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IHosicHuTEeALHAA 3aNMUCKA

®u3rka, Kak Hayka O HauOosiee OOIIMX 3aKOHAaX MPUPOIBI, BHOCHUT
CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUU 00 okpyxaromeM Mupe. OHa pacKpbIBacT
pOJIb HAYKHM B SKOHOMHYECKOM M KYJIBTYPHOM pa3BUTHH OOIIECTBa, CIIOCOOCTBYET
(OpMHUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33pEHUS. SBIISASICh OCHOBOM Hay4YHO-
TEXHUUYECKOTO Mporpecca, pu3nKa MoKa3blBaeT 'yMaHUCTUYECKYIO CYIIHOCTh HAYYHBIX
3HAHWM, TMOJAYEPKUBAET WX HPABCTBEHHYIO ILIEHHOCTb, (OPMHUPYET TBOPUYECKUE
crnocoOHocTH yvaniuxcs. ['ymaHutapHoe 3HaueHue (PU3MKU COCTOUT B TOM, YTO OHA
BOOpY’KaeT 00y4aroulerocs Hay4YHbIM METOJIOM MO3HAHUs, MO3BOJISIIONIMM TOJy4YaTh
00BEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHPE.

I[aHHaH mporpaMmma pa3pa60TaHa Ha OCHOBC IMPpOrpaMm:

o «Dusukay (pazpadboruuku: Jleyxuna N.I'., 'etmanckuii A.A., Ko3nos
C.A., nenaroru Llentpa «Ilouck» - CraBpomnons, 2018r.);

o «M30pannbie Bompockl pusukm» (padpadboTunk M.A. CtpokoBa, meaaror
nonosHuTenbHOro oopazoBanus 'bOY Ilkona Ne 46 - Mockga, 2018r.);

o «DPuzuka s Bcex»  (paszpabotumk  TopekoBa ['.K., memaror
nonosHuTeNbHOr0 o6pazoBanust 'bOY Ilkoma Ne 1454 - Mocksa, 2018r.).

HanpaBjieHHOCTH NPOrpaMMbl

[Iporpamma «B rioyounax ¢usuku» (nanee IlporpamMmma) nMeer ecTeCTBEHHO-
HAay4YHYIO0 HaIlpaBJIEHHOCTb, B CBSI3M C 3TUM paCcCMaTPUBAIOTCS TPU aAKTyaJIbHBIX
acrieKTa U3y4eHUs:

o TEOPETUUYECKUMN: COJIepKAHUE MPOTPAMMBI pACCMAaTPUBAETCS KaK CPEJICTBO
OBJIaJICHUSI KOHKPETHBIMU (PU3NYECKUMHU 3HAHUSAMH U YMEHUSAMH, HEOOXOIUMBIMH JIJIS
NPUMEHEHHS B MPAKTUYECKOMN NESITETbHOCTH U IS U3YYCHHS CMEKHBIX TUCIUILINH;

o NPUKIIAHON: COJepKaHUE MPOrpaMMbl PaCCMATPUBAETCS KaK CPEICTBO
MO3HAHUSI OKPYKAIOMIETO0 MHpPA, C IMOMOIIBIO KOTOPOTO OCYIIECTBISIETCS HAy4HO-
TEXHUYECKUI IPOrpeCcC U Pa3BUTUE MHOTUX CMEXKHBIX JUCLHUILIVH;

o 0011e00pa3oBaTeIbHBIN: COAEPKAHUE MPOTPAMMBI PacCMAaTPUBACTCA Kak
CPEIICTBO Pa3BUTHUSI OCHOBHBIX MO3HABATEIBHBIX MPOIECCOB, YMCHHS aHATU3UPOBATH,
BBISIBJIAITH CYNTHOCTH W OTHOIICHHS, pa3padaThiBaTh IUIAHBI JCHCTBHA U JIEaTh
JIOTUYECKHE BBIBOJBI, ONMHUPAsCh HA TAaKWE JIUCIMILIAHBI, KaK MareMaruka, (pu3uka,
XUMHSL.

AKTYaJIbHOCTH MPOTrPaMMBbI

AKTyaJIbHOCTh IIpOrpaMMbl OOYCJIOBJIEHA TE€M, YTO B HACTOSIIEE BpeMs B
oOlllecTBE TMOBBIIIEH MHTEPEC K €CTECTBEHHbIM HaykaM. MHOTHE acCleKThI



COBPEMEHHOM  KM3HM -  HAyYHO-TEXHUYECKHH  IPOrpecc,  aBTOMAaTH3aLUs
MPOU3BOJICTBA, OCBOEHHME KOCMHMYECKOTO IPOCTPAHCTBA W T.HI., HEMBICIUMBI 0e€3
ycrnexoB B obmactu ¢usuku. Pusnka - 3TO OCHOBA TEXHUYECKUX HAyK. 3HAHMS I10
(pu3HKe ABIAIOTCA HaYaIbHOW 0a30M JUIsl U3yYEHUs ClIEHUaIbHBIX MPO(PECCHOHATBHBIX
JVCLUTUIVH.

dusnka SBISICTCS MOIIHBIM OpPYAHEM PAa3BUTHS HWHTEIUICKTYadbHBIX U
TBOPYECKUX CIOCOOHOCTEM oOywarommuxcs, GopMHUPYeT y HUX MpeIcTaBlIeHHe 00
OKpYXaIoleM MaTepUaJTbHOM MHpPE, IT0Ka3bIBACT TYMAHUCTHYECKYIO CYIIHOCTh
HAyYHBIX 3HAHWHA, TOTYCPKUBAET WX HPABCTBCHHYI IIEHHOCTh, 3HAKOMHUT C
(U3HYECKIMH OCHOBAMH COBPEMEHHOTO MPOU3BOJICTBA U TEXHUKH.

Ieparormyeckas uesgecoodpasnocts IIporpammsbl cocTOUT B TOM, 4YTO B
npouecce e€ peanusanuu, oOydaroniyecss OBJIaJE€BAlOT TEOPETUYECKHUMH 3HAHUSAMHU
OCHOBHBIX TMOHATHM M 3aKOHOB (U3UKH, YMEHHMSIMHU pemniath (U3WYECKUE 3a/auu
Pa3HOTO YPOBHS CIIOKHOCTH, HaBbIKAMU TPOBEACHUS (HU3UUECKUX IKCIICPUMEHTOB U
aHaJIu3a UX pe3yJbTaTOB.

HosBuszua Ilporpammel

[Tporpammoii nmpeaycMOTpEHBI HOBbIE METOJIUKHU TPETO/IaBaHus, B TOM YHCIIEC -
rubpuHoe oOyueHue; oO0yueHHEe C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX TEXHOJOTHUH,
HOBOBBEJCHUI B MAaTeMaTHYeCKOW 4YacTH Kypca, YydYuThIBaIOIIMe TpeOOBaHMS,
NpeIbsBIIEMble OTACIbHBIMU pa3feiaMu (U3UKH, OJUMIIMAJAMU IIKOJIBHUKOB U
KOHKYPCAaMH Pa3InYHBIX YPOBHEH.

B Ilporpamme mnpeaycCMOTPEHO 3HAYUTENIBHOE YBEIWYEHUE AKTHUBHBIX (opM
paboThl, HaMpaBICHHBIX HE TOJBKO Ha BOBJIEYECHHE OOYUYAIOMIUXCA B HAYYHO-
UCCJIEIOBATEIBCKYIO JEATEIHbHOCTh M OOECTeueHue MOHUMAHUs UMHU (U3HMUYECKUX
OCHOB OKpPYXAaIOll[ero MHUpa, HO W Ha TPUOOPETEHHE HABHIKOB M yMEHHI
CaMOCTOSATEIbHO HCKaTh HOBYIO MH()OpMALUIO ¥ Ppa3IUYHbIe MYTH PEHICHUS
du3nUecKnx 3a/1a4 pa3HOTO YPOBHS CIOKHOCTH.

Jannas IlporpaMmma wHCHonb3yeT CUCTEMY B3aMMOCBS3aHHBIX 3aHATHM,
BBICTPOEHHBIX B JIOTHYECKOM MOCIEAOBATEIPHOCTH 1 HAIIPABICHHBIX Ha aKTUBU3AIUIO
MO3HABATEIBHON cepbl 00yUYaIOMUXCs MOCPEACTBOM MPUMEHEHUSI Pa3HOOOpPa3HBIX
MEeJarTOTUYeCKUX TEXHOJOTHH W ¢GopM pabOThl, WHTETPUPYIOMIUX pPa3HBIE BUJBI
JeSTETHHOCTH.

[Ipu peanuzanuu IlporpamMmbl UCHONB3YETCS TEXHOJOTHS KpPYMHOOJIOUHOU
nojaun WHPOPMAIUKA M TOTPYKEHHSI B TIPEAMET C MOCIEAYIONEH CaMOCTOSTEIHbHON
MpopabOTKOW OCHOBHBIX BOMPOCOB (DM3UKU MYTEM BBITIOJHEHUS KOHTPOJIBHBIX padoT,
TE€CTOB, OTBETOB Ha BOIPOCHL.

Hear mporpamMmbl: npuoOpeTeHHE 3HAHUN N0 (PU3NKE C HCIOIb30BAHUEM
Pa3JIMYHBIX MCTOYHUKOB HH(POPMAIMU U COBPEMEHHBIX HMH()POPMAIIMOHHBIX



TEXHOJIOTUH, pPa3BUTHE  MHTEJUIEKTyaJIbHBIX W  TBOPYECKHX  CIIOCOOHOCTEH
o0yyJaromuxcs, BOCIUTAHUE JIMYHOCTH, TOTOBOM K PEIICHUIO 3a]1a4, KOTOPhIE CTaBUT
HAYYHO-TEXHUYECKUU IIPOTPECC.

3apaum IIporpamMmmer:
Ooyuarowue:

- OBJIaJICHUE METOJlaMU U (OPMHUPOBAHUE YMEHHMH pemarh (pU3n4ecKue U
HKCIIEPUMEHTAIbHBIE 33Ja4l, B TOM YHCII€ M MOBBIIIEHHOTO YPOBHS CJOKHOCTH Ha
OCHOBE ITYOOKMX 3HAHUN MaTEMATUKH U (PU3NYECKUX 3aKOHOMEPHOCTEN;

- pacmiipeHde W yriiyOJieHHe  TpPEJCTaBI€HUH O  BO3MOMXHOCTSIX
(U3MUECKOro MUPOBO33PEHMS MPHU OMMCAHUM SIBJICHUI U MPOILIECCOB OKPYKAIOIIETO
MHUpA;

- dbopMHUpOBaHUE YMEHHMM MpeACTaBiAATh MHGOPMALMIO B BUAE TaOJuII,
rpaduKoB, CXeM, MCIOIB3Ysl MPU ITOM KOMIIBIOTEPHBIE MPOrpaMMbl U CPEJICTBA CETU
WNHutepHer;

- (bOpMI/IpOBaHI/Ie HaBBbIKOB Hy6JII/I‘IHOFO BBICTYILJICHUA.

Pa3zeuesaromue:

- q)OpMI/IpOBaHI/IG (1)I/I3I/ILI€CKOFO )41 MAaTCMaTHYCCKOI'O MBIIIJICHUA,
HaIIpaBJICHHOT'O HAa aHAJIN3 U OIIMCAHUC IIPUPOJHBIX ITPOLCCCOB U HBHCHI’Iﬁ;

- Pa3BUTHUC CITOCOOHOCTEH CaMOCTOSITEIILHO HpI/IO6p€TaTB N IIPHUMCHIATH
3HaHUA, YMCHUA U HABBIKH;

- pasBuTHe criocoOHocTel 3P (HEKTUBHOM pabOTHI B YCIOBUSX OTpaHUYCHUN
(BpeMsi, OTBOAMMOE Ha pEIICHWE 3a7a4 OJUMITHAJBI, PECYpPChl JIAOOPATOPUHU TPHU
BBITTOJTHCHUN YKCIIEPUMEHTA);

- pa3BuTHe YMEHUH 3(PHEKTUBHOTO UCIIOIB30BaHUS (PU3UUECKUX 3aKOHOB B
y4eOHOM M TTOBCETHEBHOM JEATECIILHOCTH;

- dbopmMupoBaHue CHOCOOHOCTEH BBIABHTaTh M JIOKA3bIBaTh THITOTE3BI
OKCIICPUMEHTAIBHBIM  TyTeM, pa3pabdaTbiBaTh CTpPATETHI0  PEIICHUS  3ajad,
MPOTHO3UPOBATh PE3YJbTAThl CBOEU JEATEIBHOCTH, AHAIM3UPOBATH W HAXOJUTH
palMoOHAJIbHBIE CIOCOOBI  pEIIeHUsS 3aJadyd  IyTeM JeTajlu3allid  CO3JdaHHOMN
MaTeMaTH4YeCKOH U (PU3nIecKoit MoIeIH;

- dbopMupoBaHUE HABBIKA PEPIICKCUBHOM JEATEITHHOCTH 32 CUET CUCTEMHOM
paboThl MO MOUCKY M YCTPAHEHHMIO OIIMOOK B pEIICHUM 3a/ady, B TOM YHCIIE
MOBBIIIEHHOTO YPOBHS CJI0KHOCTH, a TAKXKE MO PACUETy MOTPEIIHOCTEN OCTABIEHHOTO
JKCIIEPHUMEHTA.

Bocnumamenwnbwie:

- dbopMupoBaHue CHOCOOHOCTH K CaMOaHajiu3y M  KPUTHYECKOMY



MBIIIJICHUIO;

- BOCIIUTAHHE KAueCTB JIMYHOCTH, OOECHEUYMBAIONIUX  COIMATBHYIO
MOOUIBHOCTh, CIOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIC PEIICHNUS,

- dbopMupoBaHUE KaueCTB MBIIUJICHUS, HEOOXOAUMBIX [JIsi aJanTalid B
COBPEMEHHOM HH()OPMALIMOHHOM OOIIECTBE;

- BOCIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHOB MPUPO/IbI
M HWCIOJNb30BAaHUS JIOCTMOXKEHMH (U3MKM Ha Oylaro pa3BUTUS  UYEJIOBEUECKOM
LUMBUJIU3ALMKY;, HEOOXOIMMOCTH  COTPYJHMYECTBA B  IPOLIECCE COBMECTHOIO
BBINIOJIHEHUS 3a/a4, YBAXKUTEJIBHOIO OTHOIIEHHWS K MHEHHUIO OIIMOHEHTa MHpH
00CYXJIeHUU MPOOJIEM €CTECTBEHHO-HAYYHOTO COAEPKaHUsI; TOTOBHOCTH K MOPaJIbHO-
ATUYECKOUN OIIEHKE MCIOJIb30BAaHUSI HAYYHBIX JOCTH)KEHUW, YYBCTBA OTBETCTBEHHOCTHU
3a 3alIUTY OKpPY>KaloIIeil cpe/bl;

- pa3BUTHE UHTEpECA K HAYYHO-UCCIIEI0BATENbCKON AESITEIBHOCTH.
OTauvuTe/IbHbIE 0CO0EHHOCTH IAHHOW MPOrpaMMbl

Peanuzanus [Iporpammel npenonaraeT moAroTOBKY 00y4aronmxcs K y4acTHIO B
OJINMIHUAAAX U KOHKYPCaxX pa3jIu4yHbIX YPOBHEN.

bonpmas gacth BPCMCHH OTBOAUTCA Ha PCIICHUC 3aa4, B TOM YHCJIC BLICOKOI'O
" IMOBBIIICHHOT'O YPOBHA CIIOKHOCTH.

[Iporpammoii mpeaycMOTpEHO MPOBEICHHUE Ta00PATOPHOTO MPAKTHUKYMa 110 BCEM
pasnenam (QU3MKM C TOMOIIBI0 000pyJdoBaHUs B paMkax HalmoHanabHOrO mpoexTa
oOpazoBanus «Touka pocTay.

[Iporpamma BriIrOYaeT pasmen «MaremaThka B (DU3MUECKHX TpoIleccax» Kak
MHCTPYMEHTA JIJISl pelieHus] (PU3NIeCKHX U KCIICPUMEHTAIBHBIX 33/1a4 Ha Pa3TUIHbIX
JTanax u3ydeHus (PU3HKH.

Bo3pacTHasi kaTeropusi 00y4ammuxcs no nporpamme ot 14 1018 ner.

[Iporpamma mpenHa3HadeHa sl 00YYaIONMIUXCS, MPOSBISIONIUX MOBBIIICHHBIN
UHTEpEC K PU3UKE, JEMOHCTPUPYIOIINX MOBBIMICHHBIE aKaJIEeMHUYECKHE CITIOCOOHOCTH B
o0nacTi GU3HKU U MAaTEMaTHKH.

Cpok peajam3anuu TporpamMMbl cocrtaBisieT 2 rojga (68 yaca B rom). OOmiee
KomaecTBo yacoB 1o [Iporpamme cocrasisier 136 gacos.

DopMBbI U PeKUM 3aHATHH

@opMbl  OpraHM3aldd  JICSITENBHOCTH  OOy4YaroUIUMXCsi:  HWHIAMBUAYallbHAs,
rpynmnoBasi, GpoHTaNIbHA.

Ha 3anstusax npumensercs audpepeHupoBaHHbIN, THANBUYaTbHbIN MOIX0I K
KaxJaoMy oOyyvaroiemycsa. HanosnnsiemocTs rpymmnst 10 15 yenoBexk.

3aHsaTus MpoBOaATCS 2 pa3za B Heaemo mo 1 vacy (2 pasa mo 45 muHyT C



nepepbiBoM 15 MunyT).
MeToab1 00yyeHus
[lo cnocoOy opraHnu3auuy 3aHSATUN - CIIOBECHBIE, HAIJIAJIHbIE, MPAKTUYECKUE.

[To ypoBHIO JIeITeNbHOCTH O0YyYaromUXCs - O0BICHUTEIbHO-UILTIOCTPATUBHEIE,
PENpOAyKTUBHBIE, YACTUYHO-TIOUCKOBBIE, UCCIIEA0BATEIBCKHE.

Tunbsl 3aHATMH: KOMOMHUPOBAHHBIE, TEOPETUYECKHE, MPAKTHUYECKHE,
nabopaTopHbIe, pENEeTULIMOHHBIE, KOHTPOJIbHBIE.

OxupaeMbie pe3yabTaTbl H CIIOCO0BI OIIPe/ieIeHUsI MX Pe3yJbTATUBHOCTH

OCHOBHBIM PE3yJIbTaTOM 06y‘I€HI/ISI SABJIIACTCA JOCTHIXKCHUC BBICOKOM
KOMIICTCHTHOCTH O6yanOH_[I/IXC$I B 00J1aCTH (1)I/ISI/IKI/I n MaTCMAaTHUKH, H€O6XOI[I/IMOﬁ JIIA
MMPOOOJIKCHUA o6pa3013aH1/151 B TCXHHYCCKHUX BY3aX.

O6pa3zoBarenbHbIe pe3ysbTaThl 00ydeHus 1o [Iporpamme npuBeieHbI B pas3jeie
«ConepkaHue mporpaMmbD».

Py6puka «3HaTh/OHMMAaTh» BKIIOYAET TpeOOBaHHS K y4eOHOMY Marepuainy,
KOTOPBI YCBaMBAETCSI U BOCIPOU3BOAUTCS oOydaromumucs. OO0ydaronmecs T0KHBI
MOHUMATh CMBICIT U3yYaeMbIX MOHSITUH, TPUHIIUIIOB 1 3aKOHOMEPHOCTEH.

PyOpuka «Ymerp» BKIIOYaeT TpeOOBaHHS, OCHOBAaHHBIE Ha 0oJiee CIIOKHBIX
BUIaX JIESATEIILHOCTH, B TOM YHCJIE TBOPUECKOM: CO3/IaBaTh OOBEKTHI, OTICPUPOBATH HMH,
OILICHWBATh YHUCIIOBBIC MMapaMeTphbl MPOIECCOB, MPUBOIUTh MPHUMEPHI MPAKTUICCKOTO
UCTIOB30BAHMs TMOJTYYCHHBIX 3HAHHWMA, OCYIIECTBISTh CAMOCTOSTEIBHBIA TMOWCK
yaeOHOM HH(POpPMAITUH.

B pesynbraTe peanmzarnuu IIporpaMMbl B 4YacTH peaiu3alldd Pa3BUBAIOIIAX
3a/1a4, 00yJarommuecs

OyayT yMeTb.

o AHAJM3UPOBATH U OMUCHIBATh MIPUPOJHBIE TPOLIECCHI U SIBICHUS;

o CaMOCTOATEIHLHO MPUOOPETaTh U MPUMEHSITH CTICIIHATbHBIC 3HAHMUS,

o paboTaTh B yCIOBUAX OTPaHUYCHHH (BpeMs, PECYPCHI);

o BBIIBUTaTh W JOKa3blBaTh THUIOTE3bl SKCHEPUMEHTAJIbHBIM IYTEM,

pa3pabaTbiBaTh CTpAaTETHIO pELICHUs 3a/ady, MPOTHO3UPOBATh pE3yJbTaThl CBOEH
NEeATEeNIbHOCTH, aHAIU3UPOBATh U HAXOJIUTh PAllMOHAJIbHBIE CIIOCOOBI pEUICHUs 3a/1a4u
MyTEeM JIeTaTu3allii, CO3JJaHHON MaTeMaTHIECKON 1 (PU3NIECKON MOJICITH.

CnocoObl onpeesieHust pe3yJIbTATUBHOCTH

[lenarornueckoe HaOMIOJICHNUE, EAATOTUYECKUIN aHATIU3 PE3yJIbTATOB PEIICHUs
3a7a4, pe3yJbTaThl y4acTHsI B KOHKYPCaX Pa3InyHbIX YPOBHEM.



Buabl KOHTPOJIAA: BXOIHOMU, IPOMEKYTOYHBIH, UTOTOBBIN.
DopMbl NOABeAeHUA UTOroB peanusanuu IIporpammel

B xone peamuzanuu IIporpamMmbpl MpOBOAUTCS MPOMEXKYTOUYHAs aTTeCcTallvs B
dopme TectoB. [lo okoHUaHMU OOy4YEHHUS MPOBOIUTCS HTOTOBAs aTTECTAIUsl B BUJC
KOHTPOJIbHOHN paOOTHI.

COILEPKAHUE ITPOI'PAMMBI

YyeOHblil (TeMATHYECKHI) IJIAH.
1- i rox o0yueHus

KoanuecTBo yacoB
dopmMBbI
No HanmeHnoBanue P
IMpakTuka | arrecranuu/
n/n paszesa, TeMbl Bcero  Teopus
KOHTPOJIS
BBoaHoOe 3aHATHE 1 1
Pa3zgea 1. MaremaTruka B
18 8 10
(pusnyeckux npoueccax
BexkTops! u nefictBus KOHTPOJILHBIN
1.1, p 4 2 2 P
HaJl HUMU TECT
KBanpatnunas KOHTPOJILHEIHN
1.2, P 4 2 2 P
byHKIMSA TeCT
Pemenue cucrem .
KOHTPOJIbHBII
1.3. | anreOpandeckux 6 2 4 P
. TECT
ypaBHEHUM
KOHTPOJILHEIHN
1.4, | TpuronomeTpus 4 2 2 P
TECT
KOHTPOJIbHBIN
Pa3nen 2. MexaHuka 28 6 22
TECT
KOHTPOJILHEBIN
2.1. | Kuaemaruka 8 2 6 p
TECT
KOHTPOJILHEBIN
2.2. | iunamuxa 12 2 10 P
TECT
KOHTPOJILHEBIHN
2.3. | 3aKOHBI COXpaHEHUS 8 2 6 P
TECT
Pa3nena 3. MoJiekyasgpHas
yasp 10 4 6
(pusuka
MonekyasipHoO - KOHTPOJILHEBIHN
3.1. yip 6 2 4 p
KHHETUYECKask TEOPHS TECT
KOHTPOJIbHBIHN
3.2. | TepmonuHamMuka 4 2 2 p
TECT




Pazpgea 4.
10 4 6
JJIeKTPOAUHAMHKA
KOHTPOJILHBINA
4.1. | DnexTpuueckoe noie 5 2 3 P
TECT
3aKOHBI ITOCTOSIHHOTO KOHTPOJBbHBIA
4.2, 5 2 3 P
TOKa TECT
KOHTPOJIbHAA
Hrorosoe 3ausartue 1 1 P
paboTta
Bcero 68 23 45

Conep:xanne y4e0HOro (TeMaTH4ecKoOro) miaHa.
1-ii rox 00yyeHus
BBenenue
Bgenenue B nporpammy. MHCTpyKTax 0 TEXHUKE O€30MACHOCTH.
Pa3znen 1. MaremaTnka B (pu3nuyeCKUX nmpoieccax

YpoBeHb TpeabsSBICHUS MaTepuania O0eCIeUYMBAET YydYallUMCS BO3MOXKHOCTH
CTPOUTHh MaTeMaTH4YEeCKUe MOACHH (U3UUYECKUX TPOIECCOB, a TaKXKe TMOJydaTh
HEO0OXOAUMBbIC 3HAUCHUS U 3aBUCUMOCTH (PU3UIECKUX BEJIUYNH, IOCPEICTBOM PEIICHUS
pPa3TUYHBIX YPaBHEHUN, HEPABEHCTB U aHAIN3a I'pa(UKOB.

Oobyyarwmmuecs OyayT 3HATH:
- OCHOBHBIE CBOMCTBA BEKTOPOB U JICUCTBUS HaJ HUMH;

- OCHOBHBIE THUIBl (PYHKIIMOHAJIBHBIX 3aBUCHUMOCTEH, I'padukoB (YHKIUH H
croco0oB mpeoopa3zoBaHus TpauKoB;

- crmocoObl  HaxOXJEHUS KOPHEW KBaJIpaTHOTO YpaBHEHUS, peEHICHUS
KBaJpaTHBIX HEPABEHCTB, TeopeMy Buera;

- OCHOBHBIE METOJIbI PEIICHHUS CUCTEM aNreOpandecKuX ypaBHEHUMH;

- OCHOBHBIE€ COOTHOUIEHHUS B TPEYTOJIBHUKE U TPUTOHOMETPUYECKUE TOXKIECTBA,
(dbopMyInbl MPUBENCHUS] U 3HAYEHUS TPUTOHOMETPUYECKUX (DYHKIMH IS pa3IndHBIX
YIJIOB.

OoOyuarommuecst OyayT yMeTh:

- W300pakaTh BEKTOPHl Ha YEPTEKE, HAXOAUTh UX TEOMETPHUUYECKYI) CYyMMY
rpaddecKu 1 aHATUTUYECKU;

- M[IpoCHHpOBATh BCKTOP HA 3aAdHHOC HAIIPABJICHHC, HAXOAWUTh BCIMYHNHY
IIPOCKIKMKU BCKTOPA,

- OHIpCACIIATh YyroJ MCXKAY ABYM: IIPON3BOJIbHBIMH BCKTOPAMU,

- pemaTh CUCTEMbI ainreOpanyeckux ypaBHEHHU Metogom ['aycca u meroaom



Kpamepa;

- YUTaTb MW CTPOUTh TIpaduKd JIMHEWHOM, KBAJPAaTUYHOM, 0OpaTHO
MPOIMOPLMOHATIBHON 3aBUCUMOCTEN, JOrapu(pMUUECKON M MOKa3aTeNbHOU (DYHKIIHUH,
TPUTOHOMETPUUYECKHUX (DYHKIINIA;

- HaXOJWTh BEPIIMHY Mapaloibl U €e KOPHHU, TOUKH MepecedeHus ¢ rpagukom
JIMHEMHOW 3aBUCUMOCTH;

- HaxoJuUTh CTOPOHbI M YIJIBl B MPSMOYTrOJbHOM M  TMPOU3BOJIBHOM
TpeyrojibHUKe, MpuMeHss Teopemy [ludaropa u rTeopemy KOCUHYCOB.

DopMbl 3aHATHH, UCIIOIB3yEMBbIE IIPU U3YUYEHUHN JaHHOT'O pa3jena:
- JIEKUIHMOHHAS;

- TIPaKTHUKYM IO PEHICHUIO 33]1aY;

- nmabopaTtopHas pabora;

- UHIUBHAYalbHAs paboTa;

- Tpymnnosas padora;

- MHAMBUAYaJbHAsl KOHCYJIbTAIIMS;

- TPYIIOBasi KOHCYJIbTALUS;

- KOHTPOJIbHBIH TECT.

Tema 1.1. BekTopbl 1 1eiCTBUS HAJl HUMU

Teopus. TlonsTue BekTOpa, M300pakeHUEe BeKTOpa. J[eMcTBUS HaJ BEKTOpaMH.
JlnuHa u npoekuusi BekTopa. CKaIsSIpHOE MPOU3BEIAEHUE BEKTOPOB U €r0 CBOMCTBA.
VYron mexny BekTtopamu. lIpuMeHEeHHE CKalspHOIO MPOU3BEICHUS BEKTOPOB K
peneHno GU3NIeCcKuX 3a1aq.

IIpakmuxa. Pemenre 3aa4 Ha HaX0XKJAEHUE CYMMBbl, Pa3HOCTH, IIPOU3BEICHUS
BEKTOpOB. HaxoxJIeHue CKaJIsIpHOTO MpPOU3BENECHUA BEKTOPOB M yIjla MEXIy
BekTOpamu. Perenune ¢puznueckux 3aad, Coep Kaux BEKTOPHBIC BETUIHHBI.

Tema 1.2. KBaapaTuunasi pyHkuus

Teopus. Tlonatue dynkimu, cBoiictBa QpyHkimu. KBanpatuunas ¢QyHKIus, ee
cBoiictBa u rpaduk. [loctpoeHune rpaduka KBaapaTUIHOW (PYHKIMH TPU MOMOIIH
AIIEMEHTApHBIX TpeoOpasoBanuii. ['paduk kBampaTHUHOW QYHKIIUH C MOIYJIEM.
KBanparselii TpexwieH W €ro KOpHHM. PaznmoxeHune KBagpaTHOrO TpeXwieHa Ha
MHOXxHTeNU. KBagpaTtHoe ypaBHeHue. DopMyrna KOpPHEM KBaJApaTHOTO YPAaBHEHHS.
3aBUCUMOCTh KOpHEN OT auckpuMmuHaHTa. Dopmynsl Buera. Pacnonoxxenune kopHei
KBaJpaTHOro TpexwieHa. KBagpatHoe HepaBeHCTBO. ['paduueckuii MeTOJ pelieHus
KBaJI[paTHOTO HEPABEHCTBA. METOI MHTEPBAJIOB.

Ilpakxmuka. ViccnenoBanue CBOMCTB KBaapaTudHOM GyHKumu. IlocTpoenue
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rpadukoB KBapaTUYHON (yHKUIMH. Perenue KkBaapaTHbIX ypaBHEHHUI U HEPABEHCTB.
Tema 1.3. Pemienue cucreM ajireOpandecKux ypaBHeHU

Teopus. Anrebpanueckoe ypaBHeHHe. O01acTb onpeneneHus ypaBHeHus. Meton
I'aycca u Kpamepa. Llenbsie panuoHanbHble ypaBHEHUA. JIpoOHO panuoHabHbIE
ypaBHeHus. Cucrembl ypaBHeHUW. HppanuoHanbHble ypaBHEHUS U HUX CHCTEMBI.
VYpaBHEHUS C MOJIYJIEM U UX CUCTEMBI.

Ilpaxmuka. Pemenue cucreM anreOpamdyeckux ypaBHEHHHN pa3iudyHbIMU
METOJaMHU.

Tema 1.4. Tpuronomerpus

Teopus. Tpuronomerpruueckue byHKUIUN YUCJIOBOTO apryMeHTa
[IpeoGpa3zoBaHuss TPUTOHOMETPUUECKUX BhIpaykeHUH. CBOMCTBA TPUTOHOMETPUUYECKUX
(GYHKIUN: TEPUOJUYHOCTD, YETHOCTh, HEUETHOCTh, HEMPEPHIBHOCTb.

Ilpaxmuxa. Pemienne 3a1a4 Ha CBONCTBA TPUTOHOMETPUIECKUX (DYHKITUH.
Pa3gea 2. Mexanuka

YPOBGHB MpCABABIICHUA MaTCpHajia obecrieynBaeT ydanuMcesa YMCHHC PCIIATh
3aJa41  BBICOKOI'O U TIOBBIMICHHOI'O YPOBHA CJIIO)KHOCTH MW 3KCIICPHUMCHTAJIIBHO
IMPOBCPATH OCHOBHBIC 3dKOHOMCPHOCTU MCXAHUKH.

Oobyyarwmmuecs OyayT 3HATH:

- OCHOBHBIC IIOHATUS MEXAaHUKU: MaTepUalbHas TOYKA, OTHOCUTEIBHOCTH
MEXaHMYECKOr0 JIBMKECHUS, IIyTh, MIEPEMEIIEHUE, MTHOBEHHAsA CKOPOCTh, YCKOPEHHE,
Macca, MHEPTHOCTb, Cuja (CWJla TSDKECTH, CHJIa YNPYTOCTH, CUjla TPEHHUSA), BEC,
HEBECOMOCTb, UMITYJIbC, MHEPIMAJIbHAS U HEUHEpIMaTbHasl CUCTeMa OoTcuera, pabora
CUJIbI, INOTEHLMAJbHAslT W KUHETUYECKAas SHEpPrus, aMIUINTYJa, IEPUOJ, YacToTa,
WHEpLMs, MOMEHT UHEPLINH;

- OCHOBHBIC 3aKOHBI MEXAHUKH: 3aKOHbl HBIOTOHA, 3aKOH BCEMHUPHOIO
TATOTeHUs, 3aKOH ['yka, 3akoH KynoHa-AMOHTOHA, 3aKOH COXpaHEHUs HUMITYJIbCa,
3aKOH COXPAaHECHUSI MOMEHTA UMITYJIbCA, 3aKOH COXPAHEHUs U IPEBPALLCHUS SHEPTUH;

- OCHOBHBIC IIPHHIOMIIBI MCXAHHUMKH: ITPHUHIMWII OTHOCHUTCIBHOCTHU Famzme;[,
IMPpUHOUIT HC3aBUCUMOCTH I[BH)KCHHﬁ, IMPpUHOUITI COOTBCTCTBUA,

- BO3MOXHOCTH TIPUMEHECHUS MEXAHUKHU: JIBUKEHHE MCKYCCTBEHHBIX
CITyTHUKOB TOJ JEUCTBUEM CHJIbI TSXKECTH, OAJUIMCTUYECKOE JBH)KEHUE, PEAKTUBHOE
JNBH>KEHUE, yCTpoUrcTBO pakeTsl, KIIJ[ MammH n MexaHn3MoB, OABEMHAS CHJIA KPbLIa
CaMoJIeTa;

- OCHOBHBIE =~ U3MEPUTEIbHbIE MPUOOPHI W  METOABl  BBIUMCICHUS
MOrPENTHOCTEN N3MEPEHNUN B MEXaHUKE;

- MCTOAbI PCIICHUA OJIUMMIIMAJHBIX 3a/la4 I10 MCXaHUKC.
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Ooyuarwmuecs OyayT yMeTh:

- ITPpaBHUJIBHO OIIMCBIBATL U OOBSICHITH OCHOBHBIC MEXaHHUYECKUE SIBJICHUS U
IMpOUECCChI, AaBaTh TOUYHBLIC OIIPCACIICHUSA OCHOBHBIX MMOHSATUM MCXaHHKH,

- n300pakaTh Ha 4YepTeX e NpPHU PEIICHUM 3a7ad HalpaBiICHUS BEKTOPOB
CKOPOCTH, YCKOPEHUS1, CUJIbl, UMITYJIbCA TEJIA;

- pemaTe 3aJayd  Ha OIpEIEIECHUE CKOPOCTH, YCKOPEHHs, NIyTH U
NepeMeNIeHUs] MpPU PA3NIMUHBIX BUAAX JBHKEHHS, CKOPOCTH W YCKOPEHHS MpHU
JIBHKEHHUH Teja MO0 OKPY>KHOCTH C IMTOCTOSIHHOM 110 MOJYJIK0 CKOPOCTBIO, MAaCChl, CHJIBI,
UMITyJIbCca, paboThl, MOIIHOCTH, 3Hepruu, KIIJI, yckopeHuss cB0OOOAHOrO majeHus 1o
nepuoay KoiaeOaHuit MasiTHUKA U Ap.;

- paccuuThiBaTh TOPMO3HOM IyTh, CHWJBI, JCHCTBYIOIIME Ha TEIIO,
JNBIKYIIEECS C YCKOPEHHUEM, ONPEACNATh CKOPOCTh PAKEThl, HCIOIb30BaTh
KJIACCUYECKUH 3aKOH CJIOKEHHSI CKOPOCTEH, a TakKe 3aKOHbl HpIOTOHA, BCEMUPHOTO
TATOTEHUS, COXPAHEHUS UMITYJIbCA, MOMEHTA UMITYJIbCA, JHEPTUU U JIP.;

- YUTATh U CTPOUTH TpadUKH, BhIpAKAIOIIUE 3aBUCUMOCTh KHHEMATHYECKUX
BEJIMYUH OT BPEMEHU NPU PABHOMEPHOM, PABHOYCKOPEHHOM M KoJjeOaTelIbHOM
JIBUKEHUSX, CUITBI YIIPYTOCTH NpHU AedOpMaLUH U JIp.;

- U3MEpATh U BBIYUCIATH (DU3UYECKUE BEJIMYMHBI: BpPEMs, PACCTOSTHHE,
CKOPOCTb, YCKOPEHHUE, MacCy, CUIy, >XKECTKOCTb, KOA((HUIMEHT TpeHUs, UMITYJIhC,
pabotry, momHocTh, KIIJI mMexaHu3MoB, nepuoj KojeOaHUN MasTHUKA, YCKOpEHHE
CBOOOTHOTO Ma/ICHHUS;

- Jienath BBIBOJBI 00 U3MEHEHHH (U3MYECKUX TapaMeTpoB M XOja
¢du3znueckoro mnpoiiecca U3 aHanu3a rpaduKoB, ypaBHEHUI U HEPABEHCTB;

- II0JIb30BaThC (PU3NICCKUMHU MPUOOPAMH: MUKPOMETPOM, CEKYHIOMEPOM,
U3MEPUTEITBLHBIM ITWIMHIPOM, BeCaMH, TPHOOMETPOM, MOJIBMYKHBIM W HEIIOBHIKHBIM
OJIOKOM | JIp.;

- peuiatb 3aAda4d BBICOKOI'O M IIOBBINICHHOI'O YPOBHA CJIIOKHOCTH IIO
MCXAaHHMKC M OJITMMIIMAAHBIC 3aJa4H.

DopMbl 3aHATHH, UCIIOJIB3yEMBbIE ITPU U3YUEHUHU JAHHOTO pa3iena:

JIEKIIMOHHAS;
-  HMHAWBUAYyaJbHas padoTa;

- TpynmoBas padoTa;

- MHAMBUAYyaJIbHAas KOHCYJIbTAIIHS;
- IpynmnoBas KOHCYJIbTAIIMS;

-  WTOTOBBIU TECT.
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Tema 2.1. Kunemaruka

Teopusa. llpsMoiMHEWHOE pPAaBHOMEPHOE U PABHOYCKOPEHHOE JBHKEHHE.
[Tpuanun otHocuTensHOCTH ["ammies. OTHOCUTENBHOE ABUXKEHUE. Teopema cllokKeHUs
ckopocTel. JIBukeHue Tena, OpOLIEHHOro MO YIJIOM K ropu3oHTy. KpuBonnHeitHoe
IBWKEHUE. JIBM)KEHHE MaTepuajbHOM TOYKHA II0 OKPYXKHOCTH C IIOCTOSIHHOMU
CKOPOCTBIO. OcHOBHBIE XapaKTEPUCTUKHU BpalIaTEIbHOIO JBUKECHHUS
(LEHTPOCTPEMUTENBHOE YCKOPEHHUE, MEepUuoj, 4YacToTa, YIJIOBOE IEpEMEUICHUE).
KonebarenbHoe aABM>XeHUE MaTepHalbHOM TOYKH. KnHeMaTnuyeckue XapakTepUCTHKU
K0Je0aTeNbHOTO JIBKEHUSA, TrpadUKH H3MEHEHHs ATHX MapaMeTpoB C TEUECHUEM
BpeMEeHU. AHAJIOTHH BPALIaTEIbHOTO U KOJIEOATENbHOTO IBUKEHU M.

Ilpakmuxa. Penienne 3a1a4 Ha BBIYUCICHUE KHHEMATUYECKUX TTapaMeTpoB MPH
PaBHOMEPHOM U PAaBHOYCKOPEHHOM JIBI)KCHUH, a TAKXKE MPHU ABUKEHUU MaTePUATILHOM
TOYKH MO OKPY>KHOCTHU M KoJiebaTeaIbHOM JBIKeHUU. HaxoxkaeHue cpeHeil CKOpocTH
npyd  HEPAaBHOMEPHOM  JIBUKEHWU.  BpIUMCIEHWE  MTHOBEHHBIX  3HAYCHHM
KMHEMAaTUYECKUX TapaMeTpoB KoJjebaTeabHoro aBmwkeHus. llocTpoeHue rpadukoB
3aBUCUMOCTEH KUHEMATHUUECKUX IMApaMEeTPOB OT BPEMEHHU U aHAJIN3 ITUX TpauKOB JIs
pPa3IUUHBIX BHUJOB JBWKEHUS MATEpPUAIBHOM TOYKH. BbIUKCIEHHE CKOPOCTH,
JATBLHOCTH, BBICOTHI MOJhEMa W BPEMEHHU IOJieTa Tejia, OPOIIEHHOTO TOJ YIJIOM K
TOPU3O0HTY.

Tema 2.2. lunHaMuKa

Teopusi. OCHOBHBIE TOHATHS JWHAMUKH MaTe€pUaIbHOW TOYKH (TIJIOTHOCT,
macca, cwia). VHepuuanbHble W HEUHEPUUAIbHBIE CHCTEMBI OTCUETa. 3aKOHBI
Herorona. Ilpsimas u oOpatHas 3agaun MeXaHUKH. Buabl cui (ynpyrocTH, TpeHHS,
conpoTtuBiieHus). 3akoH BcemupHoro tsarorenus. 3akoHbl Kemepa. Kocmuueckue
CKOPOCTH. JIBMkEHUWE Tella MO HAKJIOHHOW IUIOCKOCTH. Tpenuwe, 3akoH KymoHa-
AmonTOHa. Ympyrocte u nedopmaruu, 3akoH ['yka. /luHamuka BpaliateabHOTO
nBKeHus. OCHOBHOW 3aKOH BpallaTEIbHOTO JBUXKEHHS. MOMEHT HWHEpLUU.
OCHOBHbIE TIOHSITUSI CTAaTHUKUW (MOMEHT CHWJIbIL, IJIEYO CHUJIbI, TOYKA OIOpPHI, LIEHTP
BpaueHus). Buael paBHOBecuil Tena (yCTOWYMBOE, HEYCTOMYMBOE, O€3pa3iuyHOE).
VYcnoBue paBHOBecHSs Tela, LEHTP Macc. J{aBiieHue (TBepable Tena, KUIAKOCTU U ra3bl).
3akon Ilackana u 3akoH ApxuMmena. YciaoBue IuiaBaHug Tel. JIuHamuka
K0J1€0aTeTbHOTO JBUKEHUSI MATEPHATIBHON TOYKH.

lIpakmuxa. HaxoxaeHre IIIOTHOCTH TeJla U CPeJIHEN MIIOTHOCTH CMecH (CIiaBa).
Pemienrie 3a1a4 Ha pacuer paznuyHO poja cui. Peuienue npsiMoil u oOpaTHOM 3aaaun
MEXaHUKU JJIS T[OCTYNATeIbHOIO M BpalllaTeIbHOrO JBWXeHUdA. OmnpeneneHue
YCKOPEHUSI TeJla NPU ABWXKEHUM MOJ JEUCTBHEM HECKONbKMX cuil. [loctpoenue u
aHanu3 rpadUKoB 3aBUCUMOCTEN CUJIbI TPEHUS, CHJIbI TSXKECTU U CUJIbI YIIPYTOCTH OT
CYLIECTBEHHBIX MapaMETPOB MEXAHUUYECKOM cuctembl. OnpeaeseHne MOMEHTOB
WHEPLHUHU TeJ pa3indyHon (popMbl. BerunciieHne napaMeTpoB MEXaHUYECKON CUCTEMBI B
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YCIIOBHMH PAaBHOBCCHA. Pemienue 3aa4 THUAPOCTATUKHU MW OIPCACIICHUC YCJ'IOBI/II\/’I
I1aBaHusA TCII.

Tema 2.3. 3akoHBbI cOXpaHeHHS

Teopusa. mmyinbe Tenma. 3aKOH COXPAaHEHUs HMMITYJbCA. 3aMKHYTas CHCTEMA.
PeakTtuBHOE nBUXKEHHE. YCTPOMCTBO pakeThl. YpaBHeHue Memepckoro. dopmyna
[MuonkoBckoro. Mexanudeckasi pabota. MormiHocTs. [loTeHnnanbHas U KUHETHYECKAS
sHeprus. KoHcepBaTHBHBIE W JIHUCCUNATUBHbIE Cuibl. KuHeTtmueckas 5sHeprus
BpALIAOIIEr0oCs TeNa. 3aKOH COXPAaHEHHUs DHEPIUU B MeXaHMKe. [IpocTbie MeXaHU3MBI
n ux KIIJ. IlpeBpamenus sneprun. MOMEHT UMITyJIbCa. 3aKOH COXPaHEHUS MOMEHTA
uMItyabca. Kunetnueckast 3HEPrusi Bpallaroerocsi TREpAOro Tena.

Ilpakmuka. OmnpeneneHue UMIYJIbca Tela W 3aMKHYTOM CHUCTEMBI TeJl.
[IpumeHeHne 3aKkOHAa COXPAHEHUsS HWMIYJIbCa U BBIYACICHUE KUHEMATUUYECKUX
XapaKTEPUCTUK JJIsI PEaIbHBIX CUCTEM W MPOIECCOB (B3PHIB, y/ap, CTOJIKHOBEHHE).
Pemenne 3a1a4 Ha 3aKOH COXpPAHEHUS MOJHOW MEXAHUYECKOW >HEpruu. Beruncienne
MOTEHITMATLHOM SHEPTUH TeJIa B MOJIE TSHKECTU U yIPYro a1e(opMUpOBaHHON MPYKUHBI.
Pacuer pa6otsi, MmomHOCTH M KIT/] pa3znuaasix MexaHn3MOB. Beruncienue napaMmeTpon
BpAILIATEIIbHOTO JIBUXKEHHS C MPUMEHEHUEM 3aKOHA COXPAHEHUS UMITyJibca. Pemenue
KOMOWHHMPOBAHHBIX 33/1a4 HA MPUMEHEHUE 3aKOHOB COXPAHEHUS B MEXaHHKE.

Paznen 3. MoJiekyJsipuasi pusuka

VYpoBeHb NpeabsaBiICHUS MaTepralia 00ecleurnBaeT y4aluMces periaTh 3aadu
MOBBIIIEHHOTO YPOBHSI CJIOXHOCTH M SKCIEPUMEHTAIbHO TMPOBEPSTH OCHOBHBIC
3aKOHOMEPHOCTH MOJIEKYJISIPHON (HU3HUKH.

Oobyuyarwmuecs Oya1yT 3HATH:

- OCHOBHBIE TIOHATHUSI MOJICKYJISIPHOM (DM3HUKHU: TEIIIOBOE IBUXKEHUE YACTHII;
MacCbl M pa3Mepbl MOJEKYJ; HACAJIbHBIA Ta3; HW30TEPMHYECKUN, HW3O0XOPHBIH,
n300apHBIA M anauabaTHBIM  TPOIECChl; OPOYHOBCKOE JABMKCHHUE; MOJISIpHAS
TEIUIOEMKOCTh;, Temrmeparypa (Mepa cpeqHel KHHETHMYECKOW DSHEPrHH MOJIEKYN);
HEOOpPaTUMOCTh TEIUIOBBIX MPOIECCOB; KOJIWYECTBO, TETUIOTA, BHYTPEHHSS JHEPTHS;
HACBHIIICHHBIE W HEHACHIIIICHHBIC TAphl; BIAKHOCTh BO3/AYyXa; AHU30TPOIHS
MOHOKPHUCTAIIJIOB, KPUCTATUYECKHE U aMOpdHBIE Tela; YIpyrue U IUIaCTHYECKHE
nedopmanum;

- OCHOBHBIE 3aKOHBI MOJEKYJISIPHON (U3UKUA: OCHOBHOE YpaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKOM TeOopuM, ypaBHeHue MeHnneneeBa-Knanelpona, cBs3b
MEXJIYy HapaMeTpamMu COCTOSIHHSI ra3a B H30MIpPOILEccax, NEPBOE M BTOPOE HAYAJIO
TepMOJIMHAMHKH, YpaBHEeHHE Maiiepa, ypaBHenue [lyaccona;

- CyTh OCHOBOMOJIAralOIIUX OMBITOB MOJEKYISIPHON (DU3UKU: OMBITOB
[lIrepna, Ileppena, Jlamepra, Ixoynsa, Menaeneea u Knaneripona, [lapis, boins u
Mapwuortra, I'eii-JIroccaka, Kapuo u mp.
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- BO3MOXKHOCTH TPUMEHEHHS] MOJEKYIIPHOW (U3UKU: HCIIOIB30BAHHE
KPUCTAJUIOB U APYTUX MAaTEPHAIIOB B TEXHUKE, TEIUIOBBIC IBUTATEIN M UX IPUMEHEHUE
Ha TPAHCIIOPTE, B DHEPreTUKE M CEIBCKOM XO3SiCTBE, METOABl MPO(DHUIAKTUKU H
O0pBOBI C 3arpsI3HEHUEM OKPY KAIOIIEeH cpeibl;

OCHOBHBIE U3MEPUTENbHBIE MPUOOPHI MOJEKYJISPHON (PUBHUKH.
Ooyuaromuecs OyaAyT yMeThb:

- MPaBUJIBHO OIMUCHIBATh U OOBSCHSATH OCHOBHBIC SIBJICHUS M MPOIECCHI
MOJEKYISIpHOM  (U3MKHK, JaBaTh TOYHBIE OIpEJEICHUS OCHOBHBIX TMOHSITUH
TEPMOJIUHAMUKHY;

- n300paxkaTh Ha YEPTEKE 3aBUCUMOCTH OCHOBHBIX TEPMOJUHAMUYECKHUX
napaMeTpoB B U30IpoIieccax;

- pemaTh 3aJadyd Ha pacyeT KOJIMYECTBA BEIIECTBA, MOJIIPHOM MacChl C
MCIOJIb30BAHUEM OCHOBHOTO YPaBHEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU Ta30B,
ypaBHeHUs1 MeHneneeBa-KnanenpoHa, cpelHEW KHUHETUYECKON SHEPTUU XaOTHYECKOTO
JIBUKCHUS MOJIEKYJ W TEMIEPATYpPbl, MOBEPXHOCTHOIO HATSXKEHUS KHUIKOCTU H
[IapaMeTPOB YIIPYTUX CBOMCTB MAaTEPHUAJIOB;

- paccuutbiBath KIIJI TermmoBbiX nBurateneit, paboty raza, BHYTPEHHIOIO
SHEPIUI0 U KOJIMYECTBO TEIJIOTHI B U30IpOIieccax U aauadaTHOM MpOLecce Ha OCHOBE
[IEPBOT0 Hayajaa TEPMOJAUHAMUKHY;

- YUTaTb W AHAJIUM3UPOBATH rpa(bmcn, BBIpAKAOINIUC CBA3b MCIKIY
TCPMOANHAMHNYCCKUMU IMapaMCTpaMU W BbIYUCIIATH pa60Ty C IIOMOIIBIO rpa(bHKa
3aBUCHMMOCTH JaBJICHUA OT O6”I>€Ma;

- ONpENENATh  OKCIEPHUMEHTAIbHO  TapaMeTpbl  COCTOSHUS ~ rasa
(TemmnepaTypy, 00beM M JaBIICHHE), MOIYJIb YIPYTOCTH Matepuana, KodDQPUIIUSHT
TIOBEPXHOCTHOT'O HATSHKCHHUS KUJTKOCTEH;

- MOJIb30BaThCS (PU3UUECKUMU MPUOOpPAMU: TICUXPOMETPOM, TUTPOMETPOM,
TEPMOMETPOM, MEH3YPKOU, MAHOMETPOM;

- pemaTe 3aJayd BBICOKOTO M IOBBIIIEHHOIO YPOBHSA CJIOKHOCTH IO
MOJICKYJISIPHOW (PM3UKE W OJTUMITHATHBIC 3a]aUH.

DopMbl 3aHATHH, UCIIOJIb3YEMBIE NP U3YUYEHNUH TAHHOTO pa3ziena:
- JIEKI[MOHHAs;

- WHANBUAYyalbHAsS paboTa;

- rpymnmoBas padoTa;

- WHJMBUTyaJIbHAsI KOHCYJIbTAIIUS;

- rPYINNoBas KOHCYJbTAIMS;

15



- KOHTpOJIbHAs paldoTa;
Tema 3.1. MoJsieky/IsIpHO-KHHETHYECKAs] TeOPHUst

Teopus. OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOM TEOPUU M HUX
onbITHBIE OoOOcHOBaHMs. Juddysus u OpoyHOBCkoe ABMKEHHE. BzaumonerctBue
aTOMOB M MOJIEKYJ BellecTBa. Macca u pasmepbl MoJieKysl. IloctostHHas ABoranpo.
JluHaMH4YeCcKHe U CTaTUCTUYECKUE 3aKOHOMEPHOCTHU. BeposiTHOCTh coObITHS. MuUKpo-
u MakpoonucaHue Qusnyeckux cucreM. CpeaHue 3HaueHUA (U3HMUECKUX BEIMYMH.
Pacnipenenenue kak crnoco0 3a/iaHus coCTOsIHUS cucTeMbl. Pacnipenenenne Makcgesia
n bonpumana. Omnseir IlTepna, Ileppena, Jlamepra. WMneaneHbiii ra3z. OcCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETUUECKON TEOpUHU UIECAIBHOTO ra3a. Temneparypa u ee
u3MepeHue. AOCOJIOTHBIM HyJIb TeMIepaTypbl. YpaBHEHHE COCTOSIHHUS HICATbHOIO
rasa Kak CJIeJICTBUE OCHOBHOTO YPABHEHHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUH T'a30B
U €ero 4YacTHble cllydau IJisi MOCTOSIHHOW TeMIlepaTyphl, MOCTOSIHHOTO o0beMa M
NOCTOSIHHOTO JaBieHus. PeanbHble Ta3pl. YpaBHeHue Ban-gep-Baanbca. Cpennss
JUIMHa CcBOOOAHOTrO Tmpolera. ArperatHble COCTOSHHS M (pa30Bble TEPEXOJBbI.
HachbllieHHblE W HEHACBIIIEHHBIE Napbl. 3aBUCUMOCTb JIaBJIEHUS M IUIOTHOCTH
HACBIIIEHHOTO Mapa OT TEMIIEPATYPbl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS )KUIKOCTH
ot naBneHus. Kputuueckas remneparypa. @a3oBble epexXoibl U JUarpaMma COCTOSHUS
BellecTBa. lIponeccsl KOHAEH AU U UCIIAPEHUS B NIPUPOJE U TEXHUKE. BiaxxHOCTh
Bo3ayxa. Touka pocsl. [Ilcuxpomerp. I'urpomerp. CBoMCTBa MOBEPXHOCTH KUIKOCTEM.
IToBepxHocTHas »Heprus. [loBepxHocTHOEe HaTskeHune. CmaumBanue. KanwuisspHbie
apiieHusd. CTpoeHue KPUCTAIOB. AHHU30TpONHs KpucTawioB. [lonmuMopdusmel.
MoHokpucTaniasl U NONUKpUcTAIIbL. [IpocTpaHcTBEHHas pemieTka. DieMeHTapHas
sueiika. CummeTpust kpuctamuioB. JlepekTsl B kpuctamuiax. O06pa3zoBaHrue KPUCTALIIOB
B NPUPOJEC U TOJIydeHHe UX B TexHUKe. CrocoObl ympaBlieHHUS MEXaHUYECKUMU
cBOiicTBaMU TBepAbIX Ted. lloHATHE O KUAKUX KpucTawiax. AmopdHbie Tena.
Hedbopmanun. Hanpspkenne. MexaHWdecKde CBOWCTBA TBEPABIX TENI: YIPYroCTh,
IIPOYHOCTh, IJJACTUYHOCTh, XpynKocTb. Jluarpamma pactTspkenus. Co3naHue
MaTepuaioB ¢ HEOOXOAUMBIMU TEXHUYECKUMHU CBOMCTBAMHU.

IIpakmuxa. PacdeT MUKPOCKONMMYECKUX U MAKPOCKONUYECKUX IMApaMeTPOB
pea’bHbIX CHUCTEM (CKOPOCTh MOJIEKYJ, TEMIEparypa, [aBJICHUE, KOJIUYECTBO
BEIlleCTBA, YUCJIO MOJieKyn). Pemienue 3anau Ha ypaBHeHne MeHneneeBa- Knamneiipona
Y Ta30BbIe 3aKOHBI. [locTpoeHue rpaukoB U30IPOIIECCOB U UX aHaIu3. Berducienue
napaMeTpoB  JKMAKOCTeH u  TBepAblx Ten  (moaynss  FOHra, yanuHeHus
neOpMHUPOBAHHOTO Teja, Kod(h(dHUIMEeHTa TOBEPXHOCTHOTO HATSKEHHS, BIAKHOCTH
BO3/1yXa U JIp.). Perienue KkauecTBEHHBIX U pACUETHBIX 3a7]a4 Ha KalWJUISIPHBIC SBICHUS
1 (pa3zoBbIe MIEPEXO/Ibl, aHATU3 (PA30BbIX AUATPAMM.

Tema 3.2. TepMoaguHaAMHKA

Teopus. TepMonMHAMHYECKHI TOAXOJ K HU3YUYCHHIO (PU3MYECKUX IMPOIIECCOB.
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TepMoanHamMu4yeCcKue nmapaMeTpbl COCTOSIHUSA Tella. BHyTpeHHss sHeprus teia. [lepsoe
Hayajgo TEepMOJUHAMHUKHU. TepMoIuHamMuyeckoe omnucaHue (a3zoBbIX MEPEX0JIOB,
aHanu3 (a30BBIX NMPEBPAILCHUN ¢ PHEPreTUYeCKo Touku 3peHusi. Paborta uaeaibHOTO
raza npu u3MeHeHuu oObema. [IpuMeHeHue MepBOro Havajla TEPMOJUHAMHUKH K
pa3IM4YHBIM  TEIUIOBBIM MPOLECCAaM, COBEpPLIAEMBIX HAJ HJICAJIbHBIM Ta30M.
AnuabatHbii  mporiecc. TemmoeMKOCTH Ta30B TMPU  TOCTOSHHOM JIaBIICHUM WU
MOCTOSIHHOM 00BbeMe. TennoeMKOoCTh TBEpAbIX Tell. TersioBble MamuHbl. [lpuHnmn
nerctBud TeroBeix apurateneid. [ukin Kapuo. KIIJ[ TernmoBoro aBuraresns u myTu €ro
MOBBIIIEHUS. [[BUTaTEIb BHYTPEHHETO CTOPAHUSL.

[TapoBas u razoBasi TypOuHbI. PeakTHBHBIE ABUTATENU. XOJIOANIbHBIE MAIIUHBI.
Ponp TemioBBIX MamMH B Pa3BUTHUM TEIUIOOHEPrEeTUKU M TpaHCIOpTa. TeruioBble
MalIHbI U 0XpaHa npupoasl. O0paTtumblie 1 HeoOpaTUMbIe npoieccshl. HeoOpatumocTthb
TEIJIOBBIX MPOLECCOB. BTOPOI 3aKOH TEPMOAMHAMUKH U €70 CTATUCTUYECKUN CMBICII.

Ilpakmuka. PacueT TepMOJIMHAMHYECKHX MapamMeTpOB peajbHbIX CHCTEM B
pPa3TUYHBIX COCTOSHUAX. TepMoaMHaMUYecKud aHaiau3 (a3oBBIX MPEBpPAICHUH.
DOHepreTuyeckre COOTHOIICHHUS TNpU HUcHapeHuu (KOHJEHCAllMW), IUIaBICHUU
(kpucTasmM3anuu) BemiecTBa. [IpuMeHeHME MepBOro Hauyajga TEPMOJIUHAMHUKH K
ONMMCAHMIO TPOLIECCOB HAJl WJCATbHBIM Tra30M, pacyeT MapaMeTpoB Ta3a B ITUX
npoueccax. Bpruncinenne KIIJ[ TemioBsix MamuH (B TOM 4YHUCIE W HUACAIBHBIX),
paboTaromux Mo pa3auyHbIM IMKiIaM. KadecTBeHHBbIE 3a7adyll Ha BO3MOXKHOCTH-
HEBO3MOXXHOCTh CO3/IaHMsI «BEYHOro nBurareis». Pacuer sddextuBHOCTH padOTHI
XOJIOAWIBHBIX YCTAHOBOK.

Pa3znen 4. DiiekTpoAUHAMHUKA

YpoBeHb mNpenbsBiICHUS MaTepHuaia 00€CIeurnBaeT Y4YaluMCS BO3MOKHOCTH
pelarh 3aJa4d IMOBBILIEHHOI'O YPOBHS CI0HOCTHM U 3KCIIEPUMEHTAIBHO MPOBEPATH
OCHOBHBIE 3aKOHOMEPHOCTH AJIEKTPUUECTBA U MAarHETU3Ma, a TaKKe KoieOaTeIbHbIX U
BOJIHOBBIX IPOLIECCOB.

Oo0yuaromuecsi OyayT 3HATH:

- OCHOBHBIE TIOHSTHUA AJIEKTPUUECTBA U MarHETU3Ma: SJICKTPUUECCKUH 3apsij,
BJICKTPUYECKOE M MArHUTHOE TI0JsA, HAIPSXKEHHOCThb, PAa3HOCTh MOTEHIIUAJIOB,
HANPSDKEHUE, DJIEKTPOEMKOCTD, JUDJICKTPUYECKAs POHUIIAEMOCTh, CTOPOHHUE CUJIBI U
OJIC, wmarHuTHas WHAYKIHUS, MArHUTHBIA TOTOK, MAarHUTHas MPOHUIIAEMOCT,
HANPSHKEHHOCTh MAarHUTHOTO TOJIS.

OoOyuarmmuecss OyayT yMeTh:

- I[IpaBUJIbHO OIIMCBIBATbL H OOBSICHATHL OCHOBHBIC SIBJICHUS M IMPpOoLHCCChI
QJICKTPOAMHAMUKH, JaBaTb TOYHBIC onpcacJICHUA OCHOBHBIX MOHSITUM
QJICKTPpOMAarueTu3ma.

DopMbl 3aHATHH, UCTIOJB3yEMbIE NPU U3YUECHHUH IAHHOTO pa3zena:
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- JEKIIUOHHAS;
- UHAUBUAYalbHAsA padboTa;

- rpynmnoBas padoTa;

- WMHAUBHyallbHAsI KOHCYJIbTAIINS,
- TpyMIOBasi KOHCYIbTAIINS,

- UTOT'OBBIN TECT.

Tema 4.1. JnekTpuyeckoe mojie

Teopua. 3akOH COXpaHEHHUS JJIGKTPUYECKOrO  3apsaa. TodeuHbBld W
pacnpeneneHHbld 3apsasl. 3akoH KynoHa. Onekrtpuueckoe mnosie. HampskeHHOCTS.
JIMHUM HaANpsSHKEHHOCTH. ODJIEKTPUYECKOE II0JIE TOYEUHBIX 3apsaaoB. OgHOpOaHOE
anekTpuueckoe nojue. [IoTok HanpspKeHHOCTH dnexkTpudeckoro nois. Teopema [Maycca
U €€ MPUMEHEHHE JUIsl pacyeTa IEKTPUUECKUX Mojied. PaboTta 31eKTpUuecKoro mois
npu nepemenieHnu 3apsaaoB. [loreniman. Hanpsikenne. CB3b MKy HAIPSIKEHUEM U
HAIPSYKEHHOCTbIO. [IpOBONHUKHM B JJIEKTPUYECKOM IMOJE. DJIEKTpUUYECKass E€MKOCTb.
DnexTpudeckasl EMKOCTb IJIOCKOr0 KOHJIEHCATOpa. JIU3IeKTpUUYECKasi MPOHULAEMOCTb.
DHeprus 3JaeKTpruueckoro nois. IoTHocTs sHeprun. JAU3IeKTPUKH B 3EKTPUUECKOM
nojie. MexaHU3M MOJISPU3ALNANA JHUIJIEKTPUKOB. OJIEKTPETBl U CETHETOXJIEKTPUKH.
[Tee303nexkTprueckuii 3 PEKT U ero UCHOIb30BAHUE B TEXHUKE.

IIpaxmuxa. Pelienrne KauyeCTBEHHBIX 3a/1au 1O AJIEKTPOCTATUKE (dNIEKTpU3aIus,
npoBoAsme chepsl), 00bSICHEHHE HAOJIONAEMbIX JJIEKTpUYECKUX sBIeHUU. Pacuer
CWJIBl B3aUMOJICHCTBUSI DJEKTPUUYECKUX 3apsAJiOB, €MKOCTH, 3apsija U DSHEpPruu
koHaeHcaTopa. [locTtpoenue rpaduKoB 3aBUCUMOCTEHM AJIEKTPUUYECKHX MapaMeTpoB
3apsHKEHHBIX TE OT KOOPJIUHAT.

Tema 4.2. 3aK0HBI MOCTOSAHHOI'0 TOKA

Teopusi. YcnoBus CYIIECTBOBAHMS MOCTOAHHOrO TOKa. (CTanuroHapHOe
ANEKTPUUYECKOE MOoJie. DNEKTPUUYECKHUE LIENU C MOCIEI0BATEIbHBIM U MapalieIbHbIM
COCIMHEHUSAMHN TPOBOJHUKOB. OJEKTpOJABWKYyIas cuina. 3akoH Owma s
HEOJHOPOJHOTO ydYacTKa Iienu u g noiHoi memnu. IlpaBmma Kupxroda. Pacuer
Pa3BETBICHHBIX D3JIEKTPUYECKUX LEMel, CMEIIAHHBIX COCAMHEHUN MPOBOJHHUKOB.
IIyHTBI M JONOJHUTENbHBIE COMNPOTHUBIEHUS. PaboTa M MOIIHOCTH TOKa. 3aKOH
Jxxoynsa-Jlenna.

DneKTpuuecKkuid ToK B MeTaiax. OCHOBHBIE MOJIOKEHUS 3JIEKTPOHHON TEOpHUU
MPOBOJAMMOCTH MeTaIoB. CKOPOCTh YHOPSIAOYEHHOTO JBUXKEHHUS DJIEKTPOHOB B
MPOBOJHUKE. 3aBUCHUMOCTb COMPOTHUBIIECHHS OT TemIieparypbl. CBEpXITPOBOIUMOCTD.
OJIEKTPUYECKU TOK B MOJIYNPOBOAHUKAX.  ODJIEKTPUYECKas MOPOBOJAUMOCTD
MOJIYNIPOBOJHUKOB U €€ 3aBUCUMOCTb OT TEMIIepaTyphl U ocBelieHusi. CoOCTBeHHass U
MpUMECHasi MPOBOJUMOCTb MOJYINPOBOAHUKOB. TepmMo- U (POTOPE3UCTOPHI.
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ONEeKTpOHHO-ABIpOYHbIM  mepexon. [lomympoBomHuMkOBBIM — nuon.  TpaH3uCTOp.
[IpumeHeHue MOJynpOBOJHUKOBBIX NpuOOpoB. Tpurrep kak s3iaeMeHT OBM.
NHuTterpanbHple CXEMBI. OJIEKTPOHHAass SMHCCHUA. BosbT-ammepHass XapaKTepHCTHKA
auoNa. OJEKTPOHHbIE IYyYKM M HUX CBOHCTBA. OJEKTPOHHO-y4yeBas TpyOka.
DNEKTPUUYECKUH TOK B PacTBOpax M PacIUIaBaxX JJEKTPOJIUTOB. 3aKOH DJIEKTPOJIM3A.
Omnpenenenne 3apsnga dnekTpoHa. [IpuMmeHeHne  3ieKTpoim3a B TEXHHKE.
DNEeKTpUYECKU TOK B razax. HecamMOCTOSTENBHBI M CaMOCTOSATENbHBIA pa3psiibl B
razax. Buasl camocTosaTenbHOro pa3psiaa (TIaeiomui, ICKPOBON, KOPOHHBIHN, TyrOBOK).
Ilonsitne o muasme. MI'/[-renepaTop. DJIEKTpUYECKH TOK B Bakyyme. BakyymHBbII
MO/ ¥ TPUOJ. DIEKTPOHHO-TyuYeBast Tpyoka. OnbiT Modde-Mumnnmkena.

Hpakmuka. Pacuer COMMPOTHUBJICHUA TIOCJICAOBATCIIBHOTO, I1aPaJVICJIBHOTO U
CMCHIIAaHHOT'O COCAWHCHUA IMPOBOIHUKOB. Breruncnenue MaJACHUA HAIIPAXKCHUSA, CUJIbI
TOKa, BBIHCHHGMOﬁ MOIIIHOCTH B ICIIKM IMOCTOAHHOI'O TOKA. PacueT cioxHBIX HeHeﬁ C
IIOMOIIIBIO IMpaBUJI KI/IpXFO(ba. HOCTpOGHI/Ie )51 aHaJIn3 BOJIbTA-aMIICPHBIX
XAPAKTCPUCTHUK PEC3UCTOPOB, PACTBOPOB U IMOJYIIPOBOJIHUKOB.

Hrorosoe 3ansitue
KonTtponbshas pabora.

YueOHbI (TeMaTHYECKU) TJIAH.

1- il ToJ1 00yueHust
KoaundecTBO 4acos
dopmbI
Ne HauMmeHoBaHnue P
IIpakTu | arrecramun/
n/n pa3jaeJia, TeMbl Bcero Teopus
Ka KOHTPOJIA
BBoanoe 3ausitue 1 1
Pa3znen 1. MaTremaTruka B 16 g g
¢dusnyeckux nmpoueccax
Tpuronomerpus KOHTPOJILHEIHN
14.| P P 4 2 2 p
TECT
Jlorapudmuyeckas u .
KOHTPOJIbHBIN
1.5. | moka3zarenpHas 4 2 2
TECT
byHKIIH
IIpousBoaHas KOHTPOJILHEBIHN
16.| P 4 2 2 P
TECT
HNurerpan KOHTPOJILHEBIHN
17, P 4 2 2 P
TECT
Pasnea 2.
24 6 18
DJIeKTPOAUHAMHKA
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MarsuTHoOg€ I10JI€ KOHTPO/IbHbIN
2.1. 6 2 4
TecTt
DIIEKTpOMAarHuTHAS KOHTPOJIbHBIN
2.2, P 8 2 6 P
WHTYKIIHS TECT
DNEeKTPOMarHUTHbIC KOHTPOJIbHBIM
2.3. 10 2 8
KOJICOQHMS U BOJIHBI. TECT
Pa3nen 3. Onruka n 26 g 18
KBaHTOBas (pu3uKa
BonnoBas onTuka KOHTPO/IbHbIN
3.1. 6 2 4 P
TecTt
['eomeTpuueckas KOHTPO/bHbI
3.2. 6 2 4 P
OIITHUKAa TecT
du3uka aroMa KOHTPO/IbHbIN
3.3. 7 2 5
TecTt
®du3rKa aTOMHOTO KOHTPOJIbHBIN
3.4 7 2 5 P
spa TECT
KOHTPOJIbHAS
HTorosoe 3aHsTHE 1 1 P
paboTta
Bcero 68 23 45
Conep:kanne yueOHOro (TeMaTHY€CKOr0) IJIaHAa.
2-# roJ1 00yueHust
BBognoe 3ansitme. Benenue B Ilporpammy. HMHCTpyKTaxX 1O TEXHUKE
0€30IMacHOCTH.

Pasnen 1. Marematrka B U3HMYECKUX MTPOIIECCaX.

YpoBeHb TMpeAbsBICHHUS MaTepuaiga O0ecrnedYrBaeT Y4YallUuMCS CTPOUTH
MaTeMaTU4ecKrue Mo (U3NUYECKUX MPOIECCOB, a TAKXKE MOIy4aTh HEOOXOIUMBbIE
3HAUEHUS U 3aBUCUMOCTH (DPU3WYECKUX BEIUYHH, TTOCPEACTBOM PEIICHUS Pa3TUYHBIX
ypaBHEHUI1, HEPABEHCTB M aHAN3a rpaduKoB.

Oo0yuaromuecsi OyayT 3HATH:

- OCHOBHBIE€ COOTHOUIEHUS B TPEYTOJIBHUKE U TPUTOHOMETPUUECKUE TOXKIECTBA,
(dbopMyIbl PUBENCHUS] U 3HAYEHUS TPUTOHOMETPUYCCKUX (DYHKIHMA ISl pasTudHBIX

YIJIOB;
- CBOWCTBA JJOrapu(PMUIECKOHN U MOKa3aTeNbHOU QYHKIMH 1 UX TpaduKy;
- METOAbl peHieHus JorapupMHUUECKUX ¢ T[OKA3aTEIbHBIX YpaBHEHUM
(HEepaBeHCTB);

- TOHSATHUSA MPOU3BOJHOU U IEPBOOOPAZHOM;
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- OCHOBHbIE (hopMYJIbl TU((PEepeHINPOBAHUS U UHTETPUPOBAHHUS.
Ooyuarwmuecs OyayT yMeTh:

- TpeoOpa3oBbIBATh TPUTOHOMETPUYECKHUE  BBIPAXKEHHS U BBIPAXKECHMS,
coJiepKallue Jorapupmsl;

- pemarb IpOoCTENIINE TPUTOHOMETPHUUYECKUE, MTOKa3aTEIbHbIE u
Jnorapu(pMUYECKUe YpaBHEHUSI U HEPABEHCTBA;

- HaXxOJWTb NPOU3BOAHYIO, a TAaKKe€ IPOMEKYTKA 3HAKONOCTOSHCTBA H
MOHOTOHHOCTH Pa3JIMYHBIX ()YHKIIHIA;

- pfmaThb SKCTPEMAJILHBIC 3aa49 METOJAaMU MAaTCMAaTUUCCKOI'0 aHaJIn3a,

- HaXOJMTb NEPBOOOPA3HYIO (MHTETPAIT) pa3IMUHbIX JIEMEHTAPHBIX QYHKIUN U
IUIOIAIb KPUBOJIMHENHOMN Tpaneuuu.

DopMbl 3aHATHH, UCIIOIB3yEMBbIE IIPU U3YUYEHUHN JAaHHOTO pa3jena:
- JIEKUIHMOHHAS;

- IMPAKTUKYM 10 PELICHUIO 33/1a4;

- nmabopaTopHas paborta;

-  UHAMBHUAYalbHas paboTa;

- TpymnnoBas padora;

- HWHAUBHUAYAJIbHAS KOHCYJIbTALIMS;

- T'pyNIoBasl KOHCYJIbTalus;

- KOHTPOJIbHBIN TECT.

Tema 1.4. Tpuronometrpus

Teopus. I'paduku TPUTOHOMETPHUECKUX b yHKIIHA. OO6patHsbie
TpUroHOMeTpu4Yecknue  (QyHKIUU.  TpuUroHOMETpHUYECKHWE  ypaBHEHHUS.  Bumisl
TPUTOHOMETPUYECKUX yYPAaBHEHHI, OCHOBHBIE METONbI uX perieHus. OTOop KopHEH.
3amuch perieHus. TpuroHoMeTpuieckue HepaBeHCTBA.

Ilpaxmuxa.  TloctpoeHue  TpauKOB  TPUTOHOMETPUYECKUX  (DYHKIIHIA.
[IpeoGpa3oBanne BBIpAKEHUH, COJIEpKAIIMX OOpaTHBIE TPUTOHOMETPUUYECKHE
bynkiuu. Pemenne TPUTOHOMETPHYECKHX YpPaBHEHWW W HEPABEHCTB PA3THMYHBIMU
Meronamu. OTOOp KOpHEH TPUTOHOMETPUIECKUX YPABHEHHUM.

Tema 1.5. Jlorapudmuyeckas u nokasarejabHass QyHKIIUA

Teopus. llokazatenbHass ¢QyHKUMS U ee cBoiicTBa. Jlorapudmsl, cBoiicTBa
norapudmoB. Jlorapudpmuueckas QyHkmus u ee cBoicTtBa. I[loTeHnupoBanue u
norapudmupoBanue.  PaznuuHbie  cmocoObl  pelIeHHs  MOKa3aTeJNbHBIX U
norapuMUYECKUX ypaBHEHUI. YpaBHEHUs], CBOASIIMECS K MOKA3aTEIbHBIM U
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norapupmuyeckuM. Cucremsbl ypaBHeHH. HepaBeHCcTBa, coaeprkaliyue noka3areabHble
U jorapupmuyeckue QyHKIHH.

IIpaxmuxka. IlpeoOpa3oBaHue BbIpaXKEHUH, COIEpKaLIUX JIorapu@msl. Pemenne
MOKA3aTeNbHbIX ypaBHEHUl W HepaBeHCTB. HaxoxxaeHue oOnacTu omnpeaeiaeHus
Jorapu(pMUYEeCKUX ypaBHEHU. Perienre norapu(ppMuyeckux ypaBHEHUN U HEPABEHCTB.
Meron pauuvoHanu3auuu. Vcnonap3oBaHue CBOMCTB (YHKUMH MpU  pPELICHUU
JorapuMUYECKUX M TOKa3aTeNbHbIX ypaBHEHHMM W HepaBeHCTB. CHCTeMbl
MOKA3aTeNbHbIX U JOrapu(pMUUECKUX YPaBHEHUH.

Tema 1.6. [IponsBoanas

Teopusa. CkopocTh IpOoTEKaHus Ipouecca. MrooseHHast ckopocts. KacarenbHas
Kk rpapuky ¢ynkuuu. Ilonstue o npegenbHoM mnepexojne. [Ipexnen, ero cBoiicTsa,
3ameuarenbHble mpenensl. llpousBonnas. Juddepenuman. HenpepsiBHOCTH U
muddepenuupyemocts pyHkuuid. [IpaBuna Berancnenus npou3BoAHbIX. [IponsBoanbie
pasnuuHbIX (GyHKIMA. BTopas npousBoHas; ee MexaHUueCcKuil cMbici. [Ipon3BoHbIe
BBICIIUX TOPSJAKOB. YpaBHEHHE KacarelbHON K rpaduky ¢yHkuuu. llpunoxenue
IPOM3BOJIHOM K HMccaeaoBanuio GyHKuuid. MccnenoBanre GyHKIMU HA MOHOTOHHOCTb.
JHoctarounoe ycioBue s3kcTpeMyma. Hanbomnblliee 1 HauMeHblliee 3HaYeHUs! GyHKIUU
Ha TMPOMEXYTKEe (KOHEYHOM M OeckoHeyHOM). Mcmonb3oBaHHE NPOU3BOJIHON B
pu3nyeckux 3agavax.

Ilpakmuxa. Pelmienne 3agady Ha HaxoXJIeHHE TpenenoB. HaxoxneHue
IIPOU3BOJHBIX TPOCTBIX M CIOXKHBIX (YHKIMHA. PereHue 3amau Ha uCCeIOBaHUE
¢GbyHKIMI HAa MOHOTOHHOCTG. PellieHne 3a/1ad Ha HaX0XKACHUE SKCTPEMYMOB (DYHKITHHA.
Haxoxxnenue acumnToT rpadukoB. PemeHue 3agauy Ha HaXoKJAeHHUE HAWOOJBIIETO U
HAaMMEHBIIIETO 3HAYCHHS ()YHKIIUU HA OTPE3Ke, PEIICHHE 3a71a4 Ha ONTHMHU3AITHIO.

Tema 1.7. MuTerpan

Teopus. TleppooOpasHas u ee cBoiictBa Heomnpenenenusiii narerpan. Ilpasumna
HaX0XJICHUSI IEPBOOOPA3HBIX, HEMOCPEACTBEHHOE UHTEIPUPOBAHNUE, UHTETPUPOBAHUE
[0 YacTsM, MoJcTaHOBKa. [lnomane kpuBoiMHENHON Tpaneuuu. OnpeneneHHbIHI
uHTerpan u ero cBoiictBa @Popmyna Heiorona-JleiiOnuma. [lpubnmkenHoe
BBIUMCIICHUE OIIPEICICHHBIX HHTETrpasioB. lIpuinoxkenus wuHTErpanoB. Beruucienue
mwiomanaein u o00beMoB reomeTpuueckux (uryp. Mcmonmp3oBanme wuWHTETpanta B
duznuecKux 3amadax.

Ilpakmuka. PemieHwe 3ajad Ha HaxXOXJEHHE MepBOoOpa3zHOM. HaxoxkmeHue
VMHTETPAJIOB PAa3IMYHbIMKA MeETOJamu. PelieHue 3agady Ha BBIUMCIEHUE ILIONIAAN
KPUBOJMHEHHOW Tpamenuu, Ha HaX0X/IeHne 00bEMOB Te€OMETPHUECKHX Tell. Pemenue
dr3MYeCcCKUX 3a/1a4 MPpY MOMOIIN UHTErpaia.

Pa3nen 2. DiekTpoauHaMuKa

ypOBeHB NpCaABABICHUA MaTCpHaia oOecrieunBaeT ydyamuMcCAa peliaThb 3aJa4u
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MOBBIIICHHOTO YPOBHSI CIIOXXHOCTH W SKCIIEPUMEHTAIBHO TPOBEPSTH OCHOBHBIC
3aKOHOMEPHOCTH JJICKTPHUYECTBA U MarHETU3Ma, a TAKIKE KOJIEOATEIIbHBIX H BOJIHOBBIX
IPOLIECCOB.

Ooyyarwmuecs OyayT 3HATH:

- OCHOBHBIE TIOHATHS TEOPUM DJIEKTPOMATrHUTHBIX KOJIEOAHUH U  BOJIH:
ANEKTPOMAarHUTHAas MHAYKIMS; CAMOMHIYKUHS, WHIYKTUBHOCTb, CBOOOJHbBIE U
BBIHYKJIEHHbIE KoJieOaHus; KoyieOaTeabHbI KOHTYp; MEPEMEHHBIM TOK; PE30HaHC,
ANIEKTPOMArHUTHasl BOJHA; MHTEppEpeHius, Jucnepcus, AUPpaKUus, MOJIspU3aIus
ANEKTPOMArHUTHBIX BOJIH;

- OCHOBHBIE 3aKOHBI B3JIEKTpMYeCcTBA M Marterusma: 3akoH KyioHna, 3akoH
COXpaHeHus 3apsana, 3akoH Oma A HEOAHOPOAHOW M MOJHOM Lenu, IpaBuiia
Kupxroda, 3axon buo-Casapa-Jlamnaca;

- OCHOBHBIC 3aKOHbBI TCOPHUU IDJICKTPOMATI'HUTHBIX KoJIcOaHMI M BOJIH: 3aKOH
BJICKTpOMaFHI/ITHOﬁ WHAYKOWH, 3aKOHBI OTPAKCHHA, HPCIOMIICHUA W ITOTIOIICHHA
QJICKTPOMArouTHBIX BOJIH, ITOCTYJIATHI TCOPHUN OTHOCUTCIIBHOCTU,

- CYThb OCHOBOIIOJIATrarolIuX OMBITOB 3JEKTPOJAVMHAMHUKU: ONBITOB DpaHKIMHA,
Bosnbthl, Kynona, Oma, AMnepa, @apanes, ['epua;

- BO3MOXKHOCTH  TMPAKTHYECKOTO  TMPUMEHEHMsS]  SIBICHHMM U 3aKOHOB
ANEKTPOAMHAMUKH: DJIEKTPOM3MEPUTEIbHBIE MPUOOPHI, MarHUTHAas 3alucCh 3BYKa,
ANIEKTPOHHO-IIy4YeBasi  TpPyOKa,  MOJYNPOBOJHUKOBBIA  JUON,  TEPMOPE3UCTOD,
TPAH3UCTOpP, TEHEpaTop TMEPEMEHHOro TOKa, cXema paauoreraedOHHOW CBA3M,
WHAYKIIMOHHAs CBapKa, TpaHC(hopMaTopHI;

- OCHOBHBIE HW3MEpPUTEIbHbIE MPUOOPHI AJIEKTPOJMHAMUKHU: OCHUILIOrpad,
MYJIBTUMETP, TEPMOPE3UCTOP;

- METOJIbl PEIICHUs OJIMMITHAJIHBIX 33724 10 dJIEKTPOIUHAMUKE.
Oo0yuaromuecs OyayT yMeThb:

- IPaBHIIBHO OIIUCBIBATH U OOBACHATHL OCHOBHBIE SIBJIICHHS H IIPpOHCCChI
QJICKTPOAMHAMUKH, JaBaTb TOYHBIC OIIpCaACICHUA OCHOBHBIX MOHSITHH
QJICKTPOMArueTru3imMa,

- pemaTh 3aJa4M HA 3aKOH COXPAHEHUs DJIEKTPUUYECKOTO 3apsija, 3aKOHBI
Kynona, Oma, npaBuna Kupxroda, Jlenua, 3akoH 3J1€KTpOMarHUTHOM MHIYKIHMH; Ha
JNBH>KEHUE U PABHOBECHUE 3aPSKEHHBIX YAaCTHUIl B JICKTPUYECKOM U MATHUTHOM IOJISIX;

- BBIUMCIATH  HANPSKEHHOCTb,  HANpsDKEHWE, CWIy  ToKa,  padory
3JEKTPUYECKOTO MOJIs, JIEKTPOEMKOCTh, MATHUTHYIO MHAYKLWIO, cuity JIopeHia, cuity
Amriepa, a Takke mapameTpbl KoJaeOaTeIbHOr0 KOHTYpa U 3JIEKTPOMArHUTHON BOJIHBI,

- I/I306pa)KaTb N 4YUTaTb JJICKTPHUYCCKHUC NLCIIHKM, 3aBHCHMOCTH OCHOBHBIX
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[IapaMeTpoB K0J1e0aTeIbHOIO KOHTYPa OT BPEMEHU;
- CTPOUTH BEKTOPHBIE TUArPaMMBbI 3JIEKTPUUECKUX KOJIEOaHMl;

- ONpEeAcisATh OAKCICPUMEHTAIBHO NapaMeTphl  JJICKTPUUYECKUX  LEMEH,
MPOBEPATh UX HUCIPABHOCTb; HU3MEPSTh MapaMeTphbl SJIECKTPUUYECKOTO U MATHUTHOTO
MoJiel; mojiy4aTh Ha OCHIUIOrpade KapTUHY JIEKTPUUYECKUX KOJeOaHUW U (UTYpPHI
Jluccaxy;

- MOJNb30BaThbCAd (U3MUECKUMHU MPUOOpaMH: aMIIEPMETPOM, BOJBTMETPOM,
MYJIBTUMETPOM, OCLMIIIOrPaQOM, FT€HEPATOPOM DIIEKTPUUECKUX CUTHAJIOB;

- pcmarth 3a4a4u I10 3JICKTPHUUCCTBY, MAI'HCTU3MY, KOJICOaHMSIM TTOBBIIIICHHOT'O
YPOBHA CIOKHOCTHU U OJIMMITUAIHBIC 3a1d19U.

DopMbl 3aHATHH, UCIIOIB3yEMbIE IIPU U3YUYEHUHN JAHHOT'O pa3jena:
- JIEKUMOHHAS;

-  UHAWBUIYyaJbHas paboTa;

- rpymnmoBas paborta;

- MHAUBUJYyalbHas KOHCYJIbTAIUS;

- TIpYIIIOBas KOHCYJIbTALU;

- UTOTOBBIN TECT.

Tema 2.1. MarauTHoOe moJjie

Teopus. MarauTHOE B3aMMOJIEMCTBME TOKOB. MaruuTHoe 1oJjie Toka. MarautHas
UHAYKIUA. JIMHUM MarHUTHOM MHAYKIMU. MarautHeii notok. Cuma Awmmepa.
[TpuHIIMN AEHCTBUS AIEKTPOM3MEPUTENbHBIX MpuOopoB. ['pomkoroBoputens. Cuia
Jlopenua. JIBu>xeHUE IEKTPUUECKUX 3apsIJIOB B AJIEKTPUUECKOM U MAarHUTHOM MOJISIX.
VYckoputenu 3apsoKeHHBIX 4acTull. Macc- crnektporpad. MarHuTHble CBOMCTBa
BEILIECTB. DJIEKTPUUECKUI ABUTATENIb TOCTOSHHOTO TOKA.

Ilpaxmuka. BplunciieHMe WHAYKUAM MAarHUTHOIO IO Ui Pa3jIMYHOU
KoH(pUrypanuu mpoBOoAHUKOB. Pacuer cunbl Amnepa u JlopeHma, mapameTpoB
TPACKTOPUM 3apsSKEHHBIX YacTUL B MAarHUTHOM Tosne. KadecTBeHHOE omnucaHue
SIBJICHUM, CBA3aHHBIX C MArHUTHBIM II0JIEM B BEILECTBE.

Tema 2.2. J1eKTPOMATHUTHAS UHTYKIIHS

Teopus.  SIBnenue  snexkTpomMarHuTHOM  wHaykuuu. IJC  HMHIYKIMH.
NHayKIMOHHOE AEKTPUYECKOE T0JIe. 3aKOH 3JIEKTPOMarHuTHOW MHAYKUuH. [TpaBuio
Jlena. BuxpeBoe 2jIeKTpUUecKOe Toje. IDJIEKTPOJAMHAMHYECKHN  MHUKPO(OH.
Camounnykuua. WMHAyKTUBHOCTh. BnusiHME cpenpl Ha HWHAYKTUBHOCTb. JHEPIrUsd
MarHUTHOTO TmOoJA. [lLoTHOCTE 3Heprun. OTHOCUTEIBHOCTH JJIEKTPUYECKOTO U
MarHuTHOTO NoJie. [I10THOCTh SHEPTUU MArHUTHOTO MOJI. DJIEKTPUUYECKHUI T€HEPATOP
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IIOCTOAHHOI'O TOKA.

IIpakmuxa. Penmienne Ka4eCTBEHHBIX U PACYETHBIX 3a7a4 110 JIEKTPOMArHUTHOM
nHAyKIuu. Berancnenne O/1C caMOMHAYKLMHW, DHEPTUM 3apsKEHHOW KaTyIIKH M
MAarHATHOTO IOJIS.

Tema 2.3. J1eKTpOMATrHUTHBIE KOJIe0aAHNSI U BOJIHBI

Teopusa. KonebatenbHoe ABUXEHHUE W KojebarenbHas cucrema. CBOOOAHBIC
KojcOaHMsI B HICATBHBIX KOJEOATCIBHBIX CHCTeMaX. ['apMoHWYecKHne KoJjeOaHUs.
Ilepuon, wuyacrora, ammiutyaa, ¢aza TrapMoHMYecKuX Kkosiebanuil. [lpuHiunm
cynepnosunuu. [ padhuyeckoe npeacrapneHue TapMOHUYECKUX Konebanuil. CroxeHne
rapMOHUYECKUX KosieOaHuii. BekTopHble auarpaMMbl. HerapMoHU4eckue KoiacOaHwms.
CBOOO/IHBIE 3JIEKTPOMATHUTHBIC KoJieOaHWs B KOHType. [IpeBpaiieHue >HEpruu B
KosiebaTensHOM KOHType. COOCTBEHHAsI YacToTa KoJeOaHUl B KOHTYpe. 3aTyXalolue
ANIEKTPUYECKHE KoJIeOAaHUs. AHAJIOTUS JJIGKTPOMArHUTHBIX M AJICKTPUUYCCKUX
Kosebanuii. ABTokosie0anus. ['enepaTop He3aTyxaromux Kojaedanuii (Ha TpaH3UCTOPE).
BeIHYKJIGHHBIE — JJICKTpUYecKue  KosieOanus. IlepemeHHbIi  TOok. ['eHepaTop
NEPEMEHHOT0 ToKa. JIeHCTBYIOIME 3HAUYCHUS HANPSDKCHHH W CHIIBI TOKAa. AKTHBHOE,
€MKOCTHOEC W WHJyKTUBHOE CONMPOTHUBIICHMS. 3aKkoH OMa i 3JIEKTPUUYCCKOUN Ienu
NEpPEeMEHHOr0 ToKa. Pe3oHaHc HamnpsokeHMd ©W  TOKOB. CrocoObl  TOJyYCHHS
HErapMOHUYECKUX Kosiebanuit. Tpancdopmarop.

DJIEKTPOMAarHUTHOE TIOJIE. JJEKTPOMArHUTHBIE BOJHBI U CKOPOCTh HX
pacrpocTpaHeHusl. YpaBHeHUE BOJHBI. OTpakeHue, mpesioMieHue, uHrepdepeHIus,
mudpakiys, MOsSIpU3ausl JIeKTPOMATHUTHBIX BOJH. DJHEPrus AJIEKTPOMArHUTHOU
BOJIHBI, 00beMHAasl TUIOTHOCTh dHEPruM BOJIHBL. M300perenue pagno A.C. IlomoBsiM.
[TpuHuun paguoteneoHHON CBSI3M, MOAYJAIMS W ACTEKTHpoBaHHE. [IpocTedminii
pamnonpuemuuk. Pagnonokanus. Tenesugenue. PazButue cpencts cBszu B Poccun.

[locTynarel TEOpPUM OTHOCHUTENIBHOCTH OWHINTEHHA. (OCHOBHBIE CIIEICTBUS
TEOpPUH OTHOCHUTEIBHOCTH M HMX AJKCHEpHUMEHTajbHas npoBepka. CKOpOCTh CBETa B
BAKyyMe€ Kak IpeJesbHas CKOPOCTh Nepenaun curana. MMmynbsc, 3HEprus u macca B
PETATUBUCTCKON TMHAMHUKE.

IIpakmuxa. TlocTpoeHHe BEKTOPHBIX IHATPaMM JJIEKTPUYECKUX KOJIeOaHMI.
Pacuer mnapaMmeTpoB 1emM TEPEMEHHOrO TOKa (€MKOCTHOTO M HWHIYKTUBHOTO
CONPOTUBICHU W  MOIIHOCTHM TMEpPEMEHHOro Toka). Pemienwe 3amad 1o
AIEKTPOMArHUTHBIM KOJICOAHUSIM M BOJTHAM, pacueT Kod¢uineHTa TpancGhopMaiuu.
KauectBenHoe u uncnenHoe onucanne 3PQPEeKToB TEOPUN OTHOCUTEITHLHOCTH.

Pa3nen 3. Ontuka. KBantoBas u siiepuasi pusuka

VYpoBeHb NpeabsBlICHUS MaTepuaia oOeCleunBaeT ydallluMCs pellaTh 3aJadu
MOBBIIICHHOTO YPOBHSI CJOXHOCTA M 3KCIEPUMEHTAIBHO IPOBEPITH OCHOBHBIE
3aKOHOMEPHOCTH ONTUKH, aTOMHON (PU3UKHU U (PUZUKK aTOMHOTO s1pa.
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Ooyyarwmuecs OyayT 3HATH:

- OCHOBHBIE [TOHATHS ONTUKHU: CBET, JIMH3A, 3€PKaJI0, MHUMOE U IEHCTBUTEIBHOE
n300pakeHue; uHTepPepeHurs, Tudpakuus U NoJApU3alms CBeTa; MUu(ppaKIMOHHASA
pelieTKa, 30HHas MIaCTHHKA;

- OCHOBHBIC TIOHSTHS KBaHTOBOW (DM3HMKH: TEIJIOBOE H3JIydeHHE, aOCOIFOTHO
YepHOe Teno, KBaHT, (OTOH, (oTodPGEKT, CcTalMOHAPHOE COCTOSHHUE, H30TOII,
KBaHTOBAHHE M JTUCKPETHOCTD, NeOPOMICBCKas IJTMHA BOJIHEI, SIIPO, HEUTPOH, TPOTOH,
SIIEPHBIA PEAKTOP, CUSTUHMK M ICTEKTOP YaCTHII U JIP.;

- OCHOBHBIC 3aKOHBI ONTHKHU: 3aKOH OTPAXKECHUS M TPEIOMIICHUS CBETA,
ypaBHEHHUE TOHKOW JWH3BI U C(EepUUecKOro 3epkajia, YCIOBUE MAaKCUMYyMOB H
MUHUMYMOB HUHTEep(PEpeHIIMOHHON U AudpaKIMOHHON KapTHHBI, 3aKoH byrepa-
JlamGepTta-bepa, 3akon Mantoca;

- OCHOBHBIE 3aKOHBI KBaHTOBOU (pu3uku: 3akoHbl Buna u Credana- bonbimana,
3akoHbl CTosieTOoBa M ypaBHeHHe DMWHIITeWHa st doTodaddexra, moctynatsl bopa,
runote3a je bpoins, cooTHOIIeHHWE HeomnpeaeneHHocTel [eizenOepra, 3akoH
PaJMOaKTUBHOTO pacnaja, MpaBuia CMEIICHUS MPU PAIMOAKTUBHBIX U3JTYUECHUSX;

- CYTh OCHOBOIIOJIATaroIIUX OIBITOB ONTHKM M KBAHTOBOW (DU3UKH: OIBITOB
Herorona, FOnra, ®penens, Pezepdopna, Komnrona, Cronerosa, Jiebeaena u mp.;

- BO3MOYKHOCTH TPAKTUYECKOTO MPUMEHEHUS SBJICHUN M 3aKOHOB OITHUKU H
KBaHTOBOW (DM3UKM: OYKH, MPOCBETISAIONIAS ONTHKA, Teieckorn, ¢oTtodnement, [13C-
MaTpuIla, CIEKTPAJIbHBINA aHAJIN3, aTOMHAS AJIEKTPOCTAHIINSA, TydeBasl Teparnus u Jip.;

- OCHOBHBIE€ U3MEpUTEIbHBIE TPHOOPHI ONTUKH U KBAHTOBOM (PU3UKHU:
TIOJISIPOUI, pedpakTomeTp, criekTporpad, nrdpakoHHas perieTKa,
(OTO3IEKTPOHHBI YMHOXHUTENB, (DOTOPE3UCTOP, cUeTUHK I eiirepa;

- METOJIbl PEIICHUS OMUMITHAIHBIX 33724 110 ONTUKE U KBAHTOBOU (PU3HUKE.
Oo0yuaromuecs OyayT yMeThb:

- TMPaBUIBHO OMUCHIBATH M OOBSICHATH OCHOBHBIC ONTUYECKUE W KBAHTOBBIE
SBJIICHUS W TIPOIECCHI, J1aBaTh TOYHBIC OMPEACICHUS OCHOBHBIX MOHSATUNA ONTUKU H
aTOMHOUW (DU3UKU;

- pematb 3amadyd  Ha 3aKOHBI  (QorodddexTa, 3aKOHBI BOJHOBOM W
T€OMETPUIECKON ONTUKH, 3aKOH PATMOAKTHBHOTO PaCIaja;

- BBIUUCIATH MAapaMETPhbl ONTUUYECKUX CUCTEM ((POKYCHOE PACCTOSIHUE JIMH3HI,
YBEJMUEHNE N300pa)KEHUSI, TOJNIIUHBI TICHOK ), aTOMHBIX COCTOSIHUMN (panychl OpOUTHI
U CKOPOCTb 3JIEKTPOHA, pab0Ta BbIX0/1a SJIEKTPOHA) U SIIEPHBIX peakiuil (BblaesieMas
TEIJI0TAa);

- CTpOUTH  XOJ  Jy4ed B  ONTHYECKUX  CHUCTEMax,  HU300paxaTh
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MHTEPPEPEHLIMOHHbIE U AUPPAKIMOHHBIE CXEMBI, a TAKXE DHEPreTHUECKUE YPOBHU
aToMa;

- TPOBEPSTH HKCIECPUMEHTATBHO 3aKOH Mamioca, 3aKOH TPEJIOMJICHUS U
OoTpakeHHusl cBeTa, 3akoH byrepa-JlamOepra-bepa; momydars uHTEphEpPEHINOHHBIE U
IUQpaKIMOHHBIE KapTHHBI TI0 Pa3IMYHBIM CXEMaM U OMPEACIATh U3 HUX MapaMeTphl
OTPaXKaIOIIUX U MPOMYCKAIOUIUX CUCTEM, ONpPENeiiTh (POKYCHOE PAcCTOSIHUE JIMH3BI;
HaO0JII01aTh AaTOMHBIE CIIEKTPHI;

- TOJIb30BaThCS (PUBMYECKUMH MPUOOpPAMU ONTUKM W KBAaHTOBOM (PU3MKU:
MOJIAPOUIOM, PEPPAKTOMETPOM, cHeKTporpagom, IudPaKLIUOHHON PEHIETKOM,
(OTORNEKTPOHHBIM YMHOXKHUTENEM, (DOTOPE3UCTOPOM, JTUH3OM;

- peliaThb 3ada4uu 110 OIITUKE U aTOMHOU (1)I/I3HKC MMOBBINICHHOI'O YPOBH:A
CJIOXKHOCTH U OJIUMIIMAAHBIC 3a1a4H.

DopMbl 3aHATHH, UCIIOIB3yEMbIE IIPU U3YUYEHUHN JAHHOT'O pa3jena:
- JICKIITMOHHAas;

- UHJIUBHUAYyaJIbHas paboTa;

- TpynmnoBas padoTa;

-  WHAUBHAYyAJIbHAS KOHCYJIbTAIIUS,

- TpynmoBas KOHCYJIbTAIUS;

- WTOTOBBIM TECT.

Tema 3.1. BornoBas onTuka

Teopusi. DNEKTPOMArHUTHBIE W3JYYEHUS Pa3HBIX JIMH BOJH - PaJUOBOJIHBI.
WNudpakpacHoe uznydeHue, BUIUMOE U3TydeHUE, yIbTpa(roIeTOBOE, pEHTTEHOBCKOE
U ramma-uznydenue. CBeT Kak »dieKTpoMarHuTHas BoiHa. CKOpOCTh CBeTa.
Korepentnocts. MaTepdepennus cera. MUutepdepenironnsie cxeMol (cxema FOHra,
3epkainio Jlnoinga, ounpusma u 6usepkana Openens). CriekTpaabHOE Pa3IOKEHHUE TIPU
unteppepennmn. udpakums cserta. [lpunnun [roiirenca-®dpenens. Meton 30H
Openens. JudpakimonHas pemieTka.

Hudpakunonusiii criektp. OnpeneneHue JUIMHBI CBETOBOM BOJHBL. [loHATHE O
rosorpaduu. llonmgpuzanusa cBeTa W ee NpUMEHEHHE B TexHuke. Jlucmepcuss u
norjomenne cBera. 3akoH byrepa-JlemOepra-bepa. JlucmepcHOHHBIA — CIIEKTP.
CrnexTpockor.

Ipaxmuxa. N300paskeHre, aHAIIN3 U pacyeT Pa3IndHbIX HHTEP(PEPEHIIMOHHBIX U
nudpakmoHHBIX cxeM. Pelienne 3a1a4 Ha 3akoHbl byrepa-JlamOepra-bepa u Mamtoca.
Brrunicnenve m3MeHEHUsl JJIMHBI, YaCTOThI, CKOPOCTH U HUHTEHCUBHOCTH CBETa IpPHU
IIPOXOXKACHUU €r0 YEPE3 BEILIECTBO.

Tema 3.2. 'eomeTpuyeckasi ONTHKA

277



Teopus. I'eomeTpruecKkas ONTHUKA KaK IIPEIEIIbHBIN Cy4aill BOJHOBOM OITHKHU.
3aKOHBI TEOMETPUYECKON ONTUKH: 3aKOH MPSIMOJIMHEMHOTO PaclpOCTPAHEHUS, 3aKOH
OTpakeHusl, 3aKoH mpesiomieHus cBeta. [Ipunmun depma. [lnockoe u chepuueckoe
3epkana. [lonmnoe otpaxenue. JIlunza. dopmyna Tonkod nunH3bl. Cdepuueckas u
XpomaTuieckasi abeppauus. Y BeIu4eHHUe JIUH3bI.

I'na3 kak ontuueckas cucreMa. Jledextsl 3penns. Ouku. @orometpus. CBeTOBOM
notok. Cuna cBeta. OCBEMIEHHOCTb. 3aKOH OCBEHIEHHOCTU. CyOBbEKTHBHBIE U
OOBEKTUBHBIE XapaKTEPUCTUKU U3TydeHus. Ontuueckue npubdbopsl. DoTtoamnmapar,
MPOEKIIMOHHbIE alMapaThl, Jiyoa, MHUKPOCKON, 3pUTEIbHBIE TPYObl, TEIECKOI.
Pa3pemaromias cnocoOHOCTh ONTUYECKUX TPUOOPOB.

Ilpakmuxa. TloctpoeHue xona syda (u300pakeHUM) TPU MPOXOXKJICHUH
(oTpaxeHHUM) CBETA B PA3TUYHBIX ONTUYECKUX CUCTeMaXx (JTMH3bBI, TPO3paYHbIC IPU3MBbI
U TUIACTHHBI, 3€pKajia), OomnpeaereHre mapaMeTpoB 3TuUxX cucrteM. Pemenue 3anay Ha
3aKOHBI OTpaXEHUsS U TIPEJIOMJICHHS. BbIYHCICHHE NapamMeTpoB H300paKCHUS B
pasTUYHBIX MPUOOPaxX, BOOPYKAIOIIUX I1a3 YeJloBeKa (TEeNeCKOIl, Jdyra, MUKPOCKOI).
Pacuersl doTOMETpUYECKMX BEIWYMH B Clydyae pPas3IMYHBIX MCTOYHHKOB CBETa U
OTpakarolIuX MOBEPXHOCTEH.

Tema 3.3. ®Puzuka aroma

Teopusi. BOZBHUKHOBEHHE YYEHHsSI O KBAaHTAaX. 3aKOHbI TEIJIOBOTO M3IIYYEHUSI.
dotornektpuueckuit 3¢ dext u ero 3akoHbl. YpaBHeHue ¢Gotoddpdexra. DoToH, ero
sHeprus u ummyibc. dpdext Komnrona. OnbiT bore. [lpumenenue dorodrddexra B
texHuke. JlaBnenue cBera. OmbiThl JlebeneBa. Dddext KommnrTona. BoiHoBbIe u
KBaHTOBBIE CBOWCTBA cBETA. OMBITHI U SIBJIICHUS, TOATBEPKIAIOIINE CIOKHOCTh aTOMA.
Mogens atoma Pesepdopma. KBanToBsie moctynatel bopa. Mozaens aTtoma Bogopoja
no bopy. Ilpoucxoxnenue nuHeW4YaTbIX CHEKTPOB. CHEKTpbl H3IYYEHHUS U
noraomeHus. Onbitel @panka u ['epua. CreKTp SHEPreTUYECKUX COCTOSSHUM aTOMOB.
CnexrtpanpHblil ananu3. TpynHoctu teopuu bopa. ['mnote3za ne bpoitns. BonHoBbie
cBoiicTBa 3nekTpoHa. KopnyckynsipHo- BOJHOBOW  Ayanu3M. CooTHolIeHHE
HeonpeneneHHocten [ eizendepra. [lonsitue o kBaHTOBOM MexaHuke. COOTHOIIEHUE
HeonpeaeneHHocTeil. Atom Bogopoaa. CvH 3JI€KTPOHA, MHOTO3JIEKTPOHHBIE aTOMBI.
BrinyxxnenHoe wuznydenue. Jlazeppl m ux npumeHenue. lloHsthe o HenMHEWHON
ONTHKE.

Ilpaxmuxa. Bpraucienne XapaKTEPUCTUK TEIJIOBOTO HW3IYYCHHS aOCOIIOTHO
gepHoro Tena. [locTpoeHne sHepreTMUecKuxX ypoOBHEHW aroMa M pacdeT MapameTpoB
AJIEKTpOHA B arome. Pemenue 3amad Ha 3akoHBI (oTOd(DPEeKTa W COOTHOIICHUS
HeompeneaeHHocTn [ 'ei3enOepra, oOmpeneneHre BOJHOBBIX M KOPIYCKYJISIPHBIX
napamMeTpoB (HOTOHA U MUKPOUYACTHII.

Tema 3.4. ®u3uka aTOMHOIO0 sIApa
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Teopusa. CoctaB aromHOro sapa. Mszoronsl. flnepHble CHIIbI. DHEPIUsl CBA3U
aTOMHBIX sifep. CHOeKTp »HEPreTHYECKUX COCTOSHHM aToMHOro sjapa. [ amma-
uznydeHue. PannoaktuBHOCTh. PammoakTuBHBIE MpeBpamieHus saep. Anbda-, Oera-
pacmaji, raMMa-u3iaydeHue npu anbda- u 6era-pacnangax. Helitpuno. MckyccTBeHHas
METOJBl  PETUCTPALHU

SlnepHple  peakuuu.

paguoakTUBHOCTh.  Ilo3uTpoH.  DKCnepUMEHTaJIbHbBIE

3apsSKEHHBIX YacTULl. 3aKOH PaJMOaKTUBHOIO pacrnaja.
DHEPreTUYECKUi BBIXO SJIEPHBIX peakuuil. Jlenenue siaep ypana. S nepHsblil peakTop.
Tepmosinepnas peakuus. [lomydyeHne paamoakTUBHBIX U30TOIIOB U UX UCIIOJIb30BAHUE.

ITonsATHE 0 N03€ U3MY4EHHU U OMOIOIMYECKOMN 3alIuTe.

BHGMeHTapHBIC JaCTHUILIBI. AHTI/I‘IaCTI/IL[BI. B3aumHueie MMpCBpalICHUA

QJICMCHTAPHBIX YaCTHII. BBaHMOHCﬁCTBHH. KJ'IaCCI/I(i)I/IKaI_[I/IH

OJICMCHTAPHBIX YaCTHII. CH@KTpBI JJICMCHTAPHBIX YaCTUII. JIenToHBbI. AI[pOH]'::I, KBapKHy,

CDYHI[aMeHTaJIBHble

TJIFOOHBI.

Hpakmuka. Pemenue 3aa49 Ha IpaBWJIO CMCIICHUA IIpU PAIUOAKTHBHBIX

N3JTYUCHUAX )51 3aKOH Brrauciaenue OHCPIuun,

BBIHGHHmmeﬁCH B AACPHBIX PCaKIUAX. CocraBienue ypaBHCHI/Iﬁ TCPMOAACPHBIX

pPaIMoOaKTHBHOIO  pacraja.

pEeaKIuil U ONpeeNICHUE IPOIYKTOB 3THUX PEAKIIUIA.

HUTorosoe 3anarue

KonTtponbshas pabora.

OPTAHMBAIIMOHHO-IIEJAT'OI'MYECKHUE YCJIOBUA
PEAJIM3AIIUUA ITPOI'PAMMBbI
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IIOYTHI

Paznen ®opma IIpuémsel 1 MmeTOIBI Hunnaktnyecknit | TexHuueckoe ®opma
3aHATHS OpraHu3aluu MaTepual. MOJIBEJICHUS
OCHAIlICHHE
00pazoBaTeabHOro DNeKTpOHHbIE UTOr'OB
nporuecca UCTOYHHUKHU
Maremaruka | Komounu | 1)Mupopmanmonto- | 1) PaznaTtounsie 1) Ilepconanph | 1) KontponbHa
B pOBaHHAasA | pELEeNTUBHbII MaTepHualIbl BIIi KOMITBIOTED | 1 paboTa
(bu3HIecKuX 2)PenponykruBHslii | 2) [Ipe3eHTanuu 2) IpoekunoHH
. 2) KonTponex
mporeccax 3)I[IpobGnemuoe 3) Caiir oe .
. B TECT
U3JI0KCHUE alexlarin.net obopynoBaHue
4)HactuuHo- 4) Caiit mathus.ru | 3) Jloctym K
TTOMCKOBBII cetu UHTEpHET.
5)AucTaHMOHHBIHA 4) Hanuuwue
3JIEKTPOHHOMN




Mexanuka | KomoOunu | 1)Mupopmanmonto- | 1) YuebHo- 1) Mepconaneh | 1) Kontponbha
poBaHHasl | pelenTUBHBII METOAUYECKOE BIif KOMITBIOTE | 51 paboTa
2)PenponyKTHBHEIA | TOcOOUE 2) TIpoekiuonu
2) KouTponbx
3)IIpobaemHoe «Kunemarukay, oe 5
Bl TECT
HU3JI0KEHHE «JluHaMHUKay, 000pyI0BaHKE
4)YactruHo- «3aKOoHBI 3) Hoctym
IIOUCKOBBII COXpaHECHUA» cetu HTEpHET.
5)/Iucranuuonnsiii | 2) Paznarounsie 4) Hannuwne
MaTepHuabl AJIEKTPOHHOU
3) Ipe3enTanus [MOYTHI
4) Caiitr mathus.ru |5) lemoHcTpair
HOHHOE U
nabopaTopHoe
o0opynoBaHue
MoutekyisipH Kombuum | 1) Nudopmarpionso- |1) YuebHo- 1) Iepconasph | 1) KonrponsHa
OBaHHasI . .
ast pusnka P peuenTUBHEIN METOINYECKOE BI KOMITBIOTED | 51 paboTa
2) PerponyKTUBHBIHA [TOcOOHE 2) IIpoexunonn
2) KonTponsx
3) IIpobemuoe «MornexynspHas oe
BII TECT
U3JI0KCHHE buznka» o0opyoBaHue
4) YactuuHo- 2) Pa3ngarounbie 3) Hoctyn
TTOMCKOBBIN MaTEepHAITBI cetu UHTEpHET.
5) Mucrannuonnsiii (3) [Ipe3eHraruu 4) Hanuuwue
4) Caiit mathus.ru | sJIeKTpOHHOI
MOYTHI

5) JlemoHcTparir
WOHHOE U
nabopaTopHoe
o0opyaoBaHHe
(busznyecKoro
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TTOMCKOBBIM.
JIMCTaHIIMOHHBIN

MaTepHabl
3) INpesenTanuu
4) Caiir mathus.ru

cetn UHTEpHE.
4) Hamuuwme
PIIEKTPOHHOMN
TIOYTBHI

5) JlemoHn
CTpalMOHHOE
17§
nmabopaTopHoe
00opyI0BaHHE
(buznIecKoro
KaOMHEeTa

DIeKTpo- Kombuuu | 1) yiugopmarmonno- [1) Yue6Ho- 1)  TIlepco |1) Kourposbha
poBaHHast . .
JTMHAMUKA peLenTUBHBIH METOIHYECKOE HaJTbHBIH s pabora
2) PenpoayKTuBHBIH [IOcOOUE KOMIIBIOTEP
2) KouTponbx
3) IIpoGiemuoe «DIEKTPUIECKOE 2) IIpoeknoHH
BIf TECT
W3JI0KEHHE ToJIe. 3aKoHbI | 0€
4) YacTuuHo- MOCTOSTHHOT'O o0opyToBaHHE
HIOMCKOBBIN TOKa», 3) Hoctym
5) lucranuuonusiii [«MarautHoe mosne. | ceTd IHTepHer.
OnexrpomaruutHas | 4) Hanuuue
WHIYKIUS, 3JIEKTPOHHOMN
«Konebanus U | IOYTHI
BOJTHBD» 5) JlemoHcTpair
2) Pa3garounsle HOHHOE U
MaTepHaIbl naboparopHoe
3) IIpe3enTanuu obopynoBaHue
4) Caiir mathus.ru | pusuueckoro
KaOmHeTa
Ontika n Kombunn | ) WudpopmarmonHo- (1) YuebHo- 1) IlepconansH | 1) KonrponsHa
KBAaHTOBas | pOBaHHas . .
busnka peLEnTHBHBIH METOIMUYECCKOE BIil KOMITBIOTEP s pabora
7) PermponyktuBHblil [mocobue «Ontuka. [2) [TpoekimoHH
2) KonTponba
8) IIpobiemuoe KBaHTOBast oe ) p
BII TECT
U3JI0KEHHE buznka» o0opynoBaHHe
9) YactuuHo- 2) PaszmaTounbie 3) Hoctyn

CIIMCOK JIMTEPATYPHBI

Cnucok JTuTepaTypbl, HCNOJIb30BAHHON NPH HATMCAHUM TPOTPAMMBI

1.

«OU3MATIINT», 2013.

2.

mkoay, 2013.

3.

mkoa», 2012.
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