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1 TOKA3ATEJIM U KPUTEPUU OLIEHUBAHUA KOMIIETEHIIUIA HA
PA3/IMYHBIX DTAITAX UX ®OPMHUPOBAHUSA, OIIMCAHUE HIKAJI
OIEHMBAHUA

1.1 Ilepeyenb KoMMeTeHIIH

[Ipomecc wu3ydeHUs NUCHUILIMHBI HaIpaBieH Ha (HOPMHUPOBAHHUE CIICTYIOMIUX
KOMIIETCHIIMM:

VYK-1. Cnoco0eH oOcCymecTBIsATh TOUCK, KPUTHYECKUM aHaIUu3 U CHHTE3
uH(pOpMAaIUHU, TPUMEHITh CUCTEMHBIN MMOXO/] IJIsI PEIICHHsS] TTOCTABJICHHBIX 3a/1a4

YK-2. Cnocoben ompenensTh Kpyr 3ajad B paMKax IOCTABICHHOW LENTU U
BBIOMPATh ONTHUMAJBHBIE CHOCOOBI MX PEIICHHS, MUCXOJsi W3 JCUCTBYIOIIMX IMPABOBBIX
HOPM, UMEIOIINXCS PECYPCOB U OTPAaHUYCHHI

OIIK-1. CrocobeH pemiath TUIOBBIE 33/1a4l MPODHECCUOHATBLHON IeATeIbHOCTH Ha
OCHOBE 3HAHMM OCHOBHBIX 3aKOHOB MAaTeMaTHYECKUX U €CTECTBEHHBIX HAayK C
MpuMeHeHneM HH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH



1.2 lloka3aTeu U KPUTEPUM OLICHUBAHUS KOMIIETEHIMI HA Pa3JMYHBIX ITanax ux popmMupoBaHus

KoHeunbiMH pe3ynbTaTaMu OCBOEHUS MPOrPaMMbl TUCHUIUIMHBI ABJISIIOTCS COPMUPOBAHHBIE KOTHUTHUBHbBIE IECKPUIITOPHI «3HATHY,
«ymeTby, «Biageth» (31, V1, Bl, 32, V2, B2), pacnucaHHbIC 1O OTIACIBHBIM KOMIETCHIUSIM. POPMHUPOBAHUE 3THUX JECKPUIITOPOB
MIPOUCXOUT B TEUEHUE U3YUEHUS AUCIUIUIMHBI IO 3TallaM B paMKaxX pa3IuyHOro BUA 3aHSATUN U CAMOCTOATENbHON pabOTHI.

Tabmuna 1 — CooTBercTBUE 3TAnoB (YpOBHEH) OCBOEHUS KOMIIETEHIIMM IJIAHUPYEMbBIM Pe3yJibTaTaM OOY4YEHHUS U KPUTEPHUSIM HUX

OLICHUBAaHUA

YK-1

Cnoco0eH ocymiecTBIAATh NMOMCK, KPUTHYECKUH AHAJIM3 M CHHTe3 MH(popManWu, NPUMEHSTHh CHCTEMHBIA NMOAXO0 1JIA
pelieHusl MOCTABJEHHBIX 32/1a4

IInannpyembie
pe3yJbTaThl 00y4eHUsl
(moxazaTenu JOCTHIKEHUS

Kpurepuu oneHuBaHus pe3y/ibTaTOB 00y4eHHUs

3alaHHOI'0 YPOBHA 1 2 3 4 5
OCBOCHHSI KOMIETCHIIHI)
3HaThb: He 3naer dparmeHTapHbie 3HaHusa | B menom ycnemnsle, Ho He | B menmom  ycmemHble, HO | YcnemiHsle it
5 TOYHBIE (POPMYITHPOBKI TOYHBIX (OpPMYIHMPOBOK | CHCTEMaTHYeCKHe  3HAHMS | CoJeprKaliue OTIENBHBIE | CHCTEMAaTHIECKHE 3HAHUSA
Tam (YPOBCHE) 0CBOCHHS OCHOBHBIX ITOHSITHI OCHOBHBIX TIOHSTHH | TOYHBIX (bopMyIHpoBOK | mpoOGeIIsI, 3HAQHMS ~ TOYHBIX | TOYHBIX (hopMyITHPOBOK
KommeTentn MaTeMaTHYECKOro aHaIn3a, MaTeMaTU4YeCKOTO aHalIn3a, | OCHOBHBIX HOHATHIT | GOpMYIUPOBOK OCHOBHBIX | OCHOBHBIX MOHSTHUH
anreOpbl U aHATTUTHIECKOM anreOpbl M aHAIUTHUYECKOH | MareMaTH4ecKOro aHaiu3a, | MOHSTHif MaTeMaTHYeCKOTO | MAaTeMaTHYeCcKOro  aHalu3a,
reoMeTpHH, PU3NUECKHUX U TreoMeTpuH, (GU3MYECKHX M | anreOpbl M aHAIUTHYECKOH | aHanu3a, anreOpbl U | anmreOpsl M aHATUTHIECKON
XMMHYECKHX 3aKOHOB, XUMHYECKIX 3aKOHOB, | TEOMETPHH, (U3MUYECKUX U | aHAIMTHYECKOU TEOMETPHH, | TEOMETPUH, (GU3UYECKHX H
9TaIbl HCTOPHIECKOTO 9Tambl HCTOPHYECKOTO | XMMHYECKUX 3aKOHOB, JTalbl | (U3MUECKMX W XMUMHYSCKHX | XMMHUYECKHX 3aKOHOB, JTallbl
pa3BHUTHA 00IIeCTBa pa3BHUTHA 00IIeCTBa HCTOPHIECKOTO Pa3BHUTHS | 3aKOHOB, STalbl HCTOPHYECKOTO | MCTOPUYECKOTO pa3BUTHS
33 oOrrecTBa pa3BUTHs 00IIECTBA o0rrecTBa
Yemeepmoiit 3man Baapers: He Bnaneer ®parmenrapHoe BiageHue | B nemom ycnemnoe, Ho He | B nmenom  ycnemnoe,  HO | YcnemHoe u
(mpopoKeHue HaBbIKaAMH IT'PAMOTHOTO, HaBbIKAMH TPaMOTHOTO, | CUCTEMaTHYEeCKOe BIAJEHUE | COAepKallee OTJIENbHBIE | CUCTEMAaTHYECKOe  BIIaJCHHUE
(dbopMupoBaHust) JIOTUYHOTO U JIOTUYHOTO U | HaBBIKAMHU IpaMOTHOTO, | MpoOeNbl BIaAe€HHE HABbIKAMH | HAaBBIKAMU TPaMOTHOTO,
T'pamomno, ro2uuno u apryMEeHTHPOBAaHHOTO apryMeHTHPOBAaHHOTO JIOTUYHOTO U | TPaMOTHOTO,  JIOTHYHOTO M | JIOTHYHOTO u
apzymenmupoeanto U3JI0KEHUsI COOCTBEHHOTO U3JI0KEHUsI COOCTBEHHOTO | apryMEHTHPOBAaHHOTO apryMeHTHPOBaHHOTO apryMeHTHPOBaHHOTO
winazaem cobemeennoe MHEHHS U CY>KIAEHHS, MHEHHS W CYXJICHHUS, | U3JIOXKEHHS  COOCTBEHHOTO | W3JIOKEHHS COOCTBEHHOTO | H3JI0XKEHHS COOCTBEHHOTO
Muenue u cyncoenue, OIIepUpYs TOCTOBEPHBIMH Olepupysl  JIOCTOBEPHBIMH | MHEHHUS u CYXIEHHS, | MHEHHS W CYXJCHUS, ONEepHUpys | MHCHUS " CYXIEHHUS,
(axramn, KPUTHIHO ¢axramu, KPUTHYHO | ONEpUPYS  JOCTOBEPHBIMHU | JOCTOBEPHBIMH ¢axramu, | omepupys JIOCTOBEPHBIMH
onepupya OLICHNBAs MHEHUS, OLICHUBas MHeHus, | (akramu, KPUTHYHO | KPUTHYHO OIICHWBas MHEHHd, | (akTamu, KPUTHYHO
docmosepHimu HHTEpIpETalusIMU U HUHTEpIpeTanusIMu U | OIleHHUBas MHEHHS, | MHTEpIpEeTalus MU U OLEHKAMU | OICHHBas MHEHHS,
paxmamu, kpumuuno OLIEHKAMH OTHOCHUTENBHO OLEHKAMH  OTHOCHTENLHO | MHTEPIPETALMAMH U | OTHOCHTEIIBHO PEATBHBIX | HHTEPIIPETALUSIMU u
ouenueaem MHEHUAA, peanbHbIX CUTYyalMH peanbHbIX CUTYyaLMH OLICHKaMHU OTHOCHUTEJIBHO | CUTyalUud OLIEHKaMH OTHOCHUTEIBHO
uHmepnpemayuu u B4 pealbHbIX CUTYyaLMH peaJIbHBIX CUTyaluil
OUEHKU OMHOCUMETIbHO Ymern: He ymeer dparmeHrapHoe ymenue | B nmemom ycnemnoe, Ho He | B menom  ycmemnoe, HO | YcmemHoe "
Peanvubix cumyayuii OLICHUBATH NIPEUMYIIIECTBA OLICHMBATh IIPEHMYIIECTBA | CHCTEMAaTHUeCKOe  yMEHHE | coJepiKaiiee OTIENBHBIE | CHCTEMaTHYEeCKOe yMeHHe
U PHCKH PA3IHYHBIX u PHCKH pa3NUYHBIX | OLCHMBATh NPEHMYINECTBA M | mpoOesbl, yMEHHE OIEHHMBATh | OIEHMBATh INPEUMYIIECTBA H




BApUAHTOB PEUICHUH 3a1a4
Y4

BApUAHTOB PEUICHUH 3a1a4

pHCKH Pa3IMIHBIX
BApPUAHTOB PEUICHUH 3a1a4

MpeUMyILECTBA u PHCKHI
Pa3IUYHBIX BAPUAHTOB pELICHHUN
3ajau

PHCKH Pa3IUYHBIX BapUAHTOB
pelieHuil 3axa4

3HaThb: He 3naer ®parmeHTapHbIE 3HAHUS B unenom ycnemnsle, Ho He | B menom  ycmemmnsle, HO | YcneuiHsle Hu
METO/IbI OLIEHKH Pa3JIMIHBIX METOJIOB OIIEHKH CHCTEMaTHYeCKUe  3HAHMS | cojepiKaliue OTIENBHBIE | CHCTEMAaTHIECKHE 3HAHUSA
(aKTOpOB IpHU penIeHnn Pa3IMYHEIX ()aKTOPOB IIPH METOJIOB OLICHKH PA3NUYHBIX | MpoOenbl,  3HAHWS  METOAOB | METOMOB OIIEHKH Pa3IMYHBIX
3amadq pelIeHny 3a1aq (GaKkTOpoB IpM  pEIIEHHH | OLEHKH pa3INYHBIX (aKTopoB | (pakTOpoB  TpH  penieHun
34 3aj1a4 IIPU PEIIECHUH 3a/1a4 3am1a4y
Baapers: He Bnaneer ®parmenrapHoe BiageHue | B nemom ycnemnoe, Ho He | B nmenom  ycnemnoe,  HO | Ycnemsoe u
HaBbIKaMH 000CHOBAHMS HaBbIKAMH 000CHOBaHMSI | CHCTEMAaTHYECKOE BIIAJEHUE | COAEpIKallee OT/IENbHBIE | CUCTEMAaTHYECKOe  BIIaJCHHUE
palMOHANBHBIX HAEH 1 palMOHANBHBIX ~ HMAEH W | HaBBIKAMHU 000CHOBaHMs | MpOOeNbl BIaAE€HHE HABBIKAMH | HAaBBIKAMU 000CHOBaHUS
TIPE/UTOKEHUST PA3IHIHBIX NPE/UTOKEHUST  Pa3lMYHBIX | PalMOHAIBHBIX  HIed M | 000CHOBaHHS palMOHANGHBIX | pallMOHANBHBIX  Haell u
BapUaHTOB PELICHHS BapUaHTOB peuieHus | MPeUIOKEHHsT  Pa3iHYHBIX | UJeH U IPeUIOKEHHs Pa3INIHbIX | MPEeUTOKEeHUS Pa3IMIHBIX
3a7a4u, OLCHUBAs UX 3a1a4yn,  OIEHWBAs WX | BapHAHTOB pEUICHUS 3aJa4d, | BapHaHTOB peNIeHHs 33/add, | BAPHAHTOB DEIICHMS 3a/adH,
Ilamuuit )man JIOCTOMHCTBA U HEJIOCTATKH JIOCTOMHCTBA U HEJIOCTATKH | OLIEHHWBas WX JOCTOWHCTBA M | OIEHMBAsh WX JOCTOMHCTBA MW | OICHHBAas MUX IOCTOMHCTBA H
(3aBepieHue B5 HEIOCTaTKH yMes | HeIOCTaTKH yMmesh (OpMHUpOBATH | HEJOCTATKH ymest
(dopMHupoBaHmMs) ¢dopMupoBath CcOOCTBeHHOE | COOCTBEHHOE  cyxaeHHe 10 | GopmupoBaTh  COOCTBEHHOE
Obochoevleaem CyXIEHHE TI0 aKTyalbHbIM | aKTYyaJlbHBIM HAyYHBIM | CY)KAEHHE IO aKTyalbHbIM
payuonanvible udeu u Hay4HBIM IpolsieMaM npobiemam Hay4YHbIM poOIEeMaM
npeonocenus Ymern: He ymeer ®dparmeHTapHOE YMEHUE B menom ycmemnoe, Ho He | B memom  ycmemHoe, HO | YcmemHoe "
pasnuunvie sapuanmul (dbopMupoBaTh COOCTBEHHOE (opMupoBaTh COOCTBEHHOE | CHCTEMAaTHYECKOE  yMEHHE | COpepiKalnee OTIENBHBIE | CHCTEMaTHYEeCKOe yMeHHe
CyXXJECHHE 10 aKTYyaJIbHBIM CYXXJECHHE 110 aKTyaJIbHBIM ¢dopmupoBaTth cOOCTBeHHOE | MpoOersl, ymMeHue (opMUpoBaTh | GopMHpOBaTE  COOCTBEHHOE
pewenus sadauu, Hay4YHbBIM TpobieMamM Hay4YHBIM TpobiaeMamM CY)X/ICHHE 10 aKTyaJbHbIM | COOCTBEHHOE  CYKJACHHE MO | CY)KJICHHE IO aKTyaJbHBIM
oyeHueaem ux Y5 Hay4YHbIM TTpobiaeMamM aKTyaJbHBIM Hay4YHBIM | Hay4HBIM IpoOiieMaM
docmouncmea u npoGemam
Hedocmamku
3HaThb: He 3naer ®parmeHTapHbIE 3HAHUS B uenom ycnemnsle, Ho He | B menom  ycmemmssle, HO | YcneuiHsle it
aKTyaJIbHbIC HayJHbIE aKTyaJIbHBIX HAyTHBIX CHCTEMAaTHYeCKUe  3HAHMS | cojeprKaliue OTIENBHBIE | CHCTEMAaTHIECKHE 3HAHUSA
IpoOJIeMBI npobiieM aKTyaJIbHBIX HayYHBIX | TPOOENBI, 3HAHUS AKTYAIBHBIX | aKTyaJbHBIX HayYHBIX
npodeccnoHaIbHOM npodeccnoHaIbHOM npobiieM HAy4HBIX npobiem | mpobieM mnpodeccHoHaNEHO
obnactu obnactu npodeccruoHanpHO obnacti | mpodeccnoHaIbHON 00MacTi oOmactu
35

YK-2

Cnoco0eHn ompenesisitb KpPyr 3a1a4 B paMKax IOCTABJEHHOW 1eJM M BbIOMPATh ONTHMAJbHBIE CIOCOOBI MX pelleHMs,
HCXO/s U3 IeHCTBYIOHNIUX MPABOBbIX HOPM, HMEIONIUXCSH PECYPCOB U OTPaHUYeHUIl

JT1an (ypoBeHb) 0OCBOEHUS

Inanupyemble pe3yabTaThl
00yueHuUsI
(mokazatenu qOCTHKEHUS

Kpurepuu onennBanus pe3yJbTaToB 00y4eHHs

KOMIIeTeHIUH
3aJaHHOT'O YPOBHS OCBOCHU 1 2 3 4 5
KOMIIETEHIMH)
IlepBslii 3Tan Baapers: He O®parmenrapHoe  Biagenue | B nenom ycnemnoe, Ho He | B penom  ycnemnoe,  HO | YcmemHoe u
(Havaso hOpMHUPOBAHYIS) Omnpenenser Kpyr 3agad B | BiIaaeeT HaBBIKAMH OIpeJeNCHUs. | CUCTEMaTHYECKOE BIIAJICHUE | COAEpiKallee OTJICNIBHBIC | CUCTEMATUYECKOE BIIAJCHHUE
Onpedensiem Kpyz 3a0ay | PaMKax TOCTABICHHON 1€y, Kpyra 3ajad B  paMKax | HaBBEIKAMH ONpEJNeNeHHs Kpyra | MpoOensl BIafeHHe HaBBIKAMH | HaBBIKAMH OIpeIeNICHUs
6 PAMKAX NOCMABNEHHOH | CBA3H  Mexay criocobamn MOCTaBJICHHOM Len, | 3a%a4 B paMKax [IOCTAaBJICHHOM | ompeneneHus Kpyra 3alai B | Kpyra 3ajal B pamkax
uenu, césa3u meucoy peleHus MOCTaBJICHHBIX ompesmeNsieT CBA3M MEXIY, | IelH, CBs3el Mexay crocobamu paMKax  IOCTaBIEHHOH LW, | MOCTABICHHOH Lenu, CBA3ed
3aj1a4 u OLICHUBAET criocobaMu pelneHrsl | peleHus NOCTABJICHHBIX 3aJad U | CBA3eH  MeXAy  cmocobamMu | MEXOy CHoco0aMM pEeIIeHHUs




cnocobamu pewienua
nOCmagIeHHbIX 3a0ay U
ouyenusaem
npeonoxcenHnvle
Ccnocobvl ¢ mouku
3peHus coomeemcmeus
uenu u 0MHcuoaemulx
pe3yabmamos npoekma

NPEAJIOKEHHBIE CIIOCOOBI  C MTOCTaBJICHHBIX 3a1a4 U | OLCHKHU MIPEIVIOKECHHBIX | PELICHUS MTOCTABJICHHBIX 3a4a4 U | MOCTaBJICHHBIX 3a1a4 u
TOYKU 3PEHHUS COOTBETCTBHSA HaBBIKAMH OLIEHKH | crI0ocOOOB €  TOYKM  3pEHHS | OLEHKH MPEATIOKEHHBIX | OLEHKH MIPEITIOKECHHBIX
LEIH u 0KHIaEMBIX MPEAJIOKEHHBIX CIIOCOO0B C | COOTBETCTBHSA LeIH U | CIOCOOOB € TOYKH 3pPEHHUS | CIOCOOOB € TOYKH 3pPEHUS
PE3yIbTaTOB MPOEKTa TOYKU 3PEHHS COOTBETCTBUS | OXXHIAEMBIX pe3yabTaTOB | COOTBETCTBUS eau U | COOTBETCTBHS eau u
B1 e " 0’KUJAeMbIX | MPOEKTa 3Has OCHOBHBIE | OXKHJAEMBIX pe3yJIbTaTOB | OXHJIAeMBIX pe3ysbTaToB
pe3yIbTaToOB NPOEKTa NMPUHIMIIBI M KOHUEMNIMU B | MPOEKTa 3Has OCHOBHBIE | NMPOEKTa 3Has  OCHOBHBIE
obnactu TIeJIeNoJIaraHus U | IPUHLUMIIBI M KOHIENUMH B | NPUHLUUIBI M KOHUENIMHU B
MPUHATHS ~ PEHICHUH, MeTonbl | 00JiacTh TIeJIeTIOIaraHust W | o0acTH IlENenojiaraHus |
TeHEePUPOBaHUSA aNbTepHATUB | NPUHATUS  PELICHUH, MEeTOIbl | MPUHATHUS PEIIeHUN, METOIbI
pelIeHHH W TpPHBEICHUS HX K | TEHEpHUPOBAHUS IBTEpHATUB | TEHEPHPOBAHHS AIbTEPHATUB
COIOCTaBIMOMY BUAY JUIA | peUICHWH M TPHUBENCHHA HMX K | PELICHUH M MPUBEACHHS UX K
BBIOOPA ONITUMAIBHOTO PEIICHHST | COMOCTaBUMOMY BUZLY I | COTMOCTAaBUMOMY BHUIY JUIA
BBIOOpA ONTUMAIBHOTO PEHICHHS | BhIOOpa OINTUMAIBLHOTO
peleHus
Ymerb: He ymeer ®parmeHrapHoe ymenue | B menom ycnemnoe, HO He | B memom  ycmemmnoe, HO | YcmemHoe "
ymeer CHCTEMHO ymeer CHUCTEMHO | CHUCTEMaTHYeCKOe YMEHHME yMEeT | coJleprkaliee OTJCIIEHBIE | CHCTEMaTHYeCKOe yMeHHE
AQHAJIM3UPOBATh NOCTABICHHBIC aHaJIM3UPOBAThH CHCTEMHO AQHAJIM3UPOBATh | MPOOEIBI yMeHue yMeeT | ymeeT CHCTEMHO
Leny, pa3duBaTh KOHECUHBIE MTOCTaBJICHHBIC LIeJIM, | TOCTABJICHHbIE LEIH, pa3OMBaTh | CHCTEMHO aQHAJM3UPOBATh | AHATU3UPOBATH
LeTN Ha 33/1a4d U MpeJyiaraTh pa3buBaTh KOHEYHbIC LIEIM HA | KOHEYHblE L€ Ha 3aJa4d U | HOCTaBJIEHHBIE LEIH, Pa30MBaTh | MOCTABJICHHbBIE LeJIH,
000CHOBaHHBIE PELICHUS 3a1a4un u npeanaraTth | mpeaiaraTh 000CHOBaHHbIC | KOHEYHbIE LENM Ha 33Ja4d U | pa30MBaTh KOHEUHBIE IENTH HA
Y1 000CHOBaHHEIC PEIICHUS pelieHus rnpejaraTb 000CHOBaHHbBIE | 3a1a4u " npeagaraTh
pelieHus 000CHOBaHHBIC PEIICHUS
3HaTh: He 3naer ®parmeHrapuble 3HaHuMs O | B wmemom ycmemmssle, HO He | B memom  ycnemnble, HO | YcIemIHbIe u
METO/bI TMHEHHOTO 1 MeToaax JINHEWHOT0 U | cUCTeMaTH4yecKue 3HaHUSA O | coAeprkaiue OTJCIIbHBIC | CHCTEMAaTHYECKHE 3HAHHS O
CETEBOTO IUIAHUPOBAHHUS, CETEeBOr0 IUIAHUPOBAHMSA, | METOJaX JIMHEHHOTO M CETEBOro | MpoOenbl 3HAaHMA O METO/AaX | MeTojax JINHEWHOTO u
METO/Ibl PEIICHHS 3a1a4 METO/aX  pelleHHs  3a74ad | IUIAHUPOBAHMA, MeTo[ax | JIMHEHHOIO u CETEBOI0 | CETEBOTO IUIAHUPOBAHHUS,
ONTUMAJIBHOTO ONTUMAJIBHOTO pelieHnss 3ajad  ONTHUMAJIBbHOTO | IUIAHWPOBAHMSA, MeTo/axX | MeTojax pemeHdus  3axad
pacnpeziesieHus pecypcoB pacnpeziesieHus pecypcoB pacrnpeziesieHus pecypcoB pelieHuss 3ajad  ONTHUMAJIbHOTO | ONTHUMAaJHHOIO
31 pacnpesiesIeHHs peCypcoB pacnpeziesieHus pecypcoB

OIIK-1

Cnoco0eH pemaTb THIOBbIC 32Ja4¥ NPO(PECCHOHAIBHON JesiTeIbHOCTH HAa OCHOBE 3HAHMII OCHOBHBIX 3aKOHOB
MATEeMaTHYeCKHX M eCTeCTBEHHbIX HAYK C IPUMeHEeHHneM MHGOPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOT Wi

Jran (YpoBeHb)
OCBOCHHUS KOMIIETeHIMH

Inaampyemsble pe3yJibTaThI
o0yueHust

KpuTtepuu onleHHBaHHUS Pe3yJIbTATOB 00y4eHHsI

(mokasarenu JOCTHKEHHS
3aJIAHHOTO YPOBHS OCBOEHMS
KOMITETEHIIHIA)




Bropoii ypoBeHnn Baapers: He ®parMeHTapHOe B nenom ycnemHoe, Ho | B memom  ycmemHoe, HoO | YcmemHoe u
(mpomomxenue amnmapaToM MaTeMaTHIecKOTro BJIaNICET BIIA/ICHUE anmapaToMm | He CHCTEMAaTHYECKOE | coAepiKamiee OTJIENFHBIC | CHCTEMAaTHIECKOe
(hopMHIpOBaHNS) MOJICIMPOBAHUS [IPH PELICHUN MaTeMaTHIECKOTO BJIAJICHUE anmapaToM | mpoOessl BJIAJICHHE | BIaJCHUE ammapaToM
Hcnonvzyem 3nanus 3a[a4 Pa3INIHON IPUPOJIBI MOJIEITMPOBaHUS MPU | MaTEMaTHIECKOTO amnmapaToM MaTeMaTHYeCKOTO | MaTeMaTHYeCKOTO
OCHOBHBIX 3AKOHO8 B2 peleHnH 3a1a4 | MOJEIUPOBAHUS TIPH | MOJICIAPOBAHUS P | MOJEITUPOBAHUS npu
MamemamuyecKux u PasINYHON MPUPOIBI pelIeHnn 3amad | pemieHHH 3afad  Pa3IMdHOW | PEeIIeHUH 3amaq
ecmecmeeHHbIX HAYK O Pa3INYHON MPUPOLIBI TIPUPOJIBI Pa3NUIHON IPUPOBI
peuteHus cmanoapmuplxX | YMerhb: He ymeer ®parmeHTapHoe ymenue | B nenom ycnemHoe, Ho | B menom  ycmemHoe, HoO | YcneuiHoe 51
3a0au ¢ IIPUMEHSTh OCHOBHBIE IPHEMBI INPUMEHSTh  OCHOBHBIE | HE CUCTEMAaTHUECKOEe | coAepiKaliee OTJICNIbHBIE | CUCTEMAaTUYECKOE
npogheccuonanvroit MaTeMaTUYECKOro IIPUEMBI yMeHue NPUMEHSATH | IPOOEJbl YMEHUE NMPUMEHSTH | YMEHHE HNPUMEHSTH
deamenvHOCHMU MO/JIETIMPOBAHMS TP PELICHUH MaTeMaTUYECKOro OCHOBHBIE MPUEMBl | OCHOBHBIE IIPUEMBI | OCHOBHBIE IIPUEMBI
3a[a4 pa3IUuHON IPUPOEI MOJIeIUPOBAHUS MpHU | MaTEMaTUYECKOTO MaTeMaTU4ECKOro MaTEeMaTHYECKOTO
Y2 peleHnu 3a1a4 | MOJCIUPOBAHUS Mpyu | MOJEIUPOBAHUS IpU | MOJEIMPOBAHUS npu
Pa3IMYHON NPUPOBI peleHnu 3aa4d | pelleHuu 3ajjad  Pas3IM4HOM | peleHun 3a1au
Pa3IMYHON MPUPOIBI TIPUPOJIBI Pa3IMYHOMN IPUPOIBI
3HaTh: He 3naer ®parMmeHTapHble 3HaHus | B nenom ycnemHsle, HO | B nesnom  ycnemnsle, HO | YcheuHsle u
OCHOBHBIE MPUHIUTIB TOCTPOCHHUS 00 OCHOBHBIX | HE CHUCTEMaTHUYECKHE | COIEpIKaIIue OTJICNIFHBIC | CHCTEMATHICCKHE
1 KIJIACCUPUKAITHIO MIPUHIIMIIAX TTOCTPOCHUS | 3HAHWS 00 OCHOBHBIX | MPOOENBI 3HAHUS 00 | 3HaHUSI 00 OCHOBHBIX
MaTeMaTHIeCKUX MOJIeNei u KJaccH(UKAUK | MPUHIUIAX ITOCTPOSHHS | OCHOBHBIX NPUHIUNAX | IPHHINANAX ITOCTPOSHHS
32 MaTeMaTHIECKUX " KJTacCU(UKAIINHN | TTOCTPOSHHS u|u Kiaccupuranuu
Mozenen MaTeMaTHIECKUX KIaccu(UKaIun MaTeMaTHIECKUX
Mozenei MaTeMaTHYeCKHX MOJIeNen Mojenei
Tpernii ypoBeHb Baapers: He ®parMeHTapHOe B nenom ycnemHoe, Ho | B menmom  ycmemHoe, HO | YcmemHoe u
(mponomkeHue COBPEMEHHBIMU METOAUKAMU BIIAJCET BIIaJICHUE HE CUCTEMATHUECKOE | coAepaKaliee OTJIENIbHBIE | CUCTEMAaTUYECKOE
(opmupoBaHus) 00pabOTKM IKCIIEPUMEHTATIBHBIX COBPEMEHHBIMU BIIaJICHUE poOebI BIIaJICHHE | BIaJCHHE
Ilpumenaem JIAaHHBIX NP pELeHNH 3a]a4 METOJIMKaMH 00pabOTKU | COBPEMEHHBIMHU COBPEMEHHBIMU METOJUKAMH | COBPEMEHHBIMU
ungopmayuonno- Pa3IMYHON NPUPOJBI 9KCHEPUMEHTAIBHBIX MeTOoUKaMu 00paboTku | 00paboTKH METOJIMKaMu 00pabOTKH
KOMMYHUKAYUOHHbLE B3 JAHHBIX NPU PpELICHUH | SKCIEPUMEHTAIbHBIX 9KCIEPUMCHTANBHBIX JaHHBIX | SKCIEPUMEHTAIBHBIX
MexXHOo102UU 6 peuieHuu 3a1a4 pasNUYHON | JaHHBIX TIPH pEIICHHWH | MpH peleHnH 3amad | JaHHBIX TPU PEUICHUN
munoeuvix 3a0au 6 IIPUPOABI 3a1a4y pasNUYHON | pa3IMYHON MPUPOIBI 3a1a4 pazIu4HOMI
npogheccuonanvroit ITPHPOBI TPHAPOIBI
desamenbHOCMU YMerhb: He ymeer ®parmeHTapHoe ymenue | B nenom ycnemHoe, Ho | B menom  ycmemHoe, HoO | YcneuiHoe u
MIPUMEHSTH COBPEMECHHBIC MIPUMEHSTH HE CHCTEMAaTHUYECKOE | coaepiKamiee OTJENFHBIE | CHCTEMAaTHIEeCKOe
METOJHMKHN 00paboTKH COBPEMEHHBIE METOAWKH | yMEHHUE MIPUMEHSTH | MPOOETHl yMEHUE NPUMEHSATh | YMECHHE TIPUMEHSTD
9KCHEPUMEHTAIBHBIX JaHHBIX 00paboTkH COBPEMEHHbIE METOAUKH | COBPEMEHHBIE METOJUKH | COBPEMEHHBIE METOAUKU
Y3 9KCHEPUMEHTAIBHBIX 00paboTkH 00paboTKH 00paboTkn
JTaHHBIX 9KCTIEPUMEHTAIIBHBIX SKCIIEPUMEHTAIBHBIX JTaHHBIX | HKCIIEPUMEHTAIbHBIX
JTAHHBIX JTAaHHBIX
3HaTh: He 3naer ®parmeHTapHble 3HaHMA | B nenom ycmemnsle, Ho | B memom  ycmemssle, HO | YcmeurHsle u
COBpEMEHHBIE METOIBI 00Pa0OTKH 0 COBPEMEHHBIX | HE CHUCTEMaTHUYECKHE | ColepiKallue OTJICJIbHBIE | CHCTEMAaTUYECKHe
9KCHEPUMEHTANBHBIX JTaHHBIX MeToAax 00paboTKM | 3HAHUSI O COBPEMEHHBIX | IPOOEIHI 3HAHUA O | 3HAaHHUSA O COBPEMEHHBIX
33 3KCIIEPUMEHTAIIBHBIX METOo/1ax 00pabOTKH | COBPEMEHHBIX METOJIax | MeToJax 00paboTkH
JTAaHHBIX 9KCIEPUMEHTATBHBIX 00paboTkn SKCIEPUMEHTATBHBIX
JTAHHBIX SKCHEPUMEHTANBHBIX TaHHBIX | TAHHBIX




YeTBepThIid yPOBEHb
(3aBepuieHne
(dhopmupoBaHHS)
Ilonvzyemca
cneyuanbHbIMu
npozpammamu u 6azamu
OaHHBIX NPU pelteHUU
MunoguIX 3a0ay 6
npogheccuonanvroit
deamenvHOCHMU

Baapers: He ®parMeHTapHOe B nenom ycnemHoe, Ho | B memom  ycmemHoe, HoO | YcmemHoe u
HaBBIKAMH PEIICHUS TUIIOBBIX BIazeeT BIIaJICHUE HaBBIKAMH | HE CHCTEMaTHUYECKOE | COIeprKallee OTJETbHBIC | CHCTEMATHIECKOE
3aj1a4, UCIIOJb3Ys CIICIHAIbHBIC pelIeHus TUIIOBBIX | BIIa/ICHHE HaBBIKAMHU | TIPOOEH, BJIAZICHUE | BJIaJICHHE HaBBIKAMHU
IpOrpamMMBbl 1 0a3bl JaHHBIX 3azad, UCTIONB3Ys | PEIICHUS TUIOBBIX | HABBIKAMH PEIICHHS TUIIOBBIX | PEIICHUS THITOBBIX
B4 CHeuaIbHbIE 3azad, UCTIONB3Ys | 3ajad, UCTIONB3Ys | 3aad, UCTIONB3Ys
mporpamMmbl  un 0a3bl | crenuaigbHbIE CHelHuaIbHbIE HPOTPpaMMBl W | CHEHHUATbHBIC
JTAaHHBIX mporpaMmbl M 0a3bl | 0a3Bl JaHHBIX mporpaMMbl U 0assl
JIAaHHBIX JIAHHBIX
YMmern: He ymeer ®parmenTapHoe ymeHue | B menom ycmemnoe, Ho | B menom  ycmemrHoe, Ho | YcmemHoe u
MIPUMEHSThH CIIeUaIbHbIC MIPUMECHSTh HE CUCTEMaTHYEeCKOe | cojeprkaliee OTJICNIbHBIE | CUCTEMAaTUYECKOE
porpamMmebl 1 0a3bl JaHHBIX crenuabHbIe yMeHHe NPUMEHSATH | IPOOEJbl, yMEHNE NPUMEHSTh | YMEHHE TIPUMEHSTh
Y4 nporpamMmbl  u 0asbl | crenuaibHbIE creuaibHble TPOrpaMMbl M | CHELUabHbIC
JIAaHHBIX nporpamMmbl 1 0a3bl | 6a3bl JaHHBIX mporpamMmsl ¥ 0asbl
JIAaHHBIX JIAHHBIX
3HaTh: He 3naer ®parmenrapHble 3HaHMs | B nienom ycnemmssle, Ho | B mesmom  ycmemnsle, HO | Ycneunsle u
CHELHaTIbHBIE TIPOTPAMMBI, 0 CHELHATbHBIX | HE CHCTEMaTHYECKHE | COIEpIKaIlne OTZCTbHBIC | CUCTEMAaTHIECKHE
MPUMEHSAEMBIE I PEIICHUS porpamMmax, 3HaHMS O CHENMANBHBIX | MPOOEINBI 3HaHUA 0 | 3HAHHMSA O CHEUHATBHBIX
THUIIOBBIX 337134 MPUMEHAEMBIX JUI | TIpOTpaMMax, CHELHUaNbHBIX IMpOrpamMMax, | Mporpammax,
34 peLIeHUs THIIOBBIX | TPHUMEHIEMBIX JUISl | IPUMEHSAEMBIX Uil PEIICHHs | MPUMEHIEMBIX TSt
3amadq peLIeHUs THIIOBBIX | TUIOBBIX 33734 pELICHUsSI THITOBBIX 3a/1a4
3amadq

OTanel @OpMHpOBaHI/IH KOMH@T@HHI/Iﬁ pPEAIN3YIOTCA B XOJAC OCBOCHHUA AUCHUIIIIMHBI, YTO OTPAXACTCA B TEMATHUYCCKOM IIJIaAHC

IUACIHUTUINHEL.




1.3 Onucanne miKaJa OIICHUBAHUA

JInst  OLIEHKHU COCTaBIIAIONIMX KOMIETEHIMHW TMpU TeKyleM KOHTpoJie u
NMPOMEKYTOUYHON aTTECTAIMM MCIOJIb3yeTCsl OaIbHO-PEUTUHIOBAasl CHUCTEMA OIICHOK.
[Ipu o1lieHKE KOHTPOJBHBIX MEPOMPUATHI MpPernoaBaTeib PYKOBOJCTBYETCS KPUTEPUSIMHU
OIICHUBAaHUSI pe3yJbTaToB oOydyeHus (Tabmuma 1), cymmupyer Oallibl 3a KaxJ0e
KOHTPOJIbHOE 33JlaHWE W TICPEBOAWT IMOJYUYEHHBIM pe3ylbTaT B BEpOATbHBINA aHAJIOT,
PYKOBOJCTBYACH Tabmuuel 2 u popmyinoit 1.

Tabnuma 2 — CornocTtaBieHUE OIIEHOK KOTHUTUBHBIX JIECKPUIITOPOB C PE3YJIbTaTaAMHU
OCBOCHMS TPOrPaMMBbl TUCIUTLIAHBI

BrinoJsiHeHue .
Bbana | CoorBercTBHE TPEOOBAHUSIM KPUTEPHUS BepOanbHbIii aHaIOT
KpuTepus
1 2 3 4
pe3ynbTart, coAepKallui MOJTHbIH 85-100% ot
MPABWJIBHBIN OTBET, MOJTHOCTHIO MaKCHUMaJIbHOTO
5) . OTJIMYHO
COOTBETCTBYIOIIUN TPeOOBaHUIM KOJIMYECTBa
KpUTEPHUSI 6ayuIoB
pe3yJIbTaT, COAECPKAILNN HENOIHBIN
MIPaBWJIbHBII OTBET (CTENEHb MOJHOTHI
P © 75-84,9% ot
oTBeta — Oonee 75%) Wiu OTBET,
. MaKCHMaJIbHOTO
4 coJiep>KaIlvii He3HAUNTEIbHbBIE XOpOIIO
. KOJIMYECTBA
HETOYHOCTH, T.€. OTBET, UMEIOIIHIA
OasioB 3aYTEHO
HE3HAYUTENIbHbIE OTCTYIUICHUS OT
TpeOOBaHUIN KPUTEPHS
pe3yJIbTaT, COIEPIKAINA HEMOITHBIN
MIPaBWJIbHBIN OTBET (CTENEHb MOJHOTHI
P ( 60-74,9% ot
otBeTa — 10 75%) WA OTBET,
9 MaKCHUMaJIbHOTO
3 COJIEp KaIfii He3HAUNTEIbHBIE YIOBIETBOPUTEIIHHO
. KOJIMYECTBa
HETOYHOCTH, T.€. OTBET, UMEIOIIHI
OaoB
HE3HAYUTENIbHBIC OTCTYIUICHUS OT
TpeOOBaHUI KPUTEPHS
pe3yabTaT, COAEPKAIUNA HETTOTHBIN 10 60% ot
2 MPaBWIBHBIN OTBET, COACPIKAIIMI MaKCHMaJIbHOTO
3HAUUTENBHBIE HETOYHOCTH, OIIHOKH KOJIMYECTBA
(crenenb nosHOTHI 0TBeTa — MeHee 60%) OaJIoB HE
= 5 HEYIOBJIETBOPUTEIHLHO
HENPAaBWIbHBIN OTBET (OTBET HE IO 0% ot 3a4TEHO
1 CYIIECTBY 3a/laHus1) UJIK OTCYTCTBHE MaKCHMaJbHOTO
OTBETA, T.€. OTBET, HE COOTBETCTBYIOIIUI KOJIMYECTBA
MOJTHOCTHIO TPEOOBAHUSAM KPUTEPUS O6ayoB

npoBoAUTCA o Gpopmyde 1:

A=

n
i=1 miki
n
5-Yi=1 Mj

-100%

rze N — KOIW4ecTBO (POPMUPYEMBIX KOTHUTHBHBIX JIECKPUIITOPOB;
M; — KOJIMYECTBO OIICHOYHBIX CPEJICTB I-TO JIECKPUIITOPA;

Ki — 6ayuTbHBII SKBUBAIICHT OIEHUBAEMOTO KPUTEPUS I-TO TECKPHUTITOPA;
5 — MakCUMaJIbHBIHM 0alT OLIEHWBAEMOTO pe3ysbTaTta 00y4eHHUSs.

Pacuer A0JIN BBIIIOJIHCHUA KPUTCPUA OT MAKCHUMAJIBHO BO3MOKHOMU CYMMBI 0ajI0B

1)




3arem mo Tabaume 2 (ctonben 3) ompenensercs MPUHAAICKHOCTh HaMIEHHOTO
3HaueHust A (B %) K J0J€ BBIIOJHEHUS] KPUTEPHS U COOTBETCTBYIOIIUN eMy BepOaibHBIN
aHaJIOT.

BepOanpHpIM aHalIoOroM pe3yjbTaTOB 3ayeTa SBISAIOTCS OLEHKU «3auTEHO / He
3aYTEHOY, JK3aMEeHa ~ — «OTJIINYHOY, «XOpOILIOY, «yIOBJIETBOPUTEIILHO,
«HEY/IOBJIETBOPUTEIIBHO», KOTOPBIE 3aHOCATCS B  OJK3aMEHALMOHHYIO (3a4ETHYIO)
BEJIOMOCTh (B TO YHCIE JJIEKTPOHHYIO) M 3aYETHYIO KHUXKKY. B 3a4eTHYIO0 KHIDKKY
3aHOCATCS TOJBKO TMOJIOKUTEIbHBIE OLIeHKU. [loanucanHblil npenogaBaTeaeM K3EMIUIP
BEJJOMOCTH CHAETCsSl HE IO3JHEE CIEAYIOLIEro JHS B JEKaHAT, a BTOPOM XpaHWUTCA Ha
Kadenape.

B cimyuae HesBKM CTyA€HTa Ha SK3aMeH (3a4eT) B SK3aMEHALIMOHHOW BEIOMOCTH
JIeJIaeTCsl OTMETKA «HE SBUIICS».

1.4 O0mast mpoueaypa ¥ CPOKHU NPOBEICHUS] OLIEHOYHBIX MePONIPUATHH

OueHrBaHle pe3ylbTaTOB O0YYEHHUs CTYJIEHTOB MO JUCHUIUIMHE OCYIIECTBIIAETCS
0 periiaMeHTaM TEeKYIIEro KOHTPOJIS U MPOMEXKYTOUHON aTTECTaIUU.

Tekyiuii KOHTPOJIb B CEMECTPE MPOBOJAUTCS C 1IETIbI0 00ECTICUeHHSI CBOCBPEMEHHOM
oOpaTHOW CBSI3U, JJISI KOPPEKIMHU OOYyYEHHUS, aKTUBU3AIMU CAMOCTOSTEIbHOW pPabOThI
CTyZeHTOB. OOBEKTOM TEKYIIET0 KOHTPOJIS SIBJISIOTCS KOHKPETH3UPOBAHHBIC PE3YIIbTATHI
00yueHus (y4eOHbIC TOCTUXKEHHUS ) MO TUCHIUILIMHE.

[TpomexxyTouHas aTTecTamus MpeaHazHadeHa Jyisi 0ObeKTUBHOTO MOATBEPKICHUS U
OIICHWBAHUSI JOCTUTHYTBIX PE3yJbTaTOB OOYYEHHUS TIOCJTE€ 3aBEPIICHUS] HW3Y4YEHUS
muciuiuinebl (i e€ yactu). dopma MpOMEKYTOYHOM aTTecTallud IO JAUCIHUIUINHE
onpenensieTcs pabounM y4eOHBIM TIJIAaHOM.

HToroBas oreHka onpeaenseTcs Ha OCHOBAaHUU TaOJIUIIBI 2.

OpraHuzanusi ¥ TPOBEJACHHE IPOMEKYTOUHOM AaTTECTAMH PETIIaMEHTUPYETCS
BHYTPEHHUMHU JIOKAJIbHBIMU aKTaMH.

Knaccnueckas popma cnaum 3avera (codecenoBanme)

3a4yeT MNpPOBOAUTCA B Y4eOHBIX ayauTopusix HHcTUTyTa. CTYIEHTY 3a7aroTcs
BOIPOCHl M3 KOMIUIEKTa BOMNPOCOB [ 3adeta. [IpenogaBaTtens MOXET 3ajaBaTh
CTyJICHTaM JII00bIE JOTOJHUTEIbHBIC BOMPOCHI IO MPOrpamMMe JTUCIUILIUHBI.

Bo BpeMs MOATOTOBKH, WCIIOJb30BAHUE KOHCIIEKTOB JIEKIIMHA, METOJAUYECKOU
JTUTEPATYphl, MOOWJIBHBIX YCTPOWCTB CBSI3M M JIPYTUX MCTOYHUKOB HWHOOpMAITUU
3aIpPELICHO.

CTyneHTbl HMMEIOT TMpaBO JeNaTh YEPHOBBIE 3alKUCH TOJBKO HA YEPHOBHKAX
BBIJIAHHBIX MPENOJaBATEIIEM.

CtyneHTsl, HEe TPONICANINE MPOMEKYTOUHYIO aTTECTAIMI0 MO TpaduKy CECCHH,
JOJKHBI JTUKBUIUPOBATH 3a/10JKEHHOCTh B YCTAHOBJIEHHOM TOPSIZIKE.



2 TAITOBBIE KOHTPOJIbHBIE 3AJAHWS1, HEOBXOAUMBIE /1151
OLEHKHU 3HAHUU, YMEHUU, HABBIKOB

2.1 Tekyuuii KOHTPOJIb 3HAHUI CTYACHTOB
KommiekT BOnpocoB Jist codece10BaHUs

1. Ucropusa BozuukHoBenus: TPU3. Iloctynater TPU3.

2. Cucrema nonstuid TPU3. 3akoHbI pa3BUTHS TEXHUYECKUX CUCTEM

3. JIuHuM pa3BUTHUS TEXHUYECKUX CUCTEM. [[poTHBOpEUNs B TEXHUYECKUX CUCTEMAX

4. CraHmapTbl HA PEUNICHHE TEXHUYECKHMX 3a1ad. Mojaenu pemeHus: TEXHUYECKUX
3a7ad4.

5. BenonbHbIM aHaIU3. AJTOPUTMBI PELICHUS] TEXHUYECKUX 3a/1a4.

6. [loHATHE TEXHUYECKOTO OOBEKTa M TEXHMYECKOW cHCTeMbl. [ NaBHas (yHKIUS
TEXHUYECKOU CUCTEMBI.

7. llpenna3HaueHne U TexHudeckas QyHKIUS CUCTEMBI. JlomomHUTENbHAS (YHKIIHS
TEXHUYECKOU CUCTEMBI.

8. JlatenTHass QyHKIMS TEXHUYECKOW cHUCTeMbl. OCHOBHBIE M BCIIOMOTATEJIbHBIC
(YHKIIUY 3JIEMEHTOB TEXHUUYECKON CUCTEMBI.

9. DBoroNUA TEXHUYECKON cucTeMbl. [loitHag TexHnuueckast cucremMa.

10. CrpykrypHass cxemMa TEXHMYECKOW CcucTembl. [loHATHME MOJICHUCTEMBI
TEXHUYECKON CUCTEMBI.

11. TIlonck HEUCIIONB30BAHHBIX pPE3EPBOB COBEPIICHCTBOBAHUSA TEXHUYECKOMN
cucTeMBbI. Pecypchl pa3BUTHS TEXHUYECKON CUCTEMBI.

12. DnemeHT TexHUYECKOM cucTeMbl. HajicucreMa TeXHUYECKOM CHCTEMBL.

13. Cucremubiit monxo. [IpoGiaemMbl HECOBEPIIEHCTBA MOJICUCTEM U HAJICUCTEM.

14. VcTounuku n3zobperaTenbckux 3a1ad. @parMeHT 1elCTBUTEIbHOCTH.

15. Onucanue UCXOAHOU CUTyalMu u3o00peTaTenbckoi 3aaaun. [IpoOnemHuas yacThb
UCXOJIHOW CUTYalHH.

16. HexenarenbHblil 3@ ekt curyanuu. Lenu ynydnieHus: CUTyammm.

17. Orpanuuenusi mzoOperaTenbckor 3amayn. [IpeaenbHbl cioydyail yBeTUUYCHHS
KOJINYECTBA OTPAHUYEHHH.

18. Munu-zagaya. @opmyaupoBaHUE H300pETATENBCKON 3aJaul B peajbHOMR
CUTYaIlUHU.

19. Amnanu3 wuzoOperaTenbckoil cutTyanuu. IIpUYMHHO-CIEICTBEHHBIC IIETOYKHU
CUTYyalluu

20. bonpime mocieacTBUsl M3-3a HE3HAUUTEIbHBIX MPUYUH. BhIsBICHHE MPUYUH
ITOCJICICTBUM.

21. Meronnueckure BbIBOABI aHanu3a. Mcnosb3oBaHre METONOB U HHCTPYMEHTOB U3
pa3HbIX 00JacTeil HAYKH U TEXHUKH.

22. Ilouck nmpuyYMH B MOJCHUCTEMAaX M HaJcucremax. IlocTpoeHne 1enoykn BHYTPb
MTOJCUCTEMBL.

23. Tlpuuunbl Qu3MUECKOW W XUMHUECKOW mpuponbl. [locTpoeHue I1enoyku B
HAJICUCTEMY.
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24. Ilpuniun npoOaeHus: CYIIHOCTh U MIPUMEPHI.

25. [IpyHIMI BBIHECEHUS: CYILIHOCTh U IPUMEPHI.

26. [IpyHIMI MECTHOT'O KA4E€CTBA: CYIIHOCTh U IIPUMEPHI.

27. IIpyHIMI aCUMMETPHUH: CYLIIHOCTb U IIPUMEPHI.

28. [Ipunnun oObeTMHEHUS: CYIITHOCTh U IPUMEPHI.

29. ITpyHUMI YHUBEPCATBLHOCTH: CYITHOCTb U IPUMEPHI.

30. [IpyHOMO “MaTpemKn”: CYIIHOCTh U TPUMEPHI.

31. [IpuHIMO aHTUBECA: CYIIHOCTh U IPUMEDBHIL.

32. IlpuHIMT peaBAPUTEIBHOTO AHTUICUCTBHS: CYIIHOCTh U PUMEPHI.
33. IIpuHUMO NPEeaBAPUTENBHOTO IEUCTBHS: CYIIHOCTh U IIPUMEPBHI.

34. ITpunumn “3apaHee NOI0KEHHON MOIYIIKHK  : CYIIIHOCTh U IPUMEPHI.
35. IIpyHIMI 3KBUMIOTEHIMATBHOCTH: CYLIHOCTh U IPUMEPBI.

36 [puniun “Ha000pOT”’: CYIIHOCTH U IPUMEPHI.

37. lpunnun cheponanbHOCTU: CYITHOCTb U IPUMEPHI.

38. [IpyHIMO TMHAMUYHOCTH: CYIIHOCTh U TPUMEPBHI.

39. IIpyHIMO YaCTUYHOTO WJIA U30BITOYHOTO JEHCTBUSA: CYIIHOCTD U MIPUMEPBI.

2.2 IIpoMexkyTOUHAs aTTECTALMS
Bonpocsl k 3auery

1. CTpyKTypHBIE YPOBHU TEXHUYECKUX CUCTEM. Y 3JIbI U I€TAJIN.

2. CtpykTypa neneil. MeToinka mocTpoeHUs JepeBa LEeeu.

3. BelcTpauBaHue uepapxuu ueneil. TexHu4eckne cpecTBa JOCTHKEHUS LEICH.

4. Cneunduka penieHust OpraHu3alMoOHHbIX 3a/1a4. OlleHKa PUCKOB IPOEKTA.

5. Komiuiekc pemaemsix 3a1a4. Mcnonp30BaHue 1epeBbEB LieNIeH ITPU aHAIN3E
N300peTaTeNbCKUX CUTYAIHil.

6. Bb10op HampaBieHuil ABMXKEHUS B ITOMCKaX pelieHusi. OpueHTUpbI YCIEIIHOTO
JBUKEHUS K LIEJIH.

7. OnieHKa ycrenrtHoCTH peleHus. 3aTpaThl Ha BBIMOJIHEHHE (DYHKINHA.

8. HyneBslie 3aTpathl Ha moaydeHue mose3Horo 3¢ dexra. MaeanpHas mammHa.

9. Koadpdunuent nonesnoro aeiictsus. MaeanbHbIil KOHEUHBIH pe3yabTaT.

10. ITonsTue pecypca. [lonyuenne BBICOKOMAEATBHOTO PELICHUS.

11. Beimonnenue GyHKIMU C MUHUMaJIbHBIMU 3aTpaTamu. Knaccudukanms
peCypcoB.

12. DHepreTnueckue, BEIECTBEHHBIE, TPOCTPAHCTBEHHBIE, BDEMEHHBIE,
MH(POPMAILIMOHHBIE PECYPCHI.

13. Mcnosip30BaHue NpOU3BOIHBIX pecypcoB. CUCTEMHBINA OAXOM K IOUCKY
peCypcoB.

14. ITocnenoBaTeabHOCTD MOKCKa pecypcoB. Pabounii opran CUCTEMBI.

15. KommiekcHble TpeOOBaHUSI K TEXHUYECKOU cucTeme. JKenaTeapHbie U
HEXeJaTeJIbHbIE IOCIEACTBUS N3MEHEHUS TEXHUYECKOM

CUCTEMBI.

16. BeisiBiIeHME TEXHUYECKUX MPOTUBOPEUUi. IHCTpyMEHTBI ycTpaHeHus
TEXHUYECKUX MPOTUBOPEUNH.



17. dusnueckoe npoTuBopeure. BoIOOp onTUMAaTbHBIX 3HAYEHUN XapaKTEPUCTHK
TEXHUYECKOU CUCTEMBI.

18. Komnpomuce Mexay IpOTHUBONOIOKHBIMUA TPEOOBAHUSMH K TEXHUUECKON
cucteme. [lorpedburenpckoe KauecTBo.

19. O0uue npuHIMIBI peteHus 3a1ad. [[puémbl-noacka3ku Mpy perieHnd HOBBIX
n300peTaTesbCKUX 3a/1ay.

20. O6001IEHHBIE MPUHIIUIIBI YCTpaHeHus: potuBopeunii. [lonck paspemenus
MIPOTUBOPEYHS.

21. OcobeHHOCTH TPUMEHEHUS TPUEMOB YCTpaHEHUs TpoTUBOpeUrii. CriocoOBbI
paszpetieHus: GU3NYECKUX MPOTUBOPEUUH.

22. Tabnuia BeIOOpa NPUEMOB YCTPAHEHUSI TEXHUYECKUX TPOTUBOPEUHH.

23. DBOJIOLMS TEXHUYECKUX CUCTEM. 3aKOH ITOJTHOTHI YACTEW CHUCTEMBI.

24. 3aK0H PHEPreTUYECKON MPOBOAUMOCTH CUCTEMBI. 3aKOH COTJIaCOBaHUS PUTMHUKHU
4acTel CUCTEMBI.

25. 3aKOH yBEJIMYEHHS UJCATbHOCTH TEXHUYECKUX CUCTEM. 3aKOH
HEPAaBHOMEPHOCTH PAa3BUTHS YACTEN CUCTEMBI.

26. 3aKkoH nepexoja B HaJICUCTEMY. 3aKOH IEpexoa C MAKpOypOBHS Ha
MHKPOYPOBEHb.

27. llpuHIMn nepexoa B Ipyroe u3MepeHUe: CyIHOCTb U PUMEPHI.

28. [IpyHIMI UCIOJIb30BaHUSI MEXAHUUECKUX KOJIEOAHUH: CYIIIHOCTh U IPUMEPHI.

29. IIpuHIMI NEPUOANYECKOTO AEUCTBUS: CYLITHOCTh Y IIPUMEPHI.

30. ITpyHIMI HENPEPBIBHOCTH IOJIE3HOTO ACHCTBUS: CYIIHOCTD U IPUMEDBI.

31. ITpyHIMO NPOCKOKA: CYIIHOCTb U IIPUMEPBHI.

32. Ilpuntun “o0paTUTh BpE.l B MOJIb3Y : CYUTHOCTh U IIPUMEPHI.

33. IlpuHuun 0OpaTHOM CBSI3U: CYIIHOCTh U PUMEPBI.

34. [IpuHUMN “NOCPEIHKUKA”: CYIIHOCTh U MPUMEPBI.

35. IlpuHuun caMooOCTyKUBaHUS: CYIITHOCTb U IPUMEPBHI.

36. IIpyHIMI KOMUPOBAHMS: CYIIHOCTh U IPUMEPHI.

37. IlpyHIMN IEeMIEBOM HEAOJITOBEYHOCTH B3aMEH JOJTOBEYHOCTH: CYIIHOCTD U
MIPUMEDPBI.

38. IIprHIMI 3aMEHBI MEXAHUYECKOM CXEMBI: CYIIIHOCTh U IPUMEPBHI.

39. IIpyHIMI UCTIOJIB30BAHUS THEBMO- U TUAPOKOHCTPYKIIUN: CYIITHOCTb U
MIPUMEDPBI.

40. ITpuHIMT UCTIOIB30BAHUS THOKUX 000I0YEK M TOHKUX IUICHOK: CYITHOCTh U
IPUMEPBI.

41. IIpyHUIMI IPUMEHEHUS TOPUCTBIX MATEPUAJIOB: CYLIIHOCTb U IIPUMEPBHI.

42. IIpyHIMI U3MEHEHHSI OKPACKU: CYIIHOCTb U IIPUMEPHI.

43. IIpyHIMI OTHOPOJHOCTH: CYLIIHOCTh W IIPUMEPBHI.

44. IlpuHuun oTépoca U pereHepanyy 4acTel: CyIHOCTb U IPUMEPHI.

45. IlpuHumn n3MeHeHus: PU3NKO-XUMHUUYECKUX ITapaMETPOB O0BEKTA: CYLTHOCTh U
IIPUMEDBI.

46. Ilpunuun npuMeHeHus (a30BbIX IEPEXOI0B: CYIIHOCTh U IIPUMEPBI.

47. IlpuHUMI IPUMEHEHUS TEIUIOBOIO PACIIMPEHNUS: CYITHOCTh U IPUMEPBI.

48. [IpyHUMI IPUMEHEHUS CUIIBHBIX OKUCIUTEINEH: CYIIIHOCTh U IPUMEPHI.

49. IIpuHUMI TPUMEHEHUS UHEPTHOM CPEMIBL: CYIIIHOCTh U IPUMEDBI.

50. IlpyuHIMI TPUMEHEHHS] KOMIIO3ULIMOHHBIX MAaTEPUAIIOB: CYIIIHOCTb U IPUMEDBI.
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2.3 TunoBoi BapMaHT AJIsl TECTUPOBAHUS
Bapuanr 1

1. Ilpuem pazaeneHusi 00beKTa Ha HE3aBUCHMBIC YACTH OTHOCHUTCS K TIPUHIIMITY
a) 1poOJIeHUS

b) BeIHECEHUS

C) MECTHOTO KauecTBa

d) acummeTpun

2. Ilpuem 0ObeqMHEHUS BO BPEMEHU OJHOPOIHBIX HJIM CMEKHBIX OIEpPaIlHii
OTHOCHTCS K MPUHIIMITY

a) oObEeTMHCHUS:

b) yHuBepcanbHOCTH:

C) “MaTpenku’:

d) anTHBeca:

3. [Ipuem KoMIIeHCAIM OTHOCUTEILHO HEBBICOKOW HAJIE)KHOCTU 00BEKTA 3apaHee
MOATOTOBJICHHBIMU aBapUHHBIMHU CPEJICTBAMHM OTHOCUTCS K IPUHITUITY:

a) MpeIBapUTEIHLHOTO aHTHICHCTBUS:

b) npenBapuTeIHLHOIO TCHCTBHS:

C) “3apaHee MOJJI0KEHHON MOy KK

d) 9KBHIOTCHIIUATBHOCTH

4. [TpueM pasneneHusi 00bEKTa Ha YaCTH, CIIOCOOHBIE MEPEMEAaThCsl OTHOCHTEIBHO
APYT Apyra OTHOCUTCS K MPUHIIUITY

a) “Haobopot”

b) cheponnanbHoCcTH

C) AMHAMHUYHOCTH

d) yacTHYHOTO WM N30BITOYHOTO JACHCTBHS

5. Ilpuem uCnonb30BaHUSI MHOTO3TAXKHOM KOMITIOHOBKH OOBEKTOB BMECTO
OJHOAITAXXHOWU OTHOCUTCS K MIPUHIIUITY:

a) rmepexojia B JPyroe u3MepeHue

b) ucronp30BaHMsS MEXaHUYECKUX KOJICOAHMIT

C) MepUOANYECKOTO ICUCTBUS

d) HePEepPBIBHOCTH MOJIC3HOTO ACHCTBUS

6. [Ipuem HuCIoIb30BaHMS TPOMEKYTOYHOTO 00BEKTA, IIEPEHOCSIIETO I
HePEAAONIETO ICHCTBUE OTHOCUTCS K TIPUHIIHITY

a) IpOCKOKa

b) “oOpatuTh Bpe B OJIB3Y”

C) 0OpaTHOM CBSI3U

d) “nocpennuka”



7. IlpueM 3aMeHBI 00BEKTA HITU CHCTEMbI O0BEKTOB UX ONTHYCCKIUMHE KOITASIMHA
OTHOCHUTCS K TIPUHIIMITY

a) caMo0OCITyKUBaHUS

b) xonmpoBaHwus

C) JACHICBOW HEIOJITOBEYHOCTH B3aMEH JIOJITOBEYHOCTH

d) 3aMeHbI MEXaHHUECKOH CXEMBI

8. IIpyemM n3MeHEeHHsI CTETICHH MPO3PAYHOCTH 00BEKTa WIIM BHEITHUN CPEIbI
OTHOCHUTCS K MPUHIIUITY:

) HCTOJB30BAHMS THEBMO- U TUAPOKOHCTPYKITUH

b) ucronp3oBaHKs THOKKUX 000JI0UYEK U TOHKUX IIJICHOK

C) MPUMEHEHUS MOPUCTHIX MATEPHUATIOB

d) u3MEHEHUs OKpaCcKH

9. IlpreM BOCCTaHOBJICHHS PACXOAyEMbIX YacTel 00bEKTa HEMOCPEICTBEHHO B
X071 pabOThI OTHOCUTCS K IPUHIIUITY:

a) OTHOPOJHOCTH:

b) orOpoca u perenepanuu 4acTeu:

C) U3MEHEHUS (PUBUKO-XUMUYECKHUX MTapaMETPOB 00BEKTA:

d) npumeHeHus pa30BBIX IEPEXOOB:

10. [Ipuem npoBeneHus mpolecca B BAKYyMe€ OTHOCUTCS K MPHUHITUITY:
d) MPUMEHEHHMsI TETIOBOTO PACIIUPEHUS:

b) npruMeHeHUs CUIIBHBIX OKUCITUTEIICH:

C) MPUMEHEHUS UHEPTHOM CpPe/IbI:

d) mpuMEHEHUsT KOMITO3UITHOHHBIX MAaTEPUAJIOB:

Kirou:
1. a 2. a 3. C 4, C 5. a
6. d 7. b 8. d 9. b 10.c
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3 METOAUYECKHUE MATEPHAJIbL, ONPEJE/BIIOIIUE ITPOLEY PbI
OLHIEHMBAHUA 3HAHUU, YMEHUNU, HABBIKOB

OneHka 3HAHWNA MO JTUCHUIUIMHE TPOBOJUTCS C IEJIbI0 ONPEICICHHUS YPOBHS
OCBOEGHUS TIPEeIMETAa, BKIIFOYAET PaKTHIECKHUe PaboTHI.

OrneHka KadyecTBa MOATOTOBKM Ha OCHOBAaHUM BBIMIOJHEHHBIX 3aJaHUA BEIETCS
npernojaBaresisiM (¢ 00CYXJEHUEM Pe3yIbTaToB), OaJIbl HAUUCIISIIOTCS B 3aBUCUMOCTH OT
COOTBETCTBUS KPUTEPHUSIM TaOTHUIIHI 1.

Orenka Ka4ecTBa MOATOTOBKH 10 PE3YJIbTaTaM CaMOCTOSATEILHON pabOThI CTyICHTA
BEJICTCA:

1) mpenomaBaTeneM — OlleHKa TIIyOWHBI MPOPAOOTKU MaTepuaia, paliuoHaILHOCTh U
coziepkaTeNbHasi €MKOCTh MPEJCTABICHHBIX HHTEIUICKTYaJIbHBIX TPOIYKTOB, HAJIHYUE
KpPEaTHUBHBIX DJIEMEHTOB, TTOATBEPKIAIONIUX CAMOCTOSTEILHOCTD CYXKICHUI 1O TEME;

2) rpyImmoi — B xo/ie 00CyXACHUS TPEICTaBIIEHHBIX MaTEPUAJIOB;

3) CTyACHTOM JMYHO — IyTEM CaMOaHalIn3a JOCTUTHYTOTO YPOBHS TMOHUMAHMUS
TEMBI.

[To nuctmmIMHEe IPETYCMOTPEHBI (HOPMBI KOHTPOJIS Ka4eCTBA IMOATOTOBKH:

- TeKymuid (OCYIIECTBIICHHEC KOHTPOJISI 3a BCEMH BHUIAMU ayJAWTOPHOW W
BHEAYJIUTOPHOUN NEATEILHOCTH CTYICHTA C IEJBI0 MOJYYCHHS MEPBUYHON HHPOPMAIIUN O
X0/I¢ YCBOCHHS OTIEIBHBIX DJIEMEHTOB COACPKAHUS TUCITUATIIINHBI);

- IPOMEXYTOYHBINA (OIEHUBAETCS YPOBEHBb U KQYECTBO MOJATOTOBKH IO KOHKPETHBIM
paszenam JUCIUILUIMHBI).

PesynbraThl Tekymero M MPOMEXKYTOYHOTO KOHTPOJSI KadecTBa BBIMOJTHEHUS
CTYJICHTOM 3aIlJIaHUPOBAHHBIX BHUJIOB JCSATEIBHOCTU MO0 YCBOCHUIO YUYEOHOM JUCITUTUTMHBI
ABJISIFOTCSL TOKa3aTeJeM TOro, KaK CTYJEHT paboTall B TeyeHHe cemecTpa. MToromsiii
KOHTPOJIb TPOBOJIUTCS B (PopMe MPOMEKYTOUHOM aTTeCTallMM CTYyJEHTa — 3JK3aMEHa
(3auera).

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPEAYCMATPUBACT OICHMBAHUE XO/a OCBOCHHSI
TUCITUTUTNHBI, TTPOMEKYTOUHASI aTTECTaIs OOyJaronuxcsi — OIICHMBAHWE PE3yJIbTaTOB
O0Oy4eHHS TI0 TUCITUTIIMHE TIOCPECTBOM UCTIBITaHMS B hOpMe dK3aMeHa (3aueTa).

JImst  OLIGHKW Ka4yecTBAa TMOATOTOBKM CTYJIGHTAa [0 JAWCIHWIUIMHE B IIEJIOM
COCTaBJISICTCSI PEUTHUHT — WMHTETpajbHAs OIICHKA PE3yJbTAaTOB BCEX BHUJIOB JCATEIHHOCTU
CTYJIEHTa, OCYIIECTBISIEMBIX B TIpoliecce ee m3ydeHws. [locnmemHsis mpeacTaBiseTcss B
OQJITHHOM MICUHMCIICHUN COTIIACHO Ta0uIe 2.

3amura NpakTUYecKor paboThl MPOU3BOJAUTCS CTYJIEHTOM B J€Hb €€ BBINOJIHEHUS B
COOTBETCTBUHM C Y4eOHbIM pacrnucanueM. lIpenomaBarens MpoBepseT MPABHIBHOCTD
BBITIOJTHEHHSI MPAKTUYECKOW pabOThl CTYJIEHTOM W CICIIAHHBIX BBIBOJIOB, KOHTPOJIUPYET
3HaHWE CTYJEHTOM MpPOWJEHHOTO MaTepuaja C TIOMOINBI0 COOECeOBaHMS WU
TECTUPOBAHUSI.

[IpopaboTka KOHCIEKTa JEKIUH © y4eOHOW JHUTEepaTypbl OCYIIECTBIISCTCS
CTYJICHTAMH B TEYEHHE BCETrO0 CEeMecTpa, TOocie W3y4eHHUs HOBOM Tembl. K 3K3ameHy
JIOITYCKAIOTCS CTYICHTHI, BBITIOJHUBIITNE BCE BUJIBI TEKYIIEH aTTECTAIUH.
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