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Conepxanue

IlosicHUTEIbHAS 3alIKCKA.

THUoBbIE KOHTPOJIBHBIC 3aJaHUS UM UHBIE MATCPUAJIbI U1 OLEHKH 3HAHUMN, YMECHUN, HABBIKOB
U (WIK) OIBITA IEATEILHOCTH, XapaKTEePU3YIOIIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETECHIIUH.
Meroauueckue Marepuasbl, ONPEHEIAINE IPOLEAYpY M KPUTEPUM  OLICHUBAHUSA
c(hOPMHUPOBAHHOCTH KOMITETEHIIMI TIPY TIPOBEICHUH MTPOMEKYTOYHOM aTTECTAIHH.



1. [TosicHUuTEILHAA 3aIUCKA

HGJ'IB HpOMe)KYTO‘-IHOI\/JI arreéCTtaiuu — OLNCHUBAHHUC TMPOMCIKYTOUYHBIX W OKOHYATCIbHBIX
pE3yJIbTaTOB OOyYEHHS MO JUCUUILIMHE, 00eCTICYMBAIONINX JTOCTIDKCHHE TUIAHUPYEMBIX PE3yJbTaTOB
OCBOEHHS 00pa30BaTEILHON MPOTrpaMMBbl.

[Tepeyens koMIIeTEHIINM, (POPMUPYEMBIX B TIPOLIECCE OCBOCHUS AUCITUTITMHBI

KOII 1 HAUMCHOBAaHHUEC KOMIICTCHIINH

KO,Z[ HHAWKATOpa JOCTHKCHUA KOMIICTCHIINN

OIIK-1. - Croocoben anamusupoBath 3amaud | OMK-1.2 :Pemaer mpukiIagHBIe 33Jaddl C HCIOJIH30BAHUEM
HpO(beCCHOHaHbHOﬁ JACATCIIBHOCTHU Ha OCHOBC | METOIOB TEOPETUYECKOTO u
HOJ'IO)KeHYIfI, 3aKOHOB H  METOAOB B obnactu HCCIICJ0OBaHUS

MaTEMATUKH, ECTECTBEHHBIX U TEXHUYECKUX HAYK

OCHEPUMCHTAJILHOT'O

Pe3ynbTarsl 00yueHus o AUCHUILIUHE, COOTHECEHHBIE C TNIAHUPYEMBIMU

pe3yibTaTaMu OCBOCHUS 00pa30BaTEIbLHOM MPOrpPaMMBbI

KOJI U HAaUMCHOBAHWE NHAMKATOPa
JOCTHXKCHHUA KOMIICTCHIIMN

Pe3ynbraThl 00y4YeHUS IO AUCIUILIHHE

O1LieHOYHbBIE
MaTepHAIIBI

OIIK-1.2 :Pemaer mpukiIaaHbIe 3aJa4H C
UCIIOJIb30BAHHEM METOIOB
TEOPETUUYECKOTO0 M ACIEPUMEHTAIBHOIO
HCCIIEA0OBAHUS

OOy4Jaroluiics 3HACT:0OCHOBHBIC METOIbI HM3MEPCHHS
(hM3MYECKUX BENWYHH, STAJOHBI (PU3MYECKUX BEIHYHUH,
B3aMMOCBSI3b  OCHOBHBIX  (DU3UYECKUX  IOHATHH
KJIACCHYECKON M COBPEMECHHOM (DH3UKH.

3ananus (tect 1Nel -
Nel0)

OO0yuatomuiics yMEeT:IPUMEHATh ¢bu3uKo-
MaTeMaTH4ecKHe METOAbl ISl aHajiu3a M pelleHHs
peAMETHO-NPO(UIIbHBIX 33/1a4.

Bamanns 1

OO0yuatomuiics BIIAJIEET: METOAAMU ¢usuxo-
MaTeMaTH4ecKoro  ONKMCAaHMs  IIMPOKOro  KJiacca
(u3nuecKkux SBICHUM W IIPOLECCOB, ONPENEIISIOIINX
NPUHOUIB pabOThl Pa3IMYHBIX TEXHUYECKUX YCTPOMHCTB
JUISL peLICHHUS TPeAMETHO-NIPOMHIIBHBIX 3a1a4.

3ananusa (KP 3amanus
1-10)

[IpomerxyTounas arTecTanus (3a4eT ¢ OI[EHKOW) MPOBOAUTCS B OJTHOM U3 cleAyromux Gopm:

1) cobecenoBanue;

2) BeimonHeHue 3ananuii B OMMOC CamI YIIC.




2. Tunosbie! KOHTPOILHBIE 321aHUA WM HHbIE MATEPHAJIBI VISl OEHKH 3HAHHUH,
YMEHHUii, HABBIKOB U (MJ1H) ONBITA AeATeJIbHOCTH, XapaKTePU3yIOIINX YPOBEHb
c¢()OpMHPOBAHHOCTH KOMIIeTEeHIM

2.1 TunoBblie BONPOCHI (TECTOBBIE 3aJaHN) VISl OLICHKH 3HAHNEBOI0 00Pa30BaTeIbHOI0
pe3yabTara

[TpoBepsiembIit 00pa3zoBaTEIBHBIN PE3yabTAT

Kox n HanmeHoBaHME OO0pa3oBaTenbHBIN Pe3yIbTaT
WHJIMKATOpa JOCTHKECHHS
KOMITETEHIINN

OMK-1.2 :Pemaer npuknaaueie | OOydaromuiics 3HaeT: OCHOBHBIE METOABI M3MEPEHUS (PU3NYECKUX BEIUYHH,
337a4d = C  MCIOJIb30BAHUEM | JTAJIOHBI (DM3MUECKUX BEJIUYMH, B3aUMOCBA3b OCHOBHBIX (DU3MUYECKUX IOHATHUI
METONOB  TEOPETHYECKOr0 M | KJIACCHYECKOH M COBpeMEHHON (QU3HKH.

3CIIEPUMEHTAIILHOTO
UCCIIE0OBAHUS

1. [IOJIOXKEHUE MATEPUAJIBHOU TOYKHU B 3AJIAHHOU CUCTEME OTUETA

3AJIAET..

A)pannyc-BeKTop

B)sneprus

C)yckopeHue

D)ckopocTh

E)macca (Oranon: A)

2. BEKTOP ITEPEMEIIEHUA OTO ...

A) BEKTOp COCTMHSIONINN HAYaIbHYIO U KOHSYHYIO TOUKH Ty TH

B) nuHus B mpocTpaHCcTBE, KOTOPYIO OMUCKHIBAET TOUKA MPH IBUKEHUHN

C) BEKTOp, COCTUHSIONINI HaYaI0 KOOPAUHAT U KOHEUHYIO TOUKY ITyTH

D) nuna mytn

8 JTUHUS C(;eI[I/IH}IIOH_[a}I HaYyaso KOOPJIWHAT, KOHEYHYIO TOUKY MTyTH U HAa4aJo KOOPAUHAT
TaJoH: A

3. YCKOPEHUE XAPAKTEPU3YET UBMEHEHUE ... 3A EIMHUIY BPEMEHU

A) ckopocTH

B) nnuabI

C) nepemenieHus

D) nytu

E) pagnyca (Otanon: A )

4. BEKTOP YTJIOBOU CKOPOCTU HATIPABJIEH BJIOJIb ...

A) ocu BpaieHust

B) pannyca

C) kacaTtenbHON K TPACKTOPUH

D) HOpMasiu K TpaeKTOpUH

E) nyru (Oranon: A

5. BEKTOP YI'JIOBOI'O YCKOPEHUM A HATIPABJIEH BAOJIb ...

A) nyru

B) Hopmanu k TpaekTopuun

C) xacaTesnbHOM K TPaeKTOPUU

D) pagnyca

E) ocu Bpamenus (Otanos: E )

6. TEUEHUE XXNJIKOCTU HA3ZBIBAIOT IAMWUHAPHBIM ECJIN....

A. BIOJIb TTOTOKA KaKIbIi BRIACICHHBINM TOHKHI CJIOM CKOJB3UT OTHOCUTEILHO COCETHHX, HE

MEPEMEIINBASCh C HUMH

B. B0Jb TOTOKA IPOUCXOAUT MHTEHCUBHOE BUXPEOOpa30BaHUE U MEPEMEIINBAHNE KUIKOCTH

C. CKOPOCTB JKUIKOCTH B COCETHUX CIIOSIX UMEET OJHO U TOXKE 3HAUCHUE

D. s)xuakocTh TeueT 0e3 TpeHHs 0 HOBEPXHOCTh TPYObI (DTanoH: A)

7.11P1 U3OXOPUYECKOM OXJIAXKAEHUU I'A3A ET'O JABJIEHUME YMEHBINAETCH,

T.K. YMEHBIIAETCHI....

A) KOHIICHTpAIUsI MOJIEKYT

B) cpenHsis KuHETUYECKAsi JHEPTHSI MOJICKYJT

TpuBoasTcs THUIOBBIE BOMPOCH! U 3aanus. OLUEHOYHBIE CPEICTBA, MPEIHA3HAUEHHBIE ISl IPOBEICHUS aTTECTALMOHHOTO
MEpOIpUsATHS, XpaHATCs Ha Kadeape B JOCTATOYHOM JUIsi HPOBEACHHS OIIGHOYHBIX MPOLEIYp KOJMYECTBE BapHUaHTOB.
OILleHOYHBIE CpelCTBA MOAJEKAT aKTyalHM3alldd C YYeTOM pa3BUTHS HayKd, 0Opa3oBaHUsS, KyJIbTYpbl, 3KOHOMHKH,
TEXHHUKH, TEXHOJOTUI U colranbHON cepbl. OTBETCTBEHHOCTD 32 HEPacHpOCTPAaHEHUE COAEPKaHUS OLIEHOYHBIX CPEJICTB
cpean 00ydaroIUXCsl yHUBEPCUTETa HECYT 3aBeyIoInii Kadeipoil u nperno/jaBarenb — pa3paboTYNK OIEHOYHBIX CPEJICTB.



C) macca raza

D) 06ném raza (Ozanon: B)

8.ABCOJIFIOTHOM TEMITIEPATYPOI HA3BIBAETCS ®U3NUYECKAS BEJIMUNHA .......

A) Uzmepsiemas no mkane KensBuHa

Bg Nsmepsemas no mkane Llenscus

C) cooTBeTCTBYIOIIAS «- 273 C»

D) cootsetctBytomas O°C (Dranon: A)

9.JABJIEHME B COCYJIE C 'A30M YBEJIMUNJIN B /IBA PA3A 11 B 4 PA3ZA

})’BEHI/IUII/IJH/I ABCOJIIOTHYIO TEMIIEPATYPY I'A3A. B PE3YJIBTATE OTOI'O
BBEM:

A) ymeHnbimics B 4 pasa

B) Bo3poc B 2 paza

C) ymenbImics B 2 pasa

D) Bo3poc B 8 pa3

E) ymenbmmiics B 8 pa3

F) ne m3menuncs (Otanon: C)

10. BHYTPEHHSAA DHEPTUA OJJHOATOMHOI'O I'A3A TP UBOTEPMUYECKOM

CXATHUU:

A) 3TO0 3aBUCHUT OT TeMIIepaTypbl

B) ymenbmaercs

C) yBenuuuBaeTcst

D) ne usmensiercs (Oranon: D)

2.2 TunoBble 321aHUA /I OLIEHKU HABBIKOBOI0 00pa30BaTeIbHOI0 pe3yJibTaTa

[TpoBepsiembIil 00pa3zoBaTEIBHBIN pPE3yabTAT

Kon 1 HanmMeHoBaHue OO6pa3oBaTenbHbIN pe3yIbTaT
MHIUKATOpa JOCTUKCHHSI
KOMITETCHIUH

OMNK-1.2 :Pemaer npukinagdpie | OOy4aronmiics yMeeT: MPUMEHATh (PU3UKO-MaTeMaTHYeCKHe METOMABI [T aHalu3a H
3aJa4y C HCIOJIb30BaHUEM pelIeHus IPeIMETHO-TIPOGUITBHBIX 3a/1a4.

METOJIOB TEOPETHUECKOTO U
3CHEPUMEHTAIBHOTO
HCCIICOBAHUS

3ananme 1. Pemenue 3a1a4 Ha TeMy. 3JI€KTPOMArHUTHbIE KOJIEOAHUS U BOJIHBI. BOJHOBAs U
5 KBaHTOBAsl ONTHUKA

1.IIEPNO/J KOJIEBAHWU LC KOHTYPA UIBMEHUTCA ECJIM EMKOCTD
Kgé{ﬂEHCATOPA YBEJIMYUTD B 5 PA3 U MHAYKTUBHOCTD TAKXXE YBEJIMYUTD B 5
P
2. IEPNOJA KOJIEBAHUU LC KOHTYPA USMEHUTCA ECJIM EMKOCTD
KOHJAEHCATOPA YMEHBIIUTD B 5 PA3 U UHAYKTUBHOCTD TAKXXKE YMEHBIINUTH B
5 PA3

OMK-1.2 :Pemaer npuknagaeie | OOy4arommiicst BiajeeT: MeToiaMu (PU3MKO-MaTEMaTHIECKOTO ONMCAHHS ITUPOKOTO
3aJauyd = ¢ HCIIOJb30BaHMEM | Kiacca (U3MUECKHX SBIEHUH M IIPOLECCOB, ONPEICIIIFONINX TPUHINAIBI pabOThI
METOIOB  TEOPETUYECKOTO W | PA3IMYHBIX TEXHWYECKUX YCTPOMCTB IS PelIeHUs MPEMETHO-NTPOUIBHBIX 3a/1a4.
3CTIEPUMEHTAIBHOTO
UCCIIEIOBAHUS

3ajaHus I KOHTPOJbHBIX padoT

TeMaTHKa KOHTPOJIbHBIX PadoT (1J151 OYHOM U 3204HOM (popM 00yUeHNsT)

B xoHTponpHBEIX paborax comepxarcs 6 3aJaHMI, KaxJ0€ U3 KOTOPBIX OTBEYAET yKa3aHHOMY B
3arojJIOBKE OTJACIbHOMY pasjaeny Kkypca oOmei ¢usuku. Homep BapuaHTa KOHTPOJNBHOH paboThl
COOTBCTCTBYCT q)aMI/IJ'II/II/I, HUMCHHU U OTUCCTBY CTYACHTA.

3ajaHusl I KOHTPOJIBHOW paboThl IpeacTaBlieHbl B MeETOAMYECKHE yKa3aHUs K MPAKTHYECKUM
3aHATHAM M BBIMOJIHEHUIO KOHTPOJBHBIX PaboOT 10 (hHU3HUKE.




YCJIOBUS 3AJIAY

1.C aspocrara, Haxoxsuerocs Ha Beicore h=300 M, ynan kamenb. Uepes kakoe BpeMs t KAMEHb JIOCTUTHET 3€MJIH, €CITH:
a) adpocraT IMOJHMMAETCS CO CKOPOCThIO V=5M/c; ©) a’pocrtar OmycKaeTcs CO CKOPOCThIO V=5M/c; B) alspocrar
HETIOABIKEH.

2.KameHp OpOIIEH TOPHU3OHTAIBHO CO CKOpOCThIO V. =15 Mm/c. HaiiTu HopManbHOE (I, W TaHreHLMalbHOE

YCKOPEHHE KaMHs1 uepe3 BpeMs t= 1¢ rmocie Hadana ABUKEHHUSL.

3.Toueunsie 3apsyabl Q=20 MkKn u Q,=-10 mxKi Haxomsrtcs Ha paccrosiunu d=5 cm nmpyr ot apyra. Onpenenurtsb
HAINpsDKEHHOCTH I0JIs1 B TOUKE, YJAJCHHON Ha I1=3 CM OT MEPBOrO M =4 cM OT BTOpOro 3apsaa. OnpenenuTs Takke
cuny F, neficTByromtyto B 3T0if Touke Ha ToueuHsli 3apag Q=1 MxKo.

4. Tpu onuHakoBbIX ToueuHbIX 3apsana Q=Q,=Qs=2 uKi HaxoaaTcs B BepIIMHAX PAaBHOCTOPOHHETO TPEYTrOJIbHHUKA CO
cropoHamu a=10cm. OnpenenuTs MOAYJIb U HallpaBieHue cuiibl F, gelicTByomel Ha OJJUH U3 3apsA0B CO CTOPOHBI ABYX
JIPYTHX.

5./1Ba MOJIOKKUTENIBHBIX TOYEUHBIX 3apsina Q n 9Q 3axperiensl Ha pacctostHun d=100 cm apyr ot npyra. Onpenenurs, B
KakKoi TOYKE Ha NMpsMOMU, MPOXOJIIei depes 3apsiibl, CleIyeT MOMECTUTh TPETHH 3apsa Tak, YTOObl OH HaxXOAWICS B
paBHOBECHH. YKa3aTh, KAKOW 3HAK JOJDKEH MMETh ATOT 3apsl Ul TOTO, YTOOBI paBHOBECHE OBIIO YCTOMUYHMBBIM, €CIIH
MepeMEIIECHHS 3aps0B BO3MOXKHBI TOJIBKO BIOJIb IPSIMOM, IIPOXOIAIIEH depe3 3aKpeIUICHHbIE 3apsibl.

6. JIBa OMHAKOBO 3apsDKEHHBIX IApUKa IOABEIICHBI B OJHOW TOYKE HAa HHUTSAX OAWHAKOBOW ANMHBL IIpm 3TOM HHUTH
pasomucs Ha yron o. [lapuku norpyxator B Macio. KakoBa IIIOTHOCTE p Maciia, €CIM yroi pacxXoxXJICHUS HUTEH mpH

3
MOTPpY’KEHUU B MACJIO OCTACTCA HeusMeHHBIM? [InoTHOCTB MaTtepuajia MIapuKoB pPo= 1,5 10 KF/M3, JAUDJICKTpUICCKasA

MIPOHHUIIAEMOCTh Macia €=2,2.

7. Yerbipe oamHakoBbIX 3apsma Q1=Q,=Q3;=Qs=40 K 3akpernieHsl B BepmIMHAX KBaapaTa co cTopoHoi a=10 cm.
Haiitu cuny F, neificTByrolyt0 Ha OUH U3 3TUX 3apsAI0B CO CTOPOHBI TPEX OCTAIBHBIX.

8. Tlpu BKJIIOUEHWHW DJIEKTPOMOTOpa B ceTh ¢ HampsbkeHuemM U=220 B on motpebmser Tok [=5 A. Omnpenenuth
MOIIHOCTb, IOTpedsiemyto MotopoM, U ero KIIJI, ecnu conporusnenue R 06MoTku MoTOopa paBHO 6 OM.

9. B cetp ¢ HanpsikeHneM U=100 B Bxmroumnu KaTyniky c¢ conpotuBieHueM R;=2 kOM U BOJIBTMETpP, COCIMHEHHBIE
nocnenoBarenbHo. [Tokazanue BonbTMerpa U;=80 B. Korga karymiky 3ameHmIn Ipyroi, BoabTMeTp nokazan U,=60 B.
OmnpenenuTh conpoTuBiieHne Ry Ipyroi KaTymku.

10. 3a Bpemst t=20 c mpu paBHOMEPHO BO3pacTaloLIel CHJIE TOKAa OT HYJS JO HEKOTOPOTrO MakCHMyMa B IPOBOJHHKE
conportuBieHueM R=5 OM Beigenmiochk koamdecTBo TetoTel Q=4 k/[x. OnpeaenuTs CKOpOCTh HApaCTaHUS CHITBI TOKa,
€CJIA COMIPOTHUBIICHHE POBOAHUKA R=5 OMm.

2.3. IlepeyeHb BONPOCOB /JIsl MOATOTOBKHM 00y4AaKOIIMXCH K MPOMEKYTOYHON aTTecTAluu

(3a4eT C OLIEHKOI)

1. Cucrema orcdera. IlpolineHHBI TyTh W TepeMelieHHe. Pamnyc BEKTOp, BEKTOP CKOPOCTH, BEKTOP
YCKOpPEHHsI U CBSI3b MExAy HHUMH. CpelmHsis CKOpOCTb M CpeAHee YCKOpeHHe. TaHreHuuanbHOe U
HOPMAJILHOE YCKOPEHUS U UX CBA3b CO CKOPOCTHIO.

2. JIBWKEHHE 4YacTULBl [0 OKPYXHOCTH. BEKTOphl yrjia MHOBOpPOTa, YIJIOBOM CKOPOCTH U YIJIOBOIO
yckopenusi. CBs3b MEX]Y YIVIOBBIMHU U IMHEHHBIMU BEIUYHUHAMU.

3. Ilepssiii 3akoH HerotoHa. Ilonarue maccel. Bropoii 3akoH Hetorona. Ilonsatue cunbl. CrnoxeHue CHIL.
Tperuii 3akoH HpioToHa. I'paHHMIBI NMPUMEHUMOCTH KIACCHUECKOTO CHOCO0a OMMCAHUS JBHKCHUS
YacTHUL.

4. OcHOBHBIE CHJIBI B MEXaHUKE: CHUJIBl BCEMHPHOIO TSTOTEHUS, CHJIbl TPEHHUS CKOJBXKEHHUS, CHJIIBI
COTIPOTUBJICHUS, YTIPYTHE CUJIBI.

5. 3aKoH U3MEHEHHS U COXPaHEHHS UMITYJIbCa MEXaHUIECKOH CHCTEMBI.

6. Lentp macc. OCHOBHOH 3aKOH NOCTYIATENBHOIO ABUKEHUS LEHTPA Macc.

7. YpaBHEHHE ABI)KEHUS Tejla IEPEMEHHON MacChl.

8. 3aKoH U3MEHEHMsS KMHETHYECKOH 3Hepruu cucreMbl. PaboTa 1 MOIITHOCTB.

9. KoncepBatuBHBIE (NOTEHIMANBLHBIE) W HEKOHCepBaTWBHBIE CWibl. [loreHnumaneHas sSHeprus. Cs3b
MEXy NOTCHIMAIIBHOM SJHEPTUEN U CUION.

10. 3aKOH M3MEHEHHs U COXPaHEHUS IMOJHON MEXaHUYECKOM SHEPTHH CUCTEMBI.

11. MoMeHT uMIlyJbca MaTepUaIbHOM TOUKH. MOMEHT UMITyJIbCa MEXaHUYECKONH CHUCTEMbl. MOMEHT CHJIBI.
MoMeHT uMIyJibca U MOMEHT CUJIbl OTHOCUTEIBHO OCH.

12. 3aKOH U3MEHEHMs U COXPAaHEHUs] MOMEHTa UMITYJIbCa MEXaHUUECKOH CUCTEMBI.

13. LleHTpanapHOE CTONKHOBEHHUE IBYX YacTHIl. AOCOIOTHO yIpyToe u aOCONIOTHO HEYIPYTOe CTOIIKHOBEHHE.
CKOpOCTH YacTull NOCIe CTOJIKHOBEHUS.

14. OCHOBHO} 3aKOH BpaIllaTEIbHOTO ABMKEHUS TBEPAOT0 TeJa BOKPYT HETIOABMKHOM OCH.

15. Omnpenenenne MoMeHT uHepuu. Teopema lllTelinepa.

16. MOMEHT HHEPLMH TOHKOI'O CTEP>KHSI OTHOCUTEIILHO OCH, IEPIICHAUKYIISIPHON CTEPIKHIO.

17. MOMEHT WHEpLUH OAHOPOIHOTO NKCKA, OTHOCUTEIBHO OCH, NEPIECHIUKYISIPHOU IUIOCKOCTH IUCKA U
MPOXOJIAILIEH YEPES €T0 LIEHTP.

18. MOMEHT HHEpPLUHU OJHOPOAHOIO HIapa, OTHOCUTENBHO OCH, MPOXOASIIEH Yepe3 ero LeHTp.

19. KuHernueckas 3HEprus BpallaTeIbHOTO ABMKEHUS TBEPIOTO Tela.



20.

21.

22.

23.

24.

25.
26.
217.
28.

29.

30.
31.

32.

33.
34.

35.
36.

37.
38.

39.

40.
41.
42.

43
44,

45.
46.
47.
48.
49.

50.
51.
52.

UneanbHas sxunkocth. CTanMoHapHOE TEUCHUE HACATBHOM KUAKOCTU. YpaBHeHUE bepuymnu. Bsskas
KHUIOKOCTbD. Cuutel BHYTPCHHET'O TPCHU.

[Ipuamun  otHOocuTenbHOCTH [ammmes. IlpeoOpazoBanmst [amwtes. IIpwHIIMI OTHOCHTETHLHOCTH B
pensTuBUCTCKOM MexaHuke. [IpeoOpazosanus JlopeHna st KOOPIWHAT U BPEMEHHU U UX CIIEACTBUA.
PenstuBucrtckuit  ummynbc. [lomHass sHeprus uwactunbl. JIMHAMHUYECKHE W CTaTUCTUYECKUE
3aKOHOMEPHOCTH B (hU3HKE.

Hdedopmanms mpomonsHOTO pacTsbkeHus: (ckatusi) TBepAoro Ttena. Hampspkenue. OTHOCHTENTBHOE
ymmudenne. Koaddunuent ynpyroctu. Moayns IOnra. 3akon ['yka s pacrsokeHust (CokaTus).
Jedopmanus casura TBEpIOTO TeNa.

OmpenencHue KoJeOaHW B MEXaHMUECKOHW cucTeMme. [ apmMoHmueckwe KoneOaHWsA. YpaBHEHHE
TapMOHHMYECKUX KOJIIe0aHWH U ero pemieHue. ['eomerpudeckas WHTEpPHpETAUs TapMOHUYECKHX
KOJICOaHMIA.

dopMyIna CI0KEHUS IBYX TAPMOHUIECKUX KOJIeOaHUH.

[Ipy>XUHHBII U MATEMAaTUYECKUI MAaITHUKU.

®U3NUECKUN MasTHUK.

YpaBHEeHHE 3aTyXaloOlIUX TapMOHHYECKHX KOJICOaHW U ero perieHue. YCIOBUE CYIIECTBOBAHMS
3aTyXalonmXx KoJjieOaHwmii. XapaKTepUCTHKN 3aTyXaroIuX KOJIeOaHWH: 4acToTa, MEPHO, KOIPHHUITHEHT
3aTyXaHus, Torapu(PMHUECKUI IEKPEMEHT 3aTyXaHHs, JOOPOTHOCTb.

YpaBHEHHUE BBIHYKICHHBIX KOJCOaHUH MO/ JCHCTBUEM rapMOHMYECKU W3MEHSIOMICHCS BHEIIHEH CUIIBI U
€ro pelieHue.

SIBnenue pe3onanca. PesonancHas gacroTa.

Bonnossie aBmxkenus. [lmockas cuHycoupanbHas BoiHa. berymue u crosume BoiHbL YacroTa, JjMHA
BOJIHBI, BOJIHOBOW BEKTOp, (ha30Basi CKOPOCTh.

[Ipenmer TepmonnHamMuku. OCHOBHBIE TOHSTHS M OIpPEIEICHUS TEPMOAMHAMHUKN (MaKpOCKOMHYEcKas
CHUCTEMAa, BHYTPEHHHE U BHEIIHHUE TTapaMETPhl, COCTOSIHUE, PAaBHOBECHE, PABHOBECHBIC U HEPABHOBECHEIE
COCTOSIHHSL, TIPOIIECC, PABHOBECHBIE 1 HEPABHOBECHBIE MTPOIIECCHI).

O6mee Hayano TepMoguHaMUKH. [loHATHE SMITMPHYECKOM TeMIepaTypHl.

OCHOBHBIE TTOJIOKEHUST KHHETHYECKON TeOpUH UICATBHOTO Ta3a. Y paBHEHHE KHHETUIECKOW TEOPHH Tra30B
JUISL TaBIICHUS.

Pacnipenenenue sHEPTrUU MOJIEKYJ IO CTENICHSAM CBOOO/TBI.

3akoH MakcBemia 0 pachpeaeieHUd MOJIEKYN HICAThHOTO Tra3a M0 CKOPOCTSIM M SHEPTHSIM TEIJIOBOTO
JIBKEHUSL.

Bapomerpuueckas ¢popmyna. Pactipenenenue bonpimana.

BuyTpenHsis sHeprusi TepMoauHaMuuecko cuctembl. [lepBoe Hauano TepmoauHamMuku. Dopmyna ajis
paboThI uaeanpHOTO rasa. I'paduueckoe npencTaBieHne padoOTHI rasa.

TennoeMKoCTh TEPMOJIUHAMUYECKON CUCTEMBI. Y IeNbHAs U MOJISIpHAS TEIUIOEMKOCTU. TermnoeMKoCTh B
M30XOPHYECKOM W M300apHUYECKOM IMPOIEccax M CBSI3b MEXAY HUMH. BHyTpeHHSS 2Heprus uaeasbHOTo
rasa.

Amnabatuveckuii mpolece U ero ypaBHenue. PaboTa raza npu anquabatnyeckoM mpoliecce.
ITonuTtponuyeckuii NpoLECC U €r0 ypaBHEHUE.

WneanbHblii 1 peanbHbli Ta3bl. Y paBHeHus MeneneeBa-Kianeiipona u Ban-nep-Baanbca. BuyTpeHHss
SHEPTHs PeabHOTO Ta3a.

BTopoe Hauano TepMOIUHAMUKH B PA3TUIHBIX (OPMYITUPOBKAX.

OO6patumblie 1 HeoOpaTuMble Tiportecchl. [TorsaTue saTponmu. CBoiicTBa 3HTpOIHH. DOPMYITHPOBKA
BTOpPOTO Hayalsla TePMOJMHAMHUKHY C UCTIOIh30BAHUEM MOHATHUS SHTponuu. Teopema Heprera.

OHTpONHS UIEATHHOTO rasa.

Tennosbie MamuHbl. KIT/] TernoBoi MallvHBbI.

Iukn Kapuo. KITJI nukna Kapuao. Teopema Kapho.

CraTtucTUYeCcKUid CMBICI SHTPOIHUH.

DneKTpUIecKre 3apsasl U uX cBoricTBa. 3akoH Kymona. HampspkeHHOCTD 3IIEKTPOCTaTUYECKOTO OIS,
IIpuHIMT Cynepno3uIuu dIEKTPOCTATUUECKUX TOJICH.

Teopema ["aycca uist 31€KTPOCTATHIECKOTO TIOJISI B BAKYyMe.

IIpumenenue TeopeMsl ['aycca k pacyeTy HEKOTOPBIX SIEKTPOCTATUYECKUX MOJICH B BaKyyMe.
Hupkyisius BEKTOpa HAMPSHKEHHOCTH AJIEKTpOCTaTHIeCcKoro moist. Teopema o mupkysinud. [loTenmman

QJICKTPOCTATUYCCKOTO ITOJIA. CBs3b MOTCHIHAJIa U HAIIPSIZKEHHOCTH.

53.  DOnextpuueckuil tunons. [lone aumons.

54.  Jwanexrpuxu. Ilonspuzanus quaiekTpukos. Bekrop nosspusanuu. HanpsokeHHOCTD 10JIS B
TUDIIEKTPHKE.

55.  DOnekTtpuueckoe cMmemeHue. Teopema ["aycca 11 BEKTOpa 3JEKTPUIECKOTO CMEILEHUS.

56.  YcnoBus Ha TpaHUIIE pa3zienia IByX AUIIEKTPUIECKUX CPel.

57.  TIpOBOJHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

58.  DnekTpudeckas eMKOCTh YEAUHEHHOr0 MpoBOAHKKA. KoHIeHCaTOPBI. DIIEKTPOEMKOCTh KOHIEHCATOpa.
59.  DHeprus CUCTEMBI 3aps0B, yEAUHEHHOTO MPOBOJHUKA U KOHAECHCATOpa. DHEPTHUS IEKTPOCTATHUECKOTO
OIS,

60.  DIEKTpUYECKHUH TOK, CHJIa ¥ INIOTHOCTH TOKA.

61. 3axon Oma. ComnpoTuBieHre NTpoBOJHIKOB. PaboTa 1 MomHOCTE. 3akoH Jxoyns-JIeHna.

62.  CTopoHHHE CHIIBL. DIEKTPOABIKYIAs CHIa U HalpsbkeHue. 3akoH OMa J1s HEOAHOPOAHOTO y4acTKa
LETH.

63. IlpaBuna Kupxroda ans pa3BeTBIEHHBIX LIETIEH.



64.  DIEKTpOnmpoBOAHOCTh MeTayioB. Hocutenu Toka B MeTaymuiax. HeocTaTOYHOCTh KilacCH4ecKoi
3IEKTPOHHOU TEOPUH.

65.  DIEKTPUYECKUN TOK B BaKyyMe. TepMOdJIeKTpOHHAS IMHUCCHSL.

66.  YpoBeHb Depmu. DIEMEHTHl 30HHOW TEOPUH KPUCTAIIOB. 30HHAS CTPYKTYpa SHEPT€TUYECKOTO CIIEKTpa
3JIEKTPOHOB TBEPOTO TENA.

67. MarauTHoe NoJIe U ero XapakTepucTHKU. MaruutHas nHaykius. 3akoH buo-Casapa-Jlamnaca.
MarnuTHoe noJsie ABMXKyLerocs 3apsana. 3akod Ammnepa. Cuna Jlopenua.

68.  Teopema 0 HIUPKYJSAIUU BEKTOPA MATHUTHOM MHTyKIIUU.

69.  IloTok BekTOpa MarHUTHON UHAYKIMH. TeopeMma ['aycca i1t BEKTOpa MarHUTHON MHAYKIMH.

70. MarHuTHOE€ oJie COJICHOU 1a U TOPOUA.

71.  PaboTa 1o nepeMenieHro MPOBOJHUKA U KOHTYPa C TOKOM B MAaTHUTHOM TIOJIE.

72.  DHeprus MarHUTHOTO IOJI.

73.  MarauTtHoe 1noJie B BeulecTBe. SIBIeHne HaMarHu4MBaHus. BeKTop HAMarHU4E€HHOCTH.

74.  BexkTop MarHUTHOW MHAYKIMH B BEIICCTBE.

75.  HampspkeHHOCTh MATHUTHOTO MOJIsl. MarHuTHas BOCIPUUMYHUBOCTD U MarHUTHAsI IPOHUIIAEMOCTbD.
Teopema 0 HUPKYJIALUH IS BEKTOPa HAMPSKEHHOCTH MarHUTHOTO TTOJISL.

76.  YciIoBuS AJI1 MATHUTHOTO MOJISl HA TPaHUIIE pa3liera IByX MarHeTUKOB.

77.  Jlmamarneruxu u napamarsetuku. @eppoMarHeTHKH U UX cBoicTBa. [Ipupona dpeppomaranernsma.

78.  SIBneHHe 3NMEKTPOMAarHUTHON MHAYKIMK. 3akoH Dapanes M ero BHIBOJ U3 3aKOHA COXPAHEHUS YHEPTHH.
79.  MHAYKTUBHOCTH KOHTYpA. SIBICHHE CAaMOUHIYKIUH.

80.  Toku mpu pa3MbIKaHUM U 3aMbIKaHUU Lienu. B3auMuas nnaykuus. Teopema B3aMMHOCTH.

81.  BuxpeBoe anekrpuueckoe noise. Tok cMelneHus.

82.  YpaBHeHusa Makcsemia 4Jis 3J€KTPOMarHUTHOTO II0JISL.

83.  KomnebaTenpHBIN KOHTYp. YpaBHEHHE KOJICOaHMH B KOJIeOATETHHOM KOHTYPE U €r0 PeIIeHue.

84.  BbIHYXIEHHBIE EKTpUUYECKUE KoJieOaHus B KoJeOaTeIbHOM KOHTYpe. SIBlieHHe pe30HaHca.

85.  IlepemeHHBIH AIeKTpUUYECKUI TOK. MOIIIHOCTD, BhIIENIAEMas B LIETIH IEPEMEHHOT0 TOKa. JlelcTBytolue
3HAUEHUS TOKA U HAIPSDKECHHUS.

86.  DmexTpoMarHuTHbIE BONHBIL J(uddepeHnnanpHoe ypaBHEHHE JIEKTPOMATHUTHOMW BOJIHBI U €T0 PElICHHE.
Bexrop IloitTuHra.

39.  CseToBbI€ Ty4H. 3aKOHBI reoMeTpudeckoi ontuku. [punnun depma.

40.  LentpupoBanHble onTrdeckue cucteMbl. JIna3el. @opmysa ToHKOM muH3EL [locTpoeHne n3o0paxeHuii B
JIUH3aX.

41.  KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. HTepdepeHus cBeta. Y cioBrue MakCUMyMOB
Y MUHAMYMOB. MeTozpl HaOIro1eHnsT HHTephEPEHIINHU CBETa.

42.  UnurepdepeHnns cBeTa B TOHKUX IUIEHKAX M MJIACTUHKAX.

43.  Kompua HeroToHna.

44,  Jludpakuus cBeTOBBIX BOJIH. Meton 30H DpeHens.

45.  Tudpaknus OpeHens Ha KPyTIoM OTBEpCTHH H qucke. Crimpans Openerns.

46.  JIudpaxumus OpayHrodepa Ha OJTHON HIeNH.

47.  Nudpaxuus Opaynrodepa Ha quPpaKIHOHHON peLIeTKe.

43.  Jluctepcust cBeTa. DNEKTPOHHAS TEOPHSI TUCTIEPCHH.

49.  EcTecTBeHHBIN U NoMApU30BaHHbIN cBeT. [lonspusalius cBeTa Ipyu OTPAXKEHUU U MPETIOMJICHUH Ha
TPaHUIIE BYX TUAICKTPUKOB.

50.  [onsgpusarus cBeTa mpy MPOXOXKIEHUH Yepe3 aHU30TPOITHbIE KPUCTAILIHI.

51.  TemnnoBoe U3yYEHHUE U €r0 XapaKTePUCTUKU.

52.  3akoHBI TeruIoBoro M3nmydeHus (3akoHbsl Kupxroda, Credana - boneiimana, Buna, popmynsr Penes-
Jxunca u [1nanka).

53.  ®doroaddexr. 3akonsl hoTordhexTa U UX OOBSICHEHUE ¢ TOUKU 3PCHHS KBAHTOBOM TCOPHH CBETA.

54.  Dddexr KommnToHa u ero aneMeHTapHas TEOPHSL.

55.  Pa3Butue mpencraBieHuil o cTpoeHnH aroMa. bopoBckas Teopus BOAOPOAONOJ00HOTO aToMa.

56.  KopmyckyligapHO-BOJIHOBOI Ayaliu3M CBOMCTB BellecTBa. BoyHbl g€ Bpoiins u ux cBoiicTsa.

57.  CooTHomIeHHne HeomnpeaeneHHocrel I ei3endepra.

58.  BomHOBas (hyHKIUS U €€ CTATUCTHYECKUN CMBICIL.

59.  OGmee ypaBuenue lllpeaunrepa. Ypasuenue Llpenunrepa 1uis cTaiioOHapHBIX COCTOSTHHUM.

60. Yacruia B 0IHOMEPHOU MOTEHIIMAIBHOM sIME.

61.  IIpoxokaeHHe YacTHUIleH MOTEHIUAIBHOTO Oapbepa.

62. Bopopononono6Hsie aToMbl. DHepreTrueckre ypoBHU. [loTeHunans: Bo30yXaeHNS 1 HOHU3ALIH.
CrexTpsl BOAOPOIOTIOIOOHBIX aTOMOB.

63.  HepasmuummocTh OAMHAKOBBIX YaCTHI B KBaHTOBOM MexaHuke. [Tpuamum [Taymu. Ctpykrypa
SHEPreTUYECKUX YPOBHEN B MHOTO3JICKTPOHHBIX aTOMAaX.

64.  Tunel cBsI3ed IEKTPOHOB B aTOMAax.

65.  Mouekyna Bogopoaa. dusnyeckas mpupojia XuMuueckol cBs3u. MoHHas U KOBaJieHTHas CBSI3H.

66.  DIEKTPOHHEIE, KoeOaTebHbIE U BpaIlaTelIbHBIE COCTOSHUS MHOTOATOMHBIX MOJIEKYJ. MoJIeKyIsipHbIe
CHEKTPBI.

67.  DneMeHTHl KBaHTOBOM TEOPUHU U3ITyUeHUS. BbIHYK/I€HHOE U CIIOHTaHHOE H3nydeHue (GpotoHoB. [IpuHImNI
paboTHI KBaHTOBOTO T€HEPATOPA.

68.  CTpoeHue aTOMHOTO Aapa. Mozenu snpa. SnepHble peakiui. 3aKOHbI COXpaHEHU B SAEPHBIX PEaKLIUAX.
69. PapnoaktuBHbIe peBpaienus saep. Peakius aaepHoro aenenusd. Llennas peakuus genenus. SnepHbii
peakrTop.



70. 9J'IGMCHTapHLIC YaCTHUIBI ¥ UX B3aUMOJICHCTBUS.

3. MeTtoauueckue MaTepHuaJibl, ONpees0Iue NPoueaIypy U KPpUTePUU OLleHUBAHUS
c¢hopMHUPOBAHHOCTH KOMIIETEHUIMA NMPHU MPOBEACHUN MPOMEKYTOYHOM aTTeCTAMHA

Kputepun ¢popmMupoBaHusi olleHOK 10 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBbIX 3aaHUM

- OLICHKAa «OTJIMYHO» BBICTABISIETCA 00yUaroIIEMyCsl, €CJIM KOJUYECTBO MIPABUIBHBIX OTBETOB
Ha Bompockl cocTaisieT 100 — 90% ot obimero o6bEmMa 3aJaHHBIX BOITPOCOB;

- OLIEHKa «XOPOILO0» BBICTABIIAETCS 00y4aroIIeMycs, €CIM KOJUYECTBO MPaBUIBHBIX OTBETOB
Ha BOMPOCkHl — 89 — 76% oT 0011ero 00bEMa 3aJaHHBIX BOIIPOCOB;

- OICHKa «YyHOBJIETBOPUTEJIbHO» BBICTABISETCS O0OydYaroleMycsi, €eClIu KOJIMYECTBO
NPaBUIBHBIX OTBETOB HA TECTOBBIE BONPOCH —75—60 % oT o0miero oobEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKa «HEeY/0BJIETBOPUTEJbHO» BbBICTABIsETCS OOydYaloIEeMycCsl, €CIH KOJIMYECTBO
NpaBUIBHBIX 0TBETOB — MeHee 60% oT o01iero 00bEMa 3aJaHHBIX BOIIPOCOB.

Kputepun ¢popMupoBaHusi OlIEHOK 1O pe3y/JbTaTaM BbINOJHEHUS 3aJaHUMH

«OTJIMYHO/32a4TE€H0» — CTAaBUTCS 3a pPAa0OTy, BBINOJHEHHYIO IOJHOCTBIO 0€3 OIIMOOK U
HE/I0YETOB.

«Xo0po1o/3a4TeH0» — CTaBUTCs 32 pabOTy, BHIIOIHEHHYIO MOJIHOCTHIO, HO MPH HAJIMYMUU B HEH
He 0oJiee 0THOM HErpyOoi OITMOKM M OJTHOTO HEJ0UeTa, He 0oJiee TPeX HEeJ0UETOB.

«Y10BJIETBOPUTEIBHO/3aUTEHO» — CTaBUTCS 3a paboTy, ecin OOydarouuiics NpaBHIBHO
BBITIOJIHWJI He MeHee 2/3 Bcell pabOTHl WM JOMyCTHJI He Oosee OJHOM rpy0oil OommOKH M IBYX
HEZ0YEeTOB, He Ooniee O HOU TpyOoit 1 0HON HerpyOoii omuOKU, HE Ooiee TpeX HerpyObIX OMMOOK,
OJIHOU HErpy0oil OITMOKY U ABYX HEJIOUYETOB.

«HeynoBJjieTBOPUTE/ILHO/HE 3a4YTeHO» — CTAaBUTCS 3a paboTy, €CIM 4YHCIO OIIMOOK H
HE/I0YETOB TPEBBICHUIIO HOPMY JIJISl OLICHKU «YyJIOBJICTBOPHTEIHHOY HIIU MPABUIBHO BHITIOJIHEHO MEHEE
2/3 Bcelt pabOTHI.

Buowvl owuboxk:

- 2pybbie OwuUOKY: He3HAHUEe OCHOBHLIX NOHAMUU, NPAGU]l, HOPM, He3HAHUEe NPUeMO8 peuleHus
3a0ay;, owubOKY, NOKA3bI8AIOWIE HENPABUTLHOE NOHUMAHUE YCI08US NPEONOHCEHHO20 3A0AHUA.

- He2pybbvie ouUOKU: HemoYHOCIU YOPMYTUPOBOK, ONpedesieHUll; HePAYUOHAIbHBIL 8b100p X00a
peutenus.

- Heooyemvl. HepayUOHAIbHbIE NPUEMbl GbINOIHEHUS 3A0aHUs; OmoeNbHble NOZPeUHOCU 8
Gopmynuposxe 6b180008; HeOPeNCHOE BbINOIHEHUE 3A0AHUA.

Kputepun ¢popMupoBaHusi 011eHOK N0 32a4eTy ¢ OLEHKOM

«OTJIMYHO/32a4TEeHO0» — CTYAEGHT npuoOpen  HEoOXOIUMblE yMEHUS U HaBBIKH,
MNPOACMOHCTPHUPOBAJI HABBIK MNPAKTHYCCKOI0 MNPUMCHCHHA IIOJTYUYCHHBIX 3HaHHfI, HEC OOIYCTHUJI
JIOTMYECKUX U (PAKTUYECKUX OUIMOOK

«Xopowmo/3auTeHo0» — CTYIEHT MmpuoOpen  HEOOXOAMMBIE YMEHHS U HaBBIKH,
IPOJEMOHCTPUPOBA] HABBIK IPAKTHYECKOTO MPUMEHEHHMsS MOJYYEHHbIX 3HAHWH; JOMyCTHII
HEe3HAYUTEJIHLHBIE OIIMOKHA U HETOYHOCTH.

«Y 10BJIETBOPUTEIBbHO/3aUTEHO» — CTY/IEHT JIOMYCTUJ CYILIECTBEHHbIE OILIUOKH.

«HeynoB/ieTBOpUTEJIbHO/HE 3aYTEHO» — CTYACHT JAEMOHCTPUPYET (parMEHTapHbIE 3HAHUS
U3y4aeMoro Kypca; OTCYTCTBYIOT HEOOXOJUMbIC YMEHUS U HAaBBIKH, JOIYIIEHBI TPYObIE OIIMOKY.



