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Conep:xanue

1. TepedyeHp IUIAHHPYEMBIX PE3YJIHTATOB OOYYCHHS IO AMCUUILTUHE (MOJIYJI0), COOTHECCHHBIX C IUIAHUPYCMBIMU
pesynbratamu ocBoenust OIIOIT BO

2. Mecto muctmuiuHb! (Moxyiist) B ctpykType OIIOIT BO

3. O0beM JUCIMIUIMHBI (MOIYJIsI) B 3a4ETHBIX SHHHUIAX C YKA3aHHEM KOJIMYECTBA YaCOB, BHIJICICHHBIX HA KOHTAKTHYIO
paboTy 00yJaroImuXCcs ¢ MpernoaaBaTesieM (1o BUAaM YIeOHBIX 3aHATHH) U Ha CAMOCTOSITEILHYIO pad0Ty 00yJarommxcst

4. ConeprkaHue QUCHUILIMHBI (MOAYIIS), CTPYKTYpUPOBaHHOE MO TeMaM (pasjieliaM) ¢ yKa3aHHEM OTBEJCHHOTO Ha HHX
KOJIMYECTBA aKaJeMHUYECKHUX YaCOB M BUIOB yUeOHBIX 3aHATHH

4.1. CTpyKTypa U TeMaTHYECKUH TUTaH KOHTAKTHOW U CAaMOCTOSITEITLHOW PabOThI TIO0 TUCITUTIUTHHE (MOIYIIIO)

4.2. Conep:xaHue QUCLUIUINHBI (MOAYJIS)

5. TlepeueHp y4eOHO-METOANYECKOTO OOECIEUEeHHs /s CaMOCTOATENbHON padOTHl 0OydaromMxcs 10 JUCIUILIMHE
(Momyt0)

6. ®OHJT OTICHOYHBIX CPEJICTB 0 TUCITUTUINHE (MOYJTIO)

7. Ilepevyens nurepaTypbl, HEOOXOJUMOMW JIUISI OCBOCHHS AUCIIMILUINHBI (MOYJIs)

8. IlepeueHp pecypcoB HWH(POPMANHMOHHO-TEICKOMMYHHKAIIMOHHOW cetn "UHTepHET", HEOOXOAWMBIX IUII OCBOCHUS
JUCITUTUTHHBI (MOTYJIST)

9. MeTtonudeckue yKa3aHusl IS 00YYaroNIMXCs IO OCBOCHHIO TUCITUIUTAHBI (MOTYJIS)

10. Ilepeyenr MHGOPMALMOHHBIX TEXHOJIOTHH, UCIOJIB3YEMbIX MPH OCYIIECTBICHHH 00pa30BaTeNbHOIO mHpolecca Mo
JUCLUILIMHE (MOJYIIO), BKIIIOYasl MepevyeHb NMPOrpaMMHOro obOecrnedeHus W MH(OPMALMOHHBIX CIIPAaBOYHBIX CHCTEM (TIpH
HEO0XOAUMOCTH)

11. Omnucanne MaTepuaibHO-TEXHHUYECKOI 0a3bl, HEOOXOMUMOI Ul OCYIECTBICHHS 00pa30BaTeILHOTO Mporecca 1o
JUCIUIUINHE (MOJYJITIO)

12. CpenctBa aganTtaluy MperoJaBaHus TUCIUATUTMHBI (MOIYIA) K HOTPEOHOCTSAM OOYYAIOMIMXCS MHBAIHIOB W JIHII C
OTpaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0OPOBBS

13. TIpunoxenue Nel. @oHA OLIEHOYHBIX CPEICTB
14. TTpunoxenue Ne2. [TepedeHs TuTepaTyphl, HEOOXOAUMOH 11 OCBOSHHS TUCITATUTHHBI (MOIYJIs)

15. Tlpumoxkenue Ne3. IlepedyeHbr HH(DOPMAIMOHHBIX TEXHOJIOTHH, HCIONB3YEMBIX [UII OCBOCHHS IMCI[UTUINHBI
(Momyst), BKITFOYAsI IEPEYCHb MPOTPAMMHOTO 00ECIIeYCHUS 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM



IIporpammy mucruruHbl pa3zpabdoTan(a)(n) moueHt, k.H. (monent) Koctun A.B.; gonent, k.H. (mouent) Koctuna H.H.
(Kadhenpa MaTeMaTHKK U MPHUKIaIHON HHGOPMATHKHK).

1. IlepevyeHb MUIaHUPYEMBbIX Pe3yJbTATOB 00y4YeHUs 110 JUCHHUILINHE (MOAYJII0), COOTHECEHHBIX € IVIAHUPYEeMbIMH
pe3yiabtatamu ocBoenus OIIOII BO

O6y‘1310111HI7[CH, OCBOUBILHHI JAUCHUIUIARY (MOZ[yJ'H)), JOJIDKCH O6J'IaﬂaTI) CJICAYIOIMMUMHU KOMIICTCHIIUSAMMU:

HIngp Pacuiudposka
KOMIIETEHUM U npuodpeTaeMoil KOMNETEHINHU
YK-2 Crioco0OeH ompeneNsaTh KpyT 3a/ad B paMKaX ITOCTAaBJICHHOW LEIM W BEIOMPATh ONTHMAJBHBIE CIIOCOOBI MX

PEIICHNS, ICXOS U3 JEHCTBYIOIINX PAaBOBBIX HOPM, HMEIOIINXCSA PECYPCOB U OTpaHHYCHHUN

YK-2.1 3HATH TPEOOBAHMS K OTIPECIICHHUIO 3a/1a4 B PaMKaxX IIOCTAaBJICHHOM 11eJIr; 0a30BBIE CIIOCOOBI peIIeHus 3a1a9
C y4eToM JEHCTBYIOIIUX MIPABOBBIX HOPM, HMEIOIIUXCS PECYpPCOB U OTPaHUYECHUH

VYK-2.2 YMeTh onpenensTh OCHOBHBIC U clieln(pHYecKre 3aJaul B paMKax ITOCTaBJICHHOM 11eJ1, BEIOMPATh CIIocoObI
X PELICHHS, UCXOMS U3 ICHCTBYIOIIUX MMPABOBBIX HOPM, HMEIOIIMXCSI PECYPCOB U OTPAaHUYCHUI

YK-2.3 BnaneTs HaBBIKAMHU OIpENENEeHUS Kpyra 3ajad B paMKax IOCTaBJIEHHOH IeNi, BBIOOpa ONTHMAlbHBIX
CHIOCOOO0B MX PEIICHHs, HCXOIs U3 ACHCTBYIONINX ITPABOBBIX HOPM, UMEIOIINXCSI PECYPCOB M OTPaHUYEHHI

OIIK-8 Crnoco0eH OCyIIECTBIIATh MeAarorn4ecKyo IesITebHOCTh HAa OCHOBE CIIEIIHABHBIX HAyUHBIX 3HAHU

OIIK-8.2 YMeTh OCYHICCTBJIATH NCAArOTrHICCKYI0 JCATCIbHOCTD Ha OCHOBEC CIICHUAJIbBHBIX HAYYHBIX 3HAHUI

OIIK-8.3  [Bnaneth criocOOHOCTBIO OCYIIECTBIATH MENArOTHUECKYIO JEATEIbHOCTh HA OCHOBE CIIELHAIBbHBIX HAayYHBIX
3HaHUI

OOyyarouuicst, OCBOUBIINIT JUCLHHUIUIMHY (MOJYJIb):

JlomxeH 3HaTh:

TpeOOBaHMS K ONPEIETICHHUIO 337ad B paMKax ITOCTAaBIEHHON IenH; 0a30BbIe CIIOCOOBI PEIICHHs 3a/ad T€OMETPHHU C
YYETOM JEWCTBYIOIINX CTaHJapTOB.

JoixeH ymeTb:

ONpEJeNsITh OCHOBHBbIE M crenu(pUUeCKHe 3alayd B paMKax IIOCTaBJICHHOW IENH, BBISBISITh W aHAJIW3UPOBATH
pa3IUYHbIe CIIOCOOBI PeNIeHN 3a7ad TeOMETPUH U apTYMEHTHPOBATh UX BBIOOD;

ocymecTBISITh 3P PEKTHBHYIO NEJarorniecKyro AesTeIbHOCTh Ha OCHOBE CIICIHAJbHBIX HAYyYHBIX 3HAHMH B 00JlacTH
T€OMETPHH.

JlomxeH BIaieTh:

HaBBIKAMHU OIPEJIETICHUS] OCHOBHBIX U CHEeUU(HUYIECKHX 33aJad B paMKaxX IIOCTAaBJICHHOH IieJM, BIOOpa palMOHAIBbHBIX
croco00B penIeHns 3a7ad reOMeTpUH;

CIOCOOHOCTRIO OCYHIECTBIATH (P GEKTHBHYIO INEJarorHuecKyio NesTeIbHOCTh Ha OCHOBE CIICIHAJIBHBIX HAayYHBIX
3HaHUH B 00J1aCTH TEOMETPHH.

2. MecTo qucuumuinnel (MoayJsi) B ctpykrype OIIOII BO

Jannas mucummuimHa (MOAyib) BKiIoueHa B pasgen  "B1.0.07.03  ducrmmiweel  (MOmynu)"  OCHOBHOWM
npodeccnoHabHON  oOpas3oBarenbHOl mporpamMbel  44.03.05 '"Ilemarormdeckoe oOpa3zoBaHue (¢ JIBYMS NpOQWISIMH
MTOJATOTOBKH) (Maremartuka Hu ¢usnka)" H OTHOCHUTCS K 00s13aTEIbHBIM JUCILIMITINHAM.
OcBaunBaercs Ha 2, 3 kypcax B 3, 4, 5 cemecTpax.

3. O0beM aMCHMIIMHBI (MOAYJS) B 3aYeTHBIX €IMHMIAX C YKa3aHHeM KOJMYeCcTBAa 4YacoB, BbIIeJE€HHBIX Ha
KOHTAKTHYIO padoTy o0yyaomuxcs ¢ npenoaapartejeM (10 BHIaM YYeOHBIX 3aHATHII) M HA CAMOCTOATEIbHYIO PadoTy
odyuyaImmuXxcs

OO1mas Tpy10eMKOCTh JUCHUILIMHBI cocTaBisieT 11 3aueTHbIX(bIe) enuHUI(b) Ha 396 yaca(oB).

KonrakrHast padora - 198 uaca(oB), B Tom uucie jekimu - 90 uaca(oB), npakrtuueckue 3anstus - 108 uaca(os),
naboparopubie paboThl - 0 yaca(oB), KOHTPOIb CAMOCTOSTEILHON PaboTHI - 0 gaca(oB).

CamocrositenbHas padora - 126 gaca(oB).
Konrposs (3auét / ax3amen) - 72 yaca(oB).

dopmMa NPOMEKYTOYHOTO KOHTPOJISI AUCIMILUIMHBL: 3a4eT B 3 CeMeCTpe; 9K3aMeH B 4 ceMecTpe; 9K3aMeH B 5 CeMecTpe,
KOHTpOJIbHAsI paboTa B 3 ceMecTpe, KOHTpoJIbHas paboTa B 4 ceMecTpe, KOHTpOJIbHAs padboTa B 5 cemecTpe.



4. Conep:xaHue TUCHUILIHHBI (MOAYJIsl), CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jiesiaM) ¢ YKa3aHHEM OTBEeHHOr0 Ha
HHUX KOJIMYEeCTBA aAKA/IEMHYECKUX YAaCOB  BUIOB Y4eOHBIX 3aHATHII

4.1 CTpyKTypa 4 TeMAaTHYECKHUIi NJIaH KOHTAKTHOW H CAaMOCTOSITeJIbHOW PadoThl MO TUCHUILINHE (MOTYJIIO)
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KOHTAKTHOM paboThl, g
HX TPYI0EMKOCTh ‘S
(B yacax) :'
o s
S @ ) E
N Pa3gesnl AMCHUIINHEI / ; § = 5
Moay.JIst @ = g E 2 3 =
@] = g = S = ]
g 2= =2 S
g == g < 9
= %3 S = =
= < <
= = o
1. [Tema 1. Bexropsl. Onepanuu HaJ BEKTOpaMHu. 3 8 10 0 10
2 Tema 2. Meton koopauHat. [IpsiMble Ha IVIOCKOCTH U B 3 8 10 9
[POCTPAHCTBE.
3 Tema 3. y}ilaBHeHI/IH IIJIOCKOCTH. 3a7jaud Ha COUYETaHUE MPAMBIX U 3 8 10 0 9
[LI0CKOCTEH
4. |Tema 4. Kpusbie BToporo nopsiaka. Konndeckue ceueHusl. 3 8 8 0 8
5. |Tema 5. Ob11ast TeopHst JMHUIN BTOPOTO MOPSAAKA 4 8 8 0 4
6. Tema 6. ['eomeTpruyeckue mpeodpa3oBaHus IOCKOCTH U 4 12 10 0 10
[POCTPAHCTBA
7. [Tema 7. [ToBepXHOCTH B €BKIHIOBOM HPOCTPAHCTBE 4 8 14 0 10
8. |Tema 8. DneMeHTHI IPOSKTUBHON reOMETPUHN 4 6 8 0 12
9. |Tema 9. DneMeHTHI TOIOJIOTUN 5 8 10 0 18
10. |Tema 10. JuddepeHnpaabHas TeOMETPUS KPUBBIX 5 8 10 0 20
11. |Tema 11. TuddepenunansHas reoMmeTpris HOBEPXHOCTEN 5 8 10 0 16
VToro: 396 4. (u3 HUX 72 4. KOHTPOJIb) 90 108 0 126

4.2 CoaepxxaHue TUCUMILVIMHBI (MOLYJIs1)
Tema 1. Bektopsl. Onepanuu HajJ BEeKTOPaMH.

Bexkropsl. JIuneitHple oneparuy Hasl BeKTopamu. JIMHEiHas 3aBUCHMOCTE BEKTOPOB. basuc n pa3MepHOCTh BEKTOPHOTO
npocrpancTBa. OpToHOpMHpOBaHHBIE 0a3uchl. KoopanHaThl BEKTOpa OTHOCHTENBHO JAHHOTO Oas3Wca W W3 CBOMWCTBA.
BekTopHBIE MTOAIPOCTPaHCTBA.

[Ipoekiuu BEKTOPOB Ha IIIOCKOCTh H MPSIMYI0 KaK JTHHEHHBIE 0ToOpaXkeHuss. OpTOroHANBHAS MPOCKIIHS BEKTOpa Ha OCh
u ee cBoiicTBa. CKaJsipHOE MPOU3BEACHUE U €ro cBOMCTBA. DOPMYIIBI Uil BEIUMCIIECHUS CKAISIPHOTO [IPOU3BENECHUSI BEKTOPOB,
MOAYJSI BEKTOpA, yIJjla MEXIY BEKTOpPaMH, PACCTOSHUS MEX]Yy TOUYKAMH B MPSMOYTOJBHOM JEKapTOBOM cHcTeMEe KOOPAMHAT.
BektopHOE TpOM3BEICHUE BEKTOPOB: OIpeIeiicHre, (OPMYIBl s BBEIYHCICHHUS, CBOMCTBa W NpHiIokeHHs. CMemraHHOe
MIPOU3BE/ICHUE BEKTOPOB: ONpeeNcHre, GOPMYIIBI U BBIYHCICHUS, CBOHCTBA U MPHIIOKEHHS.

Tema 2. MeTtoa koopauHart. IIpsiMble Ha MVIOCKOCTH M B MPOCTPAaHCTBeE.

MeTtox KOOpIUHAT HA INIOCKOCTH M B MpOcTpaHCcTBe. AddrHHAS U MPAMOYTONbHAS JIEKapTOBA CHCTEMBI KOOPAWHAT Ha
IUTIOCKOCTH M B IPOCTPAHCTBE; OIIpeesieHNe KOOPANHAT TOYKH. Brrancienne KoOopaAMHAT BEKTOpa O KOOPAWHATAM €ro Hadalia
1 KOHIIA. Brrunciaenne paccTosHUS MeX Ty JBYMs TOUKaMH. JleJleHne oTpe3Ka B JaHHOM OTHOIICHHH. [ eoMeTpHIecKuii CMBICT
YpaBHEHWH W HEPaBEHCTB C JABYMs IepeMeHHbIMH. [loisipHas cucTeMa KOOpIAMHAT HAa IUIOCKOCTH, IFUTMHIpPHYECKas M
ctheprudeckas CHCTeMBI KOOPIMHAT B IpocTpaHCTBE. POpMyItbl MpeoOpa3oBaHUs KOOPIMHAT.

Paznnunble criocoOb! 3a1aHus NPSIMOI Ha IIOCKOCTH. [IpsiMast B ad(MHHON M NPSMOYTONBEHOM JIEKapTOBON cuCTeMax
KoopanHAT. PacronoxeHne mpsiMOil OTHOCHTENBFHO KOOPAWHATHOM CHCTEMBI. B3amMHOE pacmoioKeHHe ABYX HPSAMBIX Ha
IJIOCKOCTH. ['eoMeTpuieckuii cMbich 3Haka MHorowieHa Ax+By+C. PaccTosiHue OT TOYKH 710 MPSAMOM. YTOJI MEXIy ABYMS
MIPSIMBIMH.

Tema 3. YpaBHeHHs IUIOCKOCTH. 3a1a4H HA COYETAHUE NMPAMBIX U IJIOCKOCTEI

PaznuuHble cOCOOBI 3aaHUs IIOCKOCTH B mpocTpaHcTBe. [lmockocts B apPuHHON M MPSIMOYTOJIBHOHN J1eKapTOBOMH
cucreMax KoopauHar. PacronoskeHue MI0CKOCTH OTHOCUTEIbHO KOOPAMHATHOM CHCTEMBbI. B3anMHOe pacnoniokeHue NByX U
Tp€X 1ockocTei. 'eomerpuyeckuii cMpici 3Haka MHorowieHa Ax+By+Cz+D. PaccrosiHue oT TOYKH JO IUIOCKOCTH. YTOJ
MEX]y ABYMS MIIOCKOCTSIMHU. ITydKy U CBSI3KU MJIOCKOCTEH.

Pasnmuuanble crmocoObl 3amaHus MPSIMOM B MPOCTpaHCTBE. B3amMHOE pacmoiokeHHe ABYX NPSAMBIX B IPOCTPAHCTBE.
B3aumnoe pacnonokeHue npsiMOM M IUIOCKOCTH. PaccTosiHME OT TOYKM [0 NPsAMOM. YTOI MEXIy ABYMS MPSMBIMU.
Paccrosinre Mexny CKpeLMBaOIUMUCS IPSIMbIMHU.

Tema 4. Kpusbie Broporo nopsinka. Konnueckue ceyeHusl.



Konndeckue cedenns. OKpy>KHOCTb, DIJITUIIC, TUNIepOoIa, mapadoma (onpeeieHns, BEIBOI KAHOHMYECKUX ypaBHEHUH,
cBoiicTBa). DoKambHBIE pamuychl. [lapameTpudeckue ypaBHEHHS JIMHAKA BTOPOTO TOPSAAKA. OKCIEHTPHCHUTET.
JupexTopuanbHble CBOICTBAa JWHHUI BTOPOTO TOPSAKA. YpPaBHEHWS OJIUIHIICA, THIEPOONBI M Mapaboibl B IOJSPHBIX
KOOpAMHATAX.

Tema 5. O0mas Teopusi JIMHUH BTOPOro NopsiAKa

0611166 YpPaBHCHUC JIMHUM BTOPOTO MOPSJIKa. HepecequI/Ie JIMHUKU BTOPOro Imopsaka C HpHMOﬁ. AcuMnToTH4eckue
HalpaBJICHUA. ACHMOTOTHI. L[eHTp JIMHUX BTOPOI'O MOpsJaKa. KacarenpHas k nuHUA BTOPOT'O opAaKa. OnTuyeckue CBOMCTBA
SJIJIMIICA, FI/IHep6OJ'H)I u napa60nLI. ,/:[I/IaMeTpI)I JIMHUKW BTOPOIrc moOpsdAKa. COHpH)KéHHI)Ie HallpaBJICHUA, COHpH)KéHHLIe
JANaMETPhI. I'nmaBHbBIC ANaMETPHIL. HpI/IBeI[eHI/Ie O6HICFO YpaBHCHUA JIMHUW BTOPOI'O MOpAJAKAa K KAHOHUYCCKOMY BUY.

Tema 6. FeOMeTpnqecxne npeoﬁpmonam/m IJIOCKOCTH U IIPOCTPAHCTBA

I'pynma npeobpa3zoBaHnii MHOXKECTBA, MOATPYIIIA IPymITsl ipeoOpasoBanmii. OnpeneneHne MBIKEHUS. YacTHBIC BHIBI
nBrkeHni. CBOICTBa ABIKCHUNA. AHAaNMUTHYECKOe 3aganue ABmkeHnd. Kiaccudukanms npmxennit. [pynma aBrkeHmd U eé
noarpymmsl.ITono6uss mnockoctn. I'omoterns. PasnoxkeHne momoOMst B NPOM3BEACHHE TOMOTETHH W JIBIDKEHHS.
Knaccupukamus momodbuit. I'pynma mnomobmit m e€ moxarpymmsl. Ilogobme ¢uryp. AdduaHble mpeoOpa3oBaHUSL.
[epcniextiBHO-adGuHHBIE MpeoOpazoBanus. ['pynmna apduHHBIX MpeodpazoBaHui MIockocTH U e€ noarpynmnsl. AdduHnaas
9KBUBAJICHTHOCTH (uryp. Dpnanrenckas nporpamma O.Kieiina.

T'eomerpuueckue mnpeoOpa3zoBaHus TpocTpaHCTBa (0030pHO). JIBWkeHus, momoOusi, adduHHBIE NpeodpazoBaHUS
TPEXMEPHOTO EBKJIMIOBA IPOCTPAHCTRA.

Tema 7. HOBerHOCTl/I B €BKJIIMIOBOM IIPOCTPAHCTBE

IToBepxHOCTH BpallleHNs], TUIUHIPUIECKHE U KOHUYECKHE NTOBEPXHOCTH; X NapaMETPUUECKUE U HESIBHBIE yPAaBHEHHUS.
[ToBepxHOCTH BTOPOTO MOPSIIKA B TPEXMEPHOM €BKJIMOBOM IIPOCTPAHCTBE (ILIMIICOU/IBI, THIIEPOOIONbL, apaboIou Ibl), HX
KaHOHHWYECKHE YPaBHEHHUS U OCHOBHBIE CBOMCTBA. [IpsaMoinHeiiHbIe 00pa3yrolie MOBEpXHOCTEH BTOPOTo MopsaKa.

Tema 8. DjieMeHTHI NPOEKTUBHOM reoMeTpUn

AKCHOMBI TIPOEKTUBHOTO NMpocTpaHCcTBA. CBOMCTBA MPSIMBIX U INIOCKOCTEH B TPEXMEPHOM MPOEKTUBHOM NPOCTPAHCTRE.
Mopnenu NpOeKTUBHOM IIPSIMOU U IIPOEKTUBHOM IJIOCKOCTH.

IIpoexTuBHBINA penep Ha MPOEKTUBHOM MpPSIMOWM M Ha NPOEKTUBHOM IIOCKOCTH. KOOpAMHATHI TOYKM HA MPOEKTUBHOM
NpsSIMOM Y Ha TIPOEKTHBHOMU I10cKocTH. OCHOBHOIM MHBapHaHT IPYIIIBI TPOSKTUBHBIX IIPEOOpa3OBaHuii.

Tema 9. D1eMeHTHI TONOJOTHH

AKCHOMBI TOMOJIOTHYECKOT0 TpocTpaHcTBa. [Ipumepsl Tomosormif. MeTpuueckoe NpOCTPaHCTBO. Tomojoruyeckoe
oToOpaxkeHue (romeoMopdusm). CBI3HOCTh. AKCHOMBI OTAeMMMOCTH. OTpesieieHne KOMIAKTHOCTH, CBOMCTBa KOMITAKTHBIX
mpocTpaHcTB. MHoroo6pasue. DiliepoBa XapaKTepHCTHKA. CBsI3HAas cymMMa MHOroo6pasmil. OpueHTHpyeMocTs. HaxpwiTus.
[MonsTre 0 KMaccupUKAIIK ABYMEPHBIX MHOTOOOpa3Hii.

Tema 10. JuddepenuuaibHasi reoMeTpusi KpUBbIX

Omnpenenenne KpuBOi, npuMepsl. [lapamerpusaiys Ha MPOCTOH Iyre, HapaMeTpruieckoe ypaBHeHHe KpuBod. CriocoOsl
3a[jaHMs KPUBBIX Ha IJIOCKOCTH U B pocTpaHcTBe. CocTaBleHUE ypaBHEHHH INIOCKUX U IPOCTPAHCTBEHHBIX KpUBBIX. HessBHOE
3amaHne TI0CKoM kpuBod. Kiaccudukanus ocoOBIX TOYKH KPUBOM, 3aIaHHOH HesBHO. HesBHOE 3aaHue MPOCTPaHCTBEHHOM
kpuBoil. KacarenpHas mpsiMasi mpoCTpaHCTBEHHOH KPUBOM, 3aaHHOW HesiBHO. OmpeleNieHue JITHHBI TyTH KPUBOH, POPMYIIBI
JUIA BBIYMCIEHHUS (MpH pa3IM4HBIX crocobax 3amaHus kpuBoi). KacarenbHas mnpsmMas, HOpMaibHas M CHPAMIISIONIAs
mwiockocTd. ConpuKacaromascsi INIOCKOCTh KpUBOH, e€ reomerpuueckuii cmeica. TpéxrpanHuk Ceppe-Ppene. Dopmyiisl
®pene. ['eomerpuueckuil CMBICH KPUBU3HBI U KpydeHUs KpuBOW. DopMysbl s BBIYMCICHUS KPUBU3HBI U KPYUYEHHUS.
Orubaromasi 0ZHOIAPaMETPUUIECKOTO CEMEHCTBA TIOCKUX KPUBBIX. JIMCKPUMHWHAHTHAs KpHBas. DBOJIOTA IUIOCKOH KPHUBOM
(ompenenenue, mapaMeTPUYECKUE YPaBHEHHS, T€OMETPHUECKAH CMBICT). OBOJBBEHTA IUIOCKOW KpWBOH. B3anmHoe
pacmiosiokeHre KpuBOd M TpéxrpanHuka ®PpeHe B e€ 3amaHHON Touke. CMBICT 3HaKa KpydeHHs. HaTypaipHble ypaBHEHUS
KpHUBOH. 3alaya 0 BOCCTAHOBICHUHU MapaMeTPUYECKUX YPABHEHUH KPUBOM MO €€ HATYpalbHbIM YPABHEHUSIM.

Tema 11. IuddepenuuansHas reoMeTpus noBepxHocTeii

IIpumeps! nosepxHocTeil. KpuBonuHeliHble KOOpAUMHATHI U MapaMeTpUYecKoe ypaBHEHUE NmoBepxHocTu. KacarenbHas
mpsiMasi M KacaTellbHasl IUIOCKOCTh MapaMeTpu3oBaHHON moBepxHocTu. Hopmans nosepxHoctu. CocTaBlieHHE ypaBHEHUN
nosepxHocTell. IIpoeknnu mnoBepxHOCTEH Ha KOOPAMHATHBIE IUIOCKOCTH. llapameTpuueckue ypaBHEHHUs HOBEPXHOCTEH
BpallleHHs, LUIMHIPUYECKHX, KOHMYECKHX, pa3BEPTHIBAIOLINXCS, BUHTOBBIX MOBEpXHOCTEH. JIMHEHHBI 31eMEHT
MmoBepXHOCTH. JliMHa Oyrw KpUBOW Ha moBepxHOCTH. [lepBast kBagpatwdHas ¢opma, e€ cBoiicTBa. bunmueitHas ¢opma,
COOTBETCTBYIOIIAas MEPBOW KBaApaTUIHOW (opme. Yrom MEXIy OBYMS JHHHUAMH Ha MOBepXHOCTH. Ilmomanp obimact Ha
moBepxHocTH. HopManbHas KpHBH3HA KPUBOW, MpUHAIJIEkKAIIEH TOBEpXHOCTH. BTopas kBaaparudHas ¢opma IMOBEPXHOCTH,
e€ ko3¢ ¢UIMeHTs. 3aBUCUMOCTh KPHUBU3HBI KPHUBOW Ha IOBEPXHOCTH OT HOPMAJIBHOW KPHBH3HBI M yIJla MEXIy €e
COIPHUKACAIOIICHCS TIOCKOCTHI0O U HOPMAalIbl0 K MOBEpXHOCTH. [lnockue cedueHusi, HopMmanbHOEe cedeHue. Teopema Menbe.
Wnpukatpuca [lromneHa, e€ ypaBHeHMe. [JaBHble KpPHBH3HBI Ha IOBEPXHOCTH B JaHHOW Touke. Dopmyna Oiinepa.
XapakTepucTuueckoe ypaBHeHHE mNoBepxHocTH. [lonmHass M cpenHsis KpuBu3HBL [loHSATHE MUHMMANbHOM INOBEPXHOCTH.
Krnaccudukanms touek mnoBepxHocTH. Bua moBepxHOCTH BONMM3M AaHHOW Toukn. OmOmnmueckme Ttouku. Cdepuueckoe
oToOpaxkeHHe 00JacTH MoBepxHOCTH. Teopema ["aycca (reOMETpUYECKUI CMBICI TrayCCOBOM KPUBH3HBI). ACHUMOTOTHYCCKUEC
HarpasJeHUs] U aCUMITOTHYECKHUE JIMHUM (ONpEe/IeieHHe, CBOWCTBA, ypaBHeHHe). ConpsKeHHbIE HAIIPABJICHHS, CONPsHKEHHAs
ceTb. |aBHblEe HampaBiieHHs Ha TOBEPXHOCTH. JIMHMM KpHBH3HBI (ONpelelieHHe, CBOMCTBA, ypaBHeHHE). l3rubanue u
HaJI0)KUMOCTh. KpuTepuii HamoKUMOCTH.



5. IlepedyeHb y4eOHO-METOAMYECKOT0 o0ecmedeHUsl A CAMOCTOATENbHOH pa0oThl o0ydamommxcs MO
AUCHUTIIINHE (MOTYJII0)

CamocrosiTenbHas paboTa 0O0y4arOIIMXcs BBINOJNHSETCS MO 3aJaHUI0 M IPH  METOAMYECKOM PYKOBOJACTBE
IperojaBaTelis, Ho 0e3 ero HelmocpeACTBEHHOTro ydactusi. CaMocTosTeNbHas paboTa MoapasiessieTcss Ha CaMOCTOSTEIBHYIO
paboTy Ha ayIUTOPHBIX 3aHATHAX W Ha BHEAYTUTOPHYIO CAaMOCTOSATENbHYI0 padoTy. CamocTosTenpHas paboTa 00yJaromuxcs
BKJIFOYAET KaK IOJIHOCTBIO CaMOCTOSATEIbHOE OCBOCHHUE OTIEIBHBIX TeM (Pa3ZesoB) NUCLHUIUIMHBI, TaK M MPOpabOTKy TeM
(pa3zenoB), ocBaMBacMBIX BO BpeMsl ayJUTOPHOH paboThl. Bo BpeMs caMoCTOSATENbHOM paOOTHl OOydarolIfecss YUTAT U
KOHCHEKTUPYIOT Y4eOHYI0, HayYHYI0 W CHPABOYHYIO JINTEPATypy, BBHIIIOJHSIOT 3aJaHusl, HalpaBJICHHbIE Ha 3aKpeIlICHUE
3HAHHMH U OTPAOOTKY YMEHHH M HABBIKOB, TOTOBATCS K TEKYILEMY U IIPOMEKYTOYHOMY KOHTPOJIIO 110 AUCIHUILINHE.

OpraHu3anys caMOCTOSTENILHOW paboThl O0YyYaroIIMXCsl PETIAMEHTHPYETCS HOPMAaTHBHBIMH JTOKYMEHTaMH, Y4eOHO-
METOIUUYECKOI IUTEepaTypol U JIEKTPOHHBIMU 00pa30BaTeNbHBIMH PECYPCaAMHU, BKIIIOYAS:

[lopsimok opraHM3alii M OCYIIECTBICHHS O0pa30BaTENbHON [ESITENPHOCTH IO 00pa3oBaTENBHBIM MPOrpaMMaM
BEICIIET0 00pa3oBaHMsI — MporpaMMmam OakajaBpHaTa, IIporpaMMaM —CIIE[UAINTETa, MHPOTpaMMaM MAarucTparypbl
(yTBepxKIeHHBIH MpuKa3oM MUHHCTEpPCTBAa HAYKH W BBICIIEro oOpazoBanusa Poccuiickoit denepanuu ot 6 ampens 2021 roxa
Ne 245)

VYcraB (enepanbHOro rocyapcTBEHHOIO aBTOHOMHOTO oOpaszoBaresibHOro yupexaeHus "Kazauckuit (ITpuBoymkckuii)
(dhenepaabHBIA YHHBEPCUTET"

[IpaBuia BHYTpEHHEro pacrnopsiika (eaepalbHOro rocyAapCTBEHHOTO aBTOHOMHOI'O OOPa30BaTENIBHOTO YUPEKACHUSA
BBICIIETO IpodeccronanbHoro oopasosanus "Kazanckuii (I[IpuBomkckuil) dhenepanbHblil yauuepcurer”

JlokanpabIe HOpMaTUBHBIE akTH KazaHckoro (IIpuBomKcKoTo) (henepaabHOTO YHHBEPCUTETA

6. @oH/I OLIEHOYHBIX CPEACTB MO JUCHUILIUHE (MOAYJII0)

®DOHJT OLIECHOYHBIX CPEACTB MO JAUCHUIUIMHE (MOJYJII0) BKIIIOUAET OIEHOUHBIE MaTepralbl, HAlIPaBJICHHBIE HAa MPOBEPKY
OCBOCHHS KOMIIETEHIMI, B TOM 4YHCJI€ 3HAHUW, YMEHMH U HaBHIKOB. DOHJ OLEHOYHBIX CPEICTB BKIIIOUAET OIICHOYHBIE
Cpe/ICTBa TEKYIET0 KOHTPOJISI U OIICHOYHBIE CPEACTBA MPOMEKYTOUHON aTTeCTalluu.

B ¢oHze o11eHOYHBIX CPEICTB COMEPKUTCS Clieayolias HH(opManus:

- COOTBETCTBHE KOMITCTCHITUH ITAHUPYEMBIM pe3yibTaTaM 00ydeHH [0 JUCIUTUINHE (MOYJIO);
- KpUTEPUH OLIEHUBaHHS CPOPMUPOBAHHOCTH KOMIIETSHIIHI;

- ME€XaHU3M (POPMHUPOBAHUS OICHKH IO JUCIUIUINHE (MOIYJIIO);

- OIFCaHHUe MOopsAKa IPUMEHEHHS U MPOLEAYPhI OLICHUBAHUS JUIS KAXKIOTO OIIEHOYHOTO CPE/ICTRA,;
- KpUTEPUH OIIEHUBAHUS JUI KAXJIOTO OLIEHOYHOTO CPEJICTRA;

- COACpIKAHMC OHLCHOYHBIX CpPCACTB, BKJIKOYasA Tp€6OBaHI/I$[, NpeaABABIIACMBIC K HGI}‘ICTBHHM 06yqa10mnxc;{,
JACMOHCTPUPYCMBIM pE3yJibTaTaM, 3a/IaHNs pa3JIMYHbIX TUIIOB.

®DOHJT OIIEHOYHBIX CPEJICTB TIO TUCIUILTNHE HaxoauTcs B [Ipunoxkennu 1 k mporpaMMe JUCIUILTAHBI (MOJYIIIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOIMMOM JJIsl OCBOEHUS JUCUMILIMHBI (MOTYJI51)

OcBoeHue AUCIMIUIAHBI (MOJIYJIs) TPEoaraeT u3y4eHne yueOHou murepatypsl. JlutepaTrypa MoxeT ObITh HOCTYIHA
00yJaromuMCcs B OJJHOM U3 ABYX BapHAHTOB (JINOO B 0OOUX U3 HHX):

- B 2JIEKTPOHHOM BHJIE - Yepe3 dIEKTPOHHBIE OUOIMOTEUHbIE CUCTEMBl HA OCHOBAHHMH 3aKI0YeHHBIX KDY 10T0BOPOB
MIPaBOOOJIAAATEIISIMY;

- B Me4yatHoM Buze - B HayuHoli 6mbnmoreke EmaOyxckoro mHctutyTa KOV, OOy4aromuecs MoyyqarT y4eOHYIO
JIUTEPATypy Ha aDOHEMEHTE I10 YUTATEIbCKHM OMJICTaM B COOTBETCTBHH C MMPaBHJIAMH 0J1630BaHus HayuHOM OMOINOTEKOA.

DJeKTPOHHBIE W3JAaHUsI JOCTYIHBI JTUCTAHIMOHHO M3 JIIOOOI TOYKM NPH BBEICHWH OOYYaroUIMMCSI CBOETO JIOTMHA M
mapojis OT JIMYHOro KaOuHera B cucreMe "ONeKTpOHHbIM yHuBepcuter". IIpM HMCHONB30BaHMM IEYATHBIX M3JaHUM
O6nbnoTeuHbIl (POHA TOJDKEH OBITh YKOMIUIEKTOBAH UMH M3 pacyera He MeHee 0,25 sk3eMIuIsipa Ha KaXK10ro o0yJaromerocs
13 YHCIIA JINL, OAHOBPEMEHHO OCBAMBAIOIINX JAHHYIO JUCIUIUINHY.

[lepedens y4eOHOI JUTEpATYPbl, HEOOXOIUMOMN JUIsS OCBOSHMS JUCLUILIMHBI (MOAYJIs), HaxoauTces B [puioxenun 2 x
paboueli mporpamMme JUcHMIUIMHBL. OH IOJUIEKHUT OOHOBJIEHWIO IIpM W3MEHEHMHM YCJIOBHH JoroBopoB KOV ¢
npaBooONafaTeNsIMA  3JIEKTPOHHBIX M3JaHMH M TP W3MEHEHMH KoMmIuiekroBaHus ¢onmoB Hayunoilt Oubnmorexu
Enaby»xckoro naeruryra KOY

8. IlepeyeHb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHMKALMOHHOW ceTn '"HHTepHer'", HEOOXOAMMBIX JUIA
OCBOEHMS JUCHUIJIMHBI (MOIYJIs1)

T'eomerpumst - https://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/GEOMETRIYA.html
Marematuuaeckuii moprai - http://mathportal.net/

OO61epoccuiickuii MaTeMaTiHdecKuii moptan - http://www.mathnet.ru



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

9. MeToauyeckue yKazaHus AJ1s1 00y4al0MXCsl 0 OCBOEHUIO TUCHUIITUHBI (MOAYJIsST)

Bup paGor MeToauveckue peKOMeHAAIUU

JICKIIUN JIeKIIMOHHBIE 3aHATUS MMPOBOAATCA C UCITOJIB30BAHUEM UHTCPAKTUBHBIX TEXHOJIOTUM U npeamnoJararoT
AKTUBHOC Y4aCTHUC CTYJACHTOB. HHH IMOATOTOBKH K 3aHATHAM PEKOMCHAYCTCS BBIACIIATL B MATEpUATIC
HpO6J’IeMHI>Ie BOIIPOCHI, 3aTparuBacMbIC MpernoaaBaTejeM B JICKIIUHN, U I'PYIIIIUPOBATH I/IH(lJopMaI_II/IIO BOKpYT
Hux. XKenaTeabHO BBIJICIIATH B HCHOHb3yeMOﬁ JINTEpATypC MOCTAHOBKH BOIIPOCOB, HA KOTOPBIC pa3HbBIMU
aBTOpaM MOryT OBITE JaHbl PAa3JIMYHBIC OTBCTHI. Ha ocHOBaHMM ITOCTAaHOBKHU TaKHX BOIIPOCOB CJICAYCT
C06I/IpaTL APTYMCHTEI B IIOJIb3Y PA3JIMYHbIX BAPUAHTOB PCIICHUA MMOCTABJICHHBIX npo6neM.

npaktudeckue | [IpakTnueckoe 3aHsATHE - 3TO 3aHATHE, POBOANMOE I10]] PYKOBOACTBOM ITPENOaBaTelst B y4eOHOM
3aHATHUSL ayAWTOPUH, HAIlpaBJIEHHOE Ha yriTyOlIeHne HaydyHO- TEOPETHYECKNX 3HAHUH U OBJIaJACHHE OIPEACICHHBIMU

METOJIaMH CaMOCTOSITEIbHON paboThl. B mpouecce Takux 3aHsATHH BHIPaOATHIBAIOTCS MPAKTHYECKAE YMEHHS

(BBIUMCIICHUH, pacueTOB, UCIIOIb30BaHMUS TAOJIHLl, CIPABOYHUKOB, HOMOTPAMM).

Iepen mpakTHYECKUM 3aHATHEM CIIELYET N3yYUTh KOHCIEKT JIEKIIMU W PEKOMEHJOBAaHHYIO MPEI0AaBaTEIEM

JIUTEpaTypy, oOpamasi BHUMaHHE Ha MPAKTUUECKOE MPUMEHEHNE TEOPHH M Ha METOANKY PEIICHHUS THIOBBIX

3azad.

Ha mpakTiyeckoM 3aHSITHH TJIaBHOE - YSICHUTB CBSI3b PEIIAEMbIX 33/1a4 C TEOPETHIECKUMH TTOJIOKECHUSIMH.

[Tpu pemenny npeAIoKeHHON 3a1a4H Hy>KHO CTPEMHUTHCS HE TOJBKO ITOJYIHUTh TPABUIIBHBII OTBET, HO U

YCBOUTH OOILIMI METOA PEIIeHHs TOA00HBIX 3a/1a4.

Ha npakTuueckux 3aHATHAX CTYJICHTHI peIIaloT TUIIOBBIE 3a]Jaull C UCTIONb30BaHHEM U3yUEHHBIX METO/IOB.

PaboTa Ha MpakTHYECKUX 3aHATHUAX MpeIoaraeT MOBTOPEHHE TEOPETHUECKOro MaTepHraa, akTHBHOE

y4acTHe B COBMECTHOM DEIICHHH 3a/1a4, OTYETHI 110 BBIMOJHEHHOW IOMalllHel padore.

camocTos- | CaMocTosTeNbHAs PaboTa - 3TO BUA 3aHATHSA, Ha KOTOPOM 00yJaloIHecs ¢ ONpeAesEHHOI nonei
TelbHas paboTa | caMOCTOATENPHOCTH BBIIOJIHAIOT PAa3IMYHOTO POJa 3alaHusl, Ipuiarast HeOOXOAUMBIE I 3TOTO
YMCTBEHHBIE YCUIINS U TIPOSIBIISSL HABBIKK CAMOKOHTPOJIS M caMoKoppekiuu. CamocrosTensHas paboTa
BKJIIOUAET B ce0s1: M3yUYEHHE TEOPETUUECKOT0 MaTepHala 1o KOHCIIEKTaM JICKIIUH U y4eOHUKaM;
BBINTOJIHEHHE MUCHMEHHBIX JOMAIIIHUX 33JJaHUM; TIOATOTOBKY K ay TUTOPHBIM KOHTPOJIBHBIM paboTam;
MOJITOTOBKY K TEOPETHYECKUM OIPOCAM Ha MPAKTUYECKUX 3aHATHUAX; OATOTOBKY K 9K3aMEeHY/3auéTy

9K3aMeH OK3aMeH 10 Kypcy IPOBOAMTCS B BUJE TECTUPOBAHUS WM 10 OmiieTaM. [Ipu moaAroToBKe K AK3aMeHy
HE00XOANMO ONUPATHCS Ha HICTOUHUKH, KOTOPBIE pa30MpaiiCch Ha JISKIUIX B T€UCHHE ceMecTpa. B kaxxaom
OuieTe NPUCYTCTBYET MPAKTHYECKOE 3a1aHKe (IOMUMO 2 TEOPETHYECKHUX BOIIPOCOB), TAKUM 00pa3oM,
o0y4arouuicst AEMOHCTPUPYET U HapaOOTaHHbIE IPAKTUYECKUE YMEHHS U HABBIKH.

3a4eT 3auéT 1Mo Kypcy NpoBOAUTCA B BUJE TECTUPOBAHMA Wi 110 Ouneram. IIpu nmoAaroroske k 3a4€Ty HE0OXOAUMO
OMMPATHCS HA UCTOYHUKHU, KOTOPBIE pa30MpaNNCh Ha JIEKIUAX B TeUCHHE ceMecTpa. B xaxkgom Omere
MIPUCYTCTBYET MPAaKTHYECKOE 3a7aHue (IOMUMO TEOPETHYECKHX BOIIPOCOB), TAKUM 00pa3oM, 00yUaromHiics
JEMOHCTPHUPYET U HapaOOTaHHBIE IPAKTUUECKHUE YMEHHS U HaBBIKH.

10. TlepeyeHbr HUHGOPMANMOHHBIX TEXHOJOIHH, WCHOJb3yeMbIX MPH OCYIIECTBJIEHUM O0O0pPa30BaATEJILHOIO
npouecca mno JAUCHUILUIMHE (MOIYJIO), BKJIOYAs IepeyeHb MNPOrpaMMHOro obecredyeHusi U HHEOOPMANMOHHBIX
CIPAaBOYHBIX cHCTeM (MPH HEOOXOAUMOCTH)

[lepedenp MHGOPMALMOHHBIX TEXHOJIOTHH, HMCHOJIB3YEMBIX IIPHU OCYIIECTBIEHHH 00pa30BaTENbHOTrO Ipolecca o
TUCIHIUIMHE (MOJYJI0), BKJIOYAs IEpPEeUeHb IPOTPAMMHOTO obOecnedeHHs ¥ WH(GOPMAIMOHHBIX CIIPABOYHBIX CHCTEM,
npencrasieH B [punoxkenun 3 k pabodeit mporpamMme JUCIUTUIMHBL (MOIYIIS).

11. OnucaHue MAaTepHAJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOW [JIsl OCYLIEeCTBJIEHUS] 00pPa30BaATEJIbHOI0
npoiecca no AMCHUNINHE (MOYJII0)

Vuebnas ayautopus Ne 87 (423600, Pecnybmuka Tarapcran, r. Enabyra, yn. Kasanckas, n. 89) mns npoBeneHus
3aHATUH JIEKIMOHHOTO THMNA, 3aHATUH CEMUHAPCKOrO THIA, IPYNIOBBIX M HMHAMBHUIYANbHBIX KOHCYJbTAlUH, TEKYIIEro
KOHTpOJISL ¥ TIPOMEXyTo4HOH aTtrectaru. Kommiuekr mebenu (mocagounsix mect) 48 mt. Kommiekt mebenu (mocamxouHbIX
MecT) Juis npenopasatenst 1 wT. MHTepaktuBHas TpuOyna Panasonic VX400 1 mr. Monurop LG,22d 1 mr. IIpoekrop
Panasonic VX400 1 mr. Kononku 20w 6 mr. Ycnmmrens 3000w, mukmmep Xenyx 1202, MukpodoHbI. DKpaH MyJIbTHMEINHHBINA
1 w. [locka menoBast nepensmkHas | mrt. Ctenasl HacTeHHbIe 6 T, [TopTpers! 6 mT. [Toska mox kHuTK B BUAE AepeBa | mrT.
Be6-xamepa 1 mr. Beixox B MIHTEpHET, BHYTpUBY30BCKass KOMIBIOTEPHAs CETh, JOCTYH B 3JIEKTPOHHYIO MH()OPMAIMOHHO-
obOpasoBatenbHyI0 cpeny. Habop yd4eOHO-HAINISIHBIX TMOCOOWMH: KOMIUIEKT IIPE3EHTAIM B JJIEKTPOHHOM  Qopmare o
MIpeToaBaeMoON JUCIIMILTHHE 3-5 TIT.

VuebOnas aymuropus Ne 86 (423600, Pecnybauka Tartapcran, r. EmaOyra, yi. Kasauckas, n. 89) mis npoBeneHus
3aHATUHM JIEKIIMOHHOIO THMA, 3aHATUNH CEMUHAPCKOrO THMA, TPYHIOBBIX M HHAUBHIYAJIbHBIX KOHCYJIbTALMH, TEKYLIETO
KOHTPOJS ¥ MPOMEXKYTOUHOH arrectanuu. KommiekT mebenu (mocamgounsix mect) 100 mr. Komruiekt Mebenu (mocagouHbIx
MecT) Ui npenogasatens 1 mr. MenoBas nocka HacrenHas | mr. MHtepakTuBHas TpuOyHa intel core i3 1 wT. Monurop



LG,22d 1 mrt. ITIpoexTop Panasonic VX400 1 mT. Komonku 20w 6 mr. Ycumurens 3000w, mukmiep Xenyx 1202, MUKpOQOHBI,
IMoptperst 12 mT. Beb-kamepa. Bwixom B MHTEpHET, BHYTPUBY30BCKas KOMIIBIOTEpPHAs CETh, NOCTYIN B 3JIEKTPOHHYIO
nHpOpMannOHHO-00pa3oBaTeNbHy0 cpeny. Habop ydeOHO-HArmATHBIX MOCOOMH: KOMIDICKT MPE3CHTAIlMH B AJIEKTPOHHOM
(dopmare 10 IpenogaBaeMon AUCIUTUTHHE 3-5 mIT.

VuebHnas ayauropus Ne 84 (423600, Pecniy6nuka Tarapcran, r. Emabyra, yn. Kaszanckas, a. 89) mms mposeneHus
3aHATUIH JIEKIUOHHOTO THIA, 3aHATHH CEMHHApCKOTO THUIA, IPYNNOBBIX M HHIMBHUAYAJIbHBIX KOHCYJBTAIMH, TEKYILETO
KOHTPOJISI ¥ MIPOMEKYTOUHOM aTTectarmu.. KoMruiekt mebenu (mocamounsix mect) 62 mrt. KoMriekT Mebenu (mocagoqHbIx
MecT) s npenogasatenst 1 mr. MHTepaktuHas TpuOyHa intel core i3 1 mr. Monurtop LG,22d 1 mr. [IpoekTop Panasonic
VX400 1 wr. Komonku 20w 6 mr. Yceumurens 3000w, mukmep Xenyx1202, MUKpo(hOHBI. DKpaH MyJIbTUMEIUHHBIN 1 mIT.
MenoBast mocka HacteHHas | 1T. Iloptperst 10 mr. Kapruser 20 mr. Be6-kamepa 1 wT. Beixox B HWHrepHer,
BHYTPHBY30BCKasi KOMITBIOTEPHAsI CETh, JOCTYI B IEKTPOHHYIO WH(OPMAIMOHHO-00pa3oBaTelnbHyio cpexy. Habop ydueOHO-
HATJSTHBIX TIOCOOMM: KOMITICKT MIPE3CHTAINHA B 3JICKTPOHHOM (hopMaTe Mo mpenojaBaeMoy JUCIUIUTHHE 3-5 MIT.

Vuebnas aymuropust Ne 81 (423600, Pecniyonuka Tatapcrtan, r. EmaGyra, yn. Kaszauckas, x. 89) mnst mpoBemeHHs
3aHATHH JIEKIMOHHOTO THIA, 3aHATHH CEMHHApCKOTO THUIA, TPYIIOBBIX M HHIWBHAYAIbHBIX KOHCYJBTAIMH, TEKYIIETO
KOHTPOJISL M MPOMEKYTOUHOM aTTectanun.. Komrurekt mebemn (mocamounsix mect) 40 mr. Komrekt Mebenu (mmocaqodHbIX
MecT) g mpemogaBatens | mrT. MenoBas mocka HacteHHas | mT. VHTepaktuBHas TpuOyHa intel core i3 1 miT.
Mynbrumennitaeiii skpad 1 wt. Monurop LG,22d 1 wr. [Ipoekrop EPSON EB-980W 1 mir. Kononku 20w 6 wt. Ycunurenb
3000w, mukmep Xenyx1202, muxpodonsl. [Toprperst 5 mr. Beb-kamepa 1 mr. Beixog B VHTepHeT, BHYTpHBY30BCKas
KOMITBIOTEpHAsl CeTh, IOCTYIl B OJIJIEKTPOHHYIO HH(pOPMAaIMOHHO-00pa3oBaTenbHyto cpeny. HaGop yueOHO-HarssIHbIX
MOCOOMH: KOMIUIEKT NPE3eHTAIMH B DJIEKTPOHHOM (opMaTe 10 MpernojaBaeMoil JucuuIuinHe 3-5 mr.

VYuebnast aymuropus Ne 72 (423600, Pecny6nuka Tatapcran, r. EmaOyra, yi. Kaszamckas, n. 89) mis npoBemeHus
3aHATHH JIEKIIMOHHOTO THIA, 3aHATHH CEMHHApCKOTO THUIA, TI'PYIIOBBIX M HHIMBHAYAIbHBIX KOHCYJBTAIMH, TEKYIIETO
KOHTPOJISL M MPOMEXYTOUHOH arrectaruu.. Kommiekt mebenu (mocagounsix MecT) 40 mr. Kommiekt mebenu (mocanodHbIx
Mmect) i npenoaasatens 1 wt. Kommerotep intel pentium dual core 1 mr. Monutop LG FLATRON W1934S 19d 1 .
Ipoexrtop Acer X1130P 1 mrt. MaTepaktuBHas mocka SmartBoard 150d 1 mt. CadOydep 26w 1 mr. Komonku 18w. Ikader ¢
kauTaMu 5 . Be6-kamepa 1 mr. [Toptpetst 3 mt. TpubyHa 1 mt. HacTeHHbIH ManeHpkuii S5kpan 2 mt. Berxon B MHTEpHET,
BHYTPUBY30BCKasi KOMITBIOTEPHAsS! CETh, JOCTYII B JIEKTPOHHYIO MH()OPMaMOHHO-00pa3oBaTenbHyto cpexy. Habop ydeOHO-
HArJISHBIX TOCOOMH: KOMIUIEKT MPE3eHTAIMH B AJIEKTPOHHOM (popMare 1o npernojaBaeMoi TUCUUILIHHE 3-5 IT.

VYuebnast aymuropus Ne 88 (423600, Pecnybsiuka Tartapcran, r. EmaGyra, yn. Kaszamckas, n. 89) mis npoBemeHus
3aHATHH JIEKIMOHHOTO THINA, 3aHATUH CEMHUHAPCKOIO TWIA, I'PYMNNOBBIX W HMHAMBHIYAJIbHBIX KOHCYJIBTALMH, TEKYIIEro
KOHTPOJISL ¥ MPOMEXYTOuHOW arrectanuu. Kommiuekr medenu (mocamounbix Mect) 36 mr. KommuiekT mMebenn (IocajouHbIX
MecT) Ui npenopasateist 1 wT. MHTepakruBHas TpuOyna Panasonic VX400 1 mr. Monutop LG,22d 1 mr. IIpoekrop
Panasonic VX400 1 mr. Komonkn 20w 6 wr. Ycuiurenb 3000w, wmuxmep Xenyx1202, mukpodoHsl . OkpaH
MyIpTEMeAnHBIA 1 mT. MemoBast mocka HacteHHas 1 mrt. Ctenapl HacTeHHBIe 6 mT. Be6-kamepa 1 mt. Beixox B UHTEpHET,
BHYTPUBY30BCKasi KOMITBIOTEPHAsI CE€Th, JOCTYII B JIEKTPOHHYIO MH()OPMaMOHHO-00pa3oBarenbHylo cpeny. Habop yuebHO-
HarJISIHBIX TOCOOMH: KOMIUICKT MPE3EHTAIMH B JIEKTPOHHOM (hopMaTe 1o MperoiaBaeMoi TUCHUILIHHE 3-5 IMT.

12. CI)EJICTBa ajantanvm npenogaBaHus AUMCHMIUVIMHBI K HOTpeﬁHOCTﬂM oﬁyqamnmxm HHBAJIMJI0B U JIMI C
OrpaHU4Y€HHBIMHA BO3MOKHOCTAMMU 3/10POBbS

HpI/I HCO6XO,I[I/IMOCTI/I B O6p330BaTe.HLHOM npouecce NpUuMCEHIAIOTCA CICAYIOINUE METOAbI U TEXHOJOIUH, 06.1'[61"‘121}0]1[1/[6
BOCIIpHUATHC I/IH(l)OpMaL[I/II/I 06y‘IaIOH.[I/IMI/IC$I HWHBAJIMJAaMH1 U JIMIJAMU C OTPaHUYCHHBIMU BO3MOXKXHOCTAMU 310POBbSI:

- CO3JaHuc TEKCTOBOM BEepCcHu m000r0 HETEKCTOBOIO KOHTEHTA 18 €ro  BO3MOXXHOI'O Hp606paSOBaHI/I$I B
AJIbTCPHATUBHBIC (I)OpMLI, y,HO6HLIe JUJTA pa3iInYHbIX HOHB3OBaTeJ’I617[;

- CO3JaHWe KOHTEHTa, KOTOPHI MOKHO INPEACTaBUTh B PA3IMYHBIX BHIAaX 0€3 MOTEpH MAaHHBIX WM CTPYKTYPHI,
MIPESyCMOTPETh BO3MOXXHOCTh MAaCIITAOMPOBAaHMUS TEKCTa ¥ M300pakeHUH Oe3 MoTepu KauecTBa, MPEeIyCMOTPETh JOCTYITHOCTh
YIIPABJIEHUSI KOHTEHTOM C KJIaBUATYpBbI;

- CO3aHHEe BO3MOXKHOCTEH U1 00y4alomMxcsi BOCHIPUHUMATh OJIHY M Ty K€ MH(QOPMAIMIO U3 Pa3HBIX UCTOYHHKOB -
HampuMep, TakK, YTOOBI JIMIA C HAPYMICHMSAMH CiIyXa MOIy4aidn HHQOPMAIUI0 BH3YaIbHO, C HAPYHIICHWAMH 3pEHUS -
ay/MajbHo;

- IPUMEHEHHE TIPOrPaMMHBIX CPEJCTB, 00ECIIEYNBAIONINX BO3MOKHOCT OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JUCLUITIMHON, 32 CUET aJIbTEPHATHBHBIX CIIOCOOOB, B TOM YHCIIE BUPTYAIbHBIX JJA00PATOPHUil M CUMYIISIIHOHHBIX TEXHOJIOTHIA;

- MPUMEHEHHNE TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH NI mepeaadn HHPOPMAIUU, OpTraHU3aIluu Pa3TUuIHbBIX
(hopM MHTEPaKTHBHON KOHTAKTHOW pabOThl 00yJaOIIErocs ¢ MpernoaaBaTesieM, B TOM YHUClie BEOMHAPOB, KOTOPBIE MOTYT OBITh
KCIOJIb30BaHBI JJIs1 IPOBEJIEHUS] BUPTYaJIbHBIX JIEKIIUI C BOZMOKHOCTBIO B3aUMOJEHCTBHS BCEX YUYACTHUKOB JAMCTAHIMOHHOTO
00y4eHMs, TIPOBEICHUS CEMHHAPOB, BBICTYIUICHHS C JOKJIAIaMU M 3alIWThI BBHIOJHEHHBIX Pa0OT, MPOBEACHUS TPCHUHIOB,
OpraHU3aIH KOJUICKTHBHOH paboOTHI,

- IpUMEHEHNE TUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOIOTHUH IS OpTaHu3ay GOPM TEKYIIETO M MPOMEKYTOIHOTO
KOHTPOJIS;

- YBEIIMYCHUC MPOJOJIKUTEIBHOCTU CIA4YM OOYYAOIIMMCS WHBAIUIOM WK JIUIIOM C OrPAaHHYCHHBIMH BO3MOXXHOCTSIMU
310pOBBsI (HOPM MPOMEKYTOTHOI aTTECTAIMH IO OTHOMICHHUIO K yCTAaHOBJICHHOM MPOJIOIDKUTEIBHOCTH MX CIAYH:

- IPOAOJIKUTCIIBHOCTU CAavu 3auéTa Uin 9K3aMcCHa, IIpOBOAUMOIO B MMHChbMEHHOM (bopMe, - "He Oonee uem Ha 90 MUHYT,

- IPOIOIDKUTENTFHOCTH TTOATOTOBKHM 00YJalomIerocs K OTBETY Ha 3a4€Te WM HK3aMeHe, IPOBOIUMOM B YCTHOH dopme, -



He O6osee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHHUS 00y4aroLIerocs py 3aliTe KypcoBoi paboThl - He OoJiee 4eM Ha 15 MUHYT.

[Iporpamma coctaieHa B coorBercTBHU ¢ TpeboBaHussMu PI'OC BO u yueOHBIM IutaHOM 10 HampasieHuro 44.03.05
"[lenarorunyeckoe oopazoBaHue (C IBYMs MPOGHUISIMU TTOATOTOBKU)" 1 podMITo moaroToBku "Maremaruka u Gpusznka'.
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1. CooTBeTcTBHE KOMNETEHIHI INIAHUPYEMBIM Pe3yJabTaTaM 00y4UeHHs M0 TUCHUTIIHHE (MOTYII0)

KO}I U HAUMCHOBAaHHEC
KOMIICTCHIIUH

WHAnKATOpPHI TOCTHXKEHHS] KOMIIeTeHIIHH
JUIS JAHHOM JMCIHILTHHDI

OIIeHO‘lHI)Ie cpeacrea TEKYLIEero
KOHTPOJIA U leOMe;RyTO‘IHOfI aTreCTanumn

VK-2 Cnocoben
OMpENeNATh KPYT 3a7a4
B PaMKax MMOCTaBJICHHOM
L[ENTU ¥ BEIOUPATh
OIITHUMAaJIbHBIE CIIOCOOBI
WX PEUICHUs, HCXOMIS U3
JIEHCTBYIOIIUX
MIPaBOBBIX HOPM,
UMEIOIIUXCS PECYPCOB U
OTrpaHUYEHUI

3HaTh Tpe60BaHI/IH K OnIp€ACJICHUIO 3a/1a4 B
paMKax MOCTaBJICHHOM Ja(SAIN% 0a3oBEIC
CIIOCOOBI peuicHu 3aga4 reoMeTpuu €
yueToOM ﬂeﬁCTBy}OHII/IX CTaHJapTOB

YMeTh onpenensTe OCHOBHBIC U
cnennuIecKre 3a1a4 B paMKax
TIOCTAaBJICHHOH II€TH, BBIABISATE U
AHATM3UPOBATH PA3IUIHBIC CIIOCOOBI
permIeHns 3a1a9 TeOMETPHU 1
apryMEHTHPOBATh UX BBIOOD

BHaHeTI) HaBBIKaM# OIIPCACIICHNA OCHOBHBIX
u cneumbnqecm/lx 3a1a4 B paMKax
MOCTaBJIEHHOH 1€, BEIOOpa pallMOHAIbHbIX
croco00B peleHUs 3a7a4 TeOMeTpUI

OIIK-8. Cniocoben
OCYIIECTBIISITh
MeIarOTMIECKYI0
JIEITENLHOCTD HA OCHOBE
CHETHATBHBIX HAYIHBIX
3HAHWUH

YMeTh ocylecTBIATh 3P HEKTUBHY IO
HEIarorYecKylo IeaTeIbHOCTD HA OCHOBE
CIICIIMANIbHBIX Hay4YHBIX 3HAHUH B 00JIACTH
TeOMETpUH

BiageTb cioCOOHOCTEIO OCYLIECTBIIAT
3 EeKTUBHYIO MEIarOTHYECKYI0

JIeSTeNIbHOCTh Ha OCHOBE CIELUaIbHBIX
Hay4YHBIX 3HaHUI B 00JIACTH F€OMETPUH

Texkymuii KOHTPOJIb:

YcTHBII onIpocC N0 TeMaM:

Tema 1. Bektopsl. Onepanuu Haj
BEKTOpamH.

Tema 5. OOmmias Teopus IHHUN BTOPOTO
opsiAKa

Tema 9. DeMEHTHI TOTIOIOTHH
KonTposabHas pa6oTa no reMam:

Tema 2. Meton koopaunart. [IpsimMbie Ha
IUIOCKOCTH M B IPOCTPAHCTBE.

Tema 6. ['eomeTpudeckue npeoOpa3zoBaHus
IJIOCKOCTH U MPOCTPAHCTBA

Tema 10. Tuddepennuanbuas reoMeTpus
KPHBBIX

IMucbMeHHOE qOMAalLIHEE 3a/aHKe N0
TemMaMm:

Tema 4. KpuBblie BTOpOro mnopsijika.

Tema 7. I[loBEpXHOCTH B €BKJIMIOBOM
MIPOCTPAHCTBE

Tema 8. 31eMEHTHI MPOEKTUBHOM
reomeTpun KoHn4Yeckue ceueHus.
Pedepar no remam:

Tema 11. Muddepennuansruas reoMeTpus
MOBEPXHOCTEN

IIpomeskyToUHAasI aTTeCTAIMA:
3auem, sxzamen

2. Kputepun ounennBanus c(popMHUPOBAHHOCTH KOMIeTeH Mt

paMKax

CTaHJapTOB

OIIPEAC/ICHUIO 3a/1aY B

ITOCTABJIEHHOM LIEJIH;
6a30BEIe CIIOCOOKI
petieHust 3a1a4
FEOMETPHUH C YUETOM
JEHCTBYIOIUX

TpeOOBaHUS K
OIIPEe/ICNICHUIO 33124 B
paMKax MOCTaBJIEHHOM
nenu; 6a30Bble CIIOCOOBI
penieHus 3a1a4y

OImMOKY IpH OTBETE HA
BOTIPOC WJIN PEIICHIH
MOCTaBJIEHHOH 3a1a4K

TpeOOBaHUS K
OIIPe/ICNICHHUIO 33124 B
paMKax MOCTaBIEHHOM
nenu; 6a3oBbIe
CIOCOOBI pelIeH:s

OTBETE Ha BOIPOC WU
peleHun
[IOCTaBJIEHHOM 3aJ1auu

Kommner 3auTeHo He 3auTeHo
eHUHA Boicoknii  ypoBenn | Cpennmii ypoBenb | Huskmii ypoBens | Huxe MOpoOroBoro
(OTIUYHO) (xopo1uo) (Y10B/1€TBOPUTEILHO) | YPOBHA
(86-100 6a.;10B) (71-85 6annoB) (56-70 6a1;10B) (HeyI0BJIETBOPUTEIHHO)
(0-55 6ajI0B)
VK-2 3HaeT TpeOOBaHUA K 3HaeT OCHOBHBIE 3HaeT OT/AeIbHbIC He 3naet Tpe6oBaHMs K

OTIpEIeIICHUIO 32129 B
paMKax MOCTaBICHHOMH
1enu; 6a30BbIE CITIOCOOBI
peuieHus 3amaq
TEOMETPHUH C YUETOM

T€OMETPUH C YYETOM 3a/1a4 reOMETPHUH C JIEHCTBYIOIIUX
JIEUCTBYIOIIMX YYETOM JIEUCTBYIOIIUX CTaHIAPTOB
craHgapToB. Jlomyckaer craHgapToB. Jlomyckaer
HE3HAYMTEILHEIE TUTIMIHBIE OMMUOKYU TPH

OCHOBHBIC U

BBIABJIATH U

TEOMETPHH U

VYMeer onpenensits

cnenuduyeckue
3a7a4M B paMKax
MIOCTABJICHHOH LieIy,

aHaIM3UPOBAThH
pa3IMYHBIE CITOCOOBI
peuieHus 3aaaq

VYMeer onpenensath
OCHOBHBIE U
cnenuduieckue 3aaadn B
paMKax IOCTaBICHHOM
L[EIH, BBISBIISATD U
aHaJIM3MPOBATh OCHOBHEIE
CIOCOOBI pemeHus 3a1a4
reomeTrpu. JJomyckaer
HE3HAYNTEIHHBIC OMINOKT
IIPH OTBETE Ha BOIIPOC HIIH

VYMeer onpeaensith
OCHOBHBIC 33]]a4Ml B
paMKax MOCTaBIEHHOH
LEIIH, BBISBIISITD U
aHAJIM3NPOBATH
OCHOBHBIE CIIOCOOBI
pelIeHns 3a1aq
TeOMETPUH
apryMEHTHPOBATh UX
BBIOOD. JlomyckaeT

He ymeer onpenensars
OCHOBHEIC U
crenuuIecKue 3a1a9u B
paMKaXx MOCTaBJICHHOM
LICJIH, BBISBIIATH U
aHAITU3UPOBATh
Pa3IHYHBIE CITOCOOBI
peuieHus 3a1a4
reoMeTpUH 1
apryMEHTHPOBATh HX




apryMEHTHPOBATh UX
BBHIOOD

peuieHun IMOCTaBJICHHOK
3aJauu

TUIMYHBIC OLIHOKHU TIPU
OTBETE Ha BOTIPOC WU
pelieHuu
MIOCTaBJICHHOW 3a/1a4Hu.

BBIOOD

Bnaneer HaBbIKaMu
orpeeIeHUs
OCHOBHBIX U
crenuuIecKkux
3a/a4 B paMKax
MOCTaBJICHHOM 1NN,
BEIOOpa
PpanMoOHaTBHBIX
croco0O0B pereHHs
3aa4 TeOMETPHI

Bnaneer ocHOBHBIMU
HaBbIKaMU OIpEJIeNICHUS
crenuduIecKux 3a1a4d B
paMKax MOCTaBJICHHOI
1IeNTH, BEIOOpa
palMoOHANIBHBIX CIIOCO00B
pemieHus 3aga4y
reomeTpud. Jlonyckaer
HE3HAYHUTEIbHBIE OIINOKH
IIPU OTBETE Ha BONIPOC MIIN
pELICHUH OCTaBJICHHO
3aJa4un

Braneer ornenbHBIMU
HaBBIKAMHU
OInpeneneHust
OCHOBHBIX 3aj]a4 B
paMKax IOCTaBJICHHO
IIeNTH, BEIOOpa
panMOHAIBHBIX
croco0OB pemeHns
3a7ad FeOMETPHUH.
Jlomyckaer TUIIMYHBIE
OLIMOKH NPU OTBETE Ha
BONPOC WJIN PCHICHUU
[IOCTABJICHHOU 33]1a41

He Bnageer HaBpIKaMu
OTIPEICIICHUS] OCHOBHBIX U
crenu(UIeCKuX 3a1a49 B
paMKax MOCTaBJICHHOMN
ey, BBIOOpa
panroHaIbHBIX CIIOCOO0B
peuieHus 3a1a4
reOMETpUH

OIIK-8

YMeeT ocyniecTBIATh
3pPEeKTUBHYIO
IIe1arOrMYECKYI0
JesITeIbHOCTD Ha
OCHOBE CITCITHaThHBIX
HAYYHBIX 3HAHUH B

YMeeT ocyliecTBIsATh
MeIarornIecKyro
JIEATEILHOCTL Ha OCHOBE
CHCIHUATBHBIX HAYYHBIX
3HAHHMH B 001aCTH
reomerpud. Jlomyckaer

YMeeT ocyliecTBIsATh
I10 3aJIaHHBIM ITpaBUJIaM
Me1arOrHIEeCKyI0
ACATCIBbHOCTh Ha
OCHOBE CITEIHaTbHBIX
HAYYHBIX 3HAHUH B

He ymeer ocyuiecTBisaTh
3G PEKTUBHYIO
MEeIarOrMYeCKy o
JIEATEIBHOCTh Ha OCHOBE
CIEIUATBHBIX HAYYHBIX
3HAHUI B 00J1aCTH

00JacTu reoMeTpuu HE3HAYUTEIBHBIC OIMOKH | 00JacTH TeOMETpPHHL. TEOMETPHUH

TIPH OTBETE Ha BOMpoC win | JlomyckaeT THINYHBIE

pEIICHIH OCTABICHHOH OIMOKY MPH OTBETE HA

3aaun BOTIPOC WITH PEIICHIH

MOCTABJIECHHON 3a7jauu

Brnaneer Bnazeer criocoOHOCTRIO Bnaneer ciocodbnocteio | He Biameer
CITOCOOHOCTHIO OCYIIECTBIISATh OCYIIECTBIISATh CITOCOOHOCTBIO
OCYIIECTBIIATD MeAarornIecKyro MeAarornIecKyro OCYIIECTBIISATh
3 PeKTUBHYO JIESITETIBHOCTD Ha OCHOBE JIESITETTBHOCTD 10 3G PEeKTUBHYIO
HeI[aFOI‘I/I‘IeCKyIO CIICIUAJIbHBIX Hay‘IHBIX 3aJaHHbIM npaanaM Ha neﬂarornquKylo

JCATCIBHOCTh Ha
OCHOBE Cli€lIMaJIbHBIX
HAaYyYHbIX 3HaHHI B
obnactu reoMeTpru

3HAHMH B 00J1aCTH
reomerpu. Jlomyckaer
HE3HAUYUTENILHBIE OIIMOKU
[PU OTBETE HA BOMPOC WU
pELIeHUH NOCTABICHHOMN
3a1a4u

OCHOBC CIICIIHMAJIbHBIX
HAYYHBIX 3HAHWUH B
00J1aCTH TEOMETPHH.
JlormyckaeT THITHYHBIC
OIIUOKH MPH OTBETE HA
BOTIPOC WITH PEIICHIH
MOCTaBJICHHOM 3a1a4yu

JEATEILHOCTL HAa OCHOBE
CIEIUATbHBIX HAYYHBIX
3HaHUI B 001acTH
reoOMeTpUH

3. Pacnipenesienne oneHoK 3a GopMbI TEKYIEro KOHTPOJISI U IIPOMEKYTOYHYIO aTTECTAIHIO

3 cemecTp:

Texkymuii KOHTPOJIb!
YcrHbI# onpoc.

Tema 1. Bexropsl. Onepanuu Haj BEKTOpaMu.
MakcumanbHoe KoiaudecTBo 6amios o bPC - 20.

KonrponbHas padora.
Tema 2. Meton xoopauHar. [IpsiMble Ha INIOCKOCTH U B IPOCTPAHCTBE.
MakcumanbHoe konudecTBo 6amios o bPC - 20.

IInceMenHOE noMalHee 3aJaHue.
Tewma 4. Kpussie Broporo mopsiiaka. Koanueckue ceqeHus.
MakcumansHoe Konnuectso 6amios o BPC - 10.

Hroro 20+20+10=50 GamnoB

4 cemecTp:

Texkyluii KOHTPOJIb!
VYceTHblii onpoc.




Tema 5. O0mmast Teopust JIMHUK BTOPOTO MOPSI/IKA
MakcumasnbHoe KoiaudecTBo 6amioB o bPC - 20.

KonrpomnbHas padora.
Tema 6. 'eomeTpudeckue mpeoOpa3oBaHus IIOCKOCTH U MPOCTPAHCTBA
MaxkcumansHoe konudectBo 0amroB mo bBPC - 20.

IInceMeHHOE moMalllHee 3aJaHue.
Tema 7. [ToBepXHOCTH B €BKIMI0BOM IIPOCTPAHCTBE
MaxkcumansHoe konudecto 0amroB o bBPC - 10.

Hroro 20+20+10=50 GamnoB

5 cemectp:

Tekymuii KOHTPOJIb!

VYcTHbI# onpoc.

Tema 9. DieMeHTHI TOIOJIOTUN

MaxkcumansHoe konundectBo 0amtoB o bPC - 20.

KonrponbHas padora.
Tema 10. IuddepernnansHas reoMeTpus KPUBBIX
MaxkcumanpHoe komdectBo OamioB o bPC - 20.

Pedepar.
Tema 11. Tuddepenunanbuas reoMeTpus IOBEPXHOCTEH
MakcumasnbHoe konudecTBo Oamios o bPC - 10.

Hroro 20+20+10=50 GamnoB
I[IpomMe:kyTouHasi aTTecTalMs — dK3aMeH (3adeT) — 50 6ammos.

[MpoMexyTouHasi aTTECTAlMss MPOBOAMTCS IOC/IE 3aBEpUICHHS H3y4YeHUS JUCIUIUIMHBI WM €€ 4YacTd B (HopMe,
omnpejensieMoll y4eOHbIM IUTAHOM O00pa30BATENbHOM MPOTPAMMBI C IIEBI0 OLEHUTH PabOTy OOY4YAIOIIErocs, CTEleHb
YCBOCHHS TEOPETHYECKHUX 3HAHUMN, YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIMH.

[MpenopaBareb, NPUHUMAIOIINI 3K3aMeH (3aueT) oOecriedrBaeT CilyyaiHoe paclpe/iejieHue BapUaHTOB 3a4€THBIX 3aJaHni
MEXKITY O6y‘IaIOI_[II/IMI/ICH C IIOMOIIBIO 6I/IHCTOB I/I/I/IJ'II/I C NMPUMEHCHUEM KOMIILIOTECPHBIX TeXHOHOFHﬁ; BIIpaBC 3ajJiaBaTb
06yanOH_[eMyCH JOTIOJTHUTECJIbHBIC BONIPOCHI U JaBaTh JOMOJTHUTCIBHBIC 3aJlaHUA ITIOMUMO TEX, KOTOPLIC YKa3aHbl B 6I/IHeTe.
DK3aMeH (3a4eT) IpoXouT Mo OuneraM. B kaxoM OuiieTe Ba TEOPETUIECKUX BOTIPOCa U JIBE 3aJaUU.

VCTHBIN Uau MUCbMEHHBIN 0TBET — 20 GasuIoB.

Pemrenue 3amayn — 30 Oayuios.

Hroro 20+30=50 6amios.

Ob1ee Kou4IecTBO OAIIOB TI0 AUCIUILIMHE 32 TEKYIIHHA KOHTPOJIb U MPOMEXKYTOUHYIO0 arTectanuio: 50+50=100 6ammos.

CooTBeTCTBHE OAJJIOB M OIICHOK:
Jlnst ax3ameHa:

86-100 — oTimuHO

71-85 — xoporiro

56-70 — y1OBJIETBOPHUTEILHO
0-55 — HeYIOBIETBOPUTEIHHO
Juos 3auera:

56-100 - 3auteHo

0-55 He 3auTeHoO.

4. OueHoYHbIE CPEICTBA, MOPSIAOK NX MPUMEHEHNs H KPUTEPHUH OLleHHBAHUS

4.1. OueHoYHbIE CPECTBA TEKYLIEr0 KOHTPOJIS

4.1.1. Ycrusiii onpoc. Tema 1. Bektopsl. Onepanyun nax Bekropamu. Tema 5. O0mas Teopusi TMHUNH BTOPOTo
nopsiaka. Tema 9. DjeMeHTbI TONOJOTHH

4.1.1.1. Iopsaaok npoBeeHUsI U MPoOLETyPa OLeHMBAHUSI.

YCTHBI ONMpOC MPOBOAUTCA Ha MPAKTHUECKUX 3aHATHAX. OOydarommecss BBICTYNAIOT C AOKIAJaMH, COOOIICHHSIMH,
JIOTIOJTHEHUSIMH, YYacTBYIOT B JIMCKYCCHHM, OTBEYalOT Ha BONPOCHl mIpenoaaBarens. OLEHUBAETCS ypOBEHb JOMAIIHEH



IOATOTOBKHU II0O TEME, CIIOCOOHOCTH CHCTEMHO U JIOTMYHO H3JIaraTh MaTtepuajl, aHaJInu3upoBaTh, q)OpMyJ'II/IpOBaTI)
CO6CTBeHHyIO MOo3nIuIo, OTBE€YATh Ha JOTTOJIHUTCIIbHBIC BOIIPOCHI.

4.1.1.2 Kpurepun oncHUBAHUS

17-20 6a110B cTaBUTCS, €CJIU 00ydaromiics:

B oTBeTe kKauecTBEHHO PACKPBITO cojaep)kaHne TeMbl. OTBET XOpOIIo CTPyKTypupoBaH. [IpekpacHO O0CBOEH MOHATHHHBINA
ammapart. [IpogeMoHCTpHUpOBaH BHICOKHN YPOBEHB IOHMMaHHUS Matepuana. [IpeBocxomHoe ymeHne (GopMyIHpOBaTh CBOU
MBICIIH, O0CYKIaTh TUCKYCCHOHHBIE ITOJIOKEHHS.

14-16 6an110B CTaBUTCS, €CJIM O0ydarOIMiics:

OCHOBHBIE BOTIPOCHI T€MBI packpbIThl. CTPyKTypa OTBETa B LEJIOM aJeKBaTHA TeMe. XOpPOIIO OCBOCH IOHSATHIHBIHA
ammapar. [IpoJeMOHCTPHPOBAaH XOPONIMK yPOBCHb MOHMMAaHUs Marepuaia. XOopollee yMEHHE (OpMYJIHpOBaTh CBOU
MBICJIH, 00CYKIaTh TUCKYCCHOHHBIC ITOJIOKEHHUS.

11-15 6an10B CTABUTCS, €CIIU 00YYAIOTIHIACS:

Tema uactuyHO packpbita. OTBeT cnabo CTPYKTypupoBaH. [lOHSATHIHBIA ammapaT OCBOSH dacTHyHO. I[loHMMaHme
OT/ICNIbHBIX MOJIOKCHHUN M3 MaTepualia Imo TeMe. Y IOBICTBOPUTEIBHOC YMEHHE (DOPMYITHPOBATH CBOM MBICITH, 00CYXIaTh
JUCKYCCHOHHBIC TTOJIOKCHUS.

0—10 6anJ10B CTABUTCS, €CJIH O0YUAIOIMIACS:

Tema He packpbitTa. [IOHATHITHEIA ammapaT OCBOCH HEYIOBIECTBOPHUTENBHO. [loHIMMaHue MaTepuana gparMeHTapHOE WIIH
otcyTcTByeT. Heymenue GpopMynnpoBaTh CBOM MBICIH, O0CYXKIATh JUCKYCCHOHHBIC ITOJIOKEHHS.

4.1.1.3. Conep:xaHue OLIECHOYHOI0 CPEACTBA

3 cemectp

Tema 1

1. HanpaBneHHBIE OTPE3KU U BEKTOPEHI.

2. CnoxeHue U BEIYUTaHUE BEKTOPOB.

3. YMHOXXEHHUE BEKTOpa Ha YUCIIO.

4. JIuneitHas 3aBUCIMOCTb BEKTOPOB.

5. bazuc. KoopauHaThl BEKTOpa OTHOCHTENLHO JaHHOTO Oasuca.
6. [Ipoekuus BeKTOpa Ha OCh.

7. CkanspHOE IPOU3BEICHHE BEKTOPOB.

8. BexTopHOE NpON3BEICHNE BEKTOPOB.

9. CMmemaHHOE IPOU3BEIEHNE BEKTOPOB.

10. IIpeobpazoBaHKe KOOPAMHAT BEKTOPA MPH NEpexo/ie K HOBOMY Oa3ucy.

4 cemectp

Tema 5

1. Obuee ypaBHEHHE JMHAU BTOPOTO HOpsaka. MHUMBIE TOYKH JIMHUK BTOporo mopsaka. IlepeceueHne TuHUE BTOPOTO
HOpAJIKa C IPSIMOML.

2. AcuMITOTHYECKHE HANIPABICHHUS TUHUU BTOPOTO MOPSIKA.
3. ACUMITOTHL.

4. lleHTp TUHUHU BTOPOTO MOPSAKA.

5. KacatenpHast K IMHUM BTOPOTO TOPSAKA.

6. JlnaMeTpsl JINHUKM BTOPOTO MOPSIIKA.

7. Conpsik€HHbIE HAIIPABIICHHUS.

8. I'maBHbIe HampaBieHus. [ maBHBIE THaMeTPHI (OCH).

9. Kimaccudukarnms THHAN BTOPOTO MOPSAKA.

10. IMpusenenue JIBI1 kK kaHOHUYECKOMY BUTY.

5 cemectp

Tema 9

1. Tomonoruyeckoe NpocTpaHcTBO. MeTpHiecKoe MPOCTPaHCTBO. TONONOT s, MHAYLMPOBAaHHAS METPUKOM.
2. [MomnpocTpaHCTBA B TOMOJIIOTUYECKUX U METPHUYCCKIX IIPOCTPAHCTBAX.
3. HenpepwiBHBIE OTOOpaXKSHHUS U TOMEOMOP(HU3MEL.

4. @akrop-Tononorus. [IpocTpancTBo OpoOMUT.

5. Oragenumocts. KomnaktHOCTh. CBSI3HOCTb.

6. [TonsiTre nudepeHpyeMOro MHOrooopasus.

7. DiinepoBa XapaKTepUCTHKa MHOTO00pa3usl.

8. OpueHTaIys MHOTOOOpa3Hid.

9. CeazHas cymMmma MHOTOOOpa3uii. HakpbriTus.

10. ITpaBuIbHBIE MHOTOTPAHHUKH.



4.1.2. KonTpoasHasi pagota. Tema 2. Meton koopannat. IIpsimbie Ha miiockocTu U B npoctpancTBe. Tema 6.
I'eomeTpuyeckue npeodpazoBaHus MJIOCKOCTH U npocTpancTBa Tema 10. [Iuddepennnaibnas reoMeTpusi KpUBBIX.

4.1.2.1. Ilopsipox npoBeaeHMs.

KonTponbHass paboTa NpOBOJWTCS B Yachl ayIUTOpHOH paborel. OOyuaromipecs MONTY4YalOT 3aJaHusl UIT MPOBEPKH
YCBOCHUS IPOHAEHHOTO MaTeprana. PaboTa BEIIOIHAETCS B MMCBMEHHOM BHJCE M cAaéTcs mpemnoaasatento. OeHNBaIOTCA
BIAZICHUE MAaTEpHAIOM IO TeMe paboThl, aHAINTHIECKUE CIOCOOHOCTH, BIAJCHHE METOAAMH, YMEHHS M HAaBBIKH,
HEOOXOANMBIE IS BBITOJTHEHUS 3aaHUH.

4.1.2.2 Kputepun oueHUBAHUSA

17-20 6annoB cTaBUTCS, €CITU 00YIAKOTIHIICS:

[IpaBuabHO BBINOJHEHB! Bce 3amaHus. [IpoleMOHCTpUpPOBAaH BBICOKMH ypOBEHb BIIJieHHs MaTepuanoM. I[IposBieHbl
MIPEBOCXO/IHBIE CIIOCOOHOCTH MPUMEHSTH 3HAHUSI U YMEHHUS K BBINOJHEHUIO KOHKPETHBIX 3aaHUMH.

14-16 6an10B CTABUTCS, €CIIU 00YIAIOTIHIACS:

[IpaBuiabHO BBHINONHEHA Oonblias 4acTh 3agaHuil. [IpHCYTCTBYIOT He3Ha4yuTesbHblE OMMOKU. IIponeMoHCTpHpoBaH
XOpOLIMK YPOBEHb BIaJieHHss MarepuaioM. [IposBieHbl cpenHHE CIOCOOHOCTH NPUMEHATh 3HAHUS W YMEHHUS K
BBIITOJTHEHHIO KOHKPETHBIX 33/1aHUH.

11-15 6an0B cTaBUTCS, €CJIU 00yJarOIMiics:

3amaHus  BBINONHEHBI Ooyee ueM HamonoBwHy. [IpucyTcTByloT cepbE3Hble omuOku. IIpomeMoHCTpHpOBaH
YIOBIIETBOPHUTENIBHBIN YPOBCHD BIAJCHUS MaTepraaoM. IIposiBIeHbI HU3KHE CIOCOOHOCTH NPUMEHSTh 3HAHHUSA W YMEHUS K
BBIITOJTHEHUIO KOHKPETHBIX 331aHUH.

0--10 6anyioB cTaBUTCS, €CIIN OOyUAIOLIUTiCS:

3aqaHus BBIIOJIHEHBl MEHEE 4YeM HamloJNoBHHY. [IpOJEeMOHCTPUPOBaH HEYAOBJIECTBOPUTEIBHBIA YPOBEHb BIIAICHUS
MarepuasioM. [IposiBIeHBI HEZOCTATOUHBIE CIIOCOOHOCTH NPHMEHSATh 3HAHUS M yYMEHHS K BBIIOJHEHHIO KOHKPETHBIX
3aJIaHUH.

4.1.2.3. ConepsxaHue OLEHOYHOI'0 CPeACTBA

3 cemectp

Tema 2

TwuroBble 3a1a4n: TaHbl KOOPAMHATHI 4-X BepIIMH TeTpadpa. Halitn ypaBHeHus
1. Haiftu ypaBHeHUs pedep TeTpaspa.

2. HaiiTi ypaBHEHHS NIPSIMBIX, COANHSAIONINX CEPEMHbI pedep TeTpasapa.
3. Haiitu ypaBHeHUsI rpaHel TeTpasapa.

4. HaiiTu BeTMYUHBI YTIIOB MEXAy peOpaMu TeTpadpa.

5. HaifTu BeTMUMHBI YTIIOB MEXIY FPaHsIMU TETpadapa.

6. HaiiTi mnomaau rpaneii TeTpaspa.

7. Haiiti 00beM TeTpaspa.

8. Haiitu nyinHy BBICOTHI TETpadapa.

9. Haiiti ypaBHEHUS MIPSIMBIX, COAEPIKAIINX BBICOTHI TETpadapa.

10. HaiiT pamuyc onmucaHHON cephl TeTpadapa.

4 cemectp

Tema 6

1. Jloka3arb, 4To nmpeoOpa3oBaHME SIBISETCS JBM)KEHHEM, yKa3aThb €ro BHJ M HAaWTH OIPEAEIIONINE 3JIEeMEHTH X'=3/5
x+4/5y-1, y'=-4/5 x+3/5 y-15.

2. Hammucath popMymbl CKONB3SIIIEH CUMMETPHUH, 3aJJaHHON ochio 1 1 BekTOopoM Jloka3aTh, UTO mpeoOpa3oBaHKe SBISETCS
JIBIDKEHHUEM, YKA3aTh €10 BUJI M HAWTH ONpPEENSIONie 3JeMeHThIXxN'=3/5 x+4/5 y-1,yN'=-4/5 x+3/5 y-15.

3. Hanmcats popMyJibl CKONB3SIIENH CUMMETPHH, 3a1aHH0it ochio | 1 BekTopom a ~: 1:x-2=0,a 7(0,3) .

4. BBIYHCIIUTD KOOPAWHATHI [IEHTPa MOBOPOTA, 3aaHHOr0 hopmynamu: (x'=3/5 x-4/5 y+1, y'=4/5 x+3/5 y-2.).

5. JlaHbl KOOpJIMHATHI TOYEK A(\/3,1),B(O,2),A' (2,\/3-2),B‘(0,\/3-2). Hammcats ¢opMysbl ABIKEHHS MEPBOTO POAA, 3Has,
gro f(A)=A'f(B)=B"

6. B peniepe R nanbl koopaunatst TouekA(2,1), B(3,-2), C(1,0), A' (-1,-5), B' (-3,1), C' (1,-3). loka3aTk, 4TO TPEyroNbHUKH
ABCu A' B' C'romorernunsl, 1 Harucath Gopmyisl romoternn h: h (AABC)=AA'B'C'.

7. B oproHOpMupoBaHHOM perniepe R manbl koopaunate! BepiunH A(0,-3),B(4,0),C(1,-1), A’ (-6,-6), B' (0,-2), C' (-26/5,-8/5)
tpeyroipaukoB ABC n A'B'C'. Jlokazats, uto Tpeyronsanka ABC u A'B'C' mono6ub1. Haiiti hopmyisr mogoOust.

8. Hammcats ¢dopmynsl mpeobpa3zoBanus Hozodus mepBoro poma, mpu kotopom A(1,2)— A'(2,0), B(-2,3)— B'(0,0).
Brraucnuth KOOpANHATE HHBAPHAHTHOM TOYKU M HAHTH KOG PUIMEHT TOT00US.

9. BBIUMCINTE KOOPAMHATEI IIEHTPA IOBOPOTA, 3aJaHHOT0 Gopmyaamu: X'=3/5 X-4/5 y+1,y'=4/5 x+3/5 y-2.

10. Hanmucatp ypaBHeHUs oceit cummeTtpun Tpeyroipauka ABC, ecim A(1,3), B(2,-1), C(4,2).

5 cemectp
Tema 10



1. Beruuciuth AnuHy ayrd IMHUH X=a(cost+tsint),y=a(sint-tcost) Mexxay aByms toukamu M (t=1 ) u N (t=2 ).

2. BBIYMCIUTD ANIMHY AYTH JIMHUM y=Incosx Mexay Toukamu x=0, u x=m/3.

3. Haiitn kpuBHM3HYy quHUM X=acos”3 t, y=asin”3 t B IPOU3BOJILHOI TOUKE.

4. CocTaBUTh ypaBHEHHE M HAUEPTHUTH Ipa(MK IBOIIOTHI IMHAU X=a cht, y=b sht

5. Iloka3zatp, uTo auHUS X=acos"3 t, y=asin’3 t,z=a cos2t JEeKHUT Ha OrPaHMYCHHON YacTH UIMHAPHYECKON TOBEPXHOCTH,
HaTpaBJIIIONMas KOTOPOH ? acTpona, a o0pasyromue napamuienbHsl ocu Oz.

6. Haiiti mpoekuuu THAN X=t,y=t"2,7=t"3 Ha KOOpPIUHATHBIE INIOCKOCTH M KPUBU3HY ATOH IMHAHN B Touke M (t= 2).

7. Ilokasats, 9TO IMHUS X=tcOst, y=tsint, z=ct JeXHUT Ha KPyTOBOM KOHYCE.

8. Haliti ypaBHEeHHs KacaTeNbHOW M HOPMAaJbHOM IUIOCKOCTH B IPOW3BONBHOW TOUKE JWUHUHM X"\2+y"2-z/2=1, X"2-y"2-
z"2=1.

9. Haiiti epByto KBagpaTHIHYO hopMy TeIHKOnAa o0mIero Buaa Xx=ucosv,y=usinv,z=f(u)+av.

10. Haiitu oproroHajbHbIE TPAaCKTOPHU NPSMOJIMHEHHBIX OOpa3yIoMMX MOBEPXHOCTH, 00pa30BaHHON KacaTeNbHBIMH K
HEKOTOPOM JINHHY.

4.1.3. IlucbmenHnoe qomanrHee 3aganue. Tema 4. Kpusbie Broporo nopsinka. Tema 7. [loBepXHOCTH B €éBKJIMI0BOM
MPOCTPAHCTBE.

4.1.3.1. Ilopsiaox mpoBeIeHHA.

OO0yyaroruecst MoJy4aroT 3aJaHue [0 OCBELICHHIO ONPEACIEHHBIX TEOPETHYESCKIX BOIIPOCOB MIIH PEIICHUIO 3a1ad. Pabora
BBINIOJIHSICTCS NMUCBMEHHO JoMa M chaaércs mpernonasatenro. ONEHMBAIOTCS BIaJACHHE MaTepHalIoM IO TeMe pPadoTHl,
AQHAIUTHYCCKUE CIIOCOOHOCTH, BIaJCHHE METOJaMK, YMEHHS 1 HaBBIKH, HEOOXOAUMBIE JUIs BBIITOJHEHUS 3aIaHUH.

4.1.3.2 Kputepuu oneHUBaHUS

9-10 6au10B cTABUTCS, €CJIU 00YUAIOLHICS:

IIpaBunbHO BBINOJNHEHBI Bce 3anaHus. [IpoleMOHCTpUPOBAaH BBICOKUN YPOBEHb BIaJcHHUA MarepuanoM. lIposBieHst
IMPEBOCXOAHBIC CHOCO6HOCTI/I MPUMCHATH 3HAHUA U YMCHHUA K BBIIIOJJHCHHUIO KOHKPETHBIX SBHaHI/Iﬁ

7-8 6a/1510B CTABUTCSI, €CJIN 00yYaloOLIuics:

[MpaBuabHO BBHIIONHEHA OONbIIas YacTh 3aJaHMi. [IpHCYTCTBYIOT He3HadMTEeNbHBIE OMMOKH. IIponemMoHCTpHpOBaH
XOpOWIMHA YpOBEHb BIIAJCHHs MarepuaioM. IIposiBIEeHBI cpenHHE CIIOCOOHOCTH NPUMEHSATh 3HAaHWS M YMEHHS K
BBITTOJTHEHHIO KOHKPETHBIX 33/1aHUH

5-6 6aJJI0B CTAaBUTCS, €CJIH 00yJarOMIuiics:

[MpaBuabHO BBITIONHEHA OONbIIas YacTh 3aJaHui. [IpHCYTCTBYIOT He3HauWTesNbHBIE OMMOKH. IIponemMoHCTpHpOBaH
XOpOWIMH YpOBEHb BIIAJCHHs MarepuaioM. IIposiBIEHBI CpefHHE CIIOCOOHOCTH NPUMEHSATh 3HAaHWS M YMEHHS K
BBITIOJTHEHUIO KOHKPETHBIX 3a)1aH141?1

0--4 6aJ1J1I0B CTaBUTCS, €CJIM 00YUAIOIIMIACS:

3amaHus BBINOJTHEHBl MEHEE 4YeM HAamoloBHHY. IIpofeMOHCTpHpOBaH HEYIOBJIETBOPUTEIBHBIH YPOBEHb BIAJCHUS
MaTepuaiom. HpOHBHeHBI HCIOCTAaTOYHBIC CIOCOOHOCTHU MNPUMECHATHL 3HAHUA U YMCEHUSA K BBIIIOJIHCHUIO KOHKPETHBIX
3a7aHui

4.1.3.3. Conep:xaHue OIEHOYHOT0 CPeACTBA

3 cemectp

Tema 4

1. K xpuBoit x"2+6xy+9y”2-12x+4y+20=0 npoBecTu KacaTeibHble, NapaulesbHbIe MpsiMoi 2x+3y-6=0.

2. Haiftu ypaBHeHHe quaMeTpa KpuBOi X 2+6xy+y”2+6x+2y-5=0, mpoxozsmiero gepe3 Touky (2,1).

3. CocraBuTh ypaBHEHHS JIBYX CONPSDKEHHBIX AMAMETPOB KPHUBOH Xy-Y"*2-2X+3y+3=0, oIMH M3 KOTOPBIX MapaieneH 0CH
Oy.

4. HaiiTi rnaBHbIe HampaBiieHHs KpUBOW X/\2-4Xy+4y”2-5x+10y+6=0, 3anaHHOil B NPsSMOYroJbHON JIEKapTOBOW CHCTEME
KOOpAWHAT.

5. IlpuBecTr K KAHOHUYECKOMY BHULy ypaBHEHHE JIMHUH 4X/2+4xy+y”2+8x+6y+3=0.

6. Onpenemuts ocu JIBIT 4x"2+4xy+y"2+8x+6y+3=0.

7. Haiitn uentp kpuBoit x2-4xXy+4y"2-5x+10y+6=0.

8. Haiitu riaBHble JuaMeTphl aphl IepeceKaronIuXcs IPSIMbIX.

9. Haiitn riaBHble qMaMeTpbl Maphl MapauieIbHBIX MPSIMBIX.

10. Haiitu Bce KpuBBIE BTOPOrO IOpPSJIKA, HMMEIONIME BEKTOPHl OJHOBPEMEHHO TJIABHOTO M aCHMITOTHYECKOTO
HaIpaBJICHUH.

4 cemectp

Tema 7

1. HanucaTh ypaBHEHHE MOBEPXHOCTH, 0GPa30BaHHOI BPAIICHHEM CHHYCOMIbI Z=sini/0ly BOKpyT ocu Oz.

2. Hammcatp ypaBHeHWE MWIMHIpa BpalleHus, npoxonsmiero dyepe3 M (1,-2,1), oCbl0 KOTOPOTO CIYXKHUT TpsMas: X = t,
y=1+2t, z=-3-2t.



3. HanucaTh ypaBHEHUE KOHUYECKOH MOBEPXHOCTH, €CJIM HalpaBisdoLias B IIockocTu OXy 3ajaHa ypaBHEHUEM X"\ 2+y”2-
y=0, a BepmuHa umeet koopausatsl (0,0,1).

4. Onpenenuts Qurypy O, 3amaHHyo ypaBHeHHeM: X"2+y"2+z"2+2ax+2by+2cz+d=0, tae a, b, c, d ? BemiecTBeHHbIE
qucIna.

5.Hamucatp ypaBHeHHME (QUTYpBI, COCTOSIIEH H3 TOYEK BCEX MPSAMBIX, Kacarmommxcs chepbl x"2+y"2+z"2=1 u
MepeceKaromuX MpsiMbIe a U b, 3aganneie ypaBHeHUAME: x=1,y=0, n x=-1, z=0.

6. Haiitn ypaBHeHHe mapabononga ¢ LEHTPOM B Hadale KOOPAMHAT, OCh KOTOPOro cOBMamacT ¢ ochio Oy M KOTOPHIi
npoxoaut gepes Toukd (1,-2,1) u (-3,-3,2).

7. Halitu ypaBHEHHS TIPSAMOIHHEHHBIX 00pa3yoNX MOBEPXHOCTH X2/25-y"2/9+7z"2/4=1, npoxomsammx depe3 Todky M
(5,3,2).

8. Harmcats ypaBHEHHE MHOXKECTBA TOUYEK, oTcTosmux ot Touku O(1,2,-1) Ha paccrosaun R=5.

9. Hamucate ypaBHeHHE cdepbl, mpoxoasiueii uepes Touku A(7,9,1), B(-2,-3,2), C(1,5,5), 1(-6,2,5).

10. Hanucate ypaBHeHHE MTOBEPXHOCTH, 00pa3oBaHHOI BpaiieHHeM okpyxkHocTH ¢ neHtpoM O(0,4,0) n r=1, nexareil B
mnockoctd Oyz, BokpyT ocu Oz.

4.1.4. Pedepar. Tema 11. ludpepeHunaibHasi reoMeTpUsi NOBEPXHOCTEI

4.1.4.1. Ilopsaaok NpoBeeHN.

OOyyaroIyecs: cCaMOCTOATENBHO IHINYT paboTy Ha 3aJaHHYIO0 TeMy U CAAIOT NPEHNoAaBaTello B IHCHMEHHOM Buje. B
paborte mpomsBoAMTCS 0030p Marepuaga B ONPENENEHHOW TeMaTHYecKOW obsactu ymbo mpearaeTtcsi coOCTBEHHOE
peLIeHHE ONpeeNEHHON TEOPETHYECKOH WM TPAaKTHUecKoH mpobieMbl. OneHuWBalOTCS IMpopaboTKa HCTOYHUKOB,
M3JIOKCHHE MaTepuana, (OPMYyJMPOBKA BBHIBOJOB, COOMIOAEHWE TpeOOBaHHMH K CTPYKType M O(OPMICHHIO pabOTHI,
CBOEBPEMEHHOCTD BBITIOJIHEHHA. B ciryuae myOnmaHO# 3amunThl pedepara OEHUBAIOTCSA TAKKE OPATOPCKHUE CIIOCOOHOCTH

4.1.4.2 Kputepuy OLlecHUBAHUS

9-10 6anu10B cTAaBUTCS, €CJIU 00YUYAIOLHIHCS

Tema packpbITa OIHOCTHIO. [IpogeMOHCTPHPOBAHO IPEBOCXOJHOE BiIaJICHUE MaTepHaoM. VcIionb30BaHbl HajIexKaIue
HCTOYHHKM B HYXXHOM KonudectBe. CTpykTypa pabOTBl COOTBETCTBYET IIOCTaBJIEHHBIM 3ajgadaM. CTeneHb
CaMOCTOSITENIBHOCTH PaOOThI BHICOKAS.

7-8 6aJJI0B CTAaBUTCSI, €CJIH 00yJarOmIuiics:

Tema B OCcHOBHOM packpbiTa. [IposeMOHCTpHPOBaHO XOpollee BIaJeHHE MaTepHaioM. VICIonb30BaHBI HaJUICKaIUe
ncrouyHukd. CTpyKTypa pabOThl B OCHOBHOM COOTBETCTBYET IIOCTaBJIECHHBIM 3ajadaM. CTENeHb CaMOCTOATENLHOCTH
paboTHI CpeTHsIL.

5-6 6aJJI0B CTABUTCS, €CJIH 00yJarOIIHiics:

Tema packpsita c1a6o. [IporeMOHCTPHUPOBAHO YOBIETBOPUTEIBHOE BIIaeHIE MaTepruaioM. Vcronb30BaHHbIe HCTOYHUKH
U CTPYKTypa pabOThl YACTUYHO COOTBETCTBYIOT MTOCTABJICHHBIM 3a1a4aM. CTeTeHb CaMOCTOSATENBHOCTH PaOOThI HU3KASI.
0--4 6aJ1JI0B CTaBUTCS, €CJIM 00YYAIOIIMIAC:

Tema He packpbita. [IpoJJleMOHCTPHPOBAHO HEYAOBIETBOPUTEIBLHOE BliaJIeHHe MarepuasioM. Vcronb30BaHHbIE HCTOYHUKH
HejoctaToyHbl. CTPYKTypa pabOThI HE COOTBETCTBYET IIOCTAaBICHHBIM 3a1auaM. Pabora HecamocTosTeNnbHA.

4.1.4.3. ConepsxaHue OLIEHOYHOI'0 CpPeACTBa
5 cemectp

Tema 11

1. Pa3BepThiBatoIyecst HOBEPXHOCTH.

2. BHemHsis reoMeTpusi HOBEPXHOCTEI.

3. BHyTpeHH:s reoMeTpus IOBEPXHOCTEN.

4. Teopema I'aycca.

5. IlceBnocdepa u e€ cBs3H ¢ MIO0CKOCTHIO JIoGaueBCKOro.
6. Teopema MeHbe.

7. ACHMIITOTHYECKHE TMHUN Ha TOBEPXHOCTH.

8. JInHNM KPUBU3HBI HA TOBEPXHOCTH.

9. I'eonie3ndeckre TMHAN HA TIOBEPXHOCTH.

10. YeObimeBckas ceTh Ha MOBEPXHOCTH.

4.2. OueHoOYHBIE CPEICTBA MPOMEKYTOYHON aTTeCTALINU

[Mo nucuuruHE NpeaycMOTpeH JK3aMeH (3ayer). DK3aMeH (3adeT) MpoXoauT mo Owieram. B xakmom Ouiere naBa
TEOPETHYECKHUX BOIpOca M JBe 3anaqu. [locie oTBeTa CTYJEHTY MOTYT OBITh 3aJaHbl JIONOJIHUTEIbHBIE BOIPOCH], KaK MO
MarepuaiiaM OwieTa, TaKk M MO OCHOBHBIM OIpEJEICHUsIM Kypca B nenoM. OLeHHMBaeTcsi BiaJieHUE MaTepHajloM, €ro
CHCTEMHOE OCBOCHHUE, CIIOCOOHOCTh MPUMEHATh HY)KHBIC 3HAHUS, HABBIKM M YMCHUS IIPH aHAIN3€ MPOOIEMHBIX CHUTYyaIlui
U PEIICHUH NPAaKTHIECKNX 3aAaHNH.



4.2.1. YcTHbII WIM NHCbMEHHBIH 0TBET HA BONPOC

4.2.1.1. ITopsinox npoBeeHNs U NPoLeIyPa OLlCHNBAHMSA.

Y CTHBIH WM MMCHMEHHBIH OTBET Ha BOIIPOC HAIlpaBJIeH Ha MPOBEPKY 3HAHUH OCHOBHBIX Pa3/IeioB T€OMETPHH.

4.2.1.2. Kpurepuu oneHnBaHuA.

17-20 6ann0B cTABUTCS, €CITU 00YIAIOIIHIACS:

B oTBeTe KauecTBEHHO pacKphLI cojaepikaHue TeMbl. OTBET XOpOIIO CTPYKTypHpoBaH. [IpekpacHO OCBOSH MOHATHHHBIN
ammapart. [IpogeMoHCTpHUpOBaH BHICOKHH YPOBEHB IOHMMaHHUS Matepuana. [IpeBocxomHoe ymeHune (GopMyIHpOBATH CBOU
MBICTIH, O0CYKIaTh TUCKYCCHOHHBIE ITOJIOKEHIIS.

14-16 6an110B CTaBUTCS, €CJIM 00ydarOIIMiics:

OCHOBHBIE BOIIPOCHI TEMBI packpbll. CTPyKTypa OTBETa B IIEJIOM aJIeKBaTHA TeMe. XOPOIIO OCBOCH IMOHITHHHBIN ammapar.
[IpogeMOHCTPUPOBAaH XOPOWIMA YpPOBEHb IMOHWMAaHHS MaTepuaya. Xopolmee yMeHHe (OpMyITHpOBATH CBOM MBICIH,
00CykIaTh TUCKYCCUOHHBIE MOJ0KEHHUSI.

11-15 6ann0B CTABUTCS, €CJIU 00YIAIOTIHIACS:

Temy wactnuHo packpbil. OtBer cinabo crTpykrypupoBaH. [loHATHHHBIN ammapaT OcBOeH dYacTH4HO. [loHMMaHue
OTJEJbHBIX MOJIOKEHUH U3 MaTepHaia 110 TeMe. Y JOBJICTBOPUTENBHOE YMEHUE (POPMYIHPOBATh CBOM MBICIH, 00CYKAaTh
JIMCKYCCHUOHHBIE TIOJIOKEHHSI.

0--10 6anyI0B cTaBUTCS, €CJIM 0OyUAIOLIUTiCS:

Temy He packpbul. [IoHSATHIHBIN ammapaT OCBOSH HEYIOBICTBOpUTENbHO. [loHMMaHWe MaTepuaia (parMeHTApHOE WA
otcyTcTByeT. Heymenue GpopMynmupoBaTh CBOM MBICIH, OOCYXKIaTh TUCKYCCHOHHBIC TIOIOKECHUS.

4.2.1.3. OueHo4Hble cpeAcTBa.

Bonpocs! 17151 yCTHOT0 WM MHCBMEHHOT0 0TBeTa

Cemectp 3

. HanpaBnenHsbIe 0Tpe3ku U BeKTOPHI. CII0KeHHUE U BEIUUTaHHE BEKTOPOB.

. YMHOK€HHE BEKTOpa Ha YUCIIO.

. JIuneliHast 3aBUCUMOCTb BEKTOPOB.

. bazuc. KoopauHaTs! BeKTOpa OTHOCUTENBHO JaHHOTO 6a3uca.

. IIpoexnus BekTOpa Ha OCh.

CkasipHOE IPON3BEICHIE BEKTOPOB.

. BexTopHoe npousBeieHre BEKTOPOB.

. CMemaHHOE NTPOM3BEICHNE BEKTOPOB.

. ApduHHAs 1 NIPAMOYTONbHAs JEKapTOBA CHCTEMBI KOOPMHAT HA IUNIOCKOCTH U B IIPOCTpaHCTBe. Jlene-Hue oTpe3ka B
JTAHHOM OTHOILICHHUH.

10. INonsipHas cucremMa KOOPAMHAT Ha IUIOCKOCTH. LlunmHaapryeckas u cepryeckas CHCTEMBl KOOPANHAT.

11. TIpeobpasoBanue aduHHON crcTeMbl KOOPIUHAT B adGuHHYIO (Ha JIOCKOCTH U B IPOCTPAHCTBE).

12. IIpeobpazoBanHue NpsIMOYTOJIBHOM EKapTOBOM CUCTEMbI KOOPJMHAT B IPSIMOYTOJIBHYIO 1€KapTOBY (Ha INIOCKOCTH U B
MIPOCTPAHCTBE).

13. PaznuuHble crocoObl 3aJaHus MPSIMON Ha TIIOCKOCTH. [1yuku MpsiMbIX.

14. PaznuuHbie CIOCOOBI 3aIaHUS IJIOCKOCTH B TPEXMEPHOM MPOCTPAHCTBE. [IyUKH U CBSI3KU IIOCKOCTEH.

15. PaznuuHble crocoObl 3aJaHusl MPSIMON B TPOCTPAHCTBE.

16. 'eomeTpudeckuil cMbici 3Haka MHOrowieHoB Ax+By+C Ha mnockoctu u Ax+By+Cz+D ? B mpocTpaHcTBe.
17. PaccTosiHUE OT TOYKH JO MPSIMOH Ha MJIOCKOCTH.

18. Yron mexmy aBymst IPSIMBIMH Ha TJIOCKOCTH.

19. PaccTosiHUE OT TOUYKH 10 MIOCKOCTU. YTOJI MEXIY ABYMS MIOCKOCTSMHU.

20. BzaumHoOe pacnoyiokeHue AByX MPsSIMBIX HA INIOCKOCTH U B IPOCTPAHCTBE.

21. B3auMHOe pacroyio’keHue MPSIMOH U MIIOCKOCTH.

22. B3auMHOE pacroyioKeHHe ABYX U TPEX MIOCKOCTEH.

23. PaccTosiHHE OT TOYKH 10 MIPSIMOI B ITpOCTpaHCTBE. PaccTosHNE MEX Ty CKPEITMBAIOIIUMHUCS MTPSIMBIMH.

24. Dnwrc.

25. T'uniepbomna.

26. [Tapaboua.

27. IMpeKTPHUCHI ILTUIICA U THIEPOOIIEL. Y paBHEHHUS 3JUTHIICA, THIIEpOO0IIB! M apalboJibl B MOISPHBIX KOOPAWHATAX.

0NN U AW~
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Cemectp 4

1. Obmiee ypaBHEHHE JIMHIUK BTOPOTO MOPsIKa. MHUMBIE TOYKH JIMHUM BTOPOTO Mopsijika. [lepeceueHne IMHUH BTOPOTO
TIOpSIJIKA C TIPSIMOM.

2. ACUMIITOTUYECKHE HAMIPABIICHHUS JTHHUU BTOPOTO MOPSAKA. ACHMIITOTHL.

3. LleHTp TMHUHU BTOPOTO MOPSAKA.

4. KacaTtenpHas K JMHAU BTOPOTO TTOPSIKA.

5. JIlnaMeTpshl IMHUMA BTOPOTO MOPSAJIKA.

6. ConpspkEHHBIC HATIPABJICHUS.

7. I'maBHBbIC HampaByieHUs. | TaBHBIC AMaMeTpsI (OcH).

8. Kitaccudukaryst TMHUIE BTOPOro HOpsaKa.



9. IlpuBeneHue 00ILIET0 YpaBHEHHUS! JIMHUM BTOPOTO MOPSIJIKAa K KAHOHMYECKOMY BHILY.

10. IToBepxHOCTH BpalleHHUS.

11. Hunuaapudeckue MOBEPXHOCTH.

12. Konnueckue moBepxXHOCTH.

13. Dnauncous,.

14. TuniepboTonab!.

15. ITapabomonabl.

16. [TpsiMonMHEHHBIE 00pa3yIoNIre MOBEPXHOCTEH BTOPOTO TOPSAKA.

17. T'pynma npeobpazoBanuii MHOKecTBa. Kputepuil moarpymmsl.

18. JIBMoKEeHHS TIOCKOCTH.

19. AHamuTHYECKOE 3alaHHUE IBHKEHUS IIIOCKOCTH.

20. Knaccudukaums 1BHKEHUH MIIOCKOCTH.

21. I'pynmna 1BMXEHHH IIOCKOCTH U €€ NOArpynmsl. [ pymnna cuMMeTpuii reoMeTpuiecKon GpUrypsl.
22. T'omoTteTHs Ha MIOCKOCTH. IIpon3BeieHre TOMOTETHH U IBUKEHUS.

23. [Mono6ust mIocKoCTH. AHATUTHYECKOE 3aJaHue oA00us.

24. I'pynna nogo6uit II0OCKOCTH U €€ MOATPYIIIHI.

25. Abdunnbie npeodpa3oBaHus MIIOCKOCTH. ['pynna adGpuHHBIX TpeoOpa3oBaHuil MIIOCKOCTH U €€ TOA-TPYIIbI.

Cemectp 5

. Tononormueckoe MpoCTpaHCTBO.

. MeTrpuueckoe mpocTpaHCTBO.

. HerrpepoiBHBIE 0TOOpaxenus. I'omeomopduzm.

. OTnenuMocTh, KOMIAKTHOCTb, CBSI3HOCTb.

. DiiepoBa XapaKTepUCTHKA TOIOJIOTHYECKOTO MHOT000pa3Hsi.

. Tpu 1emmbI 0 BeKTOp-(QyHKIUIX. BeKTOpHBIE KPyroBble (YHKIIHH.

. Ilonsatue kpusoit. [Tapamerpudeckoe ypaBHeHne kpuBoi. KacarensHas npsimast KpUBOH.

. HesiBHOE 3aanue mtockoit kprBoit. OcoOble TOUKHM KPUBOH, 3alaHHOW HESBHO.

. IloBepxHOCTB U €€ KacaTelbHas INIOCKOCTh. HesiBHOE 3a1aHKe IPOCTPAHCTBEHHOM KPUBOM.

10. JnuHa gyru.

11. dnunHa nyru kak napametp. Conpukacaroomascs IIoCKOCTb KPUBOK.

12. CompoBosxaaronIuii TpEXrpaHHUK KpuBOi (TpéxrpanHuk @pene). @opmynsr Opene.

13. Jlemma 0 eMHUYHOM BekTOope. KpuBU3HA U KpydeHHE KPUBOIL.

14. ®opMyIIb! ISt BBIYUCICHUS! KDUBU3HBI U KPYUIEHUSL.

15. Orubarormiast ofHOTIAPaMETPUIECKOTO CEMEHCTBA KPUBBIX. DBOJIOTA U SBOJIEBEHTA TUIOCKOU KPHUBOIA.
16. B3anMmHOe pacmoyiokeHrne KPUBOH U TUIOCKOCTH. By KpuBoit BOMM3M JaHHOHN TOYKH.

17. HarypanpHble ypaBHEHHS KPUBOH.

18. ITonsTue noBepxHocTH. KpHuBONMHEHHBIE KOOPANHATHI M TAPAaMETPHUECKOE YPaBHEHHE TIOBEPXHOCTH.
19. KacarenpHast npsiMas ¥ KacaTenbHas INIOCKOCTh MTapaMeTPHU30BaHHON MOoBepXHOCTH. HopMaik MOBepX-HOCTH.
20. lnvHa nyry KpuBoi Ha noBepxHocTH. [lepBas kBagpaTudnas Gopma.

21. Yroa Mexy IBYMs JIMHHSIMH Ha TIOBEPXHOCTH.

22. TInomans obIacTy Ha IOBEPXHOCTH.

23. HopmanbpHas kpuBr3HA. BTopas kBagpaTuyHast popMa IIOBEPXHOCTH.

24. KpuBu3Ha KpuBOil U e€ compukacaroniasics miockocts. HopmanbHoe ceuenue.

25. Teopema MeHbe.

26. Unpukatpuca JroneHa.

27. ®opmyna Diinepa.

28. XapakTepucTHIeCKOe ypaBHEHNE OBEpXHOCTH. [1omHas U cpenHss KPUBU3HBL

29. Knaccudukanus To4ek MOBEpXHOCTH.

30. Cohepuueckoe orobpakenue. Teopema ["aycca.

31. AcumMnToTH4ecKne HaIIpPaBJICHUS U ACHMITOTHYECKUE JIMHNH.

32. I'maBHBIC HANIPaBICHNS HAa MOBEPXHOCTH. JIMHUN KPUBHU3HEI.

33. U3rubanue u HanoxumocTb. Kpurepnit Hanoxumoctu. IIpenmMer BHyTpeHHEH TeéOMETpHH IIOBEPXHO-CTH.

OO DNk WP
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4.2.2. Pemienue 3amau

4.2.2.1. Ilopsinok npoBeeHNUs U MPoLeIyPa OLlCHHBAHMA.

[Ipennararorcss 3agadyd Ha NPOBEPKY YMEHMH TNPOBOAUTH MPAKTUUYECKUE PACUEThl, aHAIU3UPOBATh MOJYUYCHHBIE
pe3yJIbTATHL

4.2.2.2. Kputepuu ouieHUBaHMSI.

26-30 0a/1J10B CTABUTCS, €CJAH 00y YAIOIIMMCST:
3aaHue BBIOJIHEHO TTOJIHOCTHIO U MPABUIIBHO.
21-25 6anj10B CTABUTCS, €CJIH 00yYAIOIMMCS ©



3amaHre BBINOJIHEHO IIOJIHOCTBIO, HO HET JOCTAaTOYHOrO0 OO0OCHOBaHMs. MM mpu BEpHOM pELICHUW JOMYIICHA
BBIUMCITUTENIbHAS OIIUOKA WIIH HEIOYET, HE BIUSIOIIUI Ha TPABUILHYIO MOCICIOBATEIIBHOCTD PACCYKICHUIMA.

21-25 6ansioB cTaBUTCSH, €CJIH 00YIAIOIIHMCS ©

3aaHue BBIMOIHCHO YaCTHYHO MU ¢ (JaKTHUCCKUMH U BBIYUCIUTCIBHBIMH ONTHOKAMHU.

0-16 6a10B cTAaBUTCSA, €CJIH 00YIAIOIUMCSI .

3amanue He BHITIOIHEHO WIIN BBITOJIHEHO C OONBIINM KOJIMYECTBOM (PaKTHUECKUX M BRIYHCIUTEIHEHBIX OMINOOK.

4.2.2.3. OueHo4HbIe CpeCTBA.

3amanue 1. 1.CocTaButh ypaBHEHHE KOHYCA C BEPIIMHON B HAYAIE KOOP/MHAT, HAMPABIIAIOIAsA KOTOPOTO JaHa
yYPaBHEHHAMH x2=2z+1=0, v—z+1=0

3aganue 2. VYCTaHOBUTH, TIpM KakuX 3HaueHumsx M miockocth ¥ +mz—1 =0 mnepecekaeT mNOBEPXHOCTH
x? +y? —z? = =1 no smmncy.

z z
o x =
3amanue 3. CocTaBUTh ypaBHEHUE IIOBEPXHOCTH, 00Pa30BaHHOMN BpallleHHEM T'HIIEpOOIIH P 1, ¥ = 0 Bokpyr ocu

Oz.

3ananue 4. 3a1ansl KoopAUHATH TPEX Touek A, B u C Ha muiockoctu: A(4, 6), B (5,7), C(—5,-1) .

1)Hanwmcats ypaBHeHUs 1 AuHBI Meauansl AM, Beicotel CH u 6uccextpucet BD tpeyronsanka ABC;

2) BBIsSICHUTD, TJI€ PACIIONOKEHO HAYAI0 KOOPAMHAT 110 OTHOLICHHIO K TpeyroisHuky ABC (Bo BHyTpeHHe# obnactu win
BO BHEIIIHEH)?

3amanue 5. Jlansl KOOpAMHATHI BepiuH TeTpasapa: A(7,2,4), B(7,-1,-2), C(3,3,1), D(-4,2,1).

1)HaiiTu anmuHy BBICOTHI TETpa3pa, OMYLUICHHON U3 BepIIMHEI D;
2) Haittu yron mexay miockoctsimu ABC u ABD,;
3) Haiitu 06Bém Terpasapa ABCD; 4)Haiitu paccrosinue mexny péopamu AB u CD.

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

1)Hanwmcats ypaBHeHUs 1 AuHEI Meauanel AM, Beicotel CH u 6uccextpucet BD tpeyronsanka ABC;

2) BbIssCHUTS, I'lle PacIooKeHO HaYaIo KOOPANHAT MO OTHOLICHUIO K TpeyronbHuKy ABC (Bo BHyTpeHHeH o0nacT Win
BO BHEIIIHEH)?

3amaunue 7. [lansl koOpAMHATHI BepiuH Tetpasapa: A(1,3,6), B(2,2,1), C(-1,0,1), D(-4,6,-3).

1)HaiiT anmuHy BBICOTHI TETpadIpa, OMYIICHHOW U3 BepIIHHEI D;

2) Haiftu yron mexay miockoctsimu ABC u ABD,;

3) Haiitu 00bém Tetpasnpa ABCD; 4)Haiitu paccrosinue mexny péopamu AB u CD.
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Tpunooscenue 3
K paboueli npoepamme OUCYUNIUHBL (MOOYJs)
51.0.07.03 I'eomempus

Hepeqem, HH(l)OpMaIII/IOHHI)IX TeXHOJIOFHﬁ, HCMOJIB3YEMBIX /IS OCBOCHUA JUCHHUIIJINHBI (MOI[leSI), BRJIIOYasi
nepevIeHb NMPpOrpamMmmMHOTo odecrieueHus 1 l/IH(l)OpMaIII/IOHHbIX CIIPpaBOYHbLIX CUCTEM

Hamnpasnenue nmonrotosku: 44.03.05 - [lenaroruueckoe oOpasoBanue (¢ AByMs IPOQUISIMY MOITOTOBKH)

IIpodwits monroroBku: MaTemaTrka u Gu3nka

KBanmudukaiys BeITyCKHHUKA: ODaKaliaBp

dopma o0yueHus: ouHAS

SI3b1K OOYYCHHUS: PYCCKUI

I'on Havana oOydeHus Mo oOpa3oBaTenbHOU mporpamme: 2025

OcBoeHue JAUCHUITIINHBI (MOI[yJ'ISI) npeanojaract HCIoJb30BaHUC CICAYIOLICTO MPOrpaMMHOIO o0ecrieueHHs U
I/IHd)OpMaL[I/IOHHO-CHpaBO‘IHHX CHUCTCEM:

Kaspersky Endpoint Security amst Windows

Office Professional Plus 2010

DnexTponHas OubmmoTeunas cuctema «ZNANIUM.COM»
QHGKTpOHHaﬂ OMOIMOTEYHAs CHCTEMA I/IB,I[aTeJ'ILCTBa «JIanpy
QHGKTpOHHaﬂ OMOIMOTEYHAs CHCTEMA «KOHCYJ'ILTaHT CTyACHTa»



