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oOpa3oBaTenbHas IporpaMma

«Ili1a3MeHHBbIE M JIA3EPHBIC TEXHOJOIMN MATEPHUATIOB»

dopma 00yueHus: OUHas



O0JacTh NpUMeEHEHHS

@®onpa ouenounsix cpeacts (POC) — sBusercs 00sM3aTeNbHBIM TNPHIOKEHHEM K paboueit
IporpaMMe JAMCLUUIUIMHBI «YPaBHEHHUsS IE€pPEeHOCa B TBEPIbIX Telax» M 00eCHeuuBaeT IPOBEPKY
OCBOCHHS TUIAHHUPYEMBIX Pe3yJIbTaTOB OOyueHHs (KOMIIETCHIMH M MX HWHAMKATOPOB) MOCPEICTBOM
MEpPONPUATHH TEKYLIEH U IPOMEXYTOYHON aTTEeCTALUU 110 JUCLMILIMHE.

esn u 3a1aum (pOH/IA OLIEHOYHBIX CPEICTB

HCHBIO (DOHI[a OILICHOYHBIX CpeI[CTB ABJISICTCA yCTaHOBJIeHI/Ie COOTBCTCTBUA ypOBHSI IIOATOTOBKHA
oOy4Jaronuxcs TpeOoBaHUAM (eaepaaIbHOTO TOCYAAPCTBEHHOTO 00pa30BaTeILHOTO CTaHAapTA.

Jnst mocTmkeHus mocTaBiIeHHOW Iienu OHIOM OIEHOYHBIX CPEICTB 10 JAWCIUILIAHE
«YpaBHEHHUS MEPEHOCA B TBEP/IBIX TEJIaxX» PEIIAlOTCA CACAYIOIIHNE 3a/1a4u:

— KOHTPOJIb W YIPaBICHUE IPOIECCOM MPUOOpETEeHUs OO0Yy4arOMMMHUCS 3HAHWUW, YMEHHH H
HaBBIKOB MPEyCMOTPEHHBIX B paMKaX JaHHOMN JUCIUILIUHBL;

— KOHTPOJIb U OLIEHKA CTENEHU OCBOCHUS KOMIIETCHLUN MPEeTyCMOTPEHHBIX B paMKaxX JaHHOU
JVCLUILIVHEL

— o0ecrieueHre COOTBETCTBHS PE3yJbTaTOB OOydUeHHUs 3amadam Oynymied mpodecCHOHaTbHON
NEATEILHOCTH Yepe3 COBEPIIECHCTBOBAHHWE TPAJAMIIMOHHBIX M BHEIPECHUE WHHOBAIMOHHBIX METOJIOB
oOyueHus B 00pazoBaTebHbIN npoiiecc B paMKax TaHHOM JUCLHUIIINHEL.



1. IlepevyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS 10 IUCHUIINHE, COOTHECEHHBIX €
IJIAHUPYEMBIMH pPe3yJIbTaTaMH OCBOCHHS 00pa30BaTe/bHON NPOrpaMMbl

1.1. B pesynwrare ocBoenus OIl GakanaBpuaTa 0OyqaronIuics JOKEH OBIAJACTh CISAYIOIIMMHI
pe3ynbTaTaMu OOYYECHHS 110 TUCHIUTIINHE:

Koo komnemenyui

Haumenosanue Komnemernuuu

K00 u naumenosanue unouxamopa
00CUIICCHU KOMHEmeHYUU

OIIK-1 CrocoGen pewars 3a1a4u 3-OI1K-1 3HaTh QpyHIaMEHTATBHBIC 3aKOHBI
npogeccHoHabHOI IPUPOJIBI M OCHOBHBIE (PU3NYECKHE U
ACATCIbHOCTH, IPUMCH A MaTEMAaTHYECKUE 3aKOHBI
MCTOABI MOACTPOBAHNIA, V-OIIK-1 ymers npuMeHsTh pusnueckue
MaTCMaTHICCKOro aHann3a, 3aKOHBI ¥ MATEMATUYECKHE METO/IbI JUIS
OOLICHHIKEHEPHBIC 1 pelieHus 3a/1a4 TEOPETUYECKOTO U
€CTECTBEHHOHAYUYHbIEC 3HAHUSI NPHKITAHOTO XapaKTepa,;
B-OIIK-1 BmageTs HaBEIKAMH
MOJIEJIMPOBAHUS, MATEMAaTUYECKOTO aHAJIN3a,
a TaKkKe pelaTh 3a7a4d B 00JacTH
€CTECTBEHHOHAYYHBIX M OOIIEUHKEHEPHBIX
3HaHUM.
OIIK-2 Cnocoben yuacTBoBath B 3-OI1IK-2 3HaTh OCHOBHBIE IPUHITUIIBI
IIPOCKTHPOBAHNH TCXHUYCCKHX [IPOEKTUPOBAHUS TEXHUUYECKUX OOBEKTOB,
OOBEKTOB, CUCTEM H CHUCTEM U TEXHOJIOTMYECKUX ITPOLIECCOB C
TEXHOJIOTHYCCKHUX TIPOLECCOB C Y4ETOM 3KOHOMUYECKHUX, IKOJIOTHYECKHUX,
Y4€TOM SKOHOMHYECKHX, COLIMAJIBHBIX U JPYTUX OTPAHUYECHUN
IKOJOTHACCKHX, COLMATILHBIX H V-OIIK-2 ymeTh NpOoeKTUPOBATh TEXHUUECKHE
AAPYTHX OrpaHHaCHIN 0OBEKTHI, CUCTEM U TEXHOJIOTHYECKUX
MPOLIECCOB C YYETOM SKOHOMHUECKHX,
9KOJIOTUYECKUX, COLIMAIBHBIX U IPYTUX
OrpaHUYCHUN
B-OIIK-2 BnaneTs HaBbIKaMy IPOEKTUPOBAHUS
TEXHUYECKUX OOBEKTOB, CUCTEM U
TEXHOJIOTMYECKUX IPOLIECCOB C Y4ETOM
HKOHOMUYECKHUX, SKOJIOTHYECKHX, COLIUATIbHBIX
U IpyTUX OIrpaHUYEHUI
OIIK-4 Cnoco6en npoBoauth u3mepenus | 3-OIIK-4 3HaTh OCHOBHBIE METOIBI

U HaOmoieHus1, 00padaThIBaTh U
NPEICTaBIIATh
HKCIIEpPUMEHTANIbHBIC JaHHBIE

MIPOBEJICHUS SKCIIEPUMEHTAIbHbBIX
MCCJIETOBAHUM, KOHTPOJISI U TUATHOCTHKHY;
V-OIIK-4 ymeTs n0JI630BaThCs
COBPEMEHHBIMH CPEICTBAMU U3MEpPEHUS,
KOHTPOJIS ¥ 00pabOTKH AKCIIEPUMEHTATBHBIX
JTAaHHBIX;

B-OIIK-4 BmaneTs HaBbIKaMU BBIOOpA
METOJHK U 000PYIOBaHUS TSI IPOBEICHUS
AKCIIEPUMEHTAIIbHBIX UCCIEIOBAaHUN U
HU3MEPEHHM, a TaK)Ke 00pabOTKH 1
MPEACTABJICHUS TTOJYYEHHBIX
SKCNEPUMEHTAIIBHBIX JIaHHBIX.




OIIK-5

CriocobeH perate Hay4HO-
UCCIIEI0BATEIbCKHE 3a/1a4H TIPH
OCYIIIECTBICHUU
npoecCHOHATBLHOM
JEATeIBHOCTH C IPUMEHEHHEM
COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTHIA
W NPUKJIAAHBIX allapaTHO-
HPOrPaMMHBIX CPE/ICTB

3-OI1K-5 3HaTh OCHOBHBIEC PUKJIAIHbIC
anmapaTHO- POrPaMMHEBIE CPE/ICTBA,
MIPUMEHSEMbIE JUIs pelIeH!s] HAy9HO-
UCCTIeIOBATENILCKHX 33/1a4 B 001aCTH
poQecCHOHATIBHOM JeATeIbHOCTH;

V-OIIK-5 ymeTh noab30BaThCsl TUTIOBBIMU
anmapaTHO-TIPOrPAMMHBIMU CPEACTBAMHU JIJIS
pelIeHHUs] HayYHO-HUCCIIEI0OBATEIbCKUX 33/1a4 B
obactu mpoheCcCHOHATBHOM ACATEILHOCTH;

B-OIIK-5 BnazeTs HaBBIKAMH KUCIIOJIL30BAHUS
CTaHJIAPTHBIX MMAKETOB MPUKIATHBIX TPOrpaMm
JUTSL PELICHHUS HAyYHO-HCCIICIOBATEIbCKIX
3a/au.

OIIK-8 Criocoben monumartps npuHIunel  (3-OI1K-8 3HaTh OCHOBHBIE TPUHITUIIBI PAOOTHI
pPaboThl COBPEMEHHBIX COBPEMEHHBIX MH(POPMAITUOHHBIX TEXHOJIOTUIH
MHpOpMannOHHBIX TexHONMOoTul 1 [Y-OIIK-8 YMeTs ncnonp3oBaTe OCHOBHEIE
MICII0JIb30BAaTh UX Ul PELLICHUS MPUHIUIIBI pAOOTHI COBPEMEHHBIX
3agad npogeccuoHaIbHON MH(OPMALIMOHHBIX TEXHOJIOTUI
NESATEIIBHOCTH B-OIIK-8 Brnaners HaBbIKaMM pEIICHUS 3314 B

podheccuoHaNBbHOM JESTENbHOCTH C TOMOIIbIO
COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTUI
[1K-1 Crnioco0eH UCTI0NIb30BAaTh B

HCCIICAOBAHUAX U pacuCTax

aHaJM3a, TUarHOCTUKH U
MOJIETTUPOBAHUS CBOMCTB
MaTepuanoB, (GU3HUECKUX U
XUMHUYECKHX TIPOIECCax,
MPOTEKAIOIIMX B MaTepHaliax Mmpu
UX MOJIy4eHUH, 00paboTKe 1

Mo uUKaIu

3HaHUA 0 METOJaX MCCICI0OBAHNUA,

3-I1IK-1 3HaTHE OCHOBHBIE METOIBI
HCCIICAOBAHUS, aHAIN3a, TUArHOCTUKU U
MOJIEJIMPOBAHHUS CBOWCTB MaTepUasoB,
(UBUYECKUX ¥ XUMUYECKHX TTPoIleccax,
MPOTEKAIOIINX B MaTepHaliaX Mpu UX
MOJTy4eHUH, 00paboTKe U MOIU(DUKAIINH;

V-IIK-1 ymeTp ucnosp30BaTh B
MCCIIEIOBAHMSIX M pacueTax 3HaHHUS O METOax
HCCIIE/IOBaHMs], aHAJIN3a, TUAarHOCTUKU U
MO/JICIIMPOBAHUS CBOICTB MaTepHAIIOB,
bu3NYecKUX U XUMHUYECKUX MPOIeccax,
MPOTEKAIOIINX B MaTepHaiax Mpu UxX
MOJIy4eHUH, 00paboTKe U MOIUPUKAIIH;
B-TIK-1 BnageTs HaBBIKAMU UCCIIEIOBaHMS,
aHaJn3a, TMarHOCTUKU U MOJICIMPOBAHUS
CBOICTB MaTepHalioB, PU3NYECKUX U
XMMUYECKHX MPOLIECCaxX, MPOTEKAIOIINX B
MaTepuaiax npH Ux Moiay4eHuu, oopaboTke 1
MoauUKaIHH.




I1K-2

Cnoco0eH ucrnoab30BaTh HA
MPaKTUKE COBPEMEHHbIE
MIPEACTABIICHUS O BIUSIHUU
CTPYKTYpBI Ha CBOMCTBA
MaTepHualoB, UX
B3aUMO/JICVICTBUH C
OKpY>Karlollle cpesiou, MOIsIMH,
YacTUI[AMU U U3ITyUYCHUSIMU

3-IIK-2 3HaTh OCHOBHBIE IPEACTABICHUS O
CTPYKTYype MaTepUaJoB M BIMSHHUHU
CTPYKTYpbl Ha CBOICTBa MaTepHallOB, HX
B3aMMOJICICTBUM C OKPYXAIOIIEH Cpeaou,
HOJISIMH, YaCTUIIAMU U U3ITyYCHUSIMU;

V-IIK-2 yMerb aHaJIM3UPOBATH BIIMSHUE
CTPYKTYphl MaTepHaJiOB Ha HMX CBOWCTBa, a
TaK)Ke €€ ABOJIIOIUIO MPH B3aUMOICHCTBUU C
OKpYKarollIe Cpeaoi, NOJIIMU, YaCTULIAMHU U
U3ITy4YEHUSIMU;

B-IIK-2 BrnageTs npakTUYECKUMH HaBbIKAMU
aHaJIM3a YBOJIIOIHH CTPYKTYPHO-(Pa30BOTO
COCTOSIHMSI MAaTEPHUAJIOB MIPU B3aUMOJIEUCTBUU
C OKpYKaroIlEe Cpeioi, MOJIIMH, YACTULAMHU
1 U3JIyYCHUSIMU U BIUSHUSA 3TON 3BOJIIOLIMHU
Ha CBOMCTBA MaTEPHUAJIOB.

YKII-1

Cnoco0Oen B iudpoBoii cpeze
UCIIOJIb30BATh PA3INYHBIC
U(PPOBBIC CPEICTBA,
MO3BOJISIOIINE BO
B3aUMO/ICHCTBUU C IPYTUMHU
JFOJIbMU JIOCTHTATh
MOCTABJICHHBIX IIEJICH

3-VKII-1 3HaTh: coBpeMeHHbIE
MH(OPMALIMOHHbIE TEXHOJIIOTUH U LIU(PPOBBIE
CpencTBa KOMMYHHUKAILIMK, B TOM YHUCIIE
OTEUYECTBEHHOIO ITPOU3BOJICTBA, A TAKKE
OCHOBHBIE ITPUEMBI U HOPMBI COLIUATILHOTO
B3aMMOJEICTBUS U TEXHOJIOTUU
MEXJIMYHOCTHOM U TPYIIIOBOU
KOMMYHHKAIUH C UCIIOJIb30BaHUEM
JTUCTAaHIIMOHHBIX TEXHOJOTUI

V-VKI-1 YMmeTh: BEIOUpaTh COBpEMEHHBIE
MH(}OpPMalMOHHBIE TEXHOJIOTUU U IU(pOBBIE
CpeJICTBa KOMMYHHUKAIIMH, B TOM YHUCJIE
OTEUYECTBEHHOI'O ITPOU3BOJICTBA, & TAKKE
YCTAaHABIIMBATh U NONJECPKUBATh KOHTAKTBHI,
o0ecreunBaroIIye yCIEIHY0 padoTy B
KOJUIEKTUBE U IPUMEHATh OCHOBHBIE METObI
Y HOPMBI COLIMAIBHOTO B3aUMO/IEUCTBUS IS
pean3alnyy CBOEH poJId ¥ B3aUMOAECHCTBHUS
BHYTPHU KOMaH bl C UCII0JIb30BAaHUEM
JUCTAaHIIMOHHBIX TEXHOJOTUI

B-VYKII-1 BnaneTs: HaBbIKaMu TPUMEHEHUS
COBPEMEHHBIX HH(POPMAITHOHHBIX
TEXHOJIOTHI U HU(POBBIX CPE/ICTB
KOMMYHHUKAIIH, B TOM YUCIIE
OTEUYECTBEHHOI'O MTPOU3BO/ICTBA, a TAKKE
METOJIaMU U IPUEMaMH COLUAIBHOTO
B3alMOJICHCTBHS U pabOThI B KOMaH/E C
MCII0JIb30BaHNEM JAMCTAHIIMOHHBIX
TEXHOJIOTHI




YKE-1

CriocoOeH HCITOJIb30BaTh 3HAHUS
CCTCCTBCHHOHAYYHbBIX JUCIIUIIINH,
IMPUMCHATDb MCTObI
MAaTEMAaTHYCCKOI'O aHajIn3a u
MOACIINPOBAHUA, TCOPETUIYCCKOI'O U
OKCIICPUMCHTAJIbHOT'O
MCCICO0BaHUs B ITIOCTAaBJICHHBIX
Bagadax

3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JTUCIUTUIHH, METOIbI
MaTEeMaTHUYECKOT0 aHallu3a U MOJICIUPOBAHUS,
TEOPETHUYECKOTO M KCIIEPUMEHTATIHLHOTO
MCCIIETOBAHMUS

YV-YKE-1 ymerb: uCnojib30BaTh
MaTeMaTHYeCKUE METO/Ibl B TEXHUYECKHX
MPHUIOKEHUSX, PACCUUTHIBATH OCHOBHBIE
YHCIIOBBIE XapaKTEPUCTUKHU CITy4YalHBIX
BEJIMYUH, PEIlIaTh OCHOBHBIC 3aa41
MaTeMaTHUYeCKON CTaTUCTUKHU; PelllaTh TUIIOBHIE
[pacyeTHbBIC 3a/1auu

B-VKE-1 BnageTb: MeTogaMu
MaTEeMaTUYeCKOro aHalin3a U MOJICITUPOBAHMUS;
METOJIaMU PEICHHUs 33/1a4 aHaJIu3a U pacyera
XapaKTePUCTHK (PU3NICCKUX CHUCTEM,
OCHOBHBIMH IIpHEMaMH 00pabOTKH
AKCIIEPUMEHTAIBHBIX JIAHHBIX, METOAAMH
pPaboThI C MPUKIATHBIMU TPOTPAMMHBIMU
MPOyKTaAMH

VKII-2

CriocobeH McKaTh HyKHbBIE
UCTOYHUKU UHPOPMAIIUU U
JaHHBIC, BOCIIPUHUMATb,
aHAIM3UPOBATh, 3aTIOMUHATH U
nepeaaBaTh HH(OOPMAITHUIO C
UCIIONIb30BaHUEM TN POBBIX
CpPEZCTB, a TAKXKE C TIOMOIIBIO
ITOPUTMOB IpH paboTe ¢
MOJTYYEHHBIMU U3 Pa3IINIHBIX
HMCTOYHUKOB JAHHBIMU C LIE€TIHIO
3¢ (PEKTUBHOTO UCTIOJIL30BAHUS
MOJy4eHHOW nHpopMamu s
pereHus 3a1aq

3-VKII-2 3HaTh: MeTouKH cOopa u
00paboTKH HH(POPMALIUH C UCTIOJIb30BAaHUEM
IU(POBBIX CPEJICTB, a TAKKE aKTYaIbHBIE
poccHiickue U 3apy0eKHbIC HCTOYHUKH
uHpopmanuu B chepe mpodeccuoHaIbHON
JESTEIbHOCTH, IPUHIIUITBI, METOIbI U
CpEJICTBA PEIICHUS CTAHJAPTHBIX 3a]1a9
npodeccCuoHaNBHOM NeSTENLHOCTH C
HCIIOJIb30BaHUEM ITU(PPOBBIX CPEJICTB U C
y4eTOM OCHOBHBIX TpeOOBaHUMN
MH(OPMaLMOHHON 0€30MacHOCTH

V-VKII-2 YMeTh: IpUMEHATh METOJUKH
noucka, coopa 1 00paboTku HHPOPMALINY; C
MCTIOJIb30BaHUEM U(POBBIX CPEJICTB,
OCYIIECTBIISITh KPUTHUECKHI aHAIIN3 U CHHTE3
WHpOPMAIINH, TTIOTYYeHHON U3 pa3HBIX
MCTOYHUKOB, M PEIIaTh CTAaHIaPTHBIC 3a7a9n
PO eCCUOHAITBHON JEATETHHOCTH C
HCIIOJIb30BaHUEM LIU(POBBIX CPEJICTB U C
Y4eTOM OCHOBHBIX TpeOOBaHUMN
nH(OPMAIIMOHHON 06€30MacHOCTH

B-VYKII-2 Brnagets: MeTo1aMu oucKa, coopa
1 00pabOTKH, KPUTHIECKOTO aHAIHM3a U
CUHTe3a MH(POPMAIUH C UCIIOJIb30BaHUEM
IU(POBBIX CPEJICTB JUIS PEIICHUS
MOCTABIICHHBIX 33]1a4, HABBIKAMH TIOJITOTOBKH
0030pOB, aHHOTALIUN, COCTaBJICHUS
pedeparoB, HAyYHBIX TOKIAI0B, MyOTUKAIIAN
u 6ubsmorpaduu Mo Hay4IHO-
HCCIIeIOBATENLCKOM paboTe ¢
HCIIOJIb30BaHUEM IIU(PPOBBIX CPEJICTB U C
y4eToM TpeboBaHMii HHPOPMALIMOHHOM
0e301macHOCTH




1.2. Smanwt popmuposanus komnemenyuit 6 npoyecce oceoenusn Oll 6akanaspuama

KOMIOHEeHThI KOMNETEHIUH, KakK MpaBwio, (OPMHUPYIOTCS TPU HM3YYCHUH HECKOJIBKUX
IUCLUIUIMH, a Takke B HEMaJoil cTelneHu B mpolecce NpoxoxiaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSITeNILHON paboThl oOyuaromierocs. Beimonnenue u 3amura BKP sBisiroTcss Bumom ydaeOHOMA
NesITeIbHOCTH, KOTOPBIN 3aBeplIaeT nporecc GopMUPOBAHUS KOMIIETEHIIMH.

Oransl (OPMUPOBAHUS KOMIIETEHIIUH B IPOLIECCE OCBOCHUS IUCLIUILUIUHBL
- HavajJbHBIi 3Tam — Ha 3TOM HTane (HOPMUPYIOTCS 3HAHMEBBIE M HHCTPYMEHTAIbHBIE OCHOBBI
KOMIIETEHIIMM, OCBaMBAaIOTCS OCHOBHBIE KaTeropuu, ¢(opmupyrorca 0azoBble ymeHus. CTyneHT
BOCIIPOU3BOJHUT TEPMHUHBI, (DAaKThI, METO/IbI, OHATHUS, IPUHIIUITBI U TIPABUJIA; PEUIaeT yueOHbIe 3a1a4u
o oOpasiy;
- OCHOBHOH »>Tan — 3HAHUA, YMEHUs, HaBBIKH, oOecreuuBaromive (popMHUpPOBaHUE KOMIIETEHIMH,
3HAUUTENIBHO BO3pacTaloT, HO €Ill€ HE JOCTUIal0T MTOrOBbIX 3HaueHuWU. Ha 3TOM 3Tame cryneHt
OCBaMBAeT AHAWINTUYECKHUE JEHCTBHS C NPEAMETHBIMU 3HAaHWSAMM @O AMCLUUIUIMHE, CHOCOOeH
CaMOCTOSITENIFHO peIaTh y4eOHbIe 3a/1a4i, BHOCS KOPPEKTHBHI B aJTOPUTM JCHCTBHM, OCYIIECTBIISASA
KOPPEKILHIO B X0/Ie pabO0Thl, IEPEHOCUT 3HAHUS U YMEHHUS Ha HOBBIE YCIIOBUS;
- 3aBepILIAKIIMI 3Tal — HAa 3TOM 3Tale CTYAEHT JOCTUIAaeT UTOTOBBIX MOKAa3aTeslel Mo 3asiBICHHOM
KOMIIETEHIMH, TO €CTh OCBAaUBAET BEChb HEOOXOJUMBbII 00bEM 3HAHUIL, OBJIaJIeBA€T BCEMU YMEHUSIMU U
HaBBIKAMU B cdepe 3asBIeHHON KomreTeHIud. OH CIOCOOCH HCIONIb30BaTh 3THU 3HAHUS, YMEHUS,
HaBBIKH [TPU PEUICHUH 33/1a4 ITOBBIIICHHON CII0KHOCTH U B HECTAHIAPTHBIX YCIOBHSIX.

Oransl  (GOPMHUPOBAHUS KOMIIETEHIMH B XOA€ OCBOCHMS JUCLMIUIMHBI
TemaruueckoM riane (cm. PII).

OTpaXaroTCs1d B

1.2. CBa3b Me:K1Y GopMHPYEMbIMH KOMIIETEHIMSIMH U (OpMaMH KOHTPOJISI HX OCBOEHHSI

Ne ni/nn KontpoJsmmpyemblie paszielibl NupnkaTop 1ocTHReHUS HaunmeHnoBaHue
(TeMbI) THCHMILVIHHBI KOMIIeTeHIIHH OLIEHOYHOT 0 CPE/ICTBA
TeKyLel u
NPOMEKYTOYHOM
aTTecTaluu
Texkymas aTTecTamnus, 6 cemectp
1 1. Obuue nousTus 00 3,V, B: OIIK-1, OIIK-2, OIIK- |KourpoasHnas padora - (Kp
ypaBHEHUSIX [IEPEHOCA. 4, OIIK-5, OIIK-8, I1K-1, TIK-2, | 1)
2. YpaBHEHUsI TEIIONPOBOAHOCTH YKE-1, VKII-1, YKII-2
u 1upy3un.
2. 3. AHaIUTUYECKHE METOIbI 3,7V, B: OIIK-1, OIIK-2, OIIK- |KontpoJasHas padora - (Kp
peliennii 4, OTIK-5, OIIK-8, TIK-1, TIK-2, | 2)
4. YpaBHEHUE IIEKTPOIIEPEHOCa YKE-1, VKII-1, YKII-2
ITpomeskyTouHas aTTecTanms, 6 cemecTp
3auer 3, Y, B: OIIK-1, OIIK-2, OIIK- |Bompoc 3a4era
4, OIIK-5, OIIK-8, TIK-1, TIK-2,
VKE-1, YKII-1, YKII-2
Texkymasi arrecTanus, 7 ceMecTp
3 5 DneMeHThI HepaBHOBECHOM 3,V, B: OIIK-1, OIIK-2, OIIK- |Koutpoannas pagota - (Kp
TEpPMOJUHAMHUKH 4, OIIK-5, OIIK-8, TIK-1, TIK-2, | 3)
VKE-1, VKII-1, YKII-2
4. 7. Pemenue 3amaq 3,V, B: OIIK-1, OIIK-2, OIIK- |KourpoasHas padora - (Kp
MaTeMaTHYECKO (PM3UKH B 4, OIIK-5, OIIK-8, IK-1, I1K-2, | 3)
cucreme Mathcad YKE-1, VKII-1, YKII-2
IIpome:xkyTouHas aTTeCTAINSA, / CEMECTP
3auer 3,VY, B: OIIK-1, OIIK-2, OIIK- |Bompoc 3a4era
4, OIIK-5, OIIK-8, TIK-1, TIK-2,
YKE-1, YKII-1, YKII-2




2. Onucanne noka3saresieil 1 KpuTepHeB OLEHMBAHMS KOMIIETEHIMI HA Pa3JIMYHBIX 3Tanax uX ()OpMHPOBAHUS, ONNUCAHNE IIKAJ OLlCHUBAHUS
KoHneunsiMu pe3ynbTraTaMd OCBOEHHS MPOTPaMMbl AMCUUIUIMHBI SBISIOTCS C(HOPMUPOBAHHBIE KOTHHUTHUBHBIE JECKPHUITOPHI «3HATH», «yMEThY,
«BJIAZIETH», PACIIMCAHHBIE 110 OTAEJIbHBIM KOMIIETEHIIUSAM, KOTOpbIE NpuBeeHb! B I1.1.1. dopMupoBaHUe 3TUX AECKPUIITOPOB POUCXOAUT B IIPOLECCE
M3y4YeHHs TUCIMILUIMHBI 10 dTalaM B paMKaxX pa3IMyHOro BUIA YIEOHBIX 3aHATUH M CAMOCTOSATEIBHOM PabOTHI.
Briensrores Tpu ypoBHs ¢(hOPMHUPOBAHHOCTH KOMITETEHIIMI Ha KaXKJIOM 3Tarle: HOPOTOBbIi, IPOIBUHYTHIN U BHICOKHUH.

YpoBHu ConepxaresibHOe OcHOBHbBIE IPU3HAKH Bbl/IeJIeHUS YPOBHSA BPC, ECTS/IIaTudanabHas
OIHCAHME YPOBHS % LIKAJIA VIS OLeHKH
OCBOCHMA | IK3aMeHa/3aueTa
Bbicoxkwuii TBOpYecKkas IesITeNbHOCTD Brnrouaem nuosrcecmoswui yposens.
Bce suovl komnemenyuti CTyneHT 1eMOHCTPUPYET CBOOOIHOE 00IajaHke
cpopmuposarvl Ha 8bICOKOM KOMITETCHIIMSIMU, CIIOCOOEH MPUMEHUTH UX B A
Ypo8He 8 COOmMBemcmeuu ¢ HECTaHJAPTHBIX CUTYaLUsIX: IOKA3bIBAET 90-100 Ormamo/
Yensamu u 3a0a4amu YMEHHUE CaMOCTOSITEIbHO TPUHUMATD PEIICHHE, 3auTeHo
OUCYUNTUHDL pemats mpobiieMy/3a1ady TeOpeTUIECKOT0 UITU
MPUKJIATHOTO XapaKTepa Ha OCHOBE N3yYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTUMA
IpoaBuHYTHIN [Ipumenenne 3HaHUN U | Brarouaem HUdCeCmoswuil ypoeeHs.
Bce 6uowi komnemenyuti ymeHuil B Oosiee mupokux | CTyIEHT MOXKET JOKa3aTh BIAJICHHUE B/
cghopmuposansl Ha KOHTEKCTaX  y4eOHOM W | KOMIETEHIMSIMH: JEMOHCTPUPYET CIOCOOHOCTh 85-89 Ouensb xoporo/
NPOOBUHYMOM YPOBHE 8 npogeccuOHATLHON cobuparh, CHCTEMATH3UPOBATh, AaHATTU3UPOBATH 3auTeHo
COOMEemcmeun ¢ YeasimMu u JeATETbHOCTH, HEXKEIHU 110 Y TPAaMOTHO HCTIO30BaTh HH()OPMALIUIO U3
3a0ayamu OUCYUNIUHbBI o0pas3iry, 6omblei gonaen CaMOCTOSITENIbHO HalJIEHHBIX TEOPETUUECKUX
CaMOCTOSITEIIBHOCTH U | UCTOYHUKOB U WUIIOCTPUPOBATH UMHU C/
WHUIIMATUBBI TCOPETHYCCKHUEC TTOJIOKCHUS NITH 000CHOBBIBATH 75-84 Xopomo/
MPaKTUKY TPUMEHEHHUS. 3auTeHo
IToporossrit PenponykruBHas Crynent JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y nosnerBopurensHo/
Bce 6uowi komnemenyuti JIESITEIbHOCTh KOMITIETCHIIMSIMH B CTaHJAPTHBIX CHUTYaIUsIX: 3auTeHo
cghopmuposarvl Ha NOPO2OBOM M3JIaraeT B Impeneax 3a/1ad Kypca TeOpeTUUeCKU
yposHe Y TIPAKTUYECKH KOHTPOJMPYEMBIA MaTepral. 60-64 E/Tlocpenctserno
/3auTeHo
Huzke moporosoro OTcyTcTBHE MPU3HAKOB MOPOTOBOTO YPOBHS: KOMIETEHIIMU HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSHUM MPOJIEMOHCTPUPOBATH 00JIaJaHie KOMIIETCHIIHSIMH B 3auTeHo
CTaHJAPTHBIX CUTYaLHsIX.




OneHnBaHue pe3ynbTaToB O0yUEHUSl CTYAEHTOB MO AUCLMILIMHE OCYIIECTBISIETCS M0 PErJIaMEeHTy
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTallUU.

Kputepuu oneHMBaHUS KOMIETEHIIMNA HA KaXKJIOM 3Talle U3YYeHUs TUCHUIUIMHBI U KaXI0T0 BUIA
OIICHOYHOTO cpeAcTBa U npuBoaaTcs B 1. 4 ®OC. MIToroBeiii ypoBeHb CHOPMHUPOBAHHOCTH KOMIIETCHITUH
[IPHU U3YUYEHUU TUCIHUILIMHEI onipeensieTcs no Tabmune. [lpu 3Tom cienyer moHUMaTh, YTO FPAHULIA MEKIY

YPOBHAMHU IJId KOHKPETHBIX PE3YJIIbTATOB OCBOCHU A O6pa30BaTeHBHOﬁ IIporpaMMbl MOKET CMEIATHCA.

YpoBeHb chopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xxyTOYHast aTTeCTALUA
KOMIIETCeHIIMH
BBICOKMH BBICOKHH
BBICOKUI nPoOGUHY bl BbICOKULL
BbICOKULL nPOOBUHYMbLLL
nOpO208blil 6bICOKULL
BbICOKULL Nnopo2osewiii
HPOJIBUHYTHIH NPOABUHYThIH NPOABUHYTHII
NPOOBUHYMbLLL 1Op0o20o8blil
Nnopo2oe6wiii NPOOBUHY ML
IIOPOTOBBIN MOPOrOBbIN NOPOrOBbIN
HEDKE [IOPOTOBOTO MOPOTOBbIN HHKe IIOPOroBOro
HHKe IOPOr0BOI0 -

3. MeToanueckne MaTepuaJbl, Onpeaesone Npoueaypbl OeHUBAHUS 3HAHUI, yMeHHii, HABBIKOB
U (MJTH) ONBITA AeATETbHOCTH, XapaAKTEePHU3YIOIIHUX ITanbl ((OPMUPOBAHUS KOMIIETEHIM I

WroroBass arrecrauusi MO AWCHUIUIMHE SBJISIETCSI MHTETPAJIbHBIM IIOKa3aTelIeM KadecTBa
TEOPETUYECKMX W MPAKTUYECKHX 3HAaHUI M HABBIKOB OOYyYarOIIMXCS IO AUCHUIUIMHE U
CKJIa/IbIBAETCS U3 OLIEHOK, MOJTYYEHHBIX B X0J1€ TEKYIIEH 1 MPOMEKYTOUHON aTTeCTALUU.
Texymas aTrTecranus B CEMECTpPE MPOBOJUTCS C IENbl0 00ECleyeHus] CBOEBPEMEHHOU
oOpaTHO#M CBsI3W, Il KOPPEKIMHU OOYy4YeHHWs, AaKTHUBH3AIMM CAMOCTOSITEIHHOW pPaOOTHI
00yYaroIIUXCsl.
[IpomexxyTouHas arrecTanus MpeJHa3HayeHa Uil OOBEKTHBHOIO TOATBEPKICHUS U
OLICHUBAHMUSI JOCTUTHYTBIX PE3YJIbTATOB 00YUEHHUS 110CIIE 3aBEPILIECHUS U3YUYEHUS TUCLUTIINHBI.
Texyimas arrecranus OCyIIECTBISAETCS 1Ba U OAMH Pa3 B CEMECTP:

o koHTponbHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcsi B 2JIEKTPOHHYIO BEJOMOCTb HE

no3aHee 8 Hexenu ydeOHoro 1 cemectpa. Britouaer B ce0si OLEHKY MEpONpUSATHH
TEKYIIEro KOHTPOJISI ayJIUTOPHOM M CaMOCTOATENbHOW paboThl 0Oydaromerocs Mo
pasnenam/TeMaM y4eOHOW TUCIUIIINHEI ¢ 1 o 7 Hemenmo y4yeOHoro ceMecTpa.
koHTpoibHast Touka Ne 2 (KT Ne 2) — BeICTaBIsieTCSl B DJIGKTPOHHYIO BEIOMOCTh HE
no3aHee 16 Hemenu ydeOHoro 1 cemectpa. Bxitouaer B ce0si OLlEHKY MepONpUsTUI
TEKYIIEro KOHTPOJS ayIUTOPHOM M CaMOCTOSATENBbHOM paboThl oOydaromierocs IO
pasnenam/TeMaM y4eOHOU TUCIUIIINHEI ¢ 8 o 15 Henmemto yaeOHOro cemecTpa.
koHTpoibHast Touka Ne 3 (KT Ne 3) — BeIcTaBisieTcs B AJIEKTPOHHYIO BEJOMOCTH HE
no3aHee 8 Hemenu ydeOHoro 2 cemectpa. BritouaeT B ce0si OLEHKY MEpONpUSTHIN
TEKYILEro KOHTPOJS ayJUTOPHOM W CaMOCTOATENBbHOH pPabOThl 00ydYaromerocs mo
pasnenam/TeMaM y4eOHOU TUCIUILIINHEI ¢ 1 o 7 Heenmo yuyeOHoro ceMecTpa.
koHTposbHast Touka Ne 4 (KT Ne 4) — BeicTaBisieTcsi B JIEKTPOHHYIO BEJJOMOCTh HE
no3aHee 16 Hemenu ydyeOHoro 2 cemectpa. Britouaer B ce0si OLlEHKY MepOnpUsTUI
TEKYyILEr0 KOHTPOJS ayJUTOPHOM M CaMOCTOSATENbHOW paboThl 00ydaromierocs Io
paznmenam/reMaM  ydeOHOM  gucuuIiimHel ¢ 8 mo 15 Hememo  yueOHOTO
cemectpa.Pe3ynbraTsl TeKyIed U MPOMEKYTOYHOU aTTECTALUH ITOABOAATCS 110 IIKAJIe
OaJITEHO-PEUTHHT OBOM CHUCTEMBI.
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DTan pelTHHIOBOI CHCTEMBI / Hepneus Bann
OueHovHoe cpeaCcTBO Muvyne* Maxcumym
1 cemecTp
Texymasi arrecranus 1-16 36 - 60% ot 60
MAaKCHMYMa
KontpoabHasi Touka Ne 1 1-8 18 (60% ot 30) 30
KonTpoabHasi Touka Ne 2 9-16 18 (60% ot 20) 30
IIpome:xkyTOouHas aTTeCTAINSA - 24 — (60% 40) 40
3auer - 24 40
buJjiersl K 3a4ery
2 ceMeCTp
Tekymas arrecrauus 1-16 36 - 60% ot 60
MaKCMMyMa
KontpoabHasi Touka Ne 3 1-8 18 (60% ot 30) 30
KontpoabHnasi Touka Ne 4 9-16 18 (60% ot 20) 30
IIpomexkyTouHas aTTeCTAINSA - 24 — (60% 40) 40
3auer - 24 40
BuJietsl Kk 3a4ery

— * - MuHUMaJIbHOE KOJUYECTBO OAaJJIOB 3a OLIEHOYHOE CPEJCTBO — ITO KOJIMYECTBO OaIoB,

HaOpaHHOE 00YYarOUUMCs, TP KOTOPOM OIICHOYHOE CPEJCTBO 3aCUMTHIBACTCS, B IPOTHBHOM
aKaJIEeMUYECKYIO0
3a0JDKEHHOCTh O TEKYLIEH WJIM MPOMEXYTOUYHOW arrecTtauud. MHUHUMaIbHOE KOJIMYECTBO
0a/IoB 3a TEKYIIYIO0 aTTECTAllMi0, B T.4. OTJEIbHOE OIEHOYHOE CPEJICTBO B €€ COCTaBe, W
MIPOMEXYTOUHYIO aTTeCTaIHi0 cocTaBisieT 60% OT COOTBETCTBYIOIIMX MAaKCHMAILHBIX OAJIIOB.

cirydae

OoOyJaromuicss  JOJKCH

JIMKBUJUPOBATH

MOsABHUBUIYIOCS
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4. TunoBble KOHTPOJIbLHBIE 3aJaHUS WM HHbIE MATEPUAJIbI, HEO0X0UMBbIE 1/l OLIEeHKH 3HAHMIA,

YMeHH I, HABBIKOB

Ne 3ananue BapuaHnTts! 0TBETOB
1 B CUCTEME Mathcad, B 3amave | 1) ;= *
ONTHMM3AlMd  HayajbHBIE  3HAYEHUs | 2) =
HEU3BECTHBIX MapaMeTpPOB BBOISTCS C 3) x=
WCTIOIb30BAHMEM 3HAKA! 4)==
2 B cucreme Mathcad, moxno mu B| 1) Her *
BBIYHCIIUTENILHON 00JaCTH HUCIOJIBb30BaTh | 2) 1a
OyKBBI pycckoro ajdaButa? 3) MOKHO MCIOJIb30BATh JIFOObIE OYKBBI, JTFOOBIX
andaBuToB
3 | duddyszus npoucxoaur: 1) B razax, >KHJIKOCTSIX M TBEPbIX TeIax *
2) TOJIBKO B XHIKOCTSAX
3) TOJIBKO B TBEP/BIX TEIAX
4) TOJNBKO B razax
4 | TlpuunHOM TH000TO SIBJICHHUSTIEPEHOCA 1) TI'paguenra*
SBIISICTCS HAJIMIHE 2) JluBepreHuuu
3) Potopa
5 | KakoMy 3akoHy MOJUMHSETCS SBJICHUE, 1) 3akon ®ypre *
OIHCBIBAEMOE 3TOM dopmynoit | 2) 3akon Ouka
q= 299 3) 3akon Oma
ox 4) 3akon HeroToHa
6 CBolicTBO TEKY4YHX cpen (ra3os, 1) Bs3kocTh *
KHUJIKOCTEH, pacIUIaBIE€HHBIX METaJJIOB) 2) TIpounocTb
OKa3bIBaTh COMPOTHUBIICHHE TIEPEMETIICHHIO 3) Teépmocthb
qacTeil cpe/ibl OTHOCUTENBHO JIPYT Apyra 4) YcToW4MBOCTb
7 ®u3. cMbIca KodphUIUEHTa 1) oH paBeH KOJMYECTBY TeruioTel B JIK, KOTOpas
TETIONPOBOAHOCTH: nepeHocuTcs yepe3 1 m? IIOBEPXHOCTH,
PAacIIoNIOKEHHOH MEePIICHANKYISIPHO MTOTOKY 33 BPeMH,
paBuoe 1 ¢ *
2) XapakTepu3yeT CKOpOCTh W3MEHEeHUS
(BbIpaBHUBAHMs)  TeMIeEpaTypbl  BellecTBa B
HEPaBHOBECHBIX TEITUIOBBIX IPOIIECCAaX
3) OH paBeH KOJIHMYECTBY TEIUIOTHI, MOTJIOUIEHHOMY
TEJIOM TIPU HAarpeBaHUM WM BBIIEICHHOMY IMPH €r0
oxyaxxaenuu Ha 1K
8 | KonBekmus — 310 1) dusnveckuii mporecc, IPH KOTOPOM IPOUCXOTUT
nepeaaya TeIIOBON YHEPTUH MOCPEACTBOM
Pa3IUYHBIX TOTOKOB *
2) mepenauyd BEIIECTBA M OJHEPrHH, BKIIOYAs
TEIUIOBYIO, TIepeMeniasi MOCPEICTBOM (U3HIECKOTO
IepeHoca TOpAYero WM XOJIOJAHOro o00béMa u3
OJTHOTO MECTa B JIpyroe
3) nepeaaya SHEpPIrun C MIOMOIIBIO
AIIEKTPOMArHUTHBIX BOJIH 4Yepe3 BaKyyM WJIU JIIOOYIO
PO3PaYHYIO CPEIY
9 |3mak MumHYC «» B ypaBHeHuH | 1) TO, 4ro auddy3Us TPOUCXOTUT B HAIPABICHHU

dm = —D 2 dsdt YKa3bIBAET Ha:
dx

YMCHBIICHUS IJIOTHOCTHU BCIICCTBA *

2) To, uto Auddy3ust MPOUCXOAUT B HANPABICHHUU
YBEJIMYCHUS TUIOTHOCTH BEIIECTBA

3) To, uto auddy3usT TPOUCXOTUT TOJBKO B TBEPIBIX
TEaax

12



3amanue

Bapuantsl oTBETOB

4) abCoIOTHOE 3HAYCHUE BeMYMHBI D dy3un

10

O} PEeKTUBHBIM AUAMETPOM MOJIEKYITBI
d Ha3bIBaeTCs

1) MUHHMaIbHOE pPACCTOSHHE, HAa KOTOPOE MOIYT
NpUOIM3UTECS  MOJICKYJIBl APYr K JAPYyry MpHu
CTOJIKHOBEHHH *

2) HauOousbIas miomaab B3auMOJCHCTBUS MOJICKYIT
IIPH UX COYJIAPCHHUH

3) BelMMYMHA, IIOKa3bIBAIOINAs  MHHHMAIbHOE
paccTosiHue, Ha KOTOPOM MOTYT HaXOJUThCS JIBE
MOJICKYJIBI

11

UTo0 3HAYUT MOTOK (PU3UIECKOM
BEJIMYMHBI?

1) TToTok (u3MYECKO# BEIUYUHBI PABEH KOJHUYECTBY
STOM BENWYUHBI, TEPEHOCUMOW uepe3 3aJaHHYIO
MOBEPXHOCTh B €AMHUILY BPEMEHU. *

2) TIoTOK — 3TO MOCTOSHHOE IEepEeMEIlEeHHEe Macc
JKUJIKOCTH WJIM Ta3a B ONPEACIEHHOM HallpaBIeHUU
3) TIloTok - 3TO KOJMYECTBO MEPEHECCHHOM
(bu3nYeCKOil BENTUYMHBI U3 OJHOW YacTU CHCTEMBI B
JIPYTYIO, TIOJT IEHCTBUE BHEIIITHUX CHUJI

12

CTaI_II/IOHapHaSI CHUCTEMA 3TO

1) Cucrema, KOTOpasi HAXOIUTCS B PaBHOBECHH C
OKpYXarolien cpenoit *

2) CucreMa, KOTOpas HE U3MCHSETCSA B TCUCHHH
BpEMEHU

3) Cucrema uMeroIIas OJuH HEU3MEHHBII mapaMeTp,
KOTOPBIE €€ XapaKTePU3yeT

13

Yro Takoe sABJICHUE nepeHoca?

1) rpymnmna MIPOLIECCOB, CBSI3aHHBIX c
HEOJHOPOIHOCTSIMHA IIJIOTHOCTH (muddyzus),
TeMmreparypbl (TEIUIONPOBOJHOCTb) U CKOPOCTH
YIIOPSIOYEHHOTO TIEPEMEIICHUsT OTIENBHBIX CIOEB
BelecTBa (BA3KOCTh) *

2) CBoiicTBa CHCTEMBI, TIEpEIAIOIINECS OT OJHOU e
YaCTH K JIpYyroii, MocpeiCTBOM BHEIIHUM CHJI

3) SIBnenus, KOTOpBIE CIIOCOOCTBYIOT
BO3HHUKHOBEHUIO TIEPEHOCA B TBEPIBIX TellaxX
MOCPEJICTBOM BHEIIHUX CHJI

14

CoOTHOIICHUSIMH B3aUMHOCTHU OH3arepa

1) Ji= LaX1 + Li2X2 + -+ + LuXi + ...+ LinXn
*

)=
Dp kT

3 =-"M

av s as y

15

®wu3s. cmpicn ko3 dunnenta muddy3un:

1) oH paBeH Macce BellecTBa B KI, KOTOpas
riepeHocuTest uepe3 1 M2 MOBEPXHOCTH,
PAaCIIOIOKEHHOM TIEPIICHIUKY/ISIPHO TOTOKY 32 BpeMs,
paBnoe 1 ¢ *

2) W3MCHEHHE  KOHICHTPAI[MM  PEarupyromux
BCIICCTB B CAVMHUIY BPCMCHU

3) IlepememnieHne MOJEKYNl MM aTOMOB B BEILECTBE
OIPEJICIICHHBIM 00Pa30M IpH 3aJaHHOI TeMIepaType
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16

Ilepemerienuss BewiecTBa, 4acTHIl B
MpocTpaHcTBe (B cpeae) C OIHOH
00JIaCTH C BBICOKOM KOHIIEHTpAIUEH B
IPYTYIO o0nactp c HU3KOU
KOHILICHTpallMeH, MNPUBOMAIIMM K
CaMOIIPOU3BOJILHOMY BBIPABHUBAHUIO
KOHLIEHTPALIUN 110 BCEMY

Muddysus

3ananue

BapI/IaHTBI OTBCTOB

3aHMMaeMOMy OOBbEMY, Ha3bIBaeTCA

17

JInneitnoe MIPUOJTMKCHHE TUTST
nporeccoB MU y3un OnMChHIBACTCS

3akonoMm duxka

18

Cucrema, KOTOpasi HAXOJIUTCS B
PaBHOBECHH C OKPYXAIOUIEH CpeIon

CTaI_II/IOHapHaH CHUCTEMA

19

UbuM ypaBHEHHEM OIHUCHIBACTCS
nud¢y3us B TBEpIOM Tene?

ypaBHeHUEM Duka

20

Cpennee paccrosiHue, KOTOpOe MpoJieTaeT
MOJIEKyJia MEXIY TIBYMS
IOCJIC0BATEIIEHBIMU CTOJIKHOBEHHSIMHU
Ha3wIBaeTcy ..7

Cpenneii qimmHON cBoOOHOTO TIpodera

21

XapaKkTepu3yeT CKOPOCTh JU(PPy3uu aToma
13 OJTHOTO BEILeCTBa B JPyroe npu
IMOCTOAHHOM ITOTOKE BO BPEMCHHU 3TUX
aTOMOB M HEU3MEHHOM I'PAIUEHTE UX
KOHILIEHTpALUHU. ...

ITepBbsIii 3akoH Puka

22

3anuimure ypaBHeHHE oToka quddysun

jp = —DgradC

23

TernoBol MOTOK (, IPOTEKAIOLUN Yepes
EAVHULLY IIOBEPXHOCTH, 3a/1aeTCs
IPAaJMEHTOM TEMIIEPATYP U OIpPEACIAeTC

o oT_
dbopmymnoit g = —A~ . UTo 310 3a 3aKOH?
ox

3akoH Dypbe

24

SIBnenune Bo3uukHOBeHus DJIC Ha KOHIIAX
OCIEeA0BATECIBHO COCJIMHEHHBIX
Pa3sHOPOIHBIX MPOBOAHUKOB, KOHTAKTHI
Me>1<11y KOTOpBIMI/I HaXoOsTCA HpI/I
pa3IMYHBIX TEMIEpaTypax 37o...7

Db dexT 3eedbexa

25

TepMoanekTpudeckoe sIBICHHE TepeHoca
SHEPTUU pu TTPOX 0K ICHUH
ANEKTPUYECKOTO TOKAa B MECTE€ KOHTAaKTa
(cmast) IByX pa3HOPOIHBIX MPOBOJIHUKOB,
OT OJIHOTO MPOBOJIHUKA K JIPYTOMY
Ha3bIBACTCS

Dddexrom [enbThe

26

3aKOH, ONMMCHIBAIOIINN M3MEHEHUE 001
KOHIICHTPALIMK b yHIUPYIOIIETO
BEIIIECTBA B KaXXJOM TOYKE CPEbI
Ha3bIBACTCS

BropbeiM 3akon0M Duika

27

Kakyto ¢pu3nueckyro BeTUUNHY ONMCHIBACT

creaytoras popmysna: 4
pc

TemriepaTypOIpoBOIHOCTb

28

Kaxk Ha3piBaeTcs cienyroiee ypaBHEHHUE:
E

D=De—-

0 kT

VYpaBHeHue AppeHnyca

29

Urto onmceiBaet hopmyna je = —jgrade

[Ipouecc nepenoca HocUTENEH 3apsia
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‘ 30 ‘ [IlecTumepHOE IPOCTPAHCTBO HA3BIBACTCS @Da30BbII IPOCTPAHCTBOM

KpuTtepun u mkajna oueHuBaHusi

Onenka

Kpurepumn oueHkun

¢ 45 no 50 6ayutoB

CTyneHT T0JDKeH B pellICHUH 33/1a4H 1I0Ka3aTh BJIaJICHHUE:
- OCHOBHBIMHU TEOPETHYECKHMHU METOJaMU PELICHUS 3a/1a4
CTaTUCTHUYECKON (PU3UKH;

- YUCJICHHBIMH METOJAMH CTaTHCTUYECKUX PABHOBECHI

¢ 36 no 44 6axnoB

CTYIIGHT JOJIKCH B PCIICHWHU 3a/Jla4 1TOKa3aTb JOCTATOYHOC BJIAJICHUC!

- OCHOBHBIMHU TEOPETHYECKHMHU METOJaMU PELICHUS 3a/1a4
CTaTUCTHUYECKON (PU3UKH;
- YUCJICHHBIMH METOAMH CTaTHCTUYECKUX PABHOBECHI

¢ 25 1o 35 6auioB

CTyzmeHT IOJDKEH B PeIlIeHHUH 3a/1a4y 110Ka3aTh o0l1ee BlIaJeHue:
- OCHOBHBIMH TEOPETHYECKIMH METOIAMH PEIICHUS 3a71a4
CTaTUCTHUYECKON (PU3UKH;

- YUCJICHHBIMH METOJAMH CTaTHCTUYECKUX PAaBHOBECHI
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