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1. IJTAHUPYEMBIE PE3YJIbTATbI OBYUEHHWS IO AMCHUAUIIMHE (MOAYJIK0), COOTHECEHHBIE C
INJIAHUPYEMBIMU PE3YJIbTATAMHN OCBOEHWSA OBPA30OBATEJIBHOU ITPOTI'PAMMBI

1.1. Hesu ocBOEHUS TUCHUTIUHBI (MOTYJIs1)

Co3nanue y oOOyYarommMxcsi OCHOB IIUPOKON TEOPETHYECKOW TOATOTOBKHM B o0OjacTH (H3WKH, TO3BOJISIONMEH OyIyInum
CIICIIMATICTAM OPUCHTUPOBATHCS B TOTOKE HAYYHON TEXHUYCCKON MH(MOPMAIIMH U 00CCIICYUBAIONICH UM BO3MOXKHOCTh HCITOJIB30BAHHUS

pa3sHOOOpa3HBIX (PU3MUECKHUX MPUHINIIOB B T€X 00JIACTAX TEXHUKHU, B KOTOPBIX OHH CHEIHAM3HPYIOTCS.

q)OpMI/IpOBaHI/Ie y 06yqa}omnxc;1 HAay4YHOI'0 MBIIUICHU, TPABUJIIBHOI'O MOHUMAHUA I'paHUL] HPUMEHUMOCTU PAa3JIMYHBIX (1)I/I3I/I‘I3CKI/IX
IMOMOIIBIO

MOHSITUH,

3aKOHOB,

Teopnﬁ U YMCHHA OLCHUBATHL CTCIICHb JOCTOBCPHOCTHU PE3YyJbTAaTOB, MOJYYCHHBIX C

PKCIIEPUMEHTAJIBHBIX WJIM MATEMATHICCKUX METOOB UCCIICIOBAHU .
YCcBOEHHE OCHOBHBIX (l)I/I?,I/I‘leCKI/IX SIBJICHUI 1 3aKOHOB KJIACCUYECKOM M KBAHTOBOM (l)I/ISI/IKI/I, MCTOO0OB (l)I/I3I/I‘~IeCKOFO MBIIJICHUA.

BerpaboTka y 0Oydaromuxcsi MPUEMOB M HABBIKOB DEIICHHWS KOHKPETHBIX 3alad W3 Pa3HBIX o0nacTed (DM3HMKH, MOMOTAIOIINX

06y‘{aIOIHI/IMCSI B JaJIbHEHUIIIEM peuiatb HpO(I)eCCI/IOHaJ'II)HLIe 3aJa4yu.

OzHakoMIleHHE OOYYalOMMXCSI C COBPEMEHHOH HAaydHOW ammapaTypoil M BBIpaOOTKa y OOyYaromuXcs HadalbHBIX HaBBIKOB

IMPOBCACHUS SKCIICPUMCHTAJIbHBIX HCCJeIOBaHUI Ppa3JIMIHbIX (1)I/I3I/IquKI/IX SIBIICHUM U OLICHKHU TNOrpeIIHOCTU H3MepeHHﬁ.

1.2 Komnerenuun ody4aromerocs, ppopMupyemMbie B pe3y/ibTaTe 0CBOCHHUS TUCHHUILIUHBI (MOXYJIsl)

OIIK-1: cmoco0HOCTBIO NPUMEHATDb ME€TOAbI MATCMATHYICCKOI'0O aHA/IU3a U MOACJTUPOBAHUS, TCOPETUYECKOTO U

IKCIIEPUMEHTAJTBHOI'0 HCCJICI0BAHUSA

3HaTh:
Ypogens 1 OCHOBHBIC 3aKOHBI (DU3UKH U UX MAaTEMaTHIECKyI0 ()OPMYIMPOBKY OCHOBHBIX 3aKOHOB (hM3HKH,POITH
(0a30BbIii) MaTeMaTHYeCKHX Mojieliel B pU3nKe, poib SKCIEPUMEHTAILHOTO UCCIIeIoBaHus B pu3nke
YpoBeHb 2 |OCHOBHBIE 3aKOHBI (PU3MKH U UX MaTeMaTHUECKYI0 (GOpMYIMPOBKY OCHOBHBIX 3aKOHOB (PM3HKH, POJIb
(MPOABHHYTHIN) |[MaTeMaTHYECKUX MOJENCH B GM3HUKE, POJIb SKCIICPUMEHTATBHOTO HCCIICAOBAHUS B (DU3HUKE, POJIb MATEMaTHKUB
MO/ICTIMPOBaHUS (PU3NYECKUX SIBICHUI, OCHOBHBIE METO/IbI U3MEPEHUsI (PU3NUECKHUX BEINYNH, ITATOHBI
(pU3MUECKHUX BEININH
YpoBenb 3  |OCHOBHBIE 3aKOHBI (PU3MKH U UX MaTeMaTHUECKyI0 (GOpMYIMPOBKY OCHOBHBIX 3aKOHOB (DM3HKH, POJIb
(BbICOKHMII)  |MaTeMaTHYECKHUX MOAENeH B (PU3HKE, POJIb SKCIIEPUMEHTAIFHOTO HCCIIEJOBAaHNS B (DU3MKE, OCHOBHBIC
MaTeMaTHYeCKHe METObI MOJEITHMPOBAHHS (PU3UIECKUX SIBIICHUH, OCHOBHBIE METO/IbI U3MEPEHUSI (PU3UUECKUX
BEJINYMH, 3TAJIOHB! (PU3UIECCKUX BEIMYNH, OCHOBHBIE METO/IbI SKCIIEPHIMEHTAIBHBIX HCCIEAOBAaHNH B (DH3HKE.
Ymern:
Ypogens 1 HCIIONIb30BaTh OCHOBHBIC 3aKOHBI (PU3UKH 11 MOJCIMPOBAHUS OCHOBHBIX (PU3NUECKUX SBICHUH,
(0a30BbIil) TIPOBOIUTEU3MEPEHHUS (PH3UUECKUX BEITHINH
YpoBenb 2 |hOpMHPOBATh W aHATU3UPOBATH MOJETH (PU3NYECKUX SIBICHUH C HCIONB30BAHUEM OCHOBHBIX (DM3HMUECKUX
(MpOABHHYTHIH) [3aKOHOB M MaTeMaTHYECKUX METOJIOB, IIPOBOJUTH SKCIIEPHUMEHTAIbHbIE H3MEPEHNUs (PU3NUECKUX BEITHYHH,
MPOBOAUTH 00pabOTKy pPe3yJIbTaTOB (PU3MIECKUX U3MEPEHUH
Yposens 3 (hopMHpOBaTh W aHATU3UPOBATh MOJENU (U3UUECKHX SIBJICHHH C UCIIOJIb30BAHUEM OCHOBHBIX (PM3MYECKUX
(BbICOKMII)  [3aKOHOB M MaT€MaTHYECKHX METOJIOB, NPOBOANUTH TEOPETHUECKOE UCCIEIOBAHNE ITUX MOJIENeH U MOIydaTh UX
Npe/ICKa3aHus, MPOBOIUTH 3KCIICPUMEHTAIbHBIE H3MEPEHHSI (PU3MUECKHX BEJIMUNH, IPOBOIUTE 00pabOTKY
pe3ynbTaToB (GU3MUECKUX U3MEPEHHUH, OCYIIECTBIISITH 0000IIEHNE IKCTIEPUMEHTANILHBIX PE3YJIbTaTOB
Baagern:
Ypogens 1 MaTeMaTHYECKHIMHU METOIaMH PEIICHHs] OCHOBHBIX (PU3NYECKHUX 3a/1ad ¥ METOJaM1 (PU3MIECKOTO SKCIIEPUMEHTa
(0a30BbIii) UCIIOJIb3YEMBIX TPH (PU3MUECKHUX MUCCIICOBAHUAX SBJICHHUI U MPOLIECCOB, ONMPEACISIONINX IPUHIUIIBI PabOThI
Pa3IMYHBIX TEXHUYECKUX YCTPOHCTB
YpoBeHb 2 |MareMaTHYECKMMH METOJIAMH PEIIEHUs INUPOKOTO Kiacca GU3MYECKUX 331a4 U METoIaMH (PU3MUECKOTO
(MPOABHHYTHIN) [SKCIIEPUMEHTA HCIIOJIB3YEMBIX NPU (PU3NYECKUX MCCIIEIOBAHUAX SIBJICHHUIN M MIPOLECCOB, ONPEAEIISIONINX
MIPUHITAIEI pabOThI Pa3IUYHBIX TEXHHYECKUX YCTPOHCTB
YpoBenb 3  |MeTOIAMM MaTEMaTHYECKUMH METOJAMH PELICHHUS] OCHOBHBIX (PU3MUYECKHX 33734 U METOAaMH (PU3MIECKOTO
(BbICOKMII)  [9KCIIEpMMEHTA HCIIOIB3YyEMbIX IPH (PU3MUECKUX HCCIEIOBAHUAX PA3IUYHBIX SBICHUH U IPOLIECCOB

OIIK-2: cnoco0HOCTHI0 HCMOIB30BATH 3HAHMS 0 COBPeMeHHO¥ (M3HYecKoil KapTHHe MUPa ¥ 3BoJonun Beenennoi,
NMPOCTPAHCTBEHHO-BPEMEHHBIX 3AKOHOMEPHOCTAX, CTPOEHUH BellleCTBa A/ MOHUMAHMS OKPY:KAI0LIero MUpa U siBJeHUi

MPHPOLI
3HaTh:
YpoBenb 1  |ocHOBHbIE (PU3MUECKHE SBJICHNS M 3aKOHBI, OCHOBHBIE €IMHUIIBI H3MEPEHUST PU3NIECKUX BETUUHH,
(6a30BbIii) (hyHIaMEeHTaIbHBIE TIOHATHS U TEOPUH KJIACCHYECKON M COBPEMEHHOM (hH3NKH
YpoBeHb 2 [0CHOBHBIE METOIBI M3MEPEHUS PU3MUECKUX BEIINYHH, STAIOHBI (PU3MUECKIX BETUYNH, B3aMMOCBSI3b OCHOBHBIX
(MpoABHHYTHIH) |PpHU3NUECKUX MOHATHH KITACCHYECKOW 1 COBPEMEHHOW (M3UKH
YpoBenb 3  |ocHOBHbIE (PU3NUECKHE 3aKOHBI, (PU3NUECKHUE BETMYMHBI M KOHCTAHTBI, UX OIIPEAEICHHIE, CMBICI M €ANHHIBI UX
(BbICOKMI) n3MepeHuil, GyHnaMeHTaIbHbIe (GH3UUECKUE TOHATHS M TEOPHH KIACCHIECKON U COBPEMEHHON (hH3UKN




YMmeTh:

Ypogens 1 UCIIOJIb30BaTh 3HAHUS O COBPEMECHHOU (PU3UUCCKOM KapTHHE MHUpPA U 3BOJIIONUU BceneHHO#, mpoCTpaHCTBEHHO -
(0a30BbIii) BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUH BEUIECTBA JJIsl TOHUMAaHUS OKPYIKAIOIIETO MUpPa U SIBICHUN TTPUPO/IBI,
MPUMEHSTh (U3NUCCKHEC 3aKOHBI [T PELHICHUS PAKTUUCCKUX 3a][a4, UCI0JIh30BaTh OCHOBHBIC (DU3NYECKUE 3aKOHBI
1 QyHAaMEHTaJIbHBIEC TOHATHS B MPO()ECCHOHATFHON NeATeIEHOCTH

YpoBens 2 WCIIONB30BaTh 3HAHUS O COBPEMEHHON (PU3NUECKON KapTHHE MHUpPA U 3BOIONNHN BceneHHOH, MpocTpaHCTBEHHO-
(IpOABUHYTHIN) |[BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUH BELIECTBA IJIs1 IOHUMAHUSI OKPYKAOIIEro MUPA U SIBICHUI TIPUPOBL,
NPUMEHSTH (PU3HKO-MaTeMaTHYECKUEe METOJIBI IS aHAIM3a ¥ PELICHHs NIPaKTHYeCKUX 3a/1a4, HCIOJIb30BaTh
OCHOBHBIC (DU3UUECKHE 3aKOHBI U ()YHAaMEHTAIbHBIEC OHATHS B IPO(ECCHOHAIBHOMN NEITEIbHOCTH

YpoBens 3  |KCHONB30BAaTh 3HAHUS O COBPEMEHHOW (hM3MYECKON KapTHHE MUPA U 3BOJIIOIMU BeeneHHoi, mpocTpaHCTBEHHO-
(BbICOKHMIi)  |BpEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUH BEIECTBA [T IOHUMAaHMS OKPY’KAIOIIETO MUpa U SBICHUH PHPOJIBL,
MPUMEHATH (HU3UKO-MAaTEMaTHIECKHE METOIBI T CO3IAHMUS HOBBIX CPEICTB U3MEPEHHS, METOI0B H3MEPEHHUS U
METOJIMK U3MEPEHNH, pa3pabaThiBaTh U MpeiaraTh IiaH IpOBeACHUs (PU3NUECKOTO UCCIIeJOBAHMS,
(hopMyTMpOBATH BEIBOJIBI, OLICHUBATH COOTBETCTBUE BEIBOIOB MOTYYCHHBIM JAHHBIM, OLICHUBATh HAYUHYIO U
MPUKJIAIHYI0 3HAYUMOCTh CBOEH pa3paboTKu

Baagern:

YpoBens 1  |MeTonaMu (PU3NKO-MAaTEMaTHYECKOTO ONMUCAHKS OCHOBHBIX (DM3MYECKUX SIBICHUH M IIPOLIECCOB, ONPEIEIISIOIINX
(0a30BHbIil) TIPUHIAIE] PabOTHI Pa3INYHBIX TEXHAYECKUX YCTPOHCTB

YpoBenb 2 |MeTOIaMU (PU3HKO-MATEMAaTHYECKOTO OTMCAHNUS IIMPOKOTO Kiacca (PU3NIECKUX SIBICHUH M IPOIIECCOB,
(MPOABHHYTHIN) (OMpeAensIOMUX IPUHIUIEI PaO0ThI Pa3INYHbIX TEXHUUECKUX YCTPOICTB

YpoBenb 3  |MeTonamu GpU3NKO-MATEMaTHUYECKOTO ONMCAHUS U MOJICIUPOBAHHS IMPOKOTO Kilacca (pU3NYeCKUX SIBICHUI 1
(BbICOKHMIi)  |TPOIIECCOB, ONPENEIIIOIIIX IIPHHIUIBI PAOOTHI PA3IMIHBIX TEXHHUECKUX yCTPONUCTB

OIIK-3: cnoco6HOCTHLIO NPHOOpeTAaTh HOBBbIE MaTeMaTHYeCKHe M eCTeCTBeHHOHAYYHbIE 3HAHUS, HCI0JIb3Ysl COBPEeMEeHHbIe
o0pa3oBaTe/ibHbIe U HH(POPMALMOHHbIE TEXHOJIOTHH

3HaTh:

Ypogens 1 OCHOBHbIE (PU3NUECKHE SBJICHUS U 3aKOHBI, OCHOBHBIE €JMHUIIbI N3MEPEHNUS (PU3NUECKUX BEIHYHH,
(0a30BbIil) (hyHIaMeHTaIbHBIC TIOHATHS U TEOPUH KIIACCHYECKON M COBPEMEHHON (hH3UKH

YpoBeHb 2 |OCHOBHBIE METO/IbI U3MEPEHUsI (PU3NUECKHUX BEIWYMH, ATAIOHBI (PU3UUECKHUX BEINYNH, B3AUMOCBS3b OCHOBHBIX
(MpoABUHYTHII) (QHU3HIECKHUX MOHATHN KITACCHYECKOW U COBPEMEHHOH (pr3uKu

YpoBenb 3  |oCHOBHbIE (hU3NUECKHE 3aKOHBI, (PU3NUESCKHE BETMYMHBI U KOHCTAHTBI, UX OIPEAEICHHE, CMBICI M €ANHHIBI KX
(BbICOKHMIT)  |M3MepeHHH, pyHIaMeHTaNbHbIe (PU3NYECKHE TIOHITHS U TEOPHH KJIACCHIECKON M COBPEMEHHOHN (pHU3nKn

YMmerThb:

YpoBenb 1  |npuUMEHATH GU3HUECKUE 3aKOHBI IS PEILICHNUS TPAKTHUSCKHUX 3a71ad, UCIIOIb30BaTh OCHOBHBIE (DU3MUECKHE 3aKOHBI
(0a30BbIii) U QyHIaMeHTaNbHbIE MOHATHS B TPOPECCHOHATBHOMN JIeSTENbHOCTH, IPHOOPETaTh HOBbIE MaTEMaTHYECKUE U
€CTEeCTBEHHOHAYYHbIEe 3HAHWS, UCIIOJIb3YS COBPEMEHHbIE 00pa3oBaTeIbHbIE U HHPOPMAIIMOHHBIE TEXHOIOTHH

YpoBeHb 2 [IpuMeHATH (PU3NKO-MaTeMaTHYECKHE METOABI U aHAIN3A U PEIICHUS MPAaKTHYECKUX 3a7a4, HCIIOIb30BaTh
(MpOABHHYTHIN) |OCHOBHBIE (U3UUYECKNE 3aKOHBI M (PyHIaMEHTAIbHBIE TOHATHS B TPOQECCHOHATBHON IS TENEHOCTH, IPHOOpETaTh
HOBBIE MaTEeMaTHYECKUE U €CTECTBEHHOHAYYHbIE 3HAHU, NCTIOIb3Ysl COBPEMEHHBIE 00pa3oBaTeIbHbIC U
MH(OpMaLMOHHbIE TEXHOJIOTHH

YpoBeHb 3  |IpUMEHATH PU3UKO-MAaTEMaTHIECKUE METO/IBI U CO3IAHMUS HOBBIX CPEJCTB M3MEPEHHSI, METOZIOB H3MEPEHHUS 1
(BbICOKMii)  |METOIMK U3MEPEHUil, pa3padaThiBaTh U NpeAarath IJIaH MPOBeIeHHsT (U3MIECKOT0 HCCIIeA0BaHNS,
(hopMyITMpOBATH BHIBOJIBI, OLIEHUBATH COOTBETCTBUE BEIBO/IOB MOJTYUYEHHBIM JIAHHBIM, OLIEHUBATh HAYUHYIO U
MPUKJIATHYI0 3HAYUMOCTh CBOEH pa3paboTKu, MpHOOPETaTh HOBbIE MaTEMAaTHYECKHUE M €CTECTBEHHOHAYYHbIE
3HaHUs, UCIIOJIb3YsI COBPEMEHHBIE 00pa3oBaTellbHble U HH(POPMAIIHOHHBIE TEXHOJIOTUH

Baagern:

YpoBenb 1  |MeTonaMu pU3NKO-MATEMaTHUECKOTO OIMCAHMUS OCHOBHBIX (DU3MUECKHX SIBJICHUH M MIPOLIECCOB, ONPEAEIIONINX
(0a30BbIii) MIPUHITAIEI paOOThI Pa3IUYHBIX TEXHHYECKUX YCTPOHCTB

Yposens 2 MeToJlaMH (PM3MKO-MaTeMaTH4eCKOTro OMMCaHUs IIMPOKOTO Kiacca PU3MIECKUX SIBIICHUH U TIPOIIECCOB,
(MPOABMHYTHII) (OTpeAEIAIOMNX IPHUHIAITEI PAOOTHI Pa3NUYHBIX TEXHHYECKUX YCTPOICTB

Yposens 3 MeToAaMHu (PU3UKO-MaTEeMaTHYECKOTO ONMCAHMS M MOAEIMPOBAHUS IIUPOKOTO KiIacca PH3NUECKUX SBICHUHN U
(BbICOKHIT)  |TpOIECCOB, ONPENEINSIOIINX IIPHHIUITBI PAOOTHI PA3IMYHBIX TEXHHUYECKHUX YCTPOWUCTB

1.3. Pe3yabTaThl 00y4eHHs MO JUCHMILINHE (MOTYJIIO)

B pe3yjJbTaTe 0CBOCHUSA IUCHUIIIMHBI 06yqa|oumﬁc51 JOJI2KEH:

3uarTh:

(bu3mueckre OCHOBBI MEXaHUKH, JJIEKTPUIECTBA M MarHeTHU3Ma, GU3UKHU KOJeOAHWH W BOJH, KBAHTOBOU (DM3HKH, DJIEKTPOIMHAMUKH,
CTaTUYECKOH (PU3UKU U TCPMOJTUHAMUKH, AaTOMHOU U sAepHON (PH3UKH; (yHIaMEHTAIbHBIC IOHATHS, 3aKOHBI i TEOPUHU KIACCHICCKOM
U COBPEMEHHO (pr3uKH

YMmerhb:




HCII0JIB30BATh OCHOBHBLIC 3aKOHBI €CTCCTBCHHOHAYYHBIX AUCHUIIIINH B HpOCI)CCCPIOHaJ'IBHOﬁ JACATCIBHOCTH, IPUMCHATH d)HSI/I‘IeCKI/IC
3aKOHBI JJI PCHICHUS MPAKTUYCCKUX 3a/Ja4; IPOBOANUTH U3MCPCHUS, O6paGaTLIBaTb 1 NPCACTABJIATL PE3YJIbTAThL

Buaanern:

METOJAMH MATEMAaTUYEeCKOTO ONHCaHWs (U3NYECKUX SBJICHUH M MPOLECCOB, OMNPEACISIONUX HPUHIMIBI Pa0OTHl Pa3IHYHBIX
TEXHUYECKHUX yCTPOUCTB

2. MECTO JAUCHUATIJIUHBI (MOJYJISA) B CTPYKTYPE OBPA3OBATEJBHOM IMPOT'PAMMBI

lIl/ICIIII/fI(:]J]PIHBI HanmeHoBaHHe TUCHUIIMHBI Koﬂ::)ﬁﬁgi?&igl“x

2.1 OcBauBaemasi JUCIHHUIJIMHA

B1.5.10 | Puznka |ONK-1; ONK-2; ONK-3

2.2 llpenmecTByomme TUCHUILINHBI
l 2.3 OcBauBaeMble NApaLeJbHO JUCHUILIMHBI I

B1.5.07 Wndopmarnka OIIK-3; OIIK-4; OIIK-5; OIIK-10

b1.5.13 Xumus OIIK-2; OIIK-3

b1.b.11 MateMaTHka OIIK-1; OIIK-3; I1K-4; I1K-25
2.4 Ilocaenyromme JUCHUNIUHBI

b1.B.02 MartemaTrueckue MoJIeiIl 0ObEKTOB U MPOIIECCOB OIIK-1; TIK-4; TIK-22; TIK-23;

IIK-25

3. OFBbEM JUCHUIIJIMHBI (MOAYJIs) B 3BAUETHBIX EAUHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BBITEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIIUXCA C
IPENOJABATEJIEM (11O BUJIAM YUEBHBIX 3AHATHIN) 1 HA CAMOCTOSTEJIBHYIO PABOTY

OBYYAIOIIIMXCHA
3.1 O0beM TMCIHUILIUHBI (MOAYJIsT) | 103ET
3.2 Pacnpenesenne akajieMHYeCKUX 4acoB 1o cemecTpam (st o¢o)/kypcam( 1iis 3¢0) M BUIAM Y4eOHbIX 3aHATHH
Ne cemecTpa (17151 oo) / kypea ( 1is 3¢o)
Bupn 3ansTuii 1 2 3 4 5 6 7 8 9 10 Hroro
vn |eoa| vo |poa| vo [poa| vo [poa| vio [poa| vo [eoa| vo [eoal| vo [eoa| vo [eoa) vio [epoa| vio | poa
KonrakTHas padora: (20 (20 |8 |8 28 |28
Jlexyuu 8 18 [4 |4 12 (12
JlabopamopHule 8 |8 8 |8
Ilpaxmuueckue 4 |4 14 |4 8 |8
Koncynomayuu
Hno.paboma
KonTpoas 18 |18 |4 |4 22 |22
Cam.pa6orta 250|250 [60 |60 310 {310
HUTOI'o 288 1288 [72 |72 360 |360
3.3. ®opMBbI KOHTPOJISI M BHAbI CAMOCTOSITEJbHOM PadoThl 00y4alouerocs
®opma KOHTPOJISI Cemectp HopMmbl BpeMeHH Ha CAaMOCTOSITETbHYIO PAa00Ty 00Y4aI0IIEerocs
(oo)/ Bu paboTh HopMbl BpeMeHH, dac
Kypc(3go) [ToaroToOBKA K JIEKIUSAM 0,5 yaca Ha | yac ayAMTOPHBIX 3aHATHH
JK3aMeH 1 [MoxroToBka K MpakTHIECKAM/ 1 yac Ha 1 yac ayIUTOPHBIX 3aHATHI
J1a60PATOPHBIM 3aHSITHUSIM
3auer 2 [ToxroToBKa K 3a4eTy 9 gacoB (0dho)
Kypcosoii npoekt BrinonHeHne KypcoBoro npoexTa 72 4daca
KypcoBas padora BrimonHenne KypcoBoit paboTsl 36 gacos
Konrpoabnas 1,2 BeinosiHeHe KOHTPOJIbHOU paboThI 9 gacoB
pa6ora
PI'P Bemonnenue PI'P 18 vacos
Pedepat/acce Brimonnenue pedepara/acce 9 yacos




4. COAEP KAHUE JUCHUIIVIMHBI MOAYJIA), CTPYKTYPUPOBAHHOE I10 TEMAM (PA3JIEJIAM)

C YKABAHHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJJEMUYECKHUX YACOB 1 BUJ10B

YUEBHBIX 3AHATHN

Kon
3aHATHS

HaunmeHoBaHue pa3ieJioB U TEM

Bup
3aHATHS

CemecTp
/ kypc

K-Bo
aK.4aCOB

KomMmnerennun

Jlureparypa

Yacel B
HHTEPaKTUBHOM

hopme

K-Bo
aK.4aCOB

dopma
3aHATHA

Paznen 1. IPEJMET U
METO/1bl ®U3UKHN

11

®dusuka Kak Hayka. Meroasl
(hU3MYECKOTO NUCCIIEOBAHMS: ONBIT,
TUINOTE3a, IKCIIEPUMEHT, TEOPHS.
[NonsTHe PuznvecKux MojeneH.
Baxneiimue stanbsl ncTopun GU3UKH.
Ponb ¢uzuku B pazBuTHn
nuBHIM3anyy. B3anMocss3s Gpusnku
U IpYyTHX 00nacTeil HAyKu
TexHuku. KommnprorepHoe
MOJIETTUPOBAHUE B COBPEMEHHON
¢uznke. OOmas CTpyKTypa U 3a1a9u
Kypca obmeit ¢usnku. Ponp
u3Mepenus B ¢pusmke. EquHuULbD
HU3MEPEHUs U CUCTEMBI €IUHHUII.
OcHoBHble eaunulsl CU.

Cp.

10

OIIK-1, OIK-2,
OIIK-3

J1.1J11.5
J1.6J12.1
JI2.6

Paznea 2. KUHEMATUKA
MATEPUAJILHOW TOUKHA

2.1

IlonsTue cuctemsl oTCYETA.
Mopenu MatepruasbHON TOUKH U
TBEpAOro Tesa. BekropHoe u
KOOPAMHATHOE ONMCaHHEe ABMKCHUS
MaTtepuaabHOU Touku. [TpoiineHHbIi
MyTh U Tiepemenienue. Pamiyc-
BeKTOp. CpenHsist CKOPOCTb M CpEaHee
yckopeHue. MrHOBEHHas! CKOpOCTh U
MTHOBEHHOE yCKOpPEHHE.
TaHreHumansHOE ¥ HOpMaJIbHOE
YCKOPEHHUSI MaTepPHaIbHOM TOUKH.

Jlek.

OIK-1, OIK-2,
OI1K-3

JI1.1J11.5
J1.6J12.1
JI2.6

2.2

BpamarensHoe 1BuxkeHNE
MartepuaibHO Touku. Bekropsl yria
[IOBOPOTA, YIVIOBOM CKOPOCTU U
YIIOBOTO YCKOpeHUs. CBS3b MEXITY
YTJIOBBIMU U JINHEHHBIMU
BEJTUYMHAMU.

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

JI1.1 JI1.5
J1.6 J12.1
J12.6

2.3

Kunematnka MaTepuaIbHOM TOUKH.

IIp.

OIK-1, OTK-2,
OI1K-3

J1.1J11.4
JI1.5J11.6
J2.1J12.2
2.3 J12.4
JI2.5 JI12.6

Ananus
KOHKpET -
HBIX
CUTyalun

Pazgen 3.0CHOBBI JUHAMUKH
MHNOCTYHATEJIBHOI'O
JABWXEHUA TEJA

3.1

ITocTynaTenbHOE U BpalaTeabHOE
nBrxeHus tena. [lepBoiil 3aKoH
Hrerorona. Ilonsarue maccel Teja.
Bropoii 3akon Hetotona. [lonsitue
cwibl. Ciokenne cvit. Tpetuit 3akoH
Herotona. Cuna rpaBuTaiuu, cuia
TSDKECTH U BEC.

Jlek.

OIIK-1, OIIK-2,
OIIK-3

JI1.1 JI1.5
J1.6 J12.1
J12.6

3.2

Yupyrue cuibl. Cuisl TpeHHAS. 3aKOH
BCEMHPHOTO TATOTEHU. J[BIKeHNE B
TM0JIe TATOTCHUS 3EMIIH.
Kocmmueckue ckopocTu. 3aKOHBI
Kennepa.

Cp.

10

OIIK-1, OTTK-2,
OIIK-3

JI1.1J11.5
JI1.6 J12.1
J12.6

3.2

JlMHaMKKa NOCTyNaTebHOTO

IIp.

OIIK-1, OITK-2,

JI1.1J11.4

Ananms




JABMIKCHUA TCIIA.

OIIK-3

J1.5J11.6
J2.1J12.2
23 J12.4
JI2.5J12.6

KOHKDET -
HBIX
CUTyaIui

Pazgen 4. 3AKOHBI
COXPAHEHMSA B MEXAHUKE

4.1

Mexannueckas cucteMa. 3akoH
U3MEHEHUS UMITyJIbCa MEXaHUYECKOil
CHCTEMBI. 3aKOH COXPaHEHUS
UMITyJbca. 3aKOH ABIKCHUS LIEHTpa
Macc. PeakTuBHOE IBUKEHUE.
JIBrkeHue Ten ¢ NepeMEHHON
Maccoil. YpaBHeHue Memepckoro.
dopmyna [{nomakoBckoro.

Cp.

12

OIIK-1, OIK-2,
OIIK-3

JI1.1 JI1.5
J1.6 JI2.1
JI2.6

4.2

Kunetnueckas sHeprus. Pabora
CHibl. 3aKOH M3MEHEHUS
KHUHETUYECKOW SHEPTUH.
KoncepBaTuBHbIE 1
HEKOHCEPBaTHBHBIC CHIIBI.
[orenuuanbHas sHepTUs. 3aKOH
COXpaHEHHMs] SHEPI'UU B MEXaHHUKE.

Jlek.

OIIK-1, OIIK-2,
OIIK-3

JI1.1 JI1.5
J1.6 J12.1
J12.6

4.3

Yrpyroe u HeyIpyroe coyaapeHusi.
LenTpanbHblii ynap. AGCOTIOTHO
Heynpyrui yaap. AGCOIOTHO

YOPYIH{ yaap.

Cp.

12

OIK-1, OIK-2,
OI1K-3

JI1.1J11.5
J1.6J12.1
J12.6

4.3

Wzydenue 3aK0HOB
MOCTYNaTCJIbHOTO ABUKCHUA C
MTOMOIIE0 MAIINHBI ATBY/A.

M3ydeHune nuHaMUKu
BpamaTeIbHOTO IBIKCHUS C
oMol MasiTHuka O0epOeka.

MasitHuk MakcBesia.
OmnpezeneHre MOMEHTa HHEPIUU Tell
1 TIPOBEpKa 3aKOHA COXPAHCHUS
SHEPIHUU.

IIpoBepka 3aKOHOB COXpaHEHHS
HAMITYJIbCa U DHEPTUHU IIPU
COYAapCHUH TeI.

Onpenenenne yCKOpeHus
CcBOOOIHOTO TaICHUS IPHU IOMOIIN
MaTeMaTHIECKOTO MasTHHKA.

Onpenenenne TMHAMHYECKON
BSI3KOCTH KHUJIKOCTH IO METOIY
Crokca..

JIa0.

OIK-1, OIK-2,
OIIK-3

JI1.1J11.5
J1.6 J12.1
JI2.6 M3

Ananus
KOHKpET -
HBIX
CUTyalun

4.6

MoMmeHT CHIIBI 1 MOMEHT nMITyJibca
OTHOCHUTECJIHbHO HECIIOABHUXKHOTO
HaJaja. 3aKOH U3MEHEHHUS MOMEHTA
HUMITYJIbCA. 3aKkoH COXpaHCHUA
MOMCHTA UMITYyJIbCa. I[BI/I)KeHI/Ie B
I10JIC HCHTPAJIbHBIX CUJI.

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

JI1.1 JI1.5
JI1.6 JI2.1
J12.6

Pazgen 5. IMHAMMKA
BPAIIATEJIBHOI'O
JABMXXEHUSA TBEPJIOT'O TEJIA

5.1

Crenenu cBo6oab1. O600IIIEHHBIE
KOOpAHHATHL. Yucio creneHei
cBOOOIBI TBEPAOTO Tea. Bpamenne
TBEPJIOTO Tejla BOKPYT HEMOABUKHOMN
ocu. OCHOBHOM 3aKOH JITMHAMUKH
BpalaTCJIIbHOTO ABHMXXCHUA TBEPIOT'O
tena. Teopema Il Teiinepa. Ilnockoe
nBIkeHue. Knnetmdaeckas sHeprus
BpaIaTeIbHOTO IBIMKEeHUs. Pabora u
MOIITHOCTb IIPH BPaIIaTeIbHOM
JBIkeHun. [1ockoe NBHKEHUE.

Cp.

16

OIK-1, OTK-2,
OI1K-3

JI1.1J11.5
J1.6 J12.1
JI12.6

Pazgen 6. MEXAHUYECKHUE
KOJIEBAHUSA Y1 BOJIHBI

6.1

I'apmonnueckue KonedaHusl.
BekropHas marpamma

Cp.

16

OIIK-1, OIIK-2,
OIIK-3

JI1.1 JI1.5
J1.6J12.1




rapMOHHYECKOTO KOJIEeOaHUsL.
KommekcHast hopma npeacraBieHus
koneGannii. Cio)xeHne KoneOaHui.
MaremaTuuecKuii MasiTHUK.
[pyxunnbiit MasiTHUK. CBOOOTHBIC
3aTyXalolneKoIe0anusl.
BeiHyXneHHbBIE KONIEOaHN.
Pesonanc.BonHoBeIe poLiecchl.
Yipyrue BoJHBI B Cpeliax.
[IpononbHBIE M HONIEPEYHBIEC BOTHBL.
YpaBHeHHUE Oerymieil BOIHBL
dasoBas ckopocTs. BonHoBOE
ypaBHeHue. [IpuHimn
Cynepno3unuu. I'pymnmnosas cKOpoCTb.
Crosiuue BOJIHBL. 3ByKOBBIE
BOJHBL. D¢ dexT Jlomiepa.

J12.6

Pazgen 7. CTATUCTHYECKASA
OU3UKA N
TEPMOJINHAMMWKA

7.1

OCHOBHEBIE HOHATHUS
TEPMOJUHAMHKH U CTATUCTUYCCKOM
¢usuku. [lepBoe HagaO
TEPMOJAMHAMMKH U H30IPOIECCHI.

Jlek.

OIIK-1, OIK-2,
OI1K-3

JI1.1 JI1.5
J1.6 J12.1
J12.6

7.2

BTOpOG HavaJlo TCpMOANHAMHUKHU.
Peannuble razer. ®a3oBeie Nepexoabl.
DJIEMEHTHI CTAaTUCTHIECCKON (bI/ISI/IKI/I.

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

JI1.1 JI1.5
J1.6 J12.1
JI2.6

Paznea 8. JIEKTPOCTATHKA

8.1

DNeKTpUUECKUi 3aps. 3aKoH
KynoHa. HanpskeHHOCTB
aneKTpuueckoro noius. [puanun
CYTIEPIO3ULMH DIIEKTPUIECKUX
nosielt. IToTok BekTopa
HanpsikeHHOCTH. Teopema
I'aycca.Pabota cui 37eKTpH4ecKoro
noJist. [Torennuan
3NEKTPOCTATUUECKOTO MOJISL.
Hupxkynsanus BeKTopa
HanpsikeHHOCTH. Teopema o
mupKysanuu. CBs3b MEXITy
HaINpsKEHHOCTBIO 2JIEKTPUIECKOTO
NOJIsl U HOTEHIHAIOM.

Jlek.

OIIK-1, OIIK-2,
OIIK-3

JI1.2J11.5 JI1.6
J12.1 JI2.6

8.2

[IpoBoaHUK BO BHEIIHEM
IJIEKTPOCTATHUECKOM IIOJIE.
DneKTpruecKas eMKOCTb. DHEPTUsl
3apsHKEHHOTO MTPOBOAHUKA, CHCTEMBI
MPOBOJIHUKOB M KOHIEHCATOPA.
OHeprus MEKTPUUECKOTO O,
OO6BemMHas IIOTHOCTD YHEPTUU
AJIEKTPUYECKOTO TIOJIS B AUIJIEKTPHKE
U B BaKyyMe.

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

JI1.2J11.5 JI1.6
J12.1 JI2.6

8.3

DNEeKTPUUECKHUNA TUTIOb.
DNEKTPUUECKOE TIOJIe TUTIONS.
[TonspHbIE U HEMOISAPHBIE

ek Tpuku. [lomsspuzanus
JUAIEKTpUKOB. Bekrop
noJsipu3oBaHHOCTU. HampsikeHHOCTD
3IEKTPUUECKOTO MOJS B
JIudJIeKTpuKe. Juanekrpudeckas
npoHunaeMocTs. Teopema 'ayccanmns
HOJISt B AU3JIEKTPHUKE. CBSI3b BEKTOPOB
3IEKTPHUYECKOTO CMETICHHUS,
HaNpsHKEHHOCTH U
NOJIIpU30BaHHOCTU. ['paHUYHbBIE
YCIIOBHSA IJIS1 BEKTOPOB
3JIEKTPUYECKOTO CMEIICHHS U
HAINPSHKEHHOCTH.

Cp.

16

OIK-1, OTK-2,
OI1K-3

JI1.2J11.5 JI1.6
J2.1J12.6




8.4

DeKTpocTaTHIEeCKOe ToJie B
BakyyMe. 3akoH Kynona. Teopema
Taycca u ee npumenenue.
IToTeHuan 37eKTPUUECKOTO MOJISL.

IIp.

OIIK-1, OIIK-2,
OIIK-3

J1.1J11.4
J1.5J11.6
J2.1J12.2
23 J12.4
JI2.5J12.6

Amnanus
KOHKPET -
HBIX
CUTyalui

8.5

OrnpeneneHre OTHOLIEHUS 3apsiia
3JIEKTPOHA K €r0 Macce METOJIOM
MarHeTpoHa.

HccnenoBanue 31€KTpOCTATUUECKUX
HOoJIeH.

Omnpenenenne paboTHI BEIXOOA
3JIEKTPOHOB U3 METasla.

CHsATHE KpUBOM HAMAarHUYMBaHUS U
METJIM TUCTEPE3UCA C IIOMOIIBIO
ocumutorpaga.

N3yudenue siBIeHUS B3aUMHOMN
WHIYKIAH.

JIa0.

OIIK-1, OIIK-2,
OIIK-3

JI1.2J11.5 JI1.6
JI2.1 J12.6 M2

Ananms
KOHKDET -
HBIX
CUTyalun

Paznen 9. IOCTOSITHHBIN
JIEKTPUUYECKUN TOK

9.1

VYcnoBus CyliecTBOBaHUSA
MOCTOSIHHOTO 3JIEKTPUYECKOT0 TOKa.
Cuita ¥ IJIOTHOCTB TOKA. Y paBHEHHE
HEenpepbhIBHOCTHU. 3aKkoH OMa i
OJTHOPOJIHOTO y4JacTKa LIETIH.
ONeKTPOIBIDKYIIAs CHila 1
HanpsbkeHue. 3akoH Oma Juist
HEOHOPOIHOTO Y4acTKa IIEIH.
[MpaBuna Kupxroda. [Tpumepst
pacueTa pa3BeTBICHHBIX
3IEKTPUUECKUX IIeTIelf C MOMOIIBIO
npasui Kupxroda. Padora u
MOIIIHOCTh TOKa. 3akoH J[>koyJis-
Jlenna.

Cp.

16

OIIK-1, OIK-2,
OI1K-3

JI1.2J11.5 JI1.6
J2.1 JI12.6

Paznen 10. IOCTOSIHHOE
MATHUTHOE I1IOJIE

10.1

MarHuTHbII1 MOMEHT KOHTYpa C
TOKOM. MarHuTHas MHAYKIUS. 3aKOH
Awmrnepa. 3akoH buo-Casapa —
Jlanutaca. Ilone npsimoro Toka. Ilone
KpyroBoro toka. Teopema o
LUUPKYJISILUY BEKTOpa MarHUTHOM
unaykuuu. [lone conenounpa. Ilone
Topousia. MarHUTHBIN MOTOK.
Teopema I'aycca. Pabota
TepeMEIeHHS POBOIHUKA U PAMKH
C TOKOM B MarHUTHOM TIOJIE.
JelicTBre MarHUTHOTO MOJISl Ha
JBrOKymmiics 3apsia. Cuia Jlopenna.

Jlek.

OIIK-1, OIK-2,
OIIK-3

JI1.2J11.5 JI1.6
J2.1J12.6

10.2

MarnuTtHoe 1oJje B BELECTBE.
MarHuTHbIE MOMEHTBI aTOMOB.
HamaranueHHOCTh M HAIPSKEHHOCTh
MarHutHoro noJis. Teopema o
UPKYJISLIUH BEKTOpa
HaIpsHKEHHOCTH MarHUTHOTO TIOJIS.
Buzapl MmarHeTHkoB.
®eppomarneruku. [Ipupona
(heppoMaraeTuzma.

Cp.

12

OIK-1, OTK-2,
OI1K-3

JI1.2J11.5 JI1.6
J2.1J12.6

10.3

ITocTossHHOE MarHuTHOE 1OJIE B
BakyyMme. 3akonsl bro-Casapa-
Jlannaca u Amnepa. Teopema o
IUPKYJSLUN U €€ TPUMEHECHNS.

Ip.

OIIK-1, OIIK-2,
OIIK-3

J1.1J11.4
J1.5J11.6
J2.1 J12.2
J2.3J12.4
JI2.5 JI12.6

Ananu3
KOHKDET -
HBIX
cutyanuin

Pazpen 11.
QJIEKTPOANHAMMUKA

111

SIBneHue 31eKTPOMarHuTHOM
UHAYKIUY. SIBJIeHNEe CaMOMHIYKIUU.
Toku npu pa3MblkaHuy nenu. Toku
TIPY 3aMBIKaHUH eNIH. DHEPTHS

Cp.

16

OIIK-1, OIIK-2,
OIIK-3

JI1.2J11.5 JI1.6
J12.1 JI2.6




MarauTHoro nois.IlepBoe ypaBHeHUE
Makcgeina. Tok cmemenusi. Bropoe
ypaBHeHue MakcBeia. Tpetbe u
4eTBEpPTOE ypaBHEHUs MakcBena.
ITonnast cucrema ypaBHeHUI
Makcgeiia B iuddepeHnranbHon

dhopme.

Pazgen 12.
IJIEKTPOMATI'HUTHBIE
KOJIEBAHUS U1 BOJIHbBI

12.1  |Onexrpuueckuii KoneOaTeIbHBII Cp. 16 OIIK-1, OIIK-2, [JI1.2JI1.5 JI1.6
koHTYp. ®opmyna TomcoHa. OIIK-3 J12.1 J12.6
CBo0OOoIHBIC 3aTyXaIOIIHE KOJICOAHIS.

Jo6poTHOCTE KOJIE0aTETFHOTO
KOHTYpa. BeIHYyXIcHHBIE
JNeKTpuUecKue Koaebdanus. Meron
BEKTOPHBIX AHarpamm. PezoHaHcHbIe
SIBJICHUSI B KOJIe0aTEIbHOM KOHTYpE.
Pesonanc Hanps>keHUH U PE30HAHC
TOKOB.

12.2 ITonmyuyeHne 3MeKTPOMarHUTHBIX Cp. 16 OIIK-1, OTIK-2,|JI1.2J11.5 JI1.6
BoJH. [1Ikasa 3eKTpoMarHUTHBIX OIIK-3 JI2.1 JI12.6
BOJIH. M3my4enue aunoss.

[IprmMeHeHne 31eKTPOMAarHUTHBIX
BonH. luddepenunansroe
ypaBHEHHE 3JICKTPOMAarHUTHOH
BOJIHBL. DHEPTHSI JJICKTPOMarHUTHBIX
BoJiH. Bektop YmoBa — [loitHTHHTA.
Paznea 13. IOAT'OTOBKA K
SAHATUAM

13.1 [ToxroroBka K JIEKIIHOHHBIM Cp. 4 OIIK-1, OIIK-2,|JI1.1 JI1.2J11.5
3aHATUAMI. OIIK-3 J1.6 J12.1

JI12.6

13.2 IMoxaroroBka k 1a00paTOPHBIM Cp. 8 OIIK-1, OIIK-2, {JI1.1 JI1.2JI1.5

pabotam. OIIK-3 JI1.6 J12.1
J12.6 M2
13.3 IToaroToBka K NpakTUYECKUM Cp. 4 OIIK-1, OIIK-2,| JI1.1J11.4
3aHATHSM. OIIK-3 JI1.5J11.6
J2.1J12.2
J2.3J12.4
JI12.5J12.6
13.4 |[ToaroToBKa ¥ BBITIOJIHEHHE IBYX Cp. 18 OIIK-1, OIIK-2,| JI1.1J11.4
KOHTPOJBHBIX PadoOT OIIK-3 J1.5J11.6
J12.1J12.2
J2.3J12.4
JI12.5J12.6
Paznea 14. OITUKA

14.1 |[Cger Kak 2JIEeKTpOMarHuTHas BOJIHA. Cp. 6 OIIK-1, OTIK-2,|J11.3J11.5 JI1.6
OTpakeHue U NpeoMIIeHre OIIK-3 JI2.1 J12.6
JIEKTPOMAarHUTHBIX BOJIH Ha TPAHUIE
paszena 1Byx cpea. I'eomerpudeckas
ontuka. [ToHsATHE CBETOBOTO JTyHYa.
3aKOHBI T€OMETPUUYECKON ONTHKHU.

LleHTpUpOBaHHBIE ONITHYECKHE
cucrtemsl. JInnsbl. opmysa TOHKOM
JIMH3BL.

14.2 Wurepdepenuns ceera. Jlek. 2 OIIK-1, OTIK-2,|J11.3J11.5 JI1.6 [pobem-
Korepentrnocts. OmnbiT FOHTa. OIIK-3 JI2.1 J12.6 Has JIeKIUs
WutepdepeHnys B TOHKUX TUICHKaX U
TUIACTUHKAX.

14.3 Judpaxims cera. [Tpuamn Cp. 6 OIIK-1, OTIK-2,|J11.3J11.5 JI1.6
Ioiirenca-®penens. MeroJ 30H OIIK-3 J12.1 J12.6
Openens. udpakus Openens Ha
KPYIJIOM OTBEPCTHH M JIUCKE.

Hudpakius Opayrrodepa Ha menn
1 TU(QPaKINOHHOM penieTke.
14.4 |[onspuzanus cBeta. AHAIU3 Cp. 6 OIIK-1, OIIK-2,|J11.3J11.5 JI1.6




HOJSIPU30BAHHOTO cBeTa. Bumst OIIK-3 J2.1 JI2.6
nossipuzaiyy. EcrecTBeHHbIH CBeT.

[Nony4eHue noyIsipU30BaHHOTO CBETA.

3axoH bprocrepa. 3akoH Manroca.

145 BsaumopeiicTBue cBeTa ¢ Cp. OIIK-1, OTIK-2,|JI11.3J11.5 JI1.6
BelecTBoM. /lucnepcus ceera. OIIK-3 JI2.1J12.6
DJIeKTpOHHAsI TEOPHUSI TUCIIEPCHH.

14.6 |Unrepdepenuus cpera. IIp. OIIK-1, OIIK-2,|J11.3J11.4 JI1.5 Amnanus
Korepentnocts. OnbiT FOHTA. OIIK-3 J1.6 J12.1 KOHKpeET -
WnTtepdepeHnys B TOHKUX TUICHKAX U J12.4 J12.5 HBIX
IUTACTUHKAX. J12.6 CUTYaIuH
Paznen. 15.9JIEMEHTBI
CHEIUAJBHON TEOPUN
OTHOCHUTEJBHOCTH

151 [Ipeobpazosanus ["ammest. Cp. OIIK-1, OIIK-2, [JI1.3JI1.5 JI1.6
[IprHIUT OTHOCUTENHHOCTH OIIK-3 J12.1 J12.6
Tanunes. [loctynatel Teopun
oTHocuTensHOCTH. [IpeobpazoBanus
JlopeHtia. 3aK0OH CIIOKEHUS
CKOPOCTEH B PENATUBUCTCKOM
MexaHuke. Macca B HbBIOTOHOBCKOHU U
PEIATUBUCTCKON MEXaHUKE.

OHeprus, UMILyJIbC B
PEIATUBUCTCKON MEXaHUKE.
OcCHOBHOE ypaBHEHHE
PETATUBUCTCKON TUHAMHKH.
Kunernueckas sueprus
PETATUBUCTCKOM JACTHIIBI.
Paznen 16. 2JIEMEHTbBI
KBAHTOBOM ®U3UKH
16.1 KBanToBas onruka. Jlek. OIIK-1, OIIK-2,|J1.3J11.5 JI1.6 [pobnem-
OIIK-3 J12.1 J12.6 Has JIEKIU
16.2 |DmaeMeHTBI KBAHTOBOW MEXAHUKH. Cp. OIIK-1, OIIK-2,|J11.3J11.5 JI1.6
OIIK-3 JI12.1J12.6
16.3 |3aKOHBI TEIJIOBOTO U3IYICHHUS. Ip. OIIK-1, OIIK-2, [JI1.3J11.4 JI1.5 Amnanmmus
®dorordpdext. ddpdexr Kommrona. OIIK-3 J1.6 J12.1 KOHKDET -
J12.4J12.5 HBIX
JI12.6 CUTYyalUH
Paznea 19. 9JIEMEHTbBI
SIAEPHON ®U3UKHU U
®OU3UKU SJIEMEHTAPHBIX
YACTHUIL

19.1 [DnemeHTHI HU3MKKH ATOMHOTO SIIpa U Cp. OIIK-1, OTIK-2,|J11.3J11.5 JI1.6
(DU3MKHU 3JIEeMEHTapHBIX YaCTHIL. OIIK-3 JI2.1 JI2.6
Paznen 20. IOAI'OTOBKA K
SAHATUAM

20.1 IToaroroBka K JIE€KIIMOHHBIM Cp. OIIK-1, OTIK-2,|J11.3J11.5 JI1.6
3aHATHSIMH. OIIK-3 JI12.1 J12.6

20.2 [MToaroroBka K MpakTHYECKUM Cp. OIIK-1, OTIK-2,]J11.3J11.4 JI1.5
3aHATHSIM. OIIK-3 J1.6 J12.1

J12.4 J12.5
JI2.6

20.3 IToaroToBKa ¥ BBITIOJIHEHUE OTHOMN Cp. OIIK-1, OTIK-2,|J11.3J11.5 JI1.6

KOHTPOJIbHOM PabOTBhI OIIK-3 JI12.1 J12.6

5. ®OH]I OIIEHOYHBIX CPEJICTB JJIsI TIPOBEJEHUSI IPOMEKYTOYHOM ATTECTAIIMA OBYUYAIOHINXCS 1O

JTACLOUILTAHE (MOYJIIO)

5.1. l'[epequL KOMIIeTeHIUii ¢ YKa3aHMEM 3TalloB UX (l)Ole/lpOBaHl/lfl B IIpo1iecce 0CBOCHUs OﬁpaSOBaTeJ'll)HOﬁ nmporpamMmmbl

OCHOBHBIMH 3TamaMH  (OPMHUPOBAHHUS KOMIIETEHIIMA B paMKaxX IUCIHIUTHHBI

coJiep KaTeNbHO CBA3aHHBIX MEXKIY COOOM pa3jiesioB (TeM yueOHBIX 3aHIATHIT), KOTOPBIE OTPaKEHBI B passene 4.

BBICTYIIACT TIIOCJICAOBATCIILHOC HW3YUCHUEC




MaTpu1a OlleHKH pe3y/1bTaTOB 00y4YeHHs M0 JUCHHILIHHE

Ouenounble cpeacTBa/GopMbl KOHTPOJIS
Kon Tlnanupyembie pe3yJibTaThl 00y4eHHs] Pasbop n
KOMIIETeHI (MoKA3aTEH OLEHMBAHUSI Ompoc o | Tectonoe | OTHCTTO [TOMOTOR |y e | A | oy angen
nu KOMIIEeTeHI A ) TEOpUU 3aJlaHue na6uopaT0p- K@ Has pabota KOHKpeT- 3a4er
HOHU pa60Te JOKJIaa0B HBIX

CUTyanuii
3HaeT + + +
OIIK-1 ymeer + + + +
BJIajieeT + +
3HaeT + + +
OIIK-2 |ymeer + + + +
BJIajIeeT + +
3HaeT + + +
OIIK-3 |ymeer + + + +
BJIajIeeT + +

5.2 Onncanue moka3sartejieil H KPpUTEPHEB OLICHUBAHUS KOMHeTeHlIPIfI Ha PA3/IMYHBIX 3Tanax ux (l)OpMHpOBaHI/ISI, OIIUCAHHUC
INKAaJI ONCHUBAHUA

KPUTEPUU ®OPMUPOBAHUA OHEHOK 11O TEKYIEMY KOHTPOJIIO (OITPOC I1O TEOPUN)

«O1amuHo» (5 6aJUIOB) — MONyYalOT 00YYArOLIMecs ¢ IPaBUIILHBIM KOJMYECTBOM OTBETOB HA 3a7aBacMble BOIPOCH! — HE MCHEe
95% ot obmiero 00bEMa 3a1laHHBIX BOIIPOCOB.

«Xopowo» (4 6amna) — NOMY4ar0T 00yJaroIIHecs C IPABHIBHBIM KOJIMYECTBOM OTBETOB Ha 3aJaBacMbIC BONPOCH — HE MCHEe
75% ot 0bmero 00bpEMa 3a1aHHBIX BOIIPOCOB.

«YnoBJeTBOPHTEIBbHOY (3 6aiIa) — MOTydYaroT 00y4aroluecs ¢ NPaBHIBHBIM KOJIWYECTBOM OTBETOB Ha 33a7aBacMble BOIIPOCH
— "e meHee 50% oT 0011ero 00bEMa 3aJaHHBIX BOIIPOCOB.

«HeynoByieTBopuTebHO» (0 6aIUIOB) - MOTyYar0T 00yYaIOIIIecs ¢ MPaBHIGHBIM KOJIWYECTBOM OTBETOB Ha 33aJ1aBacMBbIe
BONpOCHl — MeHee 50% oT obmuiero 00bEMa 3aJaHHBIX BOIPOCOB.

KPUTEPUUA ®OPMHUPOBAHMS OLIEHOK 110 BBIIIOJTHEHHUIO TECTOBbBIX 3AJTAHUI

«OTanyHOo» (5 0aJUTOB) — MOMYYAOT 00YYAaIOIIHecs ¢ PAaBIWILHBIM KOJMYECTBOM OTBETOB Ha TecTOBBIE Bompockl — 100 — 90%
oT 001mero o6bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

«Xopomo» (4 6ayia) — NOJy4aroT o0yJaronecs ¢ IPaBUIIBHEIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BONpockl — 89 — 70% ot
o01iero 00bEéMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

«YoBJeTBOPHUTEIbHO» (3 Oajuia) — MoIydYaroT 00ydYaronuecs ¢ IPaBUIBHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC BOIPOCHI —
69 — 40% ot ob1ero 06bEMa 3a1aHHBIX TECTOBBIX BOIPOCOB.

«HeynoBiierBoputeabHo» (0 06aiioB) - moiydaroT oOydarolyecs ¢ HPAaBHIBHBIM KOJMYECTBOM OTBETOB HA TECTOBBIC
BOTIpOCHI — MeHee 39% ot o0mero o6bpEMa 3alaHHBIX TECTOBBIX BOIIPOCOB.

KPUTEPUU ®OPMHUPOBAHUSA OIIEHOK IO 3AIIIUTE JABOPATOPHOM PABOTHI

«3a4YTEHO» TOTYYal0T 00YYAIOIINECs, BBIMOJIHUBIINE BCe (PHU3NUECKUEC U3MEPEHUS B COOTBETCTBHE C TPEOOBAHHUSIMHU JIAOOPATOPHOI
paboThl, TPaBWILHO BBHINOJHMUBIINE BCE HEOOXOJMMBIE pacdeThl IO 00paboTKe pe3ysNbTaTOB W3MEPEHUII B COOTBETCTBHE C
TpeOOBaHMSIMH J1a00PaTOPHON paboThI, 0OPMHBIINE OTYET O BHIIOIHEHNH JTa0OPaTOPHOH pabOTHl B COOTBETCTBHH C MPEABSIBISIEMBIMA
TpeOOBAaHUAMH, B KOTOPOM IIPEJICTABICHBI BCE Pe3yJbTaThl M3MEPEHMH, CAETaHbl BCE HEOOXOIMMBIE pacdeTsl 0e3 apHupMeTHUecKux
omuoOOoK, cAeIaHsl 0000IIaroIe BEIBOIB, @ TAKKE IPaMOTHO OTBeTHBINNE Ha 60% 1 Gosee TEOPETHYECKUX BOIPOCOB IPEIOaBaTeNs
10 TeMe JaHHOW J1abopaTopHON pabOTHI.

«He3auteHo» mnomyyaror oOydaromuecsi, HE BBIIOJHUBIINE Bce (HU3MYECKHE H3MEPEHHsS B COOTBETCTBHE C TPeOOBAHHIMHU
nmabopaTopHOil paboTHI, MO0 HE BBHINOJHUBIINE MPABUIBHO BCE HEOOXOMUMBIE PAcUETHl MO 00paboTKe pe3ysibTaTOB HM3MEPEHHH B
COOTBETCTBHE C TpeOOBaHMAMH J1abopaTopHOHM paboThl, 1MO0 HEe O(GOPMHUBIINE OTYET O BHINOJHEHHH J1abOpaTOpHOHW paboThHl B
COOTBETCTBUH C IPEABABISIEMbIMHA TPeOOBaHUAMH, OO He oTBeTHBIINE HAa 60% 1 OoJiee TEOPETHUECKUX BOIPOCOB IIPEIO1aBaTeNs 1Mo
TeMe TaHHOH T1abopaTOpHOH PabOTHL

KPUTEPUU ®OPMUPOBAHUS OLHEHOK I10 ITOAI'OTOBKE JOKJIATOB

«OT1anyHo» (5 GaywioB) — 0oOydarOIMIMKCS MOKa3al IyOOKHWe 3HAaHUS MaTepHajia 10 MOCTaBJICHHBIM BONpPOCaM, TPaMOTHO,
JIOTHYHO €r0 W3J1araeT, CTPYKTYPHUPOBaJ 1 IeTaIN3UPOBa HH(OpMaIHo, HHOPMaIHs Ipe/ICTaBIeHa B nepepaboTaHHOM BHJIE.

«Xopomo» (4 6amra) — oOydaromuiicss TBepJO 3HAET MaTepwal, TPAaMOTHO €ro HW3jaraer, He JOMyCKaeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBET Ha BONPOCHI, NMPEJCTAaBISAECT HATJLSAHBIA MaTepuall, TOMOTAIONIMK CIyIIATeNIsIM 3allOMHUTh OCHOBHBIE ITyHKTBHI
BBICTYIIJICHUA.

«YnoBiaeTBopuTeIbHO» (3 O6ana) — oOyyarouuiicst IMeeT 3HaHNSI OCHOBHOTO MaTepHaia Mo MOCTaBIEHHBIM BOIPOCaM, HO He
YCBOMJI €r0 JIeTaeil, J0MyCKaeT OT/eIbHbIE HETOYHOCTH.

«HeynosaersopureabHo» (0 0ayuoB) — oOydaromuiicsi Jomyckaer rpyOble omMOKM B OTBETE HA ITOCTABIICHHBIE BOIPOCHI,
JIEMOHCTPUPYET OTCYTCTBHUE HEOOX0IMMOM HHPOPMAIIUU B TIPE3CHTAIINH.

KPUTEPUU ®OPMUPOBAHMUS OLNEHOK I10 BBIITOJTHEHUIO CAMOCTOSTEJBbHbBIX KOHTPOJIBHBIX PABOT
«OT1anyHo» (5 6amIoB) — cTaBHUTCS 3a paboTy, BEIOJIHEHHYIO TIOJTHOCTBIO €3 OIMO0K M HEZOYETOB.
«Xopomo» (4 6anga) — cTaBUTCS 3a pabOTY, BHIIOJHEHHYIO HOJIHOCTBIO, HO IIPH HaJIM4YMK B Hel He OoJiee 0JIHOM HerpyOoi




OLIMOKY U OJIHOTO HEJoueTa, He 0oJiee TPEeX Hel0YETOB.

«YnoBiaerBopuTeabHO» (3 Oamta) — craBUTCS 3a pabOTy, eciay OOydaroImuiics NMPaBUIBHO BBHIMOJHWI He MeHee 2/3 Beeit
paboTH WM JOIYCTHI He Oojiee OJHOM rpy0ol OMMOKK M IBYX HEJOUYETOB, HE OOjee OMHOM rpy0oi W OHOW HerpyOol OnmIMoOKu, HE
Goiiee Tpex HErpyObIX OMIMOOK, OJJHOM HerpyOOol OIMOKN U IBYX HEOYETOB.

«HeynoBjerBoputeabHo» (0 06amioB) — craBUTCSA 3a pabOTy, €CIM YHCIO OIMMUOOK W HEJOYETOB MPEBBICHIIO HOPMY IS
OLICHKH 3 WJIM MPaBWIILHO BBINIOJIHEHO MeHee 2/3 Bcel paboThlI.

Buae! ommOok:

- rpyOble OIIMOKN: HE3HAHNWE OCHOBHBIX MOHSATHH, MPaBUII, JOPMYJI; HE3HAHUE TPUEMOB peIleHUs] PU3NIECKUX 3a/1a4; OLTHOKH,
MOKAa3bIBAIOIINE HETIPABMIBHOE TIOHNMAHUE yCIOBHS MPEAT0KEHHOTO 3a/1aHHS.

- HerpyOble OIIMOKU: HETOYHOCTH (OPMYJIHPOBOK, ONPEACICHUI; HEpallOHAJIbHBIN BEIOOP X0/a PEIICHHSI.

- HEJIOYETHI: HePaI[OHAIbHBIE IPUEMBI PEIICHUS 3aa4; apu(h)METHUECKHE OIIMOKY B BBIYUCICHUSAX, €CIN 3TH OMIHOKH Ipy0o He
HCKa)XalOT peajlbHOCTh MOJYYEHHOTO Pe3yJIbTaTa; OTAEIbHbIC IOrPEIIHOCTH B (JOPMYIIMPOBKE BEIBOJIOB 110 PE3yJIbTaTaM PEIlCHNUS;
HEOPE)KHOE BBITOJIHECHUE 33TaHHSL.

KPUTEPUU ®OPMHUPOBAHUSA OLIEHOK IO PA3BOPY KOHKPETHBIX CUTYALIMI

«Otanyno» (5 0OamroB) — OOyYarOIIMiics pacCMaTPHBAET CUTYAIlI0 HAa OCHOBE IIEJIOCTHOTO IIOAXOJa W IPHYMHHO-
CJIE/ICTBEHHBIX CBs3eH. DPPEeKTHBHO pacro3HaeT KIII0UEBbIe MPOOIEMBI U ONIPEAEISIET BO3ZMOKHBIE IPUYMHBI X BOSHUKHOBEHHSL.

«Xopomo» (4 6amna) — 0OyJarOUIHIAiCsS TEMOHCTPUPYET BBICOKYIO MOTPEOHOCTh B TOCTHKEHUH ycrexa. OIpenenseT IIIaBHyo
LeJb U TIO/LEIH, HO HE YMEET PacCTaBiIATh IPUOPHTETHI.

«YI0BJIeTBOPUTENBHO» (3 Oamma) — oOy4aromuiics HAXOAWT CBS3M MEXAY NaHHBIMH, HO He crmocobeH o0000marth
Pa3sHOpOIHYIO HHPOPMALUIO 1 Ha €E0CHOBE IpeAJIaraTh PEIIeHNUs TOCTaBICHHBIX 3a/1a4.

«HeynoBaerBopurebHo» (0 6amioB) — oOydJaromuiicss He MOKET YCTaHOBHTH ISl ceOs W APYTHX HANpaBIICHHE W MOPSAOK
JIeCTBUN, HEOOXOAUMBIE JUIS TOCTHXKCHUS LISITH.

KPUTEPUU ®OPMUPOBAHU S OLIEHOK IO UTOIOBOMY KOHTPOJIIO B PAMKAX IIPOMEXKYTOYHOM
ATTECTAIIMA B ®OPME 3K3AMEHA

K uWTOroBoMy KOHTpOJIO JIONMYCKAlOTCs OOydYaloliuecs, BBINOJHUBIINE M 3allUTHBIIME J1a0opaTopHble paboThI,
IIPeAyCMOTPEHHbIE Y4YeOHBIM IUIAHOM HampasieHus nonarotosku 23.05.03; a rtaxke BbImonHuBmHME Oonee 60% 3amaHumii 1m0
CaMoCTOATENbHO padoTe Ha 1 u 2 Kypcax.

«OTauyHo» (5 OamwioB) — oOydaromuiics IEMOHCTPHUPYET 3HAHHWE BCEX PA3AEIOB H3ydacMOW IUCHUIUIMHBI: COJIEpPXKAHHE
0a30BbIX NOHATUI M (YHAaMEHTAJIbHBIX IMPOOJEM; yMEHHE H3JlaraTb MNPOTPaMMHBIA MaTepuajd C JAEMOHCTpaluueld KOHKPETHBIX
npumepoB. CBOOOJHOE BIIAJCHHE MAaTepUalioM JOJDKHO XapaKTepU30BaThCS JIOTHYECKOHW SICHOCTHIO M UYETKMM BHICHHEM ITyTeH
MIPUMEHEHNS TTOJYYeHHBIX 3HAHUI B IPAKTUYECKOH JIESITENEHOCTH, YMEHUEM CBS3aTh MaTepHall C IPYTUMHU 00J1acTSIMHU 3HAHUS.

«Xopomo» (4 6amia) — o0yJaromuiics JEMOHCTPUPYET 3HAHUS BCEX Pa3/IesioB U3ydaeMOl AUCIUIUIMHEL: COoIepKaHne 0a30BbIX
MOHATHH U (PyHAAMEHTAJIBHBIX MpoOJIeM; Mpruodpes HeoOXOANMbIE YMEHHS W HaBBIKH, OCBOWJI BOIIPOCHI NMPAKTHYECKOTO NMPUMEHEHHS
MOJYYEHHBIX 3HAaHMH, HE JONMyCTW1 (aKTHYeCKMX OMIMOOK MpH OTBETe, JOCTATOYHO IIOCIENOBaTENbHO W JIOTMYHO H3Jaraet
TEOPETHUYECKUH MaTepHal, JIOITyCKas JIMIIb HE3HAUUTEIbHBIC HAPYIICHUS ITOCIEI0BATEIbHOCTH M3JIOKECHUS W HEKOTOPBIE HETOUYHOCTH.
Takum 00pa3oM JaHHas OLIEHKA BBICTABJISIETCS 3a MPABHIIbHBIN, HO HEZOCTATOYHO HOJHBINA OTBET.

«YnoBiaerBopuTeabHO» (3 Oauia) — oOydaromuiics AEMOHCTPHPYET 3HAHWE OCHOBHBIX Pa3/ielIOB MPOTPaMMBI H3ydaeMOro
Kypca: ero 0a30BbIX MOHATHH M (QyHIaMEHTaJbHbIX mnpoOinem. OJHAKO 3HAHHME OCHOBHBIX MNpPOOJIEM Kypca HE IOAKPEIUISIOTCS
KOHKPETHBIMH TPAKTUYECKUMHU NTPUMEPaMH, HE TIOJIHOCTBIO PAacKphITa CYIIHOCTh BOIPOCOB, OTBET HEJOCTATOYHO JIOTHUYEH M HE BCET/1a
MOCJIe/I0BATEIIEH, IOMYIEHbI OLTMOKH U HETOUHOCTH.

«HeynosaerBopurteabHo» (0 0aisioB) — BBICTABISIETCS B TOM Cliydae, KOTAa 00yJaromuuiics JeMOHCTpUPYET (hparMeHTapHbIC
3HAHMSI OCHOBHBIX PAa3JIeNIOB NMPOTPAMMBI H3y4aeMoro Kypca: ero 0a30BbIX MOHATHH W (QyHIaMEHTAIBHBIX MPOOIeM. Y 3K3aMEHyeMOoro
c1abo BBIpak€Ha CIIOCOOHOCTH K CaMOCTOSATEIFHOMY aHAIUTHYECKOMY MBIIIJICHHIO, UIMEIOTCS 3aTPyAHEHHS B M3JIOKCHUH MaTepHaa,
OTCYTCTBYIOT HEOOXOIMMBIC yMEHHMsS M HaBBIKH, JOMYyIIEHBI rpyOble OMMOKM M HE3HaHHWE TEPMHHOJIOTMH, OTKa3 OTBEYaTh Ha
JIOTIOJTHUTEJIbHBIE BOIPOCHI, 3HAHHE KOTOPHIX HEOOXOIUMO IS TOJYYEHHsI MOJI0KUTEIbHON OL[CHKH.

KPUTEPUUA ®OPMHUPOBAHU S OIIEHOK IO UTOIOBOMY KOHTPOJIIO B PAMKAX ITPOMEXYTOUYHOM
ATTECTAIINM B ®OPME 3AYETA

«3auTeHo» - oOydJaroOmMiics IEMOHCTPHPYET 3HAHME OCHOBHBIX pa3/elIoB INPOTPaMMBbl M3Y4aeMOIo Kypca: ero 0a3oBbIX
MOHATHH U (QyHAAMEHTAIBHBIX NMpoOJieM; Mpruodpest HeoOXOoANMbIE YMEHHS W HaBBIKHM, OCBOWJI BOIIPOCHI NMPAKTHYECKOTO NMPUMEHEHHS
MOJYyYEHHBIX 3HaHMH, He JONmyCTW1 (aKTHMYeCKMX OMIMOOK MpH OTBETEe, JOCTATOYHO IIOCIENOBAaTENbHO W JIOTMYHO H3J1araeT
TEOPETHUYECKHUI MaTepHall, JOIycKas JIMIIb HE3HAYUTENIbHbIE HAPYIIEHUS TIOCIIEA0BATEIbHOCTH U3II0KEHHSI U HEKOTOPbIE HETOYHOCTH.

«He3auyTeHo» - BBICTAaBISIETCS B TOM Clly4yae, KOrja OOydaroL[MHCsl JIEeMOHCTPUpPYET (parMeHTapHbIe 3HAHHMS OCHOBHBIX
pa3ziesioB MPOrpaMMbl H3y4aeMoro Kypca: ero 0a30BbIX HOHATHH M (yHIAMEHTAIBHBIX MpobieM. Y 3K3aMeHyeMoro ciabo BhIpaXkeHa
CIOCOOHOCTh K CaMOCTOSATEIIBHOMY aHAINTHYECKOMY MBIIUICHHIO, UMEIOTCA 3aTPyIHEHHS B HM3JIOKEHHHM MaTepHajia, OTCYTCTBYIOT
HEOOXOAMMBbIE YMEHHS W HaBBIKH, JOIMYIIEHBI TpyOble OMMOKM W HE3HAHHE TEPMUHOJIOTHH, OTKA3 OTBEYaTh Ha JIOMOJHUTEIbHBIC
BOTIPOCHI, 3HAHHE KOTOPHIX HEOOXOIUMO /IS ITOTYyYSHHS IOJI0KHUTEIEHON OIIEHKH.

5.3 TunoBble KOHTPOJILHBIE 32IaHUS WJIM MHbIEe MATEPUAIbI, He00X0IUMBIE /15l OLIEHKH 3HAHUIi, yMeHUIi, HABBIKOB M (UJIH)
OIBITA IeATEJbHOCTH, XaPAKTEPH3YIOIINX 3TANbI (OPMHPOBAHUS KOMIIETCHIUA

MNEPEYEHDb BOITPOCOB K 9K3AMEHYHA | KYPCE

1. Cucrema orcuera. [IpoiineHHbIl MyTh U TepeMelieHne. Paguyc BeKTOp, BEKTOP CKOPOCTH, BEKTOP YCKOPEHHUSI U CBSI3b MEXKIY
HUMH. CpeqHsst CKOPOCTh U CpellHee yCKOpeHne. TaHreHIManbHOe 1 HOPMAJIbHOE YCKOPEHHS U HX CBSI3b CO CKOPOCTBIO.

2. JIBiKeHHEe YacTHIBI 110 OKPYXXHOCTH. BEKTOpBHI yria MoBOpOTa, YIJIOBOH CKOPOCTH M YIJIOBOro yckopeHus. CBsi3b MEXay
YIJIOBBIMH M IMHEHHBIMU BEITHYHUHAMH.

3. Tlepssiii 3axon HetotoHa. [Tonstue maccel. Bropoit 3akon Hbtorona. ITonsitue cunbl. Cnoxenue cui. Tperuii 3akoH HeroToHa.
I'paHuIBI TPUMEHUMOCTH KJIACCHYECKOTO CII0C00a OTMMCAHNS ABIDKCHHS YaCTHII.

4.  OCHOBHBIC CHJIBI B MEXAHHKE: CHJIBI BCEMHUPHOTO TSTOTEHUS], CHJIBI TPEHUSI CKOJNBXECHHS, CHIIBI CONPOTHUBIICHHNS, YOPYTHE CHJIBL.
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3aKOH U3MEHEHHsI U COXPAHEHUS UMITYJIbCAa MEXAHUYECKOI CUCTEMBL.

Lentp macc. OCHOBHOI 3aKOH NMOCTYMATENBHOTO ABMKEHHSI LIEHTPA Macc.

YpaBHEHUE NBIDKEHUS Tela IEPEMEHHOM MacChl.

3aKOH U3MEHEHUSI KHHETHYECKOW 3HEpTruu cucteMbl. PaboTa 1 MOIIHOCTS.

KoncepBaTuBHBIE (IIOTEHIMAIBHBIE) W HEKOHCEpBaTHMBHBbIC CHibl. lloTeHnmanbHas sHeprus. CBs3b MEXIy NOTCHIUAILHOM
JHEpPruei 1 CUIION.

3aKOH U3MEHEHUS M COXPAHEHHMS ITOJTHON MEXaHWIECKOW 3HEPTHU CUCTEMBI.

MoMmeHT uMnyiabca MaTepuaabHOW TOYKM. MOMEHT UMITyJbca MEXaHWYECKOM cucTeMbl. MOMEHT cuibl. MOMEHT UMILyJbca U
MOMEHT CHJIBI OTHOCUTENBHO OCH.

3aKOH U3MEHEHUS M COXPAHCHNS MOMEHTA UMITYJIbCa MEXaHHIECKOH CHCTEMBI.

LlenTpanbHOE CTOJKHOBCHHE ABYX 4YacTHI. AOCONIOTHO YIpyroe M abCOJIOTHO HEYNpyroe CTOIKHOBeHHE. CKOPOCTH YacTHIL
HOCJ€ CTOIKHOBEHHUS.

OCHOBHOM 3aKOH BpalaTeIbHOIO ABMXEHUS TBEPAOI0 TeIa BOKPYT HEMOABUKHON OCH.

Onpenenenue MmoMeHT uHepiuu. Teopema Illteitnepa.

MOMEHT HHepLUN TOHKOTO CTEPKHSI OTHOCUTEIBHO OCH, NEPIEHIUKYIIAPHON CTEPIKHIO.

MOMEHT MHepLUU OZHOPOJHOIO JHCKA, OTHOCUTEIBHO OCH, NMEPHEHAUKYJSIPHON IUIOCKOCTH AUCKa U NMPOXOISIIEeH uepe3 ero|
LEHTP.

MOMEHT HHEPLIUHU OJHOPOIHOIO IIapa, OTHOCUTEIBHO OCH, MPOXOAALIECH Yepe3 ero LEeHTp.

KuneTtnueckas sHeprus BpalaTeIbHOTO IBUKEHUS TBEPAOTO TENa.

WneanpHas sxuakocTs. CTanmoHApHOE TEUSHHE HICANBHOW JKUAKOCTH. YpaBHeHHe bepHymmm. Bsskas sxuakocts. Cuinbl
BHYTPEHHETO TPEHUS.

[puanun otHOcuTensHOCTH [ammmes. [IpeoOpasoBanms ammnes. [TpuHIMIT OTHOCUTEIHHOCTH B PENATHBUCTCKON MEXaHHKE.
IIpeobpazoBanus JlopeHma 11t KOOPANHAT U BPEMEHH U MX CIEACTBUSL.

Pensrtusuctckuii ummyisc. [lonHast sHeprus yactuilpl. JJuHaMUdIeckrne U CTAaTHCTHUCCKUE 3aKOHOMEPHOCTH B (hH3HUKE.
Jedopmanus npomossHOrO pacTsikeHus (Cxatust) TBepaoro Tena. Hampsbkenwe. OTHOocuTenbHOe yunHeHue. Koadduiment
ynpyroctd. Moayns FOnra. 3akon ['yka ais pactsokenus (cxatus). Jledopmalus ciBura TBEpOro Tena.

Omnpenenenne KojebaHuil B MexaHH4uecKoil cucreme. ['apMoHnueckue KosebaHus. YpaBHEHHE FAPMOHUYECKUX KOJIeOaHNUH 1 ero
peuienue. ['eomerpuyueckast HHTEpIpETALUs FTAPMOHUYECKUX KOJIEOaHUH.

dopmyIa CI0KEHHS IBYX TapMOHUYECKUX KOJeOaHHH.

IIpyXuHHBIA U MaTEMaTUYECKUN MasITHUKY.

®u3nyecKuil MasiTHUK.

YpaBHEHHE 3aTyXalOMHMX TapMOHMYECKHX KOJICOAHWH M €ro pelIeHHe. YCJIOBHE CYILIECTBOBAHUS 3aTyXaloOIUX KOJCOaHWIL.
XapakTepUCTHKH 3aTyXalolUX KoJeOaHMi: dYacToTa, mepuox, Kod(pduiueHT 3aryxaHus, JOTapUPMUYECKHH AEKPEMEHT
3aTyXaHusi, J0OpPOTHOCTb.

YpaBHEeHUE BBIHYKIICHHBIX KOJICOAHHUH MOJ] IEHCTBMEM TI'apMOHMYECKH N3MEHSIOICHCS BHELITHEH CHIIBI M €r0 PELICHUE.

SIBnenue pezonanca. PezonancHas yacrora.

Bonnoseie aBuxenusd. Ilnockas cuHycoujanbHas BojHa. berymue u crosuue BoyHbl. YacToTa, JIMHA BOJHBI, BOJIHOBOI BEKTOD,
(a3oBasi CKOpOCTb.

IIpenmer TepmonnHaMuku. OCHOBHBIC TOHSATHS M ONpPENEICHUS TEPMOAUHAMUKN (MaKpOCKOIMYECKast CUCTeMa, BHYTPEHHHE U
BHEIIHHE IIapaMeTphl, COCTOSHHE, PaBHOBECHE, PABHOBECHBIE M HEPaBHOBECHBIE COCTOSHHS, IIPOLIECC, PAaBHOBECHBIE U
HEpPaBHOBECHBIE ITPOLIECCHI).

OO61mee Hauano TepMoAnHAMUKH. [ToHSATHE SMIMPUYECKON TeMIIepaTyphl.

OCHOBHBIE NOJIO’KEHUS] KHHETUYECKON TEOPHH UACAIBHOIO ra3a. Y paBHEHHE KHHETHYECKON TEOPUH I'a30B AJIs JaBJICHUS.
Pacnipenenenne sHEpriuy MOJIEKYJI IO CTEMIEHSIM CBOOO/IBI.

3axkoH MakcBena o pacnpeieaeHUd MOJIEKYIT HACAIBHOIO ra3a 110 CKOPOCTSM U SHEPTHAM TEMIOBOIO JBUKECHUS.
Bapomerpunueckas ¢popmyina. Pacnipenenenue bonpnmana.

BuyTpeHHSAs 3Heprus TepMOIUHAMU4ecKoil cucteMsl. [lepBoe Hadano TepMmoauHaMuku. Popmysna 11 paboThl HEeaIbHOTO rasa.
I'padmueckoe npencraBieHne paboTsl rasa.

TermoeMKoCT TEPMOAMHAMUYECKON CUCTEMBI. YJ€lbHas U MOJSPHAs TEILIOEMKOCTU. TEIUIOEMKOCTb B HM30XOPUYECKOM M
1300apUIECKOM TPOLIECCAX U CBA3b MEXIY HUMU. BHYTpeHH:s sHeprus naeaabHOTro rasa.

AnmabaTudeckuil IpoIecc U ero ypaBHeHue. PaboTa rasa mpu aanabaTudeckoM IMporecce.

[omuTponnyeckuii mpouecc U ero ypaBHEHHE.

WneanbHblil ¥ peanbHblil ra3pl. YpaBHeHuss MenaeneeBa-Knanelipona u Ban-nep-Baanbca. BHyTpeHHss1 sHEprust peanbHOro rasa.
Bropoe Hauaio TepMOANHAMUKY B PA3IHYHBIX (DOPMYINPOBKAX.

ObparuMble U HeoOparumble mponecchl. IloHstne sHTponmu. CoiictBa sHTponuu. PopMyIMpoBKa BTOPOro Havaia
TE€PMOAMHAMUKH C UCHOJb30BaHUEM NMOHTUS 3HTponuu. Teopema HepHera.

OHTponUs UAEANBHOTIO rasa.

Temnnossie mamunbl. KITJ] TernnoBoil MamnHbI.

Luxn Kapno. KIIJ nukna Kapuo. Teopema Kapho.

CraTHCTHYECKUI CMBICI SHTPOIIHH.

HNEPEYEHDB BOITPOCOB K 9K3AMEHY HA | KYPCE
OnexTpuuecKue 3apsasl U ux cBoiicTa. 3akoH Kymona. HampspkeHHOCTB anekTpocTaTiyeckoro mous. [IpuHmmn cynepro3nuy
JNEKTPOCTATUYECKUX MOJEH.
Teopema 'aycca 1 2JIEKTPOCTaTUUECKOTO MOJIS B BAKyyMe.
IIpumenenue Teopemsl 'aycca k pacueTy HEKOTOPBIX 2JIEKTPOCTATUYECKHX MOJIEH B BaKyyMe.
Hupxynsiuus BEeKTOpa HaNPSKEHHOCTU 3JEKTPOCTATUYECKOro noiisl. Teopema o nupkymnsanuu. IToTeHnuan aneKTpocTaTu4eckoro
nosst. CBsA3b NOTEHIMATA U HANPSHKEHHOCTH.
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Onextpuueckuil nunons. Ioxe qumnos.

Huanextpuxu. [onspuzanus nusnextpukoB. Bekrop nondpusanmu. HanpsxeHHOCTb N0 B AUINEKTPUKE.

Onextpuueckoe cmemenue. Teopema ["aycca 11 BEKTOpa JIEKTPUUECKOTO CMELIEHHUS.

YcnoBust Ha rpaHulle pa3fena ABYX JUIEKTPUUECKUX CPe.

IIpoBOMHUKY B 31EKTPOCTATUYECKOM IIOJIE.

OnexTpuyuecKasi eMKOCTbh YeIUHEHHOro MpoBoHNKa. KoHaeHcaTOphl. DIeKTPOEeMKOCTh KOHIEHCATOpa.

DHeprusi CUCTEMBI 3apsIJI0B, YEIMHEHHOTO MPOBOIHIKA U KOHAECHCATOPA. DHEPTHS 3JIEKTPOCTATHIECKOTO TTOJIS.

DNeKTpUIecKHi TOK, CHJIa U MIIOTHOCTh TOKA.

3akon Oma. CompoTHBICHHE TPOBOAHUKOB. PaboTa i MomtHOCTh. 3akoH [xoyms-JIenma.

CropoHHHUE CHIIBL. DJIEKTPOIBIDKYIAS CHiIa U HanpspkeHne. 3akoH OMa U1 HeOXHOPOTHOTO YYacTKa IIeTTH.

IIpasuna Kupxroda ams pa3BeTBICHHBIX HETICH.

OneKTponpoBoIHOCTh MeTaioB. Hocurenu Toka B Metamnax. HeqocTaTouHOCTh KNacCHUECKON AIIEKTPOHHOI TEOpHH.
OnexTpuueckuil Tk B BakyyMme. TepMOdIEKTPOHHAS 3MUCCHSL.

YpoBenp depmu. DneMeHTHl 30HHOH TEOPUHM KPUCTAJUIOB. 30HHAS CTPYKTYypa SHEPreTHUECKOro CIEKTpa AJIEKTPOHOB TBEPIOTO
Tena.

MarHuTHOe 1oJjie U €ro XapakTepucTHku. MaruuTHas uHayknus. 3akoH buo-Casapa-Jlamnaca. MarautHoe mojie JBHXKYILETrocs
3apsana. 3akon Ammnepa. Cuna Jlopenna.

TeopeMa 0 HUPKYJISALUHA BEKTOpAa MATHUTHON MHIYKIIHH.

IToTok BexTOpa MarHuTHOM MHAYKIMU. Teopema ["aycca 11 BEKTOpa MarHUTHON MHTyKIUH.

MarHuTHO€ I0JIE COJIEHONA U TOPOHJIA.

Pabota 1o nepeMereHIoNpoBOAHNKA U KOHTYPa C TOKOM B MAarHUTHOM IIOJIE.

OHeprusi MarHUTHOTO TI0JIS.

MarHuTHOE 1oJie B BellecTBe. SIBlIeHNne HaMarHU4MBaHusl. BeKTOp HAMarHU4EeHHOCTH.

BexTop MarHuTHOM UHAYKLMU B BELIECTBE.

HamnpskeHHOCTh MarHUTHOTO TOJIA. MarHuTHas BOCIPHMMYUBOCTh U MAarHUTHAs MPOHHULIAEMOCTh. TeopeMa 0 LUPKYIALUT Ui
BEKTOpa HANPSHXKEHHOCTH MarHUTHOTO IOJIS.

YcnoBus 111 MarHUTHOTO T10JIs1 Ha TpaHMIIE pa3jielia IByX MarHeTHKOB.

JluamaraeTuku u napamarsetuku. deppomMarHeTuky u ux cBoiictra. [Ipuposaa heppomarnerusma.

SIBneHue 3nMeKTpOMarHuTHOM UHAYKIMH. 3akoH Dapajes U ero BEIBOJ U3 3aKOHA COXPAHEHUS SHEPIHH.

HNHayKkTUBHOCTB KOHTYpA. SIBJI€HNE CAMOMHIYKIIUY.

Toku npy pa3MBIKAHUU U 3aMBbIKaHHU 1ienu. B3aumuas naayknus. Teopema B3aMMHOCTH.

Buxpesoe anextpudeckoe none. Tok cMenieHus.

YpaBHeHust MakcBenna i 3JIeKTPOMAarHUTHOTO MOJIS.

KonebaTenbHbIit KOHTYp. YpaBHEHHE KoJeOaHMII B KOJIeOaTeIbHOM KOHTYPE U €r0 PEeIICHHUE.

BeIHyXIeHHBIE 3JIeKTpUUecKUe KojiebaHus B KoJieOaTeIbHOM KOHTYpe. SIBJIeHHe pe3oHaHca.

IlepeMeHHBII 3JIEKTPUYECKMM TOK. MOIIHOCTB, BblIENsEMas B LENU INEPEMEHHOIO ToKa. JleWCcTByrolMe 3HA4EHUs TOKA U
HaINpsKEeHUs.

OnextpomarHutHele BosHbL. JuddepeHunansHoe ypaBHEHHE 3JI€KTPOMAarHUTHOM BOJIHBI U ero penienue. Bekrop [loiitunra.

HNEPEYEHDB BOITPOCOB K 3AYETYHA IIKYPCE
CBer Kak 3JIeKTpoMarHuTHas BostHa. OTpaskeHne U PEJIOMIICHHE IEKTPOMArHUTHBIX BOJIH Ha TPaHUIIE pasfiena AByX Cpell.
CaetoBble J1yud. 3aKOHbI reoMeTpuueckoit ontuku. [punuun depma.
LentpupoBanHble ontiudeckue cucteMsl. JInnzel. @opmyita Tonkoi smH3bL. [locTpoeHne n300paXxeHui B TMH3aX.
KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. VIHTEepdepeHnns cBera. YcinoBre MaKCUMyMOB 1 MUHIMYMOB. MeTo b1
HaOoeHust nHTEep(EpEeHINH CBEeTa.
WntepdepeHnns cBeTa B TOHKHUX IUICHKAX W MIACTHHKAX.
Koubiia HerotoHa.
Judpakuust cBeToBbIX BOJIH. Metoj 30H OpeHerst.
Judpakuust Openens Ha KpyrioMm oTBepcTHH u aucke. Crupanb Openens.
Hudpaxkius Opayrrodepa Ha OHOH mIeTH.
Hudpaxkius @payrrodepa Ha 1udpaKkIIUOHHON PEIIeTKE.
Jucnepcus ceera. DIEeKTPOHHAS TEOPUS AUCHIEPCHUH.
EcrecTBeHHBIH 1 MOIIpH30BaHHbIN cBeT. [lonspuzamus cBeTa Ipu OTpaXEHUH U IIPETOMIICHUH Ha TPaHUIIE ABYX JAUAJIEKTPHKOB.
[Nonstpuzanust cBeTa MpH MPOXOXKICHUH Yepe3 aHU30TPOIHbIE KPUCTAILIBI.
TerutoBoe M3TydeHNE U €T0 XapaKTEPHCTHKH.
3aKOHBI TEIUIOBOTO M3TydeHHs (3akoHbl Kupxroda, Credana — bonpimana, Buna, popmysst Penes-/Ixunca u [1nanka).
dotoaddext. 3akoHb! poTodPPekTa 1 NX 0OBSICHEHNE C TOUKU 3PESHHSI KBAHTOBOW TEOPHH CBETA.
O dexr Komnrona u ero snemMeHTapHasi TEOpHsl.
Pa3Butune npencTaBieHui 0 CTPOCHNH aToMa. bopoBckas Teopust BOJOPOIONIOJ00HOTO aToMa.
KopnyckynspHo-BOJIHOBO! Jyanu3M CBOMCTB BellecTBa. BosHel ne bpoiins u ux cBoiicTaa.
CoortHorrenne HeonpeneneHHocrei I'eiizendepra.
BomnHoBast pyHKINS 1 €€ CTATUCTHYECKUI CMBICIL.
Obmiee ypasuenue lllpeaunrepa. Ypasuenne llpenunarepa 11t cTaMOHAPHBIX COCTOSHUH.
YacTuua B 0THOMEPHOM MOTEHIIMATBLHON AMe.
[Ipoxosknenne yacTuLel MOTEHIMAIBHOTO Oapbepa.
Bonopoznonono6ubie aToMbl. DHepreTHyeckue ypoBHH. [loTeHmansl Bo30yskaeHus 1 HoHu3anuyu. CIeKTpbl BOAOPOJONOA00HBIX
aTOMOB.
Hepa3nuuumMocTh OJMHAKOBBIX 4YacTUll B KBaHTOBOHM MexaHuke. Ilpunnun Ilaynu. CTpykTypa 3HEpPreTHMYECKHX ypOBHEH B




MHOT02JIEKTPOHHBIX aTOMaX.

27. Twumsl cBsI3ei DIEKTPOHOB B aTOMaXx.

28. Monekyna Bonopozaa. dusnueckas NIpuUpoJa XUMHUYECKOH CBsI3H. VIOHHAS M KOBaJIEHTHAs CBS3H.

29. DneKkTpOoHHEIE, KOebaTenbHbIE ¥ BPallaTeJIbHbIE COCTOSIHUSI MHOTOAaTOMHBIX MOJIEKYJ. MONIEKyJISIpHBIE CIIEKTPHI.

30. DneMeHTHI KBAaHTOBOI TEOpUM H3IJIydeHUs. BBIHYKIEHHOE M CIIOHTaHHOE H3iIydeHHe (poToHoB. IlpuHIMI pabOTH KBaHTOBOTO
reHeparopa.

31. Crpoenne aToMHOTO sinpa. Mozgenu sinpa. SnepHsie peakunu. 3aKOHBI COXPAaHEHHUS B SICPHBIX PEAKIIUIX.

32. PapmoaxkTHBHBIC IpeBpaleHus saep. Peakuus suepHoro nemeHus. Llemnas peakius neneHus. SInepHbId peakTop.

33. DneMeHTapHBIC YAaCTHIIBI U X B3aHMOJCHCTBHSL.

Bonpocs! Tekyuiero onpoca
Bonpocs! Tekymiero onpoca BEIOUPAIOTCS U3 BOIIPOCOB K 3aU€Ty B COOTBETCTBHE C TEKYIIEH MPOiiIeHHOH TEMOT.

Jlokmambl nnn cOOOLIEHUSI MOTYT 3aCITyIIMBAThCSA BO BPEMsI IPAKTHUECKUX 3aHITHIL.

TeMblI J0KJI210B U COOOICHUIT
JIBmxeHMe B TpaBUTAIlMOHHOM ToJie. 3akoHBI Kemepa.
T'mpockomnst.
Hewnneprmansasie cuctemsl oTcdyera. CHIIbl HHEPINH
Merto/bl OnpeieNieHHs BSI3KOCTH.
S dexr dxoyns — TomncoHa.
KanwuisipHsle siBIeHUS.
OMHCCHOHHBIE SIBIECHUS U UX MPpUMCHCHUE.
IIna3sma u ee cBoiCTBa.
Yckopurtenu 3apsyKeHHBIX YaCTHIL.
0. TpaucdopmaTopsl.
1. YapTpa3Byk u €ro NpuMeHEHHE.
12. DnexTpoHHAS ONMTHKA.
13. Tonorpadus.
14. KsapkoBas MOzeNb U KIacCH(pHUKAIHS 3JIEMEHTAPHBIX YaCTHII.

RBHooNoO bR

IIpuMepsl NpakTHYECKHX 32124

IMucTonetHast myJs NMpoOWIa JBa BEPTHKAIBHO 3aKpEIICHHBIX jucta Oymaru, paccrosiauel mexmy xotopeimu paBHo 30 M.
ITpoGonna Bo BTOpOM smcte okazanach Ha h=10cMm Hmke, yeM B mepBoM. OnpenenuTh CKOPOCTHV IMyJH, €CIM K NEpBOMY JICTY OHA
MOJJIETENa, IBUrasiCh FOPHU30HTAIBLHO. CONPOTHBIICHUEM BO3lyXa pEeHEOpEYb.

BuHT adpocaneii Bpamaercs ¢ gacTotoi N=360 Mua'. CKOPOCTh V IMOCTYNATENBHOTO ABIKCHHS adpocaHeil pasHa 54xm/a. C
KaKOM CKOPOCTBIO U IBUKETCS OJMH U3 KOHIIOB BUHTA, €clu paauyc R BuHTa paBeH 1 m?

Bpycok maccoii my=5 Kr mMoxeT CBOOOJHO CKOJB3UThH MO TOPU3OHTAILHOW MOBEPXHOCTH 0e3 TpeHus. Ha Hem HaxomuTtcs
npyroit opycok maccoit mi=1 kr. Koaddunmenr tpenus comnpukacarommxcs mosepxuocreit opyckosf=0,3. Onpenenuts MakCUManbHOE
3HAYCHUE CUJIBI Fmax PUITOKEHHON K HIKHEMY OPYCKY, IIPH KOTOPOH HAYHETCS COCKAIb3bIBAaHHE BEPXHET0 OpycKa.

Karep maccoit m=2 T Tporaercsi ¢ MecTa U B TedeHue BpeMeHu 1=10 ¢ pa3BUBaeT Npu ABMKEHHUHU 10 CIIOKOWHOM BOJIE CKOPOCTb
v=4 m/c. OnpenenuTh cuity TAruF MOTOpa, cuuTas ee MOCTOSIHHOW. [IPHUHSATH CHIy CONMPOTHBICHUS F¢ IBMKEHHUIO MPOMOPIIHOHAIBEHON
ckopocTH; kKoadduitenT cornporusienus k=100 kr/c.

Kameniek ckoNb3UT ¢ HaWBBHICHIEH TOYKH KyIoJia, nMmeromero ¢gopMy noiycdepsl. Kakyro ayry Ol onuimeT Kamemlek, Ipekae
YeM OTOPBETCS OT MOBEPXHOCTH Kynona? TpeHuem npeHeopeys.

Ha penbcax cTour miatdopma, Ha KOTOPOM 3aKperieHO Opyjade 0e3 MPOTHBOOTKATHOTO YCTPOMCTBA TaK, YTO CTBOJI €r0
PAacIioNioKeH B TOPU3OHTAILHOM IMOJOKEHUH. W3 Opyaus MPOM3BOASAT BBICTPEN BIOJb KEJIE3HOIOPOKHOTO MyTH. Macca My cHapsia
paBua 10 kr, u ero ckopocte Ui=1 km/c. Ha kakoe paccrosueloTkaturcs miatdopMa Mmocie BBICTpENa, €Cld KOd(GPHUIHEHT
conpotusieansaf=0,002? My, =20 T.

Ilap maccoit M;=200 r, IBWKYyIIHICS co cKopocThio V1=10 M/c, yaapsieT HeOABMXKHBIH 1map maccoi M;=800 r. Y map npsmoit,
abcomoTHO ynpyruid. KakoBel OyIyT CKOPOCTH Vi | V2 IAPOB TOCie ynapa’?

Ha mmnmHp HaMoTaHa TOHKast THOKas HEpacTsDKUMAsl JICHTA, MAcCol KOTOPOH IO CPAaBHEHHIO ¢ Maccol IMIMHIPA MOKHO TIpeHeOpedb.
CBOOOIHBII KOHEI] JICHTHI MPUKPEIHIM K KPOHIITEHHY W NPEAOCTABIIM IMIIMHIPY OIyCKaThesl MO ACHCTBHEM Criibl TshkecTH. OmnpeneinTsb
JIMHEWHOE YCKOPEHHUEea OCH IWITMHIPA, €CIIH MWIMHAP: 1) CIUIONIHO; 2) OBl TOHKOCTEHHBIH.

I[Tnaropma B BUIE JUCKA PaIycoM R=1m BpaiaeTcs 1o MHepImy ¢ 4acToToi Ni=6mun. Ha Kparo miatgopMbl CTOUT YeNIoBEK, Macca
m xotoporo para 80 kr. C kakoii 9acToToi #0y/IeT BpalaThCs IiathopMa, €Civ YeJIOBeK MepeiieT B ee eHTp? MoMeHT uHepiwy JiiathopMbl
pasen 120 kr-m?. MOMEHT HHEPLM YeTI0BEKa PACCHMTHIBATE KAK JUIS MATEPUAIIBHOM TOUKH.

Kapangaur jumuHoii [=15 ¢m, moctaBiieHHbIN BEPTHKAIBHO, TAJAET Ha CTOJI. Kakyro yIiioByro Co U JMHENRHYIO VCKOPOCTH OYIET UMETh
B KOHIIe nasieHus: 1) cepeniHa kapaHzamia? 2) BepxHuii ero koHen? CUuTaTh, 9TO TPEHHUE HACTOIBKO BEJIHKO, YTO HH)KHUI KOHEI| KapaH/alia,
HE MPOCKAJIb3bIBACT.




I'ennit maccoit M=100 r 6bUT U300apHO HArpET TakK, 4YTO 0OBEM €ro yBEeJIMUMICS B N=3 pa3a, 3aTeM BOJOPOA ObLIT H30XOPHO
OXJIXIEH TaK, 4TO JaBJICHHE €r0 YMEHBIIWIOCHh B N=3 pa3a. HaliTi nm3MeHeHne 4S SHTPONUHK B X0JIe YKa3aHHBIX IIPOLIECCOB.

Kucmopox Maccoit m=2 kr yBeawdniI cBoi 00beM B N=5 pa3 oJiuH pa3 U30TEPMHUIECKH, APYToil — aarnadaTHO. HaliTh n3MeHeHHS
SHTPOIUH B KXKIIOM U3 YKa3aHHBIX MPOLIECCOB.

WneanbHblil 1ByXaTOMHBIN Ta3 coBepiuaeT nuki Kapro. OObeMbl ra3a B KOHLE U30TEPMHYECKOTO PACHIMPEHUs U B Hadae
M30TEPMHYECKOTO CKATH PaBHBI coOoTBeTcTBEHHO V1=12 11 1 V>=16 1. Haittu KI1/] nukora.

B mwimHApe mon TMOpIIHEM HAXoAuTCs Boaoponx Maccoit m=0,02 kr mpu temmeparype 1:=300 K. Bomopon chauana
pacmupuicsagnadaTHO, YBEITUYNB CBOW 00BEM B IIATH pa3, a 3aTeM OBLT CKAaT NU30TEPMHUIECKH, IpUIeM 00BheM ra3a YMEHBIIIIICS B IIATh
pa3. Haiitu Temneparypy T2 B KOHIIE aiabaTHOTO pacIIMpPEHHS U MOJHYI paboTyA, COBEPIICHHYIO Ta30M.

DJIeKTPUUECKOE TOJIEe CO3aHO0 JBYMs ToueuHbIMU 3apsaamu Q1=10 uKn u Q= —20 uKi1, Haxoasmumucs Ha pacctosiauu =20
cM Jpyr oT aApyra. OnpeaenuTh HarpsHXKeHHOCTh E 1mosist B Touke, yaieHHOW OT nepBoro 3apsaa Ha r1=30 cM ¥ 0T BTOporo Ha =50 cM.

JIBe KOHIIEHTpHYECKIE METAJUIMIECKHE 3apsHKCHHBIE chephl panuycamu R1=6CM 1 R,=10 cM HeCcyT COOTBETCTBEHHO 3apsiIbl
Q=1 vKun u Q.= —0,5 uKun. Haiitn HanpspkeHHOCTH £ T0JIS B TOYKaX.OTCTOSIINX OT LIEHTPa cep Ha pacCTOSHUIX =5 cM, =9 cm,
rs=15 cm.

ToHkoe momyKkombIo pamuycoM R=10 cM HeceT paBHOMEPHO paclpeneeHHbIH 3aps/ ¢ IHHEeHHOH mioTHOCTRIO T=1 MKKi/M. B
LEHTPE KPUBHU3HBI TOJTyKoubIa Haxoautes 3apsan Q=20 uKn. Onpenenuts cry F B3auMoaeicTBUSI TOUEIHOTO 3apsiia U 3apsDKECHHOTO
MOJYKONBLA.

ITo mpoBoauuky compotuBieHueM R=30OM TedeT TOK, CHJa KOTOPOTO paBHOMEpHO Bo3pactaeT. KommuectBo TerioTsl Q,
BBIIENMBLIEECS B IPOBOJHUKE 33, BpeMs =8 ¢, paBHO 200 /Ix. OnpenenuTs KOINYECTBO IEKTPUUYECTBA (|, MPOTEKIIEE 32 ITO BPEMs 110
IIPOBOJHUK. B MOMEHT BpeMeHHU, IPUHATHIH 3a HaYaJIbHBIM, CUJIa TOKA B IPOBOJAHUKE PAaBHA HYIJIIO.

VcTouHKMK TOKa 3aMKHYJIHM Ha Karymky ¢ compotusieHrneM R=10 Om u unayktuBHOCThIO L=| T'H. Haiitn 3axoH u3meHeHwus
TOKa B LIENH C TEYCHUEM BPEMEHH.

DJIC Garapen akkymyJsiTopoB =12 B, cuna Toka |kopoTkoro 3aMbikanus paBHa 5 A. Kakyio HauOOJBIIYI0 MOIIHOCTh Pmax
MOJKHO TIOJYYHTh BO BHEITHEH LIETH, COSAMHEHHOH ¢ Takoi OaTapeeii?

Karymika, HaMOTaHHas Ha HEMarHUTHBIN INUIMHApUYEcKuil kapkac, umeeT Nij=750 BHUTKOB M HMHIYKTHBHOCTh L1=25 MI'H.
UroOb! yBENUUUTh WHIYKTUBHOCTh KaTymKH 1O L,=36 MI'H, 0OOMOTKY C KaTyIIKH CHSJIM M 3aMEHWIM OOMOTKOH M3 Ooyiee TOHKOH
MPOBOJIOKH C TAKMM PacueToM, YTOOBI JUTMHA KaTyIIKH ocTajlach npexxHel. Onpenennts 4nciio N2 BUTKOB KaTYIIKH TIOCIIE IEPEMOTKH.

WnnyktuBHOCTh L xatymxu paBHa 2 MI'H. Tok wactortoir v=>50 I, nmporekaromuii IO KaTylIKe, H3MEHSAETCS 110
CHHyCOMJaNbHOMY 3akoHy. Ompenenuts cpenHioro OJC caMOMHAYKIMM <gi>, BO3HMKAIOIIYIO 3a MHTEpBal BpeMeHH Af, B TedeHHe
KOTOPOT'O TOK B KaTYIIKE U3MEHSETCSI 0T MHHUMAJIBHOTO JI0 MAaKCUMAaJIbHOTO 3HaYeHUs. AMIDINTYZHOE 3HaueHne cuiisl Toka lo=10 A.

Konpgencarop snekrpoemkoctbio C=500 nd coeuHeH napamieldbHO ¢ KaTYIIKOH unHON =40 cM u 1miomanpio S ceyeHus,
pasHoii 5 cm?. Katymka conepsxut N=1000 ButkoB. Cepyieunnk HemarHuTHbIiA. Haittu nepuon T koneGanuii.

Karymika (6e3 cepaeunuka) umHo#t 1=50 cM u ruromagpo Si1 cedeHus, paBHOU 3 cm?, mmeer N=1000 BUTKOB M COCIHHEHA
HapajlelbHO € KOHJEHCaTopoM. KoHjeHcaTtop COCTOMT M3 ABYX IUIACTUH Iulomagsio S;=75 cm? kaxnad. Paccrosuue d mexay
IUTACTHHAMH paBHO SMM. JndnekTpuk — Bo3nyx. Onpenenuts nepuonl KoeObaHuil KOHTYpa.

IToBepX BBIMYKIOTO CHEPUUECKOTO 3epKaia paguycoM KpuBU3HEI R=20 cM HaWIM TOHKHI cioi Boabl. ONpeseuTh IiIaBHOE
¢dokycHoe paccrosiaue f rakoii cucremsl.

Ha crone nexxut nuct Oymarn. Jlyd cBera, mamarormmii Ha Oymary moj yriaoM £=30°, maeT Ha Hell cBeTyioe mATHO. Hackompko
CMECTHTCS 3TO IIITHO, €CITH Ha OyMary MOJIOKHUTh IUIOCKOMAPAILISTIbHY IO CTEKISTHHYIO [UIACTHHY TOMINUHON 0=5 cM?

Ha ToHkmii crexmsaHHBIH kiauH (N=1,55) magaeT HOPMAaJIbHO MOHOXPOMATHYECKMH CBeT. JIByrpaHHBIH Yrol o MexIy
MOBEPXHOCTSIMH KIIMHA paBeH 2'. OnpeenTh AJIHHY CBETOBOM BOJHBI A, €CIIH PAacCTOsIHUE D MEXIy CMEXHBIMU HHTEP(EPEHIMOHHBIMU
MaKCUMyMaMH B OTpak€HHOM cBeTe paBHO 0,3 MM.

Ha pamadparmy ¢ KpyrmibiM OTBepCTHEM JuaMeTpoM (=4 MM MajgaeT HOPMaJbHO MAPAUICIBbHBIA MMY4YOK Jydei
MoHOXpoMatudeckoro csera (A=0,5 MxMm). Touka HaGIIOAEHUS HAXOAWTCS Ha OCH OTBEPCTHS Ha paccTossHuu b=1 M ot Hero. CKOJIBKO
30H ®@peHens ykiaaaeBaeTcs B oTBepcTUU? TeMHOE MM CBETIIOE ISITHO MONyYUTCS B MEHTPE TUPPAKIUOHHOW KapTHHBI, €CIIH B MECTE
HaO0JIIOIEHUH TIOMECTUTH dKpaH?

Omnpenenuts MOTeHIHANBHYIO [1, KuHeTH4ecKy0 T ¥ NONHYI0 £ SHEPrUy 3JIEKTPOHA, HAXOSIIEroCsl Ha MepBOi opOuTe aToma
BOJIOPO/IA.




IIpumepsl TecTOBLIX 3aJaHU

1. HpI/I BpalaTeJIbHOM JABMKCHUN HOPMAJIbHOC YCKOPCHUC PAaBHO

2 2

Y gl diepdog vy

dt dt " dt? “dt " R
2. 3aKOH COXpaHeHI/Iﬂ I/IMHyﬂBCa BBITIOJIHACTCS, €CIIN
A) cymMa Bcex BHYTPEHHHMX CHJI PaBHA HYJIIO
B) cymMMa BceX CKOpOCTeii paHa HyIlio
C)cymma 6cex snewtnux cun pagHa wynio
D) cyMMa BceX MOMEHTOB BHEIIHMX CHJI PaHa HYIIO
E)npu elicTBUM KOHCEPBATUBHBIX CHIL.

3. Pabota B MexaHHKe paBHA
A) I(IE . dS_) B) I(F : dS)C) I(S_ . d\T)D) Im -V - dt E) HeT mpaBUILHOTO OTBETA.

4. TToHsATHE OCTYMATEILHOTO IBHKCHHUS:

A) amo 0sudicenue, npu KOMOPOM 100AsE RPIMASL, JHCECMKO CEAZAHHASL C OBUIICYIUMCSL MELOM, OCIMAEMCsl APALIeNbHOU
€B80EMY NEePBOHAYATILHOMY NOJOACEHUIO.

B) ecnu npu ABMKEHHH Tena KaKue-1ub0 IBE TOYKU OCTAIOTCS HEIOABIKHBIMU

C) xorza Bce TOYKH Teja MepEeMEIIaloTCs B MapalIesIbHBIX IIOCKOCTSIX

D) Bparuenue Tena BOKPYT OCH

E) pesymbrupyroiee IBrKeHUE Tela

5. HacroTa kosnebaHuil MaTeMaTHUYECKOro MasTHUKA PaBHA

A)MB)\/ZC)WD)\/WE)\/%.

6. [Tepsnlii 3axoH HeroToHa:

A) Cuna paBHA IPOU3BEICHUIO MACCHI TeJIa HA YCKOPEHUE

B) Crutbl, ¢ KOTOPBIMH B3aUMOJCHCTBYIOT [JBa TENA, YACICHHO PABHBI U IIPOTHBOIIOJIOKHBI IO HAIIPABICHUIO

C) Beskoe Tenno npeObIBaeT B COCTOSIHUM ITOKOSI, €CIIU CyMMa CUJI, ASHCTBYIOIIMX Ha HErO paBHA HYJIIO

D) Cywecmeytom maxue cucmemvt omcuema, OMHOCUMENbHO KOMOPYIX 8CAKOE Melo npebbléaen 6 COCMOAHUY NOKOS UIU
|pasromepHo20 u npaMonUHeliHo20 06UIICEHUs, NOKA 6030€elicmeue CO CINOPOHbLL OpY2uX men He USMEHUM 31020 COCMOSHUS

E) F=ma.

7. KoHcepBaTUBHBIE CUJIBL:

A) cunvi, pabomsl KOMOPBIX He 3A8UCAN OM POPMbL Nymu
B) cuitbl, paboThI KOTOPBIX 3aBUCAT OT (POPMBI My TH

C) cuibl TpeHuUs

D) cunbl TArOTEHUS

E) snekTpocTaTHyecKie CUIbl

8. III/I(b(bePeHHI/IaJILHoe ypaBHEHHE 3aTyXarOIIUX KOJICOAHUH:
A) X+ X=

B) X+ 2§x+a)0 X = f coswt

C) X+kx=0

D) X =a,e” cos(wt + )

5.4 MeToauyeckue MaTepuasbl, onpeae/somue Npoueaypbl OeHUBAHUS 3HAHUI, yMeHMii, HABBIKOB U (WJIH) ONbITA
JIeATeIbHOCTH, XapaKTePH3YIOIIMX 3Tanbl (JOPMHUPOBAHUSA KOMNETEH Mt

Onucanue npoueaypsl OLleHUBAHMSA 110 TeKylIeMy KOHTPOJI10 «Onpoc no teopuu / TectupoBanue».

KOHTpOJIb BBITIOJIHEHHON CaMOCTOSTEIbHOW pabOThl OCYLIECTBIISETCS MHIMBUAYaIbHO, HA 3aHSATHUAX, TIPH TECTUPOBAHHUHU; PH
3TOM OIICHUBAETCS YPOBEHb OCBOCHHS O0Yydaromerocsi y4eOHbIM MAaTepPHUAIOM, YMEHHE 00YYaroIIerocs MCIOJb30BaTh TEOPETUIECKUE
3HAHMS NIPH BBIIIOJIHEHUHU PAKTUYECKHX 3324, 000CHOBAaHHOCTb U YETKOCTh U3JIOKEHHUS OTBETA.

TecTupoBaHue Mo JUCHMIUIMHE MTPOBOAMTCS C HCIIOJIB30BAHMEM PECYPCOB DJIEKTPOHHOH oOpasoBaTenbHOU cpenpl «Moodley
(pexxum nmocrtyma: http://do.samgups.ru/moodle/). KomuuecTBO TeCTOBBIX 3aaHUI W BpeMs 3aaeTCs CUCTEMOH. Bo BpeMst poBeneHUs
TECTUPOBaHUsI 00YUAIOIINECS MOTYT MOJIB30BATHCS MPOTPAMMO# AUCIMIUIMHBI, CIIPABOYHOMN JIUTEPATYPOH, KaJbKYJISITOPOM.

PesynbraT Ka)10r0 00y4aromerocs: OleHNBAETCS B COOTBETCTBUY C YHUBEPCAIBLHOM MIKaJIOH, NPUBEICHHON B ITyHKTE 5.2.

Onucanne npoueaypbl OHCHUBAHUSA «3alMTA JIA00PaTOPHOI padoThI».

OueHnBaHUE UTOTOB J1A0OPATOPHON pabOTHI IIPOBOJUTCS MPENOAABATEIIEM, BEAYIIUM JIA00pAaTOPHBIE PaOOTHI.

Ilo pesynpraram mHpoBepkH OT4YeTa IO J1aOOpaTOpHON pPaboTe OOydaromMiiCsl IOIyCKAaeTCsl K €ro 3alluTe HpU YCIOBHU
co0JII0/IeHHS TIEPEYHCIICHHBIX YCIIOBHI:

— BBIIIOJIHCHBI BCC 3a1aHU,

— OTCYTCTBYIOT OLIMOKH;

— 0(OpPMIIEHO B COOTBETCTBUH C TPEOOBAHUSIMH.

B Tom cmydae, ecnm copep)kaHHWe OT4YeTa HE OTBEYaeT NPeNbSBISIEMbIM TpPeOOBAaHHMSM, TO OH BO3BpallaeTcs aBTOpY Ha
JopaboTky. O6ydaronmiics JODKEH NMepeAenaTbh OTYET ¢ yueToM 3amedyaHuid. Eciii coMHEHNS BBI3BIBAIOT OTAEIHHBIE ACHEKTHl OTYETa,




TO B 9TOM ClIyyae OHH PacCMAaTPHUBAIOTCS BO BPeMs YCTHOM 3aILUTHI.

3amuTa oT4yera IO J1abOpaTOpHOM paboTe HpeACTaBIsIET CO00M YCTHBIM MyONMYHBIH OTYeT O0y4aromlerocst O pe3yJbTraTax
BBITIOJTHEHHS, OTBETHI HAa BOIIPOCHI MPETIOaBaTEIS.

OtBeT 00y4aroIerocst OLEHNBAETCS IIPETIOJABATENIEM B COOTBETCTBHHU C KPUTEPHAMH, ONTUCAHHBIMHU B ITyHKTE 5.2.

Onucanne npouneaAypbl OLEHHWBAHUS «3alIUTA KOHTPOJAbHOH padoTh». OlLEHWBaHWE TNPOBOIAMUTCS BEAYIINM
IperoaBaTesieM 1o JaHHOW yueOHo# nucnuiuinee. [lo pesymprataM mpoBepKr KOHTPOIBHOM pabOTH 00yUYaromHUIACs TOIIyCKaeTCs K ee
3aIlIUTe NP YCIOBUH COOJIIOICHHS TIEPEUHCIICHHBIX YCIOBUI:

— BBIITOJTHEHBI BCE 3a/1aHUS;

— CIIeTIaHBI BBIBOJIB;

— OTCYTCTBYIOT OIIHOKH;

— 0(hopMIIEHO B COOTBETCTBHH C TPEOOBAHUIMHU.

B ToM cnyuae, eciu paboTra He OTBeYaeT NPEIbSBISIEMBIM TPEOOBAHMSAM, TO OHAa BO3BpAILACTCS aBTOPY Ha JOPabOTKY.
OOyuaronuiics 10JDKEH Tepezienarh padoTy ¢ y4eTOM 3aMeUaHuid U IPEeOCTaBUTh Ul IPOBEPKH BAPHAHT C pe3ysbTaTaMi paboThl Hall
ommOKkaMy. Eciii COMHEHUSI BBI3BIBAIOT OT/IENIBHBIE ACHIEKTHI KOHTPOIBHOM paboThl, TO B 3TOM CIydae OHM PacCMaTPHBAIOTCSA BO BPEMS
YCTHOI#1 3aIIUTHI pabOTHI.

3ammTa KOHTPOIHHON PaOOTHI MPEICTAaBISAET cOO0M YCTHBIM ITyOIMYHBIA OTYET OOYYaIOMIerocs O Pe3yJIbTaTaX BEHIIOTHEHHUS,
OTBETHl Ha BONPOCHl mpenoaaBatenas. OTBeT 00ydarollerocs OLEHWBACTCS IPENoJaBaTelieM B COOTBETCTBUH C KPUTECPHSIMHU,
OIMCAHHBIMM B IyHKTE 5.2.

Onucanne npouenypsl oneHuBaHus «Jlokiian / Pa30op KOHKPETHON cCHTyalnu».

KoHTpo1Ib BBITIOIHEHHO!H CaMOCTOSTENBHON pabOThI OCYIIECTBIACTCS HHANBUAYATbHO, HA IPAKTUIECKUX H, TN JTa00PAaTOPHBIX
3aHATUsAX. [IpHM 3TOM OIlEHUBAETCS COOTBETCTBHE COAEPXKAHUS TEMbI pabOTHI, TIyOWHA M IOJHOTA PACKPBITHUS TEMBI, JIOTHYHOCTD,
CBSI3aHHOCTb, JJOKa3aTeIbHOCTb.

OtBeT 00y4aroLerocs OLIEHMUBACTCS IPETOIABaTEeNIEM B COOTBETCTBHU C KPUTEPHSIMH, OITUCAHHBIMU B ITyHKTE 5.2.

Onucanmne npoueaypbl OHeHUBAHUS «IK3aMeH». DK3aMeH NPUHMMAETCS BEIyLIMM IpernojaBaTeieM M0 AaHHOH y4eOHOi
TUCTIHAIUIHHE. DK3aMEH MOXET IPOBOIUTHCA Kak B (opMe OTBeTa Ha BONPOCH Owmiera, Tak M B ¢opme TtectupoBaHus. dopma
ompezensiercst npenoaasareieM. Vicxons n3 BoIOpaHHOH (OpMBbI, OMUCHIBAETCS METOMKA MPOLIETYPhl OLICHUBAHUSL.

[Ipu mpoBegeHWN YCTHOTO 3K3aMeHa oOydaromemycs mpenoctasisiercss 30 MHHYT Ha moarotoBky. Ompoc oOydaromerocst mo
OnieTy Ha yCTHOM 3K3aMeHe He JoJbkeH mpeBbimath 0,35 yaca. OTBeT 00ydarolierocs OIEHHBAETCsS B COOTBETCTBHH C KPUTEPHIMHU,
ONMCAHHBIMH B IyHKTE 5.2.

IIpu mpoBeneHuHn 3k3aMeHa B (opme TecTupoBaHus B cucreme «Moodle» (peskxum goctyma: http://do.samgups.ru/moodle/)
KOJIMYECTBO TECTOBBIX 3aaHUA W BpeMs 3aJaeTcs CHCTeMOH. Bo Bpems mpoBemeHUs 5K3aMeHa OOyYalomIuecs MOTYT IIOJIb30BaThCA
MpOrpaMMOil TUCHUIUIMHBI, CIPABOYHON JUTEPATypOil, KaJbKyJIsITOpOM. Pe3ynbTaT KaKA0ro OO0ydYaromierocs OIICHHBACTCA B
COOTBETCTBUU C YHUBEPCAJIBLHOU LIKATION, NPUBEACHHON B MyHKTE 5.2.

Onucanue npoueaypsl oleHUBAHUSA «3adeT».

3a4yeT MOXKET MPOBOJMTHCS Kak B (JOpME yCTHOTO WIIM ITUCBMEHHOI'O OTBETA CIIOCIENYIOUIeM coOeceloBaHUEM Ha BOIPOCHI
Ounera, Tak U B popMe TECTUPOBAHHUS.

[Ipu mpoBenenuu 3adera B (opMe YCTHOrO OTBETa Ha BONPOCHI Omiera oOywarouiemycsi mpegocraBisiercs 20 MHHYT Ha
moaroToBky. Onpoc o0ydarorierocs mo OuWieTy He no/keH npesbimarh 0,25 yaca. OTBeT 00yUaroIIerocs OIEHUBACTCSA B COOTBETCTBUU
C KPUTEPUSMU, OTIMCAaHHBIMU B ITyHKTE 5.2.

Ilpu mpoBeaeHuu 3adeta B ¢Gopme TecTupoBanus B cucteme «Moodle» (pexxum moctyma: http://do.samgups.ru/moodle/)
KOJIMYECTBO TECTOBBIX 3aJaHWN W BpeMs 3ajaeTcs cucTeMod. Bo BpeMs mpoBeneHMs 3adeTa OOyYaromIuecs MOTYT ITOJB30BAaThCS
MpOrpaMMON  AMCUHUIUIMHBI, CIPaBOYHOW JIMTEPATYpOH, KaNbKyJISITOPOM. Pe3yibpTaT KakJoro oO0y4aromierocsi OIIEHUBAeTCs B
COOTBETCTBUH C YHUBEPCAIBLHOM IKAJIOW, NPUBEIEHHON B MyHKTE 5.2.

6. IEPEUEHD YYEBHO-METOJNYECKOT O OBECIEYEHUS 1151 CAMOCTOSITEJILHOM PABOTBI
OBYYAIOINXCSI O INCHUILIMHE (MOY.TIO)

6.1 IlepeyeHb OCHOBHOI M JONOJHHUTEIbHON YUeOHON JUTEpaTyPhl, HEOOX0AMMOI 1718 0CBOCHHUS JMCHUTIJIMHbI (MOLYJIs)

6.1.1. OcHoBHasi iMTEepaTypa

ABTODHI, 3aruaBue M3parteancTBo, rog | Kou-Bo
COCTABMTEJIH

JI1.1 |CasenseB U.B. Kypc o6ieit pusuka [DnekrponHoe usnanue]: Yuebuuk. B 3-x . |CII6.: U3patensctBo | DU DBC

T.1. Mexanuka. MonekymnsipHas pusuka. — 12 — e u3n., ctep. «Jlanby, 2016. "Jlanp"

http://e.lan

book.com/

book/7176
0

JI1.2 |CamenseB U.B. Kypc obmeii ¢pusuka [Dnekrponnoe m3nanue]: Yuebnuk. B 3-x 1. |CII6.: U3matensctBo | DU OBC

T.2. DIeKTpU4ecTBO U MarHeTusMm. — 12 — e u3f., crep. «Jlanby, 2016. «Jlaup»

http://e.lan

book.com/

book/7176
1

JI1.3 |CaBenneB U.B. Kypc obmei pusuka [Inekrponnoe usnanue]: Yuebuuk. B 3-x . [CII6.: M3patensctBo | DU DBC
T.3. KBanroBas ontuka. AtomHas ¢usuka. Pusuka tBepaoro tena. |«Jlaaes», 2016. «Jlaab)
®duznka aTOMHOTO S/1pa ¥ 3JIEMEHTapHBIX 4acTull. — 4 — € U311, CTep. http://e.lan
book.com/
book/7176



http://e.lanbook.com/book/71760
http://e.lanbook.com/book/71760
http://e.lanbook.com/book/71760
http://e.lanbook.com/book/71760
http://e.lanbook.com/book/71761
http://e.lanbook.com/book/71761
http://e.lanbook.com/book/71761
http://e.lanbook.com/book/71761
http://e.lanbook.com/book/71763
http://e.lanbook.com/book/71763
http://e.lanbook.com/book/71763
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J1.4 |[ox pen. N.IL O61as pusuka. COopHUK 3a1au [DIeKTpoHHOE u3anue] / Mockga :KuoPyc, 3BC
[Tankapuna Mankapun WN.I1., Kupssaos A.I1., Kybapes C.U., Pazunosa C.M. 2015. BOOK.RU
https://ww
w.book.ru/
book/9159
61
JIi1.S |T. U. TpopumoBa  |[Kypc dusukn : yue6. [Tocobue mmst By30B / T. U. Tpodumona ; pex. |M. : Akamemus, 28
M-BowMm oOpazoBanust PO. — 14-e uzf., cTepeoTHIL. 2007. — (Beicmiee
npogeccHoHaIbHOE
00pa3oBaHue)
Ji1.6 |T.U. Tpopumosa Omsuka B Tabnumax u popmynax : yaed. [Tocobue ms By3os / T. . M. : Akagemus, 27
Tpodumona ; pex. M-Bom ob6pazoBanus P®. — 3-e u3a., ucnp. 2006. — (Beicuee
npodeccroHabHOE
00pa3oBaHue)
6.1.2 JlonoJiHMTEIbHAS JUTEpaTypa
ABTOpBI, 3argaBue HUznateancTBo, rog | Koa-Bo
COCTABHTEJIH
JI2.1 |T. HU. Tpopumosa Omuka. B Tabnumax u popmynax: yaedHoe mocodue / Mocksa :KnoPyc, 3BC
T.M. Tpodpumona. 5- e n3a. [IneKTpOHHBIH pecypc] 2017 BOOK.RU
https://ww
w.book.ru/
book/9202
90
J2.2 |T.U. Tpodumosa Kypc ¢usnku ¢ npuMepamu perieHns 3aaad B 2-X Tomax. Tom 1: Mocksa: KnoPyc, 9BC
yuebnoe nmocodue / T.U. Tpodumosa, A.B. ®upcos. [Inekrponnsiit |2017 BOOK.RU
pecypc] https://ww
w.book.ru/
book/9195
61
JI2.3 |T. U. Tpodumona Kypc ¢usuku ¢ npumepamu pemenns 3anad. B 2 1. T. 1 : yue6. Jna |M. :KuoPyc, 2010 2,9b6C
By30B / T. U. Tpodumosa, A. B. ®upcos. [DnekTpoHHbIH pecypc] BOOK.RU
https://ww
w.book.ru/b
00k/263324
JI2.4 |B. C. BonpkenmreiiH |COopHEK 33124 10 00mieMy Kypey ¢usuku : ais crya. Tex. Bysos / [CII6. : KHmkabIi 31
B. C. BoapkeHITelH. — 3-¢ U311, HCIIP. | JOTL. mup, 2008
JI2.5 |B. C. BonbkenmreiiH |Bonpkenmeiin, B. C. Coopauk 3amad o obumiemy kypey ¢usuku : [CII6. : KHmkHbIH 85
s ctya. Tex. Byzos / B. C. BoiapkeHIITeHH. — 3-€ U3/1., HCTP. U mup, 2007
JIOTL.
JI2.6 |T.U. TpopumoBa  |Kpatkwuii kype ¢pusuku : yuebd. [Tocodue mist By3os / T. U. M. :Bercm. k., 82
Tpodumosa. — 5-e uzg., crep. 2006
6.2 Metoauyeckue pa3padoTku
ABTODHI, 3aruaBue M3pareancTBo, rog | Kou-Bo
COCTABHTEIH

M1 (Bonos B.T., Bonos |®usuka. Hacts 1. ®usnueckue ocHOBbI MexaHukH. MonekynspHas |Camapa : CamI'VIIC, 22U
J.b., Bunsakuna (hr3uKa ¥ TEPMOUHAMUKA: METOIUUECKHIE PEKOMEHIAIINHU K 2016
E.B., 3y6apeB A.Il., |BBIIOIHEHUIO CAMOCTOSTENBHBIX PA0OT /Il 00YHAIOIIMXCS 110
Jlamaxkamos X./J1., HampaBJIEHUIO MOAT0TOBKH (cneruansHocth): 09.03.01 -
3aiiynxoBa T.B. WNudopmarnka u BeraucanTenbHas Texanka; 09.03.02 -

WNudopmannonnsie cucteMsl 1 TexHonoruu; 13.03.02 -
DNeKTposHEepreTHKa U dnekTpoTrexauka; 15.03.06 - MexatpoHuka u
pobororexnunka; 20.03.01 - TexHochepras Oe3omacHocTh; 27.03.01
- Cranpaptusanus u merposorus; 27.03.03 - CucteMHbIN aHaIU3 U
ynpasnenue; 23.05.01 — HazeMHbIe TpaHCIIOPTHO-TEXHOIOTHIECKHE
cpenctsa; 23.05.03 — [ToaBWKHOW COCTAB JKEIE3HBIX JIOPOT;
23.05.04 - DkcmnyaTanus sxkene3nbix gopor; 23.05.05 - Cuctembl
obecrnieuenus qBrxeHUs moe3oB; 23.05.06 - CTpoutenbcTBO
KEJIE3HBIX OPOT, MOCTOB M TPAHCIIOPTHBIX TOHHEJIECHOYHON U
3a04HOU (hopm 00ydeHus [ InexTpoHHBIN pecype] (Ne4201)

M2 |B.T. Bonos, /.b. Dm3uKa. DIEKTPUIECTBO, MATHETH3M, ONTHKA : TaOOPaTOPHBIN Camapa : CamI'VIIC, 43,
Bouos, E.B. PAKTUKYM 110 (GU3KKe, GU3NKE (IOTONHUTETBHBIE PA3IEIBI) IS 2015 €CTh
Busikuna, A.IL CTyJIeHTOB crienuanpHocTed: 23.05.01 — HazeMHbIe TpaHCIIOPTHO- JJIEKTP.
3ybapes, B.A. TEXHOJIOTUYECKUE cpeacTra, 23.05.03 — IToaBmKHOM COCTaB KOTIHSI

Muxaiinos, X. /.
Jlamaxaros, JI.E.
Kwmyp, H.IO.
Xoxmnosa, T.B.

PKeNe3HBIX Jopor, 23.05.04 — DkcnmyaTanus skene3HbIX J0por,
23.05.05 — CucrteMmbl oOecrieueHus IBMKEHHS 110€e310B, 23.05.06 —
CTpOUTENBHCTBO KENE3HBIX JOPOT, MOCTOB M TPAHCIIOPTHBIX

ronHenei, 09.03.01 — TnpopMaTHka 1 BRIYUCINTEIbHAS TEXHHUKA,
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3aiynKoBa 09.03.02 — UudopmanmonHsie ciucTeMbl U TexHomorun, 13.03.02 —
DJIEKTPOdHEPreTHKa U dNeKTpoTexHuka, 15.03.06 — MexaTpoHuka u
poboTorexnuka, 20.03.01 — TexnocepHas 6e3onacHocts, 27.03.01
- Crangaptuzauus u metposiorus, 27.03.03 — CucteMHblIit aHanu3 u
yOpaBJIeHUE OYHOW U 3209HOM hopm 00yUeHNs

M3 |B.T. Bonos, /JI.b. duznka. MexaHuka 1 MOJIeKyJIsipHast pu3nKa : 1abopaTopHbINA Camapa : CamI'VIIC, 100,
Bounos, E.B. MPaKTHKYM ISl CTYAEHTOB crienuansHocteit: 23.05.06 — 2014 ecThb
Bunskuna, A.I1. CTpOUTENBCTBO KENE3HBIX JOPOT, MOCTOB M TPAHCIIOPTHBIX JNEKTP.
3ybapes, B.A. ToHHeneH, 23.05.01 — HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKHE Komnus
Muxaiinos, H.A. cpencrtsa, 23.05.03 — IToaBmxHOI cocTaB *kee3HbIX qopor, 23.05.04
Konpuyrun — DKCIUTyaTaIis JKeJe3HbIX 1opor, 23.05.05 — Cucremsl

oOecrieueH s IBUIKEHHS TI0€3/I0B U HATIPABJICHHUH MOITOTOBKH:
09.03.01 — Uadopmatnka i BEIYUCTUTENbHAS TexHuKa, 09.03.02 —
MHpopManmoHHbIe cUcTeMbI U TexHoioruy, 13.03.02 —
DIIEKTPOdHEPreTHKa U dNeKTpoTexHukKa, 15.03.06 — MexaTpoHuka u
pobororexnuka, 20.03.01 — TexnocdepHas 6e30macHocTh, 27.03.01
- Crangaptuzauus u metposiorus, 27.03.03 — CucteMHbIi aHanu3 1
yIpaBJIeHUE OYHOH 1 3a04HOH opM 00yyeHust

6.3. Ilepeuennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""MHTepHeT"

HaumeHnoBaHue pecypca Da.aapec
91 —3BC CamI'VIIC, pecypc mocryreH ¢ mobbix [TK mocie perucrpaiyu B https://samgups.bibliotech.ru
6ubanorexe.
92 | OBC wuspmarenncta "Jlamp" (Temartnueckwmii maker: Wmxenepro-rexundeckue|nttp://e.lanbook.com/

Haykn (kHuTH m3patenbeTBa «YMIL XK T»)). Pecype mocrymen ¢ mrobberx ITIK
[OCJIe PEerHCTPALH C JII0O0ro KOMIIbIOTEpa By3a.

93 | BBC "Aiibykc", pecypc mocrymen ¢ mobbix 1K mocne permcrparmu ¢ mo6oro|http://ibooks.ru/
KOMIIBIOTEPA BY34.

4 - @®IBOY  «YuecOHO-METOAMYECKHM ILeHTp Ha kenesnomopoxxmom|http://library.miit.ru/miith.php
TpaHCHOpTe». JJOCTYI K IOJTHBIM BEPCUSAM KHUT M3JATEIECTBA BO3MOXKCH ITOCIIE
peructpanuy Ha caiite MM Ta ¢ mo6oro ITK Hamero yausepcurera.

95 |- Undopmannonnas cucrema "EnuHOEe OKHO HOCTYyMa K 00pa30BaTeIbHBIM http://window.edu.ru
pecypcaM” IpeocTaBisieT CBOOOJHBIN JOCTYII K KAaTalory
00pa30BaTeIbHBIXUHTEPHET-PECYPCOB U MOJTHOTEKCTOBOI 3JICKTPOHHOM
y4e0HO-METOUUECKON ONOMIOTEKEe A O0IIET0 U MPOPECCHOHATEHOTO
00pa3oBaHUAL.

7. METOJNYECKHUE YKA3ZAHUSA VIS OBYYAIOIINXCS 11O OCBOEHUIO JUCIIUIIJIMHBI (MO1YJIST)

Jucrumirna «®u3nka» B COOTBETCTBUU C YUeOHBIM MIaHOM crieranbHocTh 23.05.03 uzydaercst B TeUEHUE TPEX CEMECTPOB
Ha NEepBOM M BTOPOM Kypcax.

[Tporpammoii mpeycMOTpEHbI TEOPETHYECKUE 3aHITHS (JIEKLIUH), IPaKTHYECKHE 3aHATHS, TaAOopaTOpHbIe PaOOTHI.

Teoperndeckne 3aHATHS MPOBOAATCS B COCTABE MOTOKA, a MPAKTUYECKHUE 3aHATHS, TJabopaTOpHBIE pabOTHl — B COCTAaBE I'PYIIIIEI
(mosryrpynmsr).

[Ipu mpoBeaeHMHM 3aHATHH MCHOJB3YIOTCSA MedaTHbIE (Y4eOHHMKH, MOcOoOWs, CIPaBOYHHKH M METOIUYECKHE DPa3paboTKH),
JIEMOHCTpaIMOHHbIE (IUIaKaThl, JlabopaTopHOe O00OpyJOBaHUE, NMPUOOPBHI) M MYJIbTHMEAMHHbIE (claaia-GpuibMbl, Npe3eHTalMOHHbIC
MaTepHaJIbl Ha AIEKTPOHHBIX HOCUTEIAX) CPEICTBA O0YUCHHUS.

B xone nexuuii npenonaBarens u3naracT M pa3bsCHIET OCHOBHbIE, HANOOJIEe CI0XKHBIC MOHATHS TEMBI, & TAKXKE CBSI3aHHbIC C
HEl TeopeTHYecKne W TMpaKTHYECKHE MPOOIEeMBl, JaeT PEKOMEHJAllMd Ha BBIIOJIHEHHE CaMOCTOATENbHONH paboTel. CopepikaHue U
CTPYKTYpa JIEKIMOHHOTO MaTepHaja JOJKHBI OBITh HAlpaBiIeHbl HAa (JOPMUPOBAHKE y 00YUYarOMIETOCs] COOTBETCTBYIOINX KOMIICTEHINI
1 COOTHOCHUTBCS C BRIOpPAaHHBIMH NIPEToIaBaTeNIeM METOJaMH KOHTPOJISI M OLEHKOW MX YCBOCHHSI.

B xone nexunii oOyyaronmMcsi peKOMEHIYETCs: - BECTH KOHCIIEKTHpOBaHNE y4eOHOro Marepuaia; - oOpamaTh BHUIMaHHE Ha
KaTeropuu, GOpMYJIMPOBKH, PACKPHIBAIOIINE CO/IEPKAHUE TE€X MM MHBIX SIBICHUH W MPOLIECCOB, HAyYHHIE BBHIBOABI M MPAKTHYECKHE
PEKOMEHAAIINH 110 UX IPUMEHEHHIO; - 337aBaTh IPENOAaBaATENI0 YTOYHSIIONINE BOIPOCH C IIETBI0 YICHEHUS TEOPETHUECKUX MOJIOKEHUH,
pa3pemeHns CIOPHBIX CUTyalMid. B pabo4ynx KOHCHEKTax KeJaTeJIbHO OCTaBIIATH IIOJIs, Ha KOTOPBIX BO BHEAYANTOPHOE BPEMSI MOKHO
cAenaTh MOMETKH M3 y4eOHO-METOAMYECKOro 0OecreueHHs A CaMOCTOSITETIbHON paboThl 00ydarouuxcsl, JONOTHAIONIET0 MaTepHua
MPOCITYIIAaHHOW JIEKIMH, a TaKKe IOMETKH, MOAYepKUBAIONINE O0COOYI0 Ba)KHOCTh TEX WJIM WHBIX TEOPETHYECKUX ITOJIOKEHWH. Jlis
YCIIEIIHOTO OBJIAJICHUSI KypCOM HEOOXOAMMO IMOCeIaTh BCe JIEKIMH, TaK KaK TeMaTHYeCKHH MaTepuall B3aMMOCBsI3aH Mexy coboil. B
CIIydasix TPOITyCKa 3aHATHS CTYACHTY HEOOXOIMMO CaMOCTOSATENFHO W3YyYWTh MaTepHal W OTBETUTh HAa KOHTPOJBHBIE BOIPOCH IO
MPOMYIIEHHON TeMe BO BpeMs MHAUBUAYAIBHBIX KOHCYIbTAIUI.

[IpakTHyeckne 3aHATHS BKIIOYAIOT CAaMOCTOSTENBHYIO HPOPabOTKYy TEOPETHYECKOro MaTepuallia W H3YYCHHE METOAMKH
peLIeHUs] THNUYHBIX 337a4. Hekoropple 3amaum conepXaT 3JIEMEHTHl HAYYHBIX HCCIEJOBaHWH, KOTOpBIE MOTYT HOTpeOOBaTh
YTy OJIEHHOH CaMOCTOSITENbHOM MTPOPaOOTKH TEOPETHUECKOTO MaTepHaa.

JlabopaTopHsle pa®OTHl HalpaBIE€HBl HA 3aKpPEIUICHWE TEOPETHYECKOTO0 MaTepHasa M BBIPAOOTKH HAaBBIKOB IPOBEACHHS
9KCHEPUMEHTAIBHBIX HAyYHBIX UCCIEN0BAHUN Pa3IMYHBIX TEIUIOTEXHUYECKUX SBICHUN M OLEHKHU MOTPELIHOCTEN M3MEPEHHH, a TaKxKe
HaBBIKOB pabOThI ¢ COBPEMEHHOM Hay9IHO-UCCIIEA0BATEIHCKOM anmaparypowu.

IMpn opraHuWzamyyu BHEAYAMTOPHOM CaMOCTOSTEIbHONW pabOTHl MO JAaHHOW JMCHMIUIMHE IIPENOAaBaTENII0 PEKOMEHJIyeTCs
HCTIONB30BaTh CIEIyoNe ee GOPMBIL:

- peleHUe CTYICHTOM CaMOCTOSITENBHBIX 33124 OOBIYHON CIIOKHOCTH, HAIIPABJICHHBIX Ha 3aKpeIyIeHNe 3HaHWH U YMEHU;

- BBINOJIHEHNE WHINBUAYAIBHBIX 3aJJaHUH TOBBIIICHHON CIIOKHOCTH, HAIIPABJICHHBIX HA PAa3BUTHE Y O0YYAIOUINXCS HAyYIHOTO
MBIIIUTCHUS 1 MTHULIHATHUBEIL.

JIOIyCKOM K MTOrOBOMY KOHTPOJIIO B BHJIE 9K3aMEHa WJIM 3a4eTa SIBJSIETCSI BBHIIOJIHEHUE M 3allluTa BCEX JIAOOpATOpHBIX padoT,
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MIPEIyCMOTPEHHBIX 11.4; penIeHne HHANBU Y aJIbHBIX 3aTaHUH.
[ToaroroBka k 5K3aMeHy U 3a4eTy Npearosaraer:
- U3y4YEHUE OCHOBHOW U JOTIOJHUTEIBHOM JINTEPATYPhl, KOHCIIEKTOB JICKITUI;
- pelIeHre TUMIOBBIX 33/1a4;
- y9acTHe B IPOBOJMMBIX KOHTPOJIBHBIX OMPOCAX;
- TECTUPOBAHHUE IO TEMAM;
- peIlICHHEM CaMOCTOSATEIbHBIX KOHTPOIBHBIX padoT;
- ygacTHe B pa30opax KOHKPETHBIX CHTYalnH.

8. THOOPMALIMOHHBIE TEXHOJIOT MU, UCITOJIb3YEMBIE [TIPU OCYILECTBJIEHUM OBPA30BATEJILHOI'O
MPOLECCA MO JUCUMIJIUHE (MOJIYJIIO)

PasmMeieHne yueOHbIX MaTepUasioB B pasaeine «Pusuka» cuctembl o6yuenus Moodle: http://do.samgups.ru/moodle/

8.1 HepequL NMpOorpaMmmMHOIro o0ecrneyeHnst U PIH(l)OpMaIIl/IOHHI)IX CIIPaBOYHbLIX CUCTEM

8.1.1 |I/ICHOHL30BaHI/Ie CIICHHUAJIU3UPOBAHHOTO IPOTrPaMMHOI'O obecreueHne JaHHOM nporpaMMoﬁ HC MpCayCMaTpuBaACTCA

9. ONNCAHUE MATEPUAJIBHO-TEXHUYECKOHU BA3bl, HEOBXOANMOMU IJIs1 OCYIECTBJIEHUSA
OBPA30BATEJIBHOI'O NIPOLECCA IO JUCHUIIJIMHE (MOYJIIO)

Jlekunonnast ayautopust (100 m Gonee MmocajoYHBIX MECT) M ayJUTOPHU JUIS MPOBEICHUS NMPAKTHYECKUX W J1abOpaTOpHBIX
3aHATHH (25 1 Ooiee IOCaTOYHBIX MECT) 000PYAOBaHHBIE YIeOHOI MeOeIbi0; HEOTpaHNUEHHBIH TOCTYT K 3JICKTPOHHO -OHOINOTEYHBIM
cucreMaMm (uepe3 pecypcbl Oubnmmorekun CamI[ YIIC), x anexTpoHHOH uH(OpManMOHHO-0Opa3oBarenbHON cpege moodle m k
MH()OPMALMOHHO-TEIICKOMMYHHUKAIMOHHON ceTH «IHTEpHET» B paMKax CaMOCTOSATEIBHOM PaboThl 00y4aromerocs.

JlekunoHHbIe, MpaKTHYECKUe U Ja0OpaTOpHbIe PaOOTHI MPOBOISATCS B COOTBETCTBHHU C paciiicaHueM 3aHsTuil.JlaboparopHbie
paboThI MpoBoIATCS B TabopaTtopusixkadenpsl « EcTeCTBEeHHBIC HAYKN»:

JlabopaTopuss MeXaHHKH, BKIIFOYArONas:00K 31ekTpoHHbii ®M1/1, mammua AtByga ®MI11, mastauk Makceemia ®OM12,
yHuBepcanbHBIH MasTHIK OM 13 MastHHK O0epbeka DM 14, moxyne FOuTa 1 Moxyms capura ®M 19, coynmapenue mapos ®M17;

JlaGopaTopus ayekTpudecTBa M MarHeTusMa, BKmouaromas:cTeHasl TKO snexTpuuecTBa M MarHeTusma, B TOM dHCIE
ocummiorpapsr C1-94, reHepaTopsl CHUTHAJOB HU3KOYAacTOTHBIC ['3-118, MCTOYHMKM THTaHWS, Mara3wHBI COIPOTHBIICHHUH, Habop
Moaynei OI1I;

JlabopaTopusi ONTHKH, BKJIIOYAIOIIAs KOMIUIEKT onTH4eckoro obopynosanus PMC, B Tom umncine: 6a3pl ONTHYECKOW CKaMbH,
MOJIyIIPOBOJJHUKOBBIE JIa3epbl C IOCTUPOBOYHBIM MOAYJieM, (DOTONPHEMHUKH, HA0Op JMH3, SKpaHbl C MaclITaOHOW CETKOW;
aBToTpaHcopmarop ogHodasueiii JIATP-2,5; komrmiekT dommmii.




