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1 Henu u 3a1a4n M3yYeHUs1 TUCHUILJIMHBI (MOLYJIs1)

1.1 Leab ocBOEHUS TUCIHUTIIAHBI

OBnazieHue CTyIEHTaMH TPETHETO Kypca COIepKATEIbHBIM MaTEPUAJIOM U aliTOPUTMAMHU
peIlIeHus 3a1a4 U3 OMPEIEICHHBIX Pa3AesioB JIEMEHTAPHON T€OMETPHUH C LIEIbI0 TPUOOPETEHUS
3HAaHUHW ¥ HABBIKOB, JOCTATOYHBIX JJIS MPEMOAaBaHUS TECOMETPUN B CPETHEH IIIKOJIE.

1.2 3agaun TUCHUTINHBI

3aKpelIeHUe OCHOBHBIX TEOPETHMUYECKUX CBEACHUHW W3 DJJIEMEHTAPHOW IIAHUMETPUU U
CTEPEOMETPUH, OCBOCHHUE OIPEACIICHHBIX aJIrOPUTMOB PEIICHUS T'E€OMETPUYECKUX 3ajady,
npuoOpeTeHne NPEeACTaBICHUS O B3aUMOCBSA3M KypCOB ILIKOJIBHOW T€OMETPUU U BY30BCKOU
AQHAJIMTUYECKON r€OMETPUH.

1.3 MecTo qucuMnIMHbI (MOIYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Kypc «U30panHble pa3nenbl reéOMETpUU» OTHOCHUTCS K BapHATHBHOM YacTU IEPBOTO
Oyioka ydeOHOro IUIaHa, SBISIOMIErocs CTPYKTypHbIM 31emMeHToM OOIT BO. [Qucnuminza
«30panHbie pa3fenbl T€OMETPUM» BOCCTAaHABIMBACT M 3aKPEIUIAET HABBIKM pEIIeHUs 3a7ad
AIIEMEHTAPHON TeoMeTpuu. 3HaHUs, IOJyYeHHBIE B 3TOM Kypce, MOTYT OBITh HE TOJIBKO
UCIIONIb30BAaHbl TMPAKTUYECKH BO BCEX MaTeMAaTHMYECKUX JUCHUIUIMHAX, H3Y4YaeMbIX I10
yKa3aHHOMY HampaiieHuto noarotoBku 01.03.01, Ho u npumeHeHB! B IpoLEcCce MPENoaBaHus
reoMeTpuu B Imikoje. [ u3yueHus AMCUMIUIMHBI CIyLIaTeNu AOKHBI BIAJeTh 3HAHUSMU B
paMKax IIKOJIBHOIO Kypca MaTEMaTUKU U BY30BCKOI'O Kypca aHaJIUTHUECKON Nr€OMETPUH.

B cootBercTBUM ¢ paboynM y4eOHBIM TUIAHOM JUCHMILIMHA U3y4daeTcsl Ha 3 Kypce OYHOM
dbopMbI 00ydeHwHsI. Bu mpoMeXyTOUHOM aTTecTanuu: 3K3aMeH.

1.4 TlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHsl MO JUCHMUIJIMHE (MOIYJII0),
COOTHECEHHBIX € MJIAHUPYEMbIMHU Pe3yJIbTaTAMH OCBOECHHS 00pa30BaTeJIbHON MPOrPaMMbl

N3ydenune naHHOW y4eOHOW JMCIUIUIMHBI HANpaBlIeHO HAa (OPMHpPOBAHUE Y
00yYaIOIUXCsl CIENYIOMNUX KOMITETEHIIUMN:

Kon n HamMeHOBaHME HHANKATOpA™® HOCTHKCHUS PesynbraTe! 00y4eHus 10 TUCIUILTHHE
KOMITIETEHIINH

IK-2 CriocoOeH akTMBHO Y4acTBOBAaTh B HCCIIEIOBAaHMM HOBBIX MaTE€MaTHYECKHX MOJENeil B €CTECTBEHHBIX
HayKax

HIIK-2.1. [leMOHCTpUpYET HAaBBIKM NPUMEHEHHUS | 3Ha€T  OCHOBHBIE  TOHSTHS,  YTBEPXKACHUS,  3aJaqd
COBPEMEHHOI0 MATEMAaTHYECKOrO amlmnapara JUIl | cOBPeMEHHOM MaTeMaTHKH

HCCIIeIOBAHHUS MaTeMaTHYECKUX MoJIerei

pEabHBIX MPOLIECCOB YMeeT NpUMEHSITh MAaTeMAaTHYECKHE 3aKOHBI M MPHHIIHITBI
JUISL UCCIICJIOBAHUSl MAaTEeMAaTHYECKUX MOJENICH peanbHbIX
TPOIIECCOB.

BnaaeeT METOAaMU u npueMamMu HUCCIICA0BaHUA
MAaTEMATHYCCKHUX MOHGJ’IGI\/’I PCAIbHBIX ITPOLECCOB

HUIIK-2.2 JleMOHCTpHpYET yMeHHE cOOUpaTh U | 3HAET TEOPETUYECKYI0 OCHOBY CTATHCTHYECKUX MPHEMOB

00pabaTbIBaTh CTaTUCTUYECKHE, | 06pabOTKH PE3yIbTATOB 9KCTIEPUMEHTAIILHBIX
OKCIICPUMECHTAJIBHBIC, TCOPCTUYCCKUC JIaHHBIC I/ICC.TIeZ[OBaHI/Iﬁ
pu TpOBENCHNH ucCeloBaHuH HOM | Ymeer cobupath UM 00pabaThlBaTh — CTATHCTHYECKHE,

PYKOBOACTBOM G0Jiee OMBITHOrO paboTHHKA OKCIIEDMMEHTANBHEIE,  TEOPETHYECKHE  JAHHBIE  IIPH

MPOBEJICHUU HCCICAOBAHMI O/ PYKOBOACTBOM Ooliee
OTIBITHOTO PabOTHHKA

Bmaneer METOIaMHA CTATUCTUYECKOMN 00paboTku
Pe3yJIbTaTOB MCCIICIOBAHUS.

ITK-5¢mocoO0HOCTh K OpraHu3alii yIeOHO! IeSITeIbHOCTH B KOHKPETHON MPEIMETHOH o0jacTh (MaTeMaTHKa,
uHpopmaTrka) B CpeiHeil 1Koie, CpeIHUX NPO(eCcCHOHANBHBIX YUeOHBIX 3aBE/ICHUAX Ha OCHOBE MOIYYEHHOTO
(dhyHIamMeHTanpHOro0 00pa3oBaHus

HUIIK-5.135aeT 0COOEHHOCTH  TPETOJaBaHMs | 3HAET TEXHUKU U MPHUEMbI BOBJICUYCHHUS B JEATEILHOCTD U
MATEMAaTHYCCKUX TUCHUIUIMH ¥ UHPOPMATUKUA B OIICp KaHUS HHTEpeca K Hel

CpelHeli LIKOJNE M CPEIHHX NMPO(ECCHOHANBHBIX | Yyeer YIOPaBIsATH Y4eOHBIMH TIpYyIIaMH C  LEJIbI0
00pa3soBaTeIbHEIX  YUPEK/CHHIX HA  OCHOBE | popjieucHuUs oOyJaromuxcss B TIporiecc OOydeHHs |
TOJTy4CHHOTO (DYH/IAMEHTAIILHOTO 00OPa30BAHHS BOCIWTAHUS, MOTHUBUPYS WX y4eOHO-TIO3HABATEIBHYIO




KOJI U HAMMCHOBAHUC I/IHJII/lKaTOpa* JOCTUKCHHUA PeSyJ’ILTaTbI O6y'—I€HI/Iﬂ 10 JUCLHMIIJIMHEC
KOMIICTCHIIH

LEATEILHOCTD
Bnageer mnpuemMamu OpraHu3anuu y4eOHOU AESATEIbHOCTH
o0yJaromuxcs.

HIIK-5.2 Opranusyer o0pa3oBaTeNbHYIO cpeay B | 3HaeT IMPaBOBBIE HOPMEI MPOHECCHOHANBFHON AESTEIbHOCTH
COOTBETCTBUHU c MIPaBOBBIMU HOpMaMmHu | B cdepe obpa3oBaHus

podeCCHOHANBHOM ESITENBHOCTH YMeeT cTpouTh 00pa30BaTeIbHbIC OTHOIIEHHUS

Bnageer npumeMamMum = MOCTPOEHHsSI  0Opa3oBaTENbHBIX
OTHOIICHHUH B COOTBETCTBHH C MPOHECCHOHATFHON 3THKOM.

PesynpraTel 00yueHHUs] MO TUCHMIUIMHE JOCTUTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BUJIOB KOHTAaKTHOM U CaMOCTOATENbHOM paboThl 0Oydarolmuxcsi B COOTBETCTBUH C
YTBEP>KJICHHBIM YU€OHBIM IIJIAHOM.

WHnukaTopel  TOCTHXKEHHS  KOMIIETEHIIMM  cuuTaloTcs  C(HOPMUPOBAHHBIMU  IIPU
JOCTH)KEHUH COOTBETCTBYIOIIHUX UM PE3yJIbTaTOB O0YUCHHS.

2. CTpyKTypa H cojiep:KaHue JMCIHUIIIHHbI

2.1 PacnipenesieHne TPyA0E€MKOCTH AUCHMIIMHBI IO BHAaM padoT

OO6mmas TpyI0€MKOCTh NUCHUIUIMHBI COcTaBisieT 4 3adeTHbIX enuHull ( 144 daca), ux
pacrpeziesieHne 1Mo BujaaM paboT MPeICTaBICHO B TaOJIHIIC

Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (uacer)
6

KoHTakTHas padoTa, B TOM YHcie: 56,3 56,3
AyauTopHBbIe 3aHATHS (BCEro) 50 50
3aHaTUs JEKIIMOHHOTO TUIIA 18 18
JlaGopatopHble 3aHATHUS 32 32
WMnas koHTakTHas padora:
Kontpons camocrostensHoi padoTs! (KCP) 6 6
ITpomexyrounas arrecrarms (MKP) 0,3 0,3
CamocTrosiTe/IbHAsi pad0oTa, B TOM YHCJIe: 52 52
Kypcosas pabora - -
[TpopaboTka yueOHOTro (TEOpEeTHYECKOro) MaTepHaa 15 15
BorImotHeHrE TOMAITHUX 33aHui (ITOITOTOBKA COOOIIECHHUH, 27 27
TIpe3eHTaINiH)
IToaroToBKa K TEKyIEMY KOHTPOJIIO 10 10
KonTpon: 35,7 35,7
Oo0miast Tpy10eMKOCTh yac. 144 144

B TOM YHUCJI€ KOHTAKTHasA 563 563

pabora

3a4. ef 4 4

2.2 Conep:xaHue IMCUMILIUHBI
Pacripenienenuie BuIOB yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3fiesiaM JUCIHILTAHBL.
Pazensl (TeMbI) QUCHUIUIMHEL, H3y4daeMble B 6 cemectpe ( ouHas hopma 00ydeHHs)

KomngectBo yacos
Breaynut
No HaunmenoBanmne pasuenos (Tem) AyAuTopHaz OpHas
Bcero pabora
pabota
JI 113 JIP CPC
1 [TocTpoeHne mporpaMMBbI MIKOIBHOTO Kypca 10 2 i 4 4
reoOMETPHUH




5 OCHOBHBIE pa3fiesibl INTAHUMETPUH 34 6 i 12 16
3. HexoTtopeie pa3menbl cTepeoMeTpun 29 4 i 6 12
" MeTtoa KOOpAWHAT PELICHHUS T€OMETPHUYCCKHUX 3a1a4 29 4 i 6 12
5 JloToTHUTEIBHEIC pa3aesbl IKOJIBHOTO Kypca 14 5 4 8

reoMeTpuu

HUTOIO no pazdenam oucyuniuivl 18 32 52

KonTtpons camocrosarensroit pabotsl (KCP) 6

ITpomexyrounas arrecraius (MKP) 0,3

[ToJroToBKa K TEKYIIEMY KOHTPOIIIO 10

O06mas TPyI0eMKOCTB 110 TUCIAIIINHE 144

[Ipumeuanue: JI — nexmuu, [13 — mpaktudeckue 3anstus / cemuHapol, JIP — maGoparopHbie
3ansitus, CPC — camocrositenbHas paboTa cTyieHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUTLINHBI
2.3.1 3aHATHSA JEKIIHOHHOI0 THIIA

No HanmenoBanue paznena Conepanue pasziena (Tembi) dopMa TeKyLIEro
(Temsr) KOHTPOJIS

1. |I[loctpoenue nmporpammbl |{O030p MIKOJIBHBIX Y4eOHUKOB 1O reoMeTpuu (7 — 11 kiaccer) K
HIKOJILHOTO Kypca Pa3zensl MIKOJIBHOrO Kypca IaHuMeTpuu (7 — 9 KIacchl) U P
reoMeTpHH crepeometpun (10 — 11 xmaccer).

[ToaroroBUTENBbHBIN (JJOMOIHUTENBHBIN) KypC HATJISAJHOM
reoMeTpuH (5 — 6 KIIacChl).

2. |OcHOBHbIE pa3/ieIbl [IpsIMOYTOTBHEIN TPEYTOMBHIUK, KOHPHUTY AN K
IUTAHUMETPUHI MPSIMOYTOJBHBIX TPEYTOJIbHUKOB. P

TeopeMbl CHHYCOB M KOCHHYCOB.

[Inowmwaas TpeyroapHuKa.

BrIcOTHI, MEIMaHbI U OUCCEKTPUCH! TPEYTOIBHUKA.
OKpyKHOCTb U €€ KOMIIOHEHThl. OnMcaHHas U BIMCAaHHAs
OKPY>KHOCTH TPEyTOJIbHHUKA.

[Tono6ue TpeyroapbHUKOB.

MHOTroyroJpHUKH, NX 001IKe cBOlicTBa. Bricanusie u
OTIMCAaHHBIC YETHIPEXYTOIHHUKH.

[Tapannenorpamm u Tpaneuusi, X CBOMCTBA.

3. |Hekotopsie pa3zaebt [IpsiMble 1 TIIOCKOCTH B IPOCTPAHCTBE, TEOPEMBI O K

CTepeoMeTpUn MapajuIeIbHOCTU U NEPHIEHANKYISIPHOCTH. P
MHOTOrpaHHUKY M TeJa BPAIleHHs, UX BUIBI U CBOWCTBA.
OcHoBHBIE HOPMYITHI cTepeoMeTpur. HaxokaeHne IivH,
Iomaei 1 00beMOB.

4. |Meron KoopaUHAT [IpsimoyromnbpHas AekapToBa CUCTEMa KOOPAUHAT B IIOCKOCTH K
peLeHust U B mpocTpancTBe. Hauana u npocreiiimue 3axauu P
TEOMETPUYECKHX 3aJad  |aHAJIUTHYECKOI reOMETpuUH.

I'eomeTprueckue BEKTOPEI, TMHEIHbBIE ONepaluu HaJ
BEKTOpPaMH B KoOpAuHATHOH (opme. CKansipHOE, BEKTOPHOE U
CMEIIaHHOE NTPOM3BEICHNS BEKTOPOB.

AJTOpUTM pelIeHus 3a7a4y Ha HaX0XKAECHUE YIII0B U
PaccTOsIHUI C HCHOIB30BAHUEM METOJA KOOPAMHAT

5. |[JomomHUTEIRHEIE Kpusblie BTOpOro nopsuka. K
paszensl MKOJILHOTO DneMeHTHI TeOpuH rpados. P
Kypca JlononHUTENbHBIE TEMBI B ICHCTBYIOLIUX YUeOHUKAX I10
reOMETPHU TEOMETPUH.




2.3.2 3aHATHA CEMHHAPCKOI0 THNA (MPAKTHYeCKHe / CeMHUHAPCKHE 3aHATHS/
JlabopaTopHbie padoThl)

Ne HaumenoBanue paznena TemaTnka sansTHil/pabop dopMma TeKyLIEro
(Temsr) KOHTPOJIS

1. |[Toctpoenue nporpammbl (OG30p MIKOIBHBIX yueOHHKOB 110 reomeTpun (7 — 11 kimaccer) KonTtponsHas
IIKOJIBEHOTO Kypca Paznens! mkonpHOTO Kypea mianuMerpun (7 — 9 xiaccsl) u pabora
reoMeTpuH crepeomeTpuu (10 — 11 kmaccer).

[ToaroroBUTENBHBIN (JJOMOIHUTEIBHBIN) KypC HATJISAJHOMI
reoMeTpui (5 — 6 KIIacchl).

2. |OcHoBHBIE pa3aeisl [IpsAMoyTronBHBIN TPEYroIbHUK, KOHPUTYpATUN KontponpHas
IUITAHUMETPHUU HPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. pabora

Teopembl CHHYCOB M KOCHHYCOB.

IInowmwans TpeyroabHUKa.

BbICOTBI, MeTHaHBI U OUCCEKTPUCH TPEYTOIBHUKA.
OKpy>KHOCTb ¥ €€ KOMITIOHEHTHI. OTiMcanHast ¥ BITCaHHAsS
OKPY>XHOCTH TPEYTOJIbHHKA.

[TonoOue TpeyronbHUKOB.

MHOTOYTONIBHUKH, UX 00IIe CBOMCTBA. Bricanubie u
OIIMCAHHBIE YEeTHIPEXYTOIBHIKH.

[Tapannenorpamm u Tpanenusi, X CBOKWCTBA.

3. |HexoTopsie pa3zaensl [IpsiMbIe U TUIOCKOCTH B IPOCTPAHCTBE, TEOPEMBI O KontponrHas

CTepeoMeTpUHu MapaJUIETBHOCTH U NEPIEHIUKYISIPHOCTH. paboTta
MHOTOrpaHHUKH M TeJa BPAIleH!s, UX BUABI U CBOMCTBA.
OcHoBHBIE (OPMYITHI cTepeoMeTpur. HaxoxkaeHue IvH,
Iomaei 1 00bEMOB.

4. |Meron KoOopIuHAT [IpsimoyronpHas gekapToBa cucTeMa KOOPAWHAT B INIOCKOCTH KonTponsnas
peLieHust U B nIpocTpancTBe. Hauana u npocreiinue 3anayu paboTa
TE€OMETPUYECKHX 3aad  |aHATUTUYECKON TeOMETPHUH.

I'eomeTpuueckue BEKTOPHI, IMHEHHBIE ONepanuy Hal
BEKTOpPaMH B KOOpAMHATHOU (opme. CKansipHOE, BEKTOPHOE U
CMEIIaHHOE MTPOU3BEICHNUS BEKTOPOB.

AJ'[FOpI/ITM peIcHuA 3a/1a4 Ha HAXO0XJACHUEC YTITIOB U
PacCTOSIHUM C HCHOIB30BAHUEM METO1a KOOPAMHAT

5. |[JomomHUTETHHEIE Kpussle BTOpOro nopsuaka. Kontponpnas
pa3aesnsl MKOIBHOTO DeMeHThI TeoprH TPadoB. pabota
Kypca JlononHuTenbHbIE TEMBI B ACHCTBYIONIMX YUeOHUKAX T10
TEOMETPUH TEOMETPHH.

3ammra nmadopatopHoii padotsl (JIP), Beimomnenue kypcooro npoekrta (KII), kypcosoit
paboter (KP), pacuerHo-rpadpuueckoro 3amanmsi (PI'3), manucanme pedepara (P), acce (D),
koutokBuyM (K), rectupoBanue (T) u T.71.

2.3.3 llpuMepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB)
KypcoBsie paboTsI HE MPeyCMOTPEHBI

2.3.4 llpuMepHasi TeMATHKa ceMeCTPOBBIX padoT (pedepaTon)
Teopembl MeHnenast u UeBbl.

[TocTpoenust UPKyJIEM U TUHEUKOH.

[TapaGosa u ee cBoicTBa.

DIUIUIIC U €T0 CBOMCTBA.

I'unep6ona u ee cBoiicTaa.

I'padb! 1 UX IPUMEHEHHE K PELICHUIO 3a]1ay.

DiinepoBsl rpadbl.

ITpobnema yeTbipex Kpacox.

JBkeHus puryp, mapKeThl.

10 [TonoGue ¢uryp, «30510TOE CEUEHUEN.
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11. ITnomaan mogoOHBIX GUTYD, U30TIEpUMETPHUECKAs 3a/1a4a.

12. PaBHOCOCTaBIIEHHOCTH | 337[a4Ml Ha pa3pe3aHue.

13. Ananutryeckoe 3aanne GUryp Ha IIOCKOCTH.

14.3agaun OITUMU3ALINH.

15. U300pakeHre mpoCTPaHCTBEHHBIX (PUTYP B IEHTPATBHON MPOESKITUH.
16. Teopema Ditniepa 0 BBITYKJIBIX MHOTOTPaHHHUKAX.

17. IlpaBuiibHBIE U TOTYNPAaBUIBHBIE MHOTOTPAHHHKH.

18. 3Be31uaTbie MHOTOTPAaHHUKHU U KPUCTAJLIBL.

19. OpuenTanus moBepxHOCTH, THCT MEOHMyca.

20. MHOTOrpaHHMKH B 33Jja4aX ONTUMHU3AIUH.

21.TlonsipHbIE KOOpAWHATHI HAa TIUIOCKOCTH M CQepuveckue KOOpAMHATHI B

IIPOCTPAHCTBE.

22.300paxkeHNe TEOMETPUYECKHMX OOBEKTOB C  HCIOJB30BAHMEM  W3BECTHBIX
KOMIIBIOTEPHBIX IIPOrpamMM.

2.4 IlepeyeHb y4eOHO-METOAMYECKOr0 00ecedeHus AJIsl CAMOCTOSITEIbHONH PadoThl
o0y4yamuxcs Mo AUCHUILIAHE (MOLYJII0)

Ne

Bun
CaMOCTOATEJIbLHOM
padoThbI

IlepeyeHb yueOHO-MeTOAUYECKOT0 O0eceyeHust
AUCHMILINHBI 110 BHINOJHEHUIO CAMOCTOSITE/IbHOI padoThI

2

3

IloaroroBka x

TEKyIEMY
KOHTPOJIIO

1. Meroauueckue ykazaHus Ji1 HOJATOTOBKU K 3aHITHUAM
JEKIMOHHOTO M CEMHHApCKOr0 THUNA. YTBEP)KIEHBl Ha
3acenannu CoBera (pakyabTeTa MAaTEMAaTUKHU U KOMITBIOTEPHBIX
Hayk @I'BOY BO «Ky6I'V». Ilpotokon Ne 5 or 05 mas
2022 .

2. Meroauueckue yKa3aHus o BBITIOJTHEHUIO
CaMOCTOSITENIbHON paboThl OOywarouuxcs. YTBEpKIACHbI Ha
3aceqanun CoBera (hakysbTeTa MaTEeMAaTUKUA U KOMITbIOTEPHBIX
Hayk ®I'BOY BO «Ky6I'V». Ilporokon Ne 5 ot 05 mas
2022 r.

3. Meronnueckue yKa3aHUs 1o MCIIOJIb30BaHUIO
MHTEPAKTHBHBIX METOJOB OOydeHHs. YTBEpXkJEHbl Ha
3acenannu CoBera (pakysabTeTa MATEMAaTUKU U KOMITBIOTEPHBIX
Hayk ®I'BOY BO «KyOI'Y». IIpotokon Ne 51 or 05 mas
2022 .

4. Meronuyeckue yka3zaHHs IO MOJATOTOBKE 3cce, pedeparTos,
KypcoBbIX paboT. VYTBepxkaeHsl Ha 3acenanuu Cosera
(dakynpTeTa MaTeMaTUKU U KomIbloTepHbIX Hayk PI'BOY BO
«Kyo6I'Y». IIpotoxon Ne 5t ot 05 mas 2022 r.

Brimonnenue
1a00paTOPHBIX
paboT 1 pacyeTHO-
rpadu4ecKux
3aJaHuN

1. Meroauueckue yka3zaHusi IO BBINOJIHEHHUIO JIAOOPATOPHBIX
pabot. VYTBepxkaeHel Ha 3acenanun CoBera (QakyibTera
MaTeMaTHKu U KomnbloTepHbIX Hayk ®I'BOY BO «KyOI'Y».
ITporoxoa Ne 5 ot 05 mast 2022 r.

2. Meronuyeckne YKa3aHHWsS IO BBIIOJIHEHHIO pacyueTHO-
rpapuyueckux 3aJaHui. YTBep)kIeHbl Ha 3acepanuu Cosera
(dakynbTeTa MaTeMaTUKU M KoMIbloTepHbIX Hayk @PI'BOY BO
«Ky6I'V». IIporokon Ne 5 ot 05 mas 2022 r.




Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsl CaMOCTOSITEIbHON pPabOoThl 0OydaroUIMXCs M3
YHUCJIa MHBAIUIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) nmpenocTasnsiorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 3/J0POBbS U BOCHPUATHS MH(YOPMAIIH:

JUis i ¢ HapyLIEHUSIMU 3pEHUS:

— B I1€4aTHON (hopMe yBeIUUYEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOT'O JTOKYMEHTA,

— B (popme ayauodaiina,

— B nieyaTHoOM popme Ha si3bike bpaiins.

JUist U1 ¢ HapyIIEHUSIMH CyXa:

— B IIeYaTHOU opme,

— B (popMe AIIEKTPOHHOI'0 IOKYMEHTA.

Jlig nu1 ¢ HapyLeHUsIMH OIIOPHO-JBUTaTEIbLHOTO alapara:

— B I1e4aTHOM (opme,

— B (hopMe IIEKTPOHHOT'O JTOKYMEHTA,

— B opme ayaunocaiina.

JlaHHBIN TIepedeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00y4Jaromuxcs.

3. OOpa3oBaTe/ibHbIe TEXHOJIOTHMH, NMPUMeHsieMble NMPH OCBOECHUM JAUCIHUNIHMHBI
(Mmonxyuis)

[Ipu u3ydeHnn JAaHHOTO Kypca HUCIOJIB3YIOTCS TPATUIIMOHHBIC JICKIIUU U J1a00paTOpHBIC
3aHATHSL.

Lenp 1abopaTopHBIX 3aHATUNA — HAYYUTh CTYJICHTA MPUMEHSTH MMOJTYUYEHHBIC Ha JICKIUAX
TEOPETHUECKUE 3HAHMUS K PEIICHUI0 M MCCIEIOBAHUIO KOHKPETHBIX MAaTeMAaTHYEeCKUX U
METOJIMYCCKUX 3a/1ad. B cemecTpe MpoBOASTCS KOHTPOIBHBIC PAOOTHI ISl TIPOBEPKU YCBOCHUS
MaTepuasa CTyAeHTaMU.

CamocTodaTenbHasi paboTa CTYJEHTOB SBJSETCS HEOThEMJIEMOM YacThi0 Ipoliecca
noarotoBku. [log camocTosTenbHONM pabOTON TOHMUMAETCs 4YacTh Y4eOHOW TIIaHUPYEeMOM
paboThI, KOTOpAst BBHITTOTHAETCS 10 3aJJaHUI0 W MIPYU METOANIECKOM PYKOBOJICTBE MPEIOaBaTENs,
HO 0€3 ero HermocpeACTBEHHOT O YYacTHs.

CamocrosiTenpHass pa0oTa HampaBlieHa Ha yCBOGHHE CHCTEMBl HAYYHBIX |
npodecCHOHANBHBIX 3HAHWM, (OPMUPOBAHUS YMEHUI U HaBBIKOB, MPHOOpETEHHE OIbITa
CaMOCTOSITEIbHOW TBOpueckoir jaestenbHOocTH. CPC  momoraer ¢GopMHpOBaTh KYJIbTYpPY
MBIIUIEHUS CTYJEHTOB, PaCIIUPATh O3HABATEIBHYIO J€ATEIbHOCTb.

Bunel camocTosTenbHON paboThI O Kypey:

a) no yenam: TIOATOTOBKA K JIEKLIMSIM, K MPAKTHUYECKUM 3aHATUSAM, K KOHTPOJIBHOM
paboTe, K SK3aMeHY, BBHIMOJTHEHHE TUIIOBOTO pacueTa, MOATOTOBKA MPOEKTHOTO CEMECTPOBOTO
3a/1aHUs B BUJIE TTPE3CHTALIUM.

0) no xapaxmepy padomoel: WN3y4YCHHE JHUTEPATYpPbl, KOHCIIEKTAa JIEKIUH; TOUCK
JUTEepaTypbl B OUOIMOTEKE; KOHCIIEKTHPOBAHHE PEKOMEHAYEMOW Ui CaMOCTOSTEIHHOTO
M3YUYEHUsl HAyYHOU JTUTEPATYPHI; pELICHUE 3a/]1a4, TIOJrOTOBKA MPOEKTA.

KoMmneTeHTHOCTHBIN MOAXOA B paMKax MpenojaBaHusl IUCUUILIMHBI peau3yercs B
WCIIOJIb30BAHUNM WHTEPAKTHBHBIX TEXHOJIOTMH M AaKTHUBHBIX METOJOB (IMIPOEKTHBIX METOJIHK,
MO3TOBOTO IITypMa, pa300pa KOHKPETHBIX CUTYyAIlHii) B COUETAaHUH C BHEAyIUTOPHOI pabOTOM.

AKTHBHBIE M UIHTEPAKTUBHBIE (DOPMBI, TaOOpAaTOpHBIE 3aHATHS, KOHTPOJIbHAs paboTa,
pedepaTuBHBII OTYET U 3K3aMeH. B TeueHue cemecTpa CTyACHTHI pelIatoT 3a/1a4H, YKa3aHHbIE
npenoaaBaTeneM, K KaxaoMy J1aboparopHomy 3aHsaTuio. [IpoBoauTcs KoHTpolbHas paboTa
(IPOIOKUTENBHOCTBIO B 2 akaJl. yac) mo TeMam pasaenoB 1-4. Kaxaslii U3 cTy/IeHTOB TOTOBUT
pedepaTuBHO-TBOPUECKHI OTYET (BO3MOKHO B BHJI€ IPE3CHTALIMU WIIH JJOKJIAIA Y JOCKH) O



OJIHO TeMe U3 JIOTIOJIHUTEIBHBIX Pa3IeIOB HIKOJBHOTO Kypca TeOMETpUH (IIPUMEPHBIN CIHCOK
TeM mpejuiaraeTcs Huxke). K sk3amMeHy CTyIeHT I0ImycKaeTcs MMociie BhIMOTHEHUS
OTIPEICTICHHOTO KOJIMYECTBa 3aJaHUil KOHTPOJIBHOUW paboThl U pedepaTHBHOTO oTueTa. B
CJIy4ae HEBBITIOJHEHHS KaKOT0-TO U3 MPUBEICHHBIX TPeOOBaHUIM, CTYIEHTY B XOJI€ CIaul
9K3aMeHa MpeasaralTcs JOMOIHUTEIbHBIE BOPOCH MO TeMe pedepara (Ipu OTCYTCTBUU
oTueTa 1o pedepaty) WK IpakTHUECKHUE 3a1aHus (MIPU HEBBIIOJIHEHUH KOHTPOJIbHOM paOboThI).
K 00pazoBaTebHBIM TEXHOJIOTUSAM TaKKE OTHOCATCS MHTEPAKTHUBHBIE METOIBI O0YUCHHUS.
HHTepakTHBHOCTH MIOJJa4H MaTepHana no Aucuurinie «30paHHbie pa3iensl TeOMETPUN
MpeANnoaaraeT He TOJIbKO B3aUMOJICUCTBHS BUA «IIPEMOAABATENb - CTYACHT» U «CTYEHT -
MIPENo/IaBaTeliby, HO U «CTYJIEHT - CTYJIeHT». Bce 3TH BUIbI B3aUMOEHCTBUS XOPOIIO
JIOCTUTAIOTCS TIPU OOCYKISHUH MaTepHralia Ha MPAKTUISCKUX 3aHITHIX B XOJC TUCKYCCHH, a
TaKKe MPHU UCIIOJIH30BAHUN KOMITBIOTEPHBIX TEXHOJIOTHUH.

JI1st i1l ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI IPElyCMOTPEHA OpraHu3aIus
KOHCYJIBTAIIMH CO CTYJCHTOM IPU IOMOIIIH JICKTPOHHON HH(OPMAIIMOHHO-00pa30BaTEIBLHOM
cpennl BY3a.

NudopmManiioHHble  TEXHOJIOTHH, MpPUMEHSAEMble TPU  HU3YYCHUU  JIUCIMIUIAHBIL:
HCIIOTH30BaHNE MH(pOPMAITMOHHBIX pecypcos, JIOCTYTTHBIX B nH(pOpPMaIIMOHHO-
TEJIEKOMMYHUKAIMOHHOW ceTh IHTepHeT.

AnanTuBHBIE 00pa30BaTENbHBIE TEXHOJIOTHUH, IPUMEHIEMbIC NPU U3YYCHUH JTUCIUIUIAHBI —
JUISL JUL € OrPaHUYEHHBIMH BO3MOXHOCTSIMM  3J0pPOBbS NPEIyCMOTPEHAa OpraHU3aLus
KOHCYJIbTalluli C UCIIOJIb30BAHUEM AJIEKTPOHHOM MOYTHI.

4.0lleH0‘-lHI)Ie Cpeacrea 1Jisl TEKYIIECT0 KOHTPOJIA YCII€EBAEMOCTH M l'[pOMC)KyTO‘IHOﬁ
aTTeCTalluu

OrneHOYHBIC CpeACTBa MpeAHA3HAYEHBI [JII KOHTPOJS M OIEHKH 00pa30BaTEIIbHBIX
JTOCTHKEHUH 00yUaronnXcs, OCBOUBIINX MPOTpamMMy Y4eOHOUW TUCIUTUTMHEI «/{0TOTHUTEThHBIC
TJIaBBI ANTEOpPbI».

OrneHOYHBIE CPEJCTBA BKIIIOYAET KOHTPOJBHBIE MaTepuaibl JJs MPOBEICHUS TEKYIIETO
KOHTpoJisE B (hopMe TECTOBBIX 3a/laHui, AOKIJIAJa-NIPe3eHTAlMd MO MPOOJEMHBIM BOIPOCAM,
Pa3HOYPOBHEBBIX 3a/laHUi M MPOMEKYTOYHOW arTecTaruu B opMe  BOMPOCOB U 3aJaHUN K
JK3aMEHY.

CTpyKTypa OLEHOYHBIX CPeACTB AJIsl TeKyIlIeil U MPOMeKYTOYHOM aTTecTaluu

Kon u HanmeHnoBanune HanmMeHoBaHME OIIGHOYHOTO CPENICTBA
Ne PesynbraTsl 00yueHus
MHIMKaTOpa . ITpomexyTouHas
n/n (B cootBercTBUU C 1. 1.4) Texymuii KOHTPOJIb
(B coorBetcTBHH C 11. 1.4) aTTecTalms
HIIK-2.1. 3HaeT ocHOBHbIC MoHsATHUs, | KonTpombHas pabora Nel- Bompoc Ha
JeMOHCTPUPYET HABBIKK | yTBEPIKACHHS, 3agaun | paszaenam 1-2 9K3aMEHe
MPUMEHEHUS COBPEMEHHOI Pabouas Terpanp 1-30
COBPEMEHHOTO MaTEMATHKH. Vmeer | KoHTponbHas pabora Ne2 o
MaTeMaTH4ecKOro NPHMEHSTH g}amenale 3-4
afnapara Juist MAaTeMaTHYECKHE 3aKOHBI i | > C P OTpoc
HCCIICTOBAHUS IIposepka 1/3
1 TIPUHIIHAITBI IUTS
MaTeMaTHIECKUX
" HCCIIeIOBaHUSA
MoJIeNel peabHBIX .
MpOIIECCOB MaTEeMaTHIECKUX MOIEIeH
pearbHBIX MIPOIIECCOB.
Bunageer mMeromamMu  u
IIpUEeMaMH  UCCJIEJOBAHMS
MaTeMaTHIECKUX MOIEIeH




peabHBIX MTPOIIECCOB.
HIIK-2.2 3Haer Teopernyeckyto | Konrponbnas padbora Nel- Bonpoc Ha
JleMOHCTPUPYET yMEHUE | OCHOBY  CTATHCTHYECKHX | pasnenam 1-2 9K3aMeHe
cobuparh u npHeMoB o6paborku | Pabouas Terpans 1-30
o0pabaTbIBaTh pe3yJbTaToB KonrpossHas pabora Ne2 1o
CTaTHCTHYECKHE, 3KCIIEPHMEHTAIBHBIX pasnenam 3-4
9KCIEPUMEHTAIBHBIE, HCCIIEIOBAaHHH. Vmeer | Y CTHEIH onpoc
TEOpEeTUYECKHE JaHHBIE cobupare U 00padaThHIBaTh Tposepxa /s
IIPY TIPOBEICHUN CTaTUCTUYECKHE,
5 MCCIIEJOBAaHUH IO 9KCIIEPUMEHTANIBHBIE,
PYKOBOACTBOM OoJiee TEOpPETHUECKHE  JIaHHBIE
OIIBITHOTO Pa0OTHHKA pu NPOBEICHUH
HCCIIeIOBaHUH oA,
PYKOBOJICTBOM 6onee
OIIBITHOTO paboTHUKa.
Bmaneer METOIaMH
CTaTUCTUYECKOH
00paboTKH  pe3yIbTAaTOB
HCCIIEIOBaHUS
HIIK-5.13naer 3HaeT TexHUKU U npuemsbl | KontponsHas pabora Nel- Bonpoc Ha
0COOEHHOCTH BOBJICUEHHMS B | pazgenam 1-2 9K3aMeHe
penoaaBaHus JIeITeNbHOCTD u | Pabouas Terpans 1-30
MaTEMAaTHYECKHUX MOJJIEp’)KaHUsl UHTepeca K Konrponsnas pabora Ne2 o
TUCITUTITAH U | Heil. pasaeiam 3-4
nHPOPMATUKN B CpemHel | Ymeer YIIPABJIATH ¥ CTHBIH OIpOC
3 | mxoie u CpPeIHMX | Y4eOHBIMH TpyNIamMu C Tposepxa /s
npodeccCHOHaNbHBIX LIENIBI0 BOBJICUCHUS
00pa30BaTEIBHBIX 00yJaromuxcst B TIPOIECC
YUPEXKJCHUSX Ha OCHOBE | OOY4YeHHWs M BOCHHTAHMS,
MOJY4EHHOTO MOTHUBHPYSl HX Y4eOHO-
(yHIaMEHTaIBHOTO TI03HABATEIbHYIO
oOpa3oBaHUs TSI TeTHHOCTD
MIIK-5.2  Opranusyer | 3HaeT mpaBoBble HopMbl | KOHTPONIbHAS padora Nel- Bompoc na
00pa30BaTeNbHYI0  Cpey | mpodecCHOHANBHOM pasnenam 1-2 OK3AMCHC
B COOTBETCTBUH c | mesrenpHOCTH B cdepe Pabouas TeTpas 1-30
4 KonrponbsHas padora Ne2 o
TIPaBOBBIMHU HOpMaMH | 0Opa3oBaHM. Ymeer pasenam 3-4
po¢eCCHOHATBHOM CTPOHUTH 00pa3oBaTeIbHEIC VerHBI# onpoc
JIeSITeIbHOCTH OTHOUICHHS Tposepxa 11/3

TunoBbie KOHTPOJIbHBbIE 32JaHUSI HJIU HHbIE MAaTepPUAJIbl, HEO0X0IMMBbIe /IJIl OLIEHKH

3HAHMI, yMEeHHUIi, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapPaAKTePU3YIOIIHNX ITANbI
¢GopMupoBaHus KOMIEeTEHIM B IIpolecce 0CBOCHUS 00pa30BaTeIbLHON MPOrpPaMMbl
IlpumepHnulit nepeuens 60nPocos u 3a0aHuil

3apaum U1 TEKylero KOHTPOJIs
KonTpoabsHasi padora (1o Temam paszeinos 1 — 2)

1.Jlan tpeyronsauk ABC, y kotoporo AB=3, AC=4 u £4=600. Haiitu ero mmomanp u
BbicOTy BH.

2.B mapanenorpamMmme ojHa U3 CTOPOH paBHa 1. Bonpmas nuaronans, ATUHON 5, nemuT
napajjiellorpaMM Ha JBa TPEYTrOJIbHUKAa M PAaJUyC ONHCAHHOM OKOJO OJHOr0 M3 HHUX

OKPY>XKHOCTH paBeH 5/2 . Haligute MeHbIIYIO [MaroHanb napajesiorpaMmma.
3.bokoBbIe cTOpOHBI Tpanenuu paBHbl 17 u 25, a AuaMeTp BIIMCAHHOM B HEe OKPY>KHOCTH
paBeH 15. Haitgute MeHbIllee OCHOBAHHUE TPAMEIUH.




KouTtpoabHas pa6ora (1o Temam pa3zuesnon 3-4)

1. Haiitu mosHyr0 MOBEPXHOCTh M 00beM TpaBmibHOM npamuasl SABC, y kotopoit 4AB=1
u AS=2.

2. B npasuibHol ueTbipexyroibHoi npuzme ABCDA B,C D, ctopons! ocHOBaHMs paBHSI 1,
a 6okoBble pebpa paBHbl 3. Ha pebpe A4, ormeueHa Touka E tak, uto AE:EA =2:1.
Haiigure yron mexay miockoctamu ABC u BED, .

3. Hnsa npsimoii, mpoxozsmeit uepe3 Touku A(1; 2) u B(3; 5), HanucaTth obIiee ypaBHeHUE U
YpaBHEHHE C YTJIOBBIM KOA()(PHIIMEHTOM.

4. Haiitn koopauHatsl BepiinHbl D B nmapamienorpamme ABCD, eciin u3BecTHO, 4To A(2;
6) B(6; 8) u C(7; 5).

5. B mpamoyronbHom napamienenunene ABCDA1BiCiD1  touka F npenutr pebpo AB
nornojiaM. MeToJIoM KOOpJMHAT HAalUTH KOCHHYC yria Mexay npsmbeiMu FA1 n BD1, eciau
AA1=AB=2 n BC=1.

Hana npasunbHas nupamuza SABCD, y kotopoit AB=1 u AS= J6.

9. MeTonoM KOOpAMHAT HAMTHU CHHYC yrila MEXIy mpsiMod AS U IIOCKOCTBIO BCS u
paccTosHKUE OT IIEHTPa OCHOBAHUS TUPAMHIBI
no rpanu BCS.

3a4yeTHO-IK3aMeHAIHOHHbIE MaTepHAJbl I NPOMEXKYTOYHON  AaTTEeCTAIMH
(3x3aMeH)
IIpumepHbIe BONPOCHI K IK3aMeHY

1. Omnucanue pa3zienoB IJIAHUMETPUU B JEHCTBYIOIIMX Y4eOHHMKAaX HIKOJIBHOTO Kypca
TEOMETPUH.

2. OmmcaHue pa3/iesioB CTEPEOMETPUU B JIEHCTBYIOMIMX Y4eOHHMKAX IIKOJBLHOTO Kypca
T€OMETPHUH.

3. Omnmucanue pas3aciioB MOArOoTOBUTCIBHOI'O KypcCa HaFHHHHOﬁ TCOMCTpUHN IJIA 5-6
KJI1aCCOB.

4. OCHOBHbIE TOHSTHUSI M YTBEPKACHUA O NMPSAMOYIOJBHOM TPEYTOJIbHUKE. AJITOPUTM
peleHus 3aa4 Ha KOHPUTYpaIUo NPSMOYTOJIbHBIX TPEYTOJIbHUKOB.

Teopembl CHHYCOB U KOCUHYCOB, UX IIPUMEHEHHUE K PEHICHUIO TPEYTOJIbHUKOB.
[Tnomaap TpeyroapHuKa, GOpMYIIbI IIOMAAN. BEICOTHI TpEYroipHUKA, OPTOLIEHTD.
Menauanbl TpeyroJibHUKA, CBA3aHHBIE C HUMU (DOPMYJIBI M YTBEPKICHUSI.
BuccexTpuce! yrioB TpeyroibHUKa, CBA3aHHBIE C HUMU (hOPMYJIBI M YTBEPKICHUSI.

© o N oo

OmnucaHHas ¥ BIIMCaHHAs! OKPY>KHOCTH TPEYTOJIbHUKA, CBSI3aHHbIE ¢ HUMU (DOPMYJIBI U
YTBEPXKICHMUSL.

10. OxpyXHOCTb U €€ KOMIIOHEHTHI, OKPY>KHOCTb U YTJIBL.

11.TTopo6ue TpeyronpHuKOB. HexoTopbie (opMyJbl M yTBEP)KICHHS, BBITEKAIOIINE U3
10JJ00MSI TPEYTrOJIbHUKOB.

12. MHOroyrojibHHUKH U UX CBOWCTBA, BIIMCAHHbIE U OMMCAHHbIE MHOTOYTOJIbHUKU.
13. ITapannenorpamm, cBsi3aHHbIE C HUM (DOPMYJIBI U YTBEPKACHUS.

14. Tpaneuus, cBsi3aHHbIE C HEH GOPMYIIBI U YTBEPKICHHUS.

15. IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE, TEOPEMBI O MapaJICIIbHOCTH.

16. IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE, TEOPEMBI O NEPIIEHAUKYISIPHOCTH.



17. [Mapannenenuneas! U npu3Mbsl. Dopmysisl uionaaei 1 00bEMOB.

18. [Tupamuipl, OTUCaHUE UX KOMITOHEHT. DOpMYJIBI IIIOMAACH 1 00HEMOB.

19. Tena BpanieHus, CBSI3aHHBIE C HUMH (DOPMYITBI TUTOIIACH 1 00HEMOB.

20. [IpocTeiimme 3aga4yil aHATUTHYECKOW TEOMETPUH W WX NPUMEHEHHE B PEUICHUU
3aJJaHUN LIKOJIbHOU T€OMETPUH.

21.'eomeTprueckue BEKTOPHI U ONepalyy HaJl HUIMHU (BKJIIOYasi BEKTOPHOE M CMEIIaHHOE
npousBeneHus). CBoiicTBa onepanui.

22.T'eomeTpruecKkue BEKTOPHI W OINEpallMd HAJ HUMH B KOOPAMHATHOH Qopme.
[IpumeHeHue K peLIeHNIO 3a/1a4 IKOIbHONH T€OMETPHUH.

23.00mee onucaHue MeTOJa  KOOPAMHAT  pEIIeHUs  IJIAHUMETPUYECKUX U
CTEPEOMETPUUECKUX 3a]1a4.

24. ATTOpUTMBI ~ HaxXOXJEHHUS  YIJIOB ~ METOJOM  KOOpPIMHAT TpPH  PEIICHUU
CTEPEOMETPUUECKUX 3a1a4.

25. AITOpUTMBI  HaXOXXKJCHHUS PpACCTOSTHMM METOJOM KOOpJIMHAT MpH PELICHUU
CTEPEOMETPUUECKUX 3a]1aU.

26. Kounueckue ceueHnnst, UX CBOICTBA.

27. ®opmyna Diinepa Al BRITYKJIBIX MHOTOTpaHHUKOB. Kiaccudukanms mpaBHiIbHBIX
MHOT'OT'PaHHHUKOB.

28.'padsl u cBsi3aHHBIE C HUMM MOHATHA. Teopema 0 cyMMe CTeNeHel BeplIuH rpada u
Teopema Jiiepa.

29. Ormmcanue 3a7a49 Ha pacKpacky, CIIOCOOBI X PEIICHUS.

30. Onucanwme 3a7a4 Ha pa3pe3aHue, CBI3aHHBIX C PABHOCOCTABICHHOCTHIO (PHUTYP.

CnMcok THNOBBIX MPAKTHYECKHUX 3a1aHM# (17151 1a00paTOPHBIX 3aHATUH,
KOHTPOJIbHOM paboThI M SK3aMeHa)
1. Beicora BD npsimoyronbHoro tpeyronbHuka ABC, onylleHHas Ha TUIIOTEHY3y , paBHa
12 u Sin<A = 3/5. Haiiaure runoreHysy.
2. Kater BC npsmoyronsHoro tpeyronsanka ABC (LC = 90°) pasen 15 u tg-A = 3/4 .
Haiinute BbICOTY, ONYIIEHHYIO HAa TUIIOTEHY3Y.
3. B mpsamoyroiasHoM TpeyronbHuke ABC Touka D nexuT Ha Karete AB, mpuuem

pacCTOsTHUE OT HEEe 0 TUIIOTEHY3bl PAaBHO PACCTOSHUIO 0 BEpIIMHBI 4 U PaBHO /3. Haiizure
karer AC, ecu Z/B = 30°.

4. Touka D — ocHOBaHME BBICOTHI, OMYIIEHHONH HAa THIOTEHY3Y AB MNpsSAMOyTOJILHOTO
tpeyronbHuka ABC. Haiinure AC, ecmu AD =3 u BD = 0.

5. Haiinure MeHbIIMI KaTeT MPSIMOYTOJBHOTO TPEYroJIbHHKA, Y KOTOPOTrO THUIOTEHY3a
paBHa 169, a BeIcOTa, onyIieHHas Ha Hee, paBHa 60.

6. Haiinure B rpamycax HauOOJBIIMI YToJI TPEYTOJIBHUKA CO CTOPOHAMH 3, S 1 7.

7. B tpeyroasauke ABC yron A tymoi, Sin/A = V15/4, AB =2 u AC = 3. Haiitu BC.
8. B tpeyroasauke ABC uszBectHo, uto AC = 3, SinsB = 6/11 u Cos.C = J21/11.

Haitnure ctopony AB.
9. Haiigure B rpangycax 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 = 8v5/21.

11. HaiiguTe nomaas TpEyrojabHUKA CO CTOPOHAMU \/g , \/E n4.

12. Haiigute miomans TpeyrojibHUKA, JBE CTOPOHBI KOTOPOTO paBHBl 4 M 5, a KOCHUHYC
yria Mexy HuMu paseH 0,6.



13. Haiimure momaas TymOyroJbHOTO PaBHOOECAPEHHOTO TPEYTOJIBHHUKA, Y KOTOPOTO JIBE
BBICOTHI paBHbI 15 u 24.

14. Haiimure momaas tpeyroabauka ABC, y kotoporo AC = 4 u 115 HeKoTopo# Touku D,
nexarnieit Ha cropone AC, BeimonHstores yeiaosusi: BD = 5 u Cos«BDC = 0,8.

15. Hatigure miomane Tpeyroasauka ABC, y kotoporo AB =13, BC = 15 n tg.C =4/3.

16. B TpeyronpHuKE CO CTOpOHaMH 1, 3 1 2 Haiizure B rpaaycax yroia Mexay BbICOTOU
Y ME/IMaHOi, MPOBEIEHHBIMU U3 BEPIIMHBI HAMOOJIBIIETO YIIa.

17. Haitnure B rpamycax yroia MeEXAY BBICOTOM W OHUCCEKTPHCOMW, MPOBEACHHBIMHU W3
BEPILHUHBI HAUMEHBIIIETO yTJIa B TPEYTOJIbHUKE CO cTopoHaMmu 16, 21 u 35.

18. Haiimute Memuany paBHOOeApeHHOTO TpeyroinbHuka ABC ¢ ocHoBanuem AC,

MIPOBEICHHYIO Ha OOKOBYIO CTOPOHY, eciii AB =4 u AC = J10.

19. Haiinute 6uccekrpucy yria A tpeyroasuuka ABC, y kotoporo AB = 15, AC = 12 n
Cos<A=1/8.

20. buccektpuca yrma 4 tpeyroibHnka ABC mepecekaeT B CEpeIMHE €ro MeIuaHy,

NpOBEJICHHYIO U3 BepiuuHbl B. Haitnute B rpagycax yron B, eciu Sin<C = J3i4.

21. Oxon0 pPaBHOCTOPOHHETO TPEYrojbHUKA OIMUCaHa OKPYXHOCTh pajuyca 4,/39/3.
Touka D nexwut Ha ctopone AC u aenuT ee B oTHoueHuu 1 : 3, cunras ot BepmnHbl 4. Haiinure
uinHy otpeska BD .

22. Menuana, npoBeJieHHAsl U3 BEPIIMHBI MPSMOIO YIJla TPeyrojbHUKA, paBHa 3, a panyc
BIIMCAHHOW B HETO OKPYHOCTH paBeH 1. HaliauTe nepumerp 3TOro TpeyrojbHUKa.

23. B paBuoOenpennbiii TpeyroabHUK ABC ¢ ocHoBanmem AC BOUCaHa OKPYXHOCTh
paauyca 2@, nepecekaromias BoicoTy BD B Touke E . Touka E genmutr otrpe3ok BD B
oTHouIeHuu 3 : 4, cuutas ot KoHua B. Haiinure nonynepumertp tpeyronbauka ABC.

24. Haiinute miomaab paBHOOEIPEHHOTO TPEyrOIbHUKA C YIJIOM NpH OocHOBaHMHM B 15°,
€CJIM paJinyC ONMHUCAHHON OKOJIO HETO OKPY>KHOCTH PaBEH J6+4/2.

25. Haiinure paanyc OKpy>KHOCTH, BIIMCAaHHOM B TpeyroiibHUK ABC, y KOTOpPOro BBICOTA,
NpOBEJICHHAs U3 BEPIIMHBI B, paBHa 15, a Takxke u3BectHo, uTo Sin<A = 3/5 n SinC = 15/17 .

26. Yetpipexyronbauk ABCD Brimcan B okpy)HOCTh paauyca 12/7 , npuuem £BAC = 718
u /DBC = 716. Haiinure niuny xyru BCD .

27. Touku A u B J1exat Ha pa3HbIX JIyTrax, CTAruBaeMbIX Xopaoit CD okpyKHOCTH paamyca

2./3/(7r —3) . Haiimute muomaap CerMeHTa, OrpaHHYeHHOro Xopaoid AC u MeHbIIeH u3

CTATHBaeMBIX €10 ayT, ecin ZACD =10° u ZCBD = 25°,

28. Yetnipexyronsauk ABCD Brmcan B OKpykHOCTB ¢ eHTpoM O, npudem £ BAD = 50°
u ZBDC = 10°. Haiimure yron COD .

29. Haiimure oCTphIit Yoyl MeXKIy THaroHAISIMH YeTbipexyroiabauka ABCD , BnmucanHoro
B OKpY’KHOCTB, eciu ZACB =75° u ZCAD = 70°,

30. Oxpy>XHOCTb IPOXOAMT Yepe3 BeplIMHbl A U B TpeyronpHuka ABC u mepecekaer
ctoponbl AC u BC cootBeTcTBeHHO B Toukax D u E . KacaTenpHast K OKpy>XHOCTH B TOUKe A
o6pa3syeT co ctopoHoit AB yron 75°u ZACB = 45° . Haiigure yrnosyro Benuunny ayru DE |
pPacoJIo’)KEHHOW BHYTpHU TpeyronbHuka ABC .

31. Cropousl AB u BC Tpeyronbuuka ABC mnepecekaer mpsmas, mnapamienbHas AC,
cooTBeTcTBeHHO B Toukax D u E . [lepumerp u mnomans tpeyronsuuka ABC paBHbl 12 (en. u

en.?). HaiiTe pagiyc OKpy»KHOCTH, BIIMCaHHOHN B Tpeyronsauk BDE, ecim DA + AC + CE =
6+ DE.



32. Oxono TtpeyronpHuka ABC omnmcaHa OKpyxHOCThb. IIpomomkenne memuansl AD
nepecekaeT OKpyXHOCTh B Touke £ . Haiinure nunay otpeska CE, ecmu AB = 8, AD = 12, AE =
15.

33. B tpeyronsuuke ABC Touka D nexut Ha cropone AC, nmpuuem AD =2, DC =7wu
£ A = 45°. Haiigure niomans tpeyronsuuka ABD, ecin £ ABD = < ACB .

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

35. Ha cropone AC tpeyronbHuka ABC kak Ha JAMaMETpe IOCTPOEHA OKPYXKHOCTb,
nepecekatomas npsimele AB u BC B 1Byx Toukax D u E coorBercTBenHo. Haitnure ctopony BC,

ecliu u3BecTHO, uTo AB =1u AC =2-DE = J21.

36. B nATHUYronpHUK C TUIOMIAApI0 22  BIUCAIM OKPYXKHOCTh panuyca 2. Haiimute
HAUMEHBIIIYIO U3 €ro CTOPOH, €CIIM UX JUIMHBI OTHOCATCA Kak 3 :2:1:2 : 3.

37. B npaBuiIbHOM LIECTUYTOJIbHUKE A1 A2...A6 TpoeKuus quaroHanu 41 A3 Ha AMaroHajb

6 o
A3 As paBHA ——. Haiigure miomanas BOIMCAHHOTO B 3TOT IICCTUYT'OJIbBHUK KpyTa.

Jr

38. OKOJIO MpPaBUIBHOTO MHOTOyroibHuKa A1 A2 ...An ¢ BHemmnuM yriaom 30° omucana
OKPY’KHOCTb pajinyca V6 — /2. Haiizure pacCTOsTHUE OT TOUKU A1 10 mpsaMon A3 As .

39. Haitnute nuamMerp OKpy>KHOCTH, OIIMCAHHOM OKOJIO YEThIPEXYTOJIbHUKA CO CTOPOHAMM
7,15,20 u 24 .

40. B 4eThIpexyrojpHUK C MEPHEHAUKYJISPHBIMU IHArOHAISMU BIHCAHA OKPY>KHOCTD.
Haiigure ee panuyc, eciy U3BECTHO, YTO KaKUE-TO JIB€ CTOPOHBI YETHIPEXYTOJIbHUKA paBHbI 13
u 15, a omHa U3 ero AuaroHasnei pasHa 24 .

41. Oxpy>XHOCTb, IpoXoJslIas yepe3 BepiinHy 4 kBagpata ABCD, xacaercs ero cTopoH
BC u CD coorBerctBenno B Toukax E wu F . Haiinute pagmyc 3Toil OKpy>KHOCTH, eciiu

wiomaab Tpeyroibuuka AEF paBaa 2 + 2./2.

42. B npsmoyronsHuke ABCD Ttouka E nexut Ha nuaroHanu AC . Haiinure oTHomeHue
momaznei Tpeyroasaukos ABE u ADE .

43. Halinute B rpajiycax Tylnol yroj MeXy JUaroHaJIsIMU MapajuieiorpaMma ¢ IIonaabio

V3, oxomo KOTOPOT'0 MOXHO OIUCATh OKPY’KHOCTh paauyca 1.

.4 .
44. B mapanienorpaMM C OJHHMM U3 YTJIOB, PaBHBIM arcsmg—, BNMcaH Kpyr. Haiinure
T

OTHOIIIEHHUE TIJIOIIaJIeH apajiiejorpaMmma u Kpyra.

45. buccekTpuca octporo yria 4 mapamienorpamma ABCD mepecekaet npsimbie BC n
CD B aByx Toukax E wm F coorBerctBenHo. Hailimure oTHOmeHWE OOJbIIEH BBICOTHI
napajuiesiorpaMMa u Menbinei, ecmu AE/EF =3 .

46. Haiigute paguyc OKpy»KHOCTH, BIMCAHHON B PaBHOOEAPEHHYIO Tpanenuio ¢ yriaom 30°
U IUIOIIAIBIO 8.

47. Okono paBHOOenpenHoi Tpanemuun ABCD ¢ ocHoBanmsmu AD = 63 m BC = 33
ONHMcaHa OKPYKHOCTh. Haliiure nuameTp oKpy>KHOCTH, eciiu AB = 39.

48. JlnaroHnanu Tpanenuu paBHbl 17 u 25, a Beicota — 15. HaliuTe mutommanp Tpanemnum.

49. bokOBBIE CTOPOHBI Tpaneluu paBHbl 17 1 25, a TMaMeTp BIIMCAHHOMN B HEE OKPYIKHOCTH
paBeH 15. Haiinure MeHbllIee OCHOBaHUE TPATICLIUH.

50. Haiinute MeHbIlee OCHOBAaHHE Tpalelud, B KOTOPYIO BIIMCaHa OKPYXHOCTh C
nuaMeTpoM 15 1 GoKOBbIE CTOPOHBI KOTOPOH paBHBI 17 1 25.

51. HaiiauTe BBICOTY Tparenuu, y KOTOpoi cTopoHsl paBHbl 3; 4; 5 u 1.

52. Ucnonb3yst u3BeCTHBIE ()OPMYIIBI MIKOJIBHOW MIAHUMETPUU U CTEPEOMETPUHU, PEIIUTH
FEOMETPUUECKYIO 3a]auy:



53. Menuana, nmpoBeJieHHas K OOKOBOM CTOPOHE PaBHOOEIPEHHOTO TPEYTOJIbHUKA, TEITUT
€ro NepuMeTp Ha JBE YaCTH, IJIMHBI KOTOPBIX paBHbI 12 u 30. HaiiTu ocHOBaHME TPEyroabHUKA.

54. B pom0 BmmcaHa OKpY>KHOCTh paauyca 2. OnpeaenuTsh Imiomaab poMmoa, eciau ouH
u3 ero yrios paseH 60°.

55. JInuHbl OCHOBaHUM Tpaneuuu OTHOCATCS Kak 3:7 U paznuuarorcs Ha 8. Halitu ninuny
CpellHEH JINHUU TpaIeLuu.

56. Oxkoyio Kpyra omucaHa paBHOOEApEHHasl Tpamenus, MepuMeTp KOTopoil paBeH 28.
Onpenenutb GOKOBYIO CTOPOHY TPAIEILUH.

57. buccekrpuca yria A napamnenorpamma ABCD nenut cropony BC Ha otpe3ku BK=4
u KC=3. HaiiTu nepumeTp 3TOro napajuieaorpamma.

58. Haiitn 00BeM NPSIMOYTOJIBLHOTO TapaslieenuIela, €ClId CTOPOHBI OCHOBAHUS €To
paBHBI 4 1 5, a AMaroHayk Napaenenumnena — 9.

59. OObeM NpaBUIBHOW TPEYroJbHONM NPU3MBI PaBEH 273 Panuyc okpyxHOCTH,
ONMCAHHOM OKOJIO OCHOBaHUsI, paBeH 2. HallTu BbICOTY IPU3MBI.

60. CtopoHa OCHOBaHUs MPAaBHIBLHON TPEYTOJbHOW MUpaMHAbI paBHA 6, OOKOBas I'paHb
HAKJIOHEHA K IIOCKOCTM OcHoBaHus 1o yrioM 60°. HaiiTu mmomans HOJHON IOBEPXHOCTH
MUpaMU/IBbL.

61. Ilnomans oceBoro cedyeHus UWIMHApa paBHa 24. Haiitu miomane ero O0KOBOM
IIOBEPXHOCTH.

62. O6pasyionias KOHyca paBHAa 4 ¥ HAKJIOHEHA K IIIOCKOCTH OCHOBaHHUS mof yriaom 30°.
Haiitu 06bem koHyca.

63. Haiitu xocunyc yria mexay Bekropamu AB u AC ,rme AL 2), B(31) u C(4;3).
64. Tlpu kakux 3Ha4eHHAX M BexkTop a{m,; \J5; 4} umeer aauHy 5?
65. Tlpwu kakux 3HaueHusx M Bekropsl a{3;7;5} u b{m; 4;1} nepneHIUKYIAPHBI?

66. Omnpenenuth 3HaueHuss K u m, mpu xkortopeix Bektophl a{k; m; -3} u b{2;1 3}

KOJUIMHCAPHBI.

67. Haiit yroia MexIy BEKTOpaMH g{m; 1,-2}yn 6{3; m—1;1}, 3Has, 94TO UX JUITHHEI
paBHBI.

68. Hammcarb ypaBHEHHUE MPSMOU C YIIOBBIM KOIPPUIIMESHTOM, KOTOpast: A) MPOXOAUT
yepe3 Touky A(L3) mapamrnensHo mpsmoii Y = 2X+ 3; b) npoxoaut uyepe3 touky A(0;2) wu
o6pasyet ¢ ockto Ox yron 60° B) npoxomut yepes Toukn A(3;5) u B(5;9) ; I') npoxoaur yepes
Touky A(2;4) mepneHIuKyIIpHO K mpsMon Y = —2X+1.

69. Vka3zarh 3HaueHuss K uw D, mpu KOTOpBIX MpsiMble, 3aJaHHBIC ypPaBHEHUSIMU
y=3Xx+2u y=kx+Db, A) coBnanator; b) nmapamiensusr; B) nepecekarorcs.

70. Haiitu TaHTeHC yria MEXIy MPSAMBIMH, 3aJaHHBIMH ypaBHeHHSMU Y =3X+1 u
y=x+2.

71. Tlpu kakux 3Hadenusx K npsmas y = kx—1 oOpasyer ¢ npsmoii Y = 3X yrom 45° ?

72. Hamucartp 001ee ypaBHEHHE MPAMOM, KOTOpast: A) MPoXoauT uepe3 Touky A(—2;1)
nepreHauKyspHo k Bektopy a{2;3}; b) mpoxoaut yepes touky A(L2) mapamienbHO BEKTOPY

a{2;1}; B) mpoxomut yepe3 Touku A(-1;2) u B(3;—4); I') mpoxomur uepe3 Touky A(L—2)
napauienbHo npsmoit 2X —3y +1=0; /1) npoxoaut yepe3 Touky A(2;—1) nmepneHAMKYISIPHO K
npsimori  3X—2y—-1=0.



73. Haiitu paccrosiaue ot Touku A(3;—2) no npsmoit 3X—-4y+3=0.
74. Haiiti kocunyc yria mexay npsMbeiMu 2X+3y—-1=0 u x-2y+3=0.

75. Ilpm kakux 3HaueHusx a u b mpsameie ax+2y-1=0 u 2x+by+1=0: A)
coBnazaoT; b) mapamnensHsl; B) nepecekarorcs ?
. |ax=y+1=0
76. Ilpu kakux 3HAYEHHSX & M D cucTeMa ypaBHEHUM :A) umeer
3Xx—by-1=0

OeckoHeyHO MHOTO penieHuit; b) He umeer pemenuii; B) numeer ogHo pemienne?

77. Han tpeyronpbauk ABC, touka H nexut Ha ctopone AC, mpuyem BH — BwicoTa
tpeyroapauka u AH =6,CH =15 BH =8. MeTooM KoopAMHAT Haiaute A) CO0SLB;
b) BobicoTy, omymenHyio Ha cropoHy BC;
tpeyroapHuka ABC .

78.  Han ABCDABCD,, vy
AA =1 AB=2, AD =3. MeroaoM KoopaUHAT HalauTe: A) KOCHHYC yIia MEXIy IPSAMbIMU
AC, u AB;

mexy npsamoir B, D u mmockocteio ACD,; .

B) paamyc OKpy»XHOCTH, OMNHCAHO OKOJIO

IPSMOYTOJIBHBIA  IapajuIeIeuIe KOTOpOTO

b) kocunyc yria mexnay miockoctsmu ABC u AC,D; B) cunyc yria

79. Hdana npaswibHas nupamuga SABCD, y xotopoit pebpo cuoBanust AB pasno 2, a
Beicota SO paBHa 1. Merosom koopauHaT HaTu: A) paccrosaue oT Toukn O g0 pedbpa SD;
B) pacctosinue ot Bepmnubl B 10 mimockoctu CDS ; B) paccTosiHue MeXay CKpelUBarOIIUMUCS
pedbpamu AB u SD.

80. B mpasuibHo# mectuyronsHoi npusme ABCDEFA B,C D,E F Bce pebpa paBHbI 2.

MeTonoM KOOpAMHAT HAWANUTE IUIOIAAb CeYeHHUs, Ipoxoadiiero yepes Bepmunel A, C u D, .

Kpurtepun oueHuBanus pe3yJabTaTOB 00y4eHHs

Onenka Kpurepuu onieHuBaHus 110 IK3aMEHY

Beicokuii ypoBeHb
«S»
(oTaM4aHO)

OLCHKY «OTJIHNYHO» 3aCIyKHUBACT CTYACHT, OCBOMBIIIHI 3HaHU, YMCHUS, KOMIICTCHIIUN

W TeopeTHdYecknii Marepuan 0e3 TpoOeNoB; BHINOJHHUBIIMKA BCce 3aJaHus,
MPeAyCMOTPEHHbIE y4eOHBIM IUTAHOM Ha BBICOKOM KAaueCTBEHHOM YPOBHE;
MPAaKTHYECKHE HAaBBIKM NPO(ECCHOHAIPHOTO NPUMEHEHUS OCBOCHHBIX 3HAHHH

c(OpMHUPOBaHBI.

Cpenuuil ypoBeHb
«4»
(xoporo)

OLICHKY «XOpOILO» 3aCIy’KHUBA€T CTYNEHT, IPAaKTUYECKH IOJHOCTHIO OCBOMBILHN
3HaHHS, YMEHHUS, KOMIIETCHIMM W TEOPETUYECKHH Marepuall, y4eOHble 3a/laHHs He
OLICHEHBI MAaKCHUMAaJbHBIM YHCJIOM 0ajuIOB, B OCHOBHOM C(OPMHpOBAN MPaKTUYECKHUE
HaBBIKH.

IToporoBslil ypoBeHb
«3»(yn0BIETBOPUTEIN
BHO)

OIICHKY «YyJIOBJICTBOPHUTEIBHO» 3aClIy’)KUBAeT CTYJCHT, YaCTHYHO C TMpoOeiaMu
OCBOMBIIIMN 3HAHWs, YMCHHUs, KOMIICTCHIIMM W TCOPETUYCCKUN Marepuaj, MHOTHE
y4eOHBIC 3aJ]aHus JINOO HE BBIMOJIHILUI, JMOO OHU OICHCHBI YHCIOM OAJIOB OJM3KUM K
MUHIMAaJbHOMY, HEKOTOPBIC MPAKTHYECKUE HABBIKH HE CDOPMUPOBAHEI.

MuHUMaIbHBINA
YPOBEHb
«2»(HEYIOBICTBOPUT
€JIBHO)

OLCHKY «HCYAOBJCTBOPUTCIBHO» 3aCIYyKUBACT CTYJACHT, HC OCBOMBIIIHI 3HaHU,
YMCHUA, KOMIICTCHIIUN U TCOpCTI/I‘ICCKI/Iﬁ MaTtepual, y'~I€6HI>I€ 3aJlaHusl HE BBIIIOJIHUII,
MPAKTUYCCKUC HABBIKH HE C(i)OpMI/IpOBaHBI.

OLeHOYHBIE

cpeacTtBa i HMHBAJIMAOB W JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTSIMHU

3A0POBbA BLI6I/IpaIOTC$I C YYCTOM UX MHAUBUIAYAJIIBHBIX HCI/IXO(I)I/I?»I/I‘-ICCKI/IX 0COOEHHOCTEH.
— Ipu HGO6XOI[I/IMOCTI/I HWHBaJIWJaM MW JiMOaM C OI'paHUYCHHBIMH BO3MOXHOCTIAMU
3A0POBBA MPEAOCTABIIACTCA JOIIOJIHUTCIBHOC BpEMS UIA TOATOTOBKU OTBETA HA 3K3aMCHE,




— TMIPH TPOBEJICHUH TPOLIEYPHI OIICHUBAHUS PE3YJIHTATOB 00YUYEHHUSI HHBAIHU/IOB U JIHII C
OTpaHMYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbsI NIPEAYyCMAaTPUBACTCS MCIOIb30BAaHHE TEXHHYECKUX
CpeZICTB, HEOOXOIMMBIX UM B CBSI3U C X WH/IWBUYaTbHBIMH OCOOCHHOCTSIMH,

— TIpY HEOOXOIUMOCTH ISl O0YHAIOIMINXCSl C OTPAaHUYCHHBIMU BO3MOYKHOCTSMH 370POBbSI
U WHBAJIUIOB TIPOIEAypa OICHUBAHUS pPE3YyJIbTaTOB OOYYEHHUS TIO AHCHUIUIMHE MOXKET
IPOBOIUTHCS B HECKOJIBKO ATATIOB.

[Iponenypa oneHWBaHUS PE3yNbTaTOB OOyUYEHHs] WHBAIMIOB W JIUI] C OTPAHUYCHHBIMU
BO3MOXHOCTSIMM 3JIOPOBbsSI 10 JUCLHUIUIMHE (MOJIYJIIO) IPEeIyCMaTpUBAET IPEI0CTaBICHUE
uHpopManuu B (opMmax, aJTaNTHPOBAHHBIX K OTPAaHHYCHHSM WX 3J0POBBS U BOCIPHSITHS
UHpOpMaLIUK:

JUiist U1 ¢ HApyIIEHUSIMH 3PCHHS:

— B I1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JUist I ¢ HapyIIEHUSIMH CITyXa:

— B IIe4aTHOU opme,

— B (popMe AIIEKTPOHHOI'0 IOKYMEHTA.

JUiist 11 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO ammapara:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeyeHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronmxcs.

5. Ilepedyenn y4eOHOM JuTEpaTyphl, HHPOPMANMOHHBIX PECYPCOB H TEXHOJIOTHil

5.1. YuebHasi 1utepatypa
5.1.10cHoBHas 1uTEpaTypa:
1.Aranacsan, C.JI. ['eomerpus 1: yueOHOe mocobue uisi By30B [DJIEKTPOHHBIN pecypc] : yueo.
nocobue / C.JI. AranacsH, B.I'. [TokpoBckuit. — 3DnexkTpoH. gaH. — Mocksa : M3mparenbcTBo
"Jlaboparopus 3uanwmii", 2017. — 334 ¢. — Pexwum noctyma: https://e.lanbook.com/book/94095.
2.AnToHOB, B.M. DnemMeHTapHast MaTeMaTHKa JJis IEPBOKYPCHUKA [ DIIEKTPOHHBIHN pecypc] :
yueb. nocobue / B.1. Aaronos, ®.U. Konenesnu. — Dnekrpon. nan. — Cankr-IletepOypr :
Jlanb, 2013. — 112 ¢. — Pexwum gocryma: https://e.lanbook.com/book/57015.1.2 5.1.2
5.1.2]IonoJHUTEILHAS JIUTEPATYpAa:
1.I'eometpus. 7 knacc [DnekTpoHHBIH pecypc] : yueb.-metos. nocodue / JI.C. AtanacsH [u ap.].
— DIeKTpoH. naH. — Mocksa : ®uszmariur, 2005. — 120 c¢. — Pexxum goctyna:
https://e.lanbook.com/book/2718.
2.I'eometpus. 8 kiacce [DnekTpoHHBIN pecypc] : yued.-meTon. mocobue / JI.C. AtaHacsH [u ap.].
— DOnekTpoH. 1aH. — Mocksa : ®uzmatiut, 2005. — 240 c. — Pexum gocryna:
https://e.lanbook.com/book/2719.
I'eomerpust. 9 kiace [DnekTpoHHBIN pecype] : yued.-meTon. mocobue / JI.C. AtanacsH [u ap.].
— DOnekTpoH. n1aH. — Mocksa : ®uzmatiaut, 2005. — 160 c. — Pexum gocryna:
https://e.lanbook.com/book/2720

5.2. Ilepuoauyeckas Jureparypa

5.3. HHTepHeT-pecypchl, B TOM 4YHCJIie COBpeMeHHbIe TNpodeccHoHATbHBbIE 0a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBbI

J1eKTPOHHO-0ubIMoTeuYHbIe cucTeMbl (IBC):

1. DBC «HOPAUT» https://urait.ru/

2. ObC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. 3bC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHb» https://e.lanbook.com



https://e.lanbook.com/book/94095
https://e.lanbook.com/book/5701
https://e.lanbook.com/book/2718
https://e.lanbook.com/book/2719
https://e.lanbook.com/book/2720
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/

IIpodeccuonaibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuansr nuzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudiauorexa (HIb) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaHBIX HAYYHBIX KypHaAJIOB Ha Poccuiickoi
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru
7. HauumonanbHas »sieKkTpoHHas OuOIMOTEKa (JOCTYN K DJIEKTPOHHOW OuOIMOTEKe
nuccepranuii Poccuiickoit rocynapersentoit 6ubnuorexu (PI'B) https://rusneb.ru/
8. Ilpesupentckas oubmuoreka um. b.H. Enpuuna https://www.prlib.ru/
9. DOmnextponHas koyuiekuus Oxchopackoro Poccutickoro ®ouga
https://ebookcentral.proguest.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 uHpopmanuonHas cucrema POCCUSA http://uisrussia.msu.ru
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HNudopmanuoHHble CIPABOYHBIE CHCTEMBI:
1. Koncynbrant [lnroc - cipaBovHast mpaBoBasi cucTeMa (JOCTYII IO JIOKAIBHOM CeTH ¢
KOMITBFOTEPOB OMOTMOTEKH )

Pecypchl ¢cBOOOIHOTO A0CTYNA:

1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAICKUX AuccepTarmit http://www.nlc-bnc.ca/thesescanada/

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

4. MuHHUCTEpPCTBO HayKHU U BhIciero oopasosanus Poccuiickoit denepanun
https://www.minobrnauki.gov.ru/;

5. ®depepanbHblii moptai "Poccuiickoe obpasosanue" http://www.edu.ru/;

6. Mudopmarnmonnas cuctema "EquHoe okHO JOCTyma K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enwunas xoyutekius nupoBeIX 00pa3oBaTeNbHBIX pecypcos http://school-
collection.edu.ru/ .

8. ®dexepayibHBIN IIEHTP UH(POPMAIIMOHHO-00pa30BaTEIBHBIX PECYPCOB
(http://fcior.edu.ru/);

9. Ilpoext I'ocyiapcTBeHHOro MHCTUTYTa pycckoro sa3bika nMeHu A.C. IlymknHa
"Oo6pasoBanue Ha pycckoM" hitps://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpMaMOHHBIN mopTan "Pycckwuii si3eik" hitp://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

12. Cnosapu u suimkioneauu http://dic.academic.ru/;

13. OOpa3oBatenbHblil nopran "Yueda" http://www.ucheba.com/;

14. 3axonomnpoekt "O0 oOpazoBanuu B Poccuiickoit denepaunn". Bornpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety
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CoOcTBeHHBIC 2JICKTPOHHBIC 00pa3oBaTe/bHbIC H HH(POPMALMOHHBIE PeCypChl

KyoI'Y:

1. Cpena MoayibpHOTO AMHAMUYecKoro ooydenus hitp://moodle.kubsu.ru

2. ba3a yueOHBIX IIaHOB, yUeOHO-METOUUECKUX KOMIUIEKCOB, ITyOIUKaluil 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubnnorexa nHpopMaIMOHHBIX pecypcoB Kadeapbl HH(POPMAIIMOHHBIX
obpasoBaTenbHbIX TexHoorui http://mschool.kubsu.ru;

4. DnexTpoHHbIH apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

5. DnexkTpoHHbIE 00pa3oBaTeibHbIE pecypchl Kadeapbl MHOOPMALMOHHBIX CUCTEM H
TexHosoruii B oOpazoBanun KyOI'Y u HayuHo-meronmueckoro >xypHana "IIIKOJIBHBIE
'OAbI" http://icdau.kubsu.ru/

6. MeTtoauveckue yKazaHusi AJs1 OOyYalOUIUXCH 10 OCBOCHMI) IMCUHMILIMHBI
(Monmy.Jist)

CamocTosaTenbHas paboTa CTyJeHTa BKJIIOUaeT B ce0s MOBTOPEHUE MaTepHalia IIKOJIbHOM
IIPOrpaMMBbI 110 TEOMETPUU U MaTepralia yueOHbIX MOCOOUH U3 CITUCKA JIUTEPATyPhl B IIYHKTE 5;
MOJMOTOBKA K JJa0OPAaTOPHBIM 3aHATHSAM, aKTHBHAs padoTa Ha JIEKIUAX, a TAKXKE MOJrOTOBKA K
KOHTPOJILHBIM paboTaM, pedepaTHBHOMY OTYETY U K dk3aMeny. Takoit Bug CPC
KOHTPOJIUPYETCA B XOJI€ MPOBEPKH JIOMAIIIHUX 33IaHUM, TIPYU OTBETAaX Ha YCTHBIE BOIPOCHI MO
MIPOMJICHHBIM TEMaM Ha JIEKUUOHHBIX U MIPAKTUYECKHUX 3aHATHUAX, & TAKXKE B XOJ€ MPOBEPKU
BBITIOJTHEHHMS 33/IaHUN KOHTPOIILHOUM paboThl, c1auu pedepaTUBHOrO OTUETA U B MPOLIECCE
HK3aMeEHa.

Buabl camocTosiTeIbHOM padoThI
OO0s13aTeNIbHBIMY NIPU U3YyUYEHUU AUCUUIUIHHBI «30paHHbIe pa3/ieibl FeOMETPUM»
ABJISIOTCA CJIEIYIOUINE BUJIbI CAMOCTOATEIBHON PadOThI:
- paboTa Ha JIEKIIMOHHBIX U JJAOOPATOPHBIX 3aHITHSIX;
- BBINOJHEHHUE JOMAIIHUX 33JaHUM;
- TOJTrOTOBKAa K KOHTPOJIBHOH pabore;
- TMOATOTOBKA peepaTUBHO-TBOPUECKOTO OTUETA;
- INOATOTOBKA K 3K3AMEHY.

Bo Bpems nekuuM CTyJEHT [OJDKEH BHUMATEIBHO BOCIPUHUMATh M3J1araeMblii
npernojaBaTesieM HOBBIM MaTepuan, KOHCHEKTHpPOBAaTh HEOOXOAMMbIE MOMEHTHI, 3a/1aBaTh
IPEnoIaBaTeNl0 YTOUHSIONUIME BOIPOCH M ObITh TOTOBBIM K OTBETY HAa BCEBO3MOKHBIE YCTHBIE
BOTIPOCHI TIpENojaBareisi Mo MpoiiieHHoW Teme. Bo Bpemsi 1abopaTopHOTO 3aHATHS CTYICHT
CaMOCTOSITEJIBHO BBINIOIHAET IPAKTUYECKHUE 3aJaHUs 110 TEME, IIPEUIOKEHHBIE IIPETI01aBATEIIEM,
OTBEYAeT Ha BOIIPOCHI IIPEIIOAABATENS, KAK C MECTA, TaK U y JOCKHU.

Boinonnenue nomaimiHero 3ajaHus MO AUCHUILIMHE MpeAroiaraeT: a) pazdoop 3agaHuii
OpPOILEAIEr0 MPAKTUYECKOro 3aHsTHsA; O) pelieHue NpesIoKeHHbBIX Ha JO0M 3ajad 1o
OPONJEHHON TeMe, B) IIOBTOPEHUE TEOPETUUYECKUX CBEIEHUN M3 Kypca T€OMETpuH,
HEOOXOIUMBIX JUISl IPOXOXKIEHUS MaTepuana CIeIyoLlero npakTuueckoro 3anatus. B cioyuae,
€CIM y CTYJEHTa BO3HUKAIOT TPYAHOCTH IPU BBINOJHEHUM JOMAIIHErO 3aJaHus, TO B
Ha3HAYEHHOE T10 PACIIMCAHUIO BPEMS OH MOXKET IIPOKOHCYJIBTUPOBATHLCS Y MIPENogaBaTelis
B xoHIIe cemecTpa MpoBOAUTCS OJJHA KOHTPOJIbHAS padoTa, NIUTEIbHOCTEI0 90 MUHYT U
cocToAIIas U3 JECSITH MPAKTUYECKUX 3a/laHui. TeMaTuka KOHTPOJIBbHOM paboThl COOTBETCTBYET
TEMaTHKE COJIEP/KATENbHbBIX Pa3JesIoB AMCUUILINHBL. Kaxioe 3a1aHue OlleHUBaeTCs 110 YEThIPEX
0anbHOM IIKaje OT HyJIsl JI0 TPEX, BHICOKAsl OLIEHKA CTABUTCS MPH MOJyuYeHUH He MeHee 21
0aJu10B, HUKHUN TIOPOT YCIEUIHOCTH cocTaBisieT 12 6amioB. /Iy HOArOTOBKM K KOHTPOJIbHOM
paboTe HEOOXOIUMO BBINOJIHATH 3a/1aHUs B X0/ie Ja00pAaTOPHBIX 3aHATHM, a TAKXKeE BBITOIHATh
JIOMAILIHUE 3aJaHUS.
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B koHIiie cemectpa nmpoBOAUTCS OfHA KOHTPOJIbHAS paboTa, NIUTEIHHOCTRI0 90 MUHYT U
COCTOSIIIAS U3 JIECATU MPAKTUYECKUX 3alaHui. TemMaTnka KOHTPOIbHONU pabOThl COOTBETCTBYET
TEMaTUKE COJAEPKATEIbHBIX pa3zesioB JUCHUILINHBL. Kax1oe 3ajaHue OlleHUBAETCS 10 YEThIPEX
0anbHOI IIKalme OT HyJsS IO TpeX, BBICOKas OlEHKa CTaBUTCS MPU MOTyYyeHUH He MeHee 21
0aJJIOB, HMKHHI TIOPOT YCIIENTHOCTH cocTaBisier 12 6amioB. [[iisi MOATOTOBKH K KOHTPOJIBHOMN
paboTe HEOOXOAMMO BBHIMOTHITH 33JaHUS B X0 Ja00paTOPHBIX 3aHATUMN, a TaKXKe BBITOIHATH
noMaiHue 3afanus. Beime B mynkte 4.1.1 npuBenena npuMepHasi KOHTPOJIbHaAs paboTa, CIIUCOK
3aJaHUil B KOTOPOW BKJIIOYAET B ce0sl MPAKTUYECKU BCE THUIIBI 3aJJaHUN peabHON KOHTPOJIbHOM
pabotsl (B coorBeTcTBUU ¢ DOC TUCIIUTIIIUHEI).

B ocBoeHnu nucuMIUIMHBI MHBAIUAAMM U JIMLIAMHU C OTPAHUYEHHBIMU BO3MOYKHOCTSMH
3/10pOBbsl OOJIBIIOE 3HAYEHHE MMEET WHAMBHyallbHas ydeOHas pabora (KOHCYIbTALUU) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepHara.

WunuBuayanbHble KOHCYJbTAllMM 10 TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpOM,
CHOCOOCTBYIOLIMM MHIMBUAYAIU3ALUU OOyUYEHUS U YCTAHOBJIEHUIO BOCIIUTATEIILHOTO KOHTAKTa
MEXIy I[pernojaBaTesieM U O0y4arollMMCs HMHBJIWIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBbS.

7. MaTepuajibHO-TEXHUYECKOE olecriedeHne Mo JUCHUIIUHE (MOIYJII0)

HanmeHnoBaHue cnenmanbHbIX OCHaIIIEHHOCTH CIIeHaTBHBIX [epeueHs MUIIEH3NOHHOTO
TIOMEIEHUH TIOMEIIEHUH POTrpaMMHOT0 00ecHeyeHus!
VYuebOHble ayTUTOpUU st | MeOGens: yaeOnast Mmebens JlexronHas ayIUTOpHUS,
NPOBENICHNUSI 3aHATHH JIEKIMOHHOro | TexHMYeckue cpencTBa OOy4eHUs: | OCHAICHHAs NPEe3CHTAHOHHOI
THIA 9KpaH, MPOEKTOP, KOMIBIOTEP TEeXHUKOH  (IIPOEKTOp,  JKpaH,
KOMIBIOTEP/HOYTOYK) u

COOTBETCTBYIOIIAM TMPOTPAMMHBIM
obecrieuennem (I10) 308 H, 505H,

507H;.
YueOHble ayIUTOpUN st | MeGenb: yueOHast Me0enb CrierianbpHOE MTOMEIICHNE,
TPOBEICHUSI 3ansTHi | TexHudeckue cpeacTBa OOy4YeHUs:: | OCHALEHHOE JOCKOW, MapKepamu U
CEeMHHApPCKOr0 THIA, TPYNIOBBIX U menom 312H,314H, 307H, 310H
WHIUBUIYAIbHBIX  KOHCYJIbTAIINH,
TEKYIIET0o KOHTPOJIS u
OPOMEKYTOUHOM aTTECTAIIMH
VYueOHbIe ayTUTOPHUU i | Mebenb: yueOHas MeOeIb Kabuner s caMOCTOSTEIBHOMN
KypCOBOTO npoekTupoBaHus | TexHudYeckue cpeacTBa OOydeHus: | paboThL, OCHAII[EHHBIN
(BBIMIOJTHEHHUST KYPCOBBIX pabor) 9KpaH, MPOEKTOP, KOMIBIOTEP KOMITBFOTEPHOM TEXHHUKON c

BO3MOXKHOCTBIO TIOAKIIIOUCHHST K
cetu «UMHTepHeT», mnporpamMmon
SKPaHHOTO YBEIUYCHUS u
00€eCIIeUeHHBII JOCTYTIOM B
JNEKTPOHHYI0  MH(OpPMAIMOHHO-
00pa3oBaTeNbHY IO cpeny
yuusepcurera. (309H, 320H)

Jns  camocrosTenbHOM — pabOTBl  OOyYarommMXcs  MPEAYyCMOTPEHBI  TOMEUICHWS,
YKOMITJIEKTOBAaHHBIE ~ CHEIUATU3UPOBAHHON  MeOeNbl0, OCHAIICHHBIE KOMITBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOJAKIIOUEHUS K ceTn «VHTepHeT» U obecreueHrueM JT0CTyma B
JNEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

HanmMeHoBaHUE MOMEIICHHH TS OCHAIIIEHHOCTh MOMEIICHUN IS [lepeyeHb THUIIECH3UOHHOTO
CaMOCTOSATENBEHOM PabOTHI CaMOCTOSATENEHON PaOOTHI MPOTPaAMMHOTO 00eCTIeUeHHS
o0yJaromuxcs o0yJaromuxcs
ITomemnienne assi caMOCTOSATENFHON | Mebens: yueOHas Mebenn




paboThI o0ygaromuxcs (YUTaTbHBIN
3an Haydanoii 6ubnnorexn)

Kommurekt  cnenmanm3npoBaHHOM
MeOenTl: KOMIIBIOTEPHBIE CTOJIBI

Ob6opynoBanue: KOMITBIOTEpHAS
TEXHUKa C TOAKIIOYEHHEM K
uH(popMaLnOHHO-
KOMMYHHMKallMOHHOMN
«WHTEPHET» W JOCTYHmOM B
JJIEKTPOHHYI0  MH(OpMaMOHHO-
00pa3oBaTeNbHYIO cpeny
0o0pa3oBaTeNpHOH  OpraHH3aldH,
BeO-KaMepsl, KOMMYHHUKAIIHOHHOE
obopynoBaHne, oOecreynBaromiee
JOCTYI K  CeTH  HMHTEPHET
(mpoBoxHOE COEIUHEHNE u
OecripoBOJIHOE  COENUHEHUE  TI0
texaonoruu Wi-Fi)

CCTH

[Tomemienue mj1si caMOCTOSTEIILHOM
paboTsl oOyuaronuxcs (ayn.314H)

MeGenb: yueOHast MeOenb
Kommuiekt  cnenmanu3npoBaHHOM
Me6enH: KOMIBIOTEPHBIE CTOJIBI
Oo6opynoBanue: KOMIBIOTEPHAS
TEXHHKa C MOJKIIOYCHHEM K
WH(POPMAITHOHHO-
KOMMYHHKAIIMOHHOM
«/HTepHeT» W IOCTymOM B
JNIEKTPOHHYI0  MH(OPMALOHHO-
00pa3oBaTeNbHYIO cpeny
o0pa3oBaTeNpHOH  OpraHHU3aluH,
BeO-KaMephl, KOMMYHHUKAIIMOHHOE
obopyJoBaHue, oOecreunBaroee
JA0CTyl K CeTU HUHTEPHET
(mpoBogHOE COE/INHEHUE u
OecrpoBOHOE ~ COEIUHEHHE IO
texaonorun Wi-Fi)

CETHU




