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1 HEJHU U 3AJAYU JUCHUIIIINHBI

Llenpto mnpenofaBaHus IUCUMUIUIMHBI SIBISIETCSA O3HAKOMJIEHHE CTYJIEHTOB C
0a30BBIMH 3HAHUSIMH TI0 AHATUTUYECKONW TEOMETPUHU, BBIPAOOTKA JIOTHIECKOTO MBIIIJICHUS
U BBIYUCIIMTENIbHBIX HaBBIKOB. B pesynbrare m3ydeHus Kypca CTYACHTHI JIOJDKHBI 3HATh:
OCHOBBI BEKTOPHOHN anreOpbl, NpsIMOM Ha IUIOCKOCTM W B MPOCTPAHCTBE, JIMHUM 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 MBIIIUICHHS.
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 I[MPUKIAJHOC 3HAYCHHC 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 PEATbHBIX MPOIIECCOB U PEIICHHUIO MPO(eCCHOHANBHBIX 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 ydyeOHOro miaHa mo HamnpapieHuto noarotoBku 12.03.03 «IIpubopocTpoeHuey.
basupyercs Ha 3HAHUAX IIKOJBHOTO 0a30BOro Kypca MareMmaruku. HM3yudaerca B 1

CEMCECTpC.

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 O0mekyJbTypHbIe U IPOdecCHOHAIbHbIC KOMIIETEHIIUN

V3ydyeHne  TUCHUIUIMHBI  «AHAJUTHYECKas TIEOMETPHUS»  HAMpaBiICHO  Ha

(dbopMHpOBaHKE y CTYICHTOB CICAYIOMINX KOMITCTCHITUH:

Oomenpogdeccnonanbubie komnerenuuu (OIIK):
— CHOCOOCH TPHMEHSATHh eCTECTBEHHOHAyYHbIC M OOICMH)KCHEPHBIC 3HAHUWS, METOIBI
MaTEeMaTHYECKOTO aHaJIM3a U MOJICITUPOBAHUS B MHKCHEPHOU JISATEIIBHOCTH, CBSI3aHHOM C
MPOCKTUPOBAHUEM M KOHCTPYHPOBAHHEM, TEXHOJIOTHSIMH IPOM3BOJACTBA MPUOOPOB H
KOMILIEKCOB mupokoro HazHauyenus (OITK-1);

YuuepcanabHble udpoBbie komnereHuun (YKII):
— CIOCOOCH YIPABJIATH CBOMM BPEMEHEM, BBICTPAMBATh M PEATM30BBIBATH TPACKTOPHUIO

CaMOpPa3BUTHS Ha OCHOBE MPUHIIMITOB 00pa3oBaHus B TeueHue Beei xu3uu (YK-6).

3.2 Ilepeyennb pe3yabTaToB 00pa3oBaHus, popMUpPYyeMbIX AUCHUILINHOM,

C YKa3aHMEM YPOBHHA UX 0CBOCHUHA

B pe3ynbTaTe 0OCBOCHUS TUCHUILUIMHBI 00YYarOIUICs JOJIKEH:
3HATh:
— 3HaTh METOJIbl MATEMATHYECKOTO aHallu3a U MOJCTUPOBAHUS; 3HATh (PyHAaAMEHTaIbHBIC
3aKOHbI U TIOHATHS ECTECTBEHHOHAYYHBIX JUCHUIUIMH; 3HAaTh OCHOBHBIC TEHJICHIIUU
Pa3BUTHsSI TEXHUKU U TEXHOJIOTHI B oOJsiacTu mpubopoctpoenus (3-OI1K-1);
— OCHOBHBIE TIpUEMBI dY(PPEKTUBHOTO YIPABICHUS COOCTBEHHBIM BpPEMEHEM; OCHOBHBIC
METOJIMKA CAaMOKOHTPOJIS, CaMOpPa3BUTHsI M CamMo0Opa3oBaHUS Ha MPOTSIKEHUH BCEH
xu3Hu (3-YK-6);

yMeTh:



— YMETh IPUMEHSITh METOBl MATEMATHYCCKOTO aHaIN3a U MOJCIUPOBAHMS I PEIICHHUS
MPaKTUYECKHUX 337a4; YMETh IPUMEHSITh METOJIbl TEOPETUUECKOTO M IKCIIEPUMEHTAILHOTO
UCCIICIOBAHMSI JJIsi MPOCKTUPOBAHUS W KOHCTPYMPOBAHHUS NPUOOPOB U KOMILJICKCOB
mmpokoro HazHaueHus (Y-OI1K-1);

— 3(QQEeKTUBHO TUIAHUPOBATh W KOHTPOJIUPOBATh COOCTBEHHOE BpPEMs; HCIIOJIB30BATh
METOJTbI CAMOPETYJISIIUH, caMOpa3BUTHS B caMooOydeHus (Y-YK-6).

BJIAJIETh:

— BJIAJICTh HABbIKAMH NMPHMEHEHHs 3HAHWNA MATEMATHUYECKOTO aHalW3a B MHKCHEPHOMN
OpakTUKEe Tpd  MOJACIMPOBAHMH;  BIAJAE€Th  HAaBBIKAMH  [PUMEHCHHMS  3HAHHMA
CCTeCTBCHHOHAYYHBIX JUCIMILUIMH B HWH)XCHEPHOM TNPaKTUKE; BIAJACTh HABBIKAMH
HPUMEHEHHUS OOIICHHKCHEPHBIX 3HAHUH B HH)KeHepHOU nestenbHocTH (B-OIMTK-1);

— METOJaMH yIpaBICHUS COOCTBEHHBIM BpPEMEHEM; TEXHOJOTHSAMH IPHOOPETEHNS;
UCTIOJIb30BaHUS M OOHOBJICHHS COIMO-KYJIBTYPHBIX M MPO(GECCHOHAIBHBIX 3HAHUH,
YMEHHUI, ¥ HAaBBIKOB; METOJAMKAMU CAMOPa3BUTHS M CaMOOOpa3oBaHMs B TEYCHHE BCEH

xu3nu (B-YK-6).

3.3 BocnurarejbHas padora

Hanpasienue/ Co3nanue ycjioBui, Hcnoyb30BaHue BOCIIUTATEIBLHOIO IOTEHIIHAIA
neJan o0ecneYnBalIINX Y4eOHBIX IHCHUIIIHH
EcrecTBeHHOHAay4HBIH 1 001IenpodeccHOHAIBHBIA MOTYJIH
IIpodeccuonanbHoe | - GopMupoBaHUe 1.Mcnonp30BaHNe BOCIIUTATEILHOTO OTEHIIHAIA
U TPY/0BOE IyOOKOTO TOHUMAaHUS JTUCITUTIIUH €CTECTBEHHOHAYYHOTO U
BOCITHTaAHHE COLIMAIBHOW POJIN obmienpodeccHoHaTIbHOT0 MOIYIIS JIST:
npodeccuu, TO3UTUBHON - opMUpOBaHUS TOZUTUBHOTO OTHOIICHUS K
Y aKTUBHOM YCTaHOBKH Ha | mpodeccun nHxKeHepa (KOHCTPYKTOpa, TEXHOJIOTa),
IIEHHOCTH U30paHHOI TOHUMAaHUS €€ COIUATBHOM 3HAYMMOCTH U POJIU B
CIIEIIUAIIbHOCTH, o0I1ecTBe, CTpeMJICHHS ClIeI0BaTh HOpMaM
OTBETCTBECHHOT'O po¢eCCUOHATBHON ITUKH MTOCPEICTBOM
OTHOILICHHUS K KOHTEKCTHOTO 00Y4YEHHUS, PelIeHUs] IPAKTHKO-
npogecCuOHAITBHON OPUEHTUPOBAHHBIX CUTYAIMOHHBIX 3a]1a4.
NEeSATEIbHOCTH, TPYY - opmMupoBaHUs yCTOMUMBOTO HHTEpPECa K
(B14) npo¢eCCUOHANBHON NeATETHLHOCTH, CIIOCOOHOCTH

KPUTUYECKH, CAMOCTOSITEIbHO MBICIIUTB,
MMOHUMATh 3HAYUMOCTH MPO(HECCHH MOCPEICTBOM
OCO3HAaHHOTO BHIOOPA TEMATUKU MPOEKTOB,
BBIITOJIHEHUS IIPOEKTOB C MOCIEAYOIIEN
yOJIMYHON Mpe3eHTanuei pe3yabTaToB, B TOM
yyciie 000CHOBAaHUEM UX COLIMANIBHOM U
MIPAKTUYECKON 3HAUUMOCTH;

- (opMHUpOBaHUS HABBIKOB KOMaHIHOW pabOTHI, B
TOM YHCJI€ peaTH3alMy Pa3INYHbIX MPOEKTHBIX
poniet (Juaep, UCIIOTHUTENb, AaHATUTHK U TIp.)
MIOCPEJICTBOM BBIITOJIHEHHSI COBMECTHBIX IPOEKTOB.




2.Mcnonp30BaHe BOCIUTATEILHOTO MTOTSHITHATIA
JTUCIUTIINH "DKOHOMHUKA U YIIPABJICHUE
npou3BocTBOM ", "MIHHOBallMOHHAsA SKOHOMUKA U
TEXHOJIOTHYECKOE MPEANTPUHIMATEIHCTBO'

"[IpaBoBenenue" mis:

- (popmMHpoBaHUS HABBIKOB CUCTEMHOT'O BUJICHUS
POJIH ¥ 3HAYMMOCTHU BBIOpaHHOH Mpodeccuut B
COLIMAJIbHO-9)KOHOMUYECKUX OTHOLICHUSIX 4Yepe3
KOHTEKCTHOE 00y4eHUe

- ¢popMupoBanue
MICUXOJOTUYECKOU
TOTOBHOCTH K
npodeccnoHaTbHOM
NESTeTbHOCTH TI0
n30panHOU npodeccuu
(B15)

Hcnonp3oBaHne BOCIUTATEIBHOTO MTOTEHITHATIA
JTUCIUILIAH 00MIeTTPOPECCHOHATBHOTO MOTYJIsS
U

- opmupoBaHUs YCTOMYMBOTO MHTEpECA K
poeCCUOHATBLHOM I TETLHOCTH, TOTPEOHOCTH B
AOCTHIKCHUU PE3YyJibTaTa, IOHUMaHUA
(GYHKIIMOHATBHBIX 00s3aHHOCTEH M 3a71a4
n30paHHON PO eCCHOHATBHON JAeSITEILHOCTH,
9yBCTBa MPO(HECCHOHAIEHOW OTBETCTBEHHOCTH
YCPE3 BLIIIOJIHCHUEC y‘Ie6HI>IX, B TOM YHUCJIIC
NPaKTUYCCKUX 3aJIaHUH, TPEOYIOIIUX CTPOrOro
COOJIIO/ICHUSI ITPABUII TEXHUKU 0€30MaCHOCTH U
WHCTPYKIUH 110 paboTe ¢ 000pyJOBaHUEM B
pamKax J1abopaTOpHOro NPAKTUKYMA.

HHTesiekTyaibHOe
BOCIIMTAHHE

- (popmupoBanue
KYJIBTYpbl YMCTBEHHOT'O
tpyna (B11)

Hcnonb3oBaHne BOCIUTATENIBHOIO IOTEHIMATIA
JUCLHUIUIMH TYMaHUTapHOTO,
€CTECTBEHHOHAYYHOT'0, 00IIETIPO(EeCCHOHATIBHOTO
1 Ipo(heCCUOHAIBHOIO MOYJIS TS
(hopMHUpPOBaHUS KyJIBTYpbl YMCTBEHHOI'O Tpy/Jia
IIOCPEICTBOM BOBJICUEHHS CTYACHTOB B yUeOHbIE
UCCIIe10BaTeIbCKHIE 3aJaHMsl, KypCOBbIe pabOThI U

Ap.

4 COAEPKAHUE U CTPYKTYPA JUCIHUIIJINHBI

OO6m1as TpyI0€MKOCTh JUCIUIIIMHBI COCTABIIACT 3 3a4eTHbIC eauHuIlbI, 108 yacos.

Bunel yueGHoi
JeSATeILHOCTH, BKJIIOYAst Texymnii
CaMOCTOSITENIbHYIO paboTy KOHTpPOJIb ArtrecTtanys Maxc
No E: CTYIEHTOB U yCIeBacMoCT pa3aciia .
Pasnen g OaJut 3a
n/m . 2 TPYI0EMKOCTH (B Yacax) u (Henens,
yueOHOU paszien
< . (memens, dopma)
JUCIHUIIIMHBI . A 3 Hoo
S |e 55| 88 dbopma)
2 2ol 2| 29 p
= g = g 8 o
Cemectp 1
1 Pazpen 1 1-9 13 | - 14 9 T1-4,10 KP1 -9, 15 25
2 Paznen 2 10-18 T2 -14,10 | KP2-18, 15 25
8 13 - |14 9




Hroro 26 | - | 28 | 18 20 30 50

DK3aMeH 36 50

Htoro 3a cemectp 100

T- TecToBOE 3a1aHKe
KP- xoHTposibHas paboTa
N/13- uaauBuIyaabHOE JOMAITHEE 3a/laHKe

4.1 Conep:xanue JeKUUM

Pa3zgen 1

BexTtoprbl. [ 'eomeTpust HA TIOCKOCTH

Bekropsl. OcHoBHBIC TTOHATHUS. JIMHEHHbIE onepany HaJ BekTopaMmu. [Ipoekuus BekTopa
Ha ocb. OpTOHOPMUpPOBaHHBIE 0a3zuChl, UX OCOOEHHOCThb. HarmpaBistonye KOCHHYCHI
BEKTOpa. JlekapTOBbI KOOPAMHATHI BEKTOPOB U TOUYEK. CKAIIPHOE MPOU3BEICHNE BEKTOPOB,
€r0 OCHOBHBIE CBOMCTBA, KOOPIMHATHOE BBIpAKEHHE. BexkTopHOoe M CMela”HHoe
IIPOU3BEIACHUE BEKTOPOB, MX OCHOBHBIC CBOWCTBA M TI'€OMETPUYECKUN CMBICI. Y CIIOBHSA
OpPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. JI€KapTOBBI CHUCTEMBI
KOOpJMHAT Ha IUIOCKOCTH W B IIpOCTpaHcTBE. [lepexox OT OgHONM CHCTEMBI KOOpIMHAT K
JIPYroi: MEpPEeHOC Hayajia KOOpAWHAT, MOBOPOT oceil. [lossapHble, HWIMHIpUYECKHE U
chepuueckue koopauHaThl JIMHEHHbIE MpocTpaHCcTBA. JIMHEITHAs 3aBUCUMOCTb CUCTEMBI
BEKTOpOB. PazMepHOCTh M 0a3uc JIMHEHHOTO MPOCTPAHCTBA. AHAJIUTUYECKAs T€OMETPHUS
Ha IUIOCKOCTU. JImHuMM Ha miockoct. [lonspHas cucrema KOOpPAWHAT, CBSI3b MEKIY
MOJIIPHBIMU M JI€KapTOBBIMU KOOPJAWHATAMH TOYKH. JINHUK U UX ypaBHEHHUs], YPABHEHUE
okpyxHocTH. IIpsivast B R®, pasimmdmsie (hOpMbI YpaBHEHHS, B3aHMHOE DACIIOIOKCHHE
IBYX IpsAMBIX. PaccTostHue oT Toukn 10 npsimoit. I1mockocTs B mpocTpaHcTBe. Pasnnunbie
dbopmyrbl ypaBHEHUS TII0CKOCTH. HopMmanbHOE ypaBHEHHE TUIOCKOCTH.
Pa3nen 2

Ananurnyeckas I'COMCTPHUA B IIPOCTPAHCTBC. KDI/IBHG N TIOBCPXHOCTH BTOPOIO

HopAaKa

[Tpsmas B mpocTtpancTBe. OO1Iee 3a1aHNe, KAHOHUYECKOE U TapaMeTPUUecKOe YpaBHEHUSI.
[lepexon oT ogHOTO criocoba 3aganus K Apyromy. OcHOBHBIE 3a/1aun Ha TeMy «IlmockocTh
U TpsIMash»: PaccTOSHUE OT TOYKH JO TUIOCKOCTH M TPSIMOM, YIJIbl MEXAY HPSIMBIMH U
IUIOCKOCTSIMH, TPOEKIIMU TOYKH Ha TUIOCKOCTh M TPSIMYIO, YCJIOBHE TEPECEUEHHUs IBYX

NpSAMBIX U T.1. JIMHUM BTOPOTO TOPSIKA HA TJIOCKOCTH. DJUIUIC, Tuniepbosa u mapadoa.




Kanonunueckue ypaBHeHus. O01iee ypaBHEHHE KPUBBIX BTOPOTO MOPSAKA HA MIOCKOCTH.
[IpuBeneHne 0OIIEr0 ypaBHEHHUS KpPUBBIX BTOPOrO MOPAJKA K KAaHOHMYECKOMY BUY.
IIpsiMasd ¥ MJIOCKOCTH B IPOCTPAHCTBE. Y PaBHEHHUE ITUIOCKOCTU U IIPSIMOM B IIPOCTPAHCTBE.
YTros1 MeXay IIIOCKOCTAMU. YTOJI MEXAY IPSIMBIMA. YTOJ MEXKIY MPAMOU U INIOCKOCTBIO.
KpuBble BTOpOro mnopsiaka: 3judIc, runep6osa, napadona. IloBepXHOCTH BTOPOro
nopsiaka. Ilmockocts B R®, pasmuumsie hopMbl ypaBHEHHMs, B3AMMHOE PACIIONOKEHHE IBYX
mnockocren. [Ipsimas B R®, pasiuuHbie POPMBI YpaBHEHHUS, B3AUMHOE PACIIONIOKEHHUE IBYX
MpsAMBIX. B3auMHOE pacrojiokeHue IUIockocTH u mpsmoit B R, [{ummHmprdeckne
MOBEPXHOCTU. AJredpanyeckre IOBEPXHOCTH BTOPOrO TMOPSAKA, MX KaHOHHYECKHE
YpaBHEHUs, yCTaHOBJIEHHE (opM MeToAoM cedueHHid. OOliee ypaBHEHHE IMOBEPXHOCTHU

BTOPOI'O IIOPAAKA.

4.2 TemaTH4eCKUil IJIAH NPAKTHYECKUX 3aAHATUH

. DJIEeMEHTBI BEKTOpHOU anreOpsl. Bexktopsl. [Ipoekius BekTopa Ha OCh.
. CxanspHoe, BEKTOPHOE, CMEIIAHHOE IIPOU3BEACHUE BEKTOPOB, TPUIIOKEHUS.

. AHanuTHYeCKas IrcoOMCTpPHA Ha IIJIOCKOCTH. JIMHUK Ha IJIOCKOCTH.

A W N

. I[lonsgpHasg cucrema KOOpPAMHAT, CBSA3b MEXAY IOJNAPHBIMA U JEKAPTOBBIMH
KOOpAUHATaMU TOYKU. JIMHUK U UX ypaBHEHUS,
2

5. YpaBHeHnue okpyxHoctH. lIpsamas B R°, pasnuunbie (popmbl ypaBHEHHs, B3aHMMHOE
PaCIIOJIOKEHHUE ABYX NPAMBIX. PacCTOsIHUE OT TOYKU 10 IIPSAMOM.

6. Jlunuu BTOpOrO TMOpsSiAKA HA IUIOCKOCTH. OIIIUIC, Tumepbosia W mapabona.
Kanonnueckue ypaBHeHus. OOlee ypaBHEHHME KPHUBBIX BTOPOro TOpsAIKAa Ha
IIJIOCKOCTH.

/. IlpuBenenue oOLEro ypaBHEHUs! KPUBBIX BTOPOrO MOPSAIKA K KAHOHUYECKOMY BH]TY.

3

8. Ananutuyeckass reoMmeTpusi B mpoctpaHcTBe. Ilmockocts B R, pasmuunbie (hopmbl
YPAaBHEHMsI, B3AUMHOE PACIIOJIOKEHUE JIBYX IIJIOCKOCTEH.

9. [psimast B R®, pasmianbie GopMBI ypaBHEHHS, B3AHMHOE PACIIONOKEHHIE ABYX MPIMBIX.

. 13
B3auMHOe pacnonoxeHue miocKOCTy U npsiMou B R”.
10. Hunuuapudeckue NOBEpXHOCTH. Anredpandecke MOBEpXHOCTH BTOPOTO MOPsAKa, UX
KaHOHUYECKHUE YPABHEHUS, YCTaHOBIEHUE ()OPM METOJIOM CEUEHUH.

11. OOmee ypaBHEHHE TOBEPXHOCTH BTOPOTO TOPSIIKA.



4.3 CamocTtosiTeibHAsA padoTa CTYAeHTOB
DneMeHTHI BeKTOpHOI anreOpsl. Bektopsl. [Ipoekius BekTopa Ha OCh.
. CxansipHO€, BEKTOPHOE, CMEIIAHHOE MPOU3BEAECHUE BEKTOPOB, IPUIOKEHUS.

. AHanuTHYeCKas rcoMCTpHUA Ha IIJIIOCKOCTH. JIMHUK Ha IJIOCKOCTH.

now N e

. I[lonsgpHasg cucrema KOOpPAMHAT, CBSA3b MEXAY IOJNAPHBIMA U JEKAPTOBBIMU
KOOpJMHATaMU TOYKH. JINHNWM 1 UX ypaBHEHU,
2

5. YpaBHenue okpyxkHocTd. [Ipsimas B R, paznuusbie (opMbl ypaBHEHUS, B3aUMHOE
PACIIOJIOKEHUE ABYX NMPAMBIX. PacCTOsIHUE OT TOYKM 10 IPSAMOM.

6. JIuHuu BTOPOro MOpsAKAa Ha IJIOCKOCTU. OIJMIC, runepbosa MU mapadosa.
Kanonnueckue ypaBHeHus. OOmee ypaBHEHHE KPHUBBIX BTOPOro TOpsAIKa Ha
IIJIOCKOCTH.

7. IlpuBeneHue o01IETo0 ypaBHEHNS KPUBBIX BTOPOT0 MOPSAKA K KAHOHUUECKOMY BH]TY.

3

8. Ananutuyeckas reoMmeTpusi B mpoctpaHcTBe. Ilmockocts B R, pasmuunbie (hopmbl

YPaBHEHMs, B3AUMHOE PACIIOJIOKEHUE IBYX IIJIOCKOCTEH.
3

9. [Ipsimas B R°, paznuunbie GopMbl ypaBHEHUS, B3AUMHOE PACIIOJIOKEHUE JIBYX MPSIMbIX.
B3anmHo€e pacnonokeHue mI0CKOCTH U MPSIMOU B R®,

10. Hunusapuyeckre NOBEPXHOCTU. ANredpandyeckie NOBEpXHOCTH BTOPOTo MOPsAKa, UX

KAaHOHUYECKHE YPaBHEHUS, YCTAHOBIIEHHUE (DOPM METOJIOM CEUECHHIA.

11. OOiee ypaBHEHHE MTOBEPXHOCTH BTOPOTO MOPSIKA.

5 OBPA3OBATEJIBHBIE TEXHOJIOI'THU

B coOTBETCTBUM € KOMIIETEHTHOCTHBIM IOJIXOJIOM, BBITYCKHHK By3a JOJDKEH HE
MpOCTO O0JagaTh OMpEACICHHON CyMMON 3HAaHUW, a YMETh IPU MOMOIIM ATUX 3HAHUUN
penaT KOHKPETHBIE 3a/1a4M IPOU3BOJICTBA.

Cormacio  TtpeboBanusim OC HUAY MUOU BO 1o HanpaBieHUIO
nonrotroBku 12.03.03 «IIpubGopoctpoenuey, peanusanuss KOMIIETEHTHOCTHOTO TOIX0Ja
JOJDKHA TMpeaycMaTpuBaTh  MCIOJb30BaHHWE B Yy4yeOHOM  MPOLECCE  aKTUBHBIX U
MHTEPaKTUBHBIX ()OPM MPOBEJACHUS 3aHATUH B COYETAHUM C BHEAYIAUTOPHOW pabOTOM C
1eNbl0 (POPMUPOBAHUS U PaA3BUTHA NMPOGECCHOHAIBHBIX HABBIKOB OOYYaIOIIMXCS.

JIeKIMOHHBIE 3aHATUS TNPOBOAATCS B CHEHUAIM3UPOBAHHOW ayJUTOPHUH C
MPUMEHEHUEM MYJIbTUMEIUHHOTO MPOEKTOpa B BHUAE Y4eOHOW Npe3eHTauuu. Y4yeOHbIe

MaTCpraJibl MPCABABIAIOTCA CTYACHTAM JUJIA O3HAKOMIICHUA W HU3Y4YCHUS, OCHOBHBLIC



MOMEHTBI JIEKIMOHHBIX 3aHATUN KOHCIIEKTUPYIOTCS. OTAEIbHBIE TEMBI IPEIIAratoTCs AJIs

CaMOCTOSITEJIBHOTO U3YUYEHUS C 00S13aTEIBHBIM COCTABICHUEM U KOHTPOJIEM KOHCIIEKTA.
[IpakTueckue 3aHATUS NPOBOAATCS TAKXKE C NPUMEHEHHEM MYJIbTUMEAUNHOTO

MIPOEKTOpa C pa3d0pOM THIIOBBIX PEHIEHW 3ahad C BblAauel y4eOHBIX MaTepHalIOB

CTYJICHTaM.

Tekymuid KOHTPOJIb 3HAHUM CTYACHTOB II0 OTAEIBHBIM pas3iellaM M B LEJIOM IIO

JUCLMILTAHE IPOBOIUTCS B opMe OYyMaKHOTO TECTUPOBAHHS.

6 OHEHOYHBIE CPEACTBA JJISd TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MTPOMEXXYTOYHOMN ATTECTAIIMH IO UTOTAM
OCBOEHUA JUCHUIIVIMHBI 1 YYHEBHO-METOAUYECKOE
OBECIEYEHUE CAMOCTOSATEJIbBHOM PABOTHI CTYJIEHTOB

HepequL OLHCHOYHBLIX CPEACTB, HCIIOJIBL3YEMBIX JIJIA TeKyl]_leﬁ arTrecranmmm

HauMmeHoBaHMe Hpencrapenne
Ko OLEHOHOTO KparTkas xapakrepucTuka OLICHOYHOTI'0
CDeICTBA OLICHOYHOI'0 CPeACTBA cpeacTBa B
Y (ponne
1 cemecTp
KP1 KonTposbHas CpencTBo NMpoBEpKH YMEHUH Komruiext
pabota Ne 1 MIPUMEHSTH ITOJYYECHHBIE 3HAHUA UISI | KOHTPOJIBbHBIX
KourponpHasg elIeHus 3a1a4 OIpEeICICHHOTO 3aJIaHUH 10
KP1
pabota Ne 2 THIIA 10 BCEM pa3jeiiam BapuaHTaM
T1
Tectupoanue Nel .
KoMIu1ekT TeCTOBEIX 3aJaHUN 11O TecToBrIE
T2 azzen 3agaHusd
TectupoBanne No2 pasaery

PacuindpoBka koMneTreHUMI Yepe3 IJIaHUpPyeMble pe3yabTaTbl 00y4eHH s
Cs3p Mexay (popMUpyeMbIMH KOMIIETEHLUUSMH W IJIAHUPYEMBIMHU pe3yJbTaTaMu

0o0yueHHUs MpeJicTaBIeHa B CIASAYIOIIEH TabIuIe:

IIpoexTHpyemble pe3y/ibTaThl OCBOEHMUSI
JTUCHHUILINHBI
Ko U MHAUKATOPLI GopMHUpoOBaHMSI CpencrBa U TEXHOJIOTHH
a KOMIIeTEeHIIU | OLlEHKHU
3uate (3) | Ymers (Y) B“z'];‘)e“’
OIIK-1 3-0OI1K-1 V-OIIK-1 B-OIIK-1 T1,T2, KP1, KP2, D
VK-6 3-YK-6 V-VK-6 B-YK-6 T1,T2, KP1, KP2, D




Jtanbl (OPMHUPOBAHUS KOMIIETEHIM T

Buanbl atTecranuu

Konsl 3HaHus, Texymmii | Arrectanusi | IIpomexy-
Paznea Tembl 3aHATHIT  |[KOMIIETEH-| YMEHHMSI M | KOHTPOJIb pasaeia TOYHAasI
1107071 HaBBIKH - - arrecra-
HeaeJad HeaeId s
1 cemecTp
3-0OI1K-1
3-VK-6
Bexkrtopsl. OIlK-1
Paznen 1 | T'eomerpus Ha YK-6 Y-OIK-1 Ti-4 KP1-9
V-YK-6
MJIOCKOCTH B-OIK-1
B-YK-6
AK3aMEH
AHanuTHdeckas 3-0OI1K-1
reoOMeTpHsl B OIIK-1 3-YK-6
Pasgeg 2 | TPOCTPAHCTEE. VK-6 V-OIlIK-1 | T2-11 NA31-16
A Kpussie u VY-VK-6 N32-18
MTOBEPXHOCTH B-OIlK-1
BTOPOTO MOPSAKA B-YK-6
1.91lIkaja oneHKH 00pa3oBaTENbHBIX J0CTHKEHUI
Makec.
Kox Buna omeHoYHOr0 Kpurepun Bamn 0asI—
cpeacTaa MHUH.
0aJa
BBICTaBJsieTCs  cTyneHty, eciau  90-100% 10
TECTOBBIX BOMTPOCOB BHITIOJIHEHO TIPABUIIHLHO
BBICTaBJISIETCS CTYIeHTY, eciii 80-89% 8
TECTOBBIX 33J1a4 BBIIOJIHEHO MPABUIILHO
-19%
T1 | Tecropoe BBICTABJISIETCS CTyIeHTY, eciii 60-79% 5

TECTOBBIX 3a/1a4 BBIMOJHEHO MPABUIILHO 10-6
IIPY OTBETE CTyAEHTa MeHee, ueM Ha 60%
BOMPOCOB TECTOBOE 3aJJaHNE HE 3aUYUTHIBAETCS U
y CTyZieHTa 00pa3yeTcs 0T, KOTOPbIN JOKEH <6
OBITh 3aKPBIT B TCUCHUE CEMECTpPa WM Ha
3a4E€THOU Henele

3amanue Nel

BbICTaBisgeTcs  crydeHty, eciu  90-100%

10
TECTOBBIX BOIIPOCOB BBITIOJIHECHO IMPABUIIHLHO
BBICTABJIAETCS CTYAEHTY, ecau 80-89%
T2 | TectoBoe y Y, 8
TECTOBBIX 33J1a4 BBITIOJHEHO IMPABHIIBHO
3amanue Ne2 5
BBICTaBJISIETCS CTYNIEHTY, eciii 60-79% 6

TECTOBBIX 3aJ1a4 BBINOJHEHO MPABUIIBHO 10-6
IIpU OTBETE CTy/IeHTa 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 CTYACHTY, €CJIU BCE MATh 3a/1ad
pElIeHbI BEPHO

15

BBICTABJISIETCA CTYACHTY, €CIM YEThIpE 3aJauu
pelIeHbl BEPHO, a pEIICHUE MATON COIAEPKUT
HEJIOYETHI

13

BBICTABIISIETCA CTYJIEHTY, €CIM TpU 3a4auu
pELIEHBI BEPHO, a IPYTUE PEIIEHBI YACTUYHO

11

BBICTABJISIETCS CTYACHTY, €CIM JBE 3aJlayu
pElIeHbI BEPHO

BBICTABJIICTCA CTYACHTY, BO BCCX OCTAJIBHBIX
CclIydasax

<9

15-9

KP2

KonTtponbpHas
paboTa Ne2

BBICTABJIAETCA CTYIEHTY, €CIM Bce 3 3aJauu
pElIeHbl BEPHO

15

BBICTABIISICTCS ~ CTYNIEHTY, €CIH 2 3aJadu
pEIIeHbl BEpHO, a pemIeHne 3 COJCPKUT
HEJIOYETHI

12

BBICTABIIIETCS  CTYACHTY, €CIM 2 3aJauu
pEelIeHbl BEpHO, a ocTraBluecs JH00 He
penieHsl, TM00 coJepKar rpyobie OIIMOKU

BBICTaBIISIETCSL CTYAEHTY, BO BCEX OCTAJIbHBIX
ciyJasix

<9

15-9

DK3aMeH

BBICTABJISIETCA  CTYJIEHTY TIpU  IPABUIBHO
HallMCaHHOM OWJIeTe W MpPH OTBETE Ha BCE
JIOTIOJIHUTENIBHBIE  BOINPOCHI IO  KypCcy C
HE3HAUYUTEIbHBIMU  HETOYHOCTSIMH, KOTOPBIE
CTYJCHT JOJDKEH YCTPAHUTh B Mpoliecce Oecenapl
C TMpemnojaBaTesieM, B paMKax KOTOPOM OH
JEMOHCTPUPYET  yriayOJIeHHOE€  TMOHUMAaHUe
MpEeIMETAa U BIIAJICHUE KJIIOUYEBBIMH 3HAHUSIMU,
YMEHUSAMU WU HABBIKAMH, MPEIYCMOTPEHHBIMU
JTAHHOM JUCIUIIJIMHON

40-50

BBICTABJIETCA  CTYHAEHTY IIpU  IIPABUJIBHO
HalMCaHHOM OwWieTe W MpU OTBETE HAa YacCTh
JOTOJIHUTENIBHBIX ~ BOIIPOCOB IO KypCy ¢
JeMOHCTpauuid 0a30BbIX 3HAHUM, YMEHUW U
HaBBIKOB, IPEAYCMOTPEHHBIX JNAHHOU
JTUCIHUILIMHON

35-39

BBICTABJISIETCS. CTYJIGHTY TPU HaMMCAHHBIX
OTBETax Ha BOMNPOCHl Owiera (JoMmycKaeTcs
COJICp’)KaHME HEKOTOPhIX HETOYHOCTEH) U
JEMOHCTpallui 0a30BBIX 3HAHWM, YMEHUM U
HAaBBIKOB I10 JAHHOUW AUCIUILIINHE

30-34

50-30




CCJIIM CTYACHT HC HalMCall OTBCT XOTHA Obl Ha
OJUH U3 BOIIPOCOB oujleTa MW HE MOXET
OTBCTHUTH Ha JOIIOJTHHUTCIBHBIC
KOMIICTCHTHOCTHO-OPHCHTHUPOBAHHEIC BOITPOCKHI

<30

WroroBast orieHka npeacTapisieT co00i cyMMy 0aiioB, 3apab0TaHHbBIX CTYACHTOM MPU
BBITIOJTHEHUH 33JJaHUM B paMKax TEKYIIEro KOHTPOJIsS, aTTECTALMK Pa3eioB U

MPOMEKYTOYHOM ATTECTALINH :

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 YaCTHYHO, HO MPOOEJbl HE HOCAT CYIIECTBEHHOIO
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, HEKOTOPBIE MPAKTUYECKUE HABBIKU
paboThl HE CHOPMUPOBAHBI, MHOTHE TIPETyCMOTPEHHBIE
porpaMMoii 00ydeHus ydeOHbIe 3a/1aHNs HE BHIIOJIHEHBI,
A1M00 KaueCTBO BBINOJHEHUS HEKOTOPBIX U3 HUX OLIEHEHO
YICIIOM 0aJyIoB, OJM3KUM K MUHUMAJIbHOMY.

60-64 E

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

Bomnpocs! k 3k3aMeny

1. BexTopbl 1 JIMHEWHbIE onepauuu HaJ HUMH. [Ipoekinst BEKTOpa Ha OCh, 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, IIPUIIOKEHUS.

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
(opMbI ypaBHEHHUS, B3AUMHOE PaCIOJIOKEHUE ABYX NPAMbIX. PaccTosiHUE OT TOUKH

110 TPSIMO.

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

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

11.YpaBHeHUs KpUBBIX BTOPOTO MOPAJIKA B MOJISPHBIX KOOPIUHATAX.




3
12. TInockocts B R”, pasnuynbie GopMbl ypaBHEHHUS, B3AUMHOE PACIOJIOKEHUE ABYX
IIJIOCKOCTEHN.
3
13. Ilpsimas B R” , paznuunble popMBbl ypaBHEHNUS, B3AUMHOE PACIIOJI0KEHUE IBYX
MPSMBIX.
. 03
14. BzauMHO€E pacnoioKeHue IIOCKOCTH U IpsiMoi B R™ .
15. [unuHapuyeckue MoBEpXHOCTU. ANredpandyecKue NOBEPXHOCTH BTOPOTO NOPSIKA,
UX KAHOHUYECKHE YPaBHEHHUsI, yCTAHOBICHHE (POPM METOIOM CEUCHUIA.

16. O61iee ypaBHEHHE TOBEPXHOCTH BTOPOTO MOPSIIKA.

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. gaH. — CII6. : Jlans, 2015. — 445 c.
— Pexum poctyma: http://e.lanbook.com/books/element.php?pll_id=58162 - 3BC
«JIanp»

. bexnemuies, /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. JluHeiiHas anrebpa 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-e wuszn., crep. — MockBa: UznarensctBo HOpaiit, 2020. —
233 c. — (Bricmee oopazoBanme). — 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 ByzoB/ WM. X. CaburtoB, A. A. MuxaneB. — 2-¢ u3i., ucnp. u jaomn. — Mocksa:
M3parensctBo IOpaiit, 2020. — 258 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-
534-08941-7.

. [loramos, A.Il. JluneiiHas anrebpa W aHAJIUTHYECKAs TeOMETPHUSA: YUYCOHUK H
npakTukym st By3oB / A. I1. [TortanoB. — MockBa: HUznatensctBo FOpaiir, 2020. —

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

7.2 JIonoJIHUTEJIbHAS JIUTEPATypa

. bponmrreitn, 1.H. CrpaBouHuK Mo MaTeMaTUKe ISl MHXKEHEPOB M yYalllUXCs BTY30B
[DnmekTponnbiii pecypc]: cmpaBounuk / W.H. bponmreiin, K.A. CemenmseB. —
Onektpon. pnan. - CII6. : Jlaws, 2010. - 608 c. - Pexum pgocrymna:
http://e.lanbook.com/books/element.php?pll_id=678 - OBC «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. — 53BC
«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/ U. X. CaburoB, A. A. MuxaneB. — 2-¢ usn., ucnp. U jnon. — Mockaa:
M3parensctBo IOpaiit, 2020. — 258 c. — (Beicumiee o6pazoBanue). — ISBN 978-5-
534-08941-7.

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

npakTukym st By3oB / A. Il. [Tortanos. — MockBa: U3natensctBo FOpaiir, 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.
8. [IpuBaios, W. . Ananutnyeckas reOMETPHS: yueOHHUK TUIs BY30B /

N. N. IlpuBanos. — 40-e wuszn., crep. — Mocksa: UMznarenbctBo HOpaiit, 2020. —
233 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-01262-0.

7.3 Illepuoanyeckue U31aAHUA
1. Bectnuk ToMCKOro rocynapCTBEHHOIO YHHMBEpCHTETa. MaTeMaTuka W MeXaHUKa
[Onektponnbii  pecypc]. — Pexxum moctyma: http://www.iprbookshop.ru/8342.html,
CBOOO/IHBIN. — CTaThsl B UHTEPHETE.
2. Bectauk HoBocnOGupckoro rocy1apcTBEHHOTO YHUBEpCUTETa. MaTemaThKa, MEXaHUKa,
uH(popMaTHKa [DneKTpOHHBIN pecypcl. — Pexum JOCTyIIa:

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

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

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

7.4 NaTepHeT-pecypesbl

1. AnanuTtudeckasi reoMeTpusi [ DNeKTpoHHbIN pecypc]. — Pexxum noctymna:
https://e.lanbook.com/book/167776, cBOOOAHBI. — CTAaThsl B UHTEPHETE.
2. IToropenoB A.B. Ananutnueckas reometpus / [ToropenoB A.B.. — Mocksa, MxeBck :

PerynspHas m xaotnueckas auHaMHuKa, VHCTUTYT KOMIBIOTEPHBIX HCCIIECIOBAHUM,

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

OuOnMoTeuHas cucTremMa IPR BOOKS ; [caiT]. — URL:
http://www.iprbookshop.ru/91909.html  —  Pexxum  noctyma: uisi  aBTOPHU3UD.
I10JIb30BaTEIIEN

8 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUIIJIMHBI

I[J'ISI IMPOBCACHUA y‘lC6HBIX 3aHITUU JEKOUOHHOIO MW CEMHHAPCKOI'0 THIIA,
rpynmnoBbI€ U HHAWBUAYAJIbHBIX KOHCY.HBTaI_II/II\/'I, TCKYHICTO KOHTPOJIA, HpOMe)ICYTOIIHOP’I
aTTCCTall  HUCIIOJIB3YHOTCA y‘—IC6HI)Ie AyJIUTOPUHU, OCHAIICHHBLIC O6OPYI[OBaHI/ICM "

TEXHUYCCKUMU CPCACTBAMHA O6y‘{eHI/I$I.


http://www.iprbookshop.ru/8342.html
http://elibrary.ru/contents.asp?titleid=8524%20%20
http://www.iprbookshop.ru/32515.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 HUSAY MUDU obecnieueH HEOOXOAMMBIM KOMIUIEKTOM JHUIICH3UOHHOTO H
CBOOOJTHO pacCIpOCTPAHIEMOI0 MPOrPaMMHOTO 00eCIIeUEHUS.

CBeneHHs O HaIWYMM OOOPY/IOBAHHBIX YyYEOHBIX KaOWHETOB, OOBEKTOB IS
MPOBEJCHUS MPAKTUUECKUX 3aHATUH MpeacTaBieHbl Ha opuiuansaom caiite TTU HUAY

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



