MUWHUCTEPCTBO HAVKU U BBICIIETO OBPA30OBAHUS POCCUNCKON ®EJEPALINU

OENNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXIEHWE BBICIIETO OBPA3BOBAHU
«HanunoHanbHBIN UCCIEA0BATENbCKUHN A1epHbIA YHUBEpCUTET «MU DN »

TpexropHbIN TeXHOJIOTMYECKUI MHCTUTYT ~
dwnai demepaIbBHOTO TOCYAAaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTe/IbHOTO YUpeXXIeH s BhICIIero o0pa3oBaHys
«HanmonasibHBIN ViccIIeoBaTeIbcKN AnepHbIi yHuBepcuteT «MVIDI»

(TTVI HUSTY MU®DU)

KA®EJIPA
®N3NKO-MATEMATUYECKUX JUCIUILIAH

YTBEPXJIAIO

Hupexrop TTU HUAY MUOU
T.W. Yiutuna

«31»  amrycra 2021 r.

PABOYAS IPOI'PAMMA YUEBHOM JUCHUTLIIUHBI

«AHAJINMTUYECKASA 'EOMETPU S

Hanpaaenue noaroroBku: 15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE OOECTICUeHHE
MaIIMHOCTPOUTEIBHBIX MIPOU3BOACTB

[Mpo¢uiab moaroroBku: TexHONIOTHUSI MAIIMHOCTPOCHUS

KBanudukanus (cTenennb) BoIMYCKHUKA: OaKaniaBp

®opma 00y4YeHUs: OUHAas

TpexropHslii
2021



1 HEJHU U 3AJAYU JUCHUIIIINHBI

Llenpto mnpenojaBaHvs AUCHUMIUIMHBI SIBJISIETCA O3HAKOMJIEHHE CTYJIEHTOB C
0a30BBIMH 3HAHUSIMH TI0 AHATUTUYECKONW TEOMETPUHU, BBIPAOOTKA JIOTHIECKOTO MBIIIJICHUS
U BBIYUCIIMTENIbHBIX HaBBIKOB. B pesynbrare m3ydeHus Kypca CTYACHTHI JIOJDKHBI 3HATh:
OCHOBBI BEKTOPHOH anreOpbl, NpsIMOM Ha IJIOCKOCTM W B MPOCTPAHCTBE, JIMHUM U
MMOBEPXHOCTHU BTOPOTO MOPSIIKA.

JucuuninHa « AHanuTudeckas TeoMeTpus» o0ecreurnBaeT npuoopeTeHrue 3HaHu 1
YMEHH B COOTBETCTBUHM C TOCYJApPCTBEHHBIM OOpa30BATEIIbHBIM  CTAHAAPTOM,
colleiicTByeT (yHIaMeHTanu3aluu 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 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 Pa0OThl 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
HCCJIEIOBAaHHUIO PEAbHBIX MPOIIECCOB U PEIICHUIO MPO(hecCHOHANBHBIX 3a/1a4, Pa3BUTHE Y
CTYyJICHTOB  CIOCOOHOCTM K  TBOPYECKOMY  MBIIUICHHIO, BBIpAaOOTKA  yMEHUS
CaMOCTOSTEIIbHO PAaCHIMpPITh MaTeMAaTHUYCCKUE 3HAHUS WM IPOBOJUTH MaTEMaTHUYCCKUN
aHaIN3 UHKEHEPHBIX 3a71a4.

2 MECTO JUCIHUIIJIMHBI B CTPYKTYPE OOII BO

JucuuminHa «Ananutryeckas reometpus» (b1.6.5) oTHOocuTcss k 0a30BoM yacTh
pabouero yudeOHOTo IiaHa 1o HampaBieHuto moaroToBku 15.03.05 «KoucTpykTopcko-
TEXHOJIOTHYECKOE OO0ECIeUeHNE MAaIIMHOCTPOUTEIBHBIX IMPOU3BOJCTBY. basupyercs Ha

3HAHMSX MKOJIHLHOTO 6a30BOT0 Kypca MareMatuku. Mzydaercs B 1 cemectpe.



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

3.1 O0mekyJbTypHbIe U PO eccCHOHAIbHbIC KOMIIETEHIIUN

W3yyenne  OUCHUIUIMHBI  «AHQJIWTHYECKAsT TEOMETpUS»  HAIPaBIE€HO  Ha
(OpMHUPOBAHUE Y CTYAECHTOB CIEAYIOINX KOMIIETEHIUH:
yHuBepcajabHbIX (YK):
— Cnoco0eH OCyIIECTBIATh TOUCK, KPUTUYECKUH aHalIW3 W CHUHTE3 HH(OpMaIuH,
MPUMEHSTHh CUCTEMHBIN TIOJIXO/] JIJIsl PEIICHHMS TOCTaBIeHHbIX 3a1au (YK-1);
— CnocobeH ynpaBisiTh CBOUM BPEMEHEM, BBICTPAMBATh U PEATU30BBIBATH TPACKTOPHIO
caMOpa3BUTHS Ha OCHOBE MPUHIIMIIOB 00pa3oBaHus B TeueHue Beeit xu3nu (YK-6);
YHHBepcaIbHbIX ecTecTBeHHO-HaYYHbIX (YKE):
— Cnioco6eH ucnonb30BaTh 3HAHUSI €CTECTBEHHOHAYUHBIX JUCIUILINH, IPUMEHSATH METObI
MaTeMaTUYECKOr0 aHaau3a U MOJEIMPOBAHUSA, TEOPETUUYECKOIO U DKCIIEPUMEHTAIBHOTO

WCCIICIOBaHMS B MOCTaBICHHBIX 3a1auax (YKE-1).

3.2 Ilepevyennb pe3yabTaToOB 00pa30BaHus, popMUPYEMBbIX JUCHUILINHOM,

C YKa3aHUEM YPOBHSA UX OCBOCHMS

B pe3ynbTaTe 0CBOCHHUS TUCUHUIIIIMHBI 00yYaroUiCs TOKEH:
3HATh:

— MeTOAWKUH cOopa u o00paboTku uWHGOPMAINK; aKTyaldbHbIE POCCHUHCKHE W
3apyOexKHbIE UCTOYHUKHU UH(popManuu B chepe npodhecCHOHATBHON eI TEIbHOCTH; METO/T
CHUCTEMHOTO aHaJIN3a;

— OCHOBHBIE TIpHeMbl 3(P(HEKTUBHOTO YIPABICHUS COOCTBEHHBIM BpPEMEHEM;
OCHOBHBIE METOJIMKA CAMOKOHTPOJISI, CAMOPA3BUTHS U CaMOOOpa30BaHUs Ha MPOTHKEHUU
BCEH JKU3HU,

— OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIHIUIAH, METOABl MaTeMaTHYECKOTO
aHaIM3a U MOJICTUPOBAHMS, TEOPETUUECKOTO U SKCIEPUMEHTAIBHOTO HUCCIICIOBAHUS;
yMeTh:

— MPUMEHATh METOAMKU TOHCKa, cOopa U 00pabOoTKU MH(MOPMAIMHU; OCYIIECTBIATh

KPUTUYECKUI aHATIN3 U CUHTE3 HH(POPMAIIUH, TTOTYIYEHHON U3 pa3HBIX HCTOYHUKOB,



— 3(pPeKTUBHO MIAHUPOBATH U KOHTPOJIUPOBATH COOCTBEHHOE BPEMsI; HCIIOIb30BATh

MCTOAbI CAMOPETYJIIAIUN, CaMOPAa3BUTHUSA U CaMOO6y‘ICHI/I}I;

— HCIIOJIB30BaThb

MAaTEMAaTHYCCKHEC

METOObI B

TEXHUYCCKHUX  IPUIIOKCHUAX,

pacCUuTbIBATL OCHOBHBIC YHCIIOBBIC XAPAKTCPUCTUKU CJ'Iy‘—I&fIHLIX BCJIMYMWH, PpCIIaTb

OCHOBHBIC 3a/1a4H MaTEMaTHYECKOM CTAaTHUCTHUKH, pCIIaTh TUIIOBBIC PACYCTHHIC 3a/1a4H,

BJIAJd€Th.

— METOJaMHu TIOHCKa, cOopa U 00pabOTKH, KPUTHYECKOTO aHaliu3a M CHHTE3a

I/IH(bOpMaHI/II/I; MCTOHHKOﬁ CHUCTCMHOI'O ImoaXxoAa I pCIICHHUs IIOCTABJICHHBIX 3a/1a4,

— METrogaMu

YIPaBJICHUS

COOCTBEHHBIM

BPCMCHCM;, TCXHOJIOTHUAMUA

HpHO6pGT€HI/I$I. HCIIOIL30BAHNS M OOHOBJICHUS COLMO-KYIIbTYPHBIX U HpO(l)eCCI/IOHaJIBHI)IX

3HaHHﬁ, YMCHHﬁ, N HABBIKOB; MCTOAJUKAMH CAMOPA3BHUTUA U CaMOO6p3.30BaHI/I}I B TCUCHHC

BCEM KU3HU,

— MCTOAaMHM MATCMATHYCCKOI'O aHallu3da W MOIACIIUPOBAHUA; MCETOAdAMHU PCHICHUA

3a/1a4 aHaJIu3a M pacyeTa XapaKTepUCTUK (PU3MUECKUX CHUCTEM, OCHOBHBIMHU MpHUEMaMU

00paboTKH

9KCIICPUMCHTAJIbHBIX  OdHHBIX,

MIPOTPaMMHBIMU MPOAYKTaMHU.

MErogaMu pa6OTBI C MpHUKIAAHBIMHA

3.3 BocnurarejbHas padora

Hanpasiienune/ Co3nanmue ycJioBuii, Hcnosb30BaHHe BOCIIUTATEIBHOIO MOTEHIHAJIA
e olecreynBalO KX Y4eOHBIX 1M CIHMILIMH

EctrecTBeHHOHay4HbIH M 001enIpodecCHOHAIBLHBII MOLYJ/IH
IMpodeccuonansnoe | - bopMUpoBaHUE 1.Mcnionib30BaHKEe BOCIUTATEIBHOIO TOTEHIINAA
U TPyAOBOE rJ1yOOKOTr0 MOHUMaHUs JUCLUIIINH €CTECTBEHHOHAYYHOTO U
BOCIIUTAaHHE COLIMAJIBHOU POJIU o01menpoheccuOHaTbHOTO MOYJIS JUIS:

npodeccuu, MO3UTUBHOU
Y aKTUBHOM YCTaHOBKH Ha
LIEHHOCTH U30paHHOI
CIEeLUAIbHOCTH,
OTBETCTBEHHOTO
OTHOIIECHHUS K
npogecCuoHaNTbHON
NeSTeNbHOCTH, TPYILY
(B14)

- (hopmupoOBaHUS TTO3UTHBHOTO OTHOIICHUS K
npodeccuu nHxXeHepa (KOHCTPYKTOpa, TEXHOIIOra),
TTOHVMAHHUS €€ COIUATBHON 3HAYMMOCTH M POJIH B
o0IiecTBe, CTpeMIICHUS CIIEZI0BaTh HOpMaM
npodeccHOHATEHOM ITHKH TTOCPEACTBOM
KOHTEKCTHOTO 00Y4YEHHUS, PeIIeHUs] IPAKTHKO-
OPUEHTUPOBAHHBIX CHTYAIIMOHHBIX 3a]1ad.

- opmMupoBaHUs yCTOMUMBOTO HHTEpPECa K
npo¢eCCUOHANTBHON AeATETHFHOCTH, CIIOCOOHOCTH
KPUTHUYECKH, CAMOCTOSITEIbHO MBICIIHUTD,
MMOHUMATh 3HAYMMOCTH MPodeccruu mocpeICTBOM
OCO3HAHHOTO BBIOOpA TEMATUKH MPOECKTOB,
BBIITOJIHEHUS IIPOEKTOB C MOCIEAYOIIEN
MyOJIMYHON Mpe3eHTaluell pe3ynbTaToB, B TOM
Yuciie 000CHOBAHUEM MX COIUATBHOM H
MPaKTUYECKOU 3HAYNMOCTH;

- (opMHUpPOBAHUS HABBIKOB KOMaHHOUW pabOTHI, B
TOM YHUCIIE PeaTu3allii Pa3InYHbIX MPOCKTHHIX
pouieit (muaep, UCTIOTHUTENb, aHATUTHK U TIP.)




MOCPEICTBOM BBITTOJIHEHUS] COBMECTHBIX MTPOEKTOB.
2 .Mcronp30Banne BOCIIUTATEILHOTO TTOTCHITHATIA
JUCLUIUINH "DKOHOMHUKA U yIIpaBJICHHUE
npou3BocTBOM ", "MIHHOBaIIMOHHAS SKOHOMHUKA U
TEXHOJIOTMYECKOE MPEAITPUHUMATEIBCTBO'
"[IpaBoBenenue" nis:

- (opmupoBaHUS HABBIKOB CHCTEMHOTO BHJICHUS
pPOJIM ¥ 3HAYMMOCTH BBIOPAaHHOM MTPOQECCuu B
COIIMAIbHO-3KOHOMUYECKUX OTHOILIECHUAX Yepe3
KOHTEKCTHOE 00y4YeHHUe

- (hopmupoBanue
TICUXOJIOTUYECKOM
TOTOBHOCTH K
npodeCCHOHATLHON
JESTEeIbHOCTH IO
n30panHo# podeccun
(B15)

Hcnonp3oBaHne BOCIUTATEIBHOTO MOTEHIIHAA
JTMCIUTUIAH 00IIenpopecCnOHaIbHOTO MOIYJIIS
TS

- (hopMUpOBaHHS YCTOMYUBOTO HHTEPECA K
poeCCUOHATTBHOM IeATEIbHOCTH, TOTPEOHOCTH B
JOCTIDKEHUH pe3yiibTaTta, IOHMMAaHUS
(GyHKIMOHATBHBIX 00s3aHHOCTEH M 3a71a4
U30paHHOH MPO(ECCUOHAITBHOM NEeSITeTbHOCTH,
YyBCTBa MpOo(eccroHaIbHON OTBETCTBEHHOCTH
4epe3 BBIMOJHEHHE YYEOHBIX, B TOM YHCIIC
NPaKTUYECKHUX 3a/IaHUH, TPEOYIOMIHUX CTPOrOro
COOJIIOICHMSI TTPABHJI TEXHUKH OE30MACHOCTH U
MHCTPYKIIUH 110 paboTe ¢ 000pyI0BaHHUEM B
paMKax JIabopaToOpHOro MPaKTUKYMA.

HuTeiekTyanbHoe
BOCIIMTAHHE

- popmupoBanue
KYJIBTYPBl YMCTBEHHOTO
tpyna (B11)

Hcnonp30BaHne BOCIMTATEIFHOTO MOTEHIHANA
AUCHUIUIMH T'YMaHUTapHOIo,
€CTECTBEHHOHAY4YHOT0, 00111enp0o(heCCHOHATIBLHOTO
¥ TPOeCCUOHATBHOTO MOTYJIS IS
(hopMHUpPOBaHUS KYJIBTYphl YMCTBEHHOTO TPY/a
IIOCPE/ICTBOM BOBJICYEHUS CTYACHTOB B ydeOHBIC
HICCIIEZIOBATENbCKUE 3a/1aHNS, KypCOBBIC PaOOTHI U

Ap.

4 COOJEPKAHUE U CTPYKTYPA JUCIHHUIIJINHBI

OO6m1as TpyI0€MKOCTh JUCIUTIIMHBI COCTABIIACT 3 3a4eTHbIC eauHMIlLI, 108 yacos.

Bunbr yueGHoi
JeSATeIbHOCTH, BKIIIOYAs Texymmii
CaMOCTOSITENIbHYIO paboTy KOHTPOJIb ArtrecTtanys M
aKc.
Ne = CTYJIEHTOB U yCIeBaeMOCT paznena
Pasnen g OaJut 3a
n/m . 2 TPYI0EMKOCTH (B Yacax) u (Henens,
yaeOHOU paszen
- (Hemens, dbopma)
JOACIATLINHBI . A T H o
S5 g5 55| 865 dopma)
5 8g 5gl 2%
= =8 = al U~
Cemectp 1
1 Pazpen 1 1-9 13 | - 14 9 T1-4,10 | KP1-9,15 25




2 | Pazmen2 | 10-18 131 - | 14 9 T2 -14,10 | KP2-18, 15 25
Hroro 26 | - | 28 | 18 20 30 50
DK3amMeH 36 50
Htoro 3a cemectp 100

T- TecToBo€ 3a1aHne
KP- kouTponbHas pabota
N/13- vHaOuBHlyaIbHOE JJOMAIIIHEE 3a/1aHHE

4.1 Conep:xanue JeKuni

Pa3zgen 1

BexkToprl. [ 'eoMeTpus Ha INIOCKOCTH

Bekropsl. OcHOBHbIE TTOHATHS. JIMHEHHbBIE onepanny HaJl BeKTopaMmu. [Ipoekuns Bekropa
Ha ocb. OpTOHOPMHUpOBaHHbIE O0a3UChl, UX OCOOEHHOCTH. Hampapiswone KOCHUHYCHI
BEKTOpA. J[eKapTOBBI KOOPAMHATHI BEKTOPOB U TOYEK. CKaIsIpHOE NPOU3BEICHNE BEKTOPOB,
€r0 OCHOBHBIE CBOWCTBA, KOOPAWHATHOE BBIPAKEHUE. DBekTOopHOE U CMeElIaHHOE
MMPOU3BEJCHUE BEKTOPOB, WX OCHOBHBIC CBOMCTBA M T€OMETPUYECKHUN CMBICI. Y CIIOBUA
OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTU BEKTOPOB. JleKapTOBBI CHUCTEMBI
KOOpAWHAT Ha TJIOCKOCTH M B mpocTtpaHcTBe. [lepexoa OoT OgHOM CHUCTEMBI KOOPAMHAT K
IpYroi: MEpeHOC Hayajaa KOOpPAWHAT, MOBOpPOT ocei. [losspHble, HWIMHIpUYECKHE U
chepuueckue KoopauHaThl JIMHEHHBIE MpocTpaHCcTBa. JIMHEHHAS 3aBUCUMOCTH CHUCTEMBI
BEKTOPOB. PaszMepHOCTh M 0a3uc JIMHEHHOTO MPOCTPAHCTBA. AHAIUTHUECKAs FeOMETpUs
Ha MWiockocTu. Jluamu Ha mockoctu. [lomsipHas cucTtema KOOpAMHAT, CBSI3b MEXIY
MOJIIPHBIMU Y JI€KaPTOBBIMU KOOpPJAWHATAMHU TOYKH. JIMHUM M UX ypaBHEHHs, YpaBHEHUE
okpyxHocTH. [Ipsmas B R?, paznuuHble (OPMBI YpaBHEHUS, B3aMMHOE PACMOJIOKEHUE
IBYX NpsiMbIX. PaccrosHue ot Toukn 10 npsMoi. [Imockoctes B npoctpancTee. Paznuunbie
dhopmyIibl ypaBHEHHUS TIOCKOCTH. HopManbHOE ypaBHEHUE TIJIOCKOCTH.
Pa3znen 2

Ananutnyeckas I'COMECTPHUA B IIPOCTPAHCTBC. KDI/IBI)IC N TIOBCPXHOCTH BTOPOIO

nopsaaKa

[Ipsimas B mpocTpancTe. Ob1Iee 3aqaHne, KAHOHUYECKOE U TTapaMeTPUUIECKOe YpaBHEHHUS.
[lepexon ot ogHOro cnoco6a 3ananus K Apyromy. OcHoBHBIE 3a1auu Ha Temy «IlmockocTh

U TpsAMas». PacCTOSHHUE OT TOYKHM JO IUIOCKOCTH W MPSAMOW, YIVIbI MEXAY NPSIMBIMU U




IJIOCKOCTSAAMH, ITPOEKIMM TOYKH Ha IUIOCKOCTh M MNPAMYIO, YCIOBHE NEPECEUYEHUS ABYX
OpsAMbIX U T.J1. JIMHUM BTOpPOTro Mopsjaka Ha MJIOCKOCTU. DIIUIIC, runepbosa u napadoa.
Kanonnueckue ypaBHeHus. OOlee ypaBHEHUE KPUBBIX BTOPOIO MOpsIKa Ha IIOCKOCTH.
[IpuBeneHue oOHIEr0 ypaBHEHHsS KPUBBIX BTOPOrO MOPSAKAa K KAaHOHUYECKOMY BHIY.
IIpsimMas ¥ IIIOCKOCTH B IPOCTPAHCTBE. Y PaBHEHUE IUNIOCKOCTH U IIPSIMOM B IIPOCTPAHCTBE.
Yros Mexay IIIOCKOCTAMU. YTOJI MEXAY NPSIMBIMA. YTOJ MEXKIY NMPAMOU U INIOCKOCTBIO.
KpuBble BTOpOro mnopsaka: 3jumMIC, runepdosa, mnapabosa. IloBepXHOCTH BTOPOTO
nopsiaka. ITmockocts B R®, pasnuuansie popMbI ypaBHEHNS, B3ANMHOE PACIIONOKEHHE JBYX
mockocren. [Ipsimas B R®, pasiuuHbie POPMBI YpaBHEHHUS, B3AUMHOE PACIIONIOKEHHUE JIBYX
MpsAMBIX. B3auMHOE pacrojiokeHWe IUIOCKOCTH u mpamoii B RP. I{ummamprudeckne
IOBEPXHOCTH. AJNredpanyeckue IOBEPXHOCTH BTOPOrO MOPSAAKA, HUX KAHOHUYECKUE
YpaBHEHUS, YCTAaHOBIEHHE (POopM MeToAoM ceueHuidl. OOlee ypaBHEHHE MOBEPXHOCTH

BTOPOTO MOPSIAKA.

4.2 TemaTH4eCKHUil JIAH NPAKTHYECKUX 3aAHATUH
. DnemMeHTbl BeKTOpHOI anreOpsl. Bekropsl. [Ipoekius BekTopa Ha OCh.
. CkarsipHOE, BEKTOPHOE, CMEIIAHHOE NPOU3BEICHUE BEKTOPOB, IPUIIOKEHHUS.

. AHanuTHYeCKas IrcoOMCTpPHUA Ha IIIIOCKOCTH. JIMHUY Ha IJIOCKOCTH.

A W DN -

. I[lonsgpHasg cucrema KOOpPAMHAT, CBSA3b MEXAY TMOJNAPHBIMA U JEKAPTOBBIMH
KOOpJAMHATaMU TOYKH. JIMHNK 1 UX ypaBHEHU,
2

5. YpaBHenue okpyxHoctH. [Ipsmas B R°, pasnuunbie Gopmbl ypaBHEHHs, B3aHMHOE
PACIIOJIOKEHUE ABYX NMPAMBIX. PACCTOSIHUE OT TOUKH 10 MTPSAMOM.

6. Jlunuu BTOpOrO TMOpsSAKA HA IUIOCKOCTH. OIIIUIC, Tumepboina W mapaborna.
Kanonnueckue ypaBHeHus. OOlee ypaBHEHHE KPHUBBIX BTOPOro TOpsAIKa Ha
IJIOCKOCTH.

7. IlpuBeneHue o01Iero0 ypaBHEHHsI KPUBBIX BTOPOTO MOPSAKAa K KAHOHUUYECKOMY BH]TY.

3

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

YpPaBHEHMS, B3aUMHOE PACIIOIOKEHHUE ABYX INIOCKOCTEM.
3

9. [Ipsimas B R°, paznuunbie GopMbl ypaBHEHHS, B3AUMHOE PACIIOJIOKEHUE JIBYX MPSIMBIX.
B3auMHOe pacnosoxeHue IIOCKOCTH U NPSIMOU B R®,

10. Hununapuyeckre NOBEpXHOCTH. Anredpandeckie MOBEpXHOCTH BTOPOTO MOPsAKa, UX

KaHOHUYECKHUE YPABHEHUS, YCTaHOBJIEHUE ()OPM METOJIOM CEUEHUH.

11. OOmee ypaBHEHHE MTOBEPXHOCTH BTOPOTO MOPSIKA.



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

.IlonsipHast cucreMa KOOpPJAMHAT, CBSI3b MEXKIAY MOJSIPHBIMA M J€KapTOBBIMHU
KOOpAMHATaMU TOYKU. JINHUK U X ypaBHEHUS,
5 2
. YpaBHeHue okpyxkHoctu. [Ipsimas B R, paznuunbie (opMbl ypaBHEHUS, B3aUMHOE
pPacnoJIOKEHHUE IBYX HPSIMBIX. PacCTOSIHME OT TOUKH 10 MPSIMOM.

6. JIuHuu BTOPOro MOpsAKAa Ha IJIOCKOCTU. OIJMIC, runepbosa MU mapadosa.
Kanonnueckue ypaBHeHus. OOmiee ypaBHEHHE KPUBBIX BTOPOro TNOpsAIKa Ha
IJIOCKOCTH.

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

8. A ’

. AHanmuTnyeckas reomeTpusi B mpoctpaHcTBe. [lmockocts B R, pasnuunbie (hopmbl
YPaBHEHUS, B3AMMHOE PACIIOJIOKEHHE JIBYX INIOCKOCTEH.
3

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

10. Hunusapuyeckue NOBEpXHOCTU. Aredpandeckie NOBEPXHOCTH BTOPOro MOpsAKa, UX

KAaHOHUYECKHE YPaBHEHUS, YCTAHOBIIEHHUE (DOPM METOJIOM CEUECHHIA.

11. OOiee ypaBHEHHE MTOBEPXHOCTH BTOPOTO MOPSIKA.

5 OBPA3OBATEJIBHBIE TEXHOJIOI'THU

B cooTBeTcTBMM ¢ KOMIIETEHTHOCTHBIM IOJIXOJOM, BBIIYCKHUK By3a JOJDKEH HE

MpOCTO O0JagaTh OMpEACICHHON CyMMON 3HAaHUW, a YMETh IPU MOMOIIM ATUX 3HAHUUN
pelIaTh KOHKPETHBIE 3aJ1a41 POU3BOJICTBA.
Cornacno tpedoBanusm OC HUAY MUDU BO no nanpasnenuto noarotosku 15.03.05
«KOHCTPYKTOPCKO-TEXHOIOTUYECKOE oOecrieueHue MaIlIMHOCTPOUTEIBHBIX
MIPOM3BOJICTBY, peaIn3alMsl KOMIIETEHTHOCTHOIO MOAXOJa JOJDKHA MpeaycMaTpuBaTh
MCIIOJIb30BAaHUE B y4eOHOM MpOIECCe AaKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEICHUS
3aHATUI B COYETAaHMUM C BHEAYAUTOPHOM paboTOi ¢ 1enblo (HOpMUPOBAHUS U
pa3BUTHS MPO(HEeCCUOHATBHBIX HABBIKOB OOYYAIOITHXCS.

JlekiimoHHBIE 3aHATHS TPOBOIATCS B CHEUUAIW3UPOBAHHOM ayIUTOPUU C
MPUMEHEHUEM MYJIbTUMEIUNHOTO MPOEKTOpa B BHUAC y4eOHOW Mpe3eHTaluu. Y4eOHbIe

MaTCpHrajibl MPCABABIAIOTCA CTYACHTAM [JIA O3HAKOMIICHHWA MW H3YUYCHHSA, OCHOBHLIC



MOMEHTBI JIEKIMOHHBIX 3aHATUN KOHCIIEKTUPYIOTCS. OTAEIbHBIE TEMBI IPEIIAratoTCs AJIs

CaMOCTOSITEJIBHOTO U3YUYEHUS C 00S13aTEIbHBIM COCTABICHUEM U KOHTPOJIEM KOHCIIEKTA.
[IpakTrueckne 3aHATUS NPOBOAATCS TAKXKE C NMPUMEHEHHEM MYJIbTUMEIUNHOTO

MIPOEKTOpa C pa3d0pOM THIIOBBIX PEHIEHW 3ahad C BblAauel y4eOHBIX MaTepHalIOB

CTYJICHTaM.

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

JTUCIMILTAHE POBOIUTCS B (hopMe OYMaKHOTO TECTHPOBAHUSI.

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

Hepequb OLCHOYHBIX CPEACTB, HCITOJIB3YEMBIX 1JIs TeKymeii arTrecranmmn

IIpencrasienue
HaumenoBanue
Kparkas xapakrepucTuka OLICHOYHOI' 0
Kon OLICHOYHOT'0
OLICHOYHOI'0 CPeACTBAa cpeacTBa B
cpeacTsa
donzae
1 cemecTp
Cpenctso OPOBEPKU MEHUU
KP1, pel PoBep y Komriekt
KonTposnbHbie MIPUMEHATH TOJIYYEHHBIC 3HAHUS JJIA
KP2 KOHTPOJIBHBIX
paboTHI pelleHus 3a/a4 OIpPEICICHHOTO THIIa sananmi
110 BCEM pazjenam
T1 N
Kommiekt TecToBRIX 3amaHuii 1o | TeCTOBEIE
T2 | TectupoBanue
pazneny 3a[aHusA

PacuindpoBka koMnereHUMH Yepe3 IVIaHUPYyeMble pe3yabTaTbl 00y4eHHs
CBsi3p Mexay (HOPMHUPYEMBIMU KOMIIETEHIUSIMU M IUIAHUPYEMBIMH pe3yJibTaTaMu

0o0yueHUs MpeJICTaBjICHa B CIAEAYIONIEH TabIuIe:

IIpoexTHpyemble pe3y/ibTAThl OCBOEHUS
JTUCIHHUILINHBI
Ko U MHIAMKATOPHI (JopMUPOBAHUSA CpeacTBa U TeXHOJIOTHH
a KOMIIEeTEeHIIU I OLleHKHU

3uats 3) | Ymers (V) B“z'];‘)e“’
VK-1 3-VK-1 V-VK-1 B-YK-1 T1, T2, KP1, KP2, D
VK-6 3-YK-6 V-VK-6 B-YK-1 T1, T2, KP1, KP2, O
VKE-1 3-VKE-1 V-VKE-1 B-YKE-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 HABBIKHU b — - arrecra-
Henest HeaeJas 11078
1 cemectp
3-VK-1
3-YK-6
3-YKE-1
Bexkrtopsl. VYK-1 V-VK-1 T1-4
Paznen 1 |['eomerpuss  Ha YK-6 V-YK-6 KP1-9
IUIOCKOCTH VKE-1 V-VKE-1
B-YK-1
B-YK-6
B-YKE-1
VK1 JK3aMCH
AHanuTtnyeckas 3-YK-6
reoMeTpust B 3-YKE-1
VK-1 V-VK-1
MIPOCTPAHCTBE. T2-11 | WUJ31-16
Paznen 2 Kpupbie " YK-6 V-VK-6 VI/132-18
VKE-1 V-VKE-1
MTOBEPXHOCTH B-VK-1
BTOPOTIO MOPsIAKA B-VK-6
B-YKE-1
Ikana oneHkH 00pa3oBaTeJIbHbIX J0CTUKEHUI
Makc.
Kon Bnﬂc([))I;;lc{;)::oro Kputepun Bann 6::23_
0ayn
BhICTaBJsieTcs:  cTyaeHty, ecian  90-100% 10
TECTOBBIX BOITPOCOB BBIMOJIHEHO MTPABUILHO
BBICTaBJISIETCS CTYIeHTY, eciii 80-89% 8
TECTOBBIX 3aJ1a4 BBIMOJHEHO MTPABUILHO
T1 | Tectosoe BBICTABJISICTCS CTyIeHTY, eciii 60-79% 5
sanare Nel TECTOBBIX 3a/1a4 BHITIOJHEHO MPABUIIHHO 10-6
IIPU OTBETE CTyAEeHTa MeHee, ueM Ha 60%
BOITPOCOB TECTOBOE 3aJIaHKE HE 3aUUTHIBACTCS U
y CTyJIeHTa 00pa3yeTcsl 10T, KOTOPBIN JOJIKEH <6
OBITH 3aKPHIT B TCUCHHE CEMECTpa WJIu Ha
3a4E€THOM HeAele
BbICTaBisgeTCcd  cryAeHry, eciau  90-100% 10
T2 | TecroBoe TECTOBBIX BOIIPOCOB BBIMOJIHEHO MTPABUILHO
3amanue Ne2 | BeIcTaBisieTcst CTyAeHTY, ecnu 80-89% 8
TECTOBBIX 3aJ1a4 BHITIOJIHEHO MPABUIILHO




BBICTABIIAETCS CTYJEHTY, eciiu 60-79%
TECTOBBIX 33/1a4 BBIIOJHEHO MTPABUIBHO

IIpU OTBETE CTyAEeHTa MeHee, ueM Ha 60%
BOIIPOCOB TECTOBOE 3a/IaHHE HE 3aUUTHIBACTCA U
y CTyZieHTa o0pa3yeTcs A0JT, KOTOPbIN J0KEeH
OBITh 3aKPBIT B TEUEHUE CEMECTPA WU Ha
3a4E€THOU HeZele

<6

10-6

KP1

KonTposbHas
pabora Nel

BBICTABJISIETCA CTYJIEHTY, €CIM BCE IATh 3aJa4
pElIeHbI BEPHO

15

BBICTABJISIETCS CTYJICHTY, €CIIM YEThIpE 3aJlauu
pEelIEHbl BEPHO, a PEIICHHE MSATON COACPKUT
HEJ0YETHI

13

BBICTABJIAICTCA CTYACHTY, CCIIM TpHU 3adadu
PCUICHBI BEPHO, a4 APYIUC PCIICHBI YaCTUYIHO

11

BBICTABIIIETCS CTYACHTY, €CIM JBE 3aJauu
pElIeHbl BEPHO

BBICTABJISIETCA CTYACHTY, BO BCEX OCTAJIbHBIX
cIIyqasix

<9

15-9

KP2

KonTtponbpHas
paboTa Ne2

BBICTABJISIETCA CTYJIEHTY, €CIU Bce 3 3a1auu
pEUIEHBI BEPHO

15

BBICTABJIAACTCA CTYACHTY, CCJIINU 2 3ala4 pCUICHBI
BCPHO, 4 pCHICHUC 3 COACPKUT HCAOYUCTEI

12

BBICTABIIICTCS CTYICHTY, €CIIM 2 33/1a4d PEIICHBI
BEPHO, a OCTaBIIMECS MO0 HE peuieHsbl, JMOo
cojiepKat rpyObie OIMOKU

BBICTABJIIETCA CTYIACHTY, BO BCEX OCTAJIbHBIX
CIy4dasix

<9

15-9

DK3aMeH

BBICTABIIIETCA ~ CTYACHTY TPH  IMPABUIBHO
HamvcaHHOM OwieTe U TpU OTBETE Ha BCE
JIOTMOJHUTENIBHBIE ~ BOIMPOCHI O  KypCy C
HE3HAUYUTEIbHBIMU  HETOYHOCTSAMHU, KOTOpBIE
CTYJCHT JIOJKEH YCTPAHUTh B Mpoliecce Oecebl
C TIpernojaBaTesieM, B paMKax KOTOPOM OH
JEMOHCTPUPYET  YIIIyOJICHHOE  IOHMMAaHHUe
MpeaIMeTa M BJIAJCHUE KIOYEBHIMU 3HAHUSIMU,
YMEHUSIMHU W HaBBIKAMH, IPEIYCMOTPEHHBIMU
JTAHHOM JUCIUIIJIMHON

40-50

BBICTABIISICTCA  CTYACHTY IPU  IPABUIBHO
HalMCaHHOM OwieTe W TMpPU OTBETE Ha YaCTh
JOTIOJIHUTENIBHBIX ~ BOMPOCOB MO  KYypCy C
JeMOHCTpaluii 0a30BbIX 3HAHUW, YMEHHH U
HaBBIKOB, MPENYCMOTPEHHBIX JTaHHOU
JTUACIHUILINHON

35-39

BBICTABIISIETCS.  CTYJEHTY TIIpU  HAIMCAHHBIX
OTBETax Ha BOMNPOCHl Ouiera (JOMyCKaeTcs
COJlepKaHUE  HEKOTOPBIX  HETOYHOCTEH) U
JEeMOHCTpallud 0a30BbIX 3HAHWUW, YMEHUH U

30-34

50-30




HaBBIKOB I10 HaHHOﬁ JUCHUITIINHC

CCJIIM CTYACHT HC HalrMcall OTBCT XOT:A Obl Ha
OJIMH U3 BOIIPOCOB Oujera U He MOXKET OTBETHUTH
Ha JOITIOJTHUTCIIBHBIC KOMIICTCHTHOCTHO-
OPUCHTHUPOBAHHBLIC BOIIPOCHI

<30

HToroBas olieHKa MpeICTaBIseT cO00M CyMMy 0aslsioB, 3apab0OTaHHBIX CTYJEHTOM
IPY BBINOJIHEHUH 33JJaHUH B paMKax TEKYIIEro KOHTPOJIS, aTTeCTAlluU Pa3/eioB U

MPOMEKYTOUYHOW ATTECTALINU:

OrieHKa 110 5-0aJUILHOM IIIKaJIe Cymma 6aj11oB Omuenka ECTS
5 — «OTIUYHOY 90-100 A
85-89 B
4 — «XOpo1I10» 75-84 C
70-74
D
3 — «yIIOBIETBOPUTEIHHOY 05-69
60-64 E
2 — «HEYJIOBJIETBOPUTEIHHOY Hwnxe 60 F

PacummdpoBka ypoBHSI 3HaHUM, COOTBETCTBYIOIIETO MOJYYEHHBIM OaljiaM, JaeTcs B

TabnuIe YKa3aHHON HUXKE

Cymma Ounenka | YpoBeHb NPHOOpPETCHHBIX 3HAHUM, YMEHUIl, BJIAJCHUI 110
0aJ1J10B ECTS AMCIUILINHE

“OTIUYHO” - TEOPETUUYECKOE COAEPKAaHUE Kypca OCBOCHO
MOJIHOCTBI0, 0€3 MPO0eIOB, HEOOXOUMBIE MPAKTUIECKUE
HaBBIKU Pa0bOTHI C OCBOEHHBIM MaTepHUalioM CHOPMHUPOBAHBI,
90-100 A BCE MPEyCMOTPEHHBIE MPOTPAMMOI 00yUeHUs yueOHbIE
3a/1aHusl BBITIOJTHEHBI, KAY€CTBO UX

BBIIIOJTHCHUS OIICHEHO YHCJIOM 0ajjIoB, OJIM3KUM K
MaKCHUMAaJIbHOMY.

“OueHb X0polIO' - TEOPETUUECKOE COAEPHKAHUE Kypca
OCBOEHO TOJIHOCTHIO, 0€3 MPoOEIIOB, HEOOXOIUMBIC
NIPAKTHYECKUE HABBIKU pa0OTHI C OCBOCHHBIM MaTEpUAIOM B
85-89 B OCHOBHOM C()OpMUPOBAHBI, BCE MTPEAYCMOTPEHHbBIC
IpOrpaMMoOi 00y4IeHHSI YIeOHBIC 3a/ITaHUS BHIIOJTHCHBI,
Ka4uyeCTBO BBITIOJHEHHUSI OOJIBITUHCTBA U3 HUX OIICHEHO
YUCJIOM O0aJIJIOB, OJIM3KUM K MAaKCHMaJIbHOMY.

“Xopouo" - TEOpeTUYECKOE COAEPKAHUE Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MPOOETIOB, HEKOTOPHIE MPAKTUUECKHE
HABBIKU PAa0O0THI C OCBOEHHBIM MaTepUaioM C(POPMUPOBAHBI
HEJ0CTaTOYHO, BCE MPEAYCMOTPEHHbBIE TPOTrPAMMOi

75-84 C
00yueHUs yudeOHbIe 3aJlaHHsI BBITIOJIHEHBI, KAYECTBO
BBITIOJIHEHUSL HU OJTHOTO M3 HUX HE OLIEHEHO MUHUMAJIbHBIM
YUCJIOM 0aJsIOB, HEKOTOPHIE BUBI 3aIaHUI BBHITIOJTHEHBI C
omuOKamu.

65-74 D “Y 10BIAETBOPUTEIBHO - TEOPETUUECKOE COJIEPKAHUE Kypca

OCBOCHO 4aCTHU4YHO, HO HpO6GHBI HC HOCAT CYHICCTBCHHOI'O




XapakTepa, He0OX0IMMbIe MMPAKTUYECKUE HABBIKU PAOOTHI C
OCBOCHHBIM MaTE€pPUAJIOM B OCHOBHOM C(HOPMHPOBAHBI,
OOJBIIMHCTBO MPEYCMOTPEHHBIX TPOTrPaMMOit 00yUeHus
y4eOHBIX 3a/IaHUI BBIMOJIHEHO, HEKOTOPHIE U3 BBITTOJIHEHHBIX
3a1aHUM, BO3MOKHO,

coJiepKaT OITHOKH.

“ITocpeICTBEHHO” - TEOPETUUECKOE COAEPKaHUE Kypca
OCBOEHO YaCTHYHO, HEKOTOPBIE MPAKTUIECKIE HABBIKH
paboThl HE CHOPMUPOBAHBI, MHOTHE TIPETyCMOTPEHHBIE
porpaMmoit o0ydeHus: yueOHbI€ 3aJaHUS HE BHIMIOJHEHBI,
1100 Ka4eCTBO BBIMOJIHEHUS HEKOTOPBIX M3 HUX OLIEHEHO
YICIIOM 0aJyIoB, OJM3KUM K MUHUMAJIbHOMY.

60-64 E

“HeynoBiaeTBOPUTEILHO" - OUEHB Clla0ble 3HAHMS,
Huxe 60 F HEJ0CTaTOYHbIE /ISl TOHUMAaHUS Kypca, UMeeTcs 00JIbIoe
KOJIMYECTBO OCHOBHBIX OIIMOOK U HEJOYETOB.

Bomnpocs! k 3k3aMeny

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

1o 6a3ucy.
3. JluHeliHble onepannu HajJ BEKTOpamMH B kKoopauHaTHoU (opme. IIpeobpazoBanue
[IepeHoca.
CkansipHOE IPOU3BENCHUE BEKTOPOB, MPUIIOKEHUS.
BektopHoe npousBeieHre BEKTOPOB, IPUIIOKEHUS.

CMmellaHHOe TPOU3BEACHHE BEKTOPOB, FTEOMETPUUECKUN CMBICI, TPUITOKEHUS.

N o g &

[TonspHas cucrema KOOpAUHAT, CBA3b MEKY TOJISIPHBIMU U IEKAPTOBBIMU
KOOPAUHATAMH TOYKH.

8. JIuHuu m X ypaBHEHUs, ypaBHEHUE OKpYKHOCTH. [Ipsimast B R?, pa3IuyHbIe
(opMBbI ypaBHEHHUS, B3AUMHOE PACIOJIOKEHUE IBYX MPSAMBIX. PaccTosiHuEe OT TOUKU

JI0 TIPSIMOM.

9. JluHUM BTOPOTO MOPAJIKA HA TUIOCKOCTH. DJUTUIIC, TUIIepOoia 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

BU]LY.




11.YpaBHeHUs1 KpUBBIX BTOPOTO NOPsAJIKA B MOJISPHBIX KOOPANHATAX.
3
12. TInockocts B R”, pasnuunsle (OpMbI ypaBHEHHUS, B3aUMHOE PaCIIOJIOKEHUE ABYX
IIJIOCKOCTEHN.
3
13. Tlpsimas B R” , paznuunbie popMbl ypaBHEHUS, B3AUMHOE PACIIOJI0KEHHUE IBYX
PSMBIX.
L 53
14. B3auMHO€ pacrono)eHue IIOCKOCTH U psiMoii B R™ .
15. [unuHapuyeckrue MoBEpXHOCTU. ANredpandyecKue NOBEPXHOCTH BTOPOTO NOPSIKA,
X KAHOHUYECKHE YPaBHEHHUS, yCTAHOBJIEHHUE (DOPM METO/IOM CEUEHUII.

16. OOmiee ypaBHEHHE MOBEPXHOCTH BTOPOTO MOPSAKA.

7 YAEBHO-METOJINYECKOE U UTHO®POPMALIMOHHOE
OBECIIEYEHME JJUCIUITJINHBI

7.1 OcHOBHas1 JiUTEpaTypa

. bexnemumen, JI.B. Kypc aHamuTuyeckodl reoMeTpuM M JIMHEHHOW aireOpbl
[DneKkTpoHHBIN pecypc]: yueOHuK. — IaexTpoH. aad. — CII6.: Jlans, 2015. — 445 c.
— Pexum poctyna: http://e.lanbook.com/books/element.php?pll_id=58162 - 3BC
«JIanp»

. beknemuiues, /[.B. Pemenune 3amau u3 Kypca aHaIIUTUYECKOW T€OMETPUU U JIMHENHOU
anreOpbl [DJIEKTPOHHBIM pecypc]: yueOHUK. — DJEeKTpoH. AaH. — M.: duzmaTiur,
2014, — 190 C. — Pexum JIOCTYyTIA:
http://e.lanbook.com/books/element.php?pll_id=59632 - DBC «Jlaub»

.I'eBopksin, II.C.  Beicmias wmaremartuka. JluHeliHas anredpa W aHaIUTHYECKas
reomeTpusi [Onexktponubii  pecypc]/ I'eBopksn II1.C.— DieKTpoH. TEKCTOBBIC
nanaeie.— M.:.  OU3MATJIIUT, 2011.— 205 c— Pexum pgocryna:
http://www.iprbookshop.ru/24671 .— 3BC «IPRbooks»

. Unmbun, B.A. Ananutudeckas reoMeTpust [DJICKTPOHHBIM pecypc]: YIeOHUK I By30B/

Nnenn B.A., Tlo3ask O.I''— OnekTpoH. TekcroBble aaHHble.— M.: OU3MATIINUT,

2012— 222 c— Pexum poctyma: http://www.iprbookshop.ru/25716 .— D3BC
«IPRbooks»
. [TpuBanos, N. . Ananutuueckas reoMeTpus: y4eOHUK InIE: BY30B /

. W. Tlpusanos. — 40-e uzn., crep. — M: UsmarensctBo Opaiit, 2021. — 233 ¢. —
(Briciee 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. — (Beicmiee o6pazoBanue). — ISBN 978-5-
534-08941-7.

. [loramos, A.Il. JluneitHass anrebpa W aHAJIUTHYECKas TeOMETPHUA: YYEOHUK H
npaktukym g By30oB/ A. Il IloramoB. — M: WMsparensctBo HOpaiit, 2020. —

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

7.2 JlonoJIHUTEJIbHAS JIUTEPATypa

. bponmreitn, U.H. CrnpaBoyHuK Mo MaTeMaTuKe JJIsl MHKEHEPOB M YYaIllUXCS 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 - 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.— MHUHCK:
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. TekcToBbie naHHble.— M.: OU3IMATIIUT,
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 ob6pazoBanue). - ISBN
978-5-16-003273-3

. Caburos, U. X. JluneitHas anreOpa ¥ aHaIUTHYECKas reoMeTpusi: ydeOHoe mocolue
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 By30oB/ A. Il IloramoB. — M: WMsparensctBo 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 TUIs 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
[Dnektponnbiii  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. — Cankr-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: 2J1IeKTpOHHBIN // DIEKTPOHHO-
OuOnmoTeUHas crucTemMa IPR BOOKS: [caitT]. — URL:
http://www.iprbookshop.ru/91909.html  — Pexum goctyma: s aBTOpPHU3MD.

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 HWCIIONB3YIOTCS Yy4eOHBIE ayIWTOPHH, OCHAICHHBIE OOOpPYyIOBaHHEM 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.

TTU HUAY MHUDU obecriedyeH HEOOXOAUMBIM KOMIUIEKTOM JIMIIEH3MOHHOIO M
CBOOOJIHO paclpOoOCTPaHsIEeMOro MPOrpaMMHOI0 00ECIICUCHHUS.

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

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



