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IHosicHuTeEABLHAA 3aNTUCKA

®u3rka, Kak Hayka o HauOosee OOIIMX 3aKOHAaX MPUPOJbI, BHOCHUT
CYLIECTBEHHBIN BKJaJ B CHCTEMY 3HaHM 00 okpyxkarwomeMm Mupe. OHa pacKpbIBaeT
pOJIb HAYKM B SKOHOMHUYECKOM M KYJIbTYPHOM pPa3BUTHUU OOLIECTBA, CIOCOOCTBYET
(OpMHUPOBAHUIO COBPEMEHHOT'O HAYYHOI'O MUPOBO33pEHUs. SBISASACH OCHOBOM HAYyYHO-
TEXHUUYECKOTO0 Mporpecca, (u3nKa NoKa3bIBaeT T'YMaHUCTUYECKYIO CYIIHOCTh HAYUYHbBIX
3HAHWM, TOJYEPKUBAET HX HPABCTBEHHYIO LIEHHOCTb, (OPMHUPYET TBOPUYECKUE
crnocoOHocTH yyaniuxcs. ['ymMaHuTapHoe 3HaueHUuEe (PU3UKU COCTOMT B TOM, YTO OHA
BOOpY’KaeT 00y4aroulerocs Hay4HbIM METOJOM IO3HAHMSI, TMO3BOJSIOIIUM I01Yy4YaTh
00BEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MUPE.

I[aHHaH mporpamMmma pa3pa60TaHa Ha OCHOBC IIpOrpaMm:

o «Duzukay (pazpadoruuku: Jleyxuna N.T"., 'etmanckuii A.A., Ko3nos
C.A., nenaroru Llentpa «Ilouck» - CtaBponoib, 2016r.);

o «36pannbie Bompockl pusukmy» (pazpadborunk M.A. CtpokoBa, negaror
nonosiHuTeNbHOr0 oopazoBanust 'bOY Illkomna Ne 46 - Mocksa, 2016r.);

o «Duszuka g Beex»  (paspaborumk  [opsxkoBa I'.K., memaror
nonosHuTeNbHOr0 oopazoBanus 'bOY Illkomna Ne 1454 - Mocksa, 2016r.).

HanpaBjieHHOCTH NPOrpaMMbl

[Iporpamma «B rinybunax ¢usuku» (ganee Ilporpamma) mMmeeT ecTecTBEHHO-
HAyYHYIO HalpaBIE€HHOCTb, B CBA3M C OTHUM pPACCMATPUBAIOTCS TPU aAKTyaJIbHBIX
aCreKTa N3y4eHHUs:

o TEOPETUUYECKUI: COJIEpIKAHNE TPOTrPAMMBI pacCCMaTPUBAETCS KaK CPEICTBO
OBJIaJICHUS KOHKPETHBIMUA (PU3UUYECKUMH 3HAHUSIMU U YMEHUSMU, HEOOXOAUMBIMH JIJIS
NPUMEHEHHS B IPAKTUYECKOM JACSATEIBHOCTH U JJIA U3YyYEHUSI CMEKHBIX JUCITUIUINH,

o NPUKIATHON: CoAepKaHUE MPOrpPaMMBbl PACCMATPUBAETCS KaK CPEACTBO
MO3HAHUSI OKPY’KAIOUIEr0 MHpA, C MOMOILIBI0 KOTOPOTIO OCYIIECTBISETCA HAaY4YHO-
TEXHUYECKUI IPOrPECC U PA3BUTUE MHOTUX CMEKHBIX JUCHUILUINH;

o 0011e00pa3oBaTeNbHBIN: COAepKaHNE MPOrPaMMbl PacCMAaTPUBACTCS Kak
CPEACTBO PAa3BUTHUSI OCHOBHBIX MO3HABATEIbHBIX MPOILIECCOB, YMEHUS aHAIU3UPOBATh,
BBISIBIISITh CYNTHOCTH W OTHOIIEHHWSA, pa3palaThiBaTh IUIAHBI JCUCTBUN W JenaTh
JIOTUYECKHE BBIBOJIBI, OMHUPAsICh HA TaKWE NUCIMIUIMHBI, KaK MaTeMmaThKa, (u3uKa,
XAMHSL.

AKTYaJIbHOCTH POTrPaMMbI

AKTyalIbHOCTh IPOrpaMMbl 00YCIIOBJIEHA TEM, YTO B HACTOSIIEE BPEMS B
oOllleCTBE TMOBBIIIEH HWHTEPEC K €CTECTBEHHbIM HaykaMm. MHOrue acheKThl



COBPEMECHHOW JKM3HM -  HAYYHO-TEXHHUYECKHH  TpOrpecc, aBTOMATH3AIUS
MPOU3BOJACTBA, OCBOEGHHE KOCMHUYECKOTO MPOCTPAHCTBA M T.A., HEMBICIMMBI 0e€3
ycniexoB B o0nactu (usuku. Ousnka - 3T0 OCHOBA TEXHUYECKUX HAyK. 3HAHUS IO
du3HKe ABIAIOTCS HAYATBLHOUM 0230 71 U3YYCHHS CIEIUATBHBIX MTPO(EeCCHOHATEHBIX
JUCTIUTLTAH.

®dusnka SABISETCS MOIIHBIM OPYIUEM Pa3BUTHUS HMHTCIUICKTYAIbHBIX |
TBOPYECKUX CHOCOOHOCTEN oOywarommuxcs, GopMHUpyeT y HHUX MpeAcTaBlIeHHE 00
OKpYXaIoleM MaTepUalbHOM MHpPE, II0Ka3bIBACT T'YMAHHCTHYECKYI) CYIIHOCTb
HAyYHBIX 3HAaHWW, TIOMYCPKUBACT WX HPABCTBCHHYIO IIEHHOCTh, 3HAKOMHUT C
(U3HYECKIMH OCHOBAMH COBPEMEHHOTO TIPOU3BOJICTBA M TCXHUKH.

Ieparornueckas uesecoodpasnocts IlporpaMmmsbl COCTOMT B TOM, 4YTO B
nporecce e€ peanu3aluy, OO0y4aroUIUMecs OBJAJEBAIOT TEOPETHUECKUMHU 3HAHUSIMU
OCHOBHBIX TOHATHH M 3aKOHOB (U3UKH, YMEHHUSIMHU peniath (Pu3nueckue 3ajaauu
Pa3HOr0 YPOBHS CJIOKHOCTH, HaBBIKAMH MPOBEICHUSI (PU3UUECKUX IKCIIEPUMEHTOB U
aHaJIu3a UX Pe3yIbTaTOB.

HoBuszuna IIporpamMmmsbl

[Tporpammoii mpeaycMOTpPEHBI HOBbIE METOJAUKH TMPEINOJaBaHus, B TOM YHUCIE -
rubpuHOe OOydeHHE; OOyYEeHHE C HCIOJb30BAaHUEM KOMITBIOTEPHBIX TEXHOJIOTHH,
HOBOBBEJCHUII B MaTeMaTHYeCKOM YacTH Kypca, YUHUTHIBAIOIIME TpeOoBaHUS,
NpeIbsBIIEMble OTACTBHBIMU pa3feiaMu (PU3UKH, OJUMIHATIAMHU IIKOJHHUKOB U
KOHKYpCaMH pa3INYHbIX YPOBHEM.

B Ilporpamme mnpeaycMOTpPEHO 3HAYUTENIBHOE YBEJIWYEHUE AKTUBHBIX (opM
paboThl, HAIMpaBICHHBIX HE TOJBKO HA BOBJIEYEHHE OOYYAIOMIMXCA B HAy4YHO-
UCCIIEIOBATEIBCKYIO JEATEIbHOCTh M OOECIEUYCHHE IMMOHMMAHUA UMM (PU3NYECKHUX
OCHOB OKpYXalOll[ero MHUpa, HO W Ha TNPHOOpPETeHHE HABBIKOB M YMEHUH
CaMOCTOSITEJIbHO HCKaTh HOBYIO HH(OpMANMI0O ¥ pa3dyHble TMYTH PEIICHHS
du3nUecKnx 3a/1a4 pa3HOTO YPOBHS CIOKHOCTH.

Jannas IlporpaMma uHCHOJNB3yeT CUCTEMY B3aWUMOCBSI3aHHBIX 3aHATHM,
BBICTPOEHHBIX B JJOTHYECKOM MOCIIEIOBATEILHOCTH M HAIIPABJICHHBIX HA aKTUBU3AIIHIO
MO3HABATENBHON Ccdepbl 00yJaAOMMXCA MOCPEICTBOM TPUMEHEHHS Pa3sHOOOpa3HBIX
MEeJarOTMYeCKUX TEXHOJIOTH U (opM paldoThl, WHTETPUPYIOUIUX pa3HbIC BUIBI
JESTETbHOCTH.

[Ipu peanuzamuu [IporpaMmbl HCMOIB3YETCS TEXHOJOTHUS KPYITHOOIOYHOM
nmogadn MHGOPMAIMKA W TIOTPYKEHHUS B MPEAMET C MOCICTYIONIEH CaMOCTOSTEIbHON
MpOpabOTKOW OCHOBHBIX BOMPOCOB (PU3UKH IMyTEM BBITTOTHEHHS] KOHTPOJIBHBIX padoT,
TE€CTOB, OTBETOB Ha BOMPOCHL.

Hear mporpammbl: npuoOpeTeHUE 3HAHUN TO (U3MKE C HCMHOJIb30BaHUEM
Pa3JIMYHBIX UCTOYHUKOB MH(GOPMAIMU U COBPEMEHHBIX UH(POPMAIMOHHBIX



TEXHOJIOTUW, Pa3BUTUE  HUHTEIUIEKTYallbHBIX M  TBOPUYECKUX  CIIOCOOHOCTEM
o0y4Jaromuxcs, BOCIUTAHUE JTUYHOCTH, TOTOBOM K PEIICHHIO 3a7a4, KOTOPbIE CTaBUT
HAy4YHO-TEXHUYECKUU IIPOTPECC.

3apaum Ilporpammbi:
Ooyuarowue:

- OBJIaJICHUE MeToJlaMH M (OPMHUpPOBAHUE YMEHMH pemiaTth (pusnyeckue u
AKCIIEPUMEHTANIbHBIE 33Ja4l, B TOM YHUCJE€ M TMOBBILIEHHOTO YpPOBHS CJIO0KHOCTH Ha
OCHOBE ITYOOKMX 3HAaHUM MaT€MaTUKHU U PU3NYECKUX 3aKOHOMEPHOCTEN;

- pacliMpeHre W YIUIyOJIeHHE TPEACTAaBICHHM O  BO3MOXKHOCTSX
($u3MUEeCKOro MUPOBO33PEHMS] NIPU OMHUCAHUM SIBIEHUN U IMPOLIECCOB OKPYKAIOILIETO
MHUpA;

- dbopMHUpOoBaHUE YMEHHUI MNpeacTaBiIsATh WHGOpPMAIMI0 B BHJE TaOJMIL,
rpauKoB, CXeM, UCIOJb3Yys MPU 3TOM KOMIIBIOTEPHBIE MPOTrpaMMBbl U CPEICTBA CETH
NHurepHer;

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

Pa3zeusarowque:

- q)OpMI/IpOBaHI/IG (1)I/I3I/I‘I€CKOFO )41 MAaTCMaTHYCCKOI'O MBIIIJICHUA],
HAIIpaBJICHHOT'O Ha aHAJIN3 U OIMMCAHUC ITPUPOAHBIX ITPOLCCCOB U HBHGHHﬁ;

- Pa3BUTHUC CITOCOOHOCTEH CaMOCTOSITEIILHO HpI/IO6p€TaTI> H IIPHUMCHATDH
3HaHUA, YMCHHA U HABBIKH,

- pasBuTHe criocoOHocTel 3P (HEKTUBHON PabOTHI B YCIOBUSAX OIpaHUYCHUIN
(BpeMsi, OTBOAMMOE Ha pEIICHHE 3a7a4 OJIMMITHAIBI, PEeCcypchl JabopaTopuu TpH
BBITTOJITHCHUN YKCIIEPUMEHTA);

- pa3BuTHe yMeHUH 3P(HEKTUBHOTO UCTIOIB30BaHUS (DU3NUECKUX 3aKOHOB B
y4eOHOM M MOBCETHEBHOMN JICATEIIBHOCTH,

- dbopmMupoBaHue CHOCOOHOCTEH BBIIBUTaTh M JOKa3bIBaTh T'HIIOTE3bI
OKCTIICPUMEHTAJIBHBIM ~ TIyTeM, pa3pabarplBaTh  CTPATETHIO  pEIICHHWS  3ajad,
MPOTHO3UPOBAaTh pPE3yJbTaThl CBOEH [IEATEIBHOCTH, AHAIM3UPOBATH W HAXOJUTh
palMoOHANbHBIE CIOCOOBI  pEIICHUS 3aJauyd IyTeM JeTalM3alliid  CO3/IaHHOM
MaTeMaTH4IeCKON U (PU3NISCKON MOJICIIH;

- dbopMupoBaHUE HaBBIKA PEPIICKCUBHOMN JEATEILHOCTH 332 CUET CHCTEMHOM
paboThl MO TOWCKY W YCTPAaHEHWIO OMIMOOK B PEIIEHWH 3a1ad, B TOM YHUCIE
MTOBBIIIEHHOTO YPOBHSI CJIIOKHOCTH, a TAKXKE I10 pACUYETY IMOTPEIIHOCTEN NOCTABICHHOTO
AKCIIEPUMEHTA.

Bocnumamenwvnoie:

- dbopMHUpOBaHKE CIHOCOOHOCTM K CaMOaHAIM3y U  KPUTHYECKOMY



MBIIIICHULO,

- BOCIIUTAHHE KA4e€CTB JIMYHOCTH, OOECIEUUBAIOIUIUX  COLHUAIBHYIO
MOOUIBHOCTH, CIOCOOHOCTh MPUHUMATh CAMOCTOSATENIbHBIC PEIICHNUS,

- dbopMupoBaHUE KauyeCTB MBIIIJICHUS, HEOOXOAUMBIX [JIs aJamnTalid B
COBPEMEHHOM HMH(OPMAIIMOHHOM OOIIECTBE;

- BOCIIUTaHUE YOEXKI€HHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHOB MPUPOJIbI
U HCNOJBb30BAaHUA JOCTHKEHUH (u3Mku Ha Ojaro pa3BUTHUS YEJIOBEYECKOM
LUMBUJIU3ALMHA;, HEOOXOJMMOCTH  COTPYJHUYECTBA B  IMPOILIECCE COBMECTHOTO
BBINIOJIHEHUS 3a7a4, YBaXXUTEJIBHOIO OTHOIICHHWS K MHEHHIO OIIMOHEHTa NpH
00CYXJIeHUU TPOOJIEM €CTECTBEHHO-HAYUYHOI'O COJIEP KaHMsI; TOTOBHOCTH K MOPaJIbHO-
ATUYECKOM OLEHKE MCIOIb30BAaHUS HAYUYHBIX JIOCTHXKEHHM, YyBCTBA OTBETCTBEHHOCTH
3a 3aIIUTY OKPYXKAIOILIEH Cpeibl;

- pa3BUTHE UHTEPECA K HAYYHO-UCCIIEI0BATENBCKON 1EATENbHOCTH.
OTauvuTe/bHbIE 0COOEHHOCTH IAHHOM MPOrpaMMbl

Peanuzanus [Iporpammel nipeAnosaraeT noAroToBKY 00y4aromuxcsi K y4acTHIO B
OJINMIMAAAaX U KOHKYpCax pa3jIM4HbIX YPOBHEM.

bonbmas yacth BPCMCHHU OTBOJAUTCA HAa PCHICHUC 3a/1da4, B TOM YHUCJIC BBICOKOT'O
" IMOBBIICHHOT'O YPOBH:A CJIOKHOCTHU.

[Iporpammoii mpeaycMOTpeHO MpoBeieHNnEe 1a00paTOPHOTO MPAKTUKyMa 10 BCEM
paznenam GU3HKH.

[Iporpamma BkiIOWaeT paszmen «MaremaThka B (PU3UYECKHX IMpoOIeccax» Kak
MHCTPYMEHTA JIJISl PEIICHUsT PU3NICCKUX U IKCIICPUMEHTAIBHBIX 33729 Ha Pa3InIHbBIX
aTanax u3ydeHus (PU3HKH.

Bo3pacTHasi kaTeropus ody4yarmmxcs mo nporpamme ot 12 no 15 ner.

[Iporpamma mpenHasHaveHa Jisi 0Oy4YaIOIIUXCS, TMPOSBISIONIMX MOBBIIICHHBIN
UHTEPEC K PU3UKE, JEMOHCTPUPYIOMIUX MOBBIIICHHBIE aKaJEeMHUYECKUE CITOCOOHOCTH B
00nacTi PU3UKU U MAaTEMaTHKH.

Cpok peanau3anun nporpammbl coctapiseT 1 rox (36 yaca B roxn).
DopMBbI U pPeKUM 3AHATHH

@opMbl  OpraHM3alMyd  JIEATEIbHOCTH  OOy4YarOUIUMXCS:  WHIUBUAYaJbHas,
rpynmnoBasi, GpoHTAIbHAS.

Ha 3anstusax npumensercs aud depeHnnpoBaHHbIA, WHANBUIYATBHBIN MOIX0 K
KaxaoMy oOyuaromemycs. HanmonasieMocTs rpymnmnsl 10 15 yenoBexk.

3anstus npoBojsatrcs 1 pa3 B Hegento no 45 MuH .



MeTtoabl 00yueHnust
[lo cnocoOy opraHu3anMM 3aHATUNA - CJIOBECHbBIC, HATJSAHBIC, NMPAKTUYECKHUE.

[To ypoBHIO NeATENbHOCTU 00YUYAIOIINXCS - 00bSICHUTEILHO-ULTIOCTPATUBHBIE,
PENpPOlyKTUBHbBIC, YACTUYHO-TIOUCKOBBIE, UCCIIEIOBATEIHCKHUE.

Tunsl 3aHATHH: KOMOMHUPOBAHHBIE, TEOPETUYECKHUE, IPAKTUUYECKHE,
nabopaTopHbIe, PENETUIIMOHHBIE, KOHTPOJIbHBIE.

OxugaeMbie pe3yJibTAThI H CIIOCO0OBI ONpeiesIeHIsI UX Pe3yJIbTATHBHOCTH

OCHOBHBIM  PE3yJIbTATOM  OOyuY€HHUs  SIBISETCA  JOCTHIKEHHE  BBICOKOU
KOMIIETEHTHOCTH 00y4YaroImuXxcs B 00J1acTi PU3MKU U MaTEMATUKU, HEOOXOIUMOM ISt
OpOJOJIKEHUST 00pa30BaHUs B TEXHUYECKHUX By3aX.

OO6pazoBatenbHble pe3ysibTaThl 00ydeHus no [Iporpamme npuBeaeHb! B pasjene
«ConepkaHue NporpaMmbD».

Py6puka «3HaTh/IOHMMAaTh» BKIIOYACT TpeOOBaHUS K y4eOHOMY MaTepuay,
KOTOPBI YCBaMBAETCsl U BOCIPOU3ZBOAUTCA oOydaromumucs. OOydaromuyecs JOJKHbI
MOHUMATh CMBICIT U3yYaeMbIX MTOHSATHM, IPUHIIUIIOB U 3aKOHOMEPHOCTEH.

PyOpuka «YMeTb» BKIIOYaeT TpeOOBaHMS, OCHOBaHHBbIE Ha 0OoOJee CIOKHBIX
BUJAX JESATEIBHOCTH, B TOM YHUCJE TBOPYECKOM: Cl103/1aBaThb OOBEKTHI, ONEPUPOBATH
UMH, OIICHMBAaTh YHWCJIOBBIE TApaMeTpbl TMPOIECCOB, NPUBOJIUTH MPUMEPHI
IPAKTUYECKOTO UCIIOJIb30BAHUS MOJIYYEHHBIX 3HaHUM, OCYUIECTBIISITh
CaMOCTOSTEIbHBIN MOUCK Y4eOHOU nH(pOpMaIuu.

B pesynabraTe peanusanuu [IporpaMMbl B 4YacTH peaau3allid pPa3BUBAIOIINX
3a/1a4, 00yJaromuecs

OyayT yMeTh:

o aQHAJIM3UPOBATH U OMUCHIBATH MPUPOJIHBIE MPOIIECCHI U SIBJICHHUS;

o CaMOCTOSATEILHO MTPHUOOPETATh M MPUMEHSATH CIICIIMATIbHBIC 3HAHMUS,

o paboTaTh B YCIOBHSIX OTpaHUYCHUH (BpeMs, PECYPCHI);

o BBIBUTaTh W JIOKA3bIBaTh THUIIOTE3bl SKCIEPUMEHTAIBHBIM MYTEM,

pa3pabaTbiBaTh CTpPATETHIO PEIICHHs 3a]ad, MPOTHO3MPOBATH PE3yJIbTAaThl CBOEH
NEeATEeNbHOCTH, aHAIN3UPOBATh U HAXOJAUTh PallMOHANIbHbIE CIIOCOOBI PEIICHHS 3aJa4l
MyTEM JeTaau3alu, CO3JaHHON MaTeMaTH4eCcKol U (PU3nYeCcKO MOJIeNH.

Croco0bl onpeieieHus pe3yIbTATUBHOCTH

[lenarornueckoe HaOIIOJEHHUE, IEJArOTUYECKUI aHAIU3 Pe3yJIbTaTOB PEIICHUs
3a7a4, Pe3yiabTaThl YH4aCTHs B KOHKYPCAaX Pa3JINYHbIX YPOBHEN.



Buabl KOHTPOJISA: BXOIHOM, MPOMEKYTOUYHBIN, UTOTOBBIN.

®DopMbl IoABeAeHU UTOr0B peanusanuu IIporpammel

B xome peasmsanun IIporpaMMbl IpOBOAWUTCS MPOMEXKYTOUYHAsT aTTECTALMs B
¢opme TectoB. Ilo oxkoHUaHMM OOy4YEHUS! MPOBOJUTCS UTOTOBas aTTECTAlUsl B BUIE

KOHTPOJILHOM paboTBhI.

COIEPKAHUE ITPOI'PAMMBI

YueOHblii (TeMaTHUYECKUIl) IJIAH.

1-it rox o0yueHusn

Kosun4yecTBO 4acoB

@®opmbl
Ne HaumeHoBanue P
IIpakTn | arrecranum/
n/n pa3jaeJia, TeMbl Bcero Teopus
Ka KOHTPOJIsI
BBoaHoe 3ansiTue 1 1
Pasznen 1. MaremaTuka B g 3 5
(pusnyeckux npoueccax
11 BexTops! u nencreus 9 1 1 KOHTPOJIbHBIN
" | Hag HUMU TECT
KBanpatuuynas KOHTPOJILHBIN
1.2, P 3 1 2 P
byHKIHS TECT
Pemenue cucrem KOHTPOTEHEL
1.3. | anreGpanvecKkux 3 1 2
N TECT
ypaBHEHUH
KOHTPOJILHBIN
Pa3nena 2. Mexanuka 9 4 5 p
TECT
KOHTPOJILHBIN
2.1. | Kunematuka 3 1 2 p
TECT
KOHTPOJILHBIN
2.2. | JIlmHamuka 3 2 1 P
TECT
KOHTPOJILHBIN
2.3. | 3aKOHBI COXpaHEHUS 3 1 2 P
TECT
Pa3nen 3. Monekyasipuas
9 4 5
(uszuka
MonexyisipHo - KOHTPOJILHBIN
3.1 YIAp 4 2 2 P
KMHETHUYECKasi TEOpHUs TECT
KOHTPOJILHBIN
3.2. | TepmonnaaMuka 5 2 3 P

TCCT




Pa3znen 4.
9 3 4
JJIeKTPOAMHAMHKA
KOHTPOJILHBIN
4.1. | DneKkTpuyeckoe noie 3 1 2 P
TECT
3aKOHBI HOCTOSIHHOTO KOHTPOJILHBIN
4.2, 4 2 2 p
TOKa TECT
KOHTPOJIbHAS
HUtorosoe 3ausdarue 2 2 P
pabora
Bcero 36 14 19

Conep:xanne y4eOHOro (TeMaTH4ecKoro) mjiaHa.
1-i rox o0Oyuenust
BBenenue
Bgenenue B nporpammy. MHCTpyKTaXX 1O TEXHUKE OE30MACHOCTH.
Pa3znen 1. MaTtemaTuka B pu3nyeCcKUX mpoueccax

YpoBeHb TNpeabsABICHHUS MaTepuaia O0eCIeUMBACT YYaIIUMCS BO3MOXXHOCTh
CTPOUTH MAaTeMaTHYECKHE MOJEIN (PU3MUECKUX TMPOIECCOB, a TaKXKe IMOoIydaTh
HEO0OXOAUMBbIE 3HAYEHUS 1 3aBUCUMOCTH (PU3UYECKUX BEJTUYHMH, TOCPEACTBOM PEIICHUS
pPa3TUYHBIX YPaBHEHUN, HEPABEHCTB U aHAIU3a IPaPUKOB.

Oobyuarwmmuecs OyayT 3HATh:
- OCHOBHBIE CBOWMCTBA BEKTOPOB U JIEUCTBUSI HAJl HUMU,

- OCHOBHBIE THUMBI (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH, rpadukoB (QYHKIUH |
croco0oB mpeodpa3zoBaHus TpauKoOB;

- CImocoObl  HaxOXIEHUS KOpHEW KBAJpPAaTHOTO YpaBHEHUS, PpEIICHUs
KBaJpaTHBIX HEPABEHCTB, TeopeMy Buera;

- OCHOBHBIE METO/IbI PEIICHUSI CUCTEM AITeOpanyeCKUX ypaBHECHU;

- OCHOBHBIE€ COOTHOULIEHHS B TPEYTOJBHUKE U TPUTOHOMETPUUECKHUE TOXKIECTBA,
dbopMyIbl PUBENCHUSI U 3HAYEHUS TPUTOHOMETPUYECKUX (YHKIUNA IS Pa3TUIHBIX
YIJIOB.

OoOyuarommuecst OyayT ymMeThb:

- M300pakaTh BEKTOPHI HA YEPTEKE, HAXOJUTh MX TE€OMETPHUUECKYI0 CYMMY
rpaduecKn U aHATUTUIECKU;

- M[IpoCHHpOBAaTh BCKTOP HA 3aAdHHOC HAIIPABJICHHUC, HAXOAUTHb BCIHNYHUHY
IIPOCKIKWKU BCKTOpA,

- OHIpPCACIIATh YIOJ MCXKAY ABYMS ITPOU3BOJIbHBIMU BCKTOPAMMU,

- pemaTh CUCTEMbI alreOpanvecKkux ypaBHeHH Metogom ['aycca m meromoMm



Kpamepa;

- YUTaTb W CTPOUTh TpapuKU JHHEHHOW, KBaJApaTUYHOW, OOpaTHO
MPOMOPLIMOHATILHON 3aBUCUMOCTEH, JIorapu(pMUUecKo M MOKa3aTeabHON ()YHKIIMM,
TPUTOHOMETPUUYECKHUX (DYHKIINIA;

- HaxXOJWTh BEPIIMHY Mapaloibl U € KOPHHU, TOUKHU MepecedeHus ¢ rpaukom
JIMHEMHOW 3aBUCHUMOCTH;

- HaxoQuThb CTOPOHBI M yIJAbl B NPSIMOYTOJIBHOM U  IPOU3BOJIBHOM
TpeyrojibHUKE, puMeHss Teopemy [ludaropa u TeopemMmy KOCUHYCOB.

DopMbl 3aHATHH, UCIOJIb3YEMbIE ITPY U3YyUYEHUHU JAHHOIO pas3zerna:
- JICKUHMOHHAS;

- MPaKTHKYM IO PELIECHUIO 3a/1ay;

- nabopaTtopHas paboTa;

-  UHJIUBHUIyaJIbHAs paboTa;

- rpymnmnoBas pabora;

- MHAMBHUAYaJIbHAsl KOHCYJIbTAIINS,

- TpynIoBas KOHCYJIbTallus;

- KOHTPOJIbHBIH TECT.

Tema 1.1. BekTopbl U 1eHCTBHUS HAJl HUMH

Teopus. Tlonstue BekTOpa, M300pakeHUE BeKTOpa. J(eMCTBUS HAJ BEKTOpaMH.
JnuHa m npoekuust BekTopa. CkansipHOE MpPOW3BEIECHHUE BEKTOPOB M €ro CBOMCTBA.
VYron wmexny BekropaMu. lIpuMeHEHHE CKalsIpHOrO NPOW3BEICHUS BEKTOPOB K
pereHno GU3NIeCKUX 3a/1ad.

IIpakmuxa. PemeHue 3a1ad Ha HAXOKJIEHHE CYMMBbI, Pa3HOCTH, MPOU3BEACHUS
BEKTOpOB. HaxoJaeHue CKaJIsIpHOTO TMPOU3BEICHUS BEKTOPOB M yIVIA MEXAY
BekTOpamu. Pemenue ¢pu3ndeckux 3aaad, coiepKaimux BEKTOPHbIC BEITUYUHBI.

Tema 1.2. KBanpaTuunas ¢pyHkuust

Teopus. Tlonatue ¢yHkiuu, cBoiicTBa (¢yHkuuu. KBagpatnunas dyHkums, ee
cBoiictBa u rpaduk. [loctpoeHne rpaduka KBaapaTUYHOW (PYHKIIMU TIPH TMTOMOIIH
ANIEMEHTApHBIX TpeoOpasoBanuii. ['paduk KBaapaTHIHOW GYHKIHHA C MOIYJIEM.
KBanparselii TpexwieH W ero KOpHM. PasmoxeHuwe KBaJpaTHOrO TpeXwieHa Ha
MHOxuTenu. KBagpaTtHoe ypaBHeHue. DopMyrna KOpHEM KBagpaTHOIO YpPaBHEHHS.
3aBUCUMOCTh KOpHEW OT auckpumuHaHTa. @opmynbl Buera. Pacnionoxkenue kopHei
KBaJpaTHoro tpexwieHa. KBagpaTtHoe HepaBeHCTBO. ['paduueckuii MeTos peuieHus
KBaJI[paTHOTO HEPABEHCTBA. METOI HHTEPBAJIOB.

llpakmuxa. UccnenoBanre CBOMCTB KBajpaTuuyHoil ¢yHkuuu. Iloctpoenue
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rpauKoOB KBagpaTUUHON PyHKIIMH. Pelienre KBapaTHbIX YpaBHEHUM U HEPABEHCTB.

Tema 1.3. Pemmienne cucrem ajredpandeckux ypaBHeHH I

Teopus. Anrebpanueckoe ypaBHeHHe. O01acTb onpeaesieHus ypaBHeHUA. Meton
I'aycca u Kpamepa. Llenbie pamnuoHanbHble ypaBHEHUA. JpoOHO panuoHabHbIE
ypaBHeHus. Cucrtembl ypaBHeHUU. HppaloHanbHble ypaBHEHHS U HUX CHUCTEMBI.
VYpaBHEHUS C MOYJIEM U UX CUCTEMBI.

Ilpakmuka. Pemenue cucteM anreOpanvyecKux ypaBHEHUH pa3IMYHBIMU
METOaMH.

Tema 1.4. Tpuronomerpust

Teopus. Tpuronomerpuueckue byHKUIMN YHUCIIOBOTO apryMeHra
[IpeoGpa3zoBaHusi TPUTOHOMETPUUECKUX BbIpakeHH. CBOWCTBA TPUTOHOMETPUUYECKUX
(GYHKIUN: TEPUOTUYHOCTD, YETHOCTh, HEYETHOCTh, HEMPEPHIBHOCTb.

IIpaxmuxa. Pemenue 3a1a4 Ha CBOMCTBA TPUTOHOMETPUUYECKUX (PYHKITHI.

Pa3gea 2. Mexanuka

YPOBGHB MpCABABIICHHUA MaTCpHalla obecrieynBaeT ydamuMces YyMCHHUC PCIIaTh
3aa491  BBICOKOI'O MW TIIOBBIIICHHOI'O YPOBHA CJIOXKHOCTH HW OSKCIICPUMCHTAJIBHO
IMPOBCPATH OCHOBHBIC 3aKOHOMCPHOCTHU MCXAaHUKHU.

Oobyuarwmmuecs OyayT 3HATh:

- OCHOBHBIC IIOHATUS MEXAaHMKHU: MATEPHaAIbHAs TOYKA, OTHOCUTEIBHOCTH
MEXaHMYECKOT'0 JIBMIKECHUS, IIyTh, IIEPEMEIICHNE, MTHOBEHHAsI CKOPOCTh, YCKOPEHHUE,
Macca, MHEPTHOCThb, CHJa (CHJIa TSKECTH, CWJIa YIOPYrOCTH, CWJa TPEHHUs), BeEC,
HEBECOMOCTb, UMITYJIbC, HHEPIHAIbHAS M HEMHEPIMAJIbHAS CHCTeMa OTCYeTa, padoTa
CUJIbl, NOTEHLUHMAJIbHAasT W KWUHETUYECKAs DHEpPrus, aMIUINTYyJa, [EPUOJ, YacToTa,
WHEpLHMs, MOMEHT UHEPLINH;

- OCHOBHBIC 3aKOHBbl MEXAHUKH: 3aKOHbl HBIOTOHA, 3aKOH BCEMHUPHOTrO
TArOTeHUs, 3akoH ['yka, 3akoH KynoHa-AMOHTOHa, 3aKOH COXpPaHEHHsS HMMITYJIbCA,
3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCA, 3aKOH COXPAHEHHS U MPEBPALICHUS YSHEPTUU;

- OCHOBHBIC IIPHUHOMIIBI MCXAHWKH: IMPUHIMII OTHOCHUTCIbHOCTH Famzme;[,
IMPUHOWIT HC3aBUCUMOCTHU ﬂBH)KCHHﬁ, IMPpUHOUITI COOTBECTCTBUA,

- BO3MOXXHOCTH TNPUMEHEHUS MEXAHUKU: JIBMKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB MO/ JICHCTBUEM CHIIBI TSDKECTH, 0aJUTMCTUYECKOE JIBI)KCHUE, PEaKTHBHOE
JIBH>KEHUE, yCTpOUCTBO pakersl, KIIJ[ MammH u MeXaHU3MOB, IMOJIbEMHAs CHJIa KpbLia
CaMoJIeTa;

- OCHOBHBIE =~ U3MEPUTEIbHbIE MNPUOOPHI W  METOAbl  BBIYUCIICHUS
MOTPENTHOCTEN N3MEPEHNUN B MEXAHUKE;

- MCTOAbI PCHICHUA OJIMMIIMAIHBIX 3aJa4 110 MCXaHHKC.
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Ooyyarwmuecs OyayT ymerThb:

- ITPaBHUJIBHO OIIMCBIBATH U OOBSICHITH OCHOBHBIE MEXaHUYECKHE SIBJICHUS U
MMpOUECCChI, AaBaTh TOYHBIC OIIPCACIICHUA OCHOBHBIX MOHSATUMN MCXaHHNKH,

- U300pakaTh Ha 4YepTexe NpH pPEUIeHUH 3aJlady HANpaBJICHHUS BEKTOPOB
CKOPOCTH, YCKOPEHUSsI, CUJIbl, UMITYJIbCA TENA;

- pemaTe 3aJayd  Ha ONPENEIICHHE CKOPOCTH, YCKOpPEHHs, IyTH U
NepeMeNIeHs] MpPU Pa3IMYHbIX BHUAAX JBH)KEHUS, CKOPOCTH M YCKOpPEHUsS Ipu
JIBWKEHHUH TENa MO0 OKPYKHOCTH € MOCTOSHHOW IO MOZYJIFO CKOPOCTBIO, MAcChl, CHJIbI,
UMITyJibca, paboThl, MoHOCTH, dHeprun, KIIJI, yckopenus cBoOOAHOrO majeHus Mo
nepuojy KojieOaHuM MasiTHUKA U Jp.;

- paccUuThIBaTh TOPMO3HOM MyTh, CHWJbL, JCHCTBYIOIIME Ha TEJO,
JNBWKYIIEECS C YCKOPEHUEM, ONPENENATh CKOPOCTh PAaKEThl, HCIIOJIb30BATh
KJIACCUYECKUM 3aKOH CJIOKEHHMSI CKOPOCTEM, a Takke 3aKOoHbl HbIOTOHA, BCEMUPHOTO
TATOTEHUS, COXPAHEHUS UMITYJIbCAa, MOMEHTA UMITYJIbCa, SHEPTUH U JIP.;

- YUTATh U CTPOUTH IPaQUKH, BEIPAKAIOIINE 3aBUCUMOCTh KHHEMAaTUYECKUX
BEJIMYUH OT BPEMEHU IPU PABHOMEPHOM, DPaBHOYCKOPEHHOM M KoyieOaTeIbHOM
JIBUKEHUSX, CUJIBI YIIPYTOCTH MpU AedOpMaIiK U JIp.;

- U3MEpATh U BBIUUCIATH (PU3WYECKHE BEIMYMUHBI: BpEMs, paCCTOSHUE,
CKOPOCTb, YCKOpDEHHE, MaccCy, CHIy, XECTKOCTb, KOA((HUIIMEHT TpEeHUs, UMIYJILC,
pabory, momHocTh, KIIJ| MexanuzmoB, nepuoa KoyiieOaHWNW MasTHHKA, YCKOPEHHUE
CBOOOTHOTO Ma/ICHHUS;

- Jienath BBIBOJBI 00 M3MEHEHMH (U3MYECKUX TMapaMeTpoB U Xoja
¢du3znueckoro npoiecca U3 aHaiau3a rpauKoB, ypaBHEHUN U HEPABEHCTB;

- I0JIb30BaThC (PU3NICCKUMH MPHOOPAMH: MHUKPOMETPOM, CEKYHIOMEPOM,
MU3MEPUTEITbHBIM ITWIMHAPOM, BECaMH, TPHOOMETPOM, TOJBHIKHBIM M HEIIOJIBY)KHBIM
OJIOKOM | JIp.;

- peuiatb 3aAda4d BBICOKOI'O M IIOBBIIONCHHOI'O YPOBHA CJIIOKHOCTH IIO
MCXaHHMKC 1M OJIMMIIMAaAHBIC 3aJa4U.

DopMbl 3aHATHI, UCTIOJIB3YEMBIC ITPY U3YUYEHUHN JAHHOIO pas3zena:

JICKIIMOHHA;
- WHAWBUAYyaJbHas paboTa;

- TpynmoBas paboTa;

- MHAWBUIyaIbHAS KOHCYJIBTAIIVS;
- IpyNIoBasi KOHCYJIbTAIHS;

-  WTOTOBBIU TECT.
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Tema 2.1. Kunemaruka

Teopusa. 1lpAMONIMHENHOE pPABHOMEPHOE M PAaBHOYCKOPEHHOE JIBUJKECHUE.
[TpuHnun otHocuTenbHOCTH ["anunes. OTHOCUTENBHOE ABMKEHKE. Teopema CI0KEHUS
ckopoctel. JIBuxkeHue Tena, OpOLIEHHOTO MO YIJIOM K TOpu30HTY. KpuBosinHeliHOe
IBWKEHUE. JIBM)KEHHE MAaTepuajJbHOM TOYKHM II0 OKPYKHOCTH C HOCTOSHHOU
CKOPOCTBIO. OcHOBHBIE XapaKTEPUCTUKHU BpalaTEIbHOIO JBW>KCHUS
(LEHTPOCTPEMUTENLHOE YCKOpPEHHUE, MEepUOJ, 4YacToTa, YIJIOBOE IEPEMEILECHHUE).
KonebarenbHoe ABMxKEHUE MaTepUaibHONW TOUKU. KMHEeMaTHUecKue XapakTEepUCTUKU
K0Je0aTeNbHOTO JIBKEHUS, TpaUKH H3MEHEHHs] ATHX IapaMeTpPOB C TEYEHUEM
BpeMEHU. AHAJIOTMH BPAILIATEIBHOTO U KOJIeOATeTbHOTO ABMKCHUIA.

Ilpakmuxa. Penienue 3aa4 Ha BBIYUCIICHUE KUHEMATUUECKUX MapaMeTPOB MPH
PaBHOMEPHOM U PAaBHOYCKOPEHHOM JIBHUKEHUH, a TAK)KE MPHU ABMIKCHUN MaTEpPUATbHON
TOYKH MO OKPY>KHOCTU M KoJiebaTeapHOM JBMXKEHUU. HaxoxneHue cpeHeil CKopocTu
Opy  HEPAaBHOMEPHOM  JBWIKEHUM.  BbIUMCIIEHHME  MTHOBEHHBIX  3HAYCHUU
KMHEMaTUYECKUX TapaMeTpoB KoJjiebaTenbHoro aBumxkeHus. lloctpoenue rpaduxoB
3aBUCUMOCTEH KHHEMAaTHYECKUX MapaMeTPOB OT BPEMEHH U aHAJIN3 ATUX Tpa(uKOB IS
pa3IUYHBIX BUJOB JBHKCHUS MaTepHATbHOM TOYKH. BbIUHMCIEHHE CKOPOCTH,
JATBbHOCTH, BBICOTHI MOJbEMa W BPEMEHHU TOJIeTa Teja, OpOIICHHOrO IMOJ YIJIOM K
TOPU30HTY.

Tema 2.2. JIlunamuka

Teopusi. OCHOBHBIE TOHATHS NWHAMUKH MaTEpPHAIBHOW TOYKHU (ILJIOTHOCTD,
Macca, cwia). VHepuMalbHble W HEUHEPLUHAIBHBIE CHUCTEMBI OTCUETA. 3aKOHBI
Hrrorona. Ilpsimas u oOpaTHas 3amauyud MEeXaHUKW. Buael cui (ynpyroctw, TpeHHS,
conpotuBieHus). 3akoH BcemupHoro tsaroteHusi. 3akonsl Kermepa. Kocmuueckue
CKOPOCTH. JIBM)KEHME Tena IO HAKIOHHOM IUIOCKOCTH. Tpenue, 3akoH KysoHa-
AMoHTOHA. Ympyrocts U naedopmaruu, 3akoH ['yka. JlmHaMuKa BpaliaTelbHOTO
nBkeHHs. OCHOBHOM 3aKOH BpalllaTENIbHOIO JIBDKEHUA. MOMEHT HWHEPIUU.
OcCHOBHbIE TIOHSITUS CTAaTUKUA (MOMEHT CHWJIbI, IUJIEYO CHJIbI, TOYKA OMOPHI, LIEHTP
BpamieHus). Buasl paBHOBecuii Tena (yCTOWYMBOE, HEYCTOWYMBOE, OE3pa3iuvHOE).
VYcnoBue paBHOBecHs Tena, EHTp Macc. [{aBnenue (TBepble Tena, )KUIKOCTHU U Ta3bl).
3akon Ilackans wu 3akoH Apxumena. YcioBue T1uiaBaHus Ted. JIuHamuka
K0J1€0aTeTbHOTO ABUKCHUS MATEPHATIBHON TOUKH.

IIpakmuxa. HaxoxJ1eHHe MJIOTHOCTH TeJa U CPeAHEN MIIOTHOCTH CMeCH (CILIaBa).
Pemienrie 3aga4 Ha pacdet paznuyHoO poja cui. Pemienue npsamoil u oOpaTHOM 3agauu
MEXaHUKU JJIsI TMOCTYMATelbHOTO M BpallaTelbHOro JABWXeHud. OmnpeneneHue
YCKOPEHUSI Tella NpU ABWXKEHUM MOJ JIEHUCTBHEM HECKOJbKHX cwil. llocTtpoeHue u
aHanu3 rpauKoOB 3aBUCUMOCTEN CHUIIBI TPEHUS, CUJIbI TSIKECTU U CUJIbI YIPYTOCTH OT
CYLIECTBEHHBIX MapaMETPOB MEXAaHUYECKOW cHCTeMBbl. OrnpeneneHne MOMEHTOB
WHEPLUHU TeJ pa3indyHon (popMbl. Beruucienue napaMeTpoB MEXaHUYECKOU CUCTEMBI B
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YCIIOBMH PAaBHOBCCHA. Pemenue 3aa4 T'UAPOCTATUKH MW OIIPCACICHHC YCJIOBI/Iﬁ
I1aBaHusA TCII.

Tema 2.3. 3akoHbI COXpaHeHUs!

Teopusa. mnynbe Tena. 3aKOH COXPAHEHHs HMMITYJIbCA. 3aMKHYTas CHUCTEMA.
PeakTtuBHOE nBMXKEHUME. YCTPOMCTBO pakeThl. YpaBHeHue Memepckoro. dopmyna
[uonkoBckoro. Mexanuueckas padora. MomHocts. [loTeHnnanbHas U KUHeTHYECKas
sHeprus. KoHcepBaTHBHBIE M JUCCHIIATUBHBIE CWIbl. KuHeTMueckas >Heprus
BpAIAOILIETOCs TeNa. 3aKOH COXPAaHEHUs YHEPTUM B MexaHUKe. [IpocTeie MexaHN3MBI
n ux KII/. IlpeBpamenust sHeprui. MoMEHT UMIyJibca. 3aKOH COXPAaHEHHSI MOMEHTA
uMItyabca. Kunetndeckasi 3HEprus Bpallarouerocsi TBEpAoro Tena.

Ilpakmuka. OmnpeneneHue UMIIyJbca Tela W 3aMKHYTOM CHCTEMBI Tell.
[IpumeHeHne 3aKkOHA COXPAHEHUS HMITYJIbCA M BBIYMCICHHUE KHUHEMATUYECKUX
XapaKTEPUCTUK JISl peabHbIX CUCTEM M TPOLIECCOB (B3pHIB, yaap, CTOJKHOBEHUE).
Pemenne 3a1a4 Ha 3aKOH COXpaHEHHMS MOJHOM MEXaHWYECKOW dHEepruu. BerancieHue
MOTEHITMATIBLHON YPHEPTUHU TeJIa B MMOJIE TSHKECTH U YIIPYTO 1eOPMUPOBAHHOM MPYKUHBI.
Pacuer pabotsl, MottHocTu 1 KITJI paznuunbix MexaHu3MoOB. Beraucienue napaMmeTpoB
BpAIIATEIIbHOTO JABMKEHHSI C MPUMEHEHUEM 3aKOHA COXPAHEHUS UMITyJibca. Pemenue
KOMOHWHHMPOBAHHBIX 33/1a4 Ha MPUMEHEHNE 3aKOHOB COXPAHCHUS B MEXaHUKE.

Paznen 3. MonexkyasipHas pusznka

VYpoBeHb MpenbsBIeHUsT MaTepuana o0ecreyrBaeT ydaluluMcsl peliath 3afadu
MOBBIIEHHOTO YPOBHS CJOKHOCTH U JKCIIEPUMEHTAIBHO MPOBEPSITH OCHOBHBIE
3aKOHOMEPHOCTH MOJIEKYISIPHON (DU3UKH.

Oobyuarwmuecs OyayT 3HATh:

- OCHOBHBIE TTOHSITUSI MOJIEKYJIIPHON (PU3UKH: TETNIOBOE JBMKEHUE YACTHII;
MAacChl M pasMepbl MOJICKYJ; WACAIbHBIA Ta3; H30TCPMUUYECKHUH, HN30XOPHBIN,
nM300apHBIi W aauabaTHBIA MPOIECChl; OpPOYHOBCKOE JIBIDKCHHWE, MOJISIpHAS
TEIUIOEMKOCTh;, TeMmmeparypa (Mepa cpeaHell KHHETUYECKOW SHEPTUh MOJEKYN);
HEOOpaTUMOCTh TEIUIOBBIX MPOIIECCOB; KOJIMYECTBO, TEIJIOTAa, BHYTPEHHSS DHEPTUS;
HACBHIIICHHBIE W HEHACHIIIEHHBIE Tapbl; BIAKHOCTH BO3/yXa; AHU30TPOIHS
MOHOKPHUCTAJIJIOB, KPUCTAIIMYECKME U aMOpQHBIE Tela; YIpyrue U IJIaCTHYEeCKHE
nedhopmariuy;

- OCHOBHBIE 3aKOHbl MOJEKYISIpHONM (U3MKU: OCHOBHOE YypaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKONM TEOpUH, ypaBHeHHEe MenzaeneeBa-Kianeipona, cBA3b
MEXJIYy MHapaMeTpaMu COCTOSIHHSI ra3a B H30IPOILECCaxX, NEPBOE M BTOPOE HAYAJO
TEpMOJUHAMUKH, YpaBHEeHHE Maliepa, ypaBHeHue llyaccoHa;

- CyTh OCHOBOTIOJIATralOIIMX OMBITOB MOJEKYISIpHON (DU3UKHU: OMNBITOB
[lIrepna, Ileppena, Jlamepra, xoynsa, Menneneesa u Kianenpona, [apns, boins u
Mapuortra, I'eii-JIroccaka, Kapno u ap.

14



- BO3MOXHOCTH TIPUMEHCHHS MOJICKYJISIPHON (U3UKU: WCTIOJIb30BAHHE
KPUCTAJIOB U IPYTUX MaTePUAJIOB B TEXHUKE, TCIJIOBBIC IBUTATEIN M UX MPUMCHCHUE
Ha TPAHCIOPTE, B DHEPreTUKE W CEIbCKOM XO3SMCTBE, METOABl MPOPUIAKTUKH W
OOpBOBI C 3arpsI3HEHUEM OKPYKAIOIIEH CPeIbl;

- OCHOBHBIE U3MEPUTENIbHBIE MTPUOOPHI MOJNEKYJIAPHON (PUUKH.
Ooyuaromuecsi 0yayT yMeTh:

- MPaBUJIBHO OIUCHIBATh U OOBSICHATH OCHOBHBIC SIBJICHHUS M IMPOIECCHI
MOJEKYISIpHOM  (PU3MKHK, [aBaTh TOYHBIC OMNPEIENICHUS] OCHOBHBIX TMOHSATUN
TEPMOJNHAMUKH;

- n300pakaTh Ha YEPTEXKE 3aBUCUMOCTH OCHOBHBIX TEPMOJIMHAMUYECKUX
napaMeTpoB B U30IpoIIeccax;

- pemaTrh 3aJa4d Ha pacyeT KOJWYECTBA BELIECTBA, MOJSAPHOM MAcCChl C
VCIOJIb30BAHUEM OCHOBHOI'O YPaBHEHUSI MOJICKYISPHO-KUHETUYECKOW TEOPUU Ta30B,
ypaBHeHUs1 MenaeneeBa-Knanelpona, cpeiHed KUHETUYECKON YHEPTUHN Xa0TUYECKOTO
JIBUKCHUS MOJICKYJ MU TEMIEpPaTypbl, MOBEPXHOCTHOIO HATSXKEHHUS KUIKOCTH U
MIapaMeTpOB YIPYTUX CBOMCTB MaTEPUAIIOB;

- paccuutbiBath KIIJI TeruoBbIX nBurartesneil, paboTy ra3a, BHYTPEHHIOIO
SHEPIUI0 U KOJUYECTBO TEIUIOTHI B M30Ipoleccax U aanabaTHOM IIPOLecce Ha OCHOBE
[IEPBOT0 Hayajaa TEPMOJAUHAMUKHY;

- YUTaTb W AHAIIM3HUPOBATH Fpa(i)I/IKI/I, BBIpAKAOIMUC CBA3b MCIKIAY
TCPMOANHAMHWYCCKUMU TIIapaMCTpaMUd MW BbIYUCIIATH pa60Ty C IIOMOIIBIO rpa<1)1/11<a
3aBUCUMOCTH JaBJICHHUSA OT 061>eMa;

- ONPENENATh  OKCIEPUMEHTAIBbHO  TapaMeTpbl  COCTOSHUS — rasa
(TemmnepaTypy, 00beM M JaBJICHHUE), MOJAYJIb YNPYrocTH MaTepuana, KodhQuimeHt
MIOBEPXHOCTHOT'O HATSKCHHS KUIKOCTEH;

- MOJIb30BaThCs (PU3MUECKUMU MPUOOpPAMU: TICUXPOMETPOM, TUTPOMETPOM,
TEPMOMETPOM, MEH3YPKOW, MAHOMETPOM,;

- pemiaTte 3a4ayd BBICOKOTO M TOBBIIIEHHOTO YPOBHS CIIOXKHOCTH IO
MOJICKYJISIPHOM (PM3UKE M OJTUMITHATHBIC 3a]aUH.

DopMbl 3aHATHH, UCTIOIB3YEMBIE IPU U3YUEHUN JAHHOTO pa3aena:
- JIEKIIMOHHAS,

- WHANBUIyaTbHAS paboTa;

- rpynmnoBasi paboTa;

- WHJMBU1yaJbHAasi KOHCYJIbTAIUS;

- rPYINNOBasi KOHCYJIbTALHS;
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- KOHTpOJIbHAs paboTa;

Tema 3.1. Mosieky/JIsIpHO-KHHETHYECKAS TEOPUS

Teopus. OCHOBHBIE TIOJIOKEHUS MOJIEKYJSPHO-KHHETHYECKOW TEOPHUM M HX
onbITHBIE OOocHOBaHus. uddy3us u OpoyHOBCKOe IBHKeHUE. B3ammopeiicTBue
aTOMOB M MOJIEKyJ BeulecTBa. Macca u pa3mepsl Mosiekyn. [locrosanas ABoranpo.
JluHaMHUYecKue U CTaTUCTHYECKUE 3aKOHOMEPHOCTU. BeposaTHOCTh coObITHS. MUKpO-
U MakpoonucaHue ¢uznueckux cucteM. CpenHue 3HaYeHUS (PU3MYECKUX BEJIMYHUH.
Pacnipenenenue kak crnoco0 3a1aHusi COCTOSIHUA cucTeMbl. Pactipenenenne Makcsenia
n bonpumana. Omnwir Irtepna, Ileppena, Jlamepra. Mpeanbnsiii ra3. OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKON TEOPUH MIEATIBHOTO ra3a. TemnepaTtypa u ee
u3MepeHue. AOCOJIOTHBIM HyJb TeMIepaTypbl. YpaBHEHHUE COCTOSHUS HJEaJIbHOTO
ra3a Kak CJIeICTBUE OCHOBHOI'O YPAaBHEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH ra30B
U €ro 4YacTHble Cily4yau Jis IOCTOSHHOW TeMIlepaTyphl, MOCTOSIHHOTO oObeMa u
NOCTOSIHHOTO JaBiicHUs. PeanpHble ra3pl. YpaBHeHue Ban-nep-Baanbca. Cpennss
JUIMHa CBOOOAHOrO mpobera. ArperaTHbleé COCTOSHHMS UM (pa30BbIe TEPEXOJbI.
HacbinieHHble 1M HEHACBIIIEHHBIE Tapbl. 3aBUCHMOCTh JABJIEHUS M IUIOTHOCTH
HACBIIIEHHOTO Mapa OT TEMIEPATYPbl. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUS KUJIKOCTH
ot aaBieHusa. Kpurtnueckas remnepatypa. @a3oBble IEPEXObI U AMArpaMmMa COCTOSHUS
BelecTBa. [Iponeccsl KOHAEH AU U UCIIApEHUsl B NIPUPOJE U TEXHUKE. BraxxHOCTH
Bo3ayxa. Touka pocsl. [lcuxpomerp. 'urpometp. CBOMCTBA MOBEPXHOCTH JKUIKOCTEH.
IToBepxHocTHas »3Heprus. [loBepxHocTHOE HaTskeHue. CmaumBanue. KanumisipHbie
apieHus. CTpoeHue KpUCTauioB. AHM30Tponus KpuctamioB. [lomumopdusmsl.
MoHokpucTaniasl U NoAUKpUcTaiibl. IIpocTpaHcTBEeHHas pemerka. JIeMeHTapHast
sueiika. CummeTpus kpuctamioB. Jledekrsl B kpuctamiax. OOpa3oBaHUe KPUCTAIOB
B IPUPOJEC U TOJNydeHHe uX B TexHuke. CrnocoObl yIpaBiIeHUS MEXaHUYECKUMU
cBoiicTBaMu TBepAbIX Ted. lloHATHEe O >KUAKUX Kpuctamwiax. Amopdable Tena.
HNedbopmanun. Hamnpsbkenne. MexaHndeckue CBOWCTBA TBEPABIX TEN: YIPYTOCTh,
IIPOYHOCTh, IUIACTUYHOCTh, XpYNKOCTb. [Jlmarpamma pactskxenus. Cosnanue
MaTepHaJIoB ¢ HEOOXOAUMBIMUA TEXHUYECKUMH CBOMCTBAMH.

lIpakmuxa. PacdeT MUKPOCKOMUYECKHMX M MAaKpPOCKOIMHUYECKUX MapameTpoB
peanbHbIX CHUCTEM (CKOPOCTh MOJIEKYJ, TEMIeparypa, [AaBICHUE, KOJIMYECTBO
BEILIECTBA, YUCJIO MOJIeKy). Pemienue 3anad Ha ypaBHeHue Menzeneesa- Kinaneiipona
¥ Ta30BbIe 3aKOHBI. [locTpoeHne rpadukoB M30MPOIECCOB U MX aHAIN3. Berancnenue
napaMeTpoB  JKMAKOCTe u  TBepAblx Ten  (monyns  FOHra, yaiuHeHuUs
nehOpMHUPOBAHHOTO Teja, Kod(h(UIIMEeHTa MOBEPXHOCTHOTO HATSIKECHUS, BIAXHOCTH
BO3/1yXa U JIp.). PenieHne kaueCcTBEHHBIX U PACYETHBIX 3a/1a4 HA KallWJUIAPHBIE SIBIICHUS
1 (ha3zoBbIe IEpeX0/Ibl, aHAIU3 (PA30BBIX AHATPAMM.

Tema 3.2. TepmonnHamuka

Teopus. TepMOIWHAMUYECKUM TOAXOA K M3YYEHHIO (DPU3WUYECKUX MPOIIECCOB.

16



TepMoanHamMu4deckue nmapaMeTpsl COCTOSAHU Tena. BHyTpennss sneprus tena. [lepsoe
HayaJlo TEpPMOJMHAMUKHU. TepMoaMHamMuyeckoe onucaHue (Ha3oBbIX MEPEXOI0B,
aHanu3 (a30BBIX MPEBPAIICHUN C IHEPTETUUECKON TOUKU 3peHus. PaboTa naeanbHOro
raza npu HM3MeHeHun oObema. llpuMeHeHMe mnepBoro Hauvajga TEPMOJAMHAMHUKU K
pa3JIM4YHBIM  TEIUIOBBIM  IIPOLIECCAM, COBEPLIAEMBIX HAJ HICAIBHBIM  Ia30M.
AnmnabatHbiii  mponecc. TemIoeMKOCTH Ta30B MpU IMOCTOSIHHOM JaBICHUH U
MOCTOSSHHOM oObeMe. TemnoeMKkocTh TBepabIX Teisl. TemioBble MamuHbl. [IpuHUuUn
nericteus TeruoBblx Asurarenei. [ukn Kapro. KII/I TermoBoro gsuratens v myTH €ro
IIOBBILLICHUSA. [[BUraTenb BHYyTPEHHETO CrOpaHusl.

[TapoBas u razosast TypOuHbI. PeakTuBHbIE 1BUTATENH. XOJOAUIBHBIE MAITUHBI.
Ponp TemnoBBIX MamMH B Pa3BUTHUU TEIUIOPHEPrETUKU M TpaHcmopTa. TemioBbie
MaIIHbI U 0XpaHa npuposl. O6patumMble 1 HeoOpaTuMble pouecchl. HeobpatuMocThb
TEIJIOBBIX MPOLECCOB. BTOpOI 3aKOH TEPMOANHAMUKY U €0 CTATUCTUYECKUM CMBICIL.

Ilpakmuka. PacueT TepMOAMHAMHYECKUX IapaMETPOB pEAbHbIX CHUCTEM B
pPa3IUYHBIX COCTOSHUAX. TepMoaMHaAMUYecKUi aHaiau3 (Aa30BBIX MPEBPAIICHUA.
DOHepreTuyeckre COOTHOIICHHMS TpU HUCHapeHuH (KOHICHCAIMM), I[UJIaBJICHUU
(kpucTanmu3anuu) BeliecTBa. [IpuMeHeHME MepBOro Hauyajga TEPMOJWHAMUKHU K
OMMCAHMIO TPOILIECCOB HAJl MJIEaJbHBIM Ta30M, pacyeT MNapaMmMeTpoB raza B ITHX
nporeccax. Borunciaenue KIIJ| TeruoBbix mammH (B TOM 4YHCIE€ W HWACAIBHBIX),
paboTarolux IO pa3lIuyHbIM IUKIaM. KayecTBEeHHBIE 3a/laud Ha BO3MOMKHOCThH-
HEBO3MOXXKHOCTh CO3/IaHHSI «BEYHOIr0 JBHTarens». Pacuer sddexkruBHOCTH pabOTHI
XOJIOAWIBHBIX YCTAHOBOK.

Pa3nen 4. DiieKTpoAMHAMHUKA

YpoBeHb MpeabsBICHUS Marepuana OO0ECHeunBaeT YYallUMCS BO3MOXKHOCTH
pelarh 3a1a4y MOBBIIIEHHOIO YPOBHS CIIO)KHOCTH M DKCIEPUMEHTAJIBHO IPOBEPSTH
OCHOBHBIE 3aKOHOMEPHOCTH 3JIEKTPUYECTBA U MarHeTU3Ma, a Tak)Ke KoJieOaTeIbHBIX U
BOJIHOBBIX ITPOLIECCOB.

Oo0yyarwmuecs OyayT 3HaTh:

- OCHOBHBIE TTOHATHS 3JICKTPUYECTBA U MarHeTU3Ma: SJIEKTPUUECKUIN 3apsi/l,
BJICKTPUYECKOE M MArHUTHOE TIOJIS, HAIPSXKEHHOCTh, Pa3HOCTh MOTEHIMAJIOB,
HANPSDKEHUE, AJIEKTPOEMKOCTD, TUAJIEKTPUUECKAsT TPOHUIIAEMOCTh, CTOPOHHHUE CUJIbI U
OJIC, wmarHuTHasT WHAYKIMS, MarHUTHBIA TIOTOK, MAarHWTHas MPOHMIIAEMOCTh,
HANPSKEHHOCTh MAarHUTHOTO TOJIS.

OoOyuarommuecst OyayT ymeThb:

- IIpaBUJIBHO OIIMCHBIBATHL H OOBSCHATHL OCHOBHBIC SIBJICHUS U IMpOoLCcCChl
QJICKTPOAMHAMUKH, JaBaTb TOYHBIC OoIIpCaACICHUA OCHOBHBIX MMOHSITUH
QJICKTPOMAIrHCTHU3Ma.

®opMbl 3aHATHIA, UCIIOJIB3YEMBIE MPU U3YUECHHUH JAHHOTO pa3jena:
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- JEKIIMOHHAS,
- UHAUBUAYyaIbHAs padoTa;

- rpynmnoas pa0doTa;

- WUHAUBUyalIbHASI KOHCYIIBTAIINS,
- TpyMIOBasi KOHCYIbTAIHS;

- UTOT'OBBIN TECT.

Tema 4.1. DnexkTpuueckoe mnoJse

Teopus. 3akKOH COXpaHEHHS DJIECKTPUUECKOro 3apsiga. TouyeuHbld U
pacnpeneneHHbld 3apanbl. 3akoH KynoHna. DnekTpuyeckoe mnose. HanpsikeHHOCTb.
JIuHUM HaANPSHKEHHOCTU. JJEKTPUYECKOE T0JIE TOUEUHBIX 3apsfaoB. OmHOpPOIHOE
aneKkTpudeckoe mnose. [loTox Hanps>KeHHOCTH 3JIeKTpuueckoro nojs. Teopema ["aycca
U ee MPUMEHEHHUE JIJIsl pacyeTa dJIeKTpudecKkux nojei. Pabora snekTpruueckoro mosst
npu nepemenieHnu 3apsaaoB. [lorenuuan. Hanpsixkenue. CBsi3b MEXKy HaNPSHKEHUEM U
HaMpsH>KEHHOCTHI0. [IpOBOMHUKM B 3JIEKTPUUECKOM TMOJI€. DJEKTpUYECKask €MKOCTh.
DJIeKTprUYecKas EMKOCTh IJIOCKOT0 KOHAEHcaTopa. JuanekTpuueckasl IpoOHUIIAEMOCTb.
DHeprus dJekTpuyeckoro noss. [ILIoTHOCTE sHeprun. [{UsaeKTpUKU B SJIEKTPUUECKOM
nosie. MexaHu3M NOJSPU3AIMUA JUAJIEKTPUKOB. DJIEKTPEThl W CETHETORJECKTPUKHU.
[Tpe3025ekTprdecKkuii 3 (HEKT U ero UCTIOJIb30BaHNUE B TEXHUKE.

IIpaxmuxa. PellleHne KaueCTBEHHBIX 3aja4 IO JIEKTPOCTATHKE (dIEKTPU3ALIMS,
npoBoAsire cheprl), 0ObsICHEHHNE HAOIIOAAEMBIX IIEKTPUUECKUX siBJIeHuM. Pacuet
CWIbl B3aUMOJCHCTBUSL DIEKTPUUYECKUX 3apsiioB, €MKOCTH, 3apsija U DSHEPIruu
koHaeHcaTtopa. [locTpoenne rpaduKoB 3aBUCUMOCTEH 3IEKTPHUUYECKUX MapamMeTpoOB
3apsHKEHHBIX TE OT KOOPIWHAT.

Tema 4.2. 3aK0HBI MOCTOSAHHOI'0 TOKA

Teopusi. YcnoBus CYHIECTBOBAHMS TOCTOSIHHOTO Toka. (CrammoHapHOe
AIEKTPUUYECKOE MOJe. DIEKTPUUECKUE LENMHU C MOCIEA0BATEIbHBIM U MapalieIbHbIM
COCMHEHUSAMHN MPOBOJHUKOB. OIJEKTPOJBIXKYyIas cwia. 3akoH Owma aid
HEOJHOPOJHOTO ydYacTKa Iienu W Juis monmHoi menu. [IpaBuma Kupxroda. Pacuer
Pa3BETBICHHBIX DJJICKTPUUYECKUX ILEME, CMEIIaHHBIX COEAMHEHUW MPOBOJIHUKOB.
IIyHTI U AOMOJHUTENbHBIE CONPOTHUBIEHUS. PaboTa W MOIIHOCTH TOKA. 3aKOH
Jxxoyns-Jlenna.

DneKkTpuueckuid Tok B Metaymax. OCHOBHbBIE MOJIOKEHUS SJIEKTPOHHON TEOPUU
MPOBOJAMMOCTH MeETAIOB. CKOPOCTh YHOPSIAOYEHHOTO JBUXKEHHSI AJIEKTPOHOB B
MPOBOJIHUKE. 3aBUCUMOCTb COMNPOTHUBIICHUSI OT TemmepaTypbl. CBEpXIpOBOJUMOCTb.
DJIEKTPUYECKU TOK B TOJYINPOBOJHHUKAX. OJEKTPUUYECKAs MPOBOAUMOCTH
MOJIYNIPOBOJHUKOB U €€ 3aBUCUMOCTb OT TeMnepaTyphl U ocBelleHusi. CoOCTBEHHas U
MIpUMECHAs] MPOBOJUMOCTb MOJYNPOBOJHUKOB. TepMo- U (POTOpE3UCTOPHI.
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[TonynpoBogHukoBbIA ~ auoA.  TpaH3uctop.

Tpurrep kak osmemeHT OBM.

DIIEKTPOHHO-IABIPOYHBIN
[IpumeHeHne TONYIPOBOJHUKOBBIX TPHOOPOB.
WNuTerpanbHble CXeMBl. DJEKTpOHHAs SMHUCCHSA. BonbT-aMmrmepHas XapaKTepUCTHKA
DNEeKTpOHHO-NIy4YeBas TpyOka.

HEePeXOo/I.

auona. OJEKTPOHHBIE IIYYKHM W HMX CBOWCTBA.
ONEKTPUYECKUN TOK B PACTBOpPAx M PACILIaBaX 3JICKTPOIUTOB. 3aKOH JJIEKTPOJIM3A.
Onpenenenue  3apsna  dJIEKTPOHA. TEXHHUKE.
DNEeKTpUYECKMd TOK B razax. HecaMoCTOSATENbHBIM M CaMOCTOSITENbHBINA pa3psabl B
ra3zax. Buael camoctosTenbHOro paspsiaa (TAerolui, MICKPOBOM, KOPOHHBIM, 1yrOBOH ).
[lonsitne o muasme. MI'/[-reHepaTop. DJIEKTPUYECKHI TOK B BaKyyMe. BakyyMHBIH

IUOJT U TPUOJ. DIEKTpOHHO-Iy4YeBas TpyOka. OnbiT Mo de-Muminkena.

IIppuMmeHeHne  dJeKTposiM3a B

Hpakmuka. Pacuer COMMPOTHUBJICHUA TIOCJICAOBATCIIBHOTO, IIAPAJUICIIBHOTO U
CMCHIIaHHOT'O COCOAMHCHHA ITPOBOIHHUKOB. Brruucnenue MaJACHUA HAIIPSAKCHUA, CHIIbI
TOKa, BBIHCHHCMOﬁ MOIIIHOCTH B ICIIM IMTOCTOAHHOI'O TOKA. PacueT cioxxHBIX ueneﬁ C

IIOMOIIIBIO

MIpaBUII

Kupxrodga.

[Toctpoenne wu

aHaJin3

XAPAKTCPUCTHUK PE3UCTOPOB, PACTBOPOB U IMOJIIYIIPOBOAHUKOB.

HUTorosoe 3ansiTue

KonTponbsHas padoTa.

OPTAHU3BAINOHHO-IIEJAT'OI'MYECKHUE YCJIOBUSA
PEAJIM3AIIUUA ITPOI'PAMMBbI

BOJIbTA-aMIICPHBIX
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Paznen ®opma [Tprémsl 1 MeTOIBI Jnmaktnaeckuit Texauueckoe dopma
3aHSTHS OpraHu3aluH MaTepHal. MO/IBEICHHUS
OCHaIICHHE
00pa3oBaTeIbHOrO DJeKTpOHHBIE UTOTOB
nporecca VCTOYHHUKH
Marematuka | KomOounu | 1)MuadopmanmonHo- | 1) PazgaTounsie 1) Iepconansh | 1) KontponsHa
B pOBaHHAsl | PELENTUBHBIN MaTepHAaIbI BIi KOMIIBIOTED | 51 paboTa
bu3nUecKux 2)PenponykruBHbii | 2) [Ipe3senTanun 2) IIpoekunoHH
. 2) KoHTposnbH
nporeccax 3)[Ipobnemuoe 3) Caiit oe .
. BIN TECT
M3JI0KEHHE alexlarin.net 000pyI0BaHUE
4)YactryHo- 4) Caiir mathus.ru | 3) J{octym k
TTOMCKOBBIN cetu MHTEpHET.
5)/lucTaHIMOHHBIN 4) Hanmaue
3JIEKTPOHHOU
HOYTHI




Mexannka | Komounu | 1)HMudopmarmonto- | 1) YuebHo- 1) Mepconansh | 1) Kontponbua
pOBaHHasl | peLEeNTUBHBII METOAUYECKOE BIif KOMITBIOTED | 51 paboTa
2)PenpoayKTUBHBIN | IIOCO0HE 2) TIpoekunoHH
2) KouTposnbH
3 IpobnemHoe «KunemaTtukay, oe 5
Il TECT
U3JI0KEHUE «Jluaamukay, 00opymoBaHUE
4)YactuuHo- «3aKOoHBI 3) Hocrym
IIOUCKOBBII COXpaHCHUSD) cetr HTEpHET.
5)uctanuuonnsii | 2) Paznarounsie 4) Hammuue
MaTepHabl JJIEKTPOHHON
3) [pesenTanust HOYTHI
4) Caiit mathus.ru |5) Jlemoncrpar
HOHHOE U
nabopaTopHoe
o0opynoBaHue
MouteKyisipa KomOuu | 1) Yudopmarmonno- [1) YueGro- 1) Iepconansh | 1) KontponpHa
OBaHHasI
ast pusnka p pEUENTHBHBINA METOIUYECKOE B KOMIIBIOTED | 51 paboTa
2) PenponykruBHbIi [1ocoOHe 2) IIpoexumoHH
2) KonTponsH
3) IpoGnemuoe «MorsekynspHas oe
BII TECT
U3JI0KCHUE buznkay o0opynoBaHue
4) YactuuHo- 2) Pa3naTounbie 3) Hoctyn
TIOMCKOBBIN MaTepuabl ceru MHTepHET.
5) ucranmmonnsiit  |3) [pe3enTanun 4) Hanuune
4) Caiit mathus.ru | snekrponHOMI
MOYTHI

5) JlemoHcTpaIr
MOHHOE U
nmabopaTopHoe
o0opynoBaHue
bu3nIecKoro
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DnekTpo- Kombuuu | 1) Undopmarmonso- |1) VueGHo- 1)  Tepco | 1) KoutponbHa
JUHaAMHKa popatiias peLeNTHBHBIN METOJIMYECKOE HaJIbHBIN s pabora
2) PenpoayKTuBHbli [TTOCOOHE KOMIIBIOTEP
3) IpoGiemuoe «DIEKTPHYECKOE 2) TpoekinoHH Z)UKOHTPOHBH
U3JI0KECHUE oJe. 3aKoHBI | 0€ b Tect
4) YactuuHo- MTOCTOSTHHOT'O o0opyaoBaHue
HIOMCKOBBIi TOKa», 3) Hoctym
5) lucranuuonusiii  [«MarautHoe mosne. | ceTu VIHTepHerT.
DnekrpomarautHas | 4) Hamnune
WUHIYKLHSD, 3JIEKTPOHHON
«Konebanus U | IOYTHI
BOJIHBD) 5) JlemoHncTpaiy
2) PaznaTounsie WOHHOE U
MaTepHaIIbI nabopaTopHoe
3) [pesenraru obopynoBaHue
4) Caiit mathus.ru | pusuueckoro
KabuHera
Onrika n Kombunu | 6) Unpopmarmonto- (1) VY4ebHo- 1) Ilepconansh | 1) KorTpomnbHa
KBAaHTOBasl | pOBaHHasl . .
busnka PELETHBHBIN METOINYECKOE BIil KOMITBIOTEP s pabora
7) PenponyktuBHbii [mocobue «Ontuka. |2) [IpoexunonH
8) INpoGnemuoe KBanrtoBast oe 2) KOHUTPOHI’H
U3JI0KCHUE (1117637160 o0opynoBaHue b TCCT
9) YactuuHo- 2) PaznaTounbie 3) Hoctym k
TTOMCKOBBIN. MaTepuanbl cetn MHTEpHE.
JlMCcTaHIMOHHBIN 3) Ipesenranuu 4) Hamune
4) Caitr mathus.ru  [351eKTpoOHHOIA
TIOYTHI
5) JlemoH
CTpaIIOHHOE
u
nabopaTopHOe
o0opynoBaHue
(bu3nIecKoro
KabuHera
CIIMCOK JIUTEPATYPbI

CnMcoK JuTepaTyphbl, HCNOJb30BAHHON PU HANTMCAHUM MPOTPAMMBbI

1.

«OU3MATIIUT», 2013.

2.

mKojay, 2013.

3.

mKojay», 2012.
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Cusyxun /I.B. Kypc ¢msuku B 5-u tomax / JI.B. CuByxun — M.:

MartseeB A.H. Kypc ¢pusuku B 5-u Tomax / A.H. MarseeB — M.: «Brpicias

Tpodumona T.U. Kparkuit kype ¢usuku / T.U. Tpodpumosa — M.: «Bricmias




4. bexnemumie /[.B. Kypc ananutudeckoit reomerpun u TuHEHOM anreOpsl /
J[.B. bexnemuies — M.: « DUSMATJIIUT», 2011.

5. [Muckynos H.C. luddepennmanbHoe u HHTErpaibHOE UCYHUCIICHUS: YUeOHOoe
noco6ue B AByx Tomax / H.C. [TuckynoB — M.: «Hayxkay, 2010.

6. bepman I'.H. COopHUK 3a71a4 110 Kypcy MaTeMaTHIECKOTO aHaIn3a: Y4eOHoe
nocobue / I'.H. bepman — M.: «Kunura no Tpe6oBanuto», 2012.

Cnucok JuTeparypbl, PeKOMEHI0BAHHOI 00y4YaroumumMcs

1. 3amaun MOCKOBCKUX TOPOACKUX onaumnuaz no ¢pusuke. 1986-2005 rr. - M.
m3aatenbctBo MITHMO, 2012.

2. 3800 3amau mo ¢w3MKe M MKOJbHUKOB W TOCTYITAONIUX B BY3bl — M.:
«JIpoday, 2010.

Cnucok JuTepaTypbl, peKOMEHA0BAHHOI POAUTEISIM

1. [Ie6nanoBa, E. . Heycnennbie onapennsie mkonbHuku / E. . 11le0nanonsa.
- M.: BUHOM. Jla6opatopus 3Hanuii, 2011.

2. Puuapn Temmmap. IlpaBuna camoopranmszanmu: Kak Bcé ycneBarb, He
Hanpsrasch / AnsniuHa [labmumep, 2013.

3. 3enenuna, E. b. (kanaupat memarormveckux Hayk; 3aMm. aupekTopa; Kpaesas
IIKOJIa-UHTEPHAT Ul OJapeHHbIX AeTel, I. BnaguBocTok). OnapeHHbI peOeHOK: KaK ero
BociuThIBaTh U 00y4aTh? / E.b.3enennna [ Tekct] / Haponnoe o6pazosanue. - 2010. - Ne

8. - C. 201-206.

CHHCOK 3JIeKTPOHHBIX HCTOYHMKOB MH(OpMAIIUU

1. Caiit Beepoccuiickoit onumnuansl no ¢usuke: [nexkrponHsii pecypc] URL:
https://physolymp.ru. ([lata o6pamenus: 28.08.2018).

2. Caiit Becepoccuiickoi OTMMITHAIBI TIO aCTPOHOMUU: [ DIIEKTPOHHBIN pecypc]
URL: https://astroolymp.ru. ({lata obpamenus: 28.08.2018).

3. HayuHo-nonyJsipHbIil acTpOHOMUYECKUN calT: [ DaekTpoHHbIi pecype] URL:
https://astronet.ru. ([lata oOpamenus: 28.08.2018).

4. OtkpeIThiii OaHk 3amanuii EI'D: [Dnexrponnsiii pecype] URL: https:/fipi.ru.
(Hara oOpamenus: 28.08.2018).

HOpMaTI/IBHLIe AOKYMEHTDI

1. ®enepanbubrii 3akoH Poccuiickoit deneparu ot 29 nexabps 2012 r. Ne 273-
@3 «O6 obpazoBanun B Poccuiickoit @eaeparum.

2. Ilpuka3z MunucrepcTBa obpazoBanust U Hayku PD ot 29 amrycrta 2013 1. No
1008 «O06 ytBepxaenun [lopsiaka opraHu3aiu U OCYIIECTBICHUSI 00pa30BaTEIbHOM
NEATENbHOCTH IO JAOMOJHUTEIbHBIM 0011e00pa30BaTEIbHBIM TPOrpaMMaM.
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3. Ilpukas Jlenapramenta oOpa3oBanus ropoa MockBbl «O Mepax 1Mo pa3BUTHIO
JOTIOJIHUTENbHOTO 00pa3oBanus fnereid B 2014-2015 rogy» ot 17.12.2014 1. Ne 922 (B
pen. ot 7 aBrycta 2015 roma Ne 1308, ot 8 centsiops 2015 roga Ne 2074, ot 30 aBrycra
2016 roma Ne 1035, ot 31 ssaBaps 2017 roga Ne 30).

4. ITucemo Munoobpuayku Poccun Ne 09-3242 ot 18.11.2015 «O nampaBneHuu
uHpopmarun» (BMecte ¢ «MeToAMYECKUMU PEKOMEHAALMIMU MO0 MPOEKTUPOBAHUIO
JOTIOHUTENbHBIX ~ OOILEpa3BUBAIOIIMX IporpamMM (BKJIOYash pPa3HOYPOBHEBBIC
MIPOrPAMMBbI )»

5. CanurapHo-3nufeMuoiornueckue  npaswina u  HopmatuBbl  CanlluH
2.4.43172-14 «CaHUTapHO-3MIUJAEMUOIIOTHYECKUE TpPeOOBaHUSI K  YCTPOMCTBY,
COJIEP)KAHUI0 W OpraHU3alMHM peXuMa paboThl 00pa30BaTENbHBIX OpraHu3alui
JOTIOHUTENIBHOTO ~ 00pa3oBaHusl  jAerei»  (YyTB. TOCTaHOBJIEHHEM [ J1aBHOTO
roCyJapCTBEHHOro caHuTapHoro Bpaua P® ot 4 uronst 2014 r. Ne 41).
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