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Coaep: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 pPaboThl 00ydaroumuxcs IO JUCLUILIHMHE
(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 (MOYJIA)

9. Meronndeckre ykazaHUs sl 00YJAIOMIUXCS IT0 OCBOSHHUIO TUCTIATUIAHBI (MOIYIIS)

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 WHPOPMAIIMOHHBIX TEXHOJOTHH, HCIIONB3YEMBIX UIS OCBOCHHS TUCIUILUIAHBI
(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 KOMIeETEHINH
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, UCXOM U3 ISHCTBYIOIUX IIPABOBBIX HOPM, HMEIOIIUXCS PECYPCOB M OIPaHUYCHUH

YK-2.3 Bnanets HaBBIKAMH OIIPEAETCHUS Kpyra 3agad B paMKaxX IOCTaBICHHOHM Henu, BbIOOpa ONTHMAJbHBIX
CIIOCO00B MX PEIICHHS, HCXO/s U3 AEHCTBYIONINX IIPABOBBIX HOPM, UMEIOIINXCS PECYPCOB M OTPaHHICHUH

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 ciocOOHOCTBIO OCYIIECTBIATH NEIAarOTHYECKYIO NeSTEIbHOCTh Ha OCHOBE CIICIIUANBHBIX HAYYHBIX
SHAHWIA

OOy4arouuiicst, OCBOUBIINIT JUCIUIUIMHY (MOJYJIb):

JlomkeH 3HaTh:

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

JloyKeH ymeTh:

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 3PHEKTHBHYIO MEIArorniYecKylo JIesTEIbHOCTh Ha OCHOBE CIEIUAJBHBIX HayYHBIX 3HAHUHA B oOnacTh
TeOMETPHH.

JlomxeH BrazieThb:

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

CHOCOOHOCTBIO OCYHIECTBIIAITh 3(P(PEKTUBHYIO MEJarormdeckKyro AEATeNbHOCTh HAa OCHOBE CIICIMAIBHBIX HAayYHBIX
3HaHMH B 00JIACTH T€OMETPHH.

2. Mecro gucuumiunsl (MoayJs) B crpykrype OIIOII BO

Jannas gucumiuinHa (Momyib) BikiaoueHa B pasgen  "B1.0.07.03  Iucrumiwssl  (MOZynu)"  OCHOBHOM
mpodeccuoHaNbHOI oOpazoBaTenbHOM mporpamMMbel 44.03.05 "Ilemarormdeckoe oOpa3zoBanne (C AByMS TPOQUIIMHU
ITOJITOTOBKH) (Marematunka u ¢uznka)" u OTHOCHUTCS K 0053aTeNFHBIM JUCLUIUINHAM.
OcBauBaetcs Ha 2, 3 kypcax B 3, 4, 5 cemecTpax.

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 TPyAOEeMKOCTh TUCIMIDIMHEL cocTaBiseT 11 3adeTHpIx(bie) eauHuUI(pl) Ha 396 gaca(oB).

KonraktHas pabora - 198 wyaca(oB), B Tom umcie nekiu - 90 gaca(o), mpaktudeckue 3ansatus - 108 daca(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 AUCIMIUIMHBL: 3a4eT B 3 CeMecCTpe; 3K3aMeH B 4 ceMecTpe; 9K3aMeH B 5 CeMecTpe,
KOHTpOJIbHAsl paboTa B 3 ceMecTpe, KOHTpOJIbHas padoTa B 4 cemecTpe, KOHTpoJIbHasl 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 CTpyKTYypa M TeMaTHYeCKHUi JIAH KOHTAKTHON M CaMOCTOSITeJIbHON PadoThI N0 AUCHUILIMHE (MOYJII0)
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1. [Tema 1. Bexropsl. Onepanuny HaJi BEKTOpaMu. 3 8 10 0 10
2 Tema 2. Mero koopauHat. [IpsiMble Ha INIOCKOCTH U B 3 8 10 9
MPOCTPAHCTBE.
3 Tema 3. yplaBHeHI/IH MJIOCKOCTU. 3a7jauy Ha COYETAHUE NPSIMBIX U 3 8 10 0 9
[I0CKOCTEH
4. |Tema 4. Kpussie BTOpOro nopsiaka. Konmueckue ceueHus. 3 8 8 0 8
5. [Tema 5. OOwias Teopust IMHUI BTOPOTO MOPSIIKa 4 8 8 0 4
6. Tema 6. ['eomeTpuueckue npeoOpa3zoBaHus MIOCKOCTH U 4 12 10 0 10
POCTPaHCTBA
7. |Tema 7. [ToBepXHOCTH B €BKIMIOBOM IIPOCTPAHCTBE 4 8 14 0 10
8. |Tema 8. DneMeHTHI MPOCKTUBHOW T€OMETPHUU 4 6 8 0 12
9. [Tema 9. DneMeHTHI TOMOJIOTUU 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
Mroro: 396 4. (13 HUX 72 9. KOHTPOIIB) 90 108 0 126

4.2 CoaepkaHue JUCUMIIMHBI (MOIYJI51)

Tema 1. BekTopsl. Onepanuu HaJg BeKTOPaMH.

Bexkropsl. JIunelinble onepanuu Haja BekTopamu. JIMHeiiHas 3aBUCUMOCTbh BEKTOPOB. bazuc M pasMepHOCTh BEKTOPHOTO
mpocTtpancTBa. OpToHOpMHUpPOBaHHbIE Oa3ucel. KoopauHaTel BEKTOpa OTHOCHTENBHO IaHHOTO 0a3nca W M3 CBOWCTBA.
BektopHbie noAnpoCTpaHCTBA.

[Ipoekiuy BEKTOPOB Ha IIOCKOCTh H MPSIMYIO Kak THHEWHBIE 0ToOpakeHrns. OpToroHanbHas MPOCKITHS BEKTOpa Ha OCh
u ee cBoiicTBa. CKaJsipHOE NMPOU3BECHNUE U €ro cBOicTBAa. DOPMYIbI I BEIYUCIEHUS CKAISIPHOTO MTPOU3BEACHUS BEKTOPOB,
MOZYJISL BEKTOpa, YIJla MEXJIY BEKTOPaMH, PACCTOSIHUS MEXAY TOYKaMH B IIPSAMOYIOJbHOU JEKAapTOBOM CUCTEME KOOPAMHAT.
BekropHoe mnpou3BejieHHE BEKTOPOB: OIpeAeeHUe, (OpPMYJbl Ul BBIYHMCICHHS, CBOMCTBA M mpuioxeHHs. CmeniaHHoe
MIPOU3BEICHNE BEKTOPOB: OMpeiesieHne, GOPMYIIbI JISI BRIYUCIEHUS, CBOWCTBA U TPUIIOKEHHUSI.

Tema 2. Meroa koopanHat. [IpsiMble HA I0CKOCTH U B IPOCTPAHCTBeE.

MeTona KOOpJMHAT HAa MJIOCKOCTH M B IpocTpaHcTBe. AddUHHAS U IPIMOYTONbHAS JIeKapTOBa CHCTEMBI KOOPIAWHAT Ha
IUIOCKOCTHU M B IPOCTPAHCTBE; ONpPeeNeHHE KOOPAUHAT TOYKU. BbrancieHne KoopaAuHAT BEKTOPa 0 KOOPAMHATAM €ro Havyaa
U KOHLIA. Brrancnenne paccTossHUs MeXy JByMs ToukamH. JleneHne oTpe3ka B JaHHOM OTHOIIEHUH. ['eoMeTprueckuil cMbIca
YPaBHEHMI M HEPABEHCTB C JByMs IepeMeHHbIMU. [lonsipHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH, LMIMHApUYECKas U
cepuueckas CHCTEMBI KOOPAMHAT B ITpocTpaHcTBE. DOPMYJIBI TpeoOpa3oBaHMs KOOPAMHAT.

Pasnuuanble cioco0B! 3aaHus TIPSAMON Ha MIOCKOCTH. [Ipsmast B ah(UHHON U MPSIMOYTOJIBHON IeKapTOBON CHCTEMax
KoopauHaT. PacrmosnoxeHne MpsiMOil OTHOCHTENHFHO KOOPAWHATHOHN cHcTeMBl. B3amMHOE pacrosio’keHHe IBYX MPSIMBIX Ha
miockocTu. ['eomerpuueckuil cMmblicn 3Haka MHorowieHa Ax+By+C. PaccrosiHue ot TOYkM A0 NpsAMOH. YToJl MEXIYy ABYMs
IPSIMBIMH.

Tema 3. YpaBHeHMs IUIOCKOCTH. 3aJa4M HA cOYeTaHUE MPAMBIX U IJIOCKOCTei

Paznuunble criocoObl 3a/1aHus TIOCKOCTH B NpOCTpaHcTBe. [lnockocTh B ad(MHHONW M NMpSMOYTONBHON JIeKapTOBOH
cucTeMax KoopauHar. PacronoskeHue MI0CKOCTH OTHOCUTEIbHO KOOPAMHATHOM cUCTeMBbl. B3auMmHoe pacnonokeHue OByX U
Tp€X TIOCKOCTeH. ['eomeTpudeckuii cMbIcn 3Haka MHorowieHa Ax+By+Cz+D. PaccrossiHue OT TOYKH JIO TUIOCKOCTH. YTOJ
MEX]Ty IBYMS TUIOCKOCTSIMH. [1y9KH 1 CBSI3KH TJIOCKOCTEH.

PaznuuHble crocoObl 3aaHMs MPSIMOW B NPOCTpAaHCTBE. B3anMHOE pacmosioKeHWe JIBYX NPSMBIX B IPOCTPAHCTBE.
B3auMHOe pacmonoxeHue NpsSAMOM U IIOCKOCTU. PaccTosiHMe OT TOYKM 1O HOpsIMOM. YTonl MexAy AByMsSI NPSMBIMU.
PaccTosiHre MexX Iy CKpEIMBAIOIIMMHUCS IPSMBIMU.

Tema 4. Kpusble Broporo nopsinka. Konnueckue ceyeHus.



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
TPEXMEPHOTO €BKJIM/I0BA IPOCTPAHCTBA.

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. DiaepoBa XapakTEpHCTHKA. CBsI3Has cyMMa MHOrooOpasmii. OpueHTHpyeMocTb. HakpbiTHs.
[NonsTre 0 KIaccupUKAIMK ABYMEPHBIX MHOTO00pa3Hi.

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. InddepennuanbHas reoMeTpus NOBePXHOCTEH

IIpumeps! noBepxHocTel. KpuBonuHelHblE KOOPAUHATHI U MIapaMETPUYECKOE ypaBHEHUE NoBepxHocTu. KacarenbHas
mpsiMasi M KacaTelbHasl IUIOCKOCTh ITapaMeTpHu30BaHHOH moBepxHOocTH. Hopmams moBepxHOcTH. CoCTaBieHHE ypaBHEHHI
noBepxHocTed. IIpoeknun NoBEpXHOCTEH Ha KOOPAMHATHBIE IUIOCKOCTH. I[lapamerpuueckue ypaBHEHHMsS IOBEPXHOCTEHN
BpallleHUs, LWIMHIPUUYECKUX, KOHHUYECKUX, DPAa3BEPTHIBAIOIIUXCS, BHUHTOBBIX IOBEpXHOCTEH. JIMHEHHBIA 3J1eMEHT
moBepxHocTH. JlyiMHA Oyrw KpuBOW Ha moBepxHocTH. [lepmast kBampatmdHas ¢opma, e€ cBoiicTBa. bunmneiiHas ¢opwma,
COOTBETCTBYIOIIAsl MEPBOM KBaapaTHYHOH (opme. Yroa MexIy AByMs JHMHHAMH Ha noBepxHocTH. Ilmomans obmactu Ha
noBepxHocTd. HopManbHasi KpUBH3HA KPUBOH, NMpHHAJUIEXKaIIel moBepxXHOCTH. Bropas kBagparndHas ¢opmMa NOBEPXHOCTH,
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 Touexk moBepxHOCTH. Bui moBepxHocTH BOMM3KM NaHHOM Touku. OmOmnmmdeckwme touku. Cdeprueckoe
oToOpakeHue obmacTu moBepxHOCTH. Teopema ["aycca (reoMeTpHUeCKU CMBICHT TayCCOBOW KPUBH3HBI). ACHMIITOTUYECKUE
HaTpaBJICHUS W aCUMIITOTHYECKHE JMHUH (OTIpeieNieHNe, CBOUCTRA, ypaBHeHNe). CoNpspkeHHbIE HApaBIICHUs, CONPsDKEHHAS
ceth. ['aBHBIC HampaBlIieHWST HAa TOBEPXHOCTH. JIMHMM KpWBHU3HBI (OIpelneleHue, CBOWCTBA, ypaBHeHHe). M3rmbanme u
HaJI0XXUMOCTh. KpuTepuil HaI0KUMOCTH.



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
BeIcHIero oOpa3zoBaHus — mporpamMmaMm OakajiaBpuaTta, IporpaMMaM —CIEUaJIMTeTa, 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 TUCLUILIHHE (MOAYJIIO);

- OIMCaHUE TOPSIKA IPUMEHEHHS U TPOLIEAYPHI OLICHUBAHUS I 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 DJICKTPOHHOM BH/JIC - UE€PE3 SJICKTPOHHBIC OHOIMOTEYHBIE CUCTEMBI Ha OCHOBAHHUH 3aKII0YEHHBIX KDY JAOTOBOPOB C
HpaBOO6J’IaI[aT€J'I$[MI/I;

- B me4yatHoM Buje - B HayuHoit Oubmmoreke EmaOyxckoro mactuTyTa KOVY. OOyuarommuecs moirydaroT y4eOHYIO
JUTEpaTypy Ha aDOHEMEHTE 0 YNTATEILCKUM OMIeTaM B COOTBETCTBUH C NTPaBWIIAMK NOJIb30BaHus Hay4Hol OnbianoTexoi.

OJNEeKTPOHHBIE M3JaHUS TOCTYNHBI AUCTAHIMOHHO W3 JIOOOW TOYKH NMPH BBEACHWU OOYYAIOUIMMCS CBOETO JIOTHHA U
mapoyii OT JHYHOrO KaOMHEeTa B cucTeMe "ONeKTpOoHHBIH yHuBepcuTeT'. IlpM HCHONB30BaHMM TEYATHBIX H3TaHUI
O6uOIMOTEeYHBIN (OHA TOJDKEH OBITh YKOMIIEKTOBAH MMH U3 pacueTa He MeHee 0,25 sK3eMInisipa Ha KaXI0T0 00ydaromerocs
13 YHCIIA JINL, OAHOBPEMEHHO OCBAMBAIOIINX JAHHYIO JUCIUIUINHY.

[lepeuens y4ueOHON ITUTEpaTyphl, HEOOXOIMMOI /TSI OCBOGHHUS TUCHHIUIMHBI (MOAYII), HaxoauTcs B [Ipmnoxennn 2 K
paboueit mporpamMme aucrMIIMHEL. OH TOMIEKHUT OOHOBICHHWIO IIPH HW3MEHEHHH YCIOBHHA 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)

T'eomerpumst - https://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/ GEOMETRIY A.html
Maremaruueckuii moprai - http://mathportal.net/

O0mepoccuiicKuii MaTeMaTHUeCKui moprait - hitp://www.mathnet.ru



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

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

Bua padort MeToanueckue peKoMeH AU

JIEKIUU Jlex1ioHHBIE 3aHATUS IPOBOAATCS C UCTIONB30BaHHEM UHTEPAKTUBHBIX TEXHOJIOTUH U IPENoIaraoT
aKTHBHOE YJacTHE CTYACHTOB. /Iy MOArOTOBKH 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 aHbI pa3IHYHbIC OTBETHL. Ha OCHOBaHMH MOCTAHOBKH TAKHX BONIPOCOB CIEIAYET
coOMpaTh apryMEHTHI B MTOJIb3Y PA3INYHBIX BAPUAHTOB PEIICHHS OCTABICHHBIX MPOOIEM.

npakTudeckue | [IpakTudeckoe 3aHATHE - 3TO 3aHATHE, IPOBOAUMOE 0] PYKOBOACTBOM IPEIOIaBaTelis B yueOHOM
3aHIATHS ayJUTOPUH, HAMIPABJICHHOE HA YIITyOJieHHe HayYHO- TEOPETHUECKUX 3HAHUH U OBJIaJICHHIE OIPEACICHHBIMU

METOJIaMH CaAMOCTOSTEIbHON paboThl. B mpoiiecce Takux 3aHsTHII BRIPAOATHIBAIOTCS MPAKTUIESCKUE YMEHHUS

(BBIYHCIICHUH, PacYeTOB, NCIIOIH30BAHMUS TAOIHII, CIIPABOYHUKOB, HOMOTPAMM).

[Nepen MpakTUYECKUM 3aHIATHEM CIIEYET U3yYUTh KOHCIIEKT JICKIIMU U PEKOMEHJOBAaHHYIO MpEroiaBaTeiemM

JTUTEpaTypy, oOpaiias BHUMaHHE Ha MPAKTUYECKOE MPUMEHEHHE TCOPUU W HA METOTUKY PEIICHUS THUIIOBBIX

3aaad.

Ha HpaKTI/I'-ICCKOM 3aHATUU TJIAaBHOC - yﬂCHI/ITI) CBs3b pemaeme 3a1a4 C TeOpeTI/IquKI/IMH TIOJIOKCHUSAMU.

IIpu perieHun npeIoKEHHON 3a/1a4l HYKHO CTPEMUTBCS HE TOJIBKO IIOJIYYUTh IPABUIIbHBINA OTBET, HO U

YCBOMTH OOIINI METO pelIeH s MOJ00HbIX 3a1ay.

Ha HpaKTI/I'-IeCKI/IX 3aHATUAX CTyZ[eHTI)I pema}oT TUIIOBBIC 3aa4YU C UCITIOJIB30BAHUEM I/I3y‘-IeHHI)IX METOOOB.

Pabota Ha MPaKTHYECKHUX 3aHATHSAX MPEANOIAraeT MOBTOPEHUE TEOPETHIECKOTO MaTepraa, akTUBHOE

y4acThe B COBMECTHOM PELICHHUH 3a/1a4, OTYEThI [0 BBHITIOJIHEHHOW JIOMAIlIHel padore.

camocrosi- | CamocTosiTesbHast paboTa - 3TO BUJ 3aHATHS, Ha KOTOPOM 00yHaIoIHecs ¢ onpeneIEHHOIl noeit
TeNbHast paboTa | caMOCTOATENFHOCTH BBIIOJHSIOT PAa3IMYHOTO PoJa 3alaHusl, Ipuiarast HeOOXOAUMBIE IS 3TOTO
YMCTBEHHBIC YCUITUS M IPOSBIISSL HABBIKUA CAMOKOHTPOJIA M caMOKOppeKuun. CaMocTosiTenbHas paboTa
BKJIIOYACT B ce0s: U3yUCHUE TCOPETUUECKOI0 MaTepHaa o KOHCIICKTaM JICKIUI U ydeOHUKaM;
BBINIOJIHEHHE MMCEMEHHBIX JJOMAIIHHUX 3a/IaHUIT; IIOATOTOBKY K ayJUTOPHBIM KOHTPOJIBHEIM paboTaMm;
MOATOTOBKY K TEOPETHYECKHM ONPOCaM Ha NPAKTHYECKUX 3aHATHSX; OATOTOBKY K 9K3aMEHY/3a4éTy

9K3aMEH DK3aMeH 10 Kypcy MPOBOANTCSA B BUE TECTHPOBaHMS WM 110 Omnetam. [Ipn moaroroBke K 3K3aMeHy
HEOOXOAMMO ONHMPATHCS HA HCTOYHUKH, KOTOPBIE pa30UpaInch Ha JEKIUSIX B TEUCHHE ceMecTpa. B kaxnom
OnieTe NpUCYTCTBYET MPAKTHYECKOE 3a1aHKe (TOMUMO 2 TEOPETHYECKHUX BOIIPOCOB), TAKUM 00pa3oM,
o0ydJaromuiicst AEeMOHCTPUPYET U HapaOOTaHHBIE IPAKTUYECKHE YMEHHUS M HABBIKH.

3aqer 3a4ér 1o Kypcy NMPOBOJUTCS B BUJIE TECTUPOBAHUS Wi 110 Oueram. [1pu nmoAroroske K 3a4€Ty HEOOXOAUMO
OTMPAThCsl HA HICTOYHUKH, KOTOPBIE pa3Onpaliich Ha JIEKIHX B TEUSHHE ceMecTpa. B kaxxnom Ouiere
MIPUCYTCTBYET MPAKTHYECKOE 3aaHNe (IOMUMO TEOPETHIECKHX BOIIPOCOB), TAKUM 00pa3oM, 00ydarouuiics
JIEMOHCTPHUPYET ¥ HapaOOTaHHBIE PAKTUYECKHE YMEHHUS W HABBIKH.

10. Ilepeyenbr HHGOPMALUMOHHBIX TEXHOJOIHMH, HCHOJb3yeMbIX IPH OCYLIECTBJIEHUM O00pPa30BATEJbLHOIO
npouecca mno AUCHMILVIMHE (MOAYJI0), BKJIOYasi MNepedyeHb NPOrpaMMHOroO olecmevyeHHss W HHEPOPMALMOHHBIX
CIPABOYHBIX cHCTeM (MPH HEOOXOAUMOCTH)

[Tepeuenp HMHGOPMAIMOHHBIX TEXHOJIOTMH, MCIOJB3YEMBIX HPU OCYILIECTBIEHHHM 00pa30BaTENIbHOrO Mpolecca I10
QUCHUIUIMHE (MOJYNI0), BKIIOYas IEpedeHb IPOTPaMMHOI0 obecredeHus W HHOOPMAI[MOHHBIX CIPABOYHBIX CHCTEM,
npeacTasieH B [Ipunoxxennn 3 x pabodelt mporpaMme JUCIUIUIAHBL (MOZYJIS).

11. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOAMMOW [JIsl OCYLIeCTBJeHUs] 00pa30BaATENbHOIO
npouecca no JMCUUILVINHE (MOAYJIIO)

VueOnas aymuropus Ne 87 (423600, Pecnybnuka Tartapcran, r. EmaOyra, yia. Kasauckas, n. 89) s npoBeneHus
3aHATHH JIEKIWOHHOTO THIA, 3aHATHH CEMHHAPCKOTO THIIA, TPYMIIOBBIX M WHAMBHIYAIBHBIX KOHCYJIBTAIUH, TEKYIIEro
KOHTPOJISI M IPOMEXYTOUHOH aTTectanmu. Kommiekt mebemn (mocanounsix mect) 48 mr. Kommekr mebenu (mocatodHbIX
MecT) i mpenogaBatens | mr. MutepaktuBHas TpubOyHa Panasonic VX400 1 mt. Monutop LG,22d 1 mrt. IIpoektop
Panasonic VX400 1 mt. Koonku 20w 6 mr. Yceumurens 3000w, mukmep Xenyx 1202, MukpohoHbI. DKpaH MYJIbTUMEIUITHbIA
1 wr. Hocka menoBas nepeasmxHast 1 mt. Crenapl HacteHHble 6 WT. [ToptpeTs! 6 mt. [1onka noja kKHUrK B BUJE AepeBa 1 miT.
Beb6-xamepa 1 mr. Beixon B VIHTEpHET, BHYTPUBY30BCKass KOMIIBIOTEpHAs CETh, TOCTYH B 3JIEKTPOHHYIO MH()OPMAIMOHHO-
oOpazoBarenbHyI0 cpeny. HaGop yueOHO-HArmsHBIX IOCOOWIl: KOMIUIGKT NpE3eHTalMid B 3JIEKTPOHHOM  QopMare o
MpenojaBaeMon JUCHUILTMHE 3-5 1T.

Vuebnas ayautopust Ne 86 (423600, Pecnybmuka Tatapctan, r. EmaGyra, yn. Kasauckas, n. 89) ans npoBeneHus
3aHATUHA JICKIWOHHOTO THIIA, 3aHATHH CEMUHAPCKOTO THIIA, TPYIMIIOBBIX W WHAMBHIYAIBHBIX KOHCYJIBTAIlUH, TEKYIIErO
KOHTPOJISI U TIPOMEXYTOUHOH arrectanuu. Komrmiekt mebenu (mocamounbix Mect) 100 mr. Kommurekt Mebenn (TocagouHbIx
MecT) Ui mpernonasarens 1 mrT. MenoBas mocka HacTeHHast | mr. MHTepakTuBHAs TpubOyHa intel core i3 1 mr. MonuTOp



LG,22d 1 wr. IIpoekrop Panasonic VX400 1 mwt. Kononku 20w 6 mwt. Ycunurens 3000w, mukniep Xenyx1202, MUKpo(OHBI,
Ioptperst 12 mr. Beb-kamepa. Boixon B MHTepHET, BHYTPHBY30BCKash KOMIIBIOTEPHAs! CETh, JOCTYN B DJIEKTPOHHYIO
nHpopMannoHHO-00pa3oBarenbHyl0 cpeny. Habop yueOHO-HarysaHBIX MOCOOWI: KOMIUIGKT HPE3CHTAllMH B 3JIEKTPOHHOM
(opmate 1o mpernoaBaeMoi TUCIUILIHHE 3-5 mT.

VuebHnas ayautopus Ne 84 (423600, Pecniy6Gnuka Tarapcran, r. Emabyra, yn. Kaszaunckas, a. 89) s nposeneHus
3aHATHH JIEKIMOHHOTO THIA, 3aHATHH CEMHHApCKOTO THUIA, TPYNIOBBIX M HHIWBHAYAIbHBIX KOHCYJBTAIMH, TEKYILETO
KOHTPOJIS M TIPOMEXYTOUHOH arTectanun.. Komruiekt mebenn (mocamgodnsix Mect) 62 mr. KomrmekT mebenu (1mocagodHbIX
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 MyTbTUMEIMHHBIA 1 mIT.
MemnoBast nocka HacteHHas | mr. [loprpersr 10 mT. Kaprtumsr 20 mt. Beb-kamepa 1 mr. Brixog B UHTepHer,
BHYTPHBY30BCKasi KOMIIBIOTEPHASI CETh, JOCTYI B ANEKTPOHHYIO WH(OPMAIMOHHO-00pa3oBaTenbHyio cpexy. Habop ydeOHO-
HArJISHBIX TOCOOMHA: KOMIUIEKT MPE3EHTAIMH B AJIEKTPOHHOM (hopmarte 1o MpernojaBaeMoi TUCHUILIHHE 3-5 1IT.

Vuebnast ayautopus Ne 81 (423600, Pecny6muka Tatapcran, r. Emabyra, yn. Kasanckas, n. 89) mms mpoBeneHust
3aHATUM JIEKIMOHHOTO THMA, 3aHATUN CEMUHAPCKOrO THIA, TPYNMNOBBIX M HHAUBUIYAJIbHBIX KOHCYJIbTAllMH, TEKYyIIETO
KOHTpOJISL ¥ POMEXYTOUHO# arrectanuu.. Kommiekr mebenu (mocagounsix Mect) 40 mt. KoMrutekt mebenn (mocagouHbIX
MecT) Ui npenoxaBatens 1 mT. MenoBas nocka HactenHas 1 1uT. MHTepaktuBHas TpuOyHa intel core i3 1 mr.
MyneTuMenunitaeiii 5kpad 1 wt. Monurop LG,22d 1 wr. [Ipoekrop EPSON EB-980W 1 mir. Kononku 20w 6 wt. Ycunurens
3000w, muxmep Xenyx1202, muxpodonsl. Iloprpersr 5 mr. Beb-kamepa 1 mr. Beixox B MHTepHET, BHYTPHBY30BCKas
KOMITBIOTEpPHAsI CETh, IOCTYIl B OJJICKTPOHHYIO HH(OPMaLMOHHO-00pa3oBaTenbHyl0 cpexy. Habop y4ueOHO-HArmsmHbIX
MOCOOMH: KOMIUIEKT NPE3CHTAIMH B SJICKTPOHHOM (OopMaTe IO MpEerogaBaeMoi JUCIUIUINHE 3-5 mT.

VYuebnast aynuropuss Ne 72 (423600, Pecnyonuka Tartapcran, r. EmaOyra, yn. Kazauckas, n. 89) mis npoBeneHwust
3aHATHH JIEKIMOHHOTO THIA, 3aHATHH CEMHHApCKOTO THUIA, TPYNIOBBIX M WHIWBHAYAJIbHBIX KOHCYJIbTAIMH, TEKYIIETO
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 mr. MarepaktuBHas mocka SmartBoard 150d 1 mt. Cadh6ydep 26w 1 r. Kononku 18w. Ilkader ¢
kuuramu 5 . Beo-kamepa 1 wr. [loptpersr 3 wt. TpuOyna 1 mr. HactenHslit ManeHbkuii 9kpan 2 mrt. Beixon B MHTepHer,
BHYTPUBY30BCKasi KOMITBIOTEPHAs! CETh, JOCTYI B AJIEKTPOHHYIO MH(OpMalMOHHO-00pa3oBaTenbHylo cpeay. Habop yueOHo-
HArJISHBIX TOCOOMA: KOMIUIEKT NMPE3eHTAIMH B AJIEKTPOHHOM (hopMarte 1o MpernojaBaeMoi TUCHUILTHHE 3-5 1IT.

VYuebnast aynuropuss Ne 88 (423600, Pecnybsnuka Tartapcran, r. Emabyra, yn. Kazauckas, n. 89) mis npoBeneHwus
3aHATHH JIEKIMOHHOTO THIA, 3aHATHH CEMHHApCKOTO THUIA, TPYNIOBBIX M HHIWBHAYaIbHBIX KOHCYJBTAIMH, TEKYIIETO
KOHTPOJISL ¥ IPOMEXYTOUHOH aTrectarmu. Kommiekr mebenn (mocamodnsix Mect) 36 mr. Kommiuekr mebenn (mocagodHbIX
MecT) i mperniopaBatens | mr. MaTepakTnBHAs TpuOyHa Panasonic VX400 1 mrt. Morutop LG,22d 1 mr. IIpoexTop
Panasonic VX400 1 mt. Komomkm 20w 6 mT. Ycwmurens 3000w, mukmep Xenyx1202, mMuxpodoHB . IJKpaH
MyIbTEMeMHEIA 1 mT. MemoBast jocka HacteHHast 1 mt. CTeHas! HacTeHHBIE 6 mT. BeO-kamepa 1 mT. Beixon B MHTEpHET,
BHYTPUBY30BCKasi KOMITBIOTEPHAs! CE€Th, OCTYI B AJIEKTPOHHYIO MH(OpMalMOHHO-00pa3oBaTenbHyto cpeay. Habop yueOHo-
HarJIAJHBIX TTOCOOUI: KOMIUIEKT MPE3CHTAIUI B 3JIEKTPOHHOM (popmare Mo npernojaBaeMoi IUCIUIUIMHE 3-5 1IT.

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, 06nert1a101u1/1e
BOCIIpUATHC I/IH(I)OpMaI_[I/II/I 06y‘IaIOHII/IMI/IC$[ HWHBaJIMAaMU U JIMIIaMU C OTPAHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbBA:

- CO3/laHME TEKCTOBOW BEpCcHMHM JIOOOT0 HETEKCTOBOTO KOHTEHTa Il ero BO3MOXKHOTO IIpeoOpa3oBaHus B
aJIbTepHATHBHBIE (GOPMBI, yIOOHBIE AJIsl PA3JIMYHBIX M0JIb30BaTEICH;

- CO3JaHHME KOHTCHTA, KOTOpBIﬁ MOXXHO HOPEACTAaBUTb B PAa3JIMYHbBIX BHAAX 0e3 NOTEpU HAaHHBIX WJIHW CTPYKTYPBHI,
npeayCcCMOTPETb BO3MOKHOCTD MaCH.ITa6I/IpOBaHI/I$I TCKCTa U H306pa)K€HPII>i 0e3 MOTEPU Ka4Y€CTBA, IPEAYCMOTPEThL JOCTYITHOCTDH
yHpaBJICHUSA KOHTCHTOM C KJIABUATYPBI;

- CO3JJaHMe BO3MOKHOCTEH Uil 00ydJaromuXcs BOCHPUHIMATE OJHY U Ty XK€ MH(OPMAIMIO M3 Pa3HbIX UCTOYHHUKOB -
HampuMep, Tak, YTOOBI JIMIA C HAPYIICHUSAMH CiIyXa MHOTyJald HHQOPMALUIO0 BH3YaIbHO, C HAPYHNICHUAMH 3pPEHUS -
ayJUaJbHO;

- IpUMEHEHHE MTPOTPAaMMHBIX CPENICTB, 00ECIIEYNBAIOIINX BO3MOKHOCTh OCBOSHHS HABBIKOB U YMEHHUH, (DOPMHUPYEMBIX
JOUCHUIUINHON, 32 CYET aIbTepHATHBHBIX CIIOCOOOB, B TOM YHCJIE€ BUPTYaJIbHBIX JJa00PaTOPHil M CUMYIIAINOHHBIX TEXHOJIOTHH;

- MPUMEHCHHE JUCTAHIIMOHHBIX 00pa30BaTENEHBIX TEXHOJIOTUH JUIS TIepeadil HHPOPMALIUU, OPTaHU3AIIH PA3TUIHBIX
(hopM MHTEPaKTUBHON KOHTAKTHOH paObOTHI 00YYAIOMIETOCs C MPENoJaBaTeeM, B TOM YUCie BEOMHAPOB, KOTOPBIE MOTYT OBITh
HCIOJIb30BaHbI AJIs1 IPOBEJIEHUS] BUPTYaJIbHBIX JIEKIIUI C BO3MOKHOCTBIO B3aUMOJEHCTBUS BCEX YYACTHUKOB JAUCTAHIMOHHOTO
00y4eHHs, IPOBEJCHNSI CEMHHAPOB, BBICTYIUICHHS C JOKJIAJaMH W 3alIUThl BBIMOJHEHHBIX Pa0OOT, MPOBEJCHUSI TPEHUHTOB,
OpraHu3aIui KOJJIEKTUBHOU PaboTHI;

- IPUMEHCHUC JUCTAHIIMOHHBIX 06paSOBaT€J'ILHLIX TEXHOJIOTUH JJId OpraHu3alniun (l)OpM TEKYILIETro U MpOMEKKYTOYHOT'O
KOHTPOJIA;

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

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

- IPOAOJDKUTCIIBHOCTHU MMOATOTOBKHU 06yqa}omer00$1 K OTBCTY Ha 3auéTe WK OK3aMCHE, TPOBOAMMOM B YCTHOﬁ (1)0pM€, -



He Oonee yeM Ha 20 MUHYT;

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

IIporpamma cocraBieHa B cooTBeTcTBUH ¢ TpeboBaHusaMu ®I'OC BO u yuebHbIM M1aHOM 1o HampasieHuto 44.03.05
"[lemarormyeckoe oOpazoBanue (¢ ABYMs MPOGUIAMU OATOTOBKN)" M MTPOIUTI0 MOATOTOBKY "MaTeMaTrKa u pu3uKa'.
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1. CooTBeTcTBHE KOMIETEHIIMIT ILIAHUPYEMBIM Pe3yJIbTaTaM 00y4eHHUsl 10 TUCHUIIHHE (MOIYJII0)

Koan m HammMeHoOBaHMe
KOMIICTCHIIMHU

NHaukaTophl AOCTHKEHHS KOMIETEeHIHHU
JUIS JAHHOM JMCHMILIHHBI

OueHo4HbIe cpeacTBa TeKyllero
KOHTPOJISl M POMEKYTOUYHOIi 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

BiageTs HaBBIKaMH OTIPEICIICHNST OCHOBHBIX
1 cnenuduIecKnx 3a7a9 B paMKax
MTOCTABJICHHOM IIEJTH, BEIOOPA paIrliOHATIBHBIX
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

BrnaneTrs criocoOHOCTBIO OCYIIECTBIIATh
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 M TIPOCTPAHCTBA

Tema 10. duddeperunansHas reoMeTpus
KPUBBIX

I[MucpMeHHOE TOMAaIIIHEe 3aIaHUE MO
TemMaMm:

Tema 4. KpuBbie BTOpOro nopsijka.

Tema 7. IloBepXHOCTH B €BKJINI0BOM
IPOCTPAHCTBE

Tema 8. DneMeHTHI TPOEKTUBHOMN
reomeTpun KoHn4yeckue ceueHusl.
Pedepar mo Temam:

Tema 11. duddeperunansHas reoMeTpus
MMOBEPXHOCTEN

IIpomeskyTouHasi aTTecTauus:
3auem, sx3amen

2. Kpurtepuu oueHnBanus c(popMHPOBAHHOCTH KOMIeTeHIMIi

pamMkax

CTaHdapTOB

OIIPEAC/ICHUIO 3a/1aY B

TOCTaBJICHHON IENTH;
6a30BBIE CIIOCOOBI
peleHus 3aaa4
T€OMETPUU C YUHETOM
JENCTBYIOIIUX

TpeOOBaHUS K
OIIpE/ICTICHUIO 33124 B
paMKax MmocTaBJIeHHOM
nenu; 6a3oBeIe CITIOCOOLI
peuieHus 3a1a4

OILIHOKU Ipu OTBETC Ha
BOIPOC WJIN PCHICHUU
IIOCTaBJICHHOU 3alaun

TpeOOBaHUS K
OTIpe/IeICHUIO 33139 B
paMKax MocTaBJIeHHOM
ey, 0a30BbIE
CHoCOOBI pelIeHus

OTBETE Ha BOIPOC WU
pelieHnn
MOCTaBJICHHON 3a1a4H

Kommner 3aureHo He 3aureno
eHuus Boicoknii  ypoBenb | Cpeanuii ypoBenb | Huzkmii yposenb | Huike IOPOroBoOro
(OTJIMYHO) (xopo1o) (YA0BJ1€TBOPUTEIbHO) | YPOBHSA
(86-100 6aa10B) (71-85 6amn0B) (56-70 6am10B) (Hey10BJIETBOPUTEJIHHO)
(0-55 6aj1oB)
VK-2 3HaeT TpeOOBaHUSA K 3HaeT OCHOBHBIE 3HaeT oTAeIbHbIE He 3naer TpeboBaHms K

OTIpEIeIICHUIO 32129 B
paMKax MoCTaBJICHHOU
1ein; 0a30BbIE CIIOCOOBI
peteHus 3aaa4y
T€OMETPHUH C YYETOM

TEOMETPHUH C YIETOM 3a/1a4 FeOMETPUH C JIEUCTBYIOIIUX
JIEHCTBYIOIIUX Y4ETOM JIEHCTBYIOIIMNX CTaHIapTOB
cTanfapToB. JlomyckaeT cTa”gapToB. JlomyckaeT
HE3HAYUTEIIbHBIE TUIWYHBIE OIINOKU NIPH

OCHOBHBIC U

BBIABJIATH U

TreoOMETpUU U

VYMeer onpenensits

crienupuIecKue
3a/1a4¥ B paMKax
MOCTAaBJICHHOM IIENH,

aHAJIN3UPOBATH
Ppas3JIMuHbIe CIOCOObI
pemeHus 3a1a4d

VYMeer onpenensath
OCHOBHBIC U
crierupuIecKre 3a/1a4u B
paMKax MocTaBJIEHHOU
IIEJTH, BBISIBIISATE U
aHATU3UPOBATh OCHOBHBIC
CIOCOOBI pemeHus 3a1a4
reomeTpu. Jlomyckaer
HE3HAYUTEIHHBIC OIINOKU
MIPU OTBETE HA BOIPOC HJIH

VYMeer onpeaensith
OCHOBHBIE 33]]a4H B
paMKax MoCTaBJICHHOU
LCIIN, BBIABIIATH U
aHaJIM3UPOBAThH
OCHOBHBIE CITOCOOBI
pemeHus 3agaq
TCOMETPUH U
apryMeHTHPOBATh MX
BEIOOp. [lomyckaer

He ymeer onpenensartsb
OCHOBHBIE U
crierupuIecKre 3a1a49u B
paMKax MocTaBJIEHHON
TIEJTH, BBISIBIISITh U
aHATM3UPOBATH
Pa3IMYHBIE CITOCOOBI
peuenus 3aaa4y
TECOMETPUH U
aApryMEHTHPOBATh MX




apryMEHTHPOBATh UX
BBIOOD

PELICHUH NOCTABIEHHON
3a7a4n

TUIUYHBIC OLIHOKU TIPU
OTBETE Ha BOTIPOC KU
peleHnH
MOCTaBJICHHOM 3a1a4H.

BBIOOD

Bnageer HaBbIKaMu
OTIpe/IeIICHUS
OCHOBHBIX U
crenuuIecKux
3a1ad B paMKax
MOCTaBJICHHOM IIENH,
BEIOOpa
paIMOHATBHBIX
Croco0O0B pelIeHHS
3a71a4 TeOMETPUU

Bnaneer ocHOBHBIMU
HaBBIKaMU OTPEICTICHHS
cnenn(UIecKux 3a/1a9 B
paMKax MOCTaBJICHHON
IIeNTH, BEIOOpa
palMoOHAJIBHBIX CIIOCO00B
pelieHus 3anad
reomeTrpui. Jomyckaer
HE3HAYUTEIHHBIC OIINOKU
MIPU OTBETE HA BOIIPOC HJIH
pEIICHUH OCTABICHHON
3amaun

Bnageet oraenpHBIMHU
HaBBIKAMHU
OTIpe/ieIeHUs
OCHOBHBIX 3aJ1a4 B
paMKax MOCTaBICHHON
IIeNTH, BEIOOpa
paIMOHATIBHBIX
Ccroco0OB pelieHus
3a/1a4 TeOMETPHUH.
JlomyckaeT THITUYHBIC
OIIUOKH MPU OTBETE HA
BOTIPOC WITH PEIICHIH
IMOCTaBJIEHHON 3a0a4H

He Bimageet HaBBIKAMU
OTIpeNIeNIeHUs] OCHOBHBIX U
cnenn(UIecKrx 3a1ad B
paMKax IOCTaBJICHHOMN
LIeNH, BBIOOpa
panroHaIbHBIX CIIOCOO0B
pelieHus 3ama4
TCOMETPHUH

OIIK-8

YMeer ocymecTBIATh
3¢ PEeKTHBHYIO
Me1arOrMYeCKyI0
JESTeIbHOCTD Ha
OCHOBE CIEIHaIbHbBIX
HAay4YHbIX 3HAaHUH B

YMeeT ocymiecTBIsTh
MearoruIecKyro
EeATEILHOCTH Ha OCHOBE
CHeUATbHBIX HAYIHBIX
3HAHHMH B 001acTH
reomeTpud. Jomyckaer

YMeeT ocylecTBIATh
0 3aJJaHHBIM IIPaBUJIAM
HEeNarorudecKyro
JIeSITEIbHOCTD HA
OCHOBE CIEIaIbHbBIX
Hay4yHBIX 3HAaHUH B

He ymeert ocyiecTBisTh
3¢ dexTHBHYIO
NeJarornueckyro
JeATEeIbHOCTh Ha OCHOBE
CIICIIMANIbHBIX HayYHBIX
3HaHMH B o0nacTu

00J1aCTH TeOMETPUU HE3HAYUTEIbHBIC OIIMOKU | 00JaCTH FCOMETPHH. TEOMETPUH

HpI/I OTBCTC HaA BOHpOC HJIIn I[onycxaeT TUIIUYHBIC

peH_ICHI/II/I HOCTaBﬂeHHOﬁ OI_HI/I6KI/I HpI/I OTBCTC HaA

3a7a9n BOMPOC WU PEIIEHUH

MMOCTaBJICHHOM 3aJaum

Brnaneer Bnazeer crmocoOHOCTHIO Bnaneer ciocobnocteio | He Bnameer
CIIOCOOHOCTBHIO OCYILIECTBIAITh OCYILIECTBIATh CIIOCOOHOCTEIO
OCYIIECTBIATH MeIarOTMIECKYIO MeIarOTMIECKYI0 OCYILECTBIISITh
3¢ EeKTHBHYIO JIeITeIbHOCTh HAa OCHOBE JIeITEIILHOCTD I10 3¢ dexTHBHYIO
e 1arOTMYECKYI0 CHETHANTBEHBIX HAYIHBIX 3aJJaHHBIM MIPaBHUJIaM Ha | MEAarOrHYecKylo

JESITeIbHOCTb Ha
OCHOBE CIEIHaTbHbBIX
HAay4YHbIX 3HaHUH B
00acTu reoMeTpun

3HAaHHMH B 00IacTH
reoMeTpun. Jlomyckaer
HE3HAYNTEILHBIE OITNOKH
P OTBETE Ha BOIPOC WU
pelLIeHNHU OCTaBIECHHOMN
3aJa4u

OCHOBE CITEIIHATbHBIX
HAyYHBIX 3HAHWUH B
00J1aCTH TeOMETPHUH.
Jonyckaer TUITHYHBIE
OIMOKY MPU OTBETE Ha
BOTIPOC WJIN PEIICHHH
[IOCTABJIEHHOMU 3aJ1au1

EATEILHOCTh HAa OCHOBE
CIEIUATbHBIX HAYYHBIX
3HaHUH B 00J1aCTH
TeOMETPUHI

3. Pacnpesnesnenue oueHoK 3a (pOpMbI TeKYILIEr0o KOHTPOJISI U POMEKYTOUYHYIO aTTeCTALMIO

3 cemectp:

Tekymuii KOHTPOJIb!
VYerHblii onpoc.

Tema 1. Bexropsl. Onepanuu Haji BEKTOpaMu.
MakcumasbHoe kKoaudecTBo 0amios o bPC - 20.

Kontpomnsnas pabora.
Tema 2. Metox koopauHart. [IpsiMbIe Ha TUIOCKOCTH U B TIPOCTPAHCTBE.
MakcumasbHoe kKoiaudecTBo 0amios o bPC - 20.

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

Uroro 20+20+10=50 6aynoB

4 cemectp:

Texylmuii KOHTPOJIb!
YcrHsIi onpoc.




Tema 5. O0mas Teopus THHUH BTOPOTO MOPSIIKA
MakcumaiapHOe KommdecTBo 6amios mo BPC - 20.

KonTponbHas pabdoTa.
Tema 6. ['eomeTprueckue mpeodpazoBaHus INIOCKOCTH U MPOCTPAHCTBA
MaxkcumansHoe konudectBo 0amoB o BPC - 20.

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

Uroro 20+20+10=50 GamnoB

5 cemectp:

Tekymuii KOHTPOJIb!

VeI onpoc.

Tema 9. DneMEHTHI TOIOJIOTHU

MakcumansHoe konuuectBo 6amioB o BPC - 20.

KonrponbHas padora.
Tema 10. TuddepeHnuanbHas reOMeTpUs KPUBBIX
MakcumasnbHoe konudectBo 6amios mo bPC - 20.

Pedepar.
Tema 11. TuddepernnanscHas reoMeTprs TOBEPXHOCTEH
MaxkcumanpHoe komdectBo 6amios o bPC - 10.

HUroro 20+20+10=50 6amioB
IIpoMeskyTouHasi aTTecTalus — 3Kk3aMeH (3adeT) — 50 6amioB.

[IpomexyTouHasi aTTecTanys MPOBOAMTCS IOCJIE 3aBEpUICHHMsS W3YUYeHUS MAUCIMIUIMHBI WM €€ 4YacTd B (opMe,
orpejesieMoll y4eOHbIM IUTAaHOM 00pa3oBaTeNbHOM MPOTpaMMbI C 1IEJIBI0 OLEHHUTh paboTy O0O0ydarolerocs, CTeleHb
YCBOGHUSI TEOPETHYECKUX 3HAHUH, YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETCHIIHH.

[IpenonaBaTens, MPUHUMAIOIINI 3K3aMeH (3a4eT) oOecreunBaeT cIy4aifHoe pacipeie/ieHle BapHaHTOB 3a4ETHBIX 3aJaHIH
MEXAYy OOYyYaloImMMHKCS C TOMOIIBIO OMIETOB W/WIIM C NPUMEHEHHEM KOMITBIOTEPHBIX TEXHOJIOTHH; BIIpaBe 3aJlaBaTh
o0ydaroremMycs JOMOJIHUTEIbHbIE BOIPOCH! M AaBaTh AOTIOJIHUTEIBHBIE 3aJaHHUs IOMUMO TeX, KOTOpPBIE YKa3aHbl B OuireTe.
DK3aMeH (3a4eT) MPOXOIMT 1o OuieraM. B kaxoM Onere 1Ba TEOPETUUECKHUX BOTIPOCA U JIBE 334aH.

VCTHBIN Hiau MHCbMEHHBIH 0TBeT — 20 6asuIoB.

Pemenne 3amayn — 30 Oaywios.

Hroro 20+30=50 6amios.

OO011ee KOJIMYEeCTBO OAUIOB M0 TUCIMILIMHE 3a TEKYIIUH KOHTPOJIb M MPOMEKYTOUHYO aTtTectaruo: 50+50=100 6ayios.

CooTBeTcTBHE OANIIOB U OIICHOK:
Jlnst ax3amena:

86-100 — ormimynHO

71-85 — xopomo

56-70 — y1oBIETBOPUTEILHO
0-55 — HeyoBNIETBOPHUTEIBEHO
Jas 3auera:

56-100 - 3auteHo

0-55 He 3auTeHoO.

4. OueHOYHbBIE CPEACTBA, MOPSIAOK UX NMPUMEHEHHUs M KPUTEePHH OLEHUBAHUSA

4.1. OueHoYHbIE CPeCTBA TEKYLEro KOHTPOJIS

4.1.1. Yerublii onpoc. Tema 1. Bekropsl. Onepauuu Hax BekTopamu. Tema 5. O0uias Teopust JIMHUI BTOPOro
nopsiika. Tema 9. DjieMeHTHI TONOJIOT UM

4.1.1.1. Ilopsinox npoBegeHNs U NPoOLeIyPa OLlCHUBAHMA.

VceTHbIi OIIpOC TMPOBOAUTCA HaA MPAKTUYCCKUX 3aHATUAX. O6yqa101uﬂe(:ﬂ BBICTYNAIOT € AOKJIaJgaMu, COO6IIICHI/I$IMI/I,
AOTIOJIHCHUAMHU, YYAaCTBYIOT B AUCKYCCHUH, OTBCYAIOT Ha BOIIPOCHI IIpernoAaBaTeJisd. OHCHI/IBaeTCﬂ YPOBCHb ,HOMaIHHeﬁ



MMOJTOTOBKH II0 TeMe, CIOCOOHOCTh CHCTEMHO M JIOTHYHO H3JIaraTh MaTepHall, aHAIN3UpOBaTh, (HOPMyTHUpOBAThH
COOCTBEHHYIO MTO3UIINIO, OTBEYATH HA JOTOJIHHUTEIHEHBIE BOIIPOCHL.

4.1.1.2 Kputepun oueHUBaHUS

17-20 6anji0B CTaBUTCHA, €CJIH 00yUaAIOLIUIACS:

B oTBeTe KaueCTBEHHO PACKPBITO cojaepkaHue TeMbl. OTBET XOPOLIO CTPYKTypupoBaH. [IpekpacHO 0CBOEH MOHSATUHHBIN
anmapart. [IpoIeMOHCTPUPOBAH BHICOKUI YPOBCHb MOHMMAaHUS MaTepuana. [IpeBocXoHOe yMEHUE (POPMYIUPOBATh CBOU
MBICTIH, 00CYXKIIaTh TUCKYCCHOHHBIC ITOJIOKCHHUS.

14-16 6a110B cTaBHUTCS, €CJIU 00yJarOIIHiics:

OcHOBHBIE BONPOCHI T€MBI PacKkpbIThl. CTpyKTypa OTBETa B LIEJIOM aJieKBaTHa TeMe. XOpOIIO OCBOCH MOHATHIHBIN
anmapar. [TpogeMOHCTpUPOBaH XOPOINUI YpPOBEHb MOHMMAHHS MaTrepuana. Xopoliee yMeHue (OpMYyIHPOBATH CBOU
MBICTIH, OOCYXKIaTh TUCKYCCHOHHBIE ITOJIOKEHHIS.

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

Tema gacTuuHO packpbiTa. OTBeT cinabo CTPYKTypupoBaH. I[IOHATHIHBIN ammapar OCBOSH dYacTHYHO. [loHmMaHwne
OTJENFHBIX MTOJIOKEHUH M3 MaTephalia Imo TeMe. Y IOBIETBOPUTENbHOE YMEHHE (HOPMYIUPOBATH CBOM MEICITH, 00CYXAaTh
JUCKYCCUOHHBIE MIOJIOKEHUSI.

0—10 6a,1J1I0B CTABUTCS, €CJIH 00yUAIOLIUIACS:

Tema He packpbiTa. [loHATHITHBINA anmapaT OCBOEH HEyJOBJIETBOpUTENbHO. [loHMMaHNe MaTepuana (pparMeHTapHOE HIIH
orcyrcTByeT. Heymenue (hopMympoBaTh CBOU MBICIH, 00CYXK/IaTh AUCKYCCHOHHBIE TTOJIOKECHUSL.

4.1.1.3. ConepsxaHne OLlECHOYHOI'0 CPeACTBA

3 cemectp

Tema 1

1. HanpaBnieHHBIE OTPE3KH U BEKTOPHI.

2. Cno’keHne 1 BBIYUTAHHE BEKTOPOB.

3. YMHOXEHHUE BEKTOpA Ha YUCIIO.

4. JIuneiiHas 3aBUCUMOCTb BEKTOPOB.

5. bazuc. KoopauHaThl BeKTOpa OTHOCHTENBLHO JaHHOTO Oasuca.
6. Ilpoexus BeKTOpa Ha OCh.

7. CxansipHOE NPOM3BEICHUE BEKTOPOB.

8. BekropHOe npon3Be/ieHHE BEKTOPOB.

9. CMmemaHHOE IPON3BEICHNE BEKTOPOB.

10. ITpeoOpa3oBaHne KOOPAMHAT BEKTOPA MPH MEPEX0/ie K HOBOMY 0a3uCy.

4 cemectp

Tema 5

1. OOmmee ypaBHEHHE JTMHUM BTOPOTO IMOpsiaka. MHAMBIE TOYKH JMHUHM BTOPOTO mopsizka. [lepeceyenue TuHUN BTOPOTO
TIOpSIJIKA C TIPSIMOM.

2. AcuMNTOTHYECKHE HATIPABJICHHS JINHUN BTOPOTO TOPSI/IKA.
3. ACUMITOTSHL

4. IleHTp TUHAN BTOPOTO MOPSIKA.

5. KacarenbHas K THHHH BTOPOTO MOPSIIKA.

6. JlnamMeTps! IMHAHM BTOPOTO HOPSIIKA.

7. ConpspkEHHBIC HAIIPABICHUS.

8. I'maBHBIe HanpaBiieHus. | TaBHBIE TUaMeTphI (OcH).

9. Kimaccuduxanus THHAN BTOPOTO MOPSIKA.

10. ITpusenenue JIBII k kaHOHHYECKOMY BUAY.

5 cemectp

Tema 9

1. Tonmonoruueckoe NPOCTPAHCTBO. MeTprudeckoe NPOCTPAaHCTBO. TOMONIOrUsl, UHAYLIUPOBAHHASI METPUKOIA.
2. [MomnmpocTpaHcTBa B TOTOJIOTHYECKUX U METPHUYECKUX TPOCTPAHCTBAX.
3. HempepbiBHBIE 0TOOpaKEHUS U TOMEOMOP(PUMEI.

4. ®axtop-Tomonorus. [IpocTpancTBo OpOHT.

5. Otnenumocts. KomnakTHOCTE. CBA3HOCTS.

6. Ilonstre auddepeHnupyemMoro MHOrooopasusi.

7. DiinepoBa XapaKTepUCTUKa MHOTO00pa3usl.

8. OpueHranus MHOT0OOpa3Hid.

9. Ces13Hast cymMmMa MHOT000Opasuii. Hakpbitus.

10. TIpaBUIBHBIE MHOTOTPAHHUKHU.



4.1.2. KonTpoJubHas padora. Tema 2. Meron koopauHart. IIpsiMbie Ha NJ10cKOCTH U B npocTpaHcTBe. Tema 6.
I'eoMeTpuuecKkue MpeodpazoBaHus MJIOCKOCTH U npocTpaHcTBa Tema 10. {uddepennmnanbHas reoMeTpusi KpUBBIX.

4.1.2.1. Ilopsigox nmpoBeaeHHsI.

KontponpHas paboTa HpOBOAWTCA B Yachl ayOUTOpHOW paboTel. OOydarommecs IMONydYaroT 3alaHus Ui TPOBEPKU
YCBOGHHS NPOIMIEHHOTO MaTepuaia. PaboTa BBIIOMHACTCS B IUCBMEHHOM BHIE U claéres npernonasateiro. OLeHnBaOTCs
BJaJICHUE MAaTEepHaIOM IO TeMe paboThl, aHAIUTHYECKUE CIOCOOHOCTH, BJIAJCHHE METOAAaMH, yYMEHHS W HaBBIKH,
HEOOXOANMBIE IS BBITTOJTHEHUS 3aJaHUH.

4.1.2.2 Kputepun oneHMBAHUS

17-20 6an110B CTaBUTCS, €CJIU 00yJaroOIIMUiics:

[IpaBunbHO BBINONHEHBI Bce 3anaHus. [IpoleMOHCTpUPOBaH BBICOKUN YPOBEHb BIaAcHMsS MarepuanoM. lIposBieHs
MIPEBOCXOTHBIE CTIOCOOHOCTH PUMEHSTh 3HAHHUS U YMEHHA K BBITIOJIHEHHIO KOHKPETHBIX 3aIaHHH.

14-16 6a/1J10B CTABUTCHA, €CJIH 00yUaAIOIIHIACS:

[IpaBuibHO BBITIOJNIHEHA OoOJbIIas 4acTh 3amaHuil. [IpUCYTCTBYIOT HE3HAYWTENbHBIC OIMMOKH. I[IpomeMOHCTpHUpPOBaH
XOpOIIWH YpPOBEHb BIAACHUS MarepuajoM. I[IposBICHBI CpemHWEe CIIOCOOHOCTH NPUMEHATh 3HAHUS W YMEHHS K
BEITTOTHEHUIO KOHKPETHBIX 3a/IaHHH.

11-15 6anjioB cTaBUTCH, €CJIH 00yJAIOIIUIACS

3ajaHus  BBINOJIHEHBI Oojiee uYeM HamoloBHHY. [IpuCyTCTBYIOT —cepbE€3Hble ommOku. [IpogemMoHcTpUpOBaH
yJIOBHCTBOpI/ITeHI)Hblﬁ YPOBCHB BJIAJICHUA MaTC€pHaIOM. HpOﬂBHeHLI HU3KHEC CHOCO6HOCTI/I NPUMEHATHL 3HAHUA U YMCHUA K
BBITIOJTHCHUIO KOHKPECTHBIX 33}13HI/II>1.

0--10 6ajj10B CTABUTCS, €CJIH 00yUYAIONIUIiCS:

3amaHus BBIIOTHEHBI MEHEE YeM HamNoJOBHHY. [IpomeMOHCTpHpOBaH HEYAOBICTBOPUTEIHHBI YPOBEHb BIIaJCHHS
MaTtepuasoM. [IposBIIeHBI HEZOCTATOYHBIC CIIOCOOHOCTH IMPHMEHSATh 3HAHWSA W yYMEHHS K BBHIMOJHEHHIO KOHKPETHBIX
3aaHAN.

4.1.2.3. Conep:xaHue OLIEHOYHOI0 CPEACTBA

3 cemectp

Tema 2

TunoBsle 3a1a4n: JaHBI KOOPIUHATHI 4-X BEpLINH TeTpa3apa. HalTi ypaBHEHUS
1. Haiitu ypaBHeHus pedep TeTpaspa.

2. Haiitn ypaBHEHUS NPSMBIX, COSTUHSIONINX CEPEUHBI pedep TeTpadapa.
3. Haiiti ypaBHeHHsI TpaHeid TeTpadapa.

4. HaiiTu BeTMYMHBI YTIIOB MEXAY peOpaMu TeTpadapa.

5. HaiiTi BeIMYMHBI YIII0B MEXAY TpaHs MU TETpasIpa.

6. HaiiTi nnowmaau rpanei Tetpasapa.

7. Haiiti 06beM TeTpasipa.

8. Haittu nyinHy BBICOTBI TETpadapa.

9. Haiitu ypaBHEHUs IPSIMBIX, COAEPIKAIINX BBICOTHI TETPAdApa.

10. HaiiTit pamuyc onmucaHHOM cephl TeTpadpa.

4 cemectp

Tema 6

1. Jloka3zarb, 4T0 npeoOpa3oBaHHE SBISETCS JBHXKEHHEM, yKa3aTh €ro BHJ U HAaWTH OIpPEACNISIONINEe 3JeMEeHTHl X'=3/5
X+4/5 y-1, y'=-4/5 x+3/5 y-15.

2. HanmcaTb GopMysbl CKOIB3SIIEH CHMMETPHUH, 3aJaHHON Ocblo | M BekTopoM JloKa3aTh, 4TO MpeoOpa3oBaHHe SBISETCS
JIBHYKCHHUEM, YKa3aTh €r0 BUA U HAWTH OMpPeIeNstoIue 31eMeHThIXN'=3/5 x+4/5 y-1,yN'=-4/5 x+3/5 y-15.

3. Hanmcats opMyJIbl CKONB3SMIENR CUMMETPHH, 331aHHO0# ochio | 1 Bextopom a ~: 1:x-2=0,a 7(0,3) .

4. BBIYMCIUTE KOOP/MHATHI LIEHTPA MOBOPOTA, 3aaHHOTo (opmynamu: (X'=3/5 X-4/5 y+1, y'=4/5 x+3/5 y-2.).

5. Jlanpr koopauHaThl Touek A(V3,1),B(0,2),A' (2,¥3-2),B'(0,V3-2). Hamucath (opMyIIbl JBMKCHHS EPBOTO POJA, 3Has,
gro f(A)=A",f(B)=B"

6. B peniepe R mansr koopaunatse TouekA(2,1), B(3,-2), C(1,0), A' (-1,-5), B' (-3,1), C' (1,-3). [loka3aTh, 4TO TPEYrOJIHHUKH
ABCu A' B' C'romoTeTnuHsl, 1 Harmucathb ¢popmyisl romotetud h: h (AABC)=AA'B'C'.

7. B opronopmupoBanHoM 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 u A'B'C'. Jloka3zats, uto TpeyroasHukr ABC n A'B'C' mogo6us1. Haiitu dpopmynsr mogo0ust.

8. Hammcate ¢opmynsr mpeobpa3oBaHus momodus mepBoro poaa, mpu kotopom A(1,2)— A'(2,0), B(-2,3)— B'(0,0).
BbruncanTh KOOpIMHATH HHBAPHAHTHOW TOUKU M HAWTH KO3(D(DULINEHT 10100HS.

9. BbIYHCITUTH KOOPANWHATHI LICHTPa MOBOPOTA, 3aJaHHOr0 GopMmynamu: X'=3/5 x-4/5 y+1,y'=4/5 x+3/5 y-2.

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

5 cemectp
Tema 10



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

2. BerauciuTs JIMHY OyTH JIMHUW y=Incosx Mexay Toukamu X=0, u x=m/3.

3. Haifti kpuBH3HY JTHHAN X=acos”"3 t, y=asin”3 t B MpOM3BOIHHOM TOUKE.

4. CocTaBUTh YpaBHEHHE U HAYEPTHUTD TPa(uK SBOJIOTH JIMHUH X=a cht, y=b sht

5. [lokazatp, yto muHUA X=acos”3 t, y=asin”3 t,z=a cos2t JCKUT Ha OTPAHWICHHON YaCTH IMITHHIPHICCKON TOBEPXHOCTH,
HaTpaBJIIIONIas KOTOPOH ? acTpona, a o0pasyromue napamuienbHsr ocu Oz.

6. Haiitn npoeximu muHUM X=t,y=t"2,7=t"3 Ha KOOpJMHATHbIE INIOCKOCTH ¥ KPUBHU3HY ATOH JIMHKUHU B Touke M (t= 2).

7. Ilokasatk, 4TO JIUHUS X=tcOSt, y=tsint, z=ct JEKUT HA KPYTOBOM KOHYCE.

8. HaiiTi ypaBHEHHUS KacaTellbHOM M HOPMaJIbHOHM IUIOCKOCTH B HMPOW3BOJBHOM TOUKE JHMHHM X"2+y"2-z2=1, X"2-y"2-
"2=1.

9. Haiitn nepByto kBajpaTniHyio (popMy reJukonia o0Iero Buaa x=ucosv,y=usinv,z=f(u)+av.

10. Haiitu oproroHajbHbBIE TPACKTOPHH HPSIMOJMHEHHBIX 00pa3yloMUX MOBEPXHOCTH, 00pa30BaHHOM KacaTeNbHBIMH K
HEKOTOPOU JIMHUH.

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

4.1.3.1. Ilopsiaox mpoBeIeHHA.

OOyuaronuecs IOMy4aloT 3alaHUe [0 OCBEIICHUIO ONPEeIEHHBIX TEOPETHYECKHX BOIPOCOB WM pelIeHHIo 3a1a4. PaboTa
BBINIOJIHSIETCA NMUCBMEHHO JoMa M chaaéTcs mpenojasarento. OLEHHBAIOTCS BIaJC€HHE MaTepHaloM IO TeMe pPadoThl,
AHAJIUTUYCCKHC CHOCO6HOCTI/I, BJIaICHUEC MCTOJlaMU, YMCHHS U HaBbIKU, HGOGXOILI/IMI)IG JUUIsA BBITIOJTHCHUA 3a;[aH1/1171.

4.1.3.2 Kputepuu oneHUBaHUS

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

[MpaBunbHO BBHINONHEHB! Bce 3amaHus. [IponeMOHCTpHMpPOBAaH BBICOKHH YpPOBEHb BJIAJCHHA MaTepHanoM. [IposiBieHEI
MIPEBOCXOIHBIE CIIOCOOHOCTH MPUMEHSTh 3HAHHS ¥ YMEHHS K BBIITOJIHCHHUIO KOHKPETHBIX 3aaHUH

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

[IpaBunbHO BHINIONHEHA OONbIIAas YacTh 3aJaHMA. [IpHCYTCTBYIOT He3Ha4yWTeNbHBbIE OMmMOKH. IIponemMoHCTpHpOBaH
XOpOIIMH YpOBEHb BIAACHUS MaTepuaioM. I[IposBIEHBI cpenHHE CIOCOOHOCTH NPUMEHATh 3HAHUS M YMEHHA K
BBITIOJTHCHUIO KOHKPCTHBIX 3a}1aH1/1171

5-6 6aI0B cTABUTCSI, €CJIN OOyUAlOLIUIiCS:

[IpaBunbHO BBIMONIHEHa Oonblnass 4YacTh 3amaHuil. IIpUCYTCTBYIOT He3HauWTeNnbHBIE OIMOKH. I[IpomeMoHCTpHpoBaH
XOpOHII/Iﬁ YPOBE€HL BJIAJICHUA MaTEpHaioOM. HpOSIBJ'IeHI)I cpe€aHue CIOCOOHOCTH NpUMCHATL 3HAHUA W YMCHHUA K
BBITIOJTHEHUIO KOHKPETHBIX Sa}IaHI/Iﬁ

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

3agaHus BBIOJHEHBl MEHEE YeM HAloJIOBHHY. IIpOIeMOHCTPHPOBaH HEYAOBJICTBOPUTENBHBIH YPOBEHb BIAJCHUS
MarepuasioM. [IposiBI€HBI HEZOCTATOUHBIE CIIOCOOHOCTH TPHMEHSTh 3HAHHWS M YMEHHUS K BBIIOJHEHUIO 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 KacaTeibHble, NapajuieNbHble psMoi 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. HaiiTi T71aBHBIE HanpaBiIeHUs KpUBOH X/2-4Xy+4y"2-5X+10y+6=0, 3ananHOi B MPSIMOYTOJIbHON JIEKapTOBOH CHCTEME
KOOpAMHAT.

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 x2-4xXy+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

1. Hanmcath ypaBHeHHe TIOBEPXHOCTH, 00pa30BaHHO# BpaIeHHeM CHHYCOMIBI Z=sin./oly BOKpyr ocu Oz.

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. Onpenenutd ¢urypy @, 3amaHHy0 ypaBHeHHeM: 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. Ilopsaaok mpoBeIeHH.

OOyuarommecs: CaMOCTOSTENIFHO THINYT paOoOTy Ha 3aJaHHYIO TeMy H CHAlOT IPEroJaBaTelll0 B MICEMEHHOM BHIe. B
paboTe mpom3BoAWTCS 0030p MaTepHaia B ONPEHeIEHHONW TeMaTHYeCKOW obmacth nubOo mpemiaraeTcs COOCTBEHHOE
pellicHHe OMNpeAeACHHOW TEOPETHYCCKONW WM TMPaKTHYeCKOW mpoOaeMbl. OIleHHBAIOTCS MPOpPabOTKa HCTOYHUKOB,
U3JI0KCHHUE Marepuana, (pOpMyJIHPOBKA BBIBOJOB, COONIO/CHHE TPEOOBaHHMH K CTPYKTYpe H O(QOPMIICHUIO DPAaOOTHI,
CBOCBPEMCHHOCTD BBIMIOJHECHUS. B ciiydae myOiIn4HO# 3alIUThl pedepaTa OIIEHUBAIOTCS TAKXKE OPATOPCKUE CIIOCOOHOCTH

4.1.4.2 Kputepun oneHMBAHUS

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

Tema packpbiTa TOTHOCTEIO. [IpoIeMOHCTPHPOBAHO MPEBOCXOJHOE BIAICHHE MaTepHaIoM. VIcIoip30BaHEl HaJISKAIIHE
HCTOYHHKH B HYXHOM KommdectBe. CTpykTypa paOOTBI COOTBETCTBYET IOCTAaBICHHBIM 3amadyaM. CTemneHb
CaMOCTOSATENIFHOCTH PabOTHI BRICOKASI.

7-8 6aJ171I0B CTABHUTCS, €CJIN 00YYAKOLIHIACH:

Tema B OCHOBHOM packpbiTa. [IposeMOHCTpHUPOBaHO XOpolliee BiaJeHUE MaTephaioM. VCronp30BaHBI HaJUIeKallue
uctounuku. CTpykTypa pabOThI B OCHOBHOM COOTBETCTBYET IIOCTaBJICHHBIM 3amadaM. CTENeHb CaMOCTOSTEIbHOCTH
paboThl cpeaHsisl.

5-6 6a,1J10B CTaBUTCS, €CJIU 00ydaromiics:

Tema packpsita ciabo. [IpoileMOHCTPUPOBAHO YIOBIETBOPUTEIBHOE BIIaJCHHE MaTepUalioM. MCob30BaHHbIE HCTOYHUKH
U CTPYKTypa pabOThl YaCTUYHO COOTBETCTBYIOT MMOCTABIEHHBIM 3a/1a4aM. CTeneHb CaMOCTOATENHHOCTH pa0OThI HU3KASI.
0--4 6a10B cTABHUTCS, €CJIM 00yJaAIOIIHIACS:

Tema He packpsita. [IpogeMOHCTPUPOBAHO HEYTOBICTBOPUTEIBEHOE BIIAJCHIE MaTepUaioM. Vcrons30BaHHbIE UCTOYHUKA
HemoctaTouHbl. CTpYKTypa paboThl HE COOTBETCTBYET IMOCTABICHHBIM 3aadaM. PaboTa HecaMOCTOsATeTbHA.

4.1.4.3. Conep:xaHne ONEHOYHOT0 CPEACTBA
5 cemectp

Tema 11

1. Pa3zBepThIBaromuecs OBEPXHOCTH.

2. BHemHsAs reoMeTpusi HOBEPXHOCTEH.

3. BHyTpeHHSS reoMeTpus IIOBEPXHOCTEH.

4. Teopema I'aycca.

5. IlceBnoctepa u e€ cBsI3b ¢ MIOCKOCTHIO JIobaueBCcKoTO.
6. Teopema MeHnbe.

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

[lo mucnwIIMHE HPEIYCMOTPEH dK3aMeH (3adeT). DK3aMeH (3a4eT) HpoXoauT mo Owmieram. B kaxmom Owmmere aBa
TECOPETUYCCKUX BOIIpPOCa U JABC 3aJa4u. ITocne orBeTa CTYACHTY MOTYT OBITH 3aaaHbl JOIOJHUTEIBHBIC BONIPOCHI, KaK I10
Marepuaiiam OwWiieTa, TaKk M MO OCHOBHBIM OIpeJeNieHusiM Kypca B neioMm. OlLieHHBaeTcsl BiaJCHUE MAaTepHajoM, €ro
CHCTEMHOC OCBOCHHUC, CIIOCOOHOCTE MIPUMEHATH HYXHBIC 3HAHWA, HABBIKM U YMCHUA IIPU aHAJINU3E HpO6HeMHBIX CI/ITyaHI/Iﬁ
U pEIIeHUH NPaKTHYECKNX 3a/1aHHH.



4.2.1. YcTHBI# WM MHCbMEHHBIH 0TBET HA BONPOC

4.2.1.1. ITopsaaok npoBeAeHUsl U MPoLeTyPa OLeHMBAHUSI.

VY CTHBIN MM TUCBMEHHBIM OTBET HAa BOIPOC HAINIPAaBJIEH HA NPOBEPKY 3HAHUI OCHOBHBIX Pa3[€IOB T€OMETPHUH.

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. [IpoIeMOHCTPUPOBAH BHICOKUI YPOBCHb MOHMMAaHUS MaTepuana. [IpeBocXoHOe yMEHUE (POPMYIHPOBATh CBOU
MBICTIH, 00CYXKIIaTh TUCKYCCHOHHBIC ITOJIOKCHHUS.

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

OcHOBHBIE BONPOCHI TeMBI packpbul. CTpyKTypa OTBETa B [EJIOM aJIeKBaTHA TeMe. XOpOIIO OCBOEH MOHITUIMHBIN anmnapar.
[IpogeMOHCTPUPOBaH XOPOIIW YPOBCHb IMOHMMAHHs MaTepuayia. Xopollee yMeHHe (HOpMYyTHpPOBATH CBOHM MBICIHH,
00CYKIaTh TUCKYCCUOHHBIC MOJIOKCHUS.

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

Temy wactuuHo packpsil. OtBeT ciabo CTpyKTypupoBaH. IIOHATHHHBIA ammapar OCBOGH dYacTW4yHO. IloHMMaHue
OTJIENFHBIX TTOJIOKEHUH M3 MaTephala 1o TeMe. Y IOBIETBOPUTEIbHOE YMEHNE (DOPMYIHUPOBATE CBOW MBICIH, 00CYXIaTh
JVICKYCCHOHHBIC TTOJIOKEHS.

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

Temy He packpbul. [IoHATHIHBIN ammapaT OCBOSH HEYIOBIETBOpUTENbHO. [loHMMaHue MaTepuania (parMeHTapHOE WIIH
otcyrcTByeT. Heymenue GpopmynnpoBaTh CBOM MBICIH, 00CYXKIATh TUCKYCCUOHHBIC TTOJIOKCHUS.

4.2.1.3. OueHo4yHblIe CpeaACcTBA.

Bonpocs! 1J1s1 yCTHOr0 MJIM NHCBMEHHOI0 0TBeTa

Cemectp 3

. HarrpaBnennsle oTpe3kn u BeKTOphl. ClIOKEHUE U BEIYUTAHHE BEKTOPOB.

. YMHOXEHHE BEKTOpa Ha YHCIIO.

. JInnelHas 3aBUCUMOCTb BEKTOPOB.

. bazuc. KoopanHatsl BeKTOpa OTHOCHTEIBHO JaHHOTO Oasmca.

. IIpoekmust BEeKTOpa Ha OCh.

. CkansipHOE IPON3BEICHUE BEKTOPOB.

. BextopHOe nipousBeieHIEe BEKTOPOB.

. CMem1aHHOE IPOU3BEICHIE BEKTOPOB.

. ApduHHas 1 npsMOyTroNbHas IeKapTOBa CUCTEMbl KOOPAMHAT Ha TNIOCKOCTH U B pocTpaHcTie. [lene-Hue oTpe3ka B
JTAHHOM OTHOILICHHH.

10. [NonsipHas cucreMa KOOpJMHAT Ha IUIOCKOCTH. LlunuHaprueckas 1 cepryeckas CUCTEMbl KOOPANHAT.

11. TIpeoOpasoBanue adduHHON crcTeMbl KOOPIUHAT B aPHUHHYIO (Ha IUIOCKOCTH U B IPOCTPAHCTRE).

12. IIpeobpazoBaHue MPSIMOYTOJIBHON AEKAPTOBOH CHCTEMBI KOOPJMHAT B MPSIMOYTOJIBHYIO IEKapTOBY (Ha IJIOCKOCTH U B
MIPOCTPAHCTBE).

13. Pa3nmuaHbIe CIOCOOBI 3a1aHUS MPSMOM Ha TTOCKOCTH. [Ty9IKY MpsIMBIX.

14. PaznuuHble crocoObl 3ajaHus TUIOCKOCTH B TPEXMEPHOM NpocTpaHcTBe. [TydKy U CBA3KH IIIOCKOCTEH.

15. Pa3muaHBIe CIOCOOBI 331aHUS MPSMOH B IIPOCTPAHCTBE.

16. 'eomeTpuyeckuil cMbici 3Haka MHOrowieHOB Ax+By+C Ha mnockoctu u Ax+By+Cz+D ? B npoctpaHcTBe.
17. PaccTosiHuE OT TOYKH JI0 MIPSIMOI1 Ha IMJIOCKOCTH.

18. Yron Mexay IByMs IpSIMBIMU Ha MJIOCKOCTH.

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

20. B3aumHOE pacrnosio’keHue ABYX IPSIMBIX HA INIOCKOCTH U B IPOCTPAHCTBE.

21. B3auMHOE pacroyiokeHue MPSIMOH U MIIOCKOCTH.

22. B3auMHOE pacroyioKeHUe ABYX U TPEX MIIOCKOCTEM.

23. PaccTosiHuE OT TOUKHU 10 IPSIMOM B MPOCTPAHCTBE. PaccTosiHME MeX Ay CKpPEIUBAIOIIUMUCS MPSIMBIMHU.

24. Dnnurc.

25. 'mnepbona.

26. [Tapabomna.

27. IMpeKTPHUCHI JILTAIICA U THUIEPOOITEL. Y paBHEHHUS JUTHIICA, THIEpOOoIIB! M apaboJibl B MOISPHBIX KOOPAWHATAX.
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Cemectp 4

1. Oburee ypaBHEHHE JIMHUH BTOPOTO NOPsiiKa. MHUMBIE TOUKH JHHAU BTOPOTO nopsiaka. [lepecedenne TMHUN BTOPOTO
NOpAJIKa C IPSMOM.

. ACIMIITOTHYECKHE HAIIPABICHHS JTMHUU BTOPOTO MOPSAAKA. ACHMIITOTHL.

. LleHTp THMHUN BTOPOTO MOPSIKA.

. KacaTtenpHas k TMHUU BTOPOTO MopsiaKa.

. lnaMeTphl TMHUHU BTOPOro MOPSAKA.

. ConpskE€HHBIC HAITPABICHUS.

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

. Kinaccugukauus miuHuit Broporo nopsiaka.

[o<BEN Be NNV, NSNS I 9]



9. IlpuBenenue oOMIIETO ypaBHEHNS JIMHUHA BTOPOTO MOPS/IKa K KAHOHUIECKOMY BUY.

10. IToBepxHOCTH BpalICHHUSI.

11. Hunmuaapudeckre mOBEPXHOCTH.

12. KoHngeckue moBepXHOCTH.

13. Dmmurnconz.

14. TuniepOoT0n b1

15. [apabonounsl.

16. IIpsmonuHeitHbIe 0Opa3yolye NOBEPXHOCTEH BTOPOro NOpsiAKa.

17. I'pynna npeoOpazoBanuii MHOXKeCTBA. Kpurepuii moarpymms.

18. JIBM>KeHUs TUIOCKOCTH.

19. AnanuTuveckoe 3aJaHue IBUKEHUS TUIOCKOCTH.

20. Knaccudukanust IBHKESHUHN MIIOCKOCTH.

21. I'pynma aBmKeHAHN TIOCKOCTH U €€ moArpynmsl. [ pymma cuMMeTpuii reoMeTpuIeckoi GUTypsl.
22. T'omoTteTHs Ha TWIOCKOCTH. [Ipon3BeieHrie TOMOTETHH M IBHYKCHUSL.

23. [TogoOust IIOCKOCTH. AHATUTHYECKOE 3aJaHNE TTOLO0O U,

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

25. A dunnasie npeodbpazoBanms IocKoCTH. I'pynma adhUHHBIX peoOpa30BaHMi INIOCKOCTH U €€ IOI-TPYIIITHL.

Cemectp 5

. Tomonoruueckoe MpoOCTPAHCTBO.

. MeTpuueckoe IpoCTpaHCTBO.

. HeripepbiBHbIe 0TOOpaxenus. ['omeoMophusm.

. OTnenuMocTh, KOMIAKTHOCTb, CBSI3HOCTb.

. DHniepoBa XapaKTepHUCTHKA TOIMOJIOTHYECKOTO MHOT000pa3Hs.

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

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

. HesBHOE 3aanme miockoi kpuBoid. OcoOble TOUKHM KPUBOM, 3aJaHHON HESIBHO.

9. IToBepxHOCTB U €€ KacaTesIbHas INIOCKOCTh. HessBHOE 3a/1aHne MPOCTPaHCTBEHHOW KPUBOM.

10. Anuna myru.

11. JInuna nyru kax napametp. Conpukacaromascs IIoCKoCTh KPUBOM.

12. CompoBoskaaroniuii TpEXrpaHHuK KpuBoil (Tpéxrpanuuk dpene). @opmynsl Ppene.

13. Jlemma o equHU4HOM BekTope. KpuBu3Ha U KpydeHHe KPUBOH.

14. ®opMyIIbI IS BBIYUCIICHUS] KPUBU3HBI U KPYyUCHHS.

15. Orubarormas ogHOapaMETPHUIECKOTO CEMENCTBA KPUBBIX. DBOIOTA M SBOJIBBEHTA IUIOCKON KPUBOH.
16. B3anmHoe pacmoyiokeHrne KpUBOM U TUIOCKOCTH. BH KpuBOii BOJIM3M TaHHOUN TOUKH.

17. HaTtypaJibHble ypaBHEHUS KPUBOH.

18. IonsTne nmoBepxuoctu. KpuBonHeiHbIE KOOPAWHATHI M TApaMETPUUECKOE ypaBHEHHE TOBEPXHOCTH.
19. KacarenpHast IpsiMast 1 KacaTesIbHasl INIOCKOCTh NapaMeTPpHU30BaHHO roBepxHocTH. HopMais moBepx-HOCTH.
20. JInnHa myru KpuBoii Ha moBepxHOCTH. [lepBas kBagpaTudHas Gopma.

21. Yron Mexay AByMs JIUHUSIMH HA IOBEPXHOCTH.

22. ITnomank 06JacTH HA IOBEPXHOCTH.

23. HopmanbHas kpuBu3Ha. Bropas kBagpaTudHas ¢popma moBepxXHOCTH.

24. KpuBu3Ha KpUBO U €€ colpuKacaronasics miockocts. HopmansHoe cedenue.

25. Teopema MeHsbe.

26. Innukatpuca J{rorneHa.

27. ®opmyna Ditnepa.

28. XapaKTepuCTHIECKOE YpaBHEHUE MTOBEPXHOCTH. I1osHast U cpeHsst KpUBU3HBIL.

29. Knaccudukanms ToueK MoBEpXHOCTH.

30. Coepuueckoe orobpaxxkenue. Teopema ["aycca.

31. AcuMnTOTHYECKHE HANIPABIEHHS U ACUMIOTOTHUECKUE TUHUU.

32. I'naBHBIE HAIIPaBIEHHS Ha IOBEPXHOCTU. JINHUN KPUBU3HBI.

33. U3rubanue u HanoxumocTb. Kpurepuit Hasoxumoctu. [Ipenmer BHyTpeHHEH TeéOMETpHH IIOBEPXHO-CTH.
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4.2.2. Pemenne 3aaa4

4.2.2.1. Ilopsinox npoBeeHUs] U NMPoOLeIyPa OLlEHUBAHMA.

[Ipeqmararorcss 3agadyl HAa TPOBEPKY YMEHHH TIPOBOJWTH MPAKTHYECKHE PACUeTHl, AHAIM3HPOBATH IIOTyYCHHBIC
pe3yIbTATHL

4.2.2.2. Kpurepuu oneHUBaHH.

26-30 6a1710B cTABUTCSH, €CJIH 00YYAOIINMCS:
3aJaHue BBIIIOIHEHO TTOJIHOCTHIO U MIPABUIILHO.
21-25 6aaJ10B CTABUTCH, €CJIM 00YYAIOIMMCH .



3agaHue BBINOJHEHO TIIOJHOCTBIO, HO HET JOCTAaTOYHOrO OOOCHOBaHWS. Mim IIpu BEpHOM pEIIEHWH MAOIYyIICHA
BBIYHCIINTENbHAS OIINOKA MM HEIOUET, HE BIMAIOMINI Ha IPABMIIBHYIO IOCIEI0BATENLHOCTD PACCyKACHHH.

21-25 6anj0oB cTaBUTCSH, €CJIU 00YYAIOIIMMCS :

3agaHue BRIITOTHEHO YaCTUYHO WM C (DAKTHYECKUMH U BBIYUCIUTEILHBIMH OIMINOKAMH.

0-16 6a/1;10B CTABHUTCSH, €CJIH 00YYAIOLIUMCS :

3agaHue HE BBIMTOJIHEHO I BBIIIOJTHEHO ¢ OOIBIINM KOJIHYECTBOM (PAKTHUECKUX M BBEIYHCINTEIBHBIX OMINOOK.

4.2.2.3. OneHo4HbIE CpeCTBA.
3ananue 1. 1.CocraBuTh ypaBHEHHE KOHYCA C BEPIIMHOM B HaYaje KOOPAMHAT, HAIIPABIIIOIIAs KOTOPOTO J1aHa

ypasenmamu X~ — 2z +1=0, y—z+1=0.
3amanme 2. VYCTaHOBUTh, NpPM KAaKMX 3HAYeHUsX M 1wiockocth X +MzZ — 1 =0 nepecekaeT NOBEPXHOCTE

¥ 3 3
x°+y* —z° = —1 no swmncy.
x* =
3ananue 3. CocTauTh ypaBHEHUE NOBEPXHOCTH, 06pasoanHoii Bpamennem rumepSons — —— = 1, 3 = 0 soxpyr ocu

Oz.

3ananue 4. 3amanbl KOOpAUHATH TPEX Touek A, B u C Ha mmockoctu: A(4, 6), B (5,7), C (=5, -1) .

1)Hanmcats ypaBHeHUs 1 AuHBI Meauanbl AM, BeicoTel CH u 6uccextpucs! BD tpeyronsanka ABC;

2) BoIsICHUTD, T/ PACTIONOKEHO HAYAI0 KOOPAMHAT I10 OTHOLICHUIO K TpeyroyisHuky ABC (Bo BHyTpeHHe# o0nactu win
BO BHEIIIHEH)?

3amanue 5. [lansl KOOpAMHATHI BepiuH Tetpasapa: A(7,2,4), B(7,-1,-2), C(3,3,1), D(-4,2,1).

1)HaiiTu AnuHYy BBICOTHI TETpa3Ipa, OMYIICHHONW U3 BepUIMHEL D;
2) Haiftu yron mexny mnockoctssmu ABC u ABD,;
3) Haiitu 06béMm Terpasapa 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) BeIsiIcCHUTD, TZI€ PACIIONOKEHO Hayalo KOOPANHAT 110 OTHOLICHUIO K TpeyroisHuKy ABC (Bo BHyTpeHHEH o0acTi nim
BO BHEIIIHEH)?

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

1)Haifti nvHY BBICOTHI TETpadpa, ONMyIIEHHOH 13 BepmnHEI D;

2) Haittu yron mexnmy miockoctssmu ABC u ABD,;

3) Haiitu 06bém Terpasapa ABCD; 4)Haiitu paccrosinue mexny pé€opamu AB u CD.
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