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ITosicHUTENBLHAA 3aNIHCKA

Pabouass mporpamma 1o Kypcy BHEYPOYHOH nesTelnbHOCTH «MaremaTudeckas rpaMOTHOCTh» Juisi 4 kimacca (nmamee — nHacrosimas PIT wim
[IporpaMma) mpejiaraet y4ammmcs IPUHIUIAAIBHO HOBBIA B3IJISN, CO3IAHHBIA B 00pa30BaTEIbHOW CHCTEME JIESITEILHOCTHOIO METOla OOydYCHUsI
JLT'. IlerepcoH, Ha U3y4YeHHE U NOHMMAHUE MAaTEMAaTHKHU, KaK LIKOJIBHOI'O IIPEIMETa, ONPENEISAET 1eJIEBble OPUEHTUPHI (IUIAHUPYEMBIE PE3YNIbTATHI:
JMYHOCTHBIE, METANIPEIMETHbIE U IIPEIMETHBIC), COlepKaHie 00pa30BaHMsl, ONMCHIBAET OPraHU3AMOHHO-TIEIarOrMYECKUE YCIOBUS €ro pean3aluy,
BKJIIOYasl TEMaTHUECKOE IJIAHUPOBAHHUE.

HopMmatuBHO-TIpaBOBOM U HHCTPYKTUBHO-METOAMYECKOM OCHOBOM JiJ1s1 poekTupoBanus PII cranu:
[Tporpamma Kypca ««YTiIyOJIeHHBIH KypC MaTeMaTUKI COCTABIICHA B COOTBETCTBHUH C:

1. ©3 P® ot 29 nexabps 2012 r. Ne 273-03 «O06 obpazoBanuu B PO» (nanee — O3 Ne 273);
2. Vka3 Ilpesunenta P® ot 7 mast 2012 r. Ne 599 «O mepax 1o peanu3anuu rocyJapCTBEHHOM MOJIUTUKY B 00JIaCTH 00pa30BaHUs U HAYKUY;
3. «®IITPO nHa 2016-2020 roae» ot 29 aexadps 2014 r. Ne 2765-p;
4. «Crparerus pa3sutus Bociutanus B PO (2015-2025)» (yrB. pacnopsbkenuem [Ipasurensctea PO ot 29 mast 2015 1. Ne 996-p);
5. Ilucemo JlemaprameHTa rocyJapCTBEHHOM MOJIMTUKU B cepe BocnuTaHus eTeil u Mmonoaexxu Munoopuayku Poccun ot 18.08.2017 r. Ne 09-1672
«O HampaBlIEHUHM METOJUYECKHX pEKOMEHJauui» (Bmecte ¢ «METOAMYECKMMHM PEKOMEHJALUSIMU 10 OpraHu3aluu COJECpP)KAaHUS BHEYPOUHOU
JeSITeIbHOCTH B PaAMKax pean3aliii OCHOBHBIX 0011€00pa30BaTeIbHBIX IPOrpaMM, B TOM YHUCIIE B YACTU IPOEKTHOM JIEATEILHOCTHY);
6. ®I'OC nauanpHOTO 00I1IETO 00pazoBanus (yTB. npukazoM MunoOpHayku PD ot 6 oxtadps 2009 r. Ne 373, ¢ usmenenusmu ot 26 HosiOpst 2010 1. Ne
1241);
7. Tlopsimok opraHu3alMy M OCYIIECTBIEHHUsI oOpa3zoBaTenbHOM aestenbHocTH o OOIl — mporpaMMaM HayanbHOTO OOIIEr0, OCHOBHOI'O OOIIEro U
cpennero obiero oopazosanus ([Ipukas Munobpuayku P® ot 30.08.2013 Ne 1015);
8. Ilpukaz Munoopuayku P® or 31.12.2015 r. Ne 1576 «O BHecenuu usmeHeHuil B ®I'OC HauanmpHOro 00mIeT0 0O0pa30BaHHUA, YTBEPXKACHHBIN
npuka3zoM MunoOpaayku P® ot 6 oxts10pst 2009 1. Ne 373 »;
9. CanlluH 2.4.2.2821-10 «CaHuTapHO-3IUAEMUOJIOTUYECKUE TpeOOBaHMUS K YCJIOBUSM M OpraHu3anuu oOyueHuss B 00I1e00pa3oBaTEeIbHbBIX
yupexaeHusx» (ot 29.12.2010 Ne 189 B pemakuuu usmeHenuil Ne 3, yTBep:KJI€HHBIX MOCTaHOBJIEHUEM [ JIaBHOrO rocyJapCTBEHHOIO CaHUTAPHOTO
Bpaya PO ot 24.11.2015 r. Ne 81;
10. Marematuka. Paboune mporpammel. [Ipenmernas nuaus yaeOHnkoB «llepcnexktuBay 1-4 kiaccer /Ilerepcon JI.I'. — M.: [IpocBemenue, 2012.

bonee neranbHO HOpMAaTHBHO-IIPABOBAas M HMHCTPYKTHBHO-METOAMYECKas 0a3a MPOEKTHUPOBAHUS U peaU3allMd MPOrpaMMbl ONpEJeseHa B
ITpunoxxenun 1.

Crpyxkrypa [Iporpammsl coorBercTByeT TpedoBanusm GI'OC HOO (11.16), a Taxxe [Tonoxenuto o PII, u Bkimroyaer:
[TosicHUTENBHYIO 3aLIUCKY
1. Ilnanupyemsble pe3yabTaThl OCBOCHHS Kypca «MaTemaTtuueckas TpaMOTHOCTh (4 Ki1acc).
2. Coneprxanue Kypca «MaremaTrnieckas rpaMOTHOCTEY (4Kkiacc).

3. TemaTrueckoe TUIAaHUPOBAHHE.



KonnenryanpHas uaes JaHHOTO Kypca COCTOUT B 00ECIICUeHUH .

1) MOTMBAIIMH M CHCTEMHOI0 BOBJIEYEHHS YYAIIMXCH B CAMOCTOSATEIbHYI0 MAaTEMAaTHUECKYIO IEATSILHOCTh HAa YPOKaxX W BO BHEYPOUHOM
pabote Ha equnoit ocHoBe CII (TAM, kypc «Mup AeATenbHOCTHY U TIp.);

2) 10CTATOYHO MOJHOTHI U MPEEMCTBEHHOCTH IIPEJIMETHOM MOrOTOBKH IIKOJILHHKOB K MATEMATHUECKUM OJIMMITHAIaM;

3) moBBIIIEHUS YPOBHSI MATEMATUYECKOM OATOTOBKH B IIETIOM.

[Iporpamma kypca «Maremartudeckass TPaMOTHOCTB» peajM3yeTcss BO BHEYPOYHOM JEATENIbHOCTHM B pPaMKax OOIIEMHTEIIEKTYaJIbHOTO
HanpaBieHus U paccuuTana Ha netei 10-11 net. Conepikanue Kypca HHTETPHPYET C COIepKaHNEeM yueOHOTo mpeiMeTa «MaTeMaTuka» B 4 kinacce. Ha
M3Y4YEHUE COJIepKaHus Kypca oTBoauTcs 1 yac B Henento, 33 4 B ro.

Hacrosimas PIT cnpoekTupoBana Ha OAMH y4eOHBIM rof. DTHM ONpeAessieTcss 0cOOEHHOCTH ONMMCAHMA IUIAHUPYEMBIX pe3yJabTaToB B pasnene |
Hacroseit PII1.

3amauamu Kypca «MaremaTtndeckas rpaMOTHOCTbY» Ha Mepruo o0ydeHust B 4-M Kiacce sIBISIOTCS:
1) popmupoBanue y yyammxcs criocoOHOCTEH K OpraHU3aluu CBOCH yueOHOU JIeATEeNbHOCTH MOCPEACTBOM OCBOCHHMSI JIMYHOCTHBIX, T03HABATEIbHBIX,
PETYISATHBHBIX 1 KOMMYHHKATUBHBIX YHUBEPCAIBHBIX YI€OHBIX JICHCTBUH;
2) mproOpeTeHue OIbITa CAMOCTOSTEIbHON MaTeMaTHYeCKOi NesITeIbHOCTH;
3) dopmupoBanue cnenupUUECKUX Ui MAaTEeMaTHKH KadeCTB MBIIUICHHUS, HEOOXOAMMBIX YEJOBEKY IS MOJHONEHHOTO (YHKIMOHHPOBAHUS B
COBPEMEHHOM OOIIIECTBE, U B YACTHOCTH, IOTHYECKOTO, AITOPUTMUYECKOTO U IBPUCTUYECKOTO MBIIILJICHUS;
4) TyXxOBHO-HPaBCTBEHHOE PA3BUTHE JMYHOCTH, NMPETYCMATPHUBAIOIIEE, C YUYETOM CHEIM(PHUKH HAYaIBHOTO 3Tana OOydeHHs] MaTeMaTHKe, TPUHSITHE
HPaBCTBEHHBIX YCTaHOBOK CO3WIAHUS, CIIPABEUIMBOCTH, J0Opa, CTAHOBJICHHE OCHOB TPAXKAAHCKON POCCHUICKONW MACHTUYHOCTH, JIIOOBU M YBa)KCHHS
K cBoeMy OTeuecTBy;
5) dopmupoBaHHE MaTEMaTHYECKOTO s3bIKa M MAaTEMaTHUYECKOTO armapaTa Kak CpPeICTBa ONMCAHHS W WCCIEAOBAHHS OKPYKAIOMIETO MHpa M Kak
OCHOBBI KOMITBIOTEPHOM I'PaMOTHOCTH;
6) peaymzanusi BO3SMOXXHOCTEH MaTeMaTHKH B (POPMHUPOBAHMHM HAYYHOTO MHPOBO33PEHUS YYaIIMXCS, B OCBOCHHMH WMH HAayYHOW KapTUHBI MHUpa C
YYETOM BO3PACTHBIX 0COOEHHOCTEH yualuxcs;
7) oBNaiecHUE CHCTEMON MaTeMaTHUECKUX 3HAHWH, YMEHHI W HAaBBIKOB, HEOOXOAUMBIX JIJIsl TIOBCETHEBHOM JKU3HU | JUTSI IPOJIOJDKEHUS 00pa3oBaHus B
CpeaHen LIKOJIE;
8) co3nanue 310poBbhecOeperaronieit HHHOPMAITMOHHO-00Pa30BaATEIHHOM CPEIBI.

[IpencraBnennas cucrema uened u 3amad, a Takke tpeboBanus ®I'OC HOO k pesymbpratram ocBoeHusi oOydarommmucs OOIT HOO,

KOHKPETU3UPOBAHHBIE B MOJICUCTEME IJIAHUPYEMBIX Pe3yiIbTaToB 00ydeHus B pazzaene 1 Hacrosueil PII, onpenensitoT OCHOBHbIE JIMHUY COJEPKAHUS
MaTeMaTHYeCKOro 00pa3oBaHMs B 4ETBEPTOM Kjlacce, BKIIOYAs METOJIbl, IPHEMBbI, TEXHOJIOTUU O0yYeHHs, OCOOCHHOCTH OLICHOYHOW JIESTETbHOCTH.

IlegarornyeckuM MHCTPYMEHTOM peajn3alluy IIOCTABJICHHBIX BBILIE LieNel U 3a1a4 npu peanusanuu Hacrosmed PII, B coorBerctBum ¢ OOII
HOO MBOY COIII Nel umenu b.ILIOpkoBa, sABisercs nuaaktudeckas cuctema paesrenpHocTHoro meroxa JLIT. Ilerepcon. KiroueBass umpaest
JUIaKTUYECKON CHCTEMBI 3aKJII0YAeTCsl B TOM, UTO y4alllhecsl He MOJIy4aloT 3HaHHS B TOTOBOM BHJIE, a TOOBIBAIOT X CAMH B MpoOIlecce COOCTBEHHOU



yueOHOM J1eaTenbHOCTH. B pe3ynbTaTe MIKOIBHUKU MPUOOPETAIOT JTUYHBIN ONBIT MAaTEMaTUYECKOW NIEATENbHOCTH U OCBAMBAIOT CHCTEMY 3HAHUH IO
MaTeMaTHKe, JIEKAIUX B OCHOBE COBPEMEHHON HAyYHON KapTUHBI MUPA.

Bce 3ansTus cTposTcs Ha OCHOBE MeToa pepieKCHBHON caMoopraHu3anuu (TopoOHee O MOCTPOSHUH ypoKa cM.: pa3zen 2 Hacrosiei PII).
JlaHHBI MeTOJl 00ECIeYMBAET BO3MOKHOCTb CHUCTEMHOI'O BBIIIOJHEHHUS KaKIbIM PEOCHKOM BCEr0 KOMIUIEKCA PETYJSTUBHBIX, [TO3HABATEIbHBIX U
KOMMYHHMKATUBHBIX YVY/I. Tumnel 3aHsTui, IUIaHUpYEMBIE IO Pa3IMYHbIM T€MaM JaHHOTO Kypca B ueTBEpTOM kiacce, npencrasieHbl B KTII (cwm.
[Tpunoxenue 2).

Conepxxanne Kypca «MaTtemaTudeckas IpaMOTHOCTb»» JUIsl 4-ro Kjacca MO KaKJIOMY W3 M3y4aeMbIX TEMaTHYECKHUX PA3ZEIIOB OINKUCAHO B
pasnene 2 Hacrosieit PI1 B popmate TekcTa ¢ ykazaHHEM KOJTMYECTBA YaCOB.

Temaruueckoe IIAHUPOBAHKUE MPEICTABICHO yueOHO-TeMaTHueckuM IutaHoM (manee YTII) ¢ ykazaHuMeM KOJIMYECTBA 4acoOB, OTBOJAMMBIX Ha
OCBOEHUE KaXK/10ll TEMbI U KaJIEHJapHO-TeMaTndeckuM miaHoMm (nanee - KTII).

1. Tlnanupyemble pe3yJibTaThl 0CBOeHHsI Kypca «MaTeMaTnyeckasi rpaMoTHOCTb» (4 Kiacc).
®I'OC HOO ycranaBnuBaeT TpeOOBaHMSI K pe3yJbTaTaM OCBOEHHUS Kypca: JMYHOCTHBIM, METAalpeAMETHbIM, NpeaMeTHbIM. [lnanupyembie
pe3yibTaThl, Ha oOecreueHre KOTOpbIX opueHTHpoBaHa Hactosmas PII, orBeuator TpebGoBanusM @I'OC HOO u cOOTBETCTBYIOT IUIAaHUPYEMbBIM
pesynabratam MBOY COILINel umenu b.I1.IOpkoga.

1.1 JIn4yHOCTHBIE Pe3yJIbTAThI

3a cuyer ocBoeHUs coaepxaHus Hactosuied PII, ucnonb3yeMbIx METOOB M MPUEMOB O0Y4eHHUs, 00pa30BaTeNbHBIX TEXHOIOTUH, PABHO KaK U
coJiep KaHusl pabOYHX MPOTPaMM JIPYTHX KypCOB yUeOHOTO IJIaHa, Y YeTBEPOKIACCHUKOB K MOMEHTY Iepexo/ia B MATHIN Ki1acc OyaAyT chOpMUPOBAHEIL:
— CTaHOBJIEHHE OCHOB TPAXKAAHCKOM pOCCUIICKON MIEHTUYHOCTH, YBAKEHHSI K CBOEH CEMbE U IPYIMM JIO/IAM, cBoeMy OTeuecTBy, pa3BUTHE
MOPAITbHO-ITHYECKUX Ka4eCTB JIMYHOCTH, aJIEKBATHBIX MTOJHOLIEHHONH MaTeMaTHIeCKOM 1A TeIbHOCTH.
— LlenocTHOE BOCHPHUSATHE OKPYXKAIOIIEro MUpPA, HadyajbHbIE MPEICTABICHUs 00 MCTOPUM PAa3BUTUS MATEeMaTHYECKOTO 3HAHM, PO MaTeMaTHKH B
CUCTEME 3HAHMI.
— OBnajieHue HayaJbHBIMU HaBbIKAMM aJalNTallii B AMHAMUYHO U3MEHSIOIIEMCSl MUpPE Ha OCHOBE MeTO/la pepyIeKCUBHON caMOOpraHU3aIuu.
— IIpuHSsTHE COIMATEHON PO «yYEHHKA», OCO3HAHUE IMYHOCTHOTO CMBICIIA YYSHHSI U MHTEPEC K N3YYCHUIO MAaTEMaTHKH.
— Pa3BuTHe caMOCTOSTENFHOCTH U JIMYHOM OTBETCTBEHHOCTH 3a CBOM MOCTYIIKH, CIIOCOOHOCTh K pe(pIeKCMBHON CaMOOIIeHKE COOCTBEHHBIX JeMCTBUH U
BOJIEBAst CAMOPETYJISIIHSL.
— OcBoeHME HOPM OOIIEHHUS U KOMMYHHUKAaTUBHOTO B3aUMOJICHCTBUS, HABBIKOB COTPYIHHUYECTBA CO B3POCIBIMH M CBEPCTHUKAMH, YMEHUE HaXOIUTh
BBIXOJIbI U3 CTIOPHBIX CHTYaIlnH.
— MortuBanus k paboTe Ha pe3yJbTaT, Kak B UCTIOJIHUTENIBCKOM, TaK U B TBOPUYECKOH IeATETbHOCTH.
— YcTaHOBKa Ha 3/J0pOBBIN 00pa3 )KM3HH, CIIOKOMHOE OTHOIIIEHUE K OIINOKE Kak «paboueil» cuTyanuu, TpeOyromiel KOppeKIny; Bepa B ceOsl.
1.2 MeTanpeaMeTHbIe Pe3yJIbTaThI

1) popmuposanue noznasamenbHvIX YHUBEPCAILHBIX YUEOHBIX OCTICMGUIL:



- HCII0JIb30BaTh HAOIIOIEHUS AJIs ToJTydeHus: HPopMauu 00 0COOEHHOCTIX U3y4aeMoro 00beKTa;

- MPOBOAMTH MO TMPEAJOKECHHOMY IUIAaHY ONBIT (HEOOJBIIOE HECI0XKHOE MCCIIEOBAHUE) IO YCTAHOBJICHHUIO OCOOCHHOCTEH OOBEKTa M3Yy4eHHS,
MPUYMHHO-CJICICTBEHHBIX CBSI3€H M 3aBUCUMOCTEH 0OBEKTOB MEXTy COOOI;

- (hopMyMpPOBaTh BBIBOJBI IO PE3YJIbTAaTaM MPOBEACHHOTO HAOIIOICHNUS, OIIBITA;

2) popmuposanue ymenuii pabomams ¢ unHpopmayuei:

- BBIOMPATh UCTOYHUK JJISl OJyYeHHs] HHpopMaluu (yueOHHK, UPPOBBIEC AIEKTPOHHBIE CPECTBA, CIIPpaBOUYHUK, IHTEpHET);

- aHaJIM3UPOBATH TEKCTOBYIO, N300pa3UTEIbHYIO, 3ByKOBYIO HH(OPMALIKIO B COOTBETCTBUU C Y4eOHOIl 3a1auei;

- HCII0JIb30BATh CXEMbl, TAOIHIIBI AJISl IPEICTaBICHUS HH(OPMALINN;

- cobmoaTh MpaBuia HHPOPMAIIMOHHOM 0€30MaCHOCTH B CUTYAIIUSIX MOBCEAHEBHOMN KHU3HU U NP padoTre B cetu HTepHET.

3) popmuposanue pezyramugnuix yueonsvix oeicmeui:

- MOHUMATh YU4EOHYIO 3a7a4y, COXPAHITh €€ B MPolecce yueOHOM NesITeIbHOCTH;

- IUTAaHUPOBATh CIOCOOBI pelIeHUs y4eOHOHW 3aadd, HameyaTh OIEpalld, C IMOMOIIBI0 KOTOPHIX MOXXHO MOJYYHTH PpE3yJbTaT; BBICTPAWBATh
[IOCJIEI0BATENBHOCTh BEIOPaHHBIX ONEpaLInii;

- KOHTPOJIUPOBATH U OLIEHUBAThH PE3Y/IbTAThI U MPOLIECC ACATEIHHOCTH;

- OLICHUBATh Pa3IUYHbIE CIIOCOOBI JOCTUKEHUS pe3ylbTara, olpeaeaTh Hanbonee 23 (HeKTUBHBIC U3 HUX;

- YCTaHABIIMBATh IPUUMHBI yCIIeXa/Hey1ad e TeNbHOCTH; KOPPEKTUPOBATH CBOU yueOHbIE ACUCTBUS ISl IPEOIOJICHUS OIINOOK.

4) hopmuposanue KOMMYHUKAMUGHBIX YHUBEPCATILHBIX YUEOHBIX OCIICHUIL:

- OCYIIECTBJIATH CMBICIIOBOE YTEHHE TEKCTOB (3a/1aHKE, 3a/]aua) — ONPEeATh TEMY, TJIaBHYIO MBIC/Ib, HA3HAUEHUE TEKCTa (B MPEJieNax U3yu4eHHOr0);

- HCII0JIb30BAaTh A3BIKOBBIE CPE/ICTBA, COOTBETCTBYIOIINE YyUeOHON O3HABATENIbHON 3a/1a4e, CUTyallMH TOBCEAHEBHOIO OOLICHMS;

- Yy4acTBOBaTh B JUajiore, COONIOAATH MpaBUiia BEJEHUS Auajora (ciaymaTh coOecelHiKa, IPU3HAaBaTh BO3MOKHOCTh CYIIECTBOBAHUS PA3HBIX TOUEK
3peHusi, KOPPEKTHO U apTyMEHTUPOBAHO BBICKA3bIBATh CBOE MHEHHUE);

- OCO3HaHHO CTPOUTH B COOTBETCTBUH C TIOCTABJICHHOM 3a7jaueii peUeBOE BBICKA3bIBAHNUE;

- co0IMI0/1aTh NMpaBUJIa MEXIJIMYHOCTHOTO OOIIEHHS C UCIIOJIb30BAaHUEM IIEPCOHANBHBIX 3JIEKTPOHHBIX YCTPOMCTB.

5) popmuposanue ymenuii yuacmeosamso 6 coeMecmHuoll desmeabHOCU:

- MIOHUMATh U IPUHUMATBH 1IeJIb COBMECTHOM IeATETBHOCTH; 00CYKAaTh M COTIaCOBBIBAThH CIIOCOOBI TOCTHKEHHUS OOIIErO pPe3yNbTaTa;

- pacnpenenaTh pojal B COBMECTHOU NEATENBHOCTH, IPOSBIIATE TOTOBHOCTh PYKOBOJUTH U BBIIIOJIHATH TOPYUYEHUS;

- OCYIIECTBJIATH B3aUMHBI KOHTPOJIb B COBMECTHOM J€SITEIbHOCTH, OLIEHUBATh CBOM BKIIaJl B o0IIIee JeI0;

- IPOABJIATE TOTOBHOCTD TOJICPAHTHO Pa3peilaThb KOH(i)J'II/IKTI)I.

1.3 lIpeameTHbIE pe3yabTaThI



TemaTuueckuii pasaeJ

Yyenuk MOJYYHUT BO3MOKHOCTH HAYIUTHCSA

Yucaa u apupMernyeckue 1eicTBUA C HUMHU

® CaMOCMOAMENbHO CMPOUMb U UCNOIbL306AMb  ANCOPUMMbBL  U3YUEHHBIX CNYy4aes
VCMHBIX U NUCbMEHHBIX OeUCMmBUll ¢ MHO203HAUHLIMU YUCIAMU, OpOOAMU U
CMEUAHHBIMU YUCTIAMU,

® GLINOIHAMb OejleHue KPYelblX Yucel (¢ OCImamKom);

® HAXOOUMb NPOYEHM HUCAA U YUCTIO NO €20 NPOYEHMY HA OCHOBe OOWUX Npasuil
peutenus 3a0ay Ha Yacmu.

Padora ¢ TeKCTOBLIMH 3a1a4aMU

®  CaMOCMOAMENbHO CMPOUmMb U UCNOAb306AMb ANCOPUMMbL U3YUAEMbIX ClyYaes
peuienus meKcmosvix 3a0a,

®  QHAIU3UPOBAMb, MOOEIUPOBAMb U peulams mekcmosvle 3adauu 8 6—8 Oelicmsuil
Ha 8ce u3ydeHHbvle OelticmeUs ¢ YUCIAMU;

®  pewiamv 3a0ayu HA HAXOHCOEHUE NPOYEHMAa Om YUCIA U YUCTA NO €20 NPOYEHMY
KaK 4acmuo2o Cay4as 3a0a4 Ha 4acmu;

I'eomerpuuyeckue purypbl 4 BeTMYMHBI

®  CaMOCMOAMENbHO YCMAHABIUBAMb CNOCOObI CPABHEHUs Y2l08, UX USMepeHUs U
HOCMPOEHUs. C NOMOWbI0 MPAHCNOPMUPA,

®  CBOLICMBO CYMMbL Y2108 MPEY2ONbHUKA, YembIPeXy20IbHUKA, NAMUY20IbHUKA,

®  (C8OLCMBO YEHMPATLHBIX U GNUCAHHBIX V2108 U OP.).

Beau4yuHbI M 3aBHCHUMOCTH MEKIAY HUMHU

®  CaMOCMOSIMENbHO CIMPOUMb WKALY € 3A0AHHOU YeHOU OelleHusl, KOOPOUHAMHBLIL VY,
cmpoums Gopmyny paccmostus Mexcoy moykamu KOOPOUHAMHO20 yYd, (OPpMYLy
3a6UCUMOCTU KOOPOUHAMbL OBUICYUIELLCS. MOYUKU O BPEMEHU OBUICEHUS U OP.;

® HabMoOamv ¢ NOMOWDBIO MAdbIUY, UYUCTIO0B020 JYYA 3ABUCUMOCMIU  MEHCOY
NnepeMeHHbIMU BeIUYUHAMU, BbIPANCAMb UX 6 HECHONCHLIX CAYYASX C NOMOWbIO
dopmyn;

®  CaMOCMOSMENbHO COCMABIAMb 2PAQUKU  OBUNCEHUS U NPUOYMbIGAMb NO HUM
pacckaszvl.

Auredpanyeckue npeacTaBICHUs

® Ha 0CHOBe 0OWUX CBOUICME apuhMemudeckux 0eucmeull 8 HeCIOHCHBIX CLYYASX:
® onpeodenams MHONCECEO KOPHEU HeCMAHOAPMHBIX YPAGHEHUL,




TemaTuueckuii pasaeJ

Yyenuk MOJYYHUT BO3MOKHOCTH HAYIUTHCSA

®  ynpowams OYKEEHHbIE BbIPAINCEHUSL,
®  UCNONB308aMb OYKEEHHYIO CUMBOIUKY Ol 0000WEHUs U CUCMEeMAMU3aYUY 3HAHUL
yuawuxcs

MaTteMaTHYeCKHH S3bIK M 3JIeMEHThI JIOTHKH

000CHOBbIBAMb 8 HECTIONCHBIX CVUAAX 8bICKA3bIBAHUS 00Ue20 8U0A U 8bICKA3bIGAHUS]
0 CYWecmeo8aHuU, OCHOBbIBAACH HA 30PABOM CMbICIE,

pewamsv Jo2uyeckue 3a0ayi ¢ UCHOIb308AHUEM 2paguuecKux mooenet, mabauy,
epagos, ouazpamm Jiiepa—Benna,

cmpoums (00 PYKOBOOCMBOM 83POCI020 U CAMOCHOAMENbHO) U 0C8AUBAMb NPUEMbL
Ppeuwenust 3a0au 102Uu4ecKo20 Xapakmepa 6 COOmeemcmaul ¢ npoepammoil 4 kiacca.

PatGora ¢ undopmanmeii 1 aHAIU3 JAHHBIX

KOHCNEeKmMuposams y4eOnbvlli MeKCcm, BbINOIHAMb (N0O PYKOBOOCMBOM B83POCI020 U
CamoCcmosimenbHo) BHEKIACCHblE NPOEKMHble pabomul, coOUpamv UHGOPMAYUIo 6
CNPABOYHUKAX, — JHYUKIONEOUSX,  KOHMpoOaupyemvlx  Humepnem-ucmounukax,
npeocmasiams UHGOPMAYUIo, UCHOLb3YS UMEOWUecs: MeXHU4ecKue cpeocmed,
nOABL3YACh UHGOpMayuell, HAlOeHHOU 8 PA3IUYHBIX UCHOYHUKAX, COCMABISMb C8OU
cobcmeennvle 3a0a4u no npoepamme 4 kiacca, cmams coagmopamu «3adauHuxa 4
KAACCay, 8 KOMOpblil BKII0UAOMC Tyyiue 3a0ayu, NPUOYMaHHble YUaAuWUMUCS,
cocmasnsims nopmgoauo yuenuxa 4 knacca.

JlanpHeimas KOHKPETH3allisl NpPEJAMETHBIX M METAalpeIMETHBIX pe3yJbTaTOB TPEACTaBiIeHAa B TaONUIE KaleHIapHO-TEMAaTHYECKOTO
IUTAHUPOBAHUS B CTONIONE «XapaKTEpUCTUKA JESATEIbHOCTH YUalUXCs.
®opMbI OpraHU3aIliK 3aHATHN MPETyCMAaTPUBAIOT BHEAPCHHE COBPEMEHHBIX MEAarOrMYeCKHX TEXHOJOTHH M COAEHCTBYIOT 3()()EKTHBHOMY pPa3BHTHIO
WHTEJJICKTa, TBOPYECKOTO TOTEHIIMATa W HHIWBUIYalIbHBIX OCOOEHHOCTEW oOydaromuxcs. Kaxnpii Buj 3amaHuil HampaBjiieH Ha (OpPMHUpPOBAHHE
OTPEIENICHHBIX YHUBEPCATBHBIX YUEOHBIX ACHCTBHI, HH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX KOMIICTEHTHOCTEH.

HWcronp30BaHre Ha 3aHATHIX JJIEKTPOHHBIX 00pa3oBaTeIbHBIX PecypcoB, B yactHocTh [nmoGanJla6 https://globallab.org/ru, , Yun.py, SAKmace

IIO3BOJIMUT:

IIOBBICUTH Ka4€CTBO 06y‘-IeHI/I$I;

AN NI NN

PAaCKpPBITh CIIOCOOHOCTHU KaXKI0ro y4YCHHUKaA.

IMMOBBICUTH MOTHBALINIO, CTPEMIICHUC K COTPYIHUYCCTBY,

CUCTEMATHU3UPOBATH OpTraHU3aAlUIO y‘Ie6HO'BOCHI/ITaTeJ'II)HOFO Imponecca,



https://globallab.org/ru

Kypc «Maremarnueckas TpaMOTHOCTh» HE BXOJUT B YHCIO OOS3aTENBbHBIX YYEOHBIX JUCIUILUINH, MO3TOMY YYUTEIh MOXET MPUMEHSTH
COOCTBEHHBIC KPUTEPUU M CIOCOOBI oneHMBaHUsS. OJHAKO Ba)XHO IMOMHHTH, YTO OCHOBHOM II€JIbIO OLIGHKHM B paMKaxX JTAaHHOTO Kypca SBIISICTCS
(opMupoBaHHE TMOJOKUTEIbHOI MO3HABATEIbHONW MOTHMBANUM ydamuxcs. [1o3ToMy 00s3aTelbHBIMU SIBISETCS BBITIOJHEHHE IMEPEUHCIICHHBIX
HIDKE TpeOOBaHMIA.

1) Oyenusaromes moavbko docmudicerusi, OTPULIATEIbLHBIC OIEHKU UCKITIOYCHBI.
2) OCHOBHBIM Kpumepuem OYeHKU A615emcs YyueOHbulll mpyo YYCHUKA, BIIOKCHHBIE MM YCUJIMS M IIOJOKUTEIbHAs JUHAMHUKA PE3YJbTaTOB
OTHOCHUTEJILHO ceOsl.
3) Kauecmea nuunocmu demeil He OYeHUBAOMcsl, 1o pe3yabTaTaM COOTBETCTBYIOLIMX TECTOB M aHKET HUKAKHUE OLIEHKH HE BBICTABIISIOTCA.
4) OCHOBHOM aKIIEHT B CHCTEME OIICHUBAHMUS JIOJDKEH OBITh CACNAH HA CAMOOYeHKe 0embMu C80UX OOCMUIICEeHUL: SKETHEBHO 10 U3y4aeMOi TeMe Ha
OCHOBAHUU MOJYYCHHBIX Pe3yNbTaToB. DOpMy TaHHOTO OLEHUBAHUS YUYUTENb BHIOUPAET CAaMOCTOATEIHHO.
2. Copepxanue yyedHoro npeamera «MaremaTuka» (4 kiacc)

2.1 CoaepxaTesibHO- MeTOAMYECKHE JIMHUH

1. YncsoBasi IMHHA.

OneHka u NPUKUIKAa CyMMbI, Pa3HOCTH, IPOU3BEJICHUS, YACTHOT 0. JlejeHne Ha IBy3HaYHOE U TPEX3HAYHOE uucio. JleneHue Kpyriibix yucen (¢
ocrtatkoM). OOmumii ciayyail neneHuss MHOIO3HAuHbBIX 4ucels. [IpoBepka MpaBUIBLHOCTU BBIUMCIEHUH (lIropuT™M, OOpaTHOE JEHCTBUE, MPUKHUIKA
pe3yibTara, OLleHKa JOCTOBEPHOCTH, BEIYMCICHHE Ha KAJIbKYJISATOPE).

2. OyHKIMOHAJbLHAS JIMHHUS.

3aBUCUMOCTH MEX/ly KOMIOHEHTaMHU U pe3yJbTaTaMu apuPpMETUYECKUX TeHCTBUM.

dopmyiia oMM IPIMOYTOJIBHOTO TPEYrojlbHuKa: S = (a X b) : 2.

[Ixamnbr.

3. JInHMS TEKCTOBBIX 3a/1a4.

CamMocTosATeIbHBIN aHAIN3 33/1a4H, IOCTPOEHUE MO/IENIEH, IJITAaHUPOBAHUE U pealIn3alltsl peIIeHus.

[Touck pa3HbIX cr1OCOOOB pEIIEHHUS.

CooTHeceHue MoIy4eHHOT 0 pe3yJibTaTa ¢ YCIOBUEM 3aJauu, OLleHKa ero npasaonooous. [Iposepka 3anaun.

3aaun Ha BBIYUCIIEHHE IIJIOIIAIU PSIMOYTOJIBHOIO TPEYroJdbHUKA U TUIOMaAel Guryp.

4. I'eomeTpuyeckast THHHUSA.

[IpsiMOYTOJBHBIN TPEYTrOJIBHUK, €0 YIJIbl, CTOPOHBI (KAaTeThl M TUIIOTEHY3a), IJIOLIa]b, CBA3b C NPSMOYTOJbHUKOM. Pa3BepHyThIi yroi.
CMexHble U BEpTUKAJIbHBIE YIIIbl. [{eHTpanbHbIl yroil ¥ yroj, BOMCAHHBIN B OKPYKHOCTh. I3MepeHne yrios.

Tpaucnoprtup. [loctpoenue yrioB ¢ HOMOIIbIO TPAHCIIOPTHPA.

5. AnreOpanyeckasi TMHHS.

HepasenctBo. MHOkecTBO pemieHuii HepaBeHcTBa. CTPOroe U HECTPOroe HEPaBEHCTRO.



TBOPYCCKOI'O MOTCHIHMAJIA JIMYHOCTH YUCHUKA Ha BCCX ITallax O6yquHSI B IIKOJIC, HA PAa3BUTUC €TI0 TBOPUCCKOI'O MBIIUJICHUA, HA YMCHUC NCII0JIb30BATh

Hcnons3oBanne 6YKBGHHOI>'I CHUMBOJIMKH IJIA O606HI€HI/IH Hn CucreMaTru3sanmuu 3HAHWM.

6. Jloruueckas JuHUs. B HacTosee BpeMs OHOM M3 TEHACHUMH YIy4IIEHUsI KauecTBa 00pa30BaHUS CTAHOBUTCS OPUEHTAIMS HA Pa3BUTHE

OBPHUCTUYCCKUC MCTOABI B IIPOLCCCC OTKPLITUA HOBOI'O U ITOUCKA BbIXOAA U3 Pa3JIMYHBIX HCCTAHAAPTHBIX CI/ITyaL[I/If/'I M TIOJIOKCHUM.

nojiydyaTte HMH(pOpMAIMIO W3 HaOMIOACHUM, Oecel, CHPaBOYHUKOB, SHIUUKIonenui, WHTepHera u paboTarh ¢ MOJXYYEHHOH HHPOpPMAIIUCH:
aHAJIM3UPOBaATh, CUCTEMAaTU3UPOBATh U NMPEICTABIATh B Pa3inuHON dopMme (TabauIlbl, TuarpaMmbl, rpaduku); AeaaTh TPOTHO3bI U BHIBO/bI; BBISIBIISTD

7. Jlunusa aHanau3a AaHHbIX. llenenanpaBineHHo (opMupyeT y ydammxcsi HH(GOPMAIMOHHYIO TPAMOTHOCTb, YMEHHE CaMOCTOSTEIBHO

3aKOHOMECPHOCTHU M CYHICCTBCHHEBIC IIPU3HAKHU, IIPOBOANTDH KJ'IaCCI/I(I)I/IKaHI/IIO.

2.2 Conepxxanne TeMaTH4YeCKHX pa3neioB «MaremMaTnueckasi lPAMOTHOCTBY B 4-M KJ1acce

Ne Kon-Bo Copepxanue yueOHOTO pazfena
Ha3Banue paznena
n/m 4acoB Teopernueckre OCHOBBI
1. Uucna u apudpmMeTrudeckue 54 OLeHKa ¥ IPUKUIKA CYMMBI, pa3HOCTH, IPOU3BEJEHUS, YaCTHOTO. [[eneHune Ha 1By3Ha4HOE U
JECACTBUA C HUMU Tpex3HauHoe uucio. JlemeHue Kpyriblx yucen (¢ ocraTtkoMm). OOmuit cimyuail neneHus
MHOTO3HAYHBIX YUCEI.
2. PaGora c TEKCTOBBIMH | 8 U CocraBHbIe 331a4i B 2—5 JIEHCTBUH C HATypaIbHBIMU YHCIIAMH HA Bce apuMeTHueckue
3aa9amMu JIEHCTBHS, pa3HOCTHOE U KPAaTHOE CPAaBHEHHUE.
3. I'eomeTrpuueckue ¢urypsl u | 7 4 [TpubnmkeHHOe BBIYUCIIEHUE TUIOMIAEH ¢ MOMOIIBI0 naneTku. VccnenoBanue cBOWCTB
BEJINYMHBI reoMeTpuueckux Guryp ¢ nomouibo u3Mepenuii. [IpeobpazoBanue, cpaBHEeHUE, CIOKEHNE U
BBIYMTAHUE OJJHOPOJHBIX TEOMETPUUYECKUX BETUUHH.
4, AnreOpanueckue 64 HepaBenctBo. MHOkecTBO penieHui HepaBeHCTBA. CTpOroe u HECTPOroe HEPABEHCTRBO.
MPECTaBICHUS 3naku ?, £ . J|BOoliHOE HEPABEHCTBO.
5. MaremaTuueckuii  sS3bIK M | 49 3HAKOMCTBO C CUMBOJIMYECKUM 0003HAUYECHHUEM JI0JIeH, TpoOei, TPOIIEHTOB, 3aMMHCHIO
3JIEMEHTBI JIOTUKH HEpaBEHCTB, ¢ 0003HAYCHHEM KOOPAMHAT Ha MPSIMON U Ha TIJIOCKOCTH, C S3BIKOM JHAarpamMm U
rpa¢ukoB. OnpeseneHrne ICTHHHOCTU BhICKa3bIBAHUH.
6. PaGora ¢ wHpopmammeirr u | 34 KpyroBrie, cTonO4aTeie U TMHEHHBIC TUarpaMMbl, TpadUKN JBUKEHUS: YTCHUE,

aHaAJIN3 JTaHHBIX

HHTCpHpCTaAllAa JaHHBIX, TIOCTPOCHUC.




3. TemaTnueckoe nNJaHHpPoOBaHHE

Tabmuna 1.

TemaTndeckoe IIaHUpoOBaHue npeacrasieHo B PII:

> y‘-I€6HO-TeMaTI/I‘-IeCKI/IM IJIaHOM C BKJIFOYCHHBIM B Ta6111/1uy KOMITIOHCHTOM, YTOYHAIOIIUM ITPOLUECCCHO-TECXHOJOIMYCCKYHO COCTABJIAIOIIYIO

coJiepKaHusl yueOHOTO TIpeIMeTa, MPEACTABICHHYI0 B 0000IICHHON (hopMe B IPEIIIECTBYIOIIEM pa3iee;

» KaJeHIapHO-TEMATHYECKHUM IJIAHOM, KOTOPBIA KOHKPETH3UPYET TeMbI H3y4daeMbIxX pasnenoB PIT o ypoBHS TeM ydeOHBIX 3aHSATHH,
npeacrabieHHbIM B [Ipunoxenun 2 k PII.

YyeOHo-TeMaTHYECKHIi IIJIAH

Paznen Kou-Bo vacos

Yucaa u apudpmerudeckne aeiicTBusi ¢ HUMU 54
Pabora ¢ TekcTOBBIMHU 3a1a4aMu 84
I'eomerpuyeckne GuUrypsl U BeJMYNHbI 74
AJiredpanyeckue npeacTaBJIeHUus 64

MarteMaTu4ecKkHii I3bIK H 3JIEMEHTHI JIOTUKH 44
Pa6ora ¢ undopmanueii 1 aHaIU3 JTaHHBIX 34
Hroro 334




IIpunoxenne 1.

1.1 HopmaTuBHO-paBoBas 0a3a
06 obpazoBannu B Poccuiickoii @eneparuu [DnektpoHHblid pecype] / denepanbHbiii 3akoH oT 29.12.2012 N 273-®3 (¢ u3M. U AOI. Ha
03.08.2018) // Pexxum moctyma: http://ivo.garant.ru/#/document/70291362/paragraph/1:0, ceoboaubIii. — 3ariasue ¢ skpana. — S3. pyc. (manee —
273-D3)
OO0 yTBep>KICHUH MOPSIIKA OpraHU3aluy U OCYLIECTBICHUS 00pa30BaTeNIbHOM 1eATeIbHOCTH M0 OCHOBHBIM 00111€00pa30BaTeIbHBIM
porpaMMaM HadyaJIbHOTO OOIIETr0, OCHOBHOTO OOIIETO U CpeaHero odmiero oopa3oBanus [ DnekTpoHHsblid pecypc] / [Ipuka3 MuHoOpHayKH
Poccun ot 30 aBrycra 2013 r. N 1015 (B pen. IIpukazoB Munoopaayku Poccum ot 13.12.2013 N 1342, ot 28.05.2014 N 598) // Pesxum
noctyna: http://base.garant.ru/70466462/, ceo6omHbIi. — 3arnaBue ¢ 3kpaHa. — S3. pyc.

denepanbHbIA TOCYAaPCTBEHHBIH 00pa30BaTeNbHBIN CTaHIAPT HAYaJbHOTO 00mero odpasosanus / Ilpunoxenne k nmpukasy MuHHCTEpCTBA
obpasoBanust U Hayku Poccuiickoit denepaiuu ot 6 oktsaops 2009 r. N 373 (¢ u3m. u jom.; B pen. Ha 31.12.2015) // Pexxum gocryma:
http://www.consultant.ru/document/cons_doc_LAW _96801/,cBobomblii. — 3arsiaBue ¢ skpana. — 53. pyc. (nanee — ®I'OC HOO)
CaHuTapHO-3MUIEMUOJIOTHYECKUE TPEOOBAHUS K YCIOBUSAM U OpPraHU3aluu 00ydeHHs B 0011e00pa30BaTEeIbHBIX YUPESKICHUIX [ DIEKTPOHHBIN
pecypc] / YTB. moctaHoBieHHEeM [ J1aBHOTO rocynapCTBEHHOTO caHuTapHoro Bpada PD ot 29 pexabps 2010 r. N 189 (c usmeHeHHSIMH U
JONOJTHEHUSIMU; pefl. oT 24.11.2015) // Pesxxum mpoctymna: http://base.garant.ru/12183577/, cBoboHbIiA. — 3ariaBue ¢ skpaHa. — 53. pyc.

2.1. YuyeOHO-MeTOANYECKOE O0ecIeueHue

2.1.1. Y4yeOHO-MeTOANYECKHE MOCOOUs

Hannune
I'on
Ne ABTOD, Ha3BaHUE - N3narenscTBO JIIEKTPOHHOTO
IIPUIOKEHUS

Metoaudeckue pekoMeHIanuu K ydeOHomy mnocoOuto «Matemarukay 4 2015 M.: UznarensctBO «HOBEHTa» +
knacc / JL.T'. Tlerepcon
«ITocTpoit cBor0 MaTemaTHKy: biok-TeTpans 3TanoHoB s 4 Kiacca Kypcea 2012 M.: HOY «Mncturyt CUAII» +
MaTeMaTHKHU «Y4yCh YUUThCA». YueOHoe mocodue.
B napctBe cmekanku/ Tekcronorunueckas oopadotka FO.B. Hecrepenko 1987 M.: Hayka.



http://ivo.garant.ru/#/document/70291362/paragraph/1:0
consultantplus://offline/ref=BDEDF9E4F3B498759D4518066056E6F3B29640CEDB740AC16D319DA591C867A0E281FD969FC22285E22FJ
consultantplus://offline/ref=BDEDF9E4F3B498759D4518066056E6F3B2954ECEDA700AC16D319DA591C867A0E281FD969FC22285E22FJ
http://base.garant.ru/70466462/
http://www.consultant.ru/document/cons_doc_LAW_96801/
http://base.garant.ru/12183577/

MaTepI/IaJILHO-TeXHH‘leCROG odecrmeyeHue

2.1.2. YuedHOe 000py/n0OBaHHE

Ne

Ha3Banue y4eOHOro 000py/10BaHuUs

Habop, copepxaiuii reomeTpruyeckue Tena: Ky0, map, KOHyC, IPSIMOYTOJIbHBINA Napajuleenune, nupaMuia, HAIHHIP.

JlemoHCcTpanroHHas onuppoBaHHAS TUHEHKA.

JleMOHCTpallMOHHBIN YePTEKHBIN YTOJIbHUK

JIeMOHCTpallMOHHBIN LIUPKYJIb

o~ lwINE

ITaneTtka.

2.2.2.

KoMnbroTepHasi TeXHUKA M HHTEPAKTHBHOE 000py/10BaHH e

Ne

Ha3Banue yueOHOro 060py10BaHus

=

MaruuTHas J0CKa.

no

IlepcoHAJIbHBIN KOMITBIOTED.

MynbTUMEAUINHBIA IPOEKTOP.




punaoxenue 2

4A kiaacc KanengapHo-temaTuyeckoe njiaHUPOBaHHE Kupuyenko A.B.
Ne JaTsbl Tema yueOHoOro pasnena/ 3aHiTus KoJu-Bo XapakTepucTHKAa OCHOBHBIX BH0B y4eOHOM
n/n NPOBeACHUA 4acoB (o0pa3oBaTeIbHOM) 1eATEJIbHOCTH 00YYAOIIUXCS
1 04.09 Pemenue 3amauy. 1 Pemenne Bwipaxkenuit ¢ umciaamu B mpeaenax 1000000,
pellieHne TpUMEpPOB HAa YCTAHOBJICHHS MOpsAKa JEUCTBUN U
uX BbIYMCIIEeHUs. Pemienue 3agau
2 11.09 MHO€eCTBO pelIeHU HEPABEHCTB. 1 YuraTh U 3aNIMCHIBATH HEPABEHCTBA — CTPOTHUE, HECTPOTHE,
JIBOMHBIE U JIP.
3 18.09 1 CpaBHUBATB 3HaYCHUS BHIPAXKEHUN HA OCHOBE B3aUMOCBSI3U
MEXy KOMIIOHEHTaMH M PE3yJIbTaTaMH apu(PMETHISCKUX
OueHka pasHOCTH. PelleHHe CI0KHBIX JEHCTBUI, HAXOAUTH 3HAYEHMS YHCIIOBBIX U OYKBEHHBIX
yPaBHEHMIA. BBIPXCHUH MMPU 33JaHHBIX 3HAUYCHUSAX OYKB, UCIOJHATH
BBIUHCIIUTENBHBIE aITOPUTMBI.
4 25.09 1 Pa3znuuarte npsimyto, 1y4 ¥ OTPE30K, HAXOAUTh TOUKU UX
Pemenune nepeceyeHusl, onpeaeasiTb MPUHAAIEKHOCTh TOUKU U
3a7a4d M ypaBHEHHH. NPSIMO#A, BUABI YTIIOB, MHOTOYTOJIbHIKOB.
9) 02.10 Jlenenue ¢ oOJHO3HA4YHBIM dYacTHBEIM (c | 1 CTpouTh 1 NPUMEHSATH AJITOPUTMBI IETIEHNSI MHOTO3HAYHBIX
OCTaTKOM) qricen (C OCTaTKOM U 0€3 OCTaTKa), MPOBEePATH MPAaBUIHLHOCTD
BBITIOJTHEHUS JICHCTBUH C IIOMOIIBIO IPUKUIKH, AITOPUTMA,
BBIUHCIICHUH Ha KalbKYISTOPE.
6 16.10 Jlenenne Ha JBY3HAYHOE W TPEX3HAUHOE 1 IIpeodpa3oBBIBATH SAMHUIIBI JITUHBI, TUIOIIA U, BHITOIHATh
YHCIIO C OCTATKOM. C HUMU apu(METHIECKHE JICHCTBUSI.
7 23.10 Wzmepenuss u apobu. [lomu. CpaBhenwue | 1 Oco3HaBaTh HEJOCTATOYHOCTh HATYpaJIbHBIX YHCEN s
JOJIEH. MPAKTUYECKUX U3MEPEHU.
W3 nctopuu Apobei. HarasiiHo u300paaTth 07 ¢ TOMOIIBIO0 T€OMETPHUYECKUX
(buryp ¥ Ha YUCIOBOM JIy4e.




CMCIIaHHBIX YU CCJI

8 30.10 Homu. CpaBHenue noneir. Haxoxnenue Ctpoutb rpadudeckre MOJCTH MPSIMOJTUHEHHOTO
JOJIM YrCiIa PaBHOMEPHOTO IBUKEHUS OOBHEKTOB, 3aIOJHATH TA0IULIbI
COOTBETCTBYIOLIMX 3HAYECHUH BETMYMH, AHAJTU3MPOBATH
JaHHbIE TaOJIUI], BBIBOAUTH ()OPMYJIIbI 3aBUCUMOCTEH MEXKTY
BEJIMYMHAMU.
9 06.11 [Imomaae mpsAMOYroJIbHOrO TPEYTrOJIbHUKA Pazimuare 1 n300paxkaTh IPSIMOYTOJIbHBIN TPEYTOJIbHUK,
AOCTPAUBAThH JI0 IPSIMOYTOJIbHUKA, HAXOAUTH €ro IUIONIa/b
M0 U3BECTHBIM JJIMHAM KaTETOB.
10 13.11 3aaun HA HAXO0XKIEHUE YaCTH, KOTOPYIO Haxoautpb minomans Guryp, COCTaBICHHBIX U3
OJTHO YHCJIO COCTABIISIET OT NPSMOYTOJIBHUKOB U MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
JPyroro.
11 27.11 CTpouThb Ha HarJIgJHOW OCHOBE U MPMMEHATH IIpaBUiia
[IpaBuiibHBIE U HETIPABUIIbHBIE YACTH CJIOKEHHSI U BBIYMTAHUA APOOEH ¢ OJUHAKOBBIMU
BEJIMYUH. 3HaMEHATEISIMH.
12 04.12 3a/a4y Ha 4YacTU € HENPaBUIbHBIMU Pemath BbIUMCIUTENBHBIE TPUMEPHL, TEKCTOBBIE 334U,
IpoOsMU. YpaBHEHHUS U HEPABEHCTBA
W3YYCHHBIX THIIOB.
13 11.12 CucreMaTH3UpPOBATH U 3alIMCHIBATH B OYKBEHHOM BH/JIE
CBOICTBA HATypaAJIbHBIX YUCEI M YACTHBIC CITydau CJIOXKECHUS U
3anuchk CMEMIaHHOTO YHCiIa B BUE
. BbunTaHus ¢ 0 1 1, pacmpoCcTPpaHUTh UX HA CIIOKEHUE U
HEMpPaBUILHOMN TpoOH. .
BBIYUTAHUE IPOOCH U CMEIIAHHBIX YHCEll.
14 18.12 PemaTtp BeIUMCIUTEHHBIE IPUMEPHI, TEKCTOBBIC 3a/1a4H,
CroxeHue CMEIIaHHbIX YHCEeT
YpaBHEHUS U HEPABEHCTBA N3YYCHHBIX TUIIOB.
C IEPEXOJIOM Yepe3 EIUHMILY.
15 25.12 YacTHble ciay4yau CIOKEHUS W BBIYMTAHMS Pemiath BeIUMCIUTENbHBIE TPUMEPHL, TEKCTOBBIE 334U,

YpaBHCHUA U HCPABCHCTBA U3YYCHHBIX THUIIOB.
BbIIOJIHATH 3aaHUS IIOUCKOBOTO U TBOPYCCKOT'O XapaKTepa




16 15.01 [IpeoOpa3oBaHue CMEIIaHHBIX YHCET. PemaTb BeIUHMCIUTENBHBIE TPUMEPHI, TEKCTOBBIC 3a1a4H,
CrnoxeHne 1 BBIYNTaHUE CMEITaHHBIX YpaBHEHHS U HEPABEHCTBA U3yYCHHBIX THIIOB.
qHCe. BbInoHATH 33aHUS TTIOUCKOBOTO M TBOPYECKOTO XapaKTepa

17 22.01 [xanst OmnpeneysaTs LEHY JEJIEHUS LIKAJIbl, CTPOUTH LIKAJIBI 110

3aJJaHHOM LIeHEe JeNIeHUs], HAaXOAUTh YUCII0, COOTBETCTBYIOIIEE
3aJJaHHOM TOUKe Ha LIKaJIe.

18 29.01 OnpenensiTs 1EHY A€JIEHUS MIKAJIbI, CTPOMTH LIKAJIbI 10
K 3aJJaHHOM LileHe JIeJIeHNs], HaXOAUTh YUCII0, COOTBETCTBYIOIEE

OOpJIUHATHI HA JTyYe. .
P ya 3aJJaHHOM TOYKE Ha LIKaJIe.

19 05.02 OnpeneasiTb KOOPAUHATHI TOYEK KOOPAUHATHOTO JyYa,
PaccrosiHne Mexny TOUKaMu

HAXOJUThb PACCTOSIHUE MEXAY HUMHU.
KOOP/AMHATHOTO JIyYa.
20 12.02 CucreMaTH3UpOBATh BUbl OJTHOBPEMEHHOTO PABHOMEPHOT'O
BH)KEHUS JIByX OOBEKTOB: HaBCTpeY B
OnHOBpEeMEHHOE JIBUXKEHHE IO A AABYX Py ZPYT IPYTY:
MPOTHBOIOJIOXKHBIX HAPABJICHUSX, BIOTOHKY, C
KOOPAMHATHOMY JIy4y.
OTCTaBaHHEM.

21 26.02 HccnenoBatb u3BMEHEHUE PACCTOSHUS MEXKY OJJHOBPEMEHHO
CKOpOCTB COMMIKEHHUS U CKOPOCTh JBIDKYIIUMUCS OO BEKTaMH ISl BCeX 4 BBIJICIIEHHBIX CITy4acB
yIaJICHUSI. OJIHOBPEMEHHOTO JIBM)KEHUS, 3aIOJIHATH TaOJIHIIbI.

22 05.03 BerpeuenHoe nBuxkeHHE. HccnenoBath N3MEHEHNE PACCTOSHUSA MEXy OJHOBPEMEHHO

JBIDKYIIUMUCS 0OBEKTaMH ISl BCeX 4 BBIJICIICHHBIX CITyYacB
OJIHOBPEMEHHOT'0 IBH)KEHUS, 3aIOJIHATH TaOJIHIIbI.

23 12.03 JIBrxeHue B IIPOTUBOIOIOXKHBIX HccnenoBath U3MEHEHHE PACCTOSHUS MEX/1y OJHOBPEMEHHO

HATPABJICHHAX JBIDKYIIUMUCS 0OBEKTaMHU IS BCeX 4 BBIJICIIEHHBIX CITy4aeB
OJTHOBPEMEHHOTO JIBM)KCHUS, 3AMOJTHATH TaOJHIIbL.
24 19.03 JIBM>KEHHE BOTOHKY. Pemiath BeIUMCIUTENbHBIE TPUMEPHL, TEKCTOBBIE 334U,

YpaBHCHUA U HCPABCHCTBA U3YUYCHHBIX TUIIOB.




25 26.03 JIBUM>KEHHE C OTCTaBAaHUEM. PemiaTh BeIUMCIUTEIbHBIE TPUMEPHL, TEKCTOBBIC 334U,
YpaBHEHHUS U HEPABCHCTBA N3YYCHHBIX TUIIOB.
26 02.04 JIBu>keHHe BIOTOHKY U C OTCTaBaHUEM. PemiaTh BBIUUCIIUTENLHBIC TIPUMEPBI, TEKCTOBBIC 3a/1a4H,
YpaBHEHHUS U HEPABCHCTBA M3YYCHHBIX THUIIOB.
27 13.04 PopMyna OJHOBPEMEHHOT'O IBUKEHUS Ctpouthb GopMyITy OTHOBPEMEHHOT'O JIBIKECHHUS (S = Vegy.
(BcTpevHOE) tocrp)-
28 23.04 HoBbie enuHUIIBI TUIOMIAIN: ap, TeKTap IIpeoGpa3oBbIBaTh, CPABHUBATDH, CKJIAAbIBATH, BLIYUTATD,
YMHOKATh U JIeJIUTh HA YUCJI0 3HAYCHHS BEITMUMH.
29 30.04 CpaBuenue yrnoB. Pa3BepHyThlli yroi. MoaeanpoBaTh pa3HOOOpa3HBIC CUTYAIIUU PACTIOIOKEHUS
CMexxHEBIe YTJIBL. I/ISMCPCHI/IC YIJIOB YIJI0B B IIPOCTPAHCTBE U Ha IJIOCKOCTHU, ONMUCBIBATD UX,
Vr0Boii rpayc CPABHUBATH YIJIbI HA 1123, HETIOCPEICTBEHHBIM HAIOKCHHEM
Y C TIOMOIIIBIO PA3JIMYHBIX MEPOK.
W3MepsATH yritbl ¥ CTPOUTH C TTIOMOIIBIO TPAHCTIOPTHUPA.
30 07.05 [TocTpoenue yrioB ¢ HOMOIIbIO Pacno3naBaTh 1 H300paxkaTh Pa3BEPHYTHINA yrojl, CMEXKHBIC
TpaHcmopTHpa. BrucaHHBIH yroom. Y BEPTUKAIBHBIC YTIIbI, IIEHTPATLHBIC U BITUCAHHBIC B
OKPYXHOCTb YTJIBI.
31 14.05 Kpyroseie quarpaMmMsl. Yurare, CTPOUTH, aHAJIM3UPOBATH U MHTEPIPETHPOBATH
JTAaHHBIC KPYTOBBIX, CTOJIOYATHIX U JIMHEHHBIX JIHATPAMM.
Haxoauth HE0OX0qMMYI0 HHPOPMALIUIO B YUeOHOH U
CIIPaBOYHOM JIUTEpATYPE.
32 21.05 CrosiGuatble U TMHEHHbBIE TUAarpaMMBI. Yurarh, CTPOUTH, AHATU3UPOBATH U MHTEPIPETHPOBATH
JTAaHHBIC KPYTOBBIX, CTOJIOYATHIX U JINHEHHBIX JIHATPAMM.
Haxoautb HE0OX0qMMYI0 HHPOPMAIUIO B YUeOHOH U
CIIPABOYHOM JIUTEpATYPE.
33 28.05 IoBTOPATH U CHCTEMATH3UPOBATH N3YUEHHBIE 3HAHMUS.

IIyremectBue B crpany CMEKAJIKY




4B xJjacce

KajiengapHo-TeMaTn4yeckoe MJIaHUPOBaHHE

IInxoBa A.B.

Ne JaTbl Tema yuyeOHOro pasaesa/ 3aHATUSA Kou-Bo XapakTepucTHKA OCHOBHBIX BUJIOB Y4€OHOM
n/n NPOBeAeHUsA YyacoB (oOpa3zoBaTe/IbHOI) AeATEJILHOCTH 00y4aI0IIHUXCS
1 04.09 Pemenue 3anay. 1 Pemenne BwlpaxkeHuid ¢ uuciamu B npenenax 1000000,
pelIeHHe PUMEPOB HA YCTAHOBJIEHUS MOPSAKA JECUCTBUU U
WX BblUMCIIEHUs. Pemienue 3anau
2 11.09 MHO€eCTBO pelIeHU HEPABEHCTB. 1 YuraTh U 3aNIMCHIBATH HEPABEHCTBA — CTPOTHUE, HECTPOTHE,
JIBOMHBIE U JIP.
3 18.09 1 CpaBHUBATh 3HaYCHUS BBIPAXKEHUN HA OCHOBE B3aUMOCBSI3U
MEX1y KOMIIOHEHTaMH U pe3yJibTaTaMHi apu(hMeTHIECKIX
Onenka paszHocTH. PelieHue cioKHbBIX JIeHCTBUI, HAXOAUTH 3HAYEHMS YHCIOBBIX U OYKBEHHBIX
ypaBHEHHUIA. BBIPQXEHU MPU 33JaHHBIX 3HAUCHUSAX OyKB, HCIOJHATH
BBIYUCIIUTENbHBIE AJITOPUTMBI.
4 25.09 1 Paznuuare npsmyto, 1y4d ¥ OTPE30K, HAXOAUTb TOYKU UX
Pemenue MepeCeUCHHs, ONpeAessiTh TPUHAIICKHOCTh TOUKU U
3a/1a4 ¥ ypaBHEHMUII. MPSIMOM, BUbI YTIIOB, MHOTOYTOJIbHUKOB.
3) 02.10 Jllenenrie ¢ oOJHO3HAYHBIM dYacTHBIM (c | 1 CTponTh 1 NPUMEHSATH AJITOPUTMBI I€TIEHUS MHOTO3HAYHBIX
OCTATKOM) qrces (C OCTaTKOM U 0€3 0CTaTKa), MPOBepATh IMPaBUIbHOCTD
BBIMIOJIHEHUS ICMCTBUI C MOMOUIBIO PUKHUJIKH, AITOPUTMA,
BBIYMCIICHUI Ha KAIBKYJISATOPE.
6 16.10 Jlenenune Ha JBY3HauHOE M TPEX3HAUYHOE 1 IIpeoGpa3oBbIBaTh €AMHUIIGI IJTMHBI, TIJIOMIA N, BBITOJTHATh
YHCIIO C OCTATKOM. C HUMH apu(pMeTHIEeCKHe TeHCTBUSI.
7 23.10 Namepennss u apoou. Jlomu. CpaBaenwue | 1 Oco3HaBaTh HEJIOCTATOYHOCTh HATYPaIbHBIX YUCEI JJIsl
MIPAKTHYECKNX U3MEPEHUM.




JOJICH.
W3 ucropuu apooeii.

HarasigHo u300pakaTh J0JIH C TOMOIIBIO T€OMETPHYECKUX
(buryp 1 Ha YUCIOBOM JIy4e.

8 30.10 Homu. CpaBHenue noneir. Haxoxnenue Ctpouthb rpadudeckre MOJCTH MPSIMOJTUHEHHOTO
JOJIM YrCiIa PaBHOMEPHOTO JABMKEHUSI 0OBEKTOB, 3aNI0JTHATH TA0JIHIIbI
COOTBETCTBYIOLIMX 3HAYECHUH BETUYMH, AHAJTU3MPOBATH
JTaHHbIE Ta0JIHL, BBIBOAMTH (DOPMYJIbI 3aBUCUMOCTEH MEXIy
BEJIMYMHAMU.
9 06.11 [Tnomans NpsMOYToIBHOTO TPEYTOJIbHHUKA Pazimmuath 1 n300paxath NpsIMOYroJIbHBIN TPEYTOIbHHUK,
JAOCTPAUBATh JI0 NIPSIMOYTOJIBHAKA, HAXOAUTH €ro IUIONalb
10 U3BECTHBIM JITMHAM KaTETOB.
10 13.11 3aaumn Ha HAXO0XKIEHUE YaCTH, KOTOPYIO Haxoautpb minomaas Guryp, COCTaBICHHBIX U3
OJTHO YHCJIO COCTABIISIET OT NPSMOYTOJIBHUKOB U MPSIMOYTOJIBHBIX TPEYTOJILHUKOB.
JPyToro.
11 27.11 CTpouThb Ha HarJIgJHOW OCHOBE U MPMMEHATH IIpaBUiia
[IpaBusbHbBIE U HENPABUIbHBIE YACTH CJIO’KEHUS M BBIUMTaHUA ApoOeil ¢ 0TMHAKOBBIMU
BEJIMYMH. 3HaMEHATEeISIMH.
12 04.12 3aauy Ha 4YacTU C HEMPAaBUIbHBIMU Pemath BbIUMCIUTENBHBIE TPUMEPHL, TEKCTOBBIE 334U,
IpoOsMU. YpaBHEHHsI U HEpaBEHCTBA
M3YYEHHBIX TUTIOB.
13 11.12 CucreMaTH3UPOBATH U 3alIMCHIBATH B OyKBEHHOM BH/JIE
CBOICTBA HATypAJIbHBIX YUCEI M YaCTHBIC CITydau CIOXKECHUS U
3amnuchk CMEMIaHHOTO YHCiIa B BUE
. BbIuUTaHUsA ¢ 0 ¥ 1, pacnpocTpaHUTh UX HA CIOKEHUE U
HENpaBUIbHON Jpo0u. .
BBIYUTAHUE IPOOCH U CMEIIaHHBIX YUCEIl.
14 18.12 PemaTth BeIUMCIUTEHHBIC IPUMEPHI, TEKCTOBBIC 3a/1a4H,
CnoxeHue CMENIaHHBIX YHCelT
YpaBHEHMSI U HEpAaBEHCTBA U3yYCHHBIX THIIOB.
C IIEPEXOJIOM Yepe3 EIUHMILY.
15 25.12 YacTHble ciay4yau CIOKEHUS W BBIUMTAHMS Pemath BeIUMCIUTEIbHBIE TPUMEPHL, TEKCTOBBIE 331aUH,




CMCIHIaHHBIX YHCCII

YpaBHCHHA U HCPABECHCTBA U3YUYCHHBIX THUIIOB.
BoinmoaHarn 3aaaHus IIOUCKOBOI'0 M TBOPYECKOI'O XapakTepa

16 15.01 [IpeoOpa3oBaHue CMENIAHHBIX YUCEI. Pemath BbIUMCIMTEIBHBIE IPUMEPHL, TEKCTOBBIE 33aUH,
CrnoxeHne ¥ BEIYUTaHHE CMEIIaHHBIX yYpaBHEHUS U HEPABEHCTBA M3yYEHHBIX THIIOB.
qHCell. BbINOJIHATH 33/1aHUS TOUCKOBOTO M TBOPYECKOTO XapakTepa

17 22.01 kansrl OnpenensiTh 1EHY A€IEHUS MIKAJIbI, CTPOMTH LIKAJIbI 110

3aJaHHOM 1IeHe JeJICHNUS, HaXOIUTh YUCIIO0, COOTBETCTBYIOIIEE
3aIaHHOY TOYKE Ha ILKAaJIE.

18 29.01 OnpenensiTh 1EHY A€JIEHUS MIKAJIbI, CTPOMTH LIKAJIbI 110

3aJ]aHHOM LIeHEe JEJICHUS, HAXOJUTh YUCIIO0, COOTBETCTBYIOIIEE
Koopaunats! Ha yde. N
3aJJaHHOM TOYKE Ha IIKaJIe.
19 05.02 OnpenensiTb KOOPAUMHATHI TOYEK KOOPAUHATHOTO JIyyYa,
Paccrosinue Mexxay Toukamu
HAXOJIUTh PACCTOSTHUE MEXITY HUMHU.
KOOPAWHATHOTO JTy4Ya.
20 12.02 CucreMaTH3UpOBATh BUbl OJTHOBPEMEHHOTO PABHOMEPHOT'O
BIDKEHHS JIBYX OOBEKTOB: HABCTPEY B
OmHOBpEMEHHOE JIBHYKEHHE TI0 A AABYX Py ZPYT IPYTY,
MIPOTHBOIOJIOKHBIX HATIPABJICHUSX, BIOTOHKY, C
KOOpAMHATHOMY JIy4y.
OTCTaBaHHEM.

21 26.02 HccnenoBatb u3MEHEHUE PACCTOSHUS MEXKY OJJHOBPEMEHHO
CKOpOCTh COMMKEHUS 1 CKOPOCTh JBIDKYIIUMUCS 00BEKTaMH ISl BCeX 4 BBIJICIICHHBIX CITyYacB
yJaJeHusl. OJIHOBPEMEHHOTO JIBM)KEHUS, 3aIOJIHATH TaOJIHIIbI.

22 05.03 BerpeueHHOe IBHKEHHE. HccnenoBath U3MEHEHHE PACCTOSHUS MEX/1y OJHOBPEMEHHO

JBIDKYIIUMUCS 00BEKTaMHM ISl BCeX 4 BbIJICIIEHHBIX CIy4aeB
OJTHOBPEMEHHOTO JTBM)KCHUS, 3aMOJTHATH TaOJIHIIbI.

23 12.03 JIBuxeHue B MIPOTHUBOMNOIOKHBIX HccnenoBath M3MEHEHNE PACCTOSHUS MEXY OJHOBPEMEHHO

HAIPABICHHAX JBIDKYIIUMUCS O0BEKTaMH TSI BCeX 4 BBIJICICHHBIX CITyYacB
OJIHOBPEMEHHOTO JIBH)KEHUS, 3aIOJIHAThH TaOIHIIbI.
24 19.03 JIBU>KeHHE BJIOTOHKY. Pematb BbIUMCIMTENBHBIE IPUMEPBL, TEKCTOBBIE 33Ja4H,




YpaBHCHHUA U HCPABECHCTBA U3YUYCHHBIX TUIIOB.

25 26.03 JIBu>KeHHE C OTCTaBaHUEM. Pemath BbIUMCIMTEIBHBIE IPUMEPHL, TEKCTOBBIE 33aUH,
YPaBHEHMsI U HEPABEHCTBA U3yYCHHBIX THIIOB.
26 02.04 JIBu>KeHHE BIOTOHKY U C OTCTaBaHUEM. Pemath BbIUMCIUTENBHBIE IPUMEPHL, TEKCTOBBIE 334U,
YPaBHEHMsI U HEPABEHCTBA U3yUCHHBIX THIIOB.
27 13.04 PopMyna OJHOBPEMEHHOT'O IBUKEHUS Ctpouthb GopMyITy OTHOBPEMEHHOT'O JIBIXKECHHUS (S = Vegy.
(BcTpeuHoe) tocrp)-
28 23.04 HoBble enuHUIBI TOIIAAU: ap, TeKTap IIpeoGpa3oBbIBaTh, CPABHUBATDH, CKJIAABIBATH, BLIYUTATD,
YMHOKATH U IeJIUTh HA YUCJI0 3HAYCHHUS BEITMYMH.
29 30.04 CpaBuenue yrioB. Pa3BepHyThlli yrod. MopenupoBath pa3HOOOpa3HbIE CUTYALIUU PACTIONOKEHHS
CMexxHEBIe YIJIBL. I/ISMCPCHI/IC YIJIOB YIJI0B B IIPOCTPAHCTBE U Ha IJIOCKOCTHU, OMMUCBIBATD UX,
VTi0Boii rpayc CPaBHHMBATH YIJIbI HA I71a3, HENOCPEICTBEHHBIM HAIOKEHUEM
U C IOMOILBIO PA3JIMYHBIX MEPOK.
M3mMepsATH yIIibl U CTPOUTH C TIOMOMIBIO TPAHCHIOPTHPA.
30 07.05 [TocTpoeHue yrioB ¢ MOMOIIbIO Pacno3naBaTh 1 H300pakaTh pa3BepHYTHINA yrojl, CMEKHBIE
TpaHcnopTHpa. BrucaHHBbIi yrodi. Y BEPTUKAIBHBIC YTIIbI, IEHTPAIBGHBIC U BIIUCAHHBIC B
OKPY>KHOCTb YTJIBL.
31 14.05 Kpyrossie quarpaMmsi. Yurtarh, CTPOUTH, AHAJTU3UPOBATH U HHTEPNPETHPOBATH
JTaHHbIE KPYTOBBIX, CTOJIOUATHIX U JIMHEHHBIX AUAarpamMM.
Haxoautp HEOOX0AMMYIO HH(OPMALIKIO B yUeOHO! 1
CIPaBOYHOM JIUTEpATYpE.
32 21.05 CronbuaTble U TMHEHHBIE TUArpaMMBI. YuraTh, CTPOUTH, AHATU3UPOBATH U MHTEPIIPETHPOBATH

JAaHHBIE KPYTOBBIX, CTOJIOYATHIX U JIMHEHHBIX IUArPaAMM.
Haxoauth HEOOXO0IMMYIO HHPOPMAIIUIO B yUEOHOU U
CIIPaBOYHOM JUTEPATYPE.




33 28.05 1 IloBTOPATH U CHCTEMATHU3MPOBATH U3YUCHHbBIC 3HAHUS.
[TyremectBue B ctpany CMEKAJIKY P P yi
KanengapHo-remaTudeckoe mJiaHuPpOBaHUE Mynaposa H.B.
Ne Jarsl Tema y4yeOHOr0 pasena/ 3aHATHA Koa-Bo XapakTepucTHKa OCHOBHBIX BUJ0B Y4eOHOM
n/n NMpPOBeIeHUA 4yacoB (o0pa3oBaTebHOM) AeATEJIbHOCTH 00YYAOIIUXCS
1 04.09 Pemenue 3anay. 1 Pemenue Bwipaxkenudt ¢ uucinamu B mpeaenax 1000000,
pelIeHre PUMEPOB HA YCTAHOBJIEHUS MOPSAKA JECUCTBUUA U
WX BblUMCIIEHUs. Pemienue 3anau
2 11.09 MHO0K€eCTBO pelIeHUI HEPABEHCTB. 1 YuraTh U 3aIMCHIBATH HEPABEHCTBA — CTPOTUE, HECTPOTHE,
JIBOMHBIE U AP.
3 18.09 1 CpaBHUBATB 3HaYEHUS BBIPAXKEHUN HA OCHOBE B3aUMOCBSI3U
MeEX1y KOMIIOHEHTaMH U pe3yJbTaTaMHi apu(hMETHIECKIX
Onenka paszHocTH. PerieHue cnoKHBIX JeHCTBUI, HAXOAUTH 3HAYEHMS YHCIOBBIX U OYKBEHHBIX
ypPaBHEHMIA. BBIPQXEHUH MPU 33JaHHBIX 3HAUCHUSAX OYKB, HCMOJHATH
BBIYUCIIUTEIbHBIE AJITOPUTMBI.
4 25.09 1 Pazamuarte npsamyto, 1y4 U OTPE30K, HAXOAUTH TOUKH UX
Pemenue MepeCeUCHs, ONpeAessiTh TPUHAIIECKHOCTh TOUKU U
3a/la4 U ypaBHEHUH. MPsIMOH, BUbI YTJIOB, MHOTOYTOJIBHUKOB.
3) 02.10 Jlenenrie ¢ OMHO3HAYHBIM dYacTHBIM (c | 1 CTponTh 1 NPUMEHSATH AJITOPUTMBI I€TIEHUS MHOTO3HAYHBIX
OCTaTKOM) ymcel (C OCTaTKOM U 0e3 ocTaTka), NPOBePATh MPABUILHOCTD
BBITIOJIHEHUS ICUCTBUI C MOMOIUIBIO IPUKHUJIKH, AITOPUTMA,
BBIYMCIICHUI HA KAJIBKYIISITOPE.
6 16.10 Jlenenne Ha NBY3HAYHOE M TPEX3HAYHOE 1 IIpeodpa3oBBIBATH €AMHUIIBI JITUHBI, TUIOIIA U, BHITOIHATh




YHCJIO C OCTAaTKOM.

¢ HUMH apupMeTH4ecKre IeHCTBUS.

7 23.10 WN3mepennss u apoou. Jlomu. CpaBHeHHE Oco3HaBaTh HEJIOCTATOYHOCTH HATYPAIbHBIX YUCEIT JIsI
JOJIEH. IPAKTUYECKUX U3MEPEHUH.
W3 HcTopuu Apobeii. HarasiHo u3o0paxaTth O ¢ TOMOIIBI0 T€OMETPUYECKIX
(buryp 1 Ha YUCIOBOM JIy4e.
8 30.10 HNomu. CpaBaenue noneil. HaxoxneHue Crpoutb rpapudeckre MoAeIH NPSIMOIUHEHHOTO
JI0JIM 9HCIIa PaBHOMEPHOTO JABMKEHUS 0OBEKTOB, 3aNI0JTHATH TA0IHIIbI
COOTBETCTBYIOLIMX 3HAYECHUH BEJIMYNH, AHAJTU3MPOBATH
JTAaHHbIE TAOJIHII, BBIBOAMTH (DOPMYIIBI 3aBUCUMOCTEH MEXTY
BEJIMYMHAMU.
9 06.11 [Tnomans NpsMOYTOIBLHOTO TPEYrOJIbHHUKA Pazimmuath 1 n300paxkath NpsIMOYrOJIbHBIN TPEYTOIbHHUK,
JAOCTPAUBAThH JI0 MIPSIMOYTOJIBHAKA, HAXOAUTH €ro IUIONalb
10 U3BECTHBIM JIIMHAM KaTETOB.
10 13.11 3aga4yu Ha HAXOXK/IEHHE YACTH, KOTOPYIO Haxoautp miomans Guryp, COCTaBICHHBIX U3
OJTHO YMCJIO COCTABIISET OT HPSMOYTOJIBHUKOB U MPSIMOYTOJIBHBIX TPEYTOJbHUKOB.
JPYyTOTO.
11 27.11 CTpouTh Ha HarJIIJHOW OCHOBE U MPMMEHATH IIPaBUiIa
[IpaBusbHBIE U HETIPABUIIBHBIC YACTH CJIO’KEHUS M BEIYUTAHUS APOOEH ¢ OTMHAKOBBIMH
BEJIMYUH. 3HaMEeHAaTEeSIMH.
12 04.12 3a1aun Ha 4YacTU C HENPaBUIbHBIMU PemaTh BbIUMCIUTENBHBIE IPUMEPHI, TEKCTOBBIE 3a1a4H,
IpoOsMHU. yYpaBHEHHSI 1 HEPAaBEHCTBA
U3YyYEHHBIX TUIIOB.
13 11.12 CucreMaTH3UpPOBATH U 3alIMCHIBATH B OYKBEHHOM BH/JIE

3amnmch CMENIaHHOTO YHCIa B BUE
HEMpaBUIbHOW Jpo0u.

CBOICTBa HaTypaJbHBIX YUCEN U YACTHBIE CIy4Yau CIOKEHUS U
BbiunTaHusA ¢ 0 1 1, pacIpoCTPaHUTD UX HA CIIO)KEHUE U
BbIUHMTaHUE Ipo0eil U CMEIIaHHBIX YHCE.




14 18.12 PemiaTp BeIunCIUTENBHBIE IPUMEPBL, TEKCTOBBIE 33/1a4H,

CrnosxeHue cMelaHHbIX YnCe
YpaBHEHHS U HEPABEHCTBA U3yYCHHBIX THIIOB.
C IEPEXOJIOM YEpe3 EIUHULLY.

15 25.12 YacTHblE claydau CIIOKEHUS U BBIYMTAHUSA PemiaTp BeIunCIUTENBHBIE IPUMEPHL, TEKCTOBBIE 33/1a4H,
CMEIIaHHBIX YUCEIT YpaBHCHUA U HCPABCHCTBA U3YUYCHHBIX TUIIOB.

BbInoHATH 33aHUs TTOUCKOBOTO M TBOPYECKOTO XapaKTepa

16 15.01 [IpeoOpa3oBaHue CMEIIaHHbBIX YHCET. PemaTh BeIUMCIUTENBHBIE TPUMEPHI, TEKCTOBBIC 3a1a4H,
CroxeHne ¥ BBIYNTaHWE CMEITaHHBIX YpaBHEHHS U HEPABEHCTBA U3yYCHHBIX THIIOB.
qHCe. BbINoHATH 33aHUs TTOUCKOBOTO M TBOPYECKOTO XapaKTepa

17 22.01 Ikansrl OnpenensiTh 1EHY A€JIEHUS MIKAJIbI, CTPOMTH LIKAJIbI 110

3aJJaHHOM 1IeHE JIeJICHHsI, HAXOUTh YUCIIO, COOTBETCTBYIOIIICE
3aIaHHOY TOYKE Ha ILIKaJIE.

18 29.01 OmnpenessaTs LEHY JEIECHUS LIKAJIbl, CTPOUTH LIKAJIBI 110

3aJJaHHOM LIeHE JIeJICHMsI, HAXOJUTh YUCII0, COOTBETCTBYIOIIEE
Koopaunars! Ha sryde. N
3aJJaHHOM TOYKE Ha IIKaJe.
19 05.02 OnpenensiTb KOOPAUHATHI TOYEK KOOPAUHATHOTO JyyYa,
PaccrosiHre Mex1y ToukaMu
HAXOJIUTh PACCTOSTHUE MEXITY HUMHU.
KOOPJWHATHOTO JTy4Ya.
20 12.02 CucreMaTH3UpOBaTh BUbI OJTHOBPEMEHHOTO PABHOMEPHOTO
BIKCHHUS JIBYX OOBEKTOB: HaBCTPEY B
OnHOBpEeMEHHOE JIBMXKEHHE IO A AABYX eIy APYT APYTY:
IIPOTUBOIOJIOXKHBIX HAIPABJIEHUAX, BIOTOHKY, C
KOOPJMHATHOMY JIy4y.
OTCTaBaHHEM.

21 26.02 HccnenoBath U3MEHEHHE PACCTOSHUS MEX/1y OJHOBPEMEHHO
CKOpOCTh COMMKEHUS I CKOPOCTh JBIDKYIIUMUCS 00BEKTaMHM ISl BCeX 4 BbIJICIIEHHBIX CIy4aeB
y/IalCHHUSI. OJTHOBPEMEHHOTO JIBM)KCHUS, 3AMOJTHATH TaOJHIIbI.

22 05.03 Berpeuennoe nBuxkeHue. HccnenoBath N3MEHEHNE PACCTOSHUS MEXY OJHOBPEMEHHO

JBIDKYIIUMUCS O0BEKTaMH TSI BCeX 4 BBIJICIICHHBIX CITyYacB
OJIHOBPEMEHHOT'0 IBH)KEHUS, 3aIOJIHATH TaOJIHIIbI.
23 12.03 JIBuxenue B MIPOTHUBOMNOJIOKHBIX HccnenoBath U3MEHEHNE PACCTOSHUS MEXY OJHOBPEMEHHO




HaITpaBJICHUAX

JABHXXKYITUMUCS 00BbeKTaMu JJIsI BCEX 4 BBIJICJIICHHBIX CIIy4acB
OIHOBPCMCHHOTO ABMXKCHUS, 3AIIOJTHATH Ta6JII/II_[bI.

24 19.03 JIBU>KeHHE BJIOTOHKY. Pemath BbIUMCIUTENBHBIE IPUMEPHL, TEKCTOBBIE 331aUH,
YPaBHEHMsI 1 HEPABEHCTBA U3yYEHHBIX THIIOB.
25 26.03 JIBU>KeHHE C OTCTaBaHUEM. Pemath BbIUMCIMTENBHBIE IPUMEPHL, TEKCTOBBIE 334U,
YPaBHEHMsI U HEPABEHCTBA U3yYEHHBIX THIIOB.
26 02.04 JIBH>KEHME BJOTOHKY U C OTCTaBaHUEM. PemaTp BbUMCIUTENBHBIE IPUMEPHI, TEKCTOBBIE 3a1a4H,
yYpaBHEHHSI U HEPABEHCTBA N3yYCHHBIX THIIOB.
27 13.04 dopMyna OJHOBPEMEHHOTO ABUKEHUS Ctpoutsb GpopmMyny OJHOBPEMEHHOTO ABMKEHHUS (S = Vgy. *
(BcTpeuHoe) tocrp)-
28 23.04 HoBble enuHUIBI TOIIAIU: ap, TeKTap IIpeoGpa3oBbIBaTh, CPABHUBATDH, CKJIAAbIBATH, BLIYUTATD,
YMHOKATH U 1€JUTh HA YUCJI0 3HAYCHHUS BEITMYMH.
29 30.04 CpaBHenue yrnoB. PasBepHyThlli  yroi. MopenupoBath pa3HOOOpa3HbIe CUTYALIUU PACTIONOKEHHS
CMexHbIe YIJIBL I/IgMepeHHe YIJI0B YIJI0B B IIPOCTPAHCTBE U Ha IJIOCKOCTHU, OMMUCBIBATD UX,
VTi0Boi rpayc CPaBHHMBATH YTIIbI HA I71a3, HENOCPEICTBEHHBIM HAIOKEHUEM
U C IOMOILBIO PA3JIUYHBIX MEPOK.
M3mMepsATH yIIibl 1 CTPOUTH C TIOMOMIBIO TPAHCIOPTHPA.
30 07.05 [TocTpoeHue yrioB ¢ MOMOIIbIO Pacno3naBaTh 1 H300pakaTh pa3BepHYTHINA yrojl, CMEXHbIE
TpaHcnopTupa. BrucaHHbli yrodi. Y BEPTHUKAIBHBIC YTIIbI, IEHTPAIIbHBIC U BIIUCAHHBIC B
OKPY>KHOCTb YTJIBL.
31 14.05 Kpyrossie quarpamMmsi. Yurtarh, CTPOUTH, AHAJIU3UPOBATH U HHTEPNPETHPOBATH
JTaHHbIE KPYTOBBIX, CTOJIOUATHIX U JIMHEHHBIX AUAarpaMM.
Haxoautp HE0OX0aMMYI0 HH(OpMALIKIO B yUeOHO! 1
CHpPaBOYHOM JIUTEpATYpE.
32 21.05 Crosibuatblie U JUHEHHbIE THAarpaMMBI. Yurarh, CTPOUTH, AHATU3UPOBATH U MHTEPIPETHPOBATH




JTAaHHBIE KPYTOBBIX, CTOJIOUATHIX M TMHEHHBIX THarpaMM.
Haxoauth HE0OX0qMMYyI0 HHPOPMAIUIO B YI€OHOH U
CIIPaBOYHOM JIUTEpaType.

33

28.05

[TyremectBue B ctpany CMEKAJIKY

HOBTOpHTb U CUCTEMATU3UPOBATDL U3YYCHHLIC 3HAHUS.
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PABOYAS IPOTPAMMA
Kypca BHEYPOUHOU JIeATEeIHbHOCTH
«MaremaTtudeckasi TpaMOTHOCTbHY
utst 1-4 ximaccoB HauaabHOTO 0011IeTo 00pa3oBanus Ha 2024-2025 yueOHBIM 1o





ITosicHUTENBLHAA 3aNIHCKA

Pabouass mporpamma 1o Kypcy BHEYPOYHOH nesTelnbHOCTH «MaremaTudeckas rpaMOTHOCTh» Juisi 4 kimacca (nmamee — nHacrosimas PIT wim
[IporpaMma) mpejiaraet y4ammmcs IPUHIUIAAIBHO HOBBIA B3IJISN, CO3IAHHBIA B 00pa30BaTEIbHOW CHCTEME JIESITEILHOCTHOIO METOla OOydYCHUsI
JLT'. IlerepcoH, Ha U3y4YeHHE U NOHMMAHUE MAaTEMAaTHKHU, KaK LIKOJIBHOI'O IIPEIMETa, ONPENEISAET 1eJIEBble OPUEHTUPHI (IUIAHUPYEMBIE PE3YNIbTATHI:
JMYHOCTHBIE, METANIPEIMETHbIE U IIPEIMETHBIC), COlepKaHie 00pa30BaHMsl, ONMCHIBAET OPraHU3AMOHHO-TIEIarOrMYECKUE YCIOBUS €ro pean3aluy,
BKJIIOYasl TEMaTHUECKOE IJIAHUPOBAHHUE.

HopMmatuBHO-TIpaBOBOM U HHCTPYKTUBHO-METOAMYECKOM OCHOBOM JiJ1s1 poekTupoBanus PII cranu:
[Tporpamma Kypca ««YTiIyOJIeHHBIH KypC MaTeMaTUKI COCTABIICHA B COOTBETCTBHUH C:

1. ©3 P® ot 29 nexabps 2012 r. Ne 273-03 «O06 obpazoBanuu B PO» (nanee — O3 Ne 273);
2. Vka3 Ilpesunenta P® ot 7 mast 2012 r. Ne 599 «O mepax 1o peanu3anuu rocyJapCTBEHHOM MOJIUTUKY B 00JIaCTH 00pa30BaHUs U HAYKUY;
3. «®IITPO nHa 2016-2020 roae» ot 29 aexadps 2014 r. Ne 2765-p;
4. «Crparerus pa3sutus Bociutanus B PO (2015-2025)» (yrB. pacnopsbkenuem [Ipasurensctea PO ot 29 mast 2015 1. Ne 996-p);
5. Ilucemo JlemaprameHTa rocyJapCTBEHHOM MOJIMTUKU B cepe BocnuTaHus eTeil u Mmonoaexxu Munoopuayku Poccun ot 18.08.2017 r. Ne 09-1672
«O HampaBlIEHUHM METOJUYECKHX pEKOMEHJauui» (Bmecte ¢ «METOAMYECKMMHM PEKOMEHJALUSIMU 10 OpraHu3aluu COJECpP)KAaHUS BHEYPOUHOU
JeSITeIbHOCTH B PaAMKax pean3aliii OCHOBHBIX 0011€00pa30BaTeIbHBIX IPOrpaMM, B TOM YHUCIIE B YACTU IPOEKTHOM JIEATEILHOCTHY);
6. ®I'OC nauanpHOTO 00I1IETO 00pazoBanus (yTB. npukazoM MunoOpHayku PD ot 6 oxtadps 2009 r. Ne 373, ¢ usmenenusmu ot 26 HosiOpst 2010 1. Ne
1241);
7. Tlopsimok opraHu3alMy M OCYIIECTBIEHHUsI oOpa3zoBaTenbHOM aestenbHocTH o OOIl — mporpaMMaM HayanbHOTO OOIIEr0, OCHOBHOI'O OOIIEro U
cpennero obiero oopazosanus ([Ipukas Munobpuayku P® ot 30.08.2013 Ne 1015);
8. Ilpukaz Munoopuayku P® or 31.12.2015 r. Ne 1576 «O BHecenuu usmeHeHuil B ®I'OC HauanmpHOro 00mIeT0 0O0pa30BaHHUA, YTBEPXKACHHBIN
npuka3zoM MunoOpaayku P® ot 6 oxts10pst 2009 1. Ne 373 »;
9. CanlluH 2.4.2.2821-10 «CaHuTapHO-3IUAEMUOJIOTUYECKUE TpeOOBaHMUS K YCJIOBUSM M OpraHu3anuu oOyueHuss B 00I1e00pa3oBaTEeIbHbBIX
yupexaeHusx» (ot 29.12.2010 Ne 189 B pemakuuu usmeHenuil Ne 3, yTBep:KJI€HHBIX MOCTaHOBJIEHUEM [ JIaBHOrO rocyJapCTBEHHOIO CaHUTAPHOTO
Bpaya PO ot 24.11.2015 r. Ne 81;
10. Marematuka. Paboune mporpammel. [Ipenmernas nuaus yaeOHnkoB «llepcnexktuBay 1-4 kiaccer /Ilerepcon JI.I'. — M.: [IpocBemenue, 2012.

bonee neranbHO HOpMAaTHBHO-IIPABOBAas M HMHCTPYKTHBHO-METOAMYECKas 0a3a MPOEKTHUPOBAHUS U peaU3allMd MPOrpaMMbl ONpEJeseHa B
ITpunoxxenun 1.

Crpyxkrypa [Iporpammsl coorBercTByeT TpedoBanusm GI'OC HOO (11.16), a Taxxe [Tonoxenuto o PII, u Bkimroyaer:
[TosicHUTENBHYIO 3aLIUCKY
1. Ilnanupyemsble pe3yabTaThl OCBOCHHS Kypca «MaTemaTtuueckas TpaMOTHOCTh (4 Ki1acc).
2. Coneprxanue Kypca «MaremaTrnieckas rpaMOTHOCTEY (4Kkiacc).

3. TemaTrueckoe TUIAaHUPOBAHHE.





KonnenryanpHas uaes JaHHOTO Kypca COCTOUT B 00ECIICUeHUH .

1) MOTMBAIIMH M CHCTEMHOI0 BOBJIEYEHHS YYAIIMXCH B CAMOCTOSATEIbHYI0 MAaTEMAaTHUECKYIO IEATSILHOCTh HAa YPOKaxX W BO BHEYPOUHOM
pabote Ha equnoit ocHoBe CII (TAM, kypc «Mup AeATenbHOCTHY U TIp.);

2) 10CTATOYHO MOJHOTHI U MPEEMCTBEHHOCTH IIPEJIMETHOM MOrOTOBKH IIKOJILHHKOB K MATEMATHUECKUM OJIMMITHAIaM;

3) moBBIIIEHUS YPOBHSI MATEMATUYECKOM OATOTOBKH B IIETIOM.

[Iporpamma kypca «Maremartudeckass TPaMOTHOCTB» peajM3yeTcss BO BHEYPOYHOM JEATENIbHOCTHM B pPaMKax OOIIEMHTEIIEKTYaJIbHOTO
HanpaBieHus U paccuuTana Ha netei 10-11 net. Conepikanue Kypca HHTETPHPYET C COIepKaHNEeM yueOHOTo mpeiMeTa «MaTeMaTuka» B 4 kinacce. Ha
M3Y4YEHUE COJIepKaHus Kypca oTBoauTcs 1 yac B Henento, 33 4 B ro.

Hacrosimas PIT cnpoekTupoBana Ha OAMH y4eOHBIM rof. DTHM ONpeAessieTcss 0cOOEHHOCTH ONMMCAHMA IUIAHUPYEMBIX pe3yJabTaToB B pasnene |
Hacroseit PII1.

3amauamu Kypca «MaremaTtndeckas rpaMOTHOCTbY» Ha Mepruo o0ydeHust B 4-M Kiacce sIBISIOTCS:
1) popmupoBanue y yyammxcs criocoOHOCTEH K OpraHU3aluu CBOCH yueOHOU JIeATEeNbHOCTH MOCPEACTBOM OCBOCHHMSI JIMYHOCTHBIX, T03HABATEIbHBIX,
PETYISATHBHBIX 1 KOMMYHHKATUBHBIX YHUBEPCAIBHBIX YI€OHBIX JICHCTBUH;
2) mproOpeTeHue OIbITa CAMOCTOSTEIbHON MaTeMaTHYeCKOi NesITeIbHOCTH;
3) dopmupoBanue cnenupUUECKUX Ui MAaTEeMaTHKH KadeCTB MBIIUICHHUS, HEOOXOAMMBIX YEJOBEKY IS MOJHONEHHOTO (YHKIMOHHPOBAHUS B
COBPEMEHHOM OOIIIECTBE, U B YACTHOCTH, IOTHYECKOTO, AITOPUTMUYECKOTO U IBPUCTUYECKOTO MBIIILJICHUS;
4) TyXxOBHO-HPaBCTBEHHOE PA3BUTHE JMYHOCTH, NMPETYCMATPHUBAIOIIEE, C YUYETOM CHEIM(PHUKH HAYaIBHOTO 3Tana OOydeHHs] MaTeMaTHKe, TPUHSITHE
HPaBCTBEHHBIX YCTaHOBOK CO3WIAHUS, CIIPABEUIMBOCTH, J0Opa, CTAHOBJICHHE OCHOB TPAXKAAHCKON POCCHUICKONW MACHTUYHOCTH, JIIOOBU M YBa)KCHHS
K cBoeMy OTeuecTBy;
5) dopmupoBaHHE MaTEMaTHYECKOTO s3bIKa M MAaTEMaTHUYECKOTO armapaTa Kak CpPeICTBa ONMCAHHS W WCCIEAOBAHHS OKPYKAIOMIETO MHpa M Kak
OCHOBBI KOMITBIOTEPHOM I'PaMOTHOCTH;
6) peaymzanusi BO3SMOXXHOCTEH MaTeMaTHKH B (POPMHUPOBAHMHM HAYYHOTO MHPOBO33PEHUS YYaIIMXCS, B OCBOCHHMH WMH HAayYHOW KapTUHBI MHUpa C
YYETOM BO3PACTHBIX 0COOEHHOCTEH yualuxcs;
7) oBNaiecHUE CHCTEMON MaTeMaTHUECKUX 3HAHWH, YMEHHI W HAaBBIKOB, HEOOXOAUMBIX JIJIsl TIOBCETHEBHOM JKU3HU | JUTSI IPOJIOJDKEHUS 00pa3oBaHus B
CpeaHen LIKOJIE;
8) co3nanue 310poBbhecOeperaronieit HHHOPMAITMOHHO-00Pa30BaATEIHHOM CPEIBI.

[IpencraBnennas cucrema uened u 3amad, a Takke tpeboBanus ®I'OC HOO k pesymbpratram ocBoeHusi oOydarommmucs OOIT HOO,

KOHKPETU3UPOBAHHBIE B MOJICUCTEME IJIAHUPYEMBIX Pe3yiIbTaToB 00ydeHus B pazzaene 1 Hacrosueil PII, onpenensitoT OCHOBHbIE JIMHUY COJEPKAHUS
MaTeMaTHYeCKOro 00pa3oBaHMs B 4ETBEPTOM Kjlacce, BKIIOYAs METOJIbl, IPHEMBbI, TEXHOJIOTUU O0yYeHHs, OCOOCHHOCTH OLICHOYHOW JIESTETbHOCTH.

IlegarornyeckuM MHCTPYMEHTOM peajn3alluy IIOCTABJICHHBIX BBILIE LieNel U 3a1a4 npu peanusanuu Hacrosmed PII, B coorBerctBum ¢ OOII
HOO MBOY COIII Nel umenu b.ILIOpkoBa, sABisercs nuaaktudeckas cuctema paesrenpHocTHoro meroxa JLIT. Ilerepcon. KiroueBass umpaest
JUIaKTUYECKON CHCTEMBI 3aKJII0YAeTCsl B TOM, UTO y4alllhecsl He MOJIy4aloT 3HaHHS B TOTOBOM BHJIE, a TOOBIBAIOT X CAMH B MpoOIlecce COOCTBEHHOU





yueOHOM J1eaTenbHOCTH. B pe3ynbTaTe MIKOIBHUKU MPUOOPETAIOT JTUYHBIN ONBIT MAaTEMaTUYECKOW NIEATENbHOCTH U OCBAMBAIOT CHCTEMY 3HAHUH IO
MaTeMaTHKe, JIEKAIUX B OCHOBE COBPEMEHHON HAyYHON KapTUHBI MUPA.

Bce 3ansTus cTposTcs Ha OCHOBE MeToa pepieKCHBHON caMoopraHu3anuu (TopoOHee O MOCTPOSHUH ypoKa cM.: pa3zen 2 Hacrosiei PII).
JlaHHBI MeTOJl 00ECIeYMBAET BO3MOKHOCTb CHUCTEMHOI'O BBIIIOJHEHHUS KaKIbIM PEOCHKOM BCEr0 KOMIUIEKCA PETYJSTUBHBIX, [TO3HABATEIbHBIX U
KOMMYHHMKATUBHBIX YVY/I. Tumnel 3aHsTui, IUIaHUpYEMBIE IO Pa3IMYHbIM T€MaM JaHHOTO Kypca B ueTBEpTOM kiacce, npencrasieHbl B KTII (cwm.
[Tpunoxenue 2).

Conepxxanne Kypca «MaTtemaTudeckas IpaMOTHOCTb»» JUIsl 4-ro Kjacca MO KaKJIOMY W3 M3y4aeMbIX TEMaTHYECKHUX PA3ZEIIOB OINKUCAHO B
pasnene 2 Hacrosieit PI1 B popmate TekcTa ¢ ykazaHHEM KOJTMYECTBA YaCOB.

Temaruueckoe IIAHUPOBAHKUE MPEICTABICHO yueOHO-TeMaTHueckuM IutaHoM (manee YTII) ¢ ykazaHuMeM KOJIMYECTBA 4acoOB, OTBOJAMMBIX Ha
OCBOEHUE KaXK/10ll TEMbI U KaJIEHJapHO-TeMaTndeckuM miaHoMm (nanee - KTII).

1. Tlnanupyemble pe3yJibTaThl 0CBOeHHsI Kypca «MaTeMaTnyeckasi rpaMoTHOCTb» (4 Kiacc).
®I'OC HOO ycranaBnuBaeT TpeOOBaHMSI K pe3yJbTaTaM OCBOEHHUS Kypca: JMYHOCTHBIM, METAalpeAMETHbIM, NpeaMeTHbIM. [lnanupyembie
pe3yibTaThl, Ha oOecreueHre KOTOpbIX opueHTHpoBaHa Hactosmas PII, orBeuator TpebGoBanusM @I'OC HOO u cOOTBETCTBYIOT IUIAaHUPYEMbBIM
pesynabratam MBOY COILINel umenu b.I1.IOpkoga.

1.1 JIn4yHOCTHBIE Pe3yJIbTAThI

3a cuyer ocBoeHUs coaepxaHus Hactosuied PII, ucnonb3yeMbIx METOOB M MPUEMOB O0Y4eHHUs, 00pa30BaTeNbHBIX TEXHOIOTUH, PABHO KaK U
coJiep KaHusl pabOYHX MPOTPaMM JIPYTHX KypCOB yUeOHOTO IJIaHa, Y YeTBEPOKIACCHUKOB K MOMEHTY Iepexo/ia B MATHIN Ki1acc OyaAyT chOpMUPOBAHEIL:
— CTaHOBJIEHHE OCHOB TPAXKAAHCKOM pOCCUIICKON MIEHTUYHOCTH, YBAKEHHSI K CBOEH CEMbE U IPYIMM JIO/IAM, cBoeMy OTeuecTBy, pa3BUTHE
MOPAITbHO-ITHYECKUX Ka4eCTB JIMYHOCTH, aJIEKBATHBIX MTOJHOLIEHHONH MaTeMaTHIeCKOM 1A TeIbHOCTH.
— LlenocTHOE BOCHPHUSATHE OKPYXKAIOIIEro MUpPA, HadyajbHbIE MPEICTABICHUs 00 MCTOPUM PAa3BUTUS MATEeMaTHYECKOTO 3HAHM, PO MaTeMaTHKH B
CUCTEME 3HAHMI.
— OBnajieHue HayaJbHBIMU HaBbIKAMM aJalNTallii B AMHAMUYHO U3MEHSIOIIEMCSl MUpPE Ha OCHOBE MeTO/la pepyIeKCUBHON caMOOpraHU3aIuu.
— IIpuHSsTHE COIMATEHON PO «yYEHHKA», OCO3HAHUE IMYHOCTHOTO CMBICIIA YYSHHSI U MHTEPEC K N3YYCHUIO MAaTEMaTHKH.
— Pa3BuTHe caMOCTOSTENFHOCTH U JIMYHOM OTBETCTBEHHOCTH 3a CBOM MOCTYIIKH, CIIOCOOHOCTh K pe(pIeKCMBHON CaMOOIIeHKE COOCTBEHHBIX JeMCTBUH U
BOJIEBAst CAMOPETYJISIIHSL.
— OcBoeHME HOPM OOIIEHHUS U KOMMYHHUKAaTUBHOTO B3aUMOJICHCTBUS, HABBIKOB COTPYIHHUYECTBA CO B3POCIBIMH M CBEPCTHUKAMH, YMEHUE HaXOIUTh
BBIXOJIbI U3 CTIOPHBIX CHTYaIlnH.
— MortuBanus k paboTe Ha pe3yJbTaT, Kak B UCTIOJIHUTENIBCKOM, TaK U B TBOPUYECKOH IeATETbHOCTH.
— YcTaHOBKa Ha 3/J0pOBBIN 00pa3 )KM3HH, CIIOKOMHOE OTHOIIIEHUE K OIINOKE Kak «paboueil» cuTyanuu, TpeOyromiel KOppeKIny; Bepa B ceOsl.
1.2 MeTanpeaMeTHbIe Pe3yJIbTaThI

1) popmuposanue noznasamenbHvIX YHUBEPCAILHBIX YUEOHBIX OCTICMGUIL:





- HCII0JIb30BaTh HAOIIOIEHUS AJIs ToJTydeHus: HPopMauu 00 0COOEHHOCTIX U3y4aeMoro 00beKTa;

- MPOBOAMTH MO TMPEAJOKECHHOMY IUIAaHY ONBIT (HEOOJBIIOE HECI0XKHOE MCCIIEOBAHUE) IO YCTAHOBJICHHUIO OCOOCHHOCTEH OOBEKTa M3Yy4eHHS,
MPUYMHHO-CJICICTBEHHBIX CBSI3€H M 3aBUCUMOCTEH 0OBEKTOB MEXTy COOOI;

- (hopMyMpPOBaTh BBIBOJBI IO PE3YJIbTAaTaM MPOBEACHHOTO HAOIIOICHNUS, OIIBITA;

2) popmuposanue ymenuii pabomams ¢ unHpopmayuei:

- BBIOMPATh UCTOYHUK JJISl OJyYeHHs] HHpopMaluu (yueOHHK, UPPOBBIEC AIEKTPOHHBIE CPECTBA, CIIPpaBOUYHUK, IHTEpHET);

- aHaJIM3UPOBATH TEKCTOBYIO, N300pa3UTEIbHYIO, 3ByKOBYIO HH(OPMALIKIO B COOTBETCTBUU C Y4eOHOIl 3a1auei;

- HCII0JIb30BATh CXEMbl, TAOIHIIBI AJISl IPEICTaBICHUS HH(OPMALINN;

- cobmoaTh MpaBuia HHPOPMAIIMOHHOM 0€30MaCHOCTH B CUTYAIIUSIX MOBCEAHEBHOMN KHU3HU U NP padoTre B cetu HTepHET.

3) popmuposanue pezyramugnuix yueonsvix oeicmeui:

- MOHUMATh YU4EOHYIO 3a7a4y, COXPAHITh €€ B MPolecce yueOHOM NesITeIbHOCTH;

- IUTAaHUPOBATh CIOCOOBI pelIeHUs y4eOHOHW 3aadd, HameyaTh OIEpalld, C IMOMOIIBI0 KOTOPHIX MOXXHO MOJYYHTH PpE3yJbTaT; BBICTPAWBATh
[IOCJIEI0BATENBHOCTh BEIOPaHHBIX ONEpaLInii;

- KOHTPOJIUPOBATH U OLIEHUBAThH PE3Y/IbTAThI U MPOLIECC ACATEIHHOCTH;

- OLICHUBATh Pa3IUYHbIE CIIOCOOBI JOCTUKEHUS pe3ylbTara, olpeaeaTh Hanbonee 23 (HeKTUBHBIC U3 HUX;

- YCTaHABIIMBATh IPUUMHBI yCIIeXa/Hey1ad e TeNbHOCTH; KOPPEKTUPOBATH CBOU yueOHbIE ACUCTBUS ISl IPEOIOJICHUS OIINOOK.

4) hopmuposanue KOMMYHUKAMUGHBIX YHUBEPCATILHBIX YUEOHBIX OCIICHUIL:

- OCYIIECTBJIATH CMBICIIOBOE YTEHHE TEKCTOB (3a/1aHKE, 3a/]aua) — ONPEeATh TEMY, TJIaBHYIO MBIC/Ib, HA3HAUEHUE TEKCTa (B MPEJieNax U3yu4eHHOr0);

- HCII0JIb30BAaTh A3BIKOBBIE CPE/ICTBA, COOTBETCTBYIOIINE YyUeOHON O3HABATENIbHON 3a/1a4e, CUTyallMH TOBCEAHEBHOIO OOLICHMS;

- Yy4acTBOBaTh B JUajiore, COONIOAATH MpaBUiia BEJEHUS Auajora (ciaymaTh coOecelHiKa, IPU3HAaBaTh BO3MOKHOCTh CYIIECTBOBAHUS PA3HBIX TOUEK
3peHusi, KOPPEKTHO U apTyMEHTUPOBAHO BBICKA3bIBATh CBOE MHEHHUE);

- OCO3HaHHO CTPOUTH B COOTBETCTBUH C TIOCTABJICHHOM 3a7jaueii peUeBOE BBICKA3bIBAHNUE;

- co0IMI0/1aTh NMpaBUJIa MEXIJIMYHOCTHOTO OOIIEHHS C UCIIOJIb30BAaHUEM IIEPCOHANBHBIX 3JIEKTPOHHBIX YCTPOMCTB.

5) popmuposanue ymenuii yuacmeosamso 6 coeMecmHuoll desmeabHOCU:

- MIOHUMATh U IPUHUMATBH 1IeJIb COBMECTHOM IeATETBHOCTH; 00CYKAaTh M COTIaCOBBIBAThH CIIOCOOBI TOCTHKEHHUS OOIIErO pPe3yNbTaTa;

- pacnpenenaTh pojal B COBMECTHOU NEATENBHOCTH, IPOSBIIATE TOTOBHOCTh PYKOBOJUTH U BBIIIOJIHATH TOPYUYEHUS;

- OCYIIECTBJIATH B3aUMHBI KOHTPOJIb B COBMECTHOM J€SITEIbHOCTH, OLIEHUBATh CBOM BKIIaJl B o0IIIee JeI0;

- IPOABJIATE TOTOBHOCTD TOJICPAHTHO Pa3peilaThb KOH(i)J'II/IKTI)I.

1.3 lIpeameTHbIE pe3yabTaThI





TemaTuueckuii pasaeJ

Yyenuk MOJYYHUT BO3MOKHOCTH HAYIUTHCSA

Yucaa u apupMernyeckue 1eicTBUA C HUMHU

® CaMOCMOAMENbHO CMPOUMb U UCNOIbL306AMb  ANCOPUMMbBL  U3YUEHHBIX CNYy4aes
VCMHBIX U NUCbMEHHBIX OeUCMmBUll ¢ MHO203HAUHLIMU YUCIAMU, OpOOAMU U
CMEUAHHBIMU YUCTIAMU,

® GLINOIHAMb OejleHue KPYelblX Yucel (¢ OCImamKom);

® HAXOOUMb NPOYEHM HUCAA U YUCTIO NO €20 NPOYEHMY HA OCHOBe OOWUX Npasuil
peutenus 3a0ay Ha Yacmu.

Padora ¢ TeKCTOBLIMH 3a1a4aMU

®  CaMOCMOAMENbHO CMPOUmMb U UCNOAb306AMb ANCOPUMMbL U3YUAEMbIX ClyYaes
peuienus meKcmosvix 3a0a,

®  QHAIU3UPOBAMb, MOOEIUPOBAMb U peulams mekcmosvle 3adauu 8 6—8 Oelicmsuil
Ha 8ce u3ydeHHbvle OelticmeUs ¢ YUCIAMU;

®  pewiamv 3a0ayu HA HAXOHCOEHUE NPOYEHMAa Om YUCIA U YUCTA NO €20 NPOYEHMY
KaK 4acmuo2o Cay4as 3a0a4 Ha 4acmu;

I'eomerpuuyeckue purypbl 4 BeTMYMHBI

®  CaMOCMOAMENbHO YCMAHABIUBAMb CNOCOObI CPABHEHUs Y2l08, UX USMepeHUs U
HOCMPOEHUs. C NOMOWbI0 MPAHCNOPMUPA,

®  CBOLICMBO CYMMbL Y2108 MPEY2ONbHUKA, YembIPeXy20IbHUKA, NAMUY20IbHUKA,

®  (C8OLCMBO YEHMPATLHBIX U GNUCAHHBIX V2108 U OP.).

Beau4yuHbI M 3aBHCHUMOCTH MEKIAY HUMHU

®  CaMOCMOSIMENbHO CIMPOUMb WKALY € 3A0AHHOU YeHOU OelleHusl, KOOPOUHAMHBLIL VY,
cmpoums Gopmyny paccmostus Mexcoy moykamu KOOPOUHAMHO20 yYd, (OPpMYLy
3a6UCUMOCTU KOOPOUHAMbL OBUICYUIELLCS. MOYUKU O BPEMEHU OBUICEHUS U OP.;

® HabMoOamv ¢ NOMOWDBIO MAdbIUY, UYUCTIO0B020 JYYA 3ABUCUMOCMIU  MEHCOY
NnepeMeHHbIMU BeIUYUHAMU, BbIPANCAMb UX 6 HECHONCHLIX CAYYASX C NOMOWbIO
dopmyn;

®  CaMOCMOSMENbHO COCMABIAMb 2PAQUKU  OBUNCEHUS U NPUOYMbIGAMb NO HUM
pacckaszvl.

Auredpanyeckue npeacTaBICHUs

® Ha 0CHOBe 0OWUX CBOUICME apuhMemudeckux 0eucmeull 8 HeCIOHCHBIX CLYYASX:
® onpeodenams MHONCECEO KOPHEU HeCMAHOAPMHBIX YPAGHEHUL,






TemaTuueckuii pasaeJ

Yyenuk MOJYYHUT BO3MOKHOCTH HAYIUTHCSA

®  ynpowams OYKEEHHbIE BbIPAINCEHUSL,
®  UCNONB308aMb OYKEEHHYIO CUMBOIUKY Ol 0000WEHUs U CUCMEeMAMU3aYUY 3HAHUL
yuawuxcs

MaTteMaTHYeCKHH S3bIK M 3JIeMEHThI JIOTHKH

000CHOBbIBAMb 8 HECTIONCHBIX CVUAAX 8bICKA3bIBAHUS 00Ue20 8U0A U 8bICKA3bIGAHUS]
0 CYWecmeo8aHuU, OCHOBbIBAACH HA 30PABOM CMbICIE,

pewamsv Jo2uyeckue 3a0ayi ¢ UCHOIb308AHUEM 2paguuecKux mooenet, mabauy,
epagos, ouazpamm Jiiepa—Benna,

cmpoums (00 PYKOBOOCMBOM 83POCI020 U CAMOCHOAMENbHO) U 0C8AUBAMb NPUEMbL
Ppeuwenust 3a0au 102Uu4ecKo20 Xapakmepa 6 COOmeemcmaul ¢ npoepammoil 4 kiacca.

PatGora ¢ undopmanmeii 1 aHAIU3 JAHHBIX

KOHCNEeKmMuposams y4eOnbvlli MeKCcm, BbINOIHAMb (N0O PYKOBOOCMBOM B83POCI020 U
CamoCcmosimenbHo) BHEKIACCHblE NPOEKMHble pabomul, coOUpamv UHGOPMAYUIo 6
CNPABOYHUKAX, — JHYUKIONEOUSX,  KOHMpoOaupyemvlx  Humepnem-ucmounukax,
npeocmasiams UHGOPMAYUIo, UCHOLb3YS UMEOWUecs: MeXHU4ecKue cpeocmed,
nOABL3YACh UHGOpMayuell, HAlOeHHOU 8 PA3IUYHBIX UCHOYHUKAX, COCMABISMb C8OU
cobcmeennvle 3a0a4u no npoepamme 4 kiacca, cmams coagmopamu «3adauHuxa 4
KAACCay, 8 KOMOpblil BKII0UAOMC Tyyiue 3a0ayu, NPUOYMaHHble YUaAuWUMUCS,
cocmasnsims nopmgoauo yuenuxa 4 knacca.

JlanpHeimas KOHKPETH3allisl NpPEJAMETHBIX M METAalpeIMETHBIX pe3yJbTaTOB TPEACTaBiIeHAa B TaONUIE KaleHIapHO-TEMAaTHYECKOTO
IUTAHUPOBAHUS B CTONIONE «XapaKTEpUCTUKA JESATEIbHOCTH YUalUXCs.
®opMbI OpraHU3aIliK 3aHATHN MPETyCMAaTPUBAIOT BHEAPCHHE COBPEMEHHBIX MEAarOrMYeCKHX TEXHOJOTHH M COAEHCTBYIOT 3()()EKTHBHOMY pPa3BHTHIO
WHTEJJICKTa, TBOPYECKOTO TOTEHIIMATa W HHIWBUIYalIbHBIX OCOOEHHOCTEW oOydaromuxcs. Kaxnpii Buj 3amaHuil HampaBjiieH Ha (OpPMHUpPOBAHHE
OTPEIENICHHBIX YHUBEPCATBHBIX YUEOHBIX ACHCTBHI, HH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX KOMIICTEHTHOCTEH.

HWcronp30BaHre Ha 3aHATHIX JJIEKTPOHHBIX 00pa3oBaTeIbHBIX PecypcoB, B yactHocTh [nmoGanJla6 https://globallab.org/ru, , Yun.py, SAKmace

IIO3BOJIMUT:

IIOBBICUTH Ka4€CTBO 06y‘-IeHI/I$I;

AN NI NN

PAaCKpPBITh CIIOCOOHOCTHU KaXKI0ro y4YCHHUKaA.

IMMOBBICUTH MOTHBALINIO, CTPEMIICHUC K COTPYIHUYCCTBY,

CUCTEMATHU3UPOBATH OpTraHU3aAlUIO y‘Ie6HO'BOCHI/ITaTeJ'II)HOFO Imponecca,




https://globallab.org/ru



Kypc «Maremarnueckas TpaMOTHOCTh» HE BXOJUT B YHCIO OOS3aTENBbHBIX YYEOHBIX JUCIUILUINH, MO3TOMY YYUTEIh MOXET MPUMEHSTH
COOCTBEHHBIC KPUTEPUU M CIOCOOBI oneHMBaHUsS. OJHAKO Ba)XHO IMOMHHTH, YTO OCHOBHOM II€JIbIO OLIGHKHM B paMKaxX JTAaHHOTO Kypca SBIISICTCS
(opMupoBaHHE TMOJOKUTEIbHOI MO3HABATEIbHONW MOTHMBANUM ydamuxcs. [1o3ToMy 00s3aTelbHBIMU SIBISETCS BBITIOJHEHHE IMEPEUHCIICHHBIX
HIDKE TpeOOBaHMIA.

1) Oyenusaromes moavbko docmudicerusi, OTPULIATEIbLHBIC OIEHKU UCKITIOYCHBI.
2) OCHOBHBIM Kpumepuem OYeHKU A615emcs YyueOHbulll mpyo YYCHUKA, BIIOKCHHBIE MM YCUJIMS M IIOJOKUTEIbHAs JUHAMHUKA PE3YJbTaTOB
OTHOCHUTEJILHO ceOsl.
3) Kauecmea nuunocmu demeil He OYeHUBAOMcsl, 1o pe3yabTaTaM COOTBETCTBYIOLIMX TECTOB M aHKET HUKAKHUE OLIEHKH HE BBICTABIISIOTCA.
4) OCHOBHOM aKIIEHT B CHCTEME OIICHUBAHMUS JIOJDKEH OBITh CACNAH HA CAMOOYeHKe 0embMu C80UX OOCMUIICEeHUL: SKETHEBHO 10 U3y4aeMOi TeMe Ha
OCHOBAHUU MOJYYCHHBIX Pe3yNbTaToB. DOpMy TaHHOTO OLEHUBAHUS YUYUTENb BHIOUPAET CAaMOCTOATEIHHO.
2. Copepxanue yyedHoro npeamera «MaremaTuka» (4 kiacc)

2.1 CoaepxaTesibHO- MeTOAMYECKHE JIMHUH

1. YncsoBasi IMHHA.

OneHka u NPUKUIKAa CyMMbI, Pa3HOCTH, IPOU3BEJICHUS, YACTHOT 0. JlejeHne Ha IBy3HaYHOE U TPEX3HAYHOE uucio. JleneHue Kpyriibix yucen (¢
ocrtatkoM). OOmumii ciayyail neneHuss MHOIO3HAuHbBIX 4ucels. [IpoBepka MpaBUIBLHOCTU BBIUMCIEHUH (lIropuT™M, OOpaTHOE JEHCTBUE, MPUKHUIKA
pe3yibTara, OLleHKa JOCTOBEPHOCTH, BEIYMCICHHE Ha KAJIbKYJISATOPE).

2. OyHKIMOHAJbLHAS JIMHHUS.

3aBUCUMOCTH MEX/ly KOMIOHEHTaMHU U pe3yJbTaTaMu apuPpMETUYECKUX TeHCTBUM.

dopmyiia oMM IPIMOYTOJIBHOTO TPEYrojlbHuKa: S = (a X b) : 2.

[Ixamnbr.

3. JInHMS TEKCTOBBIX 3a/1a4.

CamMocTosATeIbHBIN aHAIN3 33/1a4H, IOCTPOEHUE MO/IENIEH, IJITAaHUPOBAHUE U pealIn3alltsl peIIeHus.

[Touck pa3HbIX cr1OCOOOB pEIIEHHUS.

CooTHeceHue MoIy4eHHOT 0 pe3yJibTaTa ¢ YCIOBUEM 3aJauu, OLleHKa ero npasaonooous. [Iposepka 3anaun.

3aaun Ha BBIYUCIIEHHE IIJIOIIAIU PSIMOYTOJIBHOIO TPEYroJdbHUKA U TUIOMaAel Guryp.

4. I'eomeTpuyeckast THHHUSA.

[IpsiMOYTOJBHBIN TPEYTrOJIBHUK, €0 YIJIbl, CTOPOHBI (KAaTeThl M TUIIOTEHY3a), IJIOLIa]b, CBA3b C NPSMOYTOJbHUKOM. Pa3BepHyThIi yroi.
CMexHble U BEpTUKAJIbHBIE YIIIbl. [{eHTpanbHbIl yroil ¥ yroj, BOMCAHHBIN B OKPYKHOCTh. I3MepeHne yrios.

Tpaucnoprtup. [loctpoenue yrioB ¢ HOMOIIbIO TPAHCIIOPTHPA.

5. AnreOpanyeckasi TMHHS.

HepasenctBo. MHOkecTBO pemieHuii HepaBeHcTBa. CTPOroe U HECTPOroe HEPaBEHCTRO.





TBOPYCCKOI'O MOTCHIHMAJIA JIMYHOCTH YUCHUKA Ha BCCX ITallax O6yquHSI B IIKOJIC, HA PAa3BUTUC €TI0 TBOPUCCKOI'O MBIIUJICHUA, HA YMCHUC NCII0JIb30BATh

Hcnons3oBanne 6YKBGHHOI>'I CHUMBOJIMKH IJIA O606HI€HI/IH Hn CucreMaTru3sanmuu 3HAHWM.

6. Jloruueckas JuHUs. B HacTosee BpeMs OHOM M3 TEHACHUMH YIy4IIEHUsI KauecTBa 00pa30BaHUS CTAHOBUTCS OPUEHTAIMS HA Pa3BUTHE

OBPHUCTUYCCKUC MCTOABI B IIPOLCCCC OTKPLITUA HOBOI'O U ITOUCKA BbIXOAA U3 Pa3JIMYHBIX HCCTAHAAPTHBIX CI/ITyaL[I/If/'I M TIOJIOKCHUM.

nojiydyaTte HMH(pOpMAIMIO W3 HaOMIOACHUM, Oecel, CHPaBOYHUKOB, SHIUUKIonenui, WHTepHera u paboTarh ¢ MOJXYYEHHOH HHPOpPMAIIUCH:
aHAJIM3UPOBaATh, CUCTEMAaTU3UPOBATh U NMPEICTABIATh B Pa3inuHON dopMme (TabauIlbl, TuarpaMmbl, rpaduku); AeaaTh TPOTHO3bI U BHIBO/bI; BBISIBIISTD

7. Jlunusa aHanau3a AaHHbIX. llenenanpaBineHHo (opMupyeT y ydammxcsi HH(GOPMAIMOHHYIO TPAMOTHOCTb, YMEHHE CaMOCTOSTEIBHO

3aKOHOMECPHOCTHU M CYHICCTBCHHEBIC IIPU3HAKHU, IIPOBOANTDH KJ'IaCCI/I(I)I/IKaHI/IIO.

2.2 Conepxxanne TeMaTH4YeCKHX pa3neioB «MaremMaTnueckasi lPAMOTHOCTBY B 4-M KJ1acce

Ne Kon-Bo Copepxanue yueOHOTO pazfena
Ha3Banue paznena
n/m 4acoB Teopernueckre OCHOBBI
1. Uucna u apudpmMeTrudeckue 54 OLeHKa ¥ IPUKUIKA CYMMBI, pa3HOCTH, IPOU3BEJEHUS, YaCTHOTO. [[eneHune Ha 1By3Ha4HOE U
JECACTBUA C HUMU Tpex3HauHoe uucio. JlemeHue Kpyriblx yucen (¢ ocraTtkoMm). OOmuit cimyuail neneHus
MHOTO3HAYHBIX YUCEI.
2. PaGora c TEKCTOBBIMH | 8 U CocraBHbIe 331a4i B 2—5 JIEHCTBUH C HATypaIbHBIMU YHCIIAMH HA Bce apuMeTHueckue
3aa9amMu JIEHCTBHS, pa3HOCTHOE U KPAaTHOE CPAaBHEHHUE.
3. I'eomeTrpuueckue ¢urypsl u | 7 4 [TpubnmkeHHOe BBIYUCIIEHUE TUIOMIAEH ¢ MOMOIIBI0 naneTku. VccnenoBanue cBOWCTB
BEJINYMHBI reoMeTpuueckux Guryp ¢ nomouibo u3Mepenuii. [IpeobpazoBanue, cpaBHEeHUE, CIOKEHNE U
BBIYMTAHUE OJJHOPOJHBIX TEOMETPUUYECKUX BETUUHH.
4, AnreOpanueckue 64 HepaBenctBo. MHOkecTBO penieHui HepaBeHCTBA. CTpOroe u HECTPOroe HEPABEHCTRBO.
MPECTaBICHUS 3naku ?, £ . J|BOoliHOE HEPABEHCTBO.
5. MaremaTuueckuii  sS3bIK M | 49 3HAKOMCTBO C CUMBOJIMYECKUM 0003HAUYECHHUEM JI0JIeH, TpoOei, TPOIIEHTOB, 3aMMHCHIO
3JIEMEHTBI JIOTUKH HEpaBEHCTB, ¢ 0003HAYCHHEM KOOPAMHAT Ha MPSIMON U Ha TIJIOCKOCTH, C S3BIKOM JHAarpamMm U
rpa¢ukoB. OnpeseneHrne ICTHHHOCTU BhICKa3bIBAHUH.
6. PaGora ¢ wHpopmammeirr u | 34 KpyroBrie, cTonO4aTeie U TMHEHHBIC TUarpaMMbl, TpadUKN JBUKEHUS: YTCHUE,

aHaAJIN3 JTaHHBIX

HHTCpHpCTaAllAa JaHHBIX, TIOCTPOCHUC.






3. TemaTnueckoe nNJaHHpPoOBaHHE

Tabmuna 1.

TemaTndeckoe IIaHUpoOBaHue npeacrasieHo B PII:

> y‘-I€6HO-TeMaTI/I‘-IeCKI/IM IJIaHOM C BKJIFOYCHHBIM B Ta6111/1uy KOMITIOHCHTOM, YTOYHAIOIIUM ITPOLUECCCHO-TECXHOJOIMYCCKYHO COCTABJIAIOIIYIO

coJiepKaHusl yueOHOTO TIpeIMeTa, MPEACTABICHHYI0 B 0000IICHHON (hopMe B IPEIIIECTBYIOIIEM pa3iee;

» KaJeHIapHO-TEMATHYECKHUM IJIAHOM, KOTOPBIA KOHKPETH3UPYET TeMbI H3y4daeMbIxX pasnenoB PIT o ypoBHS TeM ydeOHBIX 3aHSATHH,
npeacrabieHHbIM B [Ipunoxenun 2 k PII.

YyeOHo-TeMaTHYECKHIi IIJIAH

Paznen Kou-Bo vacos

Yucaa u apudpmerudeckne aeiicTBusi ¢ HUMU 54
Pabora ¢ TekcTOBBIMHU 3a1a4aMu 84
I'eomerpuyeckne GuUrypsl U BeJMYNHbI 74
AJiredpanyeckue npeacTaBJIeHUus 64

MarteMaTu4ecKkHii I3bIK H 3JIEMEHTHI JIOTUKH 44
Pa6ora ¢ undopmanueii 1 aHaIU3 JTaHHBIX 34
Hroro 334






IIpunoxenne 1.

1.1 HopmaTuBHO-paBoBas 0a3a
06 obpazoBannu B Poccuiickoii @eneparuu [DnektpoHHblid pecype] / denepanbHbiii 3akoH oT 29.12.2012 N 273-®3 (¢ u3M. U AOI. Ha
03.08.2018) // Pexxum moctyma: http://ivo.garant.ru/#/document/70291362/paragraph/1:0, ceoboaubIii. — 3ariasue ¢ skpana. — S3. pyc. (manee —
273-D3)
OO0 yTBep>KICHUH MOPSIIKA OpraHU3aluy U OCYLIECTBICHUS 00pa30BaTeNIbHOM 1eATeIbHOCTH M0 OCHOBHBIM 00111€00pa30BaTeIbHBIM
porpaMMaM HadyaJIbHOTO OOIIETr0, OCHOBHOTO OOIIETO U CpeaHero odmiero oopa3oBanus [ DnekTpoHHsblid pecypc] / [Ipuka3 MuHoOpHayKH
Poccun ot 30 aBrycra 2013 r. N 1015 (B pen. IIpukazoB Munoopaayku Poccum ot 13.12.2013 N 1342, ot 28.05.2014 N 598) // Pesxum
noctyna: http://base.garant.ru/70466462/, ceo6omHbIi. — 3arnaBue ¢ 3kpaHa. — S3. pyc.

denepanbHbIA TOCYAaPCTBEHHBIH 00pa30BaTeNbHBIN CTaHIAPT HAYaJbHOTO 00mero odpasosanus / Ilpunoxenne k nmpukasy MuHHCTEpCTBA
obpasoBanust U Hayku Poccuiickoit denepaiuu ot 6 oktsaops 2009 r. N 373 (¢ u3m. u jom.; B pen. Ha 31.12.2015) // Pexxum gocryma:
http://www.consultant.ru/document/cons_doc_LAW _96801/,cBobomblii. — 3arsiaBue ¢ skpana. — 53. pyc. (nanee — ®I'OC HOO)
CaHuTapHO-3MUIEMUOJIOTHYECKUE TPEOOBAHUS K YCIOBUSAM U OpPraHU3aluu 00ydeHHs B 0011e00pa30BaTEeIbHBIX YUPESKICHUIX [ DIEKTPOHHBIN
pecypc] / YTB. moctaHoBieHHEeM [ J1aBHOTO rocynapCTBEHHOTO caHuTapHoro Bpada PD ot 29 pexabps 2010 r. N 189 (c usmeHeHHSIMH U
JONOJTHEHUSIMU; pefl. oT 24.11.2015) // Pesxxum mpoctymna: http://base.garant.ru/12183577/, cBoboHbIiA. — 3ariaBue ¢ skpaHa. — 53. pyc.

2.1. YuyeOHO-MeTOANYECKOE O0ecIeueHue

2.1.1. Y4yeOHO-MeTOANYECKHE MOCOOUs

Hannune
I'on
Ne ABTOD, Ha3BaHUE - N3narenscTBO JIIEKTPOHHOTO
IIPUIOKEHUS

Metoaudeckue pekoMeHIanuu K ydeOHomy mnocoOuto «Matemarukay 4 2015 M.: UznarensctBO «HOBEHTa» +
knacc / JL.T'. Tlerepcon
«ITocTpoit cBor0 MaTemaTHKy: biok-TeTpans 3TanoHoB s 4 Kiacca Kypcea 2012 M.: HOY «Mncturyt CUAII» +
MaTeMaTHKHU «Y4yCh YUUThCA». YueOHoe mocodue.
B napctBe cmekanku/ Tekcronorunueckas oopadotka FO.B. Hecrepenko 1987 M.: Hayka.




http://ivo.garant.ru/#/document/70291362/paragraph/1:0

consultantplus://offline/ref=BDEDF9E4F3B498759D4518066056E6F3B29640CEDB740AC16D319DA591C867A0E281FD969FC22285E22FJ

consultantplus://offline/ref=BDEDF9E4F3B498759D4518066056E6F3B2954ECEDA700AC16D319DA591C867A0E281FD969FC22285E22FJ

http://base.garant.ru/70466462/

http://www.consultant.ru/document/cons_doc_LAW_96801/

http://base.garant.ru/12183577/



MaTepI/IaJILHO-TeXHH‘leCROG odecrmeyeHue

2.1.2. YuedHOe 000py/n0OBaHHE

Ne

Ha3Banue y4eOHOro 000py/10BaHuUs

Habop, copepxaiuii reomeTpruyeckue Tena: Ky0, map, KOHyC, IPSIMOYTOJIbHBINA Napajuleenune, nupaMuia, HAIHHIP.

JlemoHCcTpanroHHas onuppoBaHHAS TUHEHKA.

JleMOHCTpallMOHHBIN YePTEKHBIN YTOJIbHUK

JIeMOHCTpallMOHHBIN LIUPKYJIb

o~ lwINE

ITaneTtka.

2.2.2.

KoMnbroTepHasi TeXHUKA M HHTEPAKTHBHOE 000py/10BaHH e

Ne

Ha3Banue yueOHOro 060py10BaHus

=

MaruuTHas J0CKa.

no

IlepcoHAJIbHBIN KOMITBIOTED.

MynbTUMEAUINHBIA IPOEKTOP.






punaoxenue 2

4A kiaacc KanengapHo-temaTuyeckoe njiaHUPOBaHHE Kupuyenko A.B.
Ne JaTsbl Tema yueOHoOro pasnena/ 3aHiTus KoJu-Bo XapakTepucTHKAa OCHOBHBIX BH0B y4eOHOM
n/n NPOBeACHUA 4acoB (o0pa3oBaTeIbHOM) 1eATEJIbHOCTH 00YYAOIIUXCS
1 04.09 Pemenue 3amauy. 1 Pemenne Bwipaxkenuit ¢ umciaamu B mpeaenax 1000000,
pellieHne TpUMEpPOB HAa YCTAHOBJICHHS MOpsAKa JEUCTBUN U
uX BbIYMCIIEeHUs. Pemienue 3agau
2 11.09 MHO€eCTBO pelIeHU HEPABEHCTB. 1 YuraTh U 3aNIMCHIBATH HEPABEHCTBA — CTPOTHUE, HECTPOTHE,
JIBOMHBIE U JIP.
3 18.09 1 CpaBHUBATB 3HaYCHUS BHIPAXKEHUN HA OCHOBE B3aUMOCBSI3U
MEXy KOMIIOHEHTaMH M PE3yJIbTaTaMH apu(PMETHISCKUX
OueHka pasHOCTH. PelleHHe CI0KHBIX JEHCTBUI, HAXOAUTH 3HAYEHMS YHCIIOBBIX U OYKBEHHBIX
yPaBHEHMIA. BBIPXCHUH MMPU 33JaHHBIX 3HAUYCHUSAX OYKB, UCIOJHATH
BBIUHCIIUTENBHBIE aITOPUTMBI.
4 25.09 1 Pa3znuuarte npsimyto, 1y4 ¥ OTPE30K, HAXOAUTh TOUKU UX
Pemenune nepeceyeHusl, onpeaeasiTb MPUHAAIEKHOCTh TOUKU U
3a7a4d M ypaBHEHHH. NPSIMO#A, BUABI YTIIOB, MHOTOYTOJIbHIKOB.
9) 02.10 Jlenenue ¢ oOJHO3HA4YHBIM dYacTHBEIM (c | 1 CTpouTh 1 NPUMEHSATH AJITOPUTMBI IETIEHNSI MHOTO3HAYHBIX
OCTaTKOM) qricen (C OCTaTKOM U 0€3 OCTaTKa), MPOBEePATH MPAaBUIHLHOCTD
BBITIOJTHEHUS JICHCTBUH C IIOMOIIBIO IPUKUIKH, AITOPUTMA,
BBIUHCIICHUH Ha KalbKYISTOPE.
6 16.10 Jlenenne Ha JBY3HAYHOE W TPEX3HAUHOE 1 IIpeodpa3oBBIBATH SAMHUIIBI JITUHBI, TUIOIIA U, BHITOIHATh
YHCIIO C OCTATKOM. C HUMU apu(METHIECKHE JICHCTBUSI.
7 23.10 Wzmepenuss u apobu. [lomu. CpaBhenwue | 1 Oco3HaBaTh HEJOCTATOYHOCTh HATYpaJIbHBIX YHCEN s
JOJIEH. MPAKTUYECKUX U3MEPEHU.
W3 nctopuu Apobei. HarasiiHo u300paaTth 07 ¢ TOMOIIBIO0 T€OMETPHUYECKUX
(buryp ¥ Ha YUCIOBOM JIy4e.






CMCIIaHHBIX YU CCJI

8 30.10 Homu. CpaBHenue noneir. Haxoxnenue Ctpoutb rpadudeckre MOJCTH MPSIMOJTUHEHHOTO
JOJIM YrCiIa PaBHOMEPHOTO IBUKEHUS OOBHEKTOB, 3aIOJHATH TA0IULIbI
COOTBETCTBYIOLIMX 3HAYECHUH BETMYMH, AHAJTU3MPOBATH
JaHHbIE TaOJIUI], BBIBOAUTH ()OPMYJIIbI 3aBUCUMOCTEH MEXKTY
BEJIMYMHAMU.
9 06.11 [Imomaae mpsAMOYroJIbHOrO TPEYTrOJIbHUKA Pazimuare 1 n300paxkaTh IPSIMOYTOJIbHBIN TPEYTOJIbHUK,
AOCTPAUBAThH JI0 IPSIMOYTOJIbHUKA, HAXOAUTH €ro IUIONIa/b
M0 U3BECTHBIM JJIMHAM KaTETOB.
10 13.11 3aaun HA HAXO0XKIEHUE YaCTH, KOTOPYIO Haxoautpb minomans Guryp, COCTaBICHHBIX U3
OJTHO YHCJIO COCTABIISIET OT NPSMOYTOJIBHUKOB U MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
JPyroro.
11 27.11 CTpouThb Ha HarJIgJHOW OCHOBE U MPMMEHATH IIpaBUiia
[IpaBuiibHBIE U HETIPABUIIbHBIE YACTH CJIOKEHHSI U BBIYMTAHUA APOOEH ¢ OJUHAKOBBIMU
BEJIMYUH. 3HaMEHATEISIMH.
12 04.12 3a/a4y Ha 4YacTU € HENPaBUIbHBIMU Pemath BbIUMCIUTENBHBIE TPUMEPHL, TEKCTOBBIE 334U,
IpoOsMU. YpaBHEHHUS U HEPABEHCTBA
W3YYCHHBIX THIIOB.
13 11.12 CucreMaTH3UpPOBATH U 3alIMCHIBATH B OYKBEHHOM BH/JIE
CBOICTBA HATypaAJIbHBIX YUCEI M YACTHBIC CITydau CJIOXKECHUS U
3anuchk CMEMIaHHOTO YHCiIa B BUE
. BbunTaHus ¢ 0 1 1, pacmpoCcTPpaHUTh UX HA CIIOKEHUE U
HEMpPaBUILHOMN TpoOH. .
BBIYUTAHUE IPOOCH U CMEIIAHHBIX YHCEll.
14 18.12 PemaTtp BeIUMCIUTEHHBIE IPUMEPHI, TEKCTOBBIC 3a/1a4H,
CroxeHue CMEIIaHHbIX YHCEeT
YpaBHEHUS U HEPABEHCTBA N3YYCHHBIX TUIIOB.
C IEPEXOJIOM Yepe3 EIUHMILY.
15 25.12 YacTHble ciay4yau CIOKEHUS W BBIYMTAHMS Pemiath BeIUMCIUTENbHBIE TPUMEPHL, TEKCTOBBIE 334U,

YpaBHCHUA U HCPABCHCTBA U3YYCHHBIX THUIIOB.
BbIIOJIHATH 3aaHUS IIOUCKOBOTO U TBOPYCCKOT'O XapaKTepa






16 15.01 [IpeoOpa3oBaHue CMEIIaHHBIX YHCET. PemaTb BeIUHMCIUTENBHBIE TPUMEPHI, TEKCTOBBIC 3a1a4H,
CrnoxeHne 1 BBIYNTaHUE CMEITaHHBIX YpaBHEHHS U HEPABEHCTBA U3yYCHHBIX THIIOB.
qHCe. BbInoHATH 33aHUS TTIOUCKOBOTO M TBOPYECKOTO XapaKTepa

17 22.01 [xanst OmnpeneysaTs LEHY JEJIEHUS LIKAJIbl, CTPOUTH LIKAJIBI 110

3aJJaHHOM LIeHEe JeNIeHUs], HAaXOAUTh YUCII0, COOTBETCTBYIOIIEE
3aJJaHHOM TOUKe Ha LIKaJIe.

18 29.01 OnpenensiTs 1EHY A€JIEHUS MIKAJIbI, CTPOMTH LIKAJIbI 10
K 3aJJaHHOM LileHe JIeJIeHNs], HaXOAUTh YUCII0, COOTBETCTBYIOIEE

OOpJIUHATHI HA JTyYe. .
P ya 3aJJaHHOM TOYKE Ha LIKaJIe.

19 05.02 OnpeneasiTb KOOPAUHATHI TOYEK KOOPAUHATHOTO JyYa,
PaccrosiHne Mexny TOUKaMu

HAXOJUThb PACCTOSIHUE MEXAY HUMHU.
KOOP/AMHATHOTO JIyYa.
20 12.02 CucreMaTH3UpOBATh BUbl OJTHOBPEMEHHOTO PABHOMEPHOT'O
BH)KEHUS JIByX OOBEKTOB: HaBCTpeY B
OnHOBpEeMEHHOE JIBUXKEHHE IO A AABYX Py ZPYT IPYTY:
MPOTHBOIOJIOXKHBIX HAPABJICHUSX, BIOTOHKY, C
KOOPAMHATHOMY JIy4y.
OTCTaBaHHEM.

21 26.02 HccnenoBatb u3BMEHEHUE PACCTOSHUS MEXKY OJJHOBPEMEHHO
CKOpOCTB COMMIKEHHUS U CKOPOCTh JBIDKYIIUMUCS OO BEKTaMH ISl BCeX 4 BBIJICIIEHHBIX CITy4acB
yIaJICHUSI. OJIHOBPEMEHHOTO JIBM)KEHUS, 3aIOJIHATH TaOJIHIIbI.

22 05.03 BerpeuenHoe nBuxkeHHE. HccnenoBath N3MEHEHNE PACCTOSHUSA MEXy OJHOBPEMEHHO

JBIDKYIIUMUCS 0OBEKTaMH ISl BCeX 4 BBIJICIICHHBIX CITyYacB
OJIHOBPEMEHHOT'0 IBH)KEHUS, 3aIOJIHATH TaOJIHIIbI.

23 12.03 JIBrxeHue B IIPOTUBOIOIOXKHBIX HccnenoBath U3MEHEHHE PACCTOSHUS MEX/1y OJHOBPEMEHHO

HATPABJICHHAX JBIDKYIIUMUCS 0OBEKTaMHU IS BCeX 4 BBIJICIIEHHBIX CITy4aeB
OJTHOBPEMEHHOTO JIBM)KCHUS, 3AMOJTHATH TaOJHIIbL.
24 19.03 JIBM>KEHHE BOTOHKY. Pemiath BeIUMCIUTENbHBIE TPUMEPHL, TEKCTOBBIE 334U,

YpaBHCHUA U HCPABCHCTBA U3YUYCHHBIX TUIIOB.






25 26.03 JIBUM>KEHHE C OTCTaBAaHUEM. PemiaTh BeIUMCIUTEIbHBIE TPUMEPHL, TEKCTOBBIC 334U,
YpaBHEHHUS U HEPABCHCTBA N3YYCHHBIX TUIIOB.
26 02.04 JIBu>keHHe BIOTOHKY U C OTCTaBaHUEM. PemiaTh BBIUUCIIUTENLHBIC TIPUMEPBI, TEKCTOBBIC 3a/1a4H,
YpaBHEHHUS U HEPABCHCTBA M3YYCHHBIX THUIIOB.
27 13.04 PopMyna OJHOBPEMEHHOT'O IBUKEHUS Ctpouthb GopMyITy OTHOBPEMEHHOT'O JIBIKECHHUS (S = Vegy.
(BcTpevHOE) tocrp)-
28 23.04 HoBbie enuHUIIBI TUIOMIAIN: ap, TeKTap IIpeoGpa3oBbIBaTh, CPABHUBATDH, CKJIAAbIBATH, BLIYUTATD,
YMHOKATh U JIeJIUTh HA YUCJI0 3HAYCHHS BEITMUMH.
29 30.04 CpaBuenue yrnoB. Pa3BepHyThlli yroi. MoaeanpoBaTh pa3HOOOpa3HBIC CUTYAIIUU PACTIOIOKEHUS
CMexxHEBIe YTJIBL. I/ISMCPCHI/IC YIJIOB YIJI0B B IIPOCTPAHCTBE U Ha IJIOCKOCTHU, ONMUCBIBATD UX,
Vr0Boii rpayc CPABHUBATH YIJIbI HA 1123, HETIOCPEICTBEHHBIM HAIOKCHHEM
Y C TIOMOIIIBIO PA3JIMYHBIX MEPOK.
W3MepsATH yritbl ¥ CTPOUTH C TTIOMOIIBIO TPAHCTIOPTHUPA.
30 07.05 [TocTpoenue yrioB ¢ HOMOIIbIO Pacno3naBaTh 1 H300paxkaTh Pa3BEPHYTHINA yrojl, CMEXKHBIC
TpaHcmopTHpa. BrucaHHBIH yroom. Y BEPTUKAIBHBIC YTIIbI, IIEHTPATLHBIC U BITUCAHHBIC B
OKPYXHOCTb YTJIBI.
31 14.05 Kpyroseie quarpaMmMsl. Yurare, CTPOUTH, aHAJIM3UPOBATH U MHTEPIPETHPOBATH
JTAaHHBIC KPYTOBBIX, CTOJIOYATHIX U JIMHEHHBIX JIHATPAMM.
Haxoauth HE0OX0qMMYI0 HHPOPMALIUIO B YUeOHOH U
CIIPaBOYHOM JIUTEpATYPE.
32 21.05 CrosiGuatble U TMHEHHbBIE TUAarpaMMBI. Yurarh, CTPOUTH, AHATU3UPOBATH U MHTEPIPETHPOBATH
JTAaHHBIC KPYTOBBIX, CTOJIOYATHIX U JINHEHHBIX JIHATPAMM.
Haxoautb HE0OX0qMMYI0 HHPOPMAIUIO B YUeOHOH U
CIIPABOYHOM JIUTEpATYPE.
33 28.05 IoBTOPATH U CHCTEMATH3UPOBATH N3YUEHHBIE 3HAHMUS.

IIyremectBue B crpany CMEKAJIKY






4B xJjacce

KajiengapHo-TeMaTn4yeckoe MJIaHUPOBaHHE

IInxoBa A.B.

Ne JaTbl Tema yuyeOHOro pasaesa/ 3aHATUSA Kou-Bo XapakTepucTHKA OCHOBHBIX BUJIOB Y4€OHOM
n/n NPOBeAeHUsA YyacoB (oOpa3zoBaTe/IbHOI) AeATEJILHOCTH 00y4aI0IIHUXCS
1 04.09 Pemenue 3anay. 1 Pemenne BwlpaxkeHuid ¢ uuciamu B npenenax 1000000,
pelIeHHe PUMEPOB HA YCTAHOBJIEHUS MOPSAKA JECUCTBUU U
WX BblUMCIIEHUs. Pemienue 3anau
2 11.09 MHO€eCTBO pelIeHU HEPABEHCTB. 1 YuraTh U 3aNIMCHIBATH HEPABEHCTBA — CTPOTHUE, HECTPOTHE,
JIBOMHBIE U JIP.
3 18.09 1 CpaBHUBATh 3HaYCHUS BBIPAXKEHUN HA OCHOBE B3aUMOCBSI3U
MEX1y KOMIIOHEHTaMH U pe3yJibTaTaMHi apu(hMeTHIECKIX
Onenka paszHocTH. PelieHue cioKHbBIX JIeHCTBUI, HAXOAUTH 3HAYEHMS YHCIOBBIX U OYKBEHHBIX
ypaBHEHHUIA. BBIPQXEHU MPU 33JaHHBIX 3HAUCHUSAX OyKB, HCIOJHATH
BBIYUCIIUTENbHBIE AJITOPUTMBI.
4 25.09 1 Paznuuare npsmyto, 1y4d ¥ OTPE30K, HAXOAUTb TOYKU UX
Pemenue MepeCeUCHHs, ONpeAessiTh TPUHAIICKHOCTh TOUKU U
3a/1a4 ¥ ypaBHEHMUII. MPSIMOM, BUbI YTIIOB, MHOTOYTOJIbHUKOB.
3) 02.10 Jllenenrie ¢ oOJHO3HAYHBIM dYacTHBIM (c | 1 CTponTh 1 NPUMEHSATH AJITOPUTMBI I€TIEHUS MHOTO3HAYHBIX
OCTATKOM) qrces (C OCTaTKOM U 0€3 0CTaTKa), MPOBepATh IMPaBUIbHOCTD
BBIMIOJIHEHUS ICMCTBUI C MOMOUIBIO PUKHUJIKH, AITOPUTMA,
BBIYMCIICHUI Ha KAIBKYJISATOPE.
6 16.10 Jlenenune Ha JBY3HauHOE M TPEX3HAUYHOE 1 IIpeoGpa3oBbIBaTh €AMHUIIGI IJTMHBI, TIJIOMIA N, BBITOJTHATh
YHCIIO C OCTATKOM. C HUMH apu(pMeTHIEeCKHe TeHCTBUSI.
7 23.10 Namepennss u apoou. Jlomu. CpaBaenwue | 1 Oco3HaBaTh HEJIOCTATOYHOCTh HATYPaIbHBIX YUCEI JJIsl
MIPAKTHYECKNX U3MEPEHUM.






JOJICH.
W3 ucropuu apooeii.

HarasigHo u300pakaTh J0JIH C TOMOIIBIO T€OMETPHYECKUX
(buryp 1 Ha YUCIOBOM JIy4e.

8 30.10 Homu. CpaBHenue noneir. Haxoxnenue Ctpouthb rpadudeckre MOJCTH MPSIMOJTUHEHHOTO
JOJIM YrCiIa PaBHOMEPHOTO JABMKEHUSI 0OBEKTOB, 3aNI0JTHATH TA0JIHIIbI
COOTBETCTBYIOLIMX 3HAYECHUH BETUYMH, AHAJTU3MPOBATH
JTaHHbIE Ta0JIHL, BBIBOAMTH (DOPMYJIbI 3aBUCUMOCTEH MEXIy
BEJIMYMHAMU.
9 06.11 [Tnomans NpsMOYToIBHOTO TPEYTOJIbHHUKA Pazimmuath 1 n300paxath NpsIMOYroJIbHBIN TPEYTOIbHHUK,
JAOCTPAUBATh JI0 NIPSIMOYTOJIBHAKA, HAXOAUTH €ro IUIONalb
10 U3BECTHBIM JITMHAM KaTETOB.
10 13.11 3aaumn Ha HAXO0XKIEHUE YaCTH, KOTOPYIO Haxoautpb minomaas Guryp, COCTaBICHHBIX U3
OJTHO YHCJIO COCTABIISIET OT NPSMOYTOJIBHUKOB U MPSIMOYTOJIBHBIX TPEYTOJILHUKOB.
JPyToro.
11 27.11 CTpouThb Ha HarJIgJHOW OCHOBE U MPMMEHATH IIpaBUiia
[IpaBusbHbBIE U HENPABUIbHBIE YACTH CJIO’KEHUS M BBIUMTaHUA ApoOeil ¢ 0TMHAKOBBIMU
BEJIMYMH. 3HaMEHATEeISIMH.
12 04.12 3aauy Ha 4YacTU C HEMPAaBUIbHBIMU Pemath BbIUMCIUTENBHBIE TPUMEPHL, TEKCTOBBIE 334U,
IpoOsMU. YpaBHEHHsI U HEpaBEHCTBA
M3YYEHHBIX TUTIOB.
13 11.12 CucreMaTH3UPOBATH U 3alIMCHIBATH B OyKBEHHOM BH/JIE
CBOICTBA HATypAJIbHBIX YUCEI M YaCTHBIC CITydau CIOXKECHUS U
3amnuchk CMEMIaHHOTO YHCiIa B BUE
. BbIuUTaHUsA ¢ 0 ¥ 1, pacnpocTpaHUTh UX HA CIOKEHUE U
HENpaBUIbHON Jpo0u. .
BBIYUTAHUE IPOOCH U CMEIIaHHBIX YUCEIl.
14 18.12 PemaTth BeIUMCIUTEHHBIC IPUMEPHI, TEKCTOBBIC 3a/1a4H,
CnoxeHue CMENIaHHBIX YHCelT
YpaBHEHMSI U HEpAaBEHCTBA U3yYCHHBIX THIIOB.
C IIEPEXOJIOM Yepe3 EIUHMILY.
15 25.12 YacTHble ciay4yau CIOKEHUS W BBIUMTAHMS Pemath BeIUMCIUTEIbHBIE TPUMEPHL, TEKCTOBBIE 331aUH,






CMCIHIaHHBIX YHCCII

YpaBHCHHA U HCPABECHCTBA U3YUYCHHBIX THUIIOB.
BoinmoaHarn 3aaaHus IIOUCKOBOI'0 M TBOPYECKOI'O XapakTepa

16 15.01 [IpeoOpa3oBaHue CMENIAHHBIX YUCEI. Pemath BbIUMCIMTEIBHBIE IPUMEPHL, TEKCTOBBIE 33aUH,
CrnoxeHne ¥ BEIYUTaHHE CMEIIaHHBIX yYpaBHEHUS U HEPABEHCTBA M3yYEHHBIX THIIOB.
qHCell. BbINOJIHATH 33/1aHUS TOUCKOBOTO M TBOPYECKOTO XapakTepa

17 22.01 kansrl OnpenensiTh 1EHY A€IEHUS MIKAJIbI, CTPOMTH LIKAJIbI 110

3aJaHHOM 1IeHe JeJICHNUS, HaXOIUTh YUCIIO0, COOTBETCTBYIOIIEE
3aIaHHOY TOYKE Ha ILKAaJIE.

18 29.01 OnpenensiTh 1EHY A€JIEHUS MIKAJIbI, CTPOMTH LIKAJIbI 110

3aJ]aHHOM LIeHEe JEJICHUS, HAXOJUTh YUCIIO0, COOTBETCTBYIOIIEE
Koopaunats! Ha yde. N
3aJJaHHOM TOYKE Ha IIKaJIe.
19 05.02 OnpenensiTb KOOPAUMHATHI TOYEK KOOPAUHATHOTO JIyyYa,
Paccrosinue Mexxay Toukamu
HAXOJIUTh PACCTOSTHUE MEXITY HUMHU.
KOOPAWHATHOTO JTy4Ya.
20 12.02 CucreMaTH3UpOBATh BUbl OJTHOBPEMEHHOTO PABHOMEPHOT'O
BIDKEHHS JIBYX OOBEKTOB: HABCTPEY B
OmHOBpEMEHHOE JIBHYKEHHE TI0 A AABYX Py ZPYT IPYTY,
MIPOTHBOIOJIOKHBIX HATIPABJICHUSX, BIOTOHKY, C
KOOpAMHATHOMY JIy4y.
OTCTaBaHHEM.

21 26.02 HccnenoBatb u3MEHEHUE PACCTOSHUS MEXKY OJJHOBPEMEHHO
CKOpOCTh COMMKEHUS 1 CKOPOCTh JBIDKYIIUMUCS 00BEKTaMH ISl BCeX 4 BBIJICIICHHBIX CITyYacB
yJaJeHusl. OJIHOBPEMEHHOTO JIBM)KEHUS, 3aIOJIHATH TaOJIHIIbI.

22 05.03 BerpeueHHOe IBHKEHHE. HccnenoBath U3MEHEHHE PACCTOSHUS MEX/1y OJHOBPEMEHHO

JBIDKYIIUMUCS 00BEKTaMHM ISl BCeX 4 BbIJICIIEHHBIX CIy4aeB
OJTHOBPEMEHHOTO JTBM)KCHUS, 3aMOJTHATH TaOJIHIIbI.

23 12.03 JIBuxeHue B MIPOTHUBOMNOIOKHBIX HccnenoBath M3MEHEHNE PACCTOSHUS MEXY OJHOBPEMEHHO

HAIPABICHHAX JBIDKYIIUMUCS O0BEKTaMH TSI BCeX 4 BBIJICICHHBIX CITyYacB
OJIHOBPEMEHHOTO JIBH)KEHUS, 3aIOJIHAThH TaOIHIIbI.
24 19.03 JIBU>KeHHE BJIOTOHKY. Pematb BbIUMCIMTENBHBIE IPUMEPBL, TEKCTOBBIE 33Ja4H,






YpaBHCHHUA U HCPABECHCTBA U3YUYCHHBIX TUIIOB.

25 26.03 JIBu>KeHHE C OTCTaBaHUEM. Pemath BbIUMCIMTEIBHBIE IPUMEPHL, TEKCTOBBIE 33aUH,
YPaBHEHMsI U HEPABEHCTBA U3yYCHHBIX THIIOB.
26 02.04 JIBu>KeHHE BIOTOHKY U C OTCTaBaHUEM. Pemath BbIUMCIUTENBHBIE IPUMEPHL, TEKCTOBBIE 334U,
YPaBHEHMsI U HEPABEHCTBA U3yUCHHBIX THIIOB.
27 13.04 PopMyna OJHOBPEMEHHOT'O IBUKEHUS Ctpouthb GopMyITy OTHOBPEMEHHOT'O JIBIXKECHHUS (S = Vegy.
(BcTpeuHoe) tocrp)-
28 23.04 HoBble enuHUIBI TOIIAAU: ap, TeKTap IIpeoGpa3oBbIBaTh, CPABHUBATDH, CKJIAABIBATH, BLIYUTATD,
YMHOKATH U IeJIUTh HA YUCJI0 3HAYCHHUS BEITMYMH.
29 30.04 CpaBuenue yrioB. Pa3BepHyThlli yrod. MopenupoBath pa3HOOOpa3HbIE CUTYALIUU PACTIONOKEHHS
CMexxHEBIe YIJIBL. I/ISMCPCHI/IC YIJIOB YIJI0B B IIPOCTPAHCTBE U Ha IJIOCKOCTHU, OMMUCBIBATD UX,
VTi0Boii rpayc CPaBHHMBATH YIJIbI HA I71a3, HENOCPEICTBEHHBIM HAIOKEHUEM
U C IOMOILBIO PA3JIMYHBIX MEPOK.
M3mMepsATH yIIibl U CTPOUTH C TIOMOMIBIO TPAHCHIOPTHPA.
30 07.05 [TocTpoeHue yrioB ¢ MOMOIIbIO Pacno3naBaTh 1 H300pakaTh pa3BepHYTHINA yrojl, CMEKHBIE
TpaHcnopTHpa. BrucaHHBbIi yrodi. Y BEPTUKAIBHBIC YTIIbI, IEHTPAIBGHBIC U BIIUCAHHBIC B
OKPY>KHOCTb YTJIBL.
31 14.05 Kpyrossie quarpaMmsi. Yurtarh, CTPOUTH, AHAJTU3UPOBATH U HHTEPNPETHPOBATH
JTaHHbIE KPYTOBBIX, CTOJIOUATHIX U JIMHEHHBIX AUAarpamMM.
Haxoautp HEOOX0AMMYIO HH(OPMALIKIO B yUeOHO! 1
CIPaBOYHOM JIUTEpATYpE.
32 21.05 CronbuaTble U TMHEHHBIE TUArpaMMBI. YuraTh, CTPOUTH, AHATU3UPOBATH U MHTEPIIPETHPOBATH

JAaHHBIE KPYTOBBIX, CTOJIOYATHIX U JIMHEHHBIX IUArPaAMM.
Haxoauth HEOOXO0IMMYIO HHPOPMAIIUIO B yUEOHOU U
CIIPaBOYHOM JUTEPATYPE.






33 28.05 1 IloBTOPATH U CHCTEMATHU3MPOBATH U3YUCHHbBIC 3HAHUS.
[TyremectBue B ctpany CMEKAJIKY P P yi
KanengapHo-remaTudeckoe mJiaHuPpOBaHUE Mynaposa H.B.
Ne Jarsl Tema y4yeOHOr0 pasena/ 3aHATHA Koa-Bo XapakTepucTHKa OCHOBHBIX BUJ0B Y4eOHOM
n/n NMpPOBeIeHUA 4yacoB (o0pa3oBaTebHOM) AeATEJIbHOCTH 00YYAOIIUXCS
1 04.09 Pemenue 3anay. 1 Pemenue Bwipaxkenudt ¢ uucinamu B mpeaenax 1000000,
pelIeHre PUMEPOB HA YCTAHOBJIEHUS MOPSAKA JECUCTBUUA U
WX BblUMCIIEHUs. Pemienue 3anau
2 11.09 MHO0K€eCTBO pelIeHUI HEPABEHCTB. 1 YuraTh U 3aIMCHIBATH HEPABEHCTBA — CTPOTUE, HECTPOTHE,
JIBOMHBIE U AP.
3 18.09 1 CpaBHUBATB 3HaYEHUS BBIPAXKEHUN HA OCHOBE B3aUMOCBSI3U
MeEX1y KOMIIOHEHTaMH U pe3yJbTaTaMHi apu(hMETHIECKIX
Onenka paszHocTH. PerieHue cnoKHBIX JeHCTBUI, HAXOAUTH 3HAYEHMS YHCIOBBIX U OYKBEHHBIX
ypPaBHEHMIA. BBIPQXEHUH MPU 33JaHHBIX 3HAUCHUSAX OYKB, HCMOJHATH
BBIYUCIIUTEIbHBIE AJITOPUTMBI.
4 25.09 1 Pazamuarte npsamyto, 1y4 U OTPE30K, HAXOAUTH TOUKH UX
Pemenue MepeCeUCHs, ONpeAessiTh TPUHAIIECKHOCTh TOUKU U
3a/la4 U ypaBHEHUH. MPsIMOH, BUbI YTJIOB, MHOTOYTOJIBHUKOB.
3) 02.10 Jlenenrie ¢ OMHO3HAYHBIM dYacTHBIM (c | 1 CTponTh 1 NPUMEHSATH AJITOPUTMBI I€TIEHUS MHOTO3HAYHBIX
OCTaTKOM) ymcel (C OCTaTKOM U 0e3 ocTaTka), NPOBePATh MPABUILHOCTD
BBITIOJIHEHUS ICUCTBUI C MOMOIUIBIO IPUKHUJIKH, AITOPUTMA,
BBIYMCIICHUI HA KAJIBKYIISITOPE.
6 16.10 Jlenenne Ha NBY3HAYHOE M TPEX3HAYHOE 1 IIpeodpa3oBBIBATH €AMHUIIBI JITUHBI, TUIOIIA U, BHITOIHATh






YHCJIO C OCTAaTKOM.

¢ HUMH apupMeTH4ecKre IeHCTBUS.

7 23.10 WN3mepennss u apoou. Jlomu. CpaBHeHHE Oco3HaBaTh HEJIOCTATOYHOCTH HATYPAIbHBIX YUCEIT JIsI
JOJIEH. IPAKTUYECKUX U3MEPEHUH.
W3 HcTopuu Apobeii. HarasiHo u3o0paxaTth O ¢ TOMOIIBI0 T€OMETPUYECKIX
(buryp 1 Ha YUCIOBOM JIy4e.
8 30.10 HNomu. CpaBaenue noneil. HaxoxneHue Crpoutb rpapudeckre MoAeIH NPSIMOIUHEHHOTO
JI0JIM 9HCIIa PaBHOMEPHOTO JABMKEHUS 0OBEKTOB, 3aNI0JTHATH TA0IHIIbI
COOTBETCTBYIOLIMX 3HAYECHUH BEJIMYNH, AHAJTU3MPOBATH
JTAaHHbIE TAOJIHII, BBIBOAMTH (DOPMYIIBI 3aBUCUMOCTEH MEXTY
BEJIMYMHAMU.
9 06.11 [Tnomans NpsMOYTOIBLHOTO TPEYrOJIbHHUKA Pazimmuath 1 n300paxkath NpsIMOYrOJIbHBIN TPEYTOIbHHUK,
JAOCTPAUBAThH JI0 MIPSIMOYTOJIBHAKA, HAXOAUTH €ro IUIONalb
10 U3BECTHBIM JIIMHAM KaTETOB.
10 13.11 3aga4yu Ha HAXOXK/IEHHE YACTH, KOTOPYIO Haxoautp miomans Guryp, COCTaBICHHBIX U3
OJTHO YMCJIO COCTABIISET OT HPSMOYTOJIBHUKOB U MPSIMOYTOJIBHBIX TPEYTOJbHUKOB.
JPYyTOTO.
11 27.11 CTpouTh Ha HarJIIJHOW OCHOBE U MPMMEHATH IIPaBUiIa
[IpaBusbHBIE U HETIPABUIIBHBIC YACTH CJIO’KEHUS M BEIYUTAHUS APOOEH ¢ OTMHAKOBBIMH
BEJIMYUH. 3HaMEeHAaTEeSIMH.
12 04.12 3a1aun Ha 4YacTU C HENPaBUIbHBIMU PemaTh BbIUMCIUTENBHBIE IPUMEPHI, TEKCTOBBIE 3a1a4H,
IpoOsMHU. yYpaBHEHHSI 1 HEPAaBEHCTBA
U3YyYEHHBIX TUIIOB.
13 11.12 CucreMaTH3UpPOBATH U 3alIMCHIBATH B OYKBEHHOM BH/JIE

3amnmch CMENIaHHOTO YHCIa B BUE
HEMpaBUIbHOW Jpo0u.

CBOICTBa HaTypaJbHBIX YUCEN U YACTHBIE CIy4Yau CIOKEHUS U
BbiunTaHusA ¢ 0 1 1, pacIpoCTPaHUTD UX HA CIIO)KEHUE U
BbIUHMTaHUE Ipo0eil U CMEIIaHHBIX YHCE.






14 18.12 PemiaTp BeIunCIUTENBHBIE IPUMEPBL, TEKCTOBBIE 33/1a4H,

CrnosxeHue cMelaHHbIX YnCe
YpaBHEHHS U HEPABEHCTBA U3yYCHHBIX THIIOB.
C IEPEXOJIOM YEpe3 EIUHULLY.

15 25.12 YacTHblE claydau CIIOKEHUS U BBIYMTAHUSA PemiaTp BeIunCIUTENBHBIE IPUMEPHL, TEKCTOBBIE 33/1a4H,
CMEIIaHHBIX YUCEIT YpaBHCHUA U HCPABCHCTBA U3YUYCHHBIX TUIIOB.

BbInoHATH 33aHUs TTOUCKOBOTO M TBOPYECKOTO XapaKTepa

16 15.01 [IpeoOpa3oBaHue CMEIIaHHbBIX YHCET. PemaTh BeIUMCIUTENBHBIE TPUMEPHI, TEKCTOBBIC 3a1a4H,
CroxeHne ¥ BBIYNTaHWE CMEITaHHBIX YpaBHEHHS U HEPABEHCTBA U3yYCHHBIX THIIOB.
qHCe. BbINoHATH 33aHUs TTOUCKOBOTO M TBOPYECKOTO XapaKTepa

17 22.01 Ikansrl OnpenensiTh 1EHY A€JIEHUS MIKAJIbI, CTPOMTH LIKAJIbI 110

3aJJaHHOM 1IeHE JIeJICHHsI, HAXOUTh YUCIIO, COOTBETCTBYIOIIICE
3aIaHHOY TOYKE Ha ILIKaJIE.

18 29.01 OmnpenessaTs LEHY JEIECHUS LIKAJIbl, CTPOUTH LIKAJIBI 110

3aJJaHHOM LIeHE JIeJICHMsI, HAXOJUTh YUCII0, COOTBETCTBYIOIIEE
Koopaunars! Ha sryde. N
3aJJaHHOM TOYKE Ha IIKaJe.
19 05.02 OnpenensiTb KOOPAUHATHI TOYEK KOOPAUHATHOTO JyyYa,
PaccrosiHre Mex1y ToukaMu
HAXOJIUTh PACCTOSTHUE MEXITY HUMHU.
KOOPJWHATHOTO JTy4Ya.
20 12.02 CucreMaTH3UpOBaTh BUbI OJTHOBPEMEHHOTO PABHOMEPHOTO
BIKCHHUS JIBYX OOBEKTOB: HaBCTPEY B
OnHOBpEeMEHHOE JIBMXKEHHE IO A AABYX eIy APYT APYTY:
IIPOTUBOIOJIOXKHBIX HAIPABJIEHUAX, BIOTOHKY, C
KOOPJMHATHOMY JIy4y.
OTCTaBaHHEM.

21 26.02 HccnenoBath U3MEHEHHE PACCTOSHUS MEX/1y OJHOBPEMEHHO
CKOpOCTh COMMKEHUS I CKOPOCTh JBIDKYIIUMUCS 00BEKTaMHM ISl BCeX 4 BbIJICIIEHHBIX CIy4aeB
y/IalCHHUSI. OJTHOBPEMEHHOTO JIBM)KCHUS, 3AMOJTHATH TaOJHIIbI.

22 05.03 Berpeuennoe nBuxkeHue. HccnenoBath N3MEHEHNE PACCTOSHUS MEXY OJHOBPEMEHHO

JBIDKYIIUMUCS O0BEKTaMH TSI BCeX 4 BBIJICIICHHBIX CITyYacB
OJIHOBPEMEHHOT'0 IBH)KEHUS, 3aIOJIHATH TaOJIHIIbI.
23 12.03 JIBuxenue B MIPOTHUBOMNOJIOKHBIX HccnenoBath U3MEHEHNE PACCTOSHUS MEXY OJHOBPEMEHHO






HaITpaBJICHUAX

JABHXXKYITUMUCS 00BbeKTaMu JJIsI BCEX 4 BBIJICJIICHHBIX CIIy4acB
OIHOBPCMCHHOTO ABMXKCHUS, 3AIIOJTHATH Ta6JII/II_[bI.

24 19.03 JIBU>KeHHE BJIOTOHKY. Pemath BbIUMCIUTENBHBIE IPUMEPHL, TEKCTOBBIE 331aUH,
YPaBHEHMsI 1 HEPABEHCTBA U3yYEHHBIX THIIOB.
25 26.03 JIBU>KeHHE C OTCTaBaHUEM. Pemath BbIUMCIMTENBHBIE IPUMEPHL, TEKCTOBBIE 334U,
YPaBHEHMsI U HEPABEHCTBA U3yYEHHBIX THIIOB.
26 02.04 JIBH>KEHME BJOTOHKY U C OTCTaBaHUEM. PemaTp BbUMCIUTENBHBIE IPUMEPHI, TEKCTOBBIE 3a1a4H,
yYpaBHEHHSI U HEPABEHCTBA N3yYCHHBIX THIIOB.
27 13.04 dopMyna OJHOBPEMEHHOTO ABUKEHUS Ctpoutsb GpopmMyny OJHOBPEMEHHOTO ABMKEHHUS (S = Vgy. *
(BcTpeuHoe) tocrp)-
28 23.04 HoBble enuHUIBI TOIIAIU: ap, TeKTap IIpeoGpa3oBbIBaTh, CPABHUBATDH, CKJIAAbIBATH, BLIYUTATD,
YMHOKATH U 1€JUTh HA YUCJI0 3HAYCHHUS BEITMYMH.
29 30.04 CpaBHenue yrnoB. PasBepHyThlli  yroi. MopenupoBath pa3HOOOpa3HbIe CUTYALIUU PACTIONOKEHHS
CMexHbIe YIJIBL I/IgMepeHHe YIJI0B YIJI0B B IIPOCTPAHCTBE U Ha IJIOCKOCTHU, OMMUCBIBATD UX,
VTi0Boi rpayc CPaBHHMBATH YTIIbI HA I71a3, HENOCPEICTBEHHBIM HAIOKEHUEM
U C IOMOILBIO PA3JIUYHBIX MEPOK.
M3mMepsATH yIIibl 1 CTPOUTH C TIOMOMIBIO TPAHCIOPTHPA.
30 07.05 [TocTpoeHue yrioB ¢ MOMOIIbIO Pacno3naBaTh 1 H300pakaTh pa3BepHYTHINA yrojl, CMEXHbIE
TpaHcnopTupa. BrucaHHbli yrodi. Y BEPTHUKAIBHBIC YTIIbI, IEHTPAIIbHBIC U BIIUCAHHBIC B
OKPY>KHOCTb YTJIBL.
31 14.05 Kpyrossie quarpamMmsi. Yurtarh, CTPOUTH, AHAJIU3UPOBATH U HHTEPNPETHPOBATH
JTaHHbIE KPYTOBBIX, CTOJIOUATHIX U JIMHEHHBIX AUAarpaMM.
Haxoautp HE0OX0aMMYI0 HH(OpMALIKIO B yUeOHO! 1
CHpPaBOYHOM JIUTEpATYpE.
32 21.05 Crosibuatblie U JUHEHHbIE THAarpaMMBI. Yurarh, CTPOUTH, AHATU3UPOBATH U MHTEPIPETHPOBATH






JTAaHHBIE KPYTOBBIX, CTOJIOUATHIX M TMHEHHBIX THarpaMM.
Haxoauth HE0OX0qMMYyI0 HHPOPMAIUIO B YI€OHOH U
CIIPaBOYHOM JIUTEpaType.

33

28.05

[TyremectBue B ctpany CMEKAJIKY

HOBTOpHTb U CUCTEMATU3UPOBATDL U3YYCHHLIC 3HAHUS.







MIIa+gYJKoZIhvcNAQcCoIIa6zCCGucCAQExDjAMBggqhQMHAQECAgUAMAsGCSqGSIb3DQEHAaCC

FoMwggVRMIIE/qADAgECAhEAlR+jR3xhBDqt+oWGJ4I0QjAKBggqhQMHAQEDAjCCATsxITAfBgkq

hkiG9w0BCQEWEmRpdEBkaWdpdGFsLmdvdi5ydTELMAkGA1UEBhMCUlUxGDAWBgNVBAgMDzc3INCc

0L7RgdC60LLQsDEZMBcGA1UEBwwQ0LMuINCc0L7RgdC60LLQsDFTMFEGA1UECQxK0J/RgNC10YHQ

vdC10L3RgdC60LDRjyDQvdCw0LHQtdGA0LXQttC90LDRjywg0LTQvtC8IDEwLCDRgdGC0YDQvtC1

0L3QuNC1IDIxJjAkBgNVBAoMHdCc0LjQvdGG0LjRhNGA0Ysg0KDQvtGB0YHQuNC4MRgwFgYFKoUD

ZAESDTEwNDc3MDIwMjY3MDExFTATBgUqhQNkBBIKNzcxMDQ3NDM3NTEmMCQGA1UEAwwd0JzQuNC9

0YbQuNGE0YDRiyDQoNC+0YHRgdC40LgwHhcNMjIwMTA4MTMzMjM5WhcNNDAwMTA4MTMzMjM5WjCC

ATsxITAfBgkqhkiG9w0BCQEWEmRpdEBkaWdpdGFsLmdvdi5ydTELMAkGA1UEBhMCUlUxGDAWBgNV

BAgMDzc3INCc0L7RgdC60LLQsDEZMBcGA1UEBwwQ0LMuINCc0L7RgdC60LLQsDFTMFEGA1UECQxK

0J/RgNC10YHQvdC10L3RgdC60LDRjyDQvdCw0LHQtdGA0LXQttC90LDRjywg0LTQvtC8IDEwLCDR

gdGC0YDQvtC10L3QuNC1IDIxJjAkBgNVBAoMHdCc0LjQvdGG0LjRhNGA0Ysg0KDQvtGB0YHQuNC4

MRgwFgYFKoUDZAESDTEwNDc3MDIwMjY3MDExFTATBgUqhQNkBBIKNzcxMDQ3NDM3NTEmMCQGA1UE

Awwd0JzQuNC90YbQuNGE0YDRiyDQoNC+0YHRgdC40LgwZjAfBggqhQMHAQEBATATBgcqhQMCAiMB

BggqhQMHAQECAgNDAARAWkprpB1rjwuMWr92vPYzbt8Wq7+Df4+vGuD2UT4o/N1u9EfC461uGUn3

aiCZL6LuaEMMY+xaG09V25X0pupAjqOCAdAwggHMMIH1BgUqhQNkcASB6zCB6Aw00J/QkNCa0Jwg

wqvQmtGA0LjQv9GC0L7Qn9GA0L4gSFNNwrsg0LLQtdGA0YHQuNC4IDIuMAxD0J/QkNCaIMKr0JPQ

vtC70L7QstC90L7QuSDRg9C00L7RgdGC0L7QstC10YDRj9GO0YnQuNC5INGG0LXQvdGC0YDCuww1

0JfQsNC60LvRjtGH0LXQvdC40LUg4oSWIDE0OS8zLzIvMi8yMyDQvtGCIDAyLjAzLjIwMTgMNNCX

0LDQutC70Y7Rh9C10L3QuNC1IOKEliAxNDkvNy82LTQ0OSDQvtGCIDMwLjEyLjIwMjEwPwYFKoUD

ZG8ENgw00J/QkNCa0JwgwqvQmtGA0LjQv9GC0L7Qn9GA0L4gSFNNwrsg0LLQtdGA0YHQuNC4IDIu

MDAMBgUqhQNkcgQDAgEAMEMGA1UdIAQ8MDowCAYGKoUDZHEBMAgGBiqFA2RxAjAIBgYqhQNkcQMw

CAYGKoUDZHEEMAgGBiqFA2RxBTAGBgRVHSAAMA4GA1UdDwEB/wQEAwIBBjAPBgNVHRMBAf8EBTAD

AQH/MB0GA1UdDgQWBBTJE1ixTKdiOn7SPzym5xR8nXCjhjAKBggqhQMHAQEDAgNBAIJJeEgKDdJn

9NMK1EmkEW5cZLLc95lMR47B04ci/S1aI3arSY9HMH+jqv0xeMap3N9ga0KurWXkWxdk4jlz/ZIw

ggfdMIIHiqADAgECAgpsCcB2AAAAAAmMMAoGCCqFAwcBAQMCMIIBOzEhMB8GCSqGSIb3DQEJARYS

ZGl0QGRpZ2l0YWwuZ292LnJ1MQswCQYDVQQGEwJSVTEYMBYGA1UECAwPNzcg0JzQvtGB0LrQstCw

MRkwFwYDVQQHDBDQsy4g0JzQvtGB0LrQstCwMVMwUQYDVQQJDErQn9GA0LXRgdC90LXQvdGB0LrQ

sNGPINC90LDQsdC10YDQtdC20L3QsNGPLCDQtNC+0LwgMTAsINGB0YLRgNC+0LXQvdC40LUgMjEm

MCQGA1UECgwd0JzQuNC90YbQuNGE0YDRiyDQoNC+0YHRgdC40LgxGDAWBgUqhQNkARINMTA0Nzcw

MjAyNjcwMTEVMBMGBSqFA2QEEgo3NzEwNDc0Mzc1MSYwJAYDVQQDDB3QnNC40L3RhtC40YTRgNGL

INCg0L7RgdGB0LjQuDAeFw0yNDA1MzAwODM4MzRaFw0zOTA1MzAwODM4MzRaMIIBYTEgMB4GCSqG

SIb3DQEJARYRdWNfZmtAcm9za2F6bmEucnUxGDAWBgNVBAgMDzc3INCc0L7RgdC60LLQsDEVMBMG

BSqFA2QEEgo3NzEwNTY4NzYwMRgwFgYFKoUDZAESDTEwNDc3OTcwMTk4MzAxYDBeBgNVBAkMV9CR

0L7Qu9GM0YjQvtC5INCX0LvQsNGC0L7Rg9GB0YLQuNC90YHQutC40Lkg0L/QtdGA0LXRg9C70L7Q

uiwg0LQuIDYsINGB0YLRgNC+0LXQvdC40LUgMTEZMBcGA1UEBwwQ0LMuINCc0L7RgdC60LLQsDEL

MAkGA1UEBhMCUlUxLjAsBgNVBAoMJdCa0LDQt9C90LDRh9C10LnRgdGC0LLQviDQoNC+0YHRgdC4

0LgxODA2BgNVBAMML9Ck0LXQtNC10YDQsNC70YzQvdC+0LUg0LrQsNC30L3QsNGH0LXQudGB0YLQ

stC+MGYwHwYIKoUDBwEBAQEwEwYHKoUDAgIjAQYIKoUDBwEBAgIDQwAEQP39mzZdfncfn43QomQm

u64py87hXMckPCVdklh/Bpi06VdpnA/KuMXoXlHT8H+kqcPR/JiCpLfxpcRswU3U3bOjggQ9MIIE

OTASBgNVHRMBAf8ECDAGAQH/AgEAMIGUBgUqhQNkbwSBigyBh9Cf0YDQvtCz0YDQsNC80LzQvdC+

LdCw0L/Qv9Cw0YDQsNGC0L3Ri9C5INC60L7QvNC/0LvQtdC60YEgVmlQTmV0IFBLSSBTZXJ2aWNl

ICjQvdCwINCw0L/Qv9Cw0YDQsNGC0L3QvtC5INC/0LvQsNGC0YTQvtGA0LzQtSBIU00gMjAwMFEy

KTAOBgNVHQ8BAf8EBAMCAcYwJwYDVR0gBCAwHjAIBgYqhQNkcQEwCAYGKoUDZHECMAgGBiqFA2Rx

AzCCAX0GA1UdIwSCAXQwggFwgBTJE1ixTKdiOn7SPzym5xR8nXCjhqGCAUOkggE/MIIBOzEhMB8G

CSqGSIb3DQEJARYSZGl0QGRpZ2l0YWwuZ292LnJ1MQswCQYDVQQGEwJSVTEYMBYGA1UECAwPNzcg

0JzQvtGB0LrQstCwMRkwFwYDVQQHDBDQsy4g0JzQvtGB0LrQstCwMVMwUQYDVQQJDErQn9GA0LXR

gdC90LXQvdGB0LrQsNGPINC90LDQsdC10YDQtdC20L3QsNGPLCDQtNC+0LwgMTAsINGB0YLRgNC+

0LXQvdC40LUgMjEmMCQGA1UECgwd0JzQuNC90YbQuNGE0YDRiyDQoNC+0YHRgdC40LgxGDAWBgUq

hQNkARINMTA0NzcwMjAyNjcwMTEVMBMGBSqFA2QEEgo3NzEwNDc0Mzc1MSYwJAYDVQQDDB3QnNC4

0L3RhtC40YTRgNGLINCg0L7RgdGB0LjQuIIRAJUfo0d8YQQ6rfqFhieCNEIwHQYDVR0OBBYEFAZk

E6fO4IPipn2fiafWVhmYTNmnMGgGA1UdHwRhMF8wLaAroCmGJ2h0dHA6Ly9jcmwuZ29zdXNsdWdp

LnJ1L2NkcC9ndWMyMDIyLmNybDAuoCygKoYoaHR0cDovL2NybDIuZ29zdXNsdWdpLnJ1L2NkcC9n

dWMyMDIyLmNybDBDBggrBgEFBQcBAQQ3MDUwMwYIKwYBBQUHMAKGJ2h0dHA6Ly9jcmwuZ29zdXNs

dWdpLnJ1L2NkcC9ndWMyMDIyLmNydDCB9QYFKoUDZHAEgeswgegMNNCf0JDQmtCcIMKr0JrRgNC4

0L/RgtC+0J/RgNC+IEhTTcK7INCy0LXRgNGB0LjQuCAyLjAMQ9Cf0JDQmiDCq9CT0L7Qu9C+0LLQ

vdC+0Lkg0YPQtNC+0YHRgtC+0LLQtdGA0Y/RjtGJ0LjQuSDRhtC10L3RgtGAwrsMNdCX0LDQutC7

0Y7Rh9C10L3QuNC1IOKEliAxNDkvMy8yLzIvMjMg0L7RgiAwMi4wMy4yMDE4DDTQl9Cw0LrQu9GO

0YfQtdC90LjQtSDihJYgMTQ5LzcvNi00NDkg0L7RgiAzMC4xMi4yMDIxMAwGBSqFA2RyBAMCAQEw

CgYIKoUDBwEBAwIDQQDyAlmJKxndeuBD4y18LcpbypReAUQAkFEt9AAzZx119V7yM89VC14pGTnP

tArED1Wru2MnJjH8ksOQcyUdaZRVMIIJSTCCCPagAwIBAgIQRMScL5HGzUOO98ur9awqojAKBggq

hQMHAQEDAjCCAWExIDAeBgkqhkiG9w0BCQEWEXVjX2ZrQHJvc2them5hLnJ1MRgwFgYDVQQIDA83

NyDQnNC+0YHQutCy0LAxFTATBgUqhQNkBBIKNzcxMDU2ODc2MDEYMBYGBSqFA2QBEg0xMDQ3Nzk3

MDE5ODMwMWAwXgYDVQQJDFfQkdC+0LvRjNGI0L7QuSDQl9C70LDRgtC+0YPRgdGC0LjQvdGB0LrQ

uNC5INC/0LXRgNC10YPQu9C+0LosINC0LiA2LCDRgdGC0YDQvtC10L3QuNC1IDExGTAXBgNVBAcM

ENCzLiDQnNC+0YHQutCy0LAxCzAJBgNVBAYTAlJVMS4wLAYDVQQKDCXQmtCw0LfQvdCw0YfQtdC5

0YHRgtCy0L4g0KDQvtGB0YHQuNC4MTgwNgYDVQQDDC/QpNC10LTQtdGA0LDQu9GM0L3QvtC1INC6

0LDQt9C90LDRh9C10LnRgdGC0LLQvjAeFw0yNDA4MjIwNjQwMDJaFw0yNTExMTUwNjQwMDJaMIIC

RDELMAkGA1UEBhMCUlUxLDAqBgNVBAgMI9Cg0L7RgdGC0L7QstGB0LrQsNGPINC+0LHQu9Cw0YHR

gtGMMRcwFQYDVQQHDA7Ql9Cy0LXRgNC10LLQvjEZMBcGA1UEDAwQ0JTQuNGA0LXQutGC0L7RgDGB

/TCB+gYDVQQKDIHy0JzQo9Cd0JjQptCY0J/QkNCb0KzQndCe0JUg0JHQrtCU0JbQldCi0J3QntCV

INCe0JHQqdCV0J7QkdCg0JDQl9Ce0JLQkNCi0JXQm9Cs0J3QntCVINCj0KfQoNCV0JbQlNCV0J3Q

mNCVINCh0KDQldCU0J3Qr9CvINCe0JHQqdCV0J7QkdCg0JDQl9Ce0JLQkNCi0JXQm9Cs0J3QkNCv

INCo0JrQntCb0JAg4oSWIDEg0JjQnNCV0J3QmCDQk9CV0J3QldCg0JDQmy3Qm9CV0JnQotCV0J3Q

kNCd0KLQkCDQkS7Qny7QrtCg0JrQntCS0JAxFjAUBgUqhQNkAxILMDMxMjE3OTE2MTAxGjAYBggq

hQMDgQMBARIMNjE0Njc3NDE3NDQ4MR8wHQYJKoZIhvcNAQkBFhBtb3Vzb2NoMUBtYWlsLnJ1MS4w

LAYDVQQqDCXQktCw0LvQtdGA0LjQuSDQkNC90LDRgtC+0LvRjNC10LLQuNGHMRMwEQYDVQQEDArQ

qNC40LrQuNC9MTkwNwYDVQQDDDDQqNC40LrQuNC9INCS0LDQu9C10YDQuNC5INCQ0L3QsNGC0L7Q

u9GM0LXQstC40YcwZjAfBggqhQMHAQEBATATBgcqhQMCAiQABggqhQMHAQECAgNDAARAPe++Ox2q

GgsAc+9HctP+CMyamtKXI/bhSTSB1MNR4FL7Wr101BkNWBO/iSo1lxwYa26+84RWyMWhX45eDM5r

gaOCBJowggSWMA4GA1UdDwEB/wQEAwID+DATBgNVHSUEDDAKBggrBgEFBQcDAjATBgNVHSAEDDAK

MAgGBiqFA2RxATAMBgUqhQNkcgQDAgEAMC0GBSqFA2RvBCQMItCa0YDQuNC/0YLQvtCf0YDQviBD

U1AgKDUuMC4xMjAwMCkwggGhBgUqhQNkcASCAZYwggGSDIGH0J/RgNC+0LPRgNCw0LzQvNC90L4t

0LDQv9C/0LDRgNCw0YLQvdGL0Lkg0LrQvtC80L/Qu9C10LrRgSBWaVBOZXQgUEtJIFNlcnZpY2Ug

KNC90LAg0LDQv9C/0LDRgNCw0YLQvdC+0Lkg0L/Qu9Cw0YLRhNC+0YDQvNC1IEhTTSAyMDAwUTIp

DGjQn9GA0L7Qs9GA0LDQvNC80L3Qvi3QsNC/0L/QsNGA0LDRgtC90YvQuSDQutC+0LzQv9C70LXQ

utGBIMKr0K7QvdC40YHQtdGA0YIt0JPQntCh0KLCuy4g0JLQtdGA0YHQuNGPIDQuMAxNQ9C10YDR

gtC40YTQuNC60LDRgiDRgdC+0L7RgtCy0LXRgtGB0YLQstC40Y8g4oSW0KHQpC8xMjQtNDMyOCDQ

vtGCIDI5LjA4LjIwMjIMTUPQtdGA0YLQuNGE0LjQutCw0YIg0YHQvtC+0YLQstC10YLRgdGC0LLQ

uNGPIOKEltCh0KQvMTI4LTQ2Mzkg0L7RgiAwNC4xMC4yMDIzMGYGA1UdHwRfMF0wLqAsoCqGKGh0

dHA6Ly9jcmwucm9za2F6bmEucnUvY3JsL3VjZmtfMjAyNC5jcmwwK6ApoCeGJWh0dHA6Ly9jcmwu

ZmsubG9jYWwvY3JsL3VjZmtfMjAyNC5jcmwwdwYIKwYBBQUHAQEEazBpMDQGCCsGAQUFBzAChiho

dHRwOi8vY3JsLnJvc2them5hLnJ1L2NybC91Y2ZrXzIwMjQuY3J0MDEGCCsGAQUFBzAChiVodHRw

Oi8vY3JsLmZrLmxvY2FsL2NybC91Y2ZrXzIwMjQuY3J0MB0GA1UdDgQWBBQf/noK/n3aeaivkSeV
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