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YTBEPAKIARKD

Ipencenarens YMC

HaupasIeRus HOAT0TOBKH BHOIoOTHIeCKNe

HayKH a— _ npod. anamon I H,
JIUCT AKTYAJINIAIIIN

K paboyci nporpamme, yucbHo-MeToaudeckum MaTepaaiam (YMM)
n qonay oncrodHsIx MaTepuanos (GPOM) yuebnoii aucumnaanbr «KpanTosast SuoNorasy
(nanpas.tenne noaroropku 06.03.01 Buonorns)

B CoOTBCTCTBHH ¢ OCHOBHOH 00pa3oBaTenbHOW mporpaMMol BBICIIEI0 0Opa3oRaHML IO
Hanpaplenuio noarotoBku 06.03.01 buonmorns 2022 r. » y4eOHLIM IIaHOM TIO HATPABIEIMIO
noarotoskn  06.03.01  buomorus, yreepxiesusiM  ®IBOY BO BI'MY Munsupasa Poccun
24.05.2022r., uporoxon Ne 5, mpomenen ananus paGoueit mporpaMmbl, YMM u ®OM yuebHoit
mcnuinanLl Kpantoras 0HOIOrUA.

Conepxanue 1 cTpykrypa pabouell nporpamMmbl oleHeHa W TISPECMOTPEHA B COOTBETCIBUM C
®I'OC BO 3++,

PaGoyvast uporpamma ywebro# ancrwmmras KpanTtosag 6uonoras coorserctsyer QOII 2022r. n
yueOnomy mnany 2022 r. mo naupasienuio noyrotosxn 06.03.01 buoxorus. B paloueii uporpamve
JUCLMIIAIL! KOJIMYCCTBO W PACTpCACICHHE 4YacOB IO CEeMEcTpaM, HA3BAHWUE TCM  JIeKIui,
TIpaKTHUeCKuX 3aHsTHi, Buinl CPO ocralorea Gez uzmeHeHnit. ¥YMM coCTaBiIE€HBl B COOTBETCTBUM C
pabouyeit nporpammol yuebmoit numcumumnn  KsanTosags Ouomorms Ge3 wmamcHenuil. DOCwH:
AKTYa@)IM3UPOBAHbl TECTOBBIC 3aJaHWsA, BOTIPOCH! K 3ayeTy, pazpadoTaHkl CUTYAIMONHLIE 3ajauus ¢
YHETOM pa3sBUTHA HAYKH, 00pas0BaHus, TEXHUKHA U TEXTIOIOTHH.

B paboucit mporpaMme 1iepecMoTperhl KOMIIETEHIIUH U METOBI OTICHHBAHHS,

Pabouwas nporpamma mucnunnuHbl  KeanToBas Ouomormst 2022r. akTyalu3upoBaHAa U
AIAITHPOBAHA € YHCTOM BKIada 6I/IOMG,I[PII_[HHCKI/IX HAaYK, KOTOPLIC OTpaMareT COBpCMCHHBIﬁ HaquBIﬁ H
TEXHOMOI HYESCKMA YPOBEeHh DPa3BHTMS KAWHUYECKOH OpPakTHKHA, A TaIoKE TEKYTIHE ¥ OXHIAEMEIC
TOTPCOGHOCTH OOIMECTRA U CUCTEMBI 3/IPABOOXPALICINSL.

[porpamma oBuoB:iena mo pesynbraTaM BHYTPEHHEH OLICHKY 1 aHANTN3a THTCPATYPHI.

OGeyxzento U yTBepxIcHO Ha 3acefanmu kadeapel MeauuuHCKOR QH3HKH ¢ KYpPCOM

MH)OPMATHKH
[Tpotokon Ne 10 «6» mpaus 2022r.
3as. kadeupoi . Kyapeiiko A.A.

O0cy:xIeHo U yTBepAkReHo Ha 3acedannd [ [MK ccTecTReRHO-HAYIHBIX KU CUMILIHT
[lpoToxona Ne 7 oT «7» uroxst 2022 1.

Obcyx/IeHO U YyTBepXKIeHo Tia 3ace anun ¥ MC HaupaBICHUA MOATOTOBKM BHOMOrUs
[Tporokox Ne 10 or «14» utons 2022 r.



IIpu paspabotke pabodeil mporpamMmbl y4eOHOH IHCHHILIMHBI (MOAXYINSA) B
OCHOBY ITOJIOXEHBI:

1.®I'OC BO mno Hampasienuto mnoarotoBku 06.03.01 buomorus,
YTBEPKICHHBIH MuHHCTEPCTBOM oOpazoBaHus 5§ HayKH PO
«7» aBrycra 2020 r. Ne 920.

2.VuebHpii man mno HamnpaBiaeHuto moarotoBku 06.03.01 buonorus
(ypoBeHsb Gakanaspuara), yTBepXKIeHHbIH YueHsiM coseroM ®I'BOY BO BI'MY
Mumusapasa Poccun «25» mas 2021 r. mpotokon Ne 6.

3. ITpodeccuonanbblii cranaapt «llenaror (mexaroruveckas HesTeIbHOCT
B chepe IOMKOIBHOrO, Ha4yaJbHOTO OOIIEro, OCHOBHOTO 00INEro, CpexHero
obmero obpasosaHus) (BOCIUTATENb, YYHTENb)», YTBEPKICHHBIM IPHKA30M
MuHuCTepCTBA TpyAa W colManbHOM 3ammTel Poccmiickoift ®enepammum ot 18
okTsi0pst 2013 r. N 544=.

4. TIpodeccuonanbHblii  craHaapT  «Mukpobuonor»,  yTBEPKICHHBIM
npukazoM MHHHCTEPCTBA TpyAa M COLMaNbHOH 3amuThl Poccuiickoit Oenepanun
ot 31 oktsa6ps 2014 rona N 865#.

PaGouas mnporpamma y4eOHON [AHCHMIUIMHBI (MoAyss) oxobpeHa Ha

sacefauM  Kapenpsl MenuuuHcKod GH3MKH ¢ KypcoM HHpOpMAaTHKH

oT «03» urons 2021 r. mpotokoin Ne 6.
3aBenyromuit Kapenpoit (-%/ A.A. Kynpeiixo

Pa6ouas mporpamma y4eOHOM IUCUMILIMHBI (Momyis) omobpena YMC
MEIUKO-TIPO(QUITAKTUYECKOT0 bakynpTera c OT/JeNIeHHEM O6uonoruu
oT «24» nronst 2021 r. mpotoxoi Ne 10.

[Ipencenatens

y4eHoro coera (axynbTeTa 7~ ) 1LH.Tammos
Pa3paGoTYyHKH: ﬂ /

[Ipenonapatreins v, P.A. baiipamryiioB
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1. MOACHUTEJIbHASA 3AIIMCKA

1.1. Ilesu 1 3aaa494 AHCHHIJIHHBI -

Ienbto yuebHo# mucumnnunbl «KBanTOBasg — OWOJIOrHs»  SIBISETCS
hopMupoBaHHe U pasBuTHE Y OOyuarommuxcs craefyroumx komnerenuuii: OIIK-6
(OINK-6.2) / B/03.7 (15.010), OIIK-8 (OIIK-8.3) / A/01.6.

IIpenonasanue yyeOHON qucHUIUIMHEL «KBanTOBas OHOJIOIUS» CTPOUTCS HA
COYETAHUH JIEKIMH, IPAKTHYECKHUX 3aHATHN U Pa3IuuHBIX GOPM CaMOCTOATENbHOM
paboTsl cTyaeHToB. Ha mpakTHdecKuX 3aHATHAX GOPMHPYIOTCS YMEHHS pellaTh
3a/1a4i KBAHTOBOW OMONIOrMH, BHHKATh B Ipollecc UX perueHus. [IpexycMoTpeHsl
ay/[IMTOPHBIE CaMOCTOSATENIbHbIE PabOThl IO OCHOBHBIM TeMaM Kypca, a TaKke
JTOMAIlHUE 3a/IaHHUs.

JIMCUMIIMHA [peJacTaBisieT Cco0od BBeJEHHE B METOABI KBAHTOBOH
OUOJIOTMHM ¥ pPEeIleHUS NapaMeTPUYeCKHX KpaeBbIX 3ama4 Ui MOJCIUPOBaHHA
KBAHTOBBIX CUCTEM BO BHEIIHHUX ITOJIAX.

B pesynbrare M3y4eHMs CTYAEHTBI HOJDKHBI YCBOHTH OCHOBHBIC TOHATHA,
METO/Ibl, 4 TAKXKE OBJIAJI€Th HaBLIKAMHU CAMOCTOSTEJIbHOM IIOCTAHOBKH U PEIICHUA
3a71a4, CBSA3aHHBIX C H3y4aeMOH IMCIMITIIMHOM.

I[IpeamosaraeTcs, YTO IOCJE OCBOEHMS HM3IIOKEHHBIX B Kypce METOJOB H
aIrOPUTMOB CTYJEHT-0akalaBp CMOXKET MEPeTH K M3YYCHHIO IPUIIOKEHHH IO
CreNUATH3UPOBAHHBIM HCTOYHHUKAM.

3aga49d OUCIUAIIIMHEI:

— 03HaKOMJIGHHE CTYJIEHTA C OCHOBHBIMHU ITOHSATUSMH U METOJaMH KBaHTOBOM

OHOJIOTHH;

— pacCMOTpEHHE METOJOB pPElIeHHs MapaMeTPHYeCKUX KpaeBbIX 3a/ad H

TIOCTPOEHHS AITOPUTMOB UIA  MOJICIMPOBAHUSA KBAHTOBBIX CHCTEM BO

BHEITHUX ITOJIAX.

1.2. Mecto aucuunaunbl B crpykrype OOII 6akanaspa

JucnunnuHa KsantoBas OmoJorHs u3ydaeTcs Ha 2 rogy oOydeHus Ha 3
ceMecTpe, M3ydalolas HCIIOJIb30BaHME METONOB B DELICHHH MapaMeTpHYeCKHX
KpaeBbIX 3aad JUIs MOJAETHPOBAHHS KBAHTOBBIX CHCTEM BO BHEIIHHX moisx. Ee
M3y4eHHE IIpeJyCMaTpHBaeT IPeBAPUTENbHOE 3HAKOMCTBO CO ClIEAYIOIIMMHA
nMcIMIIMHamMu; «MareMaTHka ¥ MaTeMaTHdecKHe MeTOAbl B  OHOJIOTHHY,
«®Dusuka. Marematukay.

Usydyenre MaHHOM AMCIMIUIMHBI MPEIIIECTBYET OCBOCHHIO IHCIMUILIMHBL:
«buodusuxan, «Monekymipnas Ouonorus», «buoxumus», «bHomOrHAY,
«Muxpobuosiorus», «buonmxeHepus u 6HouHGOpMATHKAY.



1.3. Komnerenuuu oOy4aromerocs, (popMHpyemMbie B pe3yjibTaTe OCBOCHHS
AHCHHTLTHHBI (MOYJI5)

— CnocobeH HCMONBL30BaTh B MPO(ecCHOHATBHON NEeATeNbHOCTH OCHOBHBIE
3aKOHBI (DU3WKH, XHUMHH, HAyK O 3emijie U OHOJIOrWH, TPHMEHSTh METOJIbI
MaTeMaTHUeckoro aHajmM3a W MOJIeJMpPOBAaHUSA, TEOPETHYECKHX H
3KCIIEPUMEHTAIBHBIX HCCIICNOBAaHUH, MPHOOpPETaTh HOBBIE MaTeMaTHYECKHe
M €CTECTBEHHOHAYYHbIe 3HAHUS, HCIIOIb3Yys COBPEMEHHbIe 00pa3oBaTesibHbIE
u urdopmannonnbie TexHonoruu (OITK-6 (OIIK-6.2) / B/03.7 (15.010));

— CnoocobeH HCIONb30BaTh METOOBI cOopa, 00paboOTKH, cHCTEMaTHU3allud H
IIpEJICTABIICH s [I0JIeBOI 1 JTaGOpaTOPHOM WH(POPMAIIKH, IPUMEHSTD HaBBIKA
paboTel ¢ COBpPEMEHHBIM O00OpYIOBaHHEM, AHAIM3UPOBATH IIOIy4YEHHbBIC
pesynsrats (OITK-8 (OITK-8.3) / A/01.6).

B pesynsTaTe OCBOEHHS AUCLHHUIIIMHBI 00yYatOMIUKCSA TOIKEH:
— 3HAaTh: METO/ILI PEIleHNs OCHOBHBIX yPaBHEHNUHN KBAHTOBON OHOJIOTHH.
— VMeTb: [0JIb30BaThCA MATEMATHUECKHIM allliapaToM KBaHTOBOH OHOJIOTHH.

1.4. O6pa3zoBaTenbHbIe TEXHOJIOIHH

TpamuiMOHHBIEe JIEKIUH M MPaKTHYECKHWE 3aHsTHS, COCTaBICHHE 0030poB,
ganucanue pedepaToB, TBOPUECKHUE 3aTaHUS.

1.5. ®opmMBI KOHTPOJIsI

3ayer.
2. BBOJITHAS YACTDH

2.1. Ilesib ¥ 321291 OCBOEHHSI AHCUHIIHHBI (MOIYJISA)

Ileab ocBoeHHs ydyebHoOM mucrmmmmebl (Momyns) «KBaHTOBas GmoNOrHs
SBIIseTCS ~ M3ydeHWe (YHIaMEHTAJbHBIX IOHATHH, KOHLENIHH, MOIeneH u
METOJIOB ONMUCAHHUS CTATHCTHYECKHX 3aKOHOB Mukpomupa. IIpu sTom 3amavamm
JUCIUTUIHHB] SIBJISTFOTCS

— O03HAaKOMHTH CTYAEHTOB C KJIIOYEBBIMH TTOJIOKEHUSIMH KBAaHTOBOU (DM3HMKH;
— 03HaKOMHTh CTY/IEHTOB C OCHOBHBIMH pe3yJbTaTaMH HEPEIATHBUCTCKOM

KBaHTOBOH MEXaHHUKH;

— TPOJEMOHCTPHPOBATH OCHOBHBIE METOMIBI M IIPHEMBI PEIICHHUSI TPOCTEHIIHX
3a1ad.

2.2. Mecro yueOHO# aucummianubl (Moxyas) B crpykrype QOII
CMennaaIbHOCTH

2.2.1. VuebHas aucuumuigHa (Moxynb) «KBaHTOBas OHOJIOrHMsS» OTHOCHTCS K
MUCHUIUIMHAM BapHaTHBHOM YacTH MaTeMaTHYeCKOro M eCTECTBEHHOHAaY4YHOIO

3



6roKa, ObecCreYnBaAOMUX MOATOTOBKY Owonora mo Hampasienuio 06.03.01
Buonorus (ypoBeHb 6OakajaBpuara) M sBiIsiercs 0a3oBod s yKasaHHOTO
HanpapyieHns. OCHOBHBIE MOJIOKEHHs NHCLMILIUHBI JOJDKHBI OBITh HCIIOJIb30BAHEI
B NaJbHEHIIEM [TPH H3Y4IEHHH BCEX €CTECTBEHHOHAYYHBIX AU CIUIIINH.

2.2.2. Jlng u3ydeHHs NAHHOW MMCUHILUIMHBI (MOMYJIS) HEOOXOZMMEI CIEAYIOIIHE
3HAHWs, YMEHHS ¥ HaBbIKH, GOPMHUpPYEMbIE MPEALIECTBYOIMMHU U CIUIIIMHAMHA:
«MaremaTHKa ¥ MaTeMaTH4YeCKie METOIbI B OMOIOTHI»

3HAHHA: METOJIOB PEIIEHUs] OCHOBHBIX yPaBHEHHH.

VMeHusI: TT0JI530BaThCs MaTeMaTHYECKHM alapaToM.

HaBrIky: pelleHns NpOCTEHIIMX 3a1a4.
«DU3UKa

3HaHUS: pa3fieNoB OGU3NKK, (QUAHECKMX SBIEHMH B OHONOrHYECKHX
cucTemax, GU3NUecKre CBOMCTBA ITUX CUCTEM.

VMeHHUs: MPAaBUILHO ONKCATh CYTh GU3HIECKHX 3aKOHOMEPHOCTEH.

HaBbIKH: pelIeHns IPOCTEHIIMX 3a/1a4.

2.3. TpeGoBaHusl K pe3y/IbTAaTaM OCBOEHHS! y4eOHOH IHCIHIIHHBI (Moayas)

2.3.1. Iepeuncnuts BBl NPO(ECCHOHATIBHOM JEATEIBHOCTH, KOTOPBIS JeXaT B
OCHOBE IPEeNoIaBaHus JaHHON THCIUIITAHBL:

— TICHXOJOro-renarorndeckas,
= OpI‘aHHS‘aHHOHHO-}’HpaBHBH‘IGCKaH;

— Hay4YHO-HCCJICA0BaTEIbCKAas.
2.3.2.Mzyuenue 1aHHOM y4eOHOI THCHHILUIMHEI HATIPABJICHO HA OPMHPOBAHHE Y

obyuaromuxcs enexyomux obmenpodeccuonansupix (OIIK) KOMIIeTeHIHIi:

HOoMep/
HHIEKC Wunex
KOMIICTCHIIH Cc
uc Homep TPY.10B
Jiy | POEERRRRE RHIEIOpe = [TepedeHb NPaKTHYECKUX HABBIKOB AoRsin
M KOMIIETEHIMH C | QYHKII - 13(S
II IO OBJIAJIEHUIO KOMIIETEHIIUEH
KOMIIETEHITH coIepIKaHuEM 15058971 cpencTBa
U (umm ee (wnu ee 9acTH) ee

9acTH)/Tpylo comep

BOH YKaHue

(GyHKIIMH
1 2 3 4 5 6

OIIK -6 OITK-6.2. B/03.7 |HaBbikaMH HCIIONB30BAHMA OCHOBHBIX TumnoBkle
CnocobeH Wcnonssyer Hasbikn | (15.010) |obmedusndeckuX ¥ XUMUYECKHX 3aKOHOB | PACHETHI.
Hcnonb3oBaTh B | naGopaTopHO# H NMPHHLMIIOB B BaKHEHIIHMX MPaKTHHECKHX
npodeccHoHaNBH | paGoThl H METOBI mpunokeHusx. [IpuMeHeHns OCHOBHBIX
olf IEATENLHOCTH | XUMHH, (PU3HKH, METOJOB (PU3HKO-MATEMATHIECKOTr0
OCHOBHBIE MaTeMaTHYECKOro aHalK3a 11 PeleHMA
3aKOHBI (DH3MKH, | MOJETMPOBAHUA H eCTECTBEHHOHAYYHBIX 3a/1a4. PaBUIbHOM
XWMHHM, HAYK O MaTBM&TH"IeCKDﬁ IKCIUTYaTallHHi OCHOBHEIX HpHGGpOB H




Bemiie 1 CTATHCTHKH B 000pyI0BaHHs COBPEMEHHOH (U3HKO-
Guonoruu, npodeccHoHaNbHOH XMMH4ECKO# aGopaTopuu, 00paboTkH U
NPHMEHATE HeATeNEHOCTH HHTEPIPETHPOBAHHUA PE3YIbTATOB
METOABI IKCIEPHMCHTA.
MaTeMaTH4eCKOr
0 aHaH3a 1
MO/JICTTHPOBaHHA,
TEOPETHYECKHX H
IKCMEepPUMEHTAIIb
HBIX
HCCIEIOBAHHH,
npHoGpeTaTh
HOBBIE
MareMaruaeckue
H
eCcTeCTBEHHOHAY
YHBIE 3HAHNA,
HCTIONB3YA
COBPEMEHHBIE
obpazoBatelbHbI
en
HHpOPMALIMOHH
bl& TEXHOJIOTHH,
OIIK- 8 OIK-8.3 A/01.6 | HaBbIKH HaxOKIEHWUA CIEKTPAIbHBIX Tunossre
CrniocobeH @opMHApPYET HaBBIKH XapaKTEPHUCTHK, CIIEKTPBI M3Ty4eHHH | PactieThl.
HCIIONIb30BaTh HCTIONTb30BAHHA W IPaHULIb! MANIA30HOB.
METOJIbl c60pa, | COBPEMEHHOrO crieKTpasbHble CBOiCTBA GHOTKaHEIH,
KpaTOIRG CUopyROBMNIL cBs3b MeTo10B. OmnpeieneHue
CHCTEeMAaTH3alH MOJEBbIX H i
b, Na6OpPATOPHBIX BO3MOYKHBIX 3HAUEHUH PHU3HIECKHX
NPEACTABACHAS | YCIOBHSX, BeJIMYMH (ONpesic/icHHe CTIEKTpa
ToMesol 1 CIOCOBHOCTLIO BeJIM4KH). BeIqycieHne BeposTHOCTH
nabGopaTopHOH rpaMOTHO TOrQ WJIH HHOTO 3HAYCHHA 3THX
uHopMalH, 060CHOBATh BeJIHYHH B aHcaMOJie MUKpPOYaCTHILL,
TPHMEHATH NOCTaB/ICHHBIE H3mMeHeHune aHcambis BO BpeMeHH
HaBBIKH paﬁo*rax 3agaqd B KOHTEKCTE ( JIBHKEHHE MHK]JOW&CTHL[).
C COBPEMCHHBIM COBpPEMEHHOTO
obopynoBaHHe | COCTOAHHSA
M, npobnemMsl,
AHATH3HPOBATh | CHOCOOHOCTRIO
MOJTy4eHHbIE HCIIOJTB30BATh
PE3yJIbTATHL MaTeMaTHIECKHE

METO/bl OLEHHBAHHA
runores, o6paboTku
IKCIIePHUMEHTANIbHBIX
JaHHBIX,
MaTeMaTHYeCKoro
MOIENHPOBAHHA
OHOIOrHYeCKHX
MpOLECCOB H
aJIeKBaTHO OLIEHWTh
OOCTOBEPHOCTH H
3HAYHMOCTh
TMOJTy9EHHBIX
pe3ysbTaToB,
NpeicTaBUTE WX B
ITHPOKOH ay AUTOPUH
H BECTH JIACKYCCHIO




3. OCHOBHAS YACTb

3.1. O6bem yueGHOM THCUMILTHHBI (MOAYJIsl) H BH/AbI Y4eOHOii paGoThI

CemecTp
Bcero gacos/ Ne 3
Bua yueGnoii paborsl 3a9eTHBIX
SN, 9aCOB
1 2 3
AyIHTOpHBIE 3aHSATHS (BCEro), B TOM YHCJIE: 72 72
Jlexuun (JI) 22 22
JIa6opatopsbie pabotsi (JIP) 50 50
CamocTtostenbHas pabora (CPO) 36 36
Bua npoMeskyTOUHOH aTTecTAlHH 3aveT (3) 3 3
Hac. 108 108
HUTOTI'O: Ob6mas TPyA0EeMKOCTh
3ET 3 3

3.2. Pasje bl y4eOHOH IMCUHIIMHBI H KOMIETEHIHH, KOTOPbI¢ A0/KHBI OBbITH

OCBOEHBI NPH UX H3YYEHHH

o/Ne Ne HammeHoBaHHE pa3/iena Cojiep:kanue pa3iesia B AHIAKTHIECKHX
" | koMOeTeHIHH yueOHOH AHCIHNIHABI enuHAANax (TeMbl pa3IesaoB)
1 2 3 4
OIIK-6 (OITK- OcobeHHOCTH meauko- | Croco6HOCTH MOHUMATE OCHOBHBIE
6.2) / B/03.7 GHONOTHYECKMX  CHCTEM  TIPH | MOCTY/aThl KBAHTOBOH MEXAHHKH.
l Eé)sl'[{;(] {:3),3 )O}_[K'S TIPUIIOKEHHUH KBAHTOBO-
g XMMHYECKUX METO/IOB.
OIIK-6 (OITK- | DneKkTpoHHOE crpoenue | CriocoBHOCTH ~ MOHMMATb  OTCYTCTBHE
6.2)/ B/03.7 GHONOrMYECKMX MOJMEKYJ M WX | TPAHMIl [UIA OCHOBHBIX  (PH3HYSCKHX
2 | (15.010), OIK-8 | Guomormueckue dyHKIHH. TIPHHIIATIOB MeXIy OMONOrHYeCKHMH H
(OIK-8.3) / HEeGHOMOrHYECKUMH CHCTEMAMH.
A/01.6
OIIK-6 (OIIK- [TousTHE 6uonorndeckoi | CriocoOHOCTH TOHMMATh, YTO CBOHCTBA
6.2)/B/03.7 AKTUBHOCTH. MATEPHH  OMPENENSIOTCS  JEKTPOHHBIM
3 | (15.010), OIK-8 CTPOEHHUEM MOJIEKYI.
(OITK-8.3) /
A/01.6
OTIK-6 (OITK- DKcnepUMeHTabHBIE metosl | CriocoOHOCTH [MOHHMATh, YTO
6.2) / B/03.7 WCCIIeI0BaHUsA 3/IeKTPOHHOTO | Guonornueckne  GYHKIMH  MOJEKY
4 | (15:010), OTIK-8 | orpoenns monekys. 06yCIIOBIEHBI X 3NIEKTPOHHBIM
(OIK-8.3)/ CTPOEHHEM.
A/01.6
OI1K-6 (OIIK- | BapuauMOHHBIH metoa. | KBaHtoBag OMONOTHS U TMPOUCXOXKICHHE
6.2)/B/03.7 BapuaumoHHbIH MeTo PHTia. JKM3HU B YCIIOBHSX 3eMITH.
5 (15.010), OTIK-8
(OTTK-8.3) /
A/01.6




OIIK-6 (OITK- Meron MonekynspHoi MexaHukH. | Teopus byHkuHOHANA TIJIOTHOCTH.
6.2)/ B/03.7 Meton GyHKiHOHaNa IIOTHOCTH. | Omucanue MeToza.
6 E(IDSH[E %)3 ?}_[K's TIpubmiKeHuUs.
%6 [TpumeHeHHS.
OTIK-6 (OITK- Metox Mo nkao. Merox mndo. | [paHuisl NPHMEHHMOCTH  KBAHTOBOM
6.2) / B/03.7 AnnabaTHueckoe  MPHIOKEHHA. | MeXaHukd. OmpeneneHHe  BO3MOMKHBIX
(15.010), OTIK-8 | OpuosnexTpoHHOE PUOIZKEHHE. | 3HAYEHHUI HUIMUECKHX BETMIHH
(OTIK-8.3)/ (ompenesneHue CreKTpa BeTHYMH).
¥ AN01.6 BblUuMC/IeHWE BEPOATHOCTH TOr0 WM
HHOr0 3HAYeHHUS ITHX
BEJIMUMH B aHcaMbiie MUKPOYaCcTHLL.
WsmeHeHue aHcamMbrigs BO  BpPEMEHH
(aBHIKeHME MHKPOYACTHLI).
OIIK-6 (OITK- | JIKAO. CymHocTh KBaHTOBO-MeXaHHIECKOH
6.2) / B/03.7 KOHLIEIILIMK OTIHCAHHA MHKPOMHpA.

8 (15.010), OITK-8

(OITK-8.3)/
A/01.6
OTIK-6 (OTTK- Meron av initio. Meron Xapru- | Barmanel M.ITnanka, Jlyu ne bpoiins,

5 ?12;) (;’ I]?}I;O?D%K ; doxka. 9 Illpenunrepa, B.I'eiizen6epra, H.bopa n
(OTK-5.3) Ip. y4eHBIX Ha TPUPOIY MUKPOMHPA.
A/01.6
OINK-6 (OTK- | TIporcxoxaenue Ku3Hu Ha 3emne. | CTalMoHapHas TEOpHs BOIMYIIEHUH.

6.2) / B/03.7 KBaHTOBas MEXaHUKA. BripoyieHHas TEOpHs BO3MYIIEHHI.

10 | (15.010), OTIK-8

(OIK-8.3) /

A/01.6

OITK-6 (OITK- KpanToBOE TYHHEJIHPOBaHHE. CrniekTpaibHbie XapaKTEPHCTHKH.
6.2)/B/03.7 CrexTpel ~ M3JMy4YeHHWH W TPaHHUIBI

11 | (15.010), OIK-8 JMana3oHOB.

(OIK-8.3) / CriexTpansHsie CBOHCTBA OHOTKaHEH.
A/01.6 CBsi3b METOIOB.

3.3. Pasgennl y4e6HOM IHCUMILIHHBI (MOIY.Is1), BH/bI Y4e0HOH JeATeTbHOCTH

1 GopMBbl KOHTPOJIS

Buasbi yueGHOH e Te/1LHOCTH, Dopmbl
BKJIOYAf CAMOCTOATEILHYHO TeKyuiero
" HaumenoBaHHe pasiesa paboTy cTy1eHTOB KOHTPOJIS
N | e yaeGHOl THCHHIIAHbI (B wacax) ycneBaeMocTH (10
ce Tpa
P (Monynn) Heﬂemﬂ
cemecmpa)
JI JP CPO BCEro
1 2 3 4 5 6 7 8
3 OcobeHHOCTH MEIMKO-
OHOJIOrHYECKHX CHCTEM
1 npu MPUIOKEHHH | 2 4 3 9 VeTHBIH onpoc
KBAaHTOBO-XMMHYECKHX
METOJIOB.
DNeKTpoOHHOE  CTpOSHHE
GuonorudeckKHx MONeKyJsl U %
2 Y 2 5 3 10 Y CTHBIH omnpoc
HX OHOIOrHYEeCcKHe
GYHKLWH.
HMOJIOTMYECKOH
3 Monsrue 6 2 5 3 10 VcTHBIH ompoc
AKTHBHOCTH.




DKcrnepUMeHTAIBHEIE
4 MERQAH s 2 4 3 9 VYeTHBIH onpoc
3NMEKTPOHHOTO  CTPOEHHA
MOJIEKY L.
BapualluOHHBIA METO/L.
5 BapuaumoHHbIi meton | 2 4 4 10 VYeTHbli onpoc
Purua.
Meton MONeKyJIspHOH
6 MeXaHUKH. Meton | 2 5 4 11 VeTHBli onpoc
(GyHKUIMOHAIA IUIOTHOCTH.
Merton Mo nakao. Meton
mndo.  Axuabarudeckoe
7 TIPATOAKEHHA. 2 5 4 11 VeTHbli onpoc
OIHO3MEKTPOHHOE
NIPUOITHIKEHHE.
8 JIKAO. 2 4 3 9 YeTHBIH onpoc
9 Mgon av inihig. Meton 2 5 3 10 YCTHBIN onpoc
Xaptu-Poxka.
[TpoucxokaeHHe  KU3HH
10 Ha 3emse. KsanTtoBas | 2 4 3 9 VYeTHBIR onpoc
MEXaHHKa.
11 s 2 | s 3 10 | Verssit ompoc
TYHHEJIMPOBaHHUE.
3auger 3 VerHslil onpoc
HUTOI'O 22 50 36 108

3.4. HazBanue TeM JIeKIHH H KOJHYECTBO 4acoB IO

y4e0HO# THCUHIUTHHEBI (MO1YJ15)

ceMecTpaM H3y4YeHHsl

Oobem 1o
. . cemecTpam
n/Ne HasBanue TeM JeKNAH yaeOHOH AHCHANIARBI (MOLYJIs)
Beero
Cemectp
49aCOB
1 2 3 4
1 OcobeHHOCTH MEAHKO-OHONOrMYEeCcKHMX CHCTEM TIPH MPUJIOKEHHH ) 3
KBAHTOBO-XHMHYECKHX METOIO0B.
, EKTPOHHOE CTPOeHHE GHONOrHYECKMX MOJIEKY/1 M HX OHONOrHecKue ’ 3
(yHKIIHH.
3 | MonsTHe 6HONOrHYECKON AKTUBHOCTH. ) 3
4 DKCNepUMEHTAITEHBIE METOIb! HCCIIEI0BAHNS JIEKTPOHHOrO CTPOCHAS ) 3
MOJIEKYJI.
5 | BapuaiwonHbiii MeToMl. BapHaloHHbIH MeTos Putia. 2 4
6 | MeTon MO/eKy IpHOH MEXaHUKH. Meton yHKIMOHANA IIOTHOCTH. 2 3
7 Meroxa Mo skao. Metoa mndo. AzmabaTHuecKoe MPHIIOKEHHA. 2 3
OHOIEKTPOHHOE NPUOIHKEHHE.
JIKAOQ. 2 3
9 Merton av initio. MeTtoa Xaptuu-Doka. 2 3
10 | TpoucxoxaeHue XKu3HA Ha 3emne. KBaHTOBas MEXaHHKa. 2 3
11 | KsauToBoe TyHHENNPOBaHHE. 2 3

10




HUTOTO

22

3.5. Ha3zBanume TeM MNPAKTHYECKHX 3aHATHH H KOJH4YeCTBO YacoB IO

ceMecTpaM M3ydeHHs y4eOHOH JHCUHILTHHBI (MOY.I51)

n/Ne HasBarne TeM NPAKTHYECKHX 3aHATHI BAPHATHBHOMH YacTH O6beM no cemecTpam
B arcnanaaEsl 1o PTOC 1 opmbl KOHTPOIH Bcero uacos | Cemectp
1 2 3 4
1 JlaGoparopHas pabota Nel. i 3
PacueTHBIE METOIbI KBAHTOBOH MEXaHHKH.
o) Jla6oparopHas paGora Ne2. 5 3
TTosmyamMnupuyecKii KBAHTOBO-XMMHYECKHH PacyeT MOJICKYJI.
3 JlaGoparopHas pabora Ne 3. 5 3
CpaBHeHHE TOYHOCTH PacyeTa MoayIMIUPHYECKUMH METOAaMH.
4 JlaGoparopHas pabora Ne 4. 4 3
PacueT y/e/1bHON 9HepPrHH CBA3H B LIMK/IHYECKHX COCIHHEHHAX.
5 Jla6oparopHas paGora Ne 5. 4 3
HesMnupHu4eckuit KBAHTOBO-XUMHYECKHH pacyeT MOJICKYI
6 JlaGopartopHas pabora Ne 6. 5 3
CpaBHeHHe TOYHOCTH pacyeTa HeIMIMPHYESCKUMH METOIaMH.
7 Jlaboparophas pabora Ne 7. 5 3
Mone1MpoBaHHE MONEKYJIAPHBIX [IEPEXOIHBIX MPOLIECCOB.
g JlaGoparopHas pabora Ne 8. 4 3
MoaennpoBaHHE MOJIEKY/IAPHON AWHAMHKH.
9 JlaGopatopHas pabota Ne 9. 5 3
Hccneopanye CreKTPOB MOTJIOMIEHHSA W MTPOITYCKaHHA.
10 JlaboparopHas patora Nel0. 4 3
Uccnenopanne BOAOPOAHON CBA3M.
1 JlaGopaTopHas pabota Nell. 5 3
Sl nepHO-MarHWTHBIN pe30HaHC.
HUTOT'O 50
3.6. CamocTosiTesibHasi paboTa o0y4yaromerocs
3.6.1. Buas1 CPO
o/ Ne Ne HaumenoBanme pasjena yqaeGnoi Buas: CPO Bceero
cemecTpa AHCHHILTHHBI (MOLY/Is) 4acoB
1 2 3 5 4
3 OcobGeHHOCTH MeIuK0-GHONIOTHYECKHX | [ToaroToBKa K 3aHSTHAM,
; CHCTEM TMPH TPHIOKEHHH KBAHTOBO- | onroToBKa K TECTHPOBAHHIO, .
XUMHICCKHX METOMOB. MOArOTOBKA K  TEKyleMY
KOHTPOJTIO.
DNeKTPOHHOE crpoenue | [ToAroToBka K 3aHATHAM,
5 OGMOJIOTUUECKMX  MOJIEKYJ M MX | OATrOTOBKAa K TECTHPOBAHHIO, 3
Guonoruyeckue QyHKIMH. MOArOTOBKA K TEKYIIEMY
KOHTPOITIO.
TTousTHe GUoNOrHuecKol akTHBHOCTH. | [TonroToBKa K 3aHATHAM,
3 MOArOTOBKA K TECTUPOBAHHIO, 3
MOArOTOBKA K TEKYLIEMY
KOHTPOJIIO.
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DKCTNIEpUMEHTANBHBIE metofel | [ToaroToBKa K 3aHATHAM,
4 WccleI0BaHUA 3JIEKTPOHHOTO | TIOAroTOBKA K TECTHPOBAHHMIO, 3
CTPO@HUA MOJIEKYII. MOJrOTOBKA K TEKYLIEMY
KOHTPOJIIO.
BapualHOHHBIH metof. | ITogroToBka K 3aHATHAM,
5 BapualoHHBIH MeTo PuTia. MOArOTOBKA K TECTHPOBAHMIO, 4
MOArOTOBKA K TEKYIIEMY
KOHTPOJIHO.
Metoa  MoNekyJspHOH  MeXaHMKH. | IToAroTOBKA K 3aHATHAM,
6 Metoj hyHKIMOHANA TUIOTHOCTH. MOJArOTOBKA K TECTHPOBAHHIO, 4
MOArOTOBKA K TEKYLIEMY
KOHTPOJIIO.
Meton Mo akao. Merox mndo. | IToAroToBka K 3aHATHAM,
7 AnnabaTuyeckoe MPHIIOKESHHSA, | TOArOTOBKA K TECTHPOBaHHIO, 4
OJHO31EKTPOHHOE MPUOITHIKEHHE. MOJrOTOBKA K TEKYIIEMY
KOHTPOJTIO.
JIKAO. TToaroToBKa K 3aHATHIM,
P MOArOTOBKA K TECTHPOBAHHUIO, 3
MOArOTOBKA K TEKYIIEMY
KOHTPOIIO.
Merox av initio, Meton Xaptu-@oxa. | [IoAroToBka K 3aHATHAM,
9 NOAroTOBKA K TECTHPOBAHHIO, 3
MOATOTOBKA K TeKylleMy
KOHTPOJTIO.
Ipoucxosaenne u3Hn Ha 3emie, | [loaroToBka K 3aHATHAM,
10 KBaHTOBas MexaHHKa. MOJAroTOBKA K TECTHPOBAHHIO, 3
MOJArOTOBKA K TEKYIIEMY
KOHTPOJIIO.
KBaHnTOBOE TYHHEIHUPOBAHHE. [ToaroToBKa K 3aHATHAM,
1 MOJArOTOBKA K TECTHPOBAHHIO, 3
MOArOTOBKA K TEKYIIEMY
KOHTPOJIHO.
HUTOIr'o 36

3.6.2. IlpumepHbIii NepeYeHb KOHTPOJIbHBIX BONPOCOB

1. BonHoBas npupoja CBeTa.

EJ"I-P-L}JN

®oT1o- 1 KoMIITOH — 3QPEKTHI.
dunocodckue mpobeMsl KBaHTOBO! (HU3HKH.

. Paznuunble npecTaBIeHus KBAaHTOBOH QU3HKH.
Vpasuenne Illpeaunrepa W oOmas KiacCH(UKalMs IOIXON0B K €0

pelLIeHHIO.

6. Bo3MoXHOCTH

IPUMEHEHUs] H

[TOJTYSMITUPHYECKHX METO/IOB.

CpaBHUTEIIbHBIH

aHallu3

pazIuUHbIX

3.7. OueHouYHbIe CpeACTBA ISl KOHTPOJISI YCNEeBAaeMOCTH H Ppe3yJbTaToB
ocBOeHHs y4eOHOH JHCUHITHHBI (MOYJIs)

3.7.1 Buasl KOHTPOJIsSi H ATTeCTAIHH, (OPMBI OLIEHOYHBIX CPEICTB

[N | N |

Brabl ]

HaumeHoBaHHe pa3jea

] OuenouHble cpeacTBa
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n/m | ceme KOHTPOJISt yuedHOoiH THCHHIIHHEDI Koa-Bo Koa-Bo
cTpa (Mony.Jis) Dopaa BONPOCOB | HEe3aBHCHM
B BbIX
3aaHAA | BAPHAHTOB
1 7 3 4 5 6 7
BxomHoii OcobeHHOCTH MEJIMKO- | YCTHBIH
KOHTPOITb, OHOJIOTHYECKUX CHCTEM | ONpoc
1 TeKyIui MpH TIPHIIOKEHHHU
EQHTPOLE, KBAHTOBO-XHMHYECKHX
MPOMEAKYTOUH | \taro o,
BIH KOHTPOIE: '3 nexTpomrHOe cTpoenue VeTHBIH
) GHOJIOrHYECKUX MOJIEKYT B | OMPoc
X OMOJIOTHYECKHE
(QyHKIHH.
3 [ToHsiTie OMOIOrHYECKON VeTHBIH
AKTHBHOCTH. OIpoc
DKCrepUMEHTaITbHEIE VeTHbIi
4 METOBI UCCIICJOBAHUA orpoc
3JIEKTPOHHOTO CTPOCHHA
MOJIEKYJL.
BapuariuoHHBIH METOJI. VCTHBIH
5 BapuanunoHHEI METOX orpoc
3 Putna. 10 4
MeTto1 MOJIEKYJISIPHOM VeTHli
6 MexaHuke. Meton omnpoc
(hyHKIMOHAJIA INIOTHOCTH.
Mertox Mo nkao. Merox VeTHBIH
mndo. AnuabaTuueckoe orpoc
if TIPHIIOKEHHAA,
OmHO3IEKTPOHHOE
MpUOIIMIKEHHE.
8 JIKAO. VeTHbIH
ompoc
9 Metox av initio. Merton | YerHsri
Xaptun-Poka. onpoc
[IporcXOXKIEHHUE XKU3HH HA | Y CTHbIMH
10 3emuie. KsanToBas | 0npoc
MEXaHHUKa.
1 KgpantoBoe YcTHBIHA
TYHHEJIHPOBaHHE. OTIpoC

3.7.2. Ilpumephl OlIeHOYHBIX CPECTB

JIns BXOAHOIO KOHTPOJIA
(BK)

Ckoneko (GOTOHOB pa3iW9HOM 4YacTOTHI MOTYT HCITyCKaTh aTOMBI
BOJI0POJIa, HAXOIAIIHECS BO BTOPOM BO30Y/KJIECHHOM COCTOSHUH?

[
3 %
[
O 4.

Manyuenue nasepa — 3T0
0 TemioBOE H3ITYUEHHUE;

O BHIHYXIECHHOE H3TYyUYECHHE;
O cnoHTaEHOE (CAMONPOMU3BOIBLHOE) H3ITYIEHHE;
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O moMUHECLIEHITHS.

Bonuosast hyrkuuas P({x},t) momkaa ObITE
O mnonOXHUTENBLHOM;
O muddepernupyeMoi;
O nelCTBUTENBHOH;
O aHTHCHMMETPHYHOM.

B KBaHTOBOM MEXaHHKE OJJTHOBPEMEHHO HE MOTYT OBITh ONPEIENICHBI
¢ moOoH TOYHOCTBIO

O oueprus u Bpems;

O xoopaMHATHI U CKOPOCTE;
O wummynsc ¥ dHEPrHs;

O wuMIyJIsC U KOOPIWHATEL

IIpn pelneHMH KBAHTOBO-MEXAHWYECKOW 3a/[aud BapHAllMOHHBIM
METOJIOM MHHUMH3HPYETCSH

O wmuoxutenu Jlarpanxa,

O Mex3IeKTPOHHOE OTTAIKUBAHKE;

O snekTpoHHAS SHEPTHs,;

O xoaddunuents paznoxerns MO mo AO.

Cpe/v MEpedrCIIEHHBIX METO/IOB TIOTY3MITHPHYECKUMH ABJIIOTCA
O MP2;

O MNDO;
O CNDO;
O OXo;
O CISD.

Jlns TeKymero KOHTPOJIs
(TK)

B 0CHOBe IIPOIIETypPHI pelieHHs ypaBHeruit metoia XapTpH-Poka-
PytaHa nexuT (JIexar)

aHaMTHIeCKue GOpMYIIBI;

TabyIMpOBaHHBIE 3HAUEHUS PELICHUI aHATIOTHYHBIX CHCTEM,;
TEOpHUs BOSMYILICHHH,

BapHallHOHHBIM TPUHIIHAIL

oooo

[Ipu pemeHnH KBAHTOBO-XHMUYECKHX 3a/1a4 TPaAHIIHOHHO
VYHTHIBAIOT B3aUMOIEHCTBHS

O cuasHOE;

O 31eKTpOCTaTHYECKOE;

[0 KyJIOHOBCKOE;

O rpaBuTAMOHHOE.

Bonns! ne-bpoiins

0 omuCHBAOT BOJHOBbIE CBOMCTBA MUKPOYACTHIL;

0 CcBUIETENLCTBYIOT O  BO3MOXHOCTH  IIPEJCTaBICHHS
MHKPOYaCcTHI BOJIHAMH,

[0 CBUAETENLCTBYIOT O BO3MOXKHOCTH IPE/CTABICHHA HX
BOJIHOBBIM ITAKETOM.

Jlng  IpOMEXYTOYHOTO
xorTposs (ITK)

COOTHOIIICHHE HEONPENETIEHHOCTEH ABIIETCS MaTeMaTHYECKHM
BBIPKEHHEM HATHYMS Y YaCTHIL

O xopmycKyJIsSpHBIX CBOHCTB;

0 BOJHOBBIX CBOMCTE;

[0 xak KOPIYCKYJIAPHBIX, TaK H BOJIHOBBIX CBOHCTB.

M30TONMMYECK i CBHT CIIEKTPATBHBIX JMHNUH 00yCIOBICH
00 KOHEYHOCTHIO MACCHI Apa;
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O 6eckOHEYHOCTHIO MACCHI AMIPa;

O 3aBHCHMOCTBIO MAcChl 3JIEKTPOHA OT CKOPOCTH.
C yMeHbBIIEHHEM IIMPHHBI OECKOHEYHO rry0oKo# NOTEHIHAIBHOM
MBI YPOBHH SHEPIUH

[0 He cMemawTCs;

O cMmewmaoTcs BBEpX;

OO0 cmemaroTcs BHUS.

3.8. VuyeGHo-MeToauueckoe H uHpopManHoHHOe obecnmedeHHe Yy4eOHOH
AHCHHUILTHHBI (MOIYJIs)

3.9. OcHoBHas AHTEpPaTypa

Koa-Bo
0 11,
/Ne HaumeHoBaHHE ABToOp (bI) Lo, e FIEMAZTPOD
H3IaHHSA B Onb- | Ha Ka-
JnoTexke | geape
1 2 3 - ) 8
i 2006 r. M3naTeapeTBO
BGHOITOTHIO: METOJIBI B.E. Py,
1 | KoMIBIOTEPHOTO Credanos -
[NeTepOyprekoro
MOJIENTMPOBaHKA B aHATTH3E A. A Tynyb e e
YHHBEPCUTETA
GHOMOJIEKYJIAPHBIX CHCTEM.
2
3.10. JonosHuTEAbHAS JHTEPATYPA
Koa-Bo
Ton, IK3EMILIAPOB
n/ ABTOp | MecTO P
HaumeHoBanmue B Ha
Ne (1) H3/1aHH
5 6ubnuore | xaden
Ke pe
1 2 3 - 7 8
MenuimHckas Guopusnka: yueOHMK UIS CTYA., | Camoin | CIIO:
obyuafommxcs To  HanpaeneHmio  Gakanaep. | op B, 0. | Crenln
1 noarotoBkH "Texuuueckas Pu3nKa", MO MarucTp. T, 2007.
nporpammam "MejuumHcKas ¥ GUOMHKEHEepHas -558c.
tbusnka"
MenuurHCKas fuodusmka [Dnexrponnsiii | Camoiin | CII6.:
pecypc]: y4eOHUK 1S BY30B. o B. 0. | CrienJIn
2 | Pexum JocTyma: T, 2007.-
http://www.studmedlib.ru/book/ISBN9785299003 560 c.
352.html

3.11. MarepHaabHO-TeXHHYeCKOe oOecrnedenne y4eOHOH JAHCHHNIHHBI
(mony.s)

[lepeyeHb MaTepHAaIbHO-TEXHHYECKOro obecredueHus, HEeOOXOIMMOTro s
peanm3alMM [POTPaMMBl CIELHATUTETa, BKIIOYACT B cebs naboparopud,
OCHAIIlEHHbIE J1abopaTOpHEIM O0OpYyZOBaHMEM, B 3aBHCHMOCTH OT CTCHNCHH €ro
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cnoxHOCTH. IloMemeHuss Ui CaMOCTOATENBHOH  paboTel  00y9ArOIIUXCS
OCHAIIEHbl KOMIIBIOTEPHOM TEXHUKOH C BO3MOJKHOCTBIO TOJAKIIOYEHHS K CETH
«HTepHeT» ¥ o0ecrnedeHueM JOCTyna B JJIEKTPOHHYIO wH(OOPMAaIHOHHO-
00pa30BaTeNbHYIO Cpelly OpraHU3allky.

IIpuMeHseTcs  MeKTPOHHO-OMOmMoTeyHas — cuctema  (NMCKTPOHHAS
6ubGHoTEKa). DIeKTPOHHO-0MONHOTeHas cucTeMa (EKTPOHHAs ouobnuoTeka) u
“H(pOpMaOHHO-00pa3oBaTe/IbHas cpena obecrieunBaeT
OJIHOBPEMEHHEIH JOCTYIl He MeHee 25 MpoueHTaM 00yd4aromuxcs 1o Nporpamme
criemuanutera.  CyliecTByeT — yHaleHHBIA  JOCTYN K COBPEMEHHBIM

npoheccHOHaTbHBIM 6a3aM IaHHBIX U HH(OPMAIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

3JIEKTPOHHAS

Umerorcs HeOOXOOUMBIE KOMIIIEKTHI
obecneuenus 11 yuebHOTO Impolecca.

JIMIIEH3UOHHOTO IIPOrpaMMHOI0

HaumenosaHue

N PexBH3NTHI Cpok Onucanue
° JIMIIEH3HOHHOT 0 &
NOATBEPIKAAIOMIET0 aeHcTBHSA NpOrpaMMHOT0
n/n MpOTrpaMMHOI0
MOKYMEHTA JIMIEH3HH obecrnieyeHus
obecnedeHHs
Microsoft Desktop Jorosop Ne
School ALNG 0301100049618000015- OrnepanuoHHas
1 | LicSAPKOLVSE 1Y |0005112-02/176 ot 2018 rox | cucrema Microsoft
AcadenicEdition 21.03.2018, OO0 Windows
Enterprase "Codyrnaiin ITpoexTs!"
Microsoft Desktop Jlorosop Ne
School ALNG 0301100049618000015- ITaxeT opHCHBIX
2 | LicSAPKOLVSE1Y |0005112-02/176 ot 2018 rox | mporpamm Microsoft
AcadenicEdition 21.03.2018, OO0 Office
Enterprase "Codrnaita [TpoekTs!"
Kaqursky Endpoint Ay
Security g Ou3Heca —
S Horosop Ne Kacmepckoro —
i 0301100049618000015- cucTeMa
Edition. 500-999 Node "
3 . 0005112-02/176 ot 2018 rox aHTHBUPYCHOH
1 year Educational
» 21.03.2018, OO0 3aIMUTH] pabo4uHX
Renewal License & . z
——— Cod¢rnaiin [IpoexTsr CTaHLHH H
Kacmepexoro (paitoBBIX cepBEPOB
Jorosop Ne ?’;;2::5;0 D
Dr.Web Deskto U20L1OU0S9GLEA0N01 - AHTHBHPYCHOM
e, 0005112-02/176 ot TR | e
ty 21.03.2018, 000 THECEEL P
"Codrriaiin [IpoexTsr” CIERIEA &
¢aiinoBbIX cepBEPOB
Cucrema
Jorosop Ne 316 ot
5 | Pyccxmit Moodle 3KL | 11.05.2018, 000 2018-2013 | AMCTERIMOHHOND
roj o0yueHus 11

"CodrJlaitn [Ipoexts"

VyebHoro nopraia
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3.12. OGpa3oBaTe/bHbIE€ TEXHOJIOTHH

WUcnonb3yeMble 00pa3oBaTelbHBIE TEXHOJOTHH IPH H3YyHCHHH JaHHOU
nuenunmuEsl 10 % MHTEpAKTUBHBIX 3aHATHH OT oObeMa ayJIMTOPHBIX 3aHATHH
[TpuMepbl ~ MHTEPaKTHBHBIX (GOpM M  METOJOB  NIPOBEICHHSA 3aHATUH:
KOMIIBIOTEPHbIE ~ CHUMYJISAIMM  (HU3MYECKHX  OKCIEPUMEHTOB,  PCIICHHE
CUTYyallMOHHBIX 3a/1a4.

3.13. Pazgean y4eOHOM AHCHHIUIMHBLI (MOAYJsl) H MeKIHCHHILIHHADHBIE
CBSI3H € MOCJEeAYHMHMH THCUHNIHHAMH

Pa3zgenia JaHHOM JHCHHMILIHHBI,

- HaunmenoBanue Heo0X0oaUMBbIe /IS H3YYeHHS MOoC/JIeyIIHX
0
1/ JNe nozﬁ:&lzrllymmllx JHCIHHIIHH

IH JIHH

1 2 3 4 3 6 7

Buounxenepus 14}

L. - + + + + - +
ouomH(OpMaTHKa
2 buoxumus - + + + + - +
Mukpo6HOIIOTH,
3 + + + + + - =
BHPYCOJIOTHS |

4. METOAWYECKHE PEKOMEHIAIIMH TIO0 OPrAHU3AIINHA
M3YYEHUSA TACHUTIIAHBI

OGydeHue CKmanpBaeTcs U3 ayauTopHBIX 3aHartuid (108 4acoB),
BKJTFOUAIOIIHNX JIEKIHOHHBIH Kype (22 uaca), mpakTuyeckux 3aHsTuil (50 dacos),
camocTosATeNbHOI paboTsl (36 YacoB) 3adera (3 4aca). OcHOBHOe y4eOHOE BpeMs
BBIZIE/IAETCS Ha MPAKTHIECKHE 3aHATHS.

[Ipu u3yderun yuebHoi qucnumiaasl «KBaHToBas GHONOrHsD HEOOXOAUMO
MCIIO0JIb30BATh JIabopaTopHOEe 000pYIOBaHWE W OCBOMTH MPAaKTHYECKHE YMCHHA
HU3MepeHus: GU3NUECKUX BEITUIHH.

[IpakTHyecKhe 3aHATHS IPOBOAATCA B BHIe JAOOpaTOPHOM paboTHl,
JEMOHCTPAllMH HM3MEpEeHH# ¥ HCIOIB30BAHMHE HAIVIIHBIX I0COOMH, peleHus
CHTYALHOHHBIX 3a/1a4, OTBETOB Ha TECTOBBIC 3aJaHHA.

B cootsercTBuH ¢ Tpeboanusimia ®I'OC BO B yueOHOM mporecce IHPOKO
MCTIONB3YIOTCS aKTHBHBIE M HHTEPaKTHBHBIC (OPMBI TNPOBENCHHs 3aHATHH
(MaTeMaTH4ecKOoe MOJEIHPOBAHUE, HCIIOJIb30BAHUE TECTOBBIX INPOrpamMM Ml
3aKpeIIeHdsl ¥ KOHTpOJIS 3HAHWM, MHTEPaKTHBHBIX 3aJaYHMKOB C PasHBIM
YpOBHEM CIIOKHOCTH IIPEJICTABJIEHHs] HH(POPMAIIMH, BUIIEO 3a/1a4). Y IenbHBIN BEC
3aHSATHH, TPOBOJMMBIX B WHTEPAaKTUBHBIX (POpMaX, COCTABIIAET HE MEHEE 20% ot
ayJIHTOPHBIX 3aHATHH.
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CamocTosiTenbHas pabora oOydaromuxcs IOApPasyMeBaeT IOArOTOBKY
TEOpEeTHYECKOr0 MaTepHalia ¥ BKJIIOUaeT OTBETHI Ha KOHTPOJBHBIE BOIIPOCEHL.

PaGota ¢ y4eGHOl MUTepaTypoil paccMaTpuBaeTcs Kak BHJI yueOHOH paboTsl
no mucuumiubHe «KpaHToBas OHOJOTHMS» U BBIIOJNHAETCS B Ipe[eiax Yacos,
OTBOIMMBIX Ha eé usydenue (B pazaene CPC).

Kasxaplii ofyuaromuiicss obecriedeH JocTynoM K OubiamoredHbiM (oHAAM
YHHUBEPCUTETA U KaeIphl.

[To xaxaoMy paszeny yd4eOHOW AMCHUMIIIMHBEI pa3paboTaHbl METOAUYECKHe
PEKOMEH/Ialliy ISl CTYACHTOB M METONMYECKHe yKasaHus JUIs IIpero/iaBaTesie.

Bo Bpemst wW3ydeHHs y4eOHOH MMCIMIUIAHBI CTYIEHTBI CAMOCTOSTEIHHO
IIPOBOAST 1ab0paTOpHBIE PAOOTHL.

PaGora crymenta B Tpynne GopMHpyeT 4YyBCTBO KOJUIGKTHBU3MA U
KOMMYHHKaOeJIbHOCTb.

VcXonHbIH ypOBEHb 3HAHMH CTYIEHTOB OIPEIENS€TCs YCTHBIM OIPOCOM,
TeKyIMi KOHTPONb YCBOEHHUs IPeIMeTa ONpPEeNesieTCs YCTHBIM ONPOCOM B XOAC
3aHATHH, IPH PEIIIEHUH THIIOBBIX 3a/1a4 ¥ OTBETaX Ha TECTOBBIE 3a/IaHMS.

B koHIe u3ydeHHs y4eOHOM [AHCHMIUIHHBI (MOAYJA) IPOBOIUTCH
IPOMEXYTOYHBI KOHTPOJb 3HAHHM C WCIOIb30BaHMEM YCTHOTO OIpoOCca,
IIPOBEPKO#l MPAaKTHUECKUX YMEHHH U PEIICHHEM 3a/1ad.
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TTpoTOKOJ cOrIac

opanus paboueii Npo

rpaMmbl IHC

MTJIHHBI «KBanToBasi 610
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norus» ¢ APYruMH
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METOIUKOHN HEeHUH
TPOCKOIHYe-
CHCTEMHOI'0
CKMX METOJIOB
noaxona i
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noB  (u3K- | MH 00IIETo
KO- Ha3HAYCHMS,
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4ECKOTO CKUMH HH-
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CKHE U XH- p
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Bruimucka
w3 mpotokoma Ne (ot «2» O L 2021

3aceanus Kadeapbl MEIUIIMHCKON (H3HMKH C KYPCOM HHGOPMaTHKH

O6cyauan  paGodylo IporpaMmy IO JHCHHIUIAHE «KBaHTOBass Owmojorus» s
narnpasinerus noarotosku 06.03.01 bromorus; aBTOpsL: JOLEHT Kaeapel MEAUIMHCKON HH3NKH
¢ kypcom uHpopmaruku Bo#ituk B. B. u npenonasatens kabenpsl MeIMIMHCKON QUMK C

Kypcom unpopMmarku baiipamrynos P. A.

Ha 0CHOBaHMY NPEJICTABIEHHBIX MaTepHaloB Kadespa MOATBEPHKAACT, 4TO0:

/i Pabo4as mporpaMMa IOArOTOBJIEHA YIOBIETBOPHTENBHO C METOIMUCCKOH H Hay4HOH
TOYEK 3PEHHI.

2. Pa6ouas mporpamma cootsercTByeT ®T'OC BO 1o HanpaBIeHHIO OATOTOBKH 06.03.01
buonorus.

PereHsnn cojiepar MoApobHBIH pa3bop pabo4ed MpOrpammsl. PenensenTsl: 3aB.Kadeapoi
«DyH1aMEHTATBHOH H TPHKIIAHOH MHKpOBHONIOrum», Ipodeccop, A. M. H. Mas3oToB A. P. 1

saBexyrommil Kadenpoii o6mei dusnxu BI'Y, npodeccop, n.¢.-m.H. banamanos M. X.

IMocTranoBuan:
YTBepmuth pabodyio mporpammy JUIs MCHONB30BaHHS B y4eGHOM mpolecce 110 TUCIHILUTHHE
«KBanToBas Gmonorua» Ui oOydarommxcs 2 Kypca 0 HalpaBICHHIO MMOArOTOBKH 06.03.01

buonorus.

3aB. Kadeapoit MeTUITUHCKON

(HU3MKHU C KypcoM UH)OPMATHKH, 9{/%

NIOLIEHT, K.(.-M.H. Kynpeiiko A. A.

Cexperapb kadeapsl WV/ ~  HOcynoea 3. JI.



Brinucka
3 rpotokona Ne For «2» 06 2021

sacenanus [IMK ecTeCTBeHHO-HAYYHBIX JHCIHILINH

PaGouas mnporpamma 1o mucumrumpe «KsanToBas OWONOrMA» UIA HANPABICHHUA
noxroTosku 06.03.01 Bronorms cocraBieHa JONEHTOM Kabenpsl MeIHLHHCKOH (hu3uKE C
xypcom uH(opMatuiu Bo#tukom B.B. n mpenozasatenem kadeapsl MEIUIIMHCKOH (DH3UKH C
Kypcom unpopmaruku baiipamryios P. A.

Ha OCHOBaHWH NpPEJCTABJICHHBIX MATEPHATOB MHKJIOBAas METOJIMYECKas KOMHCCHA
TIOATBEPIKIALT, UTO:

ks PaGouas mporpamMma MOATOTOB/IEHA YIOBIETBOPHTEINLHO C METOIMYECKON H
Hay4HOH TOYEK 3pCHHS.

2. PaGouas mporpamma cootsercTByer ®I'OC BO 1o HampapieHHIO MOATOTOBKH
06.03.01 Buonorns; yreep:xaéHHbi MunncTepeTBoM 06pasoBanus 1 Haykn PO 07.08.2020 r.,
nporokosn Ne 920, yueGHOMY IUIaHY YTBEPKACHHOMY Vuéresmm Cosetom ®I'BOY BO BI'MY

MunHcTepcTBa 3apaBooxpanenus PO.

Peuen3un cojepikar NoApoOHeI pasbop pabodeil MpPOrpamMeL. Penensentsl: 3aBkadenpoin
«DyHIAMEHTAIBHON M NPHKIAIHOH MHKPOOHOIOTHIY, npodeccop, A. M. H. Mas3ioToB A. P. 1

saBe Tyrolmit Kadempoit o6mei pusuku BI'Y, npodeccop, A.¢.-M.H. bBanamanos M. X.

[IMK ecrecTBEeHHO-HAyYHBIX IHMCIHMIUIHH PEKOMEHIYET yTBEPAUTE pabouyio nmporpammy
JUIS WCIONB30BaHUsA B ydeGHOM mporecce mo ucuummne «KBantoBas Omomorma» U

obyuarommxcst 2 Kypca Halpap/IeHHs IOArOTOBKH 06.03.01 buosnorus.

ITpencenarens // / Buxrtoposa T. B.

CexpeTapb ﬁ,’? A / Cyuneiimanosa O. H.



Beinucka
W3 TIPOTOKOJIA Neﬁ;‘?m o6 2021

3accaHus V4eOHO-METOIMYECKOI0 COBETA

no Hanpasienuio noarorosku 06.03.01 bruonorus

Caymamu: O6 yTtBepxaeHHH pabovuedl MPOrpaMMbl JHCHHILTHHbI «MaremaTuka H
MaTeMaTHYECKHe MeTObl B Ouomormmy», Hampasinenuwe noarotoBku 06.03.01 buomorus ans

obyuaromuxcs 1 Kypca ouHOM Gopmbl 00yIeHHA.

Mocranosmn: Ha OCHOBAaHWM IIPENCTABICHHBIX MAaTEPHANOB ONOOPHTH pabowyio
mporpaMMy AMCUHMIUTHHBI «MaTemMaTHka H MaTeMaTH4eCcKue MCTOIBI B fuomorun» IO
nanpasienuto noxarotoskn 06.03.01 buomorus s obyuatomuxcst 1 Kypca O4YHOH (OPMBI
oOy4eHus, COCTABJIEHHYIO B COOTBETCTBHH C tpeGoBannamMu  «IlonoxkeHns W mMOpAAKa

odopmienust YMM». PexomennoBaTh K HCIIOIB30BaHHIO B yueGHOM ITpoliecce.

IIpencenarens YMC,
npodeccop ["aymmos 111, H.

Cexperaphb / e Bopuosa 0. JL.



SAK/JIIOYEHUE PEHEH3EHTA

Ha pa6ouyro nporpamMMy 1o JMCLUILITHHE « KBaHTOBasH GHOMOTH» fakanaspuara 06.03.01-«buonorusa»
paspaboTaHHyi0 COTpYIHHKamMHM Kadeapsl MeuiMHCKOH (H3MKM ¢  KypcoM HH(QOpPMAaTHKH
MenepanbHOro roCY/IapCTBEHHOro  GIO/DKeTHOro  00pa3oBaTesNbHOrO  YYPEKJICHHA — BBICIIETO
obpasosanus  «BalIKWPCKHA  rOCYJIapCTBEHHBIA — MEIMUMHCKMH  YHUBEPCHTET)» MpunucTepcTBa
3npaBooxpaHenus Poccutickoit QDenepaumi.

Jlannas paGouas mporpamma cooteercteyer ®I'OC BO mno HanpasieHMIO TIOArOTOBKH
Gakanaspuata 06.03.01-«Bronorus» , yreepxaenHoMy MunuctepcTBoM o6pasopanus i Hayku PO 7
asrycta 2020 r., yaeGHomy muiaHy no Gakamaspuaty 06.03.01. -«buonorusy, yTeepxaAeHHOMY @I'bOY
BO BI'MY Munzapasa Poccuu.

XapakTepUCcTHUKA NOJIOKHTEIbHAS

Onenka

BBINOJIHEHHS
TpeGoBaHmii B 3ameuaHus
Gannax (0-10)

TpeGosanus, onpeaeIsiomne KA1eCTBO Y4eGHOH THTEPATY Pl

TpeboBaHus K COEPIKAHHMIO
1. OcHOBHBIE IMAAaKTHYeCKHe equHMLE cooteTcTBytor ®I'OC BO | 10
110 HANPABJICHHMIO MOArOTOBKH T10 NporpamMme GakanaBpHara -
06.03.01-«buonorus»

TpeGoBaHus K Ka4eCTBY HH(POPMALIHH

2. IpuBeieHHBIE CBEJIEHNS TOUHBI, IOCTOBEPHBI K 000CHOBAHbI. 10
3. ABTOpaMH HCMOIB30BaHbl METOJIBI CTaHIaPTH3ALMH. 10
4. Vcronp30BaHbl KJIaccHUKALUA ¥ HOMEHKIIATYPbI, IPHHATHIE B 9
nocneaaue rogs (MKB-10), mexayHapoaHas cuctema envHui CHA

H Aap. 9

5. MeToauyecKHii ypoBeHb Mpe/ICTaBNeHHs y4eOHOro MaTepHaa
BBICOK, M3JIOKEHHE COZIepKaHUsA afanTHPOBAaHO K
o6pa3oBaTebHBIM TEXHOIOTHAM. 10
6. Co6ITI0/IeHBI TICHXOIOr0- NeAaroruHueckie TpeboBaHus K
TPaKTOBKE M3/1araéMoro MaTepHaia.

TpeGoBaHus K CTHITIO H3JIOJKCHUA

7.M3110KeHHe BOMPOCOB CHCTEMHO, [IOC/Ie/IOBATE/BHO 0e3 JIHIIHIX 10

noapoGHOCTEH.

8. OnpejeneHus YeTKH, JOCTYIHBI 114 TOHUMAaHHA. 10

9. OHO3HAYHOCTE YNIOTpeGIeH!s TePMHHOB. 10

10. CobmomeHsl HOPMBI COBPEMEHHOIQ PYCCKOIO A3bIKa. 9

Tpe6oBanus K 0pOpMIEHHIO

11. Pabouas nmporpamMma odopmiieHa akKypaTHO, B €JHHOM CTHIIC. 10

Hroro Gamwios 107
3aKnoYeHue:

PaGouas nporpaMma MoseT ObITh HCTIONB30BaHa B y4eGHOM mporecce.

«3 » 06 L0L/ .

3asenyrowmii kadenpoit GyHnaMEHTANEHOH Magstotos A. P.
W NPUKJIaAHONH MHKPOOHOIIOTHH,

[.M.H., Ipoeccop
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3AKJIIOYEHUE PEIHEH3EHTA

Ha paGouyto nporpammy 1o Jucuuuinse « Ksanrtosas Buonorus» Gakanaspuara 06.03.01-«bronorus»
paspabOTaHHYIO COTPYAHHKAMH Kadeapsl MeauuMHCKOH (U3MKM € KypcoM HMH(OPMATHKH
DenepaibHOro OCY/JAPCTBEHHOTO ~ OFOJUKETHOro  00pasoBaTe/bHOTO  yUPEXKACHHS  BBICIIETO
o6paszoBanms  «BAlUKUPCKHI ~ TOCYNAPCTBEHHBIH — MEIMIMHCKHH — YHHBEPCHTCT) MunucTepcTBa
3apasooxpaHenus Poccuiickol Deepaiuy.

Jlannas pabouas mporpamma cooTserctByer @I'OC BO mno HanpasieHHIO IOArOTOBKH
Gakanaspuara 06.03.01-«Buonorusy , yTBepiIeHHOMY MHHUCTEPCTBOM o6pasosanus U Hayku PO 7
aBrycta 2020 r., yueGHoMy mnaHy no HakanaBpHaTy 06.03.01. -«Buonorus», yreepxaesHomy OI'BOY
BO BI'MY Munsapasa Poccun.

XapaKTepHCTHKA TIOJIOKHTEIbHAA

Onenka

BHINOJTHEHH S
TpeboBaHHii B 3ameuanns
6asax (0-10)

TpeGosanus, onpeAesIoONHe Ka4ecTBO y4eOHOH JIHTepaTypbI

TpeboBaHus K COAEPHKAHUIO
1. OcHOBHbIE AWIAKTHYECKHE eMHULE! cooTBeTcTBytor ®I'OC BO | 10
110 HAaNPABJIEHHIO IOITOTOBKHM 10 MporpamMme GakanaBpuara -
06.03.01-«Buonorus»

Tpebopanus K KadecTBY HHpOpMALKH

2. [puBeieHHbIE CBEACHHS TOYHBI, AOCTOBEPHbI U 060CHOBAHBL. 10
3. ABTOpaMH HCIONB30BaHbl METO/IbI CTaHAAPTH3ALINH. 10
4. Vicrionb3oBaHbl KiiaccHbUKallMi 1 HOMEHKJIATYPbI, IPHHATHIC B 9
nocnennue roap! (MKB-10), MexxayHapoiHas CHCTEMA €IHHHMLL CHh

U 1p. 9

5. MeToudeckuii ypoBeHb Npe/cTaBieHus y4eOHOro MaTepHania
BBICOK, U3/I0KEHHE COJIep/KaHus alalTHPOBAHO K
06pa3oBaTe/IbHBIM TEXHOJIOTHAM. 10
6. CobmioaeHsI MICHXOJIOro- nefaroruueckie TpedoBaHus K
TPAaKTOBKE M3J1aracMoro MaTepHasa.

TpeGoBaHus K CTHIIO H3TOXKESHHA

7. Mi3n0sKeHHe BOMPOCOB CHCTEMHO, TOCIIEI0BATENBHO 63 JHITHUX 10

oapOoOHOCTEH.

8. OnpeeneHus YETKH, JOCTYIHbI 1A TOHHMAaHHA, 10

9. OIHO3HAYHOCTH YNOTPeOIeHHs TEPMHHOB. 10

10. Co6moaeHsl HOPMBI COBPEMEHHOI0 PYCCKOIQ A3bIKA. 9

TpeGoBanus K 0hOPMIEHHIO

11. Pabouas nporpamMma odopmiieHa akKypaTHO, B €[IHHOM CTHIIE. 10

Hroro 6awios 107
3akmoueHue:

PaGouas mporpamMma MoskeT GbITh HCIOJIB30BaHa B y4eOHOM Mpouecce.
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