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1 Hesn u 3axa4M N3y4YeHUs TUCHUUILIMHBI (MOLYJI51)

1.1 Ileab ocBOEeHUN TUCUUILIHHBI

OBnazieHue CTyJIGHTaMU TPETHEr0 Kypca CoJiepKaTeIbHbIM MaTEpUAIOM U allTOPUTMAMU
pEIICHMS 3a/1a4 U3 ONPEICICHHBIX Pa3/IeiOB JIEMEHTAPHON reOMETPHUH U aJIr€OPHI C IEIIbIO
npuoOpeTeHusl 3HAHUIM 1 HABBIKOB, JIOCTATOYHBIX JIJISl IPETIOIaBaHMs T€OMETPUU B CPEIHEH
IIKOJIE.

1.2 3agauu TUMCHUILIAHBI
3aKperyieHue OCHOBHBIX TEOPETHUYECKUX CBEACHUW U3 JJIEMEHTapHOM IUIAHUMETPUU U
CTEPEOMETPUHU, OCBOCHHE OIPEACIICHHBIX aJITOPUTMOB PEIICHHS T'€OMETPUUYECKHX 3ajad,
npuoOpeTeHne MPEeCTaBICHUS O B3aUMOCBSI3M KYPCOB IIKOJBHON T€OMETPUM U BY30BCKOM
AHAJTUTUYCCKON TE€OMETPHH.

1.3 MecTo AucuUMIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpaMMbl

Kypc «M30panHbie pa3aenbl TeOMETpUM U alreOpbD» OTHOCUTCS K BapUAaTHBHOM YacTH
nepBoro Oi0ka Yy4eOHOro TMiaHa, SBISOLIErocs CTPYKTypHbIM a31eMenTom OOIT BO.
Hucnurnnuna «M30panHble pa3fienbl TEOMETPUU M ainreOpbl» BOCCTAHABIMBACT M 3aKPEIUISICT
HaBBIKM PEIICHUS 3a7a4 3JE€MEHTAapHOW reOMETpUU. 3HAHUS, MOJYUYEHHBIE B 3TOM Kypce, MOTYT
OBITh HE TOJBKO HCIIOIb30BAHBI TMPAKTUYECKH BO BCEX MATEMATUYECKUX JTUCHUIUIMHAX,
M3Yy4aeMbIX 110 YKa3aHHOMY HampasiieHuto noarotoBku 01.03.01, HO u npuMeHEHbI B Ipoliecce
MpEnoiaBaHusl TEOMETPUU B IKoe. [ u3ydeHus: AUCIUIUIMHBI CIYIIATeH JOJKHBI BJIaJIETh
3HAHUSIMM B paMKax IIKOJIBHOIO Kypca MaTeéMaTUKU U BY30BCKOTO Kypca aHAJIMTHYECKOU
TEOMETPHUH.

B cootBercTBUM ¢ pabourM ydeOHBIM IJIAHOM AUCHUILTAHA U3y4aeTcsl Ha 3 Kypce OUHOM
¢dbopmbl 00ydeHus1. Bus mpoMexkyTouHOM aTTeCTalluu: SK3aMeH.

1.4 Ilepevyenb MIaHMPYeMbIX Pe3yJIbTATOB O0OY4YeHHUS] MO JUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOM JMCLUMIUIMHBI HampaBleHO Ha (OpMHUpOBaHHE Y
00yJaroNUXCsl CIENYIONUX KOMITETEHIIUN

KOZ[ 1 HAMMCHOBAHUEC I/IH,Z[I/IKaTOPa* JOCTHUIKCHUA PeSyJ'IbTaTLI 06y‘ICHI/I$[ 0 AUCIUILIINHE
KOMIICTCHIIMHU

MK-2 CrocoOeH aKTHBHO y4aCTBOBaTh B HCCIICJOBAHHM HOBBIX MATEMAaTHUECKHUX MOJEICH B €CTECTBEHHBIX
HayKax

UIIK-2.1. [leMOHCTpUPYET HaBBIKM NPUMEHEHHUs | 3HA€T  OCHOBHBIE  MOHATHS,  YTBEPXKICHUS,  3a7add
COBPEMEHHOI'0 MAaTEMATHYECKOIrO anmnapara Ul | COBPEMEHHOM MaTeMaTHKH

HCCITe TOBAHUSI MaTeMaTHYeCKUX MoJiesei

peabHBIX POLIECCOB YMeeT NPUMEHATh MaTeMAaTHYECKHE 3aKOHbI M MPUHIIHIIBI
JUIL MCCIIEIOBAHUS MaTEMaTHUECKHX MOJENEH peabHBIX
MPOIIECCOB.

Bnaz[eeT METOJaMH u npueMamMu HCCIICI0BaHUA
MaAaTEMaTUYCCKUX Moueneﬁ PCaJIbHBIX TPOLECCOB

HUIIK-2.2 [IleMmoHCTpHpYeT yMeHHE CcOOUpaTh W | 3HAET TEOPETHUYECKYI0 OCHOBY CTATHCTHYECKHX IIPHEMOB

00pabaTbIBaTh CTaTHCTUYECKHUE, | 0OpabOTKH pe3ynbTaToB 9KCIIEPUMEHTAIBHBIX
SKCIIEPHMEHTANIbHBIE, TEOPETHYECKHe IaHHBIC | yccieqoBaHMi

pu HpOBE/ICHHH HCCJIeI0BaHNN HON | Vmeer cobupath M 0OpaGarbBaTh — CTATUCTUYECKHE,
PYKOBOJICTBOM G0J1ee ONBITHOTO PabOTHHKA OKCIIEPUMEHTAIbHBIE,  TEOPETUYECKME  J@HHBIE  [IPU

MPOBECHUM WCCICIOBAHUN TIOJ PYKOBOJACTBOM Oolee
OTIBITHOTO PabOTHHKA

Bnaneer METOJaMHU CTaTUCTUYCCKOU 00paboTkH
pPEe3yJbTAaTOB HCCIIEA0BAHUSL.

ITK-5crocoOHOCTh K OpraHu3anuu y4eOHOHM AesATeIbHOCTH B KOHKPETHOM IpeIMeTHOH obsacTh (MaTeMaTHKa,
nHpopMaTHKa) B CpeHEH IIKOJIe, CPeTHUX NPO(eCCHOHANBHBIX YUeOHBIX 3aBEICHUAX HA OCHOBE IOJIyYEHHOT'O
(yHaMeHTaIbHOTO0 00pa30BaHus

HIIK-5.13HaeT 0COOEHHOCTH  TpenojaBaHUs | 3HaeT TeXHUKH U IPHEMBI BOBICUCHHUS B I€ATEIFHOCTD U




KOZI 1 HAMMCHOBAHUC I/IHﬂI/IKaTOpa* JOCTUKCHUA P€3yJ'II)TaTI)I 06yquI/I${ 0o AUCHUILINHC
KOMIICTCHIIMHN

MaTEMaTHYCCKUX OTUCHUILUINH U I/IHCI)OpMaTI/IKI/I B | MIOAACPIKAHUA MHTEPECA K Helt

CpelHe! KON W CPeAHHX NPO(ECCHOHANBHBIX | VMmeeT YIOpaBIsATh  Y4EOHBIMM TIpyNIaMH C  IEJNbI0
00pa3oBaTeNbHBIX  YUPEKICHUSAX HA OCHOBE | BOBJICUCHHS oOyyaromuxcss B Mpolecc OOy4eHUs U

TIOJTy4EHHOTO (hyHIAMEHTAIBHOTO 00pa30BaHus BOCIIUTaHMSA, MOTHUBHPYS HX Y4eOHO-TIO3HABATENBHYIO
JISITETIbHOCTD
Bnaneer mnpuemamu opraHuzanuy y4yeOHOH JesTENbHOCTH
00yJaroIuxcs.

HIIK-5.2 Opranun3zyer o0pa3oBaTenbHyI0 Cpeay B | 3HaeT MpaBOBbIE HOPMBI MPO(ECCHOHAIBLHOMN NEsTEIbHOCTH
COOTBETCTBUH c IIPaBOBBIMU HOopMamu | B cdepe oOpasoBaHus

npodeccrnoHaNbHON NeATENTPHOCTH YMeeT cTpouTh 00pa3zoBaTeIbHbIE OTHOIICHHUS

Bnaneer mpmemamm — mocTpoeHHs — 00pa30BaTENBHBIX
OTHOIICHUH B COOTBETCTBHH C MPO(HECCHOHATHFHON STHKOM.

Pesynprarhl 00yueHMs] MO JUCHMIUIMHE JOCTHTAIOTCS B paMKaX OCYIIECTBIECHHUS BCeX
BUZOB KOHTaKTHOH UM CaMOCTOSATENBHOW paboThl 0O0ydalomMXcsi B COOTBETCTBHU C
YTBEP)KJICHHBIM YUE€OHBIM IIJIAHOM.

WHaukaTtopbl  JOCTHXKEHHS KOMIIETCHLUH  CYMTAIOTCA  COPMHPOBAHHBIMH  TIPU
JOCTH>KEHUH COOTBETCTBYIOIUX UM PE3yJIbTaTOB O0YUYEHHUSI.

2. CTpyKTYypa M coepkaHHue TUCHHUILINHBI

2.1 PacnpenesieHne TPyA0€éMKOCTH IUCUMILIMHBI 10 BHAaM padoT

OO6mas Tpyao€MKOCTh NUCHUIUIMHBI cocTaBisieT 4 3adeTHbiX enuHul ( 144 daca), ux
pacripeziesieHne 1o BujaM padboT MPeICTaBICHO B TaOIHIIE

Bun yuebnoit paboTbl Bcero CemecTtpbl
4acoB (dachn)
6

KonTakTHas pa6oTa, B TOM 4HcCie: 66,3 66,3
AyauTopHBIe 3aHATHS (BCEro) 48 48
3aHATHSA JEKIIMOHHOTO THIIA 16 16
JlabopaTopHBIE 3aHATH 32 32
HNnas koHTakTHAas padora:
KonTtpons camocrosrensHo# padotsl (KCP) 18 18
IIpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocTosiTeJibHasi padoTa, B TOM YHCJIE: 42 42
Kypcosas pabora - -
[TpopaboTka yueOHOro (TEOPEeTUIECKOr0) MaTepuaa 15 15
BrimonHeHne qomMamHux 3a1anui (OAroTOBKa COOOIIEHUH, 17 17
MIpe3eHTaIMH)
[ToaroToBka K TeKylieMy KOHTPOJIIO 10 10
KoHTpoJib: 35,7 35,7
O0mast Tpy10eMKOCTh yac. 144 144

B TOM YHUCJIC KOHTAKTHasA 66,3 66,3

pabora

3a4. eJ1 4 4

2.2 ConeprxxaHue QM CHUILTHHBI
Pacnpenenenne BumoB yaeOHON paOOTHI M KX TPYJOEMKOCTH TI0 pa3JieaM JAUCIUTLTHHBI.
Pa3nens! (TeMbl) TUCHMTUTMHBI, H3y4aeMble B 6 cemectpe (ouHast opma 00ydeHwMst)

| Ne | HanmMeHoBaHHe pa3elioB (TeM) | Kommyectso yacos |




AynutopHas Blj)ez;};iﬂT
Bcero pabota P
pabora
JI 113 JIP CPC
1 IocTpoeHue mporpaMMsl IIKOJIBHOTO Kypca 5 1 ) 4 4
reOMETPUH
5 OCHOBHBIC pa3/IeIbl IUTAHUMETPUH 97 5 i 12 10
3. HexoTtopsie pasielbl cTepeoMeTpun 20 4 i 6 10
" MeTo/1 KOOPAMHAT PEIICHHUS] TEOMETPUIECKUX 3a1a4 20 4 i 6 10
5 [IpuMeHeHHe KOMIUIEKCHBIX YHCEI TS PEIICHHS alreOpandeckux 1 2 4 8
' Y TCOMETPUYECKHX 3a]1au
HUTOI'O no pazodenam oucyuniumul 16 32 42
KonTtpons camocrosrensHoi padbotsl (KCP) 18
IIpomexxyrounas arrecranus (MKP) 0,3
IToAroTOBKA K TEKYIIEMY KOHTPOJIO 10
OO0mast TPYAOEMKOCTb 10 TUCTIATUIHHE 144

[Tpumeuanue: JI — nekmum, 113 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrositenbHas paboTa cTyieHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCHUIIAHBI
2.3.1 3ausaTHuda JeKINOHHOr0 THIIA

Haumenosanue pasaena dopma TeKyIero
P Copneprxanue pasnena (TeMBbI) P
(Temer) KOHTPOJIS

1. |Hocrpoenue nporpammsl |O630p MKOIBHBIX YIeOHUKOB 0 reomeTpun (7 — 11 xiaccsr) K
IIKOJIBHOTO Kypca Pasnesnsl nikoapHOTO Kypea mianumerpuu (7 — 9 kimaceer) u P
reoMeTpHH crepeometpun (10 — 11 kmaccor).

[oaroToBUTENBHBIHN (JOMOTHUTENBHBIN) KYpC HATIISIHOMN
reoMeTpuH (5 — 6 KJIacChl).

2. |OcHOBHBIE pa3eibl [IpssMOYTOJIBbHBIN TPEYroNIbHUK, KOHQUTYpaLUH K
TUTAHUMETPHA MIPSMOYTOJIBHBIX TPEYTOJIEHUKOB. P
TeopeMbl CHHYCOB 1 KOCHHYCOB.

IInomans TpeyrojapHUKa.

BbIcoThl, MeMaHbl 1 OUCCEKTPUCHI TPEYTOIbHHKA.
OKpy>KHOCTb 1 €€ KOMITOHEHTHI. OncaHHast ¥ BIIUCAHHAS
OKPY>KHOCTH TPEYTOJIbHUKA.

[Tono6ue TpeyroiabHUKOB.

MHOTOyToIbHHUKH, UX 00IINe CBOiicTBa. BrimicanHbIe 1
OITMCaHHbIC YETHIPEXYTOJIbHUKH.

[MapannenorpaMM U Tparemus, uX CBOWCTBA.

3. |HekoTopsie pa3zaensl IIpsiMble U TNIOCKOCTH B IPOCTPAHCTBE, TEOPEMBI O K
CTepeoMeTpUn NapasyIeIbHOCTU U NEPHIEHIUKYISIPHOCTH. P
MHOTOTpaHHHKH U TeJla BPALICHNS, NX BHIBI U CBOHCTBA.
OcHoBHBIE QopMyIBEI cTepeoMeTprur. HaxoxaeHue uvH,
roniaae 1 00bEeMOB.

4. |Meroa KOOpAUHAT [IpsiMoyrosbHas AekapToBa CUCTEMA KOOPAUHAT B INIOCKOCTH K
pereHus u B mpocTpaHcTBe. Hauama u npocreiinme 3agaqu P
TEOMETPHUECKUX 3a7a4  |aHATUTUIECKOW T€OMETPHH.

I'eomeTprueckue BEKTOPBL, JIMHEIHbBIE OIepaluy HaJ
BEKTOpaMH B KoopAnHaTHOH (opme. CKasipHOE, BEKTOPHOE U
CMeIIaHHOE ITPOU3BEICHUS BEKTOPOB.

ANropuT™ pelnleHus 3a1ad Ha HaXOKAECHUE YIIIOB U




paCCTOﬂHI/Iﬁ C UCTIOJIb30BAHUEM METOJa KOOPpAUHAT

IIpumenenue
KOMIUIEKCHBIX YHCET IS
pemeHus
anreOpanveckux u
TEOMETPUYECKHX 3a1ad

OcHoBHas TCOpEMa anre6pbl MHOT'OYJICHOB U €€ CJICICTBHS.
HpI/IMCHeHI/Ie KOMIUIEKCHBIX YUCEIT IJI PEHICHU
TEOMETPUIECCKUX 3aa4.

JlabopaTopHbie padoThl)

2.3.2 3aHATHSA CEMHMHAPCKOT0 TUNA (MPAKTHYECKHE / CEMUHAPCKHUE 3aHATHUS/

Ne

Haumenosanue pasnena
(Temer)

Temartuka 3aHsTHI/PabOp

dopMa TEKyILIEro
KOHTPOJIA

1.

ITocTpoenue nporpaMmsl
HIKOJBHOTO Kypca
TEOMETPUH

O0630p OIKOIBHBIX yueOHUKOB 110 reoMeTpu (7 — 11 kaccer)
Paznensr mkoapHOTO Kypcea uiaHuMerpud (7 — 9 Kaccer) u
crepeometpu (10 — 11 xmaccer).

[MoaroroBuTeNbHBIN (JONONMHUTENBHBIIN) KypC HarJIsAHOM
reomerpuit (5 — 6 Kiaccer).

KoHnTponbHas
pabota

OCHOBHBIE pa3JeIbI
HHaHI/IMeTpI/II/I

[IpsIMOYTOJBHBIN TPEYTOIHHUK, KOHPHUTYpauu
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

TeopeMbl CHHYCOB U KOCUHYCOB.

[Inowmwanp TpeyroapHUKa.

BrICOTHI, METMaHBI U OUCCEKTPUCHI TPEYTOJIbHUKA.
OKpY>KHOCTh U €€ KOMIOHEHThI. ONUCaHHas U BIIMCAHHAS
OKPYHOCTH TPEYroJIbHUKA.

[Momobue TpeyroIsHUKOB.

MHoOroyronsHuKH, UX o01IMe cBOHCTBA. Brincanublie u
OTIMCaHHBIE YETHIPEXYTOIbHUKH.

[Tapasnenorpamm u Tpaneuus, uxX CBOHCTBA.

KontponbHas
pabota

Hexoropsie pazaemnst
CTepeoMeTpUH

[psiMble U TIIOCKOCTH B TIPOCTPAHCTBE, TEOPEMBI O
MapaIeJIbHOCTH U NMEPIICHIUKYIIPHOCTH.
MHOTOTpaHHUKY U TEeNa BPAIl[EHUsI, UX BUJIbI U CBOUCTBA.
OcHoBHbIe (hopMyIIbl cTepeomeTpur. HaxosxaeHue 1vH,
mIoIazeii 1 00bLEMOB.

KouTponbHas
pabota

Meron koopiMHaT
pemeHus
TEOMETPUIECKUX 3a7a4

IIpsamoyronpHas JekapToBa cucTeMa KOOPAUHAT B MIIOCKOCTH
U B npocTpancTBe. Havana u npocreiiue 3a1auu
AHAIUTUYECKOU T€OMETPHH.

I'eomeTpuueckue BEKTOPHI, TUHEWHbBIE ONIEpAIlUU HaL
BEKTOpaMH B KoopAnHATHOH popme. CraisipHOE, BEKTOPHOE U
CMEIIaHHOE NPOU3BECHHS BEKTOPOB.

ANTOpUTM pelieHus 3a7ad Ha HaX0XKIEHUE YTJIOB U
pacCTOSHUM € UCTIOIb30BAHUEM METO/1a KOOpAUHAT

KouTponbHast
pabora

JononxurensHble
pasielsl MKOJIBHOTO
Kypca

reoOMeTpUH

OcHoBHAas TeOpEMa anre6pL1 MHOT'OYJICHOB U €€ CIIEACTBUS.
HpI/IMeHGHI/Ie KOMIIJICKCHBIX YHCCJT AJIsd pCIICHUSA
TCOMETPHUUCCKUX 3a7da4.

Kontponsnas
pabora

3amuTa nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekta (KII), kypcoBoii
pabotel (KP), pacuerHo-rpaduyeckoro 3amanust (PI'3), mammcanmue pedepara (P), acce (3),
koiutokBuyM (K), rectuposanue (T) u T.4.

2.3.3 llpumepHasi TeMaTHKA KYPCOBBIX padoT (IPOEKTOB)
KypcoBble paboTsl HE TPETyCMOTPEHbI
2.3.4 TipumepHasi TeMaTHKA ceMeCTPOBBIX padoT (pedepaTon)

okrwdPE

Teopembl Menenas u Uessl.
[TocTpoeHuns IMpPKyIEM U JIMHENKOM.
[Tapabona u ee cBOCTBA.

ONuIC U ero cBOMcCTBA.

I'unepOona u ee cBoiicTBa.




DitnepoBsl rpadBbl.

©ooNo

I'padbl 1 ux npuMeHeHHNEe K PEHICHUIO 33/1a4.

[TpoGema 4eThIpex Kpacok.
. JIBmxkenus puryp, napkeTsl.

10. ITono6ue dpuryp, «30JI0TOE CEUCHHEN.

11. [nomaay mogoOHBIX GUTYp, H30IIEPUMETPHUECKAs 3a/1a4a.

12. PaBHOCOCTaBIIEHHOCTb U 33Jla4M Ha pa3pe3aHue.

13. AnanuTHueckoe 3aganue GUryp Ha IIOCKOCTH.

14. 3agaun onnTUMHU3ALIH.

15. U306paskeHune MpOCTPaHCTBEHHBIX (PUTYP B LIEHTPAIBHOM MPOEKIUH.
16. Teopema Diisiepa 0 BBITYKIIBIX MHOTOTPaHHUKAX.

17. I[IpaBunbHBIE U TIOTYIPABUIBHBIE MHOTOTPAHHUKH.

18. 3Be31uaTbie MHOTOTPAHHUKH U KPUCTAJLIIBL.

19. OpuenTanus noBepxHocty, tuct Mébuyca.

20. MHOTrOrpaHHUKH B 3a/1a4aX ONTHMHU3AIINH.

21.TlonsipHblE  KOOpIWMHATBI HAa IUIOCKOCTH U CchEepUdYecKre KOOPAMHATHI B

MIPOCTPAHCTBE.

22.300pakeHne TEOMETPHUECKUX OOBEKTOB C  HCIOJIB30BAaHHMEM  M3BECTHBIX
KOMITBIOTEPHBIX IIPOTPaAMM.
23. OcHOBHas TeopeMa areOpbl MHOTOWICHOB U €€ CJICICTBUSI.

2.4 IlepeyeHb y4eOHO-METOIUYECKOTO 00ecTIeYeHHsI /ISl CAMOCTONATEILHOI PadoThI
00yYaIOIIMXCSH 1O TUCHUILTHHE (MOTYJII0)

Hepeqeﬂb y‘leﬁHO-MeTOIII/I‘IeCKOFO odecnevyeHu

Bun
Ne CaMOCTOSITeLHOl | AMCUHIUIMHBL 110 BBINOJHEHHIO CAMOCTOSATEILHON PadoThI
padoThI
1 2 3
1. Meroauueckue ykKa3zaHWsl JUISI TOJITOTOBKH K 3aHSATHIM
JEKIIMOHHOTO W CEMHHApPCKOTO THUMA. YTBEPKICHBI Ha
3acenanuu CoBera (aKyIbTeTa MATEMAaTHKU M KOMITBIOTEPHBIX
Hayk ®I'BOY BO «Ky6I'V». Ilporokon Ne 9 or 16 mas
2024 r.
2. Meroauueckue YKa3aHUS o BBITIOJTHCHHIO
CaMOCTOSITENILHOM paboThl O0ydYaromuxcs. YTBEpKICHBI Ha
ITonroToBKa K 3acenannu CoBeta (pakynbTeTa MATEMAaTHKH W KOMITBIOTEPHBIX
1. TeKyIIEeMY Hayk ®I'BOY BO «Ky6I'Y». Ilporokon Ne 9 ot 16 mas
KOHTPOJTIO 2024 .

3. Meronuueckue yKa3aHHs o UCTIOJIb30BaHUIO
WHTEPAKTHBHBIX METOAOB OOydueHHs. YTBEpXKIEHBI Ha
3acenanuu Coera (aKyIbTeTa MaTEMAaTUKU U KOMITbIOTEPHBIX
Hayk ®I'BOY BO «Ky6I'V». Ilpotokonr Ne 9 or 16 mas
2024 r.

4. Meronndeckue yka3aHMs IO ITOATOTOBKE 3cce, pedeparos,
KypcoBbIX paboT. VYTBepxknaeHsl Ha 3acenanun Cosera
¢dakynpTeTa MaTeMaTuKu U KoMnbloTepHblx Hayk @I'BOY BO




«KyOI'Y». I[Ipotokon Ne 9 ot 16 mas 2024 r.

1.Meronuyecknue yka3aHHs O BBINOJHEHHIO JIAOOPAaTOPHBIX
pabor. VYTBepxkaenel Ha 3acenanun CoBera QaxyiabTeTa

Beinonuenue MaTeMaTHKu U KoMmmbloTepHbIX Hayk OI'BOY BO «KyOoI'V».
11abOPATOPHBIX ITporoxon Ne 9 ot 16 mast 2024 r.

2. paboT U pacyeTHO-
rpauaecKux 2.Meronuyeckre YyKa3aHUS 10 BBINOJHEHHIO PacUETHO-
saqaHuit rpaduUecKuX 3amaHuid. YTBepkIeHbl Ha 3acenanuu CoBera

(dakynapTeTa MaTeMaTUKH U KoMIbloTepHbIX Hayk PI'BOY BO
«KyoI'Y». IIpotokos Ne 9 ot 16 mas 2024 r.

[loaroroBka u Mertoanyeckne yKa3aHHA IO TOATOTOBKE U  O(OPMIICHUIO
4 oopmnenue oTyeTa IO INPaKTUKE. YTBEpKIeHbl Ha 3acegaHuu Coera
' OTYETOB 110 ¢dakynbpTeTa MaTeMaTHKU U KOMIIbIOTEpHBIX Hayk ®I'BOY BO
MIPaKTUKE «KyoI'Y». [Ipotokon Ne 9 ot 16 mas 2024 r.
Metoauueckie yKa3aHHMs 10 BBINOJIHEHUIO W 3alUTE
Brimosinenue u N .
.. |[BbIMyckHON  KkBanmudukauuoHHOW  paboThl  (OakanaBpuar,
3alUTa BBITYCKHON
o. MarucTparypa, CHEIUaIUTET). YTBEPXKICHBI Ha 3acelaHuu

KBaJTM(PUKAITMIOHHOK

pao CoBera (bakynpTeTa MaTEeMaTHKH U KOMITBIOTEPHBIX HAYK
ThI

®I'BOY BO «Ky6I'Y». Ilpotokon Ne 9 ot 16 mast 2024 .

Y4yeOHO-METOANYECKHE MaTepuajbl I CaMOCTOATENbHONM pabOThl 00Yy4aroOIUXCs U3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTAMHU 3710poBbsi (OB3) npenocraistoTes
B (hopMax, aJalTUPOBAHHBIX K OTPAHMYCHUSM UX 3/J0POBbS U BOCHIPUSATHS HH()OPMAITIH:

Jlnist a1 ¢ HapyIeHUsIMU 3pSHUS:

— B IleyaTHOU (hopme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHo (opme Ha si3bike bpaitns.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

Jliist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arnapara:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

3. OﬁpaBOBaTeJILHbIe TEXHOJOIrMM, NpUMECHSACMbIC IIPH OCBOCHMM IMCHUIIJIUHBI

(Monmy.Jist)
[Ipu u3y4eHnn TaHHOTO Kypca UCHONB3YIOTCS TPAIUIIMOHHBIC JICKIIMH U J1a0OpaTOpPHBIC

3aHATUS.
enb m1abopaTOpHBIX 3aHATHI — HAYYUTh CTYJIEHTA IPUMEHSTh MOJy4YE€HHBIE Ha JIEKIHIX
TEOPETHYECKUE 3HAHMS K PEIICHHI0 M MCCIECIOBAHUIO KOHKPETHBIX MAaTE€MAaTHYECKUX U




METOAMYECKHX 3a7ad. B cemecTpe MpoBOAATCS KOHTPOJIbHbBIE paOOThI sl MPOBEPKU YCBOCHMS
MaTepuaia CTy/I€HTaMu.

CamocrosaTrenbHass pabdoTa CTYACHTOB SBISETCS HEOTHEMJIEMOM YacThlO IIpoliecca
noarotoBku. Ilog camocrosiTenbHON paboOTOM MOHMMAETCsl 4acTh Y4eOHOH IIaHUpyeMOu
paboThl, KOTOpas BHINOIHSETCS 110 3aJaHUI0 U IIPYU METOJUYECKOM PYKOBOJICTBE IIPEN01aBaTEs,
HO 0€3 ero HermoCPEACTBEHHOTO yJacTHsl.

CamocrosarenbHass paboTa HampaBieHa Ha YCBOGHHE CHUCTEMbl HAyYHBIX H
npodeCCHOHANBHBIX 3HAHWK, (OPMHUPOBAHMS YMEHUH W HABBIKOB, NPUOOpPETEHHE OIbITA
camMocCTosiTeNNbHOW  TBOpueckor nesitenbHOocTH. CPC  momoraer (opMupoBaTh KyIabTypy
MBIILUIEHHS] CTYIEHTOB, PAaCIIUPAThH IO3HABATEIBHYIO JI€ATEIbHOCTb.

Buner camocTosiTenbHON pabOTHI IO KypCy:

@) no uenam: TOATOTOBKA K JIEKLIMSAM, K NPAKTUYECKUM 3aHATHSIM, K KOHTPOJbHOM
paboTe, K 3K3aMEHY, BBIIIOJIHEHHE THIIOBOTO pacyera, MOATOTOBKA IMPOEKTHOTO CEMECTPOBOIO
3aJlaHUs B BUJIE€ IIPE3ECHTALUH.

0) no xapaxkmepy pabompl: W3y4eHHE JMTEPATyphbl, KOHCIIEKTA JIEKLUH; IOHCK
JaUTepaTyppl B OHOJIMOTEKE; KOHCIIEKTUPOBAHHE PEKOMEHIYEeMOH [UIs CaMOCTOSTEIbHOTO
U3y4eHHs HayYHOH JINTEpaTyphl; pelIeHUe 3a/1a4, TOAr0TOBKA ITPOEKTa.

KoMmneTeHTHOCTHBIM MOAX0J B paMKaxX NpernoJaBaHMs IUCLUIUIMHBI peaau3yercs B
UCIIOJIb30BAaHUN WHTEPAKTUBHBIX TEXHOJOTHMH M AaKTHBHBIX METOAOB (IPOEKTHBIX METOJIUK,
MO3TOBOI'0 IITypMa, pa300pa KOHKPETHBIX CUTYallHii) B COYETaHUH C BHEAYAUTOPHON pabOTOM.

AKTUBHBIC M UHTEPAKTUBHBIC OPMBI, J1a0OpPATOPHBIE 3aHATHS, KOHTPOJIbHAs padoTa,
pedepaTuBHBI OTYET U 3K3aMeH. B TeueHue cemecTpa CTYACHTHI pelIatoT 3a7auu, yKa3aHHbIE
npernojaBaresieM, K KaxaoMy J1adopatopHoMy 3aHsaTHIO. [I[poBoauTCs KOHTpOJIbHAsA paboTa
(TpOOMKUTENHHOCTHIO B 2 aKajl. 4yac) 1o TemMam pasaenioB 1-4. Kaxaplif U3 CTyJI€HTOB TOTOBUT
pedepaTuBHO-TBOPUYECKHUI OTUET (BO3MOKHO B BUJIE ITPE3ECHTALIMM UJIU JT0KJIa/1a y JOCKH) I10
OJTHOW TeMe U3 JONOJHUTENBHBIX Pa3/JIesIOB IIKOJBHOIO Kypca reOMeTpuu (MIPUMEPHBIH CIIHCOK
TeM npeiaraercs Huxke). K ak3aMeHy CTyIeHT 10IyCKaeTCs TOCIIE BBIIIOIHEHUS
OTIpEeIeIEHHOT0 KOJIMYeCTBa 3a/laHuil KOHTPOJILHOU paboThl U pedepaTUBHOrO oTyera. B
CJIyyae HEBBIMOJIHEHUS KaKOT0-TO U3 MPUBEJACHHBIX TPEOOBaHUM, CTYJIEHTY B X0JI€ CJlaun
9K3aMeHa MpPeJJIaraloTcs AOMOIHUTENbHBIE BOIPOCHI 10 TeMe pedepaTa (IpU OTCYTCTBUH
oTyeTa 1o pedepary) Win NpakTUIeCKue 3a1aHus (IIPU HEBBIOJTHEHUN KOHTPOJIBHOM paboThI).
K o0pa3oBaTenbHBIM TEXHOJIOTHSIM TaKkKe OTHOCSTCS MHTEPAKTUBHbBIE METOIbl O0YUEHHUSI.
MHTepakTUBHOCTD [10J1a4M MaTepuaia 1o auciuminie «M30panHble pa3ienbl FeOMeTpUun
IpeIoaracT He TOJIbKO B3aUMOJICHCTBUS BUJIA «IIPETIOJABATENb - CTYAEHT» U «CTYIEHT -
IIPENnoaaBaTeib», HO U «CTYACHT - CTYAEHT». Bce 3T BU/IbI B3aUMOEHCTBUSA XOPOLIO
JIOCTUTAIOTCS NPH 00CYKICHUN MaTepHaia Ha MPaKTUYECKUX 3aHATUAX B X0/ AUCKYCCHH, a
TaK)Ke€ MPU UCIOJIb30BAHUN KOMIIBIOTEPHBIX TEXHOJIOTHH.

JIjig 111 ¢ OrpaHUYE€HHBIMUA BO3MOYKHOCTSIMU 3/I0POBbSI PEAYCMOTPEHA OpTaHU3alUs
KOHCYJIbTAIMH CO CTYZACHTOM IpU MOMOIIH 3JIEKTPOHHOU NH(OPMaLIMOHHO-00pa30BaTeIbHOM

cpenst BY3a.
NudopmanonHble  TEXHOJOTUH, HNpPUMEHSEMble MpPU  M3YYEHUU  JTUCHUIUIMHBIL:
HCIIOJIb30BAHUE MH(GOPMAITMOHHBIX pecypcos, JOCTYITHBIX B MH(OPMAaLIMOHHO-

TEJIEKOMMYHUKAIIMOHHON ceTu MHTepHeT.

AnantuBHbIe 00pa3oBaTeIbHbIe TEXHOJIOTUH, IPUMEHSIEMbIE TPU W3YYEHUH JUCLMILTUHBI —
JUIi  JUI  C OrpaHUYEHHBIMM BO3MOYKHOCTSIMH  3J0pOBbsl IPEAYCMOTpPEHA OpraHu3anus
KOHCYJIBTAIIMH C UCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4.0ueHo4YHbIe CpPeICTBA JISl TEKYLIero KOHTPOJIS yCIeBaeMOCTH U MPOMeKYTOYHOI
arrecTauuu



Pa3HOYPOBHEBBIX 3a/laHUN U MPOMEKYTOYHOW aTTecTaluu B Gopme

OrneHouHbIe cpencTBa MpeaHa3sHAueHbl Ui KOHTPOJIS M OLEHKHM 00pa30BaTelIbHBIX
JOCTHKECHUI 00yJaroNiXcsl, OCBOMBIIUX IPOrpaMMy Y4eOHOH TUCIUIUIMHBI «J{0moTHUTENbHBIC
TJIaBBI AITeOpBD».
OueHOYHBIE CPEeCTBA BKJIIOYAET KOHTPOJIHBIC MAaTEPUAIIBl JUISL TIPOBEACHUS TEKYIIETO
KOHTpOJsI B (hopMe TECTOBBIX 33JaHUM, NOKJIAZa-MPE3CHTAIMH 0 NPOOJIEMHBIM BOIPOCAM,

IK3aMEHY.

BOIIPOCOB U 3a,[[aHI/II71 K

CprRTypa OLHCHOYHBIX CPEACTB AJIHA TeKleIeﬁ H HpOMe)l(yTO‘lHOﬁ aTrTreCTalnmum

KOZ( 1 HAMMCHOBAHUC

HanmeHoBaHue OIIECHOYHOTO CpCACTBa

Ne Pesynprarel 00y4eHus
MHJIMKaTopa . [IpomexyrouHas
n/n (B cootBercTBuH C 11. 1.4) Texymuii KOHTPOJIb
(B cooTBeTcTBUM C 1. 1.4) arTecTanus
HIIK-2.1. 3HaeT ocHOBHBIC MOHATHA, | KoHTponbHas padora Nel- Bomnpoc Ha
]ICMOHCTpI/IpyeT HaBbIKH YTBEPXKACHUA, 3aga4yu | pasaciaM 1-2 OK3aMCHE
MPUMEHCHUS COBPEMEHHOI Paboyas Terpanp 1-30
COBPEMEHHOT'O MATEMATHKH. Vmeer | KoHTponbHas paborta Ne2 mo
MaTeMaTHYECKOTO NPHMEHSTH pasfenam 3-4
afiiapara 2t MaTeMaTHYIECKH e 3aKOHBl i |  CTHBLA onpoc
HCCIIEIOBaHUSA [Tposepxa 1/3
TIPUHLIUTIBL JUIst
1 | MaTeMaTHYECKUX
. HCCIIEIOBAHUS
MoJeTel peabHbIX .
MpOTIECCOB MaTeMaTH4ecKNX Mozenel
peanbHBIX MIPOIIECCOB.
Bnageer wmeromamm m
NpUeMaMH  MCCIIEJOBaHMS
MaTeMaTU4YECKUX MOJENeH
peajbHBIX MPOLIECCOB.
HIIK-2.2 3Haer Teopernyeckyro | KonrponbHas padora Nel- Bomnpoc Ha
JleMoHCTpHpYeT yMeHne OCHOBY  CTaTMCTHYeCKMX | paszienam 1-2 9K3aMeHe
cobupath u TIpUEMOB obpaGoTku | Pabouas reTpazns 1-30
o6pabaTeBaTh pe3ynabTaToB Konrposbhas pabora Ne2 1o
CTaTHCTHYECKHE, DKCTIEPMMEHTATBHBIX f;} asnenam 3-4
SKCIepUMEHTAJIbHbIE, UcCIe0BaHuM. Ymeer CTHBII OTIPOC
[Iposepka 1/3
TEOPETUYECKHUE JaHHbIE cobupaTth 1 00pabaTeIBaTh
TIPH ITPOBECHUH CTaTHCTHYECKHE,
) MCCIIEJOBAaHUH 10T 9KCTIEpUMEHTAIIbHBIE,
PYKOBOJICTBOM Ooitee TEOpPETHYECKHUEe  JIaHHBIE
OTIBITHOTO PaOOTHHKA pu MIPOBEICHUHI
HCCIeJOBaHNI oz
PYKOBOJICTBOM 6oxee
OIIBITHOT'O paboTHUKA.
Bnaneer METoJlaMU
CTaTUCTUYECKOM
00paboTKH  PE3yNbTaToOB
HCCIIeIOBAHMS
HIIK-5.13naer 3HaeT TexHUKU U npueMmsl | KonrponpHas paborta Nel- Bompoc Ha
0COOEHHOCTH BOBJICUCHUS B | pasaenam 1-2 JK3aMEHe
HpenoaaBaHus JIeSTeIbHOCTD u | Pabouas Terpann 1-30
MaTEMaTHYECKHUX MOJAJIEpP>)KaHUSl UHTEepeca K Konrposnbhas pabora Ne2 1o
g | AucunmIHH U | Heil. pasjeram 3-4
nHPOPMATHKN B cpenHeil | Ymeer YIIPaBIATH Yorubiii onpoc
IIposepka 1/3
IIKOJIE u CPelHUX | Y4eOHBIMH TpyHIamMH C
npodeccroHaIBHBIX LEJTBIO BOBJICUCHHUS
o0Opa3oBaTeNbHBIX oOyJaromuxcsi B MPOIECC
YUPEXKICHUSIX HA OCHOBE | OOy4eHHs W BOCIHMTAHWS,




HOJY4EHHOTO MOTHBUPYSL HMX y4eOHO-
GbyHIaMEHTAIBHOTO [O3HABATENBHYIO
00pa3oBaHus JIeSATEIBHOCTD
MIIK-5.2  Opraamsyer | 3HaeT mpaBoBble HopMbl | KOHTPONIbHAS paboTa Nel- Bompoc na
06pa3oBaTeNbHYI0 Cpedy | IpodeccCHOHANbHOM pasnenam 1-2 IK3AMCHE
Pabouas Terpaap 1-30
B COOTBETCTBHU ¢ | mesrenpHOoCcTH B cdepe
OHTpOJIbHas pabora Ne2 1o
4 K 6oTa Ne2
[IPaBOBBIMU HOpMaMmu | 0Opa3oBaHHUs. Vwmeer paszienam 3-4
npodeccCHOHANBHOM CTpOHUTH 00pa30BaTEIbLHBIC o
VYerHbll onpoc
JEATEIBHOCTH OTHOIICHUS Tposepxa 11/3

TunoBbie KOHTPOJIbHBbIE 32IaHUS UJIM HHbIE MAaTepPUAJIbl, He0OX0ANMMbIE 1JIsl OLIEHKHU

3HAHWI, YMEHM i, HABBIKOB M (MJIH) ONBITA AESITEJIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI
(opMupoBaHus KOMIETEeHIINI B poLiecce 0CBOeHHs 00pa30BaTeILHOM NPOrpaMMBbl
Ilpumepnulii nepeuens 60npocos u 3a0anuil

3agauu A0 TeKyIero KOHTPoJIs
KontposabHast padora (1o Temam paszaeios 1 — 2)

1.J1an tpeyronsauk ABC, y kotoporo AB=3, AC=4 u £A4=600. Haiitu ero niomanp 1
BbicoTy BH.

2.B mapannenorpamMme oaHa U3 CTOpOH paBHa 1. Borbimas nuaroHanb, JUIMHOW S5, NENUT
napajuleJIorpaMM Ha JBa TPEYroJbHUKA M PAaJUuyC OIMCAHHOM OKOJO OJHOIO M3 HHX

OKPYKHOCTU DPaBEH 5/4/2 . Haliiure MeHbIIYIO [uaroHaip napauieaorpamma.
3.bokoBble CTOPOHBI Tpaneuuu paBHel 17 u 25, a AMaMeTp BIUCAHHOM B HE€ OKPYKHOCTH
paBeH 15. Haiigute MeHbllIee OCHOBaHHUE TpaleLuH.

KontpoabHasi padora (1o Temam paszeinos 3-4)

1. Haiitu nmonHyro nmoBepxHOCTh U 00beM npaBuwiIbHOM mupamuasl SABC, y kotopoit 4B=1
u AS=2.

2. B nmpasunbHOI geTsipexyronsHoit mpusme ABCDAB,C,D, cTtopoHs! ocHOBaHUS paBHSI 1,
a 6okoBble peOpa paBHbl 3. Ha peOpe A4, ormeuena Touka E rtak, uro AE:EA =2:1.
Haiinure yron mexnay miockoctssmu ABC u BED, .

3. Husa npsimoit, mpoxopsimeit uepes Touku A(1; 2) u B(3; 5), nanucats olmiee ypaBHEHHE U
ypaBHEHHUE C YIIIOBBIM KO3(PPHUIIUEHTOM.

4. Haiitn koopaunatsl BepinHbel D B nmapamienorpamme ABCD, ecin u3BecTHO, 4to A(2;
6) B(6; 8) u C(7; 5).

5. B mpsamoyronasaom mnapamienenunene ABCDA1B1C1D:
nornosiaM. MeToJIoM KOOpJMHAT HalTH KOCHHYC yria Mexay npsaMmbiMu FA1 u BD1, eciau
AA1=AB=2 n BC=1.

Jana npasmibHas nupamuna SABCD, y kotopoit AB=1 u AS= J6 .

touka F nemut pebpo AB

9. MeToaoM KOOpAMHAT HAMTHU CHHYC yria MEXIy HpsMoi AS U MIOCKOCTBHIO BCS u
pacCTOsIHUE OT IIEHTPa OCHOBAHUS TTHPAMHUIBI
no rpanu BCS.
3a4eTHO-9K3aMEHALMOHHbIE MaTepHaJIbl S MNPOMEXKYTOYHOH  aTTecTaluu

(3x3ameH)
IIpumepHbIe BOMPOCHI K IK3aMeHY




© o N oo

12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

23.

24.

25.

26.
27.

28.

29.
30.

Ornucanue pasnenoB IJIAHUMETPUU B ACHCTBYIOHNIMX y4eOHUKax IIKOJBHOIO Kypca
TEOMETPHUH.

Onucanue pas3zieioB CTEPEOMETPHH B JIEHCTBYIOHIMX Y4€OHHMKaX IIKOJBHOTO Kypca
reOMETpUH.

Omnmncanue pa3aciioB MOArOTOBUTEIBHOI'O Kypca HaFHHHHOﬁ reoOMETpHUU IJId 5-6
KJI1aCCOB.

OcCHOBHBIE MOHATUS U YTBEPKACHHUS O IPSIMOYTOJIBHOM TPEYTOJIbHHUKE. AJITOPUTM
pelieHus 3a1a4 Ha KOHQUTYPALUIO PSAMOYTOJIbHBIX TPEYTOJIbHUKOB.

Teopembl CHHYCOB 1 KOCUHYCOB, X IIPUMEHEHUE K PEIICHUIO TPEYrOJIbHUKOB.
[Tnomane TpeyroiabHUKa, GOPMYJIIBI IJIOMAAH. BEICOTHI TpEYroibHUKA, OPTOLICHTP.
MenuaHbl TpeyrojibHUKA, CBA3aHHBIE C HUMU (DOPMYIIBI U YTBEPKIACHUSI.
buccekTpucs yrioB TpeyrojibHUKa, CBSI3aHHbIE ¢ HUMU (OPMYIIBI U YTBEPKICHHUS.

OnucaHHas U BIIMCaHHAsl OKPYKHOCTHU TPEYTOJIbHUKA, CBSI3aHHBIE C HUMH (DOPMYJIBI U
YTBEPKJICHHUS.

. OKpy’KHOCTb U €€ KOMIIOHEHTBI, OKPY>KHOCTb 1 YIJIBI.
11.

[Tomo6ue TpeyrompHuKOB. HexoTopsie GhopMyssl B yTBEPKICHHS, BBITEKAIOIINE U3
0100Us TPEYTOJIbHUKOB.

MHOTOYTrOIbHUKHY M UX CBOMCTBA, BIIMCAHHBIC U OMKMCAHHBIE MHOTOYTOJbHUKH.
[Tapannenorpamm, cBsS3aHHBIE C HUM (DOPMYIIBI U YTBEPIKICHUS.

Tpamnenusi, cBi3aHHbBIE ¢ HEH (OPMYIIBI U YTBEPKICHHUS.

[TpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE, TEOPEMBI O MapalIeIbHOCTH.

[TpsiMble ¥ MIIOCKOCTH B MIPOCTPAHCTBE, TEOPEMBI O MEPIEHIUKYIISIPHOCTH.
[Tapannenenunens! u npu3Mbl. DopMyIisl mIomaae 1 00HEMOB.

[Tupamuibl, onrcanue uX KOMIOHEHT. DOpMyIbI MI0MmAaAeH U 00HEMOB.

Tena BpatieHus, CBSI3aHHbIE ¢ HUMU (OPMYIIBI IIJIOMIAIeH U 00BEMOB.

IIpocreiine 3a1ayd aHAIUTUYECKOW T€OMETPUUM M HUX NPUMEHEHHE B PEIICHUU
3a/1aHUH IKOJIBHOM T€OMETPUU.

['eomeTpuyeckre BEKTOPHI U ONEpallii HaJl HUMHU (BKIIFOYAsi BEKTOPHOE M CMEIIAHHOE
npousBeneHus). CBoiCTBa onepaui.

['eomeTpuueckre BEKTOpbl W OMNEpallMiiM HajJg HUMH B KOOpAMHATHOM ¢opme.
IIpuMeHeHne K peleHuIo 3a/1a4 NIKOJIbHOW T€OMETPHH.

OOmee omnucaHue MeToJa KOOpPAMHAT  pEIICHUs  IUIaHUMETPUYECKUX U
CTEpEOMETPUYECKHX 3a/1a4.

ANTOPUTMBI  HAXOXKACHUS  yIJIOB  METOJOM  KOOPAMHAT TP  PELICHUH
CTEPEOMETPUYECKHX 3a/1aY.

ANTOPUTMBI HaxOXIEHHUSI PACCTOSHUM METOJOM KOOpJIMHAT TpU pElIeHUU
CTEPEOMETPUYECKUX 3a/1a4.

Konnueckue CCUCHU, UX CBOICTBA.

@opmyna Diinepa A BBITYKIBIX MHOrorpaHHMKOB. Knaccuukanus nmpaBHIbHBIX
MHOTOTPaHHHUKOB.

['padbl u cBg3aHHBIE ¢ HUMH NOHATHA. Teopema 0 cymme cTeneHel BepiinH rpada u
TeopeMa Jiepa.

Onucanue 3ala4 Ha paCKpacky, CIIOCOOBI MIX peUICHus.
Onucanue 3aa4 Ha pa3pC3aHnc, CBA3aHHbBIX C PABHOCOCTABIICHHOCTBIO (I)I/Il“yp



Crnucok TUMOBBIX MPAKTHYECKUX 3aaHuii (111 1a00paTOPHBIX 3aHATHH,
KOHTPOJIBHON pabOTHI M SK3aMEHA)
1. Beicota BD npsimoyrosibHOro TpeyroinsHuka ABC, onmylieHHas Ha TMIOTEHY3Yy , paBHa
12 u SinA = 3/5. Haiigure rumnorenysy.
2. Karer BC npsimoyronsroro Tpeyroisanka ABC (C = 90°) pasen 15 u tgA = 3/4 .
Haitgure BbICOTY, ONYIIEHHYIO HA TUIIOTEHY3Y.
3. B mpsmoyronbHoM Tpeyroibhuke ABC Touka D nexur Ha karere AB, npudyem

paccTosiHUuE OT Hee J0 TUIIOTEHY3bl PABHO PACCTOSIHUIO 1O BEPLIMHBI 4 U paBHO 3. Haiizure
xarer AC, eciu /B = 30°.

4. Touka D — ocHOBaHHE BBICOTHI, ONYIIEHHON Ha TMIOTEHY3y AB NpsAMOYIroJbHOTO
tpeyroiapauka ABC. Haiinute AC, ecmu AD =3 u BD = 9.

5. Haiimure MeHbIIMI KaTeT IPSIMOYIOJBHOIO TPEYrOJIBHUKA, Y KOTOPOIO TI'MIIOTEHY3a
paBHa 169, a BricOTa, omyIIeHHAs Ha Hee, paBHa 60.

6. Haiinure B rpagycax HauOOJBIINI YroJl TPEYroJbHUKA CO CTOpOHaMHu 3, S u /.

7. B tpeyronbuuke ABC yron A tynoit, SinA = 15/4, AB =2 u AC = 3. Haiitu BC.

8. B tpeyronbuuke ABC u3zBectHO, uto AC = 3, SingB = 6/11 u Cos<C = J21/11.
Haiingute ctopony AB.
9. Haiigure B rpanycax yron C tpeyronbauka ABC, eciu AB =5, AC =1 u Cos<4 = 0,8.

10. Haiigure cropony BC tpeyronsuuka ABC, eciu AB =7, AC =9 u Sin/A = 8J5/21.

11. Haiinure muiomaaps TpeyrojibHUKa CO CTOPOHAMU V5,413 u 4.

12. Haiigure miomangs TpeyrojibHHUKaA, JIBE CTOPOHBI KOTOPOTO paBHbl 4 U 5, a KOCHHYC
yriia Mexay HuMmu paseH 0,6.

13. Haiiaure miomaae TyHOYTroJIbHOTO PaBHOOEIPEHHOTO TPEYrojJbHHKA, Y KOTOPOIrO JBE
BBICOTHI paBHbI 15 u 24.

14. Haiiaure mmomane tpeyroiabHuka ABC, y kotroporo AC = 4 u 1y HeKoTopoit Touku D,
nexamieit Ha cropore AC, Bemonnstores yenosusi: BD = 5 u Cos«BDC = 0,8.

15. Haiiaure mmomians Tpeyroibauka ABC, y kotoporo AB =13, BC = 15 utgC =4/3.

16. B TpeyronbHuKe co cTopoHamu 1, /3 1 2 naiizure B rpajaycax yroia Mexay BBICOTON
U MEIUaHOM, MPOBEACHHBIMU U3 BEPIIMHBI HAUOOJBIIETO yIJia.

17. Haiigutre B rpagycax yroil MeXJy BBICOTOW M OHCCEKTPHCOH, MPOBEACHHBIMU W3
BEPILMHBI HAUMEHBIIETO YIJIa B TPEYTOJIbHUKE CO CTOpoHaMu 16, 21 u 35.

18. Haiinute Meamany paBHOOeapeHHOro TtpeyronbHuka ABC ¢ ocHoBanueM AC,

IPOBEIEHHYIO Ha OOKOBYIO CTOPOHY, eclii AB =4 u AC = V10

19. Haitnure 6uccektpucy yrina A tpeyronbHuka ABC, y xotoporo AB = 15, AC =12 un
CossA=1/8.

20. buccektpuca yrma 4 tpeyroibHuka ABC mepecekaeT B CEpeIMHE €ro MeEIUaHy,

NPOBEJCHHYIO U3 BepIuHbI B. Haiinute B rpagycax yroa B, eciu Sin<C = J3/4.

21. OkOn0 pPaBHOCTOPOHHEIO TPEYrOJbHHKA OIMCAaHAa OKPYKHOCTh pajauyca 439173,
Touxka D nexut Ha ctopone AC u 1enuT ee B oTHoweHuH | : 3, cuuras ot BepuinHabl 4. Haiinute
uaHy otpeska BD .

22. MenuaHa, npoBeA€HHAs U3 BEPUIMHBI MIPSMOTO yIjla TPEeyrojbHUKa, paBHa 3, a paguyc
BIMCAaHHOW B HETO OKPYXHOCTHU paBeH 1. Haiigute mepuMeTp 3TOro TpeyroiabHUKA.

23. B paBuoOGenpennsiii tpeyronbHuk ABC ¢ ocHoBanmeM AC BHUCaHa OKPYXHOCTh

pamnyca 2+/21, mepecekaromas BeicoTy BD B Touke E . Touka E pemut oTpe3ok BD B
otHomeHuH 3 : 4, cuutas oT koHIa B. Haiiaure nonynepumerp tpeyronbauka ABC.



24. HaiinuTe mIomans paBHOOEPEHHOTO TPEYrONbHUKA C YIIOM TIpH OCHOBaHMH B 157,

€CJIM paJinyC OMKUCAHHOW OKOJIO HETO OKPYKHOCTH paBeH J6++/2.

25. Halinute panguyc OKpYKHOCTH, BIIMCAHHON B TpeyrojibHUK ABC, y KOTOpPOTO BBICOTA,
NpoBe/ICHHAs U3 BepIIUHBI B, paBHa 15, a Takke u3BecTHO, uTo Sin A = 3/5 u Sin.C = 15/17 .

26. Yetbipexyroiapauk ABCD Brmcan B okpyxHOCTh panuyca 12/ 7, npuuem £BAC = 718
u /DBC = 716. Haiinure nnuny qyru BCD .

27. Touku A u B nexat Ha pa3HbIX Ayrax, CTAruBaeMbix Xxopaoi CD okpyXHOCTH paguyca

2/3/(7 —3) . Haiizute 1uromans cerMeHra, orpaHHYeHHOro Xopaoit AC U MeHbIIeH u3

CTATHBaeMBIX ero ayr, ecnt ZACD =10° u ZCBD = 25°.

28. Yetsipexyronsuuk ABCD Brucan B OKpyXHOCTb ¢ ienTpoM O, npudem ZBAD = 50°
u /BDC = 10°. Haiimure yron COD.

29. Haiiaurte ocTpbIif yroi Mexay IuaroHaiasiMu yetbipexyronbauka ABCD , BnucanHoro
B OKpYKHOCTB, ecu ZACB =75 u ZCAD = 70°.

30. OkpyXHOCTb NPOXOAMT Yepe3 BeplInHbl A U B TpeyronpHuka ABC u nepecekaer
ctopobl AC u BC cootBercTBeHHO B Toukax D u E . KacarenbHast K OKpy>KHOCTH B Touke A4
o6pasyeT co croponoit AB yron 75° u ZACB = 45° . Haiimute yrioByto Benuuuny ayru DE
pacIooKeHHOM BHYTpH TpeyrosibHuka ABC .

31. Cropousl AB u BC tpeyronbHuka ABC mnepecekaer npsimasi, napauienbHas AC,
cooTBeTcTBeHHO B Toukax D u E . [lepumerp u nnomanp tpeyronsuuka ABC paBubl 12 (en. u
en.?). Haiigure pamuyc OKpy»KHOCTH, BOHCaHHOH B Tpeyronsauk BDE, ecmu DA + AC + CE =
6+ DE.

32. Okono TtpeyronbHuka ABC omnucaHa OKpykHOCTh. lIpomomxenue wmenuansl AD
nepecekaeT OKpyKHocTh B Touke £ . Haitnure muuny otpeska CE, ecnu AB = 8, AD =12, AE =
15.

33. B tpeyronsauke ABC Touka D nexut Ha cropone AC, npuuem AD =2, DC =7n
£ A = 45°, Haiigure momans tpeyronsauka ABD, ecrm £ ABD = £ ACB..

34. B tpeyronsuuke ABC nposenenst BoicoTsl BD u CE. Haiinure DE, ecniu AB / AD = 3 u
BC = 15.

35. Ha cropone AC tpeyronpbHuka ABC Kak Ha AMAMETpe IOCTPOEHA OKPYKHOCTb,
nepecekaroas npsmele AB u BC B 1Byx Toukax D u E coorBerctBenHo. Haitaure ctopony BC,

eciu u3BecTHo, uto AB =1u AC =2-DE = V21,

36. B maTUYroiapHUK C TUIOMIAApI0 22  BIOUCAIM OKPYXKHOCTh panuyca 2. Haiinure
HaMMEHBIIYIO M3 €T0 CTOPOH, €CJIA UX JJTMHBI OTHOCATCI Kak 3 12 :1:2: 3.

37. B npaBuibHOM 1IeCTHYTOJNbHUKE A1 A2...As TIPOCKIUA nUaroHaiu A1 A3 Ha TUaroHaNb

6 .
A3z Ae paBHA ——. HaliguTte nomags BIMCAaHHOTO B 3TOT MECTUYT'OJIbHUK KpyTa.

Jz

38. OKOIO TPaBHILHOTO MHOTOYronbHHKa A1 A2 ...An ¢ BHemHnM yrimom 30° ommcana

OKPYXHOCTb pajguyca V642, Haiinure paccrosinue ot Touku A1 10 OpsiMor A3z As .

39. Haiigute nuameTp OKpYKHOCTH, OIMCAaHHOM OKOJIO YETBHIPEXYTOJIbHUKA CO CTOPOHAMM
7,15,20 u 24.

40. B 4eThIpexyrojpHUK C MEPHNEHAMKYISIPHBIMU JUArOHAJISMHU BIMCAHA OKPYKHOCTD.
Haiinure ee panuyc, ecinyu U3BECTHO, YTO KaKHE-TO JIBE CTOPOHBI YETHIPEXYroJbHUKA paBHBI 13
u 15, a oHa U3 ero AuaroHanei pasHa 24 .

41. OxpyXHOCTb, IpOXOJslIas yepe3 BepiinHy 4 kBagpata ABCD, kacaercs ero cTopoH
BC wu CD coorBerctBeHHO B Toukax E w F . Haiimure pammyc 3TOH OKPYKHOCTH, €CIH

iomaae Tpeyronbarka AEF paBHa 2 + 22.



42. B npsamoyronbauke ABCD Touka E nexwut Ha auaroHanun AC . Haiiaure oTHOIIEHHE
wiomane tpeyronsHukos ABE un ADE.
43. Haiinute B rpajycax TYMON yroj MeXay JUaroHaJsiMU MapajuiesiorpaMMa ¢ IJIoaibio

V3, oxomo KOTOPOr'0 MOXHO OIHUCATh OKPY>KHOCTb paauyca 1.

.4 .
44. B napauienorpaMMm ¢ OJHUM U3 YIJIOB, PABHBIM aI’CSIn3—, BIucaH Kkpyr. Haiigure
/2

OTHONICHHE TUIONIa/Iel apasuieJorpaMMa U Kpyra.
45. buccektpuca octporo yria A napamienorpamma ABCD mepecekaer npsmbie BC u
CD B naByx Toukax E wm F coorBercrBenHo. Haiigure oTHOmeHWE OOJBIIEH BBICOTHI
napajuiesiorpaMma u MeHblIiei, eciu AE/EF =3 .
46. Haiimure paguyc OKpYKHOCTH, BIICAHHON B PaBHOOEAPEHHYIO Tparenuio ¢ yriaom 30°
¥ TIOIIA/IBIO 8.
47. Okono paBHoOenpenHor tpaneruun ABCD ¢ ocHoBanusimu AD = 63 u BC = 33
oInKcaHa OKpyXHOCThb. Haiinure nuamerp okpykHOCTH, eciii AB = 39.
48. Jlnaronanu Tpaneruu paBHel 17 u 25, a Beicota — 15. Haliaure rutomane Tpamnenuu.
49. bokoBbIE€ CTOPOHBI Tpaneunu paBHbl 17 1 25, a TuamMeTp BIIMCAaHHOW B HEE OKPYKHOCTH
paBeH 15. Haiinute MeHblllee OCHOBaHUE TPAICIUH.
50. Haiinure MeHbllee OCHOBAHME TpalelMH, B KOTOPYIO BIIMCAaHA OKPYXHOCTb C
nraMeTpoM 15 1 GOKOBBIE CTOPOHBI KOTOPOH paBHBI 17 1 25.
51. HaiiguTe BBICOTY Tpameiuu, y KOTOpoi CTOPOHBI paBHbl 3; 4; 5 u 1.
52. Vcnionb3yst u3BeCTHBIE (POPMYIIBI MIKOIBHONW MIAHUMETPUU U CTEPEOMETPUH, PEIIUTH
TeOMETPHUUECKYIO 3a1a4y:
53. Menuana, npoBeieHHas K OOKOBOW CTOpPOHE pPaBHOOEIPEHHOT'O TPEYrOJIbHHUKA, IETUT
€ro ImepruMeTp Ha JBE YacCTH, IJIMHBI KOTOPBIX paBHbI 12 u 30. Haiitu ocHOBaHUE TpeyroibHUKA.
54. B pom0 BmmcaHa OKpY>KHOCTh paguyca 2. OnpenenuTs Iiomaas poMoa, eciu oJIuH
u3 ero yrios pasen 60°.
55. JInvHBI OCHOBAHMM Tpamenuu OTHOCATCS Kak 3:7 u paznuvarorcs Ha 8. Halitu nnunHy
CpeIHEN JINHNUU TPareLuy.
56. Oxkoyio Kpyra omucaHa paBHOOeApeHHasl Tpamenus, MepuMeTp KOTOpOoM paBeH 28.
Onpenenutb GOKOBYIO CTOPOHY Tpareluu.
57. buccektpuca yrina 4 mapamienorpamma ABCD nenut cropony BC Ha otpe3ku BK=4
u KC=3. Haiitu nepumeTp 3TOro napajieaorpamMmma.
58. Haiitn 00beM NMPSAMOYTOJIBHOTO MapajUieJenuIea, €Cii CTOPOHBI OCHOBAHUS €ro
paBHBI 4 U 5, a AMaroHaNk Napaenenumnena — 9.

59. OOBeM TpaBWIBHOW TPEYTOJLHOW TMPHU3MBI pPaBEeH 274/3. Pagnyc okpyxHOCTH,
ONMCAHHOM OKOJIO OCHOBaHUs, paBeH 2. HaliTh BBICOTY IPU3MBI.

60. CropoHa OCHOBaHHUS MPAaBMWIBHOM TPEyroJbHOW MUpaMHIbI paBHa 6, OOKOBas rpaHb
HAKIIOHEHa K IIOCKOCTH OCHOBaHMsA moj yrmom 60°. HaiiTu mmomanb momHOH MOBEpPXHOCTH
UPAMHU/IBI.

61. Ilnomane oceBoro cedyeHuss UMIMHApa paBHa 24. Haiitm mimomans ero G0koBOMH
MOBEPXHOCTH.

62. O6pa3yromas KOHyca paBHAa 4 M HAKJIOHEHA K TUIOCKOCTH OcHOBaHMS 1oy yriaom 30°,
Haiitu 06beM KOHYCA.

63. Haiitu kocunyc yria mexay Bekropamu AB u AC ,rae AL 2), B(3;1) u C(4,3).
64. Ilpu xakux 3Ha4E€HUAX M BEKTOP g{m; J5; 4}umeer uuHy 5?

65. [Ilpum xakux 3HaueHusix M Bekropsl a{3; 7; 5} u b{m; 4;1} nepnenauxymnspus?



66. Onpenenuth 3HaueHuss K u M, npu kotopeix Bektopsl a{k;m;—3} u b{2;1 3}

KOJUIMHEAPHEI.

67. Haiitu yron Mexay BEKTOpaMu g{m; 1-2}u 8{3; m—1;1}, 3Has1, 4YTO UX JUIMHBI
PaBHBIL.

68. Hamucarp ypaBHeHHE PSIMOii ¢ yriioBbIM K03 duimenTom, koropas: A) NPOXOAUT
yepe3 Touky A(L;3) mapamiensHO mpsimoit Y =2X+3; B) npoxoaut uepe3 touky A(0;2) u
obpasyer ¢ ockto Ox yroa 60° B) mpoxoaut uepes Touku A(3;5) u B(5;9) ; I') mpoxoaur uepes
Touky A(2;4) meprneHAuKyISIpHO K mpsMoit Y = —2X+1.

69. Vka3zare 3HaueHuss K u D, mpu KOTOpBIX mpsiMble, 3aJaHHBIC ypaBHEHHSIMHU
y=3x+2u y=kx+b, A) coBnagator; b) napamnensusl; B) nepecekarorcs.

70.  Haiitu TaHreHC yria MexXIy NpsSMbIMH, 33JaHHbIMU ypaBHEHUsIMH Y =3X+1 u
y=X+2.

71. Ilpu kakux 3nauenusx K mpsmas y = kx—1 o6pasyer ¢ npamoii y = 3x yrom 45° ?

72. Hamucatp oOuiee ypaBHEHUE TPSMOU, KoTopast: A) mpoxomut uepe3 Touky A(—2;1)

nepneHauKysipHo K BekTopy a{2;3}; b) mpoxoaut uepes Touky A(L;2) mapaiieabHO BEKTOPY

5{2;1}; B) npoxomut uepes Touku A(-L2) u B(3;—4); I') npoxoaut yepe3 Touky A(L—2)
napasuiensHo npsimoit 2X —3y +1=0; /1) npoxomut yepe3 Touky A(2;—1) mepneHIUKYISIPHO K
npamoit 3Xx—2y-1=0.

73. Haiitu pacctosiaue ot Touku A(3;—2) mo npsimoit 3x—4y+3=0.

74. Haiitu kocuHyc yria Mexay npsameiMu 2X+3y—-1=0u x—2y+3=0.

75. Ilpm kakux 3HaueHwsx a u b mpamele ax+2y—1=0 m 2X+by+1=0: A)
coBnazarwT; b) napamensHsl; B) nepecekarorcs ?
ax—-y+1=0
3x-by-1=0"
OeckoHe4YHO MHOTO pemieHnii; b) He mMeer pernenuii; B) umeer ogHo penienue?

77. Jaun tpeyronsauk ABC , Touka H nexwut Ha ctopone AC , mpuuem BH — BbicoTa
tpeyronbauka 1 AH =6, CH =15, BH =8. Metomom KoopawHAT Haiaute A) COSZLB;

76. Ilpum kakux 3Ha4YeHUsX a U b cucrema ypaBHEHHI { A) numeer

b) BeicoTy, omymeHHyio Ha cropoHy BC; B) pamuyc OKpYKHOCTH, OIHMCAaHO OKOJO
tpeyrompHuKa ABC .

78.  Jlam mpsmoyrombHblii  mapamnenenunen ~ ABCDAB,C,D,, y xoroporo
AA =1 AB=2, AD=3. MeTtoaoM KOOpAUHAT HaliAUTE: A) KOCUHYC yIia MEKAY MPSIMBIMU
AC, u AB; b) xocunyc yrma mexnay miockoctsimu ABC u AC D ; B) cunyc yria
mexay npsmoit B, D n mmockocteio ACD,.

79. HMana npaBmibHast mupamuna SABCD , y xotopoit pedpo cHoBanusi ABpaBHO 2, a
BeicotTa SO paBHa 1. Merogom koopauHat HalTh: A) paccrosiaue ot Touku O 10 pedpa SD;
b) paccrosiaue ot BepmmHbl B 10 utockoctn CDS ; B) paccrosiHue MEXIy CKPEIUBAIOIIMMHUCS
pebpamu AB u SD.

80. B mpasunbHol mectuyronsHoi npusme ABCDEFAB,C D E F, Bce pebpa paBHsI 2.

MeTtonoM KOOpAMHAT HAWUTE TUIOMAAb CeUeHus, mpoxoasero yepe3 Bepmnasl A, C u D, .



Kpurepun oueHuBaHus1 pe3yJbTATOB 00y4YeHUs

Onenka Kpurepuu oneHrnBaHus o 3K3aMEHY

Bricokuii ypoBeHb OLICHKY «OTJIMYHOY» 3aCIIy’KUBAET CTYACHT, OCBOMBIIMI 3HAHHS, YMEHHS, KOMIICTCHIINN

«S» W TEOpeTHUYeCKWi Marepwan 0Oe3 mpoOeroB; BHINOTHUBINNI Bce  3aJaHU,

(oTM4IHO) NPeAyCMOTPEHHbIE Y4€OHBIM IUIAHOM Ha BBICOKOM KAdeCTBEHHOM  YPOBHE;
MPaKTHIECKUE HABBIKKM NPO(ECCHOHATBPHOTO TNPHMEHEHUS OCBOCHHBIX 3HAHHWH
c(OPMHUPOBAHEL.

CpenHuil ypoBeHb OLIEHKY «XOpOIIO» 3aCIyKUBAET CTYICHT, NPAKTUYECKH IIOJHOCTBIO OCBOMBIIMH

«4» 3HaHWUA, YMCHHUS, KOMIIETCHIMH W TEOPETHUECKHH Marepual, ydeOHbIC 3amaHus He

(xopom10) OIICHEHH MAaKCHMAJBHBIM YHCIOM OaijioB, B OCHOBHOM C(OPMHPOBAJT MPAKTHICCKHE

HaBBbIKH.
HOpOFOBLIﬁ YPOBCHb OLICHKY «YHOBJICTBOPUTCIIbHO» 3aCly’KMBACT CTYACHT, YaCTUYHO C npoGeHaMn
((3))(y)IOBJ'I€TBOpI/ITeJ'I OCBOUBIIHMI 3HaHUA, YMCHUSA, KOMIETCHUHUU U TeOpeTI/I‘{eCKI/Iﬁ Mmarepualji, MHOTUC

BHO) y4eOHbIC 3aJJaHus JINOO HE BBIMOJIHII, TMOO OHU OICHEHBI YHCIIOM OAJIOB OJHM3KUM K
MUHHMAJIBHOMY, HEKOTOPBIC TPAKTUYCCKHE HABBIKU HE C(HOPMHUPOBAHEL.

MuHHUMAaTBHBIH OIICHKY «HCYJOBJICTBOPUTECIILHO» 3aCIy)KUBaeT CTYACHT, HE OCBOUBIIMKA 3HAHU,

YPOBEHb YMEHUs, KOMIICTCHIIMA U TCOPETHUYCCKUI MaTepuall, yucOHbIC 3aJaHMs HE BBIIOIHHI,

«2»(HEYIOBIETBOPUT | MPAKTHUYCCKUE HABBIKH HE CHOPMHUPOBAHEI.

€JIBHO)

OneHouHBIE CpencTBA Ui HMHBAJIUIOB W JIUI C OTPAHUYCHHBIMH BO3MOYKHOCTSMU
3JI0POBBSI BEIOMPAIOTCS C YUETOM WX WHIUBHUIYaTbHBIX ICHXO()U3NIECKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIUAAM H JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI ITPEJOCTABIISIETCS JOMOTHUTEIILHOE BPEMs ISl [TOJITOTOBKU OTBETA HA SK3aMEHE;

— IpH TPOBEJICHUH TPOIEAYPHI OIICHUBAHUS PE3yIbTATOB OOYyUEHHsSI MHBAIMIOB H JIUIL C
OTpaHMYCHHBIMU BO3MOYKHOCTSIMH 370POBbS IIPEAYCMAaTPUBACTCS HCIIOJIb30BAHHE TEXHHYECKUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA OCOOCHHOCTSIMH;

— NIpH HEOOXOIUMOCTH ISl 00YUYaAIOIIMXCsl C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbSI
U WHBAIWIOB TPOIEIypa OICHUBAHUS PE3YJIbTaTOB OOYYEHHUS TIO JUCHUTUTMHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa oneHMBaHUsI pe3yIbTaTOB OOYYEHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXKHOCTSIMM 3JI0pPOBbsI 10 JTUCHMIUIMHE (MOJIYJIO) MpeaycMaTpUBaeT MpeAoCTaBlIeHHE
uHpopManuu B (opMax, aganTUPOBAHHBIX K OTPAHUYEHHUSM WX 370POBbS W BOCIPHUSATHS
UHpOpMaLUu:

JUist T ¢ HApyIIEHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JI71st TTT ¢ HApyIIEHUSIME OTIOPHO-IIBUTATEIBHOTO arapara:

— B I1e4aTHoM (opme,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

5. IlepeyeHb y4eOHOM JIUTEPATYPBbI, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil

5.1. YueOnas quteparypa
5.1.10cHoBHasi 1uTEpaTypa:
1.Aranacsa, C.JI. T'eomerpus 1: yueOHOe mocobue nmsi By30B [DIEKTPOHHBIN pecypc] : yueb.
nocobue / C.JI. AranacsH, B.I'. [TokpoBckuii. — DnektpoH. ngaH. — Mocksa : U3gaTenbcTBo
"JlabGoparopwus 3Hanmit", 2017. — 334 ¢. — Pexwum mocryna: https://e.lanbook.com/book/94095.



https://e.lanbook.com/book/94095

2.AnTOHOB, B.W. DnieMeHTapHas MaTeMaTuKa JJis MePBOKYPCHUKA [ DIIEKTPOHHBIN pecypc] :
yueb. nocobue / B.. Auronos, ®.1. Konenesnu. — Dnektpon. naH. — Cankr-IletepOypr :
Jlanb, 2013. — 112 c. — Pexum pocryma: https://e.lanbook.com/book/57015.1.2 5.1.2
5.1.2]/lonoJHUTE/ILHAS JIUTEPATYPA:

1.T'eometpusi. 7 knacc [DnekTpoHHbIN pecypce] : yued.-meton. mocodue / JI.C. AtanacsH [u ap.].
— DJeKTpoH. naH. — Mocksa : ®uzmariur, 2005. — 120 c. — Pexum gocryna:
https://e.lanbook.com/book/2718.

2.I'eometpus. 8 kiacc [DnexkTpoHHBIN pecypce] : yueb.-meto. nocodue / JI.C. AtanacsH [u ap.].
— DnekTpoH. 1aH. — Mocksa : ®uzmatiut, 2005. — 240 c. — Pexxum nocryna:
https://e.lanbook.com/book/2719.

I'eometpust. 9 kimacce [DnekTpoHHBIN pecypce] : yued.-meton. mocodue / JI.C. AtanacsH [u ap.].
— DOnekTpoH. n1aH. — Mocksa : ®uzmatiut, 2005. — 160 c. — Pexxum nocryna:
https://e.lanbook.com/book/2720

5.2. Ilepuoanyeckas JuTepaTypa

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJIe COBpeMeHHbIe NpodeccHoHAIbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMa].[I/IOHHbIe CIIpaBO4YHbIC CHCTEMbI

J1eKTPOHHO-0ubM0TeuHbIe cucTeMbl (IBC):

1. DBC «IOPAUT» https://urait.ru/

2. DBC « YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.hiblioclub.ru

3. OBC «BOOK .ruy» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHubie 0a3bl JTAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnansr uzgarenscrtea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnnorexka (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE APXUBbBI BEAYHIUX 3allaIHbIX HAYYHBIX XYPHAJIOB Ha Poccuiickoi
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHasg »3yeKTpoHHass OuOIMOTEKa (JOCTYN K DJIEKTPOHHOM OHOIMOTEKe
nuccepranuii Poceuiickoit rocynapcrsennoit ouodnuoreku (PI'B) https://rusneb.ru/
8. TIlpesunentckas oudimorexa um. b.H. Enpumna https://www.prlib.ru/
9. DnexrponHas koyekius Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlextopuym TB" http://www.lektorium.tv/
18. YuuBepcurerckas uHpopmarmonnas cucrema POCCUSA http://uisrussia.msu.ru

ok~ wbnhE

HNHpopmManMoHHBIE CIPABOYHbIEC CUCTEMBbI:
1. Koncynbrant [lntoc - cipaBoyHasi mpaBoBasi cUCTeMa (JIOCTYII MO JIOKAJIBHOM CEeTH ¢
KOMITBIOTEPOB OMOITHUOTEKH )
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http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/

Pecypcobl cBOOOIHOTIO H0CTYyNA:

1. AmMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAICKKUX JauccepTanmid hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MWUHHCTEPCTBO HayKH M BhICIIEro oopazoanusi Poccutickoii deneparum
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazosanue” http://www.edu.ru/;

6. Mudopmanmonnas cuctema "EquHoe okHO q0cTyma K 00pazoBaTeabHbIM pecypcam”
http://window.edu.ru/;

7. Enunas koiuekuus nupoBbiX 00pa3oBaTelibHBIX pecypcos http://school-
collection.edu.ru/ .

8. dexepanbHBIN HEHTP HH(OPMAIIIOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ruf);

9. IIpoext ['ocymapcTBeHHOro MHCTUTYTa pycckoro A3bpika uMeHu A.C. [Tymkuna
"O6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaMoHHbIN moptain "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJIKOBBIX cioBapei http://www.glossary.ru/;

12. CnoBapu u sHIMKIONeauu http://dic.academic.ru/;

13. OOpazoBarenbHbIii mopTan "Yueba" http://www.ucheba.com/;

14. 3akonompoekT "O6 obpasoBanuu B Poccuiickoit dexepannn”. Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIC JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe M HH(POPMALMOHHBIE PeCypPChI

KyoI'y:

1. Cpena moayiabHOTO AUHaAMHUeckoro oOyueHwus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4€OHO-METOAMYECKUX KOMILIEKCOB, ITyOJIMKaLUHi 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIIMOHHBIX PECYPCOB Kadenphl HH(HOPMALIMOHHBIX
oOpazoBarenbHBIX TeXHOMOTH http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHnToB KyoIl'Y _http://docspace.kubsu.ru/

5. DnekTpoHHbIE 00pa3oBaTeNbHBIE pecypchl Kadeapsl MH()OPMAIMOHHBIX CHCTEM U
TexHojoruii B oOpazoBanuu KyOI'Y u HayuHo-merogmueckoro >xypHana "[IKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. MeToguyeckne ykazaHusi JJ OOy4YAlOIIUXCH IO OCBOCHMI0 IMCUHMILUIMHBI
(Mmonmy.Jist)

CamocrosTenbHast paboTa CTy/IeHTa BKIIIOUaeT B ce0sl MOBTOPEHHE MaTepHasia IKOJIbHOM
MPOrpaMMBbI 110 TEOMETPUHU U MaTepuaia yueOHbIX MOCOOUH U3 CITUCKA JIUTEPATypPhl B IyHKTE 5;
MOJTOTOBKA K TaOOPATOPHBIM 3aHATHSAM, aKTHBHAs paboTa Ha JNEKIUAX, a TAKXKE MOATOTOBKA K
KOHTPOJIBHBIM paboTaM, pedepaTUBHOMY OTYETY U K dk3aMeHy. Takoit Bung CPC
KOHTPOJIUPYETCS B XOJ€ MPOBEPKH TIOMAIIHUX 3aJaHUH, IPU OTBETAX HA YCTHBIE BOIPOCHI 110
HpOfIJIeHHLIM TEMaM Ha JICKIUOHHBIX W IMMPAKTUYCCKHUX 3aHATUAX, 4 TAKKE B XOJAC IMPOBCPKU
BBITIOJTHEHHUS 33JJaHUH KOHTPOJIBHOUM paboThI, caun pedepaTUBHOTO OTYETa U B MPOIIECCE
JK3aMeHa.

Buabl camocTosiTeibHOM padoThI
O0s3aTeNbHBIMU TIPU U3YYEHUU JUCHUILTHHBI «30paHHbIe pa3aesibl TeOMETPUNY
SBIISIIOTCS CIIEIYIOIINE BUJIBI CAMOCTOSITEILHON paOOTHI:
- paboTa Ha JIEKIIMOHHBIX U TA0OPATOPHBIX 3aHATHSIX;
- BBINOJHCHHE JOMAITHHUX 3aJaHUM;
- TOJATOTOBKA K KOHTPOJBHOU padoTe;
- MOATOTOBKa pedepaTHBHO-TBOPUECKOTO OTUETA;
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http://273-фз.рф/voprosy_i_otvety
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- TOJArOTOBKAa K SK3aMEHY.

Bo Bpems nekuuM CTYOEHT [OJDKEH BHUMATEIBHO BOCHPUHUMATh H3JIaraeMblil
mpenojaBaTesieM HOBBIM MaTepuaji, KOHCHEKTUPOBaTh HEOOXOJMMbIE MOMEHTHI, 3aJaBaTh
MPENoAaBaTeN0 YTOYHSIOUIUE BOMPOCHl U OBITh TOTOBBIM K OTBETY Ha BCEBO3MOXKHBIE YCTHBIE
BOIPOCHI TNpenojiaBaTessi mo MpoiieHHoi Teme. Bo Bpems j1abopaTOpHOro 3aHATHS CTYIEHT
CaMOCTOSITENILHO BBIMOIHSIET MPAKTUYECKUE 3aJaHHs IO TeMe, IIPEI0KEHHbBIE MTpernoaBaTelieM,
OTBEUaeT Ha BOMPOCHI MIPEMOJIaBaTeNs, KaK C MECTa, TaK U Y IOCKHU.

BrimonHenue qoMariHero 3aJaHus MO JAUCLHUILIMHE HpEeroiaraet: a) pa3oop 3agaHuii
IPOILEAIIEr0 MPAKTUYECKOro 3aHsTus; O) pelleHHe NPeAJoKEHHbIX Ha JOM 3ajad IIo
IPONHJECHHON TEMeE, B) IIOBTOPEHUE TEOPETUUYECKUX CBEIEHUH M3 Kypca TIE€OMETpUH,
HEOOXOAUMBIX JUIsl MPOXOXKIEHUS MaTepuana CIeIyoLero npakTuieckoro 3anatus. B ciaydgae,
€CIM y CTYIEHTAa BO3HUKAIOT TPYAHOCTH IIPU BBIIOJHEHUU JOMAUIHETO 3aJaHus, TO B
Ha3HAYCHHOE 110 PaCIMCAHUIO BPEMs OH MOXKET IIPOKOHCYJIBTUPOBATHCS y IIPENogaBaTels
B xon1e cemecTpa nmpoBOAUTCS OJIHA KOHTPOJIbHAS paboTa, JUIMTEIbHOCThIO 90 MUHYT U
COCTOSIIAs U3 JIECATH MPAKTUUYECKUX 3alaHuil. TemaTtnka KOHTPOJIbHONU pabOThl COOTBETCTBYET
TEMAaTHUKE COJIEPKATENIbHBIX Pa3AeiIoB JUCHUIIIMHBL. Kaxioe 3a1anne OlieHuBaeTCs 10 4eThIpeX
OaJIbHOI 1IKaJIe OT HYJSl JI0 TPEX, BBICOKAs OLIEHKA CTABUTCS NPU MOJIYyYeHUH HEe MeHee 21
0aJT0B, HUYKHUHM TIOPOT YCIEITHOCTU cocTaBisieT 12 6amioB. JlJis MOATOTOBKH K KOHTPOJIBHOM
paboTe HEOOXOAMMO BBINOIHATH 3a/1aHUS B X0JI€ JIAOOPATOPHBIX 3aHATHH, a TAKXKE BBIIIOJIHATH
JIOMAIIHKE 3aJaHusl.

B koHI1e cemecTpa NpoOBOIUTCS OJJHA KOHTPOJbHAsA paboTa, JUIMTENbHOCThI0 90 MUHYT U
COCTOSIIAs U3 JIECATH MPAKTUYECKUX 3a7aHuil. TemMaTuka KOHTpOIbHOW pabOThl COOTBETCTBYET
TEMaTHKE COAEP>KATEIbHBIX pa3JesioB IUCHUIUIMHBL. Kaxioe 3ajanue olleHUBaeTcs 10 YEThIPEX
OasbHOI 1IKaje OT HyJs JI0 TPEX, BBICOKAs OLIEHKA CTaBUTCS MpPU MOJy4yeHUU He MeHee 21
0aJuU10B, HU)KHUHN MOPOT YCHEIHOCTH cocTaBisieT 12 OamnoB. [l HOArOTOBKM K KOHTPOJIBHOM
paboTe HEOOXOAMMO BBINIOJHATH 3aJjaHUS B XOJ€ JJaOOPaTOPHBIX 3aHATHI, a TaKKe BBINOIHSITDH
JIOMalllHue 3a7anus. Beime B myHkTe 4.1.1 nmpuBeneHa npuMepHast KOHTPOJIbHas paboTa, CUCOK
3a/laHuil B KOTOPOH BKJIIOYAET B c€0sl MPAKTHUUECKU BCE THUIBI 3a/laHUI PeaIbHOM KOHTPOJIBHOU
paboTsl (B cootBeTcTBHM ¢ POC AUCHUIINHEI).

B ocBoeHWW MUCIUTUITMHBI WHBATUAAMH U JIUIIAMH C OTPAaHWYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbs OOIBINIOE 3HAYCHHE WMEeT HHJIWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHATEITFHOE PA3bsICHEHHE YIeOHOT0 MaTepHara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BAaXKHBIM  (haKTOPOM,
CIOCOOCTBYIONUM HHIUBHYyaTU3aIMNA O0yYCHUS W YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTelieM W OO0yJaroIIUMCS WHBAIWIOM WM JIUIOM C OTpaHUYCHHBIMU
BO3MOYKHOCTSIMH 37I0POBBSI.

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne mo JMCcuunjiange (MoayJim)

HaumenoBanue cnienuaibHbIX OCHaIIeHHOCTD ClIeNUATbHBIX IlepeyeHnp NTUIEH3UOHHOTO
MOMEIIEHU MOMEIIEHUI IPOrpaMMHOT0 o0ecneyeHust
VYueOHble ayIUTOpUU st | MeGens: yueOnast MmeOenb Jlexnronnas ayUTOpU,
MPOBEICHUS 3aHATHH JTEKIHOHHOTO | TeXHWYeckne cpencTBa OOydeHus: | OCHAIIeHHas Mpe3eHTAlMOHHON
THIA 9KpaH, MPOEKTOpP, KOMIBIOTEP TEXHUKOH  (TpOeKTop,  SKpaH,
KOMIBIOTEP/HOYTOYK) u

COOTBETCTBYIOIIUM IIPOTPaMMHBIM
obecrieuennem (I10) 308 H, 505H,
S507H;.

NAG: ayIuTOpUHN st | MeGenb: yueOHas mebennb CreniuanbpHOE MTOMeEIIEHHE,
MIPOBEICHUS 3aHATHI | TexHn4eckue cpeicTBa OOYYEHUS: | OCHAIICHHOE JOCKOW, MapKepaMu U




CEMUHApPCKOr0 TUIlA, I'PYNIOBLIX U menom 312H,314H, 307H, 310H

WHIUBUAYAIBGHBIX  KOHCYIbTAIUH,

TEKYIIEro KOHTPOJIS u

POMEXYTOYHOH aTTecTaluu

VYueOHbIe ayIUTOpUU it | Mebenb: yueOHas meOeIb Kabuner pams caMOCTOSTEIBHOMN

KypCOBOT'O MPOEeKTUpOBaHUst | TexHW4YecKue cpeacTBa O0y4YeHHs: | paboTshl, OCHAICHHBIH

(BBINOJIHEHNUS KYPCOBBIX padoT) 9KpaH, IPOEKTOP, KOMIBIOTEP KOMITBIOTEPHOM TEXHUKOH c
BO3MOKHOCTBIO  ITOIKIIFOUEHUS K
cetu «MHTepHeT», mnporpammon
SKPaHHOTO YBEINICHUS u
00eCIIeue HHBIN JOCTYIIOM B
ANEKTPOHHYI0  MH(OPMAIOHHO-
00pa3oBaTeNBHYIO cpeny
yauBepcuteTa. (309H, 320H)

Jdns  camocTosATeNbHOM  paboThl  OOy4aromMXCst — MPEAYCMOTPEHBI  MOMEUICHUS,
YKOMIUIEKTOBAaHHbIE  CIELUAIU3UPOBAHHOM  MeOeNblo, OCHAIIEHHbIE KOMIBIOTEpHOU
TEXHHUKOM C BO3MOKHOCTBIO IIOAKJIFOYCHHUA K CCTH ((I/IHTepHCT» U obecrieueHueM A0CTYyIIa B

3NIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

HanmeHnoBanue noMenieHU 11
CaMOCTOSATEIEHON PabOTHI
oOygaromuxcs

OcCHaILIEHHOCTb TTOMEIEHUN I
CaMOCTOSTEITFHON pabOTHI
o0yJaromuxcs

IIequeHL.HﬂﬂeHSHOHHOFO
nporpaMMHOTO obecrneueHus

ITomemienue uist cCaMOCTOSITEILHON
paboThI 00yJaromIuXcsl (YUTAITHHBII
3an Hayunoit 6ubnmorekn)

Mebenb: yaeOHas MeOeib
KoMmmnekr  cnenuanuzupoBaHHON
MeOemH: KOMIIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMIBIOTEpHAS
TEXHHKAa C TMOAKIIYCHHEM K
nHpopMannoHHO-
KOMMYHHKAIIMOHHOM
«IHTepHeT» M OCTYIIOM B
DNIEKTPOHHYIO  MH(GOPMAIOHHO-
00pazoBaTeNbHYIO cpeny
o0pa3oBaTeNpHOH  OpraHH3aldH,
Be0-KaMephl, KOMMYHHKAIIHOHHOE
obopynoBaHue, oOecreynBaroee
JIOCTYTI K  CeTH  HWHTEpHET
(mpoBomHOE COCITMHECHUE u
OecCrpoBOJIHOE  COEIMHEHUE  TIO
texaonoruu Wi-Fi)

CCTH

[Tomemenre a1 caMOCTOSTEIHLHOM
pabotsl obyuatomuxcs (ayn.314H)

Meo0enb: yueOHas mebeb
KommiexkT  crnenuanu3npoBaHHOM
MeOeH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEepHAS
TEXHHMKa C MOAKIIOYEHHEM K
nHpopManoHHO-
KOMMYHUKAIIHOHHOM
«lHTEpHETY» W JIOCTYyIIOM B
JJIEKTPOHHYI0  MH(OpMannOHHO-
00pa3oBaTeIbHYIO cpeny
o0pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMephl, KOMMYHHKAIIHOHHOE
obopynoBaHue, oOecTeunBaroIee
J0CTyl K CEeTHU HUHTCPHET
(poBoIHOE coeIMHEHUE u
OecrpoBOJIHOE  COEIMHEHUE  TIO
texaonoruu Wi-Fi)

CECTH




