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1 HEJHU U 3AJAYU JUCHUIIIINHBI

Llenpto mnpenofaBaHvs AUCHMIUIMHBI SIBJISIETCA O3HAKOMJIEHHE CTYJIEHTOB C
0a30BBIMH 3HAHUSIMU TI0 AHATUTUYECKOW TEOMETPUH, BHIPAOOTKA JIOTHIECKOTO MBIIIJICHUS
U BBIYUCIIMTENIbHBIX HaBBIKOB. B pesynbrare m3ydeHus Kypca CTYACHTHI JIOJDKHBI 3HATh:
OCHOBBI BEKTOPHOH anreOpbl, MpsIMOM HAa IJIOCKOCTHU U B MPOCTPAHCTBE, JUHUU 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

HGHBI-O OCBOCHMU yqeGHoﬁ JUCTUITIIMHBI «AHanmuTH4ecKas IreoMCTpUA» SABJLACTCA
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/IO6peT€HI/I€ 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.J.), 1 COCTABJICHUS HAa MX OCHOBE MAaTEMAaTHUCCKHX
MOJIeNiel peaibHBIX OOBEKTOB Pa3IUYHON MPUPOJIbI, Pa3BUTHE Y CTYACHTOB JIOTUYECKOTO
U QITOPUTMHYECKOTO  MBINIICHUH; TPUMEHEHHE MATEeMAaTHYEeCKHUX 3HAHWHA K
HCCJIEIOBAaHHUIO PEAIbHBIX MPOIIECCOB U PEIICHHUIO MPO(ECCHOHANBHBIX 3a7a4, 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» (b1.5.5) oTHocuTcst k 0a30Boi vacTh
pabouero yyeOHOro miaHa no npoduiato noarotoBku "IIpoekTUpOBaHME U TEXHOJIOTHS
PaaNOAIEKTPOHHBIX cpeAcTB". basupyercs Ha 3HAHUAX ILIKOJBHOrO 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 O0mekyJbTypHbIe U IPOdecCHOHAIbHbIC KOMIIETEHIIUN

N3ydyeHne  OUCIMIUIMHBI  «AHAIWTAYECKas TEOMETPHS»  HANPABICHO  Ha
(GbopMHpPOBaHUE y CTYAEHTOB CIEAYIOIUX KOMIIETEHIUH:

o0enpogeccuonaabubix (OIIK):
- Croco0eH UCHOJIb30BaTh IIOJIOKEHUS, 3aKOHbl M METO/bl E€CTECTBEHHBIX HAyK U
MaTeMAaTUKH JIJIs pEIICHUs 3a/1a4 HHKeHepHO# nestenbHoctr (OIMK-1);

yHuBepcaiabHbIxX (YK):
- CIocoO€eH ympaBisTh CBOUM BpPEMEHEM, BBICTpAaUBATh M PEAM3OBBIBATH TPACKTOPHIO
caMOpa3BUTHS HAa OCHOBE MPUHITUIIOB 00pa3oBaHus B TeueHue Beel sxu3Hu (YK-6);
- CIOCOOEH MCTOJB30BaTh 3HAHUS €CTECTBEHHOHAYYHBIX IUCIUILINH, IPUMEHATh METO/IbI
MaTeMaTUYECKOr0 aHaau3a U MOJACIMPOBAHUSA, TEOPETUUYECKOIO U SKCIIEPUMEHTAIBHOTO

UCCIIeIOBaHMs B MMOCTaBIeHHbIX 3a1auax (YKE-1)

3.2 Ilepedyennb pe3yabTaToB 00pa3oBaHus, POpMUPYEMBbIX JUCHUILINHOM,

C YKa3aHUEM YPOBHSA UX OCBOCHMS

B pesynbraTe OCBOCHUS AUCIUTLINHBI O0YYArOIIUHACS TOJIKEH:
3HATh:
— 3HaTh (yHAAMEHTAIbHBIE 3aKOHBl TPUPOABI W OCHOBHBIE (H3MUECKUE W
mareMmatudeckue 3akonsl (3-OIMK-1);
— OCHOBHBIC MPUEMbI 3(H(HEKTUBHOTO yIpaBJICHUsI COOCTBEHHBIM BPEMEHEM; OCHOBHEBIC
METOIMKH CAMOKOHTPOJISI, CAMOPA3BUTHSI U CaMOOOpa30BaHUs HA MPOTSHKEHUU BCE

xu3Hu (3-YK-6);



— OCHOBHBIC 3dKOHBbI CCTCCTBCHHOHAYYHBIX JUCHUILIMH, MCTOAbI MATCMATHYCCKOIO

aHaJIn3a )41

MOJCIHUPOBAHUAA, TECOPETUUCCKOI'O u 9KCIICPUMCHTAJIbHOI'O

uccienoanus(3-YKE-1)

yMeTh:

— YMCTb IIPUMCHIATDH (1)I/I3I/ILICCKI/I€ 3dKOHbI U MATCMATHYCCKUC MCTOAbI JIA PCHICHUA

3aJ1a4 TEOPETUICCKOro U MpHKIagHoro xapakrepa (Y-OIIK-1);

- B(b(bCKTI/IBHO IUIAHUPOBATb U KOHTPOJIMPOBATH COOCTBEHHOEC BpCM:A; HCIIOJIB30BATH

METOIBl CAMOPETYJISIIIAY, CaMOpa3BUTHs 1 camooOy4deHus (¥Y-YK-6);

UCIIONB30BaTh ~ MaTEMAaTUYECKHE METOAbl B  TEXHHUYECKUX  IPUIOKEHUSX,
pacCcYMTHIBATh OCHOBHBIC YMCIIOBBIE XapPAKTEPUCTUKU CIIyYalHBIX BEJIMYWH, PEIIaTh
OCHOBHBIC 3a/ladyll MAaTeMaTHYECKOW CTaTUCTHKH; pellaTh THUIIOBBIE pacueTHBIC

3agaun (Y-YKE-1)

BJIaA€Th.

— BJIaACTb HAaBBIKAMHM HCIIOJIb30BaHUsA 3HAHUM €CTECTBEHHBIX HAayYK U MAaTCMATUKU IIpHU

pEIICHNY MPAaKTHYSCKUX 3a7a4d HHKeHepHo AesTenbHocth (B-OITK-1);

— MCTOOaMH YIIPpABJICHUA COOCTBEHHBIM BPpCMCHCM,; TCXHOJIOTHAMHA HpHO6peT€HI/IH.

WCIIOJIb30BaHUs M OOHOBJICHHUSI COLIMOKYJIBTYPHBIX M NMPO(ECCHOHAIBHBIX 3HAHUM,
YMEHUW, U HABBIKOB; METOAMKAMH CAaMOPA3BUTHUS M CAaMOOOpPA30BaHUS B TCUCHHE
Bceit xu3nu (B-YK-6);

METOJaMH MaTEMaTHIECKOTO aHaIM3a M MOJICITUPOBAHMS; METOAaMH PEIICHUS 3aa9
aHaJM3a W pacueTa XapaKTePUCTUK (PU3MUECKUX CHCTEM, OCHOBHBIMU IPHUEMaMU
00pabOTKH DKCIIEPUMEHTAIBHBIX JAHHBIX, METOJaMH pabOThl C MPHUKIATIHBIMU

nporpammHbIME TTpoaykramu (B-YKE-1).

3.3 BocuraresabHas padora

Hanpasiienune/ Co3nanmue ycJioBuii, Hcnonb3oBaHue BOCIUTATEIbHOI0 NOTEHIIHAJIA
e o0ecrnevynBaKOIINX Y4eOHBIX M CUMILIHH

EcrecTBeHHOHAay4HBIH M 001IenpogeccHOHAIBHBIH MOAYJIH
IIpodeccuonanbHoe | - GopMHupoBaHUEe 1.Mcnonb3oBaHre BOCOUTATEILHOTO MOTEHIIHANA
U TPYAOBOE rI1yOOKOTO TOHUMaHUS JUCHUIIIMH €CTECTBEHHOHAYYHOTO U
BOCIIUTAHHE COIMAIBHOU POJIH o0menpogecCHOHAIIBHOTO MOTYJIS IS

npodeccuu, MO3UTUBHON
Y aKTUBHOM YCTAHOBKHU Ha
LIEHHOCTH N30paHHON
CTIEIMAIBHOCTH,
OTBETCTBEHHOTO
OTHOIIICHUSI K

- (hopMuUpOBaHMS TO3UTUBHOTO OTHOIIEHUS K
npodeccun nH)XeHepa (KOHCTPYKTOpa, TEXHOJIOTa),
MIOHMMAaHMs €e COLMAIbHOM 3HAYMMOCTH U POJIU B
o01ecTBe, CTPEMIICHHS CIIEI0BATH HOpMaM
npoecCUOHATBLHON 3TUKU TTOCPECTBOM
KOHTEKCTHOT0 00yueHHUsl, pelleHHs MPAKTUKO-




npoQeCcCuOHaNBEHOM
JSSITEIbHOCTH, TPYAY
(B14)

OpPUEHTUPOBAHHBIX CHUTYAIIMOHHBIX 3a]1a4.

- opmMupoBaHUs YCTOMUNBOrO HHTEpECa K
npoecCUOHATLHON EATEIbHOCTH, CIIOCOOHOCTH
KPUTHUYECKH, CAMOCTOSITEIbHO MBICIIUTD,
MOHUMATh 3HAYUMOCTH MPO(ECCHH MOCPEICTBOM
OCO3HAHHOTO BBIOOpA TEMATUKH MPOEKTOB,
BBIITOJIHEHUS IIPOEKTOB C MOCIEAYIOLIEH
myOIMYHOM Mpe3eHTaIel pe3yabTaToB, B TOM
qrciae 000CHOBAaHHEM UX COLMAIBHON U
MPAaKTUYECKON 3HAYHMMOCTH;

- opmupoBaHUs HABBIKOB KOMaHHOU pabOTHI, B
TOM YHCJIE PeaTu3allii Pa3InYHbIX MPOEKTHBIX
poaielt (J1uaep, UCIIOIHUTENb, AaHATUTHK U IIp.)
MOCPEICTBOM BBINIOJTHEHHSI COBMECTHBIX MPOEKTOB.
2.Mcnonp30BaHKe BOCIIUTATEIBHOTO MOTEHIIAIIA
JUCIUIUIMH "DKOHOMHUKA U yIpaBJiIeHHUE
npou3BoicTBOM ", "MIHHOBallMOHHAs SKOHOMUKA U
TEXHOJOTHYECKOe MPeIPUHUMATEIbCTBO",
"[IpaBoBenenue" mis:

- (popmupoBaHUS HABBIKOB CUCTEMHOTO BUJICHUS
POJIK ¥ 3HAYUMOCTH BBIOpaHHOM mpodeccuu B
COLIMAJIbHO-9)KOHOMUYECKUX OTHOLICHUSIX 4Yepe3
KOHTEKCTHOE 00ydeHue

4 COAEP) KAHME U CTPYKTYPA JMCIHHUIIJIMHBI

OO0mast TpyT0€MKOCTh JTUCITUTIIMHBI COCTaBIsAET 3 3a4eTHBIC eaquHuIlbl, 108 gacos.

Bunpl yueOHOM
JeaTeIbHOCTH, BKJIIOYas Texymuit
CaMOCTOSITENIbHYIO PaboTy KOHTPOJIb AtTecranus Maxe
Ne = yCIIEBaEMOCT paszznena '
Paznen CE ClLyAerTon 1 Oam1 3a
/I . T TPYAOEMKOCTh (B yacax) u (Henens,
yueOHOM pazznen
- (wemens, dbopma)
C . — = H N
TV CIUATUTHHBI g é Y g 5 g dopuia)
E|S¢lBg| 3¢ b
= g F & O =
Cemectp 1
1 | Paznmenl 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
OK3amMeH 36 50
Hroro 3a cemectp 100

T- TecToBOE 3agaHue
KP- xonTponpHas padbota




N/13- nHauBHlyaIbHOE JOMAILIHEE 3a1aHKE
4.1 Copep:xanue JeKuui

Pa3zgen 1

BexToprl. [ 'eoMeTpus Ha INIOCKOCTH

Bexropbl. OcHOBHBIE NTOHATHUSA. JIMHENHbBIE onepalui Haj BeKTopaMmH. IIpoekuus BekTopa
Ha ocb. OpTOHOPMHUpPOBaHHBIE Oa3zuChl, UX OCOOEHHOCTh. Hampapisromue KOCHHYCHI
BeKTOpa. JlekapTOBbI KOOPUHATHI BEKTOPOB U TOoUYeK. CKaIspHOE NMPOU3BENECHUE BEKTOPOB,
€r0 OCHOBHBIE CBOMCTBA, KOOPAMHATHOE BBIPAKEHUE. BEKTOpHOE M CMEIIaHHOE
IIPOU3BEIACHUE BEKTOPOB, MX OCHOBHBIE CBOWCTBA M TI'€OMETPUYECKUH CMBICH. Y CIOBHSA
OpPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. JlEKapTOBBI CHCTEMBI
KOOpJMHAT Ha IUIOCKOCTH W B IIpocTpaHcTBe. [lepexox OT OgHONM CHCTEMBI KOOPIMHAT K
NPYroW: TEPEHOC Hayana KOOpAWHAT, MOBOPOT oceil. lloysipHble, IMIMHIOpPUYECKUE U
cepuueckue KoopauHathl JIuHeiHble mpocTpaHcTBa. JIuHEHass 3aBUCHMOCTb CHCTEMBI
BEKTOpPOB. Pa3zMepHOCTh M 0a3uc JMHEHHOrO MPOCTPAHCTBA. AHAIUTUYECKAS] T€OMETPHUS
Ha IUIOCKOCTU. JIuHmM Ha miockoct. [lonspHas cucrema KOOPAMHAT, CBSI3b MEXKIY
MOJISIPHBIMU M JE€KAPTOBBIMU KOOpAMHATAMU TOYKU. JIMHUM M UMX ypaBHEHUs, YPaBHCHUE
okpyxnoctn. IIpsivast B R% pasmudmbie (pOPMBI ypaBHEHHS, B3aHMHOE DPACIIOIOKEHHUE
IBYX IIpsAMBIX. PaccTossHue OT TOYKH 10 npsmoit. IlnockocTs B mpocTpancTBe. Pasinunbie
(bopmyIbl ypaBHEHUs TI0cKocTH. HopMmalibHOE ypaBHEHHE IIOCKOCTH.
Paznen 2

AHanuruueckas I'COMCTPHUA B IIPOCTPAHCTBC. KDI/IBI)IC N ITIOBCPXHOCTH BTOPOIO

nopsiaaKa

[Ipsimast B mpocTpancTBe. OO111ee 3ajaHle, KAHOHUYECKOE U NapaMeTPUUECKOe YPaBHEHHUS.
[lepexon oT ogHOrO croco6a 3afganus Kk Apyromy. OcHoBHbIE 3a/1auu Ha TeMy «IlmockocTh
U TpsAMas». PacCTOSHHUE OT TOYKHU JO IUIOCKOCTH W MPSMOW, YIVIBI MEXAY NPSIMBIMU U
IJIOCKOCTSAAMH, ITPOCKLIMU TOYKM Ha IUIOCKOCTh M MPSAMYIO, YCIOBHUE IEPECEYEHUs ABYX
NpsAMBIX U T.J1. JIMHUM BTOPOTO MOpPSAJKA HA MJIOCKOCTU. DIUIUIC, runepbosa u napadoa.
Kanonunueckue ypaBHeHus. OO1ee ypaBHEHHE KPUBBIX BTOPOIO MOpsiIKa Ha TIOCKOCTH.
[IpuBenenue o0IIEr0 ypaBHEHUS KPHUBBIX BTOPOTO MOPSIKA K KAHOHUYECKOMY BHIY.
IIpsiMast ¥ IIIOCKOCTH B POCTPAHCTBE. Y paBHEHUE IUIOCKOCTHU U IIPSMOU B IPOCTPAHCTBE.
YTros1 MeXay IIIOCKOCTAMU. YTOJI MEXAY IPSIMBIMUA. YTOJI MEXKIY NPAMOU U INIOCKOCTBIO.

KpuBble BTOpOro mnopsnaka: >3JuIdnc, runepOona, mnapabona. I[loBepxHocTH BTOPOro



nopsiaka. Ilnockocts B R®, pasnuumsie hopMbl ypaBHEHHMs, B3aHMHOE PACIIONIOKEHHE IBYX
mrockocteid. ITpsivast B R®, pasmmanbie GopMblI ypaBHEHHS, B3aHMHOE PACIIONOKEHHE IBYX
MpsIMBIX. B3aMMHOE pACIONOKEHHE IUIOCKOCTH M mpsMoii B R°. IlmmuHmprdeckue
MOBEPXHOCTU. AJIreOpanyeckre IOBEPXHOCTH BTOPOrO IMOPSAKA, MX KaHOHHYECKHE
ypaBHEHUS, yCcTaHOBIeHHE (PopM MeToioM ceueHuid. OOlIee ypaBHEHHE MOBEPXHOCTH

BTOPOTO IIOpPAJKaA.

4.2 TemaTH4eCKHUIl IJIAH NPAKTHYECKUX 3aAHATUH

. DJIEMEHTBI BEKTOpHOU anreOpsl. Bexropsl. [Ipoekius BekTopa Ha OCh.
. CkanspHO€, BEKTOPHOE, CMEILIaHHOE IPOU3BE/ICHUE BEKTOPOB, PUIIOKEHHUS.

. AHanuTH4YeCKas TEOMETPHUS Ha TIOCKOCTH. JIMHUM Ha TITIOCKOCTH.

A W N

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

5. YpaBHeHnue okpyxHoctH. lIpsamas B R°, pa3nuusble (Gopmbl ypaBHEHHs, B3aHMMHOE
PaCIIOJIOKEHHUE ABYX NPAMBIX. PaccTOsIHUE OT TOYKU 10 IIPSAMOM.

6. Jlunuu BTOPOro MOpsAKa Ha IJIOCKOCTU. OIMIC, rumepboisa M mapaboda.
Kanonnueckue ypaBHeHus. OOlee ypaBHEHHE KPHUBBIX BTOPOro TOpsAIKa Ha
IIJIOCKOCTH.

/. IlpuBenenune oOLEro ypaBHEHUSI KPUBBIX BTOPOTO MOPSAJIKA K KAHOHUYECKOMY BHULY.

3

8. Ananutuueckass reoMeTrpus B mpoctpaHcTBe. Ilnockocte B R, paznuunbie (hopmbl
YPaBHEHMs, B3AUMHOE PACIIOJIOKEHUE JIBYX IIJIOCKOCTEH.

9. [psimast B R®, pasmianbie GpopMbI ypaBHEHHs, B3AHMHOE PACTIONOKEHHIE ABYX MPIMBIX.

. 53
B3auMHOe pacnonoxeHue ImiocKOCT! U npsiMou B R”.
10. lunuaapudeckre MOBEpXHOCTH. Anredpandeckie MOBEPXHOCTH BTOPOTO MOPSAKA, UX
KAaHOHUYECKHE YPaBHEHUs, yCTAHOBIIEHHE (DOPM METOJIOM CEUECHHI.

11. OOiee ypaBHEHHE MTOBEPXHOCTH BTOPOTO MOPSIKA.

4.3 CamocTosiTe/ibHasi padoTa CTy1eHTOB

1. DnemenTsl BekTOpHOU anreOpsl. BekTopsl. [Ipoekiiyst BeKTopa Ha OCh.

2. CxansipHO€, BEKTOPHOE, CMEIIAaHHOE MPOU3BEACHUE BEKTOPOB, MPUIOKEHUS.

3. AHanuTHyecKas reoMeTpHs Ha IUIOCKOCTH. JINHUM Ha TUIOCKOCTH.

4. TlonsipHast cucTeMa KOOpAMHAT, CBA3b MEXIy TMOJSPHBIMH U JI€KapTOBBIMU

KooOpaAnHaTaMM TOYKH. JIuHuu u ux YpaBHCHUA,



5. YpaBHeHue okpyxHocTH. Ilpsimas B R?, pa3iauuHbie (OPMBI YpaBHEHHSI, B3aUMHOE
PacCIoJIOKEHHUE IBYX IPSMBIX. PacCTOSIHME OT TOYKH 10 IPSIMOM.

6. JIuHuu BTOpOro MOpsAKa Ha IJIOCKOCTU. OIuIC, runepbosa U mapadosa.
Kanonnueckue ypaBHeHus. OOlee ypaBHEHHE KPUBBIX BTOPOro TNOpsAJIKa Ha
IUIOCKOCTH.

/. IlpuBeneHue oOLEro ypaBHEHUS! KPUBBIX BTOPOro MOPSAAKA K KAHOHUYECKOMY BH]TY.

8. Ananutuyeckass reoMeTpusi B mpoctpaHcTBe. [lmockocTh B R®, pasnuyuHbie  (OPMBI
YPaBHEHUS, B3aMMHOE PACIOJIOKEHHE JIBYX INIOCKOCTEH.

9. [Ipsmast B R®, pasmuanbie GopMbI ypaBHEHHS, B3AHMHOE PACTIONOKEHHE ABYX MPAMBIX.
B3anmHoOe pacnonoxeHue MmiI0CKOCTH U NMPSMOU B R®,

10. Hunusapuyeckre NOBEpXHOCTU. Aredpandeckie NOBEPXHOCTH BTOPOro MOPsAKa, UX
KAaHOHUYECKHE YPaBHEHUs, YCTAHOBIIEHHE (DOPM METOJIOM CEUECHHIA.

11. OO1ee ypaBHEHHE MTOBEPXHOCTH BTOPOTO MOPSIIKA.

5 OBPA3OBATEJIBHBIE TEXHOJIOT'UH

B cooTBETCTBUM C KOMIIETEHTHOCTHBIM ITOAXOJIOM, BBIMYCKHUK BYy3a JOJIKEH HE
MpoCTO 00Ja7aTh OMPEACICHHON CyMMOM 3HaHUW, a YMETh IPU MOMOIIM ATUX 3HAHUUN
pelaTh KOHKPETHBIE 3a/1a4u IPOU3BO/ICTBA.

Cornmacio  TpeboBanusim OC HUAY MUOU BO mno HanmpaBieHuto
noaroroBku 11.03.03 «KoHcTpyupoBaHHE€ UM TEXHOJIOTHSI SJIEKTPOHHBIX CPEACTBY,
peanu3anusi KOMIETEHTHOCTHOTO MOJXO0Aa JIOJKHA MPEayCMaTpUBaTh KCIOJIb30BAaHHUE B
y4eOHOM  TIpoIleCC€ AaKTUBHBIX W MHTEPAKTUBHBIX (POPM MPOBEJACHUS 3aHITHH B
COUETaHWU C BHEAYJUTOPHON paboToil ¢ 1enb0  (GOPMHUPOBAHUS U PA3BUTHS
po¢heCCUOHANIBHBIX HABBIKOB O0YYarOUIUXCH.

JlekiimoHHBIE 3aHATHS TPOBOJATCS B  CHEUUAIU3UPOBAHHOW ayJIUTOPUU C
MPUMEHEHUEM MYJIbTUMEIUHHOTO MPOEKTOpa B BHJE YYEOHOW Npe3eHTaluu. YUueOHbIC
MaTepualibl TPEABSIBISIOTCS CTyACHTaM Il O3HAKOMJICHUSI W U3Y4YEHHUsl, OCHOBHBIC
MOMEHTBI JICKIIMOHHBIX 3aHATUNA KOHCHIEKTUPYIOTCA. OTAeNbHbIE TEMbI NPEAIAratoTCs s
CaMOCTOSITEIIEHOTO U3YYCHHS C 00s3aTEIIBHBIM COCTABICHHEM M KOHTPOJIEM KOHCTICKTA.

[IpakTyeckue 3aHATHUS TPOBOJATCS TaKXKe C MPUMEHEHHWEM MYJIbTUMEIUITHOTO
MPOEKTOpa C pa3dbOpOM THUIIOBBIX PEMICHWN 3a7ad C BbIauell yueOHBIX MaTepHasioB

CTYJICHTaM.



Tekymuid KOHTPOJIb 3HAHUM CTYACHTOB II0 OTAEIBHBIM pas3iellaM M B LEIOM II0

JTUCIUIUIMHE MPOBOAUTCS B hopMe OyMaKHOTO TECTUPOBAHUS.

6 OHEHOYHBIE CPEACTBA JJISA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, TIPOMEXXYTOYHOMN ATTECTAIIMH IO UTOTAM
OCBOEHUA IUCHUIIVIMHBI 1 YYHEBHO-METOAUYECKOE

OBECIEYEHUE CAMOCTOSATEJBHOU PABOTHI CTYJEHTOB

HepequL OIICHOYHBIX CPEACTB, HCITOJIB3YEMBIX IJIs TeKyHIeﬁ arTrecranmumn

IIpeacraBiaenue
HaumenoBanue
Kparkas xapakrepucTuka OLICHOYHOT' 0
Kon OLICHOYHOT'0
OLIEHOYHOTI'0 CPeACTBA cpeacTBa B
cpeacrsa
donzae
1 cemecTp
CpeacTBo IMIPOBEPKH YMEHUH
KPI, pell POBEPIH Y Kowmmext
KonTtponbsHbie MPUMEHSIThH TTOJTYYEHHbIC 3HAHUS TS
KP2 KOHTPOJIBHBIX
paboTHI peLlIeHUs 3a7]a4 ONPEACICHHOTO sananmii
THIA TI0 BCEM pazjeiam
T1 .
KoMIuiekT TeCTOBBIX 3aJaHuN 11O TecToBBIE
T2 | TectupoBanue
pazneny 3alaHus

PacimiugpoBka komnereHuMii Yepe3 IUIAaHUPYeMble Pe3yJIbTaThl 00yUeHust

Csi3p Mexay (popMUpyeMbIMH KOMIIETCHIUSIMH U TIAHUPYEMBIMHU pe3yJbTaTaMu

o0yueHus Mpe/iCTaBIeHa B CIAEAYIOIIeH Ta0IuIle:

IIpoexTHpyeMbIe pe3yabTATHI OCBOCHUS

AUCUMILTHHBI
Ko U MHAMKATOPbI (hopMUpOBaHUA Cpeacrsa U TeXHOJIOTHH
a KOMIIeTEeHIIU I OLleHKHU
3uarb (3) Ymers (Y) Bﬂ?];l)e e
OIIK-1 31, 32 Y1,V¥2 Bl1, B2 T1,T2, KP1, KP2, D
YK-6 31, 32 Y1,V¥2 B1, B2 T1,T2, KP1, KP2, D




Jtanbl (OPMHUPOBAHUS KOMIIETEHIM T

Buanbl atTecranuu
3uanusa, -
Konsl MeHHSE Texymmii | Arrectanusi | IIpomexy-
Pa3z[e.11 TeMbl 3aHATHH KOMIICTCH- y - KOHTPOJIb pa3aeiia TOYHadA
1107071 - - arrecra-
HaBbIKH
HeaeJad HeaeId s
1 cemecTp
BekTopsl. OIIK-1; 31. V1 T1-4
Pazmen 1 |Teomerpuss nHa| VYK-6 ]’31 ’ KP1-9
MIJIOCKOCTH
dK3aMeH
AHanuTH4YeCcKast
TCOMETPHUS B
P OIK-1;
Pasien 2 MIPOCTPAHCTBE. VK-6 32,V2, | T2-11 NA31-16
Kpusslie U B2 N32-18
MTOBEPXHOCTH
BTOPOTO MOPSIKA
IIkasa oneHkn 00pa3oBaTeJIbHBIX J0CTHKEHUN
Make.
Kox Bupa oneHoYHOro Kpurepnn Bamn oasI—
cpeacTaa MHH.
oasa
BbICTaBJsieTcst  cryAeHTy, ecnu  90-100% 10
TECTOBBIX BOMTPOCOB BHITIOJIHEHO TIPABUIIHLHO
BBICTaBJISIETCS CTYIeHTY, eciii 80-89% 8
TECTOBBIX 3a/1a4 BHITIOJHEHO MPABUIIHHO
BBICTABJISICTCS CTyIEeHTY, ecii 60-79%
T1 | TecroBoe YACHLY, 6
TECTOBBIX 33/1a4 BBIMIOJHEHO MPABUIBHO 10-6
3aganue Nel 5
IIPY OTBETE CTyAEHTa MeHee, ueM Ha 60%
BOIIPOCOB TECTOBOE 33/IaHNE HE 3aUUTHIBACTCS
Uy CTyJIEHTa 00pa3yeTcs IOJIT, KOTOPHIi <6
JIOJKEH OBITh 3aKPHIT B TECYCHUE CEMECTPa
WJIA HA 3a4€THOU HEJeme
BbICTaByIAeTCA  CcTyneHTty, ecian 90-100% 10
TECTOBBIX BOMTPOCOB BHITIOJIHEHO TTPABUIIHLHO
BBICTaBJISIETCS CTyACHTY, eciii 80-89%
T2 | TectoBoe YACHLY, 8
TECTOBBIX 33J1a4 BBITIOJHEHO IMPABHIIBHO
3aganue No2 0
BBICTaBJISIETCS CTYACHTY, eciii 60-79% 6
TECTOBBIX 3aJ1a4 BBINOJHEHO MPABUIIBHO 10-6
P OTBETE CTy/IeHTa MeHee, yeM Ha 60% <6




BOITPOCOB TECTOBOE 3aJaHUE HE 3aUUTHIBACTCS
Uy CTyJIeHTa 00pa3yeTcs 10T, KOTOPHIH
JIOJIKEH OBITh 3aKPHIT B TEYEHUE CEMECTPa
WIHM HA 3a4E€THOM Hezele

KP1

KonTposbHas
pabota Nel

BBICTaBJISICTCSl CTY/ICHTY, €CJIM BCE ISATh 3a/1a4
pElIeHbI BEPHO

15

BBICTABJISIETCS CTYJICHTY, €CIIM YEThIPE 3a/1a4u
pelIeHbl BEPHO, a PEIICHUE MATON COAEPKUT
HEJIOYETHI

13

BBICTABIISIETCA CTYACHTY, €CIM TPHU 3aJa4u
pELIEHBI BEPHO, a IPYTUE PEIIEHBI YACTUYHO

11

BBICTaBJISICTCSl CTYJEHTY, €CJIM JBE 3aJlaud
pElIeHbI BEPHO

BBICTABJIACTCA CTYACHTY, BO BCCX OCTAJIBHBIX
CclIydasax

<9

15-9

KP2

KonTtponbpHas
paboTa Ne2

BBICTABJIIETCS CTYJEHTY, €CIM BCE 3 3aJadu
pElIeHbl BEPHO

15

BBICTABJISICTCSA CTYACHTY, €CIU 2 3aJa4yu
pEIIeHbl BEpHO, a pEIIeHHe 3 COJCPKUT
HEJIOYETHI

12

BBICTABIIIETCS CTYJEHTY, €ClIM 2 3a/1adu
pELIEHbl BEpPHO, a ocTaBlIMecs JU00 He
penieHsl, TM00 coJepKar rpyobie OIIMOKU

BBICTaBIISIETCSL CTYJIEHTY, BO BCEX OCTAJIbHBIX
ciyJasix

<9

15-9

DK3aMeH

BBICTABJISICTCS  CTYJCHTY IIpU IPaBUIBLHO
HAllMCaHHOM OuWJieTe W IMPU OTBETE Ha BCE
JOTIOJIHUTENIPHBIE BOIPOCHI IO  KYpCy €
HE3HAYNUTEITLHBIMU HETOYHOCTSIMHU, KOTOPHIE
CTYJIEHT JOJDKEH YCTPaHWUTh B IPoIecce
Oeceapl C  TpemojaaBaTeNeM, B - paMKax
KOTOpOH OH JEMOHCTPHUPYET YTIyOJeHHOE
[MIOHUMAaHUE npeaMeTa 51 BJIaJICHHE
KIIIOUCBBIMA ~ 3HAHUSMH, yMCHHSAMH |
HaBBIKAMH, TIPEAYCMOTPCHHBIMH  JIaHHOMU
TUCHUTUINHOMN

40-50

BBICTABIISICTCA  CTYJIEHTY IIPU [PABUIIBHO
HaIlMCaHHOM OWJIeTe W IPH OTBETE Ha YacTh
JIONIOJIHUTENIBHBIX  BOIPOCOB IO KypCcy ¢
JeMOHCTpaluii 0a30BbIX 3HAHWM, YMEHUU U
HaBBIKOB, MPENYCMOTPEHHBIX JTAaHHOU
JTUCIHUILIMHON

35-39

BBICTABJISIETCS CTYJEHTY TIPU HaAIMKMCAHHBIX
OTBETax Ha BOMPOCHl OumieTa (JIOIMycKaeTcs
COJICp’)KaHHE HEKOTOPHIX HETOYHOCTEH) U
JE€MOHCTpaluKd 0a30BBIX 3HAHUI, YMEHHH U
HaBBLIKOB M0 JAaHHOM JUCIIATIIINHE

30-34

50-30




CCJIM CTYACHT HC HaIllMCaJl OTBET XOT:A OBl Ha
OJUH H3 BOIIPOCOB ouimera W HE MOXKET

OTBETUTH Ha noronaureipaple | < 30
KOMITETEHTHOCTHO-OPHEHTHPOBAHHBIE
BOIIPOCHI

Wrorosast orieHka npeacTapisieT co00i cyMMy 0aiioB, 3apab0TaHHbBIX CTYACHTOM MPU
BBITIOJIHEHUH 3aJIaHUN B paMKaxX TEKYLIEro KOHTPOJIS, aTTeCTAllMK Pa3/iesioB U

MPOMEKYTOYHOW ATTECTALINH :

O1ieHKa 110 5-0aJUILHOM IIIKaJIe CymMmma 6aj1710B Omuenka ECTS
5 — «oTIMYHOY 90-100 A
85-89 B
4 — «XOpoI1I0» 75-84 C
70-74
D
3 — «yIIOBIETBOPUTEIHHOY 05-69
60-64 E
2 — KHEYJOBJICTBOPUTEIIHHOY Hrmxe 60 F

PacummdpoBka ypoBHSI 3HaHUM, COOTBETCTBYIOIIETO MOJYYEHHBIM OaljiaM, JaeTcs B

TabnuIle YKa3aHHOW HIDKE

Cymma Ounenka | YpoBeHb NPHOOpPETCHHBIX 3HAHUM, YMEHUI, BJIaJCHUI 110
0aJL10B ECTS AUCUMILTHHE

“OTan4YHO” - TEOPETUUYECKOE COJIEPKAHNE Kypca OCBOECHO
MOJIHOCTBI0, 0€3 MPo0eI0B, HEOOXOUMBIE MPAKTUIECKUE
HABBIKU PaOOTHI C OCBOCHHBIM MaTepUaIoM CPOPMUPOBAHBI,
90-100 A BCE MPEyCMOTPEHHBIE MPOTPAMMOi 00yUeHUs yueOHbIE
3aJIaHUsI BBITIOTHEHBI, KAYE€CTBO UX

BBINIOJTHCHUS OIICHEHO YHCJIOM 0ajjIoB, OJIM3KUM K
MaKCHUMaJIbHOMY.

“OueHb X0polIO' - TEOPETUUECKOE COAEPHKAHUE Kypca
OCBOEHO TMOJIHOCTHIO, 0€3 MPOOEIOB, HEOOXOIUMBIC
IPAKTUYECKUE HABBIKK PA0OTHI C OCBOCHHBIM MaTEpPHAJIOM B
85-89 B OCHOBHOM C()OpMUPOBAHBI, BCE MIPEAYCMOTPEHHbBIC
IporpamMmoit 00y4ueHus: yueOHbIe 3aaHuUs BBITIOJHEHBI,
KaueCTBO BBITIOJHEHHUS OOJIBIIMHCTBA U3 HUX OIEHEHO
YUCJIOM 0aJIOB, OJM3KUM K MAKCUMAJILHOMY.

“Xopouo" - TEOPETUIECKOE COIEPKaHNE Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MPOOETIOB, HEKOTOPHIE MPAKTUUECKUE
HABBIKU PAa0O0THI C OCBOEHHBIM MaTepUaioM C(POPMUPOBAHBI
HEJ0CTaTOYHO, BCE MPEAYCMOTPEHHBIE TPOTrpaMMOi

75-84 C
00yueHHUs yudeOHbIe 3aJlaHHsI BBITTOJIHEHBI, KAYECTBO
BBITIOJIHEHUSI HU OJTHOTO M3 HUX HE OLICHEHO MUHUMAJIbHBIM
YUCJIOM 0aJsIOB, HEKOTOPHIE BUBI 3aIaHUI BBHITIOJTHEHBI C
omuOKamu.

65-74 D “Y 10BJAETBOPUTEIBHO - TEOPETUUECKOE COJIEPIKAHUE Kypca

OCBOCHO 4aCTHU4YHO, HO HpO6GHBI HC HOCAT CYHICCTBCHHOI'O




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

coJiepKaT OITHOKH.

“ITocpeICTBEHHO” - TEOPETUUECKOE COAEPKaHUE Kypca
OCBOEHO YaCTHYHO, HEKOTOPBIE MTPAKTUUYECKHE HABBIKU
paboThl HE CHOPMUPOBAHBI, MHOTHE TIPETyCMOTPEHHBIE
porpaMMoii 00ydeHus ydeOHbIe 3a/1aHNs HE BBIIOJIHEHBI,
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 HEJOUYETOB.

BOITPOCHI K 9K3AMEHY

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 onepannu HajJ BEKTOpamMH B KoopauHaTHoU (opme. [IpeobpazoBanue
[IepeHoca.
CkansipHOE IPOU3BENCHUE BEKTOPOB, MPUIIOKEHUS.
BektopHoe npousBeieHre BEKTOPOB, IPUIIOKEHUS.

CMmellaHHOe TPOU3BEACHHE BEKTOPOB, FTEOMETPUUECKUN CMBICI, TPUITOKEHUS.

N o g &

[TonsipHast cucremMa KOOPAMHAT, CBSI3b MEKY MOJSIPHBIMU U JE€KapTOBBIMU

KOOPJAMHATaMH TOYKH.

8. JIuHuu m X ypaBHEHUs, ypaBHEHUE OKpYKHOCTH. [Ipsimast B R?, pa3IuyHbIe
(opMBbI ypaBHEHHUS, B3AUMHOE PACIOJIOKEHUE IBYX MPSAMBIX. PaccTosiHuEe OT TOUKU
JI0 TIPSIMOM.

9. JluHuum BTOpPOTO MOPSsIIKa HA TUIOCKOCTH. DIUTHTIC, TUIiepOosia u mapaboa.
Kanonunueckue ypaBaenus. O01iee ypaBHEHUE KPUBBIX BTOPOTO MOPSAIKA Ha
IUIOCKOCTH.

10. OOm1ee ypaBHeHHE KPUBBIX BTOPOTO MOPSAKA B IEKApPTOBOW CUCTEME KOOPIMHAT.

[TpuBenenue oO1Iero ypaBHEHHsI KPUBBIX BTOPOTO MOPSAIKAa K KAHOHUYECKOMY

BUTY.

11.YpaBHeHUs KPUBBIX BTOPOTO MOPSIKA B TOJISIPHBIX KOOPAMHATAX.




3
12. TInockocts B R”, pasnuynbie GopMbl ypaBHEHHUS, B3AUMHOE PACIOJIOKEHUE ABYX
IIJIOCKOCTEHN.
3
13. Ilpsimas B R” , paznuunble popMBbl ypaBHEHUS, B3aUMHOE PACIIOJI0KEHHUE IBYX
MPSMBIX.
. 03
14. BzauMHO€E pacnosio;KeHue IIOCKOCTH U IpsAMoi B R™ .
15. [unuHapuyeckue MoBEpXHOCTU. ANredpandyecKue NOBEPXHOCTH BTOPOTO NOPSIKA,
UX KAHOHUYECKHE YPaBHEHHUsI, yCTAHOBICHHE (POPM METOIOM CEUCHUIA.

16. O61iee ypaBHEHHE TOBEPXHOCTH BTOPOTO MOPSAIKA

7 YHEBHO-METOJANYECKOE 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»

. bexnremuies, /1.B. Pemenue 3ana4 u3 Kypca aHaIIMTUYECKOM T€OMETPUHU U JIMHEUHOU

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.  Beicmias wmaremartuka. JluHeliHas anreOpa W aHaJIUTHYECKas
reometpusi [Onexktponusiii pecypc]/ I'eBopksn II.C.— DneKTpOH. 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 /

U. N. IlpuBanos. — 40-e wuszn., crep. — Mocksa: UznarensctBo HOpaiit, 2021. —
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., Ucmp. u jaomn. — Mocksa:
M3parensctBo IOpaiit, 2021. — 258 c. — (Beicuiee o6pazoBanue). — ISBN 978-5-
534-08941-7.

. [loramos, A.Il. JluneitHass anrebpa W aHAJIUTHYECKas TeOMETPHUA: YYEOHUK H
npakTukym st By3oB / A. I1. [TortanoB. — MockBa: HUznatensctBo FOpaiir, 2020. —

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

7.2 lonosHUTEILHAS JIUTEpaTypa

. bponmreitn, U.H. CnpaBoyHuK 1O MaTeMaTHKE ISl MHKEHEPOB M y4alluXCsli BTY30B
[OnektponHbIii pecypc|: cnpaBounuk / W.H. bponmreitn, K.A. CemenaseB. —
OnektpoH. pnan. - CII6. : Jlaws, 2010. - 608 c. - Pexum pgocryma:
http://e.lanbook.com/books/element.php?pll_id=678 - DBC «Jlaub»

.I'ycak, A.A. CnpaBouHHMK MO BBICIIEH MaTeMaTHKe [DIeKTpoHHBIH pecypc]/ I'ycak
A.A., T'ycak I'M., bpuunkoBa E.A.— DNEeKTpOH. TEKCTOBbIE AaHHbIE.— MMUHCK:
TerpaCucremc, 2009.— 638 c.— Pexum mocryna: http://www.iprbookshop.ru/28224
— 9bC «IPRbooks»

. Kapomues, C.b. Ananmutuueckas reoMeTpuss W JHMHEWHass anredpa [DIEeKTpOHHBIN
pecypc]/ Kamomues C.b.— OnektpoH. TekctoBble naHHble.— M.: OU3MATIINUT,
2011.— 168 c.— Pexum poctyma: http://www.iprbookshop.ru/17172. — 3BC
«IPRbooks»

. Mpimikuc, A.J[.  Jleknuu mo BBICIIEH MaTeMaTHKE [DJIEKTPOHHBIM pecypc]: yueOHoe
nocobue. - OnektpoH. nmaH. - CII6. : Jlawb, 2009. — 689 c. - Pexum pgocrtymna:
http://e.lanbook.com/books/element.php?pll_id=281 - DBC «Jlaub»

. ®ponos, C. A. HauepratensbHas reomerpus [Tekct]: c0. 3amau / C. A. @ponos. - 3-¢
u3M., ucnp. - Mocksa: UHOPA-M, 2008. - 171 c. - (Beiciee obpazoBanue). - ISBN
978-5-16-003273-3

. Caburos, U. X. JluneitHas anreOpa ¥ aHaIUTHYECKas reoMeTpusi: yaeOHOe mocolue
s ByzoB/ W. X. CabutoB, A. A. MuxaneB. — 2-¢ u3i., ucnp. u jaomn. — Mocksa:
M3parenscTtBo IOpaiit, 2021. — 258 c. — (Bricmee o6pa3zoBanue). — ISBN 978-5-
534-08941-7.

. [Motanos, A.Il. JluneiiHas anrebpa W aHaIUTUYECKAas TEOMETPHs: YYCOHHK U


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

npakTukyMm st By3oB / A. Il. [ToranoB. — MockBa: HUznatensctBo FOpaiir, 2020. —
309 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-01232-3.

8. [IpuBasnos, W. . Ananutudeckas TeOMETPHS: y4eOHUK IS BY30B /
N. W. llpusanos. — 40-e wm3xa., crep. — MockBa: MzmatensctBo FOpaiit, 2021. —
233 c. — (Briciee o6pazoBanue). — ISBN 978-5-534-01262-0.

7.3 Illepuoanyeckue U31aAHUA
1. Bectauk ToOMCKOro rocyJapCTBEHHOIO YHHBEpcUTeTa. MaTemaTMKa W MEXaHHKa
[Onektponnbii  pecypc]. — Pexxum moctyma: http://www.iprbookshop.ru/8342.html,
CBOOOJIHBIN. — CTaThsi B UHTEPHETE.
2. Bectauk HoBocHOUpPCKOro rocyJapcTBEHHOTO YHUBEpcUTeTa. MareMaTuka, MeXaHuKa,
uH(popMaTHKa [DneKTpOHHBII pecypcl. — Pexum JOCTyIIA:

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

3. BectHuk Poccuiickoro yHuBepcutera napyxkObl HaponoB. Cepuss Maremartuka.
Nudopmaruka. @uznka  [OnekTpoHHbBA  pecypc]. —  Pexum  pocryma:

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

7.4 UuTepHeT-pecypcehl
1. AnanuTtudeckasi reoMeTpusi [ DNeKTpoHHbIN pecypc]. — Pexxum noctyma:
https://e.lanbook.com/book/167776, cBOGOAHBII. — CTaThsl B UHTEPHETE.
2. [Toropenos A.B. Ananutuueckas reomerpusi / [loropeno A.B.. — Mocksa, MxeBck :

PerynspHas m xaotnueckas auHaAMHKa, VHCTUTYT KOMIBIOTEPHBIX HMCCIICIOBAHUM,

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

OubnMoTeuHas cucTemMa IPR BOOKS ; [caitT]. — URL:
http://www.iprbookshop.ru/91909.html  — Pexum gocryma: pmnasi  aBTOpPHU3MD.
I10JIb30BATEIIEH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JUCHHUITJINHBI
Jlnst mpoBeneHus YYEOHBIX 3aHATHM JIGKIIMOHHOTO W CEMHHApCKOro THIIA,

rpynmnoBbI€ U HHAWBUAYAJIbHBIX KOHCy.]'H::T&LIHﬁ, TCKYHICTO KOHTPOJIA, HpOMC)KyTO‘IHOﬁ


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

aTTECTAIlMM HWCIONB3YIOTCA y4eOHBIE ayJIUTOPHH, OCHAIICHHBIE OOOpPYJAOBAaHWEM U
TEXHUUYECKUMHU CPEJICTBAMHU O0YUEHHUSI.

YueOHble ayIUTOPUU JUISI CAaMOCTOSITEILHON pPabOThl OOyYarolUXCs OCHAIECHBI
KOMITBIOTEPHOM TEXHHKOM C BO3MOXKHOCTBIO MOJKIOUeHUs K cetu «lMHTepHer» u
obecrieyeHuEeM JIOCTyMa B AIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO Cpely By3a.

TTU HUAY MUDU obGecrieueH HEOOXOAWMMBIM KOMILUIEKTOM JIMIIEH3MOHHOIO H
CBOOOTHO PaCIPOCTPAHIEMOTO MPOTPAMMHOTO 00ECIICUEHUS.

CBefieHUs O HAJIMYWMK OOOPYJOBAHHBIX YYCOHBIX KaOMHETOB, OOBEKTOB JJIs MPOBEICHUS
NPAKTUYECKUX 3aHATHI MpeacTaBieHbl Ha oduimanbHoMm caiite TTU HUAY MUOU:

http://tti-mephi.ru/ttimephi/sveden/objects



