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I. OPTAHU3ALIUOHHO-METOJUYECKUIA PA3JIEJ

Henu u3yyeHus: TUCHUTINHBI
(hopMHPOBaHKE JIMYHOCTHO-CMBICIIOBOTO OTHOIICHHS CTYJACHTOB OakajlaBpuaTa K T'€OMETPUHU
KaK K y4eOHOU TUCHIUIUIMHE U HAyKe,
OCO3HaHHUE COIMAIILHOM 3HAYMMOCTH CBOEH Oynymiel npodeccuu, GopMUPOBAHHE MOTHUBAIIUN
K OCYIIECTBIICHUIO MEJarOTHYECKOM IeATEIbHOCTH,
MOJITOTOBKA K HMCIIOJIb30BAHUIO CHCTEMATH3HPOBAHHBIX TEOPETUYCCKUX M MPAKTUYCCKUX 3HA-
HUH TpU perIeHUH MPOPECCHOHAITBHBIX 3a/1a4.

3agauu u3ydeHus: TUCHUTLINHBI:

BOOPY)KCHUE KOHKPETHBIMU 3HAHUSMU, YMEHUSIMH, KOMIICTCHIIUSMU, BRIPQXKEHHBIMU B TOTOB-
HOCTH TIPETIOaBaTh TEOMETPHIO B 00I11e00pa30BaTEIBHON IKOJIE ¥ KBATH(PHUITUPOBAHHO BECTH
AJIEKTUBHBIC KYPCHI IO TEOMETPHH B IPOPHIILHOMN IIIKOJIE,

(dhopMUpOBaHHE KYJIBTYPHl MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHHIO, aHATU3Y, BOCIPHITHIO
nH(pOpMAIINH, TIOCTAHOBKE IIETTH U BEIOOPY MyTEH €€ JOCTHIKCHHS.

Mecto qucuuniaunbl B crpykrype OIIOIL: peanusyercs B pamkax o0s3aTeabHON yacTu 0J10-

ka b1. Jucuurninunel (MpeaMeTHO-COAEPKATEIbHBIN MOTYIb).

I[lnanupyemMsblie pe3yjbTaThl 00y4eHHs MO TUCHMILINHE, COOTHECEHHbIe ¢ MHAMKATOPA-
MM JOCTHIKEHHUS KOMIIeTeHIIUM:

- UICTOPUIO, 3aKOHOMCPHOCTHU U

Kon Nupuxkaropsl nocruxkenus | [linanupyembie pe3yJibTaTbl 00y4eHUA
KOMIIETEHIIM U KOMIIETeHIM U 10 IMCUMILJINHE

OIIK-2 3HaTh: 3HaeT: 7JIeMEHThl BEKTOPHOM anreOpsl B

- (enepanbHble  TOCYyAap- | MIPOCTPAHCTBE; METOA KOOPJMHAT Ha IUIOC-

CTBEHHBIE 00pa30oBaTeNbHBIC | KOCTH; NPeoOpa30BaHUS IUIOCKOCTH U HX

CTaHJapThI; NOPUJIOKEHUsT K peIIeHUI0 3ajay; JIMHUU

BTOPOT'O MOopAaKa, MCTOA KOOPpAWHAT B IIPO-

- paspabaTbiBaTh OTACIbHBIC
KOMIIOHEHTHl OCHOBHBIX W
JIOTIOJTHUTEIBHBIX 00pa3oBa-
TEIBHBIX IPOTPAMM;

- HCIOJB30BaTh HH(pOpMAIHU-
OHHO-KOMMYHHUKAITHOHHBIE
TEXHOJIOTUM B pa3paboTke
o0pa3oBaTeNbHBIX po-
rpamm;

MPUHLUIIBI TIOCTPOEHUS U | CTPAHCTBE; BEKTOPHOE M CMEUIAHHOE MpOo-
¢GbyHKIIMOHUpOBaHUST  00pa- | U3BEJEHHE BEKTOPOB; INIOCKOCTU U IPSIMBbIE;
30BaTEJIbHBIX CUCTEM; MOBEPXHOCTU BTOPOTO mopsiika; adduHHOE

- OCHOBBI JTUJAKTHUKH, U CBKIIMAOBO N-MCPHOC IMPOCTPAHCTBO,

- COBpeMEHHBIE 00pa30Ba- | KBaApaTUIHbIE (OPMBI U KBAJIPUKHU; POCK-
TCJIBHBIC TEXHOJIOTHU, B TOM | TUBHOC IPOCTPAHCTBO, MECTO/bI 1/1306pa>1<e-
qucie nH(OPMALIMOHHO- | HUH; OCHOBHBIE ()AaKThl MPOEKTUBHOW T€O-
KOMMYHHKAIIMOHHBIX TE€XHO- | MCTPUU; 061111/16 BOIIPOCBI AKCHOMATUKU,
JIOTHUH. 000CHOBaHHE EBKJIMAOBOI T€OMETPHH TIO

Betimro; minHa, II01aab, 00beM; HECBKIIU-
JIOBBI TE€OMETPHUU; DBJIEMEHTHl TOIMOJOTHH;
JJMHUX W TIOBEPXHOCTU B IMPOCTPAHCTBE,
BHYTPEHHIOIO T€OMETPHIO TOBEPXHOCTH.
YMeTh: YMeer: ckIanpiBaTh, BBIYUTATH BEKTOPHI,

YMHOXXaTh BEKTOp Ha YMCIIO; HAXOJIUTh KO-
OpAMHATHl BEKTOpa Ha TUIOCKOCTH, HAaXo-
JUTh KOOPAMHATHI BEKTOPa B IPOCTPAHCTBE;
HaXOJUTh CKAJIIPHOE IPOU3BEIEHUE BEKTO-
pOB; pemaTh MpocTeiime 3agayl B KOOp-
MHATaX; YMETb IEPEeXOJUTh OT TIPSIMO-
YrOJBHOU JEKapTOBOM CHUCTEMBI K MOJSp-
HOH W HAoOOpOT; pemaTh 33/Ja4d Ha pas-
JIMYHBIE CIIOCOOBI 3aJaHusl NPSIMOM U TIOC-
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- JIAaHUPOBATh y4eOHBIEC 3aHs-
THS.

KOCTH; YMETbh BBIMOJIHATH F€OMETPHUUECKHE
npeoOpa3oBaHusl; YMETh NMPUBOIUTH OOIIEe
ypaBHEHUE KPUBOM 2-T0 MOpsAlKa K KaHO-
HUYECKOMY BULY.

Baanern:

- IpueMaMu pa3paboTKH IMpo-
rpaMM y4eOHBIX TUCLMIUIMH
B paMKax OCHOBHOH oOrie-
00pa3oBaTeNbHON MpOrpam-
MBI

- HaBBIKAMHU IMPUMEHEHMs CO-
BPEMEHHBIX 00pa3oBaTesb-
HBIX TEXHOJIOTHI B peaJIbHON
U BHUPTyaJbHOW 00pa3oBa-
TEILHOU cpelie;

- MH(POPMAIIMOHHO-
KOMMYHHUKAI[MOHHBIMU  T€X-
HOJIOTHSIMH: Ha  ypOBHE
NoJIb30BaTeNsl; Ha oluene-
JarOTUYEeCKOM ypOBHE; Ha
IIPEIMETHO-T1€arOrHYE€CKOM
YPOBHE.

Baapeer: nmpuemamu pemieHus 3agad ¢ MC-
IIOJIb30BAHUEM CKAJSIPHOTO, CMELIAHHOTO U
BEKTOPHOI'O IIPOU3BENECHUN BEKTOPOB; BbI-
IIOJIHECHUS T€OMETPUYECKUX ITOCTPOCHUN Ha
IIJIOCKOCTH; TOCTPOCHHUSI CEYEHUsS MHOIO-
I'PAaHHUKOB, KOHYCOB U LIMJIMHIPOB; YMEHHU-
€M YBEPEHHO pELIaTh 3a7a4u, CBI3aHHbIE CO
LIKOJIBHBIM KypCOM I'€OMETPHHU.

OIIK-5

3HaTh:

-  TPHUHIOUIB  OpPTaHHU3AIHNH
KOHTPOJISI U OLIEHWBaHUA 00-
pPa30oBaTENbHBIX PE3YJIbTATOB
oOyJaromuxcs;

- TEXHOJIOTHU U METOIbI KOH-
TPOJs U OIEHKHM 00pa3zoBa-
TEJBHBIX PE3YJIbTATOB;

- CIIeaJIbHBIC TEXHOJIOTHU U
METO/IbI, TMO3BOJISIONIUE BbI-
SBIATh U KOPPEKTHPOBATh
TPYJIHOCTH B OOyUEHUHU.

3HaeT: 7JIeMEHThl BEKTOPHOW anreOpsl B
IIPOCTPAHCTBE; METOJ KOOPAMHAT Ha IUIOC-
KOCTH; IpeoOpa3oBaHUs IMJIOCKOCTH U HX
IPWIOKEHUS K PELIEHUIO 3a/1ay; JIMHHUU
BTOPOTO IMOPsIJIKA; METOJ KOOPAUHAT B MPO-
CTPaHCTBE; BEKTOPHOE U CMEIIAHHOE IpO-
U3BEJICHNE BEKTOPOB; IIJIOCKOCTH U NPSIMBIE;
MMOBEPXHOCTU BTOPOTO mopsiaka; ahduHHOE
U EBKIHJIOBO N-MEPHOE IPOCTPAHCTBO;
KBaJpaTU4Hble (POPMBI U KBAJPHKH; MPOEK-
TUBHOE MPOCTPAHCTBO; METOJbI M300paxe-
HUMN; OCHOBHBIE ()AaKThl MPOEKTUBHOU TI€O-
METpUH; OOIIUEe BOMPOCH AKCHOMATHKU;
000CHOBaHHE EBKJIMJOBOM TE€OMETPUU I10
Beitmto; munHa, miomasb, 00beM; HEeBKIU-
JIOBBl T€OMETPHH; DJIEMEHTHl TOMOJIOTHUU;
JUHUM M TIOBEPXHOCTH B IPOCTPAHCTBE;
BHYTPEHHIOIO I'€OMETPHUIO NOBEPXHOCTH.

Ymers:

- TPUMEHATH MHCTPYMEHTa-
pUii, METOABI TMarHOCTUKHU U
OLICHKH II0Ka3aTeed ypOBHs
U TUHAMHUKU pa3BUTUS 00Y-
YaroIIMNXCS;

- IIPOBOJIUTH NEAATOIMYECKYIO
JUArHOCTUKY M KOPPEKLHUIO
TPYJAHOCTEH B OOy4YCHHH.

YMmeer: cKIanbIBaTh, BBIUUTATH BEKTOPBI,
YMHOKaTh BEKTOpP HA YHCIIO; HAXOAUTh KO-
OpJIMHATBl BEKTOpAa Ha IIJIOCKOCTH; HAaxo-
JIUTh KOOPAWHATBI BEKTOPA B IPOCTPAHCTBE;
HaxOJUTh CKAJSIPHOE IIPOU3BEICHUE BEKTO-
pOB; peuiarb IPOCTEHIINE 3aJa4d B KOOp-
JUHATAaX; YMETb NEPEXOJUTh OT IPAMO-
YTOJIBHOM JEKapTOBOM CHUCTEMBI K IIOJIAp-
HOW M HAOOOpOT; pemaTh 33aJadyd Ha pas-
JUYHBIE CTIOCOOBI 33/1aHUs MPSMOM U TLIOC-
KOCTH; PEIlaTh 3alayd C HCIOJIb30BAHHEM
CKQJIIPHOTO, CMEIIAHHOIO U BEKTOPHOIO
IIPOU3BEICHUN BEKTOPOB; OIPENEIATH Ka-
YECTBEHHBIE XAPAKTEPUCTHUKHU TOIOJIOTHYE-
CKMX IIPOCTPAaHCTB; peIIaTh 3aJadyd Ha
HaXOXXJCHUE JUTMHBI JYTH, TUTOIAan Guryp,
JUIMHBI YT JIMHUH, JICKAIEH Ha IMOBEPX-
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HOCTH.

Baanern:

- METOJaMHU KOHTPOJISI U OICH-
K 00pa3oBareibHBIX pe-
3yJbTaTOB (JIMYHOCTHBIX,
MpeIMETHBIX, MeTarpeaMeT-
HBIX) 00yYaromuxcs;

- CHeUHaTbHBIMH METOIaMH,
MO3BOJISIFOIIIMMU BBISBIISTH U
KOPPEKTUPOBATh TPYIAHOCTH
B 00YYCHHUHU.

Baapeer: nmpuemamu penieHus 3agad Cc McC-
IIOJIb30BAHUEM CKAISIPHOTO, CMELIAHHOTO U
BEKTOPHOI'O IPOU3BENECHUN BEKTOPOB; BbI-
IIOJIHEHUSI TEOMETPUYECKUX TOCTPOCHUI Ha
IJIOCKOCTH; IOCTPOCHUSI CEYEHUs MHOIO-
I'PaHHUKOB, KOHYCOB U LIUJIMHIPOB; YMEHU-
€M YBEPEHHO pelIaTh 3aJa4u, CBA3aHHBIE CO
LIKOJIBHBIM KyPCOM I'€OMETPHH.

Il. COIEP)KAHUE U OFBEM JJUCHUIIJINHBI
€ YKa3aHHeM KOJIMYeCTBA YaCOB, BbIIeJIeHHBIX HA KOHTAKTHYIO padoTy 00y4aroluxcs
¢ mpenoaasareseM (M0 BUIaM y4eOHbIX 3aHATHIT) 1 HA CAMOCTOSITEILHYIO PadoTy

o
o AynurtopHsle 3anaTusa | Cam.pa0.
No HaumeHoBaHMe Pa3aesioB U TEM 2
n/n
JIK 113 Jb

1 Pazjen 1. DiieMeHTHI BeKTOPHOI ajre6pbl B 30 6 6 18
NPOCTPAHCTBE.

1 Tewma 1: BekTopsl U TUHEHHBIC ONepaiuy HaJT 6 1 1 4
HUMH.

2 Tema 2: JIuHeiiHas 3aBUCUMOCTb BEKTOPOB. 6 1 ! 4

3 Tema 3: BexropHoe npoctpancTBo. [Ipumepsl 6 1 1 4
BEKTOPHBIX MOANPOCTPAHCTB.

4 Tema 4: bazuc BekTopHOro npocrpancraa. Ko- 6 1 1 4
OpAMHATHI BEKTOpa B 3aJJaHHOM Oa3uce.

5 Tema 5: CkansgpHOe IpOU3BEIEHUE BEKTOPOB. 6 2 2 2

2 Pa3nes 2. MeToa K0OOpAMHAT Ha MJIOCKOCTH. 58 24 24 10
Tema 6: AddunHas cuctemMa KOOpIUHAT Ha

6 mrockoctH. [Ipocreitmme 3agaun B KOOpAHA- 9 4 4 1
Tax.

7 Tewma 7: IIpamMoyronpHas J€KapToOBa CUCTEMA 5 2 2 1
KOOpJMHAT.

8 Tewma 8: IIpeoOpa3oBanue CUCTEMBI KOOPAUHAT. 9 4 4 1

9 Tema 9: Yron mexy BEKTOpaMu Ha OPUEHTH- 5 2 2 1
POBAHHOM MJIOCKOCTH.
Tema 10: [TongpHele koopauHaThl. B3anMocBs3b

10 MEX1y MOJSIPHBIMH U JIEKapTOBBIMH KOOPAUHA- 5 2 2 1
TaMH.

11 Tewma 11: Pa3znuunbie ciocoObI 3a1aHus IPSMOIA. 10 4 4 2
Tema 12: OGmee ypaBHeHue npsmoi. I'eomer-

12 pUYECKHl cMbICT KOA(G(ULIMEHTOB NMPU TEKYLUX 5 2 2 1
KOOp/AMHATax B 00IEM YpaBHEHHH MPSIMOH.

13 | Tema 13: Bsaumnoe pacmoJIoKEHUE IBYX Mpsi- 5 2 2 1




MBIX Ha IIJIOCKOCTH.

14 | Tema 14: PaccTosiHME OT TOUKH 10 MPSMOA. 5 2 2 1
Yroa Mexay NpsIMbIMH.

3 Pa3znen 3. IIpeoOpa3oBanusi IJIOCKOCTH. 20 6 6 8
Tema 15: OtoOpaxkeHus u mpeodpa3oBaHuUs

15 | vuoxecrs. I'pymnmna npeoOpazoBaHmii MHOXKE- 4 1 1 2
crBa. [logrpynna rpynmnsl npeo6pa3zoBaHHH.
Tema 16: I'pynna nuxkenuit miockoctu. ITox-

16 IPYIIIBI TPYIIIBI IBUKEHUHN TUIOCKOCTH. AHAIH- 4 1 1 2
TUYECKOE BBIPAKEHUE IBUKEHUSI.
Tewma 17: IIpeobpazoBanue nomodus. ['omore-

17 | THS. AHANUTHYECKOE BBIpAKEHUE TIOA00HS U 6 2 2 2
romoreTHy. I'pynma noxo0us miIocKoCTH U ee
MOATPYIIBL.

18 | Tema 18: Addunnsie npeoOpazoBanus. AHaIH- 6 2 2 2
TUYECKOE BBIPAYKEHUE.
Hmozo 3a 1 cemecmp 108 36 36 36

4 Pasnen 4. JIluHuM BTOPOTro NOPsiAKA. 24 8 8 8

19 | Tema 19: Dnnurnc, ero KAHOHMYECKOE ypaBHE- 6 2 2 2
HHE U CBOMCTBA.

20 | Tema 20: I'unep6oia, ee KAHOHUYECKOE ypaBHE- 6 2 2 2
HHUE U CBOMCTBA.

21 | Tema 21: ITapabona, ee KAHOHMUYECKOE ypaBHE- 6 2 2 2
HHE U CBOMCTBA.
Tema 22: O61iee ypaBHEHUE JTUHUHA BTOPOTO

22 MOPAJIKA U TPUBEJICHUE €TO K KAHOHUYECKOMY 6 2 2 2
BHJY.
Paspnen 5. Meroa KOOpAHHAT B IPOCTPAHCTBE.

5 BekTopHOe 1 cMemIaHHOe POM3BeeHUA BeK- 24 8 8 8
TOPOB.

23 | Tema 23: Adpdunnas cucrema KOOpAUHAT B 4 1 1 2
IIPOCTPAHCTBE.

24 | Tema 24: Jlenenue oTpe3ka B JaHHOM OTHOIIIE- 4 1 1 2
HUU.

25 | Tema 25: [IpssmoyronbHas 1ekapToBa cucTeMa 3 1 1 1
KoopauHat. PaccTosiHre Mexay AByMs TOUKaMH.
Tema 26: BexTopHoe npousBeneHue. Beraucie-

26 | ine IUIOUIA/IA TPEYTOJIbHUKA. Y CJIOBHE KOMILIa- 5 2 2 1
HAapHOCTH 3-€X BEKTOPOB.

27 | Tema 27: CMemanHoe POU3BECHNE BEKTOPOB. 5 2 2 1
Brruucnenne o0bema TeTpasipa.
Tema 28: Axcuomsl Beitng n-meproro addun-

28 | Horo BELICCTBEHHOI'O TPOCTPaHCTBA. N-MepHOE 3 1 1 1
€BKJIMJ0BO IIPOCTPAHCTBO.

6 Paspen 6. IL1ockocTu ¥ NpsiMble B IPOCTPaH- | 507 20 20 10,7
cTBe.

29 | Tema 29: Paznuunbie criocoObl 3a1aHHs TIOCKO- 10 4 4 2
ctu. O611ee ypaBHEHUE TUIOCKOCTH.
Tema 30: I'eomeTpuueckuii CMbICI 3HaKa MHO-

30 10 4 4 2

rounena Ax+ By +Cz+ D B3aumuoe pacnonoxe-
HUE 2-yX U 3- INIOCKOCTEH.




31 | Tema 31: PaccTositHue OT TOYKHU 7O TIOCKOCTH. 10 4 4 2
Yron Mexay AByMsl IJIOCKOCTSMHU.

32 Tewma 32: Pa3znuanbie criocoObI 3aaHus IPSMOIA. 10 4 4 2
Tema 33: B3aumHOe pacrnonoxeHue IByX npsi-

33 | Mpx B npocTpancTBe. B3anMmHoe pacnonoxkeHue 5 2 2 1
IIPSIMOM U TUIOCKOCTH.

34 | Tema 34: Vron MEX]1y IPSMOU U TJIOCKOCTBIO. 57 2 2 1,7
Kontpouns 9
OK3aMeH 0.3
Hmozo 3a 2 cemecmp 108 36 36 26,7
Paszgen 7. IloBepxHOCTH BTOPOr0 MOPSIAKA. 26 8 8 10

35 | Tema 35: Hununapuueckue noepxuoctu. Ko- 6 2 2 2
HUYECKUE MTOBEPXHOCTH.

36 Tewma 36: [ToBepXHOCTH BpaleHUs. 8 2 2 4

37 Tewma 37: Dnmunicouasl. [ unepOoIonIbI. 6 2 2 2

38 | Tema 38: [TapaGostonsr. 6 2 2 2

8 Paznen 8. Metoabl n3o0pakeHuii. 46 10 10 26
Tema 39: [TapamienpHOE MPOSKTUPOBAHUE KAK

39 | mepcnekTuBHO-addpuHHOE 0TOOpakeHue. M300- 6 1 1 4
paskeHHe IIOCKUX (UTYp B apauieIbHOM Mpo-
eKIUU.

40 | Tema 40: Teopema ITonbke-11IBapma. M306pa- 6 1 1 4
YKEHHE MHOTOI'PaHHUKOB.

41 | Tema 41: N3006pakeHue nuIMHIpa, KOHYCA, IIa- 8 2 2 4
pa.

42 | Tema 42: Axconomerpus. U300paxkeHue ToUeK, 6 1 1 4
MPSIMBIX U MJIOCKOCTEMN.
Tema 43: [To3unoHHBIE 33191 aKCOHOMETPHUH.

43 | Monnie nzobpaxxenus. Koapduunent nemnoi- 6 1 1 4
HOTBI.
Tema 44: Metpuueckue 3agauu. MeTpuuecku

44 omnpezaeneHHoe n3odpaxenue. [lonstue o mero- 14 4 4 6
e Momka.
Hmozo 3a 3 cemecmp 12 18 18 36

9 Pa3nen 9. Di1eMeHTHI TONMOJIOTHH. 32 6 6 20
Tewma 45: Tonosornueckue NpOCTPaHCTBA.

45 OxpecTHOCTBH TOUKH, Oa3a Tornosnoruu. Tomono- 6 1 1 4
THYECKHEe MOANPOCTPAHCTBA.
Tema 46: I'omeoMop(pH3MBI TOMOJTOTHUECKUX

46 | mpoctpaHcTB. [TokpbiTHE U pazdreHre MHO- 8 2 2 4
xecTB. OTIAEeNNMOCTb, KOMIIAKTHOCTb, CBSI3-
HOCTb.
Tema 47: Metpuueckue npocTpancTa. Metpu-

47 | 3yeMble TONOJIOrMYECKHE NpocTpaHcTBa. MHO- 6 1 1 4
rooopazus. [IoHsTHE O KIIETOUHOM Pa3I0KEHUU.
DitnepoBa XapaKTeprUCTUKa MHOT000pasHusl.

48 6 1 1 4

Tewma 48: OpueHTupyembie 1 HEOPUCHTUPYEMBIE




JIByMEpHBbIE MHOT000pa3usl.

Tema 49: Teopema Diinepa It MHOTOTpaHHU-

49 | koB. Tomonoruyeckue cBoficTBa MCTa Mebuyca 6 1 1 4

Y IPOEKTUBHOM IJIOCKOCTH.
Pa3zgea 10. JInnum B eBKJIKMI0BOM NPO-

10 CTpaHCTBe. 58 14 14 30

50 Tewma 50: [Monstue muuun. ['agkue THHAA. 8 2 2 4

51 | Tema 51: Kacarensmas x mumun. 8 2 2 4

52 | Tema 52: [lnuna ayru. EcrecTBeHHas mapamer- 10 2 2 6
pu3arusi.

53 | Tema 537: KpuBusna u kpyuenue quauu. Oop- 10 2 2 6
Myl Opene.

54 | Tema 54: Beruncienue KpUBU3HbBI U KPYyUEHUS B 12 4 4 4
MIPOM3BOJILHON MapaMeTpu3aliu.

55 | Tema 55: Bunrosas TuHuS. 10 2 2 6

11 | Pasaen 11. IloBepXxHOCTH B €BKJIMIOBOM NPO- | 44 7 16 16 12,7
CTPAHCTBeE.

56 | Tema 56: [ToHsTHE MTOBEPXHOCTH B €BKJIUIOBOM 10 4 4 2
npocTpaHcTse. [1aikue noBEpXHOCTH.

57 | Tema 57: 3amena napaMeTpu3aLuu. 6 2 2 2

58 | Tema 58: KpuBble Ha T7aiKOH TTOBEPXHOCTH. 6 2 2 2
KpuBonuHneilinbie KOOpIUHATHI.

59 | Tema 59: SIBHOe ypaBHEeHHE oBepXHOCTH. Ka- 10 4 4 2
caTesbHas IIOCKOCTh M HOPMaJlb.

60 | Tema 60: SIBHOE ypaBHeHue moBepxHocTH. Ka- 6 2 2 2
caTesbHas IIOCKOCTh M HOPMaJlb.

61 | Tema 61: I'maBHbIe kpuBu3HEL. [lonHas u cpen- 6,7 2 2 27
HSIsI KPUBU3HBI TOBEPXHOCTH.
KonTpons 9
DKk3amMeH 0.3
Hmozo 3a 4 cemecmp 144 36 36 62,7

432 126 126 161,4

Hroro:

Ouno-3a04nas popma odyuenus (ne peanuszyemcs)

3aouHas popma oOyueHnus (He peanrusyemcs)

I11. OEHOYHBIE MATEPUAJIBI JJISI TIPOBEJEHUS TEKYIIEA U
MPOMEKYTOYHOM ATTECTAIIMA OBYYAIOIIUXCA MO JUCIHUATLIIMHE

Texy1as aTrectaius IpoBOAUTCS B (popMe KOHTPOIBbHOM paboThl, TECTA.

KonTpoubnas padora Nel

(1 cemecTp, ouHasi popMa 00yYeHHU)
Bapmuanr 1

TCJIBHBIM HAIlIpaBJICHUEM OCHU a6CHI/ICC yroJia 7, AMEET BUL....
6

2. Paznenens! mu Touku A(2,-1) u B(3,1) npsimoit 3x—y+1=07?

1. YpaBHeHHE MPSAMOM, OTCEKAIOIIeH Ha OCH OpAMHAT OTpe3oK b=-3 u oOpasyroluei ¢ moJ0Ku-




X=2+3t,
y=3+2t
4. CocTaBuTh YpaBHEHHME IPSIMOH, Mpoxoasued uepe3 Touky A(-3,4) u mapamienbHOH NpsAMoin
X—-2y+5=0.
5. Haiitu yrinoBoit kos¢g¢unuent npsamoii, npoxosmient uepes Touku A(-3,1) u B(1,2).
X=7+1,

6. OnpenenuTh B3aMMHOE PACIIONOKEHHE IPIMBIX o - )X~ 243ty g, - Ha TJIOCKOCTH.
Yly=3+2t y=2+0t
7. CocTaBUTh ypaBHEHHE MPSMOH, Mpoxo el yepe3 Touky A(-3,4) U nepneHIuKyIsIpHON Mpsi-
MOH x—2y+5=0.

8. HaiiTu koopAnHATEI TOUKH A, jexanieil Ha NpsiMOi 2x —3y + 4 = 0, €CJIM U3BECTHO, YTO PaccTo-

3. Bamucarp ypaBHeHHE TIpssMoii d: { B 0011IeM BHJIE.

SHUE OT A 710 IPAMOM 3y = 4x PAaBHO 2.
9. HaiiTu TOUKY, JICKAIIYIO B TOM K€ MOIYIUIOCKOCTH OTHOCHTEIBHO MPSAMOM, 94TO U Touka A(...).

Bapuant 2
1. Jlano oOuiee ypaBHeHHE NpsIMOil: 12X —5y —65= 0. YpaBHEeHuUE 3TOM NpsMO B OTpe3Kax UMeEeT
BU....
2. IIpoxonsT 1 IpsiMbIE
d; :3x—-y+4=0,
d,:2x—y+1=0, 9€PE3 OJIHY TOUKY?
d,:x-y=0

3. 3amucatp ypaBHeHue npsmoii d: 3x —4y +4 =0 B nmapamerpudeckoit Gpopme.
4. CocTaBUTh ypaBHEHHE MPsIMOM, Mpoxosiei yepe3 Touky A(-3,4) u mapauieabHON MpsMoun

Xx-=1 y+2
2 3
5. Haiitu yrnoBoii koadduimeHT npsimoid, npoxosiieii uepe3 Touku A(2,1) u B(2,-5).
6.0 CIx=1+2t, |x=2-t,
. OnpenenuTh B3aMMHOE PACIIOIOKECHHE TIPAMBIX d, : {y L ud,: {y ot HAa TUIOCKOCTH.

7. CocTaBUTh ypaBHEHUE NpPSIMOH, Mpoxoasiel yepe3 Touky A(-3,4) U neprneHIuKyIspHOH nps-
Mo#
X =3+t,
{y =4-Tt
8. Ha mpsimoit 5x — y —4 = 0 HaiiTu Touky, paBHOYynaneHHYy0 oT Toyek A(1,0) u B(-2,1).
9. HaiiTu TOuKYy, JIeKaIIyI0 B TOH )K€ MOJTYIUIOCKOCTH OTHOCUTEIBHO MPSAMOM, UTO U TOUKa A.

KonTtpouabnas pabora Ne2
(1 cemecTp, ouHasi popma 00yUeHHsT)
1. [au tpeyronbauk ABC u mpousBonbHas touka O mpoctpanctsa. [Tycte M — Touka mepe-
CEUYeHMs] KAKMX-THOO JBYX MeIWaH TPEYToNbHUKA: OA=T,, OB = r .0C =7, /Jlokasarp, dTO

OM = £ (5 +1, +).

2. Ha mockocTu AaHbl ABa BEeKTOpa Gi(2,1), V(1,0). Haiitu koaddunuenTs! pasznoxeHus Bek-
Topad(9,1) no Bekropam i(2,1), ¥(1,0).

3. Jlansl 1BE cMexHBIC BepmIuHbI kBajapara A(-2,1) u B(3,3). HaiiTu 1Be npyrue BepIIvHbL.

4. ]Jlse Bepmmnbl Tpeyroibnuka ABC umerot koopaunatsl A(3,6), B(-3,5). Onpenenuts Ko-
opauHaThl BepirHbl C pu ycinoBuM, 4yTo cepearnbl ctopoH AC u BC nexxkar Ha pa3sHbIX OCAX KOOp-

JUHAT.
5. OmnpenenuTs KOOPAUHATHI TOUKH, CHMMETPHYHON Hadyally KOOPAMHAT OTHOCUTEIBHO Mps-

MOH x —4y+17=0.
6. Hammcare ypaBHEHHE MpsSMOW, KOTOPOH MPHUHAMICKUT OMCCEKTPHCA TYIOTO yria MEXIY
npsMbiMu 3X—4y +12=0, 12x+5y—-7=0.



7. IlpuBectTh K  KAHOHMYECKOMY  BHJAY  ypaBHEHHE  KpPUBOM  2-TO  TOpsJKa
X*+y?—2x+6y+9=0

2 2 2
8. CocTaBUTh ypaBHEHHE IUIOCKOCTH, KacaTelnbHOll K cgepe X TY 172 =49 5 rouke

My(2-3,6)

9. Iapa6ona ¢ mapamerpom © = > pacnonoxkeHa Ha tuiockoctu OYZ Tak, 4To TUPEKTpuca
coBmajaet ¢ ocbto OZ. Hanacath ypaBHEHUE MOBEPXHOCTH, 00pa30BaHHON BpallleHuEM Napadoibl BO-

Kpyr ocu OZ.
10. IIpuBectu K KaHOHHYECKOMY BUJTY ypaBHEHHE MOBEPXHOCTH

4x* +9y* +362° —8x—18y - 722 +13=0_

KontpoabHnas padora Ne3
(3 cemecTp, ouHasi popma 00yUeHHsT)
Bapuant Ne 1
1. PoxcTBeHHOE COOTBETCTBHE f 3a/1aHO OCBIO POJACTBA S U Mapod POACTBEHHBIX (COOTBETCTBEH-
HbIX) Touek M —— M. TTocTpouTh TOUKY, pOACTBEHHYIO JaHHOU Touke N, eciu Touku M, M’ Ie-

KaT B OJTHOM IMOJYIUIOCKOCTH, ONIPEAEIISIEMON OChIO S, a TouKa N - B IPYTOM.

A > A
2. Tloctpouts oCh S pojacTBa f , ecnu m3BecTHEI TPH Napbl POJACTBEHHBIX TOYEK: . _y p'-
cC »> C

3. DOnuunc Y 3amaH IIaBHBIMH quaMeTpamMu AB u CD . IlocTpouTs nupkynem u JIMHEHKoil Ka-

KyI0-IH0O0 TOUKY 3JuIMIICca ) .
4. DOmnunc y 3anaH ceoumu ocsiMu AB u CD . Uepes nanHyro Touky M IIpOBECTH KacaTelIbHbIE

K DJUIMIICY Y LUPKYJIEM U JTUHEHKOU.

5. Tpsmas (&,8,) nexur B mwiockocTH O, 3a1aHH0# Tpemst Toukamu (A, Aa ).(B,B;),(C,C,),
HE JIS)KAIMMHU Ha OTHOM npsiMoii. 1o 3aganHoi psAMOi @ MOCTPOUTH 8 .

6. IloctpouTs cnesbl IpsAMOii, mpoxoasmei yepes Touku (M ,M;),(N,N, ), Ha akconomeTpuye-
ckux mwiockoctax OXy, Oxz u Oyz.

7. TImockocTh O 3ajaHa TOUKAMH (M ,M;),(N,N;),(K,K,). IIpsamas c'— (C,C3 ) repeceKkaer

! )
IIOCKOCTh O . ITocTpouTsb TOUKY ( X, X, ) IEpeceueH s MPAMON U MIIOCKOCTH.

8. IloctpouTts ceueHue A
MATUYTONBHON THpPaMUIbI dik
MJIOCKOCTBIO, 3aJJaHHOU ([l \a
Tpemsi TOYKaMH, JIeKallu- .

MH II0 OJHOW B OOKOBBIX
TPaHAX THUPAMUJIBL.

Bapuant Ne 2
1. PojicTBeHHOE COOTBETCTBHME | 3aMaHO OCHIO POJCTBA S W TApoil POJCTBEHHBIX (COOTBET-

f y
cTBeHHBIX) Touek M ——> M. Tloctponts Touky N, poncteennyro nammoii Touke N, ecrnm mps-
mas MN mapannensna ocu S .



2. PoncteeHHOe cooTBeTcTBHE f 3amaHO OChIO POJCTBA S M Mapoil POACTBEHHBIX (COOTBET-

;
cTBeHHBIX) Touek M ——> M. IToctpouTts 06pa3 nannoro Tpeyronsuuka a ABC.

3. To Gombmeii ocu AB ntouke M smmunca 7 nocrponts ero manyio ocs CD .

4. Dnmane ¥ 3anan ceoumu ocsimu AB u CD . Onpenenuts Touku ero nepecedenns ¢ 1aHHOM
npamoii | , ne BeruepumBas smmmnc ¥ .

5. Touxa ( X, X, ) ne)ut B IockocTH O, 3aJaHHOI TPeMsi TOUKaMU
(AA)(B,B,),(C,C,), ne nexanmmu ra oxroii mpsmoi. Tlo 3amanroii Touxe X, MOCTPOHTH
Touky X .

6. Ilmockocts o' 3amana cienoM P Ha koopauHatHOM maockoctu OXY u toukoit (P,0O) me-

! v !
pecedenus mwiockoctd O ¢ ockio OZ . Touka, npuHaIeKaIIas 3Toi IIOCKOCTH O, 3a/1aHa aKCOHO-
metpudeckoit mpoeximeit M . TToctponts ee Bropudnyio mpoekimio M.

!
7. IlmockocTh O 3aaHa CBOMMHU CJIEJaMHU Ha KOOPJIAWHATHBIX MJIOCKOCTAX (TPEYroJbHUKOM Clle-
! !
nos aPQR). ITpsamasa ¢’ — (C,C3 ) nepecekaer mockocts o . [loctpouts Touky ( X, X 3 ) nepece-

YeHHs HTOM NPAMOM U TLIOCKOCTH O .

8. JlaHO aKCOHOMETpPUYECKOE
n300paxeHue MATUYTOJIBHOU
IIPU3MBI, OCHOBaHHE KOTOPOMU Jie-
XKUT B miockoctu O'x'y’, a pedpa R -
napauienasHel ocu O'z' . Iloctpo- i
UTh U300paKEHUE CEUEHUS MpU3-
MBI IUIOCKOCTBIO, 3aJaHHOM Clle- _ [ 11 -
JaMd Ha AaKCOHOMETPUYECKHUX ' |
IJIOCKOCTSIX.

Bapuant Ne 3

1. B napamienbHON MPOEKIUH TOCTPOUTH N300paKeHHE MPaBUIIBLHOTO S-YTOJIbHUKA.

2. Iloctpouts n300pakeHNE MPaBUIBHON MIECTUYTOJIBHON MPU3MBI.

3. Jlano m3zo0pakeHue kBajapara. [locTponTh n300pakeHNE ONMMCAHHONW OKOJIO HETO OKPY>KHOCTH.
4

ITnockocts O 3aaHa TOYKAMH (M, M5),(N, N;),(K,K3) Mpsamas € = (c,c5) nepeceKaer Ioc-

kocTh @ . TIOCTPOHTH TOUKY MepPEeCeUeHH s IPAMOi H MIOCKOCTH.

5. Tpeyronbauk ABC saBnsercs nuzobpaxenuem tpeyroibHuka A B C’uzBectHoit popmsl. [loctpouts
n300pakeHHe ero OPTOLEHTPA.

6. IlocTpouTh ceueHHE MATUYTOJBHOM MUPaMHUIBI INIOCKOCTBIO, 3alaHHON TpeMsl TOUKaMHU, JIEXKaIUMU
10 OZHON B OOKOBBIX I'PaHSAX MUPAMUJBL.

Bapuant Ne 4

1. TlocTpouTs N300pakeHHE MPABUILHOTO MATHYTOJIbHUKA, BHIUCAHHOTO B OKPYKHOCTb.

2. DJumIic 3a7ad mapor conpsbKeHHbIX auaMeTpoB AB n CD. TlocTpouTs emie oJHy mapy CONpsKCH-
HBIX JIMaMETPOB JIIJIUIICA, HE BBIUEPUHBAsL €TO0.

(4, 4,),(8,B,),(C, ;)

3. JlaHbl TOUKH U MpsIMbIE (a,a,),(b,b;) [Toctpouts n300pakeHue TMHUM Tie-

peceuerms mockocreii A'B'C'y (@'50')

4. B miockoctn ' mano msobpaxenne ABCD xsanpara, nsobpaxenne MK orpeska u OX nyua, ne-
JallluX B II0cKocTU KBajpata. [Toctpouts Ha nmyde OX nzo6paxenue otpeska O'P' | B opurunane
pasaoro M'K".

5. ITocTpouTh M300paXKEHNE CEUEHUS MIECTUYTOILHOM MPU3MBI TIIOCKOCTHIO, IPOX OJISAIIEN Yepe3 CTo-
POHY OCHOBaHHMS U TOUKY Ha GOKOBOM pedpe.

10



Bapuant Ne 5

1. JlaHo poacTBeHHOE MpeodpazoBaHue MiIockocTu. [locTpouts npsmMble, TPOXOAIINE Yepe3 JaHHYIO
TOYKY M MPUHAJIJICKAIINE TJIaBHBIM HAPaBJICHUSIM POJICTBA.

2. B napamnenpHOM — mpoeKkHMM ~ JaHO — W300paKeHHEe  OPTOHOPMHPOBAHHOTO  perepa
R'=(0".E[,E3, E5) Tlnockocts 3a/laHa ee clielaMd Ha KOOPJMHATHBIX IuiockocTsx. [locTpoutsb
M300pakeHNe MEePICHAUKYISIPa, TOCTPOSHHOTO U3 TOYKH O’ Ha ATY TIOCKOCTb.

3. IMoctpouts wm300pakeHne cedeHus ueThlpexyrombHoi mupamuasl S A'B'C'D’ mnockoctsio
M'K'P’ | ecnn
M’ eS'A",K" eS'C'D", P" eS'B'C’ , METOJIOM CJIeJ]a CEKyNIEH TIIOCKOCTH.

4. B mockocTu uepTexka JaHo u3obpaxkenue mpamoii €' . Tloctpouts uzobpaxenne ABCD xpan-
para A'B'C'D’ | cropona A'B’ xoroporo napaniensHa npsiMoii €', a jyiuHA 9TOH CTOPOHBI paBHA
2 (B TJIOCKOCTH YepTerka JaHO N300pakeHNE STUHUYHON OKPYKHOCTH).

5. [locTpouth ceueHue UUIMHJPA MIOCKOCTHIO, 3aIaHHOM TOYKOIl HA €ro BEpXHEM OCHOBAHHUH U Mpsi-
MOW, NPUHAJICIKAIEH MNIOCKOCTH HUYKHETO OCHOBAHUS.

Bapuant Ne 6

1. Jlano uzoOpakeHnue kBaapara. [loctpouTs n300pakeHne BIUCAHHOM B HETO OKPYKHOCTH.

2. JlaHO aKCOHOMETPUYECKOe HM300paKEHUE MATUYTOJBHON MPHU3MbI, OCHOBAaHHE KOTOPOW JIKUT B
mockoctu O*Y’ , a pedpa mapamnensubl ocu O'zZ" | TloctpouTs M300paskeHNe CEUEHUs PU3MBI
MIJIOCKOCTBIO, 33JIaHHOM CJIelaMU Ha KOOPJAMHATHBIX TIOCKOCTSIX.

3. [locTpouth cedeHue HUIMHAPA TUIOCKOCTHIO, 3aJJaHHON TpeMs TOUYKaMH Ha ero oOpa3yrommx (me-
TOJIOM BHYTPEHHHUX MTPOSKTUPOBAHUN).

4. Jlano u3o0pakeHHe eNUHUYHON OKpyxHOCTH U yria ABC. [loctpoutsh n3o0paxkeHue ero Ouccek-
TPUCHL.

5. Jlano m3o6paxenne SABCD yerwmipexyronsnoit mupamuasl S A'B'C'D" y toukn K'Ha ee 6oxo-
BoM pebpe. Ceuennie mUpaMuIbI IIOCKOCTBIO, poxosmiei uepes Touky XK', umeer Gopmy mapai-
nenorpamma. [Toctpouts ero nzoOpaxkeHue.

Bapuant Ne 7

1. ITocTpouTh n300pakeHNE MPABHIBHOTO TPEYTOJIbHUKA, BIIMCAHHOTO B OKPYKHOCTb.

2. IlnockocTh 3aaHa B aKCOHOMETPHUH TPEMSI TOUKAMHU, MPsAMasi - aKCOHOMETPUIECKON U BTOPUIHOU
npoeknusaMu. [TocTpouth TOUKY miepeceueHus NpsMOn 1 TIII0OCKOCTH.

3. Jlano uzobOpaxenue kyba. [locTpouTs ero ceueHue miocKOCThI0, MPOXosiiel yepe3 Touku M 'u K’
, JIeXKaIue Mo OJHOM B OOKOBBIX TpaHsIX Ky0Oa, U yepe3 TOUKy P’ Jexaniyro Ha MpOoI0JDKEHUH OJ1-
HOTO U3 OOKOBBIX pedep (METOIOM Cie/ia CeKYIeH MIOCKOCTH).

4. TlocTpouTh CEYEHHME KOHYCA IIOCKOCThIO, 3aJaHHOM CIIEJOM Ha MIIOCKOCTH OCHOBAHMS M TOYKOW Ha
OOKOBOM pebpe.

- o A'B'C'A/B|C]

5. bokoBoe pedpo MpaBUIILHONW TPEYTOJILHOM MPU3MBI 1711 paBHO CTOpOHE OcHOBaHus. I1o-
CTPOUTH M300pakKeHUE TIEPIICHIUKYJIISPA, OMYIICHHOTO M3 BEPITHHBI Al wa mnockoers 4 BiCH

Bapuant Ne 8

1. TocTpouTh N300pakeHHE MPABIIIBHOTO TPEYTrOJIbHUKA, OMIMCAHHOTO OKOJIO OKPY>KHOCTH.

2. Dnnunc 3aAaH Mapoil CONMPSKEHHBIX AUaMeTpoB. HallTu TOUKM mepecedeHus: 3JUIUIcAa C JTaHHOMN
MPSIMOY ¢, HE BBIYEPUHBAS DJUIUIIC.

3. Jlana mpsvast € = (©€3)  TlocTponTs ee crieasr Ha AKCOHOMETPHUECKIX TIOCKOCTAX.

4. B mapamiensHOW  TPOEKIMU JaHO UW300pakeHHE MPSMOYrOJILHOTO  Mapallielienumneaa

4 ’ ’ ’ ’ ’ ’ ’ o
A'B'C'D'AIBI/CIDY | yavepenust KOTOPOro OTHOCATCS, Kak 1:2:3 | 4 IUI0CKOCTH, HepeceKaromeil
1 1 ’

pebpa mapasLenenunena, Boixoasume u3 sepumnsl C, B toukax M K'P" Tlocrponts nzo6pa-
A M'K'P'
’KCHHE TIePIICHAUKYIIAPA, ONMYIIEHHOTO 3 TOYKH ‘1! Ha IIOCKOCT .
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5. B yceueHHOM mapauienenurese Tpu OOKOBBIX pedpa UMEIOT JUTHHBI a,b,c. Onpenenuth 4eTBEPTOE
pedpo U cienaTh YepTeK.

Bapuant Ne9
1. IToctpouts M300pakeHNE BOIMCAHHOTO B OKPY>KHOCTh MPABUIIBHOTO IECTUYTOIbHUKA.

2. OpHa TUIOCKOCTh 33j1aHa mpsiMbiMu (8, 3,), (b, b;), npyras - (c,c,),(d,d,). Ilocrpouts npsimyro ux

IIepeceyeHusl.

3. IIimockocTh 3azaHa ciaeaamMu Ha aKCOHOMETPUUYECKUX IUIOCKOCTAX, NMPsAMas - aKCOHOMETPUYECKON U
BTOPUYHOM IpoeKuMsAMH. HaliTh TOUKy UX mepecedeHus.

4. N300pa3ute Ky0O U €ro ce4eHue MI0CKOCThIO, TPOXOASAIICH Yepe3 CepeIMHbI IBYX CMEXHBIX CTOPOH
BEPXHEr0 OCHOBAHHUSA U 4€pe3 UEHTP HUXKHETO OCHOBAHMS.

5. IlocTpouTh cedeHHEe IMIECTUYTOJIBHON MPU3MBI INIOCKOCTBIO, IPOXOAIIEH Yyepe3 TpU TOUYKU Ha 0o-
KOBBIX I'DaHsX.

KoutpoabsHas padora Ned
(4 cemecTp, ouHasi popma 00yUeHHsT)
1. Jluaus /4 3a/JaHa MapaMeTpUIECKUMHU YPaBHECHUSIMH

x=e'cost; y=e'sint; z=e'; —oo<t<+o0. OnpenenuTh KiIacc INaAKOCTH JUHMH ¥ M HaIUcaTh
ypaBHEHHs KacaTelbHOM K muHuu ¥ B Touke ¢ = 0.

2. Hanwmcarpe ypaBHeHMs KacaTeIbHOM IUIOCKOCTU U HOPMAaJIU K TE€IMKOUAY, 3aJaHHOMY ypaB-
HEHMsAMH X =UCOSV; Yy =Usinv; z=bv; b>0, (u,v) e R?, BTouke M (uy,Vy).

3. Haiitn TIEPBYIO KBaJAPaTUIHYIO bopmy TeIINKOnA
X=Uucosv; y=usinv; z=bv; b>0, (u,v) e R?.

4. Jlana nepsas kpampatuuas dopma mosepxuoctu: (ds) =(duy +(u2 +v2de)2. Beruric-
JTUTH AJUHY AYTH JeKalel Ha MOBEpXHOCTH TUHUK U =2t, V=3, oT Touku M (O) 10 Touku M (1)

5. BbluHCINTh KPUBH3HY M KpydeHHE KpUBOHl x=2t, y=Int, z=t>.B Touke M (2,0,1) sroii
KpHUBOM.

6. Iloxa3aTh, 4TO MHTEpBAI (_%%) roMeoMop¢eH YUCIOBOIM NMPSAMOM, MOTyHHTEpBAI {0'%]
romeoMop(deH Jydy, a HHTepBall (0’ g] - OTKPBITOMY JIy4y.

2

7. Haiitu 3iliepoBy XapakTepucTHKy cdepsl S.

[IpomexyTo4Hast aTTecTals 0O0yJalONIMXCs OCYIIECTBISIETCS B (hopMe 3aueTa, dK3ame-
HY C HCIIOJ30BAHUEM CIIEYIONIMX OIEHOYHBIX MAaTEPUANIOB: MEPEYCHb BOIPOCOB K 3a4eTy,
IK3aMCHY.

Bonpocuwl k 3auemy

(I cemecmp, ounas popma o6yuenus)
BekTopbl: OCHOBHBIE MTOHSATHUA.
JIuHeiiHbIe onepaluy HaJl BEKTOpaMu.
JIuHeiiHas 3aBUCUMOCTb BEKTOPOB.
CBolicTBa JIMHEHHO 3aBUCUMBIX U HE3aBUCUMBIX CUCTEM BEKTOPOB.
Bekropnoe npoctpancTBo. [Iprmepbl BEKTOPHBIX MOANPOCTPAHCTB.
ba3uc BekTOpHOrO mMpocTpaHCcTBA. TeopeMa 0 pas3yIoKEHUH BEKTOpa B MPOCTPAHCTBE MO TPEM He-
KOMILJIAHAPHBIM BEKTOpaM.
Koopaunats! BekTOpa B 3a1aHHOM 0asuce, UX CBOMCTBA.
CkansipHo€ MpOU3BEJIEHUE BEKTOPOB, €r0 CBOMCTBA.
JlnrHa BEKTOpa, Yroi MEXITy BEKTOpaMU B OPTOHOPMHUPOBAHHOM 0Oa3uce.
AddunHas cuctema KOOpAWHAT Ha MIO0CKOCTH. KOOpAMHATHI TOUKH.
Jlenenue oTpe3Kka B JaHHOM OTHOIIICHUHU.

SN A

o No gk
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10.
11.
12.
13.
14.

15.
16.
17.

A

18.
19.

20.
21.
22,
23.
24,
25.

[IpsimoyronbHast 1ekapToBa cucTeMa KoopaAuHat. PacctosiHue Mexxay IByMsl TOUKaMHU.
[IpeobpaszoBanue ah(HUHHON CHUCTEMBI KOOPIUHAT.

VYron Mexay BEKTOpaMH Ha OpUEHTUPOBAHHOW IJIOCKOCTH.

[MonsipHbIe KOOPAUHATHL. B3aMOCBS3b MEX Ty TOJSPHBIMU U IEKAPTOBBIMU KOOPMHATAMHU.
Pa3znuunbie criocoObl 3aqaHust PSMOIA.

OObmee ypaBHeHHe MpsiMOi. ['eomeTpudeckuii cMBICT KOA(PPHUIMEHTOB MPHU TEKYIIUX KOOPIUHA-
Tax B 00IlIeM ypaBHEHUU MPSIMOI.

B3anmMHoe pacnonoxkeHue AByX MPsIMBIX Ha MJIOCKOCTH.

PaccrosiHue OT TOUKH 10 IPSIMOM.

VYroa Mexay AByMsl IPSIMBIMH.

Bonpocwt k sxzameny

(2 cemecmp, ounan popma o6yuenusn)
[Ipeo6pa3zoBanue mHokecTB. [Ipumepsl. I'pymina npeobpa3oBanuii U ee MOATPYIIIIHI.
JIBH>KEHUS IUNIOCKOCTH, CBOMCTBA JIBUKEHHUI.
AHanuTuyeckoe BhIpakeHHE IBIKeHUs. DPopMyIbl MapalieIbHOTO MepeHoca, MOBOPOTa, OCEBOM
CUMMETPHH.
Krnaccudukanusa qBuxeHuii mepBoro U BTOPOro poja.
[IpeoOpazoBanue momoOus. AHATUTHYECKOE BBIPAKEHHE W TPOCTEHINNE CBOHCTBAa TOMOTETHH.
®opmyIbl Tpeodpa3oBaHus MOI00US.
['pynma momo6us ¥ ee OATrPYIIIHL.
Addunnbie npeodbpazoBaHus. AHATUTHYECKOE BhIpakeHHe aPUHHBIX TpeoOpa3OBaHMIA.
[lepcnexTnBHO-aUHHEBIE TPEOOPa30BAHNUS TNIOCKOCTH.
I'pynna adhpunHBIX Tpe0Opa30BaHUl U €€ MOATPYIIIIHI.

. DIUIIC, ero KAaHOHUYECKOE YpaBHEHHE U CBOMCTBA.

. 'unep6ona, ee KAHOHMUYECKOE YpaBHEHUE U CBOMCTBA.

. Ilapaboia, ee KaHOHUYECKOE YpaBHEHUE U CBOWCTBA.

. Obu1ee ypaBHEHHE JIMHUM BTOPOTO MOPSAIKA U IPUBEJCHHUE €r0 K KAHOHMYECKOMY BHY.

. Adb¢dunHasg cuctemMa KOOpIMHAT B MPOCTPAHCTBE. Y CJIOBUE KOMIUIAHAPHOCTH 3-€X BEKTOPOB.

. CMemanHoe npousBeieHre BEKTOpoB. O0beM TeTpaszpa.

. BektopHoe npoussenenue BekTopoB. [lnomaas TpeyroapHuKa.

. Axcuomsl Beiins n-mepHoro ag@uHHOro BEIIECTBEHHOIO MPOCTPAHCTBA. N-MEPHOE €BKIIUIOBO

MIPOCTPAHCTBO.
Paznuunble ciocoObl 3aaHus TIOCKOCTH.

OOmiee ypaBHEHHUE IUIOCKOCTH. ['eomeTpuueckuil cMmbici K03()PUIHEHTOB B 00IIEM YpaBHEHHH
IJIOCKOCTH.

B3anmHoe pacnonokeHue AByX M TPEX IUIOCKOCTEM.

PaccTosiHME OT TOYKH 10 TNIOCKOCTU. YTOJI MEXAY INIOCKOCTSIMH.

Paznuunbie criocoObl 3aaHus IPSIMOM B TIPOCTPAHCTRE.

B3aumHoe pacronoxeHue JByX IpsMbIX B IPOCTPAHCTBE.

B3anmHoe pacnonokeHre npsMon U MI0CKOCTH.

Yroa Mexay AByMs IPSMBIMHU. YTOJI MEKY IPAMOU U IJIOCKOCTBIO.

Bonpocwi k 3auemy

(3 cemecmp, ounas popma o6yuenusn)
IToBepxHoctu BpameHus. L{lunuHapruieckue NoBEpPXHOCTH.
Konnyeckue nosepxHoctu. Konnueckue ce4eHus.
Omuncouna. DIUIAIICOU]T BpaILlEHHU .
OHOMOMOCTHBINA THIIEPOOIIOU]I.
JIBYynoJIOCTHBIN TUNIEPOOITIOU.
Onnuntudeckuil mapadbonaous.
I'unepOonuueckuit mapadonou.
[leHTpansHOE MPOEKTUPOBAHUE.
[MTapannenbsHoe MPOSKTUPOBAHNE KaK NepCHeKTHBHO-a(pPpUHHOE 0TOOpaKeHHe.

CoNoOR~WNE
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10. N306pakeHne miaockux GUryp B mapayieTbHON MPOESKITHH.

11. Teopema Ilonpke-1lIBapna.

12. I300pa>keHre MHOTOTPaHHUKOB.

13. N300pakeHne IMHApA.

14. I300pakeHne KoHyca.

15. N300pakeHue mapa.

16. Axconometpusi. 300pakeHue TOUEK, MPSMBIX U TUIOCKOCTEH.

17. Tozunmonnsle 3a1aun akcoHoMeTpud. [lomubie n3o6paxenus. KoaddumueHt HenomrHoTH.
18. Metpuueckue 3a1aun. MeTpHUECKH ONpeIeieCHHOE H300paKeHHUE.
19. INouarue o merone Monxa.

20. OcHOBHBIE 33J]a4H B IEHTPaJIbHOM npoekuuu. [lepcrexTusa.

Bonpocwt k sx3ameny

(4 cemecmp, ounas popma o6yuenusn)
1. Tomonormueckue mpocTpancTBa. OKPECTHOCTh TOUKM, 0a3a TOMOJIOTWH, BHYTPEHHHUE, BHEIIHHUE,
I'pPaHUYHBIE TOUKH.
3aMKHYTbIE MHOKECTBA. TOMONIOrMYecKre MOANPOCTPAHCTBA.
HenpepbIBHOCTh 0TOOpa’k€HHI TOMOJOIMYECKMX MpPOCTpaHCTB. ['omMeoMopdu3Mbl TOIONIOrHYE-
CKHX MPOCTPAHCTB.
IIpenmer Tononoruu. IpuBenenue, BioxxeHue, NOrpyKEHUE TOMOJIOTHIECKUX TPOCTPAHCTB.
[TokpeiTre u pazduenue MHOKECTB. OTAECTMMOCTh, KOMITAKTHOCTb, CBSI3HOCTb.
OpueHTHpyeMble 1 HEOPUEHTUPYEMBIE IByMEPHbIE MHOT000pa3HsL.
[TonsaTne 06 ycnoBusx romeoMopdu3mMa KOMIAKTHBIX ABYMEPHBIX MHOTOOOPa3Hid.
Teopema Dilniepa a1 MHOIOIpaHHHUKOB.
Tononornueckue cpoiicta aucra Medbuyca 1 MPOEKTUBHOM MJIOCKOCTH.
0. BexTopHble QYHKIIMHU OJHOTO U JBYX CKAJSIPHBIX apTYMEHTOB U UX AU(QepeHIpoBaHue.
1. [Tonsitue nuauK. I'Maaxue IMHUM.
12. KacarenbHas K JIMHUU.
13. Jmuna nyru. EcTecTBeHHAas mapamMeTpu3aims.
14. KpuBusHa u kpyuenue nuauu. @opmyinsl Opene.
15. Boluncnienue KpUBU3HbI U KPyU€HUs B IPOU3BOJIBLHON MTapaMeTpU3aluy.
16. BuntoBas auHUS.
17. IlonsiTHE MOBEPXHOCTH B €BKJIMJIOBOM MIPOCTPAHCTBE. | 1aIKue MOBEPXHOCTH.
18. KpuBble Ha riaikoit moBepxHOCTH. KpHBOIMHEHHbIE KOOPIUHATHI.
19. 3amena nmapamerpusanuu. SlkoOuan. SIBHOE ypaBHEHHE TOBEPXHOCTH.
20. KacaTenpHast IJI0CKOCTb U HOPMaJb.
21. TlepBas kBagpaTu4Has GopMa MOBEPXHOCTH U €€ TPUII0KEHUSI.
22. Bropas kBagpaTuyHasi opMa HOBEPXHOCTH.
23. Unaukarpuca JlroreHa.
24. I'maBHble KpuBU3HBI. [1oTHAS U cpeHssI KPUBU3HBI TOBEPXHOCTH.

w N

RBR©o N O

IV. HEPEYEHB JIUTEPATYPBI, HEOBXOJIUMOM JIJIsI OCBOEHUSA
ANCHUITIINHBI
4.1. OcHoBHasi JIuTEpaTypa

1. bexnemumes, [I. B. Kypc ananutuyeckoil reomerpuu M JMHEHHON anredpsl : y4dyeOHUK /

. B. bexnemuies. — 12-¢ uzn., ucnp. — Mocksa : @uszmariut, 2009. — 309 c. — Pexum nocryna: mo

nommucke. —  URL: https://biblioclub.ru/index.php?page=book&id=83040 (nata  oOparmicHus:

08.10.2022). — ISBN 978-5-9221-0979-6. — TeKcT : 3JeKTPOHHBIIA.

2. Kyzosnes B.I1., Ilogaesa H.I'. Kypc reomerpuu: siaeMeHTsl TOmosnoruu, auddepeHnmanbHas reo-

MeTpusi, ocHoBaHus TeoMeTpuu [Tekct]: Yueb. mocodue/ B.I1. Ky3osnes, H.I'. [logaeBa. — M.: ®us-

MAaTJIuT, 2012. — 660 c. Onexmponno-oubUOMmeyHas cucmema (O6C)

https://biblioclub.ru/index.php?page=book_red&id=275554&sr=1.

3. Mumenko, A. C. Kparkuii xypc auddepeHnmnanbHOil TeoOMeTpur M TOMOJOTHH : y4eOHUK /
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https://biblioclub.ru/index.php?page=book&id=83040
https://biblioclub.ru/index.php?page=book_red&id=275554&sr=1

A. C. Mumenko, A. T. ®omenko. — Mocksa : @usmaraur, 2004. — 300 c. — Pexxum nocryna: mo moj-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=69322 (nata o6pamenus: 08.10.2022).
— ISBN 978-5-9221-0442-5. — TekcT : 37IeKTpOHHBIH.

4.2 JlonoiHUTEJIbHAS JINTEpaTypa

1. IMuxtunekoBa, O. JInneliHas anreOpa U aHAIUTUYECKAs TEOMETPUS: KypC JICKIUH : yueOHOe MOco-
oue / O. [TuxtribkoBa, C.A. [luxtunekos, A. [1aBnenko ; MunuctepcTBo oOpa3oBanusi U Hayku Poc-
cuiickoit denepanuu, denepanbHOe TOCYAAPCTBEHHOE OIOKETHOE 00pa30BATEIBHOE YYPEKICHUE
BBICIIETO 00pazoBaHust «OpeHOYPrcKuii ToCyIapCTBEHHBIN YHUBEpcUTET». - Openoypr : OI'Y, 2015. -
281 c. : mi. - bubmuorp. B kH. - ISBN 978-5-7410-1324-3 ; To e [Dnextponnsiii pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=485374

2. Cuspii, C. B. Jleknuu no puddepennuansHoil reomerpun : yuebnoe nocobue / C. B. Cuspnid. —
Mocka : ®wsmamimmr, 2007. — 376 c¢. — Pexumm pocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=69328 (narta obpamenus: 08.10.2022). — ISBN 978-5-
9221-0742-6. — TekcCT : 3JIEKTPOHHBIH.

V. HEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CE-
TN «MHTEPHET», HEOBXOJANUMBbIX JJ51 OCBOEHUA JUCIIUITJIMHBbI

Ccvinka Ha ungpopma-
WUOHHBLIL pecypc

Haumenosanue pazpadoom-
KU 8 91eKmpOHHOU hopme

DnekmpouHo-oudbIuOMmeuHas

Hocmynnocmeo

Pecucmpayus uepes nrobotl

http://www.biblioclub.ru

cucmema (36C)
Ynusepcumemckas oubauomexa
OHNIQUH

VHUBepcumemcKuil Komnviomep. B
oanvHeluem UHOUBUOYAIbHYIL He-
02PaHUYeHHbIN OOCMYN U3 000U

MOYKU, 8 KOMOPOU UMeemcsi 00-
cmyn k cemu Mumepnem
Heoecpanuuennwiii 0ocmyn

Poccutickuii o0bweobpaszosa-

http://www.school.edu.ru .
meJjlbHblU nopman

OnekmponHas IHYUKIoneous, 8
KOMOpou npedcmasiern mame-
puai no OCHOBHLIM MamemMamu-
YeCKUM MEPMUHAM, d MAaKdice
ouoepaguyeckue oamnHvie 00 u3-
BECTHBIX MAMEMAMUKAX.

ObpaszosamenvHulll Mamemamu-
yeckull — catm, cooepacawuii
MamemamuyecKue nakemsvl O
HOO00EPAHCKU NPOBOOUMBIX 3AHS-
mutl, a makodce MemoouyecKue

Heoepanuuennwiit docmyn

http://www.krugosvet.ru

Heoepanuuennwiit 0ocmyn

http://www.exponenta.ru

paspabomxu

Cnpasounass ungopmayusi no Heoepanuuennulii docmyn
http://mathem.h1.ru mMamemamuyeckum — OUCYUNIU-

Ham

Mamemamuueckuii nopman, co- Heoepanuuennwiii 0ocmyn
Ooepoicawull  pazoenvl. BblCULASL
Mamemamuxa, NPUKIAOHAs Ma-
memMamuKa, WKOIbHAs Mame-
Mamuxa, ONUMRUAOHASL Mame-

mamuka.

http://allmath.ru
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https://biblioclub.ru/index.php?page=book&id=69322
http://biblioclub.ru/index.php?page=book&id=485374
http://www.school.edu.ru/
http://www.exponenta.ru/
http://mathem.h1.ru/

http://en.edu.ru

Ecmecmeenno-nayunwiii nopman

Heoepanuuennwiii docmyn

V1. COBPEMEHHBIE ITIPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N UHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBbI

1. www.school.edu.ru Poccuiickuit  00meo0paso- .
. CBOOOTHBIH JTOCTYII.
BaTC/IbHBINA TIOPTAJ
2. www.garant.ru Iapaur.PY - wundopmanu- .
g P . (bopman CBOOOTHBIN JOCTYII
OHHO-TIPaBOBOM MOPTAJ
3. Poccutickuit  mHbOpMaIm-
. OHHBI TmoOpTan B oOnacTu .
www.elibrary.ru CBOOOHBIH JOCTYIT

HAYKH, TEXHOJOTHH, MEIUIIHBI
1 00pa3oBaHus

www.consultant.ru

Poccuiickas koMIbroTepHAast
CIIPAaBOYHO-TIPABOBAsI CUCTEMA

CBoOOIHBII JOCTYTT

VIil. JUEH3UOHHOE U CBOBOJHO PACITPOCTPAHAEMOE ITPOI'PAMM-

HOE OBECIIEYEHHUE

[Tpu peanuzanuu y4eOHON AMCHMIUIMHBI MPUMEHSETCS CIEAYIOIIee JUIEH3UOHHOE U
CBOOOHO pacmpoCTpaHIeMOe IPOrPaMMHOE OOECIICUeHHE:

- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

ViIl. ObBOPYAOBAHUE U TEXHUYECKHUE CPEACTBA OBYYEHUSA, HEOBXO-

JAUMBIE U1 OCYIIECTBJIIEHUA OBPA3OBATEJIBHOI'O IMTPOLECCA 11O

TUCHUTIIMHE

VYueGHbIe 3aHATHS MPOBOIATCS B ayIUTOPHUIX, YKOMIUIEKTOBAHHBIX CIIEUAIN3HPOBAH-
HOU MeOesblo, B TOM YHCJIE CTAllMOHAPHBIMU UM TEPEHOCHBIMU TEXHUYECKUMH CPEICTBAMU
oOyueHus (IpOeKTOp, IKpaH, KOMIBbIOTEP/HOYTOYK).
CamocrositenbHast paboTa MPOBOAUTCA B KaOMHETaX, OCHAIIEHHBIX KOMITBIOTEPHOMN
TEXHUKOH C BO3MOXXHOCTBIO MOJAKIIOUCHHs K ceTu «HTepHeT» u obecrneyeHreM J0CTyna B
JIEKTPOHHYIO HH(POPMALIMOHHO-00Pa30BaTENbHYIO CPEy YHUBEPCUTETA.
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