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1. IEJIM M1 3AJJAYY TUCHMUTLINHBI

Ieny oucyunaunst - GOpMUPOBAHNE CUCTEMATHUECKUX 3HAHUN B 00JIaCTH T'€OMETPUU 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;

- J1aTh ofliee MpeacTaBieHue 00 3JIeMEHTaXx MHOTOMEPHOM reoMeTpun ap@UHHOTO U
€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 JUCIUIUIAHBI SBISCTCS OCHOBOM JIJISl TOCIIEAYIOMIETO M3YYCHHS KYPCOB IO
BBIOOPY CTYJEHTOB, COJCPKAHUE KOTOPBIX CBS3aHO C YIIyOJICHHBIM W3YYECHUEM IOHSITHS YUCIIA
1 ero 0000IICHUH.

3. TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHMUSA JUCHUIIVIMHbI

[Iporiecc wm3ydeHUs AMCUMIUIMHBI HAmNpaBiIeH Ha (OPMHUPOBAHHE  CIEIYIOLINX
KomnemeHuui.

- Cnoco0OeH MpOEeKTHUPOBATh U PeaIn30BbIBATH IPOrpaMMy OCHOBHOI'O U CPEIHEro OOIIero
o0pa3oBaHus B peaMeTHOH obOmact Marematuka (ITK-1).

HaumeHoBaHue U KO/ HHAUKATOPOB NOCTUKCHUSA KOMIIeTEeHIIIi:
B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06yanOHlHﬁ0H JOJIDKCH:

3Hamy:

- IIK-1.1: 3HaTh OCHOBBI METOJIMKH MpENoOaBaHUs, OCHOBHbBIE MPUHIMIBI J1EATEILHOCTHOTO
MOJX0/1a, BUJIbl U MPUEMbI COBPEMEHHBIX MEAarorMueckKuX TEXHOJOIHH B 00JIaCTH MaTeMaTUKU
(3.1);

- [1K-1.2: 3nate pabouyro mporpaMmy U METOAMKY 00y4yeHHs 1o MaTeMaTuke (3.2);

ymembo:
- [IK-1.3: YMmeTh miiaHupoBaTh U NPOBOAUTH yueOHbIE 3aHATHS 110 MaTematuke (VY.1);
- IIK-1.4: VYmMerp wucnonb3oBaTb METOABl M CpPEACTBA IEAArOrMYECKOr0 MOHMTOPHHIA,
MO3BOJIAIOIINE OLEHUTHh CTENEeHb CHOPMUPOBAHHOCTH Yy JIeTed KadyecTB, HEOOXOAMMBIX st
JanpHeimero ooydeHus 1 pa3BuTus no marematuke (Y.2);

enaoems:
- 1IK-1.5: Bnagerp ¢opmamu u MeTonaMu OOY4YEeHHs, B TOM YHCJE BBIXOASIIMMHU 32 PaMKH
y4eOHBIX 3aHATUH: MPOEKTHAas NEsITEeIbHOCTb, JJAOOpAaTOPHbBIE SKCIEPHUMEHTHI, MPAKTUYECKHE
3aHATHA U T.11. (B.1).



4. OFBEM JUCHUIJIMHBI U BUbl YYUEBHOUN PABOTHI

OO6miast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 9 3a4ETHBIX €IMHHII.

Bun yaeOHO# paboThI Bcero CemecTpbl
9acoB 3 4 5 6
AyIuTOpHBIE 3aHATHS (BCEro) 36 4 12 6 14
B mom uucne:
Jlexumu (JI) 12 2 4 2 4
ITpaktuueckue 3ansatus (113) 24 2 8 4 10
CamocTosiTeJibHasi padoTa CTYJAeHTOB (BCEro) 288 104 132 30 22
B mom uucne:
IToaroroBka K JIEKIIUAM 62 20 20 10 12
[TonroToBKa K MPaAKTUYCCKUM 3aHSATHIM 60 20 20 10 10
[TonroroBka K TecTy 50 20 20 10 -
[ToaroToBka K 3a4éry 40 20 20 - -
[ToaroToBka K HK3aMeHy 40 20 20 - -
IToaroToBka K KOHTPOJILHOM paboTe 36 4 32 - -
9K3a . . | 9K3a
Bu npomMexxyTouHOM aTTecTaluu i men | CoRCT | ST ey
DK3aMEHBI - - - - -
OO01mas Tpy10eMKOCTh 4achl 324 108 144 36 36
3a4€THBIE €IMHUIBI 9 3 4 1 1
5. COAEP)KAHUE JUCHUITJIMHBI
5.1. Conep:xanue pa3aenoB (MoayJieil) IMCUMILUIUHBI
Ne | HaumenoBanue Coaepxanue
n/m | pasaena (MoayJisi)
AUCHUILIUHBI
3JIJEMEHTHI BEKTOPHOM AJITEBPBI. TEOMETPHSI HA
IJIOCKOCTH
1.1. | DnemeHTHI BexTtop. CiokeHre ¥ BEHIYMTaHUE BEKTOPOB. Y MHOKEHHUE BEKTOpa
BEKTOPHOI Ha yucno. KomnumHeapHOCTh M KOMIUIAHAPHOCTH BEKTOPOB.
anredpbl JInHeliHasg 3aBUCHMOCTH BEKTOPOB. BEKTOpHOE IPOCTPaHCTBO.
basuc u pa3smMepHOCTh BEKTOPHOTO MPOCTPaHCTBA. BeKTopHbIE
noAnpocTpaHcTBa. KoopauHaTel BEKTOpa M HX  CBOMCTBA.
CkansipHOE TPOU3BEICHHE BEKTOPOB. BEKTOpHOE M CMEIIaHHOE
MpOM3BENICHNE BEKTOPOB. [IpuiioskeHre BEKTOPHOHM anreOpsl K
pEIIeHHIO0 3a/1a4.
1.2. | Meroa koopauHar | ApduHHas cucrtema KoOpAMHAT Ha IUTOCKOCTH. KoopawHaTs
BEKTOpa U TOUkH. JleneHne oTpe3Kka B JAHHOM OTHOIICHUH.
HA MJIOCKOCTH
[TpstMoyTONBHAST JIEKapTOBa CHUCTEMa KOOPJWHAT Ha TUIOCKOCTH.
Brrancnenue ckanspHOTo MpousBeAeHus. MeTpudeckue 3a1auu.
[IpeoOpazoBanre  KOOpPJWHAT HA  INIOCKOCTH.  [loysspHBIC
KOOpJMHATHI, WX CBSI3b C MPSIMOYTOJBHBIMH JI€KapTOBBIMU
KOOpJIMHATAMH.




I'eomeTpuyeckoe HCTOIKOBAHWE YPAaBHEHUH U HEPABEHCTB.
AnreOpanueckast JMHUS U €€ TOPSI0K.
KoopauHaTHbIN METOJ pELICHUs] TEOMETPUYECKUX 3a/1a4.

1.3

IIpsamast TuHMSA HA

IJIOCKOCTH

[Ipsamass kak JuHMS 1nepBoro mnopsaka. Pasmuusble crnocoObl
3ajanus npsmoi. OOmee ypaBHeHHEe HpsMoi. B3aumnoe
pacrojaoKeHUe ABYX NPSIMBIX. ['€OMETpUYECKHI CMBICI 3HaKa
TpexuneHa Ax+ By +C.

[Ipsmas B mpsiMOYroibHOM JeKapTOBOM cucteme. BekTop
HopMmasid. MeTrpudeckue 3a1a4u Ha npsamyro. [Ipunoxenue k
PEIICHUIO 3a/1a4 IIKOJIBHOIO Kypca F€OMETPHH

14

JIMHMH BTOPOTrO

nmopsjaxka

Omnmunc. OmnpezneneHue, KaHOHUMYECKOE YpaBHEHME, CBOWCTBA.
OKCLEHTPUCUTET U AUPEKTPHUCH 3iuiuIca. Jluamerpsl 3suiuIca,
KacaTeJIbHasl K JJUIHIICY.

['nnepOona: ompeneneHne, KAHOHUYECKOE ypaBHEHME, CBOMCTBA.
AcCHUMNTOTHI, IUAMETPHI, KacaTesIbHasl.

[Tapabomna. OmnpeneneHue, KaHOHUYECKOE YpaBHEHHE, CBOMCTBA.
Juametpsl 1 kacatenbHast. ONTHYECKOE CBOMCTBO.

VYpaBHEHUsI TMHUN BTOPOI'O MOPSJIKA B MOJSIPHBIX KOOPAMHATAX

IIPEOBPA3OBAHHUA IVIOCKOCTH

2.1

OToOpaxxenus u
npeoopazoBaHus
MHOKECTB

OtoOpakeHnus: MHOecTB. [IpeoOpa3zoBanus miockoctu. ['pymnmna
npeoOpa3oBanuii Iiockoctu. [loarpynma rpymmst
npeoOpa30BaHU MIIOCKOCTH.

2.2

JABukeHust
IUIOCKOCTH

JIBi>keHHE TIIOCKOCTH. AHanmuThyeckoe 3amanue. (CBoiicTBa
nBrkeHU. YacTHble BUABI JABW)KEHUN. J[BWIJKEHUS IEpPBOro MU
BTOPOT'O pPO/ia U UX KJIacCU(UKALIUSL.

Pa3no)xeHne ABM>KEHNI B IPOU3BEIEHUE OCEBBIX CUMMETPHUH.
['pynna ABM>XeHU U ee noArpynmsl. PaBeHcTBO GUryp

2.3

IMoxoous
IJIOCKOCTH

[TpeoOpa3oBanue nogobus. ['omoTeTHs. AHATUTHYECKOE 3a/laHUe
nmoxo0usa. CeoiicTBa moxoous.

I'pynna nonoOuit minockocTy U ee noarpymnmsl. I[logodue ¢uryp.
IIpeameT eBKINI0BOM reOMETPUH

2.4

Addunnsbie
npeodpazoBaHust
IVIOCKOCTH

AdduHHOEe mpeoOpa3oBaHUE, €r0 AHATUTHYECKOE BBIPAKECHUE.
CpoiictBa  addunHBIX  npeoOpasoBanuii.  IlepcnexkTHBHO-
apunHbIE npeoOpa3oBaHusl. ['pymnma appUHHBIX
npeoOpa30BaHui U ee MOArPYIIIBI.

Addunnas skBuBaneHTHOCTD Guryp. [Ipenmer apunnoii
reometpui. [Ipunoxenne mpeoOpa3oBaHU K PEIICHHUIO 3a/1a4

IIKOJIBHOI'O KypCa IrCOMCTPUN

IIPAMBIE, INIOCKOCTH H KBA/[PUKH
B TPEXMEPHOM IIPOCTPAHCTBE

3.1

BexTopHoe 7
cMelIaHHoe
npou3BeJeHue.
MeTtoa KOOpAMHAT
B NIPOCTPAHCTBeE

KommuianapHocTh BEKTOpOB. ba3suc B TpeXMEpHOM BEKTOPHOM
IIPOCTPAHCTBE.

A¢ddunHas cuctemMa KOOpAMHAT B IpocTpaHcTBe. JleneHue
OTpEe3Ka B TAHHOM OTHOLIEHUHU.

IIpssMoyrosbHas AeKapTOBa CUCTEMA KOOPAMHAT B IIPOCTPAHCTBE.
Brraucnenme CKaJIApHOI'0 MPOU3BCACHUA, KOOPANHAT BEKTOPHOI'O
[IPOU3BEICHUsA,  BBIUMCICHUE  CMEIIAHHOIO  IPOU3BEACHUS.
Mertpuueckue 3a1auu.

[TpeoOpa3oBanue KOOpAMHAT B IpocTpaHcTBe. [IoBEpXHOCTH U ee

ypaBHeHHe.  AusreOpanueckas ~ MOBEpXHOCTh.  JluHusA B




MIPOCTPAHCTBE U €€ YpaBHEHUE.
[IpunoxxeHnne BEKTOPHOW anreOpbl W METOAAa KOOpPAMHAT K
pPCIICHUIO CTCPCOMCTPHUYCCKUX IMIKOJBbHBIX 3aJa4d IHKOJbHOI'O
Kypca reOMeTpHH

3.2 | IlmockocTu u [TnockocTs Kak TOBEPXHOCTh IEPBOrO TOpsAKa. Paznuynbie
npsiMble B crocoObl 3afaHusl MI0CKOCTU. B3auMHoe pacmonoxeHue IBYyX U
TpexXMepHOM TpeX IUIOCKOCTEH B MPOCTpaHCTBE. | eoMeTpruyecKkuii CMbIC 3HAKa
NMPOCTPAHCTBE yerelpexwieHa Ax+ By+Cz+D.

[TmockocTh B MPSMOYTOJIBHOM  J1I€KapTOBOM CHUCTEME.
Merpudeckue 3a1a4u.

Pasznuynble ciocoObl 3a1anus npsiMoid. B3anMHoe pacrnosioxkeHue
JIBYX TpsSIMbIX, TMPSIMOH W TIJIOCKOCTH B MPOCTPAHCTBE.
MeTtpuueckue 3a7auu Ha NPSIMYIO

3.3 | Ilpeodpa3zoBanus IBmwxenne  mpoctpancTBa. [IpeoOpaszoBanume momoOust U
MPOCTPAHCTBA ad¢uHHbIE TpeodpazoBaHus. I'pynmnoBoii MoIxoa K FreOMETpHUH.

3.4 | lloBepxHOCTH [ToBepxHocTu Bpamienus. Llunnaapuyeckne 1 KOHUYECKHe
BTOPOI0 MOPS/AKA MIOBEPXHOCTH.

[ToBepxHOCTH BpallleHUs: BTOPOTO MOPsIIKA.

Dnuncona, TunepooIonabl, napadoaouasl. M3ydenue ux
CBOICTB 110 KaHOHMYECKUM ypaBHEHUsM. [IpsmonuHeiinbie
00pa3yromue moBepXHOCTH.

Konunyeckue ceueHus.

3.5 | Abdpunnbie u Axcuombl  Beitns  n-mepHoro  aduMHHOrO  IPOCTPAHCTBA.
€BKJIM/IOBBI - Addunnas cucrema koopaunat. [IpeobpazoBanue koopaunar. K-
MepHbIe MEpHBIE  IUIOCKOCTH.  B3auMHOE  pacroiiokeHHe  JABYX
NPOCTPAHCTBA THIEePIUIOCKOCTEH.

Jlunelinbie n OunuHelHbIE GOPMBI HA BEKTOPHOM MPOCTPAHCTRE.
[TpeoOpa3oBanue MaTpullbl OMIIMHEHHOM (GopMBI ITpH nepexoae K
HOBOMY 0azucy.

N-MEpPHOE  €BKJIHMIO0BO  MpPOCTpaHCTBO. OpTOHOPMHPOBAHHAS
cucTeMa KOOpJMHAT. MeTprudeckue 3a1aqu

3.6 | KBagparuunsbie KBagpatnunas ¢opma, ee panr. IlpuBeseHue KBaJIpaTH4HOI
¢hopM™MbI 1 (bopMBI K KAHOHUYECKOMY BU/TY. 3aKOH UHEPIUH.

KBAaJIPUKH KBagpuku B ad¢unHOM mnpoctpaHcTBe. LleHTp KBaapuku.
[lpuBeneHne ypaBHEHUS KBaJAPUKA K KaHOHUYECKOMY BHJIY.
Knaccugukanus kBaapuk B appuHHOM IpOoCTpaHCTBE.
[TpuBeneHne ypaBHEHUS! KBAJPUKH K KAaHOHHMYECKOMY BUAY B A-
MEpPHOM €BKJIMI0BOM IIPOCTPAHCTBE.
IIPOEKTHBHAA TEOMETPUA

4.1 | IIpoexTUBHOE LlenTpasbHOE TPOEKTUPOBAHME M €ro CBOICTBA. n-MEpHOE

MPOCTPAHCTBO MIPOSKTHBHOE TPOCTPAHCTBO. [IpoeKTHBHAS TIpsiMasi U TUIOCKOCTH,

UX MOJEIN.
[IpoekTrBHBIE KOOPIUHATHI
npeoOpa3oBaHusl.
VYpaBHeHHE TpSIMOl Ha NPOEKTUBHOM TUIOCKOCTH. B3ammHoe
pacrnojoXeHue JByX MNpsAMbIX. IIpuHIMII JBOMCTBEHHOCTH.
Teopema [le3apra.

Cno)xHOE OTHOIIEHHE YETHIPEX TOUYEK MPsMOH,
Cno’kHOE OTHOILIEHUE YEThIPEX MPSAMBIX MyYKa.
[TpoexTHBHBIE npeoOpa3zoBaHus 1iockoctu. ['omonorus. ['pynna

Ha TMpSAMOM H TUIOCKOCTH, WUX

CBOWCTBA.




NPOCKTUBHBIX  MpeoOpa3oBanuid.  Ilpeamer  mpoeKTUBHOM
TECOMETPHH.

I'apmoHnyeckue yeTBepky ToO4YEK. [10JIHBIN YeTBIPEX BEPIINHHHUK.
[IpoekTHBHBIE W  NEPCHEKTUBHbIE OTOOPAKEHMSI  HPSAMBIX.
IIpoexTuBHBIE npeoOpa3oBaHus IIPSIMOM. NHuBomonus.

PasznojkeHrne NPOEKTUBHBIX OTOOpakeHWl U MpeoOpazoBaHUM
NPSMBIX B IPOU3BEICHUE MEPCIEKTUBHBIX OTOOPaKEHUH.

4.2 | JlnHUHM BTOPOTO JIvHKMS BTOPOro MOpsiKa Ha MPOEKTUBHOW IJIOCKOCTH, €€ PaHr.
NOpsi/IKA Ha IIpuBeneHne ypaBHEHUs JIMHUM K KAHOHUYECKOMY BHIY,
NPOEKTHBHOMI kinaccupukanus muHui. [lepeceuenne TMHUU BTOPOTO MOPSAIKA C
IJIOCKOCTH npsmoil. KacarenbHas kK TuHAU. [IeICTBUTENBHBIN OBAJL.

ConpspKeHHOCTh TOYEK OTHOCUTENBHO oBaia. [lomroc u mosspa.
[Tonsipurer.
Teopema Ilteitnepa u [Tackansa. KonctpykTuBHble 3aa4n.
AddunHas ¥ eBKIUAOBA TEOMETPUS C MPOCKTHUBHOW TOYKHU
3peHusl.
[TpunoxkeHue wuaell W METOJOB MPOSKTUBHOM T'€OMETPUH K
PEIICHUIO IKOJIbHBIX 3a]1a4

METO/IbI H30BPAJKEHHH

5.1 | U306paxenne [TapannensHOEe NPOEKTHPOBAHHUE M €ro cBoWcTBa. AddunHas
IUIOCKHX H SKBHBAJICHTHOCThH (QUTYP.

NpoCTpPaHCTBEeHHBIX | M300paxenue miockux GUryp B mapasieibHbIX MPOCKIIHIX.
¢uryp. Teopema Ilompke-llIBapua. M300pakeHne MPOCTPAHCTBEHHBIX
Ilo3unmonusle u ¢buryp B napasienbHbIX TPOSKIHSIX.
MeTpHYecKue AKCOHOMETpHUSL.
3ajaun [Tonubie u HenoaHble N300pakeHus. [lo3uIOHHBIE 3a/1a4H.
Metpuuecku ornpeeneHHble n300pakeHus. MeTpudeckue 3a1auu.
ITonsTue o merone Monxa
5.2 Pa3genn! JUCHUILIINH U BUABI 3AaHATHII
Ne HaumenoBanme Jlekn. | Ilpakr.| JIa6. | 3/ | CPC | Ucnoab3oBanue | Bce-
n/ | pa3gesa IUCHUILTHHBI 3aH. | 3aH. HHTEPAKTHUBHBI | IO
1| X ¢popm,
TEXHOJIO0T Uil
1 | DnemenTsl 4 8 - - 60 Jlexug- 72
BEKTOPHOM areopsl. MIpe3eHTAalHs 110
I'eomerpus Ha teMe «lIpsamas
MJI0CKOCTH Ha TUIOCKOCTH»
(24.)
2 | Ilpeobpa3oBanus 2 4 - - 60 - 66
IIJI0OCKOCTH
3 | IlmockocTw, npsiMeie | 2 4 - - 80 [pakr. 3aH. ¢ 86
Y KBaJIPUKHU B HCIIOJIb30BaHUEM
TPEXMEPHOM HCCIIeIOBATENbC
IIPOCTPAHCTBE KHX TEXHOJIOTHI
(24.)




Ne HaunmeHoBaHue Jlekn. | IIpakr, JIa6. | 91 | CPC | Ucnonb3oBanue | Bee-
n/ | pa3gesna TUCHUILINHBI 3aH. | 3aH. HHTEPAKTUBHBI | IO
n X ¢opmMm,
TEXHOJIOT Uil
4 | IIpoexTHBHAS 2 4 - - 44 [Ipakr. 3aH. ¢ 50
reoMeTpus UCIIOJIb30BaHUEM
HCCIIE0BATEIIbC
KUX TEXHOJIOTHH
(24.)
5 | Meroasl u3obpaxeHuit | 2 4 - - 44 [Ipakr. 3aH. ¢ 50
HCIIOJb30BAHUEM
UCCIIEJIOBATEIIbC
KUX TEXHOJIOTHUI
(24.)
IK3amennvl - - - - - - -
BCEI'O: 12 24 - - 288 8 324
B ToM 4muciie, HCNIO/Ib30BaHUE HHTEPAKTUBHBIX GopM, JEKIUU | TPaKT
TEXHOJIOTHIi 2 6

8. YAEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCUMIINHBI

a) OCHOBHAsl JINTepaTypa:

1. JKaghsapos, A. K. Teomerpus: B 2 4. 4. 1 [Tekcr]: ydue6HOe mocobme — 2-¢ W3,
amanTupoBaHHOE Toj craHgapTel 2 mokoseHus / A. XK. XKadspos. — HoBocubupck:
Cubupckoe yHHBEPCUTETCKOE U3/1-BO, 2012

2. Kaghapos, A. K. T'eomerpus : B 2 4. u. 2 [Tekcr]: yueOHOe mocoOue — 2-e¢ u3.,
ajantupoBaHHoe mnoj craHaaptel 2 mokosenus / A. XK. Xadspos. — HoBocuOupck:
Cubupckoe yHuBepcuTeTcKoe u3a-so, 2013. — 267 c.

0) 10MOJIHUTEIbHAS JINTepaTypa:

1. Amanacsan, JI. C. T'eomerpus, 4.l [Tekcr]: yueOHOe mocoOue nansi mMeA. HUH-TOB. /
JI. C. AranacsH, B. T. bazsuieB. — M.: [Ipocsemienne, 1986. — 336 c.

2. Amanacan, JI. C. T'eomerpus, u.ll. [Tekct]: yueGHOe mocobue Jyuisi mex. WH-TOB. /
JI. C. Aranacsu, B. T. baszsuieB. — M.: [Ipocsemenne, 1987. — 351 c.

3. Kuemenux, /[. B. CoopHuk 3a1a4 o reometpuu. [Tekcrt]: yaeOHOoe mocoOue Amsi By30B. /
N. B. Knerenuk. — M.: Hayka, 1986. — 223 c.

4. 3auxa, B. B. IlpeoGpa3zoBanus miockoctu [Tekct]: ydeOHoe mocobue / B. B. 3auka,
T. @. ®ponosa. — buiick: BIIT'Y, 2004. — 76 c.

5. Anexcanopos, A. /]. Kypc ananutudeckoil reomeTpun u auHerHon anre6psl [Teker]: yu.
nioc. 1yst By30B / A. JI. Anekcanapos. — M.: Hayka, 1979.

8) npocpammnoe obecneuenue:

1. PaGora Ha KOMIBIOTEpE MNPOBOJIUTCS C HCIOJIB30BAHUEM JIMIIEH3MOHHBIX BEpPCHU
omnepannonnoit cuctembl Microsoft Windows XP Prof.

2. JInst paGoThI B OMOIMOTEKE UCTIONB3YETCST 00IIEBY30BCKOE JIMIIEH3NOHHOE MPOTPAMMHOE
obecnieuenne «pbuc-64», B cocraBe koroporo Bxoaar APM «Karanoruszarop», APM
«Yuratens», APM «Anmunuctparop», APM «Kommiaekraropy», Web-Upowuc (CZ39.50)

3. JIuuensuonnas nporpamma AVYII (IHaxTel) — KOMIUIEKC «DJIEKTPOHHBIE BEAOMOCTH




2) oa3zbl oaHHblx, und)opmauuonuo-cnpaeouubte U NOUCKoeble cucmemal.

1. DnexrponHslii Katanor 6ubnuoreku By3a, 9bC IBOOKS.RU ,ucnonsp3oBanue cetu

Internet B pamkax caMOCTOATEIbHON PaOOTHI.

N

HarmonanwHsiii udpoBoit pecype Pykont. Pexum nocryna [http://www.rucont.ru/].

3. YuuBepcurerckas onbauoreka oH-naiH. Pexxum nocryna [http://www.biblioclub.ru/]. 6)

uHTepHeT-pecypesl 1. http:// www.4p.ru 2. http://marketing.com.ru

0) Ilepeuens yueono-memoouuecko2o odecnedyenHusn 0na camoCmoameabHoi padomot

odyuarowuxca no oucyuniune:

1. Opranuzanus caMOCTOSTENbHONU Pa0OTHI CTYACHTOB B YUPEKJACHUHU BBICIIETO
obpazoBanus [ Tekct]: metoguueckue pekomenaanuu / Coct.E.b. Many3una, E.O.
Hopuna; Anraiickas roc. Akagemust o0p-s um. B.M. lllykmuna. — buiick: ®I'BOY

BIIO «AT’'AO», 2014 . — 84 c.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JUCHUIIJIMHBI

HanmeHoBaHMe OMEIIEHHH 111 IPOBEICHNSI BCEX BUIOB YUSOHOM NEsATEILHOCTH, IIPEAyCMOTPEHHON
y4eOHBIM IIAHOM, B TOM YHCIIC TOMEIICHHUS Ul CAMOCTOSTENbHOI paboThl, ¢ yKa3aHUEM IIePEeUHs
OCHOBHOT'0 000py10BaHMs, Y4eOHO-HATIIAAHBIX OCOOUH U MCIIOJIB3YyEMOTO IPOrPAMMHOTO
obecreueHus

Anpec (MECTOIOJIOKEHHUE)
HOMEIICHHH 1151 IPOBEACHUS
BCEX BHJIOB yueOHOM
JIeATENbHOCTH TIPEXyCMOTPEHHOM
y4eOHBIM IJIAaHOM (B Cllydae
peanu3anuu 00pa3oBaTeIbHON
IIPOrPaMMEI B CETEBOIT hopme
JIONOJTHUTEIIBHO YKa3bIBACTCS
HaUMEHOBAHHUE OPraHU3aLNH, C
KOTOpOH 3aKIIIOUEH JJOTOBOP)

Ayn. 106 YueOHnas puzudeckas 1abopaTtopust

VYueOHast ayqUTOPHS JUTS IPOBENCHHS 3aHATHH JEKIIMOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THIIA,
KYPCOBOT'O ITPOCKTUPOBAHHUS (BBIIIOJIHEHUS KYPCOBBIX pabOT), TPYIIIOBBIX M HHIHUBULYATbHBIX
KOHCYJBbTAIH, TEKYIIET0 KOHTPOIIS U IPOMEKYTOUHON aTTeCTaIliu

CrernpanusupoBanHast Mebenb. TexHnueckne cpencTBa o0yueHNs: KOMIIBIOTEPEI, 000pYTOBAHHS IS
(hU3HKH, HATMYHE TOAKITIOUCHNS K ceTH HTepHeT.

Microsoft WindowsXP Ne muuensun 44039700, Microsoft Office - 2010 Ne muensuu 49379849
Ilepeuens nuyen3uonnozo npozpammnozo obecneuenus. Pexeuzumul noomeepoicoaiowezo 0oKymeHma
Koncynomanm Ilnoc JJocoeop Ne26 om 30.12.20222 OO0 «FOpkomny

Mathcad University Classroom Perpetual - 15 (cemesas éepcus) Koo PKG-7517-EN
PTC606002CD140-004

Borland Developer Studio 2006 Professional AcademicEdition SKU: BDB0006WW1518A
Borland Developer Studio 2006 Professional AcademicEdition (cemesas séepcus JKusas
mamemamuxa 5.0

JKueas ¢pusuxa

Jlozo Mupui: Beposimnocmu

Bupmyanvnvie nabopamopuu: Dnexmpuyecmso u macnemusm, Onmuxa u gonnvl, Mexanuxa u
Dnexmpoounamuxa

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

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

CIIO 1o MTHUIEeH3MOHHBIM COrJIALICHUAM B CBOOOIHOM
pacnpocTpaHeHuH, B TOM 4YHCJIe MO0

GNUGeneralPublicLicense u anajoram: 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 uiin anaJjior)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License niu anasor)
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— pexaktop Tectos, LibreOffice

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

Ayn. 126 YueOHast Gpusudeckast 1abopaTopust

VYueOHast ayJUTOPHS TS IPOBEICHHS 3aHSTHIA JTEKIIMOHHOTO THIIA, 3aHATHII CEMHHAPCKOTO THUIIA,
KypCOBOT'O IPOSKTHPOBAHHMS (BBIOIHEHHST KYPCOBEIX pa0oT), TPYHITOBBIX M HHIUBUIyaIbHBIX
KOHCYJIbTAIMH, TEKYIIErO KOHTPOJIS U IIPOMEXKYTOYHOM aTTeCTAluK

CreranusupoBaniast Me6enb. TeXHUUeCKHe CPefcTBa O0YUCHHS: CTAMOHAPHBII KOMITBIOTED,

Poccwuiickas ®eneparms, 659300
r. buiick, yn. CoBetckas, 9,
y4eOHsIit Kopryc 3




LIKOJIBHOE (hH3HUecKoe 000pyIOBaHNe, HATWYNE TOAKIIOYCHHS K ceTH MHTepHeT.

Tlepeuens nuyeH3uoHH020 NPOSPAMMHO20 obecheyeHus. Pexgusumvl noomeepacoaiouieco 00KyMeHma
Microsoft WindowsXP Ne aunensuu 44039700, Microsoft Office - 2010 Ne nuuensuu 49379849
Anmusupyc Kacnepcrozo Cybauyensuonnuiii 0ocoéop CL[-00001380om 01.03.2023 Jluyenzus Ne
26FE-230306-093724-9-35565(370)

CIIO 1o MU EH3MOHHBIM COrJALICHUAM B CBOOOIHOM
pacnpocTpaHeHuH, B TOM 4YHCJIe M0

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 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 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

Ayn. 133 KoMnbroTepHblit Kiiace

VueOHast ayquTOPHS TS IPOBEICHHS 3aHITHI JEKIMOHHOTO THIIA, 3aHATHII CEMHHAPCKOr0 THUIIA,
KypPCOBOTO IPOEKTHPOBAHMS (BBIMOIHEHHST KYPCOBBIX paboT), TPYIIOBBIX M HHIUBUIYATbHBIX
KOHCYJIbTAIMH, TEKYILEro KOHTPOJIS U IPOMEXYTOYHOH aTTecTaluu

CrenuanusupoBanHasi Mebenb. TexHu4eckue CpeacTBa 00yUEeHHs: KOMIBIOTEPBI, HOYTOYKH, HAIHUYKE
MOJIKIIFOYEHHS K ceTH MIHTepHeT.

Ilepeuens nuyen3UOHHO20 NPOZPAMMHO20 0becnedeHus. Pexeusumol noomeepocoaroweco 0okymenma
OC Windows 10 PRO, Microsoft Windows 10 Home Kourtpakrt 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 JTuyensuonustit 002060p na ucnonvizosanue
npozpammnozo ovecneuenus om 26.02.2021e.

Movavi Photo Editor 6 JTuuensuonnusitii 002060p na ucnonvzosanue npoPaAMMHOZO
ooecneuenusn om 26.02.2021z

Anmusupyc Kacnepckozo Cybauyenzuonnuiii 0ocosop 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. 00O «Peg CodpT»

AKT npuema nepepayum npas 06.12.2021r.

Cornarenne o koHbuaeHuHanpHocTH Ne440/11-21K

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

AKT npvema nepegaum npas 25.02.2022r.

Cornamenune o koHduaeHuuaapHocT Ned40/11-21K

CIIO no TMIEH3MOHHBIM COIJIallleHUsSIM B CBOOOTHOM
pacnpocTpaHeHHH, 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 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 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— pegakrtop tecroB, LibreOffice

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

Ayn. 213

VYueOHast ayJUTOPHS JUTS IPOBENEHHS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHII CEMHHAPCKOT'0 THUIIA,
KypCOBOT'O IPOSKTHPOBAHMS (BBITOIHEHHST KYPCOBEIX padoT), TPYHIIOBEIX H HHANBHIYAIBHBIX
KOHCYJIbTAIH, TEKYIEro KOHTPOJIS X IPOMEXKYTOYHOI aTTeCTallun

CrernpansupoBanHas Mebenb. TexHnueckue cpeacTBa o0ydeHHs: HATHIUe TTOJKIIFOYSHHS K CeTH
HHTepHeT, mepeHocHOe 000py/I0BaHNE

Poccuiickas ®enepanus, 659300
r. buiick, yn. Coserckas, 9,
y4eOHeIi Kopryc 3

Ayn. 214

VYueOHast ayJUTOPHS UTS IPOBENCHHS 3aHATHHI JEKIIMOHHOTO THIIA, 3aHATHII CEMHHAPCKOT'0 THUIIA,
KypCOBOTO IPOSKTHPOBAHHMS (BBIITOIHEHHST KYPCOBEIX pa0oT), TPYHIIOBBIX M HHIUBUTyaIbHBIX
KOHCYJIbTAIH, TEKYIEro KOHTPOJIS X IPOMEXKYTOYHOI aTTeCTaliun

CrerpanusupoBanHas Mebenb. TeXHuueckue cpeacTBa 00yUeHHs: HATHINE TTOJKIIIOUCHHS K CETH
HHTepHeT, mepeHocHoe 000py/I0BaHHE

Poccuiickas ®enepanns, 659300
r. buiick, yn. Coserckas, 9,
y4eOHsIi Kopryc 3

Ayn. 215

YueOHast ayIMTOPHs ISl IPOBEACHHS 3aHATHI JISKIIMOHHOTO THTIA, 3aHATHIH CEMHHAPCKOTO THIIA,
KyPCOBOT'O IPOCKTHPOBAHMS (BBIMOIHEHHST KYPCOBBIX paboT), TPYIIIOBBIX M HHINBU/IYATbHBIX
KOHCYJIBTAIHA, TEKYIIETO KOHTPOIIS U MIPOMEKYTOUHON aTTeCTaI[ii

CrenpansupoBanHasi Mebenb. TeXHn4eckue CpeacTBa 00yUEeHHs: TPOSKTOP, HAJIUYHE MOAKIIOYCHUS
K cetr IHTepHET, MepeHoCHOe 000pyI0BaHIE

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

Ayn. 218 KommbroTepHslii Kitacce

VYueOHast ayJUTOPHS TS IPOBENCHHS 3aHATHI JIEKIIMOHHOTO THIIA, 3aHATHIl CEMHMHAPCKOT'0 THUIIA,
KyPCOBOTO IIPOEKTHPOBAHHS (BBIIOIHEHUS KYPCOBBIX PabOT), TPYIIIOBBIX U HHAHBHYaJIbHBIX
KOHCYJIbTAIHi, TEKYIIEro KOHTPOJIS X IPOMEKYTOYHOI aTTeCTalluN

CrenpranisupoBanHasl Mebenb. TexHuueckne cpeacTBa o0yueHus: KOMIIBIOTEPHI, 000pYIOBaHUS IS
(hu3MKHK, HATMYHE TOJKIIIOUCHHS K ceTH IHTepHer.

Microsoft Office 10 PRO OC Microsoft Windows 10 PRO, Koutpakt Ne 19/6 — JA 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

Poccuiickas ®enepanus, 659300
r. buiick, yn. CoBerckas, 9,
yueOHbIi Kopmyc 3




26FE-230306-093724-9-35565(370)

Astra Linux Special Edition
LibreOffice (TekcTOBBIH penakTop, TAOIUYHBINH PEAaKToOp, MIPOrpaMMa MOATOTOBKH MPE3CHTALHH,
MexaHu3M noakimoueHus kK BHemHuM CYB/I, BeKTOpHBII rpaduueckuii peaakTop, penakrop Gpopmyi)
Peoaxmop pacmposoii epaguxu
JIuuensuonnsiii gorosop Ne PBT-14/1617-01-BY3 Ha npenocTasieHue npaBa UCIOJIb30BaHUS
nporpammsbl s 9BM ot 09.11.2017r.
ITAK NITRINO Kontpakt Ne19/5-9A ot 18.11.2019 (IlocTaBka nporpaMMHO-aNIapaTHOTO
KoMmiiiekca CTyaeHT)
OnepaunonHnas cucrema PDJ] OC Cornamenue Ne 441/11-21Y ot 30.11.21r. OO0 «Pen
Codr»
AKT npuema nepegauu npas 06.12.2021r.
CYB/] Pen basel JIaHHBIX Coraamenne Ne 441/11-21V ot 30.11.21r. 000 «Pen
Codr»
AKT npuema nepegauu npas 06.12.2021r.
Iporpammuerii mponykT TEMBA®ENC Cornamenne Ne 441/11-21Y ot 30.11.21r. 000 «Pex
Codr»
AKT npueMa nepegauu npas 25.02.2022r.

CIIO no MUMUEH3MOHHBIM COIJIAIEHUAM B CBOOOIHOM
pacnpocTpaHeHHH, B TOM YHcJe Mo

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 mim 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, [leusep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen V2.3— peaaKkTop TeCTOB

Ayn. 220

VYueOHast ayJUTOPHS UTS TPOBEICHHS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THUIIA,
KypCOBOTO IPOEKTHPOBAHMUS (BBIIOIHEHUS KYPCOBBIX paboT), TPYIIIOBBIX H HHAUBUIYaIbHBIX
KOHCYJbTallMi, TEKYIIET0 KOHTPOJIS U IPOMEXKYTOUHON aTTecTalliu

CrernanusupoBanHas Mebenb. TexHnueckue cpencTa 00ydeHuUs: IPOEKTOp, HaIMIHE OAKITIOUCHUS
K cetu MHTEpHET, epeHocHoe 000py10BaHue

Poccuiickas ®enepanus, 659300
r. buiick, yn. CoBerckas, 9,
y4eOHbIH Kopiyc 3

Ayn. 222 KoMnboTepHBIii Kilace
VYueOHast ayqUTOPHS JUTS IPOBENCHHS 3aHATHHI JEKIIMOHHOTO THIIA, 3aHATHII CEMHHAPCKOTO THIIA,
KypCOBOT'O IPOEKTHPOBAHMUS (BBIIOIHEHUS KYPCOBBIX paboT), TPYIIIOBBIX H HHAUBUIYaIbHBIX
KOHCYJIbTallMi, TEKYIIETO KOHTPOJIS U IPOMEKYTOUHON aTTecTallin
CrernpanusupoBanHast MeOenb. TexHnueckue cpencTBa 00ydeHHs: KOMIIBIOTEPHI, HaNIre
MOJKJIIOYEHHS K ceTU MIHTEepHeT, nepeHOCHOe 000py10BaHue
Ilepeuentb nuyen3uonno2o npospammno2o obecnevenus. Pexeusumul noomeepoicoaroueco 00Kymenma
Microsoft Office 10 PRO, OC Microsoft Windows 10 PRO, Koutpakt Ne 19/6 — DA ot
18.11.2019
Kunace VR: KontpakTt Ne 19/2 — DA ot 18.11.2019
Aumusupyc Kacnepcrozo Cybruyenzuonnviii 0o2o6op CL[-000013800m 01.03.2023 Jluyenzus Ne
26FE-230306-093724-9-35565(370)

Astra Linux Special Edition
LibreOffice (TekcTOBHIi peakTop, TAONHMYHBIA pesaKTop, MPOrpaMMa MOATOTOBKH MPE3SHTaIH,
MexaHu3M noakimodenus kK BuerHuM CYBJI, BeKTOpHBII rpaduveckuii peqakTop, peraktop Gpopmyst)
Peoaxmop pacmposoti epaghuxu
JInuensuounsiii gorosop Ne PBT-14/1617-01-BY3 Ha npenocraBieHUe paBa HCIOIb30BAHUS
nporpaMmel it 9BM ot 09.11.2017r.
18.11.2019 (ITocTaBKa NporpaMMHO-aNNapaTHOro KoMmiuiekca CTyaeHr)
Onepaunonnas cucrema POJI OC Cornamenune Ne 441/11-21Y ot 30.11.21r. OOO «Pen
Codpr»
AKT npueMa nepegaun npas 06.12.2021r.
CYB/] Pen ba3zel Jlanabix Cornamenne Ne 441/11-21Y ot 30.11.21r. OOO «Pex Codpr»
AKT mpuema nepeaaun npas 06.12.2021r.
Iporpammastt ipoaykt TEMBA®ENC Cornamenne Ne 441/11-21Y ot 30.11.21r. 000 «Pen
Codr»
AKT npuema nepegayu npas 25.02.2022r.

CIIO o MTUIEeH3MOHHBIM COTJANICHUAM B CBOOOIHOM
pacnpocTpaHeHuH, B TOM 4YHCJIe M0

GNUGeneralPublicLicense n anaioram: 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 uiin anaJjior)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License niun anasor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, [Jeusep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— penakrtop Tecros, LibreOffice

Poccuiickas ®enepanus, 659300
r. buiick, yn. CoBerckas, 9,
y4eOHbIH Kopiyc 3

ITomermenne 1J1s1 CaMOCTOATEILHOM PadoThI




HaumeHnoBanue nomeneHui st TIPOBEACHHUS BCEX BUIOB yqe6H0171 ACATCIIBHOCTH, HpeHyCMOTpCHHOﬁ
y‘IB6HLIM TUJIAHOM, B TOM YHMCJIC TIOMEIICHUS I CAMOCTOSITEIIbHON paGOTLI, C YKa3aHUEM IICPCYHA
OCHOBHOI'O o6opyﬂosaﬂm, y‘{C6H0'HaFHﬂZ[HLIX nocobuii u HCIOJIB3YEMOTO IPOrpaMMHOT0 obecrieyeH st

Anpec (MECTONOIOXKEHUE)
MOMEIICHH AJIs IPOBEACHUS

BCEX BUJIOB YUeOHOH JEATEIbHOCTH
IIPELyCMOTPEHHOI

y4eOHBIM ILTaHOM (B CIIydae
peanuzainuu 00pa3oBaTeIbHON
POrpaMMBI B CETEBOIT hopme
JIOTIOJTHUTENBHO YKa3bIBaeTCs
HAaNMEHOBAHHUE OpPraHU3allUH, C
KOTOPOH 3aKJIFOYEH JIOrOBOP)

Ayn. 133 KoMIbIoTepHEIi K1ace

VYueOHast ayAMTOPHsI [JIsl CAMOCTOSATEILHON PaboThI

JUUISL IPOBE/ICHUS 3aHATHUH JICKIIMOHHOTO THIIA, 3aHSATHH CEMHUHAPCKOTO THIIA, KYPCOBOI'O IIPOCKTUPOBAHMS
(BBIOTHEHHS KYPCOBEIX paboT), TPYIIIOBEIX  HHANBHAYAIBHBIX KOHCYJIBTAINH, TEKYIIEro KOHTPOIS U
MPOMEKYTOYHOM aTTECTALUKI

CrenuanusupoBanHasi Mebenb. TeXHu4eckue CpeacTBa 00YUCHHs: KOMIBIOTEPBI, HOYTOYKH, HAIHUYKE
TIOJKIIIOYCHHSA K CCTH I/IHTepHeT.

Ilepeuensb nuyen3uonH020 NPoSPamMmHo2o obecneyenus. Pexgusumvl noomeepacoaiouieco 00KyMeHma
OC Windows 10 PRO, Microsoft Windows 10 Home Koutpakrt Ne 19/6 — A ot 18.11.2019

Kaace VR: KonTpakt Ne 19/2 — DA ot 18.11.2019

Movavi Video Editor Academic Edition 2020 JTuyensuonnstit 002060p na ucnonvizosanue
npozpammnozo ovecneuenus om 26.02.2021..

Movavi Photo Editor 6 Tuyensuonnotii 002060p na ucnonvzosanue npozpamMmnozo obecneuenus om
26.02.20212

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

CYB/ Pex baser Jannsix Cormamenne Ne 441/11-21V ot 30.11.21r. OOO «Pex Codr»

AKT npuema nepenauu npas 06.12.2021r.

Cornamenure o koHduaeHuuaapHocT Ned40/11-21K

porpammustii npoaykt TEMBA®ENC Cornamrenne Ne 441/11-21Y ot 30.11.21r. 000 «Pex
Codr»

AKT npuema nepenayu npas 25.02.2022r.

Cornarenne o koubuaeHuHanpHoCcTH Ne440/11-21K

CTIIO 1o NUIEeH3MOHHBIM COTIALICHUSM B CBOOOTHOM PacpOCTPAHEHUH, B TOM YHUCIIE 110
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, Jleusep, ictnzor, InternetCensor,
Non Vigual Desktop Access (NVDA) Aiipen v2.3— pexakTop TectoB, LibreOffice

Poccuiickast ®eneparms, 659300 r.
Buiick, yn. CoBerckasi, 9, y4eOHbIH
kopmyc 3

MEJATOTHMYECKHIN TEXHOIAPK «KKBAHTOPUYM UM. K.JI. YIHIHHCKOT' O»
MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE KABUHETOB

HanmenoBaHue moMeIeHni JyIsi IPOBEACHHUS BCEX BUAOB yIEeOHOH eITeNbHOCTH, IPEIyCMOTPEHHOM
y4eOHBIM ITAHOM, B TOM YHCJIE TIOMELIEHHUS IS CaMOCTOSITEIbHOM pabOThL, ¢ YKa3aHUEM MEepedHs
OCHOBHOTO 000PYI0BaHMS1, y4eOHO-HATIISAHBIX TOCOOUIT U UCTIONB3YEMOT0 IIPOrPAMMHOI0 00ECTICUeHHUS

Anpec (MecTOnoNoXKeHNe)
TIOMEIIIEHH I IPOBEICHHS

BCEX BUJIOB YUeOHOMH EeATETLHOCTH
NPETyCMOTPEHHOM

Y4eOHBIM IIAHOM (B CIIydae
peanu3anuu 00pa3oBaTeIbHON
MPOrpaMMBI B ceTeBol Gopme
JIOTIOTHUTENBHO YKa3bIBAETCS
HaNMCHOBAHHUE OPraHU3AINH, C
KOTOPOH 3aKJIIOYEH JIOTOBOP)

Ayn. 1-102

KabuseT /utst mpoBeieHNs 3aHATHIT TEXHOJIOTHYECKOil HAIPaBICHHOCTH

KommekT yae6Ho# Mebern.

TexHHUUeCKHe CPe/ICTBA: HHTEPAKTHBHBII KOMILIEKC C BBIYUCIHTEILHBIM OJIOKOM H MOGHIIBHBIM
KpeIUIeHHEeM, HOyTOYKH, 00pa30BaTeIbHbIil KOHCTPYKTOP ¢ KOMILICKTOM JaTYUKOB, 00pa30BaTEIbHbII
Ha0Op 10 MeXaHUKe, MEXaTPOHUKE H pOOOTOTEXHUKE (6 KOMIIIEKTOB), 00pa30BaTeNbHBIH HAOOP IO
JEKTPOHHKE, FNEKTPOMEXAHNKE 1 MUKPOIIPOIIECCOPHOI TEXHHKE, 00pa30BaTEIbHBIA HAOOP JUIs N3ydeHHUs
MHOTOKOMITIOHEHTHBIX POOOTOTEXHUYECKUX CHCTEM M MaHUIYIISIIIHOHHBIX POOOTOB, KOMILIEKT JUTS
M3y4eHHUsI ONePal[MOHHBIX CHCTEM PEAIbHOrO BPEMEHH M CHCTEM YIPABJICHHSI aBTOHOMHBIX MOOMIIBHBIX
POGOTOB, YETHIPEXOCEBOM y4eOHbII POGOT-MaHHITYJISITOP C MOAYIbHBIMH CMEHHBIMH HAacaIKaMH, KOMILIEKT
HoJIeil 1 COPEBHOBATEIbHBIX IEMEHTOB, 00Pa30BaTEIbHBIH MOYIIb IS YIITyOICHHOTO H3yYCHUS
MeXaHHUKH, MexaTpoHUKH H CAY, 1ab0opaTopHst HCCISIOBAHUS OKPYKAIOLIEH CPEIbl, albTepPHATHBHBIX
HCTOYHHKOB HEPIHH, MATEPHAIOB H HH)KCHEPHBIX KOHCTPYKIIHi{, aBTOHOMHBII POGOT MaHHITYJISITOP C
KOJIECAaMH BCEHAIPABJICHHOTO JIBMKEHUS, 0a30BbIi pOOOTOTEXHHYECKUIT HAOOP, peCypCHBIi
pobOTOTeXHIYECKUH HaOOP, TaTYUK I1BeTa 6a30BOr0 poOOTOTEXHHIECKOTr0o Habopa, yIbTpa3ByKOBOH JaTUNK
6a30Boro poOOTOTEXHUUECKOTO HAOOPa, 3apsATHOE YCTPOHCTBO, 00pa30BaTENIbHBIA HAOOP 110 U3yUEHHIO
TEXHOJIOTHil PeBEPCHUBHOTO HH)KMHUPHUHTA, 00pa30BaTeIbHbIH HA0OP MO H3yYCHHIO aUTUTHBHBIX
TEXHOJIOTHH M GBICTPOTO MPOTOTHIHPOBAHHSI, CTAHOK JIA3€PHON PE3KH C YUCIOBBIM MPOrPAMMHBIM
yIIpaBJICHHEM U CHCTEMOW (DHIBTpaIiy BO3TyXa.

Tlepeuenb 1uyeH3UOHHO20 NPOSPAMMHO20 0becneyeHus. Pekgusunot noomeepicoaoujeco OOKyMeHma

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

Microsoft Office - 2019 (kopo6ounast Bepcusi) Jloroop moxeprBoBanus ot 06.05.2022

Poccwuiickas @eneparms, 659333,
Aunraiickuit kpaid, r. buiick, yi1.
Bragumupa Koponenko, 1. 53




Ludpossie nadoparopun mo dusuke, xumun, buonoruu [10 Releon Camera 1.1, Releon Lite 3.63 Kounrpakr
51-DA ot 30.11.21 OOO «KoHncTaHTay

O6Gopynosanue TexHoornueckoro npoduis (Podorsl, 3d ckanep, 3d npunrep) Konrpakr 7-DA ot 23.09.21
00O «KoncTanTa»

Y4ebHo-ucce[0BaTenbCKHe JlabopaTopin Onocuraanos u HeiiporexHonoruii I[1O BiTronies Studio 5.1.10
Konrpakr 5-DA ot 23.09.21 OO0 «CrenkoMILIeKT

udpoBbie MEKPOCKOIIBI

I1O TouP Cam Kontpakt 4-5A ot 20.09.21 UTI Bebep Ombra CepreeBHa

MHTepaKTHBHBII KOMIUIEKC C BBIYHCIUTEIbHBIM 0J1I0KOM U MOOMIBHBIM KperuienneM 10 Ikar
Notebook Koutpakr 29-9A or 12.11.21 OO0 «Pyducruukc»

ITAK NITRINO Kontpakt Ne55-3A ot 30.11.2021 OOO «ITapyc ITimroc»

Cranok Ja3epHoii pe3ku ¢ UITY u cucremoit pubTpannn Bo3ayxa (001auHbIi pesxuM
www,gweikecloud.com) Konrrpakr Nel0 ot 18.10.2021r. OO0 «YK «Bocrounas Cubupb»

Antusupyc Kacnepckoro Cy6muuensuonnsiii joropop CII-000013800t 01.03.2023 JInnen3us Ne 26FE-
230306-093724-9-35565(370)

CIIO no MUIEeH3UOHHBIM COTJIANIEHUSM B CBOOOIHOM PacNpoOCTPAHEHUH, B TOM YHUCJIe MO
GNUGeneralPublicLicense n anamnoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Ayn. 1-103

Kabuner juis1 3anucu BEOMHAPOB U MPE3CHTALMOHHOTO KOHTEHTA

Komrnekt yueOHoi Mebenu, duumaapT.

TexHHYeCKHE CPEICTBA: CTYAMS ISl CO3IaHUs IIPE3CHTALMI/ OHIAitH-BeOMHAPOB /IEMOHCTPALIUH OIBITOB,
YK®-npoekTop, KperuieHne, HOyTOyK U MarHUTHO-MapKepHOE MOKPBITHE.

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

TTIAK TeneBuneo/lata, Buneo/lucrant IO Microsoft Win 10 Professional Konrpakr 8-3A ot 27.09.21
000 «TCH-Cub»

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

CIIO no JHIEeH3HOHHBIM COrJIALIEHUSIM B CBOOOAHOM pacnpocTPaHEHUH, B TOM 4YHCJIE 10
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas ®@enepanus, 659333,
Anraiickuil kpaii, r. buiick, yi1.
Bnagumupa Koponenko, 1. 53

Ayn. 1-107 - 1-111

Kabuner 1 npoBe/ieHUs 3aHATUI €CTECTBEHHO-HAYYHOW HAIPABJICHHOCTH

Kommnekt yaeOHOH MebemnH.

Kommiext nabopaTopHoit mebGemnu.

TexHuveckue cpencTBa: HHTEPAKTUBHBIN KOMIIIEKC C BBIYUCIUTENIBHBIM OJI0OKOM U MOOMIIBHBIM
KpeIUIeHHEeM, BCTPOCHHBIE BHIUMCIIUTENbHBIE OJIOKH, IN(POBEIE TA00PaTOPHH 110 XMMHH (6a30BbIH
ypOBeHb), buonoruu (6a30BbIil ypoBeHb), Gpu3HKe (CTAHAAPTHBIH YPOBEHB), yIeOHO-HCCISI0BATENbCKAS
naboparopusi OMOCUTHAJIOB MU HEHPOTEXHOJIOT Ui, MUKPOCKOIIBI LU(POBBIE, JTAOOpaTOpHOE 000PYAOBAHUE 11O
¢m3uke, o xuMuy, anmnapat Kunma, 6ans KoMOMHApOBaHHAs Ta0OpaTOpHast, 103aTOp THII 1, go3aTop THH 2,
J103aTOp THUH 3, MArHUTHAs MeLIajKa, KOJIObI, CTEPUIIM3ATOP IS JaOOPaTOPHOM MOCY bl BO3IYILIHbIMH,
KOMILIEKT U31eNuit U3 KepaMuku, hapdopa u dasHca, HabOp MPOOHPOK, Yalia KPpUCTATH3AINOHHAS,
KOMIUIEKT MEPHBIX KOJIO, IPOOUPKH.

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneyenus. Pekeusumol noomeepicoaoujeco OOKyMeHma
udpossie naboparopuu mo dusuke, xumuu, buonoruun [10 Releon Camera 1.1, Releon Lite 3.63 Kourpakr
51-3A ot 30.11.21 OO0 «KoHcTaHTa»

VuebHo-uCcIenoBarensckue 1adoparopui OMOCHIHaoB U Heiiporexuonoruii [10 BiTronies Studio 5.1.10
Konrpakr 5-DA ot 23.09.21 OO0 «CHenkoMILIeKT

VHTepaKTHBHBIN KOMIUIEKC C BRIYHCIUTEIBHBIM 0JIOKOM U MOOMIBHEIM KperutenneM 10 Ikar
Notebook Koutpakr 29-9A or 12.11.21 OO0 «Pyducriukc»

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

CIIO mno JMIEeH3NOHHBIM COTJIAlIeHHsIM B CBOGOTHOM PacnpoCTPaHEeHHH, B TOM YHcJIe Mo
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas @enepanus, 659333,
Aunraiickuit kpaid, r. buiick, yi1.
Bnagumupa Koponenko, 1. 53

TEXHOITAPK YHUBEPCAJIbHBIX MEJATIOr' MYECKAX KOMITETEHIIAN
MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE KABUHETOB

HanmeHnoBaHue moMeIeHHH TSI TPOBEACHHUS BCEX BUAOB YIeOHON JEATEILHOCTH, IPETyCMOTPEHHOM
y4eOHBIM ITTAHOM, B TOM YHCJIE TIOMELIEHHUS IS CAMOCTOSITEIbHOM pabOThl, ¢ YKa3aHUEM MEepEeTHs
OCHOBHOTO 000pYI0BaHMsI, y4eOHO-HATISAHBIX TOCOOUIT U UCTIONB3YEMOT0 IIPOrPAMMHOTO O0ECTICUeHU S

Anpec (MecTOnoNoXKeHNe)
HOMEILeHHIT JUISl IPOBEJCHHS

BCEX BHJIOB Y4eOHOMH NeATeNbHOCTH
IPeTyCMOTPEHHOMN

Y4eOHBIM ITAHOM (B CIIydae
peanuzaiuy o0pa3oBaTeNbHOI
HpOrpaMMbI B ceTeBOM (opme
JIOTIOJIHUTEIBHO yKa3bIBACTCSI
HaHMEHOBaHHE OPTaHM3aLHH, C
KOTOPOIi 3aKJIIOYEH JIOTOBOP)

Ayn. 154-167

TeXHOMapK yHHBEPCAIbHBIX [EJarorHIeCKnX KOMITETEHIUH

Kommnekt yaeOHoi MebenH, diumaapT.

Texuudeckue cpejcTBa: ATOMHBIE CIIEKTpPBI IBY3JIeKTPOHHBIX cucteM He, Hg,

Kamepa [UIsl TPUHOTYJISIPHBIX MHKPOCKOIIOB,

KOMIUICKT JUIS IPOBEJICHHUSI SKCIIEPUMEHTOB M0 JIy4eBOM ANarHOCTHKE W BU3yalH3aly,
[POrpaMMHO-aIaPaTHBII KOMILUIEKC TOMOrpaguyecKoro H3y4eHHs CTPOCHHS OpraHn3Ma 4esioBeKa,
pecypcHBIii HA0Op aHAJIM3a MATEPHAJIOB VISl IIPOBEICHHUSI DKCIICPUMEHTOB 10 JIY4€BO# IMarHOCTHKE

Poccuiickas @eneparus, 659333,
AnTaiickuit kpaii, r. buiick, yi.
Bnagumupa Koponenko, 1. 53




BH3yaJIM3al[{H, PeCypCHbIil HAOOp PEHTIeHOCTPYKTYPHBII aHaJIN3 MaTEPHAJIOB JUIS IIPOBEICHUS
9KCIEPHMEHTOB II0 JIy4eBOil JHarHOCTHKE U BU3yaIN3aliy, ChEMHast PEHTTEHOBCKas TpyOka Mo tube,
cbEMHAsl peHTIeHOBCKast TpyOka W tube, TpUHOKYJISPHBII MUKpOCKON Ayts mpernoaaBatens 1000x,
[peIMETHBIH CTONHK, IUIaH-axpoMaTuyeckas "0eckoHeYHast onTHKa'", 1abopaTOpHbIil HAOOP MO reHEeTHKE U
MaTepHansl , TpHCc-0opaTHEI Oydep st aIekTpodopesa, IUIeM BUPTYaIbHON pealbHOCTH
npodeccuonansupiii HTC Vive Cosmos, 1uieM BUPTyaibHOW peanbHocTd npodeccuonansusit HTC Vive
Focus Plus, ouku gononsenHoit peaasHoct Epson, kamepa 360 npodeccuonanshas Insta360 Pro, kamepa
360 moburensckas Insta360 One, cTanuoHapHEIN MepcOHANBHEIN KoMnbioTep Parus 2021, HHTepaKTHBHBIH
KOMIUIEKC C BBIYHUCIIUTEIILHBIM OJIOKOM U MOOHIIBHBIM KPEIICHHEM.

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneuenus. Pekeusumol noomeepicoaioujeco OOKyMeHma
VHTepaKTUBHEIM KOMIUIEKC C BEIYHCIUTEIbHBIM OJI0KOM U MOOMIBHBIM KperteHueM I10 Ikar
Notebook

Konrpakr 29-DA ot 12.11.21 OO0 «Py/lucmiaukey»

IIporpaMMHO-aNapaTHbIi KOMILIEKC Tomorpadudeckoro u3ydeHus crpoerus opranusma I10 3datlas
Konrpakr 12-DA ot 18.10.21 OO0 «HayuHble npoOOpEI 1 CUCTEMBD)

O6opynoBaHue [ IPOBEACHHS SKCIIEPHUMEHTOB I10 JIy4EBOH JUArHOCTHKE M BU3yalU3alui
(peutrenorpadus)

Konrpakr 13-DA ot 18.10.21 OO0 «HayuHble IpoOOpPEI 1 CUCTEMBI»

IIpodeccuonanpHbie ontrueckue npudopst [10 TouP Cam

KontpaxkTt 14-DA ot 18.10.21 OOO «Hayunsie mpoGops! U CHCTEMBD)

VuebHo-reMoncTpaiorHoe obopynosanue (Lludposas naboparopus no ¢usuke [10 Releon Lite 3.63)
Konrpakr 15-DA ot 18.10.21 OO0 «HayuHble 1poOOpb! U CUCTEMBI

«VR» - obopynoBaHue

Konrpakr 22-DA ot 28.10.2021 UII Ky3smenko [lenuc EBrenpeBuy

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

CIIO no JHUIEH3NOHHBIM COTJIALIEHUSIM B CBOOOTHOM PACNPOCTPAHEHUH, B TOM YHCJIE MO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Ayn. 307
Kabuner o pobotoTexHuke
Kommnekt yaeOHOH MebemnH.
Kommiext nabopaTopHoit meGemnu.
TexHu4ecKHe cpecTna:
ABTOHOMHBIH POOOT MaHUITYJITOP € KOJIECAMH BCEHAIIPABJICHHOTO IEHCTBHS,
CTAaLMOHAPHBIN NepCOHAIbHBII KoMIbtoTep Parus 2021, KOMIUIEKT /715t U3y4€HHsI ONEPALIMOHHBIX CUCTEM
pEeaJbHOr0 BpEMEHH U CHCTEM YIPABJICHHUsI aBTOHOMHBIX MOOHJIBHBIX POOOTOB.
Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneueHus. Pekeusumol noomeepaicoaioujeco OOKyMeHma
T10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kontpaxr 14/1 ot 03.12 21 OO0
«[Tapyc ITaroc»
Microsoft Office - 2019 (kopo6ounas Bepcusi) Jlorosop moxeprBoBanus ot 06.05.2022
ITAK NITRINO KontpakT Ne55-3A ot 30.11.2021 OOO «Ilapyc Ilnroc»
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.
Cornamrenue o koubuaeHnuansHocta Ne440/11-21K
CrannoHapHBIe IIepcOHaNbHBIE KoMMbIoTepHl Parus 2021Core i5 10400F
Kontpakt Ne55-D5A/2021 ot 30.11.2021 OO0 «Ilapyc Ilmoc»
Antusupyc Kacnepckoro Cy6muuensuonnsiii joropop CII-000013800t 01.03.2023 JIuuensus Ne 26FE-
230306-093724-9-35565(370)
Koncynprant ITmtoc Jorosop Ne26 ot 30.12.2022r OO0 «tOpkomm»
CIIO no THIEeH3HOHHBIM COrJIallleHUusIM B CBOOOAHOM pacnpocTpPaHEeHUH, B TOM YHCJIe 10
GNUGeneralPublicLicense n anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas @enepanms, 659333,
Aunraiickuit kpaid, r. Buiick, yi1.
Bnagumupa Koponenko, 1. 53

Ayn. 413

Kommnekr ydweOHOH Mmebemu. Kommekt mabopatopHoit MeOemn. Texnmueckme cpexcta: VR» -
obopynoBanue Konrpakr 22-5A ot 28.10.2021 UIT Ky3emenko /lenuc EBrenbesuy

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneyenus. Pekeusumol noomeepicoaoujeco OOKyMeHma

«VR» - obopynoBaHue

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

CIIO 1o JMUEH3MOHHBIM COIJIALIEHHSIM B CBOOOJAHOM PAaCHpPOCTPAHEHHH, B TOM 4YHCJE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

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

Ayn. 417

Kommiekt yue6Hoit mebenu. Kommiekr nabopatopHoit Mebenn. TexHuyeckue cpecTpa:

MHTEepaKkTHBHBI KOMIUIEKC C BBIYHCIMTEIBHBIM OJOKOM W MOOWIBHBIM KpeIJIeHHEM, Y4eOHO-
JIEMOHCTPAIIMOHHOE 000pYyIOBaHNE [Tl Pealn3aluy 00pa3oBaTeIbHBIX IPOrPaMM Mo npeaMery «Dusnkar.
H@pe'—leHb JAUYEHIZUOHHO20 NPOPAMMHO20 obecneuenus. Pexsuzumol nodmeepofcaaiomezo 00KyJI/I€HmL1
Antusupyc Kacnepckoro Cy6muuensuonnsiii joropop CLI-000013800t 01.03.2023 JIuuensus Ne 26FE-
230306-093724-9-35565(370)

CITIO mno JUIMCH3UOHHBIM COIVIAIICHUAM B cBOﬁO[]HOM PACIpoOCTPAHCHHUH, B TOM 4YHCJIEC IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas @eneparus, 659333,
AnTaiickuit kpaii, r. buiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 420

Kommnekt yueOHoi Mebenmu. KoMmekT abopaTopHoii Mebeny.

Texuudeckne cpencrBa: VIHTEpaKTHUBHBIA KOMIUIGKC C BBIYHCIHTEIBHBIM OJIOKOM W MOOHJIBHBIM
KpCIUICHHEM, y4eOHO-IeMOHCTPAIIMOHHOE 000pY/I0BaHKE VI peain3aluy 00pa3oBaTeIbHbIX POrpaMM M0

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




npeamery «®duzukay.

Hepeqeub JAUYEHZUOHHO20 NPOPAMMHO20 obecneyuenus. Pexeuzumol nodmeepofc‘()momezo ()OKy.MeHma
AnTtusupyc Kacnepckoro Cy6muuensuonnsiit jorosop CLI-000013800t 01.03.2023 JIuuensus Ne 26FE-
230306-093724-9-35565(370)

CITIO no JUIeH3HOHHBIM COTJIAIEHUSIM B CBOOOHOM PAacNPOCTPAHEHHUH, B TOM YHCJIE MO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,

Libre Office
Ayn. 421 Poccuiickas ®enepanus, 659333,
Kommnekt yueOHoit mebenu. Kommiekt sabopaTopHoii MeGenu. AnTaiickuii kpail, r. buiick, yi.

TexHuueckre CpeAcTBAa: MHTEPAKTHBHBIA KOMIUIEKC C BBIYUCIUTENBHBIM OJOKOM W MOOWIbHBIM | Bnaaumupa Koponenko, 1. 53
KpeIUIeHHeM, y1eOHO-1eMOHCTPalHOHHOEe 000pyAOBaHHE JUIS Pealn3aliii 00pa30BaTebHBIX IPOrpaMM IO
npeamery «Puznkay.

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneuenus. Pekeusumol noomeepicoaioujeco OOKyMeHma
OmnepanuonHas cuctema Astra Linux Special Edition pennz CMOJIEHCK OducHusiii naket P7-
oduc. IIpodeccuonanbublit (qeckrononas Bepcus) OOydaromuii KOHTEHT 0 €CTECTBEHHBIM HayKaM
OMOJIOTHH, XUMHUH U (GU3HKe ISl yueHHKa\pernoaaBaTes

4 mobunvnvix kKomnviomepuuvix kaacca DEPO VIP 1530 Kontpakt Ne9-0A/2022 ot 16.08.2022 OO0
Ymuxa

AnTtuupyc Kacnepckoro Cy6umuensuonnsiit joropop CII-000013800t 01.03.2023 JIuuensus Ne 26FE-
230306-093724-9-35565(370)

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

CIIO no MUIEeH3UOHHBIM COTJIANIEHUSM B CBOOOJIHOM PacnpoCTPAaHEHUH, B TOM YHUCJIe MO
GNUGeneralPublicLicense n anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

10. METOJUYECKUE PEKOMEHIALIUM IO OPTAHM3ALIMY U3YUEHMS
JUCHMUILIAHBI

W3ydyeHnne [aHHOW JOUCLUIUIMHBI INpPEAyCMaTpUBAeT IPOBEIEHUE JIEKI[MOHHBIX,
npakTudeckux 3aHatuil. CamocTtosTenbHas paboTa CTYAECHTOB 3aKJIOYAETCs B IOJTOTOBKE K
JEKUMOHHBIM M TMPAKTUYECKUM 3aHSATUSM, Ha KOTOPBIX IPOBOJSTCS NMHUCbMEHHBIE U YCTHBIE
OIIPOCHI; TECTUPOBAHMUE.

KoHnTposnbHble paboThl BKIIOYAIOT 3aJauyd, MOJOOHBIE KOTOPBIM pEHIaloTCs Ha
IIPAKTUYECKUX 3aHATHUAX, M OXBATBIBAIOT COJEpKaHUE pa3HbIXx TeMm. [Ipm moaroroeke k
KOHTpPOJIbHOM paboTe HYKHO MPOaHaIM3UPOBaTh HaubOoyiee TUIHMYHBIE 3aTPyIHEHUS, KOTOpPbIE
paHee BO3HUKaIM Yy 00ydaeMbIX B IIPOLECCE BHIMOIHEHUS TECTOBBIX 33aJJaHUM, a 3aTe€M IIPOBECTU
COOTBETCTBYIOILYIO IIPONEAEBTUUECKYIO pabOTy CO CTyE€HTaMH.

Pe3ynbpTaThl ayIUTOPHOM M CAMOCTOSITEIBHONW pabOThl CTYIEHTOB (UKCUPYIOTCS B
TPYIIIOBOM JKypHalle.

CTyeHT MOXeT TMOJIY4YUTh WTOTOBYIO IIOJOXKUTEJIBHYK0 OLEHKY IIpH  YCIOBUHU
pPEeryysipHOl TOATOTOBKM K 3aHATHSM, YAOBJIETBOPUTEIBHOIO BBIMOJHEHUS J1a00paTOPHBIX
paboT, MpaBUWIILHOTO BHIMOIHEHUS 60% TECTOBBIX 3a/laHU.

B ciywsae HeBBINONHEHHsS  yKa3aHHBIX  TpeOOBaHUM, UTOroBas  aTTECTALUS
OCYILIECTBIISICTCSI HA OCHOBE COOECEIOBAHMUS IO BOIIPOCAM K 3aueTy.

Kypc mnpenmonaraer Hanuuue Oa30BBIX 3HaHUM, MOJYYEHHBIX B Kypce TI'€OMETpUHU
cpeanel mkosbl. OnpeneneHHas CIOKHOCTh COCTOUT B TOM, YTO Y CTYAEHTOB HalItoJaeTcs
Pa3HbIil YpOBEHb MOJITOTOBKH.

Jlns ycBOEHHUSI Kypca HEOOXOIUMO YAEISATh BHUMaHHWE OpraHU3allMyd CaMOCTOSITEIbHOMN
CUCTEMATUYECKON pabOThl CTYIEHTOB, TOCPEICTBOM MOCTOSHHOTO KOHTPOJISI BHIMOJIHEHHS BCEX
BUZOB pabOT M BKJIIOYEHHUS ONPOCOB MO 3—5 MHUHYT B Hayale KaXAOro 3aHATHSA IO
IpebIIyIIEMY MaTepHaly.

Ha nexyuonnvix u npakmuueckux 3auAmusx PEKOMEHIYETCS HCIOIb30BaTh IIPUEMBI
peduekcuBHOro ciaymanusa. HyKHO KOHCHEKTHpOBaTh MaTepual, 3ajJaBaThb BOMIPOCHI
IIPENnoAaBaTeso, aKTUBHO OTBEYATh HA BOIIPOCHI, a[peCOBaHHbIE ayAUTOpHUH. [Ipu moaroroske
71a00paTOPHBIM 3aHATHSIM PEKOMEHJIyeTCsI BHHUMATEIbHO O3HAKOMHTHCS C IJIAHOM 3aHATHUSA,
OTBETUTh Ha 3aJlaHHble BONpPOCH. OTBET JOKEH OBbITh IMOJHBIM U APryMEHTHPOBAHHBIM.
Pekomenayercss mpounTarh y4eOHbIN MaTepuan IO TeMe, O3HAKOMUTBhCS C H3JI0KEHUEM
Marepuaja B y4eOHMKEe M HAy4yHOH JuTepaType, caenarh s ceds HEOOXOIUMBIE BBINMHUCKH.
Bcerpeuatonytocss TEpMHHOJIOTHIO HEOOXOAMMO HCTOJIKOBATH C ONOPOM Ha CIOBapu U
CIIPABOYHHKH, YIEOHYIO M HAYUHYIO JIUTEPATYPY.




Ilpu camocmosmenvHoU NO020MOBKe K NPAKMUYeCKUM pabomam HYKHO MPOYHTATH
y4eOHbI MaTepual, 03HAKOMUTHCS C BapHaHTAMH M3JIOKEHHs JaHHOW TeMbl B y4eOHUKaX U
y4eOHBIX TOCOOUSX, MPEIIOKEHHBIX B CIHCKE PEKOMEHIYEMOM JINTEPATyphl, NIENaTh 3aIHCH,
OTBETUTH Ha 3aJaHHBIE BOIPOCHI, BBIMHUCATh U3 CIOBAPEH, CIIPABOYHUKOB, yIeOHOM JINTEpaTyphl
TOJIKOBAaHHE BCTPEUAIOUIUXCSI TEPMHUHOB, OCMBICITUTH HX.

Camocmosmenvuas paboma SBISIETCS HEOTHEMIIEMOW YacThi0 yueOHOro mpouecca. OHa
3alUTaHUPOBaHa M CTPYKTYPUPOBaHA TakUM 00pa3oM, 4YTOOBI CTYACHT MpPHU IOATOTOBKE K
3aHATUSAM HambOosee 3(pPEeKTUBHO OCBaMBaJl TEOPETHUECKUII MaTepuall U IOJIydal CHUCTEMHBIC
3HaHUSI 110 KYpCY.

KomnyectBo ~ BpeMeHHM,  3alJJaHUPOBAaHHOE  HA  CAMOCTOSITENBHYIHO  paboTy,
pPacCUYHMTHIBAJIOCH, C OJHOH CTOPOHBI, WCXOAS W3 HOPM, OTpaxeHHbIXx B DenepaibHOM
rOCyJapCTBEHHOM CTaHAApTe IUCIHILINHEI, a C IPYrOi — C OMOPOM Ha CIOXHUBIIYIOCS CHCTEMY
MOJITOTOBKH 110 Kypcy. Bpems ykazaHo makcumanibHoe. Ecin cTyneHT nocemaer 1abopaTopHbie
3aHATHSL, TO CaMOCTOsITENIbHAsl paboTa HE 3aiiMET MHOTO BpEMEHHU. B ciydae IporyckoB Win
Hed(PeKTUBHONW pabOTHl B ayJUTOPUM CAMOCTOSITEIbHAs paboTa 3aiiMeT ropasno Oosibiie
BpPEMEHH.

Ilpu pabome ¢ unmepHem-pecypcamu OOpallaliTe BHHMaHUE Ha HCTOYHHUK:
OPUTHHAIBHBIA aBTOPCKUN MaTepual, pedeparuBHOe COOOIIEHHWE IO MarepuajaMm JIpYrux
nyOnuKanuii, cTyldeHueckas y4yeOHas paborta (pedepar, KypcoBas, IUIUIOMHas U J1p.).
OpuruHajgbHBIE aBTOPCKHE MAaTEpUANbl, KaK MPAaBHIIO, MyOIHKYIOTCS Ha CIEIHATU3UPOBAHHBIX
TEMAaTUYCCKHUX CaliTaX WM B OMOIMOTEKAX, Y HUX YKa3bIBACTCSl aBTOP, €r0 JaHHbIC. BhIMOIHEHBI
Takue paboTHI MOCIIEAOBATEFHO B HAYYHOM WJIM HAYYHO-TIOMYJISIPHOM CTHJIE. DTO MOTYT OBITH
HAYYHBIC CTaThbU, TE3UCHI, YICOHUKH, MOHOTpaduu, qUcCepTalii, TEKCThl Y4eOHOTO MaTepuaa
u apyroe. Ha ocHOBe Takux pabOT Ha HEKOTOPBIX CalTax pa3MemaroTcs pedeparsl Wil 0030PHL.
OOBIYHO OHU HE UMEIOT aBTOPA, PEAKO YKA3hIBAIOTCA UCTOYHHUKHU pedepupoBanus. CaMu caiiTbl
MOCBAIICHBI pa3HOOOpazHoi TeMaTrke. K Takum paboTaM CTOMT OTHOCUTHCS KPUTHYECKH, KaK U
K caiTaMm, TJe pa3MelalTcs Y4YeOHbIE CTyJIeHUECKHEe pPadoThl. VICIonb3yiTe M0CTOBEpHBIC
UHTEPEHET-UCTOUHUKH.

IIpu moAroToBke K (9K3ameny )3auemy PaAlMOHAIBHO HCHONB3yHTe Bpems. CHavana
03HAKOMBTECHh C MaTepUalaMd Kypca B IIEJIOM, ITOCKOJBKY TOJBKO HMCXOIS W3 IEIOT0 MOXKHO
NOHATh yacTd. YwuraiiTe yuyeOHUKM M HaydyHylo JuTeparypy. OOpaimaiitech K CIpaBOYHOMN
muteparype. [Ipu moAroToBke oTBeTa Ha BOIPOC CHadaia coctaBbTe IuiaH. He crapaiitech Bcé
BBIYYUTh HaU3yCTh — 3TO HEBO3MOKHO. CTapaiiTech NOHATh CyTb, M3JIaraiiTe ee COOCTBEHHBIMU
cioBamu. [loMHHTE, YTO Baml OTBET JOJDKEH HE IMPOCTO JEMOHCTPHPOBATH 3HAHUSA, HO W
NoKa3bIBaTh 00JacTh NMPUMEHEHMs] 3HAaHMW Ha MpakTuke. MiumocTpupyiite TeopeThueckue
MIOJIOKEHHS 3a7]adaMy U TIPUMEPaMH, MOKHO MCIIOIh30BAaTh MaTepPHaIbl JIAOOPATOPHBIX 3aHATHH.

11. ®OHJ{ OHEHOYHbBIX CPEACTB JJIsl TEKYHIEI'O KOHTPOJISA
U IIPOMEXYTOYHOM ATTECTAIIUN

@OHJI OLICHOYHBIX CPEACTB pa3paboTaH Uid TPOBENEHUS MPOMEKYTOUHON
aTTecTalMy oOydarouxcs 1no aucuuiuinHe «l'eomeTpusi» M BXOIUT B COCTaB OCHOBHOM
0o0pa3oBatenbHON TpOrpaMMbl 1O HampaBiieHnto moarotoBku: 44.03.05 «llegarormveckoe
oOpazoBanue (¢ JAByMs MpodwIssMH MOJATOTOBKM)»  (mpodmib «Marematuka U
HNndopmarukay) (kpanupuxanus «bakanaBpy), peann3yeMoil npu NoJAroToBke o0ydaromuxcst



B (eneparbHOM TOCYAApPCTBEHHOM OIODKETHOM O0pa30BaTEIbHOM YUPEKICHUH BBICIIETO
o0pa3oBaHus «ANTalCKUIl rocylapcTBEHHBIH T'yMaHUTapHO-TIEAArOTMYECKUl YHHUBEPCUTET

uvenu B.M. llykmunay.

(-DOHI[ OICHOYHBIX CpPEACTB IMPEAHA3HAYCH JId IIPOBEPKU

c(hOpPMUPOBAHHOCTH KOMIIETCHIIHIA, 3asBJICHHBIX B IIPOrpaMMe ITUCHUIUTHHEI «[eomeTpus» B
cooTBeTcTBUU ¢ ydeOHbIM TuTaHoM 44.03.05 «Ilemarormueckoe oOpazoBaHue (C IBYMS
npodunssMu TOATOTOBKU)» (mpodmis «Marematnka u MHpopmaTukay) (kBanuduxarms
«bakainapy).

IlepeyeHb KOMIeTEHIIUI ¢ YKa3aHHeM 3TanoB UX GOPpMHUPOBAHUSA B Mpollecce OCBOCHUS

o0pa3oBaTeIbHON NPOTrPaMMBbI

— - Cmoco0eH TpOeKTUPOBAaTh U PEAM30BHIBATH MPOrPaMMy OCHOBHOTO H CPEIHETO
obiero oOpazoBaHus B peaMeTHOM 001actu Martemaruka (ITK-1).

Kommeren
1A,
3TAIIBI

HNuagukaropsbl

O1eHOYHBIE
cpencTBa

[IK-1
2 sran

3namop:
- [IK-1.1: 3HaHME OCHOBBI METO/IMKH MPENOJIaBaHUs, OCHOBHBIE
HPUHIUIIBI 1S TeIbHOCTHOTO MOAX0/1a, BU/IbI U IIPHEMBI
COBPEMEHHBIX I€1arOTHYECKUX TEXHOJIOTUI B 00J1aCTH
maTtematuki (3.1);
- [1IK-1.2: 3Hanune paboyeii mporpaMMbl U METOJIMKH O0YUIECHUS
no marematuke (3.2);

Ymemes:
- [IK-1.3: ymeHue niaHupoBaTh U MPOBOJUTH YU€OHBIEC 3aHITUS
no marematuke (Y.1);
- [IK-1.4: ymeHue ucnosib30BaTh METO/IbI U CPEJICTBA
MeJaroru4ecKOro MOHUTOPUHTA, TTO3BOJISIFOIIUE OLICHUTh
CTerneHb cPOPMHUPOBAHHOCTH y JA€TEH KaueCTB, HEOOXOAMMBIX
JUIsl JanbHeWero o0yueHus u pa3BuTus no maremaruke (Y.2);

Bnaoemp:
- [IK-1.5: Bnanets popmamu 1 MeTojaMu O0y4YEHUS, B TOM
YHCIIe BBIXOIAIIMMU 32 PaMKU Y4eOHBIX 3aHATUIN: IPOEKTHAs
JeSITeNIbHOCTb, TA0OPATOPHBIE KCIIEPUMEHTHI, IPAKTUUECKHE
3adsTus u T.10. (B.1).

[Ipaktuko-
OPUEHTUPOBAHHO
€ 3aJjaHue:
KOHTPOJIbHAS
pabora,
WUTOTOBBIN TECT.

Komnemenyus I1K-1 c ykazanuem smana gpopmuposanus é npoyecce 0C60€HUs

obpazoeamenvnoll nPOPaAMMbL

Kommnerentust [TK-1 (criocobeH mpoeKTHpoBaTh U Pean30BbIBAThH MPOrPaAMMy OCHOBHOTO H
cpeaHero obuero ooOpa3oBaHus B MpeIMeTHON obnactn MaremaTuka) GopMHpYyeTCsl Ha BTOPOM
sTane GopMHUPOBAHUS KOMIIETEHIIUH.

Komnerenmust I1K-1 ¢opmupoBanack B mpolecce H3y4eHUs TaHHOM JUCHUIUIMHBL M
MPOJOKUT (POPMHUPOBATHCS Ha CIEAYIOIIMX Kypcax B IMPOLECCe M3YyYEHHUs JIPYIHX Y4eOHBIX




JVMCIUIUINH, TPOXOXKICHUS TPAKTHK W HWTOTOBOM TrocyaapcTBeHHOM arrtectanuy (3amura
BBIITYCKHON KBaTH(PUKAIMOHHOMN paboThI).

TumoBoe KOHTPOJIBHOE 3aJaHUE JJISI OLEHKH CHOPMUPOBAHHOCTH JAHHON KOMIIETCHIIHH
HAMpaBJICHO HA JIEMOHCTPALMIO TOTOBHOCTH MPOEKTUPOBATH M PEATU30BBIBATH IPOrPAMMY
OCHOBHOTO ¥ CPEAHEro oomiero oopa3oBaHus B IpeIMeTHON obmactu MaTeMaTuka.

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

Hampasnennbie otpe3ku. OTHOIIEHHE SKBUIIOJNIEHTHOCTH.

CrnosxeHnue 1 BoIYMTaHHE BEKTOPOB. CBOMCTBA CII0KEHUSI BEKTOPOB.

YMHOKEHUE BEKTOPA HA YUCIIO.

VYcnoBue kommnHeapHOCTH BeKTOpoB. Teopema 1.

JluHeitHas 3aBUCUMOCTDb BeKTOpOB. CBO¥CTBA JMHEITHO 3aBucuMoctH (1-4).

CBs13b TMHEWHOM 3aBUCUMOCTH C KOJUTMHEapHOCThI0. Teopema 2.

CBs13b JINHEMHOW 3aBUCUMOCTH C KOMILIaHAPHOCTHIO. Teopema 3.

PasnoskeHue BekTOpa 1o TpeM HeKOMILJIaHApHBIM BekTopam. Teopema 4.

BexTopHsbie npocTpancTBa. KoopanHatel BekTopa B pocTpaHcTBe. Teopema S u 6.

0. CxkansipHoe npousBezeHue BeKTopoB. CpoiicTBa. CkansipHOE MPOU3BEICHHE B

KOOPJMHATHOH (opme.

11. CxkanspHoe nmpou3BeJeHHe BEKTOPOB. Teopema 8§ (KOMMYTaTHBHOCTh, CCOIUMATUBHOCTb,
JTUCTPUOYTHBHOCTB).

12. Addunnas cuctema KoopaMHAT Ha TI0cKocTH. KoopauHaThl BEKTOpA.

13. OcHoBHBIE 331a4H, peUIaeMbIe ¢ TTOMOIIBI0 MeTO1a KoopauHat. KoopauHater BekTopa.
Jenenue orpe3ka B JAHHOM OTHOIICHUU .

14. OcHoBHBIC 33724, peIIaeMbIe C TTOMOIIBIO METO/1a KoOpaAuHaTa. PacctosiHue MexX Ty IByMs
Toukamu. [110mans TpeyronbHuKa.

15. IIpeoOpa3zoBanue ahPUHHOMN CCTEMbI KOOPAUHAT (TIEPEHOC).

16. IlpeoOpa3oBanue adhGuHHON cUCTEMBI KOOPAUHAT (IIOBOPOT).

17. TIpeoGpa3oBaHue MPSMOYTOIBHON AEKAPTOBOM CUCTEMBI KOOPMHAT.

18. IlonspHblie koopaUHATHI. CBs3b C MPSIMOYTOJIbHBIMH JEKApPTOBBIMU KOOPIUHATAMH.

19. AnreGpanueckas auHHS. OKPYKHOCTb.

20. Paznuunbie criocoObl 3aJaHusl TPSMOi.

21. Teopema 00 00IIEM YpaBHCHHH TIPSIMOM.

BoOoo~NoOR~WNE

22.  HccnenoBanue oOLIEro ypaBHEHUS MPSIMOM.

23.  Bs3ammHOE pacnoyiokeHHe JBYX MPSMBIX.

24. PaccTosiHME OT TOUKH 10 IPSAMOIA.

25. I'eomeTpuyecKnid CMBICI 3HAaKa TPEXWICHA.

26.  Yroa Mexny JByMs HPSIMBIMH.

27. HopmanbHoe ypaBHEHUE NPsSIMOii.

28.  Dmnunc. Kanonnueckoe ypaBHEHHE IUIUIICA.

29.  HccnenoBanue GOpMBI SJUTUTICA TTO KAHOHHYECKOMY YPaBHEHHIO.
30. ['unep6ona. KanoHndyeckoe ypaBHeHUE THUIIEPOOIIBI.

31.  Hccnenoanue GhopMbl TUIIEPOOIIHI IO KAHOHUYECKOMY YPaBHEHHIO.
32. [Tapa6ona. KanHoHnueckoe ypaBHEHHE MapaOOoIIbI.

33. Hccnenoanre Gpopmbl TapadOIIbL.

34.  JlupeKTpHCHI 3JUIUIICA U TUIIEPOOJIBI.

35.  VYpaBHeHwue dumIica. rurepOo0IIbl U TapadoITbl B MOJSPHBIX KOOPIUHATAX.

Bonpocsl k 3auéry



BOo o~NoOR~wNE

12.
13.
14.
15.

LN~ WNE

N
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10.
11.
12.
13.
14.
15.
16.

0.

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

O011ee ypaBHEHUE INIOCKOCTH (Teopema rpsimasi 1 o0partHasi).

YcioBue napamieabHOCTH BEKTOPA U IIOCKOCTH.

HccnenoBanue o0IIero ypaBHEeHHS TIOCKOCTH.

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

B3anMHOe pacnonokeHue IByX IUIOCKOCTEH B IPOCTPAHCTBE.

B3anmHOe pacosokeHne Tpex IIOCKOCTEH B TPOCTPAHCTBE.

PaccrosiHME OT TOYKM 10 IUIOCKOCTH. YTOJI MEXAY ABYMS IUIOCKOCTSMM.

Paznuunble ciocoObl 3a1aHus NPSMON B IIPOCTPAHCTBE.

B3anMHOE pacnoioKeHue IBYX IPSIMBIX B IPOCTPAHCTBE.

B3anmHOe pacrosokeHne NpsiMor U INIOCKOCTH B IIPOCTPAHCTBE.

Vsl Mexay NPSMBIMHU B IIPOCTPAHCTBE. YTOJ MEXAY IIPAMOM U INIOCKOCTHIO. PaccTostHue
OT TOYKH JI0 IPSIMOU B IIPOCTPAHCTBE.

Bonpocsl k 3auéty
DIUIUIICOU.
OHOTIOIOCTHBINA TUIIEPOOTIOH]I.
JBynosIOCTHBIN TUTIepOOIOHI.
DITUNTHYSCKUN TTapaboIon 1.
['unepbonurueckuii napaboaou.
[TpssmonuHeitHbIe 00pa3yromue nosepxuocteit |l mopsaxa.
n-MEpPHOE BEKTOPHOE MPOCTPAHCTBO.
EBKJIMI0BO BEKTOPHOE MPOCTPAHCTRBO.

Bonpocsl k 3k3ameny

ITonsATHE TPOEKTUBHOIO IIPOCTpaHCTBA. MOAEIN IPOEKTUBHOM IIIIOCKOCTH.
Koopaunats! Touek Ha MpoeKTUBHOMU 1ockocTH. Teopema 1. Teopema 2.
Koopaunats! Touek Ha MPOEKTUBHOM TUIOCKOCTH. Teopema 3. OnpeneneHne NpoeKTUBHBIX
KOOPJMHAT TOYKH.
[TpoexkTBHBIE KOOPAMHATHI TOUKH. 3aJaHNE KOOPAUHAT TOUYKH INIOCKOCTH C TOYHOCTBIO JI0
MHOHTEJIS.
Koopaunatsl Touek Ha IMPOEKTHBHOM INpsMoil. Teopema O CylecTBOBaHMHM MHOXECTBA
COTJIACOBAaHHBIX CHCTEM BEKTOPOB. 3aJaHME KOOPAMHAT TOYKHU MPSIMOW C TOUYHOCTBIO J10
MHOXKUTEIS.
VYcenoBue NpUHAMIEKHOCTH Tpex Toyek npsaMoil. [Ipoexknnu Toukm X Ha KOOpAMHATHBIE
IIpsIMBIE.
YpaBHeHHE NpsIMOI HA TPOEKTUBHOM MJIOCKOCTH.
B3anMHOe pacnonokeHue IByX IPsIMBIX Ha IPOCKTUBHOM IUIOCKOCTH.

9. TIpeobpa3oBaHne KOOPIMHAT TOUYEK HA IIPOCKTHBHOM MPSIMOH.
[TpeoOpa3oBaHue KOOPAMHAT TOUYEK HA MPOESKTUBHON TIIOCKOCTH.
[TpuHIMT JBONCTBEHHOCTH HA MNIOCKOCTH U B IPOCTPAHCTBE.
Teopema [le3apra.
CrnoxHoe oTHoleHue 4-X Touek npsiMoid. Ciio’)kHOE OTHOLIEHHE B KOOpIMHATHOU (hopMme.
CBolicTBa CJI0)KHOTO OTHOIIEHUS 4-X TOUEK MPSIMOH.
CrnoxHoe oTHOLIEHHE 4-X MPSIMBIX ITy4Ka, €r0 CBONCTBA.
[TpoexTuBHBIE TpeobpazoBaHus MIOCKOCTH. OCHOBHAs TeOpeMa.



17. CaoiicTBa TPOEKTUBHBIX MpeoOpa3OBaHU. AHATUTHYCCKOE 3aJaHUE MPOCKTUBHOTO
npeoOpa3oBaHusl.

18. Ilonnsii yeThipexBepmMHHUK. Jlemma. ["TapMoHHYeCcKHEe YeTBEpKH TOYEK. | 'apMOHUYECKOE
CBOMCTBO MOJIHOT'O YETHIPEXBEPIIMHHUKA.

19. Tomomnorus. CoiicTBa roMos0Tuu. [ pymnma nNpoeKTUBHBIX TPeoOpa30BaHUA.

20. IIpoextuBHBIE 0TOOpaXKeHHs MpsIMBIX. Teopema 1.

21. Tlonsthe mEpPCHEKTUBHOrO  OTOOpakeHUs  MHpsAMbIX. [Ipu3HaK  MEepCHEKTUBHOTO
oTtoOpaxeHus (Teopema 2).

2. Tunosoe konmponvHoe 3a0anue Ha smane gpopmuposarus I1K-1:

IIpumepHbIil BApMAHT KOHTPOJILHOM padoThl Nel
(BexTopHas anredopa. Meroa KoOpaAuHAT)

3anaua 1. B npaBwibHOM mectuyronbHuke ABCDEF n3BecTHBI BeKTOpHI AB = p U

- -

N
BC = . Bselpazurb uepe3 BEKTOpbl P W (  CIHEAYIOUUE BEKTOPHI
-

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

N
—>

a

—

- - 2
3agaua 2. 3Hasg, 4TO =2,b|=5 u yron (a,bj=?ﬂ, ONpPENIeTUTh, MPU KAKOM

N

- - - -
3HaueHUH  kod(dduimeHta @  BEKTOPHI p=aa+l7b u g=3a-b OoynyT
MEPIICHIUKYIIIPHBIMA?

3anaua 3. B tpeyronsuuke ABC ¢ Bepiumnamu A (-4; 7), B (7; 5) u C (4; 1) npoBencHa
BbicoTa CH. HaliTi KoopAMHATHI TOUKHU H.

3anaua 4. Hanucath ypaBHEHHE MHOXECTBA TOUYEK, Pa3HOCTb PACCTOSIHMNA KOTOPBIX 10
NBYX AaHHBIX TO4eK A (-5; 0) u B (5; 0) paBHa 6.

3agauya 5. B tpeyronsuuke ABC npoBeacHa cpennsis smaus MP // AC. Pa3ioxuts 1mo

BEKTOpaM I\/TP U BAP CJIETyIOIINE BEKTOPHI: AHC,M%K,A%B,KAB,M%C u BHC, rae K — cepenuna
AC.

IIpumepHBIN BADHAHT KOHTPOJILHOM padoThI Ne2
(Ilpsimast IMHUA HA MJIOCKOCTH)

1. Jlanbl ypaBHEHHS TIPSMBIX, COJEPKAIIUX CPEIHNE JIMHUN TpeyroyibHuka 2x —y +1=0,
x+3y=0, —x+y+2=0. Hanucatp ypaBHEHHMs NpPSIMBIX, COJEPKAIIMX CTOPOHBI
TPEYyTrOJIbHUKA.

2. B mnyuke, oOpa3zoBaHHOM mpsMbiMu x—12y+4=0, 2x—-5y+3=0, HaiiTu: a)
NpSMY0, TIPOXOJAIIYI0 4Yepe3 Hayallo KOOpAWHAT, 0) MPSMY0, TPOXOJSIIYI0 Yepe3 TOUKY
A4, 3).

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

4. Hanmcatpe ypaBHEHHE TPSIMOM, TPOXOAALICH depe3 TOUKY A(S, —5) NEepIEHINKYISIPHO
K npsimoit 8x+y—6=0.

5. HammcaTth ypaBHEHHE TPSMOM, IPOXOMAAIICH Yepe3 TOUKY M(3, 2) U TIepeceKaroei
OCH KOOpJIMHAT B TOUKax A u B Tak, yToOsl oTpe3ku AM u MB Obutu paBHBI.



IIpumepHBI BADHAHT KOHTPOJILHOK padoThl Ne3
(BekTOopHOE M CMeNIAHHOE NPOU3BEIeHU)

1.danst Bextopst a(l; 2; —2); b(=5 3; 5) c(2; -5 -8), d(-5 7; 8).
[TokasaTh, uTo BeKTOpHI &, b, C 0Opa3syror 6asuc. Haiitn koopauHatel BekTopa d B 3TOM

Oazuce.

2. [ana  TpeyrosbHas nupamuga  ABCJ  koopauHatamu CBOHX BEPILUH:
A2, -1 5) BL 4 1) c(0; 4 8 4(-L 0; 1).Onpenemurs:

a) 00beM TUPaAMUIBL;

0) IIoIIaIu rPaHEeH;

B) BBICOTY, OIYIIIEHHYIO U3 BepIINHbI /[ Ha rpaHb ABC,

T') paccTosiHue OT BepuiuHsl /] 1o pedpa BC;

n) yroa mexay peopamu AB u AC,
e) yroi Mexuay peopom A/] v rpanbio ABC.

IIpuMepHBI BApDHAHT KOHTPOJILHOI padoThl Ned
(IlnockocTh M NpsiMasi B IPOCTPAHCTBE)

1. Hamucath ypaBHEHHME IUIOCKOCTH, NapajulelbHOM Iockoctd XOV u npoxonduieil uepes
TOYKY A(lO, 7, — 3).

2. CocraBUTh ypaBHEHHE IUIOCKOCTH, HpOXOAdiieidl uepe3 naBe Touku M, (3, -4, 8)1/1
M, (7, -9, 1) NEPIEHUKYJIAPHO K IIIOCKOoCTH 2x+3y—72+6=0.

3. B myuke X+2y+3z+7+ )t(x —-oy—712 +13) =0 HalTH MIOCKOCTH, MEPIEHINUKYIIPHYIO K
IockocTd 2x —5y+2—-4=0.

. L |2x—=y+152+1=0
4. HaiiTu MpOEeKIHIO IPSIMOI Ha KOOPJIMHATHBIE TIOCKOCTH.
X+4y-10z=0
-1
5. Haiitu Touky nepeceueHus npsiMon xT = yT—|—3 = % U mockoctd 2x+3y+72=0.
6. 13 Toukm C(B, -5, 7) OITYCTUTH TIEPIICHIUKYJIISP Ha IMIIOCKOCTh X —5y+172—-8=0.

IIpuMepHBIH BAPHAHT KOHTPOJIbHOM padoThl NeS
(Quumnne — n300pakeHne OKPYKHOCTH)

1. Dmmurnc 3amaH mapoi conpsHKEHHBIX TUaMETPOB U JAaHa npsivast /. He ctpost smunc, HalTu
TOYKH [IEPECEUEHHUSI DJUIUIICA C TaHHOU ITPSMO.

2. Dnnunc 3ajaH mapoil COMPsDKEHHBIX IUAMETPOB M JaHa To4yka M, He MpuHaAeKaas
ammncy. He cTpos anuric, HAalTH TOYKM KacaHUs K SJUIMIICY M IPOBECTH KACATEIBHBIE B
ATUX TOYKAX.

3. JlaHo m300paxxeHHe OKPY>KHOCTH — DJUIHIIC, €€ IICHT ¥ BIIMCAHHBIA B Hee TpeyroibHuK ABC.
[TocTpouTts n300paskeHNe TOUEK MePECEUSHUS BBICOT.



IIpumepHBI BADHAHT KOHTPOJILHON padoThl Ne 6
(ITpoekTHBHAA IIOCKOCTH)

1. BeiOpaB Ha NpsiMO# POU3BOJIBHO JIBE PA3ITUYHBIE COOCTBEHHBIE TOYKH Ai(l, 0) u
AZ(O; l) Y CUUTAsI TOUKY E(l, 1) HECOOCTBEHHOM, TOCTPOUTH TOUKY A(3, —4).

2. BbiOpaB Ha IUIOCKOCTH IIPOU3BOJBHO CHCTeMy Touek A4, A,, A;, E, mocrpouts
IPSIMYIO d(l; 2; 3).

3. B xakue TOYKH MEepexoisaT TOYKU A(l; -2; 3), B(2; 1 —1), C(l; 0: —1) npu
IPOSKTUBHOM TpeoOpa3oOBaHMH:

xl' =X, + X,

le =X, — X, — 2X,

!

Xg =X, +3X, — X,
4. JlokaszaTh, 4TO TPH MPSMbIC a(]; -3 2), b(Z; 3; —l), C(lO; 6; O) MIPUHAJIC)KAT

OIHOMY IyuKy. HaliTn neHTp myuka.
5. Ompenenute NPOEKTUBHOE MPeoOpa3oBaHUE, OCTABJISIONIEE HEMOJBUKHBIMH TOYKU

A A, A, n nepeBopsiee TOUKy £ B E '(al; a,, a3).
6. JlokazaTh, 4TOo 4 TOYKM NpPUHAIJICKAT OJHON MPSIMON U HAWUTU (AB, CD), eClIn

AL 4 2),B5 2 4),C(3 -3 1),D-L 2 0)

IIpuMepHBIH BAPDHAHT KOHTPOJIbHOI padoThl Ne7

(/InHUM B €BKJIMA0BOM NPOCTPAHCTBE)
2

1. Tlokazatp, uyTo KkpuBas X =t; y = f; Z= 3 riagkas.

2. BbUMCINTH JIMHY AyTU KpuBO# X =2t; y =Int; z =t°, 3axmoueHHO# MekIy TOUKaMu
M,(t,=0) n M,(t, =1).
3. Hammcare ypaBHEHHE CONPHUKACAIOMICHCS W CHPSAMISIONIEH TUIOCKOCTH KPHUBOM
X=t-sint
y =1-cost B mo00# TOUKe KpUBOM mipH t = — .

z=sint
- . .t
4. BplUMCIUTh KPUBM3HY U Kpyde€HUE KpHBOM I =<COSt; sint; ZSInE B TOYKE

Mo 1 V2).

IIpumepHBIN BADHAHT KOHTPOJILHOMH padoThl Ne8
(IToBepXHOCTH B TPEXMEPHOM €BKJIMI0BOM IPOCTPAHCTBE)

X =4u+v)
3ananue 1. JTana noepxHocTh { Y = 3(U — V), Ha KOTOPOi JIAHBI JIBE JIMHUK
Z=2uv

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

Haiitn YroJ MEXAy JJUHUAMU B UX TOUYKE IEPECCUCHUSA.



X=u
3ananme 2. /[aHa MOBEpXHOCTh y =V . Haiitu HOpMasbHYy!O KpuBU3HY K, nuHHH /!
z=U*+V
u—v? =0 B Touke A(u =lv= 1) 9TOM MOBEPXHOCTH.
X=U
3ananme 3. HailiTu NOJHYIO W CPENHIO KPUBHU3HY IOBEPXHOCTH < Y =V B TOUKE

Z=Uuv

Au=1v=1).

3. Tunosoe xoumponvHoe 3a0anue Ha smane opmuposarus I1K-1:
TECT Ne 1

Saganue Ne 1
- - N
B AABC BEKTOPBI AK, BL u CM HaIpaBJIEHbI 110 MeUaHaM. BhIpakeHUs 3TUX BEKTOPOB

- -

- -
4yepe3 BEKTOPBI AB=a ,; AC=b OyayT CIETYIOUINMU:

OrtsBer:
a=b. v 13 as2p
1. 2 2
atb. 1y 2 lap
2 2 2

ol

o
NI N
A/

ol

+

(@ 2N}
~—

ClTi

N

Qo

Saganue No 2

Jlanbl  BEKTOpHI a(Z; 3)’ b (1; - 3)’ C(_ L 3). BekTopsl g+ (04 B " g+ 28

KOJUIMHECAPHBI, €CIIN a PaBHO:

OTtBeT:

A
1
I\JN

N |-~



3aganue Ne 3

u@ 1) v o)

Ha nnockoctu maHbl BEKTOPBI . Koopdunuents! paznoxxkeHuss BeKTOpa

a(@: 1) IR

I10 BEKTOpaM u n v PaBHLI:

OrTBer:
1.1;7
2.3;1
3.1;-2
4.-1;3
3amanue Ne 4
- - - - - - N
B p=a+2b qg=5a- a
EKTOPBI U B3aMMHO MEePIEHANKYISIPHbL. EMUHUYHBIE BEKTOPHI
-

ub 00pa3yroT yroJi, paBHbIN:

Ortser:

w N
NN w3y &Y o

B

3amanue Ne 5

-

CI/ICTeMa, COCTOsIIadA U3 OAHOTO BEKTOpA a , 6yI[CT JIMHENHO 3aBUCHUMOI B cj1ydac, €CJIu:

OrTBerT:
- -
1. a#+ 0
NN
2 a=0

3amanue Ne 6



a, -2 3)H6(x; 4;

c a(L;
KaJIIPHOE NIPOM3BENEHIE BEKTOPOB

X paBHO:

Ortser:

3aganue Ne 7

> o o

VY CTaHOBUTH, KOMILIAHAPHEI I BEKTOPLI ¢ | b , €, ecmn ,

o2 3 10)

OTBeT:
1. Jla
2.Her
3amanmne Ne 8

- -
VYToI MeKIY BEKTOpaMU a(_l; L O) u b(l; -2 2) paBeH...
OrtBerT:
1. 45°
2. 135°
3. 0°
3aganue Ne 9
-
KocuHyc yria Mex1y BEKTOpOM a(2; -4 4) H OCBIO Ox paBeH ...
Ortser:
1
1. 4
1
2.3

3axnanue Ne 10

a4, -3 2) b(-2 6 8)

O) paBHo -10. Toraa uucio

)51

AGeucca toukn M paBHa 7, a pacCTOSIHME 0 TOYKU Z(_ L 5) paBHO 10. Opaunara TOYKH

M paBHa:



OrtBerT:

rwne
PEAS
, S
N |
- N

3aganme Ne 11

A3, 6) B(-3 5)

/IBe BepLIMHBI AABC yeror KOOPJIHMHATHI . Koopaunats! BepnHbI

C IIpH YCIOBHH, UYTO CCPCANHBI CTOPOH JIC)KAT Ha PA3HBIX OCAX KOOPAMUHAT, paBHBI:

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

3amanue Ne 12

Paz[I/ch OKPY’KHOCTH, KOTOpas IPOXOAUT 4YCPE3 TOYKY A(_ 21 ) U MUMCCT LCHTP B TOYKC

2 -3)

, paBeH:

OrtBer:
1. r=4

2 I’:4\/§
3. r=2\/§

3aganume Ne 13
KoopauHaThl IEHTpa TSHKECTH AABC, eCIIi A(_ 2, 7), B(B; 2), C(Z; _3),paBHHZ
OrTBerT:
~-2; 3
2, 3)
1 2)
-1 3)

N N N

1.
2.
3.
4.

VoY

3aganue Ne 14

Tart sepurmer AABC: A(B; _5), B(—3; 3) u C(7; —2).



JlnrHa GMCCEKTPUCHI €r0 BHYTPEHHEr 0 yrila IpH BepIivHe 4 paBHa:

OrtBerT:

1 242
SN

5 3

3. 542

3aganue Ne 15

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

AB BHUJICH IIOA IIPAMBIM YIJIOM, UMECT BU:

I[aHBI TOYKH . ypaBHeHI/Ie MHOXECTBa TOYCK, U3 KOTOPBEIX OTPE30K

OrtBeT:
1 X+y=a
) X2 — yz — 32
3 X'+y*=a’
g X +y* =0
3aganue Ne 16

Paccrosinue oT TOukHU A(3’ N 4’ 7) J0 OCHU OZ PaBHO:

OTBeT:

1.4

2.5

3.10

4.7

3aganme Ne 17
PaccTosiHUE OT TOUKH A(S; -4 7) 50 ocnt ©Y pasHo:

OTBeT:

1 Vo7

o 58

3 V56

4.3

3aganue Ne 18

A3, —4;7) Ox

PaccrosiHue oT TOUKH 0 OCcH paBHO:



OrtBerT:

kK

A

3aganue Ne 19

P(-1,5) Q(32)

OTHOCHUTCIIBHO Q PaBHBI:

I[aHBI TOYKH . KOOpI[I/IHaTBI TOYKH, CHMMCTpH‘IHOﬁ TOYKE P

Ortser:

.
, (7.-1)
3

3amanme Ne 20

Yrnosoii koaddunment npsmoii, koropas B [IJICK 3anana ypaBHeHHEM ox+7=0 , paBeH:

Orger:
7
1.5
2.5
3. He onpezeseH

3aganue Ne 21

x—y+1=0

VYron nakiona npsimoit, 3aganroi B [IJICK ypaBHeHuem , k ocn Ox’ COCTAaBJISAET:

Ortser:

1. 135°
2. 45°
3. 60°

3aganue Ne 22

2 2 _
YpaBHeHHe KacaTelIbHON K OKPYKHOCTH (x+2)" +(y-3) =25 K(2 6)

B TOYKE nuMeeT

BUA:



Ortser:

1 4x+3y-26=0
5 2x+3y—1=0
3 2x+6y+1=0

3aganue Ne 23

(a) 2x+3y+1=0

B npsAMoyroiasHON A€KapTOBOM CHCTEME JJaHa IpsimMast . YrioBou

K03 pureHT k NIEPIEHIUKYISIPHOM MPSAMOI paBeH...

OtBer:
2
L3
3
2.2
3
3 2
2
. 3

3amanne Ne 24

AL 2), B(-2, 1)

[IpsiMast mpoXOaUT Yepe3 TOUKU , €€ YIII0BOM KOO PUIIUEHT paBeH ...

OrtBer:
1.2

1

~ w )
b Wik

3axnanue Ne 25

3x-4y+1=0 3x-4y+8=0

I[Be CTOPOHBI KBaJIpaTa pacCIlOJIOKCHBI Ha MMPSAMBIX

[Inomane KBaJpara paBHa

OTtBeT:

1. 25



49
2 25
64
3. 25
4.49

3aganue Ne 26

M2, 1) M,(-1, 4) M, (-7, 10)

VY cTaHOBUTH, IEKAT JIU TOUYKH , Ha OJHOM IPSIMOM.

OrtBerT:
2. Her

3amanme Ne 27

M0, 5) M7, 1), M2 3)

Y CTaHOBUTH, JIEXKAT JIN TOYKU Ha OJIHOM IIPSIMOM.

OrtBerT:
1. da
2.

Her

3aganue Ne 28
VY CTaHOBUTH, NEPIIEHAUKYIISIPHBI JIU IPSMBIE y=0 n 2x—5=0

OrtBer:
2. Her

3aganue Ne 29

x++3y-4=0

Yron HakJIOHA K OCH Ox HpﬂMOfI COCTaBJIACT...

OTtBeT:

o1

T
6
T
2.6
T
3

3



3aganue Ne 30
OTpe3ok, OTCEKaeMbIi IPSAMON 2x+y+5=0 Ha OCH Oy , paBeH...

OrtBerT:

NS
SN

3aganme Ne 31
JlnmvHa BBICOTHI, ONYIIIEHHOW U3 BEPIIUHBI C B TPEYTOJIBHUKE, CTOPOHBI KOTOPOTO 3aaHbI

AB:y-2=0 BC:2x-y-12=0 AC:4x-11y+30=0

, paBHa:

OrtBerT:

O~ Ww
&

A wphe

3amanme Ne 32

Yoo ko3 duimeHT npsimoii paBeH 0, eciu npsMast

Otser:
1. mapannensHa OcH OpAUHAT
2. mapasuienbHa ocu abceruce
3. IPOXOAMT Uepe3 Hayaao KOOPAUHAT

3aganue Ne 33
VYrioBoi kKodpPUIMEHT IPsIMOI HE OTNIpeCIeH, eCTH IpsiMast

Ortser:

[EEN

. napanieiibHa OCU OpIAUHAT
. IapaJjuiesibHa ocH abcuuce
3. IpOXOJIUT yepe3 Hauauo KOOpIuHaT

[\

3aganue Ne 34

PaccTostaue Mex Iy psambivu X T 3=04 x-5=0 paBHO

OrtBer:

wNh e
w Ul A~



TECT Ne2

3aganue Ne 1

2 2
X J
oy A
Xopaa, mpoBeeHHas Yepe3 POKYyC MmapauieIbHO OCH , iepecekaet sumnc 4
IByX Toukax. OIpeeIuTh PacCTOSHUE MEKITY HUMH & > b

B

OtBer:
2a°
L b
a+b
2 2
2b?
3 3a
2b?
s a

3aganue Neo 2

(0]
DKCLUEHTPUCHUTET DJUIUTICA, MaJIasi OCh KOTOPOTO BHIHA U3 (hoKyca 1o yriaoMm 90 , paBeH...

OrtBeT:
1.2
J3
2 2
V2
3 2
1
4.2
3amanne Ne 3
e y2
ST A
YpaBHEeHHE KacaTeIbHOU K JJUIUTICY 20 5 B TOUKE K (4; 1) MMeeT BUI:

Ortser:



1 X—y—-6=0

5 4x—y—-5=0
3 X+y—-5=0
3aganue Ne 4
=y
YPaBHeHI/Ie KacaTeJbHOH K FI/IHep6OJIC 20 4 B TOYKE K (5’ l) HUMECT BUA:
OtBer:
1 2x=3y+1=0
o X—y—4=0
3 X+y—6=0
3ananme Ne §
2 _ .
. YpaBHeHHE KacaTeIbHOM K mapabosie y = 8x B TOYKE K (2’ 4) AMeEET BUL:
OtBeT:
1 2X—4y+7=0
o X+Yy+2=0
33x—6y+5:0

3aganue Ne 6

HpaBHJ’ILHHfI AABC BIIMCAaH B napa60JIy C mapamMeTpom p , TaK, 4TO TOYKa A COBIIaaacT C

BepHIHHOﬁ napa60m,1. I[J'II/IHa CTOPOHBI 3TOTO TPCYT'OJIbHUKA paBHA:

OrtBer:

1 2\/§p
ZSﬁ%

3aganue Ne 7

CocTraBuTh YpaBHCHUEC NOBCPXHOCTH, O6pa30BaHHOﬁ BpaliCcHHUEM napa60m>1, KOTOpasd 3alaHa

72

X=—
2
y=0

CHUCTEMOM ypaBHEHUI BOKpPYT OCH Oz,



2
Xty
da

2
2
Jlns onumanica 4 b

Ortser:
1
1. 2
2.2
3 B
2
V2
4, 2

3aganune Ne 8

BBIITIOJIHACTCS YCIIOBUC a= 2b . 9KCI_I6HTpI/ICI/ITCT QJIJIMIICA paBCH...

3aganue Ne9

2 2

X Y

2
['nnep6osa, aCUMITOTHI KOTOPOH MEPHEeHIUKYISPHBI, 3a7laHa ypaBHEHUEM 25 b

IToyocs b paBHa:

Ortser:

PoONE
S RN

Kpurtepun ouneHnku:

Kaxnoe 3amanue tecra oreHuBaercs B 1 0ayul.

Htorosas OII€HKA 3a BECb TECT COOTBCTCTBYCT MPOLUCHTY NPABUJIbHBIX OTBETOB 11O OTHOIICHUIO K
O6H_IeMy YHCITYy BCEX BOIIPOCOB B TCCTC.

OLIeHKa 3a TECCT CUUTACTCA HOJ'IO)KHTGJ'IBHOﬁ, €CJIM CTYACHT OTBCTHUJI ITPAaBUJIbHO HE MCHCC, UCM Ha

60% BOIIPOCOB TecTA.



TumnoBoe 3amganue oneHuBaetcs 1mo 100-6amIpHON MIKane, KOTopas MEPEBOJUTCS B MATH
0aJUIbHYIO ILKaJdy B COOTBETCTBHM C JCHCTBYIOIIMM Ha TeKyumiuii mMomeHT [lomoskeHuem o
PEUTHHIOBOM CHUCTEME TEKYIIEro KOHTPOJISI YCIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTalluu

CTYJCHTOB:

- OIICHKa «5» BBICTABIACTCS B ci1ydac, €CJIIM CTYACHT BBIIIOJIHUII Ka4YC€CTBEHHO 87-100 %

THUIIOBOT'O 3aJaHU,

- OLICHKA «4» BBICTABIIACTCS B ClIy4ae, €CIU CTYACHT BBIIMOJHUI Ka4eCTBEHHO 75—86 % TUIIOBOrO

3a/1aHUS;

- OLICHKA «3» BBICTABIIACTCS B Clly4ae, €CIU CTYACHT BBINOJHUI KauecTBEeHHO 60—74 % TurmoBoro

3a/1aHUS;

- OLICHKAa «2 BBICTABJIAECTCS B ci1ydae, €CJIM CTYACHT BBIIIOJTHHUII MCHEC 60 % THIIOBOTO 3aJJaHus.

YpoBuu chopmupoBanHocTu komnereHnuu IK-1 B paMkax 1uCHUNIMHBI:

YpoBHHU c¢()opMHPOBAHHOCTH
KOMIIeTeHIIUH

OcHoBHbIE IPU3HAKH YPOBHS

[Toporossrit

Crynent

JTEMOHCTPUPYET 3HAHUE!
- o0meil cxembl HCHOIb30BAaHUS MaTeMaTHYECKHX
METOZOB JUIA BBISBICHUS JIUHAMUKH M XapakTepa
W3MEHEHUS KaKHX-JIMOO TMoKaszaTened Moja BIUSHHEM
SKCIIEPUMEHTAIBHBIX BO3JICHCTBUN;

MPOSIBIISIET yMEHHE:
- OCYLIECTBIIATH o oOpaslly  MEepBUYHYIO
CTaTHUCTUYECKYI0  O0pabOTKy  SKCIEepUMEHTAIbHBIX
JAHHBIX, CTPOUTH MO BBHIOOPKE BapHAIMOHHBIA P,
BBIYUCIISTH JJI1 HETO YMCIIOBBIE XapaKTEPUCTUKH;
- TPENICTaBIATh, B OCHOBHOM 0e3011n004H0, UHGOP-
Malliio, MOJYYEHHYI0 B XOJI€ IKCIIEPUMEHTa, B BUJE
CXeM, uarpamm, rpadukoB, TaOIUIL;
- UHTEPIPETUPOBaTh HH(POPMAIIUIO, TPEJICTABICHHYIO B
BUJIE CXEM, AMarpaMm, rpadukoB, TabIUI[ C y4ETOM
MpeIMeTHOW 00macTH, AOMycKas MPU 3TOM OIIMOKH
HEMPUHUUIHAAIIBHOTO XapaKTepa;
- WCIOJB30BaTh MO  0O0paslly  OmNpeAcsICHHBIN
CTaTUCTUYECKUNA KPUTEPHUl; MPOU3BOJIUTH MO HEMY
pacyeTsl U JIeTIaTh BHIBOJBI B TUTIOBBIX CTATUCTHYECKUX
3a/1a4ax;

1o utoram 6amIbHO-PEUTUHTOBOM CUCTEMBI CyMMa
PENTHHTOBBIX OAJUIOB CTyAeHTa cocTaBisger ot 60 no 70
6aJIoB

bazoBriit

CryneHt

JIEMOHCTPUPYET 3HAHUE!
- o0mel cxXeMpl HCIOIL30BAHHA MAaTEMAaTHYECKUX
METOJIOB ISl BBIABJICHUSA JUHAMHUKHA M XapakTepa
M3MEHEHUA KaKuX-Iu00 moKasaTened II0 BIHSHUEM
AKCIIEPUMEHTAIBHBIX BO3JECHCTBUN;
- OCHOBHBIX CTaTUCTUYECKUX KPUTEPUEB;

MPOSIBJISIET YyMEHHE!




- OCYIIECTBISTh  MEPBUYHYID  CTATUCTHYECKYIO
00paboOTKy SKCHEPUMEHTAIBHBIX AaHHBIX, CTPOHUTH TIO
BBEIOOpKE BapUAlMOHHBIA PSJl, BBIYUCIATH IS HETO
YHCIIOBBIC XapaKTEPUCTHKHY;

- TPEACTABIATh HWHQPOPMAIMIO, COOTBETCTBYIOIIYIO
obnactu Oynymiei npodeccHoHaTbHON AesATEIbHOCTH B
BHJIE CXEM, IHarpaMm, rpad)uKkoB, TabIuII;

- HHTEPIPETUPOBATh HHPOPMAIIUIO, TIPEACTABICHHYIO B
BUJIE CXEM, Juarpamm, rpadukoB, TAaOIUI] C y4ETOM
MPEIMETHOM 00J1aCTH, BO3MOXHO JIOIYCKasl MPH ITOM
HEKOTOPBIC HETOUYHOCTH;

- C MNOMOIILI0 METOJIOB MaTeMaTHYECKOM CTAaTUCTHUKHU
OCYIIIECTBIISATh 10 oOpasiy SMITUPUYECKOE
MOATBEPXKJICHUE  WJIM  OINPOBEPKEHHE  TUIOTE3bI
HCCIEAOBAHUS W/WUJIM CIPABEIJIUBOCTH TCOPETUUCCKUX
BBIBOJIOB B IIPOCTEUIIINX MCCIIEIOBATEIHCKUX 3a/1a4ax;
IIOKA3EIBACT BJIAa/ieHHE.
- OCHOBHBIMH METOJaMH MaTEeMaTHUYSCKOM CTaTHUCTHUKH,
HCIIOIb3YEMBIMHU B IICHUXO0JIOTO-TIEJarOTHYCCKUX
HCCIEAOBAHUAX JUIsl JOKazarelbcTBa 3((PEKTUBHOCTH
BHEIPSIEMBIX MPOTPaMM, TPEHUHTOB, (HOpPM, METOJIOB H
T.I..
[To nToram GayIbHO-PEUTUHTOBOM CUCTEMBI CyMMa
PEUTHHTOBBIX OAJIOB CTyAeHTa cocTaBisgeT ot 70 qo 80
0ajoB

IToBrImEeHHBIN

CTyIeHT JeMOHCTPHUPYET 3HAHHUE:
- CYIIHOCTH METOJIOB MaTeMaTHYECKOW CTaTHCTHUKH,
WCIIOJIb3YEMBIX TIPU PEIICHUU  HCCIIEA0BATEIHCKUX
3a/1a4 B 00J1aCTH 00pa30BaHUS
- OCHOBHBIX  CTaTUCTHYECKHX  KPUTEPUEB, WX
ocoOeHHOCTEH u o01ero aNropuT™Ma X
WCIIOJIb30BAHUS JUIS PEIICHUS HCCIEI0BATEIBCKUX
3a7a4 B IIEJJarOTHKE U IICUXOJIOTHH;

MIPOSIBIISIET yMEHHeE!
- TUTAHUPOBATh u OCYIIECTBIISTH IpoIIecC
MaTeMaTHYeCKol  00pabOTKH  AKCHEPUMEHTATbHBIX
AHHBIX;
- TPEACTaBIATh HHQPOPMAIMIO, COOTBETCTBYIOIIYIO
obnactu Oynymiei npodeccuoHanbHON IesITETLHOCTH B
BUJIE CXEM, IUarpaMM, rpaduKoB, TaOIuII;
- HHTEPIPETUPOBATH HHPOPMAITHIO, TIPEJICTABICHHYIO B
BHUJIE CXEM, AMarpaMm, rpadukoB, TaOIUIl C y4ETOM
MpeAMETHON 001acTH;

- C IOMOIIBI0 METOIOB MaTEMAaTHYECKOW CTATUCTUKHU
OCYHIECTBJISITh AMIUPUUECKOE TOJITBEPKIACHUE WIIU
OTIPOBEPKEHUE  THIMOTE3bl  WCCIAEAOBAHUS  W/WIU
CIpaBeNIMBOCTH TEOPETUUECKUX BBIBOJIOB B
MPOCTEUIINX MUCCIIEIOBATENHCKUX 3a1a49ax;

NOKa3hLIBACT BJIaJIeHHE:
- anmapaTom MaTeMaTHYEeCKOI CTaTHUCTHKH,




HpI/IMeH}IeMBIM B TIICUXOJIOTO-IIC A OTHYCCKUX
HCCIEAOBAHUAX JUIsl JOKazareabcTBa A (PEeKTUBHOCTH
3KCHepI/IM€HTaHBHOI‘O BO3I[CﬁCTBPI$I.

1o uToram GamIbHO-PEUTUHTOBOM CUCTEMBI CyMMa
PEHTHUHTOBBIX OAJTOB CTyeHTa cocTaBiseT ot 80 mo 100
0aioB

MeToauuyecKue MaTepualjbl, ONpeacJadaIoIue NMNPpoueaAypbl OCHUBAHUS

[{enpro MPOMEKYTOYHOM aTTeCTAIlMU 0 JAHHON AMCIMIINHE SBISICTCS OLIEHKA YPOBHS
c(OPMHUPOBAHHOCTH KOMIICTCHIIUH B PE3y/bTaTe YCBOCHMS 3HAHHWM, MPUOOPETCHUS YMEHHI,
HABBIKOB M ONBITA JICITEILHOCTH B PAMKaX OCBOCHUS JUCIHUILTAHBI (MOTYJIs).

[Ipornienypa olieHMBaHHUS OXBAaThIBACT OOYYAIONIMXCS, OCBAaMBABIIUX JUCIHILIHHY
(Momynw) Ilpomemypa OILIGHWBAHUS TPOBOJUTCS IO OKOHYAHHHM OCBOCHUS JTUCITUTUIAHBI
(Momynst). OrieHKa ypOBHS C(OPMHPOBAHHOCTH KOMIICTCHIIMI Ha 3Tamnax MX (OpPMHPOBaHUS
OTIpE/ICIIICTCS Ha OCHOBAHHWH COOECEOBAHMS, BKIIFOYAIONIUX TEOPETUYECCKHE BOIPOCHI WU
3aJ]aHus, B KOTOPBIX OOYYAIOMIEMYCsl MPEUIaraloT OCMBICIUTh PEalbHYIO MPO(ECCHOHAIBHO-
OPUEHTUPOBAHHYIO CHUTYAaIllUI0, HEOOXOIMMYIO I PEIICHUS JaHHOW NPOOJIEMBI, TIPH 3TOM
AKTyaJIM3UPYyETCsl ONMpPECIICHHBIA KOMIUJICKC 3HAHWH, HEOOXOMAMMBIA Ui pa3pelieHus TaHHON
npoOsieMbl. OIICHUBAHUE OTBETOB O0YUYAIONIUXCS MPOBOUTCS B COOTBETCTBUU C NMPUBEACHHBIMU
KPUTCPUSIMH.

Ha ocHOBaHWM OTBETOB (OTBETOB HA TECT, BBHIMOJHEHHE MPAKTUKO-OPHUEHTHUPOBAHHOTO
3aJlaHusl) OIICHMBAETCS YpPOBEHb C(OPMHPOBAHHOCTM KOMIICTCHIIMH Ha JTamax Hx
(GOpMUPOBAHUS B paMKaX TUCITUIUIMHBI (MOJIYJISA), @ TAK)KE YPOBCHD 3HAHUM, YMCHHIA, HABBIKOB H
OMbITa JICATEIBHOCTH, IO pe3yJabTaTaM BBICTABIIACTCS OICHKA. Pe3ynbTaThl MPOBEICHHS
MIPOIIEAYPHl B YCTAHOBJICHHOM TOPSIKE IMPOCTABIISIOTCS MPENOIaBATEIeM B 3aUeTHBIC KHUKKU
oOydaromuxcsi M DIEKTpOHHbIE BenomocTu. [lo pe3ynbrataM TpOBEACHHS MPOIEAYPHI
OIICHUBAHMSI MTPETIOIaBaTe)IeM JeNIaeTCs BBIBOJ O Pe3yJbTaTaX MPOMEKYTOUYHOH aTTECTAaIHH 10
IHUCIHATIIHHE.

[Tponienypa oneHuBaHUs (3a4eThl, 3K3aMEHbI) COOTBETCTBYET JEHCTBYIOIIMM B BY3€
TEKYLIUM II0JIOKECHUAM, BKItoudas IlosoxkeHue O pEeUTHHIOBOM CHCTEME TEKYILIErOo KOHTPOIA
YCIIEBAEMOCTH Y ITPOMEKYTOUHOM aTTECTAL[UU CTYICHTOB.
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