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1 OEJIM 1 3AJAYA TN CIIUTIJINHBI

Ilenpro mnpenogaBaHus AWCUMIUIMHBI SIBJIIETCS O3HAKOMJICHHE CTYIEHTOB C
0a30BBIMU 3HAHUSAMU 10 AHATUTUYECKONW T€OMETPHUH, BBIPAOOTKA JIOTHYECKOTO MBIIIIICHUS
U BBIYMCIIMTENIBHBIX HaBBIKOB. B pe3ynbrare m3ydeHus Kypca CTYyACHTBHI JTOJDKHBI 3HATh:
OCHOBBI BEKTOPHOW ayreOpbl, MPSMOM Ha IUIOCKOCTH M B MPOCTPAHCTBE, JUHUU U
IIOBEPXHOCTU BTOPOT'O MOPSIJIKA.

JucuumninuHa «AHaIUTHYECKasi TEOMETPUs» 00eCeunBaeT IPUOOPETEHNE 3HAHUN 1
YMEHUI B COOTBETCTBUM € 0Opa3zoBaTesnbHbIM cTa”naprom HUAY MUDU, conelicTByeT
¢yHnameHTanu3anuu oOpa3oBaHUs, (HOPMHPOBAHUIO MHPOBO33PEHMSI U PA3BUTHIO

CHCTEMHOT'O MBIIIJICHHUS.
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, MpsMas,
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 «AHanutndeckas reometpus» (b1.6.7) oTtHocuTcst k 0a30BOM YacTh
pabouero yueOHoro miana 15.05.01 «IIpoekTupoBaHue TEXHOJOTMYECKUX MAIIWH U
KOMIUIEKCOB». basupyercs Ha 3HaHMSX MIKOJIBHOrO 0a30BOTO Kypca MaTEMaTHKHU.

N3yuaetcs B 1 cemectpe.

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 [lepeyeHb KOMIETEH M

N3yuenne  OUCHMIUIMHBI  «AHaIWTUYECKas TEOMETpHs»  HAMNpaBiCHO  Ha
(hopMHUPOBAaHUE Y CTYJICHTOB CJIEIYIONIUX KOMIIETSHITHH:

Ob6menpogdeccnonanbubie komnereHuuun (OIIK):
- CnocobGeH  caMOCTOATENbHO  NPUMEHSTh  MNPUOOPETEHHBIE  MaTEMaTUYECKHUE,
€CTECTBEHHOHAYYHBIE, COIMAIIbHO-D)KOHOMHYECKHE U MPOQECCHOHANBHBIE 3HAHUS IS
pelreHus nHkeHepHbIx 3a1a4 (OI1K-2).

Yuupepcaiabubie komnerennuu (YK):
- CniocoOeH OCYHIECTBISATh KPUTHYECKUM aHAIU3 TPOOJEMHBIX CHUTyallMii Ha OCHOBE
CHCTEMHOI0 TI0JIX0/1a, BhIpabaThiBaTh cTpareruio aeiicreuii (YK-1).

YHuBepcaabHasi ecTtecTBeHHO-Hay4yHas komnereHuus (YKE):
- CrocoOeH UCMoJIb30BaTh 3HAHUS €CTECTBEHHOHAYYHBIX JUCIMIUINH, TPUMEHSITh METOIbI
MaTeMaTUYECKOr0 aHaldu3a U MOJEIHMPOBAHUS, TEOPETHUYECKOTO U KCIEPUMEHTAIBHOTO

UCCIIeIOBaHMS B MMOCTaBIeHHbIX 3a1auax (YKE-1)

3.2 [lepeyennb pe3yabTaToB 00pa3oBaHus, popMUpPYyeMbIX AUCHUILINHOM,

C YKa3aHMEM YPOBHHA UX 0CBOCHUHA

B pesynbTaTe 0CBOCHUS TUCIUTIIIUHBI 00YUYaIOIIUNACS TOJKEH:
3HATH:
— MNPaKTUYECKUE MPUEMBl U METOJbl PEIICHUS] WHXKEHEPHBIX 3aJ]1a4; OCHOBHBIC BHJIbI
pEelIeHNsT WHXEHEPHBIX 3a/iad; CrocoObl (HOPMUPOBAHUS PEHICHUS WHKEHEPHBIX

3agay (3-OI1K-2);



— METOJAbl CUCTEMHOT0 M KPUTHUYECKOTO aHAJIM3a; METOJUKHU pa3pabOTKU CTpaTeruu
JCHCTBUI IS BBIABIICHUS M PEIICHUs Tpo0ieMHoi cutyarun (3-YK-1)

— OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX IUCLMIUIMH, METOJBl MAaT€MaTH4YECKOIO
aHAJIN3a U MOJAEIUPOBAHUS, TECOPETUUECKOTO U IKCIEPUMEHTAIBHOTO UCCIIECIOBAHUSA
(3-YKE-1)

yMeTh:

— (hopmynupoBaTh 3a/la4M PEIICHUS WH)XCHEPHBIX 3a7a4; BEIOMPATh METOIbI PEIICHUS

WHKEHEPHBIX 3aj]a4; paboTaTh CO CIPABOYHOM U CIELUAIBLHOM JIUTEpaTypoil pelieHus

nmkeHepHbIX 3a1a4 (Y-OI1K-2);

— MPUMEHATh METOJbl CHCTEMHOTO MOAXO0JAa M KPUTHYECKOTO aHaliM3a MPOOJIEMHBIX

CUTYallMil; pa3paldaTbiBaTh CTPATETHUIO JEUCTBHUM, MPUHUMATh KOHKPETHBIC PEIICHHUS

s ee peanuzaiuu (Y-YK-1)

— HWCIIOJB30BATh MATEMAaTUYECKHE METO/bl B TEXHUYECKUX MPUIIOKEHUSX, PACCUUTHIBATh

OCHOBHBIE€ YHCJIOBBIE XapaKTEPUCTUKU CIyYalHBIX BEJIMYWH, PEIIaTb OCHOBHBIC 3a7auu

MaTeMaTHYeCKON CTATUCTHKH; PelIaTh TUIIOBEIC pacueTHbIie 3a1auu (Y-YKE-1)

BJIAICTh:

— OINBITOM TIOCTPOCHMSI PEIICHUS WHXXEHEPHBIX 3a/lay; OMNBITOM OOeCIeyYeHus
HaJIC)KHOCTH PELICHHS WH)XEeHEpHBIX 3a1a4 (B-OI1K-2);

— METOJIOJIOTUEH CHUCTEMHOTO M KPUTHUUYECKOTO aHajr3a MpoOJIEMHBIX CUTYallU;
METOJIMKaMU MMOCTAHOBKH 111U, ONIPEACICHUS CIIOCOOO0B €€ JOCTUKEHUS, pa3paboTKU
ctpateruit aeiictuii (B-YK-1)

— METOJIaMH MAaTEMAaTUYECKOTO aHaIu3a U MOJCIUPOBAHUA; METOJAMH PEIICHUS 3a/1a4
aHajM3a M pacyeTa XapaKTEPUCTHK (PU3NUYECKUX CHCTEM, OCHOBHBIMHU IMpHUEMaMU
00pabOTKM SKCIEPUMEHTAIBHBIX JaHHBIX, METOAaMU pabOThl C MPHUKIATHBIMU

nporpammHbIME TTpoaykramu (B-YKE-1)

3.3 BocnurareabHas padora

Hanpasiienue/ Co3nanue ycjioBui, Hcnosb30BaHHe BOCIIUTATEIBHOIO MOTEHI[HAJIA
e olecreynBalO KX Y4eOHBIX 1M CHHMILIMH
EcrecTBeHHOHay4HBbIH M 001enpogeccHOHAIBHbINA MOLYJIH
IMpodeccuonansnoe | - GopMUpOBaHUE 1.Mcnonb30oBaHKe BOCIUTATEIBLHOIO MOTEHIMATIA
U TPy/AOBOE ri1yOOKOTr0 MOHUMaHUs JUCIUIUINH €CTECTBEHHOHAYYHOIO U
BOCIIUTaHHE COLIMAJIbHON POJIH o01enpohecCuOHaTLHOTO MOYJIS JUIS:
npodeccuu, MO3UTUBHON | - (GOPMUPOBAHHUS MO3UTUBHOTO OTHOILLIEHUS K

Y aKTMBHOM YCTaHOBKH Ha | mpodeccuu HHKeHepa (KOHCTPYKTOpa, TEXHOJIOTa),
LIEHHOCTH U30paHHOI MMOHMMAaHMsI €€ COLMaIbHON 3HAYMMOCTH U POJIU B




CIICHUAJIBbHOCTH,
OTBETCTBEHHOTO
OTHOILIICHUSA K
npodecCuOHATBHON
JEeATEIbHOCTH, TPYAY
(B14)

o0ImiecTBe, CTpeMIICHUS CIIeZIOBaTh HOpMaM
po¢eCCUOHAITBHON ATHKH ITOCPEACTBOM
KOHTEKCTHOTO OOYYCHHSI, PEIICHUS TIPAKTHKO-
OPUEHTHPOBAHHBIX CUTYAITMOHHBIX 3a]1a4.

- opmMupoBaHUs yCTOMYMBOTO UHTEpPECA K
poeCCHOHAIBHON JEATEIHHOCTH, CIIOCOOHOCTH
KPUTUYECKH, CAMOCTOSITEIbHO MBICIHUTD,
MOHUMATh 3HAYMMOCTh IPO(ECCHH TOCPEACTBOM
OCO3HAHHOTO BBIOOpA TEMATHKH MPOCKTOB,
BBITIOJIHEHHSI IIPOEKTOB € MTOCIICTYIOIEH
MyOJIMYHON Mpe3eHTanuei pe3yabTaToB, B TOM
ypciie 000CHOBAHUEM UX COLMAILHOM U
MPAKTUYECKON 3HAYNMOCTH;

- opMHUPOBaHUS HABBIKOB KOMaHIHOW pabOTHI, B
TOM YHCJIC PeIU3alUU PA3IUYHBIX MPOEKTHBIX
pouieit (muaep, UCTIOTHUTENb, AaHATUTHK U TIP.)
MOCPEICTBOM BBITTOJIHEHUSI COBMECTHBIX MTPOEKTOB.
2.Mcnonp30BaHne BOCIUTATEILHOTO IMTOTEHIIAAIA
JUCIUIUIMH '"DKOHOMHUKA U yIIpaBJiIeHHUE
pou3BOACTBOM ', "MIHHOBAIIMOHHAS YKOHOMHUKA 1
TEXHOJIOTHYECKOE MPEATPUHIMATEIHCTBO'

"[IpaBoBeneHue" niis:

- popMUpOBaHUS HABBIKOB CHCTEMHOTO BUACHUS
POJIM ¥ 3HAYMMOCTH BBIOpaHHOH TIpodeccruu B
COIIMAIbHO-9KOHOMUYECKUX OTHOIIEHUAX Yepe3
KOHTEKCTHOE 00ydeHue

- (hopmupoBanue
MICUXOJIOTUYECKOM
TOTOBHOCTH K
npodeCCHOHATLHON
JESTeTBHOCTH TI0
n30paHHOM ipodeccuun
(B15)

Hcnonp30BaHne BOCIUTATENBHOIO TOTEHLIMATA
JUCIUILIAH 00IIepOPeCCUOHANTBHOTO MOTYIsS
JUISL:

- (opmupoBaHUS YCTOMYMBOTO MHTEpECa K
po(heCCUOHATTLHON NeATeIbHOCTH, TOTPEOHOCTH B
JOCTUKEHUH Pe3yNbTaTa, IOHUMaHH
(YHKIIMOHATIBHBIX 00S3aHHOCTEN U 3a7a4
n30paHHOI NMPo(ecCHOHANBHOMN NesTeTbHOCTH,
YyBCTBa Mpo(eccroHalbHON OTBETCTBEHHOCTH
yepe3 BBIINOJHEHHE y4eOHBIX, B TOM YHCIIe
MIPaKTUYECKUX 3aJJaHu, TpeOyIOIIHUX CTPOTrOro
COOJIIO/ICHMSI ITPABUJT TEXHUKH O€30MaCHOCTH U
WHCTPYKIUHU TT0 paboTe ¢ 000pyI0BaHUEM B
pamkax 1abopaTopHOTrO MPAKTHKYMA.

HNHTessIekTyabHOE
BOCIIUTAHUE

- (hopmupoBanue
KYJIbTYPbl YMCTBEHHOT'O
Tpyna (B11)

Hcnonp30BaHne BOCINTATEILHOTO MTOTEHIMANA
JUCLHUIUIMH TYMaHUTapHOTO,
€CTECTBEHHOHAY4YHOT0, 00111enpo()eCCHOHATIBLHOTO
U Ipo(ecCHOHANBHOTO MOTYIS TSt
(dhopMupoBaHUsI KyJIbTYpbl YMCTBEHHOT'O TpyAa
MOCPE/ICTBOM BOBJICUEHUS CTY/IEHTOB B ydeOHBIE
HCCIIeIOBAaTEIbCKHE 3a/1aHMS, KypCOBBIC PaOOTHI U

zp.




4 COAEP) KAHUME U CTPYKTYPA JUCIHUIIJIMHBI

OO6m1as TpyI0€MKOCTh AUCIUIIMHBI COCTABIISACT 3 3a4eTHbIC eauHuIbI, 108 yacos.

Bunpsl yueOHOM
JIeITeIILHOCTH, BKIIFOUas Texymmii
CaMOCTOSITEIIbHYIO padoTy KOHTPOJIb Atrecranus Maxe
Ne = CIIEBAaEMOCT azaena '
Pasnen °:>( CTYHCHTOB 1 Y P Oaiut 3a
n/m . T TPYAOEMKOCTb (B yacax) H (Hemens,
y4eOHO pazzaen
- (aemens, dbopma)
JUCHUILINHBI . A 3 H s
E C 5 =5 258 ¢bopma)
s |5 '€ é Sl 28
= o, o U
Cemectp 1
1 Paznen 1 1-9 13 | - 14 9 T1-4,10 | KP1-9,15 25
2 | Pazmen2 | 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 3aaHue
KP- xonTposnbpHas paborta
NJ13- unauBuayaibHOE JOMAIIIHEE 33/ IaHUe

4.1 Conep:xaHue JeKIUM

Paznea 1

BexkTopel. [ 'eoMeTpus Ha IJIOCKOCTH

BekTopsl. OcHOBHBIE IOHATHS. JIMHEHHBIE oniepanu HaJ BekTopamu. [Ipoekius Bekropa
Ha och. OpTOHOPMHpOBaHHBIE 0a3UChl, UX OCOOEHHOCTh. Harmpapisionue KOCHHYCHI
BEKTOpA. J[eKapTOBBI KOOPAMHATHI BEKTOPOB M TOYEK. CKaIsIpHOE NPOU3BEICHNE BEKTOPOB,
€r0 OCHOBHBIE CBOWCTBA, KOOPAWHATHOE BBIPAKEHUE. DBeKkTOpHOE U CMeElIaHHOE
IIPOU3BEJCHUE BEKTOPOB, WX OCHOBHBIC CBOMCTBA M T€OMETPUYECKUM CMBICI. Y CIIOBHUSA
OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTU BEKTOPOB. JleKapTOBBI CHUCTEMBI
KOOpAMHAT Ha IUIOCKOCTH M B mpocTtpaHcTBe. [lepexon OoT ogHOM CUCTEMBI KOOPAMHAT K
IpYrou: TEPEHOC Hayajla KOOpAHWHAT, MOBOPOT oceu. [lomsdpHble, UWIMHAPUYECKUE U
chepudeckue KoopauHaTel JIMHEHHbIE MpocTpaHcTBa. JIMHEHAS 3aBUCHMOCTh CHCTEMBI

BEKTOpPOB. PasMepHOCTh M 0a3uc JTUHEHHOTO MPOCTPAHCTBA. AHAIUTHYECKAS] TEOMETPHUS




Ha IUIOCKOCTU. JlmHum Ha miockoctu. [lonspHas cucrema KOOPAMHAT, CBSI3b MEKIY
HOJIAPHBIMHM M JI€KapTOBBIMUA KOOPAMHATAMM TOYKH. JIMHUM M UX ypaBHEHHUs, ypaBHEHUE
okpyxHocTH. Ilpsimast B R, pasnuumbie (OPMBI YpaBHEHHs, B3aUMHOE PacIOIOKEHHE
IBYX IpsAMBIX. PaccTostHue oT Toukn 10 npssmoit. Ilnockocts B mpocTpancTBe. Pasnnunbie
(bopMyIibl ypaBHEHUs III0cKkocTU. HopManbHOE ypaBHEHUE MIIOCKOCTH.

Paznen 2

Ananmuruyeckas I'COMCTPHUA B IIPOCTPAHCTBC. KDI/IBBIG U TIOBEPXHOCTHU BTOPOIO

mopAaAaKa

[Ipsimast B mpocTtpancTBe. Ob111ee 3aaHne, KAHOHUYECKOE U MapaMeTPUIEeCKoe YpaBHEHUS.
[lepexon oT ogHOTO criocoba 3aganus K Apyromy. OcHOBHBIE 3a/1auM Ha TeMy «IlmockocTh
U IpsMas». PacCTOSHHME OT TOYKM 1O IUIOCKOCTH W IPSIMOM, YIUIBI MEXAY INPSMBIMUA U
IJIOCKOCTSAMH, IPOEKIHMM TOYKM Ha IUIOCKOCTh M NPSIMYIO, YCIIOBHE IEPECEUYEHHUs IBYX
OpsIMBIX U T.JA. JIMHUK BTOPOro MopsijiKa Ha IJIOCKOCTU. DJUIUIIC, runepbosia u napadoa.
Kanonnueckue ypaBHenus. O01iee ypaBHEHHE KPUBBIX BTOPOTO MOPSAKA HA MIOCKOCTH.
[IpuBenenue oOIIEr0 ypaBHEHHS KPUBBIX BTOPOrO MOPSAKA K KaHOHUYECKOMY BHIY.
IIpsimMas ¥ IJIOCKOCTH B IPOCTPAHCTBE. Y PAaBHEHUE IUIOCKOCTH U IIPSIMOM B IIPOCTPAHCTBE.
YTros MeXy IIIOCKOCTAMH. YTOJI MEXAY IPAMBIMHA. YTOJ MEXAY MPSIMON U INIOCKOCTHIO.
KpuBbie BTOpOro mnopsjaka: sjudIc, runep6osa, mapadona. IloBepXxHOCTH BTOPOro
nopsiaka. Ilnockocts B R®, pasnuumsie hopMbl ypaBHEHHMs, B3AMMHOE PACIIONOKCHHE IBYX
miockocrei. [Ipsimas B R®, paznuyHbie POpPMbI YpPaBHEHHUSI, B3aUMHOE PACIOJIOKEHHE JIBYX
npsAMbIX. B3anMHOE pacronoKeHue IUIOCKOCTH W MPAMOM B R®, Hunusapuyeckue
MOBEPXHOCTU. AJredpanyeckre IMOBEPXHOCTH BTOPOTO TMOPSAKA, MX KaHOHHYECKHE
ypaBHEHHUs, yCTaHOBJIEHHE (PopM MeTofoM cedeHuil. OOliee ypaBHEHHE MOBEPXHOCTHU

BTOPOI'O IIOPAAKA.

4.2 TemaTH4eCKUil NJIAH NPAKTHYECKUX 3aAHATUH
. DJIeMEHTBI BEeKTOpHOU anreOpwl. Bexkropsl. [Ipoekius BekTopa Ha OCh.
. CxansipHO€, BEKTOPHOE, CMEIIAHHOE MPOU3BEAECHUE BEKTOPOB, MPUIIOKEHUS.

. AHanuTH4YeCKas ICOMCTPHUA HaA IINIOCKOCTH. JIMHUY Ha TJIOCKOCTH.

A W N

. [lonsipHass cucremMa KOOpPAUHAT, CBA3b MEXKAY NOJSPHBIMAU U JIEKAPTOBBIMU
KOOpAWHATaMM TOYKH. JIMHUM U UX ypaBHEHMUS,
2
5. YpaBHenue okpyxHoctH. [Ipsmas B R°, pasnuusbie (popmbl ypaBHEHHs, B3aHMMHOE

PAaCIIOJIOKCHUC IBYX IIPSAMBIX. PaccrosiHue oT TOukHu a0 HpHMOﬁ.



.JluHMKM BTOpOrO TOpsAKAa Ha IJIOCKOCTU. OJUIMIC, rumepdona U mapabdoda.

Kanonunueckue ypaBHeHusi. OOlnee ypaBHEHHE KPHUBBIX BTOPOro TOpsAIKa Ha

ITJTIOCKOCTH.

. [IpuBeneHune oO1ero ypaBHEHUsI KPUBBIX BTOPOr'0 MOPSAIKA K KAHOHUYECKOMY BH]TY.

3
. AHanmuTHdeckas reomeTpusi B mpoctpaHcTBe. [lmockocte B R, pasnuunbie dhopmbl

YpaBHEHUS, B3aUMHOE PACIIOJIOAKEHUE JABYX MIIOCKOCTEH.

3
. IIpsimas B R, paznuunbie GopMbl YpaBHEHHUS, B3AUMHOE PACHOJIOKEHHUE ABYX MPSIMBIX.

9 3
BzaumHuoe PAaCIIOJIOKCHUC IINIOCKOCTHU U IIPAMOUN B R".

10. lunusapudeckrue NOBEpXHOCTH. Anredpandeckie MOBEPXHOCTH BTOPOTO MOPSIKa, UX

KaHOHHWYCCKHC YPABHCHUS, YCTAHOBJICHHUC (1)OpM MCTOAOM CCUYCHUI.

11. OO1ee ypaBHEHHE MOBEPXHOCTH BTOPOTO MOPSIKA.

5w N e

4.3 CamocTosiTe/IbHAsI padoTa CTYAeHTOB

DneMeHThl BeKTOpHOU anreOpsl. BekTopsl. [Ipoekuns BekTopa Ha OCh.

. CKaHHpHOG, BCKTOPHOC, CMCIIIAHHOC IIPOU3BCACHUC BCKTOPOB, IIPUIOKCHUA.
. AHanuTHYeCKas IrcoOMCTpPHA Ha IIJIOCKOCTH. JIMHUK Ha IJIOCKOCTH.

.HOJ’IHpHaH CUCTCMaAa KOOpAMHAT, CBiA3b MCKAY MOJIPHBIMH W ACKAPTOBBIMU

KOOpAHaTaM1 TOYKH. JIuHuu u ux YPaBHCHUA,

2
. YpaBHeHue okpyxHocTd. [Ipsmas B R, pasnuunbie (opmbl ypaBHEHHS, B3aHUMHOE

PAaCIIOJIOKCHUC IBYX IIPSAMBIX. Paccrosinue ot TOUukM a0 HpHMOﬁ.

.JluaMu  BTOpOrO TMOpsiAKA HA IUIOCKOCTH. OIIIUIC, Tumepboina W mapabona.

Kanonnueckue ypaBHeHusi. OOlee ypaBHEHHE KPHUBBIX BTOPOro TOpsAIKa Ha

IIJTIOCKOCTH.

. [IpuBenenune oO1Iero ypaBHEHUsI KPUBBIX BTOPOTO MOPSAJIKA K KAHOHUYECKOMY BULY.

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

YPaBHEHUS, B3aUMHOE PACIIOJIO0KEHUE JIBYX IUIOCKOCTEH.

. Hpsmast B R®, pasnuansie GpopMbl ypaBHEHHS, B3AHMHOE PACTIONOKEHHE ABYX MPAMBIX.

o 3
BzanmHoe pacnonoxeHue mioCKOCTHA U IpsiMou B R”.

10. [unuaapuyeckrue MOBEpXHOCTH. ANreOpandecKkre TOBEPXHOCTH BTOPOTO MOPSIKA, UX

KaHOHUYECKHUE YPABHEHUS, YCTaHOBIEHUE ()OPM METOJIOM CEUEHUH.

11. OOmee ypaBHEHHE MTOBEPXHOCTH BTOPOTO MOPSIKA.



5 OBPA3OBATEJIBHBIE TEXHOJIOT'TU

B cOOTBETCTBUM C KOMIIETEHTHOCTHBIM IOJXOJIOM, BBIMYCKHUK BYy3a JOJIKEH HE
mpocTo 00JIafaTh OMPENETICHHOW CYMMOUW 3HAHWM, a YMETh NMPU MOMOIIW STUX 3HAHUU
pemaTh KOHKPETHBIE 3a/1a4i MPOU3BO/ICTBA.

Cormacao TtpeboBanusim OC HUAY MUOU BO mno cnemmambHocTn 15.05.01
«IIpoekTpoBaHHE  TEXHOJOTMYECKMX  MAIIMH W  KOMIUIEKCOBY»,  peanu3anus
KOMITETEHTHOCTHOTO TOJAXO0/a JOJDKHA MPEAYyCMAaTPUBATh HCIIOJIb30BAaHUE B y4eOHOM
MPOIIeCCe AKTHBHBIX W WHTEPAKTUBHBIX (JOPM TMPOBEACHHS 3aHATUA B COYECTAHUH C
BHEAyJAUTOPHON paboTol ¢ 1enblo (GOPMHUPOBAHUS U Pa3BUTHS NPO(EeCcCHOHATBHBIX
HaBBIKOB 00yYarolIuxcsl.

JlekiinoHHBIE 3aHATHS TPOBOJATCS B  CHELUUAIU3UPOBAHHON ayJIUTOPUU C
MPUMEHEHUEM MYJIbTUMEIUHHOTO MPOEKTOpa B BHUJE Y4eOHOW Npe3eHTaluu. Y4eOHbIe
MaTepualibl TPEAbSIBISIOTCS CTyACHTaM Il O3HAKOMJICHUSI W U3YYEHHUs, OCHOBHBIC
MOMEHTBHI JIEKIUOHHBIX 3aHATUNA KOHCIEKTUPYIOTCA. OTAeIbHbIE TEMBI MPEAJIaratoTCs s
CaMOCTOSTEIILHOTO U3YYEHHS C 00s3aTEIIbHBIM COCTABICHHEM M KOHTPOJIEM KOHCIIEKTA.

[IpakTuyeckre 3aHATUSI TPOBOJATCS TaKXKE C MPUMEHEHUEM MYJIbTUMEIUITHOTO
MPOEKTOpa C pa3dOpOM THUIIOBBIX PEIICHWM 3a7ad ¢ BbAaueld ydeOHBIX MaTepHasioB
CTYJICHTaM.

Tekylmmi KOHTPOJIb 3HAHUM CTYJAEHTOB MO OTACIbHBIM pas3deiaM M B LEJIOM IO

JTUCITUTUIMHE MPOBOAUTCS B (hopMe OyMaKHOTO TECTUPOBAHUS.

6 OIEHOYHBIE CPEJACTBA JJIAA TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTH, TIPOMEXYTOYHOMN ATTECTAIIUMHA IO UTOTAM
OCBOEHUA INCHHUIIVIMHBI U YYEBHO-METOINUYECKOE
OBECIIEYEHUE CAMOCTOSTEJBHOM PABOTHI CTYJEHTOB



HepequL OLCHOYHBIX CPEACTB, HCIIOJb3YCMbIX JIA TeKymeﬁ aTrecranumu

IIpeacraBienue
HauMeHoBaHue
Kparkas xapakrepucruka OLIEHOYHOTI 0
Kon OILICHOYHOI'0
OLICHOYHOI0 CPeICTBA cpeacTBa B
cpeacTBa
donzae
1 cemecTp
CpenctBo MIPOBEPKH MEHUI
KPI, Pel POBEP Y Kommekt
KonTtponbsHbie MIPUMEHSThH TMOJYYECHHBIE 3HAHUS IS
KP2 KOHTPOJIBHBIX
paboThI pelLIeHus 3a7a4 ONMpPEAECICHHOTO TUMa sananmii
10 BCEM pa3zenam
Tl .
Kommuiekt TecToBBIX 3amaHuid 1o | TecToBbie
T2 | TectupoBaHue
paszzaeny 3a1aHuUs

PacmiugpoBka KoMneTeHUH Yyepe3 IVIAHUPYeMble Pe3yJIbTaThl 00yUeHust

Cs3p Mexay (popMUpPYEMBIMUA KOMIIETEHUHUSMH WU IUIAHUPYEMBIMU DPE3yJIbTaTaMU

o0yueHus MpeJicTaBjIeHa B CIASAYIOIIEH TabIuIe:

IIpoexTHpyeMbIe pe3yabTATHI OCBOCHUS
JTUCIUILIMHBI
Ko U MHIUKATOPLI GopMHUpOBaAHMS CpencrBa U TEXHOJIOTHH
a KOMIIeTeHIu M OLIEHKH
3uats (3) YmMmets (Y) BH?II;;’ T
OIIK-2 3-0OI1K-2 V-OIIK-2 B-OIIK-2 T1,T2, KP1, KP2, O
VK-1 3-YK-1 V-VK-1 B-YK-1 T1,T2, KP1, KP2, O
VKE-1 3-YKE-1 V-VKE-1 B-VYKE-1 T1,T2, KP1, KP2, D




Jtanbl (OPMHUPOBAHUS KOMIIETEHIM T

Bujanl arrecranun
Koawbl 3unaHus, Te:g m Atrectauus | IIpomexy-
Paznen TeMbI 3aHATHH KOMIIe;l“eH- YMEHHUS U KOHTPO pasaesa TOYHASA
1107071 HaBBIKH b — - arrecra-
Hexest HexeJs U
1 cemectp
BekTopbi. OIIK-2; | 3-OIlK-2;
Paznen 1 | 'eomerpus Ha YK-1; ¥-OIIK- T1-4 KP1-9
IIJIOCKOCTH YKE-1 2, B-
OIIK-2.
9K3aMeH
AHanuTtnyeckas
reoMeTpUs B| OIIK-2; | 3-OIIK-2;
Paszen 2 IPOCTPAHCTBE. YK-1, V-OIlK- | T2-11 | UA31-16
Kpussie n| VYKE-1 2; B- nJ132-18
MTOBEPXHOCTH OIIK-2.
BTOPOTO TIOPsIIKa
IlIkajia oueHkn 00pa3oBaTeIbHbIX J0CTHKEHUH
Makc.
Kon Bnuc(l))z;}cl;)::oro Kpurepuu Bana 6::32_
oana
BBICTaBisAeTCA  cryaeHty, eciu  90-100% 10
TECTOBBIX BOITPOCOB BHITIOJTHEHO TTPABUIIHLHO
BBICTABIIACTCA CTyeHTY, eciin 80-89% 8
TECTOBBIX 3aJ1a4 BBITTOJIHEHO MIPABUIBLHO
T1 | Tecropoe BBICTaBJISIETCS CTYIEHTY, eciii 60-79% 6
saxarme Nel TECTOBBIX 3aJ1a4 BHITIOJIHEHO MPABUIIBHO 10-6
IIpU OTBETE CTyAEHTa MeHee, ueM Ha 60%
BOITPOCOB TECTOBOE 3aJaHUE HE 3aUUTHIBACTCS H
y CTyZeHTa 00pa3yeTcs J0JT, KOTOPBIN T0KCH <6
OBITH 3aKPBIT B TCUCHUE CEMECTPA WM Ha
3aueTHOU Heene
BbICTaBisieTcss  cryneHty, ecian  90-100% 10
TECTOBBIX BOITPOCOB BHITIOJIHECHO TIPABUIIHLHO
T2 | Tectonoe BBICTABIIAETCS CTYEHTY, eciin 80-89% 8
TECTOBBIX 33J1a4 BBIITOJIHEHO IPABUILHO
3aganue Ne2
BBICTABIIAECTCS CTYJEHTY, eciin 60-79% 6
TECTOBBIX 3aJ1a4 BBIMIOJHEHO MTPABUIILHO 10-6
IIpY OTBETE CTyAEHTAa MeHee, yeM Ha 60% <6




BONPOCOB TECTOBOE 3a/IAHUE HE 3aUNUTHIBAETCS U
y CTyJIeHTa 00pa3yeTcsl 10T, KOTOPBIN JOJIKEH
OBITh 3aKPBHIT B TCUCHHE CEMECTpa WU Ha
3aueTHOU Heene

KP1

KonTposbHas
pabota Nel

BBICTaBJISIETCSl CTYJIEHTY, €CJIU BC€ MATh 3a]ad
pElIeHbI BEPHO

15

BBICTABJISIETCS CTYJICHTY, €CIIM YEThIpE 3aJlauu
pEelIEHbl BEpPHO, a PEIICHHE MSATON COACPKUT
HEJIOYETHI

13

BBICTABIISIETCA  CTYACHTY, €CIM TpU 3aJadu
pELIEHBI BEPHO, a IPYTUE PEIIEHBI YACTUYHO

11

BBICTaBJISIETCS CTYJIEHTY, €CIU JBE 3aJaud
pElIeHbI BEPHO

BBICTABJISICTCA CTYACHTY, BO BCCX OCTAJIBHBIX
CclIydasax

<9

15-9

KP2

KonTponbHnas
pabota Ne2

BBICTABJIAETCA CTYIEHTY, €CIM Bce 3 3aJauu
pElIeHbl BEPHO

15

BBICTABJIICTCS CTYJICHTY, €CJIM 2 3a/1a4d PEIICHBI
BEPHO, a PEIICHNE 3 CONCPKUT HETOUCTHI

12

BBICTaBJISIETCSl CTY/ICHTY, €CJIH 2 33J]a4M PEIICHBI
BEpPHO, a OCTaBIIMecs JIMOO HE PEIIeHbI, JTUOO
cojiepKat rpyObie OIMOKU

BBICTABIISIETCS CTYAEHTY, BO BCEX OCTAJIBbHBIX
ciyJasix

<9

15-9

DK3aMeH

BBICTABJISICTCA  CTYJIIEHTY TNpPU  IPaBUIBHO
HallMCaHHOM OwuJjieTe W TP OTBETE Ha BCE
JIOTIOJIHUTENIBHBIE ~ BOIIPOCHI MO  KypCy C
HE3HAYUTEIIbHBIMU ~ HETOYHOCTSIMH, KOTOPBIC
CTYJCHT JIOJKEH YCTPAHUTh B Mpoliecce Oecebl
C TIpernojaBaTesieM, B paMKax KOTOPOM OH
JEMOHCTPUPYET  YINIyOJICHHOE  TOHHMMAaHUe
MpEeIMETA U BIAJACHUE KIIOUYEBBIMU 3HAHUSMH,
YMEHUSAMU W HaBBbIKAMH, PEIYCMOTPEHHBIMU
MAHHOM MUCHHUIIIINHOMN

40-50

BBICTABIISIETCA ~ CTYJEHTY IIpU  NPABUIIBHO
HalMCaHHOM OuJieTe W MpU OTBETE Ha YacTh
JOIOJHUTENIBHBIX ~ BOIPOCOB IO  KypCy C
JEMOHCTpanuii 0a30BBIX 3HAHHWM, YMEHUA W
HABBIKOB, IPEYCMOTPEHHBIX JTAHHOU
JTUCHUILINHON

35-39

BBICTABJISIETCS.  CTYJIGHTY TpU  HalHUCAHHBIX
OTBETax Ha BOIPOCH Owiera (IOMyCKaeTCs
COJICp’)KaHME  HEKOTOPBhIX  HETOYHOCTEH) |
JEMOHCTpalu 0a30BbIX 3HAHUW, YMEHHH U
HABBIKOB 10 TAHHOW TUCIUTIIIMHE

30-34

50-30




CCJIM CTYACHT HC HallMCall OTBCT XOTi Obl Ha
OJIMH U3 BOIIPOCOB Oujera U He MOXKET OTBETHTH
Ha JOITIOJTHUTCIIBHBIC KOMIICTCHTHOCTHO-
OPUCHTHPOBAHHBLIC BOIIPOCHI

<30

WroroBas orieHka npeacTaBisieT co00l CyMMy 0aJliioB, 3apab0TaHHBIX CTYICHTOM
TP BBIMOJHEHUH 3aJJaHUI B PaMKaX TEKYIIEro KOHTPOJIS, ATTECTAllUU Pa3JeioB U

MPOMEKYTOYHOM ATTECTALINU:

O1rieHKa 110 5-0aJUILHOM IIIKaJIe CymMmma 6aj1510B Omuenka ECTS
5 — «oTIn4HOY 90-100 A
85-89 B
4 — «XOpo1I10» 75-84 C
70-74
D
3 — «yIIOBIETBOPUTEIHHOY 05-69
60-64 E
2 — «HEYIOBJICTBOPUTEIIBHOY Huxe 60 F

PacummdpoBka ypoBHSI 3HaHUM, COOTBETCTBYIOIIETO MOJYYEHHBIM OaljiaM, JaeTcs B

TabnuIle yKa3aHHO! HIDKE

Cymma Ouenka | YpoBeHb NPHOOPETEHHBIX 3HAHUM, YMEHUM, BJIAJACHUI 110
0aJL10B ECTS AUCUMILTHHE

“OTan4YHO” - TEOPETUUYECKOE COJIEPKAHUE Kypca OCBOECHO
MOJIHOCTBI0, 0€3 MPo0eI0B, HEOOXOUMBIE MPAKTUIECKUE
HABBIKU PaOOTHI C OCBOECHHBIM MaTepUajIoM CPOPMHUPOBAHBI,
90-100 A BCE MPEAYCMOTPEHHBIE TPOrpaMMon 00yueHus yaeOHbIe
3aJIaHUsI BBITIOTHEHBI, KAYE€CTBO UX

BBIIIOJTHCHUS OIICHEHO YHCJIOM 0ajIjIoB, OJIM3KUM K
MaKCHUMaJIbHOMY.

“OueHp XOpoIIO' - TEOPETUUECKOE COAEPHKAHUE Kypca
OCBOEHO TMOJIHOCTHIO, 0€3 MPOOEIOB, HEOOXOAUMBIC
PAKTUIECKHUE HABBIKK PA0OTHI C OCBOCHHBIM MaTEPHAJIOM B
85-89 B OCHOBHOM C()OpMUPOBAHBI, BCE MIPEAYCMOTPEHHbBIC
IporpamMmoit 00y4ueHus: yueOHbIe 3aaHus BBITIOJHEHBI,
KaueCTBO BBITIOJHEHHUS OOJIBIIMHCTBA U3 HUX OIEHEHO
YUCJIOM 0aJIOB, OJM3KUM K MAKCUMAJLHOMY.

“Xopo1io" - TEOpeTUIECKOE Co/IepKaHne Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MPOOETIOB, HEKOTOPBIE MPAKTUUECKUE
HABBIKU PAa0O0ThI C OCBOEHHBIM MaTepUaoM C(POPMUPOBAHBI
HEJIOCTATOYHO, BCE MPETYCMOTPEHHBIE TPOTPaMMOi
oOy4eHMS yueOHbIC 3a/IaHUS BBITTOTHCHBI, KA4e€CTBO
BBITIOJTHCHUSI HA OJTHOTO U3 HUX HE OIICHEHO MUHMMAJIbHBIM
YUCJIOM 0aJJTOB, HEKOTOPHIC BUBI 3aTaHUI BBITTOJTHCHBI C
omuOKamu.

75-84 C

“Y 10BIAETBOPUTEIBHO - TEOPETUUECKOE COJIEPKAHUE Kypca
65-74 D OCBOEHO YaCTHUYHO, HO MPOOEJbl HE HOCAT CYHIECTBEHHOTO
XapakTepa, He0OXOAMMbIC TPAKTUYECKUE HABBIKK PabOTHI C




OCBOEHHBIM MaTE€pPHaIOM B OCHOBHOM C()OPMHUPOBAHBI,
OOJBIIMHCTBO MPEYCMOTPEHHBIX TPOTrPaMMOi 00yUeHuUs
y4eOHBIX 3a/IaHUI BBIMOJIHEHO, HEKOTOPHIE U3 BBITTOJIHEHHBIX
3a1aHUM, BO3MOKHO,

coJiepKaT OUTHOKH.

“ITocpenCTBEHHO’ - TEOPETUUYECKOE COAEPKAaHUE Kypca
OCBOEHO YaCTUYHO, HEKOTOPHIE TPAKTUUECKNE HABBIKU
paboThI HE CHOPMUPOBAHBI, MHOTHE MPETyCMOTPEHHBIC
porpaMmoit o0ydeHus: yueOHbI€ 3aJJaHNS HE BHIMIOJHEHBI,
100 KaYeCTBO BBINOIHEHUSI HEKOTOPBIX U3 HUX OLIEHEHO
YUCJIOM 0aJIoB, OJM3KUM K MUHIMAJIHHOMY.

60-64 E

“HeynoBieTBOpUTEIBHO" - OUEHB CIa0ble 3HAHUSA,
Hwxe 60 F HEeJI0OCTaTOYHbIE /71l TIOHUMAaHUs Kypca, UMeeTcs OO0JIbIIoe
KOJINYECTBO OCHOBHBIX OIMIMOOK U HEJIOYETOB.

Bomnpocs! k 3k3aMeny

1. BekTopbl 1 JIMHEWHBIE onepaluuu HaJ HUMU. [Ipoekuns BeKkTopa Ha 0Ch, CBOMCTBA.
2. JluHeliHas 3aBUCHMOCTb U HE3aBHUCUMOCTh BeKTOpOB. ba3uc. Pa3noxenue BekTopa

1o 6a3ucy.
3. JluHeliHble onepanuu HajJ BEKTOpamMH B KoopauHaTHoU (opme. IIpeobpazoBanue
IepeHoca.
CkansipHOE IPOU3BENECHUE BEKTOPOB, MPUIIOKEHUS.
BektopHoe npousBeieHre BEKTOPOB, IPUIIOKEHUS.

CMellaHHOe TPOU3BEACHUE BEKTOPOB, FTEOMETPUUECKUN CMBICI, TPUITOKEHUS.

N oo g &

ITonspHas cucrema KOOpAUHAT, CBA3b MEKY HOJISIPHBIMU U IEKAPTOBBIMU
KOOPAUHATAMU TOYKH.

8. JIuHuu m X ypaBHEHUs, ypaBHEHUE OKpY>KHOCTH. [Ipsimast B R?, pas3IuyHbIe
(opMBbI ypaBHEHHUS, B3AUMHOE PACIOJIOKEHUE IBYX NMPSAMBIX. PaccTosiHuEe OT TOUKU

110 TPSIMO.

9. JluHuM BTOPOTO MOPAJIKA HA TUIOCKOCTH. DIUTUIIC, TUIepOoia u mapadona.
Kanonnueckue ypaBHeHus. O01iee ypaBHEHHE KPUBBIX BTOPOTO TIOPSIKA HA
MIJIOCKOCTH.

10. O6miee ypaBHEHHE KPUBBIX BTOPOTO TOPSIKA B IEKAPTOBOM CUCTEME KOOPUHAT.
[TpuBenenue oOIIEro ypaBHEHUS KPUBBIX BTOPOTO MOPSAKA K KAHOHHYECKOMY
BUTY.

11.YpaBHeHUs KpUBBIX BTOPOTO MOPAJIKA B MOJISPHBIX KOOPIUHATAX.




3
12. TInockocts B R”, pasnuunsie (opMbl ypaBHEHHUS, B3aUMHOE PACIIOIOKEHUE ABYX
IIJIOCKOCTEHN.
3
13. Ilpsimas B R” , paznuunble popMBbl ypaBHEHUS, B3aUMHOE PACIIOJI0KEHHUE IBYX
MPSMBIX.
. 03
14. BzauMHO€E pacnoioKeHue IIOCKOCTH U IpsiMoi B R™ .
15. [unuHapuyeckue MoBEpXHOCTU. ANredpandyecKue NOBEPXHOCTH BTOPOTO NOPSIKA,
UX KAaHOHUYECKUE YpaBHEHHsI, yCTAHOBICHHE (JOPM METOJOM CEUCHUH.

16. O61iee ypaBHEHHE TOBEPXHOCTH BTOPOTO MOPSIJIKA.

7 YYHEBHO-METOJINYECKOE U HTH®POPMALIMOHHOE
OBECIIEYEHME JUCIUITJINHbI

7.1 OcHOBHasI INTEPATypa

. bexnemumes, JI.B. Kypc anHamuTuyeckoit reoMeTpud U JIMHEHHOW aireOpbl
[DnexTpoHHBIN pecypc]: yueOHuk. — DnektpoH. nan. — CII6.: Jlans, 2015. — 445 c.
— Pexum poctyma: http://e.lanbook.com/books/element.php?pll_id=58162 - 3BC
«JIanp»

. bexnremuies, /1.B. Pemenue 3ana4 U3 Kypca aHAIUTHYECKONM T€OMETPUU U JIMHENHON

anreOpbl [DIIEKTPOHHBIM pecypc]: yueOHUK. — DNEeKTpoH. AaH. — M.: dusmaTiur,
2014. — 190 C. — Pexum JOCTyma:
http://e.lanbook.com/books/element.php?pll_id=59632 - DBC «Jlaub»

.I'eBopksin, I1.C.  Breicmias wmaremartuka. JluHeiiHass anre6pa W aHaJIUTHYECKas
reometpusi [Onexktponusiii pecypc]/ I'eBopksn II.C.— DaeKTpOH. TEKCTOBBIC
nanaeie.—  M.:  OU3IMATIIUT, 2011.— 205 c¢— Pexum pgocryma:

http://www.iprbookshop.ru/24671 .— DBC «IPRbooks»
. Unbun, B.A. Ananutudeckas reoMeTpust [ DJIEKTPOHHBIN pecypc]: yU4eOHUK sl By30B/

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

2012— 222 c— Pexum poctyna: http://www.iprbookshop.ru/25716 .— DSBC
«IPRbooks»
. [Ipusasos, N. . Ananutnueckas reOMETPHUSL: y4eOHUK IS BY30B /

N. N. IlpuBanos. — 40-¢ uzn., crep. — M: UznarensctBo FOpaiit, 2021. — 233 ¢. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-01262-0.


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

. Caburos, U. X. JluneitHas anreOpa ¥ aHaIUTHYECKas TeOMETpus: ydeOHOe mocoOue
s By3zoB/ WM. X. CabutoB, A.A.MuxaneB.— 2-¢ u3A., ucnp. u jgom. — M:
M3parensctBo IOpaiit, 2021. — 258 c. — (Beicuiee o6pazoBanue). — ISBN 978-5-
534-08941-7.

. [loramos, A.Il. JluneiiHas anrebpa W aHAJIUTHYECKas TEOMETPHUSA: YUYCOHUK H
npaktukym g By30oB/ A. Il IloramoB. — M: WMsparensctBo HOpaiit, 2020. —

309 c. — (Bsicmee oopazoBanme). — ISBN 978-5-534-01232-3.

7.2 JIonoJIHUTEJIbHAS JIUTEPATypa

. bponmreitn, 1.H. CrpaBouHuK Mo MaTeMaTUKe ISl MHKEHEPOB M yYalllUXCs BTY30B
[DnmekTponnbiii pecypc]: cmpaBounuk / W.H. bponmreiin, K.A. CemenmseB. —
OnektpoH. nad. - CII6.: Jlanms, 2010. - 608 <c¢. - Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=678 - DBC «Jlaub»

.I'ycak, A.A. CrnpaBouHMK MO BbICHIEH MaTeMaThke [DaekTpoHHbIN pecypc]/ I'ycak
A.A., T'ycak I''M., bpuunkoBa E.A.— DJeKTpOH. TEKCTOBBIE JaHHbIE.— MUHCK:
TerpaCucremc, 2009.— 638 ¢c.— Pexum mocryma: http://www.iprbookshop.ru/28224
— OBC «IPRbooks»

. Kanomues, C.b. Ananmutuueckas TeoMeTpusi W JIMHEWHas anredpa [DJIeKTPOHHBIN
pecypc]/ Kamomuer C.b.— 3nektpoH. TekcTtoBbie naHHble.— M.: OU3IMATIINUT,
2011.— 168 c.— Pexum poctyma: http://www.iprbookshop.ru/17172. — 3BC
«IPRbooks»

. Mbimikuc, A.J[.  Jlekuuu mo BBICIIEH MaTeMmaTUKe [DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue. - OnektpoH. nmad. - CII6. : Jlans, 2009. — 689 c. - Pexum pocrtyna:
http://e.lanbook.com/books/element.php?pll_id=281 - DBC «Jlaub»

. ®ponos, C. A. Hauepratenbnas reometpus [Tekct]: ¢6. 3agau / C. A. ®ponos. - 3-¢
u3., uctp. - MockBa: UHOPA-M, 2008. - 171 c. - (Bsiciee o6pazoBanue). - ISBN
978-5-16-003273-3

. Caburos, U. X. JluneitHas anreOpa ¥ aHaJIUTHYECKas reoMeTpus: ydueOHOe TocoOue
st By3oB/ WM. X. CabutoB, A. A.MuxaneB. — 2-¢ u31., UCIOp. U J0m. — M:
M3parensctBo IOpaiit, 2021. — 258 c. — (Beicumiee o6pazoBanue). — ISBN 978-5-
534-08941-7.

. [lotanos, A.Il. Jluneitnas anrebpa W aHaJIUTUYECKAsT TEOMETPUs: YUYEOHUK U

npaktukym g By30B/ A. Il IloramoB. — M: WM3parensctBo IOpaiit, 2020. —


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

309 c. — (Bsicmee obpazoBanne). — ISBN 978-5-534-01232-3.
. [TpuBasos, W. . Ananutnyeckas reOMETPHS: yUeOHHUK VISt BY30B /

N. N. IlpuBanos. — 40-¢ uzn., crep. — M: UznarensctBo FOpaiit, 2021. — 233 ¢. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-01262-0.

7.3 Illepuoanyeckue U31aAHUA

. Bectauk ToMmCKOro rocymapCTBEHHOTO YyHHBEpPCHUTETA. MaremaThka W MEXaHHUKa
[Onektponnbiii  pecypc]. — Pexxum moctyma: http://www.iprbookshop.ru/8342.html,
CBOOOJHBIN. — CTaThsl B UHTEPHETE.

. BectHuk HoBocubupckoro rocyaapcTBeHHOT0 yHUBEpCUTETa. MaTeMaTHka, MEXaHHKa,
uH(popMaTHKa [DneKTpOHHBIN pecypcl. — Pexum JOCTyIIa:

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

Bectauk Poccuiickoro yHuBepcutera ApyxObl HapoaoB. Cepus MaremaTtuka.
Nudopmaruka. ®uszuka  [OnexktpoHHBId  pecypc]. —  Pexumm  nmocryma:

http://www.iprbookshop.ru/32515.html, cBoGoaHBI. — CTaThsl B HHTEPHETE.

7.4 UnTepHeT-pecypcehl

. MaremaTtuka B  TIOMOIIb  [DJEKTpOHHBI  pecypc]. —  Pexum  jocrymna:
http://www.mathtest.ru/ cBoOGOIHBI. — CTaThsi B UHTEPHETE.

. LleHTp WHXEHEpPHBIX TEXHOJOTUM [DNEeKTpoHHBIM pecypc]. — Pexum gocrymna:

http://www.exponenta.ru/ cBo0OHBII. — CTaThsl B UHTEPHETE.

. [loctHukoB, M. M. Ananutnyeckas reomeTpusi: yaeonoe nocoodue / M. M. IlocTHUKOB.

— 3-e usn.,ucnp. — Caunkr-IletepOypr: Jlans, 2021. — 416 ¢. — ISBN 978-5-8114-

0889-4. — Texkct: o1exTpoHHBIN // JlaHb: 3IEKTPOHHO-OMOMMOTEYHAs] CHUCTEMA. —
URL: https://e.lanbook.com/book/167776 — Pexum gocTyma: maasi aBTOPHS3.
ITOJIb30BATEIIEH.

. [loropenos A.B. Ananutuueckas reomerpus / IloropenoB A.B. — Mocksa, NxkeBck:

Perynsipnas u xaoTuueckass AWHaAMUKa, VHCTUTYT KOMIBIOTEPHBIX HCCIIEIOBAaHUM,
2019. — 208 c. — ISBN 978-5-4344-0720-5. — TekcT: 2JIeKTpOHHBIN // DJIEKTPOHHO-
OuOnmoTeUHas crucTemMa IPR BOOKS: [caitT]. — URL:
http://www.iprbookshop.ru/91909.html  —  Pexxum  noctyma: isi  aBTOPH3UD.

IOJIL30BaTEJIEN
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8 MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHHUE
JANCHUITIJINHBI

Jns mpoBeneHuss y4eOHBIX 3aHATUM JIGKIMOHHOTO UM CEMHHApCKOro THIIA,
rPYNIOBbICE W WHAWUBUAYAJIBHBIX KOHCYJIbTAIIMH, TEKYIIETO KOHTPOJIS, MPOMEXYTOUHOMN
aTTECTAIlMM HWCIIONB3YIOTCA y4eOHBbIE ayJAWTOPHH, OCHAIICHHBIC OOOpYJAOBaHHEM U
TEXHUYECKUMHU CPEJICTBAMHU O0YUEHHUSI.

YueOHble ayIUTOPUU JUISI CAMOCTOSITEILHON pPabOThl OOyYarolIUXCs OCHAICHBI
KOMITBIOTEPHOM TEXHHKOW C BO3MOXKHOCTBIO TMOJKIIOUECHUs K cetu «MHTepHer» u
obecrieyeHueM JIOCTyMa B AIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEILHYIO Cpey By3a.

TTHU HUAY MUDU obecnieueH HEOOXOIMMBIM KOMIUIEKTOM JHIICH3HOHHOTO H
CBOOOJIHO paclpOoOCTPaHsIEeMOro MPOrpaMMHOI0 00ECIICUCHHUS.

CBeneHrss 0 HaJIMYUM OOOpPYHAOBAaHHBIX YYCOHBIX KAaOMHETOB, OOBEKTOB IS
MPOBEICHMS NMPAKTUYECKUX 3aHIATHI MpeAcTaBieHbl Ha odunransaoM caiite TTU HUAY

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



