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1. O0mue moJ10KeHUA

Jucnunianna «MaTteMaTHKa» OTHOCUTCS K 6a30BOM 4acTH y4eOHOro IUIaHa, BXOJSIIETO B COCTaB 00pa-
30BaTeIbHOMN IporpaMmsl Beiciero oopazosanus 35.03.01. Jlecnoe aemo (mpoduis — JlecHoe aem10).

HopmatuBHO-MeTOIMUeCKOM 6a30i 11t pa3paboTKu paboueil mporpaMmbl y4eOHOH U CIUTUTAHBI
«MatemaTHKay SIBISIOTCS:

o ®enepanbhbiii 3akoH «O0 obpazoBanuu B Poccuiickoit deneparyn», yTBEpKACHHBINA MPHUKa-
30M Muno6pHayku PO Ne 273-D3 ot 29.12.2012;

o [Ipuka3z MunoOpuayku Poccuu Ne 301 ot 05.04.2017 r. OO0 yTBep>KIeHUU MOPSIKA OPTaHU3a-
MU U OCYIIECTBIEHUS 00pa3oBaTeNbHOM AEATEeIbHOCTH MO 00pa30BaTelIbHBIM MPOrpPaMMaM BBICIIETO
o0pa3zoBaHUsl - MporpaMMam OakaiaBpuara, IporpaMMam CHEeHaINTeTa, IPOrpaMMaM MarucTpaTypsbl.

o ®denepalbHBIN TOCYAAPCTBEHHBIM 00pa30BaTEbHBIN cTaHAApT BhIcHiero odpazopanus (GI'OC
BO) no nampasnenunro noaroroBku 35.03.01 «Jlecnoe neno» (ypoBeHb OakalaBpuaT), YTBEP)KICHHBIN
npukazoM MunucrepcTBa oopazoBanus U Hayku PO Ne 706 ot 26.07.2017

o YueOHBIC IJIaHBI 00pa30BaTEIHLHON MPOTPaMMBI BhICIIEro oOpa3oBanus Hanpasienus 35.03.01
— «JlecHoe nenoy, MOAroTOBKM OakaaaBpOB MO OYHOW U 3a04HOU dopmam 00ydeHwusi, o0OpeHHbINH Yue-
HeiM coBetoM YIJITY (Ilporokon Ne 6 ot 20.06.2019) u yrBepxkaeHHslii pektopom YIIJITY
(20.06.2019).

Oo6yuenue o obpazosarenbHoil 35.03.01 — «JlecHoe A€TI0» OCYIIECTBISIETCS HA PYCCKOM SI3BIKE.

2. Hepeqenb NJIAHUPYEMBIX PE3yJbTaTOB oﬁyqemm Mo TMCHMIIJIMHE, COOTHECCHHBIX C IUIaHUPYe-
MBIMHU pe3yJibTaTaMHd OCBOCHUSA 06p330BaTeJ'II)HOI7[ NnporpaMmal

HJ'IaHI/IpyeMBIMI/I pe3yiibTaTaMu 06quHI/I$[ Mo JUCHUIINIMHE ABJIAIOTCA 3HAHUA, YMCHUSA, BJIaJICHUSA
W/WJH OTBIT JIEATENbHOCTH, XapaKTepU3YIOIINe 3Talbl/ypoBHH (OPMUPOBAHUS KOMIIETEHIIMN U obecre-
YHUBAOIIUE TOCTH)KEHHUE ITIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS 00pa30BaTEIbHON POTPAMMBI B IIEJIOM.

Lesb ocBOeHUsI AUCHUIIIUHBI — COCTOUT B (JOPMHUPOBAHUHU CIIOCOOHOCTH PEIIaTh THUIIOBHIE 3a/1a-
9l MpoecCHoHaAbHOM AesITeNbHOCTH HAa OCHOBE 3HAHWN OCHOBHBIX 3aKOHOB MAaTEMAaTHUECKUX HAyK C
IMPUMCHCHUCM I/IH(1)OpMaIII/IOHHO-KOMMYHI/IKaHI/IOHHI)IX T€XHOJ'I01"I/II>1, IIprU 3TOM IpPEIogaBaHNC CTPOUTCA
UCXOJs U3 TPeOyeMOTo YPOBHSI MOATOTOBKH O0YYarOIIHXCS.

3apaum AUCHUIIMHBI:

1. CooOmuTh 00yUaroIMMCs TEOPETHUECKHE OCHOBBI MATEMATHUKH, B 00beMe, HEOOXOAUMBIE IS
HU3YyUCHUA O6HICHaquI>IX, O6HI€I/IH)K€HepHI>IX, CIICNUAJBbHBIX JUCHHUIIIINH, a TAKXKE Jar0II1€ BO3MOXHOCTD
MPUMEHEHUS UX B MPOPECCUOHANBHOMN JAESITeTbHOCTH.

2. Pa3BUTE HaBEIKH JIOTHYECKOTO U AITOPUTMHUYCCKOI'O MBIIIIJICHUA.

3. O3HaKOMHTH O0YYAIOIIMXCS C POJIBI0O MATEMATUKH B COBPEMEHHOM JKU3HU M TEXHHKE, C Xapak-
TEPHBIMHU YEPTAMU MAaTEMATUUCCKOI0O METOJIa U3YUCHU A IMPUKITIATHBIX HpO(i)eCCI/IOHaJ'IBHBIX 3aaa4.

4. BripaboTaTh yMEHHE CAMOCTOATEIBHO Pa30MpaThCs B MATEMATHUECKOM ammapare, MpuMeHse-
MOM B JIUTEpAType, CBA3aHHOM ¢ Oyayiiei npodecCHOHaIbHON AesITeNbHOCThIO 00yYaOIUXCSl.

5. HayuuTh onepupoBaTh aOCTPAaKTHBIMH OOBEKTAMH U a/ICKBATHO YIOTPEOISATh MaTEMAaTHUECKUE
IMMOHATHUA U CUMBOJIBI JJIA BBIPAXKECHUSA KOJIMYCCTBCHHBIX N KAYECTBCHHBIX OTHOIIIEHU.

IIpouecc u3yueHuss TUCHUIIMHBI HANPaBJieH HA opMUpoBaHue clieaymouieii odmenpodec-
CHOHAJILHOM KOMIIETEHUMH:

— OIIK-1 crocoGeH pemiaTh TUMOBBIE 33a4u MPO(ecCHOHANBHON AeITeTbHOCTH HA OCHOBE 3HAHUMN
OCHOBHBIX 3daKOHOB MAaTEMaTH4YC€CKHUX W CCTCCTBCHHBLIX HAYK C IMMPUMCHCHUCM I/IH(l)OpMaHI/IOHHO-
KOMMYHUKAIITUOHHBIX TEXHOJIOTUH.

B pe3yabrare uzy4eHusi AMCUUNIMHBI 00YyYAKO M CS J0JI7KEH

3HATh: 6a3013me IIOHATHUA U MAaTCMAaTUYCCKUC MECTOABI: MAaTCMAaTUYCCKOI'O aHaJIn3a, JIMHEUHOHU ali-
reOpbl, aHATUTUYECKOW T€OMETPHUH, OCHOBBI TEOPHUU OOBIKHOBEHHBIX UG (EpEeHIINATBHBIX YPaBHEHUH,
MOJICIIMPOBAHUS [T PEIICHUS 33124 PO(PEeCCUOHATBHOMN NeATETbHOCTH.

yMeTh: a/IeKBaTHO yMOTPEOISITh MaTeMaTHUECKUE TIOHSTHUS U CUMBOJIBI JIJISl BBIPQXKEHUS KOJIHYE-
CTBCHHBIX U KaYE€CTBCHHBIX OTHOIHCHI/II\/JI; AOBOJUTH PCHICHUA 3a1a4 A0 IMPUCMIICMOI'0 MPAKTUYICCKOT'O pC-
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3ynbTaTa — uncna, GyHKuuu (ee rpaduka), TOUYHOro Ka4eCTBEHHOTO BBIBOAA C IPUMEHEHHUEM a/IeKBATHBIX
BBIUUCIIUTENIBHBIX CPE/ICTB, TA0JINL, CIIPABOYHUKOB, IIPU PELICHUH 33124 NPo(eCcCHOHAIBHON NesTeIbHO-
CTH C IPUMEHEHUEM HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

BJIaJeTh: JOCTYIIHBIMM METOAAMH MaTE€MaTHYECKOr0 aHaJIN3a, aHAIUTHUYECKOM I€OMETPHH, JIU-
HEIHOI anreOpsl, pU PelIeHUH TUIIOBBIX U MPOCTEHIINX 33124 TPOPEeCCHOHATBHOMN e TETbHOCTH.

3. MecTo AUCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlanHasi yyeOHasi AUCHUIUIMHA OTHOCUTCS K 00S3aTENbHBIM JUCIHUILIMHAM Y4e€OHOTO IUIaHa, YTO
103BOJIsIET c(OPMHUPOBATH B Mpolecce o0yueHus y OakanaBpa OCHOBHBIE 00IIEeNpOodecCHOHATIbHBIE 3HA-
HUS ¥ KOMIIETEHIIMH B PaMKax BHIOPAHHOTO Mpoduis 1 npodecCHOHaIbHOIO CTaHAapTa.

OcBoeHMe NaHHOW JUCUUILIMHBI ABJSETCA HEOOXOJUMON OCHOBOM /ISl MOCIEIYIOLEro N3y4eHUs
muctuminH OIIOIT u HanucaHus BBITYCKHOM KBaIM(DUKAIMOHHON paObOTHI.

Hepeqenb 0666’}16‘!1/{662}01{41/0(?, conymcemeyruwux u obecneyusaemvix ducqunﬂuH

[ | Ne ObecneunBaronme ConyTcTByOIINE

duzuka I'eone3us

Xumus Pu3nonorus pacTeHUN

DKOJIOTHS MOHUTOPUHT JIECHBIX YKOCUCTEM

MopenupoBaHue dKOCHU- Merteoponorus u KIMMaToI0rus

CTEM

boranuka NupopmalinoHHbIE TEXHOJIOTUU B IIPO-
(beccroHaIbHOM NesTeNbHOCTH

JlecHast PJHTOMOJIOTHS JlecHas cenexnus M reHeTuKa

Jennponorus buosiorus necHbIX 3BEpeN U NMTHIL

IlouBoBeNEHNE Jlecnast puronaTonorus
ITouBoBeneHNE
YyeOHast mpakTHKa (03HAKOMUTEIbHAsT)
IToaroToBka K ciade u caada rocyaap-
CTBEHHOI'0 9K3aM€Ha

VYKazaHHbIE CBSI3U JAMCLUUIUIMHBI JAlOT OOYYarolEMYCsl CUCTEMHOE MpEeCTaBICHHE O KOMIUIEKCE
u3ydaeMbIx JuctumuiuH B cootrBercTBuU ¢ ®I'OC BO, uto obecneunBaeT TpeOyemblii TEOpETHUUECKUN
YPOBEHb U NMPAKTHUECKYIO HAIIPABICHHOCTb B CCTeMe 00ydeHus U Oy ayliei 1esiTeIbHOCTH BhIITYCKHHKA.

4. O0beM IUCUMILIMHBI B 32a4€THBIX eIHHUIIAX C YKA3aHHEM KOJIHYeCTBA aKa/IeMUYeCKUX YaCOB,
BbI/IeJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4aromuxcs ¢ npemnojasaresieM (1o BUIaM Y4eOHbIX 3aH -

THI1) M1 HA CAMOCTOSITEIbHYI0 Pa00Ty 00y4arOIIMXCS

OO011as TPyI0EMKOCTh TUCITUTLTHHBI

Bt yue6Hoi paGoTs! Bcero akanemMnuecknx 4acos
ouHas opma 3a04Hast popma

KonTakTHasi paboTa ¢ npenogaBareieM™: 88,6 18,9
nexnuu (J1) 36 8
npaktuueckue 3ansatus (I13) 52 10
nabopartopubie paboTsl (JIP) - -
VHBIE BUJIbI KOHTAKTHOM paboThHI 0,6 0,9
CamocTosiTesibHas padoTa 00yYalOIIUXCS: 127,4 197,1
M3y4eHNEe TEOPETUUECKOTO Kypca 32 65
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 56 100
KOHTpPOJIbHAsI paboTa - 19,7




IIOAT0OTOBKA K HpOMe}I(YTO‘IHOfI aTTeCTanun

39,4

12,4

Buja npoMeKyTo4Hoi aTTecTanum:

3auer, ’K3aMeH

3auer, IK3aMeH

O01mas Tpy10eMKOCTh

6/216

*KoHTakTHast paboTa OOydaromMXxcs C MperojaBaTesieM, B TOM YHCIE ¢ MPUMEHEHHUEeM JUCTAHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH, BKITIOYAET 3aHATHS JICKIMOHHOTO THUIMA, U (WIIN) 3aHATHS CEMUHAPCKOTO THUIA, JTAOOpaTOpHBIC 3aHATHSA, M (TLITH)
IPYIIOBbIE KOHCYIbTALMH, U (MIN) HHIUBHIYAIBHYIO paboTy 00Yy4aloIerocs ¢ mpernojaaBaTeieM, a Tak)Ke aTTeCTallnOHHbIC
HCIBITAaHUS TPOMEKYTOUHOH aTTrectanuu. KoHTakTHas paboTa MOXKET BKIIIOYATh WHBIC BHIBI yUEOHOM AEATEIbHOCTH, PEIy-
CMaTPUBAIOIIKE TPYMIOBYIO U WHAUBUIYATbHYIO Pa0OTy 00YJaIOUIUXCs ¢ mpemnoaaBaTenaeM. Yackl KOHTAaKTHON padOThI Ompe-
nensitorest [lonoskeHueM 00 OpraHu3alvy ¥ MPOBEACHUN KOHTAKTHOW pabOThI MPU pean3alui 00pa30BaTeNIbHBIX MPOrpaMM

BBICIIEro 00pa3oBaHus, yTBEpKICHHBIM YueHbIM coBeToM YIJITY ot 25 despans 2020 roxa.

5. ConeprkaHue TMCUUILUIHHBI, CTPYKTYPHPOBaHHOE N0 TeMaM (pa3/esiam)
€ YKa3aHMeM OTBeICHHOI0 HA HMX KOJIHYeCTBA aKAIeMUYECKUX YaCOB
5.1. TpynoeMkocTh pa3aesioB IUCHUIIHHDI

ouHasi popma o0yueHus

Ne HaumenoBanwue paznena Beero . | CamocrosiTenbHas
JI | TI3 | JIP | KOHTaKTHOM
/T JTUCIUTUTUHBI paborta
paboTsI
1 | Jluneiinas anre6pa 6 6 | - 12 10
2 | Bekropnas anre6pa 6 6 - 12 10
3 | AnamuTHueCcKas reOMEeTpuUs 6 6 - 12 10
4 | Hayana maTeMaTH4eCKOTo aHalu3a,
¢bynkuun ogHo# nepemennoii (OOIT), 6 14 | - 20 20
TIpeJies, HeMPePbIBHOCTh, TPOU3BOTHAS
5 | UnaterpansHoe ucuncnenue OOIT 8 14 22 26
6 | OObikHOBeHHBIE MU (hepeHInaTbHbIC 4 6 10 12
YpaBHCHHUS
HToro no pazgenam: 36 | 52 | - 88 88
KonTponbHas pabota - - - - -
[IpomexxyTouHast arTecTanus - - - 0,6 39,4
Bcero 216
3a04HasA opMa o0y4YeHHUsI
Bcero
No . | CamocTosiTenpHas
/i HaumenoBanue pa3niena TUCIHUIIIIMHBI JI | II3 | JIP | KOHTaKTHOM pabora
paboThI
1 | Jluneiinas anrebpa 1] 1 - 2 20
2 | BekropHas anredpa 1] 1 - 2 20
3 | AHanuTHuecKasi reoOMeTpus 2 | 2 - 4 24
4 | Havayra MaTeMaTHYeCKOTO aHAJIN3a,
dbyHkun ogHoi nepemenHoit (POIT), 15| 2 - 3,5 24
TIpeJIeNt, HEMPEPHIBHOCTD, IIPOU3BOIHAS
5 | Unrerpanpaoe ucuncnenne OOl 15| 2 3,5 37
6 | OObikHOBeHHBIE MU DepeHInanTbHbIe 1] 9 3 40
ypaBHEHUS
HToro no pasnenam: 8 | 10| - 18 165
KonTpomnpHas pabora - - - 0,3 19,7
IIpoMexyTouHas aTTecTalus - - - 0,6 12,4
Bcero 216




5.2. Coaep:xanue 3aHATHI JTeKIIHOHHOTO THIIA

Paszgea 1 Jluneiinas anredpa
Matpulibl: OCHOBHBIE IOHSATHS U olnlpeseseHus. JIuHeliHble onepanuy HaJl MaTpULAMU.
Brruucnenue onpeaenureneid. YMuoxxenue marpuil. O6parHas matpura. CUCTEMBI
JIMHENHBIX YPAaBHEHUN: OCHOBHBIE ITOHATHUS U METO/bI UX PELICHUS.

Pa3znen 2. BekTopHasi anreopa
I'eomeTprueckoe U aHAIUTUYECKOE MTOHATHS BEKTOpa. JInuHeliHble onepanuu HaJ BekropaMu. CKalspHoe,
BEKTOPHOE, CMEILIaHHOE MTPOU3BEACHUS BEKTOPOB, UX T€OMETPUUYECKHIT CMBICIL.

Pa3nen 3. AHanuTuyeckasi reoMeTpus.
CriocoOsl 3a/1aHusl ypaBHEHUS IPSIMOM Ha IJIOCKOCTH B IEKapTOBOM cucteme koopauHat. Kpussie BTopo-
ro MopsiziKa (OKPYKHOCTb, JIUIHIIC, TUIIEpOOIIa, Tapadoa).

Pa3znen 4. Hauana maTeMaTn4eckoro anajim3a, pynxuumn oanoii nepemennoi (®OII), npe-
AeJ1, HelIPepPbIBHOCTD, IPOU3BO/IHAS.
OyHKIMKM OJHON MEepEeMEHHOM: 00IacTh onpeaeneH s, npeaen GyHKINH, HeMPEephIBHOCTD, Kiaccuduka-
U Touek paspbiBa. [IponsBonnas u nuddepeniuan GyHKIUN, TEOMETPHUECKUN U (PU3HUECKUIN CMBICIL.
[IpousBoaubie BhIcIIUX MopsiakoB. MccnenoBanue rpagukoB ¢yHkiuil. Pemenue 3a1ay Ha SKCTPEMYM.

Paszgea S. Uaterpajabnoe ucuncienue ®OII
[TonsTre HeonpeaeIEHHOTrO UHTErpajia, OCHOBHBIE CBOWCTBA, OCHOBHBIE METO/IbI HHTETPUPOBAHHUS.
OmnpeeneH bl HHTETPa, €ro TeOMETPUIECKHIA CMBICI U CBOMCTBA, (hopmyina Herorona —Jleiibnuna.
[Tpunoxkenus onpeeneHHoro uurerpaita. HecoOcTBeHHbIE HHTErPabI.

Pa3nes 6. O0bikHOBeHHBbIE M epeHINATbHbIC YPABHEHUS
OObIkHOBEHHBIE U (epeHInalbHbIe YpaBHEHHU: OCHOBHBIE MOHATHA, Kiaccuukanus. Juddepennn-
albHBIC yYpaBHEHHs TepBOro mnopsaka. OOmiee u yacTHOe perieHus AUQEGEepeHIInaIbHOTO YpaBHEHUS.
Jluneiinsle nuddepeHnnanbHple ypaBHEHUS BTOPOTO NOPsi/IKa ¢ TOCTOSHHBIMU KO3 (QUITMEHTaMH.

5.3. Tembl 1 (popMbI 3aHATHII CEMHUHAPCKOI0 THIIA

Y4eOHbIi MJIaHOM 0 TUCIUIUIMHE TPETyCMOTPEHbI IPAKTUYECKUE 3aHATUS

Ne HaunmenoBanue paznena dopma IpoBEACHHUS TpynoéMkocTh, yac
B JUCLUTUIMHBL (MOZYJIST) 3aHATHSA OYHas 3a049Has
1 | Jluneitnas anreGpa npakThyeckas padora 6 1
2 | BekropHas anreOpa IpaKTH4ecKas pabora 6 1
3 | AnanuTHuecKas reoMeTpus npakThyeckas padora 6 2
Hauvana maremarnuyeckoro ananusa, QyHKIUU
4 | onnoii nepemennoit (POII), npenen, Henpe- npakTuyeckas pabora 14 2
PBIBHOCTB, TIPOU3BOTHAS
5 | UuterpanbHoe ucunciaenue GOIT npakThyeckas padora 14 2
6 OO6bikHOBeHHbIE MU (DhepeHIInaTbHbIe ypaBHE- IpakTHYecKas paGoTa 6 5
HUS
Hroro: 52 10
5.4 letam3anus caMOCTOATEIbHOI padoThI
No HammenoBanwue pasnuena S eSS TpymoeMkocTs, 4ac
JMCHUTUIAHBI (MOZYIIS) OYHast 3a04Hast
1 | Pasznen 1. Jluneiinas anreOpa IToaroTroBka K TeCTy 10 20
2 | Paznen 2. BexTopHas anredpa IloaroroBka K TecTy 10 20
3 Pa3nen 3. AganuTrueckas reoMeT- [ToaroroBka Kk Tecty 10 o4
pust
4 Pa3nen 4. Hauana marematuueckoro | Iloaroroska k Tecty 20 o4
aHanu3a, QYHKIMK OJTHOM MepEeMEeH-




Ne HaunmenoBanue pasnena i ceriseTeaTe TR e TpynoemMKkocTb, yac
JTUCHUTITAHBI (MOYJIs1) ouHas 3a04HAas
Hoi (DOII), npenern, HeIpepHIB-
HOCTb, TPOU3BOTHAS
Paznen 5. UnterpanbHoe ucuucie- | [loaroroBka k tecty
5 26 37
aue OOI1
5 Pazngen 6. OObikHOBeHHBIE nudde- | [loaroToBka K TECTY 12 40
pEHITMANIbHBIC YPABHCHHUS
BrinonHenne nomanigeil KoH-
7 | KonrponpHas pabora TPOIBHOU PabOTHI (7151 00y4Ya- - 19,7
romuxcs N30)
[ToaroroBka K MpOMEKyTOYHOM N3yuenune NeKIMOHHOTO MaTe-
8 ATttecranuu (3a4eTy, 9K3aMCHY) puaiia, JINTepaTypHbIX HCTOYHH- 394 124
KOB B COOTBETCTBHU C TEMATH- ’ ’
KOM
Hroro: 127,4 197,1

6. [lepeyeHb y4eOHO-MeTOAUYECKOT0 o0ecneyeHusl N0 JucunaIutHe. OCHOBHAS U /IONOJHUTEIbHASA

JHuTepaTypa
Ne ABTOp, HAUMEHOBaHME Ton us- IIpumeuanue
n/n TaHus
OcHoBHasi yueOHasi IMTEPATYpPa
1 | XKyxkosckas, T.B. Breicmas matemaruka B mpumepax W 3agadax : | 2017
yuebHoe mocobue : B 2 u. / T.B. XKykosckas, E.A. MonokaHoBa,
AU. Ypycos ; TaMOOBCKMI rOCYyJapCTBEHHBIN TEXHUYECKUH YHH- oHOTEKCTORMII
BepcuteT. — Tam60B : TaMOOBCKHIT TOCYTapCTBEHHBIN TEXHUUECKUN JIOCTYII [IPU BXO-
yausepecuteT (TI'TY), 2017. =Y. 1. — 130 c. : 1. — Pexxum pocryna: Jie 1O JIOTHHY
1o [IOJIIIMCKE. - URL: naposo™
https://biblioclub.ru/index.php?page=book&id=498922— bubnuorp.:
c. 127. — ISBN 978-5-8265-1710-9. — TekcT : 27IeKTpOHHBIH.
2 | XKyxosckas, T.B. Beiciias maremaTnka B mpuMmepax M 3amadax: | 2018
ydaeOHOe ayeKTpoHHOe m3manue : B 2 uactax / T.B. XKykoBckas,
E.A. Monokanosa, A.W. YpycoB ; TamOoBCKuii rocyaapcTBEHHBIH
TEXHUYECKHI yHHBEpcUTeT. — TamOoB : TamOOBCKHii TOCymap- gggf";‘;“;‘;gﬁ
cTBeHHbIN TexHuueckuii yausepcuret (TI'TY), 2018. — Y. 2. — 161 e H}(; HOIF) iy 1
c. : Tabm., rpad. — Pexum nocryma: nmo mnoamucke. — URL: naposo*
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 : 271eKTPOHHBIH.
3 | Jlyary, K.H. Beicmas MaTemaTuka: pyKOBOJICTBO K pemeHuro 3aqad | 2013
/ K.H. Jlyary, E.B. Makapos. — 3-¢ u3., nepepab. — Mocksa : ®us- TonmotexeToBEId
mariut, 2013. — Y. 1. — 217 c. — Pexxum goctyna: mo moJmnucke. — FIOCTYT I BXO-
- . ; JI€ 110 JIOTUHY U
URL: https://biblioclub.ru/index.php?page=book&id=275606— bu6- napomo*
juorp. B KH. — ISBN 978-5-9221-1500-1. — TekcT : 3IeKTPOHHBIH.
JlonoJiHuTeIbHASL YUeOHAs JIMTepaTypa
4 | Boosun A.1O., Muxainesa JI.B., Myxuna B.M. u np. Beiciias mare- 2009
matuka. CTannapTHele 3aauu ¢ ocHoBamu Teopuu. — CII16. Uzn. 655
«JIanp».2009
5 | JIyary, K.H. Breiciias maTeMaTrka: pyKOBOJICTBO K PEIICHHIO 3a/1a4 2018 |TTommorexcToBmIii
/ K.H. JIynry, E.B. Maxkapos. — 3-¢ u3a., nepepad. — Mocksa : ®us- JOCTYT MPH BXO-
matiut, 2013. —Y. 1. - 217 c. — Pexxum goctymna: mo noamnucke. — A€ 110 JIOTHHY U
URL.: https://biblioclub.ru/index.php?page=book&id=275606— bu6- mapomo*



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=275606
https://biblioclub.ru/index.php?page=book&id=275606

quorp. B kKH. — ISBN 978-5-9221-1500-1. — TekcT : 2IeKTPOHHBIH.

6 |I'ycak, A.A. Beicmias maremaTuka : Y4eOHMK : B 2 Tomax /
A.A. T'ycak. — 7-e uzn. — Munck : TerpaCucremc, 2009. — Tom 1. —

544 c¢. : wmn — Pexum pgocryma: no mnoamucke. — URL: | 2009 H;eCITI};HHEIr) E}fxgl_
https://biblioclub.ru/index.php?page=book&id=572287. - buo- Hapom*y
quorp.: ¢. 529. — ISBN 978-985-470-938-3. — TekcT : 37€KTPOHHBIMN.

*- [IpesK/Ie YeM IIPOMTH 110 CChUIKE, HEOOXO0AUMO BOMTH B CUCTEMY

ITomHOTEKCTOBEIN

OYHKIIMOHUPOBAHKE JCKTPOHHOW MH()OPMAIIMOHHO-00Pa30BaTEIIbHOM CPeibl 00CCIIEYMBACTCS CO-
OTBETCTBYIOIIMMH CPEJICTBAMU WH(OPMAMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
DJIeKTPOHHbIE OMOJIHOTEYHbIE CHCTEMbI
Kaxxnpiit oOyvaronuiicss o0ecredeH JOCTYIIOM K JIEKTPOHHON OmOimoredHou cucteme YIJITY
(http://lib.usfeu.ru/), 3BC HUznatensctra Jlans http://e.lanbook.com/, DBC YuuBepcurerckas OuOIHOTEKA
onnaiin http://biblioclub.ru/, conepxamux u3naHusi MO OCHOBHBIM H3y4YaeMbIM TUCIHMILIMHAM U CHOPMHU-
POBaHHBIX 10 COTJIACOBAHMIO C IPABOOOJIAAATEIIIMU YIEOHOU U YIeOHO-METOAMYCCKON JINTEPATYPHI.

Cl'[paBO‘lHl)Ie u I/IH(l)OpMaIII/IOHHBIe CUCTEMBI
1. CHpaBO‘lHO-HpaBOBa}I CucreMa ((KOHCYJ'ILTaHT ITmrocy.
2. UndopmanmonHo-npaBoBoii moprai ["apant. Pexxum nocryna: http://www.garant.ru/
3. basza mannsix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

Ipodeccnonanbubie 6a3bl JAHHBIX

1. QenepanbHas cayx0a rocynapcTBeHHON cratucTuku. OpuimanbHas CTaTHCTUKA - Pexxum 1ocTy-
na: http://www.gks.ru/

2. Hayunas snexrponnas oudiaunoteka elibrary. Pexxum mocryna: http://elibrary.ru/.

3. 'ocynapcTBeHHas cuctema nmpaBoBoit nHpopmarmu (http://pravo.gov.ru/;

4, MUHHUCTEPCTBO MNPUPOJIHBIX pecypcoB U 3Kkonoruu CeepiuioBckod oOnactu. JlecHoi miaH
CaepmioBckoit oomactu Ha 2009-2018 rr.. (https://forest.midural.ru/article/show/id/97).

5. MUHUCTEPCTBO MPUPOJHBIX pecypcoB U 3konoruu CBepanoBckoi obmacTtu. JlecoxossiicTBeH-
HbIe periamenThl JecHundecTB CBepaoBckoit oomactu: (https://forest.midural.ru/document/categor).

6. WurepaktuHas kapra «Jleca Poccun» (http://geo.roslesinforg.ru:8282/#/ );

7. [Tyonuunast kagactpoBas kapta (https://rosreestrmap.ru/?zoom=14).

HopMaTuBHO-TIpaBOBbIE AKTHI
1. I'paxxnanckuii koaekc Poccutickoit denepannu ot 30 Hos0pst 1994 roga N 51-03.
2. ®enepanbHblil 3ak0oH «JlecHoit koaeke» ot 04.12.2006 N 200-D3 (pexn. ot 04.02.2021).
3. denepanbHbIi 3ak0H "O0 oOecrieueHNH equHCTBA H3MepeHuid" ot 26.06.2008 N 102-D3.

7. ®OH/1 OLIEHOYHBIX CPEACTB /JIsl IPOBeAeHUsI IPOMEeKYTOYHOM aTTecTAlMH 00y4aloIIMXCs M0
AUCHUILINHE

7.1. Ilepeyenb KOMNETEHIUH ¢ YKa3aHHeM ITanoB ux GopMupoBaHusi B Npoilecce 0CBOEHMsI 00pa-
30BaTEe1bHOM NPOrPaMMbl
dopMHpyemMble KOMIIETEHIIUN Bun u dopma koHTpOIIA
OIIK-1 cnocobeH pemath THIIOBBIE 33qauu mpodeccuo- | IIpomekyToUHbIiH KOHTPOJIB: 3a4eT, dK3a-
HaJIbHOM JEATEIbHOCTH HA OCHOBE 3HAHWW OCHOBHBIX | MCH.
3aKOHOB MATEMATHYECKUX M €CTECTBEHHBIX HAyK ¢ MpHU- | T€KYHMIHA KOHTPOJIb: TECTHPOBAHUE, BbI-

MEHEHHEeM HWH(GOPMAIIMOHHO-KOMMYHUKAITMOHHBIX TeX- | MOJIHCHUE TOMAalIHUX KOHTPOJIbHBIX 3a/1a-
HOJIOTHH Huii juist ooyuatomuxcs U30.



https://biblioclub.ru/index.php?page=book&id=572287
http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/
https://www.scopus.com/
http://www.gks.ru/
http://elibrary.ru/
http://pravo.gov.ru/
http://geo.roslesinforg.ru:8282/#/
https://rosreestrmap.ru/?zoom=14

7.2. Onucanue noxkasareJsieil 1 KpuTepreB OLEHUBAHNSI KOMIIETEHIIHI HA Pa3IHYHBIX 3TANax UX
(popmupoBanus, onucanue MKaJ OLEHUBAHUS

Kputepuii ouennBanusi padoTsl B ceMecTpe JJsl MOJIy4YeHusl 3a4eTa (MPOMeKyTOYHbI KOH-
TpoJib popMupoBanust komnerenuuii OITK-1)
3aumeno — OOyJaIOIIUICS AJI MOJyYeHUs 3a4eTa MoJbKeH ycnemHo (6onee 50 % 3amaHuil) BbI-
MOJTHUTH TECT MO0 KAXKJAOMY M3 Pa3/iejoB, UTOTOBBIN Oalll BHICTABIISICTCS KaK cpelnHe apudmMerndeckoe
0aymioB, HAOpaHHBIX B KaXKJIOM TECTE;
He 3aumeHo — XOTS Obl OJIMH W3 PA3JIeNIOB, U3Y4aeMbIX B CEMECTpPE, HE OCBOCH OOYYarOIIMMCS
(BbImotHeHO MeHee 50% 3aaHuii TecTa).

KpuTtepun oneHuBaHHS YCTHOTO OTBETA HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (MPOMeKYyTO4-
HbIil KOHTPOJIb (hopmMupoBanust komnerenuuii OIK-1)

OMIUYHO — JaH TIOJIHbIN, pa3BEPHYTHIN OTBET HA MOCTABJIEHHBIN BONPOC, I0Ka3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HAHUN 00 OOBEKTE, TOKA3aTEIbHO PACKPHITHl OCHOBHBIC MOJIOKEHUS TEMBI; B OTBETE IMPO-
CIIEKUBAETCS YETKasl CTPYKTYpa, JIOTUUECKasi MOCIIEI0BAaTEIbHOCTh, OTPaXKatollas CyLHOCTh pacKphlBae-
MbIX TOHATHI. OKOHUYATENbHBIM OTBET AAETCS C aI€KBATHBIM MCIIOJIb30BAHUEM HAYYHBIX TEPMUHOB C I10-
ApOOHBIMU U 0€30IIMOOYHBIMH BBIKJIQJIKAMH, TIOKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh Ha yTOYHSIO-
1[Me BOIPOCHI;

Xopouio — JaH 1OCTaTOYHO IOJIHBIM, pa3BEpHYTHIN OTBET Ha MOCTaBJIEHHbIN Bonpoc. OTBET 4EeTKO
CTPYKTYpPUPOBaH, JIOTUYEH, U3JI0KEH B TepMUHAX Hayku. OJHAKO AOMYIIEHbl HE3HAYUTENIbHbIE OIIUOKH,
CYLIECTBEHHO HE BJIMAIOILME Ha XOJl PEIICHHUs 3a/1a4dl WJIM HEJ0YEThbI, UCIIPABICHHbIE 00YyYarolIUMCs C
IIOMOUIBIO BOIIPOCOB NPENOJABATENS;

yooenremeopumenbHo — AaH HENOJIHBIA OTBET, JIOTUKA U MOCJIEJOBATEIbHOCTD U3JIOKEHUS UMEIOT
CyIIECTBEHHbIE HapylIeHus. JlomyIieHbl OINOKY B X0JI€ BHIIIOJIHEHUS 33aJJaHUs, BCIEICTBHE HEAOCTATOU-
HOTO MOHUMaHHUs o0yyaroniumcsi 0a30BbIX MOHSTHUN mpeaMera. B oTBeTe oTCyTCTBYIOT BBIBOABI. He B
IIOJIHOM Mepe MPOJAEMOHCTPUPOBAHBI YMEHUS PELIaTh TUIIOBBIE 3a/1a4M NIPEAMETA;

Hey0081emeopumenbHo — O0yJaIOUIUIICs TEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB Ipe-
MeTa, OTCYTCTBYIOT WJIM CZAETaHbl HETIPaBHJIbHbIE BBIBOBI U 00001IEHNS, 3ajaHNs] OUJIETa BBIMIOJIHEHBI HE
MOJIHOCTHIO WJIM HEMPAaBUIILHO; HET OTBETOB HA JIOMOJIHUTEIbHBIE BOIIPOCHI.

Kputepun ouneHuBaHMs BBINOJHEHHMS 33aJaHUI B TeCTOBOH (opMe (TeKymMid KOHTPOJb
¢opmupoBanus komnerenuuii OIK-1)

ITo utoram BBINOJIHEHHS TECTOBBIX 3a/IaHUH OIIEHKA MPOU3BOJUTCS MO YETHIPEXOANIbHOM IIKaIe.
[Ipu npaBUIBHBIX OTBETAaX Ha:

86-100% 3amaHuil — OLEHKA «OMAUUHOY,

71-85% 3amaHuii — OIIEHKA «XOPOULO»,

51-70% 3amaHuii — OLIEHKA «)Y008emME8OPUMETLHON,

MeHee 51% - oreHKa «Hey0081emeopumenbHo».

Kpurepun oneHnBaHusi JOMAIIHUX KOHTPOJIbHBIX 3agaHuil (1is ob0y4yaommxcs U30) (Te-
Kyl KOHTpoJb (popmupoBanus kommerenmmii OIK-1)

3aumeno — OOy4arOIUNCs Ui MOJyYeHHs 3a4eTa Mo JIOMAlIHeW KOHTPOJIbHOW paboTe J0JKeH
ycnenrHo (6omnee 50 % 3amaHuii) BBITOTHUTE 3aIaHUS U3 KaXKJ0TO pa3jielia, BXOASIIET0 B KOHTPOIbHYIO;

He 3aumeHo — XOTs Obl OJIMH M3 Pa3JesioB 3a/laHUs K paboTe HE BBINOJIHEH 00y4aromuMmcs (BbI-
notHeHo MeHee 50% pazzaena).

7.3. TunoBble KOHTPOJILHBbIE 32IAHUSI UJIH HHbIE MaTePHAJIbl, He0OXOAMMbIe 1JIs1 OLlEeHKU 3HAHMH,
YMEHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3YyOIIMX 3TaNbl (JOPMHUPOBAHUS KOM-
NMeTeHIuil B mpouecce 0CBOeHMsI 00pa30BaTeJIbHOM NMPOrPpaMMBbl

KoHTpoJibHBIE BONPOCHI K IK3aMeHY (MPOMeKYTOYHbII KOHTPOJIb)

1. ®ynkuus. O6mnacts onpeneneHust GpyHkiuu. CBOHCTBAa U Tpa@UKH OCHOBHBIX 3JIEMEHTApHBIX (yHK-
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Nogakown

o

10.
11.
12.

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

19.
20.

21.

22,

23.

.

[Ipenen pyukuu B 6eckoneynoctu. [Ipeaen GpyHkiuum B Touke.

BbeckoneuHo maibie ¥ OECKOHEYHO OOJIBIINE BEIUYHHBI.

IIpaBuia mpenenbHOro nepexoaa (TeopemMsl 0 npeelie CyMMbl, IPOU3BEICHHSI, YACTHOTO).
3ameuaTenbHble npeaensl. [Ipumepsr.

OyHK1Ms, HenpepbiBHAst B Touke. OCHOBHbIE TEOPEMBI O HENIPEPBIBHBIX (YHKIIMSIX.

[IponsBonHas. 3agauu, OPUBOJAIIME K MOHATHIO IPOU3BOAHON. MeXaHMYECKHM CMBICI IPOU3BOJI-
HOH. ['eomeTpuyeckuii CMBIC IPOU3BOIHOM. Y paBHEHHE KacaTeIbHON K KPUBOM.
Huddepenuupyemocts GpyHKIHH. CBSI3b MEXKITY HEPEPHIBHOCTHIO U U HEPEHITNPYEMOCTBIO.
IIpaBuna nuddepenuupoBanus (TEOPEMbl O IPOU3BOAHOM CyMMBbI, POU3BEEHHs, yacTHOro). I1po-
M3BOJ/IHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHH.

IIponsBonHas GpyHKIUY, 3aJaHHOIN HesABHO. I[Ipon3BOIHBIE BBICIINX MTOPSIKOB.

[IpuMeHeHne MpOU3BOIHOM K BEIYMCIICHHIO penenoB. [Ipaswiio Jlonurans.

OcHoBHbIE TeopeMbl AuddepeHnanbHOro ncuuciaeHus. Ipunoxenus Npou3BOJHON K BBIYMCICHHIO
npenenos. [Ipasuno Jlonurass.

Psan Teitnopa. Pa3znoxenue GpyHkuuii sin X, cos X, ex B psg Teinopa.

MonoToHHOCTH (pyHKIMH. JlocTaTOYHBIE YCIOBUS MOHOTOHHOCTH. HeoOXoauMble ycoBHsL.
OkerpeMyM ¢QyHkuuu. HeoO6xonumelil mpusHak skcTpemyMma. JloCTaTouHble NMPU3HAKK CYIIECTBOBA-
HUS DKCTpEMyMa.

Beimykiocts GpyHkiuu. Touku neperu6a. JlocraTouHble YCIOBHS BHITYKIOCTU (DYHKIINU.

Cxema noctpoenus rpapukoB QyHKIHA 0THOW IEPEMEHHOM.

ITonarue mnepBooOpa3Hoil. Heompenenenusiit unterpan. CBONCTBa HEONPEENCHHOIO HHTErpasa.
@®opMyJibl U IpaBUIIa HHTETPUPOBAHUS.

Mertoabl MHTErpUpoBaHus. IHTErpupoBaHUe TPUTOHOMETPUUECKUX (DYHKITUI.

3asaya 0 BBIYMCIIEHUH IUIOLIAIM KPUBOJIMHEHHOM Tpaneuuu. OnpeneneHne onpeeleHHOro HHTerpa-
J1a ¥ €ro FeOMETPUYECKUN CMBICIL.

['eomeTprueckue NpuIoKeHus ONPEeIEHHOT0 HHTEerpaia. Breruncienue miomaaei miockux Quryp,
00BbeMoB Te BpaleHus. HecoOCTBeHHbIE HHTETPaIbl.

Huddepennunanbable ypaBHeHUs nepBoro nopsaka. Oomiee u yactHoe pemeHus. 3agaya Kommu. Pe-
IHIEHUE JTUHEWHBIX ¥ OTHOPOIHBIX JU(PepeHIINATbHBIX YPaBHEHNUI TIEPBOTO MOPSIKA.

Jluneiinsle nuddepeHuanbHble ypaBHEHHs BTOpOro nopsaka. 3agada Komm.

IIpumepHbIe TecTOBbIC 3aJaHUs (TEKYIIM KOHTPOJIb)

O0pasen TecTOBOro 3a1aHus K pasaenay «J/Iuneiinas aaredpa»

Jlano A=| 231 82[* Y Torma B _3A
aHo A= , B= . Torma B' — aBHO. ..
0 1 -1 3 1) M PABHo
-2 3 2 -1 0 1
Janbl matpuiiel A = , B= ,C= , D= (3 —1), F= . YcTaHOBUTE COOT-
1 -1 3 1 2 1
BETCTBUE MexXAy npousseaenueM marpuil 1)AB; 2) BF; 3) CD; 4) FA u ux pe3yibTaToM
1 -2 3 0 O 5
a) ; b) ; C) ; d) ; €) HE BBIIOJIHUMO.
4 1 -1 6 -2 -1 -2
-2 -1 -3

3. Beruncnuts onpeaenurens |1 0 0

3 -4 2
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4. Pemuth cucTeMy JIMHEMHBIX YpaBHEHUH MeToaoM Kpamepa, MmaTpuuHbIM METOAOM M MeTo0oM ['aycca

5. Ansg Matpuiisl ( L

A wnh e

no

2%, + X, + 3%, =9,
X, —2X, + Xy =2,
3X, +2X, + 2%, = 1.

-2 3

j 06paTHa;1 HUMECT BU] ...

O0pasen TecTOBOIro 3aJaHuA K pa3aenay «BekTopHas anreopa»

AB-51), B(5-84) , a=(-10;2)
A(-3-12), B(-10:), C(0;2;3)

Koopauuatst Bekropa AB +& npy paBHBHL. ..

Ipoexmus Bextopa AB Ha 2BC npu paBHa

IIpu kakoM 3Hauennn K Bextopsr a = (L;2;Kk) u b = (4;-2;-1) OyAyT nepreHIuKyIsIpHb1?

Eciu aHbl Bektopa d =31 — | — 2k ub= (4,2,-1) . To koOpaAMHATHI BEKTOPHOTO MPOU3BEICHHS
(2d+b)xb pasubr:

O6beM napajuienenunesia, HOCTPOEHHOT0 Ha BEKTOPax

a=21 —J+2k,b=1+2]-2k,c=31 —6] +2k pasen...

O6pa3sen TecTOBOrO 3aIaHNUs K pa3iely «AHAJIUTHYECKAs TeoMeTpPHs»

VYrnoBoit ko3¢hUIMEHT npsAMOoH, neprneH Ky IsipHoil —4X— Yy —3=0 paBeH...

VYpaBHEHME NPSAMON, TPOXOIALIEH YePe3 TOUKU AZ3) ; B-LO) pyeer BU/L...
CocTaBuTh YpaBHEHHUE MPSIMOiA, TPOXOAsIIeh yepe3 Touky M (-1;4) neprneHIuKyIspHO MPSIMOit

x—6y+2=0.

VY CcTaHOBHUTE COOTBETCTBUE MEX/ly YPAaBHEHUSAMM U JIMHUSAMH, KOTOPbIE 33Jat0T 3TH YPaBHEHHS
2 2
x> Y° S A X2,y _
= ——=1 —+==1 S+ =
)5 7 : 2) 5 7 3 5 7
0) OKpPY’KHOCTb; 3) 3JUIMIIC; T)rumnepOoina, 1) napadona.

Haiitn pamiyc okpyxksoctn X +Y° +10y +16x—11=0,

Oo0pasen TecToBoro 3aganus kK pasaeny «Havama maremaTtudeckoro anajaun3a, QyHKIuM oj-
Ho#i nepemenHoii (POII), npeneJi, HempepbIBHOCTD, TPOU3BOAHA

Jlana ¢pyskuus Y =~/X° +X—6+5. Torna ee 061acThI0 3HAYCHHUIA ABIAETCA MHOXKECTBO. ..

Yucno Touek paspbiBa QyHKIHH Y = BHO...

(X-5)(x+3). "
2X 3x

I[Tpu ucnionb3oBanuu npasmia Jlomurans lim

aBCH ...
x>0 ]1—g p

4x

_ A3x
4. Haiitu npoussoanyio pynxuuu Y =€ -arctg2x
3
. . X
VYrn0Boil kK03 UIMEHT KacaTenbHOM K rpaduky QyHKIUN Y = 3 X+1 B TOuke X, =3 paBeH ...

4
X
VYkaxkuTe IJIMHY UHTEpBaja BBITYKIOCTH BBEpX rpaduka QyHKIUU Y = ) +2x° —9x* —1.
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O0pasen TecToBoOro 3aganus K pasaeay «MHTerpanbHoe ncunciaenue ®OI»

1. MHuoxecTBO nIepBooOpa3HbIx Gpynkuuu f (X) _ X

UMECT BU[ ...
X+2

2. Haiitu jskﬁ X cOS xdX .

3. Ilnomangs 061acTH, OrpaHMYEHHON THHUAME Y =5—X*, Yy =1 paBHa...

1
4. Bsruuciure: Ixe’zxdx
0
+00
5. HecobGcTBeHHBII HHTETpAT J.(x—2)74dx paBeH ...
3

O0pasen TecToBOro 3a1aHuA K pasaeay «O0bIKHOBeHHbIe 1M (depeHHAIbHbIC YPABHEHHD)

1. Haiiaure obmee penrenue qudhepeHIHanbHOTo ypaBHEHH: X Y'= (1— x)y

l:y_l
X

2. Eciam y(x) — perieHue ypaBHEHHs ) ,yaoBieTBopsitoiiee ycioButo y(2) =3, toraa y(1) paBHo

3
3. O6mwum pemenreM U epeHIHaTLHOrO ypaBHeHus Y — 3x2y = Xe* smnsercs QyHKIHS. ..
4. 3anano nuddepenunansHoe ypaBuenue Y'+4y'—3y = 0. Torga cooTBeTCTBYIONIEE €MY XapaKTepH-

CTMYECKOE YpaBHEHUE UMEET BU]
5. YacTHOMY pelieHuto JTUHEHHOTO HeOJHOPOIHOTO U PepeHIINaIBHOTO YpaBHe-
Hus y''=5Y'+6Y = X +1 1o By ero npaBoi 4acTH COOTBETCTBYET )YHKIHS. . .

IIpumep 3axannii Mo pa3aesiaM U3 AOMAIIHUX KOHTPOJBHBIX padoT Ajs o0yqaromuxcsa U30
(TeKkyuii KOHTPOJIb)

Paznen 1 «Jluneitnas anreGpa»

( 1 —2) (1 2 ]
A = B =
1.1. Jlaasl MaTpuIsl = 0 u 3 -1 . Haiitn matpuny C=B+A .

2 -1
5-1 2)B=-3 4
A= 1 0
1.2. Tano 01 -3 , . Halitn matpuny A-B.
1 2 3
21 4
1.3. BelunciuTe onpenennuTenb 0 -1 .
2X, —4X, +3%; =1,
X, —2X, +4X%; =3,
3X, — X, + 5%, = 2.

1.4. Pemnth cuctemMy ypaBHEHUM
Pazgen 2. BekropHas anre6pa

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

2.1. Haiitu koopauHaThl BEKTOpa AB y ero JUIMHY, €CIIU

13



— —

a:(—1;3;—1), b=BC, B(Z;_3;_1)C(2;_3;0). Haiit Bextop 28— D,

u 3B, com [I=Y2 PI=3
2.3. Haiitn ckanspHOe npousBeeHne BekTopos & u O ecim , Y yToJI MEXK]ly HUMU

45"

2.2. JlaHbl BEKTOPBI

—

a=i+2j-k b=@13-1)
a=i+2j-k b=i—4j+2k
2.6. Haiitu 00BbEM nupaMuibl, MOCTPOSHHOM HAa BEKTOpaxX a=21+| : b=i+2k, c=1-3]+k .

Paznen 3. Ananutuueckas reomMeTpus
3.1. Haiitu ypaBaenne meauansl CD Tpeyronsnuka ABC, eciii BepuHbl UMEIOT KoopauHatel: A(-6; -

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

2.4. HaiiTu KOCUHYC YIJIa MEX1Y BEKTOpaMu

2.5. HaiiTu BeKTOpHOE IPOU3BEACHUE BEKTOPOB

3.2. Haiftu ypaBHEHHE IPSMOH, POXoIsmIe uepe3 Touky A(-6; -3),  MepHneHAuKyISIpHO TPSIMOH 6X
-3y +1 =0.
3.3. Yka3zaTh ypaBHEHHE OKPYKHOCTH, KOTOpasi mpoxoaut yepe3 Touky A(11;8)

¢ ueHtpom B Touke C(-1;3).

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

3.4. Haiitu paguyc oKpy*’HOCTU

Pa3znen 4. Hauana marematudeckoro aHanusa, pyHkuuu onnoit nepemennoit (OOII), npenen, HenpepbiB-
HOCTb, TPOU3BOHAS
Haiitn npenensi:

x2—2x+1 +12—+/4—
a). lim—— 0). lim VX v *
—-12x2—x—1 x—=—4 x4+ 2x—8
) lim 10x—7 ) i 1 —cos8x
B). TI). _
x—ewo 3xY+2x3+1 xl—lﬂ X -sin4x

Haiitu nmpon3Boanble crneayromux QyHKIIHIA:

a). y =3 X% + 5x2 0). y = 1-fgx
1+fgx
B). V= sin®bx - ¥ T). y = gltctgx
n)- y =arctg2x +- ¢ | ¥ =In(cosx)
X
Hccnenosarh GYHKIUM M TIOCTPOUTH UX TPAQUKK:
a). 2 , 0). 12
yv=x"+x"—8x+7 y=
x+3

Paznen 5. MUnTterpanbroe ucuncinenue @OI1T
Halitu HeonpeneI€HHbBIE UHTETPaJIbL:

a). [(6x — 2)dx 6). I dx
3—4x
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B). I xdx

cos? 4x

r). | [sin2x-cos6xdx

2. BeraucnuTh miomaas GUrypsl, OrpaHuueHHON JTUHUSIMU:
yi=x+1 x=0
Paznen 6. O6bikHOBeHHBIC UG (PepeHIInaIbHBIE YPAaBHCHUS
Pemmmts muddepennmanbabie ypaBHEHUS:

a). .'}12 + 1= x}r}r’

0). 3y
) ——— = (x+1)*
Y T a1 (x+1)

7.4. CooTBeTCTBHE LIKAJIbI OLIEHOK U YPOBHEi chopMHUPOBAHHBIX KOMIIETEHIHIi

Yposens chop-
MHPOBAHHBIX
KOMIIETEHIIUHA

OrneHka

TloscHenus

Bricokuii

OTJIMYHO

TeopeTnueckoe cojepkaHUE Kypca OCBOEHO IMOJIHOCTbIO, BCE
MPEelyCMOTPEHHBIE MPOrpaMMoil oOyueHus ydeOHble 3aJaHHs BbI-
IIOJIHEHBI.

OO6yyaronuiicst cnocoOeH peliaTh THIIOBbIE 3a1a4n mpodeccu-
OHAJILHOM J1€ATEIbHOCTU HAa OCHOBE 3HAHWMN OCHOBHBIX 3aKOHOB Ma-
TEMaTUYEeCKMX  HAyK ¢  OpUMEHeHHeM  UHGOPMaIMOHHO-
KOMMYHUKAIIMOHHBIX TE€XHOJIOTWM, JA€T IOJHBIM, pa3BEPHYTHIA OT-
BET HA MOCTABJICHHBI BOIPOC, MMOKA3BIBAET COBOKYIHOCTh OCO3HaH-
HBIX 3HaHWN 00 OOBEKTE, JOKA3aTeIbHO PAaCKPhIBAET OCHOBHBIC TO-
JIO’)KEHUS TEMBI; B OTBETE MPOCIEKHUBACTCS YETKAsA CTPYKTypa, JIOTH-
yecKkasi IMOCJIe0BAaTEIbHOCTh, OTpa)karollas CYUIHOCTb pacKpblBae-
MBIX NOHATHHA. OKOHYATEIbHBIA OTBET AETCS C aJ€KBAaTHBIM MCIIOJb-
30BaHMEM HAYYHBIX TEPMHUHOB C TMOAPOOHBIMH U 0€30MHMOOYHBIMU
BBIKJIaJIKaMH, MTOKa3aHa CIOCOOHOCTh OBICTPO pearupoBaTh Ha yTOU-
HSOIIME BOIIPOCHI

bazoBriit

XOPpOLIO

Teopetnueckoe cofep)aHUE Kypca OCBOEHO IOJIHOCTBIO, BCE
MPEAYCMOTPEHHBIE TIPOrpaMMoil oOydeHHUs ydeOHbIC 3aJaHus BHI-
IIOJIHEHBI C HE3HAYUTEIbHBIMU 3aMEUaHUAMMU.

OOyyaromuiicst cnocoOeH pelaTh TUIOBbIE 3aa4uu podeccu-
OHAJILHOM NI€ATEIBHOCTH HAa OCHOBE 3HAHMN OCHOBHBIX 3aKOHOB Ma-
TeMaTuku. [Ipu 3TOM 1aH TOCTATOYHO IMOJHBINA, PA3BEPHYTHIM OTBET
Ha IOCTaBJIEHHBIN Bompoc. OTBET CTPYKTYpUpPOBaH, JOTUYEH, U3JI0-
KEeH B TepMHUHaxX Hayku. OJIHAKO JOMYIEHbl HE3HAUUTEIbHbIE OIIN0-
KM, CYIIECTBEHHO HE BIMSAIOLIME HA XOJ PEIICHUS 3a7auu WIN HEl0-
YeThl, UCIIPABIIEHHbIE 00YYaIOIMIMMCSI C TOMOIIbIO BOIIPOCOB MPETO-
JlaBaTens

[ToporoBsbiii

YAOBJIETBO-
PUTEIBHO

Teoperuueckoe cojepkaHue Kypca OCBOEHO YaCTHYHO, 0OJIb-
IIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoi 00ydeHHs y4eOHBIX 3a/1a-
HUH BBIIOJIHEHO, B HUX UMEIOTCS OIIMOKH.

OOyuaromuiics MpH peleHuH TUIOBBIX 3a1ad IMpodeccHo-
HAJIbHOW JIeATEIbHOCTH, HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB Ma-
TEMAaTUKHU JA€T HEMOJIHBINA OTBET, JOTUKA U MOCIEA0BATEIBHOCTD U3-
JIOXKEHUS UMEIOT CYLIECTBEHHbIE HapylleHus. Jlonymens! ommuoku B
XOJI€ BBIIIOJHEHUS 3aJlaHusl, BCIEACTBHE HEIOCTATOYHOI'O IOHUMAa-
HUs oOydaromumces 0a30BBIX MOHATHH mpeamera. B oreere orcyT-
CTBYIOT BbIBOZIbl. He B NONHON Mepe npoAeMOHCTPUPOBaHbl YMEHUS
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Yposens chop-
MHPOBaHHBIX OreHka [MosicHeHust
KOMIIETEHIIUHA

peliaTh TUIIOBLIC 3aJa41 NPCAMETA

Teoperndeckoe conepxannue Kypca He OCBOSHO, OOJIBIIMHCTBO
NPEIYCMOTPEHHBIX MPOrpaMMOi 00ydeHus: y4eOHBIX 3afaHuil Tu0o
HE BBIINOJHEHBI, JIN0O COIEpKaT TpyOble OMMOKH; JOTOJHUTEIIbHAS
caMocCTosiTeNIbHAs paboTa HaJ MaTephaloM HE IpHBeElIa K KaKoMy-
a100 3HAYNTEITHLHOMY ITOBBIIICHHIO KauyecTBA BBHIIOJIHEHHS Y4eOHBIX
3aJaHuM.

Heyznosne- | OOydaromuiicst He CHOCOOCH peIIaTh TUIOBBIE 3a/1aui TPodeccho-
TBOPUTENBHO | HAJHHOM EATENTbHOCTH Ha OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MaTe-
MaTUYECKUX M €CTECTBEHHBIX HaYK C IPUMEHEHHEM HH(OpMalnOH-
HO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHH. JleMOHCTpHpYET He3HAHUE
TEOPETHYECKUX OCHOB IIPEMETa, OTCYTCTBYIOT WJIM CJIeTIaHbl HeTlpa-
BWJIBHBIEC BBIBOJIBI M 0000IICHNS, 3a1aHNs OWJIeTa BHIIOJHEHBI HE
HOJTHOCTBIO MJIM HETIPaBWIBHO; HET OTBETOB HA JIOMOJHHUTEIILHBIE BO-
POCHI.

Huzkui

8. MeTroauyeckue yKazaHus AJIsl CAMOCTOSITeIbHON padoThl 00y4arouxcst

CamocrosrenbHas paboTa CrocOOCTBYET 3aKPEIJICHUIO HAaBBIKOB PabOoThI ¢ yueOHOM U HayyHOH JIH-
TEpaTypor, OCMBICICHUIO U 3aKPEIUICHHIO TEOPETHYECKOTO0 MaTephalia 10 YMEHHUIO apryMEHTHPOBAHO
HCIOJIb30BAaTh MAaTEMaTUYECKHE METOBI JUIs peILIEHHs TOCTAaBJICHHbIX 3aj1ay.

CamocrosTenbHas paboTa BBIOTHSAETCS BO BHEAYJUTOPHOE (AyJUTOPHOE) BpEeMs IO 3aJaHHUI0 U
IIPU METOJMYECKOM PYKOBOJICTBE MpernojaBares, Ho 0e3 ero HemoCPEACTBEHHOT0 y4acTHsl (MIpH YacTH4-
HOM HETIOCPECTBEHHOM YYaCTHH IIPETIOIaBaTellsl, OCTABIISIONIEM BEIYIIYIO POJIb B KOHTPOJIE 3a paboToi
CTY/IEHTOB U MarucTpaHTOB).

CamocTosTenbHas pabota OakajaBpoB B By3€ SIBJISIETCSI BXKHBIM BUJIOM MX y4eOHOHN M HAy4dHOM Jies-
TenbHOCTH. CamMocTosTeNbHAs paboTa UrpaeT 3HAUUTENBHYIO POJIb B PEHTHHIOBON TEXHOJIOTMU OO0YYEHHMS.
[ToaTomy camocTosiTenbHast paboTa T0JKHA CTaTh dPPEKTUBHOM U TeJIEHAPABICHHOM Pa0OTOM CTYICHTOB.

Dopmul camocmosmenvbHou pabomul.

OCHOBHBIMH BU/IaMH CaMOCTOSITEIbHON pab0ThI 00yYaroIuXcsl SIBISIOTCS:

- 3HaKOMCTBO U M3y4EHHE MATEPUAIOB JIEKIIMOHHBIX M MPAKTUYECKUX 3aHATUH Ul MOATrO-
TOBKHM K ayJUTOPHBIM 3aHATHAM (JIEKITUSAM, Ta0OPATOPHBIM M MPAKTHYECKUM 3aHSTHSM) M BBITIOJTHEHUE
COOTBETCTBYIOILIUX 3a[aHUH;

- M3y4eHUE YU4EeOHON M METOAWYECKOW JIMTepaTyphl, MAaTEPHAIIOB C MPUBJICYCHUEM DJICKTPOH-
HbIx cpeacte SUOC (MOODLE);

— MOATOTOBKA K TECTOBBIM 3aJIaHUSIM;

— BBINIOJHEHUE KOHTPOJIHHOTO JIOMAITHETO0 3aanust ooydaronmrcs N30;

— TOATOTOBKA K 3a4€Ty, SK3aMEHY.

CamoCTOsITENHbHOE BHITIOHEHUE MeCmosblX 3a0aHull TIO BCEM pasziesiaM JUCIUILTHHBI C(hOpMHUPOBAHBI
B (oH e o1ieHOuHBIX cpeacTB (POC)

CogepxaHuie TECTOB IO AUCIHUILIUHE OPUEHTHUPOBAHO HA TOJATOTOBKY OOYYaOIIUXCSI IO OCHOB-
HBIM BOIIPOCaM Kypca. YPOBEHBb BBIMOJHEHHUS TECTA TMO3BOJISET MPEMOAaBaTeNIsIM CYyIUTh O XOJIe CaMo-
CTOATENHHOU pabOThl 0O0YYAIOIINXCS B MEKCECCUOHHBIN TIEPUOI U O CTENIEHU WX MOJTOTOBKH K dK3ame-
Hy/3a4eTy.

JlaHHbBIE TECTBI MOT'YT UCIIOJIB30BATHCS:

—  o0yyarouuMucs Npy MOJArOTOBKE K 3a4eTy, IK3aMEHY B (popMe CaMOIIPOBEPKU 3HAHU;

—  IperojAaBaTeNIsIMU Ui MPOBEPKHU 3HAHUH B KadecTBE (DOPMBI MPOMEKYTOYHOTO KOHTPOJISI Ha
71a00paTOPHBIX U JIEKLIMOHHBIX 3aHATHUSAX;
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— IS IPOBEPKHU OCTATOYHBIX 3HAHUHU 00yUaIONINXCs, U3YUUBIIUX TAHHBIA KypC.

Tecmosvie 3a0anusi pacCUNTAHbI HA CAMOCTOSITEIIbHYIO Pa00OTy 0€3 MCIOIh30BaHMsI BCIOMOTaTeIbHBIX
MarepuaioB. To €CTh MPH WX BHIMOJHEHUN HE CIIEAYET MOJIb30BATHCS YICOHOU U APYTUMU BUAMU JIATEPATy-
PBL

J1J1st BBITIOTTHEHUS MeCcmo8020 3a0anusl, IPEXkKJIe BCETo, CIIEAYeT BHUMATEIILHO MPOYNTATh MIOCTABJICH-
HbIM Bonpoc. [lociie 03HaKOMIIEHHUSI ¢ BOIIPOCOM CIICIyeT MPHUCTYIATh K BEIOOPY IpeiaracMbIx BapHAHTOB
OTBETA.

Ha BeInonmHeHre mecma OTBOAMTCS OrpaHudeHHOE BpeMst. OHO MOXKET BapbHPOBATHCS B 3aBHCUMOCTH
OT YPOBHSI TECTHPYEMBIX, CIIOKHOCTH ¥ 00heMa TeCTa.

BeInostHeHUE UHOUBUOYATLHOU KOHMPOILHOU 0oMawHell pabomsl SIBISICTCS YaCThI0 CAMOCTOSTEb-
HOU paboTel oOyvaromerocs N30 u mpegycmaTpuBaeT MHAWBHIYaTbHYIO paboTy oOydaromuxcs ¢ y4aeo-
HOM, TEXHHYECKOM M CITPABOYHOM JTUTEPATYPO IO COOTBETCTBYIOIIMM pa3jieiaM Kypca.

OO6yuaromuecst BBIMOIHAIOT 3aJaHus IO BApUAHTaM.

[IpenonaBatens kadeapbl OCYIMIECTBISET TEKYIEe PYKOBOJACTBO, KOTOPOE BKIIFOYACT: CHCTEMATH-
YECKUE KOHCYJIBTAIIUU C ISJIBI0 OKa3aHUs OPTaHH3AIMOHHON W HAYYHO-METOINICCKOM TTOMOIIH CTYICH-
Ty; KOHTPOJIb HaJl BHIIIOJHCHUEM pabOThl B YCTAHOBJICHHBIC CPOKH; ITPOBEPKY COJIEpKaHus U ohopmiie-
HUS 3aBEPIICHHON paOOTHI.

Koumponvnaa domawnsas paboma BHIIOTHSIETCS 00yYaIOUIMMCSI CAMOCTOSTETILHO U JTOJIKHA OBIThH
MIPEJICTaBJICHA K MPOBEPKE 10 HAYalla IK3aMCHAITMOHHON CECCHH.

OOyuatoniuiecsi, He BBIMOJIHUBIIHNE KOHMPOJbHble OOMAauiHue pabomul, K cade 3aueTa, dK3aMeHa
He jomyckarorcs. Pabora momkHa OBITh aKKypaTHO OQOpPMIICHA B TIEYATHOM WIIM MHUCHMEHHOM BHJIC,
yno0Ha JUIsi TPOBEPKH U XPaHCHUSI.

9. IlepeueHb MHGPOPMALMOHHBIX TEXHOJIOIMii, HCIOJIb3YeMbIX NIPH OCYLECTBJIEHHH 00pa3oBaTelb-
HOTI'0 MpoIecca Mo AUCHHUILINHE

JUjig ycneniHoro OBJaieHus AUCUUIIIIMHON UCTIONB3YIOTCS CIIEAYIoIne UHPOPMAIIMOHHbIE TeX-
HOJIOTHH O0yUYeHHMS:
e [lpu mpoBeneHNH JEKIMH HCIOJB3YIOTCS TPE3CHTAIMK MaTepuaia B mporpamme Microsoft
Office (PowerPoint).
* [IpakTHueckue 3aHATHE MO JUCHMIUIMHE MPOBOAATCS C TNPUMEHEHHEM HEOoO0XOIUMOro
METOAMYECKOr0 MaTepHaia (METOANYECKHE yKa3aH!sl, CIPAaBOYHUKY, HOPMATUBBI U T.I1.)
* B ciayyae AMCTaHIIMOHHOIO M3YYEHMSI IUCHUIUIMHBI M CAMOCTOSITEIbHOM paObOThl UCIIONb3YyeTCs
SUOC (MOODLE)
Jlexuuu mpoBOJATCS B OOBIYHBIX ayauTOpusx. [IpakTudyeckue 3aHATHS MPOBOJAATCS MIM B OOBIU-
HBIX ayJUTOPHUSIX WM B KOMIIBIOTEPHOM KJIACCE C MCIOJb30BaHUEM CHENMaIbHBIX nporpamm. [Ipu npo-
BEJICHUU MPAKTUYECKHUX 3aHATUI CTYAEHTHI UCHOJIB3YIOT Y4eOHO-METOAMUYECKYIO JINTepaTypy, IpU HE0O-
XOJUMOCTH BbIIa€TCS pa3AaTOUHbII MaTeprall: TaOIUIbl, 3aJaHHsI.
TecToBBIN KOHTPOJIb 3HAHUI MOKET NMPOBOAUTHCS B OOBIYHON ayAMTOPUHU U B KOMIIBIOTEP-
HOM KJ1acce.

WNubopmaTuBHO-pa3BUBAIOIINE TEXHOJOTHH O0YUYEHHUsI MCIIOJB3YIOTCSA B OCHOBHOM C Y4YETOM pa3-
JUYHOTO COYETaHUs TPaJAULMOHHBIX (HOpM (JIEKIHs, U MPAKTUUYECKOE 3aHATHE, KOHCYJIbTAlUs, CAMOCTOS-
TeNbHas paboTa).

YHuBepcurer obecrieueH HeOOXOAMMBIM KOMIUIEKTOM JMIIEH3MOHHOTO MPOTrpaMMHOI0 olecrede-
HUS:

®  CEMEHCTBO KOMMEPYECKUX OTEPAIMOHHBIX cucTeM ceMelicTBa Microsoft Windows;

e oducHbIif nakeT npunoxxeHuit Microsoft Office;

e [porpamMMHasi CHCTeMa JUIsi OOHAPYKEHUsI TEKCTOBBIX 3aMMCTBOBAHHH B yUEOHBIX U HAYUHBIX
paborax «AnTurutaruat.BY3».
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10. Onucanne MaTepuaJbLHO-TeXHHYECKOIi 0a3bl, HeOOXOAUMOIi 115 OCyIeCTBJIEHHA 00pa3oBa-
TeJILHOI0 Npolecca Mo AUCHUIINHE

Peanu3zanus yaeOHOTO mporiecca OCyIeCTBISIETCS B CIICIUABHBIX yYEOHBIX ayJAUTOPUSIX YHUBEP-
CUTETa JJI MIPOBEICHUS 3aHATHIA JICKIIMOHHOTO THITA, MTPAKTUYECKUX 3aHSATHUH, TPYNIIOBBIX W WHIAWBHUIY-
AJIbHBIX KOHCYJIbTAIIMA, TEKYIIET0 KOHTPOJISI ¥ IIPOMEXKYTOYHOH aTTecTanuu. Bee ayTuTopun yKOMIUICK-
TOBaHBI CICIHATU3UPOBAHHON MEOENbI0 W TEXHUYECKHMMH CPEICTBAMHU OOYYCHHUS, CIYKAIIUMU st
npeAcTaBieHUs ydeOHoN uH(opManuu Oonbinod ayautopuu. IIpm HE0OXOIUMOCTH O0O0yJaroITUMCS
npeJyIaraloTcss Habopsl IEMOHCTPAILIHIOHHOTO 000pyIOBaHUS U y4eOHO-HATIISAHBIX MOocoOui, obecnedn-
BaIOIIME TEMAaTUYCCKUE HWIUTFOCTPALINH.

CamocrosiTenpHast paboTa 00y4YaroNIMXCcsl BRIOTHSAETCS B CHCIHATU3UPOBAHHON ayJAUTOPHH, KO-
Topasi 00OpyZoBaHa y4eOHOW MeOeNblo, KOMIBIOTEPHONH TEXHHKOH C BO3MOXKHOCTBIO IOJKIIOYCHUS K
cetn «MHTEpHET» M 00ECIIEYeHNEM JOCTYIA B AIEKTPOHHYI0 HMH(POPMALMOHHO-00pa30BaTEIbHYIO CpEelLy
YIIITY.

EcTh momenienue A1 XpaHeHUs ¥ MPOQPIIAKTHYECKOTO 00CITY)KHBaHHS YI€OHOTO 000pyTOBaHHUS.

TpeGoBanus K ayIMTOPUSIM

HaunmenoBanme CIICINAaJIbHBIX

MOMEILEHU I OCHAaIIIEHHOCTH CTIEHUATBHBIX TOMELICHU I
U IIOMEUICHUN ISl CaMOCTOs- Y MTOMEIIEHHH JUIsl CAMOCTOSTEIbHON paboThI
TEJILHOHM PaboOTHI
IlomeleHue nist JIEKIMOHHBIX VYuebHas ayquTOpus s IPOBEACHUS 3aHATHH JIEKIIMOHHOTO TUIIA, FPYIIIIO-
3aHATHUH, TPYNIIOBBIX U UHIUBU- BBIX U UH/MBUlyaJIb-HbIX KOHCY/IbTALMH, TEKYILErO KOHTPOJIS U IIPOMEXKY-
JlyaJIbHBIX KOHCYJIbTALIUH, TEKY- TOYHOH aTTEeCTalMH, OCHALLEHHAs CTOJIAMU U CTYJIbSIMHU.
el ¥ MPOMEXYTOUHOH arTecTa- | JleMOHCTpannoHHOE MYyJIbTUMEINHHOE 000PYAOBaHUE: IPOEKTOP, POYTED,
L. JKpaH.
[lepenocHsle:
- HOYTOYK;

- KOMIUIEKT 3JIEKTPOHHBIX Y4eOHO-HarJIAJHbIX MaTepHaIoB (IPe3eHTAIINH)
Ha ()IIenI-HOCHTENAX, 00ECTIeUNBAIONINX TEMATHUECKHIE HILTIOCTPALINH.
ITporpammuoe obecrieucHue:

- Windows 7, License 49013351 YI'JITY Russia 2011-09-06, OPEN
68975925Z27E1309

- Office Professional Plus 2010, License 49013351 VIJITY Russia 2011-09-
06, OPEN 689759257ZE1309;

- Kaspersky Endpoint Security mis 6usneca- Crangaptaeiii Russian Edition.
250-499 Node 2 year Educational Renewal License. JIniieH3HOHHBII cepTH-
¢uxar: Ne munensun 1B08-201001-083025-257-1457. PN: KL4863RATFQ.
Cpoxk ¢ 01.10.2020 o 09.10.2022r.

- CnpaBouHo-nipaBoBas cucrema «Cuctema TAPAHT». CBoGoHBII 0-
cTYI;

- CrpaBounas IIpaBosas Cuctema Koncynsrantlimroc JloroBop conmpoBox-
Jenust sk3eMIusipoB cucrteM Koncynprantllintoc Ne 27/12-6-61/0373/19-
223-03 ot 16.12.2019 rona. Cpox ¢ 01.01.2020 r mo 31.12.2020 r.;

- «Anrtumaruat. BY3» Jforosop Ne 2277/0091/20-223-06 ot 17.03.2020
roga. Cpoxk ¢ 17.03.2020 r mo 17.03.2021 1.

ITomemenue aJis NpoOBEAEHUS YueOHas ayTUTOpHs IS IPOBEACHUS 3aHATHH JIEKIMOHHOTO THUIIA, TPYIIIO-
IMPaKTUYCCKUX SaHﬂTHﬁ, mpome- BbIX 1 THAWBUYaJIb-HBIX KOHCyJ'lBTaHHﬁ, TEKYIIETO KOHTPOJA U ITPOMEKY-
JKYTOYHOH aTTecTaluy. TOYHOM aTTecTallly, OCHAIICHHAsI CTOJIAMH U CTYJIBSIMH.
JleMOHCTpanmoHHOE MYJIbTUMEIUHHOE 000pYAOBaHUE: POEKTOP, POYTED,
9KpaH.

IepenocHsle:

- HOYTOYK;

- KOMIUIEKT JJIEKTPOHHBIX Y4eOHO-HaIJIAJHbIX MaTepHaIoB (Ipe3eHTAIN)
Ha (hIIenI-HOCHUTENX, 00ECTICUNBAIONINX TEMATHUECKHIE HILTIOCTPALIUH.
ITporpammHOe 0becnieueHueE:

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

- Office Professional Plus 2010, License 49013351 YI'JITY Russia 2011-09-
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06, OPEN 68975925Z2ZE13009;

- Kaspersky Endpoint Security mrst 6usneca- Cranmaptabiit Russian Edition.
250-499 Node 2 year Educational Renewal License. JIuneH3nouHsI# cepTH-
¢uxat: Ne munensun 1B08-201001-083025-257-1457. PN: KL4863RATFQ.
Cpoxk ¢ 01.10.2020 o 09.10.2022r.

- CripaBouHo-TIpaBoBasi cuctema «Crucrema TAPAHT». CBoOomHbI#H 10-
CTYII;

- CnpaBouHas [IpaBoBas Cucrema KoncynerantlInroc JloroBop conpoBox-
JeHust sk3eMIusipoB cucteM Koncynprantllintoc Ne 27/12-6-61/0373/19-
223-03 ot 16.12.2019 roma. Cpoxk ¢ 01.01.2020 r mo 31.12.2020 r.;

- «Antumaruar. BY3» Jlorosop Ne 2277/0091/20-223-06 ot 17.03.2020
rona. Cpok ¢ 17.03.2020 r mo 17.03.2021 r.

ITomereHus 11t CaMOCTOSATENb-
HOM paboThI

1. Ilomemienue a1t CaMOCTOSITENILHOM PabOThl, OCHAILIEHHOE CTOaMH 1
CTYJIBSIMH; TIEPEHOCHBIM MYJIbTUMEIMHHBIM 000pynOBaHUuEM (HOYTOYK,
9KpaH, IIPOEKTOP, POYTEP).

[TporpammHOe oOecnieueHue:

- Windows 7, License 49013351 YI'JITY Russia 2011-09-06, OPEN
68975925727E1309;

- Office Professional Plus 2010, License 49013351 YI'JITY Russia 2011-
09-06, OPEN 68975925Z2ZE1309;

- Kaspersky Endpoint Security mis 6usneca- Crangaptaeiii Russian Edition.
250-499 Node 2 year Educational Renewal License. JIuneH3uoHHbIH cepTH-
¢uxat: Ne muuensun 1B08-201001-083025-257-1457. PN: KL4863RATFQ.
Cpox ¢ 01.10.2020 o 09.10.2022r.;

- CripaBouHo-TipaBoBasi cuctema «Cucrema 'APAHT». CBoOo1HBII 110-
CTYI;

- Cnpasounas [IpaBoBas Cuctema Koncynbrantllntoc JJoroBop conpoBox-
JeHus K3eMIUBIpoB cucteM Koncymprantllmoc Ne 27/12-6-61/0373/19-
223-03 ot 16.12.2019 roma. Cpox ¢ 01.01.2020 r mo 31.12.2020 r;

- «ArTunmarnat. BY3» Jlorosop Ne 2277/0091/20-223-06 ot 17.03.2020
rona. Cpok ¢ 17.03.2020 r mo 17.03.2021 r.

2. IlomereHue U1 CAMOCTOSITETIFHOM paboThI - yueOHas ay AUTOPHS IS
MIPOBEICHUS 3aHATHH JICKIIHOHHOTO THIIA, 3aHATHH CEMHHAPCKOT0O THIIA,
IPYNIIOBBIX U HHIUBHYAIbHBIX KOHCYJIBTAINH, TEKYILIEr0 KOHTPOJIS U
MIPOMEKYTOYHON aTTECTALlNH, OCHAIIIEHHAs CTOJIAMH U CTYJIBAMH; pabodnMu
MECTaMH, OCHAIIICHHBIMU KOMITBIOTEpaMH C BBIXOZIOM B ceTh MIHTEpHET H
ANEKTPOHHYI0 HHOOPMAIIMOHHYIO 00pa30BaTENbHYIO CPEIY:
-IEMOHCTPAlMOHHOE MYyJIbTUMEINHHOE 000pyI0BaHNe (KOMITBIOTED, SKPaH,
cUCTeMa MHTepaKTUB-Has npsmoit mpoekimu SMART Board 480);

- KOMIUIEKT 3JIEKTPOHHBIX y4eOHO-HaIJIAJHBIX MaTepHaIoB (IPe3eHTAIINI)
Ha ()IIenI-HOCHTENAX, 00ECTICYNBAIONINX TEMATHUECKHIE HILTIOCTPALINH.
[TporpammHOe oOecnieueHue:

Windows 7, License 49013351 YTJITY Russia 2011-09-06, OPEN
6897592577E1309;

- Office Professional Plus 2010, License 49013351 YI'JITY Russia 2011-09-
06, OPEN 689759257ZE1309;

- Kaspersky Endpoint Security mis 6usneca- Crangaptasiii Russian Edition.
250-499 Node 2 year Educational Renewal License. JTunen3nouHsIit cepTu-
¢uxat: Ne munensun 1B08-201001-083025-257-1457. PN: KL4863RATFQ.
Cpoxk ¢ 01.10.2020 mo 09.10.2022r.;

- CnpaBouHo-nipaBoBas cucrema «Cuctema 'APAHT». CBoGoHBIH 10-
cTYI;

- Cnpasounas IIpaBosas Cuctema Koncynerantllntoc JloroBop conpoBox-
JeHunst sk3eMIusipos cucteM Koncynsrantllitoc Ne 27/12-6-61/0373/19-
223-03 ot 16.12.2019 rona. Cpox ¢ 01.01.2020 r mo 31.12.2020 r.;

- «Antumaruat. BY3» Jforosop Ne 2277/0091/20-223-06 ot 17.03.2020
rona. Cpok ¢ 17.03.2020 r mo 17.03.2021 r.

IMomerenue 1uist XpaHSHUsI 1
mpoduIaKTHIECKOro 00CITyK1Ba-
HUS y4eOHOTO 000pyIOBaHUS

[TepeHocHoe 1eMOHCTPAIIMOHHOE 000pyJ0BaHKe (MYJIbTHMEANHHbIC TPOCK-
TOPBI, SKpaHbl, HOYTOYKH).

Pacxo/Hble MaTepuanbl Ui PEMOHTa 1 00CIYKUBaHHS TEXHUKH.

Mecra 1151 XpaHeHust 000pyIOBaHUsI
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