COJAEPXAHHUE YUEBHOI'O KYPCA «MATEMATHUKA» (110 'OJIAM ObYUYEHHW )
5 kaace

Hamypansusie uucia u Hy1b

Hatypansnoe uucno. Psaa HatypamsHbeix uncen. Uucno 0. M3o0paskenne HATYpalbHBIX YHCENT TOYKAMHU Ha
KOOPAWHATHOH (YMCIOBO# ) TPAMOH.

[Mo3unmonHast cucrema cuMcieHus. Pumckasi HymepalMs Kak IpUMEpP HENO3MIMOHHON CHCTEMBI
curcneHus. JlecaTuyHas cucTeMa CUUCICHMUS.

CpaBHeHHE HaTypallbHbIX 4YHCEJ, CPaBHEHWE HaTypaibHbIX uucen ¢ HyaéM. CrnocoObl cpaBHEHHMs.
OxpyriieHHe HaTypalbHbIX YHUCEIL.

CnoxeHue HaTypalbHBIX HUCEN; CBOWMCTBO HYMsl MpU COkKeHUHU. BhlunTanue kak aeictBue, obparHoe
CIIOKEHUIO. YMHOKEHHE HATYpasbHbIX YHMCEN; CBOHCTBA HYJsl M €IMHUIILI MMPH YMHOKEeHHH. [lenenune kak
aeiicTBue, oOpaTHoe yMHOXKEHHIO. KoMmmoHeHTBI JeHCTBMil, CBA3b Mexay HHMH. [IpoBepka pesynbTata
apudmernueckoro gercteus. [lepemecTurenbHoe M COYETATENHHOE CBOMCTBA (3aKOHBI) CIHOMKEHUS U
YMHOKEHUS, pacipe/IeIUTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUSI.

Hcnons3oBanue OYKB 17151 0003HAUEHUSI HEM3BECTHOTO KOMIIOHEHTA M 3alMCH CBOMCTB apH(pMETHUECKHX
JAEHCTBUIA.

Jlenurenu M KpaTHble 4MCla, pasiokeHue Ha MHoxkuTenH. [Ipocteie W cocraBbie uucna. [Ipu3Haku
aenuMocTH Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM.

CreneHb ¢ HaTypajJbHBIM NOKa3aTenaeM. 3alliCh YHCIIa B BUJE CYMMbI Pa3psi/IHbIX ClaraeMbiXx.

Yucnosoe BhIpakeHne. BpiuucneHne 3Ha4€HUH YMCIOBBIX BBIPAKEHUH; NOPALOK BBIMOJHEHUA ACHCTBHI.
Hcnoak30BaHue MPU BBIYMCIEHUSAX MEPEMECTUTENLHOIO U COYETATENILHOIO CBOWMCTB (3aKOHOB) CIIOKEHUS M
YMHOKEHUS, pacipe/IeINTeIbHOrO CBOICTBA YMHOMKEHNUS.

pobu

[IpeacraBienue 0 JpoOM Kak CHoOcoOe 3almuch 4acTH BemuruHbl. OOBIKHOBEHHBIC apo0u. [IpaBuibHbIe U
HernpaBuibHble Apobu. CMemanHas ApoOk; MpejcTaBiIeHHE CMEMIaHHOM ApodU B BUE HENMPABUILHOM ApodU U
BBIJICJICHHE WIE€JOH 4HacTH 4YMclia W3 HenpasHIbHOW JapoOu. M3o0paxkenue apodeH ToYKaMH Ha YHCJIOBOM
npsiMoil. OcHoBHOE cBolcTBO apodu. Cokpamienue apoOei. IlpuBeaeHue apodOM K HOBOMY 3HaMEHaTelIo.
CpaBuenue jpo0eii.

Cnoxenue W BbluMTaHue JApodell. YMHOKeHMe M JesneHue JipoOeil; B3auMHO-00parHBIE JAPOOH.
Haxosk/1eHue 4acTi [enoro H LeI0ro Mo ero YacTu.

Jecstuunas 3anuce apobeit. [Ipeacrasnenue aecaTuyHoi Apodbu B BHae 00bikHOBeHHOI. M300pakenue
JeCATHYHBIX Apo0eil TOUKaMH Ha YMCI0BOM npaMoil. CpaBHeHHE OECATHYHBIX ApoOeii.

ApundmeTnyeckue AeHCTBUS C ACCATUUHBIMEI Apo0smMu. OKpYrieHHe NeCATHYHBIX APOOEii.

Pewenue mexkemoenix 3a0au

Pemienne TekcToBBIX 3amau apudMeruueckuMm crocoOom. Pemienme nmormueckux 3agad. PemieHue 3amau
nepedopoM BceX BO3MOKHBIX BapuaHToB. HMcrnosb30BaHue npu petieHun 3a1ad Tadiui 1 CXeM.

Pemenue 3amay, cojepKaliux 3aBHCHMOCTH, CBS3bIBAIOIIHE BEIMYUHBI: CKOPOCTb, BpeMs, PacCTOsHHUE,
1IeHa, KOJIMYECTBO, CTOMMOCTh. EMHMIIBI H3MepeHus: Macchl, 00bEMa, 11eHbl; pACCTOSHUA, BDEMEHH, CKOPOCTH.
CBsi3b MEHLY €IMHUIIAMI U3MEPEHHS KaK0H BEITHYUHbI.

Pemenrie 0OCHOBHBIX 3a/1a4 Ha APOOH.

[IpeacraBienue naHHBIX B BHJE TaOIHUL, CTOA0YATHIX JUArpaMM.

Hazcnaonan zeomempusn

Harnsinubie mpencrapieHus o ¢Gurypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPe30K, JIyd, YroJj, JomaHas,
MHOTOYT OJIBHUK, OKPYKHOCTb, Kpyr. Yroul. IIpamoi, octpeii, Tyro# u pa3BEpPHYTHIN YIIIbL,

JnuHa oTpe3ka, METpHYECKHE €IMHULbI JJIMHBL. J{ITHHA TOMaHOM, iepuMeTp MHOroyroybHuKa. 3mepenue
M MIOCTPOEHUE YIIIOB C IOMOMNIBLIO TPAHCIOPTHPA.

Harnsauele npeacrapiieHdss O (pUrypax Ha IUIOCKOCTH: MHOTOYIOJIBHHMK; HPSAMOYIOJbHHK, KBajpar;
TPEYroJibHUK, O paBeHCTBE (huryp.

H3zobpaxenue Guryp, B ToM yucie Ha kineryatoit 6ymare. Iloctpoenne kondurypauuii U3 yacted npsMo,
OKPY)KHOCTH Ha HEIMHOBAHHOH U KieruaToi Oymare. Mcronb3oBaHue CBOHCTB CTOPOH M YTJIOB
NpPAMOYTOIbHHUKA, KBapara.

[Tnomane NpsIMOYroibHUKA M MHOTOYIOJIBHUKOB, COCTABJEHHBIX M3 MPSMOYIOJILHUKOB, B TOM 4YHCIE
quryp, n300pan€HHbIX Ha KIeT4aTol Oymare. ENUHUIBI U3MEPEHUS TUIOLIA/H.

HarnsipHele npezicrasieHus O HNPOCTPAHCTBEHHBIX (UIypax: NpAMOYrojibHbIH napajienenunes, Kyo,
MHOTOTpaHHUKH. M300paikenne mpocTeillnmx MHOrorpaHHuUKoB. Pa3épTkm kyba W mapauienenunena.
Co3snanue Mojieneil MHOTOTpaHHUKOB (M3 Oymaru, NpoBOJIOKH, [JIACTHIIMHA U JIp. ).



O0BEM npsAMOYroasHOTO Napannenenune/a, kyoa. Enunuiel n3mepenns oobéma.

6 knacc

Hamypanvusie yucna

ApudmeTrnyeckue ACHCTBHA C MHOTO3HAYHBIMH HATYPaJbHBIMH 4YHCIaMH. YHCIOBBIC BBIPaKECHHS,
MOPSANOK MAEHCTBHIH, MCNonb3oBaHHE CKOOOK. Mcrmonb3oBaHHE NP BBIMUCIACHUAX MEPEMECTHTENBHONO |
COYETATeNIbHOTO CBOWCTB CIIOKEHUS U YMHOJKEHHS, paclpele/IUTeIbHOTO CBONCTBA yMHOKeHUsl. OKkpyrieHue
HATypalbHbIX YUCEI.

Jenurenu u KpaTHble Yrciia; HandOabIIKI 00U AeUTENb U HauMeHbIlee obdiee kpaTHoe. JleaumocThb
CYMMBI M Ipou3BeieHus. Jlenenue ¢ ocTaTkoMm.

Apoou

OObIKHOBEHHAs! p0Ob, OCHOBHOE CBOMCTBO JIpo0H, cokpaienue japodeit. CpaBHeHHE H YIOPsJ0UYUBAHUE
apobeii. Pemienne 3ajay Ha HAXOKIEHHE HACTH OT 11€JI0TO W 1I€NOro mo ero uactu. JlpoGHoe umcio kak
pesynbtar nenenus. IlpeacraBnenue necarnyHol apodu B Buae OOBIKHOBEHHON IpoOM M BO3MOIKHOCTH
MpE/ICTaBICHNS OOBIKHOBEHHOM Apo0OH B BUJEC NCCATHYHOM. JlecsaTHuHbIe ApOOM U METpHYECKas CHCTEMa Mep.
Apudmernueckne AeHCTBUS U YHCIOBbIE BHIPAKEHHS ¢ 0OBIKHOBEHHBIMH U JECATHUHBIMH JIPOOSMHU.

OtHomenue. [lenenne B JanHOM oTHOmeHuH. Macmtad, mponopuns. Ilpuvenenne nponopumii npu
pElICHUH 3a/a4.

[onsite npouenTa. Beruucnenne npoleHTa OT BEeIWYHMHBI M BEIMUYMHBL 110 €€ npoleHTy. Boipakenue
MPOLEHTOB JCCATHYHBIMM ApoOsiMH. Pemienue 3agad Ha npoueHTbl. BeipaKeHWe OTHOIICHHS BEJIMYHH B
MPOLIEHTAX.

Honoswcumensusie u ompuyamenbHovle YUC1a

[TonoxurteneHeie u oTpunatenbHsie uucna. lLlenbie 4ywmcenma. Mopaynes 4umcna, reoMerpuyeckas
MHTEpIpeTanus Moy ducia. M3o0paxkenue yucen Ha KOOPAMHATHOM NPpAMOi. YuCIOBBIE TPOMEKYTKH.

CpaBHenue uncen. ApudgmeTndyeckue AeiCTBUS C MOJ0KUTEIBHBIMU H OTPUIATEIBHBIMUA YHCTaMU.

[IpsimoyronpHasi cucTeMa KOOPAMHAT Ha IockocTH. KoopamHaTel TOUKM Ha IIOCKOCTH, abcimcca U
opauHarta. [loctpoenue Touek n uryp Ha KOOPAHHATHON TUIOCKOCTH.

Bykeennvie evipasricenus

[Ipumenenne OYKB Uil 3allMCHM  MaTeMaTW4yeCKUX BbIpaKeHUH W npepioxenuit. Cpoiicrsa
apu(pMeTHUeCKHX JeHCTBHH. DByKBeHHBIE BBIpaKEHHS H YHCIOBBIC MOJCTAHOBKH. DyKBEHHBIE paBEHCTBA,
HAXOJKJIEHWE HEM3BECTHOr0 KOMMOHeHTa. Dopmyinbl; (GopmMysbl NepuMerpa M IJIOMAAH HPSIMOYTOJIbHUKA,
KBaJipara, o0bEMa rnapaienenunesa u Kyoa.

Pewenue mexcmosoix 3a0ay

Pemennie TeKCTOBBIX 3ana4u apudmeTHueckuM crocodbom. Pemienue nornueckux 3agad. Pemenne 3amau
nepeGopoM BCEX BO3MOKHEBIX BAPHAHTOB.

Pemenue 3agayv, coaepikalinx 3aBHCHMOCTH, CBA3BIBAIOIINX BEIWYHHBI: CKOPOCTh, BPEMS, PACCTOAHHE;
[IeHa, KOJIMYECTBO, CTOMMOCTD; MPOU3BOJAUTENLHOCTh, BpeMs, 00bEM paboThl. EMUHHIIEI W3MEPEHUs: MacChl,
CTOUMOCTH; PACCTOSHUS, BpeMeHH, cKopocTH. CBA3L MEXAY eAHHUIIAMH U3MEPECHUS KaXKI0W BEIIMUNHEI.

Pemenue 3a1a4, CBA3aHHBIX C OTHOLIEHHEM, MPONOPIMOHAIBHOCTBIO BEIHWYHH, MPOLEHTAMH; PELICHHE
OCHOBHBIX 3aj1a4 Ha JPOOU U IIPOLEHTHI.

Onenka 1 NpUKHIKA, OKPYTTIEHHE Pe3ybTaTa.

CocraBnenne OYKBEHHbIX BBIPQKEHHUH 110 YCIOBHIO 3a/1a4H.

[IpencrapicHue [OaHHBIX C MOMOWIBK Tabmuu u auarpamm. Cronbuarbie AMAarpaMMbl: YTCHHE U
nocrpoeHue. YreHne KPyroBeIX HATPaAMM.

Hacnaonan ceomempusn

Harnsaaele mpejicTaBieHus O (Urypax Ha MJIOCKOCTH: TOUKA, MpsMasi, OTPe30K, Jy4, YroJj, JIoMaHas,
MHOTOYIOJIbHHK, YETBIPEXYTOJILHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT.

B3aumHoOe pacnosiokeHHe JIBYX NpsIMBIX Ha IUIOCKOCTH, MapalljielibHbIe [psiMble, MEPHCHNKYIIsSPHbIC
npameie. M3mepenue paccTosiHMil: MeXay ABYMS TOYKaMHM, OT TOYKH A0 NPSIMOii; 1IMHA Mapuipyra Ha
KBaJIpaTHOM CeTKe.

H3mepenne U nocTpoeHHUE YIIOB € MOMOUIbIO TpaHCHOpPTHpa. BUabl TPEYroJbHHKOB: OCTPOYTOJIbHBIH,
NPAMOYTOJIbHBINA, TYMOYTOJbHBIN; pPaBHOOCAPEHHBIM, pPABHOCTOPOHHHH. YETBIpEXYTONBHUK, TPUMEPHI
YeTBIPEXYroJbHUKOB. [IpIMOYTOIBHHMK, KBaApaT: HCIOJIB30BAHHE CBOWCTB CTOPOH, VYIJIOB, JHMaroHalew.
H300paskeHne reoMeTpU4ecKuX (UTYp Ha HEIWHOBAHHOW Oymare C MCIONB30BaHWEM IUPKYIS, JIMHEHKH,
yroJjibHuka, rpascroprupa. ITocrpoenus Ha kier4aroii Oymare.

[lepumerp MHoOrOyrojibHuka. IloHsaTtue muomwaa (QUIYpbl; EIUHULBI HM3MEPEHHUs  IUIOLIA/IHN.



[Tpubnmxénnoe nzmepenune niuoiaad Guryp, B Tom 4ducie Ha kBajapaTtHoil cerke. [TpubnnxénHoe usmepeHue
JTHHBI OKPYKHOCTH, TIOMIAANA KpyTa.

CumMeTpusi: IeHTpanbHas, OceBas U 3epkanbHas cuMmmeTpun. [loctpoenne cummeTpudHbIx Guryp.

HarnsaHele mpeacTaBIeHHus O MPOCTPAHCTBEHHBIX (PUrypax: mapasienenunesa, Kyo, mpusMa, mupamMu/a,
KOHyc, muauHAp, map u chepa. Hzobpaxkennme mnpoctpancTBennslx ¢uryp. [Ipumepsr passépTok
MHOTOTPAaHHHUKOB, LMIMHJApa M koHyca. Co3jaHue Mojeseil NpoCTpaHCTBEHHbIX (Quryp (u3 Oymaru,
MPOBOJIOKH, TITACTHIINHA U [IP.).

[TonsTre 06béma; enrumIbl H3MEPeHHA 00bEMa. OOBEM NMPAMOYIOJILHOTO Napajlieenumea, Kyoa.

MNMAHUPYEMBbIE MPEOMETHbIE PE3Y/IbTATbI OCBOEHUA MPUMEPHOW
PABOYEW NPOrPAMMbI KYPCA (MO rogAM ObYYEHWA)
OcBoenne yueOHOTO Kypca «MaTtemaTuka» B 5—0 Kjaccax OCHOBHOH MIKOJBI IOJDKHO
obecneunBaTh IOCTHKEHHE CIEAYIONINX MPEIMETHBIX 00Pa30BATENLHBIX PE3YNbTATOB:
5 Knace
Yucna u evlyucienus
= [loHumaTh ¥ NPABUIBHO YNOTPeOISTh TEPMHUHBI, CBSA3aHHbBIE C HATYPAIbHBIMH YUCIIAMH, OOBIKHOBEHHBIMH
U IECATUYHBIMU APOOAMH.
* CpaBHMBaTh M YNOPSAJI0YMBATH HATYpaJIbHBIE YMCIIA, CPABHUBATH B MPOCTEHINMX clydasX 0ObIKHOBEHHbIE
JipoOu, jecsTHUHBIE APOOH.
*  COOTHOCHUTH TOHYKY Ha KOOPAMHATHOI (YMCIOBOH) MPAMON C COOTBETCTBYIOIIMM €H HYHCIOM M M300paxkaTh
HATYpabHBIE YACIA TOYKAMU HA KOOPJAMHATHON (YMCIOBOI) MPSMO.
* BpinonHATe apuMeTHuecKue [IeiCTBUSA C HATypalbHBIMH 4YHMCIaMH, C OOBIKHOBEHHBIMH JIpOOSMH B
NPOCTEUIINX CIyHasX.
=  BpINOJHATE TPOBEPKY, NPUKHIKY PE3YIbTATa BEIYHCICHUH.
= OkpyrasaTh HATypadbHbIE YUCIA.
Peuieriue mexcmoewix 3a0ay
= Pemars TEKCTOBBIE 33jlaud apU(PMETHUSCKHM CIIOCOOOM M C TOMOIIBK) OPraHM30BAaHHOTO KOHEYHOTO
nepebopa Bcex BO3MOMKHBIX BAPUAHTOB.
= Pemarp 3ajaud, cojepiKallle 3aBUCHMOCTH, CBA3BIBAIOIIME BEIMYMHBI: CKOPOCTh, BPEMS, PAcCTOAHHE;
[eHa, KOJIM9eCTBO, CTOUMOCTb.
* Hcnons3oBath KpaTkie 3aMUcH, cXembl, Tabnuilbl, 0003HAUYEHNS NIPH PElLIeHHH 3a71ay.
* Jlonb30BaTbCsd OCHOBHBIMH COMHHULIAMHU H3MEPEHHA: LEHBbI, MAacChl; PAacCTOAHHA, BPEMEHH, CKOPOCTH;
BbIpa/KaTh OJIHU €AMHUIIBI BETUYHUHBI YEPE3 PYTHE.
*  M3BiekaTh, aHaIU3UPOBATh, OLEHUBATHE WH(MOPMALMIO, TPEJICTABIECHHYH B Tabiuie, Ha cronbuaroi
JuarpaMme, HHTCPIPETUPOBATE NPEACTABICHHBIC IaHHBIC, HCIIO/Ib30BAThL AAaHHBIC IIPHU PCIICHUN 3a4ay.

Haznaonan ceomempusn

* [lonp30BaThCcsi TEOMETPUYCCKHMH TMOHATUAMM: TOYKA, MpsAMas, OTPE30K, Jy4, Yrojl, MHOTOYIOJbHHK,
OKPYKHOCTb, KPYT.

= [IpuBo/MTE NpUMeEpbl OOBEKTOB OKPYKAIOMIEI0 MUPA, UMEIOUMX (OPMY H3YUYEHHBIX I'€OMETPHYECKUX
buryp.

*  Hcnonas3oBaTh TEPMMHOJOTHIO, CBSA3aHHYIO C YIilaMH: BEpIIMHA CTOPOHA; ¢ MHOTOYTOJLHUKAMH: YroJl,
BEpLIMHA, CTOPOHA, MATOHAIIL; C OKPYKHOCTBIO! PAJIMYC, IHaMETp, LEeHTP.

*  U3oOpaxarb M3ydeHHbIE reoMeTpUYeckHe (DUTyphl Ha HEJIMHOBAHHOW M KIET4HaTo# Oymare ¢ momoIuibio
LHPKYJIS U JIMHEHKH.

* Haxoautb JUIMHBEI OTPE3KOB HEMNOCPEACTBEHHBLIM HM3MEPEHHEM C IMOMOIIBK JTUHEHKH, CTPOUTH OTPEe3Ku
3aJaHHOM JUTMHBI; CTPOUTh OKPY/KHOCTb 3aJaHHOTO paanyca.

* Hcnons30BaTh CBOMCTBA CTOPOH M YITIOB MPAMOYrOJIBHUKA, KBaJpaTa sl MX MMOCTPOCHUS, BBIYUCICHUS
NJI0IIAMN U EPUMETPA.

=  BpluMcaATe NEpUMETP W IUIOHIAJb  KBajapara, HpsAMOYTOJbHHKA, (HUTyp, COCTaBJIEHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4Hclie (puryp, u300paxxEHHBIX Ha KJIeT4aToil Oymare.

= [lonb30BaThCsl OCHOBHBIMM METPHYECKUMH EIMHHMIAMHU W3MEpeHUs [UIMHBL, TUIOLIAJH; BhIPAkKaTh OJIHH
€JAMHHIBI BEJIMYHUHBI YEPE3 JIPYTHE.

* Pacrno3HaBaTh Mapaiielienumnes, Kyd, HCnob30BaTh TEPMHUHOIIOTHIO: BEPIIMHA, PeOpO rpaHb, N3MEPEHHUS;
HAX0IUTh U3MEPEHHS Napaienenumnena, Kyoa.

* Bremuucaate 00béM Kyba, mapannenenurena Mo 3aJaHHBIM H3MEPEHHUAM, TOJB30BATHCA CIHHHUIIAMH
u3MepeHns 00bBEMa.



Pewars HecnoxHbIE 3a/1a41 Ha H3MEPEHHE NeOMETPHYECKHX BEJIMYMH B MPAKTHYECKUX CUTYALHsX.
6 knace
Yucna u gbluucieHus

3HATh W TIOHUMATh TEPMHUHBI, CBA3aHHBIC C PA3MUYHBIMH BHIAMHM YHCENT W CTOcO0AMM HMX 3arlicH,
MEePEXONTH (€CIH ITO BO3MOXKHO) OT OJIHO# (POPMBI 3aITUCH YHCA K IPYTOH.
CpaBHUBATh U YNOPSJAOUYUBATE I1I€JIbIE YHCIIA, OOBIKHOBEHHBIC W JIECATUYHBIC JPOOH, CPAaBHUBATH YUCIIA
OJIHOTO M Pa3HbIX 3HAKOB.
Boinonuste, coyeras ycTHbIE M IMHMCbMEHHBIE NPHEMBI, apu(pMeTHyecKue JACHCTBUA C HATYPaIbHBIMH M
HEeJIBIMH YHCJIaMH, OOBIKHOBEHHBIMH M JIECATHYHBIMH JIPOOSMH, MOJOKUTEIbHBIMH M OTPHLIATEIBHBIMU
YHCIaMHU.
Bbrauciare 3Ha4eHMs YMCIOBBIX BBIPAKEHHH, BHINOJHATH NPUKUAKY M OLUEHKY Pe3yJibTaTa BbIYHCICHHH;
BHITIOTHSATH MpeoOpa3zoBaHmsl YNCIOBBIX BBIPAKEHUI Ha OCHOBE CBOMCTB apuMETHUECKHUX JeHCTBHIA.
CoOTHOCHTL TOYKY HA KOOPAMHATHOH NPSIMON C COOTBETCTBYIOUIUM €H YHUCIOM M U300paxars yucnia
TOYKaMH Ha KOOPIUHATHOH MPsMOi, HAXO0IUTh MOIYIb YNCIA.
CoOTHOCHTH TOUKH B MPSAMOYTONBHOM CHCTEME KOOPAMHAT C KOOPIMHATAME JITOM TOUKH.
OKpyTisITh Leible YUCIa U AeCITHYHbIE JPOOH, HAXOAUTh PHOIUKEHUS YUCE]l.

Yucnoswie u dyxeenHvle eblpaMcenus
ITonumate U ynmoTpedasTh TEPMUHBI, CBA3AHHBIE C 3AMWCBIO CTENEHH YKUCIA, HAXOJUTh KBaJpar u KyO
YUCIIA, BBIYKCISATh 3HAUCHUS YUCIIOBBIX BBIPAXKEHHH, COlepiKAIUX CTEIIeHH.
[Tonb3oBaTbesA NpU3HAKAMU ACTUMOCTH, PACKIABIBATH HATYPAIbHbIE YHC/IA HA MPOCTHIE MHOKUTEIH.
[Tonb3oBaTbes MaciITaboM, COCTABIISATL MPOMOPILUH M OTHOIIEHMSL.
Ucnons3osate OykBBI 711 0003HAUEHMs] YMCeNl MPH 3alTUCH MATEeMaTHYECKHUX BhIpaykeHWil, COCTaBIAThH
OyKkBeHHBIC BBIpaXKEHHA M (OPMYIbI, HAXO/IWTh 3HAYCHUS OYKBEHHBIX BBIPAKCHUH, OCYHIECTBIAA
HE0OXOAMMBIC MO/ICTAHOBKH U TPe00pa3oBaHuUsI.
HaxoauTb HeU3BECTHbII KOMIIOHEHT PaBeHCTBA.

Pewienue mexcmoswix 3aoau
Pemats MHOTOIIArOBBIC TEKCTOBBIE 3a/1a4H apH(PMETHUECKHUM CIIOCOOOM.
Pemares 3a7aum, CBSI3aHHBIE C OTHOLIEHHEM, MPOINOPIHOHAILHOCTLIO BEIUYHH, IPOLICHTAMM; pellaTh TpH
OCHOBHBIE 3a/1a41 Ha JIPOOH U MPOLIEHTEI.
Pemarb 3amavu, COMEpIKaIlUe 3aBUCHMOCTH, CBS3BIBAIONIME BEIMHYMHBI: CKOPOCTb, BPEMs, PAaCCTOSHHE,
[eHa, KOJWYECTBO, CTOMMOCTb, [POM3BOAMUTENLHOCTh, BpeMs, 00bEMa paboTbl, HCHOAL3YS
apupMeTHIECKHE ACHCTBHS, OLCHKY, IIPUKUIKY; MOIb30BaThCA CAHHHIIAMH H3MEPEHH COOTBETCTBYIOUINX
BENHYHH.
CocrapisaTe OYKBEHHBIE BHIPAKEHHUS 110 YCIOBHEO 32141,
W3zenekate uHpOpPMALMIO, NPEACTABICHHYIO B TaONHIaxX, Ha JHMHEHHOH, CTONOYATOH WIM KpYroBoi
Jluarpammax, HHTEPIPETUPOBATh MPEACTABIEHHbIE JaHHbIE; HCIIOIb30BATh JIaHHbIE ITPH PEIIEHUN 3a/1au.
ITpencrasiare nHPOPMALIKIO € TTOMOLIBLIO TAOIHL, TUHEHHON U CTOJIOUATOMN JHarpamMm.

Haznaonaa zeomempusn
[TpuBoanTE NpUMepsl 0OBEKTOB OKPYKAIOIIEI0 MHUpPA, MUMEIOUMX (OPMY HM3YUYEHHBIX F€OMETPHYECKMX
MJIOCKKUX M MPOCTPAHCTBEHHBIX (PUTYD, IPUMEPLI PABHBIX U CHMMETPUUYHBIX (PUTyp.
H300pakaTh ¢ NOMOLIBIO LMPKYJIS, JUHEHKH, TPAHCIOPTUPA HAa HEJIMHOBAHHOM M KieTdaTon Oymare
W3YUYCHHBIE TJIOCKUE TEOMETPHUYECKHE (DPUTYPhl U KOH(QUTypallui, CAMMETPUYHBIE (PUTYPBHI.
[Tonk30BaThCs TEOMETPUUYECKUMHU  TOHSTHSMHU:  PaBEHCTBO  (Uryp, CHMMETpPHS; HCIOIB30BATh
TEPMHUHOJIOTHIO, CBSI3AHHYIO C CHMMETPHEH: 0Ch CHMMETPHH, LIEHTP CHMMETPHH.
HaxoauTb BeIMYMHBI YITIOB U3MEPEHHUEM C TIOMOILBIO TPAHCIIOPTHPA, CTPOUTD YIJIbl 3aJaHHON BEJIIMYHHBI,
M0JIb30BATLCA NP PELIEHUH 3a/1a4 I'PajyCHOH Mepoii yrioB; pacno3HaBaTh HA YEPTEKaX OCTPbIH, NPSIMOH,
Pa3sBEPHYTHIH W TYNOMH yriibl.
BbraucnaTe UIHHY JTOMaHOH, MEPUMETP MHOTOYTOJIBHUKA, TOJIb30BATHCA €IMHUIIAMH U3MEpPEeHHs JUTHHBI,
BBIPAKAThH OJ[HU €AMHHIIBI H3MEPEHUS! JTTUHBI Yepe3 JApyrue.
Haxoauth, MCHONB3ysi 4epTEKHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEXAY ABYMS TOYKAMH, OT TOYKH [0
NPSMOH, JTHHY YTH Ha KBAIPATHOM CETKe.
BbrumcnsTe miomans (Uryp, COCTABJIEHHBIX W3 MPSAMOYTOJLHUKOB, WCIOJB30BaTh pa30OHeHHe Ha
HPSIMOYTOJILBHUKHM, HAa paBHble (DUIYpbI, JAOCTPAMBAHHME JIO IPSIMOYI'OJILHHMKA; MOJIB30BATHCS OCHOBHBIMU
€JAMHHULIAMHA W3MEPEHHS TUIOLIA/H; BbIpaKaTh OJIHU CAMHHULIBI U3MEPEHHUS TUIOLIA/IKM Yepe3 ApYyrHe.
Pacnio3naBaTh Ha MOIENAX M M300paKEHUSX MUPAMHIY, KOHYC, IUANH/DP, MCTONb30BATH TEPMHUHONOTHIO:
BEpLIMHA, pedpo, rpaHb, OCHOBAHUE, pa3BEPTKA.



*  H3obpaxars Ha KieT4aToil Oymare npsiMOyroJibHbIH napasiesnernunes.

*  Bouucasate 00bEM NPAMOYTOJBHOTO Mapajuiesenunena, Kyda, MOIb30BaTbCd OCHOBHBIMH EIHHHIIAMH
u3Mepenus 00bEMA; BHIPAXKaTh OJIHU €IMHHIIBI M3MEpeHust 00bEMa Yepes Ipyrue.

* Pemarh HECTOXKHBIE 3a7]aYH HA HAXOXKJIEHUE TEOMETPUIECKUX BEJTHUMH B MPAKTHUECKHX CHTYaIlHsX.

I[TPUMEPHAS PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «AJITEBPA». 7—9 KJIACCBI
LEJIU U3YUEHUMS YUHEBHOI'O KVPCA

Anrebpa ABIAETCA OJHUM M3 ONOPHBIX KYPCOB OCHOBHOMH LIKOJIBI: OHA 0DeCneynBaeT U3ydEHHE JPYTrHX
JUCUMIUIAH, KaK EeCTeCTBEHHOHAYYHOro, TaKk W T'YMaHHUTAPHOIO LIMKJIOB, €€ OCBOEHHE HEOOXOAMMO JUIs
MPOJIOKEeHNs: 00Pa30BaHUA U B MOBCEAHEBHOM )HU3HU. PazutHe y 00yqalomuxcs HayuyHbIX NpeCTaBaeHui o
MPOUCXOKAEHUH M CYIIHOCTH anredpandeckux adcrTpakiui, cnocobe oTpakeHMs MaTeMaTHYeCKOH Haykoi
ABJICHUI ¥ MPOIIECCOB B MPHUPO/IE M OOIIECTBE, PO MATEMATHYECKOTO MOJCIUPOBAHNUS B HAYYHOM T103HAHUH
M B MMPaKTHKE COCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHSA U KAUECTB MBIIUICHHUS, HEOOXOIUMBIX
A ajanTalMd B COBpeMEeHHOM Lm¢ppoBom oOmiectBe. M3ydenwe anreOpel ecTeCTBEHHBIM 00pa3om
obecrieunBaeT pasBUTHE yMEHHs HaOMIOAATh, CPAaBHUBATh, HAXOUTh 3aKOHOMEPHOCTH, TpeOYeT KPUTUYHOCTH
MBIIIUIEHHs], CIOCOOHOCTH apryMEeHTUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHUS W BBIBOJBI, (popMynupoBaTh
yrBepikaeHusa. OcBoeHue Kypca anreOpbl o0ecrieurBacT pa3BUTHE JIOTHUYECKOTO MBbIILIJICHUS O0ydarolHXcs:
OHM HUCTONB3YKT JIEJAYKTUBHBIE W  MHJIYKTHBHLIE PAcCykKIACHUs, 0000IEHHE M KOHKPETH3alUIo,
abcTparupoBanue u aHanord. OOydenune anredpe npe/ionaraer 3HauUTeNbHBIH 00BEM CaMOCTOSTEILHOMN
ACATENBHOCTH OOYJalOmHMXCs, MOITOMY CAMOCTOATENLHOE PEIIEHHE 3a4a4Y €CTECTBEHHBIM 00pa3oM SBIIACTCA
peanusanuen AedTebHOCTHOTO PHHIIUTIA 0OyUeHus!.

B crpyxrype mporpammbl yueOHOTO Kypca «Anredpay» OCHOBHOH HIKOJBI OCHOBHOE MECTO 3aHHMAIOT
coJepiKaTenbHO-METOANIECKHE THHAN: «UHCcIa 1 BEIMHCICHH; « AsreOpantiecKie BRIPAKEHUA»; «Y PaBHEHUA
1 HepaBeHCTBay; «Dynkimm». Kaxnas w3 3THX CcOJepKaTEIbHO-METOAMYCCKMX JIMHUI pa3BUBAcTCs Ha
MPOTSIKEHUH TPEX NeT U3yYeHHUsS Kypca, eCTeCTBEHHBIM 00pa3oM Mepenietasch U B3aUMOISHCTBYS ¢ APYTHMHU
ero JuHuAMH. B Xxozae usyuenus kypca oOydarollMMCs NPHXOAWTCS JIOTHYECKH PacCy#aaTh, HCIIOJb30BATh
TEOPETUKO-MHOJKECTBEHHBIM s3bIK. B CBfA3M ¢ 3THM 1esnecoo0pa3HO BIJIOUUTH B MPOrpaMMy HEKOTOpBIE
OCHOBBI ~ JIOTMKHM, IIPOHM3BIBAIOLIME BCE OCHOBHBIE pasjielbl MaTeMaTHYeckoro oOpasoBaHusi WU
CHOCOOCTBYIOLIME OBJAJCHUIO 00YYarOIMMHMCA OCHOB YHHBEPCAIBHOIO MAaTeMaTH4YeCKOro s3bika. Takum
00pa3oM, MOYKHO YTBEpKIOATh, HYTO COJEPIKATENBHOHM M CTPYKTYPHOH OCOOGHHOCTBIO Kypca «AnrebGpay
ABJISICTCS €r0 MHTErPUPOBAHHBIH XapakTep.

Coaepxanne muHUH «HUHcaa ¥ BEIMUCICHHUA» CIIyKHT OCHOBOI A/ JalbHEHIIEro H3y4eHNus MaTeMaTHKH,
CMOCOOCTBYET PA3BUTHIO Y OOY4arOIIMXCS JOTHYECKOTO MBIIIIEHUS, (DOPMHPOBAHHIO YMEHHS TMOJIB30BATHCH
AITOPUTMAMH, a TakKe MPUOOPETEHUIO MPAKTHUYECKHX HABBIKOB, HEOOXOIUMBIX Ul TOBCEIHEBHON JKHM3HH.
Pa3BuTHe NOHATHA O YKCIC B OCHOBHOH LIKOJC CBA3AHO C PAalMOHANBHBIMH M MPPALMOHAIBHBIMH YHCIIAMH,
(GopmupoBaHnemM npencTaBlIeHHE O JIGHCTBUTENLHOM 4YHMClE. 3aBeplIEHWE OCBOEHHMs YHUCIOBOH JIMHUM
OTHECEHO K CTapIieMy 3BeHYy 001ero oopasoBaHusl.

Copepixanne aByx anreOpamyeckux auMHUE — «AJredpauyeckue BRIpAKEHHS» M «YpaBHEHUS M
HepaBeHCTBa» crnocodcTByeT (POPMUPOBaHHIO Y 00y4alOUMXCs MaTeMaTH4YecKOro anmapara, HeoOXO0HMMOro
AU PeIleHHs 3a/1a4 MaTeMaTHKH, CMEKHBIX MPEIMETOB M NPaKTHKO-OPHEHTHPOBAHHLIX 3a1a4. B ocHOBHOI
IIKoJIe y4eOHbIH MaTepuas TIpyNIHpYeTCs BOKPYT PAlMOHAIBHBIX BbIpakeHMH. Anredpa IeMOHCTpHPYET
3HA4YCHHE MAaTeMaTHMKH KaK s3bIKa s TOCTPOCHUS MaTeMaTHYecKHX MoJelieif, OmucaHus MPOLEccoB H
ABJICHUH peasbHOTO MUpa. B 3amaunm  oOydyeHuss aireOpe BXOAAT TakKKe [JalbHEHIIee pa3BUTHE
AITOPUTMHYCCKOTO MBIIUICHHS, HEOOXOJWMOro, B YacTHOCTH, JUIS OCBOCHHS Kypca HH(OPMATHKH, H
OBJIQJICHUE HaBBIKAMH JCAYKTHBHBIX paccyxacHui. [IpeoOpa3zoBanne CHMBOJIBHBIX (DOPM BHOCHT CBOM
cneuupuYecKHil BKIaja B pa3BUTHE BOOOpakeHHs!, ClIOCOOHOCTeH K MaTeMaTH4eCKOMY TBOPYECTBY.

Copepxkanne (yHKHHOHAJIBHO-IPa)UueCcKOl JIMHUM HALEJICHO HA MOJIydeHHE LIKOJIbHUKAMM 3HAHUH O
GyHKIMAX Kak BakHEHIIeH MaTeMaTH4ecKOH MOJENH [JIsi ONUCAHUSA W WCCIEIOBaHHS pPa3HOOOpPa3HBIX
MPOLIECCOB W SIBIEHWH B mnpupojie U odmecrse. M3yueHue 5TOro marepuaina croco0CTBYET Pa3BUTHIO Y
00y4aromuxcs YMEHUS UCIIOIB30BATh PA3IHYHEIC BIPA3UTEIBHBIC CPEICTBA A3bIKa MATEMATHKH — CJIOBECHEIE,
CHMBOITHYECKHE, Tpadudeckue, BHOCHT BKJIaad B (OPMHPOBAHHE MPEACTABICHHUI O POIM MaTEMaTHKH B
Pa3BUTHH LUBHIIN3ALUHN U KYJILTYPBL.

MECTO YYEBHOI'O KYPCA B YYEBHOM ITJIAHE

CornacHo yyedbnomy niany B 7—9 kiaccax u3ydaercs yueOHbli kKype «Anrebpa», KOTOpBIH BKIlOYaeT
CIIEAYIOIIME OCHOBHBIE pazzienbl cojepxkanus: «UYucma v BeIYUCICHUS», «ANreOpaHuecKUE BHIPAKEHHAN,
«YpaBHeHHs U HEpaBEeHCTBAaY, «DYHKIMU».



YuebHblii tu1aH Ha uzydeHue anredpel B 7—9 kiaccax OTBOJIMT He MeHee 3 y4eOHbIX 4acoB B HEJeNlo B
TEYeHHE KaKI0TO rojia o0ydeHHsi, BCero 3a Tpu rojaa odyueHnus — He MeHee 306 yueOHbIX HacoB.

COAEPXAHUME VYEBHOI'O KYPCA (ITO TOAAM OBYUEHM )

7 kaace

Yucna u evruucienusn

PanuonaabHbIe YHCIA

JpoOu 0OBIKHOBEHHBIE W JECATHYHBIC, [1€peX0 0T 0HOH (Gopmbl 3anucu apodel k apyroi. [Tonarue
PAlMOHAILHOIO YWCIIA, 3alWCh, CPABHEHHE, YHNOPSAJA0YMBAHME PALMOHAIIBHBIX 4Kceld. Apudmernyeckue
AEHCTBHS C palMoOHATLHBIMU YicHamu. Perienne 3a1a4 U3 peaibHOM MPAKTUKKU HA 4acTH, HA JIPooH.

Crenenb ¢ HaTypaJbHBIM TOKa3aTeleM: ONpeAeieHne, MpeodpasoBaHHe BbIPAKEHHI Ha OCHOBE
OnpeeICHuUs.

[IpoueHTsl, 3anuch MPOLEHTOB B BUAe Apobu m apobu B BUAe NpoiueHTOB. TpU OCHOBHBIC 3a1auu Ha
MPOLIEHTHI, PELICHUE 3a/1a4 U3 PealbHOH MPaKTHKH.

[TpumeHeHue IPU3HAKOB AEITMMOCTHU, PA3JI0KEHUE HA MHOKHUTENM HATYPalIbHbBIX YUCEN.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE MIpsMas U 0OpaTHasi NpONOPLHOHAIBHOCTH.

Anzebpauueckue epipaxicenusn

[lepeMeHHbIE, YMCIIOBOE 3HAYEHHE BbIpAKEHUs ¢ nepemeHHoi. [lpejncraBieHue 3aBUCHMOCTH MEXKILY
BE/MYMHAMU B BUIe (hopMyJibl. Berunciienus o popmynam.

[lpeobpazoBanne  OyKBEHHBIX  BBID@KEHHII, TOKIECTBEHHO  pAaBHBIE  BBIPDAKEHMA,  MPABHIA
npeodpazoBaHus CYMM H IIPOU3BEJIEHHH, MPaBUIIA PACKPLITHS CKOOOK M MPUBEIEHHS MOA0OHBIX CllaraeMbIX.

CBoIiCTBa CTENEHHU C HATYpalbHBIM MOKa3aTelIeM.

Opnounenst 1 MHOTOWIeHEL. CTenenbs MHorowieHa. CloxeHue, BBIMHTaHUE, YMHOKEHHE MHOTOUJICHOB.
@opMybl COKPAIIEHHOTO YMHOMKEHHs: KBaJpaT CyMMBI W KBajpar pazHocTH. Dopmyna pazHOCTH KBaJpaTOB.
Pa3znoxkenne MHOrouwIeHOB HA MHOYKUTEIH.

Ypaeuenua

YpagHeHne, KOPEHb ypaBHEHUs, [IPaBHIIa Ppeodpa3oBaHus YPAaBHEHHS, PABHOCHILHOCTb YPABHEHHI.

JIunelinoe ypaBHeHHUe ¢ OAHOMN IMepeMeHHOM, YUCIO0 KOpHEel THHeltHOTO ypaBHEeHUs, pellieHue THHEeHHBIX
ypasHeHui. CocTaB/ieHHE YpPaBHEHMH [0 YCJIOBMIO 3ajadyd. PelieHue TEKCTOBBIX 3ajady ¢ IOMOIIBIO
YPaBHEHHH.

Jluneitnoe ypaBHeHMe ¢ AByMs nepeMeHHbIMU M ero rpaduk. Cucrema ABYX JHMHEHHBIX ypaBHEHH C
ABYMs MepeMeHHbIMU. PellieHue cucTteM ypaBHeHHH cnocodoM moAcTaHoBKH. [IpuMeprl pelieHHs TEKCTOBBIX
3a/1a4 ¢ NOMOIIbIO CHCTEM YPaBHEHHIA.

Koopounamut u 2pagpuxu. @ynkyuu

Koopannara Ttouku Ha npamod. YwucioBbie npomexyTku. PaccrosHue Mexay [ABYMS TO4YKaMu
KOOPJAMHATHOH IIPSIMOH.

[IpsimoyronbHas cucrema koopauHar, ocu Ox u Oy. Abcuucca W OpJAMHATa TOYKM Ha KOOPAMHATHOM
miockoctH. [Tpumepsl rpaduxos, 3apanHeix popmynamu. Urenue rpagukoB peanbHbIX 3aBUCHMOCTEH.

[Toustue ¢ynxuun. Ipaduk ¢Gynkumu. CpoiictBa ¢dynkuui. Jluneiinas ¢ynxums, e€ rpaduk.
['paduueckoe pelieHre TMHEHHBIX YPABHEHUI U CHCTEM IMHEHHBIX YpaBHEHHI.

8 KJaace

Yucna u evtuucienusn

Keajparueii kopenp u3 uncna. I[lonsarue o0 uppaumonansHoM uyucie. Jlecatuunbie npuOImKeHNs
UppalHoOHANBHBIX 9ucen. CBoHCTBa apu(METHMYECKHX KBaJApaTHBIX KOPHEH HM WX [PHMCHCHHE K
npeodpa3oBaHUI0 YHCIOBBIX BLIPAKEHUI 1 BhIYMCIeHUIM. JlelicTBUTENbHbIC YNACTA.

Crenens ¢ 1esibiM rokasaresnem 1 e€ cpoiictpa. CTaHapTHas 3aruck 4Kcia.

Anzebpauueckue spipaxcenus

KBajparHblii TpéXxuiieH; pa3ioKeHne KBaJIpaTHOro TpEXUieHa Ha MHOKUTEIH.

Asnrebpaunveckas podb. OcHoOBHOe cBolcTBO anrebpandeckoil apodu. CroxkeHue, BBIMHUTAHHE,
yYMHOKeHHe, Aefaenne anredpandeckux apobeil. ParmonanbHbie BRIPaKeHNA U HX TPeoOpa3oBaHHe.

Ypasnenus u nepasencmea

KBajgparnoe ypaBHenue, dopmyina KopHel KsajpatHoro ypaeHeuus. Teopema Buera. Peuenune
YPaBHEHUH, CBOAALLMXCS K JIMHEHHBIM M KBaapaTHbIM. [IpocTeiiiune apoOHO-palinoHaibHbIe YpaBHEHHS.

['paduueckas uHTEpNpeTALMs YPABHEHUN C JIBYMS MEPEMEHHBIMH M CHCTEM JIMHEHHBIX YpPABHEHHI C
ABYMsl TEPEMEHHBIMH.



Pelenue TeKCTOBBIX 3a/a4 anredpandyeckium crocooom.

YucnoBble HepaBeHCTBA M HMX cBoicTBa. HepaBeHcTBo ¢ oaHOM mepeMeHHOH. PaBHOCHIBHOCTB
HepaBeHCTB. JluHeiliHbie HepaBeHCTBA ¢ OAHON mnepemeHHO. CHUcTeMbl JTHMHEHHBLIX HEPABEHCTB C OJHOM
TIepeMEHHOH.

Dynkyuu

[Tousitne ¢ynkuun. OOnacTs ONpeeleHUs U MHOXKECTBO 3HadyeHWM (yHkuuu. CriocoObl 3azaHus
byHKIHiL.

I'padux  ¢ynkunu. Yrenue cBoiicts ¢yukuun no e€ rpaduky. [lpumepnl rpadukosB GyHKUIHH,
OTPAKAIIHUX PeaIbHBIE ITPOLECCHI.

OYHKIMH, ONMUCHLIBAIOLIME MPAMYI0 U OOpaTHYIO MPOMNOPIHOHANLHBIE 3aBUCUMOCTH, MX TIpaduKH.

Oyakmmny = x2, y=x3,y = Vx, y = |x]. 'paduueckoe penieHne ypaBHEHUH U CHCTEM YPaBHEHHIA.

9 kaace

Hucna u epluucienus

JlelicTBHTEILHBIE YHCIA

Panonanbueie 4yuWcna, MppalMOHAIbHBIE YHCIA, KOHEYHBIE M OECKOHEYHbIE JECATHYHBIE POOH.
MHO’KECTBO JeiCTBUTEILHBIX YHCEN; NCHCTBUTEIbHBIC YKcla KaK OCCKOHEUHbIC AecATUYHbIC Apodu. Biaumuo
0/IHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM EHCTBUTENLHBIX YHCE U KOOPAMHATHOM PSMOIi.

CpaBHeHHe JIeHCTBUTENBHBIX YACell, apu(IMETHIECKHE JENUCTBHS C ICHCTBUTEIIBHBIMH YHCIaAMH.

H3mepenusi, npudIAHKEeHHUs, OLIEHKH

Pa3smepbl 00BEKTOB OKPYKAIOILEr0 MUPA, JUIMTEILHOCTE [IPOLIECCOB B OKPYKAKOIEeM MHpe.

[IpubnuxE€HHOE 3HAYCHHE BEIIMYMHBI, TOYHOCTE MpubamkeHusd. Oxpyrienne uncel. [Ipuknaka n oneHka
pe3yabTaTOB BbIMHCIICHHI.

Vpaenenus u nepasencmea

YpaBHeHHUs ¢ 0HOI NepeMeHHOi

Jlunelnoe ypaBHeHue. PelneHne ypaBHEHUA, CBOIAIIMXCA K THHEHHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHeHUil, CBOISIIUXCS K KBaJApaTHBIM. BUKBaJpaTHOE ypaBHEHHE.
[Ipumepr1 penieHUsa ypaBHEHUH TPETbEW U YETBEPTOM CTEICHEH Pa3jIoKEHHEM Ha MHOKHUTEIIH.

Pemenue 1poOHO-pallMOHAIBHBIX yPaBHCHUIA.

PeiieHue TeKCTOBBIX 33124 areOpandeckuM MeTOIOM.

CucremMbl ypaBHeHHH

YpaBHenue ¢ AByMsl lepeMEeHHbIMU W ero rpaduk. Pemenne cuctem AByX JIMHEHHbBIX YpaBHEHUH C JABYMs
nepeMeHHbIMU. Pelenue cuctem JByX ypaBHEHH, OHO W3 KOTOPBIX TIMHEHHOE, a IPYroe — BTOPOM CTENeHH.
['paduueckas uHTEprpeTallUs CUCTEMB] YPAaBHEHHI C ABYMS II€PEMEHHBIMU.

PernieHue TeKCTOBBIX 3a/1a4 anreOpandeckuM crocoOoM.

HepagencrBa. YucnoBsle HEpaBeHCTBA U X CBONCTRBA.

Pemenne nMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOMN. PereHne cucTeM JIMHEHHBIX HEPABEHCTB C OJHOH
nepemenHoi. KBaapatHeie HepaBeHCTBa. [ paduueckas WHTEpHpETaIMs HEPAaBEHCTB W CHCTEM HEPABEHCTB C
JABYMSI IEPEMEHHBIMH.

Dynkyuu

KBagparnynas ¢yukuus, e€ rpaduk u cpoiictsa. [lapabona, xoopanHaThl BepminHbl napabosibl, 0Ch
CUMMETPHH 11apabdoJIbL.

I'paduku bynkumii: y = kx, y =kx+b, y = % y = x3,y = +/x, y = || u ux cBoiicrpa.

Yucnoevie nociedoeamenvHocmu

Omnpenenenne u crocodnl 3a1aHNsI YHCIOBBIX NMOCIEI0BATEILHOCTEH

[TonsiTe 4YMCIIOBON TOCIEAOBATENBHOCTH. 3aJaHue MOCIe0BATeIbHOCTA PEKYPPEHTHOH (Gopmynol u
bopmysoii n-ro 4iaeHa.

ApudMerHyeckasi H reoMeTpHYecKas nporpeccHu. Apudmerudeckas 1 reoMeTpHyecKas MpPOrPecCHH.
@opMyIIBI 7-T0 WICHA apH(PMETHIESCKON U T€OMETPHUECKOI MIPOrPeCcCHii, CYMMBI IEPBBIX /1 YJICHOB.

H300pakenue 4neHoB apudMETHYECKOW M T€OMETPUYECKOH TPOrpeccHil TOYKaMH Ha KOOPIMHATHOM
MI0CKOCTH. JIMHEHHBIH U SKCITOHEHIMANLHbIN pocT. ClI0XKHBIE IIPOLICHTHI.

TIJIAHUPYEMBIE TTPEJIMETHBIE PE3YJIbTATBI OCBOEHUS IPUMEPHOM
PABOYEM TTPOTPAMMBI KYPCA (110 TOJJAM OBYYEHHS)



Ocpoenune yuebHoro kypca «Anredpa» Ha ypoBHE OCHOBHOTIO 00IIero o0pazoBaHus JOJKHO
obecneunBaTh JOCTHKEHHE CIIEIYIOMIMX MTPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

7 kaace

Yucna u eviuucnenus
BeInonHATe, coueTas YCTHbIE M MHCbMEHHBIE TPHEMBI, apu(METHYECKHE ACHCTBHUA C PAMOHATLHBIMH
YHUCIIAMU.
HaxoauTh 3HaYeHHUS YUCTOBBIX BBIPAKCHHI; MPUMEHATL pPa3HOOOpa3HBIC CTIOCOOB! M MPHEMEI BEIYUCICHUS
3HAuYEHHH JIPOOHBIX BLIPAKEHHH, COJIEPKAIIMX OOBIKHOBEHHBIE H JIECATHYHBIE JIpoOH.
ITepexoaute OT OnHOW (OpPMBI 3alMCH YHCEJN K Jpyrod (npeoOpa3oBeIBaTh JECATHYHYIO JPOoOL B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JACCATHUYHYIO, B HACTHOCTU B OECKOHEUHYIO AECATUUHYIO IPO0B).
CpaBHuBaTh M yNopsAA04YHBaTh PAMOHATBHbBIE YHCIIA.
OKpyTIaTh 4UCaa.
BBIMOIHATE NPUKUAKY M OLEHKY Pe3y/IbTaTa BLIUUCIICHHI, OLIEHKY 3HAYEHUH YUCTIOBBIX BBHIPAKESHUH.
BbInonHATE AeHCTBHSA CO CTEMEHAMH C HaTyPaIbHbIMH [T0Ka3aTe/IAMHU.
[TpuMeHATH MPU3HAKH ACTUMOCTH, PA3I0KECHUE Ha MHOKATEIIN HATYpPaIbHBIX YHCEI.
Pewiars npakTHKO-OPHEHTHPOBAHHbIC 3a1auy, CBSI3aHHBIC C OTHOILICHHEM BEJIUYHH, MTPONOPLUOHAILHOCTBIO
BEIIMYMH, MTPOLCHTAMH; HHTEPIPETHPOBATh PE3YIbTaThl PELICHUA 3a/a4 € Y4ETOM OrpaHHYCHHH, CBA3AHHBIX
CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

Anzebpauueckue guipaixcenus
Hcnomp3oBath anreOpandeckyio TEPMHHOIOTHIO W CHMBOJIMKY, NMPHMEHATh €€ B TIPOLECCE OCBOCHHSA
yueOHOTO Marepuaia,
HaxoauTs 3HaueHUs OYKBEHHBIX BHIPAYKEHUH MPU 3aJaHHBIX 3HAUCHUSX IEPEMEHHBIX.
BeimonuATe mnpeoOpa3oBaHusA I1IENOTO BHIPAKEHHA B MHOTOWICH TMPHBEICHUEM MOAOOHBIX CllaraembIX,
pacKpeITHEM CKOOOK.
BBIMONHATE YMHOKEHHE OJHOYIIEHA HA MHOTOYNEH M MHOTOYJIEHAa Ha MHOTOYIIEH, MPUMEHSTH (OPMYIbI
KBajpara CyMMbl H KBajpara pasHOCTH.
OcCyIIECTRIATh PA3/IOKEHNUE MHOTOUIIEHOB HAa MHOXMUTENM C TMOMOIIBI BBEIHECEHUS 3a CKOOKH 00mero
MHOKHUTEJIS, TPYIITUPOBKU ClIaraeMelX, IpUMeHeHHus (GopMyI COKPaLIEHHOIO YMHOKEHHSI.
[IpumensaTs npeoOpa3oBaHHs MHOIOYICHOB /UIA PELICHUS PasIHuYHBIX 33/1a4 M3 MaTEMaTHKH, CMEKHBIX
NpeaMETOB, U3 PEabHOM MPaKTHKH.
Mcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYPAJILHBIMU MOKA3ATENIMHU U1 IPeo0pa3oBaHus BHIPAKEHNH.
Ypaeuenus u nepasencmea
Pemate nMHEHHbIE ypaBHEHWS C OJHOH MNEPEMEHHOH, MPHMEHsAs MpaBHila MEPEexoaa OT HMCXOAHOTO
YpaBHEHHSI K paBHOCHJIEHOMY eMy. [IpoBepaTs, SBIISeTCS TN UNUCIIO KOPHEM YpaBHEHHS.
[IpumenaATh rpadMYeckie METOBI IIPH PCLICHHH JIWHCHHBIX YPABHCHHH U HX CHCTCM.
[Tosdupare npuMepsl nap 4uce, BASIOUMXCS PENIEHHEM JIMHEHHOTO YPaBHEHHU S € JIByMs II€PEMEHHbBIMH.
CTpouTh B KOOPJIHHATHOH IUIOCKOCTH rpaduK JIMHEHHOrO ypaBHEHHs C JABYMS NEpEeMEHHBIMH; I0JIb3YACh
rpagukoM, NPHBOAUTH MPHMEPH] PEHICHUA YPABHEHHS.
Pemats cucrembl 1BYX JIMHEHHBIX YPABHEHUH C JBYMs IEPEMEHHBIMH, B TOM YHCJIE IPadUuecKH.
CocTaBnsaTh W pewiaTh IUHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX YpaBHEHHil MO YCIOBHIO 3a7aqM,
MHTEPINPETUPOBATH B COOTBETCTBHH € KOHTEKCTOM 3a/1a4M MOJIy4EHHBIH pe3y/ibTaT.
Koopounamut u cpagpuru. @ynxyuu

N300paxkaTh Ha KOOPAUHATHON MPAMOi TOUKE, COOTBETCTBYIONIHE 3a/laHHBIM KOOPAHHATAM, JTy4YH, OTPE3KH,
MHTEPBAIIbl; 3alIUChIBATh YMCIOBbIC IPOMEKYTKH Ha aJireOpanyecKom si3bIke.
Ormeuath B KOOPJMHATHOW IUIOCKOCTH TOUYKH MO 3aJaHHBIM KOOPAMHATAM, CTPOMTH I'pa(pUKH JTHHEHHBIX
(yHKIMIA.
OnuchiBaTh C MOMOLIbIO (DYHKIMH H3BECTHBIC 33aBUCHMOCTH MEXK/y BEIHUYHMHAMHU: CKOPOCTb, BpEMs,
paccTosiHKE; 11eHa, KOMMYECTBO, CTOMMOCTD; TPOH3BOIUTENBLHOCTD, BpeMs, 00bEM paboTh.
HaxoauTs 3HadeHure GyHKIUU 0 3HAYEHUIO e€ apryMeHTa.
ITonumars rpaduueckuii ciocod npeacTaBieHNs U aHaNU3a WHGOPMALINHU; U3BIICKAaTh U MHTEPIIPETHPOBATh
nH(GOpMaNHio U3 rpadMKOB PeabHBIX MPOIIECCOB H 3aBHCUMOCTEH.

8 knace

Yucna u epluucienus
Wcnonp30BaTh HAYalbHBIE TPEACTABICHUS O MHOMKECTBE JEHCTBUTENLHBIX YHCEN i CpaBHEHUS,
OKPYIJIEHHUS ¥ BbIYUCICHUI; H300pakarh JeHCTBUTEILHBIE YUCIIA TOYKAMH HA KOOPAMHATHOM MPSMOI.



= [IpumeHsTh NMOHSITHE ApU(PMETHUECKOI0 KBAJAPATHOIO KOPHS, HAXOAUThL KBA/IPATHBIE KOPHM, UCITOJNIB3YS I1PH
HEOOXOMMOCTH KalIbKY/IATOP; BRIMOJHATH MPe00pa30BaHus BBIPAKEHUH, COMEPKAIINX KBaJIPAaTHbIE KOPHH,
MCIIOJIb3YSl CBOMCTBA KOPHEH.

* lcnonb30BaTh 3amucH OOMBIIMX U MATBIX YACEN C MOMOIIBIO JIECATHUHBIX Apobeii u creneneii yucna 10.

Ancedpauueckue eviparxcenus

® [IpUMeHATH TOHATHE CTENEHW C I[ENIbIM [10Ka3aTelleM, BbINOJIHATE MPE0OpPa30BaHUS  BhIPaKECHMUIA,
COJICPIKAIHX CTCIICHH C LEIBIM MOKAa3aTC/ICM.

* BrInoaHATh TOMXKASCTBEHHBIE Pe0Opa3oBaHus pallMOHAIBHBIX BBIPAKEHHH Ha OCHOBE IPABUII JISHCTBUH HaJl
MHOTOUYWICHAMHU U alireOpandyeckuMHu JIpoodsiMHu.

» PackiafbiBaTh KBAJAPATHBIM TPEXUWIEH HA MHOKUTEIH.

* [IpumensaTs npeoOpasoBaHus BBIPAKEHWH [UId pEIIEHMs PasjJMYHBIX 3a/@4 M3 MaTeMaTHKH, CMEKHBIX
NPEIMETOB, U3 PEalbHON MPAKTHKH.

Ypaenenun u nepaserncmaea

= Pemarp JTUHCHHBIC, KBaAPAaTHLIC YPAaBHEHHs W PALlMOHAIbHBIC YPaBHCHMS, CBOJAIIMECA K HHM, CHCTEMBI
JIBYX YPaBHEHHH C ABYMS IEPEMEHHBIMHU.

= Jlepexo uTh OT CIOBECHON (POPMYJTHPOBKHU 3aj1auu K €€ anredpanuecKoil MOIEIH ¢ NOMOILI COCTABJICHUS
YPaBHCHHUs MJIM CHUCTEMbl YPaBHEGHUU, HWHTCPIPETHPOBAThH B COOTBETCTBUM C KOHTCKCTOM 3ajlauyH
MOJYYSHHBIN pe3ysbTar.

= [IpuMeHsTH CBOHCTBA YMCIIOBBIX HEPABEHCTB JUIS CPABHEHMSI, OLIEHKH, PEeIaTh JIMHEHHbIe HepaBeHCTBa ¢
ONHOM TEPEMEHHONW W WX CHCTEMBI; JaBaTh TrpadHyYecKyl0 WUIIOCTPAIMI0 MHOKECTBA PEHICHUH
HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynuryuu

= [lonumars U MCTONB30BaTh (QYHKIHOHATBHBIC TIOHATHA H A3BIK (TEPMHHBI, CHMBOJIHYECKHE 0003HAYECHNUA);
OMNpeeNsTh 3HaUCHUE (PYHKIIMY 110 3HAYCHUIO apryMEHTa; OTPe/IeliATh CBOHCTRA

GyHkIMM 110 e€ rpaduky.

* Crpoutsb rpaduku 31eMeHTapHbIX GYHKIMNA BUIa Y = % =gl

y = x3, y = V/x, y = |x|; onucsiBaTh cBoiicTBAa UHCI0BOI QYHKINM TIO & TpaduKYy.

9 knacc
Yucna u gsluucienus

= (CpaBHHBATh U YIOPAJA0YHBATE PAIMOHATIBHBIC H HPPAIIHOHAILHBIE THCIIA.

* BreinonHATs apudMeTHHecKHe AeHCTBHUS C palMOHANBHBIMA HHCIAMH, COYeTas YCTHBIE M MHUChbMEHHBIE
NPUEMBI, BBITIOJHATE BEIYUCIICHHS C UPPALIHOHATIEHBIMU YHCJIAMH.

* HaxonuTh 3HAYCHHMA CTENCHCH C LICABIMH MOKa3aTeNlsAMH M KOPHEH; BBIMHUCIATbL 3HAUYCHHUA HHUCIOBBIX
BBIPAYKEHHH.

= OKpyrisaTh JEHCTBUTEbLHBIE UMCIIA, BBITOIHATE MPUKHUIAKY Pe3ylIbTaTa BBIUUCIECHUN, OLEHKY YUCIOBBIX
BBIPaKEHHUH.

Ypaenenus u nepasencmea

* Pemarh JuHeNHble M KBajpaTHbIE YpaBHEHHS, YpPaBHEHHS, CBOJAAIIMEcS K HHUM, TMpocTeliiue apobOHO-
palMoOHAIbHBIC YDABHEHHS.

* Pemarth CHCTEMbl JBYX JIMHCHHBIX ypaBHCHHH C JBYMS MEPEMCHHBIMH M CHUCTEMbl JBYX YDABHCHHMH, B
KOTOPBIX OJTHO YPABHEHHUE HE ABJISETCS IMHEHHbBIM.

* Pemarbs TekcTOBbBIC 3a/@auu anredpaHuecKuM crnocodOM ¢ MOMOLIBIO COCTABICHUS YPABHEHUS HIIM CUCTEMBI
JIBYX YPaBHEHMI C ABYMs N€PEMCHHBIMHU.

= [IpoBoauTh NpocTeiiliie Uccae0BaHUS YpaBHEHUH U CHCTEM YpPaBHEHMil, B TOM 4ucie ¢ NPUMEHEHUEM
rpauYecKuX TpeCTaBIeHUH (yCTaHABIMBATL, UMEET JIM YPaBHEHHE WJIM CHCTEMa YpaBHEHHH pelIeHHS,
€CIIM MMEET, TO CKOJIBbKO, H IIp.).

= Pemarh JMHEHHbIE HEPABEHCTBA, KBAIPATHbIE HEPABEHCTBA; N300paXxkaTh pellieHre HEPABEH CTB HA YHUCIIOBOMI
NpsIMOH, 3allHChIBATh PELICHHE C OMOLLBI0 CHMBOJIOB.

* Pemath CHCTEMBI JTHMHEHHBIX HEPABEHCTB, CMCTEMbI HEPABEHCTB, BK/IIOYAIOIIME KBAJIPATHOE HEPABEHCTBO;
n300paxkartk pelleHHe CHUCTeMbl HEPABEHCTB HA YUCIOBOI MPSIMOIi, 3aMUChIBATHL PEIICHHE C MOMOIIBI
cuMBOJ0B. Mcnonb30BaTe HEPaBEHCTBA MPH PELICHNUN pa3INYHbBIX 3a7a4.

Dynxuyuu

» Pacno3HaBaTh (pyHKUIMM M3ydeHHBIX BUI0B. [loka3eiBaTh CXeMaTHUYECKH PAcIiOOKEHHEe Ha KOOPAHHATHOMN

K

;.

MJIO0CKOCTH rpauKoB dyHKIii BHIA: y = kx, y=kx+by=



y=ax®+bx+c, y=x% y=+/x y=|x| B 3aBucuMocTH 0T 3HaueHHii K0ODOHUIHMEHTOB; ONMHUCHIBATH
CBOICTBA (YHKIMIA.

* Crpoutb u wu3o0pakarb cXeMaTHYeCKH rpaQuku KBaApaTUYHbLIX (QYHKUMHA, ONMCHIBATL CBOHCTBA
KBaZpaTHYHbIX (DYHKLHH 110 UX rpadukam.

= PacrnosnaBare KBajpaTHHHYK (QyHKIMIO TTO (GOpMyIe, NIPUBOIUTE PUMEPH KBAJAPATHUHBIX (YHKIHIA U3
peanbHOM KU3HH, PUBHKH, TEOMETPUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

* Pacro3HaBaTh apu()METHYECKYIO H TEOMETPHHECKYIO IPOTPECCHH TIPH Pa3HBIX CIOCO0AX 3aTaHHA.

* BRINOJHATE BBIYHCICHUS C HCIIONB30BaHHEM (hOpMyNn 7-TO uWieHa apu(METHYECKOW M TeOMETPHUYECKON
NPOTPECCHi, CYMMBI TICPBBIX /1 YJICHOB.

= W3o00paxars 4ieHbl NOCIEA0BATENLHOCTH TOYKAMH HA KOOPAHHATHOMN MJIOCKOCTH.

= Pemars 3a/1aun, CBS3aHHEBIE C YUCIOBBIMH TIOCIIEI0BATEILHOCTSIMHU, B TOM YHCIIE 3a/1a4¥ U3 PEATbHON JKU3HU
(¢ MCTI0JIb30BAHHEM KAIBKYIATOPA, LH(DPOBBIX TEXHOJOTHH.

[TPUMEPHAS PABOYA S ITPOIPAMMA YUEBHOI'O KYPCA «I'EOMETPUS».
7-9 KJIIACCbI
LEJIM U3YYEHUWSA YYEBHOI'O KYPCA

«MaTeMaTHKy yKe 3aTeM Y4YMTh HaI0, YTO OHA YM B MOPSIOK MPHUBOINTY, — THCAN BETUKHH pyccKuit
yueHslii Muxann Bacuneesuu JlomoHOCOB. M B 3TOM COCTOMT OiHA M3 ABYX LeleiH 00y4eHHs MeOMETPHH Kak
COCTAaBHOH 4YacTH MaTeMaTHKH B IIKOJIC. DTOH LENM COOTBETCTBYET [I0Ka3zaTelbHass JMHHSA IPErnojaBaHHs
reomerpun. Crnestys npejcraBieHHOH paboueil mporpaMmMe, HaYMHAs C CEABLMOI0 KJIacca Ha YPOKax reoMeTpuu
00yyarolMics y4uTCs MPOBOAMTE JIOKA3aTEIbHBIE PACCYK/ICHUSA, CTPOUTH JIOTHYECKHE YMO3AKIIOUEHHS,
JI0Ka3bIBaTh MCTHHHbBIE YTBEP/KACHHS W CTPOHTH KOHTPHPHUMEPBI K JOKHBIM, MPOBOJUTL PACCYKIACHHS «OT
MPOTUBHOIO», OT/IMYATh CBOHCTBA OT IMPU3HAKOB, (OPMYyIHpPOBaTL OOpaTHbIE YTBEPKIEHHS. YUEHMK,
OBIIAJICBILNII UCKYCCTBOM PAacCyiKAaTh, OyIeT MPUMEHATL €ro M B OKpyxKaromed xkuzuu. M B aTom coctout
BaKHOE BOCHHMTATENLHOE 3HAYEHHE H3YHEHHUA TEOMETPUH, NPUCYIIIEE HMEHHO OTEHECTBEHHOH MaTeMaTHYECKON
HIKOJIe.

BmecTte ¢ TeM aBTOpBI IpOrpaMMbl MPENOCTEPEral0T YYUTEIA 0T H3IHLIIHEro GopManniMa, 0COOEHHO B
OTHOUIEHHWH Hayal ¥ OCHOBaHWMU reomerpuu. Ppannysckuit marematuk Kan JlbenoHHe 10 3TOMY MOBOJY
BBICKa3ascs Tak: «4YTo Kacaercs AeauKaTHOH NMpoOieMbl BBe/ICHUS «aKCHOM», TO MHE KajKeTCsl, YTO Ha TMepPBbIX
nopax HyXHO Bo0OLIE H30eraTh NPOH3HOCHTEL caMo 3TO ¢j0Bo. C Apyroi ke CTOPOHBI, HE CIEAYET YIyCKaTh
HH OJIHOH BO3MOIKHOCTH JIaBaTh MPUMEPBI JJOTHYECKUX 3aKIIOYEHHH, KOTOpbIe Ky/a B 00/blIeH Mepe, YeM H/ies
AKCHOM, SIBJISIOTCA UCTUHHBIMU M €IMHCTBEHHBIMH JBUTATENIIMU MATEMATHUECKOTO MBILILIEHHS.

Bropoii nenbio u3ydeHus reoMeTpuH ABJISETCSA MCNOJIb30BAaHHE €€ KaKk MHCTPYMEHTA IPH PENISHUH Kak
MaTeMaTHYeCKHX, TaK M MPAaKTHYCCKHUX 3a7ad, BCTPEYAIOIIUXCA B peanbHON #u3HU. OKOHYMBIIHMIT Kypc
reOMETPHH IIKOIBHUK J0/IKeH OBITh B COCTOSIHUHM OTPENENUTh TeOMETPUYECKyI0 (PUrypy, OmHcaTh CIO0BAMHU
JaHHBIM 4YepTE:K WIM PHUCYHOK, HAWTH IJIOIIAJb 3E€MEJIBHOIO Y4acTKa, PacCYMTaTbh HEOOXOJMMYH MIUHY
OTITOBOJIOKOHHOTO Ka0ensi Ui TpedyeMmble pa3Mepsl rapaxka Ui aBTOMOOMIA. DTOMY COOTBETCTBYET BTOpas,
BBIYMC/IUTEBHAS JIMHUA B U3YYEHUH IE€OMETPUM B IIKoJe. JlaHHas npakTHyeckas JIMHUA SBISETCS HEe MeHee
BAKHOH, YeM repsas.

MECTO YYEBHOI'O KYPCA B YYEEHOM ITJIAHE

CornacHo yuebHOMY 1uiany B 7—9 knaccax u3yuaercst ydeOHblil kype «I'eoMeTpus», KOTOPbI BKIIOYaeT
CIeAYIOIUE OCHOBHBIC pa3[ciibl COOCPIKaHHA: ((FEOMETPH‘EECKI/IG q)ﬂl"ypbl H HX CBOﬁCTBa)}, ((HBMGPBHHE
IEOMETPHYECKUX BEIMYMH», a Takke «/lexkapToBbl KOOpAMHATBI HA IJIOCKOCTH», «Bekropbi», «/lBuikeHus
mockoctu» U «lIpeodpazoBanus noa00us».

VueOHbIN TUIaH MPeIyCMaTPUBACT M3y4YCHHE TeOMETpHH Ha 0a30BOM YpOBHE, HCXOhs W3 He MeHee 68
y4eOHBIX 4acoB B yueOHOM rojy, BCEro 3a Tpyu roja o0yuenus — He meHee 204 gacos.

COAEPXKXAHHUE YYEBHOI'O KYPCA (I10O 'OJIAM OBYYEHMH )

7 kaace

Hauanbubie nonstus reomerpun. Touka, npaMasi, OTPE30K, Jyd. Yron. Bunbl yrinos. BepTukaabHbeie U
cMexkHble yriabl. buccexkrpuca yrna. Jlomanas, mMuoroyroibHuk. [lapamnensHOCTh M neprHeHauKYIsSpHOCTh
NPAMBIX.

Cummerpuunbie  Gurypsl. OcHOBHBIE CBOMCTBA oceBoil cumMerpun. Ilpumepst cumMerpuu B
OKPYIKaIOIleM MHpE.

OCHOBHBIE IOCTPOSHUSA C TIOMOIIBIO IIUPKYIIA U JTHHECHKH.



Tpeyroashuk. Beicora, mejuana, Ouccekrpuca, ux cpoictBa. PaBHOOe/ApeHHbIH W PaBHOCTOPOHHMIA
TpeyronbHuKu. HepaBeHcTBO TpEyroibHHKA.

CgoiicTBa u npusHaku pasHodenpenHoro TpeyrojabHuka. [Ipusnaku paBeHCTBA TPEYTOJILHUKOB.

CpoiicTRa W TIPHU3HAKH TapaUledbHBIX TpaMeix. CymMma yriaoB TpeyrolbHHKA. BHemrHue yrisl
TPEYTOJIbHHKA.

[IpsMoyroneHBI TpeyronbHHK. CBOMCTBO MEAWAHBI MPSAMOYTOJBHOTO TPEYrOJbHHMKA, MPOBEAEHHOU K
runotenyse. [Ipu3naky paBeHCTBA NPAMOYTONBHBIX TPEYTOIBHUKOB. [IpIMOYTrOnBHEIN TPEYTONBHUK C YTIIOM B
30°.

HepapeHcTBa B reoMeTpHM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOMH, Teopema o
Oosnbuiem yriae u 0osblieit CTOpOHE TpeyroabHuKa. [leprenuKynsp u HaKIOHHASL.

['eomerpuueckoe mecro Todek. buccekTpuca yria M cepelMHHBIH NEPHEHAMKYJISAP K OTPEe3Ky Kak
reOMETPUHECKHE MECTA TOUEK.

OKpYKHOCTB M KPYT, XOpjia U AUaMeTp, UX CBoicTBa. B3anMHoe pacnoniokenne OKPYKHOCTH H HPAMOii.
KacarenpHas u cekymas K OKpyxkHocTH. OKpyKHOCTb, BIHCaHHas B Yroj. BroucaHHasa W oOnHcaHHasA
OKPY/KHOCTH TPEYTOJILHHKA.

8 kuace

Yersipéxyronsauku. [lapannenorpamm, ero npusHaky 1 cBoicTBa. YacTHble cliydau napaienorpaMMoB
(MpsAIMOYTOJILHUK, POMO, KBaJIpaT), UX NPU3HAKK W cBoiicTBa. Tparnenus, pasHoOokas Tparnenus, eé cBoHcTBa U
npusHaku. [IpamoyrosasHas Tpanemus.

[lenTpasibHas CUMMETPHSI.

Teopema Maneca u Teopema O MPOMOPIHOHAIEHBIX O0TPE3KaX.

Cpennue TMHUM TPEYTOIBHUKA U TPATICINH.

[Tomobue TpeyronbHUkoB, Ko3(duuuent noaodus. [lpuszHaku noaoOus TpeyrojbHUKOB. [IpuMeHeHue
Moa00Ust MPH PEeNICHUN TPAKTHUECKHX 3a]1ad.

CporictBa nuomagein  reomerpudeckux  ¢Guryp. Dopmynbl a8 IIIOWIAAKM  TPEYroJibHHKA,
napamuenorpamMma, pomba u tpanenuu. OTHOIIEHUE MIoMajiei nogoOHbIX Guryp.

Beluncrienue mionaaeil TpeyroibHIKOB H MHOTOYroJIbHUKOB Ha KJIeT4aToii Oymare.

Teopema [udaropa. [lpumenenne reopemsl [Tngaropa npu pemieHry npaKkTHYECKHX 3az1ad.

CuHyc, KOCHHYC, TaHI€HC OCTPOTO yIJida TPSAMOYIOJIBHOTO TPEYrOJbHHKA. TpPUTOHOMETPHYECKHUE
Gyuxuuu yrnos B 30°, 45° u 60°.

BrincanHble W LEHTpalbHBIC YTJIBL, YrOJd MEXKAY KacaTelbHOH M XOpAOH. YTIIbI MEXAYy XOpAaMH H
cekyuuMH. BrmcaHHble W OTMMCaHHBIE YETHIPEXYTOJIBHUKHU. B3auMHOE pacroJiolKeHWe NBYX OKPYKHOCTEH.
Kacanue okpyxHocreit. O0uie kacareabHbIe K IBYM OKPYKHOCTSIM.

9 kanace

Cunyc, kocunyc, Tanredc yrios or 0 jgo 180°. OcHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO. DOPMYIIEI
MpHBEICHHA.

Pemenue tpeyroiapbHukoB. TeopemMa KOCHHYCOB M TeopeMa CHHYCOB. PelieHue npakTHYecKMX 3aaay C
HCIOJIb30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeobpaszopanne nonobus. [logobue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpousBesieHHH OTPE3KOB XOPJ, TEOPEMBI O MPOH3BEICHHH OTPE3KOB CEKYIIMX, TEOpPEMa 0
KBaJIpaTe KacaTelbHOMH.

Bekrop, jumHa (MOJyib) BEKTOpa, COHAINpPABICHHBIC BEKTOPBI, MPOTHBOIOJIOKHO HANpPaBJICHHBIC
BCKTOPBI, KOJJIMHEAPHOCTh BCKTOPOB, PABCHCTBO BEKTOPOB, ONEPALIMM HaJl BeKTOpamu. PasnoxkeHue BekTopa
Mo JBYM HekoJuiMHeapHbiM BekTopaM. Koopauuartbl Bektopa. CkajnsipHOe NpOM3BE/IeHHE BEKTOPOB,
MPUMEHEHHE JUIsl HAXOK/ICHUS JUTMH U YIJIOB.

JlexapToBbl KOOpAMHATBI Ha TIJIOCKOCTH. YpaBHEHMA NPAMOH M OKPYKHOCTH B KOOPAMHATAX,
nepeceyeHre OKpPYKHOCTEH 1 npsiMbiX. MeTO L KOOPMHAT U €ro IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTONBHUKH. JlmMHa OKpyxkHOCTH. I'pagycHas u pagnaHHas Mepa yria, BHIYHCICHHE
JIMH Iy okpyxkHOcTel. [Tnomanas kpyra, ceKTopa, CerMeHTa.

JIBUKEeHHs. IUIOCKOCTH W BHYTPEHHHE CHMMETpUM (Quryp (dIe€MEHTapHble IIPEACTABICHUS).
[Tapannensusiii nepenoc. [losopor.

NJIAHUPYEMBIE TIPEAMETHBIE PE3YJIbTATbI OCBOEHH [IPUMEPHOM
PABOYEU ITPOI'PAMMBI KYPCA (I10 I'OJIAM OBYYEHHA)



Ocsoenne yuebHoro kypca «l'eomerpusi» Ha ypoBHE OCHOBHOro odiiero odpazoBaHHs
NOJDKHO 00ECIeunBaTh JOCTHIKEHHE CIACAYIOMIMX MPEIMETHBIX 00pa30BaTeIbHBIX PE3Y/IBTATOB:

7 knace
Pacnio3HaBaTh W3yueHHBIE reoMeTpudeckie (GUTYpsl, OMPeaensiTh UX B3aUMHOE PACIoNokKeHue, n3oopaxkars
reoMeTpuueckne (UTryphl; BBHIMOJTHATH YEPTEHKU 10 YCIOBHIO 3amaqd. M3MmepsATh JIMHEHHBIE M YTJIOBBIC
BE/TMYHMHEL. Pemars 3a/1auy Ha BEIYHMCIIEHHE JUTHH OTPE3KOB M BEJIMYHH YIJIOB.
Jenate rpyOyl0 OLEHKY JIHMHEHHBIX U YTIOBBIX BEIMYUH MPEIMCTOB B PEAlbHON KU3HH, Pa3MepoB
NpHUpoIHbIX 00beKTOB. Pasimuare pasmMepbl 3THX 00BEKTOB 110 MOPSJIKY BEIMUYNHBI,
CTpouTh YEPTEIKH K NTEOMETPHUYECKHM 3a/1a4am.
[lonb3oBaTbed  MPU3HAKAMM  PABEHCTBA  TPEYTOJALHUKOB, MCMNOIBL30BATHL MPU3HAKM M CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB NMPH PELICHUH 3a1ad.
[TpoBOIUTH TOTMYECKHE PACCY/KIECHUS C UCIOJIB30BAHMEM T€OMETPHIECKUX TEOPEM.
[Tonb3oBaThes NPU3HAKAMM — PABEHCTBA  NPSIMOYIOJNBHBIX  TPEYrOJBHUKOB, CBOMCTBOM  MeIHaHbI,
NPOBEACHHON K THIIOTEHY3E MPAMOYT0JBHOTO TPEYT0JIbHHKA, B PEIICHHH T€OMETPHYECKHX 3a/1ad.
OnpenensaTs MapauIeIbHOCTh TIPAMBIX C TOMOIIBIO YIJIOB, KOTOpPhIE 0OOpa3yeT ¢ HHUMH CCKYIIas.
Onpejesiare napamienbHOCTh NPSAMBIX € MOMOIIBK PABEHCTBA PACCTOSIHUI OT TOYEK OJHON INpsIMON J10
TOYEK JPYrOH MpsAMOH.
Pewars 3amaun Ha KieryaToii Oymare.
ITpoBOUTH BEIYUCIICHNUS M HAXO/AUTh YHCIIOBbIE H OYKBEHHBIE 3HAUCHHS YITIOB B FeOMETPUYECKHUX 3aj1auax ¢
MCIOJIb30BAHHEM CYMMBI YIJIOB TPEYTOJBHHKOB U MHOTOYTOJIBHMKOB, CBOHCTB YIJIOB, 00pa3oBaHHBIX TIPH
NepeceueH ! ABYX NapauielIbHbIX MPAMBIX CEKYIIEH. Periars NpakTHYECKHe 3a/1a49M Ha HAXO0XKICHUE YTIOB.
BrnajeTs MOHATHEM TeéOMETPUUYECKOr0 MecTa To4YeK. YMETh OMpeiensTh OMCCeKTPUCY YIia U CepelIuHHBII
NEPIEHINKYJIAP K OTPE3KY KaK r€OMETPUIECKHE MECTA TOUEK.
DopMyIIHpOBaTh ONPEACIICHUS OKPY)KHOCTH M Kpyra, XOp/bl M JdaMeTpa OKPYKHOCTH, TMOJIb30BaThCA MX
cBoiicTBaMH. YMeTh MPUMEHATh YTH CBOIHCTBA MU pellieHn# 3a1a4.
Biajere NOHATHEM OINMCAHHOH OKOJIO TPEYroJIbHHKa OKPY/KHOCTH, YMETh HaxoAuTh €€ WEHTp.
[Tosb30BaThCs (paKTaMKU O TOM, YTO OMCCEKTPHCHI YIJIOB TPEYroJIbHUKA MEPECEKarTCs B OJIHOM TOUKe, H 0
TOM, YTO Cepe/INHHBIE MePIeHAUKYIISIPbl K CTOPOHAM TPEYroJbHUKA MepeceKkaloTest B 0JJHOM TOUKe.
Brnagers noHsTHEM KacaTenbHOH K OKPYKHOCTH, [OJIb30BaTLCA TEOPEMOH O MEPHEHIMKY/IAPHOCTH
KacaTelbHON U pajnyca, MPOBEIEHHOTO K TOYKE KAaCaHHs.
[Tonab30BaTHCS MPOCTEHIINMEU FrEOMETPUYECKUMHI HEPABEHCTBAMHM, MOHUMATh MX MPAKTUYECKUI CMBICI.
[TpoBOAUTE OCHOBHEIE T€OMETPHIECKUE NTOCTPOCHHSA ¢ MTOMOIIBIO UPKY/IA U THHEHKH.

8 kiace
Pacrio3HaBaTh OCHOBHBIC BH[IBI YCTHIPEXYTOJIBHUKOB, HX JICMCHTEI, MOJIb30BATbCA HMX CBOHCTBAMH IPH
pelIeHHH reOMETPHYECKHX 3a/1a4.
Brajers noHsTHEM cpe/HeH JIMHMM TPEYroJIbHMKa W TpareldH, NPUMEHsITh WX CBOHCTBA IIPH pelleHHH
reomerpuyeckux 3ajaad. [lonrpzoBatees Teopemoii Maneca 415 peleHns NPaKTUYECKUX 3a7ad.
[IpumensTh npu3HaKK MNOA00MS TPEYTOJLHUKOB B PELIEHUH F€OMETPHYECKHX 3a/1ay.
[Tonb3oBaTthess Teopemoli [ludaropa nns pemreHus reoMeTpHYeckuX M mpakTHyeckux 3agad. CTpouTtsb
MaTEMaTHYECKYI0 MOJENh B NPAaKTHYECKHX 3aJauaxX, CaMOCTOSTENIbHO JenaTh YepTéK M HaXOIUTh
COOTBETCTBYIOLIHE [THHE.
Brnagetes MOHATHSIMH CHHYCA, KOCHHYCa M TAaHTE@HCA OCTPOTO YIIa TIPSMOYTOJBHOTO TPEyroJIbHHKA.
ITos1b30BaTHCs 3THMH HOHSTHAMH Ul PELICHHS IIPAKTUYCCKUX 3a/1ay.
Bbruncnare (pa3iuyHbIMM croco0amMH) IUIOMIAAb TPEYrOJAbHUKA M IUIOIIAJH MHOTOYTONIBHBIX (UTyp
(nonb3ysich, rie HeodXo MO, KallbKyIaTopoM). [IpumMeHsTs noayyeHHble yMEHHUS B TPAKTHYECKUX 3a/1auax.
Brajerb MOHATHSAMH BIMCAHHOIO H LEHTPAJILHOTO YIJIA, HCIIO/Ib30BATh TEOPEMbI O BITMCAHHBIX YIUIaX, yriax
MEKIy XOpJIaMu (CeKyIIMMHU) U YIie MKy KacaTelnbHOM U XOP10# MPH PEellIeHHH reOMETPUYECKUX 3a/1a.
Bnasers moHsiTHeM OIMMCAHHOTO YETHLIPEXYIrONLHUKA, PUMEHSTH CBOWCTBA OMMUCAHHOTO YeTHIPEXYTOILHUKA
NP PEIICHUH 3a/1a4.
[IpuMeHATH MOTydeHHBIE 3HAHWUSA HA MPAKTHKE — CTPOMTHh MaTeMaTHUYECKHE MOJETH [UIA 3a71ad peaabHOH
KM3HH M TPOBOJUTH COOTBETCTBYIOIIME BBIUUCICHHS C T[PUMEHEHHEM IM0J00US W TPHTOHOMETPHH
(nonb3ysch, rie HeodXo MO, KAIBKYJISITOPOM).

9 kmacc
Ucnonp3oBath TpUroHoMeTpuueckue (PYHKLMM OCTPBIX YIVIOB IS HAXOMKACHUS Pa3HuUHBIX 1EMEHTOB



MPSMOYIOJILHOTO TPEYrOJbHUKA.

= [lonb3oBathbes (hopMyTaMu MPUBEACHUS U OCHOBHBIM TPHTOHOMETPHYECKHM TOXKICCTBOM JUIS HAXOKICHUSA
COOTHOILIEHMI MEKy TPUTOHOMETPUUYECKUMHU BETUHUHAMMU.

* Hcnons30BaTh TEOPEMbI CHHYCOB W KOCHHYCOB JJISi HAXOXKICHHUS Pa3zIUUHBIX IEMEHTOB TPEYroidbHHKA
(«perieHue TPEyroIbHUKOBY ), TPUMEHATH X MPH PEHIEHHH TEOMETPHUECKHX 3a/1ad.

* Brajere TNOHATHAMH TpeoOpa3zoBaHusi 000, COOTBETCTBEHHBIX JJIEMEHTOB TMOJO0OHBIX (uryp.
[Tonb30BaThcs CBONCTBAMU MOA00US POU3BOIBHBIX (DUTYP, YMETh BBIYHCIASATH JIHHBI U HAXOJIUTH YTIIBI Y
no100HbIX Guryp. Ilpumensrs cBoiicTBa 1o100Ms B NpakTHYECKHX 3aja4yax. YMeTh MPUBOJUTH NPHUMEPHI
M0JIOOHBIX (PUTYP B OKPYKAFOIEM MHPE.

* Jlonb3oBaTeCsi TEOpEMaMU O MPOM3BEACHUM OTPE3KOB XOpi, O NPOU3BEACHUM OTPE3KOB CEKYHIMX, O
KBa/Ipare KacaTreabHOH.

* [lonb30BaThCs BEKTOPAMH, IOHUMATh UX T€OMETPUIECKHil M (PU3HUECKUIT CMBICH, IPUMEHSITH UX B PEIIEHUN
reoMeTpuyueckux u pusnyeckux 3anay. [IpumeHsTs ckangpHoe MPOM3BENEHUE BEKTOPOB IS HAXOMKACHUS
JUTMH U YTJIOB.

* [lonb30BaThCs METOJAOM KOODAMHAT HA TUIOCKOCTH, TPUMEHATH €r0 B PEHICHHH TEOMETPHYECKHX U
MPaKTHYECKUX 3aj1au.

= Bnajgeth NOHATHAMU TPABUIBHOTO MHOTOYTOJIbHMKA, JJIMHBI OKPYKHOCTH, JJIHHbI JYTH OKPYKHOCTH H
pazMaHHON MEPBI YIiia, YMeTh BRIYHCIATH TUIOMLAL Kpyra ¥ ero yactei. [IpuMeHsTh MoydeHHble YMEHUS B
NPaKTHYECKHX 3a/[auax.

* HaxomnTk ocH (MnM HEHTPBI) CUMMETPUH (PUTYDP, TPUMEHATH IBUKEHUA MIOCKOCTH B MPOCTEHIINX CIyqanx.

* [IpuMeHsTh MOJTYyYEeHHbIE 3HAHUSA HA MPAKTUKE — CTPOMTh MaTEMAaTUYECKUE MOJENN IUId 3a1ay peaibHOi
JKU3HU U TIPOBOJUTH COOTBETCTBYIOLIWE BLIYHCIIEHHS C MPUMEHEHHEM TMOA00HS U TPUTOHOMETPUUYECKUX
(dyHKIH# (MTONB3YACh, IIe HE00X0MMO, KaTbKYIATOPOM).

I[TPUMEPHAS PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«BEPOSATHOCTD 1 CTATUCTUKA». 7—9 KIIACCHI
HEJNW U3YYEHHWS YYEBHOI'O KYPCA

B coepemenHoM 1u(ppoBoM MHpe BEPOATHOCTh M CTATUCTHKA NPHOOPeTaloT BCE OOJBIIYIO 3HAYUMOCTh,
KaK € TOYKH 3pCHHHA TNPAKTHYUCCKHX []p[/lJIOH{eHHﬁ, TaK H HX POJIH B 06]333083!1!1[4, HEO0X0,1MMOM KOKIOMY
4enoBeky. Bo3pacraer uncno npodeccuii, mpu oBnaeHMH KOTOPBIMU TpeOyeTcs Xxopomras 0a30Bas MOATOTOBKA
B 00IacTH BEPOATHOCTH M CTATHCTHKH, Takas MOATOTOBKA BaKHA JUIS MPOJOJDKEHMS 00pa3zoBaHus W Juid
yCHELIHOH NpodeccHoHanbHOH Kapbephl.

Kaxnplii 4enoBex MOCTOAHHO NPHHUMAET PELICHUA HAa OCHOBE HMMEIOIIMXCA Y HEro JaHHBIX. A i
000CHOBAHHOI'O MPHHSITHS PELIeHUs B YCIIOBUSX HEAOCTaTKa WM M30BITKA HH(pOpMAIMHU HEO0OX0AUMO B TOM
9HCIIe XOPOLIO ChOPMHPOBAHHOE BEPOATHOCTHOE H CTATHCTHYCCKOEC MBINIICHHE.

HMeHHO 103TOMY OCTpO BeTana HeoOXoAumocTh copmupoBars y oOyudaromuxcs (QyHKIHOHAIBHYIO
rpaMOTHOCTh, BKIIIOUAKOLIYI0 B cebd B KayeCTBE HEOTHEMIIEMON COCTaBISIOLICH YMEHHUE BOCHPUHUMATL M
KPUTHYECKH  aHaAM3upoBaTh MHGOpMANMIO, TNpPEACTABICHHYIO B pa3iuuHblX  (opmax, TOHMMATh
BEPOATHOCTHBIH XapakTep MHOIMX peajlbHBIX MPOLECCOB W 3aBUCUMOCTEH, MPOU3BOJUTL IPOCTEHIINE
BEpOATHOCTHBIC Pacu&Thl. 3HAKOMCTBO ¢ OCHOBHBIMU NpPUHIMIAMH cOOpa, aHaIu3a U NPEACTaBIeHUS JaHHBIX
M3 pasnyHBIX cep KU3HH 00LIecTBa U TocyrapcTBa npuodiaeT o0y4alonmxca K 00IecTBEHHBIM HHTEPECAM.
H3yueHue ocHOB KOMOMHATOPMKHN pa3BHBAeT HaBBIKM OpraHHM3aluH nepedopa U noacyéra 4yucia BapuaHToB, B
TOM 4HCJIe, B MPHUKIAAHBIX 3agadax. 3HAKOMCTBO C OCHOBAMHU TeOpHH TpadoB co3maéT MareMaTH4YecKHi
GyHnameHT 1 GOPMHUPOBAHUS KOMIIETEHUMH B 00iactn MHpOpMaTHKM M HHU(PpoBBIX TexHONOrHH. [TomMumo
3TOTO, MPH U3YYCHHHU CTATHCTHKHM W BEPOATHOCTH 000rallaroTCs MPEACTaBICHUS y4alUXCs O COBPEMCHHOM
KapTHHE MHpa H METOJIaX ero ucciejaoBaHus, GopMuUpyercs NOHMMAHHE POJIM CTATUCTHKH KaK HMCTOYHUKA
COLMAIBHO 3HAYMMON MH(OPMALIMKM 1 3aKJIa/(bIBAOTCS OCHOBbI BEPOSITHOCTHOIO MbILIIICHUS.

B cooTBercTBUM ¢ MaHHBIMH ILETAMH B CTPYKTYpe mnporpammbl yueOHoro kypca «BepostHocts n
CTATHCTMKA»  OCHOBHOH  INIKOJIBI  BBIIC/IEHBI  CICIAYIOUHE  COJEP/KATEIbHO-METOJAMYECKHE  JTMHHH:
«llpencraBnenne JaHHBIX M ONHCATENbHAs CTATHCTHKa»; «BeposTHOCTB»; «3IeMEHTH KOMOHHATOPHKHY;
«BBenenne B Teopuio rpadosy.

Copnepxanue suHun «lIpeacraBieHne MaHHBIX W ONUCATEIbHAs CTATUCTHKA» CIYKUT OCHOBOW JUIs
(GopmupoBanus HaBblIkOB paboThl ¢  MHpOpMAIMEN: OT YTeHHs UM MHTEprperanuu  HHDOpPMAIUH,
npejacTaBieHHoN B TalimMuax, Ha auarpammax M rpadukax g0 cOopa, nmpejcTaBieHHMs W aHaiIM3a JAaHHBIX C
MCMONB30BAaHUEM CTATUCTHYECKMX XapakTEPUCTHK CpPEAHMX U paccerBanus. Pabortas ¢ paHHBIMH,
ofyuatoluecs yyarcs CYMTHIBATE U UHTEPIPETHPOBATH JAHHbIE, BBIIBUIATH, ADIYMEHTHPOBATL U KPUTUKOBATD



MpocTeHilMe rUMnoTe3bl, pasMbILLITh HaJ (aKTOpaMH, BbI3HIBAIOLIMMH H3MEHYHUBOCTH, M OLIGHMBATH WX
BJIMAHME HA PACCMATPUBAEMBbIE BETMYHHBI U TPOLIECCHI.

WMuTyuTHBHOE MpeAcTaBie€HMEe O CyyaiHONW M3MEHUMBOCTH, HCCAEJI0BAHME 3aKOHOMEPHOCTEH u
TEHJCHIHI CTAHOBUTCA MOTHBHUPYIOUIEH OCHOBOH sl M3Y4eHHUS] TEOPUH BEpOATHOCTEH. boniblioe 3HaueHue
3/1eCh HUMEIOT MPaKTHYECKUE 3a/1aHHs, B YACTHOCTH OMBITHI € KIACCHYECKUMH BEPOATHOCTHBIMH MOJIETAMH.

[ToHsiTHE BEPOSTHOCTH BBOIUTCSA KaK Mepa MpaBomo100us ciydaitHoro coositus. [Ipu usydenuu kKypca
oOyJaroluecss 3HAKOMATCA C TPOCTEHIIMMHM METOJaMM  BBIUHCICHHS BCPOATHOCTCH B CITydaifHBIX
IKCIIEPUMEHTAX ¢  PAaBHOBO3MOKHBIMH  3JIEMEHTAPHBIMH  HCXOJIaMH,  BEPOSTHOCTHBIMH  3aKOHAMH,
MO3BOJISIOIMMM CTaBUTE M peliars 0oliee CIIOXKHBIE 3a/aud. B Kypec BXOJAT HAyalbHBIE [PE/ICTABICHUS O
CITydailHBIX BETHUMHAX M MX YUCJIOBBIX XaPAKTEPHCTUKAX.

Taxxe B pamkax 5TOro Kypca OCYIIECTBIAETCH 3HAKOMCTBO OO0YydYalomMXCAd € MHOKECTBAMH H
OCHOBHBLIMH ONEpalMsSIMHU Ha/l MHOKECTBAMM, PACCMATPUBAIOTCS NPUMEPLI TPUMEHEHNS [UIs pEIIeHNs 3a/1a4, a
TaKKe UCTIOJIB30BAHUS B IPYTHX MaTEMATHYECKUX Kypcax v yueOHBIX nmpeaMerax.

MECTO YUYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 kmaccax wu3yudaeTcss Kypc «BeposTHOCTH M CTATUCTHKa», B KOTOpBIH BXOIST pa3icibl:
«[lpescraBneHne JaHHBIX M OIHCATENbHAS CTATHCTHKA»; «BeposTtHOCTBY; «DiIeMEHTbl KOMOUHATOPHKHY;
«BBenenue B Teopuio rpados».

Ha n3yuenue namHoro xypca orBoauT | ydeOHBINH yac B HEAEHIO B TEUEHHE KaXJOro roja obyudeHus,
Bcero 102 yueGHbIX yaca.

COJAEPKAHHUE YYEBHOI'O KYPCA (110 'OJIAM OBYYEHUA)

7 kaace

IlpeacraBneHne naHHBIX B BHAe Tabnuu, aumarpamm, rpadukoB. 3anojHeHue TaONHl, 4YTEHHE H
MOCTPOEHNE AuarpaMM (CTOIOMKOBBIX (CTOMOUATHIX) W KPYroBbix). UTeHne rpadMKoB pealbHBIX MPOIECCOB.
M3BneueHre nHGOPMAIUNU U3 JHarpaMM M TaOJIMI, UCTIONIB30BAHNE W HHTEPIPETALUS JTaHHBIX.

OnucaTtenbHas CTaTHCTHKA: cpefHee apupMeTHdIeckoe, MeuaHa, pazmax, HaubosblIee 1 HaHMEHbLIee
3Ha4YeHusA Habopa YMCI0BBIX AaHHbIX. [IpyMepbl cilydallHOH H3MEHYMBOCTH.

Ciygaliublii  3KCIIepMMEHT (OMbIT) W chiydaiiHoe coOwsitHe. BepostHocts u  uactorta. Pons
MaJIOBEPOSTHLIX U MPAKTHYECKH [I0CTOBEPHLIX COOBITHII B npHpojie U B obuiectBe. MoHeTra U HrpajibHas
KOCTb B TEOPHUH BEPOATHOCTEIH.

I'pad, Bepmmnua, pebpo. Crenmenp Bepmmubl. Ymcno pébep m cymMmapHas CTENEHb BEPIINH.
[Ipeacrasnenue o cesznoctH rpada. Lenu u uuknsl. [Tyru B rpadax. O6xox rpada (sitnepoB nyrs). Pemenue
3a7a4 ¢ mMOMOMIBIO TpadoB.

8 kaace
MHOKECTBO, 3JEMEHT MHOXKECTBA, HOAMHOMKeCTBO. Omepauuu Haj MHOKECTBAMH: 00BEAMHCHHE,
nepeceyeHue.  CpolcTBa  omepauMid  Hajl  MHOMKECTBAMH:  TEPEMECTHTEIBHOE,  COYETATENIBbHOE,

pacripenenuTelbHOe, BKIOYeHHs. Mcnonb3oBanue rpadguuecKoro rmpecTaB/IeHUsI MHOKECTB Ul ONUCAHMS
pealibHBIX TMPOLECCOB W ABIACHUH, IPH PELICHUHN 3a/1a4.

H3mepenune pacceuBanust naHubiX. Jlucnepcuss M craHjaapTHOe OTKJIOHEHHME YHMCJIOBBIX HabOpPOB.
JuarpaMma pacceuBaHusl.

DneMeHTapHbie coOBITHA CitydaiiHoro onbita. Ciyuaiineie coObiTHs. Bepoarnoctu coObiTii. OnwiThl ¢
PaBHOBO3MOXKHBIMH 3JIeMEHTapHBIMH coObITHAMH. CrydaiiHeiii BeIOOp. CBA3b MEXKIY MaJOBEPOSATHBIMH W
MPAKTHYECKH J0CTOBEPHLIMH COOBITHIMH B IPUPOJIE, 0OIIECTBE 1 HAyKe.

JepeBo. CBoiicTBa JiepeBbEB: CAHHCTBCHHOCTH ITYTH, CYIICCTBOBAHHE BHCAYUCH BCPIINHBI, CBSI3b MEXK/LY
YHCJIOM BEpUIMH U unciioM pédep. [pasuno ymuoxeHus. Pemienne 3a/1a4 ¢ moMOIIbio rpados.

[Iporupononosxkusie coObiTus. Juarpamma Oitepa. OObeauHEeHME W [epecedyeHue  coObITHIL
HecosmecThbie coObITHs. DOpMyIia ClI0XKEHHs BEPOSTHOCTEH, Y ClIOBHAs BEpOsSTHOCTS. [IpaBuiio ymMHOXKeHHS.
HesaBucumble coObiTuda. Penienne 3ajad Ha HaXOXJIECHHE BEPOATHOCTEH C MOMONILIO JEpeBa CIy4alHOTO
JKCHePUMEHTa, auarpaMm Jiiniepa.

9 kaacc

[pencraBneHne JaHHbIX B BHJAE Tabmull, AuarpaMm, rpadukoB, MHTEpHpeTalus JaHHbIX. YTeHue M
nocrpoeHue Tabiull, Auarpamm, rpaQuKoB Ho peasbHbIM JaHHBIM.

[Tepecranosku u daxropuan. Coyeranus u uncio coyeranuil. Tpeyroasuuk [Tackans. Pemenne 3anau ¢
MCMOJIB30BAHHEM KOMOMHATOPHKH.

['eomerpuueckas BepositHOCTb. Cayyallublil BbIOOp TOUKH M3 (GUIYpPhl HA IJIOCKOCTH, U3 OTpe3Ka U U3



JYT'H OKPYKHOCTH.

Hcnwiranue. Yenex u Heynada. Cepus ucneiTanuii 10 nepBoro ycnexa. Cepus ucnbpiTanuii bepaymim.
BepositHocTr coObITHii B cepun ucnbiTanuii bepnymnm.

CrnyuaiiHas BeMUYHWHA U PACTIPEIENIeHUE BeposATHOCTEH. [Ipumepsl MareMaTHueckoro OKMIAaHUA Kak
TEOPETUUECKOTO CPEIHEro 3HA4YeHUsA BEIHYHMHBL MaTeMaTHHYECKOE OXKHAAHHE H JAWCIEPCHsA CIydalHOM
BCIIMYMHEBI «UHCJIO YCIIEXOB B CEPHUM UCTIBITAHUH bepHymmmy.

[lonsiTre o 3akoHe Oonbmux yucen. M3mepeHue BeposTHOCTEH ¢ moMONIBIO 4acToT. Posib U 3HavyeHUE
3aKoHa OOJIBLINX YUCEJI B IIPHPOJIE U 00IIECTRE.

[IJIAHMPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHMS [TPUMEPHOM
PABOYEM ITPOI'PAMMBI KYPCA (T10 I'OJIAM OBYUYEHHS)
[MpeameTHBIE pe3yabTAaTHI OCBOEHHUSN Kypca «BeposTHOCTH M CTAaTHCTHKA» B 7—9 Knaccax
XapaKTEPHUIYIOTCS CASAYIOUUMH YMEHUSIMHU.

7 khace
Yutate mHGOpPMALHIO, TIPEACTABIACHHYIO B TaONWIAX, Ha JauarpaMMax; TNpE/CTaBlATH TAHHBIE B BHIC
TabIIHLL, CTPOUTS JIHAarpaMMBl (CTOJIOMKOBBIE (CTOI0YATHIE) U KPYIOBBIE) 110 MACCUBAM 3HAYCHUIA.
OnuceiBaTh M HHTEPHNPETUPOBATh pealibHbIC YUCIOBBIC JIaHHBIC, TPEIACTaBJICHHbIC B TabiMIlaX, Ha
Jmarpammax, rpagukax.
Hcnoste30Bate JUis ONMUCAHUS JIAHHBIX CTATUCTHYECKHE XapakTepHUCTHKH: cpejHee apudmerHueckoe,
Meauana, HandoIbIlee ¥ HAMMEHBIIEE 3HAYCHUSA, pa3Max.
HUmers npeiacraBieHue O ChOy4ailHOH M3MEHYMBOCTM Ha IpUMEpax [eH, (U3MYEeCKUX BEIUYHH,
AHTPOTNOMETPUYECKHX JIAaHHBIX; HMETh MPECTABICHUE O CTATUCTHUYECKOH YCTOHYHBOCTH.

8 knacc

W3eiekars ¥ 1peoOpa3oBbiBaTh MH(POPMAIMIO, TPEJACTABICHHYIO B BHJIe TaOIWIl, auarpamm, rpaukos;
NpPeACTaBIATh JaHHbIE B BUJE TaOIHIl, AUarpamm, rpaukos.

OnuceiBaTh JaHHBIE ¢ MOMOLULIO CTATHCTHYECKMX IOKa3aTe/leH: CPeJHMX 3HA4YCHHUI M MEep paccerBaHHs
(pa3max, qucnepcHs U CTaHJapTHOE OTKJIOHEHHE).

HaxoauTb 4acTOThl YHCIOBBIX 3HAYEHUI W YACTOTHI COOBITHIH, B TOM HYHCIIE MO pe3yjbTaraM W3MepeHHH H
HaOJIIOACHHH.

HaxoauTh BEPOATHOCTH CIAyHalHBIX COOBITHI B OMBITAX, 3HAS BEPOATHOCTH YIEMEHTAPHBIX COOBITHIA, B TOM
YUCIIE B OMBITAX ¢ PABHOBO3MOKHBIMH SIEMEHTAPHBIMH COOBITHAMH.

Hcmonp3oBath rpaduveckne MOIETH: ACPEBO CIYy4alHOTO IKCICPUMEHTA, AHArpaMMbl Jiliepa, YNCIOBas
npsiMasi.

OnepupoBaTh TMOHSTUSIMU: MHOMXECTBO, MOJMHOMKECTBO, BBLINIOJHSATL OMEpaldd HajJd MHOKECTBAMHM:
00BeAMHEHKE, NCPECCUYCHUE; NIEPEUHCIIATE JICMEHTEI MHOXKCCTB; IPUMCHATh CBOMCTBA MHOMKECTB,
Wcnosb3oBath rpaguueckoe NpeicTaBIeHne MHOKECTB U CBA3CH MEXIYy HUMH JUIS ONUCAHUS ITPOLIECCOB U
SIBJICHH, B TOM YHCJIE TIPH PEIIeHHH 33129 W3 APYTHX ydeOHBIX MPeIMETOB H KypCOoB.

9 knacc

M3Bnekats n npeobpazoBbiBaTh HHPOPMALMIO, NPE/ICTABIEHHYIO B PA3IMUHBIX UCTOYHUKAX B BUJIE Tabuull,
IuarpamMm, TpaduKoB; MPeACTaBISTH JAHHBIE B BUAE TaOMuIl, IuarpaMm, rpaduKos.

Pemars 3ajaum OpraHM30BaHHBIM ME€peOOPOM BAPHAHTOB, A TAKKE C MCMOJIB30BAHUEM KOMOMHATOPHBIX
NpPaBHUI H MCTOJIOB.

Wcnomp30BaTh onmcaTenbHbIE XapaKTePUCTHKH I MACCHMBOB YHCIOBBIX JTAHHBIX, B TOM YHCIE CPEIHUE
3HAYEHHS U MEPBI PACCEHBAHHUA.

HaxoauTe 4acTOTHI 3HAYEHUH M 4acTOTHI COOBITHA, B TOM YHC/E MOJIB3YSACh pe3ylibTaTaMH MPOBEAEHHBIX
M3MEpeHU 1 HabIIoIeHHH.

HaxoauTte BeposITHOCTH cllydaiHbIX COOBITHMH B H3y4eHHBIX OIBITAX, B TOM YHCIE B OIbITaX ¢
PABHOBO3MOKHBIMH JJIEMEHTAPHBIMH COOBITHSIMH, B CEPHUAX HCIBITAHWH JO IEPBOrO ycnexa, B CEpUsxX
uenbiTanuit bepHynim.

HmeTh npeacTaBieHne 0 CIly4alHOH BEIMYUHE H O PAcHpe/IeICHHH BEPOATHOCTEH.

HNmers mpeacraBneHne o 3akoHe OONBIIMX YHCEN KAK O TPOABIACHHM 3aKOHOMEPHOCTH B CIYHaiHOM
HU3MEHYHBOCTH U O POJIH 3aKOHA OOJBIINX YUCE B TIPUPOE U 00IIecTBe.



2.1.10. HH®POPMATHUKA
[TOACHUTEJIBHASA 3ATTMCKA

[Mpumepnass pabouass nporpamMma no uH(oOpMaTuke Ha YpOBHE OCHOBHOTO ob6iiero oOpasoBanus
cocTaBlieHA Ha OcHOBe TpeOoBaHMH K pe3ylIbTaTaM OCBOSHHS OCHOBHOI 00pa30BaTeNbHOM MPOTPAMMEI
OCHOBHOTO 00mIero oOpa3oBaHHs, MpeacTaBIeHHBIX B PenepaabHOM TOCYIapCTBEHHOM 00pa3oBaTenbHOM
CTaHJapTe OCHOBHOro 00niero oOpasoBanus, a Takke IIpumepHoii mporpaMMbl BOCITHTAHUSI.

[Ipumepnas pabouas nporpamma MaéT MNpeACTAaBICHHE O 1ensax, odmieit crpaterun oOydcHHUS,
BOCIHMTaHUA M pasBUTHA oOyuarolmmxcs cpeiacrsamu ydeOnoro npeamera «Mudopmarnka» nHa 0azoBom
YPOBHE; YCTaHABJIMBACT 0043aTeJIbHOE NIPEAMETHOE COJICPKAHNE, [IPEYCMATPUBACT €r0 CTPYKTYPUPOBAHUE
Mo pasfenaM M TemMaM Kypca, ONpejienser pacrpeieneHue ero rno kimaccaMm (rogaM usydeHus); naér
MPUMEPHOE pacrpe/iesieHne y4eOHBIX YacoB M0 TEMATHYECKHUM paszfieaM Kypca M PEKOMEeHIyeMylo
(MpuMepHY10) NOCIEI0BATENBHOCTh UX U3YUYEHHS ¢ YUETOM MEKIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3EH,
MOTUKK yueOHOro mporecca, BO3PACTHLIX ocobenHocTeit obyyatonuxced. [Ipumepnas pabouas rporpamma
ONpEeIACT KOJIUYECTBCHHBIC M KAaYCCTBCHHBIC XapaKTCPHUCTHUKM y4eOHOro marepuana i KaXkaoro roja
MU3YYEHUA, B TOM YHCIE I COJEP/KATENbHOIO HAMOJIHEHHS PAa3sHOrO BUAA KOHTPOIS (IPOMEKYTOUHOH
arTecTaluy odydarommxces, BCEpoOCCHHCKUX MPOBEPOUYHBIX PadoT, rocyapcTBEHHON HTOIOBOH aTTecTaluu).

[Iporpamma sABIsICTCA OCHOBOW Il COCTABJICHUS aBTOPCKUX YUY€OHBIX MpOrpaMM M y4cOHHKOB,
TEMATUYECKOTO MJIaHHPOBAHKS Kypca YUUTEIEM.

LEJW U3YVUEHWSA YVUEBHOI'O TTPE/IMETA «MTHOOPMATHUKA»
Llensamn n3ydenus nHhOPMATHKH Ha yPOBHE OCHOBHOTO 001IEro 00pa3oBaHus ABAAIOTCA:

* (opMHUpOBAHME OCHOB MHUPOBO33PEHHSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
UHPOPMATHKH, JOCTHIKEHUSIM HAy4YHO-TEXHHYECKOro mporpecca W OOIIeCTBEHHON MPAaKTHKH, 3a CUET
pasBUTHA MpencTaBieHui 00 wHpOpMamuMm Kak O BaKHEHIIEM CTPATETHYECKOM pECYpPCe pa3BUTHA
JIMYHOCTH, TOCY/IapCTRa, 00IIecTBa; MOHUMAaHHS POJIH HH(OPMAIHOHHBIX TPOLIECCOB, HH(DOPMAIMOHHBIX
pecypcoB U HH(POPMALMOHHKIX TEXHOIOTHI B YCTOBHSAX HU(PPOBOH TpaHCHOpMAaLui MHOTUX cep KH3HH
COBPEMEHHOTO 0011ecTBa;

= oOecrnieyeHHEe YCIOBHH, CIIOCOOCTBYIONIMX Pa3BUTHIO aITOPUTMHYECKOTO MBIIUICHUS KaKk HEOOXOAMMOro
yciioBUsl  TpO(ECCHOHANBLHON  JedTeIbHOCTH B COBPEMEHHOM  MH(pOpMAllMOHHOM  ofIiecTBe,
rpeanosaraioniero cnocoOHocTe obyuatolerocs pasOuBaTh CIIOKHBIE 3a4add Ha Oosiee MPOCTbIE
noj3aJadyy; CpaBHUBaTh HOBBIE 3aJa4M C 3ajadaMH, PEUICHHBIMH paHee; ONPENENATh IIaru Ui
JIOCTHXKEHHUSA Pe3ynbTaTa u T. I.;

* (GopMHpPOBaHHE W Pa3BUTHE KOMIIETCHIHI 0Oy4aromuxcsa B 00JACTH HCTONB30BaHUA HH(OPMAIHOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, B TOM YHCIIE 3HAHW, YMEHUH W HaBBIKOB paboTel ¢ nH(OpMaimnei,
NporpaMMHUPOBaHUS, KOMMYHHMKALIMM B COBPEMEHHBIX LH(POBBIX cpeJax B YCIOBHSX oOecredeHus
MH(OPMaHOHHOH 0e301aCHOCTH JIMYHOCTH 00y4aronerocs;

® BOCIMTaHWE OTBETCTBEHHOTO W M30MPAaTENBbHOrO OTHOIIEHWs K MHPOPMAUMH C YYETOM IPABOBBIX M
THUYECKUX acCleKToB e€ pacrnpoCTpaHeHHs, CTPEMJIEHUS K I[POJOJLKeHHI0 o0pa3oBaHus B o0JacTH
MHQOPMALMOHHBIX  TEXHOJAOTMH W CO3MJATENbHOW  JACATENBHOCTH €  TNPUMEHEHHEM  CPEICTB
MH(OPMALIMOHHBIX TEXHOJIOTHH.

OBLIA ST XAPAKTEPUCTUKA YUEBHOT O I[TPEJMETA «MHOOPMATUKA»
Yueonniii npeamert «MudopmaTika» B 0CHOBHOM 0011eM 00pa30BaHHHU OTPaKAeT:

* CYmIHOCTh HWH(OPMATHKH KaK HAyJYHOW JHCHUIUIMHBI, W3y4amomed 3aKOHOMEPHOCTH
MPOTEKaHUS W BO3MOXKHOCTH aBTOMATH3alMH HH(OPMALMOHHBIX TPOIECCOB B Pa3ziIMUHBIX
cucTemax;

* OCHOBHble 00J7acTM TIpUMCHECHUs WH(OPMATHKH, TIPekKJe BCEro HMH(OPMAIIMOHHBIC
TEXHOJIOTUH, YIIPABIEHHUE U COLMAIILHYIO cepy;

" MEXAMCUHUILIMHAPHBIN XapakTep HHPOPMATHKH U MH(POPMALMOHHON JeSTEIbHOCTH,

CoBpemennas mIKonpHad HWH(OpMAaTHKA OKa3bIBAET CYIIECTBEHHOE BIMAHME Ha (OPMHUPOBAHUE
MHPOBO33PEHUS IIKOJbHUKA, €0 JKU3HCHHYIO I03ULHUIO, 3aK/Ia/bIBACT OCHOBBI NOHUMAHUS IIPUHLUIIOB
(GYHKIIMOHMPOBAaHUS M HMCHOJB30BAaHHUS MH(OPMALMOHHEIX TEXHOJOTHH Kak HEOOXOJUMOTO HMHCTPYMEHTa
MPAKTHYECKH MO00H MEATENBHOCTH M OMHOTO W3 Haubolee 3HAYMMBIX TEXHOJIOTHYECKHX OCTHKEHHH
COBPEMCHHOH IMBH/IM3alMU. MHOrue MNpeAMETHBIC 3HAHMS M CNOCOOBI JICATEIBHOCTH, OCBOCHHBIC
00yyaromMUMuUCs 1pH U3ydeHUHM MHPOPMATHKH, HAXOJAT NPUMEHEHHE KaK B paMKax 00pa3oBaresbHOIO
fpolLecca rnpu U3y4eHHH JPyrux rnpeamMeTHbix odnacrei, Tak 1 B MHBIX HU3HEHHBIX CUTYaLMAX, CTAHOBATCS
3HAYUMBIMM 15 (OPMHPOBAHMS KAYECTB JIMYHOCTH, T. €. OPHUEHTUPOBaHBI Ha (OpMHUpOBaHHE
MeTanpeMeTHbIX U JHYHOCTHBIX PE3YJILTATOB O0yUEHUs!.



OcHoBHbIe 3a1auyn  y4yednoro mnpeavera «Hndopmaruka» — chopmuposars y
oOyuarommxcs:

* [OHMMAHWE MPHUHUMIIOB YCTPONCTBA M (YHKIMOHUPOBAHUSA OOBEKTOB LM(POBOrO OKpYKEHHUS,
NpeaCTaBIeHNUs 00 HCTOPUH U TEHICHUHUAX Pa3BUTHA UH(POPMATHKH TIepHoia UGPOBOH TpaHCHOPMAITHH
COBpPEMEHHOTO 00I1ecTBa;

® 3HAHUS, YMEHHMS W HABBIKM TIPAMOTHOH T[OCTAHOBKM 3aJady, BO3HHUKAKOIIHX B MPAKTUYECKOH
JICATEABHOCTH, JUIS WX PELICHHA C MOMOLILK HH(OPMAIMOHHBEIX TEXHOJOTHI, YMEHUS M HaBBIKH
(opManM30BaHHOTO ONUCAHUS MTOCTABJICHHBIX 3a/1a4;

= Qa3oBble 3HAaHHS 00 WH(OOPMALMOHHOM MOJEJIHPOBAHUM, B TOM YHCIE O MaTeMaTHYECKOM
MO/IETHPOBAHHM;

* 3HAaHHE OCHOBHBIX AJITOPHTMHUYECKHUX CTPYKTYP M YMEHHE MPUMEHATh ITH 3HAHUS JUISl MOCTPOCHUS
AITOPUTMOB PEIICHUS 33/1a4 110 UX MaTEMaTHYECKUM MOJIENISAM;

® YMEHUS M HABLIKH COCTABJICHUSA IMPOCTHIX MPOTrPAMM [0 MOCTPOCHHOMY AJITOPUTMY HA OJHOM M3 S3BIKOB
OporpaMMHUPOBAHHUS BEICOKOTO YPOBHS;

* yMEHUS U HaBelIkH J()QEKTUBHOrO MCMOIL30BAHMA OCHOBHBIX THUIOB MPUKIAJHBIX [POrpaMMm
(npunokenuii) oOmero HaszHaueHUs: M HHQOPMALMOHHBIX CHUCTEM JUISl PEIUEHHS C HX [OMOHIbIO
NPaKTHYCCKUX 3aja4; BIaJcHHUC 0a30BBIMM HOpMaMH HH(POPMALMOHHOW STHKH M TpaBa, OCHOBaMH
MH(OPMAIIMOHHOH 0e30TTaCHOCTH;

* YMEHHS M HaBbIKW 0e3011aCHOTO /ISt 3/I0POBbS MCIOJIb30BaHMS PAa3IMUYHBIX 3JIEKTPOHHBIX CPEJICTB
o0yueHus;

® YMEHHE [IPAMOTHO MHTEPNPETHPOBATh pPE3YIbTaThl PEHICHUS [PAKTHYECKUX 3a/a4 C [OMOIIBIO
HH(OPMALHOHHBIX TEXHOJIOTHH, MPUMEHSTE TTOIyUYeHHBIE Pe3yIbTaThl B MPAKTHUECKOH JeATelIbHOCTH.

Llenn u 3aga4uu u3ydeHus HHGOPMATHKH HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs OMPEAEIAIOT

CTPYKTYPY OCHOBHOIO coJiepXkKaHMs y4eOHOro mpeaMera B BUJC CICAYIOLIMX YETBIPEX TEMaTHYECKHUX
paszienos:

l.uncpoBas rpaMOTHOCTE;

2.TEOpeTHYECKHEe OCHOBBI HH(POPMATHKH;

3.aJITOPUTMBI U IIPOTrPAMMHPOBAHUE;

4. uH(pOPMALMOHHBIE TEXHOJIOT HH.

MECTO YUYEBHOI'O INIPEAMETA «MH®OPMATUKA» B YYHEBHOM ITJIAHE

B cucreme obuiero obpazosanus «Mudopmaruka» npusHaHa obg3aTelbHbIM y4eOHBIM MPEIMETOM,
BXOALIIMM B COCTaB NpeaMeTHON obnactu «Maremaruka u uapopmatuka». PI'OC OO0 npeaycMoTpeHsI
TpeOOoBaHMs K OCBOEHHIO MPEAMETHBIX PE3YIbTATOB MO MHGMOpPMaTHKE HAa 0a30BOM M yriIyOIEHHOM YPOBHSX,
UMERIIUX oflee cojepxkaTelbHOe AP0 U COrllacoBaHHBIX MeXJy coO0iH. DTO MO3BOJISET pealn30BbIBATh
yriyOnéHHoe H3ydeHHE HHQOPMATHKH KaK B paMKaX OTACIBHBIX KJIACCOB, TaK H B PaMKaxX HHAHBHAIYAIbHBIX
oOpaszoBaTe/bHBIX TPAEKTOPUH, B TOM WYHCJIE HCHOJb3Ys CETeBOE B3aMMOJIEHCTBHE OpraHusauuil u
JAMCTAHIMOHHBIE TexHOoJoruH. [lo 3aBepiieHHM pean3aunuu MPorpaMMm yrilyOInEHHOIO YpOBHS ydalluecs
CMOTYT JETaJbHEE OCBOMThL MaTepHan 0a30BOr0 YpOBHS, OBJIAAETh PACHIHPEHHBIM KPYrOM MOHATHH H
METO/IOB, pellaTh 3a/1a4M 00J1ee BEICOKOTO YPOBHS C/I0KHOCTH.

VYueOHBIM MIaHOM Ha H3ydeHue HHpopMaTHKU HA 6a30BoM ypoBHe oTBeAeHo 102 yuebHbIX Haca — Mo
1 wacy B Hepemo B 7, 8 M 9 Ki1accax COOTBETCTBEHHO.,

Jlna kax/10ro Kiacca NpeagycMOTPEHO pe3epBHOe yueOHOe BpeMs, KOTOpoe MOKeT ObITh HCTIOIb30BaHO
yJacTHHKaMu 00pa3oBaTenbHOro mporecca B Hedix (OPMHUpPOBaHHMS BapUaTHBHOI  COCTaBISIOLICH
coJIepKaHus  KOHKpeTHOH paboueil mporpammsel. [Ipuw 31om oOs3aTensHas (MHBapWaHTHasl) 4YacThb
coJiepKaHMs TpeaMeTa, YCTAHOBICHHAas NpUMepHoil paboueil mporpaMMoif, U BpeMs, OTBOAMMOE Ha eé
U3y4YeHHUe, JIOJKHBI OBITh COXPaHEHbI OJHOCTBIO.

COAEPXKXAHHME YYEBHOT O ITIPEAMETA « MH®OPMATHUKA»
7 kaace
Lndposas rpamoTHOCTS
KoMnbloTep — yHHBepcaabHOE YCTPOHCTBO 00padOTKH AAHHBIX

KoMnbrorep — yHUBepcanbHOE BBIYMCIMTEIBHOC YCTPOMCTBO, padoraroiiee 1o nporpamme. THIribl
KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPbI, BCTPOCHHBIE KOMIIBIOTEPHI, CYNEPKOMITbIOTEphl. MOOHIILHBIE
YCTPOHCTBA.

OcHOBHBIE KOMMOHEHTHl KOMIBIOTEpa M ux HaszHavenme. [lponeccop. OnepatuBhHas wu
J0JIrOBpEMEHHAd MaMATh. Y CTPOHCTBA BBOJA U BbIBO/1a. CeHCOpHBIN BBO/, JaTYUKU MOOMIIBHBIX YCTPOHCTB,



cpejcTsa OuOMETpUUYECKOn ayTeHTHQHKALUY.

Hcropus pa3BUTHST KOMMOBIOTEPOB W TNpOTpaMMHOT0 oOecriedeHus. [lokoneHHs KOMIBIOTEPOB.
CoBpemeHHbIe TEHACHIIMH PA3BUTHS KOMIIBLIOTEPOB. CyNepKOMITLIOTEPHDI.

[MapannensHble BEIYMCICHHS.

[lepconanbubiit kommbiotep. [Ipomeccop u ero XapakTepucTHKW (TAaKTOBas 4acToTa, PaspAIHOCTB).
OnepartuBHast namaTh. JlonroBpeMeHHasi MaMaTh. Y CTpoiicTBa BBOJAA W BhIBOJA. O0BEM XpaHMMBbIX JaHHBIX
(omepaTHBHAS MAMSTh KOMIBIOTEPA, KECTKHIT M TBEpAOTEAbHBIN MUCK, MOCTOSTHHAS NaMsaTh cMapThoHa) U
CKOPOCTb JIOCTYIIA JUlsl Pa3/IMYHbIX BUIOB HOCHTEICH.

Texnuka 6e30MacHOCTH ¥ 1IpaBuiia paboThl HA KOMITLIOTEPE.

IMporpaMmel U TaHHBIE

[Tporpammuoe obecrnieuenune komnbrorepa. [Ipukiaanoe nporpammuoe obecnedyenue. CucremHoe
nporpammioe obecneuenne. Cucrembl mnporpammupoBanus. IIpaBoBas oxpana nporpamMMm W AaHHBIX.
becnnarubie n yenoBHo-0ecmnarubie nporpammbl. CBoO0iHOE TPOrpaMMHOe oOecredeHue.

®aiinel 1 manku (katagoru). [IpuHiuner noctpoenus ¢aitioebix cucteM. [lonHoe ums daiina (manku).
[IyTe K daiiny (nanke). Padorta c¢ ¢aitnamu U KaragoraMu CpeACTBaMHU OMEPANMOHHONW CUCTEMBI: CO3/IAHHE,
KOTUPOBAHHUE, NEpeMelIeHne, epeuMeHoBalne U yJanenue (Gainos u nanok (karanoros). Tunsl daiinos.
CpoiictBa (paitioB. XapakTepHble pa3Mepbl (ailylIoB pa3jIMYHBIX THUIIOB (CTpaHHIla TEKCTa, JEKTPOHHAs
KHura, (ororpadus, 3anuch MECHH, BUIACOKIUN, MOTHOMETPAKHBIA (QUIbM). ApXUBalUS JAaHHBIX.
Henonwzosanne  nporpamm-apxuparopos. @aiinoseiii  menepkep.  Ilouck  ¢aiiios  cpezncramu
OMEPaUOHHON CHCTEMBI.

KoMmnbloTepHbie BUPYCHI M APYTHE BPEAOHOCHBIE ITporpaMMebl. [TporpaMmel st 3a1UThl OT BUPYCOB.

KoMnbloTepHbie ceTH

O0beaunenne KommeioTepoB B ceTh. Cets UnTepHeT. Beb-cTpannua, BeO-cait. CTpyKTypa aapecos
BeO-pecypcoB. bpaysep. IlouckoBeie cucrembl. [lowick WH(pOpMaMM 1O KIKOYEBLIM CJIOBAM W 10
n3obpakennro. Bepuduuuposannocts nuaopmauu, noaydeHHoi u3 MaTepHera.

CoBpemMeHHBIE CepBHCHl HHTEPHET-KOMMYHHUKALIMH,

CereBoil 3THKeT, 0a30Bble HOPMbI MHPOPMALIMOHHON 3TUKU W 1paBa npu padore B cetu MHTEpHET.
Crpateruu 6e3onacuoro nosejenus 8 Uurepuere.

Teopernuecknue 0CHOBBI HHPOPMATHKH

Hudopmanus u nudopmanuoHHbie NPoOLECCh

WNudopmanmsg — o1HO U3 OCHOBHBIX MOHATHII COBPEMEHHONH HAYKH.

WNudopmauns kak cBeJeHHs, NMpPeAHA3HAYECHHBIC [ BOCIPHATHA YENOBEKOM, W WH(GOpMALUs Kak
AaHHBIE, KOTOPBIE MOTYT ObITE 00pabOTaHBl ABTOMATU3UPOBAHHOM CHCTEMOI.

JMCKpeTHOCTh JaHHbIX. BO3MOXKHOCTb ONUCAHHS HENpPEepLIBHBIX 0OBEKTOB M MPOLIECCOB € MTOMOIIbLIO
JUCKPETHBIX JaHHEIX.

WudopmannoHHble MpoLecchl — MPOLECCHI, CBA3aHHbIE C XPaHEHUEM, IIPe00pa30BaHUEM U Tepeladei
JAHHBIX.

IIpeacraBiaenne nndopmanuu

CumBoJj. Andasut. Momnocte andasura. PaznooOpasue s3bikoB M andasuToB. EcTecTBeHHbIE H
dhopmanbubie  a3bikd.  AndaBUT TEKCTOB Ha pycckoMm s3bike. JIBowunwiii  andasur. KommuectBo
BCEBO3MOXKHBIX CJIOB (KOJAOBBLIX KOMOMHaumii) (UKCHPOBAHHON [UIMHBEI B JIBOMYHOM aj(aBuTe.
[MpeobpazoBanne moboro andaputa K ABOMUHOMY. KoIMaecTBO pa3nnvHbIX CIOB (PUKCHPOBAHHOI [ITHHEL B
andaBuTe onpeienEHHON MOITHOCTH.

KoaupoBanue cMMBOIIOB 0/1HOTO a(paBUTa C MOMOIIBIO KOJOBBIX CJIOB B JPYroM al(asBuTe; KOJA0Bas
Tabnuua, 1eK0MPOBAHUC.

JBonunbiil koa. IlpeacraBnenue JaHHbIX B KOMIBIOTEPE KAK TEKCTOB B JIBOMYHOM adaBuTe.

Wndopmaumonnslii 00b€M JlaHHbIX. BUT — MUHUMaNbHAs €MHULA KOJHYECTBA MHPOPMALMH —
ABOWYHBIH paspsa. Eaunuub usmepenus wuupopMmaimoHHoro obbéma nanubix. but, Oait, kumoOaiir,
merabaiit, rurabamt.

Ckopoctb nepeaavu JaHHBIX. EJUHUIBI CKOPOCTH MEepeiadyn JaHHBIX.

Komuposanue TekctoB. PaBHomepubiii koa. Hepasaomephbiii koa. Koaunposka ASCIIL. BocsMuOuTHBIE
koaupoBkd. Ilonsatue o koaupoBkax UNICODE. [ekoaupoBaHue COOOIICHHI C HCHOJIB30BAHHEM
PaBHOMEPHOI'0 U HEpaBHOMEPHOTo Koja. Mudopmannonusiii 00bEM Tekera.

Hckaxenne uadopmaryu rnpu rnepeiaqe.

OO6iiee npexacraBiaeHne o UHGPOBOM TMPEACTABICHUN AyIHOBH3YaIbHBIX M JAPYIUX HEMPEPBIBHBIX
JAAHHBIX.



Koauposanue nera. [{perosbie mojenu. Mojens RGB. I'nybuna koauposanus. Ilanurpa.

PactpoBoe n BexTopHOE npencTaBienne n3odpaxenuit. [Tukcens. Ouenka nadopmanuonnoro oonéma
rpadubecknx JaHHBIX 17151 PACTPOBOIO M300paKeHus.

Kommporanue 3Byka. PaspsaHocTs u yactora 3amiucu. KonudecTBo KaHAMOB 3aTHMCH.

Onenka KONMHYECTBEHHBIX MMApPaMETPOB, CBA3AHHBIX C TIPE/ICTABICHHEM M XPAHEHHEM 3BYKOBBIX
(aiinos.

WndopMamoHHbIE TEXHOJIOTHA

TexcroBbIe TOKYMEHTBI

TexcroBble JIOKYMEHTBI U UX CTPYKTYPHBIE 37IEMEHTHI (CTpaHMLIa, ad3all, CTPOKa, CIIOBO, CHMBOJI).

TexcToBbIi mpoLEcCOp — HMHCTPYMEHT CO3aHHS, PEeJaKTUpPOBaHuA W (GOpMATHPOBAHHS TEKCTOB.
IIpaBuna wabopa Ttekcra. PepaxktupoBanme Ttekcra. CsoiictBa cumBsosios. pudr. Tunsr mpudros
(pyOrensie, ¢ 3aceykaMu, MOHOINMPHHHEIE). [lomyxupHoe m KypcuBHOe Hadepranue. CBoiicTBa ab3aies:
rpaHunpl, ad3anHBIf  OTCTYHm, HMHTEpBan, BbipaBHuBaHue. [lapamerpsr  crpamunel.  CrHieBoe
bopmatuposanue.

CtpykTypupoBanne WH(GOPMAIMA C TIOMOMIBIO CIHUCKOB M Tadiui. MHOTOYpOBHEBBIC CIHCKU.
JHobasneHue Tabinl B TEKCTOBBIE JJOKYMEHTEI.

Bceraska n3obpaxkenuil B TekcToBble 10KymMeHTbl. OOTekanune n3oOpaxeHuil Tekcrom. BriaroueHue B
TEKCTOBBIA JOKYMEHT JHarpamm, Gopmyi, HyMepaluuu CTpaHull, KOJOHTUTYIIOB, CChUIOK M JIp.

[Tposepka mnpasonmcanus. PaccraHoBka mnepeHocoB. [onocoBoil BBOJ Tekcra. Ontuueckoe
pacnosnaBanue Ttekcta. KommeiotepHbiii mnepeBon. McemombszoBamme cepsucoB cetn Hurtepuer s
00paboTKH TEeKCTa.

Komnbrorepuas rpajguka

3nakoMcTBO ¢ Tpaduueckumu pepaktopamu. Pactposeie pucynku. Hcmombp3oBanwe rpadmuueckux
PUMHTHRBOB.

Onepauun peaakTHpoBaHWs Tpaduuecknx OOBEKTOB, B TOM uHcle HHPPOBBIX QoTorpaduii:
M3MEHEHHE pasmepa, oOpeska, MOBOPOT, OTpaxeHHe, pabora ¢ obmacTaAMH (BbIACIEHHE, KOIHPOBAHHE,
3aJIMBKA [IBETOM), KOPPEKIIUs [[BETA, IPKOCTH U KOHTPACTHOCTH.

Bexropuas rpaduka. Co3jaHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMM CPEICTBAMH TEKCTOBOIO
MpOLECCOopa WK APYTuX nporpamm (npuioxenuit). Jlobasnenne BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI.

MyabTHMeANHHbIE IPE3eHTALHH

[MoaroroBka mynbTuMeaniiHbIX npesentanui. Cnaiin. /lobasnenue na cnaiia Texkcra U n300pakeHUil.
PaboTa ¢ HeckonbKkUMH cnaiigamu.

JlobaBnenne Ha chaiil ayJHOBU3YAIbHBIX JaHHBIX. AHUManus. [ Mnepcchuikm.

8 kaace

Teoperuyeckne ocHOBBI HHPOPMATHKH

Cucrembl cHHC/IEHHS]

HenosuunonHbie M Mo3uUMOHHbIE cucTeMbl cuucaenus. Andasur. OcHoBanue. Passépuyras dopma
3anucu yucna. [lepesos B gecsaTHYHYIO CHCTEMY YHCE, 3aMMCAHHBIX B IPYTHX CHCTEMAX CYMCIIEHHSL.

PumMckas cucreMa CuMcIeHus.

HBowunas cucrema cuucienus. Ilepeson nenbix uncen B npenenax ot 0 1o 1024 B aBonuHyro cucremy
cuncnenns. BoceMepuyHas cuctema cuncienus. [lepeBo yncen U3 BOCBMEPUYHONH CUCTEMBI B JIBOWYHYIO H
AecATUYHYIO cucTeMbl u oOpaTtHo. lllectHanuarepuunas cuctema cumnciaenus. [lepeBon umcen u3
IIECTHA/IIIATePUYHONH CHCTEMBI B JIBOMYHYIO, BOCBMEPHYHYIO U JIECATHYHYIO CHCTEMbI H 00paTHO.

ApudmeTHyeckHe onepali B IBOHYHON CUCTEME CUHCIICHHSA. DJEeMEHThI MATEeMaTHYECKOH JTIOrHKH

Jlornueckue BbiCKa3biBaHus. Jlormueckue 3HAueHUs BLICKA3bIBAHWI. DlIeMEHTapHbIE M COCTaBHbIE
BbICKa3bIBaHHs. Jlornueckue onepamun: «m» (KOHBIOHKLIHS, JJOPHYECKOe YMHOKEHHE), «HIN» (JIH3BIOHKIUS,
JIOTUYECKOe CIIOMKEHHUeE), «He» (Jorudeckoe orpuuanue). [lpuopurer normdecknx onepauuii. OnpeneneHue
MCTUHHOCTH COCTABHOI'O BBICKA3bIBAHMS, €CIM M3BECTHBI 3HAYEHMS] HCTHHHOCTH BXO/UIIMX B HEro
JNEeMEHTApHbIX BbicKasbiBaHWi. Jlornueckme Beipakenus. [IpaBuia 3ammcH JIOTMYECKUX BBIPAKCHUIL.
[MocTpoenue TabmuIl HCTHHHOCTH JTIOTHYECKHX BBIPAKEHHH.

Jlornueckue 371eMEHTBl. 3HAKOMCTBO C JIOTHYECKHMH OCHOBAMH KOMITBIOTEPA.

ANropuTMBL M IPOrpaMMHUPOBAHUE

Henoanurean 1 aaropuTMbl. AJITOPUTMHYECKHE KOHCTPYKIHH

[Tonsitne anropurma. Mcnomaurenn anropuT™MoB. AJITOPHTM Kak MJIaH yMPABIEHHs NCTIOIHUTEIEM.

Caoiicrea anropurma. CriocoObl 3artMcy ajiropuT™Ma (ClIoBeCHbIi, B B1jIe DI0K-CXEMBbI, ITpOrpaMma).



Anroputmuyeckue KoHCTpykuuu. KoHerpykumst «cnefosanuer». Jlnnelinslii anropurm. OrpaHu4eHHOCTh
JTHHEUHBIX AJTOPHUTMOB: HEBO3MOKHOCTH NPEIYCMOTPETH 3aBHCHMOCTBL IOCJIEA0BATEALHOCTHA BBINOJHACMBIX
JAEHCTBUH OT MCXOHBIX JaHHBIX.

KoHCTpyKIus «BeTBIICHHE»: TIONHAA M HenonHas (Gopmbl. BEITONHEHWE W HEBBIMOJHEHHE YCIOBHS
(MCTHHHOCTD M JIOJKHOCTB BhICKa3biBanu:A). [IpocTeie M cocTaBHBIE YCIOBUA.

KoHCTpyKIMA «TIOBTOPEHUS»: LUKl C 3aJaHHBIM YHCIOM TOBTOPEHUIA, C YCIOBHUEM BBINIOJHEHHS, C
NEPEMEHHOM LIUKNA.

PazpaboTtka s GpopMalbHOrO MCIOMHUTENS aIrOPUTMA, NPUBOJAIIErO K TpedyeMoMy pe3y/abTary NpH
KOHKPETHBIX HCXO/JHBIX JAaHHbIX. Pa3zpaboTka HECIOXHBIX AJITOPUTMOB € MCIOIB30BAHUEM [MKIOB M
BETBJICHUI 181 ynpaBlieHus (popMaIbHBIMU MCHOMHUTENSIMI, TakuMu Kak Pobot, Yepenamka, YepTE&KHuk.
Boinonanenue anropuTMoB BpydHyIO U Ha KoMrbioTepe. CHHTaKCHYECKHE H Jlorndeckue ommoku. OTkassl.

s3Ik mporpaMMHpoOBaHNusA

SI3pik nmporpammuposanus (Python, C++, [Nackans, Java, C#, llIkonsHblil AnropurMudeckuil A3bik).

Cucrema nporpaMMHUpPOBAHUA: PEIAKTOP TEKCTa NPOrpaMM, TPAHCIATOP, OT/IaJ4HK.

[lepemennas: TuI, UM, 3Ha4cHuE. Llenble, BEIECTBEHHBIE U CUMBOJILHEIC IEPEMEHHBIC.

Oneparop npucBauBaHus. ApH(MeTHUYECKHE BBIPAKEHHUSI W NOPSAOK HUX BblYMCACHMs. Onepanuu c
LICJIBIMH YMCIIAMH: LIEIOYHCICHHOEC JIC/ICHUE, OCTAaTOK OT JICJICHHS.

Berenenus. CocraBHble YCIHOBHMS  (3alUCh  JIOTMYECKMX  BBIPQKEHUH HA  HM3y4aeMOM  s3bIKE
nporpamMmmupoBanus). Haxox/jeHne MHHUMYyMa W MakCHMyMa W3 JBYX, TPEX W ueThIpéx uucell. Perienue
KBaJPaTHOTO YPaBHEHHA, HMEIOILIErO BENIECTBEHHBIE KOPHH.

Jluanorosas otiazka rMporpaMM: NoMIaroBO€ BBIMTOJHEHHE, TPOCMOTP 3HAUEHUI BEIMYNH, OTJIA0YHBIH
BBIBO/I, BBIOOP TOYKH OCTAHOBA.

Lukn ¢ ycnosmem. Anroput™ EBkimpma ans naxoxaeHwsa HauOompmiero oOmero AeauTens ABYX
HaTypalbHbIX uncen. PasOueHume 3ammcu HaATypallbHOTO YMCIA B IO3HMIMOHHONM CHCTEME C OCHOBaHUEM,
MEHBIIUM WK paBHbIM 10, Ha OTJeNbHBIE HU(PHI.

[lukn ¢ nepemeHHOH. AJITOPUTMBI NPOBEPKH JEIHMOCTH OJHOIO LIEJIOr0 4MciIa Ha APYroe, NpoBEpKH
HATYPaJILHOI0 YHCIIA HA IIPOCTOTY.

O06paboTka cMMBOJBHBIX JaHHBIX. CHUMBOJIbHBIE (CTpOKOBLIE) nepemennbie. [TocumBonbHas obpaboTka
crpok. [Toac4€r yacToThl nosBACHNA CUMBOJIA B CTpoKe. BeTpoennbie GyHkuuy /Ui 00paboTku CTPOK.

AHAJIH3 AJITOPHTMOB

Onpenenenye BO3MOKHBIX Pe3ylbTaTOB pabOThl AIrOPUTMA MPH JJAHHOM MHOYKECTBE BXOIHBIX JAaHHBIX;
ONpeae/IEHUE BO3MOKHBIX BXOIHBIX JaHHBIX, MPUBOIAIINX K JAHHOMY PE3yIbTaTy.

9 kJaace

Ludposas rpaMoTHOCTB

I'nobanbuas cerb UHTEpHET H cTPaTeruu 0€30MACHOIo NOBeIeHHA B Hel

I'nobansnas cers Marepuer. IP-anpeca yznos. CereBoe XpaHeHue JaHHbBIX. MeTo/ bl MHIMBH/1YaAIIbHOTO U
KOJUISKTHBHOTO pa3MelieHus HoBoi mHdopmarmu B cetn Murepuer. bombiine nanneie (MHTEpHET-IaHHBIE, B
YACTHOCTH, JaHHBIE COLMANBHBIX CETEH).

[oustre 06 undopmanonHoi Oe3onacHocTH. Yrpo3sl HHGOPMAITHOHHOM Ge3onacHocTH npH padoTe B
rnobanbHOM ceTH M MeTobl npoTuBoaeHcTBHA uM. [lpaBuna Gesonacnoi ayreHTHdUKanuy. 3amnuTa JTHYHOM
uHpopMmanuu B cetn IutepHer. besomacHeie ctpaternu noseneHust B cetw Murtepner. [lpenynpexaenue
BOBJICUCHUS B JCCTPYKTHBHEIC U KpUMHHAIbHBIE (POPMBI CeTEBOIT aKTUBHOCTH (KHOepOy/LIIMHT, QUIIHHT U JIp.).

Pabora B HH(pOPMALHOHHOM IPOCTPAHCTBE

Bunel gestensHoctn B cetu Mutepuer. MHTepHeT-cepBUCH: KOMMYHUKALMOHHBIC CEPBHCHI (MOYTOBAs
ciyx0a, BUICOKOH(EpPEeHICBA3h U T. I1.); CIPAaBOYHbIE CIYXKOBI (KapThl, paclucaHus H T. I1.), MOUCKOBbIE
cityObl, cnyx0Obl 0OHOBIEHHMS nporpaMMHOro obecriedenuss U jap. CepBuUCHl T'OCYJIAPCTBEHHBIX YCIIYI.
Obnaynbie xpanuiawma gaHHeiXx. CpencrtBa COBMECTHOH  pa3palOTKH  JIOKyMEHTOB  (oHnaiH-ogwuchr).
[Iporpammuoe obecnedyenue kax BeO-cepBUC: OHIANHOBBLIE TEKCTOBBIE M TpauyecKue peaakTopbl, Cpellbl
pa3padoTKH MPOrpaMM.

Teopernueckne ocHOBBI HHPOPMATHKH

MojeaupoBanue KaKk MeTo/1 NO3HAHUS

Mogens. 3anauu, pemaeMele ¢ nomoiso Mojgenuposanus. Knaceudukanmu mojeneit. Marepuaibibie
(HatypHbie) M MH(pOPMALMOHHBIE Mojenu. HenpepbiBHbIC W AMCKPETHbIE MOJEHH. MMUTAaLMOHHBIE MOJCIH.
Urpossie monenu. Ouenka aIekBaTHOCTH MOJEIH MOJIENUPYEMOMY OOBEKTY M LESIM MOJIETHPOBAHHS.

Tabnuunsie mozenu. Tabnuna kak rpe/icTaBIeHue OTHOIIEHHA.



basel qannsix. O1O0p B TAbIMILIE CTPOK, YAOBJIETBOPSAIOLIMX 33/JaHHOMY YCJIOBHIO.

['pad. Bepmmna, pedpo, myrs. OpueHTHpOBaHHBIC H HEOpHEHTHpOBaHHbIE Tpadwr. Jlnuna (Bec) pebpa.
BecoBas martpuua rpada. Jnuna nyru mexay BepmmHamu rpada. Tlouck onrtumanbHOro nytu B rpade.
HauaneHas BepmuHa (MCTOYHHK) M KOHEWHAs BepIIWHA (CTOK) B OpUEHTHpOBaHHOM rpade. Brrumncienue
KOJIMYECTBA MyTeil B HANPABJICHHOM alIMKINYecKoM rpade.

Jepero. Kopens, BepuinHa (ysen), JucT, pedpo (ayra) aepera. Beicora aepera. [lomnepero. [Ipumepst
HCIONBb30BaHUs epeBbes. [lepebop BapHaHTOR ¢ MOMOIILIO JIEPEBa.

[Tousatne  maremaruyeckoil  Mojeau. 3ajayd, pelmaeMble € [OMOIIBIO  MareMaTH4ecKoro
(KOMIBIOTEPHOTr0) MOAeIUpoBaHus. OTIHYMEe MaTeMaTUYeCKOM MO/IeJIM OT HATYPHOH MOJENIH U OT CIIOBECHOIO
(UTEpaTypHOro) ONUcaHust 0ObEKTa.

DTarbl KOMIBIOTEPHOTO MOJETMPOBAHMA: NOCTAHOBKA 3aJayy, MOCTPOCHHE MaTeMaTH4eCKOH MOJenH,
MporpaMMHasi peaan3anus, TEeCTHPOBaHUE, TMPOBEICHWE KOMIBIOTEPHOTO HSKCIIEPUMEHTA, aHalIH3 ero
pe3yabTaTOB, YTOUHEHHE MOICIN.

AJITOPUTMBI U TIPOTPaMMHUPOBAHHE

Pa3zpaboTka aJropuTrMoB H porpamMmm

Pa3Ouenue 3ajaun Ha noazagaun. CocrapieHHe AITOPHTMOB H ITPOIPAMM C UCHOIb30BAHHEM BETBIICHMIA,
IIUKIOB W BCIIOMOTaTelbHbIX QJTOPUTMOB [UIsi YOpaBlieHHs WcnojiHUTeneM PoGoT wiM  Apyrumu
MCTIOJHUTENAMU, TAKUMK Kak Yepenatika, YepTéxaHuk u ap.

Tabnuunsle BenuuuHbl (MaccuBbl). OpHOMepHble MaccHBbl. CocTaBlleHME M OTJIajKa HPOrpamM,
peanu3yloumuX THMOBBIE AJTOPUTMbI 00paOdOTKH OJHOMEPHBIX YHCIOBHEIX MACCHBOB, HAa OJHOM W3 SA3BIKOB
nporpammupoBanust (Python, C++, Ilackane, Java, C#, llIkoabHelii AnroputMuueckuit SI3biK): 3anojiHeHue
YHCJIOBOT0 MACCHBA CIyYalHBIMM YHCIAMH, B COOTBETCTBHH C QOpMynoH HIH NyTéM BBOJAA YHCE;
HAXOJKJIEHUE CYMMBI JJIEMEHTOB MAcCHBA; JMHEHHBIH TOWCK 3a/JaHHOTO 3HAYECHHUA B MACCHBE; MOACHET
3NIEMEHTOB MacCHBa, Y/IOBJICTBOPAOIIMX 3aaHHOMY VCIIOBUI); HAXO0X/JICHHE MHHUMAIBHOTO (MaKCUMaJIbHOTO)
sneMeHTa MaccuBa. COpTHPOBKaA MaccHBa.

OOpaboTka MOTOKA JAaHHBIX: BBIYMCICHHE KOJMYECTBAa, CYMMBbI, CpPEIHEro apu(pMeTHyecKoro,
MHHHMaJILHOTO M MaKCHUMAaJILHOTO 3HAUEHHS 3JIEMEHTOB I10CJE/I0BaTEIbHOCTH, Y/IOBIETBOPSIONINX 3aJaHHOMY
YCIIOBHIO.

Ynpasiaeuue

Ynpasnenue. Curnan. OOpatnas cBsize. [lomydeHue CHrHanoB OT HM(POBBIX JAaTHMKOB (KacaHwus,
paccrosinus, cBeTta, 3Byka W ap.). [Ipumepnl wucnosib3oBanug npuHUMNA 0OpaTHON CBS3W B CHCTEMax
YIpaBACHHSA TEXHUYECKUMH YCTPOICTBAMU € MMOMOMILIO JATYHKOB, B TOM YHCIe B poO0O TOTEXHHKE.

[Tpumepbl poOOTH3NPOBAHHBIX CHCTEM (CHCTEMa YMPABICHHS JIBUKEHHEM B TPAHCIIOPTHOH CHCTEME,
CBapOYHas JIMHHUS aBTO3aBOjla, aBTOMATH3MPOBAHHOE YIpaBIeHHE OTOIUIEHUs JIOMA, aBTOHOMHas cucTema
yIpaBIACHH TPAHCHOPTHBIM CPEICTBOM H T. I1.).

HNudopmannoHHbie TEXHOJIOTHHA

JJ1eRTPOHHbIE TA0AUIbI

[MTonsitne 06 2nekTpoHHbIX Tabanuax. THIbI JaHHBIX B S4Y€HKaX WEKTpoHHOH Tabauuel. Pegakruposanne
1 (popmarupoBanue Tabnui. Berpoennbie (yHKIMU JUTst TOMCKA MAKCUMyMa, MUHUMYMa, CYMMbl U CPEIHEro
apupmernyeckoro. CopTHPOBKa JaHHBIX B BbiZeleHHOM auanaszone. Iloctpoenue amarpaMm (rucrorpamma,
KpyroBas adarpamma, Toue4yHas auarpamma). Beibop Tuna auarpammsl.

[MpeoGpa3zoBanue Gopmys npu KonupoBaHu. OTHOCHTENbHAS, aOCOTIOTHAS W CMEIIaHHask aJpecarus.

VcrnoBHbIE BHIYHCICHUS B MIEKTPOHHBIX Tabiuiax. CyMMUpOBaHHe U MOACUET 3HAUYCHMIT, OTBEUAIONINX
3aganHOMy ycioBuio. OOpabotka Gosbmnx HaOOpOB AaHHBIX. UMCIeHHOE MOJEIHPOBAaHHE B SJICKTPOHHBIX
Tabauuax.

Nudopmanuonnbie TEXHOJIOTHH B COBPEeMEHHOM 001ecTBE

Poiab MHpOPMALMOHHBIX TEXHOJIOTHII B Pa3sBUTHH IKOHOMHKH MHpa, CTpaHbl, perHoHa. OTKpbIThIe
oOpasoBaTtesbHbIE PECYPCHI.

[lpodeccun, cpsizaHHble ¢ HHGOPMATUKONW M UHOOPMAUMOHHBIMU TEXHOJOTUSIMU: BeO-au3aliHep,
MPOrPAaMMUCT, pa3padOTYMK MOOWIBHBIX MNPUIOKEHUH, TECTUPOBIIMK, APXUTEKTOpP MPOTPAMMHOIO
obecnieueHus, CIENUATHCT 110 AHATH3Y TaHHBIX, CHCTEMHBIH aJIMUHUCTPATOP.

ITJIAHUPYEMBIE PE3VJIBTATBI OCBOEHHWSA YUEBHOI'O ITPEJIMETA
«MHD®OPMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU

HB}"!ﬁHHC HH[bOpMaTHKH B OCHOBHO# LIKOJE HallpaBJICHO Ha OJOCTHIKCHHC Oﬁy‘iaI-OLLlHMHCH CIACAYIOLIHX
JIMYHOCTHBIX, METAIIPEAMETHBIX H IPEAMETHBIX PE3YJIbTATOB OCBOCHHSL y'{eﬁﬂoro npeaMera.




JIMYHOCTHBLIE PE3VJIBTATEI
JIMMHOCTHBIE pe3ynbTaThl HMMEIOT HANpPaBACHHOCTh HAa pEIUCHHE 3ajad BOCHHMTAHHMA, Pa3sBUTHA U

COLMANMU3ALIUU 00YYaIOMIKXCS CPEICTBAMM TPEIMETA.

Hampuomuueckoe gocnumarnue:

IIEHHOCTHOE OTHOIIEHHE K OTEYECTBCHHOMY KYIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HAaCIeIHIO;
NMOHUMaHUE 3HAYCHHUS WHMOPMATHKHM KAK HAYKH B )KHU3HH COBPEMEHHOTO OOIIECTBA; BIa/ICHUE J0CTOBEPHOI
uHpopMalueii 0 MePeOBBIX MHPOBBIX M OTCUCCTBEHHBIX JOCTIKCHHAX B 001acTH HHDOPMATHKH H
MH(OPMALIHOHHBIX TEXHOJIOTHH; 3aMHTEPECOBAHHOCTH B Hay4YHBIX 3HAHHUAX O LH(POBOH TpaHchopMaLuu
COBPEMEHHOTO 0011ecTBa.

yxoeno-upagcmeennoe sochumanue:
OPMEHTALIMS Ha MOpAIbHBIE IIEHHOCTH W HOPMBI B CHTYalMsAX HPaBCTBEHHOTO BbIOOpPA; TOTOBHOCTH
OIICHMBATHL CBOE MOBEJACHWE M TMOCTYNKH, a TAK)KE MOBEICHHE W TIOCTYNKH APYTHX JOACH ¢ MO3UINAN
HPaBCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHUS TOCIECACTBHI TOCTYNKOB; aKTHBHOE HETPUATHE
acoLMaIbHBIX MOCTYIKOB, B TOM YHCIIE B ceTH MHTepHeT.

I'pancoanckoe eocnumanue:
[pPE/JCTaBICHUE O COLMANLHBIX HOPMAaxX M MpaBUIaxX MEXIIHYHOCTHBIX OTHOIUIEHHII B KOJJIGKTHBE, B TOM
YUCIC B COLMaIbHBIX cooOiiecTsax; coOmwoaeHUe mnpaBua 0OE30MacHOCTH, B TOM YHCIEC HABHIKOB
0€30MacHOro MOBEJCHUS B MHTEPHET-CPEE; NOTOBHOCTh K Pa3HOOOPa3HON COBMECTHOI NEATENBHOCTH TIPH
BBINIOJHEHHH y4eOHbIX, [103HABATEJLHBIX 3aJ1a4, CO3JaHUM Y4eOHBIX TPOEKTOB; CTpPEMICHHE K
B3aMMONOHMMAHHUIO ¥ B3aWMONOMOIIM B MPOLECCE 2TOH y4eOHON AEATETLHOCTH; TOTOBHOCTh OIICHUBATh
CBOE MOBEIEHHE M TMOCTYIKM CBOMX TOBApHINEH C MO3MIIMM HPABCTBEHHBIX M MPABOBHIX HOPM C Y4E€TOM
OCO3HAHMS MOCIIE/ICTBUI IOCTYTIKOB.

Iennocmu nayunozo nosnanusn:
c(hOPMHUPOBAHHOCTE MHPOBO33PCHYECKHX MIPeJICTaBICHHI 00 HHpopMaliK, HH(POPMAIIHOHHBIX MTPOLeccax u
WH(OOPMAIIMOHHBIX TEXHOJIOTHAX, COOTBETCTBYIOIIMX COBPEMEHHOMY VPOBHIO pa3BUTHS HAyKd W
OOLIECTBEHHOH ITPAKTHKH H COCTABJIAOILMX 0a30BYI0 OCHOBY /Il TOHMMAHHS CYILIHOCTH HAYYHOH KapTHHbI
MHpa;
HHTEpeC K 00YYeHHUIO M [03HAHUIO, JIIOOO3HATEILHOCTD; TOTOBHOCTH U CIOCOOHOCTh K caM0o00pa3oBaHUIO,
0CO3HaHHOMY BbIOOPY HANPaBICHHOCTH U YPOBHA 00yUEHHs B JalibHEHIIEM;
OBJIA/ICHUE OCHOBHBIMHM HABBIKAMH HCCIICIOBATEILCKOH AEATEIbHOCTH, YCTAHOBKA HA OCMBICIICHHE OIILITA,
HaOJIIOAEHNH, TMOCTYNKOB M CTPEMJIGHHE COBEPIICHCTBOBATH MMYTH JOCTHKEHWS HHIMBHIYalIbHOTO M
KOJJIEKTHBHOTO 0J1arOnoTyyus;
cthOpMHPOBAHHOCTh MH(OPMALIHOHHOW KYJIbTYPbl, B TOM HYHCIIE€ HaBBHIKOB CaMOCTOSATEIbHOH paboThl ¢
yueOHBIMH TEKCTAMU, CIPABOYHOM JUTEpPaTypoil, pa3sHOOOpa3HBIMH CpeJCTBAMU HH(OPMAIIMOHHBIX
TEXHOJIOTHH, a TaKKe YMCHHSA CAMOCTOSATCIBHO OMNPEAC/IATh LIETH CBOCTO OOYUCHHS, CTaBUTh M
(dopmysmpoBath st ce0a HOBbIE 3a7a4u B yu€Oe M 1103HaBaTEIbHON JCSTEILHOCTH, Pa3BUBAaTh MOTHBBI U
MHTEpeChl CBOEH 1103HaBaTeIbHO JIesTelIbHOCTH;

Dopmuposanue Kyibmypol 300p06bs:
OCO3HAHHWE LIEHHOCTH KM3HH; OTBETCTBEHHOE OTHOILNEHHE K CBOEMY 3/10POBbIO; YCTAHOBKA Ha 3JI0POBLIH
o0pa3 KU3HH, B TOM YHUCJIE M 3a cU4éT OCBOCHHs M cobmoneHus TpeboBaHui 0e30MacHOM IKCIITyaTalK
cpencTB MHPOPMALMOHHBIX U KOMMYHUKaLMOHHBIX TexHomorui (MKT).

Tpyooeoe éocnumanue:
MHTEpPEC K MPAKTHYeCKOMY H3ydeHuio npodeccuii U Tpyaa B cdepax npodeccHOHATBHON JIeATeNEHOCTH,
CBSI3aHHBIX C MH(OPMATUKON, TIPOrpaMMHPOBAHHEM M HH(MOPMAIMOHHBIMH TEXHOJIOTHSAMH, OCHOBAHHBIMH
Ha JIOCTHIKCHHUSAX HAYKH MH(OPMATHKH M Hay4YHO-TEXHUYCCKOTO Mporpecca;
OCO3HAHHBIIT BHIOOP M MOCTpPOEHHE HHIAMBUIYAILHOH TpaeKTOpPUM 0Opa30BaHUSI M JKW3HEHHLIX IUIAHOB C
Y4ETOM JIMYHBIX ¥ OOLIECTBEHHBIX HHTEPECOB U II0TPEOHOCTEH.

IKonozuueckoe gocnumanue:
0CO3HaHKME I100aJBHOIO XapakTepa PKOJIOrMYECKUX MpolsieM U MyTeil uX penieHus, B TOM YUClie ¢ YYETOM
Bo3mosxHocteit UKT.

Adanmayusn o6yuaromezoca K UIMEHAIOUUMCA YCAOGUAM COUUATbH O CPedbl:
OCBOCHHME OO0YYaIOUIMMHCSA COLMAIBHOTO OIbITa, OCHOBHBIX COLMAIBHBIX POJIEH, COOTBETCTBYIOIIUX
BE/YIIEH AeSTeNILHOCTH BO3PACcTa, HOPM U NpaBuil OOIIECTBEHHOIO NoBeAeHUs, GOpM COLMATLHOM KH3HU B
rpymnmax 1 cooOUIecTBax, B TOM YHMCJIE CYIIECTBYIOIIHX B BUPTYaJIbHOM POCTPAHCTBE.

METAIIPEJIMETHBIE PE3YJIbTATHI
MeranpeameTHsie pe3ynbTaThl OCBOEHMS 00pa30BaTE/NbHOW NMPOrpaMMbl MO HH(GOPMATHKE OTPaKaroT



OBJIaJICHHE YHHBECPCAJIbHBIMH yqeﬁubmn JEeHCTBUAMH —  [03HaBaTeIbHLIMH, KOMMYHHKaTHBHBIMH,
PETYIATHBHBIMH.

YVHuBepcaiibHbIe MO3HABATEALHBIE eHCTBHUS
Bazoevre nozuueckue deiicmenn:

YMEHHE ONPEAeIATh TMOHATHSA, CO3AaBaTh 000OIICHHWS, YCTAaHABIMBATh AHANOTHH, KIACCHQHUIIMPOBATH,
CaMOCTOSITE/IBHO BHIOMPATh OCHOBAHUSA M KPUTEPUM Ul KIACCH(UKALMK, YCTAHABIWBATE IIPHUYUHHO-
CICACTBEHHBIC CBf3M, CTPOUTh JIOTHYCCKHE pACCYKICHHS, [¢IaTh YMO3AKMIOUYCHUS (MHIYKTHBHBIC,
JISIYKTHBHBIE M 110 aHAJIOTMH) M BbIBOJIBI;
YMEHHE CO03/1aBaTh, MPUMEHATE U NpeoOpa3oBbIBaTh 3HAKM M CHMMBOIIbL, MOJIEJIM W CXEMbI JUISl pelleHus
yueOHbIX U TO3HABATENBHBIX 3a/1a4;
CaMOCTOSTENBHO BLIOMPATh Ccriocod pemenns yaeOHO#H 3a/1a4H (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELICHHS,
BBIOMPATh HANOO0JIEE MOAXOIAUINI € YIETOM CaMOCTOSTENBHO BIICICHHBIX KPUTEPUEB).

Bazoeste uccnedosamennvckue oelicmeun:
thopMymupoBaTh BONPOCHI, (UKCUPYIOIIHE pa3pbiB MEKIY pealbHbIM MW 3KEIAaTCJbHBIM COCTOSHHEM
CUTYaIlUH, 00BEKTA, U CAMOCTOSTE/IHHO YCTAHABIMBATHE HCKOMOE M JIAHHOE;
OIICHUBATH HA MIPUMEHHUMOCTb H JIOCTOBEPHOCTH MH(POPMALIMIO, [TOJIYUEHHYIO B X0/1¢ HCCIEI0BAHUS;
NPOTHO3UPOBaTh BO3MOYKHOE JajibHEHINEEe pa3BUTHE TMPOLECCOB, COOBITHA M WX MOCHEACTBUA B
AQHAJIOTUYHBLIX MM CXOJHBIX CHUTYALMSIX, 4 TAKKE BBIJIBUIaTh NMPEANOJ0KEHHS 00 MX PasBUTHH B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Padoma c unghopmanueir:
BBISBIIATE Ae(UUINT HHOOPMALIMK, TaHHBIX, HEOOXOAMMBIX JUUTSl PEILIEHHS TTOCTABICHHOMN 3a/1a4u;
NPUMEHSTh Pa3IHIHbIE METO/Ibl, HHCTPYMEHTHI M 3alpOockl MPH MOKUCKe 1 0TOoOpe HH(OPMAIIHN UITH TaHHBIX
M3 UCTOYHUKOB C YUETOM TIPS UIOKEHHON yi4eOHOT 3a1a4un 1 3a1aHHBIX KPUTEPHUEB;
BBIOMPATH, aHAJIM3UPOBATH, CUCTEMAaTU3UPOBATE U WHTCPIIPETUPOBATh MH(POPMALIMI Pa3TUYHBIX BUJ0B U
¢hopM nipeicTaBICHUS,
CaMOCTOSTE/IGHO BBIOMpATL ONTUMAIBHYK (OpPMY MNpeACTaBlICHHs HMH(QOpMAUMH W WILIIOCTPUPOBATH
peraeMsle 3a/lauM HEeCIOKHBIMU CXEMaMu, JUarpaMmMaMy, HHO# rpauKoii 1 UX KOMOMHALUAMU;
OIIEHUBATH HAAEKHOCTL WHMOPMALIMU 110 KPUTEPHSIM, MIPEUIOKEHHBIM YUUTEIeM UM CPOPMYITUPOBAHHBIM
CaMOCTOATEIEHO;
¢ heKTHBHO 3aMOMHHATH U CHCTEMATH3MPOBATh HH(OPMALIHIO.

yl—IlIBEpCEIJII:HBI € KOMMYHHKATHBHLIEC aelicTBHS

Oowenue:
COTIOCTAB/IATh CBOM CYKACHHSA C CY;KICHHAMM JPYrMX YYaCTHHKOB JIuajiora, oOHApYKHMBAThb Pa3iudyue U
CXOJICTBO TO3MIINI,
NyOIM4HO NPEACTABIATh PE3YAbTAThl BEIIIOJHCHHOTO OIBITA (IKCIICPUMCHTA, UCCICAOBaHUA, IPOCKTA);
CaMOCTOSATENIbHO BbIOMpaTh (opMaT BLICTYIUIEHMS € YYETOM 3aja4 [pe3eHTalud M ocoOeHHOCTEH
ayJMTOPUH W B COOTBETCTBHUM C HUM COCTABJISITH YCTHBIE M I[MMCbMEHHBIE TEKCThl C HCIIOJIb30BaHHEM
WIITIOCTPATHBHBIX MATEPHAJIOB.

Coemecmuasn deamenbnocms (COMPYOHUYECBO):
MOHMMATh M HCIOJb30BATH MPEUMYIIECTBA KOMAHAHOW W WHOUBUAYAJILHONH paboThl MpH peuieHUH
KOHKPETHOH Npo0sIeMbl, B TOM YHCIIE TIPH CO3JaHHN HH(POPMALIMOHHOTO MPOIYKTA;
NpPUHUMATh [eJb COBMECTHOM WH(OpMaIMOHHON JdesTenbHOCTH 1o cOopy, oOpaboTke, mnepenade,
dopmanuzanun uHGOpMANNK; KOJUIEKTUBHO CTPOUTH ACHCTBHS MO €€ JNOCTHIKEHHIO: PacrpeensTh PO,
JIOTOBapUBAaThest, 00CYK/1aTh MPOLIECC U PE3yJIbTaT COBMECTHOH PaboTHI;
BBITIOJTHATE CBOK 4acTh pabOTel ¢ MHGpOpMaNHeHd WM HHOOPMAITHOHHBIM IPOJYKTOM, [AOCTHTas
KayeCTBEHHOI'O Pe3ylibTard [0 CBOEMY HAMpaB/IeHHUIO U KOOPAMHUPYS CBOM JICHCTBUS C JAPYITMMHU 4JICHAMM
KOMaH,/1bl;
OIIEHMBATh Ka4€CTBO CBOETr0 BKJIaAa B 00mIMHA HHHDOPMAIMOHHBIN TTPOAYKT N0 KPUTEPUAM, CAMOCTOATETHHO
chopMyITUPOBAHHBIM YHACTHUKAMU B3aUMOICHCTBUS;
CpaBHHUBAaTh pe3yJbTAaThl C HWCXOJHOH 3ajaveldl W BKIQ[] KaKIOTO HieHAa KOMaHIbl B JIOCTHIKCHHE
pEe3yNnbTaTOB, pa3nenaTh chepy OTBETCTBEHHOCTH M MPOSBIATH TOTOBHOCTh K TIPEIOCTABICHHIO OTUYETA
nepej rpymnmnoii.

YHHBep(‘aJIbelE PErYJISITHBHBIE I[Ei‘iCTBllﬂ

Camoopzanusayun:
BBISIBJIATH B KM3HEHHBIX M y4€OHBIX CUTYyalUAX NPoOIeMbl, TpeOyIOMIME pEleHHS;
OPHEHTUPOBATLCA B PA3IMYHBIX MOAXO0/aX K MNPUHATHIO PELIEHUH (MHAUBHyalbHOE MPUHATHE PEIIEHHUH,



MPUHSTHE PEIICHUH B IpyIine);
CAMOCTOSITE/IBHO COCTAaBJIATh AITOPHTM PEIICHUS 3a/avu (MJIM €ro 4acTh), BHIOMpATh Croco0 perieHus
yuebHO#l 3a1aur ¢ y4ETOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOMKHOCTEH, aprymMeHTHUpOBaTh
npe/uiaraeMble BAPUAHTHI PEIICHHIT;
COCTABJIATh TIaH JAeHCTBHH (TUIaH peanu3aliMy HAMEHYEHHOTO anropuTMa pelieHHst), KOPPEKTHpPOBaTh
MPEUIOKEHHBIH AITOPUTM C YUETOM TOTYUYEHUS HOBBIX 3HAHUI 00 N3ydaeMoM 00bEKTE;
JIeNaTh BLIOOP B YCIOBUSIX MPOTHBOPEUYHBON HHGOPMAIIHU U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Camoxonmpoiis (pegpiexcun):
BJIQJIETh CIIOCOOAMHU CAMOKOHTPOJIS, CAMOMOTHBALUU U PEIICKCHH;
JIaBaTh AIEKBATHYIO OLICHKY CUTYALlUU H MPEUIaraTh MiaH e€ u3MeHeH s ;
YYUTBIBATh KOHTEKCT W TPEJABUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH TpPH PEHIEHHH Y4eOHOH
3a7aui, afanTHPOBATh PEIEHNE K MEHSIONIUMCS 00CTOATENLCTBAM;
OOBSCHSATL MPUUNHBI TOCTHIKEHNUS (HEIOCTHIKEHHS) Pe3yIbTaTOB MH(MOPMAIIMOHHON AESITENLHOCTH, 1aBaTh
OLICHKY NPHOOPETEHHOMY OTBITY, YMETh HAXOAUTh NO3UTHBHOE B IPOU30IICNICH CUTYaLINH;
BHOCHTH KOPPEKTHUBBI B JICATCILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHBIIWXCS CHTYalHi,
YCTAHOBJICHHBIX OLIHOOK, BOBHUKILUX TPYAHOCTEIH;
OLICHMBATh COOTBETCTBUE PE3YJIbTATa LICIH U YCIOBHAM.

IMOUUOHANbHBLIT HHMELIEKM .
CTaBUTH ce0sl HA MECTO JIPYroro 4ejoBeKa, IOHUMAaTh MOTHBbI M HAMEPEHHS JIPYroro.

Ilpunamue ceos u opyeux:
0CO3HABATh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYI JIAXKE B YCIOBHSX OTKPBITOIO JOCTYNA K JIHOOLIM
00BEMam uH(pOpMAITHH.

[TPE/JIMETHBIE PE3VJIbTATHI
7 knace
[TpeameTHBIE pe3yabTaTHl OCBOEHUS 00A3aTeNLHOTO MPEeJIMETHOTO COAEpPkKAHHS, YCTAHOBICHHOTO
AAHHON NpHMepHOH paboyel MporpaMMoi, 0TpaxaroT chOPMUPOBAHHOCTE Y 00YYaIOLIUXCH YMEHMH:

MOSICHATL Ha MPUMEPAX CMBICH [MOHATHH «HH(OpMauus», «MHQOPMALMOHHBIA mnpouecc», «odpaboTka
uHpopmalHuy, «xpaHenue HHGoOpMaLUW», «repeaaya uHGopMaIun»;
KOJIMPOBAaTh ¥ JIGKOJMPOBaTh COOOLIEHHMA 10 3a3JaHHBIM IpaBUiaM, JIEMOHCTPUPOBATH MOHUMaHHE
OCHOBHBIX IIPHHITUTIOB KOAMPOBaHHUS HH(OPMAIIMK PA3THIHON NPUPOIbI (TEKCTOBOH, rpad)M4ecKoi, ayamo);
CpaBHMBAThL JIMHBI COOOIIEHHH, 3anUCaHHBLIX B PasIMyHbIX an@aBUTax, OMEPUPOBATL EAMHHMIIAMH
n3MepeHus HHGOPManHoOHHOTO 00BEMA 1 CKOPOCTH Mepeayl JaHHBIX;
OIICHUBATh U CPABHUBATh Pa3Mepbl TEKCTOBBIX, rPa(U4EeCKuX, 3ByKOBBIX (DaiilioB U BiAE0(aIIOB;
NPUBOJUTEL TIPUMEPBl COBPEMEHHBIX YCTPOMCTB XpaHEHHs M mepefaud HH(OpPMALMUM, CPAaBHUBATH HX
KOJIMYCCTBCHHBIC XapaKTePUCTHKH;
BBIJIEJISIT OCHOBHBIE 3TAllbl B HCTOPHUHM U NMOHUMATh TEHACHUHH PasBUTHS KOMIIBIOTEPOB M IPOrPaMMHOI0
odecrieueHHsl;
MoJyyaTh ¥ MCMOJIb30BaTh HHPOPMALIMIO O XAPAKTEPUCTUKAX MEPCOHATBLHOIO KOMIBIOTEPA U €r0 OCHOBHBIX
3jIeMeHTax (Mmpoleccop, onepaTUBHAsA NaMAThb, JOJITOBPEMEHHAs NaMsATh, YCTPOHCTBA BBO/Ia-BbIBO/IA);
COOTHOCHTb XapaKTEepPUCTUKH KOMITbIOTEPA C 3a7a4aMil, PEHIaeMbIMHU C €r0 MOMOIIBIO;
OPUEHTHUPOBATLCA B MEPAPXHYECKOH CTPYKType (aiyioBoil cHCTeMBI (3alMchbiBaTh IMOJHOE WMMA (aiiaa
(karamora), myTh K (aiiny (KaTajory) Mo HMMEIOIEMYCs ONHCAHWIO (aiIoBOH CTPYKTYPHI HEKOTOPOTO
HHAGOPMAIIHOHHOTO HOCUTEJS);
paborare ¢ (ailioBOH CHCTEMOH IEPCOHANBHOIO KOMIIBIOTEPA C HCIOJIB30BAHMEM I'Pa(HUECKOro
uHTepdeiica, a MMEHHO: CO3/1aBaTh, KOMUPOBATh, IEPEMEIIaTh, IEPEUMEHOBBIBATD, YAAIATh U apXUBHPOBATh
(hailnbl 1 KAaTaNoru; UCIOJIB30BATH AHTUHBUPYCHYIO [IPOrpamMMy;
MPEJCTABIATh PE3y/IbTaThl CBOEH JEATEIHOCTH B BHJE CTPYKTYPHPOBAHHBIX HJUIIOCTPHPOBAHHBIX
JIOKYMEHTOB, MYTbTHMEIUNHBIX TIPE3EHTALIHIH;
uckath MHGpopMauuioo B cetd MurepHer (B TOM uMcCle, MO KIIOYEBHLIM CIOBaM, 110 H300paKeHuio),
KPUTHYECKH OTHOCHTBCS K HaiiJIecHHOW MH(pOpMaIiuu, 0CO3HABAs OIACHOCThL Ui JIMMHOCTH M 00mIecTBa
pacnpocTpaHeHus BPEIOHOCHOH WH(OPManuu, B TOM YHCIE JKCTPEMHUCTCKOTO M TEPPOPHCTHUECKOTO
XapakTepa;
MOHUMATL CTPYKTYPY aJipecoB Bed-pecypcos;
MCIIOJIb30BaTh COBPEMEHHbIE CEPBUCHI HHTEPHET-KOMMYHHKaLIWA;
cobmogars TpeboBanus OesomacHoil skcrmyaranuu Texuuueckux cpeacts MKT; cobmomares cereBoit
STHKeT, 0a30Bble¢ HOpMbI MH(POPMALMOHHON HTHKM M mpaBa npu pabdore ¢ NPUIOKEHUSAMM Ha JHOOLIX



ycrpoiicTBax u B cetd MHTepHer, BoiOHpaTh Oe30MacHbie CTpaTeruy NOBEICHHS B CETH;
* pMETh MpEJACTaBIECHHE O BAMAHMHM Hcnoab3zoBanusa cpencte MKT wa 310poBbe monb3oBarens ¥ yMeTh
MPUMEHATH METO/1bI MPOPUIAKTUKM.

8 kaacc

[IpenmeTHBIC pe3ynbTaThl OCBOCHHUS O0S3aTENBHOTO NPEJMETHOTO COJCP/KAHUS, YCTAHOBIECHHOTO JAaHHOMH
npUMepHOM paboueii mporpaMMoii, 0TpakaoT chopMUPOBAHHOCTD Y 00YUAIOMIHXCS YMEHUI:

® [I0ACHATH Ha PUMEPAX Pa3IHuus MEK/Y ITO3UIIHOHHBIMH M HEMO3HUIIMOHHBIMH CHCTEMAMH CHHCIICHHS;

® 3a[HCBIBATH U CPaBHMBATH Liesbie yHciaa oT 0 10 1024 B pa3IuyHbIX NO3ULMOHHBIX CHCTEMAX CUHMCIEHHUs (C
ocHOBaHusAMH 2, 8, 16); BRIMOIHATE apupMETHUECKHE ONepaliii Ha/l HUMMU;

® PACKpBLIBATH CMBICI MOHATHH «BBICKA3bIBAHMEY, (JIOTHYECKAs ONEPaLMsi», «TIOTHYECKOE BEIPAKEHHUEN;

" 33[HCHIBATH JIOTMYECKHE BBIPAKEHHUS C MCMOJIL30BAHUEM JIU3BIOHKIIMHM, KOHBIOHKIUM M OTPULAHUSA,
ONpeIENsATh UCTHHHOCTD JIOTMYECKUX BBIPAYKEHHUH, €C/IM U3BECTHBI 3HAYCHUS UCTUHHOCTH BXOJSIIMX B HEro
MEPEMEHHBIX, CTPOUTH TA0JINIIBI MCTUHHOCTH JUIs JIOTHYECKHX BBIPAKCHHUH;

" pacKpblBaTh CMBICT MOHSTHI <«WMCIOJHUTEIBY), «AITOPHTM», «IpOrpaMMay», MOHMMAas pa3HUILY MEKIy
yHoTpeOIeHUEM 3TUX TEPMUHOB B OOBIJICHHOH peuu U B HH(OpMAaTHKE;

® QIHUCBIBATH AITOPUTM PELICHUA 3a/1a4l Pa3IU4YHBIMH CIOCO0aMH, B TOM YHCIIE B BU/IC OJIOK-CXEMBI;

®  COCTaBJSTh, BHITOJIHATE BPYYHYIO M Ha KOMITBKOTEPE HECIIOKHBIE AJITOPUTMBI C MCIIOIB30BAHUEM BETBIEHU
M LIMKJIOB JUIsl YIIPABIEHUs UCIIOJHUTEISIMH, TakuMHU Kak Pobot, Uepenaiuka, UepTéxHuk;

* HMCMOJIb30BaTh KOHCTAHThI M TMEPEMEHHBIE PA3IMYHBIX THMOB (YHMCIOBBIX, JOTHYECKHX, CHMBOJIBHBIX), a
TAK/KE COJIEpKAILUe UX BBIPAKEHMS; MCIIOJB30BaTh ONEPAaTOp NPUCBAUBAHKS;

* HCMOJB30BATh MPH pazpaboTke MPOrpaMM JOTHUeCKHe 3HAYCHHS, ONePallii 1 BEIPAKEHUS C HUMHU,

* AHAIM3HPOBATH MPEI0KEHHBIE aIrOPUTMbl, B TOM HHCIIE ONPEACHATh, KAKHE PE3YIbTaThl BO3MOKHbBI TPH
3aJaHHOM MHOJKECTBE UCXO/HBIX 3HAUCHUII;

" CO34aBaTh U OTJIAKUBATH MPOrPAMMBI HA OJHOM H3 s3bIKOB nporpammupoBanus (Python, C++, Ilackans,
Java, C#, lllkonaeHelH Anropurvuuyeckuil S3bIK), pealn3ylOLHE HECIOKHbBIE AIrOPUTMbI 00padoTky
YHCJIOBBIX [AHHBIX C MCIOJIB30BAaHHEM UMKIOB M BETBJICHWI, B TOM 4YHCIC pPEaTH3yHIIIHUE MPOBEPKY
JISJTUMOCTH OJIHOIO II€JIOr0 YMCIa Ha JpYyroe, MpOBEPKY HATYPaJbHOIO YHUCJA HA MPOCTOTY, BhIJAEIEHHS
UUGP U3 HATYPAIBLHOTO YHCIIA.

9 kaace

[IpenMeTHBIE pe3yabTaThl OCBOCHHA 00A3aTENBHOrO MPEAMETHOTO COACpIKAHHA, YCTAHOBICHHOTO JaHHOH
npuUMepHOit paboueii mporpaMMo, 0TpaxarT chOPMHUPOBAHHOCTh Y 00YHAIOIIUXCA YMEHHI:

= pa3buBaTh 3aqaud Ha M0J3aJauM; COCTaBIIAThb, BBIOJHATE BPYYHYH) M Ha KOMIBIOTEpE HECIIOKHbIE
AJITOPUTMBI C HCHOJIBL30BAHHUEM BETBJICHHMH, IMKIOB H BCIIOMOTATC/IBHBIX AITOPUTMOB Ul YIpPaBICHUS
MCIIOJIHUTEISIMH, TakUMH Kak PoboT, Yepenamika, YepTéxHuk;

® COCTaBJSITh M OTIAKHUBATE [IPOrPaMMbl, peaM3ylollHe THUIIOBbIE AITOPUTMbI O0pPabOTKH YMCIIOBBIX
MOCAEA0BATEILHOCTEH WM OJHOMEPHBIX YMCIIOBBIX MAaCCHBOB (MOMCK MAKCUMYMOB, MHHUMYMOB, CYMMBI
WJIM KOJIMHYECTBA 3JIEMEHTOB C 3alaHHBIMHA CBOICTBAMM) HAa OJIHOM M3 s3bIKOB IporpammupoBanus (Python,
C++, Tlackans, Java, C#, llIkonbHbIiH AnroputmMideckuii SI3bik);

® pacKpbIBaTh CMBICA TOHATHH «MOJEIb», «MOIEIUPOBAHHE», ONPEACHATh BHALI MOJENEil; OLEHHBATH
a/IeKBaTHOCTh MOJIETTH MOJIETHPYyeMOMY 0OBEKTY H LEe/sIM MOIeTHPOBAHMUS;

* HCIOIB30BaTh Tpadbl M JEpeBbsl JIS MOJACIUPOBAHUS CHCTEM CETEBOIl M HMepapXHUecKoil CTPYKTYpHI;
HaXO/JUTh KpaTyauiliHii myTs B rpade;

= BbIOMpaTh crocod IMpeACTaB/ICHUsE JJaHHBIX B COOTBETCTBHH C MOCTABICHHOW 3ajaucit (TaOIMIbI, CXEMBbI,
rpaduku, AHarpaMMbl) ¢ KCHOJAL30BAHUEM COOTBETCTBYIOLIMX MPOrPAMMHBIX CPEACTB 00pabOTKH AaHHBIX;

® HCIO0JIB30BATh WIEKTPOHHbIE TabauLbl [l 00pabdoTKH, aHAIN3a U BU3yaIM3allMM YHCIIOBBIX JIAHHBIX, B TOM
YHCIIE ¢ BBIJICJICHHEM JHara3oHa Tabauibl M ynopaaoYMBaHUeM (COPTHPOBKOH) €ro 3J1eMEHTOB;

" C03/aBaTh U NPUMEHSITH B AMEKTPOHHBIX Tabiunax GopMylibl sl PACYETOB € UCIOIL30BAHUEM BCTPOEHHBIX
apumernuecknx ¢GyHKIHit (CyMMHpOBaHHMe M TMOJCYET 3HAYCHUH, OTBEHUAIONIUX 3aJaHHOMY YCIIOBHIO,
cpenHee apudMETHYECKOE, TMOHCK MAaKCHMMaJlbHOTO ¥ MHHHMAIBHOTO 3Ha4YeHHs), abCOMIOTHOIM,
OTHOCHUTEJILHOI, CMEIIaHHOI ajipecalinu;

" UCIOJIBL30BATH IEKTPOHHBIE TAOIMIBI JUIsl YUCICHHOIO MOJC/IMPOBAHMS B IPOCTHIX 3ajayax W3 PasHbIX
MpeAMETHBIX 00sacTei;

" JCMOJB30BaTh COBPEMEHHBIE MHTEPHET-CEPBHUCH (B TOM YHC/I€ KOMMYHHUKALMOHHBIE CEPBUCHI, 00NauHbIE
XpaHU/IMIIA JAHHBIX, OHJAHH-IPOrpaMMbl (TEKCTOBbIE M rpadUyecKue peilakTopsl, cpejibl pa3paboTku)) B



yueOHOM W NMOBCEIHEBHOMN [EATEIbHOCTH,

* NPUBOIMTH NMPHMEPHI UCTIOIB30BAHMSA TeOHH(OPMAIOHHBIX CEPBHCOB, CEPBHCOB rOCYJAPCTBEHHBIX YCIIYT,
oOpazoBarenbHbIX cepBHCOB ceTH MuTepHeT B yueOHOI 1 MOBCEIHEBHOM AESTENLHOCTH;

® WCTONB30BaTh Pa3NTUYHBIC CPEACTBA 3alIUTHl OT BPEJIOHOCHOTO TIPOTPAMMHOTO OOECTIeUeHHUs, 3allUIIaTh
NEepCOHATBHYI0 MH(POPMALNI0 OT HECAHKIMOHHPOBAHHOTO JOCTYNa M €ro MOCTEACTBUI (pasriamieHHs,
[OJIMEHBI, YTPaThl JAaHHBEIX) C YY4ETOM OCHOBHBIX TEXHOJOTHUECKHUX M COLMATBHO-TICUXOIOIHYECKUX
ACMEKTOB UCTOJIB30BAHUSI CceTH VIHTepHET (ceTeBas AHOHMMHOCTB, IH(POBOM Clejl, AyTCHTHYHOCTH
CYOBEKTOB H PECYPCOB, OTIACHOCTh BPEOHOCHOI'0 KOJ1a);

* pacrio3HaBaTh IMONBITKM W NPEAYNpPexaaTh BOBIeYeHHE ce0s M OKPYKAIIHUX B JIECTPYKTHBHBIE U
KPpUMUHATbHBIE GOPMBI CETEBOI aKTUBHOCTH (B TOM uucie kubepOymnuur, Guniunr).

2.1.11. ®U3UKA
[TOSICHUTEJIbHAS 3ATTUCKA

[Ipumepnas pabouasi nporpaMma 1o ¢pusuke Ha yPOBHE OCHOBHOTO 00mIEro odpa3oBaHus COCTABIICHA HA
OCHOBE I0JI0KeHHH ¥ TpeboBaHuii K pe3y/ibTaraM OCcBOeHHMs Ha 0a30BOM YpOBHE OCHOBHOM 0OpaszoBaresbHOMN
MPOrpamMMel, MpeicTapieHHbIX B DepepaibHOM TOCYIapCTBEHHOM 00pa3oBaTENbHOM CTAaHIAPTE OCHOBHOTO
obmero obpaszosauus (PI'OC O0O0), a taxke ¢ yuérom [Ipumeproit nporpammsl Bocnutanus u Konuenuuu
npernofaBaHus yueOnoro npenmera «Pusuka» B oOpa3oBareibHbIX opraHu3amuax Poccuiickoit ®Menepanuu,
peanu3ylonx 0CHOBHbIE 00111e00pa3oBaTenbHbIE MPOrPaMMBbI.

Conepxannie [lporpamMmbel  HampasineHo Ha (OpPMHUpPOBAHHME eCTECTBEHHO-HAYyYHOH TI'PaMOTHOCTH
yUYalluXxcs U OpraHu3alnio u3ydeHus GU3UKKM Ha JesTe/IbHOCTHOH OCHOBE. B Hell yUMTBIBAIOTCS BO3MOMKHOCTH
npeamera B peanusauuv Tpebopanuit I'OC OOO Kk niaHupyeMbIM JIMYHOCTHBIM W METANpeMETHBIM
pesyibTaraM O0yuYeHHUs, a TaKKe MEKIIPEIMETHbIE CBSI3H ©CTECTBEHHO-HAYYHBIX Y4eOHBIX IpEeAMEToB Ha
YPOBHE OCHOBHOTO 00111ero 0OpazoBaHHs.

B mnporpamme onpeaensiorcs OCHOBHBIE 11€JH M3y4eHHMs (U3MKH HA YPOBHE OCHOBHOIO 0OLIEro
oOpa3zoBaHusi, MNNaHUpPYEMble Pe3yIbTATHl OCBOGHHMS Kypca (U3MKU: JTHYHOCTHBIC, METAMPEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YpOBHE).

[IporpamMma ycraHaBIMBaeT pacrpejescHue ydeOHOro Marepuana no rojam oOydeHus (110 Kjiaccam),
MpeUIaracT NPUMEPHYIO MOCIEI0BATEIBHOCTE U3YUECHHSI TeM, OCHOBAHHYIO HA JIOTHKE PA3BUTHUS MPEAMETHOTO
coJepKaHHA U y4€Te BO3PACTHBIX 0COOEHHOCTEH yyaluxcs, a TAKiKe IPUMEPHOE TEMATHYECKOE [JIaHUPOBAaHHE
C yKa3aHHeM KOJIMYeCTBA YaCOB HA H3YYEHHE KaXKJI0H TeMbl M NPHUMEPHON XapakTepHUCTHKON ydeOHOM
AESTENLHOCTH YUALUXCS, PeaTu3yeMon MPH U3Yy4eHHH 3THX TEM.

[Tporpamma Moker ObITH HCIOJB30BaHA YUYMTEISAMH KaK OCHOBA JUls COCTABJIEHHMs CBOMX pabouux
nporpamm. [lpu paspabotke paboueil mporpaMMbl B TEMAaTHYECKOM TUIAHMPOBAHHM JOJKHBI OBITH YUTEHBI
BO3MOYKHOCTH MCIMOJIBL30BAHUA HNEKTPOHHBIX (1IM(BPOBHIX) 00OPA30BATENBHBIX PECYPCOB, SBISIOMIUXCS yueOHO-
METOHYCCKUMH MaTepualaMi (MYJIbTHMEIHITHBIC MPOrpaMMbl, JJICKTPOHHbIC Y4eOHMKH M 3aJadHHUKH,
JNEKTpOHHbIE OuOIMOTEKH, BUPTYyalbHbIE 1a0OpaTOPUM, MTPOBLIE MPOTrpPamMMbl, KOIJIEKIUM HUPPOBBIX
00pa3oBaTeNIbHBIX PECYpPCOB), pealu3yrIIUX AuaakTHdeckre Bo3MmoxkHocTH HMKT, copepikaHHe KOTOPBIX
COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pazoBaHuu.

[Ipumepnasi pabouast nmporpaMMa He CKOBBIBAET TBOPYECKYIO MHHULMATUBY YUMTENEH M NpejocTaBiser
BO3MOKHOCTH JUISl PeaIH3alMy Pa3siIuYHBIX METOMUECKUX M0JIX0/I0B K MPenojaBaHuio (PU3NKH MPpH YCIOBHH
cOXpaHeHHs 00A3aTeNbHOM YacTH CojIepKaHusa Kypca.

OBILLAA XAPAKTEPUCTHUKA YYEBHOI'O [TPEJAMETA «®HU3UKA»

Kype dusukn — cucremoo0bpa3ylomuii Uisi eCTeCTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB, MOCKOIbKY
(pu3MHecKne 3aKOHBI JIEKAT B OCHOBE MPOIECCOR U ABICHUH, N3ydaeMbIX XUMHeH, OHomoruel, acTpoOHOMUEH U
pu3uueckoit reorpadueii. duzuka — 3TO NpeAMET, KOTOPBI HE TOJNLKO BHOCHT OCHOBHOH BKIan B
€CTeCTBEHHO-HAYIHYI0 KapTHHY MHUPa, HO U TPeoCTaBseT Haubolee scHbIe 00pa3isl MPUMEHEHHS HAYYHOTO
METO/1a IO3HaHMA, T. €. crnocola nojydyeHus JJ0CTOBEPHBIX 3HaHui 0 Mupe. Hakonen, ¢puzuka — 310 mpeamer,
KOTOPBIH Hapsay ¢ APYTHMH €CTECTBCHHO-HAYYHBIMU MPEAMETAMHU JIOJDKCH JaTh IIKOJBHUKAM MPEICTaBICHHE
00 yBiIeKaTeaLHOCTH HAYYHOTO UCCIE0BAHUS H PAIOCTH CAMOCTOSATENLHOIO OTKPBITHS HOBOTO 3HAHMSL.

Opana w3 riuasHBIX 3aja4 (pu3Muyeckoro oOpa3oBaHUsA B CTPYKType o0miero oOpa3oBaHHA COCTOMT B
(opMupOBaHUN €CTECTBEHHO-HAYYHOH TPaMOTHOCTH M MHTEPECa K HAYKE Y OCHOBHOM MacChl 00y4arommxcs,
KOTOpbIE B AanbHeieM OyayT 3aHaThl B caMbIX pa3zHooOpasubix cdepax aesteasbHoctd. Ho He mMenee BaxHOMH
3a7aueii ABIAETCS BBISBICHUC U MOATOTOBKA TAJTAHTIHBBIX MOJIOABIX JIIO/CH i MPOJOILKEHUS 00pa30BaHus H
mansHeHInel npodeccnoHambHON NEATENFHOCTH B 00/1aCTH €CTECTBEHHO-HAYYHBIX MCCIEIOBAHHMH W CO3TaHUU
HOBBIX TexHoJorui. COoriiacHo MPUHITOMY B MEXKJIYHApPOJHOM cooOlecTBe ompeseneHuto, «EcrectBenHo-



Hay4Has [PAMOTHOCTH - 3TO CHOCOOHOCTH YesloBeKa 3aHMMaTh AKTHUBHYIO IPAXKIAHCKYIO [MO3ULUIO [0
0o0nIecTBEHHO 3HA4YUMBIM BOMPOCaM, CBA3AHHBIM C €CTECTBEHHBIMH HAayKaMH, M €r0 TOTOBHOCTh
MHTEPECOBATHLCS ECTECTBEHHO-HAYUHBIMH HaesMu. HayuHo rpamoTHBIA 4€lOBEK CTPEMMTCS y4yacTBOBATh B
apryMEHTUPOBAHHOM OOCYXKIeHUH MpoOneM, OTHOCSIIMXCS K ECTECTBEHHBIM HAYKaM M TEXHOIOTHSM, YTO
TpeOyeT OT HEero CleAYIONIHX KOMIETEHTHOCTEH:

—HAay4YHO OOBACHATH SBJICHMS,

—OILICHUBATh ¥ TOHUMATh OCOOCHHOCTH HAYYHOTO HCCIENOBAHUS, —MHTEPHPETHPOBATh AAaHHBIC U
MCII0JIB30BATh HAYYHBIE JI0KA3aTEIbCTBA /UIA 10JYy4YEHUs BBIBOJIOB.»

M3yuenne ¢u3ukn CrocoOHO BHECTH pellarliMii BkIajg B (OPMHPOBAHHE €CTECTBEHHO-HAYYHOIM
IPaMOTHOCTH 00YHAIOIIHXCSL.

HEJN U3YYHEHHUSA YUYEBHOI'O ITPEAMETA «®U3UKA»

Llenn wm3yuyenus GpuU3MKM HA YpPOBHE OCHOBHOTO obOmiero o6pasoBanus omnperneneHsl B KoHuenuun
npenoaaBaHus ydebHoro npeamera «Duszukay B oOpasoBarenbHbIX opranusammsx Poccuiickoit @enepariuu,
pealiM3ylONIMX OCHOBHbIE 001Ie00pa3oBaTelbHbIE MNPOrpaMMbl, YTBEpxKIAEHHON peumieHuem Komnerun
MunucrepcTBa npocseinieHus Poccuiickoit @enepannu, mpoTokoa oT 3 aexadps 2019 r. No I[TK-48H.

Llenn usyueHus: QPU3NKU:

—npHoOpeTeHe MHTEpeca M CTPEeMJICHUA 00ydaroluxcs K HAay4HOMY H3YYCHHIO MPHUPO/bI, Pa3BUTHE HX
MHTEIEKTYalbHBIX U TBOPYECKHX CITOCOOHOCTEIH;

—pa3BUTHE IPEJICTABIEHUH 0 HAYYHOM METOJIe MO3HAHUS U (JOPMHUPOBAHHE HCCIIEIOBATEIIBCKOTO OTHOIIEHUS
K OKPY/KalOIIMM ABICHUAM;

—bopMupoBaHHe HAYYHOIO MHPOBO33PEHUS KaK pe3yjibTaTta HM3Y4YEeHHMs OCHOB CTPOEHHS MaTepud |
(hyHIaMeHTaIbHBIX 3aKOHOB (PU3UKH;

—(hopMupoBaHHUE TIPEICTABICHUI O poin (U3HKH IS Pa3sBUTHA JAPYTMX ECTECTBEHHBIX HAYK, TEXHUKH H
TEXHOJIOTHIA;

—pa3BUTHE MpeAcTaBiIeHU 0 BO3MOKHBIX chepax Oyayiiel nmpodeccnoHansHON| AesTeNnbHOCTH, CBSI3aHHOH C
(pM3MKOH, NOArOTOBKA K jJalibHeHeMy 00y4eHHIO B 3TOM HallpaBJICHUH.

HocTuxkenne 3TUX 1elleil Ha YpOBHE OCHOBHOT0 obuiero odpasoBanis 00eCHEUYHBACTCA PEIIEHUEM ClIEYIOMINX
3ajiay:

—IpHOOpeTeHHe 3HAHUH O JAMCKPETHOM CTPOSHHMH BEILECTBA, 0 MEXaHMYECKHMX, TEIUIOBBIX, IEKTPHUYECKHX,
MAarHUTHBIX U KBAHTOBBIX ABJICHUSAX;

—inpuobpereHne yMeHHIl ONMMCLIBATL M OOBACHATH (PU3MUECKHME SIBICHMUS C MCIOIbL30BAHUEM MOITYyYEHHBIX
3HAHHWIA;

——OCBOEHHME METOOB PEHICHUS TMPOCTEHINNX PacuETHBIX 3a71a4 C HCMOJIb30BAHHEM (HU3HYECKUX MOJIEIEH,
TBOPYECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a/1a4;

—pa3BUTHEC YMEHMH HaOMIOAAaTh NPHPOAHBIC fABJACHUS W BBHINOJIHATH OMBITHL, JIA0OpaTOpHBEIC PadOTBI M
IKCIMEPHUMEHTAIIbHBIC HCCII0BAHUS C UCIOJIb30BAHMEM H3MEPHUTENbHBIX IIPHOOPOB;

—ocBoeHue npuémoB paborsl ¢ MHQOpManMeld (U3MYECKOro COJCPXKaHWs, BKIKOUYas HHPOPMALHKIO O
COBPEMEHHBIX JIOCTIKECHUAX (PU3MKH; aHAJIN3 U KPUTHYECKOE OLICHUBaHNE MH(OPMALINHN;

—3HAKOMCTBO ¢O cepamu npodeccMoHaIbHOH NesTeNbHOCTH, CBA3AHHBIMU C (DPM3MKOI, U COBPEMEHHBIMH
TEeXHOJIOTHSIMHU, OCHOBAHHBIMH HA TOCTHXKEHUSX (PU3HUecKOil HAyKH.

MECTO YYEBHOI'O INPEAMETA «®U3UKA» B YVYHEEHOM ITJIAHE

B cootBerctBun ¢ @I'OC OOO ¢u3smka sBisiercs o0sA3aTENbHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO
obmero obpaszoBanus. JlanHas nporpaMma mpeaycMaTpuBaeT ulydenue Gu3nku Ha 6a30BOM ypoBHE B 00BnEME
238 4 3a TpH roja oOyueHrs 1o 2 4 B Hejenmo B 7 1 8 Kiaccax u 1o 3 4 B Hezleno B 9 kiacce. B remarndeckom
IUIAHMPOBAHMY I 7 M 8 KJIAacCOB MPE/INJIaracTcsi Pe3epB BPEMECHH, KOTOPBIH YUUTENb MOXKCT HUCIOJIB30BaTh
110 CBOEMY YCMOTPEHHIO, a B 9 Kilacce — MOBTOPUTEILHO-000011at0MI MO1YIIb.

COEPXKAHHME YYEBHOI'O ITPEMETA «®U3UKA»

7 kaace
Pazen 1. @u3uKa u €€ poJib B NO3HAHUH OKPY:RAOIEr0 MUpa
®uznka — Hayka o npupome. fBienus mpupoast (MC1). ®dusmdeckue sSBICHHA: MEXaHHYECKHE,

TETIJIOBBIC, FEKTPUYECKUE, MATHUTHBIE, CBETOBEIC, 3BYKOBEIE.

@uznyeckre BenmuuHbl. W3mepenue ¢usuueckux BeanuuH. Dusmyeckue npubopsl. [lorpeumHocts
u3Mepenuil. MextyHapo/iHas cucTeMa eIMHHIL.

Kax ¢usuxa u agpyrue ecrecTBeHHBIE HAYKH W3y4aloT mpupoay. EcrecTBeHHO-HAYUHBII METO]] MO3HAHUS:
HaOJo/leHHne, MOCTAaHOBKA HAYYHOIO BONPOCA, BLIIBHKEHHE THUIOTE3, FKCHEPHUMEHT M0 NPOBEPKE TUIOTE3,



oObsicHeHue HabmogaeMoro sBiieHus. Onucanne GU3HYECKHUX SBICHUI C MOMOIIBIO MOJIEIIEH.
Hemoncmpauuu
Mexannueckue, TeMa0Bbie, 3IEKTPUUECKUE, MATHUTHBIE, CBETOBbIE ABICHUS.
2. du3uvecKkre MPHOOPH H MPOLIEYPa MPSIMBIX H3MEPEHHH aHAIOTOBBIM U HH(PPOBBIM TPHGOPOM.
Jadopamopusie padomor u onvimoi
OmnpeieneHne eHbI JETCHUS KBl H3MEPUTEIEHOTO TIPHOOpa.

1.

2. U3mepenue paccTosHU.

3. Usmepenne 00bEMa KHIIKOCTH U TBEPJIOIO TENA.

4. OmpejiesieHHE Pa3MEPOB MAJIBIX TEJL.

5. Msmepenune TemMnepaTypsbl IpH NOMOIIH KHIKOCTHOTO TEPMOMETPA U AATYHKA TEMIIEPATYPBL.

6. IlpoBenenne wcciae0BaHuA 10 NPOBEPKE THMOTE3bl: JAIBHOCTL MOJETa IapHKa, [MYIEHHOrO

rOpU30HTAIBHO, TeM Gosbiiie, ueM Ooblie BhICOTA ITyCKa.

Pa3nen 2. IlepronayajibHbIe CBeIeHHS 0 CTPOSHHM BelllecTBA

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, UX pa3mepbl. OMbIThI, JA0Ka3bIBarOUIUE AHCKPETHOE
CTPOEHHUE BEIIECTRA.

Jpwxenue vactuil BemecTsa. CBA3b CKOPOCTH JIBUKEHHs YacCTHI ¢ TemiepaTypoi. bpoyHosckoe
nerkenue, nuddysusa. BaanmoneiicTBue YacTHIL BEIIECTBA: MPUTHKCHHE U OTTATIKHBAHHE.

ArperaTHble COCTOSIHMS BEILECTBA: CTPOEHHE ra3oB, KUAKOCTEH M TBEPABIX (KPUCTATIUYECKUX) TEIL.
B3anMOCBsI3b MeX /1y CBOHCTBAMH BelLIECTB B PAa3HbIX arperaTHbIX COCTOSHUSX U X aTOMHO-MOJIEK YIS PHBIM
crpoerneM. OcoOEHHOCTH arperaTHbIX COCTOSHHIA BOJIBI.

Hemoncmpanuu

1. Habmionenne OGpoyHOBCKOTO JIBHIKEHUSI.

2. Hadmonenne nuddysnn.

3. Habnronenue sBieHHi, 00OBICHAIOMMXCSA MTPUTKCHUEM HIM OTTAJIKWBAHMEM YacTHIl BEIIECTBA.

Jabopamopnsvie pabomet u onvimaot

I. Ouenka auamerpa aTromMa METOJ0M PAIoB (¢ HcnoJb3oBaHueM (Gotorpaduit).

2. OnsITHI 10 HAOIKOACHUIO TEIJIOBOI0 PACIIUPEHUs Ta30B.

3. OneIThbl 110 OOHAPYKEHUIO TEHCTBUS CUIT MOJIEKYISIPHOIO IPUTSIKEHUS.

Pazpnen 3. /IBuikenHe H B3aHMO/IeHCTBHE Tell

Mexanuueckoe aBmwkenue. PapBHomepHoe u HepaBHOMepHoe nBmwkeHne. Ckopocts. CpemHsisi CKOPOCTh
MpH HEPABHOMEPHOM ABMKEHUH. Pacyér myTu 1 BpeMeHU JIBUKECHHSL.

SBnenne wHepuuu. 3akoH uHepuuu. B3ammoselicTBHe Ten Kak MNpHYMHA HM3MEHEHHS CKOPOCTH
ABmKeHHs Tel. Macca kak Mepa uHepTHOCTH Tena. [lnoTHocTh BemecTBa. CBsA3b MIOTHOCTH C KOJTHYECTBOM
MOJIeKY]l B eJMHULe 00bEMa BelllecTBa.

Cuna kak xapakTepucTHKA B3aumopelicTeus Tesl. Cuna ynpyroctd H 3akoH ['yka. M3mepeHue cHIBI €
MOMOIBIO JIMHAMOMeTpa. fBjieHue Tarorenus U cuna tsokectd. Cuna TsokecTH Ha Apyrux maderax (MC).
Bec tena. HesecomocTs. CliokeHHe CHJl, HAMPABICHHBIX 110 0J1HO# npsiMoii. PaBHoteiicTByromas cui. Cuna
Tpenus. TpeHue CkobKeHnsa U TpeHune nokos. Tpenue B npupoje u Texuuke (MC).

Hemoncmpanuu

1. HabGmonenne MexaHU4eCcKoro JIBUKEHHUS Tena.
H3mepenue cKOpocTH NPsIMOJTHHEHHOTO IBHKEHUS.
Habnionenne aBiacHUS HHEPIIHH.
Habnrogenue usMeHeHs CKOPOCTH TIPH B3aUMO/ICHCTBHH Tell.
CpaBHeHHe Macc 1o B3aUMOJICHCTBHIO TeJI.
. CrnoskeHue cull, HaMpaBJICHHBIX 110 OJHOH MPAMOI.

ﬂaﬁopamopuue padomsl u onsimbl

OrnpejienieHne CKOPOCTH PABHOMEPHOT'O JBHIKEHUS (ILAPHKA B XMJIKOCTH, MOJIC/IH 3JIEKTPHUYECKOrO

aBTOMDGHM H T. IL).

2. Onpenenenue cpejiHeit CKOPOCTH CKOJbKEeHHUs OpyCcKa I apUKa 110 HAKIOHHOM MI0CKOCTH.
3. Ompeaernenune MIOTHOCTH TBEPIOTO Tea.

4. OTnbITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh pacTsikeHus (aedopManim) NpyKHUHBI OT TIPHIIOKEHHOH
CUITBL.

5. OnbiThl, ASMOHCTPUPYIOIIHE 3aBHCHMOCTbH CHJbI TPEHHS CKOJBXKCHHS OT CHJIbI JaBJICHUSA H
XapaxkTepa CONpUKacatoLUXCs MOBEPXHOCTEH.

Pazpen 4. JlaBiieHne TBEPABIX TeJl, :KHAKOCTEH H ra3oB

Hasnenne. CnocoOsl yMeHbllleHHs 1 yBesnnueHus jasienus. Jlapnenue raza. 3aBUCHMOCTb JaBIeHUS

R



raza or o0béma, remneparypsl. [lepesaya nasieHus TBEPABIMM TeJlAMH, JKUJIKOCTAMU M ra3amu. 3aKoH
[Tackams. [THeBMaTnyeckue ManidHbL. 3aBUCUMOCTH JaBICHHS KHUAKOCTH OT TyOMHBL. ['MIpocTaTMdecKuii
napajokc. Coobmaioniecs cocy/ibl. I'uapaBinueckue MexaHu3Mbl.

Atmocdepa 3emnu u atmocdepHoe mapneHue. [IpUuuHBI CYIIECTBOBAHMS BO3AYIIHONW 00OIOYKH
3emimn. Onwit Toppuuern. U3mepenne atMocdepHoOro maBieHus. 3aBUCMMOCTb aTMOC(EPHOTO IaBICHUSA
OT BBICOTHI Ha/1 ypoBHeM Mops. [Ipubopsr st u3mepeHus arMocepHOTo JIaBJICHUSI.

JlelicTBue KUAKOCTH M Traza Ha MOTPY:KEHHOE B HUX Tejo. BriTankuparomias (apxumenoBa) cHIIa.
3akon Apxumena. [lnasanue Ten. Bozayxonnasanue.

Hemoncmpayuu
3aBMCUMOCTD JIABJICHHS Ia3a OT TeMIepaTyphbl.

[Tepenaya naBreHUs KUIAKOCTHIO H ra3oM.
Coobmaroinecs cocybl.

['unpasnuueckuil rpecc.

[TposiBneHue AeiicTBUS aTMOC(HEPHOTO TaBICHUS.

6. 3aBUCHMOCTb BBITAJIKMBAIOUICH CHIBI OT 00BEMA MOrpy)KEHHOH 4YacTH Tejla M IUIOTHOCTH
HKHJIKOCTH.

7. PaBeHCTBO BBITAJIKHBAIOWICH CHIIbI BECY BRITECHEHHOM KHJIKOCTH.

8. YcnoBue rmnuaBaHus TeNl: IUIaBaHWE MM MOTPYKEHUE Tel B 3aBUCUMOCTM OT COOTHOIIEHHS
TUIOTHOCTEH Tesa U JKUKOCTH.

Jabopamopusie padomeot u onvimaot

1. MccnenoBanme 3aBUCHMOCTH Beca Teja B BojIe OT 00bEMa MorpyKEHHOM B JKUJIKOCTb YACTH TeJla.

2. OnpeneneHue BHITAIKHBAIONICH CUJTBL, ICHCTBYIONIEH HA TEJO, MOTPYKEHHOE B KHIKOCTb.

3. IlpoBepka HE3aBHCHMOCTH BBITAJIKUBAIONICH CHJIbI, AEHCTBYIOMIEH HA TEJIO B JKHAKOCTH, OT MacChl
Tena.

4. OneIThl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTH BBITAIKUBAIONICH CHIBL, OEHCTBYIOLIEH Ha Telo B
AKHUJIKOCTH, OT 00bEMA NOrPYKEHHOHN B XKHUIKOCTh YaCTH Telld U OT IJIOTHOCTH KH/IKOCTH.

5. Koncrpyupoanue  apeoMmeTpa MIM  KOHCTPYMPOBAHHME  JIOJAKM M onpejeieHue  eé
Ipy30110{bEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTh. DHEpPIrus

Mexannveckas padbota. MOLTHOCTb.

[lpocTele MexaHus3mbl: pblyar, OnoK, HakIOHHAs MAOCKOCThb. llpaBuino paBHOBecHs pblyara.
[Ipumenenne npaBuia paBHOBeCHA pbluara K 00Ky. «3omoToe mpaBuio» mexanuku. KIIJ npocteix
MexaHu3MOoB. [IpocTeie MeXxaHU3MBbI B OBITY M TEXHHKE.

Mexanuueckas sHeprus. KuHermueckas um noreHuuanbHas sHeprus. IlpeBpaiienue ojaHOro BHja
MEXaHHYCCKOU JHEPrUuH B APYroH. 3aKOH COXPAHCHUA YHCPrHH B MCXaHHKE.

Hemoncmpanuu

1. TIpuMepsl IPOCTBIX MEXAHU3MOB.

Jabopamopubie padomut u onvimbl

I. Onpenenenue paboOThl CHIIBI TPEHHMsE NPH PABHOMEPHOM JIBMIKEHHM Teja IO TOPU30HTAJIBHOM
MOBEPXHOCTH.

2. HMccnenoBanue ycioBHH paBHOBECHS pblvara.

3. U3smepenue KI1J] HaknOHHOMN NIOCKOCTH.

4. M3yuenue 3aKoHa COXpaHEHUSI MEXAaHUYECKOH dHEPTUH.

th = L o —

8 kuace

Pazgea 6. Tem1oBbie IBJIeHUA

OCHOBHbI€ MOJIOKEHHUS MOJICKYJISPHO-KMHETUYECKON TeOpuu CTpoeHHs Beulectsa. Macca U pa3mepsl
aTOMOB M MONeKy/l1. ONbIThl, TOJATBEPKIAIONIME OCHOBHBIE TMOJOKEHHS MOJEKY/IIPHO-KHHETHUYECKOM
TEOPHH.

Mogenu TBEPAOTO, JKHUIKOTO U ra3000pa3HoOro coctosinuii Bemectsa. Kpucrannuueckue u amopubie
tena. OObjICHEHHE CBOWMCTB Ta3oB, JKHAKOCTEH W TBEPABIX TeJl HAa OCHOBE MOJOKEHHH MOIEKYISPHO-
KHHeTH4eckoil Teopun. CMaunBaHUe U KalMJUISIPHBIC sBIIeHUS. TemoBoe paciiupeHue U cxxarue.

Temmneparypa. CBsizb TEMIIEPATYPBI CO CKOPOCTHIO TEIJIOBOIO JAIBUKEHUS YaCTHIL.

Buyrpentsis sneprus. CrnocoObl M3MEHEHHs BHYTPEHHEH HEpruu: Terionepejada U COBEpIICHHE
paboTel. Bubl TerUIonepenavn: TEMJ0NPOBOAHOCTb, KOHBEKIIHS, U3TyUEHHE.

Konuuectso Terutorsl. YjenbHas TEIUIOEMKOCTh BellecTBa. TeroobMeH M TEIUIOBOE paBHOBECHE.



VpasHenue tenosoro GanaHca.

[InaBnenne W OTBepACBAaHHME KPHUCTAUIMYECKMX BEIIECTB. YJElNbHAasd TEIUIOTA MJIaBICHUA.
[TapoobpaszoBanune u konpencauus. HMcnapenune (MC). Kunenue. YiaenbHas Tennota napooOpa3zoBaHus.
3aBHCHMOCTh TeMIepaTyphbl KHTIeHHs 0T atMochepHoro aaBneHus. BnaxkHocTh BO3ayXa.

DHeprus Tonnuea. Y aejbHas TermIoTa CropaHus.

[MpuHummner padortel TeryioBeiX Jjpurarencii. KIIJI temmororo jasuratens. TennoBele JBUTATEIH U
3amMTa okpyxKatomei cpeast (MC).

3aKoH cOXpaHEeHMs M IIPEBpalleH s FHEPIUU B TEILIOBBIX npoueccax (MC).

Hemoncmpayuu
1.  Habmonenue 6poyHOBCKOIO JABUKEHUS.
2. Habmonenue muddysuu.
3. Habmonenue sBreHMit cMaunBaHUs W KaMWILISPHBIX SBIECHUIL.
4. Habmonenue TEII0BOr0 PaCIuPeHUs TEIL.
5. HM3meHenue naBneHHs raza npH W3MEHEHUHU 00bEMa U HarpeBaHUHU WIIH OXJIA/KACHUH.
6. IlpaBuaa u3MEpeHHs TEMIIEPATYPBL.
7. Buasl Terionepeayn.
8. OxnaaeHue MpH COBEPLICHUH padOTEHI.
9. Harpesanue npu coBepiieHur paboThl BHEITHUMHM CHUITAMH.
10. CpaBHeHHE TEMIOEMKOCTEH PA3TMUHBIX BEIECTB.
11. Habmoaenue kunenwus.
12. HabmojieHue nocTosHCTBA TEMIEPaTyphbl IIPH IMJIaBJICHUN.
13. Mojenu TeIIoBbIX JBUTATEIICH.
Jabopamopnvie pabomst u onvimut
OnbITE 10 0OHAPYKEHUIO ICHCTBHUSA CHJI MOJIEKYJISIPHOTO TIPUTSKCHHUS.
OnBITE 0 BBIPALIUBAHUIO KPUCTAIJIOB MOBAPEHHON COJIM WUJIH caxapa.
OnbIThl 10 HAOIIOACHHUIO TEMJIOBOIO PacIIMPEHHS Ia30B, KHUIAKOCTEH N TBEPABIX TEJl.
OrnpesenieHne JaBiIeHUs BO3AyXa B OAJJIOHE WINTPULLA.
OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTL JIaBJIEHHS BO3jayXa OT ero oObéma M HarpeBaHus WIH
OXJIaICHHA.
6. TIpoBepka runoTe3bl THHEHHOH 3aBUCUMOCTH JUTHHBI CTOJIOMKA JKUIKOCTH B TEPMOMETPHYECKOI TPyOKe OT
TEMIEPATYPHI.
7. HaOnrogenne M3MEHEHHMS BHYTPCHHEH SHEPrHHM Tella B pe3ynbTaTe TEIUIONepenadyd U padoTbl BHEIIHHX
CHUIL.
8. MHccnenoBaHue sBIEHHUs TEIIO0OMEHA IPH CMEIUBAHUH XOJIO0AHOH U ropsiueif BOJIbI.
9.  OmnpegesieHHe KOJIUYECTBA TEIUIOTHI, NOIYYCHHOTO BOJON INPH TEMNI000OMEHE C HAarpeThiM METALIHYCCKHM
HHAJTHHIPOM.
10. Onpezenenne yae/IbHOM TEIIOEMKOCTH BELIECTBRA.
11, Uccaenopanue npouecca ucnapeHms.
12. OnpeaeneHue OTHOCHTEILHOH BJIAKHOCTH BO3/1yXa.
13. Onpeaenenue yaenbHOH TEMIOTH MIABJIEHNUS TbIA.

Pazjgen 7. DaeKkTpHYecKHe H MATHUTHBIC AABJICHHS

Onextpu3auus Teia. J[pa poaa 3MEKTpUYECKUX 3apsAnoB. BzawmojelcTBHE 3apsuKCHHBIX Tel. 3akoH
Kynona (3aBHCHMMOCTH CHIIBbI B3aUMOJICHCTBHS 3apSi’KEHHBIX Tell OT BEJIWYHHBI 3aps/IOB U PACCTOSHUS MEXKIY
TEJIAMH ).

Onekrpuieckoe noJsie. Hanpsx€HHOCTD 31eKTpUYEcKOTo 1o, [TpuHIMI cyneprno3Himy JeKTPHICCKUX
1oJiei (Ha Ka4eCTBEHHOM YpPOBHeE).

Hocurenn amekTpuyeckux 3apsaoB. ODlieMEHTapHbli  iekrpudecknii  3apsi.  CrpoeHuwe artoma.
[TpOBOHUKY U AMANIEKTPUKH. 3aKOH COXPAHEHUs ISKTPHIECKOT0 3apsa/a.

DNIeKTPUYECKUil TOK. YCIIOBUS CYIIECTBOBAHMS EKTPUYECKOro Toka. MCTOYHMKM MOCTOSHHOTO TOKA.
JlelicTBHS IEKTPUUYECKOTO TOKA (TEIUIOBOE, XMMUYECKOE, MAarHUTHOE). DIEKTPHYECKHI TOK B JKUIKOCTSX H
rasax.

Onektpuyeckas uenb. Cuna Toka. Dnekrpuyeckoe HanpsikeHue. CONpOTHBIEGHHE IPOBOJHHKA.
YaensHoe conportuBieHre Beuectsa. 3akon Owma juis ywacrka uenu. [locienoparenshHoe u napanienbHoe
COE/IMHEHHNE NPOBOJAHHUKOB.

Pabota M MOUIHOCTH JAEKTpUYECKOro Toka. 3akoH Jkoyns— Jlenuna. DnekTpudyeckue UENnH
norpeduresnu MeKTpuYecKkoit aneprun B ObiTy. KopoTkoe 3ambikanue.
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[TocrostnHble MaruuThl. B3aumoeicTBHe MOCTOSIHHBIX MarHMTOB. MarnutHoe noje. MarhurHoe rose
Jemuin W ero 3HaveHwe s ku3Hu Ha 3emune. OnwiT Dpcerega. MarHuTHOE MOJEe IMEKTPUHECKOTO TOKA.
[Ippumenenue INEKTPOMArHUTOB B TeXHUKE. JledcTBHE MarHMTHOIO 10/ HA MPOBOJAHUK € TOKOM.
DneKTpoABHTATENb MOCTOAHHOTO Toka. Mcrmonb3oBanue >neKTpoABUTaTeNnel B TEXHUYECKHUX YCTPOUCTBAX U HA
TpaHCIOPTE.

Oneitel @apazes. SBneHue sMeKTpoMarHUTHOM MHAyKUMH. IlpaBuio Jlenua. Dnekrporeneparop.
CnocoObl nony4eHUs INEKTPUHUCCKOM SHEPTUU. DICKTPOCTAHIINN Ha BO30OHOBIIACMBIX HCTOYHHKAX SHCPIHH.

Hemoncmpayuu
. DuekTpusanus Tel.
JBa pona aneKTpUHecKuX 3apsaa0B U B3aUMO/ICHCTBUE 3aPSHKEHHBIX TEIL.
YerpolceTBo M AEHCTBHE EKTPOCKONA.
DAEKTPOCTATHUECKAS MHITYKIIHSL.
3aKOH COXPAHEHUS MEKTPUUECKUX 3aAPSA0B.
[IpoBOIHUKH M TUINEKTPUKH.
MopenupoBaHue CUIOBBIX JTHHUI NIEKTPAUECKOTO MOJIS.
M cTOYHUKH MOCTOSIHHOTO TOKA.
9.  JleHicTBHA 3NEKTPHYECKOTO TOKA.
10. DIEKTPUYECKUH TOK B KHMJIKOCTH.
I1. T'a3oBslif pasps.
12.  HM3MepeHune cuibl TOKa aMnepMETPOM.
13.  H3mepenue 3MeKTPHUYECKOro HaIPsKEHUS BOIbTMETPOM.
14. PeocTaT ¥ Mara3zuH CONPOTHUBIIEHUH.
15. BsaumopgcicTBuE NOCTOAHHBIX MArHHTOB.
16. MojenupoBaHue HEBO3MOKHOCTH Pa3Ie/ICHUs [TOJIKOCOB MarHUTa.
17. MopenupoBaHue MarHUTHBIX MOJEH NOCTOSHHBIX MArHUTOB.
18.  OmneiT Dpcrena.
19. MaraurHoe 1oJje ToKa. JIeKTPOMarHur.
20. JleiicTBHE MAarHUTHOIO T10JIsl HA TPOBOHUK C TOKOM.
21.  DAEKTPOJBHUIraTE b MOCTOAHHOIO TOKA.
22. HccnenoBanue siBAECHUA dNEKTPOMArHUTHON MHIYKIHH.
23. OnwiTel Dapanes.
24. 3aBHCHMMOCTD HANpPaBICHUA HHAYKIIHOHHOTO TOKA OT YCIIOBHH €TI0 BO3HUKHOBCHHUSL.
25. DIEKTPOTeHEepaTop MOCTOSHHOTO TOKA.
Jlabopamopnvie pabomel u onvimol
OneITel N0 HAOIIOACHHIO NICKTPU3ALUH TENl HHAYKLIHCH U [IPHA CONPHKOCHOBCHHUH.
HccenenoBanue JIeHCTBUA JIEKTPUYECKOTO 1101 HA IIPOBOAHUKH H JMIEKTPHKH.
Cb6opka u npoBepka paboThI EKTPHUECKOH LICIH TOCTOSHHOTO TOKa.
M3mepenue u peryampoBaHue CUIlbl TOKA.
H3mepenne 1 peryinupoBanue HarpsKeHusl.
Wccnenopanue 3aBUCHMOCTH CHJbl TOKA, MAYILIETO YE€pe3 pe3ucTop, OT CONPOTHBIEHHS pPe3ucropa H
HaIPsAKEHUA HA PE3UCTOPE.
7. OmNbITBl, JEMOHCTPUPYIOIIHE 3aBHCHMOCTb UIEKTPHYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro JIHHBI,
MJ101AN TONEPEeYHOro CeYeHHsa U MaTepuana.
8. IIposepka npaBuia cI0KEHUS HANPAKESHHUH TPH TOCIEI0BATEIIBHOM COSAMHEHHH JIBYX PE3HCTOPOB.
9. IlpoBepka npasuiia jjisi CHIIbI TOKA IIPH NApaUICIbHOM COCAMHCHUH PE3HCTOPOB.
10. Omnpeaenctue padoThbl MNEKTPUUECKOTO TOKA, WIYILIEro Yyepes3 pe3ucTop.
1 Oupeneneﬂue MOLLIHOCTH 3JICKTPUYECKOI0 TOKA, BbIJIEJISIEMON HA pesucrope.
12. HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, MIIYIIIETO YEPE3 JIAMIIOUKY, OT HANPHKEeHUs Ha HEell.
13. Onpeaenenne KI1/] narpesarens.
14. WccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS MMOCTOSHHBIX MArHUTOB.
15. W3yueHHe MarHUTHOTO TIOJIS IOCTOSTHHBIX MAarHUTOB PU WX 00BETMHEHHH U pa3/e/ICHHH.
16. Uccnenoranue JEHCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYHO CTPEJIKY.
17. OnbIThl, AEMOHCTPUPYIOLIHE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBHS KATYLIKA C TOKOM M MarHuTa OT CHIIbI
TOKa W HaNpaBJICHUS TOKA B KaTYLIKeE.
18. W3ydenue N€HCTBUSA MarHUTHOTO MOJIA HA TPOBOJAHUK C TOKOM.
19. Koucrpyuposanue u uzyyeHue paboThbl eKTPOBUTaTE s,
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20. Usmepenue KI1J1 anexkrpoasuraTesibHON yCTaHOBKMU.

OnbITE IO UCCIIEA0BAHUIO ABJICHUA IEKTPOMArHUTHON MHIYKIIMU: UCCIIE/IOBAHHE U3MEHEHMI 3HAYeHUs 1
HanpasBaeHus UHAYKIIMOHHOIO TOKA.

9 knace

Paznen 8. Mexanuueckne siBJeHHS

MexaHuueckoe aukeHue. MarepuanbHas touka. Cucrema orcuéra. OTHOCHUTEIIBHOCTE MEXaHHUYECKOTO
ABwKeHus. PaBHoMepHoe mpsMonuHeliHoe apuwkeHue. HepaBHnoMepHoe npamonuHeiiHoe apmxeHue. Cpeansas
H MI'HOBEHHAs CKOPOCTH TeJIa IPH HEPABHOMEPHOM JIBH/KEHHH.

YckopeHue. PasHoycKkopeHHOE npsMosinHeiiHoe aBukenune. CeoboiHoe najenue. OnelThl [anumnes.

PaBnomepnoe amkenue no okpyxkunoctu. [lepuon u wacrora obpamenus. Jiuneiinas u yrinosas cKOpoCTH.
LlenTpocTpeMHTENBHOE YCKOPEHHE.

[Tepeeorii 3akon Herotona. Bropoii 3akon Herotona. Tpemnit 3akon Herotona. [lpuHnmun cynepno3uinuu
cuim.

Cuna ynpyroctu. 3akon ['yka. Cuna TpeHus: cuila TPEHHA CKOJIbKEHHA, CHIIA TPEHUSA MOKOsA, IPYTHE BH/IbI
TPEHUSL.

Cuna THXKECTH M 3aKOH BCEMMPHOIO TATOTEHHS. YCKOpeHue cBOOOJIHOro najeHus. JIBuxkeHue ruiaHer
Bokpyr Connua (MC). [1epBas kocmudeckas ckopocTb. HeBecoMoCTh M neperpys3ku.

PasHoBecue MarepuanbHOi TOUKK. ADCOMIOTHO TBEPAOE Teno. PaBHoBECHE TBEPAOro TENA € 3aKperIEHHON
och10 BpauieHust. MomenT cuitel. LlenTp TsokecTH.

Umnynec tena. W3smenenwe umnynbca. MMmnynbe cunbl. 3akoH coxpaHeHus wummynabca. PeakTtuBHoe
nemxenue (MC).

Mexanunueckast pabota u MoniHocTh. Pabora cui TskecTH, ynpyroctH, TpeHus. CBs3b dHepriuu U paboThI.
[loTenumanenas HSHEprus Tenaa, MOAHATOTO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHuuwanbhnas sHeprus cikatou
npyxuHbl. KuHernueckas sHeprus. Teopema 0 KMHETUYECKOW SHEPruM. 3aKOH COXPAHECHHS MEXaHUYECKOM
SHEPrHH.

Hdemoncmpanyuu
HabmoieHHe MEXaHMYeCKoro ABUKEHNS Tela OTHOCHTENBHO Pa3HBIX TeJl OTCUETA.
CpaBHeHue nyTei U TpaeKTOpHil JIBUKEHHNS OJTHOTO U TOrO e Tella OTHOCUTEILHO Pa3HbIX Tell OTCUETA.
M3mepeHne CKopoCTH M YCKOPEHHS IPAMOIHHEHHOTO JIBUKEHHS.
HccnenoBanne npu3HaKOB paBHOYCKOPEHHOTO JABH/KCHMS.
Habnionenue ABuKeHHsl T€a 10 OKPYKHOCTH.
Habmionenne MexaHHYECKMX ABICGHHH, MPOHUCXONANIMX B cHcTeme oTcuéra «Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBMIKEHHH OTHOCHTEIBHO KabuHeTa (hu3uku.
7. 3aBUCUMOCTbH YCKOPEHHS Tella OT MACChl TeJla U JeHCTBYIOIIEH HAa HEro CUIIbL.
8. HabmioaeHue paBeHCTBA CUJI IPH B3aUMOICHCTBHHU TEIL.
9. HM3menenue Beca Tea MPH YCKOPEHHOM JIBHIKEHUH.
10. Ilepenaya umITysibca Npu B3aUMOJIEHCTBHH TEll.
11. IIpeobpaszoBanus sHEPrum Npu B3aUMOACHCTBUM TeJl.
12. CoxpaHeHue UMITYJIbCa IPH HEYIPYTIOM B3aUMOICHCTBHH.
13. CoxpaHeHHe UMITybca MPH abCONIOTHO YIPYTOM B3aUMOICHCTBHUM.
14, HaOmroenue peakTHBHOTO IBUKEHUA.
15. CoxpaHeHHE MEXaHHYECKOH IHEPrHH NpU CBOOOIHOM NaAeHHUN.
16. CoxpaHeHue MEeXaHHYECKOM YHepruu Npu JABHKEHUH Tella Mo AelCTBUEM NPYKUHBI.
Jabopamopnvie pabomer u onvimul
KoHcTpyupoBaHHe TpakTa /sl pa3roHa U JaJIbHCHIIIEr0 paBHOMEPHOTO JBUKCHHS [IAPUKA UITH TEJICHKKH.
Onpenenenue cpe/iHeit CKOPOCTH CKOJbKEeHUsl OpycKa HWIIH JBIOKEHHS LIAPHKA 110 HAKIIOHHOM MJI0CKOCTH.
Ornpesenienne yecKopeHust TeJia pU paBHOYCKOPEHHOM JIBUAKEHHH 110 HAKIIOHHOM TIJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH TYTM OT BPEMEHHM TIpM PABHOYCKOPEHHOM JIBKEHMH 03 HayaabHOH
CKOPOCTH.
5. TIpoBepka rumoTessl: €Ciii MPH PABHOYCKOPEHHOM JBWAKCHUH 0€3 HAYaIbHONH CKOPOCTH MYTH OTHOCSTCS
KaK psiJl HEYETHBIX YHCEIl, TO COOTBETCTBYIOIINE NPOMEKYTKH BPEMEHH OIHHAKOBBI.
Wccnenopanue 3aBUCHMOCTH CHIIBI TPEHUSE CKOJIBKEHUSL OT CUITBI HOPMAJIBHOT'O JTaBIICHUSI.
Onpenenenne kodhpuumueHTa TPEHMs CKOJIBKEHHS.
Onpenenenne KECTKOCTH MPY/KHUHBI.
Omnpenenenne pabOThl CHITBI TPEHUS IPH PABHOMEPHOM JBIKEHHH TEIA M0 TOPU30HTANBHOI MOBEPXHOCTH.
0. Ormpeaenenne paboTbl CHIIBI YIIPYIOCTH MPU NOJALEME Ipy3a € HCHOJB30BAHUEM HEMOJABUKHOIO U
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M0JIBUKHOI0 OJIOKOB.

11. H3yuenue 3aKoHa cCOXpaHEHUs IHEPTHH.

Paznen 9. Mexanuueckue KoJie0aHUS W BOJIHBI

KonebarensHoe apwkeHue. OCHOBHbIE XapPAKTEPHCTHKH KONeOaHWIA: MepHO, WacToTa, AMIIHUTY/A.
MaremaTtiieckuii ¥ npy:KMHHBIN MasTHUKH. [IpeBpanienue sHepruu npu kKonedaTenbHOM IBHKEHUH.

3atyxaromue kojiebanus. BeiHyk/1eHHbIe KoacOanunst. Pe3onHanc.,

Mexannueckue BonHbl. CBoiicTBa MexaHuueckux BoiH. llpogonbHbie u monepeuHwle BonHBL JlnmuHa
BOJIHBI MU CKOPOCTh €€ pacipocTpaHenus. MexaHudecKre BOJIHbI B TBEPIOM Tene, celcmudeckue BostHbl (MC).

3ByK. [’ poMKOCTb 3ByKa M BeicOTa TOHA. OTpaxeHue 3Byka. H(pa3Byk U yIbTpa3ByK.
Hemoncmpayuu

Habmonenune konebanuii Ten noj AeHCTBHEM CHIIbI TSKECTH M CHIIBI YIIPYTOCTH.

B

2.  HabGmionenne xonebanmii rpy3a Ha HUTH U Ha MIPYKHHE.

3. Habmonenne BbIHYKIEHHBIX KOI€OaHMI M pe30HaHCA.

4. PacmpocTpaHeHHE NPOJIONBHBIX U MOTICPEYHBIX BOJIH (Ha MOJICIIH).
5. HabmopaeHue 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

6. AKYCTHYECKHI pE30HaHC.

Jlabopamopuuie pabomur u onvimul
Onpenenenne 4acToThl U Meproia Koaedanuii MaTeMaTuYecKoro MasTHHKA.

1

2. OmpejeneHne 4acTOThl M NEPHOJIA KOJIeDaHUI MPYKMHHOIO MasiTHUKA.

3. Hccnenosanue 3aBUCHMOCTH TIEPHO/IA KOTeOaHUH MOABEIIEHHOTO K HUTH TPy3a OT [UTHHBI HUTH.

4. Hccnenopanue 3aBUCUMOCTH Tieprojia KoneOaHui NpyKHHHOTO MAasiTHUKA OT MAacChl rpy3a.

5. IIpomepka HE3aBUCHMMOCTH MepHo/ia KojebaHHii rpy3a, MO/ABEIIEHHOT0 K HUTH, OT MAacChl rpy3a.

6. OnbITEL, IEMOHCTPUPYIOUIHE 3aBHCHMOCTD MEPHOIA KoaeOaHuil NpyKHHHOTO MasTHAKA OT Macchl Tpy3a u

KECTKOCTH TIPYKHUHBI.

7. W3mepenue yckOpeHHs CBOOOIHOTO MaCHHS.

Paspen 10. DaeKTPOMarHuTHOE T0JIe H )JIEKTPOMAarHHTHbIE BOJTHbI

DNEKTPOMarHUTHOE 10JIe. JICKTPOMarHuTHeIC BOJHBL (CBoiicTBa 3neKTpoMarHUTHBIX BoJH. [llkana
HIEKTPOMArHUTHBIX BOJIH. MCIOIb30BaHKE 3IIEKTPOMArHUTHBIX BOJIH JUISl COTOBOH CBA3H.

DuieKTpoMaruuTHas npupoja ceera. Ckopocts ceera. BosiHoBbIe cBOlicTBa CBETA.

Hemoncmpayuu

1. CpoiicTBa 21EKTPOMArHUTHBIX BOJIH.

2. BoaHoBsie CBOlCTBA CBETA.

Jabopamopusie padomuvt u onvimol

1. U3yueHue cBOHCTB 3JeKTPOMArHUTHBIX BOJIH C TOMOIIBK MOOHIIBHOTO TeliepoHa.

Paspen 11. CeeroBble siBieHust

Jlysesas mopnenn csera. Mcrounmnku csera. [Ipsimosmneiinoe pacrpocrpanenue csera. 3armenus ConHua
Jlynsl. Orpaxkenue csera. [1nockoe 3epkaiio. 3aKOH OTpaKeHHs CBETa.

[Ipenomuenne cpera. 3akon npenomieHus csera. IlonHoe BHyTpennee oTpaxkenue cBera. McnonbzoBanue
IOJIHOTO BHYTPEHHEI'0 OTPAKEHUA B ONTHYECKMX CBETOBO1aX.

Jlunza. Xona nyueii B nun3e. OnTuueckas cuctema dotoanmnapara, mukpockomna u teneckona (MC). I'na3 kak
ONTHYECKasA CUCTEMA. bIIM30pYKOCTh H JaIbHO30PKOCTD.,

Pa3znoxenne Oenoro ceera B cnekrp. OnbiTel HeroToHa. CrioskeHne cnekTpaibHBIX HBETOB. Jlucnepcus ceeTa.

Hemoncmpayuu

[TpsamonmHeiiHOe pacnipocTpaHeHHe CBeTa.

OtpaxeHue cBeTa.

[Tonyuenue n300paxeHuit B JIOCKOM, BOTHYTOM U BBIITYKIOM 3epKaliax.

ITpenomnenue cera.

OnTuyeckuii CBETOBOI,

Xoj nyueil B cobupatonieii nuHze.

Xop nyuei B pacceHBaloIleH JHH3e.

[Momyuenne u300paskeHHi C MOMOIIBIO JTHH3.

ITpunuun aeiictus (oroanmnapara, MUKPOCKONA U TEIECKOIIA.

10. Mogaens riasa.

11. Pasnoxenue Oenoro ceera B CIEKTP.

12. TTomy4enune 6€10T0 CBETA NPU CJIOKEHUH CBETA PA3HBIX 1IBETOB.

Jabopamopusie pabomut u onsinibt
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HcceneioBanue 3aBUCUMOCTH YIJ1a OTPakKEHUsi CBETOBOIO Jlyya OT yIia rnajeHus.

M3yueHne XapakTepucTHK H300pakeHus MpPeaMeTa B IJIOCKOM 3epKajie.

HccnenoBanue 3aBUCUMOCTH YTiia MPEIOMIEHUsI CBETOBOIO Jy4a OT yIJla MajeHusi Ha TPaHMIIe «BO3TYX—
CTEKIION.

[Tonyuenne n300paskeHHH ¢ TOMOIIIBIO COOMPAIOLIECH JTHH3HI.

Omnpenenenne (POKYCHOTO PACCTOSHUS U ONTUYECKON CHIIBI COOMpAIOLIEii JIH3EL

OMnbITEI MO Pa310KEeHUI0 OEIOTO CBETA B CIEKTP.

OnbIThl 110 BOCIPHATHIO I[BETA IPEAMETOB IPH X HAOIIOAEHUH Yepes3 LIBETOBbIE (DUIILTPBI.

Pa3zjnen 12. KpantoBble siBJIeHHSA
Onwitel Pesepdopna u nnanerapuas moaens atoma. Mogens aroma bopa. Menyckanue ¥ norioiieHue cBera

atomoM. KBanTsl. JIuneiuarsie CiekTpsl.

PagmoaktuBHOCTh. Anba-, Oera- u ramma-uznyuenus. Ctpoenue aroMHoro sapa. Hykionnas Mopensb

aTOMHOTO AIpa. H3oTomnsl.

Pa,E[HDaI{THBHHC [MpeBpalICHHA. HBPHO,H rnoaypacnaaa aroOMHBIX AICP.
HHGPHBIC PCAaKIMH. 3aKoHBI COXPAHCHHA 3apAOOoBOro M MacCoOBOI'0 YHMCCEIL. 3H€pl"HH CBA3H ATOMHEBIX SAICD.

Cas13b Maccsl W 3Hepruu. Peakuuu cunTesa v jenenus sjaep. Merounuku sneprum Comnuua u 38é311 (MC).
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CrnexTpbl M3JIy4eHUS U MOTJIONICHHS.

CrnexTpbl pa3iauYHBIX Fa30B.

CrniexTp Boji0po/a.

Habniogenue Tpekos B kamMepe BuibcoHa.

PaboTta cuéTunKa MOHU3UPYIOIINX U3TYHCHH.

Perucrpanus uziydeHus MPUPOIHBIX MHHEPAJIOB U IIPOIYKTOB.

J}'aﬁapamopnme pabomut u onvimut
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Habnroaenue crniomHeiX U JIMHEHYAThIX CIIEKTPOB H3JIy4YeHHS.
HccrieioBanne TPeKOB: H3MEPEHHE 3HEPTUH YaCTHIIBI IO TOPMO3HOMY IyTH (110 (hoTorpadusim).
M3mepenne pajHoakTUBHOTO (poHa.

[MoBTOpUTEALHO-0000IAIOIIHIT MOTY/Ib
[TopTOpuTENEHO-0000MAONIMH MOIY/Ib MPEIHA3HAYEH Ui CUCTEMAaTH3allMd B 0000meHHs NpeIMEeTHOTO

COJZIEpP/KaHMs U OMBITA JeATENLHOCTH, NPHOOPETEHHOIO NPH M3YYEHHH BCEro Kypca (GM3MKH, a TakKe Uis
noarotoBku K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMeHy Mo (H3MKe 11 0OYHarOIMXCs, BEIOPABIINX 3TOT
y4eOHBII TIPEeIMET.

l_[pH H3YUEHHH [JaHHOTO MOJAYJS peaIu3yroTCs] H CHCTEMATH3HPYHOTCHA BH/IBI JACATEIIBHOCTH, Ha OCHOBC

KOTOPBIX 00ECIEYMBACTCA JOCTHKCHHC INPEAMETHBIX M MCTaNpPEAMCTHBIX IJIAHMPYEMBIX pPE3yJIbTAaTOB
0Oy4eHus, POPMHUPYETCs €CTECTBEHHO-HAYYHash IPAMOTHOCTL: OCBOCHHE HAYYHBIX METOJIOB MCCIIEI0BaHHS
SBJIICHUI TIPUPO/LI M TEXHMKH, OBIIAJICHHE YMEHHSIMH OOBACHATH (PM3MUECKHE SIBJICHMS, TPUMEHss
MOJYYCHHBIE 3HAHHA, PELIATh 33J1a41, B TOM YMC/I€ KAYECTBEHHBIE U IKCIIEPUMEHTATILHBIE,

[IpuHuunuansHo AeATENBHOCTHBIH XapakTep JaHHOIO pasjena peajn3yercs 3a CHéT TOro, 4To y4aliuecs

BBITIOJTHSAIOT 3a7]aHusl, B KOTOPBIX MM TIPEIIaraeTes:

Ha OCHOBE TOJIYYE€HHBIX 3HAHUN PAcliO3HABATh U HAYYHO OOBACHATH (PU3NYECKHUE SIBJICHUS B OKPYKAIOLIEH
NPUPOJIE ¥ TIOBCEIHEBHOM KHU3HM;

HCIOIL30BATh HAYUHBIE METObI MCCIe0BaHus (PM3UICCKUX SIBICHUI, B TOM HHCIE AJiS NPOBEPKHU MUMOTEe3
Y TIOJTY4EHHS TEOPETHYECKHX BBIBOJIOB;

OOBSICHATh Hay4HbIC OCHOBBI HanOoJiee BaKHBIX JOCTHIKCHHH COBPEMEHHBIX TEXHOJIOTHHA, Hanpumep,
MPAKTHYECKOI0 HMCIOJB30BAHUS PA3/IMYHBIX MCTOYHMKOB JHEPrMM HA OCHOBE 3aKOHA [PEeBpalleHMs U
COXpaHEHHsl BCEX M3BECTHBIX BUIOB SHEPIUH.

Kaxknas u3 TéeM JaHHOTO pasaciaa BKIHYACT JKCICPUMCHTAIIBHOC HCCICI0OBAHUEC 06061ua101uer0 Xapaxkrepa.

Pa3zzen 3aBepuiaercs npopeeHieM JAHarHOCTUHYECKON U OLIEHOYHO1 paboThl 32 Kype OCHOBHOM HIKOJIbI.

[INTTAHUPYEMBIE PE3VJIbTATHI OCBOEHUA YYEBHOT' O ITPEAMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHI
N3yuenne yuebuoro npeamera «Dusuka» Ha YpPOBHE OCHOBHOro o0miero o0pasoBaHus [1OJHKHO

o0ecrieunBaTh JIOCTHKEHHE CICAYIOLIMX JIMYHOCTHBIX, METAaNpeJMETHbIX M HpPeAMETHbIX 00pa3oBaTe/IbHbIX
pe3yJabTATOB.

JIMUHOCTHBIE PE3VYJIBTATbI



[MaTpuoTnyeckoe BocnuTanmne:

—TPOSABJICHHE HHTEPECa K HCTOPHH U COBPEMEHHOMY COCTOSHHIO POCCHHCKOH (DH3N4ECKOit HAYKH;

—1I€HHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-PUUKOB.

['pamranckoe u AYXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

—TOTOBHOCTh K AKTHBHOMY YYacTHIO B 0OCYKIeHHHM OOIIECTBEHHO 3HAYMMBIX M JTHYECKUX NpobieM,
CBSI3aHHEIX C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUH (PU3UKH;

—0CO3HAHUE BAXKHOCTU MOPANBHO-ITHYECKUX MPHHIIUIORB B AEITEIBHOCTH YUEHOTO.

JCcTeTHYECKOe BOCIIHTAHME:

—BOCIPUATHE SCTETHYECKMX KadecTB (PU3MUECKOH Hayku: €€ rapMOHHYHOrO IIOCTPOEHHMsS, CTPOroCTH,
TOYHOCTH, TAKOHUYHOCTH.

Hennocmu HayuHo20 NO3HAHUA:

—O0CO3HAHHUE [IEHHOCTH (PU3NYECKOH HAYKM Kak MOMIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI PA3BUTHS
TEXHOJIOTMH, BaJKHENIIEH COCTABIISIIONIEH KYIbTYPHI;

—pa3BUTHE HAYYHOMH JIH0003HATEIbHOCTH, HHTEPECA K UCCIIEI0BATEIBCKOH JEATEIbHOCTH.

Dopmuposanue Kyabmypsl 300P06bs U IMOUUOHATLHO20 D1A2ONOYUUA:

—OCO3HaHNE LEHHOCTH 0e30macHoOro o0pasza SKU3HH B COBPEMEHHOM TEXHOJIOIMYECKOM MHpPE, Ba)KHOCTH
npaBui  0€30MacHOrO MOBEACHUSA Ha TPAHCIOPTE, Ha J0porax, C 3ICKTPUYECKHM U TEIUIOBBIM
000pyI0BaHUEM B AOMAITHUX YCIOBHSIX;

—c(opMHPOBAHHOCTL HaBblKa pedruexkcuH, NpPH3HAHHE CBOEro IpaBa HAa OWMOKY M TAKOro ke Ipasa Yy
JIPYTOTO 4El0BEKa.

Tpyoosoe socnumanue:

—aKTHBHOE Yy4YaCTHE B pEIIeHHHM TMpaKTHYeCKHX 3ajJad (B paMKaX CeMbH, IIKOJbL, TrOpojaa, Kpas)
TEXHOJIOTMYECKOH M COLMAIBHOM HAMPABICHHOCTH, TPEOYIOMINX B TOM YHCIE U (PU3HUECKUX 3HAHHIA;

—HMHTEPEC K MPAKTUICCKOMY M3YYCHHIO TPODECCH, CBA3aHHBIX C (PU3HKOM.

Ixonocuueckoe ocnumanue:

—OpHEHTaLUA Ha NPUMEHEHHEe (PM3MYECKUX 3HAHMH JUIs pPelleHMs 3aja4 B 00J1acTH OKpYXatolleld cpebl,
MJIaHUPOBAHUS TOCTYIIKOB M OLIEHKHM MX BO3MOXHBIX MTOCIEACTBUIT 111 OKPYXKAIOLIEH Cpejibl;

—O0CO3HaHHe r106anLHOro Xapakrepa KoJI0rHYecKUX mpodieM U myTeit uxX pereHus.

Aodanmayua 00y4aouezoca K UsMEHAIOWUMCA YCAOGUAM COUUATLHOI U HPUPOOHOU CPeobl:

—noTpeOHOCTE  BO  B3aMMOJICHCTBHM TPHU  BBIMONHEHWM HCCIENOBAHUI M TPOEKTOB  (PU3HYECKON
HAIPaBIEHHOCTH, OTKPLITOCTH OMBITY U 3HAHUSM JAPYTHX;

—IIOBBIIICHHE YPOBHA CBOEH KOMIETEHTHOCTH YEPE3 MPAKTHYECKYHO ACATCIbHOCTD;

—noTpeOHOCTh B (DOPMUPOBAHUN HOBBIX 3HAHWI, B TOM 4HclIe (OPMYIUPOBATE UIAECH, MOHATHSA, TUTOTE3BI O
(u3rueckux 0ObEKTax U ABJICHUAX;

—O0CO3HaHUE Je(UIIUTOB COOCTBCHHBIX 3HAHUI H KOMIICTCHTHOCTEH B 00/1acTH (PU3UKH;

—IIJIAHMPOBAHUE CBOEI'O Pa3BUTHS B IPHOOPETEHUH HOBBIX (PU3MYECKMX 3HAHMIA;

—CTpeMJIeHHEe aHAJIN3UPOBATh U BbISBISATE B3aUMOCBS3M MPUPO/ILI, 00IIECTBA H SKOHOMHKH, B TOM YHCIIE C
UCTIOJb30BaHueM QU3MYECKUX 3HAHMIA;

—OLEHKa CBOMX JEHCTBUH ¢ Y4YETOM BIMSHHA Ha OKPYXKAIOUIYIO CPEILy, BO3MOMKHBIX TIJOOAJIbHBIX
MOCJIEACTBHII.

METAIIPEAMETHBIE PE3VJIbTATHI
YHuBepcaibHbie M03HABATE/IbHBIE JeHCTBHSA

baszogvie nocuueckue oeilicmeusn:

—BBISIBIIATE U XapaKTePH30BaTh CYIICCTBEHHBIE NIPU3HAKH 00BEKTOB (SBJICHUH);

—YCTaHaBJ/IHBATh CYILIECTBCHHBIH NMPU3HAK KJIacCH(UKaLMH, OCHOBaHHS /i1l 0000NICHUS M CPABHCHU;

—BBISIBJIATE 3aKOHOMEPHOCTH M IMPOTHBOPEUHUsi B paccMarpuBaembix (axkrax, JaHHbIX W HAOIIOJEHUsIX,
OTHOCALIMXCS K (DU3MUECKUM SBIICHUSIM;

—BBISABIIATH PUYUHHO-CIEICTBEHHbIE CBA3M MPU MU3YHEHHHM (PU3NUECKHX SABICHHH W MPOIIECCOB; JIENaTh
BBIBOJIbl € MCIOJB30BAHMEM JEAYKTUBHBIX M MHJIYKTMBHBIX YMO3AK/IIOUEHHUH, BBIJBUIATL THUIOTE3BI O
B3aUMOCBS35IX (PM3UUECKUX BEIMYNH;

——CaMOCTOATENBHO BBIOMPATh Croco0 penieHus y4ueOHO#H (u3ndeckoil 3anaum (CpaBHEHHE HECKOIBKHX
BApUAHTOB pelieHus, BbIOOP Hanboiee Mo X0,/ HUIEro ¢ YYETOM CaMOCTOSTEIILHO BhIICJICHHBIX KPUTEPUEB).

bazoebte uccnedosameiibekie 0elicmens:

—MCIOJIb30BaTh BOINPOCHI KAK MCCIIE0BATE/IbCKAH MHCTPYMEHT 1O3HAHUSA;

—TIPOBOJIUTH [0 CAMOCTOSITENLHO COCTaBJIEHHOMY TJIAHY OTIBIT, HECJIOKHBIN (DU3MUECKU IKCIEPUMEHT,
HebobIoe HeeeoBanne GU3NYECKOro SBICHUS



—OLEHUBATH HA TPUMEHUMOCTb U JI0CTOBEPHOCTh HH(POPMALIHIO, MOJYYEHHYIO B X0/I¢ MCCISI0BaAHMUs HITH
IKCHEPHMEHTA;

—caMocTosTenbLHo GopMynupoBaTh 00001EHNSs U BLIBOJIBI [0 pe3yjbTaTaM NpoBeAEHHOro HabmatoneHus,
OTIBITA, UCCIIEIOBAHUS;

—TPOTHO3UPOBATh BO3MOKHOE [aJbHEiIIee pa3BUTHE (U3HYECKHX TPOIECCOB, a TaKKe BbIJABHIaTh
MPENOI0KEHNS 00 HX Pa3BUTHH B HOBBIX YCIOBUAX M KOHTEKCTaX.

Paboma ¢ ungpopmayuei:

—IIPUMEHATH PA3JIMYHBIE METO/Ibl, MHCTPYMEHTBI M 3alpocChl IPH MOHCKE M 0TOOpe HHPOpPMALMHM WK
JAAHHBIX C YUETOM IPeUIOKEHHOH yueOHOH (pu3ndeckoil 3a1a4u;

—aHATM3UPOBATb, CHCTEMATU3UPOBATL M MHTEPHPETUPOBATL UHPOPMALMIO PA3IUYHBLIX BUIOB M (opm
MPEACTABICHUSA;

—CaMOCTOSITENTLHO BBIOMpaTh ONTHMaNbHYIO GopMmy mpejcTaBieHHs MHPOPMAIMKM W WILTIOCTPUPOBATDH
pelaeMbie 3a1a4i HECIOKHBIMH CXeMaMH, JUarpaMMaMu, HHOH rpaduioi u uX KOMOUHALHUSMH.

YHuusepcajibhble KOMMYHHKATHBHbBIE 1eHCTBHA

OQowenue:

—B X0jie 00CYK/JeHHs Y4eOHOro marepHasna, pe3ylbTaTtoB 1abopaTopHbIX paboT M NMPOEKTOB 3a/1aBaTh
BOMPOCHI MO CYIIECTBY 00CykJaeMOW TeMbl WM BBICKAa3bIBaTh WJCH, HAllCICHHBIC HA pPCIICHHE 3a/avyd H
nojuiepkanue GaroxenareabHOCTH OOLIEH NS ;

—COIIOCTABIISATH CBOM CYXKJICHHS C CYXKICHUSAMH JPYIHX YUaCTHHKOB JHAIOra, 0OHApYKUBAThH pasjinune u
CXOACTBO MO3HIIHHN;

—BBIPAXXATh CBOIO TOUKY 3PEHHUS B YCTHBIX H ITUCbMEHHBIX TEKCTaX;

—myONUYHO TPEJCTaBISATh  PE3ylbTaThl  BHINOJHEHHOTO (PU3MUEecKoro onbiTa  (IKCIEpPHMEHTa,
HCCIeIOBaHus, POEKTA).

Coemecmuasn desamenvnocne (CompyoRuuecmeo):

—TOHUMATh U HCMOJB30BaTh MPEUMYIeCTBAa KOMAHIHON W WHAMBHAYaNIbHOH paboThl MpH peuieHuH
KOHKPETHOH (PU3H4YecKoil npodiemsl;

—MOPUHUMAaTh LEJIM COBMECTHOH JEATENbHOCTH, OPraHH30BBIBaTh JEHCTBUS 10 €€ JAOCTHIKEHHUIO:
pacnpe/ensTh POir, 00CYKIaTh MPOLECCH U Pe3y/IbTaThl COBMECTHOH paboThl; 00001aTh MHEHHS HECKOJIBKUX
JIIOJIEi;

—BBIMOJIHATH CBOIO 4acTh PabOThI, JOCTUTAs KAa4e€CTBEHHOTO pE3yJabTaTa 10 CBOEMY HAIpaBICHUIO M
KOOPAMHHUPYS CBOM JCHCTBUS C APYTUMH HJIEHAMH KOMaH/IbI;

—OICHUBATE KA4YeCTBO CBOEr0 BKIaja B OOmMMH NPOAYKT 1O KPUTEPHSM, CAMOCTOSATEIBHO
c(hopMyITHPOBAHHBIM YHACTHUKAMY B3aHMO/ICHCTBHS.

YHuBepcajibHble peryjsiriBHbie 1eficTBus

Camoopeanusayusn:

—BBISBJIATh NMPOOJIEMbl B JKM3HEHHBIX M Y4€OHBIX CHTYyalMsX, TPEOYIOIMX Uil peleHus (PU3HYECKUX
3HAHUH;

—OPHUEHTHPOBATLCS B PA3IMYHBIX MOAX0AaX NPUHATHA PELIEHUH (MHIMBHIYAIbHOE, MPUHATHE PELlICHUs B
IpYIIE, IPUHATAE PELICHUI TPYIIOi);

——CaMOCTOSTEILHO COCTaBISATh AJTOPUTM pereHus: (U3MuUecKoil 3amauu WM [aHa HCCIeNOBaHUS C
Y4ETOM HMMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh IpeJlaraeMble BApUAHTHI
pElIeHHH;

——J1enath BrIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PElICHHUE.

Camoxonmpoin (peghnexcusn):

—JlaBaTh aJeKBATHYIO OLCHKY CUTYAIlMU W [IPE/IaraTh MiaH e€ u3MeHEHHS;

—OOBICHATL MPUYHUHBI JOCTHKEHHS! (HEJIOCTHIKEHMS) pe3y/bTaTOB JIeATeJIbHOCTH, JaBaTh OLEHKY
MPHOOPETEHHOMY OIBITY;

—BHOCHUTH KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJIHEHUS (PU3MHYECKOTO MCCIIEI0BAHUSA
MIIH TIPOEKTa) Ha OCHOBE HOBBLIX OOCTOSTENBLCTB, W3MEHUBIIMXCS CHUTYalMil, YCTAHOBIEHHBIX OIIHOOK,
BOBHMKIIIUX TPYIHOCTCH; —OILCHUBATh COOTBETCTBUE PE3YIbTATA LIETH H YCIOBUSIM.

ImouuonanbHbIll HHMETICKMN:

—CTaBHUTh ce0s1 Ha MECTO JPYroro 4ejloBeka B XOJ¢ CIOopa WM JUCKYCCHM HAa HAy4HYIO TeMYy, IOHUMATh
MOTHBBI, HAMEPEHHS U JIOIUKY JPYTOro.

IHpunsmue ceba u Opyzux: npusHaBaTh CBOE NpaBo Ha OUIMOKY Npu pelieHur (PU3NYECKHX 3aj1a4 Win B
YTBEPIKACHUSIX HA HAYYHBIE TEMBI M TAKOE XKE MPABO IPYroro.



IMPEAMETHBIE PE3VJIbTATHI

7 kaacc

[Ipenmernbie pe3yiabTaThl Ha 0a30BOM YPOBHE JOJUKHBI OTpaXarh CHOPMHPOBAHHOCTH Yy 00ydaroUMXCH
YMEHUH:

—HCIMONB30BaTh TOHATHA: (PU3HYECKNE W XHMHYECKWE SBJIEHWA; HaONIONEHHE, DSKCIIEPUMEHT, MOJIEIb,
TUIOTE3a; CAUHULIBI (PU3NUYECKUX BEIIMYMH; aTOM, MOJIEKY/la, arperaTHble COCTOsIHUs BeulecTa (TBEpJoeE,
JKUJKOE, Ta3000pa3HOC); MCEXaHHYCCKOE MABHJKCHHEC (PaBHOMEpPHOE, HECPaBHOMEpHOE, MNPAMONHHEHHOE),
TPAaeKkTopHsA, PpaBHOJAEHCTBYIOmas  cui, jedopmauusa  (ynpyras, [ulacTHyeckas), HEBECOMOCTb,
cooOuraroLuecs cocy/ibl;

—paznuuatsk ABngeHus (audys3us; TEroBoe JBHKEHHE YACTHL, BELIECTBA; PAaBHOMEPHOE JIBUKEHHE;
HEpPaBHOMEPHOE JIBMIKEHHWE; WHEPIHsA; B3aHMOJICHCTBHE Tel; paBHOBECHE TBEP/BIX TEI € 3aKpenjaéHHOM
OCBIO BpallleHUs; Nepeaada NaBieHust TBEPABIMH TeIaMH, KHIKOCTAMU U ra3aMH; aTMOC(EepHOe TaBIICHHE;
MJIaBaHME TEJ; MPEBPANICHU MEXaHHYECKOH SHEPriH) MO OMHCAHHIO MX XapaKTEPHBIX CBOHCTB U HA OCHOBE
OMBITOB, ICMOHCTPHPYIOIINX JaHHOC (PU3HIECKOE ABICHHUE;

—pAacro3HaBaTh MPOSBICHUE M3YYCHHBIX (HU3IUUCCKUX SBICHHII B OKPYXKAalOUIEM MHpE, B TOM 4YHCIE
(pU3nUYeCKHe SIBICHUS B IPUPOJIE: MPUMEPHI JIBUKEHUS C Pa3IMUYHBIMU CKOPOCTSMH B JKHUBOM M HEXKHBOIL
NpUpoJic; ACHCTBUC CHIBI TPCHHA B MPHPOAC W TCXHHUKE; BIMSHHUE aTMOC(EPHOTO JAABICHUS Ha KHUBOM
OpraHu3M; IUIaBaHWE pbIO; pelyard B TENE YENOBEKAa; MPU 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3aj1ady B
yueOHYI0, BBIJIEIISITE CYIIECTBEHHBIE CBOMCTBA/IIPU3HAKH (PU3HUECKUX SIBJICHMUIT;

—OIHCHIBATh M3YYEHHBIE CBOHCTBA TN M (DM3HYECKHE SBJICHHA, UCTIONB3Yd (HU3MUYECKHE BENMUUMHBI (Macca,
00BEM, IUIOTHOCTL BEILECTBA, BPEMS, MyTh, CKOPOCTh, CPE/IHAA CKOPOCTh, CUIIA YIIPYTOCTH, CHJIA TSKECTH,
BEC TeJla, CHJla TPEHHs, AaBlIeHHE (TBEPAOrO Tena, JKUIKOCTH, Ta3a), BHITANKUBAIONAA CHIA, MEXAaHHUYECKas
paboTa, MOLIHOCTb, TUIEHO CHIIBI, MOMEHT CHIIbI, KOX(DOHIHMEHT NOME3HOTO [AEHCTBHA MEXaHH3MOB,
KUHETHYCCKass W TOTCHIMAIBHAS SHEPrus); NPH ONHCAHWHM TPABUIBHO TPAKTOBAaTh (DM3MHMECKHH CMBICI
UCTONB3YEMBIX BEMMYHH, WX O003HAUYEeHHS M eIHHHUIBI (PU3MUECKUX BEJIUYMH, HAXOAUTH (OPMYIIEI,
CBA3BIBAOIIME JAHHYIO (DH3HYECKYIO0 BEJHYMHY € APYIMMH BEJIWYHHAMH, CTPOUTHL rpadukn H3yYEHHBIX
3aBUCUMOCTEH (PU3HUECKUX BEITHYMH;

—XapaKkTepu30BaTh CBOICTBA TeJ, (PU3MUECKUE SABIEHHUS W IIPOLECCHI, MCIOJIB3Ys TPABUIIA CIIOXKEHHUS CHII
(Bnoss ojtHOH mpsmoii), 3akon ['yka, saxon [lackans, 3akon Apxumeja, NpaBuwiIo PaBHOBECHs pblyara
(Omoka), «3070TO€ MPaBHIIO» MEXAHMKH, 3aKOH COXPAaHEHMS MEXaHM4YECKO#l SHEPrHH; MPH ITOM [aBaTh
CIIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aMMCHIBATHL €10 MATEMATHYECKOE BhIPAJKEHHE;

—O0OBACHATL (HU3UYCCKHE ABICHHA, MPOLECCH M CBOWCTBA Tel, B TOM YHCIE H B KOHTEKCTE CHUTyaUWil
NPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYHHHO-CICACTBEHHBIE CBS3H, CTPOUTH OOBACHEHHE
u3 1—2 Joruueckux MIaroB ¢ Onopoi Ha |—2 M3yYEHHBIX CBOMCTBA (PM3MYECKHUX SIBICHHH, (PU3MUECKUX
3aKOHa WJIH 3aKOHOMCPHOCTH;

—pemarb pacuéTHble 3a1a4u B 1—2 JelicTBHs, UCIONIBb3Ys 3aKOHbI M (OPMYIbI, CBA3bIBaoMIME (BU3HUECKHEe
BE/IMYMHBI: HA OCHOBE aHallM3a YCJIOBUSA 3a/la4yM 3alHChIBATh KPAaTKOE YCIIOBHE, MOJCTaBIATh (PU3HUYECKHE
BE/IMYHHBI B (POPMYJIBI ¥ TIPOBOIMTH PAcH€Thl, HAXOAUTH CIPABOYHBIC JAHHBIE, HEOOXOAUMBIE /U1 PEIICHHS
3a/1a4, OLlEHUBATh PEATMCTUYHOCTb NOTYYeHHOH (DU3MUECKOi BETMYUHBI;

——pacno3HapaTh Mpo0JieMbl, KOTOPbIE MOKHO pELIMTh MpPH MOMOIIM (PUIMYECKHX METOJOB; B ONHCAHUH
MCC/IEIOBAHMs BBIACIATh MNPOBEPAEMOE MPEANookeHue (TUNoTesy), pasanuuaTh H HMHTEPIPETUPOBATH
MOJIYYCHHBIN PE3yabTaT, HAXOAUTH OIMOKH B XO/E OMBITA, JIE]aTh BEIBOABI MO €r0 pe3ysbraraM;

—MPOBOJIUTH OTBITHI M0 HAOMIOJEHUIO (PU3HUECKUX SBJICHUN WM (PU3MUECKHX CBOHCTB Tel: (pOpMyIUpOBaTh
IpOBEpsIeMBIE MPEANOJI0KEHHS, COOMPaTh YCTAHOBKY M3 NPE/UIOKEHHOr0 000py/I0BaHU, 3aMHChIBATE XOJL
omneITa U (POPMYIHPOBATE BBHIBO/IBI;

—BBINOJHATE [PAMBIE HU3MEPEHHS! PACCTOSHHS, BPEMEHM, MacChl Teja, 00bEMAa, CUIbl M TeMIepaTypbl ¢
MCIOJB30BAHUEM aHAIOrOBLIX W UM(POBBLIX NMPUOOPOB; 3anMChIBaTh MNOKazaHHd NPUOOPOB € y4YETOM
3aaHHOM abCOMIOTHOM MOTPEIIHOCTH U3MEPEHNI;

—IIPOBOIUTE MCCIEJOBAHUE 3aBUCUMOCTH OJHONH (M3MYeCKOW BEIUYMHBI OT APYroil € HCMOJbL30BaHHEM
NpSMBIX W3MEPEHHH (3aBHCHMOCTH IYTH PaBHOMEPHO JBHIKYIIETOCs Telna OT BPEMEHH IBIKCHHS TEqa;
CHIIBI TPEHHSI CKOIIBKEHHS OT CHITBl JIaBIICHHA, KadecTBa 00pabOTKM MOBEPXHOCTEH Tel W HE3aBHUCHMOCTH
CWJIBI TPEHHUS OT IUIOIAJAM CONPUKOCHOBEHHSI TeJ; CHUJIbl YIPYroCTH OT Y/UIMHEHUS TNPYXKHHBI;
BBITAJIKUBAIOICH CHIIbI OT 00BbEMA NOrPYKEHHOM YACTH TE1A U OT MJIOTHOCTH KUIAKOCTH, €€ HE3aBUCHMOCTH
OT IUIOTHOCTH TeNa, OT [iyOHHBI, Ha KOTOPYI0 MNOTPYKEHO TeNo; YCJIOBMH MaaBaHus Tell, YCJIOBHH
paBHOBECHS pblyara M OJOKOB); Y4acTBOBATh B TUIAHMPOBAHMM YueOHOro HcCCaeI0BaHMs, codOMparth
YCTAHOBKY W BBINOJHATL U3MEPEHHs, CIe/ysd NpeUIoKEeHHOMY IU1aHy, (UKCHPOBATH pe3ylbTaThl



MOJYYCHHOH 3aBUCHMOCTH (DH3MYECKHX BEJIHYHMH B BHJE NPEMIOKEHHBIX TabMMUL M rpadukoB, Jeiarh
BBIBOJIBI TIO PE3Y/IbTATAM HCCIICIOBAHHS;

—TIPOBOJUTH KOCBEHHbIE M3MepeHHs (PU3HUECKUX BEIMYUH (TUIOTHOCTH BEIIECTBA JKHUAKOCTH U TBEPAOIO Tena;
CHJIA TPEHHS CKOJBLXKEHWSA; MABICHHE BO3AYXa; BHITATKMBAKOIIAS CUIA, JCHCTBYIOIIAA HA TIOTPY:KEHHOE B
KUAKOCTh TeN0; KOYPGHUIMEHT TMONE3HOTO ACHCTBUS MPOCTHIX MEXAHHW3MOB), CIEAYS TPEIUIOKEHHOM
MHCTPYKIIMH: TIPH BBITIOJIHEHUN W3MEPEHHUil coOupaTh JKCIEPUMEHTANIBHYIO YCTAHOBKY M BBIYHCIIATH
3HAUCHHUE UCKOMOM BETHMYMHBL,

—coOmo/ars rnpasuia TeXHuku 6e3onacHocTH rpu padoTte ¢ 1aboparopHbiM 000PYIOBAHHEM

—yKa3plBaTh NPHUHIMKIIBI JCHCTBHUS MPUOOPOB M TEXHHYECKUX YCTPOHCTB: BECHI, TEPMOMETP, JAHHAMOMETD,
cooOmalonumecs cocyabl, 6apoMeTp, pbiuar, moABWKHBINA U HEMOABMKHBIN 610K, HAKIOHHAS MIOCKOCTD;

—XapaKTepu30BaTh MPUHLMITEI JCHCTBUS M3YYEHHBIX NMPHOOPOB M TEXHWYECKHX YCTPOHCTB C ONOPOH Ha HX
ormucanus (B TOM YHCIE: MOAMHUITHUKA, YCTPOHCTBO BOAOMPOBOAA, THAPABIMYECKHI TPECcC, MaHOMETD,
BBICOTOMEp, TMOPIIHEBON HACOC, apeoMeTp), HCHOJb3ys 3HAHHS O CBOHCTBAX (PU3MUYECKUX SIBICHHUN U
HEOOX0IMMbIC (PU3MIECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

—TPHBOIHUTEL MPUMEPBI / HAXOAUTH WH(MOPMAIMIO 0 MPUMEPax MPAaKTHYECKOTO HCMOJL30BAHUS (hH3MUECKUX
3HAHUH B TMOBCEJHEBHOH KM3HM Uit obecriedeHus: O€30MacCHOCTH NpH oOpailleHHH ¢ npubopamu u
TEXHHYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 3[0POBbS U COOJIOICHUS HOPM IKOJOTHYECKOTO TIOBEIACHUS B
OKpYKalolie cpeje;

—OCYILIRCTBIATL 0TOOP HCTOYHUKOB HH(pOpMaluK B ceTH MHTepHET B COOTBETCTBUHU € 3a/1aHHBIM TTOHCKOBBIM
3alpOCOM, HA OCHOBE HMMEIOMIMXCA 3HAHUH M TMyTéM CpPaBHEHHS Pa3iNYHBIX HCTOYHMKOB BBIACTATH
uH(pOpMALLHIO, KOTOPast ABJSIETCS TPOTUBOPEUMBOI HIIH MOXKET ObITh HEJIOCTOBEPHOI;

—WCMOJB30BaTh TPH BBITIOJHEHHH Y4eOHBIX 3aJaHUil  HAYIHO-TIONYIAPHYIO JIHTEpaTypy (HU3HUYEcKoro
COZICp/KaHMsl, CIIPABOYHBIC MATEPHUANbI, PECYpChl ceTn MHTEpHET; BIaAeTh MPUEMAMH KOHCMEKTHPOBAHHS
TEKCTa, Npeodpa3oBaHus MHPOPMALIUN M3 OJTHOM 3HAKOBOM CHCTEMBI B JIPYI'YIO;

—C03/]aBaTh COOCTBEHHBIC KpATKUE MHCHMEHHBIE W YCTHBIE COOOMNIEHHWS Ha OCHOBE 2—3 HMCTOYHHKOB
uHpopMaUMK (PU3NYECKOr0 CcoJepKaHHus, B TOM 4ucie NyOIHYHO Jlenarh KpaTKHe CO0OLEeHHA O
pe3ynbTaTax MPOEKTOB MM Y4eOHBIX MCCIIEOBAHWWA; NMPH 3TOM TPAMOTHO HCIIOJIb30BATH W3YYCHHBIN
NOHATHIHHBIHA anmapart kypca GU3HKH, CONPOBOKIATH BBICTYIICHHE Npe3eHTalHei;

—IIpH  BBINOJHEHMHM Y4eOHBIX TMPOCKTOB M HMCCIEAOBaHHMH pacnpeienath 0043aHHOCTH B Ipynne B
COOTBETCTBUM C MOCTABICHHBIMU 3aJa4aMH, CJICIUTh 3a BBITIOJHEHHEM I[UIaHA ACHCTBHH, aaeKBaTHO
OLIEHUBATH  COOCTBEHHBIA BKJIal B JEATEIBLHOCTH  TPYNIbI,  BLICTPAMBATL  KOMMYHUKATHBHOE
B3aUMOJICHCTBHE, YIUTBIBAsS MHEHHE OKPYKAIOLIUX.

8 kaace

[IpeamerHble pe3ynbraTel Ha 0a30BOM YPOBHE JOJDKHBEI OTpaykaTb C(HOPMHPOBAHHOCTE y OOy4aromIuxcs
YMEHHUH:

—MUCHOJIB30BaTh NOHSATHS: Macca U pasMepbl MOJIEKYJ, TEIUIOBOE JIBUKEHHE aTOMOB H MOJIEKYJ, arperaTHble
COCTOAHMSA BEHISCTBA, KPUCTAIUIMYECKHME M aMop(HbIe Tena, HACBILICHHBIH M HEHACHILEHHBIH map,
BIQKHOCTh BO3/yXa; TEMIOepartypa, BHYTPEHHss OJHEprusi, TEMIOBOH JBHMIaTelb; HJIEMEHTApHBII
IEKTPHUYECKUIl 3apsij, dAEKTPUUYECKOE IMOJe, MPOBOJHUKH U AUIIEKTPHUKH, MOCTOSHHBIA AIEKTPHYECKHi
TOK, MarHUTHOE T0JIE;

—pa3nuuaTh ABJICHUs (TEIUIOBOE paciIMpeHHe/ckaTHe, TeIulonepeiada, TEMIOBOE PaBHOBECHE, CMauyHBaHHE,
KAMUIsSpHbIE SBJICHUS, HCIIAPEHUE, KOHICHCAINs, IIaBjieHue, KpUCTAIn3alus (0TBepieBanue), KUIeHue,
Terionepeiada  (TErUIONpoOBOJAHOCTE, KOHBEKIHS, W3JIy4EHHE); OSJEKTPH3aLMs TeJ, B3aUMOJICHCTBHUE
3aps/IoB, JCHCTBHS 3JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHE, B3aUMO/ICHCTBHE MAarHUTOB, JCHCTBHC
MArHUTHOTO [10J1s1 HA MPOBOJHUK C TOKOM, JIE€KTPOMATHUTHASI WHIYKLMS) [0 ONUCAHUIO UX XapaKTepHbIX
CBOMCTB M Ha OCHOBE OINLITOB, JAEMOHCTPHPYIOIIHX JaHHOE (PU3MYECKOE SIBJICHHUE,

—pacro3HaBaTh TPOSABICHUE H3YYEHHBIX (PU3MYECKMX SBICHMH B OKpYXKAIOIIEM MHUpPE, B TOM HHCIE
(usMyeckue sBIEHUS B TMPUPOJE: MOBEPXHOCTHOE HATSKEHUE U KANWISIpHbIE SBJICHUS B MPHUPOJIE,
KpUCTa/UIbl B nipupoie, usnydenue CoHila, 3amep3aHue BOAOEMOB, MOpckHe Opm3bl, 0Opa3oBaHHE POCHI,
TyMaHa, WHes, CHera; JIEKTPUYEeCKHE SBJICHWS B atMocdepe, IMEeKTPUYECTBO JKHMBBIX OPraHW3MOB;
MarHuTHOE noJje 3emiu, apeiid moaocoB, posib MarHUTHOTO TOJIS /7Sl )KU3HH Ha 3eMIIe, MOJISIPHOE CHSHUE;
[PY ITOM TEPEBOJUTHL MPAKTUYECKYIO 3a7auy B y4eOHYIO, BbIACISNTH CYLICCTBEHHbIE CBOMCTBA/IIPU3HAKU
(pU3HYECKUX ABICHHIA;

—OMNUCHIBATh W3YYEHHBLIE CBOMCTBA Ten W (U3MYECKHE SIBJICHHS, HCMONbL3ysd (U3MUECKHE BETHUYHHEI
(Temrieparypa, BHYTPEHHSAS SHEPIUsl, KOJUYECTBO TEIJIOTHI, Yje/JbHas TEMIOEMKOCTh BEIIECTBA, Y/leIbHAasn



TEr0Ta IUIaBJICHUs, Y/ellbHas TerloTra napoodpa3oBaHus, YyjelbHas TeIoTa CropaHus TOIIIMBA,
kod(uimeHT mone3Horo ACHCTBHA TEIJIOBOM MallMHBI, OTHOCHUTENbHAsA BIAXHOCTH BO3AYXa,
HIEKTPUUECKUI 3apsijl, CUJla TOKA, NEKTPUYECKOe HATpsOIKEHHE, CONMPOTHUBIEHHE MPOBOHUKA, YAENbHOE
COTNPOTHBIICHUE BellecTBa, paboTa W MOIIHOCTh HIEKTPUUECKOTO TOKA); MPU OMHCAHWU TPABUILHO
TPAKTOBATh (PU3MHUECKHUI CMBICIT MCTIOIB3YEMBIX BETHYNH, 0003HAUCHHUS U CANHHIIBI (DU3NUECKUX BEIUYHH,
HAXOJUTh (DOPMYIIBI, CBS3BIBAIOMIME JAHHYIO (PM3UYECKYIO BEIMUHUHY C JPYTHMH BENIWYHHAMH, CTPOUTH
rpaduKu U3YUCHHBIX 3aBUCUMOCTEH (DU3HYECKUX BETUIHH,

—XapaKkTepu30BaTh CBOHMCTBA Tell, (DPU3MYECKHE SBJIEHWUA W IIPOLECCHI, MCIOJb3YS OCHOBHBIE MOJIOKEHUS
MOJIEKYJISPHO-KHHETHYECKOH TEOpHH CTPOEHMsi BEIIeCTBA, [PUHUMI CYNEpHo3uluu nonei (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHeHus 3apsna, 3akoH OMa ans ydactka uenu, 3akon [royns—IJlenna,
3aKOH COXpPaHEHHs HSHEPrud; NpH 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3aruchbiBaTh €ro
MaTEMaTHYECKOE BhIPAaKEHHE;

—00bgcHAT, (PU3MUECKHE NPOIECChl M CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE CHUTYAIlMil MPaKTHKO-
OPHUEHTHPOBAHHOTO XapaKTepa: BbISABIATH MPHYUHHO-CIIC/JICTBEHHBIC CBA3HM, CTPOUTh 00ObscHeHHe H3 1—2
JIOTUYECKUX IIAaroB € OMopoil Ha |—2 u3ydeHHBIX cBOMCTBA (pU3MUECKHUX ABICHUM, (PU3MUECKHUX 3aKOHOB
HJTH 3aKOHOMEPHOCTEIH;

—pemiath pacuyETHBIC 3a/la4u B 2—3 JCHCTBHS, UCIOJBb3YA 3aKOHBI U (POPMYJIBI, CBA3bIBAOIIAC (DU3HYECKHE
BEJIMUMHBI: HA OCHOBE aHalM3a YCIOBMS 3aJaud 3alUChIBaTh KPATKOE YCJIOBHUE, BBISIBISATH HENOCTATOK
JIAHHBIX JUISI peIleHHst 3a/1a4M, BLIOMPATE 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE /Ul €€ peleHus, MPOBOHTh
pacH€Thl M CPABHUBATH MOJTYYEHHOE 3HAYEHUE (PU3MYECKOH BETMYMHBI C W3BECTHBIMH TAHHBIMH;

—pacio3HaBaTe MpodieMbl, KOTOPbIE MOKHO PELIMTh MPU MOMOIIM (U3NYECKHX METOIOB; HCHOJIL3YS
OTHCAHUE HUCCIIE/I0OBAHMS, BBIICIATH MPOBEpsSeMOoe MpenonokKeHne, OlEeHHUBAaTh MPAaBHILHOCTh MOPSIKA
MPOBENCHHUS UCCIEN0BAHNA, ICIaTh BBIBOIBI;

—TIPOBOJUTE OMBITHI 10 HAONIOACHUIO (PM3MYCCKHX SIBICHHH WM (U3MYCCKUX CBOHCTB TeJl (KaNMUISPHBIC
SBTICHUS, 3aBUCHMOCTBL [IABJAGHHSI BO3JAyXa OT ero oObéMma, TemmepaTypel; CKOpPOCTH Mpoliecca
OCTBIBAHHMA/HAIPEBAHUA TPH M3JIYYCHHN OT LBETA M3JIYy4aroLICH/IOrIOMaouel MOBEPXHOCTH; CKOPOCTh
MCIIApPEHHUsl BOJbI OT TEMIEpaTypbl JKHAKOCTH M IJOLIajn €€ TOBEPXHOCTH; SJIEKTpU3alus Ten W
B3aMMOJICHCTBHE 9JIEKTPUYECKUX 3aps/0B; B3aUMOJEHCTBHE [OCTOSHHBIX MArHUTOB, BHU3yaIH3alus
MarHUTHBIX 110JIeH NOCTOAHHBIX MarHUTOB; JIGHCTBHA MArHWTHOI'O 10U Ha IPOBOJHUK C TOKOM, CBOHCTBA
DJIEKTPOMAarHnuTa, CBOMCTBA DJICKTPOJBMTATENS IOCTOSHHOTO TOKa): (OpMYyIHpOBaTH TMPOBEPSIEMbIE
MpeAnooKenusi, coduparb YCTAHOBKY M3 MPEIOKEHHOr0 000PYA0BAHMSA; ONUCHIBATL XOJ ONBITA W
(hopMyIHPOBATH BBIBOIHL;

—BBITIOJIHATE TOPSAMbIE HM3MEPEHHs] TEMIIEPAaTypbl, OTHOCHTEIbHON BIQKHOCTH BO3[yXa, CHIbl TOKa,
HAMPSKEHUS ¢ MCIIOJIB30BAHUEM AHAJIOTOBBIX NMPUOOPOB W JaTUYUKOB (PU3UYECKMX BEJIMUMH, CPAaBHHUBATH
pe3ynbTaThl U3MEPEHHUI ¢ YIETOM 3aJaHHON a0COMIOTHOH MOTPEIUTHOCTH,

—IIPOBOIUTE MCCIENOBAHUE 3aBUCHMMOCTH OJHOH (DU3MYECKOH BEIMYMHBI OT JPYroi € HMCNOAb30BAHUEM
MpAMBIX H3MEPEHHi (3aBHCHMOCTb CONPOTHBIICHHS! [POBOJHUKA OT €ro JUIMHBI, [UIOLAAM MOMepeyHoro
CEUEHHA M YJEIbHOTO CONMPOTHBIICHHS BEIIECTBA MPOBOJAHUKA; CH/Ibl TOKA, MAYILErO Yepe3 NMPOBOAHUK, OT
HApPsGKEHUsT Ha TIPOBOJHMKE; HCCIEA0BaHWE IOCHEN0BATENbHOIO M MHapauielbHOTO COCIUHEHHI
NPOBOJHMKOB): TIAHUPOBATH MCCIEAOBAHMUE, COOMpaTh YCTAHOBKY M BBIMONHATL H3MEPEHWS, CIeays
NPeIOKEHHOMY TUIaHY, (PMKCHpPOBATh Pe3yabTaThl MOJY4SHHON 3aBHCHUMOCTH B BHAE TaOnMll M rpaHKoB,
Jlenath BbIBOBI [0 pe3y/IbTaTaM MCCIEI0BAHHS;

~—TpPOBOJUTL KOCBEHHBbIE W3MepeHus (U3WYecKUuX BenuuuH (yAenbHas TeryioéMKOCTh  BellecTBa,
COIPOTHBIIEHUE TIPOBOJHHKA, pab0oTa M MOIIHOCTB IEKTPHYECKOrO TOKA): MJIAHHPOBATh H3MEPEHHS,
coOMparh IKCIEPUMEHTAIbHYI YCTAHOBKY, CIEAYs INMPEIIOKEHHOH WHCTPYKIIMH, H BBIYUCISATH 3HAYCHUE
BEJIHYMHBI;

—coOnoaTe npaBuiia TeXHUKH OezonacHocTH 1pu pabdoTte ¢ naboparopHbiM 000pyI0BaHKEM;

—XapaKTepu30BaTh NPUHLMIIBL JIEHCTBUA M3Y4YEHHBIX NIPUOOPOB M TEXHMYECKHX YCTPOUCTB C OMOPOH Ha HX
ONUCaHus (B TOM YHUCIIE: CUCTEMA OTOIMIIECHHS JIOMOB, TUTPOMETP, ITapoBasi TypOHHaA, aMIiepMeTp, BOJILTMETD,
CHETYMK DJICKTPUYECKOW DJHEPrUH, AJIEKTPOOCBETUTEIbHBIC MPUOOPBI, HATPEBATE/bHbIC JIEKTPONPHUOOPHI
(npuMepsbl), S7EKTPHUECKHE TMPEI0XPAHUTENN; INEKTPOMATHHUT, AJIEKTPOABUTATENlh MOCTOSHHOTO TOKa),
UCIIOJIB3YSl 3HAHUS O CBOMCTBAX (PU3MUCCKUX SIBICHHIH U HEOOX0AUMBIE (PU3NUCCKIE 3aKOHOMEPHOCTH;

—pAacro3HaBaTh NPOCTbIE TEXHUYECKHE YCTPONCTBA U U3MEPHUTEIbHBIC MTPUOOPHI 110 CXeMaM M CXeMAaTUUHbIM
PHCYHKaM (KHMJIKOCTHBIH TEPMOMETP, TEPMOC, ICHXPOMETP, FMIPOMETP, [IBUIATEb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOT, PEOCTAT); COCTABIATL CXEMbI INEKTPHUUECKHUX LENEH C MOCIENI0BATENLHBIM U NapallJIeIbHBIM
COE/IMHEHUEM 3IEMEHTOB, Pa3/inyas YCIOBHbIE 0003HAUYCHUS IEMEHTOB MIEKTPUUECKUX LIeNe;



—IIPUBO/IMTE MPUMEPBLI/HAXOUTE HH(POPMALIMIO O MPUMEPaX MNPAKTUYECKOI'0 MCMOJIB30BaHUS (PU3HUYECKUX
3HAHWH B TOBCEJHEBHOH KHU3HH Ana obecriedenusi ©Oe30macHOCTH TpW oOpameHHu ¢ npuOoOpaMHu |
TEXHHYECKUMHU YCTPOHCTBAMM, COXPAHEHHS 340POBbA U COOIIOAEHUS HOPM IKOJOTHYECKOTO MOBEIEHUS B
OKpYy/Kalollel cpeae;

—OCYHMIECTBIATh NOUCK HHGOpManmu (usndeckoro comepxanus B cetn MHTEpHET, Ha OCHOBE MMEIOIIUXCH
3HAHUN M IYyTEM CpPaBHEHUS JIONOJHUTEIILHBIX UCTOUYHUKOB BBIJICIATE MH(MOPMALMIO, KOTOpas SBIISICTCS
NPOTHBOPECUHBOH HIIH MOKET OBITH HEJIOCTOBEPHOH;

—MCNOJB30BaTh TPH  BBITIOJIHEHUH Y4eOHBIX 3aJaHMi  HAYYHO-TIONMYJIAPHYIO JIMTEpaTypy (usHueckoro
COJIEP’KAHUS, CIIPABOYHbBIEC MaTepuallbl, pecypchl cetd MHTepHeT; Blajgerh npuémMamMu KOHCIEKTHPOBaHHS
TeKCTa, npeodbpazoBanus MHGOPMALUU U3 OHOM 3HAKOBOM CUCTEMBI B JIPYTyl0;

—Co03/laBaTh COOCTBEHHBIE THCBMEHHbIE M KpaTKHe YCTHbIe coolduenns, o00obmas wHdopmauuo u3
HECKOJIBKUX MCTOYHMKOB (PM3MYECKOTO COJAEpKaHMs, B TOM YHCIE NMyONMYHO MPEACTaBIATH PE3yIbTAThI
MNPOEKTHON MIIM MCCAEAOBATENbCKON JCATEIBHOCTH; MPH HTOM TPAMOTHO HMCHOJB30BAaTh H3Y4YEHHBII
MOHATHHHBIN anmapat Kypca (pHU3HKH, CONPOBOKAATH BBICTYIICHHE TPE3CHTAIHEH;

—TMPH BBITOJIHEHUH Y4EOHBIX POEKTOB U HCCAEA0BaHM (M3HUECKUX MPOLECCOB PaclpeiesTh 00I3aHHOCTH
B I'DYIIE B COOTBETCTBUM C IMOCTABJIEHHBIMM 3aJlauyaMu, CJICJMTh 34 BBINOJHEHWEM IU1aHa JISHCTBUI U
KOPPEKTHPOBaTh €ro, aACKBaTHO OLECHUBATh COOCTBCHHBIM BKIAJ B JCATCIBHOCTb IPYIIIBI; BBICTPAUBATh
KOMMYHUKAaTHBHOE B3aUMOIEHCTBHE, MPOSBIISSA FOTOBHOCTE paspeiaTh KOHQIUKTHL.

9 knace

[IpenMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JO0JIKHBI OTpaXarb CHOPMUPOBAHHOCTL Yy OO0YyHarOUIMXCS
YMEHUH:

—MCMOJb30BaTh TMOHATHA: CcHCTeMa OTcuéTda, MaTephalibHas TO4YKd, TPAEKTOPHUSA, OTHOCHTEILHOCTD
MEXaHMUYECKOTO JIBWKCHHs, Jjedopmaius (ympyras, TIUIaCTHYECKasi), TPEHHUE, LEHTPOCTPEMHUTEIBHOC
YCKOpEHHE, HEeBECOMOCTb W TEpEerpy3ku; IEHTP TsKecTH; abCONIOTHO TBEPAOE Telo, LEHTP TAKECTH
TBEPJOro Tesld, PABHOBECHE; MeXaHM4YeckHe KouiedaHus M BOJIHBI, 3BYK, MH(pa3ByK H YILTPa3sByK;
HJIEKTPOMArHWTHBIC BOJIHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIH30PYKOCTH W JIaJbHO30PKOCTH,
CIIEKTPbl UCITYCKAHHS U 1OIIIONIeHHS; albda-, 6eTa- H raMMa-u3JIy4eHus, U30TOMbI, SlepHast FIHEPreTHKa;

—paznuyatk ABJIeHUS (PaBHOMEPHOE M HEPABHOMEPHOE IMPAMOJMHEHHOE [BHIKEHUE, PABHOYCKOPEHHOE
NpsSMOJIMHEITHOE JBWKEHHE, CBOOOJHOE TAaaeHue Tesl, PABHOMEPHOE BWKEHHE I0 OKPYKHOCTH,
B3aMMOJICHCTBHE TeJ, peakTHUBHOE JBWKEHME, KoJebaTe/lbHOe ABMKEHUE (3aTyXaloliMe W BBIHYKICHHBIC
KoneDaHHsA), PEe30HAHC, BOJHOBOE [IBIJKCHHE, OTPaKCHHE 3BYyKa, NPAMOIHMHEHHOE pacnpocTpaHeHHe,
OTpa’keHHE M TIPEIOMJIEHUE CBETA, MOJIHOE BHYTPEHHEE OTPaKEHME CBETa, pa3lioykeHue Oenoro cBera B
CIEKTP MW CIIOKEHHE CIEKTPajibHBIX I[BETOB, JMCIEPCHS CBETa, €CTECTBEHHAs pPaJHOaKTUBHOCTB,
BO3HHKHOBCHHUE JIMHEHYATOr0 CIIEKTpa W3IY4eHHs) MO ONMCAHHI0 MX XapaKTCPHBIX CBOMCTB M Ha OCHOBC
OINBITOB, JIEMOHCTPUPYIOIIUX JlaHHOE (PU3HUECKOE SABIIEHHE;

—pacro3HaBaTh [POSBIEHHE H3ydeHHbIX (U3HYECKUX SIBJICHUI B OKpY:KalolleM Mupe (B TOM 4HCIe
(u3nyecKkue ABACHUA B MPUPOIC: MPHIKMBEL M OTIMBBI, ABKeHHE ru1aHeT CoTHEeUHON CUCTEMBI, PEAKTHBHOE
JIBMOKEHHE HKUBBIX OPraHM3MOB, BOCHPHATHE 3BYKOB JKHBOTHBIMM, 3EMIIETPACEHHME, CEHCMHUYECKHE BOJIHBI,
IyHaMH, 9XO0, IBETa Tel, ONTHYECKHE SBICHUS B TMPUPOJEC, OHOJOrHYECKOe MIelCTBHE BHIAMMOIO,
yinbTPaGHOJIETOBOr0 M PEHTIEHOBCKOTO H3JIy4eHHI; €CTECTBEHHBIH pPaJgMOAKTHBHBIN (POH, KOCMHMYECKHE
JIy9H, PaJMOAKTHBHOEC W3JIY4EHHE TPHPOJHBIX MHHEPAJIOB; JICHCTBHE paJMOAKTHBHBIX H3ITYYCHHH Ha
OpraHu3M 4eJI0BeKa), MPU 3TOM TEPEBOJANTh MPAKTHYECKYIO 3aj1a4y B yueOHYIO0, BBIACIATH CYIIECTBECHHBIE
cBO¥icTBA/TIpHU3HAKK (PU3HYCCKHX SBJICHHI;

—OIUCHIBATh U3YYCHHBIC CBOMCTBA TEJ1 U (PU3HUYCCKUE SBICHUS, UCIIOJIb3Ys (PU3HUCCKHE BEJTMUNHBI (CPEIHssi U
MIHOBEHHAsi CKOPOCTb TeJia IPH HEPAaBHOMEPHOM JBHM/KEHHMM, YCKOPEHHE, NepeMellleHue, MyTh, YrioBas
CKOpPOCTb, CHMJIA TPEHMsl, CHJIa YIIPYrOCTH, CHJIA TSXKECTH, YCKOpeHHe CBODOJHOIO rnajieHus, Bec Tena,
UMITYJIBC TeNa, MMMYIbC CHIIBI, MeXaHu4yecKasd pabdoTa M MOIIHOCTh, NOTEHIMAlIbHAs JHEPrusi Tena,
MOJHATOrO HAJl MOBEPXHOCTBIO 3€MIIM, MOTEHIIHAIbLHAS YHEPTUs CKATOM NPYAKUHBI, KUHETHYECKast SHepIrus,
MOJIHAS MEXaHWYECKas YHEPrus, MEepPHoJ] B 4acToTa KoJieOaHui, JUTHHA BOJHBI, TPOMKOCTh 3BYKa H BBICOTA
TOHA, CKOPOCTh CBETa, TMOKa3aTelb TMPEJIOMIEHHS Cpebl); MpPH OIHCAHWH MPAaBHILHO TPAaKTOBATh
(hpu3UYeCKHii CMBICI UCNOIB3YEMBIX BEIMYHH, 0003HAUYCHHMS M CAMHMILI (PU3UUCCKUX BEIHYMH, HAXOIUTh
(dopmyiibl, CBA3BIBAIOLIHE JaAHHYIO (U3HYECKYIO BEIMYHMHY C JAPYIHMMH BEJIMYMHAMH, CTPOMTH Tpaduru
M3YUYCHHbIX 3aBUCUMOCTEH (DU3MUYECKHUX BEIIMYHH;

—XapaKTepu30BaTh CBOWCTBA Tel, (DM3HYECKHE ABJICHUS M MPOIECCHI, HCMOB3Ys 3aKOH COXPaHEHHs YHEPIiu,
3aKOH BCEMHUPHOIO TATOTEHUS, MPHHIMII CYNEPHO3UIIMK CHII, IIPUHLIMIT OTHOCUTENBHOCTH ['annies, 3aKkoHkl



HbloroHa, 3aKOH COXpaHEeHHs] UMITY/IbCa, 3aKOHbI OTPAKEHUS W MPEIOMIICHHS CBETa, 3aKOHbI COXPaHEeHUs
3apA/I0BOTO M MAacCOBOTO HYHCEN MPH SAEPHBIX PEaKIUAX; MPU ITOM AaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aNUChIBATH €0 MATEMATHYECKOE BLIPAKEHUE;

—00OBACHATL (HU3MUECKUE MPOLECCH W CBOICTBA TeN, B TOM YHCIE M B KOHTEKCTE CUTYALHH TIPaKTHKO-
OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYUHHO-CICACTBEHHBIE CBS3H, CTPOUTH 00OBACHEHHE nu3 2—3
JIOTUYECKUX IAroB C OMOpoi Ha 2—3 M3y4YEHHBIX CBOMCTBA (DM3MUECKUX SBICHUI, (PU3MUECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEIH;

—pewmarb pacuyé€rHble 3agadd (OnuparuMecs Ha cucTeMy M3 2— 3 ypaBHEHHH), HCIOJb3Ys 3aKOHBI H
(hopMyJIbl, CBS3BIBAIOIIME (PH3NUCCKUE BEITMUMHBL: HA OCHOBE aHAJIM3a YCIOBUS 3a/1aui 3aMKChiBaTh KPaTKoe
YCIOBHE, BBISBIATH HEAOCTAIONIME WM H30BITOUHBIE JaHHBIC, BLIOUPATH 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUIA pelIeHus, NMPOBOAUTE PAcyYEThl M OLEHMBATH PEATMCTHYHOCTH MOJYYEHHOTO 3Ha4eHud (QHU3MYECKOi
BEJTUYHMHBI;

—pAacrno3HaBaTh MpodNeMbl, KOTOPbIE MOMKHO PEHINTh NPH NOMOUIM (DU3MYECKUX METOJIOB; HCMONb3YS
ONMUCAaHUE HCCIEIOBaHMA, BbIACIATH MPOBEPAEMOE MPEANOJ0KEHHE, OLIEHHBATh MPABUIBHOCTb MOPAIKA
MPOBE/ICHHS UCCIEI0BAHUS, IEaTh BEIBObI, UHTEPNPETUPOBATEL PE3YbTaThl HAOIIOICHUI U OTIBITOB;

—IIPOBO/IUTE OIIBITHI 110 HAOJKOACHUIO (DU3HYECKUX SBICHUH MM (PU3HUYECKUX CBOUCTB Tell (M3yYeHHEe BTOPOTo
3akoHa HploTOHA, 3aKOHA COXpaHEHHs FHEPIHH; 3aBUCHMOCTD IEPHO/ia KoJeOaH!Il NMPYKHMHHOTO MasTHUKA
OT Macchl Tpy3a M SKECTKOCTH TNPYKHUHBI W HE3aBUCHMOCTL OT aMIUIMTY/bl MajlbiX KoJeOaHuii;
NPSIMOJIMHEIHOE PaclpoCTpaHeHUe CBeTa, pasjiokeHue Oeloro ceera B CHEKTP; H3ydeHHe CBOMCTB
n300pakeHus B MJIOCKOM 3€pKalie ¥ CBOMCTB M300paxkeHus mpeamera B coOmpatomiei nuH3e; Habmonenue
CIUTOMIHBIX M JIMHEHYATBIX CHEKTPOB M3JIYHEHMS): CAMOCTOSTENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOIO
Habopa 000py0BaHMs; ONMUCKLIBATE X0/ OMBITA U €r0 Pe3ylbTaThl, (JOPMYITHPOBATH BEIBOILL;

—TPOBOJIUTH MPH HEOOXOJAUMOCTH CEPHIO MPAMBIX W3MEPECHUH, ONpeAessas CpelHee 3HAYCHHE M3MEepAeMOit
BC/IMYMHBI  ((POKYCHOE  paccTosiHue — coOuparomiei  JHH3bI), 00OCHOBBIBaTH  BBIOOP  cmocoba
U3MepeHNs/H3MepUTeNLHOT0 NMPHdopa;

—IIPOBOAUTL MCCIEJOBAHNE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HMCIOJIL30BAHHEM IPAMBIX HM3MEPEHHH
(3aBHCHMOCTb IYTH OT BPEMECHHU IPH PABHOYCKOPEHHOM [ABMXKCHUH 0€3 HAaYaJbHOIl CKOPOCTH; MepHoja
KonebaHuii MaTeMaTHUeCKOr0 MasTHHKA OT JUIMHBI HUTH; 3aBMCUMOCTH Yrila OTpa)KeHusi CBeTa OT yria
NaJeHusd W yrja MpesloMJIEHHs OT YIJla NMajeHus): JIaHUPOBaTk MCCIIE0BAHUE, CAMOCTOATEILHO cOOUpaTh
YCTAHOBKY, (PUKCHPOBAThH PE3YJIbTATHl MOJYYEHHOH 3aBUCUMOCTH (QM3MYECKHX BETHYUH C YYETOM 3aIaHHON
MOrpeutHoCTH u3MepeHuii B Bujie Tabnuil u rpadukos, AenaTh BbIBO/bI M0 PE3yIbTATAM MCCIEI0BAHUS;

—TMPOBOANTE KOCBEHHBIE W3MEpPEHHS (PU3MYCCKUX BEIHYHH (CpeiHsAs CKOPOCTh M YCKOPEHHWE Tena IIpH
pPaBHOYCKOPEHHOM JBWKEHHH, YCKOPEHHE CBOOOMHOTO NaACHUSA, MKECTKOCTh NPYKHUHBI, KOAPPUIHEHT
TPEHHS CKOJIbKEHHSI, MeXaHuueckas padoTa M MOIIHOCTh, 4aCTOTA W MEepHOjl KoJlebaHHii MaTeMaTHuecKoro
U NPYKHHHOIO MAasTHUKOB, ONTHYECKas CHJIA COOMPAIOLICH IMH3BL, PagHOAKTHBHEIN (JOH): MIaHUPOBAThH
M3MEpeHMsl; COOMPATh IKCHEPUMEHTAIBHYI0 YCTAHOBKY M BBINOJHATE M3MEPEHMS, CIIe/Lys MPEUIOKEHHOH
MHCTPYKLIMH; BBIYMCIIATE 3HAYCHHE BEJIMYMHBI ¥ aHAJIM3UPOBATH I10JIyUeHHbIE Pe3y/IbTaThl;

—co0nioaare npaBuia TeXHUKKA 0e3onacHoCTH npn padoTte ¢ nadopaTtopHbiM 000pyAOBaHUEM;

—pa3nuyaTh OCHOBHBIE NPU3HAKM W3YYEHHBIX (PU3MYECKMX MOJeNnei: marepuaibHas Touyka, aOCOJIOTHO
TBEPAOE TeNo, TOYEUHBbIM WUCTOYHUK CBETA, Jy4, TOHKAas JIWH3A, MJIaHEeTapHas MOJEllb aToMa, HYKJIOHHAas
MOJI€JIb ATOMHOIO A1pa;

—XapaKTepH30BaTh NPUHLMIB JACHCTBUA M3YYEHHBIX MPUOOPOB M TEXHHYECKHX YCTPOHUCTB C OMOPOH Ha HX
onucaHus (B TOM YHCIIe: CIIUAOMETD, JaTYHKH MOJI0KEHUS, PACCTOSHUAA U YCKOPEHUS, paKeTa, 3X0/10T, OUKH,
MEepHCKOII, (poToanmapar, ONTHYECKHE CBETOBOJIBI, CIIEKTPOCKOII, /I03UMeTp, KaMmepa Bunbscona), ncrons3ys
3HAHWS O CBOHCTBaX (hM3MUYCCKHUX ABICHUI U HEOOXOUMBIC (PU3HYECKHE 3aKOHOMEPHOCTH;

—MUCM0JL30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKHX YCTPOHCTB, M3MEPHUTEbHBIX
NPUOOPOB M TEXHOJOMHYECKHX MPOLECCOB NPH PELHICHHH y4eOHO-TTPAKTUYECKHUX 3a/1a4; ONTHYECKHE CXEMBbI
IU1A TOCTpOeHHs M300pakeHni B IJIOCKOM 3epKalie M coOMparomiei I1H3e;

—IPHBOAUTH MPUMEPLI/HAXOAUTH HHAOPMALIHIO O MPUMEPAX MPAKTUYECKOro HCIOIb30BaAHUS (U3UUESCKUX
3HAHUH B TMOBCEJHCBHOM JKH3HM s obecriedeHusi ©E30MAaCHOCTH MpH oOpalieHMH ¢ npubopamMu 1
TEXHHYECKUMH YCTPOHCTBAMH, COXPAaHEHHS 3/I0POBbA H COOTIOACHUSA HOPM IKOJOTHYECKOTO TOBEICHHUS B
OKpyKaroLei cpeje;

—OCYILECTBIATL NOUCK HHpopMauun dusuyeckoro cojaepxanust B cern HurtepHer, caMOCTOATENLHO
(hopMyJIMpys MOUCKOBBIH 3arpoC, HAXOAUTh MYTH ONPEACICHNA JOCTOBEPHOCTH MOJIYYEHHOH HH(OpMaLuu
Ha OCHOBE MMEIOIIMXCS 3HAHUI U JONOMHUTENBHBIX UCTOYHUKORB;

—MCIOJb30BaTh [PH  BBINOJHEHUH Y4eOHBIX 3aJaHUl HAYHHO-TIONYJSPHYIO JmTeparypy (usuyeckoro



COJIEP’KAHUsL, CIIPABOYHbBIE MaTepHalibl, pecypchl cetd MurepHer; Biajgers npuémMamu KOHCIEKTHPOBaHUS
TEKCTa, npeodpa3oBaHug MHPOPMAIMU U3 OHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHbIE MHUCLMEHHLIE M YCTHbIE COOOIIEHMsI HAa OCHOBE HMH(POpPMALMH W3 HECKOJIbKMX
HUCTOYHUKOB  (U3MYECKOTO CONEpPINKAHUSA, NYOIUYHO TIPEACTABISNTH PE3YIbTaThl TMPOEKTHOW  WITH
MCCEI0BATENbCKON AEATENbHOCTH; MPH 2TOM T'PAMOTHO HCIOJIb30BaTh M3YyHEHHbIN MOHATHHHBIA ammapar
U3y4aeMoro pasjena (U3MKH ¥ CONPOBOKIATH BBICTYIUICHHE Ipe3eHTAalMeH ¢ y4éToM OCODCHHOCTEH
ayIUTOPUHU CBEPCTHUKOB.

2.1.12. BUOJIOI'Uus1
[MTOACHUTEJIbBHAA 3ATIMCKA

[Ipumepnas pabovas mporpamMMa o OMONIOTHH HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs COCTaBICHA
Ha ocHoBe TpeboBaHui K pe3yibTaTaM O0CBOEHHS OCHOBHOH 00pa30BaTe/IbLHON MPOrpaMMbl OCHOBHOIO 00u1ero
oOpasoBaHus, rpejacraBieHHbX B DejiepallbHOM rocyJAapcTBEHHOM 00pa30BaTebHOM CTaH1apTe OCHOBHOIO
oburero obpasosanus, a Takke [IpumMepHoil mporpaMMbl BOCTTHTAHHS.

Jannas nporpamma no 0MoJ0ruM OCHOBHOro o0uiero oOpasoBanus paszpaboTaHa B COOTBETCTBHH C
TpeboBaHusIMHU O0OHOBNEHHOTO DeaepaibHOTO TOCYIAPCTBEHHOr0 00pa30BaTENbHOTO CTAHJAPTA OCHOBHOTO
obmero obpaszosanus (PI'OC O0O0) u ¢ yuérom [lpumephoii ocHOBHOI 00pa3oBaTebLHON MNPOTrPaAMMbI
ocHOBHOTO 0611ero odopaszosanus (IIOOIT O00).

[Mporpamva HampaBieHa Ha (QOPMHPOBAHUE €CTECTBEHHO-HAYYHOM TPaMOTHOCTH YUallMXCS U
OpraHH3alUI0 H3ydeHHs: OMOJIOTMM Ha JesATelNbHOCTHOH OCHOBe. B mporpamMme yduThIBalOTCS BO3MOMKHOCTH
npeavera B peanuszammu Tpedosanmit @I'OC OOO Kk mnaHMpyeMbIM, JHYHOCTHBIM M METANPEAMETHBIM
pesyiabTaTaM OOyuYeHHs, a TaKKe peanusalus MEKIPeIMETHbIX CBS3eH eCTeCTBEHHO-HAYUHBIX Y4YeOHBIX
MPEeJIMETOR HA YPOBHE OCHOBHOTO 0011ero 00pa3oBaHusi.

[TporpaMma BKJIIOYaeT pacrnperieneHue coaepkanus ydeOHOro marepuana mo KimaccaM M TPUMEpPHBIH
00BbEM yyeOHBIX YACOB Ul U3YYEHMS PA3JIesIOB U TEM KypCa, a TAKiKe PEKOMEHIYEMYIO MOCIel0BaTeNbHOCTb
W3yYeHHsl TEeM, OCHOBAaHHYI0 Ha JIOTHKE pa3BHTHSA TPEJMETHOTO COAEPKAHHS C Y4ETOM BO3PACTHBIX
ocobeHHOCTEH 00yJIarOIIHXCS.

[lporpamMma umeeT OpPUMEPHBIH XapakTep W MOXET CTaTh OCHOBOH JUIsl COCTABICHUS YUYMTENSIMU
O6uonornu cBoMX pabOYMX TPOrpaMM U OpraHU3alMi y4eOHOTO mMpoliecca. YUHTEIIMH MOTYT OBITh
MCIOJIb30BaHbl PA3JIMYHbIE METOJUYECKHE MOAXO0/bl K IMPErojaBaHuio OMOJIOrHH IPU YCIOBHM COXPaHEHHS
00s13aTeLHON YacTH COAEPKAHUS Kypca.

B nporpamme onpenensiorcss OCHOBHBIE LENH W3ydeHHs GMONOrMH Ha YpPOBHE OCHOBHOrO oOIIero
o0pa3oBaHus, IUTAHHPYEMBIC pPE3yJbTarTbl OCBOEHHS Kypca OHOJIOrHMHM: JHYHOCTHBIE, METAlpPeIMETHbIE,
npeaMeTHbIe. [IpeMeTHbIe MIaHuPYEMBIE PE3YITAThl AaHbI U K&XK/I0TO TOAa N3y4EHHs OMOIOTHH.

[Tporpamma uMeeT cneayrouyio CTpykTypy:

- IUIAHHPYCMBIC PC3YIIbTAThI OCBOCHHA y‘ICGHOFO npeaMera «buonorus» no rogam OGY‘:ICHH}I;
» COOCpPNKaHHUE YLIGGHOTO npeaMeTa «buonorus» no rojgam OGYHEHHH;
- TEMATHYCCKOC I[UITaHUPOBAHWE C VYKa3aHHEM KOJHMYECTBa YacOB Ha OCBOCHHC Kﬂ}l{,[!()ﬁ TEMbI H

NPUMEPHOH XapaKTEPHCTUKOHN Y4eOHOH JIeATENIbHOCTH, PEaIH3YEMOH MPH U3YYCHHUH ITHX TEM.
OBIIAS XAPAKTEPUCTHUKA YYEBHOI'O IPEJAMETA «BHUOJIOI' U1 »

Yuebuwlii npeamer «buosorusy» pasBuBaeT NpeiCTaBlIeHHs O [M03HABAEMOCTH SKHBOH NPUPOJILI M
MeTo/ax e€ Mo3HaHUs, OH MO3BOJSAET CHOPMHPOBATE CUCTEMY HAYYHBIX 3HAHHH O JKUBBIX CHCTEMAaX, YMEHHUA HX
M0J1y4arh, MPUCBAUBATL U MPUMEHSTH B JKU3HEHHbIX CUTYaIUsAX.

buomoruueckas moAarotoBka oOecrnevydBacT MOHUMaHWEe OOy4aOIMIMMHCS HAyYHBIX MPHHIUIIOB
4EJI0BEYECKOH JEATENBHOCTH B MIPUPOE, 3aKIa/IbIBAET OCHOBBI IKOIOTHYECKOH KYJIBTYDEI, 310poBOro 00pasa
WUBHH.

HEJN U3YYEHUSA YUEBHOI'O IMTPEAMETA «BMOJIOT U5

Lensamu u3yuenns OUOIOruM Ha YPOBHE OCHOBHOTO 001ero 00pa3oBaHus ABIAIOTCA:

. (OpMHPOBAHHE CHCTEMBI 3HAHHI O TIPHU3HAKAX M ITIpoleccax JKU3HEACATCTBHOCTH OMOIOTHIECKUX
CUCTEM Pa3HOro YPOBHS OpraHu3aliuu;

. (hopMHpPOBaHHE CHCTEMBI 3HaHMI 00 OCOOEHHOCTAX CTPOCHMS, KMU3HEIACATEILHOCTH OpraHuzMa
YEJI0OBEKA, YCIOBHIX COXPAHEHUS €r0 3/10POBbSL;

. (hopmupoBaHue yMEHHH MPUMEHSITH METO bl OMONOTUYECKON HAYKH 18 U3ydeHHUsl OUOIOrHYECKHX
CHCTEM, B TOM YHCJIEC U OpraHu3Ma 4eloBeKa;

. (hopMHpOBaHME YMEHHUI HMCMOJIL30BaTh MH(MOPMAIMIO O COBPEMEHHBIX NOCTIKEHUAX B o0macTu

Ouonorun st OOBSICHEHHS MPOLECCOB M SABJICHUI KUBOH NPHPOALI M KH3HEACATEITHLHOCTH COOCTBEHHOTO



OpraHusMa,

. (dopmupoBanne ymeHWH OOBACHATH pOJb OHONOTHH B TPAKTHYECKOH AEATENBHOCTH JIOMEH,
3HayeHune OMOIOrHYECKOro pasHoodpasus i coxpaHenus OuocQepsl, NOCNeACTBUS AEATENLHOCTH YEI0BEKa B
MPHPOE;

. (hopMHpOBaHHE YKOTOTUIECKOH KYJIbTYPHI B HEIAX COXPaHEHHS COOCTBEHHOTO 3/I0POBBS M OXPAHBI
OKPYXKaIoILIEH Cpeibl.

JocTtu:xenue neneit obecneunBaeTcs pemieHueM caeayromux 3AJAY:

. npuodperenre 3HaAHMH OOyJaOUIMMUCA O JKMBOH [PHPOJE, 3aKOHOMEPHOCTAX CTPOEHMS,
KU3HEJEATENILHOCTH W Cpejoodpasyrolieil pojii OpraHu3MoB; YEIOBEKe Kak OMOCOLMAIBHOM CYLIECTBE; O
poJr OHOIOTHYECKOHN HAYKH B MPAKTHYECKON AATENLHOCTH JIO/ICH;

. OBJIAJIGHHE YMEHHAMH TPOBOJNTE  HCCIENOBAHUA €  HCMOJb30BaHHEM  OHOIOTHYECKOTro
obopynoBanus 1 HaOIIIOJEHUS 3a COCTOSIHHEM COOCTBEHHOTO OPraHu3Ma;

. ocBoeHue npuémoB pabortel ¢ Ouonoruuyeckoit uHdopmanmeil, B TOM YHCIE O COBPEMEHHBIX
AoCTHKEHHUAX B 00sacTh OM0I0THH, e€ aHAIN3 U KPUTHUYECKOE OLICHHBAHHE;
. BOCIIUTaHUE OHOJOTHMYECKM W IKOJIOTHUYECKH TPaMOTHOH IJIMYHOCTH, TOTOBOII K COXPaHEHHIO

cOOCTBEHHOTO 3/I0POBBS M OXPaHbl OKPYKAIOIIEH cpeibl.
MECTO YUYEBHOTI'O ITPEJIMETA «bHOJIOTH f1» B VHEBHOM ITJIAHE

B cootserctBun ¢ ®I'OC OO0 Omosorust apisiercst 00s13aTebHBIM MPEIMETOM Ha YPOBHE OCHOBHOIO
obuiero obpasopanus. J/lanHas nporpamma rpejycMaTpuBaeT u3ydeHnue ouonornu B o0béme 238 yacos 3a nsTh
aetr oOyvenus: u3 pacu€ra ¢ 5 mo 7 kmacc — 1 wac B Hememo, B 8—9 kmaccax — 2 waca B Hemenmio. B
TEMATHYECKOM TUIAaHMPOBAHUM JUTA KAX0TO Kiacca MpeiaraeTcesi pe3eps BPEMEHH, KOTOPbIH YUUTENbs MOKET
UCIIONIL30BAaTh MO CBOEMY YCMOTPEHHIO, B TOM WYHCJE JUIsi KOHTPOJbHBIX, CAMOCTOSITENBHBIX paboT u
00001manmnx ypoKoB.

COAEPXXKAHHME YUEBHOI'O ITPEJIMETA «BHMOJIOT M 5»

5 KJIACC

1. Buosorus — Hayka o sKuBoii npupojae

[Tousitve o xu3uu. Ilpu3HaKy HKUBOrO (KJIETOUHOE CTpPOEHHE, NMUTaHHe, JbIXaHue, BblIeleHue, pocT U
ap.). O0beKThI KUBOI M HEXKHUBOH NPUPO/IbI, UX cpaBHeHHE. KuBas M HeAKHUBasA HPUPOIA — €AMHOE 1IEJI0E.

buonorns — cuctema Hayk O uBoi npupoae. OcHoBHBIE paszzensl Ouonoruu (60TaHMKA, 300J0THsA,
IKOJIOT S, IUTONOrus, anatomusi, pusuonorus u jap.). lpodeccun, ceszannsie ¢ Guonorueii: Bpay, BeTepuHap,
TMICHXOJIOT, arPOHOM, JKHBOTHOBO | Jp. (4—35). CBaA3b OMOIOTHH C IpYTMMH HayKaMH (MaTeMarhuka, reorpadus
i ap.). Ponb OHONOrMH B TMO3HAHWUM OKPYKAIOMIETO MHPA M MPAKTHYECKOH JEATENbHOCTH COBPEMEHHOTO
4eJIoBeKa.

Kabuner Ouonorun. [lpaBuna noeeaecHus u paboTel B KaOuHere ¢ OMONIOTMYECKUMH MpuOOpamMu u
HHCTPYMEHTaMH.

buoslornyeckue TepMHHBI, TMOHSATHA, CHMBOJLL. Mcrounukum Ouonoruueckux 3HaHuid. [lomck
uH(pOpPMALMK ¢ MCTOJIBL30BAHUEM PA3JIMYHBIX MCTOYHUKOB (HAyHHO-TOMYNSpHAA JMTEpPaTypa, CIpPaBOYHHKH,
Hurepuer).

2. MeToibl H3y4YeHHs! KHBOI NPUPO/IBLI

Hayunbie Merojbl u3ydeHMs KMBOW TNpPHUPOABI: HAONIOJEHHE, JKCICPUMEHT, OIMUCAHHE, W3MEPEHHE,
Kraccuukaius. YCTpPOHCTBO YBEIHYHTENBHBIX MPUOOPOB: JIyNMbl M MHUKpockoma. I[lpaBuia paboTel ¢
YBEJIHYUTEILHBIMEI PUOOPAMH.

Meton onucanmss B OMONOrMM (HATJIAJHBIA, CIIOBECHBIA, cXemaTH4eckHi). Meroa wu3MepeHus
(MHCTpYMEHTBl U3MepeHus). Meroa knaccM(puUKalMu OPraHUu3MOB, TPUMCHEHME [JBOHHBIX Ha3BaHWH
oprauu3MoB. Habnroienne u 3KCrepuMeHT Kak BeJyliue MEeTo /bl OHOI0THH.

Jlabopamopuvie u npakmuveckue pabomol

1.  Uzyuyenue nabGopatopHoro oOOpyIOBaHMA: TEPMOMETPHI, Bechl, Hamku I[lerpu, npoOUpKH,
meH3ypku. [1pasuna pabotsl ¢ 000py/I0BaHHEM B IKOILHOM KabuHeTe.

2. (O3HaKOMIICHHE C YCTPOICTBOM JIYIIbI, CBETOBOTO MUKPOCKOTIA, MpaBuiia padoThl C HUMH.

3. O3HakoMIIEHHE C PACTUTEIbHBIMH M JKMBOTHBIMH KIIETKaMH: TomMaTa M apOy3a (HaTypanbHbIE
npenaparsl), UHQY30puH Ty(enbkn U rHApbl (TOTOBBIC MHKPOIIPENapaThl) ¢ MOMOILBIO JIYIIbl U CBETOBOTIO
MUKPOCKOIIA.

IKCKypcuu uiu 6UOCOIKCKypcuu

OBnaaenne METOJaMHU U3YYEHHS JKHBOH MPUPO/Ibl — HAOIIOAEHUEM U IKCTIEPUMEHTOM.

3. Opranunsmsl — TeJ1a JKHBOH NPHPO/LI



[Tousitue 00 opranusme. JlosiiepHeie u siepHbIe OpraHUu3MBbl.

Knerka u e€ orkpeitue. Knerounoe crpoenue opranuszmoB. [lutonorus — Hayka o knerke. Knerka —
HAMMEHbILIAs €AMHUIIA CTPOEHHS W IKU3HEAESTeIbLHOCTH opraHu3MoB. CTpoeHHe KIETKH MO CBETOBBIM
MHKPOCKOTIOM: KJIeTO4Hast 0007104Ka, IIUTOTLIA3MA, SIPO.

OnHOKNETOUHbIE U MHOTOKJIETOUHbIE Opranu3Mbl. KiieTku, TkaHH, opraibl, CHCTEMbI OPTaHOB.

JKusnenestensHOCTE  OpraHu3mMoB. OCOOCHHOCTH CTPOCHMSI M IIPOIECCOB JKU3HEJIEATEIILHOCTH Y
pPACTEeHUN, JKHBOTHBIX, OakTepuil u rpuboB.

CpoiicTBa OpraHuMsMOB: [MTaHHE, [IbIXaHHWE, BbIJEJIEHHE, JIBWKEHHE, PAa3MHOKEHHE, pa3BHTHE,
Pa3ApakUMOCTh, PUCIIOCOOIIEHHOCTE. OpraHu3M — eJIMHOE Lieloe.

PaznooOpazue opraHu3sMoB ¥ uX Knaccupuxanus (TakcoHsl B OMONOruM: uHapceTBa, THIMLI (OTAENBI),
Ki1acchl, OTpAABI (MOPsAKH), cemelcTBa, poibl, BHAbl. baktepuu M BHUpYChl Kak (OPMBI KH3HH. 3HadeHHE
OakTepuii 1 BUPYCOB B IPUPO/IE U B JKU3HU YEJIOBEKA.

Jabopamopusie u npakmuueckue pavomsi

. M3yueHune KJIETOK KOXKHIIbl YCIIYH JIYKa MOJ JIYIIOH U MMUKPOCKOIIOM (Ha NPHMEPE CAMOCTOATEIBHO
MPUTOTOBIEHHOTO MUKPOTIPENapaTa).

2. O3HaKOMJICHHE ¢ IPHHLMIIAMH CUCTEMATUKN OPTaHU3MOB.

3. Habmopaenue 3a moTpeOIeHUEM BOIbI PACTCHHEM.

4. Opranusmsl 1 cpeia OOMTaAHUSA

[Tonsitue o cpene oburanus. BojHas, Ha3eMHO-BO3/YIIHAS, [TOYBEHHAS, BHYTPHOPraHU3MEHHAs Cpeibl
obutannga. [lpeacrasutenu cpen oburanus. Ocobennoctn cpen oOurtanus opranusmon. [IpucnocobneHus
OpraHu3MoB K cpejie ooutanus. Ce30HHbIE M3MEHEHHSI B JKU3HM OPraHU3MOB.

Jabopamopusie u npaxmuueckue padomol

BrisiBrienne npucnocodaeHnii Opranu3MoB K cpejie 00uTanus (Ha KOHKPETHBIX [pUMepax).

IKeKypcuu uanu 6U0e0IKCKYpCuu

PacTuTtenbHbI M AKUBOTHBIM MUP POIHOTO Kpas (KpaeBeaeHHE).

5. lIpupoaubie coodimecTsa

[TonsaTre o npupoaHom coodiecrse. B3auMOCBA3M OPraHU3MOB B NIPUPOJIHBIX coobecTsax. ITumniessie
cBi3M B cooOmiecrsax. [lumieBbie 3BeHbs, Lend M cerd nuranus. [lpousBoaureny, norpeduTenud U
Pa3pyIIMTEIH OPraHHYECKHX BEILECTB B NMPHPOAHBIX cooduiectBax. [Ipumepsl npupoanbix coobuiects (Jec,
TPy, 03€pOo U Op.).

HckycerBennbie cooluiecTBa, UX OTIHYMTENbLHBIE MPH3HAKK OT MPUPOAHBLIX coolbuiectB. [Tpuuunbl
HEYCTOHYHBOCTH UCKYCCTBEHHBIX CO00IIeCTB. PO HCKYCCTBEHHBIX COOOLIECTB B )KH3HH YEIIOBEKA.

[Mpuponnsie 308 3emau, ux oburatenu. ®nopa u dayna npupoaasix 30H. JlanamadTsl: TPUPOAHBIE 1
KYJIBTYpHBIE.

Jabopamopusie u npakmuyeckue paoomol

H3yueHne nCKycCTBEHHBIX COOOLIECTB M MX oOuTaTenel (Ha npuMepe aKkBapuyma M Jip.).

IKCKypcuu unu eUOe0IKCKYpCul

I M3yyenne npupoaHbIX cOOOMIECTB (Ha puMepe jieca, o3epa, npyaa, Jyra u ap.).

2. M3yyenue ce30HHBIX SBJICHHIA B )KM3HU NPUPOIHBIX COOOIIECTB.

6. ZKupasi npupo/1a u 4eJI0BeK

M3menenuss B npupoae B CBA3H € pPa3BUTHEM CEJIbCKOTO XO3sHCTBA, NPOW3BOIACTBA W POCTOM
YHCIICHHOCTH HaceleHus. BiausHue yenoBeka

Ha JKUBYIO IPHPOY B XoJe uctopuu. [nobanbHble JKoIorudeckue mpodieMsl. 3arps3HeHie BO3AyIIHOM
M BOJHOW 00ono4ek 3emin, MOTEpHM I04YB, WX TmpeaoTBpaiieHne. Ilyrm coxpanenus OHOIOrHYeckoro
pazHooOpasus. OxpaHsicMble TEPPUTOPHM (3aMOBE/IHUKH, 3aKA3HUKW, HAIMOHAIIBHBIC MapKH, MaMATHUKH
npupo/sl). Kpacuas kuura P@. Oco3HaHHe KU3HH KaK BEIIUKOH HIEHHOCTH.

Ilpakxmuueckue pabomut

[MpoBenenne axkiuu mo yOopke mycopa B Ompkaifiiem liecy, mapke, CKBepe HJIM HAa NPUILIKOIHHOM
TEPPUTOPHUH.

6 KJIACC

1. PacTurenbHbIi Oprauusm

boranuka — Hayka o pacrenusix. Paszgenst 6oranuku. CBsi3b O0TaHUKK € APYrUMH HAYKAMH M TEXHUKOM.
O0b1ue npu3HaKy pacTeHHil.

Pa3nooOpasue pactenuii. YPOBHH OpraHm3anuy pAacTHTENBHOTO OpraHu3Ma. Beicmime u  Husmmne
pactenusi. CriopoBbIie 1 CEMEHHbBIE PaCTEHUS.



Pacturensnas wierka. M3ydenue pacTUTENbHOM KIETKM I110J CBETOBBIM MHUKPOCKONOM: KJeTOYHas
o0osouka, 1/po, UTONIa3zMa (MIacTH/Ibl, MUTOXOH/IPHH, BAKYOJIH ¢ KIETOYHBIM COKOM). PacTuTenbHbIE TKaHH.
DYHKIIMK PaCTUTENILHBIX TKAHEH.

Opransl ¥ CHCTEMBI OPraHoB pacTeHuit. CTpoeHHe OPraHOB PACTUTENLHOTO OPraHU3Ma, UX POJb U CBA3b
MEKTY COOOH.

Jlabopamopnwie u npakmuyeckue padbomsi

1. M3ydeHue MUKPOCKOMHYECKOTO CTPOCHUS JINCTA BOJHOTO PACTCHUS J10/ICH.

2 M3ydenue CTpoeHHs paCTUTE/IBHBIX TKaHeH (MCIONb30BaAHHE MUKPOTIPEIApaToB).

3. M3ydeHue BHEUIHEIO0 CTPOEHUS TPABSHHUCTOrO IIBETKOBOIO pacTeHMs (Ha KUBBIX WM repdapHbIX
IKZEMIUISIPAX PACTEHHI): MACTYUILS CYMKA, Pe/ibKa IMKas, TIOTHK KU 1 1p.).

IKCKypcuu unu 6UOCOIKCKypcuu

O3HaKOMJIEHHME B IPUPOJIE C IIBETKOBBIMH PACTEHUSAMH.

2. CTpoenne H JKH3HEICATEIBHOCTH PACTUTEILHOT0 OPraHU3Ma

Humanue pacmenusn

Kopenb — opran nmouBeHHOro (MUHEPansHOTO) MUTaHusd. KopHU U KOpHEBBIE cUCTeMbl. Buibl KopHEi u
TUIBl KOPHEBBIX CHCTEM. BHelHee ¥ BHYTpEHHEe CTpPOEHHME KOpHs B CBA3M ¢ ero (pynkumsamu. Kopuesoii
gexnuk. 3oHbl kopHA. Kopesbie Bomocku. Poct kopusa. [lornoimieHue KOpHAMH BOJbI U MHHEpaIbHBIX
BEIECTB, HEOOXOJUMBIX PACTEHHIO (KOpPHEBOE JapiieHHe, ocmoc). Bunousmenenue kopueii. Ilousa, eé
10/10poJHe. 3HadeHre oOpaboTKH MOYBHl (OKyYMBaHUE), BHECEHHs YA00PEHHil, MPOpEeKUBaHUS TPOPOCTKOB,
MOJUBA A JKH3HH KYJIbTYPHBIX pacTeHuii. [ napomnonunka.

[ToGer u nouku. Jlucropacnonoxkenue u IucroBas mozauka. Crpoenue u ¢pyHkuuu jucra. ITpocteie n
CIIOMKHBIE IHCThs. Bunousmenenus muctbeB. OcoOEHHOCTH BHYTPEHHETO CTPOEHHSI JIUCTA B CBSA3H C €ro
GyHKIMAME (KOXKHIIA M YCTBUIA, OCHOBHAsA TKaHb JIMCTA, MPOBO/AIINE MydkH). JIUCT — opran BO3AyIIHOTO
nutanud. DorocuuTes. 3HaueHUE (POTOCHHTE3a B IPHPOJIC H B JKU3HH YCIIOBEKa.

Jabopamopnsie u npakmuueckue padbomol

. H3yyeHue cTpOEHHsA KOPHEBBIX CHCTEM (CTEP/KHEBOH M MOYKOBATOH) Ha nNpuMepe repdapHbIX
IK3EMILIIPOB HIIM JKHUBBIX PACTCHUIA.

2. HM3yyenue Mukponpenapara KI€TOK KOpPHS.

3. H3yyenwue cTpoeHHs BEreTaTHBHbLIX M F€HEPATHBHBIX MOYEK (Ha NpUMepe CHPEHH, TOTIOJIS U p. ).

4. OsHakOMIICHME C BHEIIHHM CTPOCHMEM JIHCTBEB M JIMCTOPACTIONOKEHHEM (HAa KOMHATHBIX
PACTEHUSIX).

5. H3y4yeHne MHKpPOCKONNYECKOTO CTPOCHHSA JINCTA (HA TOTOBBIX MHKPOMpEIaparTax).

6.  HaGmiogenue npouecca BbIAETEHUS KUCIOPO/1a HA CBETY aKBAPHYMHBIMU PACTCHHUSIMH.

Mvixanue pacmenus

JbixaHue KOpHA. PhIXJICHHE MOYBBI [UIA YAYYIICHUA AbIXaHUA KOPHCH. YCIOBHsA, MPEHATCTBYIOLIHE
AblXaHuio kopHei. Jluer kak oprad awixanus (ycrbuusblii annapat). Ilocrynienue B suct armocdepHoro
BO3/yxa. CullbHas 3anbUIEHHOCTh BO3/lyXa Kak MpensTcrBve Juist JbixaHus JucTheB. Crebenb Kak opras
AbIXaHud (HaIuYMe YCThHIL B KOKHMILE, yeuesnuek). OcobennocTn apixanus pacteHuii. B3aumocsasp apixanmus
pacteHus ¢ (POTOCHHTE30M.

Jabopamopusie u npaxmuueckue pabomst

M3ydenne posin puIXJIeHus 1 AbIXaHHsA KOpHEH.

Tpanucnopm eeurecme 6 pacmenuu

Heopranuueckue (Boja, MUHEpalbHBIE CONM) W OpraHUuYecKue BeriectBa (Oenkd, KHPBI, YIIEBOJBI,
HYKJICHHOBBIC KWCI/IOThI, BATAMUHEI H JIp.) pacTeHus. CBA3b KJIETOYHOrO CTPOCHHs CTeO/Is ¢ ero (pyHKIHIMH,
Pocr crebnst B gnuny. Kneroynoe crpoeHue credis TPaBAHHUCTOIO PacTCHUs: KOXKMIA, MPOBOAAIIME ITYUKH,
OCHOBHAs TKaHb (napenxuma). Kierounoe crpoenue credis JApeBeCcHOro pacreHus: Kopa (npodka, 1yo),
kamOui, apeBecuHa U cepjuesuna. Pocr crebust B Tomuuny. [TpoBojsuiue Tkanu kophs. TpaHcropr Bojibl 1
MHMHEpabHBIX BELIECTB B PAcTeHHH (COCy/bl JApeBECHHbI) — Bocxondmuii Tok. Mcmapenue Boabl 4epes
crebenb U IUCThA (TpaHcnupanus). Peryiasaaus ucnapeHust Bojbl B pacTeHHH. BimsHne BHEIIHUX YCIOBUN Ha
MCrapeHue Bo/Ibl. TpaHCIOPT OpraHu4ecKHX BEILIECTB B PACTCHUH (CUTOBHUIHEIC TPYOKH J1y0a) — HUCXOAAIH
Tok. [lepepacripeienenue u 3amacanue BEIIECTB B pacTeHnn. Bunonsmenénnsie modern: KopHeBuIe, KIyOeHb,
nykoBuia. MIx ctpoeHue; OHOJIOrH4ecKoe U X03sHCTBEHHOE 3HAUCHHUE.

Jabopamopnsie u npakmuyeckue padbomsi

. OOHapyxeHHEe HEOPraHMYECKHX H OPraHMYECKUX BEILECTB B PACTCHUH.

2. PaccmaTtpuBaHue MUKPOCKOMHMYECKOTO CTPOEHMS BETKH JEpeBa (Ha rOTOBOM MHUKPOMpEnapare).

3. BbiaBnenue nepeBrKeHIs BObI U MHUHEPAJIbHBIX BELIECTB 110 JJPEBECHHE.



4. HccnenoBaHue CTPOCHUsI KOPHEBHILA, KITYOHS, TYKOBHILLbI.

Pocm pacmenusn

Ob6pazoparenbible TKauuw. Konyc wHapactanusi nobera, poct KOHUMKA KOpHs. Bepxymeunbiii u
BCTABOYHBII pocT. PocT kopHs U crebnsg B Tonmmuy, kamOuii. O6pazoBaHue TOJUYHBIX KOJIEI Y JAPEBECHBIX
pactenuii. Bnusane dutoropmonos Ha poct pactenus. Poctoswie nBwkenus pactenuil. Pazsutne nmobera m3
nouku. Berenenne noOeros. Ynparinenue poctoM pacteHus. @opmupoBanue kpoHsl. [IpumeHenne 3HaHMid 0
pOCTE pacTEeHHS B CEILCKOM X03diicTBe. PazpuTie DOKOBBIX TTOOETOB.

Jlabopamopuuie u npakmuyeckue padomst

I.  Habmojenue 3a pocToM KOpHS.

2. Habmonenue 3a poctom nodera.

3. Onpenenenne Bo3pacra JIepesa 1o Crmy.

Pazmnoncenue pacmenus

BereraTtuBHOE pa3sMHOKEHME 1IBETKOBBIX pacTeHuit B npupojne. BereratuBHoe pasMHOMKEHHE
KynbTypHbIX pacTeHui. Knonel. CoxpaHeHue npH3HAKOB MaTEPUHCKOTO pacTeHUA. XO3AHCTBEHHOE 3HAYCHUE
BEreTaTUBHOIO pa3MHokeHus. CemeHHOE (reHepaTMBHOE) pasMHOXKeHHMe pacteHuil. LlBeTkm u couBerus.
Onbmenne. IlepekpécTHoe onsUIeHHE (BETPOM, JKMBOTHBIMH, BOJIOH) M camoonsuleHue. JlpoiiHoe
omoforBopenue. Hacnenopanue npusHakoB oboux pactenuit. OOpazoBaHue MI0J0B U ceMsaH. THMBI M10/10B.
Pacnipoctpanenye niaoz0B U ceMsH B npupoje. CocTaB ¥ CTPOEHHE CEeMsH. YCIOBUS NMPOPACTAHUS CEMSIH.
[Toaroroska cemsiH K roceBy. PassuTue npopocTkoB.

Jdabopamopusie u npakmuyeckue pabpomol

1. Osnagenue npuémamu BEreTaTUBHOIO Pa3sMHOMKEHMsI pacTeHuil (depeHKoBaHHE 100eros,
YEepeHKOBAHUE JIUCTHEB M Jp.) HA NpHMEpe KOMHATHBIX pacTeHWiH (TpajecKaHIUs, CEHNoJIHd, OeroHus,
caHceBbEpa U . ).

2. W3ydeHue CTPOCHHUA 1IBETKOB.
O3HaKOMIICHHE C pa3IMYHBIMM TUIIAMU COLIBETHI.
N3zyyenue crpoenns ceMsH ABYAOIBLHBIX PACTEHUH.
N3ydyeHue cTpoeHHst CEMSH OJIHOI0JIbHBIX PACTECHUIA.
. Omnpenenenne BCXOXKECTH CeMSIH KYJIBTYPHBIX PACTEHHH U ITOCEB UX B IPYHT.

Pazeumue pacmenusn

PasBuTHe nBeTkoBoro pactenus. OCHOBHbBIE MEPHOABI Pa3BUTHA. LIMKI pa3sBUTHS LBETKOBOTO PACTEHHSI.
Biusnue (akTopoB BHEIIHEH cpejibl HA PAa3BUTHE LBETKOBBIX pacTeHuid. JKusHenHsie (QOpMBI 1BETKOBHIX
pacTeHHil.

Jabopamopusie u npakmuueckue padomnl

. Habmozaenue 3a pocTOM W pa3sBUTHEM [BETKOBOI'O PACTEHHUS B KOMHATHBIX YCJIOBUSIX (Ha npHuMepe
(paconmu unm noceBHOrO ropoxa).

2. Onpejenenue yclloBHii NpopacTaHus CeMsiH.

v s

7 KJIACC

1. CucremaTu4ecKkue rpynnbl pacreHui

Knaccugurkayusa pacmenuii. Bun xax ocHoBHas cucreMatuueckas kateropus. CucreMa pacTUTEILHOTO
mupa. Hwusmime, BbiCHIME CHOpOBBIE, BBICIIME CeMeHHbIe pacTeHus. (OCHOBHbBIE TaKCOHBI (KaTeropuu)
CHUCTEMAaTHKH pacTeHu# (LlapcrBo, OTAeN, Kiacc, MOpsAAOK, cemelcTBo, poj, Bua). Mcropus passutus
CHUCTEMAaTHKH, OITMCAHUE BUIOB, OTKPBHITHE HOBBIX BUJOB. POJIbL CHCTEMATHKN B OHOJIOTHH.

Huzwue pacmenusn. Booopocnu. OO0Omas xapakrtepuctuka Bojopocie. OJHOKIETOYHBIE W
MHOTOKJICTOYHBIE 3elIéHBIC BOAOpocin. CTPOCHHE B KHU3HEACATEIBHOCTD 3€/IEHBIX BOJIOpOCiei. PasMHOKeHHE
3enéupiXx Bojopocieil (becrnonoe M mosioBoe). byphle M KpacHble BOJIOPOCIH, HMX CTPOEHHE WU
AKHU3HE/IATEILHOCTh, 3HAUCHHME BOJIOPOC/ICH B IPHPO/IE U KU3HU YEIOBEeKa.

Boicuuue cnoposvie pacmenus. Moxoeuousvie (Mxu). OOmas xapaktepuctuka mxoB. Crpoenue u
KHU3HEJICATENLHOCTh 3eJEHBIX U carHoBbiX Mx0B. [IpucrniocoOneHHOCT, MXOB K JKM3HM Ha CHIBHO
YBIQKHEHHBIX MOYBax. Pa3sMHOKEHHE MXOB, UK Pa3BUTHSI Ha MPUMEPE 3€IEHOT0 MXa KYKYIIKHH J€H. Pob
MXO0B B 3a00nauvBaHuu Mo4B U Topdoodpazosanun. Mcenons3oBanue Topdha U MPOIYKTOB €ro nepepaboTky B
XO3SHCTBEHHOM JeSITeILHOCTH YellOBeKa.

Inaynosuonsie (Ilnaynot). Xeoujeeuonwie (Xeowu), Ilanopomnurxosuonwte (Ianopomnuru). Od1as
XapaKTepPUCTUKA. YCIIOKHEHHE CTPOCHMS [alOPOTHUKOOOpPA3HbIX pAaCTEHHIl 10 CPaBHEHHIO C MXaMH.
OcoOeHHOCTH CTPOEHMA W JKW3HEHACATENILHOCTH TUIAYHOB, XBOLIEH W TMAanopoTHUKOB. Pa3MmHokeHme
narilopotHukoobpasubix. Lukin passurus nanoporuuka. Posib JpeBHUX NANOpoOTHUKOOOpasHbIX B 0Opa3oBaHUN



KaMEHHOI'0 yIiisl. 3HaueHHe MarnopoTHUKOOOPasHbIX B IPUPOIE U KU3HHU YEIOBEKa.

Boicuue cemennvie pacmenus. Ionocemennvte. O0mas xapaktepucTuka. XBOMHBIE pacTeHHsA, HX
pazHoob6pasue. CTpoeHHEe M IKUIHEAESTENLHOCTh XBOWHBIX. Pa3MHoOkeHMe XBOHMHBIX, LUK] pPa3sBUTHS Ha
NMpUMEpPE COCHBI. 3HAUSHHE XBOMHBIX PACTEHHH B MPUPOJIE W JKU3IHU YEIIOBEKA.

Hoxpermocemennvie (ueemroenie) pacmenus. OOmas xapaxtepuctuka. OCOOCHHOCTH CTpPOEHHS H
JKU3HEJCATEIIBHOCTH [MOKPBITOCEMEHHBIX Kak HauOoJlee BBICOKOOPTaHW30BAHHOMH TPYIILI PAacTEHUM, HX
rocrmojgicteo Ha 3emie. Knaccuduxanus mHOKPBITOCEMEHHBIX pacTeHuii: knace /JIByZonbHBIE M KIIACC
Opnoronbubie. [pusnaku kiaccos. LIMKa pa3BUTHS HOKPHITOCEMEHHOIO PACTEHHSL.

Cemeiicmea nOKPIMOCEMEHHBIX™ (H6EMKOGHIX) pacmenuil. XapaKTepHble NMPU3HAKKA CeMeiCTB Kiacca
Hsynonsusie (Kpecrouperusie, wim Kanyctueie, Po3ousernsie, unu PozoBsie, MoTbuibKoBbIe, Wil boboBbie,
[Tacnénoswie, CnoxHouseTHbie, Wi ActpoBbie) M Kinacca OpnonossHbie (JInnednble, 3naku, WK
MsatnukoBsie)**. Muoroobpasue pacrennii. Jlukopactymme mpencTtaBuTend cemeicTB.  KynsTypHbIE
NPEICTABUTENN CEeMEHCTB, UX UCTIOJIL30BAHUE YETOBEKOM.

*— M3ywarorcsi TpU ceMelCTBa pacTEHWE MO BBHIOOPY YUMTENs ¢ YYETOM MECTHBIX ycioBuil. MoxkHO
HCIO0JIb30BaTh CEMEICTBA, HE BOIICIINE B MEPEUEHBb, €CIIM OHM SBJAIOTCS Hamboliee pacrpoCTpaHEHHBIMA B
JIAHHOM PEruoHe.

**_— Mopdonoruieckas XapakTepUCTHKa M ONPEACICHHE CEMEHCTB Kinacca J[BYIONIbHBIC M CeMEHCTB
kinacca OIHOI0NbHBIE OCYILECTBIACTCSA HA 1adOpaTOPHBIX M NMPAKTHYECKUX paboTax.

Jlabopamopuwie u npakmuueckue paoomsi

1. H3yuenne cTpoeHHs 0IHOKIECTOYHBIX BOAOPOCAEH (Ha MPUMEPE XITaMHAIOMOHAIBI M XJIOPEIIbI).

2. W3yyenume CTpOEHHMsS MHOTOKJIETOUHBIX HHUTUYATBIX BOJOpOCIEH (Ha NpPUMEPE CHUPOTUPHI U
YJIOTPHKCA).

3. H3ydeHue BHEIIHETO CTPOECHUA MXOB (Ha MECTHBIX BHAAX).

4.  M3yucHME BHCUIHETO CTPOCHUS NANOPOTHUKA HIIM XBOLLIA.

5. U3yvyeHue BHEIIHETO CTPOCHUS BETOK, XBOW, IIHMIIEK M CEMsH TOJIOCEMEHHBIX pacTeHuil (Ha
MPHMEPE €J1H, COCHBI MJIH JIMCTBEHHHLIBI).

6.  M3ydeHue BHEIIHETO CTPOSHHS MOKPHITOCEMEHHBIX PACTEHMIA.

1 U3yuenune npusHakoB npencrasuteneii cemeiictB: Kpecrousernsie (Kanycrusie), Po3ouBerHbie

(Pososeie), MoteliekoBeie (boOGoseie), [lacnénosbie, Cnoxnousernbie (Actposbie), Jluneinsie, 3naku
(MsTaukoBbIe) Ha repOapHBIX U HATYpaIbHbIX 0Opa3iax.

8. Onpenenenne BUAOB pacTeHUil (Ha mpuMepe TPEX CeMeHCTB) ¢ HCIHOJIb30BaHUEM Ompe/lenuTenei
PAacTeHU WK ONPEACIUTEIbHBIX KapTOUCK.

2. PazBuTHe PACTUTEILHOI0 MUPAa Ha 3emiie

DBOIIOIIHOHHOE PAa3BUTHE PAacTUTENbHOTO Mupa Ha 3emuie. CoxpaHeHHE B 3eMHOH KOpE pacTHTEIBHBIX
OCTaTKOB, MX M3yueHue. «Kupble nckomaemsie» pactutelibHOro napcerea. Kusup pacrenuil B Boje. [lepsbie
Ha3eMHble pacTeHus. OCBOGHHME PACTeHHMSMM CYIUIW. DTarbl Pa3BUTHS HA3eMHBIX PACTeHHUH OCHOBHBIX
cUCTeMaTHUYECKuX rpyni. Beivepuine pacrenus.

DKCKypcuu Uil 6UOCOIKCKYpPCUU

Pasputie pacTUTENbHOrO Mupa Ha 3emie (I9KCKYpCHS B MAJTCOHTOJOTHYECKHM WAM KpaeBeauyecKui
MY3€i).

3. PacTrenusi B npHpPOAHBIX coo01IeCTBAaX

Pactenus u cpena obutanus. Jxomorndeckue Gpaktopbl. PacTeHus U yCIOBHS HEKHBOH MPHUPOJILI: CBET,
Temrieparypa, Biara, atMoc(epHslii BO3ayX. PacTeHuss M ycloBUs JKHBOH TNPUPOJBI NMPSIMOE H KOCBEHHOE
BO3/CHCTBME OpraHu3MoB Ha pacteHus. [IpucnocoOneHHoCTs pacteHui K cpeae oOuranus. Bsaumocsssu
pacteHuii Mex 1y co00i 1 ¢ APYrUMH OPraHu3MaMu.

Pacturenbubie cooOmiectBa. BujioBo#t cocTaB pacTHTENBHBIX COOOIECTB, npeodiajaioniue B HHUX
pactenusa. Pacnpenenenue BHJIOB B pacTUTeNbHBIX cooOmecTBax. Ce30HHbIE W3MEHEHHS B IKHU3HU
pactuteibHOro coodmecrsa. CMeHa pacTHTENbHBIX coo0mecTB. PacTUTENILHOCTL (PAaCTUTENbHBIH MOKPOB)
NpHpOAHBIX 30H 3emun. Dnopa.

4. PacTeHus 1 YeJl0BeK

KynsTypHble pacTeHus ¥ UX MpoucxoxkjeHue. LleHTpbl MHOrooOpa3us U MPOUCXOKICHUS KYIbTYPHBIX
pacrenuii. 3emuezenne. KynbTypHbie pacTeHus CelbCKOXO3SHCTBEHHBIX YIO/HNA: OBOIHBIE, I1J10/I0BO-SI0/IHLIE,
nmoJiesblie. Pacrenus roponaa, ocodeHHocth ropojckoi (aopsl. Ilapku, neconapku, cksepbl, OOTaHMuYECKHE
caabl. JlekopatnBHoe 1BETOBOACTBO. KOMHATHBIE pacTeHHs, KOMHATHOE UBETOBOACTBO. [locnencrTus
AESTENBHOCTH YenoBeka B dkocucTemax. Oxpana pacrureinbHoro mupa. Boceranosiienue 4UCIEHHOCTH PEKNUX



BUJIOB pacTeHuii: ocobo oxpansembie npupojnsie teppuropun (OOIIT). Kpacnas knura Poccun. Mepel
COXPaHEHHS PaCTUTEILHOTO MHUPA.

IKCKypcuu uin 8HOCOIKCKypcuu

1.  U3ydeHHe CENbCKOXO3AHCTBEHHBIX PACTEHUH PETHOHA.

2. U3yveHne COpHBIX PACTEHHI perHoHa.

5. I'pudbl. JInmaiinukn. bakrepuu

['pubsl. Ob6mas xapaktepuctuka. llnsmounbie rpubbl, UX CTPOCHHE, MUTAHUE, POCT, Pa3MHOKCHUE.
CpenoOupie n sgoBuTbie rpudbl. Mepbl npodunakTikn 3aboseBaHuil, cBA3aHHBIX ¢ Ipubamu. 3HaueHHUe
NUIATIOYHBIX TPHOOB B NPUPOJHBIX COOOIIECTBAX M JKU3HM dYenoBeka. [IpOMBIINIJIEHHOE BbIpalMBaHHE
IIJISTOYHBIX TPUOOB (ILIAMITUHBLOHbI).

[InecueBbie rpubbl. [poxokeBbie rpuObl. 3HaYeHHWE IMIJIECHEBBIX M JAPOKIKEBBIX TPUOOB B HpPUPOJE H
KU3HU YeloBeka (muimeBas 1 (hapMalieBTHUECKas POMBIIUIEHHOCTh | JIP. ).

[Mapasutnueckue rpubbl. PaznooOpaszue M 3HAYEHHE MAPA3UTHYECKUX TPHOOB (TOJOBHS, CHOPBIHBS,
butodTopa, TpyToBHK U 11p.). bopsba ¢ 3a001eBaHNAME, BBI3bIBAEMbIMH NTaPa3UTHYECKUMH TpHOaMH.

JIMialiHUKH — KOMIUIEKCHBIE opraHu3Mbl. CTpoeHue nuiiaidHukoB. [luTanue, pocT M pa3zMHOKEHHE
MUINAHUKOB. 3HaUeHUe JMIIAITHUKOB B IIPUPOJIE M KU3HU UYElIOBEKa.
bakrepun — posaepHeic opranu3Mbl. OOmas xapakrepucTuka Oaxktepuii. baxTepualibHas KieTka.

PasmHoxxenue Oaxrepuil. Pacnpocrpanenue Oaxtepmii. PazHooOpasue Oakrepuil. 3HaueHue OakTepHil B
NPHPOHBIX cooOmiecTBax. bone3HerBopHble OakTepHn M Mepbl NPO(UIAKTHKE 3ab0NeBaHuii, BbI3bIBAEMBIX
Oaxrepuamu. bakrepun Ha cayxkOe y uenoBeka (B C€NbCKOM XO3AMCTBE, MPOMBIILIEHHOCTH).

Jlabopamopusie u npakmuueckue padomsi

1. M3ydeHue cTpOeHUs OJHOKIETOYHBIX (MYKOP) ¥ MHOTOKIETOUHBIX (TIEHUITHIT) [IECHEBBIX TPHOOB.

X W3ydeHnne CTpOEHHS MIOZOBBIX TEN HIIANOYHBIX TPUOOB (MM M3yHEHHE NIIATIOYHBIX TPHOOB Ha
MYJISKAX).
B W3yueHue CTpoeHUs JIHIIAHHUKOB,

4. W3yuenue crpoerus OakTepuit (Ha roToBbIX MUKpOIIpenaparax).



