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AHHOTauMs K padoueil mporpaMme JUCUHUIIIMHBI
«CnekrpomeTrpusi po0d BHELIHEH cpeabDy

Kypc npeanasHadeH Jj1st CTyJICHTOB O4HOM (DOPMBI OOyUEHHMS, TIO HAPABJICHUIO
noarotoBku 14.03.02 «SnepHblie pU3uKa U TEXHOIOTHUNY.

Kypce «Cnexrpomerpusi mpoO BHEIIHEH cpeibl» OTHOCUTCS K 0a30BOM yacTu
b1.B.JIB.1.2 mepBoro ©OjoKa, JUCHUIUIMHBI 10 BBIOOPY. TpynoéMKoCcTh
IUCHUIIMHBI — 5 3aueTHbIXx emubui, 180 akageMHYeCKHX  YacoB.
[IpenycmaTpuBaroTcs JICKIIMOHHBIE W J1a0OpaTOpHBIE 3aHATHS C HCIIOJIb30BAHHEM
METOOB aKTUBHOTO OOyUYCHHS.

Ieab ocBOeHUSI TUCHUIIJIIMHBI:

[lenbto ocBOEHUS YUeOHOM NUCIUTIUHBI SIBISETCS:
- V3y4YE€HUE JETEKTOPOB Il PETUCTPALUU SIACPHBIX U3JyUYEHUH,

- U3y4eHHE  METOJOB  HM3MEPEHUsI  OCHOBHBIX  SACPHO-(PU3MUECKUX
[1apaMETPOB MCTOYHUKOB MOHU3UPYIOIIUX U3JIYYCHHM.

MecTo nucuuiuinebl B cTpykrype OOII:

JlucuuIiinHa OTHOCUTCS K BapUATUBHOM YacTH MPOo(EeCCUOHATIbHOTO MOTYJIS.
JIisi  ycHemHoro OCBOEHHMS y4eOHOro Kypca HEOOXOQUMO 3HaHHE pa3/ielioB
JTUCHUILIIMH: Kypc o0miell Pu3nKu, Kypc SKCIEpUMEHTAIbHON siIepHON (U3UKH,
KypC OCHOB TEOPUHU BEPOATHOCTH U MATEMATUYECKON CTATUCTUKH.

JUis ycrienrtHoro u3y4eHus: TUCHUIUIMHBI « CIIeKTpOMETpHS o0 BHEITHEH cpenpD» Y
OOyJarommxcsi JOKHBI OBITh CHOPMHUPOBAHBI CIEAYIONINE TMPEABAPUTEIbHBIC
KOMITETCHITHH
OK-1 - BrmameHueM KyJbTypoll MBIIUIEHUS, CIOCOOHOCTBIO K O0OOOIIEHHIO,
aHaJ U3y, BOCIPHUATHIO WH(OpMAIMU, MOCTAHOBKE IIEJIM M BHIOOpY MTyTeil ee
TOCTHKCHUS

OIIK-1 - yMeHHe HCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
TUCIHUIUIMH B  TPOo(ECCHOHAIBHON AEATEIBHOCTH, IPUMEHSITh METOMIBI
MaTE€MaTUYEeCKOr0  aHajiu3a W  MOJICJIMPOBAHMS, TEOPETUYECKOIO U
AKCIIEPUMEHTAJIbHOT'O UCCIIEIOBAHMUS.

B pe3ynbraTte n3ydeHus JaHHON AUCITUILIMHBI y 00yJaroImuxcs GOpMHUPYIOTCS
CIIeyIonue OOIMEKyIbTYpHbIE M TPO(ECCHOHATBHBIE KOMIETCHIINH (JIEMEHTHI
KOMITETCHITUM ).

Koa u ¢popmyiiuposka

Irtansl GopMHPOBAHNS KOMIICTCHIIUH
KOMIeTeHIIMH

[IK-3 TOTOBHOCTBIO K | 3Haer TEPMHUHOJIOTHIO, KOTOpas IPUMEHSAETCS B CIEKTPOMETPUH U
IPOBEICHUIO ¢busnueckux panuoMeTpum;

9KCIEPHUMEHTOB 10 33aJaHHOM TEXHHYECKHE CpelCTBa A H3MEpPEHHs OCHOBHBIX IapaMeTpOB
METOMKE, COCTaBJICHUIO 00BEKTOB UCCIIEI0BAHNUS;




OIIMCaHUuA IMPOBOJANMBIX
UCCIICJOBAHUN W  aHaIU3y
pe3yIbTaToB

[1K-4 - CIOCOOHOCTH
HCIOJB30BaTh  TEXHUYCCKHE
cpeacTBa UL M3MEPEHHs
OCHOBHBIX napaMeTpoB
OOBEKTOB HCCIENOBAHUSA, K
MOATOTOBKE  JNaHHBIX  JUIA
COCTaBJIEHUS 0030POB.

MPaKTUYECKUE TPUIOKEHHUS TEXHIHUECKUX CPEICTB CIIEKTPOMETPHU
U painOMEeTpUHN
OCHOBHBIE TJIABUJIA IPUMEHEHHS CPEJICTB 3aIIUTHI.

peuraTth 3a/1a4u IMPUKIAAHOTO U TCOPETUICCKOI'O XapaKTepa,

VYmeer
MOJIB30BaTLCS TaOJIMIIAMA, METOMMYKAMU, KaTaJIoTraMu;
OCHOBHBIMH MaTE€MaTHYeCKHMH MeToAaMu 00paOOTKH Pe3yIIbTaToB
SKCHEPUMEHTA, HCTONb3YeMBIMH CHEKTPOMETPUH H PaTHOMETPHH
Bnageer SIIEPHBIX U3JIyYEHUH .

HaBBIKAMH CAaMOCTOSITEIbHON paboThl ¢ y4eOHOM W HaydHOH
JIUTEpaTypou.

Jliist popmMupoBaHusl BhIIIEYKA3aHHBIX KOMIIETEHIIUN B paMKax JUCIUILTAHBI
« CHekTpoMeTpusi W paguoOMETpUsi SAJEPHBIX M3IYUYECHUN » MOPUMEHSAIOTCS

CJICIYIOIINE METO/Ibl aKTUBHOTO M MHTEPAKTUBHOTO OOYyUCHHUSI:
® npoOyieMHas JEKIHS;
® [IOATOTOBKA JICKIIUH C TIPE3CHTAIIUSIMH,

® JHCKyCCHA.




AHHOTanus K padoyeil mporpamMme M CIUAINIAHBI
«Du3nYecKue MeToAbl NCCIeI0BAaHUS BellleCTBA
PaGouass mnporpamma gucuuIiUiuHbl «DU3NUECKHE METOIbl HCCIIEIOBAHUS

BEILIECTBA» pa3paldoTaHa /it CTyAeHTOB 3 Kypca Hanpasienus 14.03.02 «Aaepubie
¢bu3uKa U TEXHOJOTUM» B cOOTBeTCTBUM C TpeboBaHusmu OC BO mo ganHoMmy
HaIpaBJICHUIO.

HMucunminHa «®OU3MUecKue METOAbl MCCIEHOBAHUS BEIIECTBa» OTHOCUTCA K
pazneny b1.B./IB.2.1 BapuaTtuBHOI YacTu yuyeOHOTO TUIaHa.

OO6mast TpyJIOEMKOCTh OCBOCHHUS JUCITUILINHBI cocTaBisieT 180 yacos.
Y4eOHbBIM IJJAHOM  TMPEAYCMOTPEHBbl JIEKIIMOHHBIE 3aHATUs (36  4acoB),
npaktuueckue 3aHaTus (18 yacos), camocTtosiTenbHas padota cryaenra (126 yac.).
JucuuiuiiHa peanusyercs Ha 3 Kypce B S5 cemecTpe.

CopnepxaHve NUCIUIUIMHBI OXBaThIBAET KPYr BOIMPOCOB, CBSA3AHHBIX C
(U3MYECKUMU METOJaMH HCCIEIOBAaHUSI COCTaBa U CTPOCHUS BEUIECTBA B
Pa3TUYHBIX arperaTHbIX COCTOSHUSAX: (U3MUECKUMU OCHOBAMU METOJIOB, MPSAMON U
oOpaTHOM 3ajayaMH UCCJEIOBAaHUM, XapakTepoM HHGOPMALUU O BEIIECTBE,
puUOOPHOM peann3annuein MeToa.

Jucunmine « PU3ndecKue MeToIbl UCCIEA0BAHUS BEIIECTBA» JOTUUECKU U
COJZIEpKaTENbHO CBsI3aHa C TAKUMU KypcaMH, Kak « MolekymnsipHas pu3nkay,
«CHeKTpOCKOMus OMOJIOTMYECKUX U METUIIMHCKHX O0M000BEKTOBY, «DU3uKa
aTOMOB U aTOMHBIX SIBJICHUN» U JIp.

VY4yeOHO-MEeTOIMUECKU KOMIUIEKC BKJIIOYAET B ceOsl:

® pabouyro NporpaMMy AUCIUIUIMHBL

® KpaTKue OIIOPHBIE KOHCIIEKTHI Kypca;

® KOHTPOJIbHO-U3MEPUTEIBHBIE MATEPUAIIBL;
® CIMCOK JUTEPATYPHI.

Jlis ycrenrHoro u3y4deHwsl JUCIHIUTMHBI «PaanannoHHass METPOIOTHSY Y
oOydJarommxcsi JTOJKHBI OBITh CHOPMHUPOBAHBI CIIEAYIONINE TPEABAPUTEIILHEIC
KOMITETEHIIUU:

® TOTOBHOCTh K CaMOpPa3BHUTHIO, IIOBHIIICHUIO CBOCW KBATHM(PUKAIUA U
mactepcrBa (OK-6);



® CHOCOOHOCTh OCO3HaBaTh COIMAIBHYIO 3HAYMMOCTH CBOCH Oymymiei
npodeccuu, IEMOHCTPUPOBATh BBICOKYID MOTHBAIIMIO K BBITTOJHEHUIO
npodeccruoHabHOM aestenbHOCTH (OK-8);
® CIOCOOHOCTh  HCIIOJIb30BaTh  HAYYHO-TEXHHUYECKYHD  HMH(OpMaImio,
OTCUECTBEHHBI H 3apyOe)KHBI OIBIT 1O TEMATHKE WCCISIOBAHMS,
COBPEMCHHBIC KOMITHIOTEPHBIC TEXHOJIOTHMH ¥ WH(POPMAITMOHHBIC PECYPCHI B
cBoelt npeamerHoit obmactu (I1K-1).
B pesymerate wW3yuyeHUs JaHHOW JUCHUIUIMHBI Y CTYASHTOB (OPMHUPYIOTCS
Cleaylolue OOIIEeKYJIbTYpHbIE/  00lIe00pa3oBaTeibHbie/ MpodecCuoHaIbHbIE
KOMIETCHIINH (DJIEMEHTHI KOMITETEHITH ).

Kon u ¢popmynnpoBka Jrtansl GopMUPOBAHUS KOMIIETCHIIUH
KOMIIEeTEeHIINH

[1K-3 T'0TOBHOCTB K NPOBEJCHNIO | 3HAET HEOOXOMMMYIO  JJIsl  MpOBeleHHS  (DUBHYECKHX
(pM3MIEeCKUX SKCOEPUMEHTOB IIO SKCIEPUMEHTOB HH(OPMAITHIO
3a,Z[aHHOI>i MCTOONKE, Ymeer COCTAaBJIATH OIMCAHUEC MIPOBOAUMBIX I/ICCJIC,HOBaHI/Iﬁ
COCTaBJICHUIO onucanus | Braameer METOJaMU TPOBEACHUS HUCCIEAOBAaHUN M aHAIU30M
MNPOBOAMMBIX HCCICIOBAHUU U PE3yIbTaTOB
aHaJIM3y Pe3yJIbTaTOB
I1K-4 Croco6HOCTE | 3HaeT OCHOBHBIC IIpaBHJIA IOATOTOBKHA OTYETOB IO
HCIOIB30BATH TCXHUYICCKUE Hay4YHO-UCCIIEI0BATEIbCKON pabore,
CpeacTBa A M3MCPCHIA TpeOOBaHUS K HAyyHbIM IMYOJUKaUsM U
OCHOBHBIX N1aPaMETPOB 06BEKTOB Npe3eHTalUAM; CTaHIapThl 0hOopMIIEHHS paboT
HMCCJICIOBARIA, K TOMTOTOBKE | gy o0y GopmympoBath UTOTH IPOBOIMMBIX

JaHHBIX JJIsL COCTAaBJICHUA

I/ICCJ'Ie,Z[OBaHI/Iﬁ B BHAC OTYETOB H HAaYy4YHBbIX
0630pOB, OTYCTOB HW HAYYHBIX

myOJTMKaIuii, BeIpaOaThIBaTh PEKOMEHIAIUH 110

yOIuKaIHil.
MIPAKTHYECKOMY HCIOJIB30BAaHUIO IIOTy4YEHHBIX
pe3yAbTATOB.

Bnaneer HaBbIKAMU IOATOTOBKH 0030pOB U OTUYETOB IIO

pe3yabraTaM — IPOBOIUMBIX  HCCIIECIOBAHHM,
HOATOTOBKHM HAyYHBIX IyOIUKaLui U 3asBOK Ha
n300peTeHusl.

IK-5 I'oToBHOCTB K | 3HaeT MaTepual Kypca

COCTaBJICHHIO OT9CTa 1o | Vmeer JIOCTYMHO U (aKTUYECKU BEPHO H3IJIOKHUTh

BBIIIOJITHCHHOMY 3a1aHUIO, K I/ISYLIGHHI)II\/'I Marepual

y4aCTHUIO BO BHCAPCHUHN

pe3yabTaTOB  MCClenoBaHMM M | Brmameer HEOOXOIMMON TEPMHMHOJIOTHEH, MOHATHSIMH U

pa3padoToK. NIPUMEHIEMBIMH METOAAMH

Jlis popMHUpOBaHUS BBIIEYKAa3aHHBIX KOMIIETEHIIMH B paMKax TUCIUIUIMHBI
«PaguanioHHass ~ METPOJOrUs»  NPEIyCMOTPEHBl  CIEAYIOIIUME  METOJBI
AKTUBHOT'O/MHTEPAKTUBHOTO  OOYYEHUS: nexuus-oecena; IpyIIIoBas
KOHCYJIbTalus (AJ11 NPAKTUYECKUX 3aHATHH).




AHHOTanMs K padoyeil nporpaMmme IHCUUIIIMHBI
«MexaHuKka, JJIeKTPUYECTBO 1 MATHETH3M»

JNucuumnuna «MexaHnuka, anektpudectBo u  wMarHetusm» (b1.B.O/I.1)
MpeIHa3HAuYeH JUIsl CTYAEHTOB OYHOM (pOpMbI OOyUYEHUsI HANPABIEHUS TOATOTOBKU
14.03.02 «SnepHbie pU3MKa U TEXHOJIOTUN.

OO0mast TpyAOEMKOCTh OCBOCHHMSI JUCUUIUIMHBI COCTABISIET 5 3a4€THBIX
eaunull (180 yacoB). Y4ueOHBIM IUIAHOM NPETLYyCMOTPEHBI JIEKIIMOHHBIE 3aHSATHS
(54 gaca), mpaktuueckue 3aHaTus (36 yacoB), camocTosATeNIbHAs paboTa CTyAeHTa
(90 gacoB), kKoHTPOJB (27 "acoB). JucuuruinHa peanusyercs Ha 1 kypce B 1-M u
2-M CEeMeCTpax.

JMucuuminHa «MexaHuKa, 3J€KTpUYECTBO M MArHeTH3M» JIOTUYECKU U
COJIEP)KATENBHO  CBSI3aHA € JPYIMMH  M3yYaeMbIMH  JUCUUIIMHAMMU:
«Maremarndeckuii aHanu3», «BEKTOpHBIN W TEH30PHBIN aHAIN3», «Anredbpa» u
«AnHanmutuyeckas — reomeTpusi», «JuddepeHnuanbEple W WHTErpajbHBIC
YPaBHEHUS , BAPHALIMOHHOE UCUHCIIEHUEY, « TeopeTnieckas MEXaHUKay.

Paznen «Mexanuka, 3JIEKTPUYECTBO M MAarHeTU3M» — O3TO BaXKHEHUIIUU
paszen Kypca «oOiieid (pu3NKh», TaK KaK OH COJEPKUT OCHOBHBIE CBEJEHHUS O
BOKHEUIINX (PUBMUECKUX TMOHATUAX (KMHEMATHYECKUX U JUHAMHYECKHUX),
3aKoHaX, ()akTax M MPUHLHUIIAX, YTO SBIAETCS HEOOXOIUMBIM (DAKTOpOM Mpu
U3yYeHUM JpPYruX pas3felioB Kak Kypca oOmed ¢Gu3NKu Tak W JIPYTux
€CTECTBEHHBIX JUCIMIUIMH crienuaabHocTel [IIKOMIbI €CTECTBEHHBIX HAYK

Ilenamu ocBoeHus y4eOHON IUCUUILTUHBI «MexaHuKa, JJIEKTPUYECTBO U
MarHeTu3mM» ABIAETCS (POPMUPOBAHUE y CTYJICHTOB SICHBIX TIPEJCTABICHUN 00
OCHOBHBIX TOHSTUSX W 3aKoHaX (U3UKU, CTUISA (PUIUYECKOTO MBINIICHUS,
COBPEMEHHOW Hay4yHOW KapTuHbl Mupa. Kypc «MexaHuka, 3JIEKTpUYECTBO H
MArHeTU3M» JIOJDKEH MPUBHUBATH CTYJIEHTAM BBICOKYIO KYJBTYPY MOJCIUPOBAHUS
BCEBO3MOXKHBIX SIBICHUM U TPOLIECCOB (TEOPETHUYECKUE OCHOBBI MEXAHUKH),
3HAKOMHUTh C HAYYHBIMU METOJIaMHU, a TAK)KE MOATOTOBUTH OOIIETECOPETUUECKYIO
0a3zy Ui OPUKIATHBIX W OpOQMIMPYIOMIUX AUCIHUIUINH, a TakKKe MNpPUBHUBATh
HABBIKW IKCIEPUMEHTAIILHOTO UCCIIEAOBAaHUS TEX WM MHBIX (DU3UUECKUX SBICHUN
U TPOIIECCOB, HAYYUTh pabOTATh C U3MEPUTEILHBIMU MPUOOPAMU U COBPEMEHHBIM
AKCIIEPUMEHTAILHBIM 000PYIOBAHUEM.

3aoauamu OCBOCHUS SIBIIAIOTCS:

- CO37laHUE OCHOB TEOPETHUYECKOM IOATOTOBKM B oOmacth «MexaHuka,
BJIEKTPUYECTBO W MArHETU3M», MO3BOJISIIOIIEM OpPHUEHTUPOBATHCS B IOTOKE
HAYYHOU U TEXHUYECKOW WHMOpMaInH;

- U3YUYCHHE OCHOBHBIX bu3IIecKux SIBJICHUH, OBJIAJICHUE
(byHIaMEHTaTbHBIMU TIOHSITHSIMH, 3aKOHAMH U TEOPUSMH K MEXaHUKH, a TaKXKe
MeToAamMu (PU3NYECKOTrO UCCIIEIOBAHNS,

- hopMHUPOBaHUE HAYYHOTO MBIITUICHUS

- BBIpa6OTKa Ha4YaJIbHBIX  HABBIKOB IIPOBCIACHHA  OKCIICPUMCHTAJIbHBIX
I/ICCJ'IG,Z[OBaHI/Iﬁ C MPUMCHCHUCM COBPEMCHHLIX I/IH(bOpMaIII/IOHHBIX TEXHOJIOTUM



OIIEHKH MOTPENTHOCTH U3MEPEHHUI;

- popMupoBaHe MPOPECCHOHATHPHOTO OTHOIICHUS K MPOBEIACHUIO HAYYHO-
MCCIIEIOBATEIbCKUX W MPUKIAIHBIX padOT, pa3BUTHE TBOPUYECKONH MHUITMATHBEI U
CaMOCTOSTSIbHOCTH MBIIIIJICHUS.

- OBJIaJICHHE TMpUEéMaMu UM METOJaMU PEIICHUS KOHKPETHBIX 3a/lay U3
paszena MeXaHUKa;

B pesyaprare wu3yueHus JaHHOW JUCHUIUIMHBI Yy  OOydYaromuxcs
bopMUPYIOTCS CEAYIOIINE KOMIIETEHITUN (JIEMEHThBI KOMITETCHITUH):

-OIIK-1 CIIOCOOHOCTH HCII0JIb30BaTh OCHOBHBIC 3aKOHBI
€CTeCTBEHHOHAYyYHBIX  JUCHUIUIMH B  IPOQECCUOHATILHOW  JIESITEIHHOCTH,
NPUMEHSATh ~ METOJbl ~ MaTeéMaTH4YeCKOro  aHajiu3a W MOJCIMPOBAHUS,
TEOPETUUECKOT0 U IKCIIEPUMEHTAIBHOTO UCCIIEI0BAHUS,

-1IK-3 roToBHOCTH K TPOBEACHUIO (UBUYECKUX IKCIEPUMEHTOB TIO
3aITaHHOM METOJIMKE, COCTABJICHUIO OIMHUCAHUS MPOBOJAUMBIX HCCIEIOBAHUN U
aHaJIU3y PEe3yJIbTaTOB.

Koz koMnereHumu Otanbl GOpMUPOBAHMSI KOMIIETEHLIUU

OIIK-1 crmocoOHOCTD 3HaeT OCHOBHBIE 3aKOHBI, TEOPUHU, MOJECIH, THUIOTE3bI
UCIIOJIb30BaTh ¢buzuKu

OCHOBHBIE  3aKOHBI Ymeet [lomyuyatb u  0000maTh  TEOpEeTUYECKHE U
€CTECTBEHHOHAYUHBIX JKCIEPUMEHTATbHbBIE Marepuabl Hay4yHO-
TUCIUTUTAH B UCCIIEZI0BATENbCKUX pabotax, aHAJIU3UPOBAThH
npodeccuoHaIbHON ¢u3nyeckue SBIEHUS W TPOLECCHl NPHU PelICHUU
JESITEIbHOCTH, npodecCHOHATBHBIX 33124

IPUMEHATh  METOJBI Brnaneer | cocraBnsier — HaydyHble ~ OT4Y€TBl, O030pHl IO
MaTeMaTH4ECKOTro pe3yabTaTaM BBIIOJIHEHUS UCCIIEI0BAaHUM.

aHaJn3a U

MOJIETMPOBAHUSI,

TEOPETUYECKOT0 U

AKCIEPHUMEHTAIBHOTO

UCCIIeIOBAHUS

IIK-3 roroBHOCTHL K 3Haer 3amaun (hU3HKY, armapar MaTeMaTHIeCKOro aHaJIH3a,
IIPOBEICHHIO TEOPHU BEPOSITHOCTEH, MATEMATHUECKON CTATUCTUKH.
¢busngeckux Ymeer [IpumenaTH 000011aTh, AHAJIU3UPOBATh
HKCIIEPUMEHTOB IO uHpOpMaLMIO,  NPUMEHSET  ammapar  TEOpHUH
3alaHHOM METOJMKE, JITOPUTMOB, (DU3UKH TEOPUU BEPOSTHOCTEH.
COCTaBJICHUIO Bnaneer | HaBbikamu ~ pa®oTel ¢ 9KCHEpUMEHTAJIbHBIM
OTNHCaHUs 000pyIOBaHUEM, METOAUKAMU HKCIHEPUMEHTATbHBIX
MPOBOJMMBIX WCCIIeIOBAaHUN, HaBbIKAMHU pabOTBl C HAy4yHOH H
HCCIIETOBaHMI u METOAUYECKON JTUTEPATYPOil.

aHAJIU3Y PE3yabTaTOB

I[J'IH @OpMHpOBaHI/IH BbBINICYKA3aHHBIX KOMHCTGHHHﬁ B paMKax IUCHUILIWHBI
«HazBanue» MPUMCHAIOTCA CICAYIOINEC MCTOAbI aKTUBHOTO/ HHTCPAKTUBHOI'O

oOy4deHUs: «IeKIUs-0ecena», « IUCKYCCUsI».






AHHOTanMs K padoyell nporpaMmme JUCUMILIHHBI
«YpaBHeHUs] MATEeMAaTHYEeCKOH PU3HKID)

JucuuminHa «YpaBHEHUsS MareMaTHueckol ¢u3uku» paszpaboTaHa st
CTYJICHTOB 2 Kypca HampasieHusi noarotoBku 14.03.02 «Snepubie (usuka u
TEXHOJIOTUNY», Tpoduiab «DPU3UKa aTOMHOTO sipa M YacTHUI» B COOTBETCTBHUH C
tpedoBanusimu OC BO JIBDY no nanHOMy HampaBIeHUIO.

JucuuminHa «YpaBHEHUsSI MaTeMaTHYECKONW (PU3BUKK» OTHOCATCS K paszieny
b1.B.O/1.12 o6s3aTenbHBIX AUCIUILIINH BApUATHUBHOM YacTH y4eOHOTO IIaHa.

OO6mast TPyJI0EMKOCTh JUCIHUIUIMHBI COCTABISIET 4 3a4eTHBIX eauHull, 144
yaca. Y4eOHbIM IUIAHOM MPEAyCMOTPEHBI JEKIIMOHHbIE 3aHaTus (36 yac.) u
npaktudeckue 3aHsaTus (54 gac.), camoctostenbHas padora (90 yac., u3 Hux 36
yac. OTBEJICHBI Ha dK3aMeH ). JlucuumimHa peanusyercs B 4 ceMecTpe 2 Kypca.

N3yueHue NaHHOW TUCUUIUIUHBI Oa3UpPyeTCa Ha CIAEAYIOUUX NUCIUIUIMHAX:
«Matematnyeckuii aHanus», «JIuHeiiHas anreOpa», «BeKTOpHBIM U TEH30pPHBIH
aHanu3», «AHaluTUYeCKas reoMeTpus», «JuddepeHunanbHbie 1 UHTErPATbHBIC
YpaBHECHUS»

Heab wu3yueHus JUCHMIUIMHBI — HAYYUTh CTYACHTOB MOCTPOCHUIO
MaTeMaTUYeCcKuX Mojesie (GU3nYecKux SBJICHUN U PEIICHUIO MOTYYaroIIuXcs IpU
ATOM MaTeMaTHYeCKHUX 3aj1a4

3agaun:

N3yunTh METONBI peIlIeHUs] Pa3IMYHBIX TUIMOB IU(PEepeHIIMaTbHBIX YPABHEHHH C
YaCTHBIMU TMPOU3BOJAHBIMU M TMPUOOPECTH MPAKTHUECKUE HABBIKM HMX PEIICHUS
M3Yy4YCHHE OCHOBHBIX MPUHIUIOB (DU3UKHU KOHJACHCUPOBAHHOTO COCTOSHUS;
HAYyYUThCS HCIOJB30BaTh CHENHAIbHBICE (YHKIIMU TPU PEIICHUH  3ajad
MaTeMaTHIeCKON (hU3UKH

Hay4YUThCS] UHTEPIPETUPOBATH MOJYUEHHBIE PEIICHMUS.

MPUOOPETEHUE HABBIKOB TMOCTPOCHUS MAaTeMarTMuyeCKUX MOJIEJEH MpU PEIICHUU
psaaa puznyUecKux 3aaay;.

Jlmg  ycnmemHoro wu3y4yeHus JUCHUIUIMHBL «YPaBHEHUsS MaTeMaTH4YeCKON
¢buzukn» |y oOydarouuxcs JOHKHBI  ObITh  C(OOPMUPOBAHBI  CIIEAYIOIIHE
npeaBaputenbHbie komrereHnuu: OK-1 - BiameHwem KyJbTypOd MBIILICHUS,
crocoOeH K 0000IIeHUI0, aHAIU3Y, BOCIIPUSATHIO HHPOPMAIUHU, TOCTAHOBKE 1€ U

BBIOODPY IMyTEH €€ TOCTUKEHUSI.
B pe3ynbraTte u3yueHus JaHHOW TUCHUIIIMHBI y 00y4Yaromuxcsi GopMUPYIOTCS

CIIeAyIOIIHE OOMIEKYIBTYpPHBIE/ 00IIETPOheCCHOHAIBHBIC KOMITCTCHITUN



Kon u Ortansbl GopMUPOBaAHNUS KOMIETEHINH
(¢popmyupoBka
KOMIIETCHII MU
OIIK-1. 3 METOJIBI PEIICHHSI PA3TUIHBIX THUIIOB
CrocobrocTs Haer nuddepeHInanbHbIX YpaBHEHUN
HUCIIO0JIB30BATh
OCHOBHDIC 3AKOHbI UCIIOJIb30BaTh CHCIMAJIbHBIC
€CTECTBEHHOHAYYHBIX | v aar MaTCMaTH4YCCKHC (byHKLII/II/I npu pCIICHUA
AVCLIUIUIMH B busnueckux 3aaauy;
npodeccruoHanbHON
JIEITEIbHOCTH,
NPUMEHSTb METO/IbI NPAKTHYECKUMH 3HAHUSMH TPUMCHCHHS
MaTeMaTH4ECKOro MaTeMaTHIeCKUX (DYHKITUH JIJIS peIICHHS
aHam3a u %
MOCIIHPOBAHHS, Burageer iaz[aq FITH YDABHCHHH,
PaKTHYCCKUMH HaBBIKAMHU PEIICHUS

TCOPETUICCKOI'O U o
>KCTIEPEMEHTATBHOTO nuddepeHnanbHbIX YpaBHEHUN ¢
N — YaCTHBIMH IPOU3BOTHBIMU

TK-5. 3HaeT TpeOoBaHMS K 0(hOPMIICHHIO

T'oroBHOCTS K 3naer KOHTPOJIbHBIX 3aJ[aHUH TI0 MPAKTUYECKUM
COCTaBJICHHUIO OTUYECTA 3aaHUsAM
IO BBIIIOJTHCHHOMY
3aJ]aHUIO, K yJacTUIO | YMEET YmeeT opopMIISITE KOHTPOJIBHBIE 3aJaHuUs
BO BHCAPCHHUU
pe3yJIbTaToB Bnaneet texuukoit opopmiienus

BJIAJIEET

WCCIIEIOBAaHUMN U
pa3paboToK

KOHTPOJIBHBIX 3aJJaHUH




AHHOTanMs K padoueii mporpaMMe TUCHUIINHBI
«IKOJIOTHUA»

Kypc mnpenHasHaueH njisi CTYACHTOB, OOYYalOIIMUXCS IO HaIpaBJICHUIO
noAroroBku HampasiieHus 14.03.02 «SlnpepHble ¢u3MKa U TEXHOJIOTHUNY,
cnenuanu3anuu  «®du3uka aTroMHOTO SApa W YacTHI» B COOTBETCTBUHU C
tpedboBanusiMu OC BO no 1aHHOMY HamnpaBlICHUIO.

TpyO€eMKOCTp JUCHHIUIMHBI COCTaBJSIET 2  3a4€THBIE E€IWHULBI /2
aKaJeMUUYECKHX 4Jaca (JeKuuu 18 yacoB, IpakTHUECKHUE 3aHATUSA 9 4acoB, B TOM
yucie ¢ ucnonb3zoBanueM MAO mpakTuueckue 9 yacoB, caMoCTOsTENbHAS paboTa
45 yacoB). ucuuminuHa ynurtaercs Bo 1 cemectpe 1 Kypca M OCHOBBIBA€TCsS Ha
o011e# MOATrOTOBKE CTYI€HTA, TOJIKO YTO MOCTYNUBILETO B YHUBEPCUTET.

JlucuuriuHa TeMaTUYeCKU CBsI3aHa CO 3HAHHEM OCHOB reorpaduu, OHOJI0THH,
xumun U pusuku. Kypc popmupyer 6a3oBbie mpeacTaBieHuss 00 SKOJIOTHH Kak
€CTECTBEHHOHAYYHOW JUCHMIUIMHE, (opMupyeT oOliee MpeAcTaBiIeHUE O
JEUCTBUA OCHOBHBIX 3aKOHOB M IPUHIMIIOB 3KOJOTHMH, W3y4aeT BIMSHUE Ha
OpPraHM3Mbl U KX COOOILECTBA HKOJIOTMYECKUX (akTopoB paszHoro Tuma. Kypc
dbopMupyeT NOHUMaHHE HEOOXOJUMOCTH TPUMEHEHUS (PyHIaMEHTAIBLHOTO 3HAHUS
IIPY M3YYEHUU BONPOCOB IPUKIATHON 3KOJOTWH, 3aTPATMBAET TEMBI OCHOBHBIX
HKOJIOTUYECKUX IPOOJIEM COBPEMEHHOM LMBUIM3ALMU W IMyTeW uX peunieHus. B
pe3ysbTaTe U3y4eHHMs Kypca CTYJEHT OCBOUT M CMOJKET IIPUMEHSATH B JAJIbHEUILIEM
HanOoJiee BaXXHbIE M PACTIPOCTPAHECHHBIE MOHATHS SKOJIOTMYECKON TEPMUHOJIOTUH,
OyZeT uMeTh TMpeAcTaBiIeHUE 00 OTKPBITHUSX M HCCIEIOBAaHUAX aBaHrapaa
COBPEMEHHOU JKOJIOTMYECKOM HAyKH, a TAKXKE O3HAKOMUTCS C CYLIECTBYIOLIEH
NPAKTUKOW MPUPOJIONOJIB30BAHUS U PEHIEHUEM HKOJIOTMYECKHUX Mpo0JIeM Ha
KOHKPETHBIX TpuUMepax paboThl JKOJOrOB B pasHbIX cTpaHax Mupa. Kypce
HACBIIIEH SPKUMH MpE3eHTAIMsIMHU, BKIOYaeT (OTO M BHAEOMATEpHAbI,
3aTparMBaoIlye aKkTyaJbHbIE OCTPhIE BOIIPOCHI M BHOCHUT BKJIAJ B (JOPMUpPOBaHUE
HIMPOKOT0 Kpyro3opa OyIyIlero BBITYCKHHKAa €CTECTBEHHO-HayyHOW mmkojbl. Ha
OCHOBE U3YYEHHOTO CTYIEHT CMOXET OCBauWBaTh Oojiee YIIIyOJEHHO Kak
(byHIaMEHTAJIbHYIO 3KOJIOTHIO U €€ HaNpaBJICHUs, TaK U pa3jMyHbIe MPUKIIaIHbIE
acmeKThl, B TOM WYHCJE CBS3aHHBIE C ero Oyxaymed mnpodeccrnoHaabHOM
JEATEIBHOCTBIO.

Oco0eHHOCTh Kypca — TPUEAMHCTBO KaXJI0TO pasjiefa — B KOHTEKCTE KaK0M
TEMbl CTYJEHT OCBOHUT (PyHAAMEHTAJbHbIE OCHOBbI 3JKOJOTHM, BKIIIOYAs
TEPMUHOJIOTMYECKHUI anmnapar, MO3HAKOMUTCS C MepeIoBbIMH JOCTHKEHUSIMHU U
y3HAeT O MPAKTHKeE IKOJOr0B B CTPaHaxX U3 pa3HbIX YacTel CBETa.

JucuunianHa HMMeeT JJIEKTPOHHYI0 TOAJEPKKY B BHJAE BJIEKTPOHHOIO
yuebHoro kypca Ha mmiargopme BlackBoard, Ha koTopoil pasmernieHsl Bce
HEOOXOJMMbIE MaTepHallbl: JIEKIMH, MPaKTUYECKUE 3a/laHus, MaTepuasibl st
CaMONOJrOTOBKH.

Leabio TUCHUIUINHEIL SBIIETCA — (QOPMUPOBAHKE Y CTYJECHTa EPBOKYPCHUKA
[konbl ecTeCTBEHHBIX HayK O0a30BbIX MPEACTABIEHUH OO0 OKOJOIMH Kak
byHIaMeHTaIbHON €CTECTBEHHO-HAYyYHOI JUCLUIUIMHE, MMOHUMAaHUS
HEOOXOJMMOCTH TMpPUMEHEHUS (PYyHAAMEHTAJbHOTO 3HAaHUSA MpPU HU3YyUYECHUHU




BONIPOCOB MPUKIATHON JKOJOTHH, a TaKXKe TMPEACTABICHUS O HAYYHBIX
JTOCTIDKCHHSIX B 00JIACTH DKOJIOTMH M IMPAKTHUYECKOM PEHICHUU 3KOJIOTHYECKUX
3aJ1a4y B Pa3IMYHBIX CTpaHax Mupa.

3agaum:

e m3yuyeHHe (YHIAMCHTAIBHBIX OCHOB S3KOJIOTHH: 3aKOHOB W IIPHHITUIIOB

NEUCTBUS  DKOJOTUYECKUX (DaKTOPOB Ha JKHUBBIE OPraHW3Mbl, MOMYJSAIUH,
COO0O0IIEeCTBA U DKOCUCTEMBI;

e 3HAKOMCTBO C COBPEMEHHBIMH MHUPOBBIMU HAyYHBIMU JIOCTHXKCHUSMH B
00J1aCTH PKOJIOTHH;

e BXOXJICHHE B aKTyaJIbHYIO npoOieMaTHKy COBPEMEHHOTO
IPUPOAOTIOIL30BaHUs, (OPMHUPOBAHNE TOHUMAHHS HEOOXOAMMOCTH TMPUMEHEHUS
GyHIAMEHTAIBHOTO 3HAHUS TPU PEIICHUH NPAKTUYECKUX 3a/lady dJKOJOTUU H
3HAKOMCTBO C JICUCTBYIOLIEH MPAKTUKOW SKOJIOTOB M3 Pa3HbIX cTpaH Mupa;

e (opMHUpOBaHUE 3HAHUSI OCHOBHOTO TEPMHUHOJIOTMYECKOTO ammnapara B
00J1aCTH PKOJIOTHUHU U TTPUPOJIONIOJIH30BAHUS U CIIOCOOHOCTH €T0 TPUMEHSITh.

JIns yCHENIHOrO0 HW3YYEHMs] JUCHUIUIMHBL «IKOJOTHS» Y O0ydarouuxcs
JIOJKHBI OBITH C(OOPMUPOBAHBI CIEAYIONINE TPEABAPUTEIbLHBIC KOMIIETECHIIU:

- COPMUPOBAHHOCTh MPEJCTABICHUNH 00 SKOJOTUYECKON KyJIbType Kak
YCIIOBUM JIOCTUKEHUSI YCTOMYMBOTO (COATTAaHCHUPOBAHHOTO) PAa3BUTHUSA OOIIECTBA U
PUPOBI, 00 SKOJOTUUECKUX CBS3SIX B CUCTEME «UEIOBEK-O0IIECTBO-TIPUPOIAY;

- ChOPMUPOBAHHOCTh ~ DKOJIOTMYECKOTO  MBIIUIEHUS W CIIOCOOHOCTH
VUYUTHIBATh U OILIEHMBATh HKOJIOTUYECKHE TOCIEJICTBUS B pa3HbIX cdepax
JEATEIIbHOCTH;

- BJIaJICHUS YMEHHUSIMU TPUMEHATHh JIKOJOTUUYECKUE 3HAHUS B >KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BBIITOJIHEHUEM TUIHYHBIX COI[UATBHBIX POJICIL;

- BJJaJICHUE 3HAHUSAMHU HKOJOTHMUECKUX HMIIEPATUBOB, T'PAXKIAHCKUX MPAB U
00s13aHHOCTEH B 00JIACTU HHEPTO- M PECYPCOCOEPEKEHHS B UHTEPECAX COXPAHCHHUS
OKpY>KarolIen cpejibl, 310POBbsl U O€30MaCHOCTHU KU3HU;

- chbOPMUPOBAHHOCTh  JIMYHOCTHOTO  OTHOIIEHHUS K  JKOJIOTMYECKUM
IIEHHOCTSIM, MOPaJIbHOM OTBETCTBEHHOCTH 3a DKOJOTUYECKHUE MOCIEACTBUSI CBOUX
JICVCTBHI B OKPYKAIOIIEH CPEE;

- cOPMUPOBAHHOCTH CIIOCOOHOCTH K BBITIOJIHEHUIO MTPOEKTOB DKOJIOTHYECKU
OPUECHTUPOBAHHOW COLHMAIBHOM HEATEIBHOCTH, CBA3aHHBIX C OKOJOTHYECKOU
0€30MacTHOCTBIO OKPY’KAIOIIECH CpeJbl, 30POBbEM JIIOJACH M TOBBIIICHHEM UX
IKOJIOTHYECKON KynbTyphbl (DenepanbHbli TOCYIapCTBEHHBIH 00pa30oBaTEIBHBIN
CTaHJapT cpeaHero (MmojHoro) odmero oopazoBanust oT 17 mas 2012 r. Ne413,
n3MeHEHHBIN npukazoM Nel645 ot 29.12.2014 MunoOpHayku Poccun).

B pesyabraTe uW3ydYeHHS JaHHOW JHUCHUILIMHBI Y  OOYyYaromIuXcCs
dbopmupyroTCs cieayrmnme oonenpopecCuoOHaNbHbBIE KOMIIETCHIIUN (2JIEMEHTHI
KOMITETCHITUMN ):



Kon u ¢popmy/iupoBKa KOMIETEHIIUH Jranbl GopMUPOBAHNS KOMIIETEHIIUM

OK-15 CHIOCOOHOCTBEO 0CO3HaBaTh OKOJIOTHYECKHE TPUHITUIIBI B 00JIaCTH

COLMANbHYI0 3HAYMMOCTb CBOCH Oyayuiei | 3Haer UCTIONB30BaHUs AJEPHBIX TEXHOJIOTHI

npodeccun, AEMOHCTPUPOBATH BBICOKYIO

MOTHBAIIMIO K BBITOJHCHHUIO MOCTaBUTh 3aJ[auy U3YyUEHHs SKOJIOTUIECKUX

npodeccroHaNBHO IeaTebHOCTH Ymeer N
npo0GiieM B poeccroHaIBHOM e TeIbHOCTH

Brnaneer TEPMUHOJIOTMUYECKUM alnapaToM AUCLHUIIINHBI

OIIK-1 - cHnocoOHOCTBIO HCIIONIB30BAThH OCHOBHBIE 3KOJOTMYECKHE IPUHLUIBI U 3aKOHBI

OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX | 3HaeT

JUCLUIUIMH B npodecCHOHANBLHOMN

ACATCIBHOCTH,  HPUMEHATL  MCTOIBI IPaMOTHO TIOCTABUTH 337129y H3ydeHHs

MaTeMaTHIeckoro anammsa " IKOCHCTEM, TTI06ANBEHBIX SKOTOTHIECKHX

MOZICTHPOBAHIS,  TCOpeTHieckoro  n po6JIeM, COBPEMEHHBIX TUHAMUYECKUX

SKCIEPUMEHTAIBHOTO UCCIICTOBAHUS Vatcor MpOLECCOB B PHPOJIE H TexHochepe. Ymeer
IIPOBOJUTH OLIEHKY aHTPOIIOI€HHOIO
BO3ACUCTBHUS Ha ypOBHE MOIYJIALUH U
co00I1eCTB, BKIIIOYAs 3HAHHE CTPYKTYPHBIX U
(YHKIIMOHAIBHBIX XapaKTEPUCTUK
TEPMHUHOJIOTYECKUM anmiapaToM AUCIUILTIHEL
«OKoJIOTHsI»; METOlaMH 0TOOpa U aHaIu3a
T'COJIOTHYECKUX U OUOJIOTHUECKUX TIPO0;
CHOCOOHOCTBIO K MCIIOIb30BAHUIO
TEOPETUYECKUX 3HAHUN B IPAKTUYECKON

Buageer

JIESITeTIbHOCTH U HaBBIKAaMH OPTaHU3aINH
KOMIUIEKCHOT'O JJOITOCPOYHOTO CIIEXKEHHS 3a
COCTOSTHAEM MPUPOIHOH Cpenbl 1
panMoHaIBHOTO IPUPOJONIONB30BAHUS.

Jiis popMHupoBaHUS BBINICYKA3aHHBIX KOMITETEHITMH B paMKaX TUCITUTUIAHBI
«DKOJIOTHS» TPHUMEHSIOTCS CIIEAYIONUE METOJbI AKTUBHOTO/ WHTEPAKTHBHOTO
oOydeHUs: npocmomp BuUOOPUILMOE C 00CYIHCOeHUeM, peuleHue 3a0ay ¢
obcydcoenuem, INeKmporHas noooepaicka Ha niamgopme BlackBoard.



AHHOTALIUA
K padoyeil nporpaMmMe y4e0HOM JUCUUIIMHBI « XMMHUA»

Pabouast mporpamma IUCHUILTUHBI «XUMUS» pa3paboTaHa JJisi CTYJEHTOB 2
kypca Hampasyienus 14.03.02 «SnepHble ¢pu3MKa U TEXHOJIOTHUNY, CTICIIUATU3AIUN
«®Pu3nKa aTOMHOTO S/ipa U 4acTUI» B COOTBETCTBUU ¢ Tpeboanusimu OI'OC BO
u OC JIB®Y no naHHOMY HaIpaBJICHUIO.

HucunminHa «Xumus» otHocutrcss K pazaeny bl.b.17 06a3zoBoil uactu
y4eOHOTO IJIaHa.

OO6mast TpyJOEMKOCTh JUCHUIUIMHBI COCTaBIA€T 3 3a4ETHBIX EIUHUII,
108 yacoB. Y4eOHBIM IUIAHOM MPETyCMOTPEHBI JIEKIIMOHHBIC 3aHATHS (36 yac.),
naboparopuble  pabotrel (18 uwac.) wu mnpaktuueckue 3aHaTtus (18 yac.),
camocTosATenbHas pabora (36 yac., U3 HUX Ha MOJATOTOBKY K dK3aMeHy 27 dyac.).
Jucuurimnaa peanusyercs B 3 cemecTpe 2 Kypcea.

JucuumiHa Oa3upyeTcss Ha 3HAHUSIX, MOJYUYEHHBIX B Kypce XHMHUU U
(U3UKU CpeTHEN MIKOJIBI.

B nucuuminHe paccMOTPEHBI BOIIPOCH 0 XMMUYECKHX CUCTEMaX (pacTBOpax,
JUCIIEPCHBIX CHCTEMAX, »JJEKTPOXMMUYECKUX CHCTEMAX, KaTalu3aropax u
KaTAIUTUYECKUX  CUCTEMaX, MOJMMEPAX M  OJUTOMEpPAX), XUMHUYECKOU
TEPMOJIMHAMHKE U KHHETUKE (PHEPreTUKa XMMHUECKUX MPOIECCOB, XUMUYECKOE U
¢da3oBoe paBHOBECHE, CKOPOCTh XHUMHUYECKHUX pEaKIuii W METOIbl ee
peryiupoBaHusi, KojieOaTelIbHbIe PEaKlMK), PEaKIIMOHHON CIIOCOOHOCTH BEIIECTB
(XMMHUSI M OKHUCJIUTEIbHO-BOCCTAHOBUTEJIBHBIC CBOMCTBA BEILECTB, XUMHUUYECKHUE
CBSI3M, KOMIUIEMEHTAPHOCTh), UJICHTU(DUKAIIMA XUMUYECKUX BEIIECTB M (PU3UKO-
XUMHUUYECKUX METO/IaX UCCIIEIOBAHUS UX COCTaBa U CTPYKTYPBHI.

Leab ocBOCHUS AUCIUTUTHHBI « XUMUSD — TPUOOPETEHUE 3HAHUI O BEIIECTBE
U pa3IMuHbIX (hopMax ero MposiBICHHM, (HOPMUPOBAHHE 3HAHUN O: XUMHUYECKHUX
CHUCTEeMaX, CKOPOCTU XUMHUYECKUX PEaKIUui, peaKIIMOHHOM CIIOCOOHOCTH BEIIECTB,
CTPOCHUHU BEIIECTBA, WJICHTU(UKAIMA BEUIECTB; MPUOOPETCHUE HABBIKOB
WCIMOJIb30BaHUs 3HAHWW O BEILIECTBE, €ro CTPOCHUM W CBOMCTBax, B CBOEHU
npodeccuoHanbHON padoTe.

3agaum:

¢ (opmMupoBaHKE 3HAHUN OCHOBHBIX MIOHATHIA U 3aKOHOB XUMMUH;

e (opMmupoBaHUE 3HAHWN YMEHUW U HABBIKOB MO TEXHHKE JaOOpaTOPHOM
paboTHI C BEIICCTBAMH;

e (opmMupoBaHHE 3HAHHWM, yYMEHHN W HABBIKOB O€30MacHOM paboTHl B
nabopaTopuu.

JIs ycnentHoro M3y4deHHsl AUCHUIUIMHBI Yy OOyYarolmuxcs JOJKHBI OBITh
c(hopMHUPOBaAHBI CICAYIOIINE TPEABAPUTEIbHBIC KOMITETECHIIU:



OK-1 - cnocoOHOCTh K CaMOCOBEPLIEHCTBOBAHHWIO M CAMOPA3BUTHIO B
npodeccuoHanbHOI cdepe, K MOBBIIICHNIO0 00IIEKYIBTYPHOTO YPOBHSI.

B pesymbraTe uW3ydeHUs JaHHOU o0yyaromuxcs

dopMupyIOTCA CiIenyonue 00ImeKyIbTypHbIe / Tpo(ecCHOHaIbHbIE KOMITETCHIINN

TUCHUIUIUHBL Y

(3J1eMEHTBI KOMIIETEHIIH).

Koa u ¢popmyanpoBka Jransl popMUPOBaAHUS KOMIIETEHIIUN
KOMIIETEHLIMH
TEOPETUUYECKUE OCHOBBI COBpPEMEHHBIX
MPEJCTABICHUNA O CTPOEHUHM aTOMa, O XMMHYECKOMU
OIIK-1 CBSI3M, O TEOPUU PACTBOPOB M DIICKTPOJIUTHYECCKON
CIOCOOHOCTBIO aucconuanuu,
HCIIONB30BATE 3naer TEOPETUYECKUE } OCHOBBI COBpeMeHHOI:I
OCHOBHBIE 3aKOHEI HEOPraHWYECKOM, OPraHUYeCKOW M aHATUTHYECKOU
€CTECTBEHHOHAYYHBIX XAMUH,
JUCIMIUIMH B COBpPEMEHHBIC METO/IbI (U3HKO-XUMHYECKOTO
1podeCCHOHATBHON HCCICA0BAaHHUS BEIICCTB;
NEATETLHOCTH, COBPEMEHHBIC IOCTUKEHUS XUMUYECKUX HaYK.
MPUMEHSTh METOIbI NPUMCHITh  0a30BbIE  XUMHUYECKHUE 3HAHUA B
MaTeMaTH4YeCKOro poeCCHOHAIBHON JEATEIHHOCTH.
aHajau3a u Vmeer
MOJCIIUPOBAHUS,
TEOPETUYECKOTO U
IKCIICPHMCHTAIEHOTO HaBbIKAMU DKCIIEPUMEHTAIILHON paboThI B
HCCICAOBAHUA Braxeer XUMHUYECKOH J1abopaTopui;
HaBBIKAMH XMMHYECKUX PACUYETOB;
HaBBIKAMHM HCCJICIOBAHUS BEIICCTB.




AHHOTALIUA

PaGouas mporpamMma AuCHUIUIMHBI «BEKTOPHBIM W TEH30PHBINA aHAIU3)
paspaboTtaHa st cTyieHToB 2 Kypca Hanpasinenus 14.03.02 «Snepubie pusuka u
TeXHOJOTUM» B cooTBeTCTBUU ¢ Tpeboanusimu OPI'OC BO u OC [ABDY mno
JAHHOMY HaIlpaBJICHUIO.

Jucuunnuaa « BeKTopHbI 1 TEH30pHBIN aHAJIN3» OTHOCUTCS K pasneny bl.b
06a30Boi1 yacTH yueOHOTO TUIaHa.

OO6mast TpyJ0EMKOCTh OCBOCHHMSI JTUCHUIUIMHBI COCTaBISAET 4 3adeTHBIC
enuHUIBl, 144 gac. Y4eOHBIM TUTAHOM MPEAYCMOTPEHBI JIEKIIMOHHBIC 3aHSTHS
(36 gacoB), mpakTudeckue 3aHsaTHs (36 4acoB), caMOCTOsITeNIbHAS paboTa CTyIeHTa
(72 yacoB, u3 HUX 36 yac. OTBelIeHbI Ha K3aMeH). JlucuurinHa peanusyercs Ha 2
Kypce B 3 cemecTpe.

Janueiii kypc Oasupyercs Ha Marepuane KypcoB «MaTtemaTHdecKuit
aHanm3», «Anrebpay», «AHaIUTHYECKas reoMeTpus», «MexaHuKa, dJIEKTPUIeCTBO
Y MarHeTU3M».

ConeprxaHve TUCIUIUTMHBI OXBATHIBAET KPYT BOMPOCOB, HEOOXOAUMBINA IS
JadbHENUIIEro yCBOEHUS IMKIIA CIIEHUANIBHBIX TUCIUIUIMH, TAKUX KaK «YpaBHEHUs
MaTteMaTudeckol (Gu3ukm», «IIeKTpoauHaMuKay, «TeopeTrueckass MEeXaHUKay,
«KBaHTOBasi MeXaHHUKa» U LEIbIA PSSl JUCLHUILIAH 10 CIIEIUATN3aLNIM.

Heap xypca «BeKTOpHbIH U TEH30pHBIM aHANM3» 3aKIOYaeTCid B
O3HAKOMJICHMH OOy4YalomuXCcsi C OCHOBAMH KJIACCHYECKOM TEOPHH IO
(BEeKTOpHBIN aHalIM3), TEH30PHOW aireOpbl U TEH30PHOTO aHalu3a; a TaKkKe B
(GhopMUPOBaHWN HABBHIKOB pabOThI ¢ TAKUMH MAaTeMaTHYCCKMMH OOBEKTaMU Kak
BEKTOp M TEH30p, IOCTPOCHUS M UCIOJIb30BAHUS KPUBOJIMHEHHBIX CHUCTEM
koopauHat (KCK) mist nanpHeuiero oCBOCHUs AUCIUTUIMH CIICIIMaTn3aliu.

3apaum:
e O3HAaKOMJICHHE C OCHOBHBIMU IIOHATHSIMM M METOJAMH TEH30PHOIO U
BEKTOPHOT'O aHAJIU3a;
e H3y4YCHHUE U NPUMEHEHHUE METOJ0B TEH30PHOTO U BEKTOPHOT'O aHAJIN3A.
JIns yCnemHoro u3y4eHus: JUCHUIUIMHBI « BEKTOPHBIN U TEH30pHBIM aHAIU3»



y 00ydYarommxcsi TOJDKHBI OBITh C(HOPMHUPOBAHBI CIEAYIOIINE TPEABApUTEIbHBIC

KOMIICTCHIIMH:

e OK-1 — Bmamenuwe KymnbTypoW MBIIUICHUS, CIIOCOOHOCTh K 0OO0OOIIEHUIO,

aHaNMM3y, BOCIPHUATHIO WH(GOPMAIINH, TIOCTAHOBKE 1€ U BHIOOPY MyTel ee

JOCTHIXKCHUA.

B  pesynbrare

W3y4CHUS

JaHHOW  JHUCHUIUIMHBI Yy  0OyYarommmxcs

(hOpPMUPYIOTCS CIEAYIONIHE OOIIEKYIbTYPHBIC / IPO(ecCHOHATBHBIC KOMIICTCHITUN

(371eMEHTHI KOMIIETEHIIN ).

Kon u Oranbl opMUPOBAHUS KOMIIETEHITUN
bopmyIpoBKa
KOMIIETEHIIUU
ONpeIeNIEHUs] OCHOBHBIX MOHSATUI BEKTOPHOTO U
OIIK-1 - TEH30PHOI0 aHAJIN3a;
CIIOCOGHOCTE 3naer CoJiepKaHHe OCHOBHBIX IPUHIUIIOB U TEOPEM
UCIIONB30BATE BEKTOPHOT'O M TEH30PHOT'O aHAJIN34;
OCHOBHBIE 3aKOHBI OCHOBHBIE METOJIbl PACYETOB IPUMEHSIEMBIX B
€CTECTBEHHOHAY YHbI BEKTOPHOM U TE€H30PHOM aHaJIM3E.
X TUCUUIUIUH B HaxOJUTh OCHOBHBIE XapaKTEPUCTHKHU
npodeccruoHanbHOM CKQJISIPHOTO M BEKTOPHOTO IOJIEN;
NEeATENIbHOCTH, YMmeet MPUMEHSTH Ha0J1a-UCYUCIICHUE;
MPUMEHSTh METO/IbI BBITMIOJIHSTH OCHOBHBIE OIEpaIMKi TEH30PHOM
MaTeMaTHYECKOIO anreOphl.
aHalli3a 1 METO/IaMH pacyeTa XapaKTePUCTHK CKaJISIPHOTO
MOZCIHpOoBanus, Y BEKTOPHOTI'O MOJIEN B PA3JIMYHBIX CUCTEMAX
TEOPETUUECKOTO U Braneer KOOPZMHAT;
IKCIICPUMCHTAJIBHOT HaBBbIKAMU [TOCTPOEHHUS] KPUBOJIMHEWHBIX

0 UCCJICOOBAaHMUA

CUCTCM KOOPAWHAT,
MCTOAAaMHU TCH30PHOI'O aHAaJIn3a.

Jlnst hopMupoBaHUs BBINIEYKA3aHHBIX KOMIIETCHIIMA B PaMKaxX IUCIUILTAHBI

«BEKTOpHbIN W TEH30PHBIM aHaJIN3»

NPUMEHSIFOTCSL  CIEAYIOIIAE METOJIbI

AKTUBHOTO / WHTEPAKTUBHOTO OOYYEHUS: JEKIUSA-AUCKYyCCHs, padoTa B MalbIX

rpymnmnax, o0Cy>kKJIeHue, CEMUHAP MO PEIICHUIO 337]a4 B TMAJIOTOBOM PEKUME.




AHHOTaUMs K pado4eil mporpaMMe JUCHUTINHBI

«l'[porpaManOBaHHe H MAaTEMATH4Y€CKO€ MOJICIMPOBAHUEC»

Jucuuminna «l[IporpamMmmupoBaHre W MaTEMaTUYECKOE MOJICIUPOBAHUE)
npelHa3HayeHa JJisi CTYJIEHTOB, OOYYalOMIMXCS IO HAMpPaBICHUIO MOATOTOBKHU
14.03.02 SnepHas ¢u3mKa W TEXHOJOTMHM M BXOJUT B 0a30BYIHO 4acTh OJoKa
«Jductununel (Moxynu)y» yae6Horo miaHa (uaaexc b1.5.21).

OO6mast TPyJOEMKOCTh OCBOEHUSI NUCIMIUIMHBI COCTaBISET 6 3a4eTHBIX
enuHMIl, 216 yacoB. Y4eOHBIM IUIAHOM MPEAYCMOTPEHBI JICKITMOHHBIC 3aHATUS (36
yacoB), JlabopaTopHble paboThl (72 4daca), caMOCTOsTENbHAas paboTa CTYJECHTOB
(108 4gacoB, B TOM ymcie 27 4acoB Ha MOJATOTOBKY K dK3aMeHaMm). JIMCIUILIHHA
peanu3zyercs Ha 2 Kypce B 3 u 4 cemecTpax. @opma NpOMEKYTOUYHOU aTTECTALIUU —
3a4eT B 3 ceMeCTpe, IK3aMeH B 4 ceMecTpe.

JMucuuminaa «IIporpamMupoBaHre W MaTEMaTHUYECKOE MOJEIUPOBAHHEY
ONMMpAETCAd Ha YXKE H3YyYEHHbIE B CPEAHEH IIKOJE IUCUUIUIMHBL, Takue Kak
«MHdpopmaTrkay, a TakKe JJOTUYECKH U COJEPIKATEIbHO CBA3aHa C AUCIUIUIMHAMHU
yueOHoro miaaHa «OCHOBBI MaTEMaTHYECKOr0 aHaIM3a», «Anredpa» U omupaercs
Ha UX cojepkaHue. B cBoOw ouepenb n3ydaemasi JUCUUILIMHA SBJISIETCS BaKHOU
JUIL  OCBOGHMSI  JAPYTMX  JUCHUIUIMH  y4eOHOro  IJlaHa, TaKuX  Kak
«MHpOpMaLIMOHHBIE TEXHOJIOTUH B SIACPHON (QUBHKE.

ConepxaHue JUCLHMIUIMHBI OXBAaTHIBAET CJEAYIOIIUIA Kpyr BOIPOCOB:
JUHEWHbIC, PA3BETBISAIONMIMECS M UUKIMYECKHE  allTOPUTMBI, CTPYKTypa
MporpaMMbl, MEPEMEHHBIE, OMEpalliu, BBIPAXEHUS, BBOJ/BBIBOJI HHGPOPMAIUU,
BETBJICHUE, LUKJIbI, MACCUBBI, aJITOPUTMbI 00paOOTKH MAaCCHBOB, JUHAMHYECKUE
MacCHUBbI, (DYHKIIMM, METOJUKA YHCIEHHOTO MOJEIMPOBAHUs, MOTPEIIHOCTH
BBIYUCJICEHUW, OCHOBHBIC BBIYUCIUTEIbHBIE METOJbl (PELICHUE HEJINMHEIHBIX
YPaBHEHUM, PEIIIEHUE CUCTEM JIMHEUHBIX YPABHEHUHM, OJHOMEPHAS] U MHOTOMEPHAas
onTUMM3alMUsA,  NpuOIMKeHue  (yHKUMUNA, YUCIEHHOE  WHTErpPUpPOBAHUE),

HCIIOJIB30BAHNC KOMIIBIOTCPHBIX CUCTEM I YUCJICHHOI'O MOACIIMPOBAHMA.



Heabro uzyuenus npucuuiuivHel «lIporpamMmmupoBaHue M MaTeMaTHYECKOE
MOJIECIUPOBaHUE» SBIsIeTCS (HOpMHUpOBaHHE Yy OOYUYAIOIIUXCS TEOPETUUECKUX
3HaHUM B 00JIACTU MPOTrPAMMHUPOBAHMS MU MAaTEMAaTHUYECKOTO0 MOJCIMPOBAHUS U
npuoOpeTeHNe MPAKTUIECKUX HABBIKOB MOCTPOCHUS U PEHICHHUS] MaTeMaTHYECKUX
MoOJieJIel ¢ UCTIOJIb30BAHUEM BBIYMCIUTEILHON TEXHUKH.

3agaum JIMCUMILINHBI:

— HW3YyYEHHeE s3bIKa nporpaMMmupoBanus C++;

— 3HAaKOMCTBO C OCHOBHBIMH CTPYKTYpaMH JaHHBIX U THUIIOBBIMHU
aNrOpUTMaMH X 00pabOTKH;

— pPa3BUTHE HABBIKOB AITOPUTMHU3ALINN U TIPOTPAMMHUPOBAHUS;

— TIOJyYeHUE OCHOBOIIOJIATAIONIMX 3HAHUI B OOJACTH BBIYUCIMTEIHHBIX
METOJIOB M MaTEMaTHIYECKOTO MOJICTUPOBAHUS;

— U3YyYEHHE OCHOBHBIX BBIYUCIUTEIBHBIX METOAOB ISl  PELICHUS
pa3IMYHBIX KJIACCOB MAaTEMATHUECKUX 3a7ad;

— pa3BUTHE CIOCOOHOCTH pealu3allid MaTeMaTHUYeCKHX MoJee ¢
UCITIOJIb30BAHUEM BBIYMCIUTEIbHON TEXHUKHU;

—  pa3BUTHE TOTOBHOCTH NPUMEHATD IpOrpaMMHUPOBaHKE U
MaTeMaTHYeCKOe MOJEIMPOBaHWE IS PEIICHUS TPUKIATHBIX 337ad B
npodheCCHOHAIBHOM 001acTH.

Hnst  ycmemHoro u3ydeHusi aucuuiuidHel  «[IporpammupoBanue u
MaTeMaTUYeCKOe  MOJCIUpPOBaHUE» Yy  OOydarolmuxcs  JOJDKHBI  OBITh
c(OpMUPOBAHBI CIEAYIOLINE MPEABAPUTEIbHbIE KOMIIETEHIINN:

— OIIK-1 - cnocoOHOCTH  MCHOJB30BaTh B MIPO(ECCHOHATBLHOM
JESITEIbHOCTH 0a30BbIe ©CTECTBEHHO-HAYYHBIE 3HAHUS, BKIIOYas 3HAHUS O
npeaMere U OOBEKTaX M3YYEHHs, METOoJaxX MCCIEIOBaHus, COBPEMEHHBIX
KOHIIETIIHSIX, JOCTHKCHHUSIX U OTPAaHMUCHUSX €CTECTBEHHBIX HAyK (TIPEXkIE BCETO
XUMHH, OMOJIOTUH, SKOJIOTHH, HAYK O 3eMJIC B YEIOBEKE;

— OIIK-2 - crnocoOHOCTH  HMCHOJB30BaTh B NPOdEecCHOHATHLHOM
JeSTeIbHOCTH 0a30oBble 3HaHUS (DyHAAMEHTAIbHBIX pa3/IeJOB MaTEMAaTHKH,

co3aaBatb MATCEMATHYCCKHUE MOACIIM THIIOBBIX HpO(i)GCCI/IOHaJ'IBHBIX 3agady Hu



MHTEPIIPETUPOBATH IIOJYYEHHBIE PE3YyJbTAThl C Y4ETOM TI'PAaHUL] NMPUMEHUMOCTHU

MOJIEJIEH.

[Inanupyemble pe3yiabTaThl OOy4YEHUS MO JaHHOW JUCHUIUIMHE (3HAHMUS,

YMCHHA, BJ'IaI[eHI/IH), COOTHCCCHHBIC C IINIAHUPYCMBIMH PC3YyJIbTaTaMHW OCBOCHUA

o0pa3oBaTeNbHOM  MpPOrpaMMbl,  XapaKTepu3ylOT  dTanbl  (HOPMUPOBAHUS

CJICTYIOIINX KOMITETECHIIHNM:

Kon u popmyuposka
KOMIIeTeHIIUH

Jrtanbl GOpMUPOBAHMS KOMIIETeH T

OK-17 Bnanenne OCHOBHBIMU
METOJIJaMH, CII0CO0aMH U
CpEICTBAMU TIOTyYCHHS, XPAHCHUS,
nepepadoTku nH(POpMaIuu, UMETh
HABBIKU Pa0OTHI ¢ KOMITBIOTEPOM
KaK CPEJICTBOM YIIPaBJICHHUS
uH(popManuen

3HaeT OCHOBBI &JITOPUTMHU3ALNH U
IIPOrpaMMUPOBAHUA, OJUH U3 OCHOBHBIX
SI3bIKOB ITPOrpaMMUPOBaHUS

Ymeer CTaBUTh MPOQeCCHOHATbHbIE 3a7a4H,
TpeOyroIne NPUMEHEHNUS KOMITbIOTEPHBIX
BBIYKCIICHU, pEaIn30BbIBATh AJITOPUTMbI B
BH/JIE IPOTPaMMHOTO KOJa

BnazleeT HaBbIKaMH CO3JaHUA U UCIIOJIb30BaHUA
IMpOrpaMMHBIX IPOAYKTOB AJId ITPOBCACHHUA
MAaTCMAaTUYICCKOT'O MOACIIMPOBAHUA

ITK-2 crnocoOHOCTh TPOBOIUTH
MaTeMaTHYECKOE MOJICIIMPOBAHNE
MIPOIIECCOB U OOBEKTOB Ha 0aze
CTaH/IAPTHBIX ITAKETOB
ABTOMAaTHU3UPOBAHHOTO
MIPOSKTUPOBAHUS U UCCIICIOBAHHIA

3Haer MCETOAUKY YHNCJICHHOTO MOACIIMPOBAHN,
OCHOBHBIC MAaTEMATHUYCCKUEC MCTObI,
HCITIOJIB3YCMbIC ITPU YN CJICHHBIX PACUCTAX

YMCCT HUCIIOJIB30BATh BBIYHUCIINTCIIBHBIC MCTOIbI IJIS1
YHCIIEHHOTO MOJICIMPOBAHHUS ITPOLIECCOB M
00BEKTOB

Bnaneer HaBbIKaMU ITIOCTPOCHUS MAaTCMATHICCKUX
MOJEIICH U PEIICHUA UX C UCIIOJIB30BAHUECM
BBIYHUCIIMTEILHON TEXHUKHU

Jiist hopMHUpOBaHUS BBINIEYKAa3aHHBIX KOMIIETEHIIMI B paMKaX JTUCIUTLIAHBI

((HpOFpaMMI/IPOBaHI/Ie U MATCMAaTU4YCCKOC MOJCIHMPOBAHHC)  IIPHUMCHAIOTCS

cgieayromue MCETOJAbl AKTHUBHOIO! HCKHI/IH-6€CCI[8,, OKCIIPECC-0IIpOC, aHallnu3

KOHKPETHBIX CUTYallUN.



AHHOTaUMs K pado4eil mporpaMMe JUCHUTINHBI
«Teopernueckas MEXaHUKD)

PaGouas nmporpamma aucuuiuinHbl « TeopeTrnueckas MEXaHHKay pa3padoTaHa
TSl CTyAeHTOB 2 Kypca HanpapieHus: 14.03.02 «SnepHbie pusrka U TEXHOJOTUHY,
cnenuanuzanuu  «®PuU3MKa aTOMHOrO Sipa M YacTUI» B COOTBETCTBUU C
tpeboBarmsiMu OC BO no maHHOMY HanpaBlIeHUIO.

Hucunminna «Teopernueckas MexaHWKa» OTHOcuTcs K pazaeny bl.b.24
0a30BOM yacTy y4eOHOro IiaHa.

OO0mast TpyAOEMKOCTh JUCIMUIUIMHBI COCTaBIsieT 4 3ayeTHbIC €IUHMUIIBI,
144 yacoB. Y4eOHBIM IJIAHOM MPEAyCMOTPEHBI JIEKIIMOHHbIE 3aHATUs (36 yac.) u
npakTudeckue 3aHaTus (36 yac), camoctosTenbHas padora (72 gac.). JuciurimHa
peainzyetcs B 4 cemecTpe 2 Kypca.

Kypc «Teopernueckass MeXaHUKa» OCHOBBIBAETCS HA  CIEIYIOIIHUX
auciuIuinHax: «Mexanukay, « OnTuKa», « QNEKTPUYECTBO U MarHeTu3m». B cBOIO
ouepeqlb, TOHSATUSA, BBOJMMBIE B ITOM Kypce, SBISIOTCA BaXKHBIMH JUIS
MOCJHEAYIOMIETO0 M3Y4YEHUs JUCHUIUIMH  «DIEKTpoJuHaMHuKa», «KBaHTOBas
MexaHuka», «CTaTUCTUYECKUE METOJbl B syiepHOM (usuke», «CompoTUBICHUE
MaTepUaJiOBy», U3Y4Ya€MbIMHU B CIICIYIOIINX CEMECTPAX.

B nucuuminHe paccMOTpPEHbI OCHOBHBIE MOHATHS TEOPETUYECKOW (PU3MKH,
UCITI0JIb3yEMbI€ B KIIACCHYECKOM MEXaHUKE.

Ieabp ocBoeHHS OUCHMIUIMHBI  (POPMHUpPOBAHME  TPEJACTABICHUS O
MPUMEHEHUU OCHOBHBIX TOHSITHUH TEOpEeTUYECKOW (U3MKU B KIIACCUYECKOU
MEXaHHKE.

3agaum:

e ®opMUpOBaHHE TOHUMAHUS HUCIIOJb30BAHUS MATEMATUYECKOrO armapara
TSl TIOJTYYEHUS aHATMTUYECKUX pelieHui (pU3nuecKux 3a1ad.

e 3ydyeHne npuHIMIIA HAUMEHBLIETO IEUCTBUS, Teopemy Herep, ypaBHeHns
Jlarpanxa, ['amunbrona u [NamunbroHa SIkoOM W ymMeHWE MPUMEHSTh UX IS
peleHns 3aa4 TEOPETUIECKON MEXaHUKH.

JIns ycnemHoro u3y4yeHusl AUCHUIUIMHBL «Teopernueckas MEXaHHKa» Yy
oOyyJarommxcsi JOJDKHBL OBITh CPOPMHUPOBAHBI CIEAYIONIUE IPEABAPUTEIIbHbBIC
KOMIIETEHIINU:

® TOTOBHOCTh K CaMOPa3BUTHIO, TOBBIIIEHUIO CBOEW KBaIU(PHUKAIUA U
mactepctBa (OK-6);

® BJAJICHHC OCHOBHBIMH METO/AMH, CIIOCOOAMH M CPEJICTBAMH ITOTYUCHUS,
XpaHeHUs, epepadoTku MH(pOpMAIMK, UMETh HABBIKM PAOOTHI C KOMITBIOTEPOM
Kak cpenctBoM ymnpasienus nHpopmarnmeit (OK-10);



® TOTOBHOCTh K MPOBEACHHUIO (PM3MUECKUX SKCIEPUMEHTOB IO 3aJIaHHOMN
METOJIMKE, COCTABJICHHUIO ONHCAHUSA TPOBOJMMBIX HWCCIEAOBAHUNA W aHAIU3Y
pesyabsTaroB (I1K-3).

B pesyapraTre u3ydeHHS JAaHHOW JUCHUILIMHBI Y  OOYyYaroOmIUXCs
dbopmupylOoTCS  cleayromuye  OOMmEKylIbTypHBIE H  00menpogecCHOHATBHbBIE
KOMIETEHIIUU (3JIEMEHTHI KOMIIETEHIIU).

Koa u popmynupoBka Ortanbl (OPpMUPOBAHUA KOMIETEHITUH
KOMIIEeTeHII U

OCHOBHBIC ITOHSTHS TCOPEMbI, 3aKOHBI W TIPHUHIUIIBL

OIIK-1 criocobHoCTBIO TEOPETUYECKON MEXAHUKH JUIS TEJI M CHCTEM, HAXOISAIINXCS

HCIIONb30BaTh OCHOBHBIC B COCTOSHHWM TOKOS W JBIDKeHWA. OCHOBHBIE METONBI U

3aKOHBI 3HaeT OpPUEMbI UCCIICIOBAHUSI PaBHOBECHS M JBIDKeHHs Tel. O

CCTCCTBCHHOHAYTHBIX MOBEJECHUH HJIEATU3MPOBAHHBIX MEXAHMIECKUX CHCTEM IO

AUCIHATIINH B JICHCTBHEM  CHJI  Pa3iM4HON  MpHUpOABl.  MeTobl

npo(ecCHOHAIBHOMH HCCIEN0BAHNS MEXAHUYECKAX CUCTEM

JCATCIPHOCTH, o
Hcnonns3oBaTh 06HII/IC 3aKOHBI U MCETOABI TCOPCTHUUCCKOU
IIPUMEHATH METOAbI
MCXaHHKH. OHpeHeJ’IfITL MECTO U TIOPAAOK ITPUMCHECHUA

MaTE€MaTHYECKOIO o
YMmeer METOJOB U IPHUHLMIIOB TEOPETUYECKOM  MEXaHHUKHU.
aHanaus3a u
HNHuTtepnperuposaTth pe3ynbTaThl CTaTUYECKUX,
MOJEJIIMPOBAHUS,

KHMHEMATUYECKUX U ITUHAMUYIECCKUX METOOOB pacyeTa.
TCOPETUYCCKOI'O U

3KCIIEPUMEHTAILHOTO OCHOBHBIMH METOJAMH peI€Hus 3aaa4 TCOPETUICCKOU

YICCIIEIOBAHHS Bnaneer MexaHuKH. HaBplkaMu HCIIOIBb30BaHKs MATEMaTHIECKOTO
anmapara Juis peleHuUs 3a/1a4.

Jlnst hopMHUpOBaHUS BBIMICYKAa3aHHBIX KOMIIETCHIIMN B paMKax JUCITUTIIMHBI
«TeopeTnueckas MEXaHUKa» IPEeyCMOTPEHBI CJIeTyIOTUe METO/IbI
AKTUBHOTO/MHTEPAKTUBHOTO  OOy4YCHUS: Jekuusi-oecena; rpyIIoBas
KOHCYJIbTAIMS (JI7151 TPAKTUYECKUX 3aHATUH).



AHHOTALHUA
K paboueil mporpaMmme JTUCHUILUTHHBI « DJIEKTPOIUHAMUKAY

Pabouast mporpamma AMCHUIUIUHBI «DJEKTPOJUHAMHKA» pa3zpaboTaHa JUis
cTyneHToB 3 Kypca Hamparienust 14.03.02 «SnepHple ¢u3NKa U TEXHOJIOTHN,
cnequanu3auun  «®du3MKa aTOMHOTO SApa W YacTHI» B COOTBETCTBUHU C
tpeboBarmsiMu OC BO no manHOMY HampaBiIeHUIO.

Kypc «2nextpoaunamuka» otHocutcs k pazaeny bl.b.25 0Ga3zooit wactu
y4eOHOro TIaHa.

OO6mast TpyI0€MKOCTh AUCIUILIMHBI COCTaBJsAeT 4 3a4eTHBIX eauHull, 144
yaca. Y4eOHBbIM IUIAHOM NPEIyCMOTpPEHbI Jiekiuu (36 4Yac.) U TpakTUYECKUe
3aHsTug (36 yac.), camocTosiTenbHast padora (72 yac., u3 HuUX 36 4aCOB OTBEACHBI
Ha MOJTOTOBKY K K3aMeHY). Jlucuuiinaa peanusyercs B 5 ceMecTpe 3 Kypca.

[Ipy ocCBOGHMHM JaHHON AMCLUMIUIMHBI HEOOXOJIMMBI 3HAaHUA WU YMEHUS
oOydaromierocsi, = NPUOOPETEHHbIE B  pe3yJbTaTe€  OCBOEHUS  KYPCOB:
«Teopetnueckasi  MeXaHHKa», «YpaBHEHUsS  MaTeMaTUYeCKOW (UMK,
«MonexkynsipHast  ¢usnukay, «IJIEKTPUYECTBO M MarHeTusm», «MexaHuka,
«Inddepennranbupie 1 UHTETPAIbHBIE YPaBHEHUS, BAPUAITMOHHOE UCUYHUCIICHUEY,
«BekTopHBIA W TEH30PHBIA aHAIM3», «Anredpa W aHaTUTUYECKas T'E€OMETPUs»,
«MareMaTHn4ecKnui aHaIIn3».

JlaHHas NMCUMIIMHA ONUCHIBAET U OOBACHAET psAl (PU3MYECKUX SBICHUU
CBA3aHHBIX C DJEKTPUYECTBOM M MArHETU3MOM C TIOMOLIBIO 3JEMEHTOB
MaTeMaTUYeCKOro aHaiau3a u auddepeHnaibHON reOMETPHH.

Heab xypca — npuoOpeTeHrEe CHCTEMaTHU3MPOBAHHBIX 3HAHWM MO OCHOBaM
ANEKTPOANHAMHUKHU.

3agaum:

e l3yyeHue MaTeMaTUYECKOIO armapaTa 3JIeKTPOAUHAMUKH.
e (OCBOEHHE OCHOBHBIX MIOHATUN U YPABHEHHUM 3JIEKTPOIUHAMUKH.
e [Ipuobperenue HAaBBIKOB  pELICHUs 3a1a4 no  JUCHUIUIMHE

ANEKTPOJUHAMUKA.

Jns  ycmemHoro  M3y4yeHus — JUCHMIUIMHBI  «OJEKTPOJMHAMHUKA» Y
oOy4Jarommxcst JOJDKHBI ObITh C(HOPMHPOBAHBI CIEAYIONINE MPEABAPUTEIbHbBIE
KOMITETEHLINH:

o [IK-1 —  CIIOCOOHOCTHIO UCII0JIB30BaTh HAay4YHO-TEXHUYECKYIO
uHGOPMAIIMIO, OTEUECTBEHHBIN U 3apyOeKHBIN OMBIT IO TEMATHKE UCCIIEI0BaHUS,
COBpEMEHHbIE KOMITbIOTEPHBIE TEXHOJOTUU U UH(POPMALIMOHHBIE PECYPCHI B CBOEH
npeaMEeTHON 00JIacTH.

B pesynbpTaTe M3ydeHUs NaHHOW AUCIUIUIMHBI Yy CTYJIEHTOB (POPMUPYIOTCS

cienyronme oonenpodeccuonanbHble KOMIETEHITUH (3JIEMEHTHI KOMIIETEHITHH ).



Kon u popmyuposka
KOMIIeTeHIIUH

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

OIIK-1

CIIOCOOHOCTH
UCII0JIb30BaTh OCHOBHBIC
3aKOHBI
CCTCCTBCHHOHAYYHBIX
JMCIUILIAH B
npodeccrnoHaTBEHOM
JeATeILHOCTH,
IMPUMCHATH MCTO/bI
MaTeMaTH4eCKOro
aHaJIn3a u
MO/ICTTHPOBAHHS,
TEOPETUYECCKOTO U
IKCIIEPUMEHTAILHOTO
HCCIICIOBAHHMS

3Haer

TEOPECTUUCCKHUC OCHOBaHMHA SJICKTPOAUMHAMMKHU,
OCHOBHBIC (I)I/I?;I/I‘-IGCKI/IG IIOHATHA n 3aKOHBI,
OITMChIBA€MBbIC 3J'IeKTp0,I[I/IHaMI/IKOI71.

VYmeer

p€iaTh TUIIOBBIC 3aJa4 SJICKTPOJUHAMUKH.

Bnaneer

TOYHBIMH U MPUOIMKEHHBIMH METOIaMU
ANEKTPOAUHAMUKH.

I[JBI (bOpMHpOBaHI/ISI BBIIICYKA3aHHbIX KOMHeTeHHI/Iﬁ B paMKax JUCHHIIJIMHBI

«DNMEKTPOANHAMUKAY

IMPHUMCHATIOTCA ClIcayromme MECTOObI aKTHUBHOT0/

WHTEPAKTUBHOTO OOY4YEHHUs: JEeKUUU-Oeceapl, MpPOOJEMHBbIE JEKUHUH, padoTa B

MaJIBIX I'PYIIIIAX JJIS BBIIIOJIHCHUS TBOPUCCKHUX 3aHaHHﬁ.




AHHOTAIUA
K paOoueil mporpaMMe AUCUMILIUNHBI «][03UTpOHHASI aHHUTWIIALIMOHHAS

CIICKTPOCKOIIHA»

PaGouas nmporpamma auctuiuinabl «I103UTpoHHAS] aHHUTUIISIIMOHHAS
CIIEKTPOCKOMUS» pa3paboTaHa AJisl CTyJIeHTOB 4 Kypca HanpasieHus 14.03.02
«Snepuple Gr3MKa U TEXHOJIOTUNY, cieram3anuu «Du3uka aToMHOTO SApa U
qacTUI B cooTBeTCTBUHU ¢ TpeboBanmsimMu OC BO no nanHOMY HammpaBlIeHUIO.

Kypc «Ilo3uTpoHHast aHHUTHIISIHUOHHAS CIIEKTPOCKOIHS» OTHOCUTCS K
pazneny b1.B./IB.1 BapuaTuBHOM YacTH y4eOHOTO IjIaHa (AUCIUTIIMHBI IO
BBIOODY).

OO6mast TpPyJOEMKOCTh JUCHUIUIMHBI COCTaBIIIET S5 3a4€THBIX €IUHHIIL,
180 yacoB. Y4eOHBIM IJIaHOM MPETYCMOTPEHBI JIEKIIMOHHbBIE 3aHATUsA (21 yac.) u
npakTuueckue 3aHsATus (28 wac), camoctositenbHas padora (131 yac, u3 HuUX
54 yaca OoTBeZ€Hbl HA MOJArOTOBKY K 3K3aMeHY). JlMCIMIUIMHA peanu3yercs B 8
ceMmecTpe 4 Kypca.

JlanHblil Kypc 6a3upyercsa Ha MaTepualie KypcoB «MexaHuKa, dJIEKTPUIECTBO
u MarHetusm», «Teoperndeckas wmexaHuKay, «MaTeMaTHYECKUl aHalu3»,
«Anrebpa», «BexkTopHbII U TEH30pHBIA aHaMu3», «JuddepeHnuanbabie u
WHTETpajbHbIC YPaBHEHUS, BAPUAITMOHHOE UCUUCIICHUEY.

[Ipy ocBOGHMM MaHHOW JUCIUIUIMHBI HEOOXOJIUMBI 3HAHUS, YMEHUS
oOy4aronierocsi, IpuOOPETEHHbIE B PE3YJIbTATE OCBOEHUSI KypcoB: «Dusmueckuii
MPAKTUKYM», «DKCIIEPUMEHTAJIbHBIE METOAbl SiAepHOU (U3uKn», «SnepHas
ANEKTpOHUKaY», «CHEKTpOMETPUS H PAAUOMETPHUS SIACPHBIX H3ITyUYECHUI»,
«MeTonbl U YCTpPOMCTBA pPETUCTPALUM HU3Ty4YeHUI», «CTaTUCTHUYECKUE METOJIbI
00paboTku nHGOPMAIUU B SIACPHOU (PU3HKE.

Kypc oxBaThiBaeT CHEKTp BOIPOCOB CBSI3aHHBIX C BO3HUKHOBEHUEM U
aHHMTMIANMER  1osuTpoHa (€'), €ero B3auMONEHCTBHEM C  BELIECTBOM,
oOpazoBaHueM U  (PUBUKO-XMMHUYECKUMHU CBOWCTBaMU mo3uTponus  (Ps),
nporeccaMu, MPOTEKAIONMMH B KOHJEHCUPOBAHHBIX Cpefax TMpHU y4acTUHU
nosutpona (e') u mosurponus (Ps) ¥ CHEKTPOMETPUYECKMMH METOJAMHU aHAIM3a
CBOMCTB BELIECTBA, OCHOBAHHBIMU Ha 3TUX MpOIlleccax.

Heap  kypca  «llo3uTpoHHass  aHHUTWUIISIIUOHHAS ~ CIEKTPOCKOMUS»
3aKJTI0YAETCS B O3HAKOMJIEHHE C OCHOBHBIMU TMOJIOKEHUSIMH COBPEMEHHOIO
METOJla aHajIu3a XUMHUKO-(PU3UYECKOr0, CTPYKTYPHOTO COCTOSIHHMS BEIIECTBa,
HAHOKJIACTEPOB Y HAHOCTPYKTYP B KOHJACHCHPOBAHHOM COCTOSIHUH.

3agaum:

® 03HAKOMJICHHWE C OCHOBHBIMHU (DH3UYECKUMH M XMMHYECKUMHU CBOWCTBAMHU
MO3UTPOHA U TTO3UTPOHUS ¥ KX OCOOEHHOCTSIMU B3aUMOJICUCTBUS C BEIIECTBOM;



® O3HAKOMJICHWE C OCHOBHBIMHU TOHSTHSMHU WM METOJIaMU TO3UTPOHHOMN
AHHUTWIALIMOHHON CIIEKTPOCKOIIHNH;

® O03HAKOMJICHHE C OCHOBHBIMH TMOHATUSAMH M METOJAaMU BPEMEHHOM
CIEKTPOCKOTIVH;

® U3y4YeHHWE W TNPUMEHEHHE METOJOB HCCIICIOBAHUS (DHU3UKO-XUMUYECKUX
CBOMCTB BEIIECTB, OCHOBAHHBIX HA AHHUTUJISIIIUOHHOM CTIEKTPOCKOIIUU.

st ycnemHoro u3ydeHusi AUCHUIUIMHBL «I103uTpoHHAs aHHUTWIISIIIMOHHAS
CHEKTPOCKOTIHS» Y OOYy4YalomuXcsl JOJDKHBI OBITh c(HOpMHUpOBaHA CIEIyIOIAs
npeaBapuTebHAsS KOMITCTCHITHS:

[IK-1 — cmocoOHOCTRIO MCTOB30BaTh HAYYHO-TEXHUYECKYIO WH(MOpPMAIIHIO,
OTEUECTBEHHBIN W 3apyOC)KHBI OMBIT IO TEMATHUKE MCCIICIOBAHUS, COBPEMECHHBIC
KOMITBIOTEPHBIE TEXHOJIOTMH M WH(OPMAIIMOHHBIE PECYPChl B CBOEH MpEeIMETHOU
o0mnacTu.

B pesyabraTre wm3ydeHHS JaHHOW JIUCHUILIMHBI Y  OOyYaromIUXCs
dbopMupyroTCA CheAyIONIe O0MEeKyIbTYpHBIC / TpodheccuoHAIbHBIE KOMIIETEHIIUN
(3J1eMEHTBI KOMIIETEHIIH).

Konx n popmysmpoBka Jtansbl popMHUPOBAHUA KOMIIETEHINH
KOMIIeTEeHIIUH

TCPMUHOJOIUI0, KOTOpas IPUMCHACTCA B
CIICKTPOMCTPHUH U PAAUOMETPUHU,
TCXHUUYCCKHUE CPCACTBA IJI USMEPCHHUS OCHOBHBIX

[IK-3 3Haer napaMeTpoB 0OBEKTOB UCCIIEAOBAHUS;
FOTOBHOCTEIO K MIPAKTUYECKUE MPUIIOKEHHUS TEXHUUECKUX CPEACTB
NPOBEICHUIO CIEKTPOMETPHUH U PAIUOMETPHH;

dusHaecKux OCHOBHBI€ IIJIaBUJIA IPUMEHEHUS CPEICTB 3aLUTHI.
JKCIIEPUMEHTOB I10 pemarh 3aja4 NPUKIAJHOTO U TEOPETHUECKOTO
3aIaHHOU METOMKE, Veer Xapakrepa;

COCTaBJICHUIO 10JIb30BaThCs TAOIUIIAMHU, METOIUYKAMU,
ONMCaHUsA IPOBOJUMBIX KaTaJloramH.

HUCCJIENOBAHWI U
aHanu3y pe3yJIbTaToB

OCHOBHBIMHM MaTeMaTH4YE€CKUMHU METO/IaMU 00paboTKH
Pe3yJIbTaTOB 3KCIIEPUMEHTA, UCIIOJIb3YEMBIMU B
Bnaneer CIEKTPOMETPHUH U PATMOMETPHUH SIIEPHBIX U3ITYUCHMUI;
HaBbIKaMHU CaMOCTOSITENIbHOM pabOThI ¢ yueOHON U
Hay4HOU JIUTEPATYPOU.

[IK-4 TEPMHUHOJIOTHIO, KOTOpasi IPUMEHSIETCS B
CITOCOOHOCTHIO CIIEKTPOMETPHH B PATUOMETPHUH;

HCIIOJIB30BATh TEXHUYECKHE CPEICTBA JJI1 U3MEPEHUSI OCHOBHBIX
TEXHUYECKUE CPECTBA 3Haer mapaMETpoOB 00BEKTOB HUCCICIOBAaHUAI,

JUTSL U3MEPEHUS MPAKTUYECKUE MPUITOKEHUSI TEXHUUECKUX CPEACTB
OCHOBHBIX TTapaMETPOB CIIEKTPOMETPHUU U PATUOMETPUH;

00BEKTOB OCHOBHBI€ IJIaBWJIa TPUMEHEHUS CPEJICTB 3aLTUTHI.

HCCIICNO0BAaHUs, K Ymeer penaTh 3aga4d NPpUKIJIagHOIrO U TEOPETUIECKOI O




ITOJTOTOBKE JTAHHBIX
IUIA COCTABJIEHUS
0030pOB, OTYETOB H
HAyYHBIX TyOJIUKAIIHIA

XapaxTepa;
II0JIB30BaThCsA Ta6JII/II_[aMI/I, MCTOOUYKAMMU,
KaTaJoramMu.

Bnaneer

OCHOBHBIMHM MaTeMaTH4YE€CKHUMH MeTO/1aMu 00paboTKU
pe3yAbTAaTOB SKCIIEPUMEHTA, UCII0JIb3yEMbIMU B
CHEKTPOMETPHUHU U PATMOMETPHUH SIICPHBIX U3ITYUCHHUIA;
HaBBIKAMHU CaMOCTOSITEIILHOM pabOThI ¢ yueOHOU 1
HAY4YHOH JTUTEPaTypOu.




AHHOTAIUA
K pa0oyeil mporpaMMe IMCUUILTUHBI «SI1epHble MeTOAbI B OMOCHCTEMAX))

HucruminHa «SlnepHbie  MeToAbl B OMOCHMCTEMax» pas3pabdoTaHa Jyis
CTyZIeHTOB 3 Kypca HampapieHusi noarotoBku 14.03.02 «SnepHbie MeTOIbI U
TexXHoJOTUM», Tpodmis «DPu3rKa aTOMHOTO SApa W YaCTUI» B COOTBETCTBUH C
tpedoBanussMu OC BO no nanHOMY HampaBiIeHHIO.

JucuuminHa «SnepHpie MeToAbl B OHMOCHCTEMax» OTHOCATCS K pasjelly
b1.B.JIB.2 auciumiyH 1o BEIOOpY BapUaTUBHOM 4acTH y4eOHOro TuiaHa.

OO6miass TPyJI0E€MKOCTh JUCIUIUIMHBI COCTaBJSIET S5 3a4eTHBIX eauHuil, 180
4acoB. YUYEOHBIM IIJITAHOM MpPEAyCMOTPEHbI JEKIMOHHbIE 3aHsATus (36 yac.) u
npaktudeckue 3aHsaTtus (18 uvac.), camoctositensHas padota (126 yac., u3 Hux 27
yac. OTBEJICHbI Ha 3K3aMeH). JlMCIUIUIMHA peanu3yeTcs B 5 cemecTpe 3 Kypca.

JIns  yCHemrHoro yCBOCHHMSI  JIUCHMIUIMHBI — «SIepHbIE  METOJbI B
onocucTeMax» HEOOXOJUMbl YCTOWYUBBIE TEOPETUUYECKUE 3HAHUSA MPAKTUYECKHUE
HAaBBIKM TI0 BCEM pasjeiiaM 00s3aTeIbHOTO MUHHMYMa COJIEPKaHHUS CPEIHETO
(momHoro) obOpazoBanusi mo ¢uszuke. g yCHEMIHOTO W3Y4YEHUsS JAUCIUILIMHBI
«Anepubie MeTtoasl B OuWocucTeMax» y OOydYaromuxcs JOJIKHBI  ObITh
c(hopMUPOBaHbI CIAEAYIONINE TPEABAPUTEIBHBIC KOMIICTCHITUN

- CHOCOOHOCTBIO HCIOJL30BaTh OCHOBHBIE TIOJOKEHHSI U METObI
COI[MAIbHBIX, TYMAHUTAPHBIX U YIKOHOMUYECKUX HAYK MPHU PEIICHUU COLUATIbHBIX
U npodeCCHOHANBHBIX 3a7ad, CIHOCOOCH aHaJIM3UpPOBATh COLMATbHO-3HAYUMBIC
npoOiems u niporiecchl (OK-8);

- CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIMH B NpOo(eCcCUOHATBLHOM  NEATETbHOCTH, TMPUMEHATh  METOJbI
MaTeMaTUYeCKOro  aHajau3a W MOJEIUPOBAHUA,  TEOPETUYECKOro U
sKcriepuMeHTanbHoro uccnenoBanus (OIIK-1).

Heanb: chopmupoBaTh NPEACTABICHUE O HAMPABICHUSX UCCIEIOBAHUS
OMOJIOTMYECKUX CHUCTEM SIICPHBIMM METOJIAMU M MEXaHU3ME MX BO3JCHCTBHS Ha
OMOJIOTUYECKYIO CTPYKTYPY, MMO3HAKOMHUTH C OCHOBHBIMH CIIOCOOAMH U METOJIaMHU
perucTpanuu OUOJIOTUYECKUX MapaMeTPOB.

3agaun:

e M3yyeHue TOCIEACTBUM BO3IACUCTBUS SIECPHBIX HCCIEAOBAHUM Ha
OMOJIOTMYECKUI OOBEKT.

e M3yuuth  OCHOBHBIE  SIIEPHBIE  METOJbI, MPUMECHSIOIIMUECT  JJIS
UCCIICIOBaHUST OWMOJIOTHUYECKUX CHUCTEM B Pa3UYHBIX 00JIaCTSIX COBPEMEHHOMU
HAYKHU.

[Inanupyembie pe3yabTaThl OOyYEHHS MO JAaHHOW AUCIHUILIMHE (3HAHUS,

YMCHHU:I, BJ'IaI[eHI/IH), COOTHCCCHHBIC C IINIAHUPYCMBIMHU PC3YyJIbTaTaMHU OCBOCHUA



0o0pa3oBaTeNbHOM  MPOrPaMMbl,  XapakKTepU3ylOT  dTambl  (HOPMHUPOBAHHUS

CICAYIOIMX  KOMIEeTeHIHH  (0OIIeKynbTypHble/  obmienpodeccuoHaibHblie/
npodecCUOHAIbHBIC KOMIIETEHIIUM (3JIEMEHTHI KOMIIETEHITNH)):

Kon n popmyimmposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIEeTeHIHH
MOPSIIOK U IPOLIEAYPY MPOBEICHUS
MK-3 Jnaer UCCJICJOBAaHHIA, HCIIOIB3YIOIIUX SICPHBIC METOIBI.
FOTOBHOCTBIO K NPUHIIKIBI PAJMAIIMOHHON 0€30MaCHOCTH MPH
TPOBE/ICHIIO MIPOBE/ICHUYN HAyYHBIX UCCIICIOBAHUIA.
bu3ruecKux UCIIOJIb30BaTh METO/IbI aHAJIN3a MTOJYICHHBIX
IKCHIEPUMEHTOB T10 CIICKTPOB.
3aJ]aHHOW METO/IHKE, Ymeer YUUTBIBATH OIIMOKU U3MEPEHHS ITPH IPOBEICHUHU
COCTABJICHUIO OMTUCAHUS SICPHBIX HCCIIe0BaHui ((DOH, ABIKECHHE
IIPOBOJUMBIX HCCIIEyEMOro O0BEKTa U.T.J).
UCCIICIOBAHNN 1 aHATIN3Y CIIOCOOHOCTAMK 0000IIATH U aHAJM3UPOBAThH
pe3yabTaTOB Bnaneer uHdopMarmio, moiaydeHuyo ¢ [19T, SIMP.
3HAHUSIMH [TPOBEPKH MOJYICHHBIX PE3YJIbTATOB.
COBpEMEHHBIC OMOIMOTEKH U 0a3bl TAHHBIX.
cUCTEeMY PUOOPOB YYACTBYIOIIMX B IPOBEICHUU
TK-4 3naer OMOJIOTMYECKUX MCCIIEIOBAaHUM.
CIIOCOOHOCTDIO pUOOpPHI yIACTBYIOLINE B aBTOMATH3AL[H
MCHOJIB30BAT AZIEPHBIX METOJIOB UCCIIEJOBaHUSI.
TEXHUYECCKHE CPEICTBA
UCIIOJIb30BATh OTCYCCTBCHHYIO U 3apy0CIKHYIO
ISl ©3MEPEHHUSI
UH(POPMAILIHIO TI0 TEMATUKE MCCIICIOBAHMUS.
OCHOBHBIX MTAPaMETPOB N o
Ymeer paboTaTh C TEXHUYECKOH JTUTEpaTypOid
00BEKTOB MCCIIEIOBAHUS,
(anexktpuueckue cxeMol [19T, SIMP u np.,
K MTOJITOTOBKE JTAHHBIX
IKCILTyaTal[MOHHAS JOKYMEHTAIHS).
JUTSL COCTaBIICHHS
0630pOB, OTYETOB HaBBIKAMHU COCTABIICHHSI OTUETOB, JIOKJIJIOB,
Hay4YHBIX MyOJIMKaIMi Buajeer HPE3CHTALNH.
HaBBIKAMHU (POPMHUPOBAHUS PE3YJIbTATOB,
MOJIYYCHHBIX SIEPHBIMH METOIAMH UCCIICTOBAHHSL.
MK-5 OCHOBHBIE MPaBHJIA COCTABIICHHUS OTUYETOB
FOTOBHOCTBIO K 3Haer UMEIOIIUX OTHOIICHHUS K SICPHBIM TPOIIeIypam
COCTABJICHUIO OTYETA I10 ANCPHEIX HCCICIOBAHNA.
BBITTOJIHEHHOMY COCTaBJISITh U MIPEJOCTABIISITH PE3YIbTAT 10
3aJJaHHIO, K y4acTHIO BO | YMeer MPOJICTIAHHBIM SITICPHBIM HCCIICIOBAHUS B
BHEJIPCHUH PE3YJIbTATOB OTYETHOH (opme.
HCCICAOBaHNH H Braneer HaBBIKAMH 3aIIUT U apr'yMEHTAIIUH OJTyIEHHBIX

pa3zpaboTok

JaHHBIX O IMapaMeTpax OMOJIOTUYECKUX CUCTEM.




AHHOTAIUA
K pabouelt mporpaMme AUCHUILIUHBI «B3anmoiecTBYSI HOHU3UPYIOLIETO
U3ITyYEHHUS C BEIIECTBOM

PabGouass mporpamma AMCHUIUIMHBI «B3auMoaecTBUS HOHU3HUPYIOUIETO
U3IIy4eHHs] C BEUIECTBOM» pa3paboTaHa Mg CTYACHTOB 4 Kypca HampaBleHUs
14.03.02 «Snepubie Gpu3nKa U TEXHOJIOTUNY, crieruanu3anuu «Dusnka aTOMHOTO
apa W YacTHI» B cooTBeTCTBUU C TpeboBanusiMu OC BO mno paHHOMY
HaIlpaBJICHUIO.

Hucuunmummaa «buodusukay otHocuTes K pasaeny b1.B.JIB.3 aucuumumme no
BBIOOPY BapUaTUBHOW YACTH Y4EOHOTO IJIaHa.

OO0masi TpyAOEMKOCTh JUCHUIUIMHBI COCTaBIIICT 3 3a4€THBIX €IUHHIIL,
108 yacoB. YueOHBIM IJIAHOM MPEAyCMOTPEHbI JIEKIIMOHHbIE 3aHsATHs (18 yac.) u
naboparopHbie padoThl (36 yac.), camoctosaTeNbHast padbora (54 yac., B TOM 4HCIIe
Ha MOJTOTOBKY K 3k3ameHy 36 uac.). JlucuuruimHa peanusyercss B 7 cemectpe 4
Kypca.

Kypc «B3anmoneucTBrus MOHU3HUPYIOIIETO H3IYYEHHS C BEMIECTBOM)
ONUpaeTcsl Ha cojJep)kaHue AUCHMIUIUH «OCHOBBI TE€OpUHU SAEPHON (U3UKU U
AJIEMEHTApHBIX  YacTHUI», «AToMHas ¢u3uka», «KBaHTOBass MeXaHHUKay,
«DNEeKTpoMHAMUKA OaKallaBpuarta.

OCHOBHBIE TOJIOKEHUSI JUCHMIUIMHBI JIOJDKHBI OBITh HCIOJIb30BAHBI B
JanbHEHIIeM TpH M3YYEHHH CIEAYIOUX AUCHUIUIMH — «TepMoauHaMuKa,
cTaTUCTHYecKass (pu3nka u (pU3MKa KOHACHCHUPOBAHHOIO COCTOSHUS», «SInepHas
bu3uKa 1 MEIUIIUHA»

CopeprkaHre JUCHUIUIMHBI OXBaThIBAET KPYT BOIIPOCOB O CTPOCHUH ATOMHOTO
A1lpa, paAMOaKTUBHOM pacnaje, MOHU3UPYIOUIMX U3JIyYEHHUSIX U MX BO3IECHCTBUU
Ha HEOPraHWYEeCKUE U OpraHNueCKre OOBEKTHI.

B jucuumsiiHe paccMOTpEH COCTaB aTOMHBIX — f]iep, TIpaHUlbl HX
YCTOMYMBOCTH, TOAPOOHO OCBEIHICHO SIBJICHUE PAJUOAKTUBHOCTH, BUJIBI
PaJOaKTUBHOCTH, XapaKTepHbIE WX CIHEKTPbl, MHOTO BHUMAaHUS YAEJICHO
BOIIPOCAM  B3aMMOJCHCTBUSL Pa3IMYHbIX BHUJOB M3JIYUYEHUSI C BEILIECTBOM,
VOHU3aLMOHHOE TOPMOXEHUE 3apsSOKEHHBIX YAaCTHI, TOPMO3HOE H3IIy4YEeHUS,
3aKOHbI OCJabJeHUs] M3Iy4YeHHs, pa300paHbl BOMPOCHI O IEMHBIX PEaKUHUsiX, O
OPUHLMINAX pabOThl aTOMHBIX 3JIEKTPOCTAHIMS M aTOMHOM OOMOBI, 3aTPOHYTHI
BOIIPOCHl  PaJMAlMOHHOIO 3arpsA3HEHUs OKpYXKAlolled Ccpeapl W ACUCTBUSA
PaIMOaKTUBHOCTH HA OMOJIOTUYECKUE OOBEKTHI.

Lean ocBoeHuss AUCHUIUIMHBI  «B3auMoaecTBUST  MOHU3HPYIOUIETO
U3JIy4YEeHHs] C BEIECTBOM» — MPUOOpPETEHUE CUCTEMATU3UPOBAHHBIX 3HAHWUM IO
B3aUMOJICUCTBUIO Pa3JINYHBIX SACPHBIX U3YYEHHUI C BEIIECTBOM M IMOCIEICTBHIM
TaKuX B3aUMOJECHCTBUM JIJI1 HEOPraHUYECKUX U OPTAaHUYECKUX MaTEepUaJIOB.



3agaum:

® U3y4YEHUE BUJOB HECTAOMJIBHOCTH ATOMHBIX fJIEP, 3aKOHA UX pacnaja;

® 3HAKOMCTBO C XapaKTEPUCTUKAMM SIICPHBIX U3IIy4YCHMUIA;

® H3y4YCHUE 3aKOHOMEPHOCTEW B3aMMOJCUCTBUS SINEPHBIX M3Iy4YEHUH C
BEILECTBOM;

® 03HAKOMJICHHE C MHAYLHUPOBAHHBIMU SICPHBIMU PEAKIUAMHU MX POJIBIO B
HHEPreTUKE YEJIOBEUYECTBA;

® HM3y4CHUE  TIOCIEACTBUM  BO3JCUCTBUS  SNEPHBIX  M3IYy4YEHUM  Ha
KPUCTAJUIMYECKUE BEIIECTBA U OMOJIOTUYECKUE OOBEKTbI, TOHATUS O3Bl
00JTydeHUsI.

JIJ1st yCemHOro u3y4eHusi AUCHUIUIMHEBL « B3anMoaeicTBIS HOHU3UPYIOLIErO
U3IYyYEHUs] C BELIECTBOM» Yy OOydYaloIMXCs JOJDKHBI ObITH C(HOPMHPOBAHbBI
CJIEIyIOLIME TPEeIBAPUTEIbHBIE KOMIIETEHIUU:

® BIAJCHUEM KYJbTYpOH MBINUICHHS, CIOCOOEH K OOOOIIEHMIO, aHaIU3y,
BOCHPUATHIO MH(OpPMALMK, MTOCTAHOBKE L€ U BHIOOPY MyTeHl ee NOCTHKEHUs
(OK-1);

® TOTOBHOCTBIO K CamMOpa3BUTHIO, IMOBBIIIECHUIO CBOEH KBadU(pUKALUU U
mactepcTBa (OK-6).

B pesynpraTe M3ydeHUs JaHHOM  AUCHUIUIMHBL Y  OOydYaromuxcs
bopMHpYIOTCA CIIEaYIONINE OOIIEKYIbTYpHBIE / TPOdecCuOHATBHBIE KOMITETEHIIUN
(271eMEHTHI KOMIIETEHITUH):

Kona u popmyampoBka Jtanbl popMUPOBAHUA KOMNETEHIIUH
KOMIIeTCHIIUHN

XapaKTEPUCTUKU PAJUOAKTUBHBIX s1IEP;
XapaKTEPUCTUKH PAAVOAKTUBHBIX U3JIYy4CHU;
CTPOECHHE HEOPTaHUUYECKUX U OPraHUYECKHUX BEIECTB;

3HaeT 9KOJIOTUYECKHE MPOOIJIeMbI, 00YCIIOBIIEHHBIE
I1K-3 W3ITyYCHUSIMHU, BOSHUKAIONIMMH OT pacraia
TOTOBHOCTRIO K PaJIMOaKTUBHBIX BEHIECTB, MOMABIIMX BO BHEIIHIOK
MPOBEJICHUIO

cpeny.

buznuecKkux
SKCTIEPHMEHTOB TI0 W3MEPSTh U PAaCCUUTHIBATh AKTUBHOCTH
3aJJaHHOM METOJIUKE, PallMOAaKTHBHEIX PENapaToB;
COCTaBJICHUIO IIPUMEHATHh TEOPETUUECKUE 3HAHUS K PELLIECHUIO

OIMCAHHS TIPOBOIUMEIX | Y MEET
HUCCIENOBaHUN U
aHaJu3y pe3yIbTaToB

MPAKTHYECKUX M HAYYHBIX 3a]1a4;
MMOHUMATh, U3J1araTh U KPUTUYCCKUA aHATU3UPOBATh
o0mepu3nIecKyr0 HHPOPMAIIHIO.

TEXHOJIOTHSIMU HUCIIOJIb30BaHUS 0a30BBIX
Bnaneer TCOPCTUUCCKHUX 3HAHUM B 00JIACTH €CTECTBEHHBIX HaykK
IIpH pCIICHUN HpO(I)CCCI/IOHaJILHBIX 3agaq.




HaBBIKAMHU PabOTHI ¢ MPUOOPAMH, PETUCTPUPYIOITUMHU
SICPHBIC U3TYYCHUS

I1K-4

CIIOCOOHOCTHIO
HCII0Jb30BaTh
TEXHHYECKUE CPEICTBA
JUTSL U3MEPEHUS
OCHOBHBIX TTapaMETPOB
00BEKTOB
HCCIIEIOBAHUS, K
ITOJArOTOBKE JTAHHBIX
JIUISL COCTaBIICHUS
0030pOB, OTYETOB H
HAYYHBIX TyOJIMKaui

3Haer

TEXHHUKY O€30ITaCHOCTH;
TEOPETUIECKHE OCHOBBI IIPOBEACHHSI SKCIICPUMEHTA.

VYwmeer

HCMOJIB30BATh TEXHUYECKUE CPEACTBA ISl U3MEPEHHUS
OCHOBBI ITAPaAMETPOB OOHEKTOB HCCIICTOBAHUS;

YMEET IOCIIEI0BATEIBHO U3JIaraTb METOIUKY U
pe3yJIbTaThl MPOBOJIUMBIX UCCIICIOBAHUM.

Bnaneer

HaBBIKAMU 110 UCCIIEIOBAHHIO U TIOJTOTOBKE JaHHBIX
JUISL COCTaBIJICHHS 0030pPOB, OTYETOB U HAYYHBIX
myOJIMKanui.

I[J'ISI (bOpMI/IpOBaHI/IH BbIIICYKA3aHHBIX KOMHeTeHHI/Iﬁ B paMKax OUCHUILIWHBI

«B3auMonencTBus MOHU3UPYIOLIEr0 M3JIYYEHHUsI C BELIECTBOMY» ITPENyCMOTPEHBI

CIIEIyIOIIME METOJbl AKTHBHOI'O/MHTEPAKTUBHOIO OOYYEHHS:

JIEKIUsI-0ecena,

JICKOUA-IIPC3CHTALUA C O6CY)KII€HI/I€M.



AHHOTAIUSA
K paboueil mporpaMmMme TUCHUIUTMHBI «SaepHble PU3NKa U MEIUIIMHAY

Jucuunnuna «Snepusle Gpusnka u MeauImHa» pazpaboTaHa Uik CTYJEHTOB
4 xypca HamnpapieHus: noarotoBku 14.03.02 «SnepHbie METOJIBI U TEXHOJIOTHUN,
npodwist «Pu3nKa aTOMHOTO siApa M YacTUID» B COOTBETCTBHU C TPEOOBAHUSIMU
OC BO no njaHHOMY HaIpaBJICHUIO.

JlucuuIuiiHa OTHOCUTCS K JUCHMIUIMHAM [0 BBIOOPY BapHATUBHOW 4YacTu
b1.B./IB.5.

OO6miass TPyJI0E€MKOCTh JMCIUIUIMHBI COCTaBIsSeT 4 3a4eTHBIX eauHul, 144
yaca. Y4YeOHbIM TIUIAaHOM THPEIyCMOTPEHBbI JeKIMOHHbIE 3aHsTus (18 yac.),
npaktudeckue 3aHatus (18 wac.) u jaboparopuble 3aHsATHA (36 dac.),
camocTodaTenbHas pabora (72 wyac., u3 HuX 36 4Yac. OTBEJAEHHI HAa D3K3aMEH).
JucuuminHa peanu3yercs B 7 ceMecTpe 4 Kypca.

JIJ1s1 yCHEIIHOTrO0 YCBOCHUS TUCIUIUINHBI « fnepHble (U3uKa U MEIUIIMHA »
HEO0OXOIMMbl YCTOMYUBBIC TEOPETUUECKUE 3HAHUS TPAKTUYECKUE HABBIKHU M0 BCEM
paznenaM  00s3aTEIBbHOTO MHUHMMYyMa COJIEpKaHHUS  CpelHero  (TMOJIHOTO)
oOpazoBaHus 1o ¢uzuke. (g ycnemHoro M3ydeHHs] NUCIUIUIMHBI « SnepHbie
¢u3nMKka W MeAMIMHA » 'y OOydYaromuxcsi JOJKHBI ObITh C(HOPMHPOBAHBI
CJIEAYIONINE TPeABAPUTEIbLHBIC KOMIIETCHIUN:

- CHOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIE TIOJIOKEHUSI W  METOJIbI

COIIMAJIbHBIX, TYMAHUTAPHBIX U YKOHOMUYECKUX HAyK MPU PEHICHUU COLMAIBHBIX
U Tpo(ecCHOHANBHBIX 3aa4, CIOCOOEH aHaUM3UpPOBATh COIMAIBHO-3HAYMMbIC
npo6iiemsl 1 riporiecchl (OK-8);

- CIIOCOOHOCTBIO HCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIMH B MPOGECCUOHAIBHOM  ESITEIBbHOCTH, MNPUMEHSITH  METOBI
MaTeMaTHYeCKOro  aHajuM3a W MOJICJTMPOBAHUS,  TEOPETHUECKOTO U
skcrepuMeHTanbHoro uccienoanus (OITK-1).

Lenb: dopmupoBaHue 3HaHMM NO  AEWUCTBUMIO  pagnaumMm  Kak
sKonormyeckoro ¢GaKkrtopa Ha BCeX Wepapxmyeckmx YpoBHAX 6Ouocdepbi;
MO3HAKOMMUTb C OCHOBHbIMM npeacraBneHnAMn 7 MOHATUAMM
PaAMOaKTUBHOCTU N pagmaLMoOHHON 6e30MacHOCTy.

3amaum:

- TIpuOOpecTH 3HAHUS W OCBOWTH OKCIIEPUMEHTAIBHBIE METOJbl TEPEeHOca
paaMoOHYKIUIOB B  arMmochepe, ruapochepe u  auTocdepe, Poau
OMOJOTUYECKUX MyTEH B MEPEHOCE 3arpsI3HUTETICH.

- OCBOMTH IKCIIEPUMEHTAIBHBIC METOJIbI OLICHKH KOHIICHTPAIIUNA 3arpsi3HUTEICH
W CO37aBaeMbIX JI030BBIX HAIPY30K HA HACcEJICHUE.

- W3YYHMTHh TCOPHIO ¥ MIPUHIIMIIBI BO3ICHCTBHS Pa3IMYHBIX BHIOB
WOHU3UPYIONINUX W3TY4YCHUH Ha OMOJOTHYCCKHE OOBEKTHI;



- HAay4YUTh OCHOBHBIM IOJIOKEHHUSIM PAIUANIMOHHON O€30MacHOCTH U
MpaBUJIaM €e HOPMHUPOBAHUS;

- TIPUBUTH CTYJICHTaAM HABBIKM aHaJM3a paAualluOHHOW 00CTaHOBKH,
PAMOHYKIIUHOTO 3arpsSi3HEHUST OKPY>KaIOIIEH cpebl

- U3YYUTh OCHOBHBIC OMACHOCTH, CBSI3aHHBIC C AKCIUTyaTalueil mpeanpusiThit
SAIEPHOTO TOTIJIMBHOTO I[UKJIA;

- HAyYUThCS MPUMEHSITHh MOJTYyUYEHHbIC 3HAHUS B 3a/la4axX UCCIIEA0BATEIbCKON
U MIPUPOJOOXPAHHON JIESITEILHOCTH.

[TnanupyemMbie pe3yiabTaThl OOYYEHHS IO MaHHOW IUCHUILIMHE (3HAHUS,
YMEHHsI, BIQJICHUS), COOTHECEHHBIC C IUIAHUPYEMBIMU DPE3yJIbTaTaMH OCBOCHUS
00pa30BaTEeNbHOM  TPOTPaMMBI,  XapaKTEePU3yIT  dTambl  (POPMUPOBAHUS
CIEYIONUX  KOMIIETeHIMH  (0OIIeKyIbTypHbIe/  00IIenpodeccuoHanbHbIe/
npodeccuoHaNbHbIE KOMIETEHITUH (3JIEMEHTHI KOMIIETEHIINN)):

KO}I u (l)OpMyJ'[I/lpOBKa JTansl (l)OpMHpOBaHI/Iﬂ KOMIICETCHIIUHN
KOMIIETCHIIUA
HK_6 3HaeT OCHOBHOE YCTPOHCTBO IPUOOPOB, IPUM CHSAIOLIUXCS IS

MEAUIIMHCKOT0 MCCIICI0BAHHUS.

CITOCOOHOCTBIO K VmMeer HCITOJB30BaTh METO/IbI aHAIM3a OHOJOTHYECKUX JTaHHBIX,
MOJIYYCHHBIX B MEAMIMHCKUX HCCIICIOBAHUAX

TBOpquKOMy HaquOMy BHaI[eeT CIIOCOOHOCTH 00OOIIUTH U JaTh OLICHKY BO3JEHCTBHIO TAKHX

MBIIJICHHUIO, BHCIPCHHUIO HCCIIe0BaHNi Ha OMOJOTMYECKUH OpraHu3M

HAy4YHBIX AaeH,

PE3YyJIbTAaTOB

HNCCIICI0BAHUA

[1K-4 COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUU.
CIIOCOOHOCTHIO 3HaeT
HUCIIOIB30BATh MMOJIb30BATHCS CPEICTBAMU JIO3HMETPHY €CKOT'O KOHTPOJIS

HCII0JIb30BATh HAYYHO-TEXHUYCCKYIO

TEXHUYECKUE CPEeACTBaA A1 | YMeeT ®
I/IH(I)OpMaI_[I/IIO, OTE€UECTBEHHBIU U

U3MEPEHUS OCHOBHBIX T
MapaAMETPOB 0O BEKTOR 3apyOE€KHBIH OIIBIT IO TEMATHKE
HCCIIEI0BAHMS, K HCCTICTOBAHMA

HOJATOTOBKE JAHHBIX JUIS

COCTABJICHMUS 0630pos, | Braxeet HaBBIKAMH UCIIOJIb30BAHUS 0a3 TaHHBIX B

CBOEH IIpeIMETHON 00J1acTH.
METOJIaMU CTIIEKTPaILHOTO aHaTN3a
paguamoHHON 00CTaHOBKH

OTUYETOB " HAyYHBIX
myOauKanui

Jl1st popMUpOBaHUs BHIIIEYKa3aHHBIX KOMIIETEHIINH B paMKaX JTACIUATLTAHBI

« }Iz[epHaﬂ (I)I/ISI/II(a U MCIUIHHA» TPUMCHAIOTCA CIICAYIOINUC MCTOAbI aKTUBHOT'O U
HHTCPAKTHUBHOI'O O6y‘-IeHI/IHI HpO6J’IeMHaH JCKIUA, JICKIOUA-IIPC3CHTALMA.



AHHOTAIUA
K pabodeli mporpaMMe AUCIUILTUHBI «BBeeHNE B MPUKIAAHYIO SICPHYIO
buzuKy»

PabGouass mporpamma aucuMIUIMHBI «BBeneHune B NPUKIAAHYIO SIIEPHYIO
bu3uKy» pazpaboTaHa ais CTyAeHTOB 2 Kypca Hampaienus 14.03.02 «Snepabie
¢u3MKa U TEXHOJIOTUMY», clienuanu3anui «DPu3uka aTOMHOTO siipa M YacTHID B
cooTBeTcTBUM ¢ TpedboBaHussMu OC BO no 1aHHOMY HanpaBIIEHUIO.

Kypc «BBeneHnue B npukiazHylo sSAEpHYIO (U3MKY» OTHOCUTCS K pa3feiy
b1.B.J/IB.6 BapuaTtuBHOM 4acTH y4eOHOTIO IJIaHa (IUCIMILUIMHBI 110 BEIOOPY).

OOmas TpyAOEMKOCTh AMCLUMIUIMHBI COCTaBIsieT 4 3a4eTHbIE €IUHULBL,
144 yaca. YueOHBIM TUJIAHOM MPEAYCMOTPEHBI JEKIMOHHbIE 3aHATUsA (18 yac.) u
npaktudeckue 3aHatus (36 uyac.), camoctositenbHas padota (90 yac., U3 HHUX
45 yacoB OTBEJIEHBI Ha MOATOTOBKY K 3K3aMeHy). /lucuurmnuna peanusyercs B 3
ceMecTpe 2 Kypca.

[Ipy ocBOoeHHMH JAaHHOM JUCHMIUIMHBI HEOOXOJHWMBI 3HAHMS, YMEHMS
oOyuarolerocs, IpuoOpEeTEHHbIE B PE3yJIbTaTe OCBOCHUS KypcoB: «MaTemaThkay,
«OCHOBBI ~ MaTEMaTU4YECKOTO  aHaim3a»,  «MareMaTudeckuil  aHamusy,
«Du3nyecKuil MPaKTUKYM», «MexaHuKa, JJIEKTPUIECTBO U MarHETU3MY.

JucuunnuHa «BBeaeHune B MpUKIAAHYIO A1EPHYIO (QU3UKY» OXBATBHIBAET P
OCHOBOITOJIATAIOIIMX BOMPOCOB SAEpHOM (U3MKU. PaccMaTpuBaroTCsi CTpOEHHE
A5lpa, Y4YEHUE O PaJMOAKTHBHOM pAaCIajJie, B3aUMOJCHCTBUE PaJHOAKTHBHBIX
U3IIyYEHUH C BEIIECTBOM M OCHOBHBIE NPUHLMUIBI W METOABl HM3MEPEHUs
PaAMOAaKTUBHBIX U3JIyYEHUH.

Heab kypca «llpuxnannas saepHas ¢usnKa» 3akioyaeTcsl B 0OecleueHUH
NOJIFOTOBKM B O0JIACTU METOJOB M CPEACTB KOJMYECTBEHHOTO OIpeAeSICHUs
XapaKTEPUCTUK TOJIEH MOHM3UPYIOIIHUX U3Ty4YeHUU, (OPMHUPYEMBIX Pa3IuYHbIMU
MCTOYHHUKAMHU.

3axayu:

® U3y4yeHHE OCHOBHBIX IpPEJICTaBICHUI 00 aTOMHOM sipe, €ro pacrnaje u
PaAMOaKTUBHOM U3JTyYEHUU;

® u3ydyeHue (PaKTOpOB BO3IACHCTBUSA HOHU3UPYIOLIETO M3Iy4YEHUs Ha
BEILIECTBO U OUOTY;

® 03HAKOMJIEHHE C OCHOBHBIMH BUIAMH PATUALIMOHHON 3aIUTHI;

e (¢opMUpOBaHME TOHUMAHUS  MpaBWil  pabOTBl €  HMCTOYHHUKAMHU
MOHU3UPYIOIIETO U3TyYCHUS;

¢ (opmMupoBaHHE MOHUMAHUS PUHIUIIOB JO3UMETPHH.



JIy1st ycrienmHoTo n3ydeHus: JUCITUTUTNHBL « BBeieHre B IPUKIAIHYIO SACPHYIO
bu3uKy» 'y 0Oydammnmxcss JOJKHBI ObITb  C(HOPMHUPOBAHBI  CIIEAYIOLINE
peBapUTEIIbHBIC KOMITCTCHITUU:

e OK-1 — BnaseHueM KyJibTYpOU MBIILIEHUS, CIIOCOOHOCTHIO K 0000IICHHUIO,
aHaNMM3y, BOCUPUSITHIO WH(OpMAIlMW, IMOCTAHOBKE IIEIM M BHIOOPY MyTeH ee
JOCTYKCHUS.

B pesympraTe W3yueHUs JAAHHOM JUCHUIUIMHBI Y  OOydYaromuXxcs
dbopMUpYIOTCS CIEAYIONINE O0MEKYIbTYpHBIC / TPO(HEeCCHOHATLHBIC KOMITETSHITUH
(371eMEHTBI KOMIIETEHIIHH ).

Koa u popmyiupoBKa Aransl GOPMHUPOBAHUSA KOMIIETEHIIUH
KOMIICTeHI[UH
IK-1 OCHOBHBIE METO/IbI TEOPETUUECKOTO U
CIIOCOOHOCTHIO et SKCHEPUMEHTAILHOTO HCCIIEI0BAHNS;
UCIIOJIL30BATh HAYYHO- NPUPOIHBIE U MCKYCCTBEHHBIE HCTOYHUKH PaJHalluK 1
TEXHUYECKYIO COCTaB M3JTy4EHHI.
uHopmaLio, UCIIOJIb30BATh OCHOBHBIE 3aKOHBI
OTCHCCTBCHHBIN 1 €CTECTBEHHOHAYYHBIX JUCIHUILINH B
3apyOeHKHBIH OTBIT MO | yyeer npodeCCHOHATLHON EATENBHOCTH;
TCMaTHKC PacCUUTBIBATH JEHCTBHE PAJUAIIMOHHOIO U3JIyIEHHs
HCCICAOBAHMA, Ha JKUBbIE OPTAaHU3MBL
COBPEMEHHEIE
METOJaMU MaTeMaTHUECKOro aHAJIN3a U
KOMIIBIOTEPHBIE
MOJEIUPOBAHMUS;
TEXHOJIOTUH U .
METOJAaMHU CIEKTPAIILHOTO aHAJIN3a PAHALIMOHHOM
WH(pOPMAIOHHbIE Braneer a p pajuan
N 00CTaHOBKH.
PECYpCHI B CBOEH
MpeAMETHOM 00nacTu
OK-15 IIPUPOAHBIE U HCKYCCTBEHHBIE HCTOUYHUKHU PAIUALIH U
CIOCOOHOCTHIO 3nact COCTaB U3ITyUYCHHUI;
0CO3HABATh OCHOBHBIE YKOJOTUUECKHUE TTPOOIEMBI SEPHO-
COLUATBHYIO TOIIJIMBHOTO IUKJIA.
SHa1MMOCTDL CBOCH VYMeer UCIIOJIF30BaTh HAYYHO-TEXHUUYECKYIO HH(OPMAIIHIO.
Oynymieii npodeccuu,
COBPEMEHHBIMHU KOMITBIOTEPHBIMU TEXHOJIOTHSIMU;
JIEMOHCTPHPOBATh .
HaBBIKAMH UCIIOJIb30BaHUs 0a3 JAHHBIX B CBOEH
BBICOKYIO MOTHBALIUIO K 06
IPeIMETHOM 001acTH.
BBITIOJHEHHIO Braneer pel
npogecCuoHaIbHON
JEeSATENbHOCTH

Jlnst hopMupoBaHUs BBINICYKAa3aHHBIX KOMIIETCHIIMM B paMKax JUCITUTUIMHBI
«BBenenre B MPUKJIAAHYIO SACPHYIO (PU3HUKY» MPUMEHSIIOTCS CIIEIYIOIINE METOIbI
aKTUBHOTO / MHTEPAKTUBHOTO O0yUeHHUs: padoTa B MaJIBIX TPYIIax, 00CYKICHHE.



AHHOTAIUA
K pabouelt mporpaMme TUCHUILTMHBI « MeTpoJIoTHsl, CTaHJapTU3aLUs U
cepTU(UKALIHS

PabGouass mnporpamma aucuMIuidHbl «MeTponorusi, craHgapTU3anus U
ceptudukanus» paspadboraHa s cTyAeHTOB 1 kypca HampaBienus 14.03.02
«SAnepupie (U3NKa U TEXHOJIOTUWY, crienuain3anuu «Pu3nka aTOMHOTO siapa U
yacTui B cooTBeTcTBUU ¢ TpeboBanusamu @I'OC BO o naHHOMY HampaBJIEHUIO.

JucrunmHa «MeTposorus, CTaHaapTH3AIU U CepTUPUKAIINST OTHOCUTCS K
pazneny b1.B.JIB.7 nuctumins o BEIOOPY BapHaTHBHOM YacTH y4EeOHOTO IIJIaHa.

OO6mast TpyJOEMKOCTh JUCHUIUIMHBI COCTaBlAeT 4 3a4ETHBIX E€IUHHUII,
144 yacoB. Y4eOHBIM IJIAHOM MPEAyCMOTPEHBI JIEKIIMOHHbIE 3aHATHS (36 yac.) u
npakTuaeckue 3anatus (36 yac.), camocrositenbHas padora (72 4ac.). Jucrumiaa
peanusyercs B 3 cemecTpe 2 Kypca.

Kypc «Metponorusi, cTraHmaptuzanus M cepTUPUKAUsS» ONupaeTcs Ha
comepkanre AUCHUIUIMH «CoBpeMeHHble HWH(OPMAIIMOHHBIE TEXHOJIOTHUNY,
«Marematnuecknil aHanus», «ONTHKa», « DIEKTPUUECTBO U MAarHETU3M).

ConepskaHue JUCIUIUIMHBI OXBAaTHIBAET KPYT BOIMPOCOB, HEOOXOIUMBIN JIJIst
pemieHuss 3agad  OOeCIeYeHUs] €IUHCTBA M3MEPEHUH W KOHTPOJS KauecTBa
NPOIyKIUU (YCIIYT).

B nmucummiiHe  pacCMOTpPEHBI  3aJauyd 1[0  METPOJIOTUYECKOMY U
HOPMATUBHOMY  OOECIEUEeHHMIO  pa3pabOTKH, MPOU3BOJCTBA,  HCIBITAHUH,
AKCIUTyaTallM ¥ YTHIM3ALUK TPOTYyKINH, TUIAHUPOBAHUS U BBIMOJHEHUS pabOT 1Mo
CTaHJApPTU3AMU U CEepTUPUKAIMU MPOAYKIUU U TPOIECCOB pa3pabOTKU U
BHEJIPEHHS] CUCTEM YIPABJICHUS KA4E€CTBOM; METPOJIOTMYECKOW W HOPMATUBHOM
HKCIIEPTU3E, MCIOJIb30BAaHUSI COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJIOTHM TMPHU
MPOEKTUPOBAHUM U IPUMEHEHHUH CPEJICTB M TEXHOJOTHUM YIIPABICHUS! KAUE€CTBOM.

Heabr ocBoeHuss gucuuiUiuHbl  «MeTpojorusi, CTaHaapTu3alus |
cepTudUKanusy — TOJYyYEHUE CTYJCHTAaMU OCHOBHBIX HAyYHO-NPAKTUYECKUX
3HAHWM B 00J1aCTH METPOJIOTMH, CTAHIAPTU3ALUU U CEPTU(PUKALINU

3agaum:

e (popmmpoBaHHME TOHATHS O 3aKOHOJATEIBHOM, TCOPECTHUCCKON M
MPAKTUYECKOU METPOJIOTUM; 00 OTE€UECTBECHHON U MEKIYHAPOIHON
CTaHIapTU3AI1Y;

® HM3YUCHUC OCHOBHBIX MOHSATHI B 00J1aCTH MCTPOJIOT'HNH;



® OCBOEHHE METOJIOB 00pabOTKM pe3ylbTaTOB MHOTOKPATHBIX H3MEpPEHUM
PU HATWYUHN CITy4ailHBIX U TPYObIX COCTaBISIOIINX OTPEIIHOCTEH;

® U3y4YCHUE 3aKOHOJATENbHbIX, HOPMATUBHBIX U TPABOBBIX AaKTOB,
METOJMYECKIX MaTepUaJOB MO CTAHIAPTH3AINUH, CePTU(HUKAIIMN, METPOJIOTHU U
YIPaBICHUIO KAYECTBOM.

JIst ycremHoro u3ydeHusi AUCHMIUIMHBI «MeTposiorusi, cTaHaapTh3anus u
cepru@uKanus» y oOydaronuxcsi JODKHBI OBITh C(HOPMUPOBAHBI CIEAYIONINE
npeBapUTeIbHbIE KOMIIETEHIUU:

® TOTOBHOCTh K CaMOpa3BUTHUIO, TIOBBIIEHUIO CBOEH KBaTIM(UKAIUU MU
mactepcrBa (OK-6);

® BJaJICHWE OCHOBHBIMH METOJIaMH, CIIOCOOAMHU M CPEACTBAMH MOJIyYEHUS,
XpaHeHusl, nepepaboTku MHGOPMAIMU, UMETh HaBBIKK PAOOThl C KOMIIBIOTEPOM
Kak cpesicTBoM ynpasienus uHpopmanueit (OK-10);

® TOTOBHOCTh K TPOBEACHHUIO (PH3UYECKHX IKCIEPUMEHTOB IO 3aJaHHON
METOJIMKE, COCTABJICHHUIO OMHCAHUSA TPOBOJMMBIX HCCIEAOBAHUNA M aHAIN3Y
pesyabsTaroB (I11K-3).

B pesynabraTte u3ydeHHs JaHHOM JUCHUIUIMHBI Y  OOYyYarolluXxcs
bopMHpYyIOTCA ClEaYIONIe O0IIEKYIbTYpPHBIE / MPOodhecCHOHATbHBIE KOMIIETEHITUH
(3J1eMEHTBI KOMIIETEHIIHI).

Koa u ¢popmyanpoBka Jransl popMUPOBaAHUS KOMIIETEHIIUN
KOMIIETCHIH U

HOPMAaTUBHBIC )51 METOAHNYCCKHUC JAOKYMCHTHI,

3Haer pErIaMeHTHPYIOIINE MTOBEPKY U KATMOPOBKY CPEICTB
OK-12 U3MEPEHU.
CIIOCOOHOCTBIO
UCTIOJIB30BaTh CTaHIAPThI M JPYTrHe HOPMATHUBHBIC
HCIIOJIB30BATh
Vmeer JOKYMEHTBI TIPH OIEHKE, KOHTpOJIE KayecTBa W
HOpPMATHBHBIC

CEPTUPUKALINU CBIPBA U IIPO, nun.
IMPaBOBLIC TOKYMCHTEI p q) 5 P POZLYKI

B CBOEH JIEATEILHOCTH

CIIOCOOHOCTBI0 O(OPMIISITH OTYETHYIO, TEXHUUYECKYIO

Braneer

JOKYMEHTAIHIO.
IK-4 OCHOBHBIE IPAaBWJIA MOATOTOBKM OTYETOB 110 HAY4YHO-

HCCIIEIOBATENbCKOM paboTe, TpeOoBaHUS K Hay4YHbIM
CIIOCOOHOCTBIO 3Haer

nyOJIMKaUsAM 54 MPE3CHTALIMAM,; CTaHIapThI
HCIIOJIb30BaTh

odopmieHus paboT
TEXHUYECKHE CPEACTBA
A U3MEPEHUA (OopMyIHpOBaTh UTOTU NPOBOANUMBIX HCCIIETOBAHUI B
OCHOBHBIX TIapaMCTPOB Vmeer BUAC OTYETOB u Hay4HBIX myOIuKaIui,
00BEKTOB BbIpa0aThIBaTh PEKOMEHJAIUU TI0 MPaKTUYECKOMY

HUCCIICIOBAHNA, K HCITOJIB30BAHMIO MTOJTYUCHHBIX PE3YyJILTATOB.




IIOATOTOBKE JAHHBIX

JUISL COCTABIICHHUS HABBIKAMHU TOJATOTOBKH O030pOB H OTYETOB 10

0630pOB, OTYETOB Bageer | PE3YbTaTaM MIPOBOJIUMBIX UCCIICIOBAHMIA,

HAYYHBIX [TyOIHKALHIL MOJATOTOBKA HAyYHBIX NYyONHMKAIMi © 3asABOK Ha
HU300pETCHMUS.

Jiis popmMupoBaHUS BBIINICYKA3aHHBIX KOMIIETEHIIMN B paMKaxX TUCIUIUIAHBI
«MeTposorus, cTaHaapTU3alusg U CepTUPHUKALUD» TPETYCMOTPEHBI CIIEAYIONINe
METO/Ibl aKTUBHOT'O/UHTEPAKTUBHOTO OOYUECHHS: PEIICHUE 33]1a4 C O0CYKICHUEM.



AHHOTaUMs K pado4eil mporpaMMe JUCHUTINHBI
«Cranmaptuzanus u cepTuuramms»

Pabouas mporpamma guctumiiuHbel «CTaHgapTu3anus W CepTUPUKALUDY
paspaboTaHa i cTyeHTOB 2 Kypca Hamnpasienus 14.03.02 «Snepusie pusuka u
TEXHOJOTHM», chnenuanu3anuu «®Pu3uka aTOMHOTO sapa W YacTUI» B
cootBeTcTBUM ¢ TpeboBaHussMu OPI'OC BO 1o jaHHOMY HanpaBJICHUIO.

Jucuunnnna «Cranaaptu3anus ¥ cepTU(HKanus» OTHOCUTCA K pasieiy
b1.B.JIB.7 muctumivse 1o BeIOOPY BapHAaTUBHOM YacTH Y4EOHOTO TUIaHa.

OOmasi TPYJOEMKOCTh JTUCIHUIUIMHBI COCTaBIsieT 4 3a4eTHBIX €IUHUII,
144 gyacoB. YueOHBIM IJIaHOM IPEIYCMOTPEHBI JIEKIIMOHHBIE 3aHATHA (36 yac.) u
npaktuyeckue 3anaTus (36 yac.), camocrosTenbHas padota (72 gac.). Jucuuminna
peanusyercs B 4 cemectpe 2 Kypca.

Kypc «Metponorusi, craHgapTu3auus H cepTUPUKALWsS) ONUPAeTCs Ha
conepxkanne gucuIuiMH  «Dunocous», «CoBpemeHHble HH(GOPMAIIMOHHbBIE
TEXHOJIOTUN», « PU3NYECKU MPaKTUKYM» OakaiaBpuaTa.

CopneprkaHre OUCHUIUIMHBI OXBAaTBIBAET KPYI BOIPOCOB, HEOOXOAUMBIN st
pelieHus 3aa4 00ecreyeH st KOHTPOJIsl KaueCcTBa MPOIYKIMH (YCIyT).

B nmucuMmiiiHe paccMOTpEHbl 3aJaud [0 HOPMAaTUBHOMY OOECIEYEHUIO
pa3pabOTKH, MPOU3BOJCTBA, HWCHBITAHUH, OSKCIUIyaTalMd W  YTWIM3AUUU
MPOJYKIIMU, TUTAHUPOBAHUS U BBIMIOJIHEHHWS pabOT MO CTaHAapTU3AIUU |
cepTu(UKaUK TMPOIYKIUU U TMPOLECCOB pa3padOTKU M BHEAPEHUS CHUCTEM
YIIPaBJICHUs KA4€CTBOM, HOPMaTUBHOM IKCIIEPTHU3E.

Heab ocBoenus muctumuiabl «CraHgapTu3aius W CepTUPUKALUSDY —
MOJIyYeHHE CTYJICHTaMH OCHOBHBIX HAyYHO-TIPAKTUYECKUX 3HAHHM B 00JacTU
CTaHapTU3AINH U CepTUDUKAIIH.

3agaum:

e (popmupoBaHue TOHATHS OO0 OTCYSCTBEHHOM M  MEXKIYHapOIHOM
CTaHJapTU3AIUH;

® U3yYCHHWE OCHOBHBIX TIOHATHH B  OOJAcTH  CTaHAAPTH3AlUA M|
cepTudUKaInu;

® U3y4YeHWE 3aKOHOJATEIbHBIX, HOPMATUBHBIX U TMPABOBBIX AaKTOB,
METOJMYECKNX MaTepUajoB MO CTAHAAPTU3AINH, CEPTUDUKAIUU U YIPABICHUIO
KaueCTBOM.



Jns  ycmemHoro — u3y4yeHus — AUCHUIUIMHBL  «CTaHgapTusamuss U
cepru@uKanus» y OOydYarOMIMXCS JOJKHBI OBITb CHOPMHUPOBAHBI CIIETYIOIIHE
MpEABAPUTEIbHBIC KOMIIETEHIIUHN:

® TOTOBHOCTh K CaMOpa3BUTHUIO, TOBBIIEHUIO CBOEH KBaIM(DUKAIUU MU
MactepctBa (OK-6);

® BJIaJICHUE OCHOBHBIMHU METOJIAMH, CIIOCO0AMU U CPEJCTBAMHU MOITYUYCHHUS,
XpaHEeHUs, TepepadoTKu WH(POpPMAIIMK, UMETh HABBIKH PA0OTHI C KOMITBIOTEPOM
Kak cpelicTBoM ynpasienus uHpopmanueit (OK-10);

® TOTOBHOCTh K MPOBEACHHUIO (U3MYECKUX SKCIEPUMEHTOB IO 3aJaHHOU
METOJIMKE, COCTaBJICHUIO OMHUCAHUS MPOBOAUMBIX MCCIECIOBAaHUN U aHAIU3Y
pesynbTaroB (I1K-3).

B pesynpraTe wu3ydyeHus JAaHHOM  AUCHUIUIMHBI Yy  OOydYarouIuxcs
bopMupyIOTCA CleayIoNIKe O0IIEKYIbTYpHBIE / MPpodhecCHOHANTbHBIE KOMIIETCHIIUH
(271€eMEHTHI KOMIIETEHITUH ).

Kon u dpopmympoBka Oranbl GopMHUPOBAHUA KOMIIETEHIIHH
KOMIIETCHIIUH
3 HOPMATHBHbIE WM  METOAMYECKHE  JOKYMEHTBI,
Haer .
OK-12 periiaMeHTHPYIOIINE TOBEPKY CPEACTB U3MEPEHHIA.
CIIOCOOHOCTEIO UCIIOJIB30BaTh CTaHIAPThI M JPYrde HOPMATHUBHBIC
HCII0JIE30BATH Ymeer JOKYMEHTBI TIPH OLICHKE, KOHTpOJIE KayecTBa W
HOPMATUBHBIC CepTUPUKALMH CHIPbS U TPOAYKIUH.
MIPABOBBIC JIOKYMEHTBI
B CBOCH NICATCIBHOCTH CIOCOOHOCTEI0 OOPMIIATE OTYETHYIO, TEXHUYECKYIO
Braneer

JOKYMEHTAIHIO.
K -4 (GbopMyIHUpOBaTh UTOTH IPOBOJAUMBIX HCCIEA0BaHUN B

BUJE€  OTYETOB W HAy4dHBIX  MyOJUKaIWi,
Croco6HOCTh 3Haer

BbIPA0ATHIBATh PEKOMEHIAIMU 10 MPAKTHUYECKOMY
UCIIOJIb30BATh

CHOMB30BA UCIIOJIb30BAHUIO MOJTYYCHHBIX PE3YJIbTATOB.

TEXHUUYECKHE CPEJICTBA
AT U3MEPEHNA HaBbIKAMH TOJTOTOBKM 0030pOB W OTYETOB TIO
OCHOBHBIX MapaMCTpoB pe3yabTaram POBOTUMBIX UCCIIEI0OBAHHIA,
00BEKTOB Ymeer .

NOJrOTOBKM HAyYHBIX MYOJMKAaNWMid U 3asBOK Ha
UCCIIEIOBaHMS, K H306peTeHNA.
MOJITOTOBKE JTAHHBIX
IUISL COCTaBIICHHS
0030pOB, OTUETOB U Brnaneer
HAYYHBIX MyOJIMKAIIAI




Jlnst hopMupoBaHUS BBINICYKAa3aHHBIX KOMIIETCHIIMN B paMKax JUCITUTIIMHBI
«Crangaptuzaisi ¥ cepTudUKalUs» MPEIyCMOTPEHBl CIEAYIOIIUE METObl
aKTUBHOTO/MHTEPAKTUBHOTO OOYUEHHUS: TPYNIIOBOE 00CYKICHHE.



AHHOTALUSA
K paboueli mporpamme yueOHOW TUCIUTITUHBI « MoaenpoBaHue

OMOJIOTMYECKHX IMponuecCCoOB U CUCTEM»

PaGouas  mporpamma  yueOHOM  guciuiuiMHbl  «MojaenupoBaHue
OMOJIOTUYECKUX TPOIIECCOB W CHUCTEM» pa3paboTaHa i CTYACHTOB 2 Kypca
OakanaBpuaTa Mo HampaBieHuio nmoarotoBku 14.03.02 «Snepubie ¢usuka u
TEeXHOJIOTUM», TPoPmiib «DU3MKa aTOMHOTO SApa M YaCTUI» B COOTBETCTBUH C
TpeboBanusiMu OC BO no naHHOMY HanpaBieHUIO.

Huctumnaa «MojenupoBaHue OHOJIOTMYECKUX MPOIECCOB U CHUCTEM)»
oTHocsaTcs K pazaeny b1.B.JIB.8 mucuumivH 1o BeIOOPY BapHaTUBHOM YacTu
y4eOHOro IIaHa.

O6mast Tpy1I0€MKOCTh AUCIHUILIMHBI COCTaBseT 4 3a4eTHBIX eAuHull, 144
yaca. Y4yeOHbIM IUIAaHOM MPEIyCMOTPEHBI JICKIMOHHbIC 3aHATHS (36 4ac.) u
npakTUdeckue 3ansaTtus (36 yac.), camocTtositenbHas padota (72 yac). JucnumianHa
peanuzyercs B 3 ceMecTpe 2 Kypcea.

J17151 TOJTHOLIEHHOTO OCBOEHUSI COJIEPAKAHUS TUCIUIUIMHBI CTYICHTBI JOJKHBI
o0najaTh  TMPEABApPUTEIbHBIMU  3HAHUAMH O  0a30BBIX  MOJIOKEHUSIX
byHIaMEHTAIBHBIX pa3/ie]IOB MaTeMaTUKU, WHMOPMATUKU, 00JajaTh HaBBIKAMU
MCIIOJIB30BaHUs TPOTPAMMHBIX CPEJICTB U PaOdOTHI B KOMIIBIOTEPHBIX CETAX, UMETh
0a3oBble 00MIENPO(ECCUOHAIBHBIE MPEACTABICHUS O TEOPETUUYECKUX OCHOBAX
oOmeit Ouonorun. I[lpenonaBanwe Kypca CBSI3aHO C JPYTUMH Kypcamu
rOoCyAapCTBEHHOTO 00pa30BaTeNbHOTO cTaHAaprta: «MareMaTuueckuil aHanusy,
«Monexynsipuast ~ ¢usuka»,  «[IporpammupoBaHne U MaTEeMaTUYECKOE
MOJEITUPOBAHUEY.

Hean kypca «MonenupoBaHue OHOJOTUYECKHUX TMPOIIECCOB M CUCTEM) -
JaTb 0a30BbI€ OCHOBBI, TO3BOJISIIONINE OPUEHTUPOBATHCS BO MHOYKECTBE
MaTeMaTUYECKUX aHAJIU30B U METOJIOB MTOCTPOCHUSI MOJIesIel B 00J1aCTH OMOJIOTHH.

3agaum Kypca:

. O3HAKOMJIEHUE C OCHOBHBIMM TEPMHUHAMH U  MOHATUSIMU
MaTeMaTUYECKOro aHaJIN3a U MOJICJIUPOBAHUS;

. OCBOEHHE METOJIOB MaTEMaTHUYECKOTO aHallu3a U MOJECIUPOBAHUS
MPUPOIHBIX JAHHBIX M OMOJOTUYECKUX CUCTEM;

. IPaMOTHOE MCMOJb30BaHUE PE3YyJbTATOB MAaTEMAaTUYECKOTO aHau3a
U MOJICTTUPOBaHUs 111 00pabOTKU, OMMCAHMS TTPOIIECCOB B OMOJIOTHH;

. 3aKpeIJIieHHe  HABBIKOB  CaMOCTOSATEIBHOTO  HWCIOJb30BaHUS
MaTeMaTHYECKUX METOJIOB aHAJIN3a OMOJIOTHYECKUX CUCTEM.

TpeGoBanuss K YpPOBHIO OCBOCHMSI COJIEpXaHUS Kypca: 3HaHUE



TEOPETUYECKIX OCHOB MAaTEMaTHUYECKON CTATUCTUKU M MOJIEIMPOBAHUS, HABBIKU
IPAKTUYECKOI0 HCIOJb30BaHNS MATEMaTUYECKMX METOJ0B B HCCIEIOBAHUAX
OMOJIOTMYECKUX TPOIECCOB, 0a30BbIe 3HAHUS B 001acTH MH(POPMATUKU, HaBBIKU
UCIIOJIb30BaHUs IPOTPAMMHBIX CPEACTB U PabOThI C KOMIIBIOTEPOM.

JIig yCHenrHoro u3y4eHus! AUCHUILTUHBI «MOJECTUPOBAHUE OHOIOTHYECKUX
IPOIECCOB U CHUCTEM» Yy OOydYarommxcs MJODKHBI OBbITh  c(HOpMHpPOBAHBI
cienyromue npeaBapurenbHble komnereHuuu: OK-1 - BiageHueM KyabTypou
MBILUICHHSI, CIOCO0eH K 0O0O0OIIeHUI0, aHalIu3y, BOCHPHUATHIO HWH(OpMAIUH,
IIOCTAHOBKE LIEJIM U BBIOOPY MyTEH €€ TOCTUKEHUS.

B pesynpraTe u3yueHus JaHHOM JMCHUIUIMHBI Y  OOYyYaroIIMXCs
dbopMuUpyIOTCS  clleaylomue  OOIIEeKyJIbTYpHBIE/  oOmenpodeccruoHaaIbHbIe

KOMIICTCHIIUN

Koxa u popmynposka Aransl GOPMUPOBAHMS KOMIIETEHIUH
KOMIIETEeHIIHH

OIIK-2. MOPSAZIOK U MPOLIeypy MWU(GPOBAHUS U 3aLTUTHI
CriocoGHOCTHIO 3uact JAHHBIX B II100AJIbHBIX CETSIX
HOHUMATD CYLIHOCTD U HCIIOJIB30BATh METOIbI 3AIUTH HH)OPMALUK TIPH
suadenne nuopmawm | Y MeCT pabore ¢ 6azaMu JaHHbIX
B Pa3BUTHH
COBPEMEHHOTO
0011IeCTBa, CO3HABATH
OIACHOCTH M YTPO3BI,
BOSHHKAIOIIHC B 3TOM METOJaMH aHaJIn3a OIIKMOOK P padoTe ¢
npouecce, cobosaTh 3aIIUIIEHHBIMY JAaHHBIMM, 3HAHUAMH [IPOBEPKU
OCHOBHBIE TpeGoBanus | Brancer JIOCTOBEPHOCTH TMOJYYEHHBIX PE3YJIbTaTOB Ha OCHOBE
MH(}OPMALIMOHHON 6a3 TaHHBIX
0C30ITaCHOCTH, B TOM
YKCIIE 3AUTHI
rOCyIapCTBEHHOM
TaHBI
IK-1. MH(OPMALIMOHHBIE PECYPCHI JUIsI HAXO0KICHUS
CrniocoOHOCTBIO 3Haer HEOOXOMMBIX JIaHHBIX, COBPEMEHHbIE ONOINOTEKN
HCIIOJIb30BaTh HAYYHO- 0a3 1aHHBIX
TCXHIMICCKYTO 00pabaThIBaTh MHPOPMAIIHIO C TTOTYYEHHBIX
uHdOpMmaIIIO, pecypcoB, MCToNb30Bath 110 /171 aBTOMAaTH3aIuK
OTEYECTBEHHBIA 1 Ymeer HPOIIECCOB 00PaOOTKH JaHHBIX
3apyOeKHBIN OTBIT IO
TEMaTUKe
MCCIIEN0BAHMUS,
COBPCMCHHBIC HaBBIKAMHU PabOTEl ¢ KOMITBFOTEPOM U HOAKITIOUEHUEM
KOMITHFOTEPHBIC K YIQJIECHHBIM CEPBEPAM, CXEMAaTHUYECKUMH 3HAHUSAMU
TCXHOJIOTHH 1 Braneer NprOOPOB YUACTBYIOIINX B MEPEIaue JaHHBIX MEKITY
HHq)opMauHOHHer cepepoM u T1K
pecypesl B CBOEi
MpeaMETHOM 00macTu




I1K-2.

CIIOCOOHOCTBIO
IIPOBOIUTH
MaTeMaTH4YeCKOe
MOJICJTUPOBAHUE
MIPOLIECCOB B 0OBEKTOB
Ha 0a3e cTaHIapTHBIX
[TaKETOB
ABTOMATHU3UPOBAHHOTO
MIPOSKTUPOBAHUS U
HUCCIIETOBAHUN

MaTeMaTHYeCKHE METOAbI aHaIn3a JaHHbIX, 110

3Haer YYaCTBYIOIIMX B IPOBEJCHUH UCCIIeIOBaHUS 0a3

JTAHHBIX

OTIPEICIIATH TUI ¥ CTENICHb UCKAKEHUSI TTOTyYEHHBIX
Ymeer JaHHBIX

METOJAaMHM CTAaTHCTUYECKOr0 aHa/In3a 0a3 TaHHEBIX,
Bnaneer

HaBbIKaMU IJIAHUPOBAHUA UCCICAOBAHUA

I[JISI q)OpMI/IpOBaHI/IH BBIIICYKA3aHHBIX KOMHGTGHHI/Iﬁ B paMKaxX JUCHUIIIINHBI

«MOI[CJ'II/IpOBaHI/IG

CIIEYIOIIME METOJbl AKTHMBHOTO/ MHTEPAKTHBHOIO OOydeHMs: paboTa B MalbIX

rpynmnax.

OMOJIOTUYECKHX mpouecCcoB MU CHCTCM)»  IIPHUMCHAIOTCA




AHHOTALIUA
K pabouelt mporpamMme IUCHUILIMHBI «MeToAbl U yCTPOICTBA perucTpanuu
W3JTyYEHU D)

Pabouass mporpamma AMCUMILIUHBI «METOABI U YCTPOWCTBA PErHCTpaIUH
U3NIydeHH» pas3paboTaHa sl CTylIeHTOB 4 Kypca HampasieHus 14.03.02
«SAnepHpie (U3NKa U TEXHOJIOTHUWY, crienuanu3anuu «Du3mka aTOMHOTO sjapa U
4acTui B cooTBeTCTBUU ¢ TpeboBanusmu OC BO no 1aHHOMY HanpaBieHUIO.

Kypc «Meroapl u yCTpOMCTBAa pETMCTPAllUM M3IyYEHUN» OTHOCUTCA K
pasneny bl1.B.OJ[.8 BapuaTuBHONW 4YacTH y4eOHOTO TIUIaHa (00sS3aTeNIbHBIC
JIMCLIUTLIMHEI).

OOmast TpyAOEMKOCTh AWCLHMUIUIMHBI COCTAaBJISIET 3 3aU€THbIE €AUHUIIBL,
108 yaca. YueOHBIM MUIAHOM TPEAYCMOTPEHBI JICKIMOHHBbIE 3aHsATUs (36 yac.) u
naboparopubeie paboTel (18 wac.), camocrtosiTenbHass pabora (54 yac., U3 HHUX
2’7 yacoB OTBEJIEHbl HAa MOJATOTOBKY K 3K3aMeHy). [lucuurnimHa peanusyercs B 7
ceMmecTpe 4 Kypca.

[Ipy ocBOoeHMM JAHHOW JUCHMIUIMHBI HEOOXOJMMBI 3HAaHUS, YMEHUS
oOyuJarolerocsi, MpUOOPETEHHBIE B pE3yJIbTaTe€ OCBOCHHUS KYypCOB: «ATOMHas
buszukay, «SaepHas  dNeKTpoHUKay, «Jlo3umeTpuss W paavaIMOHHAas
0e3onacHOCTh», «CTaTucTUYecKre MeTO/bl 00padOTKM MH(MOpPMALUMU B SACPHON
buzuke», «OCHOBBI TEOPUU SAECPHON HUUKU U DJIEMEHTAPHBIX YACTHULI.

Jucnnmmaa «MeToasl M yCTpOMCTBA PETUCTPALIMHU U3IYyYEHHI OXBATHIBACT
PS4 BONPOCOB O METOJAaX M CpPEACTBAX paAUAlMOHHOW METPOJIOTHH, €€
NPUMEHEHUW I 3aJlad  JKOJIOTHH, TeO(PHU3UKH, TeOXPOHOJOTHH, OHOJIOTHH,
MEJIUIINHBI, TEXHUKU U apXEOJIOTHH.

Ieasb kypca «MeToibl U YCTPOWCTBA PETUCTPALMU U3ITYUYCHUN) 3aKII0YACTCS
B INPENOCTaBIECHUM CUCTEMAaTHYECKUX 3HAHUW O METOAaX U TEXHUYECKHX
CpPEeACTBax paguallUOHHONW METPOJIOTHM JUIsl aHaliu3a W KOHTPOJII OOBEKTOB
BHEILIHEN cpe/ibl WIIM 00pa3I[0B TEXHOTC€HHOW U APYTOd JesTEIbHOCTH YEIOBEKA.

3agaum:

® U3Y4YCHUE XAPAKTEPUCTUK ¢ TPUHIUIIOB pPaOOTHl JETEKTOPOB  JUIS
pPEruCTpaIuu IePHbIX U3TyYCHUM;

® U3yYEHUE  METOJOB  M3MEPEHUS  OCHOBHBIX  SAEPHO-(PU3NYECKUX
XapaKTePUCTUK UCTOYHUKOB MOHU3UPYIOIMINX U3TYyUYECHUM;

® U3y4YCHHWE OCHOBHBIX METOJOB OOpabOTKM  pe3yJbTaTOB  SACPHO-
(bU3UYECKUX IKCTIEPUMEHTOB.

Jmsg  ycriemHoro wM3y4eHus —JOUCHMIUIMHBI  «MeToapl ©  yCTPOMCTBA
perucTpanuyd M3JAy4eHUi» y oOydaromuxcs JOJDKHBI OBbITh  CHOPMHUPOBAHBI
CJIeIyIOLIUE PeIBapUTEIbHbIE KOMIIETEHIUU:



o [IK-1 — CIIOCOOHOCTHIO HCIOJIb30BATh HAay4YHO-TEXHUYECKYIO
MH(OpMAIMIO, OTEUYECTBEHHBIN U 3apyOEeKHBINA OMBIT IO TEMATUKE UCCIEIOBAHUS,
COBPEMEHHbBIE KOMIIBIOTEPHBIE TEXHOJOTUU U UH(OPMAIIMOHHBIE PECYPChl B CBOEH
peIMETHON 00J1acTH.

B pesyapraTte uW3ydeHHS JAaHHOW JUCHUIUIMHBI Y  OOYyYaroOmIUXCs
bopMHPYIOTCS CIEAYIONIHE OOMIEKYIBTYPHBIC / TPOheCCHOHATBHBIC KOMIICTCHITHH
(371eMEHTBI KOMITETCHIIHH ).

Kox u ¢popmysimpoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIIETEHI[HH
OIIK-1 raer OCHOBHBIE METO]IbI 0000IICHHUS, aHAIN32, BOCTIPHSITHS
CIOCOOHOCTBIO nH(popManuu;
HCTONR30BATh v [OCTAHOBHUTH LIENb U OIPENEINTh ITyTH €€
OCHOBHBIE 3aKOHBI MECT JOCTHIKCHELS;
€CTECTBEHHOHAYYHBIX "
S —— KYJIbTYPOU MBIIIUICHHSI.
npodeccnoHaTBEHOM
JIEATEILHOCTH,
MIPUMEHSTh METOIbI
MaTeMaTHYECKOT0 Biazeer
aHajau3a u
MOJICJTUPOBAHUS,
TEOPETUYECCKOTO U
AKCIIEPUMEHTAIBLHOTO
HCCIIEI0BAHUS
T1IK-3 3naer METOBI IPOBENCHUS IKCIIEPUMEHTAIBHBIX
TOTOBHOCTBIO K HCCIIEI0BAHUIA;
IIPOBCACHHIO UCIIOJIB30BATh MOJTyYE€HHbIE 3HAHUS JUCIUILIMHBI B
usuueckux Ymeer poeCCHOHATIBHOM e TENBHOCTH;
;

HKCIIEPUMEHTOB 110 3a-
JAHHOU METOJUKE,
COCTaBJICHUIO
OIMCAHHUS POBOJMMBIX | BIAIEET
UCCIIEIOBAaHUM U
aHaJIu3y pe3yabTaToB

OCHOBHBIMH ITpuEMaMH TCOPETHYCCKOTO U
OKCIICPUMCHTAJIBLHOI'O UCCIICIOBAHUA.

I1IK-4 Inaer TEXHUUYECKHE CPEICTBA JIJISl U3MEPEHHSI OCHOBHBIX
CIIOCOOHOCTBIO apamMeTpoB 0OBEKTOB UCCIIEIOBAHMS;
HCIIOJIE30BATH pemiars 3a1a4d IMPUKIAJIHOTO XapaKTepa;
TEXHUYICCKHUE CPEICTBA | Yy\eeT [OJIb30BaThCs TAOIMIIAMHU, METOJUYKAMH,

JUTSL ©3MEPEHUSI KATATOTAMI;

2222§?;X fapamMerpos OCHOBHBIMM M€TO/1aMU 00pabOTKHU pe3yIbTaToOB
HCCITe IOBAHI, K IKCIIEPUMEHTA.

MIOATOTOBKE JaHHBIX Brazeer

JUISL COCTaBIICHHS
0030pOB, OTUETOB U
Hay4HBIX MTyOTMKaIni




Jnis popmMupoBaHUS BBIIIEYKA3aHHBIX KOMIIETEHIIMI B paMKaxX TUCHUIUIAHBI
«MeTonpl M yCTpPOWCTBA PErUCTpPAlMU HU3JIYyYECHUI» MPUMEHSIOTCS CIEIYIOLINE
METO/Ibl aKTUBHOTO / MHTEPAKTUBHOTO OOYUEHHUS: JICKIIUU-TIPE3CHTAIUH.



AHHOTaUMs K pado4eil mporpaMMe JUCHUTINHBI
«Jlo3uMeTpus U paaManuoOHHasA 0€30MACHOCTH

PaGouast mporpamma JUCHUIUIMHBL «J{o3uMeTpusi u paauanroHHas Oe3omac-
HOCTB» pa3zpaboTaHa JJisi cTyJeHTOB 3 Kypca HampaieHus 14.03.02 «SnepHbie
bu3MKa U TEXHOJIOTUWY, clienuanu3anuu «DPu3nKa aTOMHOTO Sipa W 4YacTHID B
cooTBeTcTBUM ¢ TpeOboBaHussMu OC JIBOY no gaHHOMY HanpaBJIeHHUIO.

HucunmnHa «/lo3umeTpusi U paavanmoHHas 0€30MacHOCTh» OTHOCHUTCS K
pazneny b1.B.O/1.9 o006s3arenbHbIX AUCHUIUIMH BapUAaTUBHOW YacTH YYEOHOIO
TJIaHA.

OO61mast TpyA0€MKOCTh OCBOCHHMSI AUCIUIUIMHBI COCTAaBISET 4 3aU€THBIX €/IU-
Hulbl, 144 wyaca. Y4eOHBIM IUJITAaHOM MPEIYCMOTPEHBI JIEKIIMOHHBIC 3aHSITHUS
(36 gac.), npaktuueckue 3ansatus (36 yac.), camocTosiTenbHas padora (72 vac, u3
HUX Ha 9K3aMeH - 36 yac.). JlucuuiivHa peanusyercs B 6 cemectpe 3 Kypca.

HucuumnHa «Jlo3umerpuss U paguanoHHas O€30MaCHOCTbY JIOTMYECKU
B3aMMOCBsI3aHa C IPYTUMHU NMPOPECCUOHATBHBIMU TUCIUTIITHHAMU, HEOOX0IUMbIMU
JUTSL peanu3anuu oomenpodeccuoHaIbHbIX U TPO(PECCHOHATBHBIX KOMIETEHIIUN Y
oOy4Jaronmxcs, a UMEHHO: «MeToJpl U yCTPONCTBA PETUCTpAIlUU H3TyYEHUN,
«CIEKTpOMETPUS U PAAUOMETPUS SACPHBIX HU3IYyYECHHI», «B3anmonencTBust no-
HU3UPYIOIIETO U3JIyYEHHs C BEIIECTBOM», «MHCTpyMEHTalIbHbIE METOIbI paaua-
IUOHHOM Oe30macHocThy, «Panuamonnas 6uopusukay.

B pamkax gucuurmivsbl «Jlo3uMeTpus U paguaiioHHas 0€30MacHOCThY pac-
CMaTPHUBAIOTCS CBOWCTBA MOHU3UPYIOMIMX HU3ITyUYCHUM, (U3UUECKUE BEIMYMHBI,
XapakTepUu3yrole paguoakTUBHbIE MCTOYHHMKHU, TOJIE W3JIYYEHUS U €ro TpaHC-
dbopmaiuio B BEIIECTBE, OCHOBHBIC MPUHIUIIBI U METObI ONPEACIICHUS ITHUX BE-
JIMYHH, a TAKKE TPUHITUIBI pa0OTHI U YCTPOUCTBO JO3UMETPUUECKON anmaparyphl.
Oco0oe BHUMaHUE YEIseTCS BOIMPOCAM B3aUMOJEHCTBUSI HOHU3UPYIOIIETO C Be-
IIECTBOM, OMOJIOTHYECKOTO BO3JICUCTBUS HMOHU3UPYIOIIETO HW3JIyYEHUsS Ha oOpra-
HU3M 4YeJIOBEKa, OCHOBHBIM METOJIaM M CPEJICTBAM 3allUThl OT MOHU3UPYIOIIETO
U3ITy4YEHUs, OCHOBHBIM TPEOOBAHUSAM W MPUHIIUIIAM OOECIIEYSHUS paJualMOHHON
0e30macHOCTH NP padOTe ¢ PaAUOAKTUBHBIMU UCTOUYHHUKAMU.

HuctunnHa «/lo3uMerpusi U paguanvoHHass 0€30MacHOCThY» COCTOUT U3
Tpex paznenoB: «OCHOBHBIE MOHSATUS W BEIUYUHBI JO3UMETpUNY, «DU3NUECKUE
OCHOBBI JIO3UMETPUNY, «PanuaiiionHas 6€30MacHOCTh MPU paboTe C UCTOYHUKAMU
MOHU3BUPYIOIIETO U3ITYUSHUSI.

B nepBom paznene « OCHOBHBIE TTOHSATHS U BEJIMUUHBI JIO3UMETPUN» paccMart-
PUBAIOTCS UCTOPUYECKHE ATAIbl PA3BUTUS 103UMETPUU, OCHOBHBIE XapaKTEPUCTH-
KM PaJMOAKTUBHBIX MCTOYHHUKOB U HCIYCKAEMBbIX UMHU H3IydeHuil. HM3ydarorcs
OCHOBHBIE MEXaHW3Mbl B3aUMOJCHCTBHS MOHU3ZUPYIOIIETO M3JIY4YEHHUs C BELIECT-



BOM, M BBOJMTCSI OCHOBHAsI JO3UMETPHUYECKAs BEIMYMHA, SBISIOIIAACS MEPOH MO-
IJIOLICHHOW BEIECTBOM JSHEPIMM — IOTJIOIIEHHAs [103a, KOJIMYECTBEHHOE OIpelie-
J€HHE KOTOPOM HE0OXOIUMO, MPEKIE BCETO, JUIS BBISBICHMS, OLIEHKH U IpEay-
IIPEXKJICHNS BO3MOKHOM PaJMallMOHHOM ONAaCHOCTH I 4esoBeka. bosibiioe BHU-
MaHUE yAeAeTCsS H3yYEHUIO COBPEMEHHON CUCTEMBI I03UMETPUYECKHUX BEJIMYUH U
EAMHUIIAM X U3MEPEHMUS.

Bo BTOpOM paszeie paccMaTpuBarOTCs 0COOEHHOCTH B3aUMOJAECHCTBUS MOHH-
3UPYIOLIIUX HU3JIYyYEHUH C BEIIECTBOM, BOIPOCHI PETUCTPALMHU U JETEKTUPOBAHUS
VOHU3UPYIOIIMX U3IyYeHUN Pa3audHbIX TUIOB. B pasnene m3y4aroTcs OCHOBHBIC
(¢u3znyecKue METOAbl PErucTpaly HOHU3UPYIOUIMX H3IYyYEHUM — HMOHU3ALMOH-
HBIN, CUUHTUUIALIMOHHBIN 1 JIIOMUHECUEHTHBIM METOABI 103uMeTpun. Paccmarpu-
BaIOTCS1 0COOCHHOCTU KOHCTPYKLUU U OCHOBHBIE XapaKTEPUCTUKH JAETEKTOPOB HO-
HUBHPYIOLIIUX HW3JyYeHHH, a TaKK€ COBPEMEHHBIE TEXHUYECKUE CPEICTBA JI03M-
METPUYECKOT0 KOHTPOJISI, UX YCTPOMUCTBO M MPUHLHUIIBI pa0OThI C HUMH.

Tpertunii pazaen MOCBAIIEH U3YYEHUIO OCHOBHBIX NMPUHIUIIOB 0€30MMacHOM pa-
OOTBI IIPU UCHOJB30BAaHUU MCTOYHHKOB MOHM3UPYIOUIETO M3iyueHus. B pasnene
paccMaTpuBaeTcsi OMOJIOrHYECKOoe JEHCTBHE MOHU3UPYIOLIETO HU3JIyUYEHHUsl, OCHOB-
HBIE CIIOCOOBI U CPEACTBA 3alUThl OT MOHU3UPYIOLIErO U3IyYeHUs, a Takxke aeil-
ctBytone B Poccuiickoil denepanyii OCHOBHBIE MTpaBUjla U HOPMATHUBBI B 00Jac-
TH OOECHEeYEeHHs] PaJUAlMOHHON O€30MaCHOCTH M MPOBENCHUS PAIUALUOHHOTO
KOHTPOJISL.

Heas gucuunamHbl — odecrnieyeHue (PyHIaMEHTAIbHON MOATOTOBKU Oaka-
naBpa no HampasieHuto 14.03.02 «SnepHas ¢usnka U TEXHOJOTUW» B 00JaCTU
METOJIOB U CPEACTB KOJIMYECTBEHHOTO OINPEACIICHHUS] XapaKTEPUCTUK PaJUOAKTH B-
HBIX UCTOYHHUKOB U MOJIEH MOHU3UPYIOIINX U3ITy4YEHUN.

3agaum ocBOCHUS AUCHUIIUHBI

— HM3yYEHHUE OCHOBHBIX (PU3MYECKHX BEJIMYMH, XapaKTEPU3YIOIIHUX pPaTUOaK-
THUBHbBIE UICTOYHHUKH U MOJIS1 HOHU3UPYIOMINX U3ITyYSHU;

— HM3yYEHHE OCHOBHBIX MEXaHMW3MOB B3aUMOJACHCTBUS MOHU3UPYIOIINUX U3IY-
YEHUH C BEIIECTBOM U OMOJIOTMUYECKOTO BO3JEHCTBUS HOHU3UPYIOLIETO 13-
JyYEHHUs Ha OPraHu3M YeJIOBEKa;

— HM3yYEHHUE OCHOBHBIX MOHATUH U METOJIOB JO3UMETPUH;

— (popMHupoBaHME HABBIKOB MPAKTHUYECKOIO MPUMEHEHHsS MPHOOPOB 03U-
METPUYECKOTO KOHTPOJIS ¥ BBIMOJIHEHUS JO3UMETPUUECKUX H3MEPEHUIA;

— (popmupoBaHUE HABBIKOB MTPOBEICHUS PaIUAIIMOHHBIX PACYETOB;

— HM3y4Y€HHUE NMPUHIMUIIOB IPOBEICHUS 0€30MaCHBIX padOT MPHU UCIIOJIb30BAHUHU
VMCTOYHHKOB MOHU3UPYIOILIETO U3ITYyYEHUS;



— OBJIQJICHUE METOJaMU MPOBEJACHUS PaTUAIlMOHHOTO KOHTPOJISA U obecrede-
HUS pagydallMOHHON 0€30MacHOCTH.

Jlis yCHemHoro u3y4yeHus: AUCHUILIMHBL «Jlo3uMeTpus U paavalvoHHAS
0e30MacHOCTh» Yy OOy4arommxcs JODKHBI OBITh C(HOPMUPOBAHBI  CIEAYIOLIUE
npeBapUTEIbHbIE KOMIIETCHIUH:

— CIIOCOOHOCTH MCIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIHC-
LUIUTMH B TPOQECCUOHANILHOMN EeATeTbHOCTH, TPUMEHEHUE METOJIOB MaTeMaTHye-
CKOTO aHaliM3a U MOJICIMPOBAHUS, TEOPETUUYECKOIO0 M IKCIEPUMEHTATBHOTO HC-
cinepoBanus (OIIK-1);

— TOTOBHOCTH K MPOBEACHHUIO (PU3NUECKHUX IKCIIEPUMEHTOB IO 3a/laHHON Me-
TOJMKE, COCTABJICHUIO OMUCAHUSI MTPOBOJUMBIX MCCIIECOBAHUN U aHAIU3Y PE3yJib-
tatoB (I1K-3).

B pe3ynbrare uyueHus: 1aHHOW AUCHUIUIMHBI y 00ydaromuxcs GopMHUpYIOT-
csl cieayronme oomenpodeccuoHanbHble U TPOQPecCHoHaIbHbIE KOMIIETECHIIUN:

Kon u ¢popmyiupoBka komime- Jtanbl GOpMHPOBAHUSA KOMIIETEHIIMHU

TeHIHH

OcobeHHOCTH BO3/IEHCTBUS HOHU3UPYIO-
LIET0 U3JIyYCHHs Ha OPraHU3M YEJIOBEKa U
BO3MOYKHBIE BHJIbl O0JIyUEeHHUs YETIOBEKA;
OCHOBHBI€ I10JIOKEHHSI HOPMATUBHBIX J10-
KYMEHTOB 10 00€CIICUeHUI0 paHaliOH-
HOM 0€30I1aCHOCTH U NPOBEJICHUS paua-
LIUOHHOT'O KOHTPOJIS NpH paboTe ¢ UCTOY-
HUKAMU HOHU3UPYIOIIETO U3ITy4EeHHUS,
BKJIIOYast 030BbIE IIpe/iesbl 00TydeHus

3Haer .

nepcoHalia U HaCeJICHUs; MEPbl HHIUBUIY-

aNTbHOM 3alUTHI U IMYHOM TUTUEHBI IPU

paboTe ¢ NCTOYHUKAMU HOHU3UPYIOLIETO
OIK-3 Bnazienne OCHOBHBIMU Me- U3JTy4YCHHsI; OCHOBHbBIC KOHCTPYKIIUH U BH-
TOAaMHU 3allIUTRI IIPOU3BOACTBCH- JIBI 3aIIUT OT HOHU3UPYIOIIETO M3y ICHHS;
HOTO MEPCOHANA N HACCIICHU OT OCHOBHBIC TIPHHIIUTIBI 6E30MaCHOM paboThI
BO3MOJKHEIX TIOC/IEACTBHH aBapyi, MIPU UCTIOJIb30BaHUU MCTOYHUKOB HOHU3HU-
KaTacTpo, CTHXUIHBIX OCACTBHIA PYIOLIETO U3JIyYE€HHS; OCHOBHBIE METObI

obecrieueHust pagualmoHHON 0e301MacHo-

CTH

IIpoBOAUTE TO3UMETPUYECKUE U3MEPEHUS;
ONPENEATh IKCIEPUMEHTAIIBHO WIH ITy-
TEM pacyeTa XapaKTepUCTUKHU I1OJIEN 13-
JIy4E€HH; BBIIOJIHATE PAaCU€Thl 103 U3ITY-
VYMeer YEHUH UCXO/S U3 BHEIIHUX YCIIOBUU U Xa-
PAKTEpUCTUK paIlOAKTUBHBIX UCTOYHH-
KOB; I10JIb30BaThCs CIIPABOYHOM JINTEPATY-
POl IpH pelIeHNH 3aa4 TO3UMETPUN U
paguanyoOHHON 3aIMTHL; TOATOTAaBIUBATh
Y aHaJIM3UpOBaTh UH()OPMALIMOHHBIE AaH-




HBbIE /17151 pacyeTa OMOJIOrMYECKUX 3alUT U
IIPOBEEHUS MEPONPUATUI IO pajualn-
OHHOI1 6€3011aCHOCTH; TPOBOJIUTH OLICHKY
MOCJIEICTBUI 00Ty4YeHHUs TIepcoHaa u Ha-
ceJIeHUs IIPH ITPOBEACHUU paboT ¢ UCTOU-
HUKAMU MOHU3UPYIOLIETO U3ITY4ECHHUS;
IIPOBOAMTD UCCIIEIOBAaHUS PaJUallMOHHBIX
10JIel B IPOM3BOJICTBEHHBIX YCIIOBUAX U
IpeiaraTh IyTH CHYKEHUS PaIualiOH-
HOM Harpy3KkH; UCII0JIb30BATh CPEJICTBA
WHIVBUAYAJIBHOH 3aIMTHI U IUYHOM T'H-
IMEHbI IpU paboTe ¢ UCTOYHUKAMU UOHU-
3UPYIOILErO U3JIy4EHUs

HaBbikamMu NpakTHYECKOTO MPUMEHEHUs
puOOpPOB pajvallMOHHOIO KOHTPOJIS; Ha-
BBIKAMU MPOBEACHUS PaJUallMOHHBIX pac-
Bnaneer YETOB; METOJIaMU MPOBEACHUS padOT, CBs-
3aHHBIX C JCWCTBYIOIIMMH HOPMAaTHBAMU
U IIpaBWJIaMu B 00JIaCTH oOecrieueHus pa-
JTUAIIMOHHOM 0€30MacHOCTH U MPOBEICHUS
pasvalliOHHOIO KOHTPOJIS

[Ipupony 1 BUABI HOHU3UPYIOIIMX HU3ITY-
YCHUH; OCHOBHBIE CBOMCTBA U XapaKTepu-
CTUKHM MOHHU3UPYIOINX U3JIy4EHHM; TEOpe-
TUYECKUE OCHOBBI U OCHOBHBIE IIOHATUS
JIO3UMETPUHN; OCHOBHBIE MEXaHNU3MBI
3Haer B3aUMOJICHCTBUSA HOHU3UPYIOLIUX U3ITyYe-
HUH C BEILIECTBOM U (pU3HUECKUE TPUHIIU-
IIBI, JIEXKAIIUE B OCHOBE PETUCTPALIUU HO-
HU3UPYIOIIUX U3Jy4YEHUI; OCHOBHBIE Me-

I[1IK-4 crocoOHOCTBIO HCIIOJIB30- TOJbI PETUCTPALIMU NOHUZUPYIOIIUX U3ITY-
BaTh TCXHUYCCKHE CPCACTBA JUIA YEeHUI; TPUHIUIBI paOOTHI U YCTPOMCTBO
HU3MEPCHHA OCHOBHBIX ITapaMETpPOB HognMeTqueCKof/i armaparypsbl

00BEKTOB HCCICIOBAHUS, K ITOJrO-
TOBKE JAHHBIX JJI1 COCTABIICHMS
0030pOB, OTYETOB U HAYYHBIX I1yO-
JIAKaIUN

KBanuduuupoBaHHO BEIOUPATh U UCIOIb-
30BaTh JO3MMETPUUYECKYIO allaparypy;
M0JIb30BaThCsl COBPEMEHHBIMU METO/1aMHU
00pabOTKH JaHHBIX SKCIIEPUMEHTA, Olle-
HUBATh OTPEUIHOCTH PACUETOB, MPSIMBIX U
KOCBEHHBIX M3MEPEHHIA; OTIPEIEISTh 1030~
BbI€ HArpy3KH Ha YeloBeKa U O0BEKTHI
OKpY’KaloIIeH Cpebl, HAXOSIIUXCS B TI0-
JSIX MOHUBUPYIOIIUX U3ITy4eHHUH

VYmeer

Bnaneer Meronamu npoBeIeHNs TO3UMETPUUECKHUX
U3MEPEHUIN

Jlnst hopMupoBaHUs BBINICYKAa3aHHBIX KOMIIETCHIIMN B paMKax JUCITUTIIMHBI
«/lozumerpus u paguanmoHHas 0€30MaCHOCThY MPUMEHSIIOTCS CIEAYIOIMINE METO-
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JIbl AaKTUBHOTO/MHTEPAKTUBHOTO OOyUYCHHUS: JIEKIHSI-IUCKYCCHs, JEeKIus-0ecena,
JEKUUSI-TIPE3CHTALIMS, JEKIUS ¢ pa300pOM KOHKPETHBIX CUTYalMi, METOM KpPYyTio-
ro croJia, paboTa B MajbIX Ipynmnax.



AHHOTALIMSA

PabGouas mporpamma  aucuMmiidHbl  «CONPOTHUBIEHHE  MaTepHAIOB»
pa3paboTaHa Juis CTyJeHTOB 3 Kypca HampasieHus 14.03.02 «Snepubie duszuka u
TEXHOJOTUU» B cooTBeTcTBUU C TpeboBanusmu PI'OC BO u OC [IB®Y no
JAHHOMY HaIpaBJeHHUIO.

Kypc «ComnporuBinenne MarepuajnioB» OTHOcUTCS K paszneny bl1.B.OJ]
BapUaTUBHOM YacTHU y4eOHOro 1iaHa (00s3aTeNIbHbIe JUCLIMIUIUHBI).

OO6mast TpyAOEMKOCTbh AMCIHMIUIMHBI COCTaBiIsieT 4 3ayeTHbIe €IMHMUIIbI,
144 yaca. YueOHBIM TUTAHOM TNPEAYCMOTPEHBI JIEKIIMOHHbIE 3aHATUS (36 yac.) u
npakTuueckue 3aHsaTus (36 yac), camocrosTenbHas padota (72 yac). Juciuninza
peanuszyeTcd B 5 ceMecTpe 3 Kypca.

Januslii Kypc 6a3upyercsi Ha MaTepuale KypcoB «MexaHuKa, HIeKTPUYECTBO
U MarHetusm», «Teoperuueckass wmexaHuka», «OCHOBBI MaTeMaTHUYECKOIO
aHanuzay, «Anredpa», « BekTopHbIil U TeH30pHBIN aHaIN3y», «Auddepennnansupie
U MHTETpaJibHbIe YpaBHEHUS, BAPHAILIMOHHOE NCYUCIICHUE.

Kypc oxBaTeiBaeT (yHIaMEHTalbHbIE MOHATHS MEXaHUKH J1e(POpPMUPYEMBIX
tesl. OH (QOKycHUpyeTCsl Ha aHaJIW3€ CTPYKTYPHBIX 3JIEMEHTOB, IOABEPKEHHBIX
PaCTSKEHUIO, CKATHIO, KPYUYEHHIO, M3rM0y U KOMOMHHUPOBAHHBIM HAINPSKEHUSM,
Ui 4Yero IMpHUMEHSIOTCS (yHIaMEHTalbHbIE MPEJICTaBICHUS O HaIpsHKEHUH,
nepopMaluy U yIpyrom noBeJ€HUN MaTepUaJIOB.

Henb xypca «ConpoTUBICHUE MATEPUAIOB» 3aKJIFOYAECTCd B O3HAKOMJICHUU
00y4aroUmMXxcs ¢ OCHOBAMU MEXaHUKH 1e(pOpMHUPYEMOro TBEPIOTO Tella, a TAaKXkKe B
(OopMUPOBAaHUU HABBIKOB IPOBEJICHUS PACUYETOB 3JIEMEHTOB KOHCTPYKLUMH Ha
IPOYHOCTh, JKECTKOCTh M YCTOMYMBOCTh NP CHIOBBIX U TEMIIEPATypHBIX
BO3JEHCTBUAX ISl NaJIbHEHIIETO OCBOCHHSI TUCIHIIINH CIEIUATN3aLIH.

3agauu:

® O03HAKOMJICHME C OCHOBHBIMM TIOHATHSIMH MW METOJaMH MEXaHUKHU
nepopMUpPyeMOro TBEPAOTo Tena;

® U3y4yeHHE W NPUMEHEHUE METOJOB HCCIEJOBaHUS  HANPSKEHHO-
1e(pOPMUPOBAHHOTO COCTOSHUS B JIEMEHTaX KOHCTPYKLIUH;

® U3y4YEHHUE U NPUMEHEHHE METOJOB pacyeTa 3JIEMEHTOB KOHCTPYKLMM MpHU
pa3IMYHBIX BUAAX AePOpMAaIIHH.

JUIst ycemHoro M3y4yeHus AUCHUIUIMHBI « CONPOTHBIEHUE MAaTEpPHAIOB» Y
O0y4aroUIMXcs JOJDKHBI OBITh CHOPMHUPOBAHBI CIEAYIOUINE MpPEIBAPUTEIbHBIC
KOMITETEHLIUH

e OK-1 — BnajeHueM KyJIbTypOU MBIIIJIEHHUS, CIIOCOOHOCTHIO K 0000IIEHHUIO,
aHaNIM3y, BOCHPUATHIO HH(OpMAnuUHM, I[OCTAHOBKE ILEJIW M BbIOOpPY NyTeil ee
JOCTUKEHUS.



B pesynpraTe wM3ydeHUs J1aHHOW JAUCHUIUIMHBI Yy  OOYyYaroImuXxcs

GopMupyroTCs ciaenyromue o0meKynbTypHbIe / TpohecCHOHaTbHBIE KOMIETCHIINN
(371eMEeHTBI KOMIIETECHIIH ).

Koxa u ¢popmyiupoBka Aranbl GOPMUPOBAHHS KOMIETEHIUN
KOMIIETeHIHH

OIIK-1 TEPMUHOJIOTUIO, KOTOPAsi IPUMEHSICTCS B

CIIOCOOHOCTBIO 3naer COINIPOTHBIICHUH MAaTEPUATIOB;

HCIIOJIB30BATh COJIEpPYKAHUE OCHOBHBIX TIPUHIIMIIOB M OTIPEIEIICHHMA

OCHOBHBIE 3aKOHBI COTIPOTHBJIEHHS] MATEPHAIIOB.

CCTCCTBCHHOHAYHBIX pelark 3aa4u MPUKIaIHOTO U TEOPETHUECKOTO

JUCLUILIAH B XapaKTepa;

npodeccnonanbHok Ymeer CTPOMTSH SIIOPHI IIPU PA3INYHBIX BUIAX HATPYKEHUS

NEATENHLHOCTH, cTepKHeit.

IPHMEHSATH METOIbI

MaTeMaTHIECKOTO

aHanM3a u

MOJIENMPOBAHHS, Brancer | MATEMATHICCKIM AMapaToM B peLICHiH 3a/1ax

TEOpETHYECKOTO 1 COTIPOTUBIIEHHSI MaTEPUAJIOB.

3KCIIEPMMEHTAIBHOTO

HCCIIEIOBAHUS

ITIK-1 - cmocoOHOCTH 3naer OCHOBHBIE€ METO/Ibl PACYETOB B CONMPOTHUBICHUHU

UCIIOJIB30BaTh HAYYHO- MaTepUaIOB M TPAHHUIIBI MX TIPUMEHEHHUSL.

TCXHICCKYIO IPMMEHSTH METO/IbI PACYETOB HA POYHOCTb,

MH(popMAITHIO, 5 Ymeer MKECTKOCTb M YCTOMYHMBOCT.

OTEYECTBEHHBIN 1

3apyOCIKHBINM OMBIT 11O

TEMaTUKe

UCCIIEJOBaHMUS,

COBPCMCHHBIC METOJAMH PACUETa HIEMEHTOB KOHCTPYKIMH Ha

KOMIIBIOTCPHEIC Braneer IPOYHOCTb, JKECTKOCTh U YCTOMYUBOCTb.

TEXHOJIOTUH U

UHPOPMAIMOHHEIE

pecypchl B CBOe

HpeaMETHOM 06IacTH

st hopMupoBaHUs BBIIEYKA3aHHBIX KOMIIETCHIIMA B paMKaX TUCIUTUITMHBI

<<COHpOTI/IBJ'IeHI/Ie MaTCpUuaJIOB» IMPUMCHAIOTCA CIICAYIOIINC MCTOAbl dAKTHBHOI'O /

WHTEPAKTUBHOTO 00y4YeHUs: paboTa B MaJbIX TPyNIax, 00CyKICHUE.



AHHOTalUA K padoyeil mporpaMmMe JUCUMUILIMHBI
«IMapajiesbHOE POrPaMMHPOBAHME»

VYuebnas aucnuruimHa «llapajsienbHoe mporpaMMHpOBaHHE» pa3padoTaHa
JUISL CTYZIGHTOB 4 Kypca HallpaBJieHHs MOAroToBky 0akanaBpoB «14.03.02, Ouznkay,
COOTBETCTBUH c TpeOOBaHUSIMHU benepaabHOTO roCcy1apCTBEHHOIO
o0pa3oBaTeIbHOTO CTaHJAApTa BBICIIETO OOpa3oBaHUSA W 00pa3oBaTEIBLHOTO
CTaHJIapTa, CaMOCTOATENIBHO yCTaHaBIuBaeMoro J|IBOY.

OO6mast TpyJ0eMKOCTh ocBOoeHUs aucturuinabl coctapisier 1 3E (36 yac.).
YuyeOHbIM IJITAaHOM TPEAYCMOTPEHBl MpakThueckue 3aHarus (18  wac.),
caMocrosiTeTbHast padora cryaeHta (18 wac.). Hducnumnuna «llapamiensHoe
IpOrpaMMHUpPOBAHUE» BXOAUT B (PaKyJIbTaTUBHYIO YacTh IMKJIA JUCIUILINH
oOpa3oBaTelbHOM IpOrpaMMBbl, peaausyercsa Ha 4 Kypce, B 7 ceMecTpe.

Hucuunnuna  «[lapannensHoe  OporpaMMHUpPOBAHUE»  JOTHUECKH U
COIepKaTelbHO  CBsi3aHAa C  TaKUMHU  KypcamH, Kak  «CoBpeMEHHbIE
nHOOPMAIIMOHHBIE TEXHOJIOTun», «lIporpaMmMupoBaHHne © MaTeMaTHYCCKOC
MOEITUPOBAHUE» U JIP.

CogneprkaHue TUCIUIIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3aHHBIX TEOpHUEH
W TPAKTUKOM  MapaulebHOr0  MPOrPaMMUPOBAHUS UM HPOEKTUPOBAHMS.
AHaMM3UPYIOTCSI COBPEMEHHBIE METOABl MMAPAIIICIbHON aIrOPUTMHU3ALMU U
MHOT'OIIOTOYHOTO TPOEKTUPOBAHUS, pPACCMaTpUBAECTCS METOAMKA pPa3padOTKU
HOBBIX TMapajuleIbHBIX METOAOB. B peamuszanuu ydyeOHOW AUCHUIUIUHBI
UCIIOJIB3YIOTCSl IPOTPAMMHO-METOANYECKUE MOJIXO/bl, Pa3BUBAIOIINE TOJITOTOBKY
BBITTYCKHUKOB 10 IPOSKTHOMY BUY TPOdECCHOHATBHON NeATETLHOCTH.

Heab u3yyeHUs TUCHUIUIUHBI - OCBOEHHUE METOAOJOIMH MapaIebHOTO
IPOrpaMMHUPOBAHUS n METOJIOB MIPOEKTUPOBAHUS Ha OCHOBE
BBICOKOTIPOM3BOAUTEIBHBIX MPOrPaMMHO-AIAPATHBIX CPEJICTB.

3apaun:

¢ OCBOCHHE TEOPETUUECKUX TIOJIOKEHUM 110 pa3paboTKe MapauiebHbIX

nporpamm OBM;



eM3y4eHHE METOJIOB MApALIEIHbHOTO TPOSKTUPOBAHUS MHOTOMOTOYHBIX
nporpamMm OBM;

¢ PAKTUYECKOE OCBOCHHE METOJOB TMapayjIeIbHOTO NPOEKTUPOBAHUSA U
IpOrpaMMHUPOBAHUAL.

s YCIIELIHOT' O U3y4eHUs JUACLUIUINHBI «[TapannenpHoe
IPOrPaMMHUPOBAHKEY Y 00YJAIOITUXCS JOHKHBI OBITH CHOPMHUPOBAHBI CISMYIONINE
peaBapUTEIbHbIE KOMIIETCHIIUH:

e OK-5 - criocoOHOCTh MCMOIB30BATh COBPEMEHHBIE METOJBI U TEXHOJIOTHH
(B TOM ymcIiie UHPOPMALIMOHHBIE) B MPOPECCUOHATBHON e TETHLHOCTH;

B pesynapraTe uW3ydeHUss JAHHOM AMCHMIUIMHBI Yy  OOy4YaronIuxcs

dbopMupyroTcs  ciaeAyronme NpodecCUOHANbHBIE KOMIETEHIUH  (DJIEMEHTHI

KOMIIETCHITU ).
Kon n JdTanbl GOpMHUPOBAHUSA KOMIIETEHIIHUU
(popmysmpoBka
KOMIIeTeHIIUH
- (hyHIIaMEHTaJIbHBIC TOHATHUS, 3AKOHBI U TEOPHU
3 KJIACCUYECKON M COBPEMEHHOM (PU3HKH;
Hact - YUCJICHHbIE MOPSAIKU BEJIMUNH, XapaKTEePHbIE 115

[IK-1 - cIOCO6HOCTRIO Pa3IUYHBIX pa3/eioB GUHKH
UCTIOJIb30BaTh HAYYHO- - IOJTy4YaTh B XOJ€ IKCIIEPUMEHTOB 3HAUCHUS
TEXHUYECKYIO U3MEPSIEMbIX BEJIMYMH, SBISIONIUECS HAWTYyYIIUMHU
UH(pOpMaLHIO, OpUOJIMKEHUSAMU K MICTUHHBIM B 3aJIaHHBIX
0TE4YECTBEHHBII U YCIIOBHUSIX;
3apyOeKHBIH OMBIT TO | YMeer - paboTaTh Ha COBPEMEHHOM JKCIIEPHMEHTAIEHOM
TEMAaTHKE 000py0BaHUN;
UCCIIeIOBaHUS, - HaXO/AUTh Oe3pa3MepHbIe apaMeTphl,
COBpPEMEHHbIE OIpeIesIoIMe U3y4aeMoe IBJICHHUE, U TPOU3BOIUTh
KOMIIbIOTEPHBIE YHCJICHHbIE OLICHKH 110 MOPSAAKY BEJTUUMHbI
TCXHOJIOTHN u - OCHOBaMH 0€30IaCHOM PaboThI ¢ IPUOOPAMH U
HHDOPMATMOHHbIE JPYTUM KCIIEPUMEHTATBHBIM 000PYI0BAaHUCM;
pecypcl B CcBOEH - BIIEeMEHTapHBIMU HAaBBIKAMU PaOOTHI B
PeIMETHOI 001acTH Biageer | coBpeMeHHOIM

¢buznueckoil maboparopuu;

KyJBTYpPOH TIOCTAHOBKU M MOJICTTMPOBAHUS

($U3NUECKUX U €CTECTBEHHOHAYYHBIX 33/1a4;




Jlnst popmMupoBaHusl BhIIIEyKAa3aHHBIX KOMIIETEHIIMNA B paMKax JUCIUTUIMHBI
«[TapannenbHO€ NPOrpaMMHUPOBAHUE» NPHUMEHSIOTCS  CIEAYIOIIHE METObI
AKTUBHOIO0/ WHTEPAKTUBHOIO OOYYEHMS: AUCKYCCHsl, METOJbl MapaljielbHOTO

POEKTUPOBAHMUSI, METO/IbI Pa3pabOTKH cOOCTBEHHOr O napasuienbHoro [10.



AHHOTALIMA K PABOYEM IIPOI'PAMME JUCHHUITINHBI
«AJIT'EBPA»

Pabouas mporpamma IuCHUITIMHBL «Anredpa» pazpaboTaHa ajs CTYACHTOB |
Kypca HanpasieHus 14.03.02 «AaepHble pu3nKa U TEXHOIOTHUU», B COOTBETCTBUU
¢ TpedoBanusiMu OC BO /IBDY no gaHHOMY HanpaBJICHHUIO.

OO6mast TpyAOEMKOCTh JHUCLUMIUIMHBI COCTaBiIsieT 4 3a4eTHBIX EIUHUII,
144 gyacoB. YueOHBIM TJIAaHOM MPEIyCMOTPEHBI JIEKIMOHHbIE 3aHaTus (36 yac.) u
npakTruueckue 3aHATHS (36 yac), camocTosTenbHas pabora (72 yac., U3 HHUX Ha
HOATOTOBKY K 3K3aMeHy 36 yac.). [lucuuruinna peanusyercs Bo 2 cemectpe 1 Kypca.

Huctumumaa «Anredpa» otHocutcs kK pazaeny bl.b.14 6azoBoit uactu
y4eOHOT0 TUIaHa.

ConepxaHue JUCUUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, HEOOXOIMMBIN IS
JAJIBHEUIIEr0 YCBOEHHsI LHKJIA CHELUAJIbHBIX IUCLHMIUIMH II0 TEOPETHYECKOU
¢uszuke u Marematuke, Takux Kak «Jluddepennmanbupie U MHTErpalibHbIC
YPaBHEHHUSI, BAPUALMOHHOE MCUYUCIEHHE», «OnTukay, « BEeKTOpHBIA U TEH30pPHBIN
aHamu3», «Teopernueckas MexaHUKa», «OIEKTpOAUHAMKKa», «KBaHTOBas
MEXaHMKa», «YpaBHEHHS MareMaTH4yeckod (U3UMKW» UM MHOTHE Jpyrue
JUCIUIUIMHBI OOIIMPHO KUCTIONB3YIOIINE MAaTEMaTHYECKU anmnapar.

B aucuunnuHe paccMOTpPEHBI OCHOBHBIE METOJIbI MAaTPUYHOTO HCUHUCIICHMUS,
TEOpHsI OINPENCIIUTENEH, METOAbl PEIICHUs pa3JIMYHBIX CHCTEM YPaBHEHHH,
KOMIUIEKCHBIE 4YMcia, (YHIAMEHTAJIbHbIE IOHATHS JMHEHHBIX IPOCTPAHCTB U
JIMHEMHBIX OIEPATOPOB.

Heap ocBoeHHs OUCHUIUIMHBI «AinreOpa» — (OpMHUpPOBAaHHE CHUCTEMBI
3HaHUM, YMEHHUM, HABBIKOB [0 MCIIOJIb30BAHUI0 MAaTEMAaTUYECKUX METO/OB;
MaTEMaTHYECKOIrO SI3bIKA; Pa3BUTHUE YMEHHs NPUMEHATh 3HAHUA I PELICHHUS
IIPAKTUYECKUX 3a/1a49 IIPU U3yYEHUU APYTUX TUCLUIUINH.

3agauu:

(dbopMupOBaHUE YCTOMUMBBIX HABBIKOB IO KOMIIETEHTHOCTHOMY INPUMEHEHHIO
(GyHIaMEHTAJIbHBIX TMOJOXKEHUN JIMHEWHOW anreOpbl MpU HM3YyYEeHUU JUCHUIUIMH
npoeCCHOHATIBHOTO LMKJIA W HAaydyHOM aHaju3e CHUTyaluil, ¢ KOTOPBIMU
BBIITYCKHUKY IPUXOAUTCS CTAJIKUBATHCS B MPO(PECCHOHATBHON U OOLIEKYIbTYPHOU
NESATENBHOCTH;

oOy4yeHHEe TNPUMEHEHUI0 METOJOB JIMHEHHOW anreOpsl Uil TOCTPOCHHS
MaTeMaTHYeCKUX MOJeNel peanbHbIX (U3NYECKUX TMPOLIECCOB M aHaIM3a
(bU3HYECKUX IKCIIEPUMEHTOB;

YMEHUE pellaTh TUIWYHBIE 33Jaud JIMHEHHOW aireOpbl, Takue Kak pelieHue
JVHEWHBIX yPaBHEHMM, BBIIOJHEHUE ONEpalUyd HAJ MaTpULlAMH, HAXOXICHUE
COOCTBEHHBIX 3HAUEHUI JTUHEHHBIX ONIEPATOPOB U T.1.;



e ocBocHUEC (YHJIAMCHTAJBHBIX IMOHATUH JIMHEWHOTO OIeparopa W €ro OCHOBHBIC
CBOMCTBA.
JIist  yCHemrHOTO W3y4YeHWs AWCIHUIUIMHBI «Anredpa» y o0O0ydarommxcs
JO0CTaTOYHO 3HAHUMU, TTOJTYICHHBIX B 00BEME CPETHEH IITKOIBI.
B pesynbraTte n3yueHus JaHHOW TUCIUTIINHBI Y 00ydJaromuxcsi GoOpMUPYIOTCS
CeAyIoNKe OOIIEKYIbTypHbIE / MPOdEeCCHOHATbHBIE KOMIETEHIIUU (DJIEMEHTHI

KOMIIETEHITUHN).
Koa n Jranbl GOpMHPOBAHNS KOMIIETEHIIUN

¢hopmysmmpoBka

KOMIIETEHI[UH
OIIK-1 OCHOBHBIE IIOHATUA M  METOAbl  MAaTPUYHOIO
CIIOCOOHOCTBIO WCYHCIICHHS, TEOPHIO0  OMPEICITUTEIICH, METOJbI
HCIIOJIb30BaTh 3HaeT perieHus Pa3IUYHBIX CHCTEM ypaBHEHUH,
OCHOBHBI€ 3aKOHBI KOMIUICKCHBIC YHCIIa, (PyHIaMEHTAJIbHBIC ITOHATHS
€CTECTBEHHOHAYYHBIX JIMHEHUHBIX MPOCTPAHCTB U JIMHEWHBIX ONEPaTOPOB
AUCLHHUILINH B 5 NPUMEHATh  METOABI  JIMHEWHOW — anreGpel  TIpH
npoeccHoHaIbHOT peleHun (PU3NYECKHUX 3a71ad.
JIeITeIILHOCTH, VYmMmeer
MPUMEHSTH METO/IbI
MaTeEMAaTHIECKOIO
aHajM3a u UHCTPYMEHTOM I PEIIEeHUs] MaTEMaTUYECKUX 3a1a4
MOJCIMPOBAHUA, B CBOCH MpeAMETHOI 00IacTH.
TEOPETUUECKOIO U Bianeer
AKCIIEPUMEHTATILHOTO
HCCIICAOBAHMS

Jlist hopMHUpOBaHUS BBINMICYKA3aHHBIX KOMIIETCHIIMM B paMKaX JUCIUTUIAHBI
«Anrebpa» TPETyCMOTPEHBI CJCAYIONIME METOABl AKTHBHOTO/MHTEPAKTHBHOTO
oOydeHwusI: JeKIusi-0ece1a; rPyInoBasi KOHCYJIbTaIHS.



AHHOTAIIAA K PABGOYEN NIPOT'PAMME TV CITATLIMHBI
«AHAVIUTHUYECKASA TEOMETPUS»

PaGowyass  mporpamMma  JUCHMIUIMHBI  «AHAJIUTHYECKAs  T€OMETPHUS»
pa3pabotaHna jyisi cTtyaeHToB 1 kypca Hanpasienus 14.03.02 «SnepHbie ¢pusuka u
TEXHOJOTUMY», Tpoduiib «PuU3MKa aTOMHOTO SApa M YACTHUID» B COOTBETCTBHH C
tpedoBanusimu OC BO JIBOY 1o nanHOMY HanpaBJeHHUIO.

OO6mast TpyAOEMKOCTh JTUCUHUIUIMHBI COCTaBJISET 2 3a4eTHbIC €IUHMUIIbI,
72 yaca. YueOHBIM IUTAHOM MPEAyCMOTPEHbI JEKUHOHHBIE 3aHsATUA (18 yac.) u
npakTuueckue 3aHatus (18 gac), camocrostenpHas padota (36 vac.). JucruminHa
peanusyercs Bo 2 cemecTpe 1 Kypca.

JlucuuminHa «AHaauTHYEeCKasi T€OMETpHUs» OTHocuTcs K paszaeny bl.b.15
0a30BOI1 YaCTH y4eOHOTO IJIaHa.

JucuuiuinHa « AHaIUTUYECKasi TEOMETPUS» ONMUPAETCS HA 3HAHUS, YMEHUS U
HaBBIKH, YCBOEHHBIE TPU U3YUEHUU JUCHUILIUHBI « ATreOpay.

ConepkaHue JUCHMILUIMHBI OXBAaTHIBAET KPYT BOIMPOCOB, HEOOXOAUMBIA MJIs
JaNbHEMIIEro yCBOGHHMS LMKJIA CHEUUAJIbHBIX AMCLHMIUIMH IO TEOPETUYECKOM
¢u3nke W MaremMatuke, Takux Kak «JluddepeHnmanbapie W UHTErpajgbHbIE
ypaBHEHUS, BapUAIMOHHOE HCYHUCICHHE», «BEKTOpHbI W TEH30PHBIA aHaIu3y,
«Teopernueckas MexaHuKa», « YpaBHEHHs] MATEMAaTUYECKON (YUK .

B nmucuumniniHE paccMOTpEHBI OCHOBHBIE NPEACTABIEHUS O BEKTOpaX, O
OpSAMBIX Ha IJIOCKOCTH U B MPOCTPAHCTBE, O KPUBBIX M MOBEPXHOCTAX BTOPOTO
HOpsIIKA.

Heab ocBOCHUS MUCHMILUIMHBI «AHAIUTHUYECKAs T€OMETPUS» — BOCIUTAHUE
BBICOKOM MaTEMaTUYECKON KyJIbTypbl, IPUBUTHE HABBIKOB COBPEMEHHBIX BHUOB
MBIIIUICHUSI, TPUBUTUE HABBIKOB KCIOJIb30BAHUS T'€OMETPUUECKUX METOJIOB
pelieHuss 3aJad  Kak  COCTAaBISIIONIYI0  (DyHIaMEHTaJIbHOW  MOJATOTOBKU
KBIM(QUIIMPOBAHHOIO CIIEUATUCTA B O0IACTH SIIEPHBIX (DU3UKHU U TEXHOJIOTHUH.

3apaum:

OBJIQJICHUE alnapaToM BbICIIEH MATEMATUKH (AHATUTUYECKOW TEOMETPHHN);

npruoOpeTeHune 0a3bl, HEOOXOMMMOW IS U3Y4YEHUsT  MPUKIAJHBIX,
MH()OPMAIIMOHHBIX, CIICIIHATBHBIX TUCIIUTIINH;
OBJIaJICHWE HaBBIKAMH OOpaOOTKM W aHAJIM3a TOJYYCHHBIX JAHHBIX C MOMOIIBIO
COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH.

JIJIst yCHEeNHOTO W3YYeHHs UCHUIUIUHBI «AHAJTUTHYECKAs TEOMETPHS» Y

00y4JaronIuxcs JOCTAaTOYHO 3HAHHUM, MOJYYCHHBIX B CpEIHEH IIKOJIC.

B pesynbrate u3yueHus JaHHOW TUCIUTIINHBI Y 00y4Jaromuxcsi GOpMUPYIOTCS
CIIeyIONTe OOMIEKYIbTypHBIE / TPO(EeCCHOHATBHBIE KOMIETEHIIUN (JIEMEHTHI
KOMITETCHITHM ).



Kon n

JTanbl (POPMHUPOBAHNS KOMIIETEHIIHU

(¢popmynupoBka

KOMIETeHIUI
OIIK-1 OCHOBHBIE TOHATHUS U HHCTPYMEHTHI alnreOpbl U
CIIOCOOHOCTHIO reOMETPHH, MATEMATHYECKOTO aHAJIN3a, OCHOBHBIE
WCIIOJIb30BaTh 3HaeT 3aKOHBI €CTECTBEHHOHAYYHBIX (MaTEMaTHUYECKHUX )
OCHOBHBIE 3aKOHBI JUCLUILUIMH ¥ UX POJIb B MPO(ECCHOHATBHOM
€CTECTBEHHOHAYYHBIX JEATENBHOCTH.
AUCLUTITAH B NPUMEHSTH MTOJTYYEHHBIE 3HAHUS IS PELIEHHS
npoeccHoHaILHO MaTeMaTHYECKUX 3a]1a4, UCIIONIB30BaTh
ACATCIILHOCTH, Ymeer MaTeMaTUYECKUH A3BIK U CAMBOJIUKY [IPH
IIPUMCHATD METOIBI MOCTPOEHHHU MOJIENEi; 00pabaTsiBaTh JaHHEIE.
MaTeMaTHYECKOro
aHaIM3a 1
MOJETMPOBAHHS, MaTeMaTUYECKUMH, CTATUCTHYECKUMU U
TEOPETHYECKOTO H Brajgeer | KOJIMYECTBEHHBIMHM METOIAMH PELIEHUS THIIOBBIX
OKCIIEPUMEHTAILHOTO 3ajad.

HUCCICI0OBaHUA




AHHOTaIUs K padoyeil mporpaMmMe IUCHUNIAHBI
«Teopusi pyHKUMHA KOMILIEKCHOT'O IIEPEMEHHOI0»

Jucuunnnna «Teopus pyHKIMI KOMIZIEKCHOTO IEPEMEHHOr0» pazpadoTaHa
Ui CTyleHTOB 3-kypca cnenuanbHoctd 14.03.02 «Snepubie ¢dusuka u
TEXHOJIOTUMW» B COOTBETCTBUM C TpeOoBaHHsIMH OCBO [IBOY MO JaHHOMY
HaITPaBJICHUIO.

Hucuumnna «Teopust GyHKIUN KOMILIEKCHOTO nepeMeHHOro» («TOKIIy»)
OTHOCHTCSI K 00s13aTeNIbHBIM JUCIUILUIMHAM 0a30BoM yactu b1.5.19.

OOwmast TpyAOEMKOCTh OCBOCHHS IUCLMILIMHBI COCTaBISET 3 3a4eTHBIX
enuHunpl, 108 yacoB. YueOHBIM IUIAHOM TMPELYCMOTPEHBI JIEKIIMOHHBIE 3aHITHS
(36 uacoB), mpaktuueckue 3aHsaTHsS (18 waca), camocTtosTenbHas paboTa u
KOHTpPOJIb (27+ 27 wvaca). JlucuuiuinHa peanusyerca Ha 3 Kypce B 5 ceMecTpe u
3aBEPILIAECTCS IK3aMEHOM.

N3y4yeHune NaHHOM AUCUMIUIMHBI 0a3upyeTcsl Ha CIEAYIOMMX AUCIUIUIMHAX:
«Marematnueckuil aHanu3», «JIuHeitHas anredpa», « AHAIUTUYECKAS] TEOMETPUSD)

Heanb
OcHOBHas 1eIb Kypca COCTOMT B M3YyYEHHUH OCHOBHBIX IOJIOKEHUW TEOpPUU
(YHKIIMI KOMIUIEKCHOTO TEPEMEHHOTO W €€ MPUIOKEHHM K peleHuIo 3ajad
TEOPETUYECKON U MaTeMaTHYeCKON (PM3UKH B 00JIaCTU TEOPHUH spa U JIEMEHTAPHBIX
YacTHIl. 3HAKOMCTBO C TeOpued (YHKIMI KOMIUIEKCHOTO MEPEMEHHOIO SIBISETCS

HEOOXOIUMBIM DIIEMEHTOM COBPEMEHHOTO o0Opa3oBaHUs CTY/IEHTA,
CHCIUATH3UPYIOMIETOCS B 00JIACTH TCOPUH aTOMHOTO sIJIpa U SJIEMEHTAPHBIX YacCTHII.
3agaun:

N3ydeHre OCHOBHBIX CBOMCTB aHATUTUYECKUX (PYHKIIUM.

N3yuyenne Bo3moxkHoctu npuMeHeHnst TOKII k pemenno 3aga4 MareMaTuyecKou U
TEOPETUYECKON (PUBUKH.

Brluncnenue onpeneneHHbIX MHTETPAIoB M aCUMITOTHYECKAs OLEHKA MHTErPajioB
meroaamu TOKII.

JIJIsS  TIOTHOLIEHHOTO OCBOCHMS COJICP)KAHMS JIUCHUILIAHBI CTYICHTBI JTOJKHBI
oOnajgarh MpeABAPUTEILHBIMU KOMIETCHIIMSIMH: CIIOCOOHOCTBIO HCIIOJIb30BaTh
0a30BbIE TEOpEeTHYECKHE 3HaHUSA (yHIaMEHTAIbHBIX pa3znenoB oOmeld u
TeopeTuueckoi U3k i perieHus npodeccruonanbubix 3aaau (OI1K-3)

B pesynbrare m3ydeHus JaHHOW IUCIUIUIMHBI Y CTYACHTOB (POPMHUPYIOTCS
CIeAyIoNKe OOIIEKYIbTypHBIe/ obOmenpodeccronanbabie/ MpodeCcCHOHAIBHBIC
KOMIIETEHIIUH (3JIEMEHTHI KOMIETEHIUMN).

Kon u ¢popmysmmpoBka Jranbl (OpMHUPOBAHMS KOMIIETEHIIUU
KOMIICTCHIIUH

OIIK-1 OcHOBHbIE IIOJIOKEHHUS TEOpUHU

CrocoOHOCTh 3uaet AHATIMTHYECKUX (PyHKIIUI

HCIIOJIBb30BAaTh
OCHOBHBIC 3aKOHBI

Ymeer Hcnonp30BaTe NOJMyYEHHBIE 3HAHUA B CBOEH
npoeCCUOHAIBHON JIESITEIbHOCTH.




TounbIMU ¥ TPUOTMHKEHHBIMH METOJIAMHU
peteHust GU3NYECKUX 3a7a4 C
Bnaneer | ucnonwszoBanueM «Teopun pyHKIUI

CCTCCTBCHHOHAYYHBbI
KOMILJICKCHOT'O IICPECMCHHOT O .

X JTUCIHMIUIMH B
po¢eCCHOHAIBHOM
JCATCIIBHOCTH,
PUMEHSTH METOIBI
MaTeMaTHYECKOro

Jlns  popMupoBaHUs BBIIEYKA3aHHBIX KOMIIETCHIIMA B paMKaxX JUCIUATLIAHBI
«Teopus GyHKIIUNA KOMIUIEKCHOTO TIEPEMEHHOTO» TPUMEHSIFOTCS CIICAYIOIIHE
METONIbI ~ AKTUBHOTO/MHTEPAKTUBHOTO  OOYUYEHUS:  OUCKYCCUU 80  8peMs
NPAKmMu4eckux 3aHAMuUll ¢ npusiederuem ONNOHeHMOS8 U3 YUCIA CHYOeHMOs,
coemecmHuoe 00cydcoeHUe pa3uiHbIX Memoo08 peuleHuss OOHOMUNHBIX 3A0ay.



AHHOTaMs K padoyeid mporpamMme v CIUTIIAHBI
«MouexkyasipHas Gpu3nKa»

PaGouas mporpamma gaucrurumasl «MonekyspHas (u3nkay pa3padoTaHa
JUTsl CTYZeHTOB 2 Kypca Hanpasienus 14.03.02 «Snepublie pu3uka U TEXHOIOTUNY.

Kypc «MonekynsapHas ¢usnka» oTHocuTcs K pasneny bl.b.22 6a3oBoii
4acTH y4eOHOro IJIaHa.

OO6miast TpyI0€MKOCTh JUCHUIUIUHBI COCTaBIISIET 5 3a4eTHHIX eAuHull, 180
yaca. Y4eOHBIM IUIAaHOM TMPEeAYyCMOTpeHbl Jiekuuu (36 yac.) u JiabopaTopHBIC
3aHsATUA (54 yac.) u camocTtosTenbHas padora (90 vac., u3 HUX 36 YaCOB OTBECHBI
Ha MOATOTOBKY K 3K3aMeHy). Jluciumninna peanusyercs B 4 cemecTpe 2 Kypca.

MonexkynsipHasi pu3HKa Kak pasaen Kypca oOmieil Gu3nku u3ydaercs mocie
KJIACCUYECKOM MEXAHUKU WU SBISIETCS OCHOBOW COBPEMEHHOW CTAaTUCTUYECKOU
GU3NKK W TEPMOJMHAMUKH. [JIlaBHOE BHHUMAaHHE YACTSETCA U3YUYEHUIO
0COOEHHOCTEHN MOJEKYJISIPHOU (DOPMBI ABMKCHHS W OBJIAJICHUIO CTATUCTUYCCKUMHU
METOAAMU OIUCAHUSI CUCTEM MHOTHUX YacTull (CTATUCTUUYECKUE 3aKOHOMEPHOCTH)
U OBJQJCHUIO TEPMOJMHAMUYECCKMMHM METOJIaMH Ha MPUMEPE MOJEKYISIPHBIX
CUCTEM.

MonekynsipHass  pu3nka HUCXOAUT U3 TMPEJCTaBICHHs 00 aTOMHO-
MOJIEKYJSIDHOM  CTPO€HHMHM  BEIIECTBA M  PACCMATpPUBAET  TEIUIOTY  Kak
OecrnopsI0YHOE IBMXKEHHE aTOMOB U MOJIeKy/1. COOTBETCTBEHHO pacCMaTPUBAIOTCS
CBOMCTBA M CTPOECHHUE OTIEIBHBIX MOJIEKYJ] M aTOMOB. CTaTUCTUYECKUN METOA
YCTaHABJIMBAET CBSA3b MAKPOCKOMHYECKUX CBOMCTB M3y4aeMBIX CUCTEM OOJBIIIOTO
Yucia 4YacTHUIl CO CBOMCTBAMH M 3aKOHAMU WX JBH>KEeHUS. [Ipy 3TOM BO3MOKHA Kak
3a/laya  HAXOXKACHUS MAaKPOCKONHMYECKUX CBOMCTB CHUCTEMBI IO HM3BECTHBIM
CBOMCTBAM COCTaBJISIONIMX €€ YacTWIl, TaKk W oOpaTHas 3ajgava, HAXOXKICHUE
CBOMCTB YaCTHI], COCTaBIIAIONIUX CUCTEMY, IO €€ MAaKpPOCKOIMMYECKUM CBONCTBAM.
[ToaTOMy MONIEKYISIpPHO-KUHETHYECKAsT TEOPHUS BEIIECTBA MOXKET OBITh TOJBKO
CTaTHCTHUYECKON TEOpHUE, OCHOBHOM €€ UjeeH ABIISETCS CUCTEMa OOJIBIIOrO Yucia
YacTHll, KOoTOpast u3MepsieTcs napaMeTpamu u XapaKTepu3yeTcs
3aKOHOMEPHOCTSMH, UMEIOIINUMU CTAaTUCTUYECKUN XapaKTep.

B ciyuae paBHOBECHsS MaKpOCKOMUYECKOM CHCTEMBbI 3aKOHBI JJISI CPEIHUX
BEJINYUH, ONpPENEIAEMbIE CTATUCTUYECKMM METOIOM, COBNAJAIOT C 3aKOHAMH
TepMoauHAMUKH. Takum 00pa3oMm, CTAaTUCTHUYECKUE 3aKOHOMEPHOCTHU SIBIISIFOTCS
TEOPETUYECKUM 000CHOBAHUEM TEPMOJMHAMUYECKUX 3aKOHOMEPHOCTEH.

BaxxHoe HayyHO€ 3HAYEHUE UMEET U3YyUYCHHE MOHITHUS SHTPOIUU, KOTOPOE
CerofHs sBIsieTCs (YHIAMEHTAJIbHBIM TIOHSTHEM — YHHBEpPCAJbHOM Mepoi
paznTuYHBIX (GOPM JBMIKEHUSI MaTepUU, MEPOM KOIMYECTBa HH(OpMAIHH.

OOydenne  JaHHOW  JWCIMIUIMHE  OCHOBAaHO Ha  TPATUIMOHHBIX,
aKaJeMHUYECKUX CIOC00ax U3yueHus: GU3NIECKON HAyKH.

Huciumnaa « MonekyisipHas (pU3uKa» JIOTHYECKU U COJEPIKATENbHO CBSI3aHa
C JIpyTMMH H3y4aeMbIMH JucHUIUIMHAMU: «MexaHukay, «JIuHeitnas anreOpay,
«AHanuTU4eCKas reoMeTpus», «MareMaTnyecKuil aHaIn3».

3HaHUs, MTOJTYUYCHHbIC TPU U3YYCHUU AUCHUILIUHBI « MonekysapHas Qu3nkay
OyIyT MCIOJIb30BaThCS MPH JIFO00M mpodeccroHanbHON AeATeTbHOCTH: B HAYYHO-
UCCJIEOBATEIbCKONW CTYJIEHYECKONH KypCOBOM M JUIJIOMHOM paldoTe, B HAyYHOM



CaMOCTOSITENIbHOM paboTe, B paboTe B KAYECTBE YUUTEINS IIKOJIBI U MPENOAaBaTes
BBICILIETO YYEOHOTO 3aBEACHHUS.

Henb: Ha OCHOBE MPEACTABICHUI 00 ATOMHO-MOJIEKYJISIPHOM CTPOEHUU U 00
ocoboii (opMe MONEKYJISIPHOTO ABUKEHUS OOBSICHUTH (PU3NUECKHE CBOWCTBA
BEIIECTBA B Ta3000pa3HOM, KUJAKOM M TBEPAOM COCTOSHHSIX; OMHUCATh U OOBSICHUTH
ABJICHUS TIEpeXoJa W3 OJHOTO COCTOSHHUS B JPYroe; OMHCaTh M OOBSCHUTH
buznyecKkre mpoIecchl, MPOXOAIIINE B BEIIECTBE MPU BHEITHUX BO3ICHCTBUSX.

3apaum:

® U3yYNWTh AaTOMHO-MOJIEKYJSIDHOE CTPOEHHE BEIECTBAa B  Pa3iIMYHBIX
arperaTHbIX COCTOSIHUSAX;

* U3YYUTh MOJIEKYJSIPHYIO (POpMY JIBUKEHHS U €€ 3aKOHOMEPHOCTH;

® U3yYWTh TEIUIOBBIX CBOMCTB BEIIECTBA OT CTPOCHHUS M MOJIEKYJSIPHOU
(OpMBI ABUKEHUS;

® U3YyYNTh TMPOLIECCHI, BO3HHUKAIONIME B BEIIECTBAX TMPH BHEIIHUX
BO3ICUCTBUAX — MEXAaHUYECKUX, XUMUIECKUX U TEPMUUIECCKHUX;

* U3YYWTH SBJICHHSI HA TPAHUIAX pa3fielia Pa3INYHBIX arperaTHbIX COCTOSHUN
BEILIECTBA;

® U3yYUThb IPOLECCHI IEPEXOAA U3 OJHOTO (Pa30BOr0 COCTOSIHUSA B JPYTOE;

* OBJIAJICTh METOJAMH CTaTUCTUYECKUM U TEPMOAMHAMUYECKUM C ITOMOUIbIO
MaTeMaTHYeCKOro armapara: TeOpHH CIy4yailHbIX BETUYHMH W MPOIECCOB, TEOPHH
Qg depeHInanbHbIX YPAaBHEHUI U YPAaBHEHUH B YaCTHBIX MPOU3BOIHBIX.

JUis  ycremrHoro u3y4YeHus AUCUUIUIMHBI «MoJekymsipHas ¢Qu3nka» y
CTYIEHTOB JIOJDKHBI OBITh C(OPMHPOBAHBI CIEAYIOIINWE TpPEABAPUTEILHBIC
KOMITETCHITHH

¢ OK-1 BnazgeHneM KyJlbTypOil MBIILUIEHHUS, CTIOCOOEHHOCThIO K 0000IICHMIO,
aHaJIn3y, BOCHPUATUIO HHQOpMAlMM, I[OCTAHOBKE LENIM M BbIOOpY MyTel ee
JTOCTUKECHMUS;

¢ OK-2 crmocoOHOCTHIO JTOTHYECKU BEPHO, ApTYMEHTUPOBAHHO U SICHO CTPOUTH
YCTHYIO U TUCbMEHHYIO PEUb;

¢ OK-6 roTOBHOCTBIO K CAMOPa3BUTHIO, MOBBIIICHUIO CBOCH KBATH(YHUKAIINHN U
MacTepCTBa.

B pesynbrate u3ydeHus JaHHOW JUCIHUILTUHBI y 00yJaromuxcs GopMupyroTes
cieayromue — obuienpodeccuoHaibHble/  TpodeccHOoHalbHbIE  KOMIETEHIINU
(271eMEeHThI KOMIIETEHIINH).

Kon u Jranbl (pOPMHUPOBAHNS KOMIIETEHIIUU

¢popmynupoBka

KOMIIETEHIIMH
OIIK-1 3Haet OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU BEIIECTBA
CIOCOOHOCTHIO Y HUJICaJIbHOTO ra3a Kak MpocCTeHIleld MOJENH BEUIECTBa,
WCIIOJIb30BaTh CTATUCTUYECKUNA U JUHAMUYECKHI METOIbI, TMPHUHIIUIIBI
OCHOBHBIE 3aKOHBI TEPMOJUHAMUKH, BUIbl COCTOSSHUN TEPMOJUHAMUYECKHUX
€CTEeCTBEHHOHAYYHBI cucteMm, (a3oBbIe COCTOSHHS M (DAa30BBIC TEPEXOJBbI,
X TACLMILUIMH B cooTHomenuss MakcBemia u - GyHknum  ['uO6ca-
npodeccruoHaIbHON ['enpMronbua.
JIEATENBbHOCTH, Ymeer [IpyuMeHATh CTATUCTUYECKUM W TEPMOAUHAMUYECKHI
MIPUMEHSTH METO/IbI METONIbI K  pemeHuto  (QyHmamMeHTaldbHBIX  3a1a4




MaTeMaTH4ECKOIro MOJIEKYJISIPHOM (DU3MKH: BBIBOAUTH OCHOBHOE YpaBHEHHE
aHanau3a u MKT, oCHOBHO€ ypaBHEHHE COCTOSTHUA UIEAJIBLHOIO Iasa,
MOZEIUPOBAHUS, pacupenenenue Maxkcsemna, bombnmana, Makcsena-
TEOPETUYECKOTO U bonpimana,  dopmyny  DitHmreitHa-CMOITYyXOBCKOTO,
AKCIEPUMEHTAIBHOIO 3aKOHBI TPOLIECCOB IEpEeHOca B Trazax U JKUIKOCTSX;
HCCJIEI0BaHUs paccuuTarh pabOTy HIeaJbHOW  TEIUIOBOW MAIIMHBI,

NOJYyYUTh  YpaBHEHUS  BCEX  M30NPOLECCOB MU
IOJIUTPOIHBIX MTPOLIECCOB, Ha OCHOBE TeopeM Knaysuyca
(dopMyIHpOBaTh BTOPOE HAYalo TEPMOAMHAMUKH M 3aKOH
BO3pPACTaHUs SHTPONHHU, BEIBOIUTE hopMyiy bonbimana,
ypaBHeHue Ban-nep-Baanbca mims  peanbHBIX  Tasos,
apdexr JIxoymsa-Tomcona, ypaBHenue Kaneipona-

Kiaysnyca.
Brnaneer | 3HaHMSMM, YMEHUSIMHU, HABBIKAMU YPOBHS MOJIEKYJIIPHOMN
¢u3ukun Ui peuieHdss  (U3MUECKHUX  3a]ad  Kak
TEOPETHUYECKUX, TAK U IKCHEPHUMEHTAIbHBIX.
[1K-3 rotoBHOCTBIO K | 3HaeT OCHOBHBIE METOJIBI U TIPUEMBI TTPOBEACHUS (DU3HUECKOTO
MIPOBE/ICHUIO SKCIEPUMEHTa, U JJIEMEHTapHbIe CIOCOObI 00pabOTKH
duznyecKux AKCIIEPUMEHTAIBHBIX TAHHBIX;
SKCIIEPUMEHTOB 110 YCTPOMCTBO W  MPUHIUINBI  JIEHCTBUS  (PUINYECKUX
3aJIaHHON METOJIUKE, npuOOpPOB U JIEMEHTOB;
COCTaBJICHUIO HaubOosee BakHble U (YHAAMEHTAIbHBIE IOCTHUKECHUS
ONMCAHUS ¢u3ngeckor HayKH;
IIPOBOJUMBIX CBs3b (DM3MKM C TEXHHUKOH, MPOU3BOJCTBOM, IPYTHMMH
UCCJIEIOBAHUN U HayKaMHU
aHaJIN3y pe3y/bTaToB | YMmeer dopMynupoBaTh 1eb MIPaKTUYECKOU paboThl,
COCTaBIIAIT ~ OTYET MO  NpPOJAETaHHON  pabore,
aHAJIM3UPOBATh X0/ PabOTHI U JIeNaTh COOTBETCTBYIOIIHE
BBIBOJIBI.
Bnaneer MeTtoaukoil U METONOJIOTUEN ITPOBEACHUS IKCIEPUMEHTA

C TIOMOUIPIO  METOAMYECKHX  YyKa3aHWM, JIEKUUH,

y4eOHUKOB U PECYpPCOB HHTEPHETA.

Jlist hopMupoBaHUs BBINIEYKAa3aHHBIX KOMIETEHITUN B paMKax THACIUTLTAHBI
«MonekynsipHass  (pu3MKa» TNPUMEHSIOTCS CIEAYIOIIME METOAbl aKTUBHOTO/
MHTEPAaKTUBHOTO OOYyYeHHUA: MPOOJIEMHBbIE JEKIWH, MHIWBUIyajdbHas paboTa Ha
KOHCYJIbTAllMsAX, pad0Ta B MJIbIX FPyIIaXx.



AHHOTaIUs K padoyeil mporpaMmMe IUCHUNIAHBI
«KBaHTOBas1 MEXaHHUKA»

HMuciuninHa «KBaHTOBas MexaHuKa» pa3paboTaHa ajisi CTYIEHTOB 3 Kypca
cnequanbHocTH 14.03.02 «SnepHble (pu3uka U TEXHOJIOTMW» B COOTBETCTBUU C
tpedoBanusimu OC BO JIBDY no nqanHOMY HampaBiIeHUIO.

Jucuunnnna «KBaHTOBas MeXaHHWKa» OTHOCUTCA K 0a30BOM 4YacTu
npodeccuonansioro mukna gucuumuimd  (b1.6.26). OOmas TpynoemMKocTb
OCBOCHHS TUCUUIUIMHBI COCTABISIET 5 3a4eTHhIX eAuHMIbI, 180 yacoB. YueOHBIM
TUTAHOM TIPElyCMOTPEHBI JIEKITMOHHBIE 3aHATHs (54 yaca), MPaKTUYeCKUE 3aHATUS
(36 uyacoB), camoctosATenbHas pabora u KoHTpoib (90 wyacom). ducruruinHa
peanusyercs Ha 3 Kypce B 5 (3a4er) u 6 (9K3aMeH) cemMecTpax.

N3ydeHne KBaHTOBON MEXaHMKH 0a3upyeTcsl Ha CIEAYIOLIUX AUCHUILIAHAX:
«MaremaTudeckuii aHanm3», «ATomHas ¢u3ukay, «MeToabl MareMaTH4eCKon
¢busvkn». OCHOBHBIC TMOJOKEHUS TUCIUIUIMHBI JOJDKHBI OBITh MCIOJIB30BaHbI B
JAJTbHEUIIEM NPYU U3YYECHUH CIIEHNAIBHBIX JUCLUILIVH.

Heasb.
[lens wW3yuYeHUs] IUCHMIUIMHBI — NPUOOPETEHUE CUCTEMATU3UPOBAHHBIX
3HAHWUU 110 OCHOBAM KBAaHTOBOU MEXAHUKHU.
3agaum:

N3yueHne OCHOBHBIX NMPUHIIMIIOB KBAHTOBOW MEXAHUKH;

OcBoeHME MaTEMaTUYECKOr0 armapaTa KBAaHTOBOM MEXAHUKH;

N3ydeHne OCHOBHBIX ITOHATUN U YPABHEHUM KBAHTOBOM MEXAaHUKH;

[TproOpereHne HaBBIKOB pELICHMS 3a/1a4 [0 TUCIUIUINHE.

JIisi TIOJIHOLEHHOTO OCBOEHUSL COAEPKAHUS JUCHUUIUIMHBI CTYAEHTHI JOJIKHBI
oOnajgarh NpeABAPUTENILHBIMU KOMIETEHIMSIMH: CIIOCOOHOCTBIO HCIIOJIb30BaTh
0a30BbIC TEOpETHYECKHE 3HaHUs (PyHIAaMEHTaJIbHBIX pa3leioB OOMIeH W
TEOPETUUYECKON (PU3HKHU 1)1 perieHus npodeccruonanbubix 3aaad (OI1K-3)

B pesynbrate wu3yyeHUs JaHHOW JUCUUIUIMHBI Y CTYAEHTOB (POPMHUPYIOTCS
cleayromme OoOIIeKyIbTypHble/ obmenpodeccuonanbubie/ MpodecCUOHANTbHBIC
KOMIIETEHIIUH (JIEMEHTHI KOMIETEHIIUMN).

Kon u popmysmmpoBka Jranbl (pOpMHUPOBAHMS KOMIIETEHIIUU
KOMIIETCHIIMU

OIIK-1 TeopeTnueckne OCHOBaHUSI KBAaHTOBOM TEOPUH,

CnocobHoCTh 3HaeT OCHOBHBIC (P3UUECKHE CUCTEMBI M 3aKOHBI,

HCII0JIb30BAaTh OIKUCHIBAEMbBIE KBAHTOBOW TEOPHEM.

OCHOBHBIC 3aKOHBI Pemats TUoOBBIE 3a/1a4M KBAaHTOBOW TEOPUH,

CCTCCTBCHHOHAYYHBI | Vmeer YMETh UCIOJIb30BaTh METO/IbI KBAHTOBOU

X JUCHHUILINH B MEXaHHMKH B ITPOLECCE UCCIICIOBAHUN

npodecCHOHAIBHOM

ACATCIIPHOCTH, TouHBIMH ¥ IPUOIMKEHHBIMU METOAAMHU

IIPUMEHATh METObI Buianeer KBaHTOBOW TEOPUU, METOAAMHU

MaTeMaTH4YCCKOro MaT€MaTHYECKOr0 aHaan3a, TEOPETUIECKOro

dHaJIn3a U MOJCIUPOBAHUA.

MOJICJIMPOBAHMS,




TCOPETUUCCKOIO 1
OKCIICPHUMCHTAJIBHOI

s hopMHUpOBaHUS BBINNICYKA3aHHBIX KOMIETCHIIMH B paMKaxX JIUCIHUILIAHBI
«KBaHTOBass MexaHWKa» MPUMEHSIOTCS  CIEAYIONME METOIbl  AKTHBHOTO/
MHTEPAKTUBHOTO OOYYCHHUsS: ITUCKYCCHH BO BPEMs IMPAKTUYCCKUX 3aHATHU I10
MOBOJy Pa3IUYHBIX CHOCOOOB TOMYUYEHHUS PEHICHU HEKOTOPBIX YpPaBHEHHM C
MIPUBJICUCHUEM OINIMOHEHTOB W3 YHCIAa CTYJICHTOB, COBMECTHOE OOCYXIIEHUE
(U3UYECKOTO CMBICIIA PEIICHHM.




AHHOTanMs K padoveil nporpaMmMe TUCUUILTHHBI
«CrnekTpoMeTpusi Mpo0 BHeNIHel cpeabl »

Kypc npennasnaven ajis cTyAeHTOB OYHOM (hOpMBbI 00YUEHUS, 110 HANPABICHUIO
noarotoBku 14.03.02 «SnepHbie pu3uKa U TEXHOJIOTUNY.

Kypc «Cnekrpomerpusi mpoO BHEIIHEH Cpeibl» OTHOCHUTCS K 0a30BOM YacTH
b1.B.JIB.1.2 mnepBoro 0s0Ka, JIUCHMIUIMHBI 1O BBIOOPY. TpymoéMKOCTh
JUCIUIIMHEI  — 5  3adeTHRIX eaumHui;, 180  akaJgeMHYECKHUX  YacoB.
[IpenycmaTpuBaroTcs JCKIIMOHHBIC W J1JA0OPATOPHBIC 3aHATHS C MCIIOJIH30BAHHEM
METOJ/IOB aKTUBHOT'O O0yUYEHHS.

Ilesb ocBOEHUSI TUCHMILIIMHBI:

[lenbto ocBOCHUS YU€OHOM NUCIUTIUHBI SIBISETCS:
- M3y4YE€HUE AETEKTOPOB ISl PETUCTPALMHU SIACPHBIX U3IIyUYCHUH,

- M3Yy4YEHHE METO/I0B U3MEPEHUS OCHOBHBIX SIEPHO-(PU3NYECKUX MTapaMeTPOB
VCTOYHUKOB HOHU3HUPYIOIIUX U3ITyYEHUN.

MecTo nucuuminabl B cTpykrype OOII:

JlvciuiinHa OTHOCUTCS K BApUAaTUBHOMN YacTH NMPOo(PecCuoHaIbHOTO MOTYJIS.
Jns ycnemHoro OCBOEHHUSI Yy4eOHOro Kypca HEOOXOAMMO 3HAaHHME pa3/ielioB
JTUCHUIUIMH: Kypc oOmei (GU3uKH, KypCc 3KCIEPUMEHTAIBHOU sepHON (U3UKH,
KYpC OCHOB TEOPUHU BEPOSATHOCTH U MATEMATUYECKOU CTATUCTUKH.

3HaHNs, YyMeHHsl, HABBIKH, IoOJIydyaemMble B pe3yJbTaTe OCBOCHHUS
JTUCIHHUILINHBI:

OcBoeHue TUCIUIIMHBI 00eciieunBaeT (GOPMUPOBAHUE CIAETYIOLINUX
KOMITETEHIIUI:

[T1K-3 roTOBHOCTBIO K MPOBEIEHUIO (U3UUECKUX HKCHEPUMEHTOB IO 3aJaHHOU
METOJIMKE, COCTABJICHHUIO OMHCAHUS MPOBOAMMBIX MCCIEIOBAaHUN U aHAIHU3Y
pe3yJIbTaToOB

IIK-4 - crocoOHOCTh HCIONB30BaTh TEXHUYECKHE CPEACTBA AJIA U3MEpPEHUs
OCHOBHBIX IapaMeTPOB OOBEKTOB MCCIIEOBAaHUSA, K MOJATMOTOBKE JAAHHBIX JJIs
COCTaBJICHUS 0030pOB, OTYETOB U HAYYHBIX MyOJIMKAIIHMA

Kpartkoe copep:kanue JUCHMILIIMHBI:

Buael neTexkTopos.

CnexTpockonusi raMMa-u3JIy4eHHs .

CnekTpockonus 3apsKEHHBIX YaCTHULL ,HEUTPOHOB.

Buabl y4yeOHoi padoThl:

Jlexunu, nabopatopHbie pabOTHI, CAMOCTOsITEIbHAS paboTa
dopmMa NPOMEKYTOUYHOM ATTEeCTALUM:

DK3aMeH



TpynoéMKoCTh 0CBOCHMS AMCUMIIJINHBI:

4 3auétHbIX equHULbI (144 yaca) - akageMuyecKkuil OakanaBpuar;

B pesynbraTte u3yueHus JaHHON AMCHUIUIUHBI y o0ydaroumxcs GopMupyrorcs

clenyronme OOIEeKyIbTypHbIE U MPOGEeCcCUOHATbHBIE KOMIIETEHIUU (DJIEMEHTHI

KOMITETCHIIN ).
Koz u gopuy.mposka Itansl GOpMHPOBAHNSA KOMIIETEeHIIUH
KOMIICTCHIIU T
TEPMUHOJIOTHIO, KOTOpasi TPHMEHSETCS B CIHEKTPOMETPUU H
panuoMeTpuy;
IK-3 OTOBHOCTBIO K TEXHHYECKHE CpelCTBa OIS M3MEPEHUS OCHOBHBIX IapaMeTpoB
IIPOBEICHHIO dusmueckux | 3HaeT 00BEKTOB UCCIIEIOBAHNUS;
SKCIIEPUMEHTOB 110 3a1aHHOI MIPAKTUYECKHUE MPUIIOKEHUS TEXHUYECKUX CPEACTB CIIEKTPOMETPHUU
METOJIUKE, COCTaBJICHUIO U paiuoMETpun
OITHCAHUS TIPOBOIMMBIX OCHOBHBIE MJIaBHUJIA IPUMEHEHHS CPEACTB 3allUTHL
UCCIICJIOBAHUA W AHANHU3Y Vaeer peiare 3a7a41 IPUKIaJHOTO U TCOPETUUCCKOI0o XapaKkTepa,
pE3yJIbTaTOB MOJIb30BaThCsl TAONIMIIAMHU, METOIUYKAMH, KaTajJoraMH,
[1K-4 - CIIOCOOHOCTH
UCIIONB30BaTh  TEXHHUYECKHE
CpeacTBa UISI  H3MEpPEHHs
OCHOBHBIX l1apamMeTpoB OCHOBHBIMH MaT€MaTHYECKUMHU METOJaMH O0pabOTKH pe3yJbTaToB
OGBEKTOB  MCCIENOBAHMS, K 9KCIEPUMEHTA, HCIOIb3YEMbIMH CIEKTPOMETPUU U PaAUOMETPUU
TIOATOTOBKE  AaHHBIX  IJBL | Braneer SIIEPHBIX U3IIyYCHUH .

COCTaBJICHUS 0030pOB.

HaBBIKAMU CaMOCTOSITENbHOH paboTel ¢ y4eOHOH H HaydHOU
JIUTEPATYPOH.

I[J'I?I CI)OpMI/IpOBaHI/ISI BbIIICYKA3aHHBIX KOMHCTGHHI/II;’I B paMKax AVCHUITIIINHBI

« CHeKTpoMeTpuss M paguOMETpUs SACPHBIX W3JIIYYEHUH »

IIPUMCHAIOTCA

CIIeTIyIONTUE METOIBI AKTUBHOTO W MHTEPAKTUBHOTO OOyUCHUS:
® mpoOiieMHast JCKIHS;
e IIOJTOTOBKA JICKIIUH C MIPE3CHTALMSIMH;

® JIUCKYCCHS.




