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1. O6wue nonoxkeHusn

Jucuuniauna «MaTeMaTHKa» OTHOCUTCS K 00s3aTeNbHOI 4acTH yuyeOHOro miiaHa, BXO-
JISIIETO B COCTaB 0Opa30BaTEIbHOM IporpaMmbl Beiciiero oopaszoBanus 18.03.02 — Duepro- u
pecypcocOeperaromnme mporecchl B XUMUYECKOH TEXHOJIOTUH, HEPTEXUMUN B OMOTEXHOJIOTHU
(mpodmib — OxpaHa OKpy>Karolel cpeibl U PallMOHAIBHOE HCIIOJIb30BaHUE MPUPOIHBIX pecyp-
COB).

HopmatuBHO-MeTOmMueckor 6a30i 11 pa3paboTku pabodeil mporpaMMbl YIeOHOM Juc-
UUIUTUHBI «MaTeMaTrKay SBISIFOTCS:

o ®Denepanbubiii 3aKk0H «O0 obpazoBanuu B Poccuiickoit denepanuny, yTBEpKISHHbIN
npuka3zoM MunobOpuaayku P® Ne 273-03 ot 29.12.2012;

e [IIpuxkaz Munobpuayku Poccuu Ne 301 ot 05.04.2017 r. O6 yTBep)KIeHUU TOPsIKA
OpraHu3allii ¥ OCYIIECTBICHHS 00pa30BaTENbHON NESITEIBHOCTH 1O 00pa30BaTENbHBIM IPO-
rpaMMaM BBICIIErO OOpa3oBaHHs - IporpamMmam OakajlaBpuara, IporpaMMaM CHelHaluTeTa,
IporpaMMaM MarucTparypsbl.

o Ilpuka3 MunucrepcTBa TpyAa U couManbHOW 3amuThl Poccuiickoin ®depepauuu oOT
12.12.2016 r. Ne 7271 «O06 yTBepxaeHUU NpodeccuoHaIbHOro cTanaapTa - CreuaiiucT Ho SKCILTy-
aTaliu OYNCTHBIX COOPY)KCHI/Iﬁ BOOJOOTBCACHUS.

o Ilpuka3 MunucrepcTBa TpyAa U couuanbHOW 3amuThl Poccuiickoin depepauuu oOT
31.10.2016 1. Ne 5911 «O06 yrBepkaeHuu npodeccnoHaabHOro cranaapra - CrernuaimcT 1mo 3KoJIo-
TU4ecKoi 6e30macHOCTH (B IPOMBITIUICHHOCTH ).

o ®enepasbHBIN TOCYIAPCTBEHHBIA 00pPa30BATEIbHBIA CTAHIAPT BBICIIETO 00pa30BaAHUS
(®I'OC BO) no nanpasienuto noarotoBku 18.03.02 «3DHepro- u pecypcocOeperaronye mpo-
1eCChl B XMMUYECKOW TEXHOJIOTHH, HE)TEXHMMUU U OMOTEXHOJIOTMW» (YpOBECHb OakaiaBpuar),
YTBEpKACHHBIN MprkazoM MuHuctepcTBa odpasoBanus u Hayku PO Ne 923 ot 07.08.2020;

e YueOHbIE TUIaHBI 00Pa30BATEIHLHON MPOTPAaMMBI BBICIIEI0 00pa30BaHMs HAIPABICHUS
18.03.02 — Duepro- u pecypcocOeperaroiiye npouecchl B XMMHUECKONH TEXHOJIOTHH, HedTexu-
MUH 1 OnotexHonoruu (mpoduis — OXpaHa OKpyKaoLIel cpellbl U palioHAIEHOE UCIIOIh30Ba-
HUE MPUPOTHBIX PECYPCOB), MOATOTOBKH OaKalaBpOB IO OYHOM M 3a04HON (hopMaM OOydeHHS,
onoOpennsii YueHnsiM coBetoM YIJITY (mpotokom Ne8 ot 27.08.2020) u yTBep>KACHHBINH pEK-
topom YIJITY (27.08.2020).

OOyuenwue o oopazoparensHoi mporpamme 18.03.02 — DHepro- u pecypcocbdeperaromniie
MPOIECChl B XMMHUYECKON TEXHOJOTHH, HepTeXuMuu u OuotexHomoruu (mpoduns — OxpaHa
OKpY’Karollel cpelibl U pallMOHAIbHOE MCIOJIb30BaHUE MPUPOAHBIX PECYPCOB) OCYHIECTBIIAETCS
Ha PYCCKOM SI3bIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 JMCUMIIIMHE, COOTHECEHHBIX C
IJIAHMPYEMbIMHM pe3yJIbTaTaMM 0CBOEHHUsI 00pa30BaTeIbHON MPOrpaMMbI

[InanupyeMbIMU pe3ynbTaTaMu OOy4YeHUS MO JUCLUUIUIMHE SBISIOTCA 3HAHUSA, YMEHUS,
BJIAJICHUSI U/UJIM OMBIT IEATEIbHOCTH, XapaKTePU3YIOIIHE Talbl/ypOBHI (POPMHUPOBAHUS KOMIIE-
TEHIMH U 00ecreunBaroIie JOCTUKEHUE TUIaHUPYEMbIX Pe3yJbTaTOB OCBOCHHS 00pa3oBaTelb-
HOW NPOrpaMMBbI B IIEJIOM.

Ilesb ocBOeHUSI AUCHMIIJIMHBI —COCTOUT B pean3aliii TpeOOBaHM, yCTaHOBICHHBIX

B denepasbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM CTaHAApTE BBICHIETO OOpa3oBaHMs, B

dopmupoBarnu komrereHIUN - OITK-2 «cImocoOHOCTH HCITONIB30BaTh MaTeMaTHYeCKue, pU3n-

4yeckue, (PU3MKO-XUMHUECKHE, XUMHUECKUE METOMAbI Ui pelleHHs 3aaad MpoecCHOHATIbHON

JEeSTEIIbHOCTH, IIPU ATOM MPENoilaBaHue CTPOUTCS UCXOJI U3 TPeOyeMoro YpoBHsI OJTOTOBKU
o0yJaromuxcs.

3apaum JUCHUIIMHBI:
1. CoolbmuTh 00yyaromMMCs OCHOBHBIE TEOPETUUYECKHE OCHOBBI MaTeMAaTHKH, COJEpKa-
mmmucst B OITK-2 «crmocoOHOCTH UCTIONB30BaTh MaTeMaTHIecKue, prusndeckue, HPu3nKo-
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XUMHUYECKHE, XUMUYECKHUE METOJIbI IS peIIeHHs 3aa4 Mpo(ecCHOHANbHOMN JesTeIbHO-
CTH», HEOOXOAMMBIE ISl U3Y4YEHHs] OOIEHAyYHBIX, OOIIEHHKEHEPHBIX, CIELUaTbHBIX
JUCLUIUINH.

Pa3BUTh HAaBBIKM JIOTHYECKOTO U AITOPUTMHUYECKOTO MBILIUICHHUS.

3. O3HaKOMUTH OOYYAIOMIUXCS C POJIbI0O MATEMAaTHKH B COBPEMEHHOM JKU3HU M TEXHHKE, C
XapaKTepHBIMHU YepTaMU MaTEeMAaTUYECKOTO METOa M3y4eHHUs MPUKIATIHBIX Tpodeccro-
HaJIbHBIX 3a/1a4.

4. BpipaboTaTh yMEHHE CaMOCTOSATEIBHO Pa30MpaThCs B MaTeMaTH4YECKOM arlrapare, Mpu-
MEHSIEMOM B JINTEPAType, CBS3aHHON C Oyaymiell mpoecCHOHATbHON IEATEIbHOCTBIO
oOydJaronuxcs.

5. Hayuutp omepupoBarTh aOCTpakTHBIMH OOBEKTaMH M aJ€KBAaTHO YHOTPeOIiATh Ma-
TEMAaTUYECKHUE MOHATHS U CUMBOJIBI JIJIsl BBIPAKEHUSI KOJIMUYECTBEHHBIX M KAUECTBEHHBIX
OTHOUIEHHUH.

IIpouecc n3yvyeHusi TUCHUILVIMHBI HANPaBJieH HA (opMUpoOBaHMe CJeAYIOIIHUX 00Ie-
npogeccnoHAIbHbIX KOMIIETEHIHI:
— OIIK-2 cnocoOHOCTH UCHONB30BaTh MareMaTHueckue, Quandeckue, (HU3HNKO-
XUMHUYECKHE, XMMUUECKHUE METO/IbI I PELIEHUS 3a/1a4 IPO(PeCCHOHAIBHOM 1€ATEIbHOCTH.
B pe3yabTare udydeHus AUCHUILIMHBI 00YYAKOIIUICS 10JIKEH::
3HaTh: 0a30BbIC MOHATHA M MAaTEMaTHYECKHE METOJbI: MaTEMAaTHYECKOrO aHaIW3a, JH-
HEelHOW anreOpbl, aHATUTUYECKON NeOMETPUH, OCHOBBI TEOPHH OOBIKHOBEHHBIX AU(QEpeHIn-
QIBHBIX YPaBHEHUH [T pelIeHns 3a7a49 poecCHOHATBHOMN IEeSTEIbHOCTH.
yMeTh: a/ICKBaTHO YIMOTPEOISATh MaTeMaTHUYECKHE MOHATHS U CUMBOJIBI JIJISl BBIPAYKECHUS
KOJIMYECTBEHHBIX U KAYECTBEHHBIX OTHOILIEHUH; TOBOJAUThH PEIICHUs 33had JI0 MPUEMIIEMOTO
MPAKTUYECKOT0 pe3ylbTaTa — yrcia, GyHKIuu (ee rpaduka), TOUHOTO KaueCTBEHHOTO BBIBOJA C
IPUMEHEHUEM aJIeKBATHBIX BBIYMCIUTENIBHBIX CPEACTB, TAOJIUIL, CIIPABOYHUKOB, B TOM 4YHCIIE
MIPU UCTIOJIb30BAHUU TEXHOJIOTHI OHJIAWH-00yUeHUSI.
BJIAJleTh: JIOCTYIIHBIMU METOJaMH MaTeMaTUYECKOI'0 aHaliHu3a, aHAJIIMTUYECKOW reoMeT-
pUH, JIMHEHHOM anreOpspl, MPU PEIICHUU TUIIOBBIX U MPOCTEUIINX 334a4 MpodeccnoHalbHO ae-
ATEIbHOCTH.

no

3. MecTo AUCHHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Jlannast yuyeOHasi AMCLUMIIJIMHA OTHOCHUTCS K OOS3aTeIbHBIM JHUCHUUIUIMHAM Y4eOHOTO
IUIaHa, YTO MO3BOJIsAET c(hOpMUpPOBATh B Ipolecce o0ydeHus y OakanaBpa OCHOBHBIE OOILIENpO-
(deccroHanbHbIE 3HAHUS U KOMIIETEHIIMH B paMKax BBIOPaHHOTO Mpoduis U npoeccuoHanbHO-
ro CTaHjaapTa.

OcBoeHuEe JaHHOW TUCIHUILIUHBI SBJISIETCS HEOOXOIUMOM OCHOBOHM IJIsi TIOCIEIYIOIIETO
uzyuenust qucuuiuine OITOIT u HanucaHus BBIMYCKHON KBadU(pUKAIIMOHHOMN padoThI.

Hepequb 0660716’{1/1661}01/{41/[)@ conymemeyrwux u obecneyusaemvix ducuunﬂuH

O0ecnieynBaroIe ConyTcTByrolme ObecrieynBaemMble
1. dusuka JlononHUTENbHBIE TJIaBbl MATEMATHKH
2. CrexnoMeTpriecKue pacueTbl 1 OCHOBBI
HAYYHBIX HCCJIEOBAaHUN
3. AHanmuTruyeckast XuMusi ¥ (PU3nKo-
XAUMUYECKHE METOIbI aHAIM3a
4, [IpukiiagHas MexaHuka

VYkazaHHbIe CBSI3U AUCLHUIIMHBI JAIOT 00Y4aroIeMycsi CHCTEMHOE IMPE/ICTaBIeHHE O KOM-
IUIEKCE M3Y4aeMBIX TUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uro obOecneunBaeT Tpedyemblit
TEOPETUYECKHI ypOBEHb M NMPAKTUYECKYIO HANpPaBICHHOCTh B cUcTeMe oOyuyeHus u Oynyiei
JESATEIIBHOCTH BBIITYCKHHKA.



4. O0beM IMCUMILIMHBI B 324€THBIX €IHHUIIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO pa0oTy 00y4yaluuxcs ¢ npenojaasaresieM (110 BUaam
YUeOHBbIX 3aHATHIT) U HA CAMOCTOATEIbHYI0 PadoTy 00y4ar0IMXCs

O061mas TpyI0eMKOCTh JTUCITATIIIMHBI

. Bcero akaeMuueckux 4acoB
Bun yae6HO# paboThI
oyHas opma 3aouHas Gpopma

KonrakTHasi padoTa ¢ npenojaBarejieM™: 88,6 18,9
nexmyn (J1) 36 8
npaktuueckue 3ausatus (I13) 52 10
naboparopusie pabotsl (JIP) - -
WHBIC BUJIBI KOHTAKTHOUW PabOTHI 0,6 0,9
CamocTosiTejibHasi padoTa 00y4YarOIUXCs: 127,4 197,1
U3y4eHHE TEOPETUYECKOT0 Kypca 32 65
MOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 56 100
KOHTPOJIbHAs paboTa - 19,7
MOJITOTOBKA K MPOMEXYTOYHOM aTTeCcTalluu 394 12,4
By npoMe:KyTO4YHOI aTTeCTallMu: 3a4er / IK3aMeH 3a4eT / IK3aMeH
O611asi TPY/10eMKOCTh 6/216

*KoHTakTHast paboTa 00yJarommxcs ¢ MperojaBaTesieM, B TOM 4HCiIe ¢ IPUMEHEHHEM UCTaHIIMOHHBIX 00pa3oBa-
TENBHBIX TEXHOJIOTHH, BKIIIOYACT 3aHATHS JICKIIHOHHOTO THIA, U (MJIM) 3aHATHS CEMHHAPCKOTO THIIA, Ta00paTOpHBIE
3aHATHSA, U (WIIM) TPYIIIOBBIE KOHCYIbTAINH, U (MIIH) HHANBUAYAIbHYIO paboTy 00yJaromIerocs ¢ npernoiaBaTeiem,
a TaKKe aTTeCTAlMOHHBIC MCIBITAHHS NMPOMEXYTOYHOH aTrectanuy. KoHTakTHas paboTa MOXKET BKIIOYATh MHBIC
BUJIBI Y9EOHOW IEATENbHOCTH, IPENlyCMaTpHUBAIOIIME TPYMIIOBYI0 M MHAMBUAYAIbHYIO paboTy oOydarommxcs c
npenofaBareneM. Yackl KOHTaKTHOH paboThl ompenensatoTcs [lomoxeHneM 00 OpraHM3alMu W IPOBEICHHH KOH-
TaKTHOW paboThbl NMpH peanu3alvu 00pa30BaTeNbHBIX MIPOrPaMM BBICHIET0 00pa30BaHMUs, YTBEPIKACHHBIM YUEHBIM

coserom YIJITY ot 25 despasnst 2020 roaa.

5. Conep:xkanue TUCHUILUIUHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jesiam)
€ YKa3aHMeM OTBeIEeHHOI0 HA HUX KOJIHYeCTBA aKaJIeMUUYECKUX YaCOB
5.1. TpynoemMkocTh pa3aesioB IHCHUINIHHDI

o4HasA ¢popMa 00y4eHHUsI

Ne HanmenoBanwue pazaena Beero CamocrosTenbHas
J 113 JIP KOHTaKTHOM
/i JUCITUATITUHBI paborta
paboThI
1 | Jluneiinas anre6pa 6 6 - 12 10
2 | BekTtopnas anrebpa 6 6 - 12 10
3 | AnamuTHuecKas reOMeTpus 6 6 - 12 10
4 | Hauaia MaTeMaTH4ECKOTO
aHanu3a, QyHKIIMU OJTHOM
nepemennoit (DOOII), mpexen, 6 14 - 20 20
HETPEPBHIBHOCTb, TIPOU3BO/I-
Hast
5 | UnTerpanbHOE UcUnCIeHNE
POl 8 14 22 26
6 | OObikHOBeHHBIE MU depeH- 4 6 10 12
IIHAJIbHBIC YPABHCHUS
Hroro no paznenam: 36 52 - 88,6 88
KonrtponbHas pabora - - - - -
[TpoMexxyTouHast aTTeCcTanus - - - 0,6 39,4




Bcero
Ne HaumenoBanue pasnena . | CamocTosiTenbHast
JI 113 JIP KOHTaKTHOM
1/ JTUCILIAILINHEL paborta
paboThI
Bcero 216

3a04Hasi popma 00ydeHus

Ne HaunmenoBanue paszaena Beero . | CamocTosTenbHAs
J 113 JIP KOHTAaKTHOU
1/ JTUCIAILINHEL pabora
paboThI
1 | JIuneiinas anreOpa 1 1 - 2 20
2 | Bekropnas anrebpa 1 1 - 2 20
3 | AHanuTHYeCKas TeOMETPUs 2 2 - 4 24
4 | Havanma MaTeMaTu4ecKkoro
aHanm3a, GyHKIUN OTHOM
nepemenHoil (POII), mpe- 1,5 2 - 3,5 24
JIeJ1, HEMPEPBIBHOCTb, IPO-
W3BOJTHAS
5 | UuTerpanbHOE UcUnCIEHHE
POl 1,5 2 3,5 37
6 | OObikHOBeHHBIE MU De- 1 5 3 40
PCHIIMAIBHBIC YPaBHCHHUSI
Hroro no paznenam: 8 10 - 18,9 165
KoHnTtposbHas pabota - - - - 19,7
[TpomexxyTounas arrectamus - - - 0,9 12,4
Bcero 216

5.2. Conep:xaHue 3aHATHI JeKIIHOHHOTO THIIA

Pasnen 1 Jluneiinas aaredpa
Matpulibl: OCHOBHBIE IOHSTHS U onpezeneHus. JInHeltHble onepanuy HaJl MaTpULaMU.
Beruucnenue onpenenureneid. Y MHoxkeHre MaTpull. O6paTtHast MaTpuna. Cuctemsl
JMHEHHBIX YpaBHEHUN: OCHOBHBIE MMOHATHS U METO/IbI UX PELLICHHUS.

Pa3nea 2. BekTopHas anredpa
I'eomeTpuyeckoe U aHAIUTHYECKOE MTOHATHS BEKTOpa. JIMHENHbIE Onlepauy HaJ BEKTOPaMH.
CkansipHO€, BEKTOPHOE, CMELIaHHOE IIPOM3BEICHUS BEKTOPOB, UX FEOMETPUUECKUNA CMBICII.

Pa3nea 3. AnanuTuyeckasi reomeTpus.
CriocoObI 3a/1aHUs ypaBHEHUS NPSMON Ha IUIOCKOCTH B JIEKapTOBOMN crcTeMe koopauHat. Kpu-
BbI€ BTOPOI'0 NOpsKa (OKPYKHOCTb, AJUIUIIC, TunepOoia, mapadosia).

Pa3nea 4. Hauana MaTeMaTH4eCcKOro aHaIu3a, PyHKIHMH OJHOM IepeMeHHOi
(POII), npenes, HenpepbLIBHOCTh, IPOU3BOAHAS.
OyHKIUU OJHON NEpPEMEHHOM: 001aCTh OIpeIeNIeH s, peiea GYHKIUHU, HEIPEPBIBHOCTD, Kilac-
cudukanusa Touek paspbiBa. [IponsBoanas u auddepeHunan GyHKIUH, TeoMeTpUIecKuil U Qu-
3uueckuil cMbici. [IponsBojHbIe BRICIIUX MOPsIKOB. MccaenoBanue rpa¢pukoB ¢pyHkuuid. Pere-
HUE 3a7]a4 Ha SKCTPEMYM.

Pa3nea 5. Uurerpanbnoe ucuuciaenue @OII
[TonsiTve HeonpeeNEHHOrO UHTErpaja, OCHOBHbBIE CBOWCTBA, OCHOBHBIE METO/Ibl HHTEIPUPOBA-
Hus. OnpeeneHHbli MHTerpaj, ero reOMeTpUYECKHil CMBICHT U CBOWCTBA, (popmyna HeroToHa —
Jletionuna. [punoxenus: onpeneaeHHOro nHTErpaia. HecoOCTBeHHBIE HHTETPATTBI.

Pa3nes 6. O0bIkHOBeHHBIE M PepeHHATIbHbIC YPABHEHHSA
OObikHOBeHHbIE Tu(depeHIanbHble YpaBHEHUS: OCHOBHbIE MOHATHUS, Kiaccudukamus. Jud-
(bepeHIMaTbHBIE YpaBHEHUS NIEpBOTo nopsiaka. Ob1ee 1 4acTHOE petieHus auddepeHuantbHo-
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ro ypaBHeHus. Jluneitnble nuddepeHnnanbable ypaBHEHUST BTOPOTO MOPsIKA C MOCTOSHHBIMU
koa(urmeHTamu.

5.3. Tembl 1 popMbI 3aHATHII CEMHUHAPCKOT0 TUIIA
Y4eOHbIH MJIaHOM 10 TUCIMITIMHE IPEAYCMOTPEHBI 1a00paTOpHbIE U MPAKTUYECKHE 3a-

HATUS
No HaumenoBanue paznena dopma nIpoBEAECHUS TpynoéMkocTb, yac
B JTUCIUILIAHBI (MOJTYJIS) 3aHSATHUS ouHas 3a04Has
1 | Jluneiinas anreGpa MpaKkTU4YecKas padbora 6 1
2 | BekropHas anrebpa npakTuyeckas padora 6 1
3 | AHanmuTHueckas reoMeTpus pakTHieckas pabora 6 2
Hauana maremarnyeckoro ana-
I QyHKIHH OHOI nepemeH- npakTuyeckas pabora 14 2
Hoit (DOII), npexnen, HenpepbIB-
HOCTB, IPOU3BOHAS
5 | Uurerpansuoe ucuncinenue OOII pakTH4eckas pabota 14 2
6 OGpikroBCHHBIC T deperiui- mpakTH4eckas pabota 6 2
aJbHbIC YPaBHEHHS
HToro: 52 10
5.4 JleTaau3anusi cCaMOCTOSITEJILHOI PadoThI
No HaunmenoBanue paznena Bup camocrositensHOM TpynoemMkocTb, yac
- JTUCITUILIAHBI (MOTYJIS) paboThI OYHas 3a04Has
1 | Paznmen 1. Jluneitnas anreOpa IToaroroBka k Tecty 10 20
2 | Paznen 2. BekropHas anre6pa IToxroroBka K Tecty 10 20
3 Pasznen 3. Ananutudeckas reomet- | [logrotoBka k tecty 10 24
pus
Paznen 4. Hayana marematuueckoro | I[ToarotoBka k tecty
4 | @Ham3a, (GYHKIIMM OHON epeMEH- 20 24
Hoit (POII), npenen, HenpepbIB-
HOCTB, POU3BOHAS
Pasnen 5. MurerpanbHoe ucuucie- | Iloaroroska x tecry
5 26 37
Hue OOII
6 Paznen 6. OGwikHOBeHHble nudde- | [TonroToBka k Tecty 12 40
pEeHIMATbHBIC YPaBHEHHUSI
ITonroroBka Kk JoMantHen
7 | KonTponwsHas pabota KOHTpOJIbHOU paboTe (ais - 19,7
obyyaromuxcst U30)
[ToaroToBka K MpOMEKYTOUHOI N3yuenune neKIMOHHOTO
8 ATtrtectaiun (3a4eTy / F9K3aMeHY) Marepuala, JUTepaTypHBIX 394 124
MCTOYHHUKOB B COOTBET- ’ ’
CTBHM C TEMAaTHUKOU
Hroro: 127,4 197,1

6. [lepeyeHb y4eOHO-METOAUYECKOr0 o0ecneyeHus Mo JucHumIute. OCHOBHAS U 10MOJIHH-
TeJbHas JIUTEpaTypa

Ne
n/n

ABTOp, HanMCHOBaHUC

T'on n3manus

[Ipumeuanue

OcHoBHasi yueOHasi IMTEPATYpPa
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Kykosckas, T.B. Beiciiag MaremaTuka B mpuMmepax U 3a-
nadax : yudebHoe mocodbue : B 2 u. / T.B.XKykoBckas,
E.A. MonoxkanoBa, A.W. YpycoB ; TamOoBckuii rocymap-
CTBEHHBIN TEXHUYECKHI yHUBEepcHUTET. — TamO0B : TamOoB-
CKMH  TOCYJapCTBEHHBI  TEXHUYECKUM  YHUBEPCHUTET
(TT'TY), 2017. — Y. 1. — 130 c. : uin. — Pexxum noctymna: mno
IMOJIIIACKE. - URL:
https://biblioclub.ru/index.php?page=book&id=498922
(mata obpamenus: 10.02.2021). — bubmumorp.: c. 127. —
ISBN 978-5-8265-1710-9. — TekcT : 2J1IeKTpOHHBII.

2017

IloaHOTEKCTOBBIM
JIOCTYI IIPU BXO-
Jie 110 JIOTUHY U
naposo*

Kykosckas, T.B. Beiciasg MaremaTuka B NpUMeEpax U 3a-
Jadax: ydyeOHOe JIIEKTPOHHOE H3JaHue : B 2 4YacTax /
T.B. XKykosckas, E.A. MonokanoBa, A.l1. Ypycos ; Tam-
OOBCKMI TOCYIapCTBEHHBI TEXHUYECKHH YHUBEPCHUTET. —
Tam60B : TamOOBCKMI TOCyJapCTBEHHBIH TEXHUYECKUN
yausepeuteT (TI'TY), 2018. — Y. 2. — 161 c. : tabn., rpad.
— Pexum  pmocryma: mo  moammcke. —  URL:
https://biblioclub.ru/index.php?page=book&id=570339

(mata oopamenwusi: 10.02.2021). — bubmuorp. B k. — ISBN
978-5-8265-1709-3. - ISBN 978-5-8265-1885-4 (u. 2). —

TeKCT : 2JEeKTPOHHBIN.

2018

IlomHOTEKCTOBBIM
JIOCTYI MPHU BXO-
JI€ 10 JIOTUHY U
naposo*

Jlynry, K.H. Boiciias maTemMartuka: pyKOBOACTBO K pelie-
auto 3anad / K.H. JIyary, E.B. Makapos. — 3-¢ u3., nepe-
pa6. — Mocksa : ®usmariut, 2013. — Y. 1. — 217 c. — Pe-
KAM JOCTyMa: o MHOJIIINCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=275606 (xa-
ta obpamenns: 10.02.2021). — bubmuorp. B xkH. — ISBN
978-5-9221-1500-1. — TekcT : AIEKTPOHHBIH.

2013
Het unre-
rpajioB

JlonoiHNTeIbHAS Y4eOHas TUTepaTypa

Brosun A.1O., Muxanesa JI.B., Myxuna B.M. u np. Bric-
mrast MaremaTuka. CTaHapTHBIE 33/1a4 ¢ OCHOBaMHU TEO-
pun. — CII6. Uzn. «JIanp».2009

2009

655

Jlyary, K.H. Beiciiast maTemaTuka: pyKOBOACTBO K pellie-
Huto 3a1a4 / K.H. Jlynry, E.B. Makapos. — 3-e u3n., nepe-
pab. — Mocksa : ®uzmatiut, 2013. — Y. 1. — 217 c. — Pe-
JKUM JocTyna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=275606 (xa-
ta oopamenusi: 10.02.2021). — bubnuorp. B kH. — ISBN
978-5-9221-1500-1. — TeKkcT : IeKTPOHHBIH.

2018

IlomHOTEKCTOBBIM

JOCTYTI TIPH BXO-

JIe TI0 JIOTHHY H
mapoo*

I'ycak, A.A. Beiciias Marematuka : y4yeOHUK : B 2 ToMax /
A.A.T'ycak. — 7-e uzn. — Mumnck : TerpaCucrtemc, 2009. —
Tom 1. — 544 c. : un. — Pexxum goctyna: mo mOJANUCKE. —
URL:

https://biblioclub.ru/index.php?page=book&id=572287. -
Bubmuorp.: c. 529. — ISBN 978-985-470-938-3. — Tekcr :

3JIEKTPOHHBIMN.

2009

TTomHOTEKCTOBEIM
JIOCTYII TIPH BXO-
JI€ TI0 JIOTHHY H
napoJo*

*- Ipe’k/ie YeM MPONTH 10 CChUIKE, HEOOXOIUMO BOUTH B CUCTEMY

DOYyHKIIMOHUPOBAHUE DJIEKTPOHHOU MHOOPMAIMOHHO-00Pa30BaTEIHFHOM Cpebl 00ecTedn-

BAaC€TCA COOTBCTCTBYOIIIUMH CPEACTBAMU I/IH(I)OpMaI_[I/IOHHO-KOMMYHI/II(EU_[I/IOHHBIX TEXHOJIOTHH.



https://biblioclub.ru/index.php?page=book&id=498922
https://biblioclub.ru/index.php?page=book&id=570339
https://biblioclub.ru/index.php?page=book&id=275606
https://biblioclub.ru/index.php?page=book&id=275606
https://biblioclub.ru/index.php?page=book&id=572287

DJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMBI
Kaxnprit oOyuaromuiics obecriedeH TOCTYIOM K DJIEKTPOHHON OMOJMOTEYHOU CUCTEME
YITY (http://lib.usfeu.ru/), 3bC Uznatensctra Jlans http://e.lanbook.com/, DBC Yuusepcuret-
ckas 6ubnmoreka omnmaita http://biblioclub.ru/, comepkamux u31aHUS IO OCHOBHBIM H3y4aeMbIM
JUCHUTUTMHAM U ¢()OPMHUPOBAHHBIX 110 COTJIACOBAHUIO C MPaBooOIagaTesiMi y4eOHONH U yaeOHO-
METOMYECKOM JIUTEepaTypHhI.

CnpaBouyHbie M HHGOPMALMOHHbIE CHCTEMbI
1. CapaBouno-npaBoBas cuctema «Koncynprant [1mrocy.
2. NudopmannonHo-mnpaBoBoii moprain I'apant. Pexxum gocrtyma: http://www.garant.ru/
3. baza nannbix Scopus xommnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccuonaibabie 6a3bl JAHHBIX

1. VlndpopmanmoHHble CUCTEMBI, OAaHKU JAHHBIX B 00JIACTH OXPaHbl OKPYKAIOLIEH Cpeibl
U TIPUPOJIOTIONB30BaHus — PexxuM noctyna: http:/MuUHOPUPOABIPO.pd

2. NuadopmanmroHHas cucTEMa «TEXHOPMATHB». — Pexum Jocryna:
https://www.technormativ.ru/;

3. Hayunas snektponHas 6ubnuoreka elibrary. — Pesxum nocryma: http://elibrary.ru/ .

4. Tlporpammsi 1ist 3kosioroB ECOReport. — Pexxum nocryna: http://ecoreport.ru/;

5. Undopmanuonnsie cucremsl «buopasnoobpasue Poccum». — Pexum pgocryna:
http://www.zin.ru/BioDiv/;

7. ®OHJ O1LIEeHOYHBIX CPEACTB /sl NPOBe/IeHUsI IPOMEKYTOYHOI aTTecTAMU 00y4ar0IHX-
cd 0 JUCIUIIJINHE

7.1. Ilepeyenb KOMNETEHUNH ¢ YKa3aHUEM ITAnoB UX GopMHpPOBaHKs B Npolecce 0OCBOe-
HHs1 00pa30BaTeIbHOI NPOrPaMMBbI
PopMHpyeMble KOMIIETEHIIUN Bun u popma koHTpOIIS

OIIK-2 cnocobeH wucnoib30BaTh MareMaThdeckue, | [IpoMe:kyTOUHBIE KOHTPOJIb: 3auer,
¢busnueckue, PU3NKO-XUMHUYECKUE, XUMUYECKUE Me- | IK3aMCH.
TOABI ISl pEIIeHUs 3a7ad MpodecCHOHATBHON Jes- Texymuii KOHTPOJIb: TECT, BBHINOJIHE-
TeIbHOCTH HUE JOMAlIHUX KOHTPOJBHBIX 3aJlaHHi
Jutst ooyuaromumxcs U30.

7.2. Onucanune nNokasaresjeil ¥ KpUTepHeB OLIEHMBAHUS KOMIIETEeHIIMI HA Pa3JIMYHbIX 3Ta-
nax ux ¢popMUpOBaAHMS, ONIMCAHHME IIKAJ OLleHUBAHUS

Kpurepnii oneHnBanusi padoTsl B ceMecTpe VIS MOJYYeHHUsI 3a4eTa (IMPOMeKyTo4-
HbIil KOHTPOJIL (hopmupoBanus komnerennuii OIK-2)
51-100 6annos (3aumeno) — oOyYarOIIMiAiCA IS MOJIYUYEHHUs 3a4eTa JOJKEH YCIEIIHO,
(Oonee 50 6annoB), BHIMOIHUTH TECT MO KaXKJIOMY U3 pa3/esioB, UTOTOBBIN OaJll BHICTABISETCS
KaK cpeqHe apudmernueckoe 6aioB, HAOPAHHBIX B KaX/10OM TECTE;
Menee 51 6anna (ne 3aumeno) — XOTs ObI OIUH U3 PA3IETIOB CEMECTpa HE OCBOEH 00ydJa-
IOIIMMCs (OIIeHKA 10 TEeCTY COCTaBIsieT MeHee 51 6ara).

Kpurepun oneHuBaHNsl YCTHOIO OTBETa HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (Ipo-
MeKYTOUHBIH KOHTPOJIb opmupoBanusi komnerenuuii OTIK-2)
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86-100 6annoe (omauuno) — naH TOJNHBIN, pa3BepHYTHIH OTBET Ha IMOCTABJICHHBIH BO-
poC, MOKa3aHa COBOKYITHOCTh OCO3HAaHHBIX 3HAHHW 00 OOBEKTE, J0Ka3aTeIbHO PACKPBITHI OC-
HOBHBIE TIOJIOKEHHUSI TEMBI; B OTBETE MPOCIICIKUBACTCA YETKasi CTPYKTypa, JOTH4YecKas MOoCIe0-
BaTEIILHOCTh, OTPAXKAIONIAsi CYIIHOCTh PACKPBIBAEMBIX MOHITHNH. OKOHYATEILHBIA OTBET JACTCS
C aJeKBAaTHBIM HCIIOJB30BAHUEM HAYYHBIX TEPMHHOB C MOJIPOOHBIMH M 0€30IIMOOYHBIMU BbI-
KJIaJIKaMH, TI0Ka3aHa CIIOCOOHOCTh OBICTPO PearupoBaTh Ha YTOYHSIOIIUE BOIPOCHI;

71-85 6annoe (xopowo) — NaH JOCTATOYHO IMOJIHBIN, Pa3BEPHYTHI OTBET HA MOCTABIICH-
HBII Bompoc. OTBET YETKO CTPYKTYPHPOBAH, JIOTHYCH, U3JIOKEH B TEPMHHAX Hayku. OHAKO J10-
NYyIICHbl He3HAYUTEIbHbIE OIIMOKH, CYIIECTBEHHO HE BIMSIOIIME HA XOJ PELICHHS 3a]aud WIH
HEJIOYETHI, HCITPABIICHHBIC 00YYaIOUIMMCS C TIOMOIIHIO BOITPOCOB MPETIOIaBaTEelIs;

51-70 6annos (yoosriemeopumenvHo) — TaH HETIOJHBINA OTBET, JOTHKA M MOCIIEI0BATEIh-
HOCTb U3JI0)KCHUSI UMEIOT CYIIIECTBCHHBIC HapyIICHUs. J[OMyIIeHbI OIMOKH B XO/IC BHITOITHEHHUS
3aJjaHMsl, BCICICTBUE HEOCTATOYHOTO MOHUMAaHHS 00yJaronmmMcs 0a30BbIX MOHATHH MpeaMeTa.
B oTBeTe OTCYTCTBYIOT BBIBOBI. He B MOJIHOM Mepe MpoIeMOHCTPUPOBaHbl YMEHUS PeIllaTh TH-
TIOBBIC 33/1a41 TPEAMETa;

Menee 51 6anna (neyoosremseopumenvruo) — OOy4arOIMIMCS TEMOHCTPUPYET HE3HAHHE
TEOPETUYECKUX OCHOB NpPEAMETa, OTCYTCTBYIOT WM CJICJIaHbl HEMPAaBUIbHBIE BBIBOJABI M 0000-
IICHUS, 3aJJaHKsI OUJIeTa BBIIIOJHEHBI HE TOJHOCTHIO MIIM HETPABHIILHO; HET OTBETOB HA JIOIOJ-
HUTEJBHBIE BOIIPOCHI.

Kpurepun oneHrnBaHusl BbINOJHEHHUS 32IaHUI B TeCTOBOI (popme (TeKyLIMHl KOH-
TpoJb popMupoBanusi komnereniuii OIK-2)

[To utoram BBINOJTHEHHUSI TECTOBBIX 3aJaHHUI OIEHKA MPOU3BOAMUTCS IO YEThIPEXOalib-
HOM 1ikane. [Ipu npaBUIbHBIX OTBETaX Ha:

86-100% 3amaHuii — ONICHKA « OMIUYHON,

71-85% 3agaHuii — OLIEHKA «XOPOULO»,

51-70% 3amgaHuit — OLEHKA «Y0081emME8OPUMETILHON,

MmeHee 51% - OlleHKa «Hey0081emeopumesbHO.

Kputepun oueHuBaHUSI AOMALIHMX KOHTPOJIbHBIX 3ajaHMii (1Jsi o0ydarommxcs
N30) (Texymmii KoHTpOJIb popmupoBanusi komnereHuuii OIK-2)

51-100 6annog (3aumeno) — oOyvarOMIUiiCs I MOTYYCHHUs 3a4eTa Mo JOMAIIHEeH KOH-
TpOJbHOU paboTe noikeH ycneurHo, (6onee 50 %), BHINOTHUTH 3aJaHUs U3 KaXKIOro pasjena,
BXOJISILET0 B KOHTPOJIBHYIO;

Menee 51 6anna (ne 3aumerno) — X0Ts ObI OJIMH U3 Pa3/EIIOB CEMECTpa HE OCBOCH 00y4a-
IoIIMMcs (OLIeHKa pa3ziesnia cocTaBisieT MeHee 51 Oama).

7.3. TunoBble KOHTPOJIbHbIE 32/1aHUA HJIM HHbIEe MaTepHaJibl, He0OX0AUMBIE /ISl OLIEHKHU
3HAHM, YMEHU, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3YyIOIIMX 3TANbI
(popMHpOBaHHUSI KOMIICTCHIIHI B IIPoIecce OCBOCHHUsI 00Pa30BaTeIbHON NPOrPaMMbI

KoHTpoJsbHbIe BONPOCHI K 3K3aMeHY (IPOMEKYTOYHBII KOHTPOJIb)
(2 cemectp / 1 kypc, 2 ceccust)

1. ®ynxmusa. Obnacts onpenenenus pyHkiun. CBoMCTBa U rpadUKU OCHOBHBIX AJIEMEHTAPHBIX
GbyHKIHI.
[Tpenen pynkuuu B 6eckoneunoctu. [Ipenen GpyHkumuu B Touke.
Beckoneuno maiblie 1 OECKOHEYHO OOJIBIINE BETHYNHEL.
[TpaBuiia mpeaenbHOTo Tiepexo/ia (TeOpeMbl 0 TIpe/ieNie CyMMBI, TPOU3BEICHUS, YaCTHOTO).
3ameuarenbHbIe TIpeaenbl. [Ipumepsr.
OyHKIM, HeTIpepbIBHAs B TOUKe. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (QYHKITUSX.
11
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10.
11.
12.

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

19.
20.

21.

22.

23.

ITponsBoaHas. 3a1aun, MPUBOASILNE K IOHIATHIO IPOU3BOAHON. MeXaHUYeCKUi CMBICII IPo-
W3BOJHOM. ['eOMeTpUYECKHi1 CMBIC MPOU3BOHON. Y paBHEHUE KacaTEIbHOU K KPUBOIA.
Huddepenuupyemocts ¢yHkuuu. CBsi3b MEXIY HENPEpHIBHOCTHIO U auddepeHunpyemo-
CTBIO.

[TpaBuna nuddepenupoBanus (TEOPEeMbl O MPOU3BOAHON CYMMBI, IPOU3BEACHUS, YaCTHO-
ro). [Ipon3BoiHbIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIMH.

[TpousBoHast GyHKITMH, 3aJaHHOM HEsIBHO. [[pOM3BOIHEIE BBICIIMX MOPSIKOB.

[IpuMmeHeHne nporu3BOJHOM K BEIYMCICHUIO npenesioB. [IpaBuno Jlonurans.

OcHoBHbIE TeopeMbl AudhepeHIHATEHOTO ucurcaeHus. [IpunokeHns mMpou3BOAHON K BbI-
yucieHuto npenenos. [Ipasuiio Jlonurans.

Psan Teiinopa. Pasznoxxenue pyHkimii sin X, cos X, ex B pan Teinopa.

MoHoToHHOCTb (hyHKIMHU. JlocTaTOUHBIE YCIIOBUS MOHOTOHHOCTH. HeoOxoauMble ycioBusL.
OkcrpemyMm QyHkumu. Heobxomumeiii mpu3Hak 3kcTpeMyma. JlocTaTouHble MPU3HAKH CyIlle-
CTBOBAHMSI DKCTPEMYMA.

Bremyknocts ynkiuu. Touku neperu6da. JlocraToyHble YCIOBHS BBITYKIOCTH (DYHKIIUH.
Cxema noctpoeHus rpaduKoB QyHKIMH 0HON EpEeMEHHOIA.

[Tonstue nepBooOpaznoii. Heompenenenusiit uaTerpan. CBOWCTBA HEONMPEACICHHOTO UHTE-
rpana. @opMyJibl U ITpaBUJIa UHTETPUPOBAHUS.

Metoap! HHTErpUpoBaHus. IHTErpupoBaHue TPUTOHOMETPUIECKUX (PYHKIIUH.

3aza4ya 0 BBIYMCIICHUU IUIOIIAM KPUBOJMHENHON Tpaneunu. OnpeneseHue onpeneacHHoro
MHTErpaJjla ¥ ero reOMETPUYECKHUM CMBICI.

['eomeTpryeckue NpUIIOKEHUS ONPEACICHHOr0 MHTerpaia. Beluncienue 1uiomanei mioc-
Kux Guryp, o0beMoB Ten BpamieHusi. HecoOCTBEeHHbIE HHTETPAIBI.

Juddepenumanbaple ypaBHeHUs: mepBoro nopsaka. OOiiee M 4acTHOe pelleHus. 3ajada
Komm. Pemenne nuHEHHBIX W OJHOPOAHBIX IU((EpEeHIINAIBHBIX YpaBHEHUI MEPBOTO I0-
paaka.

Jlunetinsie nuddepeHnmanbabie ypaBHEHUsT BTOPOTo Nopsiaka. 3agada Komm.

OO0pa3sen TecToBOrO 3a1aHNs K pasjaeny «J/Iuneiinas aaredpa»

A -2 3
Jano A= 1 1]’

3 1
-2 3
Hanbl matpunsl A = 1

S B:{z _J C:@’ D=(3 -1), F:@.ycmom-

TE COOTBETCTBUE Mex 1y pousBenennem marpuil 1)AB; 2) BF; 3) CD; 4) FA u ux pe3yiib-
TaToOM

) [ij ) [—12 _31} 0 (2 _OzJ . d) [_51 _52]; €) He BBIIOIHIMO.

-2 -1 -3

2 -1 .
B= . Torna B' —3ApasHo...

3. Beraucnuts onpenenurens |1 0 0 ..

3 -4 2

4. Pemuthb CUCTCMY JIMHEHHBIX ypaBHCHI/Iﬁ METOJOM KpaMepa, MaTpu4YHbIM MCTOOOM U MECTOAOM

l'aycca

2X, + X, +3%;, =9,
X, —2X, + X3 =2,
3X, +2X, + 2%, = 1.
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oOpaTHast UMeeT BUJ ...

O0pasen TecTOBOIO 3aJaHus K pa3aely «BekTopHasi anredopa»

AB-5Y, BG-84) ; a=(-102) papupr. .
A(=3-12), B(-10:1), C(0;2;3)

Koopaunatsl BekTopa AB +& npu

Ipoexius Bektopa AB ma 2BC npu paBHa

IIpu KaKkoM 3HaueHUH K BEKTOHI @ = (L 2:k) u b =(4;—2;—1) 6yxyT nepreHaUKyISPHBI?
Eciu nasst Bektopa a=31 — ] — 2k u b = (1,2;—1) . To KOOPAMHATHI BEKTOPHOTO POU3BEIC-
Hust (28 +Db)xb paBHsr:

O0beM napajuienenunesa, HOCTPOEHHOT0 Ha BEKTOpax

a=2i —j+2k,b=T+2]-2k,c=31 —-6] +2k pasen...
OO0pa3en TecTOBOIO 3aJaHMA K pa3/iesly «KAHAJTUTHYECKAs] TeOMeTPHUs»

VYrnoBoii ko3hULUEeHT NpsAMOil, nepneHauKysipHoil —4X—Yy —3=0 paBeH...

VYpaBHeHHE NPSIMOI, TPOXOAALIEeH Yepe3 TOUKU AZ3) ; BLO) pyeer BU]...
CocraBuTh ypaBHEHHE MPSIMOi, TPOXOsIIeH Yepe3 Touky M (-1;4) neprneHauKysipHO npsi-
Mot IX—6y+2=0.

YcTaHOBHUTE COOTBETCTBHE MEX/ly YPABHEHUSIMU U JIMHUSIMU, KOTOPBIE 33/1al0T ITH ypaBHe-

HUS
2 2 2 2 2
X__y_:]_ X_+y_:1 X_+le
0) OKPYKHOCTB, 3) 3JulMIIC; T)rumepOoina; 1) mapabona.

Haiitn pannyc OKpyKHOCTH X% + y2 +10y +16x-11=0.

O0pasen TecToBoro 3aganus K pasaeay «Havyana maTtemaTndyeckoro ananusa,
¢pynkuun ognoit nepemennoi (®OII), npenes, HenpepbIBHOCTD, IPOU3BOIHAN

Jlana ymkmus Y =+/X* +X—6 +5. Torma ee 06:1aCThI0 3HAYEHUH IBIAETCS MHOMKECTBO. ..

Uucno Touek paszpeiBa QyHKIUU Y = BHO...

(x—5)(x+3)° O

2X 3x

[Mpu ucnonp3oBanuu npasmia Jlonurans lim paBeH ...
x—0

4x

3%
4. Haiiru npomssonuyio pynxmum Y — © -arctg 2X.

3
. . X
VYrnoBoit k03¢ puIMeHT KacaTenbHOl K rpaguky GyHKIUU Y = 3 X+1 B Touke X, =3

paBeH ...
4

X
VYkaxuTte JIUHY MHTEpBaja BBITYKIOCTH BBepX rpaduka GyHKIUU Y = > +2x°-9x° -1.

O0pasen TecToBoro 3aganus K pasaeay «MHrerpanbnoe ncunciaenue ®OI»

X+5
MHokecTBO 1epBooOpa3HbiX GyHkuu | (X) = —2 HMEET BUL ...
X+
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1.3. BeruncinuTe onpeaennTens

1.4. Pemnts cucreMy ypaBHEHUI

2.2. JlaHbI BEKTOPHI

Haiitu jsin % x cos xdx.

o 2
[Tnomane obnacTu, orpaHMYEHHOM TUHUSAMHU Y =5— X", y =1 paBHa...
1

Borumcimre: _[ xe 2 dx
0

+00

v -4
HecoOcTBeHnHbli HHTErpan I(x ~2)*dx pagen ...
3

O0pasen TecTOBOro 3aJaHus K paszaeiny «O0bIKHOBeHHbIe 1M depeHnATbHbIE
YPaBHEHHsD»

Haiinure obmee pemenue qudhepeHIMansHOr0 ypaBHeHHs: XY '= (1— X)y

Ecimu y(x) — peuienue ypaBHeHUs: y'=—— yAOBJIETBOpsOIICe ycaoButo )(2) =3, Toraa
X

y(1) paBHO ...
3
OOGwwmM penterreM nudpepeHManbHOro ypaBHenus Y '— 3x2y = Xe" sBmstercst QyHK-

U . .
3anano nupdepenuuansHoe ypaBHenue y''+4y'-3y = 0. Torzna cooTBeTCTBYIOLIEE EMY Xa-

PaKTEPUCTHYECKOE yPABHEHHE UMEET BH/I
. YacTHOMY PEIICHUIO TMHEHHOTO HEOAHOPOAHOTO A (HepeHIIMATEHOTO ypaBHE-
Hus y''—=5y'+6Y = X +1 1o BuIy ero npaBoii 4acTH COOTBETCTBYET (PyHKIHS. ..

IIpumep 3axanuii Mo pa3aeam U3 J0MAIIHUX KOHTPOJIbHBIX padoT
s odyqarommxesa 130

Paznen 1 «JIuneitnas anre6pa»

1 -2 1 2
A= B= .
1.1. Tans! MaTpULIbI = 0 u 3 -1 . Haiitu marpuiy C=B+A",

2 -1
[5 -1 2} B=|-3 4
1.2. Jano 0 1 _3, 10 . Haiitu marpuny A-B.
1 2 -3
21 4
0 -1

2X, —4X, +3%; =1,

X, —2X, +4X; =3,

3%, — X, +5X; = 2.
Paznen 2. BexropHas anrebpa
2.1. Haiitn koopauHATHI BEKTOpa AB U €ro JUIMHY, €CIU A(=3,-21), B(4; ~6; 2)'
a=(-1,3-1) b=BC, B(2-3-1)C(2-30)

14

—
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u 3B com [A=V2 [BI=3
2.3. HaiiTu ckaspHOe IpousBeieHie BekTopoB & u O ecrm : U yTOJI MEKIY

HHUMHAU 450 .

2.4. HailTu KOCHHYC YyIJia MEXIy BEKTOpaMH a=I+2

2.5. HaiiTu BeKTOpHOE NPOU3BEIECHUE BEKTOPOB

2.6. HaliTn 00b€M nmupaMu/Ibl, MIOCTPOCHHON HA BEKTOpax ,
c=i— 3] +k
- Pa3nen 3. Ananutuueckasi reoMeTpus
3.1. Haiitu ypaBHenue menuansl CD tpeyronsauka ABC, ecnu BepIIMHBI UMEIOT KOOPIUHATHI:
A(-6; -3), B(10; -1), C(11; -5).
3.2. HaliTn ypaBHEHHE NPSIMOM, TPOXOAAIICH uepe3 Touky A(-6; -3), MePIEHIUKYIISIPHO
npsimoit 6x -3y +1 =0.
3.3. Yka3aTh ypaBHEHHE OKPYKHOCTH, KOTOpasi MpoxXoauT depe3 Touky A(11;8)

¢ uentpom B Touke C(-1;3).

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

3.4. Haiitu pagnyc OKpyHOCTH

Pasnen 4. Hauana matemaTtideckoro ananusa, pynkuuu onnoit nepemennoit (OOII), npenern,
HEIPEPHIBHOCTD, TPOU3BOHAS
Haiitu npenensl:

x?—2x+1 +12 —+/4—
a). lim—— 0). lim VX v *
x—12x%2—x—1 x—=—4 x24+2x—8
| lim 10x—7 ) ) 1 —cos8x
B). T). _—
x—o0 3X* 4+ 2x3 41 .X'I—IE X -sin4x

Haiiti mpousBoanbie cneayonmx GyHKInn:

) [y =Yt + 522 0. [yt

o 1+fgx
B). y =sin®bx-x ). | y=eg?tctax
A)- y = arctg2x + -~ ¢. | ¥ =In(cosx)

X
HccnenoBath PyHKIIMY U TOCTPOUTH MX IpadUKH:
a). ; 5 6). ¥2
y=x"+x"—8x+7 V=
x+3

Pasnen 5. Mnterpansnoe nucuncnenue GOl
Haiitn HeonpenenéHHbIe HHTETPaIbL:
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a). f(ﬁx——Z]dx 0). I dx
3—-4x

B). i xdx ). | [sin2x-cos6xdx
cos” 4x

2. BBIYUCITUTH MJI0MIAb (PUTYPHI, OTPAaHUYCHHON JTUHUAMU:
yi=x+1, x=0

Pazgen 6. O6pikHOBeHHBIC MU PEepeHIIMAIbHBIC YpaBHEHUS
Penmmte nudepennmanbupie ypaBHEHUS:

Dy 1= xyy > J”—_Ti:(u 1)*
X

7.4. CooTBeTCTBHE 0ANJILHOMN HIKAJIbI OLIEHOK M YPOBHell chopMHUPOBAHHBIX KOMIETEHIIUI

YposeHs chopmu- KomnuecTtBo
POBaHHBIX KOMITE- 6amoB [NosicueHus
TCHIUH (omeHka)

TeopeTnueckoe coliepkaHue Kypca OCBOEHO IOJI-
HOCTBIO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOil 00ydeHUs
y4eOHbIC 3a/IaHUSI BHITTOJTHEHBI.

OOyyaromuiicss cnocoOeH UCHOIb30BaTh MaTeMaTH4e-
CKHE METONBI JJIsi PEHICHUs 3a1a4 MpoPecCHOHATBHON
JESITEIbHOCTH, JaeT MOJHBIM, pa3BEpPHYTHIN OTBET Ha MO-
} 86-100 CTaBJICHHBIII BOIIPOC, I1OKa3bIBa€T COBOKYIHOCTH OCO-
Bricokwii (oTmuno) 3HAHHBIX 3HAaHUN 00 00BEKTe, JOKa3aTeNbHO PACKPHIBAET

OCHOBHBIE TIOJIOKEHUSI TEMbI; B OTBETE MPOCIICKUBACTCS
YyeTKas CTPYKTYpa, JIOTUYECKas MOCIeI0BATEIbHOCTh, OT-
paxkaromiasi CyluHoCTh pacKpbIBaeMbIX MOHATHH. OKOHYA-
TEJIbHBI OTBET JAE€TCS C aJEKBaTHBIM HMCIOJIb30BAaHUEM
HayYHBIX TEPMHUHOB C TOJPOOHBIMU U 0€30ITHOOYHBIMHU
BBIKJIQJIKAMH, TMOKa3aHa CHOCOOHOCTh OBICTPO pearupo-
BaTh HAa YTOUHSIOIINE BOIPOCHI

TeopeTnueckoe colepkaHue Kypca OCBOCHO MOJI-
HOCTBIO, BCE NMPEAYCMOTPEHHBIC MPOrpPaMMOi OO0ydeHUS
yueOHbIC 3a/laHus BBIMIOJHEHBI C HE3HAUUTEIbHBIMHU 3a-
MEUYaHHSIMU.

OOyyaromuiicss crnocoOeH WCMOIb30BaTh MaTeMaTHde-
CKHE METOJbI, TPUMEHSEMbIC JIs PEIICHHs 3a7ad Ipo-

71-85 deccronanbHOU nearenbHOCTH. [Ipu ATOM naH mocrarou-
(xopor10) HO TOJHBIM, Pa3BEPHYTHIM OTBET HAa IMOCTABJICHHBIN BO-
npoc. OTBET CTPYKTYpHPOBaH, TOTUYCH, U3IIOKEH B TEp-
MuHaxX Haykw. OJHAKO JONYyIICHBI HE3HAYHUTEIbHBIC
OIIMOKHU, CYIIECTBEHHO HE BIUSIONINE HA XOJ PeIleHUs
3aJlaud WM HEJO0YEThl, HCIPABICHHBIC OOYJYAIOIIUMCS C
MOMOIIIHIO BOTIPOCOB TPemoaBaTels;

bazoBrlit

Teopernueckoe cojaepx)aHue Kypca OCBOEHO Ya-
CTUYHO, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMOi
0o0ydeHus yaeOHBIX 3aJJaHUi BBIMIOJTHEHO, B HUX UMEIOTCS
OIINOKHU.

51-70
IToporosslii (ynoBnerBopu-
TEJIHLHO)
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VYposeHns chopmu- KonugectBo
POBaHHBIX KOMITE- 6as1oB [MosicHeHust
TCHIUH (ormeHka)

OOyuaronuiics NpU MCIOJIB30BaHUM MaTEMaTHUECKUX
METO/I0B, IIPUMEHSIEMBIX Ul pelleHus 3a1ad npodeccu-
OHAJIBHOMU JIEATEIbHOCTH AACT HETIOJIHBIM OTBET, JIOTUKA U
IIOCJIE0BATEIBHOCTD M3JI0KEHUS UMEIOT CYIECTBECHHBIE
HapymeHus. JlomymieHsl OomMOKM B XOJI€ BBITOJHEHHS
3aJlaHUs, BCJIEJCTBUE HEIOCTaTOYHOI'O NOHUMAaHMs 00y-
yaromumMcs 0a30BBIX MOHATHI mpeamera. B oTBere OT-
CYTCTBYIOT BbIBOJBI. He B moiaHONW Mepe MpoAeMOHCTpPHU-
POBaHbl YMEHHUs pellaTh TUIIOBBIE 3a1a4U [IPEAMETA;

TeopeTnueckoe colepkaHue Kypca HE OCBOEHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX TPOrpaMMOil 00yUeHH
y4eOHBIX 3aJjaHui MO0 HE BBINOIHEHBI, JTUOO ColepKat
rpyOble OmuOKH; TOMOTHUTENbHAS CaMOCTOSITeNIbHAS Pa-
00Ta HaJ MaTepuajoM HE IpHUBeia K KakoMy-JIMOO 3Ha-
YUTEIFHOMY MOBBIIIEHUIO KAa4eCTBA BBIOJHEHUS Yy4eO-

menee 51 HBIX 3aJIaHUMH.
Huzknii (neynoBieTBo- | OOyuarouuiicss He CIOCOOEH MCIONB30BaTh MaTeMaTuye-
PHUTEIBHO) CKHE METOJIbl, TPUMEHSAEMBIX JI PEIIeHUs 3a7a4 Mpo-

q)eCCHOHaHLHOﬁ JACATCIIbHOCTH. HGMOHCTpI/IpyeT HC3Ha-
HUC TCOPCTHUYCCKUX OCHOB MNPEAMECTA, OTCYTCTBYIOT HJIU
CACIaHbI HCIIPABUJIbHBIC BBIBOAbLI U O606I.H€HI/I$I, 3aJaHusA
OujieTa BBIINOJIHCHBI HE IIOJHOCTBIO HIIH HCITPABUJIBHO,
HCT OTBCTOB HAa AOIIOJIHUTCIIbHBIC BOIIPOCHI.

8. MeToanyeckue yKa3aHus JUIsl CAMOCTOSITE/ILHOI PadoThI 00y4aloINXCs

CamocrosiTennpHass paboTa CIOCOOCTBYET 3aKpEIJICHHIO HABBIKOB palbOTHl C Y4eOHOU U
HAY4YHOI JTUTepaTypoil, OCMBICIIEHUIO U 3aKPEIJICHUIO TEOPETUYECKOr0 MaTepHaia 1Mo yMEeHHUIO
apryMEHTHPOBAHO HUCIOJIH30BATh MATEMAaTHUECKUE METOIBI JJIsl PEIICHUS TIOCTABICHHBIX 3aj1ad.

CamocrosTenbHas paboTa BBIOIHSAETCS BO BHEAyIUTOPHOE (ayAUTOPHOE) BpeMs 110 3aja-
HUIO ¥ TIPH METOJMYECKOM PYKOBOJICTBE TPETOaBareisi, HoO 0e3 ero HeMmoCPEeICTBEHHOTO yJa-
cTHsl (IPU YaCTUYHOM HEMOCPEICTBEHHOM YYacTHM IPEIoJiaBaTelisi, OCTABISIONIEM BEAYIIYIO
POJIb B KOHTpOJIE 32 pabOTON CTYJEHTOB U MarCTPaHTOB).

CamocrosiTenbHast paboTa 6akanaBpoB B By3€ SBJISETCS BaKHBIM BHJIOM UX y4eOHOW U Hay4-
HOH nesrenbHOCTH. CaMocTosITeNbHas paboTa UTpaeT 3HAYUTENBHYIO POJIb B PEHTHHIOBOI TEXHOIIO-
ruu o0y4eHus. ['ocyaapcTBEHHBIM CTaHAApPTOM MpenycMaTpuBaeTcs, Kak npasuio, 50% dacoB u3
o0Iel TPyl0EMKOCTH JTUCLMIUIMHBI Ha CaMOCTOSATENbHYIO paboTy OakanaBpoB. B cBs3u c 3TnM,
o0ydeHue B By3€ BKJIIOYAET B ce0sl JiBe, MPAKTHUECKU OMHAKOBBIE IO 00BEMY U B3aUMOBIIHSIHUIO
4acTH — mpoliecca 00ydeHHs U mporiecca caMooOydenust. [loatoMmy camocTosiTensHas paboTa J0K-
Ha cTaTh 3(PEKTUBHOM U 1eTIeHANPaBIeHHON paboTON CTYIEHTOB.

Dopmbl camocmosmenvbHol pabomol.
OCHOBHBIMH BUIAMH CAMOCTOSTEIIEHOM Pa0OTHI 00YJaOIIUXCS SIBIISTFOTCS:

- 3HAKOMCTBO U U3yYE€HHUE MATEPUAJIOB JICKIMOHHBIX U IIPAKTUYECKUX 3aHATUHN 1JIs
MOJTOTOBKU K ayAUTOPHBIM 3aHATHAM (JIEKIUSAM, 1a00paTOPHBIM U MPAKTUYECKUM 3aHATHIM) U
BBIIIOJIHEHUE COOTBETCTBYIOLINX 3aJaHUN;

- U3y4yeHue y4eOHOW U METOJMYECKOH JMTepaTypbl, MaTepualioB C MpPUBJICYEHUEM
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anekTponHbIX cpeacts DMMOC (MOODLE);
— TIOJrOTOBKA K TECTOBBIM 3aJaHHSIM;
— BBINOJIHEHWE KOHTPOJIBHOI'O AOMAIIHEro 3a1aHus ooyqaroummucs N30;

— TIOJrOTOBKA K 3a4eTy/IK3aMeHy.

CaMocTosTEIbHOE BBIIIOIHEHUE MeCmOo8blX 3a0anuii TI0 BCEM pa3zenaM JUCIUILTHHBI cop-
MHpOBaHbI B porze oreHouHbIX cpeacts (POC)

ConepkaHue TECTOB 110 TUCHUILUIMHE OPUEHTHPOBAHO Ha MOJATOTOBKY OOYYaIOIIUXCS T10
OCHOBHBIM BOIIPOCaM Kypca. YPOBEHb BBIIIOJIHEHHS TECTa MO3BOJISIET MIPEOIaBaTeNsIM CyIUTh O
XOJ/Ie CAaMOCTOSATENILHOM pabOThI 00yUYarOIINXCS B MEKCECCHOHHBIH MEPUO M O CTETIEHH UX MOJT0-
TOBKH K 9K3aMEHY/3a4eTy.

JIaHHBIE TECTBI MOT'YT HCIOJIb30BATHCS:

—  00ydarouMMHKCs MPH MOATOTOBKE K 3aueTy/3K3aMeHy B (pOpMe CaMOIPOBEPKH 3Ha-
HU;

— IpenoAaBaTeNsIMU I MPOBEPKH 3HAHUH B KadecTBE (POPMBI TPOMEKYTOUHOTO KOH-
TPOJIA Ha Ja0OPATOPHBIX U JICKIIMOHHBIX 3aHATHUSX;

— IS IPOBEPKU OCTATOYHBIX 3HAHWUN 00YUYAOIIUXCS, U3YYHBIINX JTaHHBIN KypC.

Tecmogvie 3a0anusi pacCUUTaHbl HA CAMOCTOSITEIIBHYIO Pa0OTy 0€3 UCIIOIb30BAHUS BCIIOMO-
raTelibHBIX MaTepraioB. To ecTh P MX BBHITOJHEHUH HE CIICAYET MOJIh30BaThCs YUeOHOW U IPYTH-
MU BHJIAMHU JIATEPATYPHI.

JInist BBITIOJTHEHUST 1Mecmo6020 3a0aHusl, TIPEXKIE BCETO, CIENyeT BHHUMATEIBHO MPOYUTATH
MIOCTaBJICHHBIN Bompoc. T1ociie 03HaKOMIICHUsI C BOIPOCOM CIISIYET MPUCTYIIATh K BBIOOPY Mpeiia-
raeMbIX BapUaHTOB OTBETA.

Ha Beimonnenue mecma otBoauTCs orpanndeHHoe BpeMsi. OHO MOXKET BapbUpPOBATHCS B 3a-
BHCHMOCTH OT YPOBHS TECTUPYEMBIX, CIIO)KHOCTH ¥ 00BEMa TECTa.

BrimonHenune unousuoyanbHou KOHmMpoabHOU 0oMAauHell pabomupl SIBISIETCS YaCThIO CaMo-
cTosTenpHOU paboThl oOy4aromierocs M30 u nmpegycMaTpuBaeT WHANBUAYAIbHYIO paboTy 00y-
YAIOIIUXCS ¢ YIeOHOH, TEXHUYECKOW M CIIPABOYHOU JIUTEPATYpPOid IO COOTBETCTBYIOIIUM pasie-
JaM Kypca.

OOyyaromuecs BBITIOTHSIOT 33a/JaHUS TI0 BAPHAHTAM.

[IpenomaBarens kKadeapsl OCYIIECTBISIET TEKYIIee PYKOBOJICTBO, KOTOPOE BKIIOYAET: CH-
CTeMaTUUYECKHe KOHCYIbTAIlUU C IENbI0 OKa3aHUsl OpTraHU3allMOHHON W HAyYHO-METOAMYECKOMN
MOMOIIM CTYJCHTY; KOHTPOJIb HAJl BBHIIIOJHEHHUEM PaOOTHl B YCTAHOBJICHHBIC CPOKH; IMPOBEPKY
coJiep>kaHus U opOpMIIEHHUS 3aBEPIIICHHON pabOTHI.

Konmponvhas oomawnss paboma BHITIOTHIETCS 00YJaIONIMMCS CaMOCTOSITETIHHO U JIOJIK-
Ha OBITh MpeCTaBlIeHa K IPOBEPKE 10 Hauana SK3aMEHAIIMOHHOM CecCUu.

OO6yuatomuecs, He BBITIOJHUBIINE KOHMPOJIbHbIE 0OMAWHUe pabomyl, K crade (3ayeTa)
9K3aMeHa He aomyckaroTcs. PaboTta momxkHa OBITH akKypaTHO OQOpMIIEHA B TMEYaTHOM HIIU
MUCEMEHHOM BHJIE, YI00HA JIJIS IIPOBEPKH U XPAHCHUSI.

9. llepevyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCMOJIb3YyeMbIX MPHU OCYLIECTBIEHHN 00pa-
30BATEJbHOIO MPOLECcCa MO TUCHUILINHE

I[J'IH YCOCIIHOTI'O OBJIAACHHA I[I/ICI.II/IHJ'IPIHOfI HCIOJIB3YIOTCA CICAYIOIIHNE I/IH(bOpMaI_II/I-
OHHBIC TCXHOJIOTUU O6yquHH1
hd HpI/I IMPOBECACHNUN J'IeKI_II/Iﬁ HCIOJIB3YIOTCA NPE3CHTAllUKM MAaTCpHaia B IIPOrpaMme
Microsoft Office (PowerPoint).
hd HpaKTI/I'-IeCKI/Ie 3aHATUC IO AUCHUILIMHE IIPOBOAATCA C IPUMCHCHHUEM HGO6XOJII/IMOFO
MCETOAUYCCKOI'O MaTCpuraia (MeTO,Z[I/I‘-ICCKI/IC YKa3aHus, CIIpaBOYHUKH, HOPMATUBBI U T.l'[.)

e B c1ydya€ AWCTAHOUOHHOIO H3YUCHUA OUCHUIIIMHBI U CaMOCTOSTEILHON pa6OTI)I
ucnonb3yercst DMMOC (MOODLE)
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Jlexuu poOBOAATCS B OOBIYHBIX ayAUTOpUsX. [I[pakTHueckue 3aHSITHS IPOBOJISATCS WM B
OOBIYHBIX AYIUTOPHSIX WIA B KOMIBIOTEPHOM KJlacce€ C HMCIIOJIb30BaHUEM CIEIHATBbHBIX IPO-
rpamMm. [lpy TnpoBeneHUM TPAKTUUYECKUX 3AHATHHA  CTYJCHTHI HCHOJNB3YIOT  y4eOHO-
METOJMYECKYIO JINTePaTypy, IPpU HEOOXOIMMOCTH BBIAACTCS Pa3AaTOUYHBIA MaTEpUa: TaOJHIIbI,
3aJaHMsL.

TecToBbIil KOHTPOJIb 3HAHUI MOXKET IMPOBOJAUTHLCS B OOBIYHOW ayIUTOPHH M B KOM-

IBIOTEPHOM KJIacce.

HHpopMaTHBHO-pa3BUBAIOIINE TEXHOJIOTHH OOYYCHHUSI UCTIOIB3YIOTCS B OCHOBHOM C y4Ye-
TOM Pa3JIMYHOTO COUYETAHHS TPAJAULIUOHHBIX (opM (JIEKLHUS, U IPAKTUYECKOE 3aHATHE, KOHCYIIb-
Talusl, CAMOCTOSITENIbHAs paboTa).

YHuBepcuTer oOecrneyeH HEOOXOAUMBIM KOMILUICKTOM JIMIEH3MOHHOTO MPOTrPaMMHOTO
obecrieueHus:

®  CeMeliCTBO KOMMEPYECKHX OINEPaMOHHBIX cUCTeM cemericTBa Microsoft Windows;

e oducHsbI makeT npuwioxenui Microsoft Office;

e [porpamMMHas CHCTeMa JJIsi OOHAPYKCHHUSI TEKCTOBBIX 3aUMCTBOBAaHHH B YYCOHBIX U
HAYYHBIX padoTax «AHTUIUIarHat.BY3y;

e ByX- U TpEXMEpHas CHUCTEMa aBTOMATH3MPOBAHHOTO MPOCKTUPOBAHUS M UYCPUCHUS
AutoCAD.

10. Onucanue MaTepUAJIbLHO-TeXHHYECKOH 0a3bl, HEOOX0IUMOIi 111 OCyIIeCTBJIEHNs 00pa-
30BaTeJILHOTO MPOLEeCCa MO THCIHIIJIHHE

Peanu3anus yyeGHOro mporiecca OCymecTBISIETCS B CIICHAIbHBIX YU4EOHBIX ayIUTOPHUSIX
YHUBCPCUTETA JJIA IIPOBCACHUA 3aHATHI JEKIUOHHOT'O THIIAa, HNPAKTHUYCCKHUX 3aH$ITI/II71, IrpymIio-
BBIX ¥ WHIVBHIYAIBGHBIX KOHCYJBTAlMH, TEKYIIEr0 KOHTPOJIS U MPOMEXYTOYHOU aTTECTAlUU.
Bce aynuropun yKOMIUIEKTOBAHBI CHEIUATU3UPOBAHHON MEOENIbI0 U TEXHUYECKUMH CPEJICTBA-
MH OOYyYeHUs, CIyXallMMHU Ul TPEICTaBICHUs y4eOHOU MH(pOpMauu OOJBIION ayIUTOPUH.
[Tpu HEoOXOAMMOCTH OOYYAIOIIMMCS MPEUIaraloTcss HabOPhl JEMOHCTPAIIMOHHOTO 000pYyA0Ba-
HUSI M Y9eOHO-HArJISHBIX T0COOUH, 00eCcTIeunBaroIne TEMaTHUECKHE MILTIOCTPALIHH.

CamocTosTenbHas paboTa 00yJaromMXcsl BHIIOIHAETCS B CHIEUATM3UPOBAHHON ayauTO-
puM, KoTopasi o0opyJoBaHa yueOHOIl MeOenbio, KOMIBIOTEPHOM TEXHHKOW C BO3MOXKHOCTBIO
NoAKIIOUeHUs K ceTu «MIHTepHeT» U 00eCTieueHHeM JJOCTYIIA B AJIEKTPOHHYIO HH(OPMAITMOHHO-
oOpa3zoBatenbHyto cpeny YIJITY.

EcTth nmomenienue A XpaHeHUus U NPOPHIAKTUYECKOTO 00CTyKMBaHUs yueOHOro o0o-
pPYZAOBaHMUSL.

TpeGoBanus K ayAUTOPUAM
HaumeHnoBanue crienquajlbHbIX OMEILEHUI OCHAIIeHHOCTh CIEIUAIBHBIX TIOMENCHUN
1 TIOMENECHUH JJIS1 CAaMOCTOSITETIbHOM PabOoTHI Y TIOMEIEHUH JIs1 CaMOCTOSTENbHON PabOTHI

Ilomemenne [ JIEKOUOHHBIX — 3aHATHUH,
TPYIIIOBBIX Y WHIWBHIYAJIBHBIX KOHCYJIbTa-
LUH, TEKyIIEW W NPOMEXYTOYHOM arrecra-

IlepeHocHass MyJIbTHMEOUKHAS  YCTAaHOBKA
(mpoexTop, 3KpaH).
VYyeOHast mebenb

117078
[Tomewmenue ans nposeneHus npaktudeckux | CTOIbI KOMIBIOTEPHBIE, CTybs. [lepcoHans-
3aHATUHI, IPOMEXKYTOYHOM aTTECTALMH. HbIE KOMIBIOTEPHL. Beixox B MIHTEpHET.

[TomerieHus 151 CaMOCTOSITEILHON pabOThI Cromnbl, CTynbs, 5KpaH, mpoektop. PabGoume

MeCTa CTYJICHTOB, OCHAIIIEHBI KOMITBIOTEPAMH
C BBIXOJIOM B ceTh VIHTEpHET U AJIEKTPOHHYIO
nH(pOPMaAIMOHHYIO 00Pa30BaTEIBLHYIO CPEY.
[Tomemienue st XxpaHeHus U npodunakTude- | PacxogHple mMarepuanbl s peMOHTa M 00-
CKOT0 O0CITYy)XKMBaHUsI Y4eOHOTOo 00OpYyHOBa- | CIY)KHBAaHUS TEXHUKH. MecTta i XpaHSHHS
HUS 00opynoBaHus
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