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1. HACITIOPT ®OHIA OIIEHOYHBIX CPEACTB

1.1. ObsacTh NpUMEHEHUA

®onn  oneHouyHsix cpenacts (GOC) — HeorbemiieMas dacThb pabouei
IpOrpamMMbl  TUCHUIUIMHBI «AHANIUTHYECKash TEeOMETpHs» W TpelHa3HadYeH IS
KOHTPOJII W OILIGHKM OOpa3oBaTENbHbIX JOCTHXKEHHH CTYJAEHTOB, OCBOMBIIUX
porpamMmy JTUCHUTLTAHBI.

1.2. Hean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB

Henp ®OC — yCcTaHOBUTH COOTBETCTBHE YPOBHS MOJATOTOBKM O0YYarOIIETOCs
tpeboBarmsim  OGI'OC  BO  OGakamaBpwaT 1O  HaMpaBICHUIO  MOATOTOBKH
01.03.01 Maremaruka, yTBEpKACHHBIM NpHKa3oM MuHuUCTEpCTBA 00pa3oBaHUS U
Hayku Poccuiickoii ®enepanuu ot  10.01.2018 Ne 8 (¢ wu3MeHEHUAMH W
JOTIOJTHEHUSIMH ).

1.3. Ilepeyenbr KommeTeHuMi, (GopMHpPYeMBIX B MpoLecce OCBOCHUS
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbI

[Iporiecc ocBoeHUsT AUCIUIUIMHBI HaNpaBlieH Ha (OPMHUPOBAHUE CIIEAYIOIINX
KOMIETEHINA U UHIUKATOPOB UX JIOCTUKEHHUS:

Koa nmo ®I'OC BO ‘ NuaukaTop A0CTHKEHHA
Oo6menpodeccnoHanbHast
OIIK-1. CnocobeH mpUMEeHATh OIIK-1.1.  TloHumaer  3Ha4eHUE  HAKOIUICHHS
(dyHIaMeHTAIbHBIC 3HAHWS, TIOJIYICHHBIE | (yHIaMEHTAIbHBIX 3HAHUU B obnactu
B 00J1aCTH MaTeMaTHYECKUX U (WJIH) MaTeMaTUYeCKUX W (WJIM) €CTeCTBEHHBIX HayK, W
€CTECTBCHHBIX HayK, M UCITOJIb30BATh UX B | UCIIOJB30BATh 170 B po(heCcCUOHATTLHOM
npohecCHOHANBEHOM e TENbHOCTH JeSITeIbHOCTH.

OIIK-1.2. Mmeet mpencraBieHne 00 HCIOI30BAaHUU

(byHIaMEeHTaIbHBIX 3HAHUU B o0nactu
MaTeMaTHYeCKUX W (WJIM) ECTECTBEHHBIX HayK, H
UCIIOJIb30BaTh ux B npogeccuoHaIbHON
TeSITETbHOCTH.

1.4. dtanbl GopMupoBaHMsi KOMIIETEHIIUI M CPeICTBA OLlEHUBAHUS
YPOBHS uX ¢ OPMHPOBAHHOCTH

Jransl popMupoBaHus koMnereHuuii | Komnerenuun KoHTpoabHO-011eHOYHBIE
cpeacTBa / cnnocod oleHUBAHUSA

T o OIIK-1 Y CTHBIN ONPOC, BBIITOJIHEHNE

ema 1. DneMeHThl BEeKTOPHOM anredpsl. .

MIPAKTUYECKUX 3aTaHHII

Tema 2. Merog KoOpAuHAT Ha OIIK-1 VY CTHBIN ONPOC, BBIITOJIHEHNE

TIJIOCKOCTH, TNTIOCKOCTH B IPOCTPAHCTBE. MPAKTUYECKUX 3aTaHHI

Tema 3. [Ilpsmble Ha IUIOCKOCTH, OIIK-1 VY CTHBIN ONPOC, BBIITOJIHEHNE

TIJIOCKOCTH | TIPSIMBIE B TPOCTPAHCTBE. MPAKTUYECKUX 3aTaHHUI

Tema 4. M3ydyeHue CBONCTB KpHUBBIX OIIK-1 YCTHBIN ONPOC, BBINIOJIHEHUE

BTOPOTO TMOPSAKAa Ha TUIOCKOCTH TIO0 UX MPaKTUYECKHUX 3aIaHUI

KaHOHWYCCKUM YPABHCHUSM.




Tema 5. MccnenoBanre KpuBOM BTOPOTO OIIK-1 VY CTHBIN ONpOoC, BBITTOJTHEHUE
Hopsiika Ha IUIOCKOCTH O ee ofuiemy MPaKTUYECKUX 3alaHUM
YpaBHEHHUIO.
OIIK-1 YCeTHBIN ONPOC, BBINOJIHEHUE
Tema 6. [IoBepXHOCTH BTOPOTO MOPSIAKA. N
MPAKTUYECKUX 3aJJaHH
Tema 7. IlpeoOpa3oBaHusi  TOYEK OIIK-1 Y CTHBIN OnpOC, BHINOJHEHUE
IJIOCKOCTH. MPAKTUYECKUX 3aJJaHH
OIIK-1 YCTHBIN ONPOC, BBINOJIHEHUE
Tema 8. IIpoekTuBHas T€OMETPUSL. .
MPAKTUYECKUX 3aJJaHH
IIpomMexxyTouHast arrecrauus OIIK-1 3auer, sK3aMeH (TMCbMEHHBIN)

1.5. Onucanue nokasaresneil GopMUpPOBaAHUSA KOMIIETEHIUH

Koa xkoMnereHuuun ‘

Pe3yabTaThl c)OPMHPOBAHHOCTH

Ob6menpodeccuonanbHas

OIIK-1. CnocobeH npUMEeHSATh
(dyHIaMeHTalIbHbIE 3HAHMUSI,
MOJTy4YeHHBIE B 00JIaCTH
MaTeMaTUYeCKUX U (WJIH)
€CTECTBEHHBIX HayK, M UCIIOJIb30BATh
UX B IPO(ECCHOHATILHOMN I TETLHOCTH

3HAeT: OCHOBHBbIE NOHATHSA AHAIUTUYECKONW T€OMETPHUU:
BEKTOPbI, CKAJIIPHOE, BEKTOPHOE, CMELIAaHHOE U JABOWHOE
BEKTOPHOE IPOU3BEICHUS, Pa3HbIE CUCTEMbl KOOPJAUHAT,
peoOpa3oBaHus KOOPJAMHAT, pa3MYHble YpaBHEHUS
OpsMOM W IUIOCKOCTH, IOHATHS TEOPHUM KPHUBBIX U
MOBEPXHOCTEH  BTOPOTO  MOPSAAKA;  (POPMYIUPOBKH
YTBEPXKJICHHUM, METO/bl X J10Ka3aTeIbCTBA, BO3MOXKHBIC
cdepbl UX NPUIIOKEHUI, B TOM YHUCIIE B KOMIBIOTEPHOM
MOJICJIMPOBAHUH F€OMETPUUECKUX OOBEKTOB U SIBICHUI.

YMmeer:  pemarb  33Jayd  BBIYUCIUTENBHOIO U
TEOPETUYECKOr0 XapakTepa B OOJAaCTH T'E€OMETPHH
TPEXMEPHOI0 U MHOTOMEPHOI'0 €BKJINJI0Ba (adpuHHOrO,
IIPOEKTUBHOI'0), BBINOJHATE JIMHEWHBIE ONEpaldd C
BEKTOpaMM,  IMPUMEHSTh  CKaJSIPHOE,  BEKTOPHOE,
CMEIIAaHHBII U JBOMHOE BEKTOPHOE NPOM3BEICHUS INPHU
pellleHny 3a/jad, HaxXxoJWTh KOOpJAMHATBl TOYEK B
pa3IM4YHBIX  CHCTEMax  KOOpAMHAT;  HCIIOJIb30BATh
YpaBHEHHUS '€OMETPUUYECKUX 00pa30B MEPBOrO U BTOPOIO
Hopsiika IpU MCCIEIOBAHUU T€OMETPUUYECKUX OOBEKTOB

Ha IUIOCKOCTA W B TMPOCTPAHCTBE, JIOKA3bIBATh
YTBEPKICHUS.

Brageer: HaBplKamMHM pelIeHUs 3aad aHATUTUYECKOU
T€OMETPUH; MaTeMaTHYEeCKUM arnmnaparom

aHAJIMTHYECKOM TCOMETPHH, aHATTUTUICCKUMU MCTOJaMU
HCCJIICOOBaHUA I'COMCTPUICCKUX 00BEKTOB.

1.6. Kputepuun ouneHMBaHMSI KOMIIETEHIIMIi Ha Ppa3HbIX 3Tanax HX

OpPMHPOBAaHUS
Bup yueOHoit padoTbl KonuyectBo 0amnos
(01010
1 cemecTp

PaboTa Ha MpaKTHYECKUX 3aHATUSIX 36
KonTponbnas pabora 10
BrinosiHeHNE MHIUBUAYAIIBHOTO 3aJaHUS 14
3auer 40




Bcero: 100
2 cemecTp

PaboTa Ha MpaKTUYECKUX 3aHATHIX 36

KonTposbHast pabora 4

BrinosiHeHnEe MHIUBUYAIBHOTO 3adaHus 10

DK3aMeH (MMCbMEHHBIH ) 50

Bcero: 100

HakonureabHas cucreMa oneHuBanus no 100-0a1ianH0M MIKAJIe

Yerpipexodaii-
JbHAsl CHCTEeMA
OlleHUBAHMS
IK3aMeHa

100-
oaJlIbHAA
HIKAJIA

bykBennasi mkaJja, coorsercrpyomas 100-
0a/IJILHOM IIKaJIe

CucremMa
OLICHUBAaHUSA
3agyera

O1ianyHo

90-100

A — OTJIMYHO — TEOPETHYECKOE COIePIKaHUE Kypca
OCBOCHO TOJIHOCTBIO, 0€3 Mpo0OesioB; HEOOX0IUMbIE
MPAKTUYECKHE HABBIKH PA0OTHI C OCBOCHHBIM
MaTepuaaoM c(hOpMHPOBAHBI; BCS
MPEyCMOTPEHHBIC IPOTPAMMO# 00yUeHUs
y“I€6HBIe 3aJJaHus BBIIIOJIHEHBI, KAYECTBO UX
BBITIOJTHEHUS OI[CHEHO YMCIIOM 0aJlIOB, OJIM3KHM K
IMaKCUMAaJIbHOMY

Xopoltio

83-89

B — 04eHb XOPOIIO — TEOPETUUYECKOE COICPKAHUE
Kypca OCBOCHO IOJIHOCTBIO, 0€3 MpoOeIioB;
HEOOXOIUMBIC MPAKTUYECKUE HABBIKA PAOOTHI C
OCBOSHHBIM MaTEPHAJIOM B OCHOBHOM
c(hOpMHUPOBAHBI; BCE MPEAYCMOTPEHHbBIE
MporpaMMoi oOy4eHHs yueOHbIC 3aJaHus
BBIITOJHEHBI, KAYECTBO BBIITOJIHECHHS OOJBIIMHCTBA
M3 HUX OIICHEHO YKCJIOM 0ajIjIoB, OJU3KUM

K MaKCHMaJIbHOMY

Xopo1o

75-82

C — X0opo1Io — TEOPETUYECKOE COJIEPI)KAHNE Kypca
OCBOEHO IMOJHOCTBI0; HEKOTOPBIE TPAKTUUECKHE
HABBIKU pabOTHI C OCBOCHHBIM MaTEepHAIOM
c(hopMuUpOBaHBI HEJJOCTATOYHO; BCE
MIPEAYCMOTPEHHBIEC TPOTPAMMOI 00yUIEeHUS
yueOHBI€ 33a/IJaHUS BHIMIOJTHEHBI, KAY€CTBO
BBITIOJIHEHHS] HU OJHOTO U3 HUX HE OLIEHEHO
MUHUMAJIBHBIM YHACIIOM 0alIOB, HEKOTOPBIE BUIBI
3aJIaHWI BBITOJTHEHBI C OITMOKAMU

Y nosieTBo-
pUTENBHO

63-74

D — yA0BIETBOPUTENBLHO — TEOPETHUECKOE
coJiepKaHNe AUCIUIUIMHBI OCBOCHO YaCTUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HE00X0/IMMbIE MPAKTUUYECKNUE HABBIKU PaObOTHI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM
c(hopMHpOBaHBI; OOJIBIINHCTBO
MPEIYCMOTPEHHBIX MPOTPAaMMOK 00yJIEeHHUS
y4eOHBIX 3aJ]aHUH BBIIIOJIHEHO, HEKOTOPbIE

13 BBIMOJIHEHHBIX 33JJaHUH, COIEPKAT OMNOKH

Y noBinerso-
pHUTEIBHO

50-62

E — mocpencTBEHHO — TEOpETHYECKOe
coJiepKaHne Kypca OCBOCHO YaCTUYHO;
HEKOTOPbIE MPAKTUYECKHE HABBIKUA PAOOTHI

3auteHo




He c(pOPMUPOBAHBI, MHOTHE IPETYCMOTPEHHBIE
porpaMMoii o0yueHus: yueOHble 3a1aHus

HE BBINOJIHEHBI JINOO KAYECTBO BHITIOJHEHUS
HEKOTOPBIX M3 HUX OI[CHEHO YHCIIOM 0aJlIoB,
OJIM3KUM K MUHHUMAJILHOMY

Heynosnerso- | 21-49 FX — Hey10BIETBOPUTENEHO — TEOPETHUECKOE
PUTEIIBHO coJiep:KaHue Kypca OCBOCHO YaCTHYHO; He 3aureno
HE00XO0IMMBbIE TPAKTUUYECKHUE HABBIKU PaOOTHI
He c(hOPMHUPOBAHBI; OOJIBITUHCTBO
IPEIYCMOTPEHHBIX MPOTPaMMOK 00y4YeHHUs
yueOHBIX 3aJ]aHU He BHIMOJIHEHO JIU0O0 KaueCTBO
UX BBIIOJIHEHUS OI[CHEHO YHCIIOM 0aJlioB,
OJIM3KUM K MUHHUMAJILHOMY; TIPU
JIOTIOJTHUTEIILHON CaMOCTOSITEIbHOM paboTe Hal
MaTepuajIoM Kypca BO3MOXKHO MOBBILICHHE
Ka4yeCcTBa BBITOJHEHHS yUeOHBIX 3aaHUI

Heynosnerso- 020 F — Hey10BIETBOPUTEIBHO — TEOPETUUECKOE
pUTETBHO coJiepaHue Kypca He OCBOCHO; HEOOXOMMBbIE
MPAKTUYECKUE HABBIKK PAOOTHI

HEe COPMUPOBAHBI; BCE BBHITIOJHEHHBIC yUeOHBIE
3aJJaHus COJEpKAT rpyObie OINOKH,
JIOTIOJIHUTEIIbHASL CAMOCTOSITENIbHAs padoTa Hal
MaTepuaiaoM Kypca He IpHUBeIeT K KaKOMY-JTn00
3HAYUMOMY TOBBIIICHUIO KaYECTBA BHITIOJIHCHHS
yueOHBIX 3aJJaHHi

2. KOHTPOJIBHO-ONEHOYHBIE CPEACTBA

2.1.0ueHoYHbIE CPEeICTBA TEKYIET0 KOHTPOJIsI (TUIIOBBIE)

Bomnpocsl 1151 yCTHOT0 onpoca:

1. BekTopbl u adduHHBIE CHUCTEMBI KOOPAMHAT HA IUIOCKOCTU U B
IIPOCTPAHCTBE.

2. CB0OOIHBIE BEKTOPHI.

3. JIuHelinble onepanny Hal BEKTOPAMHU U X CBOKCTBA.

4. BekTopHO€ mpoCTpaHCTBO.

5. JInHEeNHO 3aBUCUMBIE U JINHENHO HE3aBUCHUMbIE CUCTEMBI BEKTOPOB.

6. ba3nc 1 KOOpauHATHI BEKTOPA.

7. JInHenHble orepanu B KOOpIMHATAX.

8. Jluneitnpie oToOpaxeHus. KoMmo3unuu JTMHEHHBIX 0TOOPaKCHHIM.

9. AddunHbIE cCCTEMBI KOOPJIMHAT HA TUIOCKOCTH U B IPOCTPAHCTBE.

10. IIpocTtoe OTHOLIEHHE TPEX TOUEK HA MPSIMOMA.

11. Addunnoe npocrpancTso. [Inmockoctu B adhprHHOM MPOCTPAHCTBE.

12.  CkansipHO€ U KOCOE MPOU3BEICHUS BEKTOPOB.

13. TIlpoexkuuu BEKTOPOB Ha IUIOCKOCTb M TMPSMYI0 KakK JIMHEHHBIE
OTOOpaXKeHUsI.

14.  OpTtoroHajibHasg NPOEKIMS BEKTOPA HA OCh U €€ CBOICTBA.



15. CkansgpHoe mpoU3BEICHUE U €r0 CBOMCTBA.

16. OproHOpMUpOBaHHBIE 0A3UCHI U MIPSIMOYTOJIbHBIE CUCTEMBI KOOPAUHAT.

17. ®opmynbl A BBIYUCICHUS CKaJSPHOTO TIPOU3BEACHUS BEKTOPOB,
MOJYJISl BEKTOPA, yIila MKy BEKTOPaMU, PACCTOSIHUS MEXIy TOUKaMH B appuHHOM
U TIPSIMOYTOJIbHOM cHUCTeMaX KOOPIUHAT.

18.  EBKIMAOBO BEKTOPHOE U €BKIUAOBO ahPUHHOE MPOCTPAHCTBA.

19. IIpssmMoyrosbHasi cuCTEMa KOOPJIUHAT HA INIOCKOCTH.

20. Omnepanusi TOBOPOTa BEKTOpa Ha YroJ a U €€ CBOICTBA.

21. Ilnowmans TpeyroJbHUKA.

22. Ilpsmas nunus Ha aduHHON TUIOCKOCTH. Hampapisomuii BeKTOp
IIPSAMOM.

23. Pasnuunble BUABI YPAaBHEHUM IPSIMOM Ha IIOCKOCTH.

24. OOmiee ypaBHeHUE NOpsIMON. YcCIIOBHE TMapaieIbHOCTH BEKTOpa H
IIPSIMOM.

25. B3zanMHOE pacnoJIoKEHHE JIBYX TOYEK OTHOCHTEIBHO MPSMOM.

26. B3zanMHOE pacnoJIOKEHHUE JIBYX MPSAMBIX.

27.  Ily4ku npsMBbIX.

28. IlpsiMas Ha €BKJIMJAOBOU IUIOCKOCTH.

29. HopmanbHbIil BEKTOP MPSAMOI.

30. VYpaBHeHHs NPSMOM B IPSIMOYTOJIBHOM CUCTEME KOOPAUHAT.

31. HopwmanbsHOE ypaBHEHUE MIPAMOM.

32. PaccTtosHME OT TOYKH 10 IPSAMOM.

33.  VYroa Mexay npsiMbIMHU.

34. KpuBbie BTOPOro NoOpsiKa, 3aJaHHbIE KAHOHUYECKUMH YPABHEHUSIMH.

35.  OKpyXHOCTb, 3JUIHIIC, TUnIepOoa, napadosna. GokaibHbIE PAINYCHI.

36. Ilapamerpuueckue ypaBHEHHUS.

37. OKCIEHTPUCHUTET.

38.  JIMpeKTpHUChI U UX CBOMCTBA.

39. IlogoOue KpUBBIX C OAMHAKOBBIM IKCIIEHTPUCUTETOM.

40. IlepeceueHnne KpUBOW U MPSAMOM.

41. JImameTtp, CONPSIKEHHBINA XOpJaM JaHHOTO HAPaBJICHUS.

42. ConpspKeHHbIE HAIPaBJICHUS.

43. T'nmaBHbIE HaNpaBJICHHUS.

44. KacarenbHbI€.

45. TlonsipHble ypaBHEHUSI KPUBBIX.

46. IlpeoOpazoBaHMs CUCTEM KOOPIUHAT.

47. Penep u u appuHHas cuctema KoopauHaT B ahPUHHOM MPOCTPAHCTBE.

48. IlpeobpazoBanue ahGUHHOIN CUCTEMBI KOOPAUHAT.

49. Opuenranus ahpuHHOTO MPOCTPAHCTBA.

50.  OpTOHOPMHPOBAHHBIN perep U NPSIMOYTOJbHAs CHCTEMa KOOPAHMHAT B
eBKJINI0BOM adh(HUHHOM MTPOCTPAHCTBE.

51. TIpeobOpa3oBaHue MpSIMOYTOIBHBIX CUCTEM KOOPIUHAT.

52. BekTopHO€ NpOW3BEICHHE U €r0 CBOKCTRBA.

53. Ilmomanb TpEyroibHUKA B TPOCTPAHCTBE.



54. @®opmynsl A7 BHIYMCICHUS BEKTOPHOTrO mpou3BeAeHus B ahPuHHON U
NPSIMOYTOJILHOM CUCTEMaX KOOPAMHAT.

55.  CwmemaHHOE IPOU3BEIECHUE BEKTOPOB U €T0 CBOMCTBA.

56.  ®opmynbl sl BBIYUCICHUS] CMEIIAHHOTO TIPOU3BeAeHUs B apUHHON U
MPSIMOYTOJILHOM CUCTEMaX KOOPAUHAT.

57. Ilpsamas JIMHUS U ITIOCKOCTh B IPOCTPAHCTBE.

58.  CrnocoOsI 3a71aHus TOJIMIPOCTPAHCTBA B BEKTOPHOM MTPOCTPAHCTBE.

59. IInockocth B TpexmMepHOM apPUHHOM MPOCTPAHCTBE.

60. VYcnoBue napamienbHOCTH BEKTOPA U IIOCKOCTH.

61. PaznuuHble BUIIbI YPaBHEHUN IIJIOCKOCTH.

62. IIpsmas B TpexmepHOM aPUHHOM MPOCTPAHCTBE.

63. PaznuuHble BUJIbI YPaBHEHUN IPSMOM.

64. BzanMmHOE pacnoyiOKEHHUE JIBYX TOYEK OTHOCHTENBHO MIOCKOCTH.

65. B3zanMHOE pacnoioKEHHE JIBYX INIOCKOCTEN.

66. Ilydok mIoCKoCTEH.

67. B3zanMHOE pacnoJIO)KEHHUE JIBYX NPSAMBIX.

68. BzanMmHOE pacnoyioKeHHUE NPSAMON U IUIOCKOCTH.

69. VYpaBHEHHMS IUNIOCKOCTH B IPSIMOYIOJIBHOM CUCTEME KOOPAUHAT.

70. HopmanbHO€ ypaBHEHHE MIOCKOCTH.

71.  PaccTositHue OT TOUKU A0 ILUIOCKOCTH.

72. Ilpsamas B TpexmMepHOM €BKINA0BOM ad(PUHHOM MPOCTPAHCTRBE.

73.  HopmanpHO€ ypaBHEHHE MPSAMOM.

74.  PaccTostHuEe OT TOYKH A0 MPSAMOM.

75. PaccrostHue MeXay ABYMs CKPEIIMBAIOIIUMHUCS MPSIMBIMHU.

76.  OOwui NepneHANKYJISIP ABYX CKPEIIMBAIOIIMNXCS MPSIMBbIX.

77. IloBepXHOCTM BTOPOrO MOpsAJKAa B  TPEXMEPHOM  E€BKJIUIOBOM
IIPOCTPAHCTBE, 33/JaHHbIE KAHOHUYECKUMHU YPaBHEHUSIMU.

78. IlpsmonuHeiHbIe 00pa3yroNIMe OJHOIOJIOCTHOTO THUIlepOoonIa |
rUNepO0IMUECKOro mapadoonaa.

79. AcumMnToTHYecKHEe KOHYCHI THUIIEPOOIOUIOB.

80. T'umepmoBepxHOCTH BTOPOTO MOpsiaKa B ap(hUHHOM IIPOCTPAHCTRBE.

81. KBagpatuunsbie dbopmsl, aCCOLIMMPOBAHHBIE C  YpaBHEHHEM
TUIEPIIOBEPXHOCTH.

82. AdduHHBIE WHBApUAHTHl YpPAaBHEHUS THUIEPIOBEPXHOCTH BTOPOIO
MOPSAAKA.

83. llepeceuyeHune runepnoBEpXHOCTH C IPSIMOM.

84. AcCMMNOTOTHYECKHE HANPABICHUS.

85. Ilentp.

86. VYpaBHeHHE THUIEPIIOBEPXHOCTH BTOPOrO TMOPSIKA OTHOCHUTEIBHO
penepa, Hayajao KOTOPOro HaXOJUTCA B LIEHTPE THIIEPIIOBEPXHOCTH.

87. JlmameTrpanabHble THIEPIUIOCKOCTH.

88.  CompshKEeHHOCTh  HAINpPAaBICHUN  OTHOCUTEIBHO TUIEPIOBEPXHOCTU
BTOPOTO MOPSIIKA.

89. KacarenbHasi runepiocKoCTb.



90. VYpaBHeHHs KacaTelbHBIX IUIOCKOCTEM C MOBEPXHOCTSM BTOPOIO
NOpsJIKa, 3aJaHHBIM KAHOHUYECKUMH YPaBHECHUSIMU.

91. Knaccudukanus KpuBbIX BTOPOro MopsAaka Ha apUHHON U eBKINIOBON
IJIOCKOCTSIX.

92. Knaccudukanuss NOBEPXHOCTEM BTOPOro mnopsiika B ap(UHHOM U
€BKJINJIOBOM TPEXMEPHBIX IPOCTPAHCTBAX.

93. IIpoeKTHUBHOE MPOCTPAHCTBO.

94. TlpoexTHUBHBIN penep.

95. IlpsAmble, TUJIOCKOCTH WU  TUIEPHOBEPXHOCTH  MPOEKTUBHOIO
IPOCTPAHCTBA.

96. I'pymma MpoeKTUBHBIX MPEOOPa3OBAHMIA.

97.  OnxHOPOIHBIE KOOPAUHATHI.

98. [IlpoextuBHas Kiaccu(ukKanus KpHUBBIX M IOBEPXHOCTEH BTOPOrO
HOpsIZIKA.

TunoBble NpakTUYecKne 3a1aHusl
1. Haiitn ypaBHeHHEe mapaboiibl, CHMMETPUYHOM OTHOCHUTENBbHO ocHu Ok,
npoxozsiei yepes Touku (0; 0) u (1; -3).
2. Haiinure o6beM TeTpasapa, BEPIIMHBI KOTOPOTO HAXOJATCS B TOUKaX

A(51;-4),B(1;2;-1),C(3;3;-4),D(2;2;2).

3. Haitgure miomans napamienorpamMma, IOCTPOEHHOTO Ha BEKTOPAaX d H

b, ecnn a=p-—2q, 13:2;—9—21, ‘f)‘:l, ‘51‘23, YIrOJI MEXJy BEKTOpaMU p U (
paBen =
h

4. CocraBbTe ypaBHeHUE mapaboisbl, eciau AaHbl ee ¢okyc F (7; 2) u
nupektpuca x — 5=0.

5. Hanbl BepuinHbl Tpeyroiabuuka A(—1; 5), B(-2; 0), C(3; —1). Onpenenutsb
€ro BHYTPEHHMH yrou npu BepinHe B. Halitn ypaBHeHHe BbICOTHI AK.

6.  Jaubl Bektopbl a=4i—2j+3k, b=3i—-2j—k u ¢ =i +2j—k. Yemy
PABHO BBIP@KCHHE d Xb +a X T ?

7. Haitgure mmomane mnapaiuiesniorpaMma, IOCTPOCHHOIO HAa BEKTOPAX
OA=4i+2j-3k ta OB=2i -3j+k.

8. CocraBbTe ypaBHEHHME JIMHUH, ISl KOKIOHW TOYKM KOTOPOM OTHOIIECHHE
paccrostauid 10 Touku A (—8; 0) 1o npsmMoil x =—2 paBHO uuciy & = 2. [lomyyeHHoe

YPaBHEHHE NIPUBECTH K KAHOHUYECKOMY BUY Y IIOCTPOUTH KPUBYIO.



9. HalitTu kaHOHWYECKOe ypaBHEHHE THIepOOsbl, 3HAs, YTO BEIIECTBECHHAS
TIOTYOCh a =2, @ IKCIIEHTPHUCHTET ¢ =415

10. CocraBbTe ypaBHEHHS MPSIMBIX, MPOXOIAIIUX YEpe3 BEPIIUHBI
TpeyronbHuka A (5; —4), B(—1;3), C (-3; —2) mnapamieabHO TPOTHUBOIOJIOXKHBIM
CTOPOHAM.

11.  Yepe3 touku M 1(—1, 2) u M 2(2, 3) npoBezicHa Tipsimasi. Onpenenure
TOYKH [IEPECECUEHUS] ATOM MIPSMOM C OCSIMA KOOPIUHAT.

c==

12.  DKCUEHTPUCUTET TUNepOOIbI 2 | LleHTp ee NEKUT B Hayajle KOOPIMHAT,
OJIHA W3 JIMPEKTPUC JaHA ypaBHEHHWEM X +8=0_ Bpruucmre paccrositHie OT TO4ku M
runiepbosibl ¢ abcrwiccor, paBHoM 10, 70 (oKyca, COOTBETCTBYIOIIETO 3adaHHOMN
JTUPEKTPUCE.

13.  CocraBbTe YypaBHEHHE IUIOCKOCTH, MPOXOASIIIEN Yepe3 MPsAMYIO

x=1_ y+2 z-2
2 -3

MEPIEHIUKYJISIPHO K INIOCKOCTH 3x+2y —z—5=0.

14. HanWtn Touky (@ CHMMETPUYHYKO TOuke P (—5, 13) OTHOCHUTEIILHO
npsiMor 2x—3y—3=0.

15. CocraBbTe ypaBHEHHE OKPYKHOCTH, MPOXOIAIICH Yepe3 TOUYKH
M, (-1,2),M,(-2,-2), M,(5,5).
IIpuMepHbIe 3a1aHNs 1JISI KOHTPOJbHBIX PadoT:

JJIeMeHTbI BEKTOPHOH aJIre0pbl.
1. Haunwl Bektopsl a (x, 1, —1) u b (1,0,1) B oproHOopMupoBanHoM Oazuce. [lpu

KaKUX 3HAUYEHMSX X CIIPABEIINBO PaBeHCTBO (G +3b) =(d —2b)*?

2. ABCDABC,D;, — napamnenenunen, M , N — TOUKM TiepecedeHus TUArOHAICH
rpaneit BAA B u DAA D, cootrBerctBerHo. K nenutr pedpo CC; B OTHOILICHUH
1:2. Haiitu oTHOIIeHHE 00BEMa JAHHOTO Mapajiefienuneaa K 00bemy TeTpalipa,
AMNK.

IIpsiMble HA MJIOCKOCTH, INIOCKOCTH M NPSIMbIE B IPOCTPAHCTBE
1. Haiinute Touky, cuMMeTpuuHyt0 Touke R(2,- 5,7 ) OTHOCHUTEIBHO NPSIMOH,
npoxojsien uepes Touku A(S, 4, 6) u B(-2, -17, -8)
2. Ha npamoit x +2y +z -1=0, 3x- y+4 z - 29= 0 HaiiguTe TOYKY, OJMHAKOBO
yIaJEeHHYIO OT JIByX JaHHbIX Touek A(3, 11, 4) u B(-5, -13, -2)
3. CocraBbTe ypaBHEHHUs MpPsAMOH, poxoasien yepe3 Touky K(2, 1, -1), koropas
NEPNEHINKYJIAPHA NPAMBIM X- y-3=0, x-2y+ z=0 u x=1+ t, y=-247t, z=1-t.

HccnenoBanune KpuBoii BTOPOro MOPSAAKAa HA IVIOCKOCTH IO ee 001emMy
YPABHEHMUIO.
2
1. He npuBois K KAHOHMYECKOMY BUJly YpaBHEHHE JIMHUM 2-TO Topsiaka 4x° -



12xy+9y” - 36x+54y+100=0, onpenenute ee BUL.
2.0mpeennTe, CyIUIeCTBYeT M OO AuaMeTp Yy JHHHH X° -Xy-2y° -X-y=0 u
X°+2Xy+y’-x+y=0. Hanmmmmre ypaBHeHHe HX OOLIEro AUAMETPa, €CIH OH
cymectByeT. Eciiu He cyiecTByeT, OOBbSCHUTD, TOUYEMY.

IloBepxHOCTH BTOPOI0 MOPS/IKA B MIPOCTPAHCTBE
1. CocTaBbTe YpaBHEHHE KPYroBOro KOHYCa, BEpIIMHA KOTOPOTO HAXOAMUTCS B
touke A(1,2,3), HampaBJISIOUIUNA BEKTOP OCHM MMeEeT KoopauHatbi{2,2,-1}, a yron
MeX1y 00pa3yomrMy KOHYCa U OChbIO paBeH 11/6
2. HailTu  ypaBHEHHE  NpPSAMOJMHEWHBIX  OOpa3yloUMX  OJHOMOJOCTHOIO
runepGonona X-+9y” - z2=9, npoxoamux depes Touxy A(3, 1/3, - 1).

IIpeoOpa3oBaHus TOYEK IIOCKOCTH

1. Jloka3atb, 4to GopMyNbl X/=-X+6, y/=-y B MpSMOYrOJbHOW JEKapTOBOU
CUCTEME KOOPJMHAT SIBISIOTCS (dopMmynamMu JBKeHUs. ONpenenuTh €ro THII,
HAWTU OMpENENSAIONME €ro dJEMEHThI, HamKhcaTh YPAaBHEHHUsS HHBAPUAHTHBIX
PSIMBIX.

2. Tloctpouth mpooOpa3 MPOU3BOJIBLHON MPSIMOIM TMPHU POJICTBE, KOTOPOE 3a/1aHO
napod TMEpHeHJAMKYJISAPHBIX WHBAPUAHTHBIX TMPSMBIX P W q W Tapou
COOTBETCTBYIOIIMX MPSMBIX M U m/ .

IIpoexTHBHAsI reoMeTpuUs
1. T'omosorus 3agaHa ocbio dX , IEHTPOM S U Mapoi COOTBETCTBYIOIIMX TOYEK A U
A/. TlocTpouTs Ipo0Opa3 TaHHON TIPSIMO P.
2. JlaHbI TPU TOYKM OBAJIBHOM JIMHHUM y U KacaTeJbHbIE K Y B IBYX U3 HUX. Uepes
TPETHIO TOYKY INpOBeAcHa Ipsamas. [IocTpouts TOUKy nepecedueHuss 3ToM MPsSMOM C
y € momo1bio Teopemsl Ilackans.

2.2.01eHOYHBIE CPEACTBA 1JIf POMEKYTOYHOI aTTeCTAIMU
Teoperuyeckue BONpoCHI I NPOBeJAeHHUS 3a4eTa, IK3aMeHa

. 'eomerpuueckue npeoOpazoBaHus.

2. Adbdunnbie mnpeoOpazoBanus B koopauHatax. Kommoszunus adPuHHBIX
npeoOpa3zoBaHU.

3. Lenrtpo-apdunnbie mnpeoOpazoBaHuss W mnepeHochl. ['pynna adpuHHBIX
npeodpazoBanuii. AdduHHbBIE MpeoOpa3oBaHus IEPBOrO0 U BTOPOTO poa.

4. HenonBwxHbIE TOYKM W WHBApUAHTHBIE HarpaBieHus. [IpeoOpazoBanus

poJcTBA.

. 'omotertus. [IpeobpazoBanue m-poacTBa.

6. Coxpanenue tmiomanaeii u o0beMoB mnpu adPuUHHBIX MNpeoOpa3OBAHUSIX.
Addunnbie nonarus u appuHHBIE CBOWCTBA PUTYD.

7. OmnpeneneHue U CBOMCTBA M30METPUYECKUX TMpeoOpa3oBaHuii. J|BrkeHUs B
KOOpAMHAaTax. [ pyIa 1BMKEeHUH.

8. Knaccudukauus aBuwxeHuidl 1miaockocT (miockas Tteopema  lans).
Paznoxenue ABMKEHUS TUIOCKOCTH B KOMITO3UIIMIO CUMMETPUH.

9. IlenTp KOMIO3ULIMU ABYX MOBOPOTOB IIOCKOCTH. [TOBOpOT mpocTpaHCTBa.
Yrael Ditnepa.

[E—
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10. BunrtoBbie nBrkeHus. CKOMB3SIIasi CAMMETPUS. 3€pKaJIbHAasi CHMMETPHSL.

11. Knaccudukanust IBHKEHHMA MpoCcTpaHCTBA (IPOCTPAHCTBEHHAs Teopema
[ans).

12. JIlupekropraibHble CBOMCTBA KPUBBIX BTOPOIO MOPSIKA.

13. Ilapa6ona. KaHoHM4eckoe ypaBHEHHUE MapaboJIbl.

14. Onnunc. Kanonnueckoe ypaBHeHue. [TapameTpsi.

15. l'unep6ona. KanoHnueckoe ypaBHEHUE TUIIEPOOJIBI U €€ MapaMeTpBhl.

16. ®okanpHbIE CBOMCTBA IUIUIICA U TUIIEPOOIIHI.

17. KacarenpHast kK KpUBOM BTOPOIrO IMOPSAKA B 3aJaHHOM TOYKE. Y paBHEHUS
KacaTeJbHBIX K 3JUTUICY, TUIEPOO0ITH, TapaOoIThL.

18. OnTuueckoe CBOWCTBO MapaloJbl, JIUIMICA M THUIEPOOJBl. Y paBHEHHS
AILTUIICOB, Tapa0oJl ¥ TUNepO0II, KOTOPbIE OTHECEHBI K BEPIIIHHE.

19. llonspasie koopauHaThl. POKAJIBHBIM HapaMmeTp 3JUIMIICA, TUIEPOOBI U
napaboibl. YpaBHEHUE OJIUIUIICA, TUMEPOOSBI M Mapaboibl B TMOJSPHBIX
KOOpAMHATaX.

20. LHunuuaapudeckrue MOBEPXHOCTH BTOPOTO MOPSIKA.

21. KoHnueckue noBepXHOCTH BTOPOTO MOPSJIKA.

22. IToBepXHOCTH BpalICHUSI.

23. OgHOMOJIOCTHBIN U ABYIOJIOCTHBINA TUIIEPOOJIONT.

24. [Tapabonouna BpaleHus.

25. CummeTrpudeckre OUTMHEHbIE PYHKIIMOHAIIBI.

26. KBagparuunble (QyHKUHOHAABI W KBaJApaTUYHbBIE (POPMBI. Teopema
Jlarpanxa.

27.3akoH HMHEpUUU JIeWCTBUTENIbHBIX KBaApaTU4HbIX (opm. [lonoxurensHo
onpenenieHHbie popMbl. Kputepuii MoaoKUTENHHON ONpe1eIeHHOCTH.

28. YpaBHeHHs KBaJApUKU. B3anMHOE pacnonoKeHue KBaAPUKA U MPSIMOM.

29. AcumnroTudeckue HanpasiaeHus. L{leHTp cuMMeTpuu.

30. uameTpasibHble IUIOCKOCTH W CONpPSDKEHHBbIE HampaslieHus. [lnockoctu
CUMMETPHUHU U TTIaBHbIC HAPABJICHUSI.

31. KacarenbHass IUIOCKOCTh. B3anMHOE pacnoyio)keHHe KBaApUKU W M-
10ckocTH. COOCTBEHHBIE BEKTOPbI CHMMETPHUUECKOIO OllepaTopa.

32. IlpuBenenue k 1eHTpy. [IpuBeaeHne K ramaBHbIM HAIPABICHUSM.

33. [IpuBenenne K B3aMMHO COMNPSDKEHHBIM HarpaBieHusM. Kiaccudukarms
IEHTPAJbHBIX KBAJIPUK.

34. KoHyChl. DIIUncouabl ¥ TUIEpOoIonabl. ACUMITOTUYECKUN KOHYC.

35. Ilnockue  oOpasyrwmue  runepOonouyioB.  Ilmockue — obpaszyromiue
MaKCUMaJIbHON Pa3MEPHOCTH.

36. Ilapabonouasl. Ilnockue oOpa3zyroiiue TUNEPOOTUYECKUX MapadOIOUIOB.
BripoxaeHublie kBaapuku. O030p TUIIOB KBAJIPHUK.

37. Apdunnbie mpeodbpa3oBaHUs U IBIKECHUS KBAIPHK.

38. ApdunaHOC npeodpa3oBaHue KaK MIPOU3BEACHUC adduHHOTO
npeoOpa3oBaHusl C CAMMETPUUYECKUM ONEPATOPOM U JIBUKEHUSI.

39. Apdunnbie mpeobpazoBaHusl, IEPEBOIAIINE KBAAPUKY B CEO5I.

40. Dnnuntuyeckue moBopoThl. ['unepbonnyeckue noBopoTsl. [lapabomuueckue
OBOPOTBHI.



41. JIBr>keHHs] KBaJpUK M METPUYECKHE WHBAPHUAHTHl YPAaBHEHHI KBaJpUK.
WNuBapuaHThl npu BpaleHusX. IHBapuaHThl NpU nepeHocax. HBapuaHTHI
IIPU IIPOU3BOJIbHBIX JIBUKEHHUSX.

42. UccnenoBaHue  ypaBHEHHM  KBAAPUK MpPH  MOMOIIM  METPUYECKUX
VHBapUaHTOB.

43. lleHTpanbHOE MPOEKTUPOBAHKE. [[pOEKTUBHOE MPOCTPAHCTBO.

44. TlpoekTuBHBIE KOOPAUHATHI ToueK. OAHOPOIHBIE KOOPAUHATHI B adPuHHOM
IPOCTPAHCTBE.

45. Ilpsamble B MpPOEKTUBHOMY IpocTpaHcTBe. Ilnmockoctu. YpaBHeHue
IJIOCKOCTH IO N-TOYKaM.

46. JIBoliHOE OTHOIIIEHUE YETHIPEX TOUYEK.

47. Konduryparmmonusie Teopembl. Kondurypanuu. Teopema Jlezapra.

48. Teopema Ilanna-ITackans.

49. ITpunuun nBoiicTBeHHOCTU. /|BolicTBeHHas TeopeMa [lanmna.

50. Teopema O TIOJIHOM 4YETBIPEXCTOPOHHMKE. TeopemMa 0O  IOJHOM
YEeTBIPEXYTOJIbHUKE. /[BOMHOE OTHOIIEHHE JIBYX TOYEK U JBYX IJIOCKOCTEM.

51. Konnuneanuu. ['pyrnimna koimmHeanuil. 3ajaHue KOJUIMHEAUH.

52. IIpoektuBHbIEe TpeoOpa3zoBanust npsimoi. KomnuHeapHoe oroOpakeHue n-
IpOCTpaHCTB. HenoaBM>KHBIE TOUKU KOJUTMHEALNH.

53. Koppemsmuu. 'omonoruu. AdpuHHbIE TOMOJIOTHH.

54. IlepcnieKTUBHOE OTOOPaXKEHUE IIIOCKOCTEH.

55. HeBbIpokieHHBIE M-TOMOJIOTUH. HBOJTIOLIMOHHBIE KOJJTMHEALIUH.

56. YpaBHeHHE KBaJpUKHM B TNPOEKTHMBHOM MpOCTpaHCTBe. Bzanmuoe
PACIIOJIOKEHUE KBAIPUKU U PSMOM.

57. KacatenbHass miockocTh. llonmspHas mniockocts u  mnontoc. llomsipHoe
npeobpazoBaHue. [[BOMCTBEHHOCTb KBAJIPUK.

58. YnpollieHne ypaBHEHUN KBaJpHK.

59. IIpoexTrBHBIE CBOICTBA TUHUI BTOpOro nopsaka. [lonspa u nomroc.

60. Teopewmsl [Tackans u bpuanmona. Teopema IlITeitnepa.



