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1. O01mme moJ1oKeHUs

I[HCIIHH.]'II/IH& «MaTeMaTHKa» OTHOCUTCS K 0a30BOH 4acTu yqe6H0r0 IjiaHa, BXOOAEro B CO-

craB 0Opa3oBaTeIbHON HporpaMMbl Beicinero oopasosanus 19.03.01 Buorexnomorus (mpoduiar — Tex-
HOJIOTHUS TTUIICBBIX U (PApMAIIEBTUYECKHIX MTPOIYKTOB HA OCHOBE PACTUTEIHLHOTO CHIPHS).

HopmaTtuBHo-MeTonnueckoil 6a3oit 11t pazpaboTku paboyeil mporpaMMbl y4eOHOM JUCIUILINHBI

«MareMaTHKAa) SIBISAIOTCS:

®denepanbHblil 3ak0H «O0 oOpa3zoBanuu B Poccuiickoit denepanuny, yTBepKISHHBIN MpUKa-
30M MuHoOpHayku PO Ne 273-D3 ot 29.12.2012;

[Tpuka3z Munoo6puayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBep>KaeHUHN TTOPsIIKA OpraHU3a-
LMY ¥ OCYLIECTBJICHUS 00pa30BaTEIbHON IEATEILHOCTH 10 00pa30oBaTeIbHBIM IIPOTrpaMMaM
BbICIIET0 00pa30BaHus - MporpaMMaM OakajaBpuaTa, IporpaMMaM CIEHUAINTETA, TPOrpaMMam
MarucTparypsl;

denepanbHbIi rocyJapCcTBEHHBIN 00pa3oBaTeNbHbIN cTaHIapT Beiciiero oopasoBanus (PI'OC
BO) nonrorosku 6akanaBpoB no HampasieHuto 19.03.01 buorexnonorus, yrBepKIEHHBIN MPUKa-
30M MunucrepctBom obpazoBanus U Hayku P® ot 10.08.2021 r. Ne 736;

[Ipuka3z MunucrepcTBa Tpyaa 1 counanbHoM 3amuThl Poccniickoit @enepanuu ot 22 mas 2017
r. Ne 4301 O6 yTBepkaeHUHN MPOPecCHOHANTBHOTO cTaHaapTa «CrenuanucTt mo NPOMBIILIEHHON
¢dapmaru B 001aCTH POU3BOCTBA JIEKAPCTBEHHBIX CPEICTBY (3aperucTpupoBano MuHuUcTep-
ctBoM toctuninm Poccuiickoit deneparuu 6 urons 2017 r., peructparnorabiii Ne 46966);

[Ipuka3z MunucrtepcTBa TpyAa U counaabHou 3amuThl Poccuiickoit @eneparuu ot 13 ceHTa0pst
2016 r. Ne 5058 OO0 yrBepxneHu# mpodeccHoHaIbpHOro cTanaapTa «BuHoaem» (3aperucTpupo-
BaHO MuHuctepcTBoM toctuninu Poccuiickoit deneparuu 27 centsaops 2016 r., perucTpannoH-
HbIil Ne 43831)

[Tpuka3z MunucTepcTBa TpyAa U colnaibHo 3amuThl Poccuiickoii @eneparuu ot 24 ceHTa0pst
2019 r. Ne 6331 O6 yTBepkaeHuH npodeccuoHalbHOro cTanaapTa «Cnenuanuct B obiaactu 6uo-
TEXHOJIOTUH MPOJYKTOB MUTAHUS» (3aperucTpupoBaHo MUHHCTEPCTBOM tocTulinu Poccuiickoit
Oenepannu 21 okTa6ps 2019 r., peructpannoHHsiit Ne 56285)

[Ipuka3z MunuctepcTBa Tpyaa u counaibHou 3amuThl Poccuiickoit @enepanuu ot 28 oKTa0pst
2019 1. Ne 6941 OO0 yrBep)acHUH MPodeccnoOHATBHOTO cTaHaapTa «CIeIHaIMCT TI0 TEXHOJIOTHH
IIPOJYKTOB ITUTaHUS U3 PACTUTENIBHOTO CBIPbs» (3aperncTpupoBaHo MUHUCTEPCTBOM FOCTHIIMH
Poccutiickoit ®eneparuu 01 utonst 2020 r., peructpannonusiii No 58531)

IIpuka3 MunucrepcTBa Tpyaa U connaabHoU 3amuThl Poccniickoit @enepanuu ot 22 Ui
2020 r. Ne 4411 OG6 yTBepxaeHUH MpodeccHoHaTbHOTO cTanaapTa «Cnenuanict B 001acTi 61o-
TEXHOJIOTUHU OMOJIOTUYECKU aKTUBHBIX BEIIECTBY (3aperucTpupoBaHo MUHHCTEPCTBOM FOCTULIUN
Poccuiickoit @enepanuu 19 aBrycra 2020 r., peructpanuonssiii Ne 59324)

YcraB denepanbHOro rocyaapcTBEHHOr0 OI0KETHOIO 00pa30BaTeIbHOTO YUpPEXKI€HUS BbIC-
1ero o0opazoBaHus «Y panbCKUi TOCYAapCTBEHHBIN JIECOTEXHUUECKUH YHUBEPCUTETY.

VYuebHble maHbl 00pa3oBaTeNbHOM MporpaMMbl BhICIIEro oOpazoBaHus HanpasieHus 19.03.01
— buorexnonorus (mpodpuib — TexHomorus NUIIEBbIX U (hapMalleBTUUECKUX IPOAYKTOB Ha OCHO-
BE€ PACTUTENBHOTO ChIPhs), MOJTOTOBKH OakalaBpOB IO OYHON M 3a04HOM hopmam 0OyueHus,
ono0penHbi YueHsiM coBeToM YIJITY (mpotokon Ne 3 ot 24.03.2022 r.) 1 yTBEp>KACHHBIN
pexkropom YIJITY 24.03.2022 .

O6yuenue o odopazosarenbHor 19.03.01 — buotexnonorus (nmpoduiabs — TeXHOIOTHS MUIIEBBIX U

(bapMaLICBTI/I‘-ICCKI/IX MMPOAYKTOB Ha OCHOBC pACTUTCIILHOTO CLIpB}I) OCYHICCTBJISACTCA Ha PYCCKOM SA3BIKC.

2. [lepeyeHb MUIAHMPYEMBIX Pe3yJIbTATOB 00YUYCHHUS 110 JUCHUIIINHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00Pa30BaTeIbHON NMPOrPaMMbl
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[MnaaupyeMbIMU pe3yinbTaTaMyd OOyUYEHUS 1O AUCIUTUIHHE SBIISIOTCS 3HAHUS, YMCHUS, BIAJICHUS
W/WJIM OIBIT NEATEILHOCTH, XapaKTEPHU3YIOIINE ATanbl/ypoBHU (HOPMUPOBAHUS KOMIIETCHIIMK M obecrie-
YHUBAIOIIUE TOCTH)KEHHUE IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS 00pa30BaTEIbHON POTPAMMBI B IIEJIOM.

Leab ocBOEHUs AU CHUILIMHBI — COCTOHUT B (DOPMHUPOBAHUU CIIOCOOHOCTH MTPUMEHSITh METO/IBI
MaTEeMaTHYECKOro aHalln3a U MOJICJIUPOBAHUS, IIPU ITOM IIPENOAaBaHUE CTPOUTCS UCXO/I U3 TpeOyeMoro
YPOBHSI TOATOTOBKH O0YYaOLTHXCSI.

3agayu AUCHMILINHBI:

1. CooOmuTh 00yYAIOIIMMCS] TEOPETHIECKHE OCHOBBI MATEMATHUKH, B 00beMe, HEOOXOIUMBIE IS
M3Y4EHHUS 00IIEHAYyYHBIX, OOIIEUHKEHEPHBIX, CIEIUAIBHBIX TUCIIUIUIMH, a TaKXKe JAIoLIe BO3MOKHOCTD
MPUMEHEHHS UX B MPOPECCHOHATBHOMN JCSITEILHOCTH.

2. O3HaKOMHUTH OOYYAIOIIKXCS C POJIBI0 MAaTEMAaTHKU B COBPEMEHHOM JKU3HHU M TEXHUKE, C XapaK-
TEPHBIMHU YePTAMH MaTEMaTUIECKOTO METO/1a M3YUYCHHUS MIPUKIATHBIX TPOPECCHOHATBHBIX 3a/1a4.

3. BoipaboTath ymeHHEe CaMOCTOATEIBHO pa30upaTbcs B MaTeMaTHUECKOM ammnapare, IpuMeHse-
MOM B JIUTEPAType, CBA3aHHOU ¢ Oyaymiei mpohecCHOHATBFHON AEATEIIbHOCTRIO 00yJatOMIUXCSl.

4. HayuuTh onepupoBaTh aOCTPAaKTHHIMU OOBEKTaMU U aJIeKBaTHO YINOTPEOIATh MaTeMaTHUYECKHE
TIOHSITHSI U CHMBOJIBI JIJISl BRIPQKCHUS KOJTMYECTBEHHBIX U KAYECTBEHHBIX OTHOIICHHIA.

IIpouecc u3yyeHusi AMCUMILVIMHBI HANIPaBJIieH HA (popMupoBaHue ciaeayromei odouenpodec-
CHOHAJIbHOW KOMIETEHI[UH:

— OIIK-1 Crnocoben u3y4aTh, aHaJIU3UPOBAThH, UCIIOIB30BAaTh OMOJIOTHYECKHE OOBEKTHI U MpOIleC-
CBbI, OCHOBBIBASICh Ha 3aKOHAX M 3aKOHOMEPHOCTSIX MAaTeMaTUICCKUX, (PU3HMUECKUX, XUMUYCCKUX U OMOJIO-
THYECKHUX HaYK U UX B3aUMOCBSI3SX

B pe3yabTare udyyeHus AUCHUILIMHBI 00YYAKOIIUICS 10JIKEH::

3HATh:

— 0a30BbIC TOHATHUS M METOJIBI MaTEMAaTUYECKOT0 aHaIKM3a, JUHEHHON anreOphl, aHATMTUYECKON
TC€OMETPHUH, OCHOBBI TEOPUU OOBIKHOBEHHBIX MU (HEepeHIINATBLHBIX YPaBHECHUH.

yMeTh:

— aJICKBATHO YIMOTPEOJATh MATEMATUUYECKHE TMOHATHUS U CHUMBOJBI JUISI BBIPAKEHUS KOJIHYECT-
BCHHBIX M KQUECTBEHHBIX OTHOIICHHIA;

— JOBOJIUTH PEIICHUsI 3a/1a4 J0 MPUEMIIEMOTO MPAKTHYECKOTO pe3yibTaTa — uncia, PyHKIuu (ee
rpaduka), TOYHOTO Ka4eCTBEHHOTO BBIBOJA C MPHUMEHEHHEM aJIeKBATHBIX BBIYMCIUTEIBHBIX CPEICTB,
Ta0JIMII, CIIPABOYHUKOB, B TOM YHCJIE MPU UCIIOJIH30BAHUU TEXHOJOTHI OHJIAH-00y4YeHUS,

— HCTIONIb30BaTh OCHOBHBIE PUEMBI 00paOOTKU NaHHBIX, UCIOIb3yEMbIX B TEOPETUYECKUX U IKC-
MEPUMEHTAILHBIX UCCIICIOBAHUSIX;

— pemath TUHOBBIE 33Ja4M MO0 OCHOBHBIM pa3jenaM, HUCHOJb3ysd METOJbl MaTEMAaTUYECKOIO aHa-
JIH3a.

BJIA/1€Th:

— JOCTYITHBIMM METOJIaMH MaTEMAaTHYE€CKOTO aHajln3a, AHATUTHYECKOW T€OMETPUH, JIMHEIHOMN aJI-
reOpbl U MOJICTUPOBAHMUS IPU PEUICHUH MPOCTEUIINX MPUKIIATHBIX 3a1a4.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hannast yyeOHasi JUCHMILIMHA OTHOCHUTCA K 0Os3aTeIbHBIM TUCIHUILUIMHAM 0a30BOM 4acTH, YTO
o3HayaeT (hopMUpPOBaHHE B Ipolecce oOyueHus y OakanaBpa OCHOBHBIX OOIENpodecCHOHAIbHBIX 3HA-
HUW ¥ KOMITETCHIINA B paMKaX BRIOPaAHHOTO TIPOMUIISL.

OcBoeHMe TaHHOW JUCHUILTMHBI SBISETCS HEOOXOIUMONW OCHOBOM JJISl MOCIIEAYIOIIEro U3y4eHus
muctuminH OITOIT u HanucaHus BBITYCKHOM KBaNU(PHUKAIIMOHHON pabOTHI.

HepeueHb 06@6‘1’[61!14662}01/{41/[)(, conymcemeyrouux u obecnevyusaemvix ()MCI/;I/H’UIMH

Ob6ecnieunBaronme CornyTcTByIOINE O6ecnieurBaeMble
1. ®dusnka JlonomHUTENbHBIE TI1a-
®duznka
BBl MAaTEMaTHUKH




2. DKOJI0THs [Ipoueccol u anmapatsl

HNudopmaruka XUMHUYECKON TEXHOJIO-

U1

3. 3amuTa BEITYCKHON
KBaJTM(DUKAIIMOHHOM

paboThI, BKITFOYAS TIOJI-
TrOTOBKY K Ipoueaype
3aIUTHI U IPOLIENYPY

3aIHThI

VYKazaHHbIE CBSI3U AMCLUUIUIMHBI JAIOT OOY4YaroLIeMycCsl CHCTEMHOE IPEICTaBICHHE O KOMIUIEKCE
U3ydaeMbIX JUcHUIUIMH B cooTBeTcTBUU ¢ @I'OC BO, uro obecnieunBaeT TpeOyeMblii TEOpETHUECKUI
YPOBEHb U MPAKTUYECKYIO HAIIPABICHHOCTh B CUCTEME 00y4eHUs U Oyayliel NesiTeIbHOCTH BbIITYCKHHKA.

4, O0beM TUCHUIIMHBI B 3a4eTHBIX eIMHUIIAX ¢ YKa3aHHeM KOJIHYecTBa
aKaJleMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4yalomuxcs ¢ npenojaaBarejiemM

(mo BuAAM y4eOHBIX 3aHATHII) 1 HA CAMOCTOAITEILHYI0 PAa00Ty 00y4aroMXCcs

O6ma;1 TPYAOCMKOCTb NUCHUIIJINHBI

. Bcero akageMnyecknx 4acos
Bun yuebHoit paboTbl
o4Has Gopma 3ao4Has hopma

KonTakTHas padoTa c npenojaaBartejiemM*: 88,6 16,9
nekruu (JI) 36 6
npaktuueckue 3ansatus (I13) 52 10
nabopaTopusie padotsl (JIP) - -
WHBIE BUbI KOHTAKTHOW pabOThI 0,6 0,9
CamocTosiTesibHas padoTa 00yyaouuxcs: 127,4 199,1
M3Y4YEeHHE TEOPETHUECKOro Kypca 32 67
MOJITOTOBKA K TEKYIEMY KOHTPOJIO 56 100
KOHTpOJIbHasI paboTa - 19,7
MOATOTOBKA K MPOMEXYTOYHOM aTTecTalinu 39,4 12,4
Buja npoMexKyTo4HO#M aTTecTaliu: 3auer, 9Kk3amMeH 3auer, IK3aMeH
O01asi TPY/10eMKOCTh 6/216

*KoHTakTHasi paboTa OOydarolMxcs C NperojaBareieM, B TOM YUCIE C NPUMEHEHHWEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH, BKIIIOYAET 3aHATHS JIEKIIMOHHOTO THUIA, M (WJIN) 3aHATUS CEMHUHAPCKOTO THIIA, JJAOOPATOPHBIC 3aHATUS, U (VIIH)
IPYIIOBBIC KOHCYIbTAINH, W (WJIN) WHIUBHIYAIBHYIO paboTy o0ydaromerocs C IpernoaaBaTeieM, a TaKkKe aTTeCTallMOHHbIE
UCTIBITaHMS TTPOMEXYTOUHOH aTrectanui. KoHTakTHas paboTa MOKET BKIJIIOYATh MHBIE BHIBI yUeOHOH AEATEIbHOCTH, TIPEY-
CMaTpHBAIOLINE IPYNIOBYIO W HHIMBHIYAIBHYIO padoTy 00ydaromuxcs ¢ npenojasaresieM. Yacsl KOHTaKTHOH paboTHI orpe-
nensitorest [lonoxenneM 06 opraHM3aly ¥ MPOBEIECHUH KOHTAKTHON pabOTHI NMPH pealn3anny 00pa3oBaTeNbHBIX MPOrPaMM
BEICIIIETO 00pa30BaHUs, YTBEPKICHHBIM YueHbIM coBeToM YIJITY ot 25 derpans 2020 rona.

5. ConeprxaHue TMCUMILIUHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/jejiaM) ¢ YKa3aHueM
OTBEJCHHOI0 HA HUX KOJINYEeCTBA aKaleMHYeCKHX YaCOB

5.1. TpynoeMkocTh pa3aesioB IHCHUNIHHbI

o4Has ¢opMa 00y4eHHUsI
Ne HanmenoBanwue pasnaeina JEEDE CamocrosTenpHas
- P JI II3 | JIP | xOHTaKTHOMH
/1 JUCIUILINHEI paborta
paboThl
1 | Juneiinas anre6pa 6 6 | - 12 10




Bcero

No HaumenoBanue paznena 1 |m3 | ap | xomraxroit CamocrosiTenbHas
/11 IIUCIAILINHBL e - pabora
2 | BexTopnas anreOpa 6 6 - 12 10
3 | AHanuTHuecKasi reOMeTpus 6 6 - 12 10
4 | Hayana MmaTemMaTH4eCKOro aHaJIN3a,
(GbyHKIMY OHOH epeMeHHON
(DOII), mpenen, HENPEPHIBHOCTD, 6 140 - 20 20
MIPOU3BOTHAS
5 | UnaTerpanpuoe ucuncnenue GOl 8 14 22 26
6 | O6bikHOBEHHBIC TUDEpeHITHATD- 4 6 10 12
HBIC YPABHCHUS
Hroro no pasenam: 36 52 - 88 88
KontponbHas pabora - - - - -
[TpomexxyTouHas arrecramus - - - 0,6 39,4
Bcero 216
3a04yHasi popma 00y4eHHus
Bcero
Ne | HaumeHoBaHue paznena IUCIU- 1 | m3 | 1P | xonraxrioi CamocTosTenbHas
/T TUJTUHBI I paborta
1 | JIuneiiHas anreOpa 1 1 - 2 20
2 | Bektopnas anreopa 1 1 - 2 20
3 | AHanuTHUeCcKasi TeOMETpuUs 1 2 - 3 25
4 | Hayasia MaTeMaTHY€CKOIO aHAJIU-
3a, QYHKIIUU OJHOU EPEMEHHOM
(®OI1), npenen, HENPEPHIBHOCTbD, 10 2 i 3,0 25
MIPOU3BOTHAS
5 | UnTerpanproe ncuncienne OOIT 1,0 2 3,0 37
6 | OObIkHOBEHHBIE AU depeHLnanb- 1 5 3 40
HBbIC YPAaBHCHUS
HTtoro mo pasnenam: 6 10 | - 16 167
KonTponpHas pabora - - - 0,3 19,7
IIpoMexyTouHas aTTecTalus - - - 0,6 12,4
Bcero 216




5.2. Conep:xxanue 3aHATHI JIEKIHOHHOTO THIIA

Pa3nen 1 Jluneiinas aareopa

MaTtpuipl: OCHOBHBIE MOHATHS U OnpesesieHus. JInHelHble onepauu HaJl MaTpulaMu. Berauciie-
HUE omnpenenurencii. YMHoxenue marpui. Obpataas marpunia. CHCTEMBbI JIMHEWHBIX YPaBHEHUN: OCHOB-
HBIE MOHATHS U METOJIbI UX PEILICHHUS.

Pa3nes 2. BekTopHas anredpa

['eomeTpuyeckoe M aHaIUTUYECKOE IOHATUS BEKTOpa. JIMHEelHble onepanuu HajJ BEKTOpPaMHU.
CkansipHoe, BEKTOPHOE, CMEIIIAHHOE TPOU3BEICHUS BEKTOPOB, UX T€OMETPUUYECKUN CMBICIL.

Pazgen 3. AHaMTHYECKAS TeOMETPHUS.

Crioco0bI 3a1aHUs1 ypaBHEHHUS MIPSIMOM Ha IJIOCKOCTH B JIEKapTOBOW cucteMe kKoopauHat. Kpuseie
BTOPOTO MOpsiaKa (OKPY>KHOCTb, JUIUIIC, THIEpOoIIa, mapadoa).

Pa3znen 4. Hauana matemaTu4eckoro aHaiausa, pyHkuum oaHoii nepemennoii (®OII), npe-
AeJI, HelPepPbIBHOCTD, IPOU3BOIHAS.

OYHKIMK OJHOW MEePEeMEHHON: 00JacTh OnpenencHus, npeaen GyHKIUU, HEIPEPHIBHOCTD, KIlac-
cudukanus Touek paspbiBa. [IpousBoanas u auddepenunan GyHKIUNA, TeOMETPUUECKUI U HU3HMUECKUM
cmbici. [Ipou3BoaHbIe BRICIINX MOPSIKOB. McciienoBanue rpaduko GpyHknmii. Permenne 3amad Ha dKC-
TPEMYM.

Paszgea S. UaterpajabHoe ucunciesue ®OIL

[lonsiTe HeonmpenenEéHHOIO MHTErpajla, OCHOBHBIE CBOWCTBA, OCHOBHBIE METOJbl MHTETPUPOBA-
Hus. OnpeneneHHbIl WHTErpay, €ro TeOMETPUYECKH CMBICI M CBOWCTBa, ¢opmyna HproToHa —
Jleitonuna. [Tpunoxxenus onpeaeneHHOro nuTerpana. HecoOCTBeHHbIE HHTETPAIIBI.

Pa3nen 6. O0bikHOBeHHbIE TU(depeHunATbHbIE YPABHEHUS

OO6bikHOBeHHbIe MU depeHIanbHble YpaBHEHHs: OCHOBHbIC MOHATHS, Kiaccupukanus. dudde-
pEeHITMAIBHBIC YPaBHEHHUS MepBoro mopsiaka. O0miee n yactHoe perieHus TuddepeHImanIbsHOT0 YpaBHe-
Hus. Jluneinsie quddepeHnnaibHble ypaBHEHUS BTOPOTO MOPSIIKA ¢ MOCTOSHHBIMU KO3 (DUIIEHTaAMH.

5.3. Tembl u popMBbI 3aHATHH CEMUHAPCKOT0 THUIA

Y4eOHBIH MITaHOM 110 TUCIHUIIMHE TPEAYCMOTPEHBI MPAKTHYECKUE 3aHATUS

No HaumenoBanue pasnena dopma nipoenenuss | Tpyno€MKOCTb, Yac
- JUCIUIUINHBI (MOYJIS) 3aHATUSA OYHas 3a04yHas
1 | Jluneitnas anrebpa npakThyeckas padbora 6 1
2 | BekropHas anrebpa npakTuyeckas padora 6 1
3 | AnamuTHueckas reoMeTpus IpaKTH4eckasi pabora 6 2
Hauana maremarnueckoro ananusa, QyHKIUU
4 | onnoii nepemennoit (POII), npenen, Henpe- npakTuyeckas padora 14 2
PBIBHOCTB, TIPOU3BOTHAS
5 | UnterpanbHoe ucunciaenue GOl npakTuyeckas padora 14 2
6 OObIkHOBeHHBIE UG (hepeHIInaTbHbIE ypaBHE- HpaKTHYECKAT paBOTa 6 2
HUS
Hroro: 52 10

5.4 Jleraau3anusi caMOCTOATEIbHOI padoThl

Ne Haumenosanue paznena Bun camocTosTenbHOU TpynoeMKocTh, yac
B JTUCIUIUIAHBI (MOTYJIS) paboThI OuHas 3a04Hast
1 | Pa3gen 1. Jluneiinas anreOpa ITonroroBka K TecTy 10 20
2 | Pazgen 2. BektopHas anrebpa IToaroroBka K Tecty 10 20
3 | Pazgen 3. Ananutuyeckas reOMETpUs IloaroroBka k Tecty 10 25
4 Pa3znen 4. Hauana MmaremaTudeckoro aHanusa, | [loAroToBka Kk Tecty 20 o5
¢byskuu ogHoi nepemenHoit (POI), npexen,
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Ne HanmenoBanue pasznena Bug camocrositenbHOM TpynoemMKocTs, yac
- JUCHUTLTAHBI (MOJTYJIsS1) paboThI O4Has 3a04Hast
HEeNPEepbIBHOCTh, TPOU3BOIHAS
5 | Pazgen 5. UnTerpanbHoe ucuucnenne @OIL ITonroroBka K Tecty 26 37
6 Paznen 6. OOwikHOBeHHBIE nuddepeniuans- | [lonrotroBka k Tecty 12 40
HBbIC YPaBHEHUS
Brinmonnenne nomanigen
7 | KonrponbHas pabora KOHTPOIILHOI paboTEI - 19,7
(s oOygaromuxcs
N30)
ITogroroBka K NIPOMEKYTOYHOM arrecranuu | M3ydeHue JIEeKIMOHHOIO
8 (3auery, sK3aMeHYy) Mmarepuaia, IMTeparyp- 394 124
HBIX ICTOYHUKOB B COOT- ’ ’
BETCTBUHU C TEMaTUKON
Hroro: 127,4 199,1
6. [lepeyeHb y4eOHO-METOTUYECKOT0 00eceYeH sl 0 TUCIIUIITTHHE
OcHOBHAas1 M 1IONIOJTHUTEIbHAS JUTEPATypa
rJ[\/ri ABTOp, HANMEHOBAHHE I;loaigi_ [Tpumeuanue
OcHoBHas1 yyeOHasl IuTEpaTYpa
1 | Kyxosckas, T.B. Breiciias maremaTHKa B IpuMepax U 3a/1a4yax: yueOHoe
nocobue: B 2 u. / T.B. XKykoBckas, E.A. MonokanoBa, A.W. Ypycos;
TaMOOBCKHIA TOCYIapCTBEHHBINA TEXHUYECKUM yHUBEpCUTET. — TaMGOB: Hommorexcrosblid
TamOoBckmii rocynapcTBeHHbINH TexHuueckuii yamsepcurer (TI'TY), | 2017 Hgg?;;g ; E);of_e
2017. — Y. 1. — 130 c.: un. — Pexum pocrtyna: no noanucke. — URL: pormio*
https://biblioclub.ru/index.php?page=book&id=498922. — bubsuorp.: c.
127. — ISBN 978-5-8265-1710-9. — TekcT: 3J1eKTpOHHBIN.
2 | XKykosckas, T.B. Briciias maremaTHka B IpuMepax M 3aj1a4yax: yueoHoe
ANEKTPOHHOE  W3JaHUE: B 2 wactax /  T.B.XykoBckas,
E.A. Monokanosa, A.W. YpycoB; TamOOBCKUI rocynapcTBEHHBIH TeX-
HUYECKUil yHuBepcuTeT. — TamOoB: TaMOOBCKHII TOCYAapCTBEHHBIH HonmoTexcTossId
texandeckuid yausepcuteT (TI'TY), 2018. — Y. 2. — 161 c.: Tabxn., rpad. | 2018 Hgg?;;g ;I Eioie
- Pexum JIOCTyTIa: 1o TIOJITIUCKE. - URL: pormio*
https://biblioclub.ru/index.php?page=book&id=570339 — bubauorp. B
kH. — ISBN 978-5-8265-1709-3. - ISBN 978-5-8265-1885-4 (u. 2). —
TekcT: 2IeKTPOHHBIN.
3 | Canynnos, H.E. Koncniekr neknuii o qucnumumae «Teopust BEpoSTHO-
CTei M MaTeMaTHyecKas CTaTHCTUKa»: ydeOHoe mocobue /
H.E. Canynnos, N.3. I'amonuna, I'.B. Kynossix; IOxHbill (denepans- ToHOTEKCTOBLI
HBI yHHBepcHUTET, VIH)KeHepHO-TeXHOIoTn4eckas akajaemusi. — Poctos- 0017 | AocTyn mpu Bxoze
Ha-Jlony; Taranpor: FOxubIii denepanbubnii yausepcutet, 2017. — 134 110 JIOTMHY H 11a-
c. wun. — Pexum gmocryma: mo moammcke. —  URL: poimo*
https://biblioclub.ru/index.php?page=book&id=500044 — bubauorp. B
KH. — ISBN 978-5-9275-2650-5. — TekcT : 371eKTPOHHBIH.
JlonoJiHuTEIbHASL y4eOHAas JINTepaTypa
4 | Beicmiast matematuka. CTaHIapTHBIE 337]a4l ¢ OCHOBAMHU TEOPUU
[Tekct]: yaeObHoe mocobue st cryaeHToB By30B / A.O. BaosuH [u np.]. 2009 634
- Cankr-IlerepOypr; Mocksa; Kpacuonap: Jlans, 2009. - 192 c. - (yue0-
HUKH 71 By30B. CriernasibHas auteparypa). - ISBN 978-5-8114-0860-3
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https://biblioclub.ru/index.php?page=book&id=498922
https://biblioclub.ru/index.php?page=book&id=570339
https://biblioclub.ru/index.php?page=book&id=500044

Jlynary, K.H. Briciiast MaTemaTuka: pyKOBOJACTBO K PEIICHUIO 3a1a4 /

K.H. JIynry, E.B. Makapos. — 3-¢ u3j., nepepad. — MockBa: Ou3MaTinT, HonmoTexcToBLId
2013.—-Y. 1. - 217 c¢. — Pexxum noctyma: nmo nmoanucke. — URL: 2018 H;ecf[};nﬂg?ﬁ}f;z_
https://biblioclub.ru/index.php?page=book&id=275606 — bubauorp. B naposio*

kH. — ISBN 978-5-9221-1500-1. — TekcT : 3J€KTPOHHBIMN.

6 | I'ycak, A.A. Briciias Mmatematuka: yueOHUK : B 2 Tomax / A.A. I'ycak. —

7-¢ 3. — Munck: TerpaCuctemc, 2009. — Towm 1. — 544 c.: ni. — Pexum TonmoTexcToBbIi
. B ] JIOCTYTI TIPH BXO-

J0CTyma: o MIOJIIIHCKE. URL: | 2009 A ——

https://biblioclub.ru/index.php?page=book&id=572287. — bubnuorp.: c. napomo*
529. — ISBN 978-985-470-938-3. — TeKcCT: 2JIeKTPOHHBIH.

*- IIpeKJIe YeM MPOUTH IO CChUIKE, HEOOXOMMO BOWTH B CUCTEMY

OyHKIIMOHUPOBAHHE JIEKTPOHHOU MH(DOPMAITMOHHO-00pa30BaTEIbHON Cpe/ibl 00eCTIeYBACTCS CO-
OTBETCTBYIOIIMMHU CPEACTBAMHU MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

DJ1eKTPOHHBbIE OMOJIHOTEYHbIEC CHCTEMBbI
Kaxnprii oOy4aromuiics odbecriedeH AOCTYIOM K 3JEKTPOHHOM Onbnuoreuynoit cucreme YIJITY
(http://lib.usfeu.ru/), 9bC Usnatenscra Jlans http://e.lanbook.com/, DBC YuuBepcurerckas 6ubIHOTEKA
onnain http://biblioclub.ru/, comepxammx M3aaHus MO OCHOBHBIM HM3y4aeMbIM JAMCHHILIMHAM U CHOPMH-
POBAHHBIX 110 COITIACOBAHHIO C PABOOOIaaTENISIMU YUeOHOM U yueOHO-METOANYECKOIl JIUTePaTypBL.

CnpaBoyHble H HH(POPMALHOHHBIE CHCTEMbI
1. CnpaBouno-nipaBoBas cucteMa «Koncynbrant [Imrocy.
2. UadopmanmonHo-1ipaBoBoii moptain ['apanT. Pexxum goctyna: http://www.garant.ru/
3. basa nannbix Scopus komnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbubie 6a3bl JAHHBIX
1. NudopmanmonHas cucrema «TEXHOPMATUBY. — Pexum Jocryna:
https://www.technormativ.ru/;
2. Hayunas snekrponHas oubnunoreka elibrary. — Pexxum mocryna: http://elibrary.ru/ .

1. DoHJ OLIEHOYHBIX CpPpEACTB 1Jisl IPOBEACHUS HpOMe)l(yTO‘{HOﬁ aTrrecralnmumu
06yqamu{nxcs{ o AUCHMUIIJINHE

7.1. IlepeyeHb KOMIETEHIHIi ¢ yKa3aHHEM 3TaNoB UX (JOPMHUPOBAHUS B NpoLecce 0CBOCHHA
o0pa3oBaTe/IbHON NPOrPAMMBbI
dopmupyemMble KOMIIETEHIIMN Buna u popma KoHTpOIIs
OIIK-1 Crnocoben u3ydarh, aHAIM3UPOBATh, MCIOJIB30BaTh | [IpOMEKYTOYHBIH KOHTPOJIb: 3a4eErT,
O6uonornyeckne OOBEKTHI M IMPOLECCHl, OCHOBBIBASCh HA 3a- | IK3aMCH.
KOHAaX W 3aKOHOMEPHOCTSX MATEMATHYECKUX, (DU3MYECKHX, | TeKYHWMA KOHTPOJb: TECTHPOBAHKE,

XUMHUYECKHX M OMOJIOTMUYECKHX HayK M UX B3aUMOCBSI3X JIOMAIIHHE KOHTPOIBHEIC paboThl 00y-
yaromuxcs 1M30.

7.2. Onucanue noxkasareJsieil U KpUTEpHeB OLEHUBAHNUSI KOMIIETEHI[HI HA PA3JIMYHBIX 3TaNaxX UX
¢GopmupoBaHus, OIMCAHUE LKA OLCHUBAHUSA

Kpurepuii ouenHuBanusi padborbl B cemecTpe AJsl MOJYy4YeHUA 3a4eTa (IPOMeKYTOYHBII KOH-
TpoJib popMmupoBanust komnerenuuii OIK-1)
3aumeno — 00y4JarOIIMIACS JJIsl TOJyYeHUs 3a4eTa ToJDKeH ycremrHo, (6onee 50 % 3amanwii), BbI-
MIOJTHUTH TECT MO KaXJOMYy M3 pa3/esioB, UTOTOBBIM 0ayul BBHICTABISAETCA KaK CpelHe apudMeTHIecKoe
0amioB, HAOpaHHBIX B KaXKJIOM TECTE;
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He 3aumeno — XOTs Obl OJJMH U3 pa3fesioB CEMECTpa He OCBOEH 0OydarouIumcs (OI[eHKa MO TEeCTy
coctaisieT menee 50%).

Kpurtepun oneHuBaHHMS YCTHOIO OTBETA HA KOHTPOJIbHBIE BONPOCHI 3K3aMeHa (IPOMeXKyTOY-
HbIii KOHTPOJIb opmupoBaHusi komnereHuii OITK-1)

OMIUYHO — JAAH TIOJIHbIN, pa3BEPHYTHIN OTBET HA IIOCTaBJIEHHBII BOIPOC, I0Ka3aHa COBOKYITHOCTh
OCO3HaHHBIX 3HAHUH 00 OOBEKTE, I0KA3aTEIbHO PACKPHITHl OCHOBHBIE MOJIOKEHUSI TEMBI; B OTBETE MPO-
CIIEKUBAETCS YETKAsl CTPYKTYpa, JIOTHUECKas MOCIIEI0BATEIbHOCTb, OTPAXKAIOIIasl CYIIIHOCTh pacKphiBac-
MBIX MOHATHI. OKOHUYATENbHBII OTBET JAETCs C aJeKBATHBIM HUCIIOJIb30BAHUEM HAaYYHBIX TEPMUHOB C T0-
ApOoOHBIMU U 0€30IMOOYHBIMH BBIKJIQJIKAMH, ITOKa3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh HAa yTOUHSIO-
1K€ BOIIPOCHI;

Xopouio — JaH 1OCTAaTOYHO IOJIHBIM, pa3BEpHYTHIN OTBET HA IMOCTABJIEHHBIN Bonpoc. OTBET 4ETKO
CTPYKTYpPUPOBaH, JIOTUYEH, U3JI0’KEH B TepMUHAX Hayku. OJHAKO JOMYIIEHbl HE3HAYUTENIbHbBIE OINOKH,
CYLIECTBEHHO HE BIIMSIOIIME HA XOJ PEIICHUS 3a/adl WIM HEIOUYEThl, UCIIPABJICHHbIE O0yUYaIOUIUMCS C
MTOMOIIBIO BOIPOCOB MPEMNogaBaTeis;

Y0o8nemseopumenbHo— AaH HEMOIHBIN OTBET, JIOTUKA U TOCJIEI0BAaTEIbHOCTh U3JI0KEHUS UMEIOT
CyLIECTBEHHbIE HapylIeHus. J{omyiieHbl omMOKy B X0/1€ BBIMOJIHEHUS 3aaHUs, BCIEACTBHE HEIOCTATOY-
HOTO TIOHMMaHHs O0y4aromuMcsi 0a30BBIX MOHATHH MpenMeTa. B oTBeTe oTCyTCTBYIOT BHIBOABI. He B
MIOJIHOM Mepe MPOAEMOHCTPUPOBAHBI YMEHUS pelIaTh TUIIOBbIE 3a/1a4H MPEAMETA;

Hey0081emeopumenbHo — 00yJaroUIUIiCs TEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB Ipe-
MeTa, OTCYTCTBYIOT WJIM CJIeJIaHbl HeTPaBUIIbHBIC BBIBOJIBI U 0000IIEHNS, 3aJaHUsI OUIIeTa BBIIOJIHEHBI HE
IIOJIHOCTHIO WJIM HEMPABUIIbHO; HET OTBETOB HA JIOMOJIHUTEIbHBIE BOIIPOCHI.

Kpurepun ouneHuBaHWsl BBINOJHEHHUS] 33aJaHMH B TeCTOBOH (popme (TeKylIHil KOHTPOJIb
¢opmupoBanus komnerenuuii OIK-1)

[To uToram BBIMOJTHEHHS TECTOBBIX 3a/IaHUI OIIEHKA MPOU3BOJUTCS O YEThIpEXO0aIbHOMN HIKae.
[Ipu npaBUIBHBIX OTBETAX Ha:

86-100% 3amaHuil — OLIEHKA «OMIUYHOY,

71-85% 3amaHuii — OLIEHKA «XOPOULO»,;

51-70% 3amaHuii — OLIEHKA «)0081emME8OPUMENLHON,

MeHee 51% - oneHKa «Hey0081emeopumenbHo».

Kpurepun oneHnBaHusi JOMAIIHUX KOHTPOJIbHBIX 3agaHuil (1ias oO0y4yarommxces U30) (Te-
Kyl KOHTpoab (opmupoBanus komnerenmmii OIK-1)

3aumeno — oOy4aroIUNCs I MOJIydyeHHs 3a4eTa Mo JIOMAalIHeW KOHTPOJIbHOM paboTe J0JKeH
ycnenHo, (6onee 50 % 3ananuil), BHITOJHUTH 3aJaHMsI U3 KaXKJI0TO pa3jiena, BXOJIALIEr0 B KOHTPOJIbHYIO;

He 3aumeHo — XOTs Obl OIMH U3 pa3/iesioB 33aJaHMs, BXOJAIIUX B KOHTPOJIbHYIO paOoTy, HE BbI-
MOJTHEH o0yJaromumMcst (OlleHKa pasjerna coctaBisieT meHee 50%).

7.3. TunoBble KOHTPOJIbHbIE 33/IaHNS WJIM MHbIE MaTepHaJIbl, He00X0UMbIe /1JIsl OLleHKH 3HAHUI,
YMeHMii, HABBIKOB U (MJIM) ONbITA AeSATeIbHOCTH, XapaKTEePU3YIOIIHUX 3TaNbl (OPMHUPOBAHUSA
KOMIIETeHIHI B Mpolecce 0CBOeHNs 00pa3oBaTe/IbHON NPOrpaMMbl

KoHTpoJibHBIE BONIPOCHI K IK3aMeHY (IPOMEKYTOYHbIH KOHTPOJIb)

1. ®ynxnusa. Obnacts onpeneneHust GyHkuuu. CBoiicTBa U rpa)UKU OCHOBHBIX 3JIEMEHTApHBIX (PYyHK-
LAH.
[Ipenen pynkuuu B 6eckoneunoctu. [Ipenen pyHkunuu B Touke.
beckoneuHo mainble 1 OECKOHEYHO OOJIBIINE BEIUYUHBI.
IIpaBuna mpenenbHOro nepexoaa (TeopemMsl 0 Ipeaelie CyMMbl, IPOU3BEICHHSI, YACTHOTO).
3ameuarenbHble peaensl. [Ipumepsr.
OynK1us, HenpepbIBHas B Touke. OCHOBHBIE TEOPEMBI O HETIPEPBIBHBIX (DYHKIIHSIX.
[IpousBosHas. 3ajauu, NPUBOAALINE K MOHATHUIO MPOU3BOJHON. MeXaHMUECKUH CMBICT MPOU3BOI-
HOH. ['eomeTpruecKuil CMbICT IPOU3BOAHON. Y paBHEHHE KacaTeJIbHOW K KPUBOM.
8. Muddepenuupyemocts pyHKIMU. CBSA3b MEKIY HENIPEPHIBHOCTHIO U AU (HEPEHIUPYEMOCTBIO.
11

NoURwWN



10.
11.
12.

13.
14.
15.
16.
17.
18.

19.
20.

21.

22,

23.

[IpaBuna nuddepenupoBanus (TEOPeMbl O IPOU3BOIHONW CYMMBI, IPOU3BENEHUs, YacTHOTro). I1po-
U3BO/IHbIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIMH.

[TpousBonHas GyHKIUY, 3a1aHHON HEeIBHO. [[pON3BOAHBIE BBICIITUX MTOPSIKOB.

[Ipumenenne npou3BOIHOM K BeIYMCIICHUIO nipeaeioB. [IpaBuio Jlonurans.

OcHoBHBIE TeopeMbl U] PepeHINATBHOTO UCUHCICHUA. [IpUIoKeHns: TPOU3BOJHON K BBIYMCICHHIO
npenenos. [TpaBuiio Jlonurans.

Psn Teitnopa. Pasnoxxenue pyHkumii sin X, cos X, ex B psan Teitiopa.

MoHoToHHOCTb (pyHKIMH. JocTaTOUHBIE YCIOBUS MOHOTOHHOCTU. HeoOxoaumMble ycioBusl.
OkerpemyM ¢yHkunu. HeoOxonumelid mpu3Hak 3KcTpemMyMa. JloCTaTouHble MPU3HAKK CYIIECTBOBA-
HUS DKCTpEMyMa.

Beimykiocts GyHkiun. Touku neperu6da. JloctaTouHbIe YCIOBHS BRITYKIOCTH (DYyHKIINH.

Cxema noctpoeHust rpaduKkoB GyHKIIUN OJTHON IEPEMEHHOM.

Ilonstue nepBooOpazHoi. Heomnpenenenublii nHTerpan. CBOHCTBAa HEOIPENEIECHHOIO HHTErpaa.
@®opMyJibl U IPaBUIIA UHTETPUPOBAHUS.

Mertoabl HHTETpUpOBaHus. IHTErprupOBaHUE TPUTOHOMETPUIECKUX (DYHKITHIA.

3azaya 0 BBIYMCIICHUU IO KPUBOJIMHEWHOM Tpanenuu. OnpenencHue onpeleeHHOIO HHTErpa-
J1a ¥ €70 TEOMETPUYECKUN CMBICIL.

I'eomeTpuueckue NpUIOKEHUs ONPEAEICHHOI0 HHTerpaia. Berunciaenue miomaneil miockux ¢uryp,
00bemMoB Ten BpauieHus. HecoOcTBeHHbIE HHTErPaIbL.

Juddepenunanbuple ypaBHEeHHUs nepBoro nopsaka. O6mee u yactHoe peuieHus. 3aaada Kommu. Pe-
HICHUE JIMHEHHBIX ¥ OJHOPOIHBIX TU(PepeHIINATBHBIX YPAaBHEHUH TIEPBOTO MOPSIKA.

JIuneitnsle nu¢depeHuanbHble ypaBHEHUS BTOPOro nopsaka. 3aaada Komm.

IIpumepHbIe TecTOBBIE 3aJaHUS (TEKYIIUI KOHTPOJIb)

O0pasen TecTOBOro 3a1aHusA K pas3nenay «J/JIuHeiinas aaredpay»

-2 3 2 -1 T
Hano A= B= 1 . Torma B' —3ApasHo...

1 -1) 3
-2 3 2 - 0 1
Janbl MmaTpunel A = , B= , C= , D= (3 —1), F= . YcTraHoBUTE COOT-
1 -1 3 1 2 1

BETCTBUE MKy npousseaenueM marpuil 1)AB; 2) BF; 3) CD; 4) FA u ux pe3ynbraTrom

a) cj b) (_12 _?’J; c) [2 —OZJ ;d) (_51 —52} €) He BBIIOIHHIMO.

-2 -1 -3

3. Beruncnuts onpenenurens |1 0 0

3 -4 2

4. Pemnth CUCTEMY JIMHEMHBIX ypaBHeHI/Iﬁ MCTOAOM KpaMepa, MaTpu4YHbIM METOAOM U METOIOM Faycca

2X, + X, +3X%, =9,
X, —2X, + X3 =2,

3X, +2X, +2X, = 1.

5. nsg marpuisl ( 1

-2 3

j 06paTHa;1 UMECT BU] ...

Oo0pa3sen TecToBOrO 3a1aHus K pasaeny «Bexkropnas anredpa»
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Koopauuartst Bektopa AB +@ mpu AB-51), B(5-84), a=(-10;2) PaBHBL. ..

[Ipoeknus BeKTOpa ﬁ ma 2BC pu A(=3-12), B(-101), C(0;2.3)

paBHa
Ipu kakoMm 3Hauennu K Bexropsl a= (L 2;k) u b = (4;—2;—1) 6yayT nepreHnKyspHbi?

Eciu nase! Bextopa 4 =31 — | — 2k u b= (L;2,-1) . To koOpAMHATHI BEKTOPHOTO NMPOU3BEICHHS
(2d+Db)xb paubr:

OObeM mapajuiesienuieia, IOCTPOSHHOTO Ha BEKTOpax

a=2i—j+2k,b=T+2]-2k,c=31 —6] +2k pasen...
Oo0pa3en TecTOBOro0 3aIaHUS K pasiely «KAHAJIUTHYECKAs] TeOMeTPHUsD)

VYT110B0# KO3 GUIHEHT PAMOU, TepHeHIUKYIIpHO —4X— Y —3=0 paBeH...

YpaBHeHHE NIPSAMOM, IPOXOAAILEH YePe3 TOUKU A(Z;3) U B(-10) HUMEET BUL. ..
CocTaBUTh YpaBHEHHE MTPSIMOM, POXOAsIIcH yepe3 Touky M (-1;4) mepreHIuKyIapHO MPSIMOI

7x—6y+2=0.

YcTaHOBUTE COOTBETCTBHC MCKAY YPaBHCHUAMU U JIMHUAMU, KOTOPBIC 3aJal0T 3TH YPABHCHUA
2

x> _Y X2, Y’ X2,y
——-==1 —+=—=1 —+==1
)5 7 )5 7 .35 7
0) OKPY’KHOCTb, 3) 3JUIMIIC; T)rumepOona, 1) napaboa.
Haiitu paguyc okpyxHOCTH X2 + y2 +10y+16x-11=0,

O0pasen TecToBOro 3a1aHu K pasaeay «Havana MaTemaTuyeckoro aHain3a, yHKUMHU 01-
Hoil nepemenHoi (POII), npexesi, HempepbIBHOCTD, IPOU3BOIHA)

2 o
Jana pyrkuus Y =+/X*+X—6+5. Torma ee 061acTbI0 3HAYEHUI SABIAETCS MHOMKECTBO. . .

UYucno Touek pa3pbiBa QyHKIUU Y = BHO...

(x=5)(x+3)° "
2X 3x

HpI/I HCIIOJIb30BAHUU IIpaBUJIa Jlonuransa ||m T ax PpaBCH ...
x—0

3x
4. Haiitn nponssosnyto pyskmun Y =€ -arctg 2x.

3
. . X
VYrnoBoii ko3¢ puLMeHT KacaTenbHOH K TpaduKy QYyHKIUH Y = 3 X+1 B TOUKe X, =3 paBeH ...

4
X
VYkaxure AJIMHY UHTEpBaja BBITYKIOCTH BBepX rpaduka GyHKIUU Y = > +2x° -9x* 1.

O0pasen TecToBoro 3aganus K pasaeay «MHTerpanbnoe ncuuciaenue ®OI»

MHoxecTBO nepBooOpa3HbIX GpyHkuuu f (X) _X*5

HUMECT BU[ ...
X+2

Haiitu jsin % xcos xdx.

ITnomazap 061aCTH, OrpaHUYEHHO JIMHUAME Y = 5—X°, y =1 paBHa...

1
Beruncimre: jxe‘zxdx
0

+00
. 4
HecoOcTBeHHBII nHTErpat J(x—Z) dx paBeH ...
3
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O0pasen TecTOBOro 3a1aHusA K pasaeay «O0bIKHOBeHHbIe M epeHInaTIbHbIC YPABHEHHD)

1. Haiinure obmee pemenne quddepeHIHaTbHOr0 ypaBHeHHA: X Y'= (l— x)y

r_y_l
X

2. Ecmu y(x) — pemienue ypaBHeHHS )'= ,yAoBIIeTBOpsitotiee ycinoBuio )(2) =3, roraa y(1) paBHO

3
3. O6mum penrenuem aupGepeHInaNTbHOTO ypaBHeHusS Y '— 3x2y = Xe* smnsercss QyHKIH. ..
4. 3anano nuddepenunansHoe ypasuenue Y''+4y'—3y = 0. Torga cooTBeTCTBYIONIEE €MY XapaKTepH-

CTHYECKOE YPABHEHHE HUMEET BH/I
5. YacTHOMY PEIICHUIO THHEHHOTO HEOAHOPOAHOTO AU HEePEHIIMATLHOTO ypaBHe-
Hus Y''=5y'+6Yy = X +1 1o Buy ero npaBoil 4acTH COOTBETCTBYET (pyHKIHSL. ..

IIpumep 3axanuii Mo pasaejiamM U3 JOMAIIHUX KOHTPOJIbHBIX padoT
s ooyuaromuxesi U30 (Tekymumid KOHTPOJIb)

Paznen 1 «JIluneiinas anreOpa»

1 -2 1 2
A= B = .
1.1. lanbl MaTpu1IbI = 0 u 3 -1 . Haiitn matpuny C=B+A,

2 -1
(5 -1 2) B=|-3 4
1.2. dano 01 _3, 10 . Haiitu matpuiy A-B.
1 2 -3
-2 1 4

0 -1
2%, —4X, +3%; =1,
X, —2X, + 4%, =3,
3X, — X, +9X%; = 2.

1.3. BerunciuTe onpenennTens

1.4. Pemiuth cucremy ypaBHEHUIN
Pa3nen 2. BexropHas anredpa

AB A(-3;,-2;1), B(4; -6;2).

2.1. Haiitu koopAHHATBI BEKTOpa AB 4 ero JUIMHY, €CIIU

:(_1;3;_1), b=BC, B(2;—3;—1)C(2;—3;0). HaiiTu BexTOp 25_6.

-2 -

2.2. JlaHBl BEKTOPBI

2.3. HaiiTu ckanspHoOe TIpou3BeicHHe BEKTOPOB & u b , €CIIN

45"

U yroJI MEKly HUMU
i+2j-k b=(@3-1)
a:m]_k b=i-4j+2k

2.6. Haiitu 00bEM nmupaMuibl, MOCTPOSHHON Ha BEKTOpaxX a=21+ J : b =i+ k =1-3)+k .

Paznen 3. Ananutrueckas reoMeTpus
3.1. Haiitu ypaBaenue menuanbl CD tpeyronsanka ABC, ecnu BepIIMHBI UMEIOT KOOpAuHATHL:  A(-6; -

3), B(10; -1), C(11; -5).

2.4. HaiiT KOCMHYC yIJla MEXAy BEKTOpaMu a=

l

2.5. HaiiTu BEKTOpHOE MPOU3BEACHUE BEKTOPOB

14



3.2. HaiiTu ypaBHEeHHE MPSAMOU, TPOXOASAIICH uepe3 Touky A(-6; -3), MEePIEHIUKYISIPHO TIPSIMON 6X
-3y +1 =0.
3.3. Yka3aTh ypaBHEHHE OKPY>KHOCTH, KOTOpask MpoxouT yepe3 Touky A(11;8)

¢ ueatpom B Touke C(-1;3).

x> +10X+y* +6y = 2.

3.4. Haiftu paanyc OKpy>KHOCTH

Paznen 4. Hauana maremaTiueckoro aHanusa, GyHkuuu ognoit nepementoit (POIT), npenen, HenpepbiB-
HOCTb, ITPOU3BOJHAS
Haiitu npenensi:

x2 —2x+1 +12 —+/4—
a). lim— 2"~ 6). im VA —x
x=12x2—x—1 x—=—4 x4+ 2x—8
) lim 10x—7 ) i 1 —cos8x
B). T). _
oo 3x% + 202 + 1 »o0 x -sin4x

Hatiti mpon3BoaHbIe CIEAYIOMUX ()YHKITHIA:

a). y = 3x* 1 522 6. [ y =t

o 1+fgx
B). V= SJ‘:HE Bx-x r). y = €2+ctgx
A)- v =arctg2x + = ¢). | ¥ =In(cosx)

HccnenoBath QyHKIIMM U TOCTPOUTH UX IpaduKu:

a). 6). 2
y=x*+x*—8x+7 y = *
x+3

Paznen 5. Unterpansuoe ucuncnenne OOl
Haiitu Heonpene€HHbIE UHTETPAIBL:

a). [(6x —2)dx 0). I dx
3-4x
B). I xdx r). | [sin2x-cos6xdx
cos® 4x

2. BeruucnuTh miomas GUrypsl, OrpaHUueHHON JTUHUSIMHU:
yi=x+1 x=0

Paznien 6. O6bIkHOBEHHBIE MU hepeHIInanbHble ypaBHEHUS
Pemmts nuddepennmanbubie ypaBHEHUS:

). Vyi+1=xyy 0 — Y _ (x+ 1)*

r+1

15



7.4. CooTBeTCTBHE IIKAJIbI OLICHOK H YPOBHel ¢(h)OPMHUPOBAHHBIX KOMIIETEeHIHM I

Yposenb chopmu-
POBaHHBIX KOMIIC-
TEHITUHA

OILICHKa

IlosscHenus

Bricokuit

OTJINYHO

Teoperndeckoe comepkaHHe Kypca OCBOECHO IOJHOCTBIO,
BCE NPEAYCMOTPEHHBIE MPOrpaMMoii oOyueHHs ydueOHbIE 3aja-
HUSI BBITTOJTHEHBI.

OO0ygarommiicst cmoco0eH U TOTOB HMCIOJIh30BaTh MaTeMa-
THYECKHE METOIbI MAaTEMaTHYeCKOrO aHAIN3a U MOJCITUPOBAHUS
JUISL pelIeHUsl 3ajad NpoQecCHOHATbHON AEATCIBHOCTH, IaeT
HOJIHBIN, Pa3BEpPHYTHIH OTBET Ha IOCTABJICHHBIN BOIPOC, TOKa-
3bIBa€T COBOKYITHOCTh OCO3HAHHBIX 3HAHHMN 00 00BEKTE, T0Ka3a-
TEJIFHO PacKpbIBACT OCHOBHBIE MOJ0KEHHS TEMBI; B OTBETE IPO-
CIIC)KMBACTCSl YETKas CTPYKTYpa, JOrWYecKas IOCIe0BaTeIIb-
HOCTb, OTPaXKaroIasi CyIIHOCTh PACKPhIBAEMBIX MOHATHH. OKOH-
YaTeNbHBI OTBET AAa€TCS C a/ICKBaTHBIM MCIIOJIb30BaHHEM Hay4y-
HBIX TEPMUHOB C TIOAPOOHBIMU U 0€30IMO0YHBIMU BBIKJIAIKAMH,
[I0OKa3aHa CIOCOOHOCTh OBICTPO pearupoBaTh Ha YTOUYHSIOLIUE
BOITPOCHI

bazosuiit

XOpOIIIO

Teopetnueckoe conep:kaHue Kypca OCBOEHO ITOIHOCTBIO,
BCE NPEAYCMOTPEHHBIE MporpaMmoi oOyueHHsl yueOHble 3aja-
HUS BBIITOJIHEHBI C HE3HAYNTEIbHBIMU 3aMEUYaHUAMM.

OOyuaromuiics crocoOeH NPUMEHATh METO/bl MaTeMaTH-
YECKOro aHaiu3a U Mojaenuposanus. [Ipu sTom naH 10CTaTo4HO
IIOJIHBIM, pa3BEPHYTHIM OTBET HA MOCTaBJICHHBbIN Bompoc. OTBET
CTPYKTYpPUPOBaH, JIOTMUYEH, U3JI0KEH B TepMUHaX Hayku. OqHaKo
JIOIYILIEHbl HE3HAYUTEIbHbIE OLUIMOKHU, CYIIECTBEHHO HE BIIUSIO-
M€ Ha XOJ pEeUICHUs 3aJayd WIM HEI04YEThl, MCIPABJICHHBIC
00y4aroImuMcs ¢ TOMOILBIO BOIPOCOB MPENoaBaTes

[Toporosslii

YIOBJIETBOPH-
TEIbHO

TeopeTnueckoe colepkaHue Kypca OCBOCHO YaCTUYHO,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX MPOrpaMMoil oOyueHus: yueo-
HBIX 3a/IaHUH BBIMOJIHEHO, B HUX UMEIOTCS OLIHOKH.

OOyuarmuiicsi, TPUMEHSAS METOAbBl MaTeMaTH4YeCKOTO
aHaJIM3a U MOJIEIIMPOBAaHMsI, 1a€T HEMOJIHBIA OTBET, JIOTUKA U 110-
CJIEIOBATENIbHOCTh W3JIOKEHUS UMEIOT CYIIECTBEHHbIE Hapylle-
Hus. JlonyieHsl OmMOKY B XO/€ BBIOJIHEHUS 33JaHusl, BCIE-
CTBUE HEJIOCTATOYHOTO MOHUMaHUS 00yJaronumcsi 6a30BbIX MO-
HATHUN IIpenMeTa. B oTBeTe oTCyTCTBYIOT BbIBOABL. He B monHOU
Mepe MPOAEMOHCTPUPOBAHbI YMEHHUS pellaTh THIOBBIE 3aJayu
mpeaMera

Huzkuit

HEYJIOBIIETBO-
PHUTENBHO

Teopetnueckoe cojepkaHue Kypca HE OCBOEHO, O0Jib-
IIMHCTBO MNPEAYCMOTPEHHBIX MPOrpaMMoOi O00ydeHUs y4eOHBIX
3ajaHu} 1100 He BBIIOJIHEHBI, TUOO CcoepKaT rpyoble OMIMOKY;
JIOTIOJTHUTEIbHAS CaMOCTOsITeIbHAs paboTa HaJ MaTepuaIoM He
npHBesia K KaKOMy-T1M00 3HaUUTEIbHOMY MOBBIIIEHUIO KayecTBa
BBITOJIHEHUS YUE€OHBIX 3aaHUH.

OOyuarommiicss He COCOOEH HCITOIb30BaTh MaTeMaTHhye-
CKHME METOJABl aHalu3a W MOJIEIUPOBAHUS, TEOPETHUECKOTO H
HKCIIEPUMEHTAJILHOTO HCCIE0BAaHUs ISl PElIeHUsl MOCTaBIICH-
HBIX 3a4ad. JleMOHCTpUpYET HE3HAaHUE TEOPETUYECKHX OCHOB
IpeaMeTa, OTCYTCTBYIOT MJIU CZeNIaHbl HETPaBUIbHBIE BHIBOJIBI U
000011eHNs, 3aJaHus OuseTa BBIIOJIHEHbl HE MOJHOCTHIO WIIH
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Yposens chopmu-
POBaHHBIX KOMIIC- OLICHKA [MosicHeHus
TEHUUHN

HCIIPAaBUJIbHO; HCT OTBCTOB HA JOIIOJHUTCIBbHBIC BOIIPOCHI.

8. MeToauuyecKue YKa3aHus Jsd CaMOCTOSITEJIbHOI paﬁoTbI Oﬁy‘lalOIIII/IXCﬂ

CamocrosiTenbHas paboTa CriocOOCTBYET 3aKPEIJICHUIO HABBIKOB PaOOTHI ¢ yueOHOW M HAy4YHOM JTH-
TEpaTypOi, OCMBICICHHIO U 3aKPEIUICHHIO TEOPETHUYECKOr0 Marepualia 1Mo YMEHHIO apryMEHTHPOBAaHO
MCII0JIb30BaTh MATEMATHUYSCKUE METO/IbI JIJISl PEIICHUS TTOCTABJICHHBIX 3a/1a4.

CamocrosiTenbHasi paboTa BBIMOJIHACTCSA BO BHEAYJAMTOPHOE (AyJAUTOPHOE) BpEMsl MO 3aJaHUI0 U
[IPU METOIMUECKOM PYKOBOJICTBE MPEIoaBaresisi, HO 0€3 ero HemoCPEACTBEHHOTO ydacTus (Tpy 4acTHY-
HOM HEIMOCPEICTBEHHOM YYaCTHH MPEIO1aBaTeis, OCTABISIOIIEM BEAYIIYIO POJb B KOHTPOJIC 32 pabOTOM
CTY/ICHTOB).

Dopmbl camocmosmenbHol pabomol.
OCHOBHBIMH BU/IaMH CaMOCTOSITEIbHON paboThl 00yYarOIIUXCs SIBISIOTCS:

— 3HAKOMCTBO M M3YYCHHE MATEPUAJIOB JICKIIMOHHBIX U MPAKTUYCCKUX 3aHATUH IS MOJATOTOBKH
K ayZIUTOPHBIM 3aHATUAM (JIEKIIUSAM U MPAKTUYECKUM 3aHSATHSIM) U BBIIIOJIHEHNE COOTBETCTBYIOIIUX 3a]1a-
HUH;

— H3y4YeHHE y4eOHOM M METOJMYECKOH JUTepaTyphl, MaTEpUATIOB C MPUBICUYCHUEM AIICKTPOHHBIX
CPEICTB;

— TMOJIrOTOBKA K TECTOBBIM 33JaHUSIM;

— BBINOJIHEHNE KOHTPOJIBHOTO IOMAIIHETO 3a1anus ooy4datormmucs U30;

— MOJIrOTOBKA K 3a4eTy/3K3aMeHYy.

CaMOCTOsITETTbHOE BHITIOJTHEHUE MeCcmosblX 3a0aHuil TI0 BCEM paszieiaM JUCIUTLTHHEI C(hOPMHUPOBAHBI
B ¢onie orieHouHbIX cpeacts (POC).

CopepxaHue TECTOB IO JUCIHILIMHE OPUCHTUPOBAHO HA TOJTOTOBKY OOYYAIOIIUXCS TIO OCHOB-
HBIM BOMpPOCaM Kypca. YPOBEHb BBIMOJIHEHUS TE€CTa MO3BOJISET MPENOAaBaTesIsiM CyIUTh O XOJlle caMo-
CTOSITEJIBHOW PabOThI 00YJAIOIINXCSI B MEKCECCUOHHBIN MEPUOJ U O CTENEHU MX TMOJTOTOBKH K dK3aMe-
Hy/3a4ery.

TecTbl MOTYT UCTIOIB30BATHCS:

—  0o0yyarouMMHUCs IpU MOATOTOBKE K 3a4eTy/3K3aMeHy B (hopMe caMONPOBEPKU 3HAHMIA;

—  TpenojaaBaTesiMU JUIs MPOBEPKHU 3HAHUN B KauecTBe (POPMbI IPOMEKYTOUHOTO KOHTPOJIS Ha
71a00paTOPHBIX U JIEKLIIMOHHBIX 3aHATHUSAX;

— U IPOBEPKH OCTATOYHBIX 3HAHUH 00YUYaIONINXCs, N3YUMBIINX JaHHBIA KypC.

Tecmogvbie 3a0anus pacCUNTaHbl HA CAMOCTOATENbHYIO paboTy 0€3 HCIOIb30BaHUs BCIIOMOTaTeIbHBIX
MarepraioB. To €CTh NMpH WX BBHIIOJIHEHWH HE CIIEMYeT MOJIb30BAaThCs YU4EOHOH W JPYTHMMH BUAAMH
JUTEepaTyphl.

Jnst  BBINIONHEHUSI mMecmo6oeo 3a0aHus, TPEXKIEC BCEro, CIEAyeT BHUMATEIBHO IPOYUTATH
nocTaBlieHHbIi Bompoc. Tlocie o3HakoMIIeHHs ¢ BOIIPOCOM CIEAYET MPHUCTYNATh K BHIOOpPY IMpeisiaraeMbIX
BapUaHTOB OTBETA.

Ha BeImonnenue mecma oTBOANTCS OrpaHrmyeHHoe BpeMsi. OHO MOXKET BapbHUPOBATHCS B 3aBUCMOCTH
OT YPOBHSI TECTHPYEMBIX, CJIO)KHOCTH B 00bEMa TeCTa.

Brinonuenue uHOuUOYaAnbHOU KOHMPOALHOU OomawiHell pabomsl SIBISIETCS YaCThIO CaMOCTOSI-
TenabHOU paboTel obyyatomierocss 30 u mpenycMarpuBaeT HHAMBUAYAIbHYIO paboOTy ¢ yueOHOU, TEXHH-
YeCKOH M CIIpaBOYHOM JIUTEPATYpOii IO COOTBETCTBYIOLINM pa3jieiaM Kypca.

OOyuaromuecs: BBITOJHSIOT 33/IaHUS 110 BApUAHTAM.
[IpenonaBaTtens kKadeapbl OCYIIECTBISET TEKYIee PYKOBOJACTBO, KOTOPOE BKIIIOYAET: CHCTEMATH-
YeCKHe KOHCYJBTAINHU C IeNTBI0 OKa3aHUsl OPraHU3allMOHHON U HAyYHO-METOAMYECKONW TIOMOIIH CTY/ICH-
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Ty; KOHTPOJIb HaJl BBIIIOJHEHUEM pabOThl B YCTAaHOBIIEHHBIE CPOKH; IMPOBEPKY COAEpk aHUsi U odopmiie-
HUS 3aBEPIICHHON paOOTHI.
Konmponvnaa oomawnsas paboma BBIONHACTCS 00YYaIOIIMMCS CAMOCTOSTENBHO U JIOJDKHA OBITH
MpeJICTaBICHA K IPOBEPKE J0 Havalia 3K3aMEHAIIMOHHOM CECCHHU.
OOyyaronuecs, He BBIIIOJIHUBIIIAE KOHMPOJIbHblE QOMAlHUe pabompl, K clade (3adeTa) dSK3aMeHa
He JomyckaroTcs. Pabora momkHa OBITh akKypaTHO Oo(OpMIICHa B MEYaTHOM WJIM NHMCHBMEHHOM BHJIE,
yIoOHa JUTsl POBEPKH U XPaHEHUSI.

9. IlepeueHb MHGPOPMANMOHHBIX TEXHOJIOTHi{, HCII0JIb3YyeMbIX
NIPH OCYIIECTBJECHUH 00pPa30BaTeIbHOIO Npouecca 1Mo JUCHHUIJINHE

JInst ycrenHoro OBIaJeHNs JUCHUILIMHON HCIONB3YIOTCS ClIeAylomue NHPOPMaIlMOHHBIE TeX-
HOJIOTHH O0yUYCHHS:

e [lpu npoBeneHMH JISKIMH HCHONB3YIOTCS MPE3CHTAlMd Marepuana B mporpamme Microsoft
Office (PowerPoint).

e [IpakTnyeckue 3aHATHE 110 JTUCHUIUIMHE MPOBOAATCS C TNPHUMEHEHHEM HEe00X0ANMOro
METOJIMYECKOr0 MaTepuaia (METOJMUSCKHEe YKa3aHusl, CIIPABOYHUKU, HOPMATHBBI U T.I1.).

Jlekuuu npoBoaATCS B y4eOHBIX ayanTopusx. [IpakTiuueckue 3aHsTHS IPOBOIATCSA KaK B y4eOHBIX
ay/JIMTOPUSX, TAK U B KOMITBIOTEPHOM KJIacCe C MCIIOJIb30BAHUEM CICLUANBHBIX Mporpamm. [Ipu mpose-
JCHUH TPAKTUYECKUX 3aHATHH CTYAEHTHI HCIOJIB3YIOT y4eOHO-METOJMUECKYIO JIUTEpaTypy, IPU HEOOX0-
JMMOCTH BBIJIACTCS pa3IaTOYHbIA MaTeprall: TaOIUIIbI, 3aaHUsI.

TecToBBIN KOHTPOJIb 3HAHHI MTPOBOJAUTHCS B y4eOHOH ayAUTOPHUHU C BhIJaueH 3aaHui Ha OyMaxk-
HBIX HOCHUTEJISX, & TAKXKE B KOMIIBIOTEPHOM KJIacce.

HNudopmMaTrBHO-Pa3BUBAIOIINE TEXHOJOTHH OOYYEHHUSI UCIIOJB3YIOTCS B OCHOBHOM C y4E€TOM pas-
JIMYHOTO COYETaHMs TPAJUIMOHHBIX (POPM (JCKIHUS U MPAKTUYECKOE 3aHATHE, KOHCYJIbTALUS, CAMOCTOS-
TenbHas pabora).

VHHBEpCUTET 00eCredeH HEOOXOIUMbBIM KOMIUIEKTOM JIMIIEH3UOHHOTO MPOrpaMMHOT0 obecreye-
HUSL:

®  CEMEelCTBO KOMMEPYECKHX OINEPalMOHHBIX CUCTeM cemelicTBa Microsoft Windows;

e oducHsIif naker npunoxxenuit Microsoft Office;

e [porpamMMHasl cCUCTeMa JUisi OOHAPY)KEHHS TEKCTOBBIX 3aUMCTBOBAaHUI B yYEOHBIX M HAYYHBIX
paborax «AHTHIUTaruat.BY3».

10. Onucanne MaTepuaJbHO-TeXHMYECKOH 0a3bl, HEOOXOAUMOI1 VISl OCYIIeCTBJICHUS
00pa3oBaTeIbHOIO Mpouecca Mo JMCIUIIHHE

Peanu3zanus ygueOHOro nporecca oCyIiecTBISIETCS B CIIEIUATbHBIX YUeOHBIX ayAUTOPUAX YHUBEP-
CUTCTa JJIA IMPOBCACHUA 3aHATHI JICKOMOHHOI'O THUIIa, MPAKTHUYCCKUX 33H$ITI/II71, IpyNnmnoBbIX U UHAUBHUAY-
QJIBHBIX KOHCYJIBTALUH, TEKYILErO0 KOHTPOJIS U MMPOMEKYTOYHOM aTTecTaluu. Bee ayquTopun yKoMIuiek-
TOBAaHbI CHCHH&J’IH?;I/IPOB&HHOﬁ MeOeJIbI0 U TEXHUYECKUMU cpeacrsaMu O6y‘~ICHI/I$I, ClIyXXKallluMu  JJI1
npeacTaBieHus yueOHoil uHdopmaruu Oonbinoil ayautopuu. I[Ipu HeoOxoaumocTu oOy4aromuMcs
IpeyiaraloTcs Habophl IEMOHCTPAIMOHHOTO 000py/IOBaHUS U yuyeOHO-HArJIAIHBIX OCOOMi, obecreyun-
BAaIOIME TEMATUYECKUE WIITIOCTPALIHH.

CamocrosiTenbHast paboTa 00y4yaroUIMXcs BBHIIOIHSAETCS B CIEIMATU3UPOBAHHON ayAUTOpUH, KO-
Topasi 00opynoBaHa yueOHOW MeOenblo, KOMIBIOTEPHON TEXHUKOW C BO3MOXHOCTBIO MOJAKIIOYEHHUS K
cetn «MHTEpHET» M OOecredeHneM J0CTyIa B ANEKTPOHHYI0 HH(POPMALMOHHO-00pa30BaTEIbHYIO Cpely
YIITY.

Ectb nomenienue a1 XpaHeHUs: ¥ MPpOPHIAKTUYECKOTO 00CITyKUBaHUS yueOHOTro 000py10BaHUS.

TpedoBanus K ayIMTOPUAM
HanmeHoBaHuME crienuanbHBIX MOMEICHUI OCHAaIEHHOCTH CHEUATIBHBIX TOMEIIECHHUI
1 TIOMETIEHUH JJIS1 CAMOCTOSITEITbHON PabOTHI 1 TIOMETIECHUH JJIS1 CAMOCTOSITEIHHOM PabOTHI
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ITomemenure i JEKIUOHHBIX 3aHITHIM,
IPYIIOBBIX U HWHIUBUIYAIbHBIX KOH-
CyJIbTalliid, TEKYyIIeW W TPOMEXKYTOU-
HOI aTTeCcTalluu.

VYuebHast ayMTOpHs JUIS TIPOBEACHUS 3aHATHH JIEKLU-
OHHOTO M CEMHHApPCKOTO THIA, TPYMIOBBIX ¥ MHIMBH-
JyaJlbHbIX KOHCYJIBTALUH, TEKYIIEr0 KOHTPOISA U Mpo-
MEXYTOYHOM AaTTeCTAllMM: OCHAINEHHAs CTOJAMU H
ayIUTOPHBIMHU CKaMbsIMU, MEJIOBOH JIOCKOM; MepeHoc-
HOE€ MYyJBTUMEOUitHOe oOopynoBaHme (HOYTOYK,
9KpaH, IMPOEKTOP).

Ilpoepammmnoe obecneyenue:

- Windows 7, License 49013351 VIJITY Russia 2011-
09-06, OPEN 68975925ZZE1309

- Office Professional Plus 2010, License 49013351
YIITY Russia 2011-09-06, OPEN
68975925ZZE1309

- Kaspersky Endpoint Security mns Omsueca- Cran-
naprtaerii Russian Edition. 250-499 Node 2 year Educa-
tional Renewal License. JIuIeH3HOHHBIH CepTHHUKAT:
Ne mmmemsun  1B08-201001-083025-257-1457. PN:
KL4863RATFQ. Cpoxk ¢ 01.10.2020 mo 09.10.2022r.;

- CrpaBouHO-TIpaBoBas cucreMa «Cucrema TAPAHT».
CB0OOHBIN TOCTY;

- CnpaBounas IIpaBoBas Cucrema Koncynsrantllitoc
JloroBop COMpOBOXKAECHUS IK3EMIUIAPOB cucteM KoH-
cynbranTllimoc Ne 0003/3K ot 08.02.2021 roxma. Cpok
¢ 01.02.2021 rno 31.12.2021 r.;

- «Antumiaruat. BY3» Jlorosop Ne /0092/21-EI1-223-
06 or 11.03.2021 roma. Cpok c¢ 11.03.2021 r mo
11.03.2022 r..

[Tomenienne uisi IpPOBENECHUS NPAKTHU-
YECKUX 3aHATUN, IPOMEXYTOYHOU aTTe-
CTaLWH.

VYuebnast ayautopusi (KommbroTepHblit Kiacc) st
MIPOBEJICHUS MPAKTUYECKUX 3aHATUH, IPOMEKYTOUHOU
aTTeCTallii, OCHAILIICHHAsl CTOJaMHU U CTYIbSMH, Kpa-
HOM, MapKepHON JOCKOW, pabOoYyMMM MeCTaMHu, OCHa-
IIEHHBIMH KOMITBIOTEPaMH C BBIXOJIOM B ceThb MHTep-
HET W D3JEKTPOHHYI0 HH(pOpMannoHHyI o00pa3oBa-
TENBHYIO CpEry.

[lepenocHsie:

-JIEMOHCTPAIIMOHHOE MYJIbTUMEINIHHOE 000py10BaHNE
(HOYTOYK, IPOEKTOP);

- KOMITJIEKT 3JIEKTPOHHBIX y4eOHO-HATJISAHBIX MaTepH-
aoB (Mpe3eHTalui) Ha (IICII-HOCUTEIX, 00eceyu-
BAIOIIMX TEMAaTUYECKHUE MLTIOCTPALIUH.

Ilpozpammnoe obecneuenue:

- Windows 7, License 49013351 VTJITY Russia 2011-
09-06, OPEN 68975925Z27E1309;

- Office Professional Plus 2010, License 49013351
YIITY Russia 2011-09-06, OPEN
68975925727E1309;

- Kaspersky Endpoint Security mmst 6msneca- Cran-
naptaeiii Russian Edition. 250-499 Node 2 year Educa-
tional Renewal License. JIurieH3HOHHBII cepTUHHUKAT:
Ne  nunensun 1B08-201001-083025-257-1457. PN:
KL4863RATFQ. Cpoxk ¢ 01.10.2020 mo 09.10.2022r.;

- CnpaBouHo-TipaBoBas cuctema «Cucrema TAPAHT».
CB0OOIHBIN AOCTYT,

- CnpaBounas [IpaBoBas Cucrema Koncynsrantllmoc
JloroBop coOmpoBOXKAEHUS 3K3eMIULIpoB cucteM KoH-
cynsranTllimoc Ne 0003/3K ot 08.02.2021 roma. Cpoxk
c01.02.2021 rmo 31.12.2021 r.;

- «Anrtumiaruat. BY3» Jlorosop Ne /0092/21-EI1-223-
06 or 11.03.2021 roma. Cpok c¢ 11.03.2021 r mo
11.03.2022 .

ITomemenunst 1Jjisi caMOCTOSITEILHON pa-

Crousbl, CTynbs, 5KpaH, MnpoekTtop. Paboumne
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OOTEI

MeCTa CTYJIEHTOB, OCHAILIEHbl KOMIBIOTEPAMHU
C BBIXOJOM B ceTh MIHTEpHET U 3JIEKTPOHHYIO
MH(OPMALIMOHHYIO0 00pa30BaTEIbHYIO CPELLY.

[Tomemenue A XpaHeHUs W MPOQU-
JIAKTUYIECKOTO 0OCITy:KUBaHUS y4eOHOTO
o0opynoBaHus

PacxomHbie MaTepuaibl JUIsl PeMOHTa M 00-
CIY)XHMBaHUS TEXHUKH. MecTta i XpaHCHHUS
o0opymoBaHus
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