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1. O6wue nonoxkeHusa

Jucnunmiannaa «MaTteMaTHKa» OTHOCUTCS K 0053aTeIbHON YacTu yueOHOro IJIaHa, BXOJISALIETO B
cocraB 00pa3oBaTelbHOM mporpamMmbl Beiciiero oopazoanus 18.03.01 «Xumudeckasi TEXHOJIOTHUS
(npodunb — [lonyyenue u nepepadboTka MaTeprUaIoB Ha OCHOBE IPUPOIHBIX U CHHTETUYECKUX MOJIUMe-
pOB).

HopmatuBHO-MeTOmMueckon 6a3oi a1 pa3paboTku padbodeit mporpaMmbl yueOHON AuCIMIUTMHBL «Opra-
HUYECKasi XUMUS» SABJISIOTCS:

. ®denepanbHblil 3akoH «O0 oOpa3zoBanun B Poccuiickoit deneparuny, yTBepKIACHHBIN MPH-
ka3oMm MunoopHayku PD Ne 273-@3 ot 29.12.2012;

. [Tpuka3z Munoopuayku Poccun Ne 301 ot 05.04.2017 r. OO0 yTBEepKI€HNUHU MTOPSIIKA Opra-
HU3AIIH U OCYLIECTBICHHUS 00pa30BaTEIbHON ACATEIBHOCTH TI0 00pa30BaTeIbHBIM MPOTrpaMMaM BhICIIIE-
ro oOpa3oBaHus - IporpaMMaM OakanaBpuaTa, IporpaMMmam ClieluaInTera, IporpaMmmaM MarucTpary-
pBL.

. [Ipuka3 MuHucTepcTBa Tpyaa U colManbHOM 3amuThl Poccuiickoit @eaepaiuu ot 7 CeH-
Ts10pst 2015 r. N 5941 «O06 yrBepkIeHIH MPpodecCHOHATBHOTO cTanaapTa - 26.005 «Cnenuanuct no
MIPOU3BOJICTBY HAHOCTPYKTYPHUPOBAHHBIX MOJTUMEPHBIX MaTEPUAIOBY.

. [Ipuka3z MunucrepcTBa Tpyaa U connanbHoM 3amuThl Poceniickoit denepanun ot 7 ceH-
1a6pst 2015 r. N 5921 «O06 yTBepkaeHuu npodeccuoHaibHoro cranaapra - CrenuaiucT 1o mpou3BO-
CTBY BOJIOKHMCTBIX HAHOCTPYKTYPUPOBAHHBIX KOMITIO3ULIMOHHBIX MATEPHATIOB.

. [Tpuka3z MunuctepcTBa Tpyaa u couuanbHou 3ammTsl Poccuiickoit @enepannu ot 24 des-
pasig 2015 r. N 1101 «O06 yTBepkaeHIHN NPOPECCUOHANIBHOIO CTaHAapTa - MHKeHep-TeXHOJIOT LEeI0-
JI03HO-0YMa)KHOTO MTPOU3BOJICTBAY.

. [Ipuka3 Mmunuctepera roctuuu Poccuiickoit denepauuu ot 18 aBrycra 2014 rona, peru-
ctpauroHHbid N 33628 «Crnenuaiuct o BHEAPEHHUIO U YIIPABIECHUIO IPOU3BOICTBOM MOJIMMEPHBIX
HAaHOCTPYKTYPUPOBAHHBIX IJIEHOK.

. ®denepalibHbII rOCyAapCTBEHHBIN 00pa30BaTENIbHbIN CTaHIAPT BHICIIEr0 00pa3oBaHUs
(®I'0C BO) no nanpasinenuto noaroroBku 18.03.01 «Xumuueckas TexHonorus» (ypoBeHb OakanaBpu-
aT), yTBepXkJIeHHbII npukazoM MuHucTepcTBa o0pazoBanus u Hayku PO Ne 922 ot 7 aBrycra 2020 r.;

. VY4eOHble maHbl 00pa30BaTENbHOM MPOrpaMMbl BBICILIETO 00pa30BaHUsI HAaIlpaBJICHUS
18.03.01 - Xumnueckas TexHonorus (npoduis - Ilonydyenue u nepepaboTka MaTepuagoB Ha OCHOBE IpHU-
POJIHBIX U CHHTETUYECKHUX MTOJIMMEPOB), MOATOTOBKU OaKalaBpoB 110 OYHOW U 3a04HOI opmam o0yue-
Hus, oqo0peHHbId YueHnsiM coBeToM YIJITY (mpotoxon Ne§ ot 27.08.2020) 1 yTBepKACHHBII pEKTOPOM
YIJITY (27.08.2020).

OO6yuenue o obpazoparenbHoil 18.03.01 - Xumudeckas Texnonorus (mpoduis - [lonyuenue u
nepepaboTka MaTepraIoB Ha OCHOBE IPUPOIHBIX U CHHTETUYECKUX MTOJIMMEPOB) OCYLIECTBIIIETCS Ha
PYCCKOM SI3BIKE.

2. llepeyeHb MJIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHs MO JTUCHHUILIMHE, COOTHECEHHBIX € MJIAHUPYe-
MBIMH pe3yJIbTaTaMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbl

[TnanupyembIMH pe3yiabTaTaMu 00yYeHHsI IO AUCLUIUIUHE SBISIOTCS 3HAHUS, YMEHUs, BIaJJCHUS

W/WIM ONBIT JIEATENbHOCTH, XapaKTEpU3YIOLIUe 3Talbl/ypoBHH (OPMUPOBAHUS KOMIIETEHLUH U olecre-
YHMBAIOLIUE JOCTH)KEHHUE IJIAHUPYEMBIX PE3yJIbTaTOB OCBOECHUS 00pa30BaTeIbHON MIPOTrPaMMBI B IIEJIOM.

Ilesib 0cBOEHUS AMCHUILIMHBI —COCTOUT B (POPMHUPOBAHUH y 00YUAIOMIUXCSI CTIOCOOHOCTH UCIIOJIb-
30BaTh MaTeMAaTUYECKHE METOMABI ISl pelleHus 3a1a4 Npo(ecCHOHANBHON NesTeIbHOCTH, a TaKXkKe CIO-
coOHOCTH 00pabaThIBaTh M MHTEPIPETUPOBATH SKCIIEPUMEHTANIbHbIE JaHHBIE, IIPU 3TOM IpPENoJaBaHHe
CTPOUTCS UCXOJIS U3 TpeOyeMOro ypoBHs MTOJITOTOBKH O0YUYaIOIIUXCS.

3agaum AUCHUIIMHBI:

1. CoolmuTh 00y4aroUMMCsS TEOPETUYECKHE OCHOBBI MaTeMaTHKH, B 00beMe, HeOOXOAMMbIE IS
M3Y4eHHUs OOIIEHayUHbIX, OOLUIEMH)KEHEPHBIX, CIIENUaIbHBIX AUCIUIUIMH, a TaKXKe Jalollnue BO3-
MO>KHOCTh IPUMEHEHUS UX B MPO(HECCHOHAIBHON AEATEIbHOCTH.

2. Pa3BUTH HaBBIKH JOTHYECKOTO M aJITOPUTMHUECKOTO MBIIUICHUS.
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3. O3HaKOMUTH OOYYAIOIIUXCS C POJBI0 MAaTEMAaTUKH B COBPEMEHHOH XU3HU U TEXHUKE, C Xapak-
TEPHBIMHU YepTaMU MaTEMaTHUYECKOT0 METO/Ia N3YUCHHS TPUKIIATHBIX TPO(ECCHOHATIBHBIX 3a/a4.
4. BeipaboTaTh YMEHHE CAMOCTOSITEIIEHO pa30MpaThCs B MATEMATHYECKOM arlapare, MpuMEHsIeMOM
B JIUTEpATypE, CBA3AHHOU ¢ OyayIiei mpodecCHOHATBLHOMN A TEIIbHOCTHIO O0YJaFOIIMXCSI.
5. Hayuwth omepupoBaTh aOCTPaKTHBIMH OOBCKTAMH M aJ€KBATHO YHMOTPEOJATH MaTEMAaTHUECKUE
TOHSITUSL U CUMBOJIBI JIJIs1 BBIPAXKEHUS KOJTUMYECTBEHHBIX M KAY€CTBEHHBIX OTHOIIICHUH.
IIpouecc u3yyeHusi TUCHUILIMHBI HanpaBJjeH HA ¢opMupoBaHMe cieAyOmmMx odmenpodec-
CHMOHAJIbHBIX KOMIIETEHIIHH:
— OIIK-2 cniocoOeH HCIoIb30BaTh MaTeMaTHIecKue, Gu3ndeckue, PU3NKO-XUMHIECKUEe, XUMUYe-
CKHME€ METOJIBI JIJISl pEIISHUS 3a1a49 MPOPECCHOHAIBHON IEATEILHOCTH.
- OIIK-5 - ciocoGeH OCylIeCTBAATh IKCIIEPUMEHTAIIbHBIE UCCIEI0BAHMS M UCIBITAHUS 110 3a/1aH-
HOM METOJIMKE, MPOBOAWTHh HAOIONECHUS W U3MEPCHHsI C y4eTOM TPeOOBaHHMI TEXHUKH OE30MacHOCTH,
00pabaTeIBaTh U HHTEPIIPETHPOBATH IKCIICPUMEHTAIILHBIC TaHHBIC.
B pe3yabTare u3y4yeHusi AMCUUNJIMHBI 00YYAKO MM CS T0JI5KEH:
3HATh: 0A30BEIC MOHATHSA U MATEMAaTHYCCKHE METOIbI. MATEMAaTUUCCKOr0 aHaJIN3a, JTUHECHHOMI aj-
reOpbl, aHATUTHUYECKON Te€OMEeTpUU, OCHOBBI TEOPUU OOBIKHOBEHHBIX MU depeHIINaTbHbIX YpaBHEHUN
JUTS peleHus 3a/1a4 MpoeCcCHOHAIIBHON e TEIbHOCTH.
yMeTh: aJIeKBaTHO yMOTPeOISITh MAaTEMATHUECKHE MOHSITHSI U CUMBOJIBI JJIsi BBIPAKCHUS KOJIHYE-
CTBEHHBIX U KQU€CTBEHHBIX OTHOIICHH; TOBOJAUTH PEIICHUS 3324 O IPUEMIIEMOT0 MPAKTUYECKOTO pe-
3ynbTara — uncia, pyHkuuu (ee rpaduka), TOYHOTO KaUeCTBEHHOTO BBIBOJA C MPUMEHEHHEM aJIeKBATHBIX
BBIYHUCITUTEILHBIX CPEJICTB, TAOIHII, CITPABOYHUKOB.
BJIA/IETh: JOCTYIIHBIMU METOJAMH MAaT€MaTHYECKOIO aHajIn3a, aHAJIUTHYECKON reoMEeTpHH, JIH-
HEHHOW anredpbl, PU PELIEHUH TUIIOBBIX U MPOCTEHIINX 3a]a4 POo(ecCHOHAIbHOMN 1€ TEeNbHOCTH.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JanHast yyeOHasi TUCUUIUIMHA OTHOCUTCS K 00s3aTeIbHBIM JUCLUUIUIMHAM Y4€OHOro IUIaHa, YTO
1o3BoJIsieT cOpMHUPOBAThH B Mpoliecce o0yueHus y 6akanaBpa OCHOBHbIE 00IenpodeccuoHaIbHbIE 3HA-
HUS U KOMIIETEHLIMU B paMKaX BBIOpaHHOTO NMpoduiisi U NpopecCHOHAIbHOIO CTaHAapTa.

OcBoeHMe JaHHOW JUCHUIUIUHBI SABISETCS HEOOXOIUMON OCHOBOM JJIS MOCTEIYIOIIEro N3y4eHUs
muctuminH OITOIT u HanucaHus BBIMTYCKHOM KBaIM(PHUKAIMOHHON paObOTHI.

HepeueHb 0680716141/{60}01141/0(?, conymcemeyruux u obecneyusaemvix OMCI/;LH’UZMH

Ob6ecneunBaronme ConyTcTByIOIINe O6ecnieurBaeMble
dusuka I[OHOJ'IHI/ITeJ'IBHBIe TJIaBbl MAaTEMATHUKHU
Xumus U GU3HKa BEICOKOMOJIEKYIISIPHBIX
COEMHEHUI

Xumus U GU3MKa PaCTUTEIHHOTO CHIPbS
[TpukiaHbIe HAYYHBIC HCCIICTOBAHUS
OO611as XuMHYecKasi TEXHOJIOTHs
[Tporeccsl 1 anmapaThl XAMUYIECKON
TEXHOJIOTHH
[ToaroToBka K mporeaype 3anyThl 1 3a-
[IUTA BBITYCKHON KBaMU(UKAIMOHHON
paboThl

VKa3zaHHbIE CBSI3U AMCLUUIUIMHBI JAIOT OOY4YarOLIEMYCsl CUCTEMHOE NPEACTaBIEHUE O KOMIUIEKCE
u3ydaeMbIX AUcUUIUIH B cooTBeTcTBUU ¢ OI'OC BO, uro obecrneunBaer TpeOyeMblii TEOPETHUECKHMA
YpOBEHb U MPAKTUYECKYIO HAMPaBJIEHHOCTh B CUCTEME 00y4YeHHsI U Oyayliel AesITeIbHOCTH BbITYCKHUKA.



4. O0beM TUCHUIIMHBI B 324€THBIX ¢IMHUIAX C YKAa3aHHEM KOJINYeCTBA aKaJleMHYeCKNX YacoB,
BbI/IeJIEHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ npemnojasaresieM (10 BUIaM Y4eOHbIX 3aHSI-
THI1) 1 HA CAMOCTOSITEIbHYI0O Pa00Ty 00y4aIOIIUXCS

O06111as1 TPYTOEMKOCTb JTUCHUATIIMHBI

B yueGHoii paboTs! Bcero akageMnueckux 4yacoB
Ounas dhopma 3aoyHas hopma
KonTakTHasi padoTa ¢ npenojgaBareaeM™: 88,6 18,9
nekryu (J1) 36 8
npaktuaeckue 3ansatus (I13) 52 10
nabopartopsbie paboTsl (JIP) - -
WHBIE BUIbI KOHTAKTHOW pabOThI 0,6 0,9
CamocTosiTesibHas padoTa 00yYalOIUXCS: 127.4 197,1
M3y4eHHEe TEOPETUUYECKOT0 Kypca 32 65
MOJITOTOBKA K TEKYIEMY KOHTPOJIO 56 100
KOHTpPOJIbHAsI paboTa - 19,7
IIOJIFOTOBKA K NPOMEKYTOYHON aTTeCTalluu 39,4 12,4
Bua npoMexkyTo4HO# aTTecTALINH: 3auert, 5x3amMeH | 3auer, IK3aMeH
O01Iasi TPY/10€MKOCTh 6/216 6/216

*KoHTakTHas paboTa OOydaromuxcs C NperojaBaTesieM, B TOM YHCIE ¢ NMPUMEHEHHUEeM JIUCTaHLIMOHHBIX 00pa30oBaTeNIbHBIX
TEXHOJIOTHH, BKIIOYAET 3aHSATHS JICKIMOHHOTO THIA, M (MJIM) 3aHATHS CEMHUHApCKOro THIIA, JTJa0OpaTOpHBIE 3aHATHUS, U (UIIN)
IPYNIOBbIE KOHCYJIbTAMH, U (WIN) HHIUBHIYAIBHYIO paboTy 00ydalolerocs ¢ npernojaaBaTeieM, a TaK)Ke aTTeCTalluOHHbIE
UCTIBITAHUA NMPOMEXYTOUHOM aTTecTanuu. KoHTakTHas paboTa MOXKET BKJIIOYATh MHbIE BUABI yUeOHON AEATENbHOCTH, Ipeay-
CMaTpHBAIOL}e IPYNIOBYI0 U HHAWBUIYaIbHYIO0 paboTy 00yJalomuXcs ¢ npernojaasareneM. Yacsl KOHTaKTHOW pabOTHI orpe-
nensitorest [lonoxkenueM 00 opraHM3anMy ¥ NPOBEACHUHM KOHTAKTHOM pabOThI NMPH peanu3anni 00pa3oBaTebHBIX POrpaMm
BEICIIIETO 00pa30BaHus, yTBEPKICHHEIM YueHbIM coBeToM YIJITY ot 25 despamnst 2020 rona.

5. Coneprkanue TMCUUILIHHBI, CTPYKTYPHPOBaHHOE N0 TeMaM (pa3aesiam)
€ YKa3aHMEM OTBEICHHOI0 HA HMX KOJIHYECTBA aKAIeMUYECKUX YaCOB

5.1. TpynoeMKoCTb pa3aejioB JUCHUNIMHBI

ouHasi popma 00yueHus

Ne HanmenoBanue paszaena Beero . | CamocTosaTenbHas
J | 1I3 | JIP | xoHTaKTHOMU
n/n JUCLIATIIAHEI pabota
paboThI
1 | Jluneitnas anre6pa 6 6 - 12 10
2 | Bexropnas anredpa 6 6 - 12 10
3 | AHanuTHueCcKasi TeOMeTpHUs 6 6 - 12 10
4 | Hauaia MaTeMaTHYECKOTO aHAIIN3a,
¢bynkuuu ogHoi nepemennoi (OOIT), 6 14 | - 20 20
npeJiell, HeMPEePBIBHOCTD, IIPOU3BOTHAS
5 | Uurerpanbnoe ucuucinenue @OIT 8 14 22 26
6 | OObikHOBeHHBIE MU DHepeHITnaTEHbIC 4 6 10 12
ypaBHEHHMSI
Hroro no paznenam: 36 | 52 | - 88 88
[TpoMexxyTouHast aTTecTanus - - - 0,6 39,4
Bcero 216
3ao04Hasi gpopma 00y4eHus1
Ne | HammeHoBanue paznena IACIUILIIN- e . | CamocTosTenpHas
J I13 | JIP | xoHTaKTHOM
n/n HBI pabota
paboThI
1 | Jluneiinas anreOpa 1 1 - 2 20




Bcero

Ne | HaummeHoBaHue paznena IUCLUILIIU- 1 m3 1P | komraxTHoi CaMmocTosTenspHas
/11 HBI pabora
paboThI
2 | Bekropnas anre6pa 1 1 - 2 20
3 | AHanuTHuecKas reOMeTpus 2 2 - 4 24
4 | Hayayna maTemMaTHueCKOToO aHaJIK3a,
(GyHKIMN OJTHON EPEMEHHOM
(®OII), npenen, HENMPEPHIBHOCTD, 1S 2 i 3,5 24
MIPOU3BOTHAS
5 | Unrerpanproe ucuncienne OOIT 15 2 3,5 37
6 | O6pikHOBEeHHBIC TUDPEepeHITHATb- 1 5 3 40
HbIC YPABHCHHUS
HToro no pasnenam: 8 10 - 18 165
KonTponbnas pabota - - - 0,3 19,7
[TpomexyTouHas aTTecTanus - - - 0,6 12,4
Bcero 216

5.2. Conep:xanue 3aHATHH JEeKIIHOHHOTO THIA

Paszgen 1 Jluneiinas anredpa
MaTtpuibl: OCHOBHBIE IOHATHS U oNpeeaeHus. JInHelHble onepanuyu HaJl MaTpULAMU.
Brruncnenue onpenenureneil. YMuoxxenue matput. OdpatHast Marpuna. CucTeMsl
JIMHEHHBIX YPAaBHEHUN: OCHOBHBIC ITOHATUSA U METO/BI UX PELLEHUS.

Pa3nen 2. Bekropnas anredpa
I'eomeTprueckoe 1 aHAIMTUYECKOE MTOHATHS BEKTOpa. JInHelHble onepanun HaJ BekTopaMu. CKajspHoe,
BEKTOPHOE, CMELLIAHHOE ITPOU3BEACHUS BEKTOPOB, UX T€OMETPUUECKHI CMBICIL.

Pa3nen 3. AHanmTn4yeckasi reoMeTpHus.
Crioco0bl 3a/1aHusl ypaBHEHUS IPSIMOM Ha MJIOCKOCTHU B AEKapTOBOM cucteme koopanHat. Kpusslie BTopo-
ro nopsijika (OKpYKHOCTb, JJIIMIIC, TUIIepOoIia, mapadoa).

Pa3nen 4. Hauana maTeMaTn4eckoro anajaun3a, pynkuuu oaHoii nepemennoii (®OII), npe-
AeJ1, HeNMPepbIBHOCTD, IPOU3BOIHAS.
OyHKIMM OJHOM MEepEeMEHHOI: 00J1acTh omnpeneneHus, npeaen GyHKINN, HEMPepbIBHOCTD, Kilaccupuka-
U Touek paspbiBa. [IponsBonnas u nupdepenuan GyHKIUN, TeOMETPHUECKU U PU3NUECKUI CMBICII.
[IpownsBoaHbie BICIIKMX NOpsiAkoB. MccnenoBanue rpagukoB ¢yHkIuil. PelieHue 3a1a4y Ha SKCTPEMYM.

Pa3nes S. Uaterpanbnoe ncuuciaenune @OII
[TonsTre HeonpeeIEHHOr0 UHTErpajia, OCHOBHbBIE CBOWCTBA, OCHOBHBIE METO/Ibl UHTEIPUPOBAHHUS.
OnpeneneHHbI HHTETpal, €ro reOMeTPUUYEeCKU CMBICI U CBOMCTBA, (hopmyina Hetorona —Jleiibnuna.
[Ipunoxkenus onpeesneHHoro nurerpaita. HecoOcTBeHHbIE HHTErpabl.

Pa3nes 6. O0bIKHOBeHHBIE 1M PepeHInATbHbIC YPABHCHUS
OObIkHOBeHHBIE Au(depeHlInaIbHble YpaBHEHHUs: OCHOBHBIE MOHATHUSA, Kiaccuduxanus. duddepenu-
aJlbHbIe ypaBHEHMs mepBoro mnopsaka. OOmiee W yacTHOE pemieHus AudQepeHnnanbHOro ypaBHEHHUS.
Jluneitnsie nudepenHnnanbHbe ypaBHEHHUS] BTOPOTO MOPSAIKA ¢ MOCTOSHHBIMU KO3 (QUIIUEHTaMH.

5.3. Tembl 1 popMbI 3aHATHII CEMUHAPCKOT0 THUIIA
Y4eOHbIH MIaHOM M0 TUCITUIUIMHE TPETyCMOTPEHBI MPAKTUYECKUE 3aHSATUS

No HaumenoBanue pasnena ®opma npoBeaeHHS TpymoémkocTs, yac
- JTUCIUIUIAHBI (MOJTYJIS) 3aHATUA O4Has 3a04yHas

1 | Jluneiinas anre6pa MpaKTU4eckas pabora 6 1

2 | BekropHas anrebpa npakTuyeckas padbora 6 1

3 | AnammTHueckas reoMeTpus MpaKTU4eckas pabora 6 2

4 | Havana MaTeMaTH4ecKkoro aHaiansa, QyHK- | NmpakTHueckas pabora 14 2
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Ne HanmeHnoBanue pasnena dopma npoBeeHus TpynoémkocTs, yac
B JTUCIUTUTAHBI (MOJTYJIIST) 3aHATHS OYHas 3a04Hast
uuu oxaHou nepemennon (OOII), mpexnenn,
HENPEPBIBHOCTh, MPOU3BOIHAS
5 | NurerpanpHoe ucunciaenue GOII IIpaKTU4eckas pabora 14 2
6 OObIKHOBEHHBIE TU( G EepeHITUATBHBIC npaxTHyeckas paboTa 5 2
ypaBHEHHS
HTtoro: 10 52
5.4 letaqm3anus caMOCTOATEIbHOI padoThI
No HaumenoBanue pazzgena i o OGS o TpynoeMkocTh, yac
JTUCHUTITUHBI (MOYJIs1) ouHas 3a04HAas
1 | Pasznen 1. Jluneiinas anreOpa IToaroroBka K TeCTy 10 20
2 | Pazgen 2. BektopHas anredpa [ToaroroBka K TecTy 10 20
3 Pa3znen 3. Ananutuueckas reomer- | Iloaroroska k Tecty 10 o4
pust
Pa3nen 4. Hauana marematuueckoro | Iloaroroska k Tecty
4 | aHami3a, (GyHKIIUU OJTHOU MTEpeMEeH- 20 24
Hoil (DPOII), npenen, HenpephIB-
HOCTb, TPOU3BOTHAS
5 Pasgen 5. MuterpansHoe ncuucne- | [loaroroska k tecty 2% 37
Hue OOII
6 Pazmen 6. OObikHOBeHHBIC audde- | [loaroroBka K TeCTy 12 40
pEHIMANIbHBIE YPaBHEHUS
BrinosiHeHnEe qomMamHen KoH- -
7 | KonTponbHas pabota TPOJBHOU PabOTHI (7151 00y4a- 19,7
romuxcs N30)
[TonroToBka K MpoOMEKyTOUYHOM N3ydenne JeKIMOHHOTO MaTe- 39,4
g | arrecramin (3auety, sK3aMeHYy) puana, TUTepaTypHbIX HCTOYHH- 124
KOB B COOTBETCTBHMHU C TEMaTH- ’
KO
Hroro: 127,4 197,1

6. [lepevyeHb y4eOHO-METOIUIECKOT0 oDecneueHusl Mo Auciuniuiae. OCHOBHAs U JIOTMOJHUTEIbHASA

JuTeparypa
No T -
ABTOp, HAUMEHOBAaHHE O M3 [Ipumeuanue
/i TaHus
OcHoBHasi yueOHasi IMTEPATYpa

1 | Kyxkosckas, T.B. Bricias maremaTtnka B mpumepax u 3azavax : | 2017

yaeOnoe nocobue : B 2 4. / T.B. Xyxosckas, E.A. MonokaHoBa,

AN. YpycoB ; TamOOBCKHil rOCyJapCTBEHHbIN TEXHUYECKUN YHU-

ITonHoTEKCTOBBIN

BepcuteT. — Tam60B : TamMOOBCKHI TOCyIapCTBEHHBIN TEXHHUYE-
ckuil yausepcutet (TT'TVY), 2017. — Y. 1. — 130 c. : un. — Pexum
JlocTyIa: 110 TOJITUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=498922— bu6-
auorp.: c. 127. — ISBN 978-5-8265-1710-9. — TekcT : 351eKTpOH-

HBI.

JIOCTYTI IIPA BXO-
JI€ 110 JIOTUHY U
napoJo*



https://biblioclub.ru/index.php?page=book&id=498922

2 | XKykosckas, T.B. Bricias maremarnka B mpumepax u 3amavax: | 2018
yueOHOe IeKTpoHHOoe m3aaHue : B 2 vactax / T.B. XKXykockas,
E.A. MonoxkanoBa, A.1. YpycoB ; TamO0BcKkuii rocynapCcTBeHHbBIN
TEXHUYEeCKUW yHHBepcuTeT. — TamboB : TamOoBCkuil rocymap-

cTBeHHBIN TexHudyeckui yausepcutet (TI'TY), 2018. — Y. 2. — 161 Hﬂo :?(;HHEI?E;; 3_
c. : Tabm., rpap. — Pexum pgocryma: no noamucke. — URL: naponio*
https://biblioclub.ru/index.php?page=book&id=570339 - bub-
muorp. B kH. — ISBN 978-5-8265-1709-3. - ISBN 978-5-8265-
1885-4 (u. 2). — TeKcT : 2IEKTPOHHBIM.

3 | Jlyary, K.H. Beicimias maremaTnka: pyKoBOACTBO K pemieHuro 3a- | 2013

TTomHOTEKCTOBBIM

nad / K.H. JIyary, E.B. Makapos. — 3-¢ u3n., nepepad. — Mockaa : oMHOTEKCTORE
O®usmariut, 2013. — Y. 1. — 217 ¢. — Pexxum goctymna: mo mojarnuc- JOCTYIl OPHU BXO-
ke. — URL: https://biblioclub.ru/index.php?page=book&id=275606 Jie TIO JIOTHHY H
— Bubmuorp. B ki, — ISBN 978-5-9221-1500-1. — TekcT : 3MIeK- napomo™
TPOHHBIH.

JlonotHuTEIbHAS y4eOHasi JIUTepaTypa

4 | Bnosun A.1O., Muxanesa JI.B., Myxuna B.M. u ap. Beicias ma- 2009

temaTuka. CTaHaapTHbIe 3a7jauu ¢ ocHoBamu Teopun. — CII16. Uzn. 655
«JIanp».2009

5 | Jlynry, K.H. Beiciias MaTemaTnka: pyKOBOACTBO K PEIICHUIO 3a- 2018
nau / K.H. Jlynry, E.B. Makapos. — 3-e u3n., nepepa0. — Mockaa : O ———
®usmatiur, 2013. — Y. 1. — 217 c. — Pexum gocryna: mo moJimc- JOCTYIl U BXO-
ke. — URL: https://biblioclub.ru/index.php?page=book&id=275606 /i€ 1O JIOTHHY 1
— Bu6muorp. B k. — ISBN 978-5-9221-1500-1. — Texcr : 371ek- napoimo*
TPOHHBIH.

6 | I'ycak, A.A. Brpicmmas maremaTuka :@ y4eOHMK : B 2 TOMax /
A.A.T'ycak. — 7-e u3n. — Munck : TerpaCucremc, 2009. — Tom 1. TToMHOTEKCTORLI
— 544 c. : un. — Pexum nocryma: mo moamucke. — URL: 2009 | AOCTYM npH BXO-
https://biblioclub.ru/index.php?page=book&id=572287. - bub- /i€ 110 JIOTHHY 1
muorp.: ¢. 529. — ISBN 978-985-470-938-3. — TekcT : 271€KTpOH- napojo*
HBIH.

*- [Ipe’k/JIe YeM IIPOMTH M0 CChUIKE, HEOOX0AUMO BOMTH B CUCTEMY

OYHKIIMOHUPOBaHUE 3JIEKTPOHHONW MH(POPMAIIMOHHO-00pa30BaTeIbHON Cpe/ibl 00EeCIIEUNBAETCS CO-
OTBETCTBYIOIIMMHU CPEACTBaMHU MH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJOTHI.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CUCTEMbI
Kaxnplii oOydatomuiics obecriedyeH AOCTYIOM K 3JEKTPOHHOM Ombmmoreunoi cucteme YIJITY
(http://lib.usfeu.ru/), 3BC Uznatensctra Jlans http://e.lanbook.com/, DBC YuuBepcurerckas OGHOIHOTEKA
onmain http://biblioclub.ru/, comepammx u3aaHus MO OCHOBHBIM HM3y4aeMbIM AMCHHUILIMHAM H CHOPMH-
POBaHHBIX 10 COTJIACOBAHUIO C MPABOOOIAIaTENIIMU YUeOHON U y4eOHO-METOINYECKON JTUTEepaTypPhl.

CnpaBoyHble 1 HHPOPMALMOHHBIE CHCTEMbI
1. CnpaBouno-nipaBoBas cuctema «KoncynbranT [Lmocy.
2. UudopmanmonHo-npaBoBoii moprai ["apant. Pexxum nocryna: http://www.garant.ru/
3. baza manHbIx Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbubie 6a3bI JAHHBIX
1. UndopmanmoHHble cucTeMbl, 0aHKU JaHHBIX B 0OJIACTH OXpPaHbl OKpYKaIoLIel cpeabl U MpH-
pononons3oBaHus — Pexxum nocryna: http://MUHIPUPOABIPO.pd
2. WNudopmarmonHas cucreMa «TEXHOPMATUB». — Pexnm JIOCTYyIIa:
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https://www.technormativ.ru/;

3. Hayunas snextponnas 6ubaroreka elibrary. — Pexxum nocryna: http://elibrary.ru/ .

4. TIporpammsl ais okosioroB ECOReport. — Pesxxum nocryna: http://ecoreport.ru/;

5. Uudopmarmonnsie  cucrembl  «buopasnoobpasue  Poccum». —  Pexum  gocryma:
http://www.zin.ru/BioDiv/;

1. DoHJ OLIEHOYHBIX CpeacCTB 1Jisl IPOBEACHUS l'lpOMe)KyTO‘{HOi/i arrecranmuun oﬁyqammnxcﬂ no
AUCIHHUIIJINHE

7.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHeM ITanoB uX (JOpMUPOBAHUSI B NPoIlecce OCBOEHHUs 00pa-
30BaTeJIbHOM NPOrpaMMbl

DopmMupyeMble KOMIETEHIIUN Bug u popma KoHTpOIIS

OIIK-2 cnocoOeH wucoab30BaTh MareMmaTudeckue, | [IpomekyToOUHbI KOHTPOJIb: 3a4eT, YK3aMEH.
dusndeckue, GU3MKO-XUMUYECKUE, XUMHUECKUe Me- | TeKyIMil KOHTPOJb: TECTUPOBAHME, BBIIIOJI-

TOIBI JUIA PElIeHHs 3a1a4 npo(eCCHOHAIBHON Jiesi- | HCHHC JOMAIIHUX KOHTPOJIBHBIX 3aJaHHi UL
TEIIbHOCTH oOyyaromuxcs 130

OIIK-5 crnocobeH ocCymIecTBISATh JIKCHEpPUMEHTab- | [IpoMeKyTOUHBINH KOHTPO/Ib: 3a4eT, SK3aMeH.
HBIE HMCCIIEIOBAHUS M MCIBITAHKS 110 33JaHHOKW MeTO- | TeKymui KOHTPOJbL: TECTHPOBAHUE, BBIINOJI-
JTUKe, TPOBOJANTH HAOMIOICHUS U U3MEPEHUS C y4eTOM | HEHME JIOMAIlHUX KOHTPOJBHBIX 3aaHuil st
TpeGoBaHMii TeXHUKH Oe30mMacHOCTH, 0OpadaTeiBaTh u | OOydarommxcs 30

WHTEPIPETUPOBATH SKCIEPUMEHTAIIbHBIC JaHHBIE

7.2. Onucanue Noka3saresieid 1 KpUTEPHEB OLIEHMBAHUSI KOMIETEHI[HI HA Pa3IHYHBIX ITANAaX HX
(popmupoBanus, onucaHue MKaJ OLeHUBAHUS

Kputepuii ouennBanusi padoTsl B ceMecTpe Jisl MOJIyUYeHHs 3a4eTa (MPOMeKYyTOYHbIH KOH-
Tpoib (popmupoBanus kommerenmuii OIK-2)
3aumeno — 00yJarOUTUNCS JIs TIOJYYEeHHS 3a4eTa JOoHKeH ycnenHo, (oonee 50 % 3ananuii), BbI-
MOJIHUTH TECT MO Ka)XJOMy U3 pa3/ieloB, UTOTOBBIA Oajul BHICTABISETCS KaK CpeqHe apupMeTHUecKoe
0aysioB, HAOpAaHHBIX B KaXKIOM TECTE;
He 3aumeHo — XOTs Obl OJTUH U3 Pa3elioB CEMECTpa HE OCBOCH O0ydarouumcs (OIeHKa MO TECTY
cocrassietr meHee 50%).

Kpurtepun oneHuBaHHS YCTHOTO OTBETa HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (NP OMeKyTOY-
HbIii KOHTPO.Ib popmupoBanusi komnerenuuii OIK-2, OIK-5)

OMIUYHO — JaH TIOJIHBIN, pa3BepHYTHIN OTBET HA MOCTABJIEHHBIN BOMPOC, MOKa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HAHUH 00 00BEKTE, T0KA3aTEIbHO PACKPHITHl OCHOBHBIE MOJIOKEHUSI TEMBI; B OTBETE IMPO-
CIIEKUBAETCS YETKasl CTPYKTYpa, JIOTUUECKasi MOCIeI0BaTeIbHOCTh, OTPaXKarollias CylIHOCTb pacKphiBae-
MBIX NMOHATHI. OKOHYATEIBbHBIN OTBET 1Aa€TCs C aJ€KBATHBIM MCIIOJIb30BAHUEM HAyYHBIX TEPMHUHOB C I1O-
JIpOOHBIMU U O€30IIMO0YHBIMU BBIKJIAJIKaMH, ITOKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh HA YTOUHSIO-
LII1€ BOIIPOCHI;

XOopowio — AaH IOCTaTOYHO IMOJHBIN, Pa3BEPHYTHIN OTBET Ha MOCTABJIEHHBIN Bompoc. OTBET YETKO
CTPYKTYpUPOBaH, JIOTUYEH, U3JI0’KEH B TePMHUHAX Hayku. OJHAKO JOMYIIEHbl HE3HAYUTEIbHbIE OINOKH,
CYLIECTBEHHO HE BJIMSIOIIME Ha XOJI PEIICHHUs 3a/a4dl WM HEJ0YEThbl, UCIPABICHHbIE 00YyJarolIUMes C
IIOMOUIBIO BOIIPOCOB NPENOJABATENS;

yooenemeopumenbHo — AaH HEMOJIHBIA OTBET, JIOTUKA U MOCJIEJOBATEIbHOCTh U3JIOKEHUSI UMEIOT
CyIIECTBEHHbIE HapylIeHus. J{omyIieHbl OMMOKY B X0/Ie BHIIIOJIHEHUS 33aJJaHNs, BCIEICTBHE HEAOCTATOU-
HOTO MOHUMaHHUs o0yyarouiumcsi 0a30BbIX MOHATUN mpenMera. B oTBeTe oTCyTCTBYIOT BBIBOABL. He B
IIOJIHOM Mepe MPOJEMOHCTPUPOBAHBI YMEHUS pelIaTh TUIIOBBIE 3a/1a4M NIPEAMETA;

Hey0081emeopumenbHo — O0yJaoUINiics TEMOHCTPUPYET HE3HAHUE TEOPETUUYECKHX OCHOB Mpe-
MeTa, OTCYTCTBYIOT WJIM CZAETaHbl HETIPaBHJIbHbIEC BBIBOBI U 0000IICHNS, 3ajaHNs] OMJIETa BHIMOJIHEHBI HE
MOJIHOCTHIO WJIM HEMPaBUIbHO; HET OTBETOB Ha JIOMOJIHUTEIbHBIE BOIIPOCHI.
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Kpurepun ouneHMBaHHWsI BBINOJHEHUS 3aJaHUH B TecTOBOil ¢Gopme (TeKyluil KOHTPOJb
¢popmupoBanns komnerenuuii OIK-2, OIIK-5)

[To uToram BBINOJIHEHHS TECTOBBIX 3a/laHUM OIIEHKA MPOU3BOJUTCS IO YEThIpEX 0AJUIbHOM HIKaJe.
[Tpu nmpaBUIBHBIX OTBETAX Ha:

86-100% 3amaHuil — OLIEHKA «OMIUYHOY,

71-85% 3amaHuit — OLIEHKA «XOPOULO»,;

51-70% 3amaHuii — OIEHKA «V0081emMBOPUMENLHON,

MeHee 51% - oneHKa «Hey0061emeopumenbHo».

Kpurepun oneHnBaHusi JOMAIIHUX KOHTPOJIbHBIX 3agaHuil (s o0y4yaromuxca U30) (Te-
KYIIHi KOHTPOJIb (hopmupoBanus komnerenuuii OIIK-2, OIIK-5)

3aumeno — OOyYarOMIMNCS ISl MOJyYeHHs 3a4eTa MO JIOMAalIHEeW KOHTPOJILHOW paboTe J0JDKEeH
ycnentHo, (6onee 50 % 3anaHuii), BBINOIHUTB 33aHUS U3 KQXKJOTO pa3Jiena, BXOAALIETro B KOHTPOJIbHYIO;

He 3aumeHo — XOTsl Obl OJMH W3 Pa3/eloB 33aJaHHs, BXOSIIMX B KOHTPOJIBHYIO padoTy, HE BbI-
NoJIHeH oOyuaromuMcs (OLeHKa pa3zena cocraniser MmeHee 50%).

7.3. TunoBble KOHTPOJIbHbIE 32/IaHUS WM HHbIe MATEPHAJIbI, He00X0AUMBbIE /1JIsl OLleHKH 3HAHUI,
YMeHHUIi, HABBIKOB U (MJIH) ONBITA AeATeJIbLHOCTH, XapPaAKTePU3YIOIINX 3TAaNbl OPMUPOBAHUA KOM-
NeTeHIUil B mMpouecce 0CBOeHMsI 00pa30BaTeJIbHOM MPOrPaMMBbI

KoHTpoJibHBIE BOIPOCHI K IK3aMeHYy (IIPOMEKYTOYHbIH KOHTPOJIb)

1. ®ynkuusa. O6nacts onpeneneHust GpyHkuu. CBOHCTBAa U TpapUKU OCHOBHBIX 3JIEMEHTAPHBIX (PyHK-

1005178

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

beckoneuHo manble 1 0ECKOHEUHO OO0JIbIINE BEIUYNHBI.

IIpaBuna mpenenpHOro nepexoaa (TeopemMsl 0 mpeesie CyMMbl, IPOU3BEACHHSI, YACTHOTO).

3ameuaTenbHble npeaensl. [Ipumepsr.

OyHKIMS, HenpepbIBHast B Touke. OCHOBHbIE TEOPEMBI O HETPEPHIBHBIX (YHKIIHSIX.

[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.

9. IlpaBuna nuddepeHuupoBanms (TEOPEeMbl O MPOU3BOAHON CyMMBI, MpOU3BeNeHHs, yacTHOro). [Ipo-
M3BOJIHbIE OCHOBHBIX 3JIEMEHTApHBIX (QYHKIUH.

10. ITpouzBonHas pyHKIMH, 3aJaHHOH HessBHO. IIpon3BOIHBIE BHICIINX MOPSKOB.

11. IlpumeHeHue MPOU3BOIHON K BeIUMCIIEHUIO ITpenenoB. [Ipasuiio Jlonurans.

12. OcHoBHBIE TeOpeMBbl AU PepeHINaTbHOr0 HeurcaeHus. [IpunoskeHus: Npou3BOAHON K BBIYHCICHHIO
npenaenos. [Ipasuno Jlonurass.

13. Psan Teitnopa. Pasnoxxenue ¢pyHkuuii sin X, cos X, ex B psazn Teitiopa.

14. MonotoHHOCTh QyHKIMH. [locTaTouHbIe YCIOBUS MOHOTOHHOCTH. HeoOxoaumeble ycioBus.

15. Okcrpemym ¢ynkunu. Heo6xoauMmelii nmpu3Hak sKkcTpeMyMa. JlocTaTouHble NMPU3HAKU CYIIECTBOBA-
HUS IKCTpEMyMa.

16. Beimmyknocts pynkiun. Touku neperuda. JlocraTounble ycaoBUs BBITYKIOCTH (QYHKITUH.

17. Cxema noctpoenus rpadukoB pyHKINUNA OTHOM TEpeMEHHOM.

18. Ilousatue mnepooOpa3Hoil. Heompenenenusit unTerpan. CBONCTBa HEONpPENENEHHOIO HMHTErpasa.
@®opMyIbl U IPaBUIa THTETPUPOBAHUS.

19. Metoab! unTerprpoBanus. IHTErpupoBaHue TPUTOHOMETPUUECKUX (DYHKIUI.

20. 3agava 0 BBIYMCIICHUH TUIOIIATN KPUBOJIMHEHHOW Tpanenun. OnpeaeseHue onpeIeIeHHOro HHTerpa-
Jla ¥ €ro TeOMETPUUYECKUN CMBICIT.

21. T'eomeTpruecKue MPHUIOKESHUS ONPEeICHHOTO HHTerpaja. Beraucienne miomaneii miockux ¢uryp,
00BeMoB Te BpaiieHus. HecoOCTBeHHbIE MHTETPAJIbI.

11

Nogakown

o



22. luddepennmanbable ypaBHEHHs mepBoro nopsaka. O0miee u yactHoe pemeHus. 3anada Komu. Pe-
IIEHHE JIMHEHHBIX U OAHOPOHBIX MU PepeHINATBHBIX YPaBHECHNUHN TIEPBOTO MOPSIKA.
23. Jluneiinbie nudhepeHnnanbHbie ypaBHEHUST BTOPOTo nopsiaka. 3agada Kormm.

IIpumepHbIe TecTOBBIE 3a1aHNs (TEKYIIUI KOHTPOJIb)

Oo0pa3en TecTOBOrO 3a1aHus K pasaenay «JIuneiinas ajareopa»

S
1. Jano A=

2 1) Torma BT _3A
, B= . Torma - aBHO...
1 -1 1 A P
-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 npousseaenueM marpul 1)AB; 2) BF; 3) CD; 4) FA u ux pe3ynbraTrom

1 -2 3 0 O 5 5
a)(AJ; b) ( . _J; c) [6 _2} ;d) (_1 —ZJ; €) He BBIIIOJHHUMO.

-2 -1 -3
3. Beruncnute onpepenurens (1 0 0.
3 -4 2

4. Pemnth cucteMy JIMHEHHBIX ypaBHEHUN MeToqoM Kpamepa, MaTpuuHBIM METOAOM U MeToJ0oM ['aycca
2%, + X, +3X%, =9,
X, —2X, + X3 =2,
3X, +2X, + 2%, = 1.

-2 3 ]
oOpaTHas UMeeT BH]I ...

5. Jia MaTpUIbl
A p (1 1

O0pasen TecTOBOIo 3a1aHuA K pasaenay «BekTopHas anredopa»

AB-51), B(5,-84) , a=(-10;2)
A(=3-12), B(-10:1), C(0;2;3)

Koopaunats! BekTopa AB +a pu PaBHBI. ..

poekmus Bextopa AB ma 2BC pu paBHa

Ipu kaxoM 3Hauennn K Bektopsr a = (1;2;k) u b = (4;—2;—1) GyayT nepreHIuKy/IspHbI?

M Lo oE

Eciu naHbl BekTopa 4 =31 — | — 2k u b = (3,2,-1) . To KoOpAMHATHI BEKTOPHOTO MPOU3BEICHHUS
(2a+Db)xb pasmubr:
5. OOwem mapanienenurnena, MOCTPOSHHOTO Ha BEKTOpax

a=2 —J+2k,b=1T+2]-2k,c=31 —6] +2k pasen...
O0pasen TecTOBOIO 3aJaHNA K pa3iesy «KAHATUTHYECKAasi TeOMeTPHs»

1. VruoBoil ko3 uument npsiMoi, neprneHANKyasipHod —4X—Yy—-3=0 paBeH...

YpaBHeHHE NPSMOM, IPOXOAAIIEH YEPe3 TOUKH A(Z;3) 51 B(-10) HMMEET BUL. ..
3. CocraBuTh ypaBHEHHUE MPSIMOIA, TpoXoasIel yepe3 Touky M (-1;4) neprneHIuKyIsIpHO MPSMOit

7X—6y+2=0.

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

no
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2 2 2 2 2

X _Y X Y 4 X ¥4

—_— — —_— —_— + =
n5 7 . 25 7 .35 7
0) OKPY)XKHOCTB, 3) JUIMIIC; T)rumepOona, 1) nmapaboa.
Haiiti pamnyc okpyxkuoctn X + Y +10y +16x—11=0.

Oo0pa3sen TecToBOro 3aanus kK pasjaeiay «Havama martemaTudeckoro anajaun3a, QyHKIumn o-
Hoil nepemenHoi (POII), npeaeJi, HempepbIBHOCTDH, MPOU3BOIHAD)

Jlana gynkmus Y =+ X* +X—6+5. Torza ee 06/1aCThIO 3HAYEHUI ABIAETCS MHOXKECTBO. ..

Yucno Touek paspbiBa QyHKIHH Y = BHO...

— Pa
(x—5)(x+3)° "
2X 3X

[Mpu ucnonp3oBanuu npasuia Jlomurans lim

aBCH ...
x>0 ]1—g p

4x

4. Haiitn npoussoanyto GyHkiuu Y = e’ -arctg2x.
3

. . X
VYT110B0# KO3 UIMEHT KacaTeNbHOH K rpaduky QyHKIUN Y = 3 X+1 B TOUKe X, =3 paBeH ...

4
X
VYKaxuTe IIHHY HHTEpBaja BBITYKIOCTH BBEpX rpaduKka GyHKIUU Y = 5 +2x°—9x% —1.

Oo0pa3sen TecToBOro 3aanus K pasaeny « UnrerpajabHoe ucuncienue ®OID»

MHOoxecTBO 1epBooOpa3HbIX QyHKIMK | (X) = HMMEET BU ...

X+2
Haiitu jsin3 X c0S xdX .

I[Tnomans 061acTH, OrpaHrYeHHON auHusMu Y =5—X°, y =1 paBHa...
b

1
Beruucnure: Ixe_zxdx
0
+00
o -4
HecoOcTBenHsIif nHTETpa j(x—Z) dx paseH ...
3

O0pasen TecTOBOro 3a1aHu K pasaeay «O0bIKHOBeHHbIE M (P epeHnnaIbHbIC yPaBHEHHD)

HaiimTe obmmee pemenne audpepeHImanbHOTO ypaBHEHHS: X Y'= (1— X)y

r:y_l
X

Ecmu y(x) — pemienne ypaBHEHUS ) ,yAOBIIeTBOpsitotiee ycinosuio )(2) =3, roraa y(1) paBHO

' 3
OO6umm pemierreM auddepeHnnanbHOro ypaBHeHUS Y — 3x2y = Xe* sBnsgercss QyHKIH. ..
3amano muddepennmranbaoe ypaBaeHue y'+4y'-3y = 0. Torma cooTBETCTBYIOIIEE €My XapaKTepH-

CTHUYECKOE YpaBHEHHE UMEET BUJ

YacTHOMY peLIeHHIO TMHEHHOTO HEOJHOPOAHOTO MU PepeHINaTIbHOIO ypaBHe-
n 1 v

Hua Y''-5y'+6Yy = X+ 1 o Buxy ero npaBoii 4acTH COOTBETCTBYET (PyHKIHS. ..

IIpumep 3axaHuii Mo pa3esnam U3 JOMAIHUX KOHTPOJBHBIX padoT
st odyqarommxcss U30 (Tekymuuii KOHTPOJIb)
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Paznen 1 «JIuneiinas anreopa»

( 1 —Zj [1 2 )
A = B =
1.1. lanbl MaTpuLbl =0 u 3 -1 . Halitu matpuny C=B+A .

2 -1
(5 -1 2] B=|-3 4
1.2. Jlano 01 _3, 10 . Haittu marpuiry A-B.
1 2 -3
21 4
0 -1

1.3. Beiunciuth onpeaennTenb .
2%, — 4%, +3%; =1,
X, —2X, +4X; =3,
1.4. PemnTh cUCTEMY ypaBHEHUI 3 =X +5% =2.
Paznen 2. BekropHas anreopa

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

2.1. HaiiTu KOOpIMHATHI BEKTOpa AB 4 ero JUTUHY, €CIIU
a=(-13-1) b=BC, B(2-3-1)C(2-30) 1, BeKTOp 2a—-b

u 3B, com PI=Y2 PI=3
2.3. Haiitn ckanspHOe npownsBeieHne BekTopoB & u O ecim , 1 yTOJI MEXKTy HUMU

45"

2.2. JlaHbl BEKTOPBI

a=i+2j-k b=(13-1)

a=i+2j—k b=i—4j+2k

2.6. Haiitu 00b€M nupaMuibl, TOCTPOEHHOW Ha BEKTOPAX a=21+| , b=i+2k, c=1-3]+k .
Pa3znen 3. Ananutudeckas reomeTpust

3.1. Haiftu ypaBaenue menuansl CD tpeyronsauka ABC, ecnu BepIIMHBI UMEIOT KOOpAUHATHL:  A(-6; -

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

2.4. HaiiT KOCUHYC YIJIa MEXAy BEKTOpaMu

2.5. HaiiTu BEeKTOpHOE POU3BEAECHUE BEKTOPOB

3.2. Haiftu ypaBHEHHE IPSMOH, POXoIsIIe uepe3 Touky A(-6; -3),  MepHeHAuKyISIpHO TPSIMOH 6X
-3y +1 =0.
3.3. Yka3aTh ypaBHEHHE OKPY>KHOCTH, KOTOpasi NpoxouT yepe3 Touky A(11;8)

¢ ueaTpom B Touke C(-1;3).

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

3.4. Haiitu pagnyc OKpyHOCTH

Paznen 4. Hauana MmaremaTudeckoro aHanusa, pyHkuuu oanoi nepemenHoi (®OII), npenen, HenpepbiB-
HOCTb, TPOU3BOIHAS
Haiitu npenensi:

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). 11m r). m-————-
x—=o0 Jx* + 213 +1 x—0 X -sin 4x
Haiitu npoun3BogHbIC CleAyOMMX ()YHKITHI:
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 ucuncnenue OOl

Haiitu HeonpenenéHHble HHTETPaIbI:

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

2. BoruvcnuTh miomaas GUrypbl, OrpaHu4eHHOMN JIMHUSAMU:

yi=x+1 x=0

Pa3znen 6. OObikHOBeHHBIE AU (depeHIINaTbHbIE YPaBHEHUS
Pemute nu¢depeHnnaibHble ypaBHEHUS:

D JyT+1=xyy

6). , 3y
> x+1

= (x+1)*

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK M YPOBHeil cOpMHPOBAHHBIX KOMIIETeH it

Yposens chopmu-
POBaHHBIX KOMIIE- Onenka
TEHIMH

IlosicHeHns

Bricokuit OTJIMYHO

Teopernueckoe copepx’aHue Kypca OCBOEHO IOJIHOCTBIO, BCE
MPEAYCMOTPEHHBIE TIPOTrpaMMOi 00ydeHUs ydeOHBbIC 3aJaHus BHI-
MOJTHEHBI.

OOyuaromuiicsi CrocoOeH HCIOJIb30BaTh MaTEMAaTHUUYECKHE METOJIbI
JUIS pelieHus 3a1ad npodecCHOHATBHOW AESITeIbHOCTH, NIaeT MOJI-
HBI, Pa3BEPHYTHIA OTBET HAa NOCTABJICHHBIA BOIIPOC, ITOKA3BIBAET CO-
BOKYITHOCTh OCO3HAHHBIX 3HaHMH 00 OOBEKTEe, J0Ka3aTelbHO pac-
KpbIBa€T OCHOBHBIE IOJIO)KEHUS TEMBI; B OTBETE IPOCIEKHUBACTCS
YeTKas CTPYKTypa, JIOTMUecKas MOCJIEI0BATEIbHOCTh, OTpaXkarolas
CYIIHOCTh PaCKpbIBA€MbIX MOHATUH. OKOHYATEIbHBIA OTBET JIAE€TCS C
a/ICKBaTHBIM MCTOJIb30BAHUEM HAaYYHBIX TEPMHUHOB C MOJAPOOHBIMU U
0e30mMO0YHBIMH BBIKJIAIKAMH, TIOKa3aHa CIIOCOOHOCTh OBICTPO pea-
TMpOBATh HA YTOUYHSIOMIME BONpockl. OOyyaromuicss 1eMOHCTPUPYET
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Yposens chopmu-
POBaHHBIX KOMIIE- OmueHka [MosicHeHus
TEHUUHN

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

Teopernueckoe coaepxaHue Kypca OCBOCHO IMOJHOCTBIO, BCE

MPEyCMOTPEHHBIC MPOrpaMMON OOydYeHHUs ydeOHbIC 3a/laHUsl BbI-
IIOJIHCHBI C HE3HAYUTCIIbHBIMHU 3aMCUYaHUSIMU.
OOyuaronuiicss CrOCOOCH KCIIOJb30BaTh MaTeMaTHYEeCKUE METO/IbI,
MPUMEHSIEMbIE NIl PelICHHsI 3a/1a4 MPOPECCHOHAIBHON NeATeIbHO-
ctu. [Ipy 3TOM JaH TOCTATOYHO MOJIHBIN, Pa3BEPHYTHIA OTBET HA T10-
CTaBJIEHHBIN Bompoc. OTBET CTPYKTYpUPOBAH, JIOTUUYEH, U3JI0KEH B
TepMuHax Hayku. OIHAKO JOMYIIEHBl HE3HAYUTEIbHBIC ONIMOKH,
CYHIICCTBCHHO HC BJIMUAKOIINEC HA X0 PCIICHHA 3ada4u WM HCAOUCTHI,
UCIPaBJICHHBIC 00YUYAIONIMMCSl ¢ TIOMOIIBIO BOIIPOCOB TPEIoiaBaTe-
ns1. OOyJaromuiicss JEMOHCTPHPYET YaCTUYHYIO 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 MPOrpaMMoi o0y4yeHHs yuyeOHBIX 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 IOCIEA0BATEIbHOCTh U3JI0XKE-
[Toporossiii TBOpU- | HUS MMEIOT CYIIECTBEHHbIC HapylIieHus. [lomymeHsl ommoKy B X0/1e
TEJIbHO | BBIIOJIHEHUsI 3aJaHMs, BCIEACTBUE HEIOCTATOYHOIO IMOHUMAaHMS
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
MIPETYCMOTPEHHBIX MporpaMMoi 00y4deHHs y4eOHBIX 3aJaHui JInOO
HE BBINIOJIHEHBI, JIUOO CoAepKaT rpyOble OMMOKH; JOMOJHUTENbHAS
camocTosITeNnbHas paboTa HajJ MaTepUalioM HE IpHBella K KaKoMy-
1100 3HAYUTELHOMY IOBBILIICHUIO KauecTBa BHINOJIHEHUS y4eOHBIX
3a/laHuM.

HEYZOBJIE- .
Hyskuii TBODH OOyuaromuiics He COCOOEH HCHOIb30BaTh MaTeMaTHUECKUE METO-
TeJ'III))HO JIbl, TIPUMEHSIEMBIX ISl pelleHus 3a7ad NpopecCHOHANbHON Jes-

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

8. MeToauyeckue yKkazaHus 1Jisl CAMOCTOATEIbHOM padoThl 00yUYar0LUXCs

CamocrodrenbHas paboTa ClIOCOOCTBYET 3aKPEIJICHUIO HaBBIKOB pabOThI C y4eOHOH M Hay4YHOU JTH-
TEpaTypol, OCMBICICHUIO U 3aKPEIUICHUIO TEOPETHUYECKOro MaTepualla IO YMEHHUIO apryMEHTHUPOBAHO
HCII0JIb30BAaTh MaTEMATUUECKNE METOBI I PEILICHUS TOCTABJIEHHBIX 3a/a4.
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CamocrosTenbHas paboTa BBIMOTHAETCS BO BHEAYTUTOPHOE (AyJUTOPHOE) BpeMs IO 3aJaHHUIO U
IIPU METOJMYECKOM PYKOBOJICTBE MPENoaBares, HO 0e3 ero HemoCpPEeACTBEHHOro ydyacTus (Ipu 4acThd-
HOM HENOCPEICTBEHHOM YYaCTHH IPETIOIaBaTells, OCTABIIAIONIEM BEAYIIYIO POJb B KOHTPOJIE 3a paboToii
CTY/€HTOB U MarucTpaHTOB).

CamocrosiTenbHas paboTa OakanaBpoB B By3€ SBISIETCS BaXXHBIM BHJIOM MX y4eOHOW M HAy4YHOU J1esi-
TenbHOCTH. CaMoCTOsTeNbHAs Pab0Ta UrPaeT 3HAUUTENBHYIO POJIb B PEHTUHIOBON TEXHOJIOIMU OO0YYEHHS.
['ocynapcTBEHHBIM CTaHIAPTOM TIpelycMaTpUBaeTcs, Kak mpaBmio, 50% yacoB u3 oOLIEH TPYAOEMKOCTH
JMCLIMIUIMHBI HA CAMOCTOSITENIbHYIO paboTy OakanaBpoB. B cBsi3u ¢ 31uM, 00ydeHue B By3€ BKIIFOUAET B ceOsl
7IBE, MPAKTUYECKH OJJMHAKOBBIC N0 00BEMY M B3aMMOBJIMSHUIO YacTH — Iporiecca 00ydeHus U mpoliecca ca-
MooOyueHus. [loaromy camocTosTenbHas paboTa 10KHA cTaTh 3()(HEKTUBHOM U LieeHapaBIeHHON pabo-
TOM CTY/ICHTOB.

Dopmbl camocmosmenbHol pabomoi.

OCHOBHBIMH BUJIAMU CaMOCTOSATENHLHON pabOThl 00YUYarOITUXCS SIBISIFOTCSL:

- 3HAKOMCTBO M M3Y4YE€HHE MATCPUAJIOB JICKIMOHHBIX U IPAKTHYECKUX 3aHATHH I IIOIATO-
TOBKHM K ayJUTOPHBIM 3aHATUSAM (JIEKIUSAM, JTa0OPATOPHBIM M MPAKTUYECKUM 3aHSATHSIM) M BBIIIOJHEHHE
COOTBETCTBYIOIUX 3aJaHUH;

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

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

— TIOATOTOBKA K 3a4€Ty/IK3aMEHY.

CamocTosITENTbHOE BBITMOHEHUE MeCcmosblX 3a0aHuil TI0 BCEM pasziesiaM JUCIUILTHHBI cChOpMUPOBAHBI
B (on1e o1ieHOuHBIX cpeactB (POC)

CogepxaHue TECTOB 0 AUCHMILIUHE OPUEHTHUPOBAHO HA MOJATOTOBKY OOYYarOIIMXCs MO OCHOB-
HBIM BOIIPOCAaM Kypca. YPOBEHb BBHINOJHEHHS T€CTa MO3BOJISET MPEMOAABATENSIM CYIUTh O XOJIE CaMo-
CTOSITENILHOU pabOThl OOYUYAIOIIMXCS B MEKCECCUOHHBIN MEPUOJT M O CTEIICHH MX MOJTOTOBKH K JK3aMe-
Hy/3a4ery.

JlaHHBIE TECTHI MOTYT UCHOIB30BATHCS:

—  00ydYarouMMHUCs MPU TOATOTOBKE K 3aueTy/3K3aMeHy B popMe caMOIPOBEPKHU 3HAHUIA;

—  TpernojaaBaTesMU 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 YUeOHOM U APYTUMHU BUAMHU JIUTEPATy-
PBL

J11s1 BBITIOTTHEHUS MeCcmo8020 3a0aHuUs, TIPEXkKIe BCETo, CleAyeT BHUMATENLHO MPOYNTATh MOCTABJICH-
HbIA Borpoc. [locie o3HakoMIIEHHsI ¢ BOMPOCOM CIIEAYET MPUCTYNATh K BHIOOPY MpeiaraéMbIX BapUaHTOB
OTBETA.

Ha Brmonnenune mecma OTBOAUTCSA OT'PAaHUYCHHOC BPEMS. OnHO MOXeET BapbUPOBATHCA B 3aBUCHUMOCTHU
OT YPOBHSI TECTHPYEMBIX, CIIO)KHOCTH B 00bheMa TeCTa.

Boinonnenue unousuoyanvHoll KoHmpoabHou domawunel padomsl SIBISIETCS] YaCThIO CaMOCTOSATENb-
HOU paboTel oOyvaromerocs N30 u nmpegycmaTpuBaeT MHAWBUIYaTbHYIO paboTy oOydaromuxcs ¢ y4aeo-
HOW, TEXHUYECKOM U CITPAaBOYHOM JTUTEPATYpOU IO COOTBETCTBYIOIIUM pa3jieiaM Kypca.

OOyuaromuecs BBITIOMHSIOT 3a/IJaHUS IO BApHAHTAM.

[IpenogaBatens kadeapbl OCYHIECTBIISET TEKYIee PYKOBOJACTBO, KOTOPOE BKIIIOUAET: CUCTEMAaTH-
YECKHUE KOHCYJIbTAIIMU C LEIbI0 OKa3aHUsI OPTaHU3AMOHHON U HAyYHO-METOAMYECKOM MOMOIIM CTYJI€H-
Ty; KOHTPOJIb HaJ BHITIOJHEHUEM paOOTHI B YCTAHOBJICHHBIE CPOKH; MPOBEPKY COAEpKaHus B odopmiie-
HUS 3aBEPIICHHON palbOTHI.

Koumponvnaa domawmnsas paboma BHIIOIHAETCS 00y4YaIOUIMMCSI CAMOCTOSITETILHO 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 jomyckaiorcs. Pabora momxHa ObITh akKypaTHO odopMieHa B NMEYaTHOM HWJIM NMHCHMEHHOM BHJE,
y1oOHa /1715l IPOBEPKHU M XPAHECHHUS.

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

JIJ1st yCTIeNTHOTO OBJIAICHUS TUCIIMIIMHON MCIIONIB3YIOTCS CIIEAYIONIHEe HHPOPMAIMOHHBIC TEX-
HOJIOTHH O0yUYCHHS:
e [lpu mpoBemeHHH JCKIMH HCIIOJB3YIOTCS IPE3CHTAlMK MaTepuaia B mporpamme Microsoft
Office (PowerPoint).
e [lpakTuyeckue 3aHSATHE 1O JUCHUIUIMHE MPOBOIATCS C NPUMEHEHHEM HEOO0XOIMMOTO
METOJIMYECKOr0 MaTepuaia (METOJMUECKHE yKa3aHusl, CIPAaBOYHUKH, HOPMATHUBBI U T.II.)
* B ciryuae IMCTaHIIMOHHOTO M3Y4YCHHUS JUCIUTUIMHBI U CAMOCTOSTEIILHOW paboThI HCITOIB3YeTCs
SUOC (MOODLE)
Jlekuu POBOIATCS B OOBIYHBIX ayquTOpusx. [IpakTudyeckue 3aHATHs MPOBOASTCS MIIM B OOBIY-
HBIX ayJUTOPHSIX WM B KOMIIBIOTEPHOM KJIACCE C MCIIOJIb30BAHUEM CIICIHAIbHBIX mporpamm. [Ipu mpo-
BEJICHUU MPAKTHYECKUX 3aHATUI CTYACHTHI UCIIOJIB3YIOT Y4eOHO-METOAMUYECKYIO JINTEPATypy, IPU HE0O-
XOJIMMOCTH BBIJIACTCS PAa3IaTOYHBIA MaTepHall: TaOIHIIbI, 3aIaHHUS.
TecToBbBIN KOHTPOJIb 3HAHUH MOKET MPOBOJUTHCS B OOBIYHON ayJAMTOPUU M B KOMIIBIOTEP-
HOM KJ1acce.

WNudopMaTUBHO-pa3BUBAIOIINE TEXHOJIOTUH OOYYCHHUSI MCIIOJIB3YIOTCS B OCHOBHOM C Yy4YETOM pa3-
JIMYHOTO COYCTAHUS TPAJAUIMOHHBIX (OpPM (JICKLIUS, M MMPAKTUYECKOE 3aHATHE, KOHCYJIbTAIIUS, CAMOCTOS-
TenapHas pabora).

VHHBEpCUTET 00eCredeH HEOOXOIUMbIM KOMIUIEKTOM JIMIIEH3UOHHOTO MPOrpaMMHOTO obecrieye-
HUS:

®  CEeMEHCTBO KOMMEPYECCKUX OTEPAIlMOHHBIX CUCTEM ceMelicTBa Microsoft Windows;

e oducHsIif naker npunoxxenuit Microsoft Office;

e [porpamMMHasl cCUCTeMa Ui OOHAPY)KEHHS TEKCTOBBIX 3aUMCTBOBAaHHI B YYEOHBIX M HAYYHBIX
paborax «AnTuIUIaruat.BY3».

10. Onucanmne MaTepUAJILHO-TEXHHUYECKOH 0a3bl, HEOOX0UMOIi /I OCyIIeCTBJIEHHS 00pa30Ba-
TEeJbHOI'0 NMPoLecca 1Mo JUCIHUIINHE

Peanu3zanus yqueOHOro nporecca oCyIiecTBISIETCs B CIIEIHATbHBIX YUEOHBIX ayAUTOPUSAX YHUBEP-
CUTCTa JJIs MPOBCACHUA 3aHATHI JICKOMOHHOI'O THUIIA, IMMPAKTHUYCCKUX SaHSITI/H\/JI, IrpynmnoBbIX U UHAUBHUAY-
QJIBHBIX KOHCYJIBTALUN, TEKYILEr0 KOHTPOJIS U MPOMEKYTOYHOM aTTecTaluy. Bece ayquTopun yKOMILIEK-
TOBAaHbI CHCHH&HHSHPOB&HHOﬁ MeOEJIbI0 U TEXHUYECKUMU CpeacTBaMu 06y‘-I€HI/I$[, CJIyKallluMu  J1J14
npeacTaBieHus yueOHoil uHdopmaruu Oonbinoil ayautopuu. IIpu HeoOxoaumocTu oOy4aromuMcs
npesiaraloTcs Habophl IEMOHCTPAIIMOHHOTO 000OpyIOBaHUS U y4eOHO-HAIJIAIHBIX MOCOOMii, obecreyn-
BAaIOIIME TEMATUYECKUE WIITIOCTPALINH.

CamocrosiTenbHast paboTa 00y4arolIMXcs BBHIIOIHSAETCS B CIEIMATU3UPOBAHHON ayAUTOPHH, KO-
Topasi o0opynoBaHa yueOHOW MeOenblo, KOMIBIOTEPHONH TEXHHKOW C BO3MOXHOCTBIO MOJAKIIIOYEHHUS K
cetn «MHTEpHET» M OOecredeHneM JOCTyIa B AIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO Cpely
YIITY.

Ectb nomenienue A1 XxpaHeHus: ¥ MpOoPHIaKTUYECKOT0 00CITyKUBaHUS yueOHOTr0o 000py/10BaHUS.

TpedoBanus K ayIMTOPUAM
HanmeHnoBaHue crienUallbHBIX TOMELMICHNN OCHAaIEHHOCTH CHEUATIBHBIX TOMEIIECHHUI
1 TIOMETIEHUH JJIS1 CAMOCTOSITEITbHON PabOTHI 1 TIOMETIEHUH JJIS1 CAMOCTOSITETHHON PabOTHI

HOMCH_ICHI/IC I JCKIMOHHBIX SaHHTHﬁ, YueOHas aAyauTopuss ik MPOBCACHUA 3aHA-
I'PYHNIIOBBIX W HWHAWBUAYAJBHBIX KOH- THH JICKOHMOHHOI'0O MW CEMHHAPCKOI'0 THIIA,
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CyJIbTalliid, TEKYIIEW W TPOMEXYTOU-
HOU aTTeCTaluu.

TPYNIOBBIX W WHAWBUAYAJIBHBIX KOHCYJIbTAa-
AW, TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOU
aTTeCTallUU: OCHAILLEHHAs CTOJaMM WM ayau-
TOPHBIMU CKaMbsIMH, MEJIOBOM IOCKOH; Iepe-
HOCHOE  MYJIbTUMEAUHHOE 000pyAOBaHHE
(HOYTOYK, 9KpaH, IPOEKTOP).

[lomemenne nas MpOBENEHUS IPAKTH-
YECKUX 3aHATHH, IPOMEKYTOYHOU aTTe-
CTaLlUH.

VYuebnas ayauropust (KommbroTepHslii Kiacc)
JUIs  TPOBEAEHUS TNPAKTUYECKUX 3aHSITUH,
MIPOMEKYTOUYHOM AaTTeCTallud, OCHAIICHHAs
CTOJIaMU U CTYJBSIMH, 3KPaHOM, MapKEpHOU
JIOCKOH, pabOYMMH MECTaMH, OCHAIICHHBIMH
KOMIIBIOTEPAMU C BBIXOJIOM B ceTb VHTepHeT
U SJIEKTPOHHYIO HMH(OPMAIMOHHYIO 00pa3o-
BaTEJIbHYIO Cpeay.

[IepenocHsle:

-JIEMOHCTPAL[MOHHOE MYJIbTUMENUHOE 000-
pynoBanue (HOyTOyK, TPOEKTOP);

- KOMIUIEKT 3JIEKTPOHHBIX Y4eOHO-HAIJIAIHBIX
MmarepuaioB (mpe3eHTtauui) Ha  (ruem-
HOCHUTENSX, 00€CIeUnBAIOLINX TeMaTHUECKUE
WILTIOCTPALIH.

[Tomemenust 1isi caMOCTOSITENLHOM pa-
0OTBI

[Tomemienue 1Isi caMOCTOSTENbHONM PabOThI
00yYaroIuxcsl, OCHALIEHHOE CTOJIAaMU U CTY-
JIbSIMH; KOMIIBIOTEPHON TEXHUKOW C BO3MOXK-
HOCTBIO NOJKIIIOUEHUS K ceTH «MHTepHET» N
JOCTYNIOM K 3JIEKTPOHHOW MH(OPMaIMOHHON
obpasoBatensHOM cpeae YIJITY.

[Tomemenue ans XpaHeHuss U OPodu-
JIAKTUYECKOTO OOCITYKMBaHUS y4eOHOTO
o0opynoBaHus

PacxonHble MaTepuaibl JUIsl peMOHTa M 00-
CIIY>KMBaHHS TEXHUKU.

Mecta ans XpaHeHUs: 000pyAOBaHMS, XMUMHU-
KaToB.
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