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INOACHUTEJIBHAS 3AIINCKA

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "AJITEBPA"

Pabouas nporpamma no yaeObHomy Kypey "Anredpa" mist o0ydaromuxcs 7 KJIaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO rocyIapcTBEHHOTO 00pa30BaTEIBFHOTO CTaHAAPTa OCHOBHOT'O OOIIEro 00pa3oBaHUs ¢ YUETOM
¥ COBPEMEHHBIX MUPOBBIX TPEOOBAHHMN, IPEABIBISIEMBIX K MATEMAaTHUECKOMY 00pa30BaHMIO, M TPAIUIIHIA
POCCHIICKOTO 00pa3oBaHMsI, KOTOPbIE 00ECIIEUNBAIOT OBJIAICHUE KITFOYEBHIMU KOMIIETCHIIUSIMH,
COCTABJISIFOIIIUME OCHOBY JUTSI HETIPEPHIBHOTO 00pa30BaHMS M CAMOPA3BHUTHS, a TAKXKE IIEIIOCTHOCTh
OOMIEKYTBTYPHOTO, JINYHOCTHOTO W TIO3HABATEIIEHOTO Pa3BUTHS 00ydaromuxcs. B mporpamMe yuTeHbI niaen
u noyioxkeHus: KoHnenuuu pa3BuTus MaTeMaTudeckoro oopasoanus B Poccuiickoit deneparuu. B smoxy
nndpoBoit TpaHchopManuu Bcex chep 4eIoBeUeCKOM NeATeIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 6a30BOM MaTeMaTUYECKOM MOATOTOBKH. YKe B IIKOJIE MaTeMaTHKa CIIYKHUT
OTIOPHBIM IIPEIMETOM JUIS U3YUYEHHSI CMEKHBIX JUCLUIUIMH, a TIOCJe IKOJIbI pealbHOW HE00X0UMOCThIO
CTaHOBUTCSI HETIPEPBIBHOE 00pa30BaHUE, UTO TPeOYET MOTHOIIEHHOM 0a30BOi 0011e00pa3oBaTEILHOM
MOJTOTOBKH, B TOM YHCII€ U MATEMAaTUYECKOM.

310 00YCJIOBIEHO TE€M, UTO B HAIIM JIHU PACTET YUCIIO Mpodeccuit, CBI3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MaTEeMaTHKU: U B chepe IKOHOMUKHU, U B OU3HECE, U B TEXHOJIIOTUYECKUX 00JIACTIX, U 1aXKe B
ryMaHuTapHbix cepax. Takum 06pa3oM, Kpyr MIKOJIBHUKOB, JIJIsl KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HaYUMBIM [IPEIMETOM, PACIIUPSIETCS.

[IpakTuueckas Moiae3HOCTh MaTEMATHKU O0YCIIOBIIEHA TEM, YTO €€ MPEIMETOM SBISIOTCS
(byHIaMeHTalbHbIE CTPYKTYPBI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (DOPMBI U KOJIMUYECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX AJIS
pa3BUTHS HAYYHBIX U MPUKIAAHBIX Ueil. be3 KOHKpeTHhIX MaTeMaTHUECKUX 3HAHUH 3aTPyAHEHO TOHUMaHUE
MIPUHIIUIIOB YCTPOWCTBA U UCTIOIH30BAaHUS COBPEMEHHON TEXHUKH, BOCIPUATHE U HHTEPIIPETALUS
pa3zHo00pa3HON COLMATBHOM, IKOHOMUYECKOM, MOMUTHYECKON nHbOopMauu, ManodppexTuBHa
MOBCEIHEBHAS MTPAKTUYECKasl IeATeIbHOCTh. KaxkIoMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBIIOIHATD
pacuéThl U COCTABIATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUIECKUMU MPUEMaMU
reOMETPUUYECKUX U3MEPEHUN U TIOCTPOSHUH, YNTaTh MH(POPMAIIHIO, TPEACTABICHHYIO B BUI€ TaOIUII,
JUarpamMmm U rpa@uKoB, )KUTh B YCJIOBHSIX HEONPEACNEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKTep
CITy4aiHBIX COOBITHIA.

OnHOBpPEMEHHO C paclIMpeHreM chep IpUMEHEHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooiiee
BaYKHBIM CTAHOBHUTCS MaTEMaTUYECKHUIA CTUIIb MBIILJICHUS, POSIBIISIFOIIUNACS B OMPEICIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpoliecce n3ydeHus MaTeMaTHKHU B apCceHaN MPUEMOB U METOJIOB MBIIIIICHUS YeTIOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCS UHAYKIUS U ASTyKIUs, 0000IIeHIE U KOHKPETH3AIlHs, aHaTIN3 U
CUHTE3, K1accuuKamms u cucTeMaTu3aius, abctparupoBanue 1 ananorusi. OObEKTh MaTEMaTHIECKIX
YMO3aKIIOYCHHIA, TPABHIIIA UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHUIA,
CHOCOOCTBYIOT BBIpaOOTKe yMeHHUs1 (POPMYIHPOBATH, OOOCHOBHIBATh U I0KA3bIBATh CYXKICHUS, TEM CAMbIM
Pa3BUBAIOT JIOTUYECKOE MBIIIICHHE. Benyias poib NpuHaANe)KUT MaTEMATHKE U B JOPMUPOBAHUU
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS ¥ BOCITUTAHUHM YMEHUH eHCTBOBATH 1O 3aJJaHHBIM aJITOPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBHIE. B mporiecce perienus 3a1a4 — OCHOBOW yueOHOM
JeSITeTLHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TaK)Ke TBOpUYECKasi U MPUKJIIAHAS CTOPOHBI
MBIIICHHS.

OOyuenue MaTemMaTuKe Aa€T BO3MOKHOCTD Pa3BUBATh y 00YYAIOLIMXCS TOUHYIO, PAIIMOHATIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpATh HanboJee MOAXOISAIINE SI3bIKOBBIC, CAMBOJIMUYECKUE, TpaduuecKre
CPEeICTBa ISl BRIPAKEHUS CY>KICHUN U HATJISHOTO MX MPEICTaBICHUSI.

Heo0xoauMbIM KOMIIOHEHTOM 001IIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 00IIIee 3HAKOMCTBO



C METOJIaMH MO3HaHMS JeHCTBUTENILHOCTH, IIPEICTABICHHUE O IPEIMETE U METO/IaX MAaTEeMAaTHUKH, UX OTJINYUN
OT METO/IOB JIPYTMX €CTECTBEHHbIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX NPUMEHEHUSI MaTEeMaTHKH JUIsI
peleHHs HayYHbIX U MPUKIaIHBIX 3a/1a4. TakuM o0pa3oM, MaTemMaTudeckoe 00pa3oBaHHE BHOCUT CBOM
BKJIa/1 B GOpMHUpOBaHUE OOILEH KyJIbTYpPbl YeJIOBEKa.

W3ydenue MaTeMaTUKU TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHHUIO YEIOBEKA, TOHUMAHUIO
KPacoThl M U3SIIECTBA MAaTEMAaTHUECKUX PACCYKICHUN, BOCHPUATHIO T€OMETPUYECKHX (OPM, YCBOCHHIO
UJEU CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA "AJI'EBPA"

Anrebpa sBIsSETCS OJTHUM U3 OMOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHA 00€CIIeYNBACT U3YUCHUE IPYTHX
JUCLHUIUIMH, KaK €CTeCTBEHHOHAYYHOT'0, TaK ¥ TYMaHUTAPHOT'O IIMKJIOB, €€ OCBOCHUE HEOOXOUMO JIJIst
IPOI0JDKEHHs 00pa30BaHus U B IOBCEAHEBHOM *U3HU. Pa3BuTHe y 00y4aromuxcsi HAy4HbIX IpeACTaBICHUI
0 MIPOUCXOKICHNUHU U CYIIHOCTH aJredpandeckux adCTpakIHii, Criocode OTpakeHUs] MaTeMaTUYeCKON HayKOM
SIBJICHU U TIPOLIECCOB B TIPUPOE U OOIIECTBE, POJIM MATEMAaTHUECKOTO MOJICIMPOBAHUS B HAYyYHOM
MO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS U KAUECTB MBIIUICHUS,
HEOOXOIMMBIX JUIS aJaNTallii B COBPEMEHHOM LM poBoM ol1iecTBe. M3ydeHne anreGpbl eCTeCTBEHHBIM
o0pa3oM obecrieynBaeT pa3BUTHE YMEHHS HAOII0AaTh, CPAaBHUBATH, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIUIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO 0O0OCHOBBIBATH CBOM JICHCTBUS U BHIBOJIBI,
dbopmynmrpoBath yrBepkacHUsA. OcBOCHHE Kypca anreOpbl 00ecnednBaeT pa3BUTHE JOTMYECKOTO MBIIUICHHS
00y4aromuXxcsi: OHU UCTIOIB3YIOT ASTYKTUBHBIE U HHIYKTHBHBIE pacCyKIeHUs, 0000IIeHe U
KOHKpPETHU3aII0, abcTparupoBanue u anaitoruto. Odydenue aaredpe npearnogaraeT 3SHAYUTEIbHBIN 00bEM
CaMOCTOSITEIIbHOM JAESATETBHOCTH 00YUYaIOIINXCS, TOITOMY CaMOCTOSATEIBHOE PEIICHHE 3314 €CTECTBEHHBIM
00pa3oM sIBIISIETCS pean3alneil AesITeIbHOCTHOTO IPUHIMIIA 00yUeHUs.

B crpykrype nporpamMmsl yueOHOro Kypca «Airedpa» OCHOBHOM IIKOJIbl OCHOBHOE MECTO 3aHUMAIOT
COJIePKATEIHHO-METOINUYECKUE JINHUH: «HUCIa ¥ BEIUUCIICHUSY; «ANTeOpandecKre BhIPaKEHIS;
«YpaBHEHUS U HEpaBEHCTBaY; « DyHKIMM». Kaxknas u3 3TUX coaepKaTeaIbHO-METOINISCKUX JTMHUN
pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET H3YyUSHHS Kypca, €CTECTBEHHBIM 00pa30M MeperuieTasch U
B3aWMOJICHCTBYS C IPYTUMH €T0 JIMHUSAMU. B X071 n3ydenus Kkypca 00ydaronmMest IPUXOAUTCS JIOTHIECKA
paccykaaThb, UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBSI3M € 3THM 11erecoo0pa3Ho BKITIOYHTH B
pOTpaMMy HEKOTOPBIE OCHOBBI JIOTHKH, TPOHU3BIBAIOIIIE BCE OCHOBHBIEC Pa3/Ieiibl MATEMaTHYECKOTO
00pa3oBaHUs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00yUYalOIIMMUCS OCHOB YHUBEPCAIBHOI'O MaTEMaTHYECKOTO
s3bIKa. TakuM 00pa3oM, MOXKHO YTBEPKAATh, UTO COJEPIKATEILHON U CTPYKTYPHOM 0COOCHHOCTBIO Kypca
«Anredpay SBISIETCS €r0 HHTETPUPOBAHHBINA XapaKkTep.

Coneprxanue THHAN «YHWCITa M BBIYACICHUSD CITY)KUT OCHOBOH JUTSI TATbHEHIIIETO H3YYCHUST MATEMaTHKH,
CHOCOOCTBYET Pa3BUTHIO Y 00YUAIOIINXCS JIOTHYECKOTO MBIIICHHS, (POPMUPOBAHUIO YMEHUS TIOJTH30BATHCS
JITOPUTMaMHU, a TaKkKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TIOBCEAHEBHON )KU3HU.
Pa3BuTHe MOHATHS O YKCiIe B OCHOBHOM HIKOJIE CBS3aHO C PallMOHAIbHBIMU U UPPALIMOHAIBHBIMU YHCIaMH,
(hopMHUpPOBaHUEM MPECTABICHUN O TEUCTBUTEIBHOM YHUCIIE. 3aBEPIICHUE OCBOCHHS YUCIIOBOM JIMHUH
OTHECEHO K CTapIleMy 3BeHY 0011ero 00pa3oBaHus.

ConeprkaHne IByX alireOpandecKux JUHUN — «AnreOpandeckue BhIpaXXEHUS» U « Y paBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYET (HOPMUPOBAHUIO y OOYUYAIOIIMXCS MaTEMAaTHUECKOTO anrmapara, Heo0X0uMOTo
JUTSL pEIICHU 3a]1a4 MaTeMaTUKH, CMEKHBIX ITPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4. B ocHOBHOM
HIKOJIe YYeOHBIN MaTepual rpynIupyeTcsi BOKPYT pallMOHANbHBIX BhIpaKeHU. AnreOpa 1eMOHCTPUPYET
3HaYeHHE MAaTEMAaTUKU KaK SI3bIKa JIJIs1 TOCTPOSHUSI MaTeMaTUYECKUX MOJeleH, ONMCaHus MPOIIECCOB U
ABIIEHUH peajbHOro Mupa. B 3amaun o0yueHus anredpe BXOAAT Takke AalibHEHIIee pa3BUTHE
IITOPUTMHYECKOTO MBIIUICHHSI, HEOOXOJUMOT0, B YACTHOCTH, JUIsl OCBOCHUSI Kypca MH(POPMATUKH, U
OBJIaJICHUE HaBBIKAMU JIEAYKTUBHBIX paccyxaeHuil. [IpeobpazoBanne CUMBOIBHBIX ()OPM BHOCHUT CBOM



CHGL[I/IQ)I/I‘IGCKI/II‘/'I BKJIaZ B pa3BUTHUC B006pa)KeHI/I$I, CIIOCOOHOCTEN K MaTeMaTUICCKOMY TBOPUCCTBY.

Coz[epx(aHI/Ie (I)YHKHHOHaHLHO-Fpa(I)quCKOﬁ JIMHUU HALICJICHO Ha MOJIYUYCHUEC IKOJIbHUKaAMHU 3HaHUM O
(bYHKI_[I/IHX KaK Ba)KHEUIIIe MaTeMaTHYSCKOM MOJIEIH JJIs OIUCAaHUA U UCCIIeI0OBaHHUS pa3Ho O6pa3HLIX
mponeccoB u SIBIICHUI B npupoac u O6IJ.[CCTBC. I/I3yquI/Ie 9TOro Marepuaa CHOCO6CTByeT Pa3BUTHIO Y
06yqafoumxc51 YMCHUA UCTI0JIB30BATH PA3JIMYHBIC BBIPASUTCIIBHBIC CPCACTBA A3bIKA MATCMATUKU —
CJIOBCCHBIC, CHUMBOJIMYCCKHC, rpa(bnquKHe, BHOCHUT BKJIaJd B (I)OpMI/IpOBaHI/IC HpeZ[CTaBHCHI/Iﬁ 0 poJi
MAaTEMAaTUKHU B Pa3BUTUN HUBUJIIN3AlIUA U KYJIBTYPBL.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

CornacHo yueOHOMY IUIaHy B 7 KJlacce U3ydaeTcs yueOHbI Kypce «Anredpa», KOTOPbIii BKIOYAET
CJIEJYIOIIEe OCHOBHBIE pa3/ielibl cofepxkanus: «Uucnaa u BEIYUCICHUS», «AJIreOpandecKre BEIPaKEHU,
«YpaBHEHHUS U HEPABEHCTBAY, « DYHKUMW». YUeOHBIH IJIaH Ha U3ydeHHUE aareOpsl B 7 Kiaccax OTBOJUT 3

y4eOHbIX 4yaca B Henento, 102 yyeOHBIX yaca B TOJ.



COJAEP)KAHUE YYEBHOI'O KYPCA "AJITEBPA"

Yucaa ¥ BLIYUCTIEHUS

PanmonanbHble yncIa.

Jpobu 0ObIKHOBEHHBIE U IECATUYHbIE, IIEPEX0] OT OJHOU (hopmbl 3anucu podelt k Apyroil. [lonsTue
paloHaIbHOIO YKCIIa, 3aIIUCh, CPABHEHUE, YIOPSAIOUYMBAHUE PALMOHATBHBIX Yuced. ApupMeTHIECKHe
JENCTBUS C pallMOHaJIbHBIMU YKciiaMu. Pemienue 3aa4d u3 peaabHOM NPaKTUKU HA YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJbHBIM [TOKA3aTeIeM: ONpeieleHne, IpeoOpa3oBaHne BbIpaKEHH Ha OCHOBE
omnpezeNeHus, 3anuch 0onbuX yucel. [IponeHTsl, 3anuch NPOIIEHTOB B BUJE IpoOU U IpoOH B BUIE
IPOLIEHTOB. Tpy OCHOBHBIE 3a/1a4X Ha IPOLIEHTHI, PELICHHUE 3ajad U3 PealbHON MPAKTUKU.

IIpuMeHeHe NpU3HAKOB AE€IMMOCTH, PA3I0KEHUE HA MHOKUTEIIN HaTypallbHbIX uncell. PeanbHble
3aBUCUMOCTH, B TOM YHCIIE IpsAMasi 1 00paTHas MPONOPLUOHATBHOCTH.

AJsiredOpanyeckue BbIpasKeHMsI

[TepemenHble, YNCIOBOE 3HAUEHUE BBIPAXKEHHS C IEpeMEeHHOM. J{omycTuMBble 3HaUE€HUS TIEPEMEHHBIX.
[IpencraBieHue 3aBUCIMOCTH MEX]Ty BETMYMHAMHU B BUJIe hopMyIibl. Beraucinenus no gopmynam.
[Ipeobpa3oBanre OYKBEHHBIX BHIPDAKEHUHN, TOKIECTBEHHO PAaBHbIE BbIPAXKEHUS, MPaBUiIa npeoOpa3zoBaHus
CYMM U IIPOU3BEICHUH, MMpaBUjIa PaCKPBITUS CKOOOK U MPUBEICHUS MOIOOHBIX CIaraeMbiX.

CBoiicTBa CTENEHU C HATYPaAJIbHBIM IOKa3aTeNeM.

Opnownensl 1 MHOTOWIeHBI. CTeneHs MHOTOWIeHa. C0)KeHHe, BHIYUTaHNEe, YMHO)KEHHE MHOTOUJICHOB.
DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS: KBaJIpaT CyMMBI U KBaJpat pazHocTu. Dopmyra pa3HOCTH KBaJApaTOB.
Pa3noskeHrne MHOTOUJICHOB HA MHOKUTEIIH.

YpaBHenust

VYpaBHeHHe, KOpEHb YPaBHEHUS, [TpaBUiIa IpeoOpa3oBaHUs ypaBHEHUS, PABHOCUIBHOCTb
ypaBHeHUU. JIMHEHOE ypaBHEHUE C OJHOM NIEPEMEHHOM, YHCIIO KOPHEW JIMNHENHOTO YPAaBHEHUS, PELLICHUE
JUHENHBIX ypaBHeHUH. CoCTaBlIeHHE ypaBHEHUH 110 YCIOBUIO 3aa4l. PernieHre TEKCTOBBIX 3a1a4 ¢
MOMOIIBIO ypaBHEeHUH. JIuHelHoe ypaBHEHHE C IByMsI TEpeMEHHBIMU U ero rpaduk. Cuctema AByx
JMHEWHBIX YPaBHEHUH ¢ IByMs IepeMEeHHBIMU. PelieHne cucreM ypaBHEHUI criocoO0M MOICTaHOBKH.
IIpuMepsl perieHus TEKCTOBBIX 3a7a4 ¢ IOMOILBI CUCTEM YPaBHEHUH.

Koopaunatel u rpaduxku. @Pynkuun

Koopannata Touku Ha npsiMoii. YncinoBele NpoMeXyTKU. PaccTosiHre MeXIy ABYMS TOUKaMU
KoopanHaTHOH npsimoit. [IpsmoyronbHas cucrema koopauHat, ocu Ox u Oy. Abciucca U opiuHaTa TOYKH
Ha KOOpAHHATHOHU 1tockocTH. [Tpumeps! rpadukos, 3ananHbix Gopmynamu. UteHrne rpaduKoB peanbHbIX
3aBucumocteil. [lonstue pynkmuu. I'padux Gynkuun. CpoiictBa pyHkuuii. JInneitnas ¢pynkuus, e€ rpadux.

I'padux Gynkuun y= IxI. I'paduueckoe pernieHre IMHEHHBIX YPAaBHEHUI M CUCTEM JIMHEHHBIX YPaBHEHUH.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

OcBoeHnune yueOHOro Kypca «ANredpb» T0KHO 00€CTIeunBaTh TOCTHKEHUE HA YPOBHE OCHOBHOTO OOIIIETO
06p330BaHI/I$[ CICAYIOUX JUIYHOCTHBIX, MCTAIIPEAMCTHBLIX U MMPECAMCETHBIX O6p330BaT€J'IBHI)IX PE3YJIbTAaTOB!:

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE PE3yJIbTATHl OCBOCHHS MIPOTPaMMbI y4€OHOTO Kypca «ANredpa» XapaKTepu3yrTCs:

IIaTproTHyeckoe BOCIMTAHUE:

MPOSIBJICHUEM WHTEpEca K MPOLIIIOMY U HACTOSIIIEMY POCCHICKON MaTEMAaTHKH, [ICHHOCTHBIM OTHOIIICHUEM
K JIOCTHXKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUHUCKON MAaTeMaTUYECKOM IIKOJIbI, K UCITOJIb30BAHUIO 3TUX
JOCTHKEHHH B IPYTUX HayKaxX U NPUKIIATHBIX cepax.

I'pasknaHckoe U TyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00s13aHHOCTEHN TpaklaHuHA U peaIi3allii €ro Mpas, MPeICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, ABICHUH, POLIETYP IPakAaHCKOTO
obmecTBa (BBIOOPHI, OMIPOCHI U TIP.); TOTOBHOCTHIO K 00CYXICHHUIO dTHYECKUX MPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM IMPUMEHEHHEM JOCTHKEHHUHM HayKH, OCO3HAHUEM BaKHOCTH MOpPalib- HO-dTHUECKUX
MPUHIIUIIOB B ACSTEILHOCTU YUYEHOTO.

TpynoBoe BocniuTaHuE:

YCTaHOBKOM Ha aKTUBHOE yYacCTHUE B PEUICHUH MPAKTUUYECKHUX 3a]a4 MaTeMaTHUYEeCKON HampaBJIeHHOCTH,
OCO3HAHHEM BaXHOCTH MaTeMaTHYECKOT0 00pa30BaHMs Ha MPOTSHKEHUH BCEU KU3HU JJISl yCIIEITHON
npodeccuoHaNbHOM NeATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUM;

OCO3HAaHHBIM BBIOOPOM U TOCTPOCHUEM UHAMBHUIYAIbHON TPAEKTOPUU 00pa30BaHUsl U KU3HEHHBIX TJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4YeCKoe BOCIIUTAHME:

CIIOCOOHOCTHIO K AMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIPUATHIO MaTeMaTHYECKIX 00BEKTOB, 3a/1a4,
pEelIeHUH, pacCyKICHHUI; YMEHUIO BUJETh MaTEeMaTHYECKIE 3aKOHOMEPHOCTH B MICKYCCTBE.

LleHHOCTH HAYYHOTO MO3HAHUS:

OpHUEHTAIINEH B NEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKa, MPUPOIBI U 00IIEeCTBa, TOHUMaHUEM MaTeMaTUYECKOM HayKu Kak
cepbl 4enoBeUYeCKO! AeSITETbHOCTH, ITANOB €€ PA3BUTHUS U 3HAYUMOCTH JJIs1 Pa3BUTHUS [IUBUIIU3AIINH;

OBJIAJICHUEM SI3BIKOM MAaTEMaTHUKU U MAaTEeMaTUYECKOU KyJIbTYPOU KaK CPEACTBOM MO3HAHUS MHPA;

OBJIaJICHUEM MPOCTEUIITUIMH HaBBIKAMH HCCIIEIOBATEICKON AESITETbHOCTH.

du3znyeckoe BOCNUTaAHUE, (POPMUPOBAHNE KYJIbTYPbI 310POBbS M SMOIUOHAJBHOTO0 0J1IArONOJIY M

TOTOBHOCTBIO MPUMEHITh MaTEMAaTUYECKHUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbsI, BEICHHS 3JOPOBOTO
o0pa3a )X13HH (310pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATUH U OTABIXA, PETYIsApHas pu3ndecKas
aAKTUBHOCTb);

c(hOpMHUPOBAHHOCTHIO HaBbIKa pe(hICKCHU, MPU3HAHUEM CBOETO MpaBa Ha OMMOKY U TaKOTO ke MpaBa
JIPYroro 4eyioBeKa.

JK0JI0THYeCKOe BOCIIUTAHME:

OpHEHTAIINEH Ha TPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUM [Tl PEIICHHUS 33/1a4 B 00JIACTH COXPAaHHOCTH
OKPY’KaIoIIeH cpe/ibl, MJIaHUPOBAHUS MTOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUMN ISl OKpYKarolen
cpebl;

OCO3HAHMEM TJI00ATFHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIIEM H ITyTel UX PELICHuUS.

JInuHOCTHBIE pe3y/bTaThl, 00ecTeYUBAIOIINE AJANTANUIO 00YYAKIIErocsl K M3MEeHA UM
YCJOBHAIM COUMATBHOM M MPUPOJAHOM Cpeabl:

— TOTOBHOCTBIO K HeﬁCTBHHM B YCIIOBHAX HeOHpeI[eJ'IéHHOCTI/I, IMOBBIIICHUIO YPOBHA cBOEH



KOMIICTCHTHOCTU YCPE3 MPAKTUUCCKYIO ACATCIBHOCTD, B TOM YHUCJIC YMCHUC YUUTBHCA Y APYTUX J'IIO,I[CI\/'I,
HpI/IO6peTaTL B COBMECTHOH JIeSITETLHOCTH HOBBIS 3HAHUA, HABBIKH 1 KOMIICTCHIIUA U3 OIIbITA APYTHUX;

— H606XOI[I/IMOCTBIO B (l)OpMI/IpOBaHI/II/I HOBBIX 3HaHPII>i, B TOM 4YHUCJIC (pOpMy.]'II/IpOBaTB nacu, mOHATHA,
TUIIOTE3bI 00 00BEKTAX U SABJICHUSAX, B TOM YUCJIC paHCC HC U3BCCTHLIX, OCO3HABATH I[G(I)I/II_II/ITBI
COOCTBEHHBIX 3HAHHUM M KOMHCTCHTHOCTCﬁ, IJIaHUPOBATb CBOE Pa3BUTHC;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCTIPUHUMATEH CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOUINI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIIEHUs U ASUCTBUS, (HOpMyTUpOBaTH
U OLEHUBATh PUCKU U MOCIIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpenmeTHble pe3yIbTaThl OCBOSHUS IPOrpaMMBbl yueOHOT0 Kypca « Airedpa» XapakTepusyroTcs

OBJIAJICHUEM YHUBEPCATIbHbIMU RO3HA6AME/IbHbBIMU ()edcmeu}mu, YHUBEPCAIbHBIMU KOMMYHUKAMUBGHbBIMU

OelicmeusAMU U YHUBEPCANbHLIMU PEYIAMUSGHBIMU OeLiCNEUAMU.

1) Vuusepcanvuvie noznasamensnuie oeticmaus obecneyusarom gopmuposanue 6a308biX KOCHUMUBHBIX

npoyeccoes o6yqai0u;uxc;z (OCGO@HM@ Memooo8 NO3HAHUS OKpYyatcarnomweco mupa, npumeHerue 102u4eCcKux,

uccuedosamenbCKux onepayuil, ymenull pabomams ¢ ungopmayueii).

Ba3oBble Jjornueckue neiicTBUA:

— BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHYECKIUX OOBEKTOB, MTOHITHH,
OTHOIIECHUN MEXY HOHATHAMHE; (HOPMYITUPOBATH ONPEIEICHUS TOHATHIA; yCTaHABINBAThH
CYUIECTBEHHBIN MPU3HAK KITaCCU(PUKAIINH, OCHOBAHUS JJIs1 0000IEHHS U CPAaBHEHHS, KPUTEPHU
IIPOBOAMMOIO aHAJIN3A;

— BOCIPUHUMATh, OPMYJIUPOBATH U NPe0OPa30BIBATH CYKJIEHUS: YTBEPAUTEIbHBIE U

OTpULATCIIBHBIC, CINHUYHBIC, YACTHBIC U 06IlII/Ie; YCJIOBHBIC,

— BBIABJIATh MATCMATHYCCKUC 3AKOHOMCPHOCTH, B3aUMOCBA3U U ITPOTHUBOPECUN B (1)aKTaX, JaHHBIX,
Ha6J'II021€HI/I${X N YTBCPXKACHHUAX, MPEATIAraTb KpUTCPUHN JIS1 BBIABIICHUA SaKOHOMepHOCTeﬁ u

MIPOTUBOPEUUI;

— JACJIaTb BBIBOJbLI C UCIIOJIb30OBAHUCM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U HHAYKTUBHBIX

YMO3aKIIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

— Ppa30upaTh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHHUH (IIpsIMbIE U OT IPOTUBHOTO), IPOBOJAUTH
CaMOCTOSITENIbHO HECIIOKHBIE TOKa3aTeIbCTBA MaTeMaTHUECKHX ()aKTOB, BBICTpanBaTh ApryMEHTAIHIO,

MIPUBOJIUTH PUMEPHI U KOHTPIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

— BbIOMpaTh crioco0 peleHus yueOHol 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELLEHUS,
BbIOMpPATh HaHOOJIEE MOIXOAAIMMI ¢ YYETOM CaMOCTOSITENBHO BBIIACICHHBIX KPUTEPUEB).

Ba3oBble ncciie1oBaTe/ILCKHeE JeiiCTBUA:

— HCIOJIB30BaTh BOMPOCH! KaK UCCIIeI0BATENbCKII HHCTPYMEHT MO3HAHUS;, (POPMYIMPOBATH BOIIPOCHI,
(ukcupymoue npoTUBOpedre, MpodieMy, CaMOCTOATEIHLHO YCTaHABIMBATh UICKOMOE U IaHHOE,
(hopMUpOBaTh TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHHUE;

— TPOBOIMTH IO CAMOCTOSATEIBLHO COCTABIICHHOMY IUIAHY HECIIOKHBIM SKCIIEPUMEHT, HEOOJIbIIIOE
UCCJICIOBAHKE M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCUMOCTEH 00bEKTOB
MEXIy COOOI;

— CaMOCTOSITENIbHO (GOpMYITHUPOBAaTh 0000IIEHHUS U BHIBOABI IO Pe3yJIbTaTaM MPOBEAEHHOTO



HaOJIIOICHNS, UCCIICIOBAHUSI, OIICHUBATH JOCTOBEPHOCTD MOJTYYEHHBIX PE3yIbTaTOB, BHIBOJIOB H
000011IeHHI;

— IMPOTrHO3HUPOBATH BO3MOKHOC PAa3BUTHUC IMPOLECCA, a TAKIKC BbIABUT'ATh ITPCATIOIIOKCHHUA O €TI0
Pa3BUTHHU B HOBBIX YCJIOBUX.

PatGora ¢ undopmaunmeii:

— BBISBJIATH HEIOCTATOYHOCTH U U30BITOYHOCTH MH(POPMAIUH, TAHHBIX, HEOOXOAUMBIX IS PEIICHUs
3a1a4H;

— BBIOMpATh, AaHAIM3UPOBATH, CUCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH MH(OPMAIIHIO pa3IMYHBIX
BUJIOB U (JOPM IMIPEICTABICHHUS;

— BBIOMpaTh hopMy npencTaBieHUs] UH(OPMAIMH U WIUTIOCTPUPOBATH PEeIIaeMble 3a7a4l CXeMaMH,
JrarpaMMaMH, HHOU TpaduKoi 1 UX KOMOMHAIUSIMH;

— OLEHHMBATh HAIEKHOCTh HH(POPMAIIUU IO KPUTEPHSIM, TPEATIOKEHHBIM YUUTEIIEM HITU

c(hOpMYJIUPOBAHHBIM CAMOCTOSITEITHLHO.

2) VHhueepcanvnvlie KommyHukamueHwle oelicmeus 0becneuusarom cqhopmupo8anHOCms COYUATbHbIX
HABLIKOB 00YUAIOUJUXCHL.
OO0menne:

— BOCIIPpUHUMATh U Q)OpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBHUU C YCIIOBUAMU U LECTIAMU OGH.[CHI/ISI;
SICHO, TOYHO, T'PAaMOTHO BBIPAXKATh CBOIO TOYKY 3PCHUS B YCTHBIX U MMCbMECHHBIX TCKCTAX, 1aBaTh

MOACHCHMUS 110 X0y PCIICHHA 3aJa4i, KOMMCHTUPOBATH HOqueHHBIfI PE3YIbTAT,

— B X0JI€ 00CY»€HHUsI 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMON TEMbI, IPOOJIEMBI, pelIaeMoii
3aJ1a4M, BHICKA3bIBAaTh UJI€U, HAIIEJIEHHBIE HA TIOUCK PEIICHHUS; COMOCTABIISATh CBOU CYKICHHUS C
CYKICHUSIMH JIpYTHX YUYaCTHUKOB JAMAJIOra, OOHApy>KUBATh pa3IMuue U CXOJICTBO MO3ULINI; B
KOPPEKTHOH Gopme (HopMyITHUpOBATh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

— MPEICTABIATH PE3YJIbTAThl PEIICHUS 3a]]a4H, SKCIICPUMEHTA, UCCIISIOBAHUS, TTPOCKTA;
CaMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYTUICHUS ¢ YIETOM 3a/1a4 MIPE3CHTAUMA U 0OCOOCHHOCTEN
ayJIUTOPHH.

CoTpyannuecTBo:

— IOHMWMAThb U UCIIOJIB30BAaTh NPECUMYIICCTBA KOMaH)IHOﬁ n I/IHI{I/IBI/IHY&]’IBHOﬁ pa6OTI)I IIpu pCUHICHUA
yqe6HI)IX MaAaTEeMaTUYCCKUX 3aJa4,

— MNPUHHUMATH LeJIb COBMECTHOMN JESITeIbHOCTH, TUIAaHUPOBATh OPraHU3aI[MI0 COBMECTHOM padoThI,
pacrpenensaTh BUAbI paboT, JOrOBapUBaATHCS, 00CY)AaTh MPOIECC U PE3yJIbTaT padoThl; 00001IaTh
MHEHHS HECKOJIbKUX JTFOJICH;

— ydYacTBOBATh B IPYIIOBEIX opMax paboThI (00CYX)aeHUSI, 0OMEH MHEHHSIMH, MO3TOBBIC IITYPMBI 1
ap.);
— BBINIOJTHATH CBOIO YacTh PabOTHI U KOOPIMHUPOBATH CBOM JACUCTBUS C APYTUMH WICHAMH KOMaHIbI,

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUN MPOAYKT [0 KPUTEPHSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJCHCTBUSL.

3) Vuueepcanvhvie pezyisamusHble Oelicmsusi 00ecneuusaom Gopmuposanue CMoviCi08blX YCMAHOBOK U
JHCUSHEHHBIX HABBIKOG TUYHOCTIUL.

Camoopranuzanusi:



CaMOCTOSITEJIbHO COCTABIISATh IUIAH, aJITOPUTM PELleHHs 3a]1aui (MM €ro 4acTh), BBIOUPATh CI1oco0
peleHus ¢ y4€TOM UMEIOIIMXCSl pECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIIeHU ¢ y4éTOM HOBOW HHpOpPMALIUH.

CaMOKOHTPOJIb:

— BJIAACTH CIOCOO0aMM CaMOIIPOBEPKH, CAMOKOHTPOJIA MPOLECCa U PE3yJIbTaTa pCIICHUA

MaTeMaTUYEeCKOM 3a1adu;

— MPEABUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PEILICHNH 3a/1a4¥, BHOCUTh KOPPEKTUBHI B

JCATCIIBHOCTh HA OCHOBE HOBBIX O6CTOHTGHBCTB, HaﬁjleHHBIX OIHI/I60K, BBISIBJICHHBIX pr,)lHOCT@fI;

— OILICHMBATh COOTBETCTBUE PE3yJIbTaTa JeATEIbHOCTH TOCTABICHHOM LIEJU U YCIOBUSAM, OOBSICHATH
MIPUYMHBI JOCTHKEHUS WM HEJAOCTYXKEHUS LEIH, HaXOAUTh OMIMOKY, 1aBaTh OLICHKY IPHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yaeOHOTO Kypca « Anredpa» 7 Kiacc TOHKHO 00eCednBaTh TOCTHKEHUE CIICAYIOIINX
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3yIbTATOB:

Yucaa ¥ BBIYUCIEHUS

HaxoauTp 3Hau€HMs YUCIOBBIX BEIPAKEHUH; MPUMEHATH pa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI BHIYHCIICHUS
3HAYEHUH IPOOHBIX BBIPAKEHUH, CO/IepKaUX OOBIKHOBEHHBIE U JECATUYHBIE IpoOu.

[lepexoauTtb 0T 0 HON (POPMBI 3ATIMCH YHCEI K APYroi (peoOpa3oBhIBaTh AECATUUHYIO TPOOh B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCITHYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHHBATH M YIOPSIOUYMBATH PAIIHOHAIEHBIC YHCIIA.

OxpyrisTh yucna.

BEINONHATE TPUKUAKY U OLEHKY Pe3yiIbTaTa BHIYUCICHNHN, OIICHKY 3HAUEHUI YUCIIOBBIX BBIPAKCHUH.

BBINONHATE AEHCTBUS CO CTENCHSIMHU C HATYypPAJIbHBIMU TIOKA3aTEISIMH.

[TpuMeHsTh MPU3HAKH JEIIMMOCTH, PA3JIOKEHUE Ha MHOKHUTEIN HATYPaJIbHBIX YHCEL.

Pemrate mpakTHKO-OpUEHTHPOBAHHBIC 33/1a49H, CB3aHHBIC C OTHOIIICHUEM BEJIHMYHH,
MPOTIOPIMOHATFHOCTHIO BEJTUYMH, MPOLIEHTAMHU; HHTEPIIPETHPOBATh PE3yJIbTATHI PEIICHUS 3a/1a4 ¢ YUYETOM

OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBaAMH pacCMaTpuBaeMbIX OOBEKTOB.

AuredpanyecKue BbIpasKeHUs

Hcnonb3oBath anredpandeckyro TEpPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B IPOLIECCE OCBOEHUS
y4eOHOro MarepHana.

HaxonuTe 3HaueHMs1 OyKBEHHBIX BBIPKEHUH MTPH 33JaHHBIX 3HAYCHUSIX MTEPEMEHHBIX.

BrImonHATE ipeo0pa3oBaHus EI0Tr0 BIPAKEHHSI B MHOTOUWIEH MPUBEICHUEM MTOTOOHBIX CIIAraeMbIX,
PaCKpBITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJTHOWICHA HA MHOTOWIEH U MHOTOWIEHa HA MHOTOYICH, IPUMEHSTH (hOPMYJIBI
KBaJ[paTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcyniecTBIISITh Pa3IoKEHHE MHOTOWICHOB HA MHOXKHTEIN C IIOMOIIBIO BEIHECEHUS 32 CKOOKH 001IIeTo
MHOXHTEJISI, TPYIIUPOBKH CJIaraeMbIX, IPUMEHEHUS (POPMYJI COKPAIIEHHOTO YMHOKEHHSI.

[TpumeHsTH MPeoOpa3oBaHKss MHOTOWICHOB ISl PEIICHUS Pa3IMUHBIX 3a/1a4 U3 MATEMaTHKH, CMEKHBIX
NPEIMETOB, U3 PEATTbHOMN MPAKTHKH.

Hcnonp30BaTh CBOMCTBA CTENICHEH C HATYPAJIbHBIMU ITOKA3aTEISIMU JIJIsl TPEOOpA30BAHUS BHIPAKCHUH.

YpaBHeHMsI 1 HEPABEHCTBA



Pemiate nuHeiHbIe ypaBHEHHs ¢ OJJTHON TIEPEMEHHOM, IPUMEHsIsl TpaBHiIa Mepexo/ia OT UCXOJHOTO
YpaBHEHMSI K paBHOCHIIBHOMY eMy. [IpoBepsTh, sIBJISETCS JIM YUCIIO KOPHEM YPaBHEHHUSI.

[TpumMensTh rpaduyeckre MeToAbl P PeIICHUH JTUHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonGupath mpuMepsl Map YUCe, ABISIOIIMXCS pelIeHUEeM JIMHEHHOI0 YPaBHEHUS C IByMsI IEPEMEHHBIMHU.

CTtpouTth B KOOPAWHATHOH MJIOCKOCTH TpadyK JIMHEHHOTO ypaBHEHUs € ABYMS [IEPEMEHHBIMU; MOJIb3YsICh
rpauKOM, IPUBOUTH IPUMEPHI PELICHUS] YPaBHEHHUSI.

Pemate cuctemsl AByX JMHEHHBIX YpaBHEHHH C IBYMs IEPEMEHHBIMU, B TOM YHCJIE IPpaduIeCcKH.

CocTaBiATh 1 pelaTh JIMHEHHOE ypaBHEHNE WM CUCTEMY JIMHEWHBIX YPaBHEHUH IO YCIOBHUIO 3a/1a4H,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M IOJYYEHHBIN pe3yibTar.

Koopaunatel u rpaguxku. @PyHkuun

N3006pakaTh Ha KOOPIAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIHME 3aJaHHBIM KOOPAMHATAM, JIY4H,
OTPE3KHU, UHTEPBAJIbI; 3a MUCHIBATH YHCIIOBBIE IPOMEKYTKH Ha ajareOpandecKkoM s3bIKe.

OTmeuaTh B KOOPAWHATHOM MJIOCKOCTH TOYKH I10 33/IaHHBIM KO OpAMHATaM; CTPOUTH IrpauKu JIMHEHHBIX
¢ynkuuit. Crpouts rpadux pynkmun y= I xI.

OnwuceIBaTh ¢ MOMOIIBIO PYHKIUI U3BECTHBIE 3aBUCUMOCTH MEX/Ty BETMUNHAMU: CKOPOCTb, BpeMS,
paccTosiHUe; IIeHa, KOJIMYECTBO, CTOMMOCTD; TPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM padoThI.

HaxoauTs 3HaueHne GyHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

[NonumaTs rpadudecknii coco0 MpeACTaBICHUS U aHAIN3a HHPOPMALIMU; U3BJIEKATh U HHTEPIIPETUPOBAThH
UHPOPMALINIO U3 TPAPHUKOB PEATHHBIX MPOIIECCOB U 3aBUCUMOCTEH.



TEMATHUYECKOE IINTAHUPOBAHHUE

Ne HaunmenoBanue pa3genos | Koanuecrso yacos Jarta Buasl gesiTeJbHOCTH Buapl, JuexTponnble (1HdpoBbIe) 06pa3oBaTeIbLHbIE
0/ | ¥ TeM OpPOrpaMMbl H3ydeHHst hopmbI pecypcst
BCEro | KOHTPOJIbHBIE | MpaKTHYeCKHe KOHTPOJISI
padoThI padoThl

Pazneun 1. Unciaa u Bpruuciaenusi. Panmonanbuble yncia.

1.1. | TloHsTHE pannoOHATIHLHOTO 1 0 0 CucreMaTH3HpoOBaTh M 000TaIaTh 3HAHHS 00 OOBIKHOBEHHBIX U ICCATUIHBIX YcTHbIi https://www.youtube.com/playlist?
qucna pobsx; ompoc; list=PLK 1w5aaF5QpLRAZ790Uo0JTUb52qkJF50M

1.2. | Apudmernueckue 4 1 0 IpuMensaTh pa3zHOOOpa3Hble CIIOCOOBI ¥ NPUEMBI BEIYUCIIEHHS 3HAUEHHUI KourpomnsHas | https://www.youtube.com/playlist?

JIeHCTBHS C JIPOOHBIX BBIPKEHUM, COlepKalnX OOBIKHOBEHHBIE U JIECATUYHbIE JPOOU: pabora; list=PLK 1w5aaF5QpLRAZ790U0JTUb52qkJF50M
PALMOHATBEHBIMU YUCIIAMH. 3aMEHSITh IPU HEOOXOAMMOCTH JIECATUYHYIO APOOb OOBIKHOBEHHOI! U

0OBIKHOBEHHYIO JI€CATUYHOM, IPUBOJUTH BbIpaXKEHUE K popme, Hanbosiee

yJIOOHOI JUlst BEIYUCIIEHUH, IPe0OPa3OBbIBATH APOOHBIE BBIPAKEHHS Ha

YMHOXEHHE U JeJICHHE JICCATHYHBIX IPOOeH K JEHCTBUSIM C LIEJIBIMU YUCIIAMU;

1.3. | CpaBuenue, 4 0 0 CpaBHHUBATh U YHOPSI0YMBATh IpOOHU, TPeoOpa3oBbIBast IPU HEOOXOAUMOCTH | YCTHBIH https://www.youtube.com/playlist?
YIOpPSIIOYMBaHUE JIECITUYHBIC IPOOU B OOBIKHOBEHHBIE, OOBIKHOBEHHBIC B ICCATUYHbIC, B ompoc; list=PLK1w5aaF5QpLRAZ790U0JTUb52qkJF50M
PALMOHAIBHEIX YHCEL. JaCTHOCTH B OECKOHEUHYIO JIECATHYHYIO IPOOb;

1.4. | Crenens ¢ HaTYpaJIbHBIM 2 0 0 TIpuBOANTH YHMCIIOBBIC H OYKBEHHBIC IPHMEPBI CTEIICHH C HATYPaIbHBIM YcrHbrit https://www.youtube.com/playlist?

MOKA3aTelICM. MoKasaTesieM, OObSCHSS 3HAUCHHsI OCHOBAHMSI CTCIICHHU U TT0Ka3aTelsl CTENeHH, | ompoc; list=PLK 1w5aaF5QpLRAZ790U0JTUb52qkJF50M
HAXOJIMTh 3HAUCHHUS CTEeNeHEel Buaa an (a — J1r1000e paMoHaIbHOE YHCIIO0, N
— HaTYpaJIbHOE YHCIIO);

1.5. | PeuieHne OCHOBHBIX 33/1au | 4 0 0 PemraTh 3aja4n Ha 4aCTH, IPOLCHTHI, IPOIIOPLIUH, HA HAXOXKICHHUE IPOOH YcrHbiit https://www.youtube.com/playlist?

Ha IpoOH, MPOLEHTHI 13 (IIpoLIeHTAa) OT BEJIMYMHBI ¥ BEJIMYUHBI 110 ¢€ IpoOu (IIPOLEHTY), APOOH orpoc; list=PLK1w5aaF5QpLRAZ790U0JTUb52qkJF50M
peaIbHON MPAaKTHKH. (IIporeHTa), KOTOPBIH COCTABIISIeT OHA BEIMYNHA OT JPYTOii;

1.6. [ IlpusHaku nenumoctwu, 4 0 0 TIpUMEHATh MPU3HAKK JIETMMOCTH, PA3JIOKEHNS HA MHOKUTENM HATypPAIbHBIX | YCTHBIH https://www.youtube.com/playlist?

Ppa3ioKeHus Ha YHCET; o1poc; list=PLK 1w5aaF5QpLRAZ790Uo0JTUb52qkJF50M
MHOKHUTEIHN HATYypPaJIbHBIX
quCcel.
1.7. | PeanbHble 3aBUCUMOCTH. 1 0 0 Pacnio3zHaBath 1 00BSICHATD, ONUPASCH HA ONPEIEICHUS, IPSIMO VYernblit https://www.youtube.com/playlist?
[IPONOPLMOHANBHbIE U 0OPaTHO NPOIOPLIUOHAIIBHBIE 3aBUCUMOCTH MEXIY orpoc; list=PLK1w5aaF5QpLRAZ790U0JTUb52qkJF50M
BEJIIMYMHAMU; IPUBOJUTH IIPUMEPBI OTUX 3aBUCUMOCTEHN 13 pe€aiabHOro MUpa,
U3 JPYTruX y4eOHBIX MIPEIMETOB;
1.8. [ Ilpsimast u oOpaTHas 5 1 0 Pacnio3HaBath ¥ OOBSICHATH, ONUPASCH HA ONMpPEIEICHHS, TPSIMO KontponbHas | https://www.youtube.com/playlist?
MIPONOPLIHOHATBHOCTH MIPONIOPIIMOHABHEIE U 0OPaTHO NPOIOPIUOHAIBHBIC 3aBUCUMOCTH MEXIY pabora; list=PLK1w5aaF5QpLRAZ790U0JTUb52qkJF50M
BEIMYMHAMU; IPUBOIUTH IPHMEPHI 3THX 3aBHCUMOCTEN U3 PealbHOTO MHpa,
U3 IpYTruX y4eOHBIX IPEIMETOB;
Pemath NpaKTHKO-OPUEHTHPOBAHHBIC 3a1aUH Ha JIPOOH, IPOLICHTSL, IIPAMYIO U
00paTHYIO IIPOIOPIHOHAIBHOCTH, TIPOIOPIHIL;

Hroro no paszgeny 25

Paznen 2. Anredpanyeckne BbIpaskeHHs.

2.1. | ByxkBeHHBIEC BBIpaKEHHS. 1 0 0 OBnazeTh aredpanvecKkoii TepPMUHOIOTHEH 1 CUMBOJIMKON, IPUMEHSTH €€ B YcTHbIi https://www.youtube.com/playlist?

MPOLIECCE OCBOCHUS Y4eOHOTO MaTepHana; ompoc; list=PLK1w5aaF5QpLRAZ790U0JTUb52qkJF50M




2.2. | Iepemennsie. 1 OguazieTs aredpanvecKkoil TepMUHOIOTHEH ¥ CUMBOJIMKON, IPUMEHSTH €€ B YcrHbrit https://www.youtube.com/playlist?
nporecce 0OCBOCHHS y4eOHOro MaTepHaa; or1poc; list=PLK 1w5aaF5QpLRAZ790U0JTUb52qkJF50M
2.3. | domycTHUMBbIC 3HAYCHUS 1 OBnajieTh aaredpanyecKoil TEPMUHOIOTUEH U CHMBOJIUKOM, IPUMEHSATH €€ B YcrHbiit https://www.youtube.com/playlist?
MePEMEHHBIX. IPOLIECCE OCBOCHUSI Y4eOHOro MaTepHaa; orpoc; list=PLK 1w5aaF5QpLRAZ790U0JTUb52qkJF50M
2.4. | ®opmyibr. 2 Haxoauth 3HaueHns1 OYKBEHHBIX BBIPAXKEHHI TPH 3a/IaHHBIX 3HAYCHUSIX OYKB; | VCTHBIH https://www.youtube.com/playlist?
BBIMOJIHATH BBIYHUCIICHUS 110 (hOPMyIam; orpoc; list=PLK 1w5aaF5QpLRAZ790Uo0JTUb52qkJF50M
2.5. | IIpeoGpaszoBanue 4 Haxonuth 3Ha4ueHUs] OyKBEHHBIX BBIPQ)XCHUI NP 33/IaHHBIX 3HAYCHUAX OYKB; | YCTHBIM https://www.youtube.com/playlist?
OYKBEHHBIX BBIPAXKCHHUIA, BBITOJHATE BBIYHCICHHUS 110 pOpMyIan; orpoc; list=PLK 1w5aaF5QpLRAZ790U0JTUb52qkJF50M
PACKpBITHE CKOOOK U
HPHBEICHHE OJ00HBIX
ClIaracMelX.
2.6. | CaoiicTBa cTENEHH C 5 Haxonuth 3Ha4eHNs] OyKBEHHBIX BBIPQ)KCHHUM MPH 33/IaHHBIX 3Ha4eHusIX OykB; | KoHrtpompHas | https:/www.youtube.com/playlist?
HaTypaJIbHbIM BBITIOJIHATD BBIYMCIICHHS 110 (hopMyJIam; pabora; list=PLK1w5aaF5QpLRAZ790U0JTUb52qkJF50M
MIOKa3aTeNleM.
2.7. | MHorouseHs. 1 BeInonHATh npeoOpa3oBaHus 1LIEI0r0 BBIPAKEHHS B MHOTOWICH IPUBEJCHHEM | Y CTHBIN https://www.youtube.com/playlist?
MOJOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK; orpoc; list=PLK 1w5aaF5QpLRAZ790U0JTUb52qkJF50M
2.8. | CnoxeHue, BbIYUTAHHE, 4 BBINOIHATH IPe0Opa30BaHUs 1IEJIOT0 BBIPAYKEHHSI B MHOTOYJICH NPUBE/ICHHEM | YCTHBIH https://www.youtube.com/playlist?
YMHOKEHHE MHOTOYJICHOB. MOOOHBIX CIIaraéMbIX, PACKPBITHEM CKOOOK; orpoc; list=PLK 1w5aaF5QpLRAZ790U0JTUb52qkJF50M
2.9. | ®opmyinsl cokpaménnoro | 4 BBINONHATE YMHOKEHHE OJHOWICHA HA MHOTOYJICH U MHOTOYJICHA Ha KontponbHas | https:// www.youtube.com/playlist?
YMHOKCHHUSL. MHOTOUICH, IPUMEHATH (HOPMYJIbI KBaJpaTa CyMMbI H KBaJipaTa pa3HOCTH; pabora; list=PLK 1w5aaF5QpLRAZ790U0JTUb52qkJF50M
2.10. | Pa3noxeHne MHOrOWICHOB | 4 OcCyIIecTBIATh Pa3IOKeHHE MHOTOWICHOB HAa MHOXKHTEINH ITyTéM BbiHeceHuss | KonrponbHas | https:/www.youtube.com/playlist?
Ha MHOXKUTEJH 3a CKOOKHM OOIIEro MHOXKHUTEIS, IPUMEHEHHsT POPMYIIbI Pa3HOCTH KBaJpaToB, | paboTa; list=PLK1w5aaF5QpLRAZ790U0JTUb52qkJF50M
(hopMyIT COKPAIIEHHOTO YMHOXKEHHUS;
ITprMeHsITs Npeodpa3oBaHie MHOTOWICHOB JUIS PELICHHS PA3IIMYHbIX 33124 U3
MAaTeMaTHKH, CMEKXHBIX IPEAMETOB, U3 PealbHON PAKTHKH;
HNtoro no paszeny 27
Pa3zen 3.YpaBHeHUs M HepaBeHCTBA.
3.1. | YpaBuenue, mpaBuna 2 Pemrath JIMHEHOE YpaBHEHHE C OTHOM IEPEMEHHOM, PUMEHSSI IPaBHIIa YcrHbi https://www.youtube.com/playlist?
npeobpasoBaHus nepexo/ia OT HCXOHOTO YPaBHEHHUS K paBHOCWIIBHOMY eMy (oliee mpocToro or1poc; list=PLK1w5aaF5QpLRAZ790U0JTUb52qkJF50M
YpaBHEHHS, BHJIA;
PaBHOCHIIBHOCTB
YpaBHECHUIHA.
3.2. | Jluneitnoe ypaBHeHue ¢ 6 Pemiate nuHeHOE ypaBHEHHE C OJJHOW NIEPEMEHHOIL, IPUMEHSIS IPaBUIIa KontponbHas | https:// www.youtube.com/playlist?
OJIHOI1 IepeMeHHOH, nepexo/ia OT UCXOAHOTO YPaBHEHHSI K PABHOCHIIBHOMY eMy Oosiee pocToro pabora; list=PLK 1w5aaF5QpLRAZ790U0JTUb52qkJF50M
pemenne JIMHEHHBIX BU/A,
ypaBHEHMI. IIpoBepsTs, ABIAETCS M KOHKPETHOE YMCIIO KOPHEM YPaBHEHHUS;
3.3. | Pemenue 3ana4 ¢ 2 IIpoBepsITh, SIBIACTCS JI KOHKPETHOE YHCIIO KOPHEM YPaBHEHHUS YcrHbiit https://www.youtube.com/playlist?
MIOMOIIBIO yPaBHEHHUIA. o11poc; list=PLK 1w5aaF5QpLRAZ790U0JTUb52qkJF50M
3.4. | JIuneiinoe ypaBHeHHeE ¢ 2 TMoxOupats npUMeEphI ITap YKCEI, IBIAIOMMXCS PEIIEHHEM JINHEHHOTO VYernbrit https://www.youtube.com/playlist?
JIBYMSI IEPEMEHHBIMH 1 YPaBHEHHS C IBYMs IEPEMECHHbBIMH; orpoc; list=PLK1w5aaF5QpLRAZ790U0JTUb52qkJF50M

ero rpaduk.




3.5. | Cucrema aByX JIMHEHHBIX | 2 0 CTpouTh B KOOPANHATHOM INIOCKOCTH rpaMK JIMHEHHOTO ypaBHEHHUS ¢ AByMsi | Y CTHBIN https://www.youtube.com/playlist?
ypaBHEHHUIT ¢ ABYyMS HEePEMEHHBIMU; MOJIb3YSICh IPA(YHKOM, IPUBOAUTD NIPUMEPHI PEIICHUS orpoc; list=PLK1w5aaF5QpLRAZ790U0JTUb52qkJF50M
IIePEMCHHBIMH. ypaBHEHHS;
HaxoauTsb pemieHne CUcTeMbl AByX JTMHEHHBIX YPaBHEHUH € BYMs.
[IEPEMEHHBIMI;
3.6. | Pemenue cucrem 6 1 CoCTaBIIsTh U pellaTh ypaBHEHNUE UM CHCTEMY YPaBHEHHH 110 YCIOBUIO KontponbHas | https://www.youtube.com/playlist?
YpaBHEHHH cr1ocoOomM 3aJ[a4M, UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJlaui pabora; list=PLK1w5aaF5QpLRAZ790U0JTUb52qkJF50M
HOJICTAHOBKH H CIIOCOO0M HOJyYeHHBIH pe3yIIbTar;
CIIOJKCHUST
HWroro no pasneny: 20
Pasnen 4. Koopaunarsl u rpadpuxu. @yHkuum.
4.1. | KoopauHara TOYKH Ha 1 0 V300paxaTh Ha KOOPJAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOLINE 3a/JTaHHBIM | YCTHBIH https://www.youtube.com/playlist?
TIPSMOIA. KOOpJIMHATaM, JTy4H OTPE3KH, MHTEPBAJIbI; 3alIMCHIBATh HX Ha alreOpandeckoM | ompoc; list=PLK1w5aaF5QpLRAZ790U0JTUb52qkJF50M
SI3BIKE;
4.2. | Yucnosble mpOMEKYTKH. 1 0 N300paxxaTh Ha KOOPIUHATHOW NMPSIMOW TOUKH, COOTBETCTBYIOLINE 3aJaHHBIM | Y CTHBIN https://www.youtube.com/playlist?
KOOPJHMHATAM, JIy4d OTPE3KH, HHTEPBaJIbl; 3alIUChIBATh UX HA aJlreOpaudeckoM | Ompoc; list=PLK1w5aaF5QpLRAZ790U0JTUb52qkJF50M
SA3BIKE;
4.3. | Paccrosiuue Mexnay AByms | 2 0 V300paxaTh Ha KOOPJMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOLINE 3aJaHHBIM | YCTHBIH https://www.youtube.com/playlist?
TOYKaMU KOOPJMHATHON KOOpJIMHATaM, JTy4H OTPE3KH, HHTEPBAaJIbI; 3alIMCHIBATh X Ha alreOpandeckoM | ompoc; list=PLK1w5aaF5QpLRAZ790U0JTUb52qkJF50M
TIPSIMOIA. SI3BIKE;
4.4. | Ipsmoyronpuas cucrema | 2 0 OTMeuaTh B KOOPIMHATHON IJIOCKOCTH TOYKH 10 33JaHHBIM KOOPANHATAM; Ycerubiit https://www.youtube.com/playlist?
KOOpP/JMHAT Ha TJIOCKOCTH. CTPOUTDH TPaUKH HECIIOKHBIX 3aBUCUMOCTEH, 3alaHHBIX (OPMyJIaMH, B TOM orpoc; list=PLK 1w5aaF5QpLRAZ790U0JTUb52qkJF50M
YHCITe C TIOMOIIBIO IU(POBBIX 1aGOPATOPHId;
4.5. | Ilpumepst rpadukos, 3 0 OTMme4aTh B KOOPJMHATHO! IUIOCKOCTH TOYKH 10 3aJaHHBIM KOOPIMHATAM; YcrHbiit https://www.youtube.com/playlist?
3a/laHHBIX (hOpMyIia MH. CTPOUTH Ipad)KU HECITIOXKHBIX 3aBHCHMOCTEH, 3aJaHHBIX (POpMyIaMu, B TOM ompoc; list=PLK 1w5aaF5QpLRAZ790U0JTUb52qkJF50M
qycIie ¢ IOMOIIBI0 HU(POBBIX J1aGOPATOPUIl;
4.6. | Yrenue rpapukoB 5 1 TIpuMeHsTh, H3y4YaTh NIPEUMYIIECTBA, HHTEPIIPETUPOBATH IpadUUECKUii KontponbHas | https://www.youtube.com/playlist?
pealIbHBIX 3aBUCUMOCTEIA. croco0 NpeacTaBIeHUs 1 aHaIM3a Pa3HOO0pa3sHO KU3HEHHOH nHpopMarmy; | paboTa; list=PLK1w5aaF5QpLRAZ790U0JTUb52qkJF50M
4.7. | Nonstue GpyHKIMN. 1 0 OcBauBath NOHATHE (YYHKILUHU, OBIAJEBATh (PyHKIMOHAIBHOW TepMUHOIIOTHEH; | Y CTHBIH https://www.youtube.com/playlist?
orpoc; list=PLK1w5aaF5QpLRAZ790U0JTUb52qkJF50M
4.8. | I'paduk pyHKIMH. 1 0 OcBauBath MOHATHE (QYHKIUH, OBJIA/IeBaTh (QyHKIMOHATEHOW TEPMUHOJIOTHEH; | Y CTHBIH https://www.youtube.com/playlist?
orpoc; list=PLK1w5aaF5QpLRAZ790U0JTUb52qkJF50M
4.9. | CaoiictBa (yHKLHIL. 2 0 Pacnio3HnaBaTh JMHEHHY0 GyHKIMIO y = kX + b, onuceiBaTh €€ CBOWCTBA B VYerhblit https://www.youtube.com/playlist?
3aBUCHMOCTH OT 3HaueHuit ko3 puunenTos k u b; or1poc; list=PLK 1w5aaF5QpLRAZ790U0JTUb52qkJF50M
4.10. | JluneiiHas QpyHKIMSL. 1 0 TIpuBOMTH IPUMEPHI IMHEHHBIX 3aBUCHMOCTEH B pEANIbHBIX IpOLIEccax 1 YcrHbiit https://www.youtube.com/playlist?
SIBJICHUSX; o1Ipoc; list=PLK 1w5aaF5QpLRAZ790U0JTUb52qkJF50M
4.11. | Mocrpoenue rpaduka 3 1 Crpouth rpadukn nuneinon Gpynkuun, pynkuuny =1x I KontponbHas | https://www.youtube.com/playlist?
JIUHEITHON (pYyHKIIUH. Hcnonb3oBaTh HH(pPOBIE PeCypChl VIS MOCTPOCHHUS rpaduKoB QYHKIHNA 1 pabora; list=PLK 1w5aaF5QpLRAZ790U0JTUb52qkJF50M
W3Yy4EHUS UX CBOMCTB;
4.12. | I'paduk pynkuuny =Ix1 |2 0 Crpouts rpaduku auHeitHo#H GyHKuK, GyHKIMn y =1 x I; YcrHbiit https://www.youtube.com/playlist?
Vcrionp30Bath UGPOBBIE PECYPCHI ISl IOCTPOCHHS rpaguKoB HYHKIHIA 1 orpoc; list=PLK 1w5aaF5QpLRAZ790U0JTUb52qkJF50M
N3y4YCHHUs UX CBOMCTB,;




Hroro no pazaeny: 24
Paznen S.I1oBTopenne u o6o0uenme.
5.1. | TloBTOpeHNE OCHOBHBIX 6 1 Bb161paTh, IPUMEHATH OLICHUBATH CIIOCOOBI CPABHEHUSI YHCE, BBIYUCIICHUIA, KontponbHas | https:// www.youtube.com/playlist?
MOHATHIT U METOJIOB Kypca npeoOpa3oBaHuil BEIPAKEHHH, PELICHHS YPaBHCHHIA; pabora; list=PLK 1w5aaF5QpLRAZ790U0JTUb52qkJF50M
7 knacca, 06001eHne OcCyLIeCTBIISTH CAMOKOHTPOJIb BBINOIHAEMbIX AEHCTBUI H CaMONIPOBEPKY
3HAHUI pe3yibTata BBIYHCICHUH, TpeoOpa3oBaHumii, MOCTPOCHHIT;
Pewrath 3a7a4n U3 peasibHOM KU3HU, IPUMEHATh MATEMaTHYECKUE 3HAHUS VIS
pelIeHus 3a/1a4 U3 IPYTUX NPEeMETOB;
PemraTh TEKCTOBBIE 3a/1a41, CPABHUBATH, BBIOMPATh CIIOCOOBI PEIICHUS 3a/1a4H;
Hroro no pazaeny: 6
OBIIEE KOJIMYECTBO 102 10
YACOB I10 ITPOTPAMME




ITOYPOYHOE IINTAHUPOBAHUE

IIPaKTHUKH

Ne | Tema ypoka KosmnuecTBo yacos Hara Buasl,
n/n usy4enus | popmbl
BCEro | KOHTPOJbHbIE | IPAKTHYECKHUE
KOHTPOJIA
padoThI padoThI
1. |Ilonatne paunoHanbHOTO YKcaa | 1 0 0 YcerHbII
OIIpoc;
2. Apudmernueckue 1eUCTBUS C 1 0 0 YcrHbIi
paloHaIbHBIMU YHCIIAMU OI1poC;
3. | Apudmernyeckue neUCTBUS C 1 0 0 YcrHbli
palrOHATBHBIMH YHUCIAMU OI1poc;
4. | ApudmeTndeckue AEHCTBUSA C 1 0 0 YcrHbiil
paloHaIbHBIMU YHCIIAMU oT1poc;
5. | Apubmerudeckue IeHCTBUS C 1 1 0 KonTposbaas
palOHATBHBIMH YHUCIAMU pabora;
6. | CpaBHeHUeE, yOPSJOUMBAHUE 1 0 0 YcrHbIit
paloOHaIbHBIX YUCEI OT1poC;
7. | CpaBHEeHUE, YIIOPSAOUYNBAHHE 1 0 0 VYcrHbii
palMOHATBHBIX YHCEI 0I1poc;
8. | CpaBHeHUeE, yOpsI0UMBAHUE 1 0 0 YcrHbI
palroHaTbHBIX YUCE OTIpoC;
9. | CpaBHeHue, YIIOPSAOUYNBAHKE 1 0 0 VYcrHbii
palMoOHATBHBIX YHCEI 0T1poC;
10. | Crenensb ¢ HaTypaJbHBIM 1 0 0 YcrHbii
MOKa3aTeaemM OIIpoc;
11. | Crenens ¢ HATypaIbHBIM 1 0 0 YcTHBIN
y
MOoKa3aTesieM OT1poc;
12. | Pemienne oCHOBHBIX 3a/1a4 Ha 1 0 0 YcrHbIit
JpoOwH; MPOLICHTHI U3 PeabHOMN OIIpoC;
MIPaKTUKU
13. | Penrenue ocHOBHBIX 3a7a4 Ha 1 0 0 VY cTHEIN
JpoOu; MPOLIEHTHI U3 peanbHOMN OT1poC;
MIPaKTUKU
14. | Pemienne oCHOBHBIX 3a/1a4 Ha 1 0 0 YcrHbIit
Jpo0OwH; MPOIICHTHI U3 PEATbHOMN OTpoc;
MPAKTUKU
15. |Pemenne ocHOBHEIX 3a1a4u Ha 1 0 0 VYcTHBIN
Jpo0Ou; MPOLIEHTHI U3 peaNbHOMN OT1poC;




16. |IIpu3Haku nenuMoOCTH, YcrHbii
pa3i0XKeHUe Ha MHOKUTEIH OI1poc;
HaTypaJIbHbIX YHUCEI

17. |IIpu3Haku neIUMOCTH, VYcTHEI
pazioKeHue Ha MHOXKUTEITN OT1poc;
HaTypaJIbHbIX YHCEI

18. | [Ipu3Haku genuMocTu, YcrHblii
pa3ioKeHue Ha MHOXKUTEIN OI1poc;
HaTypaJIbHbIX YHUCEI

19. |IIpu3Haku 1eTMMOCTH, VY cTHBIN
pa3yioKEeHUE Ha MHOKUTEIN OIpoc;
HaTypaJIbHbIX YUCEN

20. | PeasibHbIC 3aBUCUMOCTH VYcrHbii

OI1poc;

21. |IIpssmas u oOpaTHas YcrHbIit
PONOPIUOHAIBHOCTH OTpoc;

22. |Ilpsimast u oOpaTHas VYcrHbii
IPONOPLUOHATILHOCTH 0I1poc;

23. |IIpsimas u oOpaTHast YcTHbII
MPONOPIUOHAIBHOCTH Ompoc;

24. |Ilpsamas u oOpaTtHas YcrHbIi
MIPONOPLIUOHATIBHOCTH OI1poc;

25. |IIpsimas u o6paTHast KonTponsHas
MIPONOPLIMOHAIBHOCTH pabora;

26. | bykBeHHBIE BBIPAKECHUS VYcrHbIi

OT1poc;

27. |IllepeMenHble YcrHbIi

OI1poc;

28. | HomycTumble 3HAYCHUS YcrHbiit
MIEPEMEHHBIX OIpoc;

29. | ®opmyiibl YcrHbIit

OI1poc;

30. | Dopmyiibl YcerHbiil

OT1poc;




31. |IIpeobpa3zoBanue OYKBEHHBIX YcTHBIH
BBIpaKEHUH, paCKPHITHE CKOOOK OTIpOC;
Y TIpUBEJICHNE TTOA00HBIX
caracMbIX

32. |IIpeobpa3zoBanue OyKBEHHBIX YcrHblit
BBIPAKEHUH, PACKPBITHE CKOOOK Ompoc;
Y TIpUBEIEHUE TTOJOOHBIX
claracMbIX

33. | [IpeobpazoBaHue OYKBEHHBIX YcrHbIi
BBIpaXCHUH, PACKPBITHE CKOOOK OTIPOC;
Y TIpUBEJICHNE TTOA00HBIX
caracMbIX

34. |IIpeobpa3zoBanue OyKBEHHBIX YcTHbBIH
BBIPKEHUH, pACKPBITHE CKOOOK OTpoc;
Y TIpUBEJICHUE TIOJJOOHBIX
caraeMbIX

35. | CBoiCTBa CTENICHU C YcTHbIN
HaTypaJbHBIM TIOKa3aTeleM OTIpOC;

36. | CpoiicTBa CTETIEHU C YcrHbIi
HATypaJbHBIM MOKa3aTeeM OTIpoC;

37. | CBoMCTBa CTEICHU C YcTHBIN
HaATYypaJIbHBIM MOKa3aTeleM OTIpOC;

38. | CpoiicTBa cTETICHH C Ycerabiit
HaTypaJIbHBIM TTOKa3aTesieM OTIPOC;

39. | CpoiicTBa cTeneHu ¢ KoHnTponbHas
HaTypaJbHBIM MOKa3aTelIeM paborta;

40. | MHOro4ICHEI YcrHBIN

OTIpOC;

41. | CnoxeHue, BRIUNTAHHC, YcTHBIN
YMHO>XEHHE MHOTOUJICHOB OTpoc;

42. | CnoxxeHue, BRIYUTAHUE, YcrHBIN
YMHO)XCHHE MHOTOYJICHOB OTIPOC;

43. | CnoxkeHue, BLIYUTAHUE, YcTHBIM
YMHO>XEHHE MHOTOYJICHOB OTIpoC;

44. | CnoxeHue, BRIYUTAHUE, YcrHBIN
YMHO)XCHHE MHOTOYJICHOB OTIpOC;

45. | DopmyJibl COKPAILIEHHOTO VYcrubii

YMHOKECHHUS

OTIpOC;




46. | DopmyJbl COKPAILIEHHOTO YcrHbii
YMHOXKECHHS OIpoC;

47. | ®opmyJibl COKPAILLIEHHOT'O YcrHblit
YMHOXKEHHUS OIIpOC;

48. | ®opmyIibl COKpPAILIEHHOTO KonTposbhHas
YMHOXEHUS pabora;

49. | Pa3noxxeHre MHOTOUYJIEHOB Ha YcrHbI
MHOXUTEIN OIIpOC;

50. | Pa3ynoxeHue MHOTOWIEHOB Ha VYcrHbii
MHOXUTEIN Ompoc;

51. | Pa3noxeHue MHOTOWJIEHOB Ha YcrHbIit
MHOXUTEIN OIIpOC;

52. | Pa3znoxeHne MHOTOYJIEHOB HA KontponbsHas
MHOKHUTENN pabora;

53. | YpaBHeHue, nmpaBuia VYcrubii
npeoOpa3oBaHus ypaBHEHUS, OI1poc;
PaBHOCUIIBHOCTb YPaBHEHUM

54. | YpaBHeHue, npaBuia YcrHbIit
npeoOpa3oBaHus ypaBHEHUS, Ompoc;
PaBHOCUJIBHOCTbh YPAaBHEHHI

55. |JluHeitHOE ypaBHEHHE C OJTHOU YcrHbiit
IIEPEMEHHOM, pelleHne OIIpOC;
JIMHENHBIX YPAaBHEHUN

56. |JIuneitHoe ypaBHEHHUE C OJTHOM YcrHbI
NIEPEMEHHOM, pelIeHNE OIIpoC;
JIMHEHHBIX YPaBHEHUN

57. |JluneitHOEe ypaBHEHHE C OJTHOU YcrHbIi
IIEPEMEHHOM, peleHne OIIpoC;
JIMHENHBIX YPABHEHUN

58. | JIuneitHoe ypaBHEHUE C OJTHOM VYcrHbii
IIEPEMEHHOMH, pelleHue OIIpOC;
JIMHEHHBIX YPaBHEHUN

59. |JluneitHoe ypaBHEHHE C OJTHOU YcrHbiit
MIEPEMEHHOM, peleHne OTpoc;
JMHEWHBIX YpaBHCHUH

60. |JluneitHoe ypaBHEHHE C OAHOU Kontposnbnas
[IEPEMEHHOM, pelIeHne pabora;

JIMHEHHBIX YPaBHEHUN




61. |Pemenue 3a1a4 ¢ TOMOIIIBIO VYcrHbii
ypaBHEHUH ompoc;

62. | Pemenue 3a1a4u ¢ HOMOILIBIO YcrHbIit
yYpaBHEHUU OIIpOC;

63. |JIuHeliHOE ypaBHEHHE C ABYMS YcrHbIit
MIEPEMEHHBIMH U €ro rpaduk OTpoc;

64. | JIuneitHOe ypaBHEHUE C JBYMS YcrHbI
MIEPEeMEHHBIMU U €T0 rpadux OI1Ipoc;

65. | Cucrema nByX JIMHEHHBIX YcrHbiil
YpaBHEHUH C JIBYMsI Ompoc;
MIEPEMEHHBIMU

66. | Cucrema ABYX JMHEHHBIX YcrHbIi
YPAaBHEHUH C IBYMs OIIpOC;
MepEeMEHHBIMU

67. |Pemenue cucteM ypaBHEHUM YcrHbiit
Croco60M MOJICTAHOBKH U Ompoc;
CIIOCOOOM CIIOKEHHUS

68. | Pemenue cucrem ypaBHEHUN VYcrHbii
CIOCOOOM IOJICTAHOBKH U oI1poc;
CIIOCOOOM CIIOKEHUS

69. | Pemenue cucreM ypaBHEHHNH YcrHbII
CIocoO0M MOJICTAHOBKH U Ompoc;
CIIOCOOOM CIIOKEHHUS

70. | Pemenue cucteM ypaBHEHUN VYcrHbii
CI0COOOM IOJICTAHOBKH U OI1poC;
CIIOCOOOM CIIOKEHHUS

71. | Pemienue cucreM ypaBHEHUN YcrHbIi
CHocOOOM MOJCTAHOBKH U OIpoc;
CIOCOOOM CIIOXKEHUS

72. | PemeHue cucteM ypaBHEHUN KonTposbHas
CI0COOOM ITOJACTAaHOBKU U pabora;
CIIOCOOOM CIIOKEHHUS

73. | KoopanHaTta TOYKM Ha NPSAMOi YcrHbIi

OI1poc;
74. | YucnoBble MPOMEKYTKH YcrHbIi
OIpoc;

75. | PaccrosiHue Mexy AByMst YcrHblii

TOYKaMU KOOPJAUHATHON OIIpoC;

IpsIMOI




76. | PaccrosiHne MeXITy NBYMsI YcrHbIii
TOYKaMU KOOPJAMHATHON OIIpOC;
psAMON

77. |lIpsmoyroJpHas cucrema YcrHbI
KOOPAMHAT HA IJIOCKOCTH OIpoc;

78. | IIpssMoyroJsibHas cucrema YcrHbIi
KOOpJUHAT Ha IJIOCKOCTH OT1poC;

79. | IIpumeps! rpadukoB, 3a1aHHBIX YcrHbIi
bopmymnamu omnpoc;

80. | [Ipumepsl rpaduKkoB, 3a1aHHBIX YcrHbiil
hopmynamu OTIPOC;

81. |IIpumepsl rpaduKoB, 3aJaHHBIX YcrHbIi
dhopmymamu ompoc;

82. | YreHue rpaukoB peanbHBIX YcrHbiil
3aBUCHUMOCTEN OT1poC;

83. |Urenue rpaMKoB peabHBIX YcrHbIit
3aBUCUMOCTEN Onpoc;

84. | YreHue rpauKoB peanbHBIX YcrHbIit
3aBUCHUMOCTEN OT1poc;

85. | UreHue rpaukoB peanbHbIX YcrHbiit
3aBUCUMOCTEN Onpoc;

86. |UreHue rpaMKoB pearbHbIX Kontponbhas
3aBUCUMOCTEN paborta;

87. |Ilonstue hyHKIMHA YcrHbiil

OI1poC;

88. |I'padux pyHKIMM YcTHbIl

OIIpoc;
89. | CpoiicTBa GhyHKIIUH YcrHbiit
OT1poc;
90. | CroiicTBa QpyHKIHH VYcerubii
OI1poc;
91. |Jlunetinas GyHKIUs YcrHbIit
OT1poC;

92. |IlocTpoenue rpaduka THHEHHOI VYcerHbii
byHKIIUN OI1poc;

93. | IlocTpoenue rpaduka TUHESHHON YcerHbiit
byHKIII OTIPOC;




94. | I[locTpoenue rpaduka TuHEHHOH | 1 1 0 KonTposbhHas

GbyHKITIN pabora;

95. |I'padux pynkuuum y=/x/ 1 0 0 YcrHbii
OIIpoc;

96. |I'padux dynkmum y=/x/ 1 0 0 YcrHbIit
OT1poc;

97. | IloBTOpeHNE OCHOBHBIX 1 0 0 YcrHbIit
MIOHATUN U METOJOB Kypca 7 OIIpOC;

Kj1acca, 00001IeHre 3HaHUH

98. |IloBTOpEHHE OCHOBHBIX 1 0 0 YcrHbiil
MOHATUN U METOJ0B Kypca 7 OIpoc;
K7nacca, 0000IIeHe 3HaHUH

99. | IloBTOpEeHNE OCHOBHBIX 1 0 0 VYcrHbii
MOHATUI U METOJ0B Kypca 7 0IIpOC;
Kjacca, 00001IeHre 3HaHUH

100. | IToBTOpEeHNE OCHOBHBIX 1 0 0 YcrHbiit
MOHATHI U METOJI0B Kypca 7 OIpoc;
KJacca, 0000IIeHHe 3HAHUH

101. | [ToBTOpEeHUE OCHOBHBIX 1 0 0 YcrHbIit
IIOHATUM U METOJIOB Kypca 7 OIIpOC;
Kjacca, 0000IIeHe 3HaHui

102. | [IToBTOpEeHNE OCHOBHBIX 1 1 0 Kontponbhas
MOHATUHN U METOJIOB Kypca 7 pabora;
KJ1acca, 0000IIeHHe 3HAHUI

OBIIEE KOJIMYECTBO YACOB 102 |10 0
10 [TIPO'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Mepsnsik A.T'., Ilononckuii B.B., AAxup M.C.; nox penakuueii [lononsckoro B.E., Anre6pa, 7 knacc,
OO1ecTBO ¢ orpaHrueHHON oTBeTCTBeHHOCTHIO "M3aarensckuii nentp BEHTAHA-I'PA®"; AknmonepHoe
obmectBo "MU3narenscTBo [IpocBemenne";

BBenure cBoil BapuaHT:

METOINYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA

1. Anrebpa 7 knacc: yueOHUK 115 o01eoOpazoBarenbHbiX yupexaenuid A.I'. Mepansk, B.b. [Tononckuii,
M.C. Sxup. — M.: Berrana-I"pad.

2. Anrebpa: 7 xiacc: AUIaKTHYECKUE MaTepraibl: MOCOOHE IS ydanuxcsi o0eo0pa3oBaTebHbBIX
opranmzaruii A.I'. Mep3nsk, B.b. ITononckuii, M.C. Axup. — M.: Benrana-I'pag.

3. Anrebpa: 7 knacc: metoauueckoe nmocodue / E.B. bynko, A.I'. Mep3ansk, B.b. [Tononckuit, M.C. Sxup. -
M.: Benrana-I"pad.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://www.youtube.com/playlist?list=PLK 1w5aaF5SQpLRAZ790Uo0JTUb52qkJF50M



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYAOBAHUE

CripaBOYHUKH, TaOIHUIIBI

OBOPYJAOBAHME VIS TPOBEJAEHUSA JIABOPATOPHBIX U TIPAKTUYECKHUX PABOT

JACMOHCTPAIIMOHHBIC MaTCpHaJIbl, IPE3CHTAINU, IIPOCKTOP
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