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1. IosicHUTEILHAYA 3aANMNCKA

du3nka, Kak Hayka O HamOojee OOIMX 3aKOHAX MPUPOIbI, BHOCUT
CYLICCTBEHHBIN BKJIAJ B CHCTEMY 3HAHMI 00 OKpyxatouiem Mupe. OHa pacKpbIBacT
POJIb HAYKH B SKOHOMHUYECKOM M KYJBTYPHOM Pa3BUTHU OOILIECTBA, CIOCOOCTBYET
(OPMUPOBAHUIO COBPEMEHHOTO HAYYHOTO MHPOBO33PECHHS. SIBISAACH OCHOBOMA
HAYYHO-TEXHMYECKOTO mporpecca, (M3MKa TOKAa3blBAET T'yYMAHUCTHUYECKYHO
CYUIHOCTh HAYYHBIX 3HAaHWH, NOJYEPKHBACT WX HPABCTBEHHYK) IIEHHOCTD,
(GOpMUPYET TBOPUYECKHE CIOCOOHOCTH YYalIMXCsA. ['yMaHUTapHOE 3HAUECHUE
(PM3UKHA COCTOMT B TOM, YTO OHA BOOPY’KAET OOYYArOMIEroCsl HAYYHBIM METOJIOM
NO3HAHM S, TO3BOJISIFOIIMAM IMOJTy4aTh OOBEKTUBHBIE 3HAHKS 00 OKPY KAIOIIEM MHPE.

HopmaTtuBHbIE JOKYMEHTBI AJIs1 pa3padb0TKH NPOrpaMMbl

. ®denepanibHblil 3ak0H Poccuniickoit denepanmm ot 29 nexadbps 2012 r.
No273-D3 «O06 obpazoBanuu B Poccuiickoit @enepaunm» (pen. ot 29.07.2017);

. [Tocranoenenue I[IpaBurensctBa PO ot 18.09.2020 r. Ne 1490 «O
JMIEH3UPOBAHUN 00PA30BATEIBHON ACITEIHOCTH Y,

. [Tpukaz Munnpocsemenns P® or 9.11.2018 r. N 196 «O06
yTBepkAcHUHA [lopsaka opraHM3anul W OCYLIECTBICHUS 0OPa30BATEIBHOM

JESATEILHOCTA MO JOMOJIHUTENBHBIM 00IE00pa30BaTeNIbHBIM  Tporpammam» (¢
u3M. 1 gon. ot 30.09.2020 r.);

. [Tpukaz MmunoOpHayku Poccum ot 29.08.2013 N 1008 «O06
yTBepkacHuHA [lopsaka opraHM3aiul W OCYLIECTBICHMsI 00pa3oBaTesbHOM
JEATEILHOCTH MO JOTIOJHUTEIBHBIM 0011e00pa30BaATENBHBIM TPOrPAMMAaM».

HanpasieHHOCTH IPOrpamMMmbI

[Tporpamma «B rnybmnax ¢usukm» (manee Ilporpamma) wmmeer
€CTECTBEHHOHAYYHYI) HAMPABJICHHOCTh, B CBA3M C 3TUM PacCMATPUBAKOTCA TPU
AKTYaJbHBIX ACMEKTA H3YUEHUS:

. TEOPETUUYECKHUI: COJEpKAHUE TMPOrpaMMbl PACCMATPUBACTCA Kak
CPEACTBO OBJIAJICHUS KOHKPETHHIMU (PU3MUECKUMM 3HAHUSIMM W YMCHHUSMH,
HEOOXOAUMBIMU ISl IPUMEHEHUS B MPAKTUUECKOM AEATEIIBHOCTU U [Tl U3YUYCHUS
CME>KHBIX TUCLIUILINH;



. OPUKIIQJAHOM:  COIEp’KaHMe TpPOTpaMMbl  PacCMAaTPUBACTCS  Kak
CPE/ACTBO MO3HAHUS OKPY’KAIOIIEr0 MUPA, C MOMOLIBK) KOTOPOr0 OCYIIECTBIISETCS
HAYYHO-TEXHUUYECKH MPOrPecc U Pa3BUTHE MHOTHX CMEKHBIX TUCIUTLIMH;

. 00meo0pa3oBaTebHbIN: COMECPKAHUE MPOTPaMMbl PacCMaTpUBAETCS
KaK CpPEJICTBO PA3BUTUS OCHOBHBIX TMO3HABATEIBHBIX MPOIECCOB, YMEHUS
AHAJIM3UPOBATh, BBISBIATH CYIIHOCTH M OTHOWIEHUWS, pa3padaThiBaTh IJIAHBI
JEHCTBUNA W JI€NaTh JOTMYECKUE BBIBOJBI, ONMUPASCh HA TAKWUE MUCHMUIUIMHBI, KaK
MaTeMaTHukKa, pu3uKa, XuMusl.

AKTYaJbHOCTH NPOTPAMMBI

AKTYyaJIbHOCTh MpPOTrpaMMbl OOYCIIOBJIEHA TEM, YTO B HACTOALICE BPEMs B
oOlIEeCTBE TMOBBIIIEH HWHTEPEC K ECTECTBEHHBIM HaykaMmM. MHOIHE acneKThl
COBPEMEHHOW JKM3HM - HAYYHO-TEXHHYECKHA MPOrpecc, aBTOMAaTU3ALMs
IPOU3BOJCTBA, OCBOEHUE KOCMHUYECKOTO MPOCTPAHCTBA W T.A., HEMBICIAMBI O€3
ycrnexoB B o0nactu pu3nku. GHU3MKa - 3TO OCHOBA TEXHUYECKUX HAYK. 3HAHHS O
¢u3nke  ABIAOTCS  HadalbHOM  0a30d  AJis  W3YYEHUsS  CHEUUATBHBIX
npo(heCCHOHATIBHBIX AUCLUTIIVH.

duznKa SBISETCS MOIIHBIM OPYJAMEM Pa3BUTHS HMHTCUIEKTYaIbHBIX U
TBOPYECKUX CHOCOOHOCTEH oOydyarommxcs, GopMUPyeT Yy HUX MPEACTABICHUE 00
OKpY’KaloIleM MaTepHaIbHOM MHUPE, MOKA3bIBAET T'YMAHUCTHUYECKYIO CYIIHOCTH
HAyUYHBIX 3HaHWH, TOTYEPKMBACT WX HPABCTBEHHYIO IICHHOCTh, 3HAKOMHUT C
(U3NYECKUMHU OCHOBAMH COBPEMEHHOTO TPOM3BOCTBA M TEXHHUKH.

IHeparornyeckasi nesiecoodpa3Hocts IlporpaMmMel COCTOUT B TOM, UTO B
npouecce €€ peaizannu, 00y4aromKecs OBIAJCBAOT TEOPETUUCCKUMH 3HAHUSIMHA
OCHOBHBIX TMOHATHUH W 3aKOHOB (DM3WKH, YMEHUSMHU PellaTh (PU3NUECCKHE 3a1a4u
PA3HOrO YPOBHSI CIIOKHOCTH, HAaBBIKAMH TTPOBEACHUS (PU3HUECKUX HKCIEPUMEHTOB
Y aHAJTM3a UX PE3YJIbTATOB.

Hosusna Ilporpammsl

IIporpaMmoil mpeayCMOTPEHBI HOBBIE METOAMKH IMPENOJABAHUA, B TOM
yucie - ruOpuaHoe oOydeHHE, OOYYEHUE C MCMOJb30BAHMEM KOMITBIOTEPHBIX
TEXHOJIOTHH, HOBOBBEICHUI B MAaTEeMaTHYECKONM YacTH Kypca, YUUTHIBAKOIINE
TpeOOBaHUS, MPEABIBISEMbIE OTIACIBHBIMU pa3aciaMi (PU3KUKH, OJUMIUAAAMHA
IIKOJIbHUKOB M KOHKYPCAMH Pa3iIMYHbIX YPOBHEN.

B IIporpamme npeaycCMOTPEHO 3HAYUTENBHOE YBEIMYCHHE aKTUBHBIX (OpM
paboThl, HANPABICHHBIX HE TOJIBKO Ha BOBJICUCHUE OOYYAMOIIMXCS B HAYYHO-
UCCIICIOBATENBCKYIO NEATENIBHOCTh U O0ECIEUEHNE TOHUMAHUS UMUA (PU3NUECCKUX
OCHOB OKPYKarIIEr0 MHPA, HO W HAa NPUOOPETCHHE HABBIKOB W YMEHUH
CaMOCTOSITETIbHO HMCKaTh HOBYKO HWH(QOPMALUMI0O M PA3JIMYHBIC NYTH PEIICHUS
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(I)I/IBI/ILIGCKI/IX 3aaa4 pasHoro ypoBHiA CJIOKHOCTH.

JanHas IIporpaMma HCHONB3YET CHCTEMY B3aUMOCBS3AHHBIX 3aHATHH,
BBICTPOCHHBIX B JIOTMYECKOW IMOCJIEAOBATENBHOCTA M HANPABICHHBIX HA
AKTUBU3ALMIO TO3HABATEIBHOU C(epbl 00yHarOIMXCsl TOCPEACTBOM MPUMEHECHHS
Pa3HOOOPA3HBIX MENArOrMYECKUX TEXHOJIOTHI U GopM paldoThl, HHTETPUPYIOLIMX
pasHbIe BUABI ACATENBHOCTH.

[Tpn peammzaumm [IporpamMMbl UCHOMB3YETCS TEXHONOTHS KPYMHOOJIOYHON
nojayd  MHPOpPMAUMU W TOTPY>KEHUST B NOPEAMET C  MOCIEOYIOLICH
CaMOCTOSITENIbHOIM MPOPa0OTKOW OCHOBHBIX BOMPOCOB (PM3UKHU IMYTEM BBIMOTHEHHS
KOHTPOJIBHBIX PaboT, TECTOB, OTBETOB HA BOMPOCHI.

Ienas nporpaMmbl: NpuoOpETEHUE 3HAHUNA MO (PU3UKE C UCMOIB30BAHUEM
PA3IMYHBIX WCTOYHUKOB HMH(POpPMALlMA M COBPEMEHHBIX HHQPOPMALMOHHBIX
TEXHOJOTHIA, PpA3BUTUE WHTEIJIEKTYAIbHBIX W TBOPYECKUX CIIOCOOHOCTEH
o0yvaromuxcs, BOCIHMTAHUE JIMYHOCTH, TOTOBOM K PEUICHHIO 3a4a4, KOTOPbIE
CTaBUT HAYYHO-TEXHUYECKHIA IPOTPECC.

3apaum IIporpammer:
Ooyuarwwue:
- OBJIAJICHUE METOJAMHU U (POPMHUPOBAHUE YMEHHI pemaTh (PU3nUecKue

Y SKCNEPUMEHTAIBHBIC 33[1a4U, B TOM YMCJIE U MOBBILIEHHOTO YPOBHS CJIOKHOCTH
HA OCHOBE ITyOOKMX 3HAHWN MAaTEMATHKN M PU3NUECKIX 3aKOHOMEPHOCTEH;

- pacllupeHne W YIIYOJICHWE MPEACTABICHUHA O BO3MOXKHOCTSIX
(U3NYECKOr0  MHPOBO33PEHMS TPA  OMKMCAHWM  SBJICHUA W TPOLECCOB
OKPY>KaOILEro MUPA,

- (hOpMHUPOBAHUE YMEHUI MPEACTABIATHL UH(OPMAIIUIO B BUJIEC TaOJIHIL,
rpauKoB, CXEM, MCIOJB3Ysl MPH 3TOM KOMIIBIOTEPHBIE MPOrPaMMbl U CPEJCTBA
cety MHTEpHET,

- (OpPMHUPOBAHUE HABBIKOB MyOJIMYHOTO BHICTYILJICHUSI.
Pazeuearwuue:

- (opmupoBaHuE (PHU3MYECKOTO M MATEMATUYECKOTO MBILUICHHUS,
HAMPABJICHHOTO HA AaHAJIA3 M OMMCAHUE TPUPOIHBIX TPOLECCOB U SIBJICHMIA,

- pa3BUTHE CIIOCOOHOCTEH CaMOCTOATENBHO MPUOOPETATh U MPUMEHSTh
3HAHUSl, YMEHUS U HABBIKY;

- pasButHe CrNOCOOHOCTEN A(PPEeKTHBHOM pabOThl B YCIOBHUSX
OrpaHUYCHHMI (BpeMs, OTBOJMMOE Ha PEUICHUE 3a7a4 OJIMMIMAbI, PECYPCHI
Ja00paTOpuu PU BBIMOJIHCHUH SKCIEPUMEHTA),

- pasBuTHEe YMEHHWH D(P(PEKTUBHOTO HCMOIL30BAHUS  (PUBHMUYECCKUX
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3aKOHOB B YUEOHOM U MOBCETHEBHOMN JCATEIIBHOCTH

- (hopMHUpOBaHUE CHOCOOHOCTEH BBIIBUraTh M JOKA3bIBaTh THIIOTE3bI
DKCIIEPUMEHTATBHBIM ~ TyTEM, paspadarbiBaTh CTPATETMI0 PEUICHUS  3a1ady,
OPOrHO3UPOBATh PE3YJbTaThl CBOCH NEATENBHOCTH, AHAIM3MPOBATH U HAXOJIWUTH
pPALMOHAIBHBIE CHOCOOBI PEIIEHUS 33Ja4d MyTEM JACTaau3aluu CO3JaHHOHN
MaTeEMaTHYECKON 1 PU3NIECCKONH MOJIENH,

- (hOpMHUpOBaHUE HaBblKa PEPICKCUBHON JEATECILHOCTH 3a CYET
CUCTEMHOM PAOOTHI MO MOUCKY W YCTPAHEHUIO OMIMOOK B PEIICHUM 3a71a4, B TOM
YUCJIC TOBBIIMICHHOTO YPOBHS CJIOKHOCTH, a TaKK€ MO pacyeTy MOrPElIHOCTER
NOCTaBJIEHHOTO SKCIIEPUMEHTA.

Bocnumamenvnoie:

(opMuUpOBaHKE COCOOHOCTH K CAMOAHAIIA3Y U KPUTHYECKOMY
MBILLIEHUIO;

- BOCIIMTAHUEC KadYCCTB JIMYHOCTH, O6€CH€‘{I/IBaIOH_II/IX COIMAJIbHYIO
MO6I/IHBHOCTB, CITOCOOHOCTH IIpUHUMATL CaMOCTOATC/ILHBIC PCIICHUAA,

- (¢opMupoBaHuE KaueCTB MBILIUICHHUS, HEOOXOAUMBIX JIJIs aJanTaiuy B
COBPEMEHHOM HH(OPMAIIMOHHOM OOILECTBE;

- BOCIUTAHUE YOEKIECHHOCTM B BO3MOXKHOCTH TO3HAHMSI 3aKOHOB
OpUpOAbl M HUCMOJIb30BaHUS JIOCTHMKCHUN (U3MKM Ha Ojaro pa3BUTHUS
YeJIOBEUECKONW LMBWIM3ALMM;, HEOOXOAMMOCTH COTPYIHUYECTBA B MPOLECCE
COBMECTHOTO BBIMIOJHEHUS 33j]a4, YBWKUTEIBHOTO OTHOIICHUS K MHEHUIO
ONMOHEHTa NpU OOCYKIEHUM TMPOOJIeM €CTECTBEHHO-HAyUYHOTO COJCP KAHUS;
FOTOBHOCTH K  MOPaIbHOITUYECKOW  OILIEHKE  MCIOJb30BAHUS  HAYUYHBIX
JOCTHKEHUI, YyBCTBA OTBETCTBEHHOCTH 3a 3aLUTY OKPYXKAIOLICH Cpebl;

- pa3BUTHC UHTCPCCA K HaquO-HCCHeI[OBaTeHBCKOﬁ ACATCIIBHOCTH.

OTtan4ynTe/IbHbIE 0COOEHHOCTH JAHHOI NPOrpaMMbl
Peammzanus [lporpammbl mpeanosiaraeT MOATOTOBKY OOydYarOmMXCs K
YYACTHIO B OJIMMITMA/IAX U KOHKYPCAX PA3IMYHBIX YPOBHEM.
bonpmias 4yactb BpEMEHM OTBOJAMTCS HA PELICHUE 3a7a4, B TOM YHCIIE
BBICOKOI'O ¥ TIOBBIIUEHHOTO YPOBHS CIIOXKHOCTH.
[IporpamMmoi nmpeayCcMOTPEHO MPOBEACHUE TA0OPATOPHOTO MPAKTHKYMa T10
BCEM pazacnam (U3HKH.

[TporpamMMa BkIrOUaeT pazaen «MaTemaruka B (PU3MYECKMX MPOIECCax»
KaK MHCTPYMEHTA JUIsl pelieHus (U3NUECKUX W DIKCIEPUMEHTAIbHBIX 3a1a4 Ha
Pa3IMYHBIX TaNax U3YYCHUs (PU3UKH.



Bo3pacrHas kareropusi 00y4aniuxcs no nporpamme ot 15 1o 18 ner.

[TporpaMMa  mpeaHa3HaueHa s OOYYAMOIIMXCS,  MPOSBIISFOLIMAX
NOBBILICHHBIA ~ MHTEpPEC K  (U3MKE, JECMOHCTPUPYIOIIUX  NOBBILICHHBIE
aKaJeMUYECKHE CITOCOOHOCTH B 00JIaCTH (PU3UKH U MATEMATHKH.

Cpok peanm3aumu nporpammbl coctaisieT 2 roaa (144 waca B ron).
O6uiee kommuecTBO YacoB 1o [Iporpamme coctapmseT 288 yacos.

DOopMBI U PeKUM 3AHATHI

DopMBl OpraHM3alMK  ACATEIBHOCTH OOyYarOIIMXCS: WHIUBUIYAJIbHAS,
rpynnosas, (poHTaIbHAS.

Ha 3anstusx npumensercs aupHepeHUMpPOBAaHHBIA, WHIMBUAYIbHBIN
NOIX0[ K KaxaoMy oOyvaromiemycsi. HamonaseMocTs rpynmsl 10 15 4enoBex.

3aHATHS TPOBOAATCS 2 pa3a B HEAENIO 1Mo 2 yaca (2 pa3za no 45 MUHYT C
NEPEPHIBOM 15 MUHYT).

Metoabl 00y4eHus

I[To cnoco0y opraHuzaiv 3aHSTHA - CJIOBECHBIE,  HAarJIsIHBIC,
MPAKTUYECKHUE.
[To ypoBHIO  JEATEABHOCTH  OOyYarOMIMXCd -  OOBSICHHUTEIIBHO-

HWITIOCTPATUBHBIC, PCHPOAYKTHUBHEBIC, YaCTHUYHO-IIOMCKOBLIC, UCCIICA0BATCIILCKUC.

Tunbl 3aHsTHii: KOMOMHUPOBAHHBIC, TEOPETUYECKHUE, MPAKTUUYECCKUE,
1a00paToOpHBIE, PENETULIMOHHBIC, KOHTPOJIBHBIE.

O:xugaembie pe3yJibTaThbl U CIIOCO0BI ONPeAeIeHUsI HX Pe3yJbTATHBHOCTH

OCHOBHBIM  PE3yJbTaTOM OOy4YEHUSl SBISACTCA JOCTHXKEHUE BBICOKOU
KOMIETEHTHOCTH O0YYarOIIMXCs B 00J1IacTH (PU3MKKA U MATEMATUKK, HEOOXOAUMOMN
JUTS TPOAOKEHHS 00pa30BaHUs B TEXHUYECKUX BY3ax.

OOpazoBarenbHble pe3ysibTathl 00ydyeHHus mo [lporpamme NpHUBEACHBI B
paznene «ConepskaHue mporpaMmmabLy.

PyOpuka «3HaTh/moHMMaTe» BKIOYAET TpeOOBaHUS K  y4EOHOMY
MaTepuany, KOTOPBIA yCBAaMBacTCs M  BOCIPOM3BOAUTCA  OOYYAFOIIMMUCS.
OOy4aromupecs: AODKHBI MOHUMATh CMBICT M3YYaEMBIX MOHSATHI, MPUHLMIIOB W
3aKOHOMEPHOCTEN.



PyOpuka «YMeTh» BKIIFOUaeT TpeOOBaHUS, OCHOBAHHBIE HA OOJIEE CIOMKHBIX
BUJIAX JEATEIBHOCTH, B TOM YMCIIE TBOPUYECKOM: CO3AaBaTh OOBEKTHI, OIEPUPOBATH
UMH, OLICHWBATh YMWCIIOBBIE MapaMETPbl MPOLECCOB, MPUBOAWTH MPUMEPHI
OPAKTUYECKOTO  WCIOJIb30BAaHMS  MOJYYCHHBIX ~ 3HAHWH,  OCYIIECTBISThH
CaMOCTOSITENIbHBINA MOUCK YUEOHOH HHPOpMALIHH.

B pesynbrare peanuzanuum [IporpaMmsel B 4aCTH peajn3aniu pa3BUBAOIIAX
3a1a4, 00y4Jaronmecs

0yoym ymemo:

. AHAIM3UPOBATH U OMKMCHIBATH TPUPOIHBIE MTPOLECCHI U SIBJICHMUS,

. CaMOCTOSITENIEHO MPUOOPETATh U IPUMEHSTD CHELUAIbHBIC 3HAHMS,

. padoTarh B yCIIOBUSX OTPAaHUYCHHIA (BPEMSI, PECYPCHI);

. BBIJIBUTaTh W JOKA3blBaThb TUIOTE3bl SKCIEPHUMEHTAJIBHBIM IMYTEM,

pa3pabarbiBaTh CTPATErHI0 PEUICHUS 3aja4, MPOTHO3UPOBATh PE3YJIBTAThI CBOCH
JEATENBHOCTH, AHAJIM3UPOBATh M HAXOAWTH PAIMOHAJIBHBIE CIOCOOBI PEHICHUS
3a/1a4d MyTEM JICTaTU3alMK, CO3TAHHON MaTeMaTHYeCKON U (PU3NUYECKOI MOIETH.

Cnoco0bl onpenesieHus1 pe3yJbTaTHBHOCTH

[leparornueckoe HaONIOACHUE, TMENArOTMUYECCKHA aHAIM3  PE3YJIbTaTOB
peLIEHUs 3aa4, Pe3yabTaThl YHaCTHs B KOHKYPCaX Pa3jMyYHbIX YPOBHEH.

Buabl KOHTPOJIsI: BXOAHOM, IIPOMEKYTOYHBIN, ATOTOBBIM.

@DopMbI IOABEACHHS HTOrOB peausanuu IIporpamMmmel

B xone peanuzanuu [TporpaMmmbl TPOBOIUTCS MPOMEXKYTOUYHAsE aTTECTALIMSI
B opme TecToB. Ilo okOHYaHMM OOyY€HHUs MPOBOIMTCS MTOTOBAs aTTeCTalMs B
BUJIE KOHTPOJBLHOU paboTHI.

1. Y4eOnblii (TeMaTH4YeCKHil) MJIaH.
1 rox oOyuenust

n/n

KoanuecrBo yacos

DopMBbI
HaumenoBanue P
arrecranun/
paszaesia, TeMbl Beero| Teopusi | IIpakTuka
KOHTPOJISI




BBoaHoe 3aHsiTHE 2 2
Paznen 1. MaremaTnka B 36 8 28
(pusnyeckux mpoueccax
11 Bekrtopsl u neiicTBus Hax 3 ) 6 KOHTPOJIbHBIN
o HAMU TECT
19 KBanparnynas 3 5 6 KOHTPOJIbHBIN
Pemenue cucrem .
1.3. anreOpandecKkux 12 2 10 KOHT?S(J:ITB -
YPaBHECHUI
1.4. Tpuronomerpus 8 2 6 KOHTPOITBHEIH
TECT
Paznen 2. Mexanuka 48 10 38
2.1. Knnemarnka 16 4 12 KOHTPOILHBIH
TECT
KOHTPOJIbHBIA
2.2. JlnHamuka 20 4 16 TecT
2.3. 3aKOHBI COXPAHECHUS 12 2 10 KOHTPOITBHEIH
TECT
Paznen 3. Moaekyasipaas 26 6 20
(pusuka
- MONEKyIISPHO - > 4 1 KOHTPOJIbHBIN
| KHHETHYECKas TEOpUsl reet
KOHTPOJIbHBIA
3.2. TepMoauHamuKa 10 2 8 TecT
Paznen 4. 30 8 2
DJIEKTPOAHHAMHKA
KOHTPOJIGHBII
4.1.| DNEeKTPpUYECKOE MOJe 14 4 10
TECT
49 3aKOHBI TIOCTOSIHHOT'O TOKA 16 4 19 KOHTPOJIBHBIA
B TECT
Hrorosoe 3anstue 5 5 KOHTpOJIbHAs
padboTa
Bcero 144 34 110




3. Coaepxanue y4eOHOro (TEeMaTH4€CKOr0) MJIaHa.

1 rox oOyuenust

Beenenue B mporpamMmmy. MHCTpYKTaX 1O TEXHUKE O€30MACHOCTH.

Pazngen 1. MaremaTnka B pU3N4ECKHX NMPoOLECCax

YPOoBEeHb NPEABIBICHAS MaTepUaia 00€CIEUUBAECT YUAIUMCS BO3MOKHOCTh
CTPOUTh MATEMATUUYECKUE MOJECIH (PU3NYECKUX MPOLECCOB, a TAKXKE MOJyYaTh
HEOOXOJUMbBIC 3HAUYCHUS U 3aBUCUMOCTH (DPUBMYECCKUX BEJIIMYMH, MOCPEICTBOM
PEIICHHS Pa3JIMYHBIX YPABHEHWH, HEPABCHCTB M aHA/IM3a rpa)uKoB.

Oolyuaromuecs OyAyT 3HATD:
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- OCHOBHBIE CBOMCTBA BEKTOPOB U IEUCTBUS HAJl HUMMU,

- OCHOBHBIC THITbI (DYHKIIMOHATIbHBIX 3aBUCUMOCTEH, rpaukoB QyHKIUI 1
cnoco0oB mpeodpazoBaHus TpauKoB;

- CcrocoObl HAXOXKICHUS KOPHEH KBAaJPATHOIO YPABHEHUS, PELICHHS
KBAJPATHBIX HEPABEHCTB, TEOpeMy Buera;

- OCHOBHBIE METO/IbI PEIICHUS CUCTEM ANTeOpaMuECKUX YPaBHEHWIA,

- OCHOBHBIE COOTHOLICHUSI B TPEYTOJIBHUKE W TPUTOHOMETPUYECKHE
TOXKIECTBA, (POPMYJIbI NPUBEACHUS W 3HAUYCHUS TPUTOHOMETPUUCCKUX (PyHKLMM
JUTSl Pa3JIMYHBIX YIJIOB.

Ooyuarmuecs OyayT yMeThb:

- n300pakaTh BEKTOPHI HA YEPTEIKE, HAXOAUTh UX FT€OMETPUUECKYIO CYMMY
rpagpuuecKy U aHAJIUTUYECKH,

- OPOELMPOBATh BEKTOP HA 3aJaHHOE HAIPABJICHHUE, HAXOAUTH BEIMUUHY
MPOEKIMK BEKTOPA,;

- oIpeCAcCiiATh YIoJ MCKIAY ABYM: IPOU3BOJIbHBIMH BCKTOPAMHU,

- pewiaTh CUCTEMBbI anreOpanvyeckux YypaBHEeHHM wmetomom [aycca
METO0M
Kpamepa;

- ugTaTh M CTPOUTH TpauKHA JIMHEHHOW, KBaJApPaTHYHOH, 0OpaTHO
OPONOPUMOHAIIGHOW ~ 3aBUCHMOCTEH, JIOrapu(PMUYECKO W MOKa3aTenbHON
(PYHKLHIA, TPUTOHOMETPAYECKUX (PYHKIIMIA;

- HaxXOAWTh BEPLIMHY MapadOjibl U €€ KOPHH, TOYKH MEPECECUEHUs C
rpa(puKoM JIMHEHHOW 3aBUCUMOCTH;

- HAXOAWUTb CTOPOHBI W YIJbl B NPSIMOYIOJIBHOM U TPOU3BOJHLHOM
TPEyroJibHUKe, npuMeHnss Teopemy [ludaropa u Teopemy KOCHHYCOB.

@opMbI 3aHATHIA, UCOIB3YEMBIC TPU U3YUEHUH JAHHOTO pa3fena;
- JIeKIIMOHHAs,
- MPAKTUKYM MO PEUICHUIO 3ajay;
- JnaboparopHas padoTa;
- HAHOUBUAyaIbHAs padoTa;
- rpynnoBas padora,;
- WHAMBUJYabHAs KOHCYJIbTALNS,

- TpYINIOBAst KOHCYJIbTALUS,
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- KOHTPOJIBHBIN TECT.

Tema 1.1. BekTops! 1 geiicTBHSI HAI HUMH

Teopusa. lloHsThe BeKTOpa, uW300paxkeHWe BekTopa. JleicTBus Han
BeKTOpamMu. J[muHa v npoekuust BekTopa. CKanspHOE NMPOU3BEACHUE BEKTOPOB U
€ro CBOMCTBA. YTOJ MEXAY BEKTOpaMHU. [IpuMeHeHNne CKaApPHOro MPOU3BEIECHUS
BEKTOPOB K PEIICHUIO (PU3NUECKUX 3aa4.

Ilpakxmuxa. PelieHne 3aJa4 Ha HAXOKIACHUE CYMMBI, Pa3sHOCTH,
MPOU3BEACHUS BEKTOPOB. HaxokaeHWE CKaIAPHOrO IMPOU3BEACHUS BEKTOPOB U
yria MexAy BeKTopamu. Pemienne (pu3nuUecKkux 3aaad, COACPXAIIUX BEKTOPHBIC
BEJINYUHBI.

Tema 1.2. KBagpaTnunast yHKuust

Teopusa. Tlonstue QpyHKUMH, cBoiicTBa PpyHKkumu. KBaapatnunas QyHKOuMS,
ee cpoiictBa u rpaduk. [locTtpoeHue rpaduka KBagpaTWYHOH (PYHKIMK MpH
NOMOIIM 3JIEMEHTApHbIX TpeoOpazoBanuil. ['paduk KBagpaTMyHOW (PYHKLIMH C
moaysieM. KpaaparHelif TpexulieH W €ro KOpHHM. Pa3lioskeHue KBaapaTHOrO
TpexuieHa Ha MHoxutend. KsaaparHoe ypaBHeHue. Dopmyna KOpHEH
KBAQJIPATHOTO YPaBHEHHUA. 3aBHUCHMOCTb KOPHEH OT NUCKpUMHUHAHTA. DOpPMYJIbI
Buera. PacnonoxeHue  KOpHEWl — KBaapaTHOro  TpexuieHa.  KBaaparHoe
HEPABEHCTBO. ['paduueckuii METOA pEIICHUs KBAJAPATHOIO HEPABEHCTBA. MeTon
WHTEPBAJIOB.

Ipaxmuxa. ViccnenoBanue CBOWCTB KBaapaTuuHOi (pyHKIMHU. [TlocTpoeHue
rpauKoB KBaApaTUYHOM PyHKIMKU. PelieHre KBaapaTHbIX YPABHCHUA 1
HEPABEHCTB.

Tema 1.3. Pemienue cucrem ajare0pan4ecKkux ypaBHeHHUil

Teopus. AnreOpanueckoe ypaBHeHue. OOacTh ONPEACIICHUS YPaBHEHUS.
Meron Taycca u Kpamepa. llenbie panuoHasibHble YypaBHEHHs. JIpoOHO
panuoHaIbHbIE ypaBHCHUSA. CHCTEMBI YPABHEHWNA. MppallnoHaIbHBIC YPABHEHUS U
WX CUCTEMBI. Y PABHCHUS C MOAYJIEM U UX CUCTEMBI.

IIpaxmuxa. PenieHue cucTeM anreOpanyecKux YpPaBHCHUN PAa3IAYHBIMA
METOJaMH.
Tema 1.4. Tpuronomerpus

Teopua.  TpuroHomeTpuueckue  (QYHKIUM  YUCJIOBOIO  apryMeHTa

[TpeoOpazoBanus TPUTOHOMETPUYECKUX BBIPBKCHU. CroiicTBa
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TPUTOHOMETPAYECKAX  (PYHKUMH: TMEPUOJUYHOCTb, YETHOCTb, HEYETHOCTb,
HEMPEPBIBHOCTH.

IIpaxmuxa. PenieHne 3a1a4 Ha CBOMCTBA TPUTOHOMETPHUECKHUX (PYHKIIHIA.

Pasznen 2. Mexanuka

YpOoBeHb NPEABABICHUS MaTepuajia OOECHEUYMBAET YYaAlIMMCS YMEHHUE
pemare  3a[a4d  BBICOKOTO M TIOBBIIMICHHOTO  YPOBHS  CIIOKHOCTA U
AKCIEPUMEHTATBHO MPOBEPATH OCHOBHBIC 3aKOHOMEPHOCTH MEXAHUKH.

Oolyuaromuecs OyAyT 3HATD:

- OCHOBHBIE MOHSATHUS MEXAHUKH: MarepuaibHas TOYKA,
OTHOCUTEBHOCTh MEXAHWMYECKOrO JBUKEHUS, MyTh, NEPEMEIICHUE, MTHOBCHHAS
CKOPOCTh, YCKOPEHHUE, MACCa, MHEPTHOCTh, CUJIa (CUJIA TSHKECTH, CHIIA YIPYTOCTH,
CWJIa TPEHUS), BEC, HEBECOMOCTb, UMITYJIbC, MHEPLUAJIbHAS W HEWHEPIMAIbHAS
cucTeMa OTcYeTa, pabdoTa CWIbl, NOTCHIMAIbHA W KWUHETHYECKas DHEPrus,
aMIUTUTYJa, EPUOJI, YACTOTa, MHEPIIUSL, MOMEHT UHEPIIUH,

- OCHOBHBIE 3aKOHbI MEXAHWKHU: 3aKOHbI HBIOTOHA, 3aKOH BCEMHUPHOTO
TATOTeHUS, 3aKOH ['yka, 3akoH KyjioHa-AMOHTOHA, 3aKOH COXPAHEHUSI UMITYJIbCa,
3aKOH COXPAHCHUSI MOMEHTAa MMITYJIbCA, 3aKOH COXPAHCHUS U TpPEBpallCHMUs
SHEPIuu;

- OCHOBHBIE ~MPUHIMUMBI MEXAHWUKU: MPUHLIUI  OTHOCUTEIBHOCTH
["anmunes, NPUHLIMIT HE3aBUCUMOCTH JBM>KEHUMA, TPUHIUI COOTBETCTBUS;

- BO3MOKHOCTH TPUMEHEHUS MEXAHWUKM. IBHIKEHUE HCKYCCTBEHHBIX
CIYTHUKOB TMOJ JCHCTBUEM CHWJIBI TSHKECTH, OQJUIMCTHUECKOE JBUKCHHE,
PEaKTUBHOE JBW)KECHHME, YCTPOHCTBO pakersl, KIIJ| MammH W MEXaHHU3MOB,
NIOJIbEMHAS CHJIA KPbUIA CaMOJIETA,

- OCHOBHBIC M3MEPHUTEIBHBIE MPUOOPEI M METOJABI  BBIYMCIICHUS
ITOI'PEITHOCTEN N3MEPEHNN B MEXAHHUKE,

- MCTOALI PCIICHUA OJIMMIIMAAHLBIX 3a/1a4 110 MCXaHHUKC.

Oolyuaromuecs OyAyT yMeThb:

- MPaBUJILHO OMUCHIBATh M OOBSICHATH OCHOBHBIE MEXAHMYECKUE
SBJICHUS W TPOLECCHL, J1aBaTh TOYHBIC ONPEACICHUS OCHOBHBIX MOHSATUH
MEXAHUKH,

- u300pakaTh HA YEPTEXKE MPU PEUICHUHU 3a/1a4 HAMPABJICHUS BEKTOPOB
CKOPOCTH, YCKOPEHMSI, CUJTbI, UMITYJIbCA TENA,;
- pelmiath 3aauyd Ha ONpPEIEJICHHME CKOPOCTH, YCKOPEHMs, TyTH U

NCPCMCIICHU IIPKA PA3/IMYHBIX BHUAAX JABMIKCHHA, CKOPOCTH M YCKOPCHHA IIPU
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JBIKEHUH TeJla M0 OKPY)KHOCTU € MOCTOSHHON MO MOZAYJIKO CKOPOCTBIO, MAcChl,
CWJIbI, UMNyJIbCa, paboThl, MomHOCTH, 3Heprun, KIIJ[, yckopenuss cBoOOAHOrO
najcHUs MO MEepUoay KoaeOaHuid MasTHUKA U JIp.;

- pacCUATHIBATH TOPMO3HOM IIyTh, CHJIBI, JACHCTBYIOIAE HA TEIO,
JBWXKYIIEECS C YCKOPEHUEM, ONPEICNAThL CKOPOCTh PAKEThI, KCIOJIb30BAThH
KJIIACCUYECKHUM 3aKOH CIIOXKEHUS CKOPOCTEHM, a TarKe 3aKkOHbl HbIOTOHA,
BCEMUPHOIO TATOTEHHS, COXPAHEHHUS WUMITYJIbCA, MOMEHTA UMIMYJIbCA, SHEPrUU U
AP.;

- yuTaTh W  CTPOUTH rpaduKu, BBIPAKAOIME  3aBUCUMOCTh
KUHEMATUUYECKUX BEIIMYUH OT BPEMEHHU NMPU PABHOMEPHOM, PABHOYCKOPEHHOM H
K0J1€0aTEeIbHOM JABUKEHUSX, CHJTBI YIPYTOCTH NMPHU ASHOPMALIMA U JP.;

- U3MEPATh U BBIYMCIATH (PU3MUYECCKUE BEJIMYMHBL. BPEMS, PACCTOSHUE,
CKOPOCTb, YCKOPEHHUE, MAacCy, CHITY, )KECTKOCTb, KO3(PPULHMEHT TPEHUS, UMITYJIbC,
padoty, MmommHoCTh, KIT/] MexaHn3MOB, epuo KoJeOaHW MasTHUKA, YCKOPEHUE
CBOOOIHOIO MaJCHHUS,

- JeNaTh BBIBOJABI 00 W3MEHECHWMM (DU3WYECKMX MMApaMeTPOB M XO0Ja
(pU3nYECKOro Mporecca U3 aHajin3a rpaguKoB, YpaBHCHUN U HEPABECHCTB,

- MOJIB30BATHCS (pU3nIECKUMU npudopamu: MUKPOMETPOM,
CEKYHIOMEPOM,  M3MEPHUTEIBHBIM  LWJIMHAPOM,  BECaMH, TPUOOMETPOM,
NOJIBIYKHBIM Y HEMOABUYKHBIM OJIOKOM M JP.

- peuiars 3aJa4d BBICOKOI'O M ITOBBLIIICHHOI'O YPOBHA CJIOKHOCTH I10
MCXAHUKC U OJIMMITMAAHBIC 3aJa4H.

@opMbl 3aHATHIA, UCTOIB3YEMBIC TPU U3YUEHUH JAHHOTO pa3fena;
- JIEKLIMOHHA;
-  WMHAWBUIYyaJbHAs padoTa;
- rpynmoBas padora;
- HMHJMBHUAYyaJbHAsl KOHCYJIbTALKUS,
- IpynmnoBas KOHCYJIbTaIMs,

- WUTOTOBBIN TECT.

Tema 2.1. KuaemaTuka

Teopua. TIpAMOIVHEWNHOE PABHOMEPHOE W PABHOYCKOPEHHOE BUIKEHHE.
[TpuHuun orHOCHTENBHOCTH [‘aymnes. OTHOCUTENBHOE JABWXKEHME. Teopema
CIIOKEHUS CKOPOCTEH. [IBKeHMe Tena, OpOLIEHHOrO MOJ YIVIOM K TOPHU30HTY.
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KpuBonuHeiiHoe nBUKEHHUE. J[BMXKECHUE MATEPUATIBHOW TOUYKH IO OKPYKHOCTH C
MOCTOSTHHON CKOPOCTBI0. OCHOBHBIE XAaPAKTECPUCTUKH BPAIIATEIIEHOTO JIBHXKCHUS
(LIEHTPOCTPEMHUTEILHOE YCKOPEHHUE, MEPHOJI, YACTOTA, YIJIOBOE MEPEMEIICHUE).
KonebarenbHoe JIBUKCHUE MaTEePUATBHON TOYKH. Kunemarnueckue
XAPAKTEPUCTHKU  KOJIEOATEILHOTO  JIBWXKCHMS, TpapUKhd U3MEHEHUS OTHX
MapaMETPOB ¢ TCUCHUEM BPEMEHU. AHAJIOTUM BPAlATEIBHOTO M KOJIEOATEIHHOTO
JIBUOKCHUM.

IIpaxmuxa. Pemenue 3aqau Ha BBIYMCICHUE KMHEMATHUECKUX MapaMeTPOB
Opd PAaBHOMEPHOM M PABHOYCKOPEHHOM JBHKEHHM, a TaKKe NPU JBUKCHUU
MaTepUaibHONH TOYKHU MO OKPY>KHOCTU U KoJieOaTeIbHOM JBMKCHUU. HaxoxkneHue
cpeaHel CKOPOCTH MPH HEPABHOMEPHOM JBUKCHUHU. BBIUMCIIEHME MTHOBEHHBIX
3HAYEHUH KMHEMATUUYECKUX MapaMeTpoB KojieOaTenbHOro nBuxkeHus. [loctpoeHue
rpaMKOB 3aBUCHUMOCTEH KMHEMATHMUECKUX MapaMeTPOB OT BPEMEHU W aHAIU3
3TUX TrpapuKOB A pa3IUyYHBIX BUAOB JBIKEHHS MaTepUaIbHOW TOYKH.
Bbruncienue CKOpocTH, NalNbHOCTH, BBICOTHI MOJbEMA M BPEMEHM MOJieTa Tena,
OpOLLIEHHOTO MO YTJIOM K TOPU30HTY.

Tema 2.2. /lunamMmuka

Teopus. OCHOBHBIC MOHATHS JMHAMUKH MAaTCPUAIBHON TOUYKK (IIJIOTHOCTB,
Macca, cwia). MHepuuanbHble W HEWHEPIUAIBHBIE CUCTEMBI OTCUETA. 3aKOHBI
Herorona. [Ipsamas u oOparHas 3a1a4u MEXaHUKU. Buabl cun (ynpyroctu, TPEHUS,
conpoTtuBieHus ). 3akoH BecemupHoro Tsarotenus. 3akonsl Kennepa. Kocmuueckue
CKOPOCTH. [IBM>KEHHE TeJla MO HAKJIIOHHOW IUIOCKOCTU. Tpenue, 3akoH KyloHa-
AMOHTOHA. Ynpyrocte u acdopmanmu, 3akoH ['yka. /J[mHamuka BpamiaTreinbHOro
JnBKeHUs. OCHOBHOM 3aKOH BpALLATENBHOIO JABMKCHUS. MOMEHT HMHEPLMU.
OCHOBHBIE TOHSITUSI CTATUKKA (MOMEHT CHJIBI, IUIEYO CHJIbI, TOUKA OMOPBI, LEHTP
BpallcHus). Buael paBHOBECHil Tena (yCTOHYMBOE, HEYCTOHUMBOE, OE3Pa3IMYHOE).
YcioBue paBHOBECHS Tea, UEHTP Macc. JlapneHue (TBEpAbIE TeNa, KUIKOCTH U
ra3el). 3akoH [lackans w 3aKOH ApxuMena. YCIoBHE TUIaBaHus Ted. JuHamuka
K0J1€0aTENBHOTO ABM)KEHUSI MATEPUATIBHON TOUKH.

Ipakxmuxa. HaxoKIeHUE IUIOTHOCTH Tella U CPeAHEN IUIOTHOCTH CMECH
(crutaBa). PenieHue 3aiad Ha pacyeT pa3iM4yHO pojaa cui. PemieHue npsMoi u
0o0OpaTHO# 3aa4M MEXAHWKH JJIsl TOCTYMATENbHOTO W BPALATEIbHOTO JBHYKEHUSI.
OnpeneneHne yCKOPEHHs Tella MPU JBUKCHUH TOJ JEHCTBUEM HECKOJIBKUX CHIL
[ToctpoeHne u aHanu3 rpa)MKOB 3aBUCUMOCTEH CHIIBI TPEHHS, CUIIbI TSKECTH W
CWJIbl YNPYTOCTH OT CYIIECTBEHHBIX MApaAMETPOB MEXAHUYECKON CHCTEMBI.
OnpeneneHne MOMEHTOB HMHEPHMM TNl  Pa3inyHoi  (opMmbl. Beruncnenue
NapaMeTPOB MEXAHWYECKOW CHCTEMBI B YCIOBMM PaBHOBecws. Pemenue 3amad
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IHAPOCTAaTUKKU U OIIPCACIICHUC YCJ'IOBI/Iﬁ IJiIaBaHHUuA TCJI.

Tema 2.3. 3ak0HBI COXpaHEHHS

Teopus. mniynibe Tena. 3aKOH COXPAHECHUS UMITYJIbCA. 3AMKHYTAsl CUCTEMA.
PeakTuBHOE IBMXKEHHUE. Y CTPOMCTBO pakeThl. YpaBHeHUe Memepekoro. dopmyiia
[IuonkoBckoro. Mexanudeckas pabdota. MomHocTh. [loTeHUManbHAs W
KMHETHYECKAs SHEPrus. KOHCEepBaTUBHBIE M JUCCUTIATUBHBIE CUIIbl. KMHETHUECKas
SHEPIUs BPALIAKOLIETOCS TeJla. 3aKOH COXPAHEHMS SHEPIUH B MeXaHuKke. [IpocTeie
mexanu3mbl M ux KITJ[. TlpeBpamenus sHepruv. MOMEHT uMIyJibca. 3aKOH
COXpaHEHHMs MOMEHTa HMIyJbca. KHHETHYECKass DHEpPrus BpallarolIerocs
TBEPAOIO TENA.

IIpakmuka. OnpencieHAe HMMIYJIbCA TEIAa W 3aMKHYTOW CHCTEMBI TEIL
IIpuMeHeHe 3aKOHA COXPAHEHHWS HMITYJbCa W BBIYMCICHUE KUHEMATHYECKHUX
XapaKTEPUCTHK AJIsi PEAIbHBIX CUCTEM M MPOLECCOB (B3PbIB, YAP, CTOJIKHOBEHUE ).
Pemienne 3agay Ha 3aKOH COXPAHEHUS I[IOJHONM MEXAHWUYECKONW DHEPIUH.
BprunciieHe TOTECHUMAIBHONW JHEPrUM  Tejla B MOJE THKECTH U YIPYro
nedopMupoBaHHON TpyKuHBI. Pacder pabotel, momHocTd U KIIJ[ paznmuuHbix
MEXaHU3MOB. BplUMCiieHHEe  IMapaMeTpOB  BpAILLATEIBHOIO  JBWKEHUS €
NPUMEHECHUEM 3aKOHA COXPAHEHUS UMITYJIbca. Pemenrie KoMOMHUPOBAHHBIX 3314
Ha NPUMEHEHUE 3aKOHOB COXPAHEHUS B MEXAHUKE.

Paznen 3. MosekyasipHasi puzuka

YPOBEHb MNpEAbsIBICHUAS MaTepuana OOECHEUYMBACT YYAlIMMCS PEIIaTh
3a1a4M TOBBIIICHHOTO VPOBHSI CJIOKHOCTH M J3KCHEPUMEHTAIbHO MPOBEPSTH
OCHOBHBIE 3aKOHOMEPHOCTH MOJICKYJISIPHON (DU3HKH.

Oolyuaromuecs OyAyT 3HATH:

- OCHOBHBIE TOHSATHS MOJICKYJSIPHOU (DU3MKH: TEMIOBOE JIBUKCHUE
YaCcTHUI[, MAacChl W pa3Mepbl MOJIEKYJI, WJICANbHBIA Tra3, W30TCPMUYCCKHUH,
M30XOpHBIN, W300apHbld W aauadaTHBI MOpPOLECCH, OPOYHOBCKOE ABUKEHUE,
MOJISIpDHAs TEIJIOEMKOCTh, TeMIleparypa (Mepa CpPelIHEH KUHETUYECKOW SHEPruu
MOJIEKYJI), HEOOpaTUMOCTh TEIJIOBBIX MPOLECCOB, KOJHMYECTBO, TEIJIOTA,
BHYTPCHHSISI SHEPTHUS, HACBIIICHHBIE U HEHACKIIICHHBIE MAPHI; BJIAKHOCTh BO3AyXa,
AHU30TPOIUS MOHOKPUCTAJUIOB, KPUCTAIIIMYECKUE U aMOp(HBIE TENa, YIPyTHe U
MIaCTUYECKUE AeopMalnu;

- OCHOBHBIC 3aKOHBI MOJEKYJISIPHOH (DM3MKU: OCHOBHOE YDPAaBHECHHE
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MOJIEKYJIAPHO-KMHETHYECKON Teopuu, ypaBHeHue Mennaeneesa-Knaneipona,
CBA3b MEXKAY IapamMeTpaMu COCTOSHMS ra3a B W30IPOLECCax, NEPBOE U BTOPOEC
Havyajao TepMOAMHAMUKH, ypaBHeHHe Maiiepa, ypaBHeHue [lyaccoHa;

- CYTh OCHOBOIIOJIATAOMIMX ONBITOB MOJIEKYJISIPHOH (PU3UKHK: OMBITOB
[Irepna, Ileppena, Jlamepra, [xoyna, Menaeneesa u Knaneiipona, I[lapis,
boitng u Mapuorra, I eit-Jlroccaka, Kapno u ap.

- BO3MOKHOCTH MPUMEHEHUS MOJCKYJISIPHONH (DU3HKHM: HCIIOJIB30BAHKE
KPUCTAUIOB W APYIMX MATEPUATIOB B TEXHUKE, TEIUIOBBIE [BHMIareiad M HX
NPUMEHEHUE HA TPAHCIOPTE, B JHEPrETUKE M CEIILCKOM XO3SIMCTBE, METOMBI
NPO(PUIAKTUKA U OOPHOBI € 3arPS3HEHUEM OKPYKAIOUIEH CPEbl;

- OCHOBHBIC U3MEPUTEIIBHBIE MPUOOPHI MOJIEKYJISIPHON (PU3UKH.

Oobyuaromuecst OyAyT YMeTh:

- MPABUJILHO OMUCHIBATH U OOBSCHATH OCHOBHBIE SIBJICHUSI M MPOLECCHI
MOJICKYJIApHOW (PU3WKH, JaBaTh TOYHBIE OMNPEACICHUS OCHOBHBIX MOHSTHI
TCPMOJMHAMUKH,

- u300pakaTh Ha YepTeKe 3aBUCUMOCTH OCHOBHBIX
TEPMOAMHAMMUYECKHAX MapaMeTPOB B U30MPOIIECCAX;

- pelarh 3a1a4M Ha pacyueT KOJIMYECTBA BEIIESCTBA, MOJISIPHON MAacCHl ¢
WCTIOJIb30BAHUEM OCHOBHOI'O YPaBHEHUS MOJIEKYIAPHO-KUHETHUYECKOW TEOPUU
rasoB, ypaBHeHuss MeunaeneeBa-Knaneipona, CpeaHeidl KUHETUUYECKOW SHEPruu
XA0THYECKOI0 JIBMKEHUS MOJIEKYJI U TEMIIEPATYPhl, MOBEPXHOCTHOTO HATSHKEHUS
JKUIKOCTH U TAPpAMETPOB YIIPYTUX CBOMCTB MAaTEPHUAIIOB;

- paccunthiBarh  KIIJI TtemnmoBelx  aBurareneii, paGoTy rasa,
BHYTPEHHIOK SHEPIHI0 M KOJMYECTBO TEIJIOTHI B M30MPOLECCAX W aauabdaTHOM
IIPOLIECCE HAa OCHOBE MEPBOro HaYaia TEPMOAUHAMUKH,

- YUTaTh W AHAIM3MPOBATh TPaQUKH, BHIPAKAIOLIME CBI3b MEXKIY
TEPMOAMHAMHYECKAMH MMAPAMETPAMU U BBIYMCIIATE PabOTy ¢ MOMOIIBIO rpaduka
3aBUCUMOCTH JABJIEHUS OT 00BEMA,;

- OMPEAENATh  AKCICPUMEHTAJILHO  MapaMeTPbl  COCTOSIHUS — rasa
(TemMneparypy, 00bEM U JIaBJIEHUE), MOAYJIb YIPYTOCTH Marepuana, Ko3pQUuIrueHT
MOBEPXHOCTHOTO HATSHKEHUS JKUIKOCTEH;

- MOJIB30BATHCS (pu3nUECKUMU npudopamu: MICUXPOMETPOM,
TUTPOMETPOM, TEPMOMETPOM, MEH3YPKOWA, MAHOMETPOM;

- pemare 3a/a4d BBICOKOTO W TOBBIIIEHHOTO YPOBHSI CJIOKHOCTH TIO
MOJICKYJIIPHOU (PU3KKE W OJIMMITUAHBIC 3a/1a4H.
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@opMbI 3aHATHIA, UCTOIB3YEMBIC TPU U3YUEHUH JAHHOTO pa3fena;
- JICKIIMOHHAS,
- WHIUBUAyaIbHAs paboTa,;
- rpynmnosas padoTa,
- WHAMBUyabHAs KOHCYJIbTALMS,

- IPYMINOBas KOHCYJIbTALIUS;
- KOHTpOJbHas padoTa,

Tema 3.1. MoJsieKy/JsIDPHO-KHHETHYECKAS TEOPHUs

Teopus. OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIAPHO-KAHETUYECKONH TEOPUH U UX
onbITHBIE 000CHOBaHUA. () Qy3us 1 OpOYHOBCKOE ABMKECHUE. B3anmoaeiicTue
aTOMOB M MOJIEKYNl BemecTtBa. Macca u pasmepel Monekyn. [locrosHuas
ABoragapo. JIuHaMUYECKHE M CTAaTUCTUYECKUME 3aKOHOMEPHOCTH. BeposTHOCTH
coObITHs. MHKpPO- M Makpoonucanue (Quandeckux cucteMm. CpeaHue 3HAYEHUS
(¢u3nyeckux BemMuMH. Pacnpenenenue Kak cnocod 3aJaHus COCTOSTHUSI CUCTEMBI.
Pacnpenenenne Makcemia u bomeumana. Oneir Lrepna, Ileppena, Jlamepra.
HUneanenelii ra3. OCHOBHOE YPABHEHUE MOJEKYJSIPHO-KMHETHUYECKOW TEOPUU
ujcalbHOrO raza. TeMmepatypa W €€ U3MEPEHHE. AOCONIOTHBIM  HYyJb
TEMIIEPATYPbl. YPABHEHUE COCTOSHUS UACATILHOTO ra3a KaK CIEACTBAE OCHOBHOIO
YPABHEHUS MOJIEKYJISPHO-KMHETHYECKONM TEOPUH T'a30B U €TI0 YaCTHBIE CITyYau IS
NOCTOSIHHOW TEMMEPATypbl, MOCTOSHHOTO O0BEMAa W TMOCTOSIHHOTO JABJICHUS.
PeanbHbie Ta3bl. YpaBHeHue Ban-aep-Baanbca. Cpennsis juiMHa CBOOOJHOTO
npobera. ArperatHble CcOCTOSSHMST W (pa3oBele nepexoabl. HacelleHHBIE U
HEHACBILICHHBIE MAPBl. 3aBUCUMOCTD JABJICHHAS W TUIOTHOCTH HACBIIIEHHOTO Mapa
OT TEMITEPATYPbl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS KUIAKOCTH OT JABJICHUS.
Kputnueckas temmeparypa. @a3oBble NEPEXOAbl M JuMarpaMma COCTOSHUS
BemecTsa. [Ipomeccsl KOHACHCAUMM W WCNAPEHUS B TNPUPOAEC U TEXHUKE.
Brnaxnocte Bo3myxa. Touka pocel. llcuxpomerp. I'mrpomerp. CBoiicTBa
MOBEPXHOCTH KUAKOCTER. [ToBepxHOCTHAS 3HEPrus. [I0BEpXHOCTHOE HATSIKEHUE.
CmauuBanue. Kanumnspaele sBineHus. CTpPOEHME KPUCTALIOB. AHU30TPONMS
kpuctaioB.  llomumopduaMel.  MOHOKpUCTAIBI M MOJIAKPUCTAILIBL
[TpocTpaHcTBEHHas pewIeTka. OneMeHTapHas suycilka. CUMMETPUS KPUCTAUIOB.
Hedextrl B kpuctayuiax. OOpa3oBaHKe KPUCTAIOB B MPAPOJIE W MOJIYYCHUE UX B
TexHuKke. CrnocoObl YMpaBICHHS MEXAHMYCCKMMH CBOHCTBAMHU TBEPIBIX TEIL
[Tonstue o >kuakux kpuctaiax. Amopdueie tena. [epopmanuu. Hanpsoxenue.
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MexaHu4ecKkue CBOMCTBA TBEPABIX TEIN. YNPYTOCTh, MPOYHOCTh, IMIIACTUYHOCT,
XpynkocTh. J(marpamMmma pactsokeHus. Co3laHue MaTrepualioB ¢ HEOOXOIUMBIMA
TEXHUYECKMMU CBOHCTBAMH.

Ipaxmuka. PacdyeT MUKPOCKOMMYECKUX U MAKPOCKOMMMYECKUX MapaMeTpoOB
PEATTBHBIX CUCTEM (CKOPOCTh MOJIEKYJ, TEMIEparypa, OABICHHE, KOJIUYECTBO
BEUIECTBA, YMCIO MOJIeKyd). PemeHue 3amau Ha ypaBHeHWe MeHneneesa-
Knaneiipona u ra3oBbie 3akoHbl. [locTpoeHue rpadukoB H30MPOLECCOB M HX
aHanu3. BelunciaeHue mapaMeTpoB JKMIAKOCTEH W TBEpAbIX Ten (Moaynas FOHra,
VIJIMHEHUS  1e(QOpMUpPOBaHHOrO  Teja, KOd((UIHMEHTAa  MOBEPXHOCTHOTO
HATSDKEHUS, BJIAKHOCTH BO3/yXa W Ap.). PelmieHne KaueCTBEHHBIX U PAaCUETHBIX
33/1a4 Ha KanmwUIApHbIE SBJACHUS W (a3oBble MEPEXO/bl, aHaau3 (Pa3oBbIX
JarpaMm.

Tema 3.2. TepmoauHamMuka

Teopus. TepMOOIMHAMUYECKHIA TMOAXOA K M3YYEHUIO  (PU3MYECKHX
IIPOLIECCOB.

TepMOIMHAMUAYCCKUE MAPAMETPBI COCTOSIHHUS TEla. BHYTPEHHsISI SHEPrus Tena.
[lepeoe Hauano TEPMOAVMHAMUKHA. TepMOJMHAMUYECKOE OMKMCAHUE (PA30BBIX
NEPEXOA0B, aHaNMU3 (PA30BBIX MPEBPALICHUI € SHEPreTHUYECCKOW TOUYKH 3PEHMUS.
Pabota uaeanbHOro raza npu u3aMeHeHUM oObeMma. [IpuMeHeHne nepBoro Havana
TCPMOJMHAMHUKHA K PA3JIMYHBIM TEIUIOBBIM TPOLECCAM, COBEPIIAEMBIX HAJ
uJcalbHBIM Ta30M. AquabaTHbli nmponecc. TemmoeMKOCTH Ta30B MPU MOCTOSTHHOM
JABJICHUM W MOCTOSHHOM 00beMe. TemmoeMKoCTh TBEPABIX TeEA. TErIoBbIE
MamHbl. [IpuHuoun paedictBus temioBbix asurareiieil. Llukn Kapuao. KIIJQ
TEIJTOBOTO JIBUTATEJISI U MYTH €70 OBBIMICHUS. JIBUTaTe/Ib BHYTPCHHETO CTOPAHUS.

[TapoBas wm razoBas TypOuHbl. PeakTuBHBIE nBHraTenn. XOJOIWUIbHBIE
MallWHbL. POJb TEIUTOBBIX MAIlWH B PAa3BUTHH TEIUIOHEPIETUKHA W TPAHCIOPTA.
TemioBble MalIMHBI U OXpaHa npupoabl. OOpaTuMble U HEOOPATUMBIE TTPOLECCHI.
HeoOpaTtiMOCTh TEMIOBBIX MPOLECCOB. BTOpPOH 3aKOH TEPMOIWHAMUKH M €r0
CTATUCTUYECKUNA CMBICII.

IIpaxmuxa. PacueT TEPMOAMHAMHYECKAX NAPAMETPOB PEATBHBIX CUCTEM B
PA3IAYHBIX COCTOSHUAX. TepMOIMHAMMYECKUN aHaM3 (Pa30BbIX MPEBPALICHUNA.
OHEPreTUYeCKUEe COOTHOIICHUST TPHA MCHAPEHWM (KOHJCHCALWH), TUIABJICHUH
(KpucTa/UIM3alMK) BellecTBa. [[puMeHeHre NepBOro Havajga TEPMOJMHAMHMKH K
OMMCAHUIO TPOLIECCOB HAJ WACATbHBIM Ta30M, PACUET MAPAMETPOB ra3a B 3THUX
npoueccax. Beruncnenne KIIJ[ TenmnoBelx MamuH (B TOM YHUCIE W WACATBHBIX),
padoTaromMX MO pa3ivyYHbIM HHUKIaM. KauecTBEHHBIC 3aauM HA BO3MOXKHOCTb-
HEBO3MOKHOCTh CO3JAHHs «BEUHOrO ABUTraresy. Pacuer 3(ekTMBHOCTH PadOTHI
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XO0JIOANJIBHBIX YCTAHOBOK.

Pasznen 4. daekrpoanHaMuka

ypOBeHB MNpCaABABJICHUA MaTCpraia oOecIeunBacT ydammrMces BO3MOKHOCTDL
peuiare 3ada4M IMOBBINICHHOTO YPOBHA CJIOJKHOCTH M OKCICPUMCHTAJIBHO
INPOBCPATL OCHOBHBIC 3aKOHOMCPHOCTH JJICKTPHYCCTBA M MArHCTHU3Mad, a TakKiKCe
KoJeOaTeNbHBIX U BOJTHOBBIX mponccCoB.

Oolyuaromuecs OyAyT 3HATD:

- OCHOBHBIE TOHATHS JJICKTPUYECTBA U MATCHECTHU3MA. JJICKTPUUYECKUI
3apsai, OJIEKTPUYECKOE M MArHUTHOE TOJIS, HAMPSPKCHHOCTh, Pa3HOCTh
MOTEHIAAJIOB, HANPSLKEHUE, SJIEKTPOCMKOCTD, TASJICKTPHYECKAs MTPOHUIIAEMOCTb,
ctopoHHre Cwiibl U DJIC, MarHuTHass WHAYKIMS, MATHATHBIA MMOTOK, MAarHATHAsS
MPOHUIIAEMOCTh, HAMPSKEHHOCTh MATHATHOTO TIOJIS.

Oolyuaromuecst OyayT yMeThb:

- IIPpAaBUJILHO OIIKMChIBATL M OOBACHATHL OCHOBHBIC SIBJICHHS U IIponICCChl
QJICKTPOAXMHAMMHKH,, JaBaTb TOYHBIC ONpCaAC/ICHUA OCHOBHBIX MOHATUMI
QJICKTpOMArucTu3ma.

@opMbl 3aHATHIA, UCOIB3YEMBIC TPU U3YUEHUM JAHHOTO pa3fena;
- JICKIIMOHHAS,
- WHAMBHAyalIbHAs padoTa,
- rpynmnosas padoTa,
- WHAWBUyaJIbHAs KOHCYJIbTALNS,
- IpyMnoBasi KOHCYJIbTaLKS;

- UTOTOBEIN TECT.

Tema 4.1. daekTpudeckoe moJje

Teopus. 3aKOH COXPAHEHUs DJJIEKTPUYECKOro 3apsaa. TOYeUHBId W
pacnpenencHHubli 3apsaapl. 3akoH Kymona. Onexkrpuueckoe nmone. HanpsskeHHOCTb.
JIMHUM HANPSDKEHHOCTU. DJEKTPUUYECKOE TMOJIE TOYEYHBIX 3apsaoB. OQHOPOAHOE
anekTpudeckoe noJie. [I0TOK HaNpsHKEHHOCTH BIEKTPUYECKOro mosst. Teopema
['aycca w ee mnpuMmMeHeHWe MJig pacuera »JJeKTpUYecKux nonei. Pabora
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ANIEKTPAYECKOrO TOJS MPU NepeMemeHun 3apsaoB. [lorenuman. Hanpsoxenue.
CBsI3p MEXKIY HANPSDKEHUEM M HANPSHKEHHOCTHIO. [IPOBOAHUMKM B 3IEKTPAYECKOM
NoJIE. DNEKTPUYECKAs EMKOCTh. DJIEKTPHUECKAsI EMKOCTh MJIOCKOr0 KOHAEHCATOPA.
JM3nexTprueckas MPOHUIAEMOCTb. DHEPTUs 3JEKTPUYECKOro moss. [LmoTHoCTh
SHEPruM. [IMDJIEKTPUKHA B JJIEKTPUYECKOM TMoje. MeEXaHW3M MONspU3aLun
JIUBTIEKTPUKOB. DJIEKTPETHI M CETHETOANIEKTPUKH. [Ibe303mexkTpruueckuii 3pdekt u
€r0 UCMOJIb30BAHUE B TEXHUKE.

llpaxmuxa. PemieHHe  KAYECTBEHHBIX 3aJa4 1O  BJIEKTPOCTATHUKE
(3neKTpU3alus, MPoBOAAIINE CPEPHI), OOBICHEHUE HAOIIOAAEMBIX HJIEKTPUUYCCKUX
SBJICHUA. Pacder cCuiibl B3aUMOACUCTBUS DJICKTPUUYECCKUX 3apsJIOB, €MKOCTH,
3apsja W dHeprud KoHjaeHcaropa. [locTtpoenuwe rpaukoB 3aBUCHMOCTEH
AICKTPUYECCKUX MAPaMETPOB 3aPSHKEHHBIX TEJT OT KOOPJUHAT.

Tema 4.2. 3aK0HBLI MOCTOSSHHOTO TOKA

Teopus. YcCoBusS CYLIECTBOBAHMS ITOCTOSIHHOTO TOKA. CTalMOHApHOE
ANIEKTPUYECKOE  MOJIE.  ONEKTPUYECKHE [EeMW ¢ MOCIEAOBATEIBHBIM WU
NMapaJJIENbHBIM COCIMHEHUSIMHU ITPOBOJHUKOB. OJEKTPOABMKYLIAA CHJIA. 3aKOH
Owma [ HEOAHOPOJHOTO y4yacTKa Uenu U i nmonHoi uenu. [Ipasuna Kupxroda.
Pacuer pa3BETBICHHBIX O3JEKTPHYECKHAX LEMEH, CMEIIAHHBIX COCAMHCHUMN
OPOBOAHUKOB. LIIyHTBEI M JOMOJIHATENBHBIE COMPOTUBIEHUS. PaboTa 1 MOIIHOCTh
TOKa. 3akoH J[>koyis-JIeHna.

OnexkTpudeckuid TOK B MerauiaX. OCHOBHBIE TOJIOKEHUS 3IEKTPOHHOM
TEOPUH TPOBOAUMOCTH METALIOB. CKOPOCTh  YHOPSAIOYEHHOTO  JBWDKEHUS
BIEKTPOHOB B NPOBOJHUKE. 3aBHCHUMOCTH COINPOTHUBICHHS OT TEMIEPATYPHL.
CBepXITPOBOAUMOCTD. DJIEKTPUUECKUI TOK B MOJYNPOBOJHUKAX. ODJNEKTPUUECKAs
MPOBOJMMOCTE MOJYNPOBOAHUKOB M €€ 3aBUCHUMOCTb OT TEMIIEPATypbl M
ocBemieHUsl. COOCTBEHHAass M MPUMECHAs MPOBOJMMOCTBE MOJIYMPOBOTHUKOB.
Tepmo- u (HOTOPE3UCTOPBHI.

ONEKTPOHHO-ABIPOYHBIA  TiepexoA. [loynpoBOJHMKOBBIA AMOA. TpaH3ucTop.
[IpuMeHEeHHE MOJYNPOBOJHUKOBBIX MPUOOPOB. Tpurrep kak sieMeHT OBM.
HHTErpasibHbIE CXEMBI. DNEKTPOHHAS 3MUCCHS. BONbT-aMnepHas XapakTepuCTUKa
aMoJa. OJIEKTPOHHBIE MYYKM M HMX CBOMCTBA. OJIEKTPOHHO-JIydeBas TpyOka.
DNEKTPUYECKUIA TOK B PACTBOPAX M PaCIUIaBaX dJEKTPOJIMTOB. 3AKOH HJIEKTPOJIA3A.
Onpenenenue 3apspaa dSneKkTpoHa. [IpuMeHeHMe 3IIeKTponu3a B TEXHHKE.
DNEKTPUYECKUI TOK B razax. HecamoCTOATENbHbIN U CAMOCTOSATENBHBINA Pa3psi/ibl B
razax. Bupabl camoOCTOATENBHOTO paspsaga (TICKOIIU, WCKPOBOH, KOPOHHBIH,
nayropol). Tlonarue o miazme. MI'J[-reHepaTop. DNEKTPUUECKUA TOK B BaKyyMe.
BakyyMmHblii nuoa W TpuoA. ONeKTpoHHO-nydeBas TpyOka. Omnbir Hodde-
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Munnukena.

Ipaxmuxa. Pacder CONMPOTUBIEHUS MMOCIEA0BATENBHOIO0, MapAUIEIBHOIO U
CMELLIAHHOIO0 COEAWHEHMS MPOBOJHUKOB. BEIYMCICHUE NAACHUS HANPHKEHUS,
CUJIBI TOKA, BBIAEIAEMON MOIIHOCTH B LIENH MOCTOSHHOIO TOKA. Pacuer CioKHBIX
uenei ¢ nomoupro npapmwin Kupxroga. [locTpoeHre M aHanu3 BOJbTa-aMIIEPHBIX
XapaKkTEPUCTHK PE3UCTOPOB, PACTBOPOB U MOJIYITPOBOIHUKOB.

HTorosoe 3ausiTue.

KonTponshas padbota

4. Y4eOnblii (TeMaTH4YeCKHii) MJIaH.
2 roa oOy4yeHust

KoanuecTBo Hacos
DopMBbI
No HaumeHoBaHHe p
arrecranun/
n/n pasaeiia, TeMbl Bcero | Teopus IIpakTuka
KOHTPOJISE
BBoaHoe 3aHsITHE 2 2
Pasznen 1. Maremaruka B
A 30 8 22
(puzHyecKux mpoueccax
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1.4. TpuroHomeTpus 6 2 4 KOHTPOIIEHBIN
TECT
Jlorapumuueckas u .
1.5. HoKa3aTeabHas 8 2 6 KOHT?S(J:ITB HbIH
GyHKIUU
KOHTPOJIbHBIA
1.6. [TponsBoanas 8 2 6 TecT
1.7 nrerpan 8 2 6 KOHTPOJILHEIR
- TECT
Paznen 2.
52 12 40
DJIeKTPOAMHAMHKA
MarautHoe none KOHTPOJIbHBIA
2.1. 14 4 10 TecT
DIIEKTpOMarHuTHas KOHTPOJIbHBIA
2.2. S —— 18 4 14 TecT
DONEeKTPOMarHuTHhIC KoHTposbHbIH
2.3. | koneGaHus 1 BOTHEL 20 4 16 TECT
Paznen 3. OnTuka u 58 16 42
KBaHTOBasA (PH3UKA
Bonnosas ontruka KOHTPOJIbHBIA
3.1. 14 4 10 TecT
32 [Ceomerpuueckas ontukal 14 4 10 KOHTES(J:TTBHHVI
dusuka aroma KOHTPOJIbHBIA
3.3. 14 4 10 TeCT
duznka aTOMHOTO spa KOHTPOJIbHBII
34, 16 4 12 TecT
KOHTPOJIbHAS
HTOroBoE 3aHATHE 2 2
paboTa
Bcero 144 38 106
S. Coaepxanue y4eOHOro (TEeMaTH4Y€CKOr0) MJIaHa.

2 roa oOy4yeHust

BBoanoe 3ansiTme. BeencHue B IIporpamMmy. MHCTpYKTaX IO TEXHUKE
0€30NMacHOCTH.

Paznen 1. Maremaruka B (pU3M4YECKUX MPOIIECCAX.

YPOBEHb MNpPEABABICHUS MaTepuana OO0ECIEUMBACT YYAIMMCS CTPOUTH
MAaTEMaTHUYECKAE MOJACHM  (PU3NYECKUX TMPOLECCOB, A TaKkKe MOJydYaTh
HEOOXOAMMBIC 3HAYEHHWS W 3aBHCHMOCTH (PU3WYECKMX BEITUYHH, MOCPEACTBOM
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PELICHUS PA3JIMYHBIX YPABHECHHI, HEPABEHCTB M aHAJIM3a rPa(HKOB.

Oolyuaromuecs OyAyT 3HATD:

- OCHOBHBIE COOTHOIICHHUS B TPEYTrOJbHUKE W TPUTOHOMETPUUYECKHE
TOXAECTBA, (POPMYJIbl MPUBEACHUS W 3HAYCHUS TPUTOHOMETPUUECKUX (DYyHKIUN
JUTSl pa3JIMYHBIX YIJIOB,;

- CBOICTBA JIOrapu(PMUUECKON U MOKA3ATENBHON (PYHKIIMA U UX TpaduKu;

- METOJbl peuieHus] JorapuMUYECKUX W TOKa3aTelbHbIX YPaBHEHUH
(HEpaBEHCTB);

- TOHSATHS MPOU3BOJAHON U MEPBOOOPA3HOM;
- OCHOBHBIE (popMyJbl U HEePEHIMPOBAHNS U HHTETPUPOBAHUSI.

Oolyuaromuecst OyayT yMeThb:

- MpeoOpa3oBBIBATh TPUTOHOMETPUUYECKHAE BBIPAKEHUS W BBIPAKECHMS,
COJEprKaLIKe Jorapu(msl;

- pewarb IpPOCTEHIINE TPUTOHOMETPHYECKUE, TTOKA3ATEIIbHBIE 17}
Jorapu(pmMUUECKNE YPABHEHUSI M HEPABEHCTBA,

- HaXOJUTh TPOU3BOJHYIO, & TAKKE MPOMEKYTKH 3HAKONOCTOSHCTBA U
MOHOTOHHOCTH Pa3IU4HbIX (PYHKIWH;

- peHiatrb SKCTPCMAJIbHBIC 3a/la4i MCTOJaMH MAaTCMAaTHICCKOI'O aHa/li3a,

- HaxoOuTb NEPBOOOPA3HYIO (MHTETpall) PA3JIMYHBIX AJIEMEHTAPHBIX
(YHKUIMIA 1 1001816 KPUBOJIMHEHHOM Tpareuuy.

@opMbl 3aHATHIA, UCTOIB3YEMBIC TPU U3YUEHUH JAHHOTO pa3fena;
- JIeKIIMOHHAs,

- MPAKTUKYM MO PEUICHUIO 3ajay;

- naboparopHas padoTa;

- HAHIUBUAyaIbHAs padoTa,;

- rpynnoBas padora,;

- WHAMBUJYaTbHAs KOHCYJIbTAINS,

- TpyMNIoBasi KOHCYJbTAIUS;

- KOHTPOJIBHBIN TECT.

Tema 1.4. Tpuronomerpus

Teopusa.  I'papukm  TpuroHoMmerpuueckux  QyHkumii.  OOpaTHbIE
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TPUTOHOMETPHYECKAE (QYHKIMH. TPUTOHOMETPUYECKUE YpaBHECHMs. Buabl
TPUTOHOMETPUYECKAX YPABHEHUH, OCHOBHBIE METOAbI HMX pewmeHus. Otdop
KOpHEH. 3anuch permeHus. TpUroHoMETPUYECKUE HEPABEHCTBA.

IIpaxmuxa. TlocTpoeHue rpa@uKOB TPUTOHOMETPUUECKUX  (YHKIIHIA.
[IpeoOpa3oBaHre BBIPAKEHUHN, coAepkKAMX OOPaTHbIE TPUTOHOMETPUYECKHE
¢yHKUMH. PellieHne TPUroHOMETPUYECKAX YPABHEHUH U HEPABEHCTB PA3IMYHbIMU
meTogamu. OT00p KOPHEH TPUTOHOMETPUYECKUX YPABHCHHIA.

Tema 1.5. Jlorapupmudeckasi 1 nokazarejabHast pyHKuun

Teopusa. TlokazarenpHas QyHKIMS M ee cBoiicTBa. Jlorapu(mel, cBOWCTBa
jgorapupmoB. Jlorapudgmudeckas (PyHKIMS U €€ cBoicTBa. [loTEHIIMpOBaHUE W
norapumupoBaHue. Pa3nmnuHble  cNOCOOBI  PEIICHUS MOKA3aTENbHBIX W
Jorapu(PMUUECKUX YPABHEHHWHA. YPaBHECHHS, CBOAAINUECS K TMOKA3aTCIbHBIM W
gorapupmuueckum.  Cuctembl  ypaBHeHuH.  HepaBeHcTBa,  comepskaiiue
NOKa3aTeNbHBIE U JorapupMuueckue QyHKInN.

IIpaxmuxa. IlpeoOpa3oBaHWe BBIPAKCHUN, COACPKAUX JIOTAPU(MBIL.
Pemenne mnokaszarenbHBIX ypaBHCHHWA M HepaBeHCTB. Haxoxxaenwe oOnactu
ONpeAcNeHUs JIOTapu(PMUUYECKMX ypaBHCHWH. Pemienne norapuMuueckux
VPAaBHEHU M HEpaBEHCTB. MeToa panuoHamu3auuu. Kcnonb3oBaHue CBOWCTB
(YHKIMIA TpU PELICHUWU JIOTapU(PMUUECKUMX M TOKA3aTEIbHBIX YPAaBHCHUH W
HEPABEHCTB. CHCTEMBI MMOKA3ATENBHBIX U TOTAPU(PMUUYECCKUX YPABHEHUI.

Tema 1.6. IIpousBoanas

Teopus. CKOpOCTH NPOTEKaHWs mpouecca. MrHOBEHHAs CKOPOCTb.
Kacarenpnas k rpapuky ¢ynkumu. [lonstue o mpeaensHOoM nepexone. [lpenen,
€ro CBOMCTBa, 3ameyvaresibHbie Tnpeacanl. [lpowsBomnas. uddepenumarn.
HenpepeiBHOCTe 1 auddepeHumpyemocts (yHkuuil. [IpaBuia BBIUMCICHUS
npou3BOAHBIX. [Ipom3BoaHBIE pa3nmuuHbIX (PyHKOMA. BTopas nmpous3BoaHas, ee
MEXAHUYECKUH  cMbICH.  [IpoM3BOAHBIE  BBICIIMX  TOPSAKOB.  YPABHEHHE
KacarenbHON K Tpaduky pyHkumu. [IpUnokeHne MpOM3BOJHON K HMCCICIOBAHUIO
¢yHkumii. MccnenoBanne (PyHKIMM HA MOHOTOHHOCTh. JlOCTATOYHOE YCIOBHE
skcTpemyma. HamOonbliee ¥ HaMMEHbIIEE 3HAYEHUS (PYHKIMKA HA MPOMEXKYTKE
(KOHEUHOM " OeckOHEeuHOM). Mcmonmb30BaHME TPOM3BOAHONH B  (PU3HUECKUX
3aa4ax.

Ilpakxmuxa. PemeHue 3amad Ha HaXOKAcHUE TnpenenoB. HaxoxaeHue
IPOU3BOJHBIX MPOCTBIX M CIIOKHBIX (PYHKIMHA. Pemenne 3anad Ha WCCIeI0BAHUE
(YHKIMIA HAa MOHOTOHHOCTh. PelieHHEe 3agady Ha HAxXOXKACHHUE SKCTPEMYMOB
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¢yHnkumii. Haxoxxaenne acumnToT rpadukoB. PemeHue 3agady Ha HaXOKICHUE
HauOONBIIErO U HAMMEHBIIETO 3HAYCHHS (DYHKI[MM HA OTPE3KE, PELICHUE 33/1a4 Ha
ONITUMU3ALIHAKO.

Tema 1.7. UnaTerpan

Teopusa. IlepBooOpa3sHas um ee cBoicTBa HeonpeneneHHblii wHTETpalL
[IpaBuna HaxoXKICHUS NEPBOOOPA3HBIX, HEMOCPEACTBEHHOEC WHTETPHPOBAHMUE,
WHTETPUPOBAHUE T10 YACTAM, MOJACTAHOBKA. [Imomans KpUBOJIMHENHON Tpamnenuu.
Onpenenennblii wHTerpasl W ero cpoiictBa ®opmyna Herotona-Jleitbauma.
[TpnOnm>KeHHOE  BBIYMCIICHWUE  OMNPEACTCHHBIX  HMHTErpaioB.  [IpunoskeHus
UHTETpaJIOB. Bpeluncienne momanaci M 00bEMOB TIE€OMETPUUECKHX (QUIryp.
Hcnonb3oBanne uHTErpaia B (PU3NYECKUX 3a4a4aX.

IIpaxmuka. PemeHue 3a1a4 Ha HaxoXKJIeHUe neprooOpasHoil. HaxoxaeHue
WHTETPAIIOB Pa3juYHbIMU MeTOJaMH. PemieHue 3a1ad Ha BBIYMCIIEHHWE TUIOLLAIN
KPUBOJIMHEHHONW Tpanenuuu, Ha HaXOXKICHUE OOBEMOB T€OMETPHUUYECKHX TEIL.
Pemenne Gusnveckux 3aaa4 mpy MOMOIIM UHTETPAIA.

Pazpaen 2. DaekTpoguHaMuKa

YPOBEHb MNpEAbsBICHUAS MaTepuana OOECHEUYMBACT YYAlIMMCS PEIIaTh
3a1a4M TOBBILICHHOTO VPOBHS CJHOKHOCTH M 3KCIEPUMEHTAIBHO TPOBEPATH
OCHOBHBIE  3aKOHOMEPHOCTH  JJIEKTPUYECTBA W MArHeTM3Ma, a  TaKKe
KOJIEOATENBHBIX U BOJHOBBIX IPOLIECCOB.

Oolyuaromuecs OyAyT 3HATD:

- OCHOBHBIC TMOHSITUS TEOPUM SIECKTPOMATHUTHBIX KOJICOAHWA W BOJIH:
ANIEKTPOMArHUTHAs WHAYKLHS, CAMOWHIYKLMS, WHIYKTUBHOCTb, CBOOOIHBIC W
BBIHY KJICHHBIE KONEOaHus;, KoaeOaTenbHbIA KOHTYD; MEPEMEHHBIN TOK, PE30HAHC,
JJICKTPOMArHuTHAsE ~ BOJHA,  WHTepdepeHuMs,  AUChepcHs,  AUQpakuus,
MOJIAPU3ALMS JIEKTPOMArHUTHBIX BOJIH,

- OCHOBHBIE 3aKOHBI JICKTPUYECTBA U MArHeTu3Ma: 3akoH KylioHa, 3aKOH
COXpaHeHus 3apsaa, 3akoH Oma uisi HEOAHOPOJHOM M TOJIHOM LIENH, MPaBUJia
Kupxrodga, 3akon buo-Casapa-Jlannaca,

- OCHOBHBLIC 3aKOHBI TCOPHUH JJICKTPOMAI'HUTHBIX KoneOaHuii M BOJTH: 3aKOH
BHGKTpOMaFHHTHOﬁ HHAYKIHWH, 3aKOHBI OTPAKCHUA, IIPCIIOMJICHHUA W IIOITIOICHUA
QJICKTPOMArdouTHBIX BOJIH, ITOCTYJIATEI TCOPHHU OTHOCHUTCIIBHOCTH

- CYyTh  OCHOBOMOJATalOMIMX  OMNBITOB  AJICKTPOJMHAMUKHU.  OMBITOB
®panknuna, Bonbtel, Kymona, Oma, Amnepa, @apanes, [ epua;

- BO3MOKHOCTH HPAKTHYCCKOIO0 IPHUMCHCHHUA SBJICHUA M  3aKOHOB
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ANIEKTPOMHAMUKHU: SJICKTPOM3MEPUTENLHBIE MPUOOPHI, MATHUTHAS 3aMUCh 3BYKA,
AJIEKTPOHHO-JTy4YeBass TpPyOKa, MOJYNMPOBOAHUKOBBIA JAMON, TEPMOPE3UCTOP,
TPAH3UCTOP, TEHEPATOpP MEPEMEHHOI0 TOKa, CXeMa paauoTeieOHHON CBs3W,
WHAYKIIMOHHAS CBapKa, TpaHC(HOPMATOpHI;

- OCHOBHBIE M3MEPUTEIbHBIE MPUOOPHI IEKTPOAMHAMUKH: OCLMILIOrpad,
MYJIBTUMETP, TEPMOPEIUCTOP;

- MCTOAbI PCIICHUA OJIMMIIMAJHBLIX 3a4a4 I10 SJICKTPOJNHAMHUKC.

Oobyuaromuecst OyayT yMeThb:

- TNPaBWJIBHO OMUCHIBATH U OOBSCHATH OCHOBHBIE SIBJICHUS W MPOILIECCHI
AJICKTPOJIMHAMUKHN,  JaBaTh  TOYHBIE  ONPEACICHUS  OCHOBHBIX  MOHSATHMA
AIIEKTPOMArHeTU3Ma,

- pewarh 3a1a4M HA 3aKOH COXPAHECHHs SJICKTPUYECKOTO 3apsijia, 3aKOHbI
Kynona, Oma, npauia Kupxroda, JIeHIa, 3aKOH 3J€KTPOMArHUTHON WHIYKIIUH;
Ha JIBUOKCHUE U PABHOBECHUE 3aPSDKCHHBIX YACTHIL B AJIEKTPUUYECKOM U MarHUTHOM
MOJISIX;

- BBIUMC/ATH  HANPSOHKEHHOCTh, HAMPsDKCHHWE, CHIYy TOKa, padoTy
AIEKTPUYECKOTO MOJIS, JIEKTPOEMKOCTh, MArHUTHYIO MHIYKIHUIO, cvly JIopeHiia,
cuiy Ammepa, a TakkKe MapamMeTpbl  KoneOaTenbHOro  KOHTYpa |
SIIEKTPOMArHUTHOM BOJIHEI,

- M300pakaTb U YUTATh HJIEKTPUUECKUE LIEMH, 3aBUCUMOCTH OCHOBHBIX
napameTpoB KoieOaTenbHOro KOHTypa OT BPEMEHH,

- CTPOUTL BCKTOPHLIC AXAI'PAMMEI SJICKTPHYCCKUX KOHe6aHHﬁ;

- ONPEOENITh JKCIEPUMEHTAIBHO MApPaMETPhl JICKTPUYECKUX LEMEH,
IPOBEPATH UX UCIMPABHOCTD, U3MEPATH MAPaAMETPBI SJECKTPHUECKOTO U MATHUTHOTO
NOJIeH;, MoJlydaTh Ha ocuwuiorpade KapTUHY OJIIEKTPUYECKMX KojaeOaHwid wu
¢urypsl Jluccaxy;

- MOJIB30BAaThC (PU3MYECKUMU MPUOOpaAMK: AMIIEPMETPOM, BOJBTMETPOM,
MYJBTUMETPOM, OCHUIIIOTPaQOM, TEHEPATOPOM IICKTPUUYECKUX CUTHAJIOB,

- pfarb 3aga4d 11O QJICKTPHYCCTBY, MaruCTusmy, KoJIcOaHUIM
MOBBLIIICHHOI'O YPOBHA CJIOKHOCTH U OJIMMIIMAOHBIC 3a1a4H.

@opMbl 3aHATHIA, UCTIOIB3YEMBIC TIPU U3YUEHUH JAHHOTO pas3jena;
- JIEKLMOHHAS;

- MHIUBUAyalIbHas padora;

27



- rpynnoBas padora,;
- UHAMBUIYaJbHAS KOHCYJIbTALUS;
- TPYMNIOBas KOHCYJIbTALIUS;

- WUTOTOBBIN TECT.

Tema 2.1. MarauTHoe nmoJie

Teopusa. MarHutHOe B3aMMOJEHWCTBHE TOKOB. MAarHuTHOE MoOJie TOKA.
MarnuTtHas uHAYKOMs. JIMHUM MarHUTHOM MHAYKOMU. MarsuTHelid notok. Cuna
Amnepa. [TpuHIMT NERCTBUSA AIEKTPOUIMEPUTENBHBIX npuOOpOB.
I'pomkoroBopurens. Cuna JlopeHua. JIBMOKEHWE DIEKTPUYECKUMX 3apsa0B B
DIEKTPAYECKOM M MArHUTHOM TOJIAX. YCKOPUTENM 3apsuKEHHBIX 4YacTul. Macc-
cnektporpad. MarHuTHBIE CBOWCTBA BEIIECTB. OJICKTPUYECKUI JIBUTATENb
ITOCTOSTHHOI'O TOKA.

llpaxmuxa. BBIYMCICHUE WHAYKUHAM MArHWUTHOIO TMOJsA Ui PAa3jIUYHOMN
KOH(Urypauuu npoBOJHUKOB. Pacuer cuimbl Ammepa u JlopeHiia, mapameTpoB
TPACKTOPUU 3aPSKEHHBIX YaCTUI] B MAarHUTHOM Tojie. KaueCcTBEHHOE OMUCAHUE
SIBJICHUM, CBSI3aHHBIX ¢ MATHUTHBIM I10JIEM B BEILICCTBE.

Tema 2.2, JJIeKTPOMATrHUTHAS HHAYKIUSA

Teopusa. SlBneHue dNEeKTPOMArHUTHOM wHAyKIMH. JJ[C  WHAYKIUM.
MHIyKOMOHHOE J3IEKTPUUYECKOE TOJIE. 3aKOH JJIEKTPOMATrHUTHOM WHIYKLIWH.
[Ipapuno JleHma. BuxpeBoe 3JIEKTPUYECKOE TMOJNE. OJEKTPOIUHAMUYCCKHMA
MUKpOQoH. CamonHayKIus. MHAYKTUBHOCTh. BiMsHUE Cpe/ibl HA MHAYKTUBHOCTb.
OHEpruss  MarHUTHOrO  noJist.  [lnotHocTh  3Heprur.  OTHOCUTEIBHOCTH
DIEKTPAYECKOTO U MArHUTHOrO moJie. [IIMOTHOCTE 3HEPIMU MArHUTHOIO MOJIA.
DNEKTPUUYECKUNA TEHEPATOP
ITOCTOSTHHOI'O TOKA.

Ilpakxmuxa.  PelieHWE  Ka4yeCTBEHHBIX W PACYEeTHBIX  3aJa4 MO
BNEKTPOMArHUTHONR WHAYKUMK. Beruucnenne OJIC CcaMOMHIOYKUMHU, SHEPrUU
3apsSHKEHHOM KaTyIIKU U MArHUTHOTO ITOJIS.

Tema 2.3. DJIEKTPOMATrHUTHBIC KOJICOAHUSI H BOJIHbBI

Teopus. KonebarenpHoe ABMKECHUE U KoseOaTenbHas cuctema. CBOOOHBIE
KoJicOaHusl B UACATBHBIX KOJeOaTeIbHBIX cUCTeMax. ['apMoHuYeckue KoneOaHus.
[Tepuon, wactora, ammuTyaa, ¢aza rapMOHMYECKMX KojeOanuil. [IpuHnmn
cynepno3uinu. ['paduueckoe MpencTaBIEHUE TapPMOHUYECKUX KOJICOaHMIA.

28



Cnosxenue rapMOHAYECKUX KOJICOaHMil. Bekropasie M arpaMMBbl.
Herapmonnueckne koneGanus. CBOOOOHBIE 3JIEKTPOMArHUTHBIE KOJcOaHWs B
KOHType. llpeBpameHue sHeprum B KoneOarenbHOM KOHTYype. CoOCTBEHHas
4acToTa KOJNECOaHWH B KOHTYpE. 3aTyxarolue OSIEKTPAYECKHE KOoieOaHMs.
AHaNOrHs 3NEKTPOMArHUTHBIX W 3JIEKTPUYECKUX KosicOaHuid. ABTokoneOanus. I°
€HepaTop He3aryxawlmx KojeOaHuii (Ha TpaH3ucTope). BBIHYXICHHBIE
anekTpuueckue Konedanus. IlepemeHHblii TOK. ['€HepaTop MEPEMEHHOrO TOKA.
JIeHCTBYIOIIME 3HAYCHUS HANPSDKCHUHA M CHJIBI TOKA. AKTUBHOE, €EMKOCTHOE W
WHAYKTUBHOE COMPOTUBIICHUS. 3aKOH OMa [T SIEKTPUUYECKOM e NEPEMEHHOTO
TOoKa. Pe3oHaHC HanmpsbkeHuil M TOKOB. CnocoObl MOJIyYCHUsT HETaPMOHMYECKHX
kojeOanuii. Tpanchopmarop.

ONEKTPOMArHATHOE TOJIE. OJEKTPOMATHUTHBIE BOJHBI M CKOPOCTh HX
pacIpoCTpaHEHUS. YpaBHeHUE BOJIHBL. Otpaxkenue, [IPEJIOMIICHHE,
uHTeEpPepeHus, TUPPaKus, MOJIPU3aLUs SJIEKTPOMATHUTHBIX BOJIH. ODHEPrus
AJIEKTPOMArHUTHOM BOJIHBI, OOBEMHAS MJIOTHOCTh SHEPrUM BOJHBL M300peTeHune
pammo A.C. Ilonoeeim. IlpuHnmn paguoteneOHHON CBSA3M, MOIYJIALHS W
nerekruposanue. llpocreiimii paguonpueMHuK. Paguonokanus. TemeBuacHue.
PazButue cpeacts cBs3u B Poccun.

[TocTynarel TEOPUU OTHOCHUTEIBLHOCTH OWHINTEHHA. OCHOBHBIC CIICICTBUS
TEOPUH OTHOCUTEJLHOCTH U WX DKCIEPUMEHTANIbHAS MpoBepka. CKOPOCTh CBETA B
BaKyyME€ Kak MpejAesibHas CKOPOCTh Nepenaud curHajga. UMmynbc, sHEprus u
Macca B PENSITUBUCTCKON JUHAMUKE.

IIpaxmuxa. IToCTpOEHHE BEKTOPHBIX TUArPAMM 3JICKTPUUYECKUX KOJICOAHHIA.
Pacuer mapamMeTpoB LEMHA NEPEMEHHOTO TOKA (€MKOCTHOTO M WHAYKTHBHOIO
COMPOTUBIICHUII W MOIIHOCTH TMEPEMEHHOrO0 TOKa). Pemenwe 3amad 1o
AJICKTPOMArHUTHBIM ~ KOJIEOAHWSIM W BOJIHAM,  pacueT  Kod(duumeHTta
Tpancopmanmu. KayeCTBEHHOE M YHMCIEHHOE OmnHMcaHue 3PQPEKTOB TEOPHUU
OTHOCHTEIIbHOCTH.

Pazpnen 3. Onruxka. KBanroBas u siiepHasi pusuxa

YPOBEHb MNpEABsBICHUS MaTepuana OOECNEYMBACT YYalIMMCs pPeEllaTh
3a71a4M TOBBILICHHOTO VPOBHS CJHOKHOCTH W JKCINEPUMEHTAIBHO TPOBEPATH
OCHOBHBIEC 3aKOHOMEPHOCTH ONTHKH, ATOMHON (PU3MKK ¥ PU3UKKA ATOMHOTO SIAPA.

OoOyuaromuecst OyayT 3HATD:

- OCHOBHLIC IIOHATHA ONTHKHW. CBCT, JIMH34, 3CpPKajl0, MHHMOC H
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JNEHCTBUTEILHOEC HM300pAKEHUE, WHTEPPEPCHIMS, MAUPPAKIUS W TOJISIpU3ALUs
CBETA; MM(PpaKIMOHHAS PEUIETKA, 30HHAS TUIACTUHKA,

- OCHOBHbIC TMOHSTHUS KBAHTOBOW (PU3MKM: TEIJIOBOE  M3IyuYEHHE,
a0COJIFOTHO YE€PHOE TENO, KBAHT, (POTOH, POTOIPPEKT, CTAlMOHAPHOE COCTOSHUE,
W30TON, KBAHTOBAHME M JTUCKPETHOCTh, ACOpOifieBCKas UIMHA BOJHBI, SAPO,
HEUTPOH, MPOTOH, SAACPHBIN PEAKTOP, CYETUMK U JETEKTOP YACTHIL U Jp.;

- OCHOBHBIE 3aKOHBI OINTHKHW. 3aKOH OTPAKCHUS M TPEJIOMIICHHS CBETA,
YPABHEHUE TOHKOW JIMH3bI M CHEPUUYECKOTO 3€pKajia, YCIIOBHE MAKCUMYyMOB W
MUHUMYMOB WHTEPPEPECHIIMOHHON M JU(PaKIIMOHHON KapTUHBI, 3aKOH byrepa-
JlambGepra-bepa, 3akon Maroca,

- OCHOBHBIE 3aKOHbI KBaHTOBOW (u3uku: 3akoHbl BuHa u Credana-
boneiMana, 3akonbl CtojieToBa W ypaBHeHWE OWHIITEHHA Ui (hoTodddekTa,
nocrynarel bopa, rumore3a nae bpoiiis, COOTHOLICHHUE HEOMPEACIICHHOCTEH
['eiizenOepra, 3aKkOH PaJAMOAKTHMBHOIO Ppacnaja, IMpaBWJia CMEIICHUS MpU
PaJIMOAKTUBHBIX U3JTyYCHHSIX;

- CYTh OCHOBOIIOJIArarOIIUX OTMBITOB ONTUKH U KBAHTOBOM (DM3UKH: OMBITOB
Herotona, FOHra, ®penens, Pezeppopna, Komnrona, Ctonerora, Jiebenaera u ap.;

- BO3MO’KHOCTH MPAKTUYECKOTO MPUMEHECHHS SIBJICHUIA W 3aKOHOB ONTHKH U
KBAHTOBOM (PM3WKK. OYKH, MPOCBETISIOMIAS ONTHKA, TEJIECKOM, (POTOIEMEHT,
[13C- wmarpuna, CHEKTPAIbHBIA AaHaiW3, arOMHas JJIEKTPOCTAHLMSA, JIydeBas
TEpanus u Jp.;

- OCHOBHBIC WM3MEPUTEIbHBIC NPUOOPHI ONTHKM W KBAHTOBOW (DU3HKH:
nonspous,  pedpaktomerp,  cmekrporpad, — AMPPAKLIMOHHAS  PELIETKA,
(POTORIEKTPOHHBIN YMHOKHUTEIND, (POTOPE3UCTOP, cueTUMK [ elirepa;

- MCTOAbI PCIICHUA OJIMMIIMAHBIX 3a4a4 110 OIITUKC U KBAaHTOBOM (IJI/I3I/IKG.

Oolyuarwmuecs OyayT yMeThb:

- TPaBUJIBHO OMUCHIBATh U OOBSCHATH OCHOBHBIE ONITUYECKUE U KBAHTOBBIE
SIBJIEHUS W MPOLIECCHI, 1aBATh TOYHBIE OMPEACIICHUSI OCHOBHBIX OHSTHANA ONTHKA U
aTOMHOU (PU3UKH,

- pemars 3aAa4u Ha 3akoHbl (oTo3((PeKkTa, 3aKOHBI BOJHOBOH U
reOMETPAYECKON ONTHKHU, 3aKOH PAIMOAKTHBHOIO Paclaa,;

- BBIYMCIIATH NApPaMETPbl ONTUYECKUX CHUCTEM ((POKYCHOE PACCTOSHUE
JIMH3BI, YBEJIMYEHUE W300PAKCHUS, TOJIIUMHBI TUICHOK), ATOMHBIX COCTOSIHUMN
(pamuychl OpOUTHI M CKOPOCTh 3JIEKTPOHA, Pa00Ta BHIXOAA AJICKTPOHA) U SIIAECPHBIX
peakuuii (BblaeaseMast TeIIoTa),
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- CTPOHWTH XOJ JIy4Yeil B ONITHYECKHUX CUCTEMAX, n300pakaThb
UHTEPPEPEHIIMOHHBIE W AU(PPAKIHOHHBIE CXEMBI, & TAKXKE DSHEPrETUUYCCKHUE
YPOBHH aTOMa;

- MPOBEPSTh SKCIEPUMEHTAIILHO 3aKOH Mattoca, 3aKOH MPEIOMJICHUS U
OTpaKeHUsl CBETa, 3akoH byrepa-JlamOepra-bepa; nonydars uHTEpPEPEHIIMOHHBIC
U JAu(paKMOHHBIE KAPTUHBI MO Pa3jIUYHBIM CXEMaM M ONpelessTh M3 HHUX
napamMeTpel OTPAKAIOMIMX M MPOMYCKAIOUIMX CHUCTEM, OMPEACATh (POKYCHOE
paccTosiHUE JIMH3bI, HAOII0aTh AaTOMHBIE CIIEKTPHI;

- TOJIb30BaThCs (PUBMUECKUMHU MPUOOPAMH ONTUKKA M KBAHTOBOW (PU3WKH:
NOJIAPOUAOM, pedpakroMeTpoM, cnekrporpadom, mudpaKuuOHHON PEHIETKOMH,
(POTOIIEKTPOHHBIM YMHOKUTENEM, (POTOPE3UCTOPOM, JIMH3OM;

- pemarb 334a4d MO ONTUKE M ATOMHOHN (PM3MKE MOBBILIEHHOTO YPOBHS
CJIOYKHOCTH M OJIMMITUAJAHBIE 3a/1a4H.

@opMbI 3aHATHIA, UCTOIB3YEMBIC TPU U3YUEHUH JAHHOTO pasfena;
- JIEKLIMOHHAas,

- HAHIUBUAyaIbHAs padoTa,;

- rpynnoBas padora,;

- WHAMBUJYabHAs KOHCYJIbTAINS,

- TpynnoBasi KOHCYJIbTAIUS;

- WUTOTOBEIN TECT.

Tema 3.1. BosiHoBasi onTuka

Teopusi. DNEKTPOMArHUTHBIE U3JTyUEHUS PA3HBIX UTMH BOJH - PAAMOBOJIHBIL.
HUH(ppakpacHoe  M3MydyeHWE, BHAUMOE  M3JIYUYCHHE,  YIbTPa(UOIIETOBOE,
PEHTTEHOBCKOE MW TaMMa-u3imyueHue. CBET Kak »JJIEKTPOMArHWTHAas BOJIHA.
Ckopoctb cBeta. KorepentHocts. MHTEpdepenms ceeta. UHTEpPEepeHIMOHHBIE
cxembl (cxema FOnra, 3epkamo Jlnoiina, Ounpusma u Ousepkana DpeHens).
CrnekrpaibHOE paznokeHue npu uHTepdepenumu. Judpakums ceera. [IpuHumn
["tolirenca-Openens. Meton 300 Openens. JudpakuuoHHas pemeTka.

JiudpakuroHHelid ciekTp. OnpeaenecHue JIMHbI CBETOBOW BOJHBL [ToHsATHE
o ronorpadun. Ilonspuszauns cBeTa U €€ NPUMEHEHHE B TEXHUKE. Jlucnepcus u
noryoueHue cBera. 3akoH byrepa-JlemOepra-bepa. JlucnepcroHHBIA CHEKTP.
CIHeKTpOCKOIT.

IIpaxmuxa. HzobpaxkeHue, aHain3 51 pacuer Pa3IMYHBIX
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UHTEPPEPEHIIMOHHBIX W JUPPAKIUOHHBIX CXEM. PelleHnMe 3agad Ha 3aKOHBI
Byrepa-JlamGepra-bepa u Mantoca. BelunciieHue M3MEHEHHS JUIMHBI, YacTOTHI,
CKOPOCTH M MHTEHCUBHOCTH CBETA IIPH MPOXOKACHUM €T0 YE€PE3 BEILECTBO.

Tema 3.2. 'eomeTpryeckas OnTuKa

Teopua. T'eomerpuyeckas ONTHUKA Kak IPENENbHBIA Clly4ail BOJHOBOM
ONTAKK.  3aKOHBl  T€OMETPUYECKOM  ONTHUKHA:  3aKOH  NPSAMOJMHEHHOrO
pactpoCTPaHEHUs, 3aKOH OTPAKEHWS, 3aKOH TMpENoMIeHUus cBeTa. [IpuHumn
®depma. [Tnockoe u chepuueckoe 3epkana. [lomHoe orpakenue. Jlunza. Gopmyna
TOHKOM JI1H3bL. Cdepuyeckas U xpoMaTuieckas adeppanus. YBETUUCHHUE JTMH3BL

I' na3 xak ontuueckas cuctema. Jledektel 3peHus. Ouku. DOTOMETPHS.
CeeroBoii motok. Cuna cBera. OCBEIIEHHOCTb. 3aKOH  OCBEIUCHHOCTH.
CyObEKTUBHBIE W OOBCKTHBHBIC XAPAKTCPUCTHKK W3ITydyeHUs. ONTUYECKUE
npudopel.  doToanmapar, NPOSKIMOHHBIE annaparbl, Jiyna, MHKPOCKOIL,
3puTeNbHBIE  TPyOBbI, Teneckon. Pazpemaromass CHnocOOHOCTh  ONTHYECKUX
npuOOpOB.

IIpaxmuxa. TlocTpoeHue xona nyda (M300paKEHW) MPH MPOXOXKACHUU
(OTpa)KEHMHU) CBETA B PA3IMYHBIX ONTHYECKMX CUCTEMAX (JIMH3BI, MPO3pPavHbIE
NPU3MBI U TUIACTUHBIL, 3€pKaJla), ONMPEACTICHUE TapaMETPOB 3TUX CUCTEM. PeneHue
3aa4 Ha 3aKOHbl OTPWKCHUS M MPEJIOMIICHUS. BpluncieHne mnapaMeTpoB
M300pKECHHS B PA3IMYHBIX MPUOOPAX, BOOPYKAOLIMX T71a3 YEJIOBEKA (TEJIECKOIL,
Jaymna, MHKpPOCKom). Pacdersl (pOTOMETPUUECKHX BEJIMYMH B CIIY4Yae pa3iMYHbIX
MCTOYHUKOB CBETA U OTPAXKAKOLINX TOBEPXHOCTEH.

Tema 3.3. Puzuka aroma

Teopus. BOBHUKHOBEHUE YUEHHUSI O KBAHTAX. 3AKOHBI TEILIOBOTO U3JTyYECHMUS.
dorosnexkrTpuueckuii 3QPeKT U ero 3akoHsl. YpaBHeHue (otodddekra. DoTOH,
ero sHeprus u umnyiasc. Opdekt Komnrona. OmnbiTr borte. [lpumeHenue
dotorpdexra B Texnuke. Jlapnenue ceera. Onbithl Jlebenera. I dext Komnrona.
BonHOBBIE U KBaHTOBBIE CBOMCTBA CBETA. ONBITHI U SIBICHUS, MOATBEPKIAOIINE
CIOXKHOCTH atoMma. Mojens aroma Pesepdopna. KeantoBwie moctynarsl bopa.
Mogens aroma Bomopoaa mno bopy. IIpoucxoxkacHue JHMHEHYATHIX CIEKTPOB.
Cnexrpbl m3nyueHuss W normomeHus. Onbitel @Ppanka m ['epna.  Cnextp
SHEPreTUYECKUX COCTOSHUM aroMOB. CHEKTpanbHBIA aHanu3. TPYyAHOCTH TEOPUHU
bopa. I'unotesa ne bpoitns. BosHOBBIE CBOMCTBA 3J€KTpoHA. KOpIyCcKyJIsipHO-
BOJIHOBOM AyanusM. CooTHOIIEHUE HeonpeaeneHHocTel [elizendepra. [Tonstue o
KBAaHTOBOW MeXaHUKe. COOTHOLIEHUE HEONMPEAEIEHHOCTEH. ATOM Bogopoaa. CnuH
3IEKTPOHA, MHOTOSJIEKTPOHHBIE aTOMBL. BBIHY>KIEHHOE M3ayueHue. Jlazepel u ux
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puMeHeHue. [IoHATHE O HEMUHENHON ONITUKE.

IIpaxmuxa. BeryucieHne XapakTEPUCTUK TEMIOBOTO U3MYUEHUsT a0COTOTHO
4yepHOro tena. [loctpoeHne SHEPreTHYECKUX YPOBHEN aTOMa U pacyeT mapaMmeTpoB
AJIEKTpOHA B atome. Pemenue 3amau Ha 3akOHBI POTO3(PPEKTAa U COOTHOIICHHUS
HeomnpeaeneHHocTn ['eiizenOepra, OnpeaeneHrue BOJHOBBIX M KOPIYCKYJISIPHBIX
napaMeTpoB (POTOHA U MUKPOUYACTHIL.

Tema 3.4. ®u3uka aTOMHOIO sIApa

Teopus. CoctaB aTOMHOTO siapa. M30Tonel. AnepHble CHIIbl. DHEPrUsl CBA3H
atoMHbIX sAep. CHEKTpP SHEPreTHYECKUX COCTOSIHWM aToOMHOro sapa. ['amma-
u3nyueHue. PanmoakTMBHOCTh. PaqMoakTWBHBIE MpeBpallicHus saep. Aubda-,
Oeta- pacmana, ramma-u3iydeHue npu aiabda- u Oerta-pacnagax. HeHTpuHo.
HckyccTBeHHAs paavoOAaKTUBHOCTE. [IO3UTPOH. OKCHEPUMEHTAIBHBIE METO/bI
PETUCTPALMKU 3APSDKEHHBIX YACTHUL. 3aKOH PAJMOAKTUBHOTO pacnana. fnepHeie
peaKkumMu. OHEPreTUYECKUA BBIXOJ SNEPHBIX peakumid. JleneHue saep ypaHa.
Snepubiii  peakrop. TepmosaepHas peakuus. [lonydeHume paamoOaKkTUBHBIX
W30TOIMOB W WX HCHoJb3oBaHue. [ToHATHE O 03¢ M3NMy4YeHHs M OMOJIOTHUYECKOM
3aILHMTE.

ONEMEHTApPHBIC  YaCTUIbl. AHTUYACTHIBL. B3aWMHBIE NpPEBpaALICHHS
AJIEMEHTAPHBIX 4YacTull. DyHIaMeHTajabHbie B3aumojaechcTus. Knaccudukarms
AJIEMEHTAPHBIX 4YaCTHI. CHEKTPBI BJIEMEHTAPHBIX YacThll. JIenTOHBI. ANPOHHI,
KBapKH, TIIFOOHBI.

IIpaxmuxa. Pemenue 3aga4 Ha MPABUIIO CMEIIEHUS NPU PAAMOAKTHBHBIX
M3IIyYCHUSIX W 3aKOH PAJUMOAKTMBHOIO pacnajga. DBeluucnenue SHEpPrum,
BBIACTISIOIIEHCS B SACPHBIX peakuusx. COCTaBICHUE YPAaBHCHUH TEPMOSIEPHBIX
peakumii ¥ ONpeaeneHUE NPOAYKTOB 3THX PEAKLIMH.

Hrorosoe 3ausiTue

KonTponshas padora.

6.  @opMBbI KOHTPOJISI U OLCHOYHbIE MATEPHAJIbI

MexaHu3M BbISIBJICHHSI 00pa30BaTeJbHBIX pe3yabTaToB IIporpammsi

PesynapraruBHOCTH OCcBOEHUS [IporpaMMbl CHCTEMaTHYECKH OTCIICKUBACTCS
B TeueHue roga. C 3Toil 1eabo UCMOJIb3YIOTCS pa3HOOOPa3HbIE BUABI KOHTPOJISI:

- 6XOOHOU KOHMPOAb TPOBOAWTCS B Haudajge y4yeOHOro roja s
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OTpPEACTIEHUS] YPOBHSI 3HaHMI 00yYarOIIMXCs Ha Hayasto o0yuyeHus no [Iporpamme;

- MeKywuil KOHMmpOIb BEICTCS HA KKIOM 3aHATHH B  Qopme
NEAArOrTMYECKOro HAOMIOACHHS 33 MPABUJIBHOCTHIO BBINOJHEHUS MPAKTHYECKOIO
3a/1aHusl, KOHTPOJIBHBIX TECTOB. Y CIEIIHOCTh OCBOCHUSI MAaTEpHasia MPOBEPSETCS B
KOHIE KaKAOTO 3aHATHSl MyTEM MUTOrOBOIO OOCYXKACHHWS, aHAJIW3a BBIMOJIHEHHBIX
3aJIAHUH;

- NPOMEdMCYMOUHBII  KOHMPOAb TPOBOJUTCS B CEPEIMHE  roja
KOHTPOJIBHOH paloThI;

- UMO206blll KOHMPOb TPOBOJUTCA B KOHIE y4eOHOro rojga B (opme
UTOTOBOM  KOHTPOJIbHOM ~ pabOThl,  MO3BOJSET  BBIABUTH  W3MCHCHUS

00pa3oBaTeaLHOTO YPOBHS OOYYarOIIErocs, BOCIHUTATEIBHONH M pa3BUBAIOLICH
COCTaBJISIFOLICH 0OYUYEHHSI.

@opMbI NPOBEAEHUS ATTECTALUH:

- BBINIOJTHEHUE TPAKTUYECKOTO 3a/1aHus;
- KOHTPOJIbHOE TECTUPOBAHUE;

- 0Mmpoc;

- JIUCKYyCCHS;

- KOHTpOJIbHas padoTa

Kpurtepun oneHku yueOHbIX pe3yJbTATOB IPOrPaMMBbI:
100% mnocemenue 3anatuii, 100% BBEIIOJTHEHHUE BCEX 3a0aHMI, B TOM
YHUCJIE TECTOBBIX, 03HAYAECT OTIMYHOE YCBOCHUE MPOTPAMMBI.
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7. Opranu3anuoHHO-NEAArOrHYecKue YCJA0BHS pPeaTu3auu NporpaMmmbl

Pazgen dDopma Hpuémbl u metonbl | Aupaxktuueckuii| Texnuueckoe ®Dopma
OpraHu3anuu MaTepHuaJl. noABeAeHUs
3AHATHS p n p ABeN
00pa3oBaTeibHOrO | JDJIEKTPOHHBbIE OCHAIIEHHE HTOTOB
npouecca HCTOYHHUKH
Maremarnka KomGunuposa |1)Muadopmanmonno- |1) Pazzatounsie ) TIK 1) KonTponbHas
B pU3MUCCKUX  [HHAS [PCLICTITUBHBIHI MaTepuabl 2) Ipoekumonnoe [padbota
rmporeccax 2)PernpoayKTUBHBIN 2) Tlpeserramun 000py TOBAHHE K 5
. . OHTPOJIBHBIN
3) Ipobaemuoe 3) Caitr alexlarin.net [3) AocTyn k cetu p
. TecT
3I0KCHUE 4) Caiir mathus.ru MaTepHET.
4) YactuuHo- 4) Hamaue
[MOUCKOBBIIH SJICKTPOHHOM
5) JucraHHOHHBIH [TOYTHI
Mexanmuka KomGurmposa || JHHGOPMAIOHHO- (1) Vye6Ho- 1) [IK 1) KonTponbHas
HHAs [PCLICTITUBHBIT
B — METOUICCKOS 2) IpoeximonHoe  [paGota
ol Hp6 Ay HocoBe 000py 10BaHHE ) K .
poGremMHoe OHTPOJIbHBIN
«KunemaTukay, 3) Moctyn k cetn R
M370KCHUE recT
e «JuHaMuKay, VnTepreT.
ACTHUYHO-
N «3aKOHBI 4) Hammrane
[MOHUCKOBBII N
. |coxpanenus» PJICKTPOHHON
S) JucraHHOHHBIH N~
2) Pazgarounsie
aTepHATEL 5) JlemoHcTpaumon
3) IpesenTanms HOC 1
4) Caiir mathus.ru ~ [1R00paTopHoe
000py TOBAHHE
1(;)/[03nel<aynﬂpHaﬂ KomOuHMpOBa. (1) Unpopmawmonto- |1) Yue6Ho- 1) TIK 1) KonrtponbHas
H3HK
HHAsA .
[PCLICTITUBHBIHI MCTOAMICCKOC 2) IIpoexuuonnoe | paora
2) PenpoaykTusHbIi  [mocoGue obopyoBaHHe b) K .
OHTPOJIbHBIN
3) IpoGremuoe «MouekynspHast 3) Moctyn k cetn
TECT
3I07KEHUE (uznka» MHTCpHET.
4) YactuaHo- 2) Pazaarounsie 4) Hamraue
MOUCKOBBIH MaTEPHUAIIBL PIICKTPOHHOM
5) Hucranumonnsisi  |3) IpeseHranmu TOTITEI
4) Caiir mathus.ru 5) Aemonctpan
HOHHOC U
1abopaToOpHOS
000py I0OBAHHE
(huznIecKoro
Onexrpoansavu [KomMGuHHpoBa |1) HNudopmaunonno-1) YueOHo- DIIK DKontponbnas
Ka HHASA .
[PCLICTITUBHBIHI MCTOAHICCKOC 2)[ IpoekimonHHOS pabora
2) PenpoayKTuBHBIE |10 06ue 0GopyA0BaHKE ) K .
OHTPOJIBHBIN
3) IIpobnemuoe «(QICKTPHICCKOE 3) Hoctym k P
TECT
M3JTOACHIE noJic. 3akOHbI cetn HTEpHET.
4) Hacturo- OCTOSTHHOTO 4) Hammame
HOUCKOBBIL TOKQ, PICKTPOHHOM
5) MCTaHIWOHHbIE | MarsuTHOE TIONE.  [MOUTHI
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DJICKTPOMATHUTHAS
VH Ty KITHS,
«KonecOanus u
BOJTHBI

2) PazmaTtounsic
MaTepHUaIbI

3) IIpescHramu

4) Caiit mathus.ru

S)AeMoHCTpauOH
HOC U
1a0opaTOPHOS
000pYy I0BAHHE
(hU3HICCKOrO

KabuHeTa

Ontuka u
KBAHTOBAs
(duznka

KomGunuposa
HHAS

6)

HudopmanmonHo-

[PELIENTUBHBIN

7) PenpoayKTHBHBIH

8) IIpobnemuoe

HM3JI0KCHHUC

9) YactuuHo-

TIOUCKOBBIH.

JCcTaHITHOHHBIN

1) YueGHo-
MCETOIHYCCKOC
rocobue «Onruka.
KBanToBas
(uznka»

2) PazgaTounsie
MaTepHUaIbI

3) Ipesenratmun
4) Caiit mathus.ru

1) IlepconaneH brit
KOMITBIOTED

2) Ipoekumonn

oc

000py I0OBAHHE

3) Hocrym

cetn MHTEpHE.

4) Hanuaue
>IEKTPOHHOU
MOYTHI
5)leMOHCTpAIHOHH
o¢ 1 J1abopaTOPHOS
000py I0BAHHE
(hU3HICCKOTrO

KabuHeTa

D)Kontponbnas

paborta

2)KoHTpoabHbIi

TCCT

KOJINYECTBY

MarepuajibHO-TeXHHYeCKHue yea0Bus peajan3anuu I[Iporpammel

[Tporpamma peanuszyercs B CHCHUATU3UPOBAHHOM Y4eOHOM KaOWHETE C
BO3MOKHOCTBIO HCIOJB30BaHUS JiaboparopHOro oOopyaoBaHus. Pa3mereHue
y4eOHOro 000pYyIOBaHUsI JOJDKHO COOTBETCTBOBATH TPEOOBAHUSIM W HOpMaM
CanllnHa, npaBunam TexHUKK OE€30MACHOCTH U NOKAPHOH O€30MaCHOCTH.

Tpe6OBaHI/I$I K MeOenH: KOJIMYECTBO CTYJILCB OOJDKHO COOTBCTCTBOBAThH

o0y4Jaronmxcs;

MOOHJIBHBIE

napThl,

JOJIZKHBI

o0ecrieuynBarh

BO3MOKHOCTb KaK WHAMBHIYaTbHOH paboThl, Tak paboTe B MHUKPOTPYIIAX W

KOJUICKTUBHO# padoTe.

TpeboBaHust K 0OOPYIOBAHUIO. MHTEPAKTUBHAS JOCKA WM MPOCKTOP, SKPaH,
3BYKOBOE 000pyaoBaHue, MDY wiM NPUHTEP M CKAHEP, KOMIBIOTEP WJIU
HOYTOYK JJId Mearora u 00y 4aroniuxcsl.

Kaaposoe o6ecnneuenune llporpammsl.

Ilemaror, peanusyrommil

[IporpamMmmy [OJDKEH HMMETH BBICIIEE WIIA

cpennee npodeccuoHanbHOE 00pa30BaHUE B COOTBETCTBYIOIIEM HaMpPaBICHUM
1 JTaOOpaHT, 00ECTICUMBAOLINIA €€ MPAKTUUYECKYIO YaCTb.
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8. Cumcok Jureparypsol

Crmcok JuTeparypsbl, HCIOJAb30BAHHOW NPU HANIUCAHHH NIPOTPAMMBbI

1. CuyxuH [1.B. Kypc ¢puzuku B 5-u Tomax / J1.B. CuByxuH - M.
«OU3MATIIUT», 2013.

2. Marsees A.H. Kypc ¢usuku B 5-u Tomax / A.H. Marsees - M.:
«Briciiag mkona», 2013.

3. Tpodumona T.H. Kparkuii kypc ¢uzuku / T.U. Tpopumona - M.
«Briciag mkona», 2012.

4.  bexnemume J[.B. Kypc aHAIATHYECKON TEOMETPUM W JIMHEHHON
anreOpsl / J1.B. beknemumes - M.: « DUSMATIIUTy, 2011.

5.  TluckynoB H.C. luddepeHunansHoe W MHTETPATBHOE MCUUCIICHUS:
VY4eOnoe nmocobue B 1Byx Tomax / H.C. TluckyHoB - M.: «Haykay, 2010.

6. bepman [''H. COopHHK 3a1a4 MO KypCy MaTe€MaTH4YECKOro aHajau3a:
VYueOnoe nmocobue / I.H. bepman - M. «Knaura no Tpeboanutoy, 2012.

Cnucox auTepaTypbl, pEKOMEHI0BAHHON 00y4a0IUMCS

1.  3apaunm MOCKOBCKHX TOPOACKMX onmMnuan no guszuke. 1986-2005 rr.
- M.: m3garenscteo MLIHMO, 2012.

2. 3800 3agmau mo pu3MKe A LIKOJBHWKOB M MOCTYNAKOIIMX B BY3bI -
M.: «Ipodar, 2010.

CnucoK IuTepaTypbl, pEKOMEHI0BAHHOI POIUTEISIM

1. le6nanoBa, E. M. Heycnemnbie onapeHHbie mwkoabHukM / E. .
[lle6nanora. - M.: BUHOM. Jlaboparopus 3nanuii, 2011.

2. Puuapn Temmnap. [IpaBuna camoopranm3anuu:. Kak Bc€ ycneBars, He
Hanpsrascek / Anenuna [TaGmumep, 2013.

3. 3enenuHa, E. b. (kanamoar nmegarormueckMx Hayk, 3aMm. JUPEKTOpa;
Kpaeras mkona-uHTEpHAT I8 OJAPECHHBIX ACTEH, T. BrmamuBocTtok). OmapeHHbIN

peOeHOK: kak ero BocnuThiBaTh W 00yuath? / E.b.3enenuna [Tekct] / HapoaHoe
oOpazoBanue. - 2010. - Ne 8. - C. 201-206.

Cnmcok 3J1eKTPOHHBIX HCTOYHHKOB HH(POPMALIMH

1. Caiit Bcepoccuiickoii omuMnuanel no (pusnke: [SNeKTPOHHBIA pecypc]
URL: https://physolymp.ru.

2. Caiit BcepoccHiiCKOR OJIMMIIAAABI 1O ACTPOHOMHM: [DIEKTPOHHBIN
pecypc] URL: https://astroolymp.ru.
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3. Hay4HO-monynsipHelii aCTPOHOMMYECKUI CalT: [ONEKTPOHHBIA pecypc]
URL: https://astronet.ru.

4. OtkpbiTeiii  Oank 3amanmii  EI'D:  [Onekrponssiii  pecypc] URL:
https://fipi.ru.
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