUIICA. DIUTHATIC KaK
MIPOEKIUSI OKPYKHOCTH Ha
IJIOCKOCTh. DJUTUIC KaK CCUCHHE
Kpymiioro mwimaapa. ['unepbona.
OmnpenencHue rumnepOoIIbl U BEIBOJ
€€ KaHOHMYECKOTO YpaBHEHHUS.
Hccnenosanne GopMbl runepOosbL.
JlMupeKTpuCHI iunIca u




runep6osl. [Tapa6ooa. Ionsipabie
ypaBHEHHS KPUBBIX BTOPOTO
nopsiaka. IIpuseneHue xpuso
BTOPOTO HNOPSIIKA K
KaHOHUYECKOMY BUJY.
ACUMNTOTHYECKHE HaNpaBJICHUS
KpUBO BTOporo nopsiaka. Llentp,
KacaTeIbHbIE U JUaMETPBI KPUBON
BTOPOT'O MOPS/IKA.

Paspnen 6. Hexkotopsie
npocreiiliye 3aga4yu
aHAJTUTUYECKOI reoMeTpHuu B
NMPOCTPaHCTBE.

10

6.1

JlexapToBBI IPSIMOYTOJIbHBIE
KOOpPJUHATHI B IPOCTPAHCTBE.
[TonsiTrie cBOOOIHOTO BEKTOPA.
IIpoekuuu BeKTOpa Ha OCh.
IIpoekuuu BeKTOpa Ha OCH
koopauHat. Hanpasisttonye
KOCHHYCHI. PaccTosiHrE MEXTY
JBYMs ToukaMu. [leneHne oTpeska
B JAHHOM OTHOLICHUH.

Pa3gen 7. JinHelinble onepanuu
HaJl BEKTOPaMH.

10

7.1

OrnpeneneHue JTUHEHHBIX
omnepalnuii 1 OCHOBHbBIE CBOMCTBA
JIMHENHBIX onepanuil. PazHocTs
BeKTOpOB. BekTopsl. CioxeHue u
BbIYUTAHUC BEKTOPOB. VYMHOXKEHHE
BEKTOpa Ha uucio. JInneiHas
3aBHCHMOCTH BEKTOPOB.
KoopauHaTel BEKTOPOB Ha
TUTOCKOCTH U B TIPOCTPAHCTBE.
OpueHTanus MIOCKOCTH U
npoctpancTBa. OCHOBHBIE TEOPEMBI
o npoekuusx. Paznoxenue
BEKTOPOB Ha KOMIIOHCHTEI.
CkanspHoe Mpou3BeICHNE
BEKTOPOB U €T0 OCHOBHBIE
CBOWCTBa. BripaxkeHHe CKaIsIpHOTO
MIPOU3BENICHUS UePE3 KOOPIUHATHI
MEPEMHOKAEMBIX BEKTOPOB.
BekTopHoe u cMemaHHOE
MIPOU3BEJCHUE BEKTOPOB.

Paznen 8. YpaBHenue
MOBEPXHOCTH M YPaBHEHHUSI
JIMHUH.

8.1

YpaBHEHME TOBEPXHOCTH.
YpaBHeHHe TUHUM. 3a/1a4a O
MepPECeYCHUH TPEX TOBEPXHOCTEM.
YpaBHEeHHE HUIUHIPUYECKON
MOBEPXHOCTH ¢ 00Pa3YIOIINMU,
napajuieIbHBIMU OJTHOM U3
KOOPJAMHATHBIX OCEil.
AnrebpanyuecKkue MOBEPXHOCTH.

Pasznen 9. IlitockocTh KaK
TMOBEPXHOCTh MEPBOro MOPsiAKA.
IIpsmasi B mnpocTpaHCcTBe

10

9.1

IInockocTh Kak TMOBCPXHOCTb




nepBoro nopsjaka. Hemonnsie
ypaBHEHHUS IIOCKOCTEIN.
YpaBHEHUs MJIOCKOCTHU «B
oTpe3kax». HopmansHoe
ypaBHEHHME III0CKOCTH. PaccTosiHue
OT TOYKH JI0 IUIOCKOCTH.
YpaBHEHUS NPAMOIL.
Hampasnsitomnii BEKTOp NpsIMOM.
Kanonunueckue ypaBHEHUS MIPSIMOU.
[TapameTpudeckue ypaBHEHUs
npsmoid. Hekoropslie
JIOTIOJTHUTEbHBIE MPEATIOKEHUS 1
IpUMEpBL. Y paBHEHUE IIJIOCKOCTH B
npoctpaHcTBe B appuHHOM
CUCTEME KOOPJIUHAT. Y paBHEHUE
IUTOCKOCTH B IIPOCTPAHCTBE B
MPSIMOYTOJIBHOM J1€KapTOBOU
cHCTeMe KOOpAMHAT. Y paBHEHHE
IPsIMOI B IPOCTPAHCTBE B
apUHHON cucTeMe KOOPIUHAT.
YpaBHEHHE NIPSMOI B
MPOCTPAHCTBE B MPSIMOYTOJILHOM
JIEKapTOBOI CHCTEME KOOPINHAT.

Paznen 10. IToBepxHocTH 4 |6 10
BTOPOTO MOPSIAKA

10.1 |Meron ceuenuit. [funuuapuyeckue

¥ KOHUYECKUE TIOBEPXHOCTH.

IToBepxHOCTH BpallleHHUs.

ONIUIICOUBI ¥ TUIEPOOJION B

[MapaGomonmpr.

OO0mas Tpy10eMKOCTh, B 4acax 1 180 {36 32| - |- |8]- ITpomexxyTouHast aTTecTalMs

®opma
3auer

3auer ¢ OLEHKOI

OK3aMeH

4.2. ConepxaHue TUCHUTLIMHBI (MOTYJIs1)

Paspnen 1. KoopauHaTsl Ha NpPAMOi ¥ IJIOCKOCTH.

Tema 1.1. Ocp u orpe3ku ocu. Koopaunatel Ha mnpsmoin. YucioBas ocbk. JlexkapToBbl
MPSMOYTOJIbHBIE KOOPAMHATHI Ha TIUIOCKOCTU. [loHSTHE O JAEKapTOBBIX KOCOYTOJBHBIX
koopauHartax. [lonsipusie koopauHaThl. A(PUHHBIE U TPSIMOYTOJBHBIE JTEKAPTOBBI KOOPIUHATHI
TOYEK Ha IUIOCKOCTHM M B MpocTpaHcTBe. [IpocTeiimme 3agaur aHAIMTUYECKOW TE€OMETPHUU.
YpaBHeHus1 IMHUEI U TOBEpXHOCTEN. [1oJsIpHbIE KOOPAMHATHI TOYEK IIOCKOCTH.

Paznen 2. [Ipocreiimmue 3a1a4n aHATNTHYECKON reOMeTPUH HA MJIOCKOCTH.
Tema 2.1. IIpoekuus orpeska. PaccrosiHue Mexay 1ByMs ToukaMu. Beruuciienue miomaam
TpeyrojibHUKA. [leneHne oTpe3ka B JaHHOM oTHouIeHuu. [IpeoOpazoBaHme 1eKapTOBBIX

KOOpAUHAT( MPH MapajuieIbHOM CABUIE OCEH, PH MOBOPOTE OCEH, MPH U3MEHEHUH Havaa
KOOpAMHAT U IOBOPOTE OCEN).

Pa3znen 3. YpaBHeHue JTMHUM.




Tewma 3.1. [TonsiTue ypaBHeHust TuHUMA. [IpuMeps! 3a1aHus JTMHUN TIPHU ITOMOIIM YPaBHEHH.
[IpumMepsl BbIBO/IA YpAaBHEHUI 3apaHee JaHHbBIX JIMHUNA. 3a7ja4a O MePEeCCYCHUHU JIBYX JTUHUM.
[TapameTpuueckue ypaBHEHUs TUHUH. AJTreOpanyecKue JIMHUM.

Pasnen 4. Jlunuu nepBoro nopsiaka.

Tema 4.1. VYrnoBoit koddduimeHt. YpaBHEHHE MNPSAMOH C YIJIOBBIM KO3 PHUITUEHTOM.
Brruucnenue yria Mexay AByMs IPSMBIMH. Y CIOBUS NApAJIIEIbHOCTH U IEPIIEHAUKYIIIPHOCTH
nByXx npsmbiX. [Ipsimast kak nunusa nepBoro nopsaka. OOmiee ypaBHeHue npsmoi. Hemomnoe
ypaBHEHUE TIEPBOM CTENEHU. YpaBHEHUE NPSIMOM «B oTpe3kax». COBMECTHOE HUCCIIEIOBAHHE
ypaBHEHUH IBYX NpsmbIx. HopManeHOe ypaBHeHUE IpsMOil. 3aaya BEIYUCIECHUS PACCTOSHUS OT
TOYKH 1O TMpsIMOH. YpaBHEHHE Ny4yKa NpAMBIX. YpaBHEHHE MpsMOd B aduHHON cucTeMe
KOOpJIMHAT. ['€OMETpUYECKHil CMBICI JIMHEMHOTO HEPABEHCTBA C JIByMs HEU3BECTHBIMM.
YpaBHEHHE NIPAMOH B IPAMOYTOJIBHOW IEKAPTOBOM CUCTEME KOOPAUHAT.

Paznen 5. 'eomeTpuyeckne cBOMCTBA JIMHHIT BTOPOro nopsiika ( KpuBbie BTOPOTo
MOPAIKA).

Tema 5.1. Dnnunc. OnpezeneHue >JUIHIICA U BBIBOJ €r0 KAHOHMYECKOTO YPaBHEHHUS.
Hccnenoanue Gpopmbl dIUca. DKCIEHTPUCUTET dTuIca. PalinoHanbHbIe BRIPayKEHUS
¢doxanbHbIX pannycos uuinca. [locrpoenune 3miunca no Toukam. [lapamerpuyeckue ypaBHEHUs
AIIIUIICA. DIUIMIIC KaK IMPOEKIUs OKPYKHOCTH Ha MJIOCKOCTh. DJUIUIIC KaK CEYEHHUE KPYTJIOro
nunuHApa. ['unepOona. Onpesenenre rurnepoobl U BHIBOJ] €€ KAHOHUYECKOTO YPaBHEHUS.
Uccnenoanue dhopmbl runepoosl. Jupextpucs aurnca u runepoonsl. [lapadomna. [lonspasie
ypaBHEHHUS KPUBBIX BTOPOTO nopsiika. [IpuBeneHne KpruBoii BTOPOTo Mopsiika K KAHOHUYECKOMY
BUY. ACUMITOTUYECKUE HATIPABJICHHs KPUBOM BTOpPOTO mopsiika. LleHTp, kacaTenbHbIE U
JTUaMETPhI KPUBOW BTOPOTO MOPSIJIKA.

Pa3nen 6. HekoTopble npocTeiilne 3aJa4i aHATUTHYECKOI reOMeTPHH B IPOCTPAHCTBeE.

Tema 6.1. JlekapToBBI IPSIMOYTOJIbHBIE KOOPAUHATHI B MpocTpaHcTBe. [loHsATHE CBOOOIHOTO
BekTopa. IIpoexunn Bexropa Ha ock. [Ipoekuyn BekTopa Ha ocu KoopauHat. Hanpasmistomye
KOCUHYCHI. PaccTrosiHre Mexay AByMs ToukamH. JlesieHne oTpe3ka B JaHHOM OTHOIIEHHH.

Pa3nen 7. JInuneiiHble onepanuu HA/l BEKTOPaMH.

Tema 7.1. OmnpeneneHue JHMHEHWHBIX ONEpallMid M OCHOBHBIE CBOMCTBA JMHEWHBIX OIEpalvil.
Pasnocte BexkTOpoB. Bekropsl. CnokeHHE W BBIYMTAHME BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yucno. JIuHeiiHas 3aBUCMMOCTH BEKTOpOB. KoOpAMHATBI BEKTOpPOB Ha IUIOCKOCTH M B
npoctpaHcTBe. OpHeHTalUsl IIOCKOCTH M NMPOCTpaHCTBAa. OCHOBHBIE TEOPEMBI O NMPOECKIMSIX.
Pa3noxxeHne BEKTOPOB Ha KOMIOHEHTHI. CKaJIIpHOE NMPOU3BEACHUE BEKTOPOB M €r0 OCHOBHBIE
CBOMCTBA. BpIpakeHHe CKaJIsIpHOrO MPOU3BEICHUSI 4Yepe3 KOOPJAMHATHI IEPEMHOKAEMBIX
BEKTOPOB. BEKTOpHOE M CMELIaHHOE IIPOU3BEACHUE BEKTOPOB.

Pa3gen 8. YpaBHeHue NOBEPXHOCTH M YPABHEHHS JIMHUH.

Tema 8.1. YpaBHeHHE NOBEPXHOCTU. Y paBHEHUE JIMHUU. 3a7a4a O IEPECEUEHUH TPEX
MOBEpXHOCTEH. YpaBHEHHE HUIMHIPUUECKON MOBEPXHOCTH C 00pa3yoNIMMHU, TapauieIbHbIMU
OJIHOW M3 KOOPAMHATHBIX OCEH. ANreOpandecKue MOBEPXHOCTH.

Pa3neu 9. IliiockocTh KaKk NOBEPXHOCTH NepBOro nopsiaka. Ilpsimasi B npocTpaHcTBe
Tema 9.1. IInocKkOCTh Kak MOBEPXHOCTDH NIEPBOTo Nopsiaka. Hermonnbie ypaBHEHUS MITOCKOCTEM.
YpaBHEHUs INIOCKOCTHU «B OTpe3kax». HopmaibHOe ypaBHeHUE TUI0CKOCTH. PaccrosiHue oT



TOYKH JI0 IJIOCKOCTH. Y paBHEHHUs psiMoi. Hanpasisttomumii BekTop npsamoii. Kanonndeckue
ypaBHeHus npsimoi. ITapamerpuueckue ypaBHeHus npsimoi. HekoTopsle 1on0JIHUTEBHBIE
IPEUIOKEHHS U IPUMEPBI. Y paBHEHHE IUIOCKOCTH B IPOCTPAaHCTBE B ad(UHHOM cucTemMe
KOOPJAMHAT. Y paBHEHHUE IJIOCKOCTHU B IIPOCTPAHCTBE B IIPSIMOYT'OJIBHOW JIEKAPTOBOM CUCTEME
KOOpAMHAT. Y paBHEHHE NPSMOH B IPOCTPAHCTBE B apPUHHOM cucTeMe KOOpJMHAT. Y paBHEHUE
IIPSIMOM B IIPOCTPAHCTBE B NIPSIMOYTOJIBHOM I€KapTOBOM CUCTEME KOOPAMHAT.

Pa3jnen 10. IloBepxHOCTH BTOPOI0 MOPSiAKA

Tema 10.1. Meroxa ceuenumii. [{umuuapuueckiue ¥ KOHMYECKHUE TMOBEPXHOCTH. [loBepxHOCTH
BpallleHus. DIUTUIICOU B U THnepOonousl. [TapaGomonbr.

Tembl 1a0opaTopHbIX padoT (JIabopaTopHbIii IPAKTHKYM)

He npenycmotpens! yueOHbiM mmanom OOII

IIpumepHasi TeMaTHKA KypCcOBBIX padoT

He npenycmotpenst yueOupiM mmanom OOl



5.00pa3oBaTe/IbHbIE TEXHOJIOTHHI

AKTUBHBIC U UHTEPAKTUBHBIC (OPMBI: JIEKLIUH, TPAKTUYECKHUE 3aHATH, KOHTPOJIbHBIE paboThHI,
KOJUIOKBUYMBI, 3a4€ThI ¥ DK3aMEHBbI. B TeueHue ceMecTpoB CTyACHTHI PEIIAIOT 3aa4M, YKa3aHHbIC
IIPEOIAaBATEIIEM.

6. YueOHO-MeTOoAMUYECKOE ODecleyeHre CaMOCTOATEbLHON padoThl cTyaeHTOB. O1eHOYHbIe
cpeacTBa IJIsl TEKYLIEero KOHTPOJISI yCIeBAeMOCTH, IPOMEXKYTOYHOIl aTTecTallMd 10 HTOraM
OCBOCHMS THCIHUIIHHBI.

6.1. Ilnan caMoCTOSITEIbHOM PadOThI CTYJIEHTOB

Ne n/n HanmenoBanmue pa3aena (tembl) | Bua camocTosaTeIbHOM TpynoemkocTs (B
padoThI aKaJeMH4YeCKHX
yacax)

Paznenl | KoopauHaTbl Ha NpsSIMOM U
MJIOCKOCTH.

11 Ocb u oTpe3ku ocu. KoopauHatel | AyauTopHasi pabora 8
Ha npsiMoit. YucnoBast ocCh.
JlexapToBbI IPSIMOYTOJIbHBIE
KOOpPJMHATHI Ha MJIOCKOCTH.
[TonsiTHE O NEKAPTOBBIX
KOCOYTOJIbHBIX KOOpPAMHATAX.
[TonsipHble KOOPIUHATHI.
AddunHbIE U TPIMOYTOIBHBIE
JI€KAPTOBBI KOOPJIMHATHI TOUEK Ha
MIJIOCKOCTH U B IPOCTPAHCTBE.
[Ipocreiimme 3agaun
AHAIIMTUYECKON T€OMETPUU.
YpaBHEeHUs JIUHUI U
nosepxHocren. [lomspHbie
KOOpJAUHATHI TOYEK IIOCKOCTH.

Pa3zgen 2 | [Ipocreiiimme 3agaun
AHAJIMTHYECKOI reOMeTpUM HA
IJIOCKOCTH.

2.1 IIpoekuus orpeska. Paccrosinue Teoperuyeckunii Tect 8
MCXKAY ABYMs TOYKaMHU.
Brruncnenue miomanu
TpeyroibHUKa. /[enenue orpeska
B JaHHOM OTHONIICHHH.
[IpeobOpazoBanme 1eKapTOBBIX
KOOpAWHAT( TIPH MapaIeIbHOM
CABUTIE OCEH, ITPU IIOBOPOTE OCEH,
IIpY U3MEHEHUH Hadasa
KOOpJMHAT U IOBOPOTE OCEH).

Pazgen 3 | YpaBHeHue JTUHMM.




3.1

[lonsiTHe ypaBHEHUS JTMHUH.
[Tpumepsl 3aganus JUHUN TPU
noMouy ypaBsHeHuu. [Ipumepsr
BBIBOJIa YPAaBHEHHUI 3apaHee
NAHHBIX JIMHAHN. 3a7a4da o
[IEPECCYCHUH ABYX JIMHUM.
[Tapamerpuueckue ypaBHEHUS
TUHUHU. ANTe0pandecKue JTNHUH.

AynuTopHasi padora

Pasznea 4

JIMHMHU MepBOro NMOPsaAKA.

41

YrioBoi ko duiueHT.
YpaBHeHHE TPSMOU C yTIIOBBIM
kod(urmentom. Berauciienue
yrijia MeXAy JBYMs MPSMBIMHU.
VYcnoBus napajuieIbHOCTH U
MEPIEeHIUKYIISIPHOCTH JBYX
npsmbix. [Ipsmas kak TuHUSA
nepBoro nopsaaka. Ooduee
ypaBHeHuUe npsamoil. Hermonnoe
ypaBHEHUE NIEPBOI CTEIICHHU.
YpaBHEHHE NIPSIMOH «B
oTpe3kax». COBMECTHOE
HCCIIEA0BAHUE YPABHEHUM IBYX
npsMbIX. HopManeHOE ypaBHEHHE
IpsIMOM. 3a1a4a BbIYMCICHUS
paccTosHUSA OT TOUKH J0 IMPSAMOM.
YpaBHEHHE ITydKa NPSIMBIX.
VYpaBHeHue npsimoii B appuHHOIM
CHUCTEME KOOpJHUHAT.
I'eomeTpuyeckuii CMbICT
JIMHEWHOI'O HEPABEHCTBA C IBYMsI
HEU3BECTHHIMU. Y paBHEHHE
MIPSIMOM B IPSIMOYTOJIBHOM
JIEKapTOBOM CUCTEME KOOPIMHAT.

KonTpoasHnas padora

Paszgen 5

I'eomerpuyeckue cBOMCTBA
JIMHUH BTOPOIro MOpsiaKa
(KpHuBBIE BTOPOI0 MOPSIKA).

5.1

Onnunc. OnpeneneHue Uumnca
Y BBIBOJ] €70 KAHOHUYECKOTO
ypaBHeHus. MccnenoBanue
(hopmBI druHTICA.
DKCIEHTPUCUTET BJUTUIICA.
PaHI/IOHaJ'H)HI)Ie BBIpAXCHUSA
(hOKaTBHBIX PATUYCOB AILTUTICA.
[TocTpoenue rurca o TOUYKaMm.

AyautopHas padora




[TapameTpudeckue ypaBHEHUS
AIITUIICA. DJUIUIIC KaK MPOEKIINs
OKPY’KHOCTH Ha MJIOCKOCTb.
DJUIHTIC KaK CeYeHUE KPYTIIoro
umuHapa. ['unepbona.
Onpenenenue runepoosbl U
BBIBOJI €€ KAHOHUYECKOT O
ypaBHenus. MccnenoBanue
(dhopmbl rutiep6oIbl. JIUpeKkTprChl
AIUTUTICA U TUIEPOOJIBL.
[Tapa6omna. [Tonsipable ypaBHEHUS
KPUBBIX BTOPOTO MOpsAKa.
IIpuBenenue KpuBoOi BTOPOro
MOpSAJIKa K KAHOHUYECKOMY BHUJLY.
AcuMNTOTHYECKUE HAPABICHUS
KpHBOU BTOpOro nopsaka. Lientp,
KacaTelbHbIC U TUAMETPbI KPUBOM
BTOPOTO TOPSIZIKA.

Pa3nen 6

Hexoropsle npocreiimue
3a]a4H AHAJIUTHYECKOH
reoMeTpHH B IPOCTPAHCTBeE.

6.1

JlexapTOBBI IPSMOYTOJIbHBIE
KOOpJMHATHI B IPOCTPAHCTBE.
[TonsiTre cBOOOHOTO BEKTOPA.
[Ipoexnnn BeKTOpa HA OCh.
IIpoekuuu BeKTOpa Ha OCH
koopauHat. Hampasisromue
KOCUHYCBI. PaccTosiHuE MeX Iy
OByMsl Toukamu. [lenenne
OTpe3Ka B JaHHOM OTHOILIECHHH.

Kontposabnas padora

10

Paznen 7

JIuHeilHbIe Onepanumn Ha/l
BEKTOPaMMU.

7.1

Ornpenenenne JTUHEWHBIX
onepauuii U OCHOBHBIE CBOMCTBA
JIMHEWHBIX onepanui. PasHocTh
BeKTOpOB. Bextopsl. Crnoxenue u
BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha YUCIIO.
JIuHeitHast 3aBUCUMOCTh
BeKTOpOB. KoopInHATHI BEKTOPOB
Ha IUIOCKOCTH U B IPOCTPAHCTBE.
OpuenTanus miIOCKOCTH U
npoctpancTBa. OCHOBHbIE
TEOPEMBI O IIPOCKLHUSIX.
Paznoxenune BeKkTOpoB Ha

AynuTopHas padora

10




KOMIOHEHTHI. CKaJisipHOE
MIPOU3BEJICHNE BEKTOPOB U €TI0
OCHOBHBIE CBOICTBA. BbIpaxeHue
CKAJIIPHOTO MPOU3BEACHUS Uepe3
KOOPJMHATHI IEPEMHOKAEMBIX
BEKTOpPOB. BekTopHOE U
CMEILIaHHOE NTPOU3BEICHHE
BEKTOPOB.

Pa3zxen 8

YpaBHeHHe MOBEPXHOCTH U
YPABHEHUS JIUHUM.

8.1

YpaBHEHHE TIOBEPXHOCTH.
VYpaBHeHue TuHUU. 3a/1a4a O

MepeceyeHn  TPEeX MOBEPXHOCTEH.

YpaBHEHUE UITUHAPUIECKON
MTOBEPXHOCTHU C 00pa3yIoIIUMHU,
napajjieIbHbIMUA OJTHOM U3
KOOPJIHMHATHBIX OCEH.
Anrebpanyeckue MoBEPXHOCTH.

AynuTopHasi padora

Pa3znen 9

IL10cKOCTH KAK MOBEPXHOCTH
nepsoro nopsijaka. Ilpsimas B
MPOCTPAHCTBE

9.1

[InockoCTh Kak MOBEPXHOCTH
nepsoro nopsiaka. Heronsele
YpPaBHEHUS IIOCKOCTEM.
YpaBHEHUS TIIIOCKOCTH «B
orpeskax». HopmanbHoe
YpaBHEHHUE IIJIOCKOCTH.
PaccrosiHue oT TOUKH 10
IIJIOCKOCTH. Y PaBHEHUS MPSIMOM.
Hanpasmnsromuii BEKTOp npsiMON.
Kanonunueckue ypaBHeHHs
npsMoi. Ilapamerprueckue
ypaBHeHus npssmMoi. Hekoropslie
JOTIOJIHUTEBHBIE TIPEIIOKEHUS U
IIpUMEpBL. Y paBHEHHE IIIIOCKOCTH
B IIpocTpaHcTBe B apPpuHHOIMA
CUCTEME KOOpJIMHAT. Y paBHEHUE
IIJIOCKOCTH B IIPOCTPAHCTBE B
IIPSIMOYTOJIBHOW JI€EKAPTOBOM
CUCTEME KOOpJIMHAT. Y paBHEHUE
MPSIMOM B TPOCTPAHCTBE B
adhpuHHONI cucTeMe KOOpIUHAT.
YpaBHeHHE NIPsIMOM B
IIPOCTPAHCTBE B MPSIMOYTOJIBHON
JIEKapTOBOM CUCTEME KOOPIAMHAT.

AynuTopHas padora

10




Pa3nen 10 | [ToBepxHOCTH BTOPOIro MOpsAKa

10.1 Meroa ceueHui. KonTposbHnas padora 10
[unuaapudeckre 1 KOHMYECKUe
noBepxHocTH. [ToBepxHOCTH
BpaIlleHUs. DJUTHIICOUIBI 1
runepooonbl. [Tapabomonsl.

OueHouHble cpeacTBa AJsl TEKYUIEro KOHTPOJS YCIEeBAeMOCTH W TPOMeKYTOYHOI
aTTecTalnu

Kpurepum onieHkH nNpomMe:KyTO4YHOM aTTecTanmun B popme 3auera

Onenka | XapakTepucTuka TpeOOBaHHI K pe3ynbTaTtaM arTecTaluu B popme 3ayera

«3auTeHo» TeopeTrueckoe cojiep)aHue Kypca OCBOCHO MOJHOCTHIO 0€3 MPo0eioB WitH B
I1EJI0M, HJTU OOJIBIIECH YacThi0, HEOOXOIUMBIC TIPAKTHYECKUE HABBIKH PAOOTHI C
OCBOCHHBIM MaTepHaaoM C(HOPMHPOBAHBI WIIH B OCHOBHOM C(POPMHUPOBAHBI,
BCE WJIU OOJIBIIMHCTBO MPEAYCMOTPEHHBIX pabodeil mporpaMMoid yueOHbIX
3aJIaHUH BBIMIOJHEHBI, OT/ICJIbHBIC U3 BBIIOJHCHHBIX 3aJIaHUN COJIEPIKAT
OILIMOKH.

«He 3aureno» | Teoperuueckoe coaepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOIMMbIE HABBIKU
paloThl He CPOPMUPOBAHBI WM CHOPMHUPOBAHBI OT/IEJIbHBIE U3 HUX,
OOJIBIIMHCTBO MPeyCMOTPEHHBIX paboyeil yueOHoi nporpamMmoit 3a1aHuii He
BBINOJIHEHO JIM00 BBIMOJIHEHO C TPyObIMH OIIMOKaMHU, Ka4eCTBO UX
BBITIOJTHEHUS! OLIEHEHO YHCIIOM 0ailioB, OM3KUM K MUHUMYMY.

KpuTtepun oneHkH nNpoMexKyTOYHOM aTTecTannu B (popMe IK3aMeHa

Ouenka XapakTepucTika TpeOoBaHUM K pe3yibTaTaM aTTecTaluu B hopme
9K3aMeHa
«OTIM4HO» Teopernueckoe coaepkaHue Kypca OCBOEHO IOJIHOCTBIO 0€3 IpoOeos,

CHCTEMHO U TIy0OKO, HEOOXOOUMBbIE MPAKTUUYECKUE HAaBBIKU pabOTHI C
OCBOEHHBIM MaTepuanoM CQOPMHUPOBAHBI, BCE MPEILyCMOTPEHHbIE padboueid
y4eOHOM nmporpaMMoi yueOHbIe 3a1aHHsI BHITOJIHEHBI 0€3yNpeyHo, KauyeCTBO
UX BBITIOJIHEHUS OLIEHEHO YUCIIOM 0asuioB, OJU3KUM K MaKCHUMYyMY.




«Xoporio» Teoperndeckoe comepkaHne Kypca OCBOSHO B IesIoM 0e3 mpoOelos,
HEOOXOIMMBIC TIPAaKTUYECKHAE HABBIKA Pa0OTHI C OCBOCHHBIM MAaTEpUAIOM B
OCHOBHOM  C(POpPMHUpOBaAHBI,  MPEAYCMOTPEHHBIE paboueld  y4eOHOMH
porpamMMoil y4eOHbIe 3aJlaHusI BBIMIOJHEHBI C OT/ICIIbHBIMA HETOYHOCTSIMH,
Ka4eCTBO BBIMOJIHEHHS OOJIBIIMHCTBA 3aJlaHMi OICHEHO YHCIOM O0allioB,
ONMU3KUM K MaKCUMYMY.

«Y IOBIETBOPUT Teopernueckoe copepkaHue Kypca OCBOECHO OOJbLIEH 4acTbio, HO
€JIBHO» Ipo0eJIbl He HOCAT CYIIECTBEHHOI'O XapaKTepa, HEOOXOAUMBIE IPAaKTHUECKHE
HaBBIKH pabOTHI C OCBOGHHBIM MaTE€pPHaJIOM B OCHOBHOM C(HOPMHUPOBAHBHI,
OOJIBIIMHCTBO MPEIyCMOTPEHHBIX pabodel yuyeOHOM mporpaMMoil yaeOHbIX
3alaHUM BBINIOJIHEHBI, OTACIBHBIC W3 BBINOJIHEHHBIX 3aJaHUN COAEpIKAT

OIINOKH.
«HeynosmerBop Teopernueckoe coiepkaHne Kypca OCBOCHO YaCTHYHO, HEOOXOINMBIC
UTEIIBHOY HAaBBIKU PabOTHI HE CPOPMUPOBAHBI I CHOPMUPOBAHEI OTACIBLHEIC U3 HHX,

OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOo#l mporpaMmon yueOHbIX
3aJlaHu¥ HE BBIMOJIHEHO MO0 BHIMOIHEHO ¢ TPYObIMH OIIMOKaMH, Ka4eCTBO
WX BBITIOJIHEHUS OLICHEHO YUCIIOM 0aJlIoB, OJU3KUM K MUHUMYMY.

6.2. MeToau4eckne yKa3aHus 110 OPraHU3aALHM CAMOCTOSATEIbHOI padoThI CTY/ICHTOB

CamocrosrenbHas paboTa SBISETCS OJHUM M3 BHUJIOB Yy4eOHOM AESITETbHOCTH O0YyYarouIuxcs,
CHOCOOCTBYET Pa3BUTHUIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHM30BAHHOCTH, TBOPYECKOTO
MOJIX0/1a K PEIIEHUI0 pobieM Y4eOHOTo U MPOPeCcCHOHAIBHOTIO YPOBHSI.

AynuTopHas caMocTosITelIbHas paboTa Mo yueOHOM AUCHUIIMHE OCYLIECTBISETCS Ha YUeOHbIX
3aHATHSIX TI0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOaBaTelNs U IO €ro 3aJaHuIo.

BaeaynuTopHas camocTosiTenbHasi paboTa BBINOJIHSAETCS 110 3a/laHUIO0 MperoaaBatelis 6e3 ero
HENOCPEJICTBEHHOI'O YYacTHSI.

Bunel 3amanuii Ui BHEayUTOPHOM CaMOCTOSATENBHOM paboThl, MX XapakTep, YUUTHIBATb
cnenuuKy u3ydyaeMoi yueOHOW TUCIUIUIMHBL, HHANBUAYaIbHbIE 0COOEHHOCTH 00Y4aroIIerocs.

KoHTpoab camocTosITeIbHON pabOThl U OLIEHKA €€ pe3yJIbTaTOB OPraHU3yeTCsl KaK €JMHCTBO
IBYX (hopm:

1.CaMOKOHTPOJIb U CaMOOIIEHKa 00y4aroerocs;

2. KOHTPOJIb U OLIEHKA CO CTOPOHBI IIPENo1aBaTersl.

Oprann3anus 1 pyKOBOACTBO ayAUTOPHOI CaMOCTOSATEJIbLHOM padoThl

AynutopHas camMocToOsiTelbHas padoTa MO JUCIUIUIMHE BBIMOJHAETCS Ha YYEOHBIX 3aHATHUAX
101 HENIOCPEACTBEHHBIM PYKOBOJICTBOM NPENOJABATEINS U IO €r0 33JaHUIO.

OCHOBHBIMU BHJIaMHU ayJUTOPHOU pabOTHI CAMOCTOATEIHLHOU PaOOTHI SBJISIOTCS:

- BBINIOJHEHUE JIA0OPATOPHBIX M TMPAKTHYECKUX PabOT OCYIIECTBIAETCS Ha J1aOOpaTOPHBIX U
MPAKTUYECKUX 3aHATHSX B COOTBETCTBUU C TpadukoM ydeOHoro mpouecca. Jlns obecrneueHus
CaMOCTOSITENIbHOW  paboThl MpenojaBaTeIsiMU  pa3padaThIBalOTCS METOJIUYECKHE YyKa3aHHs 110
BBITMIOJTHEHUIO JIA0OPATOPHOU /TIPaKTUUECKON PadOTHI.

Pabora ¢ nutepaTypoi, ApYrUMH MUCTOYHHKAMHM MH(OpPMAIMH, B T.4. SJIEKTPOHHBIMU, MOXET
pealn30BbIBATHCS HA CEMUHAPCKUX M MPAKTUYECKUX 3aHATUAX. JlaHHbIE MCTOYHUKH HH(GOpMaLUu
MOTYT OBITH TpEJICTaBlIeHbl Ha OyMa)XHOM W/WIIM 3JEKTPOHHOM HOCHUTENSX, B TOM 4YHCIE, B CETH
NutepHer.



[IpenogaBarens GpopmMyaupyeT 1esb paboThl C JAHHBIM U UCTOYHUKOM HMH(OpMaLUU, ONpPEeeisieT
BpeMs Ha MpopaboTKy JOKyMeHTa U ()OpMy OTYETHOCTH.

Camo u B3aMMONpPOBEPKA BHIIIOJIHEHHBIX 33JJaHUM Yallle BCEro MCIOJIb3YETCS HA CEMUHAPCKOM,
NPaKTUYECKOM U APYTuX BUAaX 3aHATUH. [IpobieMHas /cuTyaniMoHHas 3a/1a4a JOJDKHA UMETh YETKYIO
(bopMyIIHPOBKY, K HEMl TOJKHBI OBITH MOCTABJICHBI BOIIPOCHI, OTBETHI HA KOTOPbIE HEOOXOAUMO HAUTH U
o0ocHOBaTh. Kputepuu onieHKH MpaBUIIBHOCTH PELICHUs POOIEMHOM/CUTYaTMOHHON 33a]]auu TOJIKHBI
OBITH U3BECTHBI BCEM 00YYAIOIIUMCH.

Opranunsanys ¥ pyKOBOACTBO BHEAYAUTOPHOI padoThI

Bueayauropnast camocTosiTenbHasi paboTa BBIIOIHSIETCS MO 3a/laHUI0 MpernojaBarens, Ho 0e3
€ro HEMOCPEICTBEHHOI'0 Y4acTusl.

[Ipu mnpenbsBiIeHUHM BHIOB 3a/JlaHUil HA BHEAYJUTOPHYIO CaMOCTOSITENbHYIO paboTy
PEKOMEH/IyeTCs HCIOJIb30BaTh UG PEepeHIIMPOBAHHBIA TMOAXOJ K YPOBHIO MOJTOTOBJICHHOCTH
oOyuaromierocsi. [lepen BbImoNHEHHEM BHEAyIUTOPHOW CaMOCTOSATEIbHOW pabOThl IpernoaaBaTeib
IIPOBOAMUT KOHCYJIBTALIMIO C OIPENEICHUEM LIEJU 3aJaHusl, €ro COJEP)KaHUs, CPOKOB BBIIIOJIHEHUS,
OPUEHTUPOBOYHOTO 0ObeMa paboThl, OCHOBHBIX TpeOOBaHUU K pe3ylbTraTaM paboThbl, KpUTEPHEB
OLICHKH, (OpM KOHTPOJNS W TEpeyHs JHUTepaTypsl. B mporecce KOHCYJNbTAllMHM MPENoJaBaTeib
MpeIynpexaaeT O BOSMOKHBIX TUIIMYHBIX OITMOKAX, BCTPEYAIOIINXCS PU BHIMOJIHEHUH 3a/1aHUS.

Hnst meroguyeckoro oOecreyeHuss W PYKOBOJACTBA CaMOCTOSITEIBHOM  paboToil B
00pa30BaTeIbHOM YUPEKIACHUN Pa3pabaThIBalOTCsl yuyeOHbIE MOCOOUs, METOAMYECKHE PEKOMEHIANU
[0 CAMOCTOSITETbHOM MOATOTOBKE K Pa3lMYHBIM BHUJAM 3aHATUN C YUETOM CHEIUAIBHOCTH Y4eOHOM
JTUCHUTUTMHBL, OCOOCHHOCTE KOHTHMHTEHTAa CTYACHTOB, O0bEMa M COJCP)KaHUS CaMOCTOSTEIbHOMN
paboThI, GOPM KOHTPOJISI H T.II.

CamocTosTenbHas paboTa MOKET OCYIIECTBIATHCS HHAUBUAYATbHO WM TPYIIIIAMU CTY/IEHTOB B
3aBHCHUMOCTH OT LIeTTH, 00beMa, KOHKPETHOI TeMaTHKH CaMOCTOSITETbHOU paboThl, YPOBHS CIOXKHOCTH,
YPOBHS IOJATOTOBIEHHOCTH 00YYaroIIuXCsl.

Bunamu 3ananwii 1y1s BHeAy IUTOPHOM CaMOCTOSATEIBHONU PaOOTHI MOTYT OBITh:

- JUIS OBJAJICHUs 3HAHUSAMHU: YTEHHMS TEKCTa; COCTaBICHUS IUIaHA TEKCTa; Tpaduieckoe
U300paXEHUE CTPYKTYpbl TEKCTa; KOHCHEKTUPOBAHHWE TEKCTAa; BBIIMCKM U3 TEKCTa; pabora co
CIIOBapsIMH M CIPaBOYHMKAM; y4eOHO-HCCIeZoBaTeNIbCKasi paboTa; MCIOJIb30BaHUE ayJIuo |
BHJICO3AINCEN, KOMIBIOTEPHOU TEXHUKH U MIHTEpHET pecypcoB u Ap.;

- JUI 3aKPETUICHUs] U CUCTeMaTHU3allii 3HaHU: paboTa ¢ KOHCIEKTOM JIEKIIMU; TOBTOpHas padoTta
Ha/ y4eOHBIM MaTepuanoM; COCTaBJEHHE IJIaHa, TE3UCOB OTBETA; COCTaBJEeHHE Tabmuul, pedycos,
KpOCCBOPJIOB, TIJoccapusl JUIsl CHUCTEMaTH3aluu Yy4eOHOro Marepuaia; H3yuyeHue CcloBapeH,
CIPAaBOYHHUKOB; OTBETHl HAa KOHTPOJIbHBIE BOIMPOCHI; aHATUTHUECKass 0OpaboTKa TeKCTa; MOArOTOBKA
COO0O0IIIeHUH K BBICTYIUICHUIO Ha CEeMUHape, KOH(PEepeHIIMHU; IOAr0TOBKa

pedepaToB, T0KJIaA0B; cocTaBlieHue Onorpaduii, 3ajanuii B TeCTOBOM popme u ap.

- ana GOpMHUPOBAHMS YMEHUMN: pelIeHHe 3aJad U YIpakHEHUH 1o o0pasily; pelieHue
BAPUATUBHBIX 33]1a4 U YIPAXXKHEHU; COCTABIIEHUE CXEM; PEIICHNE CUTYAIIMOHHBIX MPOU3BOICTBEHHBIX
3a/1a; MOArOTOBKA K JEJIOBBIM U POJIEBBIM UIPaM; MPOESKTUPOBAHUE M MOJECIIMPOBAHUE PA3HBIX BUJOB U
KOMITOHEHTOB MPO(pECCUOHATBHON NESATEIbHOCTH, MOATOTOBKA MPE3EHTAIMM, TBOPYECKUX MPOEKTOB;
MOJIFOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; OMBITHO-3KCIIEpUMEHTaIbHAs paboTa; MPOEKTUPOBAHUE U
MOJICIIMPOBAaHKE Pa3HBIX BUJOB U KOMIIOHEHTOB MPO(pECCUOHABHON AEATEILHOCTH U JP.

Jns  obecrnieyeHuss BHEAyIUTOPHOM  CaMOCTOSITENIbHOM  paboOThl MO  JUCIMILIMHE
npernojiaBaTeseM pa3zpalOaThIBaeTCs IEpeyeHb 3aJaHuil s CaMOCTOSITENbHOW paboThl, KOTOPBIH
Heo0xouM /17151 3(EKTUBHOTO YIIPaBJICHUS JaHHBIM BUIOM yU4eOHOU JesITeIbHOCTH 00yYaromuXcsl.

[IpenoaBaTens OCYIIECTBIISET YIIPaBICHHE CAMOCTOATENbHON paboTOM, peryiupyer ee 0obeM
Ha OJJHO yueOHOE 3aHSATHE U OCYIIECTBIISIET KOHTPOJIb BBIMOJIHEHUS] BCEMU CTYJIEHTaMM Ipynmbl. J{is
ynoOcTBa IMpernojaBaTesib MOXET BECTH BEIOMOCTb YyuyeTa BBINOJHEHUS MUHUMyMa 3aJaHHiH,
HEOOXOUMBI JUIs JOTTyCKa K HTOTOBOW aTTeCTallly MO JUCIUILINHE.

B mnpouecce camocTosTeNnbHOM pabOTHl CTYIEHT MHPUOOPETaeT HaBBIKM CaMOOpPTraHM3alllH,
CaMOKOHTPOJISl, CAMOYTPABIEHUSI U CTAHOBHUTCS AKTHUBHBIM CaMOCTOSTEIbHBIM CyOBEKTOM yueOHOMH
JESITEIbHOCTH.



CTyneHT caMOCTOATENIbHO OTMPEENsieT PeKUM CBOSH BHEAyJIUTOPHOW pabOThl U Mepy Tpyaa,
3aTpavYuBacMOTroO Ha OBJAJACHHUC 3HAHUSIMU W YMCHUAMHU I10 KaH(,HOﬁ JUCHUIIIINHE, BBIIIOJIHACT
BHEAYIUTOPHYIO paboTy MO MHAWBUyAIbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOW MOATOTOBKH,
OroJKeTa BpEMEHHU U APYTUX YCIOBUH.

E>xeHEeBHO CTYAEHT [OJDKEH YJENSTh BBIOJHEHUIO BHEAYyJAUTOPHON CaMOCTOSITEIbHOM
paboThI B Cpe/IHEM HE MEHEE 3 4acoB.

[Ipy BBINONHEHUH BHEAYAUTOPHONM CaMOCTOSTENbHONW pabOThl CTYyJEHT HMEeT IIPaBo
oOpaimarsCsi K MPEroaaBaTeo 3a KOHCYJIbTAMEH C IENbI0 YTOYHCHHUsS 3amaHus, GopMbl KOHTPOIsS
BBIMIOJTHEHHOTO 3aJaHusl.

6.3. Marepuajbl Uil NPOBedeHUs] TeKYIIero M NPOMEKYTOYHOr0 KOHTPOJS 3HAHUH
CTY/JICHTOB
BapuaHTbl KOHTPOJILHBIX PadoT.

KoutpoJsbHas padora Ne 1.

Haiitu HOJI (6188,4709).

125
Pa3noxxute B HEMpEepHIBHYIO P00 @ =

92
Haiitu kaHOHMYECKOE pa3iokeHue yucia 125!

Berauciurs t(a) u S(o)), a =2800.
Haiitu ¢ (5040), u(147) u p(143).

ok w pE

KonTpoabnas padora Ne 2.

=

Pewuth cpaBHenue 256x = 179 (mod 337).
2. Pemmts cuctemMy cpaBHEHHMA

x =3(mod 8), x =11 (mod 20), x =1 (mod 15).

3. Pemmts cpaBHeHne 9x% +29x +62 = O (mod 64).

KonTposabHnas padora Ne 3.

VKa3aTh YMCIIO PElIEeHH CpaBHEHHS:
a)x%2=5(mod 73), 6)

x? = 3(mod 75),

B) X2 = 226(mod 563), r)

x? = 429(mod 563).

KonTposabHas padora Ne 4.
1) okazatb, uto (4 n+ 15n-1) = 9 mpu V n €N,;
2) Haittu HO/ uncen 529, 1541 u 1817.
3) Haiitu HOK uucen 684 n 3131.
4) TIpoCThIM WITK COCTABHBIM sIBJIsSIETCS yncio 18977

5) C KakuM MoKaszaTejeM CTEIIeHH BXOAUT 3 B KAHOHMUYECKOE pasoxenue uncia 40! ?



KountpoJabHas padora Ne 5.

1) Pemts cpaBuenue 14x=7 (mod 101).

2) Haiitu

OCTaTOK, MOJTy4aeMblid Tipu aenenuu 53 117 na 11.

3) Haiitu n1By3Ha4HOE YKCII0, cpaBHUMOE ¢ 2 110 Moy siM 3 u 7 u ¢ (-2) mo momyito 11.

4) PemuTh B LENbIX Ynciax: 53x+ 17y=25

5) Jlokasatb, uto (2 5n -1) ~ 31 mpu V n eN.

=

RRoOoo~NO A

13.

14.
15.
16.
17.

18.

19.
20.
21.
22.

23.
24.
25.
26.

27.

28
29
30

0.
1.
12.

Bonpocsl k 3Kk3aMeHy:

HanpasieHnHele 0Tpe3ku U BEKTOPbI. CII0KEHHE U BBIYMUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YHUCJIO M €ro cBOWCTBA. Teopema O KOJUIMHEApPHBIX
BEKTOpaXx.

JInHelHO 3aBHCHMBIE CHCTEMBI BEKTOPOB M MX CBOMCTBA. PasiioxkeHue BekTopa
IUIOCKOCTH 110 BeKTopaM Oa3uca. Teopema 0 KOMIUTAHApHBIX BEKTOPax.

PaznoxeHue BeKTOpa NpoCcTpaHCTBa 110 BEKTOpaM Oasuca.

JIuHeiHbIe onepanuu HaJ BEKTOPAMHU B KOOPIMHATAX.

dopmyibl iepexoaa oT ojiHOro 6asuca Kk Apyromy. CBOHCTBa MaTpUIIbl IEPEXOA.
OpueHTanys IOCKOCTU U MPOCTPAHCTBA U €€ CBOMCTBA.

OpueHTHPOBaHHBIE YIIIbl HA INIOCKOCTU U X CBOMCTBA.

CkasisipHO€E IPOU3BEIEHNE BEKTOPOB U €r0 CBOMCTBA.

BexTopHOe npon3BeieHUE BEKTOPOB U €TI0 CBOMCTBA.

CMemaHHOE IPOU3BEIEHUE BEKTOPOB U €r0 CBOMCTBA.

AdduHHBIC U TPSIMOYTOIBHBIE TEKAPTOBBl KOOPJMHATHI TOYEK HA TNIOCKOCTH U B
npocrtpasctse. [IpocTeiimne 3agaun B KOOpAUHATAX.

VpaBHenue mnpsiMoii B apdUHHON CHUCTEME KOOpPAMHAT Ha IJIOCKOCTH. OOriee
ypaBHEHUE NPSIMOIA.

B3aumHoOe pacrosnoxeHne NpsiMbIX Ha TNIOCKOCTH.

I'eomMeTpuYEeCKH CMBICI IMHEWHOIO HEPABEHCTBA C JBYMs HEU3BECTHBIMHU.

Yroa Mexay npsIMbIMU M PACCTOSIHUE OT TOUKH JI0 IPSIMOM Ha IJIOCKOCTH.
VYpaBHEHHE TIJIOCKOCTH B MPOCTpaHCTBE B apduHHON cucTemMe koopauHat. Obiiee
YPaBHEHHE IUIOCKOCTH B IPOCTPAHCTBE.

B3anmHOE pacnosiokeHue IBYX IUIOCKOCTEH B IpocTpaHCTBE. I'eoMerpuyeckuii
CMBICJI JIMHETHOTO HEPABEHCTBA C TPEMS HEU3BECTHBIMHU.

YTroa Mexay IVIOCKOCTSIMU U PACCTOSTHUE OT TOUKH JI0 IJIOCKOCTH B IIPOCTPAHCTBE.
O0u1me, mapameTpuyeckie 1 KaHOHUUECKUE YpPaBHEHUS MPSIMOI B IPOCTPAHCTBE.
B3aumHbIe pacrionoxeHus NpsiMON U MIIOCKOCTH B IPOCTPAHCTBE, JIBYX MPSIMbIX.
Yron Mmexnay HpsSMoOW M IUIOCKOCTbIO B IPOCTPAHCTBE, MEXKIY ABYMs NPSMBIMH.
@opMmyJbl 11 BBIUYMCICHUS PACCTOSHUN OT TOYKH 0 HPSIMONM U MEXIY ABYMs
IPSIMBIMU B IIPOCTPAHCTBE.

DJUIUIIC U €T0 CBOWCTBA.

l'unep6ona u ee cBoicTBa.

[TapaGona u ee cBoiicTBa. IlonsipHble ypaBHEHHsS KPHUBBIX BTOPOTO MOPSIKA.
VYrpouieHue ypaBHEHHUs KPUBOI BTOPOTO MOPSAJIKA C TTOMOIIBIO ITOBOPOTA CUCTEMBI
KOOpJIMHAT.

VYropouienue ypaBHEHUsI KPUBOM BTOPOTO MOpsiiKa ¢ MOMOUIbIO MapajuIebHOTO
nepeHoca cucteMbl koopauHat. Kinaccupukanus 3TuX KpUBbIX.

. ACUMIITOTHYECKHE HAIIPABJIIEHUS] KPUBOM BTOPOTO MOPSAKA.

. LleHTpBI 1 KacaTelbHbIE KPUBBIX BTOPOT0O MOPSIIKA.

. JlnaMeTphl U CONPsKEHHBIE TUaMETPbl KPUBOM BTOPOTO MOPSIIKA.



31. lunuHapHyYecKre U KOHUYECKHE TIOBEPXHOCTH B IIPOCTPAHCTBE.
32. TloBepXHOCTH BpAIlIEHUS B IPOCTPAHCTBE.

33. Danuncouabl ¥ TUTIEPOOTIOU Il K UX CBOMCTBA.

34. Tlapabonounabl ¥ MX CBOICTBA.

Konmponw oceoenua komnemenuyuii

Ne Bun xoHTpoOIIs KonTposmpyemslie pasneibl Komnerenuuu,
i\t KOMITOHEHTBI KOTOPBIX
KOHTPOJIHMPYHOTCS
1 AynutopHas Pasgen 1- Pasgen 10 OIIK-3, [1K-1

KOHTp.paboTa(mpos
€pKa U OLICHKA)

2 Teopernueckuii Pazgen 2 OIIK-3, TIK-1

TECT

3 CaMOCTOSTEIILHOE Paspmen 1- Pazgen 10 OIIK-3, IIK-1

peleHne

MPAKTHYECKUX
3a1aHui

(aynuTopHas)

5 JK3aMeH B Paszgen 1 - Pasgen 10 OIIK-3, TIK-1

1 cemectpe

7. Y4deOHO-MeTOAMYECKOE M MATEPHAIbHO-TEXHHYeCKOe olecnedeHHe JAUCHMILIUHBI
(MoayJifl) aHAJIMTHYECKAS TeOMeTPHUS
[lepeueHbp OCHOBHOM W JOINOJIHUTENBHON Y4e€OHOW JUTEpaTypbl, HEOOXOAMMOMN Uil OCBOEHUS

JUCHUITIINHBI (MOI[YJ'IH) AHAJIUTUYCCKAA TCOMETPHL.

K ocHoBHOI (00s3aTenbHOI) JuTepaType OTHOCATCS Y4eOHUKH, ydeOHble mocoOus, y4deOHo-
MeToAnYecKast IuTepaTypa U MOHOrpaduu, U3ydeHHEe KOTOPBIX SBIISETCS 0053aTeIbHBIM 115 OBJIAJCHUS
3HAHUSIMH B TIOJTHOM 00beMe MO JUCHMIUIMHE B COOTBETCTBUU C JaHHOW mporpammoil. K ocHOBHOM,
IpeXJie BCEro, OTHOCUTCS JUTepaTypa, umeromas rpu¢ MuHHcTepcTBa 00pa3oBaHHs M HAYKH
Poccuiickoit @eaepannu nian Y4ueOHO-METOIUYECKOTO OOBEIUHEHHUS, PEKOMEHAYIOMNX H3JaHuEe K
MCIIOJIb30BaHUIO B Y4eOHOM Mpolecce. B crincke 0CHOBHOM JHMTEpaTyphl yKa3blBaeTcsa He OoJiee MITh
UCTOYHMKOB, WUMEIOIIUXCS B JOCTATOYHOM KoimdecTBe B ¢oHae Oubmmorekn. Ecnmm moctymna
AIIEKTPOHHAS BepCHs yUeOHUKOB, YI€OHBIX TOCOOWH H T.JI., CIEIyeT YKa3aTh IS HUX PEXHUM JIOCTYyIIA.

K nononmHuTenbHOM OTHOCHTCS IJIMTEpaTypa, peKOMeHJyemas OakamaBpaMm, Marucrpam s
CaMOCTOSITENIbHOTO W3YYEHHs MpPU BBIIOJHEHUH KypCcOBOro mpoekTa (paboTbl), yueOHOI HayyHO-
UCCIIEIOBATENbCKOM paboThl, MpH HamMcaHuM pedepaToB, [ MOATOTOBKM K CEMHUHapaM,



NPAaKTUYECKUM 3aHATUAM, JJAOOpaTOPHBIM PAabOTaM M JAPYrMM Y4eOHBIM 3aHATHAM, a TakxkKe Ul
yrIyOJIeHUs ¥ PACIIMPEHUs 3HAaHUH 110 JAHHOM JUCHUTUINHE.

Bce MCTOYHMKM B OCHOBHOM M  JIONOJHUTEIBHOM JIMTEpaType JAKTCd C  IOJIHBIMU
6ubnuorpaguuecKuMMu ONMUCAHUSIMHM B COOTBETCTBHUHM C POCCHUMCKHMM WM 3alaJHbIM CTaHIapTaMu
odopmIeHHUS.

I[J'ISI MarucCTparypsl 003aTeNIbHO HAJIMYHE JIUTEPATYPhI HA AHTJIMHCKOM SI3BIKE.

7.1. YueOHasi quTepaTypa:
OcHoBHasi TUTEpaTYpa

1. YMHOB A.E. AHanuTH4ecKkas reoOMeTpus U JIMHEHHas ainreopa
yaebHoe ocobue M.: MOU. 2009.-469 c.

2. Kum I' /., Kprukos JI.B. Anrebpa u aHaIMTHYIECKAst TEOMETPUSL:
Teopemsl u 3agaun. Tom 1. M.: [Inanera 3nanwuii, 2007.-469 c.

3. CmupnoB F0.M. «CO0pHHK 32,124 110 aHATUTHYECKON T€OMETPHH U

nuHenHou anredpe» - M.: Jlotoc, 2005-372 c.
JlonoyiHUTeIbLHAS JINTEpaTypa

1. Pozepnopn O.P. Teopus moBepxHOCTEH. 2-0€ U3TaHUE. ,
nepepadotka u gon. M.: ®U3MATIINUT, 2006.-304 c.

2. bocc B. Jlekunu o maremaruke. T.13: Tomonorusi.- M.: KHUKHBIH
oM «JIubpokom», 2009-216 c.

3. Bupo O.41., Uanos O.A., Heniseraera H. 0. Xapnamos B. M.
OnemenTtapHas Tonojyorus,- M.: MITHMO, 2007.- 446 c.

4. Antonos B. U. u ap. JIuneiinas anreOpa 1 aHaTUTHYECKAs
reometpusi. OnopHslit koHcnekT.- [Ipocmekt, 2011.-139 c.

5. bexnemumena /[.B. Kypc ananurrdeckoit reoMeTpuu U TWHEHHON
anreOpbl.-10-e uzn., ucnp.- M.: DUSMATIINT,2005.- 304 c.

6. EpumoB H.B. KpaTkuii kypc aHanuTHueckoil reomeTpun: YueGHOoe
nocobwue. 13-e uznanue,crepeot.- M.: ®DUSMATIIUT, 2005r.- 166¢.

7. JTabapckuit M.I". Bekrophas anredpa u ee nputoxenus. Web,

2010r.- 166 c.



8. [Ipocearor I'.U. JIuneiinas anreOpa u aHaTUTHYECKAS TEOMETPHS:
3amaun u pemenus. — M.: Anbda-IIpecc, 2009r.- 208 c.

9. YMmHuOB A.E. AHanutndeckas TeoMeTpus 1 JIMHEHHas anreopa.
YyebHnoe nmocodue.- M.: MOTH, 2009r.- 57- c.

10. Kum I' 1., Kpuuxos JI.B. AnreOpa u ananutuyeckasi FTeOMEeTpHsL:
Teopems! u 3anaun. Tom 1. M.: Ilnanera 3nanwuii, 2007.-469 c.

7.2. IuTepHeT-pecypcebl
[Tockonbky B Hacrosimiee Bpems pu padoTe ¢ MHPOpPMALUEH MHUPOKO UCIIONB3YIOTCS PECypChl

TeJIeKOMMYHUKalMOHHON ceTn «UWHTepHer» (nmanee — ceTb «MHTepHET»), TO clleqyeT yKasaTb
nepeyeHb CalWTOB, HCIOJIB3YIOIIUXCS JUIS MOJYyYEHHUs JONOJHUTENbHBIX 3HAHUM M0 H3y4yaeMoun
mucruminie. Takoke cienyeT ykasaTh aJipec caifTa, cojeprKaiiero yueOHyro nHGOpMaIUIo Mo Kypcy
(Tpu ero HaMM4KK), IPUHIUIBL pa3MEIICeHHUs B HeM HH(GOPMAIUU U CIIOCOOBI pabOTHI C CAUTOM.

Ne Ha3Banue DJ1eKTPOHHBII agpec Conep:xanue
1 Exponenta.ru www.exponenta.ru Ha caiite pa3menieHbI 2IeKTPOHHBIE YICOHHUKH,

CIPaBOYHMKH, CTAThH, IPUMEPAMU IPUMECHEHUS
MaTeMaTHYECKHX MAaKeTOB B 00pa3oBaTeIbHOM
porecce, J1eMO-BEPCHH 11O MYJIIPHBIX
MaTeMaTHYECKHUX [TAKETOB, 3JIEKTPOHHBIC KHUTH U
CBOOOJHO pacrpoCTpaHsIEeMble IPOrPAMMBI.

2. Math.ru www.math.ru MateMaTHIeCKUi CalT JJIsl IIKOJIBHUKOB,
CTYJICHTOB, YUUTEIICH U BCEX, KTO HHTEPECYeTCs
MaTeMaTHUKOM.

3. MaremaTtuka www.mathematics.ru | YueOHbIii MaTepHa 1o pa3jindHbIM pa3esiam
MaTEeMaTHKH.

4, MartemaTuka aJs WwWw.Xplusy. isnet.ru [ Comepskut GOJIBIIOE KOIMIECTBO BUACOIEKIIUM [Ist

CTY/IEHTOB H TIpoYee. [IKOJIEHUKOB, A0UTYPUEHTOB M CTYACHTOB I10

MaTeMaTHKe U (U3MKe.

5. Poccuiickoe oopa- www.edu.ru denepanibHbIi 00pa30BaTEIbHBIN MOPTAT:

30BaHMe. YUPEXIEHUS, IPOTPaMMBI, CTaHIAPThI, BY 361, TeCThI

EID.

7.3. IlporpamMmmHoe o0ecieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTtepuajbHO-TeXHHYeCKOe obecrieueHne

B opranuzammu ydeGHOro mporecca HEOoOXOAWMBIMU SBISIIOTCS CPEACTBA, OOecHeuuBaroIiye
ayJIMOBU3yaJIbHOE BOCIpUSATHE Y4eOHOTro Marepuana ( CHEeNHaTU3UPOBAHHOE JIEMOHCTPAIMOHHOE
00opyI0BaHUE):

1. locka u mein (uau 60s1ee COBpEMEHHbBIE aHAJIOTHH )

2. KOMIIBIOTEPHBIE U MYJIbTUMEIUHHBIE TEXHOJIOTHU

3.MUKpPOGOH M COOTBETCTBYIOLIUE YCTAHOBKU ([Ji1 pabOThl B OONBIIMX ayJUTOPHUSIX C
MHOT'OYHMCIICHHBIMU TPYTIIIaMH CTYJICHTOB)


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

Pabouast mporpaMma TUCHHUIUIMHBEI AHAJMTHYECKAS T€OMeTPUsl COCTaBJICHAa B COOTBETCTBUU C
tpedoBanusiMu OI'OC BO no nanpasnenuto moaroroku 01.03.01 MaremaTuka (ypoBeHb
BBICIIIETO 00pa30BaHus OakagaBpuaT ), yTBEPKIACHHOrO Ilpukazom MunucTepcTBa 06pa30BaHKS U
Hayku P® ot 10 ssaBaps 2018 r. N 8 "O6 yTBep)kacHuu GeepaibHOTO roCy1apCTBEHHOTO
00pa30BaTeILHOTO CTaHIaPTa BBICIIEr0 00pa30BaHMs - OaKalaBpHAT 110 HAMPABICHHIO MOATOTOBKH
01.03.01 Maremaruka" (¢ uaMeHeHusAMH u fAonoaHeHusIMu) (Penakuus ¢ usmeHenusmu N 1456 ot

26.11.2020, C u3MEeHEeHUSAMH U JOTIOJHEHUSAMH OT: 26 HOs10ps 2020 1., 8 deBpamst 2021 1.), € y4yeToM
poeCCHOHAIBPHOTO CTaHIapTa 01
OO0pasoBaHue ¥ HAYKa, YTBEPKACHHOTO MPUKa30M MUHKUCTEPCTBA TPY/a U COLMATbHOM 3aIUThI

Poccuiickoit ®enepannu ot
«5» aBrycra 2021 r. Ne 30550

[IporpamMmy cocTaBui:

Cr. npenonaBarens kadeapsl «Maremarnueckuii ananus» O3goesa E.B.

[Tporpamma ogo0peHa Ha 3acenanuu Kadeapsl «MareMaTHIeCKHi

anamu3» [Ipotokon Ne 6 ot «27» despans 2025

HporpaMMa 0ﬂo6peHa yqe6H0'MeTOI[I/ILIeCKI/IM COBCTOM (I)I/ISI/IKO'MaTeMaTI/I‘leCKOFO

¢axynbTera mpotokoa Ne 7 ot «13» mapra 2024 r.



ITpunoxxenune Nel

1. IlepeyeHb KOMIIeTEeHUMI, ¢ YKa3aHHeM 3TanoB MX (pOpMHUPOBaHHUS B mpouecce
OCBOCHHS 00pa30BaTeJbHOI IPOrPaMMBI.

[Tpu ocBOCHMY TUCUIUTLINHBI (MOIYJIs ) KOMIIETCHIINH, 3aKPETUICHHBIC 32 HEH, pean3yloTcs
mo teMaMm (paszenaMm) JUCHUIUIMHBI (MOJYJIsSI), B OMPENEICHHON CTeneHu (MOJHOCThIO WM B
OTOBOPEHHOW YaCTH) U Ha OTIPEICIICHHOM JTarie

Tabmunal.

Ilepeuens kommeTeHIUMH ¢ yKa3aHueM 3TanoB uUX (opMHpPOBaHHS B Ipolecce
0CBO€eHMsI 00pa30BaTeJIbHOI MPOrpaMMbIl

2. Onucanue nmokasarejei u KPpUTEPUEB ONCHUBAHUA KOMIIeTeHIIMIi Ha PA3JIHYHBIX
JTanmax mx (l)OpMI/IpOBaHI/IH, OIMMCaAaHME¢ IKAJ OHCHUBAHUA

Tabmmma 2.
ConocrapiieHHe MKAJ OLeHUBAHUS
4-6amupHass | OTiIMYHO Xoportio VY nosnersopurensHo | HeynosneTBoputeabHO
IKaa (moBbIIeHHBIH | (06a30BBIN (moporoBbIit (YypoBeHb He
(YpoBeHb YpOBEHbB) YPOBEHbD) YPOBEHbD) copmMHpOBaH)
OCBOCHMS)
100- 91-100 81-90 61-80 0-60
HannbHasn
LKana
BuHapHas 3auTeHo He 3aureno
WwKkana
Tab6muna 3.

OIIeHI/IBaHI/Ie OTBETA HA BOIIPOCHI IO TeMaM 1Jisl YCTHOI0 OoImpoca

4-6annpHas mkana (yposensb | Ilokasaremu Kputepuu
OCBOEHU)




OTan4HO (MOBBIIIEHHBIN
YPOBEHB)

- [TosntHOTA M3N0KEHUSA
TEOPETHUYECKOr0 MaTepHaa;
- [IpaBUABHOCTD W/ UK
apryMEeHTHPOBAHHOCTh
W3JI0KEHUS
(mocnenoBaTeNnbHOCTh
JIEHCTBUN);

- CaMOCTOSITENIBHOCTh
OTBETAa;

- KynbsTypa peun.

CTyaeHTOM J1aH MOJIHBIN, B
JIOTUYECKOU
IMOCIIE0BATCIIFHOCTH
Pa3BEpHYTHIN OTBET HA
IOCTaBJICHHBIN BOIIPOC, 1€
OH TIPOJIEMOHCTPHPOBAT
3HaAHUS NPEMETA B TOJTHOM
o0beme yueOHoU
MIPOrpamMMBbl, TOCTATOYHO
IIyOOKO OCMBICITHBAET
JTUCUUILIMHY, TIPUBOJIUT
COOCTBEHHBIE PUMEPHI 110
npoOiemaTuke
MTOCTaBJICHHOTO BOIIPOCa

Xoporio (0a30BbIi YPOBEHB)

Y 10BIETBOPUTEITLHO
(TTOpOTOBBIH YPOBEHB)

CrynenTom nan
pa3BEpHYTHII OTBET HA
MOCTaBJICHHBIN BOIPOC,
MPUBOAUT PUMEPHI, B
OTBETE NPUCYTCTBYET
CBOOOJHOE BiIaJIcHUE
MOHOJIOTHYECKOHN PEYBIO,
JIOTUYHOCTb U
MOCJIEI0BATEILHOCTh
orBeTa. OgHaKO
JIOITYCKAETCsI HETOYHOCTh B
OTBETE.

CtyneHTOM J1aH OTBET,
CBUJIETEILCTBYIOILNHN B
OCHOBHOM O 3HAHUH
IIPOLIECCOB U3y4aeMOM
JUCLUTUIMHBI,
OTJINYAIOIIHANCA
HEZ0CTAaTOYHOU TITyOUHOM U
IIOJIHOTOM PacCKpBITUS TEMBI,
3HAaHUEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEJOCTATOYHBIM YMEHUEM
JIaBaTh apryMEHTUPOBAHHBIE
OTBETHI U IPUBOAUTH
IIPUMEPBI, HEAOCTATOYHO
CBOOO/THBIM BIIJICHUEM
MOHOJIOTHYECKON peyYblo,
JIOTUYHOCTBIO U
MIOCJIE0BATEIBHOCTHIO
OTBETA.




HeynonerBoputenbHO
(ypoBeHb He cHhOpMUPOBaH)

CTylieHTOM J1aH OTBET,
KOTOPBIN CONEPKUT P
CEpbE3HBIX HETOYHOCTEM,
00HaPY>KUBAIOIIHIA
HE3HaHUE IPOLECCOB
U3y4aeMOH IpeIMETHON
o01acTy, OTINYaoLIHHCs
HETITYOOKHM PacKpPBITHEM
TEMbI, HE3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHUH,
HEYMEHHEM JaBaTh
apryMEHTHPOBaHHbIE
OTBETHI, CJIA0BIM BIIaJICHUEM
MOHOJIOTHYECKON PEYbIO,
OTCYTCTBUEM JIOTUYHOCTH U
IIOCJIE0BATEIBLHOCTH.
CryneHT He criocobeH
OTBETUTH Ha BOIPOCHI JAKE
IIPY JTOTIOJTHUTEIbHBIX
HaBOJISIIUX BOIPOCAX
IIPENOIaBaTelsl.




Tab6nuna 4.

OueHnnBaHue MOAroTOBKYU pedepaTon

4-6amnpHas mkana (ypoenb | Ilokasarenu Kpurepun
OCBOCHHUS)
OTan4HO (MOBBIIICHHBIN - [TosiHOTA M3N0KEHUSA BbINOSTHEHbI Bce TpeboBaHuA
YPOBEHB) TEOPETUYECKOro Marepuaina; | K HanncaHuio n sauute
- [IpaBHIBHOCTH W/ pedepata: 06o3HayeHa )
APTYMEHTHPOBAHHOCTD npobriema n o6ocHoBaHa eé
S — aKTyarlbHOCTb, CAenaH
KpaTKU aHanu3 pasnuyHbix
(nczcnez[?BaTenLHOCTb TOUEK 3DEHUS] Ha
AeHcTBAR); paccMaTpuBaemyto
- CaMOCTOSITEJIBHOCTD NPOBReMy 1 MOMMYHO
OTBCTa, n3noxeHa cobcTBEHHas
- KyneTypa peun. nosuums,
chopmMynmnpoBaHsbl

BbIBO/bl, TEMAa packpbITa
MOMHOCTLIO, BblAepkaH
06BbEM, cobntogeHbl
TpeboBaHus K

BHELLUHEMY O(OPMITEHMIO,
AaHbl NpaBUrbHbIE OTBETHI HA
AONOMHUTENbHbIE BOMPOCHI

Xopoo (0a30BbIif YPOBEHb) OCHOBHble TpeboBaHusA K
pedepaTy 1 ero 3awute
BbIMOJIHEHbI, HO MPY 3TOM
JonyLeHbl HeJo4YEThl. B
YaCTHOCTW, UMEITCH
HETOYHOCTW B U3NOXEHNM
maTepuana; oTCyTCTBYeT
norunyeckas
nocnenoBaTenbHOCTL B
CY)XOEHUSIX; HE BblAEPXKaH
06béM pedbepaTa; nmetrotca
ynyLieHns B opopMneHnm; Ha
AONOMHUTESNbHbIE BOMPOCHI
npw 3awuTe aaHbl HEMOMHbIE

oTBEThI
Y 10BIIETBOPUTENTHHO MMEITCH CyLLECTBEHHbIE
(TOpOroBBIN YPOBEHB) OTCTYynneHus oT TpeboBaHWm

K pecheprpoBaHuio. B
YaCTHOCTU: TeMa OCBeLLleHa
nwb

YaCTUYHO; OOMNYLLEHbI
dakTu4eckmne owmdkm B
coaepxaHuun pedepara
UNun Npy OTBETE Ha
AOMNOSHUTENbHbIE BONPOCHI;
BO BPEMS 3aLUUTbI




OTCYTCTBYET BbIBOA

HeynoBnerBoputenbHO Tema pedpepata He
(ypoBeHb HE cHhOpMUPOBaH) packpbiTa, 0bHapyxmBaeTcs
CyLLIECTBEHHOE

HEenoHnMmaHune I'IpO6J'IeMbI

Tab6muna 5.

OneHnnBaHHe 0TBETA Ha 3a4eTe

Oruenka

XapakTepucTuka TpeOOBaHMI K pe3ylibTaTaM aTTecTaluu B (hopMe 3auera

«3auTeHoy

Teopernueckoe cojepkaHue Kypca OCBOCHO MOJHOCThIO 0€3 MpoOesIoB Wiu B
LI€JIOM, MJTU OOJIbIIIEH YacTho, HEOOXOJUMBbIE TPAKTUYECKHE HABBIKM pabOTHI €
OCBOEHHBIM MaTepHuaaoM cHOpMHUPOBAHBI WIM B OCHOBHOM C(OPMHUPOBAHBI,
BCE WJIM OOJIBIIIMHCTBO MPEYyCMOTPEHHBIX pabouell mporpaMMoi yueOHbIX
3a/laHuM BBINOJHEHBI, OT/IEIbHBIE U3 BBHIIOJHEHHBIX 33/1aHUN COJlepKaT
OLLIMOKH.

«He 3auteHo»

Teopernueckoe cosiepkaHue Kypca OCBOCHO YaCTHYHO, HEOOXOIMMbIE HABBIKU
paboThl HE chOPMHUPOBAHBI WM CPOPMUPOBAHBI OTACIBHBIC U3 HUX,
OOJIBIITMHCTBO TIPETYCMOTPEHHBIX paboueil yaueOHOM TporpamMmoit 3aaHuil He
BBITIOJTHEHO MO0 BBIMOIHEHO ¢ TPYyOBIMH OIIMOKaMH, Ka4eCTBO UX
BBITIOTHEHUS OIEHEHO YHCIIOM OaJIoB, OJM3KUM K MUHUMYMY.

Tabnuna 6.

OueHuBaHue 0TBETA HA DK3aMeHe

Oruenka

XapakTepHucTuka TpeOOBaHUHN K pe3yJIbTaTaM aTTecTallu B popme
IK3aMeHa




«OTINYHO»

Teopernueckoe coaepraHue Kypca 0CBOEHO IOJIHOCTBIO 0e3 Mpo0eos,
CHUCTEMHO U TJIyOOKO, HEOOXOIUMBbIE NPAKTUYECKHE HAaBBIKU pabOTHI C
OCBOCHHBIM MaTepHajoM c(popMUpOBaHBI, BCE MPEIyCMOTPEHHBIE paboveid
y4eOHOI mporpaMmMoii ydeOHbIe 33/1aHNUs BBIITOJHEHBI 0€3yNpevHO, Ka4yeCTBO
UX BBITIOJIHEHUS OI[CHEHO YHCIIOM 0aJIOB, OJIM3KHM K MaKCHUMYMY.




«Xopomio» Teopernueckoe comepxaHue Kypca OCBOCHO B LeJIoM 0e3 mpo0ernos,

HEO0XOIMMBbIE TIPAKTUYECKUE HABBIKM PAaOOTHl C OCBOCHHBIM MAaTepHAJIOM B
OCHOBHOM  C(OPMHUpPOBAHBI,  NPEAYCMOTpEHHBbIE paboueil  yueOHOI
pOTrpaMMOil yueOHbIe 3aJaHHsI BBIOJIHEHBI C OTJACIbHBIMUA HETOUYHOCTSIMH,
Ka4eCTBO BBIMIOJNHEHUS OOJBIIMHCTBA 3aJaHMIl OIEHEHO YKCIOM OajlIoB,
OJM3KUM K MaKCHUMYMY.

«Y IOBJICTBOPUT Teopetndeckoe coaepkaHue Kypca OCBOCHO OOJbILICH YacThiO, HO

CJIIBHO»

npo0eIbl HE HOCAT CYIIECTBEHHOTO XapaKkTepa, HEOOXOIMMbIC TPAKTUICCKHE
HaBBIKH PabOTHI C OCBOCHHBIM MaTEpPHAIOM B OCHOBHOM C(HOpPMHPOBaHHI,
OOJIBLIITMHCTBO MPETYyCMOTPEHHBIX pabodeil yueOHOW MporpaMMoil yueOHBIX
3aJJaHUH BBIITOJHEHBI, OTIEJIBHBIC W3 BBIMOJHEHHBIX 33JaHUN COJEpIKAT

OLLIMOKH.
«HeynosnerBop Teoperuueckoe copepkaHne Kypca OCBOCHO YaCTHYHO, HEOO0XOIUMbIE
UTEIHLHOY HABBIKK Pa0OTHI HE CPOPMHUPOBAHBI MU CHOPMHUPOBAHBI OTACIbHBIC U3 HHX,

OOJIBIIMHCTBO TMPEIYyCMOTPEHHBIX pabodel yueOHOM mporpaMMoil y4eOHbIX
3aJJaHU{ HE BBITIOJIHEHO JTMOO BBIIIOJIHEHO C TPpyObIMH OIIMOKaMH, Ka4eCTBO
UX BBITIOJIHEHHS OI[CHEHO YHCIIOM 0aJioB, OJIM3KHUM K MUHUMYMY.

MartepunaJnsl Aj1 NPOBeJICHUS TEKYLIEro  POMEKYTOYHOI0 KOHTPOJIA 3HAHHUI CTYyICHTOB

akrw dpE

=

BapuaHTbl KOHTPOJILHBIX PadoT.

KonTposabnas padora Ne 1.

Haiitu HO/J (6188,4709).

PaznoxuTh B HEMIPEPHIBHYIO IpOOb @ = _gé
Haiitn kaHOHMYecKoe pa3nokeHue yncia 125!
Beranciuts () u S(a), a =2800.

Haiitu ¢ (5040), u(147) u p(143).

KonTtpoabnas padora Ne 2.

Pemuth cpaBHeHue 256x = 179 (mod 337).
Pemnts cucreMy cpaBHEHHH

x = 3(mod 8), x =11 (mod 20), x =1 (mod 15).

Pemmts cpaBHenne 9x° +29x +62 = O (mod 64).

KonTpoabHnas padora Ne 3.

VYKkazaTp 4YUCII0 PEIICHU CPaBHEHUS:
a) x2=5(mod 73),




6) x? = 3(mod 75),
b) x2 = 226(mod 563),

r) X?

= 429(mod 563).

KontpoJabHas padora Ne 4,

1) Mokazatp, uro (4 n+ 15n-1) = 9 mpu V n €N,;

2) Haiitu HOJI umcen 529, 1541 u 1817.

3) Haiitu HOK uwncen 684 u 3131.

4) TIpoCThIM MM COCTaBHBIM sIBJIsieTCs: unciio 18977

5) C xakuM mokasareiieM CTCIICHH BXOIUT 3 B KAHOHUYECKOE pasiokeHue uncia 40! ?

KounrtpoabHnas paéora Ne 5.

1) Pemmnts cpaBuenue 14x=7 (mod 101).

2) Haiitu ocratok, monyyaemsiii ipu geiaennu 53 117 na 11.

3) Haiitu 1By3HauHOE YKCII0, CPaBHUMOE C 2 10 MOAYJsM 3 1 7 U ¢ (-2) mo moysto 11.

4) Pentsh B 1enbIX yncnax: S3x+ 17y=25

5) okasatb, uro (2 5n -1) ~ 31 mpu V n eN.

=

13.

14.
15.
16.
17.

Bomnpocsl Kk 3k3aMeHy:

Hampasnennble oTpe3ku 1 BeKTOpbl. ClI0XKEHNE U BEIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YHCIO U €ro CBOWCTBA. TeopeMa O KOJUIMHEApHBIX
BEKTOpaX.

JInHelHO 3aBHCUMBIE CUCTEMBI BEKTOPOB U UX CBOMCTBA. Pa3noxkeHue BekTopa
IUIOCKOCTH 110 BEKTOpaM 0a3uca. Teopema 0 KOMIUTaHAPHBIX BEKTOPAX.
PaznoxeHne BeKTOpa MpoCTpaHCTBa 110 BEKTOpaM Oasuca.

JInneliHbIe onepanuy HajJ BEKTOPAMH B KOOPIMHATAX.

®opmynbl mepexoaa OT ojxHoro 6asuca k apyromy. CBoilcTBa MaTpHIIBI
nepexona.

OpueHTanus IIOCKOCTH U IPOCTPAHCTBA U €€ CBOMCTBA.

OpueHTHpOBaHHBIE YIJIbI HA INIOCKOCTH U UX CBOMCTBA.

CkaisipHOE IPON3BEIEHNE BEKTOPOB U €r0 CBOMCTBA.

. BCKTOpHOC MIPOU3BCACHUC BECKTOPOB U €TO CBOICTRA.
. CmemanHoOe IMPOU3BCACHUC BEKTOPOB U €TI0 CBOICTBA.
. A(I)(bI/IHHLIC U IpAMOYTOJIbHBIC JCKAPTOBLI KOOPJAWHATHI TOYCK Ha IJIOCKOCTHU U

B npocTpaHcTBe. [IpocTeiimume 3aqaun B KOOpAUHATAX.

VYpaBHenue npsimMoit B ahppuHHON crucTeMe KOOpJHHAT Ha TuiockocTu. O61ee
ypaBHEHUE MPSIMOIL.

B3aumHoe pacnonoxeHue NpsmMbIX Ha IIOCKOCTH.

I'eomeTpuyecKknii CMBICI TUHEHHOTO HEPABEHCTBA C IBYMSI HEM3BECTHBIMH.
Yroa Mexay NpsMbIMHU U paCCTOSIHUE OT TOUKH JI0 IPSIMOM Ha MJIOCKOCTH.
VYpaBHeHHE MJIOCKOCTH B MpocTpaHCcTBe B ad(PUHHON cucTeMe KOOpAMHAT.
Ob1ee ypaBHEHHE TUIOCKOCTH B IPOCTPAHCTBE.



18.

19.
20.
21.
22.

23.
24,
25.
26.

217.

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

B3anmHoe pacnosioxkeHne IBYX IUIOCKOCTEW B MpocTpaHCTBE. ['eomeTpuueckuit
CMBICJI IMHETHOTO HEPABEHCTBA C TPEMSI HEU3BECTHBIMHU.

VYroa Mexay MI0CKOCTSIMU U PACCTOSIHUE OT TOUKH /10 INIOCKOCTH B IPOCTPAHCTBE.
OOu1re, napaMeTpHueCcKre 1 KAHOHUYECKHE YPAaBHEHHS IPSIMOI B IPOCTPAHCTBE.
B3aumnble pacrionoxeHus NpsiMON U INIOCKOCTH B IIPOCTPAHCTBE, ABYX IPSIMBIX.
Yron mexay npsAMOil U IUIOCKOCTBEO B MPOCTPAHCTBE, MEXAY JIBYMs IPSMBIMHU.
@opMyIbl I BBIYMCICHHUS PACCTOSHUM OT TOYKM O NPSMOM M MEXKIAY IABYyMs
MPSIMBIMU B ITPOCTPAHCTBE.

DJUIHIIC ¥ €T0 CBOMCTBA.

['unepOoia u ee cBOMCTBA.

[Tapabosna u ee cBoiicTBa. IlonsipHble ypaBHEHMS KPUBBIX BTOPOIO HOPSIKA.
VYrpouieHue ypaBHEHUsT KPUBOW BTOPOrO MOPSAKAa C MOMOLIBIO ITOBOPOTA
CUCTEMBI KOOPAMHAT.

VYropouieHue  ypaBHEHMS  KpPUBOW ~ BTOPOrO  MOpsiAKa € TOMOIIBIO
IapajuIesIbHOro NepeHoca cucTeMbl koopanHat. Kitaccugukanus 3STuX KpuBbIX.
ACUMIOTOTUYECKHE HAIIPABJIEHUSI KPUBOM BTOPOIrO MOPSIKA.

[leHTpbI U KacaTenbHbIE KPUBBIX BTOPOTO MOPSAKA.

JlnaMeTpsl U CONPSIKEHHbIE TUAMETPbI KPUBOM BTOPOTO MOPSIKA.
[MunuHapryecKre 1 KOHNYECKUE IIOBEPXHOCTH B IPOCTPAHCTBE.

[ToBepxHOCTH BpalieHusi B IPOCTPAHCTBE.

DITUTICOUIBI ¥ TUTIEPOOJIONIBI M KX CBOMCTBA.

[TapaGomouabl 1 UX CBOICTBA.



CBeneHust 00 yTBepKI€HHH NPOrpaMMbl HAa OYepedHONl Y4eOHbIH ol W Pperucrpamuu
H3MEHEeHU

YueOHEbIH Pemenue Bueceunrsie n3MeHeHUS IToamuce 3aB.

Toj Kadeapsl kadempoit
(Ne mporokora, nara)







