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1. O6wue nonoxkeHusa
Jucnunminna «MaTteMaTHKa» OTHOCUTCS K 0053aTeIbHON YacTH yueOHOro IIaHa, BXOSIIETO B
cocraB 00pa3oBaTelbHOM mporpamMmbl Beiciiero oopazoanus 18.03.01 «Xumudeckasi TEXHOJIOTHUS
(npodunb — [lonyyenue u nepepadboTka MaTEpUaIOB HA OCHOBE MPUPOIHBIX U CHHTETUYECKUX MOJIUMe-
pOB).
HopmatuBHO-MeTOmMueckon 6a3oit 1 pa3paboTku pabodeit mporpaMMbl yueOHON AUCIMIUIMHBI «Ma-
TEMAaTHUKa» SIBJSIOTCS:

. Oenepanpubiii 3akoH «O0 oOpazoBanuu B Poccuiickoit deneparuny», yTBEp)KICHHBIN
npukazoM Munobpraayku PO Ne 273-03 ot 29.12.2012;

. [Ipukaz MwunoOpHayku Poccum Ne 301 ot 05.04.2017 r. OO0 yTBep)KIeHUU TOpPsIKA
OpraHM3alfy U OCYIIECTBICHUS 00Pa30BaTEIbHON JNEATEILHOCTH MO 00pa30BaTEIbHBIM IIPOrpaMMamM
BBICIIET0 00pa3zoBaHus - IporpaMmaM OakanaBpuaTta, MporpamMmam CrelHaluTeTa, MporpaMmam
MarucTparyphl.

. [Ipukaz MuHucrepcTBa Tpylda U colMalbHOW 3amuThl Poccuiickoir ®enepauuu ot
11.02.2021 Ne 601 «OO6 yTrBepxkaeHUU IpodeccuoHanbHoro crapaapra - 26.027 «Cneunanauct mno
nepepadoTKe MOJMMEPHBIX U KOMIIO3UIIHOHHBIX MATEPHAJIOB).

. IIpukaz MuHucrepcTtBa Tpyna M conuanbHOM 3amuTel Poccmiickoit denepauum Ot
12.10.2022 Ne 6461 «O06 yrBepxkaeHun npodeccuoHanbHOro crapaapta - 23.041 «Cnenuajuct mo
TeXHOJIOTHH LeJIJII0I03HO-0YMAaKHOT0 IIPOU3BO/ICTBAY.

. @denepallbHbIl TOCYIAPCTBEHHBIH 00pa3oBaTENbHBIA CTAaHAAPT BBICHIETO OOpa30BaHUS
(®roC BO) mno namnpaBienuto noarotoBku 18.03.01 «Xumuueckas TexHoJorus» (ypoBEHb
OakanaBpuaT), yTBEpPKICHHBIN MpuKazoM MunucrepctBa oOpa3oBaHus u Hayku PD Ne 922 ot 7
asrycra 2020 r.;

e  VYuyeOHble MIaHBI 00pa30BaTENbHONW MPOrPaMMBbI BBICIIETO OOpa30BaHUs HaIPaBIICHUS
18.03.01 - Xumuueckas TexHosnorus (nmpoduis - [lonyderne u nmepepabOTka MaTepHaIOB HA OCHOBE
MPUPOJHBIX U CHHTETUYECKUX IOJMMEPOB), MOJATOTOBKM OakamdaBpOB MO OYHOM, OYHO-3a0YHOU U
3a04HOM GopmaM o0yueHus1, oo0perubie YuensiM coBeToM YIJITY (mporokon Ne 3 ot 16.03.2023),
C JONOJIHEHMSAMU W HU3MEHEHUSIMHU, YTBEP)KICHHBIMU Ha 3acenaHuu YueHoro cosera YIJITY
(mpotoko:a ot 21.03.2024 Ne3).

e OOyuenue mno ooOpazoBatenbHOM 18.03.01 - Xwumwnueckas TtexHonorus (mpoduiap -
[Tonyyenue u mepepaboTka MaTepuaqoB Ha OCHOBE MPUPOAHBIX M CHHTETHYECKUX IOJIMMEPOB)
OCYUIECTBIISIETCS HA PYCCKOM SI3BIKE.

2. llepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs M0 JTUCHUILIMHE, COOTHECEHHBIX ¢ MJIAHUPYe-
MBIMH pe3yJbTAaTaAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbI

[TnanupyemMbIMH pe3yiabTaTaMu 00yYeHHsI O AUCLUIUIUHE SBISIOTCS 3HAHUS, YMEHUs, BIaICHUS

W/WIH OMBIT JIeATENbHOCTH, XapaKTEpU3YIOLIUe 3Talbl/ypoBHU (POPMUPOBAHUS KOMIIETEHLUH U olecre-
YHUBAIOLIUE JOCTH)KEHHUE IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS 00pa30BaTeIbHON MPOTrPaMMBI B IIEJIOM.

Ilesib 0cBOEHUSI AMCHUIINHBI —COCTOUT B (POPMHUPOBAHUU y 00YUAIOMIUXCSI CTIOCOOHOCTH UCIOJIb-
30BaTh MaTeMaTHYECKHE METOJIbI JUIsl pelIeHus 3ajad npodeccnoHalbHOM eATeNbHOCTH, a TaKXke CIIo-
COOHOCTH 00pabaThiBaTh M MHTEPIPETHPOBATH SKCIEPUMEHTAIbHBIE JaHHBIE, TP 3TOM IPENoaaBaHue
CTPOMTCS UCXOJI U3 TPEOYEMOro YPOBHS MOATOTOBKH 00yYarOIINXCS.

3agaum QUCHMIJIMHBI:

1. CoolbmuTh 00y4aroUMMCsS TEOPETUYECKHE OCHOBBI MaTeMaTHKH, B 00beMe, HeOOXOAMMbIE IS
M3Y4eHHUs OOIIEHAayUHbIX, OOLUIEMH)KEHEPHBIX, CIIENUaIbHBIX AUCIUIUINH, a TaKXKe Jalollue BO3-
MO>KHOCTh IPUMEHEHUS UX B MPO(HECCHOHAIBHON AEATEIbHOCTH.

Pa3BuUTh HaBBIKK JIOTHYECKOTO U AITOPUTMUYECKOTO MBIIIIJICHHUS.
3. O3HaKOMHUTH OOYYAIOLINXCS C POJbI0 MAaTEMAaTHUKU B COBPEMEHHOHM XH3HH M TEXHHKE, C Xapak-

TEPHBIMH YEPTAMU MaTEMaTHYECKOT0 METOA N3Y4YEHUS MPUKIIAIHBIX NPO(ECCHOHAIBHBIX 3a/1a4.
4. BpIpaboTaTh yMEHHE CAaMOCTOSATENILHO Pa30MpPaThCsl B MATEMAaTUYECKOM alllapaTte, MPUMEHIEMOM

B JIUTEpATypE, CBA3AHHOU ¢ OymyIei mpodecCHOHaTbHOM AESITEIBHOCTHIO 00 YJarOIIIXCSl.
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5. Hayuwuth omepupoBaTh aOCTPaKTHBIMH OOBEKTAMH M aJE€KBATHO YMOTPEOISATH MaTeMaTHYECKUE
TOHSITUSL U CUMBOJIBI JIJIs1 BBIPAXKEHUS KOJTMYECTBEHHBIX M KAY€CTBEHHBIX OTHOIICHUH.
IIpouecc u3yyeHusi JTUCHUIVIMHBI HanpaBJjeH HA ¢opMuUpoBaHHe cjaeAyOmMX odumenpodec-
CHOHAJIbHBIX KOMITETEeHIIU:
— OIIK-2 cniocoOeH HUCIoNIb30BaTh MaTeMaTHIeCcKue, hu3ndeckue, PU3NKO-XUMHIECKUEe, XUMUYe-
CKHME€ METOJIbI JIJISl pEIIeHUs 3a1a49 MPOPECCHOHAIBHON JeATEILHOCTH.
- OIIK-5 - ciocoGeH OCyIIECTBIATh IKCIIEPUMEHTANIbHBIEC UCCIICI0OBAHMS M UCIBITAHUS 110 3a/1aH-
HOM METOJIMKE, MPOBOAWTHh HAOIONECHUS W U3MEPCHHsI C y4eTOM TPeOOBaHHMI TEXHUKH O€30MacCHOCTH,
00pabaTeIBaTh U HHTEPIIPETHPOBATH IKCIICPUMEHTAIILHBIC TaHHBIC.
B pe3yabTare u3y4yeHusi AMCHUNIMHBI 00YYAOIIMIICS TOJIKEH:
3HATh: 0230BBIC MMOHATHSA U MAaTEMaTHYCCKUE METOJIBI. MAaTEMATHUYSCKOI'0 aHaIu3a, JIMHCHHON a-
reOpbl, aHATUTHYCCKON T'€OMETPHUU, OCHOBBI TEOPHH OOBIKHOBEHHBIX IHU(dEepeHIIMaIbHBIX YpaBHEHUN
JUTS pellieHus 3a1a9 mpodeccnoHaNbHOM e TETbHOCTH.
yMeTh: aJIeKBaTHO yMOTPeOISITh MaTEMaTHUECKUE MOHITHSI U CUMBOJIBI JJIsi BBIPAKCHUSI KOJIHYE-
CTBEHHBIX M Ka4€CTBEHHBIX OTHOIICHH; TOBOJAUTH PEIICHUS 3a/a4 0 IPUEMIIEMOT0 PAKTUYECKOTO pe-
3ynbTara — uncia, pyHkuuu (ee rpaduka), TOYHOrO KaUeCTBEHHOTO BBIBOJA C IPUMEHEHHEM aJIeKBATHBIX
BBIYUCIIUTEIIBHBIX CPEJICTB, TAOJINII, CIIPABOYHUKOB.
BJIA/IETh: JOCTYIIHBIMU METOJAMH MAaT€MaTHYECKOIO aHajIn3a, aHAJIUTHYECKON reoMEeTpHH, JIH-
HEHHOW anredpsbl, PU PELIEHUH TUIIOBBIX U MPOCTEHIINX 3a]1a4 Po(ecCHOHAIbHOMN 1eATENbHOCTH.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JanHast yyeOHasi TUCUUIUIMHA OTHOCUTCS K 00s3aTeIbHBIM JUCUUIUIMHAM Y4eOHOro IUIaHa, YTO
103BOJIsIET c(OPMHUPOBATH B Mpoliecce o0yueHus y GakanaBpa OCHOBHBIE 00IeNpodecCHOHAIbHbIE 3HA-
HUS ¥ KOMIIETEHIIMH B PaMKax BBIOPAHHOTO MPo(uiIs 1 mpodecCHOHATBHOTO CTaHAapTa.

OcBoeHMe NaHHOW JAUCUUILIMHBI SBIsETCS HEOOXOIUMONH OCHOBOM AJIS MOCIEYIOIIEro H3Y4eHUs
muctumiuH OITOIT u HanucaHus BBITYCKHOM KBaIM(PUKAIMOHHON paObOTHI.

HepeueHb 0680?16141/{661}01(41/0(?, conymcemeyruux u obecneyusaemvix aLlCI/;LlI’UZMH

Ob6ecneunBaronme ConyTcTByIOINE O6ecnieurBaeMble
dusuka I[OHOJ'IHI/ITGJ'IBHBIC T'JIaBbl MAaTEMATUKHU
Xumus 1 (pU3HKa BEBICOKOMOJIEKYIJISIPHBIX
COCMHEHMI

Xumus u GU3MKa PaCTUTEIHHOTO CHIPbS
[TpukiaHbIC HAYYHBIC HCCIICTOBAHUS
OO61as XuMHYecKasi TEXHOJIOTHs
[Tporeccsl 1 anmapaThl XUMUYIECKON
TEXHOJIOTHH
[ToaroToBka K mporeype 3anfuThl U 3a-
[IUTA BEITYCKHON KBaU(UKAIMOHHON
paboThl

VKka3zaHHbIE CBSI3U AMCLUUIUIMHBI JAIOT OOY4YarOLIEMYCsl CHCTEMHOE MPEACTaBIEHUE O KOMIUIEKCE
u3ydaeMbIX AUcUUIUIMH B cooTBeTcTBUU ¢ OI'OC BO, uro obecrneunBaer TpeOyeMblil TEOPETHUECKHIMA
YpOBEHb U MPAKTUYECKYIO HAMPaBIEHHOCTb B CUCTEME 00y4YeHUsI U Oyaylel 1eITeIbHOCTH BbITYCKHUKA.

4. O0neM AUCHUIIJIMHBI B 3A4Y€THBIX € IMHULIAX ¢ YKA3AHUEM KOJIUYECTBA aKAICMUICCKHUX 1acCoB,
BbIICJICHHBIX HA KOHTAKTHYI0 pa0doTy 00y4aromuxcs ¢ npenoaasaresieM (1o BUIaM y4eOHBIX 3aH -
THIi) U HA CAMOCTOSAITEJIbHYIO Pa00Ty 00y4aronuXxcs

OO0m1ast Tpy10EMKOCTh TUCITUTUTAHBI
\ Buyx yueOHol paboThl \ Bcero akameMuuyecknx 4yacos




o4Has popMma

OYHO-3a04YHas

3aouyHas popma

TECTAalUHU

dhopma
KonrakTHasi pabora ¢ mpemoja- 88,6 426 18,9
BaTeJeM*:
nekryu (J1) 36 18 8
npaktuueckue 3ansatus (113) 52 24 10
nabopartopHbie paboTsl (JIP) - - -
WHBIC BUJIbI KOHTAKTHOM pabOTHI 0,6 0,6 0,9
CamocrosiTesibHass padora 00y- 127.4 173,4 197,1
YAKOIIUXCS
U3y4eHHE TEOPETUYECKOT0 Kypca 32 55 65
MOJITOTOBKA K TEKYIEMY KOHTPOJIO 56 100 100
KOHTpOJIbHAast paboTa - - 19,7
MOATOTOBKA K MPOMEXKYTOUHOH art- 39,4 18,4 12,4

Bupa npomexyTouHoii aTrTecra-
11701

3auer, 3K3aMeH

3auer, 3K3a-
MeH

3auert, 3K3aMeH

OO01masi Tpy10eMKOCTh

6/216

*KoHTakTHast paboTa 0Oyd4aloIuxcs ¢ MperogaBaTeleM, B TOM YHCIE ¢ IPHUMEHEHHEM IUCTaHIMOHHBIX 0Opa3oBaTENbHBIX
TEXHOJIOTUi{, BKIIFOYAET 3aHATHA JICKIIMOHHOTO TUIA, U (MJIM) 3aHATHS CEMHHAPCKOIO THIA, JAOOpaTOpHbBIC 3aHATHA, U (MJIN)
IPYIIIOBBIC KOHCYJIBTAIMHU, U (WJIM) HHAMBUIYAIbHYIO paboTy o0ydaromerocs ¢ NpernoaaBarelieM, a TAKKe aTTeCTAHOHHbBIC
UCTIBITaHUS POMEKYTOUHOM arTectauny. KoHTakTHas paboTa MOXKET BKIIFOYATh MHBIC BUIBI yYSOHON ACATEIBHOCTH, MPENy-
CMaTpHBAIOL¥e IPYNIOBYI0 U HHIMBHIYAIbHYIO pPaboTy 00ydaromuxcs ¢ npenojasaresieM. Yacsl KOHTaKTHOW paboTHI ompe-
nensitorest [lonoxkenueM 00 opraHu3alii ¥ NPOBEICHUH KOHTAKTHOM paboThl NpH peasin3anud 00pa3oBaTeNbHbIX MPOrpaMm
BBICIIEr0 00pa3oBaHus, yTBepKICHHBIM YueHbiM coBeToM YIJITY ot 25 derpanst 2020 roxa.

5. Copep:xkaHue IMCHUILNIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jejiam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCcTBAa aKajeMHYeCKUX YacoB
5.1. TpynoeMkocTh pa3aesioB IHCHUNIHHbI

ouHasi popma 00yueHus

Ne HanmenoBanwue pa3zaena Beero ., | CamocrosTenpHast
JI. | TI3 | JIP | xOHTaKTHOM
/i JUCITUATITUHBI paborta
paboThI
1 | JIuneiinas anre6pa 6 6 | - 12 10
2 | BekTopHas anrebpa 6 6 - 12 10
3 | AHamuTHuYeCcKasi TeOMEeTpHUs 6 6 - 12 10
4 | Havyana MareMaTu4ecKoro aHajmsa,
¢bysakuu ogHo nepemenHoi (OOIN), 6 14 | - 20 20
npejes, HepPepPbHIBHOCTb, IIPOU3BOTHAS
5 | UnaTerpansuoe ucunciaenue OOIT 8 14 22 26
6 | OObikHOBeHHBIE MU DhepeHInaNbHbIe 4 6 10 12
ypaBHEHUS
HToro no pazgenam: 36 | 52 | - 88 88
[TpoMexxyTouHast aTTecTanus - - - 0,6 39,4
Bcero 216

04HO-3204Hasi popma o0yueHunst




Bcero

Ne HanmenoBanue paznena quCHUILIMHBI JI 113 JIP | kKoHTakTHOH CaMOCTOATCHRHA.
/11 paborta
paboThI
1 | JIuneiinas anreOpa 3 4 - 7 20
2 | Bekropnas anrebpa 3 4 - 7 20
3 | AHamuTHYeCKas reOMeTPHs 2 2 - 4 20
4 | Hayana maTeMaTH4eCcKOTo aHaln3a,
¢bynkuun ogHo# nepemennoit (OOIT), 3 5 ) 9 24
npeJies, HeMpepbIBHOCTh, MPOU3BO/I-
Hasi
5 | NHTerpanbHoe ncumncneHme ®OM 5 6 11 33
6 | O6pikHOBEHHBIC TU(D(EpeHIINATBHBIC 9 9 4 38
ypaBHEHUS
HToro no pazgeaam: 18 24 - 42.6 155
KonTponbHas pabota - - - - -
[TpomexxyTouHas aTTecTanus - - - 0,6 18,4
Bcero 216
3a04yHasi popma 00y4eHHus
Ne | HammeHoBaHue pazaena AUCIUILIU- Beero . | CamocTosTenbHas
JI 113 JIP | KoHTaKkTHOI
/i HBI pabota
paboThl
1 | Jluneiinas anreOpa 1 1 - 2 20
2 | Bexropnas anrebpa 1 1 - 2 20
3 | AHanuTHuecKasi FTeOMeTpus 2 2 - 4 24
4 | Hagyayia MaTeMaTHYECKOTO aHAIIN3A,
(GyHKIMN OJTHOM MEpEeMEHHOM
(®OII), npenen, HENPEPHIBHOCTD, 15 2 ) 3.5 24
MIPOU3BOTHAS
5 | Unrerpanproe ucuncierne OOIT 15 2 3,5 37
6 | OObikHOBeHHBIE MU depeHnab- 1 5 3 40
HbIC YPABHCHHUS
HToro no pazgenam: 8 10 - 18 165
KonTponbHas pabora - - - 0,3 19,7
[TpomexxyTouHast arTecTamus - - - 0,6 12,4
Bcero 216

5.2. Conep:xanue 3aHATHH JIEKIITHOHHOTO THIA

Pa3nen 1 Jluneiinas aareopa
ManI/IIH)II OCHOBHBIC IMOHATHA U OIIPCACICHUA. JInaelHbIe orncpanri HaaQ MaTpulaMu.
Breruncnenue onpenenurencii. Y Muoxxenue matpuil. O6patHas marpuna. CucTeMbl
JIMHEHHBIX ypaBHeHHﬁI OCHOBHBIC IMOHATHUA U METOABI UX PCIICHUSA.
Pa3nes 2. BekTopHasi anredpa
['eomeTpuyeckoe u aHATUTUYECKOE MOHATUA BeKTOpa. JInHeliHbIe onepanuu HajJ BekTopamu. CKaisipHoe,
BEKTOPHOE, CMEIIAHHOE MPOU3BEACHHS BEKTOPOB, UX FT€OMETPUUECKHUI CMBICI.
Paznen 3. AHaMTHYeCKAS TeOMETPHUS.



CriocoObI 3a/1aHusl ypaBHEHUS IPSIMOI Ha MJIOCKOCTH B ICKAPTOBOM CUCTeMe KoopauHaT. KpuBbie BTOpo-
ro nopsaka (OKpyKXKHOCTb, JUTHIIC, TUIIepOoIIa, mapadosa).

Pa3nen 4. Hauana maTeMaTn4eckoro anajimn3a, pynkuumn oaHoii nepemennoii (®OII), mpe-
JeJI, HeNpepbIBHOCTD, IPOU3BOIHASA.
OyHKIMK OJHON TIEPEMEHHON: 00JIaCTh ONpeaeNeHHs, Mpeaen GyHKINH, HEMPEePhIBHOCTD, Ki1accuduka-
s To4dek paspsia. [IpousBoanas u nuddepennuan GyHKIUN, reOMETPUUECKUN U (PU3UUECKHUI CMBICI.
[Tpou3BoHbIe BRICIIMX MOPAIKOB. MccnenoBanue rpadukoB ¢pyHKuuid. Pemenne 3a1ay Ha SKCTpEeMyM.

OObikHOBeHHBIE U (hepeHInaTbHbIe YPaBHEHH: OCHOBHBIC MOHATHA, Kiaccuukanus. Anddepenun-
albHBIC YpaBHEHHMsl mepBoro nopsaka. OOmee u yacTHOE pemeHus TUdQepeHIrnaaIbHOr0 ypaBHEHHUS.

Paszgea 5. UuTerpajabnoe ucuncienue ®OIL
[TonsiTue HeonpenenEéHHOTO UHTErpajia, OCHOBHBIE CBOMCTBA, OCHOBHBIE METOIbl UHTETPUPOBAHMUSI.
OmnpeieieHHBIN UHTETPaJl, €r0 TEOMETPUIECKUI CMBICH U CBOWCTBa, popmyiia HeroTona —JIeliOHumna.
[Ipunoxxenus onpenesneHHoro uurerpaita. HecoOcTBeHHbIE HHTErPabI.
Pa3zgean 6. O0bikHOBeHHbBIE NH(depeHIIHATbHbIE YPABHEHMS

Jluneiinpie tuddepeHnnanbHpIe ypaBHEHUS BTOPOTO TOPSIIKA C IIOCTOSTHHBIME KOA((UIIMEHTaMH.

5.3. Tembl u popMbI 3aHATHI CEMUHAPCKOTO TUIIA

VYueOHbIH IIJIaHOM I10 JAUCHUIIIMHE ITPEAYCMOTPCHBI IPAKTUYICCKHUC 3aHATHS

TpynoéMkocTb, yac
HaunmenoBanue paszaena dopMa IpoBEACHUS
Ne OYHas OYHO- 3a04-
JTUCIUIUIAHBI (MOJTYJIS) 3aHATUS
3a04Has Has
1 | Jluneiinas anreOpa npakThyeckas padora 6 4 1
2 | Bekropnas anrebpa IpaKTUIeckas padoTa 6 4 1
3 | AnamuTHueckas reoMeTpus IIpaKTHYecKas paboTa 6 2 2
Havana maTematuueckoro aHanusa,
KIIUM OJTHOM TepeMEHHOMN
4 Gymxmn on P npakTrdeckas padora 14 6 2
(®POIT), npenen, HENPEPBHIBHOCTH,
MIPOU3BOTHAS
5 | UnTerpanbHoe ncumcnenve 0N npakThdeckas padora 14 6 2
OObIkHOBEHHBIC U] depeHITaTb-
6 Audpepern npakThyeckas pabora 6 2 2
HbI€ YpaBHEHUS
Hroro: 52 24 10
5.4 [leraau3anusi caMOCTOATEIbHOI padoThl
. TpynoeMKocTsh, yac
HaumenoBanwue pa3nena Bun camocrosiTensHOM
he JTUCIUATITAHBI (MOTYJIS) a00TEI oHHa OHIHO" 3a0-
Y P 3a09Has Hasl
1 | Paznen 1. Jluneitnas anreOpa IToaroroBka K Tecty 10 20 20
2 | Pazgen 2. BektopHas anreOpa [ToaroTroBKa K TeCTy 10 20 20
Pa3znen 3. Ananutudeckas reo- [ToaroroBka K TeCT
3 A A Y 10 20 24
METpPHS
Paznen 4. Hauana maTtematuue- IToaroroska k Tecty
CKOTO aHaJn3a KIIUW OJHOMN
4 133, yHKIIK 01 20 24 24
nepemenHoii (POII), npenen,
HEMPEPBIBHOCTD, IIPOU3BOJTHAS
Paznen 5. UnrerpansHoe ucuuc- | [loaroroska k TecT
5 A P A Y 26 33 37
senne OOIT
6 Paznen 6. OObikHOBeHHBIE aud- | [logroToBka Kk TecTy 12 38 40
(dhepeHIaabHbIe YpaBHEHUS
Brimonnenue nomar-
7 | KonrponbHas pabora . Aoy - - 19,7
Hell KOHTPOJIbHOU pa-
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. TpynoemMkocTb, yac
HanmenoBanue pasznena Bun camocrositenbHOR
Ne OYHas OYHO- 3a04-
JTUCIUATITAHBI (MOTYJIS) paboThl
3a04Hast Hasi
60T (7151 00yUaro-
muxcst 130)
ITogroroBka k npoMexyTouHOM | M3ydeHue JeKIHOHHO-
arrecraiuu (3a4ery, 3K3aMeHy) ro MaTepua’a, JuTepa-
8 TYPHBIX UICTOYHUKOB B 39,4 18,4 12,4
COOTBETCTBHUH C T€Ma-
TUKOU
Hroro: 127,4 173,4 197,1

6. [lepeyeHb y4eOHO-MeTOAMYECKOT0 0O0ecneuyeHUs1 Mo Jucuuiinae. OCHOBHAsI U JOMOJHUTEIbHAs

JHuTepaTypa
IJJIQI ABTOp, HAUMEHOBAHHE T'on n3nanus IIpumeuanue
OcHoBHasi yueOHasi IUTEPATYpPa
1 | XKykosckas, T.B. Briciias maremaTuka B ImpuMepax M 3ajayax : 2017
yuebHOe mocobue : B 2 4. / T.B. XXykosckas, E.A. MonokaHoBa,
A.N. YpycoB ; TamO0BCKull rocyaapCTBEHHbIM TEXHUYECKUN YHU-
BepcuteT. — Tam60B : TamMOOBCKHII TOCyJapCTBEHHBIN TEXHHUYE- IlonHoTexeTOBbIH
ckuit yausepcuret (TT'TVY), 2017. — Y. 1. — 130 c. : nn. — Pexxum AIOCTYTL npH BX0-
AC IO JIOTUHY U
JOCTyTIA: o MOJIMHCKE. - URL: Maposo*
https://biblioclub.ru/index.php?page=book&id=498922— bu6-
muorp.: ¢. 127. — ISBN 978-5-8265-1710-9. — Tekct: 31eKTpoH-
HBIN.
2 | Maremaruka Ui 00y4aromuxcs MepBBIX KypcoB Y panbCcKoOro roc- 2021
yJIapCTBEHHOI'O  JIECOTEXHUYECKOTO YHHBEPCUTETa yuebHo-
Metoandeckoe mocodue / A. FO. Bnosun, 1. H. Jlemumosa, JI. A. ToTHOTEKCTORLII
3onkuHa, B. M. MyxuHa [1p.] ; MUHHCTEPCTBO HAYKH U BBICILIETO JOCTYII TIPH BXO-
obpazoBanust Poccuiickoit @eneparuu, Y paibCKuil TOCy1apCTBEH- A€ IO JIOTUHY
HBII JIecoTexHUueckuil ynusepcuter. — EkarepunOypr, 2021. — 75 napomo™
c. URL:https://elar.usfeu.ru/handle/123456789/10584— ISBN 978-
5-94984-779-4. — TekcT : HNeKTPOHHBIN.
JlonoJiHUTeIbHAS yueOHas JIuTepaTypa
3 CrpaBoOYHUK MO MaTeMaTHKeE JUIsl 0aKkajJaBpoB : yueOHOE TO- 2022
cobue / A. 1O. Bnosun, H. JI. Boponnosa, JI. A. 3onknna, B. M. OIHOTEKCTOBLIIL
Myxuna. — Cankrt-IlerepOypr : Jlanp, 2022. — 80 c. — ISBN JIOCTYT IPH BXO-
978-5-8114-1596-0. — Tekct : 3ekTpoHHBIN // JIaHb : 3JIEKTPOH- /i€ 10 JIOTHHY H
HO-OMOJIMOTEYHAS cHCTEMA. — URL: naposo™
https://e.lanbook.com/book/211676
4 | Jlynary, K.H. Briciias mareMaTHKa: pyKOBOJICTBO K PELLICHHIO 3a- 2018
nad / K.H. Jlyary, E.B. Makapos. — 3-e u31., nepepad. — Mockaa : ToTHOTEKCTORLII
®usmatiur, 2013. —Y. 1. — 217 c. — Pexum gocryna: no moJumc- JIOCTYII PU BXO-
ke. — URL: JI€ TI0 JIOTHHY U
https://biblioclub.ru/index.php?page=book&id=275606 — buo- mapomo™
auorp. B KH. — ISBN 978-5-9221-1500-1. — TekcT : 37€KTPOHHBIH.
5 |I'ycak, A.A. Beicmias marematuka : y4yeOHMK : B 2 TOMax / ToNHOTEKCTORMII
A.A. T'ycak. — 7-e m3a. — Munck : TerpaCuctemc, 2009. — Towm 1. 2009 JIOCTYTI IPU BXO-

— 544 c. : wn. — Pexum pocryna: no noamucke. — URL:

https://biblioclub.ru/index.php?page=book&id=572287. buo-

JIe 110 JIOTHHY U
mapomro*
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auorp.: ¢. 529. — ISBN 978-985-470-938-3. — TekcT : 31eKTpOH-
HBIM.

6 Briciiass mMaremaruka. CTaHIapTHBIE 3aa4dl C OCHOBAaMH 2022
TeopuH : yueOHoe mocobue mis By30B / A. FO. Bnosun, JI. B. Mu-
xaneBa, B. M. Myxuna [u ap.]. — 3-e¢ u3a., crep. — Cankr- TommorexcToBbIid
MetepGypr : Jlanb, 2022. — 188 c. — ISBN 978-5-8114-9437-8. — e o tomity
Texcr : anexTpoHHbI // JlaHb : 31€KTPOHHO-OMONIMOTEUHAs CHCTe- napomo*
ma. — URL.: https://e.lanbook.com/book/195419 — Pexum mocry-
ma: JUIst aBTOPU3. TOJIb30BaTeNCH.

*- IIpesk/Ie YeM IPONTH 10 CChUIKE, HEOOXOAUMO BOUTU B CUCTEMY

OYHKIMOHUPOBAHUE 3JIEKTPOHHONU MH(POPMAIIMOHHO-00pa30BaTeIbHON cpe/ibl 00eCeUBaEeTCs CO-
OTBETCTBYIOIIMMHU CPEACTBAMHU HH(DPOPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CUCTEMbI

Kaxapiii oOyvaromuiics o0ecrieueH TOCTYNOM K 3JeKTpOHHOH Oubmmoreunoi cucreme YIJITY
(http://Nib.usfeu.ru/), snextponno-6ubmMoTeuHas cucrema «Jlaub». JoroBop Ne024/23-EII-44-06 ot
24.03.2023 r. Cpok netictBus: 09.04.2023-09.04.2024, snekTpoHHO-0MOIHOTEYHAS cCCTeMa «Y HUBEPCH-
TeTckas Oubimoreka onnaitny». JloroBop Ne85-05/2022/0046/22-EI1-44-06 ot 27.05.2022 r. Cpok neii-
ctBusi: 27.06.2022-26.06.2023, snexkTpoHHas oOpaszoBatenbHas cucreMa «O0pazoBaTtenbHas miaTdopma
FOPAUTY. Jluuensuonnsiii joropop Ne015/23-EI1-44-06 ot 16.02.2023 . Cpok aeiicteus: 01.03.2023 —
28.02.2024,

CnpaBoyHble 1 HHPOPMALMOHHBbIE CHCTEMbI

1. cnpaBounas mpaBoBas cuctema «Koncynerantllmrocy (http://www.consultant.ru/). JloroBop
CONPOBOXKAECHUS HK3eMIusipoB cucteMbl Koncynprantllmoc Ne0607/3K ot 25.01.2023. Cpok c
01.02.2023 rmo 31.01.2024 r.;

2. crpaBouHo-TipaBoBas cuctema «Cucrtema TAPAHT». CBoGoaHbBIN MOCTYN (peKUM AOCTYIA:
http://www.garant.ru/company/about/press/news/1332787/);

3. mporpamMmHasi cucteMa st OOHApYKEeHHsI TEKCTOBBIX 3aMMCTBOBAHHI B YU€OHBIX M HAayUHBIX
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 0a3b1 JAHHBIX

1. ®enepanpHast ciayx0a rocygapcTBeHHOM —craTHcTHKH. O¢uuuaneHas — CTaTUCTHKA
(http://www.gks.ru/). Pexxum moctymna: cBOOOTHBII.

2. DJEKTPOHHBIA (OHA NMPaBOBHIX M HOPMATUBHO-TEXHHUYECKUX JOKYMEHTOB // AKIMOHEpHOE
obmectBo «MHpopManmonnas komnanus «Koxexey (https://docs.cntd.ru/). Pexxum goctyna: cBOOOIHBI.

3. Dxonomuueckuit mopraiu (https://institutiones.com/). Pexxum noctyna: cBOOOIHBIMN.

4. Undopmanmonnas cuctema PBK (https://ekb.rbc.ru/). Pexxum noctyma: cBOOOIHBII.

5. O¢unmaneHbeli HHTEPHET-TIOPTaN npaBoBod mHpopmaru (http://pravo.gov.ru/). Pexxum no-
CTyTa: CBOOO HBIN

6. baza moJHOTEKCTOBBIX M OMOIHOrpa)MUEecKUX ONMUCAHUM KHUT M TEPHOANYECKUX H3IaHUM
(http://www.1vis.ru/products/udbs.htm). Pexxum noctyma: cBoOO HBIM

7. I'maBOyxCrynentsl: O6pa3zoBanue u kapbepa (http://student.1gl.ru/). Pexxum nocryma: cBo6o-
HBI.
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7. ®OHJ OLIEHOYHBIX CPEACTB AJIsl MPOBeeHUsI IPOMEKYTOYHOM aTTeCTANMU 00y4aloIuXcs 1Mo
AUCHUILINHE

7.1. Ilepeyenb KOMNETEHIUI ¢ YKa3aHHeM 3TanoB uX (JOpMUPOBAHUSI B NPollecce OCBOEHHUs 00pa-
30BaTeJIbHOM NPOrpaMMbl

DopMHpyeMbIe KOMIIETEHIIUN Bug u popma KoHTpOIIS

OIIK-2 cnocobOeH wucroiab30BaTh MareMmaTtudeckue, | [IpomMekyToUHbI KOHTPOJIb: 3a4eT, YK3aMEH.
busndeckue, GU3MKO-XUMUYECKHUE, XUMHUECKUe Me- | TeKyIHMil KOHTPOJb: TECTUPOBAHME, BBIIIOJI-

TOIBl Ul PELICHUs 3aj1ad MpO(pECCHOHANBHOM Jesi- | HHHE JOMAIIHUX KOHTPOJIBHBIX 3aJaHHil I
TEIHHOCTH oOyuaromuxcs 130

OIIK-5 crnocobeH OCYyHIECTBIATh AKCIEPUMEHTANIb- | [IpOMeKYTOUHBIN KOHTPOJIb: 3aUeT, IK3aMEH.
HBIE MCCIIEOBAHNS M MCIBITAHMS 110 3aJaHHOW MeTO- | TeKyIIHil KOHTPOJIb: TECTMPOBAHHUE, BBINOJI-
JIUKE, TIPOBOAUTH HAOIIOICHHS U U3MEPEHHS C y4eTOM | HEHUE JOMAllHMX KOHTPOJBHBIX 3a7aHui Ui
TpeGoBaHMii TeXHUKH Oe30MacHOCTH, 0OpadaTeiBaTh u | OOydarommxcs 30

UHTEPIPETHPOBATH YKCIIEPUMEHTAIILHBIE JaHHBIE

7.2. Onucanue nNoka3sareseid M KpUTepHeB OLIEHMBAHUSI KOMIIETEHI[HIl HA Pa3IHYHBIX ITANaX UX
(popmupoBanus, onucaHue MKaJ OLeHUBAHUS

Kputepuii ouennBanusi padoTsl B ceMecTpe JJsl MOJyYeHHs 3a4eTa (MPOMeKYTOYHbIH KOH-
Tpoub (popmupoBanus komnerenmuii OIK-2)
3aumeno — 00yJarOUMNCs I TIOJYYEeHH 3a4eTa JOoHKeH ycnenHo, (oonee 50 % 3ananuii), BbI-
MOJTHUTh TECT M0 KAXKJAOMY M3 Pa3/iejioB, UTOTOBBIN Oajl BHICTABIISICTCS KaK cpelHe apudmMeTrndeckoe
0ay10B, HAOpaHHBIX B KAXKJIOM TECTE;
He 3aumeno — XOTs Obl OJJUH U3 Pa3JeliOB CEMECTpa He OCBOCH O0ydJaromumcs (OI[CHKa 10 TEeCTy
cocrasysietr MeHee 50%).

KpuTtepun oneHuBaHHSI YCTHOTO OTBETA HA KOHTPOJIbHBIE BONPOCHI IK3aMeHa (NP OMeKyTOY-
HbIii KOHTPO.Ib popmupoBanusi komnerenuuii OIK-2, OIK-5)

OMAUYHO — JAaH MOJHBIN, pa3BEPHYTHII OTBET HA NMOCTABJIECHHBIN BOIIPOC, I0KAa3aHA COBOKYITHOCTh
OCO3HAHHBIX 3HaHUH 00 00BEKTE, T0KA3aTEIbHO PACKPHITHl OCHOBHBIE MOJIOKEHUS TEMBI; B OTBETE IMPO-
CJIC)KMBAETCS YETKasl CTPYKTYpa, JIOTHYecKasl MOCIE0BATENbHOCTb, OTPAXKaroIIasi CyIHOCTh PACKpbIBae-
MBIX HOHATHH. OKOHYATENbHBIA OTBET JaeTcs ¢ aJeKBAaTHBIM MCIIOJIb30BAHUEM HAayYHBIX TEPMHHOB C MO-
JIpOOHBIMU U O€30IIMO0YHBIMU BBIKJIAJKaMH, ITOKa3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh HA YTOUHSIO-
1€ BOIIPOCHI;

Xopowio — JaH 1OCTaTOYHO IOJIHBIHM, pa3BEepHYTHIN OTBET Ha MOCTaBJIEHHBIN Bonpoc. OTBET 4eTKO
CTPYKTYpUPOBaH, JIOTUYEH, U3JI0’KEH B TePMHUHAX Hayku. OJHAKO JOMYIIEHbl HE3HAYUTEIbHbIE OINOKH,
CYUIECTBEHHO HE BJIMAIOIIME Ha XOJl PEIICHHUs 3a/1a4dl WM HEJ0YEThbl, UCIPABICHHbIE 00YyJaroIIUMCs C
IIOMOUIBIO BOIIPOCOB NPENOJABATENS;

Y00671emeopumenbHo — AaH HEMOJHBIA OTBET, JIOTUKA U MOCIIEA0BATEIBHOCTD H3JI0KEHUS UMEIOT
CyIIECTBEHHbIE HapylIeHus. J{omyIieHbl OMMOKY B X0/Ie BHIIIOJIHEHUS 33aJJaHNs, BCIEICTBHE HEAOCTATOU-
HOTO MOHUMaHHUs o0y4arouiumcsi 0a30BbIX MOHATUN mpenMera. B oTBeTe oTCyTCTBYIOT BBIBOABL. He B
IIOJIHOM Mepe MPOJAEMOHCTPUPOBAHBI YMEHUS PELIaTh TUIIOBBIE 3a/1a4M IPEAMETA;

Hey00s1emeopumenbHo — 00yJaroluiics 1eMOHCTPUPYET HE3HAHUE TEOPETHUECKUX OCHOB Ipe.-
MeTa, OTCYTCTBYIOT WJIM CZETaHbl HETIPaBHJIbHbIE BBIBOIBI U 00001IeHNS, 3ajaHNs] OUJIETa BBITIOJHEHBI HE
MOJIHOCTHIO WJIM HEMPABUIBHO; HET OTBETOB Ha JIOMOJIHUTEIbHBIE BOIIPOCHI.

Kpurepun ouneHMBaHHWsI BBINOJHEHUS 3aJaHMH B TecTOBOil ¢gopme (TeKyluil KOHTPOJb
¢popmupoBanns komnerenuuii OIK-2, OIIK-5)

[To uToram BBINOJIHEHHS TECTOBBIX 3a/laHUM OIIEHKAa MPOU3BOJUTCS IO YEThIpeXOaIbHOM HIKae.
[Ipu npaBuIBHBIX OTBETaX Ha:

86-100% 3amaHuil — OLIEHKA «OMJIUYHOY,
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71-85% 3amaHuil — OLIEHKA «XOPOULO»,;
51-70% 3amaHuii — OIIEHKA «V0081eMBOPUMENLHON,
MeHee 51% - oueHKa «Hey0061emeopumenbHo».

Kpurepun oneHnBaHusi JOMAIIHUX KOHTPOJbHBIX 3agaHuil (1is oby4yarommxcs U30) (Te-

KYIIHii KOHTPoJIb (hopmupoBanus komnerenuuii OIIK-2, OITK-5)

3aumeno — OOYYAIOUIMNCS AJIS MOJIyYeHMs 3a4deTa IO JOMAalIHel KOHTPOJIbHOW paboTe NOJKeH

ycnentHo, (6omee 50 % 3aganuii), BRITOTHUTH 3aJJaHUS U3 KAXKI0T0 pasjiesia, BXOAIIEro B KOHTPOJIbHYIO;

He 3aumeHo — XOTs Obl OJMH U3 pa3feioB 3a/aHHs, BXOAALIUX B KOHTPOJIBHYIO paboTy, HE BBI-

noJiHeH oOyyaroumcs (oLeHKa paszzaena cocranisier menee 50%).

7.3. TunoBble KOHTPOJILHBbIE 32 IAHUSI UJIH HHbIE MaTepPHAaJIbl, He00X0IMMbIe /1JIs1 OLlEeHKU 3HAHMH,
YMEHHUIi, HABBIKOB U (MJIH) ONBITA 1eATeIbHOCTH, XapaKTEePU3YIOUIUX 3Tanbl GopMUPOBAHUSA KOM-

Nogakown

o

10.
11.
12.

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

19.
20.

21.

22,

23.

NneTeHIUil B mMpouecce 0CBOeHMsI 00pa30BaTeJIbHOM MPOrPaMMBbI

KoHTpoJibHBIE BONIPOCHI K IK3aMeHYy (IIPOMEKYTOYHbIH KOHTPOJIb)

Oynkusa. O6nacts onpeneneHus GyHkuu. CBoiicTBa U rpaUKy OCHOBHBIX 3JIEMEHTAPHBIX (PyHK-
1005178

IIpenen ¢pynkuuu B OeckoneunocTH. [lpeaen pyHkuuu B TOUKe.

beckoneuHo Mainble 1 0ECKOHEUHO OO0JIbIINE BEIUYUHBI.

IIpaBuna npenenbHOro nepexoaa (TeopeMsl 0 npeesie CyMMbl, IPOU3BEICHHSI, YACTHOTO).
3ameuaTenbHble npezaensl. [Ipumepsr.

@OyHKIMs, HenpepbIBHAst B Touke. OCHOBHbIE TEOPEMbI O HETIPEPBIBHBIX (DYHKIIHSIX.

[IponsBonHas. 3agauu, NPUBOIAIIME K MOHSATHIO MPOM3BOAHON. MeXaHMYEeCKUI CMBICI MPOU3BOJI-
HOH. ['eomMeTprUeCcKUi CMBICII IPOU3BOAHON. Y paBHEHUE KACATEIIbHOU K KPUBOM.
HuddepernunpyeMoctb GyHKIMU. CBSI3b MEXK1Y HETIPEPHIBHOCTHIO U TU(D(HEPEHIIMPYEMOCTHIO.
IIpaBuna nuddepenupoBanus (TeOpeMbl O IPOU3BOAHOM CyMMBbI, POU3BeNIeHHs, YacTHOTo). I1po-
M3BOJIHbIE OCHOBHBIX 3JIEMEHTapHBIX (QYHKIUH.

ITpousBosnHas GpyHKIUY, 3aJaHHOIN HessBHO. [Ipor3BOIHBIE BHICIINX MOPSIKOB.

[IprMeHeHne MpON3BOIHOM K BEIYMCIICHUIO IpenenoB. [Ipaswiio Jlonurans.

OcHoBHbIE TeopeMbl AU PepeHINaTbHOT0 HCUHCAeHUs. [IpuioskeHus: MPOU3BOAHON K BBIYHMCICHHIO
npenaenos. [Ipasuno Jlonurass.

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

MoHOTOHHOCTH pyHKIMHU. JlocTaTOYHBIE YCIOBHSI MOHOTOHHOCTU. HeoOxoaumblie ycaoBusl.
OkcrpemMyM ¢GyHkuuu. HeoOxonnMmeli npusHak skcTpemyMma. JlocTaTouHble NMPU3HAKK CYIIECTBOBA-
HUS SKCTpEMyMa.

Beimykiocts GyHkiuu. Touku neperu6da. JloctaTouHbIe YCIOBHS BHITYKIOCTH (DYHKIINU.

Cxema noctpoeHus rpapuKoB GyHKIHI OJHON epeMEHHOM.

ITonatue mnepBooOpa3Hoil. Heompenenenusiit unterpain. CBONHCTBA HEOINPEIECIIEHHOTO HHTErpasa.
@®opMysbl U IpaBUIa HHTETPUPOBAHUS.

Mertoabl MHTErprpoBaHus. IHTErpupoBaHue TPUTOHOMETPUUECKUX (DYHKITHI.

3azaya 0 BBIYMCICHHUH TUIONIAAN KPUBOJIMHEWHON Tpanenuu. OnpeaeneHue onpeaeIeHHOro HHTerpa-
Jla ¥ €ro TeOMETPUUYECKUN CMBICIL.

I'eomeTprueckue NpuIoKeHUs OMPEeIEHHOT0 HHTerpaia. Breruncienue miomaaei miockux Quryp,
00BbeMoB Ten BpalieHus. HecoOCTBeHHbIE HHTETPAIbl.

Huddepennnansable ypaBHeHUs: epBoro nopsaka. Oomiee u yactHoe pemrenus. 3agada Komm. Pe-
HIEHUE TUHEHHBIX ¥ OJHOPOIHBIX TU(PepeHIINATBHBIX YPAaBHEHUN IEPBOTO MOPSIKA.

Jluneiinpie nuddepeHImanbHbIe YpaBHEHUS BTOPOTo nopsiaka. 3agada Komn.

IIpumepHBbIe TecTOBbIC 3aJaHUs (TEKYIIMi KOHTPOJIb)
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O0pasen TecToBOro 3a1aHus K pasaenay «J/JIuHeiinas aaredpa»

R
1. Jlano A=

2 -1 T
1 1) B= . Torna B' —3ApasHo...

3 1
-2 3 2 - 0 1
2. Jlaner MaTpunbl A = , B= ,C= , D= (3 —1), F= . YCTaHOBHUTE COOT-
1 -1 3 1 2 1

BETCTBHE MKy IpousBeaenuem Matpuil 1)AB; 2) BF; 3) CD; 4) FA u ux pe3yasTaTom

a) (i], b) (_12 _BJ; C) {g —OZJ ; d) (_51 _52} €) He BBIITOJIHUMO.

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

4. Pemnth CUCTEMY JTIMHEHHBIX ypaBHeHI/Iﬁ MCTOAOM KpaMepa, MaTpU4YHbIM METOAOM U MCTOAOM Faycca
2%, + X, + 3%, =9,
X, —2X, + X3 =2,
3X, +2X, + 2%, =1,

-2 3

5. nsa matpuiisl ( 1 ] oOpaTHas UMeeT BU]I ...

O0pasen TecTOBOro 3a1aHuA K pasaeiay «BekTopHas anredopa»

AB-51), B(5,-84) , a=(-10;2)
A(=3-1,2), B(-10;1), C(0;2;3)

Koopaunats! BekTopa AB +a pu PaBHBI. ..

Ipoexuus Bextopa AB na 2BC npu paBHa

[Tpu kakoM 3HaYeHUH K BEKTOPBI a= 1L 2;K) u b =(4;—2;—1) GyLyT HepHEHIUKYIAPHBI?

A wnh e

Ecnu nanbl Bektopa d =31 — ] —2k u b = (1;2;-1). To KOOpAMHATHI BEKTOPHOTO IPOM3BEICHNS
(2d+b)xb pasubr:
5. OOweM napanienenunena, NOCTPOSHHOIO Ha BEKTOPax

a=2i —j+2k,b=7T+2]-2k,c=31 —6] +2k pasen...
O0pasen TecTOBOIO 3aJaHNA K pa3iesy «KAHAJTUTHYECKAasi TeOMeTPHUs»

1. VruoBoil ko3 duument npsimoit, neprneHAuKyasspHod —4X—Yy—-3=0 paBeH...

YpaBHeHHE NPSMOM, TPOXOAAIIEH YEPE3 TOUKH A(Z;3) 51 B(-10) HMMEET BUL. ..

3. CocraBuTh ypaBHEHHUE MPSIMOIA, TpoxoasIel yepe3 Touky M (-1;4) neprneHIuKyIsipHO IPSMOit
/Xx—6y+2=0.

4. VYCcTaHOBUTE COOTBETCTBHE MEXIY YPaBHEHUSIMU U JIMHUSAMU, KOTOPBIE 33Jal0T 3T YpaBHEHUS

x2_ Y’ A X2y
X _ Y 1 DA A DA A
)5 7 )5 7 .35 7
0) OKPY)XKHOCTB, 3) JUIMIIC; T)rumepOona, 1) mapaboa.

5. Haittn pamnyc okpyxkuoctn X~ + Yy +10y+16x—-11=0.

no
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O0pa3sen TecToBOrO 3a1aHus K pasneny «Hayana maremaTnueckoro aHaan3a, QyHKIUM 0/-
Hoil mepemenHoii (POII), npenes, HempepbIBHOCTD, IPOU3BOIHAN»

Jlana pymkmus Y =+ X* +X—6+5. Torza ee 061aCThIO 3HAYEHUH TBIAETCS MHOXKECTBO. ..

Uwucno Todek pa3peiBa QyHKIIUU Y = ————— DPaBHoO...
(x=5)(x+3)
2X _ e3x
[Tpu ucrionp3oBanuu npaewia Jlonutans lim —— 4 DbaBeH ...
x—>0 1—e™*

A3
4. Haiitn nponssoauyio ¢pysxkuun Y =€ -arctg2x.
3
. o X
VYT110B0o# K03 UIMEHT KacaTeNnbHOH K rpaduky QyHKIUN Y = 3 X+1 B TOuke X, =3 paBeH ...

4
X
VYKaxuTe IIHMHY HHTEpBaja BBITYKIOCTH BBEpX rpaduKka QyHKIUU Y = 5 +2x°—9x* —1.

Oo0pa3sen TecToBOro 3aganus K pasaeny « UarerpajabHoe ucuncienue ®OID»

X+5
X+2

MHoxecTBO nepBooOpa3Hbix GyHkimuu f (X) = UMeeT BU ...

Haiitu jsin3 X cos XdX .

ITnomans 0671aCTH, OrpaHUYEHHON THHKUSAME Y =5—X°, y =1 paBHa...
1

Beruuciure: Ixe_zxdx
0

+00
HecobcTBeHHBIH HHTETpa j(x ~2)“dx pasen ...
3

O0pasen TecTOBOro 3a1aHu K pasaeay «O0bIKHOBeHHbIE (] epeHnaIbHbIC YPABHEHHD)

Haitnure obmee penrenne audpepeHIHanbHOTO ypaBHEHH: X Y'= (1— X)y

r:y_l
X

Ecmu y(x) — pemienne ypaBHEHUS ) ,yIOoBIIETBOpSsitoNIee yciaoBuio y(2) =3, toraa y(1) paBHo

' 3
OOumm pemienreM auddepeHnnanbHOro ypaBHeHUs Y — 3x2y = Xe" sBnsiercss QyHKIHS. ..

3amano muddepennmranbaoe ypaBaeHue y'+4y'-3y = 0. Torma cooTBETCTBYIOIIEE €My XapaKTepH-
CTHYECKOE YPaBHEHHE UMEET BUJI

YacTHOMY pENICHHIO TMHEHHOTO HEOAHOPOIHOTO AU PEPEHIHATLHOTO YpaBHEe-

Hus y''—5Y'+6Y = X +1 1o Buy ero npaBoii 4acTH COOTBETCTBYET QYHKIHS. ..

IIpumep 3axaHuii Mo pa3esam U3 JOMAIHUX KOHTPOJIBHBIX padoT
s ooyuaromuxesi U30 (Tekymumid KOHTPOJIb)

Paznen 1 «Jluneitnas anreGpa»
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( 1 —2] (1 2 j
A= B=
1.1. Janbl MaTpuiibl -3 0 u 3 -1 . Haittu marpuiry C=B+A .

2 -1
5-1 2)B=|-3 4
A= 1 0
1.2. Tano 01 _3, . Haiitu matpuny A-B.
1 2 -3
21 4
0 -1

1.3. BeuuciuTs onpeaenuTenb .
2X, —4X, +3%; =1,
X, —2X, +4X; =3,
1.4. Penth CUCTEMY ypaBHEHUI =% +5% =2,
Pazgen 2. BexkropHas anre6pa

2.1. HaiiTu koopuHaThl BEKTOpa AB U €ro JUIMHY, €CIU A(=3-20), B(4; —6 2)'
a=(-13-1) p_gc, B(2-3-1)C(2-30)

. Haiitu Bextop 2a-b .

- 5\=J§ \6\:3

2.3. HaiiTu ckaIspHOe IPOM3BEICHHE BEKTOPOB A 1 b , €CITH ‘

45"

2.2. JlaHbl BEKTOPBI

" YTOoJI MCKAY HUMU

a=i+2j-k b=(L3-1)
a=i+2j—k b=i-4j+2k
2.6. Haiitu 00bEM nmupaMubl, MOCTPOEHHOM Ha BEKTOpax a=21+] : b=i+2k, c=i-3j+k :

Pa3znen 3. Ananutudeckasi reoMeTpus
3.1. Haiftu ypaBaenue memuanbl CD tpeyronsanka ABC, ecnu BepIIMHBI UMEIOT KOOpAHHATHL:  A(-6; -

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

2.4. HaiiTu KOCMHYC yIJIa MEXIY BEKTOpaMu

2.5. HaiiTu BeKTOpHOE NMPOU3BECHHE BEKTOPOB

3.2. Haiftu ypaBHeHue npsMol, mpoxoJsieit uepes3 Touky A(-6; -3),  mepneHauKyIsipHO HpsSMOH 6x
-3y +1 =0.
3.3. Yka3zaTh ypaBHEHHE OKPYXHOCTH, KOTOpas MPoXoauT depe3 Touky A(11;8)

¢ ueHtpom B Touke C(-1;3).

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

3.4. Haiitu paguyc oKpyHOCTH

Paznen 4. Hauana maremaTHueckoro aHain3a, GyHKuuu oHoi nepemennoii (OOII), npenen, HempepsIB-
HOCTb, IPOU3BOIHAS
Haiitu npenenst:

x*—2x+1 +12 -4 -
a). lim—— 0). lim VX v *
—12x2—x—1 x—»—4 Xx24+2x—8
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) i 10x—7 ) . 1 — cos8x
B). 111 r). m-——-——-
x—o 3x*+ 223+ 1 x—0 X -sin4x
Haiitu nmpou3BoHbIE CleayOMMX (YHKITUII:
a). V= Y r* 4+ 5x2 0). V= 1-tgx
1+tgx
B). y = sin®bx- x . | y=eg?*ctgx
n). y = arctg2x + - e). | y=In(cosx)
X
VccnenoBaTh PyHKIIMH U IOCTPOUTH UX TPAPUKH:
a). 0). x2
y=x*+x*—8x+7 y =
x+3

Paznen 5. Unterpansuoe ucuncnenune OOl

Haiitn Heonipenen€éHHbIE HHTETPAIBI:

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

2. BoruvcnuTh miomaas GUrypbl, OrpaHu4eHHON JIMHUSAMU:

yi=x+1 x=0

Pa3znen 6. OObikHOBEHHBIE AU (depeHIINaTbHbIE YPaBHEHUS
Pemute nu¢depeHnmnanbHble ypaBHEHHUS:

D JyT+1=xyy

0). , 3y
> x+1

= (x+1)*

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK M YPOBHeil cOpMHPOBAHHBIX KOMIETeH il

Yposens chopmu-
POBaHHBIX KOMIIE- Onenka
TEHIUH

ITosicHeHuns

Bricokuit OTJIMYHO

Teopernueckoe copepx’aHue Kypca OCBOEHO IOJIHOCTBIO, BCE
MPeAYyCMOTPEHHBIE TIPOrpaMMoii 0OydeHHs ydeOHbIC 3aJlaHUs BHI-
MOJTHEHBI.

OO0yuaromuiicsi CcrocoOeH HCIOJb30BaTh MAaTEMAaTHUYECKHE METOJIbI
JUIS pelieHus 3a1ad npodecCHOHATBHOW AESITeIbHOCTH, NIaeT MOJI-
HBI, Pa3BEPHYTHIA OTBET HAa NOCTABJICHHBIA BOIIPOC, ITOKA3BIBAET CO-
BOKYITHOCTh OCO3HAHHBIX 3HaHMH 00 OOBEKTEe, JO0Ka3aTeNbHO pac-
KpbIBa€T OCHOBHBIE IOJIO)KEHUS TEMBI; B OTBETE IPOCIEKUBACTCS
YeTKasi CTPYKTypa, JIOTHUECKas IMOCIeOBAaTeIbHOCTh, OTpaXKaroIias
CYIIHOCTh PaCKpbIBa€MbIX MOHATUH. OKOHYATEIbHBIA OTBET 1AE€TCS C
aJICKBATHBIM HCTIOJIb30BAHUEM HAYYHBIX TEPMHUHOB C MOJAPOOHBIMU H
0e30MO0YHBIMH BBIKJIAIKAMH, TIOKa3aHa CIIOCOOHOCTh OBICTPO pea-
THpPOBATh HA YTOUHSIOMKME BONPockl. OOyJaromuicss IeMOHCTPUPYET
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Yposens chopmu-
POBaHHBIX KOMIIE- OmueHka [MosicHeHus
TEHUUHN

CIOCOOHOCTh OOpPa0OTKM M HMHTEPIPETAIUH SKCIIEPUMEHTATBHBIX
JaHHBIX U3 POPECCHOHAITBLHOM chepbl eI TeIbHOCTH.

Teopernueckoe conepx)aHue Kypca OCBOCHO IMOJIHOCTBIO, BCE

MPEyCMOTPEHHBIC MPOrpaMMON OOydYeHHUs ydeOHbIC 3a/laHUsl BbI-
IIOJIHCHBI C HE3HAYUTCIIbHBIMHU 3aMCUYaHUSIMU.
OOyuaronuiicsi CrIOCOOCH KCIIOJIb30BaTh MAaTeMaTHYEeCKUE METO/IbI,
MPUMEHSIEMbIE NIl PelICHHsI 3a/1a4 MPOPECCHOHAIBHON NeATeIbHO-
ctu. [Ipy 3TOM AaH TOCTATOYHO MOJHBIN, Pa3BEPHYTHIA OTBET HA T0-
CTaBJIEHHBII Bompoc. OTBET CTPYKTYpUPOBAH, JIOTMUYEH, U3JI0KEH B
TepMuHax Hayku. OIHAKO JOMYIIEHBl HE3HAYUTEIbHBIC ONIMOKH,
CYIISCTBEHHO HE BIIUSIONINE HA XOJ PEUICHHUS 3aa9d WU HEIOYCTHI,
UCIIPaBJICHHBIC O0OYYAIONIMMCSI C TIOMOIIBIO BOIPOCOB MpEIoiaBaTe-
nsi. OOy4Jaronuiicss IeMOHCTPUPYET YaCTUUHYIO CIIOCOOHOCTH 00pa-
OOTKH 3KCIIEPUMEHTAIBHBIX JAHHBIX M3 MPO(EeCCHOHAIBHOW Cheph
ACATCIIBHOCTH, HPOABIIACT HEKOTOPLIC 3aTPYAHCHHUA B UX HHTCPIIPC-
TaIH

ba3oBbIit XOpOLLO

Teopernueckoe conepkaHue Kypca OCBOEHO YaCTUYHO, 0OJib-

LIMHCTBO MPETYCMOTPEHHBIX MPOrpaMMoil 00yueHHs yueOHbIX 3aja-
HUH BBINOJIHEHO, B HUX UMEIOTCS OIIMOKH.
OOyuaromuiics OpU HUCIOJIB30BAaHUM MAaTEMaTHUYECKHMX METO/OB,
MPUMEHSIEMBIX JUISl PELIEHUS 3a1a4 NPOPECCUOHANBHON JIeATENbHO-
yIOBJIe- | CTU JIa€T HEIOJIHBIA OTBET, JIOTUKA U IOCJIEI0BATEIbHOCTh U3JI0XKE-
[Toporossiii TBOPHU- | HUS UMEIOT CYIIECTBEHHbIE HapylIeHUs. JlonyIeHbl OMOKU B X0/1e
TEJIbHO | BBIOJIHEHUSI 3aJaHMs, BCIEACTBUE HEIOCTATOYHOIO IMOHUMAHMS
oOyuaromumcsi 0a30BbIX MOHATHH MpeaMera. B oTBeTe 0TCYTCTBYIOT
BbIBOJIbl. He B MOHOM Mepe mpoeMOHCTPUPOBAHBl YMEHUS pellaTh
TUTIOBBIE 3a/auu mpenMera. OOydaromuiicss cnoco0eH ¢ MOCTOPOH-
Hell MOMOIIbIO OCYIIECTBIATh 00pabOTKH 3KCIIEPUMEHTAIbHBIX JaH-
HBIX U3 Ipo(deccuoHaNbHOU cephl NesITENbHOCTH.

Teopernueckoe copep:kanue Kypca He OCBOEHO, OOJIBIIMHCTBO
MPEYCMOTPEHHBIX MporpaMMoil 00y4yeHHs y4eOHBIX 3aJaHuil 1160
HE BBINIOJIHEHBI, JIUOO CoAepKaT rpyOble OMMOKH; JOMOJHUTENbHAS
camocTosITeNbHas paboTa HajJ MaTepualioM HE IpHBella K KaKoMy-
1100 3HAYUTELHOMY IOBBILIICHUIO KauecTBa BHINOJIHEHUS y4eOHBIX
3aJaHUMN.

HEYZ0BJIE- .
Huskuii TRODH OOyuaromuiicss He COCOOEH HCIOIb30BaTh MaTeMaTHYeCKHEe METO-
TeJ'III))HO Ibl, TIPUMEHSIEMBIX ISl pelleHusl 3afad NpopecCHOHANbHOU Jes-

TENbHOCTH. [IeMOHCTpUpYET HE3HAHUE TEOPETUYECKUX OCHOB IPE-
MeTa, OTCYTCTBYIOT WJIM CJeJIaHbl HeNpaBUJIbHBIE BBIBOJBI U 0000-
IICHUs, 3a7jaHns OWieTa BBIOJHEHB! HE TIOJHOCTHIO MIIM HENpPaBUIIb-
HO; HET OTBETOB HAa JOTOJHUTEIbHBIE BONMPOCHL. OOyuaromuiics He
CMOCOOEH OCYIIECTBIATH OOPaOOTKHU HKCHEPUMEHTANbHBIX JIaHHBIX
13 npodeccrnoHabHON cephl eI TENbHOCTH.

8. MeToauyeckue yKkazaHus 1Jisl CAMOCTOATEIbHOM padoThl 00yUYar0LUXCs

CamocrodTenbHas paboTa ClIOCOOCTBYET 3aKPEIJICHUIO HAaBBIKOB PadOThI ¢ y4eOHOH U HAy4YHOM! JIH-
TEpaTypoi, OCMBICICHHIO U 3aKPEIUICHHIO TEOPETHYECKOTO MaTepHaja 10 YMEHHUIO apryMEHTHPOBAHO
MCIOJIb30BATh MAaTEMaTHYECKHE METOBI JIJIsl pEILICHUs OCTABICHHBIX 3a1a4.
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CamocrosTenbHas padoTa BBIMOTHACTCA BO BHEAYTUTOPHOE (AyJUTOPHOE) BpEeMs MO 33aJaHHUIO U
IIPU METOJMUYECKOM PYKOBOJICTBE MperoaBares, HoO 0e3 ero HemoCpPEeACTBEHHOro ydyacTus (Ipu 4acThy-
HOM HENOCPEICTBEHHOM YYaCTHH IPETIOIaBaTells, OCTABIIAIONIEM BEAYIIYIO POJb B KOHTPOJIE 3a paboToii
CTY/€HTOB U MarucTpaHTOB).

CamocrosiTenbHas paboTa OakanaBpoB B By3€ SIBISIETCS BaXHBIM BHJIOM MX y4eOHOW M HAy4YHOU Jiesi-
TenbHOCTH. CaMoCTOsTeNbHAs Pab0Ta UrPaeT 3HAUUTENBHYIO POJIb B PEHTUHIOBON TEXHOJIOIMU OO0YYEHHS.
['ocynapcTBEHHBIM CTaHIAPTOM TIpelycMaTpUBaeTcs, Kak mpaBmio, 50% yacoB u3 oOLIEH TPYAOEMKOCTH
JMCLIMIUIMHBI HA CAMOCTOSTENIbHYIO paboTy OakanaBpoB. B cBsi3u ¢ 31uM, 00ydeHue B By3e BKIIFOUAET B ceOsl
7IBE, MPAKTUYECKH OJJMHAKOBBIC MO0 00BEMY M B3aMMOBJIMSHUIO YacTH — Iporiecca 00ydeHHs U mpoliecca ca-
MooOyueHus. [loaromy camocTosTenbHas paboTa 10KHA cTaTh 3()(HEKTUBHOM U LieIeHapaBIeHHON pabo-
TOM CTY/ICHTOB.

Dopmbl camocmosmenbHol pabomoi.

OCHOBHBIMH BUJIAMU CaMOCTOSATENHLHON pabOThl 00YUYarOITUXCS SIBISIFOTCSL:

- 3HAKOMCTBO M M3Y4YE€HHE MATEPUAJIOB JIEKLMOHHBIX U IMPAKTHUYECKUX 3aHIATHH I IOIATO-
TOBKHM K ayJUTOPHBIM 3aHATUSAM (JIEKIIUSAM, JTaOOPATOPHBIM M MPAKTHYECKUM 3aHSATHSIM) U BBITOJTHEHHE
COOTBETCTBYIOIUX 3aJaHUH;

- U3y4eHUE Y4eOHOW M METOIMYCCKOW JIMTEePaTyphl, MATEPHAIOB C IPHBICYCHUEM SJICKTPOH-
HbIX cpeacts IUOC (MOODLE);

— TIOJTOTOBKA K TECTOBBIM 3aJaHHsIM;
— BBINOJIHEHNE KOHTPOJIBHOTO IOMALIHET0 3a1aHus ooy4darormmucs U30;

— TIOATOTOBKA K 3a4€Ty/IK3aMEHY.

CamocTosITENbHOE BBIMOHEHUE MeCmosblX 3a0aHuil TI0 BCEM pasziesiaM JUCIHUILTHHBI C(hOpMUPOBAHBI
B (on1e o1ieHOuHBIX cpeactB (POC)

CogepxaHue TECTOB IO AUCHMUILIUHE OPUEHTHUPOBAHO HA MOJATOTOBKY OOYYarOIIMXCs MO OCHOB-
HBIM BOIIPOCAM Kypca. YPOBEHb BBHINOJHEHHS T€CTa MO3BOJSET MPENOAABATENSIM CYIUTh O XOJIE CaMo-
CTOSITENIbHON paboThl 0OYUAIOIIMXCS B MEKCECCHOHHBIN MEPUOJl U O CTENIEHH MX MOJArOTOBKM K dK3aMe-
Hy/3a4ery.

JlaHHBIE TECTHI MOTYT UCHOIB30BATHCS:

—  00ydYarouMMHUCS MPU TOATOTOBKE K 3aueTy/3K3aMeHy B popMe caMOIPOBEPKH 3HAHHIA;

—  TpemnojaaBaTesMU Ui MPOBEPKHU 3HAHUN B KayecTBe (POPMBI IPOMEKYTOUHOTO KOHTPOJIS Ha
71a00paTOPHBIX U JIEKIIMOHHBIX 3aHATHSIX;

— 71 IPOBEPKHU OCTATOYHBIX 3HAHUHN 00y4aIOUINXCs, U3YUMBIIUX TAaHHBINA KypC.

Tecmosvie 3a0anusi pacCUNTaHbl HA CAMOCTOSITENBHYIO PaboTy 0€3 HCIOIb30BaHHsI BCIOMOTaTelbHBIX
MarepuanoB. To ecTh MPH UX BBHIMOIHEHUU HE CIIEAYET MOJIb30BaThCS YIeOHOM U APYTUMHU BUAMHU JIUTEPATy-
PBL

J171s1 BBIMOSTHEHUS Mecmo6020 3a0anusl, PEXe BCETo, cIeayeT BHUMATEIbHO POYNTATh TOCTaBIIeH-
HBIA Bompoc. [loce o3HaKOMIIEHHSI ¢ BOMPOCOM CIIEAYET MPHUCTYNATh K BHIOOPY MpeiaraéMbIX BapUaHTOB
OTBETA.

Ha Bbimonuenue mecma oTBOAUTCS orpaHuueHHOe BpeMs. OHO MOXET BapbHpPOBAThHCS B 3aBUCUMOCTH
OT YPOBHSI TECTHPYEMBIX, CIIO)KHOCTH ¥ 00heMa TeCTa.

Boinonnenue unousuoyanvHol KoHmpoabHou domawunel padomsl SIBISIETCS] YaCThIO CAMOCTOSATENb-
HOM paboTel oOydaromerocs N30 u nmpegycmaTpuBaeT MHAWBUIYaTbHYIO paboTy oOydaromuxcs ¢ y4aeo-
HOW, TEXHUYECKOM U CITPAaBOYHOM JTUTEPATYpOU IO COOTBETCTBYIOIIUM pa3jieiaM Kypca.

OOyuaromuecs BBITIOMHSIOT 3a/IJaHUS IO BApHAHTAM.

[IpenogaBatens kadeapbl OCYIIECTBISET TEKYIIee PYKOBOACTBO, KOTOPOE BKIIIOYAET: CHCTEMaTH-
YECKHUE KOHCYJIbTAIIMH C LEIbI0 OKa3aHUsl OPTaHU3AMOHHON W HAyYHO-METOAMYECKOM MOMOIIM CTYJIeH-
Ty; KOHTPOJIb HaJl BHIIOJHEHHEM pabOThl B YCTAHOBJIEHHBIE CPOKU; MPOBEPKY COAEp aHUsI U odopmIe-
HUS 3aBEPIICHHON PaOOTHI.

Koumponvnaa domawmnsas paboma BBIIOTHAETCS 00y4YaIOUIMMCSI CAMOCTOSITENILHO U JTOJIKHA OBIThH
MpeACTaBJIeHa K IPOBEPKE /10 Havasia HK3aMEHAIlMOHHOM CeccHH.
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OO0yuatomiuecs, He BBIIOJIHUBIINE KOHMPOIbHbIE OOMAauHue pabomsl, K ciade (3a4eTa) sK3aMeHa
He jomyckaiorcsa. Pabora momikHa ObITh akkypaTHO odopMieHa B MEYaTHOM WM MHCbMEHHOM BUJIE,
y1oOHa /1715l IPOBEPKHU M XPAHECHHUS.

9. Hepeqenb I/IH(l)OpMaIII/IOHHBIX TeXHOHOFHﬁ, HCI0JIB3YEMBIX IIPHU OCYINECTBJICHUU 06pa30BaTeJ’[b-
HOT0 Ipoumecca 1mo JuCumIlIinHe

[Tpumenenne HHQPPOBHIX TEXHOJIOTUH B paMKaX MPENOJaBaHusl JUCIHUILTHHBI PEIOCTABIISIET pac-
[IMPEHHBIC BO3MOXXHOCTH IO OPraHU3allii y4eOHBIX 3aHSATHI B YCIOBHIX NU(DPOBU3AIUN 00PA30BAHUS U
MO3BOJISIET CPOPMHUPOBATH Y O0YUAIOMIMXCSI HABBIKH TIPUMEHEHUS U(POBBIX CEPBHCOB U MHCTPYMEHTOB
B TIOBCEHEBHOM KU3HU U TPOPECCUOHATIBHOMN 1A TEbHOCTH,.

Jlnist peanu3anyy 3TOW LENHU B paMKax M3yYCHHS TUCIMILIMHBI MOTYT MPUMEHSTHCS CICAYIOIINE
1M (pOBBIE MHCTPYMEHTHI U CEPBUCHI:

- KoMMyHHKaiu ¢ obydaromumucsa: VK Meccenmkep (https://vk.me/app?mt click id=mt-
V7eix5-1660908314-1651141140) — mecceHKep, pacupocTpansiercs mo guieH3uu FreeWare

-JUTsI TUITAHUPOBAHUS ayJJUTOPHBIX U BHEAYJAUTOPHBIX Meporpustuid: Mirapolis — cuctema jyis opra-
HU3alUM KOJUIGKTHMBHOW pabOThl M OHJIAWH-BCTPEY, PACIPOCTPAHSICTCS 1O MPOMPUETAPHOUN JIUIICH3HH;
Buneossonok BKonrakre (https://vk.com/calls) — cepBuc mjst BHaCO3BOHKOB, PacpoOCTpaHIETCs 10 JIH-
nensuu ShareWare;

-JI7Is1 COBMECTHOTO MCHoib30BaHus (aitnos: @O06mako (https://cloud.mail.ru/) — cepBuc mis co3na-
HUS, XPAaHCHHUSI 1 COBMECTHOTO HCIIOJIb30BaHMs (DAiyIoB, pacmpocTpaHseTcs 1Mo JuleH3uu trialware; SH-
nekc.JIuck — cepBUC JUTsl XpaHEHHs] U COBMECTHOTO MCIIOJIb30BaHMSI JOKYMEHTOB, PACIPOCTPAHSIETCS 10
TUIeH3uu trialware

JInsi yCHenHOro OBJIAJCHUS TUCHUIUIMHON MCIOJIB3YIOTCS CIIEAYIONe HHQOPMAIMOHHBIE TEXHO-
JIOTUU O0y4YEHHUS:

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

e [lpakTuyeckue 3aHATHE IO TUCHUIUIMHE MPOBOISTCS C TNPUMEHEHHEM HE00XOIUMOTro
METOJIMYECKOT0 MaTepHraia (MeTOJHYeCKHe YKa3aH!sl, CIIPABOYHUKH, HOPMATHBHI U T.I1.)

Jnist TUCTaHIIMOHHOW MOICPKKH TUCIHUILTHHBI CIIOJIB3YETCSl CUCTEMa YIpaBJIeHus o0pa3oBa-
TeNbHBIM KOoHTeHTOM Moodle. /Iy paboThl B TaHHOM cHcTeMe Bce oOydaroluecs Ha IepBOM Kypce
MOJIY4aloT MHIMBUAYAJIbHBIC JIOTHH U MapoJib JJIs BXOJIa B CUCTEMY, B KOTOPOW pa3MEIaroTcs : Mpo-
rpaMMa JTUCHUIUINHBI, MAaTePHAIbI IS IEKIIMOHHBIX ¥ WHBIX BU/IOB 3aHSATHH , 3aaHUS, KOHTPOJIbHBIE
BOIIPOCHI.

Jlekunu mpoBOJATCS B OOBIYHBIX ayaUTOpHUsX. [IpakTudeckue 3aHATHS MPOBOISATCS MU B OOBIY-
HBIX ayJUTOPHSIX WM B KOMIBIOTEPHOM KJIacCe C MCIOJIb30BaHHEM CIEIMATIbHBIX mporpamm. [Ipu mpo-
BE/ICHUH MPAKTUYECKUX 3aHATHI CTYACHTHI UCTIONB3YIOT Y4eOHO-METOINYECKYIO TUTEPATypy, IPU HEO0O-
XOJIMMOCTH BBIJIACTCS PA3IaTOYHBINA MaTepHail: TaOIUIIbI, 3aJaHHUSI.

TecToBBIi KOHTPOJIb 3HAHWUH MOXKET MPOBOAUTHCS B OOBIYHOW AyTUTOPUH M B KOMIIBIOTEPHOM
KJ1acce.

HHdopMaTHBHO-Pa3BUBAIOIINE TEXHOJIOTHH OOYYSHHSI UCIIOJIB3YIOTCS B OCHOBHOM C y4€TOM pas-
JIMYHOTO COYCTAHUS TPATUIMOHHBIX (GOpM (JIEKIIHSI, U MPAKTHUECKOE 3aHATHE, KOHCYJIBTAIUS, CAMOCTOSI-
TeNbHas paboTa).

VHHBepcUTET 00ecredeH HeOOXOIUMbBIM KOMIUIEKTOM JIMIEH3HOHHOTO MPOrpPaMMHOIO obecrede-
HUSL:

* omeparuonHas cuctema Windows 7, License 49013351 YIJITY Russia 2011-09-06, OPEN
68975925727E1309. Cpok: 6eccpodHoO;

e maker mpukiamHbix nporpamm Office Professional Plus 2010, License 49013351 VIJITY
Russia 2011-09-06, OPEN 68975925ZZE1309. Cpok: 6eccpodHo;
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* anrtuBupycHasa nporpamma Kaspersky Endpoint Security mist 6uzneca- Cranaaptabiii Russian
Edition. 250-499 Node 1 year Educational Renewal License. Torosop Ne0423/3K ot 30.08.2022. Cpok ¢
09.10.2022 r. mo 09.10.2023 r.;

* cucrema ynpasinenus o0ydenuem LMS Moodle — nporpamMHoe obecnieueHrne ¢ OTKPBITHIM
Koz10M, pactipoctpansiercs no jaunenzuu GNU Public License (rus);

* Opayzep Yandex (https://yandex.ru/promo/browser/) — mnporpaMMHOe oOOecredeHUE
pacnpocTpaHseTCs M0 MPOCTON (HEUCKITIOUNTEIBHON) TUIIEH3UH;
* [aker MPUKJIaHBIX MaTeMaTUYECKUX MpOrpamMm Scilab 6.1.0

(https://wwwe.scilab.org/download/6.1.0) — cBoGoaHO pacmpocTpaHsieMOe MPOrpaMMHOE OOecIeUeHuE,
pacnpoctpansiercs o jureHsun GNU General Public License (GPL) v2.0;;

* [porpaMMHasi CUCTeMa JUIsi OOHAPY)KEHHUSI TEKCTOBBIX 3aMMCTBOBAHHUN B yYCOHBIX M HAYyUHBIX
pabortax «AnTHIIaruat.BY3».

10. Onucanne MaTepuAJIbLHO-TEXHHYECKOH 0a3bl, HEOOX0UMOIi 1JIA OCyIIeCTBJIeHHS 00pa30Ba-
TEJILHOTO0 MPoIecca Mo ANCIHUILINHE

Peanu3anus yueOHOIO mpoiecca OCyIISCTBISICTCS B CICIMAIBHBIX YYCOHBIX ayIUTOPUAX YHUBEP-
cuTera I MpOBCACHUA 3aHSATHI JCKINMOHHOI'O THIIA, IIPAKTHYCCKHX 321H$ITI/H\/JI, I'pylioOBbIX U UHAUBUAY-
QJIBHBIX KOHCYJIBTALUN, TEKYIIEr0 KOHTPOJISA U MPOMEKYTOYHOM aTTecTaluy. Bee ayuTopuu yKOMILIEK-
TOBAHBI CHCHH&HHBHDOB&HHOﬁ MeOENbI0 U TEXHUYECKUMHU cpeacrBaMu O6y‘-ICHI/I$I, CIy)XXalllUMH 1JIA
IpeJcTaBiICHUs. y4eOHOH uHbopManuu O00JbIIoN ayauTopuu. [IpH HE0OXOIUMOCTH OO0YYArOIIUMCS
MpeyIaraloTcs HabOphl IEMOHCTPAIIMOHHOTO 000pYIOBAaHUS U YIeOHO-HATIISTHBIX MOCOOMA, oOecreyn-
BAaIOIIME TEMATHYCCKUE HILITIOCTPALIHH.

CamocrosiTenbHasi paboTa 00yJaronuXcsl BBIMOIHAETCA B CHEIUATM3UPOBAHHON ayIUTOPHUH, KO-
Topass 000opyaoBaHa y4eOHOW MeOeNnbio, KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTHIO MOJKIIOYCHHS K
cetn «HTEpHET» U OOECIEUeHUEM JIOCTYIA B JIEKTPOHHYI0 WH()OPMAIMOHHO-00pa30BaTEIIBHYIO CPEIy
YIIITY.

EcTh momenieHue a1 XpaHeHUs U MPOQPIIIAKTHYECKOTO 00CITYy>KUBaHHSI YIeOHOTO 000pyTOBaHHUS.

TpeGoBanusi K ay1MTOPUSIM
HaumeHnoBanue crienualibHbIX IOMEILEHU N OCHAIIEHHOCTH CTIEUATBHBIX TOMELICHNH
1 TIOMEIEHUH JJI1 CAaMOCTOSITEIbHON paboThI 1 TIOMENEHUN JJIs1 CAMOCTOSITEIbHOM pabOTHI

VYuebHas ayautopust JUis HpPOBEIEHUS 3aHs-
TUH JIEKIMOHHOTO W CEMHUHApCKOro THIIA,
IPYNIOBBIX U WHAWBHUAYAJIBHBIX KOHCYJIbTAa-
AN, TEKYIEro KOHTPOJIS U MPOMEXKYTOUHON
aTTeCTalluU: OCHAILEHHAs CTOJaMH M ayau-
TOPHBIMH CKaMbsIMH, MEJIOBOM JTOCKOM; mepe-
HOCHOE€  MYJIbTUMEAUHHOE 00O0pyHOBaHHE

(HOyTOYK, 3KpaH, IPOEKTOP).

ITomemenue nis JIEKUUOHHBIX 3aHATHM,
IPYIIIOBBIX W WHIWBHIYAJIbHBIX KOH-
CyJNbTallUM, TEKYILEH U IPOMEXKYTOU-
HOHM aTTeCTaIlHH.

VYyeOnas ayauropust (KomnbroTepHbIi Ki1acc)
JUIS TIPOBEACHUS TPAKTUYECKUX 3aHATHH,
MPOMEKYTOUYHOW AaTTECTAallud, OCHAIIICHHAs
CTOJIaMH U CTYJBSIMH, DKPAHOM, MapKEpHOU
[Tomenienne asi TPOBENECHHS MPAKTH- | JOCKOW, pabOYMMH MeCTaMH, OCHAIICHHBIMU
YEeCKHUX 3aHATHUH, MPOMEXYTOUHOH aTTe- | KOMIIBIOTEPAMHU C BBIXOJIOM B ceTh HTepHeT
CTaIuH. M DJIEKTPOHHYIO HH(POPMAIMOHHYIO 00pa3o-
BaTEIIbHYIO CPELy.

[TepenocHsbie:

-JIEMOHCTPAIIIOHHOE MYJIbTUMeNuitHOe 000-
pynoBanue (HOyTOYK, TPOEKTOP);
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- KOMIUIEKT 3JIEKTPOHHBIX Y4€OHO-HAIIIAIHBIX
MaTepuanoB  (mpe3eHTauui) Ha  (ruem-
HOCHUTEJISAX, 00€eCIeYUBAIONX TEMaTHUECKUE
WJLTIOCTPALUH.

[Tomerenuss 1ist caMOCTOSITENBHOM pa-
00TBI

[Tomemienne s CaMOCTOSITENLHONH pabOTHI
00yyYaroImuxcsl, OCHALIEHHOE CTOJIAaMU U CTY-
JIbSIMH; KOMIIBIOTEPHON TEXHUKOH C BO3MOXK-
HOCTBIO ITOAKIIIOUEHUs K ceTh «VHTepHEeT» H
JOCTYIIOM K 3JIGKTPOHHOW HMH(pOPMAIIMOHHON
obpazoBarenbHol cpene YIJITY.

[Tomemenne uis XpaHeHUS W TPOQH-
JIAKTUYECKOT0 OOCITY)KMBaHUs y4eOHOIO
o0opynoBaHus

PaCXO,I[HBIe Mar€puajbl Jjid pEMOHTa U 00-
CIIY’KMBAaHUS TCXHHUKHU.

Mecta ans XPaHCHUA O60py,Z[OBaHI/I$I, XHUMU-
KaToB.
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