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1 Lenu ocBOCHUS TUCIUTIIHNHBI

[lenssMu OCBOEHUS ITUCLMILIMHBI «(pU3UKa» ABISIOTCS: paclIMpeHHs] 0OydJarolUMuUcs Bila-
JICHUs HAaBbIKAMM aHAJIM3a U CHHTE3a B XOJI€ MOJIYYEHHUs MPEJICTaBICHUH O (yHIaMEHTAILHOM
CTPOCHUU MaTepuy U (pU3MUYECKUX NMPUHLMIAX, JISKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa; NpuoOpeTeHHe HAaBBIKOB HCIIONB30BaHUS (PU3MKO-MATEMaTHYECKOTO
anmapara Uil peleHus 3ajad B IpOQecCHOHATIbHON AEATENbHOCTH; HAaydUTCS HCIOJIb30BaTh
OCHOBHBIE IOHATHS, 3aKOHBI U MOJIEIIN TEPMOJAUHAMUKN, 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 TUCHHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
MOJATrOTOBKM 0akajiaBpa

Hucnurnnuna «pu3nka» BXOIUT B 0a30BYIO 4acTh 0Jioka 1 00pa3oBaTenbHON TPOrpaMMBbL.

Jis v3ydeHusi TUCHUIUIMHBI HEOOXOAUMBI 3HAHUsSI, YMEHUS, BIaaeHuUs, cPOPMUpPOBAHHBIC
B pe3yJIbTaTE U3YUYEHHUS AUCUUIUIUH «MaTtemMaTuka» u «XuMH».

3HaHUs, YMEHUS, BJIaJICHUs, TOJyYCHHbIC MPU U3yYEeHUH JTaHHOW TUCHUILIUHBI OyayT He-
00XOAMMBI JJI1 U3YYCHHUS NUCHMIUIMH «MexaHWKa MaTepHuajioB U OCHOBBI KOHCTPYHPOBAHHMS»,
«MexaHNYecKHe CBOWCTBAa MaTepuanoBy, «Du3ndyeckue CBOICTBa marepuanoB», «O0paboTka
AKCIIEPUMEHTAIIbHBIX JTAHHBIX).

3 Komnerenunu odyyarwmerocsi, GopMupyembie B pe3yJibTaTe 0CBOCHHUS
AUCHUIIMHBI M IJIAHUPYeMbIe pPe3yJibTaThl 00yUeHust

B pe3yibTaTe OCBOCHUS NUCHUIIINHBI «Du3uKa» 06yan01111/H71051 JOJIKCH O6J'IaI[aT]':> (@) (V)
AYIOIMMHA KOMIICTCHISAMMU

CrpyKTypHBII
JNIEMEHT [Tmanupyemble pe3yabTaTbl 00ydIeHUs

KOMIETEHINH

OIIK-3 TOTOBHOCTh IPUMEHATH yHIaMeHTAJbHbIe MaTeMaTHYeCKHe, eCTeCTBeH-

HOHAYYHbIe H 00IIeHHKeHEePHbIe 3HAHUS B TPO¢ecCHOHAIBLHOI 1eATeJIbHOCTH

3Harb —  OCHOBHble MemoObl peuleHus Pu3ULecKux 3a0ad;
—  OCHOBHble 3aKOHbl 00uell (u3UKU

Ymerh —  8blOensMb OCHOGHbIE PuU3UYecKUe AGNEeHUs NPU peuleHuU Qu3uiecKux 3a-
oau;

—  KOPPEKmHO (Popmyauposams u apeymeHmupo8aHHo 0OOCHOBbIEAMb Heob-
XOOUMOCTb NPUMEHEHUSL OCHOBHBIX (DUUUECKUX 3AKOHO8 NpuU peuieHuu Gusu-
yeckux 3a0au.

Braznets — cnocobamu 0eMOHCMpayuu yMeHus anaiusupo8ams NpUpoOHble A61eHUs,
—  Memooamu peuleHus: uzuueckux 3a0ad,

—  HABLIKAMU U MeMOOUKAMU 0000WeHUs pe3YIbmamo8 peuleHus, IKCnepu-
MEHMANbHOU 0esIMenNbHOCIU,

—  Ccnocobamu OYeHUBaHUsl 3HAYUMOCMU U NPAKMUYECKOl NPUOOHOCMU NOJLY-

YEHHDLIX Pe3)IbMmamos;

OIIK-4 CIOCOOHOCTBIO COYETATH TEOPHIO U MPAKTHKY AJIl PeLICHNs] HHKEeHEePHBIX

3ama4

3Harb —  OCHOBHbLE ONPeOeNeHUsl U NOHAMUSL MEXAHUKU, MOJEKYVIAPHOU (uU3UKU U
MePMOOUHAMUKU, INEKMPOOUHAMUKU, ONMUKU, AMOMHOU U A0EPHOU hu3uKu;
—  OCHOBHblE MUNbL PUULECKUX 3a0aU,

Ymern — 00cyacoamsv cnocobwl d¢hpexmusrHoo peuteHus uzunecKux 3a0ad;

—  pacnosnasams 3ghdekmusroe peutenue om HeaPHEeKMusHo2o;,




CTpyKTypHBI

DJICMCHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS
KOMIIETEHIIUHU
Bnaznets —  HABbIKAMU U MEMOOUKamu 0bobweHUs pe3yibmamos peulenus, IKCnepu-

MEHMAILHOU 0esAmeNbHOCIU,

cnocobamu OYEHUBAHUA 3HAHUMOCMU U npaxmuuecmﬁ npueoOHocmu nojy-

YEHHbLX pe3Ylbmanaoes,

npogheccuoHaIbHLIM A36IKOM NPEOMEMHOU 0OAACMU 3HAHUSL,




4 CTpyKTYpa M coiepKaHue AUCHUILIMHBI

OO0mmas TpyI0eMKOCTh TUCHUTUIHHBI cocTaisieT 10 3adeTHbix equnuil 360 akaa. 4acoB, B TOM YHCTIE!

— KOHTakKTHas pabota — 195 akas. yacos:
— ayaurtopHas — 187 akaj. 4acos;
— BHeayJAMTOpHAas — 8 akaj. 4acoB

— caMocTosTenbHas padora — 93,6 aka. 4acos;

— TMOATOTOBKA K 3K3aMeHy — 71,4 akan. yaca

KOHTaKTHasi paboTa

AyauTopHas
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1. Qu3zuueckue 0CHOBbL MEXAHUKU
1.1. KunemaTtnka mmocTymnaTeiabHOIo U Bpa- 2 |2 2/11 |4 MOJTOTOBKA K JIEKIIASAM; IpakTHde- |MHAuBUAyaidbHbIe nomantaue |OIIK-4-3yB
VI
[ATETLHOTO JIBUYKEHUN CKUM 3aHSATHUSAM; KOHTPOJIO; 3anaun; AKP OIIK-3-3yB
1.2, JTUHAMIKA TOCTYNATENbHONO JIBHKEHUS 2 |1 1 |4 NOJIrOTOBKA K JIEKIMAM; IPaKTU4Ye- |MHIUMBHAYyanbHbIE foMamHue |OIIK-4-3yB
o yn g CKHUM 3aHATHUSIM; KOHTPOJILO; 3anaun; AKP OIIK-3-3yB
2 | 1| 214 1 |4 HOJTrOTOBKA K JIEKIIMAM; J1a0. 3aHsA-  |3amuTa JadopatopHbix padot|OIK-4-3yB
1.3. InHaMuKa BpalaTeIbHOTO IBIKEHUS TUSIM; IPAKTUYSCKUM 3aHATUSM,; Ned; nnauBHAyaIbHEIE 10- OIIK-3-3yB
P ;
KOHTPOJIIO; Marnnaue 3agaan; AKP
2 | 2| 311 | 2/11X |6,15 |moaroroBka K JeKIHsM; j1a0. 3aHs- |3amuTa mabopatopubix pador|OIIK-4-3yB
1.4. 3aK0OHBI COXpaHEHHS B MEXAHUKE THUSIM; IPAKTUUYCCKUM 3aHITUSIM; Nel; nHauBHAyaIbHEIE JIO- OIIK-3-3yB
p ;
KOHTPOIJTIO; marnrHue 3aaaan; AKP
2 | 2| 411 | 2/11 |5 MOJITOTOBKA K JIEKIHsIM; J1a0. 3aHs-  [3amuTa JabopatopHbix pador|OIIK-4-3yB
1.5. Mexaanueckue KOJIEOaHNUA U BOJIHBI TUSIM,, IIPAKTUYECCKUM 3aHATHSM, NeS, No7; unnuBunyainsusie  |OIIK-3-3yB
b b b y
KOHTPOJIIO; nomainue 3agaun; AKP
1.6. DIeMeHTBI PeJATHBUCTCKON Mexaruku | 2 | 1 2 |4 TOJIFOTOBKA K JIEKLMSM; IpakTiye- | HAMBHAYanbHbIe fomaninne | OIK-4-3yB
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CKHUM 3aHSATUSIM; KOHTPOJIIO; 3agaun; AKP OIIK-3-3yB
Htoro no pazneny 1 2 | 9] 9/31 | 10/31 |27,15 OT4eTsl 110 1a60PaTOPHBIM
paboTam, HHIUBUYATHHBIM
noMarauMm 3agayam; AKP
2. Cmamucmuyeckaa u3uka u mepmoou-
HAMUKA
2 | 2] 2/11 /11 |4 HOJrOTOBKA K JIEKIMAM; J1a0. 3aHsA-  |3amuTa gadopatopHbix padot|OIK-4-3yB
2.1. Cratucruueckas pusmka TUSAM; IPAKTUYECKUM 3AHIATUAM; Nell; unauBunyansusie 10- |OIIK-3-3yB
KOHTPOJIIO; MamtHue 3anaun; AKP
2.2. MonexkynspHO-KHUHETHYECKasi TeOpus 2 |1 1 |4 MIOATOTOBKA K JIeKIusAM; npaktude- |MuauBunyansasie nomamaue |OIK-4-3yB
WJICaIbHOTO Ta3a CKHMM 3aHSTUSAM; KOHTPOJIIO; 3anaun; AKP OIIK-3-3yB
2 | 2| 421 | 2/11 |6 MOArOTOBKA K JIeKUUAM; 1a0. 3aHsa- |3amuTa maboparopHbix padot|OIK-4-3yB
2.3. IlepBoe 1 BTOpOE Havaga TEPMOJIUHAMH-
. THSIM; IPAKTUYECKUM 3aHATHSIM; Nel4, Nel5; unguBunyans-  |OIIK-3-3yB
KOHTPOIJIIO; Hble JomamHue 3agaun; AKP
2 |1 1 |4 NOJIrOTOBKA K JIEKIMAM; pakThue- |MHnuBuayansHsle noMamnue |OIK-4-3yB
2.4. TennoBble MAIIAHEI, IIUKJIIEL.
CKHVM 3aHATHSIM; KOHTPOJIIO; 3agaun; AKP OIIK-3-3yB
2 |1 2 /11 |5 HOJTrOTOBKA K JIEKIMAM; J1a0. 3aHsA-  |3amuTa JadopatopHbix padot|OIK-4-3yB
2.5. SIBnenus nepeHoca. TUSAM; IPAKTUYECKUM 3aHIATHUAM; Nel2; unnuBunyansusie 1o- |OIK-3-3yB
KOHTPOJIIO; MaiHue 3anaun; AKP
2.6. CBoiicTBa TBEPABIX U KHUIKHX TEJ, TO- 2 1 1 4 MTOATOTOBKA K JICKIUSM; IpakTH4e- |MHAuBHAyabHbIEe JoMaliHue |OIIK-4-3yB
BEPXHOCTHOE HATSKEHUE. CKHMM 3aHSTUSAM; KOHTPOJIIO; 3anaun; AKP OIIK-3-3yB
Hroro no pasneny 2 2 | 8| 83U | 731 |27 OTueTsl MO 1a60PaTOPHBIM
paboTaM, HHIWBHUIYATHbHBIM
nmoMmarrHuM 3amauam; AKP
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3. Dnekmpuuecmeo u MaZHemMu3IM

4/11 | 1/11 HOJrOTOBKA K JIEKIMAM; J1a0. 3aHsA-  |3amuTa gadopatopHbix padbot|OIK-4-3yB
3.1. DneKkTpocTaTu4ecKoe MoJie B BaKyyMe U
THUSIM; IIPAKTAYECKUM 3aHATHUAM; Ne21; unauBunyansusie 10- |OIK-3-3yB
B BEILIECTBE
KOHTPOJIIO; MamHue 3agaun; AKP
2/11 1 MOJIrOTOBKA K JICKIIMAM; JIa0. 3aHs- OIIK-4-3yB
3.2. IIpoBOTHUKY U JUIIEKTPUKHU B SJIEKTPU- WuauBuyanbHble JOMAIIHUE
THUSIM; IPAKTHUECKUM 3aHITUSAM; OIIK-3-3yB
YEeCKOM II0JIC 3agaun; AKP
KOHTPOJIIO;
511 | 2/11 MOJTrOTOBKA K JIEKIMAM; J1a0. 3aHsA-  |3amuTa JadopaTtopHbix padot|OIK-4-3yB
3.3. IloCTOSAHHBIN INEKTPUIECKUN TOK THSIM; IPAKTUYECKUM 3aHATHSIM; No24, Ne26; nHIMBHUTYyaTh- OIIK-3-3yB
KOHTPOJIIO; Hble fomanHue 3ajgaun; AKP
/11 | 2/14 MOATOTOBKA K JIEKLUAM; J1a0. 3aHs- OIIK-4-3yB
3.4. MaruurocTaTuuecKkoe 1oJjie B BaAKyymMe U WnauBuayanbHble TOMallIHNAE
THUSIM; IPAKTHYECKUM 3aHATUSAM; OIIK-3-3yB
B BEIIIECTBE 3agaun; AKP
KOHTPOJIIO;
1 2 IOJrOTOBKA K JIEKIIMUAM; J1a0. 3aHs- OIIK-4-3yB
WuauBuyanbHble JOMAIIHUE
3.5. DnekTpoMarHuTHas MHIYKIUS TUSIM; IIPAKTUYECKUM 3aHATUSIM; OIIK-3-3yB
3amaun; AKP
KOHTPOJIIO;
1 1 MOATrOTOBKA K JIEKIHIM; J1a0. 3aHs- OIIK-4-3yB
3.6. DaeKTpOMarHuTHBIC KOJICOAHUS U BOJI- NuauBuyanbHbIE JOMAITHAE
THUSIM; IPAKTHYECKUM 3aHATHUSM; OIIK-3-3yB
HEBI 3amaun; AKP
KOHTPOJIIO;
/11 | 1/11 MOJIrOTOBKA K JIEKIMSIM; J1a0. 3aHs-  [3amuTa nabopatopHbix pador|OIK-4-3yB
3.7. IlepeMeHHBIN 2IEKTPUUECKUM TOK TUSAM; IPAKTUYECKUM 3aHITHAM; No27, No28; unauBuayans-  |OIIK-3-3yB

KOHTPOJIIO;

HbIE JoMaltHue 3agaun; AKP
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HUroro no pazneny 3 3 15| 15/5U | 10/41 |12 OT4eTsl 110 1a60PaTOPHBIM
paboTam, HHIUBUYATHHBIM
noMamauMm 3agayam; AKP
4. Boanosasa onmuka
. 3 12| 21U 1 1 MOJrOTOBKA K JICKIIUAM; J1a0. 3aHs- OIIK-4-3yB
4.1. 'eomeTpuueckast ONTUKA-YaCTHBIN CITy- WuauBuayanbHbIe TOMAIIHNAE
. . TUSM; IPAKTHUYECKUM 3aHITHSIM; OIIK-3-3yB
Yyail BOJJHOBOU ONTUKU. DOTOMETPUS. 3anaun; AKP
KOHTPOIJIIO;
3 12| 2/14 2 2 HOJrOTOBKA K JIEKIMAM; J1a0. 3aHsA-  |3amuTa gadopatopHbix padbot|OIK-4-3yB
4.2. NUnaTepdepeHius CBEeTOBBIX BOJIH TUSAM; IPAKTUYECKUM 3AHIATUAM; Ne34; unnuBunyansusie 10- |OIK-3-3yB
KOHTPOJIIO; MantHue 3anaun; AKP
3 |2 2114 | 2/11 |2 MOATrOTOBKA K JIEKIHUAM; 1a0. 3aHg- |3amura 1adbopatopHbix padot|OIIK-4-3yB
paTop p y
4.3. ludpakiivs CBETOBBIX BOJTH THSIM; TIPAKTUYECKUM 3aHATHSIM; Ne32; unpuBunyansnsie 1o- |OIIK-3-3yB
KOHTPOJIIO; ManrtHue 3anaun; AKP
3 |2 211 2 |2 HOJrOTOBKA K JIEKIMAM; J1a0. 3aHsA-  |3amuTa JadopatopHbix padot|OIK-4-3yB
4.4. Tlonsipu3aiusi CBETOBBIX BOJH THUSIM; TIPAKTAYECKUM 3aHATHUAM; Ne35; unauBunyansusie 10- |OIK-3-3yB
KOHTPOJIIO; MamtHue 3anaun; AKP
Wroro no pazneny 4 3 | 8| 84U | 7114 |7 OTueTsl MO 1abOPaTOPHBIM
paboTtam, UHIUBUIYATHHBIM
noManTauM 3amadam; AKP
5. Inemenmul K6aHMoOBOU PuzuKu
3 12211 | 211 |1 MOJITOTOBKA K JICKIHSIM; J1a0. 3aHsI- OIIK-4-3yB
_ ) WNuauBuayaibHbIC TOMAITHACS
5.1. TemioBoe nznmydeHue TUSAM; IPAKTUYECKUM 3aHITHAM; OIIK-3-3yB
3agaun; AKP
KOHTPOJIIO;
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3 2| 211 | 2/11 |2 HOJrOTOBKA K JIEKIMAM; J1a0. 3aHsA-  |3amuTa gadopatopHbix padbot|OIK-4-3yB
5.2. ®ortord ekt THUSIM; TIPAKTHYECKUM 3aHATHUSIM; Ne36; unguBunyansusie 1o- |OIK-3-3yB
KOHTPOJIIO; MamHue 3agaun; AKP
3 12| 211 | 2/11 |1 IIOJrOTOBKA K JEKIHAM; J1a0. 3aHs- OIIK-4-3yB
WuauBuyanbHbIE JOMAITHAE
5.3. Dddexr Komnrona THUSIM; TIPAKTHYECKUM 3aHATHUSIM; OIIK-3-3yB
3amaun; AKP
KOHTPOJIIO;
3 | 4] 411 | 2/11 |2 HOJrOTOBKA K JICKIMAM; J1a0. 3aHsA-  |3amuTa JadopatopHbix padot|OIK-4-3yB
5.4. Teopus atoma Bogoposa o bopy TUSAM; IPAKTUYECKUM 3aHITUSIM; Ned41; nnpuBunyansnsie 1o- |OIIK-3-3yB
KOHTPOJIIO; ManrHue 3anaun; AKP
3 |2 211 1 1 IOJrOTOBKA K JIEKIIUAM; J1a0. 3aHs- OIIK-4-3yB
. WuauBuyanbHbIE JOMAITHAE
5.5. DneMeHThl KBAaHTOBON MEXaHUKU TUSIM; IIPAKTUYECKUM 3aHATUSIM; ) OIIK-3-3yB
3amaun; AKP
KOHTPOJIIO;
3 |2| 211 1 |2 MOArOTOBKA K JIeKUUAM; J1a0. 3aHsa- |3amuTa maboparopHbix padot|OIK-4-3yB
5.6. AToM BOJIOpO/ia B KBAHTOBOM MEXaHUKE TUAM; IPAKTUYECKUM 3aHATHUAM; Ned42; napuBunyansnsie 1o- |OIIK-3-3yB
KOHTPOJIIO; Marnraue 3agaun; AKP
Hroro no paszneny 5 3 |14 14/61 | 10/41 |9 OTueTsl M0 1a60PaTOPHBIM
paboTaM, HHIMBUIYATHHBIM
nmoMarrHuM 3amauam,; AKP
6. Quzuka meépoozo mena
6.1. dusnyeckue CBOMCTBA TBEP/BIX TE. 3 12211 | /11 |1 MOJITOTOBKA K JICKIHSIM; J1a0. 3aHsI- OIIK-4-3yB
WuauBuyanbHble JOMAIIHUE
THSIM; IPAKTUYECKUM 3aHATHSIM; OIIK-3-3yB
3amaun; AKP
KOHTPOJIIO;
6.2. Cratucruka ®epmu-upaka. O6pazosa- | 3 | 2 | 2/1U 1 1 MOJITOTOBKA K JIEKIHsIM; J1a0. 3aHs- |MuauBuayanbHble nomamrHue |OIK-4-3yB
HUE YHEPreTUYECKUX 30H B KpUCTAJLIE THUSIM; TIPAKTHYECKUM 3aHATHSIM; 3anaun; AKP OIIK-3-3yB
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KOHTaKTHas paboTta

AynutopHas

c% o) Elo
ol z
s g -
= (B akaj. yacax) T F . ®dopma TeKyLIero KOHTPOJIs E: ==
Pasznen/ tema 3 E A Bun camocrostenpHoNn 255
JUCITUTIAHBI 2 ; . e £ paboTsI YCIICBAEMOCTH 1 225
S| E| §EE| g8 1|8¢© IPOMEXYTOUHOI arTecTaiuu | & = B
=S| 8E| 28 |g&2 o83
28 = = e = = g
2l s < a3 | 25 S
50 =2 1856 =
KOHTPOJIIO;
6.3. Kitaccuueckast 1 KBaHTOBasI TEOPHS 3 | 2| 214 1 2 IIOJrOTOBKA K JIEKIIHSAM; J1a0. 3aHsa- |3armqura jraboparopHeix pador|OIK-4-3yB
P paTop p y
3IIEKTPOITPOBOIHOCTH THUSIM; IIPAKTAYECKUM 3aHATHUAM; Ned44; uunuBunyansusie 10- |OIK-3-3yB
KOHTPOJIIO; MamHue 3agaun; AKP
Wroro no pazaeny 6 3 |6 631 | 3/11 |4 OT4eTsl 110 1a60PaTOPHBIM
paboTtam, HHIUBUYATHHBIM
noMamauMm 3agayam; AKP
7. Duzuka amomnozo aopa u nemenmap-| 3
HBIX yacmuy,
3 |2 /11 | /11 |1 MOATOTOBKA K JIEKLUAM; J1a0. 3aHs- OIIK-4-3yB
7.1. CoctaB aTOMHOTO siipa. Mozenu cTpoe- WuauBuayanbHble TOMalIHAE
THUSIM; TPAKTHUECKUM 3aHSITHSIM; ) OIIK-3-3yB
HUSA SAAEDP. 3agaun; AKP
KOHTPOIJTIO;
3 | 2| 51 | 1/1X |4,45 |moaroroBka K JeKusM; j1a0. 3aHs-  |3amuTa JabopatopHbsix pador|OIK-4-3yB
7.2. PaninoakTHBHOCTb. THSIM; IPAKTUYECKUM 3aHATHSIM; Ne51, Ne53; unguBuayans-  |OIIK-3-3yB
KOHTPOJIIO; Hble JoMaiHue 3aaaun; AKP
3 12| /11 | /11 |1 MOATOTOBKA K JIEKLUsAM; J1a0. 3aHs- VIHAHBHIYATBHBIC TOMAIIIHIE OIIK-4-3yB
7.3. SlnepHbie peakiuu. SnepHas SHepreTukKa THUSIM; TPAKTHUECKUM 3aHSITHSIM; saau: AyKP OIIK-3-3yB
KOHTPOJIIO; ’
3 |12 1/11 | /11 |1 MOJITOTOBKA K JICKIHSIM; J1a0. 3aHs- OIIK-4-3yB
7.4. DneMeHThl (HPU3UKHU dIIEMEHTAPHBIX Yac- WuauBuayanbHbIE TOMAIIHAE
THSIM; IPAKTUYECKUM 3aHATHSIM; OIIK-3-3yB
THI] 3amaun; AKP
KOHTPOJIIO;
Hroro mo pazueny 7 3 | 8| 841 | 4/41 |7,45 OT4eTsI 110 TabOPaTOPHBIM
paboTtam, UHIUBUYaTHHBIM
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Pasznen/ tema
JIUCIIUILINHEI

Cemectp

AynutopHas
KOHTaKTHas paboTta
(B akaz. yacax)

JICKIITUH

nabopar.
3aHATHUS

IIpaKTHU4.
3aHATUA

CamMocTosiTenbHas pa-
Oora (B akaJ. yacax)

Bun camocrostenpHoNn
paboTsI

@dopMa TEeKyILIEero KOHTPOJIA
YCIIEBAEMOCTH U
MIPOMEXYTOUYHOU ATTECTALUU

Kop ¥ cTpyKTYpHBIT

JJIEMEHT
KOMIIETEHIIU

ngomamrguM 3agayaMm, AKP

Hroro 3a cemecTp

o1

51221

34/141

39,45

IK3aMCH

HTtoro mo nucuunjinHe

2,3

68

68/281

51201

93,6
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5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

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

Hcnons3yroTes caeayomue BUAbl JICKIHAN:

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

Ilpobnemnasn nexkyus — uziodxncenue mamepuana, npeonoiazarouee NOCMaHo8Ky npooiem-
HbIX U OUCKYCCUOHHBIX 80NPOCOB8, OCBEUeHUEe PA3TUUHBIX HAYYHBIX NOOX0008, A8MOPCKUe KOM-
MEHMapuu, Ce:A3aHHbLE C PA3TUYHBIMU MOOENAMU UHMEPNPEeMayuy u3yiaemo2o Mamepuaia.

Jlexyus-eusyanuzayus — uUsnoACeHUe CoO0epI’CcAHUsi CONpo8oicoaemcs npezenmayueli (Oe-
MoHcmpayuell Y4eOHbIX Mamepuanos, npeoCmasieHHblX 8 PA3IUYHbIX 3HAKOBbIX CUCMEMAX, 8
M. 4. ULTIOCMPAMUBHBIX, epaghuyecKux, ayouo- u 8U0eomMamepuaos).

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



6 YueOHO-MeTOIMYeCKOEe 00ecleueHrne CaMOCTOSITeIbHOM padoThl 00y4YaroLUXCcst

Ilo oucyunnune «Dusuxa» npedycmompena ayoumopHas u 8HeayOUmopHas CAMOCMOS-
menvHas paboma 06y4aOUWUXcsl.

AyoumopHasa camocmoamenvras paboma cmyoeHmos npeonoidzaem peulenue KOHmpoib-
HbIX 30004 HA NPAKMUYECKUX 3AHAUSIX.

Ilpumepnuie ayoumopnusie konmpovhote pavomut (AKP):
AKP Nel «Du3uueckue 0CHOBbL MEXAHUKU)

Nel. Teepdoe meno epawjaemcs 60Kkpye HEnOOSUICHOT ocu no 3akony @ = 8 — 8t + t°. Haiimu:
1) cpeonee 3Hauenue yenogou CKOpoCmu 3a NPOMeNCYmok epemenu om t=0 0o ocmanosxu, 2)
Yyenoeoe YCKopeHue 8 MOMeHm OCMAHO8KU mena, 3) maHeeHyuaibHoe YCKOpeHue mouKku, Haxo-
osuyeticsi Ha paccmosinuu 1 M om ocu epaujerusl.

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

MNe3. Touxa cosepwaem xonebanus no 3axony x = A - cos(wt) 20e A=5cm, @ =2 c™. Onpe-
Oenums yCKopeHue moyku 6 mom MOMEeHm 8pemMeHU, Ko2oa eé ckopocmu pasHa 8 cm/c. Kakogo
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. Dnexkmpon osusxcemces co ckopocmuio V=0,6¢c. Onpedenume e2o persimueucmcKutl UMNYibC
u Kunemuueckyio sHepauto T.

1

AKP No2 «Cmamucmuueckasn ¢u3uka u mepmoouHamuxka)

Nel. Obvem 6000pooa npu usomepmuieckom pacuiuperuu npu memnepamype T=300 K yeenu-
yugaemcs 6 n=3 paza. Onpedenrums pabomy, COBEPUIEHHYIO 2A30M, U MENI0MY, NOJVYEHHYIO 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 coodwums 12 2 kuciopoda, umoobwt 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 nepeoHauaIbHOU memnepamypul. Bo ckonvko paz usme-
HAEMCsl CPeOHsIs CKOPOCHb OBUNCEHUS MOJIEK)l 8 U300apuyeckom npoyecce?

AKP Ne3 «Inekmpuuecmeo u mazuemu3m»

Nel. 3apsao q=10-10 Kn pasnomepro pacnpedenien no MOHKOU HUMU 8 (hopme O0yeu OKPYIHCHO-
cmu, OIUHA KOMOPOU pagHa 5 cM U COCMAagiaem 4emeepms om OAuHbl OKpYIcHocmu. Buiuuc-
JIUMb HANPSAHCEHHOCTb U NOMEHYUAT INEKMPULECKO20 NOJISL 8 YeHMPe KPUBUZHbBL HUMU.

No2. Bamapero nocrnedosamenvio coedunennvix Konoencamopog Cl=4mux®, C2=5ux®,
C3=20mKkD npucoedununu cHavaia Kk akKymyasamopy c 3.0.c. 12B, a 3amem Kk He3apsaiceHHOMY
konoencamopy C4=8mx®. Kaxoe Hnanpsoicenue ycmamosumcs ma

. «— |, &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 MOWHOCMb, KOMOPAsl 8blOeNsemcs

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 pagHoMepHO YMEHbUAEMCS
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 MazHnumuoe noie ¢ unoykyuei B=0,5 Tn. B macnumnom noie a-yacmuya 08udicen-
¢ no okpyascnocmu paouycom R=10 cm. Onpedenums HanpajiceHHOCms 3JeKMpU4ecko2o noJs.

AKP Ned «Bonnoeas onmuka»

Nel. Ilyuox Genoeo ceema nadaem HOPMANbHO K NOBEPXHOCIU CMEKISAHHOU NIACMUHKU MOAUU-
Hoti d = 0,5 mxm, Haxooswetics 8 8ozoyxe. Iloxazamenv nperomnenus cmexia 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 SMUX BOJIH.

Ne2. Hauwioume paduycwl nepgvix mpex 30H Openens 0isi NIOCKOU 8OIHbI, €ClU PACCMOSHUE OMm
B0JIHOBOI NOBEPXHOCMU 00 MOYKU Habar0oeHus Im. [[nuna eonnvt A=500 Hm.

Ne3. Hatimu naubonbuiuti nopsooK cnekmpa Os HCelmou JUHUU Hampusi ¢ OTUHOU 80aHbl =589
HM, eciu noCmosiHHAs ougparxyuonnol peutemku d=2 mxm. CKOIbKO 8ce20 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 CROCo0- Hocmu, usmeHunace Ha 8 mxm. /lo kaxoil memne-
pamypul 0X1a0uiocy meno?

AKP No5 «Keanmoesasa puzuxa»

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 OBUINCYUWEUC YACUuYbl 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 eeposmuocmsv obnapysicenus uacmuysl 6 cpedHell mpemu smvl ?
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 31eMeHmapHvix 4acmu)

Nel. Hexomopulil paduoakmughwiii u30mon umeem nocmosiHuyio pacnaoa /. = 4+10-7 c-1. On-
peoenume, uepes Kakoe epems pacnaoemcs 75% nepeonauanbHou Maccvl amomos. Bo ckonvko
paA3 USMEHUmMcs: akmugHOCMb IMO020 NPenapama 3a 3mo epems?

No2. HelimpuHnnoe uznyuenue 36e30bl MOJMCEm 803HUKHYMb 3d cuem 00beOUuHenus 08yX NPOMOHO8
¢ obpazoeanuem Odeumona. 3anuwume peaxyuro. Kakue uacmuysi ewe obpasyromcs 6 amoti pe-
akyuu?

Ne 3. Cronvko menna vloensiemcs npu 00pazosanuu 00Ho2o epamma eenus-3 uz detimepus? Ka-
Kasi MAcca KAmMeHHO20 Vsl IKGUBANEHMHA 8 MeNI080M OMHOUIEHUY NOJIYYEHHOU geauydune?

Breayoumopuas camocmosmenvHas paboma o0y4arwuxcs oCywecmsisiencs 8 uoe uzy-
YeHUs1 IUmepamypbl N0 COOMEEMCMEYIowWemMy paszoeny ¢ npopabomkou mamepuaid,; 6binoiHe-
HUSL OOMAUHUX 3A0AHUI.

Ilpumepnvie unousudyanvhuvie domawinue 3aoanusn (U/]3):

HJ[3 Vel «Du3uueckue 0CHOBBL MEXAHUKU

Nel. Teepdoe meno epawaemcs 6OKpye HENOOBUNCHOU OCU NO 3aKony ¢ = 8 — Bt + t°. Haiimu:
1) cpednee 3nauenue yenogoi ckopocmu 3a NPoMexNcymox epemenu om t=0 0o ocmanoeku,; 2)
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Yyenoeoe ycKopeHue 6 MOMeHm OCMAaHO8KU mena, 3) maHeeHyuaibHoe 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-
O0enums yCKopeHue mouku 8 mom MOMeHm 8pemMeHU, Ko2oa eé ckopocmub pasHa 8 cm/c. Kakogo
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 ckopocmuio V=0,6¢. Onpedenume e20 peissmugUCmMCcKUil UMNY1bC
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 MENI0MY, NOJAVYEHHYIO 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, umoobwl 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 ckonvko pas uzme-
HAEMCsl CPeOHsis CKOPOCHb OBUNCEHUS MOJIEK)l 8 U300apuyecKkom 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 OJUHbL OKPYICHOCMU. Boiyuc-
JIUMb HANPSAHCEHHOCTb U NOMEHYUAT INEKMPULECKO20 NOJISL 8 YeHMPe KPUBUIHbBL 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
koHOeHncamopy C4=8mx®. Kaxoe Hanpsxcenue ycmanogumcs Ha kKonOencamope 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) menjiogyo MOUWHOCHDb,
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 yYMeHbUAemcsl
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 MacHumuoe noje ¢ unoykyuet B=0,5 Th. B macnumnom none o-4acmuya 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 MOLUU-
nott d = 0,5 mxm, naxooswetica 8 so30yxe. Iloxasamenv npenomnenuss cmexkia 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 paouycwi nepgvix mpex 301 Ppenens 05t NIOCKOU 8OIHbI, €ClU PACCMOSHUE OM
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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, eclu nocmoauHas ougpaxyuonnou pewemxu d=2 mxm. CKoIbKO 6ce20 MAKCUMymos daem
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, usmeHunace Ha 8 mxm. /lo 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 OBUICYWENCs YACUuYbl paeHa 0eo-
POIUIEBCKOT ONIUHE BOIHDI, ONPeOelumb OMHOCUMENbHYI0 HEMOYHOCTb 8 ONPeOeleHUU UMNYIbCA
9MOoU wacmuywl.

Ne3. Yacmuya naxooumcs 6 O6eckOHeuHO 27yO0KOlU O0OHOMEPHOU NOMEHYUAbHOU UMes. MUHU-
manvuyro suepeuro. Kaxosa eeposimnocmo obnapysicenus uacmuysl 6 cpeonel mpemu smvl ?
Ne4. Onpedenumsb ckopocmo 21eKMpPOHA HA 6MOPOLL opoume 6 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 UBMEHUmMCs. aKMUBHOCHb 21020 NPenapama 3a 3mo epems?

Ne2. HetimpunHoe usnyuenue 36e30bl MO*CEM BO3HUKHYMb 3d cuem 00beOUHeHUsl 08X NPOMOHO8
¢ obpazoeanuem Odeumona. 3anuwume peaxyuro. Kakue uacmuysi ewe odpasyromces 8 smoti pe-
akyuu?

Ne 3. Ckonvbko menna vloensiemcs npu 06pazos8anuu 00H020 epamma ceausa-3 us oetimepusa? Ka-
Kasl MAcca KAMeHHO20 Yeiisl IKGUBANEHMHA 8 MENI080M OMHOUIeHUY NOJIYYEHHOU geauyune?
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HﬂaHpreMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaAcCTBa AJIsl IPOBEACHUSN l'[pOMe)KyTO‘{HOﬁ aTTecTalumn.

CtpyKTypHBIi
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs OneHouHble CpeCcTBA
KOMIETEHINH
OIIK-3 TOTOBHOCTHIO IPUMEHATH (PyHIaMeHTaIbHbIe MAaTeMaTHYeCKHe, eCTeCTBEHHOHAaYYHbIe U 001eMH/KeHepPHbIe 3HAHUS B Po(ecCHOHATBHOM
AesATeIbHOCTH
3narb —  0CcHOBHblEe MemoObl peutenus usuveckux | Ilepeuens meopemuueckux 60npocoe K IK3amemy:

3a0ay;

OCHOBHble 3aKOHbl 00Wel usuKu

1. Mexanuueckoe osusicenue. Ckopocms. Yckopenue. Hopmanvrnoe u maneenyuanbHoe yckope-
Hus. IIpamoaunelinoe pagnomeproe u pagHOyYCKOPEHHOe OBUNCEHUSL.

2. Bpawamenwvroe osudicenue abconromuo meepoozo mena. Kunemamuuecxkue xapaxmepucmu-
KU 8paujamenbHo20 O8UNCEHUS.

3. C643b MedHcO0y KUHeMamuyecKuMU XapaKxmepucmukamy noCmynameibHo20 U 8pauamebHO20
osudicenull. Pagnomephoe u pagnoyckopeHHoe 08UNCeHUsL N0 OKPYIHCHOCTIU.

4. I1epauviii, mopoii u mpemuii 3axousl Hotomona. Cuna u macca. Mexanuueckutl npuHyun om-
HOCUMENbHOCIU.

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

6. 3akomnvl coxpanenus 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 O8UNCEHUSA. 3AKOH COXPAHEHUsl MOMeH-mda
umnyavea.

9. Kunemuueckas snepaus epawjamenvHo2o oguxcenus. Paboma npu epawjamenbHom 08udice-
HUU.

10. Mamemamuueckuii u ¢puzuueckusi masmuuxu /Juchghepenyuanvroe ypasrenue nezamyxa-
owux Konebanuu. Iuepaus 2apMOHU4eCKUx Koaieoanui.

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

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

13. Croorcenue konebanuii 00no20 Hanpasienus. buenus.

14. [lonepeunvie u npodonvhsie 6oaHblL. Ypasnenue niockou 6oaHvl. Bonnosoe ypasnenue.




CTpyKTypHBII
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

15.

16.

17.

18.

19.
20.

21.
22.
23.
24,
25.
26.
217.

28.
29.

30.

31.

Cmosiuue 8onbl.

Hoeanvnwuii 2az. Ilapamempor cocmosanus. OchosHoe ypasHeHue MONIeKYIAPHO-
KUHemu4eckou meopuu 2a308.

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

Cmenenu c60600b1 monekyi. Pacnpedenenue snepeuu no cmenensim c8o600vi. Buympennsis
9Hepeus udedlbHo20 2a3da.

Hzonpoyeccul 6 cazax (uzoxophulil, uz00apmsiil, uzomepmudeckui). Paboma, cosepuiaemasn
2a30M NpU PA3IUYHBIX USONPOYECCaX.

llepsoe nauano mepmoOuHamMuKu, e2o npumMeHenue K pasiuiHblM U30NPOYECCam.
Aouabammuwiii u norumponuulil npoyeccovl. Paboma npu aouabamnom npoyecce. Tennoem-
KOCMb 2A308.

Kpyzosvie, oopamumvie u neoopamumeie npoyeccol. Ilpunyun deticmeus meniogotl u xo-
noounvHou mawun. L{uxkn Kapno u eco KI1/].

Oumponus. Cmamucmudeckuil U mepmoOUHAMUYECKULI CMbICAbL SHmMponuu. Bmopoe naua-
JI0 MePMOOUHAMUKU.

Peanvnvie cazvi. Ypasnuenue Ban-oep-Baanvca.

H3zomepmubl peanvroco 2aza. Kpumuueckue napamempoi. Kpumuueckoe cocmosinue.
Buympennss suepeus peanvnoeo 2aza. dgpgexm [owcoyna-Tomcona. Cowcudwcenue 2azos. Iu-
Manbnusi.

Kuokocmu. I[logepxnocmnoe namsicenue scuokocmeu. Cmauusanue u He cmadusanue.
Kanunnapnvie senenus.

Henenus nepenoca: ougpyszus, mennonposooHocmn, eHympennee mpenue. Céa3b koaghpu-
YUeHmMOo8 nepeHoca.

Teepovie mena. Kpucmannuueckas pewiemka meepovix mei. Buovl ceazeil 6 kpucmannax.
Onexmpuueckuil 3aps0, ceoticmsa 3apsada. 3axon Kynona. Dnexmpuueckuii 3apso npomsi-
JHCEHHBIX mell.

Onexmpocmamuueckoe none. Hanpsscennocmo, cunogvie 1unuy, npuHYun cynepnosuyuu
SAEKMPOCMAMULECKUX NOAEU.

Onekxmpuueckuti Ounons u e2o nosue. J{unois é 1eKmpuiecKkom noie.
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CTpyKTypHBII
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

32.

33.
34.

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

43.
44,
45.
46.

47.
48.

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

Teopema ['aycca 0na snekmpocmamuyecKux nojetl 8 6aKkyyme u ee npumeHerue (noe oec-
KOHeYH020 NPAMOIUHENIHO20 NPOBOOHUKA U YUTUHOPA, OECKOHEUHOU 3APANCEHHOL NIOCKO-
cmu u 08YX NAPANNENbHbIX NI0CKOCmel, cghepbl)

Lupkynayus 6ekmopa HanpaiceHHOCmu d1eKMpOCmMamuiecKo2o noJis.

TIlomenyuan snexmpocmamuydeckozo nons. Cesa3b HANPANCEHHOCMU U NOMEHYUANLA ITIeK-
MpOCMamu4ecKo20 noJs.

Onexmpuueckoe none 8 geujecmse. /[usnekmpuxu. Bexkmop anekmpuueckoeo cmeujerus.
Teopema ['aycca ons anekmpocmamuyeckux noetl 8 OUdIeKmpuKkax.

Vcnosue na epanuye paszoena memann-ousieKmpux u OUINeKmpux-oud1eKmpux.
Onexmpuueckas emkocmos. Konoencamopul. Coedunenue KOHOeHcamopos.

DHepeus snekmpuieckoeo nos.

Tlocmosinubiil 21ekmpuyecKutl MoK U e2o Xapakmepucmuku. YpasHenue Hepa3pbl6HOCHIU.
Cmoponnue cunvi. 3./1.C.

3axon Oma 0151 00HOPOOHO20 U HEOOHOPOOHO20 Yyuacmkos yenu. ConpomuesneHue npoeoo-
Huxos. 3axou /[ocoyna-Jlenya.

IIpasuna Kupxeogha ona pazeemenenuvix yenei u ux npumeHenue.

Teopus JIpyoe s31exmponpo8ooHoCcmu MemaJiios.

Maenumnoe none u e2o xapakmepucmuxu.

3axon buo-Casapa-Jlannaca. [lpunyun cynepnozuyuu maeHumuuix noseii. Hanpssicen-
HOCMb MACHUMHO20 NOJIAL.

3axon Amnepa. Bzaumooeticmeue 08yx napanienvubix npOBOOHUKOE C MOKOM.
Maenummnoe none osudicywezocs 3apsoa. Jeusxcywuecs snekmpuieckue 3apsaobl 8 MAeHUM-
Hom none. Cuna Jlopenya. Sghgpexm Xonna.

3axon nonnoco moka. Maenumnoe none coneHoudda u mopouod.

Ilomoxk eexmopa undykyuu macHumuo2o nois. Teopema I'aycca 0na MazHumubIX noJetl.
Paboma no nepemewenuio npo6oOHUKA ¢ MOKOM 68 MACHUMHOM NoJle.
Dnexmpomaenumnasn unoykyus. Onvimel ghapaoes.

Hnoyxkmusnocmo. Camoundykyus. Bzaumnas uHoykyus.

Tpancpopmamopul. Duepeus MazHumMHoO20 NOJA.

Dnexmpuyeckue xonebanus. Ilepemennnviii 21eKkmpuiecKuti mox.
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CTpyKTypHBII
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

56.

Teopus Makceenna 015 21eKmMpPOMASHUMHO20 NOJIAL.

o7. /leoticmeennas npupooa ceema. 3aKoH ompasjiceHus u npeiomMileHus ceema.

58.

59.
60.
61.

Unmepghepenyusn ceema u yciosue ee nposenenusi. Memoowl Habaroodenus unmepgheperyuu.
Pacuem kapmumnv unmepgepenyuu om 08yx UCMOYHUKOS c6emda.

Hnumepgepenyus ¢ monkux nienxax. Ilonocvl pagHo2o HAKIOHA U PABHOU WUPUHBL.
IHpunyun Ioticenca-@penens. Jupparxyus ceema. Memoo 3on @penens.

Ipamonuneninoe pacnpocmpatenue ceema. /Jugppaxyusn Ha Kpyeiom omeepcmuu u Oucke.

62. /[ugppaxyuss Opayneopepa na wenu u OUPGPaAKyuoHHol peuiemxe.

63.
64.

65.
66.

67.
68.
69.

70.
71.
72.

73.
74.
75.
76.
77.

78.

IIpocmpancmeennas pewemxa. Paccesnue ceema. @opmyna Bynvgha-bpezeos.

BostHOBBIE U KOPITYCKYIISIpHBIE CBOICTBA cBeTa. JlaBieHue, umiynbc, Macca gortona. CBs3b
SHEPrUy U UMITYJIbCA PEIATUBUCTCKON YaCTHUIIBI.

I'unotesa [Tnanka. M3nyaenne AYT. 3akon Credana-bonpumana. 3akon cmenienns Buna.
dorordpdexr. Buasl dororddexra u Teopus BHemHero Gorodrddexra. PensruBuctcekuit
dbotorddekr.

O¢pdext Komnrona. TopMo3HOE pEHTI€HOBCKOE M3ITyUEHHE.

Jmuna Bonubl Jlebpotins. [Tpuniun Heonpenenennocreii ['eitzendepra.

y-QyHKIUSA U ee cBoiicTBa. YpaBHeHue lllpeaunrepa (BpeMeHHOe U cTanlMoHapHoe). [IBu-
KEHHE CBOOOTHOM YaCTUIIBI.

YacTuia B NOTEHIMAIbHOH siMe (OeCKOHEYHON M KOHEUHOM).

KBanToBBII1 rapMoHnyeckuii ocumiuiaTop. TyHHENbHbIN 3P PexT.

Mogens crpoerust aroma Tomcona. OnbiT Pesepdopaa. Monens aroma Pesepdopaa u ee
TPYAHOCTH.

IToctynats! bopa. Paanycsl 6opoBckux opout u sHeprus atoma. OneiT @panka u ['epa.
Nznyyenue atoma Bomopoaa. opmyna banemepa. CiekTpaibHbIe CEPHUH.

CrnnomHoN 1 XapaKTepUCTUYECKUI PEHTIE€HOBCKHE CIIEKTPBI. 3aKkoH Mo3sinn.

ATOM BOJIOpOJIa B KBaHTOBOM (pu3uke. KBaHTOBBIE UHCIA.

OpO6uTanbHbIl 1 COOCTBEHHBIE MOMEHTBHI UMITYJIbCA 3JEKTPOHA. [ ' MPOMAarHUTHOE COOTHO-
menune. Maraeton bopa.

DJEeKTpOHHBIE CIOM U 000710YKU. [IpUHIMITBI TOCTPOEHUS NeproaAnYecKor Tadnuibl MeH-
JICJIEEBA.
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CTpyKTypHBII

HIIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OrneHouHbIe CPECTBA
KOMIETEHINH

79. ®opMupoBaHUe dHEPreTUYECKUX 30H B TBepaoM Tene. CTpoeHue MpoBOJHUKOB, MOIYIPO-
BOJIHUKOB H JIM3JICKTPUKOB C TOYKHU 3PEHUS 30HHON TEOPHH.

80. IIpoBoIMMOCTH COOCTBEHHBIX U IPUMECHBIX MOIYTIPOBOIHUKOB.

81. Pacipenenenuss depmu-upaka, boze-Diinmrteitna, MakcBemna-bonsiiMana. DHeprus
depMmu.

82. SIpneHus Ha TpaHUIE ABYX HOJIYNPOBOJHUKOB Pa3sHOrO THIA MPOBOAUMOCTH. [IpuHium
NEICTBYS U Ha3HAYEHHUE TMO0/Ia U TPUOJIA.

83. CocTaB M XapaKTEpUCTHKH aTOMHOTO sipa. SlaepHble cuiibl. Moaenn CTPOCHUS aTOMHBIX
sanep.

84. DHeprus cBs3M sipa. Y nenbHas sHeprus cBs3u. [ledexr maccol.

85. EcrecTBeHHas M UCKYCCTBEHHAsI PaAHMOAKTUBHOCTH. XapaKTepUCTUKA a-, -, Y-U3ITy4yeHUH.
Dddext Méccbayapa.

86. Knaccuduxanus snepueix peakuuid. CoctaBHoe siipo. DddekTuBHOE ceueHue. Xapakrep-
HOE SIZIEPHOE BpeMsI.

87. Peakuuu nenenus sapa. LlenmHble spepHble peakiuu. TepMosiepHble peakuuu. SaepHbie
pEaKTopHI.

88. Knaccudukanus snementapHbix yactuil. KocMudeckue jyuu.

VYmeTs —  8bloeNdMb OCHOBHbLE gbu3uqec}<ue A6NEeHUA Hpumepnble npakmuieckue 3a0aHUA O IK3AMEHA:
npu peuteHuy Quuueckux 3a0ay, 1. Touka dsuscemcs 6 niockocmu XOY no 3aKoHy: x=-2t;y = 4t€—t . Haimu ypasnenue mpa-
—  KOppeKmuo Qopmyiuposamv u apeymeH- exmopuu y = f(x) u uzobpazume ee epaguuecku; eekmop ckopocmu N u ycKopenusi a 8
MUPOBAHHO  0DOCHOBbIBAMb  HEOOXOOUMOCHID 3A6UCUMOCIIU O 8PEMEHIL; MOMEHIN 6DEMeHU Lo, 6 KOMOPbLIL 6eKMOP ycxopenus a cocmas-
NpUMEHeHUs. OCHOBHBIX (DUUYECKUX 3AKOHO8 -
npu pewienuu puzueckux 3a0av. nsiem yeon /4 ¢ eexkmopom ckopocmu\N .

2. Onpeodenumv HemoyHOCMb 6 onpedeneHuu KOOpOuHamuvl AX 21eKmMpoHa, OBUINCYUWE20Cs 8
amome 8000poda co cKopocmvio v = 2,2 10’5? eciu donyckaemas HemoyHocmv Av co-
cmasnaem 10% om eé eenuuunvl. Ykazamv, npumeHuMo iU noHAmue mpaeKkmopuu 6 OaH-
Hom cayuae. Ilocmosnnasn Ihanka: h = 6,63 1073 O e, h = 1,05 107 I ¢ macca
anekmpona m, = 9,1 107 kr,

3. Ha nosepxnocmv memanna naoaem MOHOXPOMAMUYECKULl C8em C OJIUHOU BOJIHYL
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CTpyKTypHBII
JIEMEHT
KOMIETEHINH

[Mnanaupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeCTBA

10.

A =0,08 mem. Kpacnas epanuya (pomospgexma A, = 0,3 MM, Hatimu snauenue 3a-
oepoicusaroujeti pasHocmu nomenyuanog U,, xomopyto mysicno npunoscums K gomosie-
Menmy, umobwl npexpamums gomomox. Hocmoaunas Inanka b = 6,63 107** Iz ¢, cxo-
pocmb ceema 6 akyyme ¢ = 3 1DE‘E, MO0V 3apada snekmpona q = 1,6 1077 K,

Mamemamuueckuui maamuux oaunou 0,9 M OMKIOHUAU HA 5 CM U OMNYCMUTU, NOCIIE 4e20
OH Hauyan cogepuiamsv 3amyxarowue Koniebaunus. Yepez 5 noiHvix Konrebamuil amniumyoa
ymeHnvwunacey 6 2 paza. Hanucamo ypagnenue oudicenusi 2mo20 MAassmHuka, eciu OHu co-
8epuIalomces NO 3aKOHy CUHYCA.

Ha sazonemky maccoii 800 ke, kamawyrocsa no 2o0pu3oHmMarbHoMy nymu co ckopocmoio 0,2
m/c, nacvinanu ceepxy 200 ke webna. Ha ckonbko npu smom yMeHbUUIACL CKOPOCMb 8a20-
HemKku?

Hmnynoc p persmusucmckoui wacmuyst pagen moC (Mo-macca nokos). Onpedenume cko-
POCMb Yacmuysl v 8 001X CKOPOCMU C8ema U OMHOULEHUE MACCHL OBUNCYWENICS HaCmUulybl K
ee macce noKos m/mo.

I1o nposonounoii pamke umeroweu hopmy npasuibHO20 WeCMuy20IbHUKA, UOem MoK CUIOU
1=2 A. Ilpu smom 6 yenmpe pamku 00Opazyemcs MacHUmHoe noie ¢ HanpAXCeHHocmvio 33
A/m. Hatimu onuny npogonoku, usz Komopou coenana pamxa.

B macnumnoe none, unoykyus komopoeo B = 0,05 Tn, nomewena 3aMKHymas HaKoOpoOmKo
kamyuika, cocmosawas uz N = 200 eumkos nPOBONCKL. Conpomuenenue kamywxku R = 40
Om, nrowaow nonepeunoco cevenus S=I12cm”. Kamywka nomewena max, 4mo ee ocv Co-
cmaensem yeon o = 60° ¢ nanpasnenuem maznumuozo nons. Onpedenume 3apso, nPouLed-
Wil O Kamywke npu UC4e3HO8eHUU MACHUMHO20 NOJIA.

OnexmpoH, yCKOpeHHblll pa3sHOCMblo NOMEHYUAI08 nonadaem 8 0OHOPOOHOE MACHUMHOE
none ¢ unoykyueu 9 mTn u osusxcemcs no eunmosot aunuu ¢ paouycom 0,9 cm u wazom 7,8
cm. Onpedenums yCKOPAIOWYI0 PaA3HOCHb NOMEHYUATI08 DJIEKMPUUECKO20 NOJIA.

B pezynomame nacpesanus uepno2o mena OnUHA GOJHbl, COOMEEM CMEYIOWASL MAKCUMYMY
SHepeuu Meniosoco UsiyueHus, ymenouwiunacy om 2,7ukm 0o 0,9 mxm. Onpedenume, 60
CKOIbKO pa3 y8enudunacy snepeemuyeckas ceemumocms mena. Kaxkoii ovina u xakoi cmana
MOUHOCb UBTIYHEeHUs, eCilu UBYUaiowas nosepxnocmps mena pasia 20cm’?

23




CTpyKTypHBII

AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpEeACTBA
KOMIIETCHIIUH
Bnagers —  cnocobamu demoncmpayuu ymenus ananu- | Biaoenue nagvikamu evinonnenus 1abopamopruvix pabom

3UpPOBAMb NPUPOOHbBLE AGICHUSL,

— Memoodamu peutenuss Pu3u4ecKux 3a0a;
—  HasblKamMu U Memoouxamu 060owerus pe-
3YIbMAMO8 pelterus, IKCNEPUMEHMATLHOU
oessmenbHoCmu,;

— cnocobamu OyeHU8aHUs. HAYUMOCIU U
NPAKMUYECKOU NPU2OOHOCMU NOJIYYEHHbIX De-
3YIbMamos;

3aoanus K 1a00pamopHwvim pabomam:
Jlabopamopnas paboma Nol

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

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

3 3akon coxpanerus noaHOU MeXaHU4ecKol sHepeuu cucmemol. I panuyvt npumenumocmu
3aKOHA U npUMepbl.

4 3axon coxpanenuss umnynvca cucmemol. I panuyvl NPUMEHUMOCIU 3AKOHA U NPUMEDDL.

5 3axon coxpanenus momeHma umnyivca cucmemol. I panuyvl NPUMEHUMOCMU U NPUMe-
pbl.

6 3axonvl coxpanenus npu abCcoOMHO Ypy2om u Heynpyeom yoapax. Llenmpanvuulii u
He-YeHmpaIbHblil YOapbl.

7 Paboma (nonosicumenvuas, ompuyamenvuas, nynesas). Mowmnocms. KI1/[. Boiuucnenue

pa6ombl PAa3U4HbLX CUIL.

Jlabopamopnas paboma Ne4

1 OcHosHbie noHamuUs OUHAMUKU NOCMYNAMENbHO20 08UNMCEHUSL (MACCA, CUNA, UMNYIbC).
Yemvipe ocHosHbIX 6uda 83aumooeticmautl. CneyuanbHule UObL CUIL.

2 3axon cnoacenus ckopocmetl. Ilepswiii 3axkon Hotomona. [lpumepovr UCO u HUCO.

3 Bmopoii 3axon Hvtomona. Umnynecnas ¢opma sanucu 3axona. I[Ipunyun cynepnosu-
yuu.

4 Tpemuii 3axon Hvtomona. [{enmp macc cucmemvl. CKOpocms yeHmpa Macc cucmembl.
HUmnynoc cucmemul.

5 Momenm unepyuu cucmemvl M.m. U meepoo2o mend. Bviuucienue momenma uHepyuu
npocmulx mei (Koavyo, ouck, yurunop. Ha evioop)

6 Momenm cunvi, MOMEHM UMNYIbCA MeNd OMHOCUMENbHO MOYKU.
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CTpyKTypHBII
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

7 OCHOBHOI 3aKOH OUHAMUKU 8PAUAMENbHO20 OBUNCEHUSL.
8 Teopema LlImetinepa u ee npumeneHue.

Jlabopamopnas paboma N5, Ne7

1 Konebamenvnoe osuscenue. I'apmonuueckue u aneapmonuyeckue koareoauus. OcHo6-
Hble XapaKkmepucmukuy (amniumyoa, nepuoo, yacmoma, gaza). Buovr masmuuxos.

2 Cs0600HbIe Hezamyxalowue Konebanus. /Jughgepenyuanvroe ypasHerue u e2o peuieHue
0J15 MAMEMAMUYECKo20, PU3ULECKO20 U NPYHCUHHO20 MASAMHUKOS.

3 3amyxarowue xonebaunus, ux ypasHerue u xapaxmepucmuku (Kodgguyuenm zamyxa-
HUSL, 10-2apu@muyecKuti OeKpemenm, 8pemsi peiaxKcayuu, 4acmoma, 000pOmHOCMb).

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

5 Ckopocms, yckopeHue, sHepeus Kolebamenvhol cucmemsl. Ilpespawjenue snepeuu npu
KO-1e0amenbHOM O8UIHCEHUU.

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

7 Ynpyeue 6onuvi. Ypasuenue becyweti u cmosiuetl 6onn. OcHOBHble napamempsl 80JIHbL.

Jlabopamopnas paboma Nel 1

1 Mukpo- u makpocucmemsi u ux napamempboi.

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

3 @yukyus pacnpedenenus I aycca. bapomempuueckas gpopmyna.

4 Ocnosnvie nonosxcenus MKT. Bvi6oo ocnosnoeo ypasnenus MKT.

5 VYpasnenue Menoeneesa-Knanetipona. H3onpoyeccor 6 2azax, ux ypasHeHus u cpaguxu.
6 Cmenenu c60600b1. 3aKoH pacnpedeneHus dHepeuL no CmeneHsIm c80000bi.

Jlabopamopuas paboma Nel2, Nel4, Nel5
1 Ilepsoe nauano mepmoOUHAMUKYU U €20 NPUMEHEHUE K U30NPOYECCaM.
2 Paboma 6 mepmoounamuxe. Boiuucienue pabomsi npu pasnuunsix uzonpoyeccax. Luk-
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JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

JIbl.
3 Tennoemrxocmo sewecmea. Ilonumponnuviii npoyecc. Cé43b NOIUMPONHO20 npoyecca ¢
UB0-MEPMUYLECKUM, U30XOPHBIM, U300APHBIM U AOUAOAMHBIM NPOYECCAMU.

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

5 Peanvuvie cazvi. Hzomepmuvl peanvhvix 2azos. Kpumuueckue napamempuwl. Tpoiinas
mouka. Bhympennss snepeus peanvHozo 2aza. dggexm [Jocoynsa-Tomcona.

6 Tosepxnocmuoe namsicenue. Cmavusanue. Kanunnapuvie aenenus. Jaerenue Jlanna-
ca.

7 Aenenus nepenoca. Koagpguyuenmor oughghysuu, eazxocmu, menionposooHOCMU U UX
C613b.

Jlabopamopnas paboma Ne2l

1 Onexmpocmamuueckoe noe. dnexkmpuueckuii 3aps0. 3akon Kynoua.
2 Hanpsoicennocmo snexkmpocmamuueckozo nons. Ilpunyun cynepnosuyuu.
3 Ilomok eexmopa . Teopema I aycca.

4 HOmeHI/!ua]leOCWIb aJleKmpocmamu4eCcKkozo noisl. Teopema O YUDKYJAYUU.

5 Ces3b MleC‘ay HANPANCEHHOCMbIO U NOMEHYUATIOM.

6 Feoxwempuuecxoe onucanue noas. Cunosvie TUHUU. 31<6un0mem;uaﬂbele NnoOB6EPXHO-
cmu.

Jlabopamopnas paboma Ne24

1 Onexmpuueckuii mok. Ilnomnocms moka. Ypaenenue nenpepoienocmi.

2 3axon Oma 0nst 00HOpooHo20 yyacmka yenu. Conpomugnerue npogooHura. Coedute-
HUe CONPOMuGIeHuUlL.

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

4 Ilpasuna Kupxeoga.

5 Onexmpoemxocms. Kondencamopwi (6udbi, ycmpoticmeo, coeourenue)
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CTpyKTypHBII
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

Jlabopamopuas paboma Ne27, 28

1 Hcmounuxku maenummnozo noas. Macnummuoe noie 08uUdCywe20cs 3apsaoa u npo8ooOHUKA
¢ mo-kom. 3axon buo-Casapa.
2 Ilomok u yupkynayus eekmopa uHOYKyuu machumnozo nois. Teopema Iaycca u meo-

pema o YupKyisayuu.
Cuna Jlopenya. J{gusicenue 3apsaiceHHOl 4acmuybl 8 MACHUMHOM NOJe.

1Iposoonuxu ¢ moxom 6 macnumuom none. Cunra Amnepa.

3axon snekmpomacnumuou unoykyuu apades. l[Ipasuno Jlenya.

AHenenue camounoykyuu. Hnoykmuenocms. ConeHouo.

DHepeusi KOHMypa ¢ MOKOM U MAZHUMHO20 NOJIAL.

Bosnuknosenue snekmpuueckux konebanuil. Konebamenvuwiii Konmyp.

Ilepemennviii snexkmpuueckuii mox. Kondencamop, kamywika uHOYKMUGHOCMU, pe3u-
CMop 6 yenu nepemeHHo20 mokd. AKmueHoe, peaKmueHoe U NOJIHOe CONPOMUBTIEHUS. Yenu.

10 Pezonanc mokos u nanpsicenuil.

11 Ipunyuner paduonepedauu.

12 Onexmpomaenumnoe none. Cucmema ypasuenuii Maxceenna.

O©oo~NO Ol Ww

Jlabopamopnuas paboma Ne32

1 Dnexmpomaznummvle 80HbL U UX napamempol. Lllxana snexmpomacHUMHbIX 80IH.

2 Koeepenmnocmuv u Mmonoxpomamuunocms c8emoswix 60.H.

3 Humepghepenyus ceema om 08yxX moUeyHbIX UCHIOUHUKOB.

4 Humepghepenyus ceema om niockonapaiieibHou niaCmuHKu.

5 Humepghepenyus ceema om niacmunku nepemennou moawunsl. Konvya Heromomna.

6 Ilpumenenue unmepgpepenyuu ceema.

Jlabopamopuas paboma Ne34

1 Aenenue ougpaxyuu. Ocobennocms ougpaxyuu ceéemoguvlx 0. Hupparxyus Openens
u @payneogepa.

2 Ipunyun I'oticenca-@penens. Ynpowenue oluucieHuil ¢ NOMowblo 8eKmMopHoU Oua-
2PaAM-Mbl.
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CTpyKTypHBII
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

3 Jugparxyus @penens na kpyerom omseepcmuu. 30Hvt Dperers.

4 Hugppaxyus @payneoghepa na y3xoti npAMOIUHEUHOU Wenu. Ycioeus MaKcumyma u mu-
HU-Myma. 3a8ucumocms UHMEHCUBHOCMU ceema om yaia Ouppaxyuu.

) Huppaxyuonnaa pewemra. OcHo8Hbie Xapakmepucmuxu OUGPaAKYUuOHHOU peuemKu.
Ycnosus enasnvix makcumymos u MUHUMYMOB U 00OABOUHBIX MUHUMYMOS.

6 Jughpaxyus na mpexmepnoi pewemxu. Ypaenenue Byivgha-bpezeos.

Jlabopamopnas paboma Ne35

1 Honspusayus ceema. EcmecmeeHHblll U NOAPUZOBAHHBIIL CEEM.

2 Honsapusayusa ceema npu ompadsicenuu u npenomienuu. 3axkon bprocmepa.

3 eotinoe nyuenpenomnenue. Ceolicmea 0ObIKHOBEHHO20 U HEOOLIKHOBEHHO20 IyHell .

4 Honapuzamopuwl (8udvsl, ycmpoticmeo, HazHaveHue).

5 3axon Mantoca. Ananu3 nonsapuzoeannozo ceema.

6 Onmuuecku akmuseHvle gewjecmea. BpaweHue niockocmu noaapuzayuu ceemd.
Jlabopamopuas paboma Ne36, Ne4 1, Ne4?2

1 Bonnosvie u kopnyckyisphsie ceolicmea céema.

2 Hasnenue, umnynvce, macca omona. Cea3b dHepeuu U UMNYIbCA PENTMUBUCICKON
yacmu-ywl.

3 T'unomesa Ilnanxa. Hznyuenue AYT.

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

5 O gexm Komnmona. Topmosnoe penmeeno8ckoe uznydenue.

6 Jnuna eonnwvl [ebpotina. Ilpunyun neonpedenennocmetl I etizenoepea.

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 ecapmonuueckuti ocyunnamop. TyHuenvHwlll 9¢hghexm.
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[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

Jlabopamopuas paboma Ne44

1 Kax npoucxooum ¢gpopmuposanue snepeemuueckux 301 6 meepoom mene? Xapakmepu-
CMUKA KAXHCOOT 30Hbl.

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

3 1Iposooumocms cobcmeenHvIX U NPUMECHBIX NOYNPOBOOHUKOB.

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

5 Buipasicenue 3asucumocmu conpomugnenus om memnepamypsli 011 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 xapakxmepucmuxu amomHo2o s0pa. Aoepvie cuvl.

2 Mooenu cmpoenusi amomuulx s0ep.

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

4 Ecmecmeennas u uckyccmeennas paouoakmuenocmu. Xapakmepucmuka o-, f-, -
uznyuenuil. Igpgpexm Méccoayspa.

5 Knaccugurayusa aoepnvix peaxyuii. Cocmagnoe s10po. Igpgpexmuenoe ceuenue. Xapax-
mepHoe s10epHoe BPeMS.

6 Peaxyuu oenenus aopa. Llenuvie sdepnuvie peaxyuu. Tepmosodepruvle peakyuu. AoepHuvie
PeaKkmopbi.

7 Knaccughuxayus anemenmapnvix vacmuy. Kocmuueckue nyyu.

OIIK-4 TOTOBHOCTH COYETATH TEOPHIO U MPAKTHKY JJIsl pelICHNsS] HHKCHEPHBIX 3a/1a4

3HaTh

—  OCHOBHblE ONpeOdeleHUs. U NOHAMUS MeXa-
HUKU, MONEKYIAPHOU (DU3UKU U MEPMOOUHA-
MUKU, 9NeKMPOOUHAMUKU, ONMUKU, AMOMHOU
u s10epHoll huzuxu,

Ilepeuens meopemuueckux 60npocos K IK3ameny:

1. Mexanuueckoe osusicenue. Ckopocms. Yckopenue. Hopmanvrnoe u maneenyuanbHoe yckope-
Hus. IIpsamonunelinoe pagnomeproe u pagHOyCKOPEHHOe OBUNCEHUS.

2. Bpawjamenvroe osudicenue abconromuo meepooeo mena. Kunemamuuecxkue xapaxmepucmu-
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CTpyKTypHBII
AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpEeACTBA
KOMIETEHINH

—  OCHOBHble MUnvl PUUYECKUX 3a0a4; KU 8PAYAMeENbHO20 OBUNCEHUSL.

3. Cea3b MedHcOy KUHeMamuyecKumMu Xapakmepucmukamu nOCmynamenbHo20 U 8pauamenbHo20
osuoicenuti. Pagnomeproe u pagnoyckopenHoe 08UdiCeHUs N0 OKPYICHOCTIU.

4. Ilepsvuii, smopoti u mpemutil 3axonvl Hotomona. Cuna u macca. Mexanuueckuii npunyun om-
HOCUMENbHOCU.

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

6. 3axkoHbl coxpaneHus UMNYIbCA U MEXAHUYECKOU IHepeUuL 8 MexaHuke. 3aKOHbl COXPaHe-HuUsl
npu ynpyeom u Heynpy2om yoape.

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

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

9. Kunemuueckas snepeus epawjamenvro2o 0suxcenus. Paboma npu epawjamensrnom ogudice-
HUU.

10. Mamemamuueckuii u gusuveckusi masmuuxu /Jughgepenyuanvroe ypagnenue Hezamyxa-
rowux Konebanull. JHepeus 2apMOHUYECKUX KONeOaHU.

11. Vpaeuenue zamyxarowux konebanuii. Xapaxmepucmuxu 3amyxarouux koieoanuil. Boi-
HYJicOeHHble Konlebanus. Pezonanc.

12. Cnoorcenue 83aumno-nepneHOuKyiapHulx koneoanuil. Queypwot Jluccaoicy.

13. Cnoorcenue xonebanuii 00noz2o nanpaenenus. buenus.

14. Ilonepeunvie u npooonvbHuvle 6onHbL. YpasHnenue niockoii 601nsl. Boanosoe ypasnenue.
Cmosiuue 80/11Hbl.

15. Hoeanvuwiii 2as. Ilapamempur cocmosinusa. OcHogHoe ypagneHue MoaeKyisapHo-
KUHemu4eckou meopuu 2a308.

16. Pacnpedenenue monekyn eaza no ckopocmsam (pacnpedenenue Maxceenna, I'aycca). Pac-
npeodenenue bonrvymana.

17. Cmenenu c60600v1 monekyn. Pacnpedenenue snepeuu no cmenensim c6o600vl. Buympennss
9HepaUs UOealbHO20 2a3d.

18. Uzonpoyeccw 6 eazax (uzoxopuwlil, uzobaphulil, usomepmuyeckutl). Paboma, cosepuwaemast
2a30M NpU PaA3TUYHBIX UZONPOYECCAX.

19. Ilepsoe nauano mepmoouHamuxu, e2o npumMeHeHue K pa3iuiHbiM U30NPOYECCAM.
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JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

20.
21.
22.
23.
24,
25.
26.
217.

28.
29.

30.

31.
32.

33.
34.

35.
36.
37.
38.

Aouabammuwiii u norumpontulil npoyeccovl. Paboma npu aouabamnom npoyecce. Tennoem-
KOCMb 2a308.

Kpyzosvie, oopamumvbie u neoopamumeie npoyeccol. Ilpunyun deticmeuss meniogotl u xo-
noounvrou mawun. Luxn Kapno u eco KI1/[.

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

Peanvuvie casvl. Ypasnenue Ban-oep-Baanvca.

H3omepmubl peanvroco 2aza. Kpumuueckue napamempuoi. Kpumuueckoe cocmosiue.
Buympennss suepeus peanvnoeo 2aza. gpgexm [owcoyna-Tomcona. Cowcudcenue 2azos. -
Manbnusl.

JKuokocmu. I[logepxnocmnoe namsicenue scuokocmeu. Cmauusanue u He cmadusauue.
Kanunnapnuvie senenus.

Aenenus nepernoca: ouggysus, menionpogooHocms, enympentee mpenue. Césazv ko3¢ u-
YUeHmMos nepeHoca.

Tsepovie mena. Kpucmannuueckas pewemrxa meepovix mei. Buowl ceszetl ¢ kpucmaniax.
Onexmpuueckuil 3aps0, ceoticmsa 3apsada. 3axon Kynona. dnexmpuueckuii 3apso npomsi-
JHCEHHBIX mell.

Onekmpocmamuueckoe none. Hanpsscennocmo, cunogvle 1unuy, NPUHYUN Cynepnosuyuu
NEeKMPOCMAMULECKUX NOTell.

Onekmpuueckuti Ounons u e2o none. [Junonb  1eKmpuiecKkom noie.

Teopema ['aycca 0113 s1ekmpocmamuyecKux nojetl 8 6aKyyme u ee npumeHerue (noe bec-
KOHEeYH020 NPAMOIUHENHO20 NPOBOOHUKA U YUTUHOPA, OECKOHEUHOU 3aPANCEHHOL NIOCKO-
cmu U 08yX NApaLlebHblX NI0CKOCHmel, cepbl)

Lupkynsayus eexmopa nanpsxceHHoCmu 271eKmpocmamuyecko2o noJs.

Iomenyuan snekmpocmamuyeckozo noas. Césaszb HANPAHCEHHOCMU U NOMEHYUANA ITeK-
MpoCmMamu4ecKo2o noJs.

Onexmpuyeckoe none 6 gewjecmae. /fusnekmpuxu. Bekmop anekmpuueckoeo cmeujenusl.
Teopema 'aycca ons a1ekmpocmamuyeckux noietl 8 OUdIeKmpuKkax.

YVcnosue na epanuye paszoena memann-ousieKmpux u OUINeKmpuK-oud1eKmpux.
Onexmpuueckas emkocmov. Konoencamopuwl. CoeOunenue KOHOeHCamopoa.
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39.
40.
41.
42.

43.
44,
45.
46.

47.
48.

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

DHuepeus snekmpuiecko2o nos.

Tlocmosinubill 21ekmpuyecKull MoK u e2o Xapakmepucmuku. Ypasnenue Hepa3pbl6HOCHIU.
Cmoponnue cunot. 3./].C.

3axon Oma 0115 00HOPOOHO20 U HEOOHOPOOHO20 YVuacmkos yenu. Conpomueienue npoeoo-
Hukos. 3axkou [ocoyna-Jlenya.

IIpasuna Kupxeogha ona pazeemenenuvix yenei u ux npumeHenue.

Teopus JIpyoe s1ekmponpo8ooHOCmU MEMAlos.

Maenumnoe none u e2o Xapakmepucmuxu.

3axon buo-Casapa-Jlannaca. [lpunyun cynepnozuyuu macHumuuix noseii. Hanpsasicen-
HOCMb MACHUMHO20 NOJIAL.

3axon Amnepa. Bzaumoodeticmeue 08yx napannienvHbix NpOEBOOHUKOE C MOKOM.
Mazenummnoe none osudsicywe2ocs sapsaoa. Jeusxicywuecs snekmpuiecKkue 3apsaovl 8 MazHum-
Hom none. Cuna Jlopenya. pgpexm Xonna.

3axon noanoco moxa. Macnummnoe none conreHouoda u mopouoa.

Ilomox gexmopa unoykyuu maecnumuozo noas. Teopema I 'aycca 0ns MacHumMHbLX noJel.
Paboma no nepemewenuro nposooHuKa ¢ mokKom 6 MAzHUMHOM HOJIe.
Onexmpomaenumnasn unoykyus. Onvimel ghapaoes.

Hnoykmuenocms. Camounoykyus. Bzaumnas unoyKyus.

Tpancghopmamopwl. Duepeus MazcHUMHO20 NOA.

Dnexmpuyeckue xonebanus. Ilepemennviti 21eKmpudecKuti mox.

Teopusa Maxkceenna 0715 31eKMPOMASHUIMHO20 NOJA.

57. /leoticmeennas npupooa ceema. 3aKoH OMPAHCeHUs U NPENLOMIEHUs C8ema.

58.

59.
60.
61.

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

Hnmepghepenyus 6 monkux naenxax. Ilonocvl pasHoco HaKIOHA U PAGHOU UUPUHDL.
Ipunyun I'oticenca-Dpenens. /Juippaxyus ceema. Memoo 3on Openens.

Ipsamonuneninoe pacnpocmpanenue ceema. Juppaxyus na kpyenom omeepcmuu u OUcKe.

62. /[ugppaxyuss payneogepa na wenu u OUGPaKyuoHHoU peuiemxe.

63.
64.

Ilpocmpancmeennas peuwemxa. Paccesnue ceema. @opmyna Bynvgha-bpezeos.
BonHoBbIE U KOpITyCKYIISIpHBIE CBOMCTBA cBeTa. JlaBieHue, umMmyibe, macca poroHa. CBsizb
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65.
66.

67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

80.
81.

82.

83.

84.

SHEPTUH U UMITYJIbCA PEIATUBUCTCKON YaCTHILIBI.

l'unotesa [Tnanka. M3nyuenne AYT. 3akon Credana-bonbumana. 3akon cmenienus Buna.
dorordpdexr. Buasl dororddexra u Teopus BHenrHero ¢orodrddekra. PensTuBUCTCKUI
dotorddekr.

Dddext Komnrona. TopMo3HOE pEHTICHOBCKOE M3TyUEHHE.

Jnuna Bonubl lebpoiins. [Tpuniun Heonpenenennocreii ['eitzendepra.

y-GyHKIMS U ee cBolicTBa. YpaBHeHue lllpeaunrepa (BpemMeHHOE U cTalpoHapHoe). J[Bu-
KEHHE CBOOOHOM YaCTUILIBI.

Yacrtuiia B oTeHIUANbHOHN siMe (0ECKOHEUHOM 1 KOHEYHOM ).

KBaHTOBEII rapMOHUYEeCKUH ocILIATOp. TyHHEIBHBIN 3P deKT.

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

[Tocrynater bopa. Pannycsl 60poBckux opOuT u sHeprusi atoma. OnbiT Opanka u ['epra.
Nznyyenue atoma Bogopoaa. ®opmyna banemepa. CriekTpajibHbIE CEPHH.

CrioniHoM U XapakTepUCTUUECKUN PEHTTE€HOBCKUE CIEKTPhL. 3aKoH Mo3miu.

ATOM BOJIOpOJia B KBAaHTOBOM (pu3uke. KBaHTOBBIE UHCIA.

OpOuTanbHbi 1 COOCTBEHHBI MOMEHTHI MMITYJIbCa 3JIEKTPOHA. | MPOMarHUTHOE COOTHO-
mwenne. MaraetoH bopa.

DNeKTPOHHBIE ¢JI0U U 0005104KH. [IpUHITUIIBI TOCTPOCHUS TIePHOINYECKON TabmuIsl MeH-
JierieeBa.

DopMHUpOBaHUE PHEPIETUUYECKUX 30H B TBEpAOM Tene. CTpoeHne MPOBOAHUKOB, MOIYIIPO-
BOJTHUKOB U TUIJIEKTPUKOB C TOUKH 3PEHUSI 30HHON TEOPHUH.

[TpoBoaMMOCTH COOCTBEHHBIX U MPUMECHBIX MOTYITPOBOAHHUKOB.

Pacnipenenenuss depmu-dupaka, bosze-DitHmireiina, MakcBemia-boiasiiMana. DHeprus
Oepmu.

SBneHus Ha TpaHUIE ABYX MOJIYIPOBOJHUKOB Pa3HOTO THUIA MPOBOAMMOCTH. [IpuHITMT
JIEUCTBUS U HA3HAYEHHUE IM0JIa U TpUOa.

CocTaB 1 XapakTEepUCTUKH aTOMHOTO sijipa. SaepHble cuiabl. Moaenu CTpOeHUsT aTOMHBIX
anep.

DHeprus CBA3M siipa. Y ienbHas sHeprus cBsizu. JlepexT macchl.
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CTpyKTypHBII
JIEMEHT
KOMIETEHINH

[Mnanaupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeCTBA

85. EcrecTBeHHass M UCKYCCTBEHHAsI paJHMOAKTUBHOCTH. XapaKTepUCTUKa o.-, -, Y-U3ITy4yeHUH.

Dddext Méccbayapa.

86. Knaccudukanus saepasix peakuuii. CoctaBHOE sap0. DPdeKkTHBHOE ceUeHUE. XapaKTep-

HOC SAACPHOC BPCMI.

87. Peakiiuu nenenus sapa. llemnasie suepHbie peakiuu. TepmosiepHbie peakiuu. SnepHbie

PEAKTOPBI.

88. Knaccmbnxaunﬂ QJICMCHTAPHBIX YaCTHII. Kocmuueckne JIy4H.

YMmers

— 00cyscoamsb cnocobwl I¢hghekmusrnozo pe-
wenus usuyeckux 3a0au;

— pacnosHagams 3¢ pexmueroe peulerue om
Heahpexmusrnoo;

Hpumepuble npakmuieckue 3a0anus 0ns IK3IAMEHa:

1.

Touka 08udicemcs 8 RAIOCKOCmU 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
3A6UCUMOCTU OM DEMEHU, MOMEHM 8peMeHU ty, 8 KOMOPbll 8EKMOP yekopenus a cocmag-

nsiem yeon /4 ¢ eekmopom ckopocmu\ .
Onpedenums HemMOYHOCMb 8 OnpeodesieHuu KOOpouHamul AX 3]1eKmpoHa, 08UdNCYUWe20cs 8

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

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

Ha noeepxnocmv memanna nadaem MOHOXpOMAMUYECKUN c8em ¢ OIUHOU  BOJIHb
A =0,08 mxm. Kpacnas epanuya gomosgpgpexma A, = 0,3 MM, Hailmu snauenue 3a-
Oeparcusarowjell pasnocmu nomenyuanog U., Komopyio HYICHO npuiodcums K ¢omodie-
Menmy, umobwl npexpamums gomomox. Hocmosunas Inanka h = 6,63 107** Ix ¢, cxo-
pocmb ceema 8 akyyme ¢ = 3 IDSE, MOOYIb 3apada dnekmpona @ = 1,6 1071 Ka,

Mamemamuyeckuui masmuuk onunou 0,9 M OMKIOHUAU HA 5 CM U OMNYCMUNU, NOCTE Ye2O
OH Hauan cogepwiame samyxaiowjue xkoaebauus. Uepes 5 noanvix xonebaumuii amnaumyoa
ymenvuunacey 6 2 paza. Hanucamo ypasnenue 0gudixcenuss 2moz2o MasmuuKd, eciu OHU co-
8epuIaOmcs o 3aKOHy CUHYCA.

Ha saconemxky maccou 800 ke, kamawyrocs no 20pu30HmanibHoMy nymu co ckopocmoio 0,2
m/c, Hacvinanau ceepxy 200 ke webnsa. Ha cxonvko npu 5mom yMEeHbUUIACL CKOPOCHb 8420~
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CTpyKTypHBII
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

HemKku?

6. Umnynvc p pensmusucmckou wacmuysl pasen moC (Mo-macca noxos). Onpedenume cko-
POCMb YacCmuybl v 8 008X CKOPOCIMU C8EeMA U OMHOULEHIUE MACCHl OBUNCYWELCS YaCmUybl K
ee macce nOKosL m/my.

7. Ilo npogonounotl pamke umerouel hopmy npasuibHO20 UeCmuy20bHUKA, UOem MOK CUNOLL
1=2 A. Ilpu smom 6 yenmpe pamku 00Opazyemcs MasHumHoe nojie ¢ HanpsaXceHHocmio 33
A/m. Hatimu OnuHy npogonoxu, u3 Komopoti cOelana pamka.

8. B maenummnoe none, unoykyus komopozo B = 0,05 Tn, nomewena 3aMKHymas HaKkoOpomxo
kamywxa, cocmosawas uz N = 200 eumxoe nposonoxku. Conpomuenenue kamywku R = 40
Om, niowads nonepeunoco cedenus S=12cm. Kamywxa nomewena max, umo ee ocv co-
cmaensem 2ol o. = 60° ¢ nanpasnenuem maznumnozo nos. Onpedenume 3apsd, npouied-
WUl no Kamyuike npu UC4e3H08eHUU MACHUMHO20 NOJIAL.

9. DOnexmpoH, yckopenHblll pasHOCMbIO NOMEHYUANI08 nonacdem 8 0OHOPOOHOEe MACHUMHOe
nozne ¢ unoykyueu 9 mTn u osusicemes no unmosou 1unuu ¢ paouycom 0,9 cm u wazom 7,8
cm. Onpedenumsv YCKOPAIOWYIO PAZHOCHb NOMEHYUAN08 NeKMPULEeCK020 NOJIL.

10. B pesynvmame nacpesanusi yepHo2o0 meia OIUHA BOIHBI, COOMBEN CMBYIOWAs MAKCUMYMY
SHepeuu Mmennogo2o usiyuenus, ymeHovwuiacy om 2,7uxm 0o 0,9 mxm. Onpedenume, 80
CKOIbKO pa3 y8eauyunacy IHepeemuyeckas ceemumocms mena. Kaxoii ovina u kaxoi cmana
MOWHOCMb UBTYYEHUS, eClU U3TYUarouwds NOBEPXHOCMb mejld pasHa 20cm™?

Bnanets

—  HABbIKAMU U MemOoOuKamu 000oweHus pe-
3YIbMAMOB PEUEHUSL, IKCNEPUMEHMATILHOU
oessmenbHOCmu;

— cnocobamu oyeHUBaHUs SHAYUMOCIU U
IPAKMUYECKOU NPUSOOHOCMU NOJIYHEHHbIX De-
3YIbMamos;

—  NpogheccuoHaIbHLIM A3bIKOM NPEOMEMHOU
obnacmu 3HaAHUA,;

Braoenue nasvikamu evinonnenus 1abopamopuvix pabom

3adanusn K 1abopamopusim pabomam:

Jlabopamopnas paboma Nel

1 3amknymole cucmemvl. KoncepeamusHnvle u Ouccunamuenvle cuivl (onpedeieHue u
npumepsi). Coomeemcmesue 3aKoOH08 COXPAHEHUU U CUMMEMPULU NPOCMPAHCIMEA U 6PEMEHU.

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

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

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

4 3axon coxpanenusi umnynvca cucmemol. I panuyvl NPUMEHUMOCTU 3AKOHA U NPUMEDDL.

5 3axon coxpanenus mMomeHma umnyivcea cucmemvl. I panuyvl npUMeHUMOCmU U npumMe-
pbol.

6 3axonvl coxpanenus npu abCoOOMHO YApYy2oM U Heynpyeom yoapax. Llenmpanvhuiii u
He-YeHMPAaIbHblil YOapbol.

7 Paboma (nonosxcumenvuas, ompuyamenvuas, Hynesas). Mowmnocms. KII/[. Bviuucnenue

pa6OI’I/IbZ PA3JTUYHBIX CUIL.

Jlabopamopuas paboma Ne4

1 OcHosHbie noHamus OUHAMUKY NOCMYNAMENbHO20 0BUCEHUS (MACCA, CUNA, UMNYIbC).
Yemvipe ocHosHbIX 6uda 83aumooeticmautl. CneyuanbHule UObL CUIL.

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

3 Bmopoti 3akon Hetomona. Humnynecnaa ¢opma 3anucu saxoua. Ilpunyun cynepnosu-
yuu.

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

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

6 Momenm cunvl, MOMeHM UMNYIbCA MeNd OMHOCUMENLHO MOYKU.

7 OcCHOBHOIU 3aKOH OUHAMUKU 8PAULAMENbHO20 OBUNCEHUSL.

8 Teopema LlImeunepa u ee npumenenue.

Jlabopamopnas paboma Ne5, Ne7

1 Konebamenvnoe osuscenue. I'apmonuueckue u aneapmonuyeckue konreoanusi. OcHo-
Hble Xapakmepucmuku (amMniumyoa, nepuoo, wacmoma, gaza). Buovt masmuuxos.

2 Ce0000HbIE He3amyxatowue Konebanus. [ughgepenyuanvroe ypasuenue u e2o peuierue
O/l MAMEMAMUYECK020, PU3ULECKO20 U NPYIHCUHHO20 MAAMHUKOS.

3 3amyxarowue Konebanus, ux ypasHewue u xapaxmepucmuxu (Koagguyuenm 3amyxa-
HUsl, 10-2apupmuyecKuti OeKpemenm, 8pemsi peiaxKcayuu, 4acmoma, 00OpOmMHOCMb).

4 Buvinyoicoennvle konebanus. Amnaumyoa u gaza 8biHyHcOeHHbIX Kolebanull. Pesananc,
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CTpyKTypHBII
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

Yyenosue e2o 803HUKHOGeHUs u xapakmepucmuku. [lpumenenue.

5 Ckopocms, yckopenue, sHepaus KonebamenvHol cucmemsl. Ilpespawenue snepeuu npu
KO-1ebamenbHOM OBUNCEHUL.

6 Cnooicenue 83auMHO-NEpNeHOUKyIApHbIX Konebanuu. Dueypel Jluccasxcy. Cnocenue
Koae-banuii 00H020 HanpaesieHus. buenus.

7 Vnpyeue 6onnvi. Ypasuenue 6ecyweti u cmosueti onn. OCHOBHbIe NApaAMempbl GOIHbL.

Jlabopamopnas paboma Nel 1

1 Mukpo- u makpocucmembt u ux napamempbi.

2 @ynxyus pacnpeoenenus Makceenna. Haubonee éepoamuas, cpeonss keaopamuyeckas,
cpeousis apugmemuieckas CKOpOCMuU U UX GblyuUCIeHUe.

3 @ynxyus pacnpeoenenus I aycca. bapomempuueckas ghopmyna.

4 Ocnosnule nonodcenus MKT. Bvisoo ocnoenoeo ypasnenus MKT.

5 Vpasuenue Menoeneesa-Knaneiipona. H3onpoyeccol 6 2azax, ux ypagnenus u 2pagpuxu.
6 Cmenenu c60600b1. 3aKoH pacnpeoenenus sHepauu no cmenensam c80600bi.

Jlabopamopnas paboma Nel2, Nel4, Nel5

1 Ilepsoe nauano mepmoOUHAMUKYU U e20 NPUMEHEHUE K U30NPOYECCaM.

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

3 Tennoemrxocmo sewecmea. Ilonumponnwiii npoyecc. Cés3b NOIUMPONHO20 NPOYecca ¢
U30-MepMULEeCKUM, U30XOPHBIM, U300APHBIM U AOUAOATNHBIM NPOYECCAMU.

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

5 Peanvnvie cazvi. Hzomepmuvl peanvhvix 2azos. Kpumuueckue napamempul. Tpoiinas
mouka. Bnympennss snepeus peanvnoeo 2aza. dghgexm [coynsa-Tomcona.

6 Ilosepxnocmnoe namscenue. Cmavusanue. Kanunnapuvie aenenus. /Jaenenue Jlanna-
ca.

7 Aenenus nepernoca. Koagpuyuenmor ouggyszuu, esaskocmu, menionposoOHOCMU U UX
C613b.
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CTpyKTypHBII
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

Jlabopamopnas paboma No2 1

1 Onexmpocmamuueckoe none. dnexkmpuueckuil 3aps0. 3axkon Kynona.
2 Hanpsscennocmyo snexmpocmamuueckozo nons. Ilpunyun cynepnosuyuu.
3 Ilomoxk eexmopa . Teopema [ aycca.

4 THomenyuanohocms 21ekmpocmamuueckozo nois. Teopema o yupkyisayuu.

5 C6513b MedHCOy HaNPAHCEHHOCMBIO U NOMEHYUATIOM.

6 T'eomempuueckoe onucauue nons. Cunogvle nunuu. IKEUNOMEHYUANbHbIE NOBEPXHO-
cmu.

Jlabopamopnas paboma No24

1 Dnexmpuyeckuti mox. [Inomuocms moka. Ypasnenue HenpepbleHOCMU.

2 3axon Oma Ons 00HOpooHo2o yuacmka yenu. Conpomuénenue npogoonuxa. CoeouHe-
HUe CONPOMUGIEHUIL.

3 3axon Oma 05 HeoOHOpoOHo20 yuacmka yenu. Cmoponnue cunvi. I/]C.

4 Ilpasuna Kupxzoga.

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

Jlabopamopuas paboma Ne27, 28

1 Hcmoynuxu maenummnoeo nons. Macnummuoe noie 08udcyuwecocst 3apsoa u npo8oOHUKA
¢ mo-kom. 3axon buo-Casapa.
2 Tlomok u yupkynsayus eekmopa uHOyKyuu machumnozo nois. Teopema I'aycca u meo-

pema o YUpKyIAYuuU.
Cuna Jlopenya. [[eudicenue 3apasjicenHol yacmuybl 6 Ma2HUMHOM noJie.
IIposoonuxu ¢ moxkom 6 macnumuom noie. Cuna Amnepa.

3akon anekmpomacnummuot unoykyuu Papaoes. Ilpasuno Jlenya.
AHenenue camounoykyuu. Unoykmuenocms. Conernouo.

OHepeus KOHmypa ¢ moKom u MaeHUMHO20 NOJIA.

Bosnuxnosenue sanexkmpuueckux konebanuu. Konebamenvbhviii KOHmyp.

coO~NO Ol W
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CTpyKTypHBII
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

9 Ilepemennviii snekmpuueckuti mox. Kounoencamop, xamywxa uHOYKMUSBHOCMU, pe3u-
CMop 8 yenu nepemeHHo20 moxa. Akmuenoe, peakmugnoe u noJaHoe CONPOMUBIEeHUsS Yenu.

10 Peszonanc mokos u nanpsiicenuil.

11 Ipunyunsi paouonepedauu.

12 Inekmpomacnumnoe none. Cucmema ypasnenuii Maxceenna.

Jlabopamopnas paboma Ne32

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

2 Kozcepenmnocms u mMoHoxpomamuunocms c6emoGulx GOJIH.

3 Humepghepenyus ceema om 08yx moueyHvIX UCOUYHUKOS.

4 Humepgepenyus ceema om niockonapanienvHol naacmuHKuU.

) Humepghepenyusa ceema om naacmunku nepemenHou moauwjunsl. Konvya Horomomna.

6 Ipumenenue unmepghepenyuu ceema.

Jlabopamopnas paboma Ne34

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

2 Ipunyun lovicenca-@penens. Ynpowenue 8bl4UCIEHUL C NHOMOWBIO 8eKMOPHOU OUd-
e2pam-maoi.

3 Hudpaxyus Openensa na kpyenom omeepcmuu. 30Hvl Ppeners.

4 Jugpaxyus @payneoghepa na y3xoii npamonuneiro weiu. Ycuosus makcumyma u mu-
HU-Myma. 3a8uUcumocms UHMEHCUBHOCMU c8ema Om yaia OUGpaxyuu.

5 Jugdpaxyuonnas pewemra. OcHogHble Xapakmepucmuku OUGpaKxyuoHHOU peuemKu.
Ycnosusa enasnvix makcumymos u MUHUMYMOG U O0OABOUHBIX MUHUMYMOS.

6 Jughpaxyus na mpexmepnoii pewemxu. Ypaenenue Bynogha-bpezzos.

Jlabopamopuas paboma Ne35

1 THonsapusayus ceema. Ecmecmeennblll u NOAAPUZ0BAHHBIU CEEM.
2 Tonapuzayua ceema npu ompadsxicenuu u nperomnenuu. 3akon bprocmepa.
3 Jeotinoe nyuenpenomnenue. Ceoticmea 0ObIKHOBEHHO20 U HEOOLIKHOBEHHO20 TYYell .
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CTpyKTypHBII
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

4 THonspuzamopul (8udbl, ycmpoticmeo, HazHaveHue).
5 3axon Mantoca. Ananuz nonspuzo6annozo ceema.
6 Onmuuecku akmugHvle geujecmed. Bpawenue niockocmu noaspuzayuu ceemd.

Jlabopamopuas paboma Ne36, No41, Ne4?2

1 Bonnosvie u kopnyckyaaphsie ceolicmea ceéema.

2 Hasnenue, umnynvc, macca gomona. Ceéazv dHepeuu u UMNYIbCA PENAMUBUCTICKOU
yacmu-yul.

3 T'unomesa Ilnanxa. Hznyuyenue AYT.

4 Domosghghexm. Buovl ghomosghghexma u meopusi eunewineco pomospgpexma. Persmu-
sucmcekuil hpomosgpghexm.

5 Opgexm Komnmona. Topmosnoe penmeeH08CKoe usiyueHue.

6 Jlnuna eonnwvl [ebpotins. Ilpunyun neonpeoenennocmetl I etizenoepea.

7 w-yHKyua u ee ceolicmaa.

8 VYpasnenue Lllpeounzepa (8pementnoe u cmayuonaproe). Jlgudxcenue c6o600HOU yacmu-
Yol.

9 Yacmuya 6 nomenyuanvHou same (beCKOHeyHOoU U KOHEUHO).

10 Keanmoswiii capmonuueckuii ocyunnamop. TyHuenbHwill 3¢hghexm.

Jlabopamopnas paboma Ne44

1 Kax npoucxooum ¢gpopmuposanue snepeemuneckux 301 6 meepoom mene? Xapaxmepu-
CMUKA KAXHCOOUL 30HbL.

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

3 1Iposooumocms cobCmBeHHbIX U NPUMECHBIX NOYNPOBOOHUKOS.

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

5 Buvipasicenue 3a6ucumocmu CONpOMUGIeHUs: Om memnepamypul 0Jisk BPO8OOHUKOE U NO-
JIYNPO-800HUKOB.

6 Aenenus na epanuye pazoena 08yx NOIYNPOBOOHUKOE PA3ZHO20 MUNA NPOBOOUMOCHIU.
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CTpyKTypHBII
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

Ipunyun oeticmsus u HasHaveHue OU0Oa U MpuUood.

Jlabopamopuas paboma Ne51, Ne53

1 Cocmas u xapakmepucmuky amomHozo a0pa. oepuvie cuubl.

2 Mooenu cmpoenus amomuulx s0ep.

3 Onepeus cesazu aopa. Yoenonas snepeus céaszu. [eghexm maccul.

4 Ecmecmeennas u uckyccmeennas paouoakmuenocmu. Xapakmepucmuxa o-, f-, y-
uznyyenuil. dghghexm Méccoayspa.

5 Knaccugpurayusa soepnvix peaxyuii. CocmasHoe aopo. Ipgpexmusnoe ceuenue. Xapax-
mepHoe si0epHoe peMs.

6 Peaxyuu oenenus siopa. Llennvie soepnvie peakyuu. Tepmosoepnvie peakyuu. Hoeprovie
Peaxkmopbi.

7 Knaccugpuxayus sanemenmapnvix uacmuy. Kocmuueckue nyuu.
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

Ilpomesicymounass ammecmayus no oucyuniune «Quuxa» eKuOuaem meopemuyecKue
B0NPOCHL, NO36ONAIOUUE OYEHUMND YPOBEHb YCEOCHU 0OVUAIOWUMUCA 3HAHUL, U NPAKMUYEcKUue
3a0aHUsl, BbIAGIAIOWUE CIENeHb CHOPMUPOBAHHOCU YMEHUL U 8IAOeHUL, NPOBOOUMCSL 8 (hopme
9K3AMEHA U 8 (hopme BbINOTHEHUS U 3aUWUMblL KyPCOBOU pabomul.

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

Ilokazamenu u Kpumepuu oyeHUGAHUA IK3AMENA.

— HA OYeHKY «OMJAUUHOY» (5 0aN108) — 00YYAIOWULCS OeMOHCMPUPYem BblCOKULL YPOBEHb
chopmuposaHnocmu  KOMnemeHyutl, 8CeCmopoHHee, CUCmeMamuyeckoe u 2nybokoe 3HaHue
yuebH020 mamepuana, c80000HO BbINOIHAEN NPAKMU4ecKue 3a0aHus, c80000HO onepupyem
SHAHUAMU, YMEHUAMU, NPUMEHSeM UX 8 CUMYAYUSIX NOBLIUEHHOU CTLOHCHOCMU.

— Ha OYeHKy «xopouwioy (4 oanna) — obyuarowulicsi 0eMoHCmpupyem cpeoHutl YyposeHb
chopmuposaHHoCmu KOMNEMeHYULl: OCHOBHble 3HANHUS, YMEHUs 0C80EHbl, HO OONYCKAIOMCI He-
3HaAuUMenbHble OUWUOKY, HEMOYHOCTU, 3AMPYOHEeHUs. NPU AHATUMUYECKUX ONEPAYUsIX, NePeHOce
3HAHUL U YMEHULl HA HOBble, HeCIAHOAPMHble CUMYAYULL.

— Ha OYeHKY «y00e1emeopumenbHo» (3 baniia) — odyuarowuiics 0eMoHcmpupyem nopozo-
8blll YPOBEHb CHOPMUPOBAHHOCMU KOMUEMEHYULl. 8 X00e KOHMPOIbHbIX MePONPUAMUll 00Ny c-
KAiomcesi OwmuoKu, nposieisiemcs Omcymemeue OmoeibHblX 3HaAHUL, YMEeHUll, HA8bIK08, 00yuaro-
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% meopemuuecko2o mamepuana, 0ONycKaem cywecmseeHuvie ounuOKU, He Mo-
JHcem noKazams UHMeNLeKmyaibHble HABbIKU PeuleHs. NPOCIbIX 3a0ay.

— Ha OYeHKY «Heyooeremeopumenvnoy (1 6ann) — obyuarowuiicss He Moddcem NOKA3AMb
3HAHUS HA YPOBHE 8OCNPOU3BEOCHUs U OOBACHEHUS UHDOPpMAYUU, He MOXHCEm NOKA3AMb UHME]-
JIEKMYaibHble HABbIKU PeuleHUs RPOCMbIX 3a0ay.



8 YueOHo-MeTOoIMYecKoe U HHPOPMALHOHHOE o0ecneyeHne THCHHILTHHbBI

a) OcHoBHas JqUTEpPaTypa:

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

Ousuka. Teopus u npakTuka [DIeKTpoHHBIN pecypc]: Yuebnoe mocodue / [lox 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. ¢ sxpaHa.

0) /lomoJiHUTe IbHAA JIUTEpaTypa:
Cagenbes, 1. B. Kypc oOuieii ¢pusuxu : yuebnoe nocodue. T. 1. Mexanuka. MonekynspHast
¢usuka / U. B. CaBenbes. - 9-¢ u3., crep. - CII6. u np. : Jlanb, 2007. - 432 c. : un., Tadm. -
(Knmaccuueckas yueOHas nureparypa o ¢puszuke YueOHHKHU A7 By30B : CrienuanibHas JIu-
TepaTypa). - TeKCT : HeOCPEACTBEHHBIH.
Cagenwes, U. B. Kypc o0mieit ¢pusuku : yuedbnoe nocodue : [B 3 1.]. T. 2. Dnexrpuuectso u
maraetn3M. 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 utepatypa). - TeKCT : HemoCpPECTBEHHBIH.
Cagenwes, 1. B. Kypc o0mieit ¢pusuku : yue6Hoe nmocodue : [B 3 T.]. T. 3. KBanToBas onrtuka.
ArtomHas ¢usuka. Ouszmka TBepaoro Tena. Ousrka aTOMHOTO spa U JIEMEHTAPHBIX YaCTHII
/ W. B. CaBenses. - 8-e u3z., crep. - CII6. u np. : 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 pea. B. H. JlozoBckoro. - 5-e uzn., crep. - CII6. u ap. : Jlans, 2007. -
572 c. : wn., rpad., cxembl, Ta0a. - (YueOHuku s By30B : CrenuanbHasi JIUTepaTypa). -
TekcT : HemocpeACTBEHHBIN.
. Kypc ¢duzuku : yuebnuk : [B 2 1.]. [T.] Il / [B. B. Apcentne, B. S. Kupnuuenkos, C. IO.
Kusze u np.] ; mox pea. B. H. JlozoBckoro. - 5-e uzn., crep. - CII6. u ap. : Jlans, 2007. -
590 c. : wn., rpad., cxemsl, Ta0a. - (YueOHuku i By30B : CrernuanbHas JIdTepaTrypa). -
TekcT : HemocpeACTBEHHBIN.
Koukun FO. I1. YueOnbie 3amaun nmo ¢usuke [DIeKTpOHHBIA pecypc] : yueOHoe mocobue /
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) MeToauyeckne yKa3aHHs:

. Mexanuka. MonekynspHas ¢usuka u TepmonuHamuka [Texcr]: JlabopaTopHbIii 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 snexTpoH.
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 :
AIEKTPOHHBIN. - CBeneHust 1ocTymHbI 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.

4. dusuka atoma, TBepaOro tena, siupa [Tekcr]: MHCTpyKIMS 10 BBIOIHEHUIO JIAOOPATOPHBIX
pabot 1o ¢u3uKe s CTYyIEHTOB Beex crnenuanbHocTel. bemos B.K. u ap. Marauroropck:
oy BIIO «MI'TY», 2007. 48 c.

5. @wupranr, E. B. PykoBoACTBO K pelieHnIo 3a7a4 1Mo Kypcy oOmied ¢Gu3uku : 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 IeiCTBUS JIUIEH3UU

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

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

1. DnextponHas 06a3a mnepuomnueckux wusganuii East View Information Services, OOO

«IBUCx»: https://dlib.eastview.com/

1. HammonanbHast nHGOPMAIIMOHHO-aHATUTHYECKasE cucTeMa — POCCHUCKUIT MHIEKC HAyIHOTO
mutupoBanus (PMHLI). — URL: https://elibrary.ru/project_risc.asp.

2. Tlomckosas cuctema Axkagemus Google (Google Scholar). — URL.: https://scholar.google.ru/.

3. HndopmarnmonHas cuctema — EnuHoe OKHO HocTyna K WHGOPMAIMOHHBIM pecypcam. —
URL: http://window.edu.ru/

9 MarepuajbHO-TeXHUYECKOE o0ecneyeHue JUCHUILINHBI

MaTepHaHBHO-TeXHquCKOG obecreyeHne JUCIHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE ayAUTOPUU OcHallieHue ayuTopun
VY4eOHble ayAUTOpUU Uit | MynbTUMeIMHBIE CpPEACTBA XpaHEHUWs, Iepefadyn |
IPOBEACHUS 3aHATUH | IpencTaBIeHUs HUH(OPMAIIHH.
JICKIIMOHHOTO THIA
VYuebHas ayIUTOPUS st | JlJabopaTopHbIE YCTaHOBKH, H3MEPUTEIBHBIC MPUOOPHI
IIPOBEACHUS 71a00paTOPHBIX | AJIs MPOBeIeHHs Ta00paTOPHBIX PadOT:
pabor: JlaGopaTtopust « | 1. bannucTuyeckrue MasTHUKH.
Mexanuku, MoJIeKyIsipHO | 2. MastHuk OGepOeka.
(bUBUKY U TEPMOTUHAMUKI) 3. duznyecknii MasiTHUK.
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Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauTopun

4. Jlocka I'anpTOHA.

5. JlaGoparopHasi ycTaHOBKa J[UIi HCCJEIOBaHUS
pacnpeesieHuss TEPMO3JIEKTPOHOB 10 MOIYJII HX
CKOPOCTH.

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

8.JJabopaTopHasi 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 OMIpeaelieHus
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»

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

1.JIaGopaTopHasi ~ ycTaHOBKa [Nl HCCIENOBaHUS
AIIEKTPOCTATUYECKOTO IIOJII C IOMOIIBIO OJWHAPHOTO
30H/A.

2. YcTaHOBKa JUIS ITYHTHPOBAHUS MIJUTHAMIIEPMETPA.

3. VYcraHoBka JjabopaTtopHas Ul ONpeAeeHus
WH/TYKTHBHOCTH COJICHOM 1A 1 MarHUTHOMN
IIPOHHIIAEMOCTH.

4. YcraHoBka jabopaTtopHas JUIsl U3yuyeHUs pPEe30HaHca
HANPSDKEHUHN U OTNpeIelIeHUs HAYKTUBHOCTH

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

6. JJabopaTopHast ycTaHOBKa JUIsl OINpEJIeNIEHUs] 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 MepuTtenbHbII HHCTPYMEHT.

Ui
caxapa

onpeAeeHus
U IIOCTOSIHHOH

YueOHast
HPOBEICHUS
pabor:

ayauTopus TSt
71a60paTOPHBIX
JlaGoparopuss  «AToma,

JlaGopaTopHble yCTAaHOBKH, W3MEPUTENbHBIE HPUOOPHI
JUISI IPOBEJICHUSI JTA0OPATOPHBIX padoT:
1.JJaGoparopHast yctaHoBka s "VI3ydeHHs: BHEIIHETrO
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Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauTopun

TBEPAOTrO TEIA, sApay

dorordpdekra”.

2. YCTaHOBKA JUI U3YYCHUS CIICKTpa aTOMa BOJIOpPOJa U
orpeieNieHus MOCTOssHHON Pundepra.

3. VYcranoBka JjabopaTopHas A
MOTEHIIMaIa BO30OYKIESHUS 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 ayIuTOpUU i | 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 1S | UHPOPMALlMOHHO-00pa30BaTEIbHYIO cpeny
CaMOCTOSITEJIbHON PabOTHI. YHHUBEPCHUTETA.

[Tomemenune s xpaHeHuss u | Cremnaxku,  cedprl I XpaHEHHs  Y4eOHOTO
npopHIAKTHIECKOTO 000py10BaHUSI. HNHCTpyMEHTHI IS peMOHTa
00CTyKUBaHUS yueOHOro | 000py10BaHMUSL.

o0opynoBaHus
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