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1 HEJHU U 3AJAYU JUCHUIIIINHBI

Llenpto mnpenofaBaHvs AMCHMIUIMHBI SIBJISETCS O3HAKOMJICHHE CTYIEHTOB C
0a30BBIMH 3HAHUSIMH TI0 AHATUTUYECKONW TEOMETPUHU, BBIPAOOTKA JIOTHIECKOTO MBIIIJICHUS
U BBIYUCIIMTENIbHBIX HaBBIKOB. B pesynbrare m3ydeHus Kypca CTYACHTHI JIOJDKHBI 3HATh:
OCHOBBI BEKTOPHOHM anreOpbl, NpsIMOM Ha IUIOCKOCTM W B MPOCTPAHCTBE, JIUHUHU U
MMOBEPXHOCTHU BTOPOTO MOPSIIKA.

JucuuninHa « AHanuTudeckas TeoMeTpus» o0ecreurnBaeT npuoopeTeHrue 3HaHu 1
YMEHH B COOTBETCTBUHM C TOCYJApPCTBEHHBIM OOpa30BATEIIbHBIM  CTAHAAPTOM,
cColleiicTBYeT (PyHIaMeHTanu3aluu oO0pa3oBaHus, (OPMUPOBAHUIO MHPOBO33PEHUS U

Pa3BUTHUIO CUCTEMHOTO MBIIICHHS.
1.1 Ileau qAMCHMIIMHBI

HGHLI-O OCBOCHMU yqeGHoﬁ JAUCTUITIIMHBI «AHanmuTH4ecKas IreoMCTpUA» SABJLICTCA
OBJIAACHUC HABBIKAMH HCIIOJIb30BAHHA BCKTOPHOI'O M KOOPAWMHATHOI'O MCTOJ0OB PCIICHUSA
IrCOMCTPHUUCCKUX 3aaad, MMCIOIIUMHU Ba)KHEHIIICE IMPUKIaJHOC 3HAYUCHHC B PA3JIMYHBIX
o0macTax MAaTCMAaTHKH, (bl/IBI/IKI/I Hn TCXHHKH, HpI/IO6p€TeHI/Ie Ha4dYaJIbHOI'O OIIbITa

ITIOCTPOECHUS ITPOCTENIINX MATEMATHUECKUX MOJIEIIEN.

1.2 3agaun AMCHUIITHHDI

3amayaMyd  TUCHMIUIMHBI «AHAJUTHYECKass TEOMETPHs» SBISETCS BbIpaOOTKa
MPAKTUYECKUX HABBIKOB PabOThl C MaTeMaTHYECKUMU OOBEKTaMH (BEKTOp, MpsmMas,
IJIOCKOCTh, KBaApaTuyHas ¢opMa # T.J1.), © COCTABJICHUS Ha MX OCHOBE MAaTeMaTHYECKHUX
MOJIeNiel peaibHBIX OOBEKTOB Pa3IUYHON MPUPOJIbI, Pa3BUTHE Y CTYACHTOB JIOTUYECKOTO
U QITOPUTMHYECKOTO  MBINIICHUH; TPUMEHEHHE MATEeMAaTHYEeCKHUX 3HAHWHA K
HCCJIEIOBAaHUIO PEAbHBIX MPOIIECCOB U PEUICHHUIO MPOo(hecCHOHANBHBIX 3a/1a4, Pa3BUTHE Y
CTYyJICHTOB  CIOCOOHOCTM K  TBOPYECKOMY  MBIIUICHHIO, BBIpAaOOTKA  yMEHUS
CaMOCTOSTEIIbHO PAaCHIMpPITh MaTeMAaTHUYCCKUE 3HAHUS WM IPOBOJUTH MaTEMaTHUYCCKUN

dHaJIN3 NHXXCHCPHBIX 3a/1a4.



2 MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII BO
Jucnuminna «Ananutndeckas reometpus» (b1.5.5) oTHocuTcst k 0a30BoOi vacTh
pabouero ydebHoro taHa o HanpapieHuto noarotoBku 09.03.01 HMudopmaruka wu
BBIUMCIIUTENbHAST TEeXHHKA. ba3zupyercs Ha 3HAHUSX MIKOJBHOrO 0a30BOro Kypca

MAaTCMaTHKH. HSY‘I&CTC}I B 1 CEMCCTPC.

3 KOMIIETEHLHUU CTYAEHTA, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUA YYEBHOM JUCHUILIMHBI / O)KUJTAEMBIE PE3YJIbTATHI
OBPA30OBAHUA U KOMIIETEHIIUU CTYJIEHTA 110 3BABEPIIEHUN
OCBOEHUS TIPOT'PAMMBI YYEFHOM JUCIUITIIAHBI

3.1 O0meky/JbTypHbIE U IPO(decCHOHAIbHbIE KOMIIETEHIIUN

V3ydyeHne JHCHUIUIMHBI «AHAJIUTHYECKAs T'€OMETPHUS» HampaBJieHO Ha
(dbopMHpOBaHKE y CTYICHTOB CICAYIOMINX KOMITCTCHITUH:
YHuBepcaibHas ectecTBeHHO-Hay4YHasi kommneTennus (YKE):
— cmoco0eH WCMOJIb30BaTh 3HAHWS €CTECTBEHHOHAYYHBIX AWCIMILIAH, MPUMCHSITH
METOJIbI ~MATEeMATHYECKOTO aHaIM3a MW  MOJCITHPOBAHUS, TEOPETHUECKOTO U

9KCIIEPUMEHTAIBLHOTO UCCIICIOBAaHMS B IMOCTaBIeHHBIX 3a1avax (YKE-1).

3.2 Ilepevyennb pe3yabTaToOB 00pa3oBaHus, POpMUPYEMbIX JUCHUILINHOM,

C YKa3aHUEM YPOBHSA UX OCBOCHMS

B pe3ynbTaTe 0CBOCHUS TUCUUILIMHBI 00YYaIOIUNACS TOJKEH:

3HATH:
— OCHOBHBIE 3aKOHBI €CTCCTBEHHOHAYYHBIX JUCLUIUIMH, METOABl MaTEeMaTU4YECKOIO
aHaJIM3a U MOJEIMPOBAHMS, TEOPETUUECKOIO U JKCIIEPUMEHTAIBHOTO HccaenoBaHus (3-
VKE-1)

YMeETh:
— MUCIIOJIB30BaTh MATEMATUYECKUE METOAbl B TEXHUUYECKUX IPUII0KEHUIX, PACCUUTHIBATH
OCHOBHBIE YHUCJIOBBIE XAPAKTEPUCTUKHU CIyYaWHBIX BEIMYMH, PEIIATh OCHOBHBIE 3aJa4M
MaTEeMAaTUYECKON CTaTUCTUKH; PellaTh TUIOBbIC pacueTHbIe 3aqaun (Y-YKE-1).

BJIAIETh:
— METOJaMH MaTEeMaTU4YeCKOI0 aHalli3a U MOJCJIIMPOBAHMs; METOLAMH pELICHUs 3a1ay

aHallu3a MW pacdeTa XapaKTCPUCTHK (bHSI/IIIeCKI/IX CUCTEM, OCHOBHLBIMH IIpHEMaMHU



00paboTku

SKCIICPUMCHTAJIbHBIX  OdHHBIX,

nporpaMmMHubiMe TpoaykTamu (B-YKE-1).

METoaaMu pa6OTBI C INPpHKIaIHBIMHA

3.3 BocniuraresibHasi padora

HanpasJienue/ Co3nanue ycioBuii, Hcnoan3oBanue BOCIIUTATEILHOIO MOTEHIINAJIA
meJau o0ecneYnBalIINX Y4eOHBIX TMCUMILTHH

EctecTBeHHOHAY4YHBIH 1 001eNPO¢eCCHOHATBHBIA MOTYJIH
IIpodeccuonanbHoe | - GopmMupoBaHUe 1.Mcnonb30BaHKEe BOCIUTATEIBLHOIO MOTEHIMAIA
U TPY/10BOE rIIyOOKOTO TOHUMaHUS JUCILUILIIMH €CTECTBEHHOHAYYHOTO U
BOCIIMTAHHE COI[MAJIbHOW POJTH o0menpodecCHOHAIIBHOTO MOTYJIS JJIS:

npodeccuu, MO3UTUBHON
Y aKTHBHOHM YCTaHOBKH Ha
LEHHOCTH N30paHHOU
CIEIUAIBHOCTH,
OTBETCTBEHHOTO
OTHOIIICHHS K
npodeccnoHaTEHOM
NESTeIbHOCTH, TPYILY
(B14)

- (hopMUpPOBaHMSI TO3UTUBHOTO OTHOIICHUS K
npodeccuu nHxKeHepa (KOHCTPYKTOpa, TEXHOJIOTA),
MOHMMAaHMS €€ COLMATIbHON 3HAYMMOCTH U POJIU B
oOuiecTBe, CTPeMJICHUS CIIEZIOBAaTh HOpMaM
poeCCUOHATTLHON 3TUKU TOCPEICTBOM
KOHTEKCTHOTO 00Y4YEHHUS, PeIICHUS] IPAKTHKO-
OpPHEHTHPOBAHHBIX CUTYAIIHOHHBIX 3a71a4.

- opmupoBaHUs yCTOMUMBOrO HHTEpPECa K
po¢eCcCHOHATBHOMN e TETLHOCTH, CHOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIbHO MBICIIUTD,
NOHUMATh 3HAYMMOCTh IPOPECCUU TTOCPEICTBOM
OCO3HAHHOTO BBIOOpA TEMATUKH MPOECKTOB,
BBIIIOJIHEHHSI IPOEKTOB € ITOCIIEYIOLIEN
myOIMYHOM Mpe3eHTaIel pe3yabTaToB, B TOM
yyciie 000CHOBAaHUEM MX COLIMATIBHON U
MPAaKTUYECKON 3HAYMMOCTH;

- (hopMupoBaHUS HABBIKOB KOMaHTHOU pabOTHI, B
TOM YHCIIE PeaTu3allii Pa3InYHbIX MPOEKTHBIX
poaielt (Jiuaep, UCIIOIHUTENb, AaHAJTUTHK U IIP.)
HOCPEJCTBOM BBIIOJHEHUS COBMECTHBIX ITPOEKTOB.
2.Mcnonb30BaHue BOCIUTATENLHOTO MOTEHIMAIA
JTUCIUIINH "DKOHOMHUKA U yIIpaBJICHHUE
npoun3BoicTBOM ", "MIHHOBaIIMOHHAs SKOHOMHUKA U
TEXHOJIOTUYECKOE MPEIPUHIMATENBCTBO",
"[IpaBoBenenue" mis:

- (opmupoBaHUS HABBIKOB CHCTEMHOTO BUJICHUS
POJIM ¥ 3HAUUMOCTH BBIOpaHHOM npodeccuu B
COLMAJIbHO-9KOHOMHUYECKUX OTHOLLICHUSX Yepe3
KOHTEKCTHOE 00yUueHue

- (hopmupoBaHue
MICUXOJOTHYECKON
TOTOBHOCTH K
npodeCcCuoHATBHON
JEeSTEILHOCTH 110
n30panHo# podeccun
(B15)

Hcnonb3oBaHne BOCIUTATENBHOTO MOTEHIMAA
JTUCIUTIIAH 001Ienpo(eCcCHOHATIBHOTO MOTYJIS
TUTS:

- (hopMupOBaHUsI YCTOMUMBOTO HHTEpeca K
poeCCUOHATIBHOMN 1eATebHOCTH, TOTPEOHOCTH B
AOCTHIXKCHUU PE3yJibTaTa, IOHUMAaHUA
(YHKITMOHATFHBIX 00S3aHHOCTEH U 337124
n30paHHOM TPO(EeCCHOHATEHOMN ACATENHHOCTH,
YyBCTBa NMPO(HECCHOHAIBHON OTBETCTBEHHOCTH
4YCPE3 BLIITOJIHEHUEC yqe6HBIX, B TOM HHCIJIC
MPAKTUYECKHX 3a/1aHUH, TPEOYIOLINX CTPOroro
COOITIO/ICHHSI TIPABHJI TEXHUKH O€30MTaCHOCTH U
WHCTPYKUIUH 10 paboTe ¢ 000pyJOBaHUEM B
pamKax J1abopaTOpHOro MPAKTHUKYMA.




HHTe/nexkTyajbHoe
BOCIIMTAHHE

- (hopmupoBaHue
KYJIbTYPBl YMCTBEHHOTO
tpysa (B11)

Hcnonp30BaHne BOCIUTATENBHOIO TOTEHLIAA
JUCLUILINH TYMaHUTApHOTO,
€CTECTBEHHOHAYYHOT0, 00IIenpO(heCCHOHATEHOTO
U Ipo(eCcCUOHATBHOTO MOYJIS AT
(hopMHUpOBaHUSA KYJIBTYpPBl YMCTBEHHOTO TPY/a
IIOCPEICTBOM BOBJICUEHUS CTYJICHTOB B y4eOHbIE
UCCIIeIOBATENBCKUE 3a/1aHUS, KYpPCOBBIE paOOTHI U

Ap.

4 COAEP)KAHME U CTPYKTYPA JUCIHHUIIJIMHBI

OO61mast Tpy1I0€MKOCTh JTUCITUTIIMHBI COCTaBIsET 3 3a4eTHBIC eaquHuIlsl, 108 gacos.

Bunpl yueGHO#
JIeaTeIbHOCTH, BKJIIOYas Texymnii
KOHTPOJIb ATtTecTanus
. _ CaMOCTOSITEIIbHYIO padoTy Maxe.
0 yCIIEBAEMOCT pasnerna
Paznen 0:9( CLYACHTOB H Oasn 3a
1/ . = TPYAOEMKOCTb (B yacax) 1 (Henens,
yueOHOI pazzaen
- ) (Hemens, dhopma)
JUCILIATIINHBI . A 3 H o<
5 (e 5/ 55| 858 dhopma)
58 5g 5g| 3%
= e, = al U =
Cemectp 1
1 Paznen 1 1-9 13 | - 14 9 T1-4,10 | KP1-9,15 25
2 Pazgen2 | 10-18 T2 -14,10 | KP2-18, 15 25
8 13 - |14 9
Htoro 26 | - 28 18 20 30 50
DK3ameH 36 50
Htoro 3a cemecTp 100

T- TecToBOE 3agaHue
KP- xonTponpHas padota

N/I3- naauBuiyanbHOE JOMAIIHEE 3a/IaHHe

Pa3zpen 1

Bexrtopebl. ['eomeTpust HA TIJIOCKOCTH

4.1 Conep:xanue JeKuui

BekTopsl. OcHOBHBIE TOHATHS. JIMHENHbBIE oniepalnu HaJ BekTopamu. [Ipoekius BekTopa

Ha och. OpTOHOPMHpOBaHHBIE 0a3UChl, UX OCOOEHHOCTh. Hampapisionue KOCHHYCHI

BCKTOpaA. HeKapTOBLI KOOpAHWHATBI BEKTOPOB U TOYCK. CKaJISIpHOG IMPOU3BCACHHUC BCKTOPOB,




€r0 OCHOBHBIE CBOWCTBA, KOOPAWHATHOE BBIPAKEHUE. BEKTOpHOE © CMEIIaHHOE
NPOU3BEACHUE BEKTOPOB, MX OCHOBHBIE CBOMCTBA M T€OMETPUYECKHN CMBICI. Y CIOBUS
OpPTOTOHANIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. JIeKapTOBBI CHCTEMBI
KOOpAWHAT Ha IJIOCKOCTH M B mpocTtpaHcTBe. [lepexon OoT ogHOM CUCTEMBI KOOPAMHAT K
OpYroi: TEPEHOC Hayana KOOpAWHAT, MOBOPOT oceil. [loyispHble, TWIMHIPUYECKUE U
chepuueckue KoopAWHATH JIMHEWHBIE MPOCTpaHCTBA. JIMHEWHAass 3aBHCHUMOCTh CHCTEMBI
BEKTOpPOB. PasMepHOCTh W 0a3uWc JTUHEHHOTO MPOCTPAHCTBA. AHAIUTHYECKAS] TEOMETPHUS
Ha TUIOCKOCTH. JIMHMM Ha Mmiockocth. [lonsipHas cucrema KOOpPIAWHAT, CBSI3b MEKIY
MOJIIPHBIMU U JICKAPTOBBIMU KOOPJIWHATAMH TOYKH. JINHUW M UX ypaBHEHHUS, YPABHECHUE
okpyxHocTH. [Ipsamas B R?, paznuyHbie (HOpPMBbI YpaBHEHHS, B3aUMHOE PACIIOJIOKEHUE
IBYX MpsMBbIX. PaccTostHue OT Touku 10 npsimoil. [1nockocTe B mpocTpaHcTBe. PasnnuHbie
(dhopMmyIibl ypaBHEHHUS TJI0CKOCTH. HopMmanbHOE ypaBHEHHUE IIIOCKOCTH.
Pasznea 2

AnanuTuyeckas T'COMCTPUA B IIPOCTPAHCTBC. KDI/IBBIG N TIOBEPXHOCTH BTOPOIO

nopsiaaKa

[Ipsimas B mpocTpancTBe. OO11Iee 3ajaHle, KAHOHUYECKOE U NTapaMEeTPUUECKOE YPaBHEHUS.
Ilepexon oT ogHOro cnoco0a 3ananus K Apyromy. OcHOBHBIE 3aauu Ha Temy «IlmockocTb
U IpsAMas». PacCTOSHUE OT TOYKH 10 IUIOCKOCTH U INPAMOU, YIVIBI MEXAY NPAMBIMU U
IJIOCKOCTSAIMH, IPOEKIHMM TOYKM Ha IUIOCKOCTh M NPSIMYIO, YCIIOBHE IEPECEUYEHHUs IBYX
NpsAMBIX U T.J1. JIMHUM BTOPOTO MOPSAJKA HA MJIOCKOCTU. DJUIMIIC, runepbosa u napadoa.
Kanonunueckue ypaBHeHus. OOl1iee ypaBHEHHE KPUBBIX BTOPOTO MOPSAKA Ha MIOCKOCTH.
[IpuBenenue oOHIEr0 ypaBHEHHsS KPHUBBIX BTOPOrO MOPSAKA K KaHOHUYECKOMY BHY.
IIpsimMast ¥ IIIOCKOCTH B MPOCTPAHCTBE. Y PaBHEHUE IUVIOCKOCTH U IIPSMOU B IMPOCTPAHCTBE.
Yroa Mexay IIOCKOCTAMH. YTOJ MEXAY MPAMBIMA. YTOJI MEXIY NPSIMOU U MIIOCKOCTHIO.
KpuBble BTOpOro mnopsnaka: s3Juidnc, runepOona, mnapabona. I[loBepxHOocTH BTOPOro
nopsiaka. Ilnockocts B R®, pasnuunsie opMbl ypaBHEHHs, B3aMMHOE PACIIONIOKEHHE BYX
mrockocren. [Ipsmas B R®, paznuyHbie POpPMbI YpaBHEHHUSI, B3AUMHOE PACIOJIOKEHHUE JIBYX
npsAMbIX. B3anMMHOE pacnonoXeHue IUIOCKOCTH U IpsAMON B R®, [unusapuyeckue
MOBEPXHOCTU. AnreOpanueckue TOBEPXHOCTH BTOPOrO TMOPSAAKA, HMX KAHOHUYECKUE
ypaBHEHUS, yCTaHOBIIEHHE (PopM MeTofoM ceueHuil. OOlee ypaBHEHHUE MOBEPXHOCTH

BTOPOI'O IIOPAAKA.
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4.2 TemaTH4eCKHUl MJIAH NPAKTHYECKUX 3aAHATHH

. DnemMeHTHl BeKTOpHOI anreOpsl. Bektopsl. [Ipoekius BekTopa Ha OCh.
. CxansipHO€, BEKTOPHOE, CMEIIAHHOE MPOU3BEAECHUE BEKTOPOB, IPUIOKEHUS.
. AHanmuTH4eCKas reOMETpHUs Ha IJIOCKOCTH. JIMHUM Ha TUIOCKOCTH.

.HOJ’IHpHaH CUCTCMaAa KOOpAMHAT, CBiA3b MCKAY HOJKIPHBIMU W ACKAPTOBLIMU

KOOpAHaTaM1 TOYKHU. JIuHuM u ux YPaBHCHUA,

2
. YpaBuenue okpyxsHoctu. [Ipsmas B R, pasnuunbie (opmbl ypaBHEHUs, B3aWMHOE

PAacmoJIOKEHUE ABYX MPAMBIX. PaccTosiHUE OT TOYKH 10 MPSIMOM.

.JluHMu BTOpOrO TMOpsiAKA HA IUIOCKOCTH. OIUIMIC, Tumepboia U mapabona.

Kanonnueckne ypaBHeHus. OOmiee ypaBHEHHE KPHUBBIX BTOPOro TOpsSIKAa Ha

IIJIOCKOCTH.

. HpI/IBGIIeHI/IG O6H_[€FO YPaBHCHUA KPUBBIX BTOPOI'O IIOPAAKA K KAHOHHYCCKOMY BUILY.

. AHaIIMTHYECKasi TeoMeTpusi B InpoctpaHcTBe. [lmockocTs B R®, paznuyHbie (POPMBI

YpPpaBHCHUS, B3BAUMHOC PACIIOJOKCHHC JIBYX IIOCKOCTEHM.

3
. [Ipsimas B R°, paznuunbie GopMbl ypaBHEHUS, B3AUMHOE PACOJIOKEHHUE ABYX MPSIMbIX.

B3anmHo€e pacnonokeHue mI0CKOCTH U MPSIMOU B R®,

10. [Hunuaapuyeckue MOBEpXHOCTH. AJredpanyeckre MOBEPXHOCTH BTOPOTO MOPSIKA, UX

KAaHOHUYECKHE YPaBHEHUS, YCTAHOBIIEHHUE (DOPM METOJIOM CEUECHHIA.

11. OO1ee ypaBHEHHE MOBEPXHOCTH BTOPOTO MOPSIKA.

5w N e

4.3 CamocTosiTe/ibHasi padoTa CTy1eHTOB

DneMeHThI BeKTOpHOU anreOpsl. BekTopsl. [Ipoekinst BekTopa Ha OCh.

. CK&J’IHPHO@, BCKTOPHOC, CMCIIAHHOC ITPOU3BCACHNEC BCKTOPOB, ITPHUIIOKCHU.
. AHanuTH4YeCKas IrcoOMCTpPHA Ha IIIIOCKOCTH. JIMHUM Ha TJIOCKOCTH.

.HOJ'I?IpHaH CUCTCMaA KOOpAMHAT, CBA3b MCXKIAY IOJLIPHBIMU MW ACKAPTOBBIMH

KOOpAWHAaTaMU TOYKH. JIluaum u ux YpaBHCHUA,

2
. YpaBuenue okpyxsHoctu. [Ipsmas B R, pasmuunbie (opmbl ypaBHEHUs, B3aUMHOE

pacnoJIoKEHUE ABYX MPAMBIX. PaccTosiHUE OT TOYKH 10 MPSIMOM.

.JIuHMM  BTOpOro TMOpsiAKA HA IUIOCKOCTH. OIIMIC, Tumepbosia U mnapabona.

Kanonnueckne ypapHeHusi. OOmiee ypaBHEHHWE KPHUBBIX BTOPOrO TOpsIKa Ha

ITJIOCKOCTH.

. [IpuBenenune oO11ero ypaBHEeHUsI KPUBBIX BTOPOTO MOPSIKA K KAHOHUYECKOMY BHTY.

. AHaIMTHYeCKask TeoMeTpusi B mpocTpaHcTe. ILmockocts B R pasmmambie dopmbr



YPaBHEHHSI, B3aUMHOE PACIIOJIOKEHUE ABYX MIIOCKOCTEM.

9. Ilpsimas B R?’, pazimuHbie GOPMBI YpaBHEHHMS, B3AUMHOE PACIIOJIOKEHHUE JIBYX MPSIMBIX.
BzanmHoe pacnonoxeHue mioCKOCTHA U IPSMOM B RS,

10. [unuaapuYecKre MOBEPXHOCTH. AJreOpandecKkre TTOBEPXHOCTH BTOPOTO MOPSIAKA, UX
KaHOHMYECKHUE YPaBHECHUS, YCTaHOBJICHUE (DOPM METOJIOM CEUCHUH.

11. OO6uiee ypaBHEHHE MOBEPXHOCTU BTOPOTO MOPSIKA.

5 OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B CcOOTBETCTBHM C KOMIIETEHTHOCTHBIM TOJXOJIOM, BBITYCKHUK By3a JOJDKEH HE
npocTo 00JajaTh ONPEACICHHOW CyMMOM 3HaHUW, a YMETh MPH MOMOIIU ATHX 3HAHUU
pemath KOHKPETHBIE 3a7a4i IPOU3BOICTBA.

Cornmacio  TtpeboBanusim OC HUAY MUOU BO mno HampaBieHUIo
noarotoku 12.03.03 «IIpubopoctpoenuey», peanusanys KOMIIETEHTHOCTHOTO MOAXO0/a
JOJDKHA TIpeaycMaTpuBaTh  WCIOJIB30BaHHWE B y4yeOHOM  MPOIECCE  aKTHUBHBIX H
MHTEPAaKTUBHBIX (JOPM IPOBEACHUS 3aHATUII B COUYETAHHM C BHEAYyAMTOPHON paboToil C
1enblo (pOpMUPOBAHUS U PA3BUTUS MPOPECCHOHANBHBIX HABBIKOB OO0YYaroIIMXCS.

JIeKIMOHHBIE 3aHATUA TPOBOAATCA B  CICHUATH3UPOBAHHOW ayJUTOPUH C
NPUMEHEHUEM MYJIBTUMEIUITHOIO MPOEKTOpa B BUAE Y4eOHOH mpe3eHTauuu. YdeOHbIe
MaTepuanbl TPEIBSIBISIIOTCS CTYyACHTaM JJis O3HAKOMIICHUS W HM3yYEHHUs, OCHOBHBIC
MOMEHTBHI JIEKIIUOHHBIX 3aHATHH KOHCHEKTUPYIOTCS. OTAENbHbIE TEMbI IIPEIaraloTcs s
CaMOCTOSITENIbHOTO U3YUYEHUS C 00s13aTEIbHBIM COCTAaBICHUEM U KOHTPOJIEM KOHCIIEKTA.

[TpakTHueckne 3aHATHS TPOBOJATCS TaKXKE C MPUMEHEHHEM MYJIbTHMEIUHHOTO
POEKTOpa ¢ pa30opoM THUIOBBIX pEHICHWH 3ajady C BblJAauYeld y4yeOHBIX MaTepHalioB
CTYACHTAM.

Texkymuid KOHTPOJIb 3HAHUM CTYACHTOB II0 OTAEIBHBIM pas3iellaM W B LEJIOM IIO

JTUCITUTUIMHE MPOBOAUTCS B hopMe OyMaKHOTO TECTUPOBAHUS.

6 OLIEHOYHBIE CPEJACTBA JJIAA TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTH, TIPOMEXYTOYHOMN ATTECTAIIMH IO UTOTAM
OCBOEHUA JUCHUIIVIMHBI 1 YYEBHO-METOINYECKOE
OBECIIEYEHUE CAMOCTOSTEJBHOM PABOTHI CTYJEHTOB



HepequL OLCHOYHBIX CPEACTB, HCIIOJb3YCMbIX JIA Telcymeﬁ arTrecranmun

HauMeHoBaHue lpencrapaenue
Kox OHEHOMHOIO Kparkas xapakrepucruka OI[EHOYHOT0
CDeICTEA OLIEHOYHOTI'0 CpPeICTBA cpeacTBa B
Y (ponne
1 cemecTp
KP1 KonTposbHas CpencTBo NMpoBEpKH YMEHUH Kommuekr
paborta Ne 1 MIPUMEHSTH NTOJIYYEHHbIE 3HAHUSA VISl | KOHTPOJIbHBIX
KP1 KonTtponbsHas peLIeHHUs 3a]1a4 ONPEIETICHHOTO 3aJlaHui 1o
pabota Ne 2 THUIIA 110 BCEM pazaenaam BapyUaHTam
Tl
TectupoBanne Nel .
KoMIIeKT TeCTOBBIX 3aJaHUI 10 TectoBbie
T2 asnen 3a7jaHUs
TectupoBanne No2 P Y

PacummdpoBka koMneTeHUMi Yepe3 IJIAHUPYyeMble pe3yJabTaThl 00y4eHHs
CBsi3bp MeXDy (QOpMUPYEMBIMH KOMIICTCHIIMSIMA U TJIAHUPYEMBIMU PE3yIbTaTaMU

o0yueHus MpeJicTaBIeHa B CASAYIOIIEH TabIuIe:

IIpoexTHpyeMBble pe3yabTATHI 0CBOEHUS
JTHCIUILINHBI
Ko U MHIAUKATOPLI GopMHUpoOBaHMSI CpencrBa U TeXHOJIOTHH
a KOMIIeTEeHIIuH OLIEHKH
3uate (3) | Ywmern (V) B“?l';‘)e“’
VKE-1 3-VKE-1 V-VKE-1 B-VYKE-1 T1,T2, KP1, KP2, O

Jdranbl GOpMHUPOBAHUSA KOMIIETEHIIUI

Buabl aTTecranumn
Koambi 3HaHus, Texymmii | Arrecranusa | IIpomexy-
Paznen Tembl 3aHATHI  [KOMIIETEH-| YMEHHSI H | KOHTPOJb pa3aena TOYHAA
1107071 HaBBIKH - - arrecra-
HeJ1eJIst HejeJist nus
1 cemecTp
Bexkrtopsl. 3-YKE-1 T1-4
Pazmen 1 I'eomerpus Ha VKE-1 | V-VYKE-1 KP1-9 YK3aM€EH
IJIOCKOCTHU B-VKE-1




Paznen 2

AHanuTH4yecKas
reOMETpHs B
IPOCTPAHCTRBE. T2-11 n31-16
Kpusbie u
MOBEPXHOCTHU
BTOPOTO MOPSIIKA

3-YKE-1
VKE-1 | V-VKE-1
B-VKE-1

WJ132-18

1.9 lIkaja oueHkHn 00pa3oBaTeIbHbIX A0CTHAKEHHI

Kox

Bua oneHo4yHoOro
cpeacTaa

Kputepun

Bann

Makec.
oaJLI—
MHH.
0aJLI

Tl

TectoBoe
3aganue Nel

BBICTaBiIACTCA CcTyneHty, ecian 90-100%
TECTOBBIX BOIIPOCOB BHITIOJHEHO MPABUIIEHO

10

BBICTaBJISIETCS CTYIeHTY, eciii 80-89%
TECTOBBIX 33J1a4 BBIMIOJHEHO MPABUIBHO

BBICTaBJISIETCS CTYJIEHTY, eciii 60-79%
TECTOBBIX 3aJ1a4 BBIMOJIHEHO MPABUIHHO

IIPY OTBETE CTyAEHTa MeHee, ueM Ha 60%
BOITPOCOB TECTOBOE 33JaHUE HE 3aUUTHIBACTCS
Uy CTyIeHTa 00pa3yeTcs J0AT, KOTOPbIA
JOJIKEH OBITH 3aKPBIT B TEYEHUE CEMECTPA
WJIM HA 3a4E€THOU HeJNele

<6

10-6

T2

TecToBoe
3aganue No2

BbICTaBJsieTcs  cryaeHTy, ecnu  90-100%
TECTOBBIX BOITPOCOB BHITIOJIHEHO MTPABUIHLHO

10

BBICTaBJISIETCS CTYIeHTY, eciii 80-89%
TECTOBBIX 3aJ1a4 BBIMOJHEHO MPABUIHHO

BBICTABIIACTCA CTYEHTY, eciin 60-79%
TECTOBBIX 33/1a4 BBIMIOJHEHO MPABUIBHO

IIPY OTBETE CTyAEHTa MeHee, ueM Ha 60%
BOITPOCOB TECTOBOE 3aJaHUE HE 3aUUTHIBACTCS
Uy CTyIeHTa 00pa3yeTcs 10T, KOTOPbIA
JOJIKEH OBITh 3aKPHIT B TEUYEHUE CEMECTPA
WJIY HA 3a4E€THOU HeJene

<6

10-6

KP1

KonTposbHas
pabota Nel

BBICTaBIISIETCSI CTYJEHTY, €CJIU BCE MATh 33a/1a4
pELIEHbI BEPHO

15

BBICTABJISIETCS CTYJICHTY, €CIIM YEThIPE 3a/1a4n
pelIeHbl BEPHO, a PEIICHUE MATON COASPKUT
HEJIOYEThI

13

BBICTABJIACTCA CTYACHTY, €CJIM TpHU 3adadu
PEUICHBI BEPHO, a APYTHUEC PCIICHBI YaCTUYHO

11

BBICTABJISIETCA CTYAEHTY, €CIM JBE 3aJaud
pEelIEeHbI BEPHO

BBICTABIISIETCS CTYIEHTY, BO BCEX OCTAJIbHBIX
ciyvasx

<9

15-9




KP2

KonTposbHas
pabota Ne2

BBICTABJISIETCSA CTYJIEHTY, €CIM BCe 3 3ajauu
pelIeHbl BEPHO

15

BBICTABJISIETCS CTYACHTY, €CIU 2 3aJlauu
pelIeHbl BEpHO, a pelieHHe 3 COIAEPKUT
HEJ0YETHI

12

BBICTABJIACTCA CTYJIEHTY, €ciau 2 3aJadd
pelieHbl BEpPHO, a OCTaBIIMECs JMOO He
pelieHsl, Tu00 cofepxkaT rpyobie OIUOKU

15-9

BBICTaBJISICTCSl CTYACHTY, BO BCEX OCTAJIbHBIX
CIIyqasix

<9

DK3aMeEH

BBICTABIIAETCA CTYJICHTY MNpPU NPABUIBHO
HalvcaHHOM OWJIeTeé W NpPU OTBETE Ha BCE
JOTIOJTHUTENIBHBIE  BONPOCHI IO KYypCy C
HE3HAYUTEIbHBIMU HETOYHOCTSIMH, KOTOPBIE
CTYAEHT JOJDKEH YCTPaHUTh B IPOIECCE
Oecenpl ¢ IpemojaaBaTesieM, B paMKax
KOTOPOM OH JEMOHCTPUPYET YIIYyOJICHHOE
IMOHUMaHHE npeamera u BJIaJCHUE
KJIIOYEBBIMU ~ 3HAHUSIMM, YMEHUSAMU U
HAaBbIKAMM, IIPEAYCMOTPEHHBIMH  JaHHOM
JIMCIMILINHOMN

40-50

BBICTaBJISIETCA CTYJEHTY IpU TPABHIBHO
HaIllMCaHHOM OWJIETE€ W MpPU OTBETE HA YacThb
JOTOJHUTENBHBIX BOMPOCOB MO KYpCy C
JEMOHCTpaluuii 0a30BbIX 3HAHUN, YMEHUH U
HAaBBIKOB, MIPETYCMOTPEHHBIX JaHHOM
TUCIUILINHOMN

35-39

BBICTABJISIETCS CTYJIEHTY TPU HaIlUCAHHBIX
OTBETaxX Ha BOMPOCH Omiera (Jomyckaercs
coJiepKaHUE HEKOTOPBIX HETOYHOCTEH) W
JIEMOHCTpalud 0a30BbIX 3HAHUW, YMEHHUH H
HABBIKOB 110 JIAHHOMW JHMCIUILINHE

50 -30

30-34

€CNTM CTYJICHT HE HamucaJl OTBET XOTS ObI Ha
OJIMH W3 BOIMPOCOB OWiieTa U HE MOXKET
OTBETHUTH Ha JIOTIOJTHUTEILHBIE
KOMITETCHTHOCTHO-OPHUEHTUPOBAHHBIC
BOITPOCHI

<30

HToroBas olieHKa MpeiCcTaBiseT co00i cyMMy 0aslioB, 3apa00TaHHBIX CTYJIEHTOM IPH

BBITIOJTHEHUH 3aJJaHUM B paMKax TEKYIIEro KOHTPOJIsS, aTTeCTAlMK Pa3eioB U

MPOMEKYTOYHOU ATTECTALINH !

OreHka no 5-0ayuTbHOMU NITKaJe Cymma 6aiiioB Omnenka ECTS
S — KOTIIMYHO» 90-100 A

85-89 B
4 — «XOpOoIIoY 75-84 C

70-74 D




65-69
60-64 E
2 — «HEYIOBJIETBOPUTEIILHOY Hwuxe 60 F

3 — «yIIOBIETBOPUTEIHHOY

PacmmdpoBka ypoBHsI 3HaHUM, COOTBETCTBYIOIIETO MOJTYYCHHBIM OalljiaMm, 1aeTcs B

Ta0JIUIIe YKa3aHHOU HIDKE

Cymma Ouenka | YpoBeHb NPpHOOpPEeTEHHBIX 3HAHMI, YMEHUI, BJIaJCHUI M0
0a/110B ECTS AUCHUILINHE

“OTaMYHO” - TEOPETUUYECKOE COJIEPKAHUE Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MPo0eIOB, HEOOXOUMBbIE MPAKTUUECKUE
HABBIKU PabOTHI C OCBOECHHBIM MaTepUaIoM CPOPMHUPOBAHBI,
90-100 A BCE MPEyCMOTPEHHBIE ITPOrpaMMOii 00yUeHHS yueOHbIe
3a/1aHusl BHITIOJTHEHBI, KaY€CTBO UX

BBITIOJIHEHUSI OLIEHEHO YHUCIIOM 0aJlIoB, OJIM3KUM K
MaKCHUMaJIbHOMY.

“OueHp X0poILIO' - TEOPETUUECKOE COAEPHKAHNE Kypca
OCBOEHO MOJIHOCTHIO, 0€3 MPOOEIOB, HEOOXOAUMBIC
MPAKTUYECKHE HABBIKK PA0OTHI C OCBOCHHBIM MAaTEpHAIOM B
85-89 B OCHOBHOM C()OPMHPOBaAHBI, BCE MPETyCMOTPEHHBIC
nporpaMMoi 00y4eHus yueOHbIE 3a/JaHUS BBIIOJIHEHBI,
Ka4yeCTBO BBIIOJHEHMsI OOJIBIIMHCTBA U3 HUX OLIEHEHO
YUCJIOM 0aJIOB, OJM3KUM K MAKCUMAJILHOMY.

“Xopor1io" - TEOpeTUIECKOE COAEPKaHUE Kypca OCBOCHO
MIOJTHOCTBIO, 0€3 MPOOEIOB, HEKOTOPHIC MPAKTUICCKHE
HaBBIKK PaOOTHI C OCBOCHHBIM MaTepHUaioM C(hOPMUPOBAHBI
HEJI0OCTaTOYHO, BCE MPEAYCMOTPEHHBIEC MPOTPAMMO
oOy4eHus yueOHbIC 3a/TaHUSI BBITTOJTHEHBI, KA4€CTBO
BEITTOJTHEHUS HA OJTHOTO U3 HUX HE OIICHEHO MUHHUMAJIbHBIM
YUCJIOM 0aJTOB, HEKOTOPHIE BUBI 3aTaHUI BBHITTOJTHEHBI C
OIIMOKAMU.

75-84 C

“Y 1OBJAETBOPUTEIBHO - TEOPETUUECKOE COJIEPIKAHUE Kypca
OCBOEHO YaCTHUYHO, HO MPOOEITbI HE HOCST CYIECTBEHHOTO
XapakTepa, He0OXOAMMbIC TPAKTUYECKUE HABBIKK PabOTHI C
OCBOCHHBIM MaTE€PUAJIOM B OCHOBHOM C(HOPMHPOBAHHI,
OOJBITMHCTBO MPETYCMOTPEHHBIX TPOTPAMMOM 00yUYeHHUs
y4eOHBIX 33/IaHUI BBIOJIHEHO, HEKOTOPHIE M3 BHITTOJIHEHHBIX
3aJaHui, BO3MOKHO,

COJIEPKAT OIITUOKH.

65-74 D

“ITocpencTBEHHO - TEOPETUUYECKOE COAEPKAHUE Kypca
OCBOEHO YaCTUYHO, HEKOTOPbIE MTPAKTUUECKHUE HABBIKU
paboThl HE CPOPMHUPOBAHBI, MHOTHE MPETyCMOTPEHHBIC
porpaMMoi 00yueHust yueOHbIe 3a/1aHUSI HE BBITTOJTHEHHI,
1100 KaueCTBO BHITIOJHEHUS HEKOTOPBIX U3 HUX OIIEHEHO
YUCJIOM 0aJIOB, OJM3KUM K MUHUMAJIHHOMY.

60-64 E

“HeynoBneTBOPUTENHLHO" - OYE€Hb Clla0ble 3HAHUS,
Hwuxe 60 F HEJI0CTaTOYHbBIC SISl TOHUMAHUSI Kypca, UMeeTcs 00JIbIIoe
KOJIMYECTBO OCHOBHBIX OIIMOOK M HEJOUYETOB.




Bonpocel k 3xk3amMeHy

1. BexTopbl 1 IMHEWHbIE onepanuy HaJ HUMH. [Ipoekiinst BEKTOpa Ha OCh, CBOMCTBA.
2. JluneliHash 3aBUCHUMOCTh M HE3aBUCUMOCTH BEKTOpOB. basuc. Pa3noxenune BekTopa

o 6asucy.
3. JlunueliHble ornepaliuy HajJ BEKTOpaMu B KoopAauHaTHOU Gopme. [IpeodbpazoBanue
nepeHoca.
CkansipHoe pou3BeeHUE BEKTOPOB, MPUIIOKEHUS.
BektopHoe npousBeieHrEe BEKTOPOB, MPUII0KEHUS.

CmMmernianHoe IMPOU3BCACHUC BCKTOPOB, FGOMCTpH‘IeCKI/Iﬁ CMBICJI, IIPUIIOKCHUAI.

N o g &

[TonsipHas cucteMa KOOPAUHAT, CBSA3b MEKIY NOJISIPHBIMU U IEKAPTOBBIMU
KOOpJMHATAMU TOUYKH.

8. JIMHWMY U X ypABHEHHUS, ypaBHEHHE OKpyKHOCTH. [Ipsimas B R® | pasnuumble
(GbopMBbI ypaBHEHHUS, B3AMMHOE PACIIOIOKEHHE ABYX MPSAMbIX. PaccTossHEE OT TOUKH
110 TPSIMOM.

9. JluHuum BTOpOro Mopsiika Ha IIOCKOCTH. DJUIHIIC, TUIIepOoia u napaboda.
Kanonnueckue ypaBaenus. O01iee ypaBHEHUE KPUBBIX BTOPOTO MOPSAIKA HA
IUIOCKOCTH.

10. OOm1ee ypaBHEHHE KPUBBIX BTOPOTO MOPSAKA B IEKAPTOBOW CUCTEME KOOPIUHAT.
[TpuBenenue oOIIeT0 YpaBHEHHS KPUBBIX BTOPOTO MOPSAKA K KAHOHHUYECKOMY
BUTY.

11.VpaBHeHHUs KPUBBIX BTOPOTO MOPSIIKA B MOJSIPHBIX KOOPAMHATAX.

12. TInockocTs B R®, pasmimunbie GopMBI ypaBHEHHUS, B3AHMHOE PACIIOIOKEHHE ABYX
IIJIOCKOCTEHN.

13. Tpsivast B R® |, pasmianbie GopMbl ypaBHEHHMs, B3AMMHOE PACTIOTIOKEHHIE IBYX
HPSMBIX.

14. B3auMHOE PACIOIOKEHHE TIIOCKOCTH | IpsiMoii B R® .

15. [unuuapuyueckre NOBEPXHOCTH. AJreOpanyecKkue MOBEPXHOCTU BTOPOTO MOPSIKA,
UX KAaHOHUYECKHE YPaBHEHHUsI, yCTAHOBJICHHE (DOPM METOIOM CEUYEHUIA.

16. OOuee ypaBHEHHE MOBEPXHOCTH BTOPOTO MOPSIKA.



7 YAEBHO-METOJINYECKOE U HTH®POPMALIMOHHOE
OBECIIEYEHMUME JUCIUITJINHbI

7.1 OcHOBHasI IUTEPATYypa

. bexnemumies, JI.B. Kypc anamuTHueckol TreoMeTpuud ¢ JMHEWHOW aireOpsl
[DnexTpoHHBIN pecypc]: yueOHuk. — DnektpoH. ngan. — CII6. : Jlans, 2015. — 445 c.
— Pexum poctyna: http://e.lanbook.com/books/element.php?pll_id=58162 - 3BC
«JIaup»

. bexnmemuies, /1.B. Pemenue 3ana4 U3 Kypca aHAIUTHYECKOM T€OMETPUU U JIMHEMHON
anreOpbl [DJIEKTPOHHBIM pecypc]: yueOHUK. — DJEeKTpoH. AaH. — M.: dusmaTiur,
2014. — 190 C. — Pexum JOCTyma:
http://e.lanbook.com/books/element.php?pll_id=59632 - bC «Jlaub»

.I'eBopksin, I1.C.  Beicmias wmarematuka. JluHeliHas anreOpa W aHaJIUTHYECKas
reomeTpusi [Onexktponusiii pecypc]/ I'eBopksn II.C.— DaeKTpOH. TEKCTOBBIC
nanaeie.— M.: OU3IMATIIUT, 2011.— 205 c¢— Pexum gocryma:
http://www.iprbookshop.ru/24671 .— DBC «IPRbooks»

. Unbun, B.A. Ananutuyeckas reoMeTpust [ DJIEKTPOHHBIN pecypc]: yUeOHUK ISl By30B/

WNnbun B.A., Tlo3uak 2.I''— DnekTpoH. TekcTtoBble AaHHble.— M.: OUIMATIINUT,

2012.— 222 c— Pexum gocryma: http://www.iprbookshop.ru/25716 .— DBC
«IPRbooks»
. [Ipusasos, N. . Ananutnueckas reOMETpUsL: y4eOHUK JUIA BYy30B /

. N. Tlpusanos. — 40-¢ uzn., crep. — M: U3marensctBo Opaiit, 2021. — 233 ¢. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-01262-0.

. CabutoB, U. X. JluneiiHas anreOpa ¥ aHAIUTHYECKAss TC€OMETpUs: yuyeOHOe Mocooue
mis By3oB/ W. X. CaburtoB, A.A.MuxaneB.— 2-¢ wu3A., uUcmop. W Jom. — M:
N3narensctBo [Opaiit, 2021. — 258 c. — (Bwicmiee obpaszoBanue). — ISBN 978-5-
534-08941-7.

. [Motanos, A.Il. JluneitHass anreOpa W aHaIUTHYECKass TEOMETpHS: Yy4YeOHUK U

npaktukym g By3oB/ A. Il IloramoB. — M: WMsparensctBo IOpaiit, 2020. —

309 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-01232-3.


http://e.lanbook.com/books/element.php?pl1_id=58162
http://e.lanbook.com/books/element.php?pl1_id=59632
http://www.iprbookshop.ru/24671
http://www.iprbookshop.ru/25716

7.2 lonotHMTeILHAS JTUTEpPaTypa

. bponmreitn, U.H. CnpaBo4HUK 1O MaTeMaTUKE ISl UHXKEHEPOB M y4alIUXCsli BTY30B
[DnexkTponnsii pecypc]: cmpaBounuk / W.H. bponmreiin, K.A. CemenmseB. —
OnektpoH. pnan. - CII6. : Jlawp, 2010. - 608 c. - Pexum pgocryma:
http://e.lanbook.com/books/element.php?pll_id=678 - DbC «Jlaub»

.I'ycak, A.A. ChopaBo4HMK IO BBICIIEH MaremaThke [DIeKTpoHHBIN pecypc]/ ['ycak
A.A., T'ycak I'M., bpuunkoBa E.A.— DNEKTpOH. TEKCTOBBbIE AaHHbIE.— MMUHCK:
TerpaCucremc, 2009.— 638 c.— Pexum moctyna: http://www.iprbookshop.ru/28224
— 9bC «IPRbooks»

. Kamomnies, C.b. Ananutuueckas reoMeTpusi U JHMHEWHas anredpa [DIeKTPOHHBIHI
pecypc]/ Kamomue C.b.— 3nektpoH. TekcTtoBbie naHHble.— M.: OU3IMATIIUT,
2011.— 168 c.— Pexum poctyma: http://www.iprbookshop.ru/17172. — 5BC
«IPRbooks»

. Mpimikuc, A.J[.  Jleknuu mo BhICIIEH MaTeMaTHKe [DJIEKTPOHHBIM pecypc]: yueOHoe
nocobue. - OnektpoH. nadH. - CII6. : Jlans, 2009. — 689 c. - Pexxum pocrtyna:
http://e.lanbook.com/books/element.php?pll_id=281 - 5bC «Jlaub»

. ®ponos, C. A. HauepratensHas reomerpus [Tekct]: c0. 3amau / C. A. ®@ponos. - 3-¢
u3a., uchp. - Mocksa: MTHOPA-M, 2008. - 171 c. - (Beiciiee oOpa3zoBanue). - ISBN
978-5-16-003273-3

. CaburoB, U. X. JluneiiHas anreOpa M aHAIUTHYECKas T'€OMETpHs: ydeOHOe mocobue
mist By3oB/ WM. X. CabutoB, A. A. MuxaneB. — 2-¢ u31., WUCIOp. W J0M. — M:
N3narensctBo [Opaiit, 2021. — 258 c. — (Bwicmiee obpaszoBanue). — ISBN 978-5-
534-08941-7.

. [lotanos, A.Il. JluneitHas aireOpa W aHaIUTHYECKass TE€OMETPHUS: Y4YEOHUK U
npaktukyM s By3oB/ A. Il IloramoB. — M: WsnmarensctBo HOpaiit, 2020. —
309 c. — (Bsicmiee oopazoBanme). — ISBN 978-5-534-01232-3.

. [Ipusasos, N. . Ananutnueckas FeOMETPHUSL: y4eOHUK JUIA BY30B /
. W. Tlpusanos. — 40-e uzn., crep. — M: UszmarensctBo Opaiit, 2021. — 233 ¢. —
(Briciiee oopazoBanue). — ISBN 978-5-534-01262-0.


http://e.lanbook.com/books/element.php?pl1_id=678
http://www.iprbookshop.ru/28224
http://www.iprbookshop.ru/17172
http://e.lanbook.com/books/element.php?pl1_id=281

7.3 llepnoanyeckue U3TaAHUS
1. Bectauk TOMCKOTO TOCYyZapCTBEHHOTO YyHHMBEpCHUTETa. MaTemarnka W MeXaHUKa

[DnexTponHblii  pecypc]. — Pexum moctyma: http://www.iprbookshop.ru/8342.html,

CBOOO/IHBIN. — CTaThsl B UHTEPHETE.
2. Bectnuk HoBocnOMPCKOTo TOCyAapCcTBEHHOTO YHUBEpPCUTETa. MaremaThKa, MeXaHHUKa,
uH(pOpMaTHKa [ONeKTpOHHBIN pecypc]. — Pexum JOCTYyIA:

http://elibrary.ru/contents.asp?titleid=8524, cBoOOmHBII. — CTaThsl B HHTEPHETE.

3. Bectnuk Poccuiickoro ynuBepcutera npyxkObl HaponoB. Cepusi Maremartuka.
Nudopmatuka.  duszmka  [OnekTpoHHBIA  pecypc]. —  Pexum  gocryna:

http://www.iprbookshop.ru/32515.html, cBoOoaHEII. — CTaThst B HHTEPHETE.

7.4 UnTepHeT-pecypcebl

1. [loctHukOB, M. M. AHanutnyeckas reomerpusi: yueonoe nocodue / M. M. IlocTHHKOB.

— 3-e m3a.,ucnp. — Caunkr-IlerepOypr: Jlanp, 2021. — 416 c. — ISBN 978-5-8114-

0889-4. — Texkct: anexkTpoHHbIN // JlaHb : 2MEKTPOHHO-OMONIMOTEYHAsT cUCTeMa. —
URL: https://e.lanbook.com/book/167776 — Pexum pgocTyma: s aBTOPH3.
II0JIb30BATEIIEH.

2. Iloropenos A.B. Ananutnueckas reometpus / [loropenos A.B. — Mocksa, MkeBck:

Perynspuas u xaotuueckass nuHamuka, MHCTUTYT KOMIBIOTEPHBIX HCCIEIOBaHUM,

2019. — 208 c. — ISBN 978-5-4344-0720-5. — TekcT: 2JIeKTpOHHBIH // DIEKTPOHHO-

OoubnroTeuHas cucrtema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/91909.html — Pexum mocTyma: IS aBTOPH3HD.
MoJIb30BaTeieH

8 MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
T CTUTIIAHBI

I[J'Iﬂ IIPOBCACHUA y“Ie6HBIX 3aHATUI JCKOMOHHOI0O H CCMHHAPCKOI'O0 THIIA,
rpynmnoBbI€ U HHAWBUAYAJIbHBIX KOHCY.HBTaLII/II\/'I, TCKYHIICTO KOHTPOJIA, HpOMe)ICYTOIIHOﬁ
aTTeCTaliy HUCIIOJIB3YIOTCA y‘l€6HBIC ayJUuTOpPUH, OCHAIICHHBLIC O60py,Z[OBaHI/IeM 151

TEXHUYECKUMHU CPEJACTBAMU OOYUCHHSI.


http://www.iprbookshop.ru/8342.html
http://elibrary.ru/contents.asp?titleid=8524,%20%20
http://www.iprbookshop.ru/32515.html
http://www.iprbookshop.ru/91909.html

VY4eOHble ayIUTOPUU NJSI CAMOCTOATEIBHOW pPabOThI OOYYArOIIMXCS OCHAICHBI
KOMIIBIOTEPHOM TEXHHKOM € BO3MOXHOCTBIO NOAKIIOUEHUS K cetu «HHTepHeT»
oOecrieueHrneM JOCTyIa B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEy By3a.

TTU HUAY MUODU obecniedeH HEOOXOIUMBIM KOMIUIEKTOM JIUIIEH3MOHHOTO M
CBOOOJTHO pacCIpOCTPAHIEMOI0 MPOrPaMMHOTO 00eCIIeUEHUS.

CBeneHrsi O HaIWMYUA OOOPYAOBAHHBIX YYEOHBIX KaOWHETOB, OOBEKTOB IS

IPOBENCHUS TPAKTUYECKUX 3aHATUHN MpeAcTaBieHbl Ha opuuuansHoM caiite TTU HUAY

MU®U: http://tti-mephi.ru/ttimephi/sveden/objects



