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JIuceT perncrpannn u3MeHeHu M AONOJHER U

Ne | Paspen Kparkoe coneprcatue Jara. No [Toanwuck
n/n | nporpam W3MEHEHU/AONONHEHUS nporokona | 3aB.kadeapon
MBI 3acenanus
Kadeaps 2
1 8 AkTyanuzauus yuebHO-METOAUUECKOTrO U 05.09.2019
uH(OpMALMOHHOTO obecneueHus Nel
2 8 AKTyanusauus yuyeGHO-METOANYECKOTO U 01.09.2020 [~
uHdopmMauronHoro obecrneyenns Nel
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1 Iesm ocBOEHMSI AW CIMIIJIMHBI

[lenssMu OCBOEHUS TUCHMILIMHBI «(PU3UKa» SBISIFOTCA: paclIMpeHHs] 00ydJaroluMuUcs Bila-
JICHUs HaBbIKAMM aHAJIM3a U CHHTE3a B XOJI¢ TOIYYEHHUs MPEJCTaBICHUHA O (yHIaMEHTAILHOM
CTPOCHUU MaTepuy U (pU3MUYECKUX NMPUHLKIAX, JISKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa; NpuoOpeTeHHe HAaBBIKOB HCIIONB30BaHUS (DPU3MKO-MATEMaTHYECKOTO
anmapara Uil peleHus 3ajad B NpOoPecCHOHATbHON AEATENbHOCTH; HAaydUTCS HCIOJIb30BaTh
OCHOBHBIE IOHATHS, 3aKOHBI U MOJIETIN TEPMOJAUHAMUKY, XUMAYECKON KUHETUKH, IIEPEHOCA TEIl-
Ja ¥ Macchl JIs pellieHHs] MHXXEHEPHBIX 3a/1a4; (JOpMUPOBAHHE y CTYAEHTOB COBPEMEHHOIO €c-
TECTBEHHO-HAay4YHOI'0 MUPOBO33PEHU; PACIIMPEHUE HAYYHO-TEXHUYECKOIO KPyro3opa.

2 MecTo TUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
MOJATr0TOBKM 0akaJjiaBpa

JuctumimHa «(u3uKa» BXOJIUT B 0a30BYI0 4acTh 010ka 1 00pa3oBaTensHOM MPOrpaMMEI.

Jis v3ydeHusi TUCHUIUIMHBI HEOOXOAMMBI 3HAHMSI, YMEHHUs, BIaJAeHUs, CHOPMUPOBAHHbBIE
B pe3yiIbTaTe M3YyUCHUs JUCHUIUINH «(PU3NKA», «MATEMATHKa» M «XHMHUS» B paMKax CpeIHel
00111e00pa3oBaTeIbHON IITKOJIHI.

3HaHUS, YMCHUS, BIAJICHUS, MIOJTYICHHBIC PU U3YyYCHUH JAHHOW JUCIHMILIUHBI OYAyT He-
00XOIUMBI ISl M3Yy4YEHUS AMCUUIUIMH «DJEKTPOTEXHHKA M JJEKTpOHUKa», «Temnodusukay,
«Metarmyprudeckas TeIIOTEXHUKaY.

3 Komnerenunu o0y4awomerocsi, popmupyemMbie B pe3yJibTaTe 0CBOCHHUSA
AUCHUIIMHBI M MJIAHUPYEMbIe pPe3yJbTaThl 00yUeHust

B pe3yibTaTe OCBOCHUS NUCHUIIINHBI «Du3uKa» 06yqa101u1/117lc;1 JOJIKCH O6J'IaIlaTL (@) (o
AYIOIMMHA KOMIICTCHISAMMU

CrpyKTypHBII
AIIEMEHT [Tnanupyemble pe3yabTaThl 00yUEeHUS

KOMIICTCHITHH

OIIK-4 TOTOBHOCTH COYETATHh TEOPUIO M MPAKTHUKY /IJIsl pellleHUsI HHKeHEePHBIX 3a-

aa4

3Harb —  OCHOGHbLE ONPeOeNeHUsl U NOHAMUSL MEXAHUKU, MONEKYISAPHOU UUKU U
MepMOOUHAMUKYU, DIEKMPOOUHAMUKU, ONMUKU, AMOMHOU U 10ePHOU u3UKU;
—  OCHOBHblEe MUNbL PUULECKUX 3a0aU;

Ymern — 00cyscoamsb cnocobwl I¢hghekmuHo2o pewerus GuauLecKux 3a0a4;
— pacnosHasamv d¢hchekmusroe peuierHue om HedahpekmusHo2o,

Braznets —  HABbIKAMU U MEMOOUKAMU 0000WeHUs Pe3)IbMAMO8 PeUuleHUsl,

SKCI’lepMMeHmaJleOﬁ ()eﬂmeﬂbHocmu;
— cnocobamu OYEHUBAHUA 3HAHUMOCMU U npakmuqecmd npueodHocmu
NOJIYYEHHbIX pe3yiibmamoes,

—  npogheccuoHanbHbLIM A3bIKOM NPEOMEMHOU 001acmuy 3HAHUSA,

IIK-1 cnocoGHOCTHIO K AaHAJIN3Y U CHHTE3Y

3HaTh —  OCHOBHble onpeodeieHusi U NOHAMUSL pa30enos usuKu;
— OCHOBHble (puzuiecKue 3aKonbl,

VYmetn —  GblOeAMb OCHOBHbBIE (PU3UYECKUE 6NeHUsL NPU PACCMOMPEHUU HUUYECKUX
3a0ay;

— 00cyscoamsb cnocobwl I¢hghekmusrHo2o pewierus uuyeckux 3a0ay;

— pacnosnasamv 3¢hghekmugroe peuieHue om HedpheKkmusHo2o,

—  00vsACHAMb usurecKue 61eHUs. C MOYKU 3PEHUS OCHOBHBIX 3AKOHO8 (Pu3u-
KL,




CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHIINHU
—  KOppPEeKmHO 8blpajdicams U ap2yMeHmupo8aHHo 000CHOBbIBAMb NOJONCEHUS
OCHOBHBIX (DUBUYECKUX MeopUl.
Braners —  cnocobamu 0eMOHCMpayuy yMeHus aHaIu3upo8ams QusuieckKue sa6ieHus u

3AKOHOMEPHOCTIL,

HABLIKAMU U MEMOOUKAMU 0000WEHUsL Pe3VIbMAaAmOo8 8bINOIHEHUs
abopamopuwix pabom,

Cnocobamu OYeHUBAHUS 3HAYUMOCIU U NPAKMUYECKOU NPUOOHOCIU
NOJYHUEHHBIX PE3YIbMAmos;

IIK-3 roroBHOCTH HCHOJIL30BATH (l)I/I3I/IKO-MaTeMaTI/I'leCKI/II71 anmnapar aJist pelieHust 3aja4,

BO3HHKAKIINX B X0/1€ NP0} eCCHOHATbHOI 1eATeTbHOCTH

3HaTh —  OCHOBHblEe MemOoObl peuteHusi PuUYecKUx 3a0au,
—  OCHOBHbIE 3aKOHbI 00Well pusuKu

YmeTb —  6bl0eNAMb OCHOBHbIE (hu3UdecKue A6leHUs NpU peueHun QuaUIecKux 3a-
oau;
—  KOPPEKmHO (Popmyauposams u apeymeHmupo8aHHo 0OOCHOBLIEAMb He0O-
XOOUMOCHb NPUMEHEHUsL OCHOBHBIX (DUUUECKUX 3AKOHO8 NpuU peuleHuu usu-
YyecKux 3a0ad.

Bnaners — cnocobamu 0eMoHCmpayuy yMeHus: GHAIU3Upo8ams NPUPOOHblLe SA8NEHUS,

—  MemoOdamu pewieHus puauveckux 3a0a4;

HABLIKAMU U MEMOOUKAMU 0000WeHUs: pe3yTbmamos peueHus,
9KCNEPUMEHMATIbHOU 0esIMeNbHOCIU

cnocobamu OYeHUBAHUS SHAYUMOCIU U NPAKMUYECKOU NPUS0OHOCMU
NOJIYYEeHHbIX Pe3yIbmamos;

IIK-4 roToBHOCTH HCHOJH30BATH OCHOBHBIE NMOHATHSHA, 3AKOHBI U MOJACJIH TEPMOAUHAMMU-
KH, XMMHYeCKOoil KHHETUKH, IIEPECHOCA TCIJIa 1 MACChI

3HaTh —  OCHOBHble OnpeodesieHUs U NOHAMUSL MOJEKYIAPHOU QUIUKU U MEPMOOUHA-
MUKU,

YMerb —  KOPPEeKmHO 8blpadcams U ape2yMeHmupo8aHHo 000CHOBbIBAMb NOJIONCEHUS
MOJLEKYNAPHO-KUHEMUYECKOU MeopUU U mepmMoOUHAMUKU.
—  pewams 3a0a4u no MKT, mepmoounamuku u menio-, MacconepeHocy.

Bnagets _

npogheccuoHanbHbvIM A361KoM npeomemuou oonacmu suanus MKT, mepmo-
OUHAMUKU U MENN0-, MACOONEPeHoca,




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

OO01mmast Tpy10eMKOCTh TUCHUIUTHHBI cocTaBisieT 10 3aueTHbix enunuil 360 akaj. 4acoB, B TOM YHUCIIC:

— KOHTaKTHas pabota — 195 akas. 4acos:
— aynurtopHas — 187 akaj. 4acos;
— BHeayauTOpHas — 8 akaJl. 4acoB

— caMocTosATeIbHas padora — 93,6 akaj. 4acoB;

— TMOATOTOBKA K 3k3aMeHy — 71,4 akaj. yaca

AyauTopHas
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1. QusuuecKkue 0CHOBbL MEXAHUKU
2 |2 2/11 14 OIIK-4-3yB
1.1. Kunemaruka nocTynareiabHOro u TMOArOTOBKA K JIEKLIAM; NPAKTHYE- | MHMBHYATLHBIC IOMAMIHHE | o o
BpAILaTEIbHOIO JBUKCHUM CKHM 3aHATUSAM; KOHTPOJIIO; 3anaun; AKP M
IK-3-3yB
2 |1 1 |4 nHauBHayanbHble qomaiHue |OIIK-4-3yB
HOJrOTOBKA K JIEKLUSAM; IPAKTHYE-
1.2. /lnHamMuKa NOCTYyNaTEIbHOTO IBUKEHUS 3anaun; AKP IIK-1-3yB
CKUM 3aHATUSAM; KOHTPOJIIO;
IK-3-3yB
2 | 1| 214 1 |4 HOJTrOTOBKA K JIEKIIMAM; J1a0. 3aHsA-  |3amuTa JadopatopHbix padot|OIK-4-3yB
1.3. JIlunamuKa BpaImaTeIbHOTO JBMKEHUS TUSIM; IIPAKTUYECKUM 3aHATUSIM; Ned; unnuBunyansusie no-  |[K-1-3yB
KOHTPOJIIO; Maniaue 3anaun; AKP I1K-3-3yB
2 | 2| 311 | 2/11X |6,15 |moaroroBKa K JEeKIHsM; J1a0. 3aHs- |3amuTa mabopaTopHbix pador|OIIK-4-3yB
1.4. 3akoHBI COXpaHEHUSI B MEXAHUKE TUSIM; IPAKTUYECKUM 3aHATHSM; Nel; unpuBunyansusie no-  |IK-1-3yB
KOHTPOJTIO; Maniaue 3amgaun; AKP I1K-3-3yB
2 | 2| 4114 | 2/11 |5 MOJIrOTOBKA K JIEKIMSIM; J1a0. 3aHs-  [3amuTa nabopatopHbix padot|OIK-4-3yB
1.5. Mexanuueckue kKojaeOaHHs ¥ BOJTHBI
THUSIM; IPAKTAYECKUM 3aHITHSM; No5, No7; munpuBnnyanesasle  |IIK-1-3yB
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KOHTPOIJIIO; JomariHue 3agaan; AKP IIK-3-3yB
P y
2 |1 2 |4 HONFOTOBKA K JeKIMAM: paxTue. | AHBHAYATBHBIC TOMAIIHHC OIIK-4-3yB
1.6. Dy1eMeHThI PENATUBUCTCKON MEXaHUKH 8 LM TID 3anaun; AKP IIK-1-3yB
CKHUM 3aHSITHSAM; KOHTPOJIIO; TK-3-3y8
Htoro no pazneny 1 2 |9 931 | 10/31 |27,15 OT4eTsl 110 1a60PaTOPHBIM
paboTaM, HHIMBUIYATHHBIM
nmomamHuM 3agadam; AKP
2. Cmamucmuueckan Qu3uka u mepmoou-
HAMUKAQ
2 | 2| 211 | 1/11 |4 OIIK-4-3yB
HOJTrOTOBKA K JIEKIMAM; J1a0. 3aH4-  |3amuTa 7a00paTOpHBIX paboT NK-1-3v8
2.1. Cratucrtuueckas (pusmka THSIM; IPAKTUYECKUM 3aHATHSIM; Nell; unnuBuyanbHBIE 10- MK-3 3yB
KOHTPOIJIIO; Mamiaue 3anaun; AKP TK-4 3§B
2 |1 1 |4 OIIK-4-3yB
2.2. MonexkysipHO-KMHETHYECKasi TEOpHUs HOJTrOTOBKA K JIEKIMAM; npakTude- |MuauBunyansHble nomaniaue |IK-1-3yB
HAealIbHOTO ra3a CKHM 3aHSATUSAM; KOHTPOJIIO; 3amaun; AKP IMK-3-3yB
IK-4-3y
2 | 2| 421 | 2/11 |6 OIIK-4-3yB
MOATOTOBKA K JICKITUSAM; J1a0. 3aHs-  |3amuTta Ja00paTOpHBIX padoT
2.3. IlepBoe 1 BTOpO€E Havana TEPMOJUHAMMU- IIK-1-3yB
. TUSAM; IIPAKTUYECKUM 3aHATHUAM; Nel4, Nel5; nunauBuayanb- MK-3-3y8
KOHTPOJIIO; HbIe nomamnnue 3agaun; AKP
poTIo; g g I1K-4-3yB
2 |1 1 |4 OIIK-4-3yB
MOJITOTOBKA K JICKIHSIM; TIpakTHye- |VHIuBUAyaTbHBIC TOMAITHUE
2.4. TennoBble MAIIMHBI, IIUKIIBI. IIK-1-3yB
CKHUM 3aHITHUSAM; KOHTPOJIIO; 3agaun; AKP IIK-3-3y8

7
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IIK-4-3y
2 |1 2 /11 |5 OIIK-4-3yB
MOATOTOBKA K JIKIUAM; J1a0. 3aHsA-  |3amuTa JabopaTopHBIX padoT K-1-3ve
2.5. SIBnenus nepeHoca. THUSM; TIPAKTHYICCKUM 3aHSITHSIM; Nel2; maauBHIyaIbHEIC J10- HK-3-3§B
KOHTPOJIIO; MamaHue 3agaan; AKP
P ’ A, I1K-4-3yB
2 |1 1 |4 OIIK-4-3yB
2.6. CpolicTBa TBEPIBIX U KUIKHUX TEJ, I1O- IOJrOTOBKA K JICKIIMAM; IpakTude- |MHAUBHIYyaibHble qoMamHue |[K-1-3yB
BEPXHOCTHOE HATSIKECHHUE. CKHM 3aHSATUSAM; KOHTPOJIIO; 3amaun; AKP ITK-3-3yB
IMK-4-3y
Wroro no paznery 2 2 | 8| 831 | 731 |27 OTueTsl M0 1a00OPaTOPHBIM
paboTtam, UHIUBUIYATHHBIM
momamHuM 3agadam; AKP
Hroro 3a cemectp 2 |17 |17/6M | 17/6M |54,15 3K3aMeH
3. Jnekmpuuecmeo u MazHemu3m
3 | 2| 4114 1/11 |2 MOATrOTOBKA K JIEKIHAM; 1a0. 3aHg- |3amura 1adopatopHbix padot|OIIK-4-3yB
3.1. DnekTpocTaTuyecKoe MmoJie B BaKyyme u patop p y
B'Bé eCTRO THSIM; TIPAKTUYECKUM 3aHATUSIM; Ne21; nnpuBunyansnsie no- |IK-1-3yB
m KOHTPOJIIO; MatrHue 3agaun; AKP ITK-3-3yB
3 |2 211 1 1 MOJITOTOBKA K JICKIHM; J1a0. 3aHs- OIIK-4-3yB
3.2. [IpoBOHUKY U AUDICKTPUKH B DJIEKTPH- WuauBuayanbHbIe TOMAIIHAE
THSIM; IPAKTUYECKUM 3aHATHSIM; IIK-1-3yB
YEeCKOM I10JIE 3agaun; AKP
KOHTPOJIIO; I1K-3-3yB
3 | 3| 511 | 2/11 |3 MOATOTOBKA K JIeKUUAM; 1a0. 3aHsa- |3amuTa maboparopusix padot|OIK-4-3yB
3.3. IloCTOSAHHBIN INEKTPUUECKUN TOK THSIM; IPAKTUYECKUM 3aHATUSIM; Ne24, Ne26; nungusunyans-  |[IK-1-3yB
KOHTPOJIIO; Hble qomamHue 3aaaun; AKP |ITK-3-3yB

8




AynutopHas s ’c;g DE
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3 12| /11 | 2/11 |1 IIOJrOTOBKA K JEKIUIM; J1a0. 3aHs]- OIIK-4-3yB
3.4. MaraurocTatu4eckoe 1oJie B BAKyyme 1 WuauBuyanbHble JOMAIIHUE
TUSIM; IPAKTUYECKUM 3aHATUSIM; IIK-1-3yB
B BEIIIECTBE 3amaun; AKP
KOHTPOJIIO; I1K-3-3yB
3|2 1 2 1 IIOJrOTOBKA K JEKIUIM; J1a0. 3aHs]- VH MBIV ATBHBIE TOMALIHIE OIIK-4-3yB
3.5. DnekTpoMarHuTHas UHIYKIUS TUSAM; IPAKTUYECKUM 3AHIATUAM; Y IIK-1-3yB
3amaun; AKP
KOHTPOJIIO; I1K-3-3yB
3 |2 1 1 11 MOJITOTOBKA K JICKIIHAM; J1a0. 3aHs- OIIK-4-3yB
3.6. D1eKTpOMarHuTHbIE KOoJeOaHUs U BOJI- WuauBuyanbHble JOMAIIHUE
THUSIM; IPAKTHUECKUM 3aHATUSAM; IIK-1-3yB
HEI 3amaun; AKP
KOHTPOJIIO; IK-3-3yB
3 (2| /11 | /11X |3 HOJTrOTOBKA K JIEKIMAM; J1a0. 3aHsA-  |3amuTa JadopatopHbix padbot|OIK-4-3yB
3.7. IlepeMeHHBIN JIEKTPUUECKHI TOK TUSAM; IPAKTUYECKUM 3aHATHUAM; Ne27, Ne28; unnuBuayans-  |[IK-1-3yB
KOHTPOJIIO; Hble joMamHue 3anaun; AKP |ITK-3-3yB
Hroro no pazneny 3 3 |15 15/51 | 10/41 |12 OTueTsl M0 1a00OPaTOPHBIM
paboTaM, MHIUBUYATIbHBIM
momamHuM 3agadam; AKP
4. Boanosas onmuka
. 3 12| 211 1 1 MOJITOTOBKA K JICKIHSIM; J1a0. 3aHsI- OIIK-4-3yB
4.1. l'eomerprueckasi ONTHKA-YaCTHBIN CITy- ] ) WuauBuyanbHbIE JOMAITHAE
. . THUSIM; IPAKTHUECKUM 3aHATHUSAM; i IIK-1-3yB
qaii BOJTHOBOM onTHKH. PoTOMETpHSI. 3agaun; AKP
KOHTPOJIIO; IK-3-3yB
3 |2 211 2 |2 MOJIrOTOBKA K JIEKIMsIM; J1a0. 3aHs-  |[3amuTa 1abopatopHbix pador|OIIK-4-3yB
4.2. lutepdepeHins CBETOBBIX BOJIH THSIM; IPAKTUYECKUM 3aHATHSIM; Ne34; nanuBunyansueie 1o- |IIK-1-3yB
KOHTPOJIIO; Maniaue 3anauu; AKP I1K-3-3yB
4.3, JIn(pPaKIms CBETOBBIX BOJH 3 12| 211 | 2/11 |2 MOJIFOTOBKA K JIEKIMSIM; J1a0. 3aHs-  [3amuTa nabopatopHbix pador|OIIK-4-3yB
o paKi THUSIM; TIPAKTAYECKUM 3aHITHSM; Ne32; nanuBunyanshueie 1o- |IIK-1-3yB
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KOHTPOJIIO; MamiHue 3agaan; AKP IIK-3-3yB
3 |2]| 211 2 |2 HOJrOTOBKA K JICKIMAM; J1a0. 3aHsA-  |3amuTa JadopatopHbix padot|OIK-4-3yB
4.4. Ilonsipu3anusi CBETOBBIX BOJIH TUSAM; IPAKTUYECKUM 3AHIATUAM; Ne35; unnuBunyansusie 1o- |MK-1-3yB
KOHTPOJIIO; MamiHue 3agaan; AKP I1K-3-3yB
Wroro no pazaeny 4 3 |8 | 84U | 7/11 |7 OT4eTsl 110 1a60PaTOPHBIM
paboTaM, HHIMBUIYaTIHHBIM
nmomamHuM 3agadam; AKP
5. Dnemenmul K6AHMOGOU YuU3UKU
312|214 | 211 |1 HOJrOTOBKA K JIEKIIMUAM; J1a0. 3aHs- OIIK-4-3yB
WuauBuyanbHbIE JOMAITHAE
5.1. TenyoBoe u3ny4eHue TUSAM; IPAKTUYECKUM 3aHATHUAM; IIK-1-3yB
3amaun; AKP
KOHTPOJIIO; I1K-3-3yB
3 2] 211 | 2/11 |2 MOArOTOBKA K JIeKUUAM; 1a0. 3aHsa- |3amuTa 1aboparopusix padot|OIK-4-3yB
5.2. ®ortosd ekt TUSM; IPAKTUYECKUM 3aHATHSM; Ne36; unpuBunyansnsie no- |IK-1-3yB
KOHTPOJIIO; MatrHue 3agaun; AKP ITK-3-3yB
3 |12 211 | 2711 |1 IOJrOTOBKA K JIEKIIMUAM; J1a0. 3aHs- OIIK-4-3yB
WuauBuyanbHble JOMAIIHUE
5.3. D¢ odext KomnTona TUSM; IPAKTHUECKUM 3aHSITUSIM; IIK-1-3yB
3agaun; AKP
KOHTPOJIIO; I1K-3-3yB
3 | 4] 411 | 2/11 |2 MOATOTOBKA K JIeKUUAM; Ja0. 3aHsa- |3amuta maboparopubix padot|OIK-4-3yB
5.4. Teopus aToma Bogopoza o bopy THUSIM; IPAKTHYECKUM 3aHATHUSM; Ned1; ungusunyansusie 10- |IK-1-3yB
KOHTPOJTIO; matrHue 3agaun; AKP I1K-3-3yB
3 12| 21U 1 1 MOJITOTOBKA K JIEKIHIM; J1a0. 3aHs- OIIK-4-3yB
. WuauBuyanbHble JOMAIIHUE
5.5. DneMeHTH KBaHTOBO MEXaHHUKH THUSIM; TIPAKTHYECKUM 3aHATHSIM; MK-1-3yB
3amaun; AKP
KOHTPOJIIO; I1K-3-3yB
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AynutopHas s ’c;g DE
KOHTaKTHast pabora | & & Z 5
= (B akaj. yacax) T F . ®dopma TeKyLIero KOHTPOJIs S ==
Pasznen/ tema 3 E N Bun camocrosaTensHOM 255
g S o yCIeBaeMOCTH U S
JUCITUTIAHBI 5 e G ow | & E paboTsI . &g o
O E g5 2 S 2| ¢S a IPOMEKYTOUYHOM aTTeCTALlUN ==
= e & EE| B s @ §
2 8 = 22| 3w 2
5] 8 = s = = =
2| s & as |20 S
B o B O O N
3 2| 214 1 |2 HOJrOTOBKA K JIEKIMAM; J1a0. 3aHsA-  |3amuTa gadopatopHbix padbot|OIK-4-3yB
5.6. AToMm BOJIOpO/JIa B KBAHTOBOIM MEXaHHKE THUSIM; IPAKTUYECKUM 3aHATHSIM; Ned2; uunusBunyansusie 1o- |MK-1-3yB
KOHTPOJIIO; MamiHue 3agaan; AKP I1K-3-3yB
Hroro no pazneny 5 3 (14| 14/6U1 | 10/41 |9 OT4eTsl 110 1a60PaTOPHBIM
paboTam, HHIUBUYATHHBIM
nmomamHuM 3agadam; AKP
6. Quzuka meépoozo mena
6.1. ®uszndeckue CBOMCTBA TBEPABIX TEI. 3 12| 2/14 /11 |1 IIOJrOTOBKA K JEKIUIM; J1a0. 3aHs]- OIIK-4-3yB
WuauBuayanbHBIE TOMAITHAC
TUSIM; IPAKTUYECKUM 3aHATUSIM; IIK-1-3yB
3amaun; AKP
KOHTPOJIIO; I1K-3-3yB
6.2. Cratuctuka ®epmu-upaka. O6pazoBa- | 3 | 2 | 2/1U 1 11 MOATOTOBKA K JIEKLUAM; J1a0. 3aHs- OIIK-4-3yB
WuauBuayanbHble TOMalIHAE
HUE DPHEPTeTUYECKUX 30H B KPUCTAILIE THUSIM; TPAKTHUECKUM 3aHSITHSIM; ) IIK-1-3yB
3agaun; AKP
KOHTPOJIIO; IK-3-3yB
6.3. Kitaccuueckast u KBaHTOBast TeOpHs 3 2| 21K 1 |2 HOJrOTOBKA K JIEKIMAM; J1a0. 3aHsA-  |3amuTa JadopatopHbix padot|OIK-4-3yB
AIEKTPONPOBOJHOCTH TUSAM; IPAKTUYECKUM 3aHATHUAM; Ned44; yunusunyansusie 1o- |MK-1-3yB
KOHTPOJIIO; Mamaue 3anauun; AKP I1K-3-3yB
Hroro no paznery 6 3 |6 | 631 | 3/11 |4 OTueTsl MO 1a00OPATOPHBIM
paboTtam, UHIUBUIYATHHBIM
nmomamHuM 3agadam; AKP
7. @u3zuka amomnozo aopa u rnemenmap-| 3
HbIX yacmuy
3 12| /11 | /11 |1 MOJATOTOBKA K JIEKLUSAM; J1a0. 3aHs- OIIK-4-3yB
7.1. CoctaB aToMHOrO siipa. Moaenu crpoe- NuauBuayanbHbIE TOMAIIHNAE
THUSIM; TIPAKTHUYECKUM 3aHITHSIM; ) IMK-1-3yB
HUSA SAAEP. 3amaun; AKP
KOHTPOJIIO; IK-3-3yB
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AynutopHas C'& ’c;g DE
KOHTaKTHast pabora | & & Z 5
= (B akaj. yacax) T F . ®dopma TeKyLIero KOHTPOJIs S ==
Pasznen/ tema 3 E N Bun camocrosaTensHOM 255
2 S o yCIeBaeMOCTH U s &
JUCITUTIAHBI 5 . : £ & paboTsI . &g o
Sl 5 B D B - MPOMEKYTOYHOU aTTECTaLUU ==
= e & EE| B s @ §
2 8 = 22| 3w 2
el g5| &38| 3¢ 5
R =N G RS 2
3 |2 514U | 1/1X |4,45 |nmoaroroBka K JeKkusiM; j1a0. 3aHs-  |3amuTa JadbopatopHbsix pador|OIIK-4-3yB
7.2. PagnoakTUBHOCTb. THUSIM; IPAKTUYECKUM 3aHATHSIM; No51, Ne53; nnnuBumyaib- [IK-1-3yB
KOHTPOJIIO; Hble jomamnHue 3anaun; AKP |ITK-3-3yB
3 12| /14 /11 |1 IIOJrOTOBKA K JEKIUAM; J1a0. 3aHs]- OIIK-4-3yB
WuauBuayanbHBIE TOMAITHAC
7.3. SlnepHble peakuu. SnepHasi SHepreTuka TUSAM; IPAKTUYECKUM 3AHIATUAM; IIK-1-3yB
3amaun; AKP
KOHTPOJIIO; I1K-3-3yB
3 |2 /11 | /11 |1 MOJITOTOBKA K JICKIIHAM; J1a0. 3aHs- OIIK-4-3yB
7.4. DneMeHThl (GU3UKHU dIIEMEHTAPHBIX Yac- WuauBuayanbHbIe TOMAIIHNAE
TUSM; IPAKTHUYECKUM 3aHSITHSIM; IIK-1-3yB
THII 3amaun; AKP
KOHTPOJIIO; IK-3-3yB
Hroro no pazneny 7 3 | 8| 84U | 4/41 |7,45 OTueTsl M0 1a60PaTOPHBIM
paboTam, HHIUBU YA THHBIM
nmomamHuM 3agadam; AKP
HToro 3a cemectp 3 |51|51/221|34/141 |39,45 IK3aMeH
HUToro mo qucuuiinue 2,3 168 |68/281|51/20M1 (93,6
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5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

s dopMupoBaHUsS KOMIETEHIIMA M pealu3aliy MPeayCMOTPEHHBIX BUOB y4eOHOH pa-
00THI B yU€OHOM TPOIIECCE HCIIONB3YIOTCS MPAOUYUOHHAA, UHMEPAKMUGHAA N UHPOpmayu-
OHHO-KOMMYHUKAYUOHHbBIE TEXHOJIOTHU.

Hcnons3yroTes caeayomue BUAbl JICKIHAN:

Hughopmayuonnasn nexyus — nociedosamenvHoe UN0NHCEHUE MAmMepuaid 8 OUCYUNIUHap-
HOU Jl02UKe, OCYUeCmaisieMoe NpeumMyujeCmeeHHo 6epoaIbHbIMU cpeocmeamu (MOHOI02 Npeno-
oasamerns).

Ilpobnemnasn nexkyus — uznodxicenue mamepuana, npeonoiazarouee NOCMaHoO8Ky npooiem-
HbIX U OUCKYCCUOHHBIX 80NPOCOB8, OCBEUeHUEe PA3TUUHBIX HAYYHBIX NOOX0008, A8MOPCKUe KOM-
MEHMapuu, CeA3aHHblE C PA3TUYHBIMU MOOENAMU UHMEPNPEeMAayull U3y4aemo2o Mamepuand.

Jlexyus-eusyanuzayusn — uUsnoACeHUe Co0epI’CcAHUsi CONposodcoaemcs npeenmayueti (Oe-
MoHcmpayuell yY4eOHbIX Mamepuanos, npeoCmasieHHblX 8 PA3IUYHbIX 3HAKOBbIX CUCMEMAX, 8
M. 4. ULTIOCMPAMUBHBIX, epaghuyecKux, ayouo- u 8U0eomMamepuaos).

Teopernueckuil MaTeprai 3aKpeIuIIeTcsl B X0/€ JaOOPATOPHBIX U MPAKTUUECKUX 3aHATUH.



6 YueOHO-MeTOqUYEeCKOE 0OOecTiedeHHe CAMOCTOSATEIbHOM padoThl 00y4YaomMXxcst

Ilo oucyunnune «Dusuxa» npedycmompena ayoumopHas U 8HeayOUmopHAas CaMOCMOsl-
menvHas paboma 06y4aOUWUXcsl.

AyoumopHasa camocmoamenvras paboma cmyoeHmos npeonoiazaem peulenue KOHmpoib-
HbIX 30004 HA NPAKMUYECKUX 3AHAMUSIX.

Ilpumepnvie ayoumopnusie konmpoJvhote pavomut (AKP):
AKP Nel «Du3uueckue 0CHOBbL MEXAHUKU)

Nel. Teepdoe meno epawjaemcs 60Kpye HEnOOSUICHOT ocu no 3akony @ = 8 — 8t + t°. Haiimu:
1) cpeonee 3nauenue yenogou ckOpocmu 3a NPOMeNCymok epemenu om t=0 0o ocmanoexu, 2)
Yenoeoe YCKOpeHue 8 MOMeHm OCMAHO8KU mend, 3) maHeeHyuaibHoe YCKOpeHue mouKy, Haxo-
osuyeticsi Ha paccmosinuu 1 M om ocu epaujerusl.

No2. Hesecomas nums nepebpouiena yepes 010K maccoi mz=2 Ke, umMeowuti hopmy yuiuHopa.
K xonyam numu npuxpennenvt epysvl ¢ maccamu mi=2ke u my=1 ke. Onpedenumsv ycKopeHue
2py306 8 npoyecce 0gudcenuss mei. Tpenuem npernebpeus.

MNe3. Touxa cosepwiaem xonebanus no 3axony x = A - cos(wt) 20e A=5cm, @ =2 c™. Onpe-
Oelums yCKopeHue mouku 6 mom MOMeHm 8pemMeHU, Ko2oa eé ckopocmsv pasna 8 cm/c. Kakoso
MAKCUMANbHOE YCKOpeHue mouxku?

Ne4. [lyna maccoti m=10 e, nemeswias co ckopocmwto V=600 m/c, nonana é oaniucmuyecKu
masmuuk maccou M=5 ke u 3acmpsana 6 nem. Onpeodenume, Ha KaKyio 8blCOMY, OMKAYHYSULUCD
nocie yoapa, NOOHSICS MASIMHUK ?

Ne5. Dnekmpon osusxcemces co ckopocmuio V=0,6¢c. Onpedenume e2o persimueucmcKuti UMNYibcC
u Kunemuueckyio sHepauto T.

1

AKP No2 «Cmamucmuueckasn ¢uzuka u mepmoouHamuKka»

Nel. Obvem 6000pooa npu usomepmuieckom pacuiuperuu npu memnepamype T=300 K yeenu-
yugaemcs 6 n=3 paza. Onpedenrums pabomy, COBEPUIEHHYIO 2A30M, U MENIONY, NOIYYEHHYIO NpU
amom. Macca m 60o0opooa pasna 200e.

Ne2. B pezynbmame u30xopHo2o Hazpesanus 6000pooa maccou m = le oasieHue p y8eaudunioch
6 06a pasa. Onpedenums uzmenenue AS sumponuu 2asa.

Ne3. Kaxoe konuuecmeo menia Haoo coobwums 12 2 kuciopooa, umobsl Hacpemsv e2o Ha 50°C
npu NOCMOSHHOM O0AB8NIeHUU?

Ned. Hoeanvuwiii 2as uzoxopuiecku oxaaouiu, npu 3mom 0asienue 2a3a YMeHbuuIocs 8 3 pasa,
a 3amem u3006apuiecKu pacuupuiu 00 nepeoHaAuaIbHOU memnepamypul. Bo ckonvko paz usme-
HAEMCsl CPeOHsis CKOPOCHb O8UNMCEHUS MOJIEKYl 8 U300apuieckom npoyecce?

AKP Ne3 «Inekmpuuecmeo u mazuemu3m»

Nel. 3apsao q=10-10 Kn pasnomepro pacnpedenen no MOHKOU HUMU 8 (hopme O0yeu OKPYIHCHO-
cmu, OIUHA KOMOPOU pagHa 5 cM U COCmaegiaem 4emeepms om ONUHbL OKPYIHCHOCmU. Bulyuc-
JIUMb HANPSAHCEHHOCb U NOMEHYUAT INEKMPULECKO20 NOJISL 8 YeHMPe KPUBUIHBL HUMU.

No2.  Bamapero nocnedosamenvio coeduneHnwvix KoHoencamopos Cl=4mux®, C2=5ux®,
C3=20mKkD npucoedununu cHavaia Kk akKymyasamopy c 3.0.c. 12B, a 3amem Kk He3apsaiceHHOMY
konoencamopy C4=8mx®. Kaxoe Hnanpsoicenue ycmanosumcs Ha

. «— |, &L
konOoencamope C4 u Ha CKOIbKO UBMEHUMCsL 3Hepeusi eceli bamapeu it
KOHOeHcamopog? R L l
Ne3. Ha puc.l ¢1=1,0 B, €2=2,0 B, €3=3,0 B, r1=1,0 Om, r2=0,5 Om, / -

, r3=1/3 Om, R1=1,0 Om, R2=1/3 Om. Onpedenume: 1) cunvt moxa 6o 2 &,
ecex yuacmkax yenu, 2) meniogyro MOWHOCHb, KOMOPAsL 8blOeISAENC

Ha conpomuéneHuu R2. R;
Neq [lposooswas pamxka nomewena 6 00HOPOOHOe MacHumuoe noje ¢ unoykyueti B = 0,1 Th.
IInockocms pamku cocmasnsem ¢ HanpagieHuem macHumuozo noas yzon ¢ = 300. Ilowaos
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pamku S = 20 e, conpomuenenue R = 0,1 Om. Macnumnoe none pagnomepHo ymeHvuiaemcs
00 nyns 3a epems At = 0,1 c¢. Onpederume. a) cpedHee 3HaueHue 3.0.C. UHOYKYUU, BOZHUKAIOUjell
8 pamke.

NeS. o-uacmuya, yckopeHHas nekmpuyeckum noiem, npowiia paccmosnue S=0,2 m u nonana 8
00HOPOOHOe MazHumuoe noie ¢ unoykyuei B=0,5 Tn. B macnumnom noie o-yacmuya 08udicen-
¢ no okpyascnocmu paouycom R=10 cm. Onpedenums HanpajiceHHOCms 3JeKMpU4ecko2o noJs.

AKP Ned «Bonnoeas onmuka»

Nel. Tlyuox Genoeo ceema nadaem HOPMAIbHO K NOBEPXHOCIU CMEKISAHHOU NIACMUHKY MOIWU-
Hoti d = 0,5 mxm, Haxoosaweticsi 8 6o3dyxe. Iloxazamenv npenomnenuss cmekia n = 1,5. B pe-
3ynbmame unmeppepeHyuy UHMEeHCUBHOCHb HEKOMOPLIX 60JIH, OJUHbL KOMOPbIX JeXHCaAm 8 npe-
denax suoumozo cnekmpa (om 400 0o 700 um), ycunusaemcs npu ompasxiceruu. Onpeoenume
OJIUHBL IMUX BOJIH.

Ne2. Hauwioume paduycwl nepsvix mpex 30H @penens 05l NIOCKOU BONHbI, €CU PACCMOSHUE OM
B0JIHOBOI NOBEPXHOCMU 00 MOYKU Habar0oeHus Im. [[nuna eonnvt A=500 Hm.

Ne3. Hatimu naubonbuiuti nopsooK cnekmpa Os HCelmou JUHUU Hampusi ¢ OTUHOU 80aHbl =589
HM, ecu nocmosuHas ougpaxyuonnou peuwiemxu d=2 mxm. CKOIbKO 6Ce20 MAKCUMyMo8 oaem
ama pewemxa? 1100 kakum yenom Habaroo0aemcs nocieoHull MaKkcumym?

Ned. Yepnoe meno umeem memnepamypy 3 kK. [lpu oxnasxcoenuu mena Onuna 60JHbL, NPUXOOSi-
WasCs HA MAKCUMYM U3TYYAMENbHOU CROCoO- Hocmu, usmeHunacy Ha 8 mxm. /o kaxot memne-
pamypul 0X1a0uiocy meno?

AKP No5 «Keanmoesasa gpuzuxa»

Nel. Kakyio sHepauio HYs’CHO OONOTHUMENLHO COOOWUMb 2NeKMPOHY, umobbl e20 0ebpoiiies-
cKas OnuHa 8oansl ymenvwuraco om 200 nm 0o 150 nm ?

No2. Ilpeononazas, umo neonpeoeireHHOCmb KOOPOUHAMbL OBUICYWEUC YACMUuYbl pagHa 0eo-
POUNEBCKOU ONUHE B0IHbI, ONPEOeNUmb OMHOCUMENbHYIO HEMOYHOCTb 8 ONPeOeleHUU UMNYLbCA
MOt yacmuywi.

Ne3. Yacmuya naxooumcsi 8 6€CKOHEYHO 21YOO0KOU OOHOMEPHOU NOMEHYUATbHOU UMes MUHU-
ManvHyro suepeuro. Kaxosa eeposmuocms obnapysicenus uacmuysl 8 cpeoHell mpemu smbl ?
Ned. Onpedenums ckopocmu 21eKmMpoHa HA 6MOPOL opbume 6 amome 8000pood.

No5. Haiimu naubonvuiyto u Haumenvuiyro OnuHbl 8011 cepuu Ilawena 6 cnekmpe usiyueHus 6o-
oopooa. CpasHums noyueHHble 3Ha4eHUs ¢ OJUHAMU BOJIH BUOUMO20 U3JLYYEHUSL.

AKP Nob «@Du3uxa amomnoz2o a0pa u 31eMeHmapHvblxX 4acmu)

Nel. Hexomopblil paduoakmugehvili u30mon umeem nocmosiHuyio pacnaoa /. = 4+10-7 c-1. On-
peoenume, uepes Kakoe epems pacnaoemcs 75% nepeonauanbHou Maccvl amomos. Bo ckonvko
pa3 U3MEHUmMcs: akmugHOCMb 3MO20 Npenapama 3a Smo epems?

No2. HelimpuHnnoe uznyuenue 36e30bl MOMCEm 03HUKHYMb 3d cuem 00beOUuHenus 08yX NPOMOHO8
¢ obpazoeanuem Odeumona. 3anuwume peaxyuro. Kakue uacmuysi ewe obpasyromcs 6 amoti pe-
akyuu?

Ne 3. Cronvko menna gvloensiemcs npu 00pazosanuu 00Ho2o epamma eeaus-3 uz detimepus? Ka-
Kasi MAcca KAMeHHO20 Vsl IKGUBAIEHMHA 6 MeNnI080M OMHOUIEHUY NOJIYYEHHOU geaudune?

Breayoumopuas camocmosmenvHas paboma o0y4arowuxcs 0Cyuecmsisiencs 6 euoe usy-
YeHus1 IUmepamypbl N0 COOMEEMCMEYIowWemMy pasoeny ¢ npopabomkou mMamepuaid, 8blnoiHe-
HUsL OOMAUHUX 3A0AHULL.

Ilpumepnvie unousudyanvhuie domauwinue 3aoanun (U/13):

HJ[3 Vel «Du3uueckue 0CHOBBL MEXAHUKU

Nel. Teepdoe meno epawaemcs 6OKpye HENOOBUNCHOU OCU NO 3aKony ¢ = 8 — Bt + t°. Haiimu:
1) cpeonee 3nauenue yenogou ckOpocmu 3a NPOMeNCYmok epemeru om t=0 0o ocmanoexu, 2)
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Yyenoeoe ycKopeHue 6 MOMeHm OCMAHO8KU mend,; 3) maHeeHYyUuaibHoe YCKOpeHue mouku, Haxo-
osyetics Ha paccmosiHuu 1 M om ocu 8pawjeHus.

No2. Hesecomasn nums nepebpouiena yepes 010K maccou mz=2 Ke, uMeowuti hopmy yuiuHopa.
K xonyam Humu npuxpennenst epysvl ¢ maccamu mi=2ke u my=1 xe. Onpedenums ycKopeHue
2py306 8 npoyecce 0gudicenuss mei. Tpenuem npernebpeus.

MNe3. Touxa cosepwiaem xonebanus no 3axony x = A - cos(wt) 20e A=5cm, @ =2 c™. Onpe-
Oenums yCKopeHue moyku 6 mom MOMEeHm 8pemMeHuU, Ko2oa eé ckopocmub pasna 8 cm/c. Kakoso
MAKCUManbHoe YCKOpeHue mouku?

Neq. Ilyns maccou m=10 e, nemeswias co ckopocmoio V=600 m/c, nonara 6 bariucmuieckutl
maamuuk maccott M=5 ke u 3acmpana 6 nem. Onpedenume, Ha KAKyI0 8blCOMY, OMKAYHYBUIUCD
nocie yoapa, NOOHSICS. MASIMHUK ?

No5. Dnexmpon dsudicemcesi co ckopocmouio V=0,6¢. Onpedenume e20 peissmugUCmMCKUll UMNYIbC
u Kunemuueckyio sHepauto T.

1

HJ[3 No2 «Cmamucmuueckasn ¢uzuka u mepmoouHamuKka»

Nel. Obwvem 6o0opoda npu uzomepmudeckom pacuiupenuu npu memnepamype T=300 K ysenu-
yugaemcs 6 n=3 paza. Onpederums pabomy, COBEPUIEHHYIO 2A30M, U MENIONY, NOIYYEHHYIO NPU
amom. Macca m sodopooda pasua 200e.

Ne2. B pezynbmame uz0xopHo2o Hazpesanuss 6000pooa maccou m = l2 oasieHue p y8eaudunioch
6 06a pasza. Onpedenums uzmenenue AS snmponuu 2asa.

Ne3. Kaxoe konuuecmeo menia Haoo coodwums 12 2 kuciopooa, umobsl Hacpemsv e2o Ha 50°C
npu NOCMOAHHOM O0ABNIeHUU?

Ned. Hoeanvuwiii 2a3 uzoxopuiecku oxaaouiu, npu 3mom 0asienue 2a3a YMeHbuuIocs 8 3 pasa,
a 3amem u306apuyecKu pacuupuiu 00 NepeoHAYANIbHOU memnepamypul. Bo ckonbko paz uzme-
HAEMCsl CPeOHsis CKOPOCHb OB8UNCEHUS MOJIEKY 8 U300apuieckom npoyecce?

HJ[3 No3 «Inekmpuuecmeo u mazcHemusm»

Nel. 3apsao q=10-10 Kn pasnomepro pacnpeodenen no MOHKOU HUMU 8 (hopme O0yeu OKPYIHCHO-
cmu, OIUHA KOMOPOU pasHa 5 cMm u cocmasisem yemeepms om OJIUHbL OKPYAHCHOCMU. Boiuuc-
JIUMb HANPSAHCEHHOCb U NOMEHYUAT INEKMPULECKO20 NOJISL 8 YeHMPe KPUBUIHBL HUMU.

No2.  Bamapero nocnedosamenvio coeduneHHvix Kouoencamopog CIl=4mx®@, C2=5ux®,
C3=20mrkD npucoedununu cHavaia Kk akKymyasmopy c 3.0.c. 12B, a 3amem Kk He3apsaxiceHHOMY
koHOencamopy C4=8ux®. Kaxoe Hanpscenue ycmanosumcs na kKoHoeHcamope C4 u Ha
CKOJIbKO USMEHUMCsl IHep2usl 6ceti bamapeu KOHOeHcamopog?

Ne3. Ha puc.1 €1=1,0 B, ¢2=2,0 B, €3=3,0 B, r1=1,0 Om, r2=0,5 Om, , r3=1/3 Om, RI=1,0 Om,
R2=1/3 Om. Onpedenume: 1) cunvt moka 60 8cex yuacmkax yenu; 2) meniogyd MOWHOCMb,
KOmMopas vloensiemcs Ha conpomugieHuu R2.

Neq Tlposooswas pamka nomewena 6 00HOPOOHOe MacHumuoe noiae ¢ unoykyueti B = 0,1 Th.
IInockocms pamku cocmasnsaem ¢ nanpagieHuem macHumuozo noas yzon ¢ = 300. Ilowaos
pamku S = 20 o, conpomusnenue R = 0,1 Om. Macnumnoe none pagHomepHo ymeHbuaemcs
00 nyns 3a apemsa At = 0,1 c. Onpedenume: a) cpednee 3Hauenue 3.0.c. UHOYKYUU, BO3HUKAIOULel
8 pamke.

No5. o-uacmuya, yckopennas snekmpuyeckum noiem, npouina paccmoanue S=0,2 m u nonaia 6
00HOPOOHOe MacHumHoe noje ¢ unoykyuett B=0,5 Th. B macnumnom none o-vacmuya 08uxcem-
¢ no okpyscnocmu paouycom R=10 cm. Onpedenums HanpaicenHoCmy 1eKmpUiecko2o noJs.

HJ[3 Ned «Boanosas onmuka

Nel. I1yuox 6enoeo céema nadaem HOPMAIbHO K NOBEPXHOCMU CMEKIAHHOU NAACMUHKY MONWU-
nott d = 0,5 mxm, nHaxooswetica 8 6o30yxe. Ilokazamenv nperomnenus cmexna n = 1,5. B pe-
3ynbmame unmepgepenyuu UHMeHCUBHOCMb HEKOMOPLIX 60JIH, OUHbL KOMOPBIX JedHCam 6 npe-
oenax suoumozo cnekmpa (om 400 0o 700 um), ycunusaemcs npu ompadsxcenuu. Onpedenume
ONIUHBL IMUX BOJIH.

Ne2. Haurioume paouycwl nepgvix mpex 30n @penens 05l NIOCKOU BONHbI, eClU PaACCMOsHUE OMm
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80IHOBOU NOBEPXHOCIU 00 MouKU HabmoOenus Im. [una eonnvt 1=500 Hm.

Ne3. Hatimu Haubonbuiuti nopsoox cnekmpa 0s JHCeaimou JUHUU Hampusi ¢ OTUHOU 80aHbl =589
HM, eciu noCmosiHias oupparxyuonnol peutemxu d=2 mxm. CKOILKO 6Ce20 MAKCUMYMO8 Oaem
ama pewemka? 1100 kakum yenom Habar00aemcs nocieoHull MaKkcumym?

Ned. Yepnoe meno umeem memnepamypy 3 kK. Ilpu oxnasxcoenuu mena Onuna 601Hbl, NPUXOO-
Wasicst HA MAKCUMYM U3TYYAMENbHOU CROCOO- HoCmu, usmeHunacy Ha 8 mxm. o kaxoi memne-
pPamypuvl 0X1a0UnI0Cch meno?

H/I3 Ne5 «Keanmoesasn huszuka»

Nel. Kakyio snepeuio HYJHCHO OOROTHUMENLHO COOOUUMb NIeKMPOHY, Ymobbl e20 0ebpoilies-
cKas OnuHa 8oansl ymeHnvwuraco om 200 nm 0o 150 nm ?

No2. [Ipeononazas, umo HeonpeodeieHHOCHb KOOPOUHAMbL OBUINCYUENICS YACTNUYbL PABHA OeD-
POIUIEBCKOT ONIUHE BOIHDI, ONPeOelumb OMHOCUMENbHYI0 HEMOYHOCTb 8 ONPeOeleHUU UMNYIbCA
9MOoU wacmuywl.

Ne3. Yacmuya naxooumcs 6 O6eckOHeuHO 27yO0KOlU O0OHOMEPHOU NOMEHYUAbHOU UMes. MUHU-
manvuyro suepeuto. Kaxosa eeposmnocmo oonapysicenus wacmuysl 8 cpeonel mpemu smvl ?
Ned. Onpedenums ckopocmo 21eKMpPOHA HA 6MOPOLL opoume 8 amome 8000pood.

Ne5. Hatimu naubonvuiyto u Haumenvuiyro O1unbl 8011 cepuu Ilawena 6 cnekmpe usnyuenus 6o-
oopoda. Cpagnumsv nonyuenHvle 3Ha4eHuss ¢ OJUHAMU BOJIH BUOUMO20 U3YYEHUSL.

HJ[3 Nob «Du3zuxka amomnozo a0pa u InemMeHmapHslx Yacmuu)

Nel. Hexomopwiii paouoakmuguslii U30Mmon umeem nocmosiHuyto pacnaoa A = 4+10-7 c-1. On-
peodenume, uepe3 Kakoe epems pachaoemcs 75% nepeoHauanbHou maccvl amomos. Bo ckonbko
PA3 UBMEHUMCs aKMUBHOCMb 91020 NPenapama 3a 3mo epems?

Ne2. HetimpunHoe usnyuenue 36e30bl MO*CENM 803HUKHYMb 3d cuem 00beOUHeHUsl 08X NPOMOHO8
¢ obpazoeanuem Odeumona. 3anuwume peaxyuro. Kakue uacmuysi ewe odpasyromces 8 smoti pe-
akyuu?

Ne 3. Ckonvko menna vloensiemcs npu 06pazosanuu 00H020 epamma ceausa-3 us oetimepusa? Ka-
Kasl MAcca KamMeHHO20 Yeiisl IKGUBATIeHMHA 8 MeNI080M OMHOUIeHUY NOJLYYEeHHOU genudune?
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs OneHouHble CpeCcTBA
KOMITETCHIINU
OIIK-4 TOTOBHOCTh COYETATh TEOPUIO M MPAKTHUKY JIsl pellleHUs] HHKeHEePHBIX 3a/1a4
3narb — ocHoéHble onpedenenus u nouamus mexa- | Ilepeuens meopemuueckux 60npocos K IKzameny:
HUKU, MOLEKYIAPHOU pusuku u mepmoouna-  |1. Mexanuueckoe osusicenue. Ckopocms. Yckopenue. Hopmanvrnoe u manzenyuanvroe yckope-
MUKU, INeKMPOOUHAMUKU, ONMUKU, AMOMHOU Hus. IIpsamonuneiinoe pagnomeproe u pagHOyCKOPEeHHOe O8UNCEHUS.
U s10epHoU Qu3UKU; 2. Bpawamenvnoe osudicenue abconromuo meepoozo mena. Kunemamuueckue xapaxmepucmu-
—  OCHOBHble Munvl GUUYECKUX 3A0aY, Ku 6paAWYamenbHO20 OBUNCEHU.

3. C643b MedHcO0y KUHeMamuyecKuUMU XapaKxmepucmukamy noCmynameibHo20 U 8pauamenbHO20
ogudicenuti. Pagnomepnoe u pagnoyckopentoe 08UdCeHUs N0 OKPYHCHOCTU.

4. I1epauviii, mopoii u mpemuii 3axoust Hotomona. Cuna u macca. Mexanuueckutl npuHyun om-
HOCUMENbHOCU.

5. Mexanuueckas suepeus. Paboma. Kunemuyeckas u nomeHyuanoHas sHepusi.

6. 3akomnvl coxpaneHus UMNYIbCA U MEXAHUYECKOU SHepeUull 8 MexaHuke. 3aKoHbl COXpaHe-HUs
npu ynpyeom u Heynpy2om yoape.

1. Momenm cunvi. Momenm unepyuu. Teopema [lImetinepa u ee npumerneHue.

8. OcHosHoe ypasHeHue OuHaMUKU 8paujamenbH020 08UNCEHUSA. 3AKOH COXPAHEHUsi MOMeH-mda
umnyavea.

9. Kunemuueckas snepaus epawjamensvrHo2o oguxcenus. Paboma npu epawjamenbHom 08udice-
HUU.

10. Mamemamuueckuii u ¢puzuueckusi masmuuxu /uchghepenyuanvroe ypasrnenue nezamyxa-
owuUx Konebanuu. Inepaus 2apMOHU4eCKUx Koaieoanui.

11. Vpasnenue 3amyxarowux konebanuil. Xapakmepucmuxu 3amyxarowux Koreoanui. Boi-
HYocOeHHble Konebanus. Pe3onanc.

12. Cnoorcenue 83aummo-nepneHOuxyiapHulx konebanui. Queypwo Jluccasicy.

13. Croorcenue konebanuii 00no20 Hanpasnienus. buenus.

14. Ilonepeunvie u npooonvHbie 80aHbL. YpasHenue n10CcKou 60aHbl. Bonnosoe ypasnenue.
Cmosuyue 8011bl.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

15.

16.

17.

18.

19.
20.

21.
22.
23.
24,
25.

26.

27

28.
29.

30.

31.
32.

Hoeanvuwuii 2az. Ilapamempol cocmosanus. Ochognoe ypasHenue MOaAeKYISAPHO-
KUHemu4eckou meopuu 2a308.

Pacnpeoenenue monexyn 2aza no ckopocmsam (pacnpedenenue Makcsenna, I'aycca). Pac-
npedenenue borvymana.

Cmenenu c60600b1 monekyi. Pacnpeodenenue snepeuu no cmeneusim c6o600vl. Buympernnsis
9Hep2usl U0ealbHO20 2a3d.

Hszonpoyeccul 6 2azax (uzoxopHuiil, uz300apmsil, uzomepmudeckuit). Paboma, cosepuaemasn
2a30M NPpU PA3IUYHBIX USONPOYECCAX.

Ilepsoe nauano mepmoOUHAMUKU, €20 NPUMEHeHUe K PA3TUYHBIM U30NPOYECCAM.
Aouabamuwiii u norumponuwiil npoyeccol. Paboma npu aouabamuom npoyecce. Tennoem-
KOCMb 2A308.

Kpyzosvie, oopamumsie u neoopamumule npoyeccul. Ilpunyun deticmseusi meniogou u xo-
noounvrou mawun. L{uxkn Kapno u eco KII/.

Oumponus. Cmamucmudeckuti U mepmoOUHAMUYECKUL CMBICTbL IHMPOnUU. Bmopoe naua-
JI0 MePMOOUHAMUKU.

Peanvuvie casvl. Ypasnenue Ban-oep-Baanvca.

Hszomepmol peanvroco eaza. Kpumuueckue napamempui. Kpumuueckoe cocmosinue.
Buympennss snepeus peanvrnozo eaza. Igpghexm [coynsa-Tomcona. Cocuscenue 2azos. Iu-
manvnus.

Kuokocmu. [loeepxnocmnoe namsoicenue scuokocmeu. Cmauusanue u ne cmadusanue.
Kanunnapnuie senenus.

. Asnenus nepenoca: oughghyzus, mennonpogoornocmo, enympennee mpetue. Cenzvb ko3¢ gu-

YUEHMO8 neperoca.
Teepovie mena. Kpucmaniuueckas peuiemka meepovix mei. Buovl cesazeil 6 kpucmannax.
Onexmpuueckuii 3aps0, ceolicmsa 3apsaoa. 3axon Kynouna. dnekmpuueckuii 3apso npomsi-
JHCEHHBIX Mmell.

Dnexmpocmamuueckoe none. Hanpsscennocms, cunogvie iuHUlU, RPUHYUN CYNEPRo3UYUU
INEKMPOCMAMUYECKUX NOJLeL.

Dnexmpuyeckutl Ounois u e2o noue. JJunoisv 8 d1eKmpuyecKkom noJe.

Teopema 'aycca 0ns 2nekmpocmamuieckux noell 8 6aKyyme u ee npumeHenue (noue bec-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

33.
34.

35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45.
46.

47.
48.

49.
50.
51.
52.
53.
54.
55.
56.

KOHEeUYH020 NPAMOIUHENIHO20 NPOBOOHUKA U YUTUHOPA, OECKOHEUHOU 3aPANCEHHOL NIOCKO-
cmu U 08yX NApALIeNbHbIX NI0CKOCHel, cghepbl)

Lupkynsayus eexmopa Hanps*CeHHOCU IJIeKMPOCMAmMu4ecko2o noJs.

Iomenyuan snekmpocmamuyeckozo noas. Césasb HANPAHCEHHOCMU U NOMEHYUANA ITeK-
MpoCmamuiecKo2o noJ.

Dnexmpuyeckoe none 6 gewjecmae. Jfusnekmpuxu. Bekmop snekmpuueckoeo cmewjerusl.
Teopema ['aycca 013 s1ekmpocmamuyecKux noaetl 8 OUdIeKmpuKax.

Ycnosue na epanuye paszoena memann-oudsiekmpux u OUINEKMpUK-0OUIIeKMpux.
Onexmpuueckas emxocmo. Konoencamopwi. Coedunernue KoHOeHCamopos.

DHepeus anekmpuyeckoeo noJs.

Tlocmosnusiil a1ekmpuyecKuti MoK u e2o0 Xapakmepucmuxu. Ypaeruenue Hepaspbl8HOCHIU.
Cmoponnue cunwvi. 3./1.C.

3axon Oma 0151 00HOPOOHO20 U HEOOHOPOOHO20 Yyuacmkog yenu. Conpomugienue npogoo-
Huxo8. 3axou /[ocoyna-Jlenya.

IIpasuna Kupxzoga ons pazsemeneHnbix yeneti u ux npumeHeuue.

Teopus [[pyoe 31eKkmponpo8ooHOCmu Memaiios.

Mazcnumnoe none u e2o xapaxmepucmuxu.

3axon buo-Casapa-Jlannaca. Ilpunyun cynepnozuyuu macHumusix noneu. Hanpsowcen-
HOCMb MAZHUMHO20 NOJIAL.

3axon Amnepa. Bzaumooeticmsue 08yx napaiieivHulx NPOBOOHUKOSE C MOKOM.
Mazenumnoe none dsusicywezocs sapaoa. Jleusxicywuecs snekmpuieckue 3apsaovl 8 MazHum-
nom none. Cuna Jlopenya. Ighghexm Xonna.

3axon nonnozo moka. Masnummoe noze coreHouoa u mopouoa.

Ilomoxk eexmopa undykyuu macHumuoco nons. Teopema I'aycca 0na MacHUMHBIX NOJEll.
Paboma no nepemewenuio npo6ooHuka ¢ mokom 6 MazHUMHOM noJe.
Onexmpomaenumuas undykyus. Onvimol ghapades.

HUnoyxmuenocmo. Camounoykyus. Bzaumnas uHOyKyus.

Tpancghopmamopwl. Duepeus MazHUMHO20 NOJA.

Onexmpuyeckue xonedbanus. Ilepemennsviti 21eKkmpudecKuti mox.

Teopusi Makceenna 0nist 91eKmMpOMASHUMHO20 NOJIA.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

57. /lsoticmeennas npupooa ceéema. 3aKoH OmMpaxdcenus U npelomMIeHUs ceema.

58.

59.
60.
61.

Humepghepenyusa ceema u ycrogue ee npossnenus. Memoowvl HabarooeHus unmepgpepenyuu.
Pacuem kapmunvl unmepghepenyuu om 08yx uUCMmoyHUK0O8 ceema.

Humepghepenyusa 6 monkux nienkax. Ilonocwt pagHo2o HaKIoHa u pasgHoU WUPUHDL.
Ipunyun I'oticenca-Dpenens. Juippaxyus ceema. Memoo 3on Openens.

Ipsamonunennoe pacnpocmpanenue ceema. Juppaxyus na Kpyerom omeepcmuu u OUcKe.

62. /[ugppaxyus Opayneogepa na wenu u OUPpPaKyuoHHoll peuiemxe.

63.
64.

65.
66.

67.
68.
69.

70.
71.
72.

73.
74.
75.
76.
77.

78.

79.

Ilpocmpancmeennas pewemxa. Pacceanue ceema. @opmyna Bynvgha-bpeeeos.

BousiHOBBIE U KOpITyCKYJIsIpHBIE CBOICTBa cBeTa. JlaBieHue, umimyibc, Macca GotoHa. CBs3b
SHEPTUU U UMITYJIbCA PEISATUBUCTCKON YaCTHUIIBI.

I'unoresa [1nanka. U3nyuenne AYT. 3akon Credana-bonpiiMana. 3akoH cMmemnieHus: Buna.
doroaddexr. Bunsr dororddexra u Teopust BHemHero Gorodddexra. PersTuBucTCKAN
dhoTodddekT.

Dddext Komnrona. TopMo3HOE pEHTICHOBCKOE H3ITYICHHE.

Jnuna Bonuel [ebpoitns. [Ipuauun HeonpeaenenHocrel Ieitzendepra.

y-QyHKIMS U ee cBolicTBa. YpaBHeHue lllpeaunrepa (BpemeHHOEe U cTaloHapHoe). [[Bu-
KEeHHEe CBOOOTHON YaCTHIIbI.

Yactuia B NOTeHUUANbHOM siMe (0€CKOHEUHOM 1 KOHEYHOM ).

KBaHTOBBIN rapMOHMYECKHI ocUMIIATOP. TyHHENBHBINA AP EKT.

Mogens ctpoenust atoma Tomcona. OnwiT Pesepdopaa. Moaens atoma Pesepdopna u ee
TPYAHOCTH.

[Hocrynatsr bopa. Pannycsl 60poBckux opOuT u sHeprust atoMa. OnbiT @panka u ['epua.
N3nyuenue atoma Bonopona. @opmyina bansmepa. CriekTpanbHbIE CEpUU.

CromHoN 1 XapaKTepUCTUYECKUN PEHTI€HOBCKHUE CIIEKTPhI. 3akoH Mo3sinu.

ATOM BOJIOpOJIa B KBaHTOBOM (u3nke. KBaHTOBBIE uncia.

OpOuTanbHbIl U COOCTBEHHBIM MOMEHTHI MMITYJIbCa 3JIEKTPOHA. | MPOMarHUTHOE COOTHO-
wenune. Maraeton bopa.

DneKTpOHHBIE cI0U U 000s104KH. [IpUHIUIIBI TOCTPOEHUS MEPHOJNYECKON TabauIsl MeH-
JieJIeeBa.

DopMUpoBaHUE YHEPreTUYECKUX 30H B TBepAoM Tene. CTpoeHrne MpOBOAHHUKOB, MOIYIPO-
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CTpyKTypHBIii

HIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OrneHouHbIe CPECTBA
KOMIETEHINH
BOJHHUKOB U JTUAJIEKTPUKOB C TOUKHU 3PEHUSI 30HHOM TEOPHUH.

80. [IpoBoIMMOCTh COOCTBEHHBIX U IPUMECHBIX MOTYIPOBOTHUKOB.

81. Pactipenenennst depmu-/upaka, bo3ze-Ditnmrelina, MakcBemia-bonbiimana. JHeprus
®epmu.

82. SIneHus Ha TpaHUIlE OBYX MOJYNPOBOJHUKOB Pa3HOrO THMA MPOBOAUMOCTH. [IpuHImn
JICMCTBUS ¥ HA3HAUYCHHUE THOJIA U TPUOJIA.

83. CocTaB M XapaKTEpUCTHKH aTOMHOIO sijipa. SlnepHble cuibl. Moaenu CTpPOEHUs aTOMHBIX
anep.

84. DHeprus cBs3M sipa. Y ienbHas 3Heprus cBs3u. [leext maccol.

85. EcTecTBeHHast ¥ MCKYCCTBEHHAs! paJIMOAKTHBHOCTH. XapaKTEPUCTHKA O-, B-, Y-U3ITy4CHH.
Dddext Méccbayapa.

86. Kimaccuduxamnus snepubix peaknuidi. CoctaBHoOe siipo. D deKTuBHOE ceueHue. Xapakrep-
HOE SJIEPHOE BPEMSL.

87. Peakuuu nenenus siapa. LlemHbie spepHble peakiuu. TepMosiepHble peakuuu. SnepHbie
PEaKTOpBI.

88. Kimaccudukarnms sneMeHTapHbIX yacTull. KocMudeckue Jrydu.

YmMmerh — obcyscoams cnocobwr dpgexmusnozo pe- | Ipumepusvie npakmuueckue 3a0anus 01 IK3amena:
wenus usuyeckux 3a0a; 1. Touxa dsuscemcs 6 niockocmu XOY no 3aKoHy: x=-2t;y = 4t€—t . Haiimu ypasnenue mpa-
— pacnosnasamo d¢pexmusnoe pewierue om exmopuu y = f(x) u usobpasume ee epaguuecku, eekmop ckopocmu N u yCKOpeHus a 8
nespexmuenozo; 3ABUCUMOCINU O BPEMEHU; MOMEHIN 6PeMEHL fo, 8 KOMOPbIU 6EKMOP ycxopenus @ COCMAS-
nsiem yeon /4 ¢ exmopom ckopocmu\ .

2. Onpeoderums HemMOYHOCMb 8 OnpedeseHuUu KOOpOuHamol AX 371eKmpoHa, 08UdNCYWe2ocs 8
amome 8000poda co ckopocmvio v = 2,2 1:]6? ecnu donyckaemas HemouHocmv AV co-
cmasnsem 10% om eé eeruuunvl. Ykazamo, npuMeHuUMOo 1u NOHAMUE MPAEKMOPUU 8 OaH-
nom cnyuae. Ilocmoannas Ihanka: h = 6,63 1073 O c, A =1,05107** I ¢, macca
anekmpona m, = 9,1 107 kr,

3. Ha nosepxnocmv memania naoaem MOHOXPOMAMUYECKULL C8em C OJUHOU  BOJIHY

A = 0,08 mxm. Kpacnas epanuya gomosppexma A, = 0,3 MM, Haimu snauenue 3a-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

10.

Oeparcusarowjell paznocmu nomenyuanog U., komopyio HydcHo npunodcums K ¢omosiie-

Menmy, umobwl npekpamums gomomoxk. ITocmosunas Ihanka h = 6,63 107** Ix ¢, cko-
™ — 19 ¢r

pocms ceema 6 éaxyyme ¢ = 3 105 =, mooyaw 3apada snexkmpona g = 1,6 1077 K,

Mamemamuueckuii masmuuk Onunou 0,9 M OMKIOHUAU HA 5 CM U OMNYCMUIU, NOCTE Ye2O
OH Hauan cogepuwiame 3amyxaowue xKonebaumus. Yepes 5 noamvix xorebanuii amnaumyod
ymenvuunacy 6 2 paza. Hanucamo ypasnenue 0gudsicenuss 2mo2o MasmuuKd, eciu OHU co-
8epuLaromcs no 3aKoHy CUHyca.

Ha sazonemky maccoii 800 ke, kamawyrocs no 2opu3oHmanbHomy nymu co ckopocmoio 0,2
m/c, nacvinanu ceepxy 200 ke webnsn. Ha ckonvko npu 3mom yMeHvuuIacy cKopocms 8azo-
HemKku?

Hmnynve p persmusucmckou yacmuyvl pasen moC (Mo-macca nokos). Onpedenume cKo-
POCmb Yacmuybl v 8 008X CKOPOCMU C8eMA U OMHOULEHIUE MACCHl OBUICYUECS 4acCmUuybl K
ee macce NOKosL m/my.

1lo nposonounotl pamke umeroweli hopmy npasuibHO20 WEeCMUy20JbHUKA, UOem MOK CUTOLL
1=2 A. Ilpu smom 6 yenmpe pamku obpasyemcsi MAZHUMHOE Noje ¢ HanpsAXceHHocmvio 33
A/m. Hatimu onuny npogonoku, usz Komopou coenana pamxa.

B macnummnoe none, unoykyus komopoeo B = 0,05 Tn, nomewena 3amMxHymas HaKoOpoOmKo
kamyuika, cocmosawas uz N = 200 eumkos nPOBONCKL. Conpomuenenue kamywxu R = 40
Om, nrowaos nonepeurozo cewenuss S=12cm”. Kamywxa nomewena max, umo ee ocb co-
cmaeusiem y2on o = 60° ¢ Hanpaesienuem mMacHumuoz2o nojis. Onpedenume 3apso, npouieo-
Wl no Kamyuike npu UC4e3HOBeHUU MACHUMHO20 NOJIAL.

Onekmpon, ycKopeHublll pazHoCmblo NOMEHYUAIo8 nonaoaem 6 0OHOPOOHOe MASHUMHOe
noze ¢ unoykyuetl 9 mTn u ogudsxcemcs no gunmosou aunuu ¢ paouycom 0,9 cm u wazom 7,8
cm. Onpedenumsv YCKOPAIOWYIO pA3HOCHb NOMEHYUAN08 INeKMPULeCcKo20 NOJIL.

B pezynemame nacpesanus uepnoco mena OMuUHA 80IHLL, COOMBEEM CMBYVIOUASI MAKCUMYMY
SHepeuUu Meni08020 U3NyueHus, ymenvuuiacb om 2,7mkm 00 0,9 mxm. Onpedenume, 60
CKOJIbKO paA3 Y8enuduLacy sHepeemuyeckas ceemumocms mena. Kaxoii ovina u kakou cmana
MOWHOCIb UBTYHeHUs, eCilu USIYHalowas nosepxHocms mena pasia 20cm?
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CTpyKTypHBIii

JJIEMCHT [TnanupyemMble pe3ynbTaThl 00yUCHHS OueHouHbIE CpEeACTBA
KOMIICTCHIINU
Bnaners —  Ha8blKaAMU U MeMOOUKamu 0600weHus Braoenue nasvixamu gvinonnenus nabopamoprvix pabom

Pe3VIbmamos peuieHusl, IKCNepUMeHmanibHol
oessmenbHOCmu,

— cnocobamu OyeHuUBaHUs IHAYUMOCIU U
NPAKMu4ecKol npueoOHOCMU NOJLYYEeHHbIX
pe3yibmamos;

—  npogheccuoHanbHbLIM A3bIKOM NPEOMEMHOl
obnacmu 3HAHUA,;

3adanus K 1abopamopusim pabomam:
Jlabopamopnuas paboma Nel

1 3amxnymoie cucmemsl. Koncepsamuenvie u ouccunamusenvie cuivl (onpedeneHue u
npumepwt). Coomeemcmeue 3aKOHO8 COXPAHEHULL U CUMMEMPUU NPOCMPAHCINEA U DEMEHLL.

2 Kunemuueckas sunepeus. [lomenyuanvnasn snepeusi pasiuyHsvlx cucmem. 3HaK nomeHyu-
anvHot snepeuu. Ilonnas mexanuueckas SHepeust CUCmembl.

3 3axon coxpaneHus nOIHOU MEXAHUYECKOU IHepeuu cucmemsl. I panuyvl npumeHumocmu
3aKOHA U NPUMEDPDL.

4 3axon coxpanenus umnynvca cucmemol. I panuyvl NPUMEHUMOCIU 3aKOHA U NPUMEDDL.

5 3axon coxpanenus MomeHma umnyavcea cucmemvl. I paHuyvl NPUMEHUMOCMU U NpUMe-
pul.

6 3axomnsl coxpanenus npu abCconOMHO YNpy2oM U Heynpyeom yoapax. LlenmpanvHulil u
He-YeHMPAaIbHbll YOapbl.

7 Paboma (nonosicumenvuas, ompuyamenvnas, nynesas). Mowmnocmo. KIIJ[. Boiuucnenue

pabomwl paziudHbIX CUL.

Jlabopamopuas paboma Ne4

1 OcHogHble nousamusi OUHAMUKU HOCMYRAMENbHO20 08UNCEHUs (Macca, CULd, UMNYIbC).
Yemvipe ocHosHbix 6uda e3aumooeticmsuil. Cneyuanvhsvle Udbl CUI.

2 3axon croorcenus ckopocmei. Ilepswiii 3akon Hotomona. [lpumepvr UCO u HUCO.

3 Bmopoii 3axon Hvtomona. HUmnynvcnas ¢popma 3anucu 3axoua. Ilpunyun cynepnosu-
yuu.

4 Tpemuii 3axon Hvtomona. Llenmp macc cucmemvl. CKoOpocms yeHmpa mMacc cucmembl.
Hmnynoc cucmembl.

5 Momenm unepyuu cucmemsvl M.m. u meepoo2o mena. Bviuucienue momenma unepyuu
npocmwix men (Koavyo, ouck, yururop. Ha evioop)

6 Momenm cunvlt, MOMEHM UMNYIbCA MeNad OMHOCUMENLHO MOYKU.

7 Ocho6HOU 3aK0H OUHAMUKU BPALYATNENLHO0 OBUNCEHUSL.

8 Teopema [lImetinepa u ee npumenenue.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

Jlabopamopuas paboma N5, Ne7

1 Konebamenvroe osudicenue. I'apmonuueckue u aneapmonuyeckue konebanus. Ochog-
Hble Xapakxmepucmuku (amnaumyoa, nepuoo, yacmoma, gaza). Buovl maamuuxoas.

2 Ce0000HbIE Hesamyxatowue Konebanus. [ughepenyuanvroe ypasuerue u eco peuterue
OJ15 MAMEMAMUYECKo20, PU3ULECKO20 U NPYHCUHHO2O MAAMHUKOS.

3 3amyxarowue xonebaunus, ux ypasHerue u xapakmepucmuku (Kodgguyuenm zamyxa-
HUSL, 10-2apu@pmuyeckuti OeKpemenm, 8pemsi peiaKcayuu, Yacmoma, 000pOmHOCMb).

4 Buinyosicoennvle xonebanusa. Amnaumyoa u ¢asa evinysxcoennvix Konredbanuil. Pezanauc,
yeaosue e2o 803HUKHOG8eHUA U xapakmepucmuku. [lpumenenue.

5 Ckopocmas, yckopeHue, sHepeus Koiebamenvhol cucmemsl. Ilpespawjenue snepeuu npu
KO-1e0amenbHOM O8UIHCEHUU.

6 Cnooicernue 63auUMHO-nepneHOUKyIaApHulx Koaebanull. Pueypel Jluccascy. Cnooicenue
Kone-banull 00H020 HanpaeieHus. buenus.

7 Ynpyeue 6onuvi. Ypasnuenue becyweti u cmosuetl 6onn. OcHOBHble napamempsl 80JIHbL.

Jlabopamopnas paboma Nel I

1 Mukpo- u makpocucmemsi u ux napamempboi.

2 @yukyus pacnpedenenus Maxceenna. Haubonee seposmuas, cpeouss keaopamuieckas,
CpeOHsIsL apughmemuyeckas CKOpoCmu U uUx 8blyucieHue.

3 @yukyus pacnpeodenenus I aycca. bapomempuueckas gpopmyna.

4 Ocnosnvie nonosxcenus MKT. Boi6oo ocnosrnozo ypasnenus MKT.

5 Vpasuenue Menoeneesa-Knanetipona. Hzonpoyeccol 6 2azax, ux ypagueHus u epapuxu.
6 Cmenenu c60600b1. 3aKon pacnpedeneHus dHepuu no CmeneHsam c0000bl.

Jlabopamopuas paboma Nel2, Nel4, Nel5

1 Ilepsoe nauano mepmoOUHAMUKYU U €20 NPUMEHEHUE K U30NPOYECCaM.

2 Paboma 6 mepmoounamuxe. Boruucnenue pabomsi npu paznuunsix uzonpoyeccax. L{uk-
JIbl.

3 Tennoemrxocmo ewjecmsa. Ilonumponnwiti npoyecc. Cesi3b noIumponHo2o npoyecca c
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

U3o-mepmudecCKum, U30XOpHbIM, u306aprlM u aouabamuvim npoyeccamu.

4 Oumponus, ee cmamucmudeckuii U MmepMOOUHAMUYECKULL CMbICIbL. Bmopoe nauano
MmepmoOU-HAMUKU.

) Peanvnvie casvi. Hzomepmul peanvhvix 2azo6. Kpumuueckue napamempul. Tpotinas
mouxa. Bhympennssn snepeus peanvroeo 2aza. dghgexm [ocoynsn-Tomcona.

6 llosepxnocmnoe namsocenue. Cmavuseanue. Kanunnsapuvie aenenus. /laenenue Jlanna-
ca.

7 Aenenus nepenoca. Koagpguyuenmor oughghysuu, eazxocmu, menionposooOHOCMU U UX
CBA3b.

Jlabopamopnas paboma Ne2 1

1 Onexmpocmamuueckoe noe. Inexkmpuueckuil 3aps0. 3akon Kynona.
2 Hanpsoicennocmo snexkmpocmamuueckozo nons. Ilpunyun cynepno3uyuu.
3 Ilomok eexmopa . Teopema I aycca.

4 HOmeHI/!ua]leOCWIb aJleKmpocmamu4ecKkozo no.isl. Teopema O YUDKYJAYUU.

5 Ces3b MleC‘ay HANPANCEHHOCMbIO U NOMEHYUATIOM.

6 Feoxwempuuecxoe onucanue noas. Cunosvie TUHUU. 31<6un0mem;uaﬂbele NnoO6EPXHO-
cmu.

Jlabopamopnas paboma Ne24

1 Dnexmpuyeckutl mox. [Inomnocms moka. YpasHenue HenpepviHOCMU.

2 3akon Oma ona oonopoonozo yuacmka yenu. Conpomusnenue nposoonuka. Coeoure-
HUe CONPOMuGIeHuUlL.

3 3axon Oma 011 HeoOHOpoOHo20 yuacmka yenu. Cmoponuue cunvl. 3/]C.

4 Ilpasuna Kupxeoga.

5 Onexmpoemxocms. Konoencamopwi (6udbvi, ycmpoticmeo, coeourenue)

Jlabopamopnas paboma Ne27, 28
1 Hcemounuru maznumnozo noas. Maznumnoe noie 08uxicyuje2ocs 3apsaoda u nposoOHUKA
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

¢ mo-kom. 3axon buo-Casapa.
2 Ilomok u yupkynayus eekmopa uHOYKyuu machumnozo nois. Teopema Iaycca u meo-
pema o YupKyIayuu.

3 Cuna Jlopenya. /leudicenue 3apsaxicennot yacmuyvl 8 Ma2HUMHOM noJie.

4 IIposoonuxu ¢ moxkom 6 macnumuom noie. Cuna Amnepa.

5 3axon snekmpomachumuou unoykyuu Papades. l[Ipasuno Jlenya.

6 Aenenue camounoykyuu. Hnoykmuenocms. ConeHouo.

7 Ouepeus KOHMypa ¢ MoOKoOM U MASHUMHO20 NOJIA.

8 Bosuuxnosenue snekmpuueckux xonebanui. Konebamenvuuiii Konmyp.

9 llepemennviii snekmpuueckuti mox. Konoencamop, xamywxa uHOYKmMuGHOCMU, pe3u-
CMop 8 yenu nepemeHHo20 moxka. Akmuenoe, peakmugHoe u noJHoe CONPOMUBIEHUS Yenu.
10 Pe3onanc moxoeé u nanpsowcenuil.

11 Ipunyunv paouonepedauu.

12 Onexmpomaenumnoe none. Cucmema ypasuenuti Makceenna.

Jlabopamopnuas paboma Ne32

1 Dnexmpomaznummvle 80HbL U UX napamempul. LlIkana snexmpomacHUmMHbBIX 60IH.

2 Koeepenmnocmuv u Mmonoxpomamuunocms c8emoswix 60JH.

3 Humepghepenyus ceema om 08yxX moYeyHbIX UCHIOUHUKOB.

4 Humepghepenyus ceema om niockonapaiieibHou niaCmuHKu.

5 Humepghepenyus ceema om niacmunku nepemennou moawunsl. Konvya Hetomona.

6 Ilpumenenue unmepgpepenyuu ceema.

Jlabopamopuas paboma Ne34

1 Aenenue ougppaxyuu. Ocobennocms ougpaxyuu ceemoguvlx 601H. Jupparxyus Openens
u @payneogepa.

2 Ipunyun I'oticenca-@penens. Ynpowenue oluucieHuil ¢ NOMowblo 8eKmMopHoU Oua-
2pam-mbl.

3 Huppaxyus Dpenens na kpyenom omeepcmuu. 3onvt Ppenens.

4 Jlugpparxyus @payneoghepa na y3xoil npAMOIUHEUHOU Weal. YCa08Us MaKxcumyma u mu-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

HU-Myma. 3a8ucumocms UHMEHCUBHOCMU ceema om yaia Ouppaxyuu.

) Huppaxyuonnaa pewemra. OcHo8Hbie Xapakmepucmuxu OUGPaKyuoHHOU peuemKu.
Ycnosusa enagnvix makcumymos u MUHUMYMO8 U 00DABOUHBIX MUHUMYMOS.
6 Jughpaxyus na mpexmepnoi pewemxu. Ypaenenue Bynogha-bpez2os.

Jlabopamopnas paboma Ne35

1 Honspusayus ceema. EcmecmeeHHblll U NOAPUZOBAHHBIIL CEEM.

2 THonsapusayusa ceema npu ompasiceHuu u npeiomieHuu. 3axkon bprocmepa.

3 Heoiinoe nyuenpenomnenue. Ce0oticmea 0ObIKHOBEHHO20 U HEOOLIKHOBEHHO20 IYYell .

4 Honapuzamopuwl (8udvsl, ycmpoticmeo, HazHaveHue).

5 3axon Manoca. Ananus noaspuzo8annoco ceéema.

6 Onmuuecku akmugeHvle gewjecmaa. BpaweHue niockocmu noaapuzayuu ceemd.
Jlabopamopnas paboma No36, Ne41, Ne42

1 Bonnosvie u kopnyckysphsie ceolicmea céema.

2 Hasnenue, umnynvc, macca omona. Céa3vb dHepeuUu U UMNYIbCA PENAMUBUCTICKOL
yacmu-ywl.

3 T'unomesa Inanxa. Hznyuenue AYT.

4 Domorghghexm. Buowvl ghomosaghghexma u meopus eunewineco pomospgpexma. Pensmu-
sucmckuil hpomoagpghexm.

5 Dpgpexm Komnmona. Topmosnoe penmeeH08CKoe usiyueHue.

6 Jnuna eonnwvl [ebpoiina. Ilpunyun neonpedenennocmetl I etizenbepea.

7 W-hyHKYUs U ee ceolicmaa.

8 Ypasnenue lllpeouneepa (epemennoe u cmayuonapHoe). /[gusicenue c60600HOU yacmu-
Yol

9 Yacmuya 6 nomenyuanvHou ame (6eCKOHeYHOU U KOHEUHOl).

10 Keanmoeuiii ecapmonuuecxuti ocyunnamop. TynuenvHulll 9¢hghexm.

Jlabopamopnas paboma No44
1 Kax npoucxooum ¢ghopmuposanue snepeemuyeckux 30H 6 meepoom mene? Xapaxmepu-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

CIMUKA KaxicooU 30Hbl.

2 Cmpoenue npo80OHUKO8, NOJIYNPOBOOHUKOS U OUIIEKMPUKOE C MOYKU 3PEHUs 30HHOU
meo-puu.

3 1Iposooumocms cobcmeenHvIX U NPUMECHBIX NOYNPOEOOHUKOB.

4 Pacnpeoenenus @epmu-/upaxa, boze-Dunwmeiina, Maxceenna-bonvymana. Snepeus
Dep-mu.

5 Buipasicenue 3asucumocmu conpomugnenus om memnepamypusli 0 NPOBOOHUKO8 U NO-
JIYNPO-800HUKOS.

6 Aenenus Ha epanuye pazoena 08yX HOIYNPOBOOHUKOS PA3HO2O0 MUNA NPOBOOUMOCHIU.

Ipunyun oeticmsus u HasHaueHue OU00a U Mpuood.

Jlabopamopnas paboma Ne51, No53

1 Cocmas u xapakmepucmuku amomHozo s0pa. Aoepuvie cuvl.

2 Mooenu cmpoenusi amomuulx s0ep.

3 Onepeus ceazu aopa. Yoenvnas snepeus céazu. [eghexm maccul.

4 Ecmecmeennas u uckyccmeennas paouoaxkmueHocmu. Xapakxmepucmuka o-, f-, -
uznyuenutl. Ighgpexm Méccoayapa.

5 Knaccugpurayusa saoepnvix peaxyuii. Cocmagnoe s10po. Igpgpexmuenoe ceuenue. Xapax-
mepHoe s10epHoe BPeMsi.

6 Peaxyuu oenenus saopa. Llennvie sdepnuvie peaxyuu. Tepmosodepruvle peakyuu. AoepHvie
Peakmopboi.

7 Knaccughuxayus anemenmapnvix vacmuy. Kocmuueckue nyuu.

IIK-1 cmocoono

CTHI0 K aHAJIU3y U CUHTE3Y

3HaTh

OCHOBHblE onpede/zeHuﬂ U NoHAmMuUA pa30e-

7108 huzuKu,

OCHO6HblE dmsuuecxue 33dKOHbl,

Ilepeuensy meopemuueckux 60npocos K IK3ameny:

1. Mexanuueckoe dsudcenue. Ckopocms. Yckopenue. Hopmanvhoe u maneeHyuanvbHoe yckope-
Hus. [Ipsamonunetinoe pagnomeproe u pasHoyCKOPEHHOEe O8UNHCEHUS.

2. Bpawamenwvnoe osudicenue abconromuo meepoozo mena. Kunemamuueckue xapaxmepucmu-
KU 8DAamenbHo20 0BUNCEHUSL.

3. C8a3b MeHcOy KUHeMamuyecKuMu Xapakmepucmukamu nOCmynamenbHo20 U 8pauamenbHo20
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

osuoicenuti. Pagnomeproe u pagnoyckopenHoe 08UdiceHUs N0 OKPYICHOCTIU.

4. Ilepsviui, 6mopoti u mpemutil 3axonvl Hotomona. Cuna u macca. Mexanuueckuii npunyun om-
HOCUMENIbHOCU.

5. Mexanuueckas snepeus. Paboma. Kunemuueckas u nomeHyuanvbHas sHepeus.

6. 3axkoHvl coxpanenus UMNYIbCA U MEXAHUYECKOU IHep2UU 8 MexaHuke. 3aKOHbl COXPaHe-Husl
npu ynpyeom u Heynpy2om yoape.

7. Momenm cunvi. Momenm unepyuu. Teopema [lImetinepa u ee npumernenue.

8. OcnosHoe ypasHenue OuHAMUKU 8pAUAMENbHO20 08UNCEHUSA. 3AKOH COXPAHEHUSl MOMeH-MA
umnynsca.

9. Kunemuueckas sHepeus epawjamenvHo2o 0sudxcenus. Paboma npu epawjamensrnom ogudice-
HUU.

10. Mamemamuueckuii u ¢usuveckuui masmuuxu /Jughgepenyuanvroe ypasnenue Hezamyxa-
Fowux Koarebanuil. Iuepaus 2apMOHU4eCKUX Koaeoanuil.

11. Vpasuenue zamyxarowux konebanuii. Xapaxmepucmuxu 3amyxarouux koiebanui. Boi-
HYJicOeHHble Konlebanus. Pezonanc.

12. Cnoorcenue 83aumno-nepneHOuxyisaprulx konebanuil. Queypwot Jluccaoicy.

13. Cnoorcenue xonebanuii o0noz2o nanpaenenus. buenus.

14. Ilonepeunvie u npooonvbHule onHbL. Ypasnenue niockoi 601nsl. Boanosoe ypasnenue.
Cmosiuue 80/11bl.

15. Hoeanvuwiii 2as. Ilapamempuor cocmosinus. OcHogHoe ypagneHue MoaeKyisapHo-
KUHemu4eckou meopuu 2a308.

16. Pacnpedenenue monekyn eaza no ckopocmsam (pacnpeoenenue Maxceenna, I'aycca). Pac-
npedenenue borvymana.

17. Cmenenu c60600v1t monekyn. Pacnpedenenue snepeuu no cmenensam c6o600vl. Buympennss
9HepaeUs UOearbHO20 2a3d.

18. Uzonpoyeccol 6 eazax (uzoxopuwlil, uzobaphulil, usomepmuyeckuil). Paboma, cosepuwaemast
2a30M NpU PaA3IUYHBIX U3ONPOYECCAX.

19. Ilepsoe nauano mepmoouHamuku, e2o npuUMeHeHue K pa3iudHbIM U30NPOYECCAM.

20. Aouabamusiii u noaumponusiii npoyeccvl. Paboma npu aouabamuom npoyecce. Tennoem-
KOCHb 20308.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

21.

22.

23.
24,
25.

26.

27.

28.
29.

30.

31.
32.

33.
34.

35.
36.
37.
38.
39.
40.

Kpyeosvie, obpamumvie u neobpamumsie npoyeccol. [lpunyun delicmeus meniosou u xo-
noounvro mawun. Luxn Kapno u eco KI1/1.

Oumponus. Cmamucmudeckuti u mepmoOUHAMUYECKUL CMbICTbL SHMpOonuU. Bmopoe naua-
JI0 MEPMOOUHAMUKU.

Peanvuvie casvl. Ypasnenue Ban-oep-Baanvca.

Hzomepmol peanvrozo eaza. Kpumuueckue napamempul. Kpumuueckoe cocmosmue.
Bruympennsist snepeust peanvnozo eaza. dgpgpexm [ocoyns-Tomcona. Corcudcenue 2azos. -
MAanbnus.

JKuokocmu. [losepxnocmnoe namsiicenue scuoxocmenl. Cmauusanue u He cmMavuanue.
Kanunnsapnvie saenrenus.

Aenenus nepernoca: ougysus, menionpogooHocms, enympentee mpenue. Césazv k0a¢hu-
YUeHmos neperoca.

Teepovie mena. Kpucmaniuueckas pewemka meepovix mei. Buovl ceszeil ¢ kpucmannax.
Onexmpuueckuii 3aps0, ceoticmsa 3apada. 3axon Kynona. dnexmpuueckuii 3apso npomsi-
JHCEHHBIX Mmell.

Dnexmpocmamuueckoe noie. Hanpscennocms, cuniogvle TuHUL, RPUHYUN CYNEPROZUYUU
INEKMPOCMAMUYECKUX NOJLEL.

Dnexmpuyeckutl Ounoisb u e2o noie. Junoiv 8 21eKmpuyeckom noie.

Teopema 'aycca ons anekmpocmamuieckux noietl 6 6aKyyme u ee npumeHenue (noue bec-
KOHEUHO020 NPAMOIUHENHO20 NPOBOOHUKA U YUIUHOPA, DECKOHEYHOU 3aPAANCEHHOU NIOCKO-
cmu U 08yX NApalebHblX NI0CKOCmel, cgepbi)

Lupxynayus 6ekmopa HanpaiceHHOCmuU d1eKMpPOCmMamuiecKko2o noJs.

THomenyuan snekmpocmamuyeckoeo nos. Cesizb HANPHCEHHOCMU U NOMEHYUANA INEK-
MPOCMAmMuU4ecKo20 noJis.

Onexmpuyeckoe none 6 gewjecmae. /fusnekmpuxu. Bekmop anekmpuueckoeo cmeujenus.
Teopema 'aycca 0ns 21eKmpocmamuieckux noaetl 8 OUdIeKMpuKax.

YVcnosue na epanuye paszoena memann-ousieKmpux u OUNeKmpuK-oud1eKmpux.
Onexmpuueckas emkocmo. Konoencamopuol. Coedunenue KOHOeHcamopos.

Dnepeus snekmpuyecko2o noJs.

Tlocmosinubiil 21ekmpuyecKull MoK U e20 Xapakmepucmuku. YpasHenue Hepa3pbl6HOCHIU.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

41.
42.

43.
44,
45.
46.

47.
48.

49.
50.
51.
52.
53.
54,
55.
56.

Cmoponnue cunot. 3./].C.

3axon Oma 01151 00HOPOOHO20 U HEOOHOPOOHO20 Yuacmkos yenu. Conpomueienue npoeoo-
Hukos. 3axkou [ocoyna-Jlenya.

IIpasuna Kupxeogha ona pazeemenennvix yeneu u ux npumeHenue.

Teopus JIpyoe 31exmponpo8ooHoCcmu MemaJiios.

Maenumnoe none u e2o Xapakmepucmuxu.

3axon buo-Casapa-Jlannaca. [Ipunyun cynepnosuyuu maeHumuuix nosei. Hanpsasicen-
HOCMb MACHUMHO20 NOJIAL.

3axon Amnepa. Bzaumoodeticmeue 08yx napannienvHbix nNpOBOOHUKOE C MOKOM.
Mazenummnoe none osudsicywe2ocs sapaoa. Jeuxicywuecs snekmpudeckue 3apsaovl 8 MazHum-
Hom none. Cuna Jlopenya. ppexm Xonna.

3axon noanoco moxka. Macnummnoe none conrenHouoda u mopouoa.

Ilomok sexmopa unoykyuu macnumuozo noas. Teopema I'aycca 0ns MmacHumMHbIX nOJE.
Paboma no nepemewjenuro nposoOHuka ¢ mokom 6 MAzHUMHOM HOJIe.
Onexmpomaenumnasn unoykyus. Onvimel ghapaoes.

HUnoykmuenocms. Camounoykyus. Bzaumnas unoyKyus.

Tpancghopmamopwl. Dnepeus MacHUMHO20 NOA.

Dnexmpuyeckue xonebanus. Ilepemennviti 21eKmpudecKuti mox.

Teopusa Maxkceenna 0715 91eKMPOMALHUMHO20 NOJA.

57. /leoticmeennas npupooa ceema. 3aKoH Ompaj;ceHus u npeiomieHus ceema.

58.

59.
60.
61.

Humepgepenyus ceema u ycnosue ee nposegnenus. Memoowvl Hab00eHus: unmepgepenyuu.
Pacuem xapmunvl unmepgepenyuu om 08yx UCMOYHUKOS C8emd.

Hnmepghepenyus 6 monxux nienkax. Ilonocvl pasHo2o HAKIOHA U PAGHOU UUPUHDBL.
Ipunyun I'oticenca-@penens. /Juippaxyus ceema. Memoo 3on Openens.

IIpsamonunetinoe pacnpocmpanenue céema. /Juppaxyus Ha Kpy2nom omeepcmuu u OUcKe.

62. /[ugppaxyuss payneopepa na wenu u OUGpPaKyuoHHol peuiemxe.

63.
64.

65.

Ilpocmpancmeenuas peuwemxa. Paccesnue ceema. @opmyna Bynvga-bpezeos.

BonHoBbIe U KOpITyCKYIIsIpHBIE CBOMCTBA cBeTa. J[aBienne, ummyibce, macca (potoHa. CBs3b
SHEPTUU U UMITYIIbCA PETSATUBUCTCKON YaCTHIIBL.

I'mnotesa [Tnanka. Usnyyenne AUT. 3akon Credana-bonpiimana. 3akon cmenienus Buna.
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66.

67.
68.
69.

70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

80.
81.

82.

83.

84.
85.

dorordpdexr. Buasl dororddexra u Teopus BHemHero dotodddekra. PenmsstuBucTCKUMit
dotorddekr.

Oddext Komnrona. TopMo3HOE pEHTICHOBCKOE M3TyUEHHE.

Juna Bosubl [ebpotiins. [Ipuniun seonpenenennocteii [ eiizenoepra.

y-GyHKIMS U ee cBolicTBa. YpaBHeHnue lllpeaunrepa (BpemeHHOEe U cTalpioHapHoe). [[Bu-
KEHHE CBOOOHON YaCTUIIBI.

Yacrtuia B IOTeHIUATBHOHN siMe (0€CKOHEUHOM 1 KOHEYHOM).

KBaHTOBEII rapMOHUYEeCKUH ocIuIATOp. TyHHEIBHBIN 3D QeKT.

Mopnens ctpoenusi aroma Tomcona. OnbiT Pesepdopna. Monens atoma Pesepdopaa u ee
TPYIHOCTH.

[Mocrynater bopa. Panunycsl 60poBckux opOuT u sHeprusi atoma. OnbiT @panka u ['epua.
Nznyyenue atoma Bogopoaa. ®opmyna banemepa. CriekTpajibHbIEC CEPHH.

CruioniHoM U XapakTepUCTUUYECKUN PEHTT€HOBCKUE CIEKTPhL. 3aKkOoH Mo3iu.

ATOM BOJIOpOJIa B KBaHTOBOM (u3nke. KBaHTOBBIE uncIa.

OpOuTanbHbl 1 COOCTBEHHBI MOMEHTHI MMITyJIbca 3JIEKTpOoHA. [ MpOMarHUTHOE COOTHO-
mwenne. MaraetoH bopa.

DNeKTPOHHBIE ¢JI0U U 0005104KH. [IpUHITUIBI TOCTPOCHUS TIEPHOIUYECKON TabmuIsl MeH-
JiereeBa.

®opMHUpPOBAaHKE FHEPTETUUECKUX 30H B TBEpAOM Tene. CTpoeHue MPOBOJHUKOB, MOIYIPO-
BOJTHUKOB U JTUAJIEKTPUKOB C TOUKH 3PEHUSI 30HHON TEOPUH.

[TpoBoAMMOCTE COOCTBEHHBIX M IPUMECHBIX MOTYIPOBOTHUKOB.

Pacnipenenenuss ®depmu-dupaka, bosze-DitHmreiina, MakcBemia-boiasiiMana. OHeprus
Oepmu.

SBneHus Ha TpaHUIE ABYX MOJIYIPOBOJHUKOB Pa3HOTO THUIA MPOBOAMMOCTHU. [IpuHITMI
JENUCTBUS U HA3HAYEHHUE IM0JIa U TpUOoa.

CocraB M XapakTepUCTUKH aTOMHOTO sapa. SnepHsle cuiibl. Mogenu CTpOeHHs! aTOMHBIX
anep.

DHeprus cBA3M siipa. Y aenbHas sHeprus cBszu. JlepexT macchl.

EcTtecTBeHHass 1 UCKYCCTBEHHAsI PAIMOAKTUBHOCTH. XapaKTEPUCTUKA O-, -, Y-U3ITydCHH.
Dddext Méccbayapa.
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DJIEMEHT [Mnanupyembie pe3yabTaThl O0ydeHUs OrneHOYHBIC CPEICTBA
KOMITCTCHIIHH

86. Knaccudukanus saepasix peaknuii. CoctaBHOE s1po. DPPekTuBHOE ceueHHE. XapaKTep-
HOE SiIEpHOE BpeMsl.

87. Peakuuu nenenus siapa. llemHbie syiepHble peaknuu. TepMosiiepHble peakiuu. SnepHbie
peaKTopsI.

88. Knaccudukanus snementapHbix yactuil. KocMudeckue jryuu.

YMeTh —  @bloensmob OcHoBHble (pusuueckue saenenus | IIpumepuvie npakmuyueckue 3a0anus 01s IK3amena:

npu paccmomperuu husuieckux 3a0ay;

— 00cyscoamsb cnocobwl ¢hghekmusrnozo pe-
weHus usuyeckux 3a0ay

— pacnosHasams 3ppexmueroe peulerue om
Heappexmusrozo,

—  00bACHAMb usuyecKue A6leHUs ¢ MoYKU
3DeHUsL OCHOBHBIX 3AKOHO8 (PU3UKU,

—  KOPPEKmHO 6blpadicamv U apeyMeHmupo-
BAHHO 0OOCHOBBIBAMb NOJONCEHUSL OCHOBHLIX
Quzuueckux meopuil.

1.

Touka 08udicemcs 8 RIOCKOCmU X0Y NO 3aKOHY: x = -2t;y = 4t -t . Hatimu ypasnenue mpa-
exmopuu y = f(x) u uzobpazume ee epaguuecku; eekmop ckopocmu N u ycKopenusi a 8
3A8UCUMOCTU O PEMEHU, MOMEHM 8peMeHU ty, 8 KOMOPbIU 8EKMOP yekopenus a cocmag-

nsiem yeon /4 ¢ eekmopom ckopocmu\ .
Onpedenums HemMOYHOCMb 8 onpeodesieHuU KOOpOuHamul AX 371eKmpoHa, 08UdNCYUWe20cs 8

M
amome 6000opoda co ckopocmvio v = 2,2 10% = eciu donyckaemas nemounocms Av co-
c

cmaensem 10% om eé eenuuunvl. Ykazamv, npuMeHUMO U NOHAMUE MPAEKMOPUU 8 OaH-
nom cayuae. Ilocmosnnasn Ihanka: h = 6,63 1073 e, h = 1,05 107 Ix ¢ macca
snexmpona m, = 9,1 107" kr,

Ha noeepxnocmv memanna nadaem MOHOXPOMAMUYECKUN c8em ¢ OJIUHOU  BOJIHb
A =0,08 mxm. Kpacnas epanuya gomosgppexma A, = 0,3 MM, Hailmu s3nauenue 3a-
Oeparcusarowjell pasnocmu nomenyuanog U., Komopyio HYICHO npuiodcums K ¢omodie-
Menmy, umobwl npexpamums gomomox. Hocmosunas Inanka h = 6,63 107** Ix ¢, cxo-
pocmb ceema 6 akyyme ¢ = 3 IDSE, MOOYIb 3apada dnekmpona @ = 1,6 1071 Ka,

Mamemamuueckuti maamuux oaunou 0,9 m omkionunu Ha 5 cM u OMRYCMULU, NOCTIE 4e20
OH Hauan cogepuiams 3amyxaroujue Konrevanus. Yepez 5 nonuvix KonebdaHuil amniumyoa
ymenvuunacey 6 2 paza. Hanucamo ypasnenue 0gudicenuss 2moz2o MasmHuKd, eciu OHU co-
6epuLaromcesi no 3aKOHy CUHYCA.

Ha sazonemky maccou 800 ke, kamawyrocs no 20pu30HmManibHoMy nymu co ckopocmoio 0,2
m/c, naceinanu ceepxy 200 ke webna. Ha ckonvko npu 2mom ymMenvuuIacy cKopocms 6azo-
HemKu?

HUmnynvc p persmusucmckou yacmuyvl pasen moC (Mo-macca noxos). Onpedenume cKo-
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pocmb yacmuysvl v 6 005X CKopocmu ceenma U OntHouleHue Maccol 06149%‘)/%;6126% yacmuyvl K
ee macce nokKos m/mo.

7. Ilo npogonounotl pamke umerowei hopmy npasuibHO20 WeCmuy201bHUKA, U0em MoK CUNOLL

1=2 A. Ilpu smom 6 yenmpe pamku 00pazyemcs MazHumHoe nojie ¢ HanpsaXceHHocmvio 33
A/m. Hatimu onuny npogonoku, uz Komopou coeiana pamka.

8. B maenummnoe none, unoykyus komopozo B = 0,05 Tn, nomewena 3aMKkHymas HaKopomko

kamywxka, cocmosawas uz N = 200 eumxoe nposonoxku. Conpomusnenue kamywku R = 40
Om, niowaods nonepeuHo2o cedenusi S=12cm®. Kamywxa nomewena max, umo ee oco co-
cmaensem 2ol o. = 60° ¢ Hanpaeienuem macHumuoz2o nojs. Onpedenume 3apso, npouieo-
WUt o Kamyuike npu UCYe3HO8eHUU MASHUMHO20 NOJIA.

9. DOnexmpoH, yckopenHblll pasHOCMbIO NOMEHYUANI08 nonaddenm 8 0OHOPOOHOEe MACHUMHOe

nozne ¢ unoykyueu 9 mTn u osuscemcs no unmosou 1unuu ¢ paouycom 0,9 cm u wazom 7,8
cm. Onpedenumsv YCKOPAIOWYIO PA3HOCMb NOMEHYUAT08 IeKMPULEeCcK020 NOJIAL.

10. B pesynvmame nacpesanusi uepHo2o0 meia OIUHA BOIHBI, COOMBEM CMBYIOWAs MAKCUMYMY
SHepeuu mennogo2o usiyuenus, ymeHovwuracy om 2,7uxm 0o 0,9 mxm. Onpedenume, 80
CKOJIbKO PA3 Y8eNUdULACh IHepeemuyeckas ceemumocms mena. Kakoii oviia u kakoi cmana
MOWHOCIb UBTYHeHUs, eCilu USIYHalowas nosepxnocms mend pasia 20cm?

Bnanets

— cnocobamu OeMOHCMpayuu yMeHus
AHATUBUPOBAM PU3UYECKUe ABTIeHUS U
3aKOHOMEPHOCIU,

—  HA8blKamu u Memoouxamu ob60ouenus
DPe3yIbmamos 8blNOIHEeHUs 1AO0PAMOPHBIX
pabom;

—  cnocobamu OYyeHUBaHUsA 3HAYUMOCMU U
APAKMu4ecKol npueoOHOCMU NOJIYYEeHHbIX
pe3ynibmamos;

Braoenue nasvikamu evinonnenus 1aoopamopuvix pabom
3adanus K 1abopamopusim pabomam:
Jlabopamopnas paboma Nel

1 3amxnymoie cucmemsi. Koncepsamuenvie u ouccunamusnvie cuivl (onpedeieHue u
npumeput). Coomeemcmeue 3aKOH08 COXPAHEHULL U CUMMeMpUU NPOCMpPancmed U pemMeHu.

2 Kunemuueckas snepeus. Ilomenyuanohas sHepeus pasiuuHblx cucmem. 3HaK nomeHyu-
anvhot snepauu. Ilonnas mexanuueckas sHepeusi CUCHEMb.

3 3akon coxpaHenus NOTHOU MEXAHUYECKOU dHepeuu cucmemsl. I panuyvl npumeHuMocmu
3aKOHA U NPUMepbL.

4 3akon coxpanenus umnynvca cucmemsl. I paHuybl npUMEHUMOCMU 3AKOHA U NPUMEDDL.

5 3akon coxpanenuss MOMeHmMa umnyavca cucmemsl. I panuyvl npumeHuMocmu u npume-
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pbol.
6 3axonvl coxpanenus npu abCcoOMHO YApy2om u Heynpyeom yoapax. Llenmpanvhuiii u
He-YeHMPAaIbHblil YOapbl.

7 Paboma (nonosxcumenvuas, ompuyamenvuas, Hyneeas). Mowmnocms. KI1J/[. Boiuucnenue

pabomvl paziudHbIX CUIL.

Jlabopamopuas paboma Ne4

1 OcHosHbie noHamus OUHAMUKY NOCMYNAMENbHO20 08UICEHUSL (MACCA, CUNA, UMNYIbC).
Yemvipe ocHosHbIX 6uda 83aumoleticmautl. CneyuanbHvle 6UObL CUI.

2 3axon cnoocenus ckopocmetl. Ilepswiii 3axkon Hotomona. [lpumepor UCO u HUCO.

3 Bmopoii 3akon Hetomona. Hmnynecnaa ¢opma 3anucu saxoua. Ilpunyun cynepnosu-
yuu.

4 Tpemuii 3axon Hvtomona. Llenmp macc cucmemvl. CKOpocms yeHmpa Macc Cucmembl.
Hmnynoc cucmemol.

5 Momenm unepyuu cucmemsvt M.m. u meepdo2o mena. Bviuucienue momenma unepyuu
npocmulx mei (Koavyo, ouck, yurunop. Ha eviboop)

6 Momenm cunvl, MOMEHM UMNYIbCA MeNd OMHOCUMETLHO MOYKU.

7 OcCHOBHOIU 3aKOH OUHAMUKU 8PAUAMENbHO20 OBUNCEHUSL.

8 Teopema LlImeunepa u ee npumenenue.

Jlabopamopnas paboma Ne5, Ne7

1 Konebamenvnoe osuscenue. I'apmonuueckue u aneapmonuyeckue konreoanus. OcHo-
Hble XapaKkmepucmuku (amMniumyoa, nepuoo, wacmoma, gaza). Buovl maamuuxos.

2 Ce0000HbIE He3amyxatowue Konebanus. [ughgepenyuanvroe ypaguenue u e2o peuienue
O/l MAMEMAMUYECcKo20, Qu3ULecKo20 U NPYIHCUHHO20 MAAMHUKOS.

3 3amyxarowue xonebanus, ux ypasHeHue u xapaxmepucmuxu (kodgguyuenm zamyxa-
HUsl, 10-2apupmuyecKuti OeKpemerm, 8pemsi peiaxKcayuu, 4acmoma, 00OpOmMHOCMb).

4 Buvinyoicoennvle konebanus. Amnaumyoa u gasza 8viHysHcOeHHbIX Konebanul. Pezananc,
yenosue e2o 803HUKHOG8eHUA U Xxapakmepucmuku. [Ipumenenue.

5 Cropocmb, ycropenue, snepaus KoiebamenvHou cucmemsl. Ilpespawenue suepeuu npu
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KO-1ebameibHoM 08UINCCHUU.

6 Cnooicenue 83auMHO-NEPNeHOUKyIApHbIX Konebanuu. Dueypel Jluccasxcy. Cnocenue
Kone-6anuii 00Ho20 Hanpaenenus. buenus.
7 Ynpyeue 6onnvi. Ypasuenue 6ecyweii u cmosueti 6onn. OCHO8HbIE NApamMempbl GOIHbL.

Jlabopamopuas paboma Nel |

1 Mukpo- u makpocucmemsl u ux napamempul.

2 Dynkyus pacnpedenenuss Maxceenna. Haubonee éeposmuas, cpeoussa keaopamuieckas,
CpeOHss apughmemuyeckas CKOpoCmu U UX 8blylUCIeHUe.

3 Dynkyusa pacnpedenenus I aycca. bapomempuyeckas ¢popmyna.

4 Ocnosnule nonodcenus MKT. Bvisoo ocnoenoeo ypasnenus MKT.

) Vpasnenue Menoeneesa-Knanetipona. Mzonpoyeccol 6 2azax, ux ypasHeHus u epaghuxu.
6 Cmenenu c60600b1. 3akoH pacnpedeieHus S3Hep2uu no CmeneHsIM c0000bl.

Jlabopamopnas paboma Nel2, Nel4, Nel5

1 Ilepsoe nauano mepmoOUHAMUKYU U €20 NPUMEHEHUE K U30NPOYECCaM.

2 Paboma 6 mepmoounamuxe. Boiuucienue pabomsi npu pasnuunsix usonpoyeccax. L{uk-
JIbl.

3 Tennoemrxocmo sewecmea. Ilonumponnwiil npoyecc. Cés13b NOIUMPONHO20 NPoOYecca ¢
U30-MepMULEeCKUM, U30XOPHBIM, U300APHBIM U AOUAOATHBIM NPOYECCAMU.

4 Dumponus, ee cmamucmuyeckuil U mepmoOUHAMUYECKULl CMbICAbl. Bmopoe nauano
mepmoOU-HAMUKU.

5 Peanvuvie caszvi. Hzomepmovl peanvhvix 2azos. Kpumuueckue napamempol. Tpoiinas
mouxa. Buympennss snepeusi peanonozo eaza. dgpgexm [ocoynsa-Tomcona.

6 Tlogepxrnocmunoe namsiicenue. Cmauueanue. Kanunnapuvie senenus. /lasnenue Jlanna-
ca.

7 Aenenus nepenoca. Koagpuyuenmor ouggyzuu, esaskocmu, menionposoOHOCMU U UX
C6513b.

Jlabopamopuas paboma Ne2l
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1 Onexmpocmamuueckoe none. dnexkmpureckuil 3aps0. 3axkon Kynona.

2 Hanpsocennocmyo snexmpocmamuueckozo nons. Ilpunyun cynepnosuyuu.

3 Ilomoxk eexmopa . Teopema [ aycca.

4 Ilomenyuansnocmo snekmpocmamuiecko2o nojis. Teopema o yupKyasayuu.

) Ce3b MedHcOy HaNPANCEeHHOCMbIO U NOMEHYUATOM.

6 l'eomempuueckoe onucanue nons. Cunogvie HuUHUU. IKEUNOMEHYUATbHbIE NOBEPXHO-
cmu.

Jlabopamopnas paboma No24

1 Dnexmpuyeckuti mox. [Inomuocms moka. Ypasnenue HenpepbleHOCMU.

2 3axon Oma Ons 00HopooHo2o yuacmka yenu. Conpomuenenue npogoonuxa. Coedune-
HUe CONPOMuGIeHUIL.

3 3axon Oma 015 HeoOHOpoOHo20 yuacmka yenu. Cmoponnue cunvt. I/]C.

4 Ilpasuna Kupxzoga.

5 Onexmpoemxocms. Konoencamopwi (6udvl, ycmpoticmeo, coeourerue)

Jlabopamopuas paboma Ne27, 28

1 Hcmoynuxu maenummnoeo nons. Maznummnoe noie 08uxcywecocs 3apsoa u npo8ooOHUKA
¢ mo-kom. 3axon buo-Casapa.
2 Tlomoxk u yupkynsayus eekmopa uHOyKyuu machumnozo nois. Teopema I'aycca u meo-

pema o YUpKyIAYuuU.
Cuna Jlopenya. /[eudicenue 3apaniceHHol Yyacmuyvl 8 Ma2HUMHOM noJie.

IIposoonuxu ¢ moxkom 6 macnumuom none. Cuna Amnepa.

3akon anexkmpomacnummuor unoykyuu Papaoes. Ilpasuno Jlenya.

AHenenue camounoykyuu. Unoyxmuenocms. Conenouo.

OHepeus KOHmypa ¢ moKom u MaeHUMHO20 NOJIA.

Bosnuxnosenue sanexkmpuuecxkux koneoanuu. Konebamenbhviti KOHmMyp.

Ilepemennviii snexkmpuueckuii mox. Kondencamop, kamywka uHOYKMUBHOCMU, pe3u-
CMOp 8 Yenu nepemeHHo20 moxka. Akmuenoe, peakmugnoe u noJHoe CONPOMUEIEHUS Yenu.

O©oo~NOo Ol w
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10 Peszonanc mokos u nanpsiicenuil.
11 Ipunyuns paouonepedauu.
12 Inekmpomacnumnoe none. Cucmema ypasuenuii Maxceenna.

Jlabopamopnuas paboma Ne32

1 Onekmpomaznummuvle 6011l U UX napamempsl. Lllkana anekmpomacHumHsIx 80H.

2 Kozcepenmnocms u MoHoxpomamuunocms c6emoBulx GOJIH.

3 Humepghepenyus ceema om 08yx moueyHvIX UCOUYHUKOS.

4 Humepgpepenyus ceema om niockonapanienvHol naacmuHKuU.

) Humepghepenyusa ceema om naacmunku nepemenHou moawjunsl. Konvya Horomomna.

6 Ipumenenue unmepghepenyuu ceema.

Jlabopamopuas paboma Ne34

1 Aenenue ougpaxyuu. Ocobennocms ougpaxyuu ceemosuvlx 601H. Jupparxyus Openens
u @payneogepa.

2 Ipunyun [lovicenca-@penens. Ynpowenue 8bl4UCIEHU C NOMOWBIO 8eKMOPHOU OUd-
2pam-maoi.

3 Hudpaxyus Openena na kpyenom omeepcmuu. 30Hvl Ppeners.

4 Jugdpaxyus @payneoghepa na y3Koii npamonuneiHol weiu. Ycuosus makcumyma u mu-

HU-Myma. Basucumocmov unmencusHocmu céema om yena duqbpam;uu

5 Huppaxyuonnas pewemra. OcHogHbie Xapakmepucmuxu OUGPaKYyuoOHHOU peuemKu.

Yenosus enasnvix makcumymos u MUHUMYMOB U 00OABOYUHBIX MUHUMYMOB.
6 Huppaxyus na mpexmepnoii pewiemru. Ypasuenue Bynvgha-bpezeos.

Jlabopamopuas paboma Ne35

Honsapusayus ceema. EcmecmeenHblll u NOAAPUZ0BAHHBIU CEEM.

THonapuzayus ceema npu ompadxcenuu u nperomieHuu. 3akon bprocmepa.

lsotinoe nyuenpenomnenue. Ceoucmea 0ObIKHOBEHHO20 U HEOObIKHOBEHHO20 JIyUell .
THonapuzamopul (8udvl, ycmpolicmeo, Ha3HayeHue).

3axon Mantoca. Ananuz noisipuz08aHHo20 ceema.

aab~rwdNPE-
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6 Onmuuecku axmueHwie seujecmea. Bpau;eﬂue niockocmu noJiipuzayuu ceema.

Jlabopamopuas paboma Ne36, No41, Ne4?2

1 Bonnosvie u kopnyckyiaphsie cgolicmea ceema.

2 Hasnenue, umnynvc, macca gomona. CeAzb dHepeuu U UMNYIbCA PENAMUBUCHICKOU
yacmu-yul.

3 T'unomesa Ilnanxa. Hznyuyenue AYT.

4 Domosghghexm. Buovl ghomosghghexma u meopus eneuwtneco pomosppexma. Pensamu-
sucmckuil hpomosgpgexm.

5 Opgexm Komnmona. Topmosnoe penmeeH08CKoe usiyueHue.

6 Jlnuna eonnwvt [ebpoiins. Ilpunyun neonpeoenennocmetl I etizenbepea.

7 w-@yHKYua u ee ceolicmaa.

8 Ypaesuenue lllpeouncepa (8pemennoe u cmayuonaproe). /[gudxcenue c60000HOU yacmu-
Yol.

9 Yacmuya 6 nomenyuanvHou same (beCKOHeyHOoU U KOHEUHO).

10 Keanmoswiii ecapmonuueckuii ocyunnamop. TyHuenbHwill 3¢hghexm.

Jlabopamopnas paboma Ne44

1 Kax npoucxooum ¢gpopmuposarnue snepeemuneckux 301 6 meepoom mene? Xapaxmepu-
CMUKA KAAHCOOUL 30HDbL.

2 Cmpoenue npo8oOHUKO8, NOIYAPOBOOHUKOE U OUINEKMPUKOE C MOYKU 3PEHUSl 30HHOU
meo-puu.

3 1Iposooumocms cobcmeenHbIX U NPUMECHBIX NOYNPOBOOHUKOS.

4 Pacnpeoenenuss @epmu-/Jupaxa, boze-ODunwmeiina, Maxceenna-bonvymana. Snepeus
Dep-mu.

5 Buvipasicenue 3a6ucumocmu CONPOMUGIeHUs: Om memnepamypuvl 0Jisi BPO8OOHUKO8 U NO-
JIYNPO-800HUKOB.

6 Aenenus na epanuye paszoena 08yxX NOIYNPOBOOHUKOE PA3HO20 MUNA NPOBOOUMOCHIU.

Ipunyun deticmeus u HazHaveHue OU0Oa U MPUOOd.
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CTpyKTypHBIii

DJIEMEHT [TnanupyemMble pe3ynbTaThl 00yUCHHS OrneHouHbIe CPECTBA

KOMITCTCHIIHH
Jlabopamopuas paboma Ne51, Ne53
1 Cocmas u xapakmepucmuku amomHozo a0pa. oepuvie cuubl.
2 Mooenu cmpoenusi amomuulx s0ep.
3 Onepeus cesazu aopa. Yoenonas sunepeus ceaszu. [eghexm maccul.
4 Ecmecmeennas u uckyccmeennas paouoakmuenocmu. Xapaxmepucmuxa o-, f-, y-
uznyyenuil. dghghexm Méccoayspa.
5 Knaccugpurayusa soepnvix peaxyuii. CocmasHoe aopo. Ipgpexmusnoe ceuenue. Xapax-
mepHoe s10epHoe peMs.
6 Peaxyuu oenenus siopa. Llennvie soepnvie peakyuu. Tepmosoeprnvie peakyuu. Hoeprovie
Peaxkmopbi.
7 Knaccugpuxayus sanemenmapnvix uacmuy. Kocmuueckue nyuu.

IIK-3 roTroBHOCTH HCHOJIL30BATH (PU3NMKO-MATEMATHYECKHI a

nmnmapart 1Jist pelieHus 3a/ia4, BOSHUKAKINUX B X0/1€ HpO(l)eCCI/IOHaJII)HOﬁ JECATECJIBbHOCTHA

3HaTh

—  OCHOBHblEe MemOoObl peuletUst PUULeCKUX
3a0ay;
—  OCHOBHble 3aKOHbl 00Well u3uKu

Ilepeuens meopemuueckux 60npocos K IK3ameHy:

1. Mexanuueckoe osuoicenue. Ckopocms. Yckopenue. Hopmanvrnoe u maneenyuanbHoe yckope-
Hus. [Ipsamonunetinoe pagnomepHoe U pagHOYCKOPEHHOEe OB8UNCEHUSL.

2. Bpawjamenwvnoe osudicenue abconromuo meepoozo mena. Kunemamuueckue xapaxmepucmu-
KU 8DAYAMenbHO20 OBUNCEHUSL.

3. C8a3b MedHcOy KUHEeMAMUUeCKUMU XapaKkmepucmukamu nOCMynamenbHo20 U 8pauamenbHo20
ogudicenuti. Pagnomeproe u pagnoyckopenHoe 08UdCeHUs N0 OKPYHCHOCTU.

4. Ilepsvuii, smopoti u mpemutl 3axonvt Hotomona. Cuna u macca. Mexanuueckuii npunyun om-
HOCUMENbHOCU.

5. Mexanuueckas suepeus. Paboma. Kunemuueckas u nomenyuanoHas SHepusi.

6. 3axkoHbl coxpaneHus UMNYIbCA U MEXAHUYeCKOU IHepeuU 8 Mexanuxe. 3aKoHbl COXpaHe-Husl
npu ynpyeom u Heynpy2om yoape.

7. Momenm cunvt. Momenm unepyuu. Teopema LlImeiinepa u ee npumenenue.

8. OcnosHoe ypasHeHue OUHAMUKU 8PAUAMENbHO20 08UNCEHUSA. 3AKOH COXPAHEHUSt MOMEH-Md
umMnyavea.

9. Kunemuueckas sHepeust epawjamenvro2o 0suxcenus. Paboma npu epawjamenvrom ogudice-
HUU.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.
22.
23.
24,
25.
26.

27.

Mamemamuueckuii u ghusuueckuti maamuuxu Juppepenyuanvroe ypasnenue Hezamyxa-
rowux Konebanuil. JHepausi 2ApMOHUYECKUX KOAeOAHUIL.

Ypasnenue samyxarowux xonebanuii. Xapaxmepucmuku 3amyxaroumux Koieoanui. Boi-
HyJtcOeHnble Konebanus. Pesonanc.

Cnooicenue 63auMHO-nepneHOUKyIApHuIX Koneoanutl. Pueypul Jluccasicy.

Cnoorcenue konebanuil 00H020 HanpasieHus. buenus.

Ilonepeunsvie u npodonvusie 80HbL. YpasHeHue niockoll 80Hbl. Bonnogoe ypasneHue.
Cmosuue 60.11bi.

Hoeanvnouii 2az. Ilapamempol cocmosanus. OcHo8HOe ypasHeHue MOJIeK)IAPHO-
KUHemu4eckou meopuu 2a308.

Pacnpeoenenue monexyn eaza no ckopocmsam (pacnpeoenenue Makcsenna, I'aycca). Pac-
npedenenue borvymana.

Cmenenu c60600b1 monekyn. Pacnpedenenue snepeuu no cmenensim c6o600bi. Buympenmuss
9Hepausl U0ealbHO20 2a3d.

Hszonpoyeccul 6 2azax (uzoxopHuiil, uz300apmsil, uzomepmudeckui). Paboma, cosepuiaemasn
2a30M NpU PpaA3IUYHBIX U3ONPOYECCaX.

Ilepsoe Hauano mepmoOUHAMUKU, €20 NPUMEHEHUe K PA3TUYHBIM U30NPOYECCAM.
Aouabammuwiii u nonumponnulil npoyeccevl. Paboma npu aouabamnom npoyecce. Tennoem-
KOCMb 2A308.

Kpyeosvie, oopamumeie u neoopamumeie npoyeccol. Ilpunyun deticmeusi meniogoul u Xo-
noounvuou mawun. Luxn Kapro u eco KI1/1.

Oumponusa. Cmamucmudeckuil U mepmoOUHAMUYECKULI CMbICTbL SOHmponuu. Bmopoe naua-
JI0 MePMOOUHAMUKU.

Peanvuvie casvl. Ypasnenue Ban-oep-Baanvca.

Hszomepmul peanvrozco eaza. Kpumuueckue napamempuwl. Kpumuueckoe cocmosmue.
Buympenuss snepeus peanvrnozo easa. Ipgpexm [owcoynsa-Tomcona. Cocudxncenue 2azos. Iu-
Manbnus.

Kuokocmu. [loeepxnocmnoe namsoscenue scuokocmeu. Cmaqusanue u ne cmadusanue.
Kanunnapnuvie senenus.

AHenenust nepenoca. ouggysus, menionposooHocms, Hympennee mpenue. Cesizo K03 pu-
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CTpyKTypHBIii
AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yUCHHS OueHouHbIE CpEeACTBA
KOMIETEHINH

YUEHMO8 neperoca.

28. Teepovie mena. Kpucmaniuueckas pewiemrka meepovix mei. Buovl ceszell 6 Kpucmannax.

29. Dnexmpuueckuil 3apso, ceovicmaa 3apsaoa. 3axon Kynona. Dnekmpuueckuii 3apso npomsi-
JHCEHHBIX Mmell.

30. Drexkmpocmamuueckoe none. Hanpsisicennocmn, cunogvle tuHuU, NPUHYUN CYnepno3uyul
INEKMPOCMAMUYECKUX NOJLell.

31. Dnexmpuueckuii Ounonwv u e2o none. /[unonsv 8 21eKMpuUyecKom noJe.

32. Teopema ['aycca Ons anekmpocmamuieckux nojieu 8 6aKyyme u ee npumeHnenue (noue bec-
KOHEUHO020 NPAMONUHEUHO20 NPOBOOHUKA U YUIUHOPA, DECKOHEUHOU 3aPsHCEeHHOU NI0CKO-
cmu U 08YX NApPALIeNbHbIX NI0CKOCHeEl, chepbl)

33. Hupkynsayusi 6eKmopa HanpsijiceHHOCmu 31eKmpoCmamuiecko2o noJisl.

34. Ilomenyuan anekmpocmamuyeckozo nois. Cesasb HANPAMCEHHOCMU U NOMEHYUANA ITleK-
MpoOCMamuyecko2o noJisi.

35. Dnekmpuueckoe none 6 eujecmae. Jfusnekmpuxu. Bekmop snekmpuueckoeo cmewjenus..

36. Teopema ['aycca Ons 21ekmpocmamuyecKux noieti 8 OUINeKmpuKax.

37. Venosue na epanuye pazoena Mmemann-oudieKmpux u OUdIeKmpuK-0udILeKmpux.

38. Dnexmpuueckasn emxocms. Konoencamopui. Coeounenue Konoencamopos.

39. Duepeus anexkmpuueckozo nous.

40. Ilocmosinublil 91eKmpudecKutl MoK U e20 XapaKkmepucmuku. YpasHerue Hepa3pbleHOCHIU.

41. Cmoponnue cunvl. 3./1.C.

42. 3axon Oma 0151 00HOPOOHO20 U HEOOHOPOOHO20 yuacmkos yenu. Conpomugnerue npogoo-
Huxos. 3axou /[xcoynsa-Jlenya.

43. Ilpasuna Kupxzoga 011 pazsemenennvix yenei u ux npumeHeHue.

44. Teopus [[pyoe 31eKkmponpo8ooOHOCmMuU MeMAalos.

45. Maenumnoe none u e2o Xapakmepucmuxu.

46. 3axon Buo-Casapa-Jlannaca. Ipunyun cynepnosuyuu maenumuslx nonei. Hanpsoicen-
HOCMb MAZHUMHO20 NOJIA.

47. 3axon Amnepa. Bzaumooeticmsue 08yx napainienvHuix nNPOBOOHUKO8 C MOKOM.

48. Maznumnoe none osudicyweeocs sapsaoa. Jsudxcywuecs snekmpuieckue 3apaovl 8 MacHUM-
nom none. Cuna Jlopenya. dghghexm Xonna.
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JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

49.
50.
o1.
52.
53.
54.
55.
56.

3axon nonnozo moka. Macnumnoe noie coneHoudda u mopouod.

Ilomoxk eexmopa undykyuu macHumuoco nois. Teopema I'aycca 05 MazHUMHBIX NOJLEL.
Paboma no nepemewenuio npo6ooOHUKa ¢ MOKOM 8 MACHUMHOM NOJIe.
Onexkmpomaenumuas unoykyus. Onvimol papadest.

Hnoykmuenocms. Camounoykyus. Bzaumnas unoyKyus.

Tpancpopmamopul. Duepeus MacHumHo20 noJs.

Onexmpuueckue konebanus. Ilepemennviii s1eKkmpudeckutl mox.

Teopus Makceenna 0nst 91eKmMpOMASHUMHO20 NOJIA.

57. /[goticmeennas npupooa ceéema. 3aKoH OmMpaxdcenus U npelomMieHus ceemad.

58.

59.
60.
61.

Humepghepenyus ceema u ycrogue ee npossienus. Memoovl HabarooeHus unmepgepenyuu.
Pacuem kapmunvl unmepghepenyuu om 08yx UCMOYHUKO8 c8ema.

Humepghepenyusa 6 monkux nienkax. Ilonocet pagHo2o HaKIoHa u pasgHOU WUPUHDL.
Ipunyun I'oticenca-Dpenens. Juippaxyus ceema. Memoo 3on Openens.

Ipsamonunennoe pacnpocmpanenue ceema. Juppaxyus na Kpyenom omeepcmuu u OUcKe.

62. /[ugppaxyus Opayneogepa na wenu u OUGpaKyuoHHot peuiemxe.

63.
64.

65.
66.

67.
68.
69.

70.
71.
72.

73.

Ilpocmpancmeennas pewemxa. Pacceanue ceema. @opmyna Bynvgha-bpeeeos.

BosiHOBBIE U KOpITyCKYIISIpHBIE CBOMCTBa cBeTa. J{aBieHue, uMmiyisc, Mmacca potoHa. CBs3b
SHEPTUU U UMITYJIbCA PEISATUBUCTCKON YaCTHUIIBI.

I'unotesa [Tnanka. M3nyuyenne AYT. 3akon Credana-bonbiimMana. 3akoH cmenienus Buna.
®dorordpdexr. Buasl dorosddexra u Teopuss BHemrHero ¢orodrddexra. PensruBuctckuit
¢doroaddexr.

Dddext Komnrona. TopMo3HOE PEHTICHOBCKOE M3TyUEHHE.

Jnuna Bonuel [ebpoitns. [Ipunuun HeonpeaenenHocrel Ieitzendepra.

y-QyHKIMS U ee cBolicTBa. YpaBHeHue lllpenunrepa (BpemeHHOE U cTanmoHapHoe). JBu-
KEeHHE CBOOOTHON YaCTHIIBI.

Yacrtuia B OTeHIUMAIbHOHN siMe (0€CKOHEUHOM 1 KOHEYHOM).

KBaHTOBBII rapMOHMYECKHI ocuMIATOpP. TyHHENbHBINA AP PEKT.

Mogenb ctpoenust atoma Tomcona. Onwit Pesepdopaa. Moaens atoma Pesepdopna u ee
TPYAHOCTH.

[loctrynartsl bopa. Pannycsl 60opoBckux opOuT u sHeprust atoMa. OnbiT @panka u ['epra.

44




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

74.
75.
76.
77.
78.
79.

80.
81.

82.

83.

84.
85.

86.

87.

88.

N3nydenune atoma Bojopoaa. ®opmyna banemepa. CriekTpaabHbIE CEPUU.

CriomHoN U XapaKTepUCTUYECKUI PEHTI€HOBCKHUE CIEKTPBI. 3akoH Mo3siu.

ATOM BOZOpO/Ia B KBaHTOBOH (hn3uke. KBaHTOBBIC uncIa.

OpOuTanbHBIl 1 COOCTBEHHBI MOMEHTHI UMITYJIbCA 3JEKTPOHA. [ MPOMAarHUTHOE COOTHO-
menue. MaraetoH bopa.

DJNEeKTPOHHBIE CIOM U 000J10YKU. [IpUHIMITBI TOCTPOSHUS TEPHOANYECKON TaOmuibl MeH-
JiereeBa.

dopMupoBaHUE IHEPIETUUYECKUX 30H B TBEpAOM Tene. CTpoeHrne MpOBOAHMKOB, MOJIYIIPO-
BOJITHUKOB U TU3JIEKTPUKOB C TOUKH 3PEHUS 30HHOIN TEOPHUHU.

[TpoBOIMMOCTE COOCTBEHHBIX U IIPUMECHBIX TOIYIIPOBOIHHKOB.

Pacnpenenennss ®depmu-/lupaka, boze-Oiinmreiina, MakcBema-boiabiumana. OHeprus
Depmu.

SIBneHus Ha TpaHULEe ABYX IOJYINPOBOJHUKOB Pa3HOro THUMHa MPOBOAUMOCTH. [IpuHuumn
JEICTBUS U Ha3HAYEHHUE IM0/1a U TPUO/a.

CocTaB M XapakTEpUCTUKH aTOMHOTO sAnpa. SnepHble cuiibl. Monean CTpOeHUs aTOMHBIX
szep.

DHeprus cBA3M Aapa. Y jenbHast sHeprust cBsa3u. Jledekt macchl.

EcTtecTBeHHass U UCKYCCTBEHHAsl PaIlOAKTUBHOCTU. XapaKTEpUCTUKA o-, B-, Y-U3IydeHHH.
Dddext Méccbayapa.

Knaccudukanus saepusix peakunuii. CoctaBHOe s1po. DPPekTuBHOE CeueHne. Xapakrep-
HOE SZICPHOE BpEMSL.

Peaxuuu nenenust sigpa. LlenHble siaepHble peaknuu. TepMosiiepHble peakuuu. SnepHbie
pEeaKTopHI.

Knaccudukanus snementapssix yactuil. Kocmuueckue myuu.

YMmeTn

—  6bl0eAMb OCHOBHbIE PU3UYECKUE S6EHUS
npu peuteHuy Guzuueckux 3a0ay,

—  KOPPEKmMHO (DOopMyauposamo u apeymeH-
MUPOBAHHO 0OOCHOBLIBAMb HEOOXOOUMOCHL
NPUMEHEHUsT OCHOBHBIX (DUBUUECKUX 3AKOHO8

Hpumepnble npakmuueckue 3a0aHus 015 IK3amMeHa:

1.

Touka 0sudicemcsi 8 RAIOCKOCMU XO0Y NO 3aKOHY: x = —2t;y = 4t (-t . Hatimu ypasnenue mpa-
exmopuu y = f(x) u usobpasume ee epaguuecku, eekmop ckopocmu N u yCKOpeHus a 8
3A6UCUMOCTIU O BPEMEHU; MOMEHIN 6PEMEHU Ly, 6 KOMOPbIUL BEKMOP yckopeus a cocmas-

sisiem yeon /4 ¢ sekmopom ckopocmu\N .
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Mnanupyembie pe3yabTaThl O0ydeHUs

OneHouHble CpeCTBA

npu peweHuu Qu3uvecKux 3a0at.

Onpeodenums HemMoOYHOCMb 8 onpeodesieHuU KOOpouHamul AX 3]1eKmpoHa, 08UdNCYUe20cs 8
M

amome 600opoda co ckopocmvio v = 2,2 10% = ecau donyckaemas nemounocms Av co-
c

cmasnsaem 10% om eé seruuunvl. Ykazamo, npUMEHUMO 1U NOHAMUE MPAEKMOPUU 8 OAH-
nom cayuae. ITocmosmnas Inanka: h = 6,63 1077 e, A = 1,05 107 I ¢, macca
anexmpona m, = 9,1 107! kr,

Ha nosepxnocmv memanna nadaem MOHOXpOMamMu4ecKuti ceéem ¢ OJNUHOU  BOJIHb
A =0,08 mem. Kpacuas zpanuya (omospgexma A, = 0,3 MM, Hatimu 3nauenue 3a-
oeporcusaroujeli pasHocmu nomenyuanog U,, komopyto myscHo npunoxcums K gomodiie-
Mmenmy, umobwl npekpamums pomomok. I[locmosnnas ITnanka h = 6,63 1073 I ¢, cko-
pocmb ceema 6 akyyme ¢ = 3 IDSE, MOOYIb 3apada dnekmpona @ = 1,6 1071 Ka,

Mamemamuyeckuu masmuuk onunou 0,9 M OMKIOHUAU HA 5 CM U OMNYCMUIU, NOCTE Ye2O
OH Hauan cogepuiams 3amyxaroujue Koredanus. Yepez 5 noauvix xKonebanuu amniumyoa
ymenvuunacey 6 2 paza. Hanucamo ypasnenue 08udicenuss 5mo2o MasmHuKkd, eciu OHU co-
8epuLaromcs no 3aKoHy CUHyCca.

Ha saconemxy maccoii 800 ke, kamawyrocsa no 2o0pu3oHmMaibHomMy nymu co ckopocmoio 0,2
m/c, Hacvinanu ceepxy 200 ke webdbua. Ha cxonvko npu 3mom yMeHbUUIACL CKOPOCIb 8A20-
HemKku?

Hmnynve p persmusucmckou uacmuyvl pasen moC (Mo-macca nokos). Onpedenume cKo-
POCMb Yacmuybl v 8 0014X CKOPOCMU C8emMa U OMHOULEHUE MACCHl OBUNCYWEUCS YaCmUuybl K
ee macce noKos m/my.

11o nposonounoul pamke umeroueli hopmy npasuibHO20 UEeCMUy20JbHUKA, UOem MOK CUTOU
1=2 A. IIpu smom 6 yenmpe pamku oOpazyemcs MacHUMHoe noje ¢ HanpsaxcenHocmvio 33
A/m. Haiimu onuny npogonoku, uz Komopou coeiana pamka.

B maenummuoe none, unoyxyus komopoeo B = 0,05 Th, nomewena 3aMKHymas HaKopomko
kamywxa, cocmosawas uz N = 200 eumkog ngoeozzoxu. Conpomuenenue kamywxu R = 40
Om, niowaos nonepeunozo cewenuss S=12cm”. Kamywxa nomewena max, umo ee ocb co-
cmagnsem yeon a = 60° ¢ nanpasnenuem maznumnozo noxs. Onpedenume 3apsd, npouied-
Wl no Kamyuike npu UC4e3HOBeHUU MACHUMHO20 NOJIAL.

ONekmpoH, YCKOpeHHblll pa3HOCmblo NOMEHYUAL08 nonadaem 8 0OHOPOOHOe MASHUMHOe
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[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

none ¢ unoykyueu 9 mTn u osudcemcs no eunmosoul 1unuu ¢ paouycom 0,9 cm u wazom 7,8
cm. Onpedenumsv YyCKOPAIOWYIO PA3HOCHb NOMEHYUAN08 INEeKMPULECK020 NOJIL.

10. B pezynvmame Hazcpesanus uepHo20 mena OIUHA BOJIHbBL, COOMBEM CMBYIOUWAST MAKCUMYMY
9HepeUUu Meni08020 U3iyueHus, ymenvuuiacy om 2,7mkm 0o 0,9 mxm. Onpedenume, 60
CKOJILKO paA3 y8enuydulacy IHepeemuyeckas ceemumocms mena. Kaxoii 6vina u kaxoi cmana
MOWHOCIb Uy, eCilu USTYHalowds nosepxHocmes meida pasua 20cm>?

Bnanets

— cnocobamu 0emMoHCmpayuu ymMeHus
AHATUBUPOBATD NPUPOOHDBLE S6ILEHUSL,

—  Memooamu peuilenust uzuyeckux 3a0au,
—  HaBbIKAMU U MEMOOUKAMU 0000WeHUs.
Pe3yIbmamos peuteHus, IKCnepUMeHmanbHou
oessmenbHoCmu,;

—  cnocobamu OYyeHUBaHUsA 3HAYUMOCMU U
NPAKmMu4ecKol npueoOHOCMU NOJYYEeHHbIX
pe3yibmamos;

Braoenue nasvikamu evinonnenus 1aoopamopusix pabom
3aoanus K 1abopamopusim pabomam:
Jlabopamopnas paboma Nol

1 3amxnymole cucmemvl. Koncepeamuenvie u ouccunamuguvie cuibl (onpeoenenue u
npumepwt). Coomeemcmeue 3aK0H08 COXPAHEHUU U CUMMemPUY NPOCMPAHCMEA U 8PEMEHU.

2 Kunemuueckas snepeus. Ilomenyuanvnasn suepeus pasiuyHvix cucmem. 3HaK nomeHyu-
anvrou snepeuu. Ilonnas mexanuueckas 3uepeust CUCmembl.

3 3axon coxpanenuss NOIHOU MexaHu4yeckou sHepeuu cucmemsl. 1 paHuyvl npumMeHUMoCmu
3AKOHA U NpUMepbl.

4 3axon coxpanenus umnyivca cucmemsl. I panuyvl npuMeHUMOCMU 3aKOHA U NPUMEDDL.
5 3axon coxpanenus momeHma umnyivca cucmemol. I panuyvl nPUMEHUMOCMU U NpUMe-
pbl.

6 3axonvl coxpanenus npu abcomOMHO Ynpy2om u Heynpyeom yoapax. Llenmpanvuolii u
He-YeHmpaibHblil YOapbl.

7 Paboma (nonoscumenvnas, ompuyamenvuas, nynesas). Mowmnocms. KII/[. Boruucnenue

pa6ombl PAa3luU4HblX CUIL.

Jlabopamopuas paboma No4

1 OcHosHbie noHamus OUHAMUKYU NOCMYNAMENbHO20 0BUICEHUSL (MACCA, CUNA, UMNYIbC).
Yemuipe ocHosubix suda ezaumooeticmeuil. Cneyuanvhsie 8UObL CUIL.

2 3axon cnoacenus cxopocmetl. llepswiii 3axkon Hotomona. [lpumepor UCO u HUCO.

3 Bmopoii 3axon Hvtomona. Umnynvcnas ¢hopma sanucu 3axona. Ilpunyun cynepnosu-
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yuu.
4 Tpemuii 3axon Hvtomona. Llenmp macc cucmemwvl. CKOpocms yeHmpa mMacc Cucmembl.
Hmnynvc cucmemol.

) Momenm unepyuu cucmemvl M.m. u meepoo2o meid. Bviuucienue momenma uHepyuu
npocmulx mein (Koavyo, Ouck, yuiurop. Ha evioop)

6 Momenm cunvlt, MOMEHM UMNYIbCA MeENA OMHOCUMENTLHO MOYKU.

7 OcHOBHOUL 3aKOH OUHAMUKU 8PAUAMENbHO20 OBUNCEHUSL.

8 Teopema LlImetinepa u ee npumerneHue.

Jlabopamopuas paboma N5, Ne7

1 Konebamenvnoe osusicenue. I apmonuveckue u aneapmonuyeckue xoneoanus. OcHog-
Hble Xapakmepucmuku (amMniumyoa, nepuoo, wacmoma, gaza). Buovt masmuuxos.

2 Cse0600HbIe He3amyxalowue Konebanus. /Jughgepenyuanvroe ypasHenue u e2o peuieHue
OJ15 MAMEMAMUYECKo20, PU3ULECKO20 U NPYHCUHHOLO MASAMHUKOS.

3 3amyxarowue Konebanus, ux ypasuenue u xapaxmepucmuku (kodgguyuenm zamyxa-
HUSL, J10-2apuhMudecKuti OeKpemenn, 8pems peiaKcayuu, 1acmoma, 000pOmHoCmy).

4 Buinyosicoennvle xonebanusa. Amnaumyoa u ¢asa vinysicoennvix Konedbanuil. Pezanauc,
Yyeaosue e2o 803HUKHOGeHUA U xapakmepucmuku. [Ipumenenue.

5 Ckopocms, yckopeHue, sHepeus Kolebamenvhol cucmemsl. Ilpespawjenue snepeuu npu
KO-71e6amenbHOM O8UNCEHUU.

6 Cnoowcernue 63auMHO-nepneHOUKyIapHulx Koaebanutl. Dueypevl Jluccascy. Cnooicenue
Kone-baHuil 00H020 HanpaeieHus:. buenus.

7 Ynpyeue 6onuvi. Ypasuenue becyweti u cmosueti 6onn. OcHO8Hble napamempsl 80JIHbL.

Jlabopamopuas paboma Nel |

1 Mukpo- u makpocucmemsl u ux napamempboi.

2 Oyukyus pacnpedenenus Maxceenna. Haubonee seposmuas, cpeouss keaopamuieckas,
CpeOHsis apugpmemudeckas CKOpOCmuU U UX GblylUCIeHUe.

3 @ynxyus pacnpeoenenus I aycca. bapomempuueckas ghopmyna.

4 Ocnosnvie nonoscenus MKT. Bvi6oo ocnosrnozo ypasnenus MKT.
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[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

5 Ypasnenue Menoeneesa-Knaneiipona. Hzonpoyeccul 6 eazax, ux ypasneHus u epagpuxu.
6 Cmenenu c60000b1. 3akoH pacnpedeneHus I3Hepuu no CmeneHsIM c80000bl.

Jlabopamopnas paboma Nel2, Nel4, Nel5

1 Ilepsoe nauano mepmoOUHAMUKU U €20 NPUMEHEHUE K U30NPOYECCaM.

2 Paboma 6 mepmoounamuxe. Boiuucienue pabomsi npu pasnuuusix usonpoyeccax. Lluk-
JIbl.

3 Tennoemrxocmo sewecmea. Ilonumponnuiii npoyecc. Cé3b NOIUMPONHO20 npoyecca ¢
UB0-MEPMULECKUM, UZ0XOPHBIM, U300APHBIM U AOUAOAMHBIM HPOYECCAMU.

4 Oumponus, ee cmamucmuyeckuii U mepmoOUHAMUYECKUll CMbICabl. Bmopoe nauano
MmepmoOU-HAMUKU.

5 Peanvuvie cazvi. Hzomepmuvl peanvhvix 2azos. Kpumuueckue napamempul. Tpoiinas
mouka. Bhympennss snepeus peanvHo2o 2asa. dgghexm [Jocoynsa-Tomcona.

6 Tosepxnocmuoe namsicenue. Cmavusanue. Kanunnapuoie aenenus. /Jaenrenue Jlanna-
ca.

7 AHenenus nepenoca. Kosagpgpuyuenmor oughghyzuu, eazxocmu, menionpogooOHOCmMU U UX
C6513b.

Jlabopamopnas paboma Ne2 1

1 Onexmpocmamuueckoe none. dnexkmpuueckuil 3aps0. 3akon Kynona.
2 Hanpsoicennocmo snexkmpocmamuuecxozo nons. Ilpunyun cynepno3uyuu.
3 Ilomok eexmopa . Teopema I aycca.

4 HOmeHI/;uaJleOC'mb aJleKmpocmamu4eCcKkozo noisl. Teopefvza O YUDKYJAYUU.

5 Ces3v Meofcdy HANPANCEHHOCMbIO U NOMEHYUATIOM.

6 FeOMempuquKoe onucanue noas. Cunosvle JUHULU. 9K6ul’l0meH1/;uClﬂbel€ NnOBEPXHO-
cmu.

Jlabopamopnas paboma No24
1 Onexmpuueckuu mok. Ilnomnocme moka. Ypaenenue nenpepovienocmiu.
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[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

2 3axon Oma 0ns 00Hopoonoco yuacmka yenu. Conpomusnenue npogooruxa. Coeoure-
HUe COnPOMmueiIeHuUl.

3 3axon Oma 0nsi HeoOHOpoOHo2o yuacmka yenu. Cmoponuue cunvt. I/]C.

4 Ilpasuna Kupxeoga.

5 Onexmpoemxocms. Konoencamopwi (6uovl, ycmpoticmeo, coeounerue)

Jlabopamopuas paboma Ne27, 28

1 Hcemounuxku maenumnozo noaa. Maenumnoe none 08uxicywe2ocs 3apsaoa u nposooOHUKA
¢ mo-kom. 3axon buo-Casapa.
2 Ilomoxk u yupkynayua eekmopa uHOyKyuu masnumno2o noas. Teopema I'aycca u meo-

pema o YupKyIayuu.
Cuna Jlopenya. /leudicenue 3apsaxicennot yacmuyvl 8 Ma2HUMHOM noJie.

1Iposoonuxu ¢ moxom 6 macnumuom none. Cunra Amnepa.

3axon snekmpomacnumuou unoykyuu Papades. l[Ipasuno Jlenya.

Aenenue camounoykyuu. Hnoykmuenocms. ConeHouo.

Ouepeus KOHMypa ¢ MOKOM U MASHUMHO20 NOJIA.

Bosuuxnosenue snekmpuueckux xonebanuil. Konebamenvuuiii Konmyp.

Iepemennviii snexkmpuueckuii mox. Kondencamop, kamywika uHOYKMUGHOCMU, pe3u-
CMop 8 yenu nepemeHHo20 moxka. Akmuenoe, peakmugHoe u noJHoe CONPOMUBIEHUS Yenu.

10 Pe3onanc moxoeé u nanpsoicenuil.

11 Ipunyuner paduonepedauu.

12 Onexmpomaenumnoe none. Cucmema ypasuenuii Maxceenna.

O©oo~NO Ol Ww

Jlabopamopnuas paboma Ne32

Dnexmpomaznummvle 601Hbl U UX napamempel. Lllkana snexmpomacHumHuIX 80IH.
Koeepenmuocmo u MOHOXPOMAMUYHOCMb C8EMOBBIX BOJIH.

Humepghepenyusa ceema om 08yxX moueuHviX UCTNOYHUKOS.

Hnmepgpepenyus ceema om niockonapaniiebHol niacmuHKuU.

Humepghepenyusa ceema om naacmunku nepemenHou moawunsl. Konvya Horomoma.
Ilpumenenue unmeppepenyuu ceema.

OOl WN P
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[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

Jlabopamopnas paboma No34

1 AHenenue ougppaxyuu. Ocobennocms ouppakyuu ceéemoswvix 60aH. /Juppaxyus Openens
u @payneogepa.

2 Ipunyun [otieenca-@penens. Ynpowenue 8bl4UCIEHUL C NOMOWBIO 8EKMOPHOU OUd-
2pam-mbi.

3 Judpaxyus Openensa na kpyenom omseepcmuu. 30Hvl Ppeners.

4 Huppaxyus @payneoghepa na y3xoti npAMOIUHEUHOU wenu. Ycnoeus Makcumyma u mu-

HU-MyMma. 3asucumocms UHMEHCUBHOCMU CGEMA OM yena duqbpam;uu

) Huppaxyuonnas pewemra. OcHo8Hbie Xapakxmepucmuxu OUGPaKyuoHHOU peuemKu.

Ycnosus enasnvix makcumymos u MUHUMYMO8 U 00DABOUHBIX MUHUMYMOS.
6 Jughpaxyus na mpexmepnoi pewemxu. Ypaenenue Bynogha-bpezeos.

Jlabopamopuas paboma Ne35

1 THonapuzayus ceema. EcmecmeenHulil u NOIAPU30BAHHBIUL CEEM.

2 Tonapuzayus ceema npu ompasxicenuu u nperomnenuu. 3akon bprocmepa.

3 eotinoe nyuenpenomnenue. Ceoticmea 0ObIKHOBEHHO20 U HEOOLIKHOBEHHO20 IyHell .

4 Honapuzamopuwl (8udbl, ycmpoticmeo, HazHaveHue).

5 3axon Manoca. Ananuz noiapu3o8anHoeo ceéema.

6 Onmuuecku akmugHvle geujecmed. Bpawenue niockocmu noaspusayuu céema.
Jlabopamopuas paboma Ne36, Ne41, Ne4?2

1 Bonnosvie u kopnyckynapHule ceolicmea ceema.

2 Hasnenue, umnynoc, macca gomona. Ceazv dHepeuu U UMNYIbCA PENAMUBUCHICKOU
yacmu-ybol.

3 T'unomesa l[Inauka. Hznyuenue AYT.

4 Domosghghexm. Buowvl ghomosghghexma u meopus eunewineco pomospgpexma. Pensmu-
sucmckuil hpomosgpghexm.

5 Odpgexm Komnmona. Topmosnoe penmeeHo8cKkoe usiyyeHue.

6 Jlnuna eonnwvl Jlebpoiina. Ilpunyun neonpedenennocmetl I etizenoepea.
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OneHouHble CpeCTBA

7 W-(hyHKYUS U ee CBOUCMEA.

8 VYpasnenue Lllpeouneepa (8pemennoe u cmayuonaproe). Jlgudxcenue c60000HOU Yacmu-
Yol.

9 Yacmuya 6 nomenyuaivHol ame (6ecCKOHeuHOU U KOHEYHOLL).

10 Keanmoswiii capmonuueckuii ocyunnamop. TyHuenbHbll 3 hexm.

Jlabopamopuas paboma Ne44

1 Kaxk npoucxooum ¢gpopmuposanue snepeemuneckux 301 6 meepoom mene? Xapakmepu-
CMUKA KAAHCOOT 30Hbl.

2 Cmpoenue npo80OHUKO8, NOIYNPOBOOHUKOS U OUIIEKMPUKOE C MOUKU 3PEHUs 30HHOU
meo-puu.

3 1Iposooumocms cobcmeenHbIX U NPUMECHBIX NOYNPOBOOHUKOB.

4 Pacnpeoenenus @epmu-/upaxa, bose-Oiinwmeiina, Makceenna-bonvymana. Suepeus
Dep-mu.

5 Buipaosicenue sasucumocmu conpomugnenus om memnepamypsi 01 NPOBOOHUKO8 U NO-
JIYNPO-800HUKOS.

6 Aenenus Ha epanuye pazoena 08yX HOIYNPOBOOHUKOS PA3ZHO2O0 MUNA NPOBOOUMOCHIU.

Tpunyun oeticmsus u HasHaveHue OU00a U Mpuood.

Jlabopamopuas paboma Ne51, Ne53

1 Cocmas u xapakmepucmuku amomno2o s0pa. floepruvie cuiubl.

2 Mooenu cmpoenusi amomuulx s0ep.

3 Onepeus ceazu aopa. Yoenvnas snepeus ceazu. [egpexm maccol.

4 Ecmecmeennas u uckyccmeennas paouoakmueHocmu. Xapaxmepucmuka o-, f-, -
uznyyenuil. d¢pghexm Méccoayspa.

5 Knaccugurayus soepnovix peaxyuii. Cocmagnoe s0po. Ighgexmuenoe cewenue. Xapax-
mepHoe s10epHoe 8peMs.

6 Peakxyuu oenenus saopa. Llenuvie soepnuvle peaxyuu. Tepmosdepruvle peakyuu. AoepHuvie
Peaxkmopbi.

7 Knaccugpurayus snemenmapnuix uacmuy. Kocmuueckue nyuu.
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OneHouHble CpeCTBA

IIK-4 roroBHOC

Th UCITIOJIB30BATH OCHOBHBIC ITOHATHA, 3AKOHBI U MOJI€/IM TCPMOAUMHAMUKH, XHMHYeCKOM KHHETHKH, IIEPCHOCA TECIJIAa U MACCBI

3HaTh

—  OCHOGHbLE ONpedeieHUsl U NOHAMUSL MOJLe-
KVASAPHOU QQU3UKU U MEPMOOUHAMUKUL,

Ilepeuens meopemuueckux 60npocos:

1. Hoeanvnuuii cas. Illapamempuvr cocmosanus. OchosHoe ypasHeHue MOLeKyIapHO-KUHeMUYecKoll
meopuu 2a308.

2. Pacnpedenenue moaexyn eaza no ckopocmsam (pacnpedenenue Makceenna, I'aycca). Pac-
npeodenenue borvymana.

3. Cmenenu c600600b1 monexyn. Pacnpedenenue snepeuu no cmenensim c60600vl. Buympennsis
9Hepeusl UOeaIbHO20 2a3d.

4. Uzonpoyeccul 6 2azax (U30xopHulil, u300apHulll, uzomepmuyeckutr). Paboma, cosepuiaemas
2a30M NPU PA3IUYHBIX UONPOYECCAX.

5. Ilepsoe Hauano mepmoOUHAMUKY, €20 NPUMEHEHUE K PA3TUYHBIM U30NPOYECCAM.

6. Aouabammnuiii u norumponuwiii npoyeccol. Paboma npu aouabamuom npoyecce. Tennoem-
KOCMb 2a308.

7. Kpyeosvie, obpamumvle u neobpamumvie npoyeccol. [Ipunyun deticmaus meniosou u xo-
noounvHot mawun. L{uxkn Kapno u eco KI1/].

8. Oumponus. Cmamucmuyeckutl u mepmMoOUHAMUYLECKULL CMBICAbL IHMponuu. Bmopoe nauano
MepMOOUHAMUKU.

9. Peanvuvie casvi. Ypasnenue Ban-oep-Baanvca.

10. Uzomepmul peanvroeo eaza. Kpumuueckue napamempol. Kpumuueckoe cocmosnue.

11. Buympenussa snepeus peanvrozo easa. dgghexm [Jocoyns-Tomcona. Cocudicenue 2a308. In-
Manbnus.

12. JKuokocmu. [losepxnocmnoe namsicenue scuoxocmeil. Cmauusanue u He cmMaduanue.
Kanunnspnvie saenrenus.

13. Henenus nepenoca: oughghysus, mennonposoornocms, sHympennee mperue. Cesa3b k03¢ pu-
YUEeHMOo8 neperoca.

YMmeTn

— KOPPEeKmMHO 8blpadicamsv U apeyMeHmupo-
BaHHO 0OOCHOBLIBAMb NONONACEHU MONEKYIAD-

HO-KUHEemu4ecKou meopuu u mepMO()uHamuKu

Ilpumepnsvie npakmuyueckue 3a0anus 01a IK3IAMEHA:
1. Ilpu uzobapuueckom pacwupenuu 08yXamomHo2o 2aza Oviia cogepuieHa paboma 6 157
IDic. Kakoe konuuecmeo menia oOvlio coodweno 2azy?
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[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

—  pewams 3a0auu no MKT, mepmoounamuxu
U Menio-, MacconepeHocy.

2. Hoeanvuolii eas, 3anumarowuii 0dvem 2 1 u Haxooswuiics nod oaereruem 3,0 Mlla npu
memnepamype 27°C, nazpenu npu nocmosnuom obveme, a 3amem pACUUPUIL u300apude-
cku. Paboma pacwupenus eaza npu smom oxaszanace pasnou 200 [loc. H300pasums npo-
yecc na ouazpamme PV. Ha ckonvko Hazpenu 2as 6 uzobapHom npoyecce?

3. Onpeoenume, npu KaxKou memnepamype 2asd, COCMOAUWE20 U3 CMeCU a3oma u KUciopood,
Hauboee 8eposamuvle CKOPOCMU MOJEKYI A30Ma U KUCIOPOoOa OYOYym Omaudamscs opye om
opyea na Av = 30 m/c?

4. HoeanvHolil 08yXAMOMHbLU 2a3 00beMOM 5 11 U OasleHuem 10° ITa U30XOpuYecKu Hazpenu, 8
pe3yibmame 4e20 CpeoHss KUHemuieckas sxepeus e2o moaexyn yseauuunacs om 0,0796 sB
0o 0,0923 5B. Ha cxonvko npu smom uzmeHumuvcs 0asnenue 2aza? B oanvheliuwem 2az uzo-
mepmMuiecKu pacuupuiu 00 Ha4anvHozo dasierus. Onpedenume o0vem 2a3a 6 KoHye npo-
yecca. Omeem: ysenuyumcs na 0,16 Mlla;

5. Toukas memaniuyeckas npamoyeoavras niacmuna maccou 50 2 pazmepom 20%30 cm nada-
em 6 800e 8 BEPMUKAIbHOM NOJONCEHUU C YCmanosuguielcs ckopocmoio 6,9 m/c. Cuumas,
UmMo NOBePXHOCbIO NAACIUHBL YEIEeKAeMC sl 8 08UMCEHUe CIOL 800bl MOIWUHOU 2 MM, OYe-
HUMb N0 9MUM OAHHBIM, OUHAMUYECKYIO 853KOCMb 800bL.

Bnanets

—  OCHOBHBIMU MEMOOAMU peuleHus 3a0ay 8
obnacmu MONEeKYIAPHOU PU3UKU U MEPMOOU-
HAMUKU,

—  npogeccuoHanbHbIM A3IKOM NPEOMEmHOU
obnacmu 3HaHus;

Bnraoenue nasvixamu gvinonnenus nabopamoprvix pabom Nell, Nel2, Nel4,Nel5
3aoanus k nabopamopuwvim pabomam:
Jlabopamopnas paboma Nel I

1 Mukpo- u makpocucmemsl u ux napamempboi.

2 @yukyus pacnpedenenus Maxceenna. Haubonee sepossmnas, cpeouss keaopamuieckas,
CpeOHsIsL apughmemuyeckas CKOpoCmu U Ux 8blyucieHue.

3 @yukyus pacnpedenenus I aycca. bapomempuueckas gpopmyna.

4 Ocnosnvie nonosxcenus MKT. Bvi6oo ocnosnozo ypasnenus MKT.

5 VYpasnenue Menoeneesa-Knanetipona. H3onpoyeccol 6 2azax, ux ypasHeHus u cpaguxu.
6 Cmenenu c60600b1. 3aKoH pacnpedeneHus dHepeuL no CmeneHsIm c80000bi.

Jlabopamopuas paboma Nel2, Nel4, Nel5
1 Ilepsoe nauano mepmoOUHAMUKU U €20 NPUMEHEHUE K U30NPOYECCaM.
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2 Paboma 6 mepmoounamuxe. Boiuucienue pabomel npu pasnuunslx usonpoyeccax. Llux-
JIbl.

3 Tennoemrxocmo eeuwjecmsa. Ilonumponnwiti npoyecc. CeA3b noIumMponHo2o0 npoyecca ¢
U30-MepMUEeCKUM, U30XOPHBIM, U300APHBIM U AOUAOAHBIM NPOYECCAMU.

4 Oumponus, ee cmamucmudeckuli U mepmoOUHAMUYECKULl CMbICIbl. Bmopoe nauano
mepmoOU-HAMUKU.

5 Peanvnvie 2asvi. Hzomepmvl peanvhvix 2azo8. Kpumuueckue napamempwi. Tpotinas
mouxa. Buympennss snepeusi peanvnozo eaza. dgpgexm [orcoyna-Tomcona.

6 Tlosepxnocmuoe namsoicenue. Cmayusanue. Kanunnsapuvie aenenus. /{aénenue Jlanna-
ca.

7 Aenenus nepenoca. Koagpuyuenmor ougpgyzuu, esaskocmu, menionposoOHOCmMU U UX
CBA13b.
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

Ilpomesicymounass ammecmayus no oucyuniune «Qusuxa» eKmOUaem meopemuyecKue
80NPOCHL, NO36ONAIOWUE OYEHUMDb YPOBEHb YCEOCHUS 0OVUAIOWUMUC 3HAHUU, U NpaKmuiecKue
3a0aHUsl, BbIAGIAIOWUE CHEeNeHb CHOPMUPOBAHHOCMU YMEHUL U 81A0EHUL, NPOBOOUMCSL 8 (hopme
9K3aMEHA U 8 (hopme BbINOTHEHUS U 3aWUmMbl KYPCo8ol pabomul.

IK3amer no OAHHOU OUCYUNTIUHE NPOBOOUMCSL 8 YCIMHOU (hopme NO IK3AMEHAYUOHHBIM OU-
J1lemam, Kaxicowlii U3 KOMopwvlx eKuouaem 2 meopemuyeckux 60npoca u 00HO NpaKmuieckoe 3a-
Oanue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— HA OYEeHKY «OMJAUUHOY» (5 0aN108) — 00YYAIOWUICS OeMOHCMPUPYeEm BblCOKULL YPOBEHb
chopmuposannocmu  KOMHemeHyutl, 8CeCmopoHHee, CUCmeMamuyeckoe u 2nybokoe 3HaHue
yuebH020 mamepuana, c80000HO BbINOIHAEN NPAKMU4ecKue 3a0aHus, c80000HO onepupyem
SHAHUAMU, YMEHUAMU, NPUMEHSEeM UX 8 CUMYAYUAX NOBbIUEHHOU CTIOHCHOCHU.

— Ha OYeHKy «xopouwioy (4 oanna) — obyuarowulicsi 0eMoHCmpupyem cpeoHutl YyposeHb
chopmuposaHHoCmuU KOMNEMEHYULl: OCHOBHbIE 3HAHUS, YMEHUs 0C80EHbl, HO OONYCKAIOMCS He-
3HauUmMenbHbvle OUUOKY, HEMOYHOCMU, 3AMPYOHEeHUs NPU AHATUMUYECKUX ONEPAYUSX, NEPEHOCe
3HAHUL U YMEHULl HA HOBble, HeCIAHOAPMHble CUMYAYULL.

— Ha OYeHKY «y00e1emeopumenbHo» (3 bania) — odyuarowuiics 0eMoHcmpupyem nopozo-
8blll YPOBEHb CHOPMUPOBAHHOCMU KOMUEMEHYULl. 8 X00e KOHMPOIbHbIX MePONPUAMUll 00Ny c-
KAomcesi OwmuoKu, nposieisiemcs Omcymemeue OmoeibHblX 3HAHU, YMEHUl, HABbIKO8, 00yualo-
Wulics UCnvlmvléaem 3HauumenbHvie 3ampyOHeHUs: Npu ONepuUpoOBaHUU 3HAHUAMU U YMEHUAMU
npU UX nepeHoce Ha HoBble CUMYAYUU.

— Ha OYeHKY «Heyooe1emeopumebHoy (2 baiia) — ooyuarowuiics 0eMoOHCmpupyem 3Ha-
Hus He Oonee 20% meopemuueckoeo mamepuana, OONYCKaem cCyuecmeeHnHvie OUUOKU, He MO-
JHcem noKazams UHMeNLeKmyaibHble HABbIKU PeuleHs. NPOCIbIX 3a0ay.

— Ha OYeHKY «Heyooenemeopumenvnoy (1 6ann) — obyuarowuiicss He Modcem NOKA3AMb
3HAHUSL HA YPOBHE 8OCNPOU3BEOCHUs U OOBACHEHUS UHDOPpMAYUU, He MOXHCEm NOKA3AMb UHMe]-
JIEKMYaibHble HABbIKU PeuleHUs RPOCMbIX 3a0ay.



8 YueOHo-MeToIMYecKoe U HHPOPMALMOHHOE 00ecrevyeHHe THCIUIIHHBI

a) OcHoBHAas JUTEpPaTypa:

. Hemuguenko, B.M. ®@usuka [Dnextponnslii pecypc] : yueonuk / B.W. emuguenko, U.B.
Hemumuenko. — 6-e uz., nepepad. u gomn. — M.: UHOPA-M, 2016. — 581 c. — Pexxum nocry-
na: http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

®dusuka. Teopus u mpakTtuka [DneKTpoHHBIH pecypc]: Yuebnoe mocobue / Ilox pen. mpod.
C.O. Kpamaposa. - 2-e usn., gomn. u nepepad. - M.: U1 PUOP, HUIl UH®PA-M, 2016. -
380 c.: 60x90 1/16. - (Beicmiee oOpazoBanme) (Ilepermér 7bBIl). — Pexum gocryna:
http://znanium.com/bookread2.php?book=522108. - 3ar. ¢ sxpaHna.

0) /lomoJiHUTeIbHAA JIUTEpaTypa:
Cagenbes, 1. B. Kypc oOmieii ¢pusuxu : yuebHoe nocodue. T. 1. Mexanuka. MosnexyssipHas
¢usuka / U. B. CaBenbes. - 9-¢ u3., crep. - CII6. u np. : Jlanb, 2007. - 432 c. : un., Tadm. -
(Knmaccuueckas yueOHas nuteparypa o ¢puszuke YueOHHKHU 17 By30B : CrienuanibHas Jiu-
TepaTypa). - TeKCT : HeOCPEACTBEHHBIH.
Cagenwes, U. B. Kypc obmieit pusuku : yuebnoe nocodue : [B 3 T.]. T. 2. Dnekrpudectso u
maraetu3M. Bomael. Ontuka / U. B. CaBenbes. - 9-e uzn., crep. - CII6. u ap. : Jlans, 2007. -
496 c. : un., rpad. - (Knaccuueckas yue6Has nureparypa 1o ¢puzuke YUeOHUKH JIJIS BY30B :
CrernuanbHas 1uTeparypa). - TeKCT : HemoCpPeCTBEHHBIH.
Cagenwes, 1. B. Kypc o0mieit ¢pusuku : yue6Hoe nmocodue : [B 3 T.]. T. 3. KBanToBas onrtuka.
ArtomHas ¢usuka. ®uszmnka TBepaAoro tena. Ousrka aTOMHOTO sSpa U JIEMEHTAPHBIX YaCTHI
/ W. B. CaBensbes. - 8-e u3z., crep. - CII6. u ngp. : Jlans, 2007. - 317 c. : un., rpad., Tadm. -
(Knaccuueckast yueOHas nuteparypa o gusznke Y4eOHMKHU i By30B : CrienuaibHas Ju-
Teparypa). - TeKCT : HemOCPeICTBEHHBIH.
. Kypc ¢usuxm : yuebnuk : [B 2 1.]. [T.] I/ [B. B. Apcentnes, B. f. Kupnuuenkos, C. IO.
Kusze u np.] ; mox pen. B. H. JlozoBckoro. - 5-e uzn., crep. - CII6. u ap. : Jlans, 2007. -
572 c. : wn., rpad., cxembl, Ta0a. - (YueOHuku i By30B : CrernuanbHas JUTepaTrypa). -
TekcT : HemocpeACTBEHHBIN.
. Kypc puszuku : yuebnuk : [B 2 1.]. [T.] Il / [B. B. Apcentnes, B. f. Kupnuuenkos, C. 1O.
Kusze u np.] ; mox pea. B. H. JlozoBckoro. - 5-e uzn., crep. - CII6. u ap. : Jlans, 2007. -
590 c. : wn., rpad., cxembl, Ta0a. - (YueOHuku 11 By30B : CrernuanbHas JdTepaTtypa). -
TekcT : HemocpeACTBEHHBIN.
Koukun FO. I1. YueOnble 3amaun no ¢usuke [DIEKTPOHHBIN pecypc] : yueOHoe mocodue /
0. T1. Koukun, U. FO. Borauera ; MI'TV. - [2-¢ u3a., moarot. mo med. u3a. 2014 r.]. - Mar-
autoropck : MI'TY, 2015. - 1 snekrpon. ont. auck (CD-ROM). - Pexum goctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1
124054/1515.pdf&view=true. - MakpooOBEKT.

B) MeroauyecKkue yKa3zaHus:

. Mexanuka. MonekynspHas ¢usuka u TepmoanHamuka [Texcr]: JlabopaTopHbIi TPaKTHKYM
no ¢usuke / nox pen. FO.II. Koukuna. Marautoropck: M3a-B0o MarHuToropck. roc. TexH.
yH-ta uM. ['.11. Hocosa, 2011. 103 c.

. AcwiryxuHa, ['. H. ®usuka : MeTogudeckoe mocodure i CaMOCTOATEIbHON MOJTOTOBKH K
naboparopubeiM 3aHsaTusM. Y. 1. Mexanuka u monexkynspaas ¢usuka / I'. H. Acbuiryxkuna, C.
M. TonoBusnuun, C. I'. Murpanosa ; MI'TY. - Marautoropck : MI'TVY, 2012. - 1 snekTpoH.
OIIT. TICK (CD-ROM). - 3aru. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalogues/1/1
134650/2933.pdf&view=true (mara oOpamienus: 04.10.2019). - MakpooObekT. - TekcT :
AJIEKTPOHHBIN. - CBeneHust 1ocTymHbl Takke Ha CD-ROM.

®du3uKa : METOAMYECKOE MOCOOUe Uil CaMOCTOSATEIHHON MOATOTOBKH K JIAOOPATOPHBIM 3a-
Hatusm. Y. 2. DnexktpudectBo u MarHetusm, ontuka / I'. H. Aceuryskuna, C. M. T'onoBus-
uuH, C. I'. Murpanosa, E. C. Cadonosa ; MI'TY. - Marautoropck : MI'TVY, 2012. - 1 anek-



http://znanium.com/bookread2.php?book=469821
http://znanium.com/bookread2.php?book=522108
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalogues/1/1134650/2933.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalogues/1/1134650/2933.pdf&view=true

tpoH. onr. guck (CD-ROM). - 3Barm. ¢ turyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/1
134925/2991.pdf&view=true (mara oGpamenus: 04.10.2019). - MakpooObekt. - TekcT :
AJIEKTPOHHBIN. - CBeneHust 1ocTymHbl Takke Ha CD-ROM.

dusuka atoma, TBepaOro Tena, sapa [Tekcr]: MHCTpYKIMS 10 BBITOTHEHUIO JIA00OPATOPHBIX
pabot 1o ¢u3uKe s CTYyIEHTOB Beex crnenuanbHocTel. bemos B.K. u ap. Marauroropck:
oy BIIO «MI'TY», 2007. 48 c.

Oupranr, E. B. PykoBoacTBo Kk pemieHuro 3a1a4 1mo Kypcy oomiei (pu3uku : yaeOHoe moco-
oue / E. B. @upranr. - 2-¢ uza., ucnp. - CII06. : Jlans, 2008. - 348 c. : ui. - Tekcr : HEMO-
CPEACTBEHHBI.

r) Ilporpammuoe odecieuenne u HTepHer-pecypceni:

Haumenosanue 10

No noroBopa

CpoK neicTBUS JIUIIEH3UU

Ne JIuuen3un-60784279
(a.388)

Ne JTunen3nn-60241713
(a.198, 188, 182)

MS Windows 7 K-169-12 ot 02.07.2012 CPOK JICHCTBHS — HEOTPAaHUUYCH
(a.388)
J-1227 o1 8.10.2018 mo 11.01.2021;
Ne JIuuen3un-60241713 CPOK JICHCTBUSI — HCOTPAHUYCH
(a.198, 188, 182)

MS Office Nel35 ot 17.09.2007 Beccpouno

CPOK HeﬁCTBHH — HCOTPpaHHUYCH

CPOK JIEVCTBUS — HEOTPAHUYEH

FAR Manager

CBOOOJTHO pacmpocTpa-
Haemoe [10

6eccpouHO

7Zip

CB00OOTHO pacIpoCTpaHIeMOe

06eccpovHO

»w

HpO(l)eCCI/IOHaJ'IbHLIe 0a3bl JAHHbIX U HH(])OpMaIIHOHHLIe CIIpaBOYHLIC CUCTEMbI:

DnekTpoHHas 0a3a mnepuoanyeckux wu3manuii East View Information Services, OOO
«BUC»: https://dlib.eastview.com/

HanmonansHas nHGOpManmoOHHO-aHAIUTUYECKAsT CUCTEMa — POCCHIICKHMIT MHIEKC HAYYHOTO
mutupoBanus (PUHLY). — URL: https://elibrary.ru/project_risc.asp.

[Touckosas cuctema Axagemus Google (Google Scholar). — URL.: https://scholar.google.ru/.
HNudopmanmonnas cucrema — EanHOe OKHO A0cCTyna K WH(OPMAIMOHHBIM pecypcaM. —
URL.: http://window.edu.ru/

9 MaTepuajibHO-TeXHHYeCKOe o0ecrnedeHne JUCHUININHBI

MaTepHaHBHO-TeXHquCKOG obOecreyeHne JUCHUIIIINHBI BKIIIOYACT:

Tun u Ha3BaHUE ayAUTOPUHU OcHallieHue ayuTopun

VYueOHbIE
IPOBEICHUS
JICKIITMOHHOT'O THUIIA

ayJIUTOpUN i | MynbTUMeIMiHBIE CPEJCTBA XpaHEHMs, MNepeAayd H
3aHATHH | IpelCTaBIeHUs HH(OPMALIHH.

VYyebOHas
[IPOBEICHHUS

ayuTOpHus TS
1a00paTOPHBIX

JlaGopaTopHble yCTaHOBKH, W3MEPUTEIBHBIE TPHOOPHI
JUIS IPOBE/ICHUS TAOOPaTOPHBIX padoT:

pabor: JlaGopaTtopust «
MexaHuku, MOJIEKYJIAPHOU
(GU3HUKY U TEPMOJUHAMUKIY

1. baimmmctrueckne MasiTHUKH.
2. Mastauk O6epOexa.
3. duznueckuii MasITHHUK.
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Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauToOpuun

4. Jlocka I'anpTOHA.

5. JlaGoparopHasi ycTaHOBKa J[UIi HCCJEIOBaHUS
pacnpesiesieHuss TEPMO3JIEKTPOHOB IO MOJIYJII UX
CKOPOCTH.

6. JlaboparopHas yCTaHOBKAa Il  ONpEACICHUS
rmokasatesei aquabaTel Yy MetogoM Kiiemana u [lezopma.
7. JlabopaTtopHas YCTaHOBKa JUIsi TPOBEPKH 3aKOHA
BO3pacTaHUs YHTPONUHU B mporecce nuddy3uu ra3os Ha
MO/IEJIU MePEMEITUBAHUS 111aPOB.

8.JIabopaTopHasi ycTaHOBKa MJii MPOBEPKU 3aKOHOB
BO3pacTaHUs SHTPOIUH B MPOLIECCE TEMIOOOMEHA.
9.YcranoBka abopaTopHas Ui U3y4eHUs! 3aBUCUMOCTH
CKOPOCTH 3BYyKa OT Temneparypsl "Md-C3-M"

10. VYcranoBka naboparopHas Aisi HCCIEIOBaHUS
Tero0eMKocTH TBeporo tena "M®-TET-M".

11. VYcranoBka nabopaTopHas [Uisi ONpeIeNieHus
YHHMBEpCcaIbHOU razoBoii nocrosiHHoi "M®-OI'TI-M".
12.Ctena mnabopaTOpHBIN Ta30BbIC MPOIECCHI.

13. MepuTenbHbII HHCTPYMEHT.

YuebHas ayJUTOPUS L
IPOBECHUS n1a00paTOpHBIX
pabor: JlaGopaTtopust

«INEKTPUYECTBA U OTITHKU»

JlaBopaTtopHble YCTaHOBKH, H3MEpPUTEIbHBIE MPUOOPHI
JUTSL IPOBE/ICHUS JTAOOPAaTOPHBIX paboT:

1.JIaGopaTopHasi ~ ycTaHOBKa [Nl HCCIENOBaHUS
AIIEKTPOCTATUYECKOTO TIOJII C TOMOMIIBIO OJWHAPHOTO
30H/A.

2. YcTaHOBKa JUIS ITYHTHPOBAHUS MIJUTHAMIIEPMETPA.

3. VYcraHoBka JjabopaTtopHas Ul ONpeAeeHus
WHYKTUBHOCTH COJICHOHU 1A " MarHUTHOH
IIPOHHIIAEMOCTH.

4. YcraHoBka jabopaTtopHas JUIsl U3yuyeHUs pPEe30HaHca
HANPSDKEHUHN U OTNpeIelIeHUs HAYKTUBHOCTH

5. JlaGopaTtopHasi yCTaHOBKa I W3YYCHHUS JIJTUHBI
CBETOBOW BOJHBI U XapaKTEePUCTUK AU(PpPaKIIHOHHON
PEIIEeTKH.

6. JJabopaTopHast ycTaHOBKa JUIsl OINpEeNIEHUs pajnyca
KPUBHU3HBI JIMH3I U JJTHHBI CBETOBOW BOJHBI C TOMOIIBIO
koJiery HerotoHa.

7. JlaGoparopHasi  yCTaHOBKa
KOHIIGHTPALlUd  pacTBOPOB
BpAICHHS.

8. McTouHMKY MTUTaHUSI IOCTOSIHHOTO TOKA.

9. Marasun emkocteit Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Marasun uanyktuBHoctedd Time Electronics 1053.
12. Mara3zunsl conpoTtusienuit P-33.

13. MynasTumetpsl nudpossie MAS-838.

14. Mynstumetpsl APPA 106,203,205.

15. Ocmunnorpad nByxkanansubiii GOS-620 FG.

16. INonspumerp CM.

17 .MepuTtenbHbI HHCTPYMEHT.

Ui
caxapa

onpeAeeHus
U IIOCTOSIHHOH

YueOHast
HPOBEICHUS
pabor:

ayauTopus TSt
71a60paTOPHBIX
JlaGoparopuss  «AToma,

JlaGopaTopHbIe yCTAaHOBKH, W3MEPUTENIbHBIE MPUOOPHI
JUISI IPOBEJICHUSI JTA0OPATOPHBIX padoT:
1.JJaGoparopHast yctaHoBka s "VI3ydeHHs: BHEIIHETrO
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Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauToOpuun

TBEPAOTrO TEIA, sApay

dorordpdekra”.

2. YcTaHOBKa JUIst K3yYCHHUS CIIEKTPa aTOMa BOJOPOA U
orpeieNieHus MOCTOssHHON Pundepra.

3. VYcranoBka JjabopaTopHas A
MOTEHIIMaIa BO3OYKIeHUS Ta3a.

4. YcraHOBKa JIJIsl OTIPENICNICHUs JUIMHBI POOeTa 4acTHUIl
B BO3/IyXeE.

5. M3meput.ckopoctu cuera YUM2-2.

6. Monoxpomaropst MYM-1.

7. Mynetumetpsl APPA 205, 207.

8. Ocmmmnorpad nyxkanansubiii GOS-620 FG.

9. MepuTenbHbII HHCTPYMEHT.

OIIpCACICHUA

YueOHbIE ayuTOpUU st | InTepakTuBHas J0CKa, IPOEKTOD;

IPOBEICHUS PaKTUYEeCKUX | MylbTUMEIUITHBII IPOEKTOp, SKpaH.

3aHATUH, IPYIIIOBBIX u

UH/IMBUYaJIbHBIX KOHCYJIbTALUH,

TEKYIETo KOHTPOJIS u

IPOMEKYTOUHON aTTecTalluu

YueOHbIe ayJIuTOpUU mist | [lepconanbhble KommbroTephbl ¢ maketom MS Office, ¢
BBITOJIHEHUSI KypCOBOT'O | BBIXOJJOM B MHTEpHET M C JOCTYNOM B 3JIEKTPOHHYIO
IIPOEKTUPOBAHUSL, IOMEIIEHUS 17151 | UHPOPMALMOHHO-00pa30BaTEIbHYIO cpeny
CaMOCTOSITEJIbHON PabOTHI. YHHUBEPCHUTETA.

[Tomemenune s xpaHeHuss u | Cremnaxu,  cedpsl I XpaHEHHS  Yy4eOHOro
npopHIAKTHIECKOTO 000py10BaHUSI. HNHCTpyMEHTHI IS peMOHTa
00CTyKUBaHUS yueOHOro | 000py10BaHMUSL.

o0opynoBaHus
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