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ITosicHuTeIbHASA 3anKcKa K padoyeil mporpaMme 1o ajaredpe u Hayajaam a”Haaunsa 11 kiaace

Hacrosimmas pabovast nmporpamma 1o ajaredpe v Hadajgam aHanu3a i 11 kiacca cocTaBiieHa Ha OCHOBAHUM CIIEAYHOIIMX
HOPMATHUBHBIX PABOBBIX JJOKYMEHTOB:
—  3akona P® ot 10 uronst 1992 roga Ne3266-1 (pen. ot 27.12.2009r.) «O06 obpazoBaHUNY;
—  @enepanbHOTO KOMIIOHEHTA TOCYIAapCTBEHHOTO CTaHIAapTa CpeAHero (MOJIHOro) oOmero oO0pa3oBaHUs, YTBEPXKIACHHOTO
npuka3zoM MunuctepctBa oopazoBanus PO ot 05.03.2004 Nel1089;
—  Yuebnoro miana 11 xmacca va 2017-2018 yyeOHBII ToA, yTBEPKACHHOTO MTPUKA30M 10 00pa30BaTEIILHOMY YUPEKACHUIO.

Pabouas mporpamma cocTaBieHa TakXKe Ha OCHOBE aBTOPCKOi mporpamMmel A.I'. MopnakoBuya 1o anredpe M Hayajiam
MaTeMaTHYECKOT0 aHaJIM3a sl 001eo0pa3oBaTenbHbIX yupexaenuit (M.: Muemosuna, 2011) (6a30BbIii ypoBeHb)

Bei0op naHHO# mporpamMmbl MOTUBHPOBAH T€M, YTO OHa pa3paboTaHa B COOTBETCTBUHU C TpeOOBaHUAMH (helepaibHOro
KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHJapTa CpeAaHero (MOJHOro) oO0mero oOpa3oBaHHs 1O MaTeMaTHKe, o0ecriedeHa ydeOHO-
METOAMYECKUM KOMILUIEKTOM «AnreOpa U Hadaja MaTeMaTuueckoro aHanuza» ais 10-11 xiaccos (aBropsl A.I'. MopakoBud u ap.
(M.: Mmuemosuna)). [Iporpamma mnpu3BaHa COACHCTBOBAaTH (HOPMHPOBAHUIO KYJIBTYpPHOTO YEJIOBEKA, YMEIOUIETO MBICIUTH,
MIOHHMMAIOIIET0 UJCOJIOTHI0 MAaTEMaTHYECKOT0 MOAEIUPOBAHUS PEAJIbHBIX MPOLIECCOB, BIAJICIOIEI0 MaTEMATHYECKUM SI3bIKOM, KaK
SI3BIKOM, OPTaHU3YIOIIUM JICATEIBHOCTh, YMEIOIIEro CaMOCTOSITENIFHO JOOBIBaTh MH(OPMAIMIO U TOJIH30BATHCS €10 Ha MPAKTHKE,
BJIAJICIOIIETO JINTEPATypPHO! peublo U YMEIOIIEro B Cllyyae HEOOXOAMMOCTH OCTPOUTD €€ 110 3aKOHAM MaTeMaTUYeCKON peyH.

B nporpamme onpesneneHa nociaeaoBaTelbHOCTh U3YUEHUSI MaTepuaia B paMKax CTaHJapTa i CTaplliel HIKOJIbI U MyTH
dbopmHupoBaHUs 3HAHUH W yMEHHMH, HEOOXOAWMBIX Il NPUMEHEHHs B IPAKTHUYECKOW JEeATebHOCTH, HM3Y4YEHUS CMEXHBIX
JTMCIUTUIH, TIPOJODKEHIS 00pa30BaHus, a TaK jK€ Pa3BUTHUS YUAITHXCS.

N3 OCHOBHBIX COAEP)KATEIbHO-METOJMUECKUX JTMHUM IIKOJBHOIO Kypca anreOpbl NPUOPUTETHON B IporpaMMe siBIsieTcs
(GyHKIIMOHATBHO-TpaduyecKas JUHUS.

JlanHas paboudas mporpamMMa paccuuMTaHa Ha 1 roj, NMPeHMMYILIECTBEHHO Ha aJTOPUTMUYECKUH M TBOPYECKUH YpPOBEHb.
[IporpaMMa KOHKpETU3HUPYET COEepKaHUE TEM 00pa30BaTEIbLHOrO CTAHAPTa U Iae€T paclpeesieHre yUYeOHbIX 4acoB MO pa3jenaam
Kypca B COOTBETCTBUHM C METOJUYECKUMH DPEKOMEHIAIUSIMH aBTOPOB Y4€OHO-METOAWYECKOTO KOMIUIEKTA Ui H3Y4eHUs
npeaMeTHOM obmactu «MaTtemaTuka U uHPopMaTukay it ydammxces 11 kimaccoB 001eo0pa3zoBaTeIbHOTO YUPEXKICHUSI, B COCTaB
KOTOPOT'O BXOJIAT:



1. A. T. MopakoBud Anrebpa n Hadaiio aHayim3a 10—-11 kmaccel. YaeOnuk - M.: Muaemosuna 2011 r.;

2. A.T. Mopakosuy, JI. O. lenumesa, T. A. Kopemkosa, T. H. Mumycruna, E. E. Tynsunckas Anredpa u Hadana
ananu3za 10—11 xnaccel. 3anaunuk — M: Muemosuna 2010.

3. B.W. I'mm36ypr AnreOpa m Havaima matemarndeckoro ananmza 10—11 kmaccsl. KoHTpoapHBIE paOOTH/ TIOJ per.
A.I''Mopakosuua - M.: Muemo3suna, 2012 r.;

4. JLLA.AnexcannpoBa. Anredpa u Hauasna aHanu3a. CaMocTosTeNnbHbIe padoT,.2012r.

O0mas xapakTepucTHKa y4eOHOr0 npeaMera, Kypca

B 11 kmacce mpoposkaeTcsi U3ydyeHUE HOBOTO pasjiela MaTeMaTUKM — Hayal MaTeMaTHYeCKOro aHaiu3a. OJTOT pasjieln
XapaKTepu3yeTcsi CBOe0Opa3HbIMU JIOTUKOH, MOAX0JaMU, MEeTOAUKON. I103TOMY OueHb BaXKHO Cpa3y 3aJI0KUTh YETKOE M TPAMOTHOE
IIOHMMAaHHUE OCHOB BbICIIEH MaTeMaTUKU. [loMMMO MOJArOTOBKM K 3K3aMEHY, TaKoe IMOHUMaHUe OyJeT CrocOOCTBOBAaTh YCBOEHUIO
BbIcuieil matematuku B BY3e. Tawoke B 11 kiacce paccMaTpuBarOTCsl 3J1€MEHThI MaTEMAaTUUECKOM CTaTUCTUKU U, KOMOMHATOPUKH U
Teopuun BeposiTHocTel. KpoMe Toro, npooykaercs u3ydyeHue ainreopsl - JeTajlbHO PacCCMAaTPUBAIOTCS CTEIIEHHBIE, 10Ka3aTeIbHbIE,
norapupmuueckue GpyHKIUN, ypaBHEHNUS U HEPABEHCTBA.

11 xnacc HEOOXOAMMO paccMaTpUBaTh KaK LEJIEHANPABICHHYIO MOATrOTOBKY K caade EI'D, T.k. BapuaHTBI 3TOro 3K3aMeHa
COJZIEpIKaT 3HAYUTEIbHOE KOJIMYECTBO 3a/1a4, COACPKAIIUX U3y4aeMblii MaTEpHall.

Hean u3yyenus: Kypca anre0pbl 1 HavaJu aHaausa B 11 kiaacce
B xoze m3ydeHus Kypca ydamivecsh pa3BUBAIOT HABBIKH PEIICHHS UPPAMOHAIBHBIX, OKA3aTeNbHBIX U JIOTApU()MUUECKUX ypaBHEHHH,
CHCTEM ypaBHEHMH, HEPAaBCHCTB;, M3YyYalOT M CHUCTEMATH3HUPYIOT CIIOCOOBI MHTErPUPOBAHUS (YHKIMH, ydaTcss HNPUMEHSTh HWHTETPajibl IPH
peleHAN Pa3UYHBIX 33124, B TOM YUCIie M PU3MUECKHX, YTO CIIOcOOCTBYeT ycnemHol ciade EI'D u nanpHeimemMy 3QpQeKkTuBHOMY 00y4eHHIO
B BY3e. Bo 2-oMm nosyroauu BBOISATCS 3JIEMEHTHI JIOTUKU, KOMOWHATOPUKH, CTATUCTUKH U TEOPUH BEPOSITHOCTEH.

Ha ocHoBanuu TtpebGoBanuii ['ocymapcTBeHHOro obOpasoBarenbHoro crangapra 2004r. mpezmonaraercss peaiu3oBaTh
aKTyaJIbHbIE B HACTOSIIEE BPEMsI KOMIIETEHTHOCTHBIH, TMUHOCTHO-OPUEHTUPOBAHHBIN, 1€ATEIbHOCTHBIM MOIXO/IBI.



B ocHoBe oOydeHus anreOpbl M Havajd aHaIU3a JIGKUT OBJAJCHUE YYAIIUMHUCS CICAYIOIIMMU BUIAMH KOMITCTEHITHIA:
MpeIMETHOM, KOMMYHHKATUBHOM, OpraHM3allMOHHONW M OOHIeKyJIbTypHOW. B cOoOTBeTCTBMM ¢ 3TMMHU BHUJAMH KOMIIETEHLUN
BBIJICJICHBI OCHOBHBIE COJICPKATEIbHO-1ICJIEBbIC HANIPABICHUS (JIMHUM) Pa3BUTHUS YUALUXCS CPEICTBAMU MPEIMETA.

IIpenmeTHasi koMneTeHUMA. 371€Ch O] IPEIMETHON KOMIIETEHIIMEH TOHUMAETCs OCBEOMICHHOCTh HIKOJILHUKOB O CUCTEME
OCHOBHBIX MAaT€MAaTHUYECKUX MPEICTABICHUIN U OBIAJCHUE MU OCHOBHBIMU IPEAMETHHIMU YMEHUSIMU. DOPMUPYIOTCS CIIEAYIOLINE
oOpa3ymolye 3Ty KOMIETSHIINIO MPEACTaBICHUS: O MAaTEMaTHUYECKOM SI3bIKE KaK CPE/ICTBE BBIPAKEHHUS MAaTEMaTUYECKUX 3aKOHOB,
3aKOHOMEPHOCTEH W T.J.; O MAaTEeMaTUYECKOM MOJEIMPOBAHUM KaK OJIHOM M3 BaXKHBIX METOJIOB MO3HaHUs mMupa. GopMHUpYIOTCS
clieyomuye o0pa3yrolue 3Ty KOMIETEHIIMI0 YMEHHS: CO3/1aBaTh MPOCTEHIINE MaTeMaTHYeCKHe MOJeNH, paboTaTh C HUMHU U
WHTEPIPETHPOBATH MOTYICHHBIE PE3YIbTAThI; MPUOOPETATh U CUCTEMATU3UPOBATH 3HAHUS O CIOCO0AX PEHICHHS MaTeMaTHYECKIX
3a/1a4, a TaK)Ke MPUMEHATh 3TU 3HAHUS U YMEHUS JJIs PEIICHUS] MHOTUX KU3HEHHBIX 3a7au.

KoMMyHuKaTHBHAs KOMMETEHIUA. 371€Ch T10]] KOMMYHUKATHBHOW KOMITETEHITUECH TTOHUMAETCSI COPMUPOBAHHOCTh YMEHUS
SICHO M Y€TKO M3JlaraTh CBOHM MBICIIH, CTPOUTH apryMEHTHUPOBAHHBIE PACCYXIACHHsSI, BECTU IHAIIOT, BOCIPUHUMAS TOUYKY 3PECHHUS
cobeceHUKA M B TO )K€ BPEeMs MTOJIBEprasi €€ KPUTHYECKOMY aHanu3y. POpMHUPYIOTCS CIEAYIONIHE 00pa3yroIue 3Ty KOMIIETSHITHIO
YMEHHUS: U3BJIEKaThb MHGOPMAIUIO M3 PA3HOTO poJia MCTOYHUKOB, MpeoOpa3oBbIBas €€ MPU HEOOXOAUMOCTH B JApyrue (Gpopmsl
(TeKCThI, TAOIUIIBI, CXEMBI U T.1I.).

OprannzannoHHasi KOMIIETeHIUsl. 3/1eCh MO OPraHU3alMOHHONW KOMIIETEHIIMEH MOHUMAaeTCsl CPOPMUPOBAHHOCTh YMEHUS
CaMOCTOATENIbHO HAXOAUTh U MPUCBAUBATh HEOOXOAUMBIC yUalTUMCsl HOBbIC 3HAHUS. DOPMUPYIOTCS CAEAYONIHEe 00pa3yIolue 3Ty
KOMITETEHITMIO YMEHHS: CAMOCTOATEIBHO CTaBUTh YUeOHYI0 3a1auy (11esb), pa30uBaTh €€ Ha COCTaBHBIE YaCTH, HA KOTOPBIX OyIeT
OCHOBBIBAThCSl TIPOIECC €€ PEIICHUs], aHAJTU3UPOBATh PE3yJAbTAT NCUCTBUS, BBISBIATH JIOMYIIEHHbIE ONIMOKA M HETOYHOCTH,
UCIPABIATH UX U MIPEJICTABIISTH MOJTYYCHHBIN pe3ynbTar B (hopMe, JIETKO TOCTYITHOM JIsl BOCIIPHUATHSI IPYTHUX JTIOICH.

OO0urexkyJbTYpHAasi KOMIIETEHUMs. 3/1€Ch 1O OOIIEKYIBTYPHON KOMITETEHIIUEH MTOHUMAETCS OCBEIOMIICHHOCTh IIKOJILHUKOB
0 MaTeMaTHKe KaK JJIEMEHTE OOIIeYeIOBEYECKON KyIbTYphl, €€ MECTe B CHUCTeME IPYIHMX HayK, a TaKKe €€ POJIU B Pa3BUTUU
MIpPE/ICTAaBICHUI 4YeloBeYecTBa O IIEJIOCTHOM KapTuHe Mupa. DopMHUpYIOTCS Ccleayrole o0pas3yrolue 3Ty KOMIIETEHIINIO
MpeJICTaBlICHHs: 00 ypOBHE pa3BUTHSA MATEeMAaTHKH HA Pa3HBIX HCTOPHUYECKHUX I3Tamax; O BBHICOKOW MPAKTHMUYECKON 3HAYMMOCTHU
MaTEeMaTUKHU C TOUKH 3PEHUS CO3/IaHUS M PA3BUTHUSI MaTEPUATBHOM KYJIBTYPBI YEJIOBEUECTBA, a TAKKE O BAYKHOU POJIM MaTEMAaTUKH C



TOYKH 3peHUs (HOPMHUPOBAHMHM TAaKUX 3HAYMMBIX YEepPT JIMYHOCTH, KaK HE3aBHCUMOCTh W KPUTHUYHOCTH MBINLICHUS, BOJS H
HAaCTOWYUBOCTH B TOCTHKEHUH LIETTH U JIp.

B pamkax yka3aHHBIX JIMHUH PelIAIOTCH CJIeAyIoNue 3a1aUn:
* OBJIAJICHHE CUCTEMOW MaTeMaTH4YEeCKHUX 3HAHUN U yYMEHUU, HEOOXOAUMBIX AJisi MPUMEHEHHUS B MPAKTHUECKON JEeSATENbHOCTH,
W3YYCHHS CMEXKHBIX TUCIUTUIHH, IPOAOIKECHUS 00pa30oBaHMS;
* ¢hopMUpOBaHNE MHTEIIEKTA, a TAKXKE JIMYHOCTHBIX KauecTB, HEOOXOIUMBIX YEJIOBEKY JJISl MOJIHOIUEHHON KU3HHU, Pa3BUBAEMBIX
MaTEeMaTUKOW: SICHOCTHU M TOYHOCTH MBICIH, KPUTHYHOCTU MBILUICHUS, UHTYUIMH, JIOTHUYECKOTO MBIIUICHUS, 3JIEMEHTOB
IITOPUTMHUYECKON KYJIbTYPBbI, IPOCTPAHCTBEHHBIX MPEICTABICHHM, CIOCOOHOCTH K IPEOJA0ICHHUIO TPYTHOCTEH;
* (¢opMUpOBaHUE TMPEACTABICHUI 00 UACSIX W METOJaX MATeMAaTUKH KaK YHHBEPCAJIbHOTO SI3bIKA HAYKH W TEXHHKH, CPEACTBA
MOJIETTUPOBAHUS SIBJICHUM U MPOLIECCOB;
* BOCIIUTAHHE OTHOIICHHS K MaTeMaTHUKe KaK K 4acTH OOIIEYeNIOBEUECKOW KYJIbTYphI, (POPMHUPOBAHKE MOHUMAHHS 3HAYUMOCTHU
MaTEMAaTHKH 7151 HAyYHO-TEXHUYECKOTO Mporpecca.

YC VYcrHbI cUér

OP ®ponTanbHas paboTa B Teuenue yueOHOro roga Ha ypokax 0OyaeT NpoBOAMTHCH MOHMTOPHHI:
CP CamocTtosrenbHas paboTta - BXOJTHOM KOHTPOJIb (CEHTSIOPBH)

np WnauBuayanbHas pabota - IPOMEKYTOUHBIH KOHTPOJIb (KOHEI OIYTrOaus)

M/ MareMaTuueckuii TUKTAHT - UTOTOBBIM KOHTPOJIb (Maii)

KP KonrponsHas pabora

Onucanne MmecTa y4e0HOro npeaMera B y4eOHOM IUIaHe



Cornacuo yuebnomy miany ['bOY COIII c. BacunbeBka Ha u3ydeHue anreOpbl U Hadana aHaimsa (0a30BbId ypoBeHb) B 11
Kiacce oTBoauTcs 2 yaca (68uacoB).

Bpe3yﬂbmame uzyuenus aﬂzeﬁpbt U Havan anaiuia y4eHukK 00.J12iceH

3HATL/IIOHUMATE*

° CYIIIECTBO MOHATHS MaTEeMaTHYECKOTO JI0Ka3aTeIbCTBA; TPUMEPHI JOKA3aTEIbCTB;

° CYLIECTBO IIOHATUS aJITOPUTMA; IIPUMEPEI AIITOPUTMOB;

° KaK HCHOJB3YIOTCS MaTeMaThdeckue (GopMyibl, YpaBHEHHS W HEPAaBEHCTBA; MPUMEPHI HX MPUMEHEHHS IJS pPelIeHUS
MaTeMaTHYECKUX U MPAKTUYECKHUX 3a/1a4;

° KaKk MaTeMaTU4YeCKU OmpeieNieHHble (DYHKIIMM MOTYT OIMCHIBaTh peajbHble 3aBHCHUMOCTH; MPUBOIUTH MPUMEPHl TaKOTO
OITMCAHHS;

° KaK MOTPeOHOCTH MPAKTUKU IPUBEITU MAaTEMaTUYECKYIO HAYKY K HEOOXOJMMOCTH PACHIMPEHUs TOHATHS YNCIIa;

° BEPOATHOCTHBIN XapaKTep MHOTHUX 3aKOHOMEPHOCTEW OKPY’KAIOIIEro MUpa; MPUMEPhl CTATUCTUYECKUX 3aKOHOMEPHOCTEH U
BBLIBOJIOB;

° CMBICII MJICaJTU3aIMH, TTO3BOJISAIONICH peliaTh 3a/1a4yi PealbHOM JCHUCTBUTEIPHOCTH MaTEMaTHYECKUMU METOJIaMHU, IPUMEPHI

OI_HI/I6OK, BO3HHUKAIOMIUX ITPU UCATU3alUHU.

Homumo yraszannvix 6 0anHOM pazdeiie 3HAHUU, 8 MPeOOBAHUS K YPOGHIO NOO20MOBKU GKIIOUAIOMCA MAK;Ce 3HAHUS, HeoOxooumble O
0CBO€HUS NePEeYUCTIeHHBIX HUCE YMEHUII.

AJITEBPA

yMeTb



BBINOJIHAT apu(METHYECKHIE JEHCTBUS, COUYeTasi YCTHBIE U MMChbMEHHBIE TPUEMBI, IPUMEHEHHE BHIUUCIUTEIBHBIX YCTPOUCTB;
HAXOJUTh 3HAUYEHHs KOPHS HATypaJbHOH CTEIEHW, CTENEHH C PalMOHAIBHBIM IIOKa3aTeleM, Jiorapudma, HCHoib3ys IpU
HEO0XO0AMMOCTHU BBIYMCIUTEIbHBIC YCTPOHCTBA; MOJIB30BATHCS OLICHKON U MPUKUIKOW MPU MPAKTUYECKUX pacueTax;
IPOBOANUTH IO M3BECTHBIM (GOpMyJaM M HpaBWIaM NpeoOpa3oBaHMsl OYKBEHHBIX BBIPAKCHUH, BKIIOYAIOIIUX CTETICHH,
panuKaibl, JorapumMbl 1 TPUTOHOMETPUUECKUE (PYHKIIUH;

BBIYHCIIATH 3HAYCHUS YUCIIOBBIX M OYKBEHHBIX BBIPQKEHHM, OCYIIECTBIISISI HEOOXOMMbIE TIOACTAaHOBKH U IPEOOpPa30BaHMUS;

HCIIOJIB30BaTDb HpHOﬁpeTeHHBIe SHAHUA U YMEHUS B l'[paKTI/I‘leCK()ﬁ JiesiTeJIbHOCTH U MOBCETHEBHOM KU3HHA IS

MPAaKTUYECKHX pacdyeToB 1o ¢opMmynaM, BKIOYas (OpMyIbl, COAEpXKallhe CTENeHH, pPAJUKAIbl, JOrapupmMbl |
TPUTOHOMETpHUUYECKUE (DYHKIIMHU, UCIIOJB3Ysl IPU HEOOXOAUMOCTH CIIPABOYHBIE MaTepHasbl U MPOCTEHIINE BHIYUCIUTEIbHbIE
YCTPOWCTBA;

OYHKIUU U TPAOUKHN

yMeThb
OIpeIeNIATh 3HaueHUe (PYHKIMH 110 3HAYEHUIO apryMEeHTa IIPU PA3JIMYHbIX CIIOCO0ax 3aaHusl GyHKLUY;

CTPOUTH TPAPUKH N3YIEHHBIX (DYHKITHIA;

OIUCBIBATh MO TpadUKy u 6 mpocmeviwux cay4asx no gopmyne MOBEACHUE U CBOMCTBA (YHKUUH, HAXOAUTh MO rpaduky
¢GyHKIIMM HauOOJIbIINE U HAUMEHBIINE 3HAYCHUS;

pelaTh ypaBHEHHMsI, IPOCTENIIINE CUCTEMBbl YPaBHEHUH, UCIIONb3YS C80licmea QyHKYyuli N UX TpaduKoB;

HCII0JIL30BATH NPHOOpPeTEeHHbIE 3HAHNS U YMEHHS B IPAKTHYECKOIi 1esiTeJIbHOCTH M NOBCeIHEeBHOM KU3HHU IS
OTMCAHUs C TIOMOIIBIO PYHKIHUN Pa3IMUHbIX 3aBUCUMOCTEN, IPEICTABICHUS UX IpapUuecKH, HHTEPIPETAlUU IPpadrKOB;

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

yMeTb
BBIUUCIISATH IPOU3BOJHBIE U NEP8O0Opa3zHble HIEMEHTAPHBIX (DYHKIIMHA, UCTIONB3Ys CIIPABOYHbIE MaTepUAIbI;



o UCCIIEIOBATh B MPOCTEUINNX CiIy4asX (YHKIUU HAa MOHOTOHHOCTh, HAXOIWUTh HAWOOJBIINE W HAWMEHBIINE 3HAYCHUS
GyHKIUH, CTPOUTh TpapUKd MHOTOUWIEHOB U MPOCMEUWUX pPAyuoOHAIbHbIX (QYHKYUll € WCIOJIb30BAaHUEM  arlrapara
MaTEeMaTHYECKOI0 aHaJIN3a;

o BLIYUCTIAMb 8 NPOCMELIUUUX CYUASX NAOWAOU C UCNONIb308AHUEM NEPBO0OPASHOLL,

HUCIIOJIB30BAThb HpI/IO6peTeHHBIe 3HAHHUA 1 YMCHUS B HpaKTI/I‘leCKOﬁ JACATCIIBHOCTH U HOBCGHHCBHOﬁ KHU3HU OJI:. PCIICHUA
MMPUKIAAHBIX 3a4a4, B TOM YHUCJIC COLIMAJIbHO-9KOHOMUHNYCCKUX U (bHSI/I‘ICCKI/IX, Ha HAauOOJIBIINE U HAUMEHBIIINE 3HaA4YCHU, HA
HaXOXIACHUEC CKOPOCTHU U YCKOPCHUA,

YPABHEHMA U HEPABEHCTBA

yMeThb

o pelaTe paryoHalIbHbIE, IOKA3aTeNbHbIC W JIOTapu()MUUECKIE YPaBHEHUS U HEPABEHCTBA, npocmetiuue uppayuoHaibHole U
MpU2OHOMempu4ecKue ypasHeHus, ux cucmembt,

o COCTaBJIATh YPABHCHUS U HEpAeeHcmea 110 yCIOBUIO 3a1a4H;

. HCIOJIb30BATh JJIs IPUOIMKEHHOT'O PEIIEHUs] YPaBHEHUI U HEpaBEeHCTB IpaduuecKuil METO;

J n300pakaTh Ha KOOPIMHATHOM IIIOCKOCTH MHOYKECTBA PEIICHHUH MPOCTEUIIINX YPABHEHUI U UX CUCTEM;

HCIIOJIb30BaATh l'IpHOﬁpeTeHHble 3HAHUA U YMECHUHA B npaKanecxoﬁ JIeATEJIbHOCTH H MOBCEAHEBHOM KM3HHU 715
L IMOCTPOCHUSA U UCCIICIOBAHUSA HpOCTeI\/JIIHI/IX MaTEMaTHYCCKHUX MOI[GJ'IGI\/'I;

3JEMEHTHI KOMBUHATOPUKHN, CTATUCTUKHA U TEOPUM BEPOSITHOCTEM

yMeThb
o peraTh npocTeiie KOMOMHATOPHBIE 3a/1aul METO/I0M Iepedopa, a TakKe C CIOIb30BAHUEM M3BECTHBIX (JOPMYII;
o BBIUHCIIATH B MPOCTEUIINX CIydasiX BEPOITHOCTH COOBITHI Ha OCHOBE MOJICYETA YHCIIA HCXO/I0B;

HCIIOJIb30BATh npnoﬁpeTeHHme 3HAHUA U YMECHUHA B npaKanecxoﬁ JeITeJIbHOCTH U NMOBCETHEBHOM KU3HHA IS



L aHaJIM3a PCaJIbHBIX YHCJIIOBBIX JAHHBIX, IPCACTABJICHHLIX B BUAC AUATIpaAMM, I‘pa(bI/IKOB;
o aHaJIu3a I/IH(bOpMaI_[I/II/I CTaTUCTUYCCKOI'O XapakTepa.

Conep:xkanue y4eOHOro npeamera

Ot0op conmepxaHusi OOyYeHHMS OCYIIECTBISIETCS HA OCHOBE CIIEAYIOIIMX AWAAKTUYECKAX TNPUHIMIOB: CHCTEMATH3alMs 3HAHUK;
COOTBETCTBHE 0053aTEIIbHOMY MUHHMYMY COICpXaHUS OOpa3oBaHMsA B OCHOBHOW IIKOJIE, YCHJIEHHE OOLIEKYJIbTypHOH HampaBlIeHHOCTH
MaTepHala; y4eT MCHXOJIOTo-TIeJarornieckKuX 0COOCHHOCTEH, aKTyalbHbBIX Uil BO3PACTHOTO MEPHO/a; CO3JaHHe YCIOBUH AJISi IOHUMAaHUS U
OCO3HaHUS BOCIIPUHUMAEMOTr0 MaTepuaa.

Koa-Bo
Koa-Bo
Tema wacop | KOHTPOIBHBIX DJIeMeHTHI COJlep:KAHMus

padot

IToBTOpEHME 4 1
[TonsATHe KOpHS N-i CTETIeHN U3 NecTBUTENBbHOTO Ynciaa. DyHKIUU y =X/ X , UX CBOICTBA U

I'naBa 6. rpaduku. CoiicTBa KOpHs N-ii cTenenu. [IpeoObpa3oBanue BbIpaXKeHUH, COAEPIKAIINX
CreneHu U KOpHH. 12 1

Crenennble (yHKIUU

paaukanel. CTENeHb ¢ pallMOHATBHBIM MOKa3aTeneM u ee cBoiicTBa. [loHsTHe cTenenu ¢
EACTBUTEIBHBIM ITOKa3aTeneM. CBOMCTBA CTEIIEHU C JEHUCTBUTEILHBIM [I0KA3aTEIEM.
CrenenHble QyHKIIUHU, UX CBOMCTBA U TpaduKu




I'naBa 7. Iloka3aTenbHas

Iloka3zarenbHas pyHK1Ms, ee cBoicTBa U rpaduk. IlokasarenbHble ypaBHEHMS.
[Toka3zarenpHble HepaBeHCTBA. [loHsTre Horapudma. Oyukuus y = 10g 4 X, ee cBoiicTBa U
rpaduxk. CpoiictBa norapudpmoB. OcHOBHOE sorapudmuyeckoe ToxaecTso. Jlorapupm
MPOU3BECHNUS, YACTHOTO, cTerneHu. [lepexo K HOBOMY OCHOBaHHIO Jiorapudma. JlecaTnanblii

U JorapupmMuyecKast 20 . . .
yEKTE U HaTypaJIbHBIN Jorapudmel, yrcio €. [IpeobpazoBanue NpoCTEHIINX BHIPAKCHUH,
BKJTIOYAOIIME apH(PMETHIECKUE ONIEPALINH, a TAK)KE OMNEPAIUIO BO3BEJICHHS B CTEIICHb U
20omepanuto jorapudmupoBanusi. Jlorapupmuueckue ypaBueHus. Jlorapudpmuyeckue
HepaBeHCTBa. JuddepeHnnpoBanue moka3aTeabHON 1 TorapupMUIecKoil QyHKIuUi.
[lepBooOpa3Has u HeonpeaeneHHbI nHTErpai. IlpaBuna oTeickanus IepBOOOPA3HBIX.
I'maBa 8. [lepBooOpasuas 6 Tabnuila OCHOBHBIX HEONPEICIECHHBIX HHTETPAJIOB. 3a/1a4u, IPUBOISIINE K TTOHITHIO
Y MHTErpal ompezenaeHHoro uHTerpana. [lonsrue onpenenennoro uarerpaita. ®opmyna Herorona —
JletiOHuIa. Brrunciienne miomniaae miockux (GUryp ¢ moMOIIBIO ONPEeICHHOTO HHTETpaja.
TabnuuHoe u rpaduyeckoe NpeACTaBIeHNE TaHHBIX. YNCIIOBBIE XapaKTEPUCTUKHU PSI0B
naHHbIX. [looyepeqHbIil ¥ OTHOBPEMEHHBIH BEIOOP HECKOJIBKUX 3JIEMEHTOB W3 KOHEYHOTO
I'maBa 9. DnemeHTHI MHOkecTBa. DopMyIIbl yKcia MepecTaHOBOK, COUeTaHUH, pa3MeleHuil. Pemmenue
MaTeMaTHIeCKOH KOMOMHATOpHBIX 3a1a4y. Popmyna 6uHoma Hetotona. CBoiicTBa OMHOMUHAIBHBIX
CTaTUCTHUKH, 6

KOMOMHATOPHUKH U TEO-
pHU BEPOSITHOCTEN

koapduunentoB. Tpeyronbuuk [lackans. DnemeHTapHbIE U CIOXKHBIE cOOBITUS. CllyyaiiHble
coOBITHS U UX BeposITHOCTH. CTaTucTudeckas oo0paboTka naHHbIX. [Ipocreiinue BepossTHOCT-
Hble 3a1aun. Couetanus u pasmenieHud. [loHaTre o He3aBUCUMOCTH coObITHH. BeposTHOCTH
U CTaTUCTUYECKas 4aCTOTa HACTYIUIEHHs COObITHS. PelieHne npakTuyeckux 3azuad ¢
MIPUMEHEHUEM BEPOSATHOCTHBIX METO/I0B. PaccMOTpeHHe Cily4aeB U BEPOSITHOCTh CYMMBI




HECOBMCECTHBIX CO6BITI/II71, BEPOATHOCTH IIPOTUBOIIOJIOKHOI'O COOBITHS.

I'naBa 10. YpaBuenust u

PaBHocunbHOCT ypaBHeHHH. OO0IIKe METO/IbI PEIICHUs] YPAaBHEHUN: 3aMEeHa ypaBHEHUS
h(f(x)) = h(g(x)) ypasueuuem f(x) = g(X), pasioxeHrne Ha MHOYKUTEIH, BBEICHUE HOBOM
nepeMeHHOoH, GyHKIIMOHATBHO-TpaduIeCKUl MeTo ] Perenne mpocTeimmx cucreM
ypaBHEHUH C JIBYMs HEM3BECTHBIMU. PerieHne HepaBeHCTB C OJTHOM MEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB, CUCTEMBI M COBOKYITHOCTH HEPABEHCTB, HPPAllMOHAIbHBIC

HepaBeHCTBA. CHCTEMBbI 13 HEpPaBEHCTBA, HEPABEHCTBA C MOAYJIsIMU. CucTteMbl ypaBHeHHH. Vconp30BaHne CBOWCTB U

YPABHCHHi1 1 HEPABEHCTB rpadukoB PYHKLIMN IPU PEILICHUN YpaBHEHUI U HEPaBEHCTB. MeTOo1 UHTEPBAJIOB.
N300pakeHre Ha KOOPIUHATHOW TUIOCKOCTH MHOKECTBA PEIICHHUI yPaBHEHUN M HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U X cUCTeM. lIpuMeHeHne MaTeMaTuYeCKUX METOAOB IIPU PELICHUN
coJiep KaTeNbHbIX 3aa4y U3 pa3IuyHbIX oOaacTeil Hayku U npakTuku MHTepnperanus
pe3yJibTara, y4eT peajlbHbIX OTpaHUYEHUN. Y paBHEHUS U HEPABEHCTBA C IIapaMeTpaMH.

Hrtorosoe nopropenne

Kypca MatemMaTuku 5—11 7
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PA3BBEPHYTOE TEMATHYECKOE IINTAHUPOBAHUE**
u3 pacuéma 2 uaca 6 Heoento no yueonuxy: A. I. Mopokosuu. Aneedopa u nauano ananuza 10—11 kraccol. - M.: Muemosuna, 2012

Ne Koma-Bo CDopMa XapaKTepI/ICTI/IKa OCHOBHBIX BHUJ10B ,HOMaH_IHCC
ypo HaumenoBanue Tembl wacos | KOHTPO Tun ypoka JESTENBHOCTH yHanmxcs (Ha YPOBHE sananme
Ka st y4eOHBIX IEUCTBUI)
IToBTOpenue (44)
IToBropenue. Tpuronomerpudeckue Crpos rpaduku Tpuronomerpuueckux | 81-14
(GYHKIIH, UX CBOWCTBA U TpauKu. byHKIHMH, CBOOOTHO YUTAIOT 819-23
[TpeoOpaszoBanue rpaduKy, OTpa)karoT CBOWCTBA
TPUTOHOMETPUYECCKUX BBIPAKEHUN byHK1Mi Ha rpaduke, IPUMEHSIOT
npruemMsl peoOpa3oBaHus rpaduKoB
HCIOJIBE3YIOT (POPMYIIBI, COIEpKALIIE
1 1 Ypox obobmarorero TPUTOHOMETPUUYCCKHUEC BRIPAKCHUS,

IIOBTOPEHUS

JUTSI BBITTOJIHEHUSI COOTBETCTBYIOLIUX
pacyeToB; MpeoOpPa3OBbIBAIOT
(bopMyIIbl, BeIpaxast OHU
TPUTOHOMETpHUUYECKHE (DYHKIMU Yepe3
Jpyrue, IpUMEHSIOT (POPMYJIBI
TPUTOHOMETPUH ISl pEIICHUs




MMPUKIAAHBIX 3a/1a4

IToBropenue. Tpuronomerpudeckue
ypaBHEHUS

M

Ypok 0600611arorero
IIOBTOPEHMUS

peoOpa3OBHIBAIOT
TPUTOHOMETPUUECKUE BBIPAKECHMUS;
pelaT TPUrOHOMETPUUECKUE
YPaBHEHHS; BBIYUCIISAIOT 3HAYEHUS
BBIPAXEHUI, coziepkalue oOpaTHble
TPUTOHOMETpHYECKHEe (PyHKINU

§15-18

IToBropenue. IIponsBonHas u ee
IIPUMEHEHHE IS UCCIIEIOBaHUS

byHKIIUN

Ypok 060011arorero
IIOBTOPEHHUS

HAXOJAT MPOU3BOIHBIC JICMEHTAPHBIX
byHKIMH, TpuMeHss TaOIHUILy
MIPOM3BO/THBIX U ITPABUIIA
muddepeHIMPOBaHUS, OCYIIECTBISIOT
QITOPUTM HCCIIEIOBaHUs (DYHKIIUU HA
MOHOTOHHOCTb; IPUMEHSIOT
muddepeHIaTEHOS UCYUCIICHUE IS
pelleHus MPUKIAIHBIX 3a7a4

HAXOJSAT MPOU3BOIHBIE SJIEMEHTAPHBIX
GbyHKUIUH, TPUMEHsIs Ta0IUIly
MIPOM3BOIHBIX U MTPaBUIIA
nudepeHIpoBanmsi, OCYIECTBIISIOT
QJITOPUTM HCCIIEIOBaHUs (YHKITUU HA
MOHOTOHHOCTH; IPUMEHSIOT
nuddepeHantbHOe UCYUCTICHHUE TS
pelleHus MPUKIATHBIX 3a7a4

§24-32




Jlemoncmpupyrom 3nanus o
MpPU2OHOMEMPUYECKUX PYHKUUAX U

He 3a0ano

Bxoonas monumopunzosas pavoma 1 KP Ypok ’\:‘)H”’I’”ﬂ” UX CGOICMEUX, O peutenu i
3HAHUIL MPUZOHOMEMPUUECKUX YPAGHEHUTL U
HepaseHcma, 0 NPOU3BOOHOUL U ee
npuUMeHeHUU.
I'nasa 6. Cmenenu u Kophu. 12
Cmenennuvie pynxkyuu
[ToHsiTHE KOpHS N-0¥ CTENEHU U3 §33Nelr,26,3r,
JEHCTBUTEIBLHOTO YUCIa 1 Ypok Koppexinu IPUMEHSIIOT OTIpeiesIeH e Kopas N-ii | 4T.98,111
3HAHUKA W OTKPBITUA cTemeH No126,14r,
HOBOTI'O 3HAHUS 1568,16r,17T
J OTIPE/ICIISAIOT 3HAUCHUE (PYHKIIUH T10 §34Nelsr,3B,48r,
o . . 1 YPpOK 03HAKOMIICHHS C | 3gayeHMI0 apryMeHTa IIPH Pas3lIMuHbIX | 5a6,7,8Br
DyHKIMY y == » MX CBOHCTBA H HOBBIM MaTepHaJioM croco6ax 3a1aHus GyHKINH; CTPOST
rpadukn rpaduk GyHKINHU; OMUCHIBAIOT 110
T ——— P —— rpa(?m(y U 110 (hopMyIie OBEACHUS U §34Nel0a6,
CBOICTBa PYHKIIMH, HAXOIST 11O 148r.156.16r
rpadguku apuKy QyHKIIMM HanOoIbIINE U e
! cp | Pox supenens ;IE)H/IMGHLHII/IC 3HAYEHUS, IPH Nel 7r, 18,
HaHUH )
e TIOCTPOEHHH TPAPUKOB UCIIOIB3YIOT 195r,216,222
npaBuiia mpeobpazoBanus TpaduKoB
CBoiicTBa KOpHS N-0il CTETICHU 1 §35Ne168,4Br,908B,

Ypok 0CBOEHUST HOBBIX

10r,126r,13a




3HAHUU

CaolicTBa KOpHS N-0il CTENEHU

Ypok popmupoBanus

MPUMEHSIIOT OIpeieieHne KOpHs N-if

Ne22a0,240B,

§35Nel46r,15a,

9 W MPUMCHCHITS SHAHUN | crepiepy 1 ero cBOMCTBA, MIONB3YIOTCS 166,19ar,208r
YMEHHI 1 HaBBIKOB 26a,29,300r
MU TIPU PEIICHUH 3a/1a4
[IpeobOpazoBaHue BhIpaXKEHUH, VpoK 03HAKOMIICHHS ¢ | BHTIOTHSAIOT TIpe06pa3oBaHus §36Ne2,68Br,8a0,
10 | comepkammx pajarKaIbl i . | 96B,118r,120
ACpKaIiux pan HOBBIM MaTepHaIoM BBIPXCHHH, COIEPIKAIUX PATUKAIIHI; N02§6 24»
peIIaloT ypaBHEHUS, UCTIOIb3Ys 2450,24BT,
> MOHSTHUE KOPHS N-#1 cTeneHu
[Ipeobpa3oBanue BbIpaxeHHH, P §36Nel3r,14a,160,
coeprKaluXx paauKaibl HAXOZAT SHAHCHHA KOPHA MO 136,27a0,296,30a
11 p P Ypoxk 3aKpernieHus M3BECTHBIM (DOPMYJIaM ¥ IPaBUIAM o TEEETE
y 78,191
3HaHUHU npeoOpa3oBaHus OYKBEHHBIX
BBIPXCHUH, BKJITFOYAIOIINX PaIHKAITBI
12 Koumponvnas paooma Nel no meme Ypox konmponsa Jlemoncmpupyiom 3nanus o He 3a0ano
"Cmenenu u xopnu" KP 3HaHUil NOHAMUAX CHENneHb U KOPHU, UX
ceoucmeax
13 O0o001enre NOHATHS O TIOKa3aTene YPOK 0CBOCHHS HOBBIX | ppvensioT onpeenenne kopus n-it | §37NelBr,2a,608,
CTCTICHH SHaHUH CTeIICHH | €ro CBONCTBA, nonb3ytorcs | /BT10
UMU TIPU PEIICHUH 33134
O06o0011eHre TOHATHS O TOKa3aTesne Ypok dpopmupoBaHus PP §37Ne146r,19a0,
. | IpencTaBIAOT cTENEHb C IPOOHBIM
14 | crencHu Y IPUMEHEHUS 3HAaHUHN ,Ne296,30BT,
8 MIOKAa3aTeJIeM B BHJIC KOPHS
YMEHHI 1 HaBBIKOB 3206,.26r,278r
15 Crenennbie (QYHKIIMHM, UX CBONCTBA U VYPOK 03HAKOMJIEHHS ¢ | ONPEACIAIOT 3HaYeHHE (PYHKINH 10 §38Ne36,8,10,
rpaduku HOBBIM MaTepHAaIOM 3HAQUYEHMIO apryMEeHTa NpH paznuyHbix | 12Nel8,21mr,
crioco0ax 3amanus PyHKITUU; CTPOSAT 0B,158




rpaduK CTENIEHHON (YHKIUY;
OIKCHIBAIOT IO TPAPUKY U 110
(dbopMyIie TOBEICHHUS U CBOMCTBA

Crenennble QyHKIUH, HX CBONCTBA U (YHKIMHU, HAXOJAT 1O TpaduKy §38Ne308r,310,
rpaduku R E— yHkIMy HauGobIKe ¥ HanMenbluue | 32,260r,27a6,28r
16 1 CP p 3HAYCHUS ,336,39a
Ypox UCCIETYIOT (PYHKIIHMIO TT0 CXeMe, TIpU
MOCTPOCHUHU T'PaUKOB UCIOIB3YIOT
npaBuia npeodpasoBanus rpaduxkos
I'naea 7. Ilokazamenvhan u 20
Jnozapugpmuyeckan ynkuyuu
Iloka3zarennHas KIIHS, €€ 39Ne3sr,10as,15,
17 . Py 1 YPOK OCBOCHIA HOBEIX OTIpPEEIAIOT 3HaUeHUE (PYHKIIUHU T10 3
CBOHCTBA U rpadux 3Hanuit 196,20a6
3HAYEHUIO apTyMEHTa IIPH Pa3THIHbIX ’
crocobax 3agaHus KIIUU; CTPOST
[TokazarenpHas QyHKIHS, e A (byli A p. §39Ne22pr,24a,27,
CBOWCTBA U TpaduK VYpok hopmuposanms | TPAPUK NOKASATENLHON YKL 296,308
18 1 ¥ IPUMEHEHHS 3HaHuiT | ONMCBIBAIOT 110 rpauky u 1o No3 ’lBl" 37
CHUI ¥ HABBIKOB (dbopmysie MOBEACHUS U CBOMCTBA B T
™ DyHKIH 41264268
[Toka3zaTenbHble ypaBHEHUS U PEIIAIOT TOKA3ATEbHBIE YPABHEHHS H §40Ne78r,12a0,
19 HCPaBCHCTBA 1 yPOK O3HAKOMJICHUS C HEPABEHCTBA, HX CHCTEMBI l36r, 1 SaB, 178r
HOBBIM MaTCpHAIOM UCIOJIB3YIOT JJIs1 IPUOIMKEHHOTO §40Ne28r,250,
pelleHNs ypaBHEHUH M HEPABEHCTB 34sr,390r
rpaduyecKuil METoJ
20 | [loka3zaTenbHbIC YpaBHEHUS U 1 CP VpoK oBnaseHus H306pKAIOT HA KOODHHATHOIH §40Ne180,21a,




HCpaBCHCTBA

HOBBIMHU 3HAHUAMU,
YMCHHAMU, HABBIKAMU

IJIOCKOCTH MHOKECTBA PELICHUMN
HEPABEHCTB U UX CUCTEM, PELIAIOT
II0Ka3aTeJIbHbIE HEPABEHCTBA,
IPUMEHSST KOMOMHALIMIO HECKOIBKUX
aJI'OPUTMOB.

238r,26a0
§40Ned 1aB,450r,

498r,500

Konmponwvnaa paooma Ne2 no meme
"Ilokazamenvnaa ynkyus'

Ypox konmpona

ﬂeM()Hcmpupyl()m 3HAHUA O

He 3a0ano

21 nokazamenvHoUl hynKyuu, ee
KP | suanui S .
ceolicmeax u zpaghuxe, 0 peuienuu
YPaeHeHUil U HepaseHCme
[TonsiTue norapudma §41Ne2gr,4a0,50r,
Ypok popmupoBanus 68,88r,92
22 U IPUMEHEHUs 3HaHUN §41Ne126r,138r,
YMEHUM U HABBIKOB 16aB,170,188sr,
19a6
9 dynkuus y = logax, ee cBoicTBa U YPOK 03HAKOMJICHHS ¢ | ONPEJCIAIOT 3HAYCHHE (GYHKIMH 110 §42NelBr,3a0,50,
3 rpadux HOBBIM MaTepHaIoM 3HAYEHUIO aPIyMEHTa IPH Pa3sIMYHbIX | 6Br,8a6
cnocobax 3aaHusl QYHKIMH; CTPOSIT
Oynkuus y = logax, ee cBoiicTBa 1 rpa¢uk gorapupmuueckoit pynkun; | §42Ne906,10a,118r,
rpaduk OIUCBIBAIOT N0 TpadUKy U 1O 14a6
24 KoMOUHUPOBAHHBIH (dbopmyIie TOBECHHS U CBOICTBA §42Nel78r,1920,
CP | ypok dyHKIMH, 226,238

HaXOJAT 1o rpaduKy QpyHKIMH
HauOoJIbIINE U HAUMEHbIIINE
3HA4YEHUs], UCTIOJIb3YIOT MTpaBUIIa




npeoOpa3oBaHus rpaguKoB

o5 CoiicTBa iorapumMoB YPOK OCBOEHHUS HOBBIX | BBINOJIHSIOT apU(PMETHIECKHE §43Ne2gr,4a0,50,
3HAHUM JIEHCTBUS, cOueTasl yCTHBIC U 8a,116
MUCbMEHHBIC TTPHEMBI;
CoiicTBa iorapumMoB HaxoJIT 3HA4YCHHMS Jiorapudma; §43Nel3r,18pr,
5 Ypox q’OPMHpOBaHH’Iv IPOBOJIAT [0 U3BECTHEIM (POPMyIaM 196,22a,258r
6 Mj] | Y TPHMCHCHISA SHAHUH | fyeoGpasopanns GyKBEHHBIX §43Ne286,29r,
YMCHHUHN 1 HABBIKOB BBIPAKEHHUI, BKIIFOYAFOIINX 308r,346,378r
JorapudMpl
27 Ilpomesxcymounan monumopunzoeasn Ypok 00001a0mero §44Ne2r,46,7r,80
paGoma ®P | gourpons pemaroT JorapupMUIECKUe
YPaBHEHHUS, UX CUCTEMBI; UCIIOJIB3YIOT
Jlorapudmudeckue ypaBHEHUS Vpok GpopmupoBanus | Ul IPUOIMKEHHOIO PEIIEHUS §44Ne100,12a,
28 U IPUMEHEHUS 3HAaHUI | ypaBHEHHH rpaduyecKuil MeTo; 138r,146
YMEHU U HaBBIKOB U300paKarOT Ha KOOPJAWHATHOM
TJIOCKOCTH MHOXECTBA
Jlorapudmuueckue ypaBHEHUS VYpoxk 06001IeHus u peleHuii ypaBHEHUI U UX CHCTEM, §44Nel5a,168r,
29 CHCTeMAaTH3aLNN HCIIONB3YIOT CBOMCTBA (DYHKIIHIA 180,19a
3HaHMH (MOHOTOHHOCTb, 3HaKomocTosiHcTBO) | $44Ne206,21a,226
Koumponvnas paooma No3 no meme Jemoncmpupyiom 3nanus o He 3a0ano
30 "JIozapugpmuueckan pynkyun'" Ypok konmponsa Jozapupmuueckoii ynxkyuu, ee
KP | suanui S ’ )
ceolicmeax u zpaghuxe, o peuieHuu
Jlo2apupmuueckux ypasHenui
Jlorapudmuueckue HepaBeHCTBA eMIArOT JIOTapU(PMUUYECKUE 45No38r,5a0
31 pud p YPOK OCBOCHHS HOBBIX p pug 3 T
HEPaBEHCTBA, MPUMEHSSI METO]T 71,981




3HAHUU

Jlorapudmuueckre HepaBeHCTBA

VYpok 3akperieHust

3aMEeHBI IEPEMEHHBIX

JUISL CBEZICHUS JIOTapH(PMUIECKOTO
HEPaBEHCTBA K PAllMOHATILHOMY BUAY,
CBOHCTBa MOHOTOHHOCTH
JorapupMUUEcKOn (HyHKITHH,

§45Nel0r,128r,
131,156

§45Ne16a,170,
18a

32 SHAHUI UCIOJB3YIOT AJIsl HPUOIHKEHHOTO
pellIeHUs HEPABEHCTB rpadruecKuii
METOJ|
IIepexox Kk HOBOMY OCHOBAaHHIO 46NelBr,3,5a0
33 Jlorpa nhma Y CP Yok O3HaKOMIEHHA ¢ UCIIOJB3YS (POPMYIIBI, OCYIIIECTBIISIOT 36 8206 e
p HOBBIM MaTCpraioM Tepexo;1 K HOBOMY OCHOBAHHIO, ,08,70B
[lepexon kK HOBOMY OCHOBaHUIO 46Ne106,12.136
34 Jlorpa nhma Y Ypox 3aKpCIICHHIA BBITIOJIHSIIOT ITPeoOpa30BaHMs ?4 156 1’6 ’
P SHaHUH BBIPAXKEHUI 4,150,102
JuddepeHnupoBanne MoKa3aTeIbHON §47Nelr,2Br,4r,68
U gorapupmudeckoil GpyHkmit Ypok hopMHpOBaHHS 8r,108r,1326
35 U IPUMEHEHUs 3HaHUN §47Nel6pr, 1720,
YMEHHI U HAaBBIKOB 196,20a,248,270,
286r
Konumponwvnasa paooma Ne4d no meme Jemoncmpupyrom 3nanus o He 3a0ano
""l[lokazamenvrasn u Vpok konmpons NOKA3amenbHOU U J102APUDMUYECKOU
7 > 1 37 - r” "/ y
36 | nocapupmuueckan pynxuuu KP 3HAHUI QYHKYUAX, UX C80UCMBAX U epaghuxax,

oughgpepenyuposanuu, o peweHuu

Jqoeap ll(i),llll YeCKUX Hepaeencme




I'nasa 8. Ilepeoobpaznasn u

uHmezpan
37 HepB006pa3Ha51 VPOK O3HAKOMJICHUS C §48N91BF,2216,
HOBBIM MaTepHaIOM 128r,13;36,5ar
ITepBooOpa3uas 48Nel6,178r,180,
b b Ypox obobuenns 1 306 Ne6Br,7ar,808
38 cHCTEMAaTH3ALUN 11 %B 1 a, 2 6’
3HAHUU ’ T
HAXOJAT MEPBOOOPA3HBIC JJIsT CYyMMEBI
OnpeneneHHbld UHTErpall (ymKimi u mponsseneHus GyHKIIN §49NelBr,2a0,48r,
VYpok popmupoBanus | Ha 1UCIO 546.668
39 CPp ¥ [IPUMCHCHHUS 3HaHui | UCTIONb3Ys CHPABOYHBIEC MaTEPHAIIbI; s4 9’N07a 5.850.9a6
YMEHHi1 ¥ HABBIKOB BBIYHCIISIFOT HECOIPEACTICHHBIC o
WHTETpalbl; 106
- IIPUMEHSIOT CBOMCTBA
OnpeneneHHbld UHTErpall ) HEOTIPE/IETICHHBIX HHTErPATOB B §49Nel1r,14Br,
40 KombuuipoBaHHbIH CJIO’KHBIX TBOPYECKHX 3aJ1a4ax 17a,198r,23a6
YpPOK No256,26a0,
276,28a,296
OrnpeneneHHbIN UHTErpa VYpoxk 060061eHs 1 §49Ne316,32a0,
41 CHCTEMAaTHU3alNU 336,34a
3HaHUH
42 | Konmponvnasa paboma Ne5 no meme KP Vpox konmpoan Hemoncmpupyrom 3nanus o He 3a0ano

ll@[)(ﬁ()()(;])[l?ll()ﬁ, (mpe()e,veml().w u




"Ilepeoobpasnan u unmezpan'

3HAHUU

HeonpeoeleHHOM UHmezpaie,
NOKA3bl8AI0OM YMEHUE PeuleHus
NPUKTAOHBIX 3A0aU

I'nasa 9. Inemenmot
Mamemamuyeckoil CmamucmuKu,
KOMOUHAmMOpUKu u meopuu
eepossmuocmeint

Cratuctudeckast 00pabOTKa JaHHBIX

ypOK O3HAKOMJICHHSA U

§50Ne2,4,6

43 3aKpeIUICHUS] 3HAaHU I §50Ne8,10,11
[Ipocrelinre BEpOSITHOCTHBIE 3a/1a41 Ypok popmupoBanus §51Ne2,5,6
44 Y IPUMEHEHUS 3HAaHUH §51Ne7,8,11
YMEHUH U HAaBBIKOB
Coueranus U pa3MenieHust §52Nel6r,28r,3a0,
45 Ypok 03HAaKOMIJICHUS € HCTIONB3YIOT OCHOBHBIE IOHATHS Ne9,108r,12a0,
Cp HOBBIM MaTepHAIOM KOMGHHATOPHKH 15,17,1968,560r,6a
®opmyna bunoma HproToHa Ypok dhopmupoBanus §53Ne168,2a0,36r
46 Y IPUMEHEHUs 3HaHUN §53Ne46,56r,6a
YMEHH U HaBBIKOB
47 CrnyyaitHble COOBITHS U UX YPpoK 03HaKOMIIEHUS € 0BCYKIAIOT CBA3H KOMOMHATOPHKH M §54Ne3,6,13,15

BEPOATHOCTU

HOBBIM MaTCpUaJIOM

TEOPHUH BEPOATHOCTEM,

§54Nel176r,238r,
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48

Konmponvnaa paooma Neb no meme
" Cmamucmuka, KomoOuHamopuxa u

Ypox konmpona

Jemoncmpupyiom 3nanus

He 3a0ano

) e KP 3HAHUIL CIamMUuCmuKu, KOMOUHAMOPUKU U
meopus éepossmHocmei meopuu eeposmuocmeii
I'naea 10. Ypasuenus u nepagencmea. 13
Cucmempl ypasHenuil u HepaseHcme
49 PaBHOCHIIBHOCTH ypaBHEHUN 1 Ypok 0CBOEHUSI HOBBIX §55Ne2,38r,5,66
3HAHUU
PaBHOCHIIBHOCTD YpaBHEHUI Ypok popmMupoBanus §55Ne7a,806,9ar
50 1 . NPOU3BOJAT PABHOCHITbHBIE IEPEXOIBI | §55No] Opr, 1 16,
yMeHEH ¥ HABBIKOB C IEJBIO YIPOIICHUSI YPaBHEHUS; 125
JTIOKA3bIBAIOT PABHOCUIIBHOCTh
OO011re MeToIbl peleHusl ypaBHEHU N VYpOK OBIIaicHUS YPaBHCHHUH Ha OCHOBC TCOPEM §56Ne3,5,96,11a
ABHOCUJIbHOCTH, BBITIOTHSIOT
51 1 HOBBIMH 3HAHUSIMH, p . §56Ne136,14sr,
MPOBEPKY HANIEHHOTO
YMEHUSIMH, HaBBIKAMH 16a,198r
pelIeHus C TOMOIIBIO MOJCTAHOBKU U
" eTa 00J1IacTu 10IyCTUMBIX
OO01ue MeTo/Ibl peleHusl ypaBHEHU N ya . sony §56Ne21a,230,27a
. 3HAYEHUU 306
52 1 KoMOuHMpoBaHHbIi
CP YPOK §56N933a,356,
38ar,410
53 | Pemenne HepaBeHCTB ¢ OAHOU 1 VpOK OCBOCHHS HOBHIX IIPOM3BOJIAT paBHOCWIIbHBIE Nepexoab! | §57Ne2aB,3a06,40,
C LEJIbI0 YIIPOIIECHHS] HEPABEHCTB; 7a,80,9a




MepeMEHHOM

3HAHUU

JOKa3bIBAKOT PaBHOCHUJIbHOCTb
HEPAaBCHCTB Ha OCHOBE TEOPEM

Nel16,13a,146

PellieHne HEPABEHCTB € OJIHOM PaBHOCHJIEHOCTH, BBITOJIHSIOT §57Ne23a0,248r,
HepEMEHHOMN HPOBEPKY HalJIGHHOTO PEILICHUS C 252a626,28,30a0,
54 VYpok 3aKkperuieHus IIOMOUIbIO IIOJICTAHOBKY U 17a,2006,22a
M/ | 3uanwmit ydera 00JIaCTH JIONMyCTUMBIX
3HAYEHUH CTPOSIT MHOXKECTBO TOYCK
MIJIOCKOCTH, YAOBJICTBOPSIOIINX
HEPABCHCTBY
VpaBHEHUS U HEPABECHCTBA C ABYMS 5732a§58NelBr
55 | P p yM VPOK 03HAKOMICHHA C | poiaor yoapmerms © § o 62 o ,
MIePEeMECHHBIMU HOBBIM MaTepUaIOM [0 HCTCHHBIMI TIEDCMCHHBIMI 1 r,50,60r,9a
YpaBHEHHUS U HEPABEHCTBA C ABYMS v §58Ne100,12a,
0K (P OpMHUPOBAHHUS
EpEMEHHBIMH POK (opmup y 136,15r,176
56 U IPUMEHEHUS 3HAaHUU Fpa(i)I/I"ICCKI/I peuaroT HEPABCHCTBA C Nol9r.206r
- b b
MCHUM 1 HaBBIKOB AByMs [ICPEMCHHBIMU
Y 22a,236,246r
CucreMbl ypaBHEHHM €IIal0T CUCTEMEI JIB aBHEHUH C 59Nelr,2a,3r,40B
57 yp Ypok 0CBOEHUSI HOBBIX p JIBYX YP 3 e
- JIBYMsI HEU3BECTHBIMU METOJIOM 6a,76
MOJICTAHOBKH, PEIIAIOT CUCTEMBI
Cucrembl ypaBHEHUH YpPaBHEHUU C IBYMsI HEU3BECTHBIMHU §59Ne8mr,100,13a,
Ko . METOJIOM anre0panyecKoro cloxeHus, | 15a,180
58 CP OMOMHHPOBAHHBIN IIPUMEHSIOT Pa3IM4HbIE CIOCOOBI TpH | Ne21a,226,23a
0K N
yp PCIIECHUHU CUCTEM YPABHEHHH, PEIIAIOT | 25 27

CHUCTEMY TPEX YPAaBHEHMH C TpeMs
IIEPEMEHHBIMU




VYpaBHEHUS U HEPABEHCTBA C

ypOK O3HAaKOMJICHHUA C

COCTaBJIAIOT INJIaH UCCIICAOBaHUA

§60N22,36,4a,56

59 rnapameTpamMu HOBBIM MaTepUaIOM YpaBHCHUA B 3aBUCUMOCTHU OT N913a,15,166
3HAYEHUI MmapameTpa;
YpaBHEHHUs 1 HEPABEHCTBA C VYpok oBnaneHus OCYIECTRISIOT PA3paGOTAHHBIH TUTAH; §60Ne7,9a,11,126
60 | mapamerpamn HOBBIMM 3HAHUSIMH, PEIIAIOT YPABHEHHS H HEPABEHCTBA C Nel7a,180,19a
YMEHUAMM, HABLIKAMH | o ya v rernanin
Konmponsnas paboma Ne7 no meme Jemoncmpupyiom 3nanus o He 3a0ano
61 | " Ypaenenusn u nepasencmea "’ KP ?/}{ZZ‘I l’;” Hmpona PA3TUYHBIX MEMOOax peuieHus
YPasHeHuil u
Iloemopenue(14)
Pemenue 3amau Ha moBTOpEHUE 000011[ar0T HOHATHE O IIOKA3aTeNe §33-37,
Crenenu 1 KOpHU CTEIEHM; HAXOIAT 3HAYEHUSI KOPHS 855-58,3P
YpaBHCHHS 1 HEPABCHCTBA HATypaJIbHOM CTENEHH, TI0 U3BECTHBIM
dbopMyiaM U TipaBUIIaM
npeoOpa3oBaHus OYKBEHHBIX
BBIPXCHHH, BKITFOYAIOIINX PaIHKAITBI
62 Ypox oboduarormero MCIIONIB3YIOT CBOMCTBA
MTOBTOPEHUS

PABHOCUJIBHOCTH MPH PEIICHUHN
YPaBHEHUH U HEPABEHCTB;
IIPOU3BOJAT PABHOCHIIBHBIE TIEPEXOBI
C LENbIO YIPOLICHUS YPaBHEHUS;
JTIOKa3bIBalOT PAaBHOCWIIBHOCTD
HEPaBEHCTB Ha OCHOBE TEOPEM
PaBHOCUIIBHOCTH
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Pemenue 3agau Ha moBTOpEHUE
CucreMbl ypaBHEHHI 1 HEPABEHCTB
Pemienue TecToBbIX 3a1aHui ¢

BBIOOPOM OTBETA

Ypok 060061Iaroero
HIOBTOPCHHSI

pelarT CUCTEMY YPaBHEHHUU
METO/IOM BBE/ICHUS HOBBIX
[IEPEMEHHBIX; IPUMEHSIOT PA3JIM4YHbIC
CIoCcoObI IPU PEIICHUU CUCTEM
YpPaBHEHUI; PEIIAIOT YPABHEHUS U
HEPaBEHCTBA C [TapaMeTpamMu
pelaroT U IPOBOJAT UCCIIENOBAHNS
pELIEHUs] CUCTEMBI, COAeprKalIeil
YPaBHEHUs pa3HOI0 BUJA; PEIIAIOT
TEKCTOBBIE 33/1a4M HA HAXOXK/JECHUE
HauOO0JIbIIEr0 (HAUMEHBILIETO)
3HAYEHMSI BEJIMYUHBI C IPUMEHEHUEM
MIPOU3BOAHOMN

859-60,3P

64

Pemenue 3agau Ha moBTOpEHUE
Pemenue 3amannit EI'D Pemenne
KaueCTBEHHBIX TECTOBBIX 3aJIaHUMN C
YHCIIOBBIM OTBETOM

M

Ypok 06061mIaromniero
IIOBTOPEHUSA

UCIOJIb3YIOT HECKOJIBKO IIPUEMOB IIPU
pELICHUN YPAaBHEHHI; pEIIaoT
YPaBHEHHMSI C MCII0JIb30BAaHHEM
PAaBHOCUIIBHOCTH YPaBHEHUH;
UCMOJB3YIOT IpaduK QyHKIUH TpH
pEeIIeHNN HEPaBEeHCTB (TpaduuecKuii
METO/)

HCCIIETYIOT CBOMCTBA CIIOKHOU
(bYHKLNU; UCTIONB3YIOT CBOMCTBO
NEPUOTMIHOCTH (PYHKIIAHU JITIS
peleHus 3a1a4; YUTAIOT CBOICTBA
¢yHKIMH 110 TpaduKy U
pacro3HaBaroT rpauku

3amauusg EI'D




HJIEMEHTAPHBIX (DYHKIMH

Pemenue 3agau Ha moBTOpEHUE

Ypok 0600611arorero

UCIIONB3YIOT Tpaduk QYHKITUU TIpH

3amauusg EI'D

65 | Pemenue 3aganmii EI'D [Ipobiemubie 1
IIOBTOPEHUSA pPCICHUN HECPABCHCTB C MIapaMETPOM
TECTOBBIC 3aJIJaHUS C TTOJIHBIM OTBETOM (rpadpuueckuii MeToz)
Hmozo6as monumopunzosasn v Hemoncmpupyrom 3nanus o He 3a0ano
66 | paboma 1 OP POK 3aKpCILICHIA PAa3IUUHBIX MEMOOAX peuleHUs
SHaHMH YPAGHEHUIl U
67 Pemenue 3agau Ha moBTOpEHUE 1 Yok 060061I1ar0IIEero 3aganusa EI'D
Pemenue 3amanuii EI'D TIOBTOPEHUS pacIIMpPsIOT 1 0000IAI0T 3HAHUS
> ~ T 4 7 y 7 e
68 Hmozosasa konmponvnasn paooma 1 op Ypok KOHmMponA Jlemoncmpupyiom 3nanus no He 3a0ano
Jndnmn npeomenty
HTtoro yacos 68

**B TeueHHne roaa BO3MOKHbI KOPPEKTUBbI TEMATHYECCKOT0 IJIAHHPOBAHUSA, CBA3AHHbLIC C 00beKTHBHBIMH npuivHamMu.
Onucanue MaTEPUHAJIBHO-TEXHUYECCKOI0 odecneyeHu 06p330BaTeJIbHOF0 nmpouecca

HaumeHnoBanue 00beKTOB U CpEaACTB MAaTCPHAJIBHO-TEXHUIECCKOI'O obecneyeHUus
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HNuTepHer pecypcebl

Jns  uHOpMAIOHHO-KOMIIBIOTEPHON — MOANEP)KKM  y4eOHOro Mpolecca MpPEAronaraercsi HCIMOJIb30BaHUE —CIIEAYIOIIMX — [POrpaMMHO-
MeIarOrMYeCKUX CPEJICTB, PEATU3YEMBIX C TOMOILIBIO KOMITBIOTEPA:

e CD «1C: Penerurtop. Maremaruka» (KuM);

e CD «AJII'EBPA ne misa ormmmuankoBy (HMM s3xoHOMHKYM aBUAITMOHHOM MTPOMBIITUIEHHOCTH);

e CD «Marematuka, 5-11».
Jnst obecrieueHrst IOJJOTBOPHOTO y4EeOHOro Ipoliecca MPenoaracTcs UCIoib30BaHue MH(POPMAIIMM M MaTepHajioB ciieAyroumx MHTepHer-

pecypcosB:

1.

Texnuueckue cpeacTsa o0yueHust

VYpoku u meauareku Kupuna u Megonus
Komnerorep, mpoekTop
WHTepakTUBHAs JOCKa




