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1. KoMmjiekc 0OCHOBHBIX XapaKTEePHUCTHK NPOTrPaMMbl
ITosicHuTeIbHAA 3anIMCKA

HopmaruBHO — mpaBoBOi 0a30if JUIsl COCTaBICHHUS MPOTPAMMBI MOCITYKUIH CIEIYIOIINE
JIOKYMEHTBI:

1. ®enepanbublii 3ak0H 0T 29 nexadps 2012 r. Ne 273-03 «O6 obpa3oBanuu B Poccuiickoii
denepanum.

2. Ilocranosnenue ['naBHOrO rocysapcTBeHHoro canurapHoro spada P® or 04 urons 2014r.,
No 41 r. MockBa «O06 yrBepxknenun CanlluH 2.4.4.3172-14 «CaHuTapHO-3IUIEMUOJIOTHIYESCKUE
TpeOOBaHUSI K YCTPOWMCTBY, COIEP)KAHHIO M OpPraHU3alMH peXuMa paboThl 00pa3oBaTEIbHBIX
OpraHu3aIyil TOMOJHUTEILHOTO 00pa30BaHus JAETEN».

2. IlocranoBinenue [7aBHOrO TOCYZapCTBEHHOTO CaHUTApHOrO Bpaua Poccuiickoi
Oenepannu ot 29 nekadbps 2010 r. N 189 r. Mocksa "O6 yreepxxaennun CanlluH 2.4.2.2821-10
"CaHUTapHO-2MIUJEMHOJIOTHYECKAE TpPeOOBaHHUS K YCIOBHSIM M OpraHU3aluM OOydeHUs B
00111e00pa30BaTEIbHBIX YIPESIKICHUIX "

3. IIpuka3z Munucrepcta obpazoBanus 1 Hayku Poccuiickoit @enepannu ot 9 HOs0ps 2018
N196 «OG6 yrBepxaenun Ilopsinka opraHuzalud W OCYIIECTBIEHUS 00pa3oBaTeNbHOM
JEeSITETLHOCTH 10 JOTOTHUTEIBHBIM 0011e00pa30BaTeIbHBIM IIPOrpPaMMaM.

EctecTBeHHOHay4YHasi HANPAaBIEHHOCTh B CHUCTEME JOMOJIHUTEIBHOIO 00pa30BaHUS3aHUMAET
OJTHO W3 BEIYLINX MECT, YTO OIpEeIsieTCsi 0€3yCIOBHON MPAKTUIECKON 3HAYUMOCTBIO yIeOHBIX
JTUCIUIUIMH JTaHHOTO MPO(Uis, €e BO3MOXHOCTAMHU B Pa3BUTUU U (OPMUPOBAHUU MBIILICHUS
YyelloBeKa, €€ BKJIaJOM B CO3[JaHUE NPEJICTaBICHUM O HAaydyHbIX METOAAaX I103HaHUs
OKPYKAroIIero MUpa.

Kypc «fOnvui unmennexmyan» HalpaBiI€H Ha BOCIOJHEHUE HEIOCTAIOLIUX 3HAHUH,
OTpabOTKYy MPHEMOB pELICHUS 3aJaHui Pa3IUYHBIX THUIIOB M YPOBHEH CJIOXXKHOCTH BHE
3aBHCUMOCTH  OT  (opMynupoBKH. JlaHHAas mporpamMma  pa3BUBAeT  MBIIUICHHE |
HCCJIEIOBATENIbCKUE 3HAHUS Yydaluxcs; GopmupyeT 0a3y oOUIMX YHHBEPCaJIbHBIX MPUEMOB U
MOJIXO/JI0B K PEUICHHIO 33JaHUI COOTBETCTBYIOIIMX THUIIOB.

CogepxaHue MporpaMmbl HallEJICHO C OJHOM CTOPOHBI Ha coO3/aHue 0a3bl JJIS Pa3BUTHUS
CIIOCOOHOCTEH ydJalluxcsi, C JPYyroi, BOCIHOJHEHHUE HEKOTOPBIX COJEpXKaTeIbHbIX MPOOEIOB
OCHOBHOTO Kypca, €ro JOIOJIHEHUE U PACLUIMPEHUE.

B mnporecce peanuzaniuyd mporpaMMbl HCHOJB3YIOTCS W APYrue paszHooOpasHbie (HOPMBI
3aHSITHIA: UTPbI, KOHKYPCHI, BAKTOPUHBI, BEICTABKHU.

[Iporpamma paccuntana Ha oOyuaromuxcs 8-9 kiacca (Bozpact — 14-15 nert) u peanusyercs B
TE€YECHUE JBYX JIET.

Lenap u 3aga4yu mporpaMmmsi.
[lenp: paszBuTHe y  OOy4aroOlMXcs  WHTEIJIEKTyallbHBIX yYMEHMH W HaBBIKOB B
€CTeCTBEHHOHAy4YHO! cepe 0Opa3oBaHusl.
3agaun:
1.®opmMupoBaHue y ydaluxcsi HAyYHOTO MUPOBO33PEHUS,.
2.pa3BUTHE TBOPYECKHUX CHOCOOHOCTEH, yMEHMs paboTaTh CAaMOCTOSTEIBHO U B TPYIIE, BECTH
JUCKYCCHIO, apTYMEHTHPOBATh CBOIO TOUKY 3pE€HUS M YMETh CIIyILaTh APYroro;
3. BoBneueHue ydamxcsi B Hay4YHO-UCCIIEI0BaTEIbCKYIO padoTy.
5. Pa3Butre OCHOBHBIX TPUEMOB MBICIUTEIBLHOM NEATEILHOCTH (aHAIN3, CHHTE3, 0000IIIeHHE,
CpaBHEeHHe, KiIaccupukaus, peQuexcus).



CoaepsxkaHue nmporpaMmbl

«MareMaTHKAa IJIIOC: JONOJHUTEIbHbIE BONPOCHI MATEMAaTHKH

[TpoueHTs! B 1iKoJie ¥ kU3HU. Motynb U ero npunoxenus. OyHKIMHU U ux rpaduxu. Pemenune
TEKCTOBBIX 3aJ1a4. Perienue ypaBHeHHI U HepaBeHCTB. McciieioBanne KBaApaTHOrO TPEX4ICHa.
['eometpus. Kpacora u rapMoHusi. DJ€MEeHTHI TEOPUHU MHOXKECTB. J[eTMMOCTD LENbIX YHCElL.
Cucrembl cUMCIeHHS. DJIEeMEHThl KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEH.

3anumarenbHasi OMOJIOTHA

Ocobennoctu napcrsa pacteHuit Ypana. Huzmume pactenust Ypana. Boiciiue pactenust ¥Ypaia.
[Ipocreiimue. becriozBoHOUHBIE )kMBOTHBIE CpenHero Ypana. [103BoHOUHbBIE )KUBOTHBIE.
Xopaoseie Cpennero Ypana. ConpansHas MeaunuHa. MHbekunonnslie 3a001eBanusl.
3a0osieBaHus, CBA3aHHbBIE C BPEIHBIMH MPUBBIUKaMH. PacripocTpaHeHHbIE XPOHUYECKHE
3a00JieBaHNs. DKCTpEMaJIbHbIE CUTYallMH: TPaBMaTU3M, oTpaBieHUs. OKka3aHUe 1epBOM
nomouiy. ['uruena nuranus. Putmudeckue rnpoieccsl Ku3Heaes TeNbHOCTH. [ uruena obITa.

H.Ha}mpyeMble pe3yJdbTaThbl

B pesynpTaTe OCBOEHHS JOIMOJHUTENBHON 001Ie00pa3oBaTenbHO  001Iepa3BUBatOLICH
nporpamMmbl «FOHBIM HHTEIEKTYaID» 00y4JaronIuecs:
- TOJly4aT BO3MOXXHOCTh  PAaCIIUPUTh, CHUCTEMATU3UPOBaTh W  YIIYOUTh HCXOJIHBIE
MPEACTABJICHUSI O TMPUPOAHBIX OOBEKTaX U SBJICHHUSIX KaK KOMIIOHEHTaX €IWHOTO MHpa,
OBJIQJICIOT OCHOBAMHU MPAKTUKO-OPUEHTUPOBAHHBIX 3HAHUU O TIPHUPOJE, MPHOOPETYT 1ETOCTHBIN
B3IJISA]l HA MUD;
- TIO3HAKOMSTCS C HEKOTOPBIMH CIOCOOAMM HW3YY€HHUs MPUPOJIbI, HAYHYT OCBAUBATh yYMEHUS
MPOBOAMUTH HAOIIOACHHUS, CTABUThH OMBITHI, HAYYaTCs BUJIETh U MOHUMATh HEKOTOPbIE MPUIMHHO-
CJIE/ICTBEHHBIE CBSI3U B OKPYKAIOLIEM MUPE;
- MOJIy4aT BO3MOKHOCTh HAYYUThCS MCIOJB30BaTh PA3JIMYHbIE CIPABOYHbIC M3TaHUs (CIOBapH,
SHIMKIIONENHM, BKJIIOYash KOMITBIOTEPHBIE) M JIUTEpATypy O TMPHUPOJE C IENbI0 TIOMCKa
MO3HaBaTeIbHOW MH(GOPMAIIH, OTBETOB Ha BOIIPOCHI, OOBSICHEHUH, JIJISl CO3/IaHMsI COOCTBEHHBIX
YCTHBIX WJIM TMCbMEHHBIX BBHICKA3bIBAHUM.

- MOJy4YaT BO3MOXKHOCTh HAYYHMTHCS OINpPEAEATh TUI 33aJa4d U ONTHUMAlbHBIE CIOCOOBI ee
pelieHus: He3aBUCUMO OT (POPMYJIUPOBKH 3aJaHUSI.

- TIOJIy4aT BO3MOKHOCTh HAYYUThCS paboTaTh ¢ 3aJadyaMi B HETUITUYHOM MOCTAHOBKE YCIIOBUH.

- MOJTy4YaT BO3MOXXHOCTh HAYYUThCS padOTaTh C TECTOBBIMU 33/IaHUSIMHU.

- TOJIy4aT BO3MOKHOCTb HAYYUTBhCS TNPABWIBHO PpACIPENENsITh BpeMs, OTBEJACHHOE Ha
BEINIOJIHEHME 3aJaHuN



2. KoMmiuiekc opraHu3aiHOHHO-TEATOTHYECKHX YCJIOBHIt

YyeOHublii mJI1aH

HazBanue 1 rog oOydeHus 2 ron o0y4yeHus

Bcero | Teopus | Ilpaktuka | Bcero TEOpUs | MPAKTUK

a

«3aHuMaTenbHas 34 19 15 34 19 15
OMOJIOTHS
«MaremaTuka IIoC: 34 14 20 34 10 24
JIOTIOTHUTEIILHBIC
BOIPOCHI MATEMATHKN»

DopMBI IPOBEICHUS ATTECTALMM:
e 3ammra TBOpYECKUX pabOT U MPOEKTOB;
e MOHUTOPHUHI y4acTHs B KOHKypcax OMOJIOTMYECKOW U MAaTEMaTHUUECKOI HalpaBIEHHOCTU
e UTOrOBOE TECTUPOBAHUE

Kanennapubiii yueOHbI rpadpuk
Hauano ygeOnoro roga — 1 cenTsiops
OxkoHuanue yueOHoro roja — 25 mas
[TponomxurenbHOCTh yueOHOTro roja: 34 Hesenu.
[IpaznHUYHBIE U BBIXOAHbBIC JHU:
4 HOs10ps — JleHb HAPOJHOTO ETUHCTBA;
1,2,3,4,5, 6 u 8 suBaps — HoBorogHvue KaHUKYJIbL;
7 auBaps — PoxzaectBo XpHCTOBO;
23, 24 ¢espans — [enp 3amutHuka OTedecTna;
8 mapra — MexnyHapoaHbIN )KEHCKHUH J1€Hb;
1 mas — [Ipaznuuk Becubl u Tpyna;
9 mast — lenn IToOenpr;
12 urons — Jleas Poccun.
[TpoomKUTENbHOCTS YUeOHOM Heenu — 5 THEH.
[IponomxurenbHOCTD 3aHATHI — 40 MUHYT.
[TepepriBbl MEXy 3aHATHSAMU — HE MeHee 10 MUHYT.
Cpoku mpoBeieHus MPOMEXKYTOYHOH aTTecTanuu: ¢ 25 no 29 masi.

Pa0oune nporpaMMbl y4eOHBIX KypCcOB
Paboune nporpaMmbl yueOHBIX KypCOB 00€CTIEUMBAIOT JOCTHIKEHUE TITIAHUPYEMBIX PE3yIbTaTOB
JOTIOTHUTEIFHOU 00111e00pa3oBaTeabHOM 001epa3BUBAIOIIEH MPOrpaMMbl €CTECTBEHHOHAYYHOU
HarpaBiaeHHOCTH «HOHBIN MHTEIIEK Ty
Pabouune mporpamMmbl yueOHBIX KyPCOB COAEPIKAT:
1) TeMaTuueckoe TIIaHUPOBAHKE C YKa3aHUEM KOJMYECTBA YacOB, OTBOJAMMBIX Ha OCBOCHHUE
KaKJI0M TEMBIL.
2) coaeprkanue yaeOHOro Kypca.
[TonHOe U3NOXKEHNE PAbOUUX MPOTrpaMM YU€OHBIX KYpCOB, MPEAYCMOTPEHHBIX TPU U3YYECHUU
JIOTIOJTHUTEITLHOM 00111e00pa3oBaTeIbHOM 00IIepa3BUBAIOIIEH TPOTrPAMMBI €CTECTBEHHOHAYYHOM
HanpaBieHHOCTH «FOHBINM UHTEIIEKTYa»
npuBenieHo B [IprioxeHusx.
1. I[Tpunoxxenue Ne 1 Pabouas mporpamMma yueOHOTO Kypca ««3aHuMaTelbHas OHOJIOTHS
2. [lpunoxenue Ne 2 Pabouast mporpamma yue6Horo kypca «MaTemaruka mikoc:
JOTIOTHUTETbHBIE BOMPOCHl MATEMATHKI



MarepuaiabHO-TEXHHYECKOe ofecrevyeHne MporpaMmsbl

Jlis peanu3anuy IMporpamMMbl B YUpEKAECHUM HMMEIOTCS HEOOXOAMMbIE MaTepHaIbHO-
TEXHUYECKHE YCIOBHS. MarepuaabHO-TEXHUUECKHUE  YCIOBHS  TO3BOJISIIOT — COOJNIIONATH
CaHUTapPHO-TUTHEHUUYECKUE HOpPMBbI oOpa3oBaTenbHOro mnpouecca. CoOoJatoTcsi CaHUTapHO-
OBITOBBIC YCIIOBHUS, TPEOOBAHMS MTOKAPHOM U 3IIEKTPOOE30NacHOCTH, TPeOOBAHUS OXPAHBI TPY/IA.

IIpoBenenue 3aHATHH  OCYyILECTBIIsAETCS Ha 0a3e IIKOJbHBIX KaOMHETOB, B KOTOPBIX
uMeeTcss HeoOXoaumoe OO0OpYyAOBaHHE U MPOBEACHUS TEOPUTHUECKOW M TNPAKTHYECKOH
paboTHI:

YuebHast mebeJb:

- [Hocka ayguTopHasi C MarHUTHON TIOBEPXHOCTbIO U C TIPUCIIOCOOIEHUSIMU [i/Is
KperjieHus Tab/vil, KapT

- CTosibl JBYXMeCTHble yUeHHUYeCKHe B KOMILIEKTe CO CTY/IbSIMU

- Ctyn pj1g yuuress

- lTkadb! ceKL{MOHHBIE [/151 XpaHeHWs1 000py/j0BaHUs U IUTepaTyphbl

- CTeH/ibl 5KCIIO3UL[IOHHbIe

- MenoBas 0CKa C MarHUTHBIM [TOKPLITHEM

TexHUUYeCKHe cpeJicTBa 00yUeHUsI:

- HoyTbyk neparora

- lnTepakTuBHas focka«Smart Board»

- JlokymeHT-Kamepa «Aver»

- MynbTrMeuiiHbIN IpoekTop «Benox»

- lIudporoit mukpockon LEVENHUK

- CBeTOBOI MMKPOCKOTI JTab0paTOPHBIN

Ob6opynoBaHue:

- bapometp

- Jlymna pyyHas

- MUKpOCKOM [1eMOHCTPALMOHHBIN

- TepmoMeTp Hapy KHbII

- TepMoMeTp MOYBEHHBIN

- Tepmockorn

- Tepmocrat

- Becns1 yueGHbIe ¢ pa3HOBecaMu

- HabGops! g1 mabopaTopHbIX paboT 1Mo 61o/oruu

- MUKpOCKOM IKObHbIN

- ToHomeTp

- llndbpoBoit MUKpOCKOT

- Habop p11 MMKpOCKoOITa 1o 61oioruu

- IIpenapoBanbHag yyma

- [TIpubop st HabrogeHYst Ta3000MeHa MpU JibIXaHUM paCTeHUI U KUBOTHBIX

- MUKpOCKOM [1eMOHCTPaLMOHHBIN

- ITpubop a1 cpaBHEHUs COeP)KaHUs YTJIEKUC/IOTO Ta3a BO BbIXaeéMOM U BBIZBIXaeMOM
BO3/yXe

- [Tanouka cTek/ssHHas

- 3a’KUM MMPOOUPOUHBIN

- JIoxKKa [i/1s1 CKUTaHUsI BeIleCTB

- CniupToBKa 1abopaTropHast

- [lITaTuB f7151 TPOOUPOK

- Boponka ytabopaTopHast

- Konba konnyeckas

- [Tpobupka

- CrakaH

- Ctynka dapdopoBasi C meCTUKOM



=

9.

- nnueap MepHbI

Mogenu o 6uosiorun

- Mogenu o6beMHbIe

- Mopenu ocTeo/iorMYecKue

- Mogenu auHamuueckue (711 paboThl HA MarHUTHOM /IOCKE)

HatypanbHble 00beKThI

- Tepbapuu, wuttocTpUpylomye Mopdosoruueckre, CUCTEMaTUYeCKWe TIPU3HaKK
pacTeHHi, IKOJIOruuecKre 0COOEHHOCTH Pa3HbIX TPYIIT

- MukpornperapaTsl

- Konnekuuu

- Mynsoxku

- KoMriyieKT MTHCTpyMEeHTOB KJ/1aCCHBIX

- KomrminekT ctepeoMeTprueckux Ten (JeMOHCTPALMOHHbIN)

- Habop reomeTpuueckux Tes.

Jlnist yCTIenIHo# peanu3anuy nporpaMmbl 00y4JaromuMCs TapaHTUPYETCS COOIIOICHUE UX
npaB Ha oOpa3OBaHME, OXpPaHy 3/I0POBbS, OTABIX U JOCYT; MPEAOCTABICHHE BO3MOXHOCTU
BbICKa3bIBaTh CBOE€ MHEHHME O KayecTBe O00pa30BaTeNbHOrO IIpolecca; obecreueHue
BO3MOXXHOCTH y4YacTHsI B COI[MAIILHO-TBOPYECKOW NEATEIBHOCTH, B TOM YHWCJIE B pealu3aluu
IPOCKTOB, HMEIOMIMX BA)XHOE OOINECTBEHHOE 3HAYEHHUE, TapaHTupyercs (Qu3nueckas u
MICUXOJIOTHYECcKas 6€30MacHOCTh 00YYarOIINXCS.

3. Kommiekc ¢popm aTTecTamun
@dopma aTTecTAllNi U OLIEHOYHbIE MATEPHAJIBI

Hrorosas aTTecTanus oOyJaroIuxcss — HeOoTheMJIeMas 4YacTh 00pa30BaTEIbHBIX
OTHOI_HGHI/If/'I,TaKKaK IMO3BOJIACT BCEM C€I0 Y4YaCTHHKAM OLOCHUTL PE3YyJbTaT OCBOCHUA
JIOTIOJTHUTEILHOHN 00IIepa3BUBAIONICH TPOTPAMMBI.

HCJIB UTOTOBOU arrecraluu - BBIABJIICHUC YPOBHMA O6y‘IeHHOCTI/I U €ro COOTBCTCTBUA
IPOTHO3UPYEMBIM PE3yJIbTaTaM IPOrPaMMBbI.
HToroBas arrectanusi 0Oy4aromIMXcsi MPOBOAMTCS B aripesie-Mae.

®opMBbI TPOBEICHHUS ATTECTAIIUU:

e BBICTYIUICHUE HAa YUCOHO-UCCIICIOBATEILCKUX KOHPEPEHITNSX;

e MOHUTOPHUHT y4acTHs B KOHKypcax OMOJIOTHYECKOW U MAaTEMAaTHUECKOI HApaBICHHOCTH

e HTOTOBOE TECTUPOBAHUE

Jluteparypa u 3J1eKTPOHHbIe 00pa3oBaTeJIbHbIe pecypchl
AxumymikuH M. Mup xuBoTHbIX.- M. MbIcnb, 1993
Amnanuenko, K.O. Anrebpa yuut paccyxaarb: nocodue ans yuuteneit / K.O. Ananuenko, H.I'.
Munarok. — Mossips: U3a. nom «benslii BeTep», 2015.
Amnanuenko K.O. Anre6pa: yue6.11s 9 k1. 061eo06pa3oBar. miK. ¢ yriyoll. u3ydyeHueM
maremaTku / K.O. Ananuenko, H.T. BopoOses, I".H. [lerpoBckuii. — Munck: Hapacsera, 2015.
Amnanuenko K.O. IlpennogaBanue yrimyonennoro kypca B VII-IX knaccax: yue6.-meTo.
nocobue st yuureneit / K.O. Ananuenko. — Munck, Hapacgera, 2015.
bapreneB @.A. HecrannapTHbie 3a1auu 1o anredpe: nmocoodwue st yuaureneit / @.A. baprenes. —
M., IIpocBemienue, 2016.
bammvakos M.M. YpaBaenus u HepaBeHcTBa. — M.: B3MUI npu MI'VY, 2012.
bonnapyk M.M. 3aHumatenbHble MaTepuaibl U (DakThl 10 aHATOMUH U (PU3NOJIOTHH YeJIOBEKa B
BOITPOCAX M OTBeTaX.- Yuurenb 2007
bonnapyk M.M. 6uosorus. JlonoiaHUTeNbHBIE MaTepHalIbl K YPOKaM U BHEKJIACCHBIM
MeponpusTUsM 1o ouonruu B 10-11 kiaccax.
WBanosa H.I'. S uay Ha ypok Ouosnoruu. 3oomorus. becriozsonounsie-IlepBoe centsadps, 2000

10. MBanoBa H.I'. 51 uay Ha ypok 6uomnorun. 3oomnorus. [lo3Bonounsie -Ilepsoe centsiops, 2000
11. Kpemens A.1O. buosnorus .BueknaccHsie Mmeponpusitus —Y uuteins, 2007



12. JI. 1. Jlanmo, M. A. ITonoB «C6opHuK 3ananwuii o anredpe 9 kimace» / M: «9x3amen» 2016r.

13. JloBkoBa T.A. [loaroroBka k onummuanam- M. Alipuc-nipecc. 2008

14. Hukonsckas N.JI. @axkynpTaTUBHBINA Kypce 110 MareMatuke.— M.: [Ipocsemenue, 2015.

15. Onexnuk C.H. u np. YpaBHeHus u HepaBeHcTBa. Hectannaptabie MeToapl pemenns. 10 —11 k1.
— M.: dpoda, 2010

16. ITormoBa JI.A. OtkpsIThIe ypoku Ouosiorun.-M Bako,2013 u ap.

17. ToxnecTBeHHble mpeoOpa3oBaHus BeIpakeHHiH. Maremartuka.8-9 k. : yue6.mocooue/ M.B.
[[Ta6anoga., O.JI. besymora, C.H.KoroBa u ap.-M.: JIpoda,2015



[Ipunoxenne Ne 1 K [ONOJHUTENBHOM
0011e00pa3oBaTeIbHON OIIepa3BUBAIOIICH
rnporpamme €CTECTBEHHOHAYYHOU
HarpaBjaeHHOCTH «HOHBIM HHTEIIEKTYa

Pabouas nmporpamma yueGHOTO Kypca
«3aHuMarenpHas OUOJIOTHS



1.Y4eOHO-TeMaTHUYeCKM il IJIAH 10 KYypPCY
«3anumareabHas omosorus» (1 rox ody4yeHus)

Ne Tema 3ansaTHst Bcero | Teopus | Ilpak-
n/n THKa
Tema 1. BBenenue 3y 14y 2y
11 N3ydenue npupoasl - 4To 3TO Takoe? Benukue HaTypauCThl. 1 1
1.2. boranuka — paszgen OWONOTWU, W3YYalOUUid PaCTUTEIbHBIN 1 1
MUD ILJIAHETHI.
1.3. 3oosorusi — paszen OUOJIOTHUH, U3YYaOLIUN KUBOTHBIM MU 1 1
IJTAHETHI.
Tema 2. boranuka 154 84 94

2.1 Oco0eHHOCTH LAPCTBA pacTeHnil Ypasa 34 34
2.1.1 | OcoOGEHHOCTH CTPOCHUE PACTUTEIILHOTO OPTaHU3Ma 1 1
2.1.2. | JlexapctBennnle pacteHusi Cpennero Ypana mpaBuia cOopa, 1 1.

XpaHEeHUS U IPUMEHEHHUSL.
2.1.3 | CpenobHbIe 1 snoBUTHIC pacTeHuss CpemHero Ypana. 1 1
2.2 Pa3znen. Husmme pacrenus: Ypana 24 14 14
2.2.1 | MHorooOpa3ue  OJHOKJICTOYHBIX ¥  MHOTOKJIETOYHBIX 1 1.
BOJOPOCJCH, HaCeNsAIIUX IMpecHble BogoeMbl CpeaHero
VYpaina.

2.2.2 | Ponb Bojopociell B HKOCHCTEMAax, HMX HCIOJb30BaHUE B 1 1
OMOTEXHOJIOTUHU, IPOMBIIUIEHHOCTH U ME/IULIUHE.
2.3. Pa3nes. Boicine pacrenus Ypaia 104 34 T4
2.3.1 | Otnen Moxoo0Opa3ubie. MHOT00Opasue BUIOB MXOB Y paJia. 1 1
2.3.2 | Otnen IlnaynoBuaHbie. MHOTOOOpa3ne BUIOB IUIAYHOB Ypaia. 1 1
2.3.3 | Otnen XBomieBuanbie. MHOTOOOpa3ue BUAOB XBOIIEH Ypana. 1 1
234 | Otnen  IlamoporHukoBuiaHble.  MHoOroobpasue  BHJIOB 1 1
MTaIfOPOTHUKOB Y paJa.

2.3.5 | Otnen 'onocemennsle. MHoroo6pasue BUJIOB  XBOMHBIX 1 1
Vpana.

2.3.6 Otnen IToKkpBITOCEMEHHBIE. MsorooGpasue BUJIOB 1 1
MOKPBITOCEMEHHBIX YpaJa.

2.3.7. | Jluxopactymue NpeacTaBUTEeNN 3JIaKOBBIX U JIyKOBHUHBIX, 1 1
npouspacraromux B CBepAI0BCKOIM 001acTH.

2.3.8. | Qukopactymue MIPEACTABUTENH [TacnenoBbIX " 1 1

10




KpecTouBerHbix, mpouspacraromux B CBEpIIOBCKOM 00IaCTH.

2.3.9 Mukopactymme npeacraButenu  CII0KHOLIBETHBIX u 1 1
PozonBerHbix, mpouspactaromux B CBepATOBCKOM 001acTH.
2.3.10 | 3naueHue pacTeHM B IKH3HH 4YeJIOBEKa, YCIOBHS UX 1 1
BBIpALIMBaHUS U MPaBUia yXoa.
Tema 3. 300J10rus 164 34 124
3.1 Pa3nea. Ilpocreiimue. becno3BoHOYHbIE (KUBOTHbBIE 6 3 3
Cpennero Ypaaa.
3.1.1 | Pons xuBoTHBIX B Onochepe. MccnemoBanue nmprcrmocoOaeHmin 1 1
KUBOTHBIX K )KU3HU B PA3IMUHBIX Cpeax OOWUTaHUS.
3.1.2. | Muoroobpa3ue mpeacTaBUTENCH THUIIA [Ipocreitmue, 1 1
oburaromux B mpecHbIX BogoeMax Cpemnero Ypama. Pomb
MPOCTEHIINX B IKOJIOTUYECKON CUCTEME.
3.1.3. | Muoroobpa3ue npeacraButeneid Tuna KuiieuHomosiocTHEIE, 1
oOuTaroNIMX B MPEeCHbIX BojoemMax CpemaHero Ypaia.
3.1.4. | OcobeHHOCTH OpraHU3alUu [apa3UTUUYECKUX depBed. Mepsl 1 1
O0pBOBI ¥ MPOPIIIAKTHKH C TSIIEMUHTAMH.
3.1.5. | Muoroo6pa3ue MpeICTaBUTENIEH THAMNa Mostrocku, 1 1
oOuTaronmMx B MpecHbIX Bojoemax Cpeanero Ypaia.
3.1.6. | MHorooOpa3ue mpejacraBureiei Tunma — UNeHHCTOHOTHE, 1 1
obOuTaronmMx B MPecHBIX Bojoemax Cpemanero Ypaa.
3.2. Pasne. [lo3BoHOYHbBIE :KUBOTHBIE. X0pa0oBbIe CpeaHero 104 34 T4
Ypaaa
3.2.1 Msoroo0Gpa3ue npejacraBurenei kiacca PeiObl, oOuTaronmx B 1 1
npecHbIX BojgoeMax CpemnHero Ypana.
3.2.2 Msoroo0pa3ue mnpeacTaBuTeneH Kjlacca 3€MHOBOJHBIE, 1 1
obutaronux Ha CpenHem Ypaie.
3.2.3 MHoroob6pa3ue mpencraButeneir kiacca I[Ipecmbikaromiuecs, 1 1
oburaromux Ha CpemgHem Ypaie
3.2.4 |MHoroobOpa3ue npeacraButeneil kinacca [ltunpl, oOuTaronmx 1 1
Ha Cpennem Ypane.OpHUTOJIOTHS —HAayKa O MTHIIAX.
3.25 MHuoroo0pa3ue mpencraBuTeneld kiaacca MIleKOMUTAIOIIHE, 1 1
obutaronux Ha CpenHem Ypaie.
3.2.6 OcCHOBHEBIE OTPSZIBI  MIICKOIUTAIONINX, OOHWTAIOIIUX Ha 1 1
tepputopun Cpennero Ypana.
3.2.7 | Penkue m oxpaHsemMble BHIBI PACTCHHI M >KUBOTHBIX HAIIETO 1 1

kpas. Kpacnas kaura Cpennero VYpana.
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3.2.8 | Pabota Hax IpOeKTHBIMHU paboTaMu. 1 1
3.2.9 | 3ammra mpoeKTHHIX paboT. 2 2
3.2.10 | Uroro: 34y 124 22y
Y4yeOHO-TeMaTHYecKHH JIaH (2 rog o0y4yeHust)
Ne Tembl. Bcero | Teopus | Ilpak
n/n THKA
Tema 4. CounajabpHass MeIUIMHA 3q R} |
4.1 AKTYalbHOCTh ~ TIPOOJIEMBI ~ MEIUIIMHCKOTO  00pa3oBaHUS 1 1
HIKOJIBHUKOB. Jlemorpagpuyeckoe COCTOSIHUE '3710pOBbs
HaceneHus Poccun.
4.2 I'uruena. Canurapus 1 1
4.3 [Tpu4uHbBI, BAMAIONIME HA 3JI0POBbE YEIOBEKa M (DAKTOPHI €ro 1 1
OTIpENIeIISIOIINE
Tema 5. Un¢peknuoHHbIe 3200/1€BAHUSA T4 T4
5.1 HcTopust 60pp0bI uenoBeuecTBa ¢ MH()EKITHNOHHBIMH 1 1
3aboseBaHusiMU. MH(peKIMOHHBIN npolecc.
5.2 NMMyHUTET, WMMYyHHas CHCTEMa, HWMMYHHas peaKIus, 1 1
UMMYHHAsI TaMSTh.
5.3 Nudexunonnpie  3a00neBaHusl  JBIXATCIbHOW  CHUCTEMBI: 1 1
TyOepkyne3, OPBU, rpunm
5.4 WNudexnmonHble 3a001€BaHus MMIIEBAPUTEIHHON CUCTEMBI. 1 1
5.5 bakrepuanpHble KuIIeyHble MH(EKIUU: XoJepa, AU3CHTEPHS, 1 1
CaJIbMOHeIIe3, 00TyIN3M
5.6. BupycHble HHpEKIIMY NUILEBAPUTEIbHON CHCTEMBI. 1
5.7. ['mucTHBlE MHBA3WMU: acKapui03, OIMUCTOPX03. 3abosieBaHUs 1 1
KOXKH: 4YeCOTKa, TPHOKOBBIE 3a00JI€BaHMUS
Tema 6. 3a0os1eBanus, CBA3aHHbIEC BPEIHBIMHU S4 44 1u
NPUBBIYKAMH.
6.1 [TonsiTne «BpeaHbIE MPUBBIYKNY». OCHOBHBIE TPYMIbI BPEAHBIX 1 1
NIPUBBIYCK.
6.2 Kypenune. Biausinie KypeHus Ha OpraHiu3M 4eJI0BeKa. 1 1
6.3 Ankoronb. BnusiHue ankoronss Ha opraHu3M 4eJIOBeKa. 1 1
6.4 Hapxotuku.BnusiHue HapKOTHKOB ~ HAa OpPraHU3M 4YellOBEKa. 1 1
HacnencrBeHHble 007I€3HU, UX IPHYUHBI U ITPEIYTPEKICHHUE.
6.5 3aHsATHE C DJIEMEHTaMH  I[ICHXOJOTMYEeCKOro  TpEHHUHTa 1 1
«310poBbIN 00pa3 )KU3HU
Tema 7. PacnpocTpaHeHHbIeXpOHHYECKHE 3200JIeBaHNSA. 34 34
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7.1 Knaccudukanus xpoHruueckrx 3a001eBaHMi 10 TpyInam 1 1
7.2 [Mactput (oCcTphIil 1 XpOHUUECKHUIA), SI3BA. 1 1
7.3 MoueBast  uHbekuusi, HePPUT, aUIEPrusi, AIJICPreHBI, 1 1.
OpoHxuanbHas acTMa
Tema 8. DOxkcrpemMajbHble CHTYallUM: TPaBMAaTH3M, 84 24y 6u
orpanJiennsa.QOka3aHue nepBoii NOMOUIM.
8.1 Buast TpaBM. IIpuunss! TpasM. 1 1
8.2 [lpuembl oOKa3aHHMsI TEpBOM JOBpayeOHOW MMOMOINU: MpPU 1 1.
OTpPaBJICHUM HEKAYECTBEHHBIMU MPOAYKTaMH, SITIOBUTHIMU
rpubamMu ¥ paCTEeHUSIMH, YTapHBIM ra30M.
8.3 [lpuembl OKa3aHus TEPBOW JIOBpayeOHOW TOMOIIM TpHU 1 1
CHAaCeHHM  yTONAIOUIero;  KPOBOTEUEHHUSX, OXKOTrax W
0OMOPOKECHHSIX.
8.4 Buael s10XMMUKAaTOB; YyCIOBHsS 0€30MacHOr0 MPUMEHEHUS 1 1
ATOXUMHUKATOB
8.5 [IpuroroBneHue pacTBOpPOB IMepMaHraHaTa Kamuss  (Juist 1 1
00paboTKH paH, 1e3MHPEKIINKI, OTMAYUBaHUS OUHTOB).
8.6 Oxka3anue nepBoil NOMOIIM IPU TpaBMax B OBITY (HaJIOXKEHHUE 1 1
IIIH, TIOBS30K).
8.7 Jlabopamopnas paboma: 1 1
1. Hcnonp3oBanue TpyOuaToro sjaacTUYHOr0 OWHTA s
yJIep>KUBAHMSI MTOBSI3KM Ha TOJIOBE.
8.8 Jlabopamopnvlie pabomul 1 1
1. Mcnonb3oBaHue JIEHKOIUIACTHIPS M CIHPTOBOIO pacTBOpa
noJa , MepeKUCH BOJIOpoa mpu 00padoTKe paH.
Tema 9. 'mruena nuranus 4u 34 14
9.1 CocTaB IHIIM, TNTaTSIbBHBIE BEIIECTBRA. 1 1
9.2 ButaMuHBI, THITOBUTAMHHO3BI M UX ITOCIEICTBUS IS 1 1
OpraHusma.
9.3 PanmonanpHOE NUTaHUE, KyJIbTypa NUTAHUS 1 1
9.4 CocrapyieHHe paloOHa IMUTAHUS 1 1
Tema 10. PuTMuyeckue npouecchl Ku3HeaesTeJIbHOCTH 24 24
10.1 bronornueckre puTMbI M X 3HAYEHUE U1 OpraHu3Ma. 1 1
10.2 Putmbl utanue, puTMel cHa. T CyTOYHOM aKTUBHOCTH. 1 1
Tema 11. I'nruena ObITa. 24 24
111 I'uruena cBera, BIa)KHOCTH, TeMnepaTypsl. OnacHsle 1 1
BPEUTEIH B JOME.
11.2 JlekapcTBeHHbIE pacTeHHUs, HX BIMSHME Ha OpraHU3M. 1 1
HapopHas MenuiHa — Hy)KHa JIM OHa.
Hroro: 34y | 264 84
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Conep:xanue o TeMam
1 rox o0y4enmus.
Tema 1.Beenenue — 3u.
W3y4eHne npupoabl - 4TO 3TO Takoe? Benuknue HaTypalucThl.
buonorunueckue Hayku: 60TaHUKA U 300J10THs1. MeTo1bl U3y4eHHsl OMOJIOTHH.
Jlabopamopuwvie pabomeotl.
1. 3y4yeHue CTpoeHUs pacTUTENbHOMN KJIETKH 110 MUKPOCKOIIOM.
2. PaccMOTpeHrE MUTOTHYECKOIO JEJICHUS B KOPEIIKAaX KOKULBI JIyKa.
Tewma 2. boranuka — 154.

Oco0OeHHOCTH CTpOGHHE pPACTUTENBHOIO opranusMa. JlekapcTBeHHble pacTeHusi CpenHero
VYpana. [IpaBuna cbopa, XpaHeHUs U IPUMEHEHUS pacTeHuid. CbeOOHBIC U SITOBUTHIC PACTCHUS
Cpennero Ypaia. [Ipencrasienue o KiacCupUKAIINH.

Jlabopamopnwvie pabomoi1.OnpenienieHre BUOB PACTCHU B IIKOJIEHOM MapKe.

Ixekypcus: VI3ydenre pacTeHUH IIKOJIBHOIO Mapka.

Huzwue pacmenus: Otnenasl OAHOKIETOYHBIX M MHOTOKJIETOYHBIX BOJOPOCIEH, 0COOEHHOCTH
CTpPOCHHUSI U KH3HEAeATeIbHOCTU. Pojb Bojopocieil B IKOCHCTEMax, UX HCIOJb30BaHUE B
OMOTEXHOJIOIMH, IPOMBILUIEHHOCTH W MenuuuHe. Ha nmpumepe Bomopocield, oOuTaroumx B
npecHbIX BogoeMax CpenHero Ypana.

JlaboparopHbie pabOTHI

1. 3ydeHue cTpoeHHs XJIaMHIOMOHAIbI ITOJI MUKPOCKOIIOM.

Bvicuue pacmenus: OCOOCHHOCTH CTPOCHHS, KH3HEIESTEIBHOCTH, POJb B IKOCHCTEMAX,
MPAKTUYECKOE 3HA4YeHHE, BUIOBOE pa3HOOOpa3ue BBICIIMX CIOPOBBIX M BBICHIMX CEMEHHBIX
pacrenuii Cpennero Ypaina.

Otnen Moxoo0Opa3Hbie

Otnen [lnayHoBUIHBIE

Otnen XBouieBUIHbIC

Otnen [TanopoTHUKOBUTHBIE

Otnen ['onocemeHHbIe

Otnen [TokpbITOCEMEHHBIE.

Knaccsl OnHonmonbHble M BYAOJIbHBIE. CeMelcTBa KJIacCOB OJHOMOJBHBIX M ABYJOJBHBIX,
BcTpeyvaronuecs: B UpouTckom paiione.

Jlabopamophwvie pabomoi

1. U3yuenue BHEIIHETO BUa MXOB I10 TepOapusiM U pUCYHKAM.

2.3ydyenne MHOroo0pasue IJIayHOBUIHBIX, XBOLIEBUIHBIX M IalOPOTHUKOBHJHBIX IO
repOapusiM.

3. Omnpenenenue TUIIOB COLBETUH 1O repOapusim.

4. OnpesieneHue IBETKOBBIX PACTEHUI 110 ONPENEIUTENbHBIM KapTOUKaM.

Tewma 3. 3oon0orus — 154.

Ponb xxuBoTHBIX B Onocdepe. [IpuHiumne! kiaccupukanuy KUBOTHBIX.

becnozeonounvie  oicugomuuie: CrpoeHne W JKU3HEIECATEIBHOCTD IPOCTEHINNX,
KHILIEYHONOJOCTHBIX, Pa3HbIX TUIIOB YepBEH, MOJIIIOCKOB U UJIEHHCTOHOTHX, OOMTAIOIIMX Ha
tepputopun Cpennero VYpana u Mpburckoro kpas. MX poib B 3KOJIOTHYECKOH cHUCTEME,
pakTH4eckoe 3HaueHue. Peaxue u ncyesaroniue Buabl CpenHero Ypania, UX OXpaHa.

Xopoogvle: 0COOEHHOCTH CTPOCHMS, KHU3HEAEATEIbHOCTH, OBEICHHUS, TMPOUCXOXKIEHHS, POJIb
B DJKOCHCTEMaX, MpakThuyeckoe 3HaueHue. OxpaHa peaKux U MCUE3AIOIIUX BHJIOB PHIO,
36MHOBOJIHBIX, MPECMBIKAIOIUXCS, NTULl U MIIEKOMHTAIOUIMX, OOMTAIOIIMX Ha TEPPUTOPUU
Cpennero Ypana u Up6utckoro kpasi. Kpacnas kuura Cpegnero Ypaia.

Jlabopamoprwvie pabomoi

1. 3yueHne cTpoeHHs NPOCTEHIINX IT0J MUKPOCKOIIOM.

2. PaccMOTpeHMEe BHEIIHETr0 CTPOEHHsI THAPBl OOBIKHOBEHHOM HAa TOTOBOM MHUKpOIpenapare.
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3. M3ydeHune pa3HbIX OTPsI0B HACEKOMBIX 110 KOJUIEKIUSM.

4. VI3ydeHne BHEIIHETO CTPOSHUS PBIO MO PUCYHKAM.

7. 3yuenue pa3HbIX BUAOB 3¢MHOBOJHBIX I10 PUCYHKAM.

8. 3yuenue pa3HbIX BUIOB IIPECMBIKAIOUINXCS 10 PUCYHKAM.

9. M3yueHune pa3HbIX BUAOB NTHUI] 10 PUCYHKAM.

10 M3ydyeHue pa3HbIX BUAOB MIIEKOMUTAIOIIHUX 110 PUCYHKAM.

3ammrTa MPOEKTHBIX paboT — 2u.

2 rox o0yyeHus.

4. CoumanpHas wMemunmHa (3 9)AKTyadbHOCTh HPOOJIEMbl MEIUIIMHCKOTO OO0pa3OBaHHS
IIKOJIbHUKOB. JlaHHbIE MEIMLIMHCKOW CTAaTUCTUKU. Jlemorpaduueckoe cOCTOSIHUE '310pOBbS
HaceneHus: Poccum. I'mruena. Canutapus. [lpuumHbI, BIMSIIOIIME HAa 3740pPOBbE 4YEJIOBEKA U
¢axTopsl ero omnpenensdmoomue. CoBpeMeHHOE (PUHAHCUPOBAHME MEAMLMHCKUX YUPEKACHUH,
orjaTta O0JIbHUYHBIX JIUCTOB, MHBAJIMIHOCTh, IOHOPCTBO, JbIOTHI 110 JIEKAPCTBaM.

5. Madexnumonnsie 3adonesanus (7 4)

Hcropuss OGopbOBI yenoBeuecTBa € HMH(PEKIMOHHBIMU 3a0ojieBaHMsIMH. MH(EKIIMOHHBIN
nporecc. BupyneratHocts. MHbpeknnonHas nens. «Bxomnpie BopoTa wHeKmum». [leprnomb
WH(MEKIMOHHOTO 3a00JieBaHus: WHKYOAIIMOHHBIA TEPUOJ, OCTPBI IMEpPHOJ, BHI3JOPOBICHUE.
NMMyHUTET, UMMYHHAs! CHCTEMa, UMMYHHAasl pEakilysl, UMMYHHAsl IaMSITh.

Wnudexuronnsie 3a001eBanus AbIXaTelbHON cuctembl: Tyoepkyne3, OPBU, rpumnm. CraTtucTuka,
NpUYMHBI TosiBIIeHH(pEeKIIMOHHBIC 3a00JICBaHUS MMHINEBAPUTEIHLHON CHCTEMBI. bakTepraibHbIC
KUILEYHbIE MH(MEKIHUU: XO0liepa, TU3eHTEpHs, callbMOHeIe3, 60Tynu3M. BupycHbele nHpexkuuu
MUIIEBAPUTEILHOM CHUCTEMBI: TemaTuT A. [JHMCTHBIe WHBa3MM: acKapua03, OIMUCTOPXO3.
3a0oieBaHUs KOXKH: YeCOTKa, IPUOKOBbIE 3a00JI€BaHMUS.

6. 3a00a€eBanns, CBA3aHHEBIEC BPEAHBIMU IPUBLIYKaMU (5 9)

[TonsiTue «BpeaHbie MPUBBIYKKU». OCHOBHBIC TPYIIBI BPEIHBIX MTPUBBIYCK.

Kypenue. BrniusiHue kypeHusi Ha opraHu3M 4esIOBeKa: aHeMHUsl, HapyllIeHue 3peHus, 3a001eBaHue
CEpJICYHO-COCYIUCTON CHUCTEMBI, aJUIeprus, YyXyIIIeHHEe NaMsATH, HapylleHue padoThl
MUIIEBAPUTEIHHOM, IMOJOBOM CHCTEMBbI, BIMSHHE Ha Oy/yllee MOTOMCTBO, ICHUXHYECKas H
buznueckas 3aBUCUMOCTh OT HUKOTHHA.

Ankoronb. BiusiHHE ankoroyisi Ha CUCTEMBI OPTaHOB, aJKOToOJbHAsE OOJE€3Hb TMEYEHU, IUPPO3.
B03MOXHOCTB JIe4UeHHUs JII0IeH, CTPaAArOIINX AJIKOTOJIbHON 3aBUCUMOCTBIO.

Hapxotuxu. Cocrosiaue siipopun, puznueckas U ICUXUYECKasi 3aBUCUMOCTD YEJIOBEKa.

3aHsTHE C 2IEMEHTaMH IICUXOJIOTUYECKOTO TPEHUHTA «30POBBI 00pa3 KU3HM.

7. PacupocTpaHeHHbIeXpoHUYecKue 3aboneBanus (3 4)

Knaccudukanus XxpoHHUecKUx 3a00JIeBaHUil 110 TPYIINaM.

Anemun. Buapl anemuu: xene3oeUIMTHBIC, BUTAMUHOACHHUIIUTHBIE, OCIKOBOJACPHUIIUTHBIC,
TUMOIIacTUYecKue, remonutuueckue. Jleikos3sl. ['acTput (OCTphlii M XpOHHMYECKHWH), s3Ba,
noyneHuT. Moueast uHdeKkIus, HepuT, aJuIeprusi, aJNIepreHbl, OpoHXUaTbHAs acTMa.

8. DKcTpeMallbHbIe CUTYAllMH: TPaBMaTh3M, OTpaBieHus.Oka3aHue nepBoi momouru (8 4)

Buapr TpaBM. OTKpBITBIE TOBpPEXIACHHUS; 3aKpBIThie TOBpEeXIeHUs. [IpUYuHBI TpaBMm.
[Ipenynpexnenue TpaBmatuzma. Oxpana Tpyna.

Buapl s710XUMHKATOB; YCIOBUSA O€30MAaCHOTO NPHUMEHEHUsS SIOXMMHUKATOB. Mephl mnepBoi
MOMOIIH TIPU OTPABIEHUU PTYTHIO, (hOCHOPOPraHNUIECKUMH COCTUHEHUSMHU M OOIIEsS JOBUTHIMU
BEII[ECTBAMH.

Ilpakxmuueckas paboma

[IpuroTtoBneHne pacTBOPOB IepMaHraHata Kaiaus (Uit o00paboOTKM paH, Ae3uHQEKIHH,
OTMauyuBaHUsl OMHTOB).

Jlabopamopuwvie pabomul

1. Ucnonk30BaHue TpyOUaTOrO AMIACTUYHOTO OMHTA JUIS YACPKUBAHUS MOBS3KU Ha TOJIOBE.

2. Ucionp30BaHME JIGUKOIUIACTHIPSI U CIIMPTOBOTO pacTBOpa Mo/1a pu 00paboTKe paH.

3. Oka3aHue nepBoii MOMOIIH MPU TpaBMax B OBITY (HaJOKEHUE IIMH, TTOBSI30K).
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9. I'urnena nutanus (4 1)

CocTaB NUINM, MUTATENIbHBIE BEIIECTBA. BUTAMHUHBI, THIIOBUTAMUHO3EI M MX TNOCJIEACTBHUA A
opranu3Ma. 3HaYCHHEC MUHEPATBHBIX COJICH M BOJIBI, BIUSHUE HUTPATOB, HUTPUTOB, TIECTHUIIH]IOB
Y COJICH TSDKEJIBIX METAJUIOB Ha OPTaHU3M.

PanmonanbHOe muTaHWe, KylIbTypa NMUTaHUS. AJNekBaTHas Teopus mutanus A. M. Yromnesa.
Hopwmpl moTpebaeHus MpoayKToB. DHEpreTudecKas MeHHOCTh nuiyd. [logcuer sHepreTnyeckon
LIEHHOCTH IUIIH. J{ueThl.

Jlabopamopnas paboma

CocraBnenue palioHa MUTaHUs.

10. PuTMuyecKre Opolecchl JKM3HEASATENLHOCTH (2 1)

buonorndeckne puTMBI M UX 3HAYCHUE ISl OPraHHW3Ma, BIMSHHE KOCMHYECKUX (HaKTOPOB.
®dopmupoBaHue OHOJIOrHYECKUX pUTMOB. CyTOYHBIE PHUTMBI, MHOTOJHEBHBIC PHUTMBI;
HEJCNbHBI PUTM; TOJOBBIC PHUTMBI, MHOTOJETHHE pPHUTMBI. HapyiieHne puUTMHYECKON
JEATeILHOCTH OpraHu3Ma. PUTMBI M NHUTaHWE; PUTMBI CHA, MEIJCHHBIH W OBICTPBHIA COH,
CHOBHJICHUS, THWTMEHAa CHa, OecCOHHMIAa. PuTMBI OOAPCTBOBaHUS, PUTMBI H TPV,
paboTOCIIOCOOHOCTh, PHUTMBI JKHU3HEACITCIIBHOCTH W HWHIWBHAYAIBHOCTH 4YelOBeKa. TwHI
CYTOYHOM aKTUBHOCTHU.

11. I'uruena Ospita (2 1)

['uruena cBera; 3peHue. BenmunHa OKOHHBIX MPOEMOB M pa3MelleHHue MeOemH, CBeTHIIHHUKH,
COOTHOIIIEHHE KOJMYECTBA JIAMIIOYEK M HMX MOIIHOCTH B IIOMEIIeHHU. BiusgHue LBera Ha
OpraHW3M 4YeJIOBEKa, MOJ0Op IIBETOBOM TaMMBI JUIsl JKWIBIX MomemeHud. OOopymoBaHue
pabouero Mecra NIKOJIbHUKA.

CHHTETHYECKHEe MaTepHallbl, UX BIUSHUEC HA OPraHU3M 4YeJIOBEKA. TeMIepaTypHBId pEXHM H
BJIQXKHOCTH BO3/yXa B *KHJIBIX OMEIICHUSAX, BEHTHIISALIUS; BIMSHUE 3aMbUIEHHOCTH U TJIECCHEBBIX
rpuOKOB Ha oOpraHu3M. VICIIONB30BaHWE CUHTCTHYSCKUX MOIOIIUX CPEICTB UIS  YOOPKH
IOMEIEHUH.

OmnacHble BpeUTeNd B JoMe. BiusHue myma Ha opranusm denoBeka. CaHuTapHbIE TPeOOBaHUS
K 00OpynoBaHHIO KyXHH. JlekapcTBEHHbIE pacTeHMs, MX BIMsSHUE Ha opraHu3M. Hapomgnas
MEIHIIMHA — HY)KHA JTM OHa.
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ITpunoxxenne Ne 2 K JONOJIHUTEIBHOU
001eoOpa3oBaTeIbHON  00IIEpa3BUBAIOIICH
nporpamme €CTEeCTBEHHOHAYYHOU
HarpaBieHHOCTH «HOHBIM MHTEIICKTyaD»

Pabouas nporpamma yueGHOTO Kypca
«MareMaTtuka IJII0C: TOMOTHUTEIbHbBIE BOITPOCHl MATEMATHUKI
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1.Y4yeOHo-TemaTH4YecKHil IJIaH O Kypcy «MaTeMaTHKa IUIIOC: JONMOJTHUTEIbHbIE

BONPOCHI MaTeMaTHKW» (1roa 00y4eHust)

Tema 3ansiTust Bcero | Teopus | [IpakTuka
Tema 1.IIpouneHThbI B IKOJIE M KU3HU 3u 14. 2y4.
1.1 | Tlonarue nporeHTa, KICTOPUS BOSHUKHOBEHUS 1 1
1.2 | ITporeHThI B )KU3HEHHBIX CUTYAITHIX 1 1
1.3 | IIponieHThl 1 OAHKOBCKHE OTICPALNH 1 1
Tema 2. MoayJib M ero NpuJI0KeHusl. 4u 24 24
2.1 | OnsIT pemieHus 3a1a4 ¢ MOJTyJIeM 1 1
2.2 | MHOroo0Opazue ¥  BO3MOXKHOCTh  KPacHMBOTO U 1 1
KOPOTKOTO  DCIICHMS JIMHEWHBIX ypPaBHEHUM U
HEPABEHCTB, COJIEPXKALTUX a0COTIOTHYIO BEIMYHHY.
2.3 | I'padhuku ¢ MOIyIIeM M aJrOPUTMBI HX TIOCTPOCHUS 1 1
2.4 | IlpeoOpa3oBaHre BEIPAKECHHH, COACPKAIUX 3HAK 1 1
a0COJIIOTHOW BEJIMYMHBI.
Tema 3. @yHKUMH U UX TPAaPUKH. 4y 2y 2y
3.1 | dyHKIMOHANBHAS 3aBUCUMOCTD. 3a/1a4H, PelIaeMble ¢ 1 1
MTOMOIUIBI0 QYHKITHI.
3.2 | I'padukn ypaBHEHUI 1 1
3.3 | Iloctpoenue rpadukoB ¢pynkuunii F(x), cummerpuaHoe 1 1
UX 0TOOpa)keHHe OTHOCUTENBHO OcH KoopauHaT OX,
oy
3.4 | Co3nanue pucyHKa ¢ MoMolsko rpadukoB GpyHKIKUN 1 1
3aJJaHHBIX Ha MPOMEXKYTKE
Tema 4. PenneHne TeKCTOBBIX 32124 6u 14 Sy
4.1 | TekcroBbl€ 3a/Ja4l ¥ TEXHUKA X PELICHUS 1 1
4.2 | Yrenue rpaduKoB IBMKCHUS U IPUMEHEHUE UX JIJIS 1 1
pelIeHus TEKCTOBBIX 3a]ad.
4.3 | MaTteMaTuueckas MOJEIb B 3aJa4ax Ha CIIJIABbI, 1 1
CMECH, PaCTBOPBI.
4.4 | 3agaun Ha COBMECTHYIO paboTy U 1 1
MIPOU3BOIUTENILHOCTD TPYAA.
4.5 | 3ajaun HA TPOLIEHTHOE OTHOIIIEHUE 1 1
4.6 | 3agauu Ha rpadax 1 1
Tema S. PenieHne ypaBHeHUil 1 HEPaBEHCTB. 74 34 44
5.1 | biiok-cxembl perieHus JIMHEHHbIX ypaBHEHUH U 2 1 1
HEPaBEHCTB Pa3INYHBIX THUIIOB
5.2 | KBasipaTHble ypaBHEHHUs C TAPaMETPOM. 2 1 1
5.3 | DddexTuBHO U paroHaTFHO. MeTOIBI peleHus 2 1 1
JIpoOHO-pallMOHATIBHBIX YPABHEHUH.
5.4 | Biok- cxeMbl pelIeHUH CUCTEM alnre0pandeckux 1 1
YpPaBHEHUI U HEPABEHCTB.
Tema 6. MccaenoBanne KBaAPaTHOIO TPEXWICHA, 4u 24 24
6.1 | MccnenoBaHue pacmonoKeHUsl KOPHEH KBaIpaTHOTO 1 1
TpeX4JIeHA.
6.2 | Koo dummeHnTsl, KOpHU U 3HAYCHUST KBaJAPATHOTO 1 1 1
TpeX4JIeHA.
6.3 | OTO6Op KOpHEH KBaPATHOTO TPEXWICHA. 1 1
Tema 7. I'eomerpusi. Kpacora u rapmonus. 4u 24 24
7.1 | Hentpouna tpeyronbHuka OpTOIEHTP TPEYroJibHUKA. 2 1 1

CBs3b MCKAY YCTBIPbMS 3aMCUATCIIbHBIMU TOYKAMU
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TPEYroJbHUKA.

7.2 | Yerbipexyronsnuku Teopemsl Bapunbona u I'aycca 2 1 1
Tema 8. DiieMeHTHI TEOPHH MHOkKECTB. [{eJuMOCTh
neJabIx ynces. CHCTeMbl CHHCTEHHUSI. DJIeMEeHThI 24 1u 1u
KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEH
8.1 | Azaprusie urpsl. [ e sxe maremaTuka? 1 1
8.2 | CratucTh4ecKkue UcCieIoBaHusl. 1 1
Hroro: 344 14y 204
Y4yeOHO-TeMaTHYeCKHH IJIAH MO Kypcey «MaremMaTuka mikc:
JIONOJIHUTETbHbIE BOMPOCHI MaTeMaTHKN» (2 1o/ 00y4ueHust)
Ne Tema 3ansiTust Bcero | Teopus | [IpakTuka
Tema 1.I1poueHThbl B IKOJIE M 5KU3HU 34 1y 24
1.1 | IlpoueHTsl 1 6AHKOBCKHUE ONEpAIU 1 1 1
1.2 | IIpoueHTHI ¥ 3aa4¥ ONITUMHU3AIUN 1 1
Tema 2. MoayJib M ero NpuJI0KeHusl. 4u 1y 3u
2.1 | KBagpaTHoe ypaBHEHUE, cojiepxaliee abCOTOTHYIO 1 1
BeJIMYUHy. Pelienne ypaBHEeHUN.
2.2 | I'paduxu KycouHbIX (YHKIUH. 1 1
2.3 | [IpeoOpa3oBanme BEIpAKEHUH, COACPKAIINUX 3HAK 1 1
abCOIOTHON BEIHYUHBI.
2.4 | CucteMbl ypaBHEHHI U HEPABEHCTB, COJIEPIKaIIlIe 3HAK 1 1
a0COJIOTHON BEJIMYHMHBI
Tema 3. ®yHkuun U uX rpaguku. 4y 2y 2y
3.1 | Keagparuunas ¢yakmnus. Tpu criocoda mocTpoeHUs
napabossl. [IpreMbl MOCTPOEHUsI CyMMBbI U Pa3HOCTH 1 1
GyHKIUHI; Tpon3BeeHUS (PYHKIIMIM; YaCTHOTO ABYX
byHKIHi.
3.2 | I'paduueckuii criocod penieHns ypaBHEHUH C 1 1
napameTpamu
3.3 | [Ipuembl HOCTPOCHUST CYMMBI ¥ pa3HOCTH (PYHKIINH; 1 1
pou3BeAeHUsl GYHKLUHN; YACTHOTO JBYX (PYHKIHUH.
3.4 | Co3nanue pucyHKa C MOMOIMIBIO TPpauKoOB PyHKIUH 1 1
3aJJaHHBIX Ha MPOMEXKYTKE
Tema 4. Peimienune TeKCTOBBIX 32124 Su4 Su4
4.1 | Yrenue rpaduKoB IBUKEHUS U IPUMEHEHNUE UX JUIS 1 1
peleHys TEKCTOBBIX 3aJ1au.
4.2 | MaremaTrueckasi MOJICITh B 3a/la4ax Ha CIUIABHI, 1 1
CMECH, paCTBOPBI.
4.3 | 3amaun Ha COBMECTHYIO paboTy U 1 1
IPOU3BOIUTENILHOCTD TPYAA.
4.4 | 3amaun HaA TPOILIEHTHOE OTHOIIEHUE 1 1
4.5 | 3agaum Ha Iporpeccu. 1 1
Tema 5. Pemienue ypaBHeHHH ¥ HEPABEHCTB. 64 3y 3y
5.1 | biok- cxembl pelIeHHi CUCTEM alnre0pandeckux 2 1 1
ypaBHEHHI U HEPABEHCTB
5.2 | VpaBHenus Beicmnx creneHei. Teopema besy 2 1 1
5.3 | Pemienne ypaBHeHH U HEPABEHCTB C NapaMeTPaMu. 2 1 1
Tema 6. McciaenoBanue KBaJpaTHOI0 TPeX4ieHa, 3y 3y
6.1 | UccnenoBanue pacronokeHus KOPHEH KRaJpaTHOTO 9 1

TPEXWICHA.




6.2 | AHaTUTHYECKHE METOIbl HAXOXKIEHUS KOpHEH 2 1

6.3 | OT0op KOpHEH KBaApaTHOTO TPEXWICHA. 2 1
Tema 7. I'eomeTpusi. Kpacora u rapmonusi. 64 2y 4y

7.1 | N3onepumerpudeckas 3agaya. Teopema Uessl. 1 1
Teopema MeHnenasi.

7.2 | Yerpipexyronbauku Teopema CuMCOHA U Teopema 1 1
[Tronemes..

7.3 | Urpsl Ha mnomaake (Pemenue 3a1a4d o teme 2 1 1
«ILmomaamy)

7.4 | Pemenue 3ama4 no teMe « KoMOuHaIMu OKpy>KHOCTH 9 1 1
C IPYTUMH T'€OMETPUICCKUMH PUTYPaAMU. Y.
Tema 8. Di1eMeHTHI TEOPHH MHOKECTB. JJIEMEHTbI
KOMOUHATOPHKH M TEOPHUH BePOSITHOCTEH. 3u 1y 24

8.1 | IMpunnun dupuxie. J[e1umMocTh HenbIx ynuces. 1 1

8.2 | ®opmyna bunoma HeroTona. CBoiicTBa
OMHOMHHAIBHBIX KOdGurreHToB. TpeyroibHUK 1 1
[Tackas.

8.3 | Pemenue 3aymau ¢ moMonipto rpadoB 1 1
Hroro : 344 10y 244

2 Coaeprxanue nmo remam
1 rox o0yuenust
Tema 1. TIpolieHTHI B IIKOJIC ¥ KU3HU.- 3 Yaca

THonamue npoyenma, ucmopusi 603HukHogenus npoyeuma. Ilonarue npouenrta. Mcropus
BO3HUKHOBeHUs. [IporieHTHBIe OTHOIICHUs. PaboTa ¢ TPEHUHTOBOW M PEHTHHIOBON TaOJIHIIAMHU.
Pewenne 3anau.

Ilpoyenmot 6 dcusnu u dHcusHenHvlx cumyayusx . [IpuMeHeHHe MPOIEHTOB IPU PELIICHUN
3amad O pacrpojaxkax, tapudax, mrpadax ¥ rojocoBaHuu. lIpepcraBieHHBIC 3a7add YaCTO
MOTYT OBITH PEUIeHBI pa3HbIMU criocoOaMu. BaxkHO, 4TOOBI KaKIblii YUEHHUK CaMOCTOSITEIIEHO
BbIOpasl cBOM croco0 peuieHus, HauOosiee eMy yAOOHBIH M MOHATHBIA. [lpu pemenun 3amgau
MpeJoiaraeTcsd UCHOIb30BaHUE KabKYJISATOpa — BCIOAY, TAe 3TO IienecooOpasHo. Pemienue
3aad.

Ilpoyenmour u b6anxosckue onepayuu . IlpocTeie U ciaoxkHBIE TMPOIeHTH. CPOK KpeauTa.
Pemenue 3agau.

Tema 2. Moaynb u ero NpuiIoKeHus.- 4 yaca

Onwvim pewenus 3aoau ¢ mooyaem. CucremMatusaiys paHee M3y4eHHOro MaTepuana

MHnozcoobpazue u 803MOAHCHOCHb KPACUBO2O U KOPOMKO20 PeUuleHUsl TUHEUHbIX YPAGHEHULL U
HepaseHcms, codepacawux aobconromuyro eenuuuny. OTpabaTHIBAIOTCS OCHOBHBIE CIIOCOOBI
pelleHus, yJalmecs J0KHbBI HAYyYUThCS OMPEENATh HanboJee BIUTPHIIIHbIN CI0c00 pelieHus

KOHKPETHOT'O YpaBHEHHUSI.

I'paghuxu c mooynem u aneopummul ux nocmpoenus

OyHKIHH, coAepkaliie 3HaK a0CcomtoTHONM BennyuHbl. [locTpoenue rpadukoB GyHKIUH,
cojepkaiux Monaysib. OCHOBHbIE TpPUEMBI MOCTPOEHMSI TpaUKOB JUHEHHBIX (QYHKIHH,
conepkamux moxynu. Iloctpoenue rpaduka kBaapaTUYHONH (QYHKIUU ¢ MoayneM. DyHKIIUU
BHJIA 3ﬁax2 +b [x| +c u gpyrue.

Ilpeobpazosanue evipasicenuti, cooepocawux mooyru. IlpeoOpa3oBaHHe BBIpAKEHUH,
coJieprKalliX MOJYJIH, 3HaK pajiiKalia BTOPOM CTEeNneHu.
Tewma 3. ®yHKIIMU U UX Tpaduku.- 4 gaca

DYHKYUOHANLHASA 3A8UCUMOCMb. 3adayu, peuiaemvle ¢ nomouvio ynxkyuu. OnpeneneHue
(GYHKIIMOHATBHOU 3aBUCUMOCTH, KPYT 3aja4, pelIaeMbIX ¢ MOMOIILI0 QYHKIUH.
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['eomeTpuueckuii cMbIc KO3 GuIrenToB. OyHKIM, 3aJar01as IPSIMYIO TPONOPIHOHATIEHYIO
3aBHCHUMOCTb.

I'papuku  ypasnenuii. Pemienue cucreM JIMHEHHBIX ypaBHeHHH. I'paduueckuii croco0
PEIICHUS] CHCTEM JIMHEHHBIX YPAaBHCHHH. YpaBHEHHUE MPSMOM, YIIIOBOH KOY(PDUIIMESHT TIPSIMOH,
yCIIOBHE NApaIJIEIbHOCTH NPAMBIX. Mcnonb3oBanue rpadukoB (pyHKIHIA AJIs1 pEIISHUS! CHCTEM.

Ilocmpoenue epaghuxos ¢yukyuii F(x), cummempuunoe ux omobpadxcenue OTHOCUTEIHHO
ocu koopmuHat OX, OVY. Iloctpoenme rpadukoB (GyHKIUNA C MOMOIMIBI0 TEOMETPHUSCKUX
npeoOpa3oBanumii; [lapanienbpHbiid mepeHoc rpaduKoB BAOIb OCEH KOOpIUHAT.

KBagpatnunas ¢ynkuusa. Tpu cnocoba moctpoeHust mapaboinsl. lIpuemsbi nocmpoeHust
CYMMBL U pa3HOCMU PYHKYUL, NPOU3BEOeHUsT (DYHKYULL, YACMHO20 08YX (DYHKYULL.

I'pagpuueckuii cnocob pewenus ypasHenuil ¢ napamempamu.PemieHus ypaBHEHHH ¢
napamerpamu rpaduueckuM metogoM. OmnpenerneHue ypaBHEHHS € IapaMeTpoM, 00JacTh
ONpeNeNICHUs] ypaBHEHHUS C TMapaMeTpoM; TpadUuecKuil TpHeM peHIeHUs 3aJaHuil ¢
napaMeTpoM.(yJaluMcs pacKpbIBaeTCsl COJEp)KaHuEe MOHSATUS MapaMmeTp, ero MHTepIHpeTanus,
OCHOBHBIE TEOPEMBI. )

Tema 4. PemeHne TEKCTOBbBIX 3a71a4. — 6 4acoB

Texcmosvie 3a0ayu u mexnuka ux peuwienus. TekcToBas 3a1ada. Buabl TEKCTOBBIX 3aa4u U
uX TpuMepsl. PerieHue TEKCTOBOM 3ajauyu. DTambl pellleHuss TEKCTOBOM 3amauu. PemeHue
TEKCTOBBIX 3aJa4 apu(PMETHUYECKUMHU IpueMaMu (Mo AecTBusiM). PerieHune TEKCTOBBIX 3aday
METOJIOM COCTaBIICHUSI YpaBHEHHs, HEPAaBEHCTBA WM HMX CXEMbl. 3HAUY€HUE MPaBUIHHOTO
NUCHbMEHHOTO O(OpPMIICHHS TEKCTOBOW 3anaud. PelieHne TEeKCTOBOM 3aJadyd C TOMOIIBIO
rpaduka. YepTerk TEKCTOBOM 3a/1a4yl U €r0 3HAYEHHE ISl IOCTPOSHUS MATEMaTUYECKOM MOJIETH.

Ymenue epagukos Oeudicenuss u npumeHenue ux OJisl peuleHus MmMeKCmo8blX 3a0ad.
JIBukeHHe Tell MO0 TEYCHHUIO U MPOTUB TeueHHs. PaBHOMEpHOE U PaBHOYCKOPEHHOE ABUKEHHE
T€JN MO MPSAMOW JIMHUU B OJHOM HAIpPaBJIEHUM U HABCTpeuy Jpyr Apyry. JBuikeHue Ten 1o
OKPYKHOCTH B OJIHOM HAIpaBJICHUM W HABCTpeuy Apyr apyry. Dopmysbl 3aBHCHUMOCTH
paccTosiHUA, MPOWIEHHOTO TEJIOM, OT CKOPOCTH, YCKOPEHMsSI M BPEMEHM B Pa3IMUHBIX BHUJAX
nerkeHus. ['paduku IBUXKEHUS B MPSMOYTOJIbHOW CHUCTEMe KoopIauHaT. PelieHne TeKCTOBBIX
3alad C MHCIIOJIb30BAaHUEM 3JEMEHTOB reoMeTpuu. OcOOEHHOCTH BBIOOpa MEPEMEHHBIX U
METOJIMKA pelIeHus 3a7a4 Ha aABrkeHue. CocTtaBieHue TaOIHIIbl JAHHBIX 33/Ja4H.

Mamemamuueckas modenv 6 3a0ayax Ha CHIABblL, CMeCU, PACMEOopbl. ®opmyna
3aBHCUMOCTH Macchl WJIM OObeMa BeIIecTBa OT KOHILEHTpallMd M Macchl HIM o0beMa.
OcoOenHocTH BbIOOpa MEPEMEHHBIX M METO/IMKA PElIeHus 3ajad Ha CIUJIaBbl, CMECH, PACTBOPBI.
CocraBieHue TabIuIbl JaHHBIX 331341

3aoauu na coemecmmuyro pabomy u npouszsooumenvHocms mpyoa. Dopmyiia 3aBUCUMOCTH
o0beMa BBIIIOJHEHHON pPa0OThl OT MPOU3BOAMTEIBHOCTHM M BPEMEHH €€ BBIIOJIHECHUS.
OcoOeHHOCTH BBIOOpa NMEPEMEHHBIX U METOAMKAa pelieHHs 3agad Ha pabory. CocraBieHue
TaOJIUIIBI TaHHBIX 33]]a4U U €€ 3HauUeHHE I COCTaBJIEHUS] MaTeMAaTUYECKOH MOJIEIH.

3a0auu ma npoyenmnoe ommuowenue DOPMyIbl NPOLEHTOB U CIOXKHBIX MPOIEHTOB.
[TocnenoBarenbHOe CHUXKEHUE (TIOBBILLIEHNE) IIeHbI TOBapa. OcoOEHHOCTH BbIOOpa EPEMEHHBIX
Y METOJMKHU PELICHUS 33/1a4 C SKOHOMHUYECKUM COJIEP)KAHUEM.

3a0auu na epagax. 3agauu Ha IJIOCKUX Tpadax, packpacku rpadoB, OpHEHTUPOBAHHbIE
rpadsl, ceTu, aNropuTMbl PELICHUS 3a1a4.

Tema 5. Penienue ypaBHEHHI U HEPABEHCTB.- 7 4acOB

bnok-cxemvl pewienusi nuHeltiHbIX YpasHeHuli u Hepagencme paziuyHvlx munos Cxema
WCCIICIOBaHMs JIMHEHHOro ypaBHEeHUsS. OCHOBHBIC THIBI JHHEWHBIX YPaBHEHUN U aJITOPUTM
pellieHus: ypaBHEHUH, CBOAsIIErocs K JuHeiHoMmy. ['paduueckoe pemieHrne cucTeM JIMHEWHBIX
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

Onpeoenenue keadpamnozo ypagruenus ¢ napamempom. CoomuoueHue mexncoy KOpHAMU

keaopamuozo ypaenenus. Cxema uccie008aHus 0elucmsumenbHulx KOpHell KeaopamHtozo

ypasnenus. Teopemvr Buema. Cnocobvl peuwieHull OCHOSHbIX MUNO08 KEAOPAMHO20
VpasHeHus1 ¢
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napamempom.

O¢dexmusno u payuonanvro.. Memoowr pewenus payuonanrvhvlx ypasnenuii lloHarue
parioHanbHOrO  ypaBHeHHs. (OO0JacTb JOMYCTUMBIX 3HA4YeHWH ypaBHeHHS. J[poGHo-
panuoHaibHbIe anreOpanueckue ypapaenus. OOmias cxema pemieHus. MeTo] 3aMeHbI IPU PEILICHUN
IpOOHO- PalOHATIBHBIX ypaBHEHH. ParrioHa bHbIe CIIOCOOBI PEIICHNSI.

bnok- cxemvr  pewenuti cucmem ancedpauveckux ypaeuwenuu u Hepagencmg. CHUCTEMBI
YpaBHEHUU U HEPABEHCTB C OAHON MEPEMEHHOM U C IByMS IEpeMEHHBIMH. MeTo/1 M0ICTaHOBKHU.
Merton cnoxeHus.

Pewenue ypasnenuii u nepasencme ¢ napamempamu Jlunelinvie ypasHeHus U HepageHcmaa
¢ napamempamu
Tema 6. HMccnenoBanue KBaaApaTHOTO TpexwieHa. 4 yaca

Hccneoosanue pacnonoscenus kopneu keaopamrnoz2o mpexuiena. CXeMmbl HUCCIEI0BAHUS
pacrosoXeHnue KOpHel KBaJpaTHOIO ypaBHEHHUS OTHOCUTEIBHO 33JaHHON TOYKH U 3aJaHHOTO
OpOMEXyTKa (OTpe3ka, HHTepBaia, Jiyda). [padudeckuid MeTo] (METON «IJIaBaroIeit
napaloiibl»).  AHaJUTHYECKUE  METOAbl  (HEMOCPEACTBEHHOE  HAXOXJICHHE  KOpHEil;
ucnoip3oBanue popmyn Buera). Tabnuna pacnoioxkeHre KOPHEH KBaAPATHOTO YPaBHEHUSI.

Koagpguyuenmol,xopnu u 3nauenue xeaopamnozo mpexuniena. (CBOWCTBAa KBaJApPaTHOTO
Tpexunena f(x)=ax’ +bx+c: f(0)=c; f(1)=atb+c; f(-1)=a-b+c u nux npuMeHEHHE s PEIICHHs
MPAKTUYECKHX 3a7au.

Ombop KopHeli K8aOpamHo2o0 mpexujieHa.  3ajadd, CBOJAIIMECS K HCCICIOBAHUIO
MPUHAJJISKHOCTH KOPHEW KBaJpaTHOTO TPEXWieHAa OrPaHUYEHHON O0OJIacTH: KOPHH TpexusieHa
HE JOJDKHBI TPUHUMATh ONPEEICHHBIC 3HAYCHHUS; KOPHU TpeXuwieHa JJODKHBI JIekKaTh Ha
HEKOTOPOM Jiyd€ (OTKPBITOM WM 3aMKHYTOM, T.€. C KOHLAMH BKJIIOYEHHBIMU WU
MCKIIFOUEHHBIMHU ); KOPHU TPEXUWICHA JIOJDKHBI JISKATh HA HEKOTOPOM KOHEUYHOM MTPOMEKYTKE).
Tema 7. I'eomerpusi. Kpacora u rapmonusi. — 4 yaca

Llenmpouo mpeyeonvnuxa Opmoyenmp mpeyeonvHuka. LIeHTp BIMCAaHHON B TPEYTOJIbHUK
OKpYXHOCTHU. CBSI3b MEK/Y YETHIPbMsI 3aMeUaTeIbHbIMU TOUKAMU TPEYTOIbHHUKA.

Yemvbipexy2onvHuKu. [lonsiTie d4eTHIPEXyrojabHUKA. BHIBI  YETBIPEXyroJIbHUKOB.
[Tapannenorpamm, poMO, NpPSIMOYrOJBHUK, KBaapaT, Tpameuus U HUX CBOHCTBa. PemieHue
YEeThIPEXyroyibHUKOB. Teopema Cumcona u teopema [ltomemes.

Tema 8. DIIeMEHTBI TEOPUH MHOYKECTB.- 2 yaca

Asapmuvle uepvl. I0e oce mamemamuxa? Cmamucmuueckue ucciredoganus. CBeIEHUS U3
HCTOPUU.DJIEMEHTHI TEOPUU MHOXKECTB. J[eTUMOCTh LIEJIBbIX Yncen. DIIeMEHThl KOMOUHATOPUKU U
TEOPHUH BEPOATHOCTEN

2 rox o0yueHust

Tema 1. IIporeHTHI B IKOJIE U )KU3HU.- 3 yaca

Ilpoyenmsi u 6ankosckue onepayuu . IIpocThie U croxHbIE MPOIEHTH. CPOK KpeauTa. YueTHas
craBka. Odopmiienue Bekceneil. J{uckont. Beruucnenue nporeHTHOM cTaBku. Pemenue 3amay.
Ilpoyenmsi u 3a0ayu onmumusayuu. IlporeHT 0TX010B. Pemienune 3anau.

Tema 2. Moaynb U ero npuioxeHus.- 4 dyaca

Ksaopammnoe ypasnenue, cooepacaujee abconomuyro geauyuny. KBaapatHoe ypaBHEHHE,
coJieprkaliee abCOIOTHYIO BEeIMUUHY. Perienre ypaBHeHu# Buja ax? +b x| +¢=0. Anroputm
pelIeHs KBaJPaTHOTO YPaBHEHUS C MOJYJIEM.

I'paghuxu kycounvix ¢ynxyui.OnpeneneHue rpaguKkoB KyCOUHbIX (DYHKIUN U 3a7a4H,
KOTOPBIE TPUBOIAT K TAKOMY TpaduKy.

Ilpeobpazosanue vipadicenutl, cooepxcaujux mooyau. IIpeodpazoBaHue BBIPAKECHUH,
CoJIepXKaIIfX MOYJH, 3HaK pagruKalia BTOPOU CTETICHH.

Cucmemvl ypasHeHutl u HepaseHcms, codepaicauyux Mooyab. CHUCTEMBbI TMHEWHBIX YpaBHEHUHN U
HEpaBEHCTB, COJIepIKaIe MOTYJb. PazmudHbIe CrTOCOOBI pelieH!s CUCTEM YpaBHEHUN U
HEPaBEHCTB (aHAMTUYECKUH U rpaduueckuii). Pemenue cucreM ypaBHEHUH 1 HEPABEHCTB
BTOPOM CTEIMEHHU, COACPKAIINX MOYTb.

Tema 3. dyHknmu u ux rpaduku.-4 gyaca
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Oyuryus y=\x . Ceoiicmea @yuryuu. Cnocobor 3adanus Gynrkyuu. DyHKIHS y=\x , ee
rpaduk, cBoricTBa. Mcmons3oBanue rpaduka GyHKIIUN ISl pEIICHUS YPAaBHEHUH U CUCTEM.

Pewenue cucmem Henuneunvix ypasnenuil. Ipaguueckuii cnoco6.  Vcnonb3oBaHHe
rpaduxoB QyHKIMI Ui pemieHus: cucteM. [Ipumeps! perienns HeIMHEHHBIX CUCTEM.

Keaopamuunas ¢pynkyus. Ceoticmsea gyukyuu. Tpu cnocoba nocmpoenus napabo.ivi.
KBanparuunass ¢ynkuus, ee rpaduk, mapabomna. KoopaunaTel BepIIMHBI Hapaboiibl, OCh
cummeTpun. Tpu crocoba mocTpoeHus: mapaboibl: ¢ MOMOIIBI0 TAOIHIBI, MO MSATH TOYKAM, C
MIOMOILBIO BBIICJICHUS ITOJIHOr0 KBaJipaTa U NapajulesIbHOr0 NEPEeHOca BJ0JIb OCEH KOOPIUHAT.
Tema 4. Pemenue TEKCTOBBIX 33/1a4.- 5 YacoB

3adauu na osudiceHue. JIBUKEHHE TelN MO TEUEHHUIO U MPOTHUB TeueHus. PaBHOMepHOE U
PaBHOYCKOPEHHOE JBMKEHUE TEJ MO MPSIMOM JIMHUHU B OJIHOM HAIPAaBIEHUU U HABCTPEUY JAPYT
apyry. JIBWXKeHuEe Tell MO OKPYKHOCTM B OJHOM HANPABICHUM W HABCTpedy Jpyr ApYTy.
®opMyIbl 3aBUCUMOCTH PACCTOSIHUS, TPOMICHHOTO TEJIOM, OT CKOPOCTH, YCKOPEHHSI U BPEMEHU
B pa3jMuYHbIX BHUJAX JBUXeHHsS. ['paduku ABMKEHUS B MPSAMOYIOJbHOM cHCTeME KOOpAHMHAT.
Urenne rpadMKOB IBMKCHHS M NMPUMEHEHHE WX JUIsl PEIICHHUS TEKCTOBBIX 3a7ad. PemieHue
TEKCTOBBIX 3a/lad C HCIIOJIb30BAHUEM 3JEMEHTOB reomerpuu. OcoOeHHOCTH BbIOOpa
MEPEMEHHBIX U METOIMKA PEIICHHs 3a/1a4 Ha JBkeHHe. COCTaBICHHE TaOIUIBI TAHHBIX 3aa4H.

3adauu na cnnasvi, cmecu, pacmeopvi. Dopmyna 3aBHCUMOCTH Macchl MU 00beMa
BEIIECTBA OT KOHIIGHTPALMU M Macchl Wiu oO0beMa. OcoOeHHOCTH BBIOOpa TMEPEMEHHBIX M
METOJIMKA PEIICHHUs 3a/1a4 Ha CILJIaBbl, CMECH, pacTBOpbl. CocTaBieHne TaOIHIIbI JAaHHBIX 33/1a4U
U ee 3HaYeHHue JUIsl COCTABIICHUS MATEMAaTHUYE€CKOM MOJIEIH.

3a0auu wna pabomy.  @Dopmyna 3aBUCUMOCTH 00bEeMa BBIMOJIHEHHON paboOThl OT
MPOU3BOJUTEIIBHOCTY W BpPEMEHH €€ BbIMojHeHus. OcoOEHHOCTH BbIOOpa IMEPEMEHHBIX U
METOJIMKa pellieHus 3a1ad Ha padoty. CocraBneHue TaOIMIIbl JAHHBIX 3a/1a4K U €€ 3HaUYeHue AJIs
COCTaBJICHHUS] MAaTEMATUYECKON MOJIETIH.

3adauu ¢ sxoHomuueckum cooepoicaruem. DOPMyIbI MPOIEHTOB U CIOKHBIX MPOIIEHTOB.
OcobenHoctu BbIOOpa TMEPEMEHHBIX W METOJUKH PEIICHHUs] 3ajlad C HKOHOMHUYECKUM
COJIEpKAHUEM.

Tema 5. Pemienue ypaBHEHUN U HEPABEHCTB.- 6 YacOB

Cucmemul ancebpauueckux ypaguenutl u Hepagencma. CUCTEMbl ypaBHEHUN U HEPABEHCTB
C OJTHOM NMEPEMEHHOW M C IBYMs IEPEMEHHBIMU. METOJ pa3iiokeHUs Ha MHOXHUTeIn. Merton
BBeJICHUSI HOBOM nepeMeHHoi. MeTon noactanoBku. Meton cnoxkenus. [ padudeckuii metos.

Ypaenenus evicuux cmenenei. Meron pa3nokeHUs HA MHOXKHUTENW. Pacmamaroniuecs
ypaBHeHus. MeTon BBEACHUA HOBOM epeMeHHOM. Jlenenne MHorouneHoB. Teopema besy.

Tema 6. WccnenoBanue KBaJpaTHOro TpexuwieHa.- 3 yaca

Honamue keadpamuoco mpexunena. Pasznoocenue Keadpamuozo mpexuieHa Ha
muoorcumenu. Tlonstue xkBajgpaTHoro TpexwieHa. KopHu kBaapaTHOTro TpexusieHa. PasznoxeHue
KBaJPaTHOTO TPEXWICHA Ha JMHEHHble MHOXHUTeNU. Teopema o pasnoxkeHuu. [IpumeHeHue
TeopeMsl Buera u cnecTBrs 0 3HaKax KOPHEH.

Kosgppuyuenmuol,kopnu u 3nauenue xeadpammozo mpexuniena. (CBOWCTBAa KBaAPAaTHOTO
Tpexunena f(x)=ax’ +bx+c: f(0)=c; f(1)=atb+c; f(-1)=a-b+c u nux npHUMeHEHHE IS PEIICHHs
npakTHdeckux 3amad. CBs3b Kod((UIMEHTOB KBaJAPaTHOIO TpeXuieHa C €ro KOpHSIMHU.
['eomeTpuyeckas UHTEpIIPETAIUS CYIIECTBOBAHUS KOPHEH KBaJPAaTHOTO TPEXWICHA CO 3HAKAMU
€ro 3Ha4CHUM.

Ombop Kopuell K8adpamHo20 mpexuiend.  3ajadd, CBOJSAIIMECS K MCCIEI0BAHUIO
MPUHA/JISKHOCTH KOPHEW KBaJpaTHOTO TPEXWIeHAa OrPaHUYCHHON OONACTH: KOPHH TpeXuieHa
HE JOJDKHBI TPHHUMATh OMpEEICHHBIC 3HAYCHUS; KOPHU TPEXWICHa JOJDKHBI JIeKaTh Ha
HEKOTOPOM Jiy4e (OTKPHITOM WU 3aMKHYTOM, T.€. C KOHIIAMH BKJIIOYCHHBIMU WIU
MCKIJIFOYCHHBIMH ); KOPHU TPEXUWICHA JTIOJDKHBI JISKATh HA HEKOTOPOM KOHEYHOM MTPOMEKYTKE).

Tewma 7. I'eomerpusd. Kpacora u rapmonusi. — 6 yacos

Opmoyenmp mpeyzonvHuka. lleHTp BNHUCAaHHOW B TPEYTONBHUK OKPYKHOCTH. CBS3h
MEXIY YEThIPbMSI 3aMeYaTeIbHIMA TOYKAMU TPEYTOJIbHUKA.
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H3onepumempuueckasn 3adaua.Teopema Uebl. Teopema Menenas. Yemvipexyeonbruku.
[TonsTe derhlpexyroibHuKa. Buasl uerslpexyronbHukoB. [lapamienorpamm,  pomo,
MPSIMOYTOJIBHUK, KBaJparT, Tpareuus U UX CBOMCTBA. PelieHue 4eThipexyrojbHUKOB.. Teopema
CumMmcona u teopema IItonemes..

Pewenue 3adau no meme «Kombumayuu oKpyscHOCMU C OpYyeUMU 2€0MEMPUYECKUMU
Gueypamuy. DopMmynbl paguycoB OMHMCAHHON M BIHCAHHOM OKPYXHOCTEH OKOJIO WM B
MpaBUIIbHBIE MHOTOYTOJIbHUKHU.

Uzepvr na nnowaoke (Pemenue 3amau no teme «llmomaany) reomerpuyeckoil GUrypsl.
[Tnomanu TpeyroyiibHMKA, Mapajuienorpamma, Tpameuuu, pomba. @opmyna ['epona. Teopema
[Tudaropa u ee NpuIOKEHUS.

Tema 8. DyieMeHTHI T€OpHUH MHOKECTB 3 yaca
[Mpunnun qupuxie.. Dopmyna 6uHoma Hetotona. ColicTBa OMHOMHUHAIBHBIX
ko3 uumentoB. Tpeyronbuuk [lackans
Pemenue 3anad ¢ momouipio rpadoB. DneMeHTbl KOMOMHATOPUKU U TEOPUU BEPOSTHOCTEH.
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