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1 HEJA U 3AJJAYH U CHUIIJINHBI

[enpto mpenogaBaHusi OUCLUIUIMHBI SABJISIETCS O3HAKOMIIEHHE CTYIEHTOB C
0a30BbIMH 3HAHUSIMU TI0 aHATUTUYECKONU reOMETPUHU, BIPAOOTKA JTJOTUYECKOTO MBIITUICHUS
Y BBIYMCIIMTEIIBHBIX HAaBBIKOB. B pe3ynbTare m3ydeHus Kypca CTYJICHThI JOJKHBI 3HATH:
OCHOBBI BEKTOPHOH anreOpbl, NpsIMOM Ha IJIOCKOCTU W B MPOCTPAHCTBE, JUHUHU U
MOBEPXHOCTH BTOPOTO MOPSIKA.

JlucuuruinHa « AHaTUTHYECKAsi TEOMETPUs» oOecrieunBaeT NpuoOpeTeHne 3HaHU U
YMEHUH B COOTBETCTBHH C 0OpaszoBarenbHbM cTtanmaprom HUAY MUOU, coxeiicTByer
dbyHmaMeHTanu3auu  o0pa3oBaHus, (GOPMHUPOBAHUIO MHPOBO33PEHHUS U  Pa3BUTHIO

CHCTEMHOT'O MBIIIJICHHUS.
1.1 e qAuCHUNIMHBI

[lenbto ocBOEHUSI y4eOHOM AUCIUIIIMHBI «AHAIUTUYECKAs T€OMETPUS SIBISCTCS
OBJIQJICHUE HaBBIKAMU HCIIOJIb30BaHUS BEKTOPHOI'O M KOOPIAMHATHOTO METOJOB PEIICHUS
TCOMETPUYCCKUX 3a/]a4, UMCIOIIMMH BaKHEWINIee MPUKIATHOE 3HAYEHHUE B Pa3IUIHBIX
o0JlacTsIX MareMaTuKu, QUMK W TEXHHUKU, TNPUOOpPETEHHWE HayaJbHOIO OIbITa

MOCTPOEHHUS MPOCTEUIIINX MATEMATUIECKUX MOJIEIICH.

1.2 3agaun JUCHUIIJINHBI

3agayaMu  TUCHUIUITMHBI «AHAJIUTHYECKAs TEOMETpHS» SBISETCS BbIpaOOTKa
MPaKTUUYECKUX HABBIKOB pa0OThl ¢ MaTeMaTUYECKUMHU OOBbEKTaMH (BEKTOp, Mpsmasi,
IJIOCKOCTh, KBaApaTHdHas ¢GopMa M T.1I.), ¥ COCTABJICHUS HA UX OCHOBE MaTEMaTHUCCKUX
MOJIEJIEN peallbHBIX 0OBEKTOB PA3IMUYHON MPUPOJIBI; PA3BUTHUE Y CTYACHTOB JOTUYECKOTO
U QIrOPUTMUYECKOTO  MBIIUICHUH; TPUMEHEHHE MaTeMaTUYeCKUX 3HAaHUM K
WCCJIEIOBAHUIO PEaJIbHBIX MPOIECCOB U PEIICHUIO MPOo(eCcCHOHAIBHBIX 3a/1a4, Pa3BUTHE Y
CTyJICHTOB  CIOCOOHOCTM K  TBOPYECKOMY  MBIIIJICHUIO, BBIPAaOOTKAa  YMEHHS
CaMOCTOSITEJIbHO PaCIIUPITh MaTEeMAaTHUYECKHE 3HAHUA WU TMPOBOJMTH MAaTEMaTHUUYECKHM

AdHAJIN3 NHKCHCPHBIX 3a1a4.



2 MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII BO
HuctumnHa «AHanutnueckas reomerpus» (b1.5.7) oTHocuTcst k 6a30BoW yacTh
pabouero yuebnoro miaana 15.05.01 «IIpoekTupoBaHHEe TEXHOJOTUYECKUX MAIIUH U
KOMIUIEKCOB». basupyercs Ha 3HaHMSIX ULIKOJBHOTO 0a30BOro Kypca MaTeMaTHKH.

N3yuaercsa B 1 cemectpe.

3 KOMIIETEHIIUU CTYAEHTA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA YUYEBHOM JUCHUILIMHBI / O)KUJTAEMBIE PE3YJIbTATBI
OBPA3OBAHUA U KOMIIETEHIIUU CTYAEHTA 110 3ABEPILIEHUUN
OCBOEHUSA TPOT'PAMMBI YYEBHOM JUCIIUILINHBI

3.1 [lepeyeHb KOMIETEHUM I

N3yueHne  OUCHMIUIMHBI  «AHAIWTAYECKas TEOMETpPHsS»  HAMNPABICHO  Ha
(dbopMHpOBaHKE Y CTYJEHTOB CIIETYIOUINX KOMIIETEHIIHI:

Obémenpogdeccuonanbubie komnereHunu (OIIK):
- Cnoco0GeH uCHoJIb30BaTh TMOJIOKEHHS, 3aKOHBI M METOJIbl €CTECTBEHHBIX HAyK U
MaTeMAaTHKH JIJIS pEIICHHs 3a/1a4 HHKeHepHoH aesrenbHocth (OITK-1).

YHuBepcajJbHas ecTecTBeHHO-Hay4YHas komnereHuus (YKE):
- CrtocoO€eH HCTOIb30BaTh 3HAHUS €CTECTBEHHOHAYYHBIX JUCIUIUIMH, TPUMEHSITh METO IbI
MAaTEeMaTU4EeCKOI0 aHaIM3a U MOJEIMPOBAHHUS, TEOPETHUUECKOTO U IKCIEPUMEHTAIBHOIO

UCCIIeJ0BaHMs B IocTaBieHHbIX 3a1auax (YKE-1)

3.2 llepeveHb pe3yabTaToB 00pa3oBaHus, popMuUpyeMbIX TUCHUILINHOM,

€ YKa3aHHeM YPOBHS UX OCBOEHHUSA

B pe3ynbTaTe 0CBOCHUS TUCITUTUTHHBI 00YYaIOIHIACS JTOJIKCH:
3HATh:
— 3HaTh (yHIAMCHTAJIbHBIC 3aKOHBI MPHUPOABI W OCHOBHBIC (U3NYCCKUE U
MaTemarudeckue 3akoHsl. (3-OIMK-1);
— OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCIHUIUIMH, METOIbl MaTeMaTHYECKOTO
aHaJKM3a U MOJICIIUPOBAHUS, TEOPETHYECKOTO U IKCIIEPUMEHTAIBHOTO HUCCIICOBAHUS

(3-VKE-1)



yMeTh:

— IPUMCHATh (U3UYECKUE 3aKOHBI M MAaTEeMaTHYECKHE METOJbI Ui PELICHUs 3aaady
TEOPETUYECKOTO U NMpHKiIagHoro xapakrepa (Y-OIIK-1);
— UCTIOJIb30BATh MAaTEeMaTHUECKHE METO/Ibl B TEXHUYECKUX MPUIIOKEHUSIX, PACCUUTHIBATH

OCHOBHBIC YHUCJIOBBIC XapaKTCPUCTUKH CquaﬁHBIX BCJIMYMH, pCIIaTb OCHOBHLBIC 3a/la4u

MaTeMaTU4eCKOW CTATUCTUKY; PElIaTh TUIOBbIE pacueTHbIe 3aaaun (Y-YKE-1)

BJIaJd€Th.

— BJIaACTh HAaBBIKaMH HCIIOJIb30BaHU 3HAHUM €CTECTBCHHBIX HayK U MaTCMaTUKHU IIpHU

pEIIeHNY MPAaKTHYECKUX 3a7ad WHKeHepHoi aestensHoctr (B-OIK-1);

— MCTOAAMHU MATCMATHYCCKOI'O aHaJInM3a U MOACIHUPOBAHUA, MCTOAAMU PCIICHHA 3a/a4

daHaJIn3da M pacycTa XapaKTCPUCTHK (1)I/IBI/I‘I€CKI/IX CUCTEM, OCHOBHBIMH IIpHCMaMH

00pabOTKH JKCIIEPUMEHTATbHBIX JaHHBIX, METOAAMH pabOThl C TPHUKIAJTHBIMU

nporpamMMmHbiME Tipoayktamu (B-YKE-1)

3.3 BocnurartenbHas padora

Hanpasienue/ Co31anue ycJI0BHi, Hcnosb30BaHue BOCIUTATEIBLHOTO MOTEHI[HAJIA
eJu o0ecneynBaOIINX Y4eOHBIX 1M CHUILTHH

EcTecTBeHHOHAY4YHBIH U 001IENPO(eCCHOHATBHBIA MOLYJIH
IIpodeccuonanbuoe | - GopmMupoBaHue 1.Ucnionb30BaHre BOCIUTATEIHHOIO MTOTEHIINAA
U TPYJI0BOE rIyOOKOTO TOHUMAaHUS JTUCIUTIINH €CTECTBEHHOHAYYHOTO U
BOCIIMTAHHE COLIMAJIBHOW POJIN o0uienpodecCHoHaTBLHOI0 MOAYJIS JUIST:

npodeccuu, NO3UTUBHON
Y aKTUBHOH YCTaHOBKHU Ha
LEHHOCTH N30paHHON

- (opMuUpOBaHUS TO3UTHUBHOTO OTHOIICHUS K
npodeccun nHxKeHepa (KOHCTPYKTOPa, TEXHOJIOTA),
MMOHMMAHHUS €€ COIUATBHON 3HAYMMOCTH M POJU B

CIELIMAIBHOCTH, o0111ecTBe, CTPEMIICHHUS ClIeI0BaTh HOpMaM
OTBETCTBEHHOTO poeCCHOHATEHON 3TUKH TOCPEICTBOM
OTHOLIECHHUS K KOHTEKCTHOTO 00yuYeHHUsl, pellIeHHs] IPAaKTUKO-
npoeCCHOHATBLHON OpPUEHTUPOBAHHBIX CUTYAIl[MOHHBIX 3a]1a4.

JesTeNbHOCTH, TPYRY
(B14)

- opMHUpPOBAHUS YCTOWUNBOTO HHTEpPECa K
npodecCHOHAEHOM IeATEeTPHOCTH, CIIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIbHO MBICITHUTh,
MMOHUMATh 3HAYUMOCTH Mpodeccuu mocpecTBOM
OCO3HAHHOTO BHIOOpA TEMATUKH MTPOCKTOB,
BBITIOJTHEHHSI IIPOEKTOB € TIOCIIEAYOMIEH

My OJIMYHOM Tpe3eHTaIueld pe3yIbTaToB, B TOM
yucie 000CHOBAHUEM HX COIHAILHOM U
MPaKTUYECKOM 3HAYMMOCTH;

- opMupoBaHUS HABBIKOB KOMaHIHOW pabOTHI, B
TOM YHCJIC PeaTH3allii Pa3IUIHBIX TPOSKTHBIX
poaielt (Jiuaep, UCTIOMHUTENb, AaHAJTUTHK U TIP.)
MOCPEICTBOM BBITIOJTHEHHS] COBMECTHBIX MPOEKTOB.
2.Mcnonap30BaHle BOCIIUTATEIHLHOTO ITOTECHIIMAIA
JTUCIUIUTMH "DKOHOMHUKA U yTIpaBJICHHE
Mpou3BOACTBOM ', "MIHHOBalIMOHHAS SKOHOMHUKA U
TEXHOJIOTHYECKOe MPeTPUHUMATEIbCTBO",
"[IpaBoBenenue" ms:

- (opmupoBaHUs HABBIKOB CHCTEMHOTO BHJICHUS




POJIM ¥ 3HAUUMOCTH BBIOpaHHOM npodeccuu B
COLIMAJIbHO-?)KOHOMHMYECKUX OTHOILLICHUAX Yepe3
KOHTEKCTHOE 00yYCHHE

- opmupoBanue
IICUXOJIOTHYECKOU
TOTOBHOCTH K
npodeCcCuOHAIbHON
JeSITeIbHOCTH 1O
n30paHHOM npodeccuun
(B15)

Hcnonp3oBaHne BOCIUTATEIBHOTO MOTCHITHATIA
JTUCIUTIIAH 001Ienpo(ecCHOHATIBHOTO MOYJIS
TS

- (hopMupoOBaHHS yCTOHYUBOTO HHTEPECA K
npoeCCHOHATILHOM JIeATEIbHOCTH, TOTPEOHOCTH B
AOCTHXKCHUM PE3YJIbTaTa, IOHUMaHUA
(YHKIIMOHATBFHBIX 00S3aHHOCTEH U 337124
n30paHHOM TPO(PEeCCHOHATIBHOMN A TEIHHOCTH,
4yBCTBa NPO(HEeCCHOHAIBHONW OTBETCTBEHHOCTH
4YCPE3 BLINTOJIHCHUEC y‘-Ie6HI>IX, B TOM HHUCIJIC
MPAKTUYECKUX 3aaHuH, TPEOYIOLUX CTPOroro
COOITIO/ICHHS TTPABHUJI TEXHUKH OE€30MACHOCTH U
MHCTPYKIMHU N0 paboTe ¢ 000pyI0BaHUEM B
pamKax JJabopaTOpHOIr0 MPAKTHUKyMa.

HNHTesiekTyanbHoe
BOCIIUTAHHE

- (hopmupoBaHue
KYJIbTYpBbl YMCTBEHHOTO
Tpyna (B11)

Hcnonp30BaHne BOCIMTATENBHOIO IOTEHLIMAA
JUCHUIUIMH TYMaHUTApHOTO,
€CTeCTBEHHOHAYYHOT0, 001IeTTPO(heCCHOHAIBHOTO
1 ipo(heCCUOHATIBHOTO MOAYJIS ISt
(bopMHUpOBaHHUS KYJIBTYPbl YMCTBEHHOTO TpY/a
MIOCPEICTBOM BOBJICUEHUS CTYJIEHTOB B yueOHbIE
HCCIIeZIOBAaTENIbCKUE 3a/1aHUs, KypCOBbIE paOOThI U

zp.

4 COAEP) KAHUE U CTPYKTYPA JUCHUIIJIMHBI

OO6m1as Tpy10eMKOCTh JUCIIUILIMHBI COCTABIIAET 3 3a4eTHbIC eauHuUIlbI, 108 yacos.

Bunpr yueGHOiM
JeITeIbHOCTH, BKIIOYas Texymnii
CaMOCTOSITENIbHYIO padoTy KOHTPOJIb AtTecranus Maxe
Neo Pasien ‘5 CTYCHTOB U yCIIEBAEMOCT paznena S
/I . T TPYJOEMKOCTb (B Hacax) 1 (Henens,
y4eOHoM paznen
- (memens, dbopma)
JOUCHUTIINHBI . A 3 H s
g2 E2| g | torw
= | C&F& S8
Cemectp 1
1 Pazpen 1 1-9 13 | - 14 9 T1-4,10 | KP1-9,15 25
2 Pazgen2 | 10-18 T2 -14,10 | KP2-18, 15 25
8 13 - |14 9
Uroro 26 | - | 28 18 20 30 50
DK3aMeH 36 50
Htoro 3a cemectp 100




T- TecToBoe 3a1anne
KP- koHTposbHas paboTa
N/I3- uaauBryanpHOE JOMAIHEE 3aJaHHUE

4.1 Copep:xanue JeKuMi

Pa3zgen 1

Bexrtopel. ['eomeTpust HA IIJIOCKOCTH

Bekropsl. OcHoBHBIE TTOHATHS. JIMHENHbBIE onepay Ha1 BekTopaMmu. [Ipoekuus BekTopa
Ha ocb. OpTOHOPMHUpOBaHHBIE 0a3UChl, UX OCOOEHHOCTb. HampaBisromniue KOCHHYCHI
BEKTOpa. JlekapTOBBI KOOPIUHATHI BEKTOPOB U TOYEK. CKaIsIpHOE MPOU3BEACHUE BEKTOPOB,
€r0 OCHOBHBIE CBOICTBA, KOOPJIMHATHOE BbIpAKEHHE. BeEKTOpHOE H CMEMIaHHOE
IIPOU3BEICHUE BEKTOPOB, MX OCHOBHBIE CBOWCTBA M T'€OMETPUYECKUN CMBICI. Y CIOBUS
OpPTOTrOHAIIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. JIeKapTOBBI CHCTEMBI
KOOpJMHAT Ha TUIOCKOCTH M B MPOCTpaHCTBe. Ilepexon OT OAHOW CHCTEMBbI KOOPIMHAT K
JIPYyTrOW: MEPEHOC Hayajia KOOpJIHWHAT, MOBOPOT oceu. [lomspHble, TWIMHAPUYECKUE H
chepuyeckue KoopAuHaATHl JIMHelHble mpocTpaHcTBa. JIuHelHas 3aBUCHUMOCTb CHCTEMBbI
BEKTOpOB. PazMepHOCTh U 0a3uC JIMHEHHOTO MPOCTPAHCTBA. AHAIUTUYECKAsS TEOMETPUs
Ha TIOCKOCTU. JIluHmm Ha mockoctu. [lonsipHas cucTteMa KOOPAMHAT, CBSI3b MEXKIY
MOJISIPHBIMM M JIEKAPTOBBIMU KOOPJMHATAMU TOUYKHU. JIMHUU U UX ypaBHEHUS, YPABHEHUE
okpyxHocth. [Ipsmas B R?, paznuuHbie (OPMBbI YpaBHEHUS, B3aUMHOE PACMOJIOKEHUE
IBYX OpsMbIX. PaccrosgHue ot Touku a0 npssmoit. I1mockocTes B mpoctpancTse. Paznuunbie
dbopmyIibl ypaBHEHUS TNIOCKOCTH. HopMasibHOE ypaBHEHUE TIIIOCKOCTH.
Pasznea 2

AHauTHYeCcKas IrcoOMCTpUA B ITPOCTPAHCTBC. KDI/IBble U TIOBEPXHOCTH BTOPOIO

IopsAaKa

[Ipsimas B mpocTpancTBe. Ob111ee 3a7aHle, KAHOHUYECKOE U MapaMeTPUIECKOe ypaBHEHUS.
[Tepexoxn oT ogHOrO crioco0a 3axanus kK Apyromy. OcHOBHbIE 3a1a4H Ha TeMy «I1mockocTh
U TpSAMas»: PacCTOSHUE OT TOYKH JI0 TUIOCKOCTH U TMPSIMOM, YTJbl MEXAY HPSIMBIMH U
IUIOCKOCTSIMM, MPOEKIUU TOYKM HA IUIOCKOCTh M NIPSMYIO, YCIOBUE IEPECEUEHUs JIBYX
OpsIMBIX U T.J. JIMHUKM BTOPOro MOpsifKa Ha MIOCKOCTU. DJUIMIIC, TunepOoa u napadona.
Kanonnueckue ypaBHeHus. OOiiee ypaBHEHHE KPUBBIX BTOPOTO MOPSIKA HA TIIOCKOCTH.
[IpuBenenne oOIIEro ypaBHEHHs] KPHUBBIX BTOPOTO TMOpPsAKA K KAHOHHMYECKOMY BHIY.

[Ipsimas ¥ NII0OCKOCTH B MPOCTPAHCTBE. Y PaBHEHUE IUIOCKOCTH U IIPSMOU B IIPOCTPAHCTBE.



VYros Mexay MIOCKOCTAMU. YTOJI MEXAY NPSAMBIMA. YTOJ MEXKIY NPSIMOU U TUIOCKOCTBIO.

KpuBble BTOpOro mopsiika: >JUIMIC, rumnepborna, mnapabona. IloBepxHOCTH BTOPOro

3
nopsiaka. [Tnockocts B R”, paznuunbie popmbl ypaBHEHHSI, B3AUMHOE PACIONIOKEHUE ABYX

. 3
wiockoctei. [Ipsimas B R”, paznuuanbie GopMbl ypaBHEHUS, B3AUMHOE PACIIOIO0KEHUE IBYX

npsMbIX. B3anmHOE pacnosiokeHue IUJIOCKOCTH U IIPSAMOM B R®, wmmsapuyeckue

ITOBCPXHOCTH. AJ'IFC6paI/I‘ICCKI/IC MOBCPXHOCTH BTOPOIO IOpsAAKd, HX KAaHOHHYCCKHC

ypaBHEHUS, ycTaHOBIeHHE (popM MeroaoM ceueHuid. OOmiee ypaBHEHHE MOBEPXHOCTH

BTOPOTrO MnmopsAakKa.

A W N

4.2 TeMaTHYeCKHUIl MJIaH NPAKTHYECKHUX 3aHATHI

. DIIeMEHTHI BEeKTOpHOU anreOprl. Bextopsl. [Ipoekius BekTopa Ha OCh.
. CxanspHoe, BEKTOPHOE, CMEIIAHHOE IIPOU3BEACHUE BEKTOPOB, IPUIIOKEHUS.
. AHaAIIUTHYECKas T€OMETPHUs HA INIOCKOCTH. JINHUM Ha TUIOCKOCTH.

. HOHﬂpHaﬂ CUCTCMaAa KOOpAMHAT, CBA3b MCXKAY IIOJLIPHBIMH MW ACKAPTOBBIMU

KOOpAHaTaMH TOYKH. JIuHuu u ux YPaBHCHUA,

2
. YpaBHeHue okpyxHoctu. [Ipsamas B R, pasnuunbie (opmbl ypaBHEHUs, B3aWMHOE

PAaCIIOJIOKCHUC IBYX IIPSAMBIX. PaccrosiHue oT TOUKH a0 HpHMOﬁ.

.JIuHMM BTOpOro moOpsAKa Ha IUJIOCKOCTU. OJuMIC, runepbosa u mapabodna.

Kanonnueckne ypaBHenus. OOmiee ypaBHEHHE KpPHBBIX BTOPOTO TMOpPSAKAa Ha

IIJTIOCKOCTH.

. [IpuBenenue oO1ero ypaBHEHUsI KPUBBIX BTOPOTO MOPSAIKA K KAHOHUYECKOMY BH]TY.

3
. AHanmuTHYeCcKass reoMeTpus B mpoctpaHcTBe. [lmockocts B R, pasmuunbie dhopmbl

ypaBHEHUS!, B3AUMHOE PACIOJI0KEHHE JIBYX IMJIOCKOCTEH.

. Hpsmast 8 R®, pasnuansie GpopMbI ypaBHEHHs, B3AHMHOE PACTIONOKEHHE ABYX TPSMBIX.

o 3
BzanmHoe pacnonoxeHue mioCKOCTH U npsAMou B R”.

10. HHJ’IHHJIPH"I@CKHG IMOBCPXHOCTHU. Anre6panquKI/Ie IMOBCPXHOCTHU BTOPOT'O ITOPAAKA, UX

KaHOHHWYCCKUC YPABHCHUSA, YCTAHOBJICHUC (bOpM MCTOAOM CCUCHUI.

11. OOiee ypaBHEHHE TOBEPXHOCTH BTOPOTO MOPSIKA.

1.
2.
3.

4.3 CamocTtosiTesibHasA padoTa CTYA€HTOB

DneMeHThl BeKTOpHOU anreopsl. BekTopsl. [Ipoekiiust BeKTopa Ha OCh.
CkansipHoe, BEKTOPHOE, CMELIAHHOE MTPOU3BEACHUE BEKTOPOB, MPUIIOKEHHUS.

AnHanutndeckas reoMeTpus Ha IIOCKOCTH. JIMHUM Ha IIOCKOCTH.



4. IlonsspHass cucteMa KOOPAMHAT, CBA3b MEXAY MOJSAPHBIMHU M JEKapTOBBIMU

KOOpJMHAaTaMU TOYKH. JINHNY 1 UX ypaBHEHU,
2

5. YpaBuenne okpyxnoctu. [Ipsmas B R, paznuunbie ¢opMbl ypaBHEHHS, B3aWMHOE
PacIoIOKEHUE IBYX NPSIMBIX. PacCTOSIHUE OT TOYKH 10 IPSIMOMA.

6. JIlunuum BTOpPOro TMOpsiAKA HA IUIOCKOCTH. OIUIMIC, Tumnepbosia U mnapabdoda.
Kanonnueckue ypaBHeHus. OOmiee ypaBHEHUE KpPHUBBIX BTOPOTO MOpSAKa Ha
IUIOCKOCTH.

7. IlpuBenenue oO1Iero ypaBHEHUS! KPUBBIX BTOPOTO MOPSAIKA K KAHOHUYECKOMY BH]TY.

3
8. Ananutuyeckass reoMeTpusi B mpoctpaHcTBe. Ilnmockocts B R”, paznuunbie ¢Gopmsl
YPaBHEHUS, B3AMMHOE PACIOJIOKEHHUE JIBYX TUIOCKOCTEH.
3
9. [Ipsimast B R°, paznuunbie GopMbl ypaBHEHUS, B3AUMHOE PACIIOIOKEHUE IBYX MPSIMBIX.
. 13
B3anmHoe pacnonoxeHue mI0CKOCTH U MpsMou B R”.

10. Hunuaapuyeckre MOBEpXHOCTU. ANreOpanyecKkue MOBEPXHOCTH BTOPOTO MOPSAKA, UX

KaHOHUYECKHUE YPABHEHUS, YCTAHOBIEHUE (DOPM METOJOM CEUECHHUI.

11. OOiee ypaBHEHHE MTOBEPXHOCTH BTOPOTO MOPSIKA.

5 OBPA3OBATEJIBHBIE TEXHOJIOI'THU

B cooTBeTcTBUM C KOMIETEHTHOCTHBIM IOJXOJIOM, BBIMYCKHUK By3a JOJKEH HE
npocTo 001aaaTh OMPEACICHHOW CyMMOIl 3HaHUM, a YMETh HPHU MOMOIIM 3TUX 3HAHUU
pelaTh KOHKPETHBIE 3a/1a4i TPOU3BOJICTBA.

Cormacao TpeboBanmsim OC HUAY MUOU BO mno cnenmambHocTr 15.05.01
«IIpoekTupoBaHHE€  TEXHOJOTMYECKMX  MAaIllMH W  KOMIUIEKCOBY»,  peanau3alus
KOMIIETEHTHOCTHOTO TOJAXO0/a JOJKHA MPEeAyCMAaTpUBATh HCIIOJIb30BAaHUE B y4eOHOM
pollecCe AaKTUBHBIX M WHTEPAKTUBHBIX ()OPM TPOBEACHUS 3aHATUM B COYETAHUU C
BHEAYJAUTOPHON paboToi C 1enblo (HOPMHUPOBAHUS M Pa3BUTHS TPO(ECCHOHATBHBIX
HABBIKOB 00yYarouuxcs.

JlekiinoHHBIE 3aHATHS TPOBOJAATCS B  CHEUUAIM3UPOBAHHOW ayAUTOPUH C
IPUMEHEHUEM MYJIbTUMEIUINHOTO MPOEKTOpa B BUJIE YUCOHOW Mpe3eHTAruu. Y4eOHbIe
MaTepualbl MNPEIbIBISIOTCS CTYJICHTaM JJisi O3HAKOMJIGHHS] M H3Yy4YCHUS, OCHOBHBIC
MOMEHTBHI JICKIIMOHHBIX 3aHATUN KOHCIIEKTUPYIOTCA. OTAENIbHBIE TEMbI MPEITIAratoTcst st

CaMOCTOATCIbHOI'O U3YUYCHUA C 00s13aTeILHBIM COCTABJICHUEM U KOHTPOJICM KOHCIICKTA.



HpaKTI/I‘-IeCKI/Ie 3aHATHUA IPOBOAATCA TAKXKEC C IPUMCHCHHUCM MyanHMCI[HfIHOFO

IpoeKTopa ¢ pa300poM THUMOBBIX PEIICHUN 3aJad C BbIJAYed Y4YeOHBIX MaTepHUaliOB

CTyJCHTaM.

Tekymui KOHTPOJIb 3HAHUM CTYJEHTOB IO OTACIBHBIM paszieiaM U B LEIOM IO

JUCLUIUIMHE MPOBOAUTCS B popMe OyMaKHOTO TECTUPOBAHUSL.

6 OHEHOYHBIE CPEACTBA JJIAA TEKYIHET'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXKYTOUYHOM ATTECTAIIMU 11O UTOTAM

OCBOEHUA ANCIUIIVIMHBI U YYEBHO-METOANYECKOE

OBECIEYEHUE CAMOCTOSATEJIBHOMN PABOTHI CTYJIEHTOB

Hepequb OLCHOYHBIX CPEACTB, HCIIOJIB3YEMBIX JIJIHA TeKleIeﬁ arTrecranmm

IIpeacraBiaenue
HaumeHnoBaHue
Kpartkas xapakrepuctuka OIIEHOYHOI'0
Kon OLIEHOYHOTI' 0
OLICHOYHOI'0 CPe/CTBAa cpeacTBa B
cpeacTBa
donpge
1 cemecTp
CpenctBo IpOBEPKU YMEHUI
KP1, pel POBEPKIY Kommiekt
KonTposbHbie MIPUMEHATH TTOJTyUYCHHBIE 3HAHUS JJIs
KP2 KOHTPOJIBHBIX
paboThI pELICHUS 3a7a4 ONPEAECIEHHOrO sananmii
THMA IO BCEM pazjesam
T1 .
KoMmjiekT TeCTOBBIX 3aJJaHUH 10 TecToBbIC
T2 | TectupoBaHue
pazneny 3aJJaHUsI

PacumdpoBka koMneTeHIMI Yepe3 IVIAHUPYeMbIe pe3yJabTaThl 00y4eHHU s

CBs13b MCIKIY q)OpMI/IpyeMBIMI/I KOMIICTCHOUAMU W INIAHUPYCMBIMH PC3YJIbTATaMU

0o0yueHUs npe/icTaBieHa B ClAeAyouen Tadauue:

IIpoekTHpyeMbIe pe3yabTAThI OCBOCHUS

JTUCHHUILINHBI
Ko U MHIMKATOPHI (POPMUPOBAHUSA CpencrBa U TeXHOJIOTHH
a KOMIIEeTEeHI M OLlEHKH
3uats (3) | Ymers (V) B“E‘g)e“’
OIIK-1 3-0OI1K-1 V-OIlK-1 B-OIIK-1 T1,T2, KP1, KP2, D
VKE-1 3-YKE-1 V-VKE-1 B-YKE-1 T1,T2, KP1, KP2, O




Jtanbl GOpMHUPOBAHUSA KOMIIETEHIIUI

BI/I)]bI aTrecranmu
Tek ATTecTa
Kol 3Hanu, eﬂ 17}1’ m ]:; 1 IIpomexy-
Paspnen Tembl 3ansATHI KOMIIETEeH- YMeEHUS H TOYHAasA
i HABBIKH KOHTPO | pasiena arrecra-
Jb — -
A
HeaeJs HeaeJas
1 cemectp
BekTtopsr. OIIK-1; 3-OI1K-1; T1-4
Paznen 1 | 'eomerpus Ha| VYKE-1 V-OIIK-1; KP1-9
MIJIOCKOCTH B-OI1IK-1.
AK3aMECH
Ananutuueckas
rEOMETPHUS B
HpOCTpElHCTBe. OIIK-1; 3_YKE_1;_ T2-11 | U/]131-16
Paznen 2 KomBLIe . VKE-1 V-VKE-1,; V3218
P B-VKE-1.
MOBEPXHOCTH
BTOPOTO MOPSI/IKA
IIIkana oneHKH 00pa3oBaTeIbLHbIX J0CTUKEHUI
Makec.
B —
Kon U/l OI[€HOYHOT'0 Kpurepun Bamn 0ast
cpeacrea MMHUH.
0aJL1
BBICTaBJsieTCs  cryAeHTy, ecau  90-100% 10
TECTOBBIX BOIIPOCOB BBHIMIOJIHEHO MPABUIBLHO
BBICTaBJISIETCS CTyneHTY, eciii 80-89% 3
TECTOBBIX 3aJ1a4 BBITIOJTHEHO MPABUIIBLHO
BBICTaBJISIETCS CTyNCHTY, eciii 60-79%
T1 | TectoBoe YACHLY, 6
TECTOBBIX 33J1a4 BBIIIOJIHEHO MPABUIILHO 10-6
3aganue Nel 5
IIpU OTBETE CTyAEHTa MeHee, ueM Ha 60%
BOIIPOCOB TECTOBOE 3aJIaHUE HE 3aYUTHIBACTCS
Uy CTyZIeHTa 00pa3yeTcst 10T, KOTOPHIi <6
JIOJDKEH OBITh 3aKPBIT B TEUCHUE CEMECTpa
WJIA HA 3a4C€THOW HEJETE
BBICTaBJsieTCs  cryAeHTy, ecau  90-100% 10
TECTOBBIX BOIIPOCOB BBHITIOJIHEHO MPABUIIHLHO
BBICTaBJISIETCS CTyNEeHTY, eciid 80-89% 3
T2 | TectoBoe TECTOBBIX 33J1a4 BBIIIOJIHEHO MPABUIILHO
3amanue No2 | BBICTaBJsIETCS CTyNEHTY, eciiu 60-79% 6
TECTOBBIX 3aJ1a4 BBHIMIOJIHEHO MTPABUILHO 10-6
IIpU OTBETE CTyAeHTa MeHee, ueM Ha 60% <6
BOIIPOCOB TECTOBOE 3a/IaHUE HE 3aUUTHIBACTCS




Uy CTyJIeHTa 00pa3yeTcsl 10T, KOTOPbIT
JIOJIKEH OBITh 3aKPBIT B TEYEHUE CEMECTPa
WM Ha 3a4E€THOU HEJEIIE

KP1

KonTtponpHas
pabota Nel

BBICTaBJISIETCS CTYACHTY, €CJIM BCE MATh 3a/1a4
pEIIeHbl BEPHO

15

BBICTABJISICTCA CTYACHTY, CCJIN YCTHIPC 3ala4n
pCUICHbI BCPHO, a4 PCIICHHUC ISTOMN COACPIKUT
HCIOYCTHI

13

BBICTABJCTCA CTYACHTY, CCIIM TPpH 3aJda4dHu
PEIICHBI BEPHO, d APYTHUEC PCIICHBI YaCTUIHO

11

BBICTABJISIETCS CTYJEHTY, €CIM [BE 3aJlauu
pEILICHbl BEPHO

BBICTABJIACTCA CTYACHTY, BO BCCX OCTAJIbHBIX
Claydasax

<9

15-9

KP2

KonTtponpHas
pabota Ne2

BBICTAaBJISIETCSl CTYJACHTY, €CIM Bce 3 3a/layu
pEIICHbl BEPHO

15

BBICTABJISIETCS CTYACHTY, €CIu 2 3aJayu
pEelIeHBl BEPHO, a peleHue 3 COACPKUT
HEJIOYEThI

12

BBICTABIIICTCS CTYJIEHTY, €CIM 2 3aJadu
pelleHbl BEPHO, a OCTaBIIUecs JHMOO He
pelieHsl, 1100 coeprKar rpyobie omuOKu

BBICTaBJISIETCSl CTYJICHTY, BO BCEX OCTAJIbHBIX
ciyyqasix

<9

15-9

DK3aMeH

BBICTABJIACTCS CTYJCHTY TMpPU MOPaBUIbHO
HalMcaHHOM OWJieTe W MpPU OTBETE Ha BCE
JOTIOJIHUTENIBHBIE BOMPOCHI MO KypCy ¢
HE3HAYUTEIIbHBIMU HETOYHOCTSIMHU, KOTOpPBIC
CTYJICHT JIOJDKEH YCTPaHUTb B IIPOILIECCE
Oecenpl ¢ mpemojaBaTeieM, B - paMKax
KOTOPOM OH JE€MOHCTPUPYET YriayOJeHHOE
MMOHMMAaHHE npeaMera u BJIAJCHHUE
KJIFOYEBBIMU  3HAHUSAMH, YMEHUAMU H
HaBbIKAMHU, TMPEIYCMOTPEHHBIMUA  JTAHHOU
TUCIUIUINHOMN

40-50

BBICTABJIACTCS CTYJCHTY TMpPU MOPaBUIbHO
HalMCaHHOM OWJIEeTe W MPU OTBETE HA YacTh
JOTIOJTHUTENIBHBIX BOMPOCOB MO KYpCy C
JEeMOHCTpaIuii 0a30BbIX 3HAHWK, YMEHUU W
HaBBIKOB, MPETYCMOTPEHHBIX JIAHHOM
JUCIHUILIAHOMN

35-39

BBICTABJISICTCA CTYAEHTY IIPU HANMCAHHBIX
OTBETaX Ha BOMNPOCHl Owmiera (IO0MyCKaeTcs
COJIEp’)KaHHE€ HEKOTOPHIX HETOYHOCTEH) U
JEMOHCTpaluu 0a30BbIX 3HAHUM, YMEHUU U
HaBBIKOB I10 JJaHHOM JUCIUILINHE

30-34

50-0




CCJIM CTYACHT HC HAIlMCAJ OTBCT XOTA OBl Ha
OIWH H3 BOIIPOCOB omiieta W HE MOXKET

OTBETHUTH HaA nomnoaaurebabie | < 30
KOMITETCHTHOCTHO-OPHUCHTHPOBAHHBIE
BOIIPOCHI

Hrorosas orieHka npeacTapisieT co00i cyMMy 0aiioB, 3apab0TaHHbBIX CTYAEHTOM IPU
BBITIOJTHEHUY 3a/IaHUM B paMKaxX TEKYIIEro KOHTPOJIS, aTTECTALlUU Pa3/ICNIOB U

MIPOMEKYTOYHOW aTTECTALIHH :

Orenka 1mo 5-0ayuTbHOM ITKajIe CymMma 6ajutoB Onenka ECTS
5 — «OTJIIMYHO 90-100 A
85-89 B
4 — «XOpOomIO» 75-84 C
70-74
D
3 — «YZIOBJIETBOPUTEITHHO 05-69
60-64 E
2 — «HEYJIOBJICTBOPUTEIHLHOY Hwmxe 60 F

PactudpoBka ypoBHSI 3HAaHUH, COOTBETCTBYIOIIETO MOJYYCHHBIM Oajijiam, JaeTcs B

Ta0IuIe yKa3aHHON HUKE

Cymma Ouenka | YpoBeHb NPUOOpPETEHHBIX 3HAHNH, YMEHUI1, BJIaJleHUIH 10
0aJL10B ECTS AUCHMILIHHE

“OTaMYHO” - TEOPETUYECKOE COJEPKAaHUE Kypca OCBOEHO
MOJTHOCTBIO0, 03 MPOoOeIoB, HEOOXOAUMBIE TPAKTUUECKUE
HaBBIKU PabOThI C OCBOECHHBIM MaTeprajIoM chPOPMUPOBAHBI,
90-100 A BCE MPETYCMOTPEHHBIE TPOTPaMMON 00yUueH s yueOHbIe
3aJ1aHUs BBITIOJTHEHBI, KAY€CTBO UX

BBITIOJTHEHUS OIEHEHO YHUCIIOM 0alioB, OIM3KUM K
MaKCHMaJIbHOMY.

“OueHb XOpolIO" - TEOPETUUECKOE COAEPKAHNUE Kypca
OCBOEHO MOJIHOCTHIO, 0€3 MPoOeIOB, HEOOXOAUMBIE
MPAKTUYCCKHAE HABBIKK PA0OTHI C OCBOCHHBIM MaTEPHAIIOM B
85-89 B OCHOBHOM c(hOpMUPOBaHbI, BCE MPEAYCMOTPEHHbBIE
IPOrpaMMoi 00y4YeHHUs yaeOHbIC 3aaHus BBITIOJHEHEI,
Ka4yeCTBO BBITIOJHEHHUS OOJIBITUHCTBA U3 HUX OIICHEHO
YUCJIOM 0aJIOB, OJM3KUM K MAKCUMAJILHOMY.

“Xopoto" - TEOpeTUYECKOe CoJIepKaHuEe Kypca OCBOEHO
MOJIHOCTBIO, 0€3 MPOOETIOB, HEKOTOPHIE MPAKTUUECKHE
HABBIKUA PaOOTHI C OCBOEHHBIM MaTepHUaioM C(OPMHUPOBAHBI
HEJ0CTaTOYHO, BCE MIPEIYCMOTPEHHBIE TTPOTPAMMON

75-84 C
00yueHus yueOHbIE 3a/laHUsI BBITIOJIHEHBI, KAYECTBO
BBITIOJTHEHUSI HU OJTHOTO M3 HUX HE OLICHEHO MUHUMAJIbHBIM
YUCJIOM OaJIJIOB, HEKOTOPBIE BUIbI 33]JaHUM BBITIOJHEHBI C
OIMOKaAMH.

65-74 D “Y 10BIIETBOPUTEIBHO” - TEOPETUYECKOE COAECPKAaHUE Kypca

OCBOCHO 4YaCTHUYHO, HO HpO6€HBI HC HOCAT CYHICCTBCHHOI'O




XapakTepa, He0OXOAMMBIC TPAKTUUECKUE HABBIKK PaOOTHI C
OCBOCHHBIM MaTE€PUAIIOM B OCHOBHOM C(HOPMHUPOBAHEI,
OOJIBIMMHCTBO MPEAYCMOTPEHHBIX TPOTPAMMON 00yUEHUS
y4€OHBIX 3a/IaHUI BBITIOJIHEHO, HEKOTOPHIE U3 BHIMOJHEHHBIX
3aJaHui, BOBMOXKHO,

COJIEpKaT OITUOKH.

“ITocpencTBEHHO™ - TEOPETUUECKOE COAEPKAHUE Kypca
OCBOEHO YaCTHUYHO, HEKOTOPbIE MPAKTHUECKUE HABBIKU
paboThI HE CPOPMUPOBAHBI, MHOTHE MPETyCMOTPEHHBIC
IporpaMmoii 00yueHus: yaeOHbIe 3aJaHusI HE BHITIOTHEHBI,
I100 KaueCTBO BBHITIOJHEHUS HEKOTOPBIX U3 HUX OLICHEHO
YUCJIOM OAJIJIOB, OJIM3KUM K MUHUMAJIbHOMY.

60-64 E

“HeynoBneTBOPUTENIBbHO" - OUEHb Cclla0ble 3HAHUS,
Hwuxe 60 F HEJIOCTATOYHBIC JIJIs1 TIOHUMAaHUS Kypca, UMEETCsl 00JIbIIIoe
KOJIMYECTBO OCHOBHBIX OIIMOOK U HEJI0YETOB.

BOITPOCHI K OK3AMEHY

1. BexTopbl 1 TMHEHHbIE onepanuy HaJ HUMU. [Ipoekiinst BeKTopa Ha OCh, CBOMCTBA.
2. JluHeiiHasi 3aBUCHMOCTh M HE3aBUCUMOCTH BEKTOPOB. ba3zuc. Pa3noxxenue BekTopa

o 6a3ucy.
3. JluneitHble onepaliiu HajJ BEKTOpaMH B KoopAauHaTHOM popme. [IpeodbpazoBanue
nepeHoca.
CkansipHoe Ipou3BEICHUE BEKTOPOB, MPUIIOKEHUSI.
BekTopHoe npou3BeicHHE BEKTOPOB, MIPUIIOKEHHUS.

CMemaHHoe IMPON3BCACHUC BECKTOPOB, FGOMeTqu€CKHﬁ CMBICJI, TPUIIOKCHHA.

N o g &

[TonsipHas cucrema KOOPAWHAT, CBSA3b MEXKIY HOJIIPHBIMU U JIEKAPTOBBIMU

KOOpJMHATaMU TOYKH.

8. JluHum u X ypaBHEHUS, ypaBHCHUE OKPYKHOCTH. [Ipsimas B R?, pasanYHbIC
¢dbopMbI ypaBHEHHMsI, B3AUMHOE PACTIONIOKEHHE JIBYX MPAMBIX. PaccTosHre OT TOukH
JI0 TIPSIMOM.

9. JluHuM BTOPOTO MOPSJIKA HA MIIOCKOCTH. DJUIUIIC, THIepOoIia 1 mapabdona.
Kanonuueckue ypaBHenus. OO1ee ypaBHEHHE KPUBBIX BTOPOTO TOPsIIKA Ha
IIJIOCKOCTH.

10. O6miee ypaBHEHUE KPUBBIX BTOPOTO MOPSIKA B IEKAPTOBOM CHCTEME KOOPAMHAT.

[IpuBeneHue 00111eTO YpaBHEHUS KPUBBIX BTOPOTO MOPSAJIKA K KAHOHUYECKOMY

BH]TY.

11.YpaBHeHUs: KpUBBIX BTOPOTO MOPSJIKA B MOJSPHBIX KOOPIUHATAX.




3

12. TInockocts B R”, pasnuynsie GopMbl ypaBHEHHSI, B3AHMHOE PACIIOIIOKEHHUE ABYX
IIJIOCKOCTEH.

3

13. Ilpsimas B R”, paznuunbie popMBbl ypaBHEHHUS, B3AUMHOE PACIIOIOKEHUE ABYX
HPSIMBIX.

14. B3aumHoe pacnosioxkeHue mioCKoCTy U npsaimMoil B R3 .

15. [unuHapuyeckre MOBEpXHOCTU. ANredpandyeckue NoBEPXHOCTH BTOPOTO NOPSIKA,
X KAHOHUYECKHE YPABHEHUS, yCTAHOBJICHHUE (DOPM METO/IOM CEUYCHUII.

16. OO1uiee ypaBHEHHE MOBEPXHOCTH BTOPOTO MOPSI/IKA.

7 YYEBHO-METO/INYECKOE 1 THOOPMAIIMOHHOE
OBECHHEYEHME JUCIIUIIJIMHBI

7.1 OcHoOBHAasl I TEpPaTypa

. bexnemumes, JI.B. Kypc aHamuTuyeckodi reomMeTpuM U JMHEHHON anreOpbl
[DnekTpoHHBIN pecypc]: yueOHuk. — DnekrpoH. gan. — CII6. : Jlans, 2015. — 445 c.
— Pexum poctyna: http://e.lanbook.com/books/element.php?pll_id=58162 - 3BC
«JIanb»

. bexnemuiues, /[.B. Pemenne 3amau u3 Kypca aHaIIMTUYECKOW T€OMETPUM U JIMHEMHOU

anreOpsl [DNEeKTPOHHBIA pecypc|: yueOHUK. — DJeKTpoH. AaH. — M.: dusmarnur,
2014, — 190 C. — Pexum JIOCTyTIA:
http://e.lanbook.com/books/element.php?pll_id=59632 - ObC «Jlaub»

.I'eBopksn, II.C.  Beicmias wmartematuka. JluHelHas anreOpa HW aHaIUTHYECKas
reometpust [Onexkrponnbiii  pecypc]/ I'eBopksa II.C.— DIeKTpOH. TEKCTOBBIC
nanueie.— M.:. OU3IMATIIUT, 2011.— 205 c¢.— Pexum jgoctymna:

http://www.iprbookshop.ru/24671 .— 3BC «IPRbooks»

. Unpun, B.A. AHanutuyeckasi reoMeTpus [DJIEKTPOHHBINA pecypc]: yueOHUK sl By30B/
Nnenn B.A., Ilo3usak O.I.— OnektpoH. TekcroBblie nanHble.— M.: OUIMATIIAUT,
2012.— 222 c— Pexum pgocryma: http://www.iprbookshop.ru/25716 .— DBbC
«IPRbooks»

7.2 lonoJIHUTeIbHAS JTUTEpaTypa

. bponmreitn, U.H. CrnpaBouHuk nmo mMaTeMaTuKe JJIsi MHKEHEPOB M yYAIllUXCS BTY30B

[DnmekTponnsii  pecypc]: cmpaBounuk / W.H. bponmreiin, K.A. CemenmseB. —


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

Onektpon. panH. - CII6. : Jlaws, 2010. - 608 <c. - Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=678 - DBC «Jlaub»

.I'ycak, A.A. CrhpaBo4HHK MO BBICIIEH MartemaThke [DnekTpoHHbIN pecypc]/ ['ycak
A.A., T'ycak I''M., bpuunkoBa E.A.— DIeKTpOH. TEKCTOBBIC JaHHbIC.— MHUHCK:
TerpaCucremc, 2009.— 638 ¢c.— Pexum mocryna: http://www.iprbookshop.ru/28224
— OBC «IPRbooks»

. Kanomues, C.b. Ananmutuueckas reoMeTpusi U JIMHEWHas anredpa [DIeKTpOHHBIN
pecypc]/ Kamomues C.b.— DnektpoH. TekctoBbie naHHble.— M.: OU3MATIIUT,
2011.— 168 c.— Pexum pgocryma: http://www.iprbookshop.ru/17172. — D5BbC
«IPRbooks»

. Mbiikuc, A.J[.  Jlekuuu mo BhICIIEN MaTtemMaTUKe [DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue. - OnektpoH. nmaH. - CII6. : Jlamp, 2009. — 689 c. - Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=281 - 5BC «Jlaub»

. ®ponos, C. A. Hauepratenbnas reometpus [Tekcrt]: ¢6. 3agau / C. A. @ponos. - 3-¢
u3f., ucnp. - MockBa: MUH®PA-M, 2008. - 171 c. - (Bsiciiee oopazoBanue). - ISBN
978-5-16-003273-3

7.3 llepuoanyeckue u3IaHus

1.BectHuk ToMmckoro rOCyapCTBEHHOI'O YHUBEPCUTETA. Maremaruka 51

mexanukahttp://www.iprbookshop.ru/8342.html

. BectHHK HOBOCI/I6I/IpCKOI‘O rocyagapCTBCHHOTO YHUBCPCHUTCTA. CepI/ISII MaTCMaTI/IKa,
MexaHuka, nHpopmaruka http://elibrary.ru/contents.asp?titleid=8524

Bectauk Poccuiickoro yHuBepcutera apyxObi HapomoB. Cepus MartemaTtuka.

HNudopmaruka. dusuka http://www.iprbookshop.ru/32515.htmi

7.4 NuTepHeT-pecypchbl
1. http://www.mathtest.ru/

2. http://www.exponenta.ru/

8 MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JTUCLUTILIMHbBI

I[J'IS[ IMPOBCACHUA yqe6HBIX 3aHITUN JICKIMMOHHOI'O MW CECMHHAPCKOI'O THIIA,

TPYNIIOBBIE U WHAUBHUAYAJIBHBIX KOHCYJIBTALIMM, TEKYIIErO0 KOHTPOJIS, HMPOMEXYTOUYHOU


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

aTTECTAIlMM HWCIIONB3YIOTCA y4YeOHBbIE ayIUTOPHH, OCHAIICHHBIE OO0OpPYJIOBaHHEM U
TEXHUYECKUMU CPEICTBAMHU OOyUEHHS.

Y4eOHble ayauTOpUH ISl CaMOCTOSITENIBHOW PabOThI OOYYarOMUXCS OCHAIICHBI
KOMIIBIOTEPHOW TEXHUKOM C BO3MOXHOCTBIO NOAKIIOYEHHS K cetu «UHTepHer» wu
oOecrieyeHrneM J0CTyIa B AIEKTPOHHYIO0 HHPOPMALIMOHHO-00pa30BaTENbHYIO CpEy By3a.

TTU HUAY MUDU obecnieueH HEOOXOAUMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO U
CBOOOJTHO pacCIpOCTPaHIEMOI0 MPOTPAMMHOTO 00eCTICUEHUS.

CBeneHuss 0 HaJIMYUM OOOpPYJAOBAaHHBIX YYEOHBIX KaOWHETOB, OOBEKTOB IS
IIPOBENICHUS MTPAKTUYECKUX 3aHATUN TPeICcTaBlieHbl Ha oduimaibHoM carite TTU HUAY

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



