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1 OBIIME IMOJIOKEHUA
HopMaTuBHBIE JOKYMEHTbI, HCII0JIb3yeMble MPU pa3padoTKe OCHOBHOI 00pa30BaTebHOI MPOrpaMMbI

HopmaTuBHYyT0 ipaBoByto 0a3y pa3paboTku pabodeii mporpaMMBbl AUCITUTLTHHEI COCTABIISIOT:

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

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

- ®enepanbHbIH TOCYIapCTBEHHBIH 00pa30BaTeNbHBIM CTaHAAPT BBICHIETO 00pa30BaHMsI —OakajgaBpHaT IO
HanpaBieHuio noarotoBkd 18.03.01 «XuMudeckas TEXHOJIOTHS», YTBEP)KICHHBIHIIPUKA30MMUHHUCTEPCTBA HAYKH
u BeIcmiero obOpasoBaHus Poccuiickoit @emepannu ot 07.08.2020 r. Ne 922(3apeructpupoBaH MUHHCTEPCTBOM
toctunmu Poccuiickoit @epepanuu 19.08.2020 r.,peructpanmorHsiiitNe 59336);

- [Ipuxa3z Muno6pHayku Poccun ot 05.04.2017 Ne 301 (B pex. ot 17.08.2020 1.) «O0 yTBep)kaenun [lopsaka
OpTaHM3allMi W OCYIIECTBICHUS O0pa30BaTEIbHONW MIEATEIBHOCTH 1O 00pa3oBaTENbHBIM IPOrpaMMaM BBICIIETO
00pa3oBaHKs — IporpaMMam OakaixaBpHaTa, IIporpaMMam CIICHAINTETa, IPOrpaMMaM MarucTpaTypoy;

- [onokeHne 0 MPaKTUYECKOH MOATOTOBKE OOYJaIONINXCs, YTBEPKICHHOE MPUKa30M MHUHHCTEPCTBA HAyKH
U BbICIIEro oOpaszoBanust Poccuiickoii Meaeparu u MuHUCTEpCTBa MpocBemieHus Poccuiickoit denepanuu ot
05.08.2020 r. Ne 885/390 (3apeructpupoBan MuHUCTEpCTBOM toctuiinu Poccuiickoit @enepanuu 11.09.2020 r.,
peructpanroHHbiid Ne 59778);

- Ilpukaz MuHucrepcTBa obpasoBaHusi 1 Hayku Poccuiickoit ®@enepaunu ot 08.02.2021 r. Ne 83 «O
BHECEHMH HM3MEHEHWH B (ezepaibHble roCcyJapCTBEHHbIE 00pa30BaTeNbHbIE CTAHAAPTHI BBICILIETO O0Opa3oBaHMs -
GaxanaBpHaT 10 HANPABICHUSAM IOATOTOBKUY;

- MeToau4eckuMH PEKOMEHIANMSMH 110 OpraHu3aluu 00pa3oBaTeNbHOTO TIpolecca A O0ydeHHS
WHBAJIHMIOB M JIMIl C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI B 00pa30BaTENbHBIX OPraHU3alMAX BBICIIETO
00pa3oBaHKs, B TOM YHCJIE€ OCHAIEHHOCTH 00pa30BaTEIBbHOTO Iporecca (YTBEp)KICHBI 3aMecTuTeneM MuHucTpa
obpazoBanus 1 Hayku PO A.A. Kimmmossim ot 08.04.2014 Ne AK-44/058R);

- Ilonmoxenwe O TOpsiIKE OpraHM3allMd M OCYLIECTBICHHS OOpPa30BaTENIbHOM JEATENBHOCTH 110
oOpa3oBaTeNbHBIM IIpOTpaMMaM  BBICIIETO 00pa3oBaHMS - TporpamMmaMm OakajaBpuaTa, Iporpammam
crienuanurera, nporpammam Marucrparypst B HU PXTY um. /.M. Menneneesa, IpUHATHIM pELICHUEM Y YEHOTO
coBeta HU PXTY um. [I.1. Menneneesa ot 30.10.2019;

- Tlonoxxenue o (oHAE OIEHOUYHBIX cpeAcTB B HOBOMOCKOBCKOM HWHCTUTYTE ((punmane) ¢enepalbHOTO
TOCYJapCTBEHHOTO OI0/KETHOTO 00pa30BaTEIbHOTO YUPEkKACHUS BhICIIETo 00pazoBaHus «Poccuiickuii XMMHKO-
TeXHOJoruueckuil ynusepcurer umernu [I.M. Menneneesa», NpuHATbIM pelieHueM YdeHoro coera HU PXTY
mMm. JI.1. MenneneeBa ot 26.05.2022;

- INonoxxenuss 06 »MEKTPOHHOH HH(OPMALMOHHO-00pa3oBaTesbHON cpene HoBOMOCKOBCKOrO MHCTHTYTa
(punmmana) GeneparbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHUS BBICIIETO 00pa30BaAHMUS
«Poccuiickuii XUMHKO-TEXHOJIOrHuYecKuil yauBepcuteT umenu .M. Mennaeneesay;

- JlokanpHBIE HOpMaTHBHEIE akThl HoBOMOCKOBCKOTO MHCTUTYTA ((prmmana) PXTY um. [[.1. Merneneesa.

[Iporpamma paccuntana Ha U3y4eHHE AUCIUIUINHBI B TEYCHUE OJTHOTO CEMECTpa.

KoHTpos ycrieBaeMOoCTH CTYICHTOB BeJeTCs [0 MPUHATON B MIHCTHTYTE cucTeMe.

Pabouast mporpaMMa JUCHMIUIMHBI MOXKET OBITh peaj30BaHA C MPUMEHEHHEM 3JIEKTPOHHOTO OOY4YeHHS U
JTUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHIA MOTHOCTHIO WIIH YaCTHYHO.

2. IIEJIb OCBOEHUSA U 3AJAYHU U3YUEHUSI JUCHUITIJIMHBI

Ienpr0 OCBOSHUS TUCITUTUIMHEI SBJIIETCS (POPMUPOBAHNE OO0YUYAIONTUMUCS CUCTEMbI 3HAHUH 00 OCHOBHBIX
MOJIOKEHUSX M TEOpEMax MaTeMaTHKH
OCHOBHOI 3a/1a4eil n3ydeHus TUCITUTUTHHBIL:
- (hopMHpOBaHHE DJIEMEHTOB MPO(HECCHOHATLHOW KOMIETEHTHOCTH CTYJeHTa WyTeM TPUBHUTUS HABBIKOB
COBPEMEHHBIX BUJIOB MAaTEMAaTUYECKOTO MBIILIJICHHUS,
- IPUBUTHE HABBIKOB MCIOJIb30BaHUS MATEMAaTUHUECKUX METOJIOB B IPAKTUYECKOUN NEATEILHOCTH.

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII



Juctmmumaa B1.0.10 «MartemaTtuka» OTHOCUTCS K 0a3oBoit yactm Osioka 1 Jlmcouriveabl (MOZYIH).
OOGs3arenbHast yacTb. /I YCIICIIHOTO OCBOEHHMS AUCLUINIMHEI HEOOXOAUMBI KOMIIETCHIIMH, COPMUPOBAHHBIE TIPH
W3ydeHNH anreOpbl, TEOMETPUH, AIEMEHTAPHBIX (YHKIWUH u mpaBmil Aud(epeHIIUpoBaHns B 00beMe IIKOIBEHON

MPOTPaMMBI.

W3ydenne MaTeMaTHKH CIIOCOOCTBYET YCIIEITHOMY OCBOCHHIO BCETO KOMIUIEKCA TEXHWYECKHUX U CIICIIUATIbHBIX
TUCTIHTUIAH 00pa3oBaTeIbHOM nporpaMMbl. JlaHHasT TUCIIMIUIMHA SBISIETCS TPEANISCTBYIOMIEH TS CIIe Ty oI
JUCHUIUIAH: KYpPCOB (DH3MKH, XHMHUHM, a TaKXe JUCHUIUIMH XAMHKO-TCXHOJIOTUYCCKOTO HAMpaBJICHUS:
opraHuuecKas XUMUsl, HeOpraHuueckasi XuMusl, u T. II.

4. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI

W3ydyeHune IUCIUIUIMHBI HATIPABIICHO HA MPUOOPETEHHE CIIEAYIONMX KOMIIeTEeHIUIA:

— YHuBepcanbHble komMneTreHun (YK) n uHAMKATOPBI UX 10CTUKEHUS:

Hanenonae Kon u nanmenosanme YK Kon 1 HauMeHOBaHMEe HHAUKATOpa JOCTIKeHUS YK
KaTeropuu BBIMYCKHHKA I bl pa x
(rpymmer) YK

CucreMHoe B

YK-1. Cnocoben
OCYIIECTBIISTH MOUCK,
KPUTHYECKHI aHAIIU3 U

'YK-1.1 Ananmusupyet 3agady, BeIICNsIA € 0a30BbIe
cocraBistronne. Onpenensier, THTEPIPETHPYET U PaAHXUPYET
uH(bOpManUIo, TpeOyeMyIo IS PelIeHUs I0CTaBICHHOI
3azaun

YK-1.2 OcymecTBiseT MoucK HHGOPMaIUX IS PEIICHHs
[OCTABJICHHOH 3a7a4K IO Pa3JINYHBIM TUIIaM 3aIIpOCOB

METOJIOB PEIICHHS

CrIOCOOBI UX PEIIeHNS,
MCXOZS U3 IEHCTBYIOIIMNX
[IPaBOBBIX HOPM,
MMEIOLINXCS PECYPCOB U
OrpaHUYEHUN

KPUTUYECKOE CHUHTE3 I/IH(I)OpMaI_[I/II/I, YK-1.3 HpI/I 06pa6on<e I/IHq)OpMaI_[I/II/I OTJINYacT Q)aKTI)I oT
MBIIIIJIEHUE IIPUMEHATH CHUCTEMHBIN MHGHHﬁ, HHTCpHpeTaHHﬁ, OIICHOK, (bopMpreT CcOOCTBEHHEIE
HOAXOJ I PELIEHUS MHEHUS U CYXK/IE€HUS, apLyMEHTUPYET CBOU BBIBOJBI U TOUKY
IMOCTABJICHHBIX 3aJa4 3pCHU,
'YK-1.4 PaccmarpuBaet 1 IpeiaraeT BO3MOKHBIC BApUAHTHI
[pELIEHUs TOCTABJIEHHON 3a/1auM, OLICHUBAsI UX JIOCTOUHCTBA U
HEIOCTaTKH
VK-2. CriocoGen YK-2.1 Onpenensier Kpyr 3ajad B paMKaX [10CTaBIE€HHON
oIpenesTh KPyT 3a1a4 B LEJIH, OTIPEACIISET CBA3H MEXAY HUMH U 0’KUJAeMble
paMKax MocTaBIeHHOI meny | PE3YIPTATRI UX PCIICHI
1 BLIOUpATh ONTUMAIIbHBIE
OnTuMu3anus

Oomenpodeccuonanbubie komnereHun (OIK) U MHAUKATOPHI MX TOCTHKECHUSA

HanmeHnoBanue
KaTeropuu

(Tpymiisr)
OIIK

Kon n nanmenosanune OIIK

Kon u HaumenoBanue nnaukatopa goctkenus OIK




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

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

pelieHus 3ana4
Ipo(eCcCHOHANBHON OIIK-2.3 [IpnmeHseT 0OCHOBHEIE SKCIIEPUMEHTAIBHBIE METOIBI
ACATCIILHOCTH HCCIeTOBaHMs HU3NKO-XUMHUECKIX CBOMCTB BEUICCTB, a TAKXKE
TEOPETUYECKUE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCLHUILINH K
PELIEHUIO IPAKTUYECKUX BONIPOCOB XUMUUECKOHN TEXHOIOTUU

4.1. Pe3yabTaThl 00y4YeHUsI 0 JUCIIUIJIMHE, COOTHECEHHbIE ¢ YCTAHOBJIEHHBIMH B

nmporpaMme CricllMaJIuTeTa HHANKATOPaAMH T0CTUKCHU S KOMHeTeHHHﬁ
B pesynbraTe n3ydeHus! JUCIUIUIMHBI CTYACHT JOJDKEH:
3namo:
- OCHOBHBIC ITOJIOKEHHSI aHAIUTHYECKON T€OMETPUHU U IMHEHHON anreOphl, MOCIeI0BATEIbHOCTH U PSIIBL,
muddepeHnnanb HOE U MHTETPAIbHOE UCUUCIICHUS, TeOpur Au(depeHINaIbHbIX YpaBHEHUH
- Ymemos:
- TPUMEHATh MaTeMaTHYeCKHe METOAbl ISl PpeIIeHHS 3aAad B OOJNacTHM XWMHH W XHMHYECKOH
TEXHOJIOTHH.
- Bnaodemw:
- 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.

Tabnwma 1. Bunber yueOHOM paboThl 1 00bEM JUCITUTLTIHEL

Bun yue6HOI paboTh Bcero gacos

1 2
KonraktHasi paboTa 00y4aromerocsi ¢ nexarornaeCKuMu 44,6 22,3 22,3
padoTHHKaMHu (Bcero)
KonTakTHas pa6ora, ayiuTopHas 44 22 22
B TOM YHCJIC: - - -
Jlexuu 12 6 6
Ipakruueckue 3ansatus (113) 32 16 16
Bun aTTecTanuy (3K3aMeH) 0,6 0,3 0,3
CamocrosiTeibHasi padoTa (Bcero) 370 185 185
KonTakTHas camocTosnTebHast padoTa (TpyIIIOBEIe 4 2 2
KOHCYJIbTAIlNX ¥ HHANBHIYyalIbHAs paboTa 00ydJaromuxcs ¢
Me1arOTMYECKUM PaOOTHHUKOM)




[TpopaboTka JEeKIMOHHOTO MaTepHaa 80 40 40
[MoaroToBka K MPaKTHUCCKUAM 3aHITUSIM 80 40 40
[ToaroroBka K KOHTPOJILHBIM ITYHKTaM 206 103 103
IToaroroBka K 3K3aMeHy 17,4 8,7 8,7
O0masi Tpy10eMKOCTh yac 432 216 216
12 6 6
3a4. efl.
6. CoaepskaHue JUCIUILITHHBI
6.1 Pa3genanl AMCHMIINHLI M BUABI 3aHATHI
3aHsaTus
Ne CEMHMHAPCKOr'0 TUITA .
pasen HammenoBanwue paznena Jlexuuu M. a6, CPC Kontp | Bcero
JUCIHIIIINHBI qac. qac. 0JIb qgac.
a 3aHATHS 3aHATHSA
Jac. uac.
Tewma 1. Jluneitnas anreGpa. 1 4 - 40 45
2 | Tema 2. BekTopHast anreopa 1 2 - 20 23
3 Tema 3. AHamuTudeckas 1 5 ) 30 33
TCOMETPHS
i Tema 4. DneMeHTHI TEOpUU 1 5 ) 10 13
MHOECTB
5 Tema 5. BBCI[CHI:IG B 1 4 ) 40 45
MaTeMAaTHYCCKUI aHAIN3
6 Tema 6. @yHKIIMU 1 4 ) 45 50
HECKOJBKUX MEPEMEHHBIX
- Tema 7. UnTerpansHoe 1 4 ) 30 35
HCUHCIICHUE
g Tewma 8. IuddepernnansHpre 1 4 ) 30 35
YpaBHCHHS
Tema 9. UnTerpanpHOe
9 | mcumcneHne GyHKIUH 1 2 - 25 28
HECKOJIbKUX MEPEMEHHBIX
10 Tema 10. DmemMeHTHI ) 5 ) o5 27
() YHKIIMOHAJIHPHOTO aHAJIHA32
1 Tema 11. ®yHKIAN 1 5 ) o5 28
KOMIUIEKCHOTO IIEPEMEHHOT0
1 Tema 12. Yncnossie U 1 5 ) o5 28
(yHKIIMOHAJIBHBIC PSIIIBI
13 Tema 13. OnepaiuoHHOe 1 5 ) o5 28
HCUUCIICHUE
Koncynbranuu nepexn ) )
9K3aMEHOM
Bun arrecranuu (3K3amMen) 0,6 0,6
[MoAroToBKA K 3K3aMeHy 17,4 17,4
Bceero 12 32 - 370 432

6.2. Conep:xaHue pa3aejioB U TeM (MOAPA3AEI0B) THCIUILTIHHBI

Pasnean 1. JIuneiinas aaredpa




Omnpenenuteny ¥ UX CBOHCTBa. MuHOpBH M anredOpanyueckue IOMONHEHHs. Teopema
pasnokeHus. Pemenue cucteM JMHEWHBIX anreOpandecKux ypaBHeHHH 1o meroxy Kpamepa.
Marpurisl, aevictBus ¢ HuMHu. [lonarue oOpaTtHON MaTpuIlsl. Perenne MaTpuuHbBIX ypaBHEHUH C
IOMOILBI0 00paTHOM MaTpulbl. Panr matpuubl. Teopema o paHre. Beruncinenue panra MaTpuLbl.
Pemenune cucreMm nuHeiHbIX ypaBHeHH meTtonoM [aycca. COBMECTHOCTh CHUCTEM JIMHEHHBIX
ypaBHeHui. OpHopojgHas MW HeogHopoaHas cuctembl. Teopema Kponekepa-Kanemnu.
DyHIaMEHTAIIbHAs CUCTEMA PELICHUM.

Pa3znen 2. BekTopHasi anreopa

JIuneiinble mnpocTpaHcTBa. JIMHEWHAs 3aBUCUMOCTD M HE3aBUCUMOCTb  CHUCTEMBI
BeKTOpoB. PasMepHocTh m 0aszuc nmHEHOro mpocrpancTBa. Metox koopauHat. KoopauHaTs
BekTopa. IIpeoOpa3zoBaHue KooOpaMHAT HpU Iepexone K HoBoMy Oasucy. EBKIMI0BBI
npoctpancTBa. OpTOTrOHANBHBIA W OPTOHOPMHUPOBAHHBIN  Oa3uc. Bekropel. JluneliHbie
omepauuu HaJ Bekropamu. Hampasisromue KocuHychl M JuiMHa Bekropa. CkaisipHOe
IIPOU3BEJICHNE BEKTOPOB U €r0 CBOWCTBA. /IMHA BEKTOpa M yroia MEXAy ABYMs BEKTOpaMHu B
KOOpJAMHATHON (opme. YcIoBHE OPTOrOHAJIBHOCTH JABYX BEKTOPOB. MeEXaHHYECKMH CMBICIT
CKAJIIPHOTO IIPOU3BEEHUA. BEKTOpHOE TPOU3BEECHUE ABYX BEKTOPOB, €0 CBOMCTBA. Y CIIOBUE
KOJUIMHEApPHOCTH [JBYX BEKTOPOB. ['€OMETpPUYECKHI CMBICI ONPENEIUTENS BTOPOrO IOPSIKA.
[Tpocreiiive NpUIOKEHHUS BEKTOPHOIO IPOU3BEACHUS B Hayke U TexHuke. CmemaHHoe
IIPOU3BENICHUE TPEX BEKTOPOB. |'€OMETPUYECKUI CMBICH ONPENEIUTENS TPEThEro IMOpslKa.
JluneliHbIe omepaTopbl M JACUCTBUS ¢ HUMH. Marpuma nuHeiiHoro omeparopa. CoOCTBeHHbIE
quciIa U COOCTBEHHbBIE 3HAUEHUS IMHEHHOr0 onepaTopa.

Pazgen 3. AHajanTu4eckasi reoMeTpust

YpaBHeHUs TMHUM Ha MIIOCKOCTH. Paznuunble (opMbl ypaBHEHUS MIPSIMOIM HA IIOCKOCTH.
VYron Mexay npsMbIMU. PaccTosiHue OT TOYKH 0 NMPSAMON. Y PAaBHEHUS IJIOCKOCTH M NPSMOHU B
IIPOCTPAHCTBE. YTOI MEXKIY IJIOCKOCTAMU. YTOJI MEXAY NPAMBIMHU. YTOJI MEXAY MPSIMOU U
IJIOCKOCTBIO. PaccTossHME OT TOYKM 1O IUIOCKOCTH. KpuBBIE BTOPOro Mopsiaka: OKPYKHOCTH,
3IUIMIIC, TUnepOoia, napabona. Kpusble BTOpOro mopsijika: OKpYKHOCTb, BJUIMIIC, TUnepOoa,
napaboJiia, UX T€OMETPUYECKUE CBOWCTBA U ypaBHEHUs. [losipHble KOOpAUHATHI Ha IJIOCKOCTH.
KpuBsle B monsipHbix  koopauHartax. KBagpatuunsle popmel. MaTpuiia kBaapaTUUHONH (HOpMBI.
[TpuBenenue kBagpaTuyHON (POPMBI K KAHOHUYECKOMY BHUTY.

Pa3nes 4. DiieMeHTBbI TEOPUH MHOKECTB

MmuosxectBa. OcHOBHBIE ompeneneHust U npumepsl. Otobpaxenue (pynkuus). Bzaumuo
oJlHO3HayHOe oTtoOpaxkeHune. Cyneprnosuius. PaBHoMoHOCTh MHOKECTB. KOHEUHbIE U cUeTHBIE
MHOK€CTBa. YacCTUYHO YNOPsA0YEHHbIE MHOKeCTBa. JIMHEMHO yNOpsSAOYEHHBbIE MHOXKECTBA.
TouHas BepXHss U HWXKHISI TpaHu oAMHOkecTBa. Onepanyu Hajl MHOXKeCcTBaMH (00beAMHEHHE,
nepecedeHre, pasHoCTh, CUMMETpUYECKash pPa3HOCTh, MPOHU3BEICHHE MHOKECTB, MHOKECTBO
MOJAMHOKECTB)

Paszpnen S. lu¢pdpepennunaibHoe HCHHCAEHHE (PYHKIIUM OJHOH ITepeMeHHOH

Oynkuus. Obnacte ee ompeneneHus. CrocoObl 3aganus. OCHOBHBIE >JIEMEHTapHbIE
¢byHkuM, ux cpoiictBa U rpaduxu. CrnoxHble U oOpaTtHble ¢GyHKIUH, ux Tpaduku. Kmacc
anemeHTapHbiX (yHkiuid. [Ipenen ¢ynkmum B Touke. [lpenen ¢yHKIuM B OECKOHEYHOCTH.
[Ipenensl MOHOTOHHBIX (yHKUMHA. CBoiicTBa mpenenoB. beckoHeuHo Manble U OECKOHEYHO
Oonbiie B TOYKe (YHKIMH, UX cBoiicTBa. CpaBHEHHE OECKOHEYHO MaJIbIX. DKBHBAJICHTHBIE
OeckoHeyHO Manble. [IpuMeHeHHe HKBHUBAJIEHTHBIX OECKOHEYHO MallbIX K PaCKPBITHIO
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HeomnpeneneHHocTeil. HenpepbiBHOCT  ¢GyHKIMHA B TOouke. HempepbIBHOCTE OCHOBHBIX
anemMeHTapHbIX (GyHKImA. CBOMCTBA HEeNMpepbIiBHBIX (PyHKIuH. Knaccudukamus Touek pa3phiBa.
[Monstue Qynxuun, muddepenuupyemoit B Touke, auddepeHuman ¢GyHKIUA € €ro
reoMerpuueckuil cmpica. [Ipon3BoaHas QyHKIMH, ee CMBICI B pa3MyHbIX 3adadax. [IpaBuia
HAXOXKJCHUS MPOU3BOAHON U nuddepenmana. [IponsBoaHas ciokHOW U 00OpaTHOM (QYHKITUH.
WNuBapuantHocte  dopmbl  auddepenimana. ubdepenuupoBanue QGyHKIWNA, 3aJaHHBIX
napamerpuuecku. [IpousBoansie u nuddepeHnnansl BRICIIMX MOPSAKOB. TOYKH SKCTpEMyMa
¢byakuun. Teopema Depma. Teopemsr Posurs, Jlarpanka, Komm, nx npumenenue. [IpaBuio
Jlonutans. ®opmyna Teitmopa. Psan Maknopena. Ilpumenenune ¢opmynsr Teitnopa B
BBIUMCIUTENFHON MaTeMaTHKe. YCJIOBUS MOHOTOHHOCTH (PYHKIMH. DKCTpEMYyMbI (DYHKIIMH,
HeoOxoaumoe ycnoBue. Jlocratounble yciioBus. OTbhICKaHWE HAMOOJBIIETO W HAUMEHBIIETO
3HaueHuil QyHkuuu, auddepeHurpyeMoit Ha oTpeske. MccnenoBanue BBITYKIOCTH (PYHKIIHU.
Touku nepern6a. AcumntoTsl ¢pyHkuuid. IlonsTie 06 acumnroTHUecKoM paszioxeHun. Oomas
cxema uccienoBaHus GyHKIMHU U TOCTPOCHUS ee TpaduKa.

Pa3znen 6. DyHKIMH HECKOJBKHUX NepeMEHHBbIX

@DyHKIMM HECKOJIBKUX IepeMeHHbIX. O6nacts omnpenenenus. llpexgen QyHKum.
HenpepsiBHOCTE. HekoTopble mOHATUA Tonojorud. YactHele mnpous3BojaHbe. [lomHbII
muddepeHIman, ero cBsi3b C YaCTHBIMH IMPOU3BOAHBIMHU. MHBapuaHTHOCTH (DOPMBI MOJIHOTO
muddepennmana. KacarenpHas miockKocTh M1 HOPMallb K TOBEPXHOCTH. [ '€OMETpUYECKUI CMBICIT
nonHoro auddepennnana. YacTHble MNPOU3BOAHBIE W TMOJNHBIE Au(depeHnanbl BBICIINX
nopsiakoB. ®opmyna Teitnopa. DxcTpeMyMbl pyHKIIUN HECKOJIBKUX MepeMeHHbIX. HeoOxoanmoe
YCIIOBHE 3KCTpeMyMa. JlocTaTouHbIe YCIOBHS IKCTpEMyMa.

Pa3zpnen 7. UnTerpaabHoe ucuncjieHue (PyHKIMH OJHOM NepeMeHHOM

3ana4y, NpUBOIALIME K MOHATUIO MHTErpana. Teopema CynieCTBOBaHHS ONPEIEICHHOTO
uHTerpana. CBOMCTBAa ONpeAEIeHHOro MHTerpana. Teopema O cpegHEM 3HAUYCHMM MHTErpaa.
®opmyna Herorona-Jleitouuna. HeomnpeneneHHslii uHTerpan, ero cBoiictBa. Tabmuma
onpeeNeHHbIX UHTerpasioB. OCHOBHbIE METOJbl MHTEIPUPOBAHMS (3aMEHa IMEepEeMEHHOM,
UHTETPUPOBAHUE 10 4YacTsAM, pEKyppeHTHbIe (opMynbl). MHTerpupoBaHue palMoOHAIbHBIX
npobeil. IHTerpupoBaHue HEKOTOPBIX HPPALMOHATIBHBIX U TPAHCUEHACHTHBIX (PYHKIMHA. 3amMeHa
NIEPEMEHHBIX M MHTETPUPOBAHME II0 YACTSIM B OIpPENEICHHOM HHTerpaie. Ilpunoxenus
ONpEENIEHHOr0 HHTEerpaia (BbIYMCIEHUE IUIomane, o0bemMoB, i ayr). OmnpeneneHHbIN
UHTErpajl B NOJSIpHON cucTteMe koopauHaT. Heco6ctBennsle unterpaisl | u Il pona. Ipusnaku
CXOJUMOCTH.

Paszgea 8. luddepenuunaibubie ypaBHeHUs

OcHoBHbIE ompeaeneHus. 3afaud, NpUBOAIINE K TuddepeHInanbHbIM ypaBHEHUSIM.
Havanenbie n kpaeBble ycnoBusa. 3agada Komm. Teopema Ilukxapa. OmHOpoaHBIE JMHEHHBIE
muddepeHManbHble  ypaBHeHUs. JIuMHelHas 3aBUCMMOCTb U HE3aBHUCHUMOCTh (DYHKIIHH.
Kpurepuii nuHelWHOW HE3aBUCUMOCTH cuUcTeMbl (GyHKIMH. DyHAaMeHTalpHas cHCTeMa, ee
cymecTtBoBaHue. [loctpoenne oOuiero pemnieHus: TuHeHHOro audGepeHInaIbHOr0 ypaBHEHNU .
Heomnoponusie nuHeiHble auddepeHnuanbable ypaBHeHUs. CTpyKTypa OOIIEro pemieHwHs.
OpHoponHble nuHEHHbIE AU(depeHInaabHble YPaBHEHUS C MOCTOSHHBIMHU KO3()QHUIIMEeHTaMU.
Xapakrepuctuueckoe ypaBHenue. HeogHoponnslie nuHelinble TuddepeHanbHble YpaBHEHHs C
NOCTOSSHHBIMU KO3 dunmentamu. Ilogbop uacTHBIX pelieHW B cioydyae MpaBOd YacTu
cneuuanbHoro Bujaa. Ooume onpeneneHus. OTHOPOAHbIE U HEOJAHOPOAHBIE CUCTEMBbI JIMHEHHBIX
muddepeHIMaTbHBIX YpaBHEHUH B HOpMalbHOM BHJle. DyHIaMEHTalbHAs CHCTEMa peLIeHHH
muddepeHMaIbHbBIX ypaBHeHUH. Kpurepuii nuHelHHONW He3aBUCHUMOCTH perieHuil. CUcTeMsl
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JUHEHHBIX  JuddepeHnnanbHbIX — ypaBHEHMH € TIOCTOSHHBIMH KO3 UIIUCHTaMHU.
Xapakrepuctuueckoe ypaBHeHue. Ciydyail JeHCTBUTENbHBIX, KOMIUIEKCHBIX U KPATHBIX KOPHEH
XapaKTEPUCTHUECKOTO ypaBHEHUs. MaTpuyHast 3aluch CUCTEM TU(PepeHIINaTbHBIX YPaBHEHUH.

Pa3nen 9. UnTerpanbHoe ucyucjieHne (pyHKIMH HECKOJIBKHUX NepeMeHHbIX

OO01ee MoHATHE UHTErpajia OT GYHKIIUHA HECKOJIBKUX TTepeMEHHBIX. J[BOWHON 1 TpOMHOU
MHTETpaJibl UX cBoicTBa. CBelleHNEe KpaTHOTO MHTErpaja K IOBTOPHOMY. 3aMEHa IIEPEMEHHBIX B
KpaTHbIX HHTerpanax. KpaTHele uHTerpanbsl B cepudeckoid, HUIMHIPUYECKON U MOJISpPHOU
cucrteme koopauHar. Kpusonuneitnsle unterpansl | u Il poma, ux cBoiictBa. Ilonsarue
noBepxHocTu. KacaTenbHas MI0CKOCTh M HOPMaJb K MOBEPXHOCTH. [I0BepXHOCTHBIE HHTETPAJIbL,

UX CBOHCTBAa U BHIYHCIICHHE. FCOMeTpI/I‘-IGCKI/Ie U MCXAaHHUUYCCKHC IIPUITOKCHUA KPATHBIX
HHTErpaioB.

Pazgea 10. DiaeMeHTHI PYHKUMOHAJIBHOIO AHAJIN3A

Merpuueckue npocTpancTBa. HopMmHpoBaHHBIE NPOCTPAHCTBA. beckOHEUYHOMEpPHbIE
€BKJIMJIOBBI TPOCTPaHCTBA. baHaXOBbI ¥ THIILOEPTOBHI IPOCTPAHCTBA.

Paznen 11. (I)yHKIII/II/I KOMIIJICKCHOT'O IIEPEMEHHOT0

KomruiekcHbie uncia, 1eMCTBUSL HAJ HUMUA. MOAY/Ib U apryMEHT KOMIUIEKCHOTO YHCIIa.
Tpuronomerpuyeckas U nmokasareiabHas ¢popMa 3amnucu KOMIUIEKCHBIX yncen. Dopmyna Diinepa.

N300pakeHre 4Ymcen Ha KOMIUIEKCHOW IUIOCKOCTH. OCHOBHBIE (YHKIMH KOMILIEKCHOTO
IEPEMEHHOT0, UX CBOMCTBA.

Pa3pnen 12. YuciaoBbie 1 GyHKIIHOHAIbHBIE PSAAbI

Yucnossle psapl. CxomumocTh U cymma psjna. HeoOxoaumoe yCIOBHE CXOJIMMOCTH.
HevictBug ¢ psgamu. MeToapsl MCCAENOBaHHUS CXOAUMOCTU PsioB. DYHKIMOHAIBHBIE PSIbI.

OO6nacTh CXOAMMOCTH, METONbI ee ompenenenus. CreneHHble psabl. Paznoxenue ¢yHKuuii B
CTeleHHble psAnbl. l[IprMeHeHue CTeNneHHBIX pAJOB B MPHUOIMKEHHBIX BBIUMCICHUSX. Psbl
®ypoe. Paznoxxenue B psin Oypbe NEpUOIUUECKUX U HETIEPUOANYECKUX (PYHKIUI.

Pa3nes 13. OnepanuonHoe HCYHCICHHE

ITpeoOpaszoBanue Jlamutaca, ero cBoiictBa. Kinacc opurunanos. Knace nzobpaxeHuil.
OcCHOBHBIE TEOPEMBI ONEPAMOHHOIO HcuucieHus. CrnocoObl BOCCTAHOBJIEHHUS OpUTHHaNa IO

u3o0paxxkenuto. CBepTka OpUrMHalioB, ee cBoicTBa. I[IpeoOpa3zoBanue Jlamiaca CBeEpTKH.
Pemenne nuddepennmanbHbIX ypaBHEHUN U CUCTEM OINEPAIMOHHBIM METOOM.

7. COOTBETCTBUE COAEPKAHUSA TPEBOBAHUSIM K PE3YJIbTATAM OCBOEHUSA
JUCHUITINHBI

OS|(— | |en
— NN | T WV |\O|~ |0 |\ || | ™| —
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SEIEEEEEEEEEEE
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OCHOBHBIE NIOJ0KEHHS aHATTUTUIECKON T€OMETPUH U JIMHEHHOM
anreOpbl, MOCJIENOBATEIFHOCTH 1 psibl, b depeHIranIbHoe U
UHTETPaIbHOE HUCUUCIIeHN, TuddepeHIranpHble ypaBHEHNS,
OTlepallMOHHOE HCUUCIIEHHE, TEOPUIO BEPOSTHOCTER U MaTEMAaTHUECKYIO

CTaTHUCTUKY

OCHOBHbIE MaTEMaTHYECKHE METO/IbI, TO3BOJISIONINE TPABUIHLHO
c(hOpMYIHPOBATH LIEJTb M CIOCOOBI €¢ TOCTIKEHHUS

Ymemo:

HpI/IMeHﬂTL MaTEMaTU4YECKUEC METOAbI AJI PCIICHUA 3a4a4, CBA3aHHBIX C
AHAJIM30M M CUHTE30M TEXHOJIOTUYCCKUX MPOUECCOB U TEXHUICCKUX

CUCTEM

IIpumensTs MeTos! MU HepeHITMATBHOTO H HHTETPATBHOTO
HCUUCIICHUS JUI PELICHUs ONTUMU3ALMOHHBIX 3a/1a4 IIpY HAIUUUHI

OTpaHUYECHHN

Bnaoemys:

MareMaTH4eCKUMH METOIaMH PEUICHUS MPOPECCUOHATTBHBIX 3a/1a4 B
00J1aCTH XMMHYECKOT0 aHaIu3a

AHAJIMTUYECKUMH U YUCIICHHBIMU METOIaMU peumieHus
OINITUMHU3allUOHHBIX 3aJla4 B 00J1aCTH XUMHUYECKOT'0 aHaJIk3a

B PE3yIbTATE OCBOCHMS JUCHMIIIMHBI CTYACHT QOJIKCH OBJIAJCTh CICAYOMUMHA KOMIICTCHIIUAMMU

IKox 1 HauMeHOBaHHE
IKOMIIETEHIIH

Koz 1 HaMMEeHOBaHHE MHIAMKATOPA JOCTHKESHUS
[KOMITCTCHITUH

Paznen 1

Pasznen 2

Paznen 3

Pasznen 4

Pazgen 5

Pasnen 6

Pazgen 7

Pasnen 8

Paznen 9

Paznen 10

Pasnmen 11

Paznen 12

Pasnen 13

YK-1. Cnocoben
OCYIIIECTBIIATD TTOUCK,
IKPUTHUYECKHH aHaJIu3 U
cHTe3 HH(OpMaIH,
MPUMEHATb CUCTEMHBIH
MOAXO[ IJIs PeLIeHUs
MOCTABJIEHHBIX 3aJa4

IYK-1.1 Aranusupyer 3anady, BeIeIssI € 6a30BbIe
cocraBmstonme. OnpeaensieT, HHTEPIPETHPYET U
[paHKUpyeT HHGPOPMAIIHIO, TpeOyeMyI0 JUIS PEIeH s
mocTaBIEHHOM 3a1aun

'VK-1.2 OcyiecTBiseT mouck HHMOPMAIHH ISt
[PELIICHNUST TTOCTABJICHHOM 3a/ja4¥l 110 Pa3INYHBIM THIIAM
Barpocos

IYK-1.3 Ilpn 06paboTke HHpOPMAIINH OTIHIAET (HaKTHI
0T MHEHMH, UHTEpIpeTaluii, OLIeHOK, opmupyer
cOOCTBEHHbIE MHEHHS H CYXKIEHHS, apTYMEHTUPYET CBOH
BBIBOJIBI ¥ TOUKY 3PEHHS

'VK-1.4 PaccmaTpuBaeT U MpeiaraeT BO3MOXHBIE
[BapHaHTBI PEILICHNUsI TOCTABIICHHOI 3a1a4H, OLICHUBAS X
ITOCTOMHCTBA ¥ HEAOCTATKH

IVK-2. Criocoben
HpeNeNsITh KPYT 3319
B paMKax
MOCTAaBJICHHOM 1€ U
BBIOMpATh
lOIITUMAaJTbHBIE
ICIOCOOBI UX peleHus,
[acxos u3
IneifcTByrOmMX
MPaBOBBIX HOPM,

OrpaHU4eHUI

IVK-2.1 Omnpepernsier Kpyr 3a1a4 B paMKax MTOCTABICHHOM
[leTTH, OTIPEeNIeNsIeT CBSA3M MEXITy HUMU U OXKHIaeMBble
[Pe3YIBTAThI UX PEIICHUS

’ZMC}OH.H/IXCH pecypcoB




(OIIK2 Criocobex
[CIIOB30BATh
IMaTeMaTH4YeCKHe,
busnueckue, Gpusnko-
XHUMITYecKHue,
XUMHUYECKHAE METOIBI
3 U1t pereHns 3aaa4d
mpodeccHoHANBHOM
INesATeNIbHOCTH

OIIK-2.1 3HaeT coBpeMEHHbIC MATEMAaTHICCKUC U

(HM3MKO-XUMUYECKUE METOBI IS PELICHHUS 33124 +l e+ |+ |+ +[+|+]|+]+

po(eCCUOHANBHOM ACATENEHOCTH

OIIK-2.2 Brnazieet 1 UCIIOJIB3YET COBPEMEHHbBIE
MEeTO/IbI M 0a3bl JaHHBIX JUIS PEILCHHS 331a4
po(eCCUOHANBHOM ACSTENEHOCTH

IOIIK-2.3 IIpuMeHsieT OCHOBHBIE IKCIIEPUMEHTAIbHbIC
IMETO/IBI HCCITeOBAHUS (PH3UKO-XMMHYECKHUX CBOMCTB
BELLIECTB, A TAK)XE TCOPETUUCCKUE 3aKOHBI 4|+l +++]++]+
leCTECTBEHHOHAYYHBIX JIUCLMIUIHH K PEIICHHUIO

[IPaKTHYECKHUX BOIPOCOB XUMHYECKOH TEXHOIOTHHI

8. IPAKTUYECKHUE 1 JIAGOPATOPHBIE 3AHATUA

8.1. IIpakTnyeckue 3aHATUSA

TeMbl NMPaAKTUYCCKHUX 3aHSATHH MO JUCHUILINHE

Ne i/mt

Ne paznena
JUCLUMIIMHBI

TeMbl IPaKTUYECKUX 3aHATUN

Yacel

Paznen 1

Brraucnenue onpenennteneii. OCHOBHBIE JEHCTBHSI ¢ MATPHUIIAMH,
MOCTPOCHHE 0OpaTHOM MaTpPHUIIB], peIlIeHHe MAaTPUYHBIX YPaBHEHHI.
IPemenne cucTeM ITHHEHHBIX ypaBHEHHH ¢ moMoIbio hopmyn Kpamepa, ¢
MOMOIIBI0 00paTHON MaTpHIbl, MeTooM ["aycca.

Paznen 2

Haxoxaenue koopauHat Bektopa B 6aszuce. CkansipHOe, BEKTOPHOE,
CMelIaHHOe MPOU3BeIcHUe BeKTOPOB. HaxoxkIeHne COOCTBEHHBIX YHCEI
M BEKTOPOB MATPUIIBI

Pazgen 3

CocTaBiieHHe ypaBHEHHUH IIOCKOCTH M IIPSIMOU B IPOCTPAHCTBE.
B3auMHOE pacIioioKeHUe TIIOCKOCTeH, MPSAMBIX, IPSIMOM U IIOCKOCTH,
TOYKH M IIJIOCKOCTH, TOYKHU U IpsiMoil. CocTaBiIeHNE YpaBHEHHH KPHBBIX
BTOPOTO MOPSIIKA: OKPY>KHOCTB, JIIMIIC, TUIIepOoa, mapaboia.
[TpeoOpa3oBaHue 00OLIEro YpaBHEHUs KPHBOil BTOPOTO MOpPSIKa K
KQaHOHUYECKOMY BHIY.

Paznen 4

KoHeuHble ¥ cCUeTHBIE MHOXECTBA. YaCTHYHO yIOpsIOUYeHHBIE
MHOXKecTBa. Oniepaniuy HaJl MHOKecTBaMHU (00beIMHEHNE, IepecedeHue,
[pa3HOCTh, CHIMMETPHYECKas pa3HOCTh, IPOU3BEAECHHUE MHOXKECTB,
MHOYECTBO ITOJIMHOXECTB)

Paznen 5

Haxoxnenne obnactu onpeaeneHus GyHKIMH, HCCIIeI0BaHIE Ha
YEeTHOCTh/HEYETHOCTb, MIEPUOJMYHOCT. BBIUUCIICHHE NPEIeioB
hIIEMEHTapHBIX (YHKIHUH, IEPBHII U BTOPOI 3aMedyaTeIbHbIEe PeIeIbl.
IBrrunciienne Mpou3BOIHBIX 3JIEMEHTAPHBIX QYHKINH, PYHKITHHA
3aJaHHBIX ITaPaMETPUIECKH U HESIBHBIM CIIOCOOOM, JloraprudmMuieckoe
imddepenunposanue, noBropHoe nuddepenurposanue. Mccnenosanue
(byHKIIMM Ha MOHOTOHHOCTB, HaX0XJICHHE SKCTPEMYMOB, HAMOOJIBIIIETO U
HaMMEHBIIIEro 3HaueHHs GYHKIHMY. PeleHre TEeKCTOBbIX 33/1a4 Ha
6e3ycioBHBII SKCTpeMyM. BeIuncieHne Mpeienos ¢ MOMOIIbIO ITPaBuiIa
Ulommurans. VccnenoBanue (GyHKINN Ha BRITYKIOCTE/BOTHYTOCTD,
Hax0XJIeHne To4yek neperuda Gpynkunu. Haxoxaenne acumnror
bynkin. Obmee nccinenoBanne GpyHKIUH U TOCTpOEHUE ee rpaduka.
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Pasznen 6

Haxosxnenne o0nacTy onpeneieHus GyHKIUN, HCcClielOBaHUE Ha
HETPePBIBHOCTD. PacueT yacTHBIX NPOU3BOAHBIX (DYHKIMHU [IEPBOTO U
BBICOKHMX MOPSAAKOB. Pacuer monmHoro nudgepeHnnana 1 ero NnpuMeHeHUe
ruIst IPUOITM>KEHHOTO BhIYMCIIeHHsT pyHKIMK. HaxosxieHue rpaaueHTa u
MPOU3BOTHOM 10 HarpaieHuto. Haxoxnenue 6e3ycioBHOTO U
[YCJIOBHOT'O SKCTpeMyMa (YHKIMHU (METO]] HEONPEIEIEHHBIX MHOKHTEIEH
Ularpamxa).

Paznen 7

Tabnuua onpeneneHHbIX HHTErpanoB. OCHOBHBIE METOJIBI
MHTETPUPOBAHNUS (3aMEHa IEPEMEHHOM, MHTETPUPOBAHUE 110 JACTSIM,
peKyppeHTHBIe hopMyisl). IHTerprpoBaHie palllnoOHAIBHBIX IPOOEH.
MuTerpupoBaHne HEKOTOPBIX HPPAIMOHAIBHBIX M TPAHCLCHICHTHBIX
(yHKIMii. 3aMeHa NepeMeHHBIX U HHTETPUPOBaHKE 110 YacTsIM B
orpeziesIeHHOM nHTerpaie. [IpunoxkeHus onpeaeneHHoro nHTerpana
(BBIYMCIIEHUE TUTOLIA e, 00beMOB, 1t AyT). OnpeneneHHbIi HHTErpai B
MOJIIPHOM crcTeMe KoopauHaT. HecoO6ctBennsie naTerpansl I u Il pona.

Pa3nmen 8

Pemenne nuddepeHunansHpIX ypaBHEHUI EPBOTO MOPSIKA: C
[pa3IeNIOIUMUCS TEPEMEHHBIMH, OJHOPOAHOE YPaBHEHHUE, JINHEHHOE
ypaBHEHHE, ypaBHeHUE bepHyn, ypaBHEHUE B TIOJIHBIX
imudepennmanax. Pemenne muddepeHnnaIpHbIX YpaBHEHHH BTOPOTO
MOPs/IKA MyTEM MPUBEICHNUS K YPaBHECHHUIO IEPBOTO ITOPsIIIKA.
OIHOpPOIHBIE U HEOTHOPOIHBIC JTHHEHHbIE Tu(depeHIHaTbHbIC
ypaBHeHUs. Pemenue cucteM anddpepeHnranbHbIX ypaBHEHUH.

Pa3nen 9

BrruncieHne JBOWHOTO ¥ TPOHHOTO HHTETpasia. 3aMeHa IIePEeMEHHBIX B
KpaTHBIX HHTerpaiax. Haxoxaenue miomazei Gpuryp u o0beMoB Tel ¢
MOMOIIBIO IBOMHOTO (TPOWHOT0) HHTETpaa.

10

Paznen 10

OcHOBHBIE JEUCTBUS C MHOKECTBAMHU B METPUIECKOM MPOCTPAHCTRBE.

11

Pasmen 11

CrnoxeHne, yMHOXKEHHUE U JIeJI€HHE KOMIUIEKCHBIX uncell. HaxoxneHue
MOJyJIsl U apTyMEHTa KOMIIJIEKCHOTO YUCla. TpUrOHOMEeTpruYecKas U
MokasaTesbHas popma 3anmcy KOMIDIEKCHBIX uncel. Bo3Benenue B
CTETeHb 1 U3BJIEYEHHE KOPHS C oMoIIbio (hopmyisl MyaBpa. OCHOBHbIE
(hyHKIIMK KOMITJIEKCHOTO NEPEMEHHOTO.

12

Pazpnen 12

HaxosxaeHne CyMMBI UHCJIOBOTO PA/Ja U UCCIIeIOBAHNE €0 CXOAUMOCTH
(cpaBHEHUE PsiIOB, Mpu3HaK [lanambepa, paaukansHbIid mpu3Hak Komm,
MHTErpalbHBIA MpU3HaK). 3HaKodepeayromuecs psiapl. CTeeHHbIE AL
IPaznoxxeHne GpyHKUMH B cTeNeHHbIE psitbl. [IpuMeHeHNe cTeneHHbIX
PSIIOB B IPUOJIM>KEHHBIX BBEIYMCIICHHSX.

13

Pazgen 13

Tabnuua n3odpaxenuit Jlariaca tTunoseix GyHkuuit. Haxoxnenue
npsiMoro 1 odparHoro npeobpa3oBanuii Jlamnaca npocreiimux QyHKuuii.
Pemenne nuddepeHunansHpIX, HHTErpalIbHBIX YPaBHEHUI U CUCTEM

imid hpepeHnnanbHBIX YpaBHEHUH ONEPalIMOHHBIM METO/IOM.

o gk wdE

8.2. JlaGopaTopHble 3aHATHSA

JlaGopaTopHsle paboThI 10 qucHUIUIMHE "MaTtemarnka" He IpeyCMOTPEHBI.

IIpumepHas TemaTuka pegeparos

OnpezneneHue 1eMEHTAPHBIX (YHKIMN

I/ICTOpI/ISI ITOSAABJICHUS KOMIIJICKCHBIX YHCEJI

CyIIHOCTh JIMHEHHOW 3aBUCUMOCTH BEKTOPOB

OCHOBBI MATEMATHUUYECKOTO aHAJIN3A.

MeTtonbl peleHNs] INHEWHBIX YPABHEHUN.

MeTtonbl peleHNs] HETMHEWUHBIX YPAaBHEHHM.
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7. OCHOBHBIE TPUTOHOMETpUYECKHUE (POPMYITHI.
8. Matematuk Diijep U €ro Hay4HbIe TPYIbL.
9. JlekapT 1 ero MareMaTu4ecKue TPy/bl.
10. OcHOBHBIE KOHIIENIIUA MAaTEMAaTHKH.
11. CoBpeMeHHBIE OTKPHITHS B 00JIACTH MaTEMATUKH.
12.  Tlpenensl ¥ NpOU3BOJIHBIC: CYIIHOCTD, 3HAUEHUE, BEIYUCIICHHE.
13. 3aMeuaTellbHbIE KPUBBIE B MATEMATUKE
14. Martematnka 0€CKOHEYHOCTH
15.  Anrebpa marpun
16.  3anmauwm nuHeitHON anreOpsI
17. OO0 oCHOBaHMSIX TEOPUU MHOXKECTB
18. [TpumeHneHue Teopembl Diiiepa K HEKOTOPBIM 3a/1a4yam
19.  Ywucna, xoTopbie mpeoOpa3miii MUp
20. [ToBepxHOCTH BTOPOTO MOPSIIKA.
21. Kpussie BTroporo nopsxka.
22. KpuBble B nossipHOi cuctemMe KOOpAuHaT.
23. buorpagus P. Kpamepa u U. I'aycca. Ux Bkiaa B MaTeMaTHKY.
24, buorpagus I1. Jlanaca u ero noctuxeHus B 00JacTi MaTEMaTHKU.
25. KomimiekcHble ynciaa 1 AeiicTBUA HaJl HUMU
26. [IpumeHeHne MaTpull B HAyKE U TEXHUKE.
27.  IlpuMeHeHUs CUCTEM JMHEHHBIX YpPaBHECHUH.
28. [TpyMeHeHNs aHaTUTUYECKON reOMETPHH.
29. [TprMmeHeHus BEKTOPHOM alreOphl.
30. [TpyMeHeHus POU3BOIHBIX.
31. buorpadus K.T.B. Beiliepurrpacc.
32. buorpadus O.JI. Komm.
33. buorpadus K. Maknopena.
34. buorpadus I1. ®epma.
35. buorpadus X.JI. Jlarpanx.

9. CAMOCTOSATEJBHASA PABOTA

CamocrosTebHas pa60Ta OpOBOAUTCA C HECJIbKO OCBOCHUSA 3HaHUH | yMGHI/Iﬁ o JUCHMIIIIMHE H

npeaycMaTpuBacT:

- O3HAaKOMIJICHHUEC U r[popa60TKy peKOMeHHOBaHHOﬁ JIMTEPAaTypHhl, pa60Ty C BHCKTpOHHO'6I/I6HI/IOT€‘IHI)IMI/I

CHCTEMaMH, BKIFOYas HepeBOJbl MyOJMKalWil W3 HaydHBIX JKypHaJoB, HUTHpyeMbix B GasaxWeb of Science,
Scopus, PUHII;

= TIOCEHICHUE OTPACIICBBIX BEICTABOK U CEMUHAPOB,

= y4acTue€ B CEMHUHapax, KOHq)epeH[H/IHX, IIPOBOAMMBIX B I/IHCTI/ITyTC IO TEMATUKEC TUCHHUIIIINHBI,
- TIOJTOTOBKY K BBIITOJIHEHHIO KOHTPOJBHBIX PabOT 10 MaTeprary JICKIIMOHHOTO Kypca;
- TIOJATOTOBKY K clade sk3ameHa (1 u 2 cemecTp) u 3aueTa ¢ OIeHKOH (3 ceMecTp) Mo JUCIUIUINHE.

[InanupoBanue BpEeMEHH Ha CaMOCTOATENbHYIO pPaboTy, HEOOXOJMMOro Ha H3yYeHUE UCIUTUIMHBI,

CTY/ICHTaM HAaJI0 OCYUIECTBJISITh Ha BECh MEPUOJ M3YUEHHS, MpeaycMaTpuBas IMPU 3TOM PETYJISIPHOE MOBTOPEHUE

HpOﬁﬂeHHOFO MaTtepuaJjia. MaTepI/IEU'I, SaKOHCHGKTI/IpOBaHHHﬁ Ha JICKIUAX, HCO6XO,Z[I/IMO PEryjsipHoO AOIMOJJHATDH

CBEJICHUSIMH U3 JIMTEPATypHBIX MCTOYHUKOB, NPEJCTABIECHHBIX B paboueil nporpamme. [Ipu pabore ¢ ykazaHHBIMH

HUCTOYHHUKAMH PEKOMCHAYETCSA COCTABJIATH KpaTKI/Iﬁ KOHCIICKT MaTepuajia, € 00s13aTeNbHBIM (1)I/IKCI/Ip0BaHI/IGM
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6ubmMorpaduuecKux JaHHBIX UCTOYHHKA.
10. OUEHOYHBIE MATEPUAJIbI

OrneHOYHBIE MaTepHaNbl NPEICTaBICHEl B BHIE OTACIBFHOTO JOKyMeHTa — DoHIa OIEHOYHBIX CPEICTB,
SBIISTIOMIETOCS. HEOTHEMIIEMOH JacThi0 paboueii mporpaMMbl TUCITHIUTHHEL

11. METOAUYECKHE YKA3AHUSA IO OCBOEHUIO AU CIHUIIJINHBI

Opranms3anust 00pa3oBaTENLHOTO IPOIECCa PErIaMEHTUPYETCsT yYeOHBIM IUIAHOM M PAaCHHCaHUEM
y9eOHBIX 3aHATHH. S3BIK 0OydueHms (mpenomaBaHms) — pycckuil. s BceX BHOOB ayIUTOPHBIX 3aHITHN «Jacy»
YCTaHaBJIMBACTCS NMPOAODKUTEIBHOCTRIO 45 MHMHYT. 3a4eTHasi €JUHUIA COCTABIAET 27 acTPOHOMUYECKHX YacoB
i 36 akageMuyeckux 4ac. Yepes kaxaple 45 MUH KOHTAKTHON paOOTHI eJIaeTCs IEPEPHIB POAOIIKUTEIHLHOCTIO
5 MuH, a 1ocJje AByX Yac KOHTaKTHOW paboThI AeaeTcst epephIB MPOI0IDKUTENBHOCTRI0 10 MUH.

CeteBas popma peanuzalyy NporpaMmbl TUCHUIIIMHBL HE UCIIOIb3YETCs.

OOyuaronuiics UIMeeT IPaBo Ha 3a4yeT pe3ysbTaToB 00y4eHHMs 10 AUCHUILIMHE, €CIM OHAa OCBOCHA UM IPH
NOJly4deHHH CpeJHero mnpodeccuoHanpHOro oOpa3oBaHuMs M (WIM) BBICHIETO OO0pa3oBaHMsA, a Takke
JIOTIOJTHUTENNBHOTO 00pa3oBaHust (P HAJIW4YWM) (Aajnee - 3a4eT pe3ysIbTaToB OOyueHHs). 3auTCHHBIE Pe3yJIbTaThl
00y4eHHs yYUTBHIBAIOTCS B KaueCTBE PE3yJIbTAaTOB IPOMEKYTOYHOW aTTeCTallMd B YCTAaHOBJICHHOM B MHCTHTyTE
HOPSATIKE.

11.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

OOpa3oBaTeNnbHBIH MpPOIECC MPU OCBOCHHU JAMCIUIUIMHBI OCHOBBIBACTCS HAa  HCIOJIb30BAHUHU
TPaAMIHOHHBIX, WHHOBAI[MOHHBIX M HMH()OPMAIMOHHBIX 0Opa3oBaTeIbHBIX TEXHOJIOTHH. Bo3MmoxkHa peanuzanus
OIIOIl ¢ mnpuMeHEeHHEM 3JEKTPOHHOI'O OO0yYeHHs U JUCTAaHIMOHHBIX OOpa3oBaTEJbHBIX TEXHOJOTHUHL.
TpaaunuoHnHble 00pa3oBaTeNbHbIE TEXHOJOTMU IPEACTABIICHBI JICKUUSIMA M CEMHUHApPCKUMH (TIPAKTUYECKHMHU)
3aHATHAMH. VIHHOBaIlMOHHBIE OOpa30BaTENbHBIC TEXHOJIOTHH HCIOJIB3YIOTCS B BHUIC NPUMEHEHHS AKTHBHBIX MU
MHTEPAaKTUBHBIX (OPM IpoBeldeHUs 3aHATHH. MHpopMaruoHHBIE 00pa3oBaTEIbHBIE TEXHOJOTHH pEaH3yIOTCs
MyTeM AaKTHUBU3aIlMH CaMOCTOSITENILHON pabOTHl CTYAEHTOB B HMH(OPMAIMOHHOH oOpaszoBarenbHOI cpeme. Ilpu
NPOBEICHNM YYEOHBIX 3aHATHH oOecreunBaeTcs pa3BUTHE Yy OOYdYAIOIIMXCS HAaBBIKOB KOMAaHIHOH paboTBhI,
MEJIMYHOCTHOW KOMMYHUKAIIMH, IPHHATHS PEIICHUH, JINIEPCKUX KauecTB (BKIIOYas MIPOBEJCHNE HHTEPAKTUBHBIX
JeKIU#, TPYIIOBBIX JTUCKYCCHH).

11.2. Jlekuuu

JIeKMOHHBIH Kypc HpeaoiaracT CHCTEMAaTU3UPOBAHHOE M3JIOKEHHE OCHOBHBIX BOIIPOCOB COACPIKAHMS
JHCLMATUTHHBL.

Ha nepBoii nekumuu NeKTop 00s3aH NPEOyIPEIUTh CTYICHTOB, MPUMEHHTEIBHO K KakoMy 0a30BOMY
y4eOHHKY (yueOHUKaM, YIeOHBIM ITOCOOHsIM) OyIeT MPOInTaH KypC.

JlexMOHHBIA Kypc obecrieduBaeT Ooinee TiTybOKoe MOHMMaHHE Y4eOHBIX BOIPOCOB NPH 3HAYHUTEIHEHO
MEHbIIEH 3aTpaTe BPEMEHH, YeM 3TO TPeOyeTCs CPEAHECTATUCTHICCKOMY CTYACHTY Ha CAMOCTOSATENbHOE H3yYeHHE
MarepHaa.

11.3. 3aHsTHS CEMUHAPCKOIO THIIA

CemuHapckue  (TMPaKTHYECKHE) 3aHATHS  NPEACTABIAIOT  COOOM  JIETANM3aIUI0  JICKIIHOHHOTO
TEOPETHIECKOTO MaTepHalia, HalpaBJICHbl Ha OTPAOOTKY HABBIKOB, IPOBOAATCS B IIENAX 3aKPEIUICHUS Kypca H
OXBaThIBAIOT BCE OCHOBHBIE PA3EIIbl JUCIIUIUINHBI.

OcHoBHOW (hopMO¥i IPOBEACHUS CEMUHAPOB H MPAKTUYCCKHUX 3aHATHU SBISIETCS 0OCYXIeHHE Hauboiee
MPOOJIEMHBIX M CJIOXHBIX BOIPOCOB IO OTACIHHBIM TeMaM, a TaKXKe peIICHWe 3aJad U pa30dop NPUMEpPOB U
CUTyalluii TIPU KOHTAKTHOW pabore. B 00s3aHHOCTH mpernoaBaTesi BXOJAAT: OKa3aHWE METOAWYECKOW TIOMOIIH H
KOHCYJIbTUPOBAHHUE CTYJIEHTOB 0 COOTBETCTBYIOIIMM TEMaM Kypca, OTBETHl Ha BOIIPOCHI, YIPABJIECHHE MPOLECCOM
pelieHus 3a1ad.

AKTHBHOCTb Ha MPAKTUIECKUX 3AHITHSIX OIIEHUBACTCS TIO CICAYIONINM KPUTEPHSIM:

OTBETHI HA BOIIPOCHI, MpECaAIaracMbI€ MPEnoaaBaTCiIcM;
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BBHITNIOJTHEHUE 3a/laHu# (pelIeHne 3a1a4);

Jloxkmamel ¥ OMMOHUPOBAaHUE JOKIAJO0B MPOBEPSIOT CTENICHb BIAJICHUS TECOPETHUECKUM MAaTEpHalioM, a
TaKXKe KOPPEKTHOCTh U CTPOTOCTh PaCCyKICHUH.

OrneHrBaHUE MMPAKTHICCKUX 3a/IaHUI BXOJHUT B OLICHKY.

11.4. JlabopaTopHble padoThbI
JlabopaTopHble pabOTHI HE IPETYCMOTPEHBI.
11.5. CamocTosiTeIbHast padoTa cTyAeHTa

[y ycmeumHoro ycBOGHMs IWCIMIUIMHBI HEOOXOAMMO HE TOJBKO TOCEIaTh ayJUTOpHBIC
3aHSTHA, HO M BECTH aKTHBHYIO CaMOCTOSTENbHYI0 paboTy. [Ipu camocTosTensHON mpopaboTke Kypca
oOyuJaroriecs JODKHBIL:

® [IOBTOPUTh 3aKOHCIEKTHPOBAHHBI Ha JICKIMOHHOM 3aHITUM MaTepuan M [OIMOJHHUTb €ro ¢
Y4ETOM PEKOMEHAOBAHHON IO JAHHOM TeMe JTUTEPATYPBbI;

® 3YYUTh PEKOMEHIOBAHHYIO OCHOBHYIO M JOIMOJHHUTEIBHYIO JIUTEPATYPY, COCTABISATH TE3UCHI,
AHHOTAaIlMHU U KOHCIICKTbI HanboJiee Ba)KHBIX MOMCHTOB;

®  CaMOCTOATENIFHO BBIIOJHUTH MHAMBUAYAJIbHBIC 3anaHus (paszaen 5.8);

®  HCIOJb30BATh Ul CAMOIPOBEPKH MaTepHalia OLIEHOYHbIE CPEICTBA.
WnnuBuayanbHOE 3aJaHUE OLEHUBACTCS MO CIEAYIOIINM KPUTEPHSIM:

®  [PaBWJILHOCTbH BBINOJHEHHUS 3a1aHUS;

®  aKKypaTHOCTb OPOpPMIIEHUS PabOTHI;

e  CBOEBpPEMEHHAas claya BBIIOJIHEHHOTO 3aJaHus (YKa3bIBaeTCs MPENOJaBaATEIIEM).

11.6. Pedepar

Pepepar — wuHAuMBHAyanbHass THCBMEHHAs, CaMOCTOSATENILHO  BBIOJMHEHHAs, paboTa
oOyyaromerocs, Npeanoiaraas aHalu3 U3I0KEHU B HAYYHbIX U IPYTUX UCTOYHHUKAX ONpPEAeSICHHOM
Hay4YHOU mpoOJIeMbl WM BoOIIpoca.

OO0b1uHO pedepaT MMEeT CTaHIAPTHYIO CTPYKTYpY: THUTYIBHBIHA JIUCT, COACp)KaHHe, BBEACHUE,
OCHOBHOE COJIep)KaHUE TEMBI, 3aKIII0YEHHE, CIIMCOK UCIIOIb30BAHHBIX UCTOYHUKOB, IPUIIOKEHHUS.

OneHuBaeTcs OPUTHMHAJIBHOCTH pedepaTa, CHCTEMHOCTh H3JIaraéMoOro Marepuaia, JIOTHKa
W3JI0KEHUSI U YOeTUTEIbHOCTh apryMEHTaIlUH, MOJHOTAa HMCIIOJIh30BAHHBIX HCTOYHHUKOB, O(OpMIICHHE,
CBOEBPEMEHHOCTh CpPOKa C1auu, MyOIMyHas 3ammra pedepara.

OnenuBanue pedepata OCyLIECTBISIET Hpenoaasarens. Pedepar, caaHHble CTYJEHTOM MOCIE
OKOHYaHHUSl 3a4eTHOW HeAeNH TEKYyLIero CeMecTpa, B KOTOPOM OH [OJDKEH OBbITh BBIIIOJHEH, He
OLIEHUBAETCSl.

Ilo nmaHHOW AWMCUMIIMHE CTYIEHTOM MOXKET OBITh MOIAroToBieH pedepar. Tema pedeparta
ompeieeTCs NPEnoAaBaTesieM ¢ yUeTOM MOXKeNaHUH CTyIeHTa.

11.7. MeToan4yeckne peKOMEHIAIMH JJIs1 PenoJaBaTesien
OcHOBHBIC TPUHIMIIBI 00y4YeHUS

1. llens oOyueHHs — pa3BUTh MBIILICHNAE, BEIPA0OTATh MHPOBO33PEHUE; TO3HAKOMUTD C HJICSIMH U
METO/IaMU HAyKH; HAyYUTh MPUMEHSTh NPUHIMIBI U 3aKOHBI JUISl PEIICHUs] IPOCTBIX M HECTAHIAPTHBIX
MaTeMaTHYEeCKHX 3aJ1ady.

2. O0y4eHue JOKHO OPraHWYeCKH COYeTaThCs ¢ BocnuTaHueM. HyXHO pa3BUBaTh B CTYAEHTax
BOJICBBIE KAUeCTBa U TpyAomooue. HeHaBI3uMBO, K MECTY TIPUBHBATH 3JIEMEHTHI KYJIbTYphI TTOBEeHUs. B
YaCTHOCTH, TMPENOoJaBaTeb J0JDKEH JTHUYHBIM IPUMEPOM BOCIUTHIBATH B CTYACHTAaX MYHKTYalbHOCTH U
YBaKEHHE K 4y)>KOMY BpeMeHH. HenomycTumo mpenojaBaHue OJHOCEMECTPOBOM yueOHOM JUCLUIUTUHBI
npeBpamiath B MHOTOCEMECTpOBOe. BosHUKIIAs akajgemMudeckas 3aJI0JDKEHHOCTh JIOJDKHA — OBIThH
JUKBHUANPOBAHA B IEPHOJ CIEIYIOIIET0 CEMECTpa 10 Havasia 3a4eTHOH HeJeTH.

3. OOydeHue MJODKHO OBITh HE NACCHBHBIM (COOOIIMM CTYAEGHTaM HEKOTOPBIH 00beM
UH(OpMALINH, pacCKaXeM, KaK PEIIAOTCs T€ WM WHBIC 33a4M), a akTUBHBIM. Hy)XKHO CTpOUTH 00y4eHHe
TaK, 4TOOBl B OBJIAJICHUM MAaTepUalIOM OCHOBHYIO POJIb WUTpalia MaMsTh JIOTUYECKas, a He (opMalibHas.
3aroMrHaHKE TOJDKHO JOCTUTaThCsl 4epe3 INyOoKoe MOHUMAaHHE.
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4, OmHO W3 BaXKHEHWIIMX YCJIOBHH YCIIENTHOTO OOyYeHHS — YMEHHE OpraHW30BaTh paboTy
CTYZAEHTOB.

5. OTHomleHWe mpernoaaBaTeNiss K CTyIEHTaM JOJDKHO HOCHUTBH XapakTep Ao0pokenaTenbHON
TpeboBaTenpHOCTH. sl CTUMYJIMpOBaHHs pabOTHl CTYyJSHTOB HY)KHO HCIOJIB30BaTh MOOIIPEHHE,
0700peHue, MoxBaly, HO He mopuiaHue (MOpPHUI[AHME MOXKET MPUMEHSTHCS JIMIIb KaK HCKIIOYCHHUE).
[IpenonaBaTens NOIKEH OBITH ISl CTYAEHTOB IOCTYIIHBIM.

6. HeoOxomum peryispHBI KOHTPOJIb PabOTHl CTYIEHTOB. [IpaBHIBHO NOCTAaBICHHBIH, OH
[IOMOTaeT MM OPIraHU30BaThb CUCTEMAaTHYECKHE 3aHATHS, a IPENOAABATEN0 OCTHYb BBICOKHX
pe3ynpTaToOB B 00yUEHHUH.

7. Baxueimiel 3agadyeil npenojaBaTelield, BEAYIIMX 3aHATHS MO JUCLMIUIMHE, SBISETCA
BBIpabOTKa y CTYACHTOB OCO3HaHMS HEOOXOAMMOCTH M TMOJIE3HOCTH 3HAHWSA AMCUUILIMHBI Kak
TEOPETUYECKOM U MPAKTUIECKON OCHOBBI ISl N3yUCHUS IPOQPUIBHBIX AUCLHUILIHH.

8. C wmenpto Oonee 3(h(PEKTUBHOTO YCBOCHHUSI CTYACHTAMHM MaTepuaia JaHHOH AMCHUILIMHBI
PEKOMEHTyeTCsl TP MPOBEICHNUHN JICKIIMOHHBIX, IPAKTUYECKUX U Ja00paTOpHBIX 3aHSATHH HCIOJIB30BAThH
COBPEMEHHBIC TEXHUUYECKHE CPEICTBAa 00yUeHHS, & UMEHHO NPE3CHTALNN JICKIUH, HArJIsIIHbIE IOCOOUS B
BUJIE€ CXEM NPHOOPOB, AeTajel U KOHCTPYKLUI IPUOOPOB, KOMIBIOTEPHOE TECTUPOBAHHUE.

9. Hnsa Oonee riyOOKOro H3ydeHHWsS TpeaIMeTa W IOATOTOBKH psiAa BOMPOCOB (TeM) st
CaMOCTOSITETIBHOTO HM3YYEHHUs] HO pas3feiaM JUCLUIUIMHBI NPENoAaBaTellb IPEAOCTABISIET CTYIEHTaM
HEOOXOINUMYI0 HWH(QOPMAIMI0O O HCHOJIH30BAHUH Y4eOHO-METOIUYECKOTO OOECTIeueHHs: YIeOHHKaX,
y4eOHBIX TOCOOUAX, COOpHMKAX NPUMEPOB W 3a4ady W ONKCAaHUE J1a0OpaTOPHBIX PadOT, HATUYUU
HNurtepueT-pecypcos.

Ilpu TexkymeM KOHTpOJIE PEKOMEHIYETCS WCIONb30BaTh KOMIBIOTEPHOE WM OJIaHKOBOE
TECTUPOBAHUEC, KOHTPOJILHBIC KOJUIOKBUYMBI UJIW KOHTPOJIbHBIC pa6OTI)I.

KonTtponbHoe (MTOroBOE) TECTHpPOBAaHHME BKIIOYAET B ceOsi 3aJaHMs IO BCEM TeMaM paszena
paboueil mporpaMMsbl AUCLUILIMHBL

10. Lenp nexmun — (GOpMUPOBAHUE Y CTYACHTOB OPUEHTHPOBOYHON OCHOBBI IS MOCIEAYIOIETO
YCBOGHHS MaTepuaia METOJOM CaMOCTOATENbHON paborel. CopepikaHue JIEKIMH JOJDKHO OTBEYaTh
CIIEAYIOIINM TUAAKTHIECKUM TPEOOBaAHUSIM:

- MNIOKEHHE MaTeprasia OT IMPOCTOTO K CI0KHOMY, OT W3BECTHOTO K HEM3BECTHOMY

- JIOTUYHOCTb, YETKOCTb U ACHOCTH B U3JIOKCHUUN MaTCpUaja,

- BO3MOXXHOCTh IMPOOJIEMHOTO M3JIOKEHHsSI, JUCKYCCHH, JHajora ¢ LeNbl0 aKTHBU3AIUH
JeSITeIbHOCTH CTYICHTOB;

- OIIOpa CMBICIIOBOM YacTH JIGKUMH Ha MOIJIMHHbIE (DAKThl, COOBITUS, SBJICHUS, CTATUCTUUECKHUE
JIAHHBIE;

- TECHasl CBsI3b TEOPETUYECKHUX TIIOJIOKEHHH M BBIBOJOB C MPAaKTUKOW U  Oyxmymien
npodecCHOHANBHON IEATEbHOCTBIO CTYAECHTOB.

[IpenogaBarenb, uWTArOMMKA JIEKIMOHHBIE KYPCHI, JOJDKEH 3HaTh CYIIECTBYIOUIHE B
Mearoru4ecKoil MpaKTHKe BapUaHTHI JIEKIUH, UX JUIAKTUYECKHe M BOCIHTHIBAIONINE BO3MOXKHOCTH, a
TaKXe UX MECTO B CTPYKTYpe Iporiecca 00yueHHs.

11. Ilpu mpoBeneHHM aTTECTAllMU CTYJEHTOB BaXXHO BCET/Aa MOMHHUTH, YTO CHUCTEMAaTHYHOCTD,
00BEKTUBHOCTh, APTyMEHTUPOBAHHOCTh — TJIaBHBIE IMPHUHLMIIBI, HA KOTOPBIX OCHOBAHBI KOHTPOIb U
OLIGHKA 3HAHUH CTYJEHTOB. 3HAHHE KPHUTEPUEB OLEHKH 3HAHMWA 00S3aTeNbHO JUIA IpenojaBatesiss U
CTYJEHTA.

11.8. MeToanueckne yKa3anus VIl CTYACHTOB

ITo moaAroToBKe K JIEKIHOHHBIM 3aHITHAM

M3ydyeHne AWCHMIUIMHBI TpeOyeT CHCTEMaTHYeCKOTO M IIOCIIEN0BATEIHHOTO HAKOTUICHUS
TEOPETHUYECKUX 3HAHWH, CIEAOBATEIbHO, MPOIYCKH OTAEIBHBIX TEM HE TO3BOJIAIOT TIYyOOKO OCBOWTH
npeamet. CtyneHTaM He00X0AUMO:

1. mepen Kaxa0M JIeKIMEH TpOCMaTPUBATh PAdOUyIO MPOrpaMMy JUCHUTUINHBL;
2. mepen clieayrolei JeKiuei Heo0X0IMMO TPOCMOTPETH 10 KOHCIIEKTY MaTepHall MpeIbIIyIIeH.

[Ipu 3aTpyaHeHUsIX B BOCIPHUATHH MaTepuana cienyeT oOpaTUTbecs K OCHOBHBIM JIMTEPATYPHBIM
ucrouHukam. Ecnu pa3zoOpaTbcs B MaTepuaie HE yAaloch, HEOOXOAUMO OOpaTHUTHCS K JIEKTOPY WM K
MIPETIOIaBaTeNI0 Ha MPAKTHYECKUX 3aHATHAX. He ocTaBndiiTe «OenbIxX MATEH» B OCBOCHUN MaTepuaal
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ITo CaMOCTOATEJIbHOMY BbINNOJHCHUI0O MHANBUAYAJIbHBIX 3alaHu i

VYcBoeHnue Mar€puajlia OUCHUINIMHBI BO MHOI'OM 3aBHCHUT OT OCMBICIICHHOI'O BBIIIOJIHCHUA
JOMAIIHETO 3aJaHusl.

[Ipu penrennu 3aay meaecooOpa3HO PYKOBOJICTBOBATHCS CICTYIOIIUMU MPaBUTAMHU.
1. Ilpexne Bcero, HY>KHO XOPOIIIO BHUKHYTH B YCIIOBHE 33/1a4H, 3aIMCATh KPATKO €€ YCIOBHE.
2. Ecnu mo3BosisieT XxapakTep 3a/1aud, 00s3aTebHO CAeIaiTe pUCYHOK, TTOSICHSIONIHN e CYITHOCTb.

3. 3a peIKuMH HCKITFOUEHHSIMH, KaX/as 3a/1a4ua J0JKHA ObITh CHavala pelieHa B oomeM Bue (T.e.
B OyKBEHHBIX 0003HAYCHHUSX, @ HE B YHCJIAX), IPUYEM HCKOMasl BEIMYMHA JOJDKHA OBITh BBRIPAXKEHA Yepe3
3a/laHHbIC BETMINHEI.

4, HOJ’Iy‘lI/IB peuICHucC B O6HIGM BUJC, HYKHO IPOBECPUTH, MPABUIBHYIO JIX OHO UMECT Pa3MCPHOCTh.
5. Ecnu 310 BO3MOKHO, UCCIICAOBATh NOBEACHHNUC PCUICHHUA B MPCACIbHBIX CIIydasaX.

6. B Tex ciydasx, Koraa B poecce Hax0KASHUsI HICKOMBIX BEJTMYHH ITPUXOIUTCS PelIaTh CUCTEMY
HECKOJBKMX TPOMO3JKUX ypaBHEHHH, 11eneco00pa3Ho cHavaia MOJCTaBUTh B OTH ypaBHEHHUS YHCIOBBIE
3HAYCHUS KOXQPHUINEHTOB U JIMIIb 3aTEM OTPEAEIISATh 3HAUCHUH NCKOMBIX BEJTUYUH.

7. Tlpu MOACTAHOBKE B ypaBHEHUE YHCIOBBIX 3HAYCHUH OOO3HAUCHHBIX BEIUYWH, OOpaTuTe
BHUMaHNE Ha TO, YTOOBI BCE DTH 3HAUYEHHS OBLIM B OJHOM M TOH K€ cUcTeMe eIUHHIl. UTOOBI 001erYuTh
OHpeI{eHCHI/IC HOpﬂI[Ka BBI‘II/ICJIHGMOﬁ BCJIIMYHHBI, ITIOJIC3HO HpeILCTaBHTB HCXOJHBIC BCIIMYUHBI B BUJC
yrces, OJMM3KMX K €IWHUIE, YMHOXXEHHbIX Ha 10 B COOTBETCTBYIOIICH CTENMEHH (HAIPUMEp, BMECTO
24 700 noncrasute 2,47-10%, BMecto 0,00086 — umcio 0,86 103%ur. ).

8. Ilody4yuB YHUCIIOBOW OTBET, HY)KHO OILICHUTH €ro IPaBIOMOA00HOCTh. Takas OlleHKa MOXET B
pszie ciay4acB OOHAPYKUTh OIIMOOYHOCTh MOJTYYCHHOTO pe3yJibTaTa.

Pemenwne 3amad mpuHECET HANOOMBIYIO TIOIH3Y TOIBKO B TOM CITydae, €CIH 00YyJaroIIniics perraer
3aJjaul CaMOCTOSATENIbHO. Pemuth 3amady Oe3 momolmy, 0e3 MOJICKAa3KH 4acTO OBIBACT HEJIETKO U HE
Bcerna ynaercs. Ho maxxe He yBEHYABIIHMECS YCIEXOM TIONBITKA HAaWTH pPEIICHHE, €CIU OHH
MNPEANPUHUMATIUCE JTOCTATOYHO HACTOWYMBO, MPHUHOCAT OLIYTHMYIO IIOJIb3Y, TaK KaK pa3BUBAIOT
MBIIUIEHHE U YKPEIUIAIOT BOJO. PerieHue 3a1ad HU B KOEM cllydyae HeE CIEIyeT OTKJIaJIbIBaTh Ha
MOCJICTHAN BeUep Mmepes 3aHATUAMH, KaK, K COXAICHHUIO, HEPEJIKO MOCTYMAIOT CTyIeHTHl. B 3TOM ciydae
0oJiee CIIOKHBIC U MPUTOM HAaUOOJIEEe COJIEPIKATEIIbHBIC W IOJIC3HBIC 33aJaud 3aBEJAOMO HE MOTYT OBITh
penieHsl. B pekoMeHayeMbIX yueOHUKax W COOpHHKAX 3ajad, B pa3jelie, B KOTOPOM ITOMEIIEHBI 3aa9n
JUISL PEIIeHUs, UMEIOTCS TPUMEPHI (pacCMOTpeHHBIE 3amaur). [103TOMy TOTYKOM K PEIICHUIO JaHHOM
3aJ1a4¥ MOKET MOCITY>KUTh 03HAKOMIICHHE C HECKOJIBKUMU PEIICHHBIMU 3a7a9aMH.

Ilo pabote ¢ auTeparypoit

B paboueii mporpaMme AWCLUMIUIMHBI NPEICTAaBICH CIUCOK OCHOBHOW U JONOJHHUTEIbHOU
JUTEPaTypsl — 3TO Y4EOHUKH, Y4eOHO-METOOMUYECKHE IOocoOMs WM yKasaHus. JlomosHuTenbHas
nuTeparypa — y4eOHHKH, MOHOTpaduH, COOPHUKH HAYYHBIX TPY/AOB, )KYpHAJIbHBIE W Ta3eTHBIE CTAaThH,
paziIM4HbIE CIIPAaBOYHUKH, SHUUKIIONEAUH, IHTepHET-pecypChl.

Jliobast hopMa camMOCTOATENBHOH padOThl CTyAeHTa (IIOJArOTOBKA K CEMHHAPCKOMY 3aHSTHIO,
JIOKJIay ¥ T.I.) HAYMHACTCS C M3YYCHHS COOTBETCTBYIONIEH JIMTEpaTyphl Kak B Oubimoreke /
AJIEKTPOHHO-OMOIMOTEYHON CUCTeMe, TaKk W jJoMa. V3ydyeHue yKa3aHHBIX WCTOYHUKOB PACIIUPSET
T'paHHUIBI MIOHUMAaHUA IpEAMETAa TUCHUITIIIMHBI.

[Ipu pabote c nuTepaTypoil BBIAENSIOTCA CleAyromue BUAbl 3anuceld. KoHcmekT — Kpartkas
CXeMaTH4ecKas 3alrch OCHOBHOTO COJEp)KaHUs Hay4HOUH paboThl. Llenbio sBNsSETCS HE NMepenuchBaHNe
MIPOM3BEJICHUS, A BBIBICHHE €r0 JIOTMKU, CUCTEMBI J10KA3aTebCTB, OCHOBHBIX BBIBOJOB. XOPOIIUMN
KOHCIEKT JIOJDKEH COYeTaTh IOJIHOTY HM3JIOKEHHA C KpaTKocThlo. llurara — TOUuHOE BOCIPOM3BEACHHE
TEeKCTa. 3aKioyaeTcd B KaBBIUKA. TOYHO yKa3blBaeTcd CTpPAaHMWIA WCTOYHHMKA. 1e€3UChl —
KOHIIEHTPUPOBAHHOE M3JI0’KEHNE OCHOBHBIX MOJIOKEHUHM IMPOYNTAHHOTO MaTepuana. AHHOTAIWS — OY€Hb
KpaTKoe H3JIOKEHHE COoAep)KaHUsl NPOYMTAHHOH padoTbl. Pestome — HambOosiee oOuIMe BBHIBOABI U
MOJIOXKEHUs pabOoThI, €€ KOHIIENTYaJIbHBIE UTOTH.
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11.9. OcobenHocTH OopraHm3aunvu 06pa30BaTeJ’le0F0 nmpouecca 1 HHBAJIMA0B ! JIUIl €
OrpaHM4Y€HHBIMHA BO3MOKHOCTSIMH 310POBbS

[Tpodeccopcko-npenoaaBaTeNbCKUil  COCTaB  3HAKOMHUTCS C  MCHXOJIOTO-(H3HOIOTHIECKUMH
0COOEHHOCTSMU OOY4YalOMIUXCS HMHBAIWIOB M JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3I0POBbBS,
WHAWBHUIyabHBIMA TIPOTpaMMaMi peadWIuTaui WHBAIMAOB (mpu Hammuwnw). [Ipm HEoOXommmocTu
OCYILLECTBISIETCSL ~ JIOTOJIHUTENbHAS  IMOAJEP)KKA  IPENOAAaBaHUSl  IICUXOJOTaMH,  COLMAIBHBIMHU
paboTHUKaMH, POLIEIIINMH MOArOTOBKY ACCHCTEHTaMH.

[Ipennomnaraercst UCHOIB30BAaTh COLMAIBHO-AaKTUBHBIE M PEQICKCHUBHBIE METOABI OOY4EHUs,
TEXHOJIOTHM COLMOKYJIbTYPHOH peaOumiuranyMy ¢ IeJbl0 OKa3aHUS IIOMOLIM B YCTaHOBJICHHHU
MOJTHOLICHHBIX MEXJIMYHOCTHBIX OTHOIICHWH C JPYTMMH CTyISHTaMH, CO3JaHUd KOM(OPTHOTO
MICUXOJIOTHYECKOTO KJIMMara B cryneHueckod rpymnme. Ilogbop u pa3paboTka yueOHBIX MaTepUalloB
IPOU3BOIATCS C YYETOM MPENOCTaBICHHsI MaTepuaia B Pa3iIMuHbIX (opMax: ayIuaabHON, BU3YaJIbHOH, C
WCIIOJIb30BaHUEM CIICIIHATIbHBIX TEXHUYECKUX CPEACTB M HH(POPMALMOHHBIX CUCTEM.

OcBoenne aucuuinHel tuamu ¢ OB3 ocymiecTBisieTcs ¢ UCIOIb30BaHUEM CPENCTB 00yUYeHHUs
00I1€ro ¥ CHenHaIbHOI0 Ha3Ha4eHUs (IIEPCOHANBHOTO M KOJJIEKTUBHOT'O UCIIOJIB30BAHN).

Hns crynentoB ¢ OB3 mnpemycmaTtpuBaercss mocTymHas ¢(opMa TpPEAOCTaBICHUS 3aJaHUN
OIICHOYHBIX CPEACTB, a UMCHHO!

e B IEYaTHOW WM 3JIEKTPOHHOH (opme (g JML € HApyLIEHWSIMH ONOPHO-IBUTaTEIILHOIO
amnmapara);
e B meYaTHOW (hopMe WiIH IIEKTPOHHOH (hopMe C YBEITHMUSHHBIM MIPUPTOM U KOHTPACTHOCTHIO (17151

JIML C HAPYIIEHHUSIMU CIIyXa, Pe4H, 3pECHUS).

CTYI[eHTaM C MHBAJIMAHOCTBIO YBCIIMYUBACTCA BPEMsS Ha MOATOTOBKY OTBETOB Ha KOHTPOJILHBLIC
BOIIPOCHI. I[J'Iﬂ TaKUX CTYACHTOB IMPCAYCMATPHUBACTCA AOCTYyIHAasA (bopMa MpeaoCTaBJICHUS OTBCTOB Ha
3aJaHUs, @ UMEHHO:

® THCBMEHHO Ha Oymare Wi HaOOPOM OTBETOB Ha KOMITbIOTEPE (JIJIS JIMI] C HAPYIICHUSAMU CIIyXa,
peun);

e BHIOOPOM OTBETa W3 BO3MOXKHBIX BApUAHTOB NPU TECTUPOBAHUU C HCIOJIB30BAHUEM YCIYT
accHcTeHTa (IJ1s1 JIUI ¢ HapYLICHUSIMH OITOPHO-JIBUTATEILHOTO armapara);

e yCTHO (A7 JIUII C HAPYIIECHUSIMHU 3PEHUS, OTIOPHO-IBUTATEIBHOTO aNlapara).

Ilpu HeoOxoguMocTH Ui OOYYAIOIIMXCS C WHBAJUAHOCTBIO MpOLEAypa OLCHUBAHUS
PE3yIbTAaTOB O0YUYEHHUS] MOXKET MMPOBOIUTHCS B HECKOJIBKO ITAIIOB.

12. YYEBHO-METOJUYECKOE U NH®OPMALIMOHHOE OBECIEYEHUE
JUCHUTINHBI

WHdopManmoHHyIO TOAJEPKKY OCBOCHUS TUCLUIIIMHBI OCYIIECTBIseT Onbnroreka MHCTHTYTA, KOTOpas
obecrieunBaeT 00YJarONIUXCsl OCHOBHOW y4eOHOW, Yy4eOHO-METOAMIECKON W HAYIHOH JTUTEpaTypol, HEOOXOAUMOM
JUISL OpraHu3aliKi 00pa30BaTEeIbHOrO Tporecca no aucuumumae. OOmuii 00beM MHOrooTpacieBoro (oHxa Ha
01.03.2021 r cocrasisier 6onee 405 000 3k3.

Bubnmoreka pacronaraer yueOHOH, y4eOHO-METOANYECKON 1 HAYYHO-TEXHUUIECKOH JInTepatypoii B popme
MEeYaTHBIX M JJIEKTPOHHBIX H3JaHMH, a TalKke BKIIOYAeT oOQUIHaNbHBIE, CIPaBOYHO-OMOIHOTrpadmuecKue,
CIeNIMaNTU3UPOBAaHHBIC OTEYECTBEHHBIE U 3apyOeKHbIe NEpUOoANYeCKHe U HHPOPMALMOHHbIE H3aHus. bubmuoreka
obecreunBaeT AOCTYH K IpodecCHOHANbHBIM 0a3aM JaHHBIX, MH(QOPMAIMOHHBIM, CIPABOYHBIM M ITOMCKOBBIM
CUCTEMaM.

Kaxnprii o0ygarommiicss ooecrieueH CBOOOAHBIM JOCTYIIOM U3 JIFO0O0M TOYKH, B KOTOPOH UMEETCS JOCTYII K
cetn VIHTepHET U K 311eKTpoHHO-O0nOmmoreunoit cucteme (ObC) MHcTuTyTa M YHHBEpCHTETa, KOTOPask COACPKUT
pasNMyHble W3MAHHWS 110 OCHOBHBIM H3Y4YaeMbIM JAWUCIMIUIMHAM M c(OpPMHpOBaHa II0 COIJIACOBAHHIO C
npaBooOaaTes MU Y9eOHOH 1 yueOHO-METOANIECKON JINTEPATYPBI.

[onHbI NepedYeHb 3NIEKTPOHHBIX MH(OPMALMOHHBIX PECYpPCOB, MCIONIb3YEMBIX B IIpollecce 00ydeHws,
NPE/ICTaBIIEH B OCHOBHOW 00pa30BaTeNbHON MPOrpaMme.

12.1. IlepeyeHb OCHOBHOI M AONOJHUTEIbHOM JTUTEPATYPbI, HEOOXOAUMOM IS
0CBOCHUA JUCHUIIJIMHBbI

a) OCHOBHasl JTUTepaTypa

OcHoBHast JATEepaTypa Pexum J0CTyma O0becreueHHOCTh
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Huddepennmansaoe u UHTErpanbHOe
HCYHCIIEHUS: B 2-X T.: y4eO. 1mocol. A BY30B.

T.2 / H. C. IluckyHOB. - u34. crepeoTun. - M. : bubmorexa HU PXTY Aa
WnTterpan-Ilpecc, 2009. - 544 c.
Munopckuit B.II. COopHuK 3amad mo BBICHICH
marematike. - M.: ®U3MATIIT, 2008. - 336 c. bubmorexa HI PXTY fla
Bepman T .H. CoOopHuK 3amad 1O Kypcy
MaremMaTudeckoro aHammsa. - CII6. : [0. u.], bubamoreka HU PXTY Ja
2006. - 432 c.
I'mypman B.E. Teopus BeposTHOCTEH U
MaTeMaTuydecKasi CTaTUCTUKA: yued. mocod. - M.: bubnaunoreka HU PXTY Ha
IOpaiit; M.: Beici. 00pa3., 2009. - 479c.
I'mypman B.E. PykoBOACTBO K peIICHUIO 3ahay
nmo Teopuun BepOHTHOCTeﬁ M MaTeMaTH4eCKOM
CTaTUCTHKE: y4yed. mocob. - M.: Beicii. o6pas., bubmmorexa HU PXTY Aa
2009. - 404c.
0) AONOJIHUTEIbHASA JIUTepaTypa
OcHOBHas JiTepaTypa Pexum nocrymna O0becreueHHOCTh
1. ByrpoB A.C., Huxomsckuit C.M.
JuddepennnanbHoe W HWHTETPAIBHOE
ncamcrenne.- M., Hayka, 1988. - 432¢. bubmorexa HA PXTY Jla
2. Byrpoe A.C., Hukombckuii C.M.
DIJIEMEHTHI JIMHEAHOH anreOpel U EuGanorexa HU PXTY Jla
aHaJIUTUYECKOU reomeTpud. - M., Hayka,
1984. - 224c.
3. byrpos A.C., Huxomsckuii C.M.
DIJIEMEHTBI JIMHEAHOH anreOpel U EuGnnorexa HU PXTY Jla
AaHAJIUTUYECKOU reomeTpuu. - M., Hayka,
1980. - 176¢.
4. byrpoB f.C., Huxonbckuii C.M.
Bricmras maremaruka: 3agadyHuK., - M., bubnnorexka HU PXTY Ha
Hayxka, 1982. - 192c.
5. Kunerenuk J[.B. COopuHuxk 3agad 1o
aHAINTUYECKON reomeTpun. - M., Hayka, bubmmorexka HU PXTY Ha
1986. - 224c.
http://moodle.nirhtu.ru/pluginfile.php/
6. KomtposbHas sGota Nl o 12706/mod_resource/content/1/%D0%
' P Mo : 9A%DO0%BE%D0%BD%D1%82%D1
MaTeMaTuKe. eToz[I/IquKI/Ie/ YKasaHHus |~y 000 ~00c B0 D09%BBRY%D1%8C%
JUIsl  CTYIEHTOB-320YHUKOB OI'BOY D0%BD%D0%B0%D1%8F%20%D1
PXTY WM. J.N. Menneneesa, | o oo 0 o 0 0 o o Ha
HoBomockopekiii . mi-r:  Cocr.  AB %80%D0%B0%D0%B1%D0%BE%D
’ ’ o 1%82%D0%B0%201.pdf
Coboues, B.A. Marsees, LI, Cucrema moyIepKKu yIeOHBIX KYPCOB
Bopo6sera. HoBomockogrck, 2012. - 44c. JUIEP Y1 yp
«Moodle»
http://moodle.nirhtu.ru/pluginfile.php/
12707/mod_resource/content/2/%D0%
7. MUcaxos B.®., JIlyrry B.H., Pe6enxon A.C. 9A%D0%BEY%D0%BD%D1%382%D1
ﬁ“‘f‘bepll’j‘*‘gf“"ggeaﬁg“/cgﬁg‘gy %80%D0%BE%D0%BB%D1%8C%
CTOMITHECKHC yias D0%BD%D0%B0%D1%8F%20%D1 Tla

PXTY um. .. Menneneena,
HosomockoBckwmit nH-T. HOBOMOCKOBCK,
2012. - 40c.

%80%D0%B0%D0%B1%D0%BE%D
1%82%D0%B0%202.pdf,
CucreMa OJIEPKKH YIeOHBIX KYPCOB
«Moodle»
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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

uMm. JI.11. MenaeneeBa, HoBomockoBcKui
nH-T; CocT. Mcakos B.D.
HoBomockosck, 2008. - 32c.

%D1%81%D0%BF_%D0%B8.pdf,
CucreMa NOJIEPKKH YIeOHBIX KYPCOB
«Moodle»

8. MHHrerpanbHOe ncuucieHne GyHKIUU %80%D0%BE%D0%BB%D1%8C%
Oo/IHOM TepeMeHHOU. MeToaudeckue D0%BD%D0%B0%D1%8F%20%D1
yKa3aHHS K BBITOITHEHUIO KOHTPONIBHBIX | %80%D0%B0%D0%B1%D0%BE%D
paboT A7 CTYJICHTOB 3a09HON OPMEI 1%82%D0%B0%20%E2%84%963%2
o0yuenust / ®I'BOY PXTY um. JI.U. 0%28%D0%B7%D0%B0%D0%BE%Y Ha
MenpaeneeBa, HOBOMOCKOBCKHIT HH-T; D1%87%D0%BD%D0%BE%D0%B5
Cocrt. A.B. besnomunkos, P.I1. %20%D0%BE%D1%82%D0%B4%D
Hmutpuesa, O.M. CemeHkoBa. 0%B5%D0%BB%D0%B5%D0%BD
HoBomockosck, 2013. - 36¢. %D0%B8%D0%B5%?29.pdf,
Cucrema MOAIEPKKH YISOHBIX KYpPCOB
«Moodle»
9. KowntpoibHas padora Ne4 o http://moodle.nirhtu.ru/pluginfile.php/
MaTreMaTHKe. MeTOIHUeCKHe YKa3aHus 11868/mod_resource/content/3/%D0%
JUTSI CTYJICHTOB - 3a04HKHKOB / DI'BOY BA%D1%80N0.4%D0%B7%D0%B0
PXTY um. JI.1. Menpeneena, %D0%BE%D1%87%D0%BD.pdf, Jla
HoomockoBckuii ue-T; Coct. B.A. Cucrema OAIEPKKH YISOHBIX KYPCOB
Martsees, B.M. YibaHOB. «Moodle»
HoBomockosck, 2013. - 24c.
http://moodle.nirhtu.ru/pluginfile.php/
21273/mod_resource/content/2/%D0%
9A%D0%BE%D0%BD%D1%82%D1
%80%D0%BE%D0%BB%D1%8C%
10. Teopus BeposiTHOCTEH. MeTouuecKue D0%BD%D0%B0%D1%8F%620%D1
' yKasarms / ®TBOY PXTY i, LY %80%D0%B0%D0%B1%D0%BE%D
Menpeneena HOBOMOCKOBCKI/I.I\/'I I/IH-T 1%682%D0%B0%20%E2%684%965%62
Coct I/IcaKois B.®. Cobonen A B ’ 0%28%D1%82%D0%B5%D0%BE% Jla
B0p0'6beBa JLA ‘HDOBOMOCKOBCI; 5013 - D1%80%D0%B8%D1%8F%20%D0
730 A ’ ) %B2%D0%B5%D0%BE%D1%8F%D
) 1%82%D0%BD%D0%BE%D1%81%
D1%82%D0%B8%29.pdf,
CucTeMa NOIEPKKH YUIeOHBIX KYPCOB
«Moodle»
http://moodle.nirhtu.ru/pluginfile.php/
11. O6paboTKa FKCHIepUMEHTA. 21274/mod_resource/content/1/%D0%
Metoauueckue ykazanus kK BeinojHeHno | 9C%D0%B5%D1%82 %D0%BE%D
pacuerHoro 3ananus / 'OY BIIO PXTY 0%B1%D1%80 %D1%8D%D0%BA Jla

12.2. PexoMeHayeMble MCTOYHUKH HAYYHO-TEXHUYECKON HHpopmannu

Pa3gatouHblil WIUTIOCTPAaTUBHBIN MaTepUall K JIEKLIUAM

IIpesenTanuu K JeKusM

12.3. UndopmaunoHHble 1 HHPOPMALMOHHO-00pa3oBaTeIbHbIE pecypchl

IIpu ocBOGHWW TUCIMIUIMHBI CTYACHTHI JOJHKHBI WCIOJIB30BaTh MH()OPMAIMOHHBIE W MH()OPMAIIMOHHO -
o0pa3oBaTeNbHBIE PECYPCHI CIEAYIOUINX TOPTAIOB U CATOB!
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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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13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

URL:

URL:

B cootBercTBHM ¢ y4eOHBIM IUIAHOM 3aHATHS HO TUCHMIUIMHE «Mamemamuxa» TpoBONATCS B (popMme
ayTUTOPHBIX, Ta0OPATOPHBIX 3aHIATHH M CAMOCTOSATEIIFHON pabOTHI 00yJaromerocs.
VY4eOHBIE ayIUTOPHU JUIA TPOBENCHUS 3aHATHUH JIEKLIHMOHHOTO THIA, 3aHATHH CEMHHApCKOTO THIIA,
TPYIIIOBBIX M HMHIUBHAYAIBHBIX KOHCYJIBTAIMH, TEKYIIETO0 KOHTPOJIS W HNPOMEKYTOYHOH aTTeCTalluH, a TaKKe

NOMCIICHUA  OJIA

CaMOCTOSTEIIbHOM pa6OTBI

06yqa101u1/1xc;{, OCHAIICHHBIC

KOMITBIOTEPHOH TEXHHUKOH ¢

BO3MOXKHOCTBIO TOJIKJIIOUEeHHUs K ceTu «MHTepHeT» U obeclieueHHbIe TOCTYIOM B 3JIEKTPOHHYIO MH(OpMalMOHHO-
obpazoBatenbHy0 cpeny MHcTHTyTa, HOMENICHUs U1l XpaHEHHs ¥ NPO(UIIaKTHYECKOTO 00CIYyKUBaHHSI Y4eOHOTO

obopynoBaHus

HaumenoBanue
CHELHUATIBHBIX TOMEIICHUI
M TIOMEIEHHUH ISt
€aMOCTOSATEIbHON paboThI

OCHaIIIeHHOCTH CIIeNUATBHBIX TOMEIIEHHH U NOMEICHUHN ISt
CaMOCTOSITEILHON paboThI

IpucnocobieHHOCTD
HOMEILEHUHN IS
HCII0JIb30BaHUS HHBAJIHIAMHI
¥ JIMLAMH C OTPaHUYCHHBIMI
BO3MO)KHOCTSIMH 37I0POBbSI

Aynmutopus st
MPOBEJCHUS 3aHATHI
ceMuHapckoro tumna 315

Y4ebOHble CTONBL, CTYJIbS, TOCKa, MEJT
TlepeHocHas npe3eHTalMOHHAs TEXHKKA (IOCTOSHHOE XpaHeHue B ay/. 308)

MIPUCTIOCOOJICHO
(MyIbTUMEAMIHHBIE CPEJICTBA,
obJervaromye BOCIpHATHE
3pUTENILHOM, CITyXOBOH
uHpOpMaLUK)

Aynuropus uis
IIPOBEJICHYS 3aHATHH
ceMuHapckoro tumna 316

VYueGHbIE CTOJIBL, CTYIbS, TOCKA, MEIT
IMepeHoCHas MPE3eHTAIMOHHAST TEXHUKA (TTOCTOSTHHOE XpaHeHue B ay. 308)

MIPUCTIOCOOJICHO
(MyIBTHMEUIHBIE CPEJICTBA,
o0Jieryaromue BOCIpUsITHE
3PUTENBHOM, CITyXOBOMH
nHpOpMAIHH)

JlexumronHsIi 3a1 320

YV4eGHbIe CTOMbL, CTYIbs, ZOCKA, MEIT
ITepeHocHast IPE3CHTALIMOHHAS TEXHHKA (IIOCTOSHHOE XpaHeHue B ays. 308)

MPUCTIOCOOIEHO
(MyIBTHMeIMITHBIE CPEJICTBA,
o0Jieryaromue BOCIpUsITHE
3pUTEIBHOM, CITyXOBOH
nHpOpMAIHH)

Aynuropust s
TIPOBEICHUS JICKIUH U
3aHATHI CEMHHAPCKOTO
Tuna 326

VueGHbIe CTOJIBI, CTYIIbS, 10CKa
I[MepeHocHas Npe3eHTAIMOHHAs TEXHUKA (IIOCTOHHOE XpaHeHue B ayj. 308)

MPUCTIOCOOIEHO
(MyIBTHMEIHITHBIE CPEICTBA,
obJeryaronye BOCIIpUATHE
3pUTENTBHOM, CITyXOBOH
uHpOpMaIUK)

Aynuropus Juis
TIPOBECHUS JICKIUH U
3aHATUI CEMHHAPCKOTO
THma 326

V4eGHbIe CTONBI, CTYIIbsI, JOCKA, MEJT
[MepeHocHas Npe3eHTAI[MOHHAs TEXHUKA (IIOCTOHHOE XpaHeHue B ayj. 308)

TIPHCTIOCOOIIEHO
(MynbTHMEMHHBIE CPECTBA,
o0Jieryaromue BOCIpUiITHE
3PUTENBHOM, CITyXOBOM
uHpOpMaLUK)

KommneroTepnsiii kinace 301

21 xomnsrotep u3 HuX: 15 — AM/I K6; 3 — Compad Desko; 3 IBM -486DL
Y4eOHbIe CTONBI, CTYIIbS.

TIPHCTIOCOOIIEHO
(MyIBTHMEHITHBIE CPEJICTBA,
o0Jierdaromue BOCIpUsITHE
3pUTENBHOM, CITyXOBOM
nHpOpMAIHH)

Aynutopus s
CaMOCTOSATEIIbHOM PadOTHI
CTY/ICHTOB

[K Pentium 1000MI'11 ¢ onepaTuBHO# naMsaThi0 512 MOaiiT 1 maMsATHIO HA
kecTKoM aucke 8 ['6aiiT (2 mrT.) ¢ BO3MOXKXHOCTBIO IPOCMOTPa
BHJICOMATEPUAJIOB M MPE3CHTAIH.

JHoctyn B UnTepHeT, k OBC, 3neKTpOHHBIM 00pa30BaTENbHBIM H
MH(POPMAIIMOHHBIM pecypcaMm, 6a3e JJaHHBIX 3JIeKTPOHHOTo Katanora HU
PXTY, cucreme ynpasieHust yue6HbiMu Kypcamu Moodle, yue6Ho-
METOJIMYECKUM MaTepHaliaM.

ITepeHocHast IPe3CHTALMOHHAS TEXHHKA (IIOCTOSHHOE XpaHeHue B ays. 308)
IMpunTep nazepHbIi

CkaHep

MPUCTIOCOOIIEHO
(MybTHMEMIHBIE CPEACTBA,
obJeryaronue BOCIIpUATHE
3pUTETBHOM, CITyXOBOM
nHpOpMAIHH)

13.1. Komnbrorepsl, ”HGOPMALOHHO-TeIeKOMMYHHKAIIHOHHBIE CETH, alllIapaTHO-
NMporpaMMHbIe U ayAUOBU3YAJIbHbIE CPeICTBA:
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Hoyt6yk hp 4,2 TTu, ¢ omeparuBHON mamsaThio 8 M6aiT, skecTkuM auckoM 1 ToOaiT ¢
BO3MOXXHOCTBIO IPOCMOTpA BHUJICOMATEPUANIOB M IPE3CHTAINH, C HEOTPaHWUYCHHBIM JIOCTYIIOM B
Wurepuer, k OBC, »IeKTpOHHBIM 00pa30BaTEbHBIM M HMH()OPMAIMOHHBIM pecypcaM, 0a3e JaHHBIX
3JIEKTPOHHOrO KaTtajmora WMHCTHUTYTa, CHUCTeMe ympaBieHus ydeOHbiMH Kypcamu Moodle, yuebHo-

MCTOJUYCCKUM MaT€puaiaM.

ITpoexrop
Hocka

13.2. IIporpaMmmHoe o0ecriedeHne

1. Onmneparmonnas cuctema MS Windows XP. TTonreepxaerue nutensun: The Novomoskovsk
university (the branch) — EMDEPT — DreamSpark Premium
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-

0030487d897

2. Tab6muunsrii npoueccop (LibreOffice Calc). Jlunensus LGPLv3

14. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHU S JUCIUILJIMHBI

HaumeHoBanmue
pa3jienon

OcCHOBHbIE OKA3aTeJIH OLIEHKH

DopMBbI H METObI KOHTPOJIS
OLIEHKH

Pazpnen 1.
Jluneitnas anrebpa

Bnaem:
- OCHOBHBIC MOJIOKCHUS THHEHHOMN anreOpbl

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

Vmeem:

- HpI/IMEHﬂTL MaT€MaTHYCCKHUEC MCTOAbI JJI1
peuieHusd 3aga4, CBA3aHHLIX C aHAJIM30M H
CHHTE30M TEXHOJIOT'MYCCKUX MPOLECCOB U
TEXHUYCCKHUX CUCTEM

- [IpuMeHATh METOBI TMHEHHO anreOphl A1
peIeHns] ONTHMHU3AIMOHHBIX 3a1a4 TPH HAJIMYHH
OTpaHUYEHHUH

Braoeem:

- MaremMaTHYeCKUMH METOJIaMH PEIICHUS
Mpo¢eCcCHOHATTBHBIX 3a/1a4 B 00JaCTH XUMUYECKOTO
aHajan3a

- AHATMTHYECKMMH M YUCICHHBIMH METOAaMH
peleHns: ONTUMHU3AIMOHHBIX 3a71a4 B 00JIaCTH
XUMHUYECKOI'0 aHAJIM3a

Pa3znen 2.
Bexkropnas anrebpa

3uaem:
- OCHOBHBIE TTOJIOKEHHUST BEKTOPHOU anredpsl,

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

Ymeem:

= an/IMeHﬂTb MAaTEeMaTUYCCKUEC METOAbI IJId
peICHUA 3a4a4, CBA3aHHBIX C aHAJIM30M H
CHHTE30M TEXHOJIOTHYCCKUX IMTPOLECCOB U
TEXHUYCCKUX CUCTEM

- [IpuMeHATh METOABI BEKTOPHOH anreOphl s
peL[IeHI/Iﬂ OINITUMH3AITMOHHBIX 3a1a4 l'lpI/I HAJIMYNUU
OTpaHHYCHHI

Bnaoeem:

- MaTeMaTH4ecCKUMH METOIaMH PEIICHUS
po¢ecCHOHATIBHBIX 33124 B 00JIaCTH XHMHUYECKOTO
aHajan3a

- AHaIlI/ITl/ILleCKI/IMl/I N YUCJICHHBIMU METOJaMU
peL[IeHI/Iﬂ OIITUMHU3AIIMOHHBIX 3a1a4 B 06HaCTl/I
XUMHUYECKOTO aHaIM3a
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Pazgen 3.
AHanuTHYeCKasi TeOMETPHS

3naem:

- OCHOBHBIE MIOJIOKCHUS AHAIUTHYECKON
reoMeTpun

- OCHOBHBIE MATEMATHYECKHUE METO/IBI,
MO3BOJISIFOIINE MIPABHILHO C(HOPMYITUPOBATH IIETTh
U CIIOCOOKI €€ JIOCTHKEHHUS

Vmeem:

= HpI/IMeHﬂTB MaT€MaTHYCCKHUEC MCTOAbI JJI1
peuieHus 3aga4, CBA3aHHLIX C aHAJIM30M U
CHHTE30M TE€XHOJIOTHYCCKUX MTPOLUECCOB U
TEXHUYCCKUX CUCTEM

- TIpiMeHSATh METOIbI AHATIUTUIECKON T€OMETPUU
JUISL PEIIEHHs] OMITHMHU3AIMOHHBIX 33184 TIPU
HAJIMYUU OTPAHUYEHU I

Bnaoeem:

- MareMaTH4ecKUMH METOaMH PEIICHUSI
npo(eCCHOHANBHBIX 33/1a4 B 00JIACTH XUMHIECKOTO
aHanmM3a

- AHAJIUTUYECKAMH U YUCICHHBIMU METOAAMH
PpEILICHHs ONITHMH3AIIMOHHBIX 33/1a4 B 00J1aCTH
XMMHYECKOTO aHaJIM3a

Paszpnen 4.
.DJIeMEHTBI TCOPHH MHOXKECTB

3naem:
- OCHOBHBIE MOJIOKECHUsI TEOPHH MHOKECTB

- OCHOBHBIE MATEMaTUYCCKHIE METOIBIL,
MO3BOJISIONIHE TPABHIBHO C(HOPMYIUPOBATH IIEITb
U CIIOCOOBI €€ JJOCTHKEHUS

Ymeem:

- HpI/IMeHHTB MaT€MaTHYCCKUC MCTOAbI JJIs1
peumeHu 3aaa4, CBA3aHHBIX C aHAJIN30M U
CHHTE30M TE€XHOJIOTHYECCKUX MMPOLECCOB U
TEXHUYCCKHUX CUCTEM

- IIpuMeHATh METObI aHATTUTUYECKON FEOMETPUHN
JUTSL pellIieHHs] ONTUMH3AIMOHHBIX 33/1a4 TIPH
HaJIMYAY OTPAaHUICHUI

Braoeem:

- MareMaTH4eCKUMH METOAAMH PEIICHUS
pogecCHOHANBHBIX 3a/1a4 B 00J1aCTH XHMHUYECKOTO
aHanms3a

- AHQJINTHYECKUMH U YUCIICHHBIMHA METOIaMU
pelIeHHs] ONTUMU3AIMOHHBIX 33/1a4 B 00J1acTH
XHMHYECKOT0 aHaIn3a

Pa3nen 5.
JuddepennmanpHoe HCUNCICHNE
(hyHKIUH OTHOH TTepeMeHHON

Bnaem:

- OCHOBHBIE NONOXKEHUS AU PepeHInaTHLHOTO
HCUUCIICHUS

- OCHOBHBIE MATEMaTHYECKHUE METO/IBI,
MO3BOJISIFOIINE MIPABHILHO C(HOPMYITHPOBATH ETh
U CIIOCOOLI €€ JJOCTHKEHUS

Vmeem:

- HpI/IMeHHTB MaT€MaTHYCCKHUE MCTOIbI JJIs
peuI€HuA 3a4a4, CBA3aHHLIX C aHAJIM30M H
CHHTE30M TEXHOJIOTHYCCKUX MTPOLECCOB U
TEXHUYCCKUX CUCTEM

- IIpumensTs MeToab! AuddepeHnnaaIbLHOro
WCYHUCIICHHUS [UIS PELICHUS ONITUMH3AI[MOHHBIX
3aj1a4 NP HAJIMYUH OTPaHUYCHUI

Bnaoeem:

- MareMaTH4eCKUMH METOIaMH PEIICHHS
poeCCHOHANBHBIX 33/1a4 B 00JIACTH XUMUYECKOTO
aHanM3a

- AHAJIMTHYECKUMH U YUCICHHBIMH METO/IaMH
pelIeHNs ONTHMH3AIIMOHHBIX 33714 B 00acTH
XMMHYECKOTO aHAIN3a

OHeHKa 3a 9K3aMeH | CEMECTp

Pa3nen 6.
CDyHKL[PIl/I HECKOJIbBKHUX l'lepeMeHHle

3naem:

- OCHOBHBIE TIOJIOKEHUS TEOPHH (QyHKITHN
HECKOJIBKHX TTIePEMEHHBIX

- OCHOBHBIC MaTEMaTUYCCKUE METOAbI,
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M03BOJISIIOLINE NPABUILHO c(HOPMYITUPOBATH LIETTb
U CIIOCOOBI €€ TOCTHIKCHUS
Ymeem:

- HpI/IMeHHTB MaT€MaTHYCCKUC MCTO/bI JIJIA
peueHus 3aaa4, CBA3aHHBIX C aHAJIU30M U
CHHTE30M TE€XHOJIOTUYECKUX MMPOLECCOB U
TEXHUYCCKHUX CUCTEM

- IIpuMeHATh METOIBI TEOPUH (YHKIIUH
HECKOJIBKUX TIEPEMEHHBIX

JUISL pellIeHHs] ONTUMHU3AIMOHHBIX 33134 IPH
HaJIMYUU OTpaHUYEHUHN

Braoeem:

- MaremMaTH4eCKUMH METOAAMH PEIIeHUs
npodecCHOHANBHBIX 331a4 B 00J1aCTH XUMHIECKOTO
aHaIu3a

- AHAJIUTUYECKUMHU U YUCICHHBIMU METOAAMHU
pelIeHns] ONTUMU3AIMOHHEIX 33/1a9 B 00JIaCTH
XUMHYECKOT0 aHaIu3a

Pasznen 7.
WHrerpansHoe ucunciienne GyHKIMN
OJ/IHOM MepeMeHHOU

Bnaem:

- OCHOBHBIE NTOJIOKEHUS UHTETPAIBHOIO
ncUuCIeHUs GYHKIMU OJHOHN MepeMeHHOM

- OCHOBHBIE MATEMATHYECKUE METO/IBI,
MO3BOJISIFOINE MIPABHIILHO C(HOPMYIIHPOBATH 1IETh
U CIIOCOOKI €€ JJOCTHKEHHUS

Vmeem:

- HpI/IMeHHTB MaT€MaTHYCCKUC MCTOAbI JJIs1
peuieHus 3aga4, CBA3aHHLIX C aHAJIM30M U
CHHTE30M TEXHOJIOTHYCCKUX MTPOUECCOB U
TEXHUYCCKHUX CUCTEM

- TIpUMeHATb METO/Ibl MHTETPATbHOTO NCYNCIICHUS
JUTSL pellieHHs] ONTUMHU3AIMOHHBIX 33/1a4 TIPH
HaJIMYNAY OTPAaHUYCHUIT

Baaoeem:

- MaTeMaTHYeCKMMH METOJAMH PELICHUS
pogecCHOHANBHBIX 3a/1a4 B 00JIaCTH XHMHUYECKOTO
aHaNIM3a

- AHANMTHYECKUMH U YUCICHHBIMU METO/IaMH
pelIeHHs] ONTUMHU3AIMOHHEIX 33/1a4 B 00J1acTH
XHMHYECKOT0 aHaIn3a

Pa3nen 8.
JuddepennmanbHapie ypaBHEHAS

3naem:

- OCHOBHBI€ TIOJIOKEHHS TEOPHU
i depeHIanbHbIX YpaBHEHUI

- OCHOBHBIE MATEMATUYECKHUE METOBI,
MO3BOJISIFOIINE IPABHILHO C(HOPMYITHPOBATH ETh
U CITIOCOOBI €€ JOCTHKEHUS

Vmeem:

- HpI/IMeHHTB MaT€MaTHYCCKHUE MCTOIbI JJIs
pemeHu 3a1a4, CBA3aHHBIX C aHAJIN30M U
CHHTE30M TE€XHOJIOTHYECCKUX MMPOLECCOB U
TEXHUYCCKHUX CUCTEM

Braoeem:

- MaTeMaTH4eCKUMH METOIaMH PEIICHHUS
npo(heCCHOHANBHBIX 33124 B 00IACTH XUMHIECKOTO
aHam3a

- AHATUTHYECKUMHU U YHCIIEHHBIMHA METOJAMHU
pelIeHrst ONTUMU3AIMOHHBIX 33/1a4 B 00J1acTH
XUMHUYECKOTO aHaIM3a

Pa3znen 9.
WurerpansHoe ucuyuciienne GyHKIHH
HECKOJIbBKHUX HepeMeHHbIX

3naem:

- OCHOBHBIE TTOJIOKEHHUS TEOPUH UHTETPATTLHOTO
MCYHCIICHUS PYHKIIMU HECKOJIBKHUX MEePEMEHHBIX
- OCHOBHBIE MATEMATUYECKHIE METOBI,
MO3BOJISIFOIINE MIPABHILHO C(HOPMYITHPOBATH ETh

U CITIOCOOKI €€ JJOCTHKEHUS
Ymeem:

- HpI/IMeHHTB MATEMATHYCCKHUC METOABI JIJIA
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peumeHus 3aaa4, CBA3aHHbIX C aHAJIU30M U
CHUHTE30M TE€XHOJIOTUYECKUX IMTPOLECCOB U
TEXHUYCCKHUX CUCTEM

- IIpuMeHATh METOIbI TEOPHH HHTETPATBHOTO
UCUYHCIICHUS (PYHKIIMN HECKOJIBKHUX MEPEMEHHBIX
JUISL pellIeHHs] ONTUMU3AllMOHHBIX 337124 TIPH
HaJIMYUU OTpaHUYEHUHN

Braoeem:

- MaremMaTH4eCKUMH METOAAMH PEIICHUS
npodecCHOHANBHBIX 33124 B 00J1aCTH XUMHYECKOTO
aHaIMu3a

- AHAJIUTUYECKUMHU U YUCICHHBIMU METOAAMHU
pelIeHns] ONTUMU3AIMOHHEIX 33/1a9 B 00JIaCTH
XUMHUYECKOTO aHaIu3a

Pa3pen 10.
DNEeMEHTBI (YHKIHOHAIBHOTO
aHanu3a

Bnaem:

- OCHOBHBIEC TTOJIOKEHUS (byHKIII/IOHa.HI)HOFO
aHaJm3a

- OCHOBHBIE MATEMATHYECKUE METOIBI,
MO3BOJISIFOLINE MIPABHIILHO C(HOPMYIIUPOBATH 1IETh
U CIIOCOOKI €€ JJOCTHKEHHUS

Vmeem:

- HpI/IMeHHTB MaT€MaTHYCCKUEC MCTOAbI JIJIs
peuieHus 3aga4, CBA3aHHLIX C aHAJIM30M U
CHHTE30M TEXHOJIOTHYCCKUX MTPOUECCOB U
TEXHUYCCKUX CUCTEM

- IIpuMeHATb MeTObI (PYHKIIMOHAIBHOTO aHAIIH3a
JUTSL pellieHHs] ONTUMHU3AIMOHHBIX 33/1a4 TIPH
HaJIMYAY OTPAaHUICHUI

Baaoeem:

- MareMaTH4eCKUMH METOaMH PEeIICHUS
po¢ecCHOHATBHBIX 3a1a4 B 00JIaCTH XUMHUYECKOTO
aHaNIM3a

- AHAMTHYECKUMH U YUCICHHBIMU METOIaMH
peIICHNS ONTHMH3AIMOHHBIX 33/1a4 B 001acTH
XHMHYECKOT0 aHaIn3a

Paznen 11.
OyYHKIMH KOMIUIEKCHOTO
MEPEMEHHOTO

3naem:

- OCHOBHBIE TTOJIOKEHUS TEOPUH HYHKITHH
KOMIUIEKCHOTO MEPEMEHHOT0 JIMHEHHOH anreOpsI

- OCHOBHBIE MATEMATUYECKHIE METOIBI,
MTO3BOJIAIONINE TIPABHIIBHO C(HOPMYIUPOBATH LIENb
U CITIOCOOBI €€ JJOCTHKEHUS

Vmeem:

- HpI/IMeHHTB MaT€MaTHYCCKHUE MCTObI JJIs1
pemeHuA 3a1a4, CBA3aHHBIX C aHAJIN30M U
CHHTE30M TE€XHOJIOTHYECCKUX MMPOLECCOB U
TEXHUYCCKUX CUCTEM

- [IpuMeHATh METObI TEOPUH (YHKIIUH
KOMIUIEKCHOTO MIEPEMEHHOTO IS PEIICHHS
ONITHMH3AI[OHHBIX 3a/]a4 MPU HATHIHN
OTpaHUYEHHUH

Bnaoeem:

- MaTemMaTUYECKUMU METOAaMU PECIICHUSA
poeCCHOHANBHBIX 33/1a4 B 00JIACTH XUMUYECKOTO
aHaIM3a

- AHAINTHYECKUMH U YHCIICHHBIMHA METOAAMU
pelIeHns: ONTUMU3AIMOHHEIX 33/1a9 B 00J1acTH
XMMHYECKOTO aHaIH3a

Pasznmen 12.
Yucnossie U QyHKIMOHAIBHBIE PSIIBI

Bnaem:
- OCHOBHBIE MOJIOKEHHSI TEOPHHU PSIIOB

- OCHOBHBIE MaTEMaTHYECKHUE METO/IBI,
MO3BOJISIOIIKE MTPABUIIBHO CHOPMYIUPOBATH LENTh
U CIIOCOOBI €€ JOCTHIKEHUS

Ymeem:

= l_lpI/IMeHﬂTb MAaTEMAaTHYCCKHUEC METOAbI IJIs
peL[IeHI/Iﬂ 3a41a4, CBA3aHHBIX C aHAJIN30M H
CHHTE30M TEXHOJIOTHYECKHUX MPOLIECCOB
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TEXHUYCCKHUX CUCTEM

- IIpuMeHsATh METOABI TEOPHHU PSJIOB NS PEIICHUS
ONITHMH3AIMOHHBIX 3a/1a4 IPH HAJTHIHN
OrpaHUYeHUN

Bnaoeem:

- MaremMaTH4eCKUMH METOAAMH PEIICHUs
npo¢ecCHOHATBHBIX 3aa4 B 00JaCTH XUMHUYECKOTO
aHanm3a

- AHaTUTUYECKUMH U YUCICHHBIMUA METOAaMU
pelIeHns] ONTUMU3AIMOHHEIX 33/1a9 B 00JIaCTH
XMMHYECKOTO aHaJIH3a

Paznen 13.
OnepaunoHHOE HCUHCIICHHE

3naem:

- OCHOBHBIE MTOJI0KEHUS ONEPartTMOHHOIO
HUCYHUCIICHUA

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

Vmeem:

- [IpUMEHSTh METO/IBI ONIEPALIMOHHOTO HCUHCIICHUSE
JUISL PEIIEHHs 3a/1a4, CBA3AHHBIX C AHAJIM30M |
CHHTE30M TEXHOJIOTHYECKHUX MIPOLECCOB
TEXHUYECKUX CUCTEM

Bnaoeem:

- MareMaTH4eCKUMH METOIAMH PEIICHUsI
npo(eCCHOHAIBHBIX 337124 B 00JIACTH XUMHIECKOTO
aHanM3a

- AHAJIUTUYECKAMH U YUCIECHHBIMU METOAAMH
PpElLICHHs ONTHMH3AIIMOHHBIX 33/1a4 B 00J1aCTH
XMMHYECKOTO aHaJIM3a

OueHka 3a dK3aMeH 2 ceMecTp

AHHOTALNUSA
padoyeii nporpaMMbl JUCHUIITUHBI
b1.0.07 MaremaTuka

IIpunoxenue 1.1

1. O6mas TpymoemkocTh (3.e./ ak. 4ac): 12/432. ®dopma MPOMEKYTOUHOTO KOHTPOJIS: IK3aMEH.
Jucrturuinaa usydaercs Ha 1 kypee B 1, 2 cemecTpax.

2. MecTo IMCHUIIAHBI B CTPYKTYpe 00pa3oBaTelbHOIl MPOrpaMMbl

Juctmmnaa B1.0.10 Martemaruka otHocutcst Kk OOs3arenbHONM yacTH Omoka 1 JIMCIMINIMHBL
(Monynm). JlucumruinHa Oa3Wpyercss Ha 3HAHUAX, TOJMYYSHHBIX IMPH W3YYCHUU alreOpbl, TEOMETPHH,
3JIEMEHTAPHBIX (PYHKIUN ¥ TipaBwil nuddepeHpoBanrs B 00beMe IKOIBHON MPOTPAMMBI, U SBIISETCS
OCHOBHOM Il TMOCJEAYIOIIMX ITUCIMILIMH: KypcOB (DHM3MKH, XHMHH, a TaKXKe IUCIHUIUIMH XUMHKO-
TEXHOJIOTHUECKOT'O HAMPABJICHUS: OpraHuIeCcKas XUMUS, HEOPTaHUICCKAsT XUMHUS, MSTUITUHCKASI XUMHUS U

T. II.
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3. He.]'lb H 3a1a4YM U3yYCHUA TUCIHUIIIIUHBI

Ilenpto OCBOGHUSA AUCIUTIIIMHBI

aBisieTcss oOecredueHre 0a30BOM ITOATOTOBKHU

CTYACHTOB B obnactu INPUMEHCHHUA MAaTEMATHYCCKUX METOOOB M OCHOB MAaTEMAaTUYCCKOI'O
MOICIUPOBAHHUS B HpaKTquCKOﬁ ACATCIIBHOCTHU
OCHOBHBIMU 3aga4aMi U3y4CHUS JUCHHUIUINHBI ABJIAIOTCA:

— TOJIy4YCHHUC

TCOPETUYCCKUX

3HAHUH u3 Pa3INYHBIX pasaciioB MaTCMaTHUKH,

(hOpMUPYIONTNX Pa3BUTHE HABBIKOB COBPEMEHHOI'O BHIa MATEMATHYECKOTO MBINUICHUS
— OCBOCHHE MaTeMaTHYeCKHX METOJOB M OCHOB MAaTeMaTH4eCKOTO MOJeIMPOBaHUs,
WCTIONIB3YEMBIX IIPH PEIIEHUH TUIIOBBIX 3a/1a4 MPO(eCCHOHAIBHOM NIeATEIEHOCTH

- OCBOCHHC

crmoco0oM.

4. ConeprxaHue TUCIUIIMHBI

CUCTCMHOI'0 IMmoaxona IAjid pCHICHHA IOCTABJICHHBIX 3aaa4d OINTUMAJIbHBIM

Jluneiinas anreOpa, BEKTOpHas anreOpa, aHAJUTHYECKas TEOMETPHsl, 3JEMEHTHl TEOPUU MHOKECTB,
I depeHInaIbHOe UCUHCIeHHEe (YHKIUN OJHON MepeMEeHHOW, (PYHKIMHW HECKOJIBKUX TMEepPEeMEHHBIX,

HUHTET'pajIbHOEC

HUCYHUCJIICHHUC

hyHKIIH

OJTHOU

MIepeMEeHHON, TudepeHuantbHble  YpaBHEHUS,

HWHTCTPAJIbHOC MCUYHCIICHUC (I)YHKHI/II/I HECKOJIBKUX MEPEMCHHBIX, 3JICMCHTLL (byHK]_[I/IOHaJ]I)HOFO aHajIm3a,

(GYHKIMM KOMIUIEKCHOTO TEPEMEHHOTO,

HUCYHCIICHHUC.

YHUCIOBBIE W  (PYHKIHOHAJILHBIE PSIbI,

OICpaliMOHHOC

5. Ilnanupyemble pe3yJibTaThl 00y4eHHs 10 AUCHMILIMHE, 00ecleYuBaKoIIUe JOCTHKeHUe
IUIAHNPYEeMBIX Pe3yJIbTaTOB 0CBOEHHS 00pa30BaTeIbHOI MPOrpaMMbI

Hanenonae Kon u nanmenosanme YK Kon 1 HauMeHOBaHMe HHAUKATOpa JOCTIKEHUS YK
KaTeropuu BBIMYCKHHKA I bl pa x
(rpymmer) YK

CucreMHoOE B

YK-1. Cnocoben
OCYIIECTBIISITh MOUCK,
KPUTHUYECKHI aHAIIU3 U

'YK-1.1 Aranmu3upyet 3agady, BeIICIIA € 0a30BbIe
cocTapisrone. Onpenenser, HHTEPIPETUPYET U PAHIKUPYET
uH(pOpManUIo, TpeOyeMyo IS PelIeHUs I0CTaBICHHOII
3a7auu

'YK-1.2 OcyiecTBisier mouck MHGOPMALMH JIJIsI PEIICHHS
[OCTABJICHHOH 3aJ]a4¥ MO Pa3JIMYHBIM THUIIAM 3aIIPOCOB
'YK-1.3 Ilpu o6paboTtke nHGpOpMaImU oTiar4YaeT GpakThl OT

METOJIOB PEIICHHS

CrIOCcOOBI UX PEIICHHS,
MCXO/Is U3 ICHCTBYIOLIUX
[IPaBOBBIX HOPM,
MMETOIIXCS PECYPCOB U
OrpaHUYEHUM

KPUTHUYECKOE CHHTE3 HHPOPMALIUH,
MBIIIIJIEHUE IIPUMEHATH CHUCTEMHBIN MHCHUWHW, UHTCPIPECTALIUN, OLCHOK, (bopMpreT CcOOCTBEHHEIE
HOJXOJ ISt PelleHus MHEHUS U CYXK/IE€HUS, apLyMEHTUPYET CBOU BBIBOJBI U TOUKY
IIOCTaBJICHHBIX 32124 SPCHUA,
'YK-1.4 PaccmarpuBaet u mpeuiaracT BO3MOXKHBIC BapHAHTHI
[pELIEHHUs TOCTABJIEHHON 3a/1a4M, OLICHUBAsI UX JTOCTOUHCTBA U
HEI0CTaTKHU
VK-2. CriocoGen YK-2.1 Onpenenser Kpyr 3ajad B paMKaX [10CTaBIE€HHON
oIpeaesTh KPyT 3a1a4 B LIEJIH, OTIPEACIISET CBSA3H MEXAY HUMH U 0’KUJAeMble
paMKax MOCTaBJIeHHOM meyu | PE3YIIBTAThI HX PEIICHUA
1 BLIOUPATh ONTUMAIIbHBIC
OnrumMu3anms

Ob6menpodeccnonanabubie komnereHuun (OIIK) u MHAMKATOPBI MX TOCTUHKEHU S
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Hanmenosanue
KaTeropuu

Kon n nanmenosanune OIIK Ko u HaumenoBanue nnaukatopa aoctkenus OIK
(rpymiisl)
OIIK
OIIK2 Cnocoben OIIK-2.1 3naeT coBpeMeHHBIE MaTeMaTHIECKHe U (PU3HKO-
HCIIOJNIL30BATh XUMHYECKHE METOJIBI IS PEILICHHS 337144 PpO(eCcCHOHATBHON
EcrecTBeHHOHAYIHAS MaTeMaTH4ECKUe, PU3MUECKUE, | AEATENLHOCTH
IMOATOTOBKA (hU3UKO-XUMHUYECKHE,

OIIK-2.2 Biageer 1 UCIIONB3yeT COBPEMEHHbIC METOIbI 1 0a3bl

XUMHUYCCKHUEC METOOBI IJIA o
JAHHBIX NJI PECUICHUA 3a1a4 HpO(l)eCCI/IOHaJ'ILHOI/I JACATCIIBHOCTH

peleHus 3a1a4
Ipo(eCcCHOHANBHON OIIK-2.3 [IpumeHseT 0CHOBHEIE SKCIIEPUMEHTAIBHBIE METOIBI
ACATEILHOCTH HCCIeIOBaHNs HU3NKO-XUMHUECKIX CBOMCTB BEUICCTB, & TAKXKE
TEOPETUYECKUE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUILINH K
PELICHUIO IPAKTUYECKUX BOIIPOCOB XUMUYECKOM TEXHOIOTUI

B pe3yabTare u3yueHus IMCUMIIMHBI CTY€HT 0aKaIaBpUAaTa J0JIKEH:

3uamo:

- OCHOBHBIC TTOJIOKCHUS aHATUTHYCCKOI TeOMETPUH U JINHEHHOW anreOpshl, MOCIeA0BATEILHOCTH
U pangel, auddepeHIaTPHOS W HWHTETPANTbHOE HWCYHUCIEHUs, TuddepeHInalbHble ypaBHEHUS,
OIIEPaLMOHHOE UCUYHCIICHUE;

- OCHOBHBIC MAaTEeMaTHYECKHE METOJbI, MO3BOJIIOIINE NPaBWIBHO c)OpMyIHpOBaTh LENb U
CITOCOOBI €€ JJOCTHIKEHHS,

Ymemps):

MPUMEHSTh MaTeMaTH4ecKue METOJIbI [T PEUICHUS 3a]a4, CBI3aHHBIX C aHAIM30M W CHHTE30M
TEXHOJIOTHUYECKHX MPOIECCOB U TEXHUYECKUX CUCTEM;

- NPUMEHSTH MeTonabl uddepeHIHanTbHOr0 M MHTErpaibHOTO HMCYMCICHUS JUISL PELIeHHUs
ONTUMM3ALNOHHBIX 3324 IPH HAINYUN OTpPaHUYEHUN

Bnaoems :

- MaTeMaTH4eCKUMH METOJaMH pelIeHUs] NpoQecCHOHANBHBIX 3a]lad B 00JACTH XUMHYECKOTO
aHamn3a.

- AHAJIUTUYCCKUMU W YUCICHHBIMHU MCTOJaMH PCHICHUA OINTUMHU3AWMOHHBIX 3ada4 B obacTH
XUMHWYCCKOI'O aHaJInu3a.

6. Buabl yueOHoi1 padoThl M MX 00beM

Bun yue6HOI1 paboThI Bcero uacos
1 2

KonrakTHasi paboTa 00y4aromerocsi ¢ nexarornaeCKuMu 44,6 22,3 22,3
padoTHuKaMu (Bcero)
KounrakrHasi padora, ayIMTOpHAs 44 22 2
B TOM YHUCIJIC: - - -
Jlexuu 12 6 6
Ipakruueckue 3ausatus (113) 32 16 16
Bun aTTecTanuu (3K3aMeH) 0,6 0,3 0,3
CamocrosiTeibHasi padoTa (Bcero) 370 185 185
KonTakTHas camocTosnTebHast padoTa (TpyIIIOBEIe 4 2 2
KOHCYJIbTAIlUHM ¥ WHAUBUAYATbHAS paboTa 00yJaronuxcs ¢
Me1arOTMYECKUM PaOOTHHUKOM)
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[TpopaboTka JEeKIMOHHOTO MaTepHaa 80 40 40
IToAroToBKa K MPAKTUYCCKUM 3aHATHIM 80 40 40
[ToaroroBka K KOHTPOJIBHBIM ITyHKTaM 206 103 103

28



