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1. O0mue moJ10KeHUA

Jucnunminna «MaTteMaTHKa» OTHOCUTCS K 6a30BOM 4acTu y4yeOHOro IUIaHa, BXOJSIIET0 B COCTaB 00pa-
30BaTeNIbHON MTporpamMMsbl Beiciiero oopasoanus 29.03.03 TexHomnorus nmoymrpaduyeckoro U yrnakoBod-
HOTO Mpou3BoACTBa (poduib — TexHoIorus U AU3aifiH yIaKkOBOYHOTO MPOU3BOJICTBA).

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

o ®enepanbhbiii 3akoH «O0 obpazoBanuu B Poccuiickoit deneparyn», yTBEpKACHHBIA MPHUKa-
30M Muno6paayku PO Ne 273-D3 ot 29.12.2012,;

e [lpukaz MunoOpuayku Poccuu Ne 245 ot 06.04.2021 r. O6 yTBepKIeHUHU MOPsIIKa OpraHu3a-
MU U OCYIIECTBJIEHUS 00pa30oBaTENbHOM NEATEIHHOCTH MO 0Opa30BaTENbHBIM MPOTrPaMMaM BbBICIIETO
o0pa3zoBaHUsl - MporpaMMam OakaiaBpuara, IporpaMMam CHeHaInTeTa, IPorpaMMaM MarucTpaTyphl.

o ®denepalbHBIN TOCYAAPCTBEHHBIN 00pa30BaTENbHBINA CTaHAAPT BhIcHiero obpazopanus (GI'OC
BO) no nanpasnenuto noaroroku 29.03.03 Texnosorust moaurpaguyueckoro M yrnakoBOYHOTO MPOMU3-
BOJICTBA (ypOBEHb OakanaBpuaT), YTBEpKICHHbIN IpUka3oM MuHucrepcTBa o0pa3oBanus u Hayku PO Ne
960 ot 22.09.2017,

e VYueOHBbIE MIaHBl 00pa30BaTEIBHON MIPOrPaMMBI BbIciIero oopazoBanus Hampasienus 29.03.03
TexHonorus momurpaguuecKoro U ynmakoBOYHOTO MPOU3BOACTBA (MTpodmiib — TexHOIorusa U AU3aiiH yra-
KOBOYHOT'O ITPOU3BOJICTBA)., MOJATOTOBKU OakanaaBpoB IO OYHOM U 3a04HOM (hopmam o0O0yueHus, 0100peH-
Hbelli YuensiM coBetoM YIJITY (mporokon Ne3 ot 16.03.2023), ¢ mOmMOSHEHUSIMH ¥ U3MCHCHHSMH,
yTBEPXJACHHBIMU Ha 3acefanuu YueHoro coBera YIJITY (mpotokon ot 20.04.2023 Ned), BBeIleHHBIMU
npukazoM YIJITY or 28.04.2023 Ne302-A.

OO6yuenne no obpazoBatensHoil mporpamme 29.03.03 TexHonmoruss nmoaurpaduyeckoro u ymako-
BOYHOTO NMPOU3BOACTBA (IPpoduiib — TEXHONIOTHS U JU3aifH YITAaKOBOYHOTO MPOU3BOJICTBA). OCYILECTBIIS-
€TCsl Ha PYCCKOM SI3bIKE.

2. Hepeqenb NJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘leHI/lﬂ 0 TUCHMIIJINHE, COOTHECCHHBIX C IVIaHUPYeE-
MBIMHU pe3yJibTaTaMHd OCBOCHUSA 06p330BaTeJ'II)HOI7[ NnporpaMmmal

[InanupyeMbIMu pe3ynbTaTaMy OOy4YeHUS M0 JAUCHUIUIMHE SBISIOTCS 3HAHUS, YMEHUs, BIaJICHUS
W/WIIN OTIBIT JESTETbHOCTH, XapaKTepU3yIOIue 3Tanbl/ypoBHU (POPMUPOBAHUS KOMIIETEHLIMH U obecre-
YUBAIOIINE JOCTHKEHHUE MJIAHUPYEMBIX Pe3y/IbTaTOB OCBOEHUS 00pa30BaTebHOM MPOrpaMMbl B IIEJIOM.
Lenab ocBoeHUs! IMCUMIIMHBI —COCTOUT B ()OPMUPOBAHUU CIIOCOOHOCTU MPUMEHSATH METOBI Ma-
TEMaTUYeCKOr0 aHalu3a ¥ MOJIEIMPOBAaHUS B 00JIACTH NPOQPECCHOHATBHON NEsATeIbHOCTH, HPU 3TOM
IpenojaBaHue CTPOUTCS UCXOAs U3 TPeOYeMOro YpOBHS MOATOTOBKH 00Y4arOIIHXCSl.
3agaum JUCHMIIMHBI:

1. CooOuuTh 00y4aromMMCcs TEOPETHUYECKHE OCHOBBI MaTeMaTHKHU, B 00beMe, HEOOXOIUMBIC IS
U3yUYeHHs OOIlEeHAYYHbIX, OOIIENH)XEHEPHBIX, CIIEHUATbHBIX AUCLUIUINH, a TaKXkKe JAlolIie BO3-
MOKHOCTh IPUMEHEHUS UX B MPO()ECCHOHANBHON A TETHHOCTH.

Pa3BuUTh HaBBIKK JIOTHYECKOTO U AITOPUTMUYECKOTO MBIIIJICHHUS.
3. O3HaKOMHUTH OOYYAIOIINXCS C POJBI0 MAaTEMAaTHKH B COBPEMEHHOM XHM3HH M TEXHHKE, C Xapak-

TEPHBIMU Y€pPTaMU MaTEMaTHUYECKOI'0 METO/1a U3yUeHHsI MPUKIAHBIX TPOPECCHOHATBHBIX 3a/1a4.
4. BeipaboTaTh YMEHHE CaMOCTOSITENBHO pa30upaThCs B MaTeMaTHUYECKOM arrapaTe, IpUMEHIEMOM

B JINTEpAType, CBA3aHHON ¢ Oynymieil mpoheccHoHaIbHON AEATENbHOCTBIO 00YUaIOIIMXCS.

5. Hayuuth onepupoBaTh aOCTpaKTHBIMH OOBEKTAMH M aJ€KBATHO YMOTPEOJATH MaTeMaTHUeCKHe

MIOHATHUS U CUMBOJIBI JJIS1 BBIPAXKEHUS KOJIMYECTBEHHBIX U KAY€CTBEHHBIX OTHOIICHUM.

N

IIponecc u3yyeHuss JUCHHUILNIMHBI HANIPABJEeH Ha (pOpMHpOBaHHe ciaeaylmmx odmenpodec-
CHOHAJIbHBIX KOMIIeTeHMIi:



— OIIK-1 cnoco0eH NpuMEHSTh eCTECTBEHHOHAayYHbIE U OOIIEUHKEHEPHbIC 3HAHUS, METO/Ibl MaTe-
MaTHYECKOT0 aHaJIN3a U MOJIEIMPOBAHUS B 00J1aCTH IPOPECCUOHATILHOMN AEATEIbHOCTH.
B pesyabTare n3yueHus JMCHMIIJIMHBI 00yYAIOMINIACS JOJIKEeH:

3HATh: 0a30BbIC ITOHATHSA U MaTEeMaTHYECKHE METOJIbI. MATEMAaTUUECKOTO aHaJIM3a, JIMHEHHOM a-
reOpbl, aHATUTHYECKON T'€OMETPHUU, OCHOBBI TEOPHH OOBIKHOBEHHBIX IU(depeHIInaabHbIX YpaBHCHHMA
JUTS pellieHus 3a1a4 MpodeccnoHaNbHOM e TETbHOCTH.

yMeTh: aJICKBaTHO YIOTPEOJIATh MaTEMaTHYECKHUE MTOHSATHS U CUMBOJIBI JJISI BBIPAKCHHS KOJIHYEC-
CTBEHHBIX U KaU€CTBEHHBIX OTHOIICHHI; TOBOJAUTH PEIICHUS 33/]1a4 0 IPUEMIIEMOTr0 MPAKTUYECKOTO pe-
3yJibTaTa — yncia, GyHKIuM (ee rpaduka), TOYHOTO0 KAYECTBEHHOTO BBIBOJIA C IPUMEHEHHUEM aJIeKBAaTHBIX
BBIYHCIUTEILHBIX CPEJICTB, TAOJHUII, CIPABOYHUKOB, B TOM YHWCJIE MPU HUCIOJIB30BAHUM TEXHOJOTHI OH-
JaliH-00y4YeHMS.

BJIQ/IETh: JIOCTYITHBIMA METOJIAMU MaTeMaTHYECKOTO aHaJIM3a U MOJCIIUPOBAHUS, AaHATUTUYECKON
TCOMETPHUH, JIMHEHHON anreOphl, IPH PEIICHUH TUIIOBBIX M MPOCTEUINNX 3a7a4 MPoPECCHOHAIBHON aes-
TEILHOCTH.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Januasi yueOHasi AUCIUIUIMHA OTHOCUTCA K 0O0S3aTE€NbHBIM JTUCHUILIMHAM Y4eOHOTO IJIaHa,
YTO MO3BOJISIET ChOPMUPOBATH B Mpolecce o0yueHus: y GakanaBpa OCHOBHbIE 001enpodecCuoHamb-
HbIE 3HaHMS U KOMIIETEHIIMH B paMKaxX BbIOPaHHOr0 NMpoQuiis U NpohecCUOHaIBbHOrO CTaHAapTa.

OcBoeHMEe TaHHON TUCIUILIMHBI SBISETCS HEOOXOIMMOI OCHOBOH ISl MOCIEAYIOIIEro u3yye-
Hus qucuurinH OITOIT u Hanrcanus BBIMTYCKHOM KBaTU(DUKAITMOHHON paOOTHI.

Ilepeuens obecneuusarowux, Conymcmeayouux u 0oecneyu8aemvlx OUCYUNIuH

ObecneunBato- ConyTtcTByrouye Ob6ecrieunBaecMbIc
e
1. dusuka dusuka
2. Xumust

VYkazaHHbIC CBS3H JAUCIUILTAHBI TAIOT 00yYarOmeMycsi CHCTEMHOE MPEJICTaBIEHHE O KOMITJIEKCE
n3ydaeMbIX AucIUIiuH B cootBeTcTBUM ¢ PI'OC BO, uto obecneunBaer TpeOyeMblil TEOpeTHUECKUI
YpOBEHb U MPAKTUYECKYIO HAIIPaBICHHOCTh B CUCTEME OOY4YEeHMs U OyAylle NesTeIbHOCTH BBITYCK-
HUKA.

4. O0beM TUCHUILINHBI B 324eTHBIX eIMHHUIAX € YKA3aHHEM KOJIMYeCcTBA aKaJeMHYeCKUX YacoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 pa0oTy 00y4alommXxcs ¢ npemnogasaresieM (10 BUAaM y4eOHBIX
3aHSITHIT) M HA CAMOCTOATEJILHYIO padoTy 00y4aromuxcst

OO011ast TPyI0EMKOCTh TUCITUTLTHHBI

. Bcero akajieMH4ecKux 4yacoB
Bun yuebHoit paboTbl
ouHas opma 3aouyHas hopma

KonTakTHas padora ¢ npenoaaBareiemM™: 88,6 18,9
nexnuu (JI) 36 8
npaktuueckue 3ansatus (I13) 52 10
naboparopuslie paboTsl (JIP) - -
WHBIC BHJIbI KOHTAKTHOM paOOTHI 0,6 0,9
CamocrosiTesibHas padoTa 00y4aOUINXCH: 1274 197,1
M3yYeHHE TEOPETUIECKOTO Kypca 32 65
MIOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 56 100
KOHTpPOJIbHAs paboTa - 19,7
MOATOTOBKA K MPOMEXYTOYHOM aTTecTaliuu 39,4 12,4
Buja npomexyTo4HOI aTTeCTAllMU: 3auer, 3x3aMeH 3auer, 3xk3amMeH
OO0mas Tpy10eMKOCTh 6/216




*KoHTakTHasi paboTa 0Oydarolmxcs ¢ HperojaBaTeieM, B TOM YUCIe C MPUMEHEHHEM AWCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH, BKIIFOYAET 3aHATHS JICKIIMOHHOTO THMA, W (WJIW) 3aHATHS CEMHHAPCKOTO THIIA, JJAOOpATOPHBIC 3aHATHA, U (W)
IPYIIOBbIE KOHCYIbTAMH, U (MJIN) HHIUBHIYAIBHYIO paboTy 00y4aroIIerocs ¢ mpenoaBarelieM, a TAKKe aTTeCTAlHOHHbIC
UCIBITAaHKS TPOMEKYTOUHOH aTTrectanuu. KoHTakTHas paboTa MOXKET BKIIIOYATh WHBIC BHIBI yUEOHOM AEATEIBHOCTH, PEIy-
CMaTpUBAIOIIE TPYNIOBYI0 U WHIUBHIYAIbHYIO Pa00Ty 00yYaroIuXcs ¢ npenogaBaresneM. Yachl KOHTAKTHOW paboOThI OIpe-
nensitorcest [lonoxenueM 00 opraHu3aly ¥ NPOBEACHUH KOHTAKTHON paboThl MPH peanu3anud 00pa3oBaTebHBIX MPOrPaMm
BBICIIEro 00pa3oBaHus, yTBEpKICHHBIM YueHbIM coBeToM YIJITY ot 25 derpanst 2020 roxa.

5. CoaepikaHue TUCHHUILVINHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aeiam)
€ YKa3aHHEeM OTBEeJeHHOT0 HA HUX KOJIMYeCTBa aKa/leMUYeCKHX 4acoB
5.1. TpynoemkocThb pa3aesioB IMCHUIIIHHBI

o4yHas popMma 00yyeHuUs

Ne HanmeHnoBanue pasnena Beero . | CamocTrosiTenbHas
J 113 JIP | KOHTakTHOM
/I JUCITUTIAHBI pabora
paboThI
1 | Jluneiinas anre6pa 6 6 - 12 10
2 | Bekropnas anreopa 6 6 - 12 10
3 | AnanuTHuecKasi reoOMeTpus 6 6 - 12 10
4 | Hayana MaTeMaTH4eCKOro aHa-
nu3a, PyHKIIMU OJTHOM Tepe-
menHoii (DPOII), npenen, Henpe- 6 14 i 20 20
PBIBHOCT, IIPOM3BO/THAS
5 | UHTerpanbHOE UCUUCICHHE
DOTT 8 14 22 26
6 | OGsikHOBeHHbIE nUDPepeHIu- 4 5 10 12
AITBbHBIC YPABHCHUS
HToro no pasgenam: 36 52 - 88 88
KonTponbnas pabora - - - - -
ITpoMexyTodHast aTTeCcTaus - - - 0,6 39,4
Bcero 216
3a04Has popMa 00ydeHHUsI
Ne | HammenoBaHue pasjena auc- Beero . | CamocTosATenpHas
JI 113 JIP | xoHTakTHOU
n/m [UTTAHBI paborta
paboThI
1 | Jluneiinas anre6pa 1 1 - 2 20
2 | BexropHas anrebpa 1 1 - 2 20
3 | AHanmuTHuecKasi reoMeTpus 2 2 - 4 24
4 | Hayayia MaTeMaTH4ecKoro
aHanu3a, GyHKIUU OJTHOM Tie-
pemennoi (DOII), mpenen, 15 2 i 3,5 24
HENPEPBHIBHOCTD, MPOU3BOJIHAS
5 | UHTerpanbHOe ucunciaeHue
POIT 1,5 2 3,5 37
6 | Oo0bikHOBeHHBIE MU depen- 1 9 3 40
[[UATbHBIE YPaBHEHUS
HToro no pasgenam: 8 10 - 18 165
KonTponpHas padbora - - - 0,3 19,7
[IpomexxyTounas arrecranus - - - 0,6 12,4
Bcero 216




5.2. Conep:xanue 3aHATHH JIEKIIHOHHOTO THIA

Pa3nen 1 Jluneiinas aareopa
Martpuubl: OCHOBHBIE IOHATHS U ONpeesieHus. JInHeHbIe onepaluy HaJl MaTpULIAMHU.
Boruucnenue onpenenureneit. Y Muoxxenue matpuil. O0paTtHas matpuiia. CucteMbl
JIMHEWHBIX YPABHEHUI: OCHOBHBIE IOHATHS U METObI X PEILICHHUS.

Pa3nes 2. BekTopHas anredpa
I'eomeTpuueckoe U aHAIMTHYECKOE MMOHATUS BeKTOpa. JInHelHble onepannn HaJ BekTopamu. CkansipHoe,
BEKTOPHOE, CMELLIAHHOE [TPOU3BEACHUS BEKTOPOB, NX T€OMETPUUECKHIT CMBICIL.

Pazgen 3. AHaMTHYECKAS TeOMETPHUS.
CriocoObl 3a1aHusl ypaBHEHHS IPSIMOI HA TUIOCKOCTH B IEKApTOBOM cucTeMe KoopAuHaT. KpuBbie BTopo-
ro nopsaka (OKpyKXHOCTb, JUTHIIC, TUIIepOoJIa, mapadoa).

Pa3nen 4. Hauana maTeMaTn4eckoro aHajan3a, pynkuumn oanoii nepemennoi (®OII), npe-
JeJI, HeNpepbIBHOCTD, IPONU3BOIHAS.
OyHKIIUN OJHOM MepeMeHHON: 00JIacTh omnpeAeeHus, npeaea (pyHKIUH, HeMPEPhIBHOCTD, Kilaccupuka-
s To4yek paspeia. [IpousBoanas u nuddepennuan GyHKIUN, reOMETPUUECKUNA U (PU3UUECKHUI CMBICI.
[IpousBoaHbie BhICIIKMX NOpsiakoB. MccnenoBanue rpagukoB ¢yHKIuil. Pelenue 3a1a4y Ha SKCTpEMYM.

Pasznen 5. UnTerpanbnoe ucuncienue ®OIL
[TonsiTre HeonpeneIEHHOrO UHTErpajia, OCHOBHbBIE CBOWCTBA, OCHOBHBIE METO/1bl HHTETPUPOBAHUS.
OmnpeneneHHblil HHTErpaj, ero FreOMEeTPUUYECKUN CMBICT U CBOMCTBA, popmyna Heiorona —JleitOnumna.
[Ipunoxxenus onpeeseHHOro uurerpaita. HecoOcTBeHHbIE HHTErpabl.

Pa3nen 6. O0bIkHOBeHHBIe TU(PepeHINATbHbIE YPABHEHHUS
OObIkHOBeHHBIE UG (epeHInaTbHbIe YPaBHEHUS: OCHOBHBIC MOHATHS, Kiaccudukamus. duddepenun-
allbHBIE ypaBHEHUs repBoro mopsaka. OOmiee W yacTHOe pemieHus AudQepeHnanbHOro ypaBHEHHUS.
Jlunetinsie muddepeHnnanbHpie ypaBHEHUS BTOPOTO TOPSIIKA C IIOCTOSTHHBIME KOA((UIIMEHTaMH.

5.3. Tembl u popMbI 3aHATHI CEMHUHAPCKOT0 THUINA
Y4eOHBIi MIaHOM MO JUCHUILIUHE MPEAyCMOTPEHBI MPAKTUYECKUE 3aHATHS

Ne HaumenoBanue pasnena dopma TpoBEAECHUS TpynoéMkocTs, yac
B JUCLUIUIAHBI (MOZYIIS) 3aHATUSA OYHasl 3a04Has
1 | Jluneiinas anreGpa npakThyeckas padora 6 1
2 | BekropHas anreOpa IpaKTH4ecKasi pabora 6 1
3 | AnanuTHuecKas reoMeTpus npakThyeckas padora 6 2
Hagana maTremaTindeckoro aHanmsa, QyHK-
4 | uum ognoit nepemenHoit (POII), npexen, npakThyeckas padora 14 2
HETPEPBIBHOCTH, TPOU3BOTHAS
5 | UnterpanbHoe ucunciaenue GOl npakThyeckas padora 14 2
6 OObIkHOBEHHBIE AU epeHnanbHbIe IpakTHYecKas paboTa 6 2
YpaBHEHHSI
Hroro: 52 10
5.4 Jleraau3anusi caMOCTOSTEJIbHOI padoThI
No HaumenoBanue paznena Bun camocTosiTerbHOM TpynoemMkocTb, yac
B JMCHUTUIMHBI (MOZYIIS) paboThI OYHasl 3a04yHast
1 | Pazpmen 1. Jluneiinas anrebpa IloaroroBka K Tecty 10 20
2 | Pazgen 2. BektopHas anrebpa IToxroTroBKa K TeCTy 10 20
3 | Paznen 3. AHanuTH4eckast reoOMeTpusi IloaroroBka K Tecty 10 24
Pasnen 4. Hauana matemarnueckoro ana- | Iloaroroska k tecty
4 | nu3a, QyHKIMH OJTHOW TIEpEMEHHOM 20 24
(®OI1), npenen, HENPEPHIBHOCTH, NPOU3-




Ne HanmeHnoBanue pasnena Bug camocrositenbHOM TpynoemMKkocTh, yac
) TUCIUTUTAHBI (MOJTYJIST) paboThI OYHas 3a04Has
BOJHAs
Pasgen 5. HurerpanbHoe wucuncnenue | Iloaroroska k tecry
S) 26 37
OOIT
6 Paznen 6. OGwikHOBeHHBIE nuddepeniu- | [lonroroBka K TecTy 12 40
aJbHbIE YPABHEHUS
BrinosiHeHuEe nomMamHen
7 | KonTponbHas pabota KOHTPOJIbHOW pabOTHI (117151 - 19,7
obyuatomuxcs 1M30)
ITogroroBka K IIPOMEKYTOYHOM arTecTa- | M3ydeHue JIEeKUMOHHOTO
g | lmu (3auety, FK3aMeHy) Marepuana, JuTepaTypHbIX 394 124
HMCTOYHHUKOB B COOTBET- ’ ’
CTBUHU C TEMAaTUKOU
Hroro: 127,4 197,1

6. [lepevyeHb y4eOHO-METOIUIECKOT0 o0ecneuyeHusl Mo JuciuniInutae. OCHOBHAS U JIONOJHUTEIbHASA

JuTeparypa
I_JJQH ABTOp, HAUMEHOBAaHHE o u3nanus IIpumeuanue
OcHoBHas1 yueOHas JIuTEpaTypa
1 | XKykosckas, T.B. Briciias maremaTuka B ImpuMepax M 3ajayax : 2017
yuebHOoe nocobue : B 2 4. / T.B. XKykosckas, E.A. MonokaHoBa,
AN. YpycoB ; TamOoBCKuil rocy1apCTBEHHbIN TEXHUYECKUN YHU-
BepcureT. — Tam60B : TaMOOBCKMI TOCyJapCTBEHHbBIN TEXHHUYE- IlonHoTekCTOBBIH
ckuii yausepcutet (TT'TVY), 2017. — Y. 1. — 130 c. : un. — Pexum AIOCTYT TIpH BXO-
Jie TIO JIOTUHY U
JocTyIa: o MHOJIUCKE. — URL: naposo*
https://biblioclub.ru/index.php?page=book&id=498922— bu6-
muorp.: ¢. 127. — ISBN 978-5-8265-1710-9. — Tekct: 35meKTpoH-
HBIN.
2 Boiciiast marematuka. CTaHgapTHbIE 3a/Ja4yd C OCHOBAaMH 2022
Teopuu : yueOHoe mocobue /st By30B / A. FO. Bnosun, JI. B. Mu-
xanmeBa, B. M. Myxuna [u ngp.]. — 3-¢ m3a., crep. — CaHKT- TlomoTeKCTOBEIA

[TerepOypr : Jlanb, 2022. — 188 ¢. — ISBN 978-5-8114-9437-8. —
TekcT : 1eKTpoHHbIN // JIaHb : 3IEeKTpPOHHO-OMOIMOTEYHAsI CUCTE-

JIOCTYTI IPH BXO-
Jie TIO JIOTHHY U

napoio*
ma. — URL: https://e.lanbook.com/book/195419 — Pexum nocrty- b
na: i aBTOPU3. 0JIb30BaTENEH.
3 | Maremaruka 151 00y4aromuxcst IepBbIX KypcoB Y paiabCKOro roc- 2021
yIIapCTBEHHOTO JIECOTEXHUYECKOTO YHHBEpPCHUTETa : y4eOHO-
meroaunyeckoe nocodue / A. 10. Bnosun, 1. H. Jlemunosa, JI. A. oTHOTEKCTORBII
3onkuHa, B. M. Myxuna [ap.] ; MUHUCTEPCTBO HAYKH U BBICIIETO JIOCTYTI TIPH BXO-
oOpaszoBanus Poccuiickoit denepanyu, YpanbCkuil rocyaapcTBeH- A IO JIOTHHY H
HBIN JIecOTeXHUYeCcKuil yHuBepcuteT. — ExatepunOypr, 2021. — 75 napoimo*
c. URL:https://elar.usfeu.ru/handle/123456789/10584— ISBN 978-
5-94984-779-4. — TexcT : DIIEKTPOHHBIN.
Jlono/IHUTeIbHASL yueOHas JIMTepaTypa
4 CrpaBoYHUK MO MaTeMaTHKe NI OakamaBpoB : yueOHOE TO- 2022
ITonHoTEKCTOBBIN

cooue / A. }O. Bnosun, H. JI. Boponmosa, JI. A. 3onkuna, B. M.
Myxuna. — CankTt-IlerepOypr : Jlanp, 2022. — 80 c¢. — ISBN
978-5-8114-1596-0. — Texkcr : 3nekTpoHHBI // JlaHB @ AIIEKTPOH-

HO-0MOIMoTEYHAS cucTEMA. — URL:

JIOCTYTI IIPH BXO-
JI€ 10 JIOTUHY U
naporo™



https://biblioclub.ru/index.php?page=book&id=498922
https://e.lanbook.com/book/195419
https://elar.usfeu.ru/handle/123456789/10584
https://e.lanbook.com/book/211676

https://e.lanbook.com/book/211676

5 | Jlynary, K.H. Briciiast maTemaTuka: pyKOBOJACTBO K PEIICHHIO 3a- 2018
nau / K.H. Jlynary, E.B. Makapos. — 3-e u31., nepepad. — Mockaa : oNHOTEKCTORBII
®uszmarnur, 2013. — Y. 1. — 217 ¢. — Pexxum gocrtymna: no noamnuc- JOCTYII TIPU BXO-
ke. — URL: JI€ 110 JIOTUHY U
https://biblioclub.ru/index.php?page=book&id=275606 — buo- naposo™

quorp. B kKH. — ISBN 978-5-9221-1500-1. — TekcT : 21€eKTpOHHBIH.

6 | 'ycak, A.A. Brpiciias maremaTuka : y4eOHMK : B 2 TOMax /

A.A. T'ycak. — 7-e uzn. — Munck : TerpaCucremc, 2009. — Towm 1. TToMHOTEKCTORLII
— 544 c. : un. — Pexum pnocryma: mo mnommucke. — URL: 2009 JIOCTYTI TIPH BXO-
https://biblioclub.ru/index.php?page=book&id=572287. — bub- JIe 110 JIOTHHY U
muorp.: ¢. 529. — ISBN 978-985-470-938-3. — TeKCT : 3I€KTPOH- naposio™
HBIH.

*- [Ipesk/Ie YeM IPONTH 10 CChUIKE, HEOOXOAUMO BOUTH B CUCTEMY

OYHKIIMOHUPOBAHUE 3IEKTPOHHONU MH(POPMAIIMOHHO-00pa30BaTEIbHON Cpe/ibl 00eCeYnBaeTCs CO-
OTBETCTBYIOLIUMH CPEICTBAMU MH(OPMALIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI

Kaxxapiii oOyvaromuiics o0ecrieueH TOCTYNOM K 3JeKTpOHHOI Oubmmoreunoi cucreme YIJITY
(http://lib.usfeu.ru/), snextponno-6ubmMoOTeuHass cuctema «Jlauby». JoroBop Ne024/23-EII-44-06 ot
24.03.2023 r. Cpok netictBus: 09.04.2023-09.04.2024, snekTpoHHO-0MOIHOTEYHAS cCCTeMa «Y HUBEPCH-
TeTckass Oubinoreka onnaitny». JloroBop Ne85-05/2022/0046/22-EI1-44-06 ot 27.05.2022 r. Cpok neii-
ctBust: 27.06.2022-26.06.2023, snektpoHHas oOpazoBarenbHas cucrema «OOpazoBarenbHas 1iaTdopma
FOPAUTY. Jluuensuonnsiii joropop Ne015/23-EI1-44-06 ot 16.02.2023 . Cpok aeiicteus: 01.03.2023 —
28.02.2024,

CnpaBoyHble 1 HHPOPMALMOHHBIE CHCTEMbI

1. cnpaBounas mpaBoBasi cuctrema «Koncymerantllnrocy (http://www.consultant.ru/). Joroop
CONPOBOXKAEHUS HK3eMIusipoB cucteMbl Koncynerantllmoc Ne0607/3K ot 25.01.2023. Cpok c
01.02.2023 r mo 31.01.2024 r.;

2. crpaBouHo-mipaBoBas cuctema «Cucrema TAPAHT». CBoGoaHBIN TOCTYN (pEeKUM JOCTYIA:
http://www.garant.ru/company/about/press/news/1332787/);

3. mporpamMHasi cucTeMa sl OOHApYKEeHHsI TEKCTOBBIX 3aMMCTBOBAaHHUI B Y4€OHBIX M HAay4HBIX
paborax «AnTturuiaruar. BY3» (URL: https://www.antiplagiat.ru/). JloroBop Ne6414/0107/23-EI1-223-03
ot 27.02.2023 roga. Cpok ¢ 27.02.2023 r o 27.02.2024 r.;

4. Nndopmanmonnas cucrema 1C: UTC (http://its.1c.ru/). Pexxum goctyna: cBOOOIHBIN

IpodeccnonanbHbie 0a3bl JAHHBIX

1. ®epepanmbHas chnyx0a rocymapcTBEHHOM  cTaTHUCTHKUA. OduimanbHas  CTaTHCTHKA
(http://www.gks.ru/). Pexxum noctymna: cBOOOTHBIH.

2. DJEeKTPOHHBIA (OHJI TMPABOBBHIX M HOPMATHBHO-TEXHHUYECKUX JIOKYMEHTOB // AKIIMOHEpHOE
obmmectBo «MH(popmarronHas komnanus «Koaexc» (https://docs.cntd.ru/). Pexum goctyna: cBo60AHBIH.

3. Dxonomuueckwmii moprain (https://institutiones.com/). PexxuMm gocTyma: cBOOOTHBIN.

4. Undpopmannonnas cucrema PBK (https://ekb.rbe.ru/). Pexxum noctyna: cBo6OAHBIH.

5. OdwunmaneHbplii UHTEpHET-MOPTaN npaBoBoi uHpopmaimu (http://pravo.gov.ru/). Pexxum no-
CTyma: CBOOOIHBII

6. ba3a TOJHOTEKCTOBBIX W OMONMOTpaUYecKuX ONMMCAHWHA KHHUT M TEPHOAMYECKUX HW3JaHUN
(http://www.ivis.ru/products/udbs.htm). Pexxum moctymna: cBOOOIHBIIM

7. I'maBOyxCrynentsl: O6pa3zoBanue u kapbepa (http://student.1gl.ru/). Pexxum nocrymna: cBo6oa-
HBIH.


https://e.lanbook.com/book/211676
https://biblioclub.ru/index.php?page=book&id=275606
https://biblioclub.ru/index.php?page=book&id=572287
http://lib.usfeu.ru/
http://www.garant.ru/company/about/press/news/1332787/
http://pravo.gov.ru/

7. ®OHJ OLIeHOYHBIX CPEACTB /A5 NPOBeAeHUs] MPOMEKYTOUHOH aTTecTAMU 00y4aoIuXxcs 1no
TUCHUTLINHE

7.1. IlepeyeHb KOMIIETEHIUI ¢ YKa3aHHEM 3TanoB ux (OpMUPOBAHNS B NPolecce OCBOEHUs1 00pa-
30BaTeJIbHOI MPOrpaMMbl

Dopmupyemble KOMIETEHITHH Bun u popma xoHTposs

OIIK-1 -criocobeH MpUMEHSTh €CTECTBEHHOHAyuHbIe U 00- | [IpoMesKyTOUHBI KOHTPOJIb: 3a4eT,
LICMH)KEHEPHBIE 3HAHMUS, METOIbl MATEMAaTUYECKOTO0 aHAIHU- | OK3aMCH.

32 U MOJEIHMPOBAHUs B 00JAaCTH MPO(GECCHOHANbHOM jesi- | TeKYIHH KOHTPOJb: TECTHPOBAHHE,
TCJIBHOCTHU BBIITIOJITHCHHUE JOMAIIHHUX KOHTPOJIbHBIX

3ananuit 1 obyqarommxcs 30

7.2. Onucanue noxkasareJsieil 1 KpUTepHeB OLEHUBAHNSI KOMIIETEHIIHIT HA Pa3IHYHBIX 3TaNaxX UX
(opmupoBanus, onucaHue MKaJ OLleHUBAHUS

Kputepunii ouennBanusi padoTsl B ceMecTpe JJsl MOJyYeHHs 3a4yeTa (MPOMeKYTOYHbIH KOH-
Tpoab (popMupoBanus komnerenuii OIK-1)
3aumeno — 00yJarOUMNCS I TIOJIYYeHHS 3a4eTa JoJKeH ycrnenrHo, (oonee 50 % 3ananuii), BbI-
MOJTHUTh TECT MO KAXKIAOMY M3 Pa3/iejioB, UTOTOBBIN OaJll BHICTABISICTCS KaK CpelHEe apu(MeTHdeckoe
0ay10B, HAOpaHHBIX B KAXKJIOM TECTE;
He 3aumeno — XOTs Obl OJJMH U3 pa3zeiioB CEMECTpa He OCBOCH OOydaroniuMcs (OIICHKA MO TECTy
cocrasisietr meHee 50%).

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

OmMIUYHO — JaH TIOJHbIN, pa3BEPHYTHIN OTBET HA IOCTABJIEHHBII BOIPOC, IOKa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HAHUH 00 00BEKTE, 10KA3aTEIbHO PACKPBITHl OCHOBHBIE MTOJIOKEHHS TEMBbI; B OTBETE IPO-
CIIEKUBAETCS YETKasl CTPYKTYpa, JIOTMUECKasi MOCIe10BaTeIbHOCTh, OTPaXKatolllas CyLHOCTh pacKphlBae-
MBIX NOHATHI. OKOHYATEIBHBIN OTBET 1Aa€TCs C aJJ€KBATHBIM MCIIOJIb30BAHUEM HAyYHBIX TEPMHUHOB C I1O-
JIpOOHBIMU U 0€30IIMOOYHBIMU BBIKJIAJIKaMH, ITOKa3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh HA YTOUHSIO-
1€ BOIIPOCHI;

Xopouwio — aH TOCTaTOYHO TOJIHBIHN, pa3BEepHYTHIN OTBET Ha MOCTaBIEHHBINH Bonpoc. OTBET 4ETKO
CTPYKTYpUPOBaH, JIOTHYEH, U3JI0’KEH B TEPMHHAX Hayku. OJJHAKO JOMYyIIEeHbl HE3HAYUTEIbHbIE OLUIMOKH,
CYLIECTBEHHO HE BIJIMSIOIIME Ha XOJl PEIICHUs 3a/1a4dl WM HEJ0YEThbl, UCIPABICHHbIE 00YyJarolUMes C
IIOMOUIBIO BOIIPOCOB NPEMNOJABATENS;

yooenemeopumenbHo — AaH HENOJIHBIA OTBET, JIOTUKA U MOCJIEJ0BATEIbHOCTD U3JI0KEHUS UMEIOT
CyIIEeCTBEHHbIE HapylIeHus. JlomyIieHbl OIMOKY B XO/I€ BHIIIOJIHEHUS 33aJJaHUs, BCIEICTBHE HEAOCTATOU-
HOTO MOHUMaHMUs o0yyaroniumcsi 0a30BbIX MOHSTUN mpeaMera. B oTBeTe oTCyTCTBYIOT BBIBOABI. He B
IIOJIHOM Mepe NMPOJAEMOHCTPUPOBAHBI YMEHUS pPeLIaTh TUIIOBBIE 3a/1a4M NIPEAMETA;

Hey0081emeopumenbHo — O0yJaIOUINIICs TEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB Mpe-
MeTa, OTCYTCTBYIOT WM CZETaHbl HETPaBUIbHbIE BBIBOBI U 00001IEHNS, 3a]aHNs] OUJIETa BBIMIOJIHEHBI HE
MIOJIHOCTBIO WJIM HEMPAaBUIIbLHO; HET OTBETOB HA JIOMOJIHUTEIbHBIE BOIIPOCHI.

Kpurepun ouneHMBaHHWsI BBINOJHEHUS 3aJaHUH B TecTOBOil ¢Gopme (TeKylMid KOHTPOJb
¢popmupoBanus komnerenmuii OIK-1)

[To uToram BBITIOJIHEHHS TECTOBBIX 3aJaHUI OI[EHKA MPOU3BOIUTCS TIO YE€THIPEX0aTFHOM TIIKaJIE.
[Tpu npaBUIBHBIX OTBETAX Ha:

86-100% 3amaHUi — OLIEHKA «OMIUYHON,

71-85% 3amaHuii — OLIEHKA «XOPOULO»,

51-70% 3amaHuit — OIEHKA «V0081emMBOPUMENILHON,

MeHee 51% - OlleHKa «HeY0081eme8opumeibHO .
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Kpurtepun oneHnBaHusi JOMAIIHUX KOHTPOJIbHBIX 3agaHuil (1is ob0y4yarommxcs U30) (Te-

KYIIHi KOHTPOJIb (popMupoBanus komnerenuuii OITK-1)

3aumeno — OOYJAIOUIMHCS AJIS MONyYeHMs 3a4deTa MO JOMAalIHEeW KOHTPOJIBbHOW paboTe NOIKEeH

ycnentHo, (6omee 50 % 3aganuii), BRITOIHUTH 3aJJaHUS U3 KAXKJI0T0 pasjiesia, BXOAIIEr0o B KOHTPOJIbHYIO;

He 3aumeHo — XOTs1 Obl OJMH U3 Pa3/eoB 33aJaHMs, BXOSAIIMX B KOHTPOJIbHYIO padoTy, HE BbI-

noJiHeH oOyyaroumcs (oleHKa paszzaena cocranisieT menee 50%).

7.3. TunoBble KOHTPOJILHBbIE 32 IAHUSI UJIH HHbIE MAaTEePHAJIbl, He00XO0IMMbIe /1151 OLleHKU 3HAHMH,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeJIbHOCTH, XapaKTePU3yIIMX 3Tanbl (JPOPMHUPOBAHUA KOM-

Nogakown

o

10.
11.
12.

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

19.
20.

21.

22,

23.

NneTeHIUil B mpouecce 0CBOeHMsI 00pa30BaTeJIbHOM MPOrPaMMBbl

KoHTpoJibHBbIE BONPOCHI K IK3aMeHY (MPOMeKYTOYHbII KOHTPOJIb)

Oynkuus. O6nacts onpeneneHust GyHkiuu. CBoiicTBa U rpagUKy OCHOBHBIX 3JIEMEHTapHBIX (YHK-
1005178

IIpenen ¢pynkunu B 6eckoneynoctu. Ilpenen pyHkunu B TOUKe.

beckoneuHo Mainble 1 0ECKOHEUHO OO0JIbIINE BEITUYUHBI.

IIpaBuna npenenbHOro nepexoaa (TeopeMsl 0 npejiesie CyMMbl, IPOU3BEIEHHS, YACTHOTO).
3ameuaTenbHble npeaensl. [Ipumepsr.

OyHKIMs, HenpepbIBHast B Touke. OCHOBHbIE TEOPEMbI O HENIPEPBIBHBIX (YHKIIMSIX.

[IpousBonHas. 3agauu, NPUBOIAIIME K MOHSATHIO HMPOM3BOAHON. MeXaHMYECKH CMBICI IPOU3BOJI-
HOM. 'eomeTpruecKuii CMbICI IPOU3BOIHON. Y paBHEHUE KAacaTEIbHON K KPUBOM.
Huddeperuupyemocts GyHKIHH. CBSI3b MEXKTY HEMPEPHIBHOCTHIO U U HEPEHITNPYEMOCTHIO.
[IpaBuna nuddepenupoBanus (TEOPeMbl O IPOU3BOIHON CyMMBI, IPOU3BEACHUS, YacTHOTO). IIpo-
M3BOJIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

IIpousBosnHas pyHKIUY, 3aJaHHON HesABHO. [IpoM3BOIHBIE BBICIINUX MOPSIKOB.

[IpuMeHeHne MPOU3BOIHOM K BEIYMCIICHUIO IpenenoB. [Ipaswiio Jlonurans.

OcHoBHbIE TeopeMbl AUdPepeHInaTbHOr0 HcUUCaeHus. [Ipuiio)keHus: NPOU3BOAHON K BBIYHCICHHIO
npenenos. [Ipasuno Jlonurass.

Psn Teitnopa. Pasnoxkenue pyHkumii sin X, cos X, ex B psan Teiiopa.

MoHOTOHHOCTH QpyHKIMH. JlocTaTOYHBIE YCIOBHSI MOHOTOHHOCTH. HeoOxoaumbie ycaoBusl.
OkcrpeMyM ¢yHkuuu. HeoOxonumelil mpusHak skcTpemymMa. JlocTaTouHble MPU3HAKHM CYIIECTBOBA-
HUS DKCTpEMyMa.

Beimykiocts GyHkiuu. Touku neperu6a. JloctaTouHble YCIOBUS BBITYKIOCTU (DYHKIINU.

Cxema noctpoeHus rpapukoB QyHKIHI OJHON EpEMEHHOM.

ITonatue mnepBooOpa3Hoil. Heompenenenusiit nuTerpan. CBOHCTBa HEONPEIENCHHOIO MHTErpaja.
®opMybl U IpaBUIIa HHTETPUPOBAHUS.

Mertoabl MHTErpUpoBaHus. IHTErpupoBaHUe TPUTOHOMETPUUECKUX (PYHKITHUI.

3asaya 0 BBIYMCIIEHUH IUJIOLIAIM KPUBOJIMHENHOM Tpaneuuu. OnpeneneHue onpeeleHHOro HHTerpa-
J1a ¥ €ro TeOMETPUUYECKUN CMBICIL.

['eomeTprueckue NpuiIoKeHHs ONpeAesIEHHOro nHTerpaia. Boerarcnenue niomaaei miockux Quryp,
00BbeMoB Te BpaleHus. HecoOCTBeHHbIE HHTETPAIbI.

Huddepennunanbable ypaBHeHUs nepBoro nopsaka. Oomiee u yactHoe pemeHus. 3agaya Kommu. Pe-
IHIEHUE TUHEHHBIX U OJTHOPOIHBIX TU(PEepeHIINATbHBIX YPaBHEHUI TIEPBOTO MOPSIKA.

Jluneiinsle nuddepeHmanbHble ypaBHEHHs BTOpOro nopsaka. 3agada Komm.

IIpumepHbIe TecTOBbIC 3aaHUs (TEKYIIMA KOHTPOJIb)

Oo0pa3sen TecToBOrO 321aHKs K pasaeny «J/Iuneiinas aaredopa»
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1. Jlano A -2 3
. aHO = y
1 -1

2 -1 .
B= 1 . Torma B' —3ApasHo...
-2 3
2. Jlanwl MaTpunbl A =

3
2 - 0 1
, B= , C= , D= (3 —1), F= . Ycra”HoBUTE COOT-
1 -1 3 1 2 1

BETCTBUE MexXAy npousBeaeHueM marpul 1)AB; 2) BF; 3) CD; 4) FA u ux pe3ynbratom

1 -2 3 0 0 5 5
a)(lJ, b) ( L _J, C) [6 —2} ;d) (_1 —ZJ, €) He BBIIOIHHMO.

-2 -1 -3
3. Beruuciuts onpenenurens | 1 0 0]..
3 -4 2

4. Pemnth cucTeMy JIMHEWHBIX ypaBHEHUH MeToaoM Kpamepa, MaTpuuHbIM METOAOM U MeTOJ0M ['aycca
2X, + X, +3X%, =9,
X, —2X, + X3 =2,
3X, +2X, +2X, = 1.

-2 3

5. Jlns MaTpuiibt ( 1 J oOpaTHas UMeeT BH]I ...

O0pa3sen TecTOBOrO 3a1aHus K pasaeny «Bekropuasi anredpa»

AB-51), BG-84) ; a=(-102) napup. .
A(=3-12), B(-10:1), C(0;2;3)

Koopaunats! BekTopa AB +a npu

poexuus Bextopa AB na 2BC pu paBHa

Ipu kakom suauennu k Bextopsr a= (L 2;k) u b = (4;—2;—1) 6yayT nepreHuKyspHbi?

D wnh e

Ecmu nans! Bektopa a =31 — | — 2k u b= (L;2,-1) . To KoOpAMHATHI BEKTOPHOTO MPOU3BEICHHS
(2d+Db)xb pasubr:
5. OObeM napanenenunena, NOCTPOSHHOrO0 Ha BEKTOPax

a=2i —j+2k,b=7T+2]-2k,c=31 —6] +2k pasen...
OO0pa3sen TecTOBOIO 3aIaHUS K pasfey «AHATUTHYECKAasi TeOMETPHUsD)

1. VYrnoBoil ko3ddunMeHT npsmMoi, nepneHuKyasipHoilt —4X—y—3=0 paBeH...

VYpaBHEHME NPSAMON, TPOXOJALIEH YEpe3 TOUKU AZ3) y BLO) pyeer BUL...

3. CocraBuTh ypaBHEHHUE MPSIMOM, TIPOXOAsIIeH Yepe3 Touky M (-1;4) neprneHIuKyIsIpHO MPSIMOit
7x—6y+2=0.

4. YcTaHOBUTE COOTBETCTBUE MEXAY YPABHEHUSIMH U JIMHUSAMH, KOTOPBIE 3a/1a10T 3T YPaBHEHUS

x? y2_1 x2 y: x2 Y

2t L = =z = —F ==

n5 7 . 25 7 .35 7
0) OKPY)KHOCTB; 3) JUIMIIC; T) rumepbona; 1) mapabosna.
5. Haiitu pagmyc oKpy’HOCTH X% + y2 +10y +16x-11=0.

no

Oo0pasen TecToBoro 3aganus kK pasaeny «Havama maremaTudeckoro anajau3a, QyHKIum o-
Ho#i nepemenHoii (POII), npeneJi, HempepbIBHOCTD, TPOU3BOAHA

1. Jlana ¢pyskuus Y =~/X° +X—6+5. Torna ee 061acThi0 3HAYCHHUIA ABIAETCA MHOXKECTBO. ..
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2. Ywucno Touek pa3pbiBa QyHKIMH Y = BHO...

——  _pa
(x—5)(x+3)° "
2X 3x

3. Tlpu ucnonp3osanuu npasuna Jlonurans lim ——— pasen ...
x—0

3x
4. Haiitu npousBoauyio ¢pyuxiun Y = © -arctg 2x.

3
o o X
5. VYrinosoit kodhduEeHT KacaTenbHOU K TpaduKy GyHKIIUU Y = 3 X+1 B TOUKe X, =3 paBeH ...

4
X
6. VYkaxwuTe AIMHY UHTEPBaja BBITYKIOCTH BBEpX rpaduka GyHKIUU Y = > +2x° —9x* 1.

O0pasen TecToBOro 3ajanus K pasaeay «MHrerpanbHoe ncunciaenue ®OI»

1. MHuoxecTBO nepBooOpa3Hbix Gpynkuuu f (X) - X >

UMECT BU ...
X+2

2. Haiitu jsin % xcos xdx.

3. Ilnomaas 06aacTH, OTPAaHUYCHHON JTUHUSAMU Y =5 — X2, y =1 paBHa...
1

4. Bblumncanre: jxe’zxdx
0

~+00

5. HecoOGcTBeHHBII HHTETpAT J(x ~2)“dx pasesn ...
3

O0pasen TecTOBOro 3a1aHuA K pasaeay «O0bIKHOBeHHbIe TH(depeHHATIbHbIC YPABHEHHD)

1. Haiiaure obmee peutenue qudhepeHInanTsHoro ypaBHeHns: X y'= (l— x)y

2. Eciu y(x) — perienue ypaBHeHHs )'= y-- ,yaoBieTBopsitoiiee ycnoButo y(2) =3, toraa y(1) paBHo
X

3
3. OGmwum penrenreM auddepeHHaTbHOrO ypaBHeHus Y — 3x2y = Xe* sBnsgercss QyHKIH. ..
4. 3anano nuddepennmanbHoe ypapHenue y'+4y'-3y = 0. Toraa cooTBeTCTBYIOIIEE €My XapaKTepH-

CTHYECKOE YpaBHEHUE UMEET BH/]
5. YacTHOMY pelieHuto JTHHEHHOTO HEOAHOPOAHOTO U PepeHIIMaTBEHOTO YpaBHE-
HuA Y''=5y'+6Y = X +1 1o BuIy ero npaBoil 4acTH COOTBETCTBYET (DYHKIIHS. . .

IIpumep 3axanuii o pa3gesaM AOMAIIHMX KOHTPOJIbHBIX padoT
s ooyqaromuxess U30 (Texkymmii KOHTPOJIb)

Paznen 1 «JIuneitnas anrebpa»

1 -2 1 2
A=ls o) BS T
1.1. Jlanbl MaTpULIbI - 51 3 -1 . Haiitu matpuny C=B+A
2 -1
5-1 2)B=-314
o1 -3 1 0

1.2. Tano . Halitn matpuny A-B.
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1 2 -3
21 4
0 -1

2X, —4X, +3%; =1,

1.3. BeiunciuTh onpeaennTenb

X, —2X, +4%; =3,
1.4. Pemnth cuctemy ypaBHEHU 3X1 —X 5X3 =2
Pazgen 2. Bekropnas anreopa

AB A(-3;,-2;1), B(4; —6; 2).

2.1. HaiiTu xoopauHaThl BEKTOPA AB y ero JUIAHY, €CIINA
9

a= (_1;3; _1), b=BC, B(Z;_?’;_l) C(2;—3;0). Haiitu BexTop 25_6.

u 25 B2 B
2.3. Haiitn CKAJIAAPHOC IIPOU3BCACHUEC BEKTOPOB a n ~, cCiin ) " YTOoJI MCKAY HUMU

45"

2.2. JlaHbl BEKTOPBI

a=i+2j-k b=(L3-1)
a=i+2j-k b=i—4j+2k

2.5. HaiiTu BeKTOpHOE NPOU3BECHIE BEKTOPOB , .

2.4. HaliTu KOCUHYC yrja MeXJ1y BEeKTOpaMu

2.6. HaliTn 00b€M MmupaMu/Ibl, MOCTPOCHHON Ha BEKTOpax
Paznen 3. Ananutuueckasi reoMeTpus
3.1. Haiitu ypaBuenue menuansl CD tpeyronsuuka ABC, ecnu BepIImHbl UMEIOT KOOpAUHATHL:  A(-0; -

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

3.2. Haiftu ypaBHEHHE NIPSMOH, TPOXOIsmIe uepe3 Touky A(-6; -3),  MepHneHAuKyISIpHO TPSIMOH 6X
-3y +1 =0.

3.3. Yka3aTh ypaBHEHHE OKPY>KHOCTHU, KOTOpask NpoxouT yepe3 Touky A(11;8)

¢ ueHTpoM B Touke C(-1;3).

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

3.4. Haiitu paguyc oKpy’HOCTU

Paznen 4. Hauana maremaTHueckoro aHaiusa, GyHkuuu oqHoi nepemenHoit (POIT), npenen, HenpepbIB-
HOCTb, IPOU3BOIHA
Haiitu npenenst:

xt—2x+1 +12 —+4—
a). lime %"= 6). lim Y Va—x
x—-12x2—x—1 x—=—4 x4+ 2x—8
B) lim 10X 7 r) lim £ €08 8%
' oo 3% + 2% + 1 ' Ao x - sin dx

Haiiti nmpou3Boanble creayomux QyHKIIHA:

a). V= W 0). y = 1-tgx

B). y = sin®bx- x . |y=e
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1)

v =arctglx + =
X

e). v = In(cosx)

VccnenoBath GyHKIIMM U IOCTPOUTH UX IpaduKu:

a).

y=x*4+x*—8x+7 y =

0). x2

 x+3

Paznen 5. Unterpansuoe ucuncnenue OOl

Haiitu Heonpenenénuble MHTETPaIbl:

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

2. BeIYucnuTh I0maab GUrypel, OrpaHAYeHHON JINHUSAMU:
yi=x+1 x=0
Paznen 6. O6bIkHOBEHHBIE MU (DepeHIInaNTbHBIE YPaBHEHHS
Pemuts quddepeHnmansaple ypaBHEHUS:

a).

.,In'_}rz + 1= x}r}r’

0). 3y
V- = (x+ 1)*
> x+1 (x )

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK W YPOBHell chopMHPOBAHHBIX KOMIIETEHIIHIA

Yposens chopmu-
POBaHHBIX KOMIIE-

TEHIMH

OrneHka

TTosicHeHus

Bricokmuit

OTJIMYHO

TeopeTnueckoe conepkaHne Kypca OCBOEHO MOJHOCTBIO,
BCE MPElyCMOTPEHHbIE MpOorpaMMoi 00ydueHus yueOHble 3a1a-
HUS BBIIIOJTHEHBI.
OOyuaromuiicss CmocoOeH MCIOIB30BaTh METO/Ibl MaTeMaThue-
CKOT'0 aHaJM3a U MOJICIMPOBAHUS Ul pellleHus 3aaa4 npodec-
CHOHAJIBHOW JI€ATEIBbHOCTH, Aa€T IOJIHBIN, Pa3BEPHYTHI OTBET
Ha TIOCTaBJIECHHBIA BOIIPOC, MOKAa3bIBAET COBOKYIHOCTb OCO-
3HAaHHBIX 3HAHUN 00 OOBEKTE, JOKA3aTEeIIbHO PACKPBIBAET OC-
HOBHBIE TIOJIOKEHUS TEMBI; B OTBETE INPOCIEKHUBACTCS YETKAs
CTPYKTYypa, JOrHYecKas IOCIeI0BaTeNbHOCTh, OTpa)karolas
CYIIHOCTb PAacKpbIBAEMbIX MOHATHI. OKOHYATENIBHBIA OTBET
JTaeTCsl C aJIeKBATHBIM HCIOJIb30BAHUEM HAYYHBIX TEPMUHOB C
NOJPOOHBIMU M 6€301IMO0UYHBIMU BBIKJIAIKAMH, [TOKa3aHa CIO-
COOHOCTBH OBICTPO pearupoBaTh Ha YTOUHSIFONTUE BOIIPOCHI

bazoBriit

XOPpOLIO

Teoperuueckoe copiep>kaHue Kypca OCBOSHO MOJHOCTBIO,
BCE MPElyCMOTPEHHbIE MpOorpaMMoi 00yueHus yueOHble 3a/1a-
HUS BBITIOJHEHBI ¢ HE3HAYUTEIbHBIMHU 3aMEUaHUSMU.
OOyuarommiicss CmoCOOEH MCIOIB30BaTh METO/IBl MaTeMaTH4e-
CKOT'0 aHaJIM3a U MOJIEIMPOBAHUS, IPUMEHSIEMBbIE /ISl PELICHUs
3ajad mpodeCCHOHANbHON AesTenbHOCTH. [Ipn ATOM maH mo-
CTaTOYHO TOJIHBIM, pa3BEepHYTHIM OTBET Ha MOCTABJICHHBIN BO-
npoc. OTBET CTPYKTYpHPOBaH, JTOTHYEH, U3JI0KEH B TEPMUHAX
Haykd. OHaKoO JONYIIEHbl HE3HAYUTEIbHbIE OMIMOKH, CyIIle-
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Yposens chopmu-
POBaHHBIX KOMIIC- OreHka INosicHeHus
TEHUUHN

CTBEHHO HE BIUSIONINE HA XOJ1 PEIICHUS 3a]]a4l WJIA HEJIOUETHI,
HCIIpaBJIEHHBIC OOYYArOIIUMCS C MTOMOIIBIO BOIIPOCOB MPEIO-
JlaBaTes,

Teoperuueckoe cojepkaHue Kypca OCBOEHO YacTHYHO,
OOJIBIIMHCTBO IPEAYCMOTPEHHBIX IPOrpaMMOM  OOy4YeHUS
y4eOHBIX 3aJJaHUH BBIIIOJHEHO, B HUX UMEIOTCS OLIUOKH.
OOyuarouuiics Ipy UCIOJIb30BAaHUM METOJJOB MaTeMaTHYECKO-
ro aHalu3a U MOJEIMPOBAHUSA, NMPUMEHSAEMBIX Ul pPELICHUs
YaoBneTBopu- | 3a1a4 MpoeCCUOHATBHOM NIEATEIBPHOCTH AT HEIMOJHBIH OT-

TEJIBHO BET, JIOTUKA U IOCJIEJOBATEIbHOCTh U3JIOKEHHUS UMEIOT CyIlle-
CTBEHHbIE HapyleHus. JlonylieHbl OIMOKN B XOJ€E BBINNOJIHE-
HUS 3a/laHus, BCIEJICTBUE HEOCTaTOYHOIO IIOHUMAaHus o0yda-
foluMcs: 0a30BbIX MOHATHH npeamera. B oTBeTe OTCYTCTBYIOT
BbIBOIbI. He B MonmHONW Mepe MpOoAEeMOHCTPUPOBAHBI YMEHUs
pelaTh TUIOBBIE 337jaul IPEIMETa;

[Toporossiii

Teoperudeckoe cojepkaHHe Kypca HE OCBOEHO, OO0JIb-

IIMHCTBO MPEIYCMOTPEHHBIX MPOTPaMMON 00y4YeHHS YIeOHBIX
3aJaHuil JIMOO HEe BBIMOJIHEHBI, MO0 coaepkar rpyoObie ommo-
KW, JOTIOJHUTEIbHAS CaMOCTOsITeNIbHAsS paboTa Hax MaTepua-
JIOM HE MpHBeEJia K KAKOMY-JTHOO 3HAYUTEILHOMY MOBBIIICHUIO
KAaueCTBA BBITOJIHCHUS YICOHBIX 3aJaHHA.
OOyyaromuiics He CIOCOOEH HCMOJIb30BaTh METOJbI MaTema-
TUYECKOTO aHAN3a U MOJICITMPOBAHUS, IPUMCHSIEMBIX IS pe-
HIeHHs 337a4 Ipo(eCCHOHATBHON JeITeabHOCTH. JleMoHCTpH-
pyeT He3HaHUE TCOPETHUYECKUX OCHOB MPEIMETA, OTCYTCTBYIOT
WIM ClIeJaHbl HEeMPaBUIbHBIC BBIBOABI U O0OOICHHUS, 3adaHUS
OmsieTa BBITIOJHEHBI HE TMOJTHOCTHIO WJIM HEMPABWIBHO; HET OT-
BETOB HA JIOTMIOJTHUTEIbHBIC BOMPOCHI.

HCYOOBJICTBO-
PUTCIIBHO

Huzknii

8. MeToauyeckne yKkazaHus 1Jisl CAMOCTOSATEIbHOM PadoThl 00yYarOIUXCS

CaMocrosiTenbHast paboTa CriocoOCTBYET 3aKpEIICHUIO HABBIKOB pabOThI ¢ yueOHOW U Hay4yHOM JIK-
TEpaTypor, OCMBICICHHIO U 3aKPEIUICHHIO TEOPETHYECKOTO MaTepuaia Mo YMEHHIO apryMEHTHPOBAHO
HCMOJIb30BAaTh MaTEMaTHYECKHE METO/IbI JIJIsl pEIIEHUs IOCTABJICHHBIX 3aj1ay.

CamocrosTenbHas paboTa BBITOTHSAETCS BO BHEAYTUTOPHOE (AyJUTOPHOE) BpEeMs MO 33aJaHHI0 U
IIPU METOJJMYECKOM PYKOBOJICTBE MpernojaBares, HO 0e3 ero HemoCpeICTBEHHOT 0 yyacTus (Ipu 4acTHy-
HOM HETNOCPEICTBEHHOM YYaCTHH IPETIOAaBaTEls, OCTABIISIONIEM BEIYIYIO POIb B KOHTPOJIE 3a paboToit
CTY/IEHTOB U MarucTpaHTOB).

CamocTosTenbHas padota OakajgaBpoB B By3€ SIBJISIETCSI BXKHBIM BUJIOM UX y4eOHOH M HAy4dHOMU Jies-
TenbHOCTH. CamMocTosTeNbHAs paboTa UrpaeT 3HAUUTENBHYIO POJIb B PEHTHHIOBON TEXHOJIOTMU OO0YYEHHMS.
[ToaTomy camocTosiTenbHast paboTa ToJKHA CTaTh YPPEKTUBHOMN U TeJIEHANPABICHHON Pa0OTOM CTYCHTOB.

Dopmbl camocmosmenbHol pabomoi.
OCHOBHBIMH BH/IaMH CaMOCTOSITETbHON pabOThI 00yUYarOIIUXCS SIBISFOTCS:
- 3HAKOMCTBO M M3yY€HHUE MaTEPHAIOB JICKITMOHHBIX M MPAKTHYECKUX 3aHATUHN IS TOATO-
TOBKH K ayJUTOPHBIM 3aHITHIM (JIEKIUAM, T1a00paTOPHBIM M MPAKTUYECKUM 3aHSTHUSM) U BBITIOJTHEHHE
COOTBETCTBYIOIIUX 3a/IaHUH;

- u3ydyeHre yueOHOM M METOJMYECKOW JIMTePaTyphbl, MAaTEPUAIOB C MPHUBICUCHUEM 3JICKTPOH-
HbIX cpezicte DOC (MOODLE);
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— IOATOTOBKA K TSCTOBLIM 3a/IaHUIM,
— BBINIOJTHEHUE KOHTPOJIHHOTO JIOMAITHETO 3a1anust odydaronmucs N30;

— TOATOTOBKA K 3a4YETy, FK3aMEHY.

CamocTosATeNbHOE BBITIOIHEHUE MEeCMOo8bIX 3a0aHull TIO BCEM Pa3zieNaM JUCHHUILIUHBI C(POPMHUPOBAHBI
B oHJie orieHouHbIX cpeacts (POC)

Copneprkanue TECTOB MO AMCLUUIUIMHE OPHEHTUPOBAHO HA MOJATOTOBKY OOYYaroIIMXcs 1O OCHOB-
HBIM BOIIPOCaM Kypca. YPOBEHb BBINOJIHEHUS TECTa MO3BOJISET MPENOJAaBaTesIM CYIUTh O XO/Ae CaMmo-
CTOSITENIFHOU paboThl 0OYUYAIOIIMXCS B MEKCECCHOHHBIN MEPUOJ U O CTENICHH MX MOJATOTOBKH K JK3aMe-
Hy/3a4eTy.

JlaHHBIE TECTHI MOT'YT HCIOJIB30BAThCS:

—  00y4YarolMMHUCS [TPU TOATOTOBKE K 3aueTy/3K3aMeHy B popMe caMOIPOBEPKH 3HAHHIA;

—  MperoAaBaTeNIsIMU Ui IPOBEPKHU 3HAHUH B KadecTBE (DOPMBI MPOMEKYTOYHOTO KOHTPOJIS HA
1a00paTOPHBIX U JIEKLIMOHHBIX 3aHATUSAX;

— U1 IPOBEPKH OCTATOYHBIX 3HAHUI 00YJaIOUINXCsl, U3YUMBIINX JAHHBINA KypC.

Tecmosble 3a0anusi pacCUNTaHbl HA CAMOCTOSITENBHYIO padoTy 0€3 UCTIONB30BaHMS BCIIOMOTaTeIbHBIX
MarepraioB. To ecTb IPH WX BBIIOJIHEHUH HE CIIEYET MOJIb30BaThCS YIEOHOM U IPYyrUMH BUIaMH JIUTEPATy-
PBL

J171s1 BBIIOSTHEHHS Mecmo6020 3a0anusl, IPEXKIE BCETO, CIeAyeT BHUMATEILHO IPOYNTATh TOCTABIICH-
HbII Bompoc. [lociie 03HaKOMIIEHHsI C BOIPOCOM CIIEAYET MPUCTYNATh K BHIOOPY Hpe/laraéMbIX BapHaHTOB
OTBETa.

Ha Bbinonnenue mecma oTBOAUTCS OrpaHuyeHHoe BpeMs. OHO MOXKET BapbHPOBATHCS B 3aBUCMOCTH
OT YPOBHSI TECTUPYEMBIX, CJIO)KHOCTH M 00bEMa TECTa.

BrinonHeHue unousuoyanvHot KOoHmpoabHol 0omMawHel pabomuol SBISETCS YaCThIO CAMOCTOSATEIb-
HOU paboTel oOyvaromerocs N30 u nmpegycMaTpuBaeT MHAWBHIYATbHYIO paboTy 00ydaromuxcs ¢ y4aeo-
HOM, TEXHUYECKOH M CIIPaBOYHOM JINTEPATyPOH 110 COOTBETCTBYIOIIUM pa3JiesiaM Kypca.

OOyuarommuecs BBIIOJIHSIOT 3a/IaHUS 110 BApUaHTAaM.

[TpenoxaBaTens Kadenpbl OCYHMIECTBISET TEKYIEe PYKOBOJCTBO, KOTOPOE BKIIOYAET: CHCTEMAaTH-
YeCKHe KOHCYJBTAINU C IeNbI0 OKa3aHUsl OPraHU3allMOHHON W HAyYHO-METOAMYECKOW TTOMOIIH CTY/ICH-
Ty; KOHTPOJIb HaJl BBIIIOJHEHWEM pabOThl B YCTaHOBIIEHHBIE CPOKH; ITPOBEPKY COZAEpKaHUS M odopmiie-
HUS 3aBEPIICHHON pa0OTHI.

Konmponvnaa oomawnsaa paboma BBIONHAETCS 00YYaIOLIMMCS CAMOCTOSTENbHO U JIOJDKHA OBITH
IpeJICTaBIeHa K MPOBEPKE 0 Hadasia 9K3aMEHAIIMOHHOMN CECCHH.

OOyuaroniuecs, He BBINOJIHUBIINE KOHMPOIbHbIE OoMauiHue pabomsl, K ciade (3a4eTa) sK3aMeHa
He jomyckaioTcs. Pabora momkHa OBITH akKypaTHO O(OpMIIEHa B IMEYaTHOM WJIM NMHCHBMEHHOM BHJIE,
yao0Ha JUIsl IPOBEPKH U XPaHEHHUSI.

9. IlepeueHb MHGPOPMALMOHHBIX TEXHOJIOTHii, MCIOJIL3yeMbIX NIPH OCYILeCTBJIEHHH 00pa3oBaTe/b-
HOTI'0 MpoIecca Mo AUCHUILINHE

[MpumeHeHne UAPOBBIX TEXHOJIOTUI B paMKax MPENoJaBaHusl JUCIMIUIMHBI MPEJOCTABISIET pac-
IIMPEHHBIE BOBMOXXHOCTH 110 OPraHU3alliy yYeOHbBIX 3aHATHH B YCIOBUSAX MU(PPOBHU3ANMH 00pa30BaHHS U
MO3BOJISICT CPOPMHUPOBATH Y O0YYAIOIINXCS HABBIKH MPUMEHEHHUS IIU(PPOBBIX CEPBUCOB U MHCTPYMEHTOB
B TIOBCETHEBHOM )KMU3HU U TIPO(ECCHOHATBHON IS TEIBHOCTH,.

JInst peanmu3aivy 3TOH [ENM B paMKaxX M3YYeHHs TUCHUIUTMHBI MOTYT MPUMEHSTHCS CICTYIOIINE
U (QPOBBIC MHCTPYMEHTHI U CEPBHCHI:

-1 KoMMyHuKanmu ¢ oOydatomumucs: VK Meccenmkep (https://vk.me/app?mt_click id=mt-
V7eix5-1660908314-1651141140) — mecceHuKep, pacpocTpaHsercs mo juien3un FreeWare

-JUTs TUTAHUPOBAHKSI Ay TUTOPHBIX U BHEAYTUTOPHBIX MepompusIThii: Mirapolis — cuctema jyist opra-
HU3alUU KOJUICKTHMBHOW Pa0OTHl M OHJIAMH-BCTPEY, PacIpOCTPAHSAETCS MO MPONPHETApHOHN JUIICH3UH;
Buneossonok BKonrakte (https://vk.com/calls) — cepBuc m1st BHI€03BOHKOB, pacripoOCTpaHsICTCs IO JIH-
nensuu ShareWare;
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-JUIsL COBMECTHOTO Mcnojib3oBanHus (aiinos: @O0maxo (https://cloud.mail.ru/) — cepBuc ans co3na-
HUSI, XpPAaHCHNSI ¥ COBMECTHOTO HMCIOJIb30BaHMs (PANIIOB, pacpoCTpaHseTCs MO JMIEH3nH trialware; SIH-
nekc.JIuck — cepBHC sl XpaHEHUSI U COBMECTHOTO MCIOJIb30BaHHS JOKYMEHTOB, PACIPOCTPAHSIETCS 110
JTUIeH3uu trialware.

Jlsist yCTIENIHOTO OBJAICHUS AUCIUIUIMHON UCIIONB3YIOTCS CIEAYIoNHe HHOOPMAIIMOHHBIE TEXHO-
JIOTHH OOyUYCHHS:

e maker npukiaagubix nporpamm Office Professional Plus 2010, License 49013351 VIJITY
Russia 2011-09-06, OPEN 68975925Z7E1309. Cpok: 6eccpodHo;

e [lpakTuveckue 3aHATHE 1O JUCHUIUIMHE MPOBOIATCS C TPUMEHEHHEM HEOO0XOIUMOTO
METOAMYECKOro MaTepuaia (METOAMYCCKHE YKa3aHusl, CIPABOYHUKH, HOPMATHBBI H T.I1.)

Jist AMCTaHIIMOHHOM TOAIEPIKKU JUCIUILUIMHBI UCTIONB3YETCsl CUCTEMa yIpaBieHus o0pa3oBa-
TeIbHBIM KOHTEHTOM Moodle. /[ paboTel B JaHHOH crcTeMe BCe 00ydJaronpecs Ha TIEpBOM Kypce
MOJTyYar0T MHIMBHUIYaJIbHbBIC JIOTUH U TIAPOJIh JIJIS BXO/a B CUCTEMY, B KOTOPOH pa3MeIarTes : Ipo-
rpamMma JUCHUIUTHHBI, MaTePHAJIbI JJIs1 JICKIIMOHHBIX M UHBIX BHJIOB 3aHITUH , 3aJJaHHsI, KOHTPOJIbHBIC
BOTIPOCHI.

Jlekuuu mpoBOJATCS B OOBIYHBIX ayaUTOpUsX. [IpakTudeckue 3aHATUS MPOBOIATCS MM B OOBIY-
HBIX ayJUTOPHSIX WU B KOMIIBIOTEPHOM KJIACCE C UCIOIBb30BaHUEM CIENMATbHBIX TporpaMM. [Ipu mpo-
BE/ICHUH MPAKTUYECKUX 3aHATHH CTYACHTHI UCIIONIB3YIOT y4eOHO-METOIUYECKYIO JIUTEPATypy, PH HE0O-
XOJMMOCTH BBIJIACTCS Pa3IaTOYHBINA MaTeprat: TaOIHIIbI, 3aJaHHs.

TecToBBIli KOHTPOJIb 3HAHUH MOXKET HMPOBOAUTHCS B OOBIYHOW ayJUTOPHH M B KOMIIBIOTEPHOM
KJracce.

HudopmMaTrBHO-Pa3BUBAIOIINE TEXHOJOTHH OOYYEHHUS MCIOIB3YIOTCSI B OCHOBHOM C Y4ETOM pa3-
JMYHOTO COYETaHMS TPAIUIIMOHHBIX (GOpM (JIEKIUS, ¥ TPAKTHIECKOE 3aHITHE, KOHCYJIBTAIHS, CAMOCTOS-
TenbHas pabora).

YHuBepcuteT obecredeH HeOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO MPOrpaMMHOr0 obecrede-
HUSL:

onepaunonHas cucrema Windows 7, License 49013351 VYIJITY Russia 2011-09-06, OPEN
68975925727E1309. Cpok: GeccpouHo;

naker npukiaaHbix nporpamm Office Professional Plus 2010, License 49013351 VIJITY Russia
2011-09-06, OPEN 68975925ZZE1309. Cpok: 6eccpouHo;

anTuBupycHast nporpamma Kaspersky Endpoint Security nns Ousneca- CrannmaptHbiii Russian
Edition. 250-499 Node 1 year Educational Renewal License. JJoroBop Ne0423/3K ot 30.08.2022. Cpok ¢
09.10.2022 r. mo 09.10.2023 r.;

cucrema ympasieHus ooydyenneM LMS Moodle — nporpamMHoe obecriedeHne ¢ OTKPBITBIM KOJIOM,
pacmpoctpansiercs no jurieHsun GNU Public License (rus);

opayszep Yandex (https://yandex.ru/promo/browser/) — mporpaMMHOe OOecTieueHUE PacipoCTpaHs-
€TCs1 TI0 MPOCTON (HEUCKITIOUUTEIHHON ) JTUIICH3UN;

MaKeT MIPUKIIATHBIX MaTeMaTHYECKUX [porpamm Scilab 6.1.0
(https://www.scilab.org/download/6.1.0) — cBoGoaHO pacmpocTpaHseMoe MPOrpaMMHOE OOeCleUYeHHE,
pacripoctpansiercs no auuen3uu GNU General Public License (GPL) v2.0;;

MporpamMMHasi CCTeMa JiJIsl OOHAPYKEHUST TEKCTOBBIX 3aMMCTBOBAaHHH B YI€OHBIX U HAYYHBIX Pado-
Tax «AHTHILIaruat.BY3».

10. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOIi /Il OCylIeCTBJIEHUsI 00pa-
30BaTEJLHOI0 MPOIecca Mo ANCHHIINHE

Peanuzamus yueGHOro npoiiecca OCyIIeCTBISETCS B CIEIMATBHBIX YU€OHBIX ayIUTOPUSAX YHUBEP-
CUTETa IS IIPOBEACHMS 3aHATUN JIEKIHUOHHOTO THUIIA, IPAKTUYECKUX 3aHATHUH, TPYIIOBLIX U UHAUBULY-
ANBbHBIX KOHCYJIbTAllMM, TEKYLIEr0 KOHTPOJISA U MPOMEKYTOYHOM aTTecTanuu. Bece aymuropun yKOMIUIEK-
TOBaHbl CHELHATU3UPOBAHHOW MeOENbI0 U TEXHUYECKHMMM CpEACTBAMHM OOY4YEHHs, CIYKALIUMH s
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npencTaBicHuss y4eOHOU uHpopMaruu Oonbinoil aygurtopuu. [Ipu HeoOXomuMOCTH O00yYarOIIUMCS
MpeIaraloTcsi Habopsl IEMOHCTPAIMOHHOTO 000PYIOBAaHUS M Y4eOHO-HATIISAHBIX MMOCOOMIA, oOecredn-
BAaIOIIME TEMATUYECKUE WILTIOCTPALIHH.

CamocrosTenbHas padoTa 00y4arOUIMXCsl BBITOIHICTCS B CIICIUAIM3UPOBAHHON ayJUTOPUH, KO-
Topas o0opyaoBaHa y4eOHOH MeOeIbl0, KOMIIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO IOJIKIIOUCHHS K
cetn «MHTEpHET» U 0OECIIEYCHUEM JIOCTYIIA B AIEKTPOHHYIO WH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEILy
YIITY.

Ecth nomernienue uist XpaHeHHUS U POPUIAKTHYECKOTO 0OCITY)KUBAHHSI Y4€OHOTO 000pYI0BaHUSI.

TpeOoBaHusi K ayIUTOPUAM

HanmeHoBaHue crieliuagbHbBIX MOMEIEHUH
1 TIOMETICHUHN JJIS1 CAMOCTOSITEITBHOM PabOTHI

OcCHAaIIEHHOCTD CIIEIAAILHBIX MOMEILECHHI
¥ TIOMETIEHHH JJIS1 CAMOCTOSITEITBHOM PabOTHI

Ilomemenue Ui JIGKUMOHHBIX — 3aHATHH,
IPYNIOBBIX U WHIWBHIYaJbHBIX KOHCYJIBTa-
AW, TEKyIIEHW U INPOMEXKYTOYHOM aTTecTa-
L[UN.

[lepenocHass MynbTUMEIUIHAS YCTaHOBKa (IpPOEK-
TOP, PKpPaH).
VYuebnas mebenb

Ilomemenue st NPOBENECHUS NPAKTHYECKUX
3aHATUHI, IPOMEXKYTOYHOM aTTECTALMH.

Cronbl KOMIBIOTEPHBIE, CTYyNbd. IlepcoHanbHbIE
KoMIbloTepsl. Boixon B MIHTEpHET.

ITomerieHus 17151 CaMOCTOSITEIbHOM pa6OTLI

Croubl, CTyJbsl, 9KpaH, MpoekTop. Paboune mecra
CTYACHTOB, OCHAICHBI KOMIIBIOTEPAMH C BBIXOJ0M
B ceTh VIHTEpPHET W 3JIEKTPOHHYIO HH(OPMAIMOH-
HYIO 00pa30BaTeIbHYIO CPENy.

[Tomenienue s XpaHEeHUsT U TPOQHUIAKTH-
YECKOTr0 OOCIYXUBaHUS y4eOHOTO 000pyII0-
BaHUs

Pacxonubpie MaTepuanbl A7 peMOHTAa U OOCITYXKH-
BaHUS TEXHUKH. MecTa Juisi XpaHeHHsT 000pyI0Ba-
HUS
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