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Conep:xanue

1. TlepeyeHb MIaHUPYEMbBIX PE3yJAbTATOB OOydYeHHsS 10 JUCUUILIMHE (MOMYIIO), COOTHECEHHBIX C ILIAHUPYEMbIMH
pesynpratamu ocBoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O0BpeM OUCIMIUIMHBI (MOIYJII) B 3a4ETHBIX CIMHUIAX C YKa3aHUEM KOJIMYIECTBA YacOB, BBIJECICHHBIX HA KOHTAKTHYIO
paboTy o0yuaromuxcs ¢ mpernojapareneM (1o BuaaM yueOHBIX 3aHATHI) 1 Ha CAMOCTOSTENILHYIO Pa00Ty 00yUaromixcst

4. ConeprkaHue AUCIUILINHEI (MOIYNA), CTPYKTYPHPOBAHHOE TI0 TeMaM (pa3zesiaM) ¢ YKa3aHHeM OTBEJICHHOTO Ha HHX
KOJIMYECTBA aKaJIeMUYECKUX YacOB M BUJOB YUeOHBIX 3aHATHH

4.1. CTpyKTypa U TeMaTHYECKHH IJIaH KOHTAKTHOM W CaMOCTOSTENBEHON paboThl 110 JUCHUILIHHE (MO/YIIIO)

4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIIS)

5. TlepeueHp y4eOHO-METOAMYECKOTO OOECIEUEHHs JJIsi CaMOCTOATENBHOM paboThl 00ydarouiuxcs IO JUCLUIIHMHE
(Momym0)

6. ®OHJI OLICHOYHBIX CPEJICTB MO TUCIUIUIUHE (MOIYJIIO)

7. IlepedeHs uTepaTyphl, HEOOXOTUMOH TSI OCBOSHHS JUCIUTUINHBI (MOIYIIS)

8. Ilepeuenp pecypcoB HH(POPMAIMOHHO-TEICKOMMYHUKAIIMOHHONW ceTH "HHTepHeT", HEOOXOIMMBIX AJISI OCBOCHHSA
JUCLUIUINHBI (MOAYJIA)

9. Meronndeckne ykazaHUs sl 00yJaIOMIUXCS IT0 OCBOSHHIO TUCTIATUINHBI (MOIYJIIS)

10. Tlepeyens MHOOPMANMOHHBIX TEXHOJIOTHH, UCMOJB3YEMbIX MPHU OCYIIECTBICHHH 00OPa30BaTENbHOIO Mpoliecca Mo
JUCUUIUIAHE (MOMAYII0), BKJIIOYAs MEPeUeHb MPOTrPaMMHOTO O0eCHeuYeHUss U MH(POPMAIMOHHBIX CIPABOYHBIX CHUCTEM (IIpU
HEO0OXOIUMOCTH)

11. OnucaHue MaTepUaTbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI IJIsI OCYIIECTBICHHS 00pa30BaTEIBHOTO TpoIlecca o
JTUCIUTIIAHE (MOYJIIO)

12. CpenctBa afanTaivy MperoJaBaHus TUCIUAIUIMHBL (MOIYJIS) K MOTPEOHOCTAM O0YYarOIIMXCSI HHBAIKMIOB M JIHII C
OTpaHUYECHHBIMH BO3MOXHOCTSIMU 3/I0OPOBBS

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB
14. Ipunoxenue No2. [lepeyeHs nmurepaTypbl, HEOOXOIUMOM AJIsl OCBOCHUS JUCIUILIIMHBI (MOYJIs)

15. Tlpumoxxernme Ne3. IlepedeHp WHPOPMAIMOHHBIX TEXHOJOTHH, HCIIONB3YEMBIX UIS OCBOCHHS TUCIUTUIAHBI
(MomyJIsT), BKIIFOUasl IIepeueHb MPOrpaMMHOT0 00ecTIedeH s ¥ HH(POPMAIMOHHBIX CTIPABOYHBIX CHCTEM



[Iporpammy aucumruimHel pazpaborain(a)(u) noueHrt, K.H. (zoueHt) Koctun A.B.; nouent, k.H. (nouenr) Kocruna H.H.
(Kadenpa mateMaTuKy ¥ NPUKIaJHOW HHPOPMATHKH).

1. [lepeyenb MIaHNPYEMBIX Pe3yJabTATOB 00y4YeHUSs M0 TUCHHUILINHE (MOIYJII0), COOTHECEHHBIX € IUIAHUPYEMBIMH
pe3yiabtatamu ocBoenuss OIIOII BO

OO6y4aronuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOJDKEH 001a1aTh CIEeAYIOMMMA KOMIIETCHIIUAMHU:

HIngp Pacuiugposka
KOMIIETeHIIUH npuodperaeMoii KOMIeTeHINH
YK-2 CrniocoOeH omnpesieNsaTh Kpyr 3a/1a4 B paMKaxX MOCTABJIEHHOH Lein M BBHIOMPATh ONTHUMAJbHBIE CIIOCOOBI UX

[PCHICHUA, UCXOO U3 ﬂeﬁCTByIOHlHX MPaBOBbIX HOPM, UMCIOIINXCA PECYPCOB U OI‘paHI/I‘leHI/Iﬁ

VK-2.1 3HATH Tpe6OBaHI/Iﬂ K OIIpCACJICHUIO 3a/1a4 B paMKax MOCTaBJICHHOM Ja(SAIN% 06a30BbIE CITOCOOBI peuicHus 3aga4q
C YUCTOM ,HeﬁCTByIOIIIPIX IMMPpaBOBLIX HOPM, UMCIOIIUXCA PECYPCOB U OFpaHI/I‘IeHI/Iﬁ

YK-2.2 'YMeTh orpenensTe OCHOBHBIC U CIIEII(HYIECcKIe 3ajadi B paMKax IIOCTaBIICHHOM e, BRIOUPATh CIIOCOOBI
X PELICHHS, HCXOMS U3 ISHCTBYIOIINX IIPAaBOBBIX HOPM, HMEIOIUXCS PECYPCOB U OTpaHUYCHUH

YK-2.3 BrageTs HaBBIKAMH OIpENENICHHS Kpyra 3aJad B paMKax IOCTABICHHOH IeNH, BBIOOpa ONTHMATbHBIX
CIIOCO00B MX PEIICHHS, HCXO/s U3 AEHCTBYIONINX IIPABOBBIX HOPM, UMEIOIINXCS PECYPCOB M OTPaHHICHUI

OIIK-8 Crnoco0eH OCYIIECTBIIATh eAarorniecKylo IesITeNbHOCTh HAa OCHOBE CIICIHAIBHBIX HAYUHBIX 3HAHUH

OIIK-8.2  [YMeTh OCYIIECTBIATH ME1arOrMUeCKyI0 JIeSITebHOCTh Ha OCHOBE CIEIMANIbHBIX HayYHbBIX 3HAHHN

OIIK-8.3 BrameTs ciocCOOHOCTBIO OCYIIECTBIATH NEIAarOoTHIecKyI0 NesTeIbHOCTh Ha OCHOBE CIICIIHANIBHBIX HAYYIHBIX
SHAHWIA

OOy4arouuiicst, OCBOUBIINIT JUCIUIUIMHY (MOJYJIb):

JlomkeH 3HaTh:

TpeOOBaHUSI K ONPEAEICHUIO 337ad B paMKax IOCTaBJICHHOI Ienu; 0a30Bble CIIOCOOBI pelleHHUs 3a/jauy TeOMETPUH C
y4eTOM JIeHCTBYIOIIMUX CTaHAAPTOB.

JloJKeH ymMeTh:

OTIPENETISITh OCHOBHBIE M cIeNM(UYECKHE 3aadd B paMKax IIOCTaBJICHHOW IE€NH, BBIABISITE W aHAIN3UPOBATH
Ppas3JIMuHbIe CIIOCOObI PEeNIeH s 331a4 TeOMETPHH M apTYMEHTHPOBATh UX BBIOOD;

ocymecTBIAATh 3P(HEeKTHBHYIO MEIArornYecKyro JIesTEeIbHOCTh Ha OCHOBE CIELIHAJbHBIX HayYHBIX 3HAHUHI B oOnactu
TeOMETPHH.

JlomxeH BrazieThb:

HaBBIKAMHU OIIPEJICJICHUS] OCHOBHBIX U CHEeUU(PHUYECKUX 3a]ad B paMKax MOCTABJICHHOH II€M, BIOOpa PalMOHAIBHBIX
CHOCO00B pelIeHus 3aa4 reoMeTpuH;

CHOCOOHOCTBIO  OCYHIECTBIIATH P(PEKTUBHYIO IEAArOTHUECKYIO JIEATeIbHOCTh Ha OCHOBE CIHEIHAIbHBIX HayYHBIX
3HaHMH B 00JIACTH T€OMETPHH.

2. Mecro gucuumiunsl (MoayJs) B crpykrype OIIOII BO

Hannass gucumiuinHa (Momyib) BikiaoueHa B pasgen  "B1.0.07.03  Iuciumiwssl  (MOZynH)"  OCHOBHOM
npodeccroHanbHON oOpa3oBatenbHOl nporpammbl  44.03.05 "Ilemarormyeckoe oOpazoBanue (¢ JBYMST TNpOQUIIMH
IIOJITOTOBKH) (Marematuka u nHpopmaTuka)" u OTHOCUTCSI K 0053aTeIbHBIM JUCLUIUIMHAM.
OcBauBaetcs Ha 2, 3 kypcax B 3, 4, 5 ceMmecTpax.

3. O0beM aMCUMIVIMHBI (MOAYJISI) B 3a4eTHBIX eIMHHMIAX C YKa3aHUEM KOJMYeCTBA YacOB, BblIeJEHHBbIX HA
KOHTAKTHYI0 padoTy o0y4amuxcs ¢ npemnoaapareneM (110 BHAAM y4eOHBIX 3aHATHIT) H HA CAMOCTOSATEIbHYIO padoTy
o0yyarommxcst

OO6m1ast TPyAOEMKOCTh TUCIMIDIMHEL cocTaBisieT 11 3adeTHbIx(ple) eauHUI(bl) Ha 396 gaca(oB).

KonrakrtHast padora - 198 uaca(oB), B Tom uucie yekuuu - 90 uvaca(oB), npakrtuueckue 3aHsatus - 108 uaca(oB),
nabopaTopHbie paboTh - 0 Yaca(oB), KOHTPOJIb CAMOCTOSATENFHON paboTHI - 0 yaca(oB).

CamocrositenbHas paboTta - 126 gaca(oB).
KonTtpons (3auét / ax3amen) - 72 gaca(oB).

®dopma NpOMEXyTOYHOTO KOHTPOJISI AUCUMIUIMHBL: 3a4eT B 3 CeMecCTpe; 3K3aMeH B 4 ceMecTpe; 9K3aMeH B 5 CeMecTpe,
KOHTpOJIbHAsl paboTa B 3 ceMecTpe, KOHTpOJIbHas padoTa B 4 ceMecTpe, KOHTPOJIbHast paboTa B 5 cemectpe.



4. Copep:xaHue TMCHUIJIMHBI (MO1YJ15), CTPYKTYPHPOBAHHOE IO TeMaM (pa3jejaM) ¢ yKa3aHHeM OTBEICHHOT0 HA
HHX KOJIMYeCTBA aKaIeMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHIA

4.1 CTpyKTypa M TeMaTH4YeCKHi IJIAH KOHTAKTHON M CAMOCTOAITEIbHOH padoThI 10 JUCHHILIAHE (MOLYJII0)
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1. |Tema 1. Bexropsl. Onepariuu Hal BEKTOpaMH. 8 10 0 10
2 Tema 2. Mero koopauHat. [IpsiMble Ha IIIOCKOCTH U B 3 8 10 0 9
[POCTPAHCTBE.
3 Tema 3. YpuaBHeHm MJIOCKOCTH. 3a/1a4u Ha COUYETaHUE MPSAMBIX U 3 8 10 0 9
[I0CKOCTEH
4. |Tema 4. Kpussie BTOpOro nopsiaka. Konmueckue ceueHus. 3 8 8 0 8
5. |Tema 5. O0miast Teopust TMHUN BTOPOTO MOPSAKA 4 8 8 0 4
6. Tewma 6. ['eomeTpuueckue npeoOpa3zoBaHus MIOCKOCTH U 4 12 10 0 10
POCTPaHCTBA
7. |Tema 7. IloBepXHOCTH B €BKIIHI0BOM IPOCTPAHCTBE 4 8 14 0 10
8. |Tema 8. DneMeHTHI MPOCSKTUBHOW T€OMETPHUU 4 6 8 0 12
9. |Tema 9. DneMeHTHI TOIOJIOTUN 5 8 10 0 18
10. |Tema 10. TuddepenunanbHas reoMeTprst KPUBBIX 5 8 10 0 20
11. [Tema 11. IuddepennmanpHas reoMeTpHs TOBEPXHOCTEH 5 8 10 0 16
Mtoro: 396 4. (3 HUX 72 4. KOHTPOJIb) 90 108 0 126

4.2 CoaepxkaHue JUCUMIIMHBI (MO1YJIs1)

Tema 1. Bexktopsl. Onepanuu HaJ BEeKTOPaMH.

Bexropsl. JIunelinble onepanuu Haja BekTopaMmu. JIMHeiiHas 3aBUCUMOCTh BEKTOPOB. baszuc U pasMepHOCTh BEKTOPHOIO
mpocTtpancTBa. OpToHOpMHUpPOBaHHbIE Oa3ucel. KoopauHaTel BEKTOpa OTHOCHTENBHO IaHHOTO 0a3nca W M3 CBOWCTBA.
BekTopHble noAnpocTpaHcTBa.

ITpoekiy BEKTOPOB HA MJIOCKOCTh U MPAMYIO Kak JHHEHHBIE 0ToOpaxeHus. OpTOoroHanbHas MPOEKINI BEKTOpa Ha OCh
u ee cBoiicTBa. CKaJsipHOE NMPOU3BECHNUE U €ro cBOiCTBAa. DOPMYIbI Ui BEIYUCIECHUS CKAIIPHOTO MTPOU3BEACHUS BEKTOPOB,
MOJyJIsl BEKTOPA, YIila MEXJIy BEKTOPaMH, PACCTOSHHUS MEX]y TOYKaMH B MPSIMOYTOJBHOM JeKapTOBOIl cucTeMe KOOpIMHAT.
BekropHoe mnpou3BejieHHE BEKTOPOB: OIpeAeieHUe, (OpMYJbl Ul BBIYHMCICHHS, CBOMCTBA M mpuioxeHHs. CmenraHHoe
MIPOU3BEICHHE BEKTOPOB: ONpeesieHne, pOpMyIIbl Ui BEIYHCICHNS, CBONCTBA U MPHIOKEHHS.

Tema 2. Meroa koopauHart. IIpsiMble Ha IVIOCKOCTH U B MPOCTPaHCTBe.

MerTo1 KOOpPJMHAT HA MIOCKOCTH M B IIpocTpaHcTBe. A GHHHAS M IPSMOYTroJIbHAs IeKapTOBa CHCTEMbl KOOPAWHAT Ha
IUIOCKOCTHU M B IPOCTPAHCTBE; ONpPeJeNCHHE KOOPANHAT TOYKU. BerncieHne KoopaAuHAT BEKTOPa 0 KOOPAMHATAM €r0 Hadalia
U KOHLIA. Brranciaenne paccTossHUs MeXy JByMs ToukaMH. JleneHne oTpe3ka B JaHHOM OTHOIIEHUH. ['eoMeTprueckuil cMbICa
YpaBHEHHH M HEPABEHCTB C JAByMs INepeMeHHbIMH. [loisipHas cucTeMa KOOpAMHAT HA IJIOCKOCTH, LMJIUHIpPUYECKas U
ceprueckas CHCTEMBI KOOPAWHAT B IIpocTpaHcTBe. PopMyIibl MpeoOpa3oBaHust KOOPIMHAT.

Paznuunble criocoObl 3a1aHus PsIMOi Ha utockocTu. [Ipsmast B apuHHOI 1M IPSAMOYToJIBHOM JEeKapTOBOI cucTeMax
koopauHaT. PacnonoxeHue npsiMON OTHOCUTENIBHO KOOPAMHATHON cHcTeMBbl. B3auMHOe pacrmono)keHHe ABYX MNpsIMBIX Ha
miockocTu. I'eomeTpuueckuil cmbicn 3Haka MHorowieHa Ax+By+C. PaccrosiHue oT Touku 0 mpsAMOH. YTOJI MEXIy IByMs
IPSIMBIMH.

Tema 3. YpaBHeHMs IUIOCKOCTH. 3aJa4M HA coYeTaHUE MPAMBIX U MJIOCKOCTei

Pasnuuanble cocoOBI 3aaHUs TIOCKOCTH B IpocTpaHCTBe. [ImockocTe B apGUHHON M MPAMOYTOIBHON JEeKapTOBOU
cucTeMax KoopanHat. Pacmono)keHue IIOCKOCTH OTHOCHTEIBHO KOOPAMHATHON CHCTEMBI. B3amMmHOe pacroniokeHue IByX H
Tp€X TIOCKOCTeH. ['eomeTpudeckuii cMbIcn 3Haka MHorowieHa Ax+By+Cz+D. PaccrossHue OT TOYKH JIO TUIOCKOCTH. YTOJ
MEX]Ty IBYMS TUIOCKOCTSIMH. [1y9KH 1 CBSI3KH TIOCKOCTEH.

PaznuuHble crocoObl 3aaHMs MPSIMOW B NPOCTpAaHCTBE. B3anMHOE pacmosioKeHWE JIBYX NPSMBIX B IPOCTPAHCTBE.
B3auMHOe pacmonoxeHHe NpsSAMOM U IIOCKOCTH. PaccTosiHME OT TOYKM 10 HOpsIMOM. YTonl MexAy ABYMS IPSMBIMU.
PaccTosiHIEe MEXIY CKPEIIMBAIONIMHUCS TPSIMBIMH.

Tema 4. Kpussble BToporo nopsinka. Konnueckne ceuenns.



Konnueckue ceuennsi. OKpy>KHOCTb, JUTHUIIC, rUIiepOosia, napadona (onpenesneHus, BHIBOJ KaHOHMYECKUX ypaBHEHHH,
cBoiictBa). @okanbHble paguychl. [lapameTpudeckue ypaBHEHHUs JHHMH BTOPOro MOpsAKa. OKCLEHTPUCHUTET.
JupekropuanbHble CBOWCTBA JIMHUI BTOPOTO NOpsAIKAa. YpaBHEHUS OJUIMIca, runepOoibl W mapaboibl B MOJSPHBIX
KOOpAMHATAX.

Tema S. O6mast Teopusi JMHAN BTOPOTro NMOPsAKA

OOmmee ypaBHEHHE JHHUHM BTOpPOTO Mopsaka. IlepecedeHne JMHHM BTOPOTO HOPSAAKA C MPSAMOH. ACHMITOTHYECKHE
HanpasieHus. AcuMnToThl. LleHTp nuHNK BTOporo nopsaaka. KacaTenbHas K TMHUKM BTOPOTO mopsiaka. ONTHYecKne CBOHCTBA
yunnca, TUnepOoibl W mapabonbl. JlmamMeTpbl JMHUM BTOpPOro mopsaka. ConpspkEHHbIE HaNpaBICHUS, COIpPSIKEHHBIC
auametpsl. I maBHbIe quameTpsl. [IpuBeneHne o0mero ypaBHEHHS JIMHAN BTOPOTO TOPS/IKA K KAHOHUYECKOMY BHIY.

Tema 6. I'eomeTpuyeckne npeodpazoBaHus IVIOCKOCTH U MIPOCTPAHCTBA

I'pynna npeoOpazoBaHuii MHOXKECTBa, MOATPYIIIA rPynnbl npeodpazoBanuii. OnpeneneHue IBKeHHs. YacTHBIC BHIBI
nBkeHui. CBOMCTBA IBIKCHUN. AHAIMTHYCCKOE 3ajiaHne NBrkeHui. Knaccuukamus newkenuit. ['pynna aprwxeHuid u e
noarpymmsl.lTono6ust mnockoctu. ['omoterus. Pasnokenne mnomoOust B NpOM3BEAEHHE TOMOTETHH M JIBHOKCHMS.
Knaccupukanmus mnomoduii. ['pymma mnonobwit u e€ mnoarpymmsl. Ilogobwe ¢uryp. AdduaHbIe TpeoOpa3oBaHus.
[epcniextuBHO-apuHHBIE TpeoOpazoBanus. ['pynmna apGuHHBIX MpeoOpazoBaHuil IockocT U e€ noarpymmsl. Adduanaas
9KBHUBAJICHTHOCTH (puryp. DprmanreHckas nmporpamma O.Kreitna.

I'eomeTpuueckue mnpeoOpa3oBaHus TpocTpaHcTBa (0030pHO). JIBMkeHus, momobus, adduHHBIE nNpeodOpazoBaHUs
TPEXMEPHOT'O CBKJIMI0BA IIPOCTPAHCTRA.

Tema 7. IloBepxXHOCTH B €BKJIMI0BOM IPOCTPAHCTBE

IloBepxHOCTH BpalleHUs], LWIMHIPUUECKAE U KOHUYECKHE IIOBEPXHOCTH; UX NapaMETPUUYECKUE U HESABHBIC YPABHCHHUS.
[ToBepxHOCTH BTOPOTO MOPSIIKA B TPEXMEPHOM €BKJIMJOBOM IPOCTPAHCTBE (JLIMIICOU/IBI, THIIEPOOIONIBI, TapaboIou/Ibl), HX
KaHOHHYECKHE YPaBHEHUs U OCHOBHBIE cBOicTBa. [IpsiMonnHeliHbIe 00pa3yromnye IMOBEpXHOCTEH BTOPOTO MOPSIIKA.

TeMma 8. Jj1eMeHTHI IPOEKTHBHON reoMeTpHHU

AKCHOMBI TIPOEKTHBHOTO NpocTpaHcTBa. CBOWCTBA NMPSMBIX M INIOCKOCTEH B TPEXMEPHOM IIPOCKTUBHOM ITPOCTPAHCTBE.
Mopenu npoeKTUBHOM MPSIMON U MPOEKTUBHOM MJIOCKOCTH.

IIpoexTHBHBIN penep Ha MPOEKTHBHOI IPsAMON M Ha MPOEKTHUBHOM IuIOCKOCTH. KoopauHaTHl TOUKM Ha MPOEKTHBHOI
MIPSIMOI1 U Ha MPOEKTUBHOII MiI0cKocTH. OCHOBHOM MHBapUaHT IPYMIIBI MPOSKTUBHBIX IPE0Opa30BaHUM.

Tema 9. D1eMeHTHI TONOJOTHH

AKCHOMBI TOTIOJIOTHYECKOTO TPOCTPAaHCTBA. [IpuMepsl Tomosoruii. MeTpudyeckoe MpOCTPAHCTBO. TOIMOIOTHYECKOE
orobpaxkeHune (romeomopdusm). CBA3ZHOCTb. AKCHOMBI OTAEIUMOCTH. OmperiesieHne KOMIIAKTHOCTH, CBOMCTBA KOMIAKTHBIX
npocTpaHcTB. MHoroo6pasue. DiiaepoBa XapakTEpHCTHKA. CBsI3HAs CyMMa MHOrooOpasmii. OpueHTHpyeMocTb. HakpbiTHs.
[NonsTre 0 KIaccuUKAKI ABYMEPHBIX MHOTO00pa3Hii.

Tema 10. IuddepenuuaibHas reoMmeTpusi KpMBBIX

Onpenenenne KpuUBod, mpuMepsl. [lapameTpusanus Ha IPOCTON JIyTe, MapaMeTpudeckoe ypaBHeHHEe KpuBOil. CriocoOs
3aaHMUs KPUBBIX Ha INIOCKOCTH U B pocTpaHcTBe. CocTaBIeHNE YpaBHEHHH INIOCKUX U MIPOCTPAHCTBEHHBIX KpUBBIX. HesBHOE
3ajJiaHue iockoi kpuBoil. Kiaccugukanms ocoObIXx TOUKH KPUBOH, 331aHHOM HessBHO. HesiBHOE 3aaHKe POCTPaHCTBEHHOI
kpuBoil. KacarenpHas mpsiMasi TpOCTPAHCTBEHHON KPHUBOM, 3aaHHON HesiBHO. OmpeneneHne JUIMHBI TyTh KPUBOH, (hOPMYITbI
JUIL BBIUMCIIEHHS (IIPM PasiMYHBIX cHoco0ax 3agaHusa KpuBoid). KacarenpHas mnpsimas, HOpManbHas U CHPSMIISIONIAS
miockoctu. Conpukacaromascss IIOCKOCTh KpUBOM, €€ reomerpuyeckuil cmbich. Tpéxrpannuk Ceppe-Opene. Dopmydibl
@pene. 'eomeTpuueckuil CMBICT KPUBU3HBI M KpydeHHs KpuBOH. DopMynbl Ul BBIYMCICHUS KPUBU3HBI U KpPy4YCHHS.
Orubaromasi 0JJHOIIAPaMETPUUECKOTO CEMEHCTBA INIOCKUX KPHUBBIX. JIMCKPUMHHAHTHAsI KpHBas. JBOJIOTA IIOCKOH KPHBOM
(ompenenenne, mapaMeTpUUYECKUEe YypPaBHEHHS, TI'€OMETPUYECKHH CMBICH). OBOJBBEHTa IUIOCKON KpuBOH. Bsanmuoe
pacnonoxxeHne KpuBod M TpéxrpaHHHka ®peHe B e€ 3agaHHOM Touke. CMbICT 3HaKa KpydeHHs. HaTypanbHble ypaBHEHHs
KpUBOH. 3a1a4a 0 BOCCTAHOBICHUU MapaMEeTPHUYECKHX YPABHEHUN KPUBOM MO €€ HATypanbHBIM YPABHEHUSM.

Tema 11. JuddepeHuuabHasi reoMeTpus NoOBepxXHoOCTel

ITpumepsr noBepxHOcTe. KpuBonuHelHbIe KOOPAUHATH U NapaMeTpUUEcKOe ypaBHEHHe NoBepxHocTH. KacarenpHas
mpsiMasi M KacaTelbHasl IUIOCKOCTh TapaMeTpu30BaHHOHN moBepxHocTH. Hopmans moBepxHocTH. CocTaBieHHE ypaBHEHHIH
noBepxHocTed. IIpoeknun NoBEpXHOCTEH Ha KOOPAMHATHBIE IUIOCKOCTH. I[lapamerpuueckue ypaBHEHHMsS IOBEPXHOCTEHN
BpallleHUs, LWIMHIPUUYECKUX, KOHHUYECKUX, DPAa3BEPTHIBAIOIIUXCS, BHUHTOBBIX IOBEpXHOCTEH. JIMHEHHBIA 3J1eMEHT
moBepxHocTH. JliMHA OyrH KpuBOW Ha moBepxHOcTH. [lepmast kBampatwunas ¢opma, e€ cBoiictBa. bunmneiliHas ¢opma,
COOTBETCTBYIOIIAsl MEPBOM KBaapaTHYHOH (opme. Yroa MexIy AByMs JHMHHAMH Ha noBepxHocTH. Ilmomans obmactu Ha
noBepxHocTd. HopManbHasi KpBH3HA KPUBOH, NMpHHAJUIEKaIIel moBepxXHOCTH. Bropast kBagparndHas ¢opmMa MOBEPXHOCTH,
e€ Ko3((UIMEHTHI. 3aBHCUMOCTb KPHUBU3HBI KPHUBOH Ha IIOBEPXHOCTH OT HOPMaJbHOW KPHMBH3HBI M yIJla MEXIy ee
COMpHKacaloUeicss IIOCKOCTbI0 U HOPMaJbl0 K MOBEPXHOCTU. IInmockue ceueHus, HOpManbHOE cedeHue. Teopema MeHbe.
Wnpukatpuca [lroneHa, e€ ypaBHeHue. [1aBHble KpPHBH3HBI Ha IOBEPXHOCTH B JaHHOW Touke. Dopmyna Oiinepa.
XapakTtepucTuueckoe ypaBHeHHE MNoBepxHocTU. [lonmHas u cpenHAs KpuBHM3HBL. [lOHSTHE MHUHMMANbHOM MOBEPXHOCTH.
Knaccudpukamus Touex moBepxHOCTH. Bua moBepxHocTH BOMM3M MaHHOM TOo4kH. OmOmnmmueckme touku. Cdepuueckoe
oToOpakeHue obmacTu moBepxHOCTH. Teopema ["aycca (reoMeTpHUeCKU CMBICHT TayCCOBOW KPUBH3HBI). ACHMIITOTUYECKUE
HaTpaBJICHUS W aCUMIITOTHYECKHE JMHUH (OTIpeieNieHNe, CBOUCTRA, ypaBHeHNe). CoNpspkeHHbIE HApaBIICHUs, CONPsDKEHHAS
ceTh. [7aBHBIE HampaBICHHS HA MOBEPXHOCTH. JIMHUM KpHWBH3HBI (ONpedesieHWe, CBOWCTBA, ypaBHeHHe). V3rmbanme wu
HaNoXuMocTb. Kpurepuil Hajl0)KUMOCTH.



5. TlepedyeHb Yy4eOHO-MeTOAMYECKOTO o0ecmedeHUs] A CAMOCTOATENbHOH PpadoThl o0yyalmuxcs MO
JMCUMILTHHE (MOAYJII0)

CamocrositennbHass pabota 0Oy4alOIIMXCs BBIMONHAETCS 10 33JaHUI0O M TIPH  METOJMYECKOM PYKOBOJCTBE
npernojaaBaTes, Ho 0e3 ero HernocpelcTBeHHOro ydyactus. CamMocTosiTesibHas padoTa MojapasiesseTcs Ha CaMOCTOSTEIbHYIO
paboTy Ha ayAMTOPHBIX 3aHATHAX U Ha BHEAYIMTOPHYIO CAMOCTOSITENIbHYIO padoTy. CaMocTosTenbHas paboTa 00ydaronmxcs
BKJIFOYAET KaK IOJIHOCTBIO CaMOCTOSATENIbHOE OCBOCHHE OTIEIBbHBIX TeM (Pa3ZeiioB) NUCLUIUIMHBI, TaK M MPOpabOTKy TeM
(paznenoB), ocBaMBaeMBIX BO BpeMs ayJUTOpHOW paboTel. Bo BpeMs camocTosTensHONH paboTH 00ydarommuecss YWTaloT U
KOHCIICKTHPYIOT y4eOHYyI0, HAyYHYI0 M CIPaBOYHYIO JIUTEPATypy, BBIIOJHAIOT 3alJaHUs, HaIpaBICHHBIC Ha 3aKpEIUICHHE
3HaHWH 1 OTPabOTKY YMEHHMII U HABBIKOB, TOTOBATCS K TEKYLIEMY H IIPOMEXXYTOYHOMY KOHTPOJIIO TI0 JUCIUIUIHHE.

OpFaHI/I?)aIII/IH CaMOCTOSTEILHOMU paGOTLI 06y11a}01111/1xc51 PEriIaMCHTUPYETCA HOPMATUBHBIMU JOKYMCHTaMHU, yqe6H0-
METOIMYCCKOM nI/ITepaTypoﬁ " 3JICKTPOHHBIMU O6pa30BaTeJ’IbHHMI/I pecypcamMu, BKiIrO4das:

[opsimok opraHM3aliM M OCYLIECTBIICHHS O0pa30BaTENbHON [ESTENFHOCTH 10 00pa3oBaTeNIbHBIM MPOrpaMMaM
BeICcHIero oOpa3zoBaHus — mporpamMmaMm OakajiaBpuaTta, IporpaMMaM —CIIEUaJIMTeTa, MNpOrpaMMaM MarucTparypbl
(YTBepKIeHHBIH NnpHKa3oM MHHHCTEpCTBa HAyKH M BbIcIIero oOpa3oBaHusi Poccuiickoit ®@enepanuu ot 6 anpens 2021 roxa
Ne 245)

VYcraB ¢enepaabHOTO TOCyJapCTBEHHOTO aBTOHOMHOTO oOpasoBarenbHOro yupexnaeHus "Kazanckuii (ITpuBomkckmii)
(denepanbHBII yHUBEpCHTET"

[IpaBuiia BHyTpeHHEro pacropsaka (heaepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTO OOpa30BaTENbHOTO YUPEXKICHUS
BEICIIIETO TIpodeccHoHaIbHOTO 00pazoBanus "Kazanckuii (IIpuBomkckuit) ¢penepanpHblil yHUBEpCHTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBosmkcekoro) ¢enepaibHOTO yHUBEpCUTETA

6. DoHJ OLIEHOYHBIX CpeaAcCTB MO AMCUHMILIMHE (MOI[y.]'IlO)

(I)OH,I[ OLCHOYHBIX CPCACTB MO AUCHUIIIIMHE (MOZ[yJ'IIO) BKJIIOYACT OLICHOYHBIC MATCPpHaAJIbl, HAIIPABJICHHBIC Ha IPOBEPKY
OCBOCHHA KOMHeTeHHHﬁ, B TOM YHCIJIC 3HaHPII7[, yMeHHP‘I N HAaBBIKOB. qDOH,Z[ OLCHOYHBIX CPCACTB BKIKOYACT OLCHOYHBIC
CpCACTBA TCKYLICTO KOHTPOJIA U OLICHOYHBIC CPEACTBA HpOMe)KyTO‘IHOﬁ aTTCCTAallnU.

B ¢oHze o11eHOYHBIX CPEICTB COMEPKUTCS Clieayolias HH(opManus:

- COOTBETCTBUE KOMIIETEHIIUH IIaHUPYEMBIM pe3yJibTaTaM 00y4eHHs 10 TUCLUUILIHHE (MOAYIIIO);
- KpUTEpUH OLICHUBAaHHS CHOPMUPOBAHHOCTH KOMIICTCHIHH;

- MeXaHMU3M (OPMHUPOBAHHS OLEHKHU 110 JUCLUUILIHHE (MOAYIIIO);

- OIIMCaHUE NOPSIKA IPUMEHEHHS U IIPOLICAYPHI OLICHUBAHUS IS KaXKIOTO OLICHOYHOT'O CPEICTBA;
- KPUTEPUH OLIEHUBAHMS JJIsl K&XKJI0TO OIIEHOYHOTO CPEJICTBA;

- coJaep)KaHHE OIEHOYHBIX CPEACTB, BKJIOYas TpeOOBaHMs, TPEAbSIBIIEMblE K JICHCTBHAM OOydYaloluXcs,
JIEMOHCTPUPYEMBIM pe3yibTaTaM, 3aJJaHusl Pa3IUYHbIX TUIIOB.

®oH/I OIIEHOYHBIX CPECTB MO MUCHUIUINHE HaxoauTcs B [Ipmnoxernn 1 k mporpaMMe TUCIHIDIHHEL (MOIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOM AJISl OCBOEHUS AUCUMILIMHBI (MOLYJ151)

OcBoeHHNe OUCHUIUIMHBI (MOYJIS) MpeAIonaraeT u3y4eHne yueoHoil qureparypsl. Jluteparypa MokeT OBITh JOCTYIIHA
00y4aroKMCcst B OJJHOM U3 JIBYX BapuaHToB (JIHOO B 000MX M3 HHX):

- B 3JICKTPOHHOM BHJI€ - Yepe3 JIEKTPOHHBIC ONOIMOTEUHbIE CHCTEMBI HA OCHOBAaHHMH 3aKiIiodeHHBIX KPY norosopos ¢
IpaBo00IaIaTENIMH;

- B me4yatHoM Buje - B HayuHoit Oubmuorexke EmaOyxckoro mactutyTra KOVY. OOyuarommuecs morydaroT y4eOHYIO
JIUTEpaTypy Ha aDOHEMEHTE 0 YNTATEIHCKIM OMIeTaM B COOTBETCTBHH C NTPAaBWIIAMU NoIb30BaHus HayuHoli OnbianoTexon.

ONeKTPOHHBIE M3JaHUS TOCTYNHBI AUCTAHIMOHHO M3 JIOOOW TOYKM NpH BBEIACHUM OOYYAIOLIMMCS CBOETO JIOTHHA U
mapoyii OT JMYHOrO KabOMHeTa B cucTeMe "ONeKTpoHHBIH yHHBepcuteT". IlpM HCIONB30BaHMM TEYATHBIX H3AaHUI
O6uOIMOTEeYHBIN (QOHA TOJDKEH OBITh YKOMIIEKTOBAH MMH U3 pacueTa He MeHee 0,25 sK3eMInisipa Ha KaXA0T0 00yJaroImerocs
13 YHCIIA JINL, OAHOBPEMEHHO OCBAMBAIOIINX JAHHYIO JUCIUIUINHY.

Ilepedens yueOHON JUTEPATYPHI, HEOOXOIUMOM JJIST OCBOSHUS TUCIUIUIMHBI (MOIYIs), HaxoauTcs B [IpunoxeHnn 2 K
paboueit mporpamMme aucrMIIMHEL. OH TOMIEKHUT OOHOBICHHWIO IIPH HW3MEHEHUH YCIOBHH 1oroBopoB KOV ¢
MpaBoOOIAHaTeNsIMA  DJIEKTPOHHBIX W3aHUN W TpH HW3MEHEHHH KOMIUIeKTOBaHHSA (oHA0B Haydnoit OubiamoTexu
Enabyxckoro macTHTYTa KOV

8. IlepeyeHb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHMKALUMOHHOH ceTn ''HHTepHer", He00XOAMMBIX Il
OCBOEHMSI JMCHUILTUHBI (MOAYJIs1)

Maremaruueckuii moptai - http://mathportal.net/
T'eomerpumst - https://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/ GEOMETRIY A.html
OO01epoccuiicknii MaTeMaTn4eckuit noprai - http://www.mathnet.ru



http://mathportal.net/
https://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/GEOMETRIYA.html
http://www.mathnet.ru/

9. MeTroanyecKkue yKa3aHus 1151 00y4al0ONINXCs 10 0CBOEHUIO THCHHMILITMHBI (MOTYJIs1)

Bupn pabor MeTtoanyecKkue peKOMeHIANUH

JIEKIUU Jlex1ioHHBIE 3aHATUS IPOBOAATCS C UCTIONB30BaHHEM UHTEPAKTUBHBIX TEXHOJIOTUH U IPENoIaraoT
aKTHBHOE Y4acTHE CTYAEHTOB. 7Sl MOATOTOBKH K 3aHATHSIM PEKOMEHIyeTCs BBIACIATh B MaTepHale
IpoOJIEMHBIE BOMPOCHL, 3aTParuBacMble IPETIOaBaTENIEM B JIEKIINH, ¥ TPYIIUPOBATH HHPOPMAIHIO BOKPYT
Hux. JXKenaTenpHO BBIACIATH B UCIIOIB3YEMOM INTEPaType MOCTAHOBKY BOIIPOCOB, HA KOTOPBIE PA3HBIMHU
aBTOpaM MOTYT OBITH IaHBI pa3INdHbIC OTBETHl. Ha OCHOBaHMM MMOCTAHOBKH TaKHX BOIPOCOB CIETYET
coOMpaTh apryMEHTHI B MTOJIb3Y PA3INYHBIX BAPUAHTOB PEIICHHS OCTABICHHBIX MPOOIEM.

npakTudeckue | [IpakTudeckoe 3aHATHE - 3TO 3aHATHE, POBOANMOE 0] PYKOBOACTBOM MPENOaBaTelsl B y4eOHOM

3aHIATHS ayJUTOPUH, HAMIPABJICHHOE HA YIITyOJieHHe HayYHO- TEOPETHUECKUX 3HAHUH U OBJIaJICHHIE OIPEACICHHBIMU
METOJIaMH CaMOCTOSITEIbHON paboThl. B mpoliecce Takux 3aHsITHI BRIPAOATHIBAIOTCS NPAKTHYSCKUE YMEHUS
(BBIYHCIICHUH, PacYeTOB, NCIIOIB30BAHUS TAOIHII, CIPABOYHIKOB, HOMOTPaMM).
[Nepen MpakTUYECKUM 3aHIATHEM CIIEYET U3yYUTh KOHCIIEKT JICKIIMU U PEKOMEHJOBAaHHYIO MpEroiaBaTeiemM
JUTEparypy, oOpaiias BHUMaHUE Ha MPAaKTUIECKOE MPUMCHCHHUE TCOPUHU U HA METOJIUKY PEIICHUS TUTOBBIX
3aaad.
Ha npakTuyeckoM 3aHSTHH TTIABHOE - YSICHUTH CBS3b PEIIACMBIX 33124 C TCOPETUUCCKUMHU MOJIOKCHHUSMHU.
[pu penieHnn NpenIoKEHHON 3a7]a9i HY>)KHO CTPEMHUTHCS HE TOJIBKO MOTYYHUTh MPABIIIBHBIA OTBET, HO U
YCBOMTH OOIINI METO pelIeH s MOJ00HbIX 3a1ay.
Ha HpaKTI/I‘ICCKI/IX 3aHATUAX CTyZLeHTI)I peHIaIOT TUIIOBBIC 3a1a4U C UCITIOJIb30BAHUCM I/IBylleHHI)IX METOOOB.
Pabota Ha MPaKTHYECKHUX 3aHATHSAX MPEANOIAraeT MOBTOPEHUE TEOPETHIECKOTO MaTepraa, akTUBHOE
y4acTHe B COBMECTHOM PEIICHHH 3a/1a4, OTYETHI [0 BBIMOIHEHHOMN [oMalHeil padore.

camocrosi- | CamocTosiTesbHast paboTa - 3TO BUJ 3aHATHS, HA KOTOPOM 00YYaIOIHecs ¢ onpeaeIEHHOIl nomei
TeJbHas paboTa| CaMOCTOSTEIFHOCTH BBIMONHSIOT Pa3IMYHOTO POsia 3alaHus, Ipuaras HeoOXOAUMBIE JJIsl TOTO
YMCTBEHHBIC YCHIIHS M TPOSBIISSL HABBIKU CAMOKOHTPOJIS M caMOKoppekuuu. CamocTosTenbHas paboTa
BKJIIOYACT B ce0s: U3yUCHUE TCOPETHUESCKOTO MaTepHaa o KOHCIEKTaM JICKIUH ¥ y4eOHUKaM;
BBINIOJIHEHHE MMCEMEHHBIX JJOMAIIHHUX 3a/IaHUIT; IIOATOTOBKY K ayJUTOPHBIM KOHTPOJIBHEIM paboTaMm;
MOATOTOBKY K TEOPETHYECKHM OIPOCAaM Ha NPAKTHYECKUX 3aHATHSAX; MMOJATOTOBKY K 9K3aMeHY/3a4éTy

9K3aMEH DK3aMeH 10 Kypcy IPOBOIUTCS B BUAE TECTHPOBAHUS WM 10 Omneram. [Ipu moaroroBke K 3K3aMeHy
HEOOXOANMO ONHMPATHCS HAa HCTOYHHUKH, KOTOPBIE pa30OUpatnch Ha JEKIUSIX B TCUCHHE ceMecTpa. B kaxxaom
OnieTe NpUCYTCTBYET MPAKTHUECKOE 3aaHKe (TOMUMO 2 TEOPETHYECKHUX BOIIPOCOB), TAKUM 00pazoM,
00ydJaromuicst AEMOHCTPUPYET U HapaOOTaHHBIE IPAKTUYECKIE YMEHHUS M HABBIKH.

3aqer 3a4ér 1o Kypcy NMPOBOJUTCS B BUJIE TECTUPOBAHUS WiH 10 Omieram. [1pu nmoaroroske K 3a4€Ty HEOOXOAUMO
ONMPaThCs HA ICTOYHUKH, KOTOPBIE pa30MpalIich Ha JIEKIUIX B TEUCHNE ceMecTpa. B xaxkiaom Oumere
MIPUCYTCTBYET MIPAKTHYECKOE 3aaHue (ITOMUMO TEOPETHIECKHX BOIIPOCOB), TAKUM 00pa3oM, 00yJarouuiics
JEMOHCTPHUPYET ¥ HapaOOTaHHBIE IPAKTUYECKHE YMEHHUS U HABBIKH.

10. Ilepeyenbr HHGOPMALMOHHBIX TEXHOJOIHMH, HCHOJb3yeMbIX IPH OCYLIECTBJIEHUM O0O0pPa30BATEJbLHOIO
npouecca mno AUCHMILVIMHE (MOAYJI0), BKJIOYasi MNepedyeHb NPOrpaMMHOro olecmevyeHuss W HHEGOPMALMOHHBIX
CIPABOYHBIX cHCTeM (MPH HEOOXOAUMOCTH)

[Tepeuenp HMHGOPMAIMOHHBIX TEXHOJIOTMH, MCIOJB3YEMBIX HPU OCYILIECTBIEHHHM 00pa30BaTEIbHOrO Mpolecca I10
MUCHUIUIMHE (MOJYNIO), BKNIOYas IEpedeHb IPOTrPaMMHOI0 obecliedeHus W HHOOPMAI[MOHHBIX CIPABOYHBIX CHCTEM,
npencrasieH B [punoxenun 3 k pabodeit mporpamMme JUCHUTUINHBL (MOAYJIA).

11. Onucanue MaTepHMaJbHO-TeXHHYECKOH 0a3bl, He0OXOAMMOW [JIsl OCYLIeCTBJeHUs] 00pa30BaATEJNbHOIO
npouecca no AMCUUIUINHE (MOAYJIIO)

VueOnas aymuropus Ne 87 (423600, Pecnybnuka Tartapcran, r. EmaOyra, yia. Kasauckas, n. 89) mis nposeneHus
3aHATUH JIGKIWOHHOTO THIA, 3aHATHH CEMHHAPCKOTO THIIA, TPYNIOBBIX W HHAUBUIYAJIbHBIX KOHCYIBTAMH, TEKYIIETO
KOHTPOJISI M IPOMEXYTOUHOH aTTectanmu. Kommiekt mebemn (mocanounsix mect) 48 mr. Kommekr mebenu (mocatodHbIX
MecT) i mpenogaBatens | mr. MutepaktuBHas TpuOyHa Panasonic VX400 1 mr. Monutop LG,22d 1 mr. [Ipoexrop
Panasonic VX400 1 mt. Koonku 20w 6 mr. Yceumurens 3000w, mukmep Xenyx 1202, MukpohoHbI. DKpaH MYJIbTUMEIUITHbIA
1 wr. Hocka menoBas nepeasmxHast 1 mt. Ctenapl HacteHHble 6 wT. [ToptpeTsl 6 wt. [losika noa KkHUTH B BUAE nepesa 1 wmrT.
Beb6-xamepa 1 mr. Beixox B VIHTEpHET, BHYTpPHBY30BCKass KOMIBIOTEPHAsI CETh, JOCTYI B 3JEKTPOHHYIO MH(POPMAIIMOHHO-
oOpazoBarenbHyI0 cpeny. HaGop yueOHO-HArmsHBIX IOCOOWIl: KOMIUIGKT NpE3eHTalMid B 3JIEKTPOHHOM  QopMare o
MpenojaBaeMon JUCIUILIMHE 3-5 1T.

Vuebnas ayautopust Ne 86 (423600, Pecnybmuka Tartapcran, r. Enmabyra, yn. Kasauckas, n. 89) ans npoBeneHus
3aHATUM JIEKIMOHHOTO THMNA, 3aHATUN CEMHUHAPCKOrO THIA, TPYNIOBBIX U WHAMBHUIYAIBHBIX KOHCYJbTAllUH, TEKYIIEro
KOHTPOJISI ¥ IPOMEXyTouHOH arrectanuu. Kommiekt mebenu (mocamgounsix MecT) 100 mr. Kommiekr mebenn (mocagodHbIX
MecT) Juia mpenogaBatens 1 mr. MenoBast gocka HacteHHast | mT. MHTepakTBHas TpuOyHa intel core i3 1 mr. MonuTop



LG,22d 1 wr. IIpoexrop Panasonic VX400 1 . Kononku 20w 6 wr. Ycunurens 3000w, mukmiep Xenyx 1202, MuUKpoQoHsbI,
Ioptperst 12 mr. Beb-kamepa. Boixon B MHTepHET, BHYTPHBY30BCKasi KOMIIBIOTEpPHASI CETh, JOCTYN B JJIEKTPOHHYIO
nHpopMannoHHO-00pa3oBarenbHyl0 cpeny. Habop yueOHO-HarysaHBIX MOCOOWI: KOMIUIGKT HPE3CHTAllMH B 3JIEKTPOHHOM
(dopmare 1o npenoaBaeMoi JUCHUILUIMHE 3-5 10T,

Vuebnast ayautopus Ne 84 (423600, Pecny6muka Tatapcran, r. Emabyra, yn. Kasanckas, n. 89) mns npoBeneHust
3aHATHH JIEKIMOHHOTO THIA, 3aHATHH CEMHHApCKOTO THUIA, TPYNIOBBIX M HHIWBHAYAIbHBIX KOHCYJBTAIMH, TEKYILETO
KOHTPOJIS M TPOMEXYTOUHOH aTTectanun.. KoMmruiekt mebenn (mocamodnsix Mect) 62 mt. KoMruiekt mMebenn (mocaZodHBIX
MecT) ais npeniogaBatens | mr. MHTepakTuBHas TpuOyHa intel core i3 1 mT. MoruTop LG,22d 1 mT. IIpoekTop Panasonic
VX400 1 mwr. Kononku 20w 6 mr. Ycmmurens 3000w, mukmep Xenyx1202, MukpodoHbl. DKpaH MyJIbTUMEIUNAHBIN | mT.
MemnoBast nocka HactreHHas | mr. Iloprpersr 10 mT. Kaprumsr 20 mrT. Beb-xkamepa 1 mr. Brixog B UWHTepHer,
BHYTPHBY30BCKasi KOMIIBIOTEPHASI CETh, JOCTYI B AJIEKTPOHHYIO WH(OPMAIMOHHO-00pa3oBaTelbHyio cpexy. Habop ydeOHO-
HArJISHBIX TOCOOMHA: KOMIUIEKT MPE3EHTALMH B AJIEKTPOHHOM (hopmarte o MmpenoaaBacMoi AUCUUIUTHHE 3-5 1IT.

Vuebnast ayautopus Ne 81 (423600, Pecny6muka Tatapcran, r. Emabyra, yn. Kasanckas, n. 89) mms npoBeneHust
3aHATUM JEKIMOHHOTO THMA, 3aHATUH CEMHHAPCKOIO THIIA, TPYNIOBBIX U WHAMBUIYAIBHBIX KOHCYJIBTAIlUM, TEKYIIEro
KOHTpOJISL ¥ IPOMEXKYTOUHOH artectanuu.. Kommiekr mebenu (mocanounsix Mect) 40 mt. Komrutekt mebenn (mocagodHbIX
MecT) Juis npenogaBatens 1 T. MenoBas jgocka HacteHHas 1 T, MHTepaktuBHas TpuOyna intel core i3 1 mmr.
MyneTuMenunitaeiii 5kpad 1 wt. Monurop LG,22d 1 wr. [Ipoekrop EPSON EB-980W 1 mt. Kononku 20w 6 wt. Ycunurensb
3000w, muxmep Xenyx1202, muxpodonsl. Iloprpersr 5 mr. Beb-kamepa 1 mr. Beixox B MHTepHET, BHYTPHBY30BCKas
KOMIBIOTEPHAs CeTh, MOCTYNl B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pazoBaTelbHyl0 cpeny. Habop y4ueOHO-HATIISIHBIX
MocOoOWH: KOMIUIEKT IPe3eHTANH B 3JIEKTPOHHOM (OpMaTe II0 TPETIo1aBaeMOi TUCIUILINHE 3-5 mIT.

VYuebnast aynuropuss Ne 72 (423600, Pecnyonuka Tartapcran, r. EmaOyra, yn. Kazauckas, 1. 89) mis npoBeneHwus
3aHATHH JIEKIMOHHOTO THIA, 3aHATHH CEMHHApCKOTO THIA, TPYNIOBBIX M MHAMBUAYAIBHBIX KOHCYJBTALMH, TEKYIIErO
KOHTPOJISI ¥ MIPOMEXYTO4UHOH aTTectanuu.. Komriektr mebemu (nmocamounsix mect) 40 mr. KommiekT mebenu (1mocagodHbIX
MecT) it npenogasatens 1 wr. Kommeiotep intel pentium dual core 1 mrr. Mounutop LG FLATRON W1934S 19d 1 1.
Ipoektop Acer X1130P 1 mrt. MurepaktuBhas mocka SmartBoard 150d 1 mt. Cadh6ydep 26w 1 mr. Kononku 18w. Ilkader ¢
kuuramu 5 . Beo-kamepa 1 wt. [Toptpersr 3 wt. Tpudyna 1 mt. Hactennsiii Manenbkuit okpan 2 wr. Beixon B MHTEpHET,
BHYTPUBY30BCKasi KOMITBIOTEPHAs! CETh, JOCTYI B AJIEKTPOHHYI0 WH(OpMaMOHHO-00pa3oBaTenbHylo cpeay. Habop yueOHo-
HArJISHBIX TOCOOMA: KOMIUIEKT NMPE3eHTAIMH B AJIEKTPOHHOM (hopMarte 1o MpernojaBaeMoi TUCHUILTHHE 3-5 1IT.

VYuebnast aynuropuss Ne 88 (423600, Pecnyonuka Tartapcran, r. EmaOyra, yn. Kazauckas, n. 89) mis npoBemeHust
3aHATHH JIEKIMOHHOTO THIA, 3aHATHH CEMHHApCKOTO THUIA, TPYNIOBBIX M HHIWBHAYaIbHBIX KOHCYJBTAIMH, TEKYIIETO
KOHTPOJISL ¥ TIPOMEXYTOUHOH aTrectarmu. Kommiuekr mebenn (mocamounsix Mect) 36 mr. KoMruiekT Mebenn (IocagodHbIX
MecT) i mpernogaBatens | mr. MuTepaktuBHas TpuOyHa Panasonic VX400 1 mr. Monutop LG,22d 1 mrt. IIpoektop
Panasonic VX400 1 mt. Komomkm 20w 6 mT. Ycwmurens 3000w, mukmep Xenyx1202, mMuxpodoHB . IJKpaH
MyIbTEMeIMHHEIA 1 mT. MemoBast mocka HacteHHas 1 mrt. CteHapl HacTeHHBIE 6 mT. Be6-kamepa 1 mT. Brixon B UnTepHET,
BHYTPUBY30BCKasi KOMITBIOTEPHAs! CETh, JOCTYI B AJIEKTPOHHYIO MH(OpMalMOHHO-00pa3oBaTenbHylo cpeay. Habop yueOHo-
HarJIAJHBIX TTOCOOUI: KOMIUIEKT MPE3CHTAIUI B 3JIEKTPOHHOM (popmare Mo npenojaBaeMou JUCIUILTUHE 3-5 IIT.

12. CpencrBa agjantauMy NpenoJaBaHUsl JMCUHUIIMHBI K NOTPeOHOCTSAM 00y4aloluxcsi MHBAJIUAOB W JHUI €
OrpaHUYEHHBIMHI BO3MOKHOCTSIMH 30POBBS

HpI/I HeO6XOI[I/IMOCTI/I B O6paSOBaTeHBHOM Mpouecce NpUMEHIIOTCA CICAYIOIHUE METOAbBI U TCXHOJIOI'UH, 06nert1a10nme
BOCIIpUATHC I/IH(I)OpMaI_[I/II/I 06y‘IaIOH_[I/IMI/IC${ HWHBaJIUAaMH U JIMIIAMU C OTPAHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbS:

- CO3/laHMe TEKCTOBOW BEpCHHM JIOOOT0 HETEKCTOBOTO KOHTEHTa MJIsi €ro BO3MOXKHOTO IpeoOpa3oBaHUs B
aJIbTepHATHBHBIE (GOPMBI, yIOOHBIE AJIsl PA3JIMYHBIX M0JIb30BaTEICH;

- CO3JaHHME KOHTCHTA, KOTOpBIﬁ MOXHO MNOpPEACTaBUTb B PA3JINMYHBIX BHUAAX 0e3 NOTEpU AAaHHBIX WIH CTPYKTYPBHI,
npeayCcCMOTPETb BO3MOKHOCTD MaCH.ITa6I/IpOBaHI/I$I TCKCTa U H306pa)K€HPII>i 0e3 MOTEPU Ka4YE€CTBA, MPEAYCMOTPEThL JOCTYITHOCTDH
yHpaBJICHUSA KOHTCHTOM C KJIABUATYPBI;

- CO3J]aHMe BO3MOKHOCTEH Ui 00ydyaromMXcs BOCIPUHUMATH OJHY M Ty K€ MH(QOPMAIMIO U3 PAa3HBIX HCTOYHHUKOB -
HampuMep, TakK, YTOObI JHMIA C HApyUICHUSIMHU CilyXa MOJy4ald HWHQOPMAIMIO BH3YyalbHO, C HAPYIICHUSMH 3pEHUS -
ayUaJIbHO;

- IpUMEHEHHE MTPOrPaMMHBIX CPEJICTB, 00ECIIEYNBAONINX BO3ZMOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (HOPMUPYEMBIX
JOUCHUIUINHON, 32 CYET aIbTepHATHBHBIX CIIOCOOOB, B TOM YHCJIE€ BUPTYaJIbHBIX JJa00PaTOPHil M CUMYIIAINOHHBIX TEXHOJIOTHH;

- MPUMEHCHHE JUCTAHIIMOHHBIX 00pPa30BaTEIFHBIX TEXHOJIOTUH JUIS TIepeiadll HHPOPMALIUU, OPTaHU3AIIH PA3TUIHBIX
(hopM MHTEPaKTUBHON KOHTAKTHOH paObOTHI 00YYAIOMIETOCs C MPENoJaBaTeeM, B TOM YUCie BEOMHAPOB, KOTOPBIE MOTYT OBITh
KCIOJIb30BaHBI JJIs1 IPOBEJICHUS] BUPTYaJIbHBIX JIEKIII C BO3MOXKHOCTBIO B3aUMOJIEHCTBUS BCEX YYACTHUKOB IUCTAHIMOHHOTO
00y4eHHs, IPOBEJCHNSI CEMHHAPOB, BBICTYIUICHHS C JOKJIAJaMH W 3alIUThl BBIMOJHEHHBIX Pa0OOT, MPOBEJCHUSI TPEHUHTOB,
OpraHu3aIui KOJJIEKTUBHOU PaboTHI;

- IPUMEHCHUC JUCTAHIIMOHHBIX 06paSOBaT€J'ILHLIX TEXHOJIOTHI AJId OpraHu3anuu (bOpM TCKYIIECro U MpOMEKYyTOYHOT'O
KOHTPOJIA;

- YBEJIMUYEHHUE MPOIOJDKUTEIILHOCTH CAaur 00ydJaroNUMCSl HHBATUOM WX JIUIIOM C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMH
310pOBbs (HOPM MPOMEKYTOUHOH aTTECTAIIH 110 OTHOIIEHHUIO K YCTAHOBJICHHON TPOIODKATENBHOCTH HX CIA4H:

- MPOJIOJDKUTENLHOCTH CIIa4M 3a4€Ta WU 9K3aMeHa, MPOBOJIUMOTO B MMCbMEHHOU hopme, - He Oostee yem Ha 90 MUHYT;

- IPOAOJDKUTEIIbLHOCTHU MMOATOTOBKHU 06yqafo1uer0c91 K OTBETY Ha 3a4éTe UK OK3aMCHE, TPOBOJAMMOM B YCTHOﬁ q)opMe, -



He Oonee yeM Ha 20 MUHYT;

- MPOIOJDKUTEIHHOCTH BBICTYIIICHNST 00YJarOIIeTrocs MPH 3aIlluTe KypcOBOW pabOTH - He Oonee ueM Ha 15 MHUHYT.

IIporpamma coctaBieHa B cootBeTcTBUU ¢ TpeboBanusMu @I'OC BO u y4eOHbIM maHOM 1o Hampasienuro 44.03.05
"[lemarormueckoe oOpazoBanue (¢ ABYMs MPOGUIAMU TOATOTOBKN)" M MO0 MOATOTOBKY "MaTeMaTrka 1 HHpopMaTHka'.
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1. CooTBeTcTBHE KOMIETEHIIMIT ILIAHUPYEMBIM Pe3yJIbTaTaM 00yueHHUsl 10 TUCHUIIHHE (MOIYJII0)

Koan m HammMeHoOBaHMe
KOMIICTCHIIMHU

I/IHIIPIKaTopbl JOCTHIKCHHUST KOMIICTCHIIMHU
JUJISL JAHHOM IMCIMIIHHBI

OneHo4HbIe cpeacraa TEKylero
KOHTPOJIA U l'lpOMe)KyTO'—lHOfl aTTeCTalluu

VK-2 Cnocoben
OTIpeNeNATh KpyT 3a71ad
B paMKax IIOCTAaBJICHHOM
IIeNTN ¥ BEIOMpaTh
ONTHUMAJIbHBIC CIIOCOOBI
UX PCILICHUS, HCXOS U3
JIEUCTBYIOIIUX
MPaBOBBIX HOPM,
HMMEIOLINXCS PECYPCOB U
OrpaHUYEHUN

3Hath TpeOOBaHUS K ONpPEACIICHUIO 3a71a49 B
paMKax MOCTaBJICHHOI e, 6a30BbIe
CIOCOOBI pelIeH s 33/1a4 TEOMETPHH C
YUYETOM JCHCTBYIOIIMX CTAHIAPTOB

Ymeth OIMpCACIIATH OCHOBHBIC U
CHeHI/I(l)I/I‘{CCKI/Ie 3aauv B paMKax
MMOCTaBJICHHOM 1CJIN, BBISABIIATH U
AHAJIU3UPOBATh pa3JINIHbIC CITOCOOBI
peuicHus 3aga4 reoMeTpruu 1
APTYMCHTHUPOBATh UX BI)I60p

Bragets HaBBIKAMU OTIPEICICHUST OCHOBHBIX
U CTIeIUIUECKUX 3a70a4 B paMKax
MIOCTaBJICHHOH 1€, BEIOOpa pariMOHAIBHBIX
coco0OB pPelIeHHs 3a1ad TeOMETPUHI

OIIK-8. Criocoben
OCYIIECTBIISATH
MeIarornIecKyro
JIeATEILHOCTL Ha OCHOBE
CHCIUATBHBIX HAYUHBIX
3HAHUH

YMeTh ocymecTBISATE 3 pekTuBHYO
NeIaroruyecKyo IeaTeIbHOCT Ha OCHOBE
CreLUaIbHBIX HAYYHBIX 3HAHUH B 00JIaCTH
reOMeTpUH

BrnaneTts criocoOHOCTBIO OCYIIECTBIATH
3 PEeKTUBHYIO IEIarOTHUECKYI0

JEeATEIbHOCTh HA OCHOBE CIICIIHAIbHBIX
Hay4YHBIX 3HAHUH B 00JIACTH T€OMETPUH

Texkymuil KOHTPOJIb:

YcTHbli onpoc o TeMaMm:

Tema 1. Bektopsl. Oneparun Haj
BEKTOPaMH.

Tema 5. OOmmias Teopus THHAH BTOPOTO
nopsiaka

Tema 9. DneMeHTHI TOMONOTUU
KourpoabHas padora no reMam:

Tema 2. Merton xoopausar. [Ipsmsle Ha
IJIOCKOCTH U B IPOCTPAHCTBE.

Tema 6. 'eomeTpudeckue npeoOpa3zoBaHus
IUTOCKOCTH 1 TIPOCTPAHCTBA

Tema 10. duddeperunansHas reoMeTpus
KPHBBIX

IIncsMeHHOe ToMallHee 3aiaHue 110
TeMam:

Tema 4. KpuBbie BTOpOro nopsijka.

Tema 7. IloBepXHOCTH B €BKJINI0BOM
IPOCTPAHCTBE

Tema 8. DneMeHTHI TPOEKTUBHOMN
reomeTpun KoHndeckue ceueHUs.
Pedepar mo Temam:

Tema 11. duddeperunansHas reoMeTpus
MMOBEPXHOCTEN

IIpomeskyTouHasi aTTecTauus:

3auem, sx3amen

2. Kpurepuu oueHnBaHusi ¢(pOPMHUPOBAHHOCTH KOMIIeTeH M

OTIPE/ICTICHHUIO 337134 B
paMKax MOCTABJICHHOM
ey, 0a30BLIE
CHOCOOBI pelIeHust
3aj1a4 reOMETPUH C
YUETOM JICUCTBYFOIIHX
CTaH/IapTOB

TpeOoBaHUS K
OTIpEICIICHUIO 33,129 B
paMKax IOCTaBICHHOM
11eJ1; 6a30BbIE CIIOCOOBI
pelIeHus 3aaaq
TEOMETPHUH C yICTOM
JIEUCTBYIOIINX
craHaapToB. Jlomyckaer
HE3HAYUTEJIbHEIC
omrnOKY TIpU OTBETE Ha
BOIIPOC WM PEIIEHUN
MOCTaBJICHHOM 3a1a9u

TpeOoBaHUS K
OTIpEICIICHUIO 3a/1a9 B
paMKax IOCTaBICHHOM
1e)u; 6a30BLIE
CIOCOOBI PeIICHNUS
3a/1a4 TeOMETPHH C
YYETOM JICHCTBYIOIIIX
craHjapToB. Jlomyckaer
TUIINYHBIC OIHI/I6KI/I HpI/I
OTBETE Ha BOTIPOC HUITH
peeHun
MOCTaBJICHHOM 3a1a9H

Kommner 3auTeHo He 3auTeHo
eHIus Boicoknii ypoBenb | Cpennuii ypoBenb | Huskmii ypoBeHb | Huxe TMOpPOroBoOro
(OTIUYHO) (xopo1o) (Y10BJ1I€ETBOPUTEIBbHO) | YPOBHS
(86-100 6a.;10B) (71-85 6annoB) (56-70 6an10B) (Hey10BJIETBOPUTEIbH
0)
(0-55 6as10B)
VK-2 3HaeT TpeOOBaHUA K 3HaeT OCHOBHEBIE 3HaeT OTAeIbHbIE He 3Haer TpeboBaHus K

OTIPEICIICHUIO 3134 B
paMKax TOCTaBICHHOM
1eJii; 6a30BBIE CIIOCOODI
pelreHus 3a1a4q
TCOMETPHUH C YICTOM
JIEHCTBYIOIIMX
CTaHJapTOB

YMeer onpenensaTh
OCHOBHBIC 1
cnenuduiIeckue 3a1aun
B paMKax
MIOCTaBJIEHHOH 1IN,
BEISIBIIATH U
aHAJIM3UPOBATh
pasIudHbIe CTIOCOObI
permeHus 3aaa4
T€OMETPHUH U

Ywmeet onpenensTh
OCHOBHBIC U
crenn(UIecKue 3a/1a41 B
paMKax MocTaBJIeHHON
LI€JIH, BBISIBISITh U
aHAJIM3UPOBATh OCHOBHBIE
CHOCOOBI pelICHUS 33124
reomeTpuu. JJomyckaer
HE3HAYNUTEIBHBIE OITHOKH
TIPH OTBETE HA BOMPOC WJIN

YMeer onpenensath
OCHOBHBIE 33]]a9H B
paMKax IOCTaBJIEHHON
LIeITH, BBISIBISAT U
aHAIU3UPOBATh
OCHOBHBIE CIIOCOOBI
pelieHus 3a1a4
TeOMETPHUH U
apryMeHTUPOBATh UX
BBIOOD. Jlomyckaer

He ymeer onpenensarts
OCHOBHBIC
crenuduIeckue 3aaaun
B PAMKaXx IOCTABIECHHOM
L€JIU, BBISBIIATD U
aHaIIM3UPOBATh
pasJIMuHbIe CIIOCOObI
permeHus 3agad
TeOMETPHUH U
ApryMEHTUPOBATH UX




apryMeHTHPOBATb UX pelLIeHUH TOCTaBICHHOM TUIMYHbBIC OMIMOKY MPH | BBEIOOP
BBIOOD 3a7a49n OTBETE Ha BOMIPOC UITU
peleHuu
MOCTaBJICHHON 3a1a4H.
Bnageer HaBbIKaMu Bnageetr ocHOBHBIMU Bnaneer ornenpHbIMU He BimageeT HaBBIKaMu
ONpeaeIeHUs HaBBIKaMU OIIpEeAEIICHUS HaBBIKAMU ONPEIEIICHUSI OCHOBHBIX
OCHOBHBIX B cnenn(uIecKrx 3a1ad B OnpeeseHus U crieupUIecKuX 3a1ad
crenuUIecKux 3ama4 | paMKaX MOCTaBJICHHOMN OCHOBHBIX 33/1a4 B B paMKax MOCTaBJICHHOMN
B paMKax LIeJTH, BRIOOPA paMKax MocTaBJIeHHON 1IeJTH, BEIOOpA
TOCTaBJICHHOM 11EJIH, PAaIMOHABHBIX CIIOCOOOB LIeJTH, BBIOOPA palMOHATIBHBIX
BBIOOpA PAIlOHANIBHBIX | PEIICHUS 3a/1a4 paloOHaTBHBIX Croco0OB pelieHus
Croco0O0B peIIeHHs reomeTpun. JlomyckaeT CHOCOOOB peIICHHUS 3a/1a4 reOMEeTpUu
3a/1a4 reOMEeTpUU HE3HAYUTEIILHBIC ONIMOKK | 3a/1a4 TEOMETPHH.
IIpY OTBETE HA BoNpoc win | JlomyckaeT TUIHYHbIE
PELIEHUH TOCTAaBIEHHOU omMOKY TIPX OTBETE Ha
3a7a4un BOIIPOC WM PELLIEHUU
MOCTaBJIECHHON 3a1a4n
OIIK-8 YMeeT ocylecTBIATh YMeeT ocylecTBIATh YMeeT ocylecTBIATh He ymeer ocymecTBisaTh
3¢ PEeKTHBHYIO MeJarorvyecKyro 10 3aJJaHHEIM TIpaBWiIaM | 3((HEKTHBHYIO
NeJarornyecKyro JIeSITCIILHOCTD Ha OCHOBE MeJarorvyecKyro NeAarornyecKyro
JIeATEIILHOCTh Ha CHEIUATbHBIX HAYYHBIX JIeATEeIILHOCTh Ha JIeITEeIbHOCTh Ha OCHOBE
OCHOBE CITCIIUATILHBIX 3HaHMH B 00J1aCTH OCHOBE CIEIIHATbHBIX CIIEIUANIbHBIX HAYYHBIX
HAay4YHbIX 3HAaHUH B reoMerpui. Jlomyckaer Hay4yHBIX 3HAaHUH B 3HaHUi B 001acTH
00J1aCTH TeOMETPUU HE3HAYUTENIbHBIC OMIMOKH | 00JaCTH reOMETPHUH. reOMEeTPHUH
TIpH OTBETE Ha Bompoc win | JlomyckaeT TUIUYHbIE
pELIEHUH TOCTAaBJIEHHOM OImMOKH TIPX OTBETE Ha
3a71a4un BOIIPOC WJIM PELLIEHUU
IIOCTaBJICHHOM 3aauH
Bnageer Bianeer ciocoOHOCTEIO Bianeer cocoonocTeio | He Bmanmeer
CIIOCOOHOCTBHIO OCYLIECTBIISATh OCYLIECTBIISITh CIIOCOOHOCTBHIO
OCYLIECTBJIATD MeJarorvyecKyro MeJarorvyecKyro OCYULIECTBJIATh
3¢ PEeKTHBHYIO JIeSITCIILHOCTD Ha OCHOBE JIEeSITCILHOCTD TI0 3¢ PEKTHBHYIO
MeJJarorHYeCKyro CHEIUATbHBIX HAYYHBIX 3a/IaHHBIM NIPaBUJIaM Ha | MEAarorudecKyro
JIeATEIILHOCTh Ha 3HaHMH B 00J1aCTH OCHOBE CIEIHATbHBIX JIeITEIbBHOCTh Ha OCHOBE
OCHOBE CITEIIUATILHBIX reomeTpun. JlomyckaeT HAy4YHBIX 3HAHUH B CIIEIUAIbHBIX HAYYHBIX
HAay4YHbIX 3HaHUH B HEe3HAYUTEIbHbIE OINOKH | 00NAaCTH FeOMETPHUH. 3HaHU B 001aCcTH
00J1aCTH reOMETPUHU pu OTBETE Ha BOMpoC uiu | JlomyckaeT TUITUIHbBIE TeOMETPHUH
pelIeHnH OCTaBIEHHOM OIIMOKY MpU OTBETE HA
3a7a4un BOIIPOC WJIM PELLIEHUHU
MIOCTaBJICHHOM 3aauH

3. Pacnpesnesnenue oueHoK 3a (popMbl TeKYILIEr0 KOHTPOJISI U POMEKYTOYHYIO ATTECTALUI0

3 cemectp:

Tekymuii KOHTPOJIb!

YcrHbli onpoc.

Tema 1. Bexropsl. Onepannu Haji BEKTOpaMH.
MakcumasbHoe koaudecTBo 0amios o bPC - 20.

Kontpomnsnas pabora.
Tema 2. Metoa koopauHat. [IpsiMmbie Ha TIOCKOCTH U B IPOCTPAHCTBE.
MakcumansHoe konundyectso 0aiuios o bPC - 20.

IIuceMeHHOE JOMallIHee 3aJaHue.
Tema 4. Kpussie Broporo nopsiaka. Konnueckue ceueHusl.
MaxkcumansHoe konudectso 0aiioB o bPC - 10.

HUroro 20+20+10=50 Gayuios
IIpoMeskyTouHasi aTTecTanus — 3a4eT — 50 OayIoB.

4 cemectp:
Texylmuii KOHTPOJIb!




YcrHsIit onpoc.
Tema 5. O0mas Teopus THHUH BTOPOTO MOPSIIKA
MakcumMaapHOe KommdecTBo 6amios mo BPC - 20.

KonTponbHas pabdoTa.
Tema 6. ['eomeTprueckue mpeodpa3oBaHus INIOCKOCTH U MPOCTPAHCTBA
MaxkcumansHoe konundectso 0aios o bPC - 20.

IIuceMeHHOE JOMallIHEee 3aJaHueE.
Tema 7. IloBepXHOCTH B €BKIUA0BOM IIPOCTPAHCTBE
MaxkcumansHoe konundectso 0aios o bPC - 10.

Uroro 20+20+10=50 6amioB
IIpomMe:kyTouHasi aTTecTanus — 3k3aMeH — 50 OayIoB.

5 cemectp:

Tekymuii KOHTPOJIb!

VYcrHeI# onpoc.

Tema 9. Di1eMeHTEI TOIIOJIOTUH

MakcumansHoe konuuectBo 6amios mo BPC - 20.

KonrponbHas padora.
Tema 10. TuddepeHnuanbHas reOMeTpUs KPUBBIX
MaxkcumansHoe konundectBo 0amtoB o BPC - 20.

Pedepar.
Tema 11. TuddepernnanscHas reoMeTprs TIOBEPXHOCTEH
MaxkcumanpHoe KomdecTBo Oamios mo BPC - 10.

Uroro 20+20+10=50 6amnoB
IpomexkyTounas arrecranus — 3k3amMed — 50 6asUIoB.

[MpomexyTouHasi aTTecTalys MPOBOAMTCS IIOCJIE 3aBEpUICHHsS HW3YUYCHUS MAUCHMIUIMHBI WM €€ 4YacTd B (opMe,
ompeensieMoll y4eOHbIM IUTaHOM 00pa30BaTENbHOM MPOTPaMMbI C 1IEJBI0 OLEHHUTH paboTy OO0ydarolerocs, CTeleHb
YCBOGHUSI TEOPETHYECKUX 3HAHUI, YPOBEHb C(OOPMHUPOBAHHOCTH KOMIIETESHIIH.

[IpemoaBaTens, MPUHAMAIOIINHN 3K3aMeH (3a4eT) 00ecleunBaeT CIyYaiiHOe pacipeielicHHe BApUAHTOB 3a4EeTHBIX 3alaHHH
MEXIy OOyJaroIUMICS C MOMOINBI0 OWIETOB W/WIKM C NMPUMECHEHHEM KOMITBIOTEPHBIX TEXHOJIOTHI, BIIpaBe 3aJaBaTh
oOygaronieMycs JONOJTHUTEIEHBIC BOIIPOCH M IaBaTh JOITOTHUTEIBHEIC 3aJaHHsI TIOMUMO TeX, KOTOPBIE YKa3aHBI B Oniere.
JK3aMeH (3a4eT) IpOXOIUT 1Mo OmeTaM. B xaxxoMm Oniere 1Ba TEOPETHUSCKUX BOIIPOCA H JBE 3aJadu.

VYCTHBIN WM TUChMEHHBIN 0TBeT — 20 6aIoB.

Pemrenne 3amaun — 30 6amios.

Hroro 20+30=50 GaioB.

OO011ee KOJIMYECTBO OAJUIOB M0 JUCIMITIMHE 3@ TEKYIIUH KOHTPOJIb M MPOMEKYTOUHYIO aTtTectaruo: 50+50=100 6aios.

CooTBeTcTBHE OANIIOB U OIICHOK:
Jlist sx3ameHa:

86-100 — ormimynHO

71-85 — xoporro

56-70 — yIoBIETBOPHUTEIBEHO
0-55 — HeyoBNIETBOPUTEIIBEHO

Js 3agera:
56 6amtoB 1 Ooiee - "3auTeHo"
55 Oam1oB 1 MeHee - ""He 3a4TeHO".

4. OueHOYHbIE CPEACTBA, MOPSIAOK UX MPUMEHEHHUS M KPUTEPHH OLeHUBAHUS

4.1. OueHOYHBIE CPEICTBA TEKYIIETr0 KOHTPOJIS

4.1.1. Ycruwrii onpoc. Tema 1. Bexkropsl. Onepannu Hag BekTopamu. Tema 5. O6uiasi Teopusi JHHAH BTOPOTo
nopsiaika. Tema 9. DiieMeHTHI TONOJIOT UM



4.1.1.1. ITopsaaok npoBeAeHUsI U MPoLeTyPa OLeHMBAHUSI.

VYCTHBIN ONpOC NMPOBOAWTCS HAa TNPAKTUYECKHX 3aHATHsAX. OOywaromyecs: BBICTYMAIOT C IOKIAIaMH, COOOLICHHUSIMH,
JOTIOJIHCHNSIMH, YYacTBYIOT B IHMCKYCCHH, OTBEYAIOT Ha BONpPOCH! mpemnonasatens. OuneHWBaeTcs ypOBEHb JOMAITHEH
MOATOTOBKA IO TEME, CIIOCOOHOCTh CHCTEMHO M JIOTHYHO W3/IaraTh MaTepHal, aHaJIU3UpOBaTh, (OPMYIHPOBATH
COOCTBEHHYIO HO3UIINIO, OTBEYATh HA JIOMOIHUTEIBHBIE BOIPOCHL.

4.1.1.2 Kputepun oneHMBAHUS

17-20 6a110B CTaBHUTCS, €CJIU 00yJaroOIIHuiics:

B oTBeTe KauecTBEHHO PACKPBITO cojaepkaHue TeMbl. OTBET XOPOIIO CTPYKTypHupoBaH. [IpekpacHO OCBOEH MOHATHIHBIN
anmapart. [IpoleMOHCTPUPOBAH BHICOKUI YPOBCHb MOHMMAaHHUS MaTepuana. [IpeBocXoHOe yMEHUE (POPMYIHPOBATh CBOU
MBICTIH, 00CYXIaTh TUCKYCCHOHHBIC ITOJIOKCHHS.

14-16 6a1J10B CTABUTCHA, €CJIH 00yUAIOIIUIACS:

OCHOBHBIE BOTIPOCHI TeMBI PAacKpheITEL. CTPyKTypa OTBETa B IIEJIOM aJeKBaTHa TeMe. XOpPOIIO OCBOCH IMOHATHUIHBIN
ammapat. [IpogeMoHCTpHPOBaH XOpPOIIMH ypPOBEHb IMOHWMAHHS MaTepuana. Xopollee yMeHHe (opMyIHpoBaTh CBOH
MBICTIH, OOCYXIaTh TUCKYCCHOHHBIE ITOJIOKEHHS.

11-15 6anj10B CTABUTCHA, €CJIH 00yUaAIOIIUIACS:

Tema yacTuuHO packpbiTa. OTBeT cnabo CTpPyKTypupoBaH. ITOHATHHHBIN ammapaT OCBOEH dYacTWYHO. IloHMMaHuWe
OTJICJILHBIX MOJIOKCHUI M3 MaTepualia 1Mo TeMe. Y IOBJICTBOPUTEIBHOE YMEHHUE (POPMYIUPOBATh CBOM MBICIIH, 00CYXKIaTh
JAUCKYCCHUOHHBIC IOJIOKCHUA.

0—10 6an10B cTABHUTCS, €CJIN 00YYAIOTIHIICS:

Tema He packpbiTa. [loHSATHITHBINA anmapaT OCBOEH HEyIOBJIETBOpUTEIbHO. [loHMMaHNe MaTepuana (parMeHTapHOE HIIH
orcyrcTByeT. Heymenue (hopMylMpoBaTh CBOU MBICIH, 00CYKIATh AUCKYCCHOHHBIE TTOJIOKEHHUS.

4.1.1.3. Conep:xaHue OLIEHOYHOIO CPEACTBA

3 cemectp

Tema 1

1. HanpaBneHHbIE OTPE3KU U BEKTOPHL.

2. CnoxeHre U BEBIYUTAHNE BEKTOPOB.

3. YMHOXEHHUE BEKTOpa Ha YUCIIO.

4. JIuneitHas 3aBUCUMOCTb BEKTOPOB.

5. baszuc. KoopauHaThl BEKTOpa OTHOCHTEIHHO JAHHOTO Oasuca.
6. Ilpoexus BeKTOpa Ha OCh.

7. CkansipHOE IPOU3BEICHUE BEKTOPOB.

8. BexTopHOE MPOU3BEIEHNE BEKTOPOB.

9. CMmemaHHOe NPOU3BEEHHE BEKTOPOB.

10. IIpeobpazoBaHKue KOOPAMHAT BEKTOPA IPH NEpexo/ie K HOBOMY 0asncy.

4 cemectp

Tema 5

1. OOmmee ypaBHEHHE JIMHUM BTOPOTO MOpsiaka. MHUMBIE TOYKH JMHUHM BTOPOTO mopsaka. [lepecedenue muHUM BTOPOTO
HOpAJIKa C IPSMOM.

2. ACUMIITOTHYECKHE HANIPABICHHS TUHUU BTOPOTO MOPSIKA.
3. ACUMITOTHL

4. lleHTp TUHAN BTOPOTO MOPSIKA.

5. KacarenbHas K THHHHM BTOPOTO MOPSIIKA.

6. JlnaMeTpsl JINHUKM BTOPOTO NOPSIIKA.

7. ConpsikEHHBIE HAIIPABJICHUS.

8. 'maBHBIC HanpaBiieHNs. [ TaBHBIC qUaMeTphI (OCH).

9. Kimaccuduxanus THHAN BTOPOTO MOPSIKA.

10. ITpusenenue JIBII k kaHOHHYECKOMY BUAY.

5 cemectp

Tema 9

. Tomonormaeckoe MpOCTPaHCTBO. MeTpudecKoe MPOCTPAHCTBO. TOMOIOT S, HHAYIIMPOBAHHASI METPUKOM.
. [lomnpocTpaHCTBa B TOMIOJIOTHYECKUX U METPHUYECKIX IPOCTPAHCTBAX.
. HenpepriBHBIE 0TOOpaskeHUSI 1 TOMEOMOPHHUIMBIL.

. @akrop-Tomosnorus. [IpocTpancTBo opOwHT.

. Ornenumocts. KomnakTHOCTh. CBA3HOCTS.

. [Nonsitne mudpeperHnmpyeMoro MHOrooopasusi.

. DHyiepoBa XxapakTepuCTHKa MHOT000pasusi.

. OpueHTaust MHOrooopasuu.

. CBs13Has cymma MHOroo6pasuit. Hakpbitus.
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10. ITpaBrIIbHBIE MHOTOTPAHHUKH.

4.1.2. KontpoabHas padora. Tema 2. Meron koopaunart. [IpsiMble Ha NJI0CKOCTH M B pocTpaHcTBe. Tema 6.
I'eomeTpuyeckue npeodpa3zoBaHus MI0CKOCTH U npocTpancTBa Tema 10. IuddepenuuanbHas reoMeTpus KPUBBIX.

4.1.2.1. Ilopsigox nmpoBeaeHHsI.

KontponbHas paboTa HpPOBOJUTCS B Yachl ayJUTOPHOW paboThl. OOydaromiuecs MONYYalOT 3aJaHHs s MPOBEPKH
YCBOCHHUS TIPOWJICHHOT0 MaTepuana. PaboTa BRIMONHSACTCS B MUCEMEHHOM BUC M craTes mpenoaaBarento. OIeHUBAOTCS
BIIAJICHUEC MATCPUAIIOM IO TEeMe pPabOThI, AHATUTHYCCKHE CIOCOOHOCTH, BIIQJICHUE METOJAaMH, YMCHHS W HaBBIKH,
HEOOXOAUMBIE [l BBIIOJIHEHUS 3aJaHUiA.

4.1.2.2 Kputepun oneHMBAHUS

17-20 6anj10B CTAaBUTCHA, €CJIH 00yUaAIOIIUIACS:

[IpaBunbHO BBINONHEHBI Bce 3anaHus. [IpoleMOHCTpUPOBAaH BBICOKMN YPOBEHb BiaAcHUS MarepuaiaoM. lIposBieHs
MIPEBOCXOIHBIE CTIOCOOHOCTH MPUMEHSTh 3HAHWS M YMEHHS K BBITIOJTHEHHIO KOHKPETHBIX 3aaHUI.

14-16 6a1J10B CTABUTCHA, €CJIH 00yUaAIOIIHIACS:

[IpaBuibHO BBITIOJIHEHA OOJIBINIAS YacTh 3amaHui. I[IpUCYTCTBYIOT HE3HAYWTENbHBIC OIMMOKH. I[IpomeMOHCTpHUpPOBaH
XOpOIIWH YpPOBEHb BIAACHUS MarephajoM. I[IposSBICHBI CpemHWE CIIOCOOHOCTH NPUMEHATh 3HAHUS W YMEHHS K
BBITTOJTHCHHEO KOHKPETHBIX 3aTaHHH.

11-15 6anjioB cTaBUTCH, €CJIH 00yJAIOIIUIACS:

3ajaHus  BBINOJNIHEHBI Oojiee ueM HanonoBuHy. IlpucyTcTByloT —cepbE3Hble omuOku. [IpogeMoHCTpUpOBaH
y}lOBHeTBOpI/ITeHbHLIﬁ YPOBCHb BJIAJICHUA MaTC€pHUaJIOM. HpOS[BJ'IeHLI HU3KHUEC CHOCO6HOCTI/I NPUMCHATHL 3HAHUA U YMCHUSA K
BBITIOJTHCHUIO KOHKPCTHBIX 33]13HI/II>1.

0--10 6a/1)10B CTABUTCS, €CJIH 00y4YaKOIIHIiCs:

3amaHus BBITIOTHEHBI MEHEE YeM HANOJOBHHY. IIpoIeMOHCTpHUpPOBAaH HEYIOBICTBOPUTEIBHEIH YPOBCHb BIIAICHUS
MaTepuanoM. [IposBIieHBl HEZOCTATOYHBIC CIIOCOOHOCTH TMPHUMEHSATH 3HAHWSA W yYMEHHUS K BBIMOJTHEHUIO KOHKPETHBIX
3aaHAN.

4.1.2.3. Conep:xaHue OLIEHOYHOI0 CPEACTBA

3 cemectp

Tema 2

TunoBsle 3a1a4un: JaHBI KOOPIUHATHI 4-X BEpLINH TeTpa3apa. HalTi ypaBHEHUS
1. Haiitu ypaBHeHus pedep TeTpa’pa.

2. Haiitu ypaBHEHUS NPSMBIX, COSTUHSIONINX CEpeUHBI pedep TeTpadapa.
3. HaiiTi ypaBHeHHsI rpaHeid TeTpasdapa.

4. HaiiTy BeTMYHHBI YTIIOB MEXIY peOpaMu TeTpasapa.

5. HaiiTi BeIMYMHBI YIII0B MEXAY TpaHs MU TeTpasIpa.

6. HaiiTi nnowmaau rpanei Tetpaspa.

7. Haiiti 06beM TeTpasipa.

8. Haittu nyiMHy BBICOTBI TETpadapa.

9. Haiitu ypaBHEHUs IPSIMBIX, COAEPIKAIINX BBICOTHI TETPAdApa.

10. Haiiti pamuyc OonmucanHom cdephl TeTpasapa.

4 cemectp

Tema 6

1. Jloka3arb, 4T0 npeoOpa3oBaHHE SIBISETCS JBIDKCHHEM, yKa3aTh €ro BHJ W HAWTU ONpENeNsIolIfe dJIeMeHThl X'=3/5
X+4/5 y-1, y'=-4/5 x+3/5 y-15.

2. Hanmcatb GopMyJIbl CKOIB3SIIIEH CHMMETPHUH, 3aJaHHOH Oocbio | 1 BekTopoM JlokazaTh, YTO MpeoOpa3oBaHKE SBISETCS
JIBIDKCHUEM, YKa3aTh €ro B U HAUTH ONpeAestonine aneMenToixN'=3/5 x+4/5 y-1,yN=-4/5 x+3/5 y-15.

3. HamucaTs opMyJIsl CKONMB3AIIEN CHMMETPHH, 3a1aHHON ochio | 1 BektopoM a ~: 1:x-2=0,a 7(0,3) .

4. BBIYMCIUTB KOOP/MHATHI LIEHTPA MOBOPOTA, 3aJaHHOTO (hopMmynamu: (X'=3/5 x-4/5 y+1, y'=4/5 x+3/5 y-2.).

5. Jlausr koopauHaThl Touek A(N3,1),B(0,2),A" (2,\/3-2),8'(0,\/3-2). Hanmcats ¢opmyibl ABWKEHHS TEPBOTO POAA, 3HAaS,
gro f(A)=A"f(B)=B"

6. B peniepe R manb koopaunatse TouekA(2,1), B(3,-2), C(1,0), A' (-1,-5), B' (-3,1), C' (1,-3). [loka3aTh, 9TO TPEYrOJIHHUKH
ABCu A' B' C'romoTeTnussl, 1 Harmucathb ¢popmyisl romotetud h: h (AABC)=AAB'C'.

7. B oproHopmupoBanHoM periepe R mansr koopaunartsr Bepurna A(0,-3),B(4,0),C(1,-1), A' (-6,-6), B' (0,-2), C' (-26/5,-8/5)
tpeyronsaukoB ABC n A'B'C'. Jloka3ats, uro Tpeyroasaukn ABC n A'B'C' mono6us1. Haiitu popmyiier mogo0ust.

8. Hammcare ¢opmynsl npeobpasoBanust monodus mepBoro poxa, npu koropom A(1,2)— A'(2,0), B(-2,3)— B'(0,0).
BbruncanTh KOOpIMHATH HHBAPHAHTHOW TOUKU M HAWTH KO3 (UINEHT 10100HS.

9. BBIYHCITUTH KOOPANWHATHI LICHTPa IIOBOPOTA, 3aJaHHOr0 GpopMmynamu: X'=3/5 x-4/5 y+1,y'=4/5 x+3/5 y-2.

10. Harucats ypaBHeHust oceit cummeTpun Tpeyronsauka ABC, ecm A(1,3), B(2,-1), C(4,2).

5 cemectp



Tema 10

1. Berauciuts AmuHy DyTH JUHUU X=a(cost+tsint),y=a(sint-tcost) mexxay nByms Toukamu M (t=1 ) u N (t=2 ).

2. BerauciuTs IUHY OyTH TWHUU y=Incosx Mexay Toukamu X=0, u x=mn/3.

3. Haifti kpuBH3HY JTHHAN X=acos"3 t, y=asin”3 t B MpOM3BOIHHOH TOUKE.

4. CocTaBUTh YpaBHEHNE U HAYSPTUTH TpadyK 3BOMIOTH THHUHU X=a cht, y=b sht

5. [Nokazatp, yto muHUA X=acos”3 t, y=asin”3 t,z=a cos2t JISKUT Ha OTPAaHUICHHON YaCTH IMIMHAPHIECKON MOBEPXHOCTH,
HarnpasJsiionIas KOTopoi ? actpouza, a oopasyromye napauiensasl ocu Oz.

6. Haiitn npoeximu muHuM X=t,y=t"2,7=t"3 Ha KOOpJMHATHBIE IFIOCKOCTH ¥ KPUBU3HY 3TOH JIMHUU B Touke M (t= 2).

7. Ilokasatk, 94TO JIUHUS X=tcOst, y=tsint, z=ct JEKUT HA KPYyTOBOM KOHYCE.

8. HaiiTi ypaBHEHHUS KacaTellbHOM M HOPMaJIbHOHM IUIOCKOCTH B HMPOW3BOJBHOM TOUKE JHMHHM X"2+y"2-z\2=1, X"2-y"2-
"2=1.

9. Haiitn nepByto kBajpaTnuHyio GopMy reJukonia o0Iero Buaa Xx=ucosv,y=usinv,z=f(u)+av.

10. Haiitu opToroHaNbHBIE TPAaEeKTOPHH IPSIMOIWHEHHBIX 00pa3yIOMMX TMOBEPXHOCTH, 00pa30BaHHON KacaTelIbHBIMH K
HEKOTOPOU JIMHUH.

4.1.3. Tucbmennoe qomamnee 3aganue. Tema 4. Kpusbie BToporo nopsiaka. Tema 7. [IoBepXHOCTH B eBKJINI0BOM
MPOCTPAHCTBE.

4.1.3.1. Ilopsiiok mpoBeaeHMsI.

OOyuaronuecs IOMy4aloT 3alaHUe [0 OCBEIICHUIO ONPEIeIEHHBIX TEOPETHUECKHX BOIPOCOB WM peLIeHHIo 3a1a4. PaboTa
BBINIOJIHETCA NMUCBMEHHO JoMa M chaaéTcs mpemnojasarento. OLEHHBAIOTCS BIaJC€HHE MaTepHalIoM IO TeMe padoThl,
aHaIMTHYECKUE CIOCOOHOCTH, BIIaJICHHE METOJaMU, YMEHHS U HaBBIKH, HEOOXOIUMBIE JIS BBIMTOJTHEHUS 3a1aHHH.

4.1.3.2 Kputepun oneHNBaHUS

9-10 6a/1510B CTABHTCH, €CJIN 00YYAIOLIUIICS:

[MpaBunbHO BBHINONHEHB! Bce 3amaHus. [IponeMOHCTpHMpPOBAaH BBICOKHH YpPOBEHb BJIAJCHHA MaTepHanoM. [IposiBieHEI
MIPEBOCXOIHBIE CIIOCOOHOCTH MIPUMEHATH 3HAHNUS M YMEHHS K BBIITOJHEHHIO KOHKPETHBIX 3aaHUN

7-8 6aJJ10B CTAaBUTCSH, €I 00yYaIOIIHiica:

[IpaBunbHO BHINIONHEHA OONbIIAas YacTh 3aJaHMA. [IpHCYTCTBYIOT He3Ha4yWTeNbHBbIE OMmMOKH. IIponemMoHCTpHpOBaH
XOpOIIMH YpOBEHb BIAACHUS MaTepuaioM. I[IposBIEHBI cpenHHE CIOCOOHOCTH MPUMEHSTh 3HAHUS M YMEHHSA K
BBITIOJTHCHUIO KOHKPCTHBIX 33}13HI/II>1

5-6 6aI0B cTABUTCSI, €CJIN OOyUAlOLIUIiCS:

[IpaBunbHO BBINIONHEHA OonblIas 4acTh 3ajaHuil. [IpHCyTCTBYIOT He3HauyuTenbHble OMMOKU. [IponeMoHCTpHpoBaH
XOpOIIMH YpOBEHb BIAACHUS MaTepuaioM. I[IposBIEHBI cpenHHE CIOCOOHOCTH NPUMEHSTh 3HAHUS M YMEHHSA K
BBITIOJTHEHUIO KOHKPETHBIX 3a}IaHHﬁ

0--4 6an0B cTAaBHUTCS, €CJIU 00yYAIOLIHIACH:

3agaHus BBIOJHEHBl MEHEE YeM HAloJIOBHHY. IIpOIeMOHCTPHPOBaH HEYAOBJICTBOPUTENBHBIH YPOBEHb BIAJCHUS
MareprasioM. [IposiBIICHBI HEZOCTATOUHBIE CIIOCOOHOCTM NPUMEHSTH 3HAHMS M YMEHHUS K BBINOJHEHHIO KOHKPETHBIX
3aJaHuH

4.1.3.3. Conep:xaHne ONEHOYHOT0 CPEACTBA

3 cemectp

Tewma 4

1. K xpuBoit x"2+6xy+9y”2-12x+4y+20=0 npoBecTu KacaTejbHble, NapajuieNbHble MpsMoi 2x+3y-6=0.

2. Haiitu ypaBHeHHe quaMeTpa KpuBoi X 2+6xy+y”2+6x+2y-5=0, mpoxoasdiiero gepe3 Touky (2,1).

3. CocTaBHUTh ypaBHEHUS IBYX COIPSDKCHHBIX THAMETPOB KPUBOH Xy-Y/2-2x+3y+3=0, oAWH U3 KOTOPHIX MapaiielieH OCH
Oy.

4. Haiitu rnaBHBIC HalpaBIeHHUS KPUBOU X/2-4Xy+4y"2-5x+10y+6=0, 3amaHHO# B MPSIMOYTOJIBHON NEKapTOBOH CHCTEME
KOOpP/JHHAT.

5. IlpuBecTy K KAHOHUYECKOMY BHUIy ypaBHEHHE JIUHUM 4X"2+4xy+y"2+8x+6y+3=0.

6. Onpenenuts ocu JIBIT 4x"2+4xy+y”*2+8x+6y+3=0.

7. Haiitu ueHTp kpuBoit x2-4xy+4y~2-5x+10y+6=0.

8. HaiiTu riiaBHBIE IHAMETPHI APHI IEPECEKAOIINXCS PSIMBIX.

9. Haiitu riiaBHBIE AHaMETPHI aphl MapalIebHBIX MPSIMBIX.

10. Haiitu Bce KpuBBIE BTOPOTO MOPSAKA, WMEIOIINE BEKTOPHI OJHOBPEMEHHO TJIABHOIO M ACHMITOTHYECKOTO
HaIIPaBJICHUH.

4 cemecTp

Tema 7

2. Hanmcarp ypaBHEHHME IMIIMHIpA BpamieHus, npoxoxsmero yepes M (1,-2,1), ocblo KOTOPOTro CIyXKHT mpsiMas: X = t,
y=1+2t, z=-3-2t.



3. HanmcaTth ypaBHeHHE KOHUYECKOW MTOBEPXHOCTH, €CJIM HAMpaBJAiomas B miiockoctd OXy 3aaHa ypaBHeHHEM X\ 2+y"2-
y=0, a BepmmHa umeeT koopauHatsl (0,0,1).

4. Onpenenuts ¢urypy @, 3amaHHyl0 ypaBHeHHEeM: X2+y” 2+z"2+2ax+2by+2cz+d=0, roe a, b, ¢, d ? BemecTBeHHbIE
qHcIa.

5.Hammcate ypaBHeHHWE (QUIypH, COCTOSIIEH W3 TOYEK BCEX MPSAMBIX, Kacapommuxcs chepsl x 2+y"2+z"2=1 u
TepeceKaromuX MpsiMbIe a U b, 3aganneie ypaBHeHUAME: x=1,y=0, u x=-1, z=0.

6. Haiitn ypaBHeHue mapabosonja ¢ LEHTPOM B Hayajie KOOPAWHAT, OCh KOTOPOTO cOBIajaeT ¢ ochto Oy M KOTOPBIH
npoxoaut yepe3 Touku (1,-2,1) u (-3,-3,2).

7. HaiiTi ypaBHeHHs NMPSIMOJIMHEHHBIX 00pa3yrOUMX MOBEpXHOCTH X"2/25-y"2/9+7z72/4=1, npoxonsamux depe3 ToUky M
(5,3,2).

8. Hamucate ypaBHEHHE MHOXECTBA TOUEK, oTcTosux oT Touku O(1,2,-1) Ha paccTosnun R=5.

9. Hamucatp ypaBHeHHE cepbl, mpoxoasieii uepes Touku A(7,9,1), B(-2,-3,2), C(1,5,5), 1(-6,2,5).

10. Hammmcats ypaBHEHHE TIOBEPXHOCTH, 00pa30BaHHOH BpamieHneMm okpyxHoctH ¢ neaTpoM 0(0,4,0) u r=1, nexarei B
wiockoctd Oyz, BOkpyr ocu Oz.

4.1.4. Peepar. Tema 11. IluddepenumanbHas reoMeTpusi IOBEPXHOCTEH

4.1.4.1. Tlopsaaok NpoBeIeHH.

OOyuarommecs: CaMOCTOSTENIFHO THINYT pabOTy Ha 3aJaHHYI0 TEeMy H CHAlOT IPEroJaBaTeli0 B MICEMEHHOM BHIe. B
paboTe mpom3BoAWTCS 0030p MaTepHaia B ONPEHeIEHHONW TeMaTHYeCKOW obmacth nubOo mpemiaraeTcs COOCTBEHHOE
pellicHHe OMNpeAeACHHOW TEOPETHYCCKONW WM TMPaKTHYeCKOW mpoOaeMbl. OIleHHBAIOTCS MPOpPabOTKa HCTOYHUKOB,
U3JIOKEHHE MaTepuana, (OpPMYJIUPOBKA BBIBOJOB, COOJIOACHHE TPeOOBaHMH K CTPYKType M O(OPMIICHHIO paboTHl,
CBOEBPEMEHHOCTb BBINOJIHEHH. B ciiyuae myOnuyHo#t 3amunThl pedepara oLeHUBAIOTCS TAKIKE OPATOPCKHUE CIIOCOOHOCTH

4.1.4.2 Kputepun oneHMBAHUS

9-10 6a/1y10B CTABHTCH, €CJIN 00yUYAIOLIUIICS:

Tema packpbiTa TOTHOCTEIO. [IpoIeMOHCTPHPOBAaHO MPEBOCXOJHOE BIAICHHE MaTepHaIoM. VcIoIp30BaHEl HaJISKAIIHE
HCTOYHHKH B HYXHOM KommdectBe. CTpykTypa paOOTBI COOTBETCTBYET WOCTAaBICHHBIM 3amadyaM. CTerneHb
CaMOCTOSATENFHOCTH PabOTHI BEICOKASI.

7-8 6aJ171I0B CTABHUTCS, €CJI 00YYAOLIHIACH:

Tema B OCHOBHOM packpbiTa. [IpoIeMOHCTPHPOBAHO XOpoIlee BIAICHHE MaTepHaloM. VICHonbp30BaHBI HaIJIe)KaIHe
nucrouyHukd. CTpyKkTypa paboThl B OCHOBHOM COOTBETCTBYET IIOCTaBICHHBIM 3ajadaM. CTENneHb CaMOCTOSTEIBLHOCTH
paboTHI cpeHss.

5-6 6a,1J710B CTaBUTCS, eCJIU 00yUarommiics:

Tema packpsita ciabo. [IpoileMOHCTPUPOBAHO YIOBIETBOPUTEIBHOE BIIaJCHHE MaTepUalioM. VCoIb30BaHHbIE HCTOUHUKH
U CTPYKTypa pabOThl YACTUYHO COOTBETCTBYIOT MMOCTABJIEHHBIM 3a/1a4aM. CTeneHb CaMOCTOATENHHOCTH pa0OThI HU3KASI.
0--4 6a,1710B CTABUTCS, €CJTU 00yYAIOIIHIICS:

Tema He packpsita. [IpogeMOHCTPUPOBAHO HEYTOBICTBOPUTENEHOE BIIaJICHIE MaTepraioM. Vcrons30BaHHbIE UCTOYHUKA
HenoctaTouHbl. CTpYKTypa paboThl HE COOTBETCTBYET IMOCTABICHHBIM 3aadaM. PaboTa HecaMOCTOsATEbHA.

4.1.4.3. Conep:xaHue ONEHOYHOT0 CPEACTBA

5 cemectp
Tema 11
1. Pa3zBepThIBaromuecs OBEPXHOCTH.

2. BHemHsAs reoMeTpusi HOBEPXHOCTEH.

3. BHyTpeHHSS reoMeTpus IIOBEPXHOCTEH.

4. Teopema I'aycca.

5. IlceBmocepa u €€ cBA3b C MIOCKOCTHIO JloOaueBCKOTO.
6. Teopema MeHbe.

7. ACUMITOTUYECKUE TUHUU HAa TOBEPXHOCTH.

8. JIunuK KpUBU3HBI HA TIOBEPXHOCTH.

9. I'eonie3nueckue TMHUY HA TOBEPXHOCTH.

10. YeObimeBckas ceTb Ha TOBEPXHOCTH.

4.2. OueHOYHbIE CPEICTBA MPOMEKYTOUHOI aTTeCTAlNU

[To aucuuIIMHE MPETYCMOTPEH 3a4eT B 3 ceMecTpe W 3K3aMeHbl B 4 W 5 cemecTpax. Dk3aMeH (3a4eT) MPOXOIUT IO
OwieraM. B xaxaom Ouiere JBa TEOPETHUECKHX BOIMpOCa M JiBe 3aja4u. Ilocie oTBeTa CTYAEHTY MOTYT OBbITh 3aJlaHbl
JIOTIOJTHUTEIbHBIC BOPOCHI, KaK [0 MaTepraiaM OniIeTa, TaK U 110 OCHOBHBIM OIPEACIICHISIM Kypca B 1eioM. OrieHuBaeTCs
BJIaICHUE MaT€puajioM, €ro CUCTEMHOE OCBOCHHUC, CHOCO6HOCTB NPUMEHATH HYXHBIC 3HAHWA, HABBIKM U YMCHUA IIPpU
aHaJU3¢ MPOOJIEMHBIX CUTYAIlMi ¥ PEIICHUH MPAKTUICCKUX 33aJaHHH.



4.2.1. YcTHBIH WIM MTHCbMEHHBIH 0TBET HAa BONPOC

4.2.1.1. ITopsaaok npoBeAeHUsl U MPoLeTyPa OLeHMBAHUSI.

Y cTHBIN WM TUCHbMEHHBIN OTBET Ha BOTIPOC HAIIPaBJIEH HA MIPOBEPKY 3HAHUNW OCHOBHBIX Pa3/IeNIOB T€OMETPHH.

4.2.1.2. Kputepuu onleHUBaHMA.

17-20 6a1J10B CTABUTCH, €CJIH 00yJaAIOIIUIACS:

B oTBeTe KadeCTBEHHO pacKphLI cojaepikaHue TeMbl. OTBET XOpOIIO CTPYKTypHUpOoBaH. [IpekpacHO OCBOSH MOHATHIHBIN
anmapart. [IpogeMOHCTpUpOBaH BBICOKHI YPOBEHb IIOHMMaHUsl MaTepuana. [IpeBocxonHoe ymeHne GopMynupoBaTh CBOH
MBICJIY, 00CYKAATh TUCKYCCHOHHBIE TIOJIOKEHHUSI.

14-16 6a110B CTABHUTCS, €CJIU 00yUaIOIIHiics:

OcHOBHBIE BONPOCH TeMBI packpbll. CTpyKTypa OTBETa B LIEIOM a/leKBaTHAa TeMe. XOPOIIO OCBOEH NMOHATUIHBII anmapar.
[IponemMoHCTpUPOBaH XOPOIIMI ypOBEHb INMOHUMaHHS Marepuana. Xopollee yMeHHe (OPMYIHPOBaTh CBOM MBICIIH,
00CyXJaTh TUCKYCCHOHHBIE MTOJI0KEHHSI.

11-15 6anj10B CTABUTCHA, €CJIH 00yUaAIOIIUIACS:

Temy wactuuHo packpsil. OtBeT ciabo CTpyKTypupoBaH. IIOHATHHHBIA ammapar OCBOGH dYacTW4yHO. IloHMMaHue
OTJENFHBIX MOJIOKEHUH M3 MaTepualia Imo TeMe. Y TOBICTBOPHUTEIBHOE YMEHHE (HOpMYyIHNPOBATH CBOM MEICIH, 00CYXIaTh
IVICKYCCHOHHBIC TTOJIOKEHS.

0--10 6a/1JI0B CTABUTCS, €CJIH 00yUYaIOIIHiiCs:

Temy He packpbul. [IoHATHIHBIN ammapaT OCBOEH HEYJOBIETBOpUTENbHO. [loHMMaHHe MaTepHana (parMeHTapHOE WM
orcytcTByeT. Heymenue (hopMyIMpoBaTh CBOU MBICIIH, 00CYXIaTh IUCKYCCHOHHBIE TTOJIOKEHUSI.

4.2.1.3. OueHo4yHblIe CpeaACcTBA.

Bonpocs! 1J1s1 yCTHOr0 MJIM NHCBMEHHOI0 0TBeTa

Cemectp 3

. HanpaBnenHsle 0Tpe3ku 1 BeKTOPHI. ClI0KEHHUE U BEIUUTAaHHE BEKTOPOB.

. YMHOXEHHE BEeKTOpa Ha YHCIIO.

. JIuneiiHast 3aBUCUMOCTb BEKTOPOB.

. Bazuc. KoopamHaThI BEKTOpa OTHOCHTENBEHO JaHHOTO Oa3uca.

. [Ipoex1ust BekTopa Ha OCh.

. CkansipHOE TIPOM3BEICHUE BEKTOPOB.

. BektopHOe npon3BeieHIe BEKTOPOB.

. CMem1aHHOE IPOU3BEICHHE BEKTOPOB.

. ApduHHas 1 npsMOyToNbHas IEKapTOBa CUCTEMbl KOOPAMHAT Ha TNIOCKOCTH U B pocTpaHcTie. [lene-Hue oTpe3ka B
JTAHHOM OTHOILCHHH.

10. [onsipHas cucreMa KOOpJMHAT Ha IUIOCKOCTH. LlunmHapuyeckas 1 cepryeckas CUCTEMbl KOOPANHAT.

11. IIpeobpa3oBanue aduHHON crcTeMbl KOOPIUHAT B aPUHHYIO (Ha IUIOCKOCTH U B IPOCTPAHCTRE).

12. IIpeobpazoBaHne NPsIMOYTOJIBHOM 1eKapTOBOH CHCTEMBI KOOPIUHAT B MIPSIMOYTOJIBHYIO AEKAPTOBY (Ha IUIOCKOCTH U B
MIPOCTPAHCTBE).

13. Pa3nmu4aHbIe CIOCOOBI 3a1aHUS MPSMOH Ha TTOCKOCTH. [1y9IKH MpsIMBIX.

14. PazmuaHBIe CIOCOOBI 331aHUS IUIOCKOCTH B TPEXMEPHOM MPOCTpaHCTBe. [IyUKH U CBSI3KH IIOCKOCTEH.

15. Pa3muaHBIe CIOCOOBI 331aHUS MPSMOH B IIPOCTPAHCTBE.

16. 'eomeTpuyeckuil cMbici 3Haka MHOrowieHoB Ax+By+C na mnockoctu u Ax+By+Cz+D ? B npoctpaHcTBe.

17. PaccTosiHUE OT TOYKH A0 NPSIMON Ha MJIOCKOCTH.

18. Yron Mexay IByMs IpSIMBIMU Ha TJIOCKOCTH.

19. PaccTosHue OT TOYKH 10 MIOCKOCTH. YTOI MEXIY ABYMS INIOCKOCTSIMU.

20. B3aumHOE pacmosio’keHHe ABYX MPSIMbIX HA INIOCKOCTH U B IPOCTPAHCTBE.

21. B3auMHOE pacIroyio’keHue MPSIMOH U MIIOCKOCTH.

22. B3auMHOE pacroyiokeHre ABYX U TPEX TIOCKOCTEH.

23. PaccTosiHUE OT TOYKH JI0 MIPSIMOH B MIPOCTPAHCTBE. PaccTosiHnE MEX Ty CKPEIINBAIOIIMMUCS TIPSMBIMH.

24. Dnnunc.

25. T'umiepboma.

26. [Tapaborna.

27. JIupeKTpHCHI IDIHIICA U THIIEPOOIIBL. Y paBHEHUS JUTUIICA, TUIICP OOl ¥ TAapadOoIbl B MOJIIPHBIX KOOPAUHATAX.

OO\ DN bW~
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Cemectp 4

1. Obu1ee ypaBHEHHE JIMHUH BTOPOTO MOPsiiKa. MHUMBIE TOUYKH JHHAN BTOPOTO nopsiaka. [lepecedenne TMHUN BTOPOTO
NOpAJIKa C IPSMOH.

. ACIMIITOTHYECKHE HAIIPABJICHHS JTMHUU BTOPOTO MOPSAAKA. ACHMIITOTHL.

. LleHTp THMHUN BTOPOTO MOPSIKA.

. KacarenbHas K JIMHUM BTOPOTO MOPSIKA.

. lnaMeTphl TMHUHU BTOPOro MOPSAKA.

. ConpskE€HHBIC HAIIPABICHHUS.

. 'nmaBHble HanpaBneHus. [ 1aBHbIE TUaMeTpsl (OcH).

. Kimaccugukanus nmiuHuit Broporo nopsiaka.

. [IpuBenenne o01Iero ypaBHEH!s JIMHUN BTOPOTO TOPSAKA K KAHOHUYECKOMY BHUILY.

O 003N Li A WI



10. IToBepxHOCTH BpaleHHUSI.

11. Hunuaapuyeckue moBEpXHOCTH.

12. Konngeckne MoBEpXHOCTH.

13. Dmmurnconz.

14. TuniepOoT0n b1

15. ITapabGomounapl.

16. IIpsmonuHeitHbIe 0Opa3yole NOBEPXHOCTEH BTOPOro MOpsiAKa.

17. I'pynna npeoOpazoBanuii MHOXKeCTBA. Kpurepuii moarpymms.

18. JIBM>KeHUs TIOCKOCTH.

19. AnanuTuveckoe 3aJjaHue IBUKEHUS TUIOCKOCTH.

20. Knaccudukanums 1BHKEHUH MIIOCKOCTH.

21. I'pynmna ABmKeHUH TIOCKOCTH U €€ MOArpyIbl. [ pymna cHMMETpril FTeOMETPUICCKON (DUTYPHI.
22. T'omoTteTHs Ha TWIOCKOCTH. [Ipon3BeieHrie TOMOTETHH U IBHYKCHUSL.

23. ITogoOus IOCKOCTH. AHATUTHYECKOE 3aJaHNE TTOLO0O U,

24, I'pyrina nomo0uii TUIOCKOCTH U €€ TIOATPYIIITEL.

25. A dunnasie npeodpazoBanms IocKoCTH. I'pynma adGUHHBIX peoOpa30BaHMi INIOCKOCTH U €€ IOI-TPYIIITEL.

Cemectp 5

. Tomonoruueckoe MpoCTPaHCTBO.

. MeTpuueckoe IpoCTpaHCTBO.

. HermpepoiBHbIe 0TOOpaxenus. ['omeoMophusm.

. OTnenuMocTh, KOMIAKTHOCTb, CBSI3HOCTb.

DiinepoBa XapaKTepUCTHKA TONOJIOTHYECKOT0 MHOT000pa3Hsi.

. Tpu nemmsbI 0 BekTOp-(hyHKIMSIX. BekTOpHBIE KpyroBBIe (QYHKINH.

. llonstue kpusoit. [TapameTpuueckoe ypaBHeHHe KpuBoil. KacarenbHas npsiMas KpuBoil.

. HesBHOE 3aanme miiockoi kpuBoid. OcoOble TOUYKHM KPUBOM, 3aJaHHON HESIBHO.

. IToBepxHOCTH U €€ KacaTeIbHAs IIIOCKOCTh. HesiBHOE 3a1aHie NpOCTPaHCTBEHHON KPUBOH.

10. Anuna myru.

11. Anuna nyru kak nmapamerp. Conmpukacaromasics IIoCKOCTh KPUBOH.

12. CompoBoskaaronuii TpéXrpaHHuK KpuBoil (TpéxrpanHuk dpene). Popmynsl Ppene.

13. Jlemma o equHUYHOM BekTope. KpuBu3HA U KpydeHHE KPUBOH.

14. ®opMyb! IS BBIUUCIICHUS KPUBU3HBI U KPYyUCHHUS.

15. Orubaromas oHOapaMeTPUUECKOT0 CEMEHCTBA KPUBBIX. DBOJIIOTA U 9BOJIBBEHTA INIOCKOW KPUBO.
16. B3aumHOe pacroiokeHre KPHUBOHM ¥ IUIOCKOCTH. BUJ KpUBO#A BOIM3U TaHHON TOYKH.

17. HarypanbHble ypaBHEHHS KPUBOM.

18. IonsTne nmoBepxHocTu. KpuBosnHeiHbIE KOOPAWHATHI M TApaMETPUUECKOE ypaBHEHHE TOBEPXHOCTH.
19. KacarenpHast IpsiMasi 1 KacaTesibHasl INIOCKOCTh NapaMeTPpHU30BaHHOI rmoBepxHOocTH. HopMais moBepx-HOCTH.
20. JInnHa myru KpuBoii Ha moBepxHOCTH. [lepBas kBagpaTudHas Gopma.

21. Yron Mexay AByMs JIMHUSIMH Ha TOBEPXHOCTH.

22. IImommame 006IacTH Ha TOBEPXHOCTH.

23. HopMmanbHas kpuBH3Ha. Bropas kBagapaTudHas (Gopma MOBEPXHOCTH.

24. KpuBu3Ha KpUBOH U €€ colrpuKacaronasics miockocts. HopmansHoe cedenue.

25. Teopema MeHsbe.

26. Unnukatpuca J{rorneHa.

27. ®opmyna Ditnepa.

28. XapakTepHCcTHUECKOe ypaBHEHNE TOBEPXHOCTH. [1onHas U cpeqHsst KpUBU3HEL

29. Kiaccudukanus To4eK MOBEPXHOCTH.

30. Cdepuueckoe orobpaxxenne. Teopema ["aycca.

31. AcumnToTHUECKHE HAPaBJICHHUS M aCHMITOTHYECKHUE JINHHH.

32. I'naBHblE HaNpaBJIEHUS HA MOBEPXHOCTHU. JINHUU KPUBU3HBI.

33. U3rubanue u HanoxumocTb. Kpurepuit Haoxumoctu. [Ipenmer BHyTpeHHEH TreéOMETpHH TIOBEPXHO-CTH.

Ne)

4.2.2. Pemienue 3aaa4

4.2.2.1. Ilopsinox npoBeeHUs] U NMPoOLeIyPa OLlEHUBAHMA.

IlpennararoTcss 3agauM Ha TPOBEPKY YMEHUM MPOBOAUTH MPAKTUUECKHE pPacyeThbl, aHaIU3UPOBATH IOJIyYEHHbIE
pE3YNbTATHL

4.2.2.2. Kputepuu oleHUBaHMs.

26-30 6aJ1J10B CTAaBUTCS, €CJIH 00yYAIOUINMCH:

3aaHue BBIITOIHEHO TTOJIHOCTHIO U MIPABUIIBHO.

21-25 6a1J10B CTAaBUTCH, €CJIM 00YYAIOIMMCH .

3ajaHue BBINOJHEHO IIOJHOCTHIO, HO HET JOCTaTOYHOro OOOCHOBaHMs. MM Tpu BEpHOM peEIICHWH JIOINyIIeHa
BBIYHCIINTEIbHAS OIIMOKA MK HEJIOYET, He BIMSAIOMINI Ha IPABWIILHYIO ITOCIIEI0BATEILHOCTD PACcCy K ICHHH.

21-25 6a1J10B CTAaBUTCH, €CJIM 00YYAIOIMMCH .



3amaHue BHITOIHEHO YaCTHYHO M € (PaKTHUECKUMH U BEIYUCIUTEIHHBIMH OITHOKaMU.

0-16 6a/110B CTABHUTCSH, €CJIN 00YYAIOIIUMCSH :

3amaHue He BHITIOIHEHO WM BBIITOJHEHO ¢ OONBIINM KOJIMIECTBOM (PaKTHUECKUX U BEIYUCIUTEIHHBIX OITHOOK.

4.2.2.3. OueHo4HbIe cpeICTBA.

3aganmne 1. 1.CocTaBuTs ypaBHEHHE KOHYCa C BEPITHHOM B Hayajie KOOPAWHAT, HAMIPABIIIIONIAst KOTOPOTO TaHa
YpaBHEHHAMHU xt—-2z+1= 0, y—z+ 1=0

3aganme 2. YCTaHOBHTH, NpPU KaKUX 3HAUCHUSIX M 1UIOckocTh X +mz — 1 =0 mnepecekacT MOBEPXHOCTH

x°+y* —z* = —1 no swmncy.

x* E°

3aganne 3. CocTaBUTh ypaBHEHHE OBEPXHOCTH, 0OpAa30BAHHON BpaIIeHUEM TUTICPOOITHI P 1, ¥ = 0 Bokpyr ocu

Oz.

3ananue 4. 3a1ansl KoOpAUHATE TPEX Touyek A, B u C Ha mtockoctu: A(4, 6), B (5,7), C(—5,-1) .

1)Hanucarb ypaBHeHus U JuinHbI Meananbl AM, Beicotsl CH 1 6uccekrpucel BD tpeyronsanka ABC;

2) BeIsICHUTB, T/Ie pacIoIoKeHO Hadaio KOOPIMHAT 110 OTHOMICHHUIO K TpeyronbHuKy ABC (Bo BHyTpeHHEH 001acTH HiH
BO BHEIIIHEH)?

3amanue 5. JlaHbl KOOpAUHATHI BepuuH Tetpasapa: A(7,2,4), B(7,-1,-2), C(3,3,1), D(-4,2,1).

1)HaiiT ATuHY BBICOTHI TETpadIpa, OMYIICHHONW U3 BepIIHHEI D;
2) Haiftu yron mexmy mnockoctsimu ABC u ABD,;
3) Haiitu 06éMm Tetpasapa ABCD; 4)Haiitu paccrosinue mexny péopamu AB u CD.

3amanue 6. 1.3agans KoopauHaTh! TPEX Touek A, B u C Ha mtockoctu: A (3, 5), B (6, 8), C (-1, 2).

1)Hanucarb ypaBHeHus U JuinHbl Meananbl AM, Beicotsl CH 1 Ouccekrpucel BD tpeyronsunka ABC;

2) BoIsicHUTB, I7ie pacCHOI0KEHO Hayallo KOOPAWHAT M0 OTHOIICHHUIO K TpeyrolbHuKy ABC (Bo BHyTpeHHEH 00i1acTu min
BO BHEIIHEN)?

3amanue 7. [lansl koopAKMHATHI BepiuH Tetpadapa: A(1,3,6), B(2,2,1), C(-1,0,1), D(-4,6,-3).

1)Haifti nvHY BBICOTHI TETpadpa, OMyIIEHHOH 13 BepmnHbI D;

2) Haiftu yron mexny miockoctssmu ABC u ABD,;

3) Haiiti 065éM Tetpasapa ABCD; 4)Haiitu paccrosiaue Mexmy péopamu AB u CD.
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