MUWHUCTEPCTBO HAVKH U BBICIIIETO OBPA3OBAHMS POCCUICKOI
®EJIEPALINN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YUYPEX/IEHUE BbICHIEI'O OBPA3OBAHIA
POCCHUMACKUN XUMUKO-TEXHOJIOT MYECKHUIA YHUBEPCUTET
NMEHU I.1. MEHJAEJIEEBA

HoBomockoBckuii HHCTHTYT (uiiuali)

YTBEPXIAIO

B.JL [lepByxun
08 2022

PABOYASA ITPOI'PAMMA 110 JIUCHUIIJIMHE

B1.0.10 «MaTreMmaTuka»

HanpagJieHue NoAroToBKu
18.03.01 «XumMuueckass TEXHOJIOTUA»

IIpoduib moaAroTOBKHU
«XHMHYecKasi TEXHOJOTus OPraHu4Ye€CKUX BeHICCTB)»

dopma o0yuyeHust

OYHas1

KBanunduxkanus: 6akanasp

HoBoMocKOBCK
2022



1 OBIIME ITOJIOKEHUSA
HopMaTuBHBIE TOKYMEHTbI, HCII0JIb3yeMble MPU pa3padoTKe 0CHOBHOI 00pa30BaTebHOI MPOrpaMMbI

HopmaTuBHYT0 ipaBoByto 0a3y pa3paboTku pabodeil mporpaMMBbl AUCITUTLTHHEI COCTABIIIOT:

- ®enepanpHblil 3ak0H OT 29.12.2012 Ne 273-@3 «O06 obpazoBannu B Poccuiickoit @eneparum» (¢ yaeTom
M3MEHCHUH U TOTIOJTHEHUH );

- @enepanpHbiii 3ak0H 0T 31.07.2020 T Ne304-D3 «O BHecenum m3MeHeHnit B DenepanbHbI 3ak0H «O0
obpazoBanuu B Poccuiickoii denepaimy» 1o BopocaM BOCIUTAHHS 00YYaIOMINXC»;

- ®enepanbHbIH TOCYIapCTBEHHBIH 00pa30BaTeNbHBIM CTaHAAPT BBICHIETO 00pa30BaHMs —OakajgaBpHaT IO
HanpasieHuto noaroroBku 18.03.01 «XuMudeckas TEXHOJIOTHS», YTBEPKACHHBIHIIPUKA30MMUHUCTEPCTBA HAYKH
u BeIcmiero obpa3osanus Poccuiickoit @emepannm ot 07.08.2020 r. Ne 922(3apeructpupoBaH MHUHHCTEPCTBOM
foctunmu Poccmiickoit @epepanun 19.08.2020 r.,pernctparmorssiiitNe 59336);

- [Ipuxa3z Muno6pHayku Poccnu ot 05.04.2017 Ne 301 (B pen. ot 17.08.2020 1.) «O6 yTBep)nenun [Hopsiaka
OpTaHM3alli W OCYIIECTBICHUS O0pa30BaTENbHONW NEATEIBHOCTH 1O 00pa30oBaTENbHBIM IPOrpaMMaM BBICIIETO
00pa3oBaHus — IporpaMMam OakaxaBpHaTa, IIporpaMMam CIICHAINTETa, IPOTpaMMaM MarucTpaTypo»;

- [lonokeHne o MPaKTUUECKOH MOATOTOBKE 00yJaromuxcs, yTBEPKICHHOE NMPUKa30M MHUHHCTEPCTBA HAYKH
U BbICIIEro oOpaszoBanust Poccuiickoii deaeparu U MuHUCTepCcTBa MpocBemieHus Poccuiickoit denepanuu ot
05.08.2020 r. Ne 885/390 (3apeructpupoBan MuHUCTEpCTBOM toctuiinu Poccuiickoii @enepanuu 11.09.2020 r.,
peructpanroHHbIid Ne 59778);

- Ilpukaz MuHucrepcTBa obpasoBaHusi u Hayku Poccuiickoit ®@enepaunu ot 08.02.2021 r. Ne 83 «O
BHECEHMH M3MEHEHWH B (eaepaibHble rocyJapCTBEHHbIE 00pa30BaTeNbHbIE CTAHAAPTHI BBICILIETO O0Opa3oBaHMs -
GaxanaBpHaT 10 HANPABICHUAM IOATOTOBKIY;

- Meroau4yeckuMH PEKOMEHIAUMSAMH [0 OpraHM3alMu 00pa3oBaTENbHOIO IIpolecca A O0ydeHHs
WHBAJIHIOB M JIMIl C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI B 00pa30BaTENbHBIX OPraHU3alMAX BBICIIETO
00pa3oBaHKs, B TOM YHCJIE€ OCHAIIEHHOCTH 00pa30BaTEIBbHOTO Iporecca (YTBEp)KICHBI 3aMECTHTeNIeM MuHHCTpa
obpazoBanus u Hayku PO A.A. Kimmmossim ot 08.04.2014 Ne AK-44/058R);

- IlomoxeHwme O TOpsiIKE OpraHM3allMd M OCYLIECTBICHHS OOpPa30BaTEIbHOM JEATEIBHOCTH 110
oOpa3oBaTeNpHBIM INpPOTpaMMaM  BBICIIETO 00pa3oBaHMS - TporpamMmaMm OakajaBpuaTa, Iporpammam
crienuanurera, nporpaMmmam Maructpatypsl B HU PXTY um. J[.1. MenaeneeBa, NpUHATHIM pelIEeHUEM Y YEHOTO
coBeta HU PXTY um. [I.1. Menneneesa ot 30.10.2019;

- Tlonoxxenue o (oHAE OIEHOYHBIX cpeAcTB B HOBOMOCKOBCKOM HWHCTUTYTE ((punmane) ¢enepaibHOTO
TOCYJapCTBEHHOTO OI0/KETHOTO 00pa30BaTEIbHOTO YUPEkKACHHUS BhICIIEro oOpazoBanus «Poccuiickuii XUMUKO-
TexXHoJoruueckuil ynusepcurer uMmenu [I.M. Menneneesa», NpuHATbIM pelieHueM YdeHoro coera HU PXTY
mMm. JI.1. MenneneeBa ot 26.05.2022;

- INonoxxenuss 06 >MEKTPOHHOH HH(OPMALMOHHO-00pa3oBaTesIbHON cpene HoBOMOCKOBCKOTO HHCTHTYTa
(punmmana) geneparbHOTO TOCYAAPCTBEHHOTO OIOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHUS BBICIIETO 00pa30BaAHMUS
«Poccuiickuii XUMHKO-TEXHOJIOrHuYecKuil yauBepcuteT umenu .M. Menneneesay;

- JlokanpHBIE HOpMaTHBHEIE akThl HOBOMOCKOBCKOTO MHCTUTYTA ((prmnana) PXTY um. [[.1. Merneneesa.

[Iporpamma paccuntana Ha U3y4eHHe AUCIUIUINHBI B TEYSHUE OJTHOTO CEMECTpa.

KoHTpos ycrieBaeMoCTH CTYICHTOB BeJeTCs [0 MPUHATON B MIHCTUTYTE cucTeMe.

Pabouast mporpaMMa TUCHUIUIMHBI MOXET OBITh peai30BaHa C MPUMEHEHHEM 3JICKTPOHHOTO O0YydeHHus U
JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHHA MOTHOCTHIO MIIH YaCTHYHO.

2. IIEJIb OCBOEHUS U 3AJAYHU U3YUYEHUSI JUCHUIIJIMHBI

Ienpr0 OCBOSHUS TUCITUTUIMHEI SBJIICTCS (POPMUPOBAHNE OO0YUJAIONTUMUCS CUCTEMbI 3HAHUH 00 OCHOBHBIX
MOJIOKEHUSAX ¥ TEOpEMax MaTeMaTHKH
OCHOBHOI 3a/1a4eil n3ydeHus TUCITUTUTHHBIL:
- (hopMHpOBaHHE DJIEMEHTOB NPO(HECCHOHATLHOW KOMIETEHTHOCTH CTYJeHTa WyTeM TPUBHTHS HABBIKOB
COBPEMEHHBIX BUJIOB MAaTEMAaTUYECKOTO MBIILIJICHHUS,
- IPUBUTHE HABBIKOB MCIOJIb30BaHHS MATEMAaTHUECKUX METOJIOB B IPAKTUYECKOUN NEATEILHOCTH.

3. MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII

Jucnmmumiaa B1.0.10 «Maremaruka» oTHocuTcsi K 0a3oBoi vactu Onoka 1 [ucuurinHbl (MOmyiH).
Ob6s3arenpHas 4acTb. [y yCHenrHoro oCBOSHUS AUCITUILTHHBI HE00X0IUMBI KOMIIETEHIINH, C(pOpPMUPOBAaHHbIE TIPU
M3ydeHUH anreOpbl, TEOMETPHH, MIEMEHTAPHBIX (YHKIHMHA U MpaBwil Au(¢epeHIpoBaHns B 00beMe MIKOIBFHOU
MPOTPaMMBI.
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M3yueHne MaTeMaTHKH CIIOCOOCTBYET YCIIENTHOMY OCBOSHHUIO BCETO KOMITIEKCA TEXHUYECKUX M CIEIUATBHBIX
JUCITUTUIAH 00pa30BaTeNIbHOM MporpamMMbl. JlaHHAs TUCITUTUTMHA SBIISETCS NMPEIIISCTBYIONMIEH IS CIIE YOI
TUCHUIUIAH: KYpcOB (H3HKH, XHMHH, a TaKkKe IUCIHUIUINH XHMHKO-TEXHOJIOTHYECKOTO HAalpaBICHU:
OpraHMYecKasi XUMUs, HeOpraHHIeCcKasi XUMHUS, | T. II.

4. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA IUCHUIIJINHBI
W3yueHne JUCIUIUIMHBI HAPABJICHO HA MPUOOPETEHHE CICAYIOMINX KOMIEeTeHIHIi:
— YHuBepcanbHble koMneTeHun (YK) 1 uHAMKATOPBI X JOCTHKEHUS:

Hanmenosanne
KaTeropuu
(rpynmsr) YK

Kon 1 nammenoBanne YK
BBITTYCKHHAKA

KOI[ 1 HAMMCHOBAHUC MHAUKATOPA NOCTUKCHUS VK

CucreMHoOE 1

YK-1. Crocoben
OCYULIECTBJISAT IIOUCK,
KPUTUYECKUN aHAIU3 U

'YK-1.1 Ananmusupyet 3agady, BeIIENsIA e€ 0a30BbIe
cocraBistronue. Onpenensier, THTEPIPETHPYET U PAHKUPYET
nH(bOpMaLHIO, TPeOYEMYIO IS PELICHHUS OCTaBJICHHOM
3a1a9K

'YK-1.2 OcymecTBiseT MOUCK HHPOPMAIIUH TS PELICHUS
MOCTaBJICHHOM 3a1a4yl 110 PA3IMYHBIM THIIAM 3alIPOCOB

KPUTUYECKOE cuHTe3 HHPOPMAIIIH, 'YK-1.3 [Ipu o6paboTke nndopmanuu otiandaeT GakThl OT
MBIILIJICHHAE IPHUMEHSATH CHCTEMHBIN MHCHHI, HHTEPIIPETAIHA, OIICHOK, POPMHUPYET COOCTBCHHBIC
HOAXOJ /I PeLIeHUs MHCHHS U CYXKJCHHUS, apTYMEHTUPYET CBOU BBIBOJIBI U TOUKY
MIOCTaBJICHHBIX 33724 3pEHUSL;
'YK-1.4 PaccmaTpuBaeT 1 npeaaraeT BO3MOKHBIC BAPHAHTHI
peIIeHAS TTOCTaBICHHOH 3a/1a4M, OLICHUBAsA WX JOCTOMHCTBA U
HETOCTAaTKA
VK-2. Crocoben YK-2.1 OnpenensieT Kpyr 3ajja4 B paMKax [MOCTaBJICHHON
oIIpeeIsTh KPYT 33134 B eI, ONPE/ICIISICT CBA3U MEX/y HUMH U 0)KU/IaeMble
paMKax MocTaBieHHO# remu | PE3YIBTATBI HX PEHICHHA
1 BBIOWPATh ONITUMAIIbHBIC
OnruMusanus

MCTOAOB PCUICHUA

CrIOCOOBI UX PEIICHHS,
MCXOMs U3 IEHCTBYIOLINX
[IPaBOBBIX HOPM,
MEIOLIUXCS PECYPCOB U
OrpaHUYEHUN

Oomenpodeccuonanbubie komnereHuuu (OIIK) u nHAMKATOPBI MX JOCTHKEHUS

HaumeHnoBaHue
KaTeropuu

(Tpyrmiisr)
OIIK

Konx n nanmenosanmne OITK

Kon n HanmenoBanune nHaukatopa goctmwkenns OIMK




OIIK2 Cnocoben OIIK-2.1 3naet coBpeMeHHbIE MaTeMaTHUeCKne U (PU3UKO-

HCIIOb30BaTh XUMHYECKHE METO/IbI I PELIEHUS 3a1a4 IIPO(ECCUOHANBHOM
EcrecTBeHHOHAYIHAS MaTeMaTH4ECKUEe, PU3MUECKUE, | AEATETLHOCTH
IMOATOTOBKA (hU3UKO-XUMHUUYECKHE,

OIIK-2.2 Biageer 1 UCIIONB3yeT COBPEMEHHbIC METO/IbI 1 0a3bl

XUMHYCCKUEC MCTOJbI JJIA o
JaHHBIX JUIL pCHICHUA 3a1a4 HpO(i)eCCI/IOHaIH;HOI/I JACATCIIBHOCTH

peuieHud 3aga4

Ipo(eCcCHOHANBHON OIIK-2.3 [IpnmeHseT 0OCHOBHBIE SKCIIEPUMEHTAIBHBIE METOIBI
ACATCIILHOCTH HCCIeTOBaHMs HU3NKO-XUMHUECKIX CBOMCTB BEUICCTB, a TAKXKE
TEOPETUYECKUE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCLHUILINH K
PELIEHUIO IPAKTUYECKUX BONIPOCOB XUMUUECKOHN TEXHOIOTUU

41. Pe3yJII>TaTLI 06y‘l€HI/Iﬂ o JTMCHHHUMIIJIMHE, COOTHECCHHbIC C YCTAHOBJICHHBIMU B
nmporpaMme CricllMaJIuTeTa HHANKATOPaAMH T0CTUKCHU S KOMlIeTeHIIHﬁ
B pe3yn1>TaTe 1/13yqu1/1$1 JUCIHUITIINHBI CTyI[eHT JOJI’KCH:
3name:
- OCHOBHBIC ITOJIOKEHHSI aHAIUTHYECKON T€OMETPUHU U IMHEHHON anreOphl, MOCIeI0BATEIbHOCTH U PSIIBL,
muddepeHInaNb HOE U MHTETPAIIBHOE UCUUCIICHHUS, TeOpUr Au(GepeHINaIbHBIX YpaBHEHUH
- Ymems:
- TpUMEHATh MaTeMaTHYCCKWe METONBI JUIA peIIeHHs 3aAad B O0JacTH XHMHUH M XHMHUYECKOH
TEXHOJIOTHH.
- Bnaoems:

- YNCICHHBIMH METOJaMH pemeHus aud(epeHnnanbHbIX U anreOpanyecKuX ypaBHEHHH, METOIaMH
JTUHEWHO! anreOphl, aHATUTHYSCKON TeOMETPHH.

N COAEPXAHUE JUCIHUITJINHBI
5.1. O0beM TUCHUILTHHBI U BUABI Y4eOHOH padoThl

OOmast TpyJJ0eMKOCTh JUCIHUIUIMHBI cocTaBiseT 432 yaca winu 12 3aueTHbIX equHull (3.€). 1 3.e. paBHa 27
ACTPOHOMHMYECKUM YacaM WM 36 akaJIeMUIECKUM JacaMm.

Tabnwmna 1. Bunbr yaeOHO# paboThl 1 00bEM TUCIUTLTIHEL

Bun yue6HO# paboThI Bcero dac. Teon > con.
KonrakTHas padora o0yuyarouerocsi ¢
nejaroru4yecCKUMHu padoTHUKaAMH (BCero) 206,6 103.3 103.3
KonrakTHas pa6ora, aynuropHas 204 102 102
B TOM YHCJIC: - = -
Jlekipn 68 34 34
IMpaktrueckue 3ansatus (113) 136 68 68
Buy aTTecTanuy (3K3aMeH) 0,6 0,3 0,3
Koncynbranuu nepesa s5K3aMeHOM 2 1 1
CamocrosiTesibHasi padoTa (Bcero) 154 77 77
B Tom uncie CP: - . .
ITpopaboTka JIEKIIMOHHOTO MaTepHaa 34 17 17
IToaroToBka K NpakTUYECKUM 3aHSATUSIM 34 17 17
Brinonnenue MP3 74 37 37
[MoxroToBKa K KOHTPOJIBHBIM ITyHKTAM 12 6 6
IMoaroTroBKa K 3K3amMeHy 714 35,7 35,7




Oo6uras TPyI10eMKOCTh gac. 432 216 216
3.C. 12 6 6

6. Conepxkanue TUCIHUILTAHBI

6.1 Pa3nepl JMCHHUILIMHLI M BUABI 3aHATHI

3aHaTus

No CEeMUHApPCKOT0 THIIA

HaumenoBanue pazgena Jlexuun CPC* Kontp | Bcero

paszen [Ipaxkr. JIab.
a JACLUATIIINHBL Jac. saHsTIS SaHsTHS yac. 0J1b qac.
qac. qac.
Tewma 1. JIuneitaas anreOpa. 6 14 - 14 34
2 | Tema 2. BekropHas anrebpa 4 10 - 10 26
3 Tema 3. AHanuTHYIECKas 10 14 ) 14 38
TEOMETPHS
4 Tema 4. DneMeHTH TEOpUH 2 2 ) 2 6
MHOXKECTB
5 Tema 5. BBC,E[CHEIG B 8 18 ) 18 44
MaTeMaTHYeCKUH aHAIN3
6 Tema 6. @yHKIMU 4 10 ) 10 24
HCCKOJIbKUX NEPEMCHHBIX
7 Tema 7. UnTerpanibHOE 8 16 ) 18 42
HCUUCIICHUE
8 Tema 8. Tucddpepennunanbpabie 8 16 ) 18 42
YpPaBHEHUS
Tema 9. UnTerpanbpHoe
9 | ucumcneHue GyHKIHA 4 8 - 8 20

HECKOJIbKUX MEPEMEHHBIX
Tema 10. DineMeHTEI

10 2 2 - 4 8
(YHKIIMOHAIBHOTO aHAJI3a
Tema 11. dyHK1IUHN
KOMILTIEKCHOTO TIEPEMEHHOTO
Tema 12. UnciioBsle 1

12 4 8 - 8 20
(YHKIIMOHATBHEIE PSIIBI

Tema 13. OmepanuonHOe

11

13 4 10 - 12 26
HCUYUCIICHUE
Koncynbranuu nepen 2 2
9K3aMEHOM
Bup arTecTanyy (3K3aMeH) 0,6 0,6
IToaAroToBKa K 3K3aMeHY 71,4 71,4
Bcero 68 136 - 154 72 432

6.2. Coxep:kaHue pa3nejoB u TeM (MOAPA3AETOB) THCIUITIAHBI

Paszgea 1. Jluneitnas aareopa

Omnpenenuteny M UX cBOHcTBa. MuUHOpBH M anredpanyueckue JOIMOJHEHHA. Teopema
pazioxeHus. PerieHue cucteMm JIMHEHWHBIX aireOpanueckux ypaBHeHHI mo meroxy Kpamepa.
Martpuiisl, aerictBus ¢ HUMU. [ToHaTne oOpaTHON MaTpuIlsl. Perenne MaTpUUHBIX ypaBHEHUH €
nomouibio oOpatHoi MaTpullbl. Panr marpuiel. Teopema o panre. Beluncinenue panra MaTpHiibl.
Pemenune cucreM nuHENHBIX ypaBHEHMM MeTtonoM ['aycca. COBMECTHOCTb CHCTEM JIMHEWHBIX
ypaBHeHul. OpHOpogHas MW HeogHopoaHas cuctembl. Teopema Kponekepa-Kanemnu.
DyHIaMEeHTAIIbHAsL CUCTEMA PELICHUN.

Pa3nes 2. BekTopHas anredpa



JIunelinble mnpocrpaHcTBa. JIMHEHHas 3aBUCUMOCTD M HE3aBUCUMOCTb CHCTEMBI
BEKTOpOB. Pa3smepHOCTh M 0a3uc JIMHEWHOrO MpocTpaHcTBa. Meton koopauHat. KoopawHatsl
BekTopa. [IpeoOpa3oBaHme KOOpIWMHAT TpU Tepexojie K HOBOMY Oasucy. EBKINMIOBBI
npoctpancTBa. OpTOrOHANBHBIA W OPTOHOPMHUPOBAHHBIN Oa3uc. Bekrtopel.  Jluneiinbie
omepanuuu HajJ BekTopamu. Hampasistomue KocuHychl W JuiMHa Bekropa. CkanspHoe
MIPOU3BEJICHNE BEKTOPOB U €ro cBoicTBa. J/[MHA BEKTOpa M yroia MEXAy ABYMsI BEKTOpaMHu B
KOOpAWHATHON (opme. YCIoBHE OPTOTOHAIBHOCTH JABYX BEKTOPOB. MeEXaHWYECKHH CMBICI
CKAJIIPHOTO IIpoU3BeleHUs. BekTopHOE ponu3BeaeHUE ABYX BEKTOPOB, €r0 CBOMCTBA. Y CIIOBUE
KOJUIMHEAPHOCTH JBYX BEKTOPOB. ['€OMETpHUYECKHIl CMBICI ONpPENEIUTENS BTOPOro MHOPSIKA.
[Ipocreiiine NpUIIOKEHUST BEKTOPHOTO IPOM3BEICHUA B Hayke M TexHuke. CMmenaHHoe
IIPOU3BEICEHUE TPEX BEKTOPOB. ['€OMETPUUECKHII CMBICI ONPEAECIUTENST TPEThEro IOopsiKa.
Jlunelinpie omepaTtopel W JEHWCTBHS ¢ HUMH. Matpuia jguHerHoro orepatopa. CoOCTBEHHBIC
YKCJIa U COOCTBEHHBIE 3HAYCHUS TMHEHHOTO OIepaTopa.

Pa3nes 3. AHasmmTnuyeckasi reoMeTpust

YpaBHEHUS TUHUIA HA TIOCKOCTH. Pazmianeie GopMbl ypaBHEHUS IPSIMOM Ha TIOCKOCTH.
VYron Mexay npsAMbIMU. PaccTosiHue OT TOYKH A0 NPSAMOM. YpaBHEHUS IUIOCKOCTH U IPSIMOM B
IIPOCTPAHCTBE. YTOJI MEXKIY IJIOCKOCTSIMU. YTOJI MEXAY NPSIMBIMHU. YTOJI MEXAY NPSIMOU U
IUIOCKOCTBIO. PaccTossHME OT TOYKM 10 IIOCKOCTH. KpuBBIE BTOPOro mopsaka: OKpYKHOCTb,
jyuMIC, runepobosa, napadosa. Kpusble BTOpOro mopsaka: OKpYKHOCTb, JUIMIC, THIEpOoIna,
napabosa, X reoMeTpUyYecKre cBoWcTBa U ypaBHeHUs. [lonsipHble KOOPIMHATHI HA TIOCKOCTH.
KpuBsie B monsipubix  koopauHartax. KBagpartuansie Gpopmbl. MaTpuna KBaapaTHIHON (HOPMBIL.
[TpuBenenue kBagpaTUUHON (POPMBI K KAHOHUYECKOMY BUY.

Pa3znen 4. JjieMeHTHI TEOPUU MHOKECTB

MuoxectBa. OcHOBHBIE onpeziesieHus U npumepsl. OTobpaxenue (GpyHkuus). Bzanmuo
o/lHO3Ha4YHOe oToOpaxenue. Cyneprno3unus. PaBHOMOIHOCTh MHOXeECTB. KoHEeUHbIe U cueTHbIE
MHO’K€CTBA. YacCTUYHO YNOPSAOYEHHBIE MHOKECTBA. JIMHEMHO yNOpSAAOYEHHBIE MHOXKECTBA.
TouHast BepXHAA U HUXKHSIS TPaHU NOAMHOKecTBa. Onepanuu HajJl MHOKeCTBaMHU (00BbEIMHEHNE,
NIEPECEUCHNE, PA3HOCTb, CUMMETPUYECKAasi Pa3HOCTb, NPOU3BEIEHHE MHOXKECTB, MHOKECTBO
MOJIMHO>KECTB)

Paszpnen S. {uppepennuaibHoe ucyucaeHHe PyHKIUN OHOM NepeMeHHOoI

Oynknusg. O6nacte ee ompeneneHus. CrocoObl 3amaHusi. OCHOBHBIE 3JIE€MEHTapHbBIC
¢ynkuuu, ux coiictBa u rpaduxu. CrnoxxkHble M oOpaTHble (QyHKUMH, ux rpaduku. Krmacc
anemeHTapHbx (yHknuil. [lpenen ¢ynkmuum B Touke. Ilpemen dyHkIMu B OECKOHEYHOCTH.
[Tpenensl MoHOTOHHBIX (yHkIMH. CBolicTBa mpenenoB. beckoHeyHO Maiible M OECKOHEYHO
OomnbiIve B TOYKE (QYHKIMH, UX cBoicTBa. CpaBHEHHE OECKOHEUHO MasbIX. DKBHBAJICHTHBIE
O6eckoHeuHO Manble. [IpuMeHeHHe OSKBUBAJIEHTHBIX OECKOHEYHO MallbIX K PacKpBITHIO
HeomnpeaeneHHocted. HenpepriBHOCT,  (pyHKIM B Touke. HenpepbIBHOCTH OCHOBHBIX
aneMeHTapHbIX (yHKIMHA. CBoWcTBa HempepbIBHBIX (pyHKIMH. Kinaccudpukanus Touek paspbiBa.
[Tonstue Qynkuuu, auddepenuupyemoir B Touke, auddepeHnman GyHKIUH U €ro
reomerpuueckuii cMbica. [IpousBoaHas ¢GyHKINH, €€ CMBICT B pa3iUyHbIX 3ajavax. [IpaBuia
HaXO0X/IeHUs NMPOoU3BOAHON U auddepenunana. [IponsBogHas cioxHONH U 00paTHONH (PYHKIIHU.
WNuBapuantHocts Qopmel  nuddepenumana. JuddepenuupoBanue (yHKIMHA, 3aJaHHBIX
napamerpuuecku. [IpousBoansie n nuddepeHuansl BHICIIUX MOPSIKOB. TOUKH IKCTpeMyMma
¢ynkunu. Teopema ®depma. Teopemsl Pomns, Jlarpanxka, Komm, ux npumenenue. IlpaBuio
Jlonurans. ®opmyna Teinopa. Psn Maknopena. Ilpumenenne ¢opmynsl Telinopa B
BBIYUCIUTEILHOW MaTeMaThKe. YCJIOBUS MOHOTOHHOCTH (DYHKIMH. DKCTpeMyMbl (DYHKIHH,
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HeoOxonumoe ycnoBue. Jlocrarounsle ycnoBus. OTbICKaHUE HAMOOJBIIETO M HAMMEHBIIErO
3HaueHni QyHKIuu, auddepeHnupyemMon Ha otpe3ke. MccnemnoBanue BBITYKIOCTH ()YHKIIHH.
Touku nepern6a. AcumntoTsl ¢pyHkuuid. [lonsTie 06 acumnroTHUecKoM paszioxeHud. Oomas
cXeMa HCCIIeJOBaHus (PYHKIIUU B TOCTPOSHHS ee rpaduka.

Pazgen 6. DyHKIIUU HECKOJIBbKHUX MEePeMEeHHBIX

OYHKIMK HECKOJbKUX mepeMeHHbIXx. OOnacts onpenenenus. Ilpegen dyHKuu.
HenpepsiBHOCTE. HekoTopble MOHATUSA TONONOTHM. YacTHble MNpPoOU3BOAHBIE. [lomHBIM
muddepeHman, ero cBsi3b C YaCTHBIMHM IMPOU3BOJIHBIMH. VHBapuaHTHOCTH ()OPMBI MOJIHOTO
muddepennmana. KacarenpHas miockocTh M1 HOpMallb K OBEPXHOCTH. ['eOMeTpUUYECKUil CMBICT
nonHoro auddepenunana. YacTHble MNPOU3BOAHBIE W TMOJNHbIE AU(depeHlnanbl BBICIINX
nopsakoB. ®opmyna Teitnopa. DxcTpeMyMbl QyHKIIUM HECKOJIBKUX MepeMeHHbIX. HeoOxonumoe
yCIIOBHE 3KCTpeMyMa. JlocTaTOuHbIE YCIOBUS IKCTpEMyMa.

Paszpnen 7. UnTerpasbHoe ucuncjieHue (PyHKIMH OJHOM NepeMeHHOM

3ajauu, TpUBOASILINE K TOHATHIO MHTErpaja. TeopeMa CyliecTBOBAHUS ONPEAEIEHHOIO
uHTerpana. CBOMCTBa ONMpeNeNeHHOTO MHTerpayia. Teopema O CpelHeM 3HAaYeHUW HHTerpaa.
®opmyna HeroTtona-JleliOnuna. HeomnpeneneHHsld uWHTErpana, ero cpoictBa. Tabnuna
omnpeneNeHHbIX HHTerpasioB. OCHOBHBIE METOJBI HHTETPUPOBAHMS (3aMEHA TIEPEMEHHOM,
UHTETPUPOBAHUE TI0 YacTAM, PEKyppeHTHble QopMyibl). MHTerpupoBaHue panroHaIbHBIX
npobeii. HTerpupoBaHre HEKOTOPHIX UPPAIIMOHAIBHBIX U TPAHCIICHICHTHBIX (QYHKIHMA. 3aMeHa
MEPEMEHHBIX W HWHTETPUPOBAHMUE 10 YACTSAM B ONpeAcieHHOM uHTerpaie. IlpunoxeHus
ONpPEENIEHHOr0 HHTEerpaia (BbIYMCIEHUE IUIomaae, o0bemMoB, i ayr). OmnpeneneHHbIN
WHTErpaJl B MOJIApHOH cucTeme kKoopauHaT. HecoOctBennslie nunterpainsl | u |l pona. Ilpusnaku
CXOJUMOCTH.

Paszgea 8. luddepenunaibubie ypaBHeHUs

OcHoBHbIE ompesaeneHus. 3afaud, NpUBOAAIINE K TUddepeHInanbHbIM yYpaBHEHUSIM.
HauaneHele u kpaeBble ycnoBus. 3amada Komm. Teopema IIukapa. OnHOponHBIE JTUHENHBIE
mubdepeHManbHble  ypaBHeHHUs. JIMHelWHass 3aBUCHUMOCTb W HE3aBUCUMOCTb  (DYHKIIM.
Kpurepuii nuHelHONW HE3aBUCUMOCTH cucTeMbl ¢GyHKIMH. DPyHAaMeHTalbHas cHucTeMa, ee
cymecTtBoBaHue. [loctpoenue oOuiero pemnieHus: JuHEHHOro AU¢GepeHINaIbHOTO0 YpaBHEHUS.
Heonnopoanbsie nuHelHble auddepeHnmanbable ypaBHeHUs. CTpyKTypa OOLIEro pereHwHs.
OpnHopoaHble TUHEHHBIE AU(depeHlInaTbHble YPaBHEHUS C MOCTOSHHBIMH KO3()QHUIIEHTaMU.
Xapakrepuctuueckoe ypaBHeHue. HeonHoponnble nuHeliHble TuddepeHanbHble ypaBHEHHs C
NOCTOSSHHBIMU KO3 dunmentamu. I[logbop yacTHBIX pelieHu B cioyyae MpaBOd 4acTu
cnenuanbHoro Bujaa. Ooume onpeneneHus. OTHOPOAHbBIE U HEOJAHOPOAHBIE CUCTEMBbI JIMHEHHBIX
muddepeHIMaTbHBIX YpaBHEHUH B HOpMalbHOM BHJle. DyHIaMEHTalbHAs CHCTEMa peELIeHHH
muddepeHManbHbIX ypaBHeHUH. Kputepuii nuHelWHONW He3aBUCUMOCTH perieHuil. Cucrembl
JUHEHHbIX  IuddepeHIHaTbHbIX  ypaBHEHHMH ¢ HOCTOSHHBIMU KO3 HULIMEHTaMHU.
Xapakrepuctudyeckoe ypaBHeHue. Ciydail 1eHCTBUTENbHBIX, KOMIIEKCHBIX M KPAaTHBIX KOpHEN
XapaKTepUCTUUECKOI0 ypaBHEHU. MaTpuuHas 3anuch cucteM nuddepeHImaibHbIX YypaBHEHUH.

Pasznen 9. UnTerpajibHoe ucuncjieHue (PyHKIMH HECKOJIbKHUX NepeMEeHHbIX

OO1iee MOHATHE UHTETPaa OT PYHKIIMU HECKOIBKUX NepeMeHHbIX. [IBOWHON U TpOiHOI
WHTErpaJIbl UX CBOMCTBA. CBEEHNE KPATHOIO MHTETpaia K OBTOPHOMY. 3aMEHa IIEPEMEHHBIX B
KpaTHbIX HHTerpanax. KpaTHple uHTerpaisl B chepuyeckod, HMUIUHIPUYECKOW U TOJSIPHOM
cucrteme koopauHat. Kpusonuneitnsle unTerpansl | u Il poma, ux cBoiictBa. Ilonsarue
noBepxHocTu. KacaTtenbHas JI0CKOCTh M HOPMaJIb K TOBEPXHOCTH. [I0BEpXHOCTHBIE MHTErPAJIBI,
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WX CBOMCTBA M BBIYMCIICHHE. ['€OMETpHUYECKHE W MEXaHUYECKHUE NPHUIIOKEHHUS KpaTHBIX
HMHTETPAJIOB.

Pazgea 10. diaeMeHTHI PYHKUMOHAJIBHOIO AHAJIN3A

Merpuueckue npoctpancTBa. HopMmHpoBaHHBIE NPOCTPAHCTBA. beckOHEUYHOMEpPHBIE
€BKJIMJIOBBI IIPOCTPAHCTBA. baHAXOBBI U THIILOEPTOBBI TPOCTPAHCTBA.

Pa3znen 11. (I’yHKIII/II/I KOMIIJICKCHOT'O IIEPEMEHHOI'0

Kommnnekcubie qucia, IICfICTBHSI Hag HUMMU. MOI[y.]IL U apryMCHT KOMIIJICKCHOI'O 4uCJia.
Tpuronomerpuyeckas 1 nokasareiabHast popma 3aucu KOMIIEKCHbIX uncen. Popmyina Ditnepa.
N300pakeHre 4Yncen Ha KOMIUIEKCHOW IUIOCKOCTH. OCHOBHBIE (YHKIMH KOMILJIEKCHOTO
IIEPEMEHHOT0, UX CBOMCTBA.

Pa3zpnen 12. YucinoBbie 1 GyHKIIHOHAIbHBIE PSAAbI

Yucnossle psabl. CxomumocTh U cymma psjna. HeoOxoaumoe ycClIoOBHE CXOJIMMOCTH.
HevictBua ¢ psgamu. MeTonpl MCCAENOBAaHHUS CXOAUMOCTU PsioB. DYHKIMOHAIBHBIE PSIIbIL.
Ob6nacte CcXOOMMOCTH, METOABI ee ompeaeneHus. CreneHHble psaabl. Paznoxkenue ¢GyHKIMI B
cTeneHHble psanbl. [IpUMEHEHHE CTENEeHHBIX PSAOB B MPUOJMKEHHBIX BBIYUCICHUSAX. Psbl
Oypre. Paznoxenue B psg Oypre NepuOAUUECKUX U HEMIEPUOINUECKUX (HYHKITHIA.

Paszgea 13. OnepannonHoe ucumucjieHue
[IpeoOpazoBanme Jlamutaca, ero cBoiictBa. Kinacc opurunanioB. Kmacc m3o0paskeHHIA.
OCHOBHI)IG TGOpCMBI OHepaHI/IOHHOFO NCUUCIICHHUA. CHOCO6I>I BOCCTAHOBJICHUA OpI/IFI/IHaJIa 110

u3zo0paxxkenuto. CBepTka OpUrHHalioB, ee cBoicTBa. [IpeoOpa3zoBanue Jlamiaca CBeEpTKH.
Pemenne nuddepennmanbHbIX ypaBHEHUN U CUCTEM OINEPAIMOHHBIM METOOM.

7. COOTBETCTBUE COAEPKAHUSA TPEBOBAHUSIM K PE3YJIbBTATAM OCBOEHUSA
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8.1. IlpakTnyecKkue 3aHATUSA

Tembl NMPAKTUYCCKUX 3aHATHH O JUCHUIINHE

Ne i/t

Ne paznena
JIUCTIATUTMHBI

TeMbl MPaKTUUECKUX 3aAHATUI

Yacrul

Pazgen 1

Brrancienne onpenenurenei. OCHOBHBIE JEHCTBUS C MAaTPUIIAMH,
MOCTPOEHKE 0OpPAaTHOI MaTPHIIBI, pEILICHUE MAaTPUYHBIX YPaBHEHUI.
Pemenne cucteM JMHEHHBIX ypaBHEHHH ¢ ToMolbio popmyra Kpamepa, ¢
MOMOMIBI0 00paTHON MaTpuIbl, MeTooM ["aycca.

14

Pasznmen 2

HaxosxneHne koopJuHaT BeKTopa B 6a3uce. CkalsipHOe, BEKTOPHOE,
CMelIaHHOe POU3BeICHUE BEKTOpOB. HaxoxkeHne cOOCTBEHHBIX YHCEN
1 BEKTOPOB MATPUIIBI

10

Pazpnen 3

CocraBiieHHe YpaBHEHUI IIIOCKOCTH M MIPSIMOU B IPOCTPAHCTBE.
IB3arMHO€ pacnosoKeHUe MII0CKOCTEH, MPSAMBIX, IPSIMOH U IJIOCKOCTH,
TOYKH U MIOCKOCTH, TOYKH U NpsiMoi. CocTaBiieHHE ypaBHEHUI KPUBBIX
BTOPOTO MOPSKA: OKPYKHOCTB, JJUIUIIC, TUIepOoa, napadona.
[TpeoOpa3oBanue 0OIIETO ypaBHEHUS KPUBOI BTOPOTO MOPSAKA K
KaHOHUYECKOMY BULY.

14

Paznen 4

KoHeunsle 1 cyeTHRIE MHOXKECTBA. YacTHIHO YHOPpAA0OYCHHBIC
MHOXecTBa. Onepaluy Hajl MHOKECTBaMH (00beIMHEHHE, TICPECEUCHNE,
[Pa3HOCTh, CAMMETpHYECKas Pa3sHOCTh, IPOU3BEICHUEC MHOKECTB,
MHOYECTBO ITOIMHOXECTB)

Pazpnen 5

Haxoxnenne obnactu onpeneneHus GyHKIUH, HCCIeI0BaHIE Ha
METHOCTH/HEUETHOCTh, IEPHOANIHOCTD. BRIUNCICHNE MTpeienioB
BIIeMEeHTapHbIX (QyHKIMH, NEpBBIi 1 BTOPOH 3aMedaTeIbHbIC TIPEIEIBI.
BerurcieHre Tpou3BOIHBIX 3JeMEHTapHBIX QYHKIMH, hyHKIUHA
BaJJaHHBIX ITAPAMETPHUYECKU M HESBHBIM CIIOCOOOM, JOTapu(pMHIECKOe
imuddepenunposanue, noBropHoe nuddepenurponanue. MccnenoBanue
(hyHKIIMM HA MOHOTOHHOCTB, HAXOXICHHE SKCTPEMYMOB, HAMOOJIBIIETO U
HaMMEHBIIIETro 3HaueHs (GyHKIMU. PernreHne TeKCTOBBIX 3a1a4 Ha
0e3ycIIoOBHBII SKCTpeMyM. BeIuncIeHHe Mpe/IeNoB ¢ ITOMOIIBIO ITPaBHiIa
Ulonuransi. MicenenoBanue GyHKIMiT Ha BBITYKJIOCTH/BOTHYTOCTb,
Hax0XJIeHHne To4Yek neperuda GpyHkunu. HaxoxaeHue acuMnTor
byuakuu. O61ee uccneaoBanue GyHKIMKA U MOCTPOCHHE ee rpaduka.

28

Paznen 6

Haxosxnenne obmacTu orpeneieHus (QyHKIIH, MCCIeIOBaHNE Ha
HETPEPHIBHOCTH. PacueT YacTHBIX MPON3BOIHBIX (DYHKIHH MIEPBOTO U
BBEICOKMX TOPAIKOB. Pacuer momHOTO MudpdpepeHImana u ero mpuMeHeHHEe
It IPUOTMYKEHHOTO BRIYUCACHUS GyHKIMK. HaxoxaeHne rpaiueHTa u
MPOM3BOJIHOM 10 HarpasieHuto. HaxoxaeHue 6e3ycioBHOTO U
[YCJIIOBHOTO 3KCTpeMyMa (pyHKIHUU (METO HEOTPEIEICHHBIX MHOKUTEIEH
Ularpanxa).

10

Paznen 7

Tabnuua onpeeneHHbIX HHTErpanoB. OCHOBHBIE METOJIbI
MHTETpUpOBaHNUs (3aMEHa IIEpEMEHHOM, HHTETPUPOBAHHUE 10 YaCTAM,
peKyppeHTHbIe GopMyJbl). IHTerpupoBaHue paroHaIbHBIX APOOEH.
MHuTerpupoBaHie HEKOTOPBIX HPPALIIOHAIBHBIX U TPAHCLIEHAEHTHBIX
(hyHKIMH. 3aMeHa IEPEeMEHHBIX 1 HHTETPUPOBAHMKE 110 YacTIM B
onpeneneHHOM HHTerpasie. [IprioxeHns onpeeleHHOro HHTerpaia
(BBIUKCIICHHE TUTOMIANEH, 00hEMOB, ik AyT). OnpeeeHHbI HHTErpal B
MoJsIpHOM cucteMe koopauHat. HecoOctBennsie unrerpaist I u Il pona.

16

Pazgen 8

IPemenune muddepeHIranbHbIX YPaBHEHUH IEPBOTO MOPSIKA: C

[Pa3 e SIOIIUMHCS [TEPEMEHHBIMHE, OJHOPOIHOE YPAaBHCHHE, THHEHHOE
ypaBHEHME, YpaBHEHUE BepHYIUIH, ypaBHCHHE B MTOJIHBIX
muddepenmmanax. Pemenve quddhepeHnnansHbIX ypaBHEHUH BTOPOTO
MOpPsIKA ITyTeM MPHUBEICHIS K YPAaBHCHHIO MIEPBOTO MOPSIKA.
OIHOpPOIHBIC ¥ HEOJHOPOIHBIC THHEHHbBIC TU(PepeHIIHaIbHEIC

ypaBHeHHs. Pemenue cucreM andQepeHnuaibHbIX ypaBHEHHH.

16
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Paznmen 9

IBerauciienre TBOWHOTO M TPOWHOTO MHTETrpaja. 3aMeHa MePEeMEHHBIX B
KpaTHBIX HHTETpanax. Haxoxaenue miomaznei ¢puryp u o0beMOB Tell C
MOMOIIBIO ABOWHOTO (TPOMHOTO) UHTETpaIa.

10

Pasznmen 10

OCHOBHBIE IEHCTBUSI C MHOXECTBAMHU B METPHIECKOM IIPOCTPAHCTBE.

11

Pazpen 11

CroxeHne, yMHOXKEHHUE U JIENICHNE KOMITIEKCHBIX uncen. Haxoxnenne
MOJyJIsl U apIyMEHTa KOMIIJIEKCHOTO Yuciia. TpuroHoMeTpudeckas u
rokasaTesbHas popMa 3anucu KOMILIEKCHBIX uncel. Bo3Benenue B
CTETICHb ¥ U3BJICYEHHE KOPHSA ¢ oMolIbio (opmyisl Myaspa. OcHOBHbIE
(hyHKIIHM KOMIUIEKCHOTO HEPEMEHHOTO.

12

Pasznmen 12

Haxox/aeHne cyMMBbl YUCIIOBOTO Psiia M UCCIIE0BAaHNE €r0 CXOAUMOCTH
(cpaBHeHHE psAIOB, pu3HAK [Jamambepa, pagukansHbIN npu3Hak Ko,
WHTETPAIbHBIA MPU3HAK). 3HaKodepeayromuecs psaasl. CTeIeHHBIC PAIBL.
Paznoxenne GyHKUMi B cTenieHHbIe psabl. [IpuMeHeHrne creneHHbIX
PSIIOB B MIPUOJIM>KEHHBIX BBIYMCIICHHSX.

13

Pazpgen 13

Tabnuua n3odpaxenuit Jlaruaca TunoBeix GyHkuuii. Haxoxnenue
MPSIMOTO U 00paTHOTO mpeodpa3zoBanuii Jlammaca mpocTeHmmx G yHKIHA.
Permenne nuddepeHuatbHbIX, HHTETPAIBHBIX YPAaBHEHUH U CHCTEM

imidhpepeHnmaNbHBIX YpaBHEHUH ONEPAIIMOHHBIM METO/IOM.
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8.2. JlaGopaTopHble 3aHATHS

JlaGopaTopHsle paboThI 10 qUcHUIUIMHE "MaTemarnka" He IpeyCMOTPEHBI.

IIpumepnas TemaTuka pegepaTon

Onpexnenenne eMEHTAPHBIX (YHKIHNA

I/ICTOpI/IH ITOABJICHUA KOMIIJICKCHBIX YHCCJI

CYH_IHOCTB JIMHEHHOM 3aBUCUMOCTH BCKTOPOB

OCHOBBI MaTEMaTUUECKOTO aHAIM3A.

Meronb! pelieHNs IMHEWHBIX YPABHEHUN.

Merons! pelieHNs HEIMHEWHBIX YPAaBHEHUM.

OCHOBHBIE TPUTOHOMETpUYECKHUE (HPOPMYIIBI.

Marematuk Diiniep u ero Hay4Hble TPYAbI.

I[eKapT " €Tr0 MaTCMAaTUUCCKUEC TPYObI.

OcHOBHBIC KOHICIIIHUHU MaTCMaTHUKH.

COBpeMeHHHe OTKPBITHA B 00J1aCTH MaTEMAaTHKH.

HpeI[CJ'ILI " NpOU3BOJHBIC: CYIITHOCTh, 3HAYCHHUEC, BLIYUCIICHUC.

3amMmedaTenbHbIC KPpHUBBIC B MATEMATUKE

MaremaTrka O€CKOHEYHOCTH

Anrebpa MaTpuIg

3anauu JIMHEHHOHN anreOpsl

OO0 oCHOBaHHSX TCOPHUU MHOXKCECTB

[Ipumenenne TeopeMsl Dilliepa K HEKOTOPBIM 3a7jauaM

Yucna, KoTopble mpeoOpa3miiu MUp

HOBerHOCTI/I BTOPOTO IMMOPAJAKA.

KpI/IBBIe BTOPOT'O IMOpsAJIKA.

KpI/IBBIe B HOHHpHOﬁ CUCTCMC KOOPpAUHAT.

Buorpadus P. Kpamepa u 1. I'aycca. X Bkiiag B MaTeMaTuKy.
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24.  buorpadus I1. Jlarumaca u ero 10CTHXEeHUS B 00JIACTH MAaTEeMaTHKH.

25. KomimiekcHrble unciia u 1eicTBUS HaJl HUMH
26.  IlpumeHeHue MaTpUIl B HAYKE U TEXHUKE.
217. [IpuMeHeHust cuCTEM JIMHEMHBIX YpaBHEHUH.
28.  IlpuMeHeHUs aHATUTUYECKON reOMETpHUH.
29. [IpumMeHeHust BEKTOPHOU anreOpshl.

30.  IlpumeHEHUs NPOU3BOIHBIX.

31. buorpadus K.T.B. Beitepmrpacc.
32. buorpadus O.J1. Kommn.

33. buorpadus K. Makinopena.

34. buorpadus I1. depma.

35. buorpadus XK.JI. Jlarpanxk.

9. CAMOCTOSTEJIBHAS PABOTA

CamocrosiTensHass paboTa MPOBOIAMTCS C LEIbI0 OCBOCHUS 3HAHWUM M yMEHHMH MO JUCHHUIUIMHE U
MpeyCMaTPUBALT:

- 03HAKOMIICHHE ¥ MPOPabOTKy PEKOMEHIOBAHHOMN JINTEPATYPHI, pabOoTy € 3JIEKTPOHHO-OUOIHOTEYHBIMU
CHCTeMaMH, BKJIIOYas MEPEeBOAbI MyONUKANWi M3 HAyYHBIX JKYPHAIOB, IMUTHpyeMbix B 0OazaxWeb of Science,
Scopus, PUHII;

- TOCELICHUE OTPACIIEBBIX BBICTABOK U CEMUHAPOB;

- y4acTHe B ceMHHapax, KOHpepeHIHsX, TPOBOJUMBIX B IHCTHTYTE 1O TeMaTHKE JANUCLHUIUIMHbI;

- TOATOTOBKY K BBITIOJTHEHUIO KOHTPOJIbHBIX pa60T 10 MaTepuraily JEKOUOHHOTO KypcCa,

- TIOJATOTOBKY K clade sk3amena (1 u 2 cemecTp) u 3aueTa ¢ OIeHKOH (3 ceMecTp) Mo JUCIUILINHE.

[TnaHupoBaHWe BpPEMEHH Ha CaMOCTOSTEIBHYIO pabOTy, HEOOXOAMMOrO Ha HW3YyYCHHE IHUCIUILIUHBI,
CTy/IEHTaM HaJ0 OCYIIECTBIISATh HAa BECh MEPHOJ M3YUCHHS, MPEAYCMATPHUBAasi [IPU STOM PEryISPHOE MOBTOPEHHE
NPOUJICHHOTO Marepuana. Martepuan, 3aKOHCIEKTHPOBAHHBIA HA JIEKIHUSIX, HEOOXOAUMO PEryJspHO MOMOJHSTH
CBEJICHUSIMH U3 JIUTEPATYPHBIX HCTOYHUKOB, MPEJCTABICHHBIX B paboueil mporpamme. [Ipu pabote ¢ ykazaHHBIMU
HUCTOYHHKAMH PEKOMEH/YETCSl COCTaBIISITh KPATKUH KOHCIIEKT MaTepHajia, C 00s3aTeNbHbIM (HUKCHPOBAHUEM
oubnrorpaduIecKux NTaHHBIX UCTOYHUKA.

10. OHEHOYHBIE MATEPHUAJIBI

OrieHOUHBIE MaTepHaNbl NPEJCTAaBICHBl B BHJE OTIACIBHOIO JOKyMeHTa — DOHIa OIEHOYHBIX CPEICTB,
SBIISIOIIETOCS] HEOThEMIIEMOH JacThio paboueil mporpaMMbl TUCIUIUIMHEL

11. METOAUYECKHUE YKA3AHUA 110 OCBOEHUIO AUCIUIIJIMHBI

Opranuszanust 00pa3oBaTENLHOTO MPOIECCa PErJIaMEHTHUPYETCsl y4eOHBIM IIJIAHOM M PACHHCAaHHEM
y4eOHBIX 3aHATHH. S3BIK 0OydueHms (mpenojaBaHMsA) — pyccKuil. s Bcex BHIOB ayIUTOPHBIX 3aHATHH «Jacy»
YCTaHaBIMBACTCS MPOIODKUTEIBHOCTEIO 45 MUHYT. 3adeTHas €IWHHIA COCTABISET 27 aCTPOHOMHMYECKHX YacOB
nnn 36 akageMudeckux dac. Uepes kaxsie 45 MUH KOHTaKTHOH paboTHI AefaeTcs MepephIB IPOI0KATENbHOCTHIO
5 MuH, a 1ocye AByX Yac KOHTAKTHOW paboThI AeaeTcst epephiB MPOI0IDKUTENBHOCTRI0 10 MUH.

CeteBas popma peann3alyu MporpaMmsbl JTUCHUIIIIMHBL HE UCIIOIb3YeTCs.

OOyyaronuiicst UMeeT NPaBo Ha 3a4eT Pe3yJIbTaTOB O0YYEHUs [0 AUCIMIUINHE, €CIM OHA OCBOCHA UM IPH
MOJYYeHUH CpeAHero npodeccHoHanbHOTO o0O0pa3oBaHMs M (WIM) BBICIIEr0 00pa3oBaHMsA, a TakKxke
JIOTIOJTHUTENBEHOTO 00pa3oBaHust (MIpH HAIMYWM) (#ajnee - 3a4eT pe3ysIbTaToB OOyueHHMs). 3auTeHHBIE PE3yJIbTaThl
00y4eHHs yYUTBHIBAIOTCS B KAueCTBE Pe3yJIbTaTOB MPOMEXYTOUYHOW aTTeCTallMd B yCTaHOBIEHHOM B MHcTHTyTe
TOPSIZIKE.
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11.1. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

OOpazoBaTenpHBIA  HpoOLECC NPH OCBOCHHHM JAWCIMIUIMHBI OCHOBBIBACTCS Ha  HCIOJIb30BaHWHU
TPaAWIHOHHBIX, MHHOBAI[MOHHBIX W HMH(QOPMAIMOHHBIX 00pa3oBaTEIbHBIX TEXHOJIOTHH. Bo3MokHa peanmuzanus
OIIOIl ¢ mnpuUMeHEeHHeM SJEKTPOHHOrO OOydYeHHs W JUCTAaHIMOHHBIX 00pa3oBaTEIbHBIX TEXHOJOTHIL.
TpaaunnonHble 00pa3oBaTeNbHbIE TEXHOJOTMU IPEACTABIICHBI JICKUUSMA M CEMHHApPCKUMH (TIPAKTUUECKUMHU)
3aHATHAMH. VHHOBaIlMOHHBIE OOpa3oBaTeNbHBIE TEXHOJOTHH HCIIOJB3YIOTCS B BHJIEC NPUMEHEHHS aKTUBHBIX M
MHTEPAaKTUBHBIX (OpM IpoBeJeHUs 3aHATUH. MHpopMalMoHHBIE 00pa3oBaTelbHBIE TEXHOJIOTHUH peaM3yIOTCs
MyTeM aKTUBU3AalMU CaMOCTOSITENIbHOM padOTHl CTYAEHTOB B HMH(OPMAIMOHHOW oOpaszoBarenbHOl cpepe. [lpu
MPOBEICHNH YUYEOHBIX 3aHATHH OO0eCleurBacTCS pPAa3BUTHE Yy OOYYArOIIMXCsS HABBHIKOB KOMAaHIHOHN paboOTEHI,
MEIIMYHOCTHOW KOMMYHUKAIIUH, IPUHATHS PEIICHUH, INIEPCKUX Ka4ecTB (BKIIOYAs IPOBEJCHNE HHTEPAKTUBHBIX
JIEKIUH, TPYIIIIOBBIX TUCKYCCHIA).

11.2. Jleknun

JIeKIMOHHBIH Kypc MpennoiaraeT CHCTEMaTU3UPOBaHHOE M3JI0KEHHE OCHOBHBIX BOIPOCOB COJEPIKAHMS
JCLUILTHHBIL

Ha nepBo#i nekuuu JjexkTtop o0s3aH NpeAyNpequTh CTYJCHTOB, NPUMEHUTEIBHO K KakoMy 0Oa3oBOMY
y4eOHHKY (yueOHUKaM, YIeOHBIM ITOCOOHsIM) OyIeT MpoInTaH Kypc.

JlexMOHHBIA Kypc obecrieduBaeT Ooiiee TIyOOKOe MOHMMAaHHE Y4eOHBIX BOINPOCOB NMPU 3HAYUTEIBHO
MEHBIIEH 3aTpaTe BPEMEHH, YeM 3TO TPeOyeTCsl CPeAHECTATHCTHICCKOMY CTYACHTY Ha CaMOCTOSATEIEHOE H3yUCHHE
MarepHaa.

11.3. 3aHsATHS CEMUHAPCKOIO THIIA

CemuHapckue  (MPaKTHYCCKHE) 3aHATHS  OPEACTABIAIOT  CO0OM  JeTaNM3alMi0  JICKIIMOHHOTO
TEOPETUYCCKOTO MaTepHalia, HampaBJICHbl Ha OTPAOOTKY HABBIKOB, MPOBOISTCS B IENAX 3aKPCIUICHHUS Kypca U
OXBATHIBAIOT BCE OCHOBHEIC Pa3/ieibl TUCIIUILIHHEL.

OcHOBHO# (hopMOii IPOBEICHUS CEMUHAPOB U MPAKTUICCKHUX 3aHATHN SABISIETCS 00CYXIeHHe Hamboiee
MPOOJIEMHBIX M CJIOXHBIX BOIPOCOB IO OTACTHHBIM TEMaM, a TaKKe pemIeHHWe 3afad M pa3dop IpUMEpOB H
CUTyallu{d MPH KOHTAKTHOH paboTe. B 00s3aHHOCTH TperonaBaTelsi BXOAAT: OKa3aHHE METOIUYECKOW IMOMOIIH U
KOHCYJIETUPOBAHHE CTYACHTOB 10 COOTBETCTBYIOIIMM TeMaM Kypca, OTBETHI Ha BOIIPOCHI, YIIPABICHHUE IIPOIIECCOM
peleHns 3aaad.

AKTHBHOCTE HA MPaKTUICCKUX 3aHATHUAX OLECHUBACTCA IO CICAYIOIUM KPUTEPHUAM!

OTBETHI Ha BOIIPOCHI, MIpeiaraeMble MpernojaBaTesieM;

BBHITIOJTHEHUE 3a/IaHUH (pEelIeHne 3aaaq);

Jloma):[m N OHNIIOHUPOBAHUE NOKJIAJ0B MPOBCPAOT CTCICHL BJIAJCHUA TCOPCTUYCCKHUM MaTCpUaIOM, a
TaKk)Xe KOPPEKTHOCTh U CTPOTOCTh PACCYKIEHUM.

OHEHI/IBaHI/Ie MPaKTUICCKUX 3aHaHHﬁ BXOJUT B OLICHKY.

11.4. JlabopaTopHbIe padoThI
JlaGopaTopHble pabOTHI HE MPEYCMOTPEHBI.
11.5. CamocTosiTeIbHAsA padoTa cTyAeHTA

Ji1  yCHenrHoTO YCBOGHHsS JUCIMIUIMHBI HEOOXOJMMO HE TOJBKO TIOCEIaTh ayJAUTOpHBIE
3aHATHSI, HO U BECTH aKTHBHYIO CaMOCTOSITeNbHYIO padoty. Ilpu camocrosiTenbHON mpopaboTke Kypca
oOyuJaromuecst JOKHBIL:

® TIOBTOPUTH 3aKOHCIIEKTHPOBAHHBIA Ha JIEKIIMOHHOM 3aHSATHH MaTepHall W JIOTIOJIHHTH €ro C

Y4E€TOM PEKOMEHAOBAHHOM IO JAHHOM TeME JIMTEPATYPBI;

® U3yYUTh PEKOMEHJOBAaHHYIO OCHOBHYIO M JIOTIOJHHUTENBHYIO JUTEPATypy, COCTaBIATH TE3HCHI,
AHHOTALIMU U KOHCIIEKTHI HanboJiee BaKHBIX MOMEHTOB;

®  CaMOCTOATENIFHO BBIOJHUTH HHAMBUIYAIbHBIC 3a1aHus (paszaen 5.8);

®  JCNOJB30BATh JJI1 CAMOIIPOBEPKU MaTepHalla OLIEHOYHBIE CPECTBA.
WMHauBuayansHOE 3a/1aHUE OLIEHUBAETCA MO CIETYIOIUM KPUTEPHM:

®  TIPaBUIHLHOCTH BBITOJHEHUS 3a/IaHUS;

®  aKKypaTHOCTb OOpMIIEHUS pabOTHI;
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® CBOEBpEMEHHas cJjada BBIMOJIHEHHOTO 3aaHus (YKa3bIBA€TCS MPEIO1aBaTEIIEM ).

11.6. Pedepar

Pedepar — wHAMBHIyaNbHAs IUChMEHHAs, CAMOCTOSITCIBHO  BBINONHEHHAs, pabora
o0yJarolerocs, mpeanoararonias aHaJlu3 U3JI0KCHHUS B HAYYHBIX U JIPYTUX UCTOUYHUKAX OMpEACICHHON
HAy4YHOU TIPOOJIEMBI WIIH BOTIPOCA.

OO0bIuHO pedeparT UMeeT CTAaHIAPTHYIO CTPYKTYPY: THUTYIBHBIH JTUCT, COJCp)KaHHe, BBEICHUE,
OCHOBHOE COJICP)KaHUE TEMBI, 3aKIIIOYCHHE, CITUCOK UCIIOIb30BAHHBIX UCTOYHUKOB, IIPUIIOKCHHUS.

OrneHUBaeTCS OpPUTHHAIBHOCTh pedepaTa, CUCTEMHOCTh H3JIaraéMOro Marepuala, JIOTHKA
U3JI0KEHUSI U YOCTUTEIbHOCTh apryMEHTAaIlUH, MOJHOTA HCIOJIh30BAHHBIX HCTOYHUKOB, O(OpMIICHHE,
CBOEBPEMEHHOCTH CPOKa ClIa4d, IMyOINYHAS 3aluTa pedepara.

OnennBanue pedepata OCYLIECTBISET Npernoiasarenb. Pedepar, caaHHbBIE CTYJEHTOM MOCIE
OKOHYAHUS 3a4eTHOW HENEeNHM TEKYIero CEeMecTpa, B KOTOPOM OH JIOJDKEH OBITh BBITIOJHEH, HE
OIICHUBAECTCSI.

[lo nmaHHOW JWCHMILIMHE CTYJISHTOM MOXeT ObITh moxaroroBiieH pedepar. Tema pedepara
ompeJieNisieTcs MPENnoJaBaTesieM ¢ yUeTOM MOXKeNaHUH CTyIeHTA.

11.7. MeToanueckne peKOMeHIAlUM JIS IIpenojaBaTesiei
OcHOBHBIEC TPUHIMIBI 00y4YeHUs!

1. llenb 0Oy4ueHUs — pa3BUTH MBITLICHIE, BEIPA0OTaTh MUPOBO33PEHHUE; TIOZHAKOMUTH C UICSIMH U
METOAAMH HAyKH;, HAyYUTh MPUMEHATh NPUHUUIBI U 3aKOHBI JJI PELICHUs] IPOCTHIX U HECTaHJAPTHBIX
MaTeMaTHYEeCKUX 3a]1ad.

2. ObydeHune MOMHKHO OpPraHNMYECKH COYETaThCsl ¢ BocmuTaHueM. Hy»XHO pa3BHBaTh B CTyAEHTaX
BOJICBBIE Ka4eCTBa U TPyHoato0ue. HeHaBsA3uMBO, K MECTY IPUBHUBATH AIIEMEHTHI KyIbTYpHI TOBeIeHUs. B
YaCTHOCTH, INpernojaBareb AOKEH JUYHBIM IMPUMEPOM BOCHHTHIBATH B CTyIEHTaX MyHKTYaJbHOCTh U
YBaKEHHE K 4y)>KOMy BpeMeHH. HenmomycTnumo mpenojaBaHue OJHOCEMECTPOBOM yUeOHOW TUCIUTUTNHBI
MpeBpamiaTtb B MHOTOCEMECTpOBOe. Bo3HUKIIAas akageMudeckas 3aJ0JDKeHHOCTH JOJDKHA —OBITh
JMKBUAUPOBAHA B IIEPHUO/] CIETYIONIEr0 CEMECTpa JO Hayasla 3a4€THOIN Helemu.

3. OOydeHue MODKHO OBITh HE MACCHBHBIM (COOOIIMM CTYACHTaM HEKOTOPBIH 00beM
UH(OPMAITNH, PACCKAKEM, KaK PEIIAIOTCS T€ WM WHBIC 33/1a4M), a akTUBHBIM. Hy)KHO CTpOUTH 00yUeHIe
TaK, 4TOOBl B OBIQJICHUU MaTepUAIIOM OCHOBHYIO POJIb WIpaja IMaMsATh JIOTHYECKas, a He (opMabHasl.
3anmoMuHaHKE JOKHO JOCTUTAThCA Yepe3 TITy0oKoe MOHUMaHHeE.

4. OnmHO W3 BaXHEHIIMX YCIOBHH YCHENIHOTO OOYyYeHHs — YMEHHE OpraHu3oBaTh padoTy
CTYJICHTOB.

5. OtHollleHHE TMpenoaaBareis K CTYACHTaM JOJDKHO HOCHTH XapakTep J00poKeNaTeNIbHOM
TpeboBaTenpHOCTH. st CTUMYJIHMpOBaHUsI pabOTHl CTYASHTOB HY)KHO HCIOJb30BaTh TOOIIPEHHE,
0J00peHune, MoXBajly, HO HE MopHilaHue ([MOpUI[AHHE MOKET NMPHUMEHSTHCS JIHIIb KaK HCKIFOUYCHHE).
[IperogaBarens MOMKEH OBITh IS CTYICHTOB JOCTYITHBIM.

6. HeoOxomum perynsipHbI KOHTPOJIb Pa0OTHl CTYAEHTOB. [IpaBHIBLHO MOCTaBICHHBIH, OH
MOMOraeT UM OpPraHU30BaTh CHUCTEMATUYECKHUE 3aHSTHs, a NPEernofaBaTeNi0 JOCTUYb BBICOKHUX
pe3ynbTaToOB B 00yUEHUH.

7. Baxueiied 3ajayeil npemnojaBaTened, BEAYIIMX 3aHATHS MO JUCLUMIUIMHE, SBISETCA
BBIpa0OTKa y CTYAEHTOB OCO3HAaHHUS HEOOXOIWMOCTH ¥ TIOJE3HOCTH 3HAHHUS MAWUCHUIUIMHBI Kak
TEOPETUYECKOU M MPAKTUIECKON OCHOBBI JUISl U3yYeHHS NPOQPUIBHBIX AUCIHUILIHH.

8. C uenpto Oonee 3(PPEKTUBHOrO YCBOCHHS CTYICHTAMH MaTepualia JaHHOW JUCIUILIAHBI
pEKOMEHyeTCsl TIPY MPOBEICHNH JIEKIIMOHHBIX, TPAKTUYECKUX M Ja00paTOPHBIX 3aHATHUH HCIIONH30BAThH
COBpPEMEHHBIC TEXHHYECKHE CPECTBAa 00YyUSHHS, & UMEHHO MPE3CHTALMH JIEKLUH, HATJIAHbIE IT0COOUs B
BUJI€ CXEM MPHOOPOB, IeTajel U KOHCTPYKLHUH MPUOOPOB, KOMIIBIOTEPHOE TECTUPOBAHUE.

9. Husa Oonee riryOOKOTOo HM3ydeHHs TpeAMeTa M TOATOTOBKH psa BOIPOCOB (TeM) JUIst
CaMOCTOSITEILHOIO M3Y4YEHMs IO pasjesiaM TUCIHUILIMHBI NpEenojaBaTelb IMPEJOCTaBISET CTYACHTaM
HEOOXOIUMYI0 HH(POPMALMIO O HCIOJIB30BAHUM Y4eOHO-METOANYECKOTr0 o0ecreveHus: y4deOHHUKaXx,
y4eOHBIX T0COOHUAX, COOpHMKAX NPUMEPOB W 3ajad W ONKMCaHWE JIa0OpaTOPHBIX PadOT, HAJTUYUU
HNurepHeT-pecypcos.

[Ipu TekymieM KOHTpOJE PEKOMEHIYETCSl HCIOJIb30BaTh KOMIIBIOTEPHOE WM OJaHKOBOE
TECTUPOBaHHE, KOHTPOJIbHBIE KOIJIOKBUYMBI MJIM KOHTPOJIbHBIE paOOTBHI.
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KonTtponbHOe (MTOroBO€) TECTHpPOBAaHHE BKIIOYACT B ceOs 3amaHUsS IO BCEM TeMaM pasielia
paboueii mporpaMMbl AUCIUTUTHHEI.

10. Henp nexumun — GopMUpOBaHUE Yy CTYACHTOB OPUEHTHPOBOYHON OCHOBBI ISl TIOCJIEAYIOMIETO
YCBOGHHS MaTepuaia METOJOM CaMOCTOATeNbHOH paboTel. CopepikaHue JEKIHH IOHKHO OTBEYATh
CIIeTYFOIINM TUJAKTHIECKAM TPEeOOBaHUSIM:

- VRJIOKEHHE MaTepriajia OT IPOCTOrO K CIIOKHOMY, OT H3BECTHOTO K HEU3BECTHOMY;

- JIOTUYHOCTH, YETKOCTD U SICHOCTh B U3JI0KEHUH MaTepHaa,

- BO3MOXKHOCTb TIPOOJIEMHOTO M3JIOXKEHHS, AUCKYCCHH, JAHajora ¢ I[eNbl0 aKTHBHU3AIHN
JIeSITEIbHOCTH CTYACHTOB;

- Olopa CMBICJIOBOW YacTH JIGKIWW Ha MOJJIMHHBIE (DAKThI, COOBITUS, SIBIICHHS, CTaTHCTUYECKHUE
JIAaHHEBIE;

- TECHas CBS3b TEOPETHUECKWX TIOJOKEHWA W BBIBOJIOB C TPAKTUKOWM ©  Oyaymen
npodecCHOHANBHON AEATENbHOCTBIO CTYACHTOB.

[IpenonaBatens, 4YWTAIONIMN JICKUMOHHBIE KYypChl, JOJDKEH 3HAaTh CYHICCTBYIOUIUE B
MeIarormaecKo MPaKTHUKE BapHAHTHI JICKITUH, UX NHIAKTHUECKHE M BOCIUTHIBAIOIINE BO3MOXKHOCTH, a
TaK)Ke X MECTO B CTPYKTYpe Tporiecca 00ydeHMsI.

11. IIpu mpoBeneHHM aTTECTAllMK CTYACHTOB BXKHO BCErJa MOMHUTH, YTO CHUCTEMATUYHOCTb,
00BEKTUBHOCTh, apPTyMEHTUPOBAHHOCTh — TJIaBHBIE MPHHIMWITBL, HA KOTOPBIX OCHOBAHBI KOHTPOIb WU
OIICHKa 3HAHWU CTYIEHTOB. 3HAHHE KPUTEPHUEB OIICHKH 3HAHWU O00s3aTeNbHO IS TPEnojaBaTeNs U
CTyJICHTA.

11.8. Meroan4yeckue yKa3aHus Il CTY/ICHTOB

ITo moaAroToBKe K JIEKHHOHHBIM 3aHITHAM

W3ydeHne AUCHUIUIMHBI TPeOYyeT CHCTEMATHYECKOTO M IOCJICAOBATEIBHOTO HAKOILICHHUS
TEOPETHYECKUX 3HAHWH, CIEAOBATEIBHO, MPOIYCKHA OTAEIBHBIX TEM HE TO3BOJIAIOT TIYyOOKO OCBOWTH
npenmeT. CTyieHTaM HEOOXOIUMO:

1. mepen Kaxa0i JIeKIUEH TPOCMaTPUBATh PA0OUyIO MPOrpamMMy JUCIUTUINHB;
2. mepen cienyromieit JeKnuei Heo0X0IMMO IPOCMOTPETh IO KOHCHEKTY MaTepua MpeabLIyei.

Ilpu 3aTpyaHEHHUSX B BOCHPHUSATHHM MaTepualia CleqyeT OOpaTHTHCS K OCHOBHBIM JIUTEPATypPHBIM
ucrouHukam. Ecnu pa3zoOpaTbes B MaTepuaie HE yAaloch, HEOOXOAUMO OOpAaTUThCS K JICKTOPY WK K
MIPEToAaBaTeNio Ha MPAKTHYECKUX 3aHATHAX. He ocTaBndiiTe «OenbIx MSATEH» B OCBOCHUN MaTepuaal

ITo CaMOCTOAATCJIbHOMY BbINNOJJHCHUI0 HHAUBUAYAJIbHbIX 3aJlaHui

VYcBoernue Marepuajia AUCHUIUIMHBI BO MHOI'OM 3aBHCUT OT OCMBICIICHHOTI'O BbIIIOJHCHUA
JOMAIIHETO 3a1aHusd.

[pu perrenun 3a1a4 1eaeco00pa3zHO PYKOBOACTBOBATHLCS CIIEAYIONIMMH MPaBHIIAMHU.
1. Ilpexne Bcero, HY>KHO XOPOIIIO BHUKHYTh B YCIIOBHE 33/1a4H, 3aIHCATh KPATKO €€ YCIOBHE.
2. Eciii mo3BoJIsieT xapakrep 3a/1auM, 005A3aTeIbHO ClIeIalTe PUCYHOK, TOSICHSIOUIUM €€ CYITHOCTb.

3. 3a peIKnMK HCKIIOUEHHSIMH, KaK/as 3a/1aua J0JDKHA OBITh CHAvYaa perieHa B o0meM Buje (T.e€.
B OYKBEHHBIX 0003HAUCHHSX, & HE B YMCIIAX), MPUYEM UCKOMAs BEIMUMHA JIOJDKHA ObITh BRIPAXKEHA Yepe3
3aJIaHHBIC BEJINYNHBI.

4. IlomryuuB pemieHne B 00IIeM BHJIE, HY)KHO TIPOBEPUTH, IPABMIIBHYIO JTH OHO UMEET Pa3MEPHOCTD.
5. Ecau 3T0 BO3MOKHO, MCCIIEA0BATh MTOBEACHUE PELLICHUS B MIPEJIEIIbHBIX CITydasX.

6. B Tex ciydasx, KOraa B IPOLECCEe HAXOXKACHUS HCKOMBIX BEJTMUMH IPUXOAUTCS PeIaTh CUCTEMY
HECKOJIbKMX TPOMO3JIKMX YpaBHEHHWH, Ie1eco00pa3Ho CHavaja MOJCTaBUTh B 3TH YPAaBHEHHUS YHCIIOBBIE
3Ha4YCHUS KOA(PPHUIMEHTOB | JIMIIb 3aTEM OTPENIENATh 3HAYCHUH HCKOMbBIX BEJINYMH.

7. Ilpu momcTaHOBKE B YpaBHEHHE YHWCIIOBHIX 3HAYCHHWH OOO3HAYEHHBIX BEIMYHMH, OOpaTHUTE
BHHUMAaHHE Ha TO, YTOOBI BCE DTH 3HAYEHMS OLUIM B OJHOM M TOH XK€ cucTteMe eauHuIl. UTOOLI 00JIErYnuTh
ONpEEIICHUE MOPSAJIKA BBIYUCISIEMONW BEIWYMHBI, MOJIE3HO MPEJCTaBUTh MCXOJHBIE BEJIWYHUHBI B BUJIE
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gucen, ONMM3KAX K CIWHHIE, YMHOKCHHBIX Ha 10 B COOTBETCTBYIONIEH CTemeHH (HampuMep, BMECTO
24 700 moxcraButsb 2,47-10%, BMecto 0,00086 — uncio 0,86 107 u T. 11.).

8. HOJ’Iy‘lI/IB YHCJIOBOM OTBCT, HYKHO OLCHUTH €ro HpaB)IOHO)IO6HOCTI>. Takas OIICHKa MOXCT B
psaae ciiydacB 06Hapy)KI/ITI) OIIMOOYHOCTE IMMOJIY4YCHHOT'O pE3yJjbTaTa.

Pemenwne 3amaq mpuHECET HANOOJBIIYIO TIOIB3Y TOIBKO B TOM CITydae, €CIH 00YyJaromIniics perraer
3a1a4ll CaMOCTOATENbHO. Permmth 3amauy Oe3 momomnu, 0e3 IMOJCKa3KH 4YacTo OBIBaeT HEJEeTKO W He
Bcerna ynaercs. Ho nmaxke He yBEHYABIIHMECS YCIEXOM TIONBITKA HAaWTH pEIICHHE, €CITU OHHU
MPEINPUHAMAINCh JTOCTATOYHO HACTOMYMBO, TPUHOCAT OIIYTHMYIO IIOJIb3Y, TaK KaK pa3BUBAIOT
MBIIIUICHHE W YKPEIUISIOT BONIIO. PemieHwe 3agad HU B KOEM CiIy4ae HE cleAyeT OTKIAAbIBaTh Ha
MOCJICTHUAN Beuep mepes 3aHATUIAMHU, KaK, K COXAICHHUIO, HEPEJIKO MOCTYMal0T CTyIeHTHL. B 3TOM ciyuae
Oosee CIIOKHBIC U MPUTOM HAUOOJIEEe COJEPIKATCIILHBIC U IMOJIC3HBIC 3aJa4d 3aBEJOMO HE MOTYT OBITh
pemreHsl. B pekoMeHayeMbIX yaeOHUKaX W COOpPHHKAX 3a/1ad, B paszelie, B KOTOPOM MTOMEIIEHBI 3a7a9n
JUTSL PEIICHUsS, UMCIOTCS MPUMEPHI (pacCMOTpeHHbIE 3a7aun). [103TOMYy TOSYKOM K PEIICHHUIO JTAaHHOW
3a/1a4u MOKET MOCIY>KUTh 03HAKOMIICHHUE C HECKOJIbKUMU PEIICHHBIMU 3aJa4aMH.

IIo pabote ¢ auTeparypoit

B paboueii mporpaMMe IUCHHIUIMHBI TPENCTABICH CIHCOK OCHOBHOW W JIOTIOJMHHUTEIHHOMN
JUTEPaTypsl — 3TO YYEOHUKH, Y4eOHO-METOOMYECKHE IOocoOMs WM yKasaHus. JlomonHuTenbHas
nuTeparypa — y4eOHHKH, MOHOTpaduH, COOPHUKH HAYYHBIX TPYAOB, )KYpHAJIbHBIE W Ta3eTHBIC CTAaTbH,
pasiMyHbIE CIIPAaBOYHUKH, SHUMKIIONEAUH, IHTepHET-pecypChl.

Jlrobas (opma camMOCTOATENBHON pabOThl CTyAeHTa (IOJrOTOBKA K CEMHUHAPCKOMY 3aHSTHIO,
JMOKJIaqy ¥ T.I.) HAYMHACTCS C H3YYCHHS COOTBETCTBYIONIEH IMTEpaTypel Kak B Oubimorexe /
AIIEKTPOHHO-OMOIMOTEYHON CHCTeMe, TaKk M JoMa. V3ydeHue yKa3aHHBIX HCTOYHHKOB paCIIHPSET
rpaHulbl IOHUMAaHUA IIPEAMETA AUCIHUITIINHEI.

[Ipu pabote c nuTEepaTypoll BBIACISAIOTCS CIEAyIOMME BUABI 3ammceid. KoHcmekT — kparkas
cXeMaTH4ecKasl 3alich OCHOBHOTO COJCp)KaHUs HaydHOU paboTel. Llenbio siBisieTcsi He NMepenuchiBaHUE
IMPOU3BCACHUA, a BBIABJICHHUE €ro JIOTUKH, CHCTEMbI JOKa3aTCJIbCTB, OCHOBHBLIX BBIBOJOB. XOpOIHI/Iﬁ
KOHCIIEKT JIOJDKEH COYeTaTh IOJIHOTY M3JI0KEHHUS ¢ KpaTKocThilo. llutata — TOYHOE BOCHPOU3BEICHUE
TEeKcTa. 3akioyaeTcd B KaBBIUKA. TOYHO yKa3plBaeTcd CTpPaHMLA HWCTOYHMKA. Te€3HUChl —
KOHUOCHTPHUPOBAHHOC M3JIOKCHNUE OCHOBHBIX MOJI0KEHU IIPOYUTAaHHOI'0 MaTCpuaia. AHHOTaHI/IH — OYCHb
KpaTKoe H3JIOKEHHE COAep)KaHUsl NPOYMTAaHHON padotbl. Pestome — Hambosiee oOLIMe BBIBOOBI U
MOJIOXKEHUS paboThI, €€ KOHLIENTYaJIbHBIE UTOTH.

11.9. OcobGeHHOCTH OPraHU3aNMU 00Pa30BATEILHOIO0 NMPOIIeCcca JAJIs HHBAJTUIOB U JIMIL C
OrpPaHNYEeHHBIMHU BO3MOKHOCTSMH 3I0POBbSI

IIpodeccopcko-npenoaaBaTeNbCKUil  COCTaB  3HAKOMHUTCS C  [CHXOJIOT0-(PH3HOJIOTHIECKUMU
0COOCHHOCTSIMU OOYYaIONIUXCS HMHBAIMWIOB M JIMI C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3]I0POBBS,
WHAMBUIyaJbHBIMU TIpOrpaMMaMi peaOuIuTaiuy MHBaMUAOB (mpu Hanuuuu). [Ipu HEobOxomumocTu
OCYILIECTBIISIETCS.  JIOTIOJIHUTENbHAS ~ MOAJEP)KKA  NPENoAaBaHUsl  I[ICUXOJOraMH,  COLHAIBHBIMHU
pabOTHUKaMHM, IPOLIEIIINMH OArOTOBKY ACCHCTEHTaMH.

IIpenmonaraercss MCHONIB30BaTh COIMAIBHO-aKTHBHBIE M pPe(IEeKCUBHBIE METOJBI OOYYEeHHA,
TEXHOJIOTHH COLMOKYJIbTYPHOH peaOunuranuu C Uedbl0 OKa3aHHWs TMOMOLIM B YCTaHOBIICHHU
MOJTHOLICHHBIX MEXJIMYHOCTHBIX OTHOIIEHWHA C JPYIMMH CTyIEHTaMH, CO3JaHMH KOM(OPTHOTO
MICUXOJIOTHYECKOTO KJInMara B cryneHdeckod rpymnme. I[logbop u pa3paboTka yueOHBIX MaTepHalloB
MPOM3BOISITCS C YUETOM TPEIOCTABICHHS MaTepralia B Pa3lIMuHbIX opMax: ayTuaibHON, BU3YaILHOM, C
WCIIOJIb30BaHUEM CIIELHATIBHBIX TEXHUYECKUX CPEACTB M HH(POPMALMOHHBIX CUCTEM.

OcBoenne aucuuIuInHb Juamu ¢ OB3 ocymiecTBisieTcs ¢ UCIOIb30BAHUEM CPENCTB 00yUYeHHUs
00II1ero U CHenuaabHOro Ha3Ha4YeHHs (TIEPCOHANBHOTO U KOJUIEKTUBHOTO HCIIOB30BAHMS).

Hnsa crynenroB ¢ OB3 mpenycmarpuBaercss JOCTynHas (opMa MpenocTaBleHHs 3aZaHuil
OILICHOYHBIX CPEJCTB, & UMEHHO:

e B IEYaTHOW WJIM DIIEKTPOHHOW (opMe (UIA JHIl ¢ HAPYNICHUSMH ONOPHO-IBUTATEIHLHOTO
armapara);
e B e4YaTHOW (popMe WK DIEKTPOHHOU (OpME C YBEITMUSHHBIM MIPUPTOM U KOHTPACTHOCTBIO (1151

JIUI] C HAPYIIEHUSIMU CITyXa, pedu, 3peHus).
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CryneHTam C MHBaJUJIHOCTHIO YBEIHMYMBAETCS BPEMS HA MOATOTOBKY OTBETOB Ha KOHTPOJIHHBIE
BOMPOCHL. J[JIs1 TAaKUX CTYAEHTOB NpEAyCMATPHBaeTCs JOCTYIHAas (opMa MpeJoCTaBlICHHS OTBETOB Ha
3a/laHus, & UMEHHO:

® THCBMEHHO Ha Oymare Wi HaOOpPOM OTBETOB Ha KOMITbIOTEPE (JIJIS JIUI] C HAPYIICHUSMU CITyXa,
peun);

e BHIOOPOM OTBETa W3 BO3MOXKHBIX BApHAHTOB NPU TECTUPOBAHUH C HCIOIH30BAHUEM YCIYT
acCHUCTeHTa (U1 JIHII C HapYyIIEHISIMHA OTIOPHO-IBUTATEIIFHOTO arapara);

e  yCTHO (AJIs1 JIUII C HAPYIIICHUSAMH 3PEHHS, OTIOPHO-IBUTATEIHFHOTO amnapara).

IIpn ©HeoOxomuMocTH it OOydYAIOMMXCS C WHBAIMIHOCTBIO TIPOIEAypa OIICHWBaHUS
pe3yabTaToOB 00YUEHUS MOXKET IMTPOBOJAUTHLCS B HECKOJIBKO ATAIOB.

12. VYEBHO-METOJNYECKOE U WH®OPMAIIMOHHOE OBECITEYEHUE
JTACHATITAHBI

HubopManmoHHyI0 OANEPKKY OCBOSHHS TUCIHIUIHHBI OCYIIECTBIACT Ondmuoreka MHCTUTYTA, KOTOpas
obecrieunBaeT 00y4aroUIMXcs OCHOBHOM y4eOHOH, y4eOHO-METOANYECKON U HAayYHOIl JIuTepaTypoi, He0OX0AUMO
JUISL OpraHu3aluKi 00pa3oBaTeJbHOrO mporecca o aucuuminHe. OOmmid 00beM MHoOroortpacieBoro (onaa Ha
01.03.2021 r cocrasnset 6o1ee 405 000 5k3.

bubanoreka pacronaraer yueOHOH, y1eOHO-METOANUECKON M HAyYHO-TEXHUYECKOU JINTepatypoil B popme
MEYAaTHBIX M DJJIEKTPOHHBIX H3JAaHUN, a TakKe BKIOYaeT O(HUIHANIbBHBIE, CIPaBOYHO-OMOIHOrpaduIecKue,
CHETHANM3UPOBAHHBIC OTCUCCTBEHHBIC U 3apyOeXKHbBIC ITEPHOANIeCKIE W HHPOPMAINOHHBIC M31aHus. bubmnoreka
obecrieunBaeT AOCTYH K HPOQPECCHOHANBHBIM 0a3aM [NaHHBIX, MH()OPMAIMOHHBIM, CIIPABOYHBIM W MOWCKOBBIM
cUCTEMaM.

Kaxmprit oOydatommumiicss odectiedeH cBOOOIHBIM JOCTYIIOM U3 JIF000i TOUKH, B KOTOPOI HMeeTCsS JOCTYII K
cetd MIHTEpHET U K 3JeKTpoHHO-OMOmnoreuHoi cucteMe (OBC) MHCcTHTYTa 1 YHHBEPCUTETA, KOTOPAst COACPKHUT
pa3NMYHBICE W3JAHWS 10 OCHOBHBIM H3y9aeMbIM OHCIUINIMHAM U c(HOpMHpOBaHA IO COTJIACOBAaHHIO C
npaBooOnaaTes MU y4eOHOH U y4eOHO-METOANIECKOH JINTEPATYPBHI.

[MTonHpIH mepedeHb AIEKTPOHHBIX MH(POPMAIMOHHBIX PECYPCOB, MCHOJIB3YEMBIX B Mpoliecce OOydeHus,
MpeJICTaBJIeH B OCHOBHON 00pa30BaTeNbHOM MPOrpaMme.

12.1. IlepeyeHb OCHOBHOI U JONOJHUTEIbHON JUTEPATYPbI, HEOOXOAMMOM 115
OCBOCHUS JHCUMILINHBI

a) OCHOBHas JIUTEPaTypa

OcHOBHas IUTEpaTypa Pexxum noctyna O0ecneueHHOCTh

Huddepernunansraoe u HWHTETpaIbHOE
UCUYHUCIECHUS: B 2-X T.. y4e0. 1mocol. Ui BYy30B.
T.2 / H. C. IIuckyHOB. - u34. cTepeoTun. - M. :
Wurerpan-Ilpecc, 2009. - 544 c.

Munopckuit B.II. COopHuK 3amad 1o BhICHIEH
maTteMatuke. - M.: ®DUSMATIINT, 2008. - 336 c.
Bepman I''H. CoOopHuMK 3amad 10 Kypcy
MaremaTudeckoro anammsa. - CII6. : [0. u.], bubanoreka HU PXTY Ja
2006. - 432 c.

I'mypman B.E. Teopus BepodTHOCTEH U
MaTeMaTHYecKasi CTaTUCTHKA: y4el. mocob. - M.: bubmmorexa HU PXTY Ha
IOpaiit; M.: Beicon. 06pas., 2009. - 479c.
I'mypman B.E. PykoBoxacTBo Kk pemieHuro 3ajgau
10 TEOPHH BEPOATHOCTEH M MaTeMaTHYECKOH
cratuctuke: ydeb. moco0. - M.: Beicor. o6pas.,
20009. - 404c.

bubnunoreka HU PXTY Ja

bubnuoreka HU PXTY Jla

bubnunorexka HU PXTY Ja

0) 10MOJTHUTEILHAS JIUTEPATYpa

OcHOBHas IUTEpaTypa Pexxum noctyna ObecneueHHOCTh
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byrpos  A.C., Huxomsckuit C.M.
JubpdepennmanbHoe W HHTErpajbHOE

ucumcienue.- M., Hayxka, 1988. - 432c. buGnuorexa HU PXTY Jla
byrpos  A.C., Huxomsckuit C.M.
DJIEMEHTHI J}HHeﬁHoﬁ anreOpsl  H Eubmorexa HU PXTY Jla
aHaJIUTUYECKOU reomerpuu. - M., Hayka,
1984. - 224c.
byrpos  f.C., Huxomsckuit C.M.
DIIEMEHTHI J:I’I/IHGI‘/'IHOI‘/‘I anreOpsl  H Eu6norexa HA PXTY Jla
aHaJIUTUYECKOU reomerpud. - M., Hayka,
1980. - 176c¢.
byrpos  A.C., Huxomsckuit C.M.
Beicmas matemartuka: 3agayHuk., - M., bubmuorexka HU PXTY Ha
Hayka, 1982. - 192c.
Kmerennk [I.B. COopHuk 3amad 10
aHaJIuTH4eCKoU reomeTpud. - M., Hayka, bubmmorexa HU PXTY Ha
1986. - 224c.
http://moodle.nirhtu.ru/pluginfile.php/
KoTpombias pabora  Nel o 12706/mod_resource/content/1/%D0%
MaTeMmaruke. MeToamdeckue ;’Ka3aHI/IH IAYDOYBESDO%BDND1%82%D1
JUISL  CTYyJAeHTOB-3a09HUKOB / DPI'BOY %680%D0%BEY%D0%BBY%D1%8C%
PXTY . 87 Merzeneesa D0%BD%D0%B0%D1%8F%20%D1 Jla
HOBOMOCKOBC'KI/II\/'I ;/IH‘-T' Coct. A B’ %80%D0%B0%D0%B1%DO%BEYD
’ ’ o 1%82%D0%B0%201.pdf
Cobomnes, B.A. Martgees, JLU. C 6
Bopo6weBa. HoBomockoBck, 2012. - 44c. HCTEMA HOUIEPAKKH YACOHBIX KYPCOB
«Moodle»
http://moodle.nirhtu.ru/pluginfile.php/
12707/mod_resource/content/2/%D0%
Ucaxos B.®., JIyny B.H., Pebenkos A.C. | 9A%DO0%BE%D0%BD%D1%82%D1
JduddepennnansHoe UCUUCITCHUE. %80%D0%BE%D0%BB%D1%8C%
Metoauueckue ykazanus / PI'EOY D0%BD%D0%B0%D1%8F%20%D1
PXTY um. JI.1. Menneneena, %80%D0%B0%D0%B1%D0%BE%D Aa
HosBoMockoBckuii nH-T. HOBOMOCKOBCK, 1%82%D0%B0%202.pdf,
2012. - 40c. Cucrema MOJICPKKH yUSOHBIX KYPCOB
«Moodle»
http://moodle.nirhtu.ru/pluginfile.php/
20510/mod_resource/content/1/%D0%
9A%D0O%BE%D0%BD%D1%82%D1
WHTerpanbHoe ncurcieHne QyHKIUI %80%D0%BE%D0%BB%D1%8C%
OJIHO¥ MepeMeHHoM. MeTtoauueckue D0%BD%D0%B0%D1%8F%20%D1
yKa3aHHA K BBIIIOJHEHUIO KOHTPOIbHBIX | %080%D0%B0%D0%B1%D0%BE%D
paboT 1Jist CTyIEHTOB 3a04HON (OPMBI 1%82%D0%B0%20%E2%84%963%2
o0yuenus / ®I'BOY PXTY um. 1.U. 0%28%D0%B7%D0%B0%D0%BEY Ha
Menneneesa, HoBoMOCKOBCKHMII UH-T; D1%87%D0%BD%D0%BE%D0%B5
Cocrt. A.B. be3nqomuukos, P.I1. %20%D0%BE%D1%82%D0%B4%D
JOmurpuesa, O.M. CeMeHKOBA. 0%B5%D0%BB%D0%B5%D0%BD
Hosomockosck, 2013. - 36¢. %D0%B8%D0%B5%29.pdf,
Cucrema MOAIECPKKH YIeOHBIX KYPCOB
«Moodle»
KonTponbHas pabora Ne4 o http://moodle.nirhtu.ru/pluginfile.php/
MaTeMmaruke. MeToanuecKne yKa3aHus 11868/mod_resource/content/3/%D0% Jla

JUTSI CTYJIEHTOB - 3a04HKHKOB / PI'BOY
PXTY uwm. /I.11. Menneneena,

BA%D1%80N0.4%D0%B7%D0%B0
%D0%BE%D1%87%D0%BD.pdf,
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http://moodle.nirhtu.ru/pluginfile.php/12706/mod_resource/content/1/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%201.pdf
http://moodle.nirhtu.ru/pluginfile.php/12706/mod_resource/content/1/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%201.pdf
http://moodle.nirhtu.ru/pluginfile.php/12706/mod_resource/content/1/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%201.pdf
http://moodle.nirhtu.ru/pluginfile.php/12706/mod_resource/content/1/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%201.pdf
http://moodle.nirhtu.ru/pluginfile.php/12706/mod_resource/content/1/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%201.pdf
http://moodle.nirhtu.ru/pluginfile.php/12706/mod_resource/content/1/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%201.pdf
http://moodle.nirhtu.ru/pluginfile.php/12706/mod_resource/content/1/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%201.pdf
http://moodle.nirhtu.ru/pluginfile.php/12707/mod_resource/content/2/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%202.pdf
http://moodle.nirhtu.ru/pluginfile.php/12707/mod_resource/content/2/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%202.pdf
http://moodle.nirhtu.ru/pluginfile.php/12707/mod_resource/content/2/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%202.pdf
http://moodle.nirhtu.ru/pluginfile.php/12707/mod_resource/content/2/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%202.pdf
http://moodle.nirhtu.ru/pluginfile.php/12707/mod_resource/content/2/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%202.pdf
http://moodle.nirhtu.ru/pluginfile.php/12707/mod_resource/content/2/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%202.pdf
http://moodle.nirhtu.ru/pluginfile.php/12707/mod_resource/content/2/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%202.pdf
http://moodle.nirhtu.ru/pluginfile.php/20510/mod_resource/content/1/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%20%E2%84%963%20%28%D0%B7%D0%B0%D0%BE%D1%87%D0%BD%D0%BE%D0%B5%20%D0%BE%D1%82%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%29.pdf
http://moodle.nirhtu.ru/pluginfile.php/20510/mod_resource/content/1/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%20%E2%84%963%20%28%D0%B7%D0%B0%D0%BE%D1%87%D0%BD%D0%BE%D0%B5%20%D0%BE%D1%82%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%29.pdf
http://moodle.nirhtu.ru/pluginfile.php/20510/mod_resource/content/1/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%20%E2%84%963%20%28%D0%B7%D0%B0%D0%BE%D1%87%D0%BD%D0%BE%D0%B5%20%D0%BE%D1%82%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%29.pdf
http://moodle.nirhtu.ru/pluginfile.php/20510/mod_resource/content/1/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%20%E2%84%963%20%28%D0%B7%D0%B0%D0%BE%D1%87%D0%BD%D0%BE%D0%B5%20%D0%BE%D1%82%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%29.pdf
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uH-T; Coct. Mcakos B.D.
HoBomockosck, 2008. - 32c¢.
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Cucrema OAIEPKKH YISOHBIX KYPCOB
«Moodley»
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11. O6paboTka FKCHepUMEHTA. 21274/mod_resource/content/1/%D0%

Metonuueckue ykazanus kK BeinoiaHeHno | 9C%D0%B5%D1%82 %D0%BE%D
pacuetroro 3aaanus / [OY BITIO PXTY | 0%B1%D1%80 %D1%8D%D0%BA Jla

1.

2.

3.

MOMEIIEHUST IS

12.2. PexoMeHayeMble HCTOYHUKH HAYYHO-TEXHUYECKOI HHpopmannu

PaSZ[aTO‘{HLIﬁ I/IJ'IJ'IIOCTpaTI/IBHHﬁ MaTtepurall K JCKIUIAM

[IpeseHTanuu K JEKIHIM

12.3. MudopmannoHHbIe 1 HHPOPMALMOHHO-00Pa30BaTeJIbHbIE PeCypehl

ITpn ocBOeHMM AWMCHMIUIMHBI CTYJIEHTHI JOJDKHBI HCIIONB30BaTh MH(POPMAIMOHHBIE M MH(POPMAIMOHHO-
00pazoBaTenbHBIE PECYPCHI CIEIYIOIINX TOPTAIOB M CAHTOB:

pecypc]. URL.: http://feqworld.ipmnet.ru/indexr.htm (mara oGpamienust 11.11.2022).

2010-06-04-04-44-30 (mara obpamienns 11.11.2022).

Wndopmanmonnas cucrema «EnuHoe

http://window.edu.ru/ (zata obparenns: 11.11.2022).

Caiit Kadeaps

"EcTecTBEHHOHAYUYHbIE u

MaTEMaTUYCCKHUE

http://moodle.nirhtu.ru/course/index.php?categoryid=12 (agara obpamenus 11.11.2022).

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JTUCHUITIJIMHBI

JTUCHUTIIAHEL"

OKHO JIOCTyrla K 00pa3oBaTellbHBIM —pPecypcamy».

MexayHapoIHBIH HaydHO-00pa30BaTeNbHBIA calT "Mup MareMaTndecKux ypaBHEHHHA" [DJICKTPOHHBIN
Martematiueckuii KanbKynsaTop oHiaitH [Dnexrpounsiii pecype]. URL: http://hotuser.ru/forstudents/2168-
URL:

URL:

B cooTBeTcTBHM ¢ y4eOHBIM TUIAHOM 3aHATHS O TUCHUIUIMHE «Mamemamuka» npoBousiTcs B popme
ayJIUTOPHBIX, TA0OPATOPHBIX 3aHATHI M CAMOCTOSTEIBHON pabOThl 00YJIarOIIEeTOCs.
Y4eOHbIE ayIUTOPWU IJIsl TPOBENCHUS 3aHATHH JEKIMOHHOTO THIIA, 3aHSATHH CEMWHApPCKOTO THIIA,
TPYIIOBBIX W WHAMBUIYAIbHBIX KOHCYJBTAIMHA, TEKYIIETO KOHTPOJS M MPOMEKYTOYHOW aTTeCTaIlMH, a TaKXKe

CaMOCTOSITEIFHOW  pabOTHI

oOydJarommxcs,

OCHAILEHHBbIE KOMIIBIOTEPHOM TEXHUKOU

C

BO3MOXKHOCTBIO MOJKIIOUeHUs K ceTu «HTepHeT» U 00ecreueHHbIe TOCTYIOM B 3JIEKTPOHHYIO WH()OPMAIUOHHO-
obpa3oBatenbHy0 cpeny MHCTHTYTA, HOMENISHUS! Uil XpPaHEHHS U NPO(UIIAKTHYECKOTO 00CIYKUBAHHS Y4eOHOTO
000pyI0BaHUsS
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HaumenoBanue
CIICIMAIBHBIX TIOMEIICHUI
W TIOMEIIECHUHN JJIs
€aMOCTOSATEIbHON paboThI

OCHAIIEHHOCTH CIIENUANHHBIX TOMEIIEHHH U TOMEICHHUH IS
CaMOCTOSTENFHON PaboThI

[prcnoco6aeHHOCT
TIOMELICHUH JIJIst
HCIIOJIb30BAHUS HHBAIUIAMHI
Y JIMLAMH C OTPaHUYCHHBIMU
BO3MO)KHOCTSIMH 37I0POBbSI

Aynutopus aiist
MPOBEJCHUS 3aHATHIH
cemMuHapckoro tumna 315

Y4eOHble CTONBI, CTYJIbS, TOCKa, MEIT
I[MepeHoCHas Npe3eHTalMOHHAs TEXHUKA ([IOCTOHHOE XpaHeHue B ays. 308)

MIPUCTIOCOOJICHO
(MyJIbTUMEMIHbIE CPEJICTBA,
obJeryaronye BOCIpUsTHe
3PUTENILHOM, CITyXOBOM
uHpopmMarin)

Aynutopus aiist
MIPOBECHUS 3aHSTHIA
ceMuHapckoro tana 316

YueOHBIe CTOMBL, CTYIbS, JOCKA, MEIl
INepeHoCHas Hpe3eHTal[MOHHAs TEXHHKA (IIOCTOSHHOE XpaHeHue B ay. 308)

TIPUCTIOCOOJICHO
(MynbTHMEUIHEIE CPEACTBA,
obJeryaronye BOCIpUsTHe
3PUTENILHOM, CITyXOBOM
nH(popManyn)

JlexuuoHHbIH 3a1 320

Y4eOHbI€ CTOJBI, CTYJIbS, JOCKA, MEN
IMepeHocHast Mpe3eHTAIMOHHAsT TEXHUKA (TTOCTOSIHHOE XpaHenue B ay. 308)

MPUCTIOCOOIICHO
(MyIBTHMEIHIHBIE CPECTBa,
obJeryaronye BOCIPUITHE
3pUTENILHOM, CITyXOBOH
nH(popMann)

Aynuropus it
MIPOBEJCHUS JIEKLHH 1
3aHATHH CEMHHAPCKOTO
Tuna 326

Y4eOHbI€ CTOJIBI, CTYIIbS, JOCKA
TlepeHocHas npe3eHTalMOHHAs TEXHKKA (IOCTOSHHOE XpaHeHue B ay/. 308)

MPUCTIOCOOIICHO
(MyIbTUMEAMIHHBIE CPEJICTBA,
obJervaronye BOCIpHATHE
3PUTENILHOM, CITyXOBOH
uHpOpMaLUK)

Aynmutopus st
MIPOBEJCHUS JIEKLHN 1
3aHATUI CEMUHAPCKOTO
Tuna 326

Y4eOHbIe CTONBI, CTYJIbS, JOCKa, MEJ
TlepeHocHas npe3eHTalMOHHAs TEXHKKA (IOCTOSHHOE XpaHeHue B ay/. 308)

MIPUCTIOCOOJICHO
(MyIbTUMEAMIHHBIE CPEJICTBA,
obJeryaronye BOCIpUATUE
3pUTENILHOM, CITyXOBOH
uHpOpMaLUK)

Kommnsrotepnsiii kinace 301

21 xomnsrorep u3 Hux: 15 — AMJI K6; 3 — Compad Desko; 3 IBM -486DL
VueGHbIe CTOIBI, CTYJIbS.

MPUCTIOCOOIEHO
(MyIBTHMEIUIHEIE CPECTBa,
obJeryaronye BOCIpUATUE
3PUTENILHOM, CITyXOBOH
nHpopManyn)

Aynuropus s
CaMOCTOSITEJILHON paboThI
CTYJCHTOB

TIK Pentium 1000MI' ¢ onepaTuBHO#M mamMsThio 512 MOaiiT n maMsThio Ha
xKecTKoM aucke 8 '6aiiT (2 mrT.) ¢ BO3MOXKHOCTBIO IPOCMOTPA
BHUJICOMATEPHAJIOB M MPE3CHTAIHH.

Hoctyn B MuTepHet, k OBC, 3neKTpoHHBIM 00pa30BaTeIbHBIM U
MH(POPMAIIMOHHBIM pecypcaMm, 6a3e JaHHBIX AJIEKTPOHHOTO Katanora HU
PXTY, cucreme ynpasneHust yue6HbiMu Kypcamu Moodle, yue6Ho-
METOIMYECKUM MaTepHaliaM.

ITepeHocHast IPE3CHTALIMOHHAS TEXHHKA (IIOCTOSTHHOE XpaHeHue B ays. 308)
IMpunTep NMazepHbIi

CkaHep

MPUCTIOCOOICHO
(MyIBTHMEHIHBIE CPECTBa,
obJervaronye BOCIpHATHE
3PUTENILHOM, CITyXOBOH
nHpopManyn)

13.1. KomnbroTepsl, HHGOPMALMOHHO-Te1eKOMMYHHKAIMOHHBIE CETH, aNlMapaTHO-
NMporpaMMHbIe H AyAHOBU3YAJIbHBIE CPeICTBA:

Hoytoyk hp 4,2 I'Tu, ¢ oneparuBHoii mamsteio 8 Moaiir, xecTkuM guckom | TO6aiT ¢
BO3MOKHOCTBIO TIPOCMOTpa BHIEOMATEPHAJIOB M TMPE3CHTAllMi, C HEOIPAaHWYEHHBIM JOCTYNOM B
Wnreprer, k OBC, a1ekTpoHHBIM 00pa30BaTeNbHBIM H HWHPOPMAIMOHHBIM pecypcaM, 0a3e JaHHBIX
3JIEKTPOHHOrO Katanora WHCTUTyTa, cHcTeMe ympaBieHus yueOHbIMH Kypcamu Moodle, yueOHO-
METOANYECKUM MaTepuaiam.

IIpoexrop
Hocka

13.2. IIlporpammMHoOe o0ecnieueHune

1. Onmneparmonnas cucrema MS Windows XP. TTonreepxaenue nuiensun: The Novomoskovsk
university (the branch) — EMDEPT — DreamSpark Premium
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5al0ad-c98b-e011-969d-

0030487d897

2. Ta6muunsrii npoueccop (LibreOffice Calc). Jlunensus LGPLV3

14. TPEBOBAHMUMS K OHEHKE KAYECTBA OCBOEHUA JIMCIUILIJIMHBI

HaumeHoBaHue
pasjaenos

OcHOBHBIE OKA3aTeJIH OLIEHKH (I)Oprl U METOAbI KOHTPOJIA U

OLICHKH
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Pazpnen 1.
Jluneiinas anre6pa

3uaem:
- OCHOBHBIC NOJIOKEHUS TINHEHHON anreOpsI

- OCHOBHBIE MaTEMaTHYECKHUE METO/IBI,
MO3BOJISIOLINE IPABHILHO c(HOPMYIIUPOBATH LETb
U CIIOCOOKI €€ JIOCTHKEHHUS

Ymeem:

= HpI/IMeHﬂTB MaT€MaTHYCCKHUEC MCTOAbI JJI1
peueHus 3aaa4, CBA3aHHBIX C aHAJIU30M U
CHHTE30M TEXHOJIOTHYCCKUX MTPOUECCOB U
TEXHUYCCKUX CUCTEM

- IIpuMeHsATs MEeTOIbI INHEHHOH anreOphl IS
pelIeHys: ONTUMU3AIMOHHBIX 33/1a4 TP HATUYUH
OTpaHUYEHUN

Bnaoeem:

- MaTeMaTr4ecKUMH METOIaMH PELICHUS
npodecCHOHANBHBIX 331a4 B 001aCTH XUMHIECKOTO
aHaIu3a

- AHaITUTUYECKUMH U YUCICHHBIMHA METOAaMU
pelIeHns: ONTUMU3AIMOHHBIX 331a4 B 00/1acTH
XHMHYECKOTO aHan3a

OrieHKa 32 KOHTPOJIBbHYIO paboTy
Nel
Hrorosoe TectupoBaHue

Paznen 2.
Bekrophas anre6pa

3uaem:
- OCHOBHBIE TTOJIOKEHUST BEKTOPHOU anredpsl,

- OCHOBHBIE MATEMATHYECKUE METO/IBI,
MO3BOJISIFOIINE PABUILHO ¢(HOPMYIIMPOBATH IIEJTh
U CIIOCOOKI €€ JJOCTHKEHHS

Ymeem:

- HpI/IMeHHTB MaT€MaTHYCCKUEC MCTO/AbI JIJIs1
peuieHus 3aga4, CBA3aHHLIX C aHAJIM30M H
CHHTE30M TE€XHOJIOTHYECCKUX MMPOLECCOB U
TEXHUYCCKHUX CUCTEM

- [IpumeHATh METOABI BEKTOPHOH anreOphl 11
pelIeHys] ONTUMU3AIMOHHBIX 33714 TP HATUIUH
OTpaHHYEHUHA

Baraoeem:

- MareMaTH9eCKHMH METOAAMH PEIICHUS
pogecCHOHATBHBIX 33124 B 00JIaCTH XHMHUIECKOTO
aHanms3a

- AHAINTHYECKUMH U YHCIICHHBIMHA METOAaMA
pelIeHHs] ONTUMHU3AIMOHHBIX 33/1a4 B 00J1acTH
XMMHUYECKOT0 aHaIu3a

OrleHKa 3a KOHTPOJIbHYIO paboTy
No2
HtoroBoe TecTHpOBaHUE

Pazpgean 3.
AHaNTUTHYECKAst TEOMETPHSI

3naem:

- OCHOBHBIE MOJIOKEHUS aHATUTHYECKOI
reoMeTpuu

- OCHOBHBIE MATEMATUYECKHIE METOIBI,
MO3BOJISIFOIINE IPABHILHO C(HOPMYITUPOBATH LETh
U CITIOCOOBI €€ JJOCTHKEHUS

Vmeem:

- HpI/IMeHHTB MaT€MaTHYCCKHUE MCTOIbI JJI
pemeHu 3a1a4, CBA3aHHBIX C aHAJIU30M U
CHHTE30M TEXHOJIOTHYCCKUX MPOUECCOB U
TEXHUYCCKUX CUCTEM

- [IpUMEHSATH METOBI AHATUTUICCKOW TEOMETPUH
JUTSL pElIeHHsT ONTHMHU3AIIMOHHBIX 33/1a4 TIPH
HAJIMYIAU OTPAHUYEHU I

Braoeem:

- MaTeMaTH4eCKUMH METOIaMH PEIIICHUSI
po(eCCHOHATBHBIX 33724 B 001aCTH XUMHUECKOTO
aHaym3a

- AHATMTHYECKUMHM U YHCIIEHHBIMHA METOJAMHU
pelIeHrst ONTUMU3AIMOHHBIX 33/1a4 B 00J1acTH
XUMHUYECKOTO aHAIM3a

OreHKa 32 KOHTPOJIbHYIO paboTy
Ne3
Hrorosoe TectupoBaHue

Pasznen 4.

.DJIeMEHTHI TEOPUU MHOKECTB

Bnaem:
- OCHOBHBIE MOJIOKEHUSI TEOPHUH MHOKECTB
- OCHOBHBIE MAaTEMaTHYECKHUE METO/IBI,

MO3BOJISOIIIE MTPABUIIBHO C(HOPMYIHPOBATH LENTh
U CIIOCOOBI €€ JOCTHIKEHUS

YcrHBIi onpoc
Hrorosoe TectupoBaHue
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Ymeem:

= HpI/IMeHF{TL MaT€MaTHYCCKUC MCTObI JJIA
peuieHus 3aga4, CBA3aHHLIX C aHAJIM30M U
CHHTE30M TE€XHOJIOTUYECKUX MMPOLECCOB U
TEXHUYCCKHUX CUCTEM

- IIpuMeHATh METOBI AHATTUTUUECKON FEOMETPUHN
JUIS PeIIeHHs ONTUMU3AIMOHHBIX 3a4a4 IpH
HaJIMYUM OTPaHUYCHUN

Braoeem:

- MaremMaTH4eCKUMH METOAAMH PEIICHUS
NpoeCCHOHANBHBIX 33/1a4 B 00JIaCTH XMMHYECKOTO
aHanm3a

- AHaTUTUYECKUMH U YUCICHHBIMUA METOAaMU
pelIeHns] ONTUMA3AIMOHHEIX 33714 B 00J1acT!
XUMUYECKOro aHaIu3a

Pa3znen 5.
JuddepennmanbHOe HCUUCTICHHE
(GYHKIMHM OJJHOM TTepeMEeHHOM

3naem:

- OCHOBHBIE NONOKEHUS AU HEepeHINATHHOTO
HCUUCIICHUS

- OCHOBHBIE MaTEMaTHYECKUE METO/IBI,
MO3BOJISIFOLINE IPABHILHO c(hOPMYIUPOBATH ETh
U CIIOCOOKI €€ JJOCTHKEHHUS

Vmeem:

- HpI/IMeHﬂTL MaT€MaTHYCCKHUEC MCTOAbI JJI1
peucHu 3aaa4, CBA3aHHBIX C aHAJIN30M U
CHHTE30M TEXHOJIOTHYCCKUX MTPOUECCOB U
TEXHUYCCKUX CUCTEM

- IpumeHsaTh MeTObI Au(PepEeHInaTBHOTO
WCYUCIICHUS [Tl PEIICHUS OTITUMHU3AI[HOHHBIX
3a/1a4 [IPH HATMYHH OTPAHUICHUH

Bnaoeem:

- MareMaTH4eCKUMH METOIAMH PEIICHUsI
npo(eCCHOHAIBHBIX 337124 B 00JIACTH XUMHYIECKOTO
aHanm3a

- AHAJIUTUYECKAMH U YUCICHHBIMU METOAAMH
PpEleHNs ONTHMH3AIIMOHHBIX 33/1a4 B 00NacTH
XMMAYECKOTO aHAJIM3a

OrmeHka 3a KOHTPOJIBHYIO paboTy
Ned
Hrorosoe TectupoBanue

OneHka 3a ’k3aMeH 1 cemecTp

Pa3pnen 6.
OyYHKIMH HECKOJIBKHX MEPEMEHHBIX

3naem:

- OCHOBHBIE NOJIOKEHHS TEOPHH QYHKIMN
HECKOJIbKUX TTePEMEHHBIX

- OCHOBHBIE MATEMaTHYECKHUE METO/IBI,
MO3BOJISIFOIINE IPABHILHO C(HOPMYIIUPOBATH LETh
U CIIOCOOLI €€ JJOCTHKEHHUS

Vmeem:

- HpI/IMeHHTB MaT€MaTHYCCKHUEC MCTOIbI JJI1
pemeHu 3a1a4, CBA3aHHBIX C aHAJIN30M U
CHHTE30M TEXHOJIOTHYCCKUX MTPOUECCOB U
TEXHUYCCKUX CUCTEM

- [IpuMeHsTh METObI TEOPUH (YHKIIUH
HECKOJBKHX TTIePEMEHHBIX

JUISL pelIeHHs] ONTUMH3AIMOHHEIX 33124 TIPH
HaJIMYMK OTpaHHYCHUIN

Bnaoeem:

- MaTtemaTn4eckuMH METOIaMH PELICHUs
poeCCHOHANBHBIX 33/1a4 B 00JIACTH XUMUYECKOTO
aHanmsa

- AHAINTHYECKUMH U YHCICHHBIMHA METOAAMU
pelIeHns: ONTUMU3AIMOHHEIX 33/1a9 B 00JIacTH
XMMHYECKOTO aHaJH3a

OreHKa 32 KOHTPOJIbHYIO paboTy
Ne5
Hrorosoe TectupoBanue

Pasznen 7.
VHTerpanbpHoe ncuucieHne QyHKIHNn
OJIHO MepeMeHHOH

3naem:

- OCHOBHBIE TTOJIOKECHUS HHTETPATEHOTO
ucyncieHnst PyHKIMH OJHON MTepeMEHHON
- OCHOBHBIE MATEMATUYECKHIE METOIBI,

MO3BOJISIONINE MPABHIEHO c(hOPMYITHPOBATH IIETh
U cIO0COOBI €€ TOCTHKEHHS

O11eHKa 3a KOHTPOJIbHYIO paboTy
Neb6
HTorosoe TectupoBaHue
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Ymeem:

= HpI/IMeHF{TB MaTEMAaTHYCCKUEC MCTOAbI JIJIA
peuieHus 3aga4, CBA3aHHLIX C aHAJIM30M U
CHHTE30M TE€XHOJIOTUYECKUX MMPOLECCOB U
TEXHUYCCKHUX CUCTEM

- IIpiMeHsATh METOIbI MHTETPAILHOTO UCUHUCIICHUS
JUTSL PEIICHHS ONITUMU3AIOHHBIX 3324 TIPH
HAJTMYUH OTPAHUYCHUN

Bnaoeem:

- MareMaTH4eCKUMH METOAaMH PEIICHUSI
npodecCHOHANBHBIX 331a4 B 001aCTH XUMHIECKOTO
aHam3a

- AHAJTMTHYECKUMH U YHUCJIEHHBIMH METOJAMU
peIleHUs] ONTHMHU3AIIMOHHBIX 337124 B 00JIaCTH
XUMHYECKOI'0 aHaJIM3a

Pazpean 8.
Juddepennmanbabie ypaBHSHUS

3naem:

- OCHOBHBIE MOJIOKEHUSI TEOPUH
i hepeHIHAIBHEIX ypaBHEHUH

- OCHOBHBIE MaTEMaTHYECKUE METO/IBI,
MO3BOJISIFOLINE IPABHILHO c(hOPMYIUPOBATH ETh
U CIIOCOOKI €€ JJOCTHKEHHS

Vmeem:

- HpI/IMeHﬂTL MaT€MaTHYCCKHUEC MCTOAbI JJI1
peucHu 3aaa4, CBA3aHHBIX C aHAJIN30M U
CHHTE30M TEXHOJIOTHYCCKUX MTPOLECCOB U
TEXHUYCCKUX CUCTEM

Baraoeem:

- MaTeMaTHYeCKMMH METOJAMH PELICHUS
npo¢ecCHOHATBHBIX 3a1a4 B 00JaCTH XUMHUYECKOTO
aHaNIM3a

- AHaNMTHYECKUMH U YUCICHHBIMU METOIaMH
pelIeHns] ONTUMU3AIMOHHEIX 33/1a4 B 00J1acTH
XMMHYECKOTO aHaJIH3a

OrmeHka 3a KOHTPOJBHYIO paboTy
Ne7
Hrorosoe TectupoBanue

Pa3znen 9.
WurerpansHoe ucuuciienne GyHKIHH
HECKOJIbKUX TIEPEMEHHBIX

3naem:

- OCHOBHBIE MTOJIOKEHUS TE€OPUU UHTETPATIBHOTO
HUCYHUCIICHUA d)yHKI_H/II/I HECKOJIbKUX NMEPEMEHHBIX

- OCHOBHBIE MATEMATUYECKHAE METOIBI,
MO3BOJISIIOIINE PABHIILHO c(HOPMYITUPOBATH IIENTh
U CITIOCOOBI €€ JJOCTHKEHUS

Vmeem:

- HpI/IMeHHTB MaT€MaTHYCCKHUEC MCTOIbI JJI1
pemeHu 3a1a4, CBA3aHHBIX C aHAJIN30M U
CHHTE30M TEXHOJIOTHYCCKUX MPOUECCOB U
TEXHUYCCKHUX CUCTEM

- IIpuMeHATh METOBI TEOPHH UHTETPATIBLHOTO
UCUYHCIICHUS (PyHKIIMM HECKOIBKHUX MEPEMEHHBIX
JUISL pelIeHNs] ONTUMA3AIMOHHBIX 337124 TIPH
HaJIMYUH OTpaHUYEHUH

Braoeem:

- MaTemMaTHYECKUMU METOAaMU PECIICHUA
po(heCCHOHANBHBIX 33/1a4 B 00JIACTH XUMUYECKOTO
aHaIM3a

- AHAINTHYECKUMH U YHCICHHBIMHA METOAaMU
pelIeHns: ONTUMU3AIMOHHEIX 33/1a9 B 00JIacTH
XMMHYECKOTO aHaJIH3a

OrieHKa 32 KOHTPOJIbHYIO paboTy
Ne8
Hrorosoe TectupoBanue

Pa3nen 10.
ONeMeHTH! QyHKIHOHAIBHOTO
aHanu3a

3naem:

- OCHOBHBIE ITOJIOKEHUS (i)yHKIII/IOHa.IH)HOI‘O
aHaJIn3a

- OCHOBHBIE MATEMAaTUYECKHIE METOIBL,
MO3BOJISIOIINE TPABUIIBHO C(HOPMYIUPOBATH 1IENb
U CIIOCOOBI €€ JTOCTHKEHUS

Ymeem:

- [IpMEHSITh MaTEMaTHUECKHE METOIbI IS
pelieHus 3a/1a4, CBSI3aHHBIX C aHAJTH30M U
CHHTE30M TEXHOJIOTHYECKHUX MIPOILECCOB U

YcTHBI onpoc
HToroBoe TectupoBaHue
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TEXHUYCCKHUX CUCTEM

- TIpuMeHsTh METOIbI (PYHKIIMOHAIBLHOTO aHAITH3a
JUTSL pElIeHHs] ONTUMU3AIIMOHHBIX 33/1a4 TIPH
HAJIMYIUU OTPAHUYEHU I

Bnaoeem:

- MareMaTHYeCKMMH METOJAMH PEIICHHSI
npoeCCHOHANBHBIX 33/1a4 B 00JIACTH XUMHYECKOTO
aHanmM3a

- AHAJIUTUYECKAMH U YUCIEHHBIMU METOAAMH
pelIeHrst ONTUMU3AIIMOHHBIX 33/1a4 B 00J1aCTH
XUMHUYECKOTO aHaIu3a

Paznen 11.
OYHKIIH KOMIUIEKCHOTO
MEPEMEHHOT O

3naem:

- OCHOBHBIE TTOJIOKEHUS TCOPUH HYHKIHH
KOMIUIEKCHOTO NIEPEMEHHOT0 JIMHEHHOH anreOpeI

- OCHOBHBIE MATEMaTUYECKHAE METOIBI,
MO3BOJISIOLINE IPABHIBHO c(HOPMYIIUPOBATH LETb
U CIIOCOOBI €€ JOCTHKECHUS

Vmeem:

- HpI/IMeHﬂTL MaT€MaTHYCCKHUEC MCTOAbI JJI1
peucHu 3a1a4, CBA3aHHBIX C aHAJIN30M U
CHHTE30M TEXHOJIOTHYCCKUX MTPOUECCOB U
TEXHUYCCKUX CUCTEM

- [IpuMeHATH METOIBI TCOPHH (HYHKITHH
KOMIIIEKCHOTO TIEPEMEHHOTO IS PeIICHHS
ONTUMH3ALMOHHBIX 32124 IPU HATUYAU
OTpaHUYECHUN

Braoeem:

- MaTeMaTH4eCKUMH METOIaMH PEIICHUS
MpoQeCcCHOHATTBHBIX 3a]1a4 B 00JACTH XUMHUYECKOTO
aHaJm3a

- AHAJTUTUYECKUMH W YHUCIICHHBIMHA METOJaMHU
peleHns ONTUMHU3AIMOHHBIX 3a71a4 B 00J1aCTH
XUMHYECKOTO aHaIM3a

VYerHslii orpoc
Hrorosoe TecTupoBaHue

Pazgen 12.
YucioBsle ¥ GYHKIMOHATBHBIE PSIIBI

3naem:
- OCHOBHBIE MIOJIOKEHHSI TEOPHHU PSIIOB

- OCHOBHBIE MATEMATHYECKHUE METO/IBI,
MO3BOJISIFOLINE IPABUIILHO C(HOPMYIIUPOBATH 1IETh
U CIIOCOOLI €€ JJOCTHKEHUS

Vmeem:

= HpI/IMeHHTL MaT€MaTHYCCKUEC MCTO/bI JIJIs
peui€HuA 3a4a4, CBA3aHHLIX C aHAJIM30M H
CHHTE30M TE€XHOJIOTHYECCKUX MMPOLECCOB U
TEXHUYCCKHUX CUCTEM

- IIpuMeHATs METOIBI TEOPHH PSIOB TS PEIICHUS
ONTHMH3ALMOHHBIX 33124 NPU HATHINU
OTpaHHYEHHHA

Braoeem:

- MareMaTH4eCKHMH METOAAMH PEIICHUS
poQecCHOHATIBHBIX 3a/1ad B 00JaCTH XUMHUIECKOTO
aHanms3a

- AHAJINTHYECKUMH U YUCIECHHBIMU MCTOJaMHU
PECIICHUA ONITUMHU3ALIMOHHBIX 3a/1a4 B 06HaCTl/I
XHMHYECKOT0 aHaIn3a

O1eHKa 3a KOHTPOJIBHYIO paboTy

Ne9
I/ITOFOBOG TECTUPOBAHUE

Pasznen 13.
OnepannoHHOE HCUHCIICHHE

3naem:

- OCHOBHBIC MTOJIOKEHUS OICparMOHHOTO
HCYUCIICHU

= OCHOBHble MaTeMaTUYECCKUC METOABI,
MO3BOJISIFOIINE IPABHILHO C(HOPMYITHPOBATH LETh
U CIIOCOOBI €€ JOCTHIKEHUS

Ymeem:

- TIpuMeHSITH METO/IBI OTIEPAIIMOHHOTO HCYHUCICHHSI
IUTSL pELIIEHHST 33124, CBSI3aHHBIX C aHATU30M U
CHHTE30M TEXHOJIOTHUECKHX MTPOIIECCOB H
TEXHUYECKUX CUCTEM

Braoeem:

- MaTeMaTH4eCKUMH METOIaMH PEIICHUSI

O11eHKa 3a KOHTPOJIbHYIO paboTy

Nel0
HTtoroBoe TectpoBaHue
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npoeCCHOHABHBIX 33/1a4 B 00J1aCTH XMMHYECKOTO
aHanmsa

- AHaTUTUYECKUMH U YUCICHHBIMUA METOAaMU
peleHys: ONTUMU3AIMOHHBIX 33/1a4 B 00J1aCTH
XUMUYECKOro aHaIu3a OneHKa 3a 9K3aMeH 2 ceMecTp

IIpunoxenue 1.1
AHHOTALNUSA
pa6oueii mporpaMMbl TUCHUIIJIMHBI
b1.0.07 MaTemaTuka

1. O6mas TpynoeMkocTs (3.¢./ ak. yac): 12/432. dopma npoMeKyTOUHOTO KOHTPOJIS: IK3aMEH, 3a4erT.
HuctummHa n3yvaercs Ha 1 kypce B 1, 2 cemecTpax.

2. MecTo IMCHUIIAHBI B CTPYKTYpe 00pa3oBaTelbHOI MPOrpaMMbl

Huctumanaa B1.0.10 Martematuka otHocutcs k OOs3aTenpHOW 4yacTd Onoka 1 JIMCHUIUIMHEL
(Monynm). JlmcumruimHa Ga3wpyercss Ha 3HAHUSAX, TOJMYYEHHBIX IMPH W3YYeHHUH ainreOpbl, TEOMETPHH,
AJIEMEHTApHBIX (PYHKIUN ¥ TipaBwil nuddepeHpoBanns B 00beMe IKOIBHON MPOTPAMMBI, U SBIISETCS
OCHOBHOM JIJIsl TIOCJEAYIONIMX JUCIMIUIMH: KypCcOB (DM3MKH, XHMHUH, a TAKXKE IUCIUIUIMH XUMHKO-
TEXHOJIOTHYECKOT'0 HAMPABJICHUS: OpraHUYeCKass XUMUS, HEOPTaHUIECKAsT XUMUS, MEIUITMHCKAS XUMUS U
T. I

3. Hean u 3224 U3y4eHUs: TUCHUNTUHBI
Llenpr0 OCBOEGHMS IUCLMIUIMHBL siBiIsgerca oOecreueHrne 0a30BOil  ITOJTOTOBKH
CTy,I[eHTOB B O6HaCTI/I NPUMCHCHHUA MATCMATHYCCKUX MCETOAOB U OCHOB MATEMATUYCCKOI'O
MOZACIIMPOBAaHMs B HpaKTH‘ICCKOﬁ ACATCIBbHOCTHU
OCHOBHBIMHA 3aav4aMi U3y4YCHUS JUCHHUIUINHBI SABJIAIOTCA:
- MMOJIy4YCHUC TCOPETUICCKUX 3HAHUN nu3 Pa3IIMYHBIX pasaciioB MaTE€MaTHUKH,
q)OpMI/IpyIOIlII/IX Pa3BUTUC HABBIKOB COBPEMCHHOI'O BH1a MaTEMATUYCCKOT'O MBIIIIJICHUS
— OCBOCHHUEC MATEMAaTUYCCKUX METOJO0B MW OCHOB MAaTEMAaTH4YCCKOTO MOACIMPOBAHUS,
HCIOJIB3YEMBIX ITPU PCIICHUN TUIIOBBIX 3a1a4 HpO(i)eCCI/IOHaHI)HOI\/’I JCATCIIBHOCTHU
- OCBOCHHUC CUCTCMHOI'0 Mnoaxona Ajid pCHICHHUA IOCTABJICHHBIX 3aJla4d OINTUMAJIbHBIM
CIT0COO0M.

4. CoaepxxaHue TUCHUINIMHBI

Jluneiinas anreOpa, BeKTOpHas airedpa, aHAJIUTUYECKash T'€OMETPHSA, 3JIEMEHTHl TEOPUU MHOXKECTB,
T depeHnnaIbHOe UCUHCIIeHHEe (YHKIUN OJHON NepeMeHHOW, (YHKIIMM HECKOJNBKUX IEePEeMEHHBIX,
MHTETPAIIbHOE HMCYHMCICHHE (QYHKIMM OJHOHW INepeMeHHOH, auddepeHIranbHble  ypaBHEHHS,
MHTErpaIbHOE MCUYHUCIIeHnE (QYHKIMH HECKOJIBKHX MEePEMEHHBIX, 3JEMEHTHl (PYHKIHMOHATLHOIO aHaN3a,
(GYHKIIMM KOMIUIEKCHOTO TIEPEMEHHOT0, YHCIOBbIE W (DYHKIIMOHAJBHBIC PSJbI, OIEpalMOHHOE
UCUUCIICHHE.
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5. IlnanupyeMble pe3yJbTAThI 00yUeHHUsI N0 AUCHUILIHHE, 00ecTieYnBAIOIINE TOCTHKEHIEe
MJIAHUPYEMBIX Pe3YJIbLTATOB OCBOEHHsI 00Pa30BaTe/IbHOI MPOrpaMMbl

oA Ko n nanMeropanme YK Ko n naumenoBanue nHaukaTopa goctmxenns YK
KaTeropuu BBITYCKHAKA it | pa i
(rpynnsr) YK

CucreMHOE U

YK-1. Cnocoben
OCYIIECTBIIATH MOMUCK,
KPUTHUYECKHI aHATTU3 U

'YK-1.1 Ananmusupyet 3agady, BeIIENsIsA e€ 0a30BbIe
cocraBisronue. Onpenensier, THTEPIPETHPYET U PAHKUPYET
MHPOPMALNIO, TPeOyEeMYIO IS PEeIICHUS TIOCTaBICHHOM
3a1a9u

'YK-1.2 OcymecTBiseT HOUCK HHPOPMAITIH IS PEIICHUS
MOCTaBJICHHOM 3a/1auyl 10 PA3IMYHBIM THIIAM 3aIIPOCOB

MCTOAOB PCHICHUA

CrIOCcOOBI UX PEIICHNS,
MCXOAs U3 IEHCTBYIOIINX
[IPaBOBBIX HOPM,
MMEIOLINXCS PECYPCOB U
OrpaHUYEHUN

KPUTHYECKOE cuHTe3 HHPOPMALIHH, 'YK-1.3 [Ipu o6paboTke nHGopmanuu oTiandaeT HakThl OT
MBIIIJICHUE IPUMEHATh CHCTEMHBII MHEHUI, HHTEPIPETalni, OLIEHOK, GOpMHUPYET COOCTBEHHBIE
HOIXOM JUIS PELICHHS MHEHUSI U CY>KACHHS, apT’yMEHTUPYET CBOH BBIBOJIBI M TOUKY
MOCTABJICHHBIX 3a/1a4 3pEHUSL;
VK-1.4 PaccmaTpuBaet u npezsiaraeT BO3MOXHbIE BAPHAHTHI
[peLIeHUsI TOCTABJICHHOM 3a]ja4uk, OLEHUBAst UX JIOCTOMHCTBA U
HEIOCTATKU
VK-2. Crocoben YK-2.1 OnpenensieT Kpyr 3ajja4 B paMKax [MOCTaBJICHHON
OIpeeNIsTh KPYT 3a1a4 B eI, ONPE/ICIISICT CBA3U MEX/y HUMH U 0)KU/IaeMble
paMKax mocTaBieHHO# nenu | PE3YIBTATBI HX PEHICHHA
1 BEIOMpATh ONITHMAaJIbHbIC
OnruMusanus

Ob6menpogeccnonanbubie komnereHunu (OIIK) n uHANKATOPBI KX TOCTHKECHUS

HaumenoBanue
KaTeropuu
P Kox n nanmenoBanue OITK Kon 1 HanmeHoBaHMe nHANKaTopa HoctikeHns OITK
(rpymiisr)
OIIK
OIIK2 Cnocoben OIIK-2.1 3HaeT coBpeMeHHbIC MaTeMaTHIeCKUe U (PU3HUKO-
HCIIOJIB30BaTh XUMHUYCCKHUE METOABI IJIA PCIICHUA 3a1a4 HpO(beCCPIOHaJ'[I:HOﬁ
EcrectBeHHOHAYYHAS | vatematnaeckire, (busnueckue, | IeITENEHOCTH
MOArOTOBKA (hM3HKO-XUMUYECKHE,

XUMHYECKHE METOJIBI IS
pelieHus 3a1a4y
npodeccroHanbHON
JEATENBHOCTH

OIIK-2.2 Bnazeet 1 UCMOJIb3YEeT COBPEMEHHBIC METOIBI M Oa3bl
JTAHHBIX JUTS PEIICHHS 33724 MPOPEeCCHOHATTBHOM eI TeIbHOCTH

OIIK-2.3 [IpumeHsieT 0OCHOBHbIE 3KCIIEPUMEHTAIbHBIE METOIbI
MCCIIeIOBaHUs (PU3UKO-XMMHYECKUX CBOWCTB BEIIECTB, a TAKKe
TEOPETHYECKNE 3aKOHBI €CTECTBCHHOHAYYHBIX JAUCIMIUIMH K
PCIICHHIO MPAKTHYECKUX BOIPOCOB XMMHYECKOW TEXHOJIOTHI

B pesyabTare n3y4eHusi IMCUMIIMHBI CTYACHT 0aKaIaBpHAaTa JOJIKEH:

3nameo:

- OCHOBHBIE TIOJIOKEHHS aHATUTUIECKONW TeOMETPHUN U TMHEHHOMN anreOpsl, MOCIeA0BaTENbHOCTH
U psaapl, auddepeHMalbHOe W WHTETpalbHOE HCYHCIeHUs, JuddepeHInanbiple  ypaBHEHUS,
OIIEPALIMOHHOE UCUUCIICHUE;
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- OCHOBHBIC MaTeMaTHYECKHE METOMbI, IO3BOJIIONIME IPABHILHO CPOPMYIMPOBATH IICNIb H
CIIOCOOBI €€ TOCTUKEHU,

Ymems):

MPUMEHATh MaTEeMaTUYCCKHE METOJIbI JIJIsl PEIICHUS 3aja4, CBSI3aHHBIX C aHAJIU30M U CHHTE30M
TEXHOJIOTHYECKHX TIPOIIECCOB M TEXHUICCKUX CHCTEM;

- TPUMEHATh METOIbl JU(PGEPCHINAILHOTO W WHTETPATBLHOTO HWCYHUCICHUS IS PEIICHUS
ONTHMHU3AIMOHHBIX 3314 PU HATUYUH OTPAaHHYCHUH

Bnaoemy

- MaTeMaTHYECKUMH METOAaMH pelIeHus MpodheCCHOHANBHBIX 3a/ad B 00JaCTH XHMHYECKOTO
aHaju3a.

- AHAJIUTUYCCKUMHU W YHUCICHHBIMH MCETOAaMH PEHICHUA OITHMHU3AIIMOHHBEIX 3aaa4 B o0iractu
XHUMHUYCCKOI'O aHaJIn3a.

6. Buabl yueOHoii padoThl M NX 00beM

Bup y4ueOHoi paboTh Bcero yac. Teom. > com
KonTakTHas pa6oTa o0y4aroierocs ¢
NneJaroru4yecKUMHu padoTHUKaMu (Bcero) 206,6 103.3 103.3
KonrakrHasi padoTa, ayuTopHas 204 102 102
B TOM YHCIIE: - - -
Jlexrm 68 34 34
[paxtnaeckue 3ausatus (I13) 136 68 68
Bun arrectanyu (3K3ameH) 0,6 0,3 0,3
Koncynbranuu nepea sKx3aMeHOM 2 1 1
CamocrositesbHAas padora (Bcero) 145 77 77
B Ttom uyuciae CP: - > >
IIpopaboTka JEKIIMOHHOTO MaTepuaa 34 17 17
IToaroToBka K NpakTUYECKUM 3aHATUAM 34 17 17
Bermonuaenue VP3 65 37 37
HOZ[FOTOBKa K KOHTPOJIbHBIM IIYHKTaMm 12 6 6
IHoaroroBka k 3Kk3aMeHy 80,4 35,7 35,7
Oomast Tpy10eMKOCTh gac. 432 216 216

> 12 6 6

6. ConepsraHue TUCIUILTAHBI
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