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npotokon NeS ot 28.08.2023 r. /. _Lf 2023,

Pabouas nporpamma
y4ueGHOro npezvera «Asre6pa u Havana aHanH3a»
ans 11 knacea cpeanero obuero obpasosanus

Cpok ocBoenus nporpammsi 1 roj

2023 roa



Penen3sus

Ha paGouyio nporpammy yyeGHoro npeamera «Anrebpa 1 Havana aHanH3a»
s 11 knacca cpeanero obutero obpasosanus
Ha 2023-2024 yuyeOublii roa

Pabouas nporpamma coctaBneHa u3 pacuyera 4 yaca B Hesiemo, 136 yacos 3a yueOHbli roj,
4To cooTBeTcTBYET yueOHOMY nanany MAOY «KpacHoropckas ruMHasusy.

CoCTOHUT U3 CIeAYIOUINX YacTeii:

THTYJIBHBIA JIHCT

MOACHHTE/IbHAS 3alTHCKa
y4yeOHO-TeMaTHYECKHIH ru1an

y4eOnas nporpamma

CITHCOK OCHOBHOH JIMTEPATYphb! VIS YUHTENS
CIIMCOK OCHOBHOH JIUTEPATYPBI JUIS YYaIllHXCs
1epeyeHb HTOTOBBIX (POPM KOHTPONS
KOHTPOJIbHO-H3MEPHUTEIbHBIE MaTepPHAIIbI

dopma u coaepkaHue AaHHBIX wuacTedl pabouel nNporpaMMbl OTBEHalOT TpeOOBaHHAM,
YCTAHOBJICHHBIM JIOKTbHBIM akToM «[lonoxkenne o paboueit mporpamme y4eOHOro npeamera,
(akyabTaTHBHOrO Kypca., Kypca no BbiOopy. anektuBHoro kypca B MAOY «Kpachoropckas
rumHasus».  Jlannas  nporpamMma  coOTBeTCTBYeT  (eflepasibHOMY  rOCYNapCTBEHHOMY
oOpaszoBaTtenbHOMY CTaHAApTY cpejHero ofuiero oOpa3oBaHHA M MOXKeET ObITh MCNONB30BaHA B
KayecTse paboyeii.

Penensent ﬂ,&/ Jleontbesa M.B., 3aseaytommuii [IIMO yuuresneii ecrecTBeHHo-
HAYYHOTO IMKJIA H MATeMATHKH, HH(OPMATHKH.

«28» aBrycra 2023 r.



MOSACHUTEJIBHAS 3ATINCKA

Pabouas nporpamma no ywebHomy mnpeamery «Anredpa ¥ Hayala MaTEeMaTHUYECKOIO
aHanuza» s 11 knacca (nmpodruibHBIN ypoBeHb) paspaboraHa B COOTBETCTBUHU ¢ DenepabHbIM
rOCYAapCTBEHHBIM 00pa30BaTebHBIM CTAHAAPTOM cpejHero obmero obpasoBanus, IIpumepHoii
OCHOBHOH 00pa30BaTe/IbHONM MPOrpaMMoil cpeiHero obuiero odpa3oBaHus (MPOTOKON OT 28 HIOHA
2016 r. Ne 2/16-3); [Tonoxxenuem o paboueil nporpamme yqyutesiel - NpeIMETHUKOB, PeaTHu3yIOIIUX
dIrOC COO, npumepHO# porpaMmMoi Ui 001Ie00pa3oBaTeIbHBIX YUYpPeXKIASHUH 10 anredpe u
HayajgaM mateMmatudeckoro ananuza Kk YMK «Anre6pa - 11 knacc. IlpopunbHblil ypoBeHb - aBTOP
A.I''Mopakosuu» [IIporpammbr mis o6ueoOpa3oBaTenbHBIX YUpeKAeHUH. Anrebpa M Hadana
Matemaruueckoro ananusa. 10-11 knaccel. ABropsi-cocraBurenu M.M.3ybapesa, A.I'"'Mopakosuu —
M.: Muemo3suna, 2009.]

O0mas xapakTepucTHKA Y4e€0HOT0 mpeaMeTa

B mnpoduasHoM Kypce cojepkaHue oOpa3oBaHHS, MPEACTABIEHHOE B OCHOBHOM IIKOJIE,

pa3BUBACTCS B CICAYIOMNX HANlPaBICHUAX:

e CHCTeMaTH3allUs CBeJEeHUH o uuciax; (GOopMUpOBaHWE IMPEJACTABICHUH O pacIIUPEHHH
YHCIOBBIX MHOKECTB OT HATYPaJbHBIX JO KOMIUIEKCHBIX KaK CIOCc0o0€ MOCTPOSHHS HOBOTO
MaTEeMaTUYECKOro amnrapara JUls pelleHUs 3a[a4 OKPYKalollero MUpa U BHYTPEHHHUX 3aJ1a4
MaTeMaTHKH; COBEPIICHCTBOBAHUE TEXHUKH BHIYHCIICHHUI;

e pa3BHUTHE W COBEPIICHCTBOBAHHWE TEXHHUKH anreOpanyeckux TpeoOpa3zoBaHUil, peIICHUS
ypaBHEHUH, HEPABEHCTB, CUCTEM;

e CHCTEMaTH3allis U paclIMpeHHe CBEACHHH 0 (QYHKIUAX, COBEPIICHCTBOBAHUE TpapruecKux
YMEHHUIi; 3HAaKOMCTBO C OCHOBHBIMM HACAMH M METOJaMH MaTEMaTHUYCCKOTrO aHaan3a B
o0beMe, MO3BOJISIONIEM HCCIENAOBAaTh AJIEMEHTapHble (DYHKIMU W peniath NpocTeuinne
reoMeTpuyecKkue, GU3NYecKue 1 Ipyrue NpuKIaJHbIe 3a1a4u;

e  pacIIUpPEHHE CUCTEMBI CBEJICHUH O CBOMCTBAX TUIOCKUX (DUTYpP, CUCTEMATHUECKOE U3YUYCHHE
CBOMCTB MPOCTPAHCTBEHHBIX TEJI, PA3BUTHE MPEICTABICHUN O T€OMETPHYECKUX H3MEPEHUSX;

e pa3BUTHC TIPEACTABICHUN O  BEPOSITHOCTHO-CTAaTUCTHYCCKUX  3aKOHOMECPHOCTAX B
OKpYXKalollleM MUpE;

e COBEpIICHCTBOBAHME MAaTEMaTUYECKOrO pPa3BUTHA /0 YPOBHs, TO3BOJISAIOLIETO CBOOOIHO
MPUMEHSTh M3YyYEHHBbIE (DaKThl M METOJBI MPH PEHICHUM 3a/ad W3 Pa3lUyHBIX pa3/cioB
Kypca, a TaKyKe UCIO0JIb30BaTh UX B HECTAHIAPTHBIX CUTYALIUSIX;

e (dopmupoBaHHEe CIIOCOOHOCTH CTPOUTH M HCCIIEAOBATh IMPOCTEHIIME MaTeMaTHYECKHE
MOAOCIIH l'lpH pCI_IICHHH HpHKJ’Ia}IHBIX 3ada4, 3aga4d U3 CMCKHBIX AUCLHUIIIHNH, yT‘J'Iy6J'ICHHC
3HAaHUH 00 OCOOCHHOCTSAX IPUMEHECHUS MATEMAaTUYECKUX METOA0B K MCCICAOBAHUIO
MIPOLICCCOB M SBJICHUI B MPUPOJIC U 0OIIICCTRE.

I{env npeomema:

CrniocobcTBOBATH (opmMHupOBaHHIO MaTCMaTHUYCCKOM KYJIBTYPBI, (hopMHPOBaAHHIO
HUHTCJUICKTYAJIBHO - FpaMOTHOﬁ JIUYHOCTH, CHOCOOHOM CaMOCTOSITEILHO Iojay4yarb 3HAHMHA,
OCMBICJICHHO BBIOMpaTh NMPO(ECCHIO M CIEUAIBHOCTh B COOTBETCTBHM C 3asiBICHHBIM MPOQHIEM
o0pa3zoBaHMs B YCIOBUAX MOJEPHHU3ALMN cUCcTeMBbI 0OpazoBaHus PD.

N3yuenue matemaTuku B 10-11 kiaaccax Ha npodpHILHOM YPOBHE HANPABJIEHO HA
AOCTHKEHHE CJIeAYIONUX 3a0ay:

e (opmupoBaHHe TpeACTaBICHUH 00 MOEAX M METOAAaX MaTEMaTHKH; O MaTeMaTHKE Kak

YHUBEPCAIbHOM S3bIKE HAYKU, CPEICTBE MOEIUPOBAHUS SABJIEHUN U [IPOLIECCOB;

e OBJAJICHUE YCTHBIM U TIMCBbMEHHBIM MaTEMaTHUECKUM SA3BIKOM, MaTeMaTHYEeCKHUMH
3HAHWUAMU U YMCHUSAMH, HCO6XOJ_U/IMI>IMI/I I U3YUYCHHUS HIKOJIBHBIX C€CTCCTBCHHOHAYYHBIX
JUCLMIUTAH, Ul TIPOAOJDKEHHUs 00pa3oBaHUs M OCBOEHHUS M30paHHOM CIENMalbHOCTH Ha
COBPEMEHHOM YpPOBHE;



e pa3BUTHE JIOTMYECKOTO MBIIUICHHS, AJITOPUTMUYECKON KYJbTYpPbl, NPOCTPAHCTBEHHOTO
BOOOpa)KeHUS, pa3BUTHE MaTeMaTHYeCKOTO MBIIUIGHHS ¥ HWHTYHWLHH, TBOPYECKHX
CrOCOOHOCTEN Ha ypOBHE, HEOOXOAMMOM [UIsi NPOJOJIKEHUs oOpa3zoBaHus M s
CaMOCTOATEILHON ACATENIbHOCTH B 00JIACTM MaTeMAaTHKH M €€ IPUJIOKEeHHH B Oyayuiei
npoheccnoHaIbHON JeATEIIbHOCTH;

e BOCIMTAHUE CPEACTBAMU MATEMATHKU KYJIbTYPbl JIMYHOCTH: 3HAKOMCTBO C HUCTOpHUEH
pa3BUTHA MaTEMaTHKH, HBOJIIOLUEH MaTEeMaTHYeCKMX MWJeH, IOHUMaHHE 3HAYMMOCTH
MaTeMaTHKH /7151 O0IIECTBEHHOT O porpecca.

Mecto yuyeGHOro npegMera B y4eOHOM ILJIaHe

Ha usyuenue anreOpbl ¥ Havan Maremaruyeckoro ananusza B 11 (mpoduiibHbli ypOBEHB)
Kiacce oTBoauTcs 136 yacos u3 pacuéra 4 yaca B HEJEIIO.

B 2021-2022 y4eGHOM TOXY KOJTHYECTBO YacoB 3a yueOHBIH roj coctaBmwio 134. M3MeHneHus
B pabouyI0 MporpaMMy BHECCHBI Ha OCHOBaHMHM TNpHKa3a aupekropa ruMHazuu Nel83 ot 14.04.2022
r. «O6 yrBepxxaenun Kanenmapuoro ydeOnoro rpaduxa na 2021-2022 yueOGHbIN roj B HOBOI
penakuuw». BblnonaHeHue mnporpamMmbl  obecrieduBaeTCss 4epe3 HWHTEHCHUUKAIHMIO y4eOHOro
npoiiecca.

IleHHOCTHBIE OPHEHTHPHI COIePKAHUA YUeOHOT0 peaAMeTa

MaremaTtuyeckoe oOpa3oBaHHE HTpaeT BaXHYIO poib Kak B TPAaKTUYECKOW, TaKk U B
JIyXOBHOW JkM3HHM oOmiecTBa. IlpakTHueckas cTopoHa MaTeMaTHYeCKOro oOpa30BaHMs CBsA3aHa C
dbopMupoBaHUeM CIOCOOOB JEATEILHOCTH, JYXOBHas -— C UHTEIUIEKTYaJIbHBIM pPa3BUTHEM
qesioBeKa, GopMUpoBaHUEM XapaKTepa U 00IIel KyJIbTYpHbI.

[TpakTHUeckass MOJIE3HOCTh MaTeMaTHKH OOYCIOBJIEHa TEM, 4YTO €€ MPEAMETOM SBISIOTCA
(yHIaMEHTAIbHBIC CTPYKTYPBl PEallbHOTO MHpa: MPOCTPAHCTBEHHBIC (POPMBI U KOJHUUECTBEHHBIC
OTHOILUEHUS — OT MPOCTEHIINX, YCBAMBAEMBIX B HEMOCPEJCTBEHHOM OMbBITE, 10 JA0CTAaTOYHO
CJIOKHBIX, HEOOXOMUMBIX I pPa3BUTHs HAYYHBIX M TEXHOJIOTHYECKHUX HIeH. be3 KOHKpeTHBIX
MaTeMaTUYeCKNX 3HAHWH 3aTPYAHEHO TOHMMAHHWE TIPUHIMIIOB YCTPOWCTBA W HCIOJb30BaHUS
COBPEMEHHOM  TEXHMKH, BOCHPHUATHE M  HHTEPIpeTals  pa3HOOOpa3HONH  COLMATBHOM,
YKOHOMUYECKOH, MOoMuTHYeCKOl uHpopMauuu, ManodpdekTUBHA MOBCEIHEBHAS MNpPAKTHYECKas
JesATeNbHOCTh. KaXk1oMy 4eNnoBeKy B CBOCH JKU3HU MPUXOAUTCS BBIMOJHATL JOCTATOYHO CIOKHbBIE
pacueThl, HaXOIUTh B CIPAaBOYHHUKAX HY)XHbIE (DOPMYIIBI U MIPUMEHATDH WX, BIAJIETh MPAKTHIECKUMH
MpHEMaMH TEOMETPUUECKUX W3MEPEHHH M MOCTPOCHHM, YUTaTh HH(OPMAIIHIO, TIPEACTABICHHYIO B
BUY TaONuIll, Auarpamm, rpaukoB, MOHUMATh BEPOSATHOCTHBIA XapakTep CIydaWHBIX COOBITHH,
COCTaBJISITH HECJIOKHBIC aJITOPUTMBI U JIp.

bez 0a30BOi  MaTeMaTH4EeCKOM  MOJATOTOBKM  HCBO3MOJKHO  CTaTh  0Opa3oBaHHBIM
COBPEMEHHBIM 4YENIOBEKOM. B mikorne maremaTtuka CIyKUT OHNOPHBIM MPEIAMETOM Ul HU3Y4YCHHS
CMEXHBIX JAUCUMIUIMH. B mociemkonsHON JKU3HM peabHOM HEOOXOAMMOCTbI) B HAIUU JHU
SBIISICTCS HEMpepbIBHOE 00pa3oBaHKue, YTO TPeOyeT MOJHOICHHONW 6a30Boi 001Ic0Opa3zoBaTe/IbHON
MOATOTOBKH, B TOM YHCIIC M MaTeMaTHdccKoW. M HakoHen, Bce OOJIBIIC CIEHHMANIbHOCTCH, TC
HEOOXOIUM BBICOKUH YPOBEHb 00pa30BaHUs, CBS3aHO C HEMOCPEICTBEHHBIM TPUMEHECHHEM
MaTeMaTUKH (P9KOHOMUKA, Ou3Hec, (uHaHChl, GU3nKa, XUMUs, TeXHUKA, UHpoOpmaTuKa, OHoIIOrHs,
ncuxojiorust U 1p.). Takum oOpa3om, paciiupsercs Kpyr MKOJbHUKOB, UISI KOTOPBIX MaTreMaTHKa
CTAaHOBUTCS 3HAYUMBIM MTPCIMCTOM.

JInist )KU3HU B COBPEMEHHOM OOLIECTBE BaXKHBIM SIBISICTCSA (POPMUPOBAHUE MATEMATHUECKOTO
CTHJISL MBIIIIEHUS, HPOSBISIOUIErOCs B OMNpPEJIEIeHHbIX YMCTBEHHBIX HaBblkax. B mponecce
MATEMAaTHYECKOM JeATEIbHOCTH B apCeHall TNMPUEMOB M METOJOB YEJIOBEYECKOr0 MBILUICHUS
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCS HMHAYKUUSA W JeAyKuus, o000IeHne W KOHKpEeTH3alus,
aHaJ3 W CHHTE3, Kiaccuukauus W cucTeMaTu3anus, adcTparupoBaHue u aHanorus. OOBEKTHI
MATEMAaTHYECKUX YMO3AKIIOYEHUH U TNpaBUiia MX KOHCTPYMPOBAHUS BCKPBIBAIOT MEXaHU3M
JIOTHYECKHX TOCTPOEHHUH, BBIpadaTHIBAIOT yMEeHUs (QOPMYJIHPOBaTh, 0OOCHOBLIBATH U JIOKA3bIBATH
CYXKJCHHsS, TEeM CaMbIM pa3BUBAIOT JIOTMYECKOE MbIIIeHHe. Beaymas poib NpHUHAICKUT
MaTeMaTuke B (POPMUPOBAHUN AITOPUTMHYECKOTO MBIIIICHUS U BOCTIMTAHUU YMEHHI JICHCTBOBATH
10 3aJlaHHOMY QJIFOPUTMY U KOHCTPYHpPOBaTh HOBbIE. B X01€ pelienus 3a1a4 — OCHOBHOU y4yeOHOM



NEeATEeIbHOCTH Ha YPOKaX MaTeMaTHKU — DPa3BUBAIOTCS TBOpPYECKas W TPHUKIIAJHAs CTOPOHBI
MBIIITICHHUS.

OOyueHne MaTeMaTHKE JAaeT BO3MOXKHOCTh Pa3BHBATh y YHYAIIUXCS TOYHYIO, YKOHOMHYIO U
MH(POPMATUBHYIO peyb, yMEHHE OTOMpaTh Haubosiee MNOAXOIAIINE S3bIKOBbIE (B YacCTHOCTH,
CUMBOJIYECKHE, rpaduecKue) CpelcTBa.

Marematnueckoe oOpa3oBaHHE BHOCHT CBOM BKJIaj B (OpPMUpOBaHUE OOIIEH KyJIbTYphl
yenoBeka. Heo6XoauMbIM KOMIOHEHTOM 00ILEH KyIbTYpbl B COBPEMEHHOM TOJIKOBAaHUM SABIACTCA
ofliee 3HAKOMCTBO € METOJAaMM IIO3HAHUS JEHCTBUTEIILHOCTH, NPEACTaBICHUE O HpeAMeTe U
METO/le MaTeMaTHK{, €ro OTIMYUSA OT METOJOB €CTECTBEHHBIX M TyMaHMTapHbIX HayK, 00
0COOCHHOCTAX MPHUMEHEHUS MaTEMaTHKH UL PEILICHUs HayYHbIX M MPUKIAIHbBIX 3a/1a4.

H3yuenne mMareMaTHKH CIIOCOOCTBYET ICTETHYECKOMY BOCIIMTAHHIO YEIOBEKA, TOHUMaHHIO
KpacoTbl M M3SILECTBA MAaTEMATHUYECKUX PACCYKIEHHH, BOCHPUATHIO TI'€OMETPUYECKUX GopMm,
YCBOEHHIO UJIEH CUMMETPHH.

Hcropuss pa3BUTHA MaTEeMaTHYECKOrO 3HAHUSA JaeT BO3MOXKHOCTH IONOJIHUTH 3arac
MCTOPUKO-HAYYHBIX 3HAHUI MIKOJIBHUKOB, COOPMHPOBATH Y HUX TPE/ACTABICHUA O MaTEMaTHKE Kak
4acTH OOIIEYeI0BeYeCKOW Ky/IbTypbl. 3HAKOMCTBO C OCHOBHBIMM HCTOPUYECKMMU BEXaMH
BO3HUKHOBEHHUS M Pa3sBUTHs MaTEeMaTU4YeCKOM HAayKH, C UCTOPHEH BEJIMKHX OTKPBITHH, UMEHAMHU
JIOJIeH, TBOPUBIIUX HAayKy, JOKHO BOWTH B MHTEJICKTYalbHBIH Oarax KakKaoro KyJIbTYpHOTO
YEI0BEKA.

IInanupyemMsble pe3yabTaThl OCBOCHHS Y4eOHOI0 IpeaMeTra.
[Iporpamma  oOecnieuuBaeT  JOCTHIKEHME  CIEAYIOIMIMX  Pe3yJlbTaTOB  OCBOEHUS
00pazoBaTeJIbHON POrpaMMBI CpeIHEro o01iero oopa3oBaHus:
JUYHOCMHbIE:

v/ yMeHHe SCHO, TOYHO, TPAMOTHO W3JlaraTh CBOM MBICIIM B YCTHOW M MHCBMEHHON peuH,
NIOHUMAThb CMBICI TIOCTaBICHHOM 3a/Ja4yd, BBICTpAUBATh apPryMEHTAlLMIO, MPUBOAUTH
IPUMEPBI U KOHTPIIPHUMEPHI;

v/ KpUTHYHOCThH MBIIIICHUs, YMEHHE Pacrio3HaBaTh JTOTHYECKH HEKOPPEKTHBIC BBICKa3bIBaHHS,
OTJIMYaTh THUMOTE3Y OT (aKTa;

v/ IpeIICTaBICHHE O MaTEeMaTHYECKOH Hayke Kak cdepe 4YenoBeYecKOW AesITeNbHOCTH, 00
JTanax €€ pa3BUTHA, O €€ 3HAUUMOCTH Ul pa3BUTHS LIUBUIIHU3ALINH;

v/ KpEaTUBHOCTb MBIIIJIEHUs,, WHHUIMATHBA, HAXOAYMBOCTb, AKTUBHOCTb [PH PpELICHUH

MaTeMaTUYECKUX 3a/ay;

YMEHHE KOHTPOJIMPOBATH MPOLIECC U Pe3yIbTaT y4eOHON MaTeMaTUYECKOM IeATEIbHOCTH;
YMEHHE IUTAaHUPOBATh JEATEIBHOCTE,

CMOCOOHOCTh K 3MOIMOHAIBHOMY BOCHPHUATHIO MaTEMaTHYCCKMX OOBCKTOB, 3ajad,
PCLICHHH, pacCyK/ICHHUI;

YN K

Memanpeomemubole:

v/ InepBOHAYaIbHBIC MPEJACTAaBICHHS 00 WAEAX M O METOJaX MaTeMaTUKH Kak 00
YHHUBCPCAJILHOM SA3BIKC HAYKH M TCXHHMKHM, O CPCIACTBC MOJICIMPOBAHMS SBJICHUH W
IPOLIECCOB;

v yMeHMe BH/ETh MAaTEMaTHYECKYIO 3aJayy B KOHTEKCTE MPOOGIEMHON CHUTyallMd B JPYIrUX
JUCHMIUIMHAX, B OKPYXKAKOIIEH KU3HH;

v/ yMEHHE HaXOJIWTh B PA3JIMYHBIX UCTOYHUKAX WHOOPMAIHUIO, HEOOXOIUMYIO Ul PEHICHUS
MaTeMaTHYCCKUX MPoOIIeM, U MPEACTaBIATh ¢C B MOHATHON (opme;

v\ [pPUHUMaTh PCIICHUE B YCIOBUSIX HEMOJIHON M M30BITOYHOM, TOYHOW M BEPOSTHOCTHOM
nHpopMauu;

v/ yMeHMe MOHMMATh M KCIIOJb30BaTh MaTeMaTHYECKHE CpeJCTBA HArisaHOCTH (rpadukw,
JUarpamMMbl, TabJIUIIBI, CXEMBI M JIP.) JUIS HILTFOCTPALMH, HHTEPIIPETAlliH, apryMEHTALUH;

v/ yMEHHe BBIIBHTATh THIOTE3bI MPH PEIICHUH Y4eOHBIX 3a/a4 M TIOHUMATh HEOOXOAMMOCTh
UX MPOBEPKH;

v yMEeHHWE [NPUMEHITh WHIYKTHUBHBIC M JCAYKTHBHBIE CIIOCOOBI pPACCYyKACHWH, BHICTH
pas3JIMYHbIE CTPATErMH PELICHUs 3a/1a4;

v/ yMeHHE CaMOCTOSTEIbHO CTABUTH LEJH, BHIOUPATh M CO3/aBaTh AJTOPHTMBI IS PELeHUs
y4eOHBIX MaTeMaTHYECKUX MpoodIIem;



v yMeHHe IUIAaHUPOBATh U OCYIIECTBIATH JESATebHOCTh, HANPABICHHYIO Ha pelieHHe 3aj1adq

MCCIIE/IOBATEIbCKOTO XapaKTepa;
npeomemuule:

v/ IOHUMaHUE 3HAYEHUs MATEMATUYECKOU HAYKH IS PEICHUs 3a/1a4, BOSHUKAIOIHUX B TEOPUH
U [IPAKTHUKE;

v\ WHPOTHl W OrPAaHUYEHHOCTH IPUMEHEHHs MaTeMaTHYeCKUX METONOB K aHallk3y W
UCCIIE/IOBAaHUIO MIPOLIECCOB U ABJICHHI B PHPOJE U 00IIECTBE;

v/ 3HAaYeHWs MPAKTHKU M BOIPOCOB, BO3HUKAIOLIMX B CaMOW MaTeMaTHKe, i (OPMUPOBAHMUS
U Pa3BUTHUS MaTEMATUYECKOU HAYKH;

v/ 3HAKOMCTBO C HJ€eil pacIIMpeHuss YUCIOBbIX MHOXKECTB KakK Crocoba MmoCcTpoeHust HOBOIO
MaTeMaTHYECKOro armapaTa Ui pelleHHsl NPAaKTHYeCKUX 3a7ad M BHYTPEHHHUX 3ajay
MaTeMaTHKH;

v/ yMeHHE ONPEAEINTh 3HAUYCHHUE UJCH, METOLOB U PE3yIIbTATOB aareOpbl U MaTEMaTHYECKOro
aHaJIM3a Uil IOCTPOEHUS MOJIENIeH pealbHbIX IIPOLIECCOB U CUTYALU;

v\ yMeHHe pa3iuuaTh TpeOOBaHMs, NPEIbABISEMbIE K JOKA3aTelbCTBAM B MaTEMATHKE,
€CTECTBEHHBIX, COLIUAILHO-YKOHOMHYECKUX U T'YMAaHUTAPHBIX HayKaX, Ha MPaKTHUKE;

v IpPUMEHATHh YHHBEPCAIbHBII XapaKTep 3aKOHOB JIOTHKH MaTeMaTHYECKHX PACCYKICHHH, HX
MPUMEHUMOCTD B Pa3JIMYHBIX 00J1aCTAX YEITOBEUECKOMN JICATEIILHOCTH;

v/ BEPOSATHOCTHBIX XapaKTep Pa3IMYHbIX MPOIECCOB M 3aKOHOMEPHOCTEN OKPYIKAIOIIEr0 MUPA.

B pesynomame uzyuenua ¢ 11 knacce anzedpvl u Ha4an MamemMamuyeckKozo aAHAIU3A HA
Y2IIYOeHHOM YPO6HE YUECHUK 00JINCEH
3HATH/TIOHUMATH

® [IOHATHE KOPHS N-I CTENEHHU U3 ACHCTBUTEILHOTO YHCIa U OCHOBHBIE CBOIMCTBA KOPHEH;
OIpesieJICHUe CTeNeHHOM (DYHKIINH, CBOMCTBA M rpaMKH CTENEHHBIX (QyHKIUH;
OTIpeJIe/IEHUE U CBOWCTBA MOKA3aTeNbHON U TorapuMuueckoi GyHKIHii;
orpejiesieHue nepBooOpasHoi;
MpaBUIa HaX0XK/ICHUS MEPBOOOPA3HBIX;
orpeJieieHue KPUBOJIMHEHHOM Tpareuuu 1 HHTerpaa;
(dopMyI Bl cOUETaHUI U pa3MEIIeHHIT;
dbopmyny 6unoma HetoToHa;
o0ImMe METO/IbI peIICHHS YPaBHEHHI U HEPAaBCHCTB;
yMeTh
® HaXOIWTh 3HAUCHHE KOPHA N-0i CTETIEHU U3 JICHCTBUTEIBHOTO YUCIIa;

BBITIOJIHATH MPeoOpa3oBaHMs C TPUMEHEHUEM CBOMCTB CTEMEHEH;
CTpOUTH rpaduKu nokazaTelbHOI U Jorapudmuueckoit GyHkimii;
pelaTh MokKa3aTelIbHBIC U JIOrapu(MUUCCKHC YPAaBHCHHS U HCPABCHCTBA;
HAXO/UTh NEPBOOOPA3HYIO;
BBIUNCIISATH UHTCTPAJIBI;
NPUMEHATh MEPBOOOPA3HYI0O W MHTErpayibl Ul HAXOXKACHMUs IUIOLIAAM KPUBOJIMHEHHON
Tpaneiuu;
e pcuiath MPOCTCHIINE BEPOATHOCTHBIC 3a/1auu;
e pelaTh YpaBHEHHS U CUCTEMbl YPAaBHEHUHN Pa3HbIMU METO/1aMHU;
® pecmiark MPOCTCHIIME YPAaBHCHHUS M HCPABCHCTBA C MapaMETpaMu;
® UCHOJb30BAaTh NMPUOOPETEHHBIC 3HAHUS M YMEHMSI B IPAKTHUYECKOW JESTEIbHOCTH JUIst
MCCIICIOBAHNUS HCCJIOKHBIX MPAKTUYCCKUX CHUTyallMit Ha OCHOBC W3YUYCHHBIX (opmy,
COJIepKalINX paguKaibl, Jorapudmbl, TPUTOHOMETpPUUECKHE (DYHKLUMH, JUIS pPELICHUS
NPUKJIAAHBIX 3a/1a4 C IPUMEHEHHEM alapara MaTeMaTUYECKOro aHalln3a.

B pesynomame usyuenus 6 wikone mamemamuxu HA yeayO0aieHHOM YpPO6HE YYEHUK
00J1)ICeH
3HATH/MIOHUMATH

® 3HayeHWE MaTeMaTUYEeCKOW HayKW Ui pelIeHMs 3ajad, BO3HHMKAIONUX B TEOPUH H
NpPaKkTHKe; MIMPOTY W B TO JK€ BpPEMS OrPaHMUYEHHOCTh MPUMEHEHHs MaTeMaTHYeCKHX
METO/0B K aHAJIN3y U UCCICI0BAHUIO MTPOLIECCOB U ABJICHUN B IPUPOJE U OOLIECTBE;



® 3HayeHHUEe IPAKTHKH M BOIMPOCOB, BO3HUKAIOIIHUX B caMoil MaTeMaTHUKe JJIs (I)OpMHpOBaHI’IX H
Pa3BUTHA MaTeMaTH4YeCKOU HAayKH; HWUCTOPHIO pPa3sBUTHUA TIOHATHA 4YHUCIIA, CO3JaHHA
MaTCMATHYCCKOTO aHAJTK3a,

® yHUBEPCAIbHBLIM  XapakTep 3aKOHOB JIOTMKM MaTeMaTHYECKUX pPAacCyKIEHUH, HX
[IPUMEHUMOCTB BO BCEeX 00JIaCTsX Y4eI0BEYECKOH IesATeIbHOCTH;

®  BEpPOATHOCTHBIM XapaKTep Pa3NUYHBIX MPOLIECCOB OKPY/KAIOIIEr0 MUPA;

AJITEBPA
yMeTh

® BLINTOJHATH apH(l)MCTI"I‘{CCKPIC lICﬁCTBHH, coyeTass YCTHBIC MW TIIMCbMCHHBIC TIPUCMBEI,
IPUMEHCHUEC BbIYHUCIIUTCIIbHBIX yCTpOﬁCTB; HaXOoJUTb 3HA4YCHUA KOPHA HaTypaanoﬁ
CTCIICHHU, CTCIICHUW C paludoOHaJIbHBIM I10Ka3aTCJIEM, norapmbma, HCIIOJIB3Ys  IIpH
HEOOXOAMMOCTH BBIYMCIIUTEIBHbBIE yCTpOﬁCTBZl; MOJIb30BaThCA OLECHKOW U l'IpPIKHI(KOﬁ IpH
TPAaKTUYECKUX pacucTax;

® [IpOBOJIUTL 110 U3BECTHBIM (opMyllaM U MpaBwiaM npeoOpa3oBaHus OyKBEHHBIX
BBIPDOKEHUI, BKJIIOYAIOIIMX CTENEHH, paJHuKaibl, JOrapupmbl U TPUTOHOMETPUYECKHE

(byHKIMH;
® BBLIYNCIIATH 3HAYCHHS YHCIIOBBIX U OYKBEHHBIX BBIPAKCHHH, OCYIIECCTBISASA HEOOXOAMMBIE
HOJICTAHOBKH U ITPe0Opa30BaHus;

HCII0JIB30BaTh npnoﬁpeTeﬂnue 3HAHHA H YMCHHHA B npaxnmecxoﬁ HACATCIbHOCTH H
MOBCEAHEBHOM KH3HHU JIJIfA:

® [IPaKTUYECKUX pacyeToB 10 (opMmynaM, BKIOYas (GOpPMyIbl, COAEpKalUe CTENeHH,
pajMKaibl, JorapumMbl U TPUrOHOMETpUYECKHe QYHKIMH, UCIONb3Ys IIPU HEOOXOAUMOCTH
CTPaBOYHBIEC MaTEPHAIBl M MPOCTEHIINE BHIYUCITUTEILHBIC YCTPOHCTBA;

®YHKIIUU U TPAOPUKHU
yMeTh

® onpeAenaTh 3HaueHHWE (YHKIMM TO 3HAYCHHWIO apryMEHTa MpH Pas3IMuyHBIX crocobax
3a1aHus QyHKIUY;

® CTPOUTH rpadUKU U3YYCHHBIX (HYHKIU;

OTHMCHIBAThL TI0 TpaduKy u 6 nmpocmetiwux ciyuasx no gopmyre’ ToBeleHHE U CBOWHCTBA

(yHKIMH, HAXOAUTH MO rpapuKy QYHKIIMM HauOOIBIINE U HAUMCHBIINE 3HAYCHHUS;
® pemaTh YpaBHEHHUS, MPOCTEHIIINE CUCTEMbI YPAaBHEHHH, UCTIONB3YS CEOUCMEA (PYHKYUU U UX
rpaduKoB;
HCHOJIB30BAaTh NPHOOPETEHHbIE 3HAHUS M YMEHHs B NPAKTHYECKOH /IeSATEeJbLHOCTH U
NOBCeAHEBHOM KU3HM JLIs:

® OIUCAHUSA C TTOMOIIBK (byHKl_lI/Iﬁ pPa3IMYHbIX 3aBHCHMOCTCI7I, NpCACTaBICHUA HUX
rpaduyecku, MHTEpIpeTauuu rpapukos;

HAYAJIA MATEMATHYECKOT' O AHAJIU3A
ymeTh
® BBLIYHCIATH TPOM3BOJAHBIC U NepeoodpaszHvle HICMCHTApHBIX  (YHKIHH, HCIONb3Ys
CIIPaBOYHBIC MaTEPHAIIbI;

® [CCIICI0BATh B NPOCTEHIIMX CiydasX (GyHKIUK HA MOHOTOHHOCTb, HAXOAUTh HAUOOJIbILINE U
HaMMEHbIIME 3HAYeHUs (QYHKUUH, CTPOUTH TpadUKU MHOTOYICHOB U NPOCMEtUUX
PayuoHanbHbIX yHKYUL C NCTIONB30BAHNEM arapara MaTeMaTHYecKOTo aHaln3a;

®  GLIYUCTIANMDb 8 NPOCMEUUIUX CTYYAAX NAOWAOU ¢ UCNOTIb30BAHUEM NePEOOOPA3HOU;

HCIO0JIL30BATh NPHOOpPETEHHbIE 3HAHMS W YMEHHSI B NPAKTHYECKOW /IeATEJILHOCTH H
NOBCEAHEBHOM KM3HH [IJIs1:




peICHUs MPHUKIAAHBIX 3a/la4, B TOM YHCJI€ COMAIbHO-9KOHOMUYECKHUX H (I)I/ISH‘IGCKHX, Ha
HauOOJIbIINE U HAMMEHbIIIHE 3HA4YCHHUsl, HA HAXOXKICHHE CKOPOCTH H YCKOPCHHUS

YPABHEHUS U HEPABEHCTBA

yMeThb

peumaTthk palMOHAJIBHBIC, TMMOKA3aTCIbHBIC W HOFapHd)MH‘-ICCKI/IC YpaBHCHHUA W HCPABCHCTBA,
npocmeﬁmue UuppayuoHa bHvle U mpuecoHomempuiecKkue ypasHeHus, Ux cucmemal,

COCTABJIATb YPAaBHECHUS U Hepasencmed 110 YCIIOBUIO 3ada4u;

UCIIOJIb30BaTh JUIA TPUOIMKEHHOTO pelIeHHs YpPaBHEHUH W HEPaBEHCTB rpaduyeckuii
METOJ;

n300paxkaTh Ha KOOPAMHATHOMN IJIOCKOCTH MHOKECTBA PELIEHUN NPOCTEHIINX YPaBHEHUH U
UX CUCTEM;

HCI0JIb30BATH npnoﬁpeTeHHue 3HAHHfI U YMCHHA B ﬂpaKTH‘leCKOﬁ ACATCIBbHOCTH H
MOBCEIHEBHOM KU3HHU /IJIA:

® [IOCTPOCHHS M UCCIICNOBAHUA HpOCTEﬁIHPIX MaTEMaTHYCCKUX Moneneﬁ;

JEMEHTbI KOMBUHATOPUKHU, CTATUCTUKUA U TEOPUU BEPOSITHOCTEM

yMeTh

peuiaTb HpOCTCI\/'IHIPle KOM6I/lHaT0prIe 3a/ladd = METOJOM nepe60pa, a TakKxke C
HCITIOJIB30BAHHUEM U3BCCTHBIX (bOpMYJ'I;

BBIUHCIIATh B TPOCTEHIIMX CIIydasX BEPOSATHOCTH COOBITHH Ha OCHOBE IOJCUETa YHCTIa
HCXOJIOB;

HCII0JIB30BATH npuoﬁpeTeHHue 3HAHHA H YMCHHA B npakruqecxoﬁ ACATCIbHOCTH H
MOBCEIHEBHOM KU3HHU JIJIA:

® aHanM3a pCaJIbHBIX YMCIIOBBIX MTAHHBIX, TIPEACTABIICHHBIX B BUIC AUATpaAMM, Tpa(bHKOB;

® aHanusa PIHCbOpMaLlI/IH CTaTUCTHYCCKOI'O XapakTepa.

Bnaoemb komnemenyuamu:
y4eOHO- Mo3HaBaTeNbHOI,
IIEHHOCTHO-OPUEHTAIIMOHHOM;
pedaekcuBHOI;
KOMMYHUKATHUBHOI;
UHPOPMALTUOHHOM;
COLIMATTLHO-TPYAOBOIA.

VVVYVVYY

Conepmaﬂue H3y4YaeMoro npeamera

IToBTopenne matepuaia kypea 10 kiaacca - 24.

Tpuronomerpuucckue Qynkauu. Tpuronomerpuucckue ypaBHeHus. IIpeoOpa3oBanmne
TPUTOHOMETPHUECKHUX BhIpaxkeHUM. [TponsBoanas.

Muorouaenni-10 4.

MHorowieHsl OT OJHOM M HECKOJbKUX nepeMeHHbIX. Teopema besy. Cxema I'opHepa.
CuUMMETpHYCCKUE M OJIHOPOIHBIC MHOTOUICHBI. Y PaBHCHHS BBICILIUX CTCIICHCH

Crenenu u kopuu. CrenenHbie PyHKUMH —24 4.

TToHsITHE KOPHS N-0if CTCTICHY M3 ICHCTBUTEIBHOTO uncia. DyHKIMH y= v/X, UX CBOMCTBA H
rpapuku. CBoicTBa KOpHsA n-oil crenenu. IlpeoOpazoBaHue BbIpaKE€HHi, colepialUX
pamukainbl. O6o0nIeHne OHATHS 0 ToKa3aTese crerneHu. CTeneHnbie QyHKIUH, UX CBONCTBA
u rpaduku. lnddepenunporanme u naterpuporanue. Mzpneuenne KopHei n-oit cTeneHu us3
KOMIUIEKCHBIX YHCEIL.

IMoka3zareabHas u gorapudpmuyeckas pynkuun — 30 4.

[TokazarenpHas ¢Gynkuus, e€ cBoiictBa u rpaduk. IlokazarenbHble ypaBHEHHS W
HepaseHcTBa. [lonstue norapupma. dynxuus y=log, x, e€ cpoiictBa u rpapuk. CpoiicTa
norapupmon. Jlorapudmuyeckue ypaBHenuss W HepaseHcTBa. Jluddepenumpopanue
nokas3aTeabHOH U TorapupMuIecKoit GyHKIHI.

IlepBooOpa3Hasi 1 MHTErpaa —9 u.



[TepBooOpasnas U HeonpeAeNeHHbIH HHTErpat. Onpele€éHHbIN HHTEerpall, ero BhIYHCICHUE
U cBOMcTBa. Beruncnenue nmuomazaei niuockux ¢uryp. I[Mpumeps! npumMeHeHus uHTErpana B
¢dusuke.

6. DileMEeHTBHI MaTeMaTHYECKOH CTATHCTHKH, KOMOMHATOPHKH H TEOPHH BepPOATHOCTEH —9
4.

BeposatHocts M reomerpus. HeszaBucumble NMOBTOPEHHs HCHBITAHUH C ABYMS HCXOJaMH.
Cratuctuyeckue Merojel ob6padotku uHpopmanuu. ['ayccoBa kpuBas. 3akoH OOJIBLIMX
qucel.

7. YpaBHenusi u HepaBeHcTBa. CHCTeMbl YPaBHEHHH H HepaBeHCTB —33 4.
PaBHocuIbHOCTE ypaBHeHHWil. OOmme MeETOAbl pElIeHUs YpaBHEHUH. YpaBHEHHsS C
Monyinamu. HppauuonanbHble  ypaBHeHHMs. Jloka3aTenbCTBO  HepaBEHCTB. Pemienue
palMOHAIBHBIX HEPAaBEHCTB C OAHOM mnepemeHHoi. HepasenctBa ¢  Mozxynsamu.
Hppanuonaibnple HEpaBeHCTBA. YpPaBHEHHS M HEpPaBEHCTBA C JABYMs [E€PEMEHHBIMH.
JnodanTtoBel ypaBHeHHs. CHCTeMbl ypaBHEHHUI. YpaBHEHHs U HEPABEHCTBA C ITapaMeTPaMH.

8. Obo0maromee nosropenne —154.

Boipaxkenuss u npeoOpasoBaHus. YpaBHEHHs M CHCTeMbl ypaBHeHuUH. HepaBenctsa.
Oynxuuu. [Ipoussonnas. [leppoobpasnas. TexcroBble 3a1a4n. 3a7a4u ¢ HapaMeTPOM.

Ob6mas xapakTepucTHKa y4eOHOro npouecca

OcHoBHO# (opmoli 00ydeHUS ABIACTCA YPOK.

OcHoBHas (popma opranu3zai 006pa3oBaTEILHOTO MpoIecca — KJIACCHO-YPOUHas CHUCTEMA.

[TpenycmaTpuBaeTcs NpUMEHEHHE CIEAYIONIUX TeXHOJIOTHIi 00yYeHHus:
®  TpaJMIIMOHHAs KIACCHO-YpPOYHAs;

UTPOBBIE TEXHOJIOTHH;

3NIEMEHTHI MPOOIEMHOTO 00yUYEeHHUS;

TEXHOJIOTUHU YPOBHEBOH auddepeHnnanuy;

TEXHOJIOTHH JIeSITeTbHOCTHOTO 00Y4eHUs;

37I0pOBbECOCPETAFONINX TEXHOIOTHIA;

UKT.

@®opMBbI OpraHu3anMyu y4edHoro npouecca:

HHIUBHUAYAJIIBHBIC, TPYNIIOBLIC, HWHIAWBHUAYAJIBbHO-TPYIIIOBLIC, (I)pOHTaIIbeIe, KJIaCCHBIC U
BHCKJIACCHBIC.

Buabl u popmbl KOHTpOJIS:

[IpomMexkyTOUHBINH, TEKYIIMH W  MTOTOBBIN, WHAMBUIAYalbHbIH, (POHTANBHBIA:  TCCTHI,
MaTCMaTHUYCCKUC AMKTAHTBI, CaMOCTOSATCIBHBIC M KOHTPOJIbHBIC pabOThI, TBOPUCCKUC 3aJaHMs,
UCCIIeIOBATEIbCKHE 3a[aHHsL.

Caenenust 00 HCIIOJIB3YEMOM y‘leﬁHO-MeTOHH'leCKOM KOMILJICKTE

1. Mopakosuy A.I'. MaremaTtuka: anredpa M Hayajla MaTEMAaTHYECKOIrO aHallu3a, reOMETpHs.
Anrebpa ¥ Havana MateMaTHyeckoro ananmsa. 11 kmacc. YueOHuk s o0meoOpasoBaTenbHbIX
opranmu3aiuii (6a3oBelit 1 yriuyonennsnii yposau). B 2 4. U.1 / A.I'. Mopakosuu, I1.B. Cemenos.-
10-e u3a., crep. - M.: Muemo3suna, 2021.

2. Mopakosud A.I'. Maremaruka: anredpa M Hayajga MaTeMaTH4eCcKOro aHajiu3a, TeOMeTpHs.
Anrebpa ¥ Hayana mMateMatudeckoro aHanmsza. 11 kmacc. YueOHuMK 1 00mieoOpa3zoBaTenbHbBIX



opranusanmii (6a3oBelii U yrirydiaeHHbld ypoBHau). B 2 4. U.2 / [A.I'. Mopakosuyu jip.] ; moja pea. A.
I". Mopakosuua. - 10-e u3a., crep. - M.: MHemo3uHa, 2021.

3. JLA. Anekcanyposa. Anrebpa u Havana anainuza. Camocrosrensueie padorst/ Ilog pen. AT
Mopakosuya .-M.: Muemo3una,2010.

4. Tumm36ypr B.M. Anrebpa u wnHauana ananusa. KoHtponbubie pabotel qia 10 kmacca
obuieoOpasoBarebHbIX  yupeskaeHui (npodunbHblii yposens) / B.M. T'nuzOypr; nmox pex. A.T.
Mopakosuya.- M.: Muemo3una, 2013.

5. MudbopManmoHHO-MeToAuYeCcKas JUTepaTypa:
Kypnan «MaTemaTuka B IKOJE».
[Tpunoxenne «MatemaTtukay, calT www.prosv.ru (pyopuka «MaremaTuka)
Hurepuer-mikona [Ipocsewenue.ru.

6. UHTEepHET-pEeCYpPChI:
www.sch2000.ru
www.ege.moipkro.ru
www.fipi.ru
ege.edu.ru
WWW.Mmioo.ru
www. lseptember.ru




Yye0Ho-reMaTu4ecKHi 1mjiaH

Pa3zxensl, TeMbl Bcero yacos DopmbI
KOHTPOJIs
IToBTOopenue kypca 10 knacca 2
['nasa 1. Muorousneust. 10 K.p.Nel
I'naBa 2. Crenenu u kopuu. CreneHHble QYHKIUH. 24 K.p.Ne2
K.p.Ne3
I'naBa 3. [TokazarenbHas u norapudmuueckas GyHKIUH. 30 K.p.Ned
K.p.Ne5
[ToBTopenue kypca 10 kinacca 2
I'naBa 4. IlepBooOpa3Has U uHTErpall. 9 K.p.Ne6
['naBa 5. DnemMenTs TEOPUU BEPOATHOCTEN M MATEMAaTUYECKON
CTATUCTUKH 9
['1aBa 6. YpaBHEHHS U HEPABEHCTBA. 33 KontponsHas
pabota Nel B
¢dopme u o
MaTepuanam
EI'D
K.p.Ne7
Kontponasnas
pabora Ne2 B
¢dopme u no
MaTepuanam
El3D
K.p.Ne§
[ToBTOpeHune 15
HUroro 134 yaca




Yuebnas nporpamma

Paspennt Ne Tembl, mociieA0BaTEIBLHOCTH OcHOBHbBIE TOHATHS Moayab «IIK0IbHBIH YPOK» B
YPOKa YPOKOB B TeMe paboueii mporpaMMe BOCIIUTAHUSA
[ToBTOpenue 1 [ToBTopenue kypca 10 kitacca [TpaBuia u popmysibl -yCTaHOBJICHUE
nupdepeHpoBaHUA B3aMMOOTHOIICHUI CcyOBEKTOB
2 [ToBTOpenwue kypca 10 kinacca DopMmysIbl TPUTOHOMETPHH, JIEATEITbHOCTH Ha ypoKe KaK
TPUTOHOMETPUUYCCKHUE YPABHCHUSA OTHOLUEHUHN CyOBEKTOB €UHOM
I'nasa 1. 3 MHoro4sieHs! 0T 0JHOM CranjapTHbIii BUJ MHOTOWIEHA,; COBMECTHOM JeATEIIbHOCTH,
MHoro4ieHbl [epeMEHHOM [IPUBEAEHHBII MHOIOYJIEH; CTENIEHb obecrieunBaeMoii OOIIMMH aKTHBHBIMU
(104) MHOTOYJICHA; CTapIIUi U CBOOOIHBIH UHTEJJICKTYAJIbHBIMHU YCHIIUSAMH,
YJICHBI; KOPEHb MHOTOYJICHA; TEOpEMa O - OpraHM3alMilO Ha  yYpOKax
paBEHCTBE MHOTOYJICHA; METO/I aKTUBHOM JEATEIbHOCTH Y4YalllUXcs, B
HeolpeieIeHHbIX K0d()PUIIMEHTOB; TOM qucie TIOMCKOBO-
JIETMMOCTh MHOTOYJICHOB; TeopeMa o HCCIIEI0BATEIIbCKOM, Ha pa3HbIX
JICJICHUY MHOTOWJIEHA C OCTaTKOM; YPOBHsIX M03HABATEILHON
Teopema besy u ee ciejicrsue; cxema CaMOCTOATENLHOCTH;
["opuepa; uucno KopHe MHOrouIeHa; - noOyxiaeHue HIKOJIbHUKOB
Teopema O LEIbIX KOPHAX MHOTOYJICHA ¢ coOMmoIaTh Ha YPOKE OOIICTIPUHATHIC
HENIBIMU KO3 pHuIeHTaMu HOpPMBI MOBEACHUS, MpaBUIa OOLICHHS
4 MHOTO4IEHBI OT OJTHOI CranaapTHBII BU MHOTOYJIEHA; co CTapuIuMH (yuurensamu) u

NePEMEHHOM

NPUBEICHHBII MHOTOYJIEH; CTENEHb
MHOTOWIEHA; CTapIINi U CBOOOTHBIH
YIICHBI; KOPEHb MHOTOUJICHA; TEOpEMa O
pPaBEHCTBE MHOTOYJIEHA; METOJ
HeonpeaeaeHHbIX KOG PULHEeHTOB;
JICIIMMOCTh MHOTOYJICHOB; TEOpeMa 0O
JICICHUM MHOTOWJICHA C OCTaTKOM;
teopeMma besy u ee cnenctBue; cxema
["opHepa; 4nucI0 KOpHEH MHOrO4JICHa;
TEeopeMa O LEJIBbIX KOPHAX MHOIOYJIeHaA ¢
1ensMu K03 dunmeHTamu

CBEPCTHUKAMU (IIIKOTBHUKAMU),
NPUHIHINB  yYeOHON IUCIHUTUIMHBI U
caMOOpraHu3aluy;

- MPUBJICYCHHE BHUMaHMS
IIKOJIbHUKOB K IIEHHOCTHOMY acTeKTy
U3y4acMbIX Ha YpOKax SIBIICHHUH,
opraHusanus ux padboTsl ¢ OIy4aeMoi

Ha  ypOKE  COLHMAJIBHO  3HAYUMOM
uHdopmanueil — HHULMUPOBAHUE ee
o0cyKacHus, BBICKa3bIBaHHS

ydJanuMucsa CBOCTO MHCHHA 110 C€C




MHoro4sieHsl 0T OJJHOM
MEPEMEHHOM

CraHaapTHBIA BUI MHOTOUIEHA;
MPUBECHHBII MHOTOWICH; CTETICHb
MHOTO4IEHA; CTapLIui U CBOOOAHBIH
4JIeHbl; KOPEHb MHOTOWIEHA; TeopemMa o
pPaBEHCTBE MHOTOWIEHA; METOJ
HEONPEACICHHBIX KO PULHEHTOB;
JIEJIMMOCTh MHOTOYIEHOB; TeOpeMa O
JIeJICHUU MHOTOYJIEHA C OCTATKOM;
TeopeMma be3y u ee ciezncTBue; cxema
["opHepa; uncno KOpHEH MHOTOUICHA;
TEOpeMa O LEJIBIX KOPHAX MHOIO4JIEHa ¢
HeasiMu KodddurentamMu

MHOTO04JIEHBI OT HECKOIBKUX
TIEPEMCHHBIX

MHOrouneHs! 0T JABYX MEPEMEHHBIX;
@opMyIIbl COKPAILIEHHOTO YMHOKEHUS JUIS
CTaplUUX CTENEHEH: KBAJApaT CyMMBI;
Pa3HOCTHU CTENEHEH ¢ HaTypaJbHbIM
II0Ka3aTesieM; CyMMBI CTEIIEHEH ¢
HEUCTHBIM TNoKazaTenem; OTHOPOHbBIC U
CUMMETPUYECKHUE MHOTOUJICHBI;
OJITHOPOJIHBIE YPABHEHUSI; CHCTEMBI
OJTHOPOIHBIX U CHMMETPUYECKUX
YPaBHEHUHN U aJITOPUTMBI UX PEIICHUN

MHOTOYIEHBI OT HECKOJIBKHUX
NEPEMECHHBIX

MHOTO4NIEHBI OT IBYX NMEPEMECHHBIX;
DopMmyibl COKPAIIEHHOTO YMHOKEHUS s
CTapLIMX CTEMEeHEeH: KBaApaT CYMMBI;
pPa3HOCTHU CTENEHEH ¢ HAaTypaJbHbIM
MOKa3aTeleM; CyMMbI CTEMEHEH ¢
HEYETHBIM nokaszarenem; OTHOPOAHbIE U
CUMMETPUYECKUE MHOT'OUJICHBI;
OJIHOPOJIHBIC YPABHCHHS; CHCTCMBI
OJTHOPOAHBIX U CHMMETPUUYCCKUX
YPaBHEHUH U aJIrOPUTMbI UX PELICHUM

MHOTro4JIeHbI OT HECKOJIbKHUX
NEPEMECHHBIX

MHoOro4aeHs! OT ABYX MEPEMEHHBIX;
DopMyJibl COKPAICHHOIO YMHOKEHUS JUIs
CTapUIMX CTCICHCH: KBAJpaT CYMMBI;
Pa3sHOCTH CTENEHEH C HATYPaJIbHBIM
0Ka3aTeJIeM; CYMMbI CTEIIEHEH ¢
HEYETHBIM 1oKasaresieM; OJIHOpoIHbIE U

MOBO/lY, BBIPAOOTKM CBOEro K HeEH
OTHOILICHHUS;

- UCIIOJIb30BaHUE
BOCITMTATEIbHBIX BO3MOKHOCTEH
OPEIMETHOTO  COJAEp)KaHHA  4epe3
noadop COOTBETCTBYIOUIMX TEKCTOB
JUls  YTEHHs, 3ajay Ui peLIeHus,
poOJIEMHBIX CUTyal Uil VLSt
o0CyXJIeHUsl B KJacce, OpraHu3alus
JUCKYCCHH, KOTOpBIC AAIOT y4YallUMCs
BO3MOJKHOCTb ~ IPUOOPECTH  OIIBIT
BEJICHHS KOHCTPYKTUBHOTO JHAJIOTA;

- BKIIOYCHHE B YpPOK MIPOBBIX
poLeayp, KOTOpBIE TIOMOTatOT
nojiepKaTb MOTHUBALMIO  JIeTeH K
MOJYYEHUIO 3HAaHUM, HaJaKUBAHUIO

MO3UTHUBHBIX MEKITHYHOCTHBIX
OTHOIIEHHH B KJacce, TMOMOTAIOT
YCTaHOBJICHUIO n00poxKenaTebHON
aTMocdepsl BO BpeMs YpOKa;

- OpraHu3aIus medcTBa
MOTHBHPOBAHHBIX M HPYAMPOBAHHBIX
oOy4varonmxcs HaJ ux

HEYCINEBAIOMUMU  OJHOKJIACCHHUKAMH,
JIAafOIero  IMKOJBHHKAM  COITHAIBHO
3HAQUUMBIH OMBIT COTPYAHUYECTBA U
B3aMMHOM MOMOIIIH;

- ucnoip3zoBanne HUKT w
JIMCTAHIMOHHBIX 00pazoBaTesbHbIX
TCXHOJIOTHH o0yuecHus,
obecreunBarOmmMx COBPEMECHHBIC
AKTUBHOCTH o0yyqaromuxcs
(MporpaMMbI-TpEeHaXKEpHbI, TECTBHI,
3a4CThl B 3JICKTPOHHBIX MPHUIIOKCHUSX,
My.)IbTHMC,IIPIﬁHBIG HpC3CHTaI.IPII/I,
HAy4HO-TOMYJISIPHbIC nepejayu,
¢uiabMbI, 00y4aromipe CaiTbl, YPOKH
OHJIAMH, BHUJICOJICKIIAH, OHJIAMH-




CUMMETPUYECKHE MHOTOUJICHBI;
OJITHOPO/IHBIC YPABHEHHS; CHCTEMBI
OJIHOPOJIHBIX U CUMMETPUUYECKUX
ypaBHEHUH U aJITOPUTMBI UX PELICHUM

VYpaBHEHHUsI BBICIIMX CTENECHEH

Meto pa3iiosKeHUs] Ha MHOXHUTEIH U
METO/1 BBEJICHUs HOBOM MEePEeMEHHOM!;
COBOKYITHOCTb YPaBHEHHUI; TeopeMa 0
pPaLMOHAIBHOM KOPHE NPUBEIECHHOIO
ypaBHEHHS; AJITOPUTM IIpeoOpa3oBaHus
ypaBHEHHs B IPUBEIACHHOE; BO3BPATHHIC
YpaBHEHHSI U AJITOPUTM HX PEIICHUS

10

VYpaBHEHUS BBICIIUX CTEICHEH

Mertoa pa3znoxeHuss Ha MHOKUTENU U
METO/] BBEJCHHS HOBOI IepEMEHHOM;
COBOKYITHOCTh YPaBHEHHIA; TeopeMa O
palMoHaIbHOM KOPHE MPUBEICHHOTO
YpaBHEHUS; aJITOPUTM IIpeoOpa30BaHUs
YpaBHEHUs B IIPUBE/IEHHOE; BO3BPATHBIE
YPaBHEHUS U AJIITOPUTM MX PEIICHUS

11

Y})aBHeHHH BBICIIMX CTCTICHEH

MeTto1 pa3nokeHHs: Ha MHOKUTEITU 1
METO/] BBEICHUSI HOBOM MEPEMEHHOM;
COBOKYMHOCTb YpaBHEHHUI; Teopema o
palMOHAIBHOM KOPHE IIPUBEICHHOTO
YpaBHEHHS; aITOPUTM MpeoOpa3oBaHUs
ypaBHEHUS B PUBEACHHOE; BO3BPATHBIE
YpaBHEHUS U AJITOPUTM UX pEIICHUs

12

Koumponvnas paboma Ne I no
meme «Mnozounervly

KOH(EpEeHLUH U JIp.);

I'naBa 2.

Crenenn

U KOpPHH.

CreneHHblie

byHxkumn
(244)

13

[TonsiTue KOpHs n-i cTenexHu us3
JEUCTBUTEIILHOIO YK Clia

Kopeunb sHHOI cTeneHu u3
HEOTPULATENILHOTO YUCIIA; KOPEHb
HEYETHOM CTENEH! U3 OTPHUIIATEIHLHOTO
qHCIIa;

14

[TonsiTve KOpHS n-i cTENEHU U3
JCHCTBUTEIILHOTO YKCIIa

Kopenb 9HHOM cTeneHu us3
HEOTPULIATEIILHOTO YHUCIIA; KOPEHb
HCYUCTHOM CTCICHU U3 OTPHIATCILHOTO
4HCIIa;

15

OyHKIMK y = 2/x , UX CBOWCTBa M
rpapuku

CuMMeETpUYHOCTD IpauKOB CTENEHHON U
GYHKUMM KOPHS JUIl HEOTPULATEIbHBIX

-YCTaHOBJIEHUE
B3aMMOOTHOLICHHUI cyOBeKTOB
JIeSITENIHOCTH Ha YpOKe Kak
OTHOILICHUH CyOBCKTOB CIMHOM
COBMECTHOM JICATCIIBHOCTH,
obOecrieunBaeMol OOIIMMU aKTUBHBIMHU
UHTEJUICKTYaIbHBIMU YCUITUSMH;

- OpraHu3alMi Ha  YypoKax
aKTUBHOM JEATEILHOCTH YyYalllUXCs, B
TOM qUCIIe IIOMCKOBO-
HCCIIEI0BATENILCKOM, Ha PasHbIX




3HAYEHUM;

16 Dynkimn y = :{/; . MX CBOICTBA M CHUMMETPUYHOCTB TPa(UKOB CTETIEHHOW U
rpaduKy cpymcum}' KOPHS /1151 HEOTPHLATEIbHBIX
3HA4YEHUH;
17 DyHKIHH Y = 4/; . MX CBOJWCTBA M CHUMMETPHYHOCTB TpaKOB CTETIIEHHOM 1
rpadbHK q)ymcum/i KOPHS JUIsl HEOTPULIATENILHBIX
3HA4YEHUH;
18 CBoiicTBa KOpHSI N-if cTereHn CaoilicTBa KOpHEH ( U3 IPOU3BENCHUS, U3
IpoOu, U3 KOpHs, IIPH BO3BEIEHUN B
CTelleHb, U3MECHEHHE MTOKa3aTelIei KOpHA U
TTOJIKOPEHHOT'O BBIPAXKCHUSA)
19 CBoiicTBa KOpHSI n-if cTEreHn CaoilicTBa KOpHEH ( U3 IPOU3BEACHUS, U3
Jpo0Ou, U3 KOPHsI, IPU BO3BE/ICHUH B
CTEINeHb, U3MECHEHHE MTOKa3aTelIeH KOpHA U
TIOJIKOPEHHOT'O BBIPAXKCHHUSA)
20 CBoiicTBa KOpHSI n-if cTEreHn CaoilicTBa KopHEH ( U3 IPOU3BEICHUS, U3
Ipo0Ou, U3 KOPHSI, IIPU BO3BE/ICHUH B
CTeIleHb, U3MECHEHHE TT0Ka3aTesIeH KOpHA U
MOJIKOPEHHOT'O BBIPAXKCHUSA)
21 [IpeobpaszoBanue uppanuoHaabHeIX | BoiHeceHne MHOKHUTENS 3a 3HAK pajuKana,
BBIpaKEHHH BHECEHHUE MHOXKUTEJIS IOJ] 3HAK pajiuKajia
22 [IpeobpazoBanue uppanMoHanbHbBIX | BeIHeCEHME MHOKHTENS 3a 3HAK pajuKana,
BBbIpa)KEeHUIt BHECEHUE MHOXKUTEIS MOJ] 3HAK pajuKaia
23 IIpeoGpa3zoBanue uppaloHAIBHBIX | BeiHeceHHe MHOKHUTENS 3a 3HAK pajiuKana,
BBIpa)KCHHI BHECCHUE MHOXKUTEJIS NOJ] 3HAK pajiuKaia
24 [IpeobpaszoBanue uppanuoHanbHeIX | BeiHeceHHE MHOKHUTENS 3a 3HAK pajuKana,
BBIPAXKEHHH BHECEHUE MHOXKUTEJIS 1101 3HAK pajiuKaa
25 ITpeoOpa3oBanue uppalMOHaNbHBIX | BbIHECEHHME MHOXKHUTEIS 32 3HAK pajiuKaa,
BBIPaKCHHUH BHCCCHUC MHOXKUTCIIS MOJ] 3HAK pajuKaia
26 Konmponvnas paboma Ne2 no meme
«Kopenv n-it cmenenuy
27 [TousiTHE cTETeHN C THOObIM CreneHb ¢ palMOHATbHBIM TMTOKa3aTeIeM;

palruOHAJIbHBIM ITOKa3aTCJIEM

CBOMCTBA CTEIMECHEN; TIOHATHE O CTETIEHH C

YPOBHSX MO3HABATEJILHOM
CaMOCTOSITEJIEHOCTH;

- noOyxiaeHue HIKOJILHUKOB
coOyoaTh Ha YpOKe OOLICIPUHSTHIE
HOPMBI TIOBE/ICHUSA, MpaBHIa OOLICHHS
co  crapmuMH  (YYUTEIsIMH) H
CBEPCTHUKAMU (LKONIBHUKAMHU),
HNPUHIMIBL  Y9eOHOW IUCLMIUIMHBI H
caMOOpraHu3aluu;

- IPUBJICUCHHE BHUMaHHUs
IIKOJIbHUKOB K 1IEHHOCTHOMY AaCHEKTY
U3y4aeMbIX Ha ypoKax sBJIEHHUH,
OpraHu3aiys uxX paboThl ¢ TOITydaeMon

Ha ypOKE COLHMAJIbHO  3HAYUMOM
uHpopMaLuell — HHUUUMUPOBAHHE ee
o0cyx1eHus, BBICKA3bIBAaHHS

YJaloluMHUCs CBOCTro0O MHEHHA 110 €€

MOBO/ly, BBIPAOOTKM CBOErO0 K HEH
OTHOILEHHUS;

- UCIOJIb30BaHUE
BOCITHTATEIbHBIX BO3MOKHOCTEH
NPEeAMETHOTO  COACPKAHUSA  uUepes3
noadop COOTBETCTBYIOUIMX TEKCTOB
JUIsL 4YTEHUs, 3ajad I pelleHus,
poOJIEMHBIX CUTYaIuit JUTSI

oOCyXJIeHHsl B KJacce, OpraHW3aIus
JUCKYCCHH, KOTOpBIE AAIOT Yy4aluMCs
BO3MOXHOCTb  HPHOOPECTH  OIBIT
BEZICHHSI KOHCTPYKTHBHOI'O JIMAJIOTa;

- BKJIIOYCHHC B YPOK MIPOBBIX
npoueayp, KOTOpBIC MOMOTal0T
nojJepxKarb MOTHUBALMIO  JIeTEH K
MOJIyYECHUIO 3HAaHWM, HaJaXXKUBAHUIO
MO3UTHBHBIX MCKITMIHOCTHBIX
OTHOLICHUH B KJacce, MOMOrarT
YCTaHOBJICHUIO no0poxenarenbHON
arMocepbl BO BpeMs YpOKa;

- OpraHu3aius medcTBa




JICHCTBUTENIbHBIM TTOKa3aTesieM 1 ee
CBOMCTBA; MpeodOpa3oBaHUE BbIPAKEHHUIA,
BKJIIOYAIOLIUX BO3BEICHUE B CTEIICHD;
MppaLMOHAIbHbIEC YPABHEHHUS;

28 [TonsTHe creneHu ¢ T0OBIM CrerneHs ¢ paluoOHaILHBIM [TOKA3aTEIEM;

paroHaIbHBIM IIOKa3aTeIeM CBOMCTBA CTENICHEH; MOHATHE O CTETICHHU C
JIEHCTBUTEIIbHBIM TOKA3aTelIeM U e
CBOMCTBa; IpeoOpa3oBaHHe BLIPAKEHUH,
BKJIFOYAIOUIUX BO3BEJCHUE B CTEIIEHb;
UppalMOHATIbHBIC YPAaBHCHUS;

29 [TonsaTue crenenu ¢ M0ObIM CreneHb ¢ paloOHaJILHBIM TTOKA3aTEeNIeM;

palMoHaIbHBIM I10Ka3aTelleM CBOMCTBA CTEINEHEH; IOHATHE O CTEIIEHHU C
JIEUCTBUTENILHBIM [10Ka3aTelIeM U ee
CBOICTBa; MpeoOpa3oBaHHE BHIPAKEHUH,
BKJIFOUAIOIINX BO3BC/ICHUE B CTEIICHB;
UppalMOHAIbHbIE YPABHEHUS;

30 Crenennbie QyHKUUHU, HX CBOMCTBA KpuBas, moxosxas Ha BETBb 11apadoJIbl;

U rpauku NPOM3BO/IHAA CTEMEHHOM (DYHKIIMHU;

(opmya HHTETPUPOBAHUSA CTEIICHHOM
byHKIHN
31 Crenennsie GpyHKUMHU, UX cBoMicTBa | KpuBas, noxoxas Ha BeTBb napaboJibl;

U rpaduku MPOM3BO/IHAS CTEMIEHHOW (DYHKIIMHM;
(opmyna HHTETPUPOBAHUS CTEIICHHOM
byHkuMY;

32 Crenennsie GpyHkuuu, ux cBoiicrea | Kpusas, noxoxas Ha BeTBb napaboJibl;

U rpauku MPOM3BO/IHAS CTEMICHHOM (DYHKIIMHM;
(opmyna HHTETPUPOBAHUS CTEIICHHOM
byukumy;

33 Crenennsie pyHkuuu, ux cBoiicrBa | Kpusas, noxosxas Ha BeTBb napadolisi;

U rpaduku NPOU3BO/IHAS CTENEHHON QYyHKINHU;
(opmyna HHTCTPUPOBAHUS CTCIICHHOM
GyHKIMY;

34 N3Bneuenue kopHs U3 W3BrneyeHue KOpHS U3 KOMILIEKCHOTO

KOMIUIEKCHOI'O YKCJIa qucia

35 W3BnecdcHue KOpHS 13 M3BncucHue KOPHS U3 KOMIJICKCHOTO

KOMIUIEKCHOT'O YHCIIa qucna

36 Konumponvnas paboma Ne3 no meme

«Cmenennvie d)yHKLﬂlll))

MOTHBUPOBAHHBIX M 3PYANPOBAHHBIX
oOyuaroumxcs Haj ux
HEYCIIEBAIOIUMY  OJHOKJIACCHUKaMH,
JIAIOIEro  IIKOJBHUKAM COLIMAIBLHO
3HAYUMBIH OIBIT COTPYAHHUYECTBA H
B3aMMHOM MOMOIIH;

- IIPOBEJICHUE yueOHbIX
(oymmMMIIuabl, 3aHUMATEIbHBIE YPOKU U
NATUMUHYTKH, YPOK - JelloBas urpa,
YPOK — TMyTELIECTBHE, YPOK MacTep-
KJIacC, YPOK-MUCCIIEJIOBAHUE U Jp.) H
y4eOHO-pa3BiIeKaTeIbHbIX

MEpOTIPUATHIA;
- OopraHu3anus  MPEAMETHBIX
o0Opa3oBareabHbIX COOBITHI

(mpoBe/ieHUE TIpeIMETHBLIX HEeKaMd) JUIs
oOyyaroumxcss € Ledbl0 Pa3BUTHA
TI03HABATECIILHON " TBOPYECKOH
aKTUBHOCTH,  WHHUIMATUBHOCTH B
pa3nuuHbIX  cdepax — NpeaMEeTHOU
JeSATEIBHOCTH, PACKPBITUS TBOPYECKHX
CTOCOOHOCTEH obyuarommxcs c
pa3HBIMH o0pa3oBaTeIbHBIMU
NOTPEOHOCTIMU U WHAMBU/IYaIbHBIMH
BO3MOKHOCTSIMH;

- wucnons3oBanne HUKT u
JIUCTAHIIMOHHBIX 00pa3oBaTeIbHBIX
TEXHOJOTHI o0yueHwus,
obecrneunBaromuX COBpEMEHHBIC
aKTHBHOCTH o0yyarommxcs
(TIporpaMMBI-TPEHAKEPHI, TECTHI,
3a4€Thl B DJICKTPOHHBIX MPUIOKCHHUSX,
MYJIbTUMEAHIHbBIC Npe3eHTaINH,
HAYYHO-TIOMYJISIPHBIC nepeaay,
¢uapmbl, 00yudaromue CalThbl, YPOKH
OHJIAMH, BHU/ICOJICKIIUHM, OHJIaiH-
KOH(pepeHIMHU u Ip.);

- MHUIMHUPOBAHUE W TOAJACPI KA




MCCIIe/I0BaTeIbCKON JCATETbHOCTH
IMIKOJIBHUKOB B paMKax peaan3aiuu
UMM MHIAMBUIYalIbHBIX W IPYINIOBBIX
HCCIIeIOBATEIbCKUX — IIPOEKTOB,  4YTO
JacT  o0ydaromuMmcs — BO3MOXKHOCTh
NpUOOPECTH HABBIK CaMOCTOATEIBHOTO
peLIeHHs TEOPETUYECKON IpodiieMsl,
HaBbIK FeHEPUPOBaHUsA U odopMiIeHUs
COOCTBEHHBIX uien, HaBBIK
YBAKUTEIBHOTO OTHOLICHHA K UYXUM
uaesM, odopmieHHBIM B paborax
JIpyTuX  HcclejloBaTenei, HaBBIK
MyOJMYHOTO  BBICTYIUICHHS — TIepen
ayAuTOpUEH, AapryMEHTHUPOBaHHA W
OTCTaUBAHUS CBOEH TOUKH 3PEHHUS.

I'i1aBa 3.

ITokazaTenbHast

|

Jorapupmuyeck

ast QyHKIHUH
(30u)

37

ITokazaTenbHas GpyHKIMsA, ee
CBO¥iCTBA U TpapuK

[ToxazarenbHas QyHKIMS (IKCIIOHEHTA), ee
CBOMCTBaA U rpauK; CTENCHB C
UppalUOHAILHBIM I10KA3aTEIEM, TEOPEMBI
0 paBEHCTBE MOKa3aTeIbHbIX (YHKIUI, ee
CpaBHEHHME C CIMHULIEH,

38

ITokazaTtenbHas GyHKIMsA, ee
CBOMCTBA U TpapuK

[ToxazarenbHas pyHKIHS (IKCIIOHEHTA), €e
CBOMCTBA U TpauK; CTENCHB C
UPpALMOHATLHBIM MOKA3aTENeM, TEOPEMBI
0 paBEHCTBE MOKa3aTeIbHbIX (QYHKIUI, ee
CpaBHEHHME C CAMHUILIEH,

29

IToka3zarenbHas pyHKIUA, ce
cBOMCTBa U rpaduk

[ToxazaTenbHas QyHKIMA (SKCIIOHEHTA), €e
CBOMCTBaA U rpaUK; CTENEHB C
UppaLMOHAILHBIM ITOKA3aTEIEM, TEOPEMbI
0 PaBEHCTBE M0Ka3aTebHbIX QyHKIUIA, ee
CpPaBHCHUC C CAMHMIICH,

40

[Toka3zaTenbHbIC YpaBHCHUSA

[TonsiTHE MOKA3aTEILHOTO YPABHCHHUS;
TEOpEMa O UX PaBHOCWIILHOCTU; MeTo1bl
pemienns: QyHKIMOHAIBHO rpapUYeCKuii,
YPaBHHMBAHMS [10KA3aTCIICH, BBC/ICHUS
HOBOMW NEPEMEHHOM;

41

IToka3zarenbHbIe YPaBHCHUs

[TonsiTHe MOKa3aTEILHOTO YPaBHECHUAA;
TEOpEMa O UX PABHOCHUIIbHOCTH] MeToapb!

-yCTaHOBIICHUE
B3aMMOOTHOIICHUI cyOBEKTOB
JIeATENbHOCTH Ha ypoke KaK
OTHOIIIEHUH CyOBEKTOB eIMHON
COBMECTHOM JeSATENbHOCTH,
obecnieunBaeMoit OOMMMH aKTHBHBIMH
UHTEJUIEKTYaTbHBIMU YCUITUSMU;

- OpraHM3alMi0 Ha  ypoKax
aKTUBHOM JEATENBHOCTH yYalluXcs, B

TOM YHUCIIC MOUCKOBO-
HCCHCIKOBaTCﬂbCKOﬁ, Ha pa3HbIX
YPOBHsX MO3HaBaTEIbHOMN
CaMOCTOATECIBbHOCTH,

= HOGY)KL[CHI/IC HTKOJILHUKOB

co0moaTh Ha YpPOKE OOLICHPHUHSATHIC
HOpPMbI TMOBEACHHS, MpaBuiia OOUICHUS
co  crapmuMH  (YYHTEISIMH) |

CBCPCTHUKAMH (IIKOTBHUKAMH ),
OPUHININBE y4EeOHON IUCHUILUIMHBL |
caMOOpraHu3aluy;

- ITPUBJICYCHUEC BHUMaHUsL
HIKOJIBHUKOB K HEHHOCTHOMY acCIlCKTY




peteHus: GyHKIUOHATBHO rpaduuecKnit,

YPaBHHUBaAHHUS ﬂOK&BﬁTCJ’[Cﬁ, BBCJACHUA
HOBOH [1€PEMEHHOM;

42 [ToxazarenbHble ypaBHEHUS [TonsTie nokasareabHOro ypaBHEHUS,
TeopeMa O UX paBHOCWIBHOCTH; MeTobl
peleHus: pyHKIHOHAIBHO IrpapuuecKui,
ypaBHUBAHMs MOKA3aTEJICH, BBEACHUS
HOBOM [1€PEMEHHOM;

43 [Toka3arenbHble HEPABEHCTBA [TonsTHe nokazareaIbLHOr0 HEPABEHCTBA;

TEOpeMa O X PaBHOCHJIBHOCTH
44 [lokazarenbHblC HEPABEHCTBA [lonsTHe MOKa3aTeIbHOTO HEPaBEHCTBA;
TEOpEMa 0 UX PaBHOCHJILHOCTH

45 [TousTue norapupma [Tonsitue norapudMa, OCHOBHOE
norapu(pMHUECKOe TOKIAECTBO, CBOHCTBA
norapumoB, jiorapuMupoBaHue;
JECATUYHBIN Norapudm;

46 [Tonstue norapudma [Tousitie norapudma, OCHOBHOE
norapu(pMHUECKOE TOKIAECTBO, CBOHCTBA
norapumMoB, iorapuGMupoBaHue;
JECATUYHBIN Jorapudm;

47 Jlorapudmuueckas pynkuus, ee Jlorapudmuueckas GyHKIUS;

CBOMCTBA U TpapuK norapupMUUEcKas KpuBas; CBOWCTBA
GyHKINH;
48 Jlorapudmuueckas Gpynkuus, ee Jlorapudgmuueckas GpyHkIus;
cBOicTBa U rpaduk norapudmuyueckasi KpuBas; CBOHCTBa
GbyHKINH;
49 Koumponvuas paboma Ne4 no meme
«llokaszamenvras ynkyus»
50 Koumponvnas paboma Ne4 no meme
«lloxazamenvnasn gpynkyusy»
51 CaoiicTa sjorapugmon Jlorapudm rnpousBeieHHs, YaCTHOTO,

CTCIICHH, YCTHOM CTCTICHU; PAaBCHCTBO
norapuMoB; T0rapupMHPOBAHUE U
MOTEHLMPOBAHUE BbIPAKCHUM;

XapaKTepPUCTUKA U MAaHTHCCA JIECSTUYHOTO
norapudma; Popmyna nepexoaa K HOBOMY
OCHOBaHUIO Jorapudma, u ee 2 cIeaACTBUS;

npeodpa3oBaHNE BbIPAKEHHUI,

M3y4aeMbIX Ha ypoKax sBJICHHH,
OopraHusauus ux padboTsl ¢ MOIydaeMoi

Ha  YpPOKE COLUMAJIbHO  3HAYUMOH
uHdopmanueil — HHULMUPOBAHUE ee
obcyKaeHus, BBICKa3bIBaHU

ydyamuMucsa CBOCTO MHCHHA 110 €€

[OBOJY, BBIPAaOOTKH CBOEro K HeH
OTHOILEHHUS;

- UCII0JIb30BaHUE
BOCIIMTATEIbHBIX BO3MOKHOCTEN
IPEJAMETHOTO  COAEpXKAHUA  4epes3
noA00p COOTBETCTBYIOLIMX TEKCTOB
JUIS YTGHMdA, 3amad JUId  PEIICHHMS,
IpOoOIEMHBIX CUTYyalun Juis

0OCYKIEHUsI B KJIacce, OpraHu3aIus
JUCKYCCUH, KOTOpbIE HAIOT Y4alluMCs
BO3MOKHOCTH ~ MPHOOPECTH  OMBIT
BE/ICHUS KOHCTPYKTHBHOTO JIAJIOTa;

- BKJIIOUEHHE B YPOK HIPOBBIX
npoueayp, KOTOpbIE MOMOTaI0T
nmojJepkKaTh MOTHUBAIMIO JETeH K
MOTYYCHUIO 3HAHWH, HalaXUBAHUIO
MO3UTUBHBIX MENTUYHOCTHBIX
OTHOIIEHWH B  KJlacce, IMOMOTaloT
YCTaHOBJIEHHIO N00poXKenaTenbHON
aTMocdepsl BO BpeMs YpOKa;

- OpraHu3arus medcTBa
MOTHBHPOBAHHBIX U OIPYIUPOBAHHBIX
o0y4aromumxcs HaJ| 1754
HCYCTICBAIONUMH  OJHOKJIACCHUKAMH,
JArIICTro IIKOJbHHUKAM COIIHAJIBHO
3HAYUMBI OMNBIT COTPYAHUYECTBA U
B3aUMHOM ITOMOIIIHN;

- MIPOBCICHHC yUCOHBIX
(onmMMIIUA/Ibl, 3aHUMATEIBHBIC YPOKH H
HATUMUHYTKH, YPOK - Jle/loBasi urpa,
YPOK — IIyTEUIeCTBHE, YPOK Macrep-
KJ1acC, YpPOK-MCCIEIOBaHUE M JIp.) H




BKJIOUAIOLIHNE JTorapupMupoBaHue;

52

CpoiicTBa orapugmon

Jlorapudm npousBeeHNs, YaCTHOTO,
CTCTICHH, YETHOM CTETICHHU; PaBEHCTBO
norapudmMoB; jorapupMUpoOBaHUE U
MOTEHLMPOBAHUE BBIPAKEHHI;
XapaKTepUCTHKA U MAaHTHUCCA AECATUYHOTO
norapugma; Popmyna nepexoga K HOBOMY
OCHOBAHHUIO jlorapudma, u ee 2 ClIeACTBUS;
npeoOpa3oBaHye BbIPAXKEHUH,
BKJIIOYAIOLIHE JIOrapu(pMUPOBAHUE;

53

CaoiicTBa norapu¢pmon

Jlorapugm npousBeIeHUs, YaCTHOTO,
CTEIIEHU, YETHOMN CTEIIEHU; PABEHCTBO
sorapuMoB; JorapupMHpOBaHUE U
NOTEHIIMPOBAHHE BBIPAKECHUH;
XapaKTepUCTHKA ¥ MAHTHCCA JIECATUIHOTO
norapudma; Gopmyiia nepexoia K HOBOMY
OCHOBaHMIO Jlorapudma, u ee 2 ceJCTBUS;
npeoOpa3oBaHUe BBIPAKEHUH,
BKJTIOYAIOIIHE JIOTapu(MUPOBAHUE;

54

CaoiicTBa norapupmMon

Jlorapu¢dm npousseaeHus, 4aCTHOTO,
CTEIEeHH, YETHOM CTETEeHU; PaBEHCTBO
norapudmMoB; norapupmMupoBaHHEe U
MOTEHIIMPOBAHUE BBIPAKCHUI;
XapaKTepUCTUKA U MAHTHUCCA JAECATUYHOTO
norapudma; Popmyna nepexoaa K HOBOMY
OCHOBaHMIO Jlorapudma, u ee 2 clIeCTBUS;
npeodpazoBaHue BEIPAXKCHUH,
BKJIIOUAIOLIUE TOrapu(pMUPOBAHUE;

55

Jlorapudgmuueckue ypaBHEHHs

[Tousitue norapuMuUecKoro ypaBHeHuUs U
ero O/I3; Teopema 0 paBHOCHJILHOCTH;
MeTtoap! peicHus: pyHKIIMOHAIBHO-
rpau4eCKuil; MOTCHIIUPOBAHUS; BBEACHHUS
HOBOM IepeMeHHON; JiorapuGMupoBaHus

56

Jlorapugmuueckue ypaBHEeHU

[TousiTie orapuMHUUYECKOTO YpaBHCHHS U
cro O/I3; Teopema 0 paBHOCHIBHOCTH;
Meroas! petieHus: (yHKIHOHAIBHO-
rpadguyeckuii; MOTEHIUPOBAHNS; BBEACHUS
HOBO# NepeMeHHOH; JlorapuMUpoBaHus

yueOHO-pa3BIeKaTeIbHbBIX

MEpPOIPUATHIA;
- opraHusauus  IPEIMETHBIX
o0pa3oBaTeIbHBIX COOBITHIA

(HpOBClIeHHe NPECAMETHBIX neKan) A
06yqaroumxc;1 C LCIbKO  pa3BUTHUA

03HABATEILHON u TBOPYECKOI
AKTHBHOCTH,  WHHULMATUBHOCTH B
pasnuyHBIX  cepax  MpeAMETHON

JEATEIbHOCTH, PAaCKPBITUS TBOPUYECKUX
criocoOHocTEH oOyuaromuxcs ¢
pa3sHBIMU o0pa3oBaTe/IbHBIMU
NOTPeOHOCTAMU M WHIAMBHIYaTbHBIMH
BO3MOYKHOCTSIMH;

- ucnoip3zoBanue HUKT w

JUCTAaHIIMOHHBIX o0pa3zoBaTelbHbIX
TEXHOJIOTUH o0y4eHus,
obecreunBaronuX COBPEMEHHBIC
AKTUBHOCTH obyyaromuxcs

(mporpaMMBbI-TpeHaxKephl, TECTBI,
3a4eThl B 3JEKTPOHHBIX MPHIOKCHHUSAX,
MYJIbTUMEHHHBIC TIPE3CHTAINH,
HAYYHO-TIOMYJISIPHBIE nepeaayu,
(¢buabMbl, o0y4alomue CauThl, YPOKH
OHJIAMH, BH/ICOJICKIINH, OHJIANH-
KOH(epeHIIUHU U Ip.);

- WHULUUPOBAHUE M TOJEPIKKA
UCCIIEI0BATEILCKOM NesITEIbHOCTH
IIKOJILHUKOB B pamMKax peaau3aluu
UMW WHAMBH/IYAIBHBIX W TPYNIOBBIX
HCCIIC/IOBATEIBCKHX — MPOCKTOB,  4TO
jJact  oOydalolmuMcsi  BO3MOXHOCTD
NpuoOpecTH HaBBIK CaMOCTOSATEIBHOTO
pCIICHUS TCOPCTHYCCKON TPOOICMBI,
HaBBIK TCHEPUPOBAHUS U OGOPMICHUS
COOCTBEHHBIX ujei, HaBbIK
YBa)XKUTEIBHOIO OTHOLICHHSI K YYXUM
uaesM, odopmieHHBIM B pabortax




57 Jlorapupmuueckue ypaBHeHUs [TonsiTHe norapupmMUUEcKoro ypaBHeHUs U | APYTUX  HCCeoBareseid,  HaBbIK
ero OJ13; TeopeMa 0 paBHOCHIBHOCTH; | MyOJIMYHOTO  BBICTYINICHUS — TIEPel
Mertoab! pemienus: GyHKUHOHAILHO- ayJAuTOpUEH, apryMEHTUPOBaHHUS U
rpaduyecKuii; NOTEHIUPOBAHUS; BBEJCHUS | OTCTAUBAHMS CBOEH TOYKH 3PEHUS.
HOBOI NepeMeHHOH; orapuMupoBaHus
58 Jlorapudmuueckue ypaBHeHHs [TonsTue norapuMuuecKkoro ypaBHeHuUs 1
ero O/13; Teopema 0 paBHOCHIILHOCTH;
Mertoap! peuienus: GyHKUHOHAIBHO-
rpaduyeckuii; MOTeHIMPOBAHUS; BBEICHUS
HOBOM NMEpPEeMEHHOMN; JorapupMupoBaHus
59 Jlorapudmuueckue HepaBeHCTBA [TonsaTre norapudMuIEcKoro HepaBeHCTBA
u ero O/13; TeopeMbl 0 paBHOCUILHOCTH
60 Jlorapupmuueckue HepaBeHCTBA [Tonsitue norapudMudeckoro HepaBeHCTBA
u ero OJ13; TeopeMbl 0 PaBHOCHIIBHOCTH
61 Jlorapugmuueckue HepaBeHCTBA ITonsTHE TOrapupMHUECKOTO HEPAaBEHCTBA
u ero O/13; TeopeMbl 0 paBHOCUIILHOCTH
62 Huddepenumpoanue Yuciio e; 9KCIOHEeHTa; HAaTypallbHBIN
MIOKa3aTeNbHOM 1 norapudm; Gopmyst
norapupmMUUEcKon (PyHKIIMIHA TG PepeHIMPOBaHNA U MHTCTPHPOBAHUSA
byHKUMiA
63 Juddepenumponanue Yucro e; SKCIOHEeHTa; HAaTypallbHbIH
MOKa3aTenbHOH U norapudm; Gopmysl
norapupMUUecKon QyHKIHHA TG GepeHIMPOBaHNS U MHTETPHPOBAHUS
byHKMi
64 Juddepenumponanue Yucno e; 5KCIOHEeHTa; HAaTypallbHbIN
NOKa3aTeNnbHOM 1 norapudm; Gopmysl
norapupMUUecKoi PyHKIHHA T PepeHIMPOBaHNS U MHTCTPHPOBAHUS
byHkuMit
65 Konmponvnas paboma Ne 5 no
meme «Jlocapugpmuyeckas
Qyukyuay
66 Koumponvnasa paboma Ne 5 no
meme «Jlocapugpmuyeckas
Qynkyus»
[ToBTOpCcHME 67 [ToTropenue kypcea 10 knacca [TpousBoaHas pyHKIMK;
24 DyHKIMHT U UX TpapuKH
68 [Toropenue kypca 10 kiacca [Tpoussoanas GpyHkuuu;




DYHKIMHU U UX TpapuKH

I'1aBa 4.

ITepBooOpa3znasn

H HHTerpaj
(99)

69

[TepooOpazHas u HeonpeAeIeHHBIN
MHTErpa

[TepBooOpa3zHasi, MHTErpUpOBaHHUE,
Tabiauma neppooOpasHbIX, MpaBuiIa
OTBICKAHUS NEPBOOOPA3HBIX Ul CYMMBI,
Npou3BeAeHUs PYHKLUU HA YUCIIO, U
(YHKIUH OT JIMHEHHOH QyHKLINHU;
HEOTPEICICHHBIH NHTETPa;

70

[TepBooOpasnas u HeolpeaeIeHHbIN
UHTErpal

[IepBoobpasnas, uHTErpUpOBaHUE,
TabiaMLa 1epBoodpa3HbIX, MpaBuiia
OTBICKaHHs NEPBOOOPA3HBIX [UIA CYMMBI,
MPOU3BEICHUA (PYHKIIMU HA YHUCIIO, U
GyHKUIMHU OT JIMHEHHON QyHKINY,
Heolpe/Ie/IeHHbIH HHTerpa;

71

ITepBooOpazHas v HeonpeIeneHHbIN
MHTErpai

IlepBooOpasHas, MHTETpUPOBaHHUE,
Tabiauia nepBooOpas3HbIX, MpaBHiIa
OTBICKAHUS EPBOOOPA3HBIX JUIS CYMMBI,
npousBeieHus QyHKIIMU Ha YUCIIO, U
(YHKIUH OT JIMHEWHOW (yHKIINH;
HEOTPE/IC/ICHHbIH HHTETPa;

72

OmnpeneneHHbIi HHTETpan

OcHOBHOE CBOMCTBO NMEPBOOOPA3HBIX; 3
NpaBHJia HUHTETPUPOBAHMUS;
Kpusonuneiinas tpaneuus, MaTerpaibHas
CyMMma, MHTETpasl, Mpeacbl
UHTETPUPOBAHUS; TEOMETPUUECKUN
cMbICH, (HU3NIECKHIT CMBICIT
onpezaeneHHoro uurerpana; Gopmyina
Hprotona-Jleiibnuiia, nBoitnas
M0JICTAHOBKA; CBOMCTBA ONMPEIETEHHOTO
unTerpaia; @opmyia BbIYUCICHUS
rIomaan GUrypbl, OrpaHUYCHHON JABYMSI
HCTIPCPBIBHBIMU (DYHKIIMSIMH;

13

OmnpeneneHHbIi HHTETPal

OCHOBHOE CBOWCTBO MEPBOOOPA3HBIX; 3
MpaBuiia MHTErPUPOBAHMUS;
Kpusonuneinnas tpaneuus, MarerpaibHas
CyMMa, HHTCTpaJl, MPCACIIbI
MHTCTPUPOBAHUS; TEOMETPUUYECKUIN
CMBbICIT, GU3NYECKUN CMBICIT
orpejiesieHHoro unrerpaina; Popmysia

-yCTaHOBJICHHE
B3aMMOOTHOIICHUH cyOBEKTOB
JESATEILHOCTH Ha ypoke KaK
OTHOILIEHUHN CyOBEKTOB €UHOU
COBMECTHOM JeATEIbHOCTH,
obecnieunBaeMoil OOIIMMH aKTHBHBIMU
UHTEJUICKTYaIbHbIMU YCUITUSIMU;

- OpraHu3alMi0 Ha  ypoKax
aKTUBHOM JEATEIILHOCTH YyYallUXCs, B

TOM YUCIIC ITOUCKOBO-
HCCHGHOB&TGHLCKOﬁ, Ha Pa3HbIX
YPOBHAX MO3HaBaTEIbHON
CaMOCTOATCIIBHOCTH,

= ﬂOGyX(,[ICHHC IIKOJILHUKOB

coOuoaTh Ha YpOKE OOLICIPUHSTHIE
HOPMBI TIOBEJICHUS, TpaBHIa OOIICHHS
co  crapmuMH  (YYUTEISAIMH) |

CBEPCTHUKAMU (IIKOJIbHUKAMHU),
NPUHLUINB  y4eOHON MUCHUIUIUHBI U
caMOOpraHu3alluu;

- MIPUBJICYCHHE BHUMaHUsA
HIKOJBHUKOB K IIEHHOCTHOMY acCHeEKTy
U3y4aeMbplX Ha  YpoKax  SIBJICHUH,
OpraHusanys ux paboTsl ¢ MOIy4aeMOM
Ha ypOKE COLMAJIbHO  3HAYUMOU
uHpopManueil — HHULUUPOBAHHE ee
obcyxeHus, BBICKa3bIBaHUS
yYalllUMUCS CBOEr0 MHEHHUs 110 €€
MOBO/Y, BBIPAOOTKM CBOCTO K HCH
OTHOIIICHUS,

- UCIOJIb30BaHUE
BOCITUTATEIBHBIX BO3MOKHOCTEH
NPCAMCTHOTO  COJACPXKAHMA  uepe3
noadop COOTBETCTBYIOLIMX TEKCTOB
JUIsl  4YTEHUs, 3aJad I pELlICHHs,
po0JIEMHBIX CUTYaLHH JUIst
o0CyXJieHusi B KJlacce, OpraHW3arus




Herotona-JIeitOuuiia, ABoiiHas
M0JICTAaHOBKA; CBOMCTBA OMPEACIIEHHOTO
unrerpaina; @opmya BeIUUCIECHUS
wiomaad GUrypbl, OrpaHHYCHHON ABYMS
HEeTPEePBIBHBIMU () YHKLMSAMH;

74

OnpeneneHHbIi HHTETPAT

OcHOBHOE CBOMCTBO MEPBOOOPaA3HBIX; 3
[IpaBujIa UHTETPUPOBAHUSA;
KpuBonuneiinas tpaneuus, Marerpansnas
CymMMa, MHTerpal, peaesibl
MHTETPUPOBAHUS; TEOMETPUUECKUI
CMBICI, (PU3UYECKUN CMBICII
onpejieaeHHOro uHTerpaina; @opmyia
Hrerotona-JleiitOuuia, qsoiiHas
M0/ICTAHOBKA; CBOMCTBA ONPEICICHHOTO
unTerpaina; @opmyiia BeIYUCIECHUS
wiomaay GUrypsl, OrpaHUYEeHHON JABYMS
HeNpepbIBHBIMHU (DYHKITUAMM;

75

OnpeneneHHbIi HHTETPAT

OcHOBHOE CBOHCTBO 1epBOOOPa3HBIX; 3
MIpaBHJIa HHTETPHUPOBAHUS;
Kpusonuneinas tpaneuus, Murerpansnas
CyMMa, UHTETpajl, Mpeaesbl
MHTErPUPOBAHHS; TEOMETPUYECCKUN
CMBICIT, (PU3UUECKUI CMBICT
onpeaeneHHoro uurerpana; @opmyna
HrroTona-Jleiionuia, n1oiHas
MIOJICTAHOBKA; CBOMCTBA ONPE/ICTICHHOTO
unTerpana; @opmyna BeIUUCICHUS
TI0IAaAH GUTYphl, OTPAHUYEHHON ABYMS
HeNpepbIBHBIMU (QYHKIIUSIMHU;

76

OnpeneneHHblii HHTErpal

OCHOBHOE CBOMCTBO TMEPBOOOPa3HBIX; 3
MpaBuiia UHTCTPUPOBAHMUS;
Kpusonuneiinas tpanenus, urerpaasHas
CyMMa, UHTETrpall, Mpeaeibl
MHTCTPUPOBAHUS; TEOMETPUYCCKUI
CMBICIT, PU3NYCCKUIN CMBICIT
orpeneneHHoro unTerpana; @opmyna
Herorona-JleitOuua, qsoiHas
10/ICTAHOBKA; CBOMCTBA OMPEIEIIEHHOTO

JMCKYCCUH, KOTOpbIE AT y4aliuMcs
BO3MOXHOCTh ~ HPUOOPECTH  OMBIT
BEJICHUS KOHCTPYKTUBHOIO 1MAJIOTA;

- BKJIIOYEHHE B YPOK HIPOBBIX
IpoLenyp, KOTOpbIE MIOMOTaOT
nmoAJepKaTh MOTHBALMIO ACTEH K
MOJIYYCHHUIO 3HAHUM, HaA)KUBAHUIO

MO3UTHBHBIX MEJIMIHOCTHBIX
OTHOIIEHWH B Kjacce, MOMOTaroT
YCTaHOBJICHUIO n00posKenaTeIbHOM
arMocdepsl BO BpeMs YPOKa;

- OpraHH3anus medcTBa
MOTHBHPOBAaHHBIX W 3PYAUPOBAHHBIX
oOyuarommxcs Hajl 179

HEYCIEBAIOIUMU  OJIHOKJIACCHUKaMH,
JIAIOIIEro  IIKOJBHUKAM COLMAIBLHO
3HAYUMBIH OIBIT COTPYJHHYECTBA H
B3aMMHOM TTOMOIIH;

- IIPOBEJICHUE yueOHBIX
(onmuMIIuabl, 3aHUMATEIbHbIE YPOKU H
MATUMUHYTKH, YPOK - JlelloBasi urpa,
YPOK — TIyTEIIECTBHE, YPOK MacTep-
KJIacC, YPOK-UCCIEOBAaHUE U Jp.) H
y4eOHO-pa3BiIeKaTeIbHbIX

MEpOTIPUATHIA;
- OpraHu3amus  TPEAMETHBIX
oOpa3oBareabHbIX coObITUI

(mpoBesieHUE MPEAMETHBIX JeKaa) Uls
o0yJalomuxcss ¢ LeIbl0  pa3sBUTHS
MO3HABATCILHON 14 TBOPYCCKOM
aKTHBHOCTH,  WHHUIMATUBHOCTH B
pasnumyHbX  chepax  npeaMETHOH
JEeATETBHOCTH, PACKPLITHS TBOPYECKHX
CMOCOOHOCTCH o0yvarotmuxcs c
pa3sHbIMH 00pa3oBaTECILHBIMU
HOTPEOHOCTIMU M MHAMBUYalbHBIMU
BO3MOXHOCTSIMH;

- ucnons3oBanue HUKT nu




unHTerpana; opmysia BEIYMCICHUS
nIoma i (Gurypsel, OrpaHU4EHHON ABYMS
HENPepbIBHLIMU QYHKLUSIMU;

77

Koumponvnas paboma Ne 6 no
meme «llepsoobpasnas u
unmezpany

JIMCTaHIIMOHHBIX
TEXHOJIOTH
o0ecrneunBaoInux COBPEMEHHBIE
aKTUBHOCTH 00yyaromuxcs
(mporpamMMBbI-TpeHaXXephl, TECTHI,
3a4eThl B JCKTPOHHBIX MPHIOKCHHUSX,
MYJIbTUMEUIHbIE Ipe3eHTALUH,
HAYYHO-TIOMYJISIpHbIE nepenayu,
¢uabMbl, o0ydarompe CaiTbl, YPOKH
OHJIAMH, BUCOJIECKLIMH, OHJIaMH-
KOH(EPEHIIUH U JIp.);

- WUHULUUPOBAHUE M TOJJIEPKKA
UCCIIEZIOBATEIbCKOM NeATEIbHOCTH
HIKOJBHUKOB B paMKax peaau3aiuu
UMU WHJUBU/IYAJIbHBIX W TPYIIIOBBIX
UCCIIEJIOBATEILCKUX  IIPOEKTOB, YTO
JacT  oOydaroHMMCs — BO3MOXKHOCTH
PUOOPECTH HABBIK CaMOCTOSTEIBHOTO
pellieHUs] TEOPETHYECKOH MpoOIeMBL,
HaBBIK F€HEPUPOBAHUSA U ODOPMIEHUS
COOCTBEHHBIX UIeH, HaBBIK
YBa)KUTEIBHOTO OTHOMICHHUS K YYXXUM
uaesMm, opopMIeHHBIM B padorax
IpYruX  HcclieoBarenei, HaBBIK
nyOJIMYHOTO  BBICTYIUJICHUS — TIepen
ayIUTOpUEH, apryMEHTHPOBAHHUS W
OTCTAauBaHUsI CBOECH TOUKH 3PEHUS.

o0Opa3oBaTeIbHBIX
00yueHus,

I'naBa S.

JIeMEeHTBI

TEOpHH

BEPOSATHOCTEH H

MaTeMaTHYeCKo

H CTATHCTHKH
(94)

78

BGPOHTHOCTB U reoOMCTpUs

Knaccudeckoe ONPCACICHUEC BEPOSATHOCTH

reOMCTPHUYCCKOC OIPCACIICHUC
BCPOSATHOCTH;

79

BepOﬂTHOCTb H reoOMCTpHs

Knaccuueckoe ONMpEACIICHUEC BEPOSATHOCTH,

reOMCTPHYCCKOC OIIPCACIICHUC
BCPOSATHOCTH;

80

HeszaBucumbie moBTOpEHUS
MCIIBITAHUI C ABYMSI UCXOJaMHU

Cxema bepnynnu; reopema bepuynnm;
OMHOMMAIBLHOE paclipe/ie/IeHuE;
MHOTOYTOJIbHHK Paclpe/ieieH s

-yCTaHOBJICHUE
B3aUMOOTHOIICHMI
ACATCIBHOCTHU Ha
OTHOILLEHUHN cyObEeKTOB eqUHON
COBMECTHOM JICSATCIIBHOCTH,
obecricunBacMO OOIIMMH aKTHBHBIMHA
I/IHTCJ'IJICKTyaJ'ILHLIMI/I yCPIJIPISIMPI;

- OpraHu3aluil Ha  ypokax
AKTUBHOM JEATECIBHOCTH YYalllUXCs, B
TOM qUCIe TTOMCKOBO-

cyOBCKTOB
ypOKE  Kak




HanBepOﬂTHeﬁmee YHUCJIO YCIIEXOB,

81

HezaBucumeie ITOBTOPEHHUS
HUCTIBITAHU C ABYMSA UCXOJaMH

Cxema bepnyiun; Teopema bepryinm;
OUHOMMANBHOE paclpe/iesIiCHuE;
MHOIOYT'OJIbHUK pacupeeneHus;
HAaUBEPOSITHEHIIee YUCIIO YCIIEXOB;

82

HesaBucumbie IOBTOPCHHA
HUCTIBITAHUH C ABYMSA UCXOJaMH

Cxema bepnyiunm; Teopema beprynnu;
OMHOMMATBHOE pacIpe/ieiCHuE;
MHOT'OYTOJIbHUK pacripeieieHus;
HAMBEPOSATHEHILIEE YUCIIO YCIIEXOB;

83

CraTHcTHYECKUE METOIbI
00paboTku nHGOpMAIUN

['eHepanbHas COBOKYIHOCTb,
CTaTUCTHYECKas BBIOOpKa,
CTaTUCTUYECKHI PsiJi, BApUAHTA,
BapUALMOHHBIN s, rpaduk
pacrnpeeneHus BHIOOPKH, TTOJTUTOH
YacTOT, THCTOTPaMMa pacIipe/IelIeHUs

4acToT, pazMax BBIOOPKHU, MOJIa, Cpe/iHEe

3HA4YCHHC BLI60pKPI, MEIHaHa

84

CraTHCTHUECKHE METO/TbI
00paboTku nHpOpMaUN

['eHepanbHas COBOKYIHOCTb,
CTaTUCTHYECKas BBIOOpKa,
CTaTUCTUYECKHIT PsiJl, BApUAHTA,
BapUAlMOHHBIN psl, rpaduk
pacrnpefeneHus BBIOOPKH, OJTUTOH
YacTOT, THCTOTPaMMa pPacIipe/IeIeHUs

4acCToT, pasMax BbI60pKH, MO/a, CpEaHEE

3HA4YCHHUC BbIGOpKPI, MEIHaHa

85

["ayccoBa kpuBas. 3aKoH O0JIBIIMX
qucen

I"ayccoBa kpuBast (KpuBasi HOpMaJIbHOTO
pacmpeneneHus);

Tabnuna 3nadeHuii rayccoBoil QyHKIINH
CTaTUCTHYECKAs YCTOMYUBOCTD; 3aKOH
OOJIBILIMX YHCEI;

bl

86

["ayccoBa kpuBasi. 3akOH OOJIBIINX
quCen

["ayccoBa kpuBas (KprBasi HOpMaJIbHOTO
pacnipeencHus);

Tabnuua 3navenuii rayccoBoit GpyHkunu
CTaTUCTHYECKAsl YCTOHYMUBOCTh; 3aKOH
OONBIINX YHCEIT;

2

UCCIIe/I0BATEILCKOM, Ha pasHbIX
YPOBHSIX MO3HABATEIILHON
CaMOCTOATEIbHOCTH;

- nolyxiaenue IIKOJILHUKOB

coOnroaTh Ha ypoKe OOIIENpPHHATHIC
HOpPMBI TIOBEICHMS, TIpaBHiia OOLICHUS
co  crapmuMmHM  (y4yuTEIsIMM) U
CBEPCTHUKAMU (IIKOJIBHUKAMU),
NPUHLMINB  y4eOHON IUCHUIUIMHBI |
CaMOOpraHHU3alnH;

- IIPUBJICYEHHE BHHUMAaHHUS
HIKOJIbHUKOB K LIEHHOCTHOMY acCIEeKTy
U3y4aeMbIX Ha ypoKax  SBICHHUH,
opraHu3aius ux paboTsl ¢ MOIyd4aeMoi

Ha  YpOKE  COLMAIbHO  3HAYUMOM
uHpopManueil — HHUUUUPOBAHUE ee
00CyX/IeHuS, BBICKa3bIBAaHUSA

ydqalnuMucsa CBOCTO MHCHHA 110 €€

[IOBOJy, BBIDAaOOTKH CBOEro K HeEH
OTHOILEHHS;

- UCTIOJIb30BAHUE
BOCTIMTATEIbHBIX BO3MOJKHOCTEH
OPEIMETHOTO  COJCpIKAHMUSL  4epe3
noadop COOTBETCTBYIOLIMX TEKCTOB
JUIs  YTCHMA, 3afad JUId  PEIIeHHs,
npoOIEMHBIX CUTYyalMui ISt

oOCyX/JeHusl B Kiacce, OpraHu3arus
JTUCKYCCHH, KOTOpBIE JAIOT y4alluMCs
BO3MOXKHOCTH ~ NPHOOPECTH  OIBIT
BCJ/ICHUSI KOHCTPYKTHBHOTO JIMANIOra;

- OpraHu3anus medceTBa
MOTHBUPOBAHHBIX M IPYAUPOBAHHBIX
o0yyaromumxcs HaJl HX
HCYCIICBAIONIMMH  OJJHOKJIACCHUKaMH,
JIAIOILEr0  LIKOJBHUKAM COLMAIbHO
3HAYUMbIH OIBIT COTPYAHHUYECTBA M
B3aUMHOMN ITOMOIIH;

- IPOBEICHHE y4eOHBIX




(omuMMIMabl, 3aHUMATEIIBHBIE YPOKH U
NATUMUHYTKH, YPOK - JIeJI0Bas Wrpa,
YPOK — NyTELIEeCTBHE, YPOK MacTep-
KJIACC, YPOK-UCCIEIOBAHUE M JIp.) H
yueOHO-pa3BIeKaTeIbHBIX
MEpPOIIPUSATHH;

- ucnoip3zoBanne HUKT wu
JIMCTAaHIIMOHHBIX o0OpazoBaTebHbIX
TEXHOJIOTHH o0yueHus,
obecneunBarOIINX COBPEMEHHBIC
AKTHBHOCTH 00y4aImuxcs
(IporpaMMbI-TpeHaKephbl, TECTBHI,
3a4eThbl B JEKTPOHHBIX MPHIOKECHUAX,
MYJIbTUME/IMITHBIC TIPE3CHTAlNH,
HAy4YHO-TIONYJISIPHBIE nepejiayu,
GWiIbMBI, 0OydYarolye CanTbl, YPOKH
OHJIaH, BU/ICOJIEKIINH, OHJalH-
KOH(EpEHIIUH U JIp.);

I'1aBa 6.
YpaBHenus u

HepaBeHCTBA.
(334)
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PaBHOCHIIBHOCTH YpaBHEHUMH

VYpaBHeHHE - CIe/ICTBUE; TOCTOPOHHHE
KOPHH; TEOPEMBI O PABHOCHJILHOCTH
ypaBHeHwuit; O[3 ypaBHEHUS; TPHUHHBI
pacumpenus O3 ypaBHeHus, 0 npoBepke
KOpHEI; 0 MoTepe KOPHEil;

88

PaBHOCHNIBHOCTH ypaBHEHUI

YpaBHeHHE - CIIE/ICTBUE; TOCTOPOHHUE
KOPHH; TEOPEMBI O PABHOCHILHOCTH
ypaBHeHuii; O[3 ypaBHEHUS; NPUUUHBI
pacummpenust O/13 ypaBHeHUs1, 0 IpoBEpKe
KOPHEii; 0 1oTepe KOPHEH;

89

PaBHOCHIIBHOCTH YpaBHEHHUIA

VYpaBHEHHE - CIE/ICTBUE; IOCTOPOHHUE
KOPHH; TCOPEMBI O PABHOCHIILHOCTH
ypaBuenwuii; OJ13 ypaBHEHUS; TPUYHHBI
pacupenust O/[3 ypaBHeHusi, o nposepke
KOPHEH; 0 I10Tepe KOPHEH;

920

PaBHOCHIIBHOCTH YpaBHCHMIA

YpaBHCHHUE - CIICACTBUC; TOCTOPOHHUC
KOPHH; TEOPEMBI O PaBHOCHIIBHOCTH
ypaBuenuit; O[3 ypaBHeHus; NpUYHHbI
pacupenust O/13 ypaBHeHus1, O POBEpKe

-yCTaHOBJIEHUE
B3aMMOOTHOIIICHUI CcyOBEKTOB
JIEATETLHOCTH Ha YpOKe Kak
OTHOILLUEHUHN CyOBEKTOB €INHOM
COBMECTHOM JeSATENIbHOCTH,

obecrneynBaemMoii OOIIMMHU aKTHBHBIMU
HHTCJUICKTYAJIbHBIMH YCUITUSAMU

™ OpraHu3alunuio Ha YpPOKax
AKTUBHOH JI€ATEbHOCTH yJaluxcs, B

TOM YucJic ITOUCKOBO-
HCCJIC/IOBATCIBLCKOM, Ha Pa3HbIX
YPOBHSIX IMO3HABATCIILHOM
CaMOCTOATCIBbHOCTH,

- noOyx/jeHue HIKOJILHUKOB
co0nroaTh Ha YPOKC OOLICTIPUHSATHIC
HOPMbBI ITOBCACHUS, IIpaBuUjIa 06I_H€HPIH
co  crapmumu  (yyurensMu) U
CBEPCTHUKAMU (IIKOJIBHUKAMH ),
NPUHLMIB  y4eOHON IUCHUIUIMHBI |




KOPHEH; 0 1MoTepe KOPHEi;

91

OO0ure MeToBI perieHus
YpaBHEHUH

OCBOOOXIEHHEM OT MOHOTOHHOM
(YHKLMH; METOIOM pa3iokKeHUs Ha
MHOJKUTEIIH, BBEJIEHHUS HOBOM
nepeMeHHoi; pyHKIMOHAIBHO-
rpadugeckuii MeTox;

92

O0buie MeTOaBI peIIeHus
ypaBHEHUN

OcB0OOXKIEHUEM OT MOHOTOHHOIM
(GYHKLUMU; METOAOM pa3jiokKEeHUs Ha
MHOKHTEIIN; BBEJIEHHUS HOBOM
nepeMeHHO; PyHKIMOHAIBHO-
rpauuecKuii METOI;

93

O6mue MeTo/ 1! pereHus
ypaBHEHUI

OcBOOOXKICHUEM OT MOHOTOHHOM
GYHKIUH; METOIOM Pa3JIOKEHHS Ha
MHOJKHUTEIIH;, BBEIEHUS HOBOU
MIePEMEHHOM; (PyHKIIMOHAIBHO-
rpadguueckuil MeTo;

9%

PaBHOCHIILHOCTD HEPABCHCTB

PaBHOCHIIBHOCTH HEPABEHCTB,
HEpPaBEHCTBO-CIIE/ICTBUE; TEOPEMBI O
PaBHOCHIIBHBIX TTPEOOPA30BAHUAX; METOT
HMHTEPBAJIOB;

95

PaBHOCHUIBHOCTH HEPABCHCTB

PaBHOCHIIBHOCTH HEPABEHCTB,
HEPaBEHCTBO-CIIE/ICTBUE; TEOPEMBI O
PaBHOCHIIBHBIX MTPEOOPa30BAHUAX; METO
UHTEPBAJIOB;

96

PaBHOCHUIBLHOCTH HEPABCHCTB

PaBHOCUIIBHOCTH HEPABEHCTB,
HEPaBEHCTBO-CIIE/ICTBHE; TEOPEMBI O
PaBHOCHIIBHBIX TTPEOOPa30BAHUAX; METOT
MHTEPBAJIOB;

97

Konmponvnas paboma Nel 6 gpopme
u no mamepuaram EI'D

ITpumenenue MaTeMaTHYECKUX METO10B
JUIs peIICHHs COIePKaTEIbHbIX 3a/1a4 U3
pa3aMuHBIX 00J1aCTCH HAYKN M MPAKTHKH;
MHTEPNPETALUs PE3y/IbTaTa, y4eT
peabHbIX OrPAHUYCHUN;

98

Konumponvnas paboma Nel & popme
u no mamepuanam EI'D

[TprumeHeHne MaTeEMaTHYECKUX METOI0B
JUISl pCIICHUS COJICPKATCIIBHBIX 3a/a4 U3
pa3nuuHbIX 001acTel HayKH U MIPAKTUKH;
MHTEpIpeTalus pe3yabTara, yuer
pealibHbIX OrpaHUYEHUH;

CaMOOpTraHU3allNH;

- MIPUBJICYCHHUEC BHUMAHUA
MIKOJILHUKOB K LIEHHOCTHOMY acCIeKTY
U3y4yaeMblX Ha ypoKax  sBJICHUH,
opraHu3zanus ux paboTsl ¢ OITy4aeMon

Ha ypOKE COLHMAIbHO  3HAYUMOM
uHpopmaLuel — HHULUUPOBAHHUE ee
o0CyxIeHus, BBICKA3bIBaHHS

yyaluMHucs CBOC€TO MHEHHA 110 €€

MOBOAY, BBIPAOOTKM CBOEro K HEH
OTHOILIEHMUS;

- HCII0JIb30BaHHE
BOCITUTATETBHBIX BO3MOKHOCTEH
MPEMETHOTO  COJICpXKaHHUA  Yepe3
noa00p COOTBETCTBYIOUIMX TEKCTOB
JUIS YTeHMs, 3afad JUIs  PelIeHus,
poOIeMHBIX CUTYyalui JUis

oOCyXIeHHsT B Kjacce, OpraHu3aIus
JIUCKYCCUM, KOTOpBIE JAIOT y4daluMCs
BO3MOKHOCTD npuodpecTu OITBIT
BEJICHUSI KOHCTPYKTUBHOT'O JAHAJOTa;

- BKJIIIOYCHHEC B YPOK HIPOBBIX
npoLeayp, KOTOpbIE IMOMOTal0T
nojjiepkaTb  MOTHBALIMIO  J€TEH K
MOJIYYCHUIO 3HAHWHM, HalaXUBaHUIO
TTO3UTHBHBIX MEXKITHIHOCTHBIX
OTHOILIEHHH B KJacce, MOMOraioT
YCTaAHOBJICHUIO JN0OpoKenaTeIbHOM
aTMocdepsl BO BpeMsl YpOKa;

- opraHu3aims medersa
MOTHBHpOBaHHBIX 151 3pyJII/IpOBaHHLIX
oOyyarouuxcs HaJl ux
HEYCIECBAIOIMMHU  OJIHOKJIACCHUKAMH,
JIAFOIICTO  IIKOJBHUKAM COI[HAJIBHO
3Han/IMLIﬁ OIIBIT COpraHH‘{CCTBa Hu
B3aMMHOM ITOMOIILIH;

- IIPOBEICHHE y4eOHBIX
(omuMMIuaabl, 3aHUMATEIIbHBIE YPOKU U




99 VYpaBHEHMS U HEPABEHCTBA C «PackpbITHE» MOJYJIs TTO ONIPEJEIICHHUIO;
MOTYJISIMU «pacCKpBITHE MOYJIS HA OCHOBAHHMH €T0
reOMETPUUYECKOr0 CMbICIIA; PABHOCUIILHBIE
npeoOpa3oBaHus HEPABEHCTB ]f (x)|( g(x) u
[f)Dex);
100 | VpaBHeHUSs U HEPABEHCTBA C «PackpbiTHE» MOIYIIA 10 OIPEIEIEHHUIO;
MOJyJIAMHU «pacKpbITHE MOJyJIl HA OCHOBAaHUH €T0
reOMETPUUYECKOTO CMBICIIA; PAaBHOCHIIBHBIC
npeobpa3zoBanus HepaseHcTs |/ (xX)(g(x) u
1 (x))g(x);
101 YpaBHEHHS U HEPABEHCTBA C «PackpbITHE» MOJYJISA TTO ONIPEICIICHHUIO;
MOTYJISIMU «pPaCKpBITUE MOJTyJIsl HA OCHOBAaHHH €TI0
reOMETPUYECKOr0 CMbICIIA; PABHOCUIILHBIE
npeoOpa3oBaHus HEPABEHCTB ‘ J (x)|( g(x) u
f()Pex);
102 | Koumpoavnas paboma Ne 7 no
meme «PaenocunbHocms ypasHeHul
U HEepageHcme)
103 | Koumponvnas paboma Ne 7 no
meme «Pasnocunvbhocme ypasneHuil
U HepaseHcme
104 | YpaBHEHHUS U HEPABEHCTBA CO WppanumonanpHble ypaBHEHHUS;
3HAKOM pajJiuKana pacuupenue 00IacTH onpeeeHus
YPaBHEHUS; TPOBEPKa KOPHEH; pelIeHne
HEPaBEHCTB TUIA
VI (x)(g(x); 4/ f(x))g(x)
105 | YpaBHeHHs U HEPABEHCTBA CO HNppaunonanbHbie ypaBHEHUS;

3HAKOM paJiiKalia

pacimmpeHue 00J1acTH ONPEACICHUS
YPaBHCHHMSI; TPOBEPKA KOPHEH; PEIICHUE
HEPABEHCTB THIIA

VS (x){(g(x); 4 [ (x))g(x)

NATUMUHYTKH, YPOK - JeJloBas Wrpa,
YPOK — MyTELIECTBUE, YPOK MacTep-
KJIacC, YPOK-HCCIIEIOBAaHUE U JIp.) U
y4eOHO-pa3BiIeKaTeIbHbIX

MEpONPHUATHI;
- Opraiu3auus  MPEIMETHBIX
o0Opa3oBareabHbIX COOBITHI

(HpOBCL[eHHe NPECAMETHBIX ,IleKaﬂ) JJTA
06yqa}0umxcx C ILCJIbIO  Ppa3sBUTHA

MI03HABaTEIIbHOM U TBOPYECKOM
aKTUBHOCTH,  HMHHULMATUBHOCTH B
pa3nuuHbBIX  cdepax  NpeaMETHOM

NEeATENbHOCTH, PACKPBITHSA TBOPYECKHUX
criocoOHOCTEH oOyuarommxcs C
pa3HBIMH o0pa3oBaTeIbHBIMU
MOTPEOHOCTAMHM U WHIMBHIYATbHBIMH
BO3MOKHOCTSIMH;

- wucrnone3oBanue UKT wu
JINCTAHIMOHHBIX 0o0pa3oBaTeIbHbIX
TEXHOIOTHI1 o0y4deHus,
o0ecreynBaroImx COBPEMEHHBIE
aKTUBHOCTH obydaromuxcs
(MporpamMMBbI-TpeHaXKephlI, TECTBI,

3a4€Thl B JEKTPOHHBIX MPUIOKEHUSIX,
MYJIbTUMEIUHHbBIC TIpE3CHTAIHH,
Hay4YHO-TIOMYJISIPHBIC nepeaayu,
¢unbmbl, oOywarolue CalTbl, YPOKH
OHJIalH, BHU/JICOJIEKIIUH, OHJIAMH-
KOH(pEpEHIIUHU U JIp.);

- MHHMIMMPOBAHMC M MOJICPKKA
UCCIICIOBATEILCKOMT JEATCIIBHOCTH
UIKOJILHUKOB B paMKax peaju3auuu
UMU HMHIMBHAYAJIBHBIX M TPYIIOBBIX
UCCIIC/I0BATCIBCKUX  MPOCKTOB,  4YTO
Jact  OOy4dawmIMMCS  BO3MOXKHOCTB




106

YpaBHEHMs ¥ HEPABEHCTBA CO
3HAKOM pajJinKana

UppaunonanbHble ypaBHEHHS;
pacumpenue 0061acTi OnpeeIeHus
ypaBHEHHUsI; [IPOBEPKa KOPHEH; pelieHne
HEepaBeHCTB THIIA

VS (x)(g(x); y [(x))g(x)

107

Jloka3aTebcTBO HEPABEHCTB

Jloka3areabcTBO HEPABEHCTB C [TOMOIIBIO
OIIpEeIeIeHUs; METOZOM OT IPOTUBHOTO;
METOJI0M MaTeMaTHUECKON MHAYKIIMH;
(YHKIMOHATBHO-TPAPHUECKUM METOJI0OM;
CHUHTETHYECKUI METO]| JI0Ka3aTeIbCTBA
HEepaBEHCTB; OIIOPHBIC HEPABEHCTBA: O
CpaBHEHHH Cp. apH(PMETHYECKOTO U Cp.

reOMETPUYCCKOTO, O CPAaBHCHHUH CYMMEBI B3.

00paTHBIX YUCEN U YUCHIA 2, BEIPAKEHUH,
MOJIYYEHHBIX Ha OCHOBAaHUU
OTPaHMYEHHOCTH HEKOTOPBIX (YHKIIHIHA;

108

HOKa3aTeJII>CTBO HEPaBCHCTB

Jloka3aTeabcTBO HEPABEHCTB C MOMOIIIBIO
OTIpEICIIEHUS; METOJIOM OT ITPOTHBHOTO;
METOJIOM MAaTEMATUYECKON HH/IYKIIUHU;
(bYHKIMOHATLHO-TPAaPHUECKUM METOJIOM;
CHHTETHYCCKUI METO/I IOKa3aTeILCTRA
HEPABEHCTB; OMOPHBIE HEPABEHCTBA: O
CpaBHEHHH Cp. apUHMETHYECKOTO U Cp.

reoOMETPHYCCKOro, 0 CpaBHEHHHU CYMMEI B3.

0OpaTHBIX YKCEN U YHCcTa 2, BRIpa)KCHUH,
MOJYYEHHBIX HA OCHOBAHUU
OrPaHUYEHHOCTH HEKOTOPBIX DYHKIIMIA;

109

JlokazaTesbcTBO HEPABEHCTB

JlokasareabcTBO HEPABEHCTB € MOMOIIIBIO
OIIPE/ICTICHUS; METOZOM OT IIPOTUBHOIO;
METO/IOM MaTeMaTHYCCKON MHIYKIIMH;
(YHKIIMOHATBHO-TPAQHUECKUM METOJI0M;
CHHTETHYECKUI METO/1 JI0Ka3aTeIbCTBA
HEPABEHCTB; OIOPHBIC HEPABEHCTBA: O
CPaBHCHHH Cp. apH(PMETHUYCCKOTO U Cp.

rCOMETPUYCCKOT0, O CPABHCHUU CYMMBI B3.

00paTHBIX YUCEJI U YUCTa 2, BBIPAKCHUH,
MOJIYYEeHHBIX Ha OCHOBAHUU
OTPaHUYEHHOCTH HEKOTOPIX (DYHKILIMIA;

MpruoOPEeCTH HaBBIK CaMOCTOSATEIIBLHOTO
pelICHUs TEOPETHUECKON MpPOOIEMBI,
HaBBIK I'€HEPUPOBAaHUS U OPOPMIECHUS
COOCTBEHHBIX HJIeH, HaBbIK
YB@KMTEJIBHOIO OTHOLIEHHS K YYKUM
uaesM, opopmieHHBIM B paborax
Opyrux  ucciejoBaTenei,  HaBbIK
MyOJIMYHOTO  BBICTYIUICHHUS  Iiepej
ayauTOpHEeH, apryMEHTUPOBAHUA W
OTCTaMBAHHUA CBOEH TOUKH 3pEHHS.
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YPaBHeHHﬂ H HEpaBCHCTBA C ABYMA
NEPEMCHHBIMHU

JlnohaHTOBHI ypaBHEHUS; N300pakeHNe Ha
KOOPJAMHATHOM MJIOCKOCTH MHOXKECTBA
peleHuil ypaBHEHUI U HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU M UX CHCTEM;

111

ypaBHeHl/I}I W HEPABCHCTBA C ABYM
NEPEMCHHBIMHU

JluodaHTOBBl ypaBHEHHS; N300pakeHHe Ha
KOOPJAMHATHOM IJIOCKOCTH MHOXKECTBA
peLICHUI YpaBHEHUH U HEPaBEHCTB ¢
JBYMSI [IEPEMEHHBIMU U UX CUCTEM;

112

Konmponvnasa paboma Ne2 & popme
u no mamepuanam EI'D

[Tpumenenue mareMaTHUECKUX METO/I0B
JUISL peLIeHUs CoAepKaTeIbHbIX 3aiay U3
pa3IMuUHBIX 00JiacTell HayKu M MPaKTHKH;
MHTEPIpEeTaLns pe3ylbTaTa, y4eT
peabHbIX OrpaHUYEHUIT;

113

Koumponvnas paboma Ne2 ¢ ghopme
u no mamepuaram EI'D

HpHMeHCHHC MAaTEMAaTUYCCKHX METOI0B
JUT peIICHUA COICPKATCIIbHBIX 3a/1a4 U3
Pa3InYHbIX obmacreit HAYKH W IPAKTUKH,
HHTEpIIpETalliA pe3yibTaTa, Yy4eT
pEaJilbHBIX orpaﬂnqemdi'l;

114

Koumponvnas paboma Ne2 ¢ ghopme
u no mamepuaram EI'D

[Ipumenenne MaTeMaTHYECKUX METO/IOB
JUTSL pEICHUs COJIepKaTeIbHbIX 3a7a4 U3
pa3NIUYHBIX 001acTeH HAYKN U TIPAKTHKH;
UHTEPIIpETALUs pe3ynbTaTa, y4erT
peanbHbIX OrPaHUYECHUH;

115

Koumponvnas paboma Ne2 ¢ ghopme
u no mamepuanram EI'D

[IpuMeHeHne MaTeMaTHYECKUX METOI0B
JUTSL PELLICHHS COJICPKATEIbHBIX 3a7a4 U3
pa3IUYHBIX 00JACTel HAYKU M MPAKTHKH,
UHTEPIpeTaLus pe3ysbTaTa, y4er
peanbHBIX OTPAaHUYCHUN;

116

CucteMbl ypaBHCHHH

Cucrema ypaBHCHI/Iﬁ; MCTO/IbI PCHICHUWS !
MOoJACTAaHOBKH, anre6paﬂqecxoro
CJIOXKCHHS; BBEACHUSA HOBbIX IICPCMCHHBIX

117

Cucremsl ypaBHCHUI

Cucrema ypaBHEHHIA; METO/IbI PEIICHUS:
MOCTAaHOBKH, alrcOpandecKoro
CJIOXKCHHS; BBCACHU S HOBBIX IICPCMCHHBIX

118

CucreMbl ypaBHEHHH

Cucrema ypaBHEHUI; METO/Ibl PELLICHUS:
MO/ICTAaHOBKH, aIre0pandecKoro
CJI0KCHMS; BBEJICHHS HOBBIX MEPEMEHHBIX




119 | Cucrems! ypaBHEHUi Cucrema ypaBHEHM; METO/IbI pEIICHUS
MOJICTAHOBKH, aJre0pandeckoro
CJIOJKEHUS; BBE/ICHUS] HOBBIX I1€PEMEHHBIX
120 | Koumponavnas paboma Ne8 no meme
«Ypasnenus u nepasencmea»
121 | Koumpoavnasn paboma Ne§ no meme
«Ypaenenusa u nepasencmeay
122 | 3agauu ¢ napameTpaMu [TonsTne ypaBHEeHUH U HEPABEHCTB C
napaMeTpoM; IIPUMeEpBI 3a/1a4 ¢
napaMeTpaMu;
123 | 3ajmauu ¢ mapaMeTpaMu [lonsATHE ypaBHEHMIT U HEPABEHCTB C
napaMeTpoM; IIpUMepHI 3a/1a4 ¢
napaMeTpamu;
124 | 3agauu ¢ mapameTpamu [TonsATHE ypaBHEHUN U HEPABEHCTB C
rapaMeTpoM; IIPUMEpPHI 3a/1a4 C
[apaMeTpaMu;
125 | 3agauu ¢ napamerpamu [TonsTHe ypaBHEHUM U HEPABEHCTB C
napaMeTpoM; IIPUMEpHI 3a/1a4 ¢
napamMeTpaMu;
IToBTOpPEHME 126 | [loBropenue: [lokazaTenbusie [Toka3zaTenbHble ypaBHEHUs -yCTaHOBJICHUE
17 4. ypaBHEHUs B3aUMOOTHOIIICHUH CyOBEKTOB
127 | IloBropenue: [TokazaTensubie [TokazarenbHble ypaBHEHUS NEeATETBHOCTH Ha ypoke Kak
YpaBHEHUS OTHOIIEHUH CyOBEKTOB eIMHOMN
128 | [ToBropenwue: IlokazaTenpHbIC [ToxazaTebHBIC HEPABEHCTBA COBMECTHOM ACATENBHOCTH,
HEPABEHCTBA obecrieynBaeMoil OOIIMMHU aKTHUBHBIMH
129 [ToTopenue: [TokazarenbHbie [TokazarenbHbIE HEpAaBEHCTBA UHTEIUICKTYaJIbHBIMU YCUIIUAMHA,
HEPaBEHCTBA - OpraHM3alMi0 Ha  YypoKax
130 | [ToBropenue:Jlorapupmudeckne Jlorapugmuueckue ypaBHCHUS aKTHBHON [EATENBHOCTH y4YallUXCs, B
YpaBHEHHUS TOM qucie MOUCKOBO-
131 [ToBropenue: Jlorapudmuueckue Jlorapudmuueckue ypaBHEHUS HCCIIe/I0BATEILCKOH, Ha PasHBIX
ypaBHEHHUS! YPOBHSIX MO3HABATCIILHON
132 | IloBropenue: Jlorapudpmuyeckue Jlorapupmuyeckue HepaBeHCTBA CAMOCTUATCIIBROCTH,
HCPABCHCTRA - noOyxjeHue ILIKOJILHUKOB
133 | [ToBTopenue: Jlorapudpmuteckue Jlorapudmuucckue HepaBeHCTBA cobionarh Ha ypoKe OOMICIPHHSTHIC

HCPABCHCTBA

HOPMBI ITOBC/ICHUSA, TIpaBHUJIa O6IHCHH$I




134

[ToBropenue: Tpuronomerpuueckue
yYpaBHEHUSA

Tpuronomerpuyeckne ypaBHEeHUA

CO  CTapUIUMH (yuurensimMu) "
CBEPCTHUKAMH (IKOIBHUKAMHU),
HPUHLUIBL  y4eOHON JUCHUILIMHBL U
caMOOpraHu3aluu;

- IIPHUBJICYCHHE BHUMaHUsA
IIKOJIBHUKOB K LICHHOCTHOMY aCHEKTY
U3y4aeMbIX Ha ypoKax sBJICHUH,
opranusanus ux paboTsl ¢ MOJIy4aeMoii
Ha ypOKE COLMAIbHO  3HAYUMOM
uHpopManuell — HHULUUPOBAHUE €€
obcyxienus, BbICKA3bIBaHUS
yYalUMHUCSl CBOEro MHEHHUs [0 ee
MOBO/LY, BBIPAOOTKM CBOEro K Hei
OTHOILICHHUS;

- UCII0JIb30BAaHUE
BOCITUTATEIbHBIX BO3MOKHOCTEH
IOPEIMETHOTO  COJIep)KaHMS  uepe3
noj100p COOTBETCTBYIOIMX TEKCTOB
JUIS  YTEHUs, 3aja4 JUIg pelleHuUs,
poOJIEMHBIX CUTYalUH s
oOCyXIeHus B Kjacce, OpraHu3aIus
JIUCKYCCHH, KOTOpBIE AAIOT y4dalluMcCs
BO3MOXKHOCTH ~ HPHOOPECTH  OMBIT
BEJCHHSI KOHCTPYKTHUBHOTO JHAIIOTA;

- wucnons3oBanue HUKT wu
JIACTAHIIMOHHBIX 00Opa3oBaTeNbHBIX
TEXHOJIOT U 00yueHnus,
o0ecrnevuBaonux COBpPEMEHHBIE
aKTUBHOCTH o0yyarommxcs
(MporpaMMBbI-TpEHaXCPHI, TECTHI,
3a4EeThl B DJICKTPOHHBIX MPUITOKCHUSIX,
MYJIbTUMEAUMHbIC NpPE3CHTALIUH,
HAy4YHO-TIOMYJISIPHBIC nepeaayu,
¢unbMbl, O0ywaromipe CcaiTbl, YPOKH
OHJIANH, BHU/ICOJICKIIUH, OHJIANH-
KOH(EpEHLIUHU U JIp.);
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3. JLA. AnekcanjgpoBa. Anrebpa m Havana aHammza. CamocrosTtensHble pabotel/ Ilox pen. AT
Mopakosuua .-M.: Muemo3zuna,2010.

4. T'mu3bypr B.M. Anrebpa wu Havana ananusa. KoHTpoinbHble pabGotel juis 10  kmacca
obmieoOpa3oBatellbHBIX  yupexaeHuit (nmpoduiabubiit yposens) / B.M. I'musbypr; mox pea. Al
Mopakosuya.- M.: Muemosuna, 2013.
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5. Konrposnbnas padora Ne 5 «Jlorapudmuueckas GpyHkuus»

6. KonTtponbnas padorta Ne 6 «IlepBooOpaznas u uHTerpam»
7.KontponbHas pabora Nel B popme u mo marepuanam EI'D
8.KonTponbHas pabdora Ne 7 «PaBHOCHJILHOCTh YPaBHEHHUH U HEPaBEHCTBY
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10.KourposibHas pabora Ne§ «YpaBHEHHS U HEPABEHCTBA»



KonTpoannas padora Ne 1 mo reme « MHOro4jieHb»

Bapuant 1 (1 9)

1. Man muorounen f(a,b)=2ab*> —11a’* —3ba* + 5ab* + Ta*b+ 4a(—1)ba—(a+b)ab .
a) IlpuBenMTE JaHHBI MHOTOUICH K CTAHAAPTHOMY BHTY.
6) YcTaHOBHTE, ABNIACTCA JIM JAHHBIH MHOTOUJICH OJTHOPOIHBIM.

B) Eciii aHHBIN MHOTOYJICH SBIISACTCS OJHOPOIHBIM, ONIPEAEIUTE €ro CTETEHb.
2. Pa3nokuTe MHOTOUJIGH Ha MHOKUTEH: a) x* —3x° +3x—9; 6) 6a’ —Sab—6b".
3. Pemwure ypasHenue x° —7x+6=0.
4. Jlokaxure, uro Beipaxenue a'’ —2a’ +a° nenurcs na a—1.
5. Tlpu KaKuX 3Ha4YEHUS IAPaMeTPoB @ U b MHOrouseH
f(x)=4x* —16x’ +3x* + ax+ b nenurcs 6e3 ocTaTKa Ha MHOTOUJICH
g(x)=x*—4x+1?
Bapuant 2 (1 4)

1.Jlan MHOTOWIEH

f(x,y) =2x’(-Dy*x—Ty*x*yx* + 2xy* +5-3yxy—11y° + (x + y)yx— 2xyx.
a) [TpuBenuTe aHHBINH MHOTOYICH K CTaHJAAPTHOMY BHLY.

0) YcraHoBuTE, ABIACTCS JIM JAHHBIH MHOTOWIEH OJTHOPO/IHBIM.

B) Eciin TaHHBIi MHOTOUJIEH SIBJISETCS OJHOPO/HBIM, ONIPECIUTE €r0 CTENEHb.

2. Pa3nokuTe MHOTOUNIEH HAa MHOKHUTENN: a) 3x° —x° +27x—9; 6) 6m* —13mn—5n>.
3. Pemmre ypaBuenue x° —19x—30=0.

4. Jlokaxwure, 4To BeIpakenue a' +2a'® +a'" nenurcana a+1.

5. TIpu KakuX 3HaYCHHs MapamMeTpoB a U b MHOrouseH

f(x)=5x" +20x" +11x* + ax+ b nenurcs 63 0OCTaTKa HA MHOTOUJICH

g(x)=5x>+10x+6?
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KonTpoabnas padora Ne 2 mo teme «Kopens n-ii crenenn»

Bapuanr 1 (2 v)

. Borunciure: a) 4/0,0625 —3/—243; 6) 498,95 498 97
. Pemmre ypapnenue: a) ¥2x+1=3; 6) Ix’—x—131=-5.

. Tocrpoitre rpaduk Gpynkuun y=3x+1-2.,

Vx+3
w—rl

. Haitnure o6nacts onpenenenus Gpynkuun y =3 x° —5x+6 +

Va? - 2ab
Va? - fab+ A

. Pacrionoxwure B TMOpAAKE Y6BIBaHI/I$I CJICAYIOIIHE YHCIa: \/5, 3\/5, % X

. YpocTuTe BbIpakeHue

. Haiiiure 3HaueHue BeIpaskeHUs 3/343x° +4/81x* —64x npu x = —% :

. Pemmute HepaBeHcTBO Yx—1 < —x+3.
P

. Pemute ypaBHenne V81x +3/243x* = 6.

Bapuanr 2 (2 4)

. Beraucmure: a) 3\/— 0,343 +4/729; 0) i/27 A8 -5\/28 A1
. Pemmre ypasHenue: a) 4—-3x=4; 6) Vx’ —x—44=-2.

. IToctpoiite rpaduk pynxmun y =2Yx—2 +1.

Ax—17

4

. Haiiure o6macts onpenenenus dyukiuun y =x° —x—2 —
=x=l

5\/?+3§/E
i/a_2+65 ab+95\/b—2.

. Pacnionoxure B nopsake BO3pacTaHus CACAYIOIINE YUCIA: \/—2_, 5\/5, /6.

. YIIpocTuTe BhIpaXKEHUE

. Haitaure 3nauenne seipakenns 625x* —332x° —/36x> npn x = —0,25.

. Pemure nepasencto Yx+3 >—x—1.

Pemmre ypasuenne V128x% =24+ 3/64x .

>



KonrpoabHas padora Ne3 «Crenennbie GyHKIHN»

Bapuanr 1 (1 4v)

1 =2 1 2 1
. Boruucnure: a) 273 —(%) ; 0) [33 —1133 +33 +]J_

1 1) 1 1
. YpocTute BelpakeHHe [a‘* + b* J —[a“ - b* ] .

2 1
. Pemute ypaBHeHue x * —x 3 —2=0.

3
" 4 =
. CocraBbTe ypaBHEHHE KacaTeIbHON K rpapuKy QyHKIHH y = Ex“ -x7? BTouke X =1.

3

ot 4
. Pemute HepaseHctBo X * —1< (x— 1)3 .

. Pemute ypasuenue z° + 8 =0 Ha MHOKECTBE KOMILIEKCHBIX YHCEIL.

Bapuanrt 2 (1 4)

1 3 1 2 1
. Beraucnure: a) 814 +(%] ; 0) (23 +IIZ3 -23 +1J.

s 1Y (s 1Y
. Ynpocturte Belpaxkenue | a’ +2a? | —| a? —2a* |.

4 2
. Pemure ypaBuenue x * —2x * —8=0.

4

. CocraBbTe ypaBHEHHE KacaTeIbHOU K rpadguky GyHKIUU y = ZX7 +x7

B Touke X =1.

- 9

. Pewmre nepasencrso (x+1)5 > x7 +1.

. Pemute ypasuenue z° —27 =0 Ha MHOXKECTBE KOMILIEKCHBIX YUCEI.



Kontpoabnas padora Ned4 «Iloka3zareabHasa QyHKIHS»
Bapuanr 1 (2 v)
1.ITocTpoiite rpadux GpyHKIMH:
a) p=0,5"+13 6) y=log,(x+3).

2. Pemute ypaBHEeHHUE: a) i) = \/I; 6) 4*+7-2""=45.
49 7
1

1
3. Pemure HepaBeHCTBO 3°% 2 < (%JS "
(J;Js_ 2—05
LY S
3 1 "
oE
4

2
5. CpaBuute 4yucna: a) a = log, %, b= (% ]7; 6) a =log, 500, »=23/10000.

5

4. Berauciute log,

X

>2[og2\/§ :

n A

6. Pemnte HEpaBEHCTBO

b

7. Pemmre nepasenctso 7 <1—x?.

Bapuanrt 2 (2 4)
1.IToctpoiite rpaduk GyHKIHH:
a) y=3""; 6) y=Ilog, x—3.

3

2. Pemure ypaBHeHue: a) (L] = \/I; 6)3.5%! 2. 55 =5,
36 6
1

1
l 3-4x
3. Pemre HepaBeHCcTBO 7473 > (7J ;

1
Dl
27

(_}_.J 0.2. 35 :
81
127 - s
5. Cpasuure 4yncna: a) a = log, F b=0,5%; 6) a=log, 2000, b=1/500.

7

X

4. Berauciure log,

> 2log, J7.

. ‘7.r+l =

6. Peminre HEpaBEeHCTBO

&
7. Pemnre HepaBeHCTBO (EJ >x2+1.



KontpoabHas padora Ne 5 «Jlorapudpmudeckasi pyHkums»
Bapuanr 1 (2 )

1 .Borunciure 36 108!

2. Pemnre ypaBuenune: a) lgx—Igl2= logovl(x+ 1)— log,,, 4;

6) logi(x—1)-2log, Ll =27 B x"=etx,
3%
1 11 log, x 5 Iogl(()—S.\')
3. Pemmre Hepaenctso: a)log, (x—2)>-3log, 3\/:; 6) (]_J 5 (_) 5 .
5 V5 25 6

4. Uccnenyiite pyHkuuo y = ez"(3x+ 2) HAa MOHOTOHHOCTb M DKCTPEMYMBI.
5. K rpaduky pynkuun y = In(2x + 4) npoBeeHa KacaTenbHas, MapaenbHas npamoi y = 0,5x—3
. Haiiure Touky nepeceyenus »Toi KacaTeJIbHON ¢ OCBIO X.

6. Pemure nepasencreo log,, (1-2x)>log,, 3+log,, x°.

—3x
{logg y? +(é) =127
7. Pemmre cucteMy ypaBHEHHH 4

llogi yi- 2[%) -log, y =127-25".

Bapuant 2 (2 4)
1 .Boruniciute 8'0%2°71083

2. Pemmre ypaBuenue: a) log, x+log,, 36 = log, (2x+ 6)+ log, 48 ;

7

6) logi(4—x)+log, . Q1o B) x'°®* = éx:‘.

1 4 logs x 3 logl(S.\'—ﬁ)
3. Pemme HepasenctBo: a) log, (x—5)>—4log, d;; 0) (5§j > (-7—J ’ .
2 3
4. Uccnenyiite GpyHKLUIO y = e4"(2—3x) HAa MOHOTOHHOCTB U 9KCTPEMYMBI.

K rpaduky pynkuun y = ln(x— 1) MpOBEJICHA KacaTeibHas, MapajuieibHas OMCCCKTPUCE MEPBON

KOOpAMHATHOM ueTBepTH. HaliquTe miomans TpeyroibHUKa, OTCEKAEMOT0 9TON KacaTeabHOM OT OCEH

KOOP/IHHAT.
5. Pemmte HepaenctBo log,,, 3+ log,, x* <log,, (x+4).

l l -3x
] -

6. Pemure cucremy ypaBHEHHM { .
}llogﬁ y+ (%J -log, y’ =27-9"""



KontTpoabnas padora Ne 6 «IlepBoodpaszHas u MHTErpamn

Bapuanr 1 (1 49)

1 i
1. Jlokaxure, 4T0 (QYHKUUA y = gx —c0s2x ABIAETCS NEePBOOOPA3HOM I  (PYHKUUU

y=x"+2sin2x.

” 2 3 53 3
2. ns naHHOH QYHKUHN y = ——— —— HalauTe Ty 11epBoodpasnylo, rpagux KoTopoii

J4xa13: X

NPOXOJUT Yepe3 TOUKY A(— 2 = 2).

7 2 3 _ 2
3. BrpruuciuTe onpeiesieHHbIiH HHTErpail: a) J-(L + sin x}!x; 0) j e 3% - 2l dx.
0 1

Jx x

4. Haiinure muomaas GUrypsl, orpaHHdeHHOM rpadukom GyHkuun y=1+x" 1 npamoit y—2=0.

5. U3BectHo, uTo hyHkuus y = F(x)— nepBooOpaznas juist pyHkuuu y= (25x -x’Nx-3.

Hccnenyiite pynkumio F (r) Ha MOHOTOHHOCTb M 9KCTPEMYMBI.

a
6. Ilpu KaKuX 3HAYECHUAX MapaMeTpa d BHIMOIHAETCS HEPABEHCTBO j (4x—a)dx<5a—6?
1

Bapuant 2 (1 4)

1 5 . i
1. okaxure, yto yHKIuA y = ;x +sin3x SABASETCS NMEPBOOOPA3HON s  (QYHKIUH

y=x°+3cos3x.

i 7 = i
2. JInst naHHOM (PYHKUUH y = + — HalaMTe Ty nepBooOpasHylo, rpaUKKOTOPOH MPOXOAUT
22

6x—5

4epes3 TOUKY A(l; - 5).

3. Bbruucinure onpeneneHHbld HHTETpall:  a)

S |

2 3 2_ i
(_L+cosx}x; 0) sz +7x2 i de.
Jx .

X
4. Haiinure nutomaus GUrypbl, orpaHHUeHHON rpadukom GyHKIHH y = —2—x°

u npamon y+3=0.

5. U3BectHO, uTo QyHKIMA y = F(x)- nepBoodpasHas s QyHKIuu y = (4x = W=t L

Uccnenyiite pynkuuio F (x) Ha MOHOTOHHOCTb U 9KCTPEMYMBI.

b
6. TTpu Kakux 3HAYEHHUSX MapamMeTpa b BHINOJIHSIETCS HEPABEHCTBO I (b—4x)dx>11-7b?
1



KonTpoabnas padora Ne 7 «PaBHOCHJILHOCTH YPABHECHHMI H HEPABEHCTB»
Bapuanr 1 (2 v)

a) : + 2 =

x-2) (x-1)

6) 2sinxcosx+ J3-2cosx—+3sinx=0; B) O,S'““I_3 =2%,

|. Pemnre ypaBHeHHE: 25

log, , log, 25

—2 = —>0; 6) [2x+1=2,5x+15.
log,(~5x+6)

2. Peminre HEpaBEeHCTBO:

3. Pemmre ypauenue log,(x+25)=2"""
4. Peminre ypaBHeHUE |sinx| =sinx+2cosx.

5. BHyTpHu paBHOOEAPEHHOTO MPSMOYTOJILHOTO TPEYTOJbHUKA CITy4alHBIM 00pa30M BbIOpaHa TOUKA.
KakoBa BEpOsSITHOCTb TOT'0, 4TO OHA PACIIOJIOKEHA OJIMKe K BEPIIMHE NMPSMOTo yriia, YeM K BepIInHaM

JIBYX €r0 OCTPbLIX YIioB?

6. Pelunte ypaBHenue sin(— % j: log_,(x2 +6x+ 12).

Bapuanr 2 (2 4)

1. Pemmre ypaBHeHue: a) l + > ==25
{4 2) (x+])'
1 —5+2x
6) sin2x—2sin® x =4sinx—4cosx; ) 3 =(§) :
log.(2x—-3
2. Pemnrte HepaBEHCTBO: a) M >0; 6) L5x+1< |x— 1|.
log, log, 9

3
3. Pemmre ypasnenue log,(x+12)=3°"".
4. Pemmte ypasHeHue [cosx| = cosx —2sinx .
5. BuyTtpu kBajipara ciiyyaitHeiM 00pa3om BbiOpaHa Touka. KakoBa BEpOATHOCTB TOTO, 4TO OHA

pAacIoIoKeHa BHYTPH BIIMCAHHOIO B HEro Kpyra?

6. Pemnre ypaBHenue cos4mx = log, (2x2—2x + % ]



KonTpoabnas padora Ne§ «YpaBHeHHs H HepaBEeHCTBAa»

Bapuanr 1 (2 )
1. Pemmure ypaBHenue: a) Vx+ 6 =0,25x+0,25; 0) (5"2” —1N4x+2=0.

2. Pemure HepaBeHcTBO 1+ 6x —+/7—3x >0.

[x*+y* =26 2Jx+ 2y =3

3. Pemmmte cuctemy ypaBHEHHUI: a) Ty > 6) [ Vx+ \/; Xy,
xy=3; |x+y—5=0.

4. Haiinure niomans d)ldrypbl, 3aJ1aHHON CHCTEMOMN HEPABEHCTB

T+ PES;
{x—y+520,
|Ly+120.

5 ﬂoxamm‘e, YTO JUIA JTFOOBIX HEOTPHUIATCIIBHBIX YHUCCIT a, b BBITIOIHAETCA

nepaBenctBo (a+b)a+2)b+2)>16ab.
6. Pemmte ypaBHEHHE B IeNbIX yucnax: Sx+3y=11.

7. Tpu unucna ob6pasyror apupmeTHuecKyro nporpeccuio. Eciu TpeTuit uien JaHHOH Nporpeccuu

YMCHBIIUTH Ha 3, TO IOJIYYCHHBIC TPU YUCIIAa COCTABAT F’COMCTPUYCCKYIO ITPOrPECCUIO. Ecnu BTOpOﬁ

. 4
YJIIEH TCEOMETPHUYCCKOH MPOTPECCHH YMCHBIIINTD Ha 5 , TO TOJTYYCHHBIC TPU YHCIIa BHOBb COCTAaBAT

TCOMETPUYUCCKYHIO TTPOTPECCHUIO. Haiiaure TNIEPBOHAYAIBHO 3aJaHHBIC YHCJIA.

Bapuanr 2 (2 4)
1. Pemmre ypaBHenue: a) Vx+5=0,5x+1; 0) (l ¥ —1N6x—-3=0.
2. Pemmre HepaBeHcTBo x¥ + 0,257+ 2x 20,25.

( 2492 =37 = -
3. Pemnte cucremy ypaBHCHMIA: ) ol > 6) [ 24x 2\/; \/X—J’ ,
xy = 6; |x+y=5.

4. Haiigure ninoumaab GUrypsl, 3aJaHHOH CHCTEMOW HEPABEHCTB

[x+y—7$0,
{x—=y+720,
|[y—120.

5. JIokakuTe, 4To JUIst TFOOBIX HEOTPULIATEIIBHBIX YUCEN @, b, ¢ BBINOJIHACTCS HEPABEHCTBO
(a+1)b+1\a+c)b+c)=16abc.
6. Pemnre ypaBHeHHe B LeNbIX yncnax: Sx—12y=8.

7. Tpu yncna cOCTaBIAIOT reOMETPUYECKYIO Nporpeccuio. Eciiu Bropoit uieH JaHHO# nporpeccun
YBEIUYUTH HA 2, TO MOJYYCHHBIC YACIA COCTABAT apu(PMETHUECKYIO nporpeccuto. Eciu Tpetuii unen
HOBOH TPOTrpPECCUU YBEJIUYHUTB Ha 9, TO MOTyYCHHBIC TPHU YHCIIA COCTABAT TEOMETPUYECKYIO

IMPpOrpeCCHIO. Haitoure NEPBOHAYAJIBHO 3a/IaHHBIC  YHCJIA.



