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IHosicauTenbHas 3anucKa

®du3rka, Kak Hayka O HaumOojee OOIIMX 3aKOHAX NPUPOABI, BHOCUT
CYILIECTBEHHBIN BKJIaJl B CUCTEMY 3HaHHI 00 okpy»karomeM mupe. OHa pacKpbIBaeT pojb
HAyKd B OKOHOMHYECKOM U KYJIbTYPHOM pa3BUTUU OOIIECTBA, CIOCOOCTBYET
(GbOpMHUPOBAHUIO COBPEMEHHOTO HAYYHOTO MHPOBO33pEHUs. SIBIASCh OCHOBOM Hay4HO-
TEXHUYECKOTO Tporpecca, (pu3nKa MoKa3blBaeT I'YMAHUCTHUYECKYIO CYIIHOCTb Hay4YHBIX
3HAHWM, TIOJYEPKUBAET MX HPABCTBEHHYIO IIEHHOCTh, (OpMUPYET TBOpPUYECKHUE
crnocoOHocTH yuanuxcs. ['ymanutapHoe 3HaueHue (PU3MKA COCTOUT B TOM, YTO OHA
BOOpYXaeT OOydarolerocss Hay4HbIM METOJIOM IO3HAHUs, MO3BOJIAIOLIUM I0IYy4aTh
OOBEKTUBHBIE 3HaHUS 00 OKPYXKAIOIIEM MHUpE.

JlanHas mporpamMma pa3paboTaHa Ha OCHOBE MPOTPaAMM:

. «IIporpaMmbl 351eKTHUBHBIX KypcoB. @uszuka. 9-11 kmaccel. IlpodunbHoe
oOydenuey, coctaBureinb: B.A. KoposuH, - «JIpoda», 2007 r. 1 aBTOpCKOM MpOrpamMMBbI:
B. A. Opnos, 10.A. CaypoB «MeTob! pemienns Guznyeckux 3agaqu», - M.: Ipoda, 2008
r. «M30pannbie Bompockl ¢uzukm» (pazpadorunk M.A. CrpokoBa, memaror
nonoiaHuTenbHOro oopazopanus I bOY Ilkona Ne 46 - Mocksa, 2016r.);

o DenepanpHOro 3akona "O06 ob6pazoBannu B Poccuiickoit @enepanuu" ot 29.12.2012 N
273-D3;
e npukaza MunucrepcTBa oOpazoBaHus U Hayku Poccuiickoit @exnepanuu ot 17
nexadps 2010 . Ne 1897 «O06 yrBepxaeHnH GeaepaTbHOTO TOCY1apCTBEHHOTO
0o0pa3oBaTeIBLHOTO CTaHIapTa OCHOBHOTO 00IIIeT0 00pa3oBaHus» (B peJaKiUuy MpUKa3a
Muno6puayku Poccuu ot 31 nexabps 2015 r. Ne 1577);
e npukaza MunuctepcTBa oOpazoBaHus U Hayku Poccuiickoit @eaeparuu ot 17 mas
2012 r. Ne 413 «O6 yTtBepxkaeann (peaepaibHOTO rocy1apCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa CPEeIHETO 00IIeT0 00pa30BaHUs» C H3MEHECHUSIMH, YTBEPKAEHHBIMH
npukazaMu MuHuctepcTBa oopazoBanus U Hayku Poccuiickoit denepannu Nel645 ot
29.12.2014 r., Ne 1578 ot 31.12.2015 1., Ne 613 ot 29.06.2017 1.
® KOHILEMIINKU JYXOBHO-HPABCTBEHHOTO PAa3BUTHUS U BOCIUTAHUS JIMYHOCTHU TPaKJaHUHA.
. e CanlluH 2.4.2.2821-10 «CaHuTapHO-3MUAEMUOIOTUYECKUE TPEOOBAHUS
K YCIOBHUSIM U OpraHu3aluu oO0ydeHusT B 0O0IIEe00pa30oBaTEIbHBIX YUPEKICHUIX):
MOCTaHOBJEHUsS] [J1aBHOrO roCyJapCTBEHHOIO CaHUTApHOTO Bpada Poccuiickoit

®epneparuu ot 29 aexadps 2010 Ne 189.


http://infourok.ru/go.html?href=http%3A%2F%2Ffestival.1september.ru%2Fauthors%2F102-867-101%2F

HanpagsineHHOCTB pOrpaMMBel

[Iporpamma «Ha mpocropax ¢usuku» (ganee [Iporpamma) MMeeT ecTeCTBEHHO-
HAy4YHYIO HalPaBJICHHOCTh, B CBSI3U C 3THUM PacCMaTPHUBAIOTCS TPU AKTYaJbHbIX acleKTa
U3YUYECHUS:

® TGOpeTH‘IeCKHﬁI COACPIKAaHUEC IIpOrpaMMbl pacCMAaTpHUBACTCA KaK CPEIACTBO
OBJIaJICHNS KOHKPCTHBIMHU (1)I/I3I/I‘IGCKI/IMI/I SHAHHUAMU U YMCHUSIMU, HCO6XOI[I/IMBIMI/I JJIA
IMPUMCHCHU B HpaKTquCKOﬁ ACATCIIBHOCTH U JIA U3YUCHHA CMCKHBIX JUCIHUIIIINH

. NPUKIIATHON: COJepKaHUE MPOrpaMMbl pacCMaTpHUBAETCS KaK CPEJICTBO
NO3HAHUSl OKPYKAIOIIET0 MHUpa, C TMOMOIIbI0 KOTOPOIrO OCYIIECTBISETCS HAYYHO-
TEXHUYECKHUI TIPOrPECC U Pa3BUTUE MHOTHUX CMEXKHBIX JUCIUILUINH,

. o01reo0pazoBaTeNbHbIN: COAEpKaHHE MPOrpaMMbl paccMaTpUBAETCS Kak
CPEICTBO Pa3BUTHsSI OCHOBHBIX IMO3HABATEJBHBIX IMPOIECCOB, YMEHHS aHAIU3UPOBATH,
BBISIBJIATH CYIIHOCTH W OTHOIIGHHWS, pa3pabaThiBaTh IUTaHBI JEUCTBUH U JeJaTh
JIOTUYECKUE BBIBOJIbI, ONMUPAACh HA TaKWE IUCIUIUIMHBI, KaK MareMmaTuka, (pusmka,
XUMHSL.

AKTYaJbHOCTH MPOTPAMMBbI

AKTyaJILHOCTL IMporpaMmabl 06YCJIOBJI€Ha TEM, YTO B HaACTOAIICC BPCMSI B
O6HIGCTB€ IMOBBINICH HHTECPEC K CCTCCTBCHHBIM  HAayKaM. MHoOrue acnekThl



COBPEMEHHOM  JKM3HM -  HAYYHO-TEXHUYECKHH  IPOrpecc,  aBTOMAaTH3aLUs
MIPOU3BOJICTBA, OCBOCHHME KOCMHMYECKOIO MPOCTPAHCTBA M T.[., HEMBICIMMBI O€3
ycrnexoB B obnactu gu3uku. dusuka - 3T0O OCHOBAa TEXHUYECKUX HAyK. 3HAHMS IO
¢usznke  ABASAIOTCA ~ HaydalbHOM  0a30dl A0 UM3YYEeHHMs — CHEUUalIbHBIX
po(ecCUOHATBHBIX JUCHUIUINH.

®dusrka SABISETCS MOIIHBIM OPYAHEM Pa3BUTHUS HHTCIUICKTYIBHBIX |
TBOPYECKUX CHOCOOHOCTEN oOywaromuxcs, (GOpMUPYET y HUX MpelCTaBIeHUE 00
OKpYXAIoleM MaTepuaJbHOM MHpPE, ITOKa3bIBACT TYMAHHUCTUYECKYIO CYITHOCTH
HAayYHBIX 3HAHWWA, TIOMYCPKUBACT WX HPABCTBCHHYIO IIEHHOCTh, 3HAKOMHUT C
(U3HUECKIMH OCHOBAMH COBPEMEHHOTO TIPOU3BO/ICTBA U TEXHHUKH.

IMeparornueckas uesecoodpasnocts IIporpammel cocToUT B TOM, 4YTO B
npouecce €€ peanuzanuu, oOydarlluecs OBIAJEBAIOT TEOPETHUYECKUMHU 3HAHUSIMHU
OCHOBHBIX TOHSATHM M 3aKOHOB (PU3HMKH, YMEHUSMH peliaTh (PU3MUECKUE 3aJa4u
Pa3HOr0 YPOBHS CIIOXHOCTH, HAaBbIKAMU MPOBEICHUS (PU3MUECKUX IKCTIEPUMEHTOB U
aHaJIu3a UX Pe3yJIbTaTOB.

Hosuzna [Iporpammsl

[Tporpammoii npeaycMOTpEHbl HOBBIE METOJIMKHU MPENOIaBaHUs], B TOM YHUCIE -
rubpugHoe oOydeHne, oOydeHHUE C HCIOJb30BAaHUEM KOMITBIOTEPHBIX TEXHOJIOTHU,
HOBOBBEJCHUII B MaTeMaTUYeCKOM YacTH Kypca, YUMUTHIBAIOIIHUE TpeOOBaHMS,
NpeIbsBIsIeMble OTIACIBHBIMHU pasjienaMu (U3UKH, OJUMIIMAAMHU IIKOJIbHUKOB H
KOHKYpCaMH pa3IN4YHbIX YPOBHEM.

B Tlporpamme mnpeaycCMOTPEHO 3HAUYMTEIbHOE YBEIWYEHHE AKTHBHBIX (PopMm
paboThl, HAMpaBJICHHBIX HE TOJHKO Ha BOBJICUCHHE OOYUYAIOIMIMUXCA B HAYYHO-
UCCJIEIOBATEIBCKYIO JCSATEIBHOCTh M OOECIeYEHUE TOHUMAHUS UMM (PU3NYECKUX
OCHOB OKpYXAalOlIEro MHpa, HO U Ha TPHOOPETEeHHE HABHIKOB U YMEHHM
CaMOCTOSITEJIbHO HCKaTh HOBYIO HMHGOPMAIMI0O U pa3IuyHble MYyTH pelIeHUs
du3nUecKuX 3a/1a4 pa3HOTO YPOBHS CIOXKHOCTH.

Jannas IlporpaMma wHCHONIB3ye€T CHUCTEMY B3aMMOCBSI3aHHBIX 3aHATHH,
BBICTPOCHHBIX B JIOTUYECKOM ITOCIEI0BATEIBHOCTU U HAIIPABICHHBIX HA aKTUBU3ALUIO
MO3HABAaTENBHON c(epbl 00y4aroNIUXCs MOCPEACTBOM MPUMEHEHUS Pa3HOOOpPa3HBIX
MEJarOrHYeCKUX TEeXHOJNOTHH U (QopM pabOThl, MHTETPUPYIOUIUX Pa3HBIC BHJIBI
NEATETBHOCTH.

IIpu peanuzauuu IlporpamMmbl HCHOJB3YETCA TEXHOJOTHUSI KPYHMHOOJIOYHOM
mojaun WHPOPMAIUKA M TIOTPYKEHUS B TMPEIMET C MOCIETYIONIEH CaMOCTOATEIbHOMN
MpopabOTKOW OCHOBHBIX BOMPOCOB (DM3HUKHU MYTEM BBIMIOJTHEHUSI KOHTPOJIBHBIX PadoT,
TECTOB, OTBETOB Ha BOIIPOCHI.

Hear mporpamMmbl: NpUOOpeTeHUE 3HAHHMM MO (PU3HKE C HCMOJb30BAHUEM
Pa3JIMYHBIX KICTOYHUKOB MH(POPMAIIUU U COBPEMEHHBIX HH()OPMALIMOHHBIX



TEXHOJIOTUH, Pa3BUTUE UHTEIJICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00y4aromuxcs,
BOCIIUTAHUE JIMYHOCTH, TOTOBOM K PELICHUIO 3a7a4y, KOTOPbIE CTaBUT HAy4YHO-
TEXHUYECKUH Mporpecc.

3anauu [Iporpammer:
OO6yuaromiue:
OBJIaJIeHHE MeToAaMu M (OpMHpPOBAHME YMEHHI pemath (U3MYECKUE U

DKCHEPUMEHTAIBHBIE 3aJa4d, B TOM YHCJE WM MOBBIILICHHOTO YPOBHS CIIOKHOCTH Ha
OCHOBE ITYOOKHX 3HAaHUM MaTEMATUKU U (PU3NUECKUX 3aKOHOMEPHOCTEH;

pacipeHye 1 yriayOjaeHue NpeacTaBiIeHu 0 BO3MOKHOCTAX (PU3NYECKOTO
MHUPOBO33PECHUS MIPU OMTUCAHUU SIBJICHUN U MPOIECCOB OKPYKAIOIIETO MUPA;

dopMupoBaHUE yMEHUN TMpeACTaBiIATh HHQOpMALMIO B BHUAE TaOJHIL,
rpaduKoB, CXeM, MCHOJb3Yys MPU 3TOM KOMIIBIOTEPHBIE MPOrpaMMbl M CPEJICTBA CETU
WNHutepner;

dbopMupoBaHUEe HABBIKOB MyOJMYHOTO BBICTYTIUICHHS.
PaszBuBaromnue:

(DOpMI/IpOBaHI/Ie (1)1/131/1‘1601(01“0 )41 MaTEMaTN4YCCKOI'O MBIIJICHUA,
HaIpaBJICHHOT'O Ha aHAJIM3 U OIMMCAHUC TIPUPOJAHBIX ITPOLCCCOB U HBHCHHﬁ;

pPa3BUTHUC CITOCOOHOCTEH CaMOCTOSITEIIHLHO HpI/IO6p€TaTB H IPUMCHATH
3HaHUA, YMCHHA U HABBIKH,

pa3BuTHe crocoObHocTed IPHEKTUBHON pabOTHl B YCIOBUSX OrpaHUYEHUN
(BpeMsi, OTBOAMMOE Ha peUIeHUE 3aJad OJUMIIMAIbI, PECYpPChl JTA0OpAaTOpUU TPHU
BBITIOJTHEHUH IKCIIEPUMEHTA);

pa3BuTHE yMEHHH 3P (HEKTUBHOTO HCIOJIH30BaHUSA (HU3NUECKUX 3aKOHOB B
y4eOHOMW U MMOBCETHEBHOMN JEATEIILHOCTH;

dbopmMupoBaHue CMOCOOHOCTEH BBIJIBUTATh M JOKA3bIBaTh THITOTE3BI
OKCTIIEPUMEHTAIBHBIM  IyTeM,  pa3pabaThiBaTh  CTPATETUIO  pEIICHUS  3ajad,
MPOTHO3UPOBAaTh PE3YJbTaThl CBOEU JESITEIbHOCTH, AaHAJIW3UPOBATh W HAXOIUTh
palMoOHaNbHBIE  CHOCOOBI  pEIICHUA 3aJadyd IyTeM JIeTalu3alldd  CO3JaHHOM
MaTeMaTH4YeCKON 1 (PU3NIECKON MOJICIIH;

dbopMupoBaHUE HaBbIKA PEPICKCUBHON NEATETHHOCTH 32 CUET CUCTEMHOMU
paboThl MO TOWCKY W YCTPAHEHUIO OIMMOOK B pEIIeHWH 3a7ad, B TOM YHCIIE
MOBBIIIEHHOTO YPOBHS CIIO)KHOCTH, @ TAKXKE 10 PACUETy NOTPEIIHOCTEN MOCTABIEHHOIO
JKCIIEPUMEHTA.

BocnurarenpHBIE:

dbopmupoBaHue  CHOCOOHOCTH K  CaMOaHalM3y U KPUTUUYECKOMY



MBIIIJICHHIO;

BOCIIUTAHUEC KAa4YC€CTB JIMYHOCTH, O6€CHC‘IHBEHOI.HHX COMaJIbHYIO MO6I/IJ'IBHOCTB,
CIIOCOOHOCTD MNPUHUMATb CAMOCTOATCIIBHBIC PCIICHMA,

dbopMupoBaHUE KAueCTB MBIIUICHUS, HEOOXOAUMBIX MJig aJanTaluud B
COBPEMEHHOM HMH(OPMAIIMOHHOM OOIIECTBE;

BOCITUTaHHE YOEXKJIECHHOCTU B BO3MOXHOCTH ITO3HAHUSI 3aKOHOB TPHUPOJIBI U
WCIIOB30BaHUsl JOCTIKEHUN (Pu3MKu Ha OJaro pa3BUTHS UYETOBEYECKOW IMBHIIM3ALINM,
HEOOXOIMMOCTU  COTPYJHMYECTBA B IMPOILIECCE COBMECTHOTO BBINOJHEHUS 3ajad,
YBXUTEIBHOIO OTHOIIEHUS K MHEHHUIO OIMOHEHTa MNpH OOCYXIECHUU MpodsiemM
€CTECTBEHHO-HAYYHOTO COJIEP’KAHUSI; TOTOBHOCTHM K MOPAJIBbHO- ITUYECKOM OIIEHKE
UCIIOJIb30BAHUSI HAYYHBIX JOCTHKEHHM, YyBCTBA OTBETCTBEHHOCTH 3a 3alIUTY OKPYKarOLIEH
Cpenbl;

pa3BUTHE UHTEPECA K HAYYHO-HCCIIEIOBATENBCKON AEATEIbHOCTH.

OTan4uTeTbHBIE 0OCOOEHHOCTH JAHHON MPOTPAMMBI

Peanuzanus Ilporpammbl mpeamnosiaraeT MOATOTOBKY OOYYArOMIMXCS K YYacTHIO B
OJINMNHUAAAaX U KOHKYpCax pa3jIM4HbIX YPOBHEM.

bonbmas gacth BPCMCHH OTBOIUTCA Ha PCHICHUC 3add4, B TOM YHCJIC BBICOKOI'O H
IMOBBIIICHHOT'O YPOBH:A CJIOKHOCTHU.

[Iporpammoii mpeaycMOTpeHO MpoBeAeHUE TabopaTOPHOrO MPAKTHKymMa IO BCEM
paznenam GU3HKH.

[lporpamma BrirouaeT pazgen «MaremaThka B (U3MYECKHX Tporeccax» Kak
MHCTPYMEHTA IS pelicHus (DU3MUECKUX M DKCIEPUMEHTANBHBIX 3a]ad Ha pa3IMuHbIX
JTanax u3ydeHus (PU3HKH.

Bo3spacThas kaTeropus oOydaromuxcs mo nporpamme ot 14 g0 17 Jjer.

[IporpamMmma mpemHa3Ha4YeHa [UIsI OOYYAIOIIMXCS, TPOSIBISIOIIAX ITOBBIIICHHBIH
UHTEpeC K (U3MKE, JEMOHCTPHUPYIOIIUX TOBBIMICHHBIC aKaJeMHUYECKHE CIIOCOOHOCTH B
00nacTi PU3NKU U MAaTEeMaTHKH.

Cpok peanu3anuu TporpaMmbl coctaBisieT 2 roma (144 gaca B rom). OOmiee
KOJIM4YEeCTBO YacoB 1o IIporpamme cocrasnsier 288 yacos.

@OopMBI U PEXKUM 3aHITUI

@dopMbI OpraHU3aIi JESITEIBHOCTH OOYYarOIIUXCS: WHIAWBUIYAIbHAS, TPYIIIOBasi,
dbpoHTaTHHAS.

Ha 3amstusx npumensiercs auddepeHInpoBaHHBIA, WHIWBUIYATBHBIA TMOIXOJ] K
KaxaoMy oOyyatromemycs. HanmonasieMocts rpynmsl 10 15 yenoBexk.

3aHATHS TIPOBOIATCS 2 pa3a B Hemelro 1o 2 yaca (2 pa3a mo 40 MUHYT C

nepepbiBoM 10 MuHYT).



Mertonbl oOydeHus

[To cnocoOy opranuzanuu 3aHATHI - CIIOBECHBIC, HATJISAIHbIC, TPAKTUYECKUE.

[Io ypoBHIO JEATENHHOCTH OOYYaIOMUXCA - OOBSICHUTEIbHO-UUTIOCTPATUBHEIC,
PENpOayKTUBHBIE, YACTUYHO-TIOUCKOBBIE, UCCIIEI0OBATEILCKHE.

Tunel 3aHATHI: KOMOMHUPOBAaHHbBIC, TEOPETUUECKUE, PAKTUYECKUE, JTAOOpPATOPHEIE,
pPENETUIIMOHHBIE, KOHTPOJIbHBIE.

Osxumaemble pe3ysibTaThl U CIOCOOBI ONPENIETECHUS UX PE3YIbTATUBHOCTH

OCHOBHBIM PE3YyIbTATOM O6yquI/I$[ ABJIACTCA JOCTHIKCHHC BBICOKOM KOMIIETEHTHOCTHU
O6yanOH_II/IXCSI B o0OJractu (1)I/ISI/IKI/I N MAaTCMAaTHKH, HCO6XOI[HMOﬁ I IIPOJOJIKCHU A
O6p2130BaHI/ISI B TCXHUYCCKHX BYy3ax.

OO6pazoBarenbHble pe3ysbTaThl 00yueHuss 1o IIporpamme mnpuBeneHb B paszfene
«CoJneprkaHue IporpaMmb».

PyO6puka «3HaTh/MOHMMATL» BKJIIOYAET TpeOOBaHUSA K Yy4eOHOMY MaTepuaiy,
KOTOPBIA yCBaWBAETCS M BOCIPOU3BOAUTCS oOydaromumucs. OOydaromuecss TOKHBI
MOHUMATh CMBICIT U3yYaeMbIX MOHSATHM, MPUHIIUIIOB U 3aKOHOMEPHOCTEH.

PyOpuka «YMeTb» BKItOYaeT TpeOOBaHHWs, OCHOBaHHBIC Ha 0OJee CIOKHBIX BUAAX
JCSTENPHOCTH, B TOM WYHCJIE TBOPYECKOW: CO37aBaTh OOBEKTHI, ONEPHUPOBATH HMH,
OLICHWBATh UHWCJIOBBIE MapaMeTphbl TPOIECCOB, TPHUBOIUTH TMPUMEPHI MPAKTHYECKOTO
MCTIOIB30BAHMSI TTOTYYCHHBIX 3HAHHM, OCYIIECTBISATH CaAMOCTOSITENBHBIA TMOWCK y4eOHON
uHdOpMaIHH.

B pesynbprare peanusauuu [IporpamMmbl B 4acTH peanu3aluy pa3BUBAIOIIMX 3ajad,

obOyyJaromuecs
OyIyT yMETh:
. aHAJIM3UPOBATH U OMKCHIBATH IPUPOJIHBIE MTPOIECCHI U SIBIICHUS;
. CaMOCTOSITEIbHO TPUOOPETATh U MPUMEHSTh CIIEIUATbHBIC 3HAHMUS;
. paboTaTh B YCIOBUAX OTPAaHUYCHHH (BpeMs, pECypChl);
. BBIABUTaTh M JIOKa3blBaTh  THIOTE3bl  SKCHEPUMEHTAJbHBIM  MYTEM,

pa3palaTbiBaTh CTpPATErdi0 pEHIeHUs 3aJad, MPOTHO3HPOBATH PE3YyJbTaThl CBOEH
NEATEeNIbHOCTH, AHAIM3UPOBATh M HAXOAUTh pPAlMOHAJbHBIE CIIOCOOBI PEIICHUS 3aJayu
MyTEeM JIeTaTu3alii, CO3JJaHHON MaTeMaTHIeCKOW U (PU3MIECKON MOJICIIH.

Crioco6bl onpeieneHus pe3yabTaTUBHOCTH

[lenarornueckoe HabOIOAEHUE, TTEJArOTUUECKUN aHAIU3 PE3YJIbTATOB PEIICHUS 3a/1a4,

pe3yJIbTaThl YYACTHA B KOHKYPCaX Pa3IMYHbIX YPOBHEM.
Buabl KOHTPOJISi: BXOIHOM, IPOMEKYTOUHBIN, UTOTOBBIM.

Dopmbl OABEICHUS UTOTOB peann3anuu [IporpamMmmel



B xome peamuzanuu IlporpamMmbl TpPOBOIWTCS MPOMEXKYTOUHAs aTTecTallus B
¢opme TectoB. Ilo okoHWaHwM OOydYeHHUsS MPOBOJUTCS WTOTOBas aTTECTAlMsI B BHUJE
KOHTPOJILHOM paboTBHI.

COAEPXAHUE ITPOT'PAMMEI

VYueOHbIil (TemMaTudeckuil) miad. 1-i rox o0yueHus

No HaumenoBanue Kosnuectso vacos Dopmbl
/11 pasnena, TeMbl Bcero Teopust | [Tpaktu ka | aTrecTanun/
KOHTPOJIS
BBoaHoe 3anaTue 2 2
Pa3nen 1. MaremaTuka B 36 8 28
du3znueckux mporeccax
1.1. | Bexrtops! u neiicTBus 8 2 6 KOHTPOJIbHBIN
HaJl HUMH TECT
1.2. | KpagpaTuunas 8 2 6 KOHTPOJIbHBIN
byHKIMSA TECT
1.3.  |Pemenue CHUCTEM 12 2 10 KOHTPOJIbHBIN
anredpandecKux TECT
YpaBHECHUH
1.4. | Tpuronometpus 8 2 6 KOHTPOJIBHBII
TECT
Pasznen 2. Mexanuka 48 10 38 KOHTPOJIBHBII
TECT
2.1. | Kunemaruka 16 4 12 KOHTPOJIBHBII
TECT
2.2. | lunammuka 20 4 16 KOHTPOJIBHBII
TECT
2.3. | 3aKOHBI COXpaHEHUs 12 2 10 KOHTPOJIBHBII
TECT
Paznen 3. Monekynsapnas 26 6 20
dusnka
3.1. | MonekynspHo - 16 4 12 KOHTPOJIbHBIN
KHUHETHYeCcKas TeOpus TECT
3.2. | TepmoauHamuka 10 2 8 KOHTPOJIbHBIIT
TECT




Paznen 4. 30 8 22

DIIEKTPOANHAMUKA

4.1. DnexTpudeckoe mnoie 14 4 10 KOHTPOJIEHBIH

TECT

4.2. BakoHBI  TOCTOSHHOTO 16 4 12 KOHTPOJIbHBIN
TOKa TCCT
HToroBoe 3aHsITHE 2 2 KOHTPOJIbHAS

paboTta
Bcero 144 34 110

Copeprxanue yueOHOro (TeMaTH4eCcKoro) riiaHa.
1-i1 rog oOyueHus
BBenenue
Benenue B nporpamMmmy. MHCTpyKTax 10 TEXHUKE O€30MaCHOCTH.

Paznen 1. MaremaTtuka B (pU3UYECKHUX MPOIECCax

YpoBeHb NpeabsBICHUS MaTepraia 00ecredyuBaeT yJaluMcs BO3MOXHOCTb CTPOUTh
MaTeMaTUYEeCKue MOJenu (U3HUECKHX TMPOIECCOB, a TaKkKe TIMOJy4yaTh HEOO0XOIUMBbIe
3HAUEHUS M 3aBUCUMOCTH (U3MUECKHX BEJIMYMH, IOCPEACTBOM PpEUICHUS Pa3TUUYHBIX
ypaBHEHHI, HEPABEHCTB U aHAJIU3a rPaPUKOB.

OO6yuaroruecs OyayT 3HATh:
- OCHOBHBIE CBOMCTBA BEKTOPOB U ACHUCTBUS HaJl HUMU;

- OCHOBHBIC THIBI (YHKIIMOHAIBHBIX 3aBUCUMOCTEH, TpaukoB GyHKIIUK U CITOCOOOB
npeoOpa3oBaHus rpa)MKoOB;

- CIocoOBl HAXOXJACHHUS KOPHEH KBaJpaTHOTO YpPaBHEHHUS, PEIICHUS KBaJpaTHBIX
HEpPAaBEHCTB, TeopeMy Buera;

- OCHOBHBIE METO/JIbI PEUICHUSI CUCTEM aNreOpandecKuX ypaBHEHUMH;
- OCHOBHBIE COOTHOLICHUS B TPEYTrOJIBHUKE W TPUTOHOMETPHUYECKHE TOXKIECTBA,
(dbopMyIbl IPUBEACHUS M 3HAYEHUSI TPUTOHOMETPUUYECKUX (DYHKIMHA JIJIS1 Pa3IMIHBIX YTIIOB.

OOyuatomuecs OyayT yMETh:

- m300pakaTh BEKTOPHI HAa 4YEpTEkKE, HAXOAWTh HX TEOMETPHUECKYID CyMMY
rpadudecK 1 aHATUTUIECKU;

- IPOEUMPOBATH BEKTOP HA 3aJIaHHOE HANPABJICHUE, HAXOJAWTh BEIWYMHY MPOCKIIUU
BEKTOPA;

- onpcaciiATh yroja MexXay ABYM: IIPOMU3BOJIbHBIMHU BEKTOPAMU,

- peliaTh CUCTEMBI alredOpanyeckux ypaBHeHU MetooM ['aycca u MeToioM
Kpamepa;



- 4YdTaTh W CTPOUTHh  TrpauKd  JUHEHHOH,  KBagpaTU4YHOH,  OOpaTHO
MPOMOPLMOHATIBHON 3aBUCUMOCTEH, JOrapupMUYECKOM M IOKa3aTeJbHONW (PyHKUUH,
TPUTOHOMETPUUYECKHUX (DYHKIINIA;

- HAXOJUTh BEPIIMHY Mapalboyibl U €€ KOPHU, TOUKH MEepecedyeHusi ¢ TIpadpuKkoM
JIMHEHHOW 3aBUCHUMOCTH;

- HAaXOJIUTh CTOPOHBI U YTIIBI B MPSMOYTOJBHOM M TPOU3BOJIBHOM TPEYTOJbHUKE,
npumMeHss Teopemy [Iudaropa u TeopeMy KOCHHYCOB.

DopMbl 3aHATHH, UCIIOIB3YEMBIE IIPU U3YUYECHUH JAHHOI'O pa3jela:

- JIGKIIMOHHAS;

- TPAaKTHKYM IO PEHICHHIO 3a/1a4;

- nabopartopHas pabora;

- HMHJMBHJyalbHas paboTa;

- rpymnmoBas pabora;

-  WHAWBHUAYaJbHAss KOHCYJIbTAIUS;

- TpynnoBas KOHCYJIbTaIus;

- KOHTPOJBHBIH TECT.

Tema 1.1. BekTopbl 1 1eCTBUS HAJlL HUMU

Teopus. llonsiTue BekTOpa, M300pakeHUe BekTopa. JleicTBus Hajg BekTopamu. J{mnHa
U npoekuusa Bektopa. CkansipHOEe MPOU3BEICHHE BEKTOPOB U €r0 CBOMCTBA. YTOJ MEXKIY
BekTopamu. [IpuMeHeHne CKalsIpHOTO MPOU3BEACHHSI BEKTOPOB K PEIICHUIO (PU3MYECKUX
3a/ad.

IIpakmuxa. PemeHue 3aJady Ha HaXO0XJICHUE CYMMBI, PAa3HOCTH, MPOU3BEIACHUS
BEKTOpOB. HaxoxJeHue CKaasipHOTO MPOU3BEIAEHUS BEKTOPOB U YIJIA MEXAY BEKTOPAMH.
Pemenue ¢puznueckux 3amad, coaepKaluxX BEKTOPHBIC BEIIMUUHBI.

Tema 1.2. KBanpatuunas QyHKIIS

Teopus. llousitue ¢yHKMKU, cBoiicTBa GyHKIMU. KBampatuunas QyHKIUsS, ee
cBoiictBa u rpaduk. IlocTtpoenume rpaduka KBaApaTUUHON GYHKIUM TPUA TMTOMOIIH
AIEeMEHTAapHBIX TpeoOpazoBanuil. ['paduk kBampatnyHol (GYHKIHM C  MOIYJIEM.
KBangpaTHbiil TpexuiieH U ero KopHH. Pa3nokeHne KBaJipaTHOTO TPEXUJIEHa Ha MHOXUTEIH.
KBangpatHoe ypaBHeHue. @opmyna KOpHEH KBaJapaTHOTO ypaBHEHHUS. 3aBUCUMOCTb KOpPHEH
oT auckpuMuHaHTa. @opmynbsl Buera. PacnosiokeHue KOpHEM KBAaJPATHOTO TPEXUJICHA.
KBagpatHoe HepaBeHCTBO. ['padwuueckuii METOJ pENICHHsS KBaJpaTHOTO HEPABEHCTBA.
MeTon UHTEPBAJIOB.

lIpakmuxa. ViccnenoBanue cBoMcTB KBaapatuuHoi pyukuuu. [loctpoenue
rpauKoB KBajipaTuuHOM (pyHKIMU. Pellienne KBapaTHbIX ypaBHEHUN U HEPABEHCTB.
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Tema 1.3. Pemenne cucrem anreOpandeckux ypaBHEHUN

Teopus. AnreOpamyeckoe ypaBHeHue. OOmacTb ompeneraeHus ypaBHeHuA. Merton
I'aycca u Kpamepa. Llensie panrionansHble ypaBHeHHs. [[poOHO paliMioHaIbHbIE ypaBHEHUS.
Cucrembl ypaBHeHUH. MppallioHanbHble YpaBHEHUS U UX CUCTEMBI. Y PAaBHEHUS C MOAYJIEM
U UX CUCTEMBI.

IIpaxmuxa. Peuienue cucteM anreOpandeckux ypaBHEHUN pa3IMuHbIMUA METOAAMM.
Tewma 1.4. Tpuronomerpus

Teopus. TpuroHomerpuueckue (QyHKUUMM 4YHCIOBOro aprymenta llpeoOGpazoBanus
TPUTOHOMETPUYECKUX  BbIpakeHMidl.  CBOHCTBa  TPUTOHOMETPUYECKHX  (DYHKIIMIA:
IIEPUOANYHOCTh, YETHOCTh, HEUETHOCTD, HEIIPEPBIBHOCT.

Ilpaxmuxa. PenieHue 3aj1a4 Ha CBOMCTBA TPUTOHOMETPUUECKUX (PYHKIIHM.
Paznen 2. Mexanuka

YPOBGHB MNpCaABABICHUSA MaTCpUaIa obecrieunBaeT yqamuMcesa YMCHHUC PCIIATh 3a1a9n
BBICOKOT'O M ITOBBIICHHOT'O YPOBHA CJIIOKHOCTH WU 3KCIICPUMCHTAJIbHO IMPOBEPATH OCHOBHBIC
3dKOHOMCPHOCTHU MCXAaHUKMU.

OO6yuaroruecs OyayT 3HATh:

OCHOBHBIC TIOHATHS MEXaHWKH: MaTepHualibHas TOYKa, OTHOCHTCIBHOCTD
MEXaHUYECKOTO JIBIDKEHUS, MTyTh, IepeMeIleHne, MTHOBEHHAs! CKOPOCTh, YCKOPEHHE, Macca,
MHEPTHOCTh, cuja (CHJIa TSOKECTH, CWJIa YIPYTOCTH, CHJIa TpPEHHs), BEC, HEBECOMOCTb,
UMITYJIbC, WHEpIHadbHas ¥ HEWHEpUUaJbHAs CHCTEMa OTcYeTa, paboTa  CHIIBI,
MOTEHIMAIbHAS U KUHETUUYECKasl SHEPTHs, aMIUIUTY/Ia, TIEPUO, YaCTOTa, HHEPIHS, MOMEHT
WUHEPIINY;

OCHOBHBIC 3aKOHBI MEXaHWKH: 3aKOHbI HBIOTOHAa, 3aKOH BCEMHPHOTO
TATOTeHMsI, 3akoH ['yka, 3akoH KynoHa - AMOHTOHA, 3aKOH COXpPaHEHHUS MMITYJIbCa, 3aKOH
COXpaHEHHUs MOMEHTa UMITYJIbCa, 3aKOH COXPAHCHHSI U MTPEBPAIICHHS SHEPTUH;

OCHOBHBLIC IIPHHLMIIBI MCXAHUKH: IIPHHOMUII OTHOCUTCIBHOCTHU Fannneﬂ,
IMPUHOUIT HC3aBUCUMOCTHU I[BH)KCHHI?I, IMPUHOUITI COOTBCTCTBHUA,

BO3MOKHOCTH NMPUMEHEHUSI MEXAHUKH: JTBH)KEHHE MCKYCCTBEHHBIX CITYTHUKOB
Mo JCHCTBHEM CHJIbI TSDKECTH, OANTMCTHUECKOE JBIDKCHHE, PEaKTHMBHOE JBHI)KCHHE,
yctpoucTBo pakeTsl, KII/] mammH u MexaHM3MOB, OABEMHAs CHJIA KPbLJIa CAMOJIETA;

OCHOBHBIE HM3MEpPUTEIbHbIE MPUOOPHI U METOJbl BBIUMCICHHUS MOTPEIIHOCTEN
U3MEpPEHUIN B MEXAHUKE;

METOBI pEIICHUS OJTUMITHATHBIX 33J1a4 110 MEXaHHUKeE.
OOyuatormuecs OyayT yMETh:

[IpaBHUIIbHO OIIMCBIBATH H OOBSICHATh OCHOBHBIC MCXAaHWUYECKUE SBIICHHUS U
IIpOoLCCChl, 1aBaThb TOYHBIC OIMPCACICHNA OCHOBHBIX MMOHSITHHI MCXaHHKH,

n300paxaTh Ha 4YepTeKe MNpHU PEIICHWH 3aJay HampaBiCHUS BEKTOPOB
CKOpPOCTH, YCKOPEHUS, CUJIbL, UMITYJIbCA TEJA;
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pemaTh 3a7a4i Ha OMpeAeeHUE CKOPOCTH, YCKOPEHUsI, IyTH U MEePEMEILICHUS
MpU PA3IUYHBIX BUJIAX JBWIXKEHUS, CKOPOCTU U YCKOPEHHUS TMpU JBWKECHHHM Tella [0
OKPY>KHOCTH C TOCTOSSHHOW MO MOJAYJIO CKOPOCTBIO, MAcCChl, CHJIbI, UMITyJIbca, PaOOThI,
MorHocTH, 3Heprum, KIIJ[, yckopeHus cBOOOJHOro majeHUsi MO MepuoAy KoyieOaHui
MasiTHUKA U JIp.;

paccUMTBIBaTh TOPMO3HOM IIyTh, CHJIBI, JEUCTBYIOIIUE HA TEJO0, ABUXKYILIEECS C
YCKOPEHUEM, OIPEAECIATh CKOPOCTh PAKEThI, UCIOJIb30BATh KIACCUYCCKUM 3aKOH CI0KECHUSA
CKOpOCTEH, a TakKe 3aKOHbl HBIOTOHA, BCEMHUPHOIO TATOTEHUs, COXPAHEHUs HUMIIYJIbCA,
MOMEHTa UMIIYJIbCa, SHEPTUHU U JIP.;

YUTaTh U CTPOUTHh Tpaduku, BBIPAKAIOIIUE 3aBUCUMOCTh KHHEMATHUYECKUX
BEJIMYUH OT BPEMEHU MPU PAaBHOMEPHOM, PAaBHOYCKOPEHHOM U K0JIEOATETLHOM JIBUKEHUSX,
CUJIBI YIIPYTOCTH TIpHU AehopMalvu u JIp.;

U3MEPSTh U BBIYUCIATh (PU3UYECKUE BEIUUUHBI: BPEMSI, PACCTOSTHUE, CKOPOCTh,
YCKOpPEHHUE, Maccy, CUIY, JKeCTKOCTh, KOO (PUIIMEHT TPEHUs, UMITYJIbC, PadOTy, MOIITHOCTD,
KIIJI mexanu3moB, mepuo]1 KojieOaHuii MasiTHUKA, YCKOPEHHUE CBOOOHOTO TaJIeHNUS;

JIeNaTh BBIBOJBI 00 M3MEHEHUHU (U3HUECKUX MapaMeTpoB U Xo0Ja (HU3UYECKOTO
npoliecca U3 aHajau3a rpauKoB, YpaBHEHUM U HEPABEHCTB;

I0JIb30BaThCs  (PU3MUCCKUMH TPUOOpAMH: MHKPOMETPOM, CEKYHJIOMEPOM,
U3MEPUTEITbHBIM [HJIUHIPOM, BECaMH, TPHOOMETPOM, TIOJABMIKHBIM M HETOIBH)KHBIM
OJIOKOM | JIp.;

peuiaTh 3aa49M BBICOKOT'O U IMOBBIIICHHOI'O YPOBHA CJIOKHOCTHU IO MCXAaHUKE U
OJIMMIIMAaHBIC 3a1a4H.

DopMbl 3aHATHI, UCITOJIB3YEMbIE NTPU U3YUYEHUH JAHHOTO pas3jiena:
- JICKUUOHHAs;

- WHIUBHAYalbHAs paboTa;

- Tpynmosas padorta;

- WHJUBHIYaJbHAsl KOHCYJIbTAIUS,

- TpYIIOBAasi KOHCYJIbTAlUS;

- UTOTOBBIU TECT.

Tema 2.1. Kunematuka

Teopus. IlpAMOJIMHENHOE PAaBHOMEPHOE M PABHOYCKOPEHHOE NBMKEHME. [IpmHImmn
oTHocuTeNnbHOCTH ['anmunes. OTHocUTeNnbHOE ABMXKEHUE. TeopeMa CIIOKEHUS CKOPOCTEM.
JIBr>keHHe Tena, OpPOIIEHHOro MOJ YIioM K Topu3oHTYy. KpuBoiMHEHOE [BHXEHHE.
JIBr>KeHMEe MATepUalbHOW TOYKH IO OKPYKHOCTH C MOCTOSHHOM CKOPOCThIO. OCHOBHBIE
XapaKTEPUCTUKU BPAIIATEIILHOTO ABUXKEHUS (UEHTPOCTPEMUTEIBHOE YCKOPEHHE, MEPUO]I,
yacTota, yrioBoe mnepemenieHue). KoinebarenbHoe MABUKEHHE MATEPUATIBHOM TOUKHU.
Kunematuueckue xapaKTEpUCTUKH KOJI€OATEIbHOIO JIBUKEHMUSI, rpad)UKu U3MEHEHUS ITHUX
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napaMeTpoB C TEUYECHHEM BpPEMEHHU. AHAJIOTMU BpaIllaTeIbHOTO U  KO0JIEOATEIBHOTO
JIBHDKCHUM.

Ilpaxmuxa. Pemenue 3agady Ha BbIYMCICHHE KHUHEMATHUYECKHX I[AapaMETpPOB IpHU
PaBHOMEPHOM U PaBHOYCKOPEHHOM JBMKEHUHU, a TaKK€ MPH ABMKEHUM MaTepHaIbHOU
TOUYKH MO OKPYKHOCTH M KoJieOaTelIbHOM JIBKeHUU. HaxoxkaeHue cpeHeld CKOpoCTH MpU
HEpPaBHOMEPHOM JIBIDKCHHH. BblUuKClieHMe MrHOBEHHBIX 3HAYEHHH KUHEMaTHYECKUX
napaMeTpoB  kojebarenpHoro  aBwkeHus. IloctpoeHune rpadukoB  3aBHCHMOCTEM
KMHEMaTHYECKUX NapaMeTpOB OT BPEMEHHU U aHAJIM3 3TUX I'PpaUKOB JJIsl pa3InYHbIX BUIOB
JIBUKEHUSI MaTepuaIbHOM TOUKH. BbIUKMClIeHHE CKOPOCTH, adbHOCTH, BBICOTHI MOABEMA U
BPEMEHH I10JIeTa Teja, OPOLIEHHOIO IOJI YIJIOM K TOPU30HTY.

Tema 2.2. JlunHaMuka

Teopus. OCHOBHbIE TOHSITHSI JTUHAMHKU MaTepUalbHON TOYKU (TUIOTHOCTh, Macca,
cuia). MiHepuuanpHble 1 HEMHEpLUUAIbHbIE cUCTeMbI oTcueTa. 3akoHbl HetoToHa. [IpsimMas u
oOpaTHasi 3ajJaydl MeXaHUKH. Buabl cui (ynpyroctu, TpEeHHs, CONPOTUBIICHHS). 3aKOH
Bcemupnoro tiarorenus. 3akonsl Kemnepa. KocMmuueckue ckopoctu. JIBuyKeHHE Tena Io
HAKJIOHHOW TUIOCKOCTH. Tpenue, 3akoH KynoHna- AMoHTOHA. Ympyrocts U aedopmanu,
3akoH ['yka. JluHamuka BpamatrenbHOro ABHWKEHHsS. OCHOBHOM 3aKOH BpAILIATEIBHOIO
nBuxkeHus. MoMeHnT uHepuuu. OCHOBHBIE MOHSATHS CTATUKU (MOMEHT CHWJIBI, TUIEUO CHJIBI,
TOYKa OIOPBI, LIEHTP BpallleHus). Buabl paBHOBecuil Tena (ycTOHYMBOE, HEYCTOWUYHUBOE,
Oe3pa3nnyHoe). YcIoBHE paBHOBecUs Tejla, LEHTp Macc. JlaBieHue (TBepnble Tea,
KUJKOCTH U ra3bl). 3akoH [lackans u 3akoH Apxumena. YcinoBue miaBaHus Teil. J{uHamuka
K0JIEOATENbHOTO IBUKEHUSI MaTePHAIbHOM TOUKH.

Ilpakxmuka. HaxoxJieHHUE TIJIOTHOCTH Te€Jla U CPEJIHEH IUIOTHOCTH CMeCH (CIuiaBa).
Pemenne 3amau Ha pacdeTr pasMYHO pojaa cwil. PemieHue mpsModt m oOpaTHOW 3amgaum
MEXaHUKH ISl TOCTYMATEeIbHOTO M BPAILATENIbHOTO ABMXKEHUA. OnpenesieHUue yCKOPEHUS
TeJa TPU JIBWKEHUU TOJ JEHCTBUEM HECKONbKUX cuil. [locTtpoeHue u aHanu3 rpaduxoB
3aBUCUMOCTEM CHJIBI TPEHHUS, CHJIbl TSKECTH W CHUJIbl YOPYTOCTH OT CYIIECTBEHHBIX
rnapaMeTpoB MeXaHU4ecKod cucteMbl. OmnpenesieHHe MOMEHTOB HMHEPUUU TN PazInyHON
¢dopmbl. Bpluucienne mnapamMeTpOB MEXaHUYECKOW CHUCTEMbl B YCIOBUU pPaBHOBECHS.
Pemenue 3a1a4 ruipOCTaTUKYU U ONPEICIICHUE YCIOBUN IUIABAHUS TEIL.

Tewma 2.3. 3aKOHBI COXpaHEHUS

Teopusa. Wmnynbc Tena. 3aKOH COXpPaHEHUsS HMIYJbca. 3aMKHyTasi CHCTEMA.
PeaxktnBHOE nBMKEHHME. YCTpOWCTBO pakeTbl. YpaBHeHue Memepckoro. Popmyna
[MuonkoBckoro. Mexanmdeckass pabora. MomrHocTh. [loTeHIManbHAst W KUHETHYECKAS
sHeprud. KoHcepBatuBHBIE W JWCCHUNATUBHBIE  CHibl. KHHETHUYecKass  SHEpPrus
BPAILIAIOLIETOCA TEJIa. 3aKOH COXPAHEHHUsI YIHEPIUU B MeXaHUKe. [IpocThie MEXaHU3MBI U UX
KIIA. IIpeBpamenusa s3aepruu. MOMEHT UMITyJIbCa. 3AKOH COXPAHEHUSI MOMEHTA MMITYJIbCA.
Kunernueckas sHeprus Bpamarmerocs: TBEPAOro Tema.

llpaxmuka. OnpeneeHne UMITyJbca TeJId U 3aMKHYTOW cHCTEMBI Tei. [IpumeHnenue
3aKOHA COXpPAaHEHUsS UMIIYJIbCA M BBIYMCICHHE KHHEMATUYECKUX XAPAKTEPUCTUK IS
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peajbHBbIX CUCTEM U MPONLECCOB (B3PBIB, yIap, CTOJIKHOBEHHE). PereHue 3ajady Ha 3aK0H
COXpaHEHUs MOJIHOM MEXAaHUYECKOM YHEPrUuu. BrruuciieHue MOTEeHIHAIIBHOW SHEPTUU TEJIA B
MoJie TSKECTU U ynpyro aeopMupoBaHHOM mpyxkuHbl. PacyeT padotel, MomHoctu 1 KITJ]
pa3IMYHBIX MEXaHU3MOB. DBrplunciieHHEe TapaMeTpoB BpPALATENBLHOTO JIBWKEHUS C
MPUMEHEHUEM 3aKOHA COXpaHEHUs HuMMyJbca. PelieHne KOMOWHUPOBAHHBIX 3ajay Ha
NIPUMEHEHNUE 3aKOHOB COXPAHEHUS B MEXAHUKE.

Paznen 3. MonekynsapHas pusuka

YpoBeHb TMpeabsBICHHS Marepuana oOecleyruBaeT ydYallluMCsl peliarh 3ajaydd
MOBBIIIEHHOTO  yPOBHS  CIIOKHOCTH M JKCIEPUMEHTAIBHO TIPOBEPSITH OCHOBHBIE
3aKOHOMEPHOCTH MOJIEKYJISIPHON (DU3UKH.

OO6yuaroruecs OyayT 3HATh:

OCHOBHBIE TOHATHUS MOJICKYJISPHON (PU3UKHU: TEMJIOBOE JBUIKEHUE YACTHILL
Macchl U pa3Mepbl MOJIEKYJI; UACAIbHBIN Tra3; U30TePMUUYECKUNA, U30XOPHBIN, N300apHbIA U
ananabaTHBIN TPOLECChl; OPOYHOBCKOE JIBHIKEHUE; MOJSIpHAs TEIUIOEMKOCTD; TeMIlepaTypa
(Mepa cpeHell KMHETHYECKON 3HEPruu MOJIEKYJ); HEOOpaTUMOCTh TEIJIOBBIX MPOLIECCOB;
KOJIMYECTBO, TEIUIOTA, BHYTPEHHSS DSHEPIrUs; HACBILICHHBIE W HEHACBIIICHHBIE Mapbl;
BJIQXKHOCTh BO3/lyXa; aHU30TPONHUSI MOHOKPHUCTAJJIOB, KPUCTAJUIMYECKUE U aMop(dHbIE Tena;
yIpyTrue ¥ miacTudeckue aepopmaruy;

OCHOBHBIE  3aKOHbI ~ MOJIEKYJSIpHOM  (U3MKH: OCHOBHOE  YypaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKON Teopuu, ypaBHeHHe MenzaeneeBa-Knanelipona, cBA3b MEXIy
napaMeTpaMy COCTOSIHUS ra3a B M30Ipolieccax, EpBOe U BTOPOE HAYalo TEPMOJUHAMMKH,
ypaBHeHUEe Maliepa, ypaBHeHue [lyaccona;

CYyTh OCHOBOIIOJIATalONINUX OIBITOB MOJICKYJsipHOW ¢u3uku: onbsiToB llTepHa,
Ileppena, Jlamepra, JIxoymsa, Menaeneea u Knanenpona, Illapns, bouns m Mapuorra,
I'eii-JIroccaka, Kapuo u ap.

BO3MOXHOCTH  TPUMEHEHHUS  MOJIEKYJISpHOM  (U3HMKHU:  HCIOJIH30BAHUE
KPUCTAJIJIOB U APYIMX MaTE€pUAlIOB B TEXHUKE, TEIUIOBbIC JBUTATEIM U UX NMPUMEHEHUE HA
TPAHCTIOPTE, B DHEPTETUKE M CEIBCKOM XO3SIHCTBE, METOABl MPOMUIAKTUKUA U OOPHOBI C
3arpsI3HEHUEM OKPYKArOLIEH CPEeIbl;

OCHOBHBIC U3MEPUTEIbHBIC MPUOOPHI MOJCKYIIPHOU (DU3UKH.
OOGyuarornuecs OyayT yMeTh:

IIpaBUJIbHO OIIMCBIBATL H OOBSICHATh OCHOBHBIC SBJICHHUS U IIpOHECCChI
MOJIGKYHﬂpHOI;'I (1)I/ISI/IKI/I, AdaBaTb TOYHBIC OIIPCACICHUA OCHOBHBIX TMOHSTHUI TCPMOJNHAMUKU
I/I306pa)KaTB Ha 4YCPTCKC 3aBUCHMMOCTH OCHOBHBIX TCPMOIMHAMHUYICCKUX

rnapaMeTpoB B U30TIpolieccax;

pemarh 3aJayd Ha pacyeT KOJIMYECTBA BEIIECTBA, MOJISIPHOM MAacChl C
WCIOJIb30BAHUEM OCHOBHOTO YPaBHEHHUS MOJEKYJSIPHO-KMHETUYECKOM TEOPUM Ta30B,
ypaBHeHus MenaeneeBa-KianepoHna, cpelHEl KHHETUYECKOM DJHEPrUU XaOTHYECKOTO
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JIBWKCHUS MOJIEKYJI U TEMIIEPATYpPBhl, [IOBEPXHOCTHOI'O HATSKEHUS )KUIKOCTH U I1apaMETPOB
YIPYIUX CBOMCTB MAaT€PUAIOB;

paccuutbiBath KIIJ[ TemnoBbIX nBuUrateneil, padboTy rasza, BHYTPEHHIOIO
DHEPrUI0 M KOJIMYECTBO TEIUIOTHI B M30IpoLEccaX M aguabaTHOM IpoLiecce Ha OCHOBE
[IEpBOr0 Hayajia TEpMOJAUHAMUKY;

YUTaTh W AHAJIU3UPOBATH  TpauKu, BBIpAXKAIOLUIUME  CBSI3b  MEXKIY
TEPMOJMHAMUYECKUMH TapaMeTpaMM W BBIUHUCIATH paboOTy C MOMOIIbIO rpaduka
3aBHCHMOCTH JABJIECHUS OT 00bEMA;

ONpEeNENATh SKCIEPUMEHTAIBHO IMapaMeTphl COCTOSIHUS Tas3a (TeMIepaTypy,
o0beM M JaBlIEHHE), MOAYJb YINPYrocTH MaTepuana, Kod3(Q(HUIMEHT NOBEPXHOCTHOIO
HATSKEHUS )KUIKOCTEN;

NOJIb30BaThCcsl  (PU3MUECKUMU TpUOOpaMu: TICUXPOMETPOM, TUTPOMETPOM,
TEPMOMETPOM, MEH3YPKOU, MAHOMETPOM;

pemiatb 3aga4u  BBICOKOI'O MW IIOBBIIOCHHOTO  YPOBHA  CIOKHOCTHU  IIO
MOHGKYHHPHOﬁ (1)1/131/11(6 U OJIMMITMAaAHBIC 3a4a4YU.

DopMbl 3aHATHH, UCIIOJIB3YyEMBIE IIPU U3YUYECHUH JAHHOTO pa3jiela:
JeKUMOHHAs; MHANBUyalIbHAs pab0Ta; rpymnmnoBas padora;

UHAUBUAYaTbHAs KOHCYJbTAIMS; TPYNIOBask KOHCYJbTaIlNS;
KOHTpOJIbHAs paboTa;

Tema 3.1. MonekynsipHO-KHUHETUYECKAS] TEOPUS

Teopusi. OCHOBHBIE MOJOKEHUSI MOJEKYJIIPHO-KMHETUYECKOW TEOPUU U UX ONBITHBIC
obocHoBanus. Jluddys3us u OpoyHOBCKOE NBMKEHHE. B3anMmoieiicTBHE aTOMOB M MOJICKYJT
BemiecTBa. Macca u pasmepsl Mojekyn. IlocrosHHas ABoraapo. JluHaMudeckue H
CTaTHUCTHUYECKHE 3aKOHOMEPHOCTU. BeposTHOCTH cOOBITHS. MUKpPO- M MaKpOOMHUCaHUE
¢uznueckux cucreM. Cpennue 3HaUeHUs GU3NYECKUX BeTWYNH. Pactipenenenue kak crnocod
3aJaHusl cocTosiHUA cucteMbl. Pacnpenenenue Makceenna u bonbumana. OnbiT IltepHa,
Ileppena, Jlamepra. Uneanbublii ra3. OCHOBHOE YpPaBHEHUE MOJICKYJISIPHO-KHUHETHYECKON
TEOpUU HJIeaTbHOTO ra3a. TeMmepaTypa u ee usmMepenue. AOCONIOTHBIA HYb TEMIIEPATYypPHI.
YpaBHEHHE COCTOSIHUS MJICAJbHOIO ras3a KakK CIEICTBUE OCHOBHOIO YpaBHEHUS
MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM Ta30B M €ro 4YacTHhIE CIy4ah JUISI ITOCTOSIHHOM
TEMIIEpaTypbl, HOCTOSHHOTO 00bEMa U OCTOSIHHOTO JlaBlieHus. PeasibHble Ta3bl. Y paBHEHHE
Ban-gep-Baansca. Cpennsiss anuHa cBoOogHOro mpoOera. ArperatHble COCTOSHHS H
¢dazoBbie mepexoanl. HachlllieHHbIE W HEHACHIIICHHBIC Tapbl. 3aBUCUMOCTH JaBICHUS H
IJIOTHOCTH HACBIIIEHHOIO0 Mapa OT TeMIIepaTypbl. 3aBUCUMOCTb TEMIIEPATYpPhl KHIIECHUS
XKUJIKOCTH OT naBineHusd. Kpuruueckas temmeparypa. da3zoBble mepexonbl W Auarpamma
cocTosiHMs BemiecTBa. IIpormecchl KOHAEHCAMKW W HWCHApeHWs B NOPUPOJIE U TEXHHUKE.
Brnaxnocte Bo3ayxa. Touka pocel. Ilcuxpomertp. ['mrpomerp. CBOWCTBa IMOBEPXHOCTH
xunakocter. lloBepxHoctHass oHeprus. [loBepxHocTHOe HaTshkeHue. (CMauMBaHHE.
Kamumnsapusle  gBnenus.  CTpoeHHE  KPUCTALIOB.  AHU30TPONMUS  KPHUCTAJUIOB.
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[Honumopdusmbl. MOHOKpUCTAIUIIBL W MOJUKpUCTAIUIBL.  [IpocTpaHCTBEHHas pelieTka.
OnemeHTapHas suerika. Cummerpust kpuctamio. Jledekrsl B kpuctauiax. OOpa3oBaHue
KPUCTAJJIOB B IPUPOJE U MONTYyYeHUE UX B TexHHUKE. CIIOCOOBI yIpaBIeHUSI MEXaHUYECKUMHU
cBoiicTBaMu TBepAbIX Tei. [loHsATHE 0 XKUAKUX KpucTaax. AMop¢Hsle Tena. edpopmarum.
Hanpsixkenne. Mexanuyeckue  CBOWCTBA  TBEPABIX  TeEI:  YIPYrOCTh, IPOYHOCTH,
IUJACTUYHOCTh,  XpYyNKoCTh. Jlmarpamma pactsbkeHus. Co3gaHue  MaTepHaoB  C
HEO0OXOIUMBIMU TEXHUUYECKUMHU CBONCTBAMH.

IIpakmuxa. PacdyeT MUKPOCKOIIMYECKUX U MAKPOCKOIIMYECKUX IMAPAMETPOB PEATBHBIX
cUCTeM (CKOpPOCTb MOJIEKYJ, TeMmIeparypa, [aBJIE€HUE, KOJUYECTBO BEIIECTBA, YHCIIO
Mmoliekyn). Pemienne 3amau Ha ypaBHeHue MenpeneeBa- KnaneilpoHa M ra3oBble 3aKOHBI.
[TocTpoenue rpaduKoB U30MPOIIECCOB U UX aHANM3. BbruuciieHne mapaMeTpoB XUAKOCTEN U
TBepAbIX Ten (Moayns FOwra, ymiuHeHuss ne@OpMUPOBAHHOIO Tena, Kod3(pdulMeHTa
MOBEPXHOCTHOI'O HATSKEHUS, BIAXKHOCTH BO3AyxXa U Jp.). PelieHune KayecTBEHHBIX H
pacyeTHbIX 3aJa4 Ha KalWUISIpHBIE SIBIIEHUS M (a30Bble NEpexojibl, aHAIU3 (Ha30BBIX
IUarpamm.

Tema 3.2. TepmoanHaMuKa

Teopus. TepMoaHAMUYECKUHN TTOIXO0] K U3yUYCHHIO (DU3UUECKUX MPOIIECCOB.
TepMoauHaMUUYECKHUE MapaMeTpbl COCTOSIHUS Tenna. BHyTpeHHsisi sHeprusi tena. Ilepsoe
Ha4yajo TEepMOJAMHAMUKHU. TepMOoIMHAMUYECKOe OmNucaHue (a3oBBIX TMEPEXO0B, aHAIU3
(ha30BBIX MPEBpAIICHUI C DHEPreTHUYECKONW TOukHM 3peHus. Pabora umieanpbHOTO rasa mnpu
u3MeHeHnn obObema. [IpuMmeHeHHe TMepBOro Hayajga TEPMOJUHAMUKH K Pa3IMIHBIM
TEIJIOBBIM TIpOlleccaM, COBEpIIAeMbIX HaJ HACIbHBIM Ta3oM. AuWabaTHBIA IIporiecc.
TennoeMKOCTH Ta30B MPH MOCTOSHHOM JIaBJICHUU W IMOCTOSSHHOM OOBeMe. TermoeMKOCTh
TBEPABIX TeJ. TernoBble MamuHbl. [IpyHOMI HEHWCTBUS TEIUIOBBIX ABUrareneu. Lluki
Kapuo. KIIJI TeroBoro aBurarenss U IMyTH €T0 MOBBIMICHUSA. J[BUTraTeslb BHYTPEHHETO
CrOpaHusl.

[TapoBas u razoBas TypOuHBI. PeakTUBHBIC ABUTATENH. XOJIOIUIbHBIC MAIIMHBIL. Poih
TEIJIOBBIX MAalIMH B Pa3BUTUU TEIUIOPHEPre€TUKH U TPAHCNIOPTA. TeIyioBble MAallMHBI U
oxpaHa mnpupoasl. OOpaTtuMple W HeoOpaTHMBIEC Mpolrecchl. HeoOpaTuMOoCTh TEITOBBIX
poreccoB. BTopoil 3aK0H TEPMOJIMHAMUKA U €r0 CTATUCTHYECKUIA CMBICIL.

Ilpaxmuka. Pacuer TEpMOAMHAMUYECKHUX IapaMETPOB PEAJbHBIX CHUCTEM B
pPa3IUYHBIX  COCTOSIHUAX. TepMoIMHAMUYecKWil aHaiu3  (a3oBbBIX  MPEBpALICHHIA.
DHepreTMYeckrue  COOTHOUIEHUS  MpU  UCHapeHuH  (KOHAEHCAlMW),  IJIABJICHUU
(kpuctamnuzanuu) BeulecTna. [IpumMeHeHre nepBoro Hayajga TEPMOJUHAMUKHA K OMUCAHUIO
MPOLECCOB HAJ HJICAIBHBIM Ta30M, pacyeT IMapaMeTpoB Tra3a B OTHX MPOILECCax.
Boruncnenune KIIJ[ TennoBbIX MamuH (B TOM YHCIE€ M HICAIBHBIX), paOOTaIOMIMUX IO
pa3nu4HbIM LMKIaM. KadecTBEHHBbIE 3ajauyd HAa BO3MOXXHOCTb- HEBO3MOYKHOCTbH CO3JaHUS
«BEYHOTro ABuratens». Pacuer a3 PekTuBHOCTH padOThl XOJOAMIBHBIX YCTAHOBOK.
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Paznen 4. Dnexrpoaunamuka

VYPpOBEHb MPEIbsIBICHUS MaTepralia 00SCIIEUMBACT YYAIMMCS BO3MOYKHOCTD PEIIaTh
3a]]aud TOBBIIICHHOTO YPOBHS CIIO)KHOCTH M OKCIEPUMEHTAIBHO IMPOBEPSITh OCHOBHBIC
3aKOHOMEPHOCTH DJICKTPUYECTBA M MarHeTH3Ma, a TakkKe KOJIeOATENBHBIX W BOJHOBBIX
IPOLIECCOB.

OO6yuaroruecs OyayT 3HATh:

OCHOBHBIC TOHSITHUSL JJEKTPUYECTBA M MATrHETU3MA: JJICKTPUUYECKUM 3apsi,
ANIEKTPUUYECKOE U MATHUTHOE MOJIs, HAMIPSHKEHHOCTh, PA3HOCTh MOTEHIIMANIOB, HAMPSKEHUE,
AIEKTPOEMKOCTb, AUAICKTPUUYECKAsl MIPOHUIIAEMOCTb, CTOpOHHUE cwibl U DJIC, MarHuTHas
WHJYKIUSI, MATHUTHBIA TIOTOK, MarHUTHAsl MPOHHUIIAEMOCTh, HAIPSIYKEHHOCTh MAarHUTHOTO
HOJIS.

OO6yuaroruecs OyayT yMeTh:

[MpaBUJIBHO OIMUCBIBATH U OOBSCHATH OCHOBHBIE SIBJICHUS U IMPOHCCChI
QJICKTPOAVMHAMUKHU, NaBATh TOYHBIC OIMMPCACICHNA OCHOBHBIX MOHATUMN QJICKTpOMAarHeTu3ima.

DopMbl 3aHATHI, UCITOJIb3YEMbIE NTPU U3YUYEHUH JAHHOTO pas3jiena:

JICKIIMOHHAS ; UHIWUBUTyaJIbHAS
paboTa; rpynmnoBas padoTa;
VHIUBHyalIbHAS KOHCYIbTAIIHS;
IPYIIOBasi KOHCYJIbTAIS; HTOTOBBIH
TECT.

Tewma 4.1. DnexrTpuyeckoe mnosie

Teopusi. 3aKOH COXpaHEHUS IEKTPUUECKOro 3apsiaa. ToueuHblil U pacnpeaesieHHbIM
3apsiabl. 3akoH Kynona. Dnektpuueckoe mnose. HanpsixkeHHOCTh. JIMHUM Hanpsi>KEHHOCTH.
DNEKTpUUECKOE I0J€ TOYEUHBIX 3apsaoB. OgHOpoaHOoe »iekrpuueckoe rmose. IloTok
HAIPSKEHHOCTU 3JIeKTpuueckoro mnoiid. Teopema ['aycca m ee mpuMeHeHHe Uisl pacuera
ANEKTpUUECKUX ToJied. PaboTa »IeKTpUYECKOTO MO TpU TEPEeMENICHUU 3apsoB.
[Norenuuan. Hanpsbxkenue. CBsA3b MEXAY HAPSKEHUEM U HAIPSHKEHHOCTHIO. [IpoBOIHUKY B
ANEKTPUUYECKOM TMO0Jie. OJEKTpUYECKass €MKOCTh. OJEKTPUUECKas E€MKOCTh IIJIOCKOIO
KOHJIeHcaTopa. JlupnekTpuyeckass MNPOHULAEMOCTb. OJHEPrusi AJIEKTPUYECKOrOo  MOJIS.
[InoTHOCTE 3HEpruu. JMANEKTPUKU B DIEKTPUYECKOM MoJIe. MexaHu3M MOJIsSpU3aluu
JTUDIIEKTPUKOB. ODJEKTPETHI M CETHETOANEKTpUKH. [IbezoanexkTpuueckuii 3hdexT u ero
HCIMOJIb30BAHUE B TEXHUKE.

Ilpakmuka. PelieHue KadyeCTBEHHBIX 3a7ad IO DJJICKTPOCTATHKE (JIEKTpU3AIus,
npoBosAmKe chepnl), 00BICHEHHE HAOIIOTAECMBIX AJICKTPUYECKUX sIBICHUN. PacdeT cuuibl
B3aUMOJICHCTBHUS DJICKTPUUECKUX 3aps/IOB, €MKOCTH, 3apsjia M DHEPruM KOHJEHCATopa.
[Toctpoenne rpaduKOB 3aBUCUMOCTEH SJCKTPUYECKUX IMApaMeTPOB 3apsHKEHHBIX TEJNI OT
KOOpJIMHAT.
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Tema 4.2. 3aK0HBI TOCTOIHHOTO TOKa

Teopus. YcnoBus CyneCTBOBaHUS MOCTOSIHHOTO TOKa. CTallMOHAPHOE 3JIEKTPUUECKOE
noje. OJEKTPUYECKHUE IENU C MOCIEAOBATEIbHBIM M TapauIeIbHBIM COECIUHECHUSIMHU
IIPOBOJTHUKOB. DJEKTPOABWKYyIIas cuia. 3akoH OMa i1 HEOAHOPOAHOIO y4acTKa LENH U
s nonHou nenu. [lpaBuna Kupxroda. Pacuer pa3BeTBIEHHBIX JJIEKTPUUYECKHUX IICTIEH,
CMEIIAaHHBIX COEAWHEHUN MPOBOAHUKOB. IIIyHTBI M [IOMOJHUTEIBHBIE COMPOTUBIICHUS.
Pabota u MontHocTh TOKa. 3akoH J[xoyms-JleHna.

OneKkTpuueckuid TOK B MeTauaXx. OCHOBHBIE MOJIOKEHUS DJIEKTPOHHOW TEOPUHU
MIPOBOAMMOCTH  MeTauioB. CKOpPOCTh  YNOPSAJOYEHHOIO JBHKEHHUS DIIEKTPOHOB B
IPOBOJHUKE. 3aBUCHUMOCTb COIPOTUBIEHHUS OT TeMIeparypsl. (CBepXHpOBOANMOCTD.
ONEeKTpUYEeCKuid  TOK B IOJYNPOBOJHHUKAX. DIeKTpUYeCKast IPOBOJIMMOCTH
NOJYIPOBOAHUKOB M €€ 3aBHUCHUMOCTb OT Temmeparypbl U ocBelleHus. CoOCcTBeHHass u
npUMecHasi IPOBOAMMOCTD MOJIYNPOBOAHUKOB. TepMo- U GOTOPE3UCTOPHI.
DNEeKTpOHHO-ABIpOYHBIN nepexod. [lomynpoBoauukoBbii auon. Tpansucrop. Ilpumenenune
NOJYIIPOBOAHUKOBBIX MpubopoB. Tpurrep kak snemeHT DOBM. HHTerpajibHbIE CXEMBI.
DNeKTpoHHas 3Muccud. BoibT-ammnepHas XapakTepUCTHKA IHOJA. DJIEKTPOHHbBIE ITYYKH U
UX CBOMCTBA. DJIEKTPOHHO-TyueBasi TpyOKa. DIEKTPUUECKHUI TOK B paCTBOpax M pacruiaBax
ANEKTPOJIUTOB. 3aKOH JyekTposn3a. OrnpeneneHue 3apsiaa  3JeKTpoHa. I[IpumeHeHue
EKTPOIN3a B TEXHUKE. OJEKTPUYECKMH TOK B rasax. HecamocrosTensHeli U
CaMOCTOSTEIIBHBIM pa3psabl B raszax. Buuabl caMOCTOATENBHOro paspsaa (TJICHOIIHM,
UCKPOBOM, KOPOHHBIN, AyroBoi). [Tonstue o mnazme. MI'/[-renepaTop. DaeKTpUUECKU TOK
B BakyyMe. BakyyMHBI AM0J M TpuUOA. DNEKTpOoHHO-nydeBas TpyOka. OmbiTr Modde-
Musnukena.

Ilpakmuka. PacdeT CONPOTHUBJIEHUS MOCJIECAOBATEIbHOTO, MapauiebHOTO U
CMEIIIaHHOTO COCAMHEHMS MPOBOJHUKOB. BhIYuCIICHHE TaeHUs HANPSKEHUS, CUJIBI TOKA,
BBIJIEIISIEMONM MOIIHOCTH B IIENIM ITOCTOSHHOI'O TOKa. PacyeT CIOXHBIX IIENEN C IMOMOIILIO
npaBun Kupxroda. I[loctpoenne u aHaau3 BOJbTa-aMIIEPHBIX XapaKTEPUCTHUK PE3UCTOPOB,
PacTBOPOB U MOJYIPOBOJHUKOB.

HToroBoe 3ansTue

KountponbHas padora.
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VYueOHbIi (TeMaTUYeCcKuil) miad. 2-i roj1 00yueHus

No HaumenoBanue KonnuectBo qacos ®opmbl
/1 pasneina, TEMBI Bcero Teopus [Ipaktn xa aTrecTanuu/
KOHTPOJIS
BBoaHoe 3anaTtue 2 2
Pasnen 1. MaremaTuka B 30 8 22
¢u3znueckux mporeccax
1.4. | Tpuronometpus 6 2 4 KOHTPOJTbHBIH
TECT
1.5. Jlorapudgmuyeckas 8 2 6 KOHTPOJIHHBIM
U TECT
nokasarejbHas
byHKIIMHN
1.6. | IIpousBogHas 8 2 6 KOHTPOJIBHBII
TECT
1.7. | Murerpan 8 2 6 KOHTPOJIbHBIN
TECT
Pasznen 2. 52 12 40
DeKTpoIMHaMHKa
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2.1. | MaruuTHoe 1oJie 14 4 10 KOHTPOJIbHbII
TECT
2.2. | DneKTpoMarHuTHAs 18 4 14 KOHTPOJIbHBIM
WHTYKIIHS TECT
2.3. | DIeKTPOMArHNUTHEIE 20 4 16 KOHTPOJIHHBIM
KOJIeOaHUs U BOJIHBI. TeCcT
Paznen 3. Ontuka u 58 16 42
KBaHTOBas (pU3HKa
3.1. | BonHoBas onTuka 14 4 10 KOHTPOJIbHbIN
TECT
3.2. | T'eomeTpHuyeckas 14 4 10 KOHTPOJIbHbI
OTITHKA TecT
3.3. | ®usuka aroma 14 4 10 KOHTPOJIbHbIIA
TECT
3.4. | duzmka aTOMHOTO 16 4 12 KOHTPOJbHBIN
spa TeCT
HroroBoe 3aHdATHE 2 2 KOHTPOJIbHAS
paboTta
Bcero 144 38 106

Copep:xaHue yu4eOHOro (TeMaTH4YeCcKoro) IJjaHa.

2-1i o1 00yUeHHUSI

BBoanoe 3ansiTue. Beegenue B [Iporpammy. MHCTpyKTaX 10 TEXHUKE 0€30MMaCHOCTH.

Pa3jnen 1. MaremaTuka B GU3HYECKUX IIPOIIECCax.

YpoBeHb  MpeabsSBICHUS ~ Marepuaia  OOecleyrMBaeT  ydalluMcsi  CTPOUTH
MaTeMaTu4decKkue MojJenu (U3HUECKHX TMPOIECCOB, a TaKXKE IMOJIy4aTh HEOOXOIUMbIE
3HAUEHUS M 3aBUCUMOCTH (U3MYECKUX BEIUYHMH, IOCPEACTBOM pEIICHUS Pa3IUdIHBIX
ypaBHEHUI1, HEPABEHCTB M aHAIN3a rpauKoB.

OO6yuaroruecs OyayT 3HATh:

- OCHOBHBIE COOTHOLICHUSI B TPEYrOJBbHUKE M TPUTOHOMETPUYECKUE TOXKAECTBA,
dbopMyIBI IPUBEACHUS M 3HAYCHUS TPUTOHOMETPUICCKUX (QYHKIUN JUTsI pa3IMYHBIX YTIIOB;

CBOMCTBA JIOTapU(PMUIECKON U MOKA3aTENHbHOU (PYHKINH U UX TpaduKy;

METOJIbI PEIICHUS JTOTapuMUYECKUX U TIOKa3aTeIbHBIX YPABHCHUH (HEPaBEHCTB);

MOHSATHS MPOU3BOAHON U IEPBOOOPA3HOIL;
OCHOBHBIE (popMyJibl AU DEepeHITMPOBAHUS U HHTETPUPOBAHUSI.

OOGyuarormuecs OyayT yMETh:

- MpeoOpa3oBbIBATH TPUTOHOMETPUUECKUE BBIPAXKEHUS U BBIPAKEHUS, COAEpIKAIlIHe
norapudmei;
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- pelaTth NpOCTEHIINEe TPUrOHOMETPUUYECKHE, MOKa3aTeNIbHbIE U JOrapu(pMUYecKue
YPAaBHEHHUSI U HEPABEHCTBA;

- HAXOIWUTh TMPOU3BOJHYIO, a TaKKe TPOMEKYTKHM 3HAKONOCTOSHCTBA H
MOHOTOHHOCTH Pa3JIMYHBIX ()YHKIIHI;

- peuaTh 3KCTpEeMaJIbHbIE 3a]Ja4l METOJaM1 MAaTEMAaTUYECKOTO aHAJIN3a;

- HaxOJuTh MEpBOOOpa3HyI (MHTErpajl) PazIUYHBIX AIIEMEHTAPHBIX (QPYHKUUN U
IJIOa(b KPUBOJIMHENHOMN TPAIlEUH.

DopMbl 3aHATHH, UCIIOJIB3YyEMBIE IIPU U3YUYECHUH JAHHOI'O pa3jela:

- JIeKUMOHHAs;

- TMPaKTUKYM IO PEIICHUIO 33]1aY;

- nabopartopHas pabora;

-  UHAWBUIyalbHas paboTa;

- rpymnmoBas pabora;

- WHJMBHJyaJbHAsl KOHCYJIbTaIUS;

- TpYIIOBas KOHCYJIbTAIIUS;

- KOHTPOJIbHBIH TECT.

Tema 1.4. Tpuronometpus

Teopusa. I'paduku TpuronoMmerpudeckux (yHkuuit. OOpaTHbIE TPUTOHOMETPUUECKUE
¢yHkiuu. TpuUroHOMETpUYeCKHE YpaBHEHHUS. BuAbl TPUrOHOMETPUYECKUX YypaBHEHHIA,
OCHOBHBIE METOJbI UX perieHus. OTOop kKopHeil. 3anuch perieHus. TpuroHoMeTpudecKue
HEPaBEHCTBA.

llpakmuxa. [TocTpoenue rpaduKoB TPUTOHOMETPUYECKUX b yHKIHA.
[Ipeobpa3oBaHue BBIpAKECHUM, COJEpKAIIUX OOpaTHbIC TPUTOHOMETPUYECKHE (YHKIIUH.
Pemenue TpUroHOMETPUYECKUX YPaBHEHUW M HEPABEHCTB PA3NMUHBIMU MeTomamu. OTOOp
KOpPHEN TPUTOHOMETPHUUYECKUX YPABHEHUM.

Tema 1.5. Jlorapudmudeckas u mokazarenabHas QyHKIIUH

Teopus. lloxazatenpHass QyHkIMS ©u ee cBoiicTBa. Jlorapudmel, cBoicTBa
norapudmoB. Jlorapudmudeckas GyHKMs W ee cBoicTBa. IloTeHIHMpoBaHWE U
norapudmMupoBanue. Pa3znudHbie cIOCOOBI PENICHHS MOKA3aTEIbHBIX W JIOTAPUPMUIECKUX
ypaBHEHHUU. YpaBHEHMs, CBOJAIIMECS K IMOKa3aTeIbHbIM U jorapudmuyeckum. CUCTEMBI
ypaBHeHMI1. HepaBeHCTBa, cofeprkaiire moka3areabHble U Jorapudmudeckue GyHKITUH.

Ilpaxmuxa. TlpeoOpa3oBaHue BBIpAXEHUHU, coxepxammx Jorapudmel. Pemenue
MOKa3aTeJIbHbIX YpaBHEHUW U HepaBeHCTB. HaxoxaeHue o0macTu  omnpenesieHus
norapumuyeckux ypaBHeHHU. Pemienue norapudMuyeckux ypaBHEHUNW U HEPABEHCTB.
Meton  pamumonanuzauuu. Vcnonb3oBaHue — CBOMCTB  (PYHKUMI  OpU  peUICHUU
Jorapu(MUYECKUX U NMOKA3aTeNbHBIX YPAaBHEHUN U HEpaBeHCTB. CHUCTEMBbI ITOKA3aTEIbHbBIX U
norapuMUYECKUX YpaBHEHUH.
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Tema 1.6. [IpousBogHas

Teopus. CxopocTh NpoOTEKaHHs mpouecca. MrHoBeHHas ckopocTb. KacarenbHas k
rpapuxy ¢yuknuu. Ilonatue o mnpenensHoMm mnepexone. Ilpemen, ero cBoMCTBa,
3ameuarenbHble  npenensl.  I[lpousBoanas.  Juddepenuman.  HenpepslBHOCTH U
mupdepenuupyeMocts (yHkiuil. IlpaBuna BeluMCHEHUS TPOU3BOAHBIX. IIpom3BojnHbIE
pasnmuuHbix ¢GyHKIUA. BTopas mnpousBogHas; ee MexaHWYeCcKHi cMbIci. [Ipou3BojHbIe
BBICIIIUX TMOPSJKOB. YpaBHEHUE KacarelbHOW K rpaduky ¢yHkuuu. [IpunoxeHue
Mpou3BOJHON K ucchenoBannio ¢GyHkiui. MccinenoBanue ¢GyHKIIMM HA MOHOTOHHOCTb.
JlocTaTouHoe ycioBue sKkcTpemyma. HamOonbliiee U HauMeHbIlee 3HaA4eHUS (PYHKIUM Ha
OpOMEXYyTKe (KOHEUHOM M OeckoHeyHOM). Mcrnosib30BaHHe MPOM3BOJHOM B (PU3MYECKHUX
3a7a4yax.

HpaKmuKa. Pemenue 3a/1a49 Ha HaXOXKICHHC IIPCICIIOB. HaXO)KIICHI/IC IMPOU3BOAHBIX
MPOCTBIX © CJIOKHBIX q)YHKHI/Iﬁ Pemenue 3aJa4 Ha HCCICAOBAaHUC (l)yHKI_[I/II‘/’I Ha
MOHOTOHHOCTh. PelnieHue 3aa49 Ha HAXO0XKJICHUC IJSKCTPCMYMOB q)yHKIII/Iﬁ HaXO)K}IGHI/Ie
ACUMIITOT Fpa(l)I/IKOB. Pemenue 3aJa4 Ha HaXO0XICHHUC HauOOJIBIIIETO W HaWMEHBIIIETO
3HA4YCHUA (I)YHKIII/II/I Ha OTPE3KC, pCIICHUC 3d/1a1 Ha OIITUMHU3AIIUIO.

Tema 1.7. Unterpan

Teopusa. llepBooOpa3Has u ee cBoictBa Heomnpenenenusiii unterpan. IlpaBuia
HAXOXJACHUSI TIEPBOOOPA3HBIX, HEMOCPEICTBEHHOE WHTEIPUPOBAHHE, UHTETPUPOBAHUE T10
4yacTsM, MoJcTaHoBKa. [lnomanbs KpuBOoJdMHEHOW Tpanenuu. OnpeneneHHbId WHTErpail U
ero coiictBa @opmyna HeroTona-JIeitonuna. [IpubmmkeHHOE BBIUUCICHUE OMPEIeIeHHBIX
uHTerpanoB. llpumokenuss uHTerpanoB. Boluucienwe  1wiom@azei uW = 00BEMOB
reoMmeTpudeckux ¢uryp. Mcnonb3oBanue uHTErpana B PU3NYECKUX 3a7adax.

Ilpakmuxa. Pemenne 3aga4 Ha HaxOXJICHHE IepBooOpa3Hoi. HaxoxmeHue
UHTErPAJIOB  Pa3IWYHbIMU MeTojaMHu. PelleHne 3agad Ha BBIUKCICHHE ILUIOMIAAU
KPUBOJMHCHHOW Tpamenuu, Ha HaXOoXJAeHHEe OOBEMOB T'€OMETPHYECKHUX Tell. PemeHue
du3nuecKkux 3a/1ay Ipy MOMOIIM UHTErpana.

Pazgen 2. DnekTpoauHaMuka

YpoBeHb TIpeAbSBICHHS Marepuana oOecleunBaeT ydyalluMmcsl pemiaTh 3aJadu
MOBBIIIEHHOTO  YPOBHS  CIIOKHOCTH U JIKCIEPUMEHTAIBHO TMPOBEPSATH  OCHOBHBIC
3aKOHOMEPHOCTH JJIEKTPUYECTBA W MarHeTu3Ma, a TakKe KoJeOaTelbHbIX M BOJHOBBIX
MIPOLIECCOB.

OO6yuaronuecs OyAyT 3HaTh:

- OCHOBHBIC TIOHSTHUS TEOPUM  JJIEKTPOMATHUTHBIX  KOJEOAHWl ¥  BOJH:
AJIEKTPOMArHuTHasE  WHAYKUUS;  CaMOUHAYKIUS, HWHAYKTUBHOCTb, CBOOOJHBIE U
BEIHY)KJIEHHBIE KoleOaHus; KoneOaTenbHBI KOHTYp; TEPEMEHHBIH TOK; PE30HAHC,
AJIEKTpOMAarHuTHas BOJHA; UHTepdepeHius, aucnepcus, Audpakius, TOJISpU3aLUS
3JIEKTPOMAarHUTHBIX BOJIH;

- OCHOBHBIC 3aKOHBI JJIEKTPHUYECTBA M MarHetusma: 3akoH KyioHa, 3akoH
coXpaHEeHHMs 3apsja, 3akoH OMa sl HeOJHOPOAHOW M MoJIHOW 1ienu, npasBuia Kupxroda,
3akoH bno-Cagapa-Jlannaca;
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- OCHOBHBIC 3aKOHBI TCOPHUHU IBJIICKTPOMAIHUTHBIX KojaeOaHMii ¥ BOJH: 3aKOH
BHCKTpOMaFHHTHOfI HHAYKOWH, 3aKOHBI OTpaXCHHA, IMIPCIOMJIICHUSA W  IIOIJIOIICHUSA
QJICKTPOMAIrHUTHBIX BOJIH, IIOCTYJIATbl TCOPHUU OTHOCHTCIIBHOCTH,

- CyTh OCHOBOIIOJAraloOlMX OIBITOB AJEKTPOJWHAMHUKU: ONbITOB DdpaHkinHa,
Bonbtel, Kynona, Oma, AMnepa, @apanes, ['epua;

- BO3MOXXHOCTHU MPAKTHUYECKOT'0 MPUMEHEHHUS SIBJICHUN U 3aKOHOB 3JIEKTPOIMHAMUKHU:
ANEKTPOU3MEPUTEIbHBIE MPUOOPHI, MAarHUTHAS 3alIUCh 3BYKa, 3JIEKTPOHHO-JIy4eBas TpyoOKa,
MOJIYIPOBOJHUKOBBIN JTHOJ, TEPMOPE3UCTOP, TPAH3UCTOP, T'€HEPATOp MEPEMEHHOTO TOKa,
cxeMa paauoreneOHHOM CBS3U, UHIYKIMOHHAS CBapKa, TPAHC(POPMATOPHI;

- OCHOBHBIE  H3MEPUTENIbHbIE  MPUOOPHI  BIEKTPOJMHAMUKH:  ocluiorpad,
MYJIBTUMETP, TEPMOPE3UCTOD;

- METOJIbI PEIICHUS OJIMMITHATHBIX 3a/1a4 10 3JICKTPOIMHAMHUKE.

OO6yuaronuecs OyayT yMeTh:

- TPaBWIBHO OIKMCHIBATH W OOBACHATH OCHOBHBIC SIBJICHHUS M IPOIIECCHI
AJICKTPOANHAMUKH, J1aBaTh TOYHBIC OMPE/ICICHUS OCHOBHBIX IMOHATHN AJICKTPOMarHeTU3Ma;

- pemaTh 3a/aud Ha 3aKOH COXPAHEHMs AJIEKTPUUYECKOro 3apsna, 3akoHbl KyiloHa,
Owma, npasuna Kupxroda, JleHia, 3aKkoH 3J€KTpOMarHUTHOW WHAYKIIMW, Ha JIBHOKCHUE H
PaBHOBECHE 3aPSIKEHHBIX YACTHUIL] B DJICKTPUUYECKOM U MAarHUTHOM MOJISX;

- BBIYHUCIEITH HAIIPSKCHHOCTDb, HAIIPAKCHHUC, CHUIIY TOKA, pa60Ty QJICKTPUYICCKOT'O
IMoJIsA, JJICKTPOCMKOCTHb, MAIHUTHYIO HHAYKIUIO, CHUIIY HopeHua, Cuily AMnepa, a TaKXKC
mapamMeTphbIl K0JIEOATEJIbHOTO KOHTYpa U BHGKTpOMaFHI/ITHOﬁ BOJIHBI,

- U300paXkaTh U YUTATH PJECKTPUUECKHUE TIENTH, 3aBUCUMOCTHA OCHOBHBIX
napaMeTpoB KoyieOaTeIpHOr0 KOHTYpa OT BPEMEHH;

- CTPOUTH BEKTOPHBIE TUATrPAMMBI SJIEKTPUUECKUX KOJIeOaHU;

- OMpPEACIATh IKCIECPUMEHTATBHO MapaMeTPhl JICKTPUICCKUX IIeTIeH, IPOBEPITh HX
UCTIPAaBHOCTH;, M3MEPATH MapaMeTphbl ICKTPUYSCKOTO M MArHUTHOTO MOJICH; MOJydaTh Ha
ociiorpadge KapTUHY IEKTPUIECKUX Koyiebanuit u ¢purypsl Jluccaxys;

- TONB30BaThCs  (pU3MYECKUMU  TpUOOpaMH:  aMIIEPMETPOM,  BOJBTMETPOM,
MYJIBTUMETPOM, OCIUIUIOTPaOM, TEHEPATOPOM IIEKTPUIECKUX CUTHAJIOB,

- pfliaTb 3agadd II0 JJICKTPHUYCCTBY, MArHCTHU3MY, KOJIECOAHHMSIM ITOBBLIIIIEHHOI'O
YPOBHA CIIOXKHOCTH K OJIMMITMATHBIC 3aa49u.

DopMbl 3aHATHH, UCIIOJIB3YEMBIE IIPU U3YUYECHUHU JAHHOTO pa3Jielna:
- JIEKIUOHHAs;

- WHAUBHAYyalIbHas paboTa;

- rpymnmnosas paborta;

- WHJIMUBUAYaJIbHAasl KOHCYJIbTAlUS;

- TpYyNIIOBAsk KOHCYJIbTALUS;
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- WUTOTOBBIA TECT.

Tema 2.1. MarautHoe nosue

Teopusa. MarsutHoe B3aMMOJEHUCTBUE TOKOB. MarHutHoe Ioje Toka. MarHurtHas
MHAYKUUA. JIMHUM MarHUTHOM MHAYKUMU. MarauTtHbeii notok. Cuna Amnepa. [IpuHuun
JNEUCTBUSL  DIEKTPOM3MEPUTENbHBIX MpubopoB. ['pomkoroBoputens. Cuia JlopeHia.
JIBUKEHUE DIEKTPUUECKUX 3apsAIOB B DJIEKTPUYECKOM U MATHUTHOM MOJISX. Y CKOPUTEIH
3apsbKeHHBIX YyacThil. Macc- cniektporpad. MarHuTHble CBOMCTBA BEIIECTB. DJIEKTPUUECKUI
JIBUTATEJIb TOCTOSIHHOT'O TOKA.

IIpakmuxa.  BpluucieHMe UWHAYKUMM  MArHUTHOTO  TOJISL  JUIS  Pa3IM4HOM
KOH(UTrypauuu npoBoAHUKOB. PacueT cuibl Amnepa u JlopeHiia, mapamMeTpoB TPaeKTOPUU
3apsKEHHBIX YacTHUI] B MarHUTHOM ToJie. KauecTBeHHOE ONMCAaHUE SIBIICHHM, CBSI3aHHBIX C
MAarHUTHBIM IIOJIEM B BEILIECTBE.

Tema 2.2. DnexTpoMaraHuTHas MHIYKIUS

Teopusa. SIBnenue snexkrpoMarHUTHOW MHAYKIUHU. DC uaaykuuu. MHIYKIMOHHOE
AJIEKTPUYECKOE MOJie. 3aKOH dJeKTpoMarHuTHOW uHAaykiuu. [lpaBuno Jlenua. Buxpepoe
ANEKTPUUYECKOE MMOJIe. DIEeKTpouHaMuIecKuii MUKpodoH. CamonHAyKIMsa. MHIYKTUBHOCTD.
Binusinue cpenbl Ha MHAYKTUBHOCTb. DHEPrusi MarHUTHOro mnojig. ILIoTHOCTH 3HEpruw.
OTHOCHUTEIBHOCTD JIEKTPUUYECKOTO U MAarHUTHOTO 1MoJieil. [[MOTHOCTh SHEPrur MarHUTHOTO

noJist. DIEKTPUIECKUN TEHEPATOP
MOCTOSIHHOTO TOKa.

Ilpaxmuxa. PenieHne KadyeCTBEHHBIX M PACUETHBIX 3a/ad MO SJIEKTPOMArHUTHOMN
uHaAykiuu. Boeruucnenne D2JIC  caMOMHIYKIWH, DSHEPrUM 3apsDKEHHOM KaTyIIKH |
MarHUTHOTO TTOJIS.

Tema 2.3. DneKkTpoMarHuTHbIE KOJIEOAHUS U BOJHBI

Teopus. KonebatenpHOoe NBWXKEHHE | KojiebarenbHas cucteMa. CBOOOIHBIC
KojeOaHusl B HUJICAJIbHBIX Kojie0aTeabHbIX cucTeMax. ['apmoHudeckue kosiebanus. Ilepuon,
4acToTa, aMmIUIMTyaa, ¢a3a rapMOHMYECKHX KosieOanwif. [IpuHIUMI —CyHepro3uIuH.
['paduueckoe mnpencraBiaeHre TapMOHUYECKUX KoyieOaHuid. CIOXEHUE TapMOHUYECKUX
KoneOanmii. BektopHele mguarpammbl.  Herapmonuueckwe konebanus. CBOOOTHBIC
AIEKTPOMArHUTHbBIC KojeOaHus B KOHType. lIpeBpareHue »HEpruu B KoJieOATEIHLHOM
koHType. CoOCTBEHHas YacToTa KoJeOaHWW B KOHType. 3aTyXalIlHe >SIECKTPUYCCKUE
KojeOaHus. AHAJIOTHS AIEKTPOMArHUTHBIX M JJIEKTPUYECKUX KoJeOaHWil. ABTOKOICOAHMS.
I'eneparop He3aTyxawomux KojeOaHWil (Ha TpaH3UCTOpe). BBIHYKIEHHBIE AJIEKTPHUYECKHUE
koneOanus. [lepemennbiii Tok. ['eHepaTop mepemMeHHOTO TOKa. JleWcTByromue 3HAYCHHUS
HaIpsHKEHUH U CHITBI TOKa. AKTUBHOE, EMKOCTHOE U MHAYKTUBHOE COMPOTUBIICHUS. 3aKOH
OMa Wi SJIEKTPUYECKOM MLENUW IMEPEMEHHOr0 TOKa. Pe30HaHC HampsyKeHUHM W TOKOB.
Cnioco0pI mosTydeHusi HerapMOHMYECKHUX KojeOanuii. Tpancdopmarop.

DJIEKTPOMarHuTHOE  MOJE.  JJEKTPOMAarHUTHBIE  BOJHBI M CKOPOCTh  HX
pacrpocTpaHeHusi. YpaBHEHHE BOJIHBL. OTpaxkeHue, MperoMieHue, UHTephepeHIus,
nudpakius, TosipU3alus dJIEKTPOMArHUTHBIX BOJIH. DHEPrUs 3JIEKTPOMAarHUTHOW BOJIHBI,
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o0ObeMHas IUIOTHOCTb 3HEpruu BoiHblL. M300perenue paguo A.C. IlomoswiM. ITpunumn
paanoreneOHHONW CBS3M, MOAYJIALMS M AeTeKTupoBaHue. lIpocTedmuili paguonpueMHUK.
Panuonokauus. Tenesunenue. Pazsutue cpencts cBsa3u B Poccun.

[Toctynatel TeOpUM OTHOCUTENBHOCTH OWHIITEHHA. OCHOBHBIE CIEACTBUS TEOPUHU
OTHOCUTEJIBHOCTH M HX HKCIEpUMEHTalbHasi MpoBepka. CKOPOCTh CBETa B BaKyyMe€ Kak
NpenenapHas CKOPOCTh Mepenadyu curHana. Mmiyibc, sHEprus U macca B PESITUBUCTCKON
TUHAMUKE.

Ilpaxmuxa. TlocTpoeHHE BEKTOPHBIX IHArpamMM JJICKTPUYECKHX KoseOanmid. Pacuer
MapamMeTpoB IIEMH TEPEMEHHOTO TOKa (EMKOCTHOTO W HMHIYKTHBHOTO COIPOTHBIICHHHA |
MOIIIHOCTH TIEPEMEHHOr0 TOKa). PemieHue 3agad Mo AJIEKTPOMAarHUTHBIM KOJICOAHUSM U
BOJIHaM, pacueT koddduimenta tpanchopmarmu. KauecTBEHHOE W YHCICHHOE OMHMCAHHEC
3¢ PEeKTOB TEOPUU OTHOCUTEIHLHOCTH.

Paznen 3. Onruka. KBanroBas u sjnepHas ¢pusnka

YpoBeHb TPEABSBICHHS Marephaia o00ecleuynBaeT YydYallluMCS peliaTh 3aJiadu
MOBBINICHHOTO  YPOBHS  CJIOKHOCTH W JKCIHEPUMEHTAIBHO IPOBEPATH  OCHOBHBIC
3aKOHOMEPHOCTH OTNITUKH, aTOMHOW (PU3UKHU ¥ (PU3HKU aTOMHOTO s/Ipa.

OO6yuaroruecs OyayT 3HATh:

- OCHOBHBIC TIOHSTHS ONTHUKH: CBET, JIMH3a, 3€pKajlo, MHUMOE M JCHCTBUTEIBHOE
n300pakeHue; WHTephepeHIusa, audpakius ¥ TOJAPU3alUsS CBETa; JAUPPAKIIUOHHAS
pelieTKa, 30HHas TIACTHHKA,;

- OCHOBHBIE TOHATHUS KBAHTOBOM (PU3MKH: TEIUIOBOE M3JIyUEHHE, a0OCOJIIOTHO YepHOE
TeNO, KBaHT, (OTOH, (HOTOI(PdEKT, CTAlMOHAPHOE COCTOSTHUE, HM30TOI, KBAHTOBAHHUE U
JMCKPETHOCTh, JACOPONIEBCKas JIMHA BOJIHBI, SIIPO, HEUTPOH, MPOTOH, SIEPHBIN peakTop,
CYETYHK U JETEKTOp YacCTHULl U Jp.;

- OCHOBHBIC 3aKOHBI ONTHKH: 3aKOH OTPa)XKCHHS W TNPEIOMIICHHUS CBETA, YPaBHCHHE
TOHKOW JIMH3BI W CQEpUUYECKOro 3epKaja, yCIOBHE MaKCHMyMOB W MHHHUMYMOB
UHTEPPEPEHIIMOHHON U AUPPAKIIMOHHON KapTUHBI, 3aKoH byrepa- JlamOGepra-bepa, 3akon
Mauntoca;

- OCHOBHBIC 3aKOHBI KBaHTOBOW (u3uku: 3akoHbl Buna u Credana- bombiimana,
3akoHbpl CToNieTOBAa W ypaBHeHWE OiHIITeHHa a1 ¢ororddexra, moctymarel bopa,
runore3a Je bpoins, cooTHomieHue ~ HeompeaeiaeHHocTed  ['eiizeHOepra, 3akoH
PaMOaKTUBHOTO pacnaja, MpaBuiia CMEIICHHS IPU PaIMOAKTUBHBIX U3TyUCHUSX;

- CyTb OCHOBOIIOJIararomux OIIbITOB OIITUKH H KBaHTOBOM (1)I/I?>I/IKI/II OIIBITOB

Hrrotona, FOnra, ®penens, Pesepdopaa, Komnrona, Cronerosa, Jlebenesa u np.;

- BO3MOXKHOCTH TMPAKTUYECKOTO MPHUMEHEHHs] SBJICHUHA M 3aKOHOB ONTUKU U
KBAaHTOBOM (DU3UKH: OYKH, MPOCBETIISIONIAsl OMNTHKA, Teneckon, (orosnement, [13C-
MaTpulia, CIIEKTPAIbHBIN aHaIN3, AaTOMHAs 3JIEKTPOCTAHIINS, JIyueBasl Tepanus u ap.;

- OCHOBHBIE H3MEPUTENbHBIE MPUOOPHI ONTHUKM M KBAHTOBOW (DU3UKH: TOISPOUT,
pedpakromeTp, criekTporpad, audpakimoHHas perieTka, (POoToIIEKTPOHHBIH YMHOXKHUTED,
dboTopesuctop, cueruuk ['elirepa;
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- METOJIbI PEIICHUS OJIMMITHATHBIX 3a/1a4 M0 ONTUKE U KBAHTOBOU (PU3HKE.
OO6yuaronuecs OyayT yMeTh:

- TIPpaBUJIIBHO OIIMCBHIBATH U OOBSICHITH OCHOBHBIE OIITHYCCKHE Y KBAHTOBBIC SIBIICHHS
" IPOLECCChI, 1aBaTb TOYHBIC OIIPCACICHNUA OCHOBHBIX MOHSATHUMN ONTUKU U ATOMHOM (1)I/IBI/IKI/I,

- pemiath 3a1add Ha 3akoHbl (poTorddekxTa, 3aKOHBI BOJTHOBON M TeOMETPUYECKON
ONTHUKHU, 3aKOH PAMOAKTUBHOTO pacrajia;

- BBIYUCIISITH MapaMeTpbl OMNTHYECKUX CcUCTEM ((OKYCHOE pacCTOSHUE JIMH3BI,
yBEJIUYEHUE M300paXKeHUs, TOJIIHUHBI TJICHOK), aTOMHBIX COCTOSIHUM (paguychl OpOUTHI U
CKOPOCTh DJIEKTPOHA, paboTa BBIXOJA DJEKTPOHA) W SACPHBIX peakuuil (BbiaenseMas
TEIIOTA);

- CTPOUTH X0 Hy‘leﬁ B OIITHYCCKUX CUCTCMAX, 1/1306pa>1<aTL I/IHTep(bepeHHI/IOHHBIC
151 III/I(l)paKLII/IOHHBIC CXEMBEI, a TaKKE SHEPICTUICCKHUEC YPOBHU aTOMA,

- TPOBEPATH IKCIIEPUMEHTAIBHO 3aKOH MaJtoca, 3aKOH MPEeTOMIICHHUSI U OTPasKEeHUS
cBeTa, 3akoH byrepa-JlamOepra-bepa; nonyudate uHTEpPEpEeHIIMOHHbIE U AUGPAKIIMOHHBIE
KapTUHBI 10 Pa3IU4YHBIM CXE€MaM M OIpPEAeNATh U3 HHUX MapamMeTpbl OTPAXKAIOIIUX U
NPOIMYCKAIOIINUX CUCTEM, ONPENENsATh (OKYCHOE PAacCTOSHUE JIMH3bI, HAOMIOAaTh aTOMHBIE
CIIEKTPHI;

- TIOJIb30BaThCcs  (pu3nueckuMu MpuOOpaMud ONTUKH W KBAHTOBOM  (DUBHUKH:
nojisipousioM,  pedpakromerpoM,  cnekrporpadoMm,  ITUQPAKIHMOHHONW  PEHIETKOM,
(OTOANEKTPOHHBIM YMHOXKHUTENEM, (POTOPE3UCTOPOM, JIMH3OM;

- pe€IIaThb 3a{a4M 110 OIITUKE U aTOMHOM (I)I/I3I/IK€ IMOBBINICHHOI'O YPOBHA CJIOKHOCTU H
OJIMMIIMAaJHBIC 3a1a4H.

DopMbl 3aHATHI, UCIIOJIb3YEMbIE NTPU U3YYEHUH JAHHOTO pa3jiena:

JIEKI[MOHHASL;

- WHIWBHAYalbHAs paboTa;

- Tpynmosas padorta;

-  WHIWBHAYyaJbHAS KOHCYJIbTAIINS,
- TPYIIOBasi KOHCYIbTAIINS,

-  HUTOTOBBIM TECT.

Tema 3.1. BosiHOBas ontrka

Teopus. DNEeKTPOMarHUTHBIE W3JIYyYEHUS Pa3HbIX JJIMH BOJH - PaJUOBOJIHBIL
NudpakpacHoe W3IydeHHE, BUIUMOE H3IyYCHHE, yIbTpaduOIIETOBOE, PEHTTEHOBCKOE U
ramMmma-u3nyudenue. CBeT Kak 3JieKTpoMarHuTHasi BoiHa. CKopocTh cBeTa. KorepeHTHOCTb.
Nutepdepennust ceta. MuTepdepenuuonnnie cxeMbl (cxema FOnra, 3epkano Jlnoiina,
ounpuzma u Ouzepkana Dpenensi). CrekTpalbHOE pa3lioKeHUE MNpPU HHTEPPEPEHIINH.
Hudpaknus ceera. [Ipunnun Ioitrenca-®penens. Meton 300 @penens. udpakiuonHas
peueTka.
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Hudpakunonuelii cnekrp. OmnpeneneHue UIMHbI CBETOBOWM BOJIHBL. [loHsiTHE O
rojorpaduu. Ilonspuzauus cBera U ee NPUMEHEHHE B TEXHUKE. J(Mcnepcus U MOriomeHue
ceeta. 3akoH byrepa-JlemOepra-bepa. {ucnepcuonnsiii criekTp. CeKTPOCKOII.

IIpaxmuxa. N300pakeHHe, aHaIW3 W pacyeT Pa3IUYHbIX HMHTEPPEPEHIIMOHHBIX M
nudpakMOHHBIX cxeM. Pemenue 3amgady Ha 3akoHbl byrepa-JlamGepra-bepa u Manroca.
Brluncnenne W3MEHEHMS JJIMHBL, YacTOThl, CKOPOCTH W HWHTEHCUBHOCTH CBETa IIPU
IIPOXOXKAEHUU €r0 Yepe3 BEUIECTBO.

Tewma 3.2. 'eomeTpuyeckas OnTHKa

Teopus. T'eoMerpuueckas OITHKAa KakK IPEACIbHBIA CIIyd4ail BOJHOBOW OITHKHU.
3aKOHbl TE€OMETPUYECKON ONTHKU: 3aKOH NPSIMOJIMHEHHOTO pPaCHpOCTPAHEHUS, 3aKOH
OTpakeHMs, 3aKoH rmpenomieHusi cBera. [lpunuun Pepma. Ilnockoe u cdepuyeckoe
sepkana. I[lomHoe oTpaxkenue. Jluuza. ®opmyna ToHkoil muH3bL. Cdepuueckas u
XxpomaTuieckasi abeppauus. Y BeITudeHue JIUH3BI.

I'ma3z kax ontuueckas cuctema. Jledextsr 3peHus. Ouku. doromerpusi. CBeTOBOM
notok. Cuna cBeta. OCBEIIEHHOCTh. 3aKOH OCBEIIeHHOCTH. CyObEeKTUBHBIC U OOBEKTUBHBIC
XapaKTepUCTUKU u3nydeHus. Omntudeckue npubopel. Doroamnmapar, NPOSKIIMOHHBIC
ammapartsl, Jyna, MUKPOCKOII, 3pUTelIbHbIe TPYObI, Teneckomn. Pa3pemiatomias crmocoOHOCTh
ONTHYECKUX TTPUOOPOB.

IIpaxmuxa. Tloctpoenue xoaa yda (M300pakeHUN) MpU MPOXOKIESHUN (OTPAKECHHH )
CBETa B PA3JIMYHBIX ONTHYECKUX CHUCTeMax (JIMH3bI, NMPO3payHble MPU3MBI U TUIACTUHBI,
3epKajia), OnpeieJIeHUue MmapaMeTpoB ATUX cucTeM. PelieHne 3a1a4 Ha 3aKOHBI OTPAXKEHUS U
npenomiieHus. BpluncneHue mapamMeTpoB  H300paKeHHsT B pa3lIMYHBIX  MpUOOpax,
BOOPY’KAIOIIMX Tj1a3 YeloBeKa (TeNecKoIl, Jiyna, MUKpockor). PacueTsl oToMeTpruiyecKkux
BEJIMYUH B CITy4ae pa3IUnYHbIX HICTOYHUKOB CBETA M OTPAXKAIOIIUX TTOBEPXHOCTEH.

Tema 3.3. ®usuka aroma

Teopus. BO3HMKHOBEHHME YYEHHMsS O KBaHTaxX. 3aKOHbl TEIUIOBOIO W3JIYYEHHUS.
doroanekTpuueckuii 3QGeKT u ero 3akoHbl. Y paBHeHUE hoToddhdekrra. DoToH, ero 3Heprus
u ummnynsc. Ddpdekr Komnrona. Ombit bote. Ilpumenenue ¢orodddexkra B TeXHUKE.
Hasnenne cBera. OnbiTel Jlebenena. Dpdext Komnrona. BoiHOBBIE 1 KBAHTOBBIE CBOMCTBA
ceera. ONBITBI M SBICHUS, NOATBEPKAAIOIIME CIOXHOCTh aroMa. Moaenbp aroma
Pezepdopna. KsantoBbie mnoctymatel bopa. Mopens aroma Bomopoga 1o bopy.
[IpoucxoxaeHue nMHEWUYaThIX CHEKTPOB. CHEKTPbl U3y4YeHUS W TOTJomieHus. ONbIThI
O®panka u ['epua. CnekTp SHEPreTHYECKUX COCTOSSHUM aToMOB. CHEKTpaibHBIM aHau3.
Tpynnoctu Tteopunm bopa. I'mnore3a ne bpoinsa. BonHoBbIE CBOMCTBAa 3JIEKTPOHA.
Kopniyckynsippo- BosiHOBOM nyanu3M. CooTHouieHue HeornpeneneHHocted ['eiizenOepra.
[TonsiTe o kBaHTOBOM MexaHuKe. COOTHOIIEHHE HEOMPEICICHHOCTEH. ATOM BOAOPOAA.
CouH »JeKTpOHA, MHOTOA3JEKTPOHHBIE aTOMBI. BbIHYyXIeHHOe wu3iayudeHnue. Jlazepsl U ux
npuMeHeHue. [IoHaTre 0 HETMHEMHON ONTHKE.

lIpakmuxa. BeluucieHre XapaKTepUCTUK TEIUIOBOTO M3JIyYeHHUs a0COIIOTHO YEPHOIO
tena. IlocTpoeHne sHepreTMUECKUX ypOBHEH aToMa M pacueT MapaMeTpoOB SJIEKTPOHA B
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atome. Pemenne 3amau Ha 3akoHbl (oTOdd(EKTa U COOTHOIICHUS HEONPENEIECHHOCTH
['eit3enOepra, ompeneneHUe BOJHOBBIX W KOPIYCKYJSIPHBIX TapaMeTpoB (OTOHA W
MUKPOYACTHIL.

Tema 3.4. ®u3rka aTOMHOrO 5i]1pa

Teopus. CoctaB aTOMHOTO siapa. M3oTonsl. SnepHble CUibl. DHEPIUs CBSI3U ATOMHBIX
anep. CHeKTp DJHEpPreTMYeCKUX COCTOSIHUKM aTOMHOro sapa. [‘amMma- wu3nydeHwe.
PannoaktuBHOCTh. PammoakTuBHBIE TpeBpalieHus saep. Ajibda-, Oeta- pacnaj, ramma-
u3nydeHue npu anbda- m Oera-pacmanax. Heltpuno. VMckyccTBeHHas pajnoOaKTUBHOCTb.
[lo3uTpoH. OKCHEPUMEHTANBHBIE METOAbl PETUCTPALMHM 3aPSHKEHHBIX YaCTHL. 3aKOH
PaaMoOaKTUBHOTO pacnaja. SAaepHble peakiuu. DHEPreTUYECKUil BBIXO AIEPHBIX PEAKIUN.
Henenne spep ypana. nepubii  peakrop. TepmosimepHas peaxuusa. [lomyuenue
PaaMOaKTUBHBIX H30TONOB M HX UCHOJb30BaHue. [loHsATHE O pA03€ WU3IydYeHUs U
OMOJOTUYECKO 3alIuTe.

QHGMCHTapHI)Ie HJaCTHUILIBI. AHTI/I‘IaCTI/IIIBI. Bzaumubie MpeBpallICHUA JJICMCHTAPHBIX
HYaCTHII. CDYHJIaMCHTaHBHBIe BBaHMO}IGﬁCTBHH. KJIaCCI/I(l)I/IKaIII/ISI QJICMCHTAPHBIX YaCTHUII.
CHCKTpLI QJICMCHTAPHBIX YaCTHII. JIenToHBI. A}IpOHI)I, KBAapKH, I''TIFOOHLI.

Ilpaxmuxka. Penienue 3aja4 Ha MPABUIIO CMEIICHUS MIPU PAJIMOAKTUBHBIX W3TYyUYCHUSAX
U 3aKOH PaJMOAKTHUBHOIO pacnaja. BbelYuciieHHe >HEPruM, BBIACISIONICHCS B SAJIEPHBIX
peakuusix. CocTaBieHHE YpaBHEHUU TEPMOSACPHBIX PEAKLMI W ONpeAesiCHHUE MPOIYKTOB
ATUX PEAKIUN.

HroroBoe 3ansartue

KonTponrsHas pabora.
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OPTTAHU3ALMOHHO-IIEAAT OT MYECKUE YCJIOBUA

PEAJIN3ALINU [TPOT'PAMMBI
Paznen | ®opma | IIpuémel u Junaktuueck | Texnuuyecko| Popma
METO/IbI 1507 e
3aHATHS opraHu3aluu MaTepHall. OCHAILEHU | TOJIBEICHUS
e
00pa3oBaTeNbHO |  DJIEKTPOHHBIC UTOTOB
ro
nporecca HUCTOYHUKHU
Martematu | KomOun| 1 1) Paznatounsie| 1) 1)
Ka u YNudbopmanmox [TepconanbH| KonTponbHa
HO-
B pOBaHHA| PELENITUBHBIA | MaTepUaIbl BIii g pabora
q KOMIIBIOTEP
buznuecku 2)PenponyktuBH| 2) [Ipe3entanuu| 2) 2)
X 19171 [Tpoexuunon | KoHTponbH
H
npoiieccax 3)IIpo6nemuoe | 3) Caitt oe
U3JI0KCHHE alexlarin.net 000py/10BaH | I TECT
ue
"YJacTU4HO- 4) Caiit 3) Hoctym k
mathus.ru
MOMCKOBBIM CeTH
NuTepHeT.
5) 4) Hanmmune
JIMCTaHLIMOHHBIN DJICKTPOHHO
7§
MOYTHI
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Mexanuka [KomOunu|l 1) YuebHo- 1) 1)Kontponsu
)Y HpopMaMOHHO [IepconansbH |a
pOBaHHAas PELCIITUBHBIN METOIMYECKOE | BbIH s paboTa
KOMITBIOTEP
2)PenpoayKTHBHBI| TOCOOME 2) 2)
151 [Ipoexunon [KoHTpOJbH
H
3)[Ipobnemuoe | «Kunematukay, | oe
W3J10KEHUE «/lunamuka», | 00OpyAOBaH Il TECT
ue
"HacTU4HO- «3aKOHBI 3) Hoctym K
MOMCKOBBIN COXpaHEHUS» CETH
NuTepHerT.
5) 2) Pazgarounsie |4) Haauuue
J[MCTaHIIMOHHBIM | MATEPUAIIbI DJIEKTPOHHO
3) IIpe3eHTanus | il MOYTHI
4) Camr 5) JleMoHCTp
mathus.ru all MIOHHOE U
1abopaTopH
oe
obopynoBaH
ue
Mouekynsap [Komburmq) 1) VueGHo- 1) 1)
H ast U3uKapoBaHHAas
ndopmanuonno-| meroaudeckoe | Ilepconanst [Konrpossna
pEUEnTUBHBIN BIiA s paboTa
KOMIIBIOTEP
2) nocooue 2) 2)
PerpoaykTHBHBIN [Ipoexumnon [KOHTpOJILH
H
3) [Ipo6nemuoe | «MonekymnspHasi| oe
W3JI0’)KCHUE buzuka» 0o00OpyI0BaH bl TECT
ue
4) HactuuHo- 2) Paznarounsie | 3) Joctyn k
MOMCKOBBIN MaTepHuabl CETH
NuTepHeT.
5) 3) Ilpe3enranuu | 4) Hammuame
J{MCTaHIIMOHHBIN 4) Caiir SJEKTPOHHO
mathus.ru M TIOHTRT

5) JleMOHCTp
al, MIOHHOE U
1a00paTOpPHO
e
o0opya0BaH
ue

(bu3uIECKOro
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Dnektpo- |[KOMOMHH|]) 1) Yuebno- 1) ITepco(l)KouTpoin
ITUHAMUKa POBANHad ubopMaIimoHHO- METOUYECKOE  [HAIbHBIN Ha s paboTa
peLeNTUBHBIN
2) nocoowue KOMIIBIOTEP 2)
PerponyKTuBHBIN KonTponbx
3) [IpoGnemuoe  [«DnekTpudeckoe 2)
[IpoeKkIMOHH
U3JI05KEHHE noJie. 3aKOHbl  |0€ B TECT
4) YUactuuHo- MOCTOSIHHOTO  |000pyI0BaH
ne
[IOMCKOBBIN TOKay, 3) Hoctyn
5) «MarauTtHoe CeTH
J[MCTaHIIMOHHBIN |[OJIE. HHTEpHET.
OnexkTpoMmaraut |4) Hanuuaue
Has UHAYKIUS», PICKTPOHHOU
«Konebanusi U |[MOYTHI
BOJIHBD» 5) emoHcTp
2) PazgaTounbie |an] MOHHOE H
MaTepHuabl 1abopaTopHO
3) [Ipe3enTanuu e
4) Caiir o0opya0BaH
mathus.ru e
(bu3uIECKOro
KaOuHeTa
Ontuka u [Kombunm|g) 1) Yue6Ho- 1) 1)KoHTposis
KBAaHTOBas [POBaHHAs
buzuka HmhmanQHmranmmmmm: Hgmmmmm Ha g paboTa
pEUEnTUBHBIN 1817
KOMITBIOTEP
7) nocooue 2) 2)KouTposb
PenponyktuBHbIM [«OnTHKA. [IpoeKMOHH H
8) IIpobmemuoe |KBanTOBas oe
W3JI0’)KCHUE buzuka» o0opyI0BaH BIN TECT
ne
9) YactuuHo- 2) Paznarounsie (3) Hoctym k
MOUCKOBBI. MaTepHuabl CeTH
NuTepHe.
Jluctanimonnsiii (3) [Ipe3entanuu |4) Hanuune
4) Caiir PIIEKTPOHHOU
mathus.ru MOTHL
5) Hemo
H
CTPAIlMOHHOE
17§
1a00paTOpPHO
e
o0opya0BaH
ue
bu3nIeCcCKoro

KaOuMHETAa
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1. 3amaun MOCKOBCKUX TOPOJACKUX oyumnuan mo ¢usuke. 1986-2005 rr. - M.:
m3aareabcteo MITHMO, 2012.
2. 3800 3amau mo ¢u3MKe IS IIKOJBHUKOB W TOCTYMAIONIUX B BY3bl - M.:

«dpoday, 2010.

Cnucok TUTepaTypbl, pEKOMEHJOBAHHON POAUTEISIM
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