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Pa3nen |. OcHOBHBIE XapaKTEPUCTHUKH NMPOTrPaMMBbI
1.1. llosicHnTEeNbHAS 3aIUCKA

O®u3nka, Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJAbI, BHOCHUT CYIIECTBEHHBIH BKIaJ B
CUCTEeMY 3HaHHIA 00 okpyxkaromeM Mupe. OHa pacKpbIBa€T POJIb HAYKU B SKOHOMHYECKOM U KYJIBTYPHOM
pa3BUTUHU O0IIECTBA, CIIOCOOCTBYET (hOPMUPOBAHUIO COBPEMEHHOTI'O HAYYHOI'O MUPOBO33pEHUS. SIBIISSICH
OCHOBOI Hay4HO-TEXHUYECKOTO Mporpecca, Gu3nKa MOKa3bIBaeT I'YMAHUCTUYECKYIO CYIIIHOCTh HAayYHBIX
3HAHUU, MOJYEPKUBACT UX HPABCTBEHHYIO IIEHHOCTh, ()OPMHUPYET TBOPUYECKHUE CIIOCOOHOCTU YYaIUXCS.
I'ymanuTapHOE 3HaUYeHUE (PU3UKU COCTOUT B TOM, YTO OHA BOOPY)KAET 00yUAIOMIETOCs HAYYHBIM METOIOM
MO3HAHMSI, TO3BOJISIIOIIMM IOJIy4aTh 00BEKTUBHBIE 3HAHUS 00 OKPYXKAIOUIEM MHpE.

Jannas mporpamMma pa3zpaboTaHa Ha OCHOBE MPOTPaMM:

i «Dwusukay (pazpadorumku: Jleyxuna W.I'., I'etmanckuii A.A., KosznoB C.A., memaroru
Hentpa «llouck» - CraBponos, 2016r.);

. «30pannbie  Bompochl  ¢usukm»  (paspabotumk  M.A.  CrpokoBa, memaror
nonojHuTeapHOTo oOpaszoBanus ' BOY Illkona Ne 46 - Mocksa, 2016r.);

i «Duzuka g Bcex» (pazpaborumk [oppkoBa ['.K., memaror nOMONHUTENTHEHOTO

obpazoBanus ['bOY Illkona Ne 1454 - Mocksa, 2016r.).

HamnpasneHHOCTh IpOrpamMmsl

[IporpaMMa BHEYypOYHOH [€ATEIbHOCTH €CTECTBEHHO-HAYYHOH HAmpaBiICHHOCTH «DU3UKYM»
(manee IIporpamma) MMeeT €CTECTBEHHOHAYYHYIO HANPaBIEHHOCTh, B CBSI3H C 3THM PAacCMAaTPHUBAIOTCS
TPH aKTYaJIbHBIX aCMEKTa U3YUCHUS:

. TEOPETHUUECKHUI: COJIEp)KaHUE MPOTPAMMbl PAacCCMATPUBACTCS KaK CPEACTBO OBJAJCHUS
KOHKPETHBIMU (DU3MUECKUMU 3HAHUSIMH U YMEHUSIMHU, HEOOXOIMMBIMU IS IPUMEHEHHS B TPAKTHUECKOMN
NESATETbHOCTH M JIJISl U3YYCHUS] CMEKHBIX JUCITUTUINH;

. IPUKIAHON: COJEp)KaHUE TMpOorpamMMbl paccMaTpUBAETCs KaK CpEACTBO IMO3HAHMUS
OKpPY’KAalOIIero MHUpPA, € IOMOILIBIO KOTOPOrO OCYIIECTBISIETCS HAyYHO-TEXHHUYECKUI mporpecc Hu
Pa3BUTHE MHOTUX CMEKHBIX JAUCLUILINH;

* 001Ie00pa3oBaTeIbHbI: COAEpIKaHUE IPOrpaMMbl PACCMATPUBAETCA KaK CPENICTBO
pPa3BUTHS OCHOBHBIX ITO3HABATENIBHBIX IIPOLIECCOB, YMEHUS aAHAIM3UPOBAaTh, BBIABIATH CYIIHOCTH U
OTHOILEHMsI, pa3pabaThIBaTh IUIAHBI ACUCTBUI M JesaTh JIOTMYECKHE BBIBOJbI, ONMMPAsCh Ha TaKue
JUCIUIUIMHBL, KaK MaTeMaTuka, Gu3nka, XuMusl.

AKTYaJIbHOCTH IPOIPaMMbI

AKTyalbHOCTh MpOTpaMMbl OOYCIIOBJI€HAa TE€M, 4YTO B HAcTosIlee BpeMsi B 0OIlecTBe
MOBBIIIEH HHTEpPEC K ECTECTBEHHBIM HaykaM. MHOIMe acleKTbl COBPEMEHHOM JKM3HU - HAy4YHO-
TEXHUYECKUH IIPOrpecc, aBTOMATU3alMs MMPOU3BOJICTBA, OCBOEHNE KOCMUYECKOIO MPOCTPAHCTBA U T.A.,
HEMBICIIUMBI 0e3 ycrexoB B obnmactu (usuku. Pusuka - 3TO OCHOBAa TEXHHUYECKUX HAyK. 3HaHMS IO
(bu3KKe SBIAIOTCS HaYaJIbHOM 0a30M AJI U3Y4YEHHUs ClIeHUaIbHBIX MPO(ECCHOHATBHBIX JUCIUILINH.

®u3nka SBIAETCS MOIIHBIM OpPYAMEM pa3BUTUS MHTEIUIEKTYaJIbHBIX M TBOPYECKHX
criocoOHOCTeH oOydarouxcs, opMUPYET Y HUX MpeACTaBIeHUE 00 OKpYXKarollleM MaTepuaibHOM MHpE,
MIOKa3bIBACT T'YMAaHUCTUYECKYIO CYIIIHOCTh HAYYHBIX 3HAHUM, TOJUYEPKUBAECT UX HPABCTBEHHYIO LIECHHOCTb,
3HAKOMUT € (PU3UYECKUMHU OCHOBAMHU COBPEMEHHOI'O IIPOM3BOJICTBA U TEXHUKH.

[Tenarornueckast nenecoodbpazHocts IlporpamMMel cocrouT B TOM, 4TO B Ipolrecce e
peanu3aluy, oO0ydarouIrecs OBJA/JEBAIOT TEOPETHUECKUMH 3HAHUSMH OCHOBHBIX IMOHATUH M 3aKOHOB
Gbu3MKY, YMEHUSIMH peliaTh (pU3NYECKUe 3a/Ja4d Pa3HOTO YPOBHS CIOKHOCTH, HaBBIKAMU MPOBEICHUS
(U3NUECKUX FIKCIIEPUMEHTOB M aHAJIN3a UX PE3YJIbTAaTOB.

Hogu3sna Ilporpammel

[TporpamMmoii mpeaycMOTpEeHbI HOBbIE METOJMKH MPENoJaBaHus, B TOM YHCIe - THOpUIHOE
oOyueHue; 0OydYeHME C HCIOJIb30BAHMEM KOMIBIOTEPHBIX  TEXHOJOTHM, HOBOBBEIEHUI B
MaTeMaTHYeCKOM 4YacTH Kypca, yYUTHIBAIOIIME TpeOOBaHUS, NMPEAbSABIsEMbIe OTACIbHBIMH pa3/ieaMH
(bu3KKY, OJIMMITHAZAMH IIKOJIBHUKOB U KOHKYPCAaMHU PAa3JIMYHBIX YPOBHEH.

B Ilporpamme mnpeaycMOTpPEHO 3HAUUTENBHOE YBEIMUYEHHE AKTUBHBIX (opM paboTHI,
HAIpPaBJIEHHBIX HE TOJHKO Ha BOBJIEYEHHE OOYYaIOIIMUXCS B HAyYHOUCCIIEOBATEIbCKYIO I€ATEIbHOCTD U
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oOecrnieueHre MOHUMAaHU UMU (PU3MUYECKUX OCHOB OKPY)KAIOIIETr0 MUpa, HO U Ha MPUOOPETEHHE HaBbIKOB
¥ YMEHHMI CaMOCTOSITEIIbHO UCKAaTh HOBYIO HH(OPMAIIMIO M pa3IMYHbIE MyTH pelIeHNus (PU3NIECKUX 3a/1a4
Pa3HOI0 YPOBHSI CIIOKHOCTH.

HNannass Ilporpamma HCHONB3YyEeT CUCTEMY B3aUMOCBSI3aHHBIX 3aHSTUN, BBICTPOCHHBIX B
JIOTUYECKOW IOCJIEIOBATEIbHOCTY M HANpPaBJICHHBIX Ha AaKTUBU3ALMIO [03HABATEIbHOU cepsl
00y4aromuxcst TMOCPEACTBOM TPUMEHEHHUSI PAa3HOOOPA3HBIX IEAArOTHYECKUX TEXHOJIOTHH Hu  (Gopm
paboThl, THTETPUPYIOIIUX PAa3HbIC BUABI ACSITEILHOCTH.

[Tpu peanuzanuu [IporpaMMel UCTIONB3yETCSl TEXHOIOTHS KPYITHOOIOUHON ToJauu MH(OpMaIIH
U TIOTPY>KEHUSI B IIPEIMET C MOCIEAYIOIIEH CaMOCTOsITeNIbHOM MPOPabOTKOW OCHOBHBIX BOIIPOCOB (PU3UKH
yTEM BBITIOJIHEHUS! KOHTPOJIBHBIX pabOT, TECTOB, OTBETOB Ha BOIPOCHI.

1.2. Heas, 3agauu

Iesnp mporpamMmsbl: mpuoOpeTeHre 3HaHUH M0 (PU3UKE C UCTIOIb30BaHUEM Pa3IMYHBIX HCTOYHUKOB
UH(POPMALIUU M COBPEMEHHBIX HH(POPMAITMOHHBIX

TEXHOJIOTUH, pa3BUTHE WHTEIUIEKTYallbHBIX M TBOPYECKHUX CIIOCOOHOCTEH oO0ydaromuxcs,
BOCIIUTaHHE JIMYHOCTH, TOTOBOM K PEIICHHIO 33]1a4, KOTOPHIE CTABUT HAYYHO-TEXHHUYECKHI ITporpecc.

3anauu [Iporpammsi:

Oobyuawomme:

- OBJaJieHue MeTogamMM U (GOpMHpOBaHME YMEHMH  pewatb  (usnueckue U
IKCIEPUMEHTAIBHBIE 33[]a4i, B TOM YHCJIE W TOBBIIICHHOTO YPOBHS CJIOXHOCTH Ha OCHOBE TITyOOKHX
3HAaHUI MaTeMaTUKU U PU3NUECKUX 3aKOHOMEPHOCTEH;

- pacuiMpeHre W yrIyOJeHMe IpPEACTaBICHMH O  BO3MOXKHOCTAX  (PU3HUECKOTrO
MHUPOBO33PEHUS TPHU ONHCAHUY SIBICHUH U TPOILIECCOB OKPYKAIOLIETO MUPA;

- dbopMHpOBaHHE YMEHHUI NpenCcTaBlIATh MHPOPMALMIO B BUJE TaOiul, rpadukoB, CXeM,
UCTIONB3YS TIPU 3TOM KOMIIBIOTEpHBIE IIPOTPAMMBI U CPEJICTBA ceTH VIHTepHET;

- (opMHpOBaHNE HABBIKOB ITyOIMYHOTO BBICTYIIJICHHS.

PasBuBarommue:

- ¢dbopmupoBanre (HU3NYECKOTO U MATEMAaTHIECKOTO MBIIIUICHHS, HAIIPABJICHHOTO HA aHAJIN3
U ONMCAaHUE MPUPOIHBIX MPOLIECCOB U SBJICHHIA;

- pa3BUTHE CIIOCOOHOCTEW CaMOCTOSATENBHO MPUOOPETaTh M MPUMEHATh 3HAHUS, YMEHHS H
HaBBIKH;

- pa3BuTHE crocoOHocTel 3¢ ¢eKTUBHON padoThl B YCIOBUSAX OrpaHUYEHHUH (Bpewms,
OTBOJIMMOE Ha pEIIeHHE 3a/1a9 OJIMMITHAIbI, PECYPCHI Ta00paTOPHH MTPH BHITTOJIHEHUH YKCIIEPUMEHTA);

- pa3BuTHE yMeHUH 3(P(PEKTHUBHOTO MCIOJIB30BaHUS (DU3NYECKHX 3aKOHOB B y4yeOHOW u
MMOBCEAHEBHOM IEATEIHLHOCTH,

- ¢dbopMEpoBaHUE CIIOCOOHOCTEW BBIIBUTATH M JTOKA3bIBATh TUIIOTE3bI SKCIIEPUMEHTATHHBIM
nyTeM, pa3pabaTbiBaTh CTPATETHIO PEIIEeHHs 33]ad, IMPOTHO3MPOBATH Pe3yJbTaThl CBOCH AEATENbHOCTH,
aHAJTM3UPOBATh W HAXOJIUTh PAIllHOHAIFHBIE CIIOCOOBI PEHICHUs 3a7adyll IyTeM JETalIn3allii, CO3aHHOM
MaTeMaTHYeCKOW U PU3NIECKON MOJIeNH;

- dbopMupoBaHHEe HaBBIKA PE(PIICKCUBHOW IEATEIHHOCTH 3a CYET CHCTEMHOW pabOTHI 1O
MOUCKY M YCTPaHEHUIO OMMOOK B pEIICHHM 33/a4, B TOM YHMCIIE MOBBIIIEHHOTO YPOBHS CIOXHOCTH, a
TaKXe 0 PacyeTy IMOTPEITHOCTEH MOCTaBJICHHOTO YKCIIEPUMEHTA.

BocnurarejbHbie:

(dbopMUpOBaHHE CTOCOOHOCTH K CaMOaHAIN3y U KPUTHUECKOMY MBIIIIEHUIO;

- BOCIIUTAaHWE Ka4deCTB JIMYHOCTH, OOECICUMBAIOMINX COIHMAJIbHYI0 MOOMIBHOCTH,
CMOCOOHOCTh MPUHUMATh CAMOCTOSATENbHbIE PEIICHHS;

- (dbopMHpOBaHHE KavyeCTB MBIIUICHHUS, HEOOXOAWMBIX ISl aganTallid B COBPEMEHHOM
UH(POPMALIMOHHOM OOIIECTBE;

- BOCIIUTaHHE YOEXKJIEHHOCTH B BO3MOXKHOCTH TIO3HaHMA 3aKOHOB MPHUPOIBI U
UCTIOJIB30BaHUS TOCTH)KEHUH (pU3HMKH Ha OJiaro pa3BUTHS YEOBEYECKOW IMMBHIIM3AINN; HEOOXOIUMOCTH

4



COTPYJIHUYECTBA B MPOIECCE COBMECTHOTO BBIMIOJHEHUS 3a[a4, YBaXHUTEJIbHOTO OTHOIICHUS K MHEHUIO
OTIMOHEHTA MPU 00CYKIEHUU TPOOJIEM €CTECTBEHHO-HAYYHOTO COJEPIKAHUS; TOTOBHOCTA K MOPAJIBHO -
STHUYECKON OIIEHKE HCIIOJIb30BAHUS HAYYHBIX JOCTH)KEHUN, UYyBCTBA OTBETCTBEHHOCTH 3a 3alIUTY
OKpYKarollEeH Cpeibl;

- pa3BUTHE UHTEpeca K HAyYHO-UCCIIEJ0BATEIbCKOMN 1eATeIbHOCTH.

1.3.Coaep:xaHue NporpaMmsbI
Y4eOHblii (TeMaTH4eCKHIl) IJIaH

Ne HaumenoBanme pa3naeJa, KonnuecTBo yacos Dopmbl
n/n TEeMbI Bceero | Teopus | IIpaktuka arrecTanuu/
KOHTPOJIS
BBoaHoOe 3aHATHE 1 1
Pa3nen 1. MatemaTuka B pU3H4eCKHX 18 4 14
npoueccax
1.1. BekTopbl 1 1eicTBUS HAJ 4 1 3 KoHTposbHBIN TECT
HUMU
1.2. KBagparuunas 4 1 3 Kontposnbnblii TECT
byHKIMSA
1.3. Pemenune CUCTEM 6 1 ) KoHnTponbHblii TECT
anredpanvyecknux ypaBHEHUH
1.4. Tpuronomerpust 4 1 3 KoHTpoubHBI TECT
Paspnen 2. Mexanuka 24 5 19 KoHtposnbhblii TECT
2.1, KunemaTtuka 8 2 6 KoHTposbHBIN TECT
2.2. Junamuka 10 2 8 KoHTposbHBIN TECT
2.3. 3aKOHBI COXpaHEHUs 6 1 ) KoHnTponbHbIi TECT
Pa3nen 3. Moaekyasipuasi pusuka 13 3 10
3.1 MounekynsipHO - KHHETHYeCcKast 8 2 6 KoHTponbHbIi TECT
TEOpHs
3.2. T epmonuHamuka 5 1 4 KoHTponbHbIi TECT
Paznen 4. daekrpoamHaMmnka 15 4 11
4.1. DneKTpuuecKoe moje 7 2 ) KoHTposbHsIi TECT
4.2. 3aKOHBI IOCTOSITHHOTO TOKa 8 2 6 KoHTponbHbIi TECT
Hrorosoe 3ansitue 1 1 KonTponbHas
pabora
Bcero 72 17 55

Coaepxanue IIporpamMmmsl

Beenenue

Beenenue B mporpamMmmy. MHCTpyKTax 10 TEXHUKE OE30MACHOCTH.

Pazgen 1. Maremartuka B pusnyeckux mpoiieccax

YpoBeHb TpeAbABICHHUA Marepuana oOecreyrBaeT Y4YallUMCS BO3MOXKHOCTb  CTPOUTH
MaTeMaTU4ecKue MOJeNu (QU3UYECKHX MPOLECCOB, a TaKKe IOJIy4aTb HEOOXOAMMbIE 3HAYEHUs U
3aBUCUMOCTH (DU3MYECKHX BEJIMYMH, MOCPEICTBOM DELICHHS Pa3IMYHBIX ypaBHEHUH, HEPaBEHCTB M
aHayM3a rpa@uKoB.



OO6yuatomuecst OyayT 3HATh:
- OCHOBHBIE CBOWMCTBA BEKTOPOB U JEHUCTBUS HAJl HUMHU;

- OCHOBHBIE THUIIBI (YHKIMOHAJIBHBIX 3aBUCUMOCTEH, TIpadukoB QYHKIUHA H crocoOoB
npeoOpa3oBaHus rpaduKoB;

- CIIOCOOBI HaXOX/IEHUs KOpHEW KBAaJIpaTHOIO YpPaBHEHMs, PEIIECHUS KBAaJIPATHBIX HEPABEHCTB,
teopeMy Buera;

- OCHOBHBIC METOJIbI PEUICHUS CUCTEM alTreOpandeckux ypaBHEHHIA;

- OCHOBHBIC COOTHOIICHHS B TPEYrOJbHUKE M TPUTOHOMETPUYECKHE TOXIECTBa, (HOPMYIIbI
IPUBEJCHUS U 3HAUCHHsI TPUTOHOMETPUUYECKUX (YHKLUHI ISl pa3IMYHbIX YIJIOB.

OOyuaromuecs OyayT YMETh:

- M300paxkaTh BEKTOPbl Ha 4YepTeke, HAXOIUTb MX I'€OMETPHUECKYI0 CyMMYy Ipaduyeckud Hu
AQHAJIMTUYECKU;

- IIPOELMPOBATH BEKTOP HA 3aIaHHOE HAIIPaBJICHUE, HAXOJUTh BEJIUYMHY IIPOCKIIUN BEKTOPA;

- ONPENENATH YroJl MEeXAY ABYMs IIPOU3BOJIbHBIMHA BEKTOPAMHY;

- pemiath cuUcTeMbl anredpandeckux ypaBHeHui meronom ["aycca u meronom Kpamepa;

- 4YUTaTh M CTPOUTH TpadUKd JUHEWHOW, KBaJPAaTUYHOH, OOpPAaTHO MPOMOPIHOHAIEHON
3aBHCUMOCTEH, JorapupmMuyecKoi 1 nokazaTesbHOW QyHKINN, TPUTOHOMETPUUECKUX (DYHKIIMMH;

- HaxXxoJuTh BEpLIMHY Napaboibl U €€ KOPHM, TOYKU IepecedeHus C¢ rpapukoM JMHEHHOU
3aBUCHMOCTH;

- HaxoIUTh CTOPOHBI U YIJIBI B NPSMOYIOJbHOM M IIPOU3BOJBHOM TPEYTOJIBHUKE, MPUMEHSS
teopemy [Iudaropa u reopemy KOCHHYCOB.

@DopMBI 3aHATHHN, UCTIOIB3YyEMbIE TIPU U3YYEHUHN JAHHOIO pas3jena:

- JIEKIIMOHHAs;

- IPAKTUKYM II0 PELICHHUIO 3a/a4;

- nabopaTtopHas pabora;

- UHAMBHJYyalbHas paboTa;

- rpymnmnoBas pabora;

- HUHJIUBUJYyaJbHasl KOHCYJIbTALINS;

- IpyINIoBas KOHCYJIbTALNS;

- KOHTPOJIbHBIH TECT.

Tema 1.1. BekTopsl 1 1eCTBUS HAJ HUMHU

Teopus. Tlonstue BekTopa, U300paxkeHue BekTopa. JleiicTBus Hajx BekTopamu. [|JinHa U MpoeKLus
BekTopa. CKallIpHOE MPOM3BEICHHE BEKTOPOB M €0 CBOMCTBA. YTOJ MEXIy BekTopamu. [Ipumenenue
CKaJIIPHOT'O IPOM3BEIEHUS BEKTOPOB K PELICHUIO (PM3NYECKUX 3a/1a4.

Ilpakmuka. PemeHne 3agad Ha HAXO0XKJACHHE CYMMBI, Pa3HOCTH, IIPOU3BEICHUS BEKTOPOB.
HaxoxxJeHune ckajasipHOro NMpOW3BEJEHHsS BEKTOPOB M yria MeXAy BekTopamu. Pemenue ¢uzndeckux
3a/1a4, COJIep KaIlNX BEKTOPHBIE BEIIMYHHBI.

Tema 1.2. KBagpaTuunas GyHKIUSA

Teopus. Iloustue pynkuuu, cBoiictBa pynkunu. KBagparuunas GyHKIus, ee CBONCTBA U rpaduK.
[Toctpoenue rpaduka KBagpaTUUHON (PYHKIIMH MPH IOMOIIM 3JI€MEHTapHBIX MpeodpazoBaHuid. I'padux
KBaJpaTUUHON QyHKUMU ¢ MonyneM. KBaapaTHbIl TpexusieH U ero KopHH. Pa3nolkeHue KBaJIpaTHOTO
TpexwieHa Ha MHoxuTenu. KBazpatHoe ypaBHeHHe. Popmyna KOpPHEHW KBaJApaTHOTO YPAaBHEHMSL.
3aBUCUMOCTh KOpHEW OT JuckpuMmuHaHTa. Popmyinbl Buera. PacronoskeHne KOpHEW KBaJpaTHOTO
TpexuieHa. KBajgpaTHoe HepaBeHCTBO. ['paduueckuii MeTo1 penieHns KBaJIpaTHOro HepaBeHCTBa. MeTos
WHTEPBAJIOB.

Ilpakmuxa. VccnenoBanue CBOWCTB KBagpaTuuHoW ¢dynkuuu. [loctpoenue rpaduxos
KBaJpaTUuHON QyHKIMU. Perienne kBaipaTHbIX YPaBHEHUI U HEPABEHCTB.

Tema 1.3. Pemenue cuctem anreOpanyeckux ypaBHEHUI

Teopus. AnreGpamveckoe ypaBHeHue. OOmacth ompeneneHusi ypaBHeHus. Merox ['aycca u
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Kpamepa. Ilenbie pannonansHbie ypaBHeHUS. [[poOHO panoHanbHbie ypaBHeHUsA. CHUCTEMBbl YpaBHCHUM.
Uppanmonaiibable ypaBHEHHUS U UX CUCTEMbI. Y PaBHEHUS C MOAYJIEM U UX CUCTEMBI.

IIpaxmuxa. Penienue cuctem aaredpanyecKux ypaBHEHHH pa3iMuHbIMU METOIaMHU.

Tema 1.4. Tpuronomerpus

Teopua.  Tpuronomerpuueckue  (QyHKUMHM  4uciIOBOro  aprymenta  [IpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIpaKeHHH. CBOHCTBA TPUTOHOMETPUYECKHX (YHKUIUN: TEPUOIUYHOCTS,
YETHOCTh, HEYETHOCTh, HETIPEPHIBHOCTb.

Ilpakmuxa. Pemenue 3a1ad Ha CBOMCTBAa TPUTOHOMETPUYECKUX (YHKIIUH.

Paznen 2. Mexanuka

YpoBeHb MpeabsBICHUS MaTepualia 00ecIeYnBaeT YYalulMMCs YMEHUE peIIaTh 3a/1a4d BBICOKOTO
U TIOBBIIICHHOTO YPOBHS CJIOKHOCTH W AKCHEPUMEHTAIbHO IPOBEPSITh OCHOBHBIE 3aKOHOMEPHOCTHU
MEXaHUKH.

OO6yuatomuecs OyayT 3HATh:

- OCHOBHBIE IOHATHS MEXAHUKU: MaTepHUajbHasi TOYKA, OTHOCUTEIBbHOCTh MEXAHUUYECKOTO
JIBUKEHHS, MyTh, MEepEMEIleHne, MTHOBEHHAss CKOPOCThb, YCKOpPEHHE, Macca, MHEPTHOCTh, cuiia (Cuia
TSOKECTH, CWJIa YIPYrocTW, CHJla TPEHHUs), BEC, HEBECOMOCTb, MMIIYJIbC, HWHEpLUHUAIbHAS U
HEUHeplLranbHas CUCTeMa 0TcueTa, padoTa CUJIbl, MOTCHIHMAIbHAS U KHHETUYECKasl SHEPTusl, aMIUIUTY/a,
NepUoJ, 4acToTa, UHEPILHs, MOMEHT UHEPILIHH;

- OCHOBHBIE 3aKOHbl MEXaHUKHU: 3aKOHbl HbBIOTOHA, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOH
I'yka, 3akon Kynona-AMOHTOHa, 3aKOH COXpaHEHMsI UMITYJIbCa, 3aKOH COXPAHEHUS MOMEHTA MMITYJIbCa,
3aKOH COXPaHEHUsI U MPEBPALLICHUS SHEPTUH;

- OCHOBHBIC TMPUHIMUIBl MEXAaHUKH: MPUHIMUI OTHOCUTEIBHOCTH [l anuies, NpUHIUI
HE3aBUCUMOCTH JBUKCHUH, IPUHIIUIT COOTBETCTBUS,

- BO3MOXXHOCTH TPUMEHEHHS MEXaHUKU: JBH)KCHHE HWCKYCCTBEHHBIX CITYTHUKOB IO
JNEHCTBUEM CHIIBI TSKECTH, OAJUIMCTUYECKOE ABM)KEHHE, PEaKTUBHOE IBU)KEHHE, YCTPOICTBO paKeThl,
KII/] MamuHe 1 MEXaHW3MOB, ITOBEMHAS CUJIA KPbLla CaMOJIETa;

- OCHOBHBIE U3MEPUTEIbHBIC TPUOOPHI U METO/IbI BBIYMCIICHUS MTOTPEIIHOCTEH U3MEPEHUN B
MEXaHHUKE;

- METO/Ibl PEIICHUS] OJTUMITMAIHBIX 3a/1a4 IO MEXAHHUKE.

Obyuaromuecs 0yayT yMeTb:

- IIPABWJIBHO OIUCHIBATh M OOBSCHATH OCHOBHBIE MEXAaHWYECKHE SIBJICHMS M TMPOLECCHI,
JaBaTh TOYHbIEC OMPEIETIECHUS OCHOBHBIX MOHATUN MEXaHUKH;

- n3o0paxkaTb Ha YepTe)KEe NpPHU PEIICHUWU 3a7ad HamlpaBlIeHUS BEKTOPOB CKOPOCTH,
YCKOPEHHUSI, CHJIbI, UMITYJIbCA TEJIA;

- pelmaTre 3aJaud Ha OIpPENEICHHE CKOPOCTH, YCKOPEHMs, IYTH M IEPEMEIICHUs IIpU
Pa3IUYHBIX BUJAX JBUKEHHS, CKOPOCTU M YCKOPEHHUS MPH IBUKEHUH TeJIa 110 OKPYKHOCTH C TOCTOSIHHOM
M0 MOJYJI0 CKOPOCTBIO, MAacChl, CHJIbI, UMITyNbca, paboThl, MolHocTH, »Heprun, KIIJ, yckopenus
CBOOOJHOIO NaJACHUS 110 MepUoy KojJeOaHui MasTHUKA U JIp.;

- pacCUMTBIBATH TOPMO3HOM NyTh, CHJIbI, JEHCTBYIOLIME HA TEJNO, MABWXKYIIEeCi C
YCKOPEHUEM, OIPENENATh CKOPOCTh PAKEThI, UCIOJIB30BaTh KJIIACCUUYECKHM 3aKOH CIOXKEHHS] CKOPOCTEH, a
TaKxe 3aKoHbl Hbl0TOHA, BCEMUPHOIO TATOTEHUS, COXPAHEHUSI UMITYJIbCa, MOMEHTA UMITYJIbCA, SHEPTUH
U p.;

- YUTATh U CTPOUTH TpauKH, BHIpAKAIONINE 3aBUCUMOCTh KMHEMATHYECKHUX BEITUYUH OT
BPEMEHH TPU PABHOMEPHOM, PaBHOYCKOPEHHOM U KOJeOaTEIbHOM ABMKEHUSAX, CHIIbI YIPYTOCTH MpU
nedhopmaruu u ap.;

- U3MEpSATh W BBIYHCIATh (PU3MYECKHE BEIHYMHBI: BpEeMs, PACCTOSHHE, CKOPOCTh,
YCKOpPEHHE, MacCy, CHIY, JKECTKOCTh, KOAX(D(HUIIMEHT TpeHus, UMMyibC, padbory, MomHocTh, KII/]
MEXaHU3MOB, IEPUOJ] KoJIeOaHUI MasTHHKA, YCKOPEHUE CBOOOIHOTO MaJICHHUS;

- JienaTh BBIBOJBI 00 M3MEHEHHH (pU3MUYecKHX mapamMeTpoB U XoAa (pu3Myeckoro mporecca
U3 aHanu3a rpauKoB, YpaBHEHUI U HEPABEHCTB;



- MOJIb30BATHCS ¢buznueckuMu npubopamu: MHUKPOMETPOM, CEKYHJIOMEPOM,
U3MEPUTENbHBIM [IUIUHAPOM, BeCaMH, TPUOOMETPOM, TIOJIBUKHBIM U HETIOABUKHBIM OJIOKOM U Jp.;

- pe€maTte 3aaa4d BBICOKOI'O M IIOBBIIICHHOI'O YPOBHA CIIOXKHOCTH II0 MEXAaHHUKE H
OJIMMITMAIHBIC 3aJa4H.
(DOpMBI SaHHTHﬁ, HCITOJIB3YEMBIC ITPU U3YUCHUHU JAHHOI'O pa3acia:

- JICKI[MOHHAS;

- UHAWBUIyaJbHas paboTa;

- rpymnmnoBas pabora;

- WMHIUBH[YyaJbHasl KOHCYJIbTALHS;
- IpYIIOBas KOHCYJIbTAIHS,

- UTOTOBBIM TECT.

Tema 2.1. Kunemaruka

Teopus. llpaMmonuHelHHOE PpaBHOMEPHOE M  PAaBHOYCKOPEHHOE  JBHWKeHHE. [IpumHImn
oTHOcuTeNnbHOCTH ["anunes. OTHocUTenbHOE ABMXKEHHE. Teopema ciiokeHus CKopocTel. [IBuxxeHue Tena,
OpOIIEHHOTO MO/ YyIJIOM K ropu3oHTy. KpuBonuHeitHoe nBmwkeHue. JIBuxKeHue MaTepUaibHONW TOYKH T10
OKPYKHOCTH C TIIOCTOSHHOM CKOpPOCTbIO. (OCHOBHBIE XapaKTEPUCTHUKU BPALLATEIBHOIO ABH)KCHHUS
(LLEHTPOCTPEMUTENILHOE YCKOpEHHE, IEepHOJ, YacToTa, YyrjioBoe mnepemelneHue). KonebartenbHoe
JBIDKEHUE MaTepualbHOW Touku. KuHemaTHueckue XapaKTepUCTHKH KoJe0aTeabHOIo JIBUKEHUS,
rpaduKd  U3MEHEHHS OSTHX [apaMeTpoOB C TEYCHHWEM BPEMEHH. AHAJIOTMU BpallaTeIbHOTO |
K0J1e0aTeIbHOTO IBUKEHUH.

IIpakmuka. Pemenue 3a1a4 Ha BBIYMCIICHHE KMHEMAaTHYECKUX I1APaMETPOB IIPU PAaBHOMEPHOM U
PaBHOYCKOPEHHOM [BW)KCHHMM, A TAKXE IPU JBWKEHUM MAaTEPUAIbHOW TOYKM IO OKPYXKHOCTU U
KoJIeOaTenbHOM JIBMKCHHMU. HaxoxaeHue cpemHeil CKOpOCTH TpU HEpaBHOMEPHOM JIBUKCHUHU.
Bbluncienne MrHOBEHHBIX 3HAU€HMH KHHEMAaTHYECKUX IapaMeTpOB KOJEOATEeNbHOIO JIBUKEHMS.
[Moctpoenne rpadukoB 3aBHCHMOCTEH KHHEMAaTHYECKHX IapaMETPOB OT BPEMEHH M AaHAJIH3 AITHX
rpaduKOB JUIsl pa3iIMyYHbIX BUJOB JBM)KEHUS MaTE€pUAlbHON TOUKU. BpluMCIeHHE CKOPOCTH, NalbHOCTH,
BBICOTHI [T0/Ib€MA M BPEMEHU T10JIeTa Teja, OPOIIEHHOT O IO/ YIJIOM K TOPU30HTY.

Tema 2.2. Jlunamuka

Teopus. OCHOBHBIE TOHATUS JUHAMHKU MaTepuaibHOW TOUYKHM (IJIOTHOCTb, Macca, CHUIIA).
WHeprnaneHble 1 HEMHEpIHATIbHbIE CUCTeMbl oTcueTa. 3akoHbl HetoTtoHa. [Ipsimast u oOpaTHas 3amauu
MeXaHUKH. Buabl cun (ynpyroctu, TpeHus, CONpOTUBIEHUS). 3aKOH BcemupHOro TiAroteHus. 3aKOHbBI
Kemnnepa. Kocmuueckue ckopoctu. J[BUykeHuE Tea MO HAKJIOHHOM IUIOCKOCTH. TpeHue, 3akoH Kyiona-
AMoHTOHa. Yrnpyrocts u aedopmanuu, 3akoH ['yka. /lunamuka BpamarenbHOro ABMkKeHHA. OCHOBHOM
3aKOH BpAIAaTeNIbHOTO IBMXKEHUS. MOMEHT nHepuuu. OCHOBHBIE MOHATHUS CTATUKU (MOMEHT CHJIBI, TUIEYO
CWJIbI, TOYKa ONOpBI, LEHTP BpauleHus). Buasl paBHOBecuil Tena (ycToiluMBOE€, HEYCTOMUYMBOE,
6e3paznnuHoe). YCIOBUE paBHOBECHUS Tela, LIeHTp Macc. [laBieHue (TBepble Tena, )KUAKOCTH M rasbl).
3akon Ilackans u 3akoH Apxumena. YcioBHe TIaBaHus Tenl. JIMHaAMUKa KOJIeOATENTbHOTO JABUKEHUS
MaTepUaIbHON TOUKH.

Ilpaxkmuka. HaxoxieHHue IIIOTHOCTH TeJla U CpeHeN IIOTHOCTU cMecH (cruiaBa). Pemenue 3aga4d
Ha pacyeT pa3M4HoO poja cuil. Pemenue npsmoii 1 oOpaTHOM 3a/1a4l MEXaHUKHU JUIS IOCTYNATEIbHOTO U
BpallaTesIbHOrO JBMKEeHUSA. OnpeneneHne yCKOPEeHUs Tea MpU JBUKEHUU IO IEUCTBUEM HECKOJIbKHMX
cuil. [Toctpoenue n aHanu3 rpauKoOB 3aBUCUMOCTEH CHUJIBI TPEHUS, CUIIBI TSHDKECTH M CUJIBI YIIPYTOCTH OT
CYILIECTBEHHBIX ITAPAMETPOB MEXAHUUYECKON cHCTeMBbI. OnpeieIeHne MOMEHTOB MHEPIIMH TEJ PATUYHON
¢dopmbl. Belunciienue mapameTpoB MEXaHHYECKOH CHCTEMBI B YCIOBHM paBHOBecus. Pemienue 3anadu
TUAPOCTATUKH U ONIPENIEIIEHNE YCIIOBUN IIJIABAHUS TEIL.

Tema 2.3. 3akOHBI COXpaHEHUS

Teopusa. Nmnynbc Tenma. 3aKOH COXPAHEHUS HMMITYJIbCA. 3aMKHYTash CHCTeMa. PeakTuBHOE
JBHKEHHE. YCTPONCTBO pakeTbl. YpaBHeHue Memepckoro. @opmyna Lnonkosckoro. Mexanudeckas
pabora. MomHocTs. [loTeHunanbHas u KuHeTHyeckas sHeprus. KoHcepBaTHBHBIE M JUCCHUIIATHBHBIE
cuibl. Kunetnueckast 3Heprus Bpallarolerocs Tejaa. 3aKkoH COXpaHeHMs SHepruu B MexaHuke. [IpocTeie
mexaHusmbl U ux KIIJ. IlpeBpamienus sHepruun. MomeHT ummysbca. 3aKOH COXPAaHEHHS MOMEHTA
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nMItynbca. Kunernueckas sHeprus Bpallaronierocs TBepAoro Tena.

Ilpakmuka. OmnpeneneHue HMMMyJabca Tela M 3aMKHYTOW cucTeMbl Ted. [IpuMeHeHue 3akoHa
COXpPAaHEHHUs HUMITYJIbCA M BBIYUCICHUE KHHEMAaTHYECKHUX XapaKTEPUCTHK IJisl pEeajbHbIX CHUCTEM U
IIpoLEecCcoB (B3pbIB, yaap, CTOIKHOBEHME). PelieHue 3a1a4 Ha 3aKOH COXpPAHEHUS [TOJIHOM MEXaHUYECKOU
SHepruu. BrluncieHne MOTEHIUANIbHON SHEPruM Tejla B MOJIE TSHKECTH M YNpyro Ae(GopMHUpOBaHHOM
npyxunsl. Pacuer pabotei, momuoctu u KIIJ| pasnuunbix MexaHu3MoB. Brlumcienue mapameTpos
BpAaILlaTeIbHOTO JBUKEHHSI C IPUMEHEHHEM 3aKOHA COXpaHEHHS UMITyJibca. Pelienne KoMOMHUPOBAHHBIX
3a/1a4 Ha IPUMEHEHNE 3aKOHOB COXPAHECHUS B MEXaHUKE.

Paznen 3. Monekymnsapras ¢pusuka

YpoBeHb TpeABsABICHUS MaTephaja OOECIeYMBAET YYaAIIMMCS pellaTh 3a/a4d IOBBIIIEHHOTO
YPOBHSI CJOKHOCTM M HKCIEPUMEHTAJIBHO IPOBEPSITh OCHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJISIPHOMN
busuku.

OO6yuatomuecs OyayT 3HATh:

- OCHOBHBIC TOHSATHS MOJICKYJISIPHON (U3UKU: TEIJIOBOE [BUKECHHE YaCTHI[, MAacChl U
pa3Mepbl MOJIEKYIT; UCANIbHBIN ra3; N30TePMUUECKUN, H30XOPHBIHN, N300apHbIN U aarabaTHBIA MPOLECCHI;
OpOYHOBCKOE JABM)KEHUE; MOJISIPHAs TEIUIOEMKOCTh; TeMIeparypa (Mepa cpeiHed KHUHETUUECKON YHEPTUU
MOJIEKYJ); HEOOpPaTMMOCTh TEIUIOBBIX MPOIECCOB; KOJMYECTBO, TEIUIOTa, BHYTPEHHSS JSHEPTUs;
HACBIIICHHBIE W HEHACBIEHHBIE IIapbl; BIAXKHOCTH BO3AYyXa; AaHHU30TPONUS MOHOKPHUCTAJUIOB,
KpUCTAIIIMYECKHE U aMop(HbIe Tela; YIpYyrue U riacTuyeckue aedopmanuu;

- OCHOBHBIE 3aKOHBI MOJEKYJISAPHOW (DU3UKU: OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-
KMHETUYECKOW TeopuH, ypaBHeHHEe MenpeneeBa-KnanelipoHa, CBA3b MEXIy IlapaMeTpamMu COCTOSHUS
raza B M30Ipolieccax, MEpPBOE M BTOPOE HAuyajo TEPMOJMHAMHUKH, ypaBHeHHEe Maiiepa, ypaBHEHUE
IIyaccona;

- CYTh OCHOBOIOJIATalOIIUX OIBITOB MOJEKYJIsipHON ¢usuku: ombiToB lllTepHa, Ileppena,
Jlamepra, [Ixoyinsa, Menneneesa u Knaneiipona, [lapis, boitns u Mapuorra, ['eit-JIroccaka, Kapno u ap.

- BO3MOXXHOCTH TPUMEHEHHS MOJEKYIAPHOH (HU3UKU: HCHOJIb30BAHUE KPHUCTAIOB H
JpPYrUX MaTrepuajioB B TEXHUKE, TEIJIOBBIEC IBUTATENIN U UX IPUMEHEHUE HA TPAHCIOPTE, B YHEPIETUKE U
CEJIbCKOM XO3SIIICTBE, METO/1bI MPOPHIAKTUKN U OOPHOBI C 3aTpsA3HEHUEM OKPYKAIOIIEH Cpe/ibl;

- OCHOBHBIE U3MEPUTEIbHBIE TPHUOOPHI MOJIEKYIPHON (PU3HKH.

Obyuaromuecs 0yayT yMeTb:

- NPaBUIbHO OINHUCBHIBATE U OOBSACHATH OCHOBHBIE SIBJICHHMS M MPOLIECCHl MOJIEKYJISPHOMH
(Gu3KKH, 1aBaTh TOYHbIE ONPEIETICHHS] OCHOBHBIX MOHATHI TEPMOIUHAMUKY;

- n300paxkaTb Ha YEepTEX e 3aBUCUMOCTH OCHOBHBIX TEPMOJMHAMUYECKHX IapaMeTpPOB B
U30IIpoLieccax;

- pemaTh 3aJa4d Ha pacyeT KOJWYEeCTBA BELIECTBA, MOJIIPHOM MAacChl C HCIOJIb30BAHUEM
OCHOBHOTO ypPaBHEHHUs MOJIEKYJISIPHO-KMHETUYECKOM TEOpHMM Ta30B, YypaBHEHMs MeHneneesa-
Kianeiipona, cpenHell KMHETHYECKOW DHEPIUM XAOTUYECKOI'O JBMIKEHUS MOJIEKYJI M TEMIEpPATYpBHI,
MOBEPXHOCTHOT'O HATSYKEHUS JKUJIKOCTH U NTapaMeTPOB YIPYTHX CBOMCTB MAaTE€pPHAIIOB;

- paccuntbiBath KIIJ[ TeruioBwix aBurarenei, paOoTy rasza, BHYTPEHHIOIO SHEPIUI0 U
KOJIMYECTBO TEIUIOTHl B H30Mpoleccax M aauadaTHOM TIpollecceé Ha OCHOBE IEepBOro Hayaia
TEPMOJUHAMUKU;

- YUTaTh U aHAJIU3UPOBATh IpaUKH, BBIpaXKAIONIME CBSA3b MEXIY TEPMOJWHAMUYECKUMU
napamMeTpamMM U BBIYHMCIATH paboTy ¢ MOMOIIBIO TpadiKa 3aBUCUMOCTH JAAaBJICHUS OT 00beMa;

- OTpeNieNIATh AKCIEPHUMEHTAIIbHO MapaMeTphl COCTOSHUS rasa (Temmeparypy, o0beM U
JaBJICHHE), MOYJIb YIIPYTrOCTH MaTepuaia, Koa((GUIMEHT NOBEPXHOCTHOTO HATSKEHUS JKUIKOCTEH;

- MOJIb30BaThCsl (PU3NYECKUMHU NPUOOpaMU: MCHUXPOMETPOM, TUTPOMETPOM, TEPMOMETPOM,
MEH3YypKOH, MAHOMETPOM;

- pelaTh 3a/1a4i BHICOKOTO U MOBBIIMIEHHOTO YPOBHS CJI0KHOCTHU 10 MOJIEKYJISIPHOH (r3uke
Y OJIMMIIMA/IHbIE 3a/1a4H.

@OopMBI 3aHATHI, HCTIOIB3YEMBIE IIPU U3YUYEHHUH JTAaHHOTO pa3jena:
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- JIKIMOHHAS;

- UH/IMBUyalIbHAs paboTa;

- rpymmoBas padora;

- VH/IMBU/1yalIbHasl KOHCYJIbTALHS;
- IPYIIIOBAasi KOHCYJIbTAIINS;

- KOHTPOJIbHAsA paboTa;

Tema 3.1. MoJiekysipHO-KUHETHYECKAsT TEOPUS

Teopus. OCHOBHBIE IIOJIO)KEHHUS MOJIEKYJIIPHO-KUHETMUECKONH TEOpUHM M UX OIbITHBIE
obocHoBanuda. uddys3us u OpoyHOBCKOe ABHKeHUE. B3zanMopelicTBue aTOMOB M MOJIEKYJ BEIIECTBA.
Macca u pasmepsl Mousiekyid. [loctosHHas ABoragpo. JlMHaMu4yeckue M CTaTUCTHYECKHE
3aKOHOMEPHOCTH. BepoaTtHocTh coObiTHs. Mukpo- U Makpoomnucanue ¢usznueckux cuctem. CpeaHue
3HaYeHHUs (U3UYECKUX BeNIWYHMH. Pacrpenenenue Kak cHnoco0 3aJaHUsl COCTOSIHUS —CHCTEMBI.
Pacnpenenenne MakcBemmia u bonbivana. Onwit lltepna, Ileppena, Jlamepra. MpaeanbHbiii ras.
OcCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUM MJealbHOro ras3a. Temmeparypa u ee
u3MepeHre. AOCONIOTHBIN HYJIb TeMIepaTyphl. Y paBHEHHE COCTOSIHHS HAEaIbHOTO raza Kak CJe/ICTBUE
OCHOBHOTO YPAaBHEHMSI MOJIEKYJISIPHO-KMHETUYECKOH TEOPUM Tra30B M €ro YacTHbhIE CiIy4au Jyis
MOCTOSTHHOM TeMIIepaTypbl, IOCTOSIHHOTO 00beMa U MOCTOSHHOTO AaBiieHus. PeanbHble ra3pl. Y paBHEHHE
Ban-nep-Baansca. Cpenssist ;yinHa ¢cBOOOJHOTO TIpoOera. ArperaTHble COCTOSHUS B (Da30BbIC TIEPEXOIbI.
HaceiienHple 1 HEHACHIILIEHHBIE MApbl. 3ABUCUMOCTD JIaBJIICHUSI M IUIOTHOCTH HACBHIMIEHHOTO Mapa OT
TeMIEpaTypbl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS )KUJKOCTH OT JaBieHus. Kputuueckas tremmeparypa.
@dazoBble MEpexoAbl M AUarpamMma COCTOsIHUS BelecTBa. [Iporecchl KOHJIEHCAUMM W UCHAPEHUs B
npuposne U TexHuke. Brnaxnocts Bozayxa. Touka pocbl. Ilcuxpomerp. I'mrpomerp. CBoiicTBa
noBepxHoctu kujkocred. IloBepxHocTHas »sHeprus. lloBepxHocTHOe HaTskeHue. (CmauuMBaHUE.
Kamunnsipapie  siBienHusi.  CTpoeHHME KPUCTAJUIOB. AHM30TPONHs KpHCTALIOB. [lomuMopu3MbL.
MonokpucTamibl U noaukpuctamwibl. IIpocTpancTBeHHas pemierka. JnemeHTapHas suyelika. CuMMmerpus
kpuctamioB. JledexTsl B kpuctammiax. O0pa3oBaHHe KPUCTAJUIOB B MIPUPOJIC U MOYYCHUE UX B TEXHUKE.
CnocoObl yrpaBieHUs] MEXaHUYECKHMMH CBONCTBaAMH TBEpAbIX Ted. [loHATHE O KUAKUX KpUCTaIIax.
Amopdubie Tena. edbopmaruu. Hanpspkenume. MexaHuueckwe CBOMCTBA TBEPHABIX TeEN: YIPYTOCTh,
MPOYHOCTh, IUIACTUYHOCTb, XPYNKOCTh. Jluarpamma pactsokenus. (Co3gaHue MaTepualoB ¢
HEO0OXOAMMBIMH TEXHUYECKUMH CBOMCTBAMHU.

Ilpakmuka. PacyeT MUKPOCKONMYECKUX U MAKPOCKONMMYECKUX NapaMeTPOB pEalbHBIX CHUCTEM
(cKOpOCTh MOJIEKYJ, TEMIIepaTypa, J1aBJIeHHE, KOJTUYECTBO BEIIECTBA, YUCIO MoJieKyn). Pemenue 3aqau
Ha ypaBHeHue MeHeneeBa- Kianelipona u razoBsie 3akoHbl. [locTpoeHue rpadmkoB H30MPOILIECCOB U X
aHanu3. Beruncnenue mnapamerpoB kuAKocTed M TBepAbIx Ten  (Momyns IOnra, ymnmMHeHus
neOpMUPOBAHHOTO Tena, KOdPQPUIMEHTa MOBEPXHOCTHOTO HATSDKEHHWS, BIAKHOCTH BO3AyXa U 1p.).
Pemenne xayecTBEHHBIX M pPacueTHBIX 3a/lad Ha KaNWJUISIPHBIE SIBIEHUS M (Da30Bble MEPEXO/Ibl, aHATU3
(ba30BBIX AUArpamM.

Tema 3.2. TepmonnHaMuka

Teopus. TepMOAMHAMUYECKHUM TTOXO]] K U3YUEHUIO (PU3NUYECKHUX MTPOIIECCOB.

TepMmoauHaMHUuecKUe MapaMeTpbl COCTOsIHUA Tena. BHyTpeHHss sHeprus tena. IlepBoe Hauamno
TepMoauHamMuKu. TepmoauHamMudeckoe onucanre $azoBbIX NEPEXO0/I0B, aHATN3 (Ha30BbIX MPEBPALICHHM
C DHEPreTHYecKo Touku 3peHus. Pabora maeanpbHOro rasa mpu u3MeHeHMHM oObema. [Ipumenenue
MEPBOro Hayaua TEPMOJMHAMUKU K PA3IMYHBIM TEIUIOBBIM MPOIECCaM, COBEPIIAEMBIX HaJ UACaTbHBIM
razoM. AnuabaTHblil porecc. TenaoeMKocTH ra3oB MpU MOCTOSHHOM JaBJIEHUHN U MOCTOSITHHOM 00beMe.
TermoeMKoCTh TBEpABIX Ted. TermioBble MamuHbL. [IpUHIMN IE€MCTBUS TEIUIOBBIX ABUraTenel. [luki
Kapno. KIIJ] TerioBoro nBuraresns u MyTH €ro NoBbIlIeHUs. [[BUraTelb BHYTPEHHETO CTOPAHUS.

[TapoBast u ra3zoBas TypOuHBI. PeakTrBHBIC NBHUTATETN. XOJOAWIBHBIE MAIIUHBI. POJIb TEMIOBBIX
MalluH B Pa3BUTUM TEIUIOPHEPIETUKU U TpaHCHOpTa. TeruioBble MAIMHBI W OXpaHa MPHUPOAIBL.
OOparumbie U HeoOpaTHMBIE TMpoIrecchl. HeoOpaTMMOCTh TEIUIOBBIX TpoIlleccoB. BTopoil 3akoH
TEPMOJMHAMUKHU U €r0 CTATUCTUYECKHUI CMBICII.

Ilpakmuxa. Pacuer TepMOAMHAMHYECKHUX IapaMETPOB pEAJbHBIX CHUCTEM B PAa3IUYHBIX
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cocTosIHUAX. TepMoauHaMuuecKknii aHaau3 (a30BBIX MPEBpaIeHUH. DHEPreTHYECKUE COOTHOIICHUS TPH
ucrapeHun (KOHJEHCAllMu), IJIaBJIeHUM (KpUcTauiM3aluu) BellecTBa. lIpuMmeHeHue mnepBOoro Hauana
TEPMOJIMHAMUKHA K OIMCAaHUIO IPOLIECCOB HAJ HACAIBHBIM ra3oM, pacyeT NapaMmeTpoB rasa B 3THUX
npoueccax. Boruncnenne KIIJ[ TeruoBblx mammH (B TOM 4YHUCIIE€ U HJI€ATbHBIX), paOOTaIOUUX IO
pa3nuyHbIM 1uKJIaM. KadecTBEHHbIE 3a/7auyd Ha BO3MOXKHOCTb- HEBO3MOYKHOCTH CO3/IaHUSI «BEYHOIO
nsuratels». Pacuet ahekTuBHOCTH pabOTHI XOJIOIMIBHBIX YCTAHOBOK.

Paznen 4. DnexkrpoaunamMuka

YpoBeHb TpeabsBICHUS MaTepHaia 00eCHeunMBaeT YdYallMMCS BO3MOXKHOCTb pEIIaTh 3a/1a4d
MOBBIIIEHHOTO YPOBHS CIIO)KHOCTH W HKCIIEPUMEHTAIBHO IIPOBEPATH OCHOBHBIE 3aKOHOMEPHOCTHU
AIIEKTPUYECTBA U MarHETU3MA, a TAK)XKE KOJIeOATeIbHBIX U BOJTHOBBIX ITPOLIECCOB.

OO6yuaromuecst OyayT 3HATh:

- OCHOBHBIE TIOHATHS JIEKTPUYECTBA U MAarHeTU3Ma: JIEKTPUUYECKUN 3apsill, IEKTPUIECKOE
U MarHuTHOE IIOJIA, HAaNpsOHKEHHOCTb, PAa3HOCTh IMOTEHIHUAJIOB, HANPSOHKCHHUE, JIIEKTPOEMKOCTb,
JUAJICKTPUYECKasi TPOHUIIAEMOCTb, CTOpoHHUE cuiibl U DJIC, MarHuTHasE UHAYKLMSI, MATHUTHBIN MOTOK,
MarHuTHas IPOHULAEMOCTb, HAIIPSYKEHHOCTh MAarHUTHOT'O T1OJIS.

OOyuaromuecs OyayT YMETh:

= IMPpaBUJIbHO OIIMCBIBATH U OOBSACHATH OCHOBHELIE SIBJIEHUS U MpOoHeCChl JICKTPOANHAMUKH,
JlaBaTh TOYHBIE ONPEAEICHUS OCHOBHBIX MIOHATUH 3JIEKTPOMAarHeTU3Ma.

@OpMBI 3aHATHI, UCIIOIB3YEMBIE IIPU U3YYEHNUH JAHHOTO Pa3zela:

- JEKIIMOHHAS,

- UHAMBHUAYyalIbHas paldoTa;

- rpynmnosas paboTa;

- WHIMBHTyaJIbHasI KOHCYJIbTALUS;
- rpyNIoBasi KOHCYJIbTaLUS;

- WUTOTOBBIN TECT.

Tema 4.1. DnexTpuueckoe nose

Teopusi. 3aKOH COXpaHEHUs DJEKTPUUYECKOTO 3apsna. TOUeUHBI W pacHpeeTICHHBIN 3apsibl.
3akoH Kymona. Dnekrpuyeckoe none. HanpsoxkeHHOCT. JIMHUM HanpsyKEHHOCTU. DJIEKTPUUYECKOE I10J1E
TOUEUHBIX 3apsAaoB. OnHOpoAHOE 3eKTpuueckoe nose. [I0Tok HampsKEeHHOCTH 3JEKTPUUECKOTO IMOJIS.
Teopema I'aycca u ee mpumeHeHue i pacueTa 3JIeKTpUdeckux mnoiueil. Pabora snekrpuueckoro mosns
npu nepeMenieHuu  3apsioB.  [lorenuman. Hampspkenune. CBsi3b  MEXIy — HanpsDKEHUEM |
HaNPsHKEHHOCTHIO. [IpOBOJHUKN B JIEKTPUYECKOM I10JIE. DIEKTPUUYECKAST EMKOCTb.

DneKTpuueckas eMKOCTh IUIOCKOTO KOHAeHcaropa. Jlu3nekTpruueckas NpOHUIaeMOCTb. DHEPIus
JJIEKTPUYECKOro Imons. IlnoTHocTs dSHeprum. JIMDIEKTPUKH B DIEKTPUYECKOM Ioje. MexaHusm
HOJIAPU3ALUU AUDJIEKTPUKOB. DJIEKTPEThl U CETHETO3JEKTpHUKHU. [Ibe3oanexTpuueckuil 3¢pdexkr u ero
UCIIOJIb30BAHUE B TEXHUKE.

Ilpakmuxa. PemeHne KadecTBEHHBIX 3aJad IO AJIEKTPOCTATUKE (DJIEKTpPHU3aLusi, MPOBOASILNE
cheprl), 0OBsICHEHHME HAOIIOAAEMBIX JJIEKTPUUYECKHX sBIeHHH. Pacuer cunbl B3auMonencTBUS
JNEKTPUYECKUX 3apsiioB, €MKOCTHM, 3apsja W JHepruu KoujaeHcaropa. Iloctpoenue rpaduxos
3aBUCUMOCTEN IEKTPUUECKUX I1apaMETPOB 3aPsKEHHBIX TEJ OT KOOPAMUHAT.

Tema 4.2. 3aK0HBI TOCTOSIHHOT'O TOKa

Teopus. YcioBus CyIIECTBOBaHMS IMOCTOSIHHOIO ToKa. CTallMOHApHOE JJIEKTPUYECKOE IIOJIE.
OJIEKTpUYECKHE LEeNU C TOCIENOBATEbHBIM M IApaJUICIbHBIM  COEAWHEHUSMH IPOBOJHHUKOB.
OnexTpoaBukymias cuia. 3akoH OMa 111 HEOJHOPOJHOIO ydacTKa Lenu U A noiaHou uenu. Ilpasuiia
Kupxroda. Pacuer pa3BeTBIEHHBIX SJEKTPUUYECKUX IIETIEH, CMEIIAHHBIX COEAMHEHUM TPOBOTHUKOB.
HIyHTBI U TOTMONHUTENBbHBIE CONPOTHBIEHHs. PaboTa 1 MoIHOCTH ToKa. 3akoH J[xoynsa-JleHna.

OneKkTpryecknii TOK B MeTauiax. OCHOBHBIE TOJIOKEHHUS AJIEKTPOHHOM TEOPHUH MPOBOAMMOCTH
MeTayioB. CKOpOCTh  YNOPSIIOYEHHOTO JBUJKEHUS DJJEKTPOHOB B IPOBOJHHUKE. 3aBHUCHMOCTb
COMPOTHUBIIEHUSI OT TeMmmeparypbl. CBepXIPOBOAUMOCTb. IDJIEKTPUYECKUH TOK B TMOJIYMPOBOIHHKAX.
DJeKTprYecKass IPOBOJUMOCTh IOJYIPOBOJHUKOB M €€ 3aBHCHUMOCTHh OT TEMIIEpaTypbl U OCBELICHUS.
CobcTBeHHas U MPUMECHasi POBOJUMOCTb MOJIYIIPOBOJHUKOB. TepMo- U (POTOPE3UCTOPHI.
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DJIEKTPOHHO-ABIPOYHBIN mepexon. [lomynpoBonuukoBsid nuoa. Tpansuctop. Ilpumenenue
MOJYIIPOBOJHUKOBBIX TpuOopoB. Tpurrep kak snemeHT DBM. MHTerpanpHble CXeMbl. DJIEKTPOHHAS
sMuccus. BoibT-amnepHas XapakTepucTuka AU0Ja. DJIEKTPOHHBIE IyYKH U UX CBOMCTBA. DJIEKTPOHHO-
JdydeBas TpyOKa. DJIEKTPUUECKUH TOK B PAaCTBOpAX M pacIijiaBax 3JIEKTPOJIMTOB. 3aKOH JJIEKTPOJIU3A.
Onpenenenne 3apsna eKTpoHa. [IpuMeHeHne 3JIeKTpoau3a B TEXHUKE. DJIEKTPUUYECKHM TOK B rasax.
HecamocTosiTenbHblidi M CaMOCTOSITENIbHBIA pa3psapl B razax. Buapl CcaMOCTOSATEIBHOIO paspsaa
(TrIeroImmiA, UICKPOBOM, KOPOHHBIN, AyroBoi). [TonsTue o miazme. MI'J[-reHeparop. DIEKTPUIECKUI TOK B
BakyyMme. BakyyMHbI# 1101 1 Tpruoa. DieKTpoHHO-IydeBas Tpyoka. Onbitr Modde-Munnnkena.

Ilpakmuka. PacuerT CONPOTHUBIIEHHS MOCIEAOBATEIBHOIO, IAPAJUIEIbBHOIO U  CMEIIAHHOTO
COCIMHEHUS MTPOBOJHUKOB. BhlunClieHHe NaJieHusl HANPSHKEHUSI, CHIIBI TOKA, BBIAEISEMON MOIIHOCTU B
LENU MOCTOSTHHOTO TOKa. Pacyer cinoxkHbIX Lemnei ¢ nomonibio mpasmil Kupxroga. [loctpoenue u ananus
BOJITA-aMIIEPHBIX XapaKTEPUCTUK PE3UCTOPOB, PACTBOPOB U MOIYIPOBOJHUKOB.

Hrorosoe 3ansaTue

KonrponsHas pabora.

1.4. IInanupyemble pe3yJbTaThl

Pazgen | ®opma [Ipuémel u metoasl | Jdunaktuuecku | TexHuueck ®opma
3aHATHA opraHnu3zanuu u o€ HoaABCACHUA
00pa3oBaTEIbHOIO marepuai. OCHAIlleHHE UTOTOB
npoiecca DIIEKTPOHHBIE
WCTOYHHKHU
Martema | KomOunu | MudopmanmonHo- | PaszmaTtounbie [lepconans | KonTtponbHas pabora
THUKA pOBaHHasl | PELEHITUBHBIN MaTepuabl HBIN KonTponbHsIii TecT
B PenponykruBHblid | IIpeseHTanum | KOMOBIOTEP
¢duznuec [Ipobnemuoe Caiit [poexmmo
KHX U3JI0KEeHUE alexlarin.net HHOE
rporecc YactnuHo- Caiit mathus.ru | o6opynosa
ax TIOMCKOBBII HHE
JMCTaHIMOHHBIN Hoctym k
cetu
WNurepHer.
Hanuuue
ANIEKTPOHH
oit
MIOYTHI
Mexan | KomOun | Unadopmarmonso | YueOHo- [Tepconan | KontponwsHas pabora
HKa HWPOBAHH | - PELUENITUBHBIN METOJIUYECKO | bHBIN KoHTponbHblii TECT
as PenponyktuBHBIN | € nocoOue | KOMIBIOTE
[Tpobnemuoe «Kunemaruka | p
HU3JI0KEHHE », [Tpoekmo
YactruuHo- «/lnHaMuka», | HHOE
MTOMCKOBBIN «3aKOoHBI 00opyoB
JIMCTaHIIMOHHBINA | COXpAHEHUsSD> | aHUE
Paspgatounsie | loctyn k
MaTepUaIIbI ceTn
[Ipezentanus | HTEpHET.
Caiit Hamune
mathus.ru 3JIEKTPOH
HOU
TIOYTHI
Jemonctp
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AllMOHHOC
n

naboparop
HOE
o0opyoB
aHue
Monek | KomOun | Madopmarmonso | YaeGHo- [Tepconan | KonTpoabsHas pabora
yiIsipHA | pOBAaHHA | PELIENTHUBHBIN METOJIUYECKO | bHBII KonTposnbHbIii TECT
A o PenponykTtuBHBIil | € nocodue | KOMIbIOTE
¢uznka [Tpobnemuoe «Monekynsp | p
U3JI0KEHUE Has ¢pusuka» | [Ipoekimo
YactruHo- Paznarounbie | HHOE
MTOMCKOBBIN Marepuabl 00opynoB
Jucranuuonnslii | I[Ipe3eHranuu | anue
Caiit Hoctyn
mathus.ru cetn
HuTepner.
Hamune
3JIEKTPOH
HOM
MOYTHI
Jemonctp
aIl[MOHHOE
u
naboparop
HOE
o0opynoB
aHue
¢buznyeck
oro
Onextp | Kom6un | Mudopmanuonto | YuebHo- DIlepco KonTponbhas pabota
0 51 peLenTUBHBIN METOANYECKO | HanbHBIM | KOHTpOnbHBINM TEeCT
JUHAMU | poBaHHa | PenpoaykTuBHBIN | € nocoOue | KOMITbIOTE
Ka o [Tpobnemuoe «InexTpuiec | p
U3JI0KEHNE Koe noste. | IIpoexnno
YactrnuHo- 3aKOHBI HH 0€
MMOMCKOBBIN MOCTOSIHHOTO | 000py/10B
JIMCTaHIIMOHHBINA | TOKa», aHue
«MarnutHoe | Jloctynm k
ToJie. ceTH
Onexkrpomard | MHTepHeT.
HUTHAast Hamnune
WHIIYKIUS, JNEKTPOH
«Konebanust | HoOlt
Y BOJIHBI» MOYTHI
Paznarounsie | IeMoHCTp
Marepuabl a1y MIOHHOE
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IIpesenrauuu | u

Caiit nabopaTtop
mathus.ru HOE
00opy10B
aHue
(buzmveck
oro
KaOuHeTa

Ontuka | Komobun | MapopmanmonHo | YueOHo- [Tepconan | KonTpoabsHas pabora
Hu Hu peLenTUBHBIN METOANYECKO | bH biil | KOHTpOJIbHBIN TECT
KBaHTO | poBaHHa | PenpoaykTuBHBIN | € nocodue | KOMIbIOTE
Bast s [Tpobnemuoe «Ornruka. p
¢buznka U3II0KEHUE KBanroBas [Ipoekiuo
6) acTU4HO- buznka HH 0€
MTOMCKOBBIH. Paznarounsie | 060pya0B
JIMCTaHIIMOHHBIN | MaTepUalIbl aHue
[Ipesentauuun | Joctyn k
Caiit ceTu
mathus.ru HutepHe.
Hamune
JNEKTPOH
HOM
MOYTHI
Hemon
CTpalioH
HOE U
naboparop
HOE
o0opynoB
aHue
¢buznyeck
oro
KaOuHEeTa

Pa3nes 2. Opranu3anuoOHHO-IeJArOrH4ecKHe YCI0BHS
2.1. YcaoBus peaJin3alu NporpaMmbl

Peanuzanus IIporpaMmel npeznonaraeT NOArOTOBKY OOYYaIOUIMXCS K YUYAaCTHIO B OJUMIMAIAX U
KOHKYpCax pa3Iu4HbIX YPOBHEH.

bonpias yacTe BpeMEHU OTBOJAUTCS HA PELICHHUE 3a]a4, B TOM YHCJIE BBICOKOTO U MOBBIILIEHHOTO
YPOBHSI CJIOKHOCTH.

[Iporpammoil mHpeayCMOTpPEHO NpOBeIEHHE JIAOOPAaTOPHOrO MpaKTHKyMa IO BCEM pasjesiam
bu3uku.

[Iporpamma Brimrouaet paszzen «MaremaTHka B (U3MUECKUX Mpolieccax» Kak MHCTPYMEHTa JUis
penieHus (pU3NYecKUX U dKCIepUMEHTANIbHBIX 33a]]a4 Ha Pa3JINYHBIX 3Tanax U3ydeHus! PU3UKU.

BospacrtHas kareropus oOyuaromumxcs 1o nporpamme ot 15 go 16 ner.

[IporpaMMma npenHazHaueHa /11 00y4aroluXcsl, MPOSBIISIOIINX MOBBIIIEHHBIN HHTEpEC K (PU3HKeE,
JIEMOHCTPHUPYIOIIUX MOBBIIIEHHBIE aKaIEMUYECKHE CIIOCOOHOCTH B 001aCTH (PU3UKH U MaTEeMaTHKH.

Cpox peanm3anuu nporpammbl coctaBiser 1 rox (72 gaca B rox). OO0miee KOIMYECTBO 4acoB IO
[Iporpamme cocraBmusier 72 yaca.
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DOpMBI U PEIKUM 3aHATUN

@DopMBbI OpraHU3aIUH IEATETPHOCTH 00yUAIOIINXCS: WHANBUAYAIbHAS, TPYIIIOBast, GPOHTATHHAS.

Ha 3anstusx npumensiercs auddepeHIHpOBaHHBIA, HHIWBUIYATbHBIM MOAXOJ K KaxIOMy
oOyyaromemycs. Hamonusemocts rpynmsl ot 12 yenosexk.

MeTtonapl 00ydeHUs

ITo cnocoOy opraHu3anuy 3aHsATUN - CJIOBECHBIE, HATIISIHBIC, TIPAKTUYECKHUE.

[To ypoBHIO A€SITENEHOCTH 00YYAIOIIUXCS - 00BACHUTENBHO-MITIOCTPATUBHBIE, PEIPOAYKTHUBHEIE,
YaCTUYHO-TIOMCKOBBIE, UCCIIEI0BATEIbCKHUE.

Tunsl  3aHsaTHii: KOMOMHUPOBAHHBIE, TEOPETUYECKUE, TMpaKTHUecKue, JabopaTopHEIE,
peNeTUIIMOHHBIC, KOHTPOJIbHBIE.

OsxuiaeMble pe3ysbTaThl U CIOCOOBI ONPEAETICHUS UX PEe3YIbTaTUBHOCTH

OCHOBHBIM ~ PE3yJbTaTOM OOYUYEHHs SBISETCS JOCTH)KEHHE BBICOKOW KOMIIETEHTHOCTH
oOydaromuxcsi B 0o0sacTd GU3MKM U MaTeMaTUKH, HEOOXOIMMOU JUIsl MPOJdOJKEHUsT oOpa3oBaHMs B
TEXHUYECKHUX BY3aX.

OObpazoBarenbHble pe3ynbTaThl 00ydenus no IIporpamme npusenensl B pasnene «ConaepikaHue
IPOTPaMMBI».

PyOpuka «3HaTh/moHMMaTh» BKIIOYaeT TpeOoBaHHs K Yy4yeOHOMY MaTepuany, KOTOPBIH
yCBaWBAeTCSI W BOCIPOM3BOAMTCS oOyuarommmucs. OOywarommuecs ODKHBI IIOHUMATh CMBICTT
M3Yy4aeMbIX MOHATHMA, TPUHLIUIIOB U 3aKOHOMEPHOCTEH.

PyOpuka «YMeTb» BKIIOUaeT TpeOOBaHMs, OCHOBAaHHBIE Ha 00Jiee CIOKHBIX BHIAX JIEATEILHOCTH,
B TOM 4HCIIEé TBOPUYECKOH: co37aBaTh OOBEKTHI, ONMEPHUPOBATH MMHU, OLICHUBATH UYMCIIOBHIE MapaMeTpbl
IPOIIECCOB, MPUBOIUTH MPUMEPHI MPAKTUUYECKOTO HCIIOIB30BaHUS MOTYYCHHBIX 3HAHUH, OCYIIECTBIIATH
CaMOCTOSITENIbHBIN MOUCK yueOHON HHPOpMaIUH.

B pesynbrare peanuzanuu [IporpaMmel B 4acTy peann3anny pa3BUBAIONINX 33134, 00ydaronmecs

OyIyT yMETh:

. AQHAJIM3UPOBATH U ONMCHIBATH MPUPOIHBIC IPOIIECCHI U SIBICHUS;

. CaMOCTOSITENIFHO TPUOOPETATh M MIPUMEHSTH CIICIIATbHBIC 3HAHUS;

. paboTaTh B YCIOBHSIX OTpaHUYEHUH (BpeMs, pecypchl);

. BBIJIBUTaTh M JOKa3bIBaTh TUIIOTE3bl OSKCIEPUMEHTAJIbHBIM IYyTEM, pa3padaTbiBaTh

CTpaTeruio pelieHus: 3aJad, MPOrHO3MPOBATh PE3YJbTaThl CBOEH MAESITENBbHOCTH, AHAJIU3UPOBATH U
HaXOJIUTh PAIl[MOHAIbHBIE CIIOCOOBI PELICHUS 3a/laul ITyTeM JIeTalln3allui, CO3AaHHON MaTeMaTH4eCKoi 1
buznyeckoit Moaemnu.

2.2. OueHo4YHbIe MaTepUAJIbI U (POPMBI ATTECTALMHU
Ilenarornueckoe HaOMIONEHUE, NENArOrMYeCKUil aHalW3 pPEe3yJlbTaTOB pEIIeHUs 3ajad,
pe3yabTaThl y4acTHsl B KOHKYpPCaxX pa3IMYHbIX YPOBHEM.
Bunbl KOHTPOJISA: BXOAHOU, TPOMEKYTOUHBIN, UTOTOBBIM.
@opMBI IIOJIBEIEHHS UTOrOB peanu3anuu [IporpamMmsl
B xozne peanuzanuu [IporpamMbl npoBOANUTCS MPOMEXyTOUYHas aTTectanus B Gpopme Tectos. [1o
OKOHYAHUU 00yUYEHUS MPOBOJIUTCS UTOTOBAs ATTECTAINS B BU/I€ KOHTPOJIbHON pabOTHI.

2.3. KanennapHblii yuyeOHblii rpauk

Oranbl 00pa30BaTENbHOTO IpoIecca 1 rox
[Tpoa0IKUTETLHOCTh YU€OHOT' O r0J1a, HEAETs 36
Bospact nerei, net 15-16
[TpoAOIKUTENTLHOCTD 3aHATHUS, Yac 45 muH
Pexnm 3austus 2 4./Hen
['onoBast yueOHas Harpy3Ka, 4ac 72

Cnucok JinTeparypsbl
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1. Cusyxun [1.B. Kypc ¢usuku B 5-u rtomax / JI.B. CuByxun - M.: «PU3MATIIUT», 2013.

2. MartseeB A.H. Kypc ¢usuku B 5-u Tomax / A.H. MatseeB - M.: «Bpicmas mkomnay, 2013.

3 Tpodpumosa T.U. Kparkmii kypc ¢pusuxu / T.M. Tpopumosa - M.: «Beiciias mkonay,
2012.

4, Bexnemumes J[.B. Kypc anamutuueckoid reomeTpuu u JwmHeHHON anrebpsr / JI.B.
beknemumes - M.: «DU3MATIIUT», 2011.

5. [TuckynoB H.C. [IuddepennmanpHoe W MHTETpaIbHOE UCYUCIICHHS: Y4ueOHOoe mocoOue B
nByx Tomax / H.C. Iluckynos - M.: «Hayka», 2010.

6. bepman I'.H. COopHUK 3a1a4 MO KypCcy MaTeMaTHYE€CKOro aHaiu3a: YdyeOHoe mocodue /
I'.H. Bepman - M.: «Kuura no Tpe6GoBanutoy, 2012.

Crnucok nurepatypbl, peKOMEHIOBaHHON 00yJaroMest

1. 3amaun MOCKOBCKUX TOPOJICKUX ojuMmuaz mo ¢pusuke. 1986-2005 rr. - M.: u31aTenbCTBO
MIIHMO, 2012.
2. 3800 3amau o usmKe A MIKOJILHUKOB U MOCTYMAOMUX B BY3bI - M.: «/Ipoda», 2010.
Cnucok uTepaTypbl, peKOMEHI0BAHHOW POJIUTEISIM
1. [Ile6manoBa, E. 1. Heycnemnbie ogapennsie mkonbaukn / E. W. [lle6manosa.
- M.: BUHOM. Jlaboparopust 3Hanwmii, 2011.
2. Puyapn Temmnap. IlpaBuna camoopranmsanuu: Kak BcE€ ycmeBaTh, He HampsArasich /

Anpriuna [Ta6maumep, 2013.

3. 3enenuna, E. B. (kanauaar nefarorndeckux Hayk; 3aM. IMpeKTopa; Kpaesas mKosa-uHTEpHAT
JUI OJIapeHHBIX JeTed, T. BrmammBoctok). OmapeHHBId peOEHOK: KaK e€ro BOCIHTHIBATH M 00y4arsh? /
E.b.3enenuna [Tekct] / Hapognoe oOpazoBanue. - 2010. - Ne
1. - C. 201-206.

CIucoK 3J1eKTPOHHBIX HCTOYHUKOB HH(POPMALIUU

1. Caiit  Bcepoccuiickoit  onuMmnuansl 1o ¢usuke: [DnexrponHeii  pecypc] URL:
https://physolymp.ru. ([lara obparmienus: 28.08.2018).

2. Caiit Bcepoccuiickoil omuMmmuansl MO  acTpOHOMHM: [DnekTponublii  pecypc] URL:
https://astroolymp.ru. (Jlata oopamenus: 28.08.2018).

3. HayuHo-NOMyIApHBIA  acTPOHOMMYECKHH  calfT:  [DIeKTpoHHBIH  pecypc] URL:
https://astronet.ru. ([lara o6pamienus: 28.08.2018).

4. OrkpeiTelii  Gank s3aganmit  EI'D: [Dnextpommbni pecype] URL: https://fipi.ru.  (Jlata
obpamenus: 28.08.2018).

HopmatuBHBIE TOKYMEHTHI

1. ®enepanbubiii 3akon Poccuiickoit ®enepanuu or 29 mexabps 2012 r. Ne 273- @3 «O6
oOpa3zoBanuu B Poccuiickoit denepannm.

2. Tlpuka3 MunuctepcTBa obpasoBanus ¥ Hayku P® or 29 aprycra 2013 r. Ne 1008 «O6
yrBepkaeHun [lopsaka opraHu3anMM W OCYLIECTBICHHMS 00pa3oBaTeNbHOM  JIE€ATENBHOCTH 110
JIOTIOJTHUTEILHBIM 00I111e00pa30BaTeIbHBIM IPOrPaMMam».

3. Mpukas JlemaprameHTa 00pa3zoBaHus ropoga MockBel «O Mepax [0 Pa3BHTHIO
JIOTIOSTHUTENBHOTO 0Opa3oBanus aerert B 2014-2015 roxy» ot 17.12.2014 r. Ne 922 (B pen. ot 7 aBrycra
2015 roma Ne 1308, ot 8 centsaopst 2015 roga Ne 2074, ot 30 aBrycra 2016 roga Ne 1035, ot 31 ssHBaps
2017 roma Ne 30).

4. Tlucemo Muno6prayku Poccun Ne 09-3242 or 18.11.2015 «O HampaBieHHH HHQOPMALN»
(BMecte ¢ «MeTOAMYECKUMH  PEKOMEHIAIMSAMHM 10  HPOSKTHPOBAHUIO  JIOTIOJHUTEIBHBIX
o011epa3BUBAIOLINX MTPOrpaMM (BKIHOYAsi pa3HOYPOBHEBBIE TPOIPAMMBI )»

5. CaHUTapHO->IHAEMHOIOTUYECKAEe OpaBwia ©  HopMatuBel  CanlluH  2.4.4.3172-14
«CaHUTapHO-3ITNIEMUOJIOTMYECKIEe TPEOOBaHUsS K YCTPOMCTBY, COJEpPKAHUIO M OpraHU3allud pexuma
paboTel 00pa30oBaTENIbHBIX OPraHU3alMH JOMOJIHUTENBHOIO 00pa3oBaHMsl JeTei» (YTB. OCTaHOBJIEHUEM
I'maBHOTO TOCYAapCcTBEHHOr0 caHUTapHOro Bpaua PO ot 4 urons 2014 r. Ne 41).
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