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1. IEJIM M1 3AJJAYY TUCHMUTLINHBI

Ieny oucyunaunst - GOpMUPOBAHNE CUCTEMATHUECKUX 3HAHUN B 00JIACTH T€OMETPHUU U
€€ OCHOBHBIX METOJIOB.

3aoauu oucuunIUHbL:

- II03HAKOMUTb Kak C TpYyNIOBOM, TaKk M €O CTPYKTYpHOM TOYKOW 3peHus Ha
TE€OMETPHIO;

- HAY4YUTb IPUMEHATH BEKTOPHBINA U KOOPAUHATHBIM METOJ JI1 pELICHUS 33/1a4;

- JaTh obuiee MpeacTaBieHue 00 3JIeMEeHTaXx MHOTOMEepHO# reomerpuu adduuHOrO M
€BKJIMJI0BA IIPOCTPAHCTBA;

- HAy4YUTh MCIOJIb30BaTh 3HAHUS TOIIOJIOIMH IIPHU OIIPENEICHUH JIMHUH, [IOBEPXHOCTEH,
Ir€OMETPUYECKUX TEJ;

- HAy4YuTh NPUMCHATH IIOJYyYEHHBIC 3HAHUA JUId PELICHMs 3aJad IIKOJBHOIO Kypca
TE€OMETPHUH.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII

JIMCIMITIMHA BXOJMUT B 0053aTelIbHYIO YacTh npodeccuonanbroro mukia (61.0.05.04).

Jlnist ocBOEHMSI AUCIUIUIUHBI «['€OMETpHUs» CTYIEHThl MCIOJB3YIOT 3HAHUS, YMEHUS U
BUBI JICATCIILHOCTH, C(HOPMHUPOBAHHBIC B TPOILECCE M3YYCHHUS MAaTEMaTHKH, TCOMETPUU B
00111e00pa3oBaTeIbHON IITKOJIE.

OcBOeHHE JUCIUILIMHBI SBISCTCS OCHOBOM ISl MOCIIEAYIOMIETO M3YYCHHS KYPCOB IO
BBIOOPY CTYJEHTOB, COJCPKAHUE KOTOPBIX CBS3aHO C YIIyOJICHHBIM W3YYECHUEM IOHSITHS YUCIIA
1 ero 0000IICHUH.

3. TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHMUSA JUCHUIIVIMHbI

[Ipouecc wm3ydyeHMs] JAMCLUMIUIMHBI HalpaBleH Ha (QOPMHUPOBAHUE  CIIEAYIOLIUX
KomnemeHuui.

- Crioco6eH MpOoeKTUPOBAThH U PeaTi30BbIBATh IPOrPaMMy OCHOBHOTO U CPEHETo 00IIero
o0pa3oBaHus B peaMeTHOH obnact Marematuka (ITK-1).

B pe3ynbrate W3ydeHUS MUCIUTUTHHBI CTYICHT JOKCH:
3HaTh:
[TK-1.1 - OCHOBBI MPOSKTUPOBAHUS U PeaTH3AI[MHU IIPOTPAMMBbI OCHOBHOTO M CPETHET0 00IIEeTro
oOpa3oBaHus B peaMeTHON o01actu MaTtemaruka (3);

Ymern:

[1K-1.2 - mpoeKkTupoBaTh U MPOBOIUTH YUEOHBIEC 3aHATHUS 110 MATEMATHUKE, B TOM YHUCIIE
UCIIOJIb30BaTh METO/IbI U CPE/ICTBA ME€JarOrn4eCKOro MOHUTOPUHTA, TIO3BOJISIONIUE OLIEHUTh
CTereHb CPOPMHUPOBAHHOCTH Y 00YJAOIINXCSl KAYeCTB, HEOOXOAMMBIX IS TATbHEHIIIero
oOyuenus u pazsurus (Y);

Baaners:
[1K-1.3 - MeTomamMu, IpUEeMaMH U CIIOCO0aMU TIPOSKTHPOBAHUS M PEATU3AIIH ITPOTPAMMBI
OCHOBHOTO H CpPEIHETro 0011ero 00pa3oBaHus B MpeAMETHOM obnactu Marematuka (B).



4. OFBEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OGH_IEUI TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISACT 9 3a4eTHBIX CAUHUIIL.

Bun yueGHO# paboThI Bcero CemecTpbl
9acoB 2 3 4 5
AyauTopHbIe 3aHATHS (BCEro) 118 42 26 24 26
B mom uucne:
Jlexuuu (JI) 46 16 10 10 10
[Ipaktuueckue 3ausrus (I113) 72 26 16 14 16
CamocTosiTeJibHasi paboTa CTy/J1eHTOB (BCero) 152 39 10 12 91
B mom uucne:
[TonroToBKa K JEKIUSIM 40 10 - - 30
IToaroToBKa K MPakKTUYECKUM 3aHATHSIM 40 10 - - 30
[ToaroToBka K Tecty 40 10 - - 30
[TonroroBka k 3a4éTy 12 - - 12
[TonroroBka K SK3aMeHY 10 9 - - 1
[ToaroroBka Kk KOHTPOJIBHON paboTe 10 - 10 - -
IK3a IK3a
Bua npomexyTo4HON arTecTaluu MEH P | saugr | men
DK3aMEHBI - - - - 54
OO61mas TpyA0eMKOCTh JacChl 324 108 36 36 144
3a4€THBIC CAMHUIIBI 9 3 1 1 4
5. COAEP) KAHUE JUCHUITJIMHBbI
5.1. Conep:xanue pa3nenoB (MoayJieil) IMCHUUILUINHBI
Ne | HaumeHnoBaHue Coaepxanue
n/n | pasgena (MoayJisi)
AHCHUTLINHBI
3JIEMEHTHI BEKTOPHOM AJITEBPBI. TEOMETPUSI HA
MNJIOCKOCTH
1.1. | DnemeHTHI Bektop. CioxeHue U BEIYMTaHHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa
BEKTOPHOI Ha 49ucio. KoJIMHEapHOCTh H  KOMIUIAHAPHOCTH BEKTOPOB.
anredpbl JluHeitHast 3aBUCHUMOCTH BEKTOPOB. BEKTOpHOE MpPOCTPaHCTBO.
basuc m pa3sMepHOCTh BEKTOPHOTO NPOCTPAHCTBA. BeKTOpHBIE
noanpocTpancTBa. KoopauHaTel BeKTOpa U HMX  CBOMCTBA.
CxkanspHoe INpOM3BEICHHE BEKTOPOB. BEKTOpHOE M CMenaHHOe
Mpou3BeieHne BEKTOpoB. [IpuiiokeHrne BEKTOpPHOW anredphl K
pEIICHUTO 3a/1a4.
1.2. | Meron koopnuHat | ApdunHas cucrtema KoopAMHAT Ha IulockocTH. KoopauHaTsl
BEKTOpa M TOYKH. JlelleHre oTpe3Ka B JAHHOM OTHOIIICHUH.
HA MJIOCKOCTH
[IpsiMmoyToNbHAST JEeKapTOBa CHUCTEMa KOOPJIMHAT Ha TUIOCKOCTH.
Brrunciienre ckaisipHOro Mpou3BeAeHUs. MeTpruiecKue 3a1auu.
[IpeoOpazoBanrue  KoOpAMHAT Ha  IIOockocTu.  [lonmspHbie
KOOPJMHATHI, WX CBSI3b C MPSIMOYTOJBHBIMH JI€KaPTOBBIMHU
KOOpJMHATAMH.
['eomeTpryeckoe WCTOJIKOBAaHUE ypaBHEHWH W HEPABEHCTB.




Anrebpanueckasi TUHUS U €€ MOPSIOK.
KoopauHatHblil METO pelieHNs] TEOMETPUYECKUX 3aa4.

1.3

IIpsaMass TUHMSA HA

IJIOCKOCTH

[lpsmass kak JUHHUS TEepBOro mopsaka. Pasmuunbie crnocoObl
3amanus  mpsmon. OOmiee ypaBHeHHe TmpsMon. B3aumHoe
pacoJIOKEHUEe JBYX IpPSAMBIX. ['€OMETpUYECKUMH CMBICI 3HAaKa
TpexwieHa Ax + By+C.

IIpsiMas B IpsAMOYTOJIBHOM IEKapTOBOM cucreMe. BekTop
HOopManu. MeTpuueckue 3a1aun Ha npsaMyto. IIpunoxkenue k
PELICHUIO 3a/1a4 IKOJIBHOT'O Kypca Fr€OMETPUH

1.4

JIMHMH BTOPOrO

nopsiAKa

Omnunc. OnpenesieHUe, KaHOHMYECKOE YpaBHEHHE, CBOMCTBA.
OKCLEHTPUCUTET U JAUPEKTPUCHI 3uiunca. /luamerpsl ssuuica,
KacaTeJbHas K JUIUIICY.

['unepOomna: ompeneneHue, KAHOHUYECKOE YpaBHEHHUE, CBOMCTBA.
ACHMIITOTBI, TUaMETPbI, KacaTeJabHasl.

[Tapabona. Omnpenenenne, KaHOHUYECKOE ypaBHEHHE, CBOMCTBA.
Juametpsl u kacatenbHas. ONTHYECKOE CBOMCTBO.

YpaBHEHUsI JIMHUI BTOPOTO MOPSJIKA B TOJSPHBIX KOOPAUHATAX

IIPEOBPA3OBAHHUA IVIOCKOCTH

2.1

OToOpaxenus u
npeodpa3zoBaHus
MHOKeCTB

OtoOpaskenus MHOecTB. [IpeobpazoBanus miockoctu. ['pymmna
npeoOpaszoBanuii mockocTu. [loarpynmna rpymisl
peoOpa3oBaHUi TIOCKOCTH.

2.2

JIBMsKeHUs
IJIOCKOCTH

JIBukeHMe IUIOCKOCTH. AHanuthyeckoe 3agaHue. (CBolicTBa
JIBWKeHU. YacTHbIe BUIbBI JBH)KEHUU. [IBHKEHHsS TEepBOro M
BTOPOTO POJA U UX KJIaCCUPUKALIMSL.

Pasnoxenne nBUKEHUN B IPOU3BEIECHUE OCEBBIX CHMMETPHM.
['pynna nBu>keHud U ee noarpynmnsl. PaBeHCTBO duryp

2.3

INonoous
IJIOCKOCTH

[TpeoOpa3zoBanue momobus. 'omoTeTnsi. AHaAIMTHYECKOE 3a/laHue
nono6bust. CBolicTBa mo100usl.

['pynna momo6uit iockoctu U ee moarpymsl. [lonobue duryp.
IIpenMer eBKJINIOBOM r€OMETPUH

2.4

Adpunnbie
npeodpazoBaHus
IIOCKOCTH

A¢dunHOE mnpeoOpazoBaHUE, €ro AHATIUTHUECKOE BBIPAXKEHHUE.
CpoiictBa  apdunHbIX  mpeoOpasoBanuil.  IlepcrekTHBHO-
aduHHBIE npeoOpa3oBaHusl. ['pymnma apUHHBIX
peoOpa3oBaHuil U €€ MOArPYIIIbL.

Addunnas skBuBaneHTHOCTH Guryp. [Ipenmer adpunnoii
reometpui. [lpunoxenue npeobpazoBaHuil K PEIICHUIO 3a7a4
MIKOJBHOTO Kypca T€OMETPHH

IIPAMBIE, IV'IOCKOCTH H KBA/IPUKH
B TPEXMEPHOM IIPOCTPAHCTBE

3.1

BexTopHoe U
CMeIlIaHHOoe
Npou3BeIeHUeE.
MeTtoa KoOpaAMHAT
B NIPOCTPAHCTBeE

KommutanapHOCTE BEKTOpOB. ba3uc B TpeXMEpHOM BEKTOPHOM
IIPOCTPAHCTBE.

Addunnas cucrema KoopAMHAT B MpocTpaHCTBe. JleneHue
OTpe3Ka B JAaHHOM OTHOUIEHHH.

IIpssMoyronbHas AeKapTOoBa CUCTEMA KOOPJIMWHAT B MPOCTPAHCTBE.
Brruncnenue ckalsspHOro NMpPOU3BEACHMS, KOOPAUHAT BEKTOPHOIO
IIPOU3BEJICHNS,  BBIYMCICHUE  CMEIIAHHOIO  MPOU3BEACHUS.
Merpuueckue 3a1a4u.

[TpeoOpa3oBanue KOOpAMHAT B IpocTpaHcTBe. [IoBEpXHOCTH U ee
ypaBHeHHe.  AureOpanyeckas  MOBepXHOCTb.  JIuHus B
IIPOCTPAHCTBE U €€ YPABHECHHUE.




[TpunoxeHne BEKTOpHOW anreOpbl M METOoAa KOOpAMHAT K
PEIIECHUI0 CTEPEOMETPUYECKHUX WIKOJBHBIX 334a4 IIKOJIBHOIO
Kypca reoMeTpuu

3.2 | [lnockocTH U I110CKOCT Kak IOBEPXHOCTh IEpPBOro mnopsuaka. Pasimynsle
npsivbie B CrocoObl 3a7aHusl MIOCKOCTU. B3auMHoe pacnonoxeHue IByX U
TPeXMepHOM TPEX IJIOCKOCTEN B IIPOCTPAHCTBE. [ €OMETpUUECKH CMBICI 3HAKa
NMPOCTPAHCTBE yerplpexuiieHa Ax+By+Cz+D.

IInockocTs B NIPSMOYIOJBHOM  JI€KapTOBOM  CHCTEME.
Metpuyeckue 3aauu.

Paznuunblie ciocoObl 3a1anus npsiMol. BzaumHoe pacnonoxeHue
JBYX TPAMBIX, HPSIMOM M IUIOCKOCTH B  IPOCTPAHCTBE.
Mertpuueckure 3aja4u Ha MPSIMYIO

3.3 | IlpeobpazoBanus JBuxenue mpocTtpanctBa. IIpeoOpasoBanue mojolusi u
NPOCTPAHCTBA ad¢uHHBIE TpeoOpazoBaHus. ['pynmoBoii MOIX0 K TeOMETPHUH.

3.4 | lloBepxHoOCTH IToBepxHocTH BpameHus. L{lmmmHaprudyeckue 1 KOHUYECKUe
BTOPOI0 NOPSAAKA IIOBEPXHOCTH.

[ToBepxHOCTHU BpallleHUs1 BTOPOTO MOpsiIKa.

Onnuncoua, runepooaouabl, napadonouasl. Mzydenue ux
CBOMCTB 10 KAHOHUYECKUM ypaBHEHUAM. [IpsMonuHelinbie
00pa3yrolye NOBEpXHOCTH.

KoHnueckue ceueHus.

3.5 | Appunnbie n Axkcuombl  Beling  n-mepHoro  aduHHOrO  MpOCTpaHCTBA.
€BKJIN/I0BbI - Addunnas cucrema koopaunart. [IpeoOpasoBanue koopaunat. K-
MepHbIe MEpHBIE  IUIOCKOCTH.  B3aMMHOE  pacnosio)KeHHe  ABYX
NPOCTPAHCTBA TUIEPIUIOCKOCTEM.

Jlunelinble 1 OMiIMHEHHbIE (POPMBI HA BEKTOPHOM IIPOCTPAHCTBE.
[IpeoOpa3zoBanre MaTpullbl OUIMHEHHON (OPMBI MPU HEpexojie K
HOBOMY 0azucy.

n-MEpPHOE  €BKJIMJOBO  IpocTpaHCcTBO. OpTOHOPMUpPOBAaHHAs
cucTema KoopauHaT. Merpuueckue 3a1aun

3.6 | KBagparuunbie KBanparuunass ¢opma, ee panr. llpuBeneHue KBaapaTUUHON
¢hopMbI H (bopMBI K KAHOHUYECKOMY BU1Y. 3aKOH UHEPIUH.

KBaJIpUKH KBampuku B adduuHoMm mpocrpancte. LleHTp KBagpuku.
IIpuBeneHne ypaBHEHUS KBAaJpPUKH K KAaHOHHYECKOMY BUIY.
Knaccudukanus kBagpuk B ap(GUHHOM POCTPAHCTBE.
ITpuBeneHne ypaBHEHHUS KBAaJpUKH K KaHOHUYECKOMY BHIY B -
MEPHOM €BKJIUJ0BOM MPOCTPAHCTRBE.
IIPOEKTUBHAA '’EOMETPHA

4.1 | IIpoekTUBHOE [lenTpasibHOE NPOEKTUPOBAHHE M €ro CBOWCTBA. H-MEPHOE

NPOCTPAHCTBO IIPOEKTUBHOE NPOCTPaHCTBO. [IpoekTHBHAs MpsiMasi U MIOCKOCTb,

UX MOJIETIN.

IIpoexkTBHBIE KOOPAWUHATHI
npeoOpa3oBaHuUsI.
YpaBHEeHHE MpsMOM HAa IPOCKTUBHOM IUIOCKOCTH. B3ammHoe
pacrnojoXeHue JByX MpsAMbIX. [IpuHIMI — JBOMCTBEHHOCTH.
Teopema [le3apra.

CnoxkxHoe OTHOIIEHHWE YEThIpeX TOYeK MPsSMOii,
CI105KHOE OTHOILIEHUE YETBHIPEX MPSAMBIX ITYyYKa.
[TpoexTuBHBIE MpeoOpa3zoBaHus MIOCKOCTH. ['omonorus. ['pynna
NPOCKTHBHBIX  mpeoOpa3zoBaHuid.  Ilpeamer  mpoeKTHBHOM

Ha HpHMOﬁ n IINIOCKOCTH, HX

CBOWCTBA.




TEOMETPHH.

I"apmonuyeckue yeTBepku ToueK. [10THBIN YeThIpEXBEPIINHHUK.
[IpoekTuBHBIE ¥ TEPCHEKTUBHBIE OTOOPAXKEHUS  MPSMBIX.
[IpoexkTuBHBIE npeoOpa3oBaHUs MPSMOM. HNuBontonus.
Pa3noxeHne NPOEKTUBHBIX OTOOpaXEHUH U TpeoOpa3oBaHUIA
MPSIMBIX B IPOU3BEJCHHUE MMEPCIIEKTUBHBIX OTOOPaKEHUIA.

4.2 | JluHuM BTOPOTO JIuaus BTOPOro nopsiaka Ha IPOEKTUBHOM IUIOCKOCTH, €€ paHr.
NMOPSIAKA HA [IpuBeneHne ypaBHEHUS JIMHUM K KaHOHHYECKOMY BUAY,
NPOEKTHBHOMI kiaccupukanus TuHui. [lepeceuenre MMHUM BTOPOTO MOPSAIKA C
IJIOCKOCTH npsmoii. KacarenbHas k TuHUM. JleHCTBUTENBHBIN OBaJI.

ConpsiKEHHOCTh TOYEK OTHOCUTENBHO oBana. [lomroc u mossipa.
ITomspurer.
Teopema IlTelinepa u [Tackans. KoHcTpyKTUBHBIE 3a/1a4H.
AdduHHas W eBKIMAOBA TEOMETPUS C TPOCKTHBHOH TOYKH
3peHusl.
IIpunoxkeHne wune M METOAOB IPOCKTUBHOW TE€OMETPUH K
PELIEHUIO IIKOJIbHBIX 3a/1a4

METO/bI H30BPAJKEHHH

5.1 | U300paxenune [TapannensHOo€ TPOSKTHPOBAaHWE M €ro cBoicTBa. AddunHasL
IUVIOCKHX H HKBUBAJIEHTHOCTD (QUTYD.

MPOCTPAHCTBeHHBbIX | M300parkeHne miockux GUryp B mapauiedIbHBIX MPOSKIUSX.
¢uryp. Teopema Ilonbke-llIBapua. M300paxkeHue MPOCTPAHCTBEHHBIX
IMo3uuuoHHbIE U ¢buryp B napajuieIbHbIX MPOCKIUAIX.
MeTpHYeCcKue AKCOHOMETpHUSL.
3aj1a4u [TonHbie u HenoaHble n300pakeHus. [lo3uMOHHBIE 3a1a4H.
MeTtpuuecku ornpeaeneHHbIe H300pakeHus. MeTpudyeckue 3a1auu.
ITonsitue o metone Monxa
5.2 Pa3zaesibl AMCUMIIJIMH M BH/bI 3aHATHH
Ne HanmeHnoBanue Jlekn. | IIpakr. JIa6. | 91 | CPC | Ucnonb3oBanue | Bee-
n/ | pasgesna IUCHUILINHBI 3aH. | 3aH. HHTEPAKTHUBHBI | IO
n X ¢opm,
TEXHOJIOTHH
1 | DnemeHTHI 4 8 - - 80 Jlexums- 92
BEKTOPHOM anreOpsbl. IIPE3EHTALNS 10
I'eomerpus Ha teMe «lIpsmas
IJIOCKOCTH Ha TUIOCKOCTH»
(24.)
2 | IlpeobpazoBanus 2 4 - - 80 - 86
MIJIOCKOCTH
3 | IlmockocTH, mpsMble 2 4 - - 44 [Ipaxr. 3aH. ¢ 50
Y KBaJIpUKU B HCIIOJIb30BaHUEM
TPEXMEPHOM HCCIIEI0BATEINBC
MIPOCTPAHCTBE KHX TE€XHOJIOTHH
(24.)
4 | IlpoexTHBHAS 23 36 - - 76 Jlekt. 3aH. ¢ 135




Ne HaunmeHoBaHue Jlekn. | IIpakr, JIa6. | 91 | CPC | Ucnonb3oBanue | Bee-
n/ | pa3gesna TUCHUILINHBI 3aH. | 3aH. HHTEPAKTUBHBI | IO
n X ¢opmMm,
TEXHOJIOT Uil
TeOMETpPHUS HCIIOJIb30BaHUEM
UCCIIEJIOBATEIIbC
KUX TEXHOJIOTHUI
(254.)
5 | Meronsl nuzobpakenuit | 23 36 - - 76 [Ipakr. 3aH. ¢ 135
UCIIOJIb30BaHUEM
HCCIIeI0BATENBC
KHX TEXHOJIOTUU
(254,
IK3amennl - - - - - - 54
BCEI'O: 46 72 - - 152 50 324
B ToM umciie, HCTIOIb30BaHHE HHTEPAKTUBHBIX (popM, JEKUUU | TPaKT
TEXHOJIOTHIA 25 25
8. YYHEBHO-METOJUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE
JAUCHUIIJIMNHBI
a) OCHOBHasl JINTepaTypa:

1. Amanacan, C. JI. Teometpus 2 : yae6HOe mocobue s By3oB / C. JI. AranacsH, B. T'.
[Toxposckuii, A. B. Ymakos ; noa penakuueii C. JI. AranacsH. — 2-e uza. — MockBsa :
Jlaboparopus 3Hanui, 2020. — 545 c. — ISBN 978-5-00101-678-6. — Tekcr :
ANEKTPOHHBIN // DnekTpoHHO-OnbmmoTeunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/37030.html

2. 3onomapésa, H. /]. TeomeTpusi. OCHOBHOM KypC C PELICHUSMHU U YKa3aHUSAMH : y4eOHO-
Meroaudeckoe nmocooue / H. JI. 3omorapéra, H. JI. Cemennsena, M. B. ®enotoB ; non
penakuueit M. B. ®@enoroBa. — Mocksa : JlaGopaTtopus 3nanmii, 2018. — 305 ¢. —
ISBN 978-5-00101-593-2. — TekcT : 2JIeKTpOHHBIA // DIEKTPOHHO-OMOIMOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/89215.html.

3. Pasmvicnosuy, I'. Il. Teomerpus u anrebpa. [Ipaktukym : ydeOnoe mocobue / I'. IL.
PasmeiciioBuy, A. B. ®ununmos, B. M. llupsieB. — MuHck : Beiniimas mkona, 2018.
— 384 ¢c. — ISBN 978-985-06-2823-7. — TeKcCT : 21EeKTPOHHBIA // DJIEKTPOHHO-
OoubIroTeyHast cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/90762.html

0) 10MOJIHUTEJILHAS JUTepaTypa:

1. Aunekcanapos, A. 1. Kypc ananutuyeckoil reoMeTpun U JuHeHHoN anreOps! [ Tekct]: yu.
nioc. st By30B / A. J. Anekcanapos. — M.: Hayka, 1979.

2. Amanacsan, JI. C. Teomerpus, u.l [Tekcr]: yueOHoe mocoOue mans Tmed. HWH-TOB. /
JI. C. AranacsH, B. T. bassuteB. — M.: [Ipocsemnienwne, 1986. — 336 c.

3. Amanacsn, JI. C. Teomerpus, 4.ll. [Tekcr]: ydgeOHOEe mTocoOHWe i Tex. WH-TOB. /
JI. C. Aranacsn, B. T. bassuies. — M.: [Ipocsemenue, 1987. — 351 c.

4. Knemenux, /]. B. CoopHuK 3a1a4 110 reomeTpuu. [Tekct]: yueOHOe mocobue aJis By30B. /
N. B. Knerenuk. — M.: Hayka, 1986. — 223 c.

5. 3auka, B. B. TlpeoOpa3zoBanus miockocTu [Tekct]: yueOHOoe mocoOme / B. B. 3auka,

T. @. ®ponosa. — buiick: BIIT'Y, 2004. — 76 c.



http://www.iprbookshop.ru/37030.html
http://www.iprbookshop.ru/89215.html
http://www.iprbookshop.ru/90762.html

6. Kagsapos, A. K. T'eomerpusa: B 2 4. u. 1 [Tekcr]: yuyeObHOoe mocobue — 2-¢ H3I.,
amantupoBanHoe moxa ctanmaptel 2 mokonenus / A. XK. XKadspos. — HoBocubupck:
Cubupckoe yHUBEPCUTETCKOE U311-BO, 2012

7. XKagsapos, A. K. Teomerpusa : B 2 u. u. 2 [Tekcr]|: yueOHOe mocobue — 2-¢ u31.,
aganTupoBaHHoe moxa ctaHmapthl 2 mokosienus / A. XK. Xadspos. — HoBocubupck:
Cubupckoe yHUBEpCUTETCKOE U311-BO, 2013. — 267 c.

B) IPOrpaMMHoOe o0ecrieyeHue:

1. Pabota Ha KOMIBIOTEpE TMPOBOJUTCS C HCIOIB30BAHUEM JIUIICH3MOHHBIX BEPCHA
omnepannonnoi cucremsl Microsoft Windows XP Prof.

2. Jlns paboThl B OMOIMOTEKE HCIIONIB3YeTCsl OOIIEBY30BCKOE JTUIICH3MOHHOE TIPOTPAMMHOE
obecrieuenue «Mpbuc-64», B cocraBe kotoporo Bxomar APM «Karamoruzarop», APM
«Yurarenb», APM «Anmunuctpatop», APM «Komrmiekratopy, Web-Hpouc (CZ39.50)

3. Jlunensuonnas nporpamma AVYII (IllaxTer) — kOMILIEKC «DIEKTPOHHBIE BEIOMOCTH

r) 6a3bl JAHHBIX, HHPOPMAIHOHHO-CIPABOYHbIE U IOUCKOBbIE CHCTEMBI:
1. HarmonanwHsiii 1tudpoBoit pecype Pykont. Pexum nocryna [http://www.rucont.ru/].
2. YHuBepcHuTeTcKas OnbimoTeka oH-yiaiiH. Pexxum nocryma [http://www.biblioclub.ru/]. 6)
uHTepHEeT-pecypcsl 1. http:// www.4p.ru 2. http://marketing.com.ru

n) Ilepeuennb yueOHO-MeTOAUYECKOT0 O0ecTieYeHNs A5l CAMOCTOSTEIbHOI PadoThI
00y4yaIuXxcs Mo JUCHUILINHE:
1. Opranuzanus caMOCTOSITENIbHON pabOThl CTYIEHTOB B YYPEXKJACHUU BBHICIIErO 00Opa3oBaHUs
[Tekcr]: metomudeckue pexkomenganuu / Coct.E.b. Many3una, E.D. Hopuna; Anraiickas roc.
Axkanemus o0p-s uMm. B.M. lllykmuna. — buiick: ®I'bOY BIIO «AI'AO», 2014. — 84 c.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

HanmeHoBaHMe OMEIIEHH IS TIPOBE/ICHHSI BCEX BUAOB YUeOHOU NESTENLHOCTH, IPELYCMOTPEHHOH | Azpec (MECTOMOIOKEHHE)

y4eOHBIM IIJTAHOM, B TOM YHCJI€ TIOMEMIEHUS IJI1 CAMOCTOATENbHOH paboThL, ¢ yKa3aHHEM HepeyuHs MOMEIICHH 17151 IPOBEACHUS
OCHOBHOTO 000py/10BaHHMs1, Y4eOHO-HATIIAAHBIX MOCOOUH U MCIIOJIB3YyEMOTO IPOrPAMMHOTO BCEX BHJIOB yueOHOMH
obecrieuenHus JIeATENbHOCTH NIPEXyCMOTPEHHON

yueOHBIM UIaHOM (B cily4ae
peanu3anuu 00pa3oBaTeIbHON
IIPOrPaMMEI B CETEBOIT hopme
JIOTIOJTHUTEBHO YKa3bIBACTCS
HaNMCHOBAHHUE OPraHU3AINH, C
KOTOPOH 3aKITFOUEH JIOTOBOP)

Ayn. 106 YueOHast puzndeckast 1abopaToprst Poccuiickas ®enepanus, 659300
YueOHast ayAMTOpHst 1J1sl IPOBEACHHS 3aHATHHI JIEKIIMOHHOTO TUIA, 3aHATHI CEMUHAPCKOTO THIIA, r. buiick, yn. CoBetckas, 9,
KypCOBOTO IPOSKTHPOBAHMS (BBIITOIHEHHST KYPCOBEIX pa0oT), TPYHIIOBBIX M HHIUBUTyaTbHBIX y4eOHBII Kopityc 3

KOHCYIBTAaLlUH, TEKYIIET0 KOHTPOIIS U IPOMEXKYTOUHON aTTecTallu

CrenuanusupoBanHas Mebenb. TeXHuYecKue cpeicTBa 00ydeH s: KOMIBbIOTEPBI, 000PYIOBAHMS IS
(hU3KKH, HATMYKE TOAKITIOUCHHS K ceTH MIHTepHeT.

Microsoft WindowsXP Ne muuensun 44039700, Microsoft Office - 2010 Ne uuensun 49379849
Ilepeuens auyen3uonno2o npospammnozo obecneyenus. Pexeusumel noomeepaicoaioujeco 0oKymenma
Koncynomanm Ilnoc [Jocoeop Ne26 om 30.12.20222 OO0 «IOpkomn»

Mathcad University Classroom Perpetual - 15 (cemesan eepcus) Koo PKG-7517-EN
PTC606002CD140-004

Borland Developer Studio 2006 Professional AcademicEdition SKU: BDB0006WW1518A
Borland Developer Studio 2006 Professional AcademicEdition (cemesan éepcusn Kusas
mamemamuxa 5.0

Kusas gpusura

Jlozo Mupvi: Beposimnocmu

Bupmyansnvie nabopamopuu: dnexmpuyecmso u macnemusm, Onmuxa u eoanvl, Mexanuxa u
Onexmpoounamura

JKueas cmamucmuxa SKU: BDBO006WWXX004, cuem NeAA 38643-00 om 26 aszycma 2008
000 "Kuponan Jluyenzuu Ne 201998313, Ne 20199834, Ne 201998319, Ne 201998311, Ne
201998310, Ne 20199835, Ne 20199838, Ne 201998312, Ne 20199839

Anmusupyc Kacnepckozo Cybauyenzuonnuii docosop CL-000013800m 01.03.2023 Jluyensus Ne




26FE-230306-093724-9-35565(370)
CIIO no JULEH3MOHHBIM COIJIAIEHUAM B CBOOOTHOM
pacnpocTpaHeHHH, B TOM YHCJIE 10

GNUGeneralPublicLicense n anajioram: 2 ruc, 7-zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner,
Defraggler, Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense uim anaJor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License uau anasor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, deusep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— pexakrop Tecros, LibreOffice

Ayn. 126 YuebHas pusndeckas 1a00paTopus

VueOHast ayquTOPHS TS IPOBENCHHS 3aHITHI JEKLMOHHOTO THIIA, 3aHATHII CEMHHAPCKOr0 THUIIA,
KypPCOBOI'O MPOEKTHPOBAHHUS (BBIMOIHEHHST KYPCOBBIX pa0oT), TPYHIIOBBIX H HHAUBUIYaTIbHBIX
KOHCYJIbTAIIMH, TEKYLIEro KOHTPOJIS U IIPOMEXYTOYHOM aTTeCTalul

CrenuanusupoBanHas Mebenb. TexHuueckue CpeacTBa 00YUCHHS: CTALMOHAPHBIH KOMITBIOTED,
LIKOJIbHOE (hr3HUYecKoe 000pyIOBaHue, HATWYHE TOIKII0YECHHs K ceTu MHTepHeT.

Tlepeuens nuyeH3UOHH020 NPOSPAMMHO20 0becneyueHus. Pekeuzumol nOOmMeepucOaueco OOKyMeHma
Microsoft WindowsXP Ne iuuensun 44039700, Microsoft Office - 2010 Ne siuensuu 49379849
Anmusupyc Kacnepcrozo Cybauyensuonnuiii 0ocoéop CL[-00001380om 01.03.2023 Jluyenszus Ne
26FE-230306-093724-9-35565(370)

CIIO no TMIEH3MOHHBIM COIJIAIIEHUSIM B CBOOOTHOM
pacnpocTpaHeHHH, B TOM YHcJe Mo

GNUGeneralPublicLicense n anajioram: 2 ruc, 7-zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner,
Defraggler, Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense uwin anasor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License niau anajor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, [leusep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— pexakrop TectoB, LibreOffice

Poccuiickas denepanus, 659300
r. buiick, yn. CoBerckas, 9,
y4eOHblIi KopIyc 3

Ayn. 133 KoMIbloTepHBbIH KJ1acc

VYueOHast ayUTOPHS UTS TPOBECHHS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHIl CEMHHAPCKOTO THUIIA,
KypCOBOT'O IPOSKTHPOBAHMS (BBIIOIHEHHS! KYPCOBBIX padoT), TPYHIIOBEIX H HHINBUTyaIbHBIX
KOHCYJIbTAIHi, TEKYILEr0 KOHTPOJIS U IPOMEXKYTOYHOI aTTeCTalun

CrenuanusupoBanHas Meoesb. TexHuyeckue cpesicTBa 00y4eHus: KOMIbIOTEPBI, HOYTOYKH, HAJIMUHE
MOAKITIOUEHNUS K ceTd VIHTepHerT.

Ilepeuens nuyen3UOHHO20 NPOZPAMMHO20 0becneueHus. Pexeusumol noomeepocoarowezo 0okymenma
OC Windows 10 PRO, Microsoft Windows 10 Home Kourtpakr Ne 19/6 — A ot 18.11.2019
Kaace VR: KonTpakr Ne 19/2 — DA or 18.11.2019

Movavi Video Editor Academic Edition 2020 JTuyensuonnsiit 002060p na ucnonvsosanue
npozpammnozo ovecneuenus om 26.02.2021e.

Movavi Photo Editor 6 JTuyenszuonnsiii 002060p na ucnonviosanue npozpammuozo
obecneuenun om 26.02.20212

Anmusupyc Kacnepckozo Cybauyensuonnsiii docosop CL{-000013800m 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

CYB/[, Pep Basbl JaHHbix CornaweHune Ne 441/11-21Y ot 30.11.21r. 000 «Peg CodpT»

AKT npuema nepepayum npas 06.12.2021r.

Cornamrenne o koHGHIeHIHANEHOCTH Ne440/11-21K

NMporpammHbIit npoaykT TEMBA®ENC Cornawenne Ne 441/11-21Y ot 30.11.21r. 000 «Pep,
Codt»

AKT npvema nepegaum npas 25.02.2022r.

Cornamrenne o koH$uIeHIHaNEHOCTH Ne440/11-21K

CITO 1o TUIEeH3HOHHBIM COTJIAIIEHUAM B CBOOOTHOM
pacnpocTpaHeHUH, B TOM YHCJIE MO

GNUGeneralPublicLicense u anasoram: 2 ruc, 7-Zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner,
Defraggler, Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense uiu anaJor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License nau anasor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, Jdeusep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— pegakrop tecroB, LibreOffice

Poccuiickas ®eneparms, 659300
r. buiick, yn. CoBerckas, 9,
y4eOHBII Kopiryc 3

Ayn. 213

VYueOHast ayJUTOPHS TS IPOBENCHHS 3aHATHI JICKIIMOHHOTO THIIA, 3aHATHIl CEMHHAPCKOT'0 THUIIA,
KypCOBOT'O IPOEKTHPOBAHHMS (BBIOIHEHHST KYPCOBBIX paboT), TPYHIIOBBIX M HHIUBUIYaIbHBIX
KOHCYJIbTAIH, TEKYIEro KOHTPOJIS X IPOMEKYTOYHOI aTTeCTalluN

CrerpanusupoBanHast Mebenb. TeXHnueckue cpeacTBa 00yUeHHs: HATHINE TIOJKIIFOYCHHS K CETH
HHTepHeT, mepeHocHoe 000py/I0BaHHE

Poccuiickas ®enepanus, 659300
r. buiick, yn. CoBerckas, 9,
y4eOHsIi Kopryc 3

Ayn. 214

YueOHast ayiMTOPHsI ISl IPOBEACHHS 3aHATHI JICKIIMOHHOTO THTIA, 3aHATHIA CEMHHAPCKOTO THIIA,
KyPCOBOT'O IPOCKTHPOBAHMS (BBIMOIHEHHST KYPCOBBIX paboT), TPYIIIOBBIX M HHIUBUIYATbHBIX
KOHCYJIBTAINI, TEKYIIETO KOHTPOIISI M IPOMEKYTOUHOM aTTeCTAIlN

Poccuiickas @enepanus, 659300
r. buiick, yn. CoBerckas, 9,
yueOHbIi Kopryc 3




CrennanusnpoBanHas MeOenb. TeXHUUecKHe CpeacTBa O0YUCHNUS: HAJIMYKE MOIKIIOUCHHS K CETH
HHTepHeT, nepeHocHOe 000pyToBaHHe

Ayn. 215

VueOHast ayquTOPHS IS IPOBENCHHS 3aHITHI JEKIMOHHOTO THIIA, 3aHATHII CEMHUHAPCKOr0 THUIIA,
KYPCOBOT'O ITPOCKTUPOBAHHS (BBIIOIHEHUSI KYPCOBBIX pabOT), TPYIIIOBBIX M UHIHUBULYaTbHBIX
KOHCYJIbTAIMH, TEKYILEro KOHTPOJIS U IPOMEXYTOYHOH aTTecTaluu

CrenuanusupoBanHasi Mebenb. TexXHu4ecKkue cpeacTBa O0yUeHHs: IPOCKTOP, HATMYNE ITOIKIFOUCHUS
K cetH [lHTepHeT, IepeHOCHOe 000pyI0BaHNe

Poccwuiickas ®eneparus, 659300
r. buiick, yn. CoBerckas, 9,
y4eOHBIi Kopiryc 3

Ayn. 218 KoMnbroTepHblit Kiiace
VyeOHast ayANTOPHS ULt IPOBEICHHS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHH CEMUHAPCKOTO THIIA,
KypPCOBOTO IPOEKTHPOBAHMS (BBIMOIHEHHST KYPCOBBIX pa0oT), TPYIIIOBBIX M HHIUBUTYATbHBIX
KOHCYJIbTAIMH, TEKYILEro KOHTPOJIS U IPOMEXYTOYHOH aTTecTaluu
Crerpanu3upoBanHas MeOenb. TexHuueckue cpeacTa 00ydeHHs: KOMIBIOTEPHI, 000pYAOBaHUS ATIs
(hu3MKH, HATMYHE HOJKIIOUCHHS K ceTH VIHTepHer.
Microsoft Office 10 PRO OC Microsoft Windows 10 PRO, Koutpakt Ne 19/6 — DA ot
18.11.2019
Kaace VR: KonTpakr Ne 19/2 — DA or 18.11.2019
Anmusupyc Kacnepcrozo Cybauyensuonnuiii 0ocoéop CL[-00001380om 01.03.2023 Jluyenzus Ne
26FE-230306-093724-9-35565(370)

Astra Linux Special Edition
LibreOffice (TekcTOBBIH penakTop, TAOIUYHbINA PEAaKTOp, IPOrpaMMa MOATOTOBKH MPE3eHTALHH,
MexaHH3M nokroueHus K BHeHNM CYBJl, BeKTOpHEII rpadidecKuii peaakTop, penakrop Gpopmyin)
Peoaxmop pacmpoeoii epapuru
JIuuensuonnsiii gorosop Ne PBT-14/1617-01-BY3 Ha npenocTasieHue npasa UCIOIb30BaHUS
nporpammsl it 9BM ot 09.11.2017r.
ITAK NITRINO Kontpakt Ne19/5-9A ot 18.11.2019 (IlocTaBka nporpaMMHO-aNnapaTHOTO
KoMmiiiekca CTyaeHT)
Onepannonnas cucrema PDJ] OC Cornamenune Ne 441/11-21Y ot 30.11.21r. OO0 «Pen
Codr»
AKT npuema nepeaaun npas 06.12.2021r.
CYB/] Pen baser JIaHHBIX Coraamenne Ne 441/11-21V ot 30.11.21r. 000 «Pen
Codr»
AKT npuema nepeaaun npas 06.12.2021r.
IIporpammuerii mpoaykt TEMBA®ENC Cornamenne Ne 441/11-21Y ot 30.11.21r. 000 «Pen
Codr»
AKT npuema nepegayu npas 25.02.2022r.

CIIO no JUIEeH3NOHHBIM COTJIAIIEHUAM B CBOOOJTHOM
pacnpocTpaHeHHH, B TOM 4YHCJIe M0

GNUGeneralPublicLicense u anajioram: 2 ruc, 7-Zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner,
Defraggler, Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense uiu anaJor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License niau anasor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, [leusep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen V2.3— pelakTOp TeCTOB

Poccuiickas ®eneparus, 659300
r. buiick, yin. CoBerckasi, 9,
y4eOHBIi Kopiryc 3

Ayn. 220

YueOHast ayJuTOpus IJIsl TPOBEACHUS 3aHATHI JEKIIMOHHOTO THIIA, 3aHATHI CEMHUHAPCKOTO THUIIA,
KYpPCOBOT'O ITPOSKTUPOBAHHS (BBIIOIHEHUS KYPCOBBIX paboT), TPYIIOBBIX M UHUBUAYATbHBIX
KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS M MPOMEXYTOYHOH aTTecTaiu

CrenpanusupoBanHas MeOesb. TeXHu4ecKue cpeicTBa 00y4eHHs: IIPOSKTOP, HATMYKE MOKITIOYECHHS
K cetu MHTEpHeT, NepeHocHoe 000py1oBaHne

Poccwuiickas Deneparms, 659300
r. buiick, yn. CoBerckas, 9,
yueOHbIi Kopryc 3

Ayn. 222 KoMIbroTepHbIi Ki1acc
VYueGHast ayJUTOPHS TS TPOBENCHHS 3aHITHI JEKIIMOHHOTO THIIA, 3aHATHII CEMHHAPCKOTO THUIIA,
KypPCOBOT'O MPOCKTHPOBAHHMS (BBIMOIHEHHST KYPCOBBIX paboT), TPYIIOBBIX M HHAUBUIYATbHBIX
KOHCYJIBbTallMH, TEKYIIETo KOHTPOJIS U IPOMEXKYTOUHON aTTecTallin
CrenpanusupoBanHas MeOesb. TeXHUuYecKue cpeicTBa 00yYeHHsI: KOMIBIOTEPHI, HATHYHE
MOAKITIOUEHNUs K ceTh VIHTepHeT, mepeHocHoe 000pya0BaHne
Iepeuens nuyen3uonno2o npozpammnozo obecneuenus. Pexeusumul noomeepoicoaiowezo 0oKymeHma
Microsoft Office 10 PRO, OC Microsoft Windows 10 PRO, Koutpakt Ne 19/6 — DA ot
18.11.2019
Knace VR: Koutpakt Ne 19/2 — DA ot 18.11.2019
Anmusupyc Kacnepckozo Cybauyenzuonnuiii docosop CL[-000013800m 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

Astra Linux Special Edition
LibreOffice (TekcTOBBI penakTop, TAOMMYHBINA pETaKTOp, IPOrpaMMa MOJArOTOBKH MPE3eHTAIINH,
MeXaHu3M nojKioueHus K BHemHUM CYB/], BekTopHbIi rpaduueckuii penakrop, peraktop Gpopmy)
Peoaxmop pacmposoti epaghuxu
Jluuensuounustit qorosop Ne PBT-14/1617-01-BY3 Ha npemocTaBieHie npaBa HCIOIb30BaAHIS
nporpaMmmel it 9BM ot 09.11.2017r.
18.11.2019 (ITocTaBKa NpPOrpaMMHO-aNNapaTHOro Komiiekca CTyaeHT)
Onepannonnas cucrema PDJ] OC Cornamenue Ne 441/11-21Y ot 30.11.21r. OO0 «Pen
Codpr»
AKT npuema nepexaun npas 06.12.2021r.
CVYB/] Pen bazel Jlannubix Cornamenne Ne 441/11-21Y ot 30.11.21r. OO0 «Pex Codpr»
AKT npuemMa nepegayu npas 06.12.2021r.

Poccwuiickas Deneparms, 659300
r. buiick, yn. CoBerckas, 9,
yueOHbIi Kopryc 3




TporpammHsIii poaykT TEMBA®ENC Cornamenne Ne 441/11-21Y ot 30.11.21r. 00O «Pex
Codr»
AKT npuema nepeaayu npas 25.02.2022r.

CIIO 1o JUIEH3MOHHBIM COrJALICHUAM B CBOOOIHOM
pacnpocTpaHeHHH, B TOM 4YHCJIe M0

GNUGeneralPublicLicense u anajioram: 2 ruc, 7-Zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner,
Defraggler, Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense uwiu anasor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License uau anasor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, [leusep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— pegakrop tecroB, LibreOffice

Ilomenienme 1Ji1s1 CAMOCTOSATEJILHOM PadoThI

HaumMeHnoBanue noMeleHni U1 IPOBEAECHHUS BCEX BUIOB y4EOHOU EATEIbHOCTH, IIPEyCMOTPEHHOMH
y4eOHBIM IJTAHOM, B TOM YHCJIC TIOMELICHUS [T CAMOCTOSTENbHOMH paboThI, ¢ yKa3aHHEM HepeyHs
OCHOBHOTO 000pyI0BaHHMs, Y4eOHO-HATIISAHBIX MOCOOUH U MCIOJIB3yEMOT0 IPOrPAMMHOTO 00eCTIeYeHH S

Anpec (MECTOIOIOXKEHHUE)
HOMEIIEHH 1151 IPOBEICHUS

BCEX BHJIOB y4eOHOH JeATeTbHOCTH
IIPELyCMOTPEHHOI

y4eOHBIM IIAaHOM (B Cllydae
peanu3anuy 00pa3oBaTebHON
MIPOrpaMMsl B ceTeBO popme
JIONOJTHUTEIIEHO YKa3bIBACTCS
HanMEHOBaHHE OpraHU3aLH, C
KOTOPOH 3aKJIFOYEH JIOTOBOP)

Ayn. 133 KoMibloTepHBbIN Ki1acc

VYueOHast ayJUTOPHS JUISl CAMOCTOSTENLHON padoTh

JUTS IPOBECHHS 3aHSATHI JEKIIMOHHOTO TUIIA, 3aHATHI CEMHUHAPCKOrO TUITA, KyPCOBOTO MPOCKTHPOBAHUS
(BBIMOJIHEHHST KYPCOBBIX PaboT), TPYIIIOBHIX M HHAUBHAYAIBHBIX KOHCY/IBTAIU, TEKYLIEr0 KOHTPOIIS 1
IIPOMEXKYTOYHOH aTTeCcTalliy

CrenuanusupoBanHas Mebesb. TexHuYeckue cpecTBa 00y4eHUs: KOMIBIOTEPBI, HOYTOYKH, HAJIMYHE
MOAKITIOUeHuUs K cetn VHTepHerT.

Iepeuens nuyen3uoHHo20 NPOSPAMMHO20 obecneyenus. Pexeuzumvl noomsepaicoaroueco 00KymMeHma
OC Windows 10 PRO, Microsoft Windows 10 Home Kourtpakr Ne 19/6 — A ot 18.11.2019

Kaace VR: KonTpakT Ne 19/2 — DA o1 18.11.2019

Movavi Video Editor Academic Edition 2020 JTuuyenszuonnsiii 002060p na ucnotvzoseanue
npozpammnozo ovecneuenus om 26.02.2021e.

Movavi Photo Editor 6 JTuyenszuonnstii 002060p Ha ucnonsvioeanue npozpammnozo odecneueHus om
26.02.20212

Anmusupyc Kacnepckozo Cybnuyenzuonnuii docosop CL{-000013800m 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

CVYB/1 Pex baser Jlannsix Cormamenne Ne 441/11-21V or 30.11.21r. OOO «Pex Codr»

AKT npuema nepenayu npas 06.12.2021r.

Cornaurenue o koHpuaenuuansuoctu Ned40/11-21K

Iporpammasti poxykt TEMBA®ENC Cornamenne Ne 441/11-21Y ot 30.11.21r. 000 «Pen
Codr»

AKT npuema nepenayu npas 25.02.2022r.

Cornamrenne o koH$uIeHIHANEHOCTH Ne440/11-21K

CTIO 1o NMUIeH3HOHHBIM COTJIALICHUSIM B CBOOOTHOM PacpOCTPAHEHUH, B TOM YHUCIIE TI0
GNUGeneralPublicLicense u ananoram: 2 THC, 7-Zip, Adobe License: Adobe Flash Player; Adobe
Reader, AIMP3, BurnAware Free, CCleaner, Defraggler, Far Manager, Firebird, Foxit Reader,
GNU (Geniral Public, cense mim ananor) Version 2: Auda City; Blender; DB Designer;
FileZilla; Inscape; Open Office 4; Virtual Dub, VLC Media player; Oracle Vertual Box, GNU
(Geniral Public License nau ananor) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google
Chrome, HEFS, IBExpert, MyTestX, Notepad++, Pascal ABC, Jlensep, ictnzor, InternetCensor,
Non Vigual Desktop Access (NVDA) Aiipen v2.3— pexakrop TecroB, LibreOffice

Poccuiickas ®enepauus, 659300 r.
Buiick, yin. CoBerckas, 9, ydeOHbIN
Kopmyc 3

MEJATOTMYECKHI TEXHOIAPK «KKBAHTOPUYM UM. K.JI. YIHIHUHCKOT' O»
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE KABUHETOB

HaunmMeHnoBaHue nomereHui JUist IPOBEJCHHS BCEX BUIOB y4EOHOW JEATENLHOCTH, IPETYCMOTPEHHOM
y4eOHBIM ITTAHOM, B TOM YHCJIE TIOMELIEHHUS IS CAMOCTOSTEIbHOH pabOThI, ¢ YKa3aHUEM MepedHs
OCHOBHOT'0 000pYJOBaHHsI, y4eOHO-HATIIIHBIX IIOCOOUH 1 HCIIOIb3yeMOT0 IIPOrPAMMHOT0 00ECTIeUCHUSI

Anpec (MECTONOJIOKEHHUE)
TIOMEIEHUH JUISl IPOBEICHUS

BCEX BHJIOB y4eOHOMH eSTeIbHOCTH
TIpeyCMOTPEHHOM

Y4eOHBIM IIAHOM (B CIIydae
peanm3aryy 06pa3oBaTenbHOI
MIPOrpaMMBI B CETEBOH (opme
JIOTIOJTHUTEIBHO YKa3bIBACTCS
HaMMEHOBaHHE OpTaHHU3aLH, C
KOTOPOH 3aKIIFOYEH JIOTOBOP)

Ayn. 1-102

Kabuner uis1 mpoBeieHus 3aHATHH TEXHOIOTHYECKON HANPaBICHHOCTH

Kommiekt yueOHOiT MeOemn.

TexHHYECKHe CPECTBA: HHTEPAKTHBHBIN KOMILIEKC C BEIYUCIUTEIBHBIM OJIOKOM H MOOMIIBHEIM
KpeIUIeHHEeM, HOYTOYKH, 00pa30BaTeIbHBIN KOHCTPYKTOP ¢ KOMIUIEKTOM JATYHKOB, 00pa30BaTeIbHBIH

Poccuiickas @eneparms, 659333,
Anraiickuii kpai, T. buiick, yi.
Bnagumupa Koponenko, 1. 53




Ha0op 10 MEXaHHUKE, MEXaTPOHHUKE H POOOTOTEXHHKE (6 KOMILIEKTOB), 00pa30BaTENIbHBIA HAOOP 110
JIEKTPOHHKE, HIEKTPOMEXAHNKE M MUKPOIIPOLIECCOPHOI TEXHHUKE, 00pa30BaTEIbHBIH HAOOP TS H3y4CHUS
MHOTOKOMITOHEHTHBIX POOOTOTEXHUYECKHUX CHCTEM U MaHUITYIISIHOHHBIX POOOTOB, KOMILIEKT IS
U3y4EHUs ONEPALMOHHBIX CHCTEM PEaJbHOr0 BPEMEHH U CUCTEM YIIPaBJICHHUS aBTOHOMHBIX MOOHIIBHBIX
PoGOTOB, YeTHIPEXOCEBOH y4eOHBIH POOOT-MaHUITYIISITOP C MOAY/IBHBIME CMEHHBIMH HacaKaMH, KOMILICKT
T0JIEil 1 COPEBHOBATEIIbHBIX 3JIEMEHTOB, 00pa30BaTE/IbHBIH MOYIIb IS YIITyOJIeHHOTO U3yYEHHUs
MexaHuKH, MexaTpoHuki U CAY, nabopatopust HCCISA0BaHUs OKPYKAIOIIEH Cpe/ibl, albTePHATHBHBIX
HCTOYHHUKOB YHEPIUH, MATEPHAIOB M HH)KCHEPHBIX KOHCTPYKIHI, aBTOHOMHBII pOOOT MaHHITYJIATOP C
KOJIECAMH BCEHAIPABICHHOIO JBH)KEHUsI, 0a30BbIi pOOOTOTEXHHUIECKHI HAO0P, peCcypCHBII
POOOTOTEXHUUECKHUI HAOOD, JATYHK IBETa 6a30BOr0 POOOTOTEXHMIECKOro HAbopa, YIbTPa3BYKOBOM AATIHK
6a30BOro poOOTOTEXHHIECKOT0 HabOopa, 3apsiAHOE YCTPOHCTBO, 00pa30BaTENIbHBII HAO0OP MO H3YICHUIO
TEXHOJIOTHil PeBEPCUBHOIO MH)XMHUPHHTA, 00pa30BaTelbHbIIl HAOOP MO U3Yy4EHHIO aJAUTHBHBIX
TEXHOJIOTHi1 H OBICTPOro NPOTOTUITHPOBAHMUS, CTAHOK JIA3EPHOH PE3KH C YHUCIIOBBIM MPOrPaMMHBIM
YIIPaBIICHHEM U CHCTEMOW (DHIIBTpALK BO3AyXa.

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneuenus. Pekeusumol noomeepacoaroujezo OOKyMeHma

T10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kontpaxr 14/1 ot 03.12 21 OO0
«ITapyc ITmroc»

Microsoft Office - 2019 (kopoGounas Bepcusi) Jorosop noxepreosanust ot 06.05.2022

Hudpossie naGoparopuu mo $usuke, xumuu, buonoruu [10 Releon Camera 1.1, Releon Lite 3.63 Kounrpakr
51-3A o1 30.11.21 OO0 «KoHcTaHTa»

OGopynosanue TexHosornueckoro npoduis (Podotsl, 3d ckanep, 3d npunrep) Konrpakr 7-DA ot 23.09.21
00O «KoncTaHTa»

Y4ebHo-ucce oBaTenbCKHe JlabopaToprn onocuraanos u Heiipotexnonoruii [10 BiTronies Studio 5.1.10
Konrpakr 5-DA ot 23.09.21 OO0 «CrenkoMILIeKT

IndpoBbie MUKPOCKOTIBI

T10 TouP Cam Konrpakt 4-DA ot 20.09.21 UIT Bebep Onbra Cepreesna

VIHTEepaKTHBHBIN KOMIUIEKC C BHIYMCIUTEILHBIM 610KOM U MOGOMIbHBIM Kpemternem 110 Ikar
Notebook Koutpakr 29-9A or 12.11.21 OO0 «Pyducriukc»

TTAK NITRINO Kontpakt Ne55-DA ot 30.11.2021 OOO «ITapyc ITirocy

CraHok nazepHoit pe3ku ¢ UITY u cucremoit prbTpanuy Bo3yxa (00IaqHbIi peskiM
www,gweikecloud.com) Kourrpakr Nel0 ot 18.10.2021r. OO0 «YK «Bocrounas Cubupb»

Antuupyc Kacnepckoro Cy6muuensuonnsiii joropop CII-000013800t 01.03.2023 JInuensus Ne 26FE-
230306-093724-9-35565(370)

CIIO no JMUIEeH3UOHHBIM COTJIANIEHUSM B CBOOOIHOM PacnpoCTPAHEHUH, B TOM YHUCJIe MO
GNUGeneralPublicLicense n anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Ayn. 1-103

KaGuner 15 3anucu BeOMHAPOB U MPE3CHTALIMOHHOTO KOHTEHTA

Kommiekr yue6Hoit mebenu, aumyapt.

TexHu4eCKHe CPEICTBA: CTYAMS ISl CO3MAHUS PE3CHTALMI/OHIaiiH-BeOHHAPOB /I€MOHCTPALIUH OIBITOB,
YK®-npoekTop, KperuieHrne, HOyTOyK U MarHUTHO-MapKepHOE MOKPBITHE.

Ilepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becnedeHus. Pexeusumol noomeepacoarujeco OOKyMeHma
IIpesenrannonHoe 000pyI0BaHHE

TTAK TeneBuneo/lata, Buneolucrant ITO Microsoft Win 10 Professional Kontpakr 8-DA ot 27.09.21
000 «TCH-Cub»

Antusupyc Kacnepckoro Cy6muuensuonnsiii joropop CII-000013800t 01.03.2023 JIuuensus Ne 26FE-
230306-093724-9-35565(370)

CIIO no THIEeH3HOHHBIM COrJIallleHUusIM B CBOOOAHOM pacnpocTpPaHEHUH, B TOM YHCJIe M0
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas ®enepanus, 659333,
Anraiickuii kpai, r. buiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 1-107 - 1-111

KaGuser futst npoBe/IeHUs 3aHATHIT €CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH

KommekT yaebHo# Mebern.

Kommiext nabopatopHoit mebGenu.

TexHu4eckue cpeJcTBa: MHTEPAKTHBHBIIT KOMIUIEKC C BEIYHCIHTEIBHBIM OJIOKOM H MOOMIBHBIM
KpEeIUICHHEM, BCTPOCHHBIE BEIYUCIIUTENbHBIE OJIOKH, ITH(POBBIE JITA00OpaTOPUH 10 XUMUH (Oa30BBII
ypoBeHb), bnonoruu (0a30BbIi ypoBeHb), HU3KKE (CTAHAAPTHBIA YPOBEHB), y4eOHO-UCCIEA0BATENbCKAS
nabopatopusi OMOCUTHAJIOB M HEHPOTEXHOJIOT Ui, MUKPOCKOIIBI IU(POBBIE, TA00paTOpHOE 000PYAOBAHHUE IO
¢m3uke, o xuMuy, anmapat Kunma, 6ans KoMOMHIpOBaHHAs Ta00paTOpHast, 103aTOp TUII 1, mo3aTop THi 2,
J103aTOp TUI 3, MArHUTHAsI MEIIaJIKa, KOJIObI, CTEPUIIM3ATOP I JaDOpaTOPHOI! MOCY Il BO3IYIIHBINH,
KOMILIEKT U31eNuit U3 KepaMuku, Gpapdopa u dasHca, HabOp MPOOHPOK, Yalia KpUCTATH3AIHOHHAS,
KOMIUIEKT MEPHBIX KOJIO, IPOOHPKH.

Tlepeuensb nuyeH3UOHHO20 NPOSPAMMHO20 0becneyeHus. Pekgusumol noomeepcoaiouje2o OOKyMeHma
Hudpossie mabopatopun mo ¢usuke, xumun, 6uonoruu [10 Releon Camera 1.1, Releon Lite 3.63 Kontpakt
51-3A ot 30.11.21 OO0 «KoHcTaHTa»

VYueGHo-uccaenoBarenbckue naboparopun Onocuraanos u neiiporexuonoruit [10 BiTronies Studio 5.1.10
Kontpakr 5-DA ot 23.09.21 OO0 «CHenKoMILIeKT

VHTepaKTHBHBIH KOMIUIEKC C BRIYHCIUTEIBHBIM 0JIOKOM U MOOMIBHEIM KperuienneM 10 Ikar
Notebook Kortpakr 29-DA ot 12.11.21 OO0 «Pylucmiaukc»

Antusupyc Kacnepckoro Cy6muuensuonnsiii joropop CLI-000013800t 01.03.2023 JIuuensus Ne 26FE-
230306-093724-9-35565(370)

CIIO no JMIEeH3NOHHBIM COTJANIeHHsIM B CBOGOTHOM pPacnpoCcTPaHEeHHH, B TOM YHcJIe Mo
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccwuiickas ®enepanus, 659333,
Anraiickuit kpaid, r. buiick, yi1.
Bragumupa Koponenko, 1. 53

TEXHOITAPK YHUBEPCAJIBHBIX IEJAIOT' MYECKAX KOMITETEHIIAN
MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE KABUHETOB




HaumenoBaHue nomenieHui uist TIPOBEZICHUA BCEX BUJ0OB yqe6Hoﬁ JACATCIBbHOCTH, HpCHyCMOTpeHHOﬁ
yLIGGHLIM TJIAHOM, B TOM YHUCJIC TIOMEIIEHUS JJISi CAMOCTOSITEITEHOM pa6OTLI, C YKa3aHUEM IICPCYHA
OCHOBHOTI'O 060pyz[013a1—11/m, y‘-Ie6H0'Hal"J'ISIZ[HI>IX nocoouit u HCHOJIB3yEMOI'0 IIPOrpaMMHOT0O obecrieyeHus

Anpec (MECTONOJIOKEHHUE)
MIOMEIICHH IS IPOBEACHUS

BCEX BUJIOB YUeOHOMH JCATETbHOCTH
MIPEAYCMOTPEHHOI

y4eOHBIM ITIAHOM (B CITydae
peanu3anuu 00pazoBaTeabHON
IPOrpaMMBI B CETEBOIT hopme
JIOTIOJTHUTENIBHO YKa3bIBaeTCs
HaUMEHOBAHHE OPraHU3allUH, C
KOTOpOH 3aKJIFOYEH JIOrOBOP)

Ayn. 154-167

TexHonapk yHUBEPCAJIbHBIX MEJarorn4eCKMX KOMIETeHIU

Komrnekt yueOHoi Mebenn, duumaapT.

TexHudeckue cpencTBa: ATOMHBIC CIIEKTPHI ABYIEKTPOHHBIX cucTeM He, Hg,

KaMepa Il TPHHOTYJIIPHBIX MUKPOCKOIIOB,

KOMIUIEKT JUISl IPOBEJICHHUS SKCIICPUMEHTOB MO JTy4eBOil AUATHOCTUKE U BU3yalM3aL|H,
IPOrpaMMHO-aIMIaPaTHBIH KOMIUIEKC TOIOrpaduueckoro U3ydeH s CTPOSHHS OpraHu3Ma 4eloBeKa,
pecypcHslii Habop aHaIN3a MaTEPUANIOB AT IPOBEICHUS SKCIIEPUMEHTOB 10 JTy4eBOi AUArHOCTUKE U
BH3yalIM3al[1H, PECypCHbIil HAOOP PEHTIeHOCTPYKTYPHBIIl aHAJIN3 MATEPHAJIOB JUIS IIPOBEICHUS
JKCIIEPHMEHTOB I10 JIy9eBOH AUArHOCTHKE M BU3yallH3alluy, ChEMHasl peHTTeHOBCKast TpyOka Mo tube,
cbEMHasl peHTreHOBCKast TpyOka W tube, TpUHOKYJISIPHBII MUKpOCKOI Ayt perogaBatess 1000x,
HpeIMETHBIN CTONHK, IUIaH-aXxpoMaTuyeckas "0eckoHeYHast OnTHKa'", 1abopaTOpHbIil HAOOP MO reHEeTHKE U
MaTepHabl , TpHC-0opaTHEIN Oydep it anekTpodopesa, IuIeM BUPTYaIbHOH pealbHOCTH
npodeccuonansupiit HTC Vive Cosmos, 1uieM BUPTyaibHOU peanbHocTH npodeccuonansusit HTC Vive
Focus Plus, ouku gononuennoit peaasHoct Epson, kamepa 360 npodeccuonansras Insta360 Pro, kamepa
360 moburensckas Insta360 One, cTannoHapHEIH NepcoHAIBHBIN KoMnbioTep Parus 2021, HHTEpaK THBHEIH
KOMIUIEKC C BHIYHUCIIUTEIbHBIM OJIOKOM U MOOHIIBHBIM KPEIICHHEM.

Ilepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becnedeHus. Pekeusumol noomeepocoarujeco OOKyMeHma
VIHTepaKTHBHBIN KOMIIIEKC C BRIYHCIUTEIBHEIM 0JJ0KOM B MOOHIbHBIM KpemienueM I10 Ikar
Notebook

Konrpakt 29-DA ot 12.11.21 OO0 «Py/lucmiauke»

TIporpamMMHo-amnapaTHelii KOMIUIEKC TOMOrpaguuecKoro u3y4eHus crpoeus opraansma I10 3datlas
Konrpakr 12-DA ot 18.10.21 OO0 «HayuHble npoOOpHI 1 CUCTEMBD»

O6opyaoBaHue s IPOBEACHHS KCIEPUMEHTOB I10 JIy4EBOH JUarHOCTHKE H BU3YyaIN3alUuH
(pentrenorpadus)

Konrpakr 13-DA ot 18.10.21 OO0 «HayuHble npoOOpPHI U CUCTEMBI»

Ipodeccuonanphbie ontudeckue npudopst [10 TouP Cam

Kontpakr 14-DA ot 18.10.21 OO0 «HayuHble TpoOOpPEI ¥ CHCTEMBDY

VuebHo-eMoncTpaiorHoe obopynosanue (Lludposas naboparopus no pusuke [10 Releon Lite 3.63)
Konrpakr 15-DA ot 18.10.21 OO0 «HayuHble TpoOOpBI U CUCTEMBI

«VR» - obopynoBaHue

Konrpakr 22-DA ot 28.10.2021 UII Ky3smenko [lenuc EBrenpeBuy

Antusupyc Kacnepckoro Cy6muuensuonnsiii joropop CII-000013800t 01.03.2023 JIuuensus Ne 26FE-
230306-093724-9-35565(370)

CIIO no THIEeH3HOHHBIM COrJIallleHUsIM B CBOOOAHOM pacnpocTpPaHEHUH, B TOM 4HcJIe MO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccwuiickas Oeneparms, 659333,
Aunraiickuit kpaid, r. buiick, yi1.
Bnagumupa Koponenko, 1. 53

Ayn. 307
Kabuner no po6otorexHuke
KommexT yae6Ho# Mebern.
Kommiext nabopatopHoit mebGemnu.
TexHuueckue cpencTaa:
ABTOHOMHBIH POOOT MaHUITYJISITOP € KOJIECAMH BCEHAIIPABICHHOTO EHCTBHS,
CTAalMOHAPHBIN MEPCOHANTbHBII KoMIbroTep Parus 2021, KOMIUIEKT A1t U3y4EHHsI ONEPALIOHHBIX CHCTEM
peabHOr0 BpEMEHH U CHCTEM YIPABJICHHUsI aBTOHOMHBIX MOOHIBHBIX POOOTOB.
Ilepeuens nuyen3uonno20 npospammno2o obecneuenus. Pexeusumol noomsepicoaiouje2o OOKyMeHma
T10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kontpaxr 14/1 ot 03.12 21 OO0
«ITapyc ITmroc»
Microsoft Office - 2019 (xopoGounast Bepcust) Jlorosop noxepreoBanust ot 06.05.2022
ITAK NITRINO KontpakT Ne55-3A ot 30.11.2021 OOO «Ilapyc ITnroc»
Omnepanunonnas cuctema POJ] OC Mypowm 7.3.1 Cornamenne Ne 441/11-21VY ot 30.11.21r. OO0
«Pen Codpr»
AKT npuema nepenauu npas 06.12.2021r.
Cornamenue o koHGuneHmanbHoctu Ne440/11-21K
CrannoHapHbIe IIepcoOHaNbHBIe KoMMbloTepsl Parus 2021Core i5 10400F
Kontpakr Ne55-5A/2021 ot 30.11.2021 OO0 «Ilapyc ITaroc»
Antusupyc Kacnepckoro Cy6muuensuonnsiii joropop CLI-000013800t 01.03.2023 JIuuensus Ne 26FE-
230306-093724-9-35565(370)
Koncynpraut ITmtoc Jorosop Ne26 ot 30.12.2022r OO0 «HOpkomm»
CIIO no JMIEeH3NOHHBIM COTJIALIEHHSIM B CBOGOTHOM pacnpocTPaHeHHH, B TOM YHCJIe M0
GNUGeneralPublicLicense n anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccwuiickas ®eneparms, 659333,
Anraiickuit kpaid, r. buiick, yi1.
Bragumupa Koponenko, 1. 53

Ayn. 413

Kommnekr ydweOHO# wmebemu. Kommext mabopatopHoit Mebemu. Texnumueckwe cpexcta: VR» -
obopynoBanue Konrpakr 22-5A ot 28.10.2021 UIT Ky3emenko /lenuc EBrenpesuy

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneyeHus. Pekgusunot noomeepicoaoujeco OOKyMeHma

«VR» - obopynoBaHue

Antusupyc Kacnepckoro Cy6muuensnonnsiii joropop CII-000013800t 01.03.2023 JIunensus Ne 26FE-

Poccwuiickas @eneparms, 659333,
Anraiickuii kpai, T. buiick, yi.
Bnagumupa Koponenko, 1. 53




230306-093724-9-35565(370)
CIIO no JWIEeH3MOHHBIM COIJIAIIEHUsSIM B CBOGO}IHOM PACIIpOCTPAHCHHUH, B TOM 4YHCJIEC IO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,

Libre Office
Ayn. 417 Poccuiickas ®enepanus, 659333,
Kommnekt yueOHoit mebenmn. Kommiekt tadopaTopHoit Mmebenu. TexHHUEeCKHe CpeicTBa: Aunraiickuit kpaid, r. buiick, yi1.

WHTepakTHBHBI KOMIUIEKC C BBIYHCIHMTEIBHBIM OJOKOM U MOOWIBHBIM KperuieHueM, yueOHo- | Bragumupa KoponeHko, a. 53
JAEMOHCTPAlMOHHOE 060pyZ[OBaHI/[e JUTsL peajindainuun O6pa3OBaTCHLHBIX IIporpamMm I1o npeamMeTy «Dusmka.
Hepe!{eHb JAUYEH3UOHHO20 NPOcpAMMHO20 obecneuenus. Pekeusumoi nodmeepgfcdalou;eeo OOKyJVleHma
AnTtusupyc Kacnepckoro Cy6umuensuonnsiii joropop CII-000013800t 01.03.2023 JIuuensus Ne 26FE-
230306-093724-9-35565(370)

CIIO no JMUEH3HOHHBIM COIJIALIEHHSIM B CBOOOJAHOM pacHpOCTPaAaHEHHH, B TOM 4YHCJIE MO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,

Libre Office
Ayn. 420 Poccuiickas ®enepanus, 659333,
KomrutekT yyebHoii Mebenu. KomruiekT 1abopaTopHoit mebemnu. Anraiickuii kpaii, r. buiick, yi.

Texuuueckue CpeacTBa: I/IHTepﬁKTI/IBHHﬁ KOMIUIEKC C BBIYHCIIMTENBHBEIM OJOKOM ¥ MOOHJIBHBIM B.TIHI[I/IMI/Ipa KOpOJ’IeHKO, . 53
KpeIUIeHHEeM, Y4eOHO-1eMOHCTPAlMOHHOE 000pYyA0BaHHE [UIsl Pealn3aii 00pa30BaTeIbHBIX MPOrPaMM IO
npeamery «DPusnkay.

Ilepeuens nuyeH3UOHH020 NPOSPAMMHO20 0becnedeHus. Pexeuzumol noomeepoicoarue2o 00KyMeHma
AnTtusupyc Kacnepckoro Cy6umuensuonnsiii joropop CII-000013800t 01.03.2023 JIuuensus Ne 26FE-
230306-093724-9-35565(370)

CIIO no JUIEH3HOHHBIM COIJIAIICEHUSAM B CBOGO,HHOM pacnpocTpaHeHHH, B TOM YHCJIE MO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,

Libre Office
Ayn. 421 Poccuiickas ®enepannsi, 659333,
Kommiexkt yue6Hoi mebenu. Kommekr naboparopHoii Mebernu. Aunraiickuit kpaid, r. buiick, yi1.

TexHHYecKHe CpeACTBA: WHTEPAKTHBHBIH KOMIUIEKC C BBIYHCIUTENBHBIM ONOKOM ¥ MoOOWIbHBEIM | Brammmupa Kopomnenko, 1. 53
KpeIUIeHHeM, yaeOHO-1eMOHCTpaMOHHOe 000pyIOBaHHE JUIS Pean3aliii 00pa30BaTeNbHBIX POrpaMM 10
npeamery «duznkay.

Ilepeuens nuyeH3uoHH020 NPOPAMMHO20 obecneyenus. Pexeusumsl noomeepoicoaue2o 0oKymMeHma
OmnepanuonHas cuctema Astra Linux Special Edition penns CMOJIEHCK OducHuslii maket P7-
oduc. IIpodeccuonanpublii (qeckromoBas Bepcusi) OOydaromuii KOHTEHT O €CTECTBEHHBIM HAYKaM
Ouosioruy, XUMHUK U (U3HUKE Ul yICHHUKa\penogaBaTess

4 mobunvrblx komnoromepHuix kiacca DEPO VIP 1530 Kontpakt Ne9-DA/2022 ot 16.08.2022 OO0
Ymuka

Antuupyc Kacnepckoro Cy6muuensuonnsiii qoropop CII-000013800t 01.03.2023 JInuensus Ne 26FE-
230306-093724-9-35565(370)

Koncynprant I[limtoc Jorosop Ne26 ot 30.12.2022r OO0 «tOpkomm»

CIIO no JHMIeH3NOHHBIM COTJIALIEHUSIM B CBOOOTHOM PACNPOCTPAHEHUH, B TOM YHCJIE MO
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10. METOJAWYECKUE PEKOMEHIALIMY IO OPTAHU3ALIUN U3YUYEHUS
JUCUMUIINHBI

N3yuenne [aHHOM JUCHMIUIMHBI IPEAYCMAaTpUBAECT IPOBEJICHUE JIEKI[MOHHBIX,
npakTudeckux 3aHatuil. CamocTtosTenbHas paboTa CTYAEHTOB 3aKJIOYAETCs B IMOJATOTOBKE K
JEKIIMOHHBIM W IPAaKTUYECKUM 3aHATHSIM, Ha KOTOPBIX IPOBOASTCS NUCBMEHHBIE U YCTHBIE
OIIPOCHI; TECTUPOBAHHUE.

KoHTposnbHble paboThl BKIIOYAIOT 3aJauyd, MOJOOHBIE KOTOPBIM pEHIaloTCs Ha
MPAaKTUYECKUX 3aHATUAX, U OXBATBIBAIOT COJEpKaHWE pasHbiX TeMm. lIpu noaroroBke k
KOHTPOJIbHOM paboTe HYXXKHO IMpOaHaIM3UpOBaTh Hauboyiee TUIMHMYHBIE 3aTPYJHEHHS, KOTOpbIE
paHee BO3HUKaIM Yy 00ydaeMbIX B IIPOIECCE BHIMOJIHEHUS TECTOBBIX 33aJJaHUM, a 3aT€M MPOBECTU
COOTBETCTBYIOIYIO IIPONEAEBTUUECKYIO pabOTy CO CTyEHTaMH.

Pe3ynpTaThl ayIMTOPHOM M CAMOCTOSITEIBHOW pabOTHl CTYIEHTOB (UKCHUPYIOTCS B
TPYIIIOBOM XKYypHAaJe.

CTyneHT MOXeT TMOJY4YUTb WTOTOBYIO IIOJOXKUTEJIBHYKO OLIEHKY IIpH  YCIOBUU
pEeryJispHOM MOATOTOBKM K 3aHSATHSM, YAOBJIETBOPUTEIILHOTO BBIMOJHEHUS J1a00paTOPHBIX
paboT, MpaBMWIILHOTO BHIMONIHEHUS 60% TECTOBBIX 3a/laHU.

B ciydyae HeBBIONHEHHS  yKa3aHHBIX  TpeOOBaHUI, UWTOroBas  aTTECTALUA
OCYILECTBIISICTCSI HA OCHOBE COOECEIOBAHMUS IO BOIIPOCAM K 3aueTy.

Kypc mnpenmonaraer Hanuuume Oa30BBIX 3HaHUM, MOJYYEHHBIX B Kypce T€OMETpUHU
cpeanel mkoibl. OnpeneneHHass CIOKHOCTh COCTOUT B TOM, YTO Y CTYAEHTOB HaOIIolaeTcs
pa3HbIN YPOBEHB MMOATOTOBKH.




Jlis ycBOEHHUSI Kypca HEOOXOIUMO YAEIATh BHUMAHHWE OpraHU3allMyd CaMOCTOSITEIbHOM
CHCTEMaTHYECKOW pabOThl CTYACHTOB, TOCPEICTBOM HMOCTOSHHOTO KOHTPOJISI BBHIIIOJHEHHUSI BCEX
BUJOB pabOT M BKJIKOYEHHUS ONPOCOB MO 3—5 MUHYT B Hayajle KaXJOro 3aHATUS IO
IpeIbIAYIEMY MaTepHaly.

Ha nexyuonnvix u npaxmuueckux 3aHAmMusx PEKOMEHIYETCsl UCIOJb30BaTh IMPHEMBI
pednexkcuBHOro ciymanus. HyXHO KOHCHEKTHpOBAaTh MaTepHal, 3aJaBaTh BOIPOCHI
IPENoJIaBaTeso, akTUBHO OTBEYATh HA BONPOCHI, aJjpecoBaHHble aynuTopuu. [Ipu noaroroske
7a00pAaTOPHBIM 3aHATHSM PEKOMEHJYETCS BHHUMATEIbHO O3HAKOMMTHCS C IJIAHOM 3aHATHUSA,
OTBETUTb HA 3aJaHHble BONpPOCH. OTBET JOJKEH ObITh IOJHBIM U apryMEHTHPOBAHHBIM.
Pexomennyercs mnpouuTaTh Y4YeOHBI MaTepuail IO TEME, O3HAKOMUTBHCS C H3JI0KEHUEM
Mmarepuaia B y4eOHMKE M Hay4yHOM JuTepaType, cienaTh A ceOs HeoOXOIUMbIE BBINHCKU.
Berpeuaromytocss TEpMUHOJIOTHIO HEOOXOAMMO MCTOJIKOBaTb C ONOpPOM Ha CJIOBapu U
CIPAaBOYHUKH, YUEOHYIO M HAYYHYIO JIUTEPATYPY.

Ilpu camocmoamenvHou NO020MOBKe K NPAKMUYecKum pabomam HYKHO MPOYUTATH
y4eOHbI MaTepuall, 03HAKOMUTBCSI C BapHMaHTaMH M3JI0KEHHs JTaHHOM TeMbl B y4eOHMKaxX U
y4eOHBIX MOCOOMSIX, MPEUIOKEHHBIX B CIIMCKE PEKOMEHAYEMOW JUTEpaTyphl, JelaTh 3alUCH,
OTBETUTH Ha 3aJaHHBIE BOIIPOCHI, BBINHUCATh U3 CIOBApel, CIPABOYHUKOB, y4eOHON JINTepaTypbl
TOJIKOBAHHE BCTPEUAIOLINXCS TEPMUHOB, OCMBICIUTD HX.

Camocmosmenvuas paboma SBISETCS HEOTHEMIIEMON YacThio yueOHOro mpouecca. OHa
3alJJaHUPOBaHA M CTPYKTYpUpOBaHa TaKHUM OOpa3oM, YTOOBI CTYICHT IPH TOATOTOBKE K
3aHATUAM Haubosiee 3(h(PEeKTUBHO OCBaMBal TEOPETHMUYECKUI MaTepuasl U IMOJydal CUCTEMHBIE
3HaHUS 110 KypCy.

KonnyectBo ~ BpeMeHM,  3allJJaHUPOBAaHHOE  HA  CaMOCTOSITENBHYIHO  paboTy,
paccuMTHIBAJIOCh, C OJHOW CTOPOHBI, HCXOAS M3 HOpPM, OTpakeHHbIX B deneparbHOM
rOCyJapCTBEHHOM CTaHJAapTe IUCLMILIMHBI, a C IPYroil — C ONOpPOM Ha CIOXKMUBIIYIOCS CHUCTEMY
NOJrOTOBKHU MO Kypcy. Bpems ykazaHo makcumanbHoe. Eciin cTyeHT nocemaeT 1adopaTopHbie
3aHATHS, TO CaMOCTOsTeNIbHAs paboTa He 3aiiMeT MHOTO BpeMeHU. B ciydyae mpomyckoB WU
Heo(pPeKTHBHOI pabOThl B ayIUTOPHH CaMOCTOATENbHAas paboTa 3aiiMeT ropaszno OoJblie
BpPEMEHH.

Ilpu  pabome c¢ ummepnem-pecypcamu oOpaiiaiiTe BHUMaHME HAa HCTOYHHUK:
OpUTHMHAIBHBIA aBTOPCKUN MaTepuall, pedeparuBHOe COOOIIEHHE IO MaTepuajgaMm JIpYyrux
nyOnukanuii, cTyJeHueckas ydyeOHas pabora (pedepar, KypcoBas, IUIUIOMHas U Jp.).
OpuruHanabHble aBTOPCKME MaTepualbl, Kak MpaBWIIo, MyOJUKYIOTCS Ha CHEIHaTU3UPOBAHHbBIX
TEMaTHYECKHUX calTaxX WM B OMOIMOTEKaxX, y HUX YKa3bIBAE€TCS aBTOP, €ro JaHHbIE. BhIoTHEHBI
Takue paboThl MOCIIEA0BATEIFHO B HAYYHOM WJIM HAYYHO-TIOMYJISIPHOM CTHJIE. DTO MOTYT OBbITH
Hay4yHbIE€ CTaTbU, TE3UCHI, YUEOHUKH, MOHOTpaduu, AUCCePTALUU, TEKCTHl Y4eOHOro MaTepuana
u apyroe. Ha ocHOBe Takux paboOT Ha HEKOTOPBIX CaliTax pazMeInarTcs pedeparsl Ui 0030pHl.
OOBIYHO OHU HE UMEIOT aBTOPA, PEAKO YKA3bIBAIOTCA UCTOYHUKHU pedepupoBanus. CaMu caTbl
HOCBALIEHbI pa3HOOOpa3zHoi TemaTuke. K Takum paboTaM CTOMT OTHOCUTbCS KPUTHYECKH, KaK U
K caiTaM, TJle¢ pa3MemniaroTcs ydeOHble CTyAeHYecKrne paldoThl. Mcmonb3yiiTe M0CTOBEpHBIE
MHTEPEHET-UCTOYHUKH.

[Ipn monaroroBke K (9x3ameHy )3auemy pallMOHAIBHO HCIONIB3YyHTe Bpems. CHavana
03HAaKOMBTECH C MaTepUalaMHM Kypca B LIEJIOM, MOCKOJBbKY TOJIBKO HUCXOJS M3 LIEJIOr0 MOXHO
MOHATh 4YacTH. UuTaiiTe y4eOHWMKM W HaydHylo JuTeparypy. OOpamaitech K CHpaBOYHON
autepatype. IIpu moaroroBke oTBeTa Ha BONPOC CHaudana cocTaBbTe IUIaH. He crapaiitech Bcé
BBIYYUTh HaW3yCTh — 3TO HEBO3MOKHO. CTapaiiTech MOHATh CyTh, U3JIaraiiTe ee COOCTBEHHBIMU
cinoBaMu. [loMHHUTE, YTO Baml OTBET JOJDKEH HE IPOCTO JEMOHCTPUpPOBATh 3HAHMS, HO U
MOKa3bIBaTh 00JAaCTh TMPUMEHEHUS 3HAHWK Ha TpakTuke. WIUIIOCTpupylTe TeopeTHUecKue
MOJIOKEHUA 3a7jayaMH U TIPUMEpPaMH, MOKHO MCIOJIb30BaTh MaTepUabl TJAOOPaTOPHBIX 3aHATHH.

11. OHEHOYHBIE CPEJACTBA Uil TEKYIIEI'O KOHTPOJIA



U ITIPOMEXYTOUYHOM ATTECTAIIAN

@DOH/T OLICHOYHBIX CPEACTB pa3paboTaH AJIs IPOBEICHUS TPOMEKYTOUHOM aTTecTaluu
oOyyaromuxcs 1o gucuuiuinae «I'eomeTpus» ¥ BXOAUT B COCTaB OCHOBHOW 00pa3oBaTeNbHON
mporpamMMsbl 0 HampasiieHui0 oaAroToBku: 44.03.05 «Ilemarorumueckoe oOpa3zoBaHue (¢ IByMs
npopwIssiMA  IOATOTOBKM)» (mpodmib «Marematuka u  HMHpopmatukay) (KBadu(HUKays
«baxkanaBpy), peainzyeMoil mpu MOJArOTOBKE 0Oydarolmuxcs B eiepalibHOM rocyJapCTBEHHOM
OIO/DKETHOM ~ 00pa3oBaTeIbHOM  YUYPEXKACHUM  BBICHIETrO0  00pa3oBaHus  «ANTaWCKUN
rOCyIapCTBEHHBI I'YMaHUTApHO-TIeAarornueckuii yuusepcurer uMenu B.M. llykmuna». @oHj
OLICHOYHBIX CpPEACTB TpEAHA3HAYECH ISl MPOBEPKH CHOPMUPOBAHHOCTH KOMIIETEHIHH,
3agBJICHHBIX B Mporpamme AUCUMILTUHBI «['eoMeTpusi» B COOTBETCTBHM C y4YEOHBIM IJIAHOM
44.03.05 «Ilenaroruueckoe obOpa3oBaHue (¢ ABYMS NPOPHUISMH TOATOTOBKH)» (MpOopHIIb
«Marematuka u Undopmartukay) (kBanmudukanus «bakamaBpy).

Ilepeyens KOMIETEHIMIT ¢ YKa3aHHEM 3TAanoB HX (OPMHPOBAHMS B MPOLECCe OCBOEHHUS
o0pa3oBaTe/IbHON NPOTrPaMMBbI

— - CrnocoOeH MPOCKTHPOBATh M PEaTM30BBIBATH IMPOTPAMMY OCHOBHOTO WM CPEIHETO
obiero oOpazoBaHus B peaMeTHOM 001actu Maremaruka (ITK-1).

Kommeren Nuauxkaropsl O1ieHOYHBIE
II1H, cpeacTBa
STanbl
3namop: [IpakTuxo-

- [IK-1.1: 3HaHue OCHOBBI METOAMKH MPENOaBaHUs, OCHOBHbIE | OPUEHTUPOBAHHO
NPUHIUIB  IEITETFHOCTHOTO TOAX0Ja, BUABI W TIPUEMBI | € 3a/IaHUE:
COBPEMEHHBIX  I€JJarOTMYECKUX TEXHOJOIMH B  00JacTH | KOHTPOJbHAs
maTematuku (3.1); pabora,
- [1K-1.2: 3nanue paGoueil mporpaMmbl U METOJUKH OOYUEHHs | HTOTOBBIN TECT
1o marematuke (3.2);
Ymems:
- [1K-1.3: ymeH#He TuIaHupOBaTh U POBOJUTH YUCOHBIC 3aHATHUS
no marematuke (Y.1);
[1K-1 - [IK-1.4: ymenue wucnonb30BaTh METOABI U CPEACTBA
293Tan | Nearoruyeckoro MOHUTOPHMHIA, MO3BOJSIOIIME  OLEHHUTH
cTeneHb c(hOPMUPOBAHHOCTU y JETEH Ka4eCTB, HEOOXOIUMBIX
JUIs AajbHelero ooydyeHus 1 pa3Butus no marematuke (Y.2),
Bnaoemu:
- 1IK-1.5: Bmagers dopmMamMu M METOAaMHU OOYyYEHHUS, B TOM
YHCIIe BBIXOMSANIMMH 332 PaMKH y4eOHBIX 3aHITHH: TPOCKTHAsS
NesITeIbHOCTD, J1a0OpaTOPHBIE 3KCIEPUMEHTHI, MPAaKTUYECKHE
3aHATHd U T.11. (B.1).

Komnemenyus IIK-1 c ykazanuem smana ¢popmuposanus 6 npoyecce 0ceoeHus
o0pazoeamenvHoil NPOPAMMbL



Kommnerentust ITK-1 (criocoGeH MpoeKTHPOBATh U PEATH30BBIBATH IPOrPAMMY OCHOBHOTO U
cpenHero oomero oOpa3oBaHus B peaMeTHol obOnacTu Maremaruka) GopMHPYETCsi Ha BTOPOM
stane GOopMUPOBAHUS KOMIIETCHIIUH.

Komnerenmus [IK-1 dopmupoBanach B mpolecce HW3y4eHUs JaHHON JUCHUIUIHHBI H
MPOJOHKUT (POPMHUPOBATHCS HA CIEAYIOIIMX Kypcax B IMPOLIECCe U3YYEHHUs APYTUX Y4eOHBIX
JUCLUIUINH, IPOXOXAECHUS MNPAKTUK W HUTOTOBOW TIOCYAApCTBEHHOM arrecranuu (3amura
BBITTYCKHOHN KBAIM(PUKAIIMOHHON pabOTHI).

TumoBoe KOHTPOJIBHOE 33aJaHHME JAJS OIECHKH CPOPMHPOBAHHOCTH JTAHHOH KOMIETECHIIUH
HaIlpaBJI€HO Ha JEMOHCTPALUMIO TOTOBHOCTH IIPOCKTUPOBATh M PEATM30BBIBATH IPOrPAMMY
OCHOBHOT'O M CpeHero oouiero o0pa3oBaHus B peIMETHOI obnacTn MaremaTHka.

1. Tunoeoe konmponvHoe 3a0anue na smane gpopmuposanus I[1K-1:
Bonpocsl k 3k3ameny

Hampasnennbie otpe3ku. OTHOIIEHHE SKBUIIONIEHTHOCTH.

CrnosxeHue ¥ BeIYMTaHUE BEKTOPOB. CBONCTBA CII0KEHUSI BEKTOPOB.

YMHOXeHHEe BEKTOpa Ha YUCIIO.

VYcnoBue KoIMHEeapHOCTH BEKTOpoB. Teopema 1.

JluneitHas 3aBUCUMOCTD BeKTOpOB. CBO¥CTBA JMHEIHOM 3aBucuMocTH (1-4).

CBs13b JINHEMHOW 3aBUCUMOCTH C KOJUTMHEApHOCThIO. Teopema 2.

CBsI3b TMHEWHOM 3aBUCUMOCTH C KOMIUIaHApHOCTHI0. Teopema 3.

PaznosxeHnue BeKTOpa Mo TpeM HEKOMIUIAHAPHBIM BeKTopaM. Teopema 4.

Bekrophsie npoctpancTBa. KoopanHatsl BekTopa B mpocTpaHcTse. Teopema 5 u 6.

CkansipHoe npousBezieHne BeKTopoB. CBoiicTBa. CKalisipHOE MPOU3BEACHUE B

KOOpAMHATHOH (opme.

11. CxkanspHoe npousBeZeHHE BEKTOPOB. Teopema § (KOMMYTaTMBHOCTb, aCCOLIMATUBHOCTb,
TUCTPUOYTUBHOCTD ).

12. AdodunHas cucrema KOOpAMHAT Ha IUIOCKOCTH. KoopAMHATH BEKTOpA.

13. OcHoBHBIE 331a4H, pelIaeMble ¢ TOMOIIbI0 MeTo/1a KoopauHat. KoopauHatel BeKTopa.
JleneHnue oTpe3ka B TaHHOM OTHOIIECHUH .

14. OcHoBHBIE 331a4H, pelIaeMble ¢ TOMOIIbIO METO/1a KoopAuHaTta. PacctosHue Mexay 1Byms
toukami. [1nomanp TpeyroiabHUKa.

15. IlpeoOpa3zoBanue ahGuHHON CHCTEMBI KOOPAUHAT (IIEPEHOC).

16. IIpeoOpaszoBanue adhGuHHON CHCTEMBI KOOPAUHAT (IIOBOPOT).

17. TlpeoOpa3oBaHue MPsIMOYTOJIbHOM 1€KapTOBOW CUCTEMBI KOOPIUHAT.

18. Tlonspubie KoopanuHATHI. CBS3b C MPSIMOYTOJIBHBIMH JEKAPTOBBIMU KOOPIUHATAMH.

19. AunreGpanueckas auHuA. OKPY>KHOCTb.

20. Paznmanble ciocoOBI 3aaHUsT TIPSIMOM.

21. Teopema 00 00111eM YpaBHEHUH HPSIMOA.

CoNoOAEWNE
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22. HccenoBanue 00IEero ypaBHEeHUsT TIPSIMOH.

23.  B3aumHOe pacnoyiokeHHe JBYX MPSMBIX.

24. PaccTositnue OoT TOUKH 10 IPSMOM.

25.  T'eomeTpuyeckuii CMbICT 3HaKa TpEXUJIEHA.

26.  Yroa MexIy IByMs MPSMBIMH.

27.  HopmanbHoe ypaBHEHHE IPSIMOIA.

28. Onnunc. KaHoHnyeckoe ypaBHEHHE dJUTHIICA.

29.  HccnenoBanue popMbI 3JUTUIICA IO KAHOHUYECKOMY YPAaBHEHHIO.
30. ['umep6o:a. Kanonnveckoe ypaBHEHUE THITEPOOITHL.

31. HccnenoBanue popMbl runepOo0IIbl IO KAHOHUYECKOMY YPaBHEHHIO.
32. [Tapabona. KanoHHUYeckoe ypaBHEHHE TapadoITbL.

33. HccnenoBanue GopMbl mapaboIbl.



34. JIUpeKTpUCHI SJUTHIICA U TUTIEPOOJIBI.
35.  YpaBHeHue >umIica. runepOoibl U mapadolibl B MOJISPHBIX KOOPAUHATAX.

2. Tunosoe konmponvHoe 3a0anue na smane opmuposanus [1K-1:
Bonpocsl k 3auéry

[TpeoOpazoBanue ad(UHHON CUCTEMBI KOOPJUHAT B IPOCTPAHCTBE.
BekropHoe npousBeaenue BekTopoB. [lnomaas Tpeyronsuuka. CBoMCTBA.
CwmemnanHoe pou3BeIeHne TpeX BeKTOpoB. O0beM TeTpasapa. CBOMCTBA.
Pasnuynbie criocoObl 3a1aHUS MIIIOCKOCTH.

OO11ee ypaBHEHHE TUIOCKOCTH (Teopema mpsiMasi ¥ 0OpaTHas).

YcioBue napamieabHOCTH BEKTOPA U IIOCKOCTH.

HccnenoBanue o0IIero ypaBHEHHS IIOCKOCTH.

I'eomeTpryeckuil cMbIci 3HaKa MHOrowieHa Ax+ By+C+D.

B3anMHOe pacnoniokeHue IByX IUIOCKOCTEH B POCTPAHCTBE.

0. BzanMmHoOe pacnosoxeHue Tpex MI0CKOCTEH B IPOCTPAHCTBE.

11. PaccrostHue OT TOUYKHU A0 IUVIOCKOCTH. YTOJI MEXAY ABYMS IJIOCKOCTSIMHU.

12. PaznuuHble ciocoObl 3a1aHUs NPSMON B IIPOCTPAHCTBE.

13. BzauMHOE pacnojoX)eHHe JABYX MPSIMbIX B IPOCTPAHCTBE.

14. B3auMHOe pacnosoxeHue NpsMON U MIIOCKOCTH B IPOCTPAHCTBE.

15. Vbl Mexay NpsIMBIMU B IPOCTPAHCTBE. YTOJI MEXY MPSAMOI U MJI0CKOCThI0. PaccTosiHue
OT TOYKH JI0 IPSIMOI1 B TPOCTPAHCTBE.

BOo~NoOR~wONE

3. Tunosoe xonmponvHoe 3a0anue na smane opmuposarus I1K-1:

Bonpocsl k 3auéty
DIUIUIICOU.
OHOMONOCTHBIN rUnepOoIonI.
JBynOJIOCTHBIN TUTIEPOOTOHI.
OnnmunTHyecKuil mapaboaouns.
['unepbonuueckuii napaboIou.
[TpsamonuHeiinble 0Opa3yroiue nmosepxHocreit |l mopsaka.
n-MEPHOE BEKTOPHOE IPOCTPAHCTBO.
EBKJIMI0BO BEKTOPHOE MPOCTPAHCTBO.

N~ WNE

4. Tunogoe xonmponvHoe 3a0anue Ha smane hopmuposanus ITK-1:

Bonpocsl k 3k3ameny

1.  IloHATHe NpOEKTUBHOIO NPOCTpaHCTBA. MOenn NPOEKTUBHOM IIOCKOCTH.

Koopaunats! Touek Ha MPOEKTUBHOM I1ockocTH. Teopema 1. Teopema 2.

3. KoopmuHatbl TOUeK Ha MPOEKTUBHOMU I0CKOCTH. Teopema 3. OmpeneneHue mMpoeKTHBHBIX
KOOPJMHAT TOYKHU.

4.  IlpoekTHBHBIE KOOPAMHATHI TOYKU. 3aJaHUE KOOPAUHAT TOYKH MJIOCKOCTU C TOYHOCTHIO JI0
MHOXKUTEJIS.

5. Koopaunatsl Touek Ha MpOEKTUBHOW mpsiMoil. Teopema O cCyliecTBOBaHWHM MHOXECTBa
COIIACOBAaHHBIX CHCTEM BEKTOPOB. 3aJaHHE KOOPAMHAT TOUKHM IPSIMOH C TOYHOCTHIO 10
MHOXHTEJIS.

6.  VYcioBue NpUHAUIEKHOCTH Tpex Touek mnpsimoi. IIpoekium Touku X Ha KOOpJMHATHBIE

IIpsIMBIE.

YpaBHEHUE NIPSIMON HA IPOEKTUBHOM ITUIOCKOCTH.

8.  B3ammHOe pacmonoxeHue IBYX MPSMBIX Ha IPOSKTHBHOM IJIOCKOCTH.

N
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9. IIpeoGpa3oBaHre KOOPAMHAT TOYCK HA TPOCKTUBHOM MPSIMOM.

10. IIpeobpa3oBaHue KOOPAUHAT TOYEK HA IPOSKTUBHOM MJIOCKOCTH.

11. IlpuHuun ABOWCTBEHHOCTH Ha IUIOCKOCTH U B IPOCTPAHCTBE.

12. Teopema Jle3apra.

13. CnoxHoe oTHomIeHHE 4-X TOUeK NMpsMoi. CI10’)KHOE OTHOIIIEHHE B KOOPAMHATHOU (hopMme.

14. CaoiicTBa CI0KHOTO OTHOILIEHHUS 4-X TOUYEK MPSIMOil.

15. CnoxHoe oTHOIIEHHUE 4-X MPSIMBIX ITy4YKa, €r0 CBOMCTBA.

16. IIpoextuBHBIE TpeoOpa3oBaHus MI0CKOCTH. OCHOBHAS TEOpeMa.

17. CpoiicTBa MNPOEKTUBHBIX MpPeoOpa3oBaHUN. AHATUTHYECKOE 3a/JaHHE IMPOCKTUBHOTO
peoOpa3oBaHusl.

18. Ilonnsii yeTsipexBepmMHHUK. Jlemma. ["TapMoHHYecKHe YeTBEpKH TOYEK. I 'apMOHUYECKOE
CBOMCTBO IIOJIHOT'O YETHIPEXBEPIIMHHHKA.

19. Tomomnorus. CoiicTBa roMos0ruu. [ pyrnmna nNpoeKTUBHBIX TPEoOpa30BaHUA.

20. IIpoextuBHBIE 0TOOpaXKeHHs MpsIMBIX. Teopema 1.

21. Tlonsthe mEpPCHEKTUBHOIrO  OTOOpakeHUs  MHpsAMBbIX. [Ipu3HaK  MEepCHEKTUBHOTO
oToOpakeHus (Teopema 2).

5. Tunosoe konmpoavHoe 3a0anue Ha smane popmuposanus [1K-1:

IIpumepHBIi BADHAHT KOHTPOJILHOMH padoTsl Nel
(BekTopHas aareopa. Meroa KOOpAMHAT)

3anaua 1. B npasunsHOM mectuyronsauke ABCDEF u3BectHbI BekTOpEI AB = p U

- - -

BC = . Beppasurb uepe3 BeKTOppl P W (  CIEAYIOIIME BEKTOPHI

T e — —

CD,DE,EF,FA AC,AD u AE.

A
—

a

—

3agaya 2. 3Hasg, 41O =2,|b

>\ 2z
=5 wu yron |a,b :?, OTPEICTNTh, NP KaKOM

- -

- - > >
3HaYeHHH  KOd((UIMEHTa &  BEKTOPHI p=ca+l’7b wu qg=3a-b OymyT
NepPIEeHIUKYIISIPHBIMU?

3amaua 3. B tpeyronbuuke ABC ¢ BepumHamu 4 (-4; 7), B (7; 5) u C (4; 1) npoBeneHa
Bbicota CH. Haiitu koopauHaTsl TOUKU H.

3agauya 4. Hanmcath ypaBHEHHE MHOXECTBA TOYEK, Pa3HOCTh PACCTOSTHUN KOTOPBIX 0
nByX AaHHbIX To4ek A (-5; 0) u B (5; 0) paBHa 6.

3anaua S. B tpeyronsnuke ABC npoBeneHa cpennss auaus MP // AC. Paznoxurs 1o
Bektopam MP u BP craenyromue Bextopsi: AC,MK, AB,KB,MC u BC, rme K — cepeauna
AC.

IIpuMepHBIH BAPHAHT KOHTPOJILHOM padoThl Ne2
(IIpsamast IMHUS HA MJIOCKOCTH)



1. Jlanbl ypaBHEHMsI IPSAMBIX, COAEPKALIUX CPEIHUE JUHUU TpeyroyibHuka 2x —y+1=0,
x+3y=0, —x+y+2=0. Hamucatp ypaBHEHHMs NpPSIMBIX, COIEPKAIIUX CTOPOHBI
TPEYroJbHUKA.

2. B nyuke, oOpa3zoBaHHOM ImpsMbiMH x—12y+4=0, 2x—-5y+3=0, HailiTu: a)
OpSAMYI0, TPOXOJAIIYI0 Yepe3 Hayajlo KOOpAMHAT, 0) HPAMYI0, MPOXOISIIYI0 Yepe3 TOUKY
A4, 3).

3. Hamiucath ypaBHenue Boicotbl BH tpeyronpauka ABC, eciu (AB): x+5y+8=0,
(BC): 8x+y—-4=0, (AC): 7x—-4y+1=0.

4. HanucaTp ypaBHEHUE NPSAMOM, IPOXOIAILEH Yepe3 TOUKY A(3, - 5) MEPIEHAUKYIIAPHO
K npsMoit 8x+y—-6=0.

5. Hanmcath ypaBHEHHE HPSMOM, IPOXOAALICH Yepe3 TOUKY M(3, 2) U TiepeceKaroei
OCH KOOpJUHAT B Toukax 4 u B Tak, uToObl oTpesku AM u MB Obuiu paBHBI.

IIpuMepHBI BADHAHT KOHTPOJILHOI padoThl Ne3
(BekTOopHOE M CMeNIAHHOE NPON3BeIeHUA)

1.dansr Bextopsr a(l, 2; —2); b(-5 3; 5) c(2; -5 -8), d(-5 7; 8).
[Tokasath, uTo BeKTOpPHI &, b, C 0Opa3yror 6asuc. HaiiT KOOpIUHATBI BEKTOpa JB 3TOM

Oazuce.

2. Hana  TpeyrosibHas nupamuga  ABCJ  koopauHatamu CBOHX BEPILUH:
A2, -1 5); BL 4 1) c(0; 4 8) A(-L 0; 1).Onpenennrs:

a) 00beM TUPaAMUIBL;

0) IIoIIa iU rPaHeH;

B) BBICOTY, OIYIIEHHYIO U3 BepIINHbI /[ Ha rpaHb ABC;

I') paccTosiHUE OT BepIiuuHsbl /{ 1o pedpa BC,

1) yroa mexay peopamu AB u AC,
e) yros mexnay peopom A/{ v rpanbio ABC.

IIpumepHBIN BADHAHT KOHTPOJILHOKH padoThl Ned
(ILmockocTh M NpsiMasi B IPOCTPAHCTBE)

1. Hamucath ypaBHEHHME IUIOCKOCTH, MapajulelbHOM Mmiockoctd XOV u mpoxonduieil uepes
TOYKY A(lO, 7, — 3).

2. CocTaBUTh ypaBHEHHE IUIOCKOCTH, HpOXOAdileil uepe3 naBe Touku M, (3, -4, 8)1/1
M, (7, -9, 1) NEPIEHUKYIISPHO K MIOCKOCTH 2x+3y—72+6=0.

3. B nyuke X+2y+3z2+7+ /I(x -5y-7z +13) =0 HalTH TWIOCKOCTh, MEPICHIUKYISIPHYIO K
IUIOCKOCTH 2Xx —5y+2Z—4=0.

. L |2x—=y+152+1=0
4. HaiiTi npoekuio npsmoun Ha KOOPAMHATHBIE MJIOCKOCTH.
X+4y—-10z=0
-1 z
5. Haiitu Touky nepecedeHus npsiMon xT = yT—|—3 = 3 1 II0CcKOoCcTH 2x+3y+ 72 =0.

6. VI3 Toukm C(3, -5, 7) OITYCTUTH TIEPIICHIUKYJIISIP Ha IIIOCKOCTh X —5y +172—-8=0.



IIpumepHbIl BAPUAHT KOHTPOJIbHON padoThl NeS
(Quumnne — n300pakeHne OKPYKHOCTH)

1. Dnnumnc 3agaH mapoil CoONnpsiKeHHbIX AUaMeTpoB U AaHa npsmas (. He cTpos snnurc, HallTH
TOUKH IEepECceueHus JIUIUICA C JAHHON MPSIMOH.

2. Dmnmunc 3ajaH mapoil CONPsDKCHHBIX UAMETPOB W JaHa To4yka M, HE NpUHAIeKaIas
amuncy. He ctpost annunc, HalTH TOYKM KacaHHs K JIJUIMIICY U MPOBECTH KacaTesIbHBIC B
ATUX TOYKaX.

3. JlaHo m300pakeHHE OKPYKHOCTH — JJUIMIIC, €€ LIEHT M BIIMCAHHBIA B Hee TpeyroiabHuK ABC.
[TocTpouTh N300paKEHNE TOYCK MEPECCUCHUS BBICOT.

IIpruMepHbI BAPUAHT KOHTPOJIbHOI padoThl Ne 6
(ITpoexTHBHAas JI0CKOCTD)

1. BbiOpaB Ha npsMoOii MPOU3BOJIBHO JIBE Pa3IuYHbIC COOCTBEHHBIC TOYKH Ai(l, O) "
AZ(O; 1) U CUUTAst TOUKY E(l, 1) HECOOCTBEHHOI, TOCTPOUTH TOUKY A(3, —4).

2. BpiOpaB Ha IUIOCKOCTH IPOM3BOJNBHO CHCTeMy Touek 4, A,, Ay, E, mocrpouts
IPSMYIO d(l; 2; 3).

3. B xakue TOYKH MEepeXonsaT TOYKU A(l; -2; 3), B(2; 1 —1), C(l; 0: —1) npu
IIPOEKTUBHOM IPe00pa3OBaHHH:

Xl, =X +X5

le =X, — X, —2X,

!’

Xg =X, +3X, — X,
4. JlokazaTh, 4TO TPH MPSIMBIC a(]; -3 2), b(2; 3 —1), C(lO; 6; 0) MIPUHAJICIKAT
OIHOMY IyuKy. HaliTu neHTp myuka.
5. Omnpenenuth MPOEKTHUBHOE MPEOOpa30OBaHUE, OCTABIAIOIICE HETOJBMKHBIMU TOYKH
A, A4, 4, n nepesonismee Touxy E B E'(a,; a,; a,).
6. [loxa3atp, 4TO 4 TOYKM NpHUHAAJIEKAT OAHON MHpPSIMOW U HAWTH (AB, CD), eciu

AL 4 2),B(5 2 4),C(3 -3 1),D-L 2 0)

IIpumepHbBIii BADUAHT KOHTPOJILHOM padoThl Ne7
(/InHUH B eBKJINA0BOM NPOCTPAHCTBE)

1 t2
1. Tloka3atp, yto KpuBas X =t; y = E; Z= E rjiajgxas.

2. BBIUMCIUTH JUIMHY JyTU KpuBoi X =2t; y =Int; z =t, 3axmoueHHoil Mex1y TouKamu
M,(t, =0) u M, (t, =1).
3. Hammcate ypaBHEHHE CONpHUKACAIOMICHCS W CHPSMISIONEH TUIOCKOCTH KPHUBOM
X=t-sint
. . T
y =1-cost B mo0oii Touke KpuBoii mpu t = 5

z=sint
- . .t
4. BbluMCIUTh KpPUBH3HY M KpydeHHME KpHBOH I =<COSt; sint; ZSmE B TOYKC

Mo 1 V2).



IIpumepHbIil BAPUAHT KOHTPOJIbHOI padoThl Ne§
(IToBepxHOCTH B TPEXMEPHOM €BKJIMI0BOM NPOCTPAHCTBE)

X =Hu+v)
3ananue 1. /[ana NOBEPXHOCTH < Y = 3(u — V), Ha KOTOPOH JJaHbl IBE JTUHUU
Z=2uv

liu+v=0; /,:u-v=0.

Haiitu yron mexny TMHUSAMHU B UX TOUYKE IEPECEUCHUS.

X=u
3ananme 2. /[aHa MOBEpXHOCTh y =V . Haiitu HOpMasbHYIO KpuBU3HY K, snuHMH /!
z=u*+V’

u—v? =0 B Touke A(u =1lv= 1) ITOU MOBEPXHOCTH.
X=u
3aganue 3. HaiiTu mnoiHyI0 W CpEAHION KPUBM3HY IIOBEPXHOCTH ¢ Y =V B TOUYKe

Z=Uuv

Au=1v=1).

6. Tunosoe konmpoavHoe 3a0anue Ha smane opmuposanus [1K-1:
TECT Ne 1

Saganue Ne 1
- -
B A4BC BEKTOPBI AK, BL u CM HaIlpaBJICHbI 110 MeUaHaM. BBIpa)KeHHs 3TUX BEKTOPOB

- -

- -
yepe3 BEKTOPbI AB=a ,; AC=b OyAyT ClIeyIOIUMHU:

OrtsBer:
- -
— - - - -
a b; b+=a; a-2b
1. 2
- -
a+b > >

w
ol
N
o
NI N
A/
SO
+
Tl
N
C|T¢
N
o

3aganue Ne 2

- -

2; 3)b@L -3)c(-L 3) atab , a+2c

a(
JlaHbl  BEKTOpBI : Bexkropsl



KOJUIMHEApHHI, eciu & paBHo:

Ortser:

Ha mmmockoctu JaHbl BCKTOPLbI

a9, 1) Y

3aganue Ne 3

u@ 1) v o)

. KoaddurmenTtrr paznoxeHuss BeKTopa

I10 BEKTOpam u n v PaBHBI:

Ortger:
1.1;7
2.3;1
3.1;-2
4.-1;3
- - - -
Bexkrops! p=a+2b u q=

N

u b 00pa3yloT YroJ, paBHBIM:

OrtBer:

w N
NN w3y &Y oy

B

3aganmne Ne 4

- - N

B3aMMHO TI€PIEHINKYISPHBL. EuHUYHbIE BEKTOPHI ¢

3amanue Ne 5

N

CI/ICTeMa, COCTOsIIaA U3 OAHOTO BEKTOpA a , 6yI[eT JIMHENHO 3aBUCHUMOI B cj1ydac, CCJIu:



Ortser:

> o
1.a¢0
NN
2 a=0

3aganue Ne 6

—

N
CxansapHO€ NMPOU3BEJICHNE BEKTOPOB a(l; -2 3) u b(X; 4 O) paBHo -10. Toraa uucio
X paBHO:
Ortser:
1.5
2.4
3.-2
4.-5
3ananue Ne 7
e - -
VCTaHOBUTH, KOMIUIAHAPHBI JIH BEKTOPLI ¢ | b, €, ecmu a(4’ -3 2), b(_ 2, 6 8) u
c(2; 3 10)
Ortser:
1. Jla
2.Het
3ananue Ne 8
- -
Yron mexay BEKTOpaMu a(_ Lk O) 51 b(l’ -2 2) paBeH...
Ortser:
1 45°
2 13%°
3.0°
3apanue Ne 9
H
Kocunyc yria mexmay BEKTOpoM a(2; -4 4) u ocero OX PaBeH ...
OTBeT:

=
ISy



N
[SSEN

3aganue Ne 10

A6cuucca Touxkn M paBHa 7, a pacCTOSIHUE JI0 TOUKHU Z(_ L 5) paBHo 10. OpauHaTa TOYKH

M paBHa:

Ortser:

L
=N

OB
=
‘!A
1
(AR N

3aganue Ne 11

I[Be BCPIIMHBI AABC HMCIKOT KOOPAUHATLI A(3’ 6) n B(_ 3’ 5) KOOpI[I/IHaTLI BCPIINHBI

C IIpH YCIOBUH, YTO CCPCAUHBI CTOPOH JICKAT HA PA3HBIX OCAX KOOPAWHAT, paBHbI:

OrTBerT:
L €7 -5)
, C(-3 -5)
3 C(-2; -6)
4 CL -3)

3aganue Ne 12

P aInyC OKPYXKXHOCTHU, KOTOpasd MNMPOXOAUT YCPE3 TOUKY A(_ 21 ) U UMCCT LCHTP B TOYKE

(2; B 3), paBeH:

OTtBeT:
1. r=4

2 I’=4\/§
3. I’=2\/§



3aganue Ne 13
Koopaunatst nentpa txectn ABC | ecnn A(_ 2, 7), 8(3; 2), C(Z; B 3), PaBHBL:

Ortser:

3ananue Ne 14
JlaHbI BEPIIUHBI AABC: A(3; _5), B(—3; 3) " C(7; _2).

JlnrHa GMCCEeKTPUCHI €r0 BHYTPEHHEr o yriia MpH BepIinHe 4 paBHa:

OrtBerT:

3aganue Ne 15

A-a; 0) B(a; 0)

AB BUJICH IO IIPAMBIM YTJIOM, UMECT BUA!

I[aHBI TOYKH . ypaBHeHI/Ie MHOKECTBA TOYCK, U3 KOTOPBIX OTPEC30K

Ortser:
1 X+y=a

) x2 — yz — 32
3 X+y*=a’
g X +y* =0

3aganue Ne 16

PaccrosiHue oT ToukHn A(3’ B 4’ 7) J0 OCHU OZ paBHO:

OTtBeT:

PoONE
~N = o

3aganue Ne 17



A3 —4;7)

Paccrostnue ot Touku J0 OCHU Oy PaBHO:

Ortser:

A

3aganue Ne 18

Ox

J0 OCHU paBHO:

A3 —4;7)

Paccrosinue oT TOUKH

Ortser:

1.
2.
3.
4,
3aganue Ne 19

JlaHbl TOUKH P(_ 1, 5) U Q(3’ 2). KoopanHaTsl TOUKH, CAMMETPUYHOMN TOUKE P

OTHOCHUTCIIBHO Q PaBHBI:

OrtBer:

p
, (7.-1)
3

3aganue Ne 20

VYrnoBoit koa¢ppunuent npsmoii, koropas B IIJICK 3anana ypaBHeHnem Sx+17=0 , paBeH:

Otser:
7
1.9
2.5
3. He ompeeneH



3aganue Ne 21

x—y+1=0

VYroun nakiiona npsimoit, 3agantoi B IIJICK ypaBHeHuEM , kK ocu Ox’ COCTAaBIISIET:

Ortser:

1. 135°
2. 45°
3. 60°

3aganue Ne 22

2 2 .
YpaBHEHHE KacaTeIbHOU K OKPYXHOCTH (X + 2) + (y N 3) =25 B TOYKE K(Z, ) AMEET
BUI:
OTBeT:

L 4x+3y-26=0

3 2x+6y+1=0

3amanme Ne 23
y y (a) 2x+3y+1=0 y

B npsiMoyrosbHOM JeKapTOBOM cHCTEME TaHa TpSMast . Yriosoit

KO3 UIUEHT k MEPIEHIUKYISIPHON ITPSIMOM PaBEH...

OrtBer:

=
N|W WM

3ananue Ne 24

AL 2), B(-2, 1)

[IpsiMast mpoXOaUT Yepe3 TOUKU , €€ YIII0BOM KOd(PPUIIUEHT paBeH ...

OrtBer:
1.2



~ w I
G Wk

I[Be CTOPOHBI KBaJpaTa pacCIlOJOKEHbI Ha IMIPAMBIX

[Tmomaaer kBagpaTa paBHa

OrtBerT:

49
, 25
64

25
.49

Hw

YCTaHOBI/ITB, JICXKAT JIM TOYKH

OrtBer:

2. Her

Y CTaHOBUTD, JIEKAT JIH TOUKH

OrtBer:

2. Her

M,(2,

M, (0,

3aganue Ne 25

3aganue Ne 26

1) M,(-1 4), M,(-7, 10)

3aganue Ne 27

5) M,(7, 1), My(-2, 3)

3aganue Ne 28

VY CcTaHOBUTH, NEPIIEHAUKYIISIPHBI JIU IPSMbIE y=0 n 2x—5=0

OrtBer:

2. Her

3x—4y+1=0 " 3x—4y+8:O.

Ha OJHOM IPSMOM.

Ha OJHOM IPSMOM.



3aganue Ne 29

. x++3y—4=0
Vron naxnona k ocu OX IpSIMOi * \/—y COCTaBJISICT. .

Ortser:
T

1. 6

ol

6

N

._”
z
3

3

3ananue Ne 30
OTpe30k, OTCEKaeMbIi TPSMOit 2x+y+5=0 Ha OCHU Oy , paBEH...

OrtBerT:

AN
SN

3aganue Ne 31
JIiHa BBICOTHI, OMYIICHHOM U3 BEPIIHHBI Cp TPEyroJbHUKE, CTOPOHBI KOTOPOTO 3a1aHbI
AB:y-2=0 BC:2x-y-12=0_AC:4x-11y+30=0

, paBHa:

OrtBer:

(&2 I~ Fb]
&

A wphe

3aganue Ne 32

VYrnoBoit ko3¢ pureHt npsmoii pase 0, eciu npsmast

Ortser:
1. mapannensHa OCH OpAUHAT
2. mapasuienbHa ocu aberuce
3. IPOXOAMT Yepe3 Hayaao KOOPAUHAT



3aganue Ne 33

VYrioBo# K03 PUITUEHT MPSIMOM HE ONIPEICIICH, €CITH MpsMast

OtBer:
1. napannenvua ocu opauHaAT
2. mapajuienbHa ocu abcuuce
3. IPOXOAUT Uepe3 Hayaao KOOpAUHAT

3aganue Ne 34

Paccrosnue Mexay npsambivu X T 3=04x-5=0 paBHO

Ortser:
1.4
2.5
3.8
TECT Ne2
Saganue Ne 1
x2 yz
—2 + —2 = 1
Xopna, npoBeneHHas yepes (HOoKyc mapaiienbHo Ocu Oy’ nepecekaet >umunc 4 b B

IByX To4kax. ONpeenuTh pacCTOSHUE MEKITY HUMU & > b

Otser:
2a°
1. b
a+b
2 2
2b?

3. 3a
2b?

4, a

S3amanue Ne 2

0
SKCHCHTpI/ICHTCT 9JUIHIICA, MaJlasd OCb KOTOPOI'o BUAHA U3 (bOKyca nox yriiom 90 , PaBCH...

OTtBeT:

1.2



N
AEIcR

w

&

3aganue Ne 3

2 2
ot =1 K4 1)
YPaBHeHI/Ie KacaTelIbHOM K QJUIAIICY 20 5 B TOYKC ! HUMCCT BU:
OrtBet:
1 X—y—-6=0
5 4X—y—-5=0
3 X+y—-5=0

Saganue Ne 4

2 2
Xy

y K(5 1)
VYpaBHeHMEe KacaTeabHON K runepoose 20 4 B TOYKE S MMeEET BUJL:

OtBer:
1 2x—=3y+1=0
o X—y—4=0
3 X+y—-6=0
3ananue Ne 5
2 _ .
. YpaBHeHHE KacaTeIbHOU K mapadosie y"=8x B TOUKE K (2’ 4) MMEET BU/IL:
OtBer:

1 2X—4y+7=0
o X+y+2=0
3.3x—6y+5:0

3aganue Ne 6

[TpaBuiIbHBII AABC pnycan s napaboJty ¢ mapameTpom p , Tak, uto Touka A cosmanaer ¢

BEPIITMHOW mapaboibl. J[TMHA CTOPOHBI TOTO TPEYTOJbHUKA paBHA:



OrtBerT:

1 2\/§p
5 3\/§p

3aganmne Ne 7

CocTaBuTh ypaBHEHHE [TOBEPXHOCTH, 00pa30BaHHOM BpallleHUEM Mapadosibl, KOTOpast 3a/1aHa

Z2
X=—
2
CHUCTEMOU ypaBHEHUU y=0 BOKpPYT OCH Oz,
Ortger:
2 2 2
1 X"+y =z
2 2 4
5 X' = 4y =7
4
X +y%= z
3. 4
3aganue Ne 8
2 2
X
—2 + y—z - 1
Jlist onumanca @ b BBINOJIHSCTCS yCIoBHe & = 2b OKCIEHTPUCHUTET AJLIUIICA PABEH. ..
Ortser:
1
1.2
2.2
5 V3
2
V2
4, 2
3aganune Ne9
2 yz
I —

2
['unep6oia, acCHMOTOTHI KOTOPOIl MEPIEHAUKYIISIPHBI, 3a/1aHa ypaBHEHUEM 25 b
[Toyocs b paBHa:



OrtBerT:

el N =
oW b

Kputepumn onenku:

Kaxnoe 3agaHne Tecta olieHUBaeTcs B 1 Oan.

I/ITOFOBaﬂ OII€HKA 3a BECb TECT COOTBCTCTBYCT IPOUCHTY IIPAaBUJIbHBIX OTBETOB 110 OTHOIICHUIO K
0011IeMy YHCITy BCEX BOITPOCOB B TECTE.

OI_IeHKa 3a TECT CHUTACTCA HOHO)I(HTCHLHOP'I, €CJIM CTYACHT OTBCTHUJI IIPABUJIBHO HC MCHEC, UYEM Ha
60% BoIpOCOB TeECTA.

TumnoBoe 3aganue ouneHuBaercs 1Mo 100-0amIpHON MIKaie, KOTOpas MEPEBOJUTCS B IATH
O0aJUIbHYIO IIKaJly B COOTBETCTBUM C JEHUCTBYIOIIMM Ha TeKyumud MomeHT llonoxkeHuem o
PEUTUHIOBOM CHCTEME TEKYLIEro KOHTPOJII YCIIEBAEMOCTH M IPOMEKYTOUHOH aTTeCTaluuu
CTYJICHTOB:

- OLIGHKa «5» BBICTAaBISIETCS B cllyyae, €ClM CTYIEHT BbINONHUI KadectBeHHO 87-100 %
THIIOBOT'O 3aJIaHMS,

- OLIEHKA «4» BBICTABIIIECTCS B ClIy4ae, €CJIM CTYACHT BBIIOJIHWI Ka4eCTBEHHO 75—86 % TUIIOBOTO
3aJIaHus;

- OIIeHKA «3» BBICTABIIACTCA B CIy4ae, €CIH CTYACHT BBIMOIHII KauyecTBeHHO 60—74 % TUIOBOTO
3aJIaHus;

- OLIEHKA «2)» BBICTABJIACTCS B CJIy4ae, eCJIM CTY/IeHT BbINOJHII MeHee 60 % TunoBoro
3aJaHus.

Yposuu chopmupoBanHocTu komnerennuu IIK-1 B paMkax q1ucCiUNIMHBI:

YpoBHHU chopmupoBaHHocTH | OCHOBHBIE IPU3HAKHU YPOBHA
KOMIIeTCHIIUH
IToporossIii Crynent

JEMOHCTPHUPYET 3HAHHUE!
- o0mel CcXeMBl HCIIOJIL30BAHUS MATEMAaTHUYSCKUX
METOAOB /I BBISABICHUS JUHAMUKH M XapakTepa
H3MEHEHHU KaKuX-Iu00 moKasarened IT0J BIHSHUEM
SKCIIEPUMEHTAIBHBIX BO3JECHCTBUN;

MPOSIBIISIET yMEHHE:
- OCYIIECTBIISATh o obpasiy TIEPBUYHYIO
CTaTHUCTUYECKYID  O0pabOTKy  SKCIEepUMEHTAIbHBIX
JAHHBIX, CTPOWTH MO BBHIOOPKE BAapPUAIMOHHBIN DS,
BBIYUCIISITH JI1 HETO YMCIIOBBIE XapaKTEPUCTUKH;
- TIPENICTaBIATh, B OCHOBHOM 0e301n004H0, MHGOP-
Malliio, MOJYYEHHYIO B XOJie€ IKCIIEPUMEHTa, B BUJIE
CXeM, AuarpaMm, rpaukoB, TaOIuI;
- UHTEPIPETUPOBATH HH(POPMAIIHIO, TTPEJICTABICHHYIO B
BHJIE CXEM, auarpamm, rpadukoB, TaOJIUI[ C y4E€TOM
MpeIMeTHOW 00macTH, AOIMycKas MPU 3TOM OIIMOKH
HETIPUHIIUITAAIILHOTO XapaKTepa;




- UCHONB30BaTh Mo  oOpa3ily  omnpeaelneHHBIN
CTaTUCTUYECKUI KPUTEPUW; MPOU3BOAUTH MO HEMY
pacyeTsl U JIeTIaTh BHIBOJIbI B TUIIOBBIX CTATUCTUYECKUX
3a/1a4ax;
1o uToram GamIbHO-PEUTUHTOBOM CUCTEMBI CyMMa
PEHTHHTOBBIX OAJTOB CTyJeHTa cocTaBiseT ot 60 1o 70
0ayoB

ba3oBrrit

CryneHnt

JEMOHCTPUPYET 3HAHHUE!
- o0mel cxeMbl HCIONb30BAHUSA MaTEMAaTUYECKUX
METOJIOB JJI BBIABJICHMSI JMHAMUKM U Xapakrepa
U3MEHEHMs KakKuX-1M0o Ioka3aTeneil 1oJ BIMSHUEM
SKCIIEPUMEHTAJIbHBIX BO3JCHCTBUM;
- OCHOBHBIX CTaTUCTUYECKUX KPUTEPHUEB;

IIPOSBIIIET yMEHHMeE!
- OCYIIECTBIATH  MEPBUYHYIO  CTAaTUCTHYECKYIO
00pabOTKy SKCIIEPUMEHTANIBHBIX JaHHBIX, CTPOUTH IO
BbIOOpKE BapUAILMOHHBIA pAJ, BBIUUCIATH JJIsI HEro
YHCJIOBBIE XapaKTEPUCTUKU;
- MpPEeACTaBJIATh HMHGPOPMALUIO, COOTBETCTBYIOLIYIO
obmactu Oynymei mpodeccnoHAbHOM AeITeTFHOCTH B
BUJIE CXEM, AUarpamm, rpamKoB, TabJIMIL;
- HHTEPIPETUPOBATh HHPOPMALINIO, TIPEACTABICHHYIO B
BUJIE CXEM, JAuarpamm, rpaukoB, TaOJIUI] C y4eTOM
MPEeIMETHOM 001acTH, BO3MOXHO JIOIYCKasi MPH ATOM
HEKOTOpbIE HETOYHOCTH;
- C MOMOUIbI0 METO/I0B MAaTEMaTH4ECKOW CTAaTUCTUKU
OCYILECTBIAT o obpasiy HMIIUPUYECKOE
MOATBEP)K/IEHUE  WJIM  ONPOBEPKEHUE  TUIIOTE3BI
UCCIIEIOBAaHMSI W/WIIN CIIPaBEeUIMBOCTH TEOPETUUYECKUX
BBIBOJIOB B IIPOCTEMIIINX MCCIIEI0BATENIbCKUX 3a/1a4ax;

[IOKa3bIBAECT BJIAJCHHE!
- OCHOBHBIMHM METOJIaMU MaT€MaTUYEeCKON CTaTHUCTUKH,
HCIIOJIb3YEMBIMU B IICUXOJIOrO-NIEAATOTUYECKUX
UCCIIEIOBAaHMUSX Ul Jl0Ka3aTelabcTBa 3()(HEKTUBHOCTH
BHEJPSIEMBIX NPOTrpaMM, TPEHUHIOB, (pOpM, METOJIOB U
T.J..

[1o uroram 6ayIbLHO-PEUTUHIOBON CUCTEMBI CyMMa

peUTHHTOBBIX OaniIoB cTyAeHTa cocTtasiuseT ot 70 1o 80

0amIoB

[ToBrImIEeHHBIN

CTyneHT JeMOHCTPHUPYET 3HAHHUE:
- CYIIHOCTH METOJOB MaTeMaTUYECKON CTaTUCTUKH,
WCIOJIb3YEMBIX TIPH  PEIICHUU  HCCIIEA0BATEIBCKUX
3a/1a4 B 00J1aCTH 00pa30BaHUS
- OCHOBHBIX  CTAaTUCTHYECKHX  KPHUTEPUEB, HX
0co0eHHOCTEH u o01ero aJIropuT™Ma 1509
WCIIOJIb30BAHUS JUIA PEIICHUS HCCIEI0BATEIbCKUX
3a7a4 B IIEJarOTHKE U IICUXOJOTHH;

MIPOSIBIIICT yMEHHE:
- TUTAHUPOBATH u OCYIIECTBISTh nporecc
MaTeMaTH4ecKol  00pabOTKH  SKCHEPHUMEHTaIbHBIX
JIAHHBIX




- TPEACTaBIATh HWHQPOPMAIMIO, COOTBETCTBYIOIIYIO
obnactu Oynymiei npodeccHoHanTbHON AeATETLHOCTH B
BHJIE CXEM, IUarpaMm, rpad)ukoB, TaOIHII;

- HHTEPIPETUPOBATh HHPOPMAIIUIO, TIPEACTABICHHYIO B
BUJIE CXEM, Juarpamm, rpaukoB, TAaOIUI] C y4ETOM
MPEIMETHOM 00acTH;

- C IIOMOIIIbIO MCTOJ0B MaTeMaTHYEeCKOH CTaTUCTUKH
OCYHICCTBIIATL OMIHUPHUYCCKOC ITOATBCPIKACHHUC HIIN
OITPOBEPIKCHUC THUIIOTE3bI HCCIICA0BaHUA /U
CIIpaBCAJIMBOCTU TCOPCTUICCKHUX BBIBOJOB B
HpOCTGﬁHIHX HCCJICA0BATEIIbCKUX 3a4a4ax,

IIOKA3bIBACT BJIAJIECHUE.

- anmapaTrom MaTeMaTHIECKOM CTaTUCTHKH,
PUMEHSEMbBIM B MICHXOJIOTO-TIeIarOTHYECKUX
WCCIICIOBAHMSIX Ul JO0Ka3aTeiabcTBa d()(HEeKTHUBHOCTH
HKCHEPUMEHTAIBHOTO BO3/ICHCTBHUS.
[To uroram GaymuIbHO-PEHTHHTOBOM CUCTEMBI CyMMa
perTUHTOBBIX OaioB cryaenTta coctasisieT oT 80 10 100
6au10B

MeToauuyecKkue MaTepUualJibl, ONMPEaACTAIONINE ITPOUHECAYPHI OLICHUBAHUA

Ilenbro MpOMeEXyTOUYHOHN aTTECTAllUU 110 JAaHHOW JUCLUILINHE SIBJISETCS OLICHKA YPOBHS
c(OpMHUPOBAHHOCTH KOMIIETEHIIUH B pPE3yJbTaTe YCBOCHUS 3HAHWW, MPUOOpETEHUS yMEHUH,
HaBBIKOB U ONbITA JEATEIBHOCTH B PAMKAaX OCBOCHUS JAUCIUILIUHBI (MOYJIS).

[Ipouenypa olueHMBaHMSI OXBaThIBaeT OOYyYaIOLIUXCS, OCBAaWBaBIIUX JAUCLUILUIMHY
(Mmonynp) Ilpoumenypa olLeHMBaHMS TPOBOAUTCS MO OKOHYAHMHM OCBOEHHS JUCIUIIUHBI
(momyns). OneHka ypoBHS C(POPMHUPOBAHHOCTH KOMIETEHIIMN Ha dTanax ux (HOpMUPOBAHMS
olpesieNsIeTcss Ha OCHOBAaHMU COOECeOBaHMs, BKIIOYAIOIIUX TEOPETUUYECKHE BOIPOCHl HIIU
3aJaHMsl, B KOTOPBIX OOydaromemycs IMpeiaraloT OCMBICIMTh pealibHYyl0 NpodeccHoHaNbHO-
OPUEHTUPOBAHHYIO CHUTYallMI0, HEOOXOAUMYIO ISl PEIIEHUs JaHHOM MpoOJeMbl; MpPU 3TOM
aKTyaJIM3UPYyeTCsl ONpPEeeIeHHbIH KOMITJIEKC 3HAHWU, HEOOXOJUMBIN JUIsl pa3pelleHus JaHHOU
npo6sieMbl. OlleHUBaHUE OTBETOB O0YYaIOUINXCS MPOBOJUTCS B COOTBETCTBUU C NPUBEICHHBIMU
KPUTEPUSMH.

Ha ocHoBaHuu OTBETOB (OTBETOB Ha TECT, BHIINOJHEHHE MPAKTUKO-OPUEHTHUPOBAHHOTO
3aJaHMsl) OLCHMBAETCS YpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMH Ha JTamax ux
(dbopMUpOBaHUS B paMKax JTUCIHUILUIMHBI (MOYJIf), @ TAK)KE YPOBEHb 3HAHUM, YMEHUI, HABBIKOB U
ONbITa JIEATEIbHOCTH, [0 pE3yibTaTaM BBICTABISIETCA OLIEHKA. Pe3ynpTaTel IMpPOBEIEHUS
MIPOLIEIYPHl B YCTAHOBJIEHHOM IOPSAJIKE ITPOCTABIISIFOTCS MPENOAABATEIEM B 3a4ETHBIE KHUKKH
oOyyaromuxcst M DIEKTPOHHbIE BeaoMocTd. Ilo pesynbTaTaM NpOBEAEHUS MPOLETYPhI
OLICHUBAHMUS MPENOAABATEIEM JIEJIAETCs BBIBOJ O pe3yjbTaTax MPOMEXYTOYHOM aTTeCTallMK 1O
JUCLUIUINHE.

Hpouez[ypa OLICHUBAHUA (3aqu, 3K38.MCHLI) COOTBCTCTBYCT ,Z[CI>'ICTBYIOHIPIM B BY3C
TEKYIIUM IIOJIOKCHUAM, BKIIIOYAA Ilonoxenue o peﬁTHHFOBOﬁ CUCTEMEC TCKYLIETO KOHTPOJIA
YCIICBACMOCTHU U HpOMC)KyTO‘IHOfI arTeCTaluu CTYACHTOB.
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