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1. OBIIME ITOJIOXKEHUA

HopmaTuBHBIe TOKYMEHTBI, HCNOJIb3yeMble MPU Pa3padoTku padoueiil MporpaMMsbl
AUCIUTLTHHBI

1. OBIIME ITOJIOKEHU A

HopmaTuBHbBIe TOKYMEHTBI, HCNIOJIb3yeMble MPU Pa3padoTku padoyeil MporpaMMsbl
AUCHMUILIMHBI

HopmarusHyro npaBoByIo 0a3y pa3padOTKu paboyeil MporpaMMbl JUCHUTUIMHBI COCTABIISIOT:

OenepanbHbi 3akoH 0T 29 mekabpst 2012 roga Ne 273-®3 «O6 obpazoBanun B Poccuiickoit Penepanum» (¢ yaerom
JTOTIONTHEHMI ¥ U3MCHCHU);

Oenepanbubiii 3ak0H 0T 31.07.2020 r Ne304-D3 «O BHecennn u3meHeHuit B enepaibhblil 3akoH «O0 00pa3oBaHuH B
Poccuiickoit deneparum» Mo BOIpocaM BOCITUTAHHS 00YYarOITIXCS»;

«ITopsiOK OpraHU3alM¥ W OCYIIECTBICHHS O00pa30BATEIbHONW ACATEIBHOCTH IO 0Opa3oBaTENbHBIM IIPOrpaMMaM
BbICIIErO0 00pa3oBaHMs — IporpamMMaM OakajaBpuara, HpOrpaMMaM —CIICHMAINCTa, HPOrpaMMaM MarucTparypb»,
YTBEpKICHHBIHN Mprka3zoM MuHKCTEpcTBa 00pasoBanus u Hayku P® ot 05.04.2017 r N 301;

®denepalibHBIl  TOCYIAPCTBEHHBIM  00pa30BaTeNbHBIM  CTAaHZApT  BBICHIEr0  O0Opa3oBaHUs  —OakajgaBpuarT IO
crerpansHocTi18.03.01 XuMudeckas TEXHOJIOITS, YTBEPKICHHBINA PHKa3oM MUHHCTEPCTBa 00pa3oBaHmst U HAyKd Poccuiickoit
®denepanun ot 9 aBrycra 2021 r. N730 (3apeructpupoBano B Munrocte Poccun 2 aBrycra 2017 r. N 47639) (nanee — cranaapr);

TTonmoxeHne 0 MPaKTHUECKON MOATOTOBKE 00YYArONIMXCSI, YTBEPKACHHOE MPHKa30M MUHHCTEPCTBA HAYKH U BBICIIETO
obOpa3oBanus Poccuiickoit ®enepanuu 1 MunucrepcTBa npocsenienus Poccuiickoit deneparuu ot 5 arycra 2020 r. N 885/390
(3apeructpupoBad MunuctepcTBoM octuiiu Poccutickoit @enepanmu 11 centsaops 2020 r., peructpanuonssiii N 59778);

IIpuka3 MunucrepctBa oOpaszoBanus 1 Hayku Poccuiickoit @eneparun ot 27 HostOpst 2015 N 1383 "O6 yTBepxkIeHUH
TonoxxeHns 0 mpakTUKe 00YYAIOMNXCsI, OCBAMBAIOLINX OCHOBHBIE NPpodeccnoHaIbHble 00pa3oBaTeIbHbIE IPOrPAaMMBI BBICIIIETO
o0Opa3oBaHuA" 3aperucTpupoBaH MuHHCTEpCTBOM tocTuim Poccutickoit ®eneparuu 18 mexadps 2015 r., peructpaunonubiid N
40168);

Meroaudeckre PEeKOMEHAAIMM O OpraHU3alyM 00pa3oBaTENBHOrO IMponecca Uil OOy4eHHs WHBAJIHIOB U JIUI C
OTPaHNYCHHBIMH BO3MOXKHOCTSIMH 37I0pPOBBSI B 00pa30BaTENbHBIX OPraHU3alUsIX BEICIIETO0 00pa3oBaHHS, B TOM YHCIE
OCHAIIICHHOCTH 00pa30BaTeabHOro mporecca (YTBEPKICHBI 3aMecTHTeneM MuHucTpa oOpa3oBaHus M Hayku PD A.A.
Kinnmoeim ot 08.04.2014 Ne AK-44/058H)

Ycrag ®I'BOY BO PXTY um. I.U. Menneneena;

[onoxenne o HoBomockoBckom uHctuTyTe (prmmane) PXTY um. [I.11. Menneneesa.

JlokanbHble HOpMaTHBHBIC akThl HoBOMOCKOBCKOTO HHCTHTYTA (hrnana) PXTY um. JI.W. Menneneesa.

[Monoxenne 006 3eKTPOHHOU HHGDOPMAMOHHO-00pa3oBatenbHOI cpene HoBoMockoBckoro MHCTUTYTa ((uinana)
(henepasbHOTO TOCYIAPCTBEHHOTO OFOMKETHOTO 00Pa30BATEILHOTO YUPEKIACHHS BBICIIETO0 00pa3oBanus «Poccuiickuii XMMUKO-

TexHoJoruyeckuit yausepcuter uMmenu J[.M. MenneneeBay

OcHoBHass mpodeccHoHanbHas oOpa3oBaTenbHas mporpamma (mamee — IIporpamma, OIIOII) cocraBieHa B
COOTBETCTBUH C TpeboBaHMsAME DenepaabHOr0 ToCyIapcTBEHHOrO 00pa30BaTebHOTO CTaHAapTa BBICHIEro OOpa3oBaHMS —
GakanaBpuar 1o crenuansHocT 18.03.01 Xumudeckas TEXHOIOTHS, YTBEPXKICHHBIH MpUKa3oM MHUHHCTepCTBa 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu ot 9 aBrycra 2021 r. N730 (3apeructpupoBano B Muntocte Poccun 2 aBrycra 2017 r. N 47639),
pexoMeHmanusamMu YueOHo-MeToandeckoit komuccnn HU PXTY um. [I.11. MeHnzeneeBa u HaKOIUIEHHBIM OITBITOM TPETOAaBaHHs
IUCIUILTHHEI Kadenpoit «EcrecTtBeHHOHayuHBIE B MateMarndeckue qucnumuinaedy HU PXTY mm. JI.M. Menneneesa (manee —
Wuctutyt). [IporpaMma paccunraHa Ha HW3y4YeHHE NUCHMIUIMHBI B TedeHWe 1-ro m 2-ro  cemectpoBPabowas mporpamma
JUCIWIUIMHBL MOXET OBITh peann3oBaHa C MPUMEHEHHEM OJJIEKTPOHHOTO OOYYeHHS W IHMCTAaHIHMOHHBIX 00pa30BaTEeNBHBIX
TEXHOJIOTUH MOJTHOCTBIO UJIN YACTUYHO.

2. IIEJIb OCBOEHMUS U 3AJAYU UBYUEHUS JUCHUIIJIMHBI

Ienpro OCBOSHUS TUCITUTUIMHEI SBJICTCS (POPMUPOBAHNE O0YUaAIONUMHUCS CUCTEMbI 3HAHUH 00 OCHOBHBIX
MOJIOKEHUSX ¥ TEOpEMax MaTeMaTHKH
OCHOBHOI 3a/1a4yeil U3y4eHus TUCITUTUTHHBIL:
- (hopMHpOBaHHE DIIEMEHTOB TMPO(ECCHOHATLHON KOMIETEHTHOCTH CTYJeHTa IIyTeM MPHUBHUTHS HABBIKOB
COBPEMEHHBIX BUJIOB MAaTEMaTUYECKOTO MBIILIJICHHUS,
- IPUBUTHE HABBIKOB MCIOJIb30BAHHS MATEMAaTHUECKUX METOJIOB B IPAKTUYECKOMN JEATEIbHOCTH.

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OITIOII



Jucnmmummaa B1.0.10 «Maremaruka» orHocutcsi K 0a3oBoid wactu Onoka 1 [ucuuminHbl (MomyiH).
O0si3aTenbHas 4acTh. [JIs1 yCHEeNHOro OCBOSHHS JUCIUILITHHBI HEOOXO UMbl KOMIIETEHIIUH, C(HOPMUPOBAHHBIE TIPH
W3y4YEHUH alreOphl, TeOMETPUH, dJIEMEHTapHBIX (QYHKUIUH U mpaBwl AudepeHpoBaHns B 00beMe IIKOJIbHON

MPOTPaMMBI.

M3ydenne MaTeMaTHKH CIOCOOCTBYET YCIIEITHOMY OCBOCHHIO BCETO KOMIUIEKCA TEXHUYECKHUX U CIICIHATIbHBIX
JTUCTIHTUIAH 00pa3oBaTeNIbHOM MporpaMMBbl. JlaHHas TUCIIMIUIMHA SBISETCS MPEANISCTBYIOMIEH TS CIIe Iy FOIIIi
TUCHUIUIAH: KypcOB (H3HKH, XHMHH, a TaKXkKe IUCIHUIUINH XHMHKO-TEXHOJIOTHYECKOTO HAaIlpaBICHUS:
OpraHMYecKasi XUMUs, HeOpraHMIeCcKasi XUMHUS, U T. II.

4. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCIUIIJINHBI

W3yueHne IUCIUTLIMHBI HATPABJICHO Ha TIPHOOPETEHUE CIEAYIONMX KOMIIeTeHIMA:

— YHuBepcaabHble koMneTeHuN (YK) 1 MHAUKATOPBI HX 10CTHKEHHUS

Hanenonae Kon u nanmenosanme YK Kon n naumenoBanue naauKaTopa goctmxkeHus YK
KaTeropuu BBIMTYCKHHKA s A pa It
(rpymme) YK

CucreMHoOE 1

YK-1. Crocoben
OCYILECTBJISAT IIOUCK,
KPUTUYECKUN aHAINU3 U

YK-1.1 Ananu3upyeT 3a1aqy, BbIICAsA € 6a30BbIC
cocTapmsromiue. Onpeenser, HHTEPIPETUPYET U PAHKUPYET
mHbopManuio, TpedyeMyo st PelieHHs TOCTABICHHOM
3a1a4u

'YK-1.2 OcyiecTBisieT MOUCK HHPOPMAITUH JIJIST PEIICHIS
[OCTABJICHHOH 3a7]a4K IO Pa3JINYHBIM TUIIaM 3aIIpOCOB
'YK-1.3 [Ipu o6paboTke nHGopmanuu oTiandaeT GakThl OT

MCTOAOB PCHICHUA

CrIOCOOBI UX PELICHUS,
MCXOJS U3 IEUCTBYIOIIMX
[IpaBOBBIX HOPM,
MMEIOLIUXCS PECYPCOB U
OrpaHUYEHUN

KPUTHYECKOE CHHTE3 HH(pOpMAaINH,
MBIIIUIEHHE HPUMEHSATH CHCTEMHBIN MHEHUH, HHTEpTpETaInii, OIIeHOK, (GOPMHUPYET COOCTBEHHBIE
HOAXOJ I PELIEHUS MHEHHS U CY)KJCHHS, apTyMEHTHUPYET CBOU BBIBOJBI U TOUKY
MOCTaBJICHHBIX 3a7a4 SPCHMA,
'YK-1.4 PaccmarpuBaeT u IpeyiaraeT BO3MOXKHBIE BapUaHTHI
peeHus! TOCTABICHHOM 3ajaul, OIIEHNBast NX JIOCTOMHCTBA 1
HEJIOCTATKU
VK-2. CriocoGen YK-2.1 Onpenenser KpyT 3a/1ad B paMKax IOCTaBICHHON
oIIpeaesTh KPyT 33134 B eI, OTIPE/ICIISET CBA3M MEX/y HUMH U 0’KH/IaeMble
paMKax IMOCTaBIeHHO} ey | PE3YJIBTATRI X PCIICHA
1 BEIOMpATh ONITHMAaJIbHbIC
OnruMusanus

Ob6menpogeccnonanbubie komnereHunu (OIIK) u uHAMKATOPBI MX TOCTHAKEHUS

HaumenoBanue
KaTeropuu

(Tpyrmibn)
OIIK

Konx n nanmenosanmne OITK

Kon n HaumeHnoBanmne nHaukaropa goctmkenns OITK




OIIK2 Criocoben OIIK-2.1 3HaeT cOBpeMEHHBIC MATEMATHICCKUE U (PH3HKO-

UCIIONB30BaTh XHMHYECKHE METOBI IS PEIIEHHS 3a1a4 TPO(ECCHOHANTLHON
EcrectBeHHOHAYYHAS | varemariucckite, (usryecKue, | NeATENLHOCTU
MMOATOTOBKA (hU3UKO-XMMUYECKHE,

OIIK-2.2 Biageer 1 UCIIONB3yeT COBPEMEHHbIe METOABI U 6a3bl

XUMHUYECCKHUE MCTO/IbI JIsA o
JaHHBIX JUIL pCHICHUA 3a1a4 HpO(i)eCCI/IOHaJ'H;HOI/I JACATCIIBHOCTH

pelieHus 3aga4
Ipo(eCcCHOHANBHON OIIK-2.3 [IpumeHsieT 0CHOBHEIE SKCIIEPUMEHTAIBHBIE METOIBI
ACATCIILHOCTH HCCIeToBaHNs HU3NKO-XHUMHUYECKIX CBOMCTB BEUICCTB, a TAKKE
TEOPETUUECKUE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMILINH K
PELIEHUIO IPAKTUYECKUX BOIIPOCOB XUMUYECKON TEXHOJIOTHH

4.1. Pe3yJ’IbTaTLI oﬁyqennﬂ o JUCHUIIJINHE, COOTHECEHHBIE C YCTAHOBJICHHBIMHA B
nporpaMme CricliHAJIUTETa HHAUKATOPaAMH JOCTHXKCHU A KOMHeTeHHI/lﬁ
B pe3ynprare H3ydeHUs TUCIUILIHHEI CTYCHT JOJDKCH:
3namo:
- OCHOBHBIC ITOJIOKEHISI aHATUTHYECKON TEOMETPHH U JIMHEHHOU anreOpbl, MOCIeI0BAaTeIBHOCTH U PSABI,
mudQepeHIraIbHOEe U HHTETPAbHOE NCYUCIICHIS, TeOpHH I PepeHIHaTbHBIX ypaBHCHHN
- Ymems:
- HpI/IMeHﬂTL MATEMATHUYCCKUEC MCETOAbI IJIA peIlIeHI/ISI 3a4a4 B 06J'IaCTI/I XUMHUHU U XI/IMI/I'-IGCKOﬁ
TECXHOJIOTHUHU.
- Bnaoemos:

- YHCICHHBIMH MeEToJaMH peuieHus auddepeHnnansHpXx U anreOpanueckux ypaBHEHHH, METOJaMHu
JTUHEWHO! anreOphl, aHATUTHYSCKON TeOMETPHH.

N COAEPKAHUE JUCHUIIJINHBI
5.1. O0beM TUCHHUILUTUHBI U BUABI y4eOHOH PadoThI

OOm1ast TpyJ0EMKOCTh TUCHIUIUIAHBI cocTaBisieT 432 yaca w12 3aveTHBIX enuHMI (3.¢). 1 3.e. paBHa 27
ACTPOHOMMYECKUM YacaM WM 36 akaJIeMUIECKUM JacaMm.

Tabmuna 1. Buasl yueOHOU paboThl M 00beM JUCTIUILITUHBI

Bun yue6HOi paboTsI Bcero uacos

1 2
KonTakTHas padoTa 00y4ar0mierocs ¢ mexarorniecKuMu 44,6 22,3 22,3
pabdoTHUKaMu (BCero)
KonTakTHas pabora, ayauTopHasi 44 22 22
B TOM YHCIIE: - - -
Jlexun 12 6 6
Ipakrryeckue 3ansaTus (I13) 32 16 16
Bun aTTecTanuu (3K3amMeH) 0,6 0,3 0,3
CamocTosiTeIbHAsI pa6oTa (Bcero) 370 185 185
KonrtakTHas camocTosiTebHAsi padoTa (TpyNIoBbIe 4 2 2
KOHCYJIbTAIlH U HHANBHIYaTbHAS Pad0OTa 00yJarOIHXCs C
MeIarOrMYeCKUM PaOOTHUKOM)




IIpopaboTKa JIEKIHOHHOTO MaTepHaja 80 40 40
[ToaroToBKa K MPAaKTUIECKUM 3aHATHAM 80 40 40
IToaroToBKa K KOHTPOJIBHEIM ITyHKTaM 206 103 103
IMoaroToBKa K 3K3aMeHy 17,4 8,7 8,7
O0mas TpyA0eMKOCTh Jac 432 216 216
12 6 6
3ad4. efl.
6. ConeprxaHue TUCIUILTAHBI
6.1 Pa3aeinl JUCHUIIMHBI M BUJBI 3aHSATHI
3aHaTus
b HaumeHnoBanue pazaena Jlexiumn R CPC* Kontp | Bcero
pasnen Ipakr. JIa6.
JHUCIHUIIIINHBI qac. qac. 0JIb qgac.
a 3aHATHS 3aHATHUA
Jac. Jac.
Tewma 1. JInHeliHas anreoOpa. 1 4 - 40 45
2 Tewma 2. BekTopHas anreopa 1 2 - 20 23
3 Tema 3. AHamurmaeckas 1 2 ) 30 33
TCOMETPHS
4 Tema 4. Dn1eMeHThI TEOPUHU 1 2 ) 10 13
MHO>KECTB
5 Tema 5. BBe/:[eHI:Ie B 1 4 ) 40 45
MaTeMaTHYECKHI aHAJIH3
6 Tema 6. @yHKIIMU 1 4 ) 45 50
HECKOJIbKUX MEPEMEHHBIX
7 Tema 7. UHTErpasibHOE 1 4 _ 30 35
HCUYHCIICHUE
8 Tema 8. lucddepennunanbpubie 1 4 ) 30 35
ypaBHEHHSI
Tema 9. UnTerpanbHoe
9 | ucumcieHue GyHKIHN 1 2 - 25 28
HECKOJIbKUX MEPEMEHHBIX
10 Tema 10. DeMeHTHI ) 2 ) o5 27
(YHKIIMOHAJHPHOTO aHAJIH32
o Tema 11. @yHKImN 1 2 ) o5 28
KOMILIEKCHOTO TIEPEMEHHOTO
. Tema 12. Yucnossle u 1 5 ) o5 28
(YHKIIMOHATBHBIC PSIIIBI
13 Tema 13. OmepanuonHOe 1 5 ) o5 28
HCYHCIICHUE
Koncynpranuu nepexn ) )
5K3aMEHOM
Buj arrecTanuy (3K3aMeH) 0,6 0,6
[oAroToBKA K 3K3aMeHY 17,4 17,4
Bcero 12 32 - 370 432

6.2. Conep:kaHue pa3esioB u TeM (MOAPA3AEI0B) THCIUILTAHBI

Paznea 1. Jluneiinas aareopa




Onpenenurend M WX CBOWCTBAa. MHUHOPBHI W anreOpanyeckue IomojiHeHus. Teopema
pasznoxeHus. PemeHune cucreM JHMHEHHBIX anreOpandeckux ypaBHeHUH mo meroay Kpamepa.
Martpuirel, neiictBusi ¢ HUMH. [oHsTHE 00paTHON MaTpuIlbl. PeneHnre MaTpuuHbIX YpaBHEHUH €
NOMOIIBI0 00paTHOM MaTpuIlbl. Panr matpuibl. Teopema o panre. Beruncnenue panra MaTpuIibl.
Pemenne cucrem JMHEWHBIX ypaBHEHUH MeToaoM ['aycca. COBMECTHOCTh CHCTEM JIMHEMHBIX
ypaBHeHud. OpHOpoaHass W HeoAHOpoaHas cuctembl. Teopema Kponekepa-Kamnemnu.
DyHIaMeHTalbHas CUCTEMA PELICHUI.

Pa3nea 2. BekTopHas anredpa

Jluneitnple TpocTpaHCTBA. JIMHENHAas 3aBUCMMOCTb M HE3aBHCUMOCTb CHCTEMBI
BEKTOpOB. Pa3smepHocTh M 0a3uc JMHEHHOro mpoctpaHcTBa. Meron koopauHaT. KoopauHaTs
BekTopa. [IpeoOpa3oBanme KOOpIWMHAT MpU Tepexoje K HOBoMy Oa3ucy. EBKIHMIOBBI
npoctpancTBa. OpTOrOHANIBHBIM W OPTOHOPMHUPOBAHHBIN Oa3uc. Bekrtopel.  JIuneiinsie
omepaluy HaJa BekTopaMu. Hampapnsitomue KOCHMHYCHI M JaiuHa BekrTopa. CkaisipHoe
MIPOU3BEJICHNE BEKTOPOB U €ro cBoiicTBa. J[MHa BEKTOpa M yroia MEXIy ABYMs BEKTOpaMu B
KOOpAWHATHOK (opme. YCIIOBHE OPTOTOHAIBHOCTH JIBYX BEKTOPOB. MEXaHUYECKHH CMBICI
CKQJIIPHOTO IpoU3BeleHUs. BekTopHOE pou3BeaeHUE ABYX BEKTOPOB, €r0 CBOMCTBA. Y CIIOBUE
KOJUIMHEAPHOCTH JIByX BEKTOPOB. ['€OMETpUUYECKU CMBICT OINPEACIUTENE BTOPOro MOPSAKA.
[Ipocreiiine NpUIOKEHUs BEKTOPHOTO IMPOU3BEIEHUS B Hayke M TexHHKe. (CMmernaHHoe
MPOU3BENICHUE TPEX BEKTOPOB. ['€OMETPUYECKUU CMBICI OIPEACIUTENII TPEThEro MOopsiiKa.
JluneitHble omepaTopsl M AecTBHs ¢ HUMHU. Marpuna auHeitHoro omeparopa. CoOCTBEHHBIE
YuciIa U COOCTBEHHBIE 3HAYEHUS IMHEHHOTO OIepaTopa.

Pa3nes 3. AHasinTHYecKasi reOMeTpUsA

YpaBHEHUS TUHUIA HA TIOCKOCTH. Pazmianbie GopMbl ypaBHEHHUS IPSIMOM Ha TIOCKOCTH.
VYron Mexay npsMmbIMU. PaccTosiHue OT TOYKH A0 NpsAMOM. YpaBHEHUS IUIOCKOCTH U IPSIMOM B
IIPOCTPAHCTBE. YTOJI MEKIY IUIOCKOCTSIMU. YTOJI MEXAY IPSAMBIMHU. YTOJI MEXAY IPSIMOU U
IUIOCKOCTBIO. PaccTosiHME OT TOYKM 10 IJIIOCKOCTH. KpHuBBIE BTOPOro mnopsika: OKpY>KHOCTb,
airic, runepbona, mapadona. KpuBbie BTOpOro mopsika: OKpY>KHOCTh, DJUIUIIC, THIEepOoa,
napabosa, X reoMeTpudyeckre cBoicTBa U ypaBHeHUs. [lonsipHble KOOPAWHATHI HA TIOCKOCTH.
Kpussble B nonsipubix  koopauHaTax. KBagpaTuunbie ¢popmbl. MaTtpuiia KBagpaTudHONH (POPMBL.
[TpuBenenue kBagpaTHUHON (POPMBI K KAHOHUYECKOMY BUITY.

Pa3nen 4. DiieMeHTbI TEOPHMH MHOKECTB

MuoxectBa. OcHOBHBIE onpezeneHus u npumepsl. OToOpaxenue (PpyHkuus). Bzaumuo
o/lHO3Ha4yHOe oToOpaxenue. Cynepno3unus. PaBHOMOIHOCTh MHOXeCTB. KoHeUHbIe U cueTHbIe
MHOK€CTBA. HacTUYHO yNOPSAOYEHHbIE MHOKECTBA. JIMHEMHO yNOpSAJOYEHHBIE MHOXKECTBA.
TouHas BepXHss U HUXKHSIS TpaHU NoAMHOKecTBa. Onepanuu HajJl MHOXKeCTBaMHU (00BbEIMHEHNE,
[IEPECEUECHNE, PA3HOCTh, CUMMETPUYECKAsi Pa3HOCTb, NMPOU3BEJEHHE MHOXKECTB, MHOKECTBO
MOJIMHO>KECTB)

Paszpnen 5. lu¢ppepenuuaibHoe ucuuciaeHne pyHKIHUU OJHOM epeMeHHOM

Oynaknus. O6nacte ee ompeneneHus. CrocoObr 3amaHus. OCHOBHBIE 3JIEMEHTapHbBIC
¢yHkuuu, ux cpoiictBa u rpaduku. CioxHele U oOpaTHble (QyHKUMH, ux rpapuku. Kiacc
anemeHTapHbIX Gyukuil. [Ipenen ¢ynkmum B Touke. Ilpemen (yHkmu B OECKOHEYHOCTH.
[Tpenensl MoHOTOHHBIX (yHKIMHA. CBolcTBa mpenenoB. beckoHeuHo Maiible M OECKOHEYHO
Oospmue B TOUke (PyHKIMU, WX cBoWcTBa. CpaBHEHHME OCCKOHEYHO MAaJIbIX. DKBHBAJICHTHBIC
OeckoHeyHO Manble. [IpuMeHeHHe »HKBHBAJICHTHBIX OECKOHEYHO MAaNbIX K PACKPBITHIO
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HeonpeneneHHocteil. HemnpepsiBHOCTE  (yHKIMIE B Touke. HempephIBHOCTH OCHOBHBIX
aneMeHTapHbIX (QyHKIuA. CBOMCTBA HEMPEPhIBHBIX QYyHKIMA. Kinaccudukaius Touek pa3phiBa.
[Tonsitue Qynkmuu, auddepenuupyemoir B Touke, auddepeHiyan GyHKIHHM €W €0
reomerpuueckuii cMbica. [IpomsBoanas (yHKIMHU, €€ CMBICT B pa3iMyHBIX 3ajgadax. lIpaBuia
HaXO0XJIeHUs NMpou3BOAHON U auddepenunana. [IponszBogHas cioxHON U 00paTHONH (PYHKIHU.
WNuBapuantaocts Qopmbl  nudpdepenuunana. AuddepenuupoBanne (QyHKIUA, 3a1aHHBIX
napamerpuuecku. [IpousBoanbie u nuddepeHnuansl BHICIIUX MOPAIKOB. TOUKH IKCTpeMyMma
¢ynkuun. Teopema ®Depma. Teopemsr Pomns, Jlarpamxka, Komm, mx npumenenue. IlpaBuio
Jlomuranss. dopmyna Teimopa. Psg Maxkmopena. Ilpumenenne dopmyner Teinopa B
BBIYUCIUTEIFHOW MaTeMaTuKe. YCJIOBUS MOHOTOHHOCTH (DyHKUIMH. DKCTpeMyMbl (DYyHKIUH,
HeoOxoaumoe ycioBue. Jloctatounsle ycnoBusa. OTbICKaHHE HAMOOJBIIEIO U HAUMEHBIIETO
3HaueHu ¢QyHKmMH, muddepeHnupyemMoil Ha oTpeske. MccnenoBanue BBITYKIOCTH (YHKITHH.
Touku nepern6a. AcumnTotsl QyHknuii. [ToHsTHe 06 acumnToTHYecKOM pasziokeHun. OOmas
cXema HccieoBanus (PYHKIUHU U TOCTPOSHHS ee rpaduka.

Pa3nes 6. DyHKIIMHM HECKOJIBKUX NepeMeHHBIX

OYyHKIUM HECKOJBKUX TepeMeHHbIX. OOnacth onpenenenus. llpenen dyHkum.
HenpepriBHocTh. HekoTopble moHsATHS Tomojoruu. YactHele mpousBojaHble. [lomHbrit
muddepeHnman, ero CBsi3b C YaCTHBIMH IMPOU3BOJIHBIMH. VHBapHaHTHOCTH ()OPMBI TOJTHOTO
muddepennuana. KacarenbHasi MI0CKOCTh U HOPMallb K MOBEPXHOCTH. | '€OMETPUUECKUIN CMBICIT
nosHOro JuddepeHnnana. YacTHple MPOU3BOJHBIE W TMOJHBIC AUPQPEPEHINATBI BBICIIHX
nopsakoB. ®opmyna Teinopa. DxcTpeMyMmbl (GYHKIIUN HECKOJIBKUX NepeMeHHbIX. Heobxoanmoe
yCIIOBHE IKCTpeMyMa. JlocTaTOYHBIE YCIOBHSI SKCTPEMYyMaA.

Paszpnen 7. UnTerpajbHoe ucuncjieHue (yHKIMH OHOH NepeMeHHOM

3anaun, NpUBOJALINE K TOHATUIO MHTErpaia. Teopema CylIeCTBOBAHUS ONPEIEICHHOIO
uHTerpana. CBOWCTBa ONPENEIIEHHOIO MHTErpana. Teopema O cpelHEM 3HAUEHUU HHTErpaa.
®opmyna Herotona-Jleli6nuna. HeomnpeneneHHslii uHTErpang, ero cpoicTBa. Tabmuna
OTpeNieNIeHHbIX HHTerpasoB. OCHOBHbIE METOJbl HMHTETPUPOBAHUS (3aMEHa IMEPEMEHHOM,
MHTETPUPOBAHUE IO YacTiM, PEKyppeHTHble QopMyibl). MHTerpupoBaHue panroHaJIbHBIX
npoOeit. IHTerpupoBaHne HEKOTOPHIX UPPALMOHATIBHBIX U TPAHCIEHACHTHBIX (QYHKIMNA. 3aMeHa
NEPEMEHHbIX M MHTETPUPOBAHHE IO YACTSIM B OIpeNelIeHHOM uHTerpaie. llpunoxeHus
OTIpENIe]IEeHHOr0 MHTEerpajia (BbIUMCIEHHE IUIomaaei, o0bemMoB, i ayr). OnpeneraeHHbIH
MHTETpasl B NOJsApHOM cucteMe koopauHat. HecoocrBennsie unrerpansl | u |l poga. ITpusnaku
CXOIHMMOCTH.

Pa3nea 8. ludgdepenunanbabie ypaBHEHHS

OcHOBHBIE oOIpeneseHus. 3a/auu, NPUBOJANIME K JU(PEpeHINATbHBIM YPABHEHUIM.
Havanbable m kpaeBble ycnoBus. 3agada Komm. Teopema Ilukapa. OmHOpOnHBIE JIMHEHHBIE
muddepeHManbHbple  ypaBHeHUs. JIMHeHHass 3aBUCUMOCTb M HE3aBHUCHUMOCTb  (DYHKIHIL.
Kputepuii nuHeilHOW He3aBHUCHUMOCTH cucTeMbl (yHkiuid. dyHaaMmeHTanbHas cHCTeMa, €€
cyuiectBoBanue. [locTpoeHue obuiero pemeHus JUHEHHOro AudQepeHInanbHOro ypaBHEHHs.
Heonnoponnsie nuuelinbie nuddepennmanbubie ypaBHeHUs. CTpyKTypa o0OIIEro peieHus.
OpnHoponHble TMHEHHBIE AU depeHInanbHble ypaBHEHUS ¢ MOCTOSHHBIMU KOX(PQHUIIMEHTaAMHU.
XapaxTepuctudeckoe ypaBHeHue. HeoqHopoHble TnHelHble nuddepeHaibHble YpaBHEHUS C
NOCTOSHHBIMU KO3(urmentamu. [logbop YacTHBIX pelIeHWd B ciaydae NOpaBoOil yacTu
cnenuanpbHoro Buga. Ooume onpeaenenus. OQHOPOJHBIE U HEOAHOPOIHBIE CUCTEMBI JIMHEHHBIX
muddepeHMaIbHbIX YpaBHEHHH B HOpMajdbHOM Buje. DyHIaMeHTalbHas CHUCTEMa peIleHHM
nuddepeHnraNbHBIX ypaBHeHUH. Kpurepuii nuHelHON He3aBUCUMOCTH pemieHuil. Cuctemsl

7



TUHEHHBIX — nuddepeHIaNbHBIX  ypaBHEHHMH  C  TOCTOSHHBIMA  Kod(dumeHTamu.
Xapakrepuctudyeckoe ypaBHeHue. Ciydail 1elCTBUTEIbHBIX, KOMIIJIEKCHBIX M KPAaTHBIX KOpPHEH
XapaKTepUCTHUECKOI0 ypaBHEHUs. MaTpuyuHas 3anuch cucteM auddepeHianbHbIX ypaBHEHUH.

Paznen 9. UnTerpajibHoe ucuncjieHne GyHKIUN HECKOJIbKHX MepPeMeHHbIX

OO1ee nmoHsATHE UHTETPANTA OT PYHKUIUH HECKOJIBKHX MEepeMEHHbIX. JIBOHHON U TPOHHOI
MHTETpaJIbl UX CBOMCTBA. CBeleHNE KPaTHOIO MHTErpaja K MIOBTOPHOMY. 3aMEHA IIEPEMEHHBIX B
KpaTHbIX MHTerpanax. KpaTHple mHTerpaisl B chepuyeckod, MUIUHIPUYECKOW U TOJISIPHOM
cucreme koopauHat. KpuBosmueitnole wunterpansl | u Il poma, ux cBoiictBa. IlonsTue
noBepxHocTu. KacaTenbHas JI0CKOCTh M HOPMaJIb K IOBEPXHOCTH. [I0BEpXHOCTHBIE UHTETPAJIBL,

UX CBOMCTBA M BblYMCIEHHE. ['eoMeTpHuecKkne M MEXaHWYECKUE IPUIOKCHMS KpPaTHBIX
WUHTErPaJIoB.

Pa3nes 10. J1eMeHThI PYHKIHOHAJIBHOIO AHATU3A

Merpuyeckne npocrpancTBa. HopmupoBanHble IpocTpaHCTBA.  beckOHEYHOMEpHBIE
€BKJIMJIOBBI IPOCTpaHCTBA. baHaXxoBbI U TMIbOEPTOBBI MPOCTPAHCTBA.

Pa3znen 11. ®yHKIIUM KOMILJIEKCHOT'O IIePEeMEHHOI0

KommnekcHble uncna, AedcTBUS HaJ HUMU. MOyJib U apryMEHT KOMIUIEKCHOTO YHCJIa.
Tpuronomerpudeckas u noxasarenpHas (popma 3anucu KOMILIEKCHBIX uucen. Popmyina Ditepa.

N300pakeHre 4yucen Ha KOMIUIEKCHOM IUIOCKOCTH. OCHOBHbIE (YHKIMHM KOMILJIEKCHOTO
IIEPEMEHHOT0, X CBOMCTBA.

Pa3nes 12. YucioBble 1 PyHKIMOHAIBHBIE PSAbI

Uucnosele psaasl. CxonuMocTh M cyMMa psiza. HeoOxonumoe ycioBHE CXOJIWMOCTH.
HenictBud ¢ psagamMu. MeToabl UCCIENOBAHUS CXOAUMOCTH pPsAAoB. (DyHKIMOHAIBHBIE PsJBL.
OO6nacTh CXOAMMOCTH, METOAB! ee omnpeaeneHus. CreneHHble psaabl. PaznoxkeHue ¢QyHKIUI B
cTeneHHble psabl. [IpuMeHeHHe CTEeNneHHBIX PAJOB B NPHUOIMIKEHHBIX BBIYMCIECHUSX. Psibl
®ypre. Paznoxenue B psa @ypbe NEpUOANUECKUX U HEMEPUOIUUECKUX QYHKITUH.

Pasnen 13. OnepanuonHoe ucumncjieHue

[IpeoOpazoBanne Jlamiaca, ero cBoictBa. Kinacc opurunanoB. Kiacc uzo0paskeHMid.
OCHOBHBIE TEOpEMBI ONepalMoOHHOro ucuuciaeHus. CrnocoObl BOCCTAHOBJIEHUS OpUTHHANa IO
nzoOpaxenuto. CBepTka OpuTrMHANOB, €€ cBoicTBa. [IpeoOpasoBanue Jlammaca CBEpPTKH.
Pemenue nuddepeHanbHbIX ypaBHEHHH U CUCTEM ONepallMOHHBIM METO/I0M.

7. COOTBETCTBUE COJIEP’KAHUSI TPEBOBAHUSIM K PE3YJIbTATAM OCBOEHMSI
JUCHUTLIMHBI
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OCHOBHBIC TOJIOKEHUS AHATUTHYECKON T€OMETPUU M JIMHCHHOM
anreOpbl, MOCIEA0BATEIBHOCTU U PsAbl, TuddepeHransHoe U
UHTETpaIbHOE UCUUCICHUS, TU(hepeHInaTbHbIE yPaBHEHHS,
OIIEePALIOHHOE UCUUCIICHUE, TEOPUIO BEPOATHOCTEH 1 MATEMaTHIECKYIO

CTaTUCTUKY

OCHOBHbIE MaTEMaTUYECKHE METO/IbI, TO3BOJISIONINE TPABUIHLHO
c(hOpMYJIUPOBATH LIEJTb M CIOCOOBI €¢ TOCTIKEHHUS

Ymemo:

IIpumensaTs MaTeMaTi

YECKHEC METOABI IJI PEHICHUA 3a1a4, CBA3aHHBIX C

AHAJIM30M M CMHTE30M TEXHOJIOTHYCCKUX ITPOLUECCOB U TEXHUYCCKUX

CUCTEM

TIpuMeHsITE METOTBI 1T

nbhepeHINaTbHOTO U HHTET PATEHOTO

HUCHUCJICHUA U1 PCUICHUS ONITUMHU3AIMOHHBIX 3a4a4 P HAJIUINU

OTpaHHYECHHN

Bnaoempy:

MateMaTHYeCKUMH METOIaMH PEIICHUS PO ECCHOHATIBHBIX 3a/1a4 B
00J1aCTH XMMHYECKOTO aHalInu3a

AHAIMTHYECKUMHU U YUCIICHHBIMU METOJaMU PEIICHUSL

OINITUMU3AIIMOHHBIX 3a/1a4 B 00J1aCTH XMMHUYECKOTO aHaJI|3a

B Pe3yJIbTaTe OCBOCHMS JUCHMIITIMHBI CTYACHT JOJIKCH OBIAJCTh CICAYIOIMMHA KOMICTCHIIUSIMM

KOZ[ W HAMMCHOBAHUEC
I[KOMIICTCHIINA

KOI[ 1 HAMMCHOBAaHUE HHAWKATOPA JOCTHIKCHUST
[KOMIICTCHIINA

Pasnen 1

Paznen 2

Paznen 3

Pasznen 4

Pazgen 5

Pasnen 6

Pazgen 7

Paznen 8

Paznen 9

Paznen 10

Pasnen 11

Paznen 12

Pasnen 13

IVK-1. Criocoben
OCYILIECTBIISATD MOKCK,
KPUTHIECKUIT aHATTN3 1
cHHTE3 HH(OPMAITHH,
PUMEHSATH CHCTEMHBIH
MOIXOJT JJIsI PELIEHUS
MOCTaBIEHHBIX 32129

VK-1.1 Ananusupyer 3aauy, BblIessis e€ 6a30Bble
cocTaBistromue. Onpenernser, HHTepIpeTupyeT H
IpaHXupyeT HHPOPMAILIUIO, TPEOYEMYIO JUTS PEIICHHUS
MOCTaBJICHHOM 3a1auu

VK-1.2 OcyiecTBisieT TOUCK HHMOPMAIIHH IS
[PELIICHHS TIOCTABJICHHOM 3a]a49H 110 Pa3JIMYHBIM THIIAM
BampocoB

'VK-1.3 Ilpu 06paboTke nHGOpMAIHK OTIHYAET (HaKThI
0T MHEHMH, UHTEpIpeTaluii, OLIEHOK, opmupyer
lcOOCTBEHHBIE MHEHHS H CYXKICHHS, apTyMEHTHPYET CBOH
BEIBOJIBI M TOUKY 3PEHHUS

'YK-1.4 PaccmaTpuBaeT U NpeAiaraeT BO3MOXHBIE
[BapHAHTHI PEIICHUsSI TIOCTABJICHHOM 3a1a4H, OLIEHHUBAsT HX
ITOCTOMHCTBA M HEZIOCTATKH

IVYK-2. Criocoben
loTIpeiensATh KpyT 3a1a4
B pamMKax
MOCTaBJICHHOMW IIETH U
BEIOMpATH

O TUMaJTbHBIE
CIIOCOOBI MX peIeHHs,
[CXOMs U3
IneiicTBy1OmMUX
MPaBOBBIX HOPM,

OTpaHUYCHUH

IYK-2.1 Onpenensiet Kpyr 3a/iad B paMKax IMOCTaBJICHHOH
[LleJTN, OTIPE/IENISIeT CBA3M MEXK/y HUMHU M OXKUIaeMble
[PE3YNIBTATHI UX PEIICHUS

Fme}omnxcn pecypcoB




IOIIK2 Criocoben
[CII0JIb30BATh

OIIK-2.1 3HaeT cOBpeMEHHbBIC MATeMaTHYECKUE U

(DU3MKO-XMMHUYECKUE METOIBI JUIS PELICHHS 3a/1a4 4|+ +|+ ]|+ |+ +]+]+

pohecCHOHATIBEHOM e TeIbHOCTH

IMaTeMaTH4YecKue,
bm3uueckue, Gpusnko-
XHMUYECKHUe,
IXUMHUYECKUE METOJIbI
3 U1 pereHust 3a1a4
mpodecCHOHAIBHOM
ITesITeIbHOCTH

OIIK-2.2 BrajieeT 1 UCIOJIb3yET COBPEMEHHBIE
METO/IbI M 0a3bI JAHHBIX [UTS PEIICHHS 3a/1au
mpo(heCcCHOHATLHOM IeITETbHOCTH

(OIIK-2.3 IIpuMeHsieT OCHOBHBIE KCIIEPUMEHTAIbHEIE
IMETOBI HCCIEA0BAHNUS (PH3UKO-XUMHUIECKUX CBOMCTB

IBEILIECTB, a TAKXKE TCOPETUICCKUE 3aKOHBI + |+ |+ |+ |+ +|[+]+]|+]|+

ICCTECTBEHHOHAYYHBIX TUCHUIIINH K PEIIECHUIO
MPaKTUICCKUX BOIIPOCOB XAMHAYECKOU TEXHOIOTHH

8. IPAKTUYECKHUE 1 JIABOPATOPHBIE 3AHATUA

8.1. [IpakTnyeckue 3aHATHS

TeMbl NPaKTHYECKHUX 3AHATUH M0 JUCHHUIVINHE

Ne i/t

Ne paznena
JUCLUUIUIMHBL

TeMbl IPaKTUYECKUX 3aHATUN

Yacrul

Paznen 1

IBeruuciienue onpeaenuteneil. OCHOBHbIE JEHCTBUS C MATPULIAMH,
MOCTPOCHHE 0OpaTHOIN MaTpPUIIB], peIlIeHHe MaTPUYHBIX YPABHEHHIH.
Perrenue cucTeM JIMHEHHBIX YpaBHEHUH ¢ moMoIsio Gpopmyn Kpamepa, ¢
MoMOIIBI0 00paTHON MaTpuIlsl, MeToIoM [ aycca.

Paznen 2

Haxosxaenune koopauHat BekTopa B 6aszuce. CkansipHOe, BEKTOPHOE,
CMEIIIaHHOE MPOU3BEICHNE BEKTOPOB. HaxoxieHre COOCTBEHHBIX YHCE
1 BEKTODOB MaTPUIIbL

Paznen 3

CocraBiieHHe YpaBHEHHII IJIOCKOCTH U MPSIMOM B MPOCTPAHCTBE.
B3arMHOE pacnonoKeHHe IOCKOCTEH, IPSAMBIX, IPSIMON U IIIOCKOCTH,
TOYKU U IIJIOCKOCTH, TOUKU U MpsiMoil. CocTaBiaeHne ypaBHEHUH KPUBBIX
BTOPOTO MOPSIKA: OKPYXXHOCTB, JJUIMIIC, TUIepOoIIa, mapadoa.
[TpeoOpa3oBaHue 00OLIEro YpaBHEHUsI KPHBOil BTOPOTO MOpPsIKa K
KAaHOHUYECKOMY BUJLY.

Paznen 4

KoHeunsle 1 cYeTHRIE MHOXKECTBA. YacTHUHO YHopAaA04Y€HHBIC
MHOecTBa. Onepaluy Hajll MHOKECTBaMH (00beIMHEHHE, TIEPECeUCHNE,
[Pa3HOCTh, CHMMETpHYECKas Pa3HOCTh, IPOU3BEICHIE MHOXKECTB,
MHOYECTBO ITOJIMHOXECTB)

Paznen 5

Haxoxnenne obnactu onpeaeneHus (GyHKIUH, HCCIIeI0BaHUE Ha
UETHOCTH/HEUETHOCTh, IEPHONYHOCTh. BhIanciieHne npezenon
BIIeMEeHTapHbIX (yHKIMH, NepBBIil 1 BTOPOI 3aMedaTeIbHbIC TIPE/IEIbI.
BrrunciieHne mpou3BOIHBIX ANEMEHTAPHbBIX (YHKINH, QyHKITHHA
Ba/laHHBIX TApaMETPHUYECKH U HESIBHBIM CIIOCOO0M, JToTapudmudeckoe
imnddepennmrpoBanme, nopTopHoe auddepenimponanne. VccregoBanme
(byHKIIMM HA MOHOTOHHOCTB, HaXOXJICHHE SKCTPEMYMOB, HAMOOJIBIIETO 1
HaMMEHBIIEro 3Ha4eHHs (GYHKIMH. PereHre TeKCTOBBIX 3a1a4 Ha
0e3yCIIOBHBII SKCTpeMyM. BeIuncieHne npeienoB ¢ IMOMOIIbIO TpaBuiIa
Ulommurans. VccnenoBanue (GyHKINI Ha BRITYKJIOCTH/BOTHYTOCTD,
HaXOKICHHE Touek nepernda pynkmmn. Haxoxaenne acuMnror
byakun. Obmiee nuccnenoBanve GyHKIMHA U TTIOCTPOCHUE ee TpaduKa.




Pasnen 6

Haxoxnenne obnactu onpenaeneHus GyHKIUH, UCCIeI0BaHUE Ha
HeNpepbIBHOCTh. PacueT 4acTHBIX MPOM3BOIHBIX (DYHKIMHU IIEPBOTO U
BBICOKHX MOPAAKOB. PacueT momHoro anddepenimana u ero npuMeHeHNe
muTst TPUOTVKEHHOTO BRIYMCIICHNS PyHKIMK. HaxoxeHne rpaanenTa n
MPOM3BOTHON TI0 HarpasieHu0. Haxoxnenne 6e3ycIoBHOTO U
[YCIIOBHOT'O SKCTpeMyMa (YHKIMHU (METO]] HEONPE/ICIEHHBIX MHOKHTEIEH
Ularpanka).

Pasnen 7

Tabmuua onpeneneHHbIX HHTErpanoB. OCHOBHBIE METOJIBI
MHTErpUPOBaHUA (3aMeHa IEpEMEHHON, HHTETPHUPOBAHUE 110 YaCTSM,
peKyppeHTHBIe GopMyJbl). IHTErpupoBaHue palioOHaIbHBIX APOOEH.
MHaTerprpoBaHe HEKOTOPBIX HPPALIHOHAIBHBIX U TPAHCLEHIEHTHBIX
(yHKIMHA. 3aMeHa epEeMEHHBIX U HHTETPUPOBAHUE TI0 YacTsIM B
onpeneneHHoM uHTerpaine. [IpunoxeHns onpeneeHHOro HHTerpana
(BBIYMCIIEHUE TUTOLIA e, 00beMOB, 1t AyT). OnpeneneHHbIi HHTErpai B
MoJIpHOM cucteMe kKoopauHat. HecoOctBennsie unrerpans I u Il pona.

Paznen 8

Pemrenne nudbepeHIranbHBIX YPaBHEHNUIT IIEPBOTO MOPSAKA: C
Pa3IeISIFOIIMMICS [IEPEMEHHBIME, OJHOPOJHOE YPaBHEHHUE, JTHHEHHOES
ypaBHEHHE, ypaBHeHNE BepHyIUTH, ypaBHEHHE B TOTHBIX
muddepenunanax. Pemenne nuddepeHmanbHbIX ypaBHEHUH BTOPOTO
MOpsi/IKa MyTeM MPUBCICHUS K YPABHEHUIO MIEPBOTO MOPSIKA.
OQHOPOJHBIC ¥ HEOAHOPOAHBIE TMHEHHBIC AU depeHIHaNnbHbIe
ypaBHeHus. Penienne cucreM nudGpepeHIranbHbIX yPaBHEHMUI.

Pa3nen 9

IBerunciieHrue ABOMHOrO U TPOMHOr0 MHTErpaja. 3aMeHa IEPEMEHHBIX B
KpaTHBIX HHTerpanax. HaxoxaeHue miomazei Gpuryp u o0beMoB Tel ¢
MOMOIIBIO ABOITHOTO (TpOItHOT0) HHTErpaa.

10

Paznen 10

OcHOBHBIE AEUCTBUS C MHOXKECTBAMHU B METPUUYECKOM MPOCTPAHCTBE.

11

Pazgen 11

CrnoxeHne, yMHOXKEHHUE U IeJIeHHe KOMIUIEKCHBIX unceln. HaxoxneHue
MOJTyJISl U apIyMEHTa KOMIIJIEKCHOTO Yuciia. TpUroHoMeTpudeckas 1
MokasaTesbHas (opma 3amicy KOMIUIEKCHBIX dncell. Bo3Benenue B
CTETIeHb ¥ U3BJICYEHHE KOPHA ¢ MoMolIbio (hopmyiiel Myaspa. OcHOBHBIE
(byHKITMHM KOMIUIEKCHOTO IEPEMEHHOTO.

12

Paznen 12

HaxoxneHre cyMMBbl 4HCIIOBOTO PsJa U UCCIEI0BAHNE €r0 CXOAUMOCTH
(cpaBHeHHME ps/10B, TpU3HAK Jlanambepa, pagukanbHbIi npu3Hak Ko,
MHTErpalbHBIA MpU3HaK). 3HaKo4Yepeayromuecs psapl. CTereHHbIE PAIBL.
Paznoxenne QyHKIuUil B cTenieHHbIe pspl. [IpIMeHeHre CTeneHHBIX
[PSIIOB B MPHOJIM)KEHHBIX BBIYMCIICHUSIX.

13

Paznen 13

Tabnuna m3oopaxenuit Jlammaca TumoBsix GpyHkuii. Haxoxaenue
MPSIMOTO U 00paTHOTO Mpeodpa3zoBanuii Jlammaca mpocTeHmx QyHKIHIA.
Pemenue quddepeHnnaibHbIX, HHTETPAIbHBIX YPAaBHEHUH U CHCTEM

ImuddepeHnraIbHBIX YpaBHEHUH ONepallMOHHBIM METOOM.

ok wbdpE

8.2. JIabopaTopHbIe 3aHATHSA

JlabopaTopHsie pabOTHI O AUCIUILINHE "MaTemMaTuka" He MpeTyCMOTPEHEI.

IIpumepHas TeMaTuka pedpepaTon

Omnpenenenue a1eMeHTapHbIX (PyHKINN

I/ICTOpI/I}I MOABJICHHUA KOMIIJICKCHBIX YHUCCJI

CYH_IHOCTB JIMHENHOM 3aBUCHUMOCTH BCKTOPOB

OCHOBBI MATEMaTUUECKOT'O aHAIM3A.

Merozsl pelieHus JIMHEMHBIX YPaBHEHU.

Merozpl pelieHys HEMMHEUHBIX YPaBHEHU.




7 OCHOBHBIE TPUTOHOMETPUUYECKHIE (POPMYITHI.

8. MaremaTuk Diijiep U €ro Hay4HbI€ TPYbI.

9 Jlexapt u ero MaTeMaTuyecKue Tpyabl.

10. OCHOBHBIE KOHIIEIIMU MAaTEMATUKH.

11. CoBpeMEeHHBIC OTKPBITHSI B 0071aCTH MaTEeMaTHKH.

12. [Ipenensl 1 MPOU3BOAHBIE: CYIIHOCTh, 3HAUEHUE, BBIYUCIICHUE.
13. 3ameuaTeNbHbIe KPUBbIE B MATEMATHKE

14. MaremaTtrka 6€CKOHEUHOCTH

15. Anrebpa MaTpHIl

16. 3amaun TMHEHHOM anreOphl

17. OO0 OCHOBaHMSAX TEOPHUH MHOXKECTB

18. [Ipumenenue TeopeMbl Ditiepa K HEKOTOPBIM 3aja4am

19. Yucia, KOTopble TpeoOpa3uiii MUp

20. [ToBepXHOCTH BTOPOTO MOPSIKA.

21. Kpussie BToporo mopska.

22. KpuBble B noysipHOii cucTeMe KOOpAUHAT.

23. buorpadus P. Kpamepa u 1. 'aycca. x Bkiaa B MaTeMaTHKYy.
24, buorpadus I1. Jlanaca u ero qocTrkeHus B 00J1aCTH MaTeMaTHKH.
25. KomrmuiekcHble uncia u JeiCTBUS HaJl HUMU

26. [IpuMmeHeHre MaTpUIl B HAYKE U TEXHHKE.

27. [IprMeHeHus CUCTEM JIMHEMHBIX YPABHEHUN.

28. [TpuMmeHeHus aHaTUTUYECKON TeOMETPHH.

29. [IpumMeHeHust BEKTOPHOU ainreOpshl.

30. [IpuMeHeHus MPOU3BOTHBIX.

31. buorpagus K.T.B. Beiiepmrpacc.
32. buorpagus O.JI. Komm.

33. buorpadus K. Maknopena.

34. buorpagus I1. depma.

35. buorpadus XK.JI. Jlarpanx.

9. CAMOCTOSATEJIBHASA PABOTA

CamocrosTenbHass paboTa MPOBOTUTCA C LEJNBI0O OCBOCHHS 3HAHMH M yMEHHH IO IUCHMIUIMHE U
IpeaycMaTpUBaeT:

- O03HAKOMJIEHHE H MPOPaOOTKY PEKOMEHIOBAHHOM JINTEPATYpPhl, paboTy C 3JEKTPOHHO-OMOIHMOTEYHBIMHU
CHCTEMaMH, BKITFOYas MEpeBOJbl MyOJMKAlWii W3 HAyYHBIX JKypHAJIOB, HUTHpyeMbix B GasaxWeb of Science,
Scopus, PUHIT;

- TOCEUIEHUE OTPACJIEBBIX BHICTABOK U CEMUHAPOB;

- yyacTHe B CeMHHapax, KOHQEpeHIHsX, TPOBOJUMBIX B MHCTHTYTE 110 TEMaTHKE TMCIUILTHHBL;

- THOATOTOBKY K BBIIOJIHEHHIO KOHTPOJIBHBIX PadOT 10 MaTepualty JIEKIIHOHHOTO Kypca;

- TOATOTOBKY K cjaue 3k3aMena (1 u 2 cemecTp) 1 3aueTa ¢ olleHKOH (3 cemMecTp) Mo AUCHUILTHHE.

[TnanupoBaHMe BpEeMEHHM HA CaMOCTOSITENBHYIO PabOTy, HEOOXOAMMOTO Ha H3Yy4EHHE IUCLUILIMHBI,
CTyJ€HTaM HaJ0 OCYILECTBIISAThH HA BECh MEPUOJ M3YUEHHUs, MpeaycMaTpUBasl IPU 3TOM PEryJsipHOE MOBTOPEHHE
MPONJCHHOTO MaTepuaia. MaTepuas, 3aKOHCIIEKTHPOBAHHBIA Ha JIEKIUAX, HEOOXOIUMO PETYISIPHO OTOJHSATH
CBEICHUSMH U3 JIUTEPATYPHBIX UCTOYHHKOB, IPEICTABICHHBIX B padodei mporpamme. [Ipu paboTe ¢ yka3aHHBIMU

HUCTOYHUKAMH PEKOMCHIAYETCA COCTABJIATH KpaTKI/Iﬁ KOHCIIEKT Marepuaia, C 00s13aTEILHBIM (bI/IKCI/IpOBaHI/IeM
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OoubmuorpadguuecKux TaHHBIX UCTOYHHKA.
10. OEHOYHBIE MATEPHUAJIBI

OHeHO‘IHLIe MaTtepualibl NpEACTaBJICHbI B BUAC OTACIBHOI'O JOKYMCHTA — doHga OLEHOYHBIX CpCACTB,
SIBIISIFOIIETOCS] HEOThEMIIEMOM YaCThIO pa6oqe171 nmporpaMmbl JUCHTUTIIIMHBI.

11. METOAUYECKHE YKA3AHUSA 11O OCBOEHUIO AU CIIUIIJIMHBI

Opranuzanusi 00pa3oBaTeNIbHOIO IPOIEcca pPEerjJaMeHTHPYeTCsl Y4eOHBIM IIJJaHOM M pacHHCcaHHeM
yueOHBIX 3aHATHH. SI3bIk 0OydeHMs (IpenopaBaHusi) — pyccKuid. [l BceX BUIOB ayJMTOPHBIX 3aHSATHH «4ac»
YCTaHaBJIMBACTCS MPOJOJDKUTEIBHOCThIO 45 MUHYT. 3aueTHasi €JUHUIA COCTABIEeT 27 aCTPOHOMHUYECKHX YacoB
nnn 36 akageMuieckux dac. Uepes kaxsie 45 MUH KOHTaKTHOH pabOTHI eNaeTcs MepephIB MPOIOIIKUTEIEHOCTHIO
5 MuH, a Tocye IBYX Yac KOHTAKTHOM paboTHI JenaeTcsi mepephiB MPOIODKUTEIHHOCTEIO 10 MUH.

CeteBas popma peann3ayy MporpaMMbl IUCIUILIHHEI HE UCTIONb3YETCS.

OOyuaronuiicst IMEeT PaBo Ha 3a4eT PE3yJIbTATOB O0YYEHUS [0 AUCIMIUINHE, €CIM OHA OCBOCHA M IPH
MOyYeHUH CPEAHEr0 Npo(eccHOHaNbHOTO 00pa3oBaHMA W (WIM) BBICIIETO O0Opa3oBaHMA, a TaKXKe
JIOTIOTHUTENBHOTO 00pa3oBaHus (MpH HAIMYWH) (Jajee - 3a4eT pe3ysbTaToB 0OydeHHMs). 3auTCHHBIE PE3yJIbTaThl
OGy‘IeHI/Iﬂ YUYHUTBIBAIOTCA B Ka4YCCTBC PE3YJILTATOB l'[pOMe)KyTO‘IHOfI aTTeCTalliid B YCTaHOBJICHHOM B I/IHCTI/ITyTe
HOpSIKE.

11.1. O6pa3oBaTe/ibHbIE TEXHOJIOTUHN

OOpazoBaTesNbHBI  MpoLECC TP OCBOCHHHM AWCIMIUIMHBI OCHOBBIBACTCSI HAa  HCIIOJIb30BAHHUH
TPaAWIOHHBIX, MHHOBAI[MOHHBIX W HWH(OPMAIMOHHBIX 00pa30BaTEIbHBIX TEXHOJNOTHH. Bo3MoxnHa peanmmzarus
OIIOIl ¢ mnpuMEeHEeHWeM 3JEKTPOHHOIO OOy4YeHHS U JAWCTAHIMOHHBIX O0OpPA30BATEIBHBIX TEXHOJOTHH.
TpanunnoHnHble 00pa30BaTENbHBIE TEXHOJOTHH IPEACTAaBJICHBI JICKIUSMH M CEMHUHAPCKUMH (IPAKTUYECKUMH)
3aHATHAMU. I/IHHOBaHI/IOHHI)IC 06pa3OBaTem>Hme TCXHOJIOTUU HUCTOJIL3YIOTCA B BUJAC NPUMCHCHHSA AKTHUBHBIX U
MHTEPAaKTHBHBIX (OpPM MpoBeleHUs1 3aHsATUH. MHpopMaiuoHHble 00pa3oBaTelbHbIE TEXHOJOTHUH pEaTH3YIOTCS
MyTEeM AaKTHBH3ALMM CaMOCTOSTENbHOW pabOThI CTYJCHTOB B HH(OPMAIMOHHOI oOpa3oBarenbHOM cpene. Ilpu
NPOBEJCHUM YYeOHBIX 3aHSATHH oOecredynBaeTcsl pa3BUTHE Y OOYyYarol[MXCsi HAaBBIKOB KOMAaHJHOW palboThl,
MEXJIMYHOCTHON KOMMYHHKAIIUU, IPUHATHS PEIICHUH, TUAEPCKUX KauyecTB (BKIIOYAs MPOBEJCHNE HHTEPAKTUBHBIX
JIEKIUH, TPYTIIOBBIX TUCKYCCHIA).

11.2. Jleknun

JIexIMOHHBIN Kypc IpeArnoaraeT CHCTEMaTH3UPOBAaHHOE M3JI0KEHHE OCHOBHBIX BOIPOCOB COJCPKAHUS
JHUCHUIIINHBI.

Ha nepBo#i nekuuu JekTop 00s3aH NpeAyNpeauTh CTYJCHTOB, NPUMEHUTEIBHO K KakoMy 0a30BOMY
y4eOHUKY (yueOHHKaM, y4eOHBIM MOCOOMsIM) OyIeT MPOYuTaH Kypc.

JlexmoHHBIN Kypc obecreunBaeT Oosiee TIyOOKOe MOHMMAaHHE Y4eOHBIX BOIIPOCOB NPH 3HAYUTEIHHO
MEHBIIEH 3aTpaTe BPEMEHH, YeM 3TO TpeOyeTcs CpelHeCTaTUCTHIECKOMY CTYJICHTY Ha CAaMOCTOSITETIbHOE U3yUCHHE
Mmarepuarna.

11.3. 3ansaTHS CEMMHAPCKOrO THIIA

CemuHapckue  (MPakTUYECKHE) 3aHATHUS  TPEACTABISIOT  COOOW  JeTamu3anuio  JIEKIMOHHOTO
TEOPETHYECKOTO MaTepHalia, HalpaBJieHbl HAa OTPAOOTKY HABBIKOB, IPOBOAATCS B IIENAX 3aKPEIUICHUS Kypca H
OXBaTBIBAIOT BCE OCHOBHBIC Pa3/A€ibl TUCIIUIIINHEL.

OcHOBHOY (hopMOH TIPOBENEHUS CEMUHAPOB M MPAKTHYECKHUX 3aHATHH SBISIETCS 00CyXIeHHe Hamboiee
MpOOJEMHBIX M CJIOXHBIX BOIPOCOB IO OTACITBHBIM TE€MaM, a TakKe pemIeHWe 3afad M pazdop NpHMEpoB U
CUTyaIlMid NP KOHTaKTHOH paboTe. B 00s3aHHOCTH IpenogaBaTesst BXOAAT: OKa3aHHE METOAMYECKON IOMOINU U
KOHCYJIbTUPOBAHHUE CTYAEHTOB IO COOTBETCTBYIOIIMM TEMaM Kypca, OTBETHI HAa BOIPOCHL, YIIPABICHUE MPOLIECCOM
peleHus 3aaau.

AKTHBHOCTb Ha NIPAaKTUYECKUX 3aHATUAX OLIEHUBAETCS 110 CIEAYIOIUM KPUTEPUSIM:

OTBETHI Ha BOIIPOCHI, IIPe/IaraéMble MPENoAaBaTeNeM;



BBHITIOJTHEHME 3aIaHUH (pelIeHne 3a1ay);

Jloknanel ¥ OINIMOHUPOBAHKE IOKJIANIOB MPOBEPSIOT CTEICHBb BJIAJCHUS TCOPETHUYCCKUM MATEPUAIIOM, a
TaKkKe KOPPEKTHOCTh U CTPOTOCTh PACCyKICHUM.

OrcHUBaHUE MMPAKTHYCCKUX 3a/IaHUI BXOJUT B OLICHKY.

11.4. JlabopaTopHbIe padoThl
JlabopaTopHBIe paOOTHI HE MIPETYCMOTPEHBL.
11.5. CamocToniTe/IbHAsI paboTa CTyJAeHTa

s ycrmemrHoro yCBOEHMsI JUCIMILITUHBI HEOOXOJMMO HE TOJBKO IMOCEHaTh ayIUTOPHBIC
3aHSTHA, HO M BECTH aKTHBHYIO CaMOCTOSTEIbHYIO paboTy. [Ipu camocrosTensHON mpopaboTke Kypca
oOydJatomiecst JOIDKHBL:

® TIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA HAa JICKIIMOHHOM 3aHSATHH MaTepUal M JIOMOJIHHUTH €ro C

YYETOM PEKOMEHAOBAHHON IO JAHHOM TeMe JTUTEPATyphl;

® 3YYUTh PEKOMCHJIOBAaHHYIO OCHOBHYIO W JIOMOJNHHUTEILHYIO JIUTEPATYPY, COCTABISATH TE3UCHI,
AHHOTAI[UM U KOHCIIEKThI HAaM0O0JIee BAXKHBIX MOMEHTOB;

®  CaMOCTOSITENIbHO BBHIMOJHUTH HHAUBHAYATbHBIC 3a1aHus (pa3aen 5.8);

®  HCIOJB30BATH I CAMOIPOBEPKH MaTepHalia OIIeHOYHBIE CPECTBA.
WunuBuayansHoOe 3aJaHUe ONEHUBACTCS MO CICAYIOIAM KPUTCPHUSIM:

®  TPaBUIHHOCTH BBHIOJHEHUS 3a/IaHUS;

®  aKKypaTHOCTb OPOPMIICHUS PabOTHI;

® CBOEBpPEMEHHAs cJaya BBIIIOJIHEHHOTO 3aaHus (YKa3bIBaeTCsI MIPEToIaBaTeieM).

11.6. Pedepar

Pepepar — wuHAuMBHAyanbHas MUCBMEHHAs, CaMOCTOSATENLHO  BBINOJHEHHAs, paboTa
00ydaroIerocs, peInoararoas aHaIu3 U3I0KEHNS B HAYIHBIX M JIPYTUX UCTOYHHUKAX OMPEICICHHON
Hay4YHOH ITPpOOJIEMBI HIIH BOTIPOCA.

OO0b1uHO pedepaT MMeEeT CTaHAAPTHYIO CTPYKTYpPY: THUTYJBHBIA JIUCT, COJiEpKaHUE, BBEICHUE,
OCHOBHOE COJIepKaHNE TEMBI, 3aKITI0UEHHUE, CIIMCOK UCTIOIb30BAaHHBIX HCTOUYHHMKOB, TPHI0KEHHS.

O1lcHMBAeTCsS OPUTHHAJIBHOCTH pedepaTa, CHCTEMHOCTh H3JIaraeéMoro Marepuania, JIOTHKa
HU3JI0XCHUA U Y6e[II/ITeJ'IBHOCTB ApryMmMeHTanuu, IMoJIHOTa HCIIOJIb30BAHHBIX MCTOYHHKOB, O(l)OpMJ'IeHI/Ie,
CBOCBPEMEHHOCTh CPOKa CllauM, MyOnyHas 3amuTa pedepara.

OrnennBanue pedepata OCYIIECTBISET MpenojaBarelib. Pedepar, cAaHHBIE CTYJCHTOM MOCHe
OKOHYAHHUS 3aYETHOW HEICIM TEKYyIIero CeMecTpa, B KOTOPOM OH JIOJDKEH OBbITh BBINOJHEH, HE
OLICHUBACTCSI.

[To nmaHHOW MUCHHMIUIMHE CTYAECHTOM MOXKET ObITh moarotoBicH pedepar. Tema pedepara
OIpeIessIeTCs TPENoIaBaTeieM C yU4eTOM MOKEeIaHN i CTyICHTA.

11.7. Meroanuyeckue peKOMeHAALMH AJIs1 IPenoAaBaTesen
OcHOBHBIC TPUHIMIIBI 00y4YeHUS

1. llens oOyueHUs — pa3BUTh MBIILICHNE, BEIPA00OTaTh MEPOBO33PEHUE; TO3HAKOMUTD C HJICSIMH U
METO/IaMU HAyKH; HAyYUTh MPUMEHSITh MPUHIMIIBI U 3aKOHBI JUISI PEIICHUs] POCTBIX M HECTAHIAPTHBIX
MaTeMaTHYEeCKHX 3aJ1ady.

2. O0y4eHue JOKHO OPraHWYeCKH COYeTaThCs ¢ BocnuTanueM. HyXHO pa3BHBaTh B CTyAEHTax
BOJICBBIE Ka4eCTBa U TpyAomooue. HeHaBI3uMBO, K MECTY TIPUBUBATH 3JIEMEHTHI KYJIbTYpHI MTOBEcHNUs. B
YaCTHOCTH, TPENOoJaBaTelb J0JDKEH JTHMYHBIM IPUMEPOM BOCIUTHIBATH B CTYAEHTAaX MYHKTYalbHOCTh U
yBaKEHHE K 4y)XOMy BpemeHH. HepomycTumo mpernogaBaHne 0JHOCEMECTPOBOI Y4eOHON IMCIMIUIMHBI
npeBpamath B MHOTOCEMECTpoBoe. BosHUKIIas akajgeMuyeckas 3aJ0JDKCHHOCTh JIOJDKHA — OBITh
JUKBHUAMPOBAHA B IEPHOJ CIEIYIOIIET0 CEMECTpa 10 Havasla 3a4eTHOW HeJeTH.

3. OOydeHue JMJODKHO OBITh HE NACCHBHBIM (COOOMIMM CTYAEGHTaM HEKOTOPBIH 00beM
UH(OpPMALINH, pacCKaXeM, KaK PEIIAOTCs T€ WM WHBIC 33aJ1a4H), a akTUBHBIM. Hy)XKHO CTpOUTH 00yueHHe
TaK, 4TOOBl B OBJIAJICHUM MAaTepUaIOM OCHOBHYIO POJIb UTpalia MaMsTh JIOTHYECKas, a He (opMalibHas.
3arnoMuHaHKE T0JDKHO JOCTUTaThCsl 4epe3 INyOoKoe MOHUMAaHME.



4, OmHO W3 BaXHEWIIUX YCIOBHH YCHEIIHOTO OOyYeHHsI — yYMEHHE OpraHM30BaTh paboTy
CTYJIEHTOB.

5. OTHomIleHWe mpernoaaBaTeNsi K CTyIeHTaM JODKHO HOCHUTh XapakTep A00poKenaTelbHON
TpeboBaTenpHOCTH. st CTUMYJHMpOBaHUS pabOTHl CTYIEHTOB HYKHO HCIIOJB30BaTh MOOIIPEHHE,
000peHne, MOXBajly, HO HE MopHilaHue (MOPUI[AHHE MOKET MPUMEHSATHCS JIHIIb KakK HCKIFOUYCHHUE).
[IpeniogaBaTens HOMKeH OBITH IS CTYACHTOB TOCTYITHBIM.

6. HeoOxomum perymspHBIA KOHTPOJIb PabOTHl CTYyAEHTOB. lIpaBUIIbHO MOCTaBICHHBIH, OH
MOMOTaeT WM OpraHU30BaTh CHCTEMATHYECKHE 3aHSTHSA, a TPENoJaBaTeNi0 JOCTHYh BBICOKHX
pe3yNbTaToB B O0YYEHUH.

7. Baxueiliew 3agayeil npenogaBaTeNed, BEAYIIMX 3aHATHS MO JUCLMIUIMHE, SBISETCA
BBIpabOTKa y CTYICHTOB OCO3HaHMS HEOOXOAMMOCTH M TMOJE3HOCTH 3HAHWSA AMCUUILIMHBI Kak
TEOPETUIECKOM U MPAKTHIECKOW OCHOBBI ISl U3YYECHUS IPOQUITHHBIX JUCIIAILINH.

8. C wmenpto Oonee 3(h(HEKTUBHOTO YCBOGHHUSI CTYACHTAMH MaTepHaja JaHHOH JAMCHUIIIHHEL
PEKOMEHTyeTCsl IIPH MPOBEICHNUH JICKIIMOHHBIX, IPAKTUYECKUX U Ja00paTOpHBIX 3aHATHH HCIOJIB30BAThH
COBpEMEHHBIE TEXHUYECKUE CPEJICTBA OOyUCHHs, a IMEHHO IIPE3CHTAIINH JICKIINA, HATJIATHbIE TOCOOHS B
BUJIE CXEM MPUOOPOB, IeTallei 1 KOHCTPYKINI MPHUOOPOB, KOMITBIOTEPHOE TECTUPOBAHHE.

9. Hnsa Oonee riyOOKOro H3ydeHHsl TpeAMETa M IMOATOTOBKH psiAa BOMPOCOB (TeM) st
CaMOCTOSITETTFHOTO WM3Y4YEHHS IO pa3fjellaM TUCIHIUIMHBI IPEToAaBaTelb MPEIOCTaBIsIeT CTYACHTaM
HEOOXOAUMYI0 HWH(QOPMAIMI0O O HWCHOJIB30BAHUH Y4eOHO-METOANYECKOTO OOECTIeUeHHs: yYeOHUKaX,
y4eOHBIX TOCOOUSAX, COOpHMKAX NPUMEPOB W 3a4ad W ONKCAaHUE J1a0OpaTOPHBIX PadOT, HATUYUU
HNurtepHeT-pecypcos.

[Ipm Tekymem KOHTpOJE PEKOMEHIYEeTCS WCIONb30BaTh KOMIBIOTEPHOE WM OJaHKOBOE
TECTUPOBAHUEC, KOHTPOJILHBIC KOJUIOKBUYMBI WJIM KOHTPOJBLHBIC pa6OTI)I.

KonTtponbHOE (MTOrOBOE) TECTHPOBAHHME BKIIOYAET B ceOsl 3aJaHMs MO BCEM TeMaM paszena
paboueii mporpaMMbl AUCIUTUTHHEL.

10. Lens ek — GOPMHPOBAHUE Y CTYIACHTOB OPHECHTUPOBOYHOW OCHOBBI JIJIS TTOCIICIYIOIIETO
YCBOGHHS MaTepuaia METOJOM CaMOCTOATeNbHON paboTel. CopepikaHue JEKIHH IOJDKHO OTBEYATh
CIIEAYIOIINM TUAAKTHICCKUM TPEOOBaHUSIM:

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

- JIOTUYHOCTD, YETKOCTH U ACHOCTH B U3JIOKCHUUN MaTCpUaja,

- BO3MOXXHOCTh MPOOJIEMHOTO M3JIOKEHHSI, JUCKYCCHH, JHaiora ¢ LeNbl0 aKTHBU3AIUH
JIESITEIIbHOCTH CTYJCHTOB;

- OTOpa CMBICTIOBOM YacTH JIEKIIMW Ha TOMJIMHHBIE ()aKThI, COOBITHS, SBICHUS, CTATHUCTUYECKHE
JIAHHBIE;

- TECHAas CBSI3b TEOPETHYECKHWX TIOJOXKEHHW ¢ BBIBOJOB C TMPAKTUKOH U Oymymiei
poheCcCHOHANBHON JIEATENIbHOCTHIO CTYIEHTOB.

[IpenogaBarens, YWTAOMMKA JIEKIMOHHBIE KYpChl, JOJDKEH 3HATh CYIIECTBYIOIIME B
Mearoru4ecKoil MPaKTHKe BapUaHTHI JIEKIUH, UX JUIAKTUYECKHe M BOCIHTHIBAIONINE BO3MOXKHOCTH, a
TaKXe UX MECTO B CTPYKType Iporecca 00ydeHus..

11. Ilpu mpoBeneHHM aTTECTAllMU CTYJAEHTOB Ba)KHO BCETAA NMOMHHUTH, YTO CHCTEMAaTUYHOCTD,
00BEKTUBHOCTh, apPTyMEHTUPOBAHHOCTh — TJIaBHBIE MPHUHLMIIBI, HA KOTOPBIX OCHOBAHBI KOHTPOIb U
OLIGHKA 3HAHUH CTYJIEHTOB. 3HAHHE KPHUTEPUEB OLEHKH 3HAHMWA 00S3aTENbHO JUIA NpenojaBareis U
CTyJICHTA.

11.8. Meroanuyeckue ykasaHus Uil CTYACHTOB

ITo NMOATOTOBKE K JICKIHMOHHBIM 3aHATUAM

Wzydenne JUCHUIUIUHBI TpeOyeT CHUCTEMAaTHYeCKOro W MOCIEJ0BAaTeNbHOTO  HAKOTUICHHS
TEOPETUYECKUX 3HAHWH, CIe/0BATENFHO, MPOIYCKH OTMENBHBIX TeM HE MO3BOJISIOT TIyOOKO OCBOMTH
npeamet. CtyneHTaM He00X0AUMO:

1. mepen Kaxa0M JIeKIMEH IPOCMaTPUBATh PAdOUyIO MPOrpamMMy JUCLIUILINHBL;
2. mepen clieayrolei JeKkiuei Heo0X0IMMO POCMOTPETH 110 KOHCIIEKTY MaTepHall MpeIbIayIIeH.

[Ipu 3aTpyaHEHUsIX B BOCIPHATHH MaTepuana cieayeT oOpaTUThCS K OCHOBHBIM JINTEPATYPHBIM
ucrouHukam. Ecnu pa3zoOpaTbcs B Marepuaie HE yAaloch, HEOOXOAUMO OOpaTUThCS K JIEKTOPY WM K
MIPETIOIaBaTeNI0 Ha MPAKTHYECKUX 3aHATHAX. He ocTaBndiiTe «OenbIx NsSTeH» B OCBOCHUN MaTepuaal
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ITo CaMOCTOATCJIbHOMY BbINNOJHCHUI0 HHAUBUAYAJIbHBIX 3alaHui

VYcBoeHue Mar€puajla OUCHUIUIMHBI BO MHOI'OM 3aBHCHUT OT OCMBICIICHHOI'O BBIIIOJIHCHUA
JOMAIIHETO 3aJaHusl.

[Ipu penrennu 3a1ay meaecooOpa3HO PYKOBOJICTBOBATHCS CICTYIOIIUMU MPaBUTAMHU.
1. Ilpexne Bcero, HY>KHO XOPOIIIO BHUKHYTH B YCIOBHE 33/1a4H, 3aIMCATh KPATKO €€ YCIIOBHE.
2. Eciu mo3BosisieT XxapakTep 3a/1aud, 00s3aTebHO CAeIaiTe pUCYHOK, TTOSICHSIONIHN €€ CYITHOCTb.

3. 3a peIKuMH HCKIIOUEHHUSIMH, KaXK/as 3a/1a4ua J0JKHA ObITh CHavaa perieHa B oomeM Bue (T.e.
B OyKBEHHBIX 0003HAYCHHUSX, @ HE B YHCJIAX), IPUYEM HCKOMasl BEIMYMHA JOJDKHA OBITh BBIPAXKEHA Yepe3
3a/laHHbIC BEIMINHEI.

4, HOJ’Iy‘II/IB peuicHue B O6III€M BUJC, HYKHO IPOBECPUTH, MPABUIBHYIO JIX OHO UMECT pa3MCPHOCTh.
5. Ecnu 10 BO3MOKHO, UCCIICAOBATh NOBECACHHNUC PCUICHHUA B MIPCACIbHBIX CIIyYasaX.

6. B Tex ciydasx, Koraa B poIecce HaX0KASHUSI HICKOMBIX BEJIMYHH ITPUXOIUTCS PelIaTh CUCTEMY
HECKOJIBKMX TPOMO3JKUX ypaBHEHHH, 11eneco00pa3Ho cHavaia MOJCTaBUTh B OTH YPAaBHEHHUS YHCIOBBIE
3HAYCHUS KOAQPHUINEHTOB U JIMIIb 3aTEM OTPEAEIISATh 3HAUCHUH NCKOMBIX BEJTUYUH.

7. Tlpu MOJICTAaHOBKE B ypaBHEHUE YHCIOBBIX 3HAYCHUH OO0O3HAYCHHBIX BEIHYUH, OOpaTUTe
BHUMaHHUE Ha TO, YTOOBI BCE DTH 3HAUYEHHMS OBLIM B OJHOM M TOH ke cucTeMe enuHuLl. UToObI 00JerYuTh
OHpeI[eHCHI/IC HOpﬂI[Ka BBI‘IHCHHCMOﬁ BCJIINYHMHBI, ITOJIC3HO HpCIlCTaBI/ITL HUCXOJHBIC BCJINYUHBI B BHUJC
yrces, OJMM3KMX K €IWHUIE, YMHOXEHHBIX Ha 10 B COOTBETCTBYIONICH CTENEeHW (HAMpHMEp, BMECTO
24 700 noxcrasuts 2,47-10% BMecto 0,00086 — uncio 0,86 102 u . 1.).

8. Tlody4yuB YHUCIIOBOM OTBET, HYXHO OLICHUTH €r0 IPaBIOMOA00HOCTh. Takas OIleHKa MOXET B
pszie ciayd4acB OOHAPYKHUTh OIMOOYHOCTh MOJTYYCHHOTO PE3yJIbTaTa.

Pemenwne 3amaq mpuHECeT HANOOBIIYIO TIONB3Y TOJIBKO B TOM CITydae, €CIIH 00YJIaroIInics perraer
3aJauydl CaMOoCTOSsTENbHO. Pemmths 3agauy Oe3 momomu, 0e3 MOJICKa3Kh 4acTo ObIBaeT HENETKO U He
Bcerna ynaercs. Ho naxe He yBEHYaBIIMECS YCIIEXOM IIONMBITKM HaWTH peIIeHHe, €CId OHHU
MPEANPUHUMAIUCE JOCTATOYHO HACTOWYMBO, MPUHOCAT OLIYTHMYKO IIOJIb3Y, TaK KaK pa3BUBAIOT
MBIIUICHHE U YKPEIUIAIOT BOJO. PerieHue 3agay HU B KOEM CJIydyae HE CIEQyeT OTKIaJbIBaTh Ha
MOCTIEAHUN BeUep Mepesl 3aHATHAMH, KaK, K COKaJICHHIO, HEPEIKO IMOCTYMAIOT CTYJEHTHl. B 3ToM ciyuae
Ooiee cIOXKHBIE M TIPUTOM HauboJiee cojepsKaTelbHbIC M TOJE3HbIe 3a/1a4H 3aBEIOMO HE MOTYT OBIThH
pemieHsl. B pekoMeHayeMbIx yueOHWKaX W COOpPHHMKAX 3ajad, B pas3zelie, B KOTOPOM MOMEIIEHbI 3a]a9u
JUISL pelIeHus], UMEIOTCs MpUMephl (paccMOTpeHHBbIE 3a7aun). [103TOMy TONYKOM K PELICHHIO JaHHOU
3aJ1a4M MOJKET MOCITY)KUTh O3HAKOMJICHHE C HECKOJIbKUMH PEIICHHBIMH 33/Ja4aMHU.

Ilo pabote ¢ auTeparypoit

B paboueii mnporpaMme AWCUMIUIMHBI NPEICTABICH CIUCOK OCHOBHOW U JONOJHHUTEIBHOU
JUTEPaTypsl — 3TO Y4EOHUKH, Y4eOHO-METOIUYECKHE I0ocoOMs WM yKazaHus. JlomonHuTenbHas
nuTeparypa — y4eOHHKH, MOHOTpad Uy, COOPHUKH HAYYHBIX TPYAOB, )KYPHAIbHBIE W Ta3eTHBIE CTAaThH,
paziM4yHbIE CIIPAaBOYHUKH, SHUUKIIONEANH, IHTepHET-peCypChl.

Jlrobast popma camMoOCTOATENHHON pPabOTHI CTyleHTa (NOJTrOTOBKA K CEMHUHAPCKOMY 3aHSTHIO,
JOKJIany M T.[I.) HAUMHAETCS C HW3yYeHHS COOTBETCTBYIOLICW JMTEepaTypbl Kak B OuOnmorexe /
3JIEKTPOHHO-OMONMMOTEYHOH CcUCTEME, TaKk M jAoma. V3yueHwe yKa3aHHBIX HCTOYHUKOB PaCIIUPSET
T'paHHUIbI MIOHUMAaHUA IpEAMETAa TUCHUITIIIMHBI.

IIpu pabote ¢ muTepaTypod BBIIEIAIOTCS CIEAYIOUIUMEe BHUIbBI 3amuceil. KoHCIeKT — KpaTkas
CXeMaTUIeCKasl 3alich OCHOBHOTO COZAEpPKaHWS HaydHOU paboThl. llenbio sBisieTCS HE MepenuChIBAHIE
MPOU3BEJCHUS, & BBISIBICHUE €r0 JIOTMKH, CHUCTEMBI JIOKA3aTEIbCTB, OCHOBHBIX BBIBOJOB. XOPOIIHIA
KOHCIIEKT JIOJDKEH COYETaTh IMOJIHOTY H3JIOKEHHUS C KpaTKOCThio. [luTata — TO4YHOE BOCHpPOU3BENCHHE
TeKCTa. 3aKJII0YaeTcss B KaBBIUKH. TOYHO yKa3bIBAe€TCS CTPaHUIlA HCTOYHHMKA. Te3uchl —
KOHIICHTPUPOBAHHOE M3JI0KEHUE OCHOBHBIX TOJIOKCHUH IIPOYNTAHHOTO MaTepraia. AHHOTAIMS — OYCHb
KpaTKOE W3JIOKEHUE COJIEp)KaHUs NpoduTaHHOW paboThl. Pe3tome — Hambonee oOmue BBIBOIBI U
MOJIOKEHUS paOOThI, €€ KOHICNTYaIbHbIC HTOTH.



11.9. OcobenHocTH opraHnm3anvm 06pa30BaTeJ’le0F0 nmpouecca 1Jjisd HHBAJIMA0B U JIMI €
OIrpaHU4YC€HHBIMH BO3MOKHOCTAMMU 3/I0POBbA

[Tpodeccopcko-npenoaaBaTeNbCKUil  COCTaB  3HAKOMHUTCS C  MCHXOJIOTO-(H3HOJIOTHISCKUMH
0COOEHHOCTSMU OOY4YalOMIUXCsS HMHBAIMIOB M JIML C OTPAHUYCHHBIMH BO3MOKHOCTSMH 3[I0POBBS,
WHANBHUIyaJIbHBIMHA TIPOTpaMMaMi peaOWiInTanuy WHBaMUAoOB (mpu Hamumuwmw). [lpu HEoOxommmocTn
OCYIIECTBISIETCSI  JIOTIONIHUTENbHAS  TONJEpPXKKa  MPENoJaBaHUS  ICHXOJOTaMH,  COIHMAIBLHBIMU
pabOTHUKaMH, TPOLIEIIMMH MOATOTOBKY ACCHCTECHTAMH.

IIpenmomnaraercss WCMONB30BaTh COIMAIBHO-aKTHBHBIE W PE(IESKCHBHBIE METOIBI OOYy4YEeHWS,
TEXHOJIOTHH COIMOKYJIBTYPHOH peadMIMTallii C TIeNbl0 OKa3aHWsA IIOMOIIM B YCTaHOBJICHHH
MOJTHOLICHHBIX MEXJIMYHOCTHBIX OTHOIICHWH C JPYTMMH CTYIEHTaMH, CO3JaHHd KOM(OPTHOTO
MICUXOJIOTHYECKOTO KJInMara B cryneHueckod rpymme. Ilogbop u pa3paboTka ydeOHBIX MaTepUalloB
MPOU3BOASTCA C YIETOM MPEAOCTaBICHUS MaTepraia B Pa3InYHbIX PopMax: ayIuanbHOM, BU3yaTbHOU, C
WCIIOJIb30BaHUEM CIICIHATIbHBIX TEXHUYECKUX CPEACTB U NH(POPMALMOHHBIX CUCTEM.

OcBoenne aucuuminHbl dunamu ¢ OB3 ocyiecTBisieTcsl ¢ UCMOIb30BaHUEM CPEICTB 00yUeHHS
00II1eTo U CHeruaabHOro Ha3HAYeHUs (TIEPCOHANBHOTO U KOJUIEKTUBHOTO WCIIOTB30BAHIS).

Hns crymentoB ¢ OB3 mpemycmaTtpuBaercss moctymHas (opMa TpeAOCTaBICHUS 3aJaHUN
OIICHOYHBIX CPEACTB, 4 UMCHHO!

e B [EYATHOW WM DIIEKTPOHHOW (opMe (Mg JHIl ¢ HAPYIICHUSMH ONOPHO-IBUTATEIHLHOIO
amnmapara);
e B e4yaTHOW GopMe WK INEKTPOHHOU (OopMe C YBEITHMUYCHHBIM MIPU(TOM U KOHTPACTHOCTBIO (ISt

JIUI] ¢ HAPYIICHUSIMU CITyXa, Pedu, 3pEeHuUs).

CTYILCHTaM C MHBAJIMAHOCTBIO YBCIWYMBACTCA BpPEMs Ha IMOATOTOBKY OTBCTOB Ha KOHTPOJIBHBIC
BOIIPOCHI. I[J'Iﬂ TaKUX CTYACHTOB IPEAYCMATPUBACTCA AOCTYyIIHAA (bopMa IMpea0CTaBJICHHUA OTBCTOB Ha
3a/1aHusl, a UMEHHO:

® THNCHMEHHO Ha Oymare Wi HaOOpPOM OTBETOB Ha KOMITbIOTEpE (JJIS JIUI] C HAPYIICHUSMHU CITyXa,
peun);

e BBHIOOPOM OTBETa W3 BO3MOXKHBIX BApHAHTOB TPU TECTUPOBAHWU C HCIOIH30BAHHEM YCIYyT
accHcTeHTa (IJ1s1 JIUI] ¢ HapYLICHUSIMH OTIOPHO-/IBUTaTEILHOTO almapara);

e  yCTHO (AJIs1 JIUL C HAPYUIEHUAMH 3PEHHSI, OTIOPHO-/IBUTATEIBLHOIO amapaTra).

IIpu HeoOxomumocTH st  OOYYAIOMIMXCS C HWHBAIUAHOCTHIO TIPOIEypa OIICHWBaHUS
pe3ynbTaToB 00yYEHUSI MOXKET MTPOBOJIUTHLCS B HECKOJIBKO ATAIOB.

12. VYEBHO-METOJIAYECKOE W1 WH®OPMAIIMOHHOE OBECIIEYEHUE
T CHUTIIMHBI

WMHbopMannoHHy0 MOIIEPKKY OCBOCHHS IMCLUIUIMHBI OCYIIECTBIsAET OubnnoTeka MHCTHTYTa, KOTOpas
obecrieunBaeT 00yJarONUXCS OCHOBHOW yueOHOM, yd4eOHO-METOANYIECKON U HAYYHOH JIUTEpaTypoid, He0OOXOAUMOM
JUI OpraHU3alMi 00pa30BaTEIBHOTO Mmpolecca mo mucuuiuimae. OOmmii 00beM MHOrooTpacieBoro (Gonma Ha
01.03.2021 r cocrasnset 601ee 405 000 3k3.

Bubnmoteka pacmonaraer y4e0HOH, y4eOHO-METOINIESCKON 1 HAYYHO-TEXHHUYECKOHN JIUTepaTypoi B hopme
MEYaTHBIX W OJCKTPOHHBIX W3JAaHWH, a Takke BKIIOYACT O(HIHANBHBIE, CIPABOYHO-OMOIHOTpaduIecKue,
CHCTHATH3UPOBAaHHBIC OTCUSCTBEHHBIC H 3apyOeKHBIC MTEPHOANICCKIE W HHPOPMAMOHHBIC M31aHus. bubmnoreka
obecreunBaeT AOCTYN K NpOQecCHOHATBHBIM 0a3aM JaHHBIX, WHQOPMAIMOHHBIM, CIIPABOYHBIM H ITOMCKOBBIM
crcTeMam.

Kaxipiit oOyuaronuiicsi odecriedeH CBOOOIHBIM JIOCTYIIOM M3 JIF0001 TOYKH, B KOTOPOH MMEETCs JOCTYTI K
cetn VIHTepHET U K 37IeKTpoHHO-OnOnmoreuynoit cucteme (OBC) UnctuTyTa M YHHBEpcHTeTa, KOTOPask COACPKUT
Ppas3IMYHbIC WU3TaHUA TII0 OCHOBHBIM HW3YYaCMbIM JUCHUILNIMHAM H C(i)OpMPIpOBaHa II0 COIJIaCOBAHUKO C
MpaBooOIaAaTENIMU YIeOHOH 1 y1eOHO-METOAMIECKOH TUTEPATyPHI.

ITonmHBIN TEpedeHb AMEKTPOHHBIX WH(GOPMAIMOHHBIX PECYPCOB, HCHOIB3YEMBIX B IIpoIiecce Oo0ydeHus,
MIPEICTaBJICH B OCHOBHOW 00pa3oBaTeLHOM MPOrpaMMme.

12.1. IlepeyeHb OCHOBHOM M ONOJHHUTEJIbHOM JIUTEPATyPbl, HEOOX0AMMOM 115
OCBOCHUSA THCLHMIINHBI

a) OCHOBHasl JTUTepaTypa

OcHOBHas IUTEpaTypa Pexxum nocryna ObecneueHHOCTh




Huddepennmansaoe u HHTErpanbHOe
WCYUCIICHUS: B 2-X T.. y4e0. mocol. Jyuis BY30B.

T.2 / H. C. IIuckyHOB. - u34. cTepeoTun. - M. : bubmmorexa HI PXTY Aa
Wnterpan-Ilpecc, 2009. - 544 c.
Munopckuii B.I1. COopHuMK 3amad 1o BBICIIEH
marematuke. - M.: DU3MATIINT, 2008. - 336 c. bubmuorexa HA PXTY Ha
Bepman T .H. CoOopHuk 3amad 10 Kypcy
MaTemaruueckoro anammza. - CIIO6. : [0. m.], bubmmorexa HU PXTY Ja
2006. - 432 c.
I'mypman B.E. Teopus BepodTHOCTEW U
MaTeMaTHIecKasi CTaTUCTHKA: y4e0. mocol. - M.: Bubmmorexa HU PXTY Ha
IOpaiit; M.: Beicm. 06pa3s., 2009. - 479c.
I'mypman B.E. PykoBOACTBO K peLIEHUIO 3ajay
[0 TEOpUU BEPOSATHOCTEH M MaTeMaTHYECKON
cratucTuKe: yded. moco6. - M.: Bricm. o6pas., bubmmorexa HI PXTY Aa
2009. - 404c.
0) 10MOJIHUTEIbHAS JIUTEPATypa
OcHOBHas JiUTeparypa Pexum nocryna Obecne4eHHOCTh
1. Byrpos A.C., Hukomsckuit C.M.
JuddepennuanbHoe W WHTETPAIBHOE
ncumcrenne.- M., Hayka, 1988. - 432c. bubmorexa HA PXTY Jla
2. Bbyrpos A.C., Hukombckuii C.M.
DJIeMEHTBI JIMHEAHOH anreOpel U EuGnnorexa HU PXTY Jla
AHAJIUTUYECKOU reomeTpud. - M., Hayka,
1984. - 224c.
3. byrpos A.C., Huxomsckuii C.M.
DJIeMEHTBI JIMHEAHOH anreOpel U EuGnnorexa HU PXTY Jla
AHAJIMTUYECKON reomeTpuu. - M., Hayka,
1980. - 176c¢.
4. byrpo S.C., Huxonbckuii C.M.
Bricmras maremaruka: 3agadyHuK., - M., bubnnorexka HU PXTY Ha
Hayxka, 1982. - 192c.
5. Kunerenuk J[.B. COopuHuk 3agau 1o
aHAINTHYECKON reomeTpun. - M., Hayka, bu6mmorexka HU PXTY Ha
1986. - 224c.
http://moodle.nirhtu.ru/pluginfile.php/
6. KomtposbHas aGora Nol o 12706/mod_resource/content/1/%D0%
' P Mo : 9A%D0%BE%D0%BD%D1%82%D1
N e onacaan 1 OLEOY | BE0%DO%BE%D0%BB%D1%8C%
oy o 3a§q;“K°BMeH onoens. | DO%BDY%D0%BO%D1%8F%20%D1 Ta
HOBOMOCKOBC‘KI/II‘/'I I/IH-T Cocf AB’ %80%D0%B0%D0%B1%DO%BEY%D
’ ) e 1%82%D0%B0%201.pdf
Coboues, B.A. Marsees, LI, Cucrema moyIepKKu yIeOHBIX KYPCOB
Bopo6sera. HoBomockogrck, 2012. - 44c¢. Juiep Y yp
«Moodle»
http://moodle.nirhtu.ru/pluginfile.php/
12707/mod_resource/content/2/%D0%
- gﬁ?bl‘(;: 5D, Tyny B, Pedenon A.C. | 9AD0%BE%DO%BDYDL%B2%DL
Moo e OLBOY %80%D0%BE%D0%BB%D1%8C%
CTOMITHICCRHC yiKas D0%BD%D0%B0%D1%8F%20%D1 Tla

PXTY um. I.. 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»



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

8. HHrerpanbHOe ucuucieHne GyHKINU %80%D0%BE%D0%BB%D1%8C%
Oo/IHOM mepeMeHHOU. MeToaudeckue D0%BD%D0%B0%D1%8F%20%D1
YKa3aHWs K BHIMOIHEHUIO KOHTPOIbHBIX | %80%D0%B0%D0%B1%D0%BE%D
paboT A7 CTYJICHTOB 3a09HON (OPMEI 1%82%D0%B0%20%E2%84%963%2
o0yuenus / ®I'BOY PXTY um. JI.U. 0%28%D0%B7%D0%B0%D0%BE%Y Ha
MenneneeBa, HOBOMOCKOBCKHI UH-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. KowntpoinbHas padora Ne4 o http://moodle.nirhtu.ru/pluginfile.php/
MareMaTHKe. MeToINUeCKHe yKa3aHus 11868/mod_resource/content/3/%D0%
JUTSI CTYIEHTOB - 3a04HiKOB / DI'BOY BA%D1%80N0.4%D0%B7%D0%B0
PXTY um. JI.1. Meupeneena, %D0%BE%D1%87%D0%BD.pdf, Jla
HoomockoBckuii ue-T; Coct. B.A. Cucrema MOAIEPKKH YISOHBIX KYPCOB
MartBees, 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. MeTomuueckue D0%BD%D0%6B0%D1%8F%620%D1
yKasanus / DCEOY PXTY i, LY %80%D0%B0%D0%B1%D0%BE%D
MenpaeneeBa HOBOMOCKOBCKI/I.I\;I I/IH-T 1%682%D0%B0%20%E2%84%965%2
Coct I/IcaKois B.®. Cobonen A B ’ 0%28%D1%82%D0%B5%D0%BEY% Jla
B0p0'6beBa JLA ‘H’OBOMOCKOBCI.C 5013 - D1%80%D0%B8%D1%8F%20%D0
73c 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 YICOHBIX 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
um. JI. . Menneneesa, HoBoMOCKOBCKHIA %D1%81%D0%BF %D0%B8.pdf, Aa
uH-T; Coct. Ucakor B.D. Cucrema MOJIEPKKH yUSOHBIX KYPCOB
Hosomockosck, 2008. - 32c. «Moodle»

12.2. PexoMeHayeMble HCTOYHHKH HAYYHO-TEXHHYECKO HHPOpManu

PaznaTouHbIit MIUTFOCTPATUBHBIN MaTEepHall K JIEKIUSAM

IIpezenTanuu K JeKUUIM

12.3. MupopmannoHHbIe 1 HHPOPMALMOHHO-00pPa30BaTeJIbHbIE pecypchl

HpI/I OCBOCHUHU JUCHUIIIIMHBI CTYACHTBI JOJIKHBI MCIIOJIL30BATh I/IH(I)OpMaIII/IOHHBIe n I/IH(I)OpMaIII/IOHHO'
06pa30BaTeJ’[LHLIC PECYpPChI CICAYIOIUX ITOPTATIOB U CalTOB:

1
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13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUITJIMHBI

B cooTrBeTcTBHHM C y‘{e6HLIM IUTAHOM 3aHATUS MO JUCUUIUIMHE «Mamemamukay IPOBOISATCA B q)opMe

ayTUTOPHBIX, TAOOPATOPHBIX 3aHITUH M CAMOCTOSATEILHON pabOThI 00YYArOIICTOCS.

VuebHble ayauTopun Jid MOPOBCACHUA 3aHATUH JICKLIMOHHOTO THIIA, 3aHATHI CEMHHApCKOro Tuia,

TPYNIOBBIX W HWHAWBUAYAJIbHBIX KOHcyﬂLTaHHﬁ, TCKYIIET0 KOHTPOJA U HpOMe)KyTO‘-IHOﬁ aTTeCTalluu, a TaKXKC

NOMCIICHUA  IJIA

CaMOCTOSTEIIbHOM pa6OTLI

06yqa}01u1/1xc;{, OCHAIICHHBIC

KOMITBIOTEPHOH TEXHHUKOH €

BO3MO>KHOCTBIO TTOJKIIOUCHHUS K ceTn «HTepHeT» U 00eclieueHHbIE JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMaMOHHO-
obpazoBartenbHy0 cpeny MHCTHTYTa, HOMEIEHNS Ui XpPaHEHUS U MPO(HUIAKTHIECKOTO 00CIyXHBaHHUA YIeOHOTO

00opymoBaHUs

HaunmenoBanue
CIECIHUATIBHBIX TOMEIICHUI
M TIOMEILEHHUH It
CaMOCTOSITEFHON paboThI

OCHaIIEHHOCTh CTICNUATBHBIX TOMEIIEHHI U NOMEICHHI ISt
CaMOCTOSATENIbHON paboThI

IIpucnoco0aeHHOCTh
TOMEIICHUI JIs
HCIOJIb30BAHUS HHBAIUIAMHU
M JIMLIAMH C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMH 3/IOPOBBSI

Aynuropus s
MIPOBEJCHUS 3aHATUH
ceMHHapckoro tuma 315

VYueOHble CTOJIBI, CTYJIBS, JOCKA, MEJ
IMepeHocHast Mpe3eHTAIIMOHHAST TEXHUKA (TTOCTOSHHOE XpaHeHnue B ay. 308)

MPUCTIOCOOIICHO
(MyJIBTHMEAMIHBIE CPEICTBA,
o0Jeryaronye BOCIpHITHE
3PUTENBHOM, CIIyXOBOM
nH(popManyn)

Aynuropus Juis
MIPOBEJCHUS 3aHATHI
ceMuHapckoro tana 316

Y4eOHbIe CTOIBI, CTYIIbS, IOCKa, MEI
TlepeHocHas mpe3eHTAMOHHAs TEXHKKA (IOCTOSHHOE XpaHeHue B ay. 308)

MIPUCTIOCOOJIEHO
(MyJIbTUMETUHHBIE CPEJICTBA,
o0Jeryaronye BOCIpHITHE
3PUTETBHOM, CITyXOBOM
uHpOpMaIUH)

JlekrmonnsIi 3am 320

V4eGHbIe CTOJBI, CTYJIbsI, JOCKA, MEJ
[MepeHocHas Ipe3eHTAMOHHAs TEXHUKA (IIOCTOSHHOE XpaHeHue B ayj. 308)

TIPHCTIOCOOIIEHO
(MyJIbTHMEAMIHBIC CPEICTBA,
oOJeryaromue BOCIpUiITHE
3PUTETBLHOM, CITyXOBOM
uHpOpMaIUH)

Aynuropust i
TIPOBEICHHS JICKIUI U
3aHATUI CEMUHAPCKOTO
Tumna 326

V4eOHbIe CTONbI, CTYJIbs, JOCKA
ITepeHOoCHast IPe3CHTALMOHHAS TEXHHKA (ITOCTOSHHOE XpaHeHue B aya. 308)

MPUCTIOCOOIEHO
(MyIBTHMEIHIHBIE CPE/ICTBa,
o0eryaromuye BOCIpUsTHE
3PUTENILHOM, CITyXOBOM
nH(popManyn)

Aynuropust i
TIPOBEICHUS JICKIUH U
3aHATHI CEMUHAPCKOTO
Tumna 326

VueOHbIe CTOJIBI, CTYJIbsI, I0CKa, Mell
[MepeHocHas pe3eHTAMOHHAs TEXHUKA (IIOCTOSHHOE XpaHeHue B ayj. 308)

MPUCTIOCOOIEHO
(MyJIbTHMEAMIHBIC CPEICTBA,
obJreryaroniye BOCIIpUATHE
3PUTENILHOM, CITyXOBOM
uHpOpMaIUH)

KommnsroTepnsiii kinace 301

21 xomnsrotep u3 Hux: 15 — AM/I K6; 3 — Compad Desko; 3 IBM -486DL
V4eOHbIE CTOIIBI, CTYJIbSL.

TIPHCTIOCOOIIEHO
(MyIbTHMEIHIHbIE CPECTBA,
obJreryaroniye BOCIIpUATHE
3PHUTETBHOM, CITyXOBOM
uHpOpMaIUH)

Aynuropus Juis
CaMOCTOSITENEHON paboThI
CTYZICHTOB

1K Pentium 1000MI'1; ¢ onepatnBHO# naMsThio 512 M6aiiT n mamsaThio Ha
kKecTKoM Jucke 8 ['6aiiT (2 mT.) ¢ BO3MOXKHOCTBIO IPOCMOTPa
BHJICOMATEPHATIOB U MPE3EHTAIHA.

Joctyn B UnTepHeT, k OBC, 31eKTpOHHBIM 00pa30BaTEIbHBIM U
MH(POPMAIIMOHHBIM pecypcaMm, 6a3e JaHHBIX 3IEKTPOHHOTO Katanora HU
PXTYVY, cucreme ynpasnenns yuaeousivu kypcamu Moodle, yaeGro-
METOMYECKHM MaTepuajaM.

ITepeHOCHas IPe3CHTALMOHHAS TEXHHKA (IIOCTOSHHOE XpaHeHue B aya. 308)
IIpunrep nazepHslit

Ckanep

TIPHCTIOCOOIIEHO
(MyIIBTHMEIMIHBIE CPEJICTBA,
o0Jeryaromme BOCIpHUITHE
3pHUTETBHOM, CITyXOBOM
nHpOpMAIHH)

13.1. Komnbrorepsl, HHGPOPMaLMOHHO-TeIeKOMMYHHKAIIHOHHBIE CETH, alllIapaTHO-
NMporpaMMHbIe U ayAUOBU3YAJIbHbIE CPeICTBA:




Hoyt6yk hp 4,2 TTu, ¢ omeparuBHON mamsaTeio 8 Moaiir, xecTkuMm auckom 1 ToOalT ¢
BO3MOJKHOCTBIO TIPOCMOTpa BHIEOMATEPHAJIOB W TIPE3CHTAllMi, C HEOrPAaHWYCHHBIM JOCTYIIOM B
WuTepuer, k DOBC, »/IeKTpOHHBIM 00pa30BaTEbHBIM M HH(QOPMAIMOHHBIM pecypcaMm, 0a3e JaHHBIX
JMIEKTPOHHOTO KaTtajmora WMHCTUTYTa, CHUCTeMe yrpaBieHHs ydeOHbIMH Kypcamu Moodle, yduebno-
METOUYECKHM MaTepraIaM.

ITpoexrop

Hocka

13.2. IIporpammHoOe o0ecnieuenune

1. Onmneparnmonnas cuctema MS Windows XP. TToareepxaenue nutensun: The Novomoskovsk
university (the branch) — EMDEPT — DreamSpark Premium
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5al0ad-c98b-e011-969d-
0030487d897

2. Ta6muunsrit npoueccop (LibreOffice Calc). Jlnnensus LGPLv3

14. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHU A JUCIAITJIMHBI

HaunmeHoBaHue OcCHOBHbBIE I0OKA3ATEJIH OUEHKH DopMbI U METOIbI KOHTPOJISI
pa3nesion OLIEHKH
Pa3nmen 1. Bnaem:
Jluneiinas anre6pa - OCHOBHBIC MOJIOKCHUS THHEHHOMN anreOpbl

- OCHOBHBIE MAaTEMaTHYECKUE METO/IBI,
MO3BOJISIFOLINE IPABHILHO c(hOPMYITHPOBATH L(EIb
U CIIOCOOKI €€ JOCTHKEHHUSI

Ymeem:

- HpI/IMCHﬂTL MaTEMATHYCCKHUE MCTOAbI JJI1
peuieHusd 3aga4, CBA3aHHLIX C aHAJIM30M H
CHHTE30M TE€XHOJIOIT'MYCCKHUX MNPOLUECCOB U
TEXHUYCCKHUX CUCTEM

- [IpumeHATs METO B! TMHEHHO anreOphl 11
peIeHNs] ONTUMHU3AIMOHHBIX 33724 TPH HAJTMYHH
OTpaHUYEHHUH

Braoeem:

- MaremMaTHYeCKUMHU METO/IaMU PEIICHUS
npo¢eCcCHOHATTBHBIX 3a/1a4 B 00JaCTH XUMUYECKOTO
aHajau3a

- AHATMTHYECKMMH M YHCICHHBIMH METOAaMHU
peleHns] ONTUMHU3AIMOHHBIX 337124 B 00JIaCTH
XUMHYECKOTO aHAJIN3a

Paznen 2. 3naem:
Bekropnas anre6pa - OCHOBHBIE MOJIO’KEHUSI BEKTOPHOH anreOpel,

- OCHOBHBIE MATEMaTHYECKHUE METO/IBI,
MO3BOJISIFOLINE MIPABUIILHO C(HOPMYJIMPOBATH LIEJb
U CIIOCOOLI €€ JJOCTHKEHUS

Ymeem:

- [IpumeHsAT, MaTeMaTHYECKHUE METOIBI IS
pelIeHus 3a4a4, CBA3aHHbIX C aHAIIU30M U
CHHTE30M TEXHOJIOTHYECKHUX MPOLECCOB
TEXHUYECKUX CUCTEM

- [IpuMeHsTh METO/IbI BEKTOPHOIT anreOphI st
peL[IeHI/Iﬂ OINITUMH3AITMOHHBIX 3a1a4 l'lpI/I HAJIMYNUHU
OTpaHHYCHHIH

Bnaoeem:

- MaTeMaTHYeCKUMI METOAaMH PELICHUS
MpoQeCcCHOHATBHBIX 32129 B 00JIACTH XUMUAYECKOTO
aHajan3a

- AHaIlI/ITl/ILleCKI/IMI/I W YUCJICHHBIMH MECTOAaMU
peL[IeHI/Iﬂ OIITUMHU3AITMOHHBIX 3a1a4 B 06J'IaCTl/I
XUMHUYECKOTO aHaJIM3a



http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d897

Pa3nen 3.
AHanuTHYECKAs TCOMETPUS

3naem:

- OCHOBHBIE MIOJIOKCHUS AaHAIUTHYECKON
TeOMETPHUHU

- OCHOBHBIE MAaTEMaTHYECKHUE METO/IBI,
MO3BOJISIFOIINE MIPABHILHO C(HOPMYIIHPOBATH IIEIh
U CIIOCOOKI €€ JIOCTHKEHHUS

Ymeem:

= HpI/IMeHﬂTB MaTEMATHYCCKHUE MCTOAbI JJI1
peuieHus 3aga4, CBA3aHHLIX ¢ aHAJIM30M H
CHHTE30M TE€XHOJIOT'MYCCKHUX MMPOLUECCOB U
TEXHUYCCKUX CUCTEM

- IIpumMeHsTh METObI AHATUTUUECKON FEOMETPUN
JUISL pellIeHHs] ONTUMHU3AIMOHHBIX 337124 TIPH
HaJIMYUM OTPaHUYCHUN

Bnaoeem:

- MaTteMaTH4eCKUMH METOAaMU PELICHUS
npodecCHOHANBHBIX 3aa4 B 00JaCTH XMMHYECKOTO
aHanm3a

- AHaITUTHYECKUMH U YHCIICHHBIMH METOaMU
pelIeHns: ONTUMU3AIMOHHBIX 331a4 B 00J1aCTH
XMMHUYECKOTO aHaIIH3a

Paznen 4.
.DIeMeHTBI TEOPUH MHOXKECTB

3naem:
- OCHOBHBIE MOJIOKECHUSI TECOPHH MHOXKECTB

- OCHOBHBIE MATEMATUYECKHAE METOIBI,
MO3BOJISIONIHE TIPABIIBHO C(HOPMYIIUPOBATH IIETTh
U CIIOCOOBI €€ JJOCTHKEHUS

Ymeem:

- [IpMeHSTh MaTeMaTHYeCKUE METOIBI IS
peIIeHNs 3a/1a4, CBI3aHHBIX C aHATM30M H
CHHTE30M TEXHOJOTHYECKHX MPOIECCOB U
TEXHUYCCKUX CHCTEM

- [IpuMeHsTh METOIbI AaHATUTHIECKOI TeOMEeTPHI
JUTSL pellieHHs] ONTHMHU3AIMOHHBIX 33/1a4 TIPH
HaJIMYAY OTPAaHUICHUI

Braoeem:

- MaTreMaTH4eCKHMH METOIaMH PELICHHUS
MpogecCHOHATBHBIX 32129 B 00JIACTH XHMUYECKOTO
aHaNM3a

- AHaTUTHYECKMMH U YHCIICHHBIMH METOIaMU
pelIeHns] ONTUMHU3AIMOHHEIX 33124 B 00J1acTH
XMMHYECKOT0 aHajIn3a

Pa3gen 5.
JuddepennpanbHoe HCUUCTICHHE
(YHKIMY OJTHOH TIepeMeHHOI

Bnaem:

- OCHOBHBIE NONOXKEHUS AU PepeHInaTHLHOTO
HCUUCIICHUS

- OCHOBHBIE MAaTEMaTHYECKUE METO/IBI,
MO3BOJISIFOIINE IPABHILHO C(HOPMYITHPOBATH I[EIb
U CIIOCOOLI €€ JJOCTHKEHUS

Vmeem:

- HpI/IMCHﬂTB MaTEMATHYCCKHUE MCTObI JJIs
peuI€HuA 3a4a4, CBA3aHHLIX C AaHAJIM30M H
CHHTE30M TECXHOJIOIT'MYECCKUX NPOLUECCOB U
TEXHUYCCKHUX CUCTEM

- Ipumensts MeTobI A PepeHInaTbHOTO
WCUYHCIICHUS [UTSl PELIEHHs] ONITUMU3AIIMOHHBIX
3a7a4 NP HATHYUH OTPaHIMYCHUIN

Braoeem:

- MaTteMaTHYeCKUMH METOAaMH PEIICHUSI
podeCCHOHATBHBIX 3a/a4 B 00JaCTH XUMHUYECKOTO
aHam3a

- AHATUTHYECKUMU U YHCIIEHHBIMA METOJAMK
pelIeHrst ONTUMHU3AIMOHHBIX 33/1a4 B 00J1acTH
XUMUYECKOI0 aHaau3a

OHeHKa 3a 9K3aMeH | CEMECTp

Pa3znen 6.
OyHKIHH HECKOJIBKHX MTEPEMEHHBIX

3naem:

- OCHOBHBIE TIOJIOKEHUS TEOPHH (PyHKINH
HECKOJBKHX TePEMEHHBIX

- OCHOBHBIE MATEMATUYECKUE METOIbI,




M03BOJISIOLINE PABHILHO c(HOPMYIIHPOBATH LIEIIb
U CIIOCOOBI €€ JOCTHIKCHUS

Ymeem:

- [IpMeHSTE MaTeMaTHIeCKUEe METOIBI IS
pelIeHuUs 3a/1a4, CBA3aHHBIX C aHATM30M U
CHHTE30M TEXHOJIOTHUECKHX MPOLIECCOB U
TEXHUYCCKUX CHCTEM

- IIpuMeHATh METOBI TEOPUH (YHKLIUH
HECKOJBbKUX TIEPEMEHHBIX

JUISL pellleHHs] ONTUMU3AIMOHHBIX 33/1a4 TIPH
HaJIMYMU OTpaHUYEHUHN

Braoeem:

- MaremMaTH4ecKHMH METOaMH PEIIeHHs
npodecCHOHANBHBIX 33124 B 001aCTH XUMUYECKOT0
aHaIM3a

- AHaIUTUYECKUMHU U YUCICHHBIMU METOAAMU
pelIeHns] ONTUMHU3AIMOHHEIX 331a4d B 00JIaCTH
XMMHYECKOTO aHaIn3a

Pazgen 7.
WHrerpansHoe ucunciienne GyHKINN
OJIHOH MepeMeHHOH

3uaem:
- OCHOBHBIE NTOJIOKEHUS UHTETPAIBHOIO
WCYUCICHUS PYHKIMH OJHOM MepeMEeHHON

- OCHOBHBIE MATEMaTHYECKUE METO/IBI,
MO3BOJISIFOLIKE MTPABUIIBHO C(HOPMYJIHPOBATH IIEJb
U CIIOCOOKI €€ JJOCTHKEHHUS

Ymeem:

- HpI/IMeHﬂTB MaTEMATUYCCKHUE MCTO/AbI JIJIs
peuieHus 3aga4, CBA3aHHLIX C aHAJIM30M H
CHHTE30M TE€XHOJIOT'MYCCKHUX IPOLUECCOB U
TEXHUYCCKHUX CUCTEM

- IIpMeHSATh METOIBI HHTETPAITBEHOTO UCYHUCIICHUS
JUTSL pellieHHs] ONTHMH3AIMOHHBIX 33134 TIPH
HaJIMYAY OTPAaHUICHUI

Baaoeem:

- MaTreMaTH4eCKHMH METOIaMH PELICHUS
npo¢ecCHOHATBHBIX 32129 B 00JIACTH XHMUYECKOTO
aHaNM3a

- AHaNIMTHYECKUMH U YUCICHHBIMU METOIAMHU
pelIeHns] ONTUMHU3AIMOHHEIX 33124 B 00JIacTH
XMMHYECKOTO aHaJIn3a

Paznen 8.
Juddepennmanbable ypaBHSHUS

3naem:

- OCHOBHBI€ TIOJIOKEHHS TEOPHU
i depeHIaNbHbIX ypaBHEHNUI

- OCHOBHBIE MATEMaTHYECKHUE METO/IBI,
MO3BOJISIFOIINE IPABHILHO C(HOPMYIHPOBATH I[EIb
U CIIOCOOBI €€ JJOCTHKEHUS

Vmeem:

- HpI/IMCHﬂTB MaTEMATHYCCKHUE MCTOIbI JJIs
pemcHu 3a1a4, CBA3aHHBIX C aHAJIM30M U
CHHTE30M TE€XHOJOTUYECKUX NMPOLECCOB U
TEXHUYCCKHUX CUCTEM

Braoeem:

- MaTteMaTHYeCKUMH METOAaMH PEIICHUSI
npo(heCCHOHANBHBIX 33/1a4 B 007aCTH XMMUYECKOTO
aHam3a

- AHATUTHYECKUMU U YHCIIEHHBIMM METOJAMK
pelIeHrst ONTUMHU3AIMOHHBIX 33/1a4 B 00J1acTH
XUMHUYECKOTO aHaJIM3a

Pasgen 9.
WHTerpaisHOe HCUHClIeHHe (YHKIUK
HECKOJIbKUX MEPEMEHHBIX

3naem:

- OCHOBHBIE TTOJIOKECHHUS TEOPUH UHTETPATTBHOTO
MCYHCIICHUSI QDYHKIMU HECKOJIBKHUX MEPEMEHHBIX
- OCHOBHBIE MATEMATUYECKIE METOIBL,
MTO3BOJISIONINE TPABHIBHO C(HOPMYIUPOBATH IIEJTh
U CITIOCOOKI €€ TOCTHKEHHMS

Ymeem:

- [IpuMeHsTE MaTeMaTH4ecKue METOIbI IS




pemeHus 3aaa4, CBA3aHHbIX C aHAJIU30M U
CHUHTE30M TE€XHOJOIMYECKUX NPOLECCOB U
TEXHUYCCKHUX CUCTEM

- IIpuMeHATh METOBI TEOPUH UHTETPATIBHOTO
UCUYHCIICHUS (PYHKIIMN HECKOJIBKHUX IEPEMEHHBIX
JUISL pellIeHHs] ONTUMU3AlMOHHBIX 33134 IPH
HaJIMYUU OTpaHUYEHUHN

Braoeem:

- MaremMaTH4ecKHMH METOaMH PEIIeHHs
npodecCHOHANBHBIX 3324 B 001aCTH XUMUYECKOT0
aHaIu3a

- AHaIUTUYECKUMHU U YUCICHHBIMU METOAaMH
pelIeHns] ONTUMHU3AIMOHHEIX 331a49 B 00JIaCTH
XMMHYECKOTO aHaIn3a

Paznen 10.
DJIEMEHTBI (YHKIMOHATEHOTO
aHaIm3a

Bnaem:

- OCHOBHBIEC TTOJIOKEHUS (byHKIII/IOHa.]'H)HOFO
aHaJm3a

- OCHOBHBIE MAaTEMaTHYECKHUE METO/IBI,
MO3BOJISIFOLINE MIPABHILHO C(HOPMYJIHPOBATH IIEJb
U CIIOCOOKI €€ JJOCTHKEHHUS

Ymeem:

- HpI/IMeHﬂTB MaTEMATUYCCKHUE MCTO/AbI JIJIs
peuieHus 3aga4, CBA3aHHLIX C aHAJIM30M H
CHHTE30M TE€XHOJIOIT'MYCCKUX MIPOLUECCOB U
TEXHUYCCKUX CUCTEM

- IIpuMeHsTh MeTOBI (DYHKIIMOHAIBHOTO aHaIN3a
JUTSL pellIeHHs] ONTUMHU3AIMOHHBIX 33/1a4 TIPH
HaJIMYAY OTPAaHUICHUI

Baaoeem:

- MareMaTH4eCKMMH METOIaMH PEIICHUS
npo¢ecCHOHATBHBIX 3a/1a9 B 00JIACTH XHMUYECKOTO
aHaNIM3a

- AHaJIMTHYECKUMH U YUCICHHBIMU METOIAMHU
peIICHNs ONTHMH3AIMOHHBIX 33/1a4 B 001acTH
XHUMHUYECKOTO aHaIN3a

Paznen 11.
OyHKIHH KOMIIEKCHOTO
MEPEMEHHOTO

3naem:

- OCHOBHBIE TTOJIOKECHHUS TEOPUH (HYHKIIUH
KOMIUIEKCHOTO NIEPEMEHHOT0 JIMHEHHOH anreOpsI

- OCHOBHBIE MATEMATUYECKHIE METOIBL,
MTO3BOJIAIONINE TIPABUIIBHO C(HOPMYIUPOBATH IIEJTh
U CITIOCOOBI €€ JOCTHKEHUS

Ymeem:

- HpI/IMCHﬂTB MaTEMATHYCCKHUE MCTOIbI JJIs
pemcHu 3a1a4, CBA3aHHBIX C aHAJIM30M U
CHHTE30M TE€XHOJOTUYECKUX NMPOLECCOB U
TEXHUYCCKHUX CUCTEM

- IIpuMeHATh METOBI TEOPUH (YHKIIUH
KOMIUIEKCHOTO MIEPEMEHHOTO IS PEIIeHHs
ONITHMU3AIMOHHBIX 3a/1a4 MIPU HATHIHN
OTpaHUYEHHUH

Braoeem:

- MaTemMaTH4YeCKUMHU METOAaMH PECIICHUSA
poeCCHOHANBHBIX 33/1a4 B 00JIaCTH XUMHYIECKOTO
aHaIM3a

- AHATUTHYECKUMH U YHCIICHHBIMHA METOIaMU
pelIeHns: ONTUMU3AIMOHHEIX 331a49 B 00JIacTH
XHMHUYECKOTO aHAIN3a

Paznen 12.
Yucnossie U QyHKIHMOHAIBHbIE PSIIbI

Bnaem:
- OCHOBHBIE MOJIOKEHHSI TEOPHHU PSIIOB

= OCHOBHBIG MAaTEMAaTHYCCKUC METOABI,
MO3BOJISOIIKE MTPABUIIBHO C(HOPMYIHPOBATH LEIh
U CIIOCOOBI €€ JOCTHIKEHUS

Ymeem:

= l_lpI/IMeHﬂTb MaTEeMaTUYCCKUEC METOAbI IJIs
peL[IeHI/Iﬂ 3a41a4, CBA3aHHBIX C AaHAJIU30M H
CHHTE30M TE€XHOJIOTHYECKHX MPOLECCOB H




TEXHUYCCKHUX CUCTEM

- IIpuMeHSTh METOBI TEOPUH PSIOB IS PEIICHUS
ONTHMU3ALMOHHBIX 3a/1a4 [IPU HATHIHN
OrpaHUYeHUN

Bnaoeem:

- MaremMaTH4ecKUMH METOIaMH PEIIeHHs
npodecCHOHATBHBIX 3a/1a4 B 00J1ACTH XMMUYECKOTO
aHanm3a

- AHaTUTHYECKUMH U YHCIICHHBIMU METOaMU
pelIeHns] ONTUMHU3AIMOHHEIX 331a9 B 00JIaCTH
XMMHUYECKOTO aHaJIN3a

Pa3znen 13.
OrnepannoHHOE HCUYHCIICHHE

3naem:

- OCHOBHBIE MTOJI0KEHUS ONEPartTMOHHOIO
HUCYHUCIICHUA

- OCHOBHBIE MATEMATHYECKHUE METO/IBI,
MO3BOJISFOLINE IPABHIBHO CHOPMYIHPOBATH LEIb
U CIIOCOOBI €€ JOCTHKECHUS

Ymeem:

- [IpUMEHSTH METO/IBI ONEPALIMOHHOTO UCUHCIICHUSE
JUISL PEIIEHHS 3a/1a4, CBA3AHHBIX C AHAIH30M |
CHHTE30M TEXHOJIOTHYECKHUX MPOLECCOB
TEXHUYECKUX CUCTEM

Bnaoeem:

- MareMaTH4eCKHMH METOIaMH PEIICHHSI
npo(eCCHOHANBHBIX 33124 B 00J1aCTH XMMUYECKOTO
aHanM3a

- AHAJINTUYECKUMH U YUCIEHHBIMA METOAAMH
PpEIIeHNs ONTHMH3AIIMOHHBIX 33/1a4 B 001acTH
XUMHYECKOTO aHAIM3a

OueHka 3a 9K3aMeH 2 ceMecTp

AHHOTALNUSA
padoyeii nporpaMMbl JUCHUIITUHBI
b1.0.07 MaremaTuka

IIpunoxenue 1.1

1. Ob6mas TpynoemkocTh (3.e./ ak. 4ac): 12/432. ®dopma MPOMEKYTOUHOrO KOHTPOJIS: IK3aMEH.
JucnunuHa uzyyaercst Ha 1 kypce B 1, 2 cemecTpax.

2. MecTo IMCHUILUIAHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Juctmmanaa B1.0.10 Martemaruka otHocutcst K OOs3aTenpHONM yacTd Omoka 1 JIMCIIMIUIMHBL
(Monynm). JlucumruinHa OasWpyercs Ha 3HAHUAX, MOJNYYEHHBIX IMPU HM3YYCHHH alreOpbl, TEOMETPHH,
3JIEMEHTAPHBIX (QYHKIMK U TipaBi nuddepeHnpoBanrs B 00beMe IKOIBHON MPOTPAMMBI, U SBIISIETCS
OCHOBHOM JIjIsi TMOCHSAYIOIIMX TUCIMILIMH: KypcOB (DM3MKH, XHMHH, a TaKXKe IUCHUIUIMH XUMHKO-
TEXHOJIOTHYECKOT'O HAMPABJICHUS: OpraHUIeCKas XUMUS, HEOPTaHUIECKAsT XUMUSI, METUITUHCKAS XUMUS U

T. II.




3. Ilesb ¥ 321241 M3YYeHUsT TUCIHILTHHBI
Llenbl0 OCBOGHMS AUCUMIUIMHBI sBisgercss oOecreueHue 0a30BOi  IMOATOTOBKHU
CTy[[eHTOB B O6HaCTI/I NPpUMCHCHHA MAaTCMATHYCCKUX MCTOAOB WM OCHOB MATEMAaTUYCCKOI'O
MOACIIUPOBAHHS B HpaKTH‘ICCKOﬁ JCATCIIBHOCTH
OCHOBHI)IMI/I 3aga4aMi U3y4CHUS JUCHHUIUINHBI ABJIAIOTCA:
— HOJ'IyLICHI/IC TEOPETUICCKUX 3HAHUN n3 pa3JIn4YHbIX pa3aciioB MaTCMaTHUKH,
q)OpMI/IPYIOHlI/IX Pa3BUTHUC HABBIKOB COBPCMCHHOI'O BHJ1d MaTEMATUYCCKOT'O MBIIIIJICHUS
— OCBOCHUC MATEMATUYCCKUX METOAOB MW OCHOB MATCMAaTHYCCKOTO MOACIUPOBAHUS,
WCTIONB3YEMBIX TIPH PEIIEHUH TUTIOBBIX 3a/1a4 MPO(eCCHOHATBHOM NIeATENbHOCTH
- OCBOCHHC CUCTCMHOI'0 IMmoAaxona Ajid pCHICHHA IOCTABJICHHBIX 3aaa4d OINTUMAJIbHBIM
crmocodoM.

4. Coaepxxanue TMCHUNIMHBI

Jluneiinas anreOpa, BeKTOpHas anredpa, aHAJUTHYECKAsh T'€OMETPHSA, 3JIEMEHTHI TEOPUU MHOXKECTB,
I depeHInanbsHOe UCUHCIeHne (YHKIUN OJHOM MEepeMEeHHOW, (PYHKIMH HECKOJIBKUX MEepPEeMEHHBIX,
UHTETPAIIbHOE HCYHMCICHUE (YHKIUMM ONHOW mepeMeHHOH, auddepeHnnanbuple  ypaBHEHHS,
WHTErpaIbHOE MCUUCIICHNE (QYHKIUH HECKOIBKHUX MEePEeMEHHBIX, 3JIEMEHTHl (PYHKIMOHAILHOTO aHANN3a,

(YHKIMU KOMIUIEKCHOTO TEPEMEHHOTO,

HCYHUCIICHHUC.

YHUCIOBbIE W (DYHKIHOHAJILHBIE PSIbI,

OICpaliMoOHHOC

5. IlnaHupyeMble pe3yJibTaThl 00yUeHHUsl 110 AUCHHUIIMHE, 00eclieYrBaOLIue JOCTHKEeHIe
IUVIAHUPYEMBbIX Pe3y/IbTATOB OCBOEHHsI 00pa30BaTe/IbHON NPOrpaMMbl

HaumenoBanue
KaTeropuu
(rpynme) YK

Kon 1 naumenosanune YK
BI)IHyCKHI/IKa

Kon n HaumenoBanue uHnukaropa nocTmwkenns YK

CucreMHOE 1

YK-1. Crocoben
OCYLIECTBJISATh IIOUCK,
KPUTUYECKUN aHAINU3 U

YK-1.1 AnanuzupyeT 3a1aqy, BbICIAA € 6a30BbIC
cocraBistronne. Onpenensier, THTEPIPETHPYET U PAHKUPYET
nH(bOpMaLHIo, TPeOYyEeMYIO IS PELICHHUS TOCTABICHHOM
3a1a9K

'VYK-1.2 OcymecTBisieT TOUCK HHPOPMAITUH TS PEIICHUS
MOCTaBJICHHOM 3a/1a4y 110 PA3IMYHBIM THIIAM 3alIPOCOB
'YK-1.3 IIpu o6paborke nHGOpMaIMU oTar4YaeT GpakThl OT

METOAOB PCUICHUA

CIIOCOOBI MX PEIICHHS,
UCXOMs U3 IEHCTBYIOIIHNX
[IPaBOBBIX HOPM,
MMEOIUXCS PECYPCOB U
OrpaHUYEHUI

KpUTHYECKOE cUHTE3 HHPOpMaIInH,
MBIIIJICHUE IIPUMEHATH CHUCTEMHBIN MHCHPIP'I, HHTepHpeTaHHﬁ, OIICHOK, (1)OpMI/IpyeT COOCTBEHHBIE
HOAXOJ, I PELIEHUS MHEHUS ¥ CYXKJICHUS, apTYMEHTUPYET CBOH BBIBOJIBI M TOUKY
MOCTaBJICHHBIX 3a7a4 SPCHMA,
'YK-1.4 PaccmarpuBaeT u IpeyiaraeT BO3MOXKHBIE BapUaHTHI
[pELIEHHUs TOCTABJIEHHON 3a/1auM, OLICHUBAsI UX JIOCTOUHCTBA U
HEIOCTaTKH
VK-2. CriocoGen YK-2.1 OnpenensieT Kpyr 3a1a4 B paMKax MOCTABJICHHOM
OTIpe/IeIIsITh KPYT 337124 B LIEJTH, OTIPEACIISET CBA3H MEXITy HUMH U OKUaeMble
paMKax MOCTaBJIeHHO# renu | PE3YIBTAThI HX PEHICHNA
1 BBIOWPATh ONITUMAIIbHBIC
OnruMusanus

Ob6menpogeccnonanbubie komnereHunu (OIK) 1 uHANKATOPBI MX TOCTHKEHUS



HanmenoBanue
KaTeropuu

Kon n nanmenosanune OIIK Ko u HaumenoBanue nnaukatopa aoctkenus OIK
(Tpyrmmsl)
OIIK
OIIK2 Cniocoben OIIK-2.1 3naeT coBpeMeHHBIE MaTeMaTHIECKUe U (PU3UKO-
HCIIOJNIL30BATh XMMHYECKHE METO/IBI IS PELIEHHs 3a1a4 Mpo(heccuoHanbHOM
EcrecrBennoHayHast MareMaTH4ecKkue, QU3MUECKUE, | NeATETLHOCTH
IIOArOTOBKA (HhU3MKO-XMMHYECKHE,

OIIK-2.2 BiazeeT 1 UCIOJIB3yEeT COBPEMEHHBIE METOIBI M Oa3bI

XUMUYECKHAE METOMIBI IS N
JAaHHBIX JUIS peIIeHHs 3a1a4 MPopecCHOHATBHOMN NesITeNbHOCTH

peleHus 3a1a4
IpO(eCcCHOHANBHON OIIK-2.3 [IpumeHsieT 0OCHOBHBIE SKCIIEPUMEHTAIBHBIE METOBI
ACATEILHOCTH HCCIeToBaHMs HU3NKO-XMMUYECKIX CBOMCTB BEUICCTB, a TAKXKE
TEOPETUUECKUE 3aKOHBI €CTECTBCHHOHAYYHBIX JUCLUILINH K
PELICHUIO IPAKTUYECKUX BOIIPOCOB XUMHUYECKOH TEXHOIOTUU

B pe3yJjbTaTe H3YYCHUA TUCHUIIJIMHBI CTYACHT 6aKaJ1aBpnaTa JOJIZKECH:

3uamo:

- OCHOBHBIC TTOJIOKCHHUS aHATUTUYECKOI TeOMETPUH M JIMHEWHOW anreOpbl, OCIIe0BaTeIbHOCTH
U pangel, auddepeHIATPHOE W HWHTETPANbHOE HWCYHUCIEHUs, TuddepeHInalbHble ypaBHEHUS,
OIEPALMOHHOE UCUYHCIICHUE;

- OCHOBHBIE MAaTEeMaTHYECKHE METOJbI, MO3BOJIOIINE NPaBWIBHO c)OpMyIHpOBaTH WLENIb U
CITOCOOBI €€ JJOCTHIKEHHS,

Ymems):

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

- [pUMEHATh MeToabl IU(QepeHUnaNTbHOT0 W HHTErPAJbHOIO HMCYHMCICHUS Ul PeLIeHHUs
ONTUMM3ALMOHHBIX 3324 IPH HAINYUN OTpPaHUYCHUIN

Bnaoems :

- MaTeMaTH4eCKUMH METOJaMH pelIeHUs Npo(ecCHOHANBHBIX 3a/lad B 00JACTH XUMHYECKOTO
aHamn3a.

- AHAJIMTUYCCKUMU W YUCICHHBIMHU MCTOJaMH PCHICHUA OINTUMU3ALMOHHBIX 3a7a4 B obnactu
XUMHNYCCKOI'O aHaJInu3a.

6. Buabl yueOHoii padoThl M MX 00beM

Bun yueGHO# paboThl Bcero gacos
1 2

KonTakTHas padoTa 00y4a0mierocs ¢ mexarorniecKuMu 44,6 22,3 22,3
padoTHHKaMHu (Bcero)
KonTakTHas padoTa, ayiuTopHas 44 22 22
B TOM YHCIIE: - - -
Jlexun 12 6 6
Ipakrryeckue 3ausaTus (I13) 32 16 16
Bun aTTecTanuu (3K3amMeH) 0,6 0,3 0,3
CamocTosiTeIbHAsI pa6oTa (Bcero) 370 185 185
KonrtakTHas camocTosiTebHAsi padoTa (TpyNIoBbIC 4 2 2
KOHCYJIbTAIIMH U WHIMBUIyallbHAs paboTa 00yJaroIIuXCs ¢
HeJarorndyeckuM paboTHHKOM)




IIpopaboTka JEeKIIMOHHOr0 MaTepuaa 80 40 40
[ToaroToBKa K MPAKTUYECKUM 3aHSITUSM 80 40 40
IToaroToBKa K KOHTPOJIBHBIM IMyHKTaM 206 103 103




