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I. OPTAHU3AIIMOHHO-METOJIUYECKHUM PA3IEJ

Henu u3yyeHusi AUCHUIINHBI:
* (popmMupoOBaHHUE JIUYHOCTHO-CMBICIIOBOTO OTHOIIECHUS CTY/IEHTOB OakanaBpuara K
reOMEeTPUHU KaK K y4eOHOUN NUCHIUIUIMHE U HAyKe,
" OCO3HAHME COLIMAIBHOM 3HAYMMOCTU CBO€Hl Oynyuied npodeccun, GopMupoBa-
HUE MOTHBAIIUH K OCYIIECTBICHHIO MEarOrn4eCKOi AesITeTbHOCTH,
" [OATOTOBKAa K HCIIOJIB30BAHUIO CHCTEMATHU3UPOBAHHBIX TCOPETHUECKUX U MPaK-
TUYECKHUX 3HAHUU MPHU pelIeHUH Mpo(ecCuoHaNIbHBIX 3a/ad.

33[[3‘-11/[ O0CBOCHMUSA NTUCHHUIIJINHBI
" BOOPYXKCHHMC KOHKPCTHBIMH 3HAHHUAMH, YMCHHUAMU, KOMIICTCHIIUAMM, BBIPAKCH-
HbIMH B TOTOBHOCTU IPCTIOAaBATL I'COMCTPHUIO B 06me06pa3OBaTeHBHOﬁ IKOJIC
151 KB&HI/I(I)I/IL[I/IPOBaHHO BCCTHU JJICKTUBHBLIC KYPChI IO TCOMCTPHUU B HpO(i)HJ'IBHOfI

IIKOJIC,

* (opMUpPOBaHUE KYJIbTYPbl MBIIIJIECHUS, CIIOCOOHOCTH K OOOOIIEHUIO, aHAIHU3Y,
BOCHPHUSTHIO MHPOPMAITHH, ITOCTAHOBKE IICJIM U BEIOOPY IYTEH €€ TOCTHUKCHUS.

Mecto qucuuniaunbl B cTpykrype OIIOIL: peanusyercs B pamkax o0si3aTelb-
HOM "acTu 6s0ka b1. JIuciuminHel (MOTYIIH).

Il1anupyemblie pe3yabTaThbl 00yUYeHHs M0 TUCHHUIJIMHE |

Kox xommeren-
MU

I/IHHI/IKaTOPLI JAOCTH/KCHUSI KOMIIECTCHIIUH

Ilnanupyemble pe3y/ibTaThl 00y4eHHs N0 JUCLH-
IJIHHE

OIIK-2

3HaTh:

- (enepanbHBIE TOCYAAPCTBEHHBIE 00-
pa3oBaTebHbIE CTAHIAPTHI;

- UCTOPHIO, 3aKOHOMEPHOCTH M TpPUH-
LUIIbI TIOCTPOEHUS U PYHKIIMOHUPO-
BaHUs1 00pa30BaTENIbHBIX CUCTEM;

- OCHOBBI JJUJIaKTHUKH;

- COBpPEMEHHble 00pa30oBaTENbHbBIC
TEXHOJIOTUH, B TOM uucie UHPOP-
MaIMOHHO-KOMMYHHUKAIIUOHHbBIE
TEXHOJIOTHHU.

3HaerT:

TEPMUHBI ¥ TIOHSTHS T€OMETPHUH, OPUEHTH-
pyeTcs B IEPCOHANUAX, (haKTax, KOHIICTI-
[IUSX, KATEropusX, 3aKOHaX, 3aKOHOMEPHO-
CTSIX, METOJIaX MPUMEHHUTEIIBHO K mpodec-
CHOHAJILHOM JAeATEILHOCTH.

YMeTh:

- paspabaTbiBaTh OTACIbHBIE KOMIIO-
HEHTHl OCHOBHBIX H JOIOJHHUTEIb-
HBIX 00pa30BaTEIbHBIX MPOTPAMM;

- HCIOJb30BaTh  HMH(MOPMAIMOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJOTHH B
pa3paboTKe 00pa3oBaTEIIBHBIX TPO-
rpaMM;

- MIIAHUPOBAThH Y4eOHBIEC 3aHSATHSI.

VYMeer: ckiaJbpIBaTh, BBIYUTATh BEKTOPHI;
YMHOXAaTh BEKTOP Ha YKMCJIO; HAXOAUTh KO-
OpAMHATBl BEKTOPAa HAa IUIOCKOCTH; Haxo-
JUTh KOOPIMHAThl BEKTOpa B MpPOCTpaH-
CTBE; HAXOJUTh CKAJISIPHOE MPOU3BEJICHHE
BEKTOPOB; pelIaTh NPOCTEHIIME 33Jaud B
KOOp/MHATax; yMETb MEpPeXoauTh OT Ips-
MOYTOJIbHOW JI€KapTOBOW CHCTEMBI K IIO-
JSIpHOW M HAoOOpOT; pemaTh 3aJauyd Ha
pasn4HbIe CIOCOObI 3alaHus MPSAMON U
IUIOCKOCTH; YMETh BBINOJHATH T€OMETPHU-
yeckre npeoOpa3oBaHusi; yMeTb PUBOIUTH
oO1iee ypaBHEHHE KPUBOW 2-TO MOpsAIKa K
KaHOHWYECKOMY BHJLY.




Bnaners:

- mpueMaMu pa3pabOTKH MpOrpamMm
y4eOHBIX JUCHUIUIMH B paMKax OcC-
HOBHOM o0mieo0pa3oBaTeTbHON
POrpaMMBbl;

- HaBBIKAMHU IPUMEHCHUS COBPEMCH-
HBIX 00pa30BaTENbHBIX TEXHOJIOTUH
B pEeaJbHOI U BUPTyanbHOU 00pa3o-
BaTEJIbHOM CpEAE;

- UH(POPMALIMOHHO-
KOMMYHUKAIIUOHHBIMU ~ TE€XHOJIOTH-
SMH: Ha YpPOBHE TNOJB30BATEN; HA
oOIIenearornueckoM ypoBHE; Ha
IpeMETHO-TIEAarOTHIECKOM
YPOBHE.

Bnageer: npuemamu pemieHuss 3anad ¢ MC-
IIOJIb30BAHUEM CKAJISIPHOI'O, CMEIIAHHOTO U
BEKTOPHOI'O IIPOU3BENECHUN BEKTOPOB; BbI-
MIOJIHEHUS TEOMETPUUECKUX IIOCTPOECHUH Ha
IIJIOCKOCTH; TOCTPOCHMSI CEYEHHsT MHOIO-
IPAaHHUKOB, KOHYCOB W LIUJIMHJAPOB; yMe-
HUEM YBEPEHHO peIlaTh 3a/1a4M, CBA3aHHbIC
CO IIKOJIBHBIM KYPCOM I'€OMETPHH.

OIIK-5

3HaTh:

- TIPUHIIMAITBI OPTaHU3aUN KOHTPOJIS U
OIICHUBAHMs 00pa30BaTEIbHBIX pe-
3y/lbTaTOB OOyUaIOUIUXCS;

- TEXHOJIOTUM M METOJBI KOHTPOJISI U
OIICHKH 00pa30BaTEeNbHBIX PE3YiTh-
TaTOB;

- CHenHaibHbIC TEXHOJOTHH M METO-
T, TI03BOJISIONINE BBISIBIATH M KOP-
pEeKTUpOBaTh TPYAHOCTH B 0Oyue-
HUM.

3HaeT: AJIIEMEHThl BEKTOPHOM aireOpbl B
MIPOCTPAHCTBE; METOJI KOOPJAUHAT Ha TJIOC-
KOCTH; TpeoOpa3oBaHus TUIOCKOCTH M HX
MPWIOKEHUS K PEHIeHUI0 3a/ay; JUHUU
BTOPOTO TIOPSJKA; METOJ KOOpPJWHAT B
MIPOCTPAHCTBE, BEKTOPHOE M CMEIIaHHOE
MPOU3BE/ICHNE BEKTOPOB; IIJIOCKOCTH U
MpsIMBbIE; TIOBEPXHOCTU BTOPOTO TMOPSIKA;
adbpuHHOE W EBKIMJIOBO N-MEpPHOE IMPO-
CTPaHCTBO; KBaJpaTUIHbIC (OPMBI U KBaJI-
PUKH;, TPOEKTUBHOE IMPOCTPAHCTBO; METO-
JIbI M300paKeHHI; OCHOBHBIE (DaKTHI MPO-
€KTUBHOM TeOMETPHH; OOIINE BOMPOCHI aK-
CHOMATHUKH; O0OOCHOBaHHE EBKJIUAOBOI
reoMeTpur 1o Bemoo; JuHA, TUIOMIA/b,
00beM; HEEeBKIIMJOBBI T€OMETPUH; dIIEMEH-
Thl TOIOJIOTUW; JUHUHM M TOBEPXHOCTH B
MPOCTPAHCTBE; BHYTPEHHIOID T'€OMETPHIO
MOBEPXHOCTH.

YMmeTs:

- IPUMEHITh UHCTPYMEHTAPHIA, METO-
JIbI TMAarHOCTHKHM M OLIEHKH ITOKa3a-
TeJIeH YPOBHS U JUHAMHKHU Pa3BUTHS
00yJaronuxcs;

- MPOBOJUTH TIEIArOTHYECKYIO JHa-
THOCTHUKY U KOPPEKIIUIO TPYAHOCTEH
B 00yueHUHU.

YMeeT: ckiabpiBaTh, BBIYUTATh BEKTOPBI;
YMHO>KaTh BEKTOP Ha YHUCIIO; HAXOAUTh KO-
OpIUHATBl BEKTOpa Ha IJIOCKOCTH; HaXo-
TUTh KOOPAMHATHI BEKTOpA B MPOCTPaH-
CTBE; HAaXOJUTh CKAJIIPHOE MPOU3BEIICHUE
BEKTOPOB; pellaTh MpOCTeilline 3aayu B
KOOpJMHATAX; YMETh MEPEeXOAUTh OT Mps-
MOYTOJILHOW JIeKapTOBOW CHUCTEMBbI K IO-
JSpHOM M HaoOOPOT; pelmarh 3agadyd Ha
pa3iuyHble CrMOoCOOBl 3aJaHus MPSIMOU U
IUIOCKOCTH; pellaTh 33aJaui C MCIOJIb30Ba-
HUEM CKaJISIPHOTO, CMEIIAHHOTO U BEKTOP-
HOTO TIPOU3BEICHUN BEKTOPOB; ONPEACTSAThH
KayeCTBCHHbBIE XapaKTEPUCTUKU TOMOJIOTHU-
YeCKHX MPOCTPAHCTB; pellaTh 3aJaud Ha
HAXOXJEHWE JUIMHBI OYyTH, Iomaan ¢u-
Typ, AJUHBI IyT'U JIMHUH, JeXaleil Ha mo-
BEPXHOCTH.

Bnaners:

- METOJIaMH KOHTPOJISI U OLIEHKH 00pa-
30BaTeNbHBIX  PE3YJIbTaTOB  (JIMY-
HOCTHBIX, IMPEIMETHBIX, MeTanpe.-
METHBIX) 00Y4aIOLTUXCS;

- CIEUUAbHBIMU METOJaMH, I03BO-

Brnaneer: npuemMamMu peicHusa 3aJa4d ¢ Uc-
MMOJIb30BAHUEM CKAJIIPHOTO, CMCIIAHHOI'O U
BCKTOPHOTO HpOI/I3Be,Z[eHI/II71 BCKTOPOB;, BbI-
MOJIHCHUS TCOMCTPHUICCKUX HOCTpOGHI/Iﬁ Ha
IIJIOCKOCTH,; IOCTPOCHUSA CCUCHHUA MHOI'O-
T'pPaHHHUKOB, KOHYCOB W HWIUHAPOB; yMC-
HUCM YBCPCHHO pCHIATH 3a/ia4M, CBSI3AHHBLIC
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JISIFOIIMMU BBISBIISTH U KOPPEKTHPO- | CO MIKOJIBHBIM KYpCOM I'€OMETpPHUH.
BaTh TPYAHOCTH B OOYUCHHH.

Il. COOEP’ KAHHUE U OFBEM JIUCHUIIJIMHBI
€ YKa3aHMEM KOJMYeCTBA YaCOB, BbIIEJICHHbIX HA KOHTAKTHYI0 padoTy 00y4a-
OLIKMXCS € mpenogaBaresieM (10 BUAAM Y4eOHbIX 3aHATHIT) M HA CAMOCTOSITEJIbHY IO
padoTy 00y4aromuxcs

Ounas ¢popma 00y4yeHust

Ne HaumMeHOBaHue pa3/ie/ioB U TeM Bcero AYIUHTOPHEIE SAHSTHS Cam.
n/n JIK 3 Jb pao.
1 Paznes 1. DnemMeHTHI BEKTOPHOI anreOpsl B Ipo- 24.9 6 6 12.9
CTPAHCTBE.
1 | Tema 1: BekTopbl U JMHEHHbIE ONlEpallii Ha/l HUMHU. 4,5 1 1 2,5
2 | Tema 2: JIunelinas 3aBUCHMOCTH BEKTOPOB. 4,5 1 1 2,5
3 Tema 3: BekropHoe npoctpancTBo. [Iprumeps! Bek- 45 1 1 25
TOPHBIX MOJIITPOCTPAHCTB.
Tema 4: basuc BekTopHOro npocrpancrsa. Koopau-
4 4,5 1 1 2,5
HaThl BEKTOPA B 3aJJaHHOM Oa3uce.
5 | Tema 5: CransipHO€ TTPOU3BEICHUE BEKTOPOB. 4,9 2 2 2,9
2 | Pasgen 2. Meto KOOpIMHAT HA TIJIOCKOCTH. 46,9 12 12 22,9
Tema 6: ApdunHas cucrema KOOpIUHAT Ha MIIOCKO-
6 . 4,5 1 1 2,5
ctu. [Ipocreiinmue 3a1aum B KOOpIMHATAX.
Tema 7: IlpsiMmoyronbHas IeKapTOBa CUCTEMA KOOP- 45 1 1 25
JTMHAT.
Tewma 8: IIpeoOpa3zoBaHre cuCTEMbl KOOPIWHAT. 45 1 1 2,5
9 Tellaa 9: Yroa Mexy BEKTOpaMu Ha OPUEHTUPOBAH- 45 1 1 25
HOM MJIOCKOCTH.
10 Tema 10: [TonsspHbie KOOpAMHATEI. B3auMoCBsI3b A5 1 1 25
MEXAY MOJISIPHBIMU U IEKAPTOBBIMU KOOPAMHATAMHU. ' ’
11 | Tema 11: Paznuanbie ciocoObI 3aAaHMS TIPSIMOA. 5,5 2 1 2,5
Tema 12: OOmee ypaBHeHHE npsMou. ['eomerpude-
12 | ckuii cMbIca K03 GUIIMEHTOB MPU TEKYIIHX KOOP- 55 2 1 2,5
JMHATax B 0OIIeM YpaBHEHUHU MPSIMOM.
13 Tema 13: B3anmHoe€ pacrosiokeHue JByX NpsIMbIX Ha 4.9 1 1 2.9
TJIOCKOCTH.
14 Tema 14: PaccTosiHue OT TOYKH /10 TPSAMOM. YTOJI 5,5 1 5 25
MEXAY NPSIMBIMU.
KonTtpons (3auer) 0,2
Hmozo 3a 1 cemecmp 12 18 18 35,8
3 | Pazgea 3. IIpeoGpa3oBaHus MIOCKOCTH. 28,6 3 4 21,6
Tema 15: Otobpaxkenust u mpeoOpa3oBaHU MHO-
15 | xectB. ['pynna npeoOpazoBanuii Mmuoxxkecta. [loa- 7,4 1 1 54
TpyIIa rpynmnsl MpeoOpa3oBaHUil.
Tema 16: I'pynna neuxenuit mockocrtu. Ioarpymn-
16 | bl rpyNIBI ABUKEHHH MIOCKOCTH. AHATUTHYECKOE 7,4 1 1 5,4
BBIPKEHUE IBIKCHUS.
Tema 17: IlpeoGpa3zoBanue noao6us. 'omoreTHs.
17 | Ananutuyeckoe BhIpakKeHHE MOI00US ¥ TOMOTETHH. 6,4 1 5,4
I'pymnma mogoOwust MIOCKOCTH U €€ MO ATPYIIIIHL.
18 | Tema 18: Addunnble npeoOpa3oBanusi. AHATUTHYE- 7,4 2 5,4




CKOC BbIPpAKCHUC.

4 | Pazgea 4. JIunuu BTOpOro nopsiaxa. 29,6 4 4 21,6

19 TeMUa 19: Dnnurc, ero KAHOHUYECKOE YpaBHEHUE U 6.4 1 5.4
CBOMCTBA.

20 TeMUa 20: I'umepbota, ee KAHOHUYECKOE YPaBHEHUE U 8.4 1 5 5.4
CBOMCTBA.

21 TeMva 21: [1apaboJia, e KAHOHUYECKOE YPaBHEHUE U 6.4 1 5.4
CBOJCTBA.

29 Tema 22: OOuiee ypaBHEHHE JIMHUU BTOPOTO NOPS- 8.4 1 2 5.4
Ka ¥ TIPUBEJICHUE €r0 K KAHOHUYECKOMY BUJLY.
Pazgea S. Meroa KOOpAMHAT B POCTPAHCTBE.

5 | BekTOpHOE M CMelIaHHOE NPOU3Be/IeHUs] BeKTO- 42,8 3 2 37,8
POB.

23 Tema 23: Adpdunnas cuctema KOOpAMHAT B MPO- 5,7 0.3 5.4
CTpaHCTBE.

24 | Tema 24: Jlenenue oTpe3ka B JAHHOM OTHOIIICHUU. 5,7 0,3 54

o5 Tewma 25: [IpsmoyronpHast JeKapToBa CUCTEMa KOOP- 5.8 0.4 5.4
nuHAT. PaccTostHre MEX Iy TBYMST TOUKAMH.

26 | Tema 26: YciioBHe KOMIUTAHAPHOCTH 3-€X BEKTOPOB. 6,9 0,5 1 54

27 Tema 27: BextopHoe npousseaeHue. Beruncnenue 6.9 05 1 5.4
TUTOIIA]IH TPEYTOJIbHUKA.

8 Tewma 28: CmemanHOe MPOU3BEIEHNE BEKTOPOB. BbI- 5.9 05 5.4
YUCJIeHNE 00beMa TeTpadipa.
Tema 29: Akcuomsl Beitng n-mepHoro apdunHoro

29 | BEIIEeCTBEHHOTO MPOCTPaHCTBA. N-MEepHOE eBKITUI0- 5,9 0,5 54
BO TPOCTPAHCTRBO.

6 | Pasgen 6. IlnockocTu u mpsiMmble B MPOCTPAHCTBE. 49,7 8 8 33,7

30 Tema 30: Paznuunsie criocoObl 3aJaHUs TUIOCKOCTH. 9.4 2 5 5.4
O6miee ypaBHEHHE TIIOCKOCTH.
Tema 31: ['eomeTpruyeckuii CMbICT 3HaKa MHOTOYJIE-

31 | Ha AX+By+Cz+ D B3aumnoe pacnionoxenue 2-yx u 9,4 2 2 54
3- IJIOCKOCTEH.

32 Tewma 32: PaccTosiHME OT TOUKH JI0 TUIOCKOCTH. YTOJI 9.4 2 5 5.4
MEXAY ABYMS IUIOCKOCTSMHU.

33 | Tema 33: Paznuunbie criocoObI 3a1aHUs TIPSIMOIA. 6,4 1 5,4
Tema 34: B3anmHO€ paciioiokeHue AByX MPsSIMbIX B

34 | mpoctpaHcTBe. B3anMHOE pacmoiokeHHe MPsSMON 1 6,9 0,5 1 54
TJIOCKOCTH.

35 | Tema 35: Yroy Mex 1y NPSIMOH U TIJIOCKOCTBIO. 8,2 0,5 1 6,7

0,3+27+

KonTpos (sx3ameH) 2
Hmozo 3a 2 cemecmp 180 18 18 1147
Pa3nen 7. [loBepXHOCTH BTOPOTO MOPSJIKA. 32,4 2 2 28,4

36 Tema 36: Hununapudeckue noBepxHoctu. Konnue- 0.1 1 1 71
CKHE TTOBEPXHOCTH.

37 | Tema 37: IloBepXHOCTH BpallleHUsI. 7,1 7,1

38 | Tema 38: Dnnuncouasl. ['nnepbosonsl. 91 1 1 7,1

39 | Tema 39: IlapaGonounsl. 7,1 7,1

8 | Pazgen 8. Metonbl n300paskeHUH. 75,4 16 16 43,4
Tema 40: TTapannenbHoe TPOEKTUPOBAHUE KaK Tep-

40 | cnexTuBHO-appuHHOE 0TOOpakeHue. M3o0paxkenue 111 2 2 7,1
TJIOCKUX (QUTYP B MapalljIeIbHOM MPOEKITUH.

41 | Tema 41: Teopema Ilonbke-11IBapia. M300paxenue 11,1 2 2 7,1




MHOTOT'PpaHHHKOB.

42 | Tema 42: N300pakeHne IMHAPA, KOHYCA, 11apa. 111 2 2 7,1

43 Tema 43: AKCOHOMGTEI/I?I. N300pakeHne To4eK, 11.1 5 9 71
IPSIMBIX U IIJIOCKOCTEH.

44 Tema 44: Tlo3unnoHHbIE 3a7Ja4l AKCOHOMETPHH. 15.1 4 4 71
[Tonuble n300paxenus. KoahhuiumeHt HernoJIHOTHI.

45 Tema 45: Merpuueckue 3agaun. MeTpudecku orpe- 15.9 4 4 7.9
nenernoe moodpaxenue. [lonstue o merone Momxa.

KonTtpois (3auer) 0,2

Hmozo 3a 3 cemecmp 108 18 18 71,8
9 | Pa3nen 9. DiieMeHTHI TOMOJIOTHH. 16,4 5 5 6,4

Tewma 46: Tonosiornueckue npocrpancTsa. OkpecT-

46 | HOCTB TOYKH, Oa3a TOIIOJOTHHU. TOIOIOTHYECKUE 2,8 1 1 0,8
MOANPOCTPAHCTBA.

47 Tema 47: T'omeoMopdr3MBbI TOMOJIOTUYECKUX MTPO- 0.8 0.8
CTpPaHCTB.

48 Tema 48: TlokpeiTue u pa3dbuenue MmHoxkecTB. OTae- 2.8 1 1 0.8
JIUMOCTb, KOMIIAKTHOCTb, CBS3HOCTb.

Tema 49: Metpudeckue nmpocTpancTsa. Merpusye-

49 | MPI€ TOTIONIOTHYECKHE NPOCTPAHCTBA. MHoroo6pa- 8 1 1 08
3usi. [loHsTHE O KIIETOYHOM Pa3oKeHHUH. DiiepoBa ’ ’
XapaKTepUCTUKa MHOT000pasusl.

Tema 50: OpueHTHpYEMBIE 1 HEOPHUEHTHPYEMBIE

50 0,8 0,8
JIByMEpHbIE MHOT0O0Opa3usl.

51 Tema 51: TlonsiTue 06 ycnoBusx r0MeON£epq)HsMa 2.8 1 1 0.8
KOMITaKTHBIX ABYMEPHBIX MHOT000pa3Hii.

52 | Tema 52: Teopema Diinepa 111 MHOTOTPaHHHUKOB. 0,8 0,8

53 Tewma 53: Tononomqecxfle CBOMCTBA JIUCTA 28 1 1 0.8
Mebuyca 1 IPOEKTUBHOM MIOCKOCTH.

10 | Pazgea 10. JIuHMH B eBKJIMI0OBOM NMPOCTPAHCTBE. 18,8 7 7 4.8

54 | Tema 54: Ilousstue nmuaun. [ nagKue JTUHAN. 2,8 1 1 0,8

55 | Tema 55: KacarenpHas K JTUHAM. 2,8 1 1 0,8

56 E;l:a 56: Inuna nyru. EcTrecTBeHHas mapaMmeTpusa- 28 1 1 0.8

57 Tema 57: KpuBusna u kpydeHue JUHUU. DOPMYIIbI 28 1 1 0.8
®dpeHe.

58 Tema 58: BLquI/IcneHI/Ie KPUBU3HBI U KPYUCHHUS B 4.8 2 5 0.8
[IPOU3BOJILHOM MapaMeTpU3allHu.

59 | Tema 59: Bunrosas n1uHUSL. 2,8 1 1 0,8

11 Pa3znen 11. [loBepxHOCTH B €BKJINI0BOM IPO- 16,5 6 6 45
CTPaHCTBe.

60 Tema 60: TToHsiTHE MOBEPXHOCTH B €BKJIHIOBOM 2.8 1 1 0.8
npocTpaHcTBe. [ majkue moBepXHOCTH.

61 | Tema 61: 3ameHa mapameTpHU3aIUH. 2,8 1 1 0,8

62 TeMav62: Kpusbie Ha rnaakoit noBepxnoctu. Kpuso- 28 1 1 0.8
JMHEWHbIe KOOPAWHATHI.

63 Tema 63: SIBHOE ypaBHeHue noBepxHoctu. Kaca- 28 1 1 0.8
TeJIbHAs TJIOCKOCTh U HOpMaJlb.

64 Tema 64: SIBHOE ypaBHeHue noBepxHocTu. Kaca- 28 1 1 0.8
TeJIbHAs TJIOCKOCTh U HOpMaJlb.

65 Tema 65: I'naBHble kpuBu3HEL. [lonHas u cpennss 25 1 1 05
KPUBHU3HBI IOBEPXHOCTH.

0,3+18+

KoHTposs (9k3aMen)
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Hmozo 3a 4 cemecmp 72 18 18 15,7
Hroro: 432 72 72 238
O4Ho-3204Has ¢popma 00yUeHHs
Ne AyauTopHbIe 3aHATHUS Cam.
HaumenoBaHue pa3ieioB H TeM Bcero

n/n JIK 3 B pao.

1 Paznen 1. DneMeHTH BEKTOPHOH anreOphl B IPo- 36 3 3 30
CTpaHCTBE.

1 Tewma 1: Bektopsl 1 TMHEHbIE ONlepaliii HaJl HUMH. 8 1 1 6

2 Tema 2: JIuneliHasi 3aBHCUMOCTH BEKTOPOB. 8 1 1 6

3 Tema 3: BekropHoe mpoctpaHcTBO. [Ipumepbr Bek- 6 6
TOPHBIX MOJIIPOCTPAHCTB.

4 Tema 4: basuc BexkropHoro nmpocrpanctsa. Koopau- 6 6
HaThl BEKTOpA B 33/1aHHOM 0a3uce.

5 Tewma 5: CkansgpHoe nmpou3BeJIeHUE BEKTOPOB. 8 1 1 6

2 Pa3nea 2. Metoj KOOpIMHAT HA MJIOCKOCTH. 36 3 3 30

6 Tema 6: AdbdunHas cucTemMa KOOpJIUHAT HA TIIIOCKO- 6 1 1 4
ctu. IIpocrelimue 3a1a4n B KOOpAMHATAX.

7 Tema 7: IIpsmoyroJyibHasi J€KapToBa CHCTEMa KOOp- 4 4
JTMHAT.

8 Tewma 8: IIpeoOpa3zoBanre cUCTEMBI KOOPIMHAT. 4 4

9 Tema 9: Yron mexay BekTopamMu Ha OPUEHTUPOBAH- 4 4
HOM TUIOCKOCTH.

10 | Tema 10: IlomspHble KOOpAMHATHL. B3amMOCBs3b 4 4
MEX]Ty TIOJIIPHBIMH U JIEKAPTOBBIMU KOOPIMHATAMH.

11 | Tema 11: Paznuunbie cmocoObl 3a1aHUs PSIMOM. 3 1 1 1

12 | Tema 12: O6mee ypaBHeHHe mpsiMoi. ['eomerpude-
CKHM CMBICT KO3(DPHUIIMEHTOB MpPHU TEKYIIHX KOOP- 4 4
JIMHATax B OOIIeM YpaBHEHUHU MPSIMOI.

13 | Tema 13: B3aumHO€ pacrosioKeHHUe IBYX MPSMBIX Ha 4 4
TJIOCKOCTH.

14 | Tema 14: PaccTosiHue OT TOYKH 1O TPSAMOM. YTOJ 3 1 1 1
MEXAY NPSIMbIMU.
Hmozo 3a 1 mpumecmp 72 6 6 60

3 Pa3nen 3. IIpeo6pa3oBaHusi NJIOCKOCTH. 32 - - 32

15 | Tema 15: OroOpaxkeHuss U TpeoOpa3oBaHUsI MHO-
)ecTB. ['pymnma npeoOpa3oBanuii MHOXkecTBa. [lo- 8 8
rpyIIa rpynmnsl npeoOpa3oBaHUil.

16 Tema 16: I'pynna asuxenuii miockoctu. [loarpyn-

TIbI TPYTIIBI ABUKEHHUH MJIOCKOCTH. AHATUTHYECKOE 8 8
BBIPAXKEHUE JIBUYKEHUSI.

17 | Tema 17: IlpeoOpa3zoBanue momobus. ['omoTeTwHs.
AHaAIUTHYECKOE BBIpAXKEHHUE MOJ00US U TOMOTETUH. 8 8
I'pynmna nmogo6wust MIOCKOCTH U €€ MOATPYIIIIHL.

18 | Tema 18: Addunnble npeoOpazoBaHus. AHAIUTHYE- 8 3
CKO€ BbIpQ)KECHUE.

4 Paznea 4. JIluHuM BTOPOro nopsijiKka. 28 - - 28

19 | Tema 19: Dmunc, ero KaHOHUYECKOE YpaBHEHUE U 8 3
CBOIiCTBA.

20 | Tema 20: T'unepOoiia, ee KAHOHUYECKOE YpaBHEHHE U 8 8
CBOICTBA.

21 | Tewma 21: I1apabona, ee KAHOHUYECKOE YpaBHEHUE U 6 6

CBOMCTBA.




22

Tema 22: O0miee ypaBHEeHHE JTUHUH BTOPOTO TOPSI-

Ka U MPUBEJICHUE €T0 K KAHOHUYECKOMY BUY. 6 6

S) Paspen 5. Merox KoopaMHAT B IPOCTPaHCTBeE.
BekTOopHOe M CcMelIaHHOe NMPOM3BedeHHUS BEKTO- 45 1 1 43
pOB.

23 | Tema 23: Addunnas cucremMa KOOpAMHAT B TPO- 6.5 05 6
CTPaHCTBE. ’ ’

24 | Tema 24: [lenenne oTpe3Ka B JAaHHOM OTHOUICHHH. 6 6

25 | Tema 25: IlpssmoyroipHas JeKapTOBa CUCTEMA KOOP- 65 05 6
nuHaT. Paccrosinue Mexay AByMsl TOUKaMHU. ' '

26 | Tema 26: YcioBre KOMIUIAHAPHOCTH 3-€X BEKTOPOB. 7 1 6

27 | Tema 27: BexTtopHOe mpousBeneHHE. Brramcnenue 7 7
TUTOIIA M TPEYTOJIbHUKA.

28 | Tema 28: CMemranHO€ POU3BENICHHE BEKTOPOB. BEI- 6 5
yuCJIeHne o0beMa TeTpajdJipa.

29 | Tema 29: Akcuomsl Beiins n-mepHoro adduHHOTO
BEI[ECTBEHHOT'O TPOCTPAHCTBA. N-MEPHOE E€BKIIHIO- 6 6
BO TPOCTPAHCTRBO.

6 Paznea 6. IliiockocTH ¥ IpsiMble B MPOCTPAHCTBeE. 38,8 1 1 36,8

30 | Tema 30: Pasnuunble criocoObl 3aaHus INIOCKOCTH. 6 5
O6miee ypaBHEHHE MIIOCKOCTH.

31 | Tema 31: 'eoMeTpHUYECKHIA CMBICI 3HAKA MHOTOYJIE-
Ha Ax+By+Cz+D B3aummuoe pacnonoxenue 2-yX u 6 6
3- TUTOCKOCTEH.

32 | Tema 32: PaccTosiHuE OT TOYKH 10 MJIOCKOCTH. YTOII 6 6
MEX]Ty IBYMSI TUIOCKOCTSIMHU.

33 | Tema 33: Paznuunbie criocoObl 3a1aHUs TPSIMOM. 7 1 6

34 | Tema 34: B3auMHOE pacIoOKEHUE IBYX MPSMBIX B
MpoCTpaHcTBe. B3auMHOe pacrosnoxeHue mpsMond u 7 1 6
TUTOCKOCTH.

35 | Tema 35: Yron Mexay IpsiMOM U TUIOCKOCTBIO. 6,8 6,8
Kontpos (3auer) 0,2
Hmozo 3a 2 mpumecmp 143,8 2 2 139,8
Pa3nen 7. [loBepXHOCTH BTOPOIO MOPSIKA. 24 g g 18

36 | Tema 36: lunmuaapudeckue moBepxHocTu. Konuue- 6 1 1 4
CKHUE TOBEPXHOCTH.

37 | Tema 37: IloBepXHOCTH BpalicHHS. 6 1 1 4

38 | Tema 38: Dununconnpl. ['unepbomonapl. 7 1 6

39 | Tema 39: I1apaGonoupl. 5 1 4

8 Paznea 8. MeToabl n300paxxeHuii. 36,7 3 3 30,7

40 | Tema 40: [lapamienbHOE MPOCKTHPOBAHUE KaK Iep-
cneKkTuBHO-ad¢uHHOE OoTOOpakeHue. M3o0pakeHue 6 1 1 4
TUTOCKUX (DUTYP B NapaJICIIbHOW MPOCKITUH.

41 | Tema 41: Teopema Ilonbke-I1IBapna. M3o0pakenue 4 4
MHOTOT'PaHHUKOB.

42 | Tema 42: N300paxxeHue IUIMHPA, KOHYCA, 11apa. 5 1 4

43 | Tema 43: AxcoHoMerpus. HM3o0paxeHue TOYEK, 8 1 1 6
IPSIMBIX U MJIOCKOCTEH.

44 | Tema 44: Ilo3uMLMOHHBIE 3aJaud aKCOHOMETPHH. 9 1 8
ITonuble n300paxenus. KoapuipeHt HenoJHOTHI.

45 | Tema 45: Metpuueckue 3a1auyi. MeTpudecku orpe- 47 47
nenenHoe moopaxenue. [lonstue o metone Monxa. ' ’
KonTpois (93k3aMen) 0,3+9




Koncynpranus 2
Hmozo 3a 3 mpumecmp 72 6 6 48,7

9 Pa3nes 9. DiieMeHTHI TONOJIOTHH. 35 1 2 32

46 | Tema 46: Tomonoruyeckue npocrpancta. OKpecT-

HOCTb TOYKHM, 0Oa3a TOIOJOTHH. TOIOJIOTHYECKHE 6 1 1 4
MOANPOCTPAHCTBA.

47 | Tema 47: I'omeoMOp(pH3MBI TOMOJOTHYECKUX MPO- 4 4
CTpPaHCTB.

48 | Tema 48: IlokpeiTue u pa3dbuenne MHOXecTB. OT/e- 5 1 4
JMMOCTb, KOMITAKTHOCTb, CBSI3HOCT.

49 | Tema 49: Merpudeckrne NpoCTpaHCTBA. MeTrpusye-

MBIE TOTOJIOTHYECKHE IMPOCTpaHCTBA. MHOT000pa- 4 4
3usi. [ToHSATHE O KICTOYHOM PA3IOKEHUH. DisiepoBa
XapaKTEPUCTHKA MHOTO00pa3usi.

50 | Tema 50: OpueHTHpyeMble W HEOPUEHTHPYEMBIE 4 4
JIByMEpHbIE MHOT0OOpa3usl.

51 | Tema 51: Tlonstue o0 ycioBusix romeomepduszma 4 4
KOMITAaKTHBIX JBYMEPHBIX MHOT'000Opa3Hii.

52 | Tema 52: Teopema Diiniepa aJii MHOTOTPAHHHUKOB. 4 4

53 | Tema 53: Tomonormueckue CBOWCTBAa  JIUCTa 4 4
Mebuyca 1 IPOEKTUBHOM MIOCKOCTH.

10 | Pa3zngen 10. JIuHuM B eBKJIHI0BOM NMPOCTPAHCTBE. 28 2 2 24

54 | Tema 54: Ilousstue nunun. I magkue THHAN. 5 1 4

55 | Tema 55: KacarenbpHasi K JIMHHU. 5 1 4

56 | Tema 56: Jlnuna nyru. EcTecTBeHHAs mapameTpu3a- 5 1 4
TS

57 | Tema 57: KpuBusHa u KkpydeHue JuHUUA. DOpMYIIBI 5 1 4
®dpeHe.

58 | Tema 58: BrbrumciieHHe KpUBU3HBI W KPy4YEHUS B 4 4
MIPOU3BOJILHOM MapaMeTpU3allHu.

59 | Tema 59: Bunrosas auHwusl. 4 4

11 | Paszgen 11. IloBepXHOCTH B €BKJMJIOBOM MpO- 44.8 1 5 418
CTPaHCTBe.

60 | Tema 60: IloHsTHE TOBEPXHOCTH B EBKIWIOBOM 8 1 7
npocTpaHcTBe. [ ajKue moBepXHOCTH.

61 | Tema 61: 3ameHa mapameTpu3aIuy. 7 7

62 | Tema 62: KpuBbie Ha rinankoit mopepxHocTH. KpuBo- 7 7
JIMHEIHbIE KOOPIMHATHI.

63 | Tema 63: SIBHoe ypaBHeHue moBepxHOCTH. Kaca- 7 7
TeJbHASI INIOCKOCTh M HOPMAJlb.

64 | Tema 64: IlepBas kBagpatuuyHas (popma MOBEPXHO- 3 1 7
CTH.

65 | Tema 65: I'maBubie kpuBuU3HBL [loHAs w cpemHss 78 1 68
KPHUBHU3HBI TIOBEPXHOCTH. ' ’
KonTpois (3auer) 0,2
Hmozo 3a 4 mpumecmp 108 4 6 97,8

24,7
KoHcynpranms 2
Koutposb (9x3amMeH) 0,3+9
Hmozo 3a 5 mpumecmp 36 24,7
Hroro: 432 18 20 371

3aouynas popma 00yueHus




(ne peanuzyemcs)

I1l. OHEHOYHBIE MATEPUAJIBI IUIAA IPOBEJAEHUSA ATTECTAIIUU
OBYUYAKOLIUXCA ITO AUCIUTIJINHE
Tekymas arrectanusi IpoBOAUTCS B (PopMe KOHTPOILHOM pabOTHI.

TunoBbie KOHTPOJIbHbIE PA0OTHI

KonTtpoabnas padora Nel
(1 cemecTp, ouHas popma o0OyUeHUs1)

Bapuanr 1
1. VpaBHeHue npsAMOM, OTCEKAIOIIEH Ha OCH OpAMHAT OTpe30K b=-3 u obpa3syrolieil ¢ MONIOKUTETBHBIM HAIPABIICHH-

eM ocu abcrce yron %, uMeeT BHUII. ...

2. Pa3nenens! u Touku A(2,-1) u B(3,1) npsimoit 3Xx—y+1=07
X=2+3t,
y=3+2t

. CocraBuTh ypaBHEHHE NIPAMOM, Ipoxoadiei uepe3 Touxy A(-3,4) u napaiensHoi npsamMoid X —2y +5=0.

3. Bamucath ypaBHeHHE TpsiMoii d: { B 001IIeM BUJIE.

[S2 BN

. Haiitu yrioBoii koadduimenT npssmoi, npoxozsimier uepes Touku A(-3,1) u B(1,2).

= X=7+t,
. OnpenenuTs B3aMMHOE pacroioyKeHHe MPSIMBIX d.: {X 2+31, ud.,: { Ha MJIOCKOCTH.

My =3+2t Cly=2+0t

7. CocTaBUTh ypaBHEHHUE MPSAMOMH, IPpoXoasiel yepes Touky A(-3,4) u nepneHAuKynsIpHOl npsaMoit X — 2y +5=0.

(2]

8. Haiitu xoopauHaThl TOUKH A, nexamieil Ha npsaMod 2X —3y + 4 =0, eciu U3BECTHO, YTO PACCTOSHHE OT A 0
npsMoit 3y = 4x paBHO 2.

9. Haiitu TOUKY, JIEKAIIYIO B TOM K€ MONYIUTOCKOCTH OTHOCHTEIBHO TPSIMO#, 4TO 1 To4Ka A(...).

Bapmuanr 2

1. JTano obee ypaBHenue npsiMoii: 12X —5y — 65 = 0. Vpasrenue 310i npsiMoii B OTpe3Kax UMEET BHAL. . ..

2. [TpoxonaT u npsiMble

d, :3x—-y+4=0,

d,:2x—y+1=0, epes onuy TOUKY?

d,:x-y=0

3. 3anucats ypaBaenue npsmoii d: 3x — 4y +4 =0 B napamerpudeckoit hopme.

N N . ., X=1 y+2
4. CocTaBUTh ypaBHEHHE MIPSIMOM, poxo et uepe3 Touky A(-3,4) u mapajuienbHON MpAMOid = .

2 3

5. Haiitu yritoBoit ko3 humeHT npsamoi, mpoxomsiiei yepes Touka A(2,1) u B(2,-5).
Xx=1+2t, X=2-t,

nd,: Ha IUIOCKOCTH.
y=1-t y=2+t

7. CocTaBUTH ypaBHEHHE TPSAMOUN, IPOXosmIeit uepe3 Touky A(-3,4) U NepIeHIUKYIIPHON IPAMOM
X=3+t,
y=4-Tt

8. Ha npsimoit 5X — Y —4 = 0 Haiitu Touky, paBHOynaneHnyto ot touek A(1,0) u B(-2,1).

6. OnpenenuTh B3aMHOE PacIOIOKEHHE PSIMBIX d, : {

9. HaiiTi TOUKY, JISKAIIYIO B TOMH K€ MOMYIUIOCKOCTH OTHOCUTEIBHO MPSMOiL, 4TO U TOUKA A.
KontpoabHnas padora Ne2

(1 cemecTp, ouHasi popma 00yUeHUsI)
1. [Han tpeyrompank ABC u npomsBonbsHas Touka O npoctpaHcTBa. [IycTh M — Touka nepecedeHns: Kakux-Iu0o

[BYX Me/MaH TpeyromsHuka: OA =T, OB = r -OC =T, Jloxkasats, 40 QM — %(fl +E+F).

2. Ha mockocty faHbl aBa Bekropa G(2,1), V(1,0). Haiitu koadduuneHTs! pa3noxeHus BEKToOpa 5(9,1) 1o
sekropam 1(2,1), v(1,0).

3. laHbl aBe cMexHbIe BepinHbl kBagpata A(-2,1) u B(3,3). Haiitu nse npyrue BepuivHbl.

4. [Ie BepmmHbl Tpeyroinpanka ABC mMeror koopauHathel A(3,6), B(-3,5). Onpenenuts KOOPIUHATHI BEPIIMHBI
C npu ycnioBun, uto cepenubl cropoH AC u BC nexxaT Ha pa3HbIX OCSIX KOOPJHHAT.

5. Omnpenenuth KOOPJAMHATHI TOYKH, CHMMETPHYHOW Hadady KOODAWHAT  OTHOCHUTENHFHO  MPSMOH

x—4y+17=0.
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6. Hamucath ypaBHEHHE MpPAMOM, KOTOPOi MPHHAIUICKUT OHCCEKTpUCA TYIOrO yrila MEXIy NPSIMBIMH
3Xx—-4y+12=0, 12x+5y—-7=0.
1. TIpuBecTH K KAHOHHYECKOMY BHJY yPaBHEHUE KPHBOM 2-ro nopsaka X° + Y2 —2X+6y+9=0.
KonTtpoabHnas padora Ne3
(2 cemecTp, ouHasi popma 00yUeHUs)
1. CocraBuTh ypaBHEHHUE INIOCKOCTH, KacaTeILHOH K cdepe x? + y2 + 2% =49 B TOUKE M 0 (2,_3,6).

2. Tlapabona ¢ mapameTpoM p =5 pacrnonoxena Ha miockoctd OYZ Tak, 9To IUPEKTPHCA COBNAIAET C OCHIO
OZ. HamacaTh ypaBHCHHE TIOBEPXHOCTH, 00pa30BaHHOM BpaIrieHueM napabdoisl BOKpyr ocu OZ.
3. TIpuBecTH K KAHOHMUECKOMY BUIY ypaBHeHue nosepxuoctd 4x° +9y? +362° —8x —18y — 727 +13=0.

KonTtpoabnas padora Ned

(3 cemecTp, ouHasi popma 00yUeHUs)
BapuanT No 1

1. PoncrtBeHHOE COOTBETCTBHE f 3aJaHO OCHIO POACTBA S W Mapoil POJACTBEHHBIX (COOTBETCTBEHHBIX) TOUCK

f . .
M ——— M. TloctpouTs TOUKY, pOACTBeHHYIO JaHHOH Touke N , ecnu Toukn M, M’ nexar B 0iHOM MOTyIIIOCKOCTH,

ompenensieMoit oceto S, a Touka N - B APYroii.

A —> A

2. Tloctpouts ock S poacrsa f » €CJM M3BECTHBI TPU Maphl POICTBEHHBIX TOYEK: § . g _y PB/-
cC » C
3. Dmmnc ) 3azxan rnasHbiMu quamerpamu AB u CD . Ioctpouts nupkynem v TMHEHKOH KaKylo-1160 TOUKy 311

JIUTIca }/ .

4.  Dnnunc ) 3ajaH CBOMMH OCAMH AB u CD. Yepes nannyto touky M mpoBecTH KacaTenbHbIe K SIUTUIICY Y
LUPKYJIEM U JIMHEUKOU.

5. TIlpsamas ( a,a, ) JIEKHT B IVIOCKOCTH O, 3a/IaHHOM TpeMst TOUKaMHu ( A,Ag ),( B, B3 ),(C ,C3 ), He nexa-

IIUMH Ha OHOM mpsmoit. [To 3amaHHO# psiMoit A MOCTPOUTH a3 .

6. Tloctpouts cuemsi npsivoid, mpoxonsmeii uepes toukn (M, My ),(N,N, ), na akconomerprnueckux miocko-

crax OXy, Oxz u Oyz.

7. Tlnockocts O 3a7aHa TouKaMi (M,M;),(N,N;),(K,K,). Tlpsmas c'— (C ,Cy ) IIepeceKaeT MIOCKOCTh

' y
O . Hoctpouts Touxy ( X, X, ) nepeceuenus npsmoii 1 MI0CKOCTH.

8. IlocTpouts ceueHue Ims-
TUYTOJIBHOM TNHpPaMUABl IIIOC-
KOCTBIO, 3aJJaHHOM TpeMmsl TOY-
KaMy, JIeXallUMH 10 OJHOH B
OOKOBBIX I'paHsAX MUPAMHUABL

Bapuant Ne 2

1. PoxacrBeHHOE COOTBETCTBHE f 3aJaHO OCBI0 POJICTBA S W TMapoil POICTBEHHBIX (COOTBETCTBEHHBIX) TOUCK

f ' 4 .
M ———> M. TToctpouTs Touxy N’, POICTBEHHYIO TAHHOW TOUKE N, ecm npsiMast MN napaienbHa OCH S .

2. PoxacrBeHHOE COOTBETCTBUE f 3aJaHO OCBI0 POJCTBA S W TAapoil POICTBEHHBIX (COOTBETCTBEHHBIX) TOUECK

M —L M. Tocrpours o6pas masmoro tpeyromsrmnxa ] ABC .

3.  To Gomsueii ocu AB 1 touxe M smmmmnca Y/ TIOCTPOWTB €TO MaJIyo OCh CD.

4, Duric 7/ 3aJaH CBOUMHA OCAMU AB u CD . OHpeZ[eJ'II/ITL TOYKHU €ro NePpeCeUCHUsI C ,I[aHHOﬁ Hp?[MOﬁ I , HC
BbIUCpYMBas 3JUIAIIC ]/ .
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5. Touka ( X , X3 ) JIEKUT B INIOCKOCTH G' , 3aJJaHHON TpeMsl TOUKaMu ( A, A3 ),( B, B3 ),( C ,C3 ), HE Jie-
JKalIMMU Ha oiHOM nipsiMoid. [1o 3apaHHON TOUKe X 3 TMOCTPOUTE TOYKY X.
6. Iiockocts O 3aJaHa CJICI0M p Ha KOOPJAMHATHOM MIOCKOCTH Oxy M TOUKOH ( P ,O ) MepeceyeHus! mioc-

! o ! o o~
xoctu O ¢ ocbto OZ . Touxa, npunauieskamas sToi mwiockoctn O, 3aaHa akcoHomerpuaeckoii npoekumeii M . To-

cTpouTs ee Bropuunyio npoekimo [V 3
' PQR
7. TInockocts O 3aaHa CBOMMH CJIEIAMH HA KOOPAMHATHBIX IIIOCKOCTSIX (TPEYrOIbHHKOM CIeioB [ Q ).
!/ ! o o
Ipsimass C — (C,C3 ) nepecekaeT MI0ckocTb O . IlocTponuTs TOUKy ( X ,X3 )nepecet{eﬂm 3TOU MPSAMOH U IIOCKO-

ctu O "

8. JlaHO akCOHOMETpPUYECKOE M300-
paXCHUE TATHYTOJBHOW TPU3MEI, OCHO-
BaHHE KOTOPOW JIGKHT B IUIOCKOCTH

O'x'y', a pebpa mapamnenbHbl OCH

O'z" . Tloctpouts u300paXkeHne cede-
HUS TIPU3MBI  TUIOCKOCTBIO, 3aJaHHOM
CIIe/laMH Ha aKCOHOMETPMYECKHMX TUIOC- _
KOCTSIX.

Bapuant Ne 3

1. B mapasienbHOW NPOEKIMK TTOCTPOUTH H300paKEHUE MPABUIILHOTO 5-YroJbHUKA.
2. Tloctpouts M300pakeHNE MPABUIILHOM IECTUYTOIBHON IIPU3MBI.

3. Jlano m3o0paxxenue kBagpata. [locTpouTs M300paskeHNE ONMMCAHHOM OKOJI0 HETO OKPY>KHOCTH.
4

[ —
Tnockoets O 3ajaHa TOYKAME (M, M;),(N,N;),(K, K3). [psimas ¢'=(cc5)

ITocTpouts TOUKy nepecedeHyst MPSIMOM U IIIOCKOCTH.

5. Tpeyronbauk ABC sBinsiercst uzoopaxeHuem tpeyronbHuka A B ‘C” u3BectHoit ¢popmbl. [locTpouTth n300paxeHue ero
OPTOLIEHTpA.

6. IMocTpouth ceueHre MATUYrONbHON MUPAMHUIBI INIOCKOCTHIO, 3a/JaHHON TPEMsI TOYKaMH, JIKAIIUMH 110 OAHOH B OOKO-
BBIX IPaHIX NUPaAMUIbIL.

!
nepecekaer miockocts O .

Bapuant Ne 4

1. Tloctpouts n300paxkeHHe NPABUIBHOTO IATHYTOIBHHUKA, BIMCAHHOTO B OKPYXKHOCTb.

2. DIumIc 3a7aH napoi conpsbkeHHBIX nuamerpoB AB u CD. IloctpouTs eme onHy Hmapy CONPsDKEHHBIX IHAMETPOB 3JI-
JIAIICA, HE BEIYEPUMBAsI €T0.

3. JaHbl TOYKH (4, 45),(B,B,),(C,C;)
mockocreit 4'B'C' y (a,’b,).

!
4. B mnockoctu O nano mzobpaskeHue ABCD KBaJipaTa, n300paxkeHne MK OTpe3Ka | 024 Jyda, JISKaIMX B IUIOC-

(a,a

U TpsMbIe 30 (D, 3). [ocTpouTh M300paXKeHUE JINHUU TEPECEUCHUS

KocTH KBagparta. [loctponts Ha myde 024 n300pakeHne oTpe3Ka O'P' g OpUTHHAIIE PAaBHOTO MK

5. TlocTpouts M300pa’keHNE CEUCHHS IIECTHYTOJFHOH MPU3MBI INIOCKOCTBIO, IPOXOIAIIEH Yepe3 CTOPOHY OCHOBAHHS U
TOYKY Ha OOKOBOM pebpe.

BapuanT Ne 5

1. [laHO poacTBeHHOE Npeodpa3oBaHKe INIOCKOCTH. 110CTpOUTH NpsIMbIe, IPOXOAAIIIE Yepe3 JaHHYIO TOUKY U IpHHAIe-
KaIlIye TIIaBHBIM HAIPaBJICHHUSAM POJICTBA.

% R’=(0'5E1,5E2'7E3l)
2. B TapauICJIbHOU IIPOCKIIUU TaHO H306pa>1<eHHe OPTOHOPMHUPOBAHHOI'O PETI€pa . ITnockoctb
3aJaHa €€ ClI€JaM1 Ha KOOPAWHATHBIX INIOCKOCTAX. HOCTpOI/ITb I/1306pa)KCHI/Ie NIEPIICHANKYIIApa, IIOCTPOCHHOT'O U3 TOY-

ku O Ha 3Ty TIOCKOCTD.

o A ! ! ! ! ’ ’
3. TlocTpouTts H300paXKeHHE CEUSHUSI YeThIPEXYTrOTbHON MHPaMUIbI S'A'B'C'D'" ppockoctsio M 'K'P , €CTIH

M'eS'A",K"eS'C'D',P' eS'B'C’

, METOZIOM cJIe[la CeKYIIEH IIOCKOCTH.

! ! ! / !
4. B IUtocKOCTH depTexa JaHo uzobpaxkenne npsmoit € . Iloctponts n3obpaskeHue ABCD KBazpara A'B'C'D ,

CTOpOHA A'B’ KOTOpPOro mapajuiensHa npsmoi € ", a mmHa 51O CTOPOHBI paBHa 2 (B IUIOCKOCTH 4YepTeXka ITaHO
n300pakeHne eAMHUYIHON OKPYKHOCTH).

5. Tloctpouts cedenme MUIMHIPA IIOCKOCTHIO, 33JaHHOW TOYKOW Ha €ro BEPXHEM OCHOBAHWH W MPSIMOM, PHHAUIEKA-
IIeH MIOCKOCTH HW)KHETO OCHOBAHMSI.

Bapuanr Ne 6
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I[aHO I/1306pa>K€HI/I€ KBaJgpara. HOCTpOI/ITI) 1/1306pa>1<eH1/Ie BIIMCAHHOH B HETO OKPY?KHOCTH.

! L,/
. . O'x
Z[aHO aKCOHOMCTpI/I'-IeCKOe I/I306pa){<€HI/I€ HHTI/IYFOJ’ILHOI/I HpI/I3MI)I, OCHOBAHHEC KOTOpOI/I JICJKUT B IINIOCKOCTH y , a

pedpa napasureNbHbI OCH o'z", [MoctponTs M300paskeHre CeYeHus IIPU3MBI TNIOCKOCTHIO, 33JaHHON CllelaMH Ha KOOp-
JUHATHBIX IUIOCKOCTSIX.

[TocTpouTh cedeHne MUIMHIPA IUTOCKOCTHIO, 3aJJaHHON TPEMsl TOYKaMH Ha ero o0pa3yromux (METOAOM BHYTPEHHHUX
TIPOEKTUPOBAHUN).

JlaHo n300paskeHne eAMHMYHON oKpykHOCTH U yria ABC. IloctponTs n300pakeHne ero ONCCeKTPUCH.

Jano u3obpakenne SABCD YETBIPEXYTOJIbHOW MUPaMUBI S'A'B'C'D" y rouxu K' na ce Goxosom pebpe. Ceue-

o !
HUE€ MUPAMUJIBI TUIOCKOCTHIO, MPOXOAIIEH uepe3 TOUKY K , IMeeT (opMy mapajureniorpamma. [1ocTpouTs ero u300-
paxkeHue.

Bapuant Ne 7

1.
2.

[TocTpouts n300pakeHUE MPABHIHLHOTO TPEYTOIbHUKA, BIIMCAHHOTO B OKPY>KHOCTb.
[TockocTh 3a7aHa B aKCOHOMETPHH TPEMs TOYKAMH, MPsiMasi - aKCOHOMETPHUYCSCKONW W BTOPHYHON MpoeKIwsaMu. [1o-
CTPOWTH TOYKY TIEPECCUCHHS MPSIMOM U TUTOCKOCTH.
Jano n3obpaxenue kyda. [locTpouTs ero cedeHre miocKoCThI0, IpoXosiiei yepe3 Touku M u K, nexarye mo oJ-
HOU B OOKOBBIX IPaHsAX Ky0a, M uepe3 TOUKY P’, ISKaIIyo Ha MPOJAODKEHUH OHOT'0 U3 OOKOBBIX pedep (METOIoM ciie-
Jla CeKYIEeH MIOCKOCTH).
[TocTpouThb ceueHne KoHyca MIIOCKOCThIO, 3aJ]aHHOW CJIe/IOM Ha TUIOCKOCTH OCHOBaHUS U TOYKOM Ha OOKOBOM pedpe.

! ! ! ! ! !
A'B'C'A[B/C paBHO cTOpOHE OcHOBaHUs. ITocTpouTh M300pa-

Al A'B/C]

JKCHHUEC NEPIICHAUKYJISApA, ONNYHICHHOT'O U3 BEPUINWHBI 1 Ha MJIOCKOCTh

BokoBoe pedpo npaBHIBHON TPEYrONBHON TMPH3MEI

Bapuanr Ne 8

1. Tloctpouts u300paxkeHre NPaBUILHOTO TPEYTOJIbHUKA, ONIMCAHHOTO OKOJIO OKPYXKHOCTH.

2. Dyuvric 3aliaH Mapoi CONMpsHKEHHBIX AMaMeTpoB. Haiitu Touku nepecedeHHs 3JUTHIICA C JAHHOW MPSIMOM ¢, HE BBIYEP-
YUBasl UIMUIIC.

¢’ =(c,03)
[ana npsmas . IlocTpouts ee cienpl Ha aKCOHOMETPUYECKHUX TUIOCKOCTSIX.
’ ’ ’ ’ ’ ’ ’ ’
B napanenbHO# NpOEKIUK JaHO N300paXkeHHe PSIMOYTOJILHOTO Mapajuielienureaa A'B'C'D'4{B,CD; , I3Mepe-
HUS KOTOPOI'0 OTHOCATCS, KaK 1:2:3 , M THIOCKOCTH, TIepeceKarolei pedpa mnapaiiesnenuneia, BIXOISIIIe N3 BEPIINHbI
M',K', P’ A

C, B TOYKax >™ >4 TlocTpouTth M300paXkeHHE MEpHEeHIUKYISIPa, OMYIIEHHOTO U3 TOYKM ~ | Ha IUIOCKOCTh
M'K'P’

5. B 6 6 a.b.c ¢ 6

. B yceueHHOM napaiienenunene Tpu OOKOBBIX peOpa UMEIOT JUIMHBI . Onpenenuts yeTBepToe pedpo U caenaTh

YEPTEK.

Bapuanr Ne9

1. Tloctpouts n300paxkeHHe BIIMCAHHOTO B OKPYKHOCTb IPABHUIILHOTO IECTUYTOJIbHHUKA.

2. OpHa IIOCKOCTH 3ajaHa npsaMbivu (@, as), (b, b3) , apyras - (C, C3), (d, d3) . ITocTpouTh NpsAIMYIO UX IIEPECCUCHUS.

3. IlnockocTh 3agaHa claeqaMy HA AKCOHOMETPHUYECKUX ITOCKOCTSIX, MPsAMasi - aKCOHOMETPUUECKOW U BTOPUYHOU MPOEK-
nusaMy. Haiitu Touky ux nepecedeHusl.

4. M3o00pasute KyO U ero ce4eHHe IIIOCKOCThIO, MPOXOIAMIEH Yepe3 CepeANHbI JBYX CMEXHBIX CTOPOH BEPXHET0 OCHOBA-
HUS U Yepe3 LEHTP HUKHETO OCHOBAHMUS.

5. IlocTpouts cedeHue MECTUYTOIbHON PU3MBI IIOCKOCTHIO, MPOXOAAIIEH uepe3 TPH TOUKH Ha GOKOBBIX TPaHSIX.

KonTpoasHasi padora NeS

(4 cemecTp, ouHasi popma 00yUeHUsI)
1. Jlusus v 3a/1aHa apaMeTpUIECKUMHU YPaBHEHUSIMU:

X = e' cost; y= e'sint: z=e'; —c0o <t <40, Omnpernenuts KiIace IMagKOCTH JIMHHK ) W HAINCATh YPaBHCHHS

KACaTeNbHOM K TMHHH )/ B Touke { = 0.

2. Hamumcath ypaBHEHHS KacaTeNbHOH IUIOCKOCTH M HOPMalM K TeNHKOHIY, 3aJaHHOMY YpaBHEHHSAMH

Xx=ucosv; y=usinv; z=bv; b>0, (u,v) eR?, Brouxe M (1, V).

3. Haiitn nepByio kBagpaTHuHyio GopMy remikonza X =UCOSV; Yy =usinv; z=bv; b>0, (u,v) e R%.

4. Jlaua mepBas KBajpaTHuHas (OpMa MOBEPXHOCTH: (ds)2 = (du)2 + (u2 +V? de)z. BbIUKCTUTS JJIHHY JTy-

M JTexaneii Ha mosepxsocti muamn U = 2t, V=3, or touxu M (0) 1o toukn M (1)

5. BbluncnuTh KPUBHU3HY U KpydeHue kpuoit X =2t, y=Int, z = t%.8 Touke M (2,0,1) sroit kpuBoii.

6. TIlokasaTh, 4TO MHTEPBAI (_Z,Z) roMeOMOp(EH YHCIOBOH TMPSIMOH, MOTYHHTEPBAI 0~ roMmeoMopeH
2 2 2

Jyqy, a HHTEpBaj (0 K j - OTKpBITOMY JIy4y.
2
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7. Haiitu 5iinepoBy XapakTepucTUKy cepsl S.

IIpomexyTrouHass aTTecTalus OOYyYarOIMXCS OCYILECTBISIETCS B (popMe 3auerta,

9K3aMCHa C UCIIOJIb30BAHUCM CJICAYIOIUX OLCHOYHBIX MATCPHUAJIOB!:

WP W

HROo~No O A

15.
16.
17.

N

o

© o~

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

20.

0.
. YT0JI MeX 1y BEKTOPaMH Ha OPUEHTUPOBAHHOMN ITJIOCKOCTH.
12.
13.
14.

Bomnpocsl k 3a4eTy

(1 cemectp, ounasi popma o0yueHHs1)
BekTophl: 0CHOBHbBIE IOHATHS.
JIunelHbIe onepanuy HaJ BEKTOPaMHU.
JIuHeiiHas 3aBUCUMOCTb BEKTOPOB.
CpoiicTBa IMHEHHO 3aBUCUMBIX U HE3aBUCUMBIX CUCTEM BEKTOPOB.
BexropHoe npoctpanctBo. [Ipumepsl BEKTOPHBIX OAIIPOCTPAHCTB.
ba3uc BexTopHOro mpocrpaHcTBa. TeopeMa 0 pa3ioKeHUH BEKTOpa B MPOCTPAHCTBE IO TPEM He-
KOMILJIaHAPHBIM BEKTOPaM.
Koopaunatsl BekTopa B 3aJaHHOM 0a3uce, X CBOWCTBA.
CkansipHO€ MPOU3BEIEHNE BEKTOPOB, €ro CBOMCTBRA.
JliHa BEKTOPA, yrojl MeX/1y BEKTOpaMu B OPTOHOPMUPOBAHHOM 0a3uce.
AdduHHas cuctema KOOpAUHAT Ha MI0CKOCTH. KoopanHaThl TOUKH.
Jlenenue oTpe3ka B JAHHOM OTHOIIIEHUHU.
[IpsimoyrosnbpHas 1ekapToBa cucteMa KoopanHat. PaccrosiHue Mexxay AByMsl TOYKaMU.
[IpeobpazoBanue ahHUHHON CUCTEMBI KOOPIUHAT.

[MonsipHBIe KOOPAWHATHI. B3aMOCBSI3b MEXIY MOISIPHBIMU U JEKAPTOBBIMH KOOPIUHATAMH.
Paznuunble criocoObl 3aaHust IPSMOH.

Obuee ypaBHeHue npsiMoid. ['eomerpuyeckuii cmbica K03(G(UIMEHTOB MPU TEKYUIUX KOOPAUHA-
Tax B 00IIeM ypaBHEHUU TPSMOM.

B3anMHOe pacrosioskeHue IBYX MPsIMBIX Ha TUIOCKOCTH.

PaccTosiHue OT TOUKH 10 IPSMOI.

VYron Mexay AByMs MPSIMBIMH.

Bomnpocsl Kk 3xk3aMeny
(2 cemecTp, ouHast popma o0yUeHH)

[Ipeob6pazoBanue mHOkecTB. [IpumMepsl. ['pyrmina npeoOpazoBanmii U €€ MOATPYIIIIHI.

JIBMKeHUS MIIOCKOCTH, CBOMCTBA ABM)KCHHIA.

AHanutuyeckoe BhIpaKeHHe JABIKeHUs. PopMysibl MapaiieIbHOro IMepeHoca, MoBOPOTa, OCEBOM
CUMMETpPHH.

Knaccudukanus ABM>KEHUI IEPBOTO U BTOPOTO poJia.

[IpeoOpazoBanue momoOus. AHATUTUYECKOE BBIPAXKEHHE U MPOCTEHIlNe CBONCTBA TOMOTETHH.
®opmybl TpeoOpa3oBaHUs MOI00US.

['pynmna nmogo6us u ee NOArPYIIIHL.

AddunHbIC IPE0Opa3oBaHUs. AHATUTHYECKOE BhIpakeHne ahGUHHBIX TpeoOpa3oBaHui.
[lepcniekTrBHO-ahPpruHHBIE TPe0OPa30BaAHUS MIIOCKOCTH.

I'pynmna adhduHHBIX TpeoOpa3oBaHUil U €€ MOATrPYIIIIHI.

Dnuric, ero KAHOHMYECKOE YpaBHEHUE U CBOMCTRA.

l'unep6ona, ee KaHOHMYECKOE YpaBHEHHE U CBOICTBA.

[Tapabouia, ee KAHOHUYECKOE YpaBHEHUE U CBOMCTBA.

OO1ee ypaBHEHHE IMHUU BTOPOTO MOPSJIKA U MIPUBEICHUE €r0 K KAHOHUYECKOMY BHLY.
AdodunHasg cucremMa KOOpAUHAT B IPOCTPAHCTBE. Y CIIOBUE KOMIUIAHAPHOCTH 3-€X BEKTOPOB.
CmMernranHO€e pou3BeieHUE BEKTOpoB. O0beM TeTpaszpa.

BekropHoe mpousBeaeHue BeKTopoB. [1nomianes TpeyrojabHHUKa.

Axcuombl Being n-mMepHOro ap(uHHOTO BEIIECTBEHHOTO MPOCTpPaHCTBA. N-MEpPHOE €BKIWJIOBO
IIPOCTPAHCTBO.

Paznuunble crocoObl 3aaHus TIOCKOCTH.

OOmiee ypaBHEHHE IMJIOCKOCTH. ['eomeTpuueckuii cMbicn Ko3(duimeHToB B o0iieM ypaBHEHUU
TUIOCKOCTH.

B3anmMHoe pacrosioskeHHe IBYX U TpeX IIOCKOCTEH.
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21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

wmn

= i S e

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

PaccrosiHre OT TOUKH 10 TTIOCKOCTH. YTOJ MEXKIY IUIOCKOCTSAMM.
Paznuunbie criocoObl 3aaHusI MPSMOU B IPOCTPAHCTBE.
B3aumHoe pacnonoxeHue IByX IpsMbIX B IPOCTPAHCTBE.
B3anMHoe pacnosiokeHue npsMon U II0CKOCTH.
Yros MeX 1y ABYMS IPSAMBIMHU. YTOJ MEXIY NPIMOU U IJIOCKOCTBIO.
IToBepxHoctu BpameHus. [{lunmmuapryeckre NoBEpXHOCTH.
Konnueckue nosepxnoctu. Konnyeckue cedeHusl.
Dnurncouna. DIUTUIICOU]T BPAILIEHNUS.
OnHOMONOCTHBIN TUTIEPOOIION]I.
JIBYTOJIOCTHBIN TUTIEPOOIIOHI.
DIIUNTAYECKUN TapaboIouI.
I'unepOonuueckuii mapaboons.
Bomnpocsl k 3auery

(3 cemectp, ounasi popma o6yueHMsT)
[HeHTpansHOE MPOEKTUPOBAHUE.
[TapannenbHoe NPOEKTUPOBAaHUE KaK MEepPCIEKTUBHO-ahPpuHHOE OTOOpaKeHNE.
N3obpaxenune miockux Guryp B nmapamuieTbHON MPOCKIIUH.
Teopema Ilonpke-11IBapna.
N300pakeHne MHOrOrpaHHUKOB.
N300paxkenue nunuHapa.
N3006paxkenue koHyca.
N3o00paxkenue mapa.
Axconometpusi. M3o00pakeHne Touek, NpsIMbIX U TUIOCKOCTEH.
0. [To3utmonHkIe 3a1a9u akcoHOMeTpuH. [lomHbie n300paxkenus. KoaphumeHT HeOTHOTHI.
1. Metpuueckue 3anaun. MeTpuuecku onpeaesieHHoe n300pakeHue.
. [Tonsitue o merone Monxa.
13. OcHOBHBIE 3a7]a4¥ B IEHTPAIBHO mpoekiuu. [lepcriexkTuna.

Bomnpocskl Kk 3xk3aMeny
(4 cemecTp, ouHast popma o0yUeHH)

Tononornueckue mpocrpancTBa. OKpecTHOCTh TOUKH, 0a3za TOMOJIOTHH, BHYTPEHHHE, BHEIIHHE,
TPAHUYHBIE TOUKH.
3aMKHYTbIE MHOXECTBA. TOMOJOTHYECKHE MOANPOCTPAHCTBA.
HemnpepsiBHOCTh OTOOpa)KEHHI TOTOJOTHYECKHX MPOCTPAHCTB. ['oMeoMOp(dU3MBbI TOTIOJIOTHYE-
CKHUX IIPOCTPAHCTB.
[Ipeamer Tononoruu. IIpuBenenue, BioxkeHnue, NOrpyKeHUE TONOJIOTHYECKUX ITPOCTPAHCTB.
[TokpsiTHe u pazdueHne MHOkecTB. OTIENTMMOCTb, KOMIAKTHOCTb, CBA3HOCTb.
OpueHTupyeMble U HEOPUEHTUPYEMbIE IBYMEPHbIE MHOT000pa3usi.
[Tonsitre 06 ycnoBusix romeoMop@r3Ma KOMIIAKTHBIX JBYMEPHBIX MHOTOOOpa3uii.
Teopema Ditnepa Aji1 MHOTOTPaHHUKOB.
Tononornueckue cBoiicTa nucra Mebuyca v NMPOSKTUBHOM MIOCKOCTH.
BexTopHbie QyHKIIMHM OJJHOTO U ABYX CKAJIAPHBIX apryMEHTOB U ux nuddepeHunpoBaHue.
[TonsTue nuuuu. I'nagkue TMHUM.
KacarenbHas k 1uHUM.
Jnuna nyru. EcrecTBeHHas napaMeTpu3anus.
Kpusuzna u kpydenue iuaun. @opmynsl Opene.
Brluncnenue KpuBU3HBI U KPYYEHHUS B TPOU3BOJIBHOM MTapaMeTpu3aliu.
Bunrosas nunus.
[ToHsATHE TOBEPXHOCTH B €BKJIMJIOBOM IIPOCTPAHCTBE. | J1aikue MOBEPXHOCTH.
Kpussie Ha rnagkoi noBepxHocTH. KpuBonnHelHbIE KOOPANHATHI.
3aMeHa nmapamerpusanuu. SIkoOuan. SIBHOE ypaBHEHHE TOBEPXHOCTH.
KacarenbHast IIIOCKOCTb U HOPMaJIb.
IlepBas kBagpaTHuHas GopMa MOBEPXHOCTU U €€ MPUIIOKEHHUS.
Bropas kBagpaTuuHas popmMa HOBEPXHOCTH.
Nunukarpuca roneHa.
I'nmaBHbIe KpuBU3HBL. [loHAS M cpeaHsIst KPUBU3HBI IOBEPXHOCTH.

REBooo~NoORwNE

[EY
N
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BRo ok

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
33.
34.
35.

36.
37.

38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,

N

Noobkow

8.
. BexropHoe npoctpancTBo. IIpumepsl BEKTOPHBIX OAIPOCTPAHCTB.
20.

Bonpocw k 3auemy
( 2 mpumecmp, ouno-3aounasn gpopma ooyuenusn)
BekTopbl: OCHOBHBIE ITIOHATHUSA.
JIunelHbIe onepaluy HaJ BEKTOPaMHU.
JInneliHas 3aBUCUMOCTb BEKTOPOB.
CBolicTBa JIMHENHHO 3aBUCUMBIX M HE3aBUCUMBIX CUCTEM BEKTOPOB.

basuc BexTopHOro npocrpancTBa. TeopeMa 0 pa3ioKeHUH BEKTOpa B MPOCTPAHCTBE 1O TPEM He-
KOMILJIaHAPHBIM BEKTOPaM.

Koopaunatsl BekTopa B 3aJJaHHOM 0a3uce, UX CBOWCTBA.

CkansipHO€ IMPOU3BEAECHNE BEKTOPOB, €r0 CBOMCTBA.

JlyirHa BEKTOPA, YroJl MeX/1y BEKTOpaMU B OPTOHOPMUPOBAHHOM 0a3uce.

AdodunHas cucreMa KOOpAMHAT Ha IJIOCKOCTU. KOOpIMHATHI TOYKH.

Jlenenue oTpe3ka B JAHHOM OTHOIIIEHUHU.

[IpsimoyrosnbpHas nekapToBa cucteMa KoopanHat. PaccrosiHue Mexx 1y AByMsl TOYKaMHU.
[IpeobpazoBanue ahHUHHON CUCTEMBI KOOPIUHAT.

YTr0J1 MEXK 1y BEKTOPaMH HA OPUEHTUPOBAHHOMN IIJIOCKOCTH.

[TonsipHbie koopauHAaTHI. B3auMOoCBs3b MeX 1y MOISPHBIMU U JEKAPTOBBIMU KOOPIMHATAMHU.
Paznnunble criocoObl 3a1aHusI TPSMOH.

Obuee ypaBHeHue npsiMoid. ['eomerpuyeckuii cmbica K03 (UINUEHTOB MPU TEKYUIUX KOOPAUHA-
Tax B 00IIeM ypaBHEHUU IPSIMOH.

B3aumHoe pacnosnoxeHue IByX IpsMbIX Ha MIIOCKOCTH.

PaccrostHre OT TOUKH /10 IPSAMOIA.

VYron Mexay AByMs MPSIMBIMH.

[IpeoGpaszoBanue MHOkecTB. [Ipumepsl. ['pymnna npeobpazoBanuil 1 ee MOATPYIIIBL.

JIBM>KEHUS TNIOCKOCTH, CBOMCTBA ABUKECHHUIA.

AHAJIUTUYECKOE BbIpaXkeHHe ABIKEHUSA. DOpMyIbl MapauieibHOTO MEPEHOCa, MOBOPOTA, OCEBOM
CUMMETpPHH.

Knaccudukanus nBrmkeHU mepBOro ¥ BTOPOTO poja.

[IpeoOpazoBanue momo0us. AHATUTHYECKOE BBIPAXKEHHWE U TMPOCTECHUINHME CBOMCTBA TOMOTETHH.
dopmyitel TpeoOpazoBaHMs TOI00US.

['pynmna nmogo6us u ee NOATPYIIIHL.

AddunHbIC TPE0Opa3oBaHus. AHATUTHYECKOE BhIpakeHne ahGUHHBIX TpeoOpa3oBaHui.
[lepcnekTuBHO-ahPpruHHBIE TPe0OpPa30BaHUS MIOCKOCTH.

I'pynna addurHBIX IPpEO0Opa30BaHUIA U €€ TTOATPYIIIIHI.

Dnuuric, ero KAHOHUYECKOe YpaBHEHHUE U CBOICTBA.

I'unep6ona, ee KaHOHMYECKOE YpaBHEHHE U CBOIICTBA.

[Tapabouia, ee KAHOHUYECKOE YpaBHEHHUE U CBOMCTBA.

OO1ee ypaBHEHHE JIMHUU BTOPOTO MOPSJIKA U MIPUBEJICHUE €r0 K KAHOHUYECKOMY BHLY.
AddunHas cuctema KOOPAUHAT B IPOCTPAHCTBE. Y CIOBHE KOMILJIAHAPHOCTH 3-€X BEKTOPOB.
CMmemanHoe nmpousBeieHue BekTopoB. O0BEM TeTpadapa.

BektopHoe npousBeneHre BeKTopoB. [Liomans TpeyroiapHuKa.

Axcuombl Beiins n-mepHoro ap@uHHOrO BELIECTBEHHOTO MPOCTPAHCTBA. N-MEpHOE E€BKIUIAOBO
MIPOCTPAHCTBO.

Bonpocwt k akzameny
( 3 mpumecmp, ouno-3aounasn gpopma odyuenusn)

Paznuunble crocoObl 3aaHus TIOCKOCTH.

OOmiee ypaBHeHHE MIOCKOCTH. I'eomeTpuueckuii cMbicn kKo3(duimeHToB B o0mieM ypaBHEHUU
IIJIOCKOCTH.

B3aumHoe pacnonoxenue IByX U TpeX MI0CKOCTEN.

PaccTostHuE OT TOYKH 10 TNIOCKOCTHU. YTOJI MEXY INIOCKOCTSIMH.

Paznuunble criocoObl 3aaHus NPSAMON B IPOCTPAHCTBE.

B3aumHoe pacnonoxeHue IByX NpsMbIX B IPOCTPAHCTBE.

B3aumHoe pacnonoxeHue NpsmMou U IIOCKOCTH.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
. OCHOBHBIE 33J1a4M B IEHTpaJIbHOU ITpoekuuu. IlepcriekTrBa.

RBOoo~NoO~WNE

RBPBOooo~NoOR~wNE

0.
11.
12.
13.
14.

0.
1.
12.
13.
14.
15.
16.

Yros MexXay ABYMS IPSAMBIMU. YTOJ MEXAY NPIMOU U IJIOCKOCTBIO.
IToBepxHoctu BpameHus. [{lunmmHapryeckre NoBEpXHOCTH.
Konnueckue nosepxnoctu. Konngeckue cedeHusl.

Omurncouna. DIUTUIICOU]T BPAILIEHNUS.

OHONONOCTHBIN TUIIEPOOIIOUI.

JIBYI1010CTHBIN TUIIEpOOIIOn.

DIIUNTHYECKUN apaboIonI.

I'unepOonuueckuii mapaboons.

[leHTpansHOE MPOEKTUPOBAHUE.

[TapannenpHoe NPOEKTUPOBAHUE KaK MEPCIEKTUBHO-ahPpUHHOE OTOOpaKeHNUE.
N3o06pakenue miockux Guryp B napaiebHOW MPOSKIUH.
Teopema [Tonpke-IlIBapua.

N300pakeHne MHOTOTPAHHUKOB.

N3006pakenne nuianHIpa.

N3006paxkenue koHyca.

N300paxkenue mapa.

Axconometpusi. M300pakeHne Touek, NpsSMbIX U INIOCKOCTEH.

[To3ummonnsie 3anaun akconomeTpun. [lomubie n3oopaxenus. KordduireHT HemoIHOTHI.

MeTtpuueckue 3amaui. MeTpuuecku onpeesieHHOe n300pakeHue.
Tloaarue o metonie MonXxa.

Bonpocwt k 3auemy
(4 mpumecmp, ounas gpopma odyuenusn)
Tonosiornyeckue mpocTpaHCTBa.
OKpecTHOCTh TOYKH, 6a3a TOMOJIOTHH, BHYTPEHHNE, BHEITHUE, TPAHUYHBIC TOUKH.
3aMKHYTbIE MHOKECTBA.
Tonosnornyeckue MoANPOCTPAHCTBA.
HemnpepsiBHOCTh 0TOOpaXKE€HUH TOTIOJOTUYECKUX TIPOCTPAHCTB.
I'omeoMOphuU3MBI TOMOJIOTUYECKUX TPOCTPAHCTB.
[Ipenmet TomoJsiorum.
[IpuBeneHune, BIOKEHHUE, IOIPYKEHUE TOMOJIOTUYECKUX POCTPAHCTB.
[TokpsiTHe U pa3dreHre MHOYKECTB.
OTnenuMocTh, KOMIIAKTHOCTbD, CBSI3HOCTb.
OpueHTHpyeMble U HEOPUEHTUPYEMbIE IBYMEPHbIE MHOT000pa3usi.
[TonsiTre 06 ycnoBusix romeoMop(du3mMa KOMIIAKTHBIX ABYMEPHBIX MHOTO0Opa3uii.
Teopema Ditnepa Aji1 MHOTOTPaHHUKOB.
Tononornueckue cBoiicTBa Jicta Mebuyca v MPOSKTUBHOM TIJIOCKOCTH.
Bonpocul k 3k3ameny

(5 mpumecmp, ouno-3aounasn gpopma odyuenus)
BexTopHbie QyHKIIMM OJHOTO U ABYX CKAJIAPHBIX apryMEHTOB U UX nuddepeHunpoBaHue.
ITonartue nuHnM.
I'nagkne auany.
KacarenbHas k nuHUM.
JnuHa nyru.
EcrecTBennas napameTpusanusi.
KpuBuzHa u kpydyeHue JIMHHUM.
®opmyisl Opene.
Brluncnenue KpuBU3HBI U KPYYEHHUS B TPOU3BOJIBHOM MapaMeTpu3aliu.
Bunrosas nunus.
[ToHATHE MOBEPXHOCTH B €BKIUAOBOM IPOCTPAHCTBE.
['mankue moBepXHOCTH.
KpuBsie Ha rinaakoil MOBEpXHOCTH.
KpuBosmHeliHbIe KOOPIUHATEHI.
3ameHa napameTpHu3alri.
SIkobuaH. SIBHOE ypaBHEHHE TOBEPXHOCTH.
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17. KacarenbHasi JI0CKOCTh U1 HOPMAJb.

18. IlepBas kBagpaTHuHas GOpMa MOBEPXHOCTU U €€ TPUIIOKECHHUS.
19. Bropas kBagpatuyHas (popMa moBEpXHOCTH.

20. Unaukarpuca JlromneHa.

21. I'maBHBIE KPUBHU3HBI.

22. TlosHas u cpeHsisi KPUBU3HBI TOBEPXHOCTH.

IV. MIEPEYEHBb JUTEPATYPbBI, HEOBXOAUMOIM 1151 OCBOEHUS
JUCLHUATNIUHBI

4.1. OcHoBHas IUTEpaTypa

1. Ky3osnes, B.IIl. Kypc reomerpuu: 3neMeHTbl TONOJOTUU, AU(depeHIaibHas reo-
Metpus, ocHoBaHus reometpuu / B.I1. Ky3osneB. — Mocksa : ®uzmatiut, 2012. — 207
C. : CXEM., WiI. — Pexum JocTyna: 1o MOJIMKCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=275554 (nara oOpaleHHs :
01.09.2020). — bubnuorp. B kH. — ISBN 978-5-9221-1360-1. — TekcT : 31eKTPOHHBIN.

2. TeipteiiankoB, E.E. OcHoBbl anre6pst : yueOnuk / E.E. ToipThiinukoB. — MockBa :
Owmzmarnur, 2017. — 464 c¢. — Pexum pgoctyma: 10  TOAINUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=485535 (nara oOparieHus:
01.09.2020). — bubmuorp.: c. 449-450. — ISBN 978-5-9221-1728-9. — TekcT : aiek-

TPOHHBIM.

4.2. lonoJiHUTEIbHASI JIUTEPATypa

1. Pemu3oB, A.O. Jlunelinas anreOpa u reometpus : yueOHoe mocodue / A.O. Pemuzos,
N.P. llladapeBuu. — Mocksa : ®uzmatiut, 2009. — 512 c¢. — Pexxum mocrtyna: 1o moj-
mucke. — URL: https://biblioclub.ru/index.php?page=book&id=68387 (mara oOparmie-
aust: 01.09.2020). — ISBN 978-5-9221-1139-3. — TeKCT : 3JeKTPOHHBIH.

2. Yeronun, A.Il. JIuneitHas anreOpa U aHaTUTHYECKAsi TEOMETpHS : ydeOHoe ocodue /
A.IL. Yeronun ; KOxHbBINA denepanbHblii yHUBEpcUTET. — PocToB-Ha-Jlony : HOkHBIM
dbenepanpubiii yHuBepcuter, 2015. — 149 c. — Pexxum pgocrymna: mo TOAMHUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=445132 (nara oOparieHus:
01.09.2020). — bubauorp. B ku. — ISBN 978-5-9275-1728-2. — TekcT : 3I€KTPOHHBIIA.

V. IEPEYEHb PECYPCOB UH®OPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETH «MHTEPHET», HEOBXO/JINMbIX
JJIs1 OCBOEHMSA INCHUITIVINHBI

Ne CchblIKka HA .
. HaumeHoBaHue pa3padoTKH B J1eKTPOHHOIi
mn uH(}p OpMAIMOHHBII bopme JocTynmHoCTh
pecypc P

Perucrpanus uepes nto-
00l yHUBEPCUTETCKUI
KOMIIbIOTED. B nanbHei-
IEM UHAUBULYaIbHbII
HEOT'PaHUYEHHBIN JOCTYII
U3 110001 TOYKH, B KOTO-
pO# UMeeTCs JOCTyl K
cetu MHTEpHET

DNEeKTPOHHO-OMOIMOTEeUHasl CHCTEMa
(3BC)
YHuBepcurerckas OMOIMOTeKa OHIAH

http://www.biblioclu
b.ru

Poccuiickuii 061eo6pazoBaTenbHbIN TOP-
Tal

2. | http://www.edu.ru CBOOOIHBIN JOCTYIT

3. | http://www.krugosve | DnexTpoHHas SHIIMKIONEHS, B KOTOPOH CBOOOIHBIN JOCTYIT
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t.ru MIPEJICTaBJICH MaTepUall 10 OCHOBHBIM Ma-
TEMaTUYEeCKUM TePMUHAM, a TaKxke Ono-
rpaduueckue JaHHbIE 00 U3BECTHBIX Ma-
TEMaTHKaX.

OO0pazoBarenbHBI MATEMATUYECKUN CaNT,
http://www.exponent | coaepskariuii MATeMaTHUYECKUE TAKEThI
a.ru JUTSL TIOIJIEPKKHU ITPOBOIUMBIX 3aHATUH, a
TaKK€ METOJUYECKHE pa3paboTKu

CBoOOHBIH JoCTYN

CrnpaBoyHast ”HPOPMALUS 10 MaTEMaTH-

5. | http://mathem.hl.ru
YCCKUM JUCHUITJIMHAM

CBoOoHBIM JoCTYyN

MareMaTtnueckuii moprai, CoaepKaun

paszesbl: BhICIIas MaTeMaTHKa, TPUKITIaI-
6. | http://allmath.ru Has MaTeMaTHKa, TKOJIbHAs MaTeMaTnka, | CBOOOTHBIN JOCTYII
OJINMITHAIHAS. MaTEMAaTHKA.

7. | http://en.edu.ru EcTecTBeHHO-HAYUHBIH IOPTAI CB0OOAHBIN OCTYN

MaremaTudeckass OMOIMOTEKA, IOCTOSHHO
MOTIOJTHIEMOE COOpaHNe YHUBEPCUTETCKHX
http://vilenin.narod.r | yueOGHUKOB, HCCIIEIOBAHUI 110 MaTeMaTH-
8. | uUMm/Books/Books. | yeckomy aHanu3y, aiaredpe, nuddepeniiu- | CBOOOAHBIN T0CTYI
htm aJIIbHON T€OMETPUHU U TONOJIOTUH, U dde-
PCHIMATIbHBIM YPaBHEHHSM, MaTeMaTHYe-
CKOM (pu3UKe.

V1. COBPEMEHHBIE IPO®ECCUOHAJIBHBIE BA3bI JAHHBIX
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

Poccuiickuii o01eo0paso- .
1. www.edu.ru N 1eoop CBOOOHBIH JOCTYII.
e — BaTEJbHBIN TIOpTaJ
I'apanT.PY — nadopmann- o
2. Www.garant.ru p . (opmar CBOOOIHBIN TOCTYII.
OHHO-TIPABOBOM TOPTaJ

Vil. JUOEH3UMOHHOE U CBOBOJHO PACITPOCTPAHAEMOE IIPO-
I'PAMMHOE OBECIIEYEHHE

[Ipu peanuzauuu ytle6H01"4 JUCHUIUINHBI IIPUMEHACTCA CJICAYIOIIee JIMIICH3UOH-
HOE ¥ CBOOOJIHO PacIpoCTpaHsIeMOe TPOrpaMMHOE 00ECIICUCHHE:

- Microsoft Windows;

- Microsoft Office;

- LibreOffice u ap.

VIII. ObOPYJIOBAHHUE U TEXHUYECKHUE CPEJICTBA OBYUEHMUS, HE-
OBXOJIMUMBIE IJIsA OCYHIECTBJIIEHUSA OBPA3SOBATEJIBHOTI'O ITPO-
HECCA IIO AUCHUITIVIMHE

VY4eOHbIC 3aHATHS MPOBOJATCS B aAyJUTOPHUAX, YKOMIUICKTOBAHHBIX CITCIIHAIIA3H-
pPOBaHHOW MeOEIbl0, B TOM YHCJIE CTAIMOHAPHBIMHU WJIM MEPEHOCHBIMH TEXHUYECKUMU
cpencTBamu 00ydeHus (TPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK).

CamocTtosTenpHass paboTa MPOBOAUTCS B KaOMHETAaX, OCHAIICHHBIX KOMITBIOTE]-
HOM TEXHHUKON C BO3MOKHOCTBIO MOJKIIOUCHUS K ceTh «MHTepHeT» M obecrneyeHuem
JOCTyTIa B DJICKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA.
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