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I. OPTAHU3ALIMOHHO-METOAUYECKHUI PA3JIE]

Henau n3yyeHus: TUCHUNJINHBI:

dbopMHEpOBaHUE TUIYHOCTHO-CMBICIIOBOTO OTHOIIIEHHUS CTYACHTOB OakaitaBpuaTa K
TeOMETPHUH KaK K y4eOHOH NUCIUIUINHE U HAyKe,

OCO3HAHUE COIMATBLHON 3HAYMMOCTU CBOoed Oynayuieil nmpodeccun, GopMupoBa-
HUE MOTHBAIIUU K OCYIIECTBICHUIO MEIaroTHYeCKOn JesITEIHbHOCTH,

MOJTOTOBKA K WCITOJIb30BAHUIO CUCTEMATU3UPOBAHHBIX TECOPETUUYCCKUX U TPaK-
TUYECKUX 3HAHWN MPU PEIICHUN MTPOPECCUOHATBHBIX 3a1ad.

3agaum n3y4yeHHust JMCUUTLINHBI:

BOOPY)XKCHHE KOHKPETHBIMU 3HAHUSAMHU, YMEHUSMHU, KOMIICTCHIINSIMHU, BBIPAKEH-
HBIMH B TOTOBHOCTH MPENoAaBaTh T€OMETPHIO B 00Ie00pa30BaTeIbHOM IIKOJIE
U KBATH(UITUPOBAHHO BECTH DJIEKTHBHBIC KypPCHI IO TEOMETPUHU B MPOQPMIHHON
TITKOJIE,

dbopMupoBaHUE KyJIbTYypbl MBIILJIECHUS, CIOCOOHOCTH K OOOOIIEHUIO, aHATU3Y,

BOCIIPUATHIO HHPOPMAIUU, TOCTAHOBKE IIEIU U BEIOOPY MYyTell €€ JOCTHXKEHUS.

Mecto aucuuniannabl B ctpykrype OIIOIL:
HoM yactu 6soka b1. JluciuminHsl.

I[Inanupyemblie pe3yjbTaTbl 00y4eHHS 1O
HHIMKATOPAMHU JOCTHKEHUS KOMIIETEHIIUI:

peanusyercsl B paMKax 00s13aTelb-

AUCHUIIJIMHE, COOTHCCCHHbBIC C

Koa n nazBpanue

KOI[ M HAUMCHOBaHHu¢
HHAUKATOPAa TOCTHKECHUHA

IInanupyemblie pe3yJibTaThl

CKYIO ACATCIIBHOCTD
Ha OCHOBEC CII€LIUAJIb-
HBIX HAYYHBIX 3HAHUU

METO/Ibl aHANIN3a Mearoru-
4ecKoW cHTyammu, mnpodec-
CHOHAIBHON pedekchuu Ha
OCHOBE CIEIHAIBHBIX HayY-
HBIX 3HAHUH, B TOM YHCIE B
MpeaMETHON 00aCTH.

KOMIIeTeHI{HH o0y4eHHs MO TUCHUIJINHE
KOMIIeTeHI[UH
OIIK-8 3Haer:
Cnoco0eH ocCyIecTB- DJIEMEHTBI BEKTOPHOM ajre0pnl B
Y OIIK-8.1.  Ilpumenser p p
JISATH rnexgarornye- MPOCTPAHCTBE; METOJI KOOPIWHAT Ha

IJIOCKOCTH; MpeoOpa3oBaHUs ILIOC-
KOCTU U UX MPUJIOKEHUS K PELICHUIO
3a/1a4; METOJ| KOOpJIMHAT B IMPO-

CTPaHCTBE; IOBEPXHOCTH BTOPOTO
MOpsZIKa; METOABl  M300pakeHui;
JJIEMEHTBl  TONOJIOTMM;  OCHOBBI

aruQepeHTnaIbHON TeOMETPHUH.

OIIK-8.2. IlIpoextupyer
U OCYLIECTBISET y4deOHO-
BOCHUTATEIBHBIN POLECC C
ONOpOM Ha 3HAHWUI Ipea-
METHOH 00JIaCTH, IICHUXO0JO-
ro-nearoruyeckue 3HaHus
U Hay4HO-0OOCHOBaHHbIE
3aKOHOMEPHOCTH OpraHu3a-
LIUHA 00pa3oBaTEIHLHOTO
npolecca.

Ywmeer:

HaXOJUTh KOOPJIMHAThI BEKTOpa Ha
IUIOCKOCTU W B IPOCTPAHCTBE; BbI-
YUCIIATH CKaJISIPHOE IPOMU3BEICHUE
BEKTOPOB; pelaTh IIPOCTEUIINE 3a-
Jlaud B KOOpJAMHATaXx; peliarb 3aja-
9YM Ha Pa3IUYHbIE CIIOCOOBI 33aHUS
IpsIMOM M IUIOCKOCTH; BBINOJIHATH
Tr€OMETPUYECKUE NPEoOpa3oBaHMUS;
NPUBOANTH OOIee ypaBHEHUE KpPH-
BbIX U IIOBEPXHOCTEN 2-T0 MopsijiKa K
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KaHOHUYECKOMY BHUY.

Baageer:
MPUEMAaMH BBINIOJIHEHUSI T€OMETPHU-
YECKUX MOCTPOCHUM Ha IIOCKOCTH;

IIPUEMAaMHM  TIOCTPOEHUS  CEUYCHMS
MHOI'OTPaHHUKOB, KOHYCOB M ILU-
JIMHIPOB.

II. COAEPKAHUE U OB BEM JUCHUITJIMHbI

C YKazaHMEM KOJINYECTBA YaC0B, BBIICJICHHbBIX HA KOHTAKTHYHIO paﬁoTy oﬁyqa-

IOIIUXCH ¢ IpenogasaTeieM (M0 BUAAM Y4eOHBIX 3aHATHI) U HA CAMOCTOSITEJILHYI0
padoTy o0y4yarImuxcs

g AyIUTOpPHBIE 3aHATHS Cam.
Ne HanmeHOBaHMe Pa3/ieIoB ¥ TEM 2 y P pao.
n/n
1 cemecTp
JIK I13 JIb

1 Pasnea 1. DiieMeHTBI BeKTOPHOI ajredpbl B 30 6 6 18
NMPOCTPAHCTBeE.

1 Tewma 1: BekTopsl U TUHEHHBIE ONepaluy Haj 6 1 1 4
HUMH.

2 Tema 2: JIuneiiHast 3aBUCUMOCTb BEKTOPOB. 6 1 1 4

3 Tema 3: BexkropHoe npoctpancTBo. [Iprmepsl 6 1 1 4
BEKTOPHBIX MOANPOCTPAHCTB.

4 Tema 4: baszuc BekTopHOro nmpocrpancraa. Ko- 6 1 1 4
OpAMHATHI BEKTOPA B 33JJaHHOM Da3uce.

3 Tema 5: CkansipHOe IpOU3BEIEHUE BEKTOPOB. 6 2 2 2

2 Pasnen 2. MeToa KOOpAMHAT Ha IVIOCKOCTH. 58 24 24 10
Tema 6: AdbdunHas cuctema KOOpIUHAT HA

6 mockocty. [IpocTenmume 3agaun B KOOpAUHa- 9 4 4 1
Tax.

7 Tema 7: IIpsamoyroipHas JeKkapToBa CUCTEMA 5 2 2 1
KOOpJMHAT.

8 Tema 8: [IpeoOpa3oBaHue CUCTEMbI KOOPIMHAT. 9 4 4 1

9 Tema 9: Yros mexny BEKTOpaMu Ha OPUEHTHU- 5 2 2 1
POBaHHOM IUIOCKOCTH.
Tema 10: ITonsipHble KOOpaAUHATHI. B3anMocBs3b

10 MEX/1y TOJSIPHBIMU U IEKapTOBBIMU KOOPAMHA- 5 2 2 1
TaMH.

11| Tema 11: Pasnuumere criocoer 3a7aHus PSIMOM. 10 4 4 2
Tema 12: OGmiee ypaBHeHue npsimoi. I'eomer-

12 pHUUECKUil cMbICT KO3()(UITMEHTOB NMPH TEKYIIUX 5 2 2 1
KOOpJMHATaxX B 00IIEM YpaBHEHHH MIPSIMOIA.

13 | Tema 13: B3aumHoe pacnosioxeHue IByX mps- 5 2 2 1
MBIX Ha IJIOCKOCTH.




14

Tema 14: PaccTosiHME OT TOYKH 10 TPSIMOM.
Yrois Mexay NpsSIMBIMU.

Pasnen 3. IIpeoOpa3zoBaHusi IVIOCKOCTH.

20

15

Tema 15: OroOpaxkeHust 1 mpeoOpa3oBaHUs
MHOXecTB. I'pyrnna npeobpa3zoBaHuii MHOXe-
crBa. [loarpymnna rpynmsl npeodpa3oBaHUM.

16

Tema 16: I'pynna nuxenuit mockoctu. Iloa-
IpyIIbl TPYNIbI IBUKEHUHN TNIOCKOCTH. AHAJIN-
TUYECKOE BBIPAKEHUE JIBUIKEHUSI.

17

Tema 17: IIpeobpazoBanue nogodus. ['omore-
TUS. AHAIUTUYECKOE BBIpAXKEHUE MTOA00US U
romoreTHd. I'pymnmna nomo0us mIOCKOCTH U ee
MOArPYIIIBL.

18

Tema 18: Adpdunnsie npeoOpazoBanus. AHaIU-
THYECKOE BBIPAXKEHHUE.

2

@opma omuyemHocmu

3auem ¢ OYeHKou

Hmozo 3a 1 cemecmp

108

36

36

36

B T. 4. IPpaKTU4YeCKas NMOAroToBKa

2 cemecTp

Pa3nen 4. JluHuM BTOPOro nopsigka.

18

19

Tewma 19: Dnnunc, ero KAHOHUYECKOE ypaBHE-
HHE U CBOMCTBA.

20

Tewma 20: 'mnep6ona, ee kKaHOHUYECKOE YpaBHE-
HHE U CBOMCTBA.

21

Tewma 21: [Tapabona, ee KAHOHHMYECKOE YpaBHE-
HHE U CBOMCTBA.

22

Tema 22: OGmiee ypaBHEHUE TUHIUHA BTOPOTO
MOPSAJIKA U TIPUBEJIEHUE €70 K KAHOHUYECKOMY
BUJY.

Pazgena 5. Meroa kKoopAMHAT B IPOCTPAHCTBE.
BexkTopHOE U cMelIaHHOE MPOU3BeIeHUS BeK-
TOPOB.

18

23

Tema 23: Apdunnas cucrema KOOpAUHAT B
IPOCTPAHCTBE.

24

Tema 24: Jlenenue oTpe3ka B JaHHOM OTHOLIE-
HUMU.

2.5

0.5

25

Tema 25: [IpsimoyrosbHas 1eKapToBa cucTEMa
KoopauHar. PaccTossHue MEKy IBYMsI TOYKAMH.

3.5

0.5

26

Tema 26: BextopHoe npousseneHue. Beruncie-
HUE TUIOIAAU TPEYTOJIbHUKA. Y CIIOBUE KOMILIA-
HApHOCTH 3-€X BEKTOPOB.

27

Tema 27: CmemaHHOE TPOU3BEACHUE BEKTOPOB.
Brruncnenue oobema TeTpaspa.

Pasnea 6. IliockocT 1 npsiMbie B IPOCTPaH-
CTBe.

36

10

20

28

Tema 28: Paznuuubsie cnocoObl 3aaHUS TUIOCKO-
ctu. O01Iee ypaBHEHUE TUIOCKOCTH.

29

Tema 29: ['eoMmeTpuueckuii CMbICIT 3HaKa MHO-




rouieHa Ax+ By +Cz+ D B3auMHoe pacmonoxe-
HUE 2-yX U 3- IIIOCKOCTEH.
30 | Tema 30: PaccTosiHr€e OT TOYKHU JI0 TIJIOCKOCTH. 7 2 4 1
Yroa Mexay ABYyMsl INIOCKOCTSMH.
31 | Tema 31: Pasmmansre crioco6st 3a7aHus PSIMO. 7 2 4 1
Tema 32: B3auMHoe pacnosoKeHUe IByX Mpsi-
32 | Mpx B IIpocTpaHcTBE. B3anMHoe pacroiokeHne 5 2 2 1
IIPSIMOM U INIOCKOCTH.
33 | Tema 33: Yron MEXIY NPSMOU U IUIOCKOCTBIO. 4 1 2 1
Dopma omuemnocmu sauent ¢ OyenKol
Hmozo 3a 2 cemecmp 72 18 36 18
B T. 4. IPAKTHYECKAs MOATO0TOBKA
3 cemecTp
Paspnen 7. IloBepXHOCTH BTOPOrO NMOPSAAKA. 34 8 16 10
34 | Tema 34: lHununapuyeckue nosepxHoctu. Ko- 8 2 4 2
HUYECKHUE MIOBEPXHOCTH.
35 | Tewma 35: IToBepxHOCTH BpaleHUs. 7 1 4 2
36 Tewma 36: Dnuncouast. ['unepOoonab!. 8 2 4 2
37 Tewma 37: [Tapabonousl. 5 1 2 2
38 | Tema 38: [IpuBenenue oO1iero ypaBHeHuUs 1o- 6 2 2 2
BEPXHOCTH 2 TIOPSAKA K KAHOHUYECKOMY BHLY
8 Pa3nen 8. Metoabl uzo0paskeHuii. 38 10 20 8
Tema 39: [TapannenbHoe NPOEKTUPOBAHUE KAK
39 | mepcrektuBHO-appuHHOE 0TOOpaxeHue. 1300- 7 1 4 2
paskeHHe IUIOCKUX (GUTyp B mapajuiesIbHON Mpo-
EKLIUU.
40 | Tema 40: Teopema I[Tonske-1lIBapria. M306pa- 6 1 4 1
KEHHE MHOTOI'PaHHUKOB.
41 | Tema 41: U306pakenue uuinHapa, KOHyca, Ia- 8 2 4 2
pa.
42 | Tema 42: Akconometpusi. U300paxkeHue Touek, 4 1 2 1
IIPSIMBIX U IIJIOCKOCTEM.
Tema 43: [lo3unnoHHbIE 3aja4 AKCOHOMETPHH.
43| Monusre nzobpaxenus. Koo duuuent nenos- 6 1 4 1
HOTBI.
Tema 44: Metpuueckue 3agaud. Metpudecku
44 7 4 2 1
orpenenenHoe n3oopaxenue. Ilonstie o MmeTo-
e Momka.
Dopma omuemnocmu sadem
Hmozo 3a 3 cemecmp 72 18 36 18
B T. 4. IPAKTHYECKAs MOATOTOBKA
4 cemecTtp
9 Pa3nen 9. Dj1eMeHTHI TOMOJIOTHH. 14 6 6 2
45 | Tema 45: Tononornyeckue NpocTpaHCTBA. 3 1 1 1
OxpecTHOCTh TOUKH, 6a3a Tonosoruu. Tormoso-




THYCCKUC MOANPOCTPAHCTBA.

Tema 46: 'omeoMop(pU3MBI TOMOTOTHYECKUX

46 | mpoctpancTB. [lokpbITHE U pazdueHue MHO- 3 1 2 0
xecTB. OTAENNMOCTb, KOMIIAKTHOCTb, CBSI3-
HOCTB.
Tema 47: MeTrpuueckue npoctpancTsa. Metpu-

47 | 3yeMble TOIIOJIOTMYECKUE IPOCTpaHcTBa. MHO- 3 2 1 0
rooOpa3us. [loHsATHE 0 KIIETOYHOM Pa3I0KESHUU.
DilnepoBa XapaKTepUCTUKAa MHOT000Pa3Hsl.

48 | Tema 48: OpueHTHpyemMble U HEOPUEHTUPYEMBIE 3 1 1 1
JIBYMEpHbIe MHOT000pa3usi.
Tema 49: Teopema Diinepa A1 MHOTOTpaHHU-

49 | xoB. Tononornueckue cBoiicTa HCcTa Meobuyca 2 1 1 0
U IPOCKTUBHOM IJIOCKOCTH.

10 | Pazgen 10. JInnnu B eBKJIANIOBOM NPOCTPAH- 26 12 12 b)
cTBe.

50 | Tema 50: Monsue mumum. I'magkue nuHAN. 5 2 2 1

ST | Tema 51: Kacarensnas x umnm. 4 2 2 0

52 | Tema 52: lnuna ayru. EctecTBeHHas nmapamer- 4 2 2 0
pu3anusl.

53 | Tema 53: KpuBusna u kpydenue nuHuu. Oop- 4 2 2 0
MyJsl Ppene.

54 | Tema 54: BolunciieHue KpUBU3HbI U KPyU€HUS B 5 2 2 1
IIPOU3BOJILHON NTapaMeTPU3aLIUU.

55 | Tema 55: Bunrosas uHus. 4 2 2 0

11 | Pasgen 11. IloBepXHOCTH B €BKJIMJAOBOM NPO- | 22.7 10 10 2.7
CTPaHCTBeE.

56 | Tema 56: [lonsiTHE TOBEPXHOCTH B €BKJIMIOBOM 5 2 2 1
IIPOCTpaHCTBE. | TaIkKue MOBEPXHOCTH.

57 | Tema 57: 3amena rapaMeTpHu3aLuu. 4 2 2 0

58 | Tema 58: KpuBble Ha riaakoil HOBEpXHOCTH. 4 2 2 0
KpuBosnnHeliHble KOOPIMHATHI.

59 | Tema 59: SIBHOe ypaBHEeHME noBepxHOCTU. Ka- 5 2 2 1
caTelIbHas INIOCKOCTh U HOpMaJlb.

60 | Tema 60: I'naBHbIe kpuBU3HEL [TonHas u cpen- 4.7 2 2 0.7
Hsisl KpUBU3HBI IOBEPXHOCTH.
KonTpons 9
Dopma omuemnocmu 0.3 JKsaMmen
Hmozo 3a 4 cemecmp 72 28 28 6.7
B T. 4. IPAKTHYECKAs MOAT0TOBKA

324 100 136 78.7

Hroro:

OuHno-3a0uHas ¢gopma o0yueHus (He pean3yeTcs)

3aounas ¢popma 00yueHus (He peannu3zyercs)




I11. OIEHOYHBIE MATEPHAJIBI JIJISI TIPOBEJAEHUSA TEKYIIEA U
IMPOMEXYTOUYHOM ATTECTAIIMU OBYUAIOIIUXCS MO JIUC-
HUIIJIMHE
Tekyias arrectanus NpoBOAUTCA B (OpMe KOHTPOJIBHOU pabOThI, TECTA.

KonTposbHnas padora Nel
(1 cemecTp, ouHasi popma 00yUeHHs)
Bapmnanr 1
1. YpaBHeHHe npsMOH, OTCEKAIOUIeH Ha OCH OpAMHAT OTPe30K b=-3 u oOpa3zyromei ¢ MoJokKu-
TEJIHBIM HaIpaBJICHUEM OCH abCIHCC Yroil 7, UMEET BUJI. . ..
6

2. Paznienens! i1 Touku A(2,-1) u B(3,1) npsimoit 3x—y+1=07?
x=2+3t,
y=3+2t
4. CocTaBuTh ypaBHEHHME IPSIMOH, Mpoxoasmed uepe3 Touky A(-3,4) u mapamienbHON NpsMoi
x=2y+5=0.
5. Haiitu yrinoBo#i ko3 duiment npsamoii, mpoxoasuieit yepe3 Touxku A(-3,1) u B(1,2).
X=2+3y x=T+t,

6. OnpenenuTh B3aMMHOE PACHOIOKECHHE IPSAMBIX ; d,: Ha IUIOCKOCTH.
Vly=3+2t y=2+9%

3. 3anucatp ypaBHEeHHE IpAMOii d: { B 00I1IeM BUJIE.

7. CocTaBuTh ypaBHEHHE NPSAMON, poxosien yepe3 Touky A(-3,4) U nepneHIuKyIsIpHOM mpsi-
MO x—2y+5=0.

8. Haiitu koopauHaThl TOUKH A, Jiexaleil Ha npsMon 2x —3y +4 =0, €CJIM U3BECTHO, YTO PaccTo-
sHUE OT A 110 IIPSIMOH 3y = 4x PaBHO 2.

9. HaiiTu TOuUKy, JI€Kallyto B TOH K€ MOJIYIIIOCKOCTH OTHOCUTENIBLHO MPSIMOM, UTO U Touka A(...).

Bapmuanr 2
1. [lano oOmiee ypaBHEHHE IPSAMOI: 12x —5y — 65 = (0. YpaBHEHHUE 3TOH NPSIMOi B OTpe3Kax UMEeET
BU[L....
2. [IpoxoaaT u npsiMble
d 3x-y+4=0,
d,:2x— y+1=0, 1€PE3 ONHY TOUKY?
dy:x—y=0

3. 3anucaTh ypaBHeHUe NpsiMoi d: 3x—4y +4 =0 B MapaMeTpuueckoit Gopme.
4. CocTaBuTh ypaBHEHHME IPSIMOH, Mpoxoased uepe3 Touky A(-3,4) u mapamienbHON NpsMoi

x—1 y+2
2 3
5. Haiitu yrinoBo#t ko3 duiment npsamoii, mpoxoasuieit yepe3 Touxku A(2,1) u B(2,-5).

x=1+2t,
u

x=2-t,
6. OnpesiennTh B3aUMHOE PACIIONIOKEHUE MPSIMBIX ¢, : { d, : { Ha IUIOCKOCTH.

y=1-t¢ 2ly=2+1¢
7. CocTaBuTh ypaBHEHHE NPSAMON, poxosien yepe3 Touky A(-3,4) U nepneHIuKyIsIpHOM mpsi-
MO
x=3+t,
{y=4—%
8. Ha npsamoii 5x — y —4 = 0 HaliTU TOUKy, paBHOY1aleHHY0 oT Touek A(1,0) u B(-2,1).
9. HaiiTu TOuKy, JI€Kallyto B TOH K€ MOJYIIIOCKOCTH OTHOCUTEIBHO MPSIMOM, UTO M TOYKa A.

KonTpoabsnas padora Ne2
(1 cemecTp, ouHasi popma 00yUeHHs)



1. Jlan tpeyronsauk ABC u npousBosibHas Touka O npoctpancTtsa. [Iycte M — Touka nepe-
CeUeHMs KaKMX-TMOO JBYX MEIMaH TPEYrONbHUKA: QA =7, OB = 72 .0C =#,- Jlokasate, 4TO
OM =G +7 +7).

2. Ha nnockocTu naHbl [Ba BekTopa i(2,1), v(1,0). Haiitu xoaddurments! pasnoxkeHus Bek-
Topad(9,1) o Bekropam ii(2,1), ¥(1,0).

3. Jlanbl n1Be cMexHbIE BeplunHbI kBaapaTa A(-2,1) u B(3,3). Haiitu 1Be npyrue BepIivHbI.

4. JIBe BepumHbl TpeyronbHuka ABC nmeror koopaunatsl A(3,6), B(-3,5). Onpenenurs ko-
opauHathl BepunHbl C npu yciaoBuu, uro cepeannsl cropoH AC u BC nexar Ha pa3HbIX 0caX KOOp-
JIMHAT.

5. OmnpenenuTs KOOpAWHATHI TOYKH, CAMMETPUYHON Hayally KOOpAMHAT OTHOCUTEIBHO Mps-
MO x —4y+17=0.

6. Hammcare ypaBHeHHE NPsAMON, KOTOPOH MPHUHAIICKUT OMCCEKTPHCA TYIOTO yria MEXIy
npsAMeIMH 3x -4y +12=0, 12x+5y-7=0.

7. llpuBectTH K  KAHOHMYECKOMY  BHUJY  ypaBHEHHUE  KpHUBOM  2-r0  THoOpsaka
X'+ =2x+6y+9=0

' 2 2 2

8. COCTAaBUTb ypaBHEHHE ILUIOCKOCTH, KacaTenbHoil k cepe * +tV T2 =49

My(2,-36)

B TOYKC

9. Tapabona ¢ mapamerpom =3 pacnosnoxeHa Ha ockoctd OYZ Tak, 4yTo AMpEKTpHUCa
coBrnazaaer ¢ ocbto OZ. Hanacate ypaBHEHHE MMOBEPXHOCTH, 00pa30BaHHON BpallleHuEeM Hapadoiibl BO-
Kpyr ocu OZ.

10. Ilpusectn K KAaHOHUYECKOMY BULlY ypaBHEHUE IIOBEPXHOCTHU
4x* +9y* +362° —8x—18y-72z+13=0_

KonTposbnas pabora Ne3
(3 cemecTp, ouHasi popma 00yUeHHS)
Bapuant Ne 1
1. PoncTBeHHOE COOTBETCTBHME f 3aJlaHO OCBIO POJCTBA S M NAPOM POJICTBEHHBIX (COOTBET-

CTBEHHBIX) To4eK M —L—M'. TlocTpOUTh TOYKY, POJACTBEHHYIO NAHHON TOYKE N, €CIM TOYKH
M, M' nexar B OQHOM MOJIYIUIOCKOCTH, ONPEAEIAEMOM OCBIO S, @ TOUKa N - B APYIOM.

A — A
2. lloctpouts ochb S poncTBa f , €CJIM U3BECTHBI TPH ITapbl POJACTBEHHBIX TOYEK: f:B — B"

cC > (C

3. Dnauic Y 3a1aH INIaBHBIMH JMaMETpaMu 4B U CD. IlocTpouTs HUpKyJIEM U TMHEHKON Ka-
KyH0-T100 TOUKY 3JIIHIICa ) .

4. DOmunc y 3anaH cBouMH ocsiMH AB u CD. Yepes AaHHYIO TOUKy M INPOBECTH KacaTelIbHbIE
K DJUIMIICY ) UUPKYJIEM U JIMHEHKOM.

, . <

5. Tlpsmas (@,q, ) NEXUT B IIIOCKOCTH O, 3afaHHOU Tpemst Toukamu (A, 4, ),( B, B, ),(C,C; ),
HE JIeKAIMMU Ha OJHOM npsMoi. 1o 3agaHHON IPAMOA d TIOCTPOUTE ;.

6. TloctpouTs crennl NpsAMOiA, npoxoasiei yepes Touku (M, M, ),(N,N, ), Ha aKCOHOMETpUYE-
ckux wiockoctsax Oxy, Oxz u Oyz.

! !/
7. Ilnockocts O 3amana Toukamu (M, M, ),(N,N, ),(K,K, ). llpamas ¢'— (c,c; ) nepecexaer

! )
I0CKOCTh O . [locTpouts TOUKy (X, X, )TiepeceveHus NpsMOon U TIIOCKOCTH.



8. IlocTpouts ceuenue
MATUYTOJNILHON THPaMUIBI
IIOCKOCTBIO, 3aJIaHHOM
TpeMsi TOYKAMH, JIeKaIU-
MH II0 OJHOM B OOKOBBIX
TpaHsX MUPAMUJIBIL.

Bapuant Ne 2
1. POICTBEHHOE COOTBETCTBUE [ 3alaHO OCBIO POJICTBA § M TAPOil POJCTBEHHBIX (COOTBET-

ctBennbix) Touek M —L—> M. Tloctpouts Touky N', poacTBeHHYIO JaHHON Touke N, eciu mps-
mass MN napannensna ocu S .
2. PojacTBeHHOE COOTBETCTBHE [ 3aJaHO OCHIO POJACTBA § M NApOil POJCTBEHHBIX (COOTBET-

crBeHHbIX) Touek M —L—> M. Tloctponts 06pa3 nantoro tpeyronsanka a ABC.

3. Tlo 6onbmeit ocu AB u touke M smumnca ¥ nocrpouts ero manyio oce CD.

4. Dmmnc ¥ 3anan ceoumu ocsimu AB u CD . Onpenenuts TOuky €ro nepecedeHus ¢ JaHHOI
npsiMoii [, He BBIYEPUHMBAS DILTHIIC 7 .

5. Touka (X, X, ) nexur B miockoctd O, 3a/IaHHOM TPEMs TOUKAMH
(4, A‘3 ).(B,B;),(C,C, ), e nexamumu Ha oxHO# npsiMoit. I1o 3anaHHo# Touke X, MOCTPOUTH
Touky X .

6. TlnockocTs 0 3anana cieqoM p Ha koopauHatHol miockoctn Oxy u toukoii (P,0 ) ne-
peceuenus mwiockoctu o ¢ ocbio Oz . Touka, NpUHAIIEKAIIAS STOM IIOCKOCTH O, 3a/1aHa AKCOHO-
Merpudeckoii npoexumei M . TocTpouTs ee BTopnuHyto npoekuuo M ;.

7. TlnockocTs O 3a1aHa CBOMMH CJI€IaMK HA KOOPJMHATHBIX TIOCKOCTSX (TPEYTOJILHUKOM Clie-
noe aPOR). Mpsmas ¢’ — (¢,c, ) nepecexaer miockocts ¢ . [octpouts Touky (X, X, ) nepece-

YeHHs ITOH NPAMOii B IIIOCKOCTH O .

8. JlaHO aKCOHOMETpUYECKOE
n300pakeHue MATUYTOJIBHON
IIPU3MBI, OCHOBAaHHUE KOTOPOH JIe- |
KHT B TUIockoct O'x'y’, a pebpa ’

napajuiensHel ocu O’z . Ioctpo-
UTh W300pa’keHUE CCUEHUS IMPH3-
MBI IIIOCKOCTBIO, 3aJaHHOM ClIe- |
JaMM Ha AaKCOHOMETPUYECKHX 7 2 i
IUIOCKOCTSIX. : T

Bapuant Ne 3
1. B mapannensHON MpOEKIIMH TOCTPOUTH N300paskeHHE MPABUIBHOTO 5-YTOJIbHUKA.
2. INoctpouts n300paskeHNe MPABUIBHON MIECTUYTOJILHOW MPU3MBI.
3. Jlano m3zo0Opakenue kBaapara. [loctponTts n300pakeHne OMUCAHHON OKOJIO HETO OKPYKHOCTH.
' r_
4. Ilnockocte O 3a7aHa TOUYKAMH (M, M;),(N,Ny),(K, KB). Mpsamas © (c,¢5) [epeceKaer IIoc-

! ~
kocTh 9 . [locTpouTh TOUKY IEpecedeHHsl MPSIMON U TIIOCKOCTH.



Tpeyronsauk ABC sBrseTcst n3o0paxenueM tpeyroiasHuka A B ‘C’u3BecTHoil popmbl. TlocTpouts
M300paXeHHe ero OpTOICHTPA.

[TocTpouTh ceueHue MATUYTOIBHON MUPaMUIbI TUIOCKOCTBIO, 3alaHHON TPEMsI TOUKaMU, JISKAIIUMHU
10 OJTHOW B OOKOBBIX I'PaHSIX MUPAMUJIBI.

Bapuant Ne 4

1.

[TocTpouTth n300paskeHue MPABUIBHOTO MSATUYTOJILHUKA, BIUCAHHOTO B OKPYXHOCTb.

2. DnnMIc 3aJaH napol ConpsbKeHHbIX AMaMeTpoB AB n CD. IlocTpouTts euie oAHy Mnapy COIpSIKEH-
HBIX AMAMETPOB 3JUINIICA, HE BHIYEPUMBAs €TO.

3. [laHbI TOYKH (4, 4;),(B, B;),(C.Cy) psIMbIE (a,a3),(,b;) . [locTpouTh M300paxKeHne JTMHNUU Tie-
peceuenns miockocteii A'B'C'y (@'.07),

4. B mnockoctu @ nano usobpaxenne ABCD xpanpara, n3so6paxenne MK orpeska u OX nyua, ne-
JKaIllUX B IIIOCKOCTH kBazpaTa. [Toctpouts Ha myde OX m3obpaxenue orpeska O'P' | B opurunane
pasuoro M'K".

5. TlocTpouTh U300pakeHUE CEUEHUSI IIECTHYTOBHOM MPU3MBI INIOCKOCTHIO, MMPOXOAIIEH Yepe3 CTo-
POHY OCHOBAHHMSI U TOUKY Ha OOKOBOM pedpe.

Bapuanr Ne §

1. JlaHo poxcTBeHHOE Mpeodpa3oBaHue MIOCKOCTU. [TocTpouTh npsiMble, MPOXOASIINE Yepe3 JaHHYIO
TOYKY M IPUHAJUIEXkKAIINE TJIABHBIM HAIPABJICHUSIM POJICTBA.

2. B mapamienbHOM — MpoeKUMH  JaHO  W300pakeHHME  OPTOHOPMHPOBAHHOTO  perepa
R'=(0".E[,E}, E5) Tlnockocts 3a/laHa €€ CJlIeaMM Ha KOOPAMHATHBIX IUIOCKOCTsX. [locTpouts
n300pakeHe NMEPIICHANKYIIIPa, TOCTPOSHHOTO U3 TOUKU O’ Ha 3Ty IIOCKOCTb.

3. IMoctpouts u300paxkeHue ceueHus ueTbipexyronpHoit mupamuasl S 'A'B'C'D' mnockoctbio
M'K'P" | ecin
M"eS'A" K" eS'C'D", P €S'B'C" | \reronom crena cexylueit MI0CKOCTH.

4. B TIOCKOCTH uepTexa JaHo m3obpaxkenue mpamoit ¢ . IMoctpouts m3obpaxenne ABCD kpan-
para A'B'C'D’ | cropona A'B’ xotoporo mapannensHa npsaMoii €', a IMHa 3TOH CTOPOHBI paBHA
2 (B TJIOCKOCTH YepTerka JJaHO N300paskeHNe SAMHUIHON OKPYKHOCTH).

5. IlocTpouTth cedeHHe HUIMHAPA IIOCKOCTBIO, 3aJaHHOM TOUYKOM Ha €r0 BEpXHEM OCHOBAaHUHU U IIps-
MOH, IIPUHAJIEKAIIEH INIOCKOCTH HUKHETO OCHOBAHMSL.

Bapuant Ne 6

1. Jlano nzobpaxkenue kajapara. [loctpouts n300pakeHne BIMCAHHON B HETO OKPY>KHOCTH.

2. JlaHO aKCOHOMETpHUYECKOE H300pa’keHUE MATUYTOJBHOW MPHU3MBI, OCHOBAHHE KOTOPOW JIEKHUT B
mrockoctn 90XV ', a pebpa mapamnensusl ocu O'z" . TlocTpouTh H300paKeHHe CeUeHUs MPU3MbI
IIJIOCKOCTBIO, 33JaHHOM CJIElaMU Ha KOOPAUHATHBIX IUIOCKOCTSIX.

3. TlocTpouTh ceueHne HWIMHIPA TUIOCKOCTHIO, 3alaHHON TpeMsl TOYKaMM Ha ero oOpasyrommx (Me-
TOJIOM BHYTPEHHUX IIPOEKTUPOBAHUN).

4. Jlano n3o0pakeHue eIuHUYHOU OKpykHOCTU U yria ABC. IlocTtpouts n3obpakeHue ero Ouccek-
TPUCHI.

5. Jlano usobpaxenne SABCD uerwipexyromproit mupamuas S'A'B'C'D" y touku K'na ee Goxo-
BoM pebpe. CeueHne MUpaMuIbl MIIOCKOCTBIO, poxoasmeil uepes Touky XK', umeer dpopmy napan-
nenorpamma. [locTpouTs ero uzo0pakeHue.

Bapuant Ne 7

1. ITocTpouts n300pa>keHHE NPABUIBHOTO TPEYTOJIbHUKA, BIMCAHHOTO B OKPY>KHOCTb.

2. IIockocTh 3a1aHa B aKCOHOMETPUHU TPEMS TOYKAMHU, IpsiMasi - AKCOHOMETPUYECKON U BTOPUYHOMN
npoekuusaMy. [1IocTpouTh TOUKY nepecedeHus psMON U INIOCKOCTH.

3. Jlano uzobOpaxenne KyOa. [locTpouTs ero ceueHue mioCKOCThIO, MPOXOsIIei yepe3 Touku M'u K’
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, JIeXKaIe Mo OJHON B OOKOBBIX I'paHsIX Ky0a, U yepe3 TOUKy P, Jexallyro Ha NMPOJOKEHUH OJ1-
HOTO 13 OOKOBBIX pedep (METOIOM cliea CeKYIIeH MIIOCKOCTH).
4. TlocTpouTh ceUCHUE KOHYCA IIIOCKOCTHIO, 3aJJAHHOM CJICIOM Ha TIOCKOCTH OCHOBAaHUS M TOUKOM Ha
00KOBOM pebdpe.
! ! 14 ! 13 !
A'B'C'AB| | paBHO CTOpOHE OcHOBaHwusl. [1o-

[ ! ’ [
Al Ha INIOCKOCTH A'B 1C1 .

5. bokoBoe pedpo MpaBMIIbHON TPEYTOJILHOM MPU3MBI

CTPOUTH U300paKEHNE TIEPICHIUKYIISAPA, OMYIIEHHOTO U3 BEPIIUHBI

Bapuanr Ne 8

1. ITocTpouts n300pa>keHNe MPABUIBLHOTO TPEYTOJIbHUKA, OIMIMCAHHOTO OKOJIO OKPYKHOCTH.

2. DnnMIc 3aaH napoil CONpsDKEHHBIX AuaMeTpoB. HaliTu TOUkM mepecedeHMs 3JUIMIca C TaHHOU
IIPSIMOM ¢, HE BBIYEPUMBAS DILIUIIC.

r _
3. Jlana npsimast € = (c.e5) ITocTpouts ee ciieipl Ha aKCOHOMETPUUECKUX INIOCKOCTSX.

B  mapamnensHON  mpoekMM  JaHO — M300pakeHHE — MPSAMOYTOJIBHOTO  IapajulesenuIesia
ITRICID AR’ . o
A'B'C'D'A{B/CID; | M3MEpEeHHs KOTOPOro OTHOCATCS, kKak 1:2:3 | u miockocTu, mepecekaromieit

! ! !
peOpa mapasuienenumnena, BeIXosamue u3 BepmuHbl C, B TOUKax M'.K',P" Ioctpouts M300pa-

A M'K'P'
JKEHHE MEPIECHANKYJIIIPA, OIYIIEHHOI'O U3 TOYKHA “'! Ha INIOCKOCTH .

5. B yceueHHOM mapasuienenurnesie Tpu OOKOBBIX peOpa UMEIOT JITMHBI a,b,c Onpenenuts 4eTBEPTOE
pedpo U caenaTh YepTEX.

Bapuant Ne9

1. ITocTpouts n300pa’keHE BIIMCAHHOTO B OKPYKHOCTb MIPABUIBHOTO IIECTUYTOJIbHUKA.

2. OnHa IIOCKOCTh 33jaHa npsMbeIMU (a,a,),(b,b,), npyras - (c,c,),(d,d;). IloctpouTs mpsmMyro ux
[IepECEUYCHMUS.

3. IImockocTh 3azaHa ciaegaMu Ha aKCOHOMETPUUYECKUX IIOCKOCTSX, MpsAMas - aKCOHOMETPUYECKOU U
BTOPUYHOU ITpoeKuusAMUA. HaliTh TOUKy MX IepecedeHus.

4. N300pa3ute KyO U ero ce4eHue mIoCKOCThIO, TPOXOASIICH Yyepe3 CepeANHbI IBYX CMEXHBIX CTOPOH
BEPXHETr0 OCHOBAHUSA U 4epe3 LICHTP HUKHETO OCHOBAHUS.

5. IlocTpouTh ceueHHe MIECTUYTOIBHOM MPHU3MBI INIOCKOCTBIO, MPOXOAAIIECH Yepe3 TpU TOUKHU Ha 00-
KOBBIX I'PaHsX.

KonTpoasnas padora Ned
(4 cemecTp, ouHasi popma 00yUeHHS)

1. Jlunus /4 3aJlaHa napaMeTpUueCKUMHU YPaBHEHUSAMHU:
x=e¢'cost; y=e'sint; z=e'; —o0 <t <+o0. OnpeaenuTh KIACC INAAKOCTH JIMHUK ) ¥ HAIKCATh
YPaBHEHHUS KacaTelbHOM K inHuu ¥ B Touke = 0.

2. Hanwucarb ypaBHEHHUS KacaTeIbHOW INIOCKOCTH M HOPMAJH K FEIMKOUY, 3aJJaHHOMY ypaB-
HEHMAMHU X =uCOSV; y =usinv; z=bv; b>0, (u,v) e R*, B rouke M (uy,vy).

3. Haiitu [IEPBYIO KBaJpaTUYHYO bopmy TeIUKOUIa
x=ucosv; y=usinv; z=bv; b>0, (u,v)eR’.

4. Jlana mepBas KBaJIpaTudHas (opma MOBEPXHOCTH: (als)2 = (du)2 + (u2 +v° de)z. Bpruuc-
JUTH JUIMHY AYTH JIeXKalleld Ha TIOBEPXHOCTH JIUHUM u = 2f, V=3, OT TOUKu M (O) 10 Touku M (1)

5. BpluMCIUTh KPUBHU3HY U Kpy4YeHUE KPUBOH x=2¢, y=Int, z=¢.B Touke M (2,0,1) sTOM

KPUBOM.

0,

6. IlokaszaTb, 4TO MHTEpBAI (_Z’%) romeoMop(eH YHCIOBOI MPSIMOi, MOTyHHTEpBAI { gj
2

romeoMopdeH J1ydy, a HHTepBa (0 gj - OTKPBITOMY JIy4Yy.
)

7. Haiitu itnepoBy XapakTepUCTHKY cepsl S.



[TpomexxyTouyHas arTecTanus 00y4arolmMXCsl OCYIIECTBIIETCS B (pOpMe 3adeTa ¢ OLEH-

KOﬁ, 3a4€Ta, 3K3aMCHa C HCIIOJBb30BAHUCM CJIICAYIOIHUX ONCHOYHLIX MATCPUAJIOB: NCPCUCHDL
BOITPOCOB K 3a4CTy C OHeHKOﬁ, 3a4CTy, SDK3aMCHY.

el
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17.
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18.
19.

Bonpocuwl k 3auemy ¢ oyenxoii

(1 cemecmp, ounan ¢hopma odyuenusn)
BekTopbl: OCHOBHBIE MOHATHS.
JIuHeliHbIE ONepanuy HaJl BEKTOPaMHU.
JInHeHas 3aBUCUMOCTb BEKTOPOB.
CBolicTBa JIMHEHHO 3aBUCUMBIX M HE3aBUCUMBIX CHCTEM BEKTOPOB.
BexTopHoe npoctpancTBo. [IpuMepsl BEKTOPHBIX NOAIPOCTPAHCTB.
basuc BexkTopHOro npocrpaHcTBa. Teopema O pa3lokKeHUH BEKTOpa B MPOCTPAHCTBE IO TPEM He-
KOMILJIAHAPHBIM BEKTOPaM.
KoopaunaTsl BeKTOpa B 3a7]aHHOM 0a3uce, UX CBOWCTBA.
CkansipHOE IPOU3BEIEHNE BEKTOPOB, €T0 CBOWCTBA.
JlnuHa BEKTOpa, yroJl MeXy BEKTOpaMH B OpPTOHOPMHUPOBAHHOM Oa3uce.
AddunHas cuctemMa KOOpAWHAT HA MIIOCKOCTH. KOOpIMHATHI TOUKH.
Jlenenue oTpe3ka B JaHHOM OTHOIIEHUH.
IIpsimoyronbHast 1ekapToBa cucTeEMa KOOpAUHAT. PaccTosiHue Mex 1y IByMsl TOUKAMHU.

. [IpeobpazoBanue ad(HUHHON CUCTEMBI KOOPIUHAT.
11.
12.

Yrois Mexay BEKTOpaMH Ha OPUEHTUPOBAHHON IIJIOCKOCTH.
[TonspHble KOOPAMHATHL. B3aUMOCBS3b MEXKY NOJIAPHBIMU U JEKaPTOBBIMU KOOPAUHATAMMU.

. Pasnuunbie ciocoObl 3a1aHUs TIPSIMOM.
14.

Obmee ypaBHeHHue npsMoi. ['eomeTpudeckuii cMbICa KOA(Q(UIIMEHTOB NMPH TEKYIIUX KOOPIUHA-
Tax B 00IIEM YPaBHEHUH MPSMOH.

B3auMHoe pacronoxxeHue AByX MPsIMBIX Ha MJIOCKOCTH.

PaccrosiHure OoT TOUKH 10 IPSAMOM.

VYros MeXIy ABYMS MPSMBIMHU.

Bonpocw k 3auemy c oyenkou

(2 cemecmp, ounan ¢hopma odyuenusn)
ITpeobpazoBanue MuoxecTB. [Ipumepsl. ['pynmna npeoOpa3oBaHuii U ee MOArPYIIIb.
JIBU>KEHUS MIOCKOCTHU, CBOMCTBA ABUKEHUM.
AHanuTHueckoe BbIpakeHUE ABMKEHUA. DOpMyIibl apajuleIbHOTO NEpPEHoca, I0BOPOTa, OCEBOM
CUMMETPUHU.
Knaccudukanus nBrxeHni IepBoro u BTOPOro poja.
[IpeoOpazoBanue mogoOus. AHATUTHYECKOE BBIPAKEHHE M MPOCTEUIINE CBOWCTBA TOMOTETHHU.
®opmyiiel Tpeodpa3zoBaHus MOAOOHS.
I'pynna mogobus u ee moArpyIIIbL.
A dunnable npeoOpa3oBaHusl. AHAIMTHUECKOE BbIpakeHne apPpUHHBIX MpeoOpa3oBaHHIA.
[lepcniexkTuBHO-aPUHHBIE TPEOOPa30BAHUS TNIOCKOCTH.
I'pynna appuHHBIX TpeoOpazoBaHMii U €€ MOATPYIIIIHL.

. DJUIHIIC, €T0 KAHOHUYECKOE YPABHEHHE U CBOMCTBA.

. 'unepbona, ee KAHOHUYECKOE YPAaBHEHHE U CBOMCTBA.
12.

[Tapabona, ee KAHOHMYECKOE YpaBHEHUE U CBOICTBA.

. Obu1ee ypaBHEHHE JIMHUU BTOPOTO MOPSAIKA U IPUBEICHHUE €T0 K KAHOHMUECKOMY BHILY.
14.

AddunHas cuctemMa KOOpAWHAT B IPOCTPAHCTBE. Y CJIOBUE KOMIUIAHAPHOCTH 3-€X BEKTOPOB.

. CMmemaHHOE TIpou3BeieHne BeKTOpoB. OObeM TeTpasapa.
16.
17.

BexTopHoe npousBesneHue BeKTopoB. [lnomane TpeyroibHuKa.

Axkcuombl Beiing n-mepHoro ag(uHHOTO BEIIECTBEHHOTO NMPOCTpPaHCTBA. N-MEpHOE E€BKIMIOBO
IIPOCTPAHCTBO.

Paznuunble ciocoObl 3aaHUs TNIOCKOCTH.

OOmiee ypaBHEHHE IMJIOCKOCTH. ['eomerpuueckuii cMbicn K03(duuueHToB B 00IIeM ypaBHEHHH

IIJIOCKOCTH.
12



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

(98]

LR R

13

18

B3anMHOe pacnonokeHue IByX U TPeX INIOCKOCTEH.

PaccrosiHME OT TOYKH 10 TUIOCKOCTU. YTOJI MEXAY IIJIOCKOCTSIMHU.
Paznuunbie criocoOb! 3aaHusI MPSIMOU B IPOCTPAHCTBE.

B3anMHOe pacnonokeHue IByX IPsSMBIX B IPOCTPAHCTBE.
B3anMHOe pacnosnoxeHue npsMon U IIIOCKOCTH.

Yroa Mexay AByMs MPSMBIMU. YTOJI MEXAY IPSIMOU U INIOCKOCTBIO.

Bonpocwt k 3auemy
(3 cemecmp, ounan ¢hopma odyuenusn)
IToBepxHoctH BpameHus. [{unuHapruiecKkue NoBEpXHOCTH.
Konnueckue nosepxnoctu. Konnueckue ceueHus.
Omuncons. DIUIAIICOU]T BPaIllEHNU.
OnHOMONIOCTHBIN TUIIEPOOTIONS.
JIBYTIOJIOCTHBIN TUNIEPOOIIOU.
DN TUYecKuil mapadboaous.
['unepGonmueckuii mapadoaous.
LlenTpasibHOE TPOSKTHPOBAHUE.
[TapannenbHOE MPOSKTUPOBAHKE KaK NePCHEKTUBHO-apPUHHOE 0TOOpakeHHeE.
. N300paxkeHne ockux Guryp B napajieqbHON MPOEKIIHH.
. Teopema Ilonbke-IlIBapua.
. N300pakeHre MHOTOIpaHHHUKOB.
. I300paxenune numuHapa.
. I300paxkeHne KoHyca.
. N300pakenue mapa.
. Axconomerpus. M300paxkeHne TOUYeK, MPSIMBIX U IIIOCKOCTEH.
. Ilo3unimonnsie 3agaun akconomerpuu. [Tonusie uzoOpaxkenus. KoadduumeHt HenoaHoTHI.
. Metpuueckue 3amaun. MeTpudecku onpeaesIeHHOe H300pakeHue.
. IlonsiTe 0 MmeToe Monxa.
. OcHOBHBIE 337]a4 B LIEHTpaJIbHOU IIpoekuuu. Ilepcrnekrusa.
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Bonpocwi k sxzameny

(4 cemecmp, ounan ¢hopma odyuenusn)
Tononoruueckue mpocrpancTBa. OKPECTHOCTh TOYKH, 0a3a TOIMOJIOTUH, BHYTPEHHHE, BHEIIHUE,
I'PaHUYHbIE TOUKH.
3aMKHYTbIE MHOXKECTBA. TOMOIOrMYECKHE MOANPOCTPAHCTBA.
HenpepbBHOCTS 0TOOpa)k€HHI TOMOJIOTMYECKHX IMPOCTPAHCTB. ['oMeoMopdu3Mbl TOIOIOTHYE-
CKHX IPOCTPAHCTB.
IIpenmer Tonosnoruu. IlpuBenenue, BloxeHUe, NOTPyKEHUE TOMOIOTMYECKUX IPOCTPAHCTB.
[ToxpeiThe 1 pazdbuenue MHOKECTB. OTAEIMMOCTb, KOMIIAKTHOCTD, CBSI3HOCTb.
OpueHTHpyeMble 1 HEOPUEHTHPYEMBIE IByMEpHbIE MHOT000pa3Hsl.
[TonsaTue 06 ycnoBusax romeoMop@u3mMa KOMIAKTHBIX ABYMEPHBIX MHOTOOOPa3Hid.
Teopema Ditniepa 17151 MHOTOI'PaHHUKOB.
Tononoruueckue cBoiicTa mucta Mebuyca v IPOSKTUBHOI MJIOCKOCTH.

. BekTopHbIe (YHKIINU OHOTO U JABYX CKAJSIPHBIX apIyMEHTOB U UX AU(PepeHIInpoBaHHUE.
11.
12.

Ilonstue nuuuun. I'magkue ITMHUMA.
KacarennHas k 1MHHAU.

. Jnmna nyru. EcrecTBeHHas nmapaMmeTpusanus.
14.
15.
16.
17.

Kpusnsna u xpyuenue nunuu. @opmyinsl Opene.

Brluncnenue KpuBU3HBI U KPY4YEHUS B IPOU3BOJIBHON ITapaMeTpU3aLUY.
BunroBas nunus.

IToHsiTHE TOBEPXHOCTU B €BKJIMA0BOM IIPOCTPAHCTBE. [ 1aiKkue MOBEPXHOCTH.

. KpuBbie Ha rmaaxoil noBepxHoctu. KpuBosinHelHbIE KOOPAMHATHI.
19.
20.

3ameHa nmapamerpusanuu. SIkoOuan. SIBHOe ypaBHEHHE TOBEPXHOCTH.
KacarenpHast i10cKOCTh U HOpMaJlb.



21. IlepBas kBaxpatu4Has (opMma MOBEPXHOCTH U €€ MPUIIOKECHHUS.
22. Bropas kBagpaTtudHas popmMa MOBEpXHOCTH.

23. Uunukarpuca [ronena.

24. I'naBHble KpuBU3HBI. [I0HAs U cpeiHA KPUBU3HBI IOBEPXHOCTH.

IV. IEPEYEHDb JUTEPATYPBI, HEOBXOJMMOI J1JIsI OCBOEHMS
JUCLHUATIAHBI

4.1. OcHoBHas JUTEpaTypa

1. AranacsH, C. JI. ['eometpus 1 : yueOHoe nocodue / C. JI. Atanacsn, B. I'. [Tokpos-
ckuii ; moxa pex. C. JI. Aranacsin. — 3-e uzn. — Mocksa : Jlaboparopus 3nanuit, 2021. —
334 c. : un., cxeMm., rpad. — (YueOHUK N7 BbICIIEH IIKOJBI). — PexkuMm goctyma: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=712954 (mata 00-
pamenus: 10.04.2024). — bubauorp. B kH. — ISBN 978-5-93208-507-3. — TekcT : aiek-
TPOHHBIM.

2. AranacsH, C. JI. 'eometpus 2 : yueObnoe nocodbue / C. JI. Aranacsan, B. I'. [Tokpos-
ckuii, A. B. Ymaxkos ; nox pea. C. JI. Atanacsina. — 4-e uzn. — Mocksa : Jlaboparopus
3HaHuM, 2024. — 546 c. : uin., Tabn., cxeM. — (Y4eOHMK AJisl BBICIIEH IIKOJBI). — Pexxum
noctymna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=713127
(mata o6pammenus: 10.04.2024). — bubnuorp. B k1. — ISBN 978-5-93208-695-7. — Tekct
: DJICKTPOHHBIN.

4.2 lonosiHUTEILHAS JIUTEPATYpPa

1. Harpebeuxas, 1O. B. uddepenuuansuas reometpus : npaktukym / 0. B. Harpe-
oenkas, O. E. [lepmunoBa ; Hay4. pea. M. B. Bonkos ; Ypansckuil penepanbublii yHU-
BepcuteT uM. nepsoro IIpesunenta Poccun b. H. Enpunna. — ExatepunOypr : U3na-
TEJILCTBO Y panbCKOro yHusepcurera, 2017. — 74 ¢. — Pexum noctymna: mo noAnucke. —
URL: https://biblioclub.ru/index.php?page=book&i1d=695527 (mata oOpareHus:
10.04.2024). — bubmuorp. B kH. — ISBN 978-5-7996-2062-2. — TekcT : 21E€KTPOHHBIH.

2. Cynpyn, JI. . Haueprarenbnas reometpus : yueOnuk : [16+] / JI. . Cynpyn, E. T
CynpyHn ; Cubupckuii gpeaepanbubii yHuBepcuteT. — KpacHospck : Cubupckuii dene-
panbHbiil yHUBepcuTeT (CDY), 2022. — 292 c. : un., Tabin., cxeMm. — Pexxum gocrtymna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=705641 (mata 00-
pamenus: 10.04.2024). — bubnuorp.: c. 286-287. — ISBN 978-5-7638-4594-5. — Tekcr :
3JIEKTPOHHBIN.

V. HIEPEYEHb PECYPCOB UH®OPMALIMOHHO-
TEJEKOMMYHUMKALMOHHON CETU «MHTEPHET», HEOBXOJIUMBIX
JIJ1S1 OCBOEHUSI AU CLUUTLIMHBI

Ccpuika Ha uHpoOpMma- HaumenoBanue pa3padoTku B

N . JocTynHocTh
LMOHHBIN pecypc 3JIEKTPOHHOM dopme

1. DJeKTpOHHAs SHIMKIIONEANs, B KOTO- | HeorpanudeHHbIH q0CTyn
pO¥ IpecTaBlIeH MaTepuall 1Mo OCHOB-
http://www.krugosvet.ru | HbBIM MaTeMaTHYeCKUM TEpMHUHAM, a
Takxke Ouorpaduyeckue naHHBIE 00
W3BECTHBIX MATEMATHKAX.
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http://www.exponenta.ru

OOpasoBaTenbHBIA ~ MaTeMaTUYECKUI
CalT, COJAEpP)KAIIMM MaTEMAaTHUYECKUE
MAKEThl ISl TOAJIECPKKU TPOBOAUMBIX
3aHATHM, a TaK)KE€ METOIMYECKUE pas-
paboTKH

HeorpanuuenHsiii goctyn

http://mathem.h1.ru

CrnpaBouHas HHpOpMAIUS 110 MaTeMa-
TUYECKUM JTUCLUILIMHAM

HeorpannueHnsiit noctyn

http://allmath.ru

MareMaTtuueckuil moprain, ColepiKa-
IIUM pas3feiibl: BBICIIAS MaTEMaTHKA,
IIpUKJIaHAsl MaTeMaTuKa, MIKOJIbHAs
MaTeMaTHKa, OJUMIIAAHAs] MaTeMAaTH-
Ka.

HeorpannueHnsiit noctyn

http://en.edu.ru

EcrecTBeHHO-Hay4HBIN IOPTA

HeorpannueHHsiil noctyn

VI. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JTAHHbBIX
N NTHPOPMAIIMOHHBIE CITIPABOYHBIE CUCTEMbI

http://www.biblioclub.ru

DNeKTPOHHO-ONOIMOTeYHAs
cucrema (ObC)YHuBepcurerckas
OubaroTeKa OHJIAlH

Perucrpanus uepes noboi
YHUBEPCUTETCKUM KOMIIb-
I0TEP.

B nmanpHeimem npeno-
CTaBJISIETC HEOIPAHUYEH-
HBIHN VHIUBUY AIbHBII
JOCTYyT U3 TF000H TOYKH, B
KOTOPOM HMMEEeTCs JOCTYIl
K cetu MHTEpHET

www.garant.ru

WHdopmMannoHHO-TIpaBOBO# mopTa

CBOOOIHBIIM TOCTYT

www.elibrary.ru

Poccuiickuit nHGOpMAITMOHHBIN TTOP-
TaJ B 00JIACTH HAYKH, TEXHOJIOTHH,
MEIMLMHBI M 00pa3oBaHus

CBOOOIHBII TOCTYT

www.consultant.ru

Pocculickas KOMIIBIOTEPHAS CIIPABOY-
HO-IIPAaBOBasi CUCTEMA

CBOOOIHBII TOCTYT

www.school.edu.ru

Poccuiickuii 061eo0pazoBaTenbHbII

opTan

CBOOOIHBII TOCTYT

VII. JUIHEH3UOHHOE U CBOBO/JHO PACITPOCTPAHAEMOE ITPO-
I'PAMMHOE OBECIIEYEHHUE
[Ipu peanuzanuu y4eOHOW AUCHUILIAHBI TPUMEHSETCS CIEAYIOIIee JTUIEH3UOH-

HOE ¥ CBOOOJHO pacIpoCTpaHsIeMOe MPOrpaMMHOE o0ecTICUeHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.
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VIII. ObOPYJAOBAHUE U TEXHUYECKHE CPEJACTBA OBYUYEHMUS, HE-
OBXO/IUMBIE I OCYIIECTBJIEHUSA OBPA30OBATEJIBHOI'O ITPO-
HECCA IO JUCHUIIJIMHE

VYyeOHble 3aHATHUS TPOBOJSTCS B ayJAUTOPUSIX, YKOMILIEKTOBAHHBIX CHEI[UATU3H-
POBaHHOU MeOEeIbIO, B TOM YKCJI€ CTAl[MOHAPHBIMU WJIU MEPEHOCHBIMU TE€XHUYECKUMHU
cpeacTBaMu 00ydeHus (IPOEKTOP, IKpaH, KOMIIbIOTEP/HOYTOYK).

CamocTosTenbHas paboTa MPOBOJIUTCS B KaOMHETaX, OCHAIIEHHBIX KOMIIBIOTEP-
HOM TEXHHMKON C BO3MOXXHOCTBIO MOAKIIOUEHHS K ceTh «MHTepHeT» u obecrieueHuem
J0CTyIa B AJIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA.



