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1 He.]]l/l H 3aJJa91 OCBOCHUSA TUCIHUIIJIMHBI

Hucnunnuna «YucneHHble METONbI M MaTeMaThdeckoe MojenupoBaHue. Yacte 2.»
(UMuMM) umeer meanto chopmupoBath y oOyuaronmxcs npodeccuonansusie YK-1; OITK-1;
ITK-2; IIK-3 kommnereHnuu B cooTBeTcTBUU ¢ TpeboBaHusamu OI'OC BO mno HampaBiaeHUIO MOATO-
toBkH OakanaBpoB 03.03.02 «®uzuka» ¢ ydyeToM HaINpaBICHHOCTH OakalaBPCKOW MPOTPaMMBI —
«MenuuuHckas pu3nKay.

Llenpl0 AMCUUIUIMHBL SIBISETCS MPHOOpPETEHHE TNPAKTHUYECKUX HABBIKOB HCIOJIB30BAHMUS
YHCIIEHHBIX METOJOB JUIsl PEeIlIeHus 3a7a4 00pabOTKU IKCIIEPUMEHTa U MaTEMaTHYECKOr0 MOJIEIH-
pOBaHUs TMpoIeccoB. B OONBIIMHCTBE CiTydaeB JUIsl PELICHUs MOMOOHBIX 337a4 YK€ CYIIECTBYIOT
rOTOBBIE MPOTPAMMHBIE KOMIUIEKCHl. OHAKO CTYAEHTHI TOJKHBI UMETh SICHOE MpeACcTaBlieHHne 00
OCHOBHBIX METO/IaX MAaTEeMAaTHYECKOTO MOJCIHPOBAHHUS MPOLECCOB. DTO MO3BOJIUT CO3AaBATh KOH-
KpeTHbIE MaTeMaTHYeCKHUe MOJICNIH, BbIOMPATh MOAXOISALININ JUIsl pelIeHHs KOHKPETHOH 3ajauu
MIPOTPAaMMHBIA KOMILIEKC, MPABUIBHO MHTEPIPETUPOBATH MOJIydaeMble pe3yibTarhl. HaBbIku m0-
Jy4eHHbIE NPU U3YYCHUU JAHHOW TUCIUILUIMHBI MOTYT MIPUMEHSITHCS B Kypcax « ATOMHasi GU3HKaY,
«MexaHuKa CIUIOIIHBIX cpefy, « DU3UKa aTOMHOTO sIpa U 3JIEMEHTAPHBIX YaCTHI», « DIEKTPOIH-
HamuKa», «KBanToBas teopus», «TepmonnHamuka u craTucTudeckas ¢pusnka», «Pu3nuka KOHJCH-
CHPOBAHHOTO COCTOSTHHS».

[Tpu peanu3zanuu 1enu nNperycMaTpUBaeTCs pelleHne caelyroIuX 3a1au:

N3yunts:

* OCHOBHBIE TUITbI MATEMAaTHYECKUX MOJIEIICH;

* [IOKA3aTeNM, XapaKTEPU3YIOIME KAYECTBO TON I UHOU MOJENH;

* TUIIBI KPUTEPUEB JISXKALIUX B OCHOBE JOCTOBEPHBIX CTATUCTUYECKUX BHIBOJIOB.

OBnaners:

* TEXHUKOM MOCTPOCHUSI MaTEMAaTUYECKUX MoJIeel (PU3HMUECKUX MPOLIEeCCOB, TIOCTAHOBKH 3a-
7ad ¥ BEIOOpA a/IeKBaTHBIX METOJIOB UX PEIICHHS;

* CIOCOOHOCTBIO MPUMEHATh MOJIETH U METObI, H3ydaeMble B Kypce, K PELICHUIO TpaKTHye-
CKHUX 3aJau.

ObnactsaMu poecCUOHAIbHON AEATETPHOCTH B paMKax M3y4yaeMOM AUCHMILIUHBI (MOIYJIS)
SBJISIOTCSI:

- aTOMHas NPOMBIIIIEHHOCTH (B cpepe oOecrieueHus )KU3HEHHOTO MK (MCCIeJ0BaHue,
MPOEKTUPOBAHUE M pPa3pabOTKa COBPEMEHHOTO YHHKAJIbHOIO OO0OpYyOBaHUS, MPOU3BOACTBO,
HajaJiKa, dKCIulyaTalus) o0Opy10BaHUSI YCKOPUTEIbHBIX KOMIUIEKCOB KaK MEIUIIMHCKOTO Ha3Ha-
YEeHHUsI, TaK U UCIIOJIb3YEeMBbIX JUIsl IPOBE/ICHNUS UCCIIeI0BaHUM B 001acT (PU3MKU BHICOKUX YHEPTHiA,
(U3NIECKUX yCTAaHOBOK, B TOM YHCIIC, MEIUIMHCKOTO Ha3HAYCHHUS I oOecredeHus: 3 (HeKTUBHO-
ro u 6€30MacHOr0 pa3BUTHI AaTOMHON OTPAciin);

- CKBO3HBIC BUABI MPO(PECCHOHATHHON NEATENPHOCTH B MPOMBIIUICHHOCTH (B cdepax
MIPOBEJICHUS] HAYYHO-UCCIIEI0BATENBCKUX U OMBITHO-KOHCTPYKTOPCKHUX PabOT MO TEMaTUKE OpraHu-
3alli¥, YIPABJICHUS Pe3yIbTaTaMH Hay4YHO-UCCIIEAOBATEICKUX U ONBITHO-KOHCTPYKTOPCKHUX paboT
C LIeJbI0 MPOU3BOJCTBA COBPEMEHHOIO 00OPYAOBaHMs, OOECIEUMBAIOIIEIO COBEPIICHCTBOBaHHE
SJ1IepHO-PHEPreTUUECKUX TEXHOJIOTUH).

2 MecTo qucuuiiunbl B ctpykrype OITOIT
JucuuruinHa «YuclieHHble METOAbl W MaTeMaTHuecKoe MojienupoBaHue. Yacts 2.»
b51.0.09.02 oTHOCHTCSI K OCHOBHO# YacTH OJioKa qucuutuine, Moayiist « MTadopmaruka» 51.0.09.
JHucuuruinna npenogaercs B V cemectpe |1 xypca.
[Ipuctynas kK U3yuyeHUIO TUCHUIUIUHBI «UUCIIEHHbIE METObI U MATEMAaTUYECKOE MOAEIINPO-

BaHue. YacTh 2.», CTYJIEHT JOJKEH UMETh TBEPAbIE 3HAHUS IO NpeaMeraM «JInHeiHas anrebpa u
aHaJIUTUYECKasl reoMeTpus», «MaremaTuueckuil aHanus», «Teopus BEpOATHOCTEN U MaTeMaTUye-



CKas cTaTuCTUKa», «JluddepeHunanbupie ypaBHeHUs», «UHCIeHHBIE METOABI M MaTeMaTHYECKOE
MozenupoBanue. Yacte I», a Taxke npeanosaraeTcsi 3HaHHE OCHOB ITporpaMMupoBaHust Ha C++.

3 [lnaHupyeMble pe3yJibTAThI 00YUeHHS MO TUCIUTLIHHE

HNupnkaTopsl
@opmupyembie KOMIETEHIUH A p " IInanupyemblie pe3yJibTaThl
5 JOCTHKEHHS KOMIIETeHIHii 0GYUeH s 0 THCHMITHIe
(kK00 u Haumerosanue) (k00 u popmynUposKa) y

YMeTbh NPUMEHSTh CUCTEMHBIN
ITOIX O/ JIJISl aHAJIHM3a TIPOOIEMHOM
CUTyalun

YMeTh BBIABIISTH COCTaBJAIOIIIHE
MIPOOJIEMHOM CUTYAITNH U CBSI3U
MCKAY HUMU

YMeTb rpaMOTHO, JIOTUYHO, ap-
TYMEHTHPOBAHO pa3padbaThiBaTh
CTPaTETHIO peIIeHUs MPoOIeM-
HOW CHUTYalHH.

VYK-1.1. Ananu3upyer 3ana-
4y, BBIETSS ee 0a30BbIe CO-
CTaBJISIOIINE.

VYK-1.4. IIpu obpaboTke HH-
dbopmaruu  oTIIMYaeT (PAKTHI
OT MHEHMWI, MHTEPIpPETALNA,
OIICHOK, (opmupyer co0-
CTBEHHbIC MHEHHUS H CYXKIe-
HUSl, apryMEeHTHPYET CBOU
BBIBOJIBI M TOUKY 3PEHHS.

VK-1. Cnocoben ocywecms-
JIAIMb  NOUCK,  KPUMUYECKUl
amanus u cuwme3 uH@popma-

yuu, NPpUMeHAmMb CUCMeMHblU X0J1 ISl pa3pabOTKU CTpATETHH

nooxo0 0/ peuteruss NoCmas- pelienus npoOIeMHOM cuTya-
JIeHHBIX 300aY. LIUH.

YMeTh NpUMEHATh CUCTEMHBIN
Y MEXIUCHUTUITMHAPHBIN MOJI-

3HaTh OCHOBHbBIE METOAbI OICHKH U
IpeAOTBPpALICHUS PUCKOB PA3HBIX

CIIeHapHeB pelieHus npodeccnoHalb-
VK-1.5. PaccMatpuBaeT M | yuix sanau.

nopeajiaracT BO3MOXHBIC Ba- | Vmers GopMynupoBaTh pa3iudHbIe
pHaHTBI pEHIEHUS IIOCTaB- | CLEHAPUM CTPATEIMH PELICHHUs IPOo-
JICHHOM 3aJ1a4u, OLICHUBAs UX OeMHOM cHTyauuy.

JTIOCTOMHCTBA M HEJOCTATKH. Ymern OIICHUBATh TOCTOMHCTBA, HC-
JAOCTATKH U PUCKHU PA3JIMYIHBIX CCHA-

pHEB CTpaTeruy pelIeHus MpooIeM-
HOU CUTYAllHH.

3HaeT COBPEMEHHBIE ITPOOJIEMBI U
HOBEHIIINE TOCTHKCHUS (DU3MKH U

OHK- 1 . 1 i HpI/IMeH}IeT Marte- MCAUILIUHBI, COBpeMeHHLIe HOCTU-
MAaTHYECKHE, eCTeCTBEHHOHA- | “Konil HAYKH 1 IICPCAOBOM TCXHO-

JIOTHUH.
YYHBIC, CONNAJIbHO-

: VMeeT UCI0Jb30BaTh COBPEMEH-
OIK-1. Cnocoben npue- SKOHOMHU'IECKHE H MpodeccH- HbIe HHPOPMAIIMOHHBIE I/II;(OMHI)
HAMb 6a308ble 3HAHUSA 8 00- - )
sacmu dusiro- OHAJIBHBIC SHAHNA UL PCHIC- | 15 renppie TexmoMOrHH, CpencTBa

HUs HAy1HO- KOMMYHHUKAIIHA, CIIOCOOCTBYIOIIHE
MameMamu4eckux u (uiu) HACCIEN0BATENBCKUX 3a1a4 TOBBIIICHMIO S PEKTHBHOCTH
CCMECMBEHRLLY HAYK 6 cqbvep € Hay4HOM 1 00pa3oBaTenbHON chep
cgoell npogheccUoHATbHO eSTENbHOCTH
oesmebHOCIU. _
OHK_ 1 2 HpI/IMeHHeT CHU- 3HaeT OCHOBHBIE HCTOYHUKH U M€

TOJIBI OTy4EHHS PO ecCHOHAIb-
HOW MH(OpMAIINH, HATIPABJICHUSI
Hay4YHBIX HCCIEIOBaHNH, JIeXKa-
IIMX B OCHOBE BBIMIOJIHIEMOTO (u-
3MYECKOr0 dKCIIEPUMEHTA

CTEMBI U METOJIbI TEOpETUYE-
CKHMX OLICHOK Y PacueTOB I
JKCIIEPUMEHTOB Ha YCKOPH-
TEJAX, PEaKTOpax v Ipyrux




AEePHO-(PU3NYECKUX YCTaHO-
BOK

3HaeT QuU3nUYeCKre U MaTeMaTuie-
CKHE MOJICITH JIJIsl TEOPETHIECKOTO
M 9KCIIEPUMEHTATLHOTO UCCIIE0-
BaHUs 3aKOHOMEPHOCTEH B 00J1a-
CTH (PU3UKH U METUIMHBI

OIIK-1.3. BeisiBasieT 3aKOHO-
MEPHOCTH (PU3HUECKHUX IPO-
LIECCOB, JIEKAIIUX B OCHOBE
BBIMOJIHIEMOTr0 (pU3NUEeCKOoro
AKCIIEPUMEHTA U IPUOOPOB,
UCIIOJIB3Ys 0a30BbIE 3HAHUS

Ymeer chopMynupoBaTh KOH-
KpEeTHYI0 (pru3ndeckyto 3amaay,
BBIOPATh METO/] peaTH3aIiU dKC-
NEPUMCHTA JIA MTOJIYYCHUA KOH-
KYPEHTHOCIIOCOOHBIX PE3yIbTaTOB

1IK-2. Cnocoben npunumamao
yuacmue 6 npogeoeHuu Hayy-
HBIX UCCIe008AHULL 8 U3OPAH-
HOU 001acmu IKCnepumMeH-
MAanbHbIX U (UIl) meopemu-
YyecKux guzuyeckux uccnedo-
8aHULL C NOMOUBIO COBPEMEH-
HOU npuboOpHOoLL 6a3wbl (8 MOM
yuce Cl0AHCHO20 Pu3uyecKko-
20 000py006aHus) u un-
GdopmayuorHHbIX MeXHOI02UlL
C yYemom ome4ecmeeHHo2o u
3apybedrcHo20 onvima.

[1IK-2.1. OnpenenseT 1eb mpo-
BeICHUsI SKCIIEPUMEHTa 10 Pu-

3HUKE€ BBICOKHX :«)Heprm‘/i " 3aK0-

HOMEPHOCTH (pU3HYECKUX Mpo-

IIECCOB, JIEXKAINX B OCHOBE (u-
3MUYECKOTO IKCIIEPHUMEHTA

3HaTh 3aKOHOMEPHOCTH (hH3HUE-
CKHUX TIPOLIECCOB, JIEXKAIIUX B OC-
HOBE (PU3UYECKOT0 IKCIIEPUMEHTA,
OCHOBBI paO0oThI BEIOpaHHOH (u-
3HKO-TEXHUYECKOH CHCTEMBI

[1K-2.3. ®opmynupyeT OCHO-
BbI pa0OTHI BEIOpaHHOM (Pu-
3UKO-TEXHUYECKOW CHCTEMBI
¥ OCOOEHHOCTH amnmnapaTypsbl,
UCTIOJIb3YEeMOW B MEIUIIUH-
CKOM (hu3nke

YMeTh BHIOpaTh TEXHUUECKUE
CpencTBa, MOATOTOBHTH 000PY/I0-
BaHHWE, MPUHUMAET y4acTue B Ipo-
BEIICHUHN DKCIIEPUMEHTOB

Briagers ocHOBamMK paboTHI M 0CO-
OCHHOCTSIMH anmnapaTypbl QU3HKO-
TEXHUYECKOH CUCTEMBI, HCIIOJIb3Y-
€MOIi B MEIUIIUHCKOM (PU3HKE

1IK-3. Cnocoben npumensamo
cospemeHHble Memoobl U
mexHuKy 0Jisi coopa, oopa-
bomxu, ananuza u cunmesa
Guszuueckou ungpopmayuu 8
us-opaunuou ooracmu gusu-
YecKUx Uccieo008anuti

IIK-3.1 Mcnonb3yer coBpeMeEH-
Hble HH(POPMALIMOHHBIE TEXHO-
JIOTHH 11 aHAJIN3a TeKyILen
Hay4YHOU nH(popManu

3HaTh JOCTHKEHHUS OCHOBHBIE IOCTH-
JKCHHS B 00J1aCTH HH(POPMAIIMOHHBIX
TEXHOJIOTUH

YMeTh UCIIOIB30BaTh METOALI MaTe-
MaTHYECKOTO MOJICITUPOBAHII IS
pelIeHUs] KOHKPETHBIX 3a/1a4 B 00J1a-
CTH MEIWIWHCKON (DU3UKU

YMets paboTaTh ¢ HAy9IHOI IuTEpa-
TypOH, HCIIOJIb3Ys] COBPEMEHHBIE UH-
(hopMaIOHHbIE TEXHOJIOTHH, CIISITUTh
38 HAYYHOU NEepUOAUKON

[1K-3.2. IIpumenseTr nporpamm-
HOe 1 nHPOpMaIoHHOE 0bec-
NIEYCHHUE HAYYHBIX HCCIIEI0BA-
HHi, COBPEMEH-HBIE METOIbI
MOJICTTUPOBAHUS U BO3-
MO>KHOCTH SIA€PHBIX MEIULIMH-
CKMX TEXHOJOTUI

3HATh OCHOBHBIE METOMBI, CIOCOOBI 1
CpPEACTBA MOJIyYCHUS, XPAHECHHUS, T1€-
pepaboTku HH(OpPMAITIH, OCHOBEI
HHpOPMAILIMOHHOW 0€3011aCHOCTH

YMeTb UCIO0JIb30BaTh KOMIIbIOTEPHBIE
TEXHOJIOTUH [UIs PEUICHHUs 3a1a4 KaK
podeCcCHOHANBEHOM, TaK U TIPOU3-
BOJIbHOW HaIpaBJIEHHOCTU

I1K-3.3. Baageetr MeTomaMu
HAY4-HOTO MPOTHO3UPOBAHHMS,
MeToaMu paboThl HA COBpeE-
MEHHBIX (pH3HUe-CKUX yCTaHOB-
Kax U HaBbIKAMHU pabo-ThI C ma-
KEeTaMU MPUKJIAIHBIX PO-
rpaMM (QU3HKO-TEXHUUESCKUX
CH-CTEM.

Brnaners HaBbikaMu pabOTHI C TIaKe-
TaMHM IPHUKIIAIHBIX IPOrpaMM 3KCIie-
PUMEHTAIBHOW M TEOPETUUECKON (H-
3UKH

YMeTh NIPUMEHATH Ha TPAKTHKE Ma-
TeMaTU4YeCKUe MOJEIU, METObI 1
CpPEICTBA IPOEKTHPOBAHMS U aBTOMa-
TU3alUH CUCTEM HA MIPAKTUKE.

YMeTh NpUMEHSATh MOJTYYCHHBIC 3HA-
HUSL ISl PEILICHNST IOCTaBJICHHBIX aK-
TyaJlbHBIX 33/1a4 B CBOCH HAay4HO-
HCCIIeIOBATENLCKOM paboTe

4 O0beM AUCHHUIIIUHBI

O0BeM JUCHUITIIIMHBI COCTAaBJIACT 2 3a4eTHEIE CAHNHUIBI, BCCTO 72 AKaJCMHYCCKHUX 9aCOB.




5. Conepxanue QM CHUNTAHBI

ouHas dpopma oOyuenus
B TOM YUCJIE:
Konrakthas pa6ora (paboTa Bo B3aMMOJIEHCTBHY C TpeToaBaTenem):
Bcero
HaumeHoBaHue pa3/ie/ioB U TeM (axazem CamocTosiTeJIbHasI
JUCIUILTHHBI aace) : [IpakTnyeckue JlaGopaTopHbre . padoTa
Jlekuuu | (ceMHHapCKUE) e KPIT .. | Beero | ogyyaromerocs
3aHSITHUS
V cemecTp

1. Ileab, mpoueaypbl, cHocoObI OIEHWBAHHS B 4 2 2 9 5
MaTeMaTUHYECCKUX MOAeJIaAX.
2. KoBapnanusi 1 Koppejisiuusi B MaTeMaTH4e-
cKHX Mopeisix. OCHOBHBIE CTATHCTHYECKHE pac- 4 2 2 9 5
npeaejJeHus.
3. HopmanbHoe pacnpeneieHne B MaTeMaTH4Ye- 4 5 ) 9 5
CKOM MOJeIMpPOBaHUH.
4. IIpoBepka mapaMeTpuyecKHUX rMMOTeE3. 4 2 2 9 5
5. IlpoBepka HenmapaMeTpH4yecKuUX rumore3. Pe- 4 2 2 9 5
I'PECCUOHHBIC MATEMATHYICCKHUE MOJIC/IN.
6. KauectBo C€rpeCCUOHHBIX MAaTEMATHYECKUX

ccreo perp 6 3 3 11 5
MoaeJien.
7. MHo:KkecTBEHHbIE perpecCuoHHbI€ MaTeéMaTHu- 4 2 2 8 4
YyecKHe MO/IeJIH.
8. HestHeliHbIE perpecCHOHHbIE MOIEIH. 4 2 2 8 4
IMpomexyToUYHasT aTTeCTaIIHS: X2 x

- 3a4€T C OIEHKOM

HTOro mo fMCHHUILINHE 34 17 17 72 38

* . . . .
KPII - uacvl konmaxkmuoui pabomel Ha Kypcogyio pabomy (npoexkm) no oucyuniune. 4acvl omnocames K 6HeayOumopHoti KOHMAKmHou pabome, 8bINOIHAIOM C5 GHe PACHUCAHUS YH4eOHbIX 3aHAMULL NO
Ooucyuniune. Ykazol8aiomcs, eciu npedycmompenvl y4eoHbIM NIAHOM.

! Tlepeuenns BUIOB y4eOHBIX 3aHATHI YTOUHSAETCS B COOTBETCTBUHU C YUEOHBIM ILUIAHOM.
2 Yachl HA TPOMEKYTOUHYIO aTTECTAMIO (3a4eT, TP HePEHIMPOBAHHBIN 3a4€T, JK3aMEH U JIP.) YKa3bIBAIOTCS B CIly4ae BRIIENECHHS X B y4eOHOM ILIAHE.
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Conep:xaHnue TMCUMILINHBI

Tema 1. Llean, npoueaypsl, cnoco0bl OLeHUBAHUSI B MATeMaTHYeCKHX MOJeJIAX.

Onenka kak ciydaitHas BennunHa. HecmemennocTs. D¢ dekTuBHOCT. BiausHue yBennyeHus: pasmepa BbIOOPKU JaHHBIX HA TOUYHOCTH OleHKU. OleH-
KM TEOPETHUUYECKOTO MaTeMaTHUECKOro OKUAaHUA U Aucnepcuu. HecmelieHHas olieHKa TeopeTudeckol nucnepcuu. McenpasieHHas olieHKa BEIOOpoY-
HOM aucnepcun. Bo3aMoxxHOCTE cpaBHEHHS 3G (HEKTUBHOCTH OLICHOK. [IpoTHBOpeuns Mex 1y HECMELIEHHOCTBIO U 3()(PEKTHBHOCTBIO.

Tema 2. Kopapuauusi u KOppeJsiuus B MATEMaTHYeCKUX MOAeJAX. OCHOBHbIE CTATUCTHYECKHE pacnpe/ieseHusl.

ITpaBuna pacuera koBapuanuu. CMEIIEHHOCTh BEIOOpOUHOH KoBapualuu. [Ipo0iema oneHuBaHMs TUHEWHON CBSA3HM CTOXACTUYECKUX ITEPEMEHHBIX. XU-
KBaJpar - pacnpenenenue, pacnpeneneaue CrerofenTa, F-pacnpenenenue @umepa. ['amma GyHkms u ee cBoiictBa. @opmynsl 11 GyHKITUH TIIIOTHO-
CTH OCHOBHBIX pactipeneneHuil. ['paduku QyHKIMIA TUIOTHOCTH ¥ UX aCHMOTOTHKA.

Tema 3. HopmanbHoe pacnpeiejieHHe B MATEMaTHYeCKOM MO/IeJIMPOBAHMHU.

OOwmii cMbIca MpeenbHbIX TeopeM. [IoHATHS ypOBHS 3HAYMMOCTH M KBaHTHIIA. MIHTepBaibHAsl OLlEHKA MaT-0XKHUJaHUs. HOPMAJIbHO paclpeieleHHON
CIIy4allHOM BEJIMYMHBI C U3BECTHOU aucnepcueil. IHTepBaibHas OLEHKA MAaT-0KUJAHUs HOPMAJIBHO PACIPEAEICHHON CIly4aliHOW BEJIMYMHBI C HEU3-
BECTHOM aucriepcueil. IHTepBanbHas olieHKa JUCIIEPCUH HOPMAJIBHOW CITy4YalHOW BEJIMYMHBI.

Tema 4. IIpoBepka napamMeTpu4ecKNX rMIoOTe3.

Knaccudukanus runores3. OcHOBHAsI U KOHKYpHUpYomas runoTe3sl. Ommoku 1-ro u 2-ro poja. YpoBeHb 3HAYMMOCTH, MOITHOCTDh KPUTEPHUS U KPUTH-
yeckast oonactb. CxeMa MpOBEPKH TUIOTE3, CBA3b C 3aJjaueii HHTepBaJIbHOrO olleHuBaHus. Cilydail HOpMaJIbHOT'O pacrpeseseHnsl FTeHepalbHOM COBO-
KYIHOCTH C U3BECTHOW U HEU3BECTHOW JUCIIEPCUEH.

Tema 5. IIpoBepka HemapaMeTpH4YecKHUX runores. PerpeccuoHHbIe MaTeMaTHYeCKHE MO/IEJIH.

OOm1ast nocTaHOBKA 3a/1auM NMPOBEPKH TMIIOTE3bI 0 BUJE pacnpenenenus. Kpurepuii [Tupcona xu-kBaapat. Pacuetnsie ¢popmyinbl. OO1ias mocTaHOBKA
3a/la4¥ IOCTPOCHUS PErPECCUOHHON MaTemMaTuyeckoil Mozaenu. CiydaiHblil (pakTOp U MPUYMHBI €T0 BOZHUKHOBEHHUS. MaTtemaTtuyeckas MoJeNlb nap-
HOW JIMHENHOH perpeccun, Meto]l HauMeHbInux kBaaparoB (MHK). Ycnosus [Maycca-Mapkosa nins MHK.

Tema 6. KauecTBO perpecCMOHHBIX MaTEMATHYECKUX MO/IeJIeN.

AHanu3 TOYHOCTH ompeaesieHns Ko PUIMEeHTOB MOACIIH JIMHEHHOU perpeccuu, ux aucrepcuu. [Iposepka rumores o kodhdUIMeHTax JIUHEHHON pe-
IPECCUM UX UHTEPBAJIbHBIC OLEHKHU. J(OBEpUTEIBbHBIE UHTEPBAbl I 3aBUCUMON nepeMeHHOU. [IpoBepka kadecTBa ypaBHEHHUs MOJEIU PErPECCUH,
KO3 PUIMEHT AeTePMHUHAIINH, CBSI3b C KOI(PPHUIIUEHTOM KOPPEISAIIHUH.

Tema 7. MHoO:KeCTBEHHbIE perpecCHOHHbIE MATEMaTHYECKHE MO/IeJIH.



VYcnosus [Naycca-MapkoBa 1 MeTOJ HAMMEHBIINX KBaJIpaTOB AJIs Clydas MaTEMaTHYECKON MOJENN C HECKOJIbKUMH BXOJHBIMH NEpeMEHHbIMU. MaT-
puuHas ¢popma 3anKMcy 1 MUHMMHU3aLUs KBaJpaTa OTKJIOHEHHs B MaTpuyHOM Buje. Jucnepcun k03 PpUINEHTOB TMHEHHON Perpeccuu U JUCTIePCHOH-
HO-KOBapuaIroHHast MaTpuia. HTepBanbHbIe OlleHKH K03()(QUIIMEHTOB. AHAIN3 Ka4ecTBa YpaBHEHUS] MHOKECTBEHHOM JTMHEHHON PerpecCHy.

Tema 8. HetuHeliHbIe perpecCHOHHbIE MOIE/H.

Jlorapudpmuueckue, noiy-norapudmudeckue, oopaTHble, MOKazaTeNbHble MOAETH. Bo3MoxHOCTH MX nuHeapu3anuu. Ponb cinyuaitHoro ¢akropa. Ko-
s urmenT aBToKOoppesiuu 1-ro mopsaka, kpurepuit Jlapouna-Yorcona. ['etepockenactuanocTs, uaes o B3emenHom MHK. B3pemennsie iunHe-
HBIE perpeccuu. JJUCIepCuOHHbIN aHAIN3 B MATEMAaTHYECKOM MOJAEIUPOBAHUU. MHOKECTBEHHbBIEC CPABHEHU.



6 IlepeueHb y4ueOHO-MeTOAMYECKOTO 00ecTIeYeHUsI N0 TUCIUIITIMHE

Mertoandeckne MaTepHalbl M0 JUCHUTIIHHE (MOAYJII0) M 00pa30BaTeIbHON MPOrpaMMe B I1e-
JIOM TIpe/ICTaBleHbI HA OPHUIIMATFHOM caiiTe 0OpazoBaTenbHON opranu3anuu (pasaen «CBeaeHus 0o
oOpa3oBatesibHON opranu3anumy — O6pazoBanue — OOpa3oBaTeNIbHBIE TPOTPAMMEBI).

7 @OHABI OLIEHOYHBIX CPEACTB MO JUCUMILIIUHE

Jliis atTecTanuy 00yJaroIUXCs Ha COOTBETCTBUE MX MEPCOHANBHBIX JOCTUKEHHUM MOATAITHBIM
TpeOOBaHUSIM 00pa30BaTEILHON MPOTpaMMBbI MO JAUCIUIUIMHE pa3paboTaHbl (POHIBI OIEHOYHBIX
CPEICTB, TO3BOJISIONINE OICHUTHh pe3yJlbTaThl OOydYeHUs (3HAHUS, YMEHHs, HABBIKH) U
chopmupoBarHbIe ((HOpPMHUPYEMBIE) KOMICTCHITUH.

OTH  (QOHIBI BKIIOYAIOT TEOPETUYECKUE BOMPOCHL, THUIIOBBIE MPAKTHYECKHE 3aJaHUS,
KOHTPOJIbHBIE paOOThI, JOMAIIIHUE PaOOThI, TECThI, MPUMEPHBIE TEMbI KYPCOBBIX pabOT (ITPOEKTOB)
U KPUTEPUHU WX OIICHUBAHHS W WHBIC OIICHOYHBIE MAaTEPHAIbl, UCIIOJIb3YEMbIe TPU MPOBEICHUN
MPOLEAYP TEKYIIEro KOHTPOJIS YCTIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTaI|H.

@DOH/IBI OTICHOYHBIX CPEICTB MPEICTABICHBI B IPUIOKEHUH K paboueit mporpamme.

[Tpu HEeoOxoauMocTH, 00yYarOIIMecss ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/IOPOBBSI U MH-
BaJINJIbl 00ECTICYMBAIOTCS OIEHOYHBIMHA MaTepraiaMd B (hOpMax, aJalTHPOBAHHBIX K OTPAaHUYCHHU-
SIM UX 37I0POBbsI U BOCHIPUATUS UH(OPMALIUU:

Jna auy ¢ napywenusamu 3penus:

— B TIIEYaTHOHN opMe YBETUUECHHBIM HIPUPTOM,

— B (hopMe AIEKTPOHHOIO JJOKYMEHTA,

— B ¢opme ayauodaiina.

Jna auy ¢ napywenuamu cayxa:

— B TIeYaTHO (opwme,

— B (opMe AIIEKTPOHHOTO JOKYMEHTA.

s nuy ¢ HapyuweHuaAMU ONOPHO-08USAMENbHO20 Annapama.

— B MedatHo# dopme,

— B (hopMe INEKTPOHHOTO JJOKYMEHTA,

— B (opme ayaunodaiina.
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8 PecypcHoe obecnieueHue
8.1. IlepeueHs JIUTEPATYPHI

OcHnoenasn yueonas numepamypa
bynasun JI.A. KomnbroTepHoe mMonenupoBaHue (GU3NIECKUX cUCTEeM : YueOHoe mocobue / JI.
A. bynasun, H. B. Beiropaunkuit, H. W. JleboBka. - Jlonronpyausiii : UaTtemnekr, 2011. - 352c.
:m. - ISBN 978-5-91559-101-0.

. BepxOunkuit B.M. OCHOBBI YUCIICHHBIX METO/IOB: YUeOHHK /i By30B.-M.: BIII, 2-e uzn., ne-
pepab. 2005. - 847c.

. UucneHHble METOBI | YUeOHUK W MpakTUKyM s By3oB / Y. I'. [lupymoB [u ap.] ; mox penak-
uueit V. I'. IlupymoBa. — 5-e uzn., nepepad. u gon. — Mocksa : M3gatensctBo FOpaidt, 2022.
— 421 ¢. — (Bricmiee oopazoBanme). — ISBN 978-5-534-03141-6. — Texcr : 25eKTpOHHBIH //
OobpazoBarenpHas miatdgopma FOpaiirt [caiit]. — URL: https://urait.ru/bcode/488879 (nara 06-
pamenust: 14.04.2022). — PexxuM 1ocTyrmia: 1mo moJII1cKe.

CaBenkoBa, H. I1. YnucieHHble METO/Ibl B MAaTEMATUYECKOM MOJIEIIMPOBAHUM : yueOHOe mocodue
/ H. I1. CaBenkoga, O. I'. [IpoBopoBa, A. 0. MokuH. — 2-¢ u31., ucrp. u gom. — Mocksa :
NH®PA-M, 2019. — 176 c. — (Bricuiee oOpazoBanue: bakanaspuar). - ISBN 978-5-00024-
019-9. - Tekcr : anextponubIit. - URL: https://znanium.com/catalog/product/1013459 (mxara 00-
pamenus: 14.04.2022). — Pexum nocTyna: o noJIucKe.

/Jlononnumenvhan yueonas 1umepamypa
. TlopumaeB C. BrruncnurensHass matematuka. Kype nexnuii. — CI16.: BXB-Iletepoypr, 2004.
— 320 c.: un.

Cpouko B.A. Yucnennsie metoabl. Kypc neknuii : Yuebnoe mocodue / B.A. Cpouxko. - CIIO. :
Jlanb, 2010. - 208c. : un. - (YuebHukH A1s By3oB. CnenuanbHas aureparypa). - ISBN 978-5-
8114-1014-9.

dangnees M.A. OCHOBHBIE METOBI BEIMUCIUTEILHON MaTEMATHKH | YueOHoe rmocodue / M.A.
dannees, K.A. Mapkos. - CII6. : Jlaus, 2008. - 160c. : un. - (YueObnuku ans By30B. Crieriuaib-
Has nutepatypa). - ISBN 978-5-8114-0813-9.

. Uucnennsie Metoanl. COOpHUK 3amau: YueOHOe mocodue./ B.IO. I'mpacnos, .O Uanos, JI.J1.
PeBuznukoB u np.; [ox pex. Y.I'. Ilupymosa. — M.: [Ipoda, 2007. — 144 c.

L4 HepuonnquKl/le H3TaHUA

Bectauk MockoBckoro yHuBepcurera. Cepust 15. BeruucnutensHas MaTeMaTHKa M KHOEpHETH-
Ka: Hay4yHbIH KXypHan / Yupemutens: MI'Y um. M.B. JlomoHocoBa; 1. pea. akagemuk PAH
Moucees E.1. — M.: ®T'6OY BO MI'Y um. M.B. JlomoHocoBa — JKypHaisl BEIXOAUT 2 pa3a B
nonyr. - OcHoBaH B 1977 roxy. — ISSN 0137-0782. — TekcT : anexkTpoHHbIN. — [ToHBIE 2I1eK-
TPOHHBIC BEPCHUM CTAaTEH XypHajla JOCTYIHBI 110 IOANMCKE HAa CalTe HAy4HOWU JJIEKTPOHHOU
oubmorexkn «eLIBRARY .RUx»: https://www.elibrary.ru/title_about.asp?id=8373

. Kypnan skcniepuMeHTanbHON U TeopeTnueckoi pusuku: / Yupenutens: PAH, Uncturyt du-
sudeckux npoosiem uMm. [1.JI. Kanumer PAH; . pen. akan. Auapee A.®. - M.: ®I'bY «Poc-
cuiickas akagemus Hayk». — JKypHan Beixogut 1pas B mec. - OcHoBan B 1931 rogy. - ISSN
0044-4510. — Texkcer : anekTpoHHBINA. [ToMHBIE TEKCTHI CTaTe KypHaIa JOCTYIHBI MO TOAMUCKE
Ha caire Hay4HOU 3JIEKTPOHHOU OoubanoTexku «eLIBRARY.RU»:
https://www.elibrary.ru/title_about.asp?id=8682
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https://dlib.eastview.com/browse/publication/9166/udb/890
https://dlib.eastview.com/browse/publication/9166/udb/890
http://elibrary.ru/title_about.asp?id=8682

NogakownE

w N

BectHuk MOCKOBCKOrO TrocyaapcTBEHHOro obiactHoro yHuBepcurera. Cepus: ¢usuka-
MaTeMaTUKa: Hay4HbBIH >xypHan / Yupeaurtenb: MOCKOBCKHMH TOCYNAapCTBEHHBIH 00JIACTHOMN
yHuBepcuteT; TII. penl. byrae A.C. — M.:MI'OVY. — XKypnan Beixoaut 6 pa3 B roa. - OcHOBaH B
1998 roxy - ISSN 2310-7251. — Tekcr : anekTpoHHbIH. — [ToHBIE 37IEKTPOHHBIE BEPCUU CTAaTEH
KypHajla JIOCTyIHBI Ha caiiTe Hay4yHOW »dnekTpoHHorW Oubmmorekn «eLIBRARY.RU»:
https://elibrary.ru/title_about.asp?id=25657

Bectauk MockoBckoro ynuBepcurera. Cepust 1. Maremarnka. MexaHuKa: Hay4HBIN JKypHAIT /
Yupenutens: MI'Y um. M.B. Jlomonocosa; 1. pea. Uybapukos B.H. — M.: ®I'OY BO MI'Y
uM. M.B. JlomonocoBa — XKypnan Beixoaut 6 pa3 B roa. - OcuoBan B 1946 roxy. - ISSN 0579-
9368. — TekcT : anekTpoHHBIN. [lodHBIE 3JEKTPOHHBIE BEPCUU CTATEH KypHAjaa JOCTYIHBI MO
MHOAITNCKE B b MEPUOANYECKHAX U3IaHUN «East Viewy:
https://dlib.eastview.com/browse/publication/9045/udb/890

e Ilepeyenn pecypcoB HH(OPMANUOHHO-TEJIEKOMMYHHMKAIIMOHHOI ceTH « UHTEpHET»
dnekmponno-oudIUOmMeyHble CUCHeMbl U 0a3bl OAHHBIX

OBC «Znanium.comy: http://znanium.com/

OBC «Jlanwy: https://e.lanbook.com/

BBC «Opaiit»: https://biblio-online.ru/

ObC «YuuBepcureTckas oudauoreka onnaiin»: http://biblioclub.ru/

Hayunas snexkrponnas 6udauoreka (PYHDB) «eLIBRARY.RUx: http://elibrary.ru

HarnuonaneHast iekTponnas oudnuorexa (HOB): http://u36.pd/

basbl maHHBIX POCCHIICKHX KypHaTOB KoMmanuu «East Viewy: https://dlib.eastview.com/

Hayunvle nouckosvie cucmemot
Math-Net.Ru - coBpemenHass uHPpOpPMALMOHHAS CHUCTEMa, MPEIOCTABJISIONIAST POCCHUCKUM MU
3apy0eXHBIM MaTeMaTHKaM pa3IndHble BO3MOXKHOCTH TIOMCKA HH(POPMAIIMHA O MATEMAaTHYECKOU
*u3Hu B Poccun — http://www.mathnet.ru/
Google Scholar - mouckoBasi cucrema 1o Hay4HO# JuTepaType. BKiodaeT cTaThd KPYIHBIX
HAYYHBIX M3AaTeJILCTB, APXHUBbI IPEIPUHTOB, MyOIUKAINK Ha CaliTaX YHUBEPCUTETOB, HAYYHBIX
o0I1IeCTB ¥ ApyTrUX HAay4dHBIX opranu3aimii https://scholar.google.ru/
SciGuide - mHaBuraTop 1o 3apy0eKHbIM HaY4YHBIM JICKTPOHHBIM PECypcaM OTKPBITOTO JOCTYIIA.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
ArXiv.org - Hay4HO-TIOMCKOBasi CHCTEMa, CICIMAIU3UPYETCS B 00JACTAX: KOMIIBIOTEPHBIX
HayK, acTpousuku, pu3nku, MaTeMaTHKU, KBAaHTOBOM Ouosoruu. http://arxiv.org/
WorldWideScience.org - rio0anbHas Hay4Has MOMCKOBAash CUCTEMa, KOTOpas OCYILICCTBIISCT
MOMCK WH(OpPMAIIMK 10 HAIIMOHATIBHBIM U MEXKIYHAPOIHBIM HayYHBIM 0a3aM JaHHBIX U MOPTa-
nam. http://worldwidescience.org/

Ilpogheccuonanwvuuie pecypcol cemu «Hnmepnemy
denepanbHas nHPOpPMAIMOHHAS cucTeMa «EMMHOE OKHO 0CTyna K HH(OPMALMOHHBIM peCyp-
cam»: http://window.edu.ru/
O6pa3oBartenbHblii MaTeMaTHueckuii cailT EXPonenta.ru: http://exponenta.ru/default.asp
Marematrueckuii cait Math.ru: http://math.ru/lib/
Caiit PAH UuctuTyT BhruncnurensHol MatemaTuku: http://www.inm.ras.ru/

o [IlepeyeHb WHGPOPMANMOHHBIX TEXHOJOIHMH, HCHNOJAb3yeMbIX NPH OCYIIEeCTBJIEHHH
o0pa30BaTeILHOTO npouecca, BKJIIOYAsI MporpamMMHoe obecrieyeHue,
HH(}OPMaALOHHBIE CIIPABOYHbIE CUCTEMBI (1pu HeoOX00umMocmu)

JIns mpoBeeHNs MPAKTUUECKUX 3aHATUH MOTYT UCIIOJIb30BATHCS MYJIBTHMEIHA-MaTepUalTbl

(mpe3eHTaluu, Ciaiibl, yaeOHble BUACO(UIBMBI U T.J.), B CBA3H, C UeM TpeOyeTcss 000py10BaHNe
3aia BUJCOMPOCKTOPOM, KOMIIBIOTEPOM WIIM HOYTOYKOM, a TakXKe aynuoanmnapaTypoid. J{is Beimon-
HEHHS 33/IaHUil CaMOCTOSITENIFHONH MOJATOTOBKH OOy4Yaromfecss 00eCIeYrBalOTCs JTUTEPATypoil, a
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http://mgou.ru/
http://mgou.ru/
https://portal.issn.org/resource/issn/2310-7251
http://vestnik.math.msu.su/ru/editors/chubarikov
https://dlib.eastview.com/browse/publication/9045/udb/890
http://znanium.com/
https://e.lanbook.com/
https://biblio-online.ru/
http://biblioclub.ru/
http://elibrary.ru/
http://www.uni-protvino.ru/biblioteka/elektronno-bibliotechnye-sistemy.html?id=369
http://нэб.рф/
https://dlib.eastview.com/
http://www.mathnet.ru/
http://www.mathnet.ru/
http://scholar.google.com/
https://scholar.google.ru/
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://arxiv.org/
http://arxiv.org/
http://worldwidescience.org/
http://worldwidescience.org/
http://window.edu.ru/
http://exponenta.ru/default.asp
http://math.ru/lib/

TaKXKe B ONPENEIEHHOM TIOPSIIKE MOTYT IOJIyYaTh JOCTYI K MH()OpMaIMoHHBIM pecypcam MHTEp-
HeTa.

JucuuiuinHa obecrieueHa HEOOXOMMBIM IPOTPAMMHBIM 00ECIIEYCHUEM, KOTOPOE HAXOIHT-
csi B cBoOoHOM qoctyrie (mporpammel LibreOffice u MAXIMA, cBo6oaHAs TUIICH3US, KO IOCTY-
ma He Tpedyercs).

e [lepeueHb WHGPOPMANMOHHBIX TEXHOJOTHH, HCHOJIb3yeMbIX NPH OCYIIECTBJIEHHH
00pa30BaTeJILHOTO npouecca, BKJIKOYAst NporpaMMHoe obecrnevenmue,
nH(GOPMANIMOHHBbIE CTIPABOYHbBIE CHCTEMbI

[IpoBeneHne MPaKTUYECKUX 3aHATHI MO TUCIMILIMHE MPEAIOaraeTcsi NCIIOIb30BaHHE CIIe-
LUAJIM3UPOBAHHBIX ayJAUTOPHUH, OCHALLICHHBIX IEPCOHAIBHBIMU KOMIIbIOTEpAMH, 00bEJMHEHHBIMU B
JIOKAJIBHYIO CETh M MMEIOIIHX JOCTYI K pecypcaM rio0anbHoi cetn HTepHeT.

JUisl BBINOJIHEHMSI 3aJJaHUH CaMOCTOSTEJIbHONW MOJATOTOBKH O00yyarouecs: 00ecreurnBaroTCs
JUTEPATypOi, a TaKXKe B ONPEICIEHHOM IMOPSAIKE MOTYT MOJY4aTh JOCTYN K MH(POPMalMOHHBIM
pecypcam MHTtepHera.

Jucnunnuza obecrieyeHa HEOOXOAUMBIM ITPOrPAMMHBIM 00€CTIeYeHUEM, KOTOPOE HaXOIUT-
cst B cBoboaHOM joctyre (mporpammsl LibreOffice, MAXIMA cBoGoaHas JTUIICH3Us, KO JOCTYTIa
He TpedyeTcs).

B ¢wmnmane «IIpoTBUHO» rocynapcTBEHHOIO YHUBEpcuTeTa «/lyOHa» co3laHbl YCIOBUS IS
o0y4YeHHs JIIOACH ¢ OTPaHWYCHHBIMHA BO3MOXXHOCTSIMH: HCIIOJIb30BaHHUE CIICIIUATIBHBIX 00pa3oBa-
TEJBbHBIX MPOrPaMM U METOAOB OOYYEHHs, CIICIUATbHBIX YUCOHUKOB, YUeOHBIX OCOOMM U ITuaaK-
TUYECKUX MATePUAJIOB, CIICIIMAIbHBIX TEXHHYECKUX CPEICTB O0YUYCHHSI KOJUIGKTUBHOTO W MHINBU-
IyaJbHOTO MOJb30BaHUS, NPEAOCTABICHUE YCIYyTI aCCUCTEHTa (IIOMOIHUKA), OKa3bIBAIOIUM O0Y-
YAFOIIUMCSI HEOOXOMMYIO TEXHHYECKYIO TIOMOIIb, 00eCreueHre JOCTYTIA B 3aHUS OpraHU3allHH.

NmeeTtcs yHUBEpCaIbHOE CPEICTBO IS MOAbEMA U NTEPEMEIICHUS] MHBAJMIHBIX KOJISICOK —
nMaHyc-Tuiatgopma CKIaIHOM.

KomnbroTepHsle kiaccsl 000pynoBaHbl ctoidamu s uaBanuos ¢ LTI, takxke 3aecs 000-
pynoBansl pabounme wmecta st Jun ¢ OB3: ycraHOBiIeHBl cCHEIUANbHBIA MPOrpPaMMHO-
TEXHOJIOTUYECKUN KOMILJIEKC MO3BOJISIONIMN paboTaTh HA HUX CTYJEHTaM C HapylIeHHEM OIOpPHO-
JBUTATEIILHOTO armapaTta, ClTa0OBHISAIINM | ciaadocabimamuM. IMEIOTCst rapHUTYPBI KOMITAKTHEIE,
OecripoBo/iHas KJaBHaTypa ¢ OOJNBIIMMU KHOMNKAaMH, OSCIPOBOAHON KOMIIBIOTEPHBIM JIKOCTHK C
IBYMsl BBIHOCHBIMH KHOINKAaMH, OecCIpOBOAHOI pecupBep, OecrpoBOHAs BbIHOCHas  OoJiblas
KHOTIKa, TOPTaTUBHOE YCTPOMCTBO JIJIsl YTEHUS IEUATHBIX MaTepHAIIOB.

CrenanpHble y4eOHUKY, y4eOHbIE TOCOOUS U TUAAKTUUECKUE MaTepUaJIbl, B TOM YHUCIIE B
(dopmare nevaTHBIX MaTepUasIoB (KPYMHBIN mWpudT win ayauodaitisl) umerorcs B 9bC, Ha koTo-
phIe moanucan Guual.

Ha caiite nmeercst cipaBouHasi HHGOpPMaIKs O pacMCaHUM YYeOHBIX 3aHATUN B alaliTHPO-
BaHHOH (hopMe JOoCTymHas A 00ydyarolUXcs C OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3]I0POBbSI, SIB-
JISTIOIIMXCSL CIETIBIMU WIIN CITA00BUISIIIIUMU.

¢ Onucanue MaTepHAJIbHO-TEXHHYECKOM 0a3b1
Kowmnerorepnsiit knacc (15 I1K) (o6opynoBanue B COOCTBEHHOCTH).
OOyuarolyecs U3 YMClIa WHBAIUIOB M JIMIL C OFPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/10POBBS
MOT'YT HCIIOJIb30BaTh CIEIHAIN3UPOBAHHOE MMPOrPaMMHOE U MaTepHAIbHO-TEXHHYECKOoe obecreye-
HUE:
— oOyuarommecs: ¢ HapyIIeHUSIMH OMTOPHO-ABUTATEIFHOTO armapaTa Ipu HE0OXO0IUMOCTH MO-
I'YyT HCIIOJIb30BaTh aJalTUBHBIE TEXHUYECKHE CPEACTBA: CHEIMAIbHO 000pYAOBaHHBIC
JDKOMCTHKH, YBEITMYCHHBIC BEBIHOCHBIE KHOIKH, KJIIABUATYPHI ¢ OOJIBITUMHE KIIABUIIIAMHU.
— oOyuarommecsi ¢ OrpaHUYEHUSIMHU 10 3PEHUI0 MOTYT HPOCIYILIaTh JOCTYIHBIM ayauomare-
pHall WA MPOYUTATh TEKCTHI, YBEIHMUMB MIPUPT HA dKpaHE MOHHTOpA KOMIbloTepa. Peko-
MEHJIyeTCsl MCTOJIb30BaTh AKPAHHYIO JIYIy U JPyrue BU3yajbHbIE BCIIOMOTAaTElbHbIE CPeJl-
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CTBa, YTOOBI U3MEHUTH MPUPT TEKCTA, MEKCTPOUHBII HHTEPBAJI, CHHXPOHHU3ALIUIO C PEUYbIO
U T.J., IPOTPaMMbI SKPaHHOTO JOCTyNa (CKPHHPHIEPHI ISl IPOUYTEHUSI TEKCTOBOW MHQOP-
Maluy 4Yepe3 CUHTE3UPOBAHHYIO peYb) W/WIU BKIIOUHUTH (QYHKIHIO «IKPAHHOTO JUKTOPa»
Ha MEePCOHAIILHOM KOMITBIOTEpE ¢ orepanronHoi cucremoir Windows 7, 8, 10.

— oOyyaromuecs € OTrpaHHYECHHUSMH II0 CIyXy MOTYT BOCIIOJIb30BAThCA KOMITBIOTEPHOM
ayIUOTapHUTYPOH MPH MPOCIYIIUBAaHUKA HEOOX0IUMOW MH(OpMAIMK W MOPTATUBHON WH-
nykiumoHHo# cuctemoit cepun «MICTOK».

[Tpu HEOOXOAUMOCTH 00yYarOIIUeCs C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 370POBbSI U UHBA-
TuAbl 00€CTIeYNBAIOTCS MTEYaTHBIMU U (MJIK) 3JIEKTPOHHBIMHU 00pa3oBaTelIbHBIMU pecypcamu (00pa-
30BaTeNbHAs MporpamMma, yueOHbIe mocoOus U 1ip.) B popMax, aganTUPOBAHHBIX K OrpaHHYCHHSIM
WX 3/10POBbS U BOCTIPUATHS HH(POPMALIUU:

JUist U1 ¢ HapyIICHUSIMU 3pEHHUST:

— B Ie4YaTHOH opMe yBEIIMYCHHBIM MIPUPTOM,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B (popme ayamnodaiina.

JUist U1l ¢ HapyIICHUSIMU CITyXa:

— B IIeyaTHOH (opme,

— B (hopMe IEKTPOHHOTO JJOKYMEHTA.

Jlnis a1 ¢ HapyIIeHUsIMU OMTOPHO-JBUTATETILHOTO armapara:

— B Te4aTHoOU opme,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA,

— B (popme ayaunodaiina.
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IIpuoxkenne x paboueit mporpaMmMe AUCHUTUTMHBI

@ oHbI OLIEHOYHBIX CpeacTB

B pesynbTate ocBOCHUS NUCHUTUINHBI « HUCIICHHBIE METOIBI U MaTEMAaTHIECKOE MOEITHPO-
Banue. Yacte 2.» mporpamMmbl OakanaBpoB 1o HampasieHuto moarotoBku 03.03.02 «®Pusmka» c
Y4EeTOM HAMPaBICHHOCTH OakKanaBpCKOW MporpaMMbl — «MenuiuHcKas (pu3uka» BBITYCKHUK JOJI-
KEH 001aJ1aTh CIICIYOIUMH KOMIICTCHIIUSIMHU:

KOMHGTGHHI/IH YK-1. Cnocoben OCYHICCTBIISITh ITOUCK, KpI/ITI/I‘ICCKI/Iﬁ aHaJIu3 U CHMHTC3 HH-
q)OpMaIII/II/I, MMPUMCHATH CUCTEMHBIN moaxoa AJid peuICHUA IMMOCTaBJICHHBIX 3a/1a4.

Komnerenmuss OIIK-1. Cnocoben mnpumeHsTh 0a30Bble 3HaHUS B 001acTd  (U3HKO-
MaTeMaTHYeCKUX U (MJIM) ECTECTBEHHBIX HaYK B cepe cBoei MpodecCHoHaNbHOM AesITeTbHOCTH.

Komnerenmus IK-2. CiocoGeH nmpuHUMaTh y4acTue B MPOBEACHUU HAyYHBIX HCCIIEI0Ba-
HUI B N30paHHON 00JIACTH SKCIEPUMEHTAIBHBIX U (MJIN) TEOPETHUYECKUX (PU3UUECKUX MCCIIE0BA-
HUH C MOMOIIBI0 COBPEMEHHOUW MpUOOpHOI 0a3bl (B TOM YUCIE CIOXKHOTO (HPU3MUECKOTO 000pyI0-
BaHUs) U UH(POPMAIIMOHHBIX TEXHOJIOTUN C YYETOM OT€UECTBEHHOT'O U 3apy0ekHOI0 OIbITA.

Komnerenmus IK-3. CriocobeH npuMeHsSTh COBpEMEHHbIE METOJIbl U TEXHUKY Ul cOopa,
00paboTKH, aHanu3a U cuHTe3a (u3nueckoil nudopmanuu B n30paHHON oOnacTu GU3HYECKUX HC-

CJI€IOBaHUU.

KOO U (pOPpMYIUPOBKA KOMNEmeHyuu

Onucanue nmoxkasarejen u KPpUTEPHEB OLICHUBAHUSA KOMHeTeHHHﬁ, a TaAKXKe IKaJl
OICHUBaAHUA

Komnerennusi YK-1. Crioco6eH ocymecTBJSITh MOUCK, KPUTHYECKHIT aHATIHU3 U CUHTE3
I/[H(l)OpMalII/I]/I, HpI/IMeHﬂTb CHCTeMHblﬁ moaxoa aAJjas pememm MMOCTABJICHHBIX 3a/1a4.

KPUTEPUU OLIEHUBAHUA
WHIUKATOP J10- PE3YJILTATAHOBY‘{EHI/IH
CTHKEHAA 10 MPAKTHKeE
KOMIIETEHIIUA
1 HIKAJIA oneHUBaHMS
(Ko 1 HANMEHOBAHNUE)
1 2 3 4 5
E€MOHCTPUPY- E€MOHCTPHPYET
A Tpupy- | 1 PHpY HemoHcTpupyeT
€T YaCTHYHOE JIOCTATOYHO JdemoHCTpHpYET
o o cBOOOIHOE U
YMCHHE TIpU- yCTOIUUBOE YCTOWYUBOE
YBEpPEHHOE
MEHSATH CH- YMEHHE IpUMe- | yMEHHUE IpuMe-
o YMEHHE TIpuMe-
CTEMHBIH TOJ- HSATH CHCTEM- HSTh CHCTEM- ST CHCTEM-
OrtcyTcTBHE X0/, U1 aHaJIn- HBIH ITOIXO0.I HBIH ITOJIXO0/T N
o HBIA IOIXO0
YMCHUS 3a MpoOIEeMHOM JUISL aHAJTIH3a UL aHau3a J—
VK-1.1. Ananusupyer CUTyaLlUH. npobaeMHo npo6eMHO oG eMHO
3ajlady, BBIICIIASA €€ JHormyckaer CUTYAaIIHH. CUTYAIIHH. SHT AL
633031)16 COCTAaBJIIIO- MHOXCECTBCH- J:[onycxaeT oT- He JOITyCKacT He ﬂ(?,H}I/ICKalGT
e, HEIE TpyOBIC JlebHBIC HEeTPY- OIINOOK. OLBOK.
OHINOKH. Oble OIIMOKH.
Hemonctpupy- | Hemoncrpupyer | JemoHcTpupyer | JdemoHcTpupyet
€T YaCTHYHOE JIOCTATOYHO ycToitunBoe CcBOOOIHOE 1
OTtcyTcTBHE YMCHHE BBISB- ycToitunBoe YMCHHUC BBISIB- YBEpEeHHOE
YMCHUS JIATHh COCTaB- YMCHHUE BBISIB- JIATH COCTAaBIJIS- YMCHHE BBISIB-

JISIFOLINE TIPO-
OJIeMHOM CUTY-

JSITh COCTABJISA-
FOIIHE TIPO-

FOLIHE TIPO-
OJIEeMHOH CHTY-

JSITh COCTABJISI-
FOIIIKE TIPO-
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alliy U CBA3H
MCXKIAY HUMHU.

OeMHO CHTY-
alluy ¥ CBSI3U

alliy 1 CBA3HU
MCXKIY HUMHU.

ONMeMHOI cHuTy-
allvu | CBSI3H

Homnyckaet MEXIY HUMHU. He nomyckaer MEXAYy HUMH.
MHOKECTBEH- JHomyckaert oT- OUIHOOK. He nomyckaer
HBIE TpyOBIe JIEJIbHBIE HETPY- OIINOOK.
OIINOKH. Oble OLIMOKH.
€MOHCTpUDPY-
A TPHPY JemoHCcTpHupyeT
€T YaCTUYHOE HemoHcTpupyer
JIOCTaTOYHO JemMoHncTpupyer
YMEHHE Tpa- N . cBOOO/IHOE 1
ycToiluuBoe ycTOHuuBOE
MOTHO, JIOTUY- yBEpeHHOE
YMEHUE rpa- YMEHHUE Ipa-
HO, apryMeH- YMEHHE Tpa-

THPOBAHO Pa3-

MOTHO, JIOTHY-
HO, apr'yMEHTHU-

MOTHO, JIOTHY-
HO, apI'yMEHTHU-

MOTHO, JIOT'H4-

pabaThIBaTh HO, apryMeHTH-
OtcyTcTBHE CThATErIIO pOBaHO paspa- poBaHoO paspa- OB baDa
YMEHHUS emI;HHH Do GaTbIBaTh CTpa- | OaTHIBATh CTpa- 6paTBIBaTE CTp a
(?neMHoﬁ cin TETHIO PEMICHHs | TETHIO PeWleHHs | emegpm
4 6 AL Y IpoOJIEeMHOM mpoOeMHO I O6Jl'feMH0171
VK-1.4. TIlpu obpa- Z[onu CK.aeT CUTYAIHH. CUTYaLUH. EHT -
0oTke  WHpOpPMAITUH MHOXZ:CTBGH Jomyckaer or- | He momyckaer He HgH;CKa'eT
eJIbHBIC Herpy- ouInOoK.
OTHanVeT baxrer ot HbIE IpyObIe H6 6 124 OIIKOOK.
MHEHUH, UHTEpIpETa- OLIHGKH, bIC OLIMOKH.
Wi, OLIEHOK, (popmu- EMOHCTPHPY-
a8 6’ bop IéT ‘IaCT;I‘)IHI())}e] Jlemonctpupyer JemoHcTpupyeT
pyer COOCTBCHHBIC eI o JOCTATOYHO JleMOHCTpHUpYeT 03060530531]/1
MHCHHUA W CYXKACHUA, yMeHHTL CII)/I YCTOUYUBOE YCTOWYHBOE BEDCHHOE
APTYMCHTHUPYET CBOU CTEMHELH I YMEHHEC IIpUME- | YMCHHUE IIpUME- yM}éHIfe TpuMe-
BBIBOJIBI M TOUKY 3pe- N— HSTh CUCTEM- HSTh CUCTEM- HSITH CHOTOM-
o HBII U MEeXIUC- | HBIA U MEXHUC- N
HUS. TUTMHAPHBIH N .. | HBIH U MEXAUC-
S — LUIUTHHAPHBIH LUIUTAHAPHBIA —————
OtcytcTBHE A3PAGOTKH TIOJX O ISt TIOJIXOJ JUISt HO}IXO]IPJ)IHSI
YMEHHUs ci) aECI‘I/II/I . pa3paboTku pa3paboTKu A3 AGOTKI
LLE)GHI/ISI I g CTpaTeruu pe- CTpaTeruu pe- C”IF) aIT) CLUH DE
GIeMHOT CII)/IT HICHHA TIPO- HICHHA PO H.II)CHI/I}I i\ g
AL y OmeMHO# cuTy- | OJEMHOW CHUTY- S1eMHOG CI;IT
Jom CK;cleT alm. allHH. anuu Y
MHO)K}éCTBCH Hlonycxkaer ot- He nonyciaer He L[(;lr[ c.KaeT
JIeTIbHbIE HEeTpYy- OUI1OOK. Y
HbIE TpyOBIe ouInOoK.
Oble OLIMOKH.
OIITHUOKH.
He 3naer wnm JleMoHCTpHpYeT
3HAeT cnabo | YoBieTBopu- pHpYy
Xopomio 3HaeT | cBOOOAHOE u
OCHOBHBIE Me- | TEJIbHO 3HaeT
OCHOBHBIC ~Me- | yBEpEeHHOE 3Ha-
TOJIBI OLICHKU M | OCHOBHBIC Me-
TOJbl OLIGHKH U | HUE OCHOBHBIX
IpeNoTBpalie- | TOABl OLEHKH H
npenoTBpare- METOZIOB  OLICH-
HUSA PHCKOB | mpenoTBparie-
HUS PHCKOB | K W TpEIoT-
pa3HbIX ClLEHa- | HUs PHCKOB
OrcyrcTBHE Pa3HBIX CLEHA- | BpalleHWs pHC-
3HAHUS PHEB ~ DCIICHIA | PASHBIX ~ CUCHA |\ op ertenns | koB A3HBIX
YK-1.5.  Paccmarpu- npodeccuo- pUEB  peIICHHUS ﬂ po (becgno CLICHapI/IeIl)S pe
HaJbHBIX  3a- | mpodeccuo-
BacT W Hpejuiaract a1 HEHS)HHX saqay. | HATPHPIX 374, | MICHHS npodec-
BO3MOXHBIC BADUAHTBI E[OH' cxaeT Tom CKaeTﬂ o | Aonyckaer  or- | cHOHanbHBIX
CIICHHUA ITIOCTaBJICH- Y y a JeJbHBIC HEerpy- | 3agad.
py
N MHOXECTBEH- CTATOMHO CePb- | (o & e He nomyckaer
HOH 3a/1a9H, OICHNBAs Hble  TpyOble | €3HBIE OLINOKH. ' omn6o Y
ux OITMOKH. HHIHDOK.
JOCTOMHCTBA U HEOO- Hemonctpupy- | Jemonctpupyer | leMoHcTpupyeT | JleMOHCTpHpYET
CTaTKHU. €T YaCTHYHOE JOCTaTO4HO ycToW4YHMBOE cBOOO/IHOE U
ymerue ¢pop- ycToifunBoe yMeHne popmy- YBepeHHOE
MYJIMPOBaTh yMmeHue GopMy- | JHpOBaTh pa3- | ymeHHe popMmy-
TCYTCTBHE a3JINYHbIE JIUPOBATh pa3- | JMYHBIC CIIEHAa- | JIAPOBATh pas-
Orcy p p p p p
YMCHHUS CLICHApUH JMYHBIC CLICHA- | PHU CTPaTerdH | JIMYHBIC CLICHA-
CTpaTeruu pe- | PpHUH CTpaTeruu pelieHust mpo- pHH CTpaTeruu
LICHHS M1PO- penieHus npo- | OJEMHOM CUTy- | peIIeHus npo-
OJIeMHOM cUTYy- | OJIEMHOU CHTY- anuu. OJIEMHOH CHUTY-
aluH. AINH. He momyckaer aluH.
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OrcyTcTBHE
YMEHHUSI

Homyckaet Homnyckaet ot- OIITNOOK. He nonyckaer
MHOKECTBEH- | JeJIbHBIE HETPY- ouInOoK.
HBIE TpyOBIe Oble OIMOKH.
OLIMOKH.
E€MOHCTpUPY-
A TPIPY Jemonctpupyer
€T YaCTUYHOE HemoHcTpupyeT
JIOCTaTOYHO HemoHcTpupyeT
YMCHHE OILICHU- o . cBOOOTHOE U
ycToituuBoe ycToitunBoe
BaTh JIOCTOMH- yBEpeHHOE

CTBa, HEJIO-
CTaTKH U PUCKH
Pa3IMYHBIX
CIICHapHeB
CTpaTeruu pe-
LICHHS MTPO-
OnmeMHOM cUTy-
aluH.
Homyckaer
MHO>KECTBEH-
HBIE TPyOBIC
OIINOKH.

YMEHUE OLICHU-
BaTh JJIOCTOMH-
CTBa, HEJOCTAT-
KH U PUCKH pa3-
JIMYHBIX CLICHA-
pHUEB CTpaTeruu
pemeHus mnpo-
GreMHO¥ cHTY-
AT,
Honyckaer oT-
JieNbHBIC HETPY-
ObIC OIINOKU.

YMEHUE OLICHU-
BaTh JJOCTOMH-
CTBa, HEJOCTAT-
K{ ¥ PUCKH pa3-
JIMYHBIX CLICHA-
pHEB cTpaTeruu
penieHus mpo-
OneMHOI cHuTy-
aIvH.
He nonyckaer
OIITHOOK.

YMCHHE OLICHU-
BaTb JOCTOUH-
CTBa, HEJIOCTAT-
KW U PUCKH pa3-
JIMYHBIX CIleHa-
pHUEB CTpaTeruu
peIIEHHS PO-
ONMeMHOM cHUTy-
aluu.
He nonyckaer
OIINOOK.

Komnerenuuss OIIK-1. CnocoGen npuMeHATH 0a30Bble 3HAHMSA B 00/1aCTH (PU3HMKO-
MATeMaTH4eCKHX U (MJIH) eCTeCTBEHHBIX HAYK B c(epe cBoeil npodeccHoHAIBLHON AesATeN b-

HOCTH.
MHINKATOP JIO KPUTEPUU OHEHUBAHUSA
CTYOKEHMSI PE3YJIbTATA OBYUYEHMUS
NO NMpaKTHKe
KOMITETEHIIM
1 IKAJIA oneHUBaHuS
(Kox M HAaMMEHOBaHHE)
1 2 3 4 5
VY nosnerBopu-
TEJILHO 3HAeT
HemoncTpupyer
TEOPETHIECKNE cBoGomHOe
U METO/OJIOTH-
He 3naer wim qecKie L:)CHOBH Xopolio 3HaeT | yBEpeHHOE 3Ha-
3HaeT  cnabo 6a30BLIX 1 He. | B3AMMOCBS3H HHE O B3aMMO-
TeoperHueckue | o . | TEOPETHUECKHX | CBA3H TeOpETH-
U METOJOJIOTH- I/IaHIIzHBIX a3. | I METOJONOTH- | MECKHX M METO-
YEeCKHUE OCHOBEI ECHOB YpaSHe YECKUX  OCHOB | JIOJIOTHYECKHX
OIIK-1.1. TTpumensieT 6a30BbIX U He- . YpaBHeHuit OCHOB YpaBHe-
e HUM MaTeMaTH- .
MaTEMATHICCKHE KOTOpBIX  cre- | o busuH Maremaruye- HUA MaTeMaTH-
’ Orevrcrene | WAAIPHBIX pas- | o = o' cKkoW  Qusukm, | yeckod (u3MKH,
CCTCCTBCHHOHAYHPIC, Y JeTIoB  YpaBHe- pear MOXET MpPEIJIo- | MOXKET
COLMANTLHO- 3HAHMSA . KHUTb  OTHENb-
muii Maremaru- | o | KATH IIPUMEPBI | TIPEAIOKHTD
JKOHOMHYECKHNE U yeckoi  pusu- X PUMEPEL | 11y nenonbsosa- | croco6 ux  mc-
KH. HUSL B pPa3HBIX | MOJB30BaHUS
npodeccruoHaIbHbIC nenomsopanus | 0 pq) ' o
3HAHUA IS PELICHHS npu JIACTAX QUsH- | TpH - peLICHAHN
Homyckaer emerm sanaq | < KOHKPETHOH
HayqHO MHOXKECTBEH- ﬁ odpeccio A Honyckaer ot1- | ¢usnueckoi
HCCJICNOBATEIBCKIX HEIE  TpyOBIE HEHBHOﬁ oq. | ACTBHBIC HETDY- | 3aj1a4u.,
3a71a4 OILINOKH. a Oble OLINOKH.
TCJIbHOCTH.
He nomyckaer
Homnyckaer no- ——
CTaTOYHO CEpb- )
€3HBIE OUTHOKH.
Hemoncrpupy- | Hemoncrpupyer | JHemoHcTpupyer | JemoHcTpupyet
Orcvrerpue | T HacTHUROE JOCTaTO4HO ycToW4HnBOE cBOOO/IHOE H
theHm YMEHHUE OLIEHH- yCTOWYHBOE yYMEHHE OLIEHH- YBEpEHHOE

BaTh JOCTOUH-
CTBa, HEMIO-

YMCHUC OLICHU-

BaThb JOCTOHH-

BaTh JJOCTOMH-
CTBA, HEJNOCTAT-

YMCHUC OLICHU-
BaTh JOCTOHH-

17




CTAaTKHU U PUCKHU

CTBa, HEAOCTAT-

KU M PUCKH Pa3-

CTBa, HEAOCTAT-

Ppa3IUuHbIX KU M PUCKH pa3- | JIMYHBIX CLIEHA- | KU M PUCKH pa3-
CIICHapHEeB JIMYHBIX CIEHA- | PHEB CTPATETHUH | JIWYHBIX CLEHA-
CTpaTeruy pe- | pHUEB CTPAaTETMU | PpEIIeHHMs IPO- | PHEB CTPAaTEruu
LICHUSI PO- pelieHus mpo- | OJEMHOMW CUTY- | pELIeHHs Mpo-
OneMHOU cuTy- | OJIEMHOM CHUTY- aluu. GneMHOl cHUTY-
aruu. aluu. He nonyckaer aluu.
Homyckaet [Homyckaet ot- OIITHOOK. He nomyckaer
MHOXKECTBEH- | JICJIbHBIE HErpy- OLI1OOK.
HEIE TpyOBIe Oble OIIMOKH.
OIINOKH.
Y noBnerBopu-
TENBHO 3HAET
Hemonctpupyer
TEOpEeTHYECKUE
cBOOOMHOE W
U METOJ0JIOTHU-
He 3naer unm Xopouio 3HAeT | yBEPEHHOE 3Ha-
YECKHUE OCHOBBI
3Haer  ciabo B3aUMOCBSI3H HHE O B3aMMO-
0a30BbIX M He-
TEOpEeTUYECKHE TEOPETHYECKUX | CBS3M TEOPETH-
KOTOpPBIX  CIIe-
U METOJOJIOTH- U METOMOJIOTH- | YeCKUX M METO-
LIUAbHBIX pa3-
YECKHE OCHOBBI YEeCKUX  OCHOB | JOJIOTHYECKUX
JienoB  YpaBHe- N
0a30BBIX U HE- N YpaBHEeHUI OCHOB YpaBHe-
HUI MaTeMaTH- .
KOTOpBIX ~ CIle- . Maremaruye- HUH MaTeMaTH-
4yeckoi (usmkw, o N
UaTbHBIX pa3- ckoll  (usmKH, | YecKoH (U3MKH,
OtcyrcTBHE MOXET TpemIo-
JIe7IoB  YpaBHe- MOXET MpeIyIo- | MOXKET
3HaHUSA . KHUTb  OTHENb-
HUIl MaTremartu- JKUTh TPUMEPHI | MPEIIIOKHUTH
. HBIE  IIPUMEPHI
yeckod  usm- ux UX HCIIONIB30BA- | CMOCOO WX HC-
KU. HUSL B pa3HBIX | MOJB30BaHUS
HCIIOJIb30BAHUS
.- obnmacTsax (QU3M- | IpU  pEIIeHuH
Jomyckaer p KH. KOHKpETHOM
peleHny 3aaa4y .
MHO>KECTBEH- npodeccHo Homyckaer ot1- | ¢usndeckoit
OIIK-1.2. ITpumensier HBIE  TpyObIC HaMbHOH  nes | ACTPHBIC HETDY- | Sajadu.
OIUOKH. Oble OImUOKH.
CHUCTEMBI U METOAbI TEJILHOCTH.
Jlomyckaer 10 He nomyckaer
TEOPETUYCCKUX OILe- CTaTquO o OIIHGOK.
HOK U pacy€TOB IJIAd p
€3HbIC OMMOKH.
OKCIICPUMCHTOB Ha
VY nosnerBopu-
YCKOPHUTEIIAX, pEAKTO- TebHO 3HAEeT TemorcTprpyer
pax u Apyrux sacpHo- TEOPETHUYCCKIE pHpy
U METO/OJIOTH csobomHoe W
usmyecknx ycrano- He 3maer wmum Xopomuio 3HaeT | yBepeHHOE 3Ha-
BOK YECKHE OCHOBBI
3Haer  cuabo B3aUMOCBSI3H HHE O B3aMMO-
0a30BBIX W He-
TEOpEeTUYECKHE TEOPETHYECKUX | CBS3U TEOPETH-
KOTOpPBIX  CIIe-
U METOJOJIOTH- U METOMOJIOTH- | YeCKUX M METO-
OUAbHBIX Pa3-
YEeCKHUE OCHOBEI YECKUX  OCHOB | JIOJIOTHYECKHX
JienoB  YpaBHe- N
0a30BBIX W He- o YpaBHeHui OCHOB YpaBHe-
HUM MaTeMaTH- .
KOTOPBIX ~ CIle- . Maremaruye- HUA MaTeMaTH-
4ecKoit (hU3MKH, M .
[IUABHBIX pa3- cKkoi  Qusukm, | yeckod QusMky,
OTtcyTcTBHE MOJKET TIpemIo-
JeTIoB  YpaBHe- MOXET TpPEIJIo- | MOXET
3HaHUA . XKHUTb  OTHENb-
HUH Maremaru- JKUTh TPUMEPHI | MPEIIOKHUTH
. HBIE  IIPUMEPHI
yeckoit  pusu- ux WX WCIIONB30Ba- | CIIOCO0 WX WC-
KH. HUSL B Pa3HBIX | MOJB30BaHUS
UCIIONIb30BAHUSI
o obnacTsax (Qu3u- | IpU  peIIeHuH
Jomyckaer p KH. KOHKpETHOM
peleHny 3a1au .
MHO>KECTBEH- npodeccHo Homyckaer ot1- | ¢usndeckoit
HBIe  TpyOBIC p . JeTbHBIC HETpy- | 3aJadH.
HaJIBHOM  1es-
OLITHOKH. 65l OImMOKH.
TEJIBHOCTH.
He nomyckaer
Homyckaer n0-
OLIHOOK.
CTaTOYHO Cepb-
€3HBIC OUTHOKH.
OIIK-1.3. BeIsBIIseT Hemonctpupy- | Hemoncrpupyer | JemoHcTpupyer | JdemoHcTpupyet
OTtcyTCcTBHE €T 4aCTU4YHOE JIOCTaTOYHO YCTOUUYUBOE cBOOO/IHOE U
3aKOHOMEPHOCTH (HH- N
YMEHHUS YMEHHUE OLIEHH- yCTOWYHBOE yYMEHHE OLIEHH- YBEpEHHOE

3UYCCKUX MPOUCCCOB,

BaTh JOCTOHUH-

YMCHUC OLICHU-

BaTb JOCTOHNH-

YMCHHUC OLICHHU-
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JIeKAIIUX B OCHOBE
BBINOJIHSAEMOTO (hU3H-
YECKOTO IKCTICPUMEH-
Ta ¥ IpUOOPOB, HC-
MOJIb3YsI 0a30BbIC
3HaHUS

CTBa, HEJIO-
CTaTKH U PUCKH
Pa3IMYHBIX
CIICHapHUEB
CTpaTeruu pe-
LIEHUsS IPO-
GrneMHOM cUTy-
aluH.
Homyckaet
MHO>KECTBEH-
HBIE TPyOBIC
OIINOKH.

BaTh JOCTOHH-
CTBa, HEIOCTAT-
KU U PHCKH pa3-
JIMYHBIX ClICHA-
pHEB cTpaTeruu
peLieHus npo-
OneMHOU cHUTY-
anum.
JHomyckaert oT-
JEIbHBIC HETPY-
Oble OLITMOKH.

CTBa, HEJIOCTAT-
KU U PUCKH pa3-
JINYHBIX CIIE€HA-
pHUCB CTpaTeruu
pEIICHHS PO-
GneMHOH cHUTY-
allyH.
He nomyckaer
OIINOOK.

BaTh JOCTOHMH-
CTBa, HEJIOCTAT-
KU U PUCKH pa3-
JIMYHBIX CLIEHa-
pHEB CTpaTeruu
pelieHus mpo-
OJeMHOU CHUTY-
aluH.
He nomyckaer
OIIHOOK.

Komnerenuus IIK-2 - CnocodeH npuHMMATh yYyacTHe B MPOBeAeHUH HAYYHBIX HCCJIe-
AOBAHMI B M30paHHON 00JIaCTH IKCHEPHMEHTAJIBHBIX H (MJIH) TEOPEeTHYECKHUX (PH3HMYECKHX
HCCJIeIOBAHUI C MOMOIIbI0 COBPEeMEHHOM NMPHOOPHOii 0a3bl (B TOM 4YHcIIe CJI0KHOr0 Gpu3nde-
CKOro o0opyAoBaHHA) U HH(POPMALMOHHBIX TEXHOJIOTHI C y4eTOM OTe4eCTBEHHOI0 M 3apy-

0€JKHOI'0 ONBITA.

KPUTEPUU OHEHUBAHUS
WHIMRATOP J10- PESY.JII)TATAHOBY‘{EHI/IH
CTIKEHMS Mo NMpaKTHKe
KOMIIETEHIIMH
1 IIKAJIA oneHMBaHUA
(Ko 1 HAMMEHOBaHUE)
1 2 3 4 5
He 3naer unm TleMOHCTPHpYeT
3HaCT  c1aGo | VIOBINCTBOpH- Xopomo 3HaeT CBOGOL[H(f)e ” u
3aKOHOMEPHO- | TEJIBHO 3HAeT P
ctu s | 3aKoHOMEpHO- 3aKOHOMEPHO- YBEPEHHOE 3Ha-
- CTH (PU3UUECKHX | HUE 3aKOHO-
1K-2.1. Onpenensier CKHX TMpOLEC- | CTH (PU3NYECKUX o O(ILCCOB ne- | mepHocteii dn
LETIb TPOBEICHUS COB, IIeXKAIMX | OPOLECCOB, - )KI;;HX 5 ’OCHO mfecmx po
3KCHCpHMeHTa 10 (bH_ B OCHOBC (I)I/I- JKalux B OCHO- B
€ (PU3UUECKOro | IeccoB, JIexKa-
3UKE BBICOKUX SHED- 3MYECKOT0 3KC- | Be (PU3NIECKOTO 3KC§[)6 MerTa HHX B’ OCHORE
. OtcyTcTBHE | HEpHMEHTa, 9KCTIEPUMEHTAa, P |
T'UU ¥ 3aKOHOMEPHO- OCHOBBI Pa0OTHI | (PU3MUECKOTO
3HAHUA OCHOBBI  Pa0o- | OCHOBBI PaboOThI 5 .
CTH (PU3HYECKUX TIPO- Thl BBIOPaHHOI | BHIOpAHHOM BEIOPAHHOH 3KCHepHMe%Ta’
H3UKO- HOBBI Pa0OTHI
II€CCOB, JIC)KAIUX B ¢usmKo- ¢du3mKo- g)exgHw(I)ecxoﬁ g; 60 aHHgﬁ ©
OCHOBE (I)I/I3I/ILICCKOI‘O TEXHUYECKON TEXHUYECKOH CHCTEMEI (i)I/ISEKO-
CHCTEMBL. CHCTEMBI. ' .
IKCIICPUMCHTA. Tlonycxaer Jlonyckaer 10- JlomyckaeT OT- | TEXHHYECKOM
eJIbHBIC HETPY- | CHCTEMBI.
MHOXECTBEH- CTaTOYHO Cepb- I6II>Ie oK py He omvekaer
Hble  TpyOble | €3HBIC OLINOKH. ' Aoy
OLBKH OIIHOOK.
[1K-2.3. dopmysupy- Hemonctpupy- | Jemoncrtpupyer | lemoHcTpupyeT | JleMOHCTpUpyeT
e 6 €T YaCTUYHOE JOCTATOYHO YCTONYNBOE CBOOOIHOE U
CT OCHOBBI PAOOTBI YMEHHE BBI- yCTOWYHBOE YMEHHE BBI- YBEpEHHOE
BBIOpaHHON (PU3UKO- OTevIcTBIe OpaTh TeXHU- YMEHUE BbI- OpaTh TexHUYE- YMEHUE BBI-
TEXHUYECKOW CUCTE- I\ZCHI/IH YeCKHE Cpefl- OpaTh TeXHWYe- | CKHE CPeicTBa, | OpaTh TEXHHYE-
MBI I 0COBCHHOCTH y CTBa, MOATOTO- | CKHE CPEACTBA, MOJITOTOBUTH CKHE CPEJICTBA,
ATmapaTypbl, HCTIOMb- BUTH 000pyz0- MOJATOTOBHUTH obopynoBaHue, MOJATOTOBUTH
. i BaHMe, IPUHU- | 00OpyIOBaHME, NIPUHUMAaET obopyoBaHue,
3yEMOH B MCIMIINH- MaeT yJacTue B NPUHUMAET y4yacTHe B Ipo- MPUHUMAET
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CKOM (pu3nKe

OTtcyTcTBHE
BJIAJICHU S

MIPOBEACHUN yYacTHe B IIPO- | BEACHUM JKCIIE- | ydJacThe B IPO-
OKCIIEPUMEH- | BEIICHUU JKCIIe- PUMEHTOB. BEJICHUH DKCIIe-
TOB. PUMEHTOB. He momyckaer PUMEHTOB.
Homyckaet Homyckaet ot- OIIUOOK. He nomyckaet
MHOXKECTBEH- | JCIIbHBIE HETPY- OIINOOK.
HBIE TpyOBIC Oble OLIMOKH.
OIIHOKH.
Jemonctpupy-
€T YIOBJIETBO-
N JleMoHCTpHpYeT JlemoHCTpHpYeT
PUTEIBHBIN JemoHcTpupyer
cBoOOHOE 1

YpOBEHb Blla-
JIEHUSI OCHOBa-
MH paboTHI U
OCOOCHHOCTSI-
MH afmapary-
pHI pu3HKO-
TEXHUYECKOH
CUCTEMBI, UC-
MOJIb3yeMOH B
MEIUIIMHCKONH
¢usmke.
Homnyckaer
JIOCTATOYHO
cepbe3Hble
OIIIHOKH.

XOpolui ypo-
BCHB BIIQJICHUS
OCHOBaMHu pabo-
THI 1 0COOEHHO-
CTSIMH ammapa-
TypHI (PU3HKO-
TEXHUYECKOU
CUCTEMBI, UC-
M10JIb3yEMOH B
MEIUIIMHCKON
¢usnke.
Homyckaet ot-
JiebHBIE HEeTPY-
ObIc OIIMOKY.

BBICOKUH ypoO-
BCHbB BJIAJICHUS
OCHOBamH pabo-
THI 1 OCOOCHHO-
CTSIMU amnmapa-
TypHI (PU3HKO-
TEXHUYECKOU
CHCTEMBI, MC-
MOJIb3yeMOH B
MEIULIMHCKOH
¢dusmke.
He nonyckaer
OIITUOOK.

YBEpEHHOE BJIa-
JIeHHE OCHOBa-
MU paboTHI U
0COOEHHOCTIMU
anmaparypsl
¢dusnko-
TEXHUYECKOU
CHCTEMBI, HC-
MOJb3yEMOH B
MEIUIIUHCKON
¢busmke.

He nonyckaer
OIINOOK.

Komnerenmus IIK-3 - Cnoco6en npuMeHsITb COBPeMEHHbIE MeTOAbl U TEXHUKY JJIA
cOopa, 00padoTKH, aHAJIM3Aa U CHHTe3a pu3nyeckoil HH(popManuu B n30paHHoi obdaacTu ¢u-
3MYECKHUX HCCIEeOBAHMIA.

HUHAUKATOP 10-
CTUXKEHUS
KOMIIETEHIIUA
(K0T 1 HAaMMEHOBAHNUE)

KPUTEPUU OLIEHUBAHUA
PE3YJbTATA OBYYEHUS

Mo NMpaKTHKe

HIKAJIA ouneHnBaHus

[1K-3.1 Ucnonas3yer He 3naer umm
COBPEMEHHBIE WH- 3HaeT  cnabo | YIoBieTBopH- Xopolo  3HACT JleMoHCTpHpYET
P
OCHOBHBIE JIO- | TEJIbHO 3HAET cBOOOTHOE u
(hopmarmoHHbIC TEX- OCHOBHBIE  JI0-
CTIDKEHUS B | OCHOBHBIC JIO-| . o o | YBEpeHHOE 3Ha-
HOJIOTHH JUIA aHaJIn3a 00NacTd  WH- | CTHIKEHHS B | 6macrn . | ME  OCHOBHBIX
TCKYILICU HAYIYHOU OTCyTCTBI/Ie (bopMauI/IOH- obOactu WH- (I)OpMaLII/IOHHLIX IOCTHM)KEHUH B
3HaHUA HBIX TEXHOJO- | (OPMAIHOHHBIX N obmacTu WH-
uHpopMarH N popman o TEXHOJIOTHH.
THiA. TEXHOJIOTH. (hopMaIMOHHBIX
Homyckaer ort- N
JHormyckaer Homyckaer mo- TEXHOIIOTHH.
JICbHBIC HETPYy-
MHO>KECTBEH- CTaTOYHO Cepb- He pomyckaer
OpI1e OmmOKH.
HBIE  TpyOBIe | €3HBIC OIMOKH. OIHOOK.
OIITMOKH.
Hemonctpupy- | Hemoncrpupyer | JemoHcTpupyer | JdemoHcTpupyet
€T YaCTUYHOE JOCTaTOYHO ycToitunBoe cBOOOIHOE H
YMEHHE HC- ycToitunBoe YMEHHE UCTIONb- YBEpeHHOE
MOJIb30BaTh YMEHHUE UCTIONb- | 30BaTh METOABl | YMEHHE UCTIOJb-
METOJBI MaTe- | 30BaTh METOJBI MaTeMaTH4ie- 30BaTh METOJBI
OrcyTtcTBHE
CHUS MaTHU4YeCKOTro MareMaTruye- CKOT'0 MOJIETH- MareMaThyie-
Y MOJIEIAPOBa- CKOTO MOJIENH- poBaHHSA s CKOTO MOJICIH-

HUSL JJTS1 peliie-
HUS KOHKpET-
HBIX 3a7a4 B

obnactyu Meau-

pOBaHUS st
peLIeHus KOH-
KPETHBIX 33134
B 00J1aCTH Me-

pelIeHus KOH-
KpETHBIX 3aj1a4
B o0JlacT Me-
JMITMHCKOM -

pOBaHUS IS
pelIeHus KOH-
KPETHBIX 3a1a4
B 001aCTH Me-
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IUHCKOU (pH- TUIITHCKOH (- 3UKH. TUIIMHCKOH (pu-
3UKH. 3UKH. He nomyckaer 3UKH.
Homnyckaet Homnyckaet ot- OIITHOOK. He nonyckaer
MHOXKECTBECH- | JICNIbHBIC HETPY- OIIHOOK.
HBIE TpyOBIe Oble OLIMOKH.
OIIHOKHU.
E€MOHCTPHPY- E€MOHCTPHUPYET
A Tpupy- | 1 PPy HemoncTpupyet
€T YaCTHYHOE JIOCTATOYHO JeMoHCTpHpYET
. o CcBO0OOIHOE U
yMeHne pabo- ycToitunBoe ycToitunBoe
YBEpEHHOE

TaTh C HAYYHOH

yMeHue pabo-

yMeHue pado-

yMeHHue pabo-

JUTEPaTypoH, | TaTh C HAYYHOW | TaTh C HAYYHOH .
HCIIONB3Ysl CO JIUTEpaTypont JUTEepaTypout Tath ¢ HayHHou
Y patypou, patypou, THTEpaTYpOi,
BpPEMEHHBIC UCTIONB3YS CO- UCTIONB3Y CO-
UCTIONB3YS CO-
OtcytcTBHE uHpopmanu- BpPEMECHHBIE BpPEMEHHBIC EDOMCHHBIC
YMEHHUs OHHBIE TEXHO- | HMH(pOPMAIMOH- | WH(OPMAINOH- P
MH(POPMALINOH-
JIOTHH, CIEANTH | HBIE TEXHOIO- HBIE TEXHOJIO-
N HBIE TEXHOJIO-
3a Hay4HOH T'HH, CIIEJIUTh 32 | THH, CIEAUTH 32
. s M THH, CJICIHUTH 32
MIEPUOANKOH. Hay4HO! MepH- | Hay4HOH IepH- N
. . Hay4HOH Tepu-
Homyckaer OJTUKOH. OJTUKOIA. OTHKOI
MHO>XECTBEH- Jomnyckaer ot- He nomyckaer
He nonyckaer
HBIE TpyOBIC JIeTIbHbIEC HEeTpY- OLIHOOK.
ouInOoK.
OIINOKH. Oble OLIMOKH.
He 3naer unum JleMOHCTpUDYeT
3Haer  cuabo | YmoBieTBopu- PHPY
Xopomo 3Haer | cBOOOAHOE U
OCHOBHBIE Me- | TEJIbHO 3HAET
OCHOBHBIE Me€- | yBEpEHHOE 3Ha-
TOJBI, CHOCOOBI | OCHOBHBIE Me-
TOIBI, CIOCOOBI | HUE OCHOBHBIX
" CPE/CTBA | TOMBI, CIIOCOOBI
U CpeJICTBa MO- | METOJOB,  CIO-
MOJTy4eHHUS, U CpeicTsa mo-
JMy4eHus, Xpa- | COOOB U CPEACTB
XpaHEHUs, IIe- | JIy4eHus, Xpa-
HeHUus, Iepepa- | NOoIydYeHus,
pepaboTku HEHUs, Tepepa-
OTtcyTcTBHE 0otk wHOOpP- | XpaHEHUs, Te-
WHpOpMaLNH, 0otk mHDOP-
3HAHUSA Malyu, OCHOBHI | pepabOTKH HH-
OCHOBBI WH- | Mallid, OCHOBBI
nHpopManuoH- | dopMalu, oc-
(hopmanmon- nH(pOPMAHOH- b
5 o HOW Oe30macHO- | HOBEI  MHQOP-
HOM Oe3omac- | HO Oe3omacHo- .
CTH. MaluOHHON
HOCTH. CTH.
Jomyckaer oT- | 6€30MacCHOCTH.
Homyckaet Homyckaer n0-
JIeTIbHbIE Herpy-
MK-3.2. 0 MHOXKECTBEH- CTAaTOMHO Cepb- | (' "\~ He nomvekaer
3.2. Ilpumenser HBIe  TpyOBIe | €3HBIC OIINOKH. o 65}( y
nporpaMMHOC U UH- OLIIUOKH.
OpMalMoHHOE o0ec- EMOHCTPHUPY-
(b phan Ie[T qaCT;I?IHE))z HAemonctpupyer JemoHCTpHpYyET
NIEYCHUC HAaYIHBIX HC JI0CTaTOYHO JleMOHCTpUpYeT pPHpY
o YMCHHUE HC- o . cBOOOTHOE U
CcJIea0BaHuu, CO- YCTOMYHUBOEC YCTOMYHUBOEC
[1OTIH30BATH MEHHE HCIOJb MEHHE HCIOIb YBEPEHHO®
BPEMCHHBIC MCTO/TBI KOMITBIOTEpHBIC y30BaTL KOMITE y3OBaTB KOMIIE yYMEHHE UCTIOJb-
MOZC/IMPOBAHUA 1 TEXHOJIOTUH 30BaTh KOMIIb-
IOTEpPHBIC TEX- IOTEPHBIE TEX-
BO3MOXHOCTH AACP- IS pEIICHUA FOTCPHBIC TCX-
3aj1a4 KaK Ipo HOJIOTHH V1A HOJOTHH U1 HOJIOTUH ISt
HBIX MEIMIIMHCKHUX OrcyTcTBHE P pelleHus 3a71a4 | pelleHus 3a/a4
o (beccroHab- perieHus 3ana4
TEXHOJIOTUU YMEHUS . Kak npodeccn- | Kak nmpogeccu-
HOH, TaK u o o Kak npogeccu-
. | OHAJILHOM, TAK U | OHAJIBHOM, TaK U o
MIPOU3BOJIBHOMN N ., | OHaIbHOM, TaK U
MIPOU3BONBHON | MPOWU3BOJIBHOM .
HalpaBJIeHHO- HIPOMU3BOJIEHOM
HarpasJeHHO- HarpaBJIeHHO-
CTH. HarpaBJIeHHO-
CTH. CTH.
Homyckaet CTH.
Homyckaer o1- He nonyckaer
MHO>KECTBEH- He nomyckaet
JIeTbHBIE HETPY- OIHOOK.
HEIE TpyOBIC OIITHOOK.
ObIe OIIMOKH.
OLINOKH.
Jemonctpupy- | Jemoncrpupyer | Jemoncrpupyer | JemoHcTpupyer
€T yIOBIETBO- | XOPOUIMH ypo- BBICOKHH ypo- cBOOOHOE U
NTEITbHBINA BEHb BJIAJICHUSI | BEHb BIIQJCHUS BEpEHHOE BJa-
OtcyTcTBHE P A 2 yBep
ypOBEHb Bla- HaBbIKaMHU pa- HaBBIKAMU pa- JICHUE HaBbIKa-
BIIaJICHUS

JICHHs HaBbI-
KaMH paboThI ¢
TPYIION HC-

0OTHI ¢ TpyHIOit
uccienoBaTesen
" pa3paboTKH

OOTBHI C TpymITOit
ucclienoBareinei
1 pa3pabOTKH

MU pabOTHI C
IpYyIIION uccie-
JoBaTeNnen u
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clieoBareiei
U pa3paboTKu

MCTOAUKH pC-
IMCHHUA 3a1a4

MCTOAMKH pC-
HICHHUA 3a/1a4

pa3paboTKu
METOJIUKH pe-

METOJHKH pe- npodeccro- mpogeccro- IICHUS 33189
LIEHUs 3a/1a4 HaJILHOH Jiest- HaJIbHOM Nes- npodeccro-
npodeccuo- TENBHOCTH TEJNILHOCTH HaIIbHOI Jes-
HaJIbHOH nes- BKJTFOUYAOIINX BKJTIOYAIOIIIX TEJILHOCTH
TEJNBHOCTH YpaBHeHus Ma- | YpaBHEHHUS Ma- BKJIFOYAKOLIHAX
BKJTFOYAFOIITHX TEMaTHYECKOH TEMaTHYECKOH | YpaBHEHHS Ma-
YpaBHeHUs bu3UKH. ¢uzuKy. TEMaTHYECKOH
MareMaThye- Homnyckaet ot- He nomyckaer (76370978
CKOM (U3MKHN. | JeJbHBIC HETPY- OUINOOK. He nomyckaer
Homyckaer ObIe OIHMOKH. OIITHOOK.
JIOCTaTOYHO
Cepbe3HbIC
OIIHOKH.
I1K-3.3. Bnageet me- Hemonctpupyer
TOJJAMU HAyYHOTO JleMOHCTPHPY- ceobozHoe M
MPOTHO3UPOBAHUS, €T yJIOBIIETBO- YBCPCHHOC BJ1a-
o JleMoHCTpHpYeT JICHUE HaBBIKa-
MeToaaMu paboThl Ha PUTEIBHBIH JleMOHCTpHpPYET

COBPEMEHHBIX (PH3H-
YEeCKHX YCTAHOBKaX M
HaBBIKAMHU pabOTHI C
MaKeTaMu MPUKIaI-
HBIX MTPO-TpaMM (u-
3UKO-TEXHHYECKHX
CHCTEM.

ypOBEHb BIa-
JICHUSI HABbI-

KaM# paboThI ¢

MMaKeTaMHu MpH-

XOpoLui ypo-

BEHb BJIAJCHUS

HaBBIKAMU Pa-

OOTHI C IIaKeTa-
MU TPUKJTAHBIX

BBICOKUH ypoO-
BEHb BIIAJICHUS
HaBBIKAMH pa-
OOTHI C IIaKeTa-

MH pabOTHI ¢
TpYyIION Hece-
JloBaTesed u
pa3paboTku
METOJIUKH pe-

OTCyTCTBI/Ie KIIaAHBIX IIPO- MU IPUKIATHBIX
TporpamMm dKC- IIICHUS 33189
BIIAJICHUS rpaMM JKcIe- TIporpamm dKc-
. | TepuMeHTalb- npodeccro-
PUMCHTAIBHOM - MEPUMEHTATTb- .
HOW U TeOpeTH- o HAJIBHOW Jiesi-
1 TeOpeTHde- N HOW U TEOpETH-
o YEeCKOH (PU3UKH. . TENBHOCTU
CKOW (hU3UKH. YEeCKOH (PH3HUKH.
Honyckaer oT- BKJTFOYAIOLIUX
Homnyckaet He nomyckaer
JIeNbHBIC HETPY- YpaBHEHUS Ma-
JIOCTATOYHO OIITHOOK. .
ObIc OIINOKH. TeMaTHYEeCKOU
CEPhE3HBIC
¢bu3uKN.
OIIIHOKH.
He nomyckaet
OImHuOOK.
E€MOHCTPHUPY-
A TPHPY Hemonctpupyer
€T YaCTUIHOE HdemoHCTpHpYET
JIOCTaTOYHO JleMoHCTpHpYET
yMEHUe TpHu- o o CBOOOHOE U
YCTONYUBOE YCTONYUBOE
MEHSTH Ha YBEpeHHOE
YMCHHE IpUMe- | yYMEHHUE IpUMe-
NPAKTHUKE Ma- yMEHUE NpUMe-
HATb Ha MPaK- HATH Ha NPaK-
TEeMaTHYCCKHE HATH Ha TIPak-
THUKE MaTeMaTH- | THKE MaTeMaTHh-
MOJIEIIH, METO- THKE MaTeMaTH-
YEeCKUE MOJICTH, | YECKUE MOJCIH,
IIBI ¥ CPE/ICTBA YEeCKHe MOJIEIH,
OTtcyTcTBHE METOJBI ¥ CPENl- | METOMBI U Cpe-
MIPOCKTHPOBA- METOIBI U Cpe/-
YMCHUS CTBA MPOCKTH- CTBA MPOCKTH-
HHUA U aBTOMaA- CTBA MMPOCKTHU-
POBaHUS H aB- pOBaHUS U aB-
TH3AIUH CH- POBaHUS U aB-
TOMAaTH3AIUU TOMAaTHU3AIIH
CTCM Ha ITpakK- TOMAaTHU3aluu
CHUCTEM Ha CHUCTEM Ha
THKE. CHCTEM Ha
TIPAaKTHKE. MIPaKTHKE.
Jomyckaer MPaKTHKE.
Honycxkaer oT- He nonyckaer
MHO>KECTBEH- He nonyckaer
JlebHBIC HEeTPY- OIITHOOK.
HBIE TpyOBIC OLINOOK.
ObIC OIIMOKY.
OIIHOKH.

Jemonctpupy- | Hemonctpupyer | Jemoncrpupyet | JemoHcTpupyer
€T YaCTUYHOE JIOCTaTOYHO ycToitunBoe cBOOOTHOE 1
MPUMECHSTh yCTOIUUBOE YMCHHE TIpUMe- YBEpEHHOE
MOy YCHHBIC YMEHHE TIpuMe- | HSTh MONy4YeH- | YMEHHE IpuMe-

3HAHUS IS HATH TIOYYCH- | HbIC 3HAHUS IS | HSTH MOJIYYCH-
OTtcyTCcTBHE pemieHus mo- | Hble 3HAHWA IS peeHus 1mo- HBIE 3HAHUS IS
YMCEHUS CTaBIICHHBIX penIeHus mo- CTaBIICHHBIX peIIeHws 11o-
AKTYyaJIbHBIX CTAaBJICHHBIX AKTYaJIbHBIX CTABJICHHBIX
3amad B CBoeH aKTyaJIbHBIX 3amad B CBOCH aKTyaJIbHBIX
HAY4YHO- 3aja4 B CBOCH HAYYHO- 3a/a4y B CBOCH
HCCIIeI0Ba- Hay4HO- HCCIIeIOBATENb- HaY9HO-
TENBCKOHN pa- | HCCIICIOBATEIb- CKOIi pabore. HCCIIC/IOBATENb-
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oore. CKOIi pabore. He momyckaer CKoif pabore.
Homyckaer Homyckaer oT- OIITHOOK. He nonycxkaer
MHOXXECTBEH- | JEJIbHBIC HETPY- OIIHOOK.
HbIE TpyOBIe Oble OLITMOKH.
OIIHUOKH.

[Ipu GannbHO-PEHTHUHIOBONM CUCTEME BCE 3HAHHWS, YMEHUS U HABBIKH, IPUOOpETaEMbIE CTY-
JICHTaMH B pe3yJIbTaTe U3yUYeHUs JUCLUIUIMHBI, OLICHUBAIOTCS B Oasax.

Onenka kayecTBa pabOThl B pEUTUHTOBOI cHCcTEME SIBISETCS HAKOMUTEIbHOW M UCHOJIb3Y-
eTcs JUIsl OLIEHUBAHMS CUCTEMHOM pabOThI CTYZCHTOB B TE€UEHUE BCETO MEpUoJia 00ydIeHus.

[To uroram paboThI B ceMecTpe CTYJAEHT MOXKET MOIYyYUTh MakcuManbHo 70 6amnoB. Mtoro-
Boi ¢opmoiri KoHTpoJisi B V cemecTpe sBisieTcsl 3a4€T ¢ oreHkod. Ha 3au€re cTyaeHT Moxer
HaOpath MakcuManbHO 30 OGaioB.

B teuenue V cemectpa CTyIEHT MOXKET 3apaboTaTh OaJuIbl 3a CIEIYIONIME BUJIBI padoT:

Ne Bux paboTsl CyMmMma 6ajioB

1 AynuTtopHbIe 3aHATHSI (TTOCEIICHUE) 17

2 PaboTa Ha MpaKTHUUYECKUX 3aHATHIX 33

3 Cnada jomaniHeit KOHTpoJbHOUM padoTsl (ITP-2.1) 10

4 Crhaua njomamrHeld KOHTpoJIbHOM padoTsl (I[TP-2.2) 10
HUtoro: 70

Ecnu Kk MOMEHTY OKOHUaHHsI ceMecTpa CTyJeHT Habupaet oT 51 no 70 6amios, TO OH MoITy-
YaeT JIOMYCK K 3a4€Ty.

Ecnu cTyieHT kK MOMEHTY OKOHUaHUS cemecTpa Habupaet oT 61 1o 70 GayioB, TO OH MOXKET
MOJIYYUTh aBTOMATHYECKYIO OIICHKY «YyIOBJICTBOPUTEIBHO». [IpU jKeTaHUU MOBBICUTH CBOIO OICH-
Ky, CTyJICHT UMEET MPaBO OTKA3aThCSI OT aBTOMATHYECKOM OIIEHKH U CIIaTh SK3aMEH.

Ecnu cryneHT He HaOpan MUHMMaIbHOTO Yucia 6amtoB (51 6amr), TO OH HE MOoJay4yaeT J10-
IIyCK K 3a4€Ty.
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CoOOTBETCTBHE PSUTHHIOBBIX OAJJIOB M aKaJICMHUECKHX OICHOK 3a4€Ta C OIICHKOU
O6mras cymma

0asIoB 3a ce- Hrtorosas oreHka
MECT]
86-100 OTanuHO
71-85 Xopo1io
51-70 Jomyck K 3auéry

B TOM YHCJIE:
61-70 | BO3MOXXHOCTh MOJYYCHHsI aBTOMATHYECKOM OIIEHKH «YOBJICTBOPUTEIHHOY
51-60 ToJIBKO TONYCK K 3a4ETY
0-50 * HeynoBaeTBOpUTENbHO (CTYAEHT HE JOMYIICH K 3a4€TY)

Tekymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISIETCS B TIPOIIECCE BBHITIOTHEHUS MMPAKTUIECKUX U
CaMOCTOSITEIIEHBIX PA0OT B COOTBETCTBUH C HUKE TIPUBEICHHBIM TPapHKOM.

No Ne pazoena .
Cooepotcanue camocmoamenvHoil padomol Tpyooemxocmeo

n/n | oucuunIuHbl

1 1-6 JlomaiHsist KOHTposbHas pabdora «[lapHbie perpeccuoH- 6
(ITP- HbIE MaTeMaTHYeCKHe MO/IENHN.» (MHAUBHUIyaIbHOE 33/1a-
2.1) HUE JUISI K&KIOTO CTYJICHTA)

2 6-8 JlomanHsisi KOHTpOJIbHAs pabota « MHOXKECTBEHHBIE pe- 7
(ITP- IPECCUOHHBIE MATEMATUYECKUE MOJEIH.» (MHIUBUIY-
2.2) aJIbHOE 3aJaHue ISl K&KJIOTO CTY/ICHTA)

Fpa(bm( BBIIIOJTHCHUA CaMOCTOATCIIbHBIX pa60T CTYACHTaMU B Vv CCMECTPC

Bunsr pa- Henenu yueGHoro nporecca

60T 1,234 |56 |78 ]9]10]11|12|13|14|15]16]17
[1P-2.1 B3 33

[1P-2.2 B3 33

B3 — BeImaua 3amanus
33 — 3ammTa 3aaHus

Iporenypa OIIEHUBAHUS PE3YJAbTATOB OOyUCHHs HHBAJIUIOB W JIHIl C OrPAaHMYCHHBIMH
BO3MOYKHOCTSIMHM 3/10pPOBbsl 10 JUCLUIUIMHE IPEIyCMAaTPUBAET IPENOCTaBI€HUE MHPOpMALUU B
bopmax, aanTHPOBAHHBIX K OTPAHUYCHHUSM HX 3I0POBbs M BOCIIPHUATHS HHPOPMAIHH:

— B TIe4atHo# gopme,
— B eYaTHOU GopMe YBETHUCHHBIM IIPUPTOM,
— B (hopMe AIIEKTPOHHOTO JOKyMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBbITh KOHKPETHU3UPOBAaH B 3aBHCUMOCTH OT KOHTHHI€HTA

o0yJaronuxcs.

[Ipn HeobxoaumocTu oOyuaromiemycs uHBanuay u juny ¢ OB3  mpenocraBisiercs
JIOTIONIHUTEBHOE BpeMs Ui MOATOTOBKM OTBETa Ha 3ayeTe WM JK3aMeHe. Y 00yuarolerocs
uHBanuaa u jguna ¢ OB3 mMeercs BO3MOXXHOCTH BbIOOpa (DOpPMBI KOHTPOJS HAa MPAKTHUYECKHX
3aHSTHSX, 3a4€TaxX, dK3aMeHaX, OIXOA1IIas KOHKPETHO I HETO.

Ilepeuens 0b6s3amenvHbIX U008 YUeOHOU pabombl CHYOeHmA:
noceujeHue 1eKYUOHHbIX 3AHIMULL,

— omeemvl Ha MmeopemudecKue 80NPOCyL Ha NPAKMUYECKUX 3AHAMUSIX,

— peueHue npaKkmu4ecKux 3a0ay u 3a0aHull Ha NPAKMUYeCcKUx 3aHamusx,

8bINOJIHEHUE YCMHBIX COOOUeHUL
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HNunoBanroHHbIe (hOPMBI TPOBEACHUS YUEOHBIX 3aHATUN

KommuectBo
Bug yuebHbIX Hcnonk3yeMble ”HHOBaIMOHHBIE ()OPMBI TIPOBEICHHS
Cemectp . . akaJieM. 4a-
3aHsATHN y‘l€6HLIX 3aHsATHN COB
v Ipaxtiaeckue | OGcysxaeHne u pa3dop KOHKPETHBIX 337124 TIOBBI- 4
SaHsATHs [IEHHOM CJI0KHOCTH.
Bcero: 4

[Ipouenypa mpoMexyTOUYHOW aTTECTALMU IPOXOAUT B COOTBETCTBUM C «llomoxxeHueM o
OaJIbHO-PEUTUHTOBOM CUCTEME OILIEHKH M TeKYIIEeM KOHTPOJIE YCIIEBAEMOCTH CTYICHTOBY, a TaKXKe
«[TonoxeHreM 0 MPOMEKYTOUYHON aTTeCTAlMU» YHUBEpCUTETa «JyOHaY.

ApnantupoBaHHas pabodas mporpamMma y4eOHOW MMCIMIUIMHBI (MOAYJsi) pa3paboTaHa B
OTHOIIICGHUU PA3HOHO30JIOTHYECKON yUeOHON Tpymmbl 00yYarOIIUXCs, UMEIOIIUX JOKYMEHTAIBHO
MTOATBEPKJICHHBIE HAPYLIEHUS CIIyXa, 3PEHHs, ONOPHO-ABUIATEIBHOIO arrapaTa, COMaTUYECKHE
3a00JIeBaHUs W TOJAIOIIMECS KOPPEKIUU HEPBHO-TICUXMUECKUE HAPYIICHUS WU COYETAaHHBIC
HapyILICHHUS.

CnucoK BONPOCOB K 324Y€Ty € OLEHKOH
1. KoBapuanus n ko3 puuueHT koppensiun (CBOHCTBA).

2. [IpenenpHble TeOpeMbl (OOLINI CMBICI).

3. 'eHepasbHas COBOKYITHOCTH U BEIOOPKA B CTATUCTHUKE.
Bri0opouHbIe cpeiHee U TUCTIepCHsL.

4. ToueyHble OIICHKH, HX CBOMCTBA.

5. [Ipumepsl HecMeleHHON U 3(hPEeKTUBHOI OIICHOK.

6. [lucnepcusi BBIOOPOYHOT'O CPETHETO.

7. UcnipaBiieHHas AUCTIEPCHs], U €€ HECMEILIEHHOCTb.

8. IHTepBanbHbIE OLIEHKH, IOCTPOEHUE JOBEPUTEIBHOIO UHTEPBAJa.

9. UurepBanbHas onienka uis MO M(X) HOpMabHOTO pacrpeieieHus
IIPY U3BECTHOW JUCIIEPCHUN.

10. MutepBanbHas onenka 1 MO M(X) HOpManbHOTO pactpeeeHus PU HEU3BECTHON
JTUCIIEPCUN.

11. MuTepBanbHas oneHka 1id qucnepeuu "HopMainbHoi" CB.

12. CraTtucTuueckas poBepKa rMIoTe3
(HyneBast v albTepHATUBHAS TUTIOTE3bI, ook I u 11 pona, craTucTuyeckuii Kpurepui).

13. Ilopsanok npoBepku runore3. CBsi3b ¢ TOCTPOCHUEM TOBEPUTEIIBHOTO HHTEpPBAJIA.
14. IIpoBepka rumnote3 o Buae pacupeneneHus. Kpurepuii [lupcona.

15. IlpoBepka runoTe3sl 0 HOPMAJIBLHOCTU PACTIPEICIICHHUS.
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16. Perpeccuonnsle Mozenu (0ObEKT UCCIE0BAHUS U 1IEIIN ).
17. Cniyqaitabiii (hakTop eps B PErpeCCHOHHBIX MOJCIIX.

18. Mogens napHoi TUHEHHOM perpeccuu. CBs3b €€ KauecTBa ¢ XapaKTePOM
CIy4aiftHoOTO (hakTopa eps.

19. MHK B mojiensix mapHOU JUHEHHOM perpeccuu.
20. Ycnosus [Naycca-Mapkosa npumenumoctd MHK B Mojiensix TMHEMHON perpeccuu.

21. AHanu3 TOYHOCTH onpezesieH s KodPPHUIUEHTOB MoJIeNel TapHOW JIMHEHHOH perpeccun. Ux
JHUCTIEPCHH.

22. lucniepcus cnyuyaiiHoro (akTtopa mojenei perpeccun D(eps), ee ToueuHas OlieHKa.

23. TIpoBepka runote3bl 0 KO3 GHUIMEHTe MOJIETH perpeccuu beta 1, ero craTucTuueckas 3Hauu-
MOCTb.

24. VntepBanbHble OLIEHKH KO3()()UIIMEHTOB MOJIEIH JIUHEHHON PErpecCcuu.
25. JloBepHUTEIbHBIN UHTEPBAI JIJIsl CPEHETO 3HAUEHUSI OOBSICHIEMOM EPEMEHHONW MOJIEITH.

26. JloBepHTEIbHBIN HHTEPBAI JIJIs1 TPEACKA3AHUSI WHANBUYaTbHOTO 3HAYCHUS
3aBUCUMOM NIEPEMEHHON MOJENH.

27. Koo dunuent getepmunanuy R? B Mojie mapHoit TMHEHHOM perpeccun.
28. Mopenb MHOKECTBEHHOU TUHEHOH perpeccun. CayuyaitHbiil hakTop eps.
29. MHK B Mojensix MHOKECTBEHHOM TUHEHHOHN perpeccun. MatpudHas (GopMyIHpoOBKa.

30. ducniepcun K03(hPpUIIMEHTOB MOJIETN MHOKECTBEHHOM JTMHEHHON perpeccun. MarpuuHast ¢op-
MYJIMPOBKA.

31. aTepBaibHbIC OIEHKH JJIs1 KOO PHUITMEHTOB MOIEII MHOKECTBEHHOH JIMHEWHON PErPEeCcCHH.
32. KauecTBO MOEIM MHOYKECTBEHHOW JIMHEHHOM perpeccuu, KodQPUIMEeHT AeTepMHUHAITIH.
33. Cratuctuueckas 3Ha4UMOCTh KO3 (HUITMEHTOB MOJISTTH MHOYKECTBEHHOU JIMHEWHON PETrpecCcuu.

34. IIpoBepka runoTe3sl O PABEHCTBE HYJIIO YaCTH KO (UIIMEHTOB MOAEIN MHOKECTBEHHOM JIH-
HEWHOM perpeccuu.

35. TIpoBepka HEKOPPETUPOBAHHOCTH COCETHUX OTKIOHeHUH. Kpurepuit Jlapouna-Barcona.
36. HenuHeliHble perpecCUOHHbBIE MOJIENN, CBOJAUMBIC K JIMHEUHBIM.

37. (I'erepo) roMOCKEAACTHYHOCTH [(HE)IMOCTOSHCTBO AUCTIEPCUI OTKIIOHCHUH |,
CrocoObl OOHAPYKEHHS.

38. MeTo B3BelIEHHBIX HaMMEHbBIHMX KBaapaToB (MBHK).
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39. ABTokoppensanus. Meron psaoB. ABTOpErpecCHOHHas cxema 1-ro nopsjaka.
40. Pactipenenenus CB: a) HopmanbHOe, 0) xu-kBaapar, B) CteiofeHTta, r) Ouiepa.

41. luciepCUOHHBIN aHAJU3 B MATEMATHUYECKOM MO/JICTUPOBAHHH.

Ipumeps! 3a1aHuii foMaLIHEH KOHTPOIbHO# padoTs (ITP-2.1)

[Ipy BBHINOJHEHUH BBIYMCICHHM MPEANOIAracTCss MCIOJb30BaHKE IIAKETOB IPOrpamm,
obJiervaroniux paboTy CO CTATUCTHYCCKUMH JTaHHbIMHU, HartpuMep, LibreOffice, Maxima, Statistica.

1. Pacuer mar-oxunanuii, gucnepcuit, KoahpuureHTa KOppessluuu ¢ MOMOIIBIO aKeTa
LibreOffice,

2. Tlomyuyuth nOBEpHUTENBHBIC MHTEPBAIBI ISl MAT-0KHUIAHHS U JUCTIEPCUU B KOHTEKCTE HOP-
MaJIBHOTO PacIIpeIesICHUsI OCHOBHOM CIIy4ailiHOW BEJIMYUHBI.

3. IIpoBepuTs HOPMaAIBHOCTD PACIPEEICHUS 110 TaHHON BBIOOPKE ¢ MOMOILbI0 Kputepus [Tupco-
Ha.

4. TloctpouTs MOJENb MapHOW JIUHEWHON perpeccuu. [1oayuuTs HHTEpBaIbHbBIE OLIEHKHU 1JIs €€
KO3 PHUIIHEHTOB.

5. TlpenckasaTh ¢ MOMOIIBIO MOJIENH JIMHEHHOH perpeccuu 3HaueHue 3aBUCUMON IepeMEHHOM Ha

3aJJaHHOM YPOBHE J0CTOBEPHOCTH. Bbranciants ko3 GUiMeHT reTepMUuHaIiH.

[pumeps! 3aganuii JoMauIHeli KOHTPOIbHOM padoTsl (ITP-2.2)
6. TlocTpouTh MaTPHYHBIM METOJOM MHOYKECTBEHHYIO JMHCHHYIO perpeccuto. Craenatb HMHTEp-

BaJIbHBIC OIICHKH IS €€ KOA(h(DUIIMEHTOB.

7. TlocTpouTh MaTpPUUHBIM METOJIOM NApHYIO HEJNMHEWHYyI0 perpeccuto. CrenaTb UHTEPBAIbHbBIC
OIICHKH TSI €€ KO3 (DUIIUCHTOB.

8. Iy moCTpOEHHBIX JIMHEWHBIX PETPEeCcCHil MPOBEPUTH HAIMYUE aBTOKOppessaiuu mo J(apOouny-

Yorcony.
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