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1. Ileau ocBOEHHUS THCIUNINHBI

Llenb Kypca aHaUTMYECKON reoMeTPpUM COCTOMUT B OCBOEHUU TEOPETUYECKUX MOJIOXKEHUN Wt
MaTeMaTU4YeCKoro annapaTa OCHOB aHaA/NUTUUYECKOW FeOMETPUM, UMEIOLLUX MPUIOXKEHUA MpU
peLweHnn NPUKNAAHbIX 33434, BCTPEYAIOLWMXCA NPU aHanu3e 60bliMX MacCMBOB MHPOpPMaLUK
B MHbOpPMATMKE, ISKOHOMMUKE, COLMOJNIOTUM, TEXHUYECKOM MOHUTOPUHIE W  OPYrux
nccnenoBaHUsAX.

Ilepeyenb nmpogeccHOHANBHBIX CTAHAAPTOB, 0000IEHHBIX TPYAOBBIX (YHKIHUHA U TPYIOBBIX
(yHk1Uii, COOTBETCTBYIOIIUX NPOGecCHOHATBLHOM JesITeTbHOCTH BHITYCKHUKOB

Ne Kon HaunmenoBanue o6:1act npogeccnoHaNbHON AESTENEHOCTH.
n/n npodeccronansHoro | HanmmeHnoBanne nmpodeccHOHAIBHOTO CTaHAapTa
CTaHIapTa

01 O6pazoBanue 1 HayKa

1. 01.001 [IpodeccuonanbHbIi CcTaHaapT «IIemaror (memaroruueckast
JESITENbHOCTD B chepe JOIIKOIBHOr0, HAYaJbHOTO O0IIEro, OCHOBHOTO
obmiero, cpeanero oOmero obpa3zoBaHusi) (BOCHHUTATENb, YUHTEIb)»,
YTBEPKIEHHBIM IpUKa3oM MUuUHHCTEPCTBA Tpyla U COLUAIbHOU
3amuThl Poccuiickoit ®eneparmu ot 18 oktsops 2013 1. Ne
544u(3apeructpupoBaH  MUHHCTEPCTBOM  IOCTHIHMHA  Poccuiickoit
Oeneparmu 6 aekabps 2013 1., peructparuonusiii  Ne30550), ¢
W3MEHEHUEM, BHECEHHBIM IMpHKa3oM MUHHUCTEpCTBa Tpylna U
connanbHOM 3ammThl PO ot 5 aBrycra 2016r.Ned22H (3apeructpupoBaH
MunucrepctBoM tocturun PO 23 asrycta2016r., peructpaunoHHbrii No
43326)

2. 01.003 [IpodeccrnonanbHbIit CTaHIApT «[lemaror JOTIOJIHUTEIILHOTO
oOpa3oBaHHMs JeTed W B3POCHBIX», YTBEPKICHHBIM IMPUKA30M
MunucrepcTBa Tpyna U conuainbHoi 3amuTel PO ot 5 mas 2018r. Ne
298u (3apeructpupoBaH MUHHCTEpCTBOM focTuiun P 28 aBrycra
2018r., peructpaunonnsid Ne 52016)

3. 01.004 [Ipodeccronanbusiii crangapt "llemaror mpodeccrnoHaIbHOTO
00y4eHusl, MPOPECCUOHATIBLHOTO 00pa30BaHUs

Y JIOTIOTHATEIHHOTO PO ECCHOHATLHOTO 00pa3oBaHus",
YTBEPKIEHHBIA MPUKa3oM MUHUCTEPCTBA TPyIa

U conuanbHO 3ammuThl Poccuiickoit @exepamnuu ot § centsaops 2015
r. Ne 6081

(3apeructpupoBan MUHUCTEPCTBOM IOCTUIIMU Poccuiickoit
Oenepanuu 24 centsiops 2015 r.,

peructpannorabsii Ne 38993)

Mecto nucunmimnbl B ctpykrype OIIOII 6akanaspuara

OucunnnvHa  «AHanuMTMYecKass  reomeTpua»  OTHOCMTCA K 6asoBoM  4actm
NPo¢deccMoHaNnbHOro UMKAa MaTEMATUUYECKUX N eCTECTBEHHOHAYYHbIX AUCLUUMNINH.

OcBOEHME AUCUMMINHBI «aHA/IMTUYECKaa TeoOMETPUA» OMUPaeTca Ha MpPONAEeHHble
pasgenbl WKONbHOMO Kypca MmaTemMaTUKUM W sSBNAETCA HeobxoAMMOM OCHOBOM  Ans
nocneayrowero uU3ydyeHuMa AUCUMNAMH 0a30BON M BapWaTUBHOM 4YacTn NpodeccUOoHaNbHOro
UMKna.

3. Pe3yabTaThl 0CBOEHHUS TUCHUILINHBI (MOIYJIs1) AHAJTUTHYECKAS TeOMeTPUsl
[Tpouecc M3yuyeHUs] TUCUUIUIMHBI HaIpaBiieH Ha (OPMHUPOBAHHE HJIEMEHTOB CIEAYIOLIUX
koMmrereHiuii B coorBerctBur ¢ ®I'OC BO no nanHoMy HampaBJIeHHIO:




Kon
KOMIIETEH-
895051

HanmenoBanmne KOMIICTCHIIUHU

I/IHI[I/IKaTOp JOCTHXXCHHUSA KOMIICTCHIIUU
(3aKperUICHHBIN 32 TUCITUTLTIHOM )

VK-1

Crioco6eH ocylecTBISATh
IIOUCK, KPUTUYECKHUU
AQHAJIN3 U CUHTE3
uHpopManuy,
IIPUMEHATH CUCTEMHBIN
IIOAXO/ [UIsl pelIeHUs
IIOCTaBJICHHBIX 3a7a4

VYK-1.1. Ananmm3upyer 3aaady, BbIICTAI €€
0a30BbIe COCTABIISIOIINE;

VYK-1.2.  Omnpenensier,  UHTEPHPETUPYET U
pamwxupyer uHQOpManuio, TpeOyemyro Ul
pelIeHNs TOCTABJICHHOW 3aa4u;

VYK-1.3. OcymecTBiseT NOUCK MHPOPMALUHU IS
peUIeHUs] TOCTABJICHHON 3aJaudl 10 pa3iIuYHbIM
THUIIaM 3alpOCOB;

VYK-1.4. IIpu o0paboTke MHPOPMALUU OTIHYACT
(GakThl OT MHEHHWH, HWHTEpHpPETAaluil, OIICHOK,
dopMupyer COOCTBEHHBIE MHEHUS M CYXICHHS,
apryMEHTHPYET CBOW BBIBOJIBI U TOUKY 3PEHHS;

VYK-1.5. PaccmatpuBaer U npejjaraer
BO3MOXKHBIC BAapHaHTBl PEIICHHUS MOCTABICHHOU
3aJa4dyiu, Oll€HUBasg UX JOCTOMHCTBA N HECAOCTATKU.

OIIK-8

Crnoco0eH ocyIIecTBIATh
MeIarOrMYECKYT0
JeSITeIbHOCTh HA OCHOBE
CTEIUATBHBIX HAYUHBIX
3HAaHUU

OIIK-8.1. IlpuMeHsieT OCHOBHBIE MNPUHLHUIBI U
MpoIeAyphl HAYYHOTO 3HAHUS B TEAArormuecKou
JIeSITETLHOCTH; HCIIONb3YET METOJIBI
KPUTUYECKOTO aHalW3a ¢ OICHKU Hay4YHBIX
IOCTHOKEHHH MW HCCIeIoOBaHMM B o0JjlacTu
MeJaroruku, ImeJarornuecKux UCCiIeJ0BaHniA.

OIIK-8.2. Bezenser W CHUCTEMAaTU3HPYET
OCHOBHBIE HJEH PE3YyJbTaThl MCCIEAOBAaHUN H
YUUTHIBAET ux npu OCYIIECTBIICHUU
NEAArorn4ecko  JESATENIbHOCTH;  OpraHU3yeT
Hay4YHOE UCCIIEJJOBaHUE B 00IaCTH MEeJarOruKu

OIIK-8.3. Hcnons3yeT COBpEMEHHBIE HAay4HBIE
3HaHMA U pe3ydbTaTbl  IEAAroru4ecKux
UCCIICIOBAaHUM;  ONpenenseT  IelarornyecKyro
3aJa4y U IPOEKTUPYET MEJarorHyeckuil mporece
JUIs €€ PEeILeHMS.

OIIK-8.4. [emoncTpupyer CIIEUAJIbHBIE
Hay4HbIe 3HaHUS B COOTBETCTBYIOIIEH
MIPEAMETHOM 00IaCTH.

[1K-6

CrniocobeH npuMeHsTh
CIIeIMAIbHBIC TIPEIMETHbIC
3HaHUA IIPU peann3aluu
00pa3oBaTebHOro Mporecca

[1K.-6.1. OpuenTtupyercst B 3aKOHOMEPHOCTSIX,
MPUHIUIAX U YPOBHIX (POPMHPOBAHUS U
peanuzanuu couepkanus o0pa3oBaHus B 00JIaCTH
¢bu3uku 1 MHOOPMATUKH, CTPYKTYPY, COCTaB U
TUAAKTHYECKHUE SAMHHIIBI COACPKAHS
MIKOJIBHOTO MPEIMETa «MaTeMaTHKa» |
«uH(pOpMaTHKa»

I1K.-6.2. [IpuMeHsieT crienralibHble 3HAHUSI B




001aCTH MaTeMaTUKU U MH)OPMATHKH B
00pa3oBaTeIbHOM IIpolecce

[1K -6.3. [IpousBoaut oTOOp BapUaTUBHOTO
coJiepKaHus yueOHOro MpeaMeTa ¢ y4eToM
B3aMMOCBSI3M  YPOYHOH U BHEYPOUHOH hopm
0o0yuyeHMsI MaTeMaTUKe U HH(OpMATHUKE

4, CTpyKTypa M cofep:KaHHe TUCHUILIHHBI (MOAYJIA) AHAJTUTHYECKAS] TeOMeTPHs
4.1. CTpyKTypa JTUCHUNIHMHBI (MOIYJIA)
OO61mas TpyA0eMKOCTh AUCHUIUIIMHBI COCTaBIseT 6 3a4eTHBIX equHuIl, 216 yacos.

Bua yuyeOHoii padoTbl Bcero IMopsiakoBblii HOMep cemecTpa
3
O01mas TpyI0eMKOCTh AUCIUIUIHHEI BCETo (B 3.€.), B TOM 33.e.
quclne:
Kypcosoii mpoekrt (pabota) HE TIPETyCMOTPEHO
AyIHUTOpHBIE 3aHATHUS BCETO 68 68
(B akazm. yacax), B TOM YHCIIE:
Jlexumn 36 36
[IpakTudeckne 3aHATHUS, CEMUHAPHI 32 32
JlaboparopHsie pabOTHI
CaMocTosTenbHas paboTa Bcero (B akaj. 4acax), B TOM YHCJIC: 49 49
KCP 27 27
DK3amMeH
OO01mas TpyI0eMKOCTh AUCITUTUIAHBI 144 144
Ne/ Buns! yueGHOI paboTHI, BKIIIOYas DOpMBI TEKYLIET0 KOHTPOJIS
No CaMOCTOSITENIbHYIO PabOTy CTYJEHTOB U yCTIeBaeMOCTH (110 HEeJIEISIM
TPYJIOEMKOCTb (B Hacax) cemecTpa). DOPMBI MPOMEKYT.
HaumenoBanue aTTecT
pas3IeNioB U TeM
AMCLUIUIMHBL (MOLYJIst) AymtopHas pa6oTa CaMocTosITebHas
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Pazgen 1. KoopaunaTtsl Ha 2 |4 8
NpPsIMOii M NJIOCKOCTH.
1.1 | Ocsk u orpe3ku ocu. KoopauHaTet
Ha npsmoi. YucnoBas ock.
I[eKapTOBI)I IpAMOYT'OJIbHBIC
KOOpAUHATHI Ha MJIOCKOCTH.
Ilonsarue o JACKapTOBBIX
KOCOYT'OJIbHBIX KOOPJAWHATAX.
HOH?{pHLIC KOOpAUHATLI.




AdduHHBIE U IPSIMOYTOJILHBIC
JIeKapTOBBI KOOPIMHATHI TOUEK Ha
IUIOCKOCTH U B IPOCTPAHCTBE.
IIpocreimue 3agaun
aHAJIUTUYECKON TeOMEeTpHH.
YpaBHEHMs IMHUY U
noBepxHoctel. [lonsipHbie
KOOPJMHATHI TOYEK INIOCKOCTH.

Pa3gen 2. Ilpocreiimue 3agaun
AHAJIUTHYECKOH reoMeTPUM Ha
MJIOCKOCTH.

2.1

[Ipoexuus orpeska. Paccrosinue
MEXy OBYMS TOUKAMH.
Brraucnenue miomaau
TpeyrojbHuKa. JleneHue oTpeska
B JaHHOM OTHOIICHHHU.
[IpeobpazoBanue JeKapTOBBIX
KOOpAMHAT( P MapaieIbHOM
CIBUIE OCEHl, IIPU IIOBOPOTE OCEH,
IIpu IBMCHCHWHU Hadajia
KOODPJMHAT U ITIOBOPOTE OCEH).

Paspnen 3. YpaBHeHue JIMHUU.

3.1

[Tonatue ypaBHEHHs JTUHUH.
IIpumeps! 3anaHus TUHUN IPU
oMoy ypasHeHuid. [Ipumepst
BBIBOJIA YPAaBHEHHM 3apaHee
JAaHHBIX JIMHUH. 3ama4a o
NEepeCceUeHN! ABYX JIMHUM.
[MapameTpuueckue ypaBHEHHS
JTMHUH. AnreOpandeckue JIMHAM.

Pasnen 4. /IluHuM nepBoro
nopsijiKa.

4.1

YrnoBoit ko3 puIreHT.
VYpaBHeHME MPSIMON C YIJIOBBIM
ko3 dunnentomM. Beruncienue
yTia MEXIY ABYMS NMPSIMBIMH.
VYcnoBus napamienbHOCTH U
MEPIICHANKYJIIPHOCTH ABYX
npsMbIX. [Ipsmast kak THHAS
nepBoro nopsaka. OOmee
ypaBHeHue npsMoil. Henonxoe
YpaBHEHHE MEPBON CTEIICHHU.
YpaBHEHHE IPIMOH «B OTPE3KAXY.
CoBMECTHOE HCCIIEOBAHKE
YpaBHEHHH ABYX MPSIMBIX.
HopmanbeHoe ypaBHEHUE NPSAMOH.
3aaya BBIYMCICHHUS PACCTOSHUS OT
TOYKH /10 NPSIMOM. Y paBHEHUE
ITy4yKa NpsIMBIX. Y paBHEHHE
npsiMO# B apUHHOI cucTeme
koopauHat. 'eomerprudeckuit
CMBICJI TMHEHHOTO HEPABEHCTBA C
JIByMsI HEU3BECTHBIMU. Y paBHEHUE
IPSIMOI B MPSMOYTOJIBHOM
JIEKapTOBOM CHUCTEME KOOPAUHAT.

Paznen 5. 'eomeTrpuueckue
CBOIiCTBA JIUHUI BTOPOro
nopsjaka ( KpuBbie BTOpOro
MopsAKa).

10

51

Omnunc. OmnpeneneHue 3aunca u
BBIBOJ] €[0 KAHOHUYECKOTO
ypaBHeHus1. MccnenoBanue hopMel
ANIHUICA. DKCIEHTPUCUTET




snnunca. PannoHansHele
BBIpaKEHUS (DOKATBHBIX PAJIyCOB
amnunca. [loctpoenue sminica mo
toukaMm. [lapameTpuueckue
YpaBHEHHUSI 3JUIHIICA. DIUTUIIC KaK
MIPOEKLS OKPY>KHOCTH Ha
IUIOCKOCTB. DJUTUIIC KaK CEUeHHe
Kpyrioro munHApa. 'unepbona.
OmnpeneneHne TANIEPOOITHI H BEIBOJ
ee KAHOHMIECKOTO YPABHEHHS.
HUccrenoBanne popMbI THIIEPOOITHI.
JupexTpucel nnumnca u
rurepbonsl. [Tapaboma. [TomspHsre
YpaBHEHHSI KPUBBIX BTOPOTO
nopsanka. IlpuBenenue KkpuBou
BTOPOTO MOPSIIKA K
KaHOHHYECKOMY BHITY.
ACHMITTOTHYECKHE HANPABICHUS
KpuBO# BTOpOro nopsnka. Lientp,
KacaTeJIbHbIE U TUaMEeTPhl KPUBOH
BTOPOTO MOPSJKA.

Paspnen 6. Hexkotopsie
npocreiiue 3axauu
AHAJIUTHYECKOH reoMeTpUM B
NMPOCTPAHCTBeE.

10

6.1

JlexapToBBI IPSAMOYTOJIBHBIE
KOODPJIMHATHI B IPOCTPAHCTBE.
ITonsiTre cBOGOIHOTO BEKTOPA.
ITpoekuuu BeKTOpa HA OCh.
[Tpoekuuu BeKTOpa HA OCH
koopauHat. Hanpasistiomue
KOocHHYCBI. PaccrosiHre MexIty
JIByMS ToukaMH. [lenieHne oTpeska
B JIaHHOM OTHOIIICHHH.

Paspnen 7. J/IluHeliHble onepauumn
HaJl BEKTOPaMH.

10

7.1

OrnpeneneHne JUHEHHBIX
onepauuii 1 OCHOBHBIE CBOMCTBA
JIMHENHHBIX onepanuid. PasHocTs
BeKTOpoB. BekTopsl. CioxeHue u
BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4yucio. JInneitnas
3aBUCUMOCTb BEKTOPOB.
Koopaunats! BeKTOpoB Ha
IJIOCKOCTH U B POCTPAHCTBE.
OpueHTanus MiI0CKOCTH U
npoctpancTBa. OCHOBHBIE TEOPEMBI
o npoekuusax. Paznoxxenue
BEKTOPOB Ha KOMIIOHEHTHI.
CkansipHO€ MIPOU3BEACHUE
BEKTOPOB U €r0 OCHOBHbBIE
CBOMCTBa. BripakeHue cKaIsipHOTrO
MIPOU3BENCHUS Yepe3 KOOPAUHATHI
[IEPEMHOKAEMbIX BEKTOPOB.
BexTopHoe u cMmemanHoe
[IPOU3BEICHHUE BEKTOPOB.

Pa3gen 8. YpaBHenne
TMOBEPXHOCTH M YPABHEHHS
JIMHUH.




8.1

YpaBHeHHE TOBEPXHOCTH.
VYpaBHeHue nmuHUH. 3a1a9a O
MIEPECeUYCHNH TPEX MOBEPXHOCTEH.
VYpaBHeHNE LUIMHIPUUECKON
MTOBEPXHOCTH € 00Pa3yIOIMINMH,
napajuieIbHBIMU OAHOM U3
KOOpJIMHATHBIX OCEH.
AnrebpandecKiie TOBEPXHOCTH.

Pa3ngen 9. IlimockocTh Kak
MOBEPXHOCTH MEPBOro MOPsiAKA.
IIpsimasi B IpocTpaHcTBE

10

9.1

[InockoCTh Kak MOBEPXHOCTh
nepBoro nopsnka. Henonusie
YpaBHEHHSI TUIOCKOCTEH.
YpaBHEHUS TUIOCKOCTH «B
otpeskax». HopmansHoe
ypaBHEHHE IIIOCKOCTH. PaccTosiHNIe
OT TOYKH JI0 TUNIOCKOCTH.
VYpaBHEeHMsI IPAMO.
Hampasnsromuii BEKTOp MpsiMOM.
Kanonuueckue ypaBHEHHs MIPSMOM.
ITapameTpuueckue ypaBHEHUS
npsmoid. Hexkotopsie
JIOTIOJTHUTEBHBIE TTPEATIOKEHHS U
IIpUMEpBI. Y paBHEHHE IIIOCKOCTH B
mpocTpaHcTBe B apPpuHHON
crcTeMe KOOpANHAT. Y paBHEHHE
IUIOCKOCTH B IPOCTPAHCTBE B
HPsIMOYTOJIbHOM J1€KapTOBOM
crcTeMe KOOpANHAT. Y paBHEHHUE
IIPSIMOH B IPOCTPAHCTBE B
ahUHHON cuCTeMe KOOpINHAT.
VYpaBHeHue MpsiMOi B
MIPOCTPAHCTBE B NPSMOYTOIEHON
JICKapTOBOH cHUCTEMe KOOpAMHAT.

Paspen 10. IloBepxHocTH
BTOPOT0 MOPSAKA

10

10.1

Merton cedenuil. LHlununapuyeckue
1 KOHUYECKHE MMOBEPXHOCTH.
[ToBepxHOCTH BpalleHusl.
DJUTUTICOUABI U THIIEPOOTIOUIBL.

[MapaGoxounsr.

OO0mas TpyI0eMKOCTh, B 4acax

144

36

32

49

[IpomexyTouHast aTTecTaius

®opma

3auer

3a4eT ¢ OLEHKOM

DK3aMeH

4.2. Conep:xkaHue TUCUUIIMHBI (MOTYJIs)

Paznen 1. KoopanHaTsl Ha NpAMOii U IJIOCKOCTH.

Tema 1.1. Ockp um otpe3kn ocu. Koopaunatel Ha mnpsiMod. YwucioBas ocb. JlekapToBbl

IPSIMOYT'OJIbHBIE  KOOPIMHATHI

Ha IIJIOCKOCTH.

IlonaTHe O [OEKApTOBBIX KOCOYTOJIBHBIX

koopauHarax. [lonspueie koopauHaTel. AdQUHHBIE U TPAMOYTOJIbHBIE JEKAPTOBbI KOOPIUHATHI
TOYEK Ha INIOCKOCTH M B IpocTpaHcTBe. lIpocreimme 3agauv aHaIUTUYECKONM T'€OMETPUHU.
YpaBHeHus IMHUHN U ToBepxHOCTEN. [TonsapHbIe KOOPAUHATHI TOYEK IJIOCKOCTH.




Pasznen 2. [Ipocreiimme 3a1a4u aHAJTUTHYECKON reOMeTPUM HA MJIOCKOCTH.

Tewma 2.1. Ilpoekmus oTpe3ka. PaccrosiHue Mexay 1ByMs TOYKaMu. Beraucienue miomanm
TpeyrosbHUKa. Jlenenne oTpe3ka B JaHHOM oTHomIeHHH. [Ipeobpa3oBaHue neKapTOBBIX
KOOpAUHAT( IPH MapauIeIbHOM CIBUTE OCEH, IIPU MOBOPOTE OCEH, MPU U3MEHEHHUH Hauyasa
KOOpJMHAT U IOBOPOTE OCEN).

Pa3znen 3. YpaBHeHue JIUHUM.

Tewma 3.1. IlonsTue ypaBHeHus JiuHuK. [IprMepsl 3a0aHus JTMHUN TPU TOMOIINA YPAaBHEHHMA.
[IpumMepsl BbIBOJIA YpaBHEHUI 3apaHee JaHHbBIX JIMHUN. 3ajja4ya O MepeCceUeHUH JBYX JTMHUM.
[Tapamerpuueckue ypaBHEHUs TUHUH. AJTreOpanyecKue JIMHUM.

Pa3znen 4. JIlunuu nepBoro nopsiakKa.

Tema 4.1. VYrinoBoil kodddunueHt. YpaBHeHHE NPSIMOH C YIVIOBBIM KO3(h(UIIMEHTOM.
Brraucnenue yriia MeXIy ABYMS TPSIMBIMU. Y CJIOBHSI TTAPAJUICITLHOCTH U MIEPIICHIUKYIISIPHOCTH
IByX mpsaMbIX. [IpsMas kak nuHus nepBoro mopsiaka. OOmiee ypaBHeHue npsimoil. HemomHoe
ypaBHEHUE TIEPBOM CTENEHU. YpaBHEHUE HPsIMOM «B oTpe3kax». COBMECTHOE HCCIECIOBAHHE
ypaBHEHUH IBYX MpsMbIx. HopmansHoe ypaBHeHHE MPsAMOiL. 3a/1aya BEIYUCICHUS PACCTOSHUS OT
TOYKH J0 MpsSMOW. YpaBHEHHE My4yKa MpsMBbIX. YpaBHeHUEe Mpsmoil B ad(dUHHOI cucTeme
KoopauHat. ['eoMeTpHUYeCKUi CMBICT JIMHEWHOTO HEPAaBEHCTBA C JBYMSI HCH3BECTHBIMHU.
YpaBHEHUE MPSIMOH B MPSIMOYTOJILHOMN JIGKAPTOBOM CUCTEME KOOPIUHAT.

Paspnen 5. I'eomeTrpuyeckue CBOiCTBA JIMHUIA BTOPOro NMOpsAAKa ( KpUBbIE BTOPOIo
NopsiAKA).

Tema 5.1. Onnunc. OnpezeneHne 3JUIAIICA U BBIBOJ] €M0 KAHOHUYECKOTO YPaBHEHHUS.
HccnenoBanue GopMbl JUIHIICA. DKCIEHTPUCUTET dJuIHIca. PalimoHanbHble BhIpaXKEeHUs
(dokanbHBIX panuycoB ainunca. Iloctpoenue sminnca no toukaMm. [Tapamerpuueckie ypaBHEHHS
AJUIUIICA. DIITUIIC KaK MPOEKLHs OKPYKHOCTHU Ha IIIOCKOCTh. DJUIUIC KaK CEYEHHE KPYTJIoro
nunuHApa. ['unepOona. Onpeenenne runepoobl U BHIBOJ] €€ KAHOHUYECKOTO YPaBHEHUS.
UccnenoBanue Gpopmsel runep6osl. JAupektpucsl smiunca u runepoonsl. [lapadona. [TonspHbie
yYpaBHEHUsI KPUBBIX BTOPOro nopsiaka. llpuBeaeHue KpuBoi BTOPOro Nopsiika K KAHOHUYECKOMY
BUJY. ACUMITOTUYECKUE HANIPABJIEHUsI KPUBOM BTOpOro nopsiika. LleHTp, kacaTenbHble U
JaMeTpbl KPUBOM BTOPOTO MOPSIIKA.

Pa3nes 6. HexoTopble mpocreiimue 3aJa4u aHATUTHYECKOH reOMeTPHH B IPOCTPAHCTBeE.

Tema 6.1. JlekapTOBbI IPSIMOYTOJIBLHBIE KOOPJMHATHI B IpocTpaHcTBe. [loHsTHE CBOOOJHOTO
BekTopa. [Ipoexkunn BekTopa Ha ock. [Ipoekunn BekTopa Ha ocu KoopauHat. Hampasostomnye
KocuHYchl. PaccrosiHue Mexay AByMs ToukamH. JlesieHne oTpe3ka B JaHHOM OTHOIIEHHH.

Paspnen 7. JIuneiiHble onepanuu HajJ BEKTOPAMH.

Tema 7.1. Onpenenenue JIUHEHHBIX ONEpalMii U1 OCHOBHBIE CBONCTBA JMHEMHBIX OMNEpALUM.
Pasnocte BekTOpoB. BekTophl. CiojkeHuE M BBIUMTAHUE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha
yucno. JIuHeiHas 3aBUCMMOCTh BEKTOpOB. KoopauHaThl BEKTOPOB Ha IIJIOCKOCTH W B
npoctpancTBe. OpueHTanus IJIOCKOCTH U NpocTpaHcTBa. OCHOBHBIE TEOPEMBI O MPOEKIMSIX.
Pa3nosxeHne BEKTOPOB Ha KOMIOHEHTHI. CKalsIpHOE MPOU3BEAECHUE BEKTOPOB U €r0 OCHOBHBIC
CBOMCTBA. BbIpakeHHE CKaJIspPHOIO IPOM3BEICHUS Yepe3 KOOPAMHATHI IIEPEMHOXKAEMBbIX
BEKTOPOB. BEKTOpHOE M CMEIIaHHOE MPOU3BEACHUE BEKTOPOB.



Pazgen 8. YpaBHeHHe MOBEPXHOCTH U YPABHEHUS JIMHHUH.

Tema 8.1. YpaBHeHUE TOBEPXHOCTH. Y paBHEHHUE JIMHUU. 3a7a4a O IEPECECUCHUH TPEX
NOBEPXHOCTEH. YpaBHEHUE HWIMHIPUIECKOM MOBEPXHOCTH C 00pa3yOIUMHU, MapaieIbHBIMUA
OJTHOW M3 KOOPIUHATHBIX OCei. AlreOpandeckre MOBEPXHOCTH.

Pazgen 9. ILiiockocTh Kak MOBEPXHOCTH NMepBOro nopsiaka. Ilpsimasi B npocTpancTee

Tewma 9.1. ITmocKOCTh Kak MOBEPXHOCTH IMEPBOTO MOpsiaKa. HemonHple ypaBHEHUS TIIOCKOCTEH.
VYpaBHEeHUs IITIOCKOCTH «B O0Tpe3kax». HopManbHOe ypaBHEHME MIIOCKOCTU. PaccTosiHue ot
TOYKH JI0 IJIOCKOCTH. Y paBHEHUs psiMoi. Hanpasisttomuii BekTop npsamoii. Kanonnueckue
ypaBHeHus npsMoi. [lapamerpruueckue ypaBHeHus npsaMon. Hekoropsle JOMOIHUTEBHBIE
NPEUIOKEHUS U IPUMEPBI. Y paBHEHHE TUIOCKOCTH B MMPOCTPAaHCTBE B ad(UHHON cucTeMe
KOOPJIMHAT. Y paBHEHHUE IIJIOCKOCTH B IIPOCTPAHCTBE B IIPSIMOYTOJIBHON JIEKAPTOBOM CUCTEME
KOOpAWHAT. Y paBHEHHE IPSIMOU B TPOCTPAHCTBE B aPUHHON CUCTEME KOOPAUHAT. YpaBHEHHE
IIPSIMOM B IIPOCTPAHCTBE B MPSIMOYTOJIBHOM JI€KapTOBOM CUCTEME KOOPINHAT.

Pa3znen 10. [loBepxHOCTH BTOPOIro Nopsiika

Tema 10.1. Meton cedenmii. l{umuHapuueckue W KOHUYECKHME MOBEpXHOCTH. [loBepxHOCTH
BpallleHus. DJnIcoun bl ¥ runepoosonibl. [lapadonounas.

Tembl 1a0opaTopHbIX padoT (JIaGopaTopHbIi NPaKTHKYM)

He npenycmotpens! yue6HbIM m1aHoM OOIT

IIpumepHasi TeMaTHKa KypcOBbIX padoT

He npenycmotpens! yueOusim mmanom OOIT



5.00pa3oBaTe/ibHbIEe TEXHOJIOTUH

AKTHBHbBIE U HHTEPAKTUBHBIE (DOPMBI: JIEKIINH, TPAKTUUECKHUE 3aHATUS, KOHTPOJIbHbBIE paOOTHI,
KOJUIOKBUYMBI, 3a4€ThI ¥ 9K3aMEHbI. B TeueHne ceMecTpoB CTYAEHTHI PEIIatoT 3a/1a4u, YKa3aHHbIC
IpernoaaBaTesieM.

6. YueOHO-MeTOIUYeCKOe ODecriedeHHe CaMOCTOSATeIbHOH PadoThl cTyAeHTOB. OueHOYHbIe
cpeAcTBa Ui TEKYIIero KOHTPOJISI yCIeBAeMOCTH, NMPOMEKYTOYHON aTTeCTAllUM MO HMTOram
OCBOECHMS M CIHUILIMHBI.

6.1. Ilnan camocTOATE/ILHOI PAdOTHI CTY/IEHTOB

Ne i/m HaumenoBanue pasgesa (Tembl) | Bua camocrositesqibHO#M TpynoemkocTs (B
padoThI aKaJeMH4YecKHX
yacax)

Paznen 1 | KoopamunaTsl Ha npsiMoii U
IJIOCKOCTH.

11 Ocb u otpesku ocu. Koopaunatel | AyautopHasi padora 8
Ha npsiMoil. YucinoBast och.
JlexapTOBBI IPSMOYTOJIbHBIE
KOOPJAMHATHI Ha TJIIOCKOCTH.
[lonsiTue 0 nEeKapTOBBIX
KOCOYTOJIbHBIX KOOPJINHATAX.
[TonsipHBIE KOOPAMHATEI.
AduHHBIE U TPIMOYTOJIBHEIE
JI€KApTOBBI KOOPAMHATHI TOUYEK Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE.
[Ipocrenimue 3agaun
AQHAJIMTUYECKOM r€OMETPUH.
YpaBHeHHUs IMHUN U
nosepxHocren. [lomsipHbie
KOOPJIMHATHI TOYEK IIOCKOCTH.

Paznen 2 | Ilpocreiimue 3agaun
AHAJINTHYECKOW reOMeTPUM Ha
IJIOCKOCTH.

2.1 [Ipoeknns orpeska. PaccTossaue Teopernyecknii Tect 8
MEXY ABYMS TOUKAMH.
Brruncnenue miomanu
TpeyrojpHuka. Jlenenue otpeska
B JaHHOM OTHOILIECHHUH.
[IpeobOpazoBanme neKapTOBBIX
KOOpAuHAT( TIPH MapaiIeIbHOM
CABUTE OCEH, TPU TIOBOPOTE OCEH,
IIpru USMECHCHWHW Hadalia
KOOpJAMHAT U IOBOPOTE OCEM).

Pasnen 3 | YpaBHeHue JIMHUH.




3.1

[lonsiTue ypaBHEHUs TUHUU.
[Tpumepsl 3aganus TUHUN TPU
noMouy ypaBHenuil. [Tpumepst
BBIBOJIa YPAaBHEHHUI 3apaHee
NAHHBIX JIMHAHN. 3a7ada o
[IEPECCUCHUH ABYX JIMHUM.
[Tapamerpudeckue ypaBHEHUS
TUHUU. AnreOpandeckue JINHUH.

AynutopHasi padora

Pa3znen 4

JInHMu nepBoro nopsaka.

4.1

VYT110B0# KO3 PUIHEHT.
YpaBHEHME IPSIMON € YTIIOBBIM
kod(urmentom. Beranucnenue
yrila MeXAy ABYMs IIPSMBIMHU.
VYcnoBus napajiieIbHOCTH U
MEePIEHIUKYISIPHOCTH JBYX
npsiMbIX. [IpsiMast kak TUHUS
nepBoro nopsiaka. Obmee
ypaBHeHue npsamoil. Henmonnoe
YpPaBHEHUE MIEPBOM CTETIIEHU.
YpaBHEHHE NIPAMOM «B
orpe3kax». CoBMECTHOE
HCCIEe0BaHUE YPABHEHUM IBYX
npsMbix. HopmanbHoe ypaBHeHuE
IIPSIMOM. 3aJja4a BEIYNCIICHUS
paccTosiHUS OT TOUKH JI0 MPSIMOM.
VYpaBHeHHE ITydKa MPSMBIX.
VYpaBHenue npsimoii B ahpuHHON
CHUCTEME KOOpJMHAT.
I'eomeTprueckuii cMbICHI
JIMHEINHOIO HEPABEHCTBA C ABYMsI
HEU3BECTHBIMU. Y paBHEHHE
IIPSIMOM B IIPSAAMOYTOJIBHOU
JIEKapTOBOM CUCTEME KOOPIMHAT.

KonTposbnas padora

Pa3zpen 5

I'eomeTpnueckue cBolcTBA
JIMHUH BTOPOIo MOPsSiAKA
(kpuBBIE BTOPOT0 MOPSIAKA).

5.1

Onnurnc. OnpeaeseHue uinca
Y BBIBOJ] €70 KAHOHUYECKOTO
ypaBHeHus1. Mccnenoanue

(b opMBI druTHIICA.
DKCUEHTPUCUTET SILTUIICA.
PannonansHble BbIpaxkeHus
(OoKaNbHBIX PAJNYCOB 3JUIUIICA.
[TocTtpoenue surica mo TOYKam.

AyautopHasi padora




[Tapamerpuueckue ypaBHEHUS
AIIUIICA. DIUIUIC KaK MPOeKIUs
OKPYKHOCTH Ha MJIOCKOCTb.
DJUIHTIC KaK CEYEHHE KPYTIOoro
umuHapa. ['unepbona.
Omnpenenenue runepOoIbl 1
BBIBOJI €€ KAHOHUYECKOT O
ypaBHeHus. MccienoBanue
¢dopmbl TunIepO0IIBL. JIUpeKTpuchH
AIITUIICA ¥ TUIEPOOITBI.
[Tapa6ona. ITonspHbie ypaBHEHHS
KPUBBIX BTOPOTO MOPSAKA.
[IpuBenenre KpuBOW BTOPOIO
MOpsAIKAa K KAHOHUYECKOMY BUJLY.
AcuMNTOTUYECKUE HAPABICHUS
KpHUBOU BTOpOTo nopsiaka. Lientp,
KacaTelbHbIE U IUaMEeTPbl KPUBOU
BTOPOT'O MOPSAKA.

Pa3znen 6

HexoToppble npocreiimmue
321249 AaHAJIUTHYECKOM
reoMeTpuu B IPOCTPAHCTBeE.

6.1

JlexkapTOBBI IPSIMOYTOJIbHBIE
KOOpJMHATHI B IPOCTPAHCTBE.
[TonsaTHE CBOOOAHOTO BEKTOPA.
[Ipoexnnn BEKTOpa HA OCh.
[Ipoexnnu BekTOpa Ha OCU
koopauHart. Hanpasistromue
KOCHUHYCBI. Paccrosiane MCXKIY
IByMs TOUKaMmu. JleeHue
OTpe3Ka B JAaHHOM OTHOLICHUHU.

KonTpoasHnasi pabora

10

Pasznen 7

JIuHelHbIe onepanuu HaQ
BEKTOPaAMM.

7.1

Ornpenenenue JTUHEHHBIX
onepauuii 1 OCHOBHbIE CBOMCTBA
JIMHEWHBIX ornepanui. PazHocTh
BEeKTOpOB. Bektopsl. Cinoxenue u
BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha YUCIIO.
JIuneitHas 3aBUCUMOCTh
BEKTOpOB. KOOpIMHATEI BEKTOPOB
Ha IJIOCKOCTH U B IPOCTPAHCTBE.
OpueHTanus mIoCKOCTH 1
npoctpaHcTBa. OCHOBHbBIE
TEOPEMBI O MPOEKIUAX.
PasnoxxeHne BEKTOpOB Ha

AynurtopHasi padora

10




KOMITOHEHTHI. CKaJIsipHOE
MIPOU3BEICHHE BEKTOPOB U €0
OCHOBHBIE CBOWCTBA. BriparkeHne
CKAJISIPHOTO IIPOU3BEACHUS Yepes3
KOOPJAMHATHI IEPEMHOKAEMBIX
BEKTOpPOB. BekTtopHOE H
CMEILIaHHOE NTPOU3BEIACHHE
BEKTOPOB.

Paznea 8

YpaBHeHNe NOBEPXHOCTH H
YPaBHeHHUS JIHHUU.

8.1

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

ICPCCCUCHNU TPECX HOBCpXHOCTeﬁ.

YpaBHEHUE UIUHAPUIECKON
MTOBEPXHOCTHU C 00Pa3yIOIIUMH,
MapajyieIbHBIMUA OJJHOM U3
KOOPJIHMHATHBIX OCEH.
Anrebpanyeckue NOBEpXHOCTH.

AynutopHas pabdora

Pa3nen 9

Ili1ocKkoCTH KaK MOBEPXHOCTH
nepsoro nopsiaka. Illpsmas B
NPOCTPAHCTBE

9.1

IInockoCcTh Kak MOBEPXHOCTH
nepsoro nopsiaka. Hemosnsie
YpPaBHEHUS IIOCKOCTEM.
VYpaBHEHUS IOCKOCTH «B
orpeskax». HopmanbHoe
YPaBHEHUE IIIOCKOCTH.
PaccrosiHue OT TOUKH 10
IIJIOCKOCTH. Y pPaBHEHUS MPSIMOM.
Hanpasnsromuit BEKTOp IpsMOK.
Kanonunueckue ypaBHeHHs
npsmoi. Ilapamerprueckue
ypaBHeHus npssmoi. Hekoropslie
JOTIOJTHUTEbHBIE TIPEIIOKEHUS U
IIpUMEpPBL. Y paBHEHHE IIJIOCKOCTH
B IIpocTpaHcTBe B apPpUHHOI
CUCTEME KOOpJIMHAT. Y paBHEHUE
IIJIOCKOCTH B IIPOCTPAHCTBE B
IIPSAMOYTOJIBHOW JI€EKAPTOBOM
CHUCTEME KOOPAUHAT. Y paBHEHUE
MPSIMOM B TPOCTPAHCTBE B
adhpuHHONI cucTeMe KOOpIUHAT.
YpaBHeHHE NIPSIMOH B
IIPOCTPAHCTBE B MPSAMOYTOJIbHON
JEKapTOBOM CUCTEME KOOPAUHAT.

AyautopHasi pabora

10




Pa3nes 10 | IloBepxHOCTH BTOPOro MOPsSiAKA

10.1 Meton ceueHui. KonTposbnas padora 10
[unuHapuYecKkre 1 KOHUYECKHE
noBepxHocTU. [ToBepxHOCTH
BpaIlCHUS. DJUTHIICOUIBI 1
runepboioubl. [lapadomonsl.

OueHouHble cpeACTBAa /Il TeKYLIEro KOHTPOJISA YCIeBAeMOCTH H MPOMEKYTOYHOM
aTrecTauuu

KpnTeplm OIICHKH I[pOMe)KyTO‘lH()ﬁ arrecraumm B (]JopMe 3adgera

Ouenka | XapakTepucTHKa TPeOOBaHMM K pe3ysibTaTaM aTTeCcTalluy B popMe 3auera

«3a4TeHo» Teopernueckoe conepxkaHue Kypca OCBOCHO MTOJHOCTBIO 0€3 MPOOeIoB WilK B
LIEJIOM, WJIA OOJIBIIEH YacThI0, HEOOXOJMMBIE MPAKTHUECKIE HABBIKK PabOoThI ¢
OCBOCHHBIM MaTepHaIOM C(HOPMHPOBAHBI WM B OCHOBHOM C(OPMHPOBAHBI,
BCE WJIM OOJIBIIMHCTBO NPEAYCMOTPEHHBIX paboueil mporpaMMoi yueOHbIX
3aJJaHU BBINOJIHEHBI, OT/IEJIbHBIE U3 BBINOJIHEHHBIX 3aJJaHUN COfiepKaT
OLIMOKH.

«He 3auteno» | Teoperuueckoe copepkaHHe Kypca OCBOCHO YaCTUYHO, HEOOXOAMMbIE HABBIKH
paboThl HEe chOPMUPOBAHBI MK CHOPMUPOBAHBI OTACIBHBIE U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOM mporpaMMoii 3a1aHuil He
BBITIOJIHEHO JIMOO BBITIOJIHEHO C TPYOBIMU OMIMOKaMU, Ka4ECTBO MX
BBITIOJIHEHUS OLICHEHO YUCJIOM OaJIJIOB, OJIM3KUM K MUHUMYMY.

Kpurepun onieHKH NPOMeKyTOYHOH aTTecTalMu B (pOpMe IK3aMeHa

Onenka XapakTepucTuka TpeOoBaHMH K pe3yibTaTaM aTTecTaluu B (hopme
JK3aMeHa
«OTIu4HO» Teopernueckoe cojepkaHHe Kypca OCBOCHO IIOJIHOCTBIO  0€3

MpoOesioB, CUCTEMHO U TIyOOKO, HEOOXOIMMBIE MPAKTUYECKUE HABBIKH
paboThl C OCBOCHHBIM MaTepHalioM c(POPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIS
paboueii yueOHOM TporpaMMoi yueOHbIE 3a/IaHusI BBITTOJIHEHBI 0€3yTpeyHo,
Ka4eCTBO MX BBIMOJHEHUS OICHEHO YHCIOM 0auioB, OJU3KUM K
MaKCHMYyMY.




«Xopomo» Teopernueckoe copep)kaHue Kypca OCBOEHO B IiefioM 0e3 mpoOernos,
HEOOXOMMBIC TIPAKTUYECKHE HABBIKA Pa0OTHI C OCBOCHHBIM MAaTEpUAIOM B
OCHOBHOM  C(hOPMHUPOBAHBHI, MpeayCMOTpeHHbIE  pabodeil  y4ueOHOU
poOrpamMMoil y4eOHbIe 3aJlaHHsI BBIMIOJIHEHBI C OT/ICIbHBIMA HETOYHOCTSIMH,
Ka4yeCTBO BBIMIOJHEHUs OOJBIIMHCTBA 33JJaHHWl OIICEHEHO YHCJIOM OaslioB,
ONMU3KUM K MaKCUMYyMY.

«Y 1OBIIETBOPUT Teoperndeckoe conepkaHHe Kypca OCBOEHO OOJBIIEH 4YacTbio, HO
€JIbHOY» npobensl  HE  HOCAT — CYIIECTBEHHOTO — XapakTepa, HeoOXOAHMBbIe
MPAKTUYECKHE HABBIKM PAOOTHI C OCBOCHHBIM MAaTEpHUaIOM B OCHOBHOM
copMHpOBaHbI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX paboyeil yueOHOM
porpaMMoil y4eOHBIX 3a/laHUi BBIIIOJIHEHBI, OTJENIbHBIC U3 BBIMOJIHEHHBIX
3aJlaHu¥ COJIePIKAT OIIHOKH.

«Heynosnersop Teopernueckoe  coxmepxkaHue  Kypca  OCBOGHO  YacTHYHO,
UTEJIBHO» HEOOXOJMMBIE HABBIKM pabOTHl HE C(HOPMHUPOBAHBI WIH CHOPMHPOBAHBI
OT/CbHBIE U3 HHX, OOJBIIMHCTBO INPEIYyCMOTPEHHBIX pabodell y4eOHOI
OporpaMMoii y4eOHBIX 3aJaHMi HE BBIIOJHEHO JHOO BBIIOJIHEHO C
rpyObIMH OIIMOKAMH, Ka4eCTBO MX BBINOJIHEHHS OILCHEHO YHCIOM OalioB,
ONM3KUM K MUHUMYMY.

6.2. MeToanuyeckue yKa3aHus 110 OPraHU3aluy CAMOCTOSATEIbHOM PadoThI CTY1CHTOB

CamocrosrenbHas paboTa SBISETCS OJAHUM M3 BHUJIOB y4eOHOM AESITEIbHOCTH OOYyYarolmumxcs,
CHOCOOCTBYET Pa3BUTHUIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHM30BAHHOCTH, TBOPYECKOTO
MOJIX0/1a K PELIEHUI0 pobJieM Y4eOHOTo U MPOPeCcCHOHAIBHOIO YPOBHSI.

AynuTopHas caMocTosITeIbHas paboTa Mo y4eOHOH AUCHUIUIMHE OCYIIECTBISAETCA Ha YUeOHbIX
3aHATHSIX TI0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IPENOJaBaTelNs U IO €ro 3aJaHuIo.

BHeaynuTopHas camocTosiTeNbHasi paboTa BBIMOIHAETCS 110 33/1aHUI0 MpernojaBarens 6e3 ero
HENOCPEJICTBEHHOI'O yYacTHSI.

Bunel 3amaHuii JUisi BHEayIUTOPHOM CaMOCTOSATENbHOW paboThl, MX XapakTep, YYUTHIBATh
cnenuuKy u3ydyaeMon yueOHOW JTUCIUIUIMHBL, HHAUBUAYaIbHbIE 0COOEHHOCTH 00Y4aroIIerocs.

KoHTponbs camocTosiTenbHON pabOThl U OLIEHKA €€ pe3yJIbTaTOB OPraHM3yeTcs KaK eIMHCTBO
IBYyX (hopm:

1.caMOKOHTpPOJIb M CaMOOIIEHKa 00y4aroIerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI MPEIo1aBaTesl.

Oprann3anus 1 pyKOBOACTBO Ay AUTOPHOI CaMOCTOSITeIbHOI PadoThl

AynutopHas caMOCTOsTelIbHasi paboTa MO AMCHUIIMHE BBIMOIHIETCd HAa YYEOHBIX 3aHSITHUSIX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOABATEINS U IO €r0 33JaHUIO.

OCHOBHBIMU BUJAMH ayAUTOPHON pabOThI CAMOCTOATEILHON PabOTHI ABISIOTCS:

- BBINIOJHEHUE JIA0OPATOPHBIX M TMPAKTHUYECKUX PAOOT OCYIIECTBIISETCS Ha JaOOpaTOPHBIX WU
MPAKTUYECKUX 3aHSATHSIX B COOTBETCTBUU C rpadukoM ydeOHOro mpouecca. s obecrneueHus
CaMOCTOSITENIbHOW  palOoThl MpemnojaBaTelsiMU  pa3padaTbIBalOTCS METOJUYECKHEe YyKa3aHHUs 10
BBITIOJTHEHUIO JIA0OPATOPHOU /TIPaKTUUYECKON PadOTHI.

Pabora ¢ nuteparypoil, APyruMHU UCTOYHHKAMH MH(POPMAIUH, B T.4. dJEKTPOHHBIMH, MOXKET
peaIn30BBIBATHCS HAa CEMHHAPCKUX M MPAKTUYECKUX 3aHATUAX. JlaHHBIE MCTOYHMKM HH(POpPMALUU
MOTYT OBITh NpEACTaBIECHbl HAa OYMa)KHOM W/WJIM 3JIEKTPOHHOM HOCHUTENSX, B TOM YHCIIE, B CETH
NurtepHer.



[IpenonaBarens GopMyIHPYET LEib padOTHl ¢ JAHHBIM U HCTOYHHUKOM HH(POpPMAIIUHU, OTPEAEISIET
BpeMs Ha TPOpPabOTKy TOKYMEHTa U (HOpMY OTYETHOCTH.

CaMo ¥ B3aMMOIIPOBEPKA BBINOJIHEHHBIX 3aJJaHUI Yallle BCErO MCIOJIb3YETCSI HA CEMUHAPCKOM,
MPAKTUYECKOM U IPYruX Buaax 3aHatuil. [IpobieMHas /cutyarionHas 3ajiadya J0JKHA UMETh YETKYHO
(opMyIHPOBKY, K HEH JOJKHBI OBITh OCTaBJIEHBI BOIIPOCHI, OTBETHI HA KOTOPbIE HEOOXOIUMO HAUTH
u obocHOBaTh. KpuTepuu OIEHKM MPaBWIBHOCTH pELIEHUS MPOOJIEMHON/CUTYallMOHHON 3a1a4yu
JIOJKHBI OBITh M3BECTHBI BCEM 00YYaIOLTIMCS.

Opranuszanus ¥ pyKoOBOJACTBO BHEAyIUTOPHOH padoThI

BaeayauTopHas caMOCTOsTeNIbHAS paboTa BBITOJHACTCA IO 3alaHUIO MPErnoAaBares, Ho 0e3
€ro HermoCpeICTBEHHOT0 Y4YacTHs.

[Ipy TpenpsBICHUM BHIOB 3aJlaHUN HA BHEAYJUTOPHYIO CaMOCTOSITEIBHYIO paboTy
PEKOMEHJIyeTCsl HKCIO0JIb30BaTh AU(PGEpPEeHIUPOBAHHBIN MMOAXOA K YPOBHIO MOATOTOBIEHHOCTH
oOyuaromerocsi. Ilepen BbIMOTHEHHEM BHEAYTUTOPHOH CaMOCTOSITENBHOW pabOTHI HpernojaBaTeb
MIPOBOAMUT KOHCYJIBTALIMIO C OMpPENEICHUEM LIeTU 3aJaHusi, €ro COJep>KaHusi, CPOKOB BBIIIOJHEHUS,
OpPUEHTHPOBOYHOTO O0BbeMa pPabOThI, OCHOBHBIX TpeOOBaHUI K pe3ysbTaraM palboThl, KPUTEPHUEB
OLICHKH, (OpM KOHTpOJNSL M TEpeuHs IUTepaTypbl. B mporecce KOHCYJIbTallMM MpPEnojaBaTeib
IpeIyNpexaaeT O BOSMOKHBIX TUITHYHBIX OIIMOKAX, BCTPEUAIOIINUXCS IPU BBINOJIHEHUN 3a/IaHUS.

Jns  merogmueckoro oOecreyeHUs] W PYKOBOJCTBA CaMOCTOSITENIBHOM  paboToll B
00pa30BaTeIbHOM YUPEKICHUM pa3padaThIBAlOTCS yueOHbIE TOCOOMS, METOANMUECKUE PEKOMEHIAluN
M0 CaMOCTOSITETbHOM MOATOTOBKE K Pa3MUYHBIM BHUJAM 3aHATUN C YUETOM CHEIUAIBHOCTH Y4eOHOM
JTUCLUIIMHBI, OCOOCHHOCTEH KOHTHMHIEHTA CTYJIEHTOB, O0BbE€Ma M COJIEPKAHHS CaMOCTOSTEIbHOMN
paboThI, GOPM KOHTPOJISI H T.II.

CamocTosTenbHast padoTa MOXKET OCYLIECTBIISITHCS UHAUBUAYAJIbHO WIM IPyIIaMH CTYAEHTOB
B 3aBHUCHUMOCTH OT L€, O0beMa, KOHKPETHOW TEeMaTUKHU CaMOCTOSATEIbHOW paboThl, YpOBHS
CJI0KHOCTH, YPOBHSI IOATOTOBJIEHHOCTH 00YyUYaIOUINXCS.

Bunamu 3aganuii 11st BHEayAUTOPHON CAaMOCTOSITENTEHOM pabOThl MOTYT OBITh:

- U OBJAJEHHSI 3HAHUSMH: YTCHUS TEKCTa; COCTABICHHMS IUIaHA TEKCTa; rpadudeckoe
n300pakeHre CTPYKTYpbl TEKCTa; KOHCIIEKTUPOBAHHE TEKCTa; BBIUCKM M3 TEKCTa; paboTra co
CIOBapsIMM M CIPaBOYHMKAM; Yy4yeOHO-HcCclefoBaTelbckas paldoTa; MCIONb30BaHUE ayAHO U
BUJICO3aMMCEN, KOMIIBIOTEPHON TEXHUKU U IHTEpHET pecypcoB U 1p.;

- 17151 3aKPEIJICHUs] M CUCTEMaTU3alluy 3HaHWM: paboTa ¢ KOHCIEKTOM JIEKIIMH; IOBTOpHas padboTa
Ha/l y4eOHBIM MaTepuaioM; COCTaBJICHHE IJlaHa, TE3UCOB OTBETA; COCTaBIEHHE Tabiul, pedycos,
KpOCCBOP/IOB, TIJOccapust JUIsl CHUCTEMaTH3aluu Y4eOHOro Marepuaia; H3y4eHUe CIIOBapen,
CIPAaBOYHUKOB; OTBETHl HAa KOHTPOJIbHBIE BONPOCHI; aHATIUTHUYECKass 0O0paboTKa TeKCTa; MOArOTOBKA
COO0O0IIIeHNH K BBICTYIUICHHUIO Ha CEeMUHape, KOH(PEpEeHIIMH; IOAr0TOBKa

pedepartos, 10KJIa0B; cocTaBieHue Ouorpaduit, 3aJaHuii B TeCTOBON Gopme u JIp.

- ana GOpMUPOBAaHMS YMEHUH: pelIeHHe 3aJad U YOpaXHEHWl Mo o0pasily; pelieHue
BapHUaTUBHBIX 3a/1a4 U YIIPAKHEHUH; COCTABIEHUE CXEM; PellIeHHe CUTYAIMOHHBIX POU3BOACTBEHHBIX
3a/1a; MOAr0TOBKA K JIEJIOBBIM U POJIEBBIM UTpaM; IIPOEKTUPOBAHUE U MOJIETMPOBAHNE PA3HBIX BUIOB U
KOMITOHEHTOB MPO(ECCUOHATLHON IesATeTbHOCTH, MOATOTOBKA MPE3CHTAIM, TBOPYECKHX MPOEKTOB;
MOJIFOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; OMBITHO-3KCIIEPUMEHTaIbHAs paboTa; MPOEKTUPOBAHUE U
MOJICIIUPOBAaHHUE Pa3HBIX BUJOB U KOMIIOHEHTOB MPO(pECCUOHABHON AEATEIILHOCTH H JP.

Jns  obecrnieueHuss BHEAyJIUTOPHOM  CaMOCTOSITENIbHOM  paboOThl MO  JUCIUILIMHE
npernojiaBaTeneM paszpalbaTbiBaeTCs IEpeYeHb 3aJaHuil ISl CaMOCTOSITEIbHOM pPabOThI, KOTOPBIi
Heo0XxouM /17151 3(EKTUBHOTO YIIPaBICHUS JaHHBIM BUJIOM y4€OHOU NeSTENIbHOCTH 00yYaromIuXcsl.

[IpenoaBaTens OCYIIECTBIISET YIIPABICHHE CAMOCTOATENBHOM paboOTOM, peryiupyer ee 0obeM
Ha OJIHO yueOHOE 3aHSATHE U OCYLIECTBIISIET KOHTPOJIb BBHIMOJIHEHUS] BCEMU CTYJAEHTaMM Ipymnmbl. J{is
ynoOcTBa IMperojaBaTesib MOXET BECTH BEIOMOCTb yuyeTa BBINOJHEHUS MUHHUMyMa 3aJaHMi,
HEOOXOUMBI [T JOTTYCKa K UTOTOBOW aTTeCTAallUU MO JUCIHUILINHE.

B mnpouecce camocTosTeNnbHOW pabOTHl CTYJEHT NPUOOpPETaeT HABBIKM CaMOOPTraHU3ALUH,
CaMOKOHTPOJIS, CAMOYTPABJIE€HUSI U CTAHOBHUTCS AKTHBHBIM CaMOCTOATEIbHBIM CyOBEKTOM yueOHOU
JESATEIIBHOCTH.



CTyleHT caMOCTOSATENBHO OMpEAEIsieT PeXUM CBOCH BHEAyIAMTOPHOW pabOTHl U Mepy Tpyla,
3aTpauyrBAEMOr0 Ha OBJAJCHUE 3HAHUSAMU W YMEHUSAMU IO KAKIOW IUCLMIUIMHE, BBIIOJIHACT
BHEAYJUTOPHYIO pabOTy MO MHIAMBHIYaJbHOMY IUIaHY, B 3aBUCHMOCTH OT COOCTBEHHOW MOATOTOBKH,
Oro/1KeTa BpeMEHH U JPYTUX YCIOBUH.

EXEenHEBHO CTYIEHT IOJDKEH YIENATh BBIIIOJHEHUIO BHEAYJIUTOPHOW CaMOCTOSTEIbHOU
paboThI B CPEJJHEM HE MEHEE 3 4acoB.

[Ipy BBHIMONHEHUH BHEAYIUTOPHOM CAMOCTOSTENBHONW pPAa0OOTBI CTYJEHT HMMEET IpaBo
oOpamarbes K MPErnoAaBaTesio 3a KOHCYJbTallMel C LeJbI0 YTOYHEHHUs 3aaHusi, (GOpMbl KOHTPOJIS
BBIIIOJIHEHHOT'O 33/1aHMUS.

6.3. Marepuajbl AJs1 NPOBEJEHUS TEKYIIEro W IMPOMEXKYTOYHOI0 KOHTPOJISI 3HAHUM
CTYAE€HTOB
BapuaHTbl KOHTPOJBLHBIX PaldoT.

KonTtpoabnas pa6ora Ne 1.

Haittu HOJI (6188,4709).

125
Paznoxuth B HENpephIBHYIO Ipo0b @ = o0

HaiiTu xaHoHMueckoe paznokeHue uyncia 125!
Berauciuts 7(a) v S(a), a =2800.
Haiitu ¢ (5040), u(147) u pn(143).

s DdE

KonTtpoabnas padora Ne 2.

1. Pemmuts cpaBHenue 256x = 179 (mod 337).
2. Pemuth cuctemy cpaBHEHUU
x = 3(mod 8),x = 11 (mod 20), x =1 (mod 15).

3. Pemmrts cpaBrenue 9x? +29x +62 = 0 (mod 64).

KonTtpoabnas padora Ne 3.

VKa3aTh 4UCIIO PEMICHUH CPABHEHHUS:
a) x? = 5(mod 73),

6) x? = 3(mod 75),

B) x? = 226(mod 563),

r) x> = 429(mod 563).

Kontpoabsnas padora Ne 4.
1) loka3atb, uto (4 n + 15n-1) ~ 9 ipu V n €N;
2) Haittu HO/I uucen 529, 1541 u 1817.
3) Haittu HOK uucen 684 u 3131.
4) IIpocTeIM UM COCTaBHBIM sABIIsIeTCS uncio 18977

5) C xakuM moka3aresieM CTENIeH! BXOIUT 3 B KAHOHWYECKOE pa3iokenue uucna 40! ?



KonTtpoabHnas padora Ne S.

1) Pemuth cpaBHeHue 14x=7 (mod 101).

2) Haiitn

OCTaTOK, MOJy4aeMblil ipu AesneHuun 53 117 na 11.

3) Haiitu n1By3Ha4YHOE YKCIIO, CPAaBHUMOE ¢ 2 10 MOAYJIsiM 3 ¥ 7 1 ¢ (-2) mo moyiro 11.

4) Pemuts B 1enbix uncnax: 53x+ 17y=25

5) Jokazatb, uto (2 5n -1) ~ 31 npu V n eN.

PoOo~No oA

12.

13.

14.
15.
16.
17.

18.

19.
20.
21.
22.

23.
24.
25.
26.

27.

28
29
30

0.

BOHPOCLI K 3K3aMEHYy:

Hamnpasnennbie oTpe3ku 1 BeKTOphl. C105K€HUE U BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha YUCIO M €ro CBOWCTBA. Teopema O KOJUIMHEAPHBIX
BEKTOpaXx.

JluneliHO 3aBHUCHMBIE CUCTEMBI BEKTOPOB M HMX CBOMCTBa. PasnoxeHue BeKTOpa
IUIOCKOCTH 110 BeKTopaM Oa3uca. Teopema 0 KOMIUTAHApHBIX BEKTOPax.

PasnosxeHne BeKTOpa MpOCTpaHCTBA IO BEKTOpam Oasmuca.

JIuHeiHbIe onepaluy HaJl BEKTOpaMU B KOOpIMHATaX.

®DopmyIisl Iiepexo1a OT OAHOro Oa3uca K Apyromy. CBONCTBA MATPUIIBI IEPEXO/A.
OpueHTanus IIOCKOCTH U IIPOCTPAHCTBA U €€ CBOMCTBA.

OpueHTUpOBaHHBIE YIJIbI HA INIOCKOCTH U UX CBOWCTBA.

CkansipHO€E MMPOU3BEIEHNUE BEKTOPOB U €r0 CBONCTBA.

BekTopHoe nmpousBeeHue BEKTOPOB U €r0 CBOMCTBA.

. CMel1aHHOE IPOU3BEIEHNE BEKTOPOB U €r0 CBOMCTBA.

AddunHbIe U TPSIMOYTONBbHBIE AEKAPTOBBI KOOPAMHATHI TOYEK Ha IJIOCKOCTH U B
npoctpanctie. [Ipocreimme 3a1aun B KOOpAMHATAX.

VYpaBHeHnue mnpsMoil B addUHHON cucTeMe KOoopAMHAT Ha IutockoctH. OOriee
ypaBHEHUE NPSIMOIA.

B3aumHoOe pacnosnoxeHne NpsiMbIX Ha IIIOCKOCTH.

['eomeTpuyeckuil CMBICI JIMHEWHOTO HEPABEHCTBA C JBYMS HEU3BECTHBIMH.

Yroa Mexay NpsMBIMU U PacCTOSIHUE OT TOYKH JI0 MPSIMOM Ha MJIOCKOCTH.
YpaBHEHHE IJIOCKOCTH B MpOCTpaHCTBe B adduHHON cucTteMe kKoopauHat. Obmiee
YPaBHEHHUE IUIOCKOCTH B IPOCTPAHCTBE.

B3anMmHOE pacronoxkeHue AByX INIOCKOCTEHM B HpocTpaHCTBE. ['eomeTrpuueckuit
CMBICII JIMHEHHOTO HEPABEHCTBA C TPEMsS HEU3BECTHBIMHU.

VYTroa Mexay IMI0CKOCTSIMU M PACCTOSIHUE OT TOYKHU JI0 IIOCKOCTH B IPOCTPAHCTBE.
OO0u1me, napaMeTpruuecKrue 1 KAHOHUYECKHE YPaBHEHHsS IPSIMOI B TPOCTPAHCTBE.
B3aumnbie pacrionoxeHus NpsMoi U INIOCKOCTH B IPOCTPAHCTBE, ABYX MPSIMbIX.
Yron Mmexnay npsSMod M IUIOCKOCTbIO B IPOCTPAHCTBE, MEXKIY ABYMs NPSMBIMH.
@opMyJbl ISl BBIYUCIECHUS PACCTOSHUN OT TOUKHM JI0 MPSAMON M MEXIy IBYyMS
IPSIMBIMU B IIPOCTPAHCTBE.

DIUIMIIC ¥ €T0 CBOMCTBA.

I'unepOona u ee cBoiicTBa.

[Tapabona u ee cBoiicTBa. IlonsipHble ypaBHEHUS KpPUBBIX BTOPOTO MOPSIKA.
VYrpouieHre ypaBHEeHUsI KpUBOH BTOPOTO MOPSKA C MOMOIIBI0 TTOBOPOTA CUCTEMBI
KOOpJMHAT.

VYropouieHre ypaBHEHUsT KPUBOW BTOPOTO MOpsiIKa C IMOMOIIBI0 HapajuleIbHOTo
nepeHoca cucteMsl koopauHat. Kiaccupukaius 3TuX KpUBbIX.

. ACUMIITOTHYECKHE HAIIPaBJIEHUS KPUBOW BTOPOTO MOPSAIKA.

. LleHTpBI 1 KacaTeNbHbIE KPUBBIX BTOPOTO MOPSIKA.

. JlnameTphl U CONpPSKEHHBIE TUAMETPBI KPUBOW BTOPOTO MOPSAIKA.



31. [unuuapudecKkue u KOHUYECKUE MIOBEPXHOCTH B MPOCTPAHCTBE.
32. TToBepXHOCTH BpalieHUs B TPOCTPAHCTBE.

33. Dmuncouas! ¥ TUepOOIOUIbl M UX CBOMCTBA.

34. TTapaGoioubl M KX CBOKCTBA.

Koumpomz 0C60€HUA Komnemenuuﬁ

Ne Bun xonrpons KoHTtponnpyemslie paznensl Komnerennuu,
o\ KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 AynuTtopHas Pasnen 1- Paszpen 10 OIIK-3, IIK-1

KOHTp.paboTa(mpoB
€pKa U OIICHKA)

2 Teopernueckuii Paznen 2 OIIK-3, TIK-1

TECT

3 CamocTosITeIbHOE Paznen 1- Pazmen 10 OIIK-3, T1IK-1
pelieHne
PaKTUYCCKUX
3aJaHui
(aymuropHasi)

5 JK3aMEH B Paszmen 1 - Pazgen 10 OIIK-3, TIK-1

1 cemectpe

7. Y4eOHO-MeTOAHYECKOE M MATepHATbHO-TEXHHYECKOe ofecrevyeHUe TUCHUILINHBI
(MoayJisl) aHATUTHYECKAsl TeOMeTPU s
[lepeueHbr OCHOBHON U JOMONHUTEIHHOW Y4EeOHOW IUTEpaTypbl, HEOOXOAMMOHN I OCBOCHHS

JUCHUITIINHBI (MO,Z[YJ'ISI) AHAJIMTUYCCKAA TCOMETPUL.

K ocHoBHOI (00s3arenbHOl) JMTepaType OTHOCATCS Y4YeOHUKH, ydyeOHble MOCOOMs, y4eOHO-
MeToAMYecKasl JUTepaTypa W MOHOTpauM, H3y4YeHHE KOTOPBIX SBISETCS OO0S3aTENbHBIM JUIS
OBJIQ/ICHUS 3HAHUSIMU B TIOJTHOM O0BEMe MO JAUCUUIUIMHE B COOTBETCTBUHU C JAaHHOW mporpammoii. K
OCHOBHOI1, Mpexk/e BCero, OTHOCUTCS JHTeparypa, uMeromas rpud MuHucrepctBa oO0pa3oBaHus U
Hayku Poccuiickoit ®enepaunn uia  Y4eOHO-METOJUYECKOTO OOBEIUHEHMS, PEKOMEHIYIOIINX
U3JIaHUE K MCIOJIb30BAaHUIO B y4eOHOM mporiecce. B crrcke OCHOBHOM JUTEpaTyphl yKa3bIBaeTCsl HE
OoJiee MATH WCTOYHHKOB, MMEIOIIMXCS B JIOCTAaTOYHOM KoyimuecTBe B (onme Oubmmorexu. Ecim
JIOCTYIIHA 3JIEKTPOHHAs BepcHs y4yeOHUKOB, y4eOHBIX MOCOOMI W T.1., clenyeT ykKas3aTb A HHUX
PEXUM JOCTyTIA.

K nonomHuTensHON OTHOCHTCS JUTEpaTypa, pEKOMeHAayemas OakajlaBpaMm, MaructpaMm s
CaMOCTOSITENIFHOTO H3YYEHHUs MpPU BBIIOJIHEHUH KYpPCOBOTO IMpoekTa (paboThl), yueOHON HaydHO-
UCCIIEIOBATEeIbCKOW paboThl, NpU HamMcaHUM pedepaToB, [UId TOATOTOBKM K CEMHUHapam,



NPaKTHYECKUM 3aHATUSAM, JaOOpaTOpHBIM paboTaM M JPYTHMM Y4eOHBIM 3aHITUSM, a TAKKe Ul
yIIyOJIeHUs ¥ PACIIMPEHUs 3HAaHUH 110 JTaHHOM TUCLIUTUIMHE.

Bce MCTOYHMKM B OCHOBHOM M  JIONOJHUTEIBHOM JIMTEpaType JAlTCs C  MOJHBIMHU
O6ubnmuorpaguuecKMMH ONMUCAHUSIMH B COOTBETCTBHHM C POCCHWCKMM WIIM 3alaJHbIM CTaHIapTaMu
oopmieHus.

Jis Mmaructpatypbl 00s13aTeIbHO HAJTMYUE JTUTEPATyPbl Ha aHTJIUHCKOM SI3bIKE.

7.1. Y4eOHas iuTeparypa:
OcHoBHas JuTepaTypa

1. YmuoB A.E. AnanuTHueckas reoMeTpus U JTUHEeHas anreopa
yaebHoe nmocodue M.: MOU. 2009.-469 c.

2. Kum I'. /1., Kpuukos JI.B. Anrebpa u aHaauTH4ecKas reOMETpHUs:
Teopemsl u 3amaun. Tom 1. M.: [1nanera 3uanuit, 2007.-469 c.

3. CmupHoB FO.M. «COOpHUK 33714 [T0 AaHATTUTHIESCKON TEOMETPUHU U

nuHenHou anredpe» - M.: Jlotoc, 2005-372 c.
JlonoiHUTeIbLHAS JTUTEpaTypa

1. Pozepnopn 3.P. Teopus moBepxHOCTEH. 2-0€ U3/AaHUE.,
nepepabotka u jon. M.: ®DUIMATIINUT, 2006.-304 c.

2. bocc B. Jlekiuu o maremaruke. T.13: Tonomnorus.- M.: KHuKHBIIH
oM «JIubpoxkom», 2009-216 c.

3. Bupo O.41., IanoB O.A., Henseraesa H. 0. Xapnamos B. M.
OnemenTtapHas Tonojorus,- M.: MIJHMO, 2007.- 446 c.

4. Antonos B. U. u ap. JIuneiinas anredpa v aHaTUTHYECKas
reometpus. OnopHslid KoOHCHEKT.- [Ipocnekr, 2011.-139 c.

5. bexnemumena J1.B. Kypc ananutuyeckoii reOMETpUU U TMHEHHOMN
anreopsl.-10-e uzn., ucnp.- M.: DUSMATIINT,2005.- 304 c.

6. EpumoB H.B. KpaTkuii kypc aHanuTHueckoil reomeTpun: YueoHoe
nocobue. 13-e uznanne,crepeot.- M.: DUSMATIIUT, 2005r.- 166¢.

7. JJabapckuit M.I'. BextopHas anredpa u ee npuinoxenus. \Web,

2010r.- 166 c.



8. IlpocBaros I'.1. Jluneiinas anrebpa u aHaIUTUYECKast TEOMETPUS:
3amaun u pemeHust. — M.: Ansda-IIpecc, 2009r.- 208 c.

9. YmuoB A.E. AnanuTtudeckas reOMETpHs U JUHEHHas anreopa.
Vuebdnoe mocoodue.- M.: MOTH, 2009r.- 57- c.

10. Kum I'. /1., Kpuukos JI.B. Anre6pa u aHaIMTH4YECKasi TEOMETPUSI:
Teopewms! u 3anaun. Tom 1. M.: [Inanera 3nanuii, 2007.-469 c.

7.2. UnTepHeT-pecypchl
[TockonbKy B HacTosiIee BpeMs IpHu padore ¢ MH(popManneil IIMPOKO UCIIONIB3YIOTCS PECYpPChI

TEJIEKOMMYHUKAaIMOHHON cetn «MHTepHer» (manee — cerb «lMHTEepHET»), TO cleayeT yKa3aTh
IepevyeHb CalTOB, MCIOJb3YIOIIUXCA JJs IHOJYYEHHs JONOJHUTENbHBIX 3HAaHUM IO M3ydaeMou
mucuuiuiHe. Takke cienyer ykasaTh ajjpec caiiTa, coJepKaliero yueoHyro nHGopMaluio mo Kypey
(TIpH €ro HaJTMYWH ), TPUHIUITEI pa3MeIIeHUs B HeM HH(OPMAIH U CTIOCOOBI pabOTHI C cCaliToM.

Ne HaszBanue JJIeKTPOHHBII ajpec Coaep:xanue
1. Exponenta.ru www.exponenta.ru Ha caiiTe pa3MenieHbl 3JIeKTPOHHBIC YYEOHHUKH,

CIIpaBOYHUKH, CTAaTbU, NIPpUMEPAMU ITPUMCHCHUSA
MaTeMaTHYECKHX IMaKeTOB B 00pa30BaTeIbHOM
IpolLecce, 1eMO-BEPCHUH 11 O ITYJISIPHBIX
MAaTCMAaTUYCCKUX MAKETOB, 3JICKTPOHHLIC KHUTU U
CBOOOIHO pacnpoCTpaHsIeMbIe IPOrPaMMBbI.

2. Math.ru www.math.ru MareMaTHYeCKH CaiT IS IIKOJILHUKOB,
CTYJIEHTOB, YUUTeNel U BceX, KTO MHTepecyeTcs
MAaTE€MAaTHKOM.

3. MaremaTuka www.mathematics.ru | YueGHbIi MaTepuai o pasindHbIM pasjieliam
MaTEMaTHKH.

4, MaremaTuka s www.xplusy. isnet.ru  |Comepskut OOJIBIIOE KOJIHYECTBO BUICONEKIIUIA ISt

CTYIEHTOB M Npoyee. IIKOJIBHUKOB, AOUTYPHEHTOB U CTYICHTOB IO

MaTeMaTHKe U (H3HKE.

5. Poccuiickoe o6pa- www.edu.ru ®DenepanbHbI 00pa30BaTEIbHBIN TOPTAT:

30BaHMe. YUpEXKIEHUs, TPOrpaMMBl, CTaHAapThl, BY 351, TeCThI

ETD.

7.3. IlporpammHoe o0ecniedeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTepuajbHO-TeXHHYECKOe o0ecrneyeHue

B opranm3ammu ydeOHOTO mporecca HEOOXOAWMBIMHU SIBIISTIOTCS CPEACTBA, OOECTIEUMBAIOIINE
ayJIMOBU3YAIbHOE BOCIPUSATHE Y4eOHOTO Marepuana ( CHeNHaTU3UPOBAHHOE JIEMOHCTPAIMOHHOE
obopyioBaHue):

1.Jlocka u men (wiu 6oiee COBpEMEHHbBIE aHATIOTHH )

2. KOMIIbIOTCPHBIC U My.]'[BTHMG}IPIfIHBIG TEXHOJIOTUN

3.MUKpOQOH U COOTBETCTBYIOIIME YCTAaHOBKHM (171 pabOThl B OONBIIUX ayJUTOPUSX C
MHOT'OYUCJICHHBIMU I'PyHIIaMn CTy,)IeHTOB)


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

Pabouast mporpaMma AHMCHUITIIMHEI AHAJUTHYECKAs TeOMeTPUsI COCTABIICHA B COOTBETCTBHUH C
tpeboBanusimu ®I'OC BO no nampasnenuio noarotosku 44.03.05 "Ilenarornyeckoe oOpa3oBanue (¢

JIBYMs MPOGUIISIMH TIOJITOTOBKH), YTBEP)KIAECHHOTO ITprukazoM MunoopHayku Poccum ot 22.08.2018 Ne
125.

IIporpammy cocraBuia:

[Tpodeccop xadhenpsr «MaremaTudeckuii ananu3» Tankues NL.A.

[Tporpamma onoOpeHa Ha 3aceqanuu kadeapsl «MaTemMaTuyecKuil aHaIIN3»

[IpoTokoa Ne9 ot «17» mas 2024r

[Tporpamma ogo0peHa YueOHO-METOAMYECKUM COBETOM (PH3UKO-MAaTEMAaTHIECKOTO (paKyIbpTeTa

npotokos Ne 9 ot «22» mas 2024 r.

Cenennst 00 yTBep:KIeHMH NPOrpaMMbl Ha O4YepeJHOH Y4YeOHbI IO M PerucTpanuu
U3MEHEHHUH

YyueOublit Pemenne Buecennble m3MeHeHUA ITonmuce 3aB.

N0 Kadeapsl kadeapoun
(Ne mpoTokosa, maTa)










