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Openoypr 2024

MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIEro
oOpa3oBaHMs: OHa 00ECIIeYMBACT U3YUCHHUE APYTHX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
NPOJOJDKEHUS 00pa3oBaHWsl M JUIsl TMOBCEIHEBHOM JKM3HU. PaszButne vy
oOyyaroluxcs HAay4YHbIX HPEICTABICHUN O MPOUCXOKAECHUU U CYIIHOCTH
anredpanyeckux aOCTpakiuil, crnoco0e OTpaKeHHs] MATEeMAaTHYEeCKOW HayKoOu
SBIIEHUH M TIPOIECCOB B TpHUpPOJEe H OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJCIMPOBAHUS B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(OpMHUPOBAHNIO HAYYHOT'O MUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOAUMBIX
JUIs aJanTaldd B COBPEMEHHOM I¢poBoM obmectBe. M3ydenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIIOAaTh, CpaBHUBATh, HAXOJIUTh
3aKOHOMEPHOCTH, TpeOyeT  KPUTHYHOCTHU MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JIEHCTBHUS, BBIBOJBI, (HOPMYIHPOBAThH
yTrBepxkaeHus. OcBoeHne Kypca ajireOppl oOecrnedyuBaeT pa3BUTHE JIOTHUYECKOIO
MBILUICHUST OOYYalOIIMXCSA: OHM MCIONb3YIOT JAEAYyKTUBHBIE W WHIAYKTHBHbBIC
paccyxaeHusi, o000IIeHNe W KOHKpPETH3allMio, abCTparupoBaHHE U AHAJIOTHIO.
OOyuenue anrebpe mpearnojgaracT 3HAYUTENbHBIM OOBEM CaMOCTOSITEILHOMN
JESATEIIbHOCTH  00YyYarolIMUXCsl, IO3TOMY CAaMOCTOSTEIBbHOE peIlleHue 3ajad
00yUaroLUMUCH SBJSIETCS pealin3alnen AesITeIbHOCTHOTO MPUHIUIA 00yYSHHUS.

B crpykType mnporpammsl ydeOHOTO Kypca «Amnrebpa» yrayO0iaéHHOTO
U3YYCHHUS OCHOBHOE MECTO 3aHHUMAIOT COCPKATEIbHO-METOANYECKUE JIMHUU:
«Urcna W BBIYUCICHUA», «AJNTeOpandecKkue BBIPAKCHHUS», «YpaBHEHHUS W
HepaBeHCTBa», «DyHkium». Kaxgas U3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHHUsl Kypca, B3aUMOJIECUCTBYS €
IpPYTMMH €r0o JHHHSIMH. B Xome m3ydeHHs Kypca OOydYaromuMcsl MPUXOAUTCS
JIOTHYECKH PacCyKAaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBs3M
C 3TUM B MpOrpamMmy yueOHOro Kypca «Anredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JOTHKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4YeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUI0  OOY4YalOUIMMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4ecKoro si3bika. CopaepKaTeabHOM U CTPYKTYpHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conmepxxanne mnuHMA «Yucna W BBIYMCICHUS» CIYXUT OCHOBOM 7St
JanbHENIIero U3y4eHus: MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO y O0YyUarOIIUXCS
JIOTUYECKOTO MBIIIJIEHUS, POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aIrOpUTMaMHu, a



TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHON
*KU3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBA3aHO C pALHMOHAIBHBIMM M HUPPALMOHAIBHBIMH YHCIaMH, (HOPMUPOBAHHEM
MPEACTABICHUN O JACHCTBUTEIBHOM 4YHCIIE. 3aBEPUICHWE OCBOCHHSI YHCIIOBOU
JIMHUU OTHECEHO K cpeiHeMY 0011eMy 00pa30BaHHUIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpanvecKue BhIPaKCHUS
U «YpaBHCHHS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MTPEJAMETOB U OKpYyXkarollel peanbHOocTU. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHMsl y4eOHBIH MaTepuan TIpPYNINHUPYETCS BOKPYI  pallOHAJIbHbBIX
BbIp&KEHM. AnreOpa JEMOHCTPUPYET 3HAYEHUWE MAaTEMaTUKH Kak s3bIKa s
NOCTPOEHUSI MATEeMAaTHYECKMX MOJIEIE, ONMHUCAHMs TPOLECCOB U SIBICHUUI
peanbHOro Mupa. B 3agaun oOydeHuss anreOpe BXOIAT TaKkKe JalibHEHIIee
pa3BUTHE AJITOPUTMUYECKOTO MBIIICHUS,, HEOOXOAWMOIO, B YaCTHOCTH, MJis
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJEHUE HABBIKAMH JI€TyKTUBHBIX
paccyxaenuil. IIpeoOpa3zoBaHue CUMBOJIBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpaX€HUs1, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-TpadUUECKON JIMHUU HALEJIIEHO Ha MOJy4YeHUe
OOy4JaronMMHCs 3HAaHUN O (QYHKIMSIX KaK BaKHEHIEH MaTeMaTHYECKON MOJENH
JUTSL OTMCAHUS M UCCIEA0BaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUM B MPUPOJIE
u obmiectBe. M3yueHue martepuana CroOCOOCTBYET PA3BUTHUIO y OOYyYaroIMXCS
YMEHUS UCIIOIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHOT'O, CUMBOJINYECKOTO, IpapuuecKkoro, BHOCUT BKJIaa B (opMHupoBaHHE
IIPEICTABICHUN O POJIM MAaTEMATUKN B PA3BUTUH LIMBUIN3ALNN U KYJIbTYPBI.

VYrinyOnéHHbIi Kypc anreopsl XapaKTEepU3yeTCs W3yYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJIOB
pemieHusi 3amgad. Aunredpa SBISETCS A3BIKOM JJIsL  ONMUCaHUS OOBEKTOB U
3aKOHOMEPHOCTEU, CIIY)KUT OCHOBOM MAaTeMaTH4eCKOro moaenupoBanus. llpu
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M TPUHATHIE B anredpe
npaBuia UX KOHCTPYHMPOBAHHUSI  CIOCOOCTBYIOT (DOPMHUPOBAHUIO  yYMEHUU
00OCHOBBIBAaTh M JIOKA3bIBATh CY>KJICHUS, PA3BUBAIOT MATEMATHUYECKYI0 HHTYHUIIMIO,
KpPaTKO M HAaIJISIIHO PAaCKpPBIBAIOT MEXAHU3M JIOTUYECKHUX MOCTPOCHHM M y4aT HX
npuMeHeHuto. Tem campiM anrebpa 3aHUMaeT OJHO W3 BEAyIIUX MECT B
(GbOopMHPOBAHUN HAYYHO-TEOPETUYECKOTO MBIIIICHUS 00YYarOIIUXCSl.

CornacHo yueOHOMY ImlaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«Anre0Opa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pPa3felibl COACpKaHUS:
«Uucna #  BBIUKCIEHUSN», «AJTeOpanyecKue BBIPAKEHUN», «YPAaBHEHHUS W
HEpaBEHCTBA», « DyHKLIM.



Ha u3ydenne yuebHoro kypca «Anredpa» orsoautcsa 442 daca: B 7 kjacce —
136 gacoB (4 yaca B Heaento), B 8 kinacce — 170 gacoB (5 4acoB B Heneno), B 9
kiacce — 136 yacoB (4 yaca B HEJICIIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yucsia v BbIYMCIEHUS

Paunonansubeie uucia. CpaBHEHUE, yHOpSAIOUYMBAHUE M apuPMeTHUECKUE
JEUCTBUS C PallMOHAJIBHBIMU YKcIaMy. YnciioBas nmpsiMasi, MOJIyJIb YHCIIA.

CreneHp C HaTypajJbHBIM TIOKa3aTeJleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULIMOHHON CUCTEME CUHUCIICHUS.

Pemenue TeKCTOBBIX 3a/1au apupMeTHYecKuM criocoOoM. Pernenue 3agau us3
peabHOM MPaKTUKU Ha YacTH, HA IpoOU, HA MPOIEHTHI, MPUMEHEHHE OTHOIICHUN
U TPOMOPIUH MpU pEeHIeHUH 3a/ad, pEIIeHHe 3ajad Ha JIBIKEHHE, padoTy,
MOKYIIKH, HAJIOTH.

JlenmumocTs Leabix uyncelsl. CBOMCTBA JICIMMOCTH.

[IpocTeie n cocraBHble uucia. UYETHble W HE4YETHbIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
MIPOU3BEACHUS LIEIIbIX YHCEII IIPU PELICHUU 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM.

HauOonpiuit o0mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE JIBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTATKAMHU.

AnredpanvyecKue BbIPaKEHUSA

BreipakeHre ¢ NEpeMEHHbBIMUA. 3HAUYEHUE BBIPAKECHHUS C TEPEMEHHBIMM.
[IpencraBieHre 3aBUCUMOCTH MEK]Ty BEJIMYMHAMU B BUJIE (DOPMYIIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUS ANreOpanueCKUX BhIPAXKEHUH.
Jloka3zaTenbCTBO TOXKIECTB.

Onnowiensl. OHOWIEH cTaHAAPTHOTO BUjia. CTENEeHb OJHOYICHA.

Muorounensl. MHorousieH craHaapTHOro Bujaa. CTeneHb MHOTIOYICHA.
CrnoxeHue, BbIYMTaHHE, YMHOXKEHHE U JeseHre MHoroudieHoB. [IpeoOpazoBanue
LIEJIOTO BBIpaXXeHUs B MHOTOWIEH. KOpHM MHOrO4JIEHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaJApaT CyMMbI M KBaJIpaT pa3HOCTU
JBYX BBIp@XKEHUH, KyO0 CyMMBI U KyO0 pa3sHOCTH JBYX BBIpaXCHHUH, Pa3HOCTh
KBaJIpaTOB JIByX BBIPQKEHUM, TMPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX
BBIpaXEHUN, CYMMa M pa3HOCTh KyOOB JIBYX BBIPKCHUH.

Paznoxenue MHOTOWIEHAa HA MHOXKHUTENN. BeiHeceHrne 00111ero MHOKHUTEIS 32
CKOOKH. MeToJ1 TpyNIUPOBKH.

YpaBHeHMS U HEpaBeHCTBA

VYpaBuenue ¢ ogHoi nepeMenHoil. Kopenb ypaBHeHusi. CBOCTBa ypaBHEHUM
C OJHOM TIEpEMEHHOW. PaBHOCWJIBHOCTL ypaBHEHMH. YPaBHEHUE  Kak
MAaTEMATHYECKask MOJIENIb PEAIbHON CUTYAIUU.



JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YPABHEHHM.
JInHeliHOE ypaBHEHHE, CONEpIKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['padk TMHEWHOTO ypaBHEHUS C IByMs
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelieHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JByMS
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JBYMsI IEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JAByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHOM CUTYAIIHH.

DOyHKUIMHA

Koopaunara Touku Ha npssMout. YnciioBbIe MPOMEXKYTKHU. PaccTosiHue Mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucremMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpaduxoB, 3agaHHbIX (opMyiaMu. YreHue
rpauKOB peasbHbIX 3aBUCUMOCTEN.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH MEXJy BeauunHamu. [loHarne QyHKOuu.
OyHKIUS Kak MareMaThyecKkas MoOJeNb peanbHoro mnpouecca. O0nacThb
ompejienieHuss W obnacte 3HaueHW ¢GyHkuuu. CrnocoObl 3amaHus (QYyHKIUU.
I'padux bynkuuu. [ToHATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUs U YOBIBAaHUS
Ha IPUMEPax peasibHbIX 3aBUCUMOCTEH.

JIuneiinas Qynkuus, e€ cpoictBa. I'padux nuHeitHOM (QyHkuuu. I'padux
¢byukuuu y = |X|. Kycouno-3aganubie GyHKIIHN.

8 KVIACC

Yucaa v BIYMCICHUSA

KBaapartubie kKopHU. ApudMeTHUeCKUil KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsTne wppammoHaNbHOrO yucaa. J{eUcTBUS € UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALUOHAIBHBIX
yucel.

[IpencraBiennss O pacIIMPEHUAX YHUCIOBBIX MHOXECTB. MHoOXkecTBa
HAaTypaJbHBIX, LEJIbIX, PALHOHAIBHBIX, JEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHei. lIpuMeHeHHe OCTaTKOB K
PELIEHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmepsl 0OBEKTOB OKPYXKAIOLIETO MHpA, AJUTEIBHOCTh IPOILIECCOB B
okpyxatromeM Mupe. CTaHIapTHBIN BUJT YHUCIIA.

AnredOpanveckue BbIPAKEHUS

Anrebpanueckass apoOb. JlomycTuMble 3HA4YEHHs] NMEPEMEHHBIX B JPOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO ajredpanvyeckoi apoou.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brinenenue 1ienoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HaY€HUs] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmeTnyeckue  KBaApaTHbIE KOpPHH. TOXIEeCTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHH, COIEpKAINX apU(PMETUYECKHE KBAPATHBIE KOPHH.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmysia KOpHEW KBAAPATHOTO YPABHEHWS.
Kosnm4ecTBO HeNCTBUTENBHBIX KOPHEW KBAaJIpaTHOrO ypaBHeHUs. Teopema Buera.
YpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPAaBHEHUSM WM K KBaJPaTHBIM
ypaBHeHUsIM. KBaspaTHOE ypaBHEHHE ¢ mapamMeTpoM. PelieHne TEKCTOBBIX 3a/1a4 ©
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-pannoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-pallMOHATBHBIX
ypaBHEHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHATBHBIX
ypaBHeHu#. ['padmueckast HHTepIIpeTaIis ypaBHEHHM ¢ IByMs ITE€PEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nnepemenHoii. CTporue n HecTporue HepaBeHcTBa. ClokeHue
M YMHOXECHHME YHUCIOBBIX HEpaBeHCTB. OILICHUBAHWE 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOEe HEPAaBEHCTBO C OJHOM MEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHne TEKCTOBBIX 3ajay C
ITOMOIIBIO JINHENHBIX HEPABEHCTB C OAHOM NIEPEMEHHOM.

DyHKIMHA

OO6nacTh onpeeneHusi 1 MHOXKECTBO 3HaueHu ¢pyHkunu. CrocoObl 3a1aHus
bynkuunid. ['padux Gynkumn. Urenune croiictB ¢pyHkuuu no e€ rpaduky. [Ipumepsr
rpadukoB GyHKIHMA, OTPAXKAIOMIUX PEeATbHBIE MPOIECCHI.

Jluneninas Qyskiusa. DYHKIUU, OMHUCHIBAIOIINE TPSIMYH0 U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn y = kx, y = kx + b, y = k/x, y = x3, y = VX, Y = |X| 1 ux cBoiicTBa.
Kycouno-3anannbie GyHKIINN.

9 KITIACC

Yucaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero cBoictBa. CrTeneHb C PalMOHAIBHBIM
IIOKA3aTeJIeM U €€ CBOMCTBA.

AuredpanyecKue BbIpaKeHUA

ToxnecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpPXKAIIUX KOpPEHb N-i
creneHu. ToxaecTBeHHbIE MPeoOpa30BaHUs BbIPAKEHUM, COIEPIKALUX CTENEHb C
pPalMOHAIIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JTUHENHBIE MHOXKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHUs. [IpuMepbl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOM, rpaMyecKoro MeToAa MNpU PELICHUH
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenue qpoOHO-palinOHAIbHBIX YPaBHEHUH.

Peuienue cucrtem ypaBHEHHM ¢ IBYMs ITIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHHWI ¢ IByMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHnss CUCTEMbI HEIMHEWHBIX YPAaBHEHUM C ABYyMs INepeMeHHbIMU. Cucrema
JIBYX HEJIMHEWHBIX YPAaBHEHUM C ABYMS INEPEMEHHBIMH KaK MOJEIb PEajbHOU
CUTYyalUU.

HucnoBble HepaBeHCTBA. PenieHne JTMHENHBIX HEpaBEHCTB. J[OKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeToJl MHTEPBAJIOB
JUISl palliOHAIbHBIX HEpaBeHCTB. [Ipocreninne HepaBeHCTBA C MAPAMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 € TIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ aAByms IepeMEHHBIMH. PenieHne HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTEMBl HEpPAaBEHCTB C JBYMsl NepeMeHHbIMU. ['paduueckuit
METOJ PELIEHUS CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMU.

DyHKIUU

Oyukius.  CpoiictBa  (QyHKUMI:  Hyad  (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TIPOMEKYTKHA BO3pAacTaHHsl M yObIBaHUSA (PYHKIUH,
4YETHBIEC U HEYETHBIC (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEE 3HaYeHUs (PYHKIIUH.

KBagpatnunas ¢yuknus u e€ cBoicTBa. Mcmonb3oBaHWe CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienust  3amad.  [loctpoenme  rpaduka
kBagpatnyHol ¢yukuuu. Ilonoxkenue rpaduka KBaapaTUUHOW (PYHKUHUUA B
3aBUCUMOCTH OT €& ko3 duuuenTos. I'paduxu pynkimii y =ax2,y = a(x —m)?uy
= a(x — m)? +n. Ioctpoenue rpadpukoB QYHKIHI C MOMOIIBIO IIPEOOPA3OBAHMIA.

JHpobno-nuneiinas ¢pynkius. MccnenoBanue QyHKIIHIA.

®Oynkuusa Y = X" ¢ HaTypaldbHBIM MOKa3aTeseM N u e€ rpaduk.

Yucii0BbIe MOCTECA0BATEILHOCTH H IIPOIPECCHHU



[Tonsitue uwcioBOM ToOcHenoBaTeNbHOCTH. KoOHEuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IOCJIEN0BAaTEIbHOCTb.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  mociieoBaTenbHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOIIBI0 (HOPMYJIBI N-TO
4JIeHa, pEeKYPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccun. (CBOHCTBa YJICHOB
apudmeTnyeckoil W TeoMeTpuueckod mporpeccuil. PopMynbl N-TO  WieHa
apu(pMETHYeCKOl U reomMeTpuueckor mnporpeccuid. @opMysibl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKON M TeOMETPUYECKOM Mporpeccuil. 3aauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBiieHre O CXOAUMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHHH
0ECKOHEYHO yOBIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocrenmme npumepsl.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOT'PAMMBI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJYBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX IMPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHUECKON HayKd Kak cdepbl UeIOBEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHU4YECKON KYJbTYypOH KakK CPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BoCHUTAHMA, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOJY YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO e IpaBa JPYroro 4ejaoBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYXKAIOIICH Cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM HX BO3MOJKHBIX MOCJEACTBHI ISl OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJIOTHYSCKHUX MPOOJIeM B MMyTEeH MX pelieHuUs;

8) ajanranum K M3MEHAKINUMCH YCJOBHSAM COLMAJBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YMCJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYTUPOBATH UIEH,
MOHATHSI, TUIIOTE3bI 00 00BEKTaxX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIICTCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBHUSA, (OPMYJIMPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOeHUS MpOrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaroierocs: OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMHM M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUM, OTHOIICHUN MEXIy TMOHATHSAMU, (HOPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHWsI /711 0000IICHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (GOPMYyIHpPOBaTb U  NPeoOpa3OBBIBATH  CYXKJIEHUS:
YTBEPAUTENIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareibckue 1eiCTBUS:

UCTIONB30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT ITO3HAHUA,
dbopMynupoBaTh  BOINPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUUE,  MpoOIieMy,
CaMOCTOATENILHO YCTAaHaBIIMBaTh MCKOMOE U JaHHOE, (pOpMUpOBATH THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHECHHE;

IPOBOJAUTH TO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHYy JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4YecKOoro OOBEeKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHIA,

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE TIPOIECCa, a TakKXKe BBIIBUTATH
MIPENTOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTAaTOYHOCTh M HM30BITOYHOCTH HMHGOPMAIHMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelaemMspie 3a/1a4ud CXeMaMu, IuarpaMMaMu, HHOUM rpadMKoi U uX KOMOMHALIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHuKaTHBHBIE YHUBepPCAJbHbIE YueOHbIe 1eiiCTBHSA



BOCIIPUHUMATH U (POPMYJIMPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSMU H
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBHIPAKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3ysbTar;

B X0/ 00CYXXIIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI,
mpoOJIeMBbl, pemaeMol 3adadd, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB
uaora, oOHapy)KUBaTh Pa3IMUUe U CXOACTBO IMO3WIIMH, B KOPPEKTHOH Gopme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPECTABIIATh PE3YyJIbTAThl PEIICHUS 3aJlayu, SKCIIEPUMEHTA, UCCIIEOBaHUS,
MIPOCKTa, CaMOCTOSTEIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMAaTh M HCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOU
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, TUTAHMPOBATH OPTaHHU3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI padOT, JOTOBapHUBATHCH, OOCYXKIATh MPOIECC W pPe3yJIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMb» W UWHBIE);, BBHINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UJIE€HAMHU KOMAaH/bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIada B OOMmUH pe3yabTaT 110
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKU3HEHHBIX M YUEOHBIX CHUTyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyIIIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (UJIu €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4ETOM UMEIOIIUXCS PECYpCoOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yJbTara
pelleHus: MaTeMaTHYeCcKOH 3a1a4u, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHHKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHUSI WIIM HEOCTKEHUS 1EH, HAXOIUTh
OLIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHU TPU U3yUYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHU 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIry o0yueHus B 7 kj1acce oOy4aromuiics MOTyYUT CIASTYIONINEe MPEeIMETHBIC
pE3yJIbTaThI:

Yuciia 1 BBIYUCTIEHUSA

PammmonaneHbBIE UnCHA.

[lepexoauTh OT OHOM (OPMBI 3allUCH YHCENl K Jpyrod (mpeoOpa3oBbIBATH
JECATHYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO JIPOOB).

Hcnonb30BaTh MOHIATUS MHOKECTBA HATYPAIBHBIX YHCEN, MHOKECTBA 1IEJIbIX
YHCEJ, MHOXECTBA PAIMOHAIBHBIX YHCEJ IPU PEIICHUM 3a/1a4, MPOBEACHUU
PACCYyX ICHUN U JOKA3aTEIbCTB.

[ToHrMaTh U OOBICHATH CMBICIT TTO3UITMOHHOM 3aITMCH HATYPaJIbHOTO YHCIIA.

CpaBHHBATh M YHOPSAOUYUBATH PALlMOHAIBHBIE YUCIIA.

BreinonHaTh, coueras yCTHbIE U NMHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JICUCTBHS C PAllMOHAIBHBIMU YWCIIAMU, UCIIOJIB30BATh CBOMCTBA YKCEN M IPaBHIIA
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBITTONTHATE IEUCTBHS CO CTENECHSIMU C HATYPaAJIbHBIMH ITOKA3aTEIISIMH.

Haxonuts 3HaY€HMSI YMCIIOBBIX BBIPAKEHUM, COAEPKAIIMX PaLMOHAIbHbBIC
yucjaa U CTENEHM C HaTypaJlbHBIM IIOKa3aTejieM, NPUMEHATh pPa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUUCIICHHS, COCTABIIATh U OIICHUBATH YKMCIIOBBIC BHIPAKCHUS
IIPY PEIICHUH PAKTUICCKUX 33719 U 3a/1a4 U3 JPYTUX YICOHBIX MPEIMETOB.

OKpyrJisiTh  4YMcClia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAKTUYECKOM CUTYallMW, BBINOJHITH TPUKUIKY M  OLIEHKY pe3yJbTara
BBIUHCIICHUN, OLIEHKY 3HAYECHUM YHCJIOBBIX BBIPAKEHUN, B TOM YHCIE IIPU
PEILIECHUM MTPAKTHYECKUX 3a]1a4.

Pemate TekcToBBIE 3amaund  apU(OMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyTrHue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pellIeHuu 3a1ay.

Pemate nmpakTHKO-OPUEHTHUPOBAHHBIE 3aJ1aul, CBSI3aHHBIE C OTHOILLICHUEM
BEJIMYUH, MPOMOPUAOHAIBHOCTBI) BEIWYMH, MPOLEHTAMH, HWHTEPHIPETUPOBATH
pEe3yJIbTAThl PEUICHU 3a0a4 C YYETOM OTPAHUYEHHM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U IPOU3BEICHUS LIEJIbIX YHCEI.

PacknaapiBaTh HA MHOKUTENIN HATYPaAJIbHbBIC YUCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonute HamOOnBIIMI OOIMMN AETUTEIh W HaUMEHBIIEe 00IIee KpaTHOE
YUCeN U UCIIOJIB30BATh UX MPU PEUICHUH 3a/a4, IPUMEHSATh aaroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIAYJI, IPUMEHATh CBOWCTBA
CPaBHEHUM 110 MOAYJIIO.

AuredpanvyecKue BbIPpaKeHUA

BripaxkeHus ¢ nepeMEeHHBIMU.

Hcnonb3oBaTh anreOpandyecKkylo TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOCHHS y4eOHOro MaTepuara.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPH 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Hcnonb30oBaTh  TMOHSATHE  TOXKIECTBA,  BBINOJHATH  TOXJCCTBEHHBIC
npeo0pa3oBaHus BHIPAXKECHHH, TOKA3bIBATh TOKICCTBA.

MHoOrouneHs!.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHHUS B MHOTOWICH
MPUBEJICHUEM TTOJO0HBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BoImonHITh eficTBUs (CI0KEHNE, BRIUUTAHUE, YMHOKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, IPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaApaT U
KyO0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIEHUS BBIUMCICHUM.

OCyILIEeCTBIATh PA3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOILBIO
BBIHECEHUS 3a CKOOKM OOIIET0 MHOXKHUTEINS, TPYMIHUPOBKH CIaraeMbIX, MPUMEHSIS
(bopMyITBI COKPAIIEHHOTO YMHOKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, U3 PeaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypAIbHBIMHU IOKA3aTEIsMHU IS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NPUMEHss IpPaBUJIA
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. [IpoBepsATh, sBIIsIETCS
JIM YUCJI0 KOPHEM YpaBHEHHUS.

[TongOupaTe nOpuUMEpHl TApP YKCEN, SBISIIOIIUXCA PEIHIEHUEM JIUHEUHOIO
YpPaBHEHHUS C ABYMS IEPEMEHHBIMMU.



CtpouTh B KOOPIMHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C
JByMsI TIEPEMEHHBIMH, MOJIb3YsACh TpadUKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucteMsl IByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUH 1O YCJIOBHUIO 3aJauyd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l IIOJIy4EeHHBIN PE3yJIbTaT.

DyHKIMHA

Koopaunats! u rpaduxmu.

N300paxxath HA KOOPAMHATHOM MPSIMOIl TOYKH, COOTBETCTBYIOIINE 38 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HUHTEPBAJIbl, 3alMUChIBATh YHCIOBbIE IIPOMEXKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtMmeyaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKu JTUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C MOMOIIBI (YHKUMHA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMM MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cnocod MpEeACTAaBICHHUS W aHAIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOWCTBA (QYHKIMN i aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynH (YHKIMH, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IIPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE M HAaUMEHbIIEEe
3HauYeHUS (PYHKITIN).

Hcnonp3oBath rpaduku AJi UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, NpU
pelIeHn  3a7a4 U3 APYyTuX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K xoniry 00yuenus B 8 ki1acce 00y4aromuics MOTYYUT CISYIONTUE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YUCIIA.
[loHnMaTh W WCHOOJIB30BAaTh TMPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.
CBOOOMHO OTEpUpPOBATH MOHATUSMU: KBAAPATHBIN KOPEHB, apu(METHISCKHIA
KBAJPaTHbIM KOPEHb, UPPALMOHAIIBHOE YMCIIO, HAXOAWUTh, OLICHUBATh KBAJPAaTHbIC
KOpPHH, HCTIOJIB3YS pu HEOOXOINUMOCTH KaJIbKYyJIATOP, BBINIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHbBIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxkaTh JIeHCTBUTEIIbHbIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JECATHYHBIX
npobeit m creneneld yucna 10, 3anMchIBaTh M OKPYIVISITH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUI.

J1emMMoCTb.

CBOOOJHO oOmepupoBaTh MOHITHEM OCTAaTKa IO MOJIYJIO, IPUMEHSAThH
CBOMCTBA CpaBHEHUHN MO MOJYJIIO, HAXOJIUTh OCTATKA CyMMBI U ITPOU3BEIEHUS 10
JTAHHOMY MOZYJIIO.

AnredpanvyecKue BbIPAKEHUSA

JpoOHO-pallnOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHUS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPKECHHUSIX.

[IpuMeHsTh OCHOBHOE CBOMCTBO PallMOHAILHON IPOOH.

BrinonHATh IpUBEACHUE anredpandeckux Apodei K o0meMy 3HaMeHaTeNto,
CIIO’KCHHE, YMHOXKCHHE, JICJICHHE aJlreOpandecKux IpoOei.

BBINONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh MpeoOpa3oBaHus BEIPAXKEHHUM JIs pEHICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

CrerneHu.

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM II0Ka3aTelIeM, BBIITOJIHSITh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTesIeM.

HppanroHaabHble BbIPAKEHUS.

HaxonuTe 1omycTHMbIE 3HAaYEHUS IEPEMEHHBIX B BRIPAKEHUSX, COAEPIKALLUX
apu(MeTnyecKkue KBaJapaTHble KOPHHU.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHUs U HEPABEHCTBA

Pemiats KkBajipaTHbIC ypaBHEHHUSI.

Pematb 1poOHO-paliMoOHaNbHbBIE YPaBHEHHUS.

Pewlare nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPAaBHEHUH C IMapaMeTPaMHu.

[IpoBOAUTE MCCIIENOBAHNS YPABHEHUW W CUCTEM YPAaBHEHUM, B TOM YHCIIE C
OpUMEHEHHEM TrpapuuecKuX MpeAcTaBleHUN (yCTaHaBIWMBaTh, HWMEET JIU
YPABHEHUE HWJIM CHCTEMA YPAaBHEHHMM pEIICHHs, €CIM HMMEET, TO CKOJbKO, U
npouee).



[TepexoauTh OT cloBecHOW (OPMYITMPOBKH 3amadynl K €€ anreOpandecKoiu
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBl YpaBHEHUH,
WMHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H MOJTYUYEHHBIN pe3ysbTarT.

[TpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyo WILTIOCTPAIMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKIMHA

[TonnMate ¥ UCHONB30BaTh (PYHKUIMOHAJIBHBIE MOHITHUS U SI3BIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMsI), ONPEIENATh 3HAUCHHE (PYHKIMH O 3HAYCHUIO
apryMeHTa, ONpeAesATh CBOMCTBA PYHKIMU O €€ rpadukKy.

Crpouth rpaduku pyHKUIMN , OMUCHIBATH CBOMCTBA YMCIOBOW ()YHKLIHUH IO
e€ rpaduky.

K koHIiry oO0yueHust B 9 ki1acce oOy4aromuiics MOTyYUT CIAEAYIOUIME MPEIMETHbBIC
PE3yJIbTATHL:

Yucaa v BBIYMCICHUSA

CBOOOJHO oOmEepupoBaTh MNOHATUSAMM: KOPEHb N-U CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIIBHBIM TIOKA3aTEJNeM, MCIHOJb3yd MNpU HEOOXOJUMOCTH KaJbKYJSATOP,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JACHCTBUTENBHBIX UYHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKIACHUN U TOKA3aTEIbCTB.

CpaBHUBAaTL M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JNEWCTBUTEIBHBIE YUCIIA, BBINOJIHATh IPUKHUIKY PE3YJIbTaTa BBIYMCICHUHN, OLEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJiredpanveckue BbIpaKeHUs

CB0oOOIHO oOMEepUpOBaTH MOHATHEM KBAAPATHOTO TPEXUJEHA, HAXOAUTH
KOPHM KBaJpaTHOI'O TPEXWICHA.

PackiianbiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHbBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pewars yiMHEMHBIE W KBaJApAaTHBIC YPaBHEHMS, YPaBHEHUsS, CBOIAIIMECS K
HUM, IPOOHO-pAIMOHANIbHBIE YPABHEHHUS.

Pemiate HECIOKHBIE KBAIPAaTHBIE YPABHEHUS C TAPAMETPOM.

Pemars nMHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPAaBEHCTB Ha YHCIIOBOW MPSIMOMH,
3aIMCBHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemats cucreMmsl IBYX JIMHEMHBIX YPAaBHEHUN C ABYMS I[EPEMEHHBIMU U
CUCTEMBI [IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABJISICTCS JTUHEUHBIM.

Pemats HECIOKHBIE CHCTEMBI HEJIMHEMHBIX YPABHEHUH C TapaMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI IIEPEMEHHOM,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHe.

Pemate cucTeMbl JMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEpPABEHCTB,
BKJIIOYAIONIME KBAJpPaTHOE HEPABEHCTBO, H300pa)xkaTh pEIICHHUE CHUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aIIMCHIBATh PELICHUE C TOMOIIBI0 CHUMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJbIX YHACIAX.

[IpoBoUTh HccneAOBaHUS YPAaBHEHHUN M CUCTEM YpPaBHEHH, B TOM YHUCIE C
npuMeHEeHueM Tpaduueckux TMpeAcTaBlieHuid (ycTaHaBIMBaTh, WMEET JIU
YpaBHEHHE WM CUCTEMA YpPABHEHUW PEIICHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajayu  ajJireOpamndeckuM CHocoOOM C  TMOMOIUIBIO
COCTaBJICHUS YPABHEHUMN, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA U HMX CHUCTEMBI JJISI COCTaBJICHUS
MAaTEMATUYECKOW MOJEIN pPEAIbHOM CHUTyallMd WIM MPUKIAJHOW 3a/1auH,
MHTEPHPETUPOBATH NOJYUECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCAEA0BATEIHLHOCTH H IPOTPeCcCH U

CBoOOMHO omepupoBaTh MOHATUSIMHU: 3aBHUCHUMOCTh, (YHKIHS, Tpaduk
byHKIMKU, TpsMas MOPONMOPIMOHATIBLHOCTh, JIMHEWHAss QyHKIUS, oOpaTHas
MPONOPLHUOHANIBHOCTD, Mapadosa, runep0osia, KyCoOuHo-3aAaHHas PyHKIUS.

HccnenoBarh pyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIA:
00JacTh OMpeeeHNsl, MHOXKECTBO 3HAUYCHHM, HyIM (GYHKIHUUA, MPOMEXKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacCTaHUs © YObIBaHUSA, YETHOCTh U
HEYETHOCTDh, HANOOJIbIIIee U HAUMEHbIIIEE 3HAYEHHU S, ACUMITTOTHI.

Pacno3naBaTh KBajpaTUyHyr0 (QYyHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peasibHOM XU3HU, PU3UKU, TCOMETPUH.

Onpenensaty MmoyoxeHue rpaduka KBaApaTUIHOW (PYHKITMU B 3aBUCUMOCTH
oT e€ K03 PUITUEHTOB.

Ctpouts rpadux KBagpaTUYHOM  (YHKIIMH, OMNHUCHIBATH  CBOMCTBa
KBaJpaTUYHON PYHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHON (QYHKIIMM 1JIs pEIISHUs 3a/1a4.

Ha npumepe kBaapatuuHoit GyHKIMH cTpouTh rpaduk dyrkiuu y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

WnmocTpupoBaTh € TMOMOIIBIO TIpauKka pealbHYI0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XaPAKTEPUCTUKAM.

ApudpmMeTuyeckas ¥ reoMeTPHYECKas MPOrpPeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MTOCIEAOBATEILHOCTD, apupMeTHIECKas
Y TEOMETPUYECKasi TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJIIBI N-TO WICHA, PEKYyPPEHTHBIM.

BBITIONTHATS  BBIYMCIICHHWSI C  HCIOJAb30BaHWEM (GoOpMya N-TO  dieHa
apu(pMEeTHIECKON U TEOMETPUUECKOMN MPOTrPEeCCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh WICHBI IMOCJIEIOBATEILHOCTY TOYKAMH Ha KOOPIWHATHOW
TUTOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATECILHOCTSIMHU, B TOM
qHCIie 3a/a4d U3 PEATbHOMN JKU3HH (C MCIOJIb30BaHUEM KaJbKyJIsATOpa, U(PPOBBIX
TEXHOJIOTHH).

Pacrio3naBaTh W TNPUBOAUTH TMPUMEPHl KOHEUHBIX M  OCCKOHEYHBIX
MOCIIEZIOBATEILHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

HMeTh npeacTaBieHue O CXOMMOCTH MOCIIEIOBATEILHOCTH, YMETh HAXOUTh
CyMMy O€CKOHEYHO YOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUU.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HanmenoBanue a371eJI0B U TeM 1071 OBbIC
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NporpaMmabl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 YMCJIA Y BBIYUCJIEHUS. 1 1 bubmoreka [IOK
PanyonanbHbIe 9ncia (IOBTOPEHHE) https://m.edso0.ru/7f415b90
O VYHKIUHN. KoopauHarsl 1 1 bubmnorexa LIOK

2 rpaduku. OyHKIUN 17 https://m.edso0.ru/7f415b90
AJITEBPAUYECKUE BBIPAXKEHU L. 1 bubmmorexa [IOK

3 BhipaskeHus ¢ nepeMeHHBIMU / https://m.edso00.ru/7f415b90

4 YPABHEHUS U CUCTEMBI 10 1 bubimoreka IIOK
YPABHEHWM. JIuneitneie ypaBHeHUs https://m.edsoo.ru/7f415b90
YHCJIA U BEIUMCJIEHUS. Crenens ¢ 1 bubimoreka IIOK

> HATypaIbHBIM OKA3aTeIEM 6 https://m.edso0.ru/7f415b90
AJITEBPAMYECKUWE BBIPAYKEHU . 1 bubmmnorexa IIOK

6 MHOTro4wIeHBI 23 https://m.edso0.ru/7f415b90

. AJITEBPAMYECKUE BBIPAYKEHU . 14 1 bubamnorexa IIOK
®opMyIIBl COKPALIEHHOTO YMHOKEHHS https://m.edso0.ru/7f415b90

1 bubmuoreka [JOK
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10

https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

1 bubmuoreka [JOK
9 OYHKIWMN. Jluneiinas GpyHxums 16 https://m.edso0.ru/7f415b90
YPABHEHUS U CUCTEMBI 1 bubmuoreka [JOK
10 VPABHEHUM. CrcTeMbl TMHEHHBIX 14 https://m.edsoo.ru/7f415b90
YpaBHEHUU
1 [TosTOpeHue, 0000IIEHHE, 8 1 bubuorexa TIOK
CHCTEeMATH3aLus 3HAHMUI https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 YPABHEHUA 1 HEPABEHCTBA. o5 5 bubnunoreka [HOK
HepaBencrtBa https://m.edsoo.ru/7f417af8
5 UNCJIA U BBIYUCJIEHU . KBaapaTtHbrit 20 1 bubnuorexa [JOK
KOpEHb https://m.edsoo.ru/7f417af8
3 YPABHEHHWSA 1 HEPABEHCTBA. 19 1 bubmuorexa [JOK
KBanpartHbie ypaBHEeHUS https://m.edsoo.ru/7f417af8
4 AJITEBPAMYECKUE BbIPAXXEHU . 99 2 bubmuorexa [JOK
JpoOHO-palinoHaNbHbIe BHIPAKEHUS https://m.edsoo.ru/7f417af8
5 YPABHEHUA 1 HEPABEHCTBA. 24 1 bubnuorexa [JOK
JIpoGHO-palmoHaNbHbIe YpaBHEHUS https://m.edsoo.ru/7f417af8
bubnuoteka [JOK
6 OYHKLMH 18 1 https://m.edsogru/7f417af8
7 AJITEBPAMYECKUWE BBIPAYKEHU . 16 bubnunorexa [JOK
Crenenu https://m.edsoo.ru/7f417af8
bubnunorexa [JOK
8 UNCJIA U BBIUNCJIEHUS. lenumocTs 11 1 httos://m.e dsogru [7£4174f8
9 [ToBTOpenue, 0600MIIEeHNE, 15 1 bubmuorexa [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 10 0



https://m.edsoo.ru/7f417af8
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9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcnl
bub6nmoreka [IOK
1 OYHKIUN 25 2 https://m.eds00.ru/7f419d08
VPABHEHUS 1 HEPABEHCTBA. bubnmoreka IOK
2 KBajpaTHbIe HEPABEHCTBRA 15 1 https://m.edsoo.ru/7f419d08
2 YPABHEHMS Y HEPABEHCTBA. . ) Bubmoreka [IOK
VYpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI https://m.eds00.ru/7419d08
YICJIOBLIE TTOCJIEAOBATEJILHOCTH Bubimorexa LIOK
4 U TIPOTPECCHM 25 1 https://m.edsoo.ru/7f419d08
5 AJITEBPAMYECKUE BBIPAKEHUS. . . bubmiorexa [IOK
CreneHsp ¢ palMoOHaJIbHBIM ITOKa3aTeNeM https://m.eds00.ru/7f419d08
[ToBTOpEHHE, 000OIIEHNE, CHCTEMATH3AIIUS But6morexa [IOK
6 — 34 1 https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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ITOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

[ToBTOpEHME.
CpaBHenue,
YHOPSIIOYMBAHUE U
apudmeTHuecKkue
JIEUCTBUS C
palroHaIbHBIMU
YUCIAMHU

KoJsnuyecTBo yacoB

KonTpoJabHble

Bcero
padoThbI

IMpakTn4yeckue
padoThI

[JarTa usyyenus

IJIaH

dakr

DJIEeKTPOHHbBIE
mudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTrOpenue. Yucnoas
npsiMasi, MOAYJb YnCiIa

IToBropenue. IIponeHTsI,
3aMKch MIPOLIEHTOB B
BHJIe IpoOU U ApodH B
BU/IE TPOIIEHTOB
ITosropenue. Tpu
OCHOBHBIE 33/1a4y Ha
IIPOLIEHTHI

IToBTOopenue. Tpu




OCHOBHBIC 3aJa491 Ha
IMPOLCHTHI

[ToBrOpenue. Pemenue
TEKCTOBBIX 3a7a4
apuQMeTHIECKUM
crocodom

IToBTOpenue. Pemenue
3a71a4 U3 peajgbHOu
MPaKTUKHU Ha YaCTH,
OO, TIPOLICHTHI,
IIPUMEHEHNE OTHOILECHUN
Y IPONOPLIMH TTPH
pelIeHny 3a1a4

10.

[ToBTrOpenue. Pemenue
3a71a4 U3 peajbHOU
MPAKTUKU Ha YacTH,
IpOoOH, IPOLIEHTHI,
IIPUMEHEHNUE OTHOIICHUN
Y IIPOIIOPLUH IIPU
pelleHny 3aay.
CraproBas TuarHoCTHKa

IToBrOopenue. Peanbubie
3aBUCHUMOCTH; PELICHHE
3a/1a4 Ha JBUKECHHUE,
paboTy, MOKYTIKH,
HaJIOTH

KonTponbsHas padoralNel
1o teMe "PanroHanbHbIe
guciaa'




11.

Koopaunara Touku Ha
PAMO

12.
13.

Hucnossle IPOMEKYTKH

YucnoBbie IPOMEXYTKH

14.

Paccrosiane mexnay
JBYMsI TOUKaMU
KOOPJHMHATHOMU IIPSAMOM

15.

[TpsimoyronbHas cuctema
KoopauHat. AGciucca u
opAyHaTa TOYKH Ha
KOOPJMHATHOU
TUIOCKOCTH

16.

[TpsimoyronbHas cuctema
KoopauHat. AGciucca u
opAayHaTa TOYKH Ha
KOOPJIMHATHOU
TUTOCKOCTH

17.

18.

[Tpumeps! rpadukos,
3a/laHHBIX (hopMyIIaMu
Yrenue rpadpukoB
peabHbIX 3aBUCUMOCTEH

19.

DyHKIIMOHAJIbHbIE
3aBHCUMOCTHU MEXITY
BEJIMYMHAMU

20.

[Tonsitue pyHkunu.
DyHKIHS KaK
MaTeMaThyeckas MOJIeb
peaNbHOTO Iponecca




21.

[onsarue GpyHkumu.
DyHKIUA KaK
MaTreMaTH4decKas MOJIeib
peaNbHOrO mpolecca

22.

[onsarue GpyHkumu.
DyHKIUA KaK
MaTeMaTH4ecKasi MOJIeIb
peanbHOro mporecca

23.

OO6nactb onpeneneHus u
00J1aCTh 3HAUYCHUI
byHKIIUN

24.

25.

OO6nacTp omnpeeneHus u
001aCTh 3HaUYEHU
byHKIIUU

Crioco0blI 3a1aHus
byHKIIUN

26.

I'paduk pynkuun

27.

28.

29.

KonrtponbHas paboraNe2
no teMe "Koopnunatel u
rpadpukn. Oyakmn"
Beipaxenue ¢
NIEPEMEHHBIMH.
3HauEHUE BBIPAXKEHUS C
NepPEMEHHBIMU

Beipaxenue ¢
[IEPEMEHHBIMHU.
3HaueHUE BBIPAXKEHUS C
[IEPEMEHHBIMU




30.

Bripaxenue ¢
IIEPEMEHHBIMH.
3HaYeHUE BBIPAKEHUS C
IIEPEMEHHBIMU

31.

IIpencrasienue
3aBUCUMOCTHU MCIKAY
BEJIMYMHAMU B BUJIE

bopMyJIBI

32.

[IpencraBinenue
3aBUCHUMOCTH MCIKAY
BCJIIMYNMHAMM B BUJIC

dbopMyibI

33.

34.

Brraucnenuns no
dbopmyiiam
Brruucnenus no
bopmynam

35.

YpaBHEHHE C OJTHOU
nepeMeHHOM. Kopenn
YpaBHEHHUS

36.

37.

38.

CaolicTBa ypaBHEHHI C
OJHOM EPEMEHHOU
CBolicTBa ypaBHEHUH C
OJIHOU IIEPEMEHHOMN
PaBHOCUIIBHOCTB
YpPaBHEHUNU

39.

YpaBHEeHHE Kak
MaTeMaTH4YecKast MOJIEIb
peaIbHOMN CUTyalluH




40.

Yucno kopHen
JMHEHHOTO ypaBHEHUS

41.

42.

43.

Yucno kopHen
JIMHENHOT O ypaBHEHUS

Penienue TeKCTOBBIX
3aJa4 ¢ IOMOIIIbIO
JIMHEWHBIX YpaBHCHUH

JluneliHoe ypaBHEHUE,
coJiepaKallee 3HaK
MOy JIs

44,

KonTponbsHas padoralNe3
1o reMaM "BripakeHus ¢
NepeMeHHbIMU",
"JIunelinple ypaBHEHUS"

45.

46.

47.

CreneHb ¢ HaTypaJbHBIM
HOKa3aTeneM

CBolicTBa CTENEHHU C
HaTypaJbHBIM
nokasaresaeM

CBoliCTBa CTEIICHU C

HaTypaJbHBIM
MOKa3aTeseM

48.

CBoiicTBa CTEIEHH C
HATypaJbHBIM
[moKas3arejieM

49.

3amnnce ynucia B
NECATHYHOU
HO3UIIMOHHOU CUCTEME




CUHCJICHUA

50.

51.

52.

3anuch yncna B
JCCATHYHOM
MMO3UIIMOHHOM crcTeMEe
CUMCIICHUS

OngowieHbl. OMHOWICH
CTaHJApPTHOTO BHJIA.
Crenens ogHOYIEHA

OnHounenbl. OQHOUWIEH
CTaHJAPTHOTO BHJIA.
CreneHs ogHOWIEHA

53.

MHorou4JjieHbl.
MHorounen
CTaHJIApPTHOTO BUJIA.
CreneHb MHOTOYJICHA

54.

MHorou4JieHsl.
MHorouieH
CTaHJIAPTHOI'O BUJA.
CreneHb MHOTOYJICHA

55.

56.

57.

CrnokeHne U BEIYUTaHHUE
MHOTOYJIEHOB
CrnoxeHre U BEIUMTAaHHE
MHOTOYJIEHOB

CoXeHHE U BIUNTAaHHUE
MHOI'O4YJICHOB

58.

59.

VYMHOKEHUE U JeJIEHNE
MHOTOYJICHOB

VYMHOXKEHHUE U JICICHUE




MHOI'O4YJICHOB

60.

61.

VYMHOXKEHHUE U JeTICHUE
MHOI'OYJICHOB

VYMHOXKEHHUE U JIeTICHUE
MHOT'OYJIEHOB

62.

[Ipeobpa3oBanue 1enoro
BBIPAXKCHUA B MHOT'OYJICH

63.

64.

[TpeobpazoBanue 11€510T0
BBIPKEHHS B MHOTOWICH

ITonyronosas
KOHTpPOJIbHAs paboTa

65.
66.

KopHu MHOrOuNEHa

KOpHI/I MHOI'O4JICHA

67.

Toxnectso.
ToxnecTBeHHbIE
npeoOpazoBaHus
anredpanvdecKux
BBIPAKECHUI

68.

ToxnecTBo.
ToxxnmecTBeHHBIE
npeoOpazoBaHus
anredpanvdecKux
BBIPAKECHUI

69.

ToxnecTBo.
ToxxnmecTBEeHHBIE
npeoOpazoBaHus
anredpanvdecKux
BBIPAKECHUI




70.

71.

72.

ToxnecTBo.
ToxxnecTBeHHEBIE
npeoOpa3oBaHus
anreOpanvecKux
BBIPAXKEHUM

Toxnectso.
ToxxnecTBeHHEBIE
npeoOpa3oBaHus
anreOpanvecKux
BBIPAXKEHUM

JlokazaTenbCTBO
TOXJIECTB

73.

KontponsHas pabora
Ne4 o remam "CrereHb
C HATypaIbHBIM
rmokasarejiem",
"MHorouwieHbI"

74.

75.

76.

KBagpar cymMmsl n
KBaJlpaT pa3HOCTH JIByX
BBIPAKECHUI

KBazpat cymmsl
HECKOJIBKMX BBIPAKEHUN
Ky6 cymmbI u ky6
pa3HOCTH ABYX
BBIPAKECHUI

77.

Pa3HocTh KBaspaToB
JIBYX BBIPAKEHUI

78.

HpOI/ISBeI[CHI/IC pa3sHoCTU




U CYyMMBI JIBYX
BBIPAXKEHUM

79.

80.

81.

[IpousBenenue pazHocTu
U CYMMBI JIBYX
BBIPAKCHUI

CyMmMa 1 pa3HOCTb
KyOOB JIByX BbIpaKE€HH

CymMma u pa3HOCTb
KyOOB JIByX BbIpaKE€HHI

82.

83.

84.

85.

Pasnoxxenue MHOro4jieHa
HAa MHOXXUTCIIN

ITpousBeneHune pasHocT!
CYMMBI JIBYX
BBIPAKECHUI, CyMMa U
pa3HOCTb KyOOB /IBYX
BBIPAKECHUI

Pa3noxxenne MHOro4wieHa
Ha MHOKHTEIN
Brinecenune o61ero
MHOYKHUTEIS 32 CKOOKHU

86.

87.

88.

Meroa rpynnupoBKu

KonrtponsHas pabora;5
1o teMe "PopMyIbl
COKpAILIEHHOTO
YMHOKEHUS"
JlenuMocThb LenbIx

yucei. CBoicTBa
NETUMOCTHU




89.

JlenuMocCTh 1ebIX
yucell. CBolicTBa
IETUMOCTH

90.

IIpoctblie 1 cocTaBHBIE
gycna. YéTHrle u
HeuETHBIC YrCia

91.

92.

[Ipu3Haku 1eIMMOCTH Ha
2,4,8,5,3,6,9,10, 11
[Ipu3Haku JeTMMOCTH Ha
2,4,8,5,36,9, 10,11

93.

IIpu3naku nenumoctu
CYMMBbI U POU3BEJICHUS
LEJIBbIX YHUCEIl IPU
pelIeHny 3a1a4

94,

HauOonpmmii oo
JIETTUTEIb U HAaUMEHbIIIEe
oO11ee KpaTHOE JIBYX
qucel

95.

96.

B3anmuO mipocTele yncia

Anroput™ EBknnaa.
JleneHue ¢ oCTaTKOM

97.

CpaBHEHUS TETBIX YUCEIT
0 MOJTYJTIO
HATYpaJIbHOTO YKcia

98.

99.

Jluneitnas pynkuus, e
CBOMCTBa
Jluneiinas gyHkus, e
CBOMCTBA




Jluneiinas gyHkms, e

100 o
CBOIiCTBa
I'paduxk nuneitnon
101 p (b
byHKIIUN
I'pacduk muHeHHON
102 p (1)
byHKIAHA
I'paduk nuaeiitnon
103 p (b
byHKIIUN
I'padux nuneiitnon
104 p (1)
byHKIIUN
I'papuk byaxkouu v = | x
105 |p uk QpyHKIHH Y = |
I'padux byaknuu y = | x
106 |p ux QpyHKumK y = |
I'padux byaknuu y = | x
107 |p ux QpyHKumK y = |
I'paduk byaxkomu v = | X
108 |p uk QpyHKIHKE Y = |
Kycouno-3agannarie
109 Y a
byHKIMHA
Kycouno-3amgannsie
110 y A
byHKIMHA
11 Kycouno-3anannbie
byHKIIUN
KycouHno-3aganarie
112 y a
byHKIMHA
113 KonTtponbHas padboraNe6

o TeMam " JlemumocTs",




"JIuneitHas QyHKIHS"

114

115

VYpaBHeHue ¢ 1ByMst
epeMEHHBIMU

VYpaBHeHue ¢ 1ByMst
NePEeMEHHBIMU

116

I'padux nuneitnoTO
YpaBHEHHS C IBYMS
HepeMEeHHBIMH

117

118

119

I'paduk nmuneitHOTO
YpaBHEHHUSI C IBYMS
NIepEMEHHBIMH

CucTeMBbl JTHHEHHBIX
YpaBHEHUH C IBYMs
NepeMEHHBIMHU
CucTeMBbl JTHHEHHBIX
YpaBHEHUH C ABYMsI
epEMEHHBIMU

120

I'padmueckuit metox
peleHust CUCTEMBI
JIMHEUHBIX YPaBHEHUH C
JBYMsI IIEPEMEHHBIMU

121

I'padmueckuit metox
peleHust CUCTEMBI
JIMHEUHBIX YPaBHEHUH C
JByMsI IIEPEMEHHBIMU

122

Pemenne cucrem
JIMHEWHBIX YPaBHEHUH C
JIBYMsI IIEPEMEHHBIMU




MCTOAO0M IIOACTAaHOBKH U
METOAO0M CIIOXKCHUA

123

Pewenne cucrem
JIMHEHHBIX YPaBHEHUH C
JIByMsI IIEPEMEHHBIMU
METOJIOM ITOACTAHOBKHU U
METOJIOM CJIOKEHUS

124

Pewenne cucrem
JIMHEHHBIX YPaBHEHUH C
JIBYMsI IIEPEMEHHBIMU
METOJIOM ITOACTAHOBKHU U
METOJIOM CJIOKEHUS

125

Pewenne cucrem
JIMHEWHBIX YPaBHEHUH C
JIBYMsI IIEPEMEHHBIMU
METO/IOM ITOACTAHOBKHU U
METOJIOM CIIOKEHHUS

126

Cucrema 1Byx
JIMHENHBIX YPaBHEHUH C
JIBYMsI IIEPEMEHHBIMU
KaK MOJIENIb peajJbHOU
CUTyaluu

127

128

129

KonTponbHas pabora
Ne7no Teme "Cucremsl
JIMHEWHBIX ypaBHEHNH"

IToBTOpeHue n
0606meHue. Beipakenus
C IepeMeHHbIMU

IToBTOpeHue n




0000menne. CremneHs ¢
HATypPaJbHBIM
MOKa3aTelIeM

130

131

[ToBTOpeHue u
00o0menue. OqHOUIICHBI
¥ MHOTOYJICHBI.
ToxxnecTBeHHEBIE
npeoOpa3oBaHus
anreOpanvecKux
BBIPAXKEHUM

[ToBTOpeHue n
000061eHne. opMyIibl
COKPaIEHHOTO
YMHOXKEHHS

132

[ToBTOpeHue n
00o0011IeHHE.
Koopnunats! u rpaduku.

133

134

135

[ToBTOpeHue n
00o001tenne. JInnenas
byHKIUA U €€ cBOMcTBa

IIpomexyTouHas
aTTecrauus/
Bceepoccuiickas
poBepoyHas paborta

IToBTOpeHue n
00o006meHue. Pemenue
CHCTEM JIMHEWHBIX
YpaBHEHUU C JIBYMsI
nepeMEHHBIMHU




[ToBTOpeHue n
000011teHne. Pentenne
136/ cuCcTeM JUHEHHBIX
ypaBHEHUH C ABYMS

NEPEMECHHBIMU

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

136

10




8 KUIACC

KonuyecTBo 4yacos Aata usyuenis JaeKTpoHnbIe
Ne Tema ypoka unGposbie
n/n B Konrtpoabubie  IIpakTuuyeckue mJian dakr o0pa3oBartesb
cero padoThI padoTbI HblIe pecypchbl
1 Hucnossle HEPaBEHCTBA 1
5 Bxonnast KOHTpoOJIbHAA 1 1
pabora
3 CBoiicTBa YHCIIOBBIX 1
HEPaBEHCTB
4 JlokazaTenbCTBO 1
HEPABEHCTB
Hepasenctso ¢
5 nepeMeHHo#. CTporue u 1
HECTPOTHE HEPABEHCTBA
Hepasenctso ¢
6 nepeMeHHo#. CTporue u 1
HECTPOTHE HEPABEHCTBA
CrnoxxeHue 1 yMHOXKEHHE
7 YHCIJIOBBIX HEPABEHCTB. 1
OneHuBaHue 3Ha4€HUA
BBIPAXKECHUS
CrioxeHue 1 yMHOXKEHUE
3 YHCIIOBBIX HEPAaBEHCTB. 1

OreHBaHUE 3HAUYEHUS
BBIPAXKCHHS




CrnoxeHue 1 yMHO)KEHUE
YHCIIOBBIX HEPABEHCTB.
OueHuBaHue 3HAYCHUS
BBIPAKCHUS

10

[IonsaTHe o pemennn
HEPABEHCTBA C OJIHOU
nepeMeHHoi. MHOXeCcTBO
peLIeHUI HEPaBEHCTBA

11

[IonsATHe o0 pemenun
HEpPABEHCTBA C OJIHOU
nepeMeHHoN. MHOXkecTBO
pelIeHU HEpaBEHCTBA

12

[IonsATHe o pemenun
HEpPABEHCTBA C OJIHOU
nepeMeHHoN. MHOXkecTBO
peleHn HEpaBEeHCTBA

13

14

PaBHOCHMIBHEIE
HEpPaBEHCTBA.
HepasenctBo-ciencraue

YucnoBble IPOMEXYTKH

15

16

17

HucnoBsle IPOMEKYTKH

JInHetHOE HEPABEHCTBO C

OJHOM NIEPEMEHHOU U

MHOXECTBO €T0 PEIIECHUN
JInHetHOE HEPABEHCTBO C
OJHOM MEPEMEHHOU U
MHO’KECTBO €TI0 PEIIECHNN

18

JInHeitHoe HEPaBEHCTBO C




19

20

OJHOM NEPEMEHHOU U
MHO>KECTBO €r0 pelIeHnui

Penrenne muHeNHBIX
HEPaBEHCTB C OJTHOU
MepEeMEHHOMN

Penrenue muHeNHBIX

HEPABEHCTB C OJIHOI
NepeMeHHON

21

Penienue nuHeHHBIX
HEPABEHCTB C OJHOM
NepeMeHHON

22

23

24

25

CucreMsbl IMHENHBIX
HEPABEHCTB C OJHOM
MIEPEMEHHOMN

CucTembl TUHEHHBIX
HEPABEHCTB C OJHOM
MePEMEHHOMN

Pemenne TekCTOBBIX 3aga4
C TTOMOIIBLIO IMHEWUHBIX
HEPABEHCTB C OJHOMN
MIEPEMEHHOMN

Konrponsnas padoraNel mo
teme "HepaBeHcrsa"

26

27

28

KBaaparHbie kopHH

Apudmernueckuit
KBaJpaTHBI KOPEHb U €T0
CBOMCTBA

Apudmernueckuii




KBaJPaTHBINA KOPEHb U €70
CBOMCTBa

29

[ToHATHE HpPALIMOHAIIEHOTO
yucna. JleicrBus ¢
UppalOHAIbHBIMU
YUCIIAMU

30

31

32

[TonsiTve UppallMOHATILHOTO
yucna. JleicrBus ¢
WUPpALMOHATEHBIMHU
YUCITaMHU

CBoOMCTBa OEUCTBUH C
HUPpALMOHATLHBIMHU
quciIaMu

CBoMCTBa OJEUCTBUH C

HppaliOHAJIbHBIMHA
qucjiaaMnu

33

CBolicTBa AEHCTBUH C
UppalMoOHaTbHBIMU
YUCIaMU

34

CBolicTBa AEHCTBUH C
UPpaIMOHATEHBIMA
YHUCIIaMHA

35

36

CpaBHeHue
HPPAIMOHATEHBIX YHUCET
CpaBHeHnue
UPPALMOHATBHBIX YUCET

37

MuoxectBO
HGfICTBI/ITGJ'II:HLIX YqUCCII.




IIpencraBsnenus o
PACHIMPEHUSIX YHUCIOBBIX
MHOYECTB

38

MHoXxecTBO
I[GﬁCTBHTGJIBHLIX YUCCII.
IIpencrasnenus o
pacUIMPEHUSIX YUCIOBBIX
MHOXECTB

39

JomycTrumMble 3HaYEHUS
MePEMEHHBIX B
BBIPAKEHUSIX, COICPKAIINX
apudmeTnyeckue
KBaJIpaTHbIE KOPHU

40

JomycTrumMble 3HaYEHUS
NIEPEMEHHBIX B
BBIPOKEHUSX, COAEPIKAIITIX
apudmMeTHuecKue
KBaJ[paTHbIE KOPHU

41

ToxxnmecTBeHHBIE
npeoOpa3oBaHUs
BBIPAXKEHUM, COJIEPHKAIIUX
apupmMeTHuecKue
KBaJpaTHbIE KOPHU

42

ToxxnmecTBEeHHBIE
npeoOpa3oBaHus
BBIPAKEHHI, COAEPIKALUX
apudmMeTHuecKue
KBaJIpaTHbIE KOPHU

43

ToxxnecTBEeHHBIE




npeoOpazoBaHus
BBIPKEHUH, CONIEpIKAIIUX
apupMeTHIECKHE
KBaJ[paTHbIC KOPHH

44

ToxaecTBEeHHBIE
npeoOpazoBaHus
BBIPKEHUH, COMIEpIKAIIUX
apupMeTHIECKHE
KBaJIpaTHbIC KOPHH

45

KonTtponpHaas padoraNe2 no
teme "KBanpaTHblit
KOpEHB"

46

47

48

49

50

KBanparHoe ypaBHeHUE
®dopmyna KOpHel
KBaJJPaTHOI'O YPABHEHUSI.
KonunuectBo
JIEUCTBUTEIIBHBIX KOPHEN
KBaJ[paTHOI'O YPaBHEHUS
dopMmyia KOpHEH
KBaJpaTHOI'O0 YPaBHEHUS.
KonunuectBo
JIEUCTBUTEIIBHBIX KOPHEH
KBaJ[paTHOI'O YPaBHEHUS
®dopMyia KOpHEH
KBaJpaTHOI'O YPaBHEHUS.
KoauuecTtBo
JIEUCTBUTEIIBHBIX KOPHEH
KBaJ[paTHOT'O YPaBHEHUS

®dopMya KOpHEH




KBaJIPaTHOT'O YPABHEHUSI.
KomnaectBo

JICUCTBUTEIIBHBIX KOPHEH
KBaAPAaTHOTO ypaBHEHUS

o1 Teopema Buera
52 Teopema Buera
YpaBHEHUsI, CBOAUMBIE K
53 JIMHEVHBIM YpaBHEHUAM
WIM K KBaJpaTHBIM
YPaBHEHUSAM
YpaBHEHUsI, CBOAUMBIE K
54 JMHENHBIM YpaBHEHUSIM
WJIM K KBaJPaTHBIM
YPaBHEHUSAM
KBanparHoe ypaBHeHue ¢
55 napaMmeTpoM
KBaznpaTtHOE ypaBHEHUE C
56 apaMeTpoM
57 KBaznpaTtHOE ypaBHEHUE C
apaMeTpoM
58 Pemenne kBagpaTHbIX
YPaBHEHUH ¢ TapaMeTpaMHu
59 Pemenne kBagpaTHbIX
YPaBHEHUH ¢ TapamMeTpamMu
Pemenue kBagpaTHbIX
60 YPaBHEHHUH, COAEPKAIINX

3HaK MOAYJIS




61

Pemenne kBagpaTHbIxX
YPaBHEHHUH, COAEPIKAIINX
3HAaK MOZYJIS

62

YpaBHEHHE Kak
MaTeMaTHuyecKas MOJIEIb
peaIbHON CUTYalluH

63

64

65

Pemenne TekcToBBIX 3a7a4
C ITIOMOUIBIO KBaJAPATHBIX
YpaBHEHUU

Kontponbnas padotaNe3 mo
teme "KBanparHbie
ypaBHeHuUs"

PanmonansHbie BbIPa’XCHUA

66

67

PaIII/IOHaJH)HI)IG BBIPpAXKCHUA

ToxaecTBEHHBIC
npeoOpazoBaHus
palMOHAIBLHBIX BBIPAKCHUH

68

ToxxnmecTBeHHBIE
npeoOpa3oBaHUs
palMOHANbHBIX BBIPAKEHUN

69

ToxxnmecTBeHHBIE
npeoOpa3oBaHUs
palvoOHATBHBIX BBIPAKEHUM

70

71

ToxaecTBeHHbBIE
npeoOpa3oBaHus
panuoOHaJIbHBIX BBIpa)KeHI/Iﬁ

Tox/1eCTBCHHBIC
npeoOpazoBaHus




panuoOHaJIbHBIX BLIpa)KeHI/Iﬁ

72

Anrebpanueckasi 1po0b.
JonycTumMbie 3HaYEHUS
NEPEMEHHBIX B IPOOHO-
palroHaIbHBIX
BBIPKCHUSX

73

Anrebpanueckasi 1po0Ob.
JonycTumMbie 3HaYEHUS
IIEPEMEHHBIX B APOOHO-
palMOHATIBHBIX
BBIPKCHUSIX

74

Anrebpanueckasi 1po0b.
JomycTumMble 3HaYEHUS
IIEPEMEHHBIX B APOOHO-
palMOHATIBHBIX
BBIPKCHUSX

75

76

OCHOBHOE CBOMCTBO
anredpandeckoi Jpoou
OCHOBHOE CBOMCTBO
anreOpanyeckoit 1podu

77

Ci10’keHH€E U BEIYUTAHHE
anredpandeckux apooei

78

79

CrnoxeHue U BBIYUTaHHE
anredpandeckux apooeit

HOJ'IyT O0Bast KPHTPOJIbHAA

pabora

80

VYMHOXEHNE U JeJIEHNE
anredpanveckux apooeit




81

YMHOKEHUE U JIETIEHNE
anreOpanvecKkux apooeit

82

83

YMHOXEHUE U JCIICHHUE
anreOpandecKux aApooei

BozBenenue anredpandeckoit
JpoOY B CTEIICHb

84

Bo3sBenenue anredpandeckoit
IpoOu B CTENECHB

85

Bossenenune
anreOpanyeckoit 1podH B
CTEIeHb

86

KonTponpsHnas padoraNed no
teme "JIpoOHo-
panroHaIbHbIC
BBIPAXKCHUS"

87

88

JpoOHo-paninoHaabHbIe
ypaBHEHUS
Jpo6HO-paninoHanbHbIe
ypaBHEHHS

89

Pemenue npoOHo-
palOHAIbHBIX YPAaBHEHUH,
CBOSIINXCS K JIMHEHHBIM
YpaBHEHUSM

90

Pemenue npoOHo-
palrOHAIbHBIX YPAaBHEHUH,
CBOJSIIMNXCS K JIMHEUHEIM
YpaBHEHUSM




91

Pemenue npo6HO-
palMOHAIBHBIX YPaBHEHHH,
CBOJISIIMXCSI K JTMHEHHBIM
ypaBHEHUSM

92

Pemenue npobHO-
palMOHAIbHBIX YPAaBHEHUH,
CBOJISIIMXCSI K JIMHEHHBIM
ypaBHEHUSM

93

Pemenue npo6HO-
palOHAIBHBIX YPAaBHEHUH,
CBOOAIIMNXCA K KBaAPaTHBIM
ypaBHEHUSM

94

Pemenue npo6HO-
palOHAIBHBIX YPAaBHEHUH,
CBOOAIIMNXCA K KBaApPaTHBIM
YPaBHEHUAM

95

96

97

98

Pemenue npo6HO-
palOHAIbHBIX YPAaBHEHUH,
CBOOANINXCA K KBaAPaTHBIM
YPaBHEHUAM

Pemenne npo6HO-
palMOHAIBHBIX YPABHEHUHN
METOJIOM 3aMEHBI
MepEMEHHOMN

Pemenune npo6Ho-
palMOHATIBHBIX YPaBHCHUN
METOJIOM 3aMEHbI
MepEMEHHOMN

Pemenue npo6HO-




palMOHAIbHBIX YPABHEHUN
METOJIOM 3aMEHbI
MepEeMEHHOMN

Pemenue npo6HO-
99 palMOHAIBHBIX YPABHEHUN

METO/IOM 3aMEHBI
MepEeMEHHOMN

Pemenne TekCcTOBBIX 3aMau
100 C TIOMOIIBIO IPOOHO-

palMoOHATIBHBIX YpaBHEHUN
Pemenne TekcTOBBIX 3a0a4

101 C TIOMOIIBIO TPOOHO-
PaIMOHATILHBIX YPaBHEHUI

Pemenue TeKCTOBBIX 3a/1a4

102 C TIOMOIIBIO IPOOHO-
paloHaIbHBIX YPAaBHEHHM

Pemrenve TeKCTOBBIX 3a0a4
103 C TIOMOIIIBIO IPOOHO-
palMOHANbHBIX YPAaBHEHUI

Pemrenue TeKCTOBBIX 3a0a4
104 C TIOMOIIBIO TPOOHO-
palvoHAIBHBIX YpaBHEHUN

Pemrenne TekcTOBBIX 3a/1a4
105 C TIOMOIIIBIO JIPOOHO-

palMOHANBHBIX YPaBHEHUH
I'papuueckas

106 UHTEpIpeTanys ypaBHEeHUH C
JIBYMsI IEPEMEHHBIMU




107

108

I'padpuueckas
MHTEpIIpeTanus ypaBHEHUH C
JIBYMSI TIEPEMEHHBIMHU

I'paduaeckas
UHTEpIpETAINs YPAaBHEHUH C
JBYMSI TIEPEMEHHBIMU

109

I'padpuueckas
UHTEpIpEeTays ypaBHCHUN
C IBYMSI IIEPEMEHHBIMU

110

111

112

KonTponpsHas padoraNe5 no
teme "JIpoOHo-
panuoHaIbHbIE ypaBHEHUS"
OO6nacTp ornpeneneHus u
MHOYECTBO 3HaUCHHM
byHKIMHA

OO6nacTp ornpeneneHus u
MHOYECTBO 3HaUEHHM
byHKIIUN

113

Croco0Orbl 3aaanus
byHKIHI

114

115

CrocoOrbl 3aaanust
byHKIMA
I'padux Gynkmmu

116

117

I'paduk pynkumn

Urenue cBOICTB (PyHKIIMU
no e€ rpacuky. [Ipumepst
rpadukoB QyHKINH,




OTPaXKAIOUIUX PeabHbIC
HPOLIECCHI

118

Urenue cBOICTB (hyHKIMU
no e€ rpauky. [Ipumeps
rpaduKoB QyHKIHH,
OTPaKAIOIIUX peasbHbIC
HPOLIECCHI

119

DyHKIHUH, OIUCHIBAIOLINE
IpSIMYI0 U 0OpaTHYIO
IPONOPLUOHAIIbHBIE
3aBHCUMOCTH, UX rpaduKu

120

121

122

123

@OyHKIMH, ONHUCHIBAIOIIUE
IpsIMyI0 U 00paTHYIO
POTIOPIMOHATILHBIE
3aBHCHUMOCTH, UX rpaduKu

@DyHKIUH, OMHMCHIBAIOINE
npsAMyIo 1 00paTHYIo
PONOPLUOHANIbHBIE
3aBUCHUMOCTH, UX TpapuKu
OyHkuus y = X2 u eé
CBOMCTBA

OyHKIMA Y = X2 1 e
CBOMCTBA

124

125

Oynknusa y = X3 u eé
CBOMCTBA
OyHKLUA Y =K/X 1 e€
CBOMCTBA

126

OyHKIMSA Y =K/X U €




CBOMCTBA

127

128

DyHKIUA Y =VX U €€
CBOMCTBA

KoHntponbnas pabora Nebmo
teme "OyHkunn"

129

CrereHn ¢ LEIbIM
roxkasarejieM

130

131

Cremnens ¢ O CJIbIM
IIoKa3arcjieM

CBoiicTBa CTEONEHH C LIETBIM
[oKasarejieM

132

133

134

135

CBolicTBa CTENEHH C IIEIBIM
roxasarejieM

CBoiicTBa CTENEHH C LIETBIM
[oKa3arejieM

[TpeoGpa3oBanue
BBIPAKCHUH, COJIEPIKAIINX
CTEIEeHH C LEITBIM
HoKazaTeeM

[Ipeo6paszoBanue
BBIpa)KEHUI, collepKamux
CTETIEHH C LeJIbIM
nokasaresem

136

[Tpeobpa3zoBanue
BBIPAKEHHM, COAEPIKALUX
CTENEHHU C LENBIM
IIOKa3aTeJeM

137

[TpeoOpa3zoBanue




BBIPAXKEHUM, COJIEPHKALIUX
CTENEHU C IIEIBIM

MOKa3aTeseM
138 CranaapTHbIN BUJ Ynciia
139 CranjapTHBIN BU]I YKCIIa

JleficTBUS ¢ UKCIaMu,
140 3allMCaHHBIMHU B
CTaHIAPTHOM BU/IE

JlefcTBUS ¢ YKCIaMH,
141 3allMCaHHBIMU B
CTaHIapTHOM BUJI€

Pa3mepbl 00beKTOB
OKPYKAaroIIero Mupa,

142 JUINTEJIBHOCTD IPOLIECCOB B
OKpY XKaroleM MUApe
Pa3mepbl 00beKTOB

143 OKPYXaroIlero Mupa,
JUIMTEJIBHOCTH IIPOLIECCOB B
OKpYXKarolleM MUApe
Pa3mepbl 00beKTOB

144 OKPYXaroIlero Mupa,
JUIMTEJIBHOCTH IIPOLIECCOB B
OKPYXaroIlleM MUpPE

145 Jlenenue ¢ octaTkom

146 Jlenenue ¢ ocraTkom

147 Jlenenue ¢ ocratkoM

148 CpaBHeHUS LENbIX YHCe




10 MOAYJIIO HATYPAJIbHOTO
yucna

149

150

151

CpaBHEHUS LENBIX YUCEI
10 MOAYJIIO HATYPaJIbHOTO
yucia

CpaBHeHUS LENbIX YHCel

10 MOJAYJIXO HATypaJIbHOI'O
qucia

CaoiicTBa CpaBHEHUH 1O
MOJTYJIIO

152

CBolicTBa CpaBHEHUH 11O
MOJIYJIIO

153

154

155

OcTaTKu CyMMBI U
MIPOU3BEICHUS 110 JaHHOMY
MO/IYJIIO

OcTaTKu CyMMBI 1
MIPOU3BEICHUS IO TAHHOMY
MOJYJIIO

Kontponbnas padota Ne7mo
temaMm "Crenenn",
"lemumocTs"

156

[ToBTOpeHue u 060061IEHNE.
Pemenue nuHeHbIX
HEPaBEHCTB C OJJHON
NEpEeMEHHOM U cucTeM
JMHEWHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHOMN

157

[ToBTOpenue u 0600IIEeHNE.




158

159

160

161

162

Pemenne nuHeHHBIX
HEPaBEHCTB C OJTHOU
MIEPEMEHHOMN U CUCTEM
JUHEHHBIX HEPABEHCTB C
OJHOI IEpeMEHHOM

[ToBTOpenue u 06o0IIeHNE.
ToxxnecTBeHHEBIE
npeoOpa3oBaHus
BBIPKEHUH, COJIEpIKAIIUX
apudMeTHIecKue
KBaJIpaTHBIC KOPHU

[ToBTOpEeHME K 00OOIIEHNE.
ToxnecTBEHHBIE
peoOpa3oBaHus
BBIPAXKCHHH, COJIEPIKALITUX
apudmeTHuecKkue
KBaJIpaTHBIC KOPHU

[ToBTOpenue n obobIIEeHHE.
Pemenue kBagpaTHbIX
ypaBHeHul. Pemenue
TEKCTOBBIX 3aJa4 C
MOMOIIbIO KBAaIPATHBIX
YpaBHEHUU

[ToBTOpenue u o6o0IIeHNE.
Pemenue 3amau u3
pEaTbHOM )KU3HHU

[ToBTOpenue u o6oOIIeHNE.

Pemenne TekcTOBBIX 3aga4
pa3InuHbIMU criocodamu




163

164

165

166

[ToBTOpenue u o6o0IIEHNE.
ToxxnecTBeHHEBIE
npeoOpa3oBaHus
BBIPKEHUH, COMIEpIKAIIUX
apupMeTHYECKHE
KBaJIpaTHBIEC KOPHU

[ToBTOpeHue u 0600MIIEHNE.
Pemienne kBagpaTHBIX
ypaBHeHwid. Pemenue
TEKCTOBBIX 33124 C
TIOMOIIIbIO KBaIPATHBIX
YpaBHEHUU

[ToBTOpEeHME B 00OOIIEHNE.
Pemenne 3amau u3
peaJbHOM KU3HU

[ToBTOpEeHue u 060061IEeHNE.
ToxxnecTBEeHHBIE
npeoOpazoBaHus
palMOHAIBHBIX BBIPAKEHUH

167

168

[ToBTOpeHue u 060061IEeHNE.
Pemenue npoOHo-
paroHaIbHBIX YPABHEHHUI,
CBOJIAIIMXCS K JIMHCHHBIM
WX K KBaJPaTHBIM
ypaBHEeHUsM. Perenne
TEKCTOBBIX 33134 C
MTOMOIIBIO APOOHO-
palMOHAIBHBIX YPABHEHUHN

[ToBTOpenue u o6oOIIeHNE.




Pemenne TeKCTOBBIX 3a/1a4
Pa3IMYHBIMH CIIOCOOaMHU

169

170

Hrorosast KOHTpoOJIbHASA
pabora

[ToBTOpeHue u 0600MIIEHNE.

Penrenue 3amgau us
peaIbHOM KU3HU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

170

10




9 KUIIACC

Ne

w/n Tema ypoka

KoaunuyecTBO 4acoB

Jara

U3y4eHust

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHyeckue IUIaAH
padoThI

dakr

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

@®ynkuus. ColicTBa
byHKIMA: HyH QYHKIHH,
IIPOMEKYTKH
3HAKOIIOCTOSIHCTBA
(GYyHKINHU, TIPOMEXKYTKH
BO3pacTaHusl U yObIBaHUS
byHKIMH, YETHBIE U
Heu€THBIE (PYHKINH,
HauOoJIblIee U HAUMEHBIIIEE
3HaueHUs: QyHKIUU

BxomHas KOHTpOIbHAS
paborta

IToctpoenue rpagukos
(GYHKIMH C TOMOIIIBIO
npeoOpa3oBaHUi

[Toctpoenue rpaduxos
(GyHKIUH C TOMOIIBIO
npeoOpa3oBaHUi

KBagpartHslil TpEXuIIeH.
Kophu xBagpatHoro
TpEXWIeHa




Pasnoxxenune kBagpaTHoro
TpEXUJIeHa Ha JTMHEHHBIE
MHOKHUTEIN

Pasnoxxenune kBagpaTHOro
TpEXWIEHA HA JTUHEHUHBIC
MHOXKHUTEIN

KBagparnunas GyHkIus u
€€ CBOICTBa
[Tapaboma, KoopIuHATHI

BEPIIHUHBI TapadoJIbl, OCh
CUMMETPHUU TapaboIbl

10

[Toctpoenwue rpaduka
KBaZpaTUYHOHN (DYHKIUH

11

12

[Toctpoenwue rpaduka
KBaJ[paTUIHON (pyHKITHH
IToctpoenue rpaduka
KBaJIpaTUYHOMN (pyHKIHH

13

[Tonoxxenue rpapuka
KBaJIpaTUYHON (PYHKIIMH B
3aBUCUMOCTH OT €€

KO3 PHUIIHEHTOB

14

[Tonoxxenue rpapuka
KBaJIpaTUYHON (PYHKIIMH B
3aBUCUMOCTH OT €€

KO3 PHUIIHEHTOB

15

Wcnons30Banne CBOUCTB
KBaJIpaTUYHON QYHKIMH JUIs
perieHus 3anaq




16

Hcnonk3oBanue cCBOUCTB
KBaJApaTUYHON QYyHKIIUH TS
perieHus 3a1a4y

17

Hcnonk3oBanue cBOUCTB
KBJIpAaTUYHON (YHKIIHH JUIS
pelieHus 3a1a4y

18

19

20

21

22

Crenennble QyHKIMH C
HaTypaJbHBIMHU
MOKa3aTeIsIMH, UX IpaduKu
U CBOMCTBA

Crenennble QyHKIMH C
HaTypaJbHBIMHU
MOKa3aTeISIMH, UX TpaduKu
U CBOMCTBA

CrenenHble GYHKIUU C
HaTypaJIbHbIMU
MOKAa3aTesIMU, UX TPaPUKU
¥ CBOMCTBA

Crenennble QyHKIMH C
HaTypaJbHBIMHU
MOKa3aTesIMU, UX rpaduKu
U CBOMCTBA

I'paduku GpyHxmmit: y = Vx
y="x,y=|x|

23

24

[paduku GyHKImiz: v =VX ,
y="x,y=|x]|
I'paduku GpyHxmmit: y = Vx
y="Vx,y=|x|




25

Konrtponsnas padora Nelmo
teme "Oynkuun"

26

ITonsTHe 0 pemenun
HEPABEHCTBA C OJIHOM
rnepeMeHHoM. MHOXKeCTBO
peLIeHUI HEPABEHCTBA

27

28

KBagpaTHble HEpaBeHCTBA C
OJIHOU IIEPEMEHHOM

KBanparHbple HEpaBeHCTBA ¢
OJIHOM MEepPEMEHHOM

29

Pemenne HepaBeHCTB
rpadUuECKUM METOJIOM U
METOJIOM MHTEPBAJIOB

30

31

32

Pemenne HepaBeHCTB
rpadUuECKUM METOJIOM U
METOZIOM HHTEPBAJIOB

HepaseHnctBa, coaepxamiue
3HaK MOAYJIS
HepasenctBa, conepxaiine
3HaK MOAYJIS

33

34

35

CucreMbl HEPaBEHCTB ¢
OJIHOM IIEPEMEHHOMN
CucremMbl HEPABEHCTB ¢
OJIHOM IIEPEMEHHOM
Pemrenne TekcTOBBIX 3a7a4 €
MIOMOUIbIO0 HEPABEHCTB,
CHCTEM HEPABEHCTB

36

Perienue TEKCTOBBIX 3a/1a4 C




IIOMOIIIbIO HECPABCHCTB,
CHUCTEM HECPaBCHCTB

37

HepaseHctBo ¢ nByms
rnepeMeHHbIMU. Perienue
HEPaBEHCTBA C JIBYMs
[IEpEMEHHBIMU

38

39

40

I'paduaeckuii Mmeron
pELIeHUs] CUCTEM
HEPaBEHCTB C JIByMs
MIePEeMECHHBIMU

CuctemMbl HEPaBEHCTB C
JBYMsI IEpEMEHHBIMU
Kontponbras padoraNe2 1o

teme "KBaaparHsbie
HepaBeHCTBA"

41

42

bukBanpaTHbie ypaBHEHUS

IIpuMeps! IpUMEHEHUH
METOJI0B PaBHOCHJIBHBIX
npeoOpa3oBaHMii, 3aMEHBI
nepeMeHHOoH, rpaduuecKoro
METO/1a IPY PEeLeHUN
ypaBHeHUM 3-i1 u 4-i
CTeneHen

43

[Ipumeps! npuMeHeHU
METOJI0OB paBHOCHJIbHBIX
npeoOpa3oBaHMii, 3aMEHBI
nepeMeHHOoH, rpaduIecKoro
METO/1a TIPY PELIEHUHN
ypaBHeHui 3-ii u 4-i




CTEIIEHEN

44

[Ipumepsbl npruMeHEHU
METOJIOB paBHOCHIIbHBIX
peoOpa3oBaHUiA, 3aMEHBI
MEPEeMEHHOH, rpauIecKoro
METO/Ia TIPY PEIICHUN
ypaBHeHUH 3-1 u 4-i1
cTeneHen

45

Pemenue npoGHo-
palMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB

46

47

[TonmyronoBasi KOHTPOJIbHAS
pabora

Pemenue npoGHo-
palMoHAIBLHBIX YPAaBHECHUN U
HEPaBEHCTB

48

Pemenue npoGHo-
paIMOHATBHBIX YPaBHEHU U
HEPaBEHCTB

49

50

51

Pemenne cucreM ypaBHeHUN
C IByMs IEpEMEHHBIMU

Pemenue cucrem ypaBHEHUN
C IByMs IEPEMEHHBIMU

Pemenne npocreimmx
CUCTEM HEJIMHENHBIX
YpaBHEHUH C IByMs
IIEPEMEHHBIMU

52

Pemrenne npocreimmx




CHUCTEM HEJIMHENHBIX
YpPaBHEHUH C IBYMsI
MepEMEHHBIMU

53

Pemenne npocreunmmx
CHUCTEM HEJMHEUHBIX
YPaBHEHUH C JIBYMsI
[IEpEMEHHBIMU

54

Pemenne npocreunmmx
CHUCTEM HEJMHEUHBIX
YPaBHEHUU C JIBYMsI
MEPEMEHHBIMU

55

56

57

58

59

I'paduueckuit meToq
pEeLIeHUsT CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C
JBYMSI IIEPEMEHHBIMU

I'paduueckuit meToq
pELIEHNs CUCTEMBI
HEJIMHENHBIX YPABHEHUN C
JBYMsI IEpEMEHHBIMU

Cucrema 1ByX HETMHENHBIX
YPaBHEHUH C IBYMs
MNEPEMEHHBIMU KaK MOACIIb
peanbHON CUTYyalluH

Cucrema 1ByX HETMHENHBIX
YPaBHEHUH C IBYMsI
IIEPEMEHHBIMU KaK MOJIEIIb
peanbHON CUTyalun

Cucrema 1ByX HETMHENHBIX
YpaBHEHUH C IByMs




MePEMEHHBIMU KaK MOJIEb
peasibHOM cUTyaluu

60

Cucrema IByX HEJIMHEHHBIX
YPaBHEHUU C JIBYMsI
[IEPEMEHHBIMH KaK MOJIEb
peanbHON CUTyaluu

61

62

Cucrema HETMHEHHBIX
YpPaBHEHUH ¢ IapaMeTPOM
Cucrema HETMHEHHBIX
YpaBHEHUH ¢ TapamMeTpoM

63

Cucrema HeTMHEHHBIX
YpPaBHEHUH ¢ IapamMeTpoOM

64

65

66

[Ipocreiinrie HepaBeHCTBa €
IBYMsI TIEPEMEHHBIMU U MX
CUCTEMBI

KonrtponbHas padora Ne3mo
TeMe "YpaBHEHMS,
HEPaBEHCTBA U UX CUCTEMBI"
IlonsTre ynucnoBOM
IMOCIIEJOBATEIIHFHOCTH.
Koneunbie u OeCKOHEUHBIE
IMOCIIEIOBATEIIFHOCTH

67

OrpanunueHHas
MOCJIeI0BATEIbHOCTD.
MOHOTOHHO BO3pacTarouas
(yObIBarommas)
M0CJIeI0BATEIbHOCTD

68

Croco05I 3aaHust




MOCJIeI0BATECIIbHOCTH:
OITMCATEIbHEIN, TAOJIUYHBIH,
C TOMOIIBI0 GOPMYJIBI N-TO

4JieHa, PeKyPPEHTHBI

69

Apudmernueckas u

reoMeTpru4iCcCKasd rnmporpecCumn

70

71

72

Apudmernueckas u

reoMeTpru4ICCKasd ImporpecCumn

CBoiicTBa 4JIECHOB
apru(pMETHIECKON U
r€OMETPUYECKON
nporpeccui
CBoiicTBa 4JIECHOB
apru(pMETHIECKON U
r€OMETPUYECKON
Iporpeccuit

73

@opMyIIsl N-TO YIeHa
apu(pMeTHIECKON 1
r€OMETPUYECKON
IIporpeccuit

74

@opMyIisl N-TO YIeHa
apudmeTnyeckoil u
F€OMETPUYECKON
porpeccuit

75

@opMysl N-TO YIeHa
apudmeTnyeckoil u
r€OMETPUYECKON
IIporpeccuit




76

®opMyIIbl CyMMBI IIEPBBIX N
4JIEHOB apu(METHUYECKO 1
reOMETPUYECKOI
nporpeccui

77

@opMyIIbl CyMMBI IEPBBIX N
YJICHOB apu()PMETHUECKON U
reOMETPUYECKOI
nporpeccui

78

@®opMyJibl CyMMBI IEPBBIX N
YJICHOB apU()PMETHIECKON U
r€OMETPUYECKON
nporpeccui

79

80

81

82

3aayu Ha IPOLEHTHI,
0aHKOBCKHE BKJIAJIbI U
KPEIUTHI
3aga4yn Ha MPOIICHTHI,
0aHKOBCKHE BKJIA/IBI U
KPETUTHI
3aga4yn Ha MPOIICHTHI,
0aHKOBCKHE BKJIA/IBI U
KPEIUTHI
3aayu Ha MPOLEHTHI,
0aHKOBCKHE BKJIA/IBI U
KPEIUTHI

83

3ajaun Ha TIPOIICHTHI,
0aHKOBCKHE BKJIAIbI
KpPEIUTHI

84

321,[[3.‘11/1 Ha IMPOUCHTHI,




OaHKOBCKME BKJIAJbI U
KPEIUTHI

85

86

3asayu Ha IPOLEHTHI,
OAHKOBCKHE BKJIAIBI
KpPEIUTHI

[IpencraBnenue o
CXOANUMOCTH
MOCTIeI0BATEIBHOCTH, O
CYMMHUPOBaHHU OECKOHEYHO
yObIBaroIei
r€OMETPUYECKOMN
MIPOrpeccuu

87

[IpencraBnenue o
CXOAUMOCTH
IIOCJIEI0BATEILHOCTH, O
CYMMHPOBAHUH OECKOHEUHO
yObIBaroIIeiH
F€OMETPUYECKON
IIPOrpeccuu

88

MeTtox MaTeMaTHIeCcKOi
WHITyKIIUA

89

90

91

MeTtox MaTeMaTHIeCKOi
WHTyKIIUA

KonTponbHas padora Nedmo
teme "Hucnossie
MOCJIEeI0BATETLHOCTH U
nporpeccun”

Kopens n-it crenenu.
CaolicTBa KOpHS N-ii




CTCIICHHU

92

93

94

Kopens n-it crenenu.
CaoiicTBa KOpHS N-i1
CTENEHU
Kopens n-it crenenu.
CaoiicTBa KOpHS N-it
CTETeHU

CreneHs ¢ panrOHaJIbHBIM
IokasaTelieM M ¢€ CBOMCTBA

95

96
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Crenens ¢ palliOHATBHBIM
IIOKa3arelieM U €€ CBOMCTBaA

CreneHs ¢ palurHOHaJIbHBIM
rokasaTeJieM M ¢€ CBOMCTBA

ToX1EeCTBEHHBIE
npeoOpa3oBaHUs
BBIpXKEHUH, COIepKAIIUX
KOpeHb N-i1 cTeneHn

98

ToxmecTBeHHEIC
npeoOpa3oBaHUs
BBIPaXKEHUI, COAEPIKALUX
KOpEHb N-i1 cTeneHn
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ToxmecTBeHHEIC
npeoOpa3oBaHUs
BBIPAXXEHUI, COAEPIKALIUX
KOpeHb N-i1 cTenenu
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ToxmecTBEeHHEIE
npeoOpazoBaHUs
BBIPAXKECHMI, COIEPIKALUX




CTCIICHb C pallMOHAJIbHBIM
IIOKa3aTejiIeM
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ToX1eCTBEHHBIE
npeoOpa3oBaHus
BBIPAKECHUH, COAEPIKALLUX
CTEIEHb C PALlMOHAIBHBIM
[IOKa3aTeleM
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KonTtponsHas padboralNe5 no
teme "CreneHb ¢
paLMOHAIBHBIM
mokasareyiem"
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[ToBTOpEeHME M 0OOOIICHNE.
Ywnciia ¥ BEIYUCICHUS
(3amuch, CpaBHEHHE,
JIEHCTBUS C
JIEHCTBUTEILHBIMHU YHCIAMHU,
YHCIIOBas MpsMas)

104

[ToBTOpEeHue u 060061IEeHNE.
Ywucita ¥ BEIYUCICHUS
(3amuch, CpaBHEHHE,
JICHCTBHS C
JIeHCTBUTEILHBIMH YHCIIAMH,
YHCIIOBas MpsMas)
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[ToBTOpeHME U 00OOIIEHNE.
Ywncita ¥ BEIYUCICHUS
(IpOLIEHTHI, OTHOILLIEHUS,
IIPOIIOPLIAN)
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[ToBTOpeHue u 06obIIEHNE.
Yucia ¥ BEIYUCICHUS




(IpOLIEHTHI, OTHOIICHHUS,
MIPOTIOPITUN )

[ToBTOpenue u o0oOIIEHHE.
107 Yuciia 1 BIYUCICHUS
(pewenue 3a1ay u3

peanbHOM KU3HU)

[ToBTOpEeHME M 000OIICHNE.
108 Yucna ¥ BEIYUCIICHUS
(pemenue 3a1ay u3

peasIbHOM JKU3HU)

[ToBTOpEeHME M 0OOOIICHNE.
109 Yucna ¥ BIUUCIECHUS
(okpyriaenue, npuOIMKEHUE,

OIICHKA)

[ToBTOpEeHME M 0OOOIICHNE.
TekcToBbIC 3a1aUn

110 (perieHne TEKCTOBBIX 3a7a4
apu(pMETUYECKUM U
anredpandecKum

crioco6amu)

[ToBTOpenue u o6o0IIEHHE.
TexcToBBIC 3a/1aUN

111 (perieHne TEKCTOBBIX 3a7a4
apu(pMETHIECKUM U
anredpanvIecKuM

crioco6amu)

[ToBTOpeHue u 06obIIEeHNE.
112 TexcToBBIE 3aMaUn

(pemeHre TEKCTOBBIX 3a7a4




apu(pMETHYECKUM U
anredpanvecKuM
crocobamu)

113

[ToBTOpenue u o0oOIIEHHE.
TekcToBble 3a/1aUn
(pelieHre TEKCTOBBIX 3a1a4
apu(PMETHYECKUM U
anredpanvecKuM
crocobamu)

114

115

116

[ToBTOpenue u oboOIIEHHE.
TekcToBble 3a1aun
(peleHre TEKCTOBBIX 3a7a4
apu(METHYECKUM U
anre0panvecKum
crocob6amu)

[ToBTOpeHue u 060061IeHNE.
TexcroBble 331241
(peleHre TEKCTOBBIX 3aa4
apu(pMeTHYECKUM U
anreOpanyeckum
crioco6amu)

[ToBTOpenue u o6oOIIEHHE.
Anrebpanueckue
BBIPAKCHUS
(mpeobpazoBanue
anredpandecKux
BBIPAXKECHMI, COIEPIKAIUX
CTETIEHb C IENTBIM
MOKa3aTeJIeM)




117

118

[ToBTOpenue u o0oOIIEHHE.
AnreOpandeckue
BBIPKCHUS
(mpeobpazoBanue
anre0panvecKux
BBIPAYKEHH, COJIEPKAILUX
CTETICHb C IEJIBIM
MOKa3aTesIeM)

[ToBTOpEeHME M 0OOOIICHNE.
AnreOpandeckue
BBIPKCHUS
(npeoOpa3zoBaHue
anredpandecKux
BBIPAYKEHHI, COJIEPKAILNX
CTETEHb C IEJIbIM
MTOKa3aTeJIeM)

119

120

[ToBTOpEeHue u 060061IeHNE.
Anrebpanyeckue
BBIpKECHUS
(mpeobpazoBaHue
anredpanvdecKux
BBIp)XEHUI, cofepKalx
apu(pMeTHYECKH
KBaJIpaTHBI KOPEHB)

[ToBTOpenue u o6o0IIEHHE.
Anrebpanueckue
BBIPAKCHUS
(mpeobpazoBanue
anredpandecKux




BBIPAYKEHH, COJIEPKAILUX
apupMETHIECKUNA
KBaJpaTHBI KOPEHB)

121

122

123

124

[ToBTOpenue u o0oOIIEHHE.
Anrebpanueckue
BBIPKCHUS
(mpeobpazoBanue
anre0panvecKux
BBIpXEHUH, COJIEpKAIIUX
apupMETHIECKUIA
KBaJIpaTHbIN KOPEHbD)

[ToBTOpEeHME M 0OOOIICHNE.
AnreOpandeckue
BBIPAKEHUS
(mpeobpazoBaHue LETBIX U
JTPOOHO-pallMOHATIBHBIX
BBIPAKEHUI)

[ToBTOpenue u o6oOIIEHHE.
Anrebpanueckue
BBIPAYKCHUS
(mpeobpazoBaHue LETBIX U
JTPOOHO-palMOHATIBHBIX
BBIPAKEHUI)

[ToBTOpenue u o6oOIIEHHE.
Anrebpanueckue
BBIpKECHUS
(mpeobpazoBaHue ETBIX U
JTPOOHO-palMOHATBHBIX
BBIPAKEHUI)




125

126

127

[ToBTOpenue u o0oOIIEHHE.
AnreOpandeckue
BBIPKCHUS
(mpeobpazoBaHue METBIX U
IpoOHO-PaMOHATBHBIX
BBIPAKECHUI)

[ToBTOpEeHME U 000OIICHNE.
AnreOpandeckue
BBIpaKCHUS (pa3ioKeHue
MHOTOYJICHA Ha MHOYKHUTEIIH,
B TOM YHCJIC C
HCIOJIb30BaHUEM (hOPMYIT
COKPALIEHHOI'0 YMHOXECHHUSI)

[ToBTOpEeHME M 0OOOIICHNE.
AnreOpandeckue
BBIpaXXEHUS (pa3IoKeHUe
MHOTOYJICHA Ha MHOKUTEJIH,
B TOM YHCJIC C
WCIIOb30BaHuEM (popMyit
COKPAIIICHHOT'O YMHOXEHHS)

128

[ToBTOpeHue u 060061IeHNE.
AnreOpandeckue
BBIpaXEHUS (pa3IoKeHue
MHOTOYJIEHA Ha MHOYKHTEIIH,
B TOM YHCJIE C
UCMOJIb30BaHUEM (hopMyIT
COKpAILlEHHOT'O YMHOKEHHS)

129

[ToBTOpeHue u 06obIIEHNE.
AnreOpandeckue




130

BBIPKCHUS
(MozeTMpoBaHME C
MTOMOIIBIO (HOPMYJT
peabHBIX MPOIECCOB H
SIBJICHU)

OyHK1MU (TOCTPOEHHUE,
CBOMCTBA U3YUYEHHBIX
hyHKIHIT)
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[ToBTOpenue u o6oOIIEHHE.
OyHKIMU (TOCTPOCHHUE,
CBOMCTBA U3YUYEHHBIX
byHKIHI)

132

[ToBTOpenue u o6oOIIEHHE.
OyHK1MU (TOCTPOEHHUE,
CBOMCTBA U3YUYEHHBIX
GbyHKIIHIT)

133

134

135
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[ToBTOpenue u o6oOIIEeHHE.
OyHkumu (rpaduyeckoe
penieHne ypaBHEHUN U X
CHCTEM)

[ToBTOpenue u o6o0IIEHHE.
OyHkumu (rpaduyeckoe
penieHne ypaBHEHUN U X
CHCTEM)

HToroBasi KOHTpOJIbHAS
pabora

[ToBTOpeHue u 06obIIEeHNE.
@OyHKIUU (MOJICIUPOBAaHHUE
pEaJIbHBIX ITPOLIECCOB)




OBIIEE KOJIMYECTBO YACOB

136
I10 ITPOTPAMME






YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

e Anre6pa, 7 xkinacc Yrayonenusiii yposerb. DI'OC"/ Mepansak A.T'., [Tonskos
B.M.; non penakuueii [logonbckoro B.E., O01iecTBO ¢ orpaHn4eHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-I'PA®y; AkunonepHoe
obmectBo «M3aatenbcTBo «IIpocBemmenne»

 Anre6pa, 8 kiacc Yrinyonenusiii yporenb. @I'OC"/ Mep3nsk A.T'., [Tononckuit
B.b., dxup M.C.; mox penakuueit [lomoasckoro B.E., O61miecTBo ¢ orpaHnueHHOM
oTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®»; AkxunonepHoe
obmectBo «M3aatenbctBo «lIpocBenenne»

» AnreOpa, 9 knacc Yrinyonennsiit yposeub. DI'OC"/ Mepznsik A.T'., [lonskoB
B.M.; nox penakuueii [Togonsckoro B.E., O6miecTBo ¢ orpaHuYeHHOM
orBeTcTBeHHOCTHIO M3narenbckuii nentp «BEHTAHA-T'PA®y; AkunonepHoe

obmectBo «M3naTenscTBO «IIpocBeiienne»

METOANYECKUE MATEPUAJIBI 1JISA YUUTEJIA

Mep3snsik A.T'., [Tonouckuit B.b., Axup M.C.; nox penakuueit [logonsckoro B.E.,
Junaktuyeckue Marepuaibl, Ainredpa, 7 kimacc, O01mecTBo ¢ orpaHUYCHHON
orBeTcTBeHHOCTHIO "M3naTensckuit nentp BEHTAHA-TPA®"; Axunonepnoe

obmectBo "U3narenscTBo IIpocBemenne";

Mepznsk A.T'., Ilononckuit B.b., fAxup M.C.; nox penakuueit [lononsckoro
B.E., Junaktrnueckue matepuainsl, Anredpa, 8 kimacc, OOIIECTBO C OrpaHUYEHHON

oTBeTCTBEHHOCTHIO "M3naTensckuii nentp BEHTAHA-I'PA®"; AkunonepHoe



obmectro "N3narenscTBo [Ipocsemienue";

Mepzmsik A.T'., ITononckuit B.b., Axup M.C.; non penakuueit [lononasckoro
B.E., JIlunaktrdeckue matepuaisl, Anredpa, 9 kimace, OOIECTBO ¢ OTpaHUICHHOM
otBeTcTBEHHOCTHIO "M3naTensckuii nentp BEHTAHA-I'PA®"; AkunonepHoe

obmectBo "N3naTenscTBo [IpocBemenne"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

1. www. edu - "Poccuiickoe oOpa3oBanue" denepalibHbII TOPTa.

2. www.school.edu - "Poccwuiickuii 001ieo0pazoBareIbHbIN TOpTaI'.

3. www.school-collection.edu.ru/ Eaunast komnekius mudpoBbIX
00pa3zoBaTeNbHBIX PECYPCOB

4. www.mathvaz.ru - docbe MIKOIBHOTO yUUTENIs MaTeMaTUKU JloKyMeHTalus,
pabouune MaTepuabl IUTsl yIUTENS MAaTEMaTHKU

5. www.it-n.ru"Cetb TBOpUECKUX yuuTenei"

6. www.festival.1september.ru ®ecTuBanb negarornyecKux uaek



OIEHOYHBIE U METOAUYECKHUE MATEPHUAJIbBI

3a mocieqHue rojibl B cucTeMe 00pa3oBaHUs MMPOU3OIUINA CYIIECTBEHHbIE U3MEHEHUs. B
pe3ylbTaTe COLMAIbHO-)KOHOMHYECKOTO pPAa3BUTHUS OOIIECTBAa BO3HUKIA HEOOXOIMMOCTh
oOHOBNeHHs 00mIero obpasoBanusi. OCHOBHAs uaes OOHOBJICHHS OOpAa30BaHUS 3aKIIOYACTCS B
TOM, 4YTO o0Opa3oBaHMe 34€Ch JIOJDKHO CTaTb Ooyiee  WHAMBHIYaJIHM3UPOBAHHBIM,
GYyHKIMOHATBHBIM U 3()(PEKTUBHBIM. DTHM H OOBICHICTCS BBIOOD BBINICTICPEUNCICHHBIX
METO/IOB 00yUYCHHS.

Harasannie MeToabI

Harnsgaeie Meronbl oOOydueHUS MOXKHO TOAPA3AETUTh Ha JBE TPYIIbI: METOAbI
WJUTIOCTPALIMI U AEMOHCTpALIU.

Metoa wLIIOCTpaNMi IPEANONaraeT MOKa3 YYEHHKaM WIUTFOCTPATUBHBIX MOCOOMIA:
IUTAKATOB, KapT, 3apHCOBOK HA JOCKE, KapTHH, MIOPTPETOB YUEHBIX, MOJCICH TeOMETPHUSCKHUX
buryp, HaTypaIbHBIX IPEIMETOB H JIp.

MeTtoa neMoHcTpanMii OOBIYHO CBSI3aH C JEMOHCTpAIMEil MpruOOPOB, OMBITOB, MOKA30M
KUHO(PHUIBMOB, THA(UIEMOB, CIAHA0B U T. 1.

Cy1iecTByeT HECKOJIbKO METOJWYECKUX YCIOBUN NPUMEHEHUS HAIJISIIHBIX CPEeICTB
oOydenus:1) xopoimiee 0003peBaHME HATISIIHOTO MOCOOMS; 2) MOCTaHOBKa Y4eOHOH 1enwu,
YeTKOE BBIJIETIEHUE TIABHOTO TNpPU JEMOHCTpalMH MmocoOus; 3) yMmenoe coueTaHHe clioBa U
MOKa3a CpeACTBAa HAISAHOCTH; 4) TNpPUBICYCHHE YYANIMXCAd K HAXOXKACHUIO >KeTaeMoit
uH(pOpMaLIUH.

Nupykuus

[Tepexon oT wacTHOTO K 00IIEMY, OT €IMHUYHBIX (PAKTOB, YCTAHOBJICHHBIX C MTOMOIIBIO
HaAOIO/IEHUSI M OMBITa, K 0000IIEHUSIM SBIISETCS 3aKOHOMEPHOCTHIO MO3HaHusA. HeoThemnemoit
Joruveckor (GopMoil Takoro mnepexojaa SBISETCS WHIAYKIHS, MpeICcTaBisonas coboil MeTon
paccyXIeHU OT YaCTHOTO K 00IIeMY, BBIBOJI 3aKJIFOUEHUS U3 YACTHBIX MOCHLIOK.

NunykTrBHOE HM3yueHHE TEeMbl TMOJIE3HO B TEX Cclydasx, KOTJa MaTephal HOCHT
MPEUMYIIIECTBEHHO (DAKTHUCCKHIA XapakTep WM CBS3aH ¢ (OPMHUPOBAHHUEM ITOHSATHH, CMBICI
KOTOPBIX MOJKET CTaTh SICHBIM JIMIb B XOJC WHIYKTHBHBIX PACCYXICHHWH. VHIYKTHBHBIM
METOJIOM pelIaloTCsi MHOTHME MaTeMaTHYecKHe 3a/Jayd, OCOOEHHO KOrJla y4YWTelb CUHUTAeT
HEOOXOJUMBIM CaMOCTOSITEJIbBHO TOJBECTH Y4YalllUXCs K YCBOGHHMIO HEKOTOpoil Ooiee
000011eHHOH (POPMYIIBL.

Heaykumst

JIeTyKTUBHBI MeTOJl CHOCOOCTBYeT Oosiee OBICTPOMY NPOXOXKICHHUIO Yy4eOHOro
MaTepuaia, aKTUBHEE pa3BHBaeTCs abCTpakTHOE MbIuIeHHEe. [IpuMEHEeHHe ero MoJIe3HO MpHU
M3YYEHUH TEOPETHYECKOr0 MaTepuana, pu peleHu  3aa4, TpeOyIOINX BbISIBICHHUE CIIEeICTBUN
13 HEKOTOPBIX 0oJiee 0OIINX TOJI0KCHHH.

PenpoanykTuBHble MeToAbl. PenponyKTUBHBIM XapakTep MBILIUICHUS Mpeanoaraet

aKTHBHOE BOCIIPHUATHE U 3allOMUHAHUE coobmiaeMoi nudopmanuu. [IlpuMenenue 3Tux MeTo10B



HEBO3MOKHO 0€3 MCIOJIb30BaHUS CIIOBECHBIX, HATITHBIX METOAOB, KOTOPBIE SIBIISIFOTCS KakK Obl
MaTepuaIbHOW OCHOBOM 3TUX METO/IOB.

Oco0eHHo 3(pPeKTUBHO MPUMEHSIOTCS PENPOAYKTUBHBIE METOABI B TE€X CIIy4asx, KOTJa
collepkaHue ydeOHOro MaTepuana HOCUT TPEUMYIIECTBEHHO HH(MOPMATUBHBIA XapakTep,
npeCTaBisieT COOOH ONMUCcCaHNue CIIOCOO0B MPAKTUYECKUX JICHCTBUM.

IIpo61eMHO-TIOUCKOBBIE METOJbI IPUMEHSAIOTCA B MpoOIeMHOM oOydeHuu. Ilpu stom
YUUTENIb HUCMOJNB3YeT TaKHe MPHEMBL: CO37aeT MNPOOJEMHYIO CHTyalHio (CTaBHT BOIPOC,
npeyiaraeT 3ajady), OpPraHM3yeT KOJUIEKTUBHOE OOCYXXIEHHE BO3MOXKHBIX TOJXOIOB K
pa3pelieHuio MpoOJIeMHON CHUTyallu, MOATBEPXkAAE€T MPABHIBHOCTh BBIBOJOB, BBIABUTAET
rOTOBOE MPOOJIEMHOE 3aJaHHeE.

[Tpo61eMHO-TIOMCKOBBIE METO/bl MPUMEHSIOTCS MPEUMYIECTBEHHO C LIETbI0 Pa3BUTHUS
HABBIKOB TBOPUYECKON Yy4yeOHO-TO3HaBaTeNnbHOW JesTenbHOCTH. OcolOeHHO 3 deKTUBHO
NPUMEHSIOTCS 9T METOJIBI B TEX CIIydasiX, KOTJa cojiepikaHue yueOHOro MaTeprasa HalpaBIeHo
Ha (popMUpOBaHUE MMOHITHH, 3aKOHOB, TEOPHA U T.1.

MeTtoabl caMOCTOSATEJLHONH PaGOThI BHIACTSAIOTCS HAa OCHOBE OIICHKH  MEpHI
CaMOCTOSITEIFHOCTH YYCHHUKOB B BBINOJHEHHH Yy4yeOHOW pesrenpHOCTH. CamocTosTeNnbHas
paboTa BBITIOIHAETCS KaK 10 33JaHHI0 YUUTENs, TaK U 10 COOCTBEHHON MHUIIMATUBE YUCHHUKA.

CaMocrosiTenbHas paboTa yUEHUKOB OCYIIECTBIISIETCS IPU BBIMOJIHEHUN Pa3HOOOpa3HbIX
BUJIOB yueOHOW aesrenbHocTH. Hambonee pacnpocTpaHeHHBIM e€e BUAOM sBIsieTcs pabora co
HIKOJIBHBIM Y4€OHMKOM, CIPAaBOYHOM M Jpyroi jgureparypoil. OueHb BakKHO CHUCTEMAaTHUECKU
pabortath ¢ yuyeOHHKOM Ha ypoke. [Ipu 00bsicHeHun yueOHOTO MaTepHrayia y4eOHUK HE CIIeTyeT
3aKpbIBaTh, a HA00OPOT, HY)KHO NPOCHTH YYCHHKOB BHUMATEIHHO YUTATh BMECTE C YUHUTEIEM
OTIpeNieNIeHus], 3a/1aBaTh BOMPOCHI MPH 3aTPYAHEHUSX, BBIACISATH IO COBETY YYMTEINS TJaBHBIE
MBbICIIH naparpaga, paboTaTh C pUCYHKaMH, cxeMaMmH, TabnuramMu. OTaeabHble ydeOHbIe TeKCThI
MOYKHO BOOOIIIE NMPEI0KUTh yUSHUKAM IIPOUYUTATh B XOJI€ YPOKa CaMOCTOSITENbHO.

MeTtoabl  YCTHOIO  KOHTPOJSA. YCTHBII ~ KOHTPOJb  OCYIIECTBIISIETCS  MyTeM
UH/IMBUYAIbHOTO M (pOHTAIBHOIO ompoca. Ilpu MHAMBHIYalbHOM OIPOCE YUYHUTEIb CTABUT
nepes YYeHHKOM HECKOJIBKO BOIPOCOB, OTBEUAsi HA KOTOPHIE OH ITOKA3bIBAET YPOBEHb YCBOCHUS
yyeOHoro matepuana. [lpu ¢QpoHTanpbHOM oOmMpoce YYUTENbh MOAOUPAET CEPUI0 JIOTHYECKU
CBSI3aHHBIX MEXKIy cO0O0I BOPOCOB M CTaBHUT MX TEPE] BCEM KIIACCOM, BBI3BIBAS IJIsI KPATKOTO
OTBETA TE€X WJIM WHBIX YYCHUKOB.

MeToabl MMCBLMEHHOT0 KOHTPOJIsA. B mportiecce 00yd4eHUM 3T METOABI NMPEANOaraiT
NPOBE/IEHUS TNHUCBMEHHBIX KOHTPOJBHBIX pabOT, AMKTAHTOB, MHCbMEHHBIX 3a4eTOB M Tp.
[TucbmenHble pabOThl MOTYT OBITh KaK KpaTKOBPEMEHHBIMH, MPOBOJAMMBIMU B TedueHue 15-20
MHUHYT, TaK ¥ 3aHUMAIOIINMHU BECh YPOK.

Taxxke C 1e/bI0 TOBBIIIEHHS] AKTUBHOCTH OOYYAlOUIMXCS Ha YPOKE HCIOIb3YIOTCS
pa3iuuHble mpueMbl. B mpoiecce o0yueHus: MpuéMbI UTPAlOT BAXKHYIO POJIb, MOCKOJIBKY OHHU
noOy>XKJIal0T yJalluxcsli K aKkTUBHOMY Y4YacTHIO B OCBOCHHMM Yy4eOHOIro Marepuala: MOCTaHOBKa
BOIIPOCOB TMpU H3JIOKEHUH Yy4eOHOM uHopManuu, BKIOYEHHE B HEro OTAEIbHBIX
NPAaKTUYECKUX YNPaKHEHWH, CUTYAIllMOHHBIX 3a/1a4, oOpalleHre K HarIsIIHbIM U TeXHUYECKUM

cpeicTBaM, MOOyXAeHHe K BeleHHIo 3amuceil. K Ttakum mpuémaM OTHOCAT: AUIAKTUYECKUE



UTPBI, JOTUYECKHE 3a/1a4M, YIPaKHEHUS Ha CpaBHEHHUE U 000011IeHNe, CaMOCTOATEIbHbIE PA0OTHI
U T.JI.

Meton u npuéM MOTYT MEHAThCA MecTamMu. Ho HE3aBUCHMMO OT ATOrO, yuuTelb 00s3aH
BKIIIOUUTh B CTPYKTYpy CBOEro ypoka TOT WIM HHOM mpuém, Meron. B pesynprate y
oOydaromuxcst Oymer (opMHpOBAThCSI HMHTEpPeC K Y4eOHOMY IMPOIECCY, MMOBBIIIATHCS
AKTUBHOCTbH, YTO UMEET HEMAJIOBAKHOE 3HAUCHUE JIJISl YUUTEIIS B €ro padore.

MartemaTu4ecKue JUKTAHTHI - XOPOIIIO M3BECTHAS (opMa KOHTPOJIS 3HAHUU. YUUTENb
caM WIHA C IOMOUIBIO0 3BYKO3alMCH 33Ja€T BOIPOCHI; yHaIMECs 3allMChIBAIOT II0J HOMEpaMu
KpaTKHe€ OTBETHI HA HUX.

Ha ypokax wmareMaTuku yduTedsl YaCTO HCIOJNB3YIOT paboTy C TPeHAKepaMH.
[ToBpilieHHEe KadecTBa 3HAHUK OOYYAIOIIMUXCS HEMBICIUMO 0€3 XOpOIIo OTpabOTaHHBIX
HABBIKOB.

MOIleJ'[I/IpOBaHI/Ie - OAUH Hu3 HauOoJiee YAQUHBIX MMPHUEMOB JJIs pa3BUTHUA MBICIUTEIbHON
ACATCIIBPHOCTHU IIKOJIBbHHUKOB. HpI/I IMMpaBUJIbHOM IIOCTPOCHHUU OHO JOCTATOYHO KOHKPETHO, JICTKO
BOCIIPUHUMACTCA 3PUTCIBbHO, IMOJHOCTBIO OTPAXACT BHYTPCHHUC CBA3U U KOJUMYCCTBCHHBLIC
OTHOIIICHUA.

TecToBble 3aJaHUsI UMEIOT 1ENbIO 3(PPEKTUBHBIA KOHTPOJIb 32 3HAHUSIMU, YMEHUSIMU U
HaBbIKaMU ydamuxcs. OHU TMO3BOJISIIOT YUYUTENI0 CBOEBPEMEHHO OOHApYXKHUTh MpPOOENsl B
YCBOCHUHU TOW UM MHOW TeMBbI, UTOOBI B TalbHEHIIEeM IpOAyMaTh BUIBI PaOOT ISl BOCIIOIHEHUS
ATUX MPOOENIOB B 3HAHUSAX YUAIUXCS.

Jlig peanu3any NMO3HABaTENbHON M TBOPYECKON AKTUBHOCTH IIKOJbHUKA B Y4EOHOM
IpOLECCe  HMCHOJB3YIOTCS  COBPEMEHHbIE  00pa3oBaTejibHbIe  TEXHOJOTHMM, JAOIINe
BO3MOYKHOCTh TOBHIIIATh KauyecTBO 0Opa3oBaHusi, Oosiee d(PPEKTUBHO MCIOJB30BaTh y4eOHOE
BpEMs U CHMIXKATh JIOJIO PENPOSYKTUBHON NEATEIBHOCTH YUAIIUXCS 32 CUET CHUKEHUSI BPEMEHHU,
OTBEJEHHOT'O Ha BBINOJHEHUE JOMAILIHETO 3aJaHusl.

TexHos0rusl NMPOEKTHBIX MeTOA0B 00yueHusi. PaGoTa mo naHHONW MeTOOUKE AaeT
BO3MOXXHOCTh Pa3BHBaTh WHAMBHAYAJIbHBIE TBOPYECKHME CIIOCOOHOCTH YydYalIuxcs, Oolee
OCO3HAHHO MOJXOAUTH K MPo(hecCHOHATIbHOMY U COLUAIbHOMY CaMOOIIPEIETIEHUIO.

TexHoJIorus uccjaeaoBaTeJIbCKUMX METOA0B B oﬁyqe}mn Ja€T BO3MOXKXHOCTE y4JalllUMCH
CaMOCTOSITENIbHO TOMOJHATh CBOM 3HAHMS, INIyOOKO BHHMKATh B H3ydaeMylo MpoOiemy U
IpeJroararh MyTH €€ PEeIIeHUs, YTO Ba)KHO MPU (GOPMUPOBAHUN MHUPOBO33PEHHUS. ITO BAXKHO
JUTSL OTIPEICIICHNS MHANBUAYATHHON TPAEKTOPUU PA3BUTHUS KaXKI0TO MIKOJIBHUKA.

TexHnosiorust o0y4yeHuss B COTPpyAHMYeCTBe (KOMaHAHAsi, IpynmnoBas padora).
CoTpyIHMUYECTBO TPAKTYETCA KaK HJIes COBMECTHOM pa3BUBAIOILEH AESITEIBHOCTU B3POCHbBIX U
neteit, CyTb MHIUBUAYAJIbHOTO MOAXO/Aa B TOM, YTOOBI MATH HE OT y4E€OHOTO MpeaAMeTa, a OT
pebeHKa K MpeIMeTy, HATH OT TeX BO3MOXHOCTEH, KOTOPBIMH pacrojaraeT pedeHOK,
MPUMEHSITH [ICUXO0JIOTO-TIeAarornyeckue TMarHoCTUKH JTMYHOCTH.

NuadpopManmoHHO-KOMMYHMKAIIMOHHBIE TexHoJioruu. Ha cerogHgmHuii  1eHb
MH(OPMALIMOHHO — KOMMYHUKAIIMOHHBIE TEXHOJIOTMH 3aHUMAIOT BCE OoJibliee U 0OJIbIIIEe MECTO
B OGpﬁSOB&TCHBHOM mnponecce. I'naBHBEIM NpeuMyiicCTBOM 3TUX TEXHOJIOTHH SIBIISETCS

HarJSIIHOCTh, TaK Kak Oonblias aons MH(OpMAIMM YCBAaMBAeTCA C MOMOLIbIO 3pUTEIHHOMN



namsITH, U BO3JAEHCTBHE Ha HeE OueHb BaXXHO B oOyueHHH. VHQOpManuoHHBIE TEXHOJIOTUU
IIOMOTAIOT CJIeJIaTh Mpolecc 00y4YeHUs: TBOPUYECKUM M OPUEHTHPOBaHHBIM Ha yvamierocs. KT
UCMONB3YI0 Ha YpOKax, IpUMeHss oOpa3oBareibHble M OOyyarollyde MpPOrpaMMbl, CO3JAK0 K
ypOKaM Ipe3eHTallM, MCIOJb3yI0 MYyJIbTUMEIUIHOEe 000pyAoBaHHE A I0Ka3a BHJEO IO
pa3IMYHBIM TEMaM pa3/esIoB Kypca Ha4aJIbHON LIKOJIBI.

Kontposs 3a pesyabraTamMmm o0O0y4YeHHMs OCYIIECTBISETCS 4YEpe3 MCIIOIb30BaHUE
CJIEYIOIIMUX BUJIOB: BXOJHOM, TEKYILUHI, IPOMEKYTOUHBIN, UTOTOBBIN. IIpy 3TOM MCIIOIB3YyIOTCS
paznu4Hbie (GOPMBI KOHTPOJIS: KOHTPOJIbHASL paboTa, CaMOCTOsATENIbHAS paboTa, TECT, IPOEKTHI.

@opMbl KOHTPOJISI: TEKYIIMH U MPOMEXYTOUHBIH MPOBOAUTCA B (OpPME KOHTPOJIBHBIX
paboT, paccuMTaHHBIX Ha 45 MHHYT, WTOrOBBIM paccuMTaH Ha 2 Yaca, TECTOB H

CaMOCTOSITENbHBIX padoT Ha 15 — 20 MunyT ¢ auddepeHINPOBAHHBIM OLICHUBAHUEM.

OtmeTkn Ilokazarenu oTBeTa
«5» OTBeT NOoJIHBIN U NPAaBUIbHBIA HA OCHOBAaHUM M3YUYEHHBIX TEOPU; MaTepHUall U3JI0KEH B
OIIPEIEIECHHOM JIOTHYECKON ITOCIIEN0BATEIBHOCTH, JINTEPATYPHBIM S3BIKOM; OTBET
CaMOCTOSITEJIbHBIM.
«» OTBeT NOoJIHBIN U NPaBUIbHBIA HA OCHOBAaHUM U3YUYEHHBIX TEOPUIi; MaTepHUall U3JI0KEH B

OIIPEIETICHHOM JIOTHUECKOU ITOCIEA0BATEIBHOCTH, IIPU OTOM JOIYIICHBI IBE-TPU
HECYIIIECTBEHHbIE OLIMOKH, UCTIPABJIEHHbIE 10 TPEOOBAHUIO YUUTEIIS.

«3» OTBeT MOJIHBIN, HO TPU STOM JIOMYIIEHA CYIIECTBEHHAs OITMOKA UM OTBET HETIOTHBIN,
HECBSI3HBI.
2» OTtBeT 00HapyXHBaeT HEMOHNMAHUE YUEHUKOM OCHOBHOTO COJIEPKAHUS yI€OHOTO

MaTtcpurajia Hji 10NyIICHbI CYIIECCTBCHHBIC OHII/I6KI/I, KOTOPBIC y‘{aIHHfICSI HE MOXCT
HCIIPABUTH ITPU HABOJAIIUX BOIIPOCAX YUUTCIIA.

«1» OTcyTCTBHE OTBETA.

Texkymuil KOHTPOJb MPOBOJUTCS C LEIbI IPOBEPKH YCBOCHHMS H3y4aeMOIro |
IIPOBEPSEMOr0 NMPOTrPaMMHOIO MAaTEpHala; CONCPIKAHUE ONPEIEISIOTCS YYUTENIEM C Y4eTOM
CTENEHU CJIO)KHOCTU M3y4aeMOro MaTepuana, a Takke OCOOEHHOCTeM 00ydaromuxcs Kiacca.
HToroBasi KOHTpoOJbHAsA paboTa MPOBOJUTCA IMOCTE M3YUYEHHs BCEX TEM IPOrpaMMbl B KOHIIE

y4e0HOr0 roja.

Kpurtepun oueHuBaHust

OueHka yCTHOT0 OTBeTAa:

OneHka NMCbMEHHBIX KOHTPOJIBHBIX paloT:



OTMETKH

[Tokazarenu paboT

«5»

Pabora BeimonHeHa MMPpaBUJILHO U IMOJIHO HAa OCHOBAHUU N3YYCHHBIX TCOPCTUICCKUX
HOHOX(GHHﬁ, B OHpC,Z[CJ'IGHHOfI JIOTHYECKOU IIOCJICA0BATCIIBHOCTH, JIMTEPATYPHBIM
SA3BIKOM, CaMOCTOATCIIBHO.

«4dy

PaboTa BbInoNHEHa IPaBUWIIbHO, B HEH JOIYIIEHbI 1BE HECYIIECTBEHHBIE OIINOKH
(MM yOyIIeHBI BA HEXapaKTePHBIX PaKTa).

«3»

Pabora BbIIOSIHEHA HE MEHEE YEM HAIOJIOBUHY, JONYIIEHB] O/IHA CYIIECTBEHHAs
olIMOKa U JIBe-TPU HECYIIECTBEHHbIE OLIMOKH.

«2»

PaboTa BeImOIHEHA MCHBIIIE YeM HAIlOJIOBUHY HUJIU COACPIKUT HCCKOJIBKO
CYHICCTBCHHBIX OIINOOK.

«1»

PaboTa He BBHIITOJIHEHA.

KOHTpOJIL 3a pe3yJdabTaTaMu 06yqem/m OCYHICCTBIIACTCA YCPE3 HUCIHOJIB30BAHUC

(S (571474:0) 11150, Q:1501(0): B BXOHHOﬁ, TeKanPIﬁ, HpOMC)KYTO‘{HBIfl. HpI/I 9TOM HCIIOJIB3YIOTCA PA3JIMYHBIC

dbopmbl

KOHTPOJIA:

KOHTpPOJIbHAasA pa60Ta, CaMOCTOATCIIbHAsA pa60Ta, TECT, IIPOCKTHI,

uccienoBareabckue padorel. DopMbl KOHTPOJS: TEKYIIMH M IPOMEXKYTOUHBIM KOHTPOJIb

IPOBOATCS B (hOpME KOHTPOJIBHBIX pa0dOT, pACCYMTAHHBIX HA 45 MUHYT.

7 KJIACC

I'padpux KOHTPOIBLHBIX padoT

I'padpux KOHTPOIBLHBIX padoT

Kiacc KoHTponbHbIE MEpONIpUATHUS Cpoxu
CrapToBasi KOHTpOJIbHas paboTa lueTBepTh
Konrponbnas padora Nel o teme "PanuroHanbHble lueTBepTh
ymcna'

Konrtponsnas padora Ne 2 o teme "KoopauHatel u lueTBepTh
rpadukn. Dyakmmn"
Konrponsnas padora Ne 3 mo temam "BripaxkeHus ¢ 24eTBepTh
nepemeHHbIMu", "JInHeiHbIe ypaBHEHUS"
[TomyronoBast KOHTpOJIbHAs paboTa 24eTBepThH
Kontponbnas padota Ne4 o remam "CteneHs ¢ 24eTBEpPTh
7 HaTypaJIbHbIM nokaszateseM", "MHorouwieHs!"
KonTponbnas padota Ne 5 no reme "dopmysis 34ueTBepTh
COKPAILLIEHHOI'0 YMHOXEHUS"
Kontponbnas pabora Ne6 o remam "Jlenumocts", 34eTBEPTh
"JIuneitHas QyHKIms"
Kontponbnas padora Ne7 o teme "Cuctemsl 44eTBepTh
JMHENHBIX YpaBHEHUN"
IIpomesxyTouHas arrecranus. Beepoccuiickas 44eTBepTh
poBepouHas pabora




3amanus ¢ KpaTKuM OTBeTOM obOo3Haudaercs kak KO, 3amanus ¢ pa3BepHYTHIM OTBETOM B
ob6o3Havaercs kak PO. YpoBHH CIIOKHOCTH 3aJaHuii: 3aaHust 6a30BOr0 ypoBHs cioxHocTH (B),
3amanusi — moBbIeHHoro ypoBHs(I1).

CraproBasi IMATHOCTHKA

Bpem
Ne Koo KoHmponupyembiii snemeHm cooepxaHua Tun YposeHb I;,
3a0QHUA  |CI0HHOC| gpino
k3¢ mu  |anen
us,
MUH
1.1.5 [[IpusnHaku nemumoctH Ha 2, 3, 5, 9, 10 2-3
KO b
1.2.6 [[IpencraBneHue AECATUIHON OpoOU B BUIC 2-3
OOBIKHOBEHHOM JIpoOW 1 OOBIKHOBEHHOW B BUJIE KO b
[TECATUYHON
3 1.2.5 |Apudmerndeckue qeHCTBUS C ACCATHIUHBIMH KO b 2-3
ImpobsiMu
4 3.1.1 |YpaBHeHHs ¢ OJTHOM TIEPEeMEHHON, KOPEHb YPaBHEHUS KO b 2-3
5 1.3.4 |Apudmerndeckue qeHCTBUS C palIOHATEHBIMH KO b 2-3
YHCIAMHU
6 1.3.4 |Apudmernueckue NEHCTBUS C PAlIHOHAILHBIMH KO b 2-3
HMHCIaMH
7 1.3.4 |Apudmerndeckue qeHCTBUS C palIOHATEHBIMH KO b 2-3
gHCTIaMH
8 1.5.6 [[Iponopuus. [IponopuuonansHas 1 00paTHO KO b 2-3
NPOIIOPIMOHANIbHAS 3aBUCHMOCTH
9 1.3.3 |CpaBHeHHUE palMOHAIBHBIX YHCEI KO b 2-3
10 1.3.4 |Apudmernueckue JeHCTBUS ¢ PAIMIOHAIBLHBIMH KO b 2-3
gMCTIaMH
11 2.1.1 |bykBeHHble BbIpakeHHs. UYuWCIOBOe  3HAYEHHE PO II 6-7
OYKBEHHOTO BBIPaYKCHUSI
12 6.2.1 |[dexapToBbl KOOPAMHATHI HA INIOCKOCTH; KOOPAMHATHI PO I1 6-7
TOYKH
BapuanT 3 (AeMOHCTpPaLMOHHBINH BAPHAHT)
Yacte A
Al. Pasnoxenue uncna 700 Ha MPOCTbIE MHOXKHUTEIN UMEET BUL:
a)4e25e7; 0) 202050507 B) 7100 r) 2350

A2. IlpencraBbTe 4MCIO 32 B BUJIE JECATUYHOI TpoOH.
a) 3,5; 0) 3,58; B) 0,358 r) 3,625.

3 8
A3.  UYemy paBHa cymMMa yucen Eu 15 ? (OTBeT maiiTe B BUJIE HECOKPATUMOM APOOH)

11 11 5 38
V25 2350’ ®) " 150
A4.  Pemmre ypaBHenue: 4,8y + 5,2 =2,4y — 9,2.
a) 1,6; 0) 6; B) -6; r) -1,6.
AS.  Berumcnure: 21 — (- 14).
a) 7, 0) -7, B) 35; r) -35.

A6.  Haitnure npoussenenue: 0,6 u -0,9.
a) 0,54; 0) -0,54; B) 5.4; r) -5,4.



A7.  Oxpyraure no gecarsix 0,4173:

a) 0,4; 0) 0,3; B) 0,5; r) 0,42.
A8.  HaiiguTe HeM3BECTHBIN WieH npornopuuu S : x =6 :4,8.
a) 4; 0) 6,25; B) 5,76; r) 0,4.
A9. PacnionoxuTte unciia B nopsiike Bozpacranus: 0; 2,2895; - 5;; 2,294,
4 4
a) —57; 2,294; 2,2895; 0. 0) —57; 0; 2,2895; 2,294.
4 4
B) 2,294; 2,2895; 0; —57; r) 2,2895; 2,294; 0; —57; .
. 1 5
A10. Haitnure pa3HOCTb YUCEN 36 u 15.
a) ZE; 0) 12; B) 1E; r) ZE.
24 24 24 24
Yacts B
B1. Haiigure 3nauenue Boipakenus:  2a— 8b + Sab —7b + 4b — Sab npua=45, b=
1,2.

B2. K, M, N, P — BepuiuHsl NpsMoyroiabHHKa.

a) moctpoiite Touku K(-3; 8); M(4; 8); N(4; -2).

0) mocTpoiite TOUKy P 1 HailinTe €€ KOOPANHATHI;

B) noctpoiite O — Touky nepecedycHust orpe3koB KN u MP u HaiimuTe ee  KOOpIUHATHI.

Kontpoabnas padora Ne 1 no teme "Panuonansusie yucna"

Bpema
Ne | Kod | Konmponupyemsil anemesm |Tun 3a0aHuUA YposeHb ebinonenus,
KC codepiaHun crnoxcHocmu Mun
1 | 3.1.2 [luneitHoeypaBHEHHE KO b 7-8
2 | 3.3.2 |PenieHue TEKCTOBBIX 3a1a4 PO b 7-8
aIredpandeckuM crnocodom
3 | 3.1.2 UluneiinoeypaBHeHuE PO b 7-8
4 | 3.3.2 |PeuieHue TEKCTOBBIX 3a/a4 PO b 7-8
anredpandeckuM crnocodom
5 | 3.1.2 |luneiinoeypaBHeHHE PO I 7-8

BapuanTt 3 (1eMOHCTPaUMOHHBIN BAPDHAHT)
1. Pemure ypaBuenue: 17 —12(x+1) =9 —3x.

2. B mepBoM BaroHe aJIEKTPOIIOe3/1a exaino B 6 pa3 00bIle maccaxxupon, uem Bo BTopom. Korma
13 MEPBOr0 BaroHa BBIILUIM § MacCaKUPOB, @ BO BTOPOI BoLIM 12 maccaxupoB, TO B BaroHax
MACCAKUPOB CTANI0 MOPoBHY. CKOIBKO MACCaXKUPOB OBLIO B KAXKIOM BaroHe cHadana?

3. Pemure ypaBaenue: 1) (16y —24)(1,2 + 0,4y) = 0; 2) 1Ix—(3x+8)=8x+5.



4. B nepoii muctepue 66u10 700 11 BOBI, @ BO BTOpoit — 340 1. M3 mepBoii UCTEpHBI

€XKEMUHYTHO BBUIUBAIIOCH 25 11 BOJIbI, a U3 BTOpoit — 30 1. Uepe3 CKOIbKO MUHYT BO BTOPO

LMCTEPHE OCTAHETCS BOJIBI B 5 pa3 MEHbIIIE, YEM B IIEPBOI?

5. IIpu xakom 3HaYeHUU a ypaBHEeHHE (a + 6)X = 28: 1) uMeeT KOpeHb, paBHBIN 7; 2) HE UMEET

KOpHE1?

Kontpoabnas padora Ne2 no teme "Koopaunate! u rpaduku. OyHkmm"

Bpema
Ne | Koo | Konmponupyemoll sanemeHm coOepHaHus Tun Yposehb | gpnonnenus,
K3C 3000HuUA |cnoxHocmu MUH
1 | 1.3.5 [[Ipumepsl pemieHns ypaBHEHUH BBICIIAX KO b 4-5
crerneHeil. Pemenue ypaBHeHui MeTo0M
3aMEHBbI IEpEMEHHOM. Penienue ypaBHeHUN
METOI0OM pa3I0kKeHHs Ha MHOKUTEIN
2 | 2.2.1 |CBoiicTBa CTENEHH C LIEJbIM MOKa3aTeIeM KO b 34
3 | 2.2.1 |CeoiicTBa CTENEHH C LEIBIM II0KAa3aTENEM PO b 3-4
4 | 3.1.2 |luneiiHoe ypaBHEHHE PO b 4-5
5 | 2.2.1 (CpoiicTBa CTENEHH C IEJIbIM ITOKa3aTeIeM PO b 34
6 | 2.1.1 |byksennsie Bepakenus. YuciaoBoe PO IT 6-7
3HaYeHHEe OYKBEHHOT'O BhIPAYKEHHSI
7 | 2.1.1 |Byksennsie BopaxeHus. YucioBoe PO IT 7-8
3HaYeHHE OYKBEHHOT'O BBIPKEHHSI
8 | 2.1.1 |byksennsie BopaxkeHus. YucioBoe PO IT 7-8
3HaYeHHE OYKBEHHOT'O BBIPKEHHSI
(1eMOHCTPAIMOHHBbII BAPUAHT)
BapuaHT 3
1. Haiiure snauenue Boipakenus 3° — 2,5 - 25,
2. [IpeacTaBbTe B BHAE CTEIEHU BBIPAKEHHE! 19, 5.9
Dy -y 2) ¥ : Y5 3) )% 4) w

Y




[IpeobpasyiiTe BoIpaskeHHe B OJHOWIEH CTAHAAPTHOTO BIJIA:
1) =bm'*n’ - 2m®n; 92) (—4a®h)>.

Hpeﬂ,cTaBbTe B BH/J€ MHOI'O'I€HaA CTAHJAADPTHOTIO BH/4 BbIpaMKEeHHE!
(y? =5y +7) - (By* + 2y — 1).
Berauciaure:

1) {20

, o 1 o\
Yupocrure Beipaxkenune 125x%y4 v(—fx-’y] )
e

216° - 3

CEC]

3

Bmecto BBéB,I[D‘IKI/I 3AMUIIATE TAKOH MHOTOYWIEH, UTOOBI 06paaoBanoc5

TOK/IECTBO:
(6% — dxy — y?) — (%) = 4x? + 2
Jokaxkure, 4T0 3HAYeHHe BeIpaxeHusd (1372 + 29) — (4n — 7) kparno 9 npn

M060M HATYPaJABHOM 3HAYE€HHUU 7.

Kontpoabnas padora Ne3 no remam "Boipaxkenus ¢ nepemeHHbiMu", "JInHeliHble ypaBHEHUS"

Ne | Koo | Konmponupyemeil anemeHm co0epuaHus Tun YposeHb Gb,,ffj,izu 1,
K3C 3000HuUA |cnoxHocmu MUH
1 | 2.3.1 Muorounen. CioxeHue, BBIMUTAaHKE, PO b 5-6
[YMHOKEHHE MHOTOUJICHOB
2 | 2.3.3 |Pa3noKeHMEMHOTOUIEHAHAMHOKHUTENH PO b 6-7
3 | 3.1.2 |luneiinoeypaBHeHue PO b 7-8
4 | 2.3.2 |®opmyibl COKPALIEHHOTO YMHOKEHUSL: PO b 7-8
KBa/IpaT CyMMBI U KBaJpaT pa3HOCTH;
(hopmysia pa3HOCTH KBaJIpaTOB
5 | 2.3.2 |®opMyIibl COKPALIEHHOTO YMHOKEHHUS: PO I 7-8
KBa/IpaT CyMMBI U KBaJpaT Pa3HOCTH;
(bopMyIa pa3HOCTH KBaJIPATOB
6 | 2.3.3 |Pa3nokeHHEMHOTOUWICHAHAMHOXUTEIN PO IT 7-8

Bapuanr 3 (1eMOHCTpaLlMOHHBIN BAPHAHT)

1. HpCI[CTaBBTC B BUJIC MHOT'OYJICHA BBIPAKCHUC!

1) 3a(2a®—5a%+2); 2)(a+5)2a—7); 3)(9x+y)dx—

2. Paznoxute Ha MEOKHTENH: 1) 9m2 — 12mn; 2) 15x8 — 5x%; 3) ax —ay + 7x — 7y.

3. Pemmure ypaBHenne 6x2 — 24x = 0.

4. Pewinte ypaBHeHue: 1)

6x—1 X+ 1

14 4

5.JlokaxkuTe, 4TO 3HAYEHME BhIpaskenus 64’ — 328 kparno 3.

6.Pa3noxxnTe Ha MHOXKHTEIH TPEXUICH X° — 14X + 24.

3y);

4) (x — 4)(x% +2x — 3).

=1;2)Bx+DH)(5x—1)=(5x+2)3x —4) - 7x.




KoHTponbHasa pabora Ned o TemaMm "CTeneHb ¢ HaTypaJibHBIM ToKa3ateneM', "MHuorouseHs!"

Bpema
Ne | Kod | KoHmponupyembsiii anemeHm coOepicaHus Tun Yposerb | gpnonnenus,
3a0aHuA |cnoxHocmu
K3C MUH
1| 2.3.2 ®opMyisl COKPALIEHHOTO YMHOKEHUS: PO b 7-8
KBaJpaT CyMMBI U KBaJIpaT Pa3HOCTH,
(dhopMysia pa3HOCTH KBaJIPAaTOB
2 | 2.3.3 |Pa3no)keHHMEMHOTO4YJICHAHAMHOXUTEIN PO b 7-8
3 | 2.3.2 (@opmyiabl cokpamnieHHOro  ymHO¥eHus: PO b 8-9
KBaJgpaT CYMMbI W KBajpaT pa3HOCTH;
(hopMyIia pa3HOCTH KBAJIPaTOB
4 | 3.1.2 luneliHOoe ypaBHCHHE PO IT 9-10
5 | 2.1.1 byksennsle Bopakenus. YuciaoBoe PO IT 9-10
3HaYCHUE OYKBEHHOT'O BBIPAYKCHHSI
BapuanT 3 (1eMOHCTPAIlMOHHBIN BAPUAHT)
1.IIpencraBbTe B BUC MHOTOWICHA BBIPAKCHHE:
D (x—2)% 2)(Bm+9n)?% 3)(c+8)(c—28);4)(2a+ 5b)(5b —2a).
2.Pa3noxuTe Ha MHOYKUTEIH:
1) 100 — a%; 2) x? + 10x + 25; 3) 36y% — 49; 4) 16a% — 24ab + 9b2.
3.YrpocTure Beipakenue (m — 1)(m + 1) — (m — 3)2.
4.Pemmte ypaBHeHnue: (2x + 5)(x —6) +2(3x +2)(3x —2)=52x + 1)2 + 11.
5.IIpesncTaBbTe B BUJIE IPOM3BEIeHNs BhIpaxkenne: (2b— 1)% — (b +2)2.
KontpoubHnas padora NeS no reme "PopMyIibl COKpaIIEeHHOTO YMHOXEHUS"
Bpema
Ne | Kod | KoHmponupyemsili anemeHm coOepraHus Tun YposeHb  |gpino iHenus,
3a00aHuUA |cnoxHocmu
K3C MUH
1 | 2.3.3 |Pa3noXxeHMEMHOrOYICHAHAMHOKHTEIN PO b 3-4
2 | 2.3.2 |®opmyJibl COKPAIIEHHOTO YMHOKCHUSL: PO b 3-4
KBaJ[paT CyMMBI M KBaJIpaT pa3HOCTH;
(dhopMyIia pa3HOCTH KBaJIPaTOB
3 | 2.3.3 Pa3noKeHHEeMHOrOYIEHAHAMHOKHTENIH. PO b 6-7
4 | 3.1.2 |luneiiHoeypaBHEHHUE PO IT 7-8
5 | 1.1.4 [lenumocts HaTypanbHbIX uncen. IIpocteiel PO II 7-8




144 COCTaBHBIC qucia, PA3JI0KCHUC
HaTypaJIbHOTO qucia Ha IIPOCTHIC]
IMHOXKHUTCIIN

6 | 2.3.3 |Pa3znoxkeHue MHOTOWICHA HA MHOKHUTEIH PO IT 8-9

BapuanT 3 (1eMOHCTpPAaIlMOHHBIN BAPUAHT)

1.Pa3noxxure Ha MHOKUTEIH:

1) 1 000m® —n?; 2) 81a —ab?; 3) —8x2 — 16xy — 8y% 4) Smn + 15m — 10n — 30; 5) 256 — b*.

2.Yupoctute Beipaxkenue y(y — S)(y + 5) — (y + 2)(y? — 2y + 4).

3.Pa3noxxure Ha MHOKUTEIH:

1) a®> — 36b% + a — 6b; 2) 25x% — 10xy + y?>—9; 3)ay’ +y’ —ay® —y°;4) 4 — m? + 14mn — 49n°,

4.Pemmure ypapaenue:1) 2x3 — 32x = 0;2) 81x3 + 18x2 +x = 0;3) X3 + 6x> —x — 6 = 0.
5.Jlokaxure, uto 3Hauenue Beipaskenns 2° + 10% renurcs naueno Ha 18.
6.13BecTHO, uTo a — b = 10, ab = 7. HaiiguTe 3HaueHne Bepaskenus (a + b)?.

KoHTponbHasa pa6ota Ne 6 o Temam "Jlenumocts", "Jluneitnas GpyHkiums"

No Kod |KoHmponupyemolil 3nemeHm codepicaHus Tun YpoeeHb ebuff)]f)liz}:tu 1,
K3C 3a0aHuA | caoxHocmu Mun

1 | 5.1.5 [luneiinas QpyHkuus, eé rpaduk, KO b 6-7
FeOMETPUUECKUN CMBICT KOO PUIIMEHTOB

2 | 5.1.5 [luneitnas Gpyukiys, e rpadux, PO b 6-7
FeOMETPUUECKUN CMBICT KOO PUIIMEHTOB

3 | 5.1.5 [luneiinas Gpyukius, e rpapux, PO b 3-4
FeOMETPUUECKUN CMBICT KOO PUIIMEHTOB

4 | 5.1.3 [[Ipumepsi rpaduyecKux 3aBUCHMOCTEH, PO I1 8-9
OTPaKAIOMIMX PeATbHBIE TPOIIECCHI

5 | 5.1.5 [luneitnas Qpyukius, e rpadux, PO I1 8-9
reOMEeTPUUYECKUN CMBICT KOO PUIIMEHTOB

(Z1eMOHCTPALMOHHBII BAPHAHT)




BapuaHT 3

1. Oyuknus 3agana popmynoii i = 4x — 7. Onpegenure:
1) snaueHMe PYHKIUM, €CIM 3HAYCHHUE apIYMEHTA paBHO —3;
2) aHaueHHE apTYMEHTa, TPH KOTOPOM 3HaueHHe (PYHKIIUHM paBHO 9
3) mpoxoaut mu rpaduk pyHknun vyepes Touky C (2; 1).
2. ITocrpoifite rpadguk gyuknuu y = —3x + 2. [Toapsyack rpadpmkom, Hakl-
JIUTE:
].) SHAYUCHHE EPYHKU,HH, €CITH 3HAYCHHE Elpl"}’l'vlﬁ‘HTEi pﬁBHD 2
2) AHAYUCHHC Eil)l"}-’I\-ICHTa, HPPI KOT‘OPOI\-’I JHAYUCHMC Cl)}-'HKLII/IIfI PRBHO B,
3. He spimonnas HOCT‘PO!E‘HIIH, HEII‘:I,I[HTC KOOP,II;I[HE[TLI TOUCK HCPGCC‘]CHI/IH
rpadguka ¢pynknmun y = —0,7x + 14 ¢ ocaMu KoopAUHAT.
4, ITpu kakom 3aHaucHUN k rpapuk PyHKIHHN Y = kx —8 MIPOXOAUT YCPE3 TOU-
T _9. _ ]
ky B (=2 ~18): 9, ecan x £ —6,
5. [Tocrpoitire rpadguk pyuknum y =4 |
_EX’ ecan x > —6.
Kontpoabnas pa6ora Ne7 no teme "CucremMpl TMHEUHBIX ypaBHEHUN"
Bpema
Ne | Koo Konmponupyemeiii snemeHm cooepiaHus Tun Yposerb  |gpnonnenus,
o 3a0aHus | cnoxHocmu Mun
1 | 3.1.8 Cucrema aByX JMHEHHBIX ypaBHeHui ¢ qeyms | PO b 3-4
[EePEMEHHBIMU; PEIICHHE MTOJCTAHOBKOW U
QIreOpandecKuM CI0KEHUEM
2 | 3.1.8 |Cucrema nByX JIMHEHWHBIX ypaBHeHuid ¢ aBymst | PO b 3-4
MepeMEHHBIMU; PEIICHHE MMOJICTAHOBKON U
QIreOpandeckiuM CI0KEHUEM
3 | 3.1.8 (Cucrema aByx nuHelHBIX ypaBHeHuii ¢ geymst | PO b 6-7
[EePEMEHHBIMU; PEIICHHE MMOJCTAHOBKOW U
QIre0OpanvecKuM CI0KEHUEM
4 | 3.1.8 |Cucrema nByx nuHEHHBIX ypaBHenul ¢ qeyms | PO b 6-7
MEepEMEHHBIMU; PEIICHHE MTOJCTAHOBKON U
QIreOpandecKuM CI0KEHUEM
5 | 3.1.8 |Cucrema aByx JIMHEWHBIX ypaBHeHuid ¢ asymss | PO IT 7-8
MepeMEHHBIMU; PEIICHHE MTOJICTAHOBKON 1
QIreOpandecKuM CI0KEHUEM
6 | 3.1.8 [Cucrema aByx JuHEHBIX ypaBHenuii ¢ ieymst | PO IT 8-9

MEePEeMEHHBIMH; PEIIICHHE MOICTAHOBKOM U
QIre0OpandecKuM CI0KEHUEM

(1eMOHCTPAIMOHHBII BAPUAHT)




BapuaHT 3

. J 2x +y =3,
1. Pemmure MCTOJOM TTONCTAHOBKM CHCTCMYVY VpaBHCHHH
T |8x+2y =2.
. |4x +Dby =2,
2. Pemwure MCTOAOM CHOMKCHHA CHCTEMY VPaBHCHHH
: 3x — by = 19.
L |lx+y =4,
3. Pemmure ]'p::'lCl)H‘-IeCKI/I CHCTCEMY '\’PEIBHeHIIII 9 9
o x =2y =-2.
4. 3a 8 Terpameit m b pyuexk sammarmm 171 p. Ckombko cTOUT TeTpaihb
1 CKOJIBKO CTOMT PYUKa, €cau 3 TeTpau Jopoxe pydku Ha 21 p.?
5. Pemmure cucremy ypaBHeHMIt:
7x — 3y = b, o 3x+T7y =9,
Sx +4y = -18; 7 16x + 14y = 20.
. |x+2y =6,
6. ]._.[PII KaKOM 3HAUCHHH ¢ CHMCTEMA }"PEI.BHC‘HI/IPI - ) 18 HMCCT 6CCKO'
HEUHO MHOTO PCHICHMIT? D —ay =
8 KUIIACC
Kiace KOHTpOJIBHEIE MEPOIIPUSTHS Cpoxu
Bxonnas koHTpoibHast paboTa luerBepTh
KonTponbhast pabota Nel no teme "HepaBenctsa" lueTBepTh
KonTtposnbHast padora Ne 2 lueTBepTh
Kontposbaas padota Ne 3 249eTBepTh
[ToyrogoBast KOHTpoOJIBHAs paboTa 24eTBepTh
Kontponbnas pabota No4 24eTBEpPTh
8
Kontposbnas padora Ne 5 34eTBepTh
KonTponpHas padota Ne6 3ueTBepTh
Kontponbnast pabora No7 44eTBEPTH
IIpomesxyTouHas arrecranus. Beepoccuiickas 44yeTBEpThH
npoBepovHas paboTa




Kontpoasnas pagora Ne 1 no reme "Hepasencrtsa"

BapuanTr 1

1. Beruucianre:
a) V121 - 10/6,4 - J0,1;  6) 25 - V45 + V/80.

2. ITocrpoitTe rpadhuk GyHKIHHA Y = Jx. Haitnure:
a) HanMeHbIIlee M HauboJbIIee 3HAUEHUA 3TOM QYHKIUH Ha
orpeske [4; 7];
6) KoopAMHATHI TOUKM NepeceueHus rpadpuka aToit GyHKIMH
c pamoit x — 2y = 0.

a—3~/5'

3. Cokparure ApoOb g

4. CpaBHWTe 3HAUYEeHUS BRIpa)KeHWi A u B, ecau

A= 0,12* + 0,05, B =0,(13).

5. lloka)xuTe paBeHCTBO 2—:—\]\/3::: = 71 - 12J35.
+

Konrtpoasnas paéora Ne 2 o reme "KBagpaTHblii KOpeHb"

(1eMOHCTPallMOHHBII BADHAHT)

BapuaHTt 3
1 Pemnre ypaBHeHHE:
yTxr+l x—11 x 49
- = 0; 2 = —————=0.
x+4 x+4 ) x-7 x?-Tx
2. 3anumuTe B CTAHIAPTHOM BHJIE YHCJIO!
1) 419 000; 2) 0,0051.
3. ITpescraBpTe B BH/E CTENEHH C OCHOBAHHEM ¢ BRIPAKeHHE!
1) 8. ¢ 2) cB 3) ()t s
4.  Yuopocrure eipaxenue 0,60 . 1,4075¢!,
5. Haiiinre sHaueHHe BhIpasKeHNA:
-1 -
\ g 10 1777 . 1777
1) 5724 (— ; 2) ————.
) . 3 ) 1’;;—1.')
-3
AaviiT . 3 a5h7 B2V 2 tak. 9106
6. [IpeoGpasyiite Bolpaskenue | ~a b - (=5a®h'?)2 rak, uroGel OHO He
)
COJIEepAKAIO CTENEeHEeH ¢ OTPUNATENEHBIMH NOKA3aTe IsIMU.
7. Berancanre: 6955 ,
o6 . . 62575 .95~
D 2718 9 B0
1257
8. Pemure rpaduiecku ypaBHeHHe 5_7_x
) "

KouTpounbHasi pagora Ne 3 o teme "KBagpaTHble ypaBHEHUS "

(IeMOHCTpalIOHHBII BAPHAHT)



BapuaHt 3

1 Paznosxure Ha MHOXKUTEIHN KBQ{PATHBII TPEXWIEH:
1) x?—2x — 24; 2) 3x? + 14x - 5.
?
2. Pemmre ypasHeHne: 2,4 3
% x* +7x
1) at+ 2402 -8=0; gy =44 % |
x+8 x+8
2a® + 9a -5
3. Cokparure apods —————.
a- —25
3 4 1
4. Pemre ypasnenne —; +— = .
' X +4x+4 x" -4 x-2
5. Teruoxon npomén 72 KM NPOTHB TEIEHHUSE PEKH U 56 KM 10 T€YeHHIO, 3a-

TPaTHB HA yTh IPOTHB TeUeHusl Ha 1 1 GoJiblle, ueM Ha [yTh [0 TeUEeHHIO.
Hatigure coGCTBEHHYIO CKOPOCTE TEIUIOXO0/IA, €C/IH CKOPOCThL TEUEHUS pe-
KM cocTaBaser 2 KM/ .

x2+4x -5

6. ITocrpoiite rpadux dpyHxmun y = <1

KoHTponbHasa pa6ota Ned 1o teme "J[poOHO-parinoHalbHbIE BEIpaKEHUS"

(1eMOHCTPALIMOHHBI BAPUAHT)

BapuaHnt 3
1. IIpH kaKUX 3HAYEHHSX EPEMEHNOi HMeeT CMLICT BLIpaKene — 7 ?
2, Cokparure 1po6b: vy
15x7y° 18ab — 6b a? -1 x? — 16x + h4
1 o 2) ——— 3) ———; 4 — .
) 5oxtyS ) 6ab ) 323’ ) 64 — x*
3. Brinosnure Boranranue:
a-5 l-a. ¥ x
D ba? at ’ 3) x2-49 x+7°
9 13 215*
2}(1 a® + %a ) 7b 3b+ 4
4. Yupocrure BelpaskeHne:
_ — [ 3 2
) 4 18 a-6 ,_50 2)60 +3 3

2a-12 2a+12 4% -36" -1 c2+c+l’
m+ 3n

5. Hssectno, aro = 2. Haiinure 3HaueHNe BLIPAKEeHHS:

m m—bn
1) ?i 2) m
222 +5x x2-9

6. [Mocrpoiite rpaduk dyHKIHT Y = p ~ 3"

Konrtpoasnas pagora Ne 5 1o teme "J[poOHo-parioHaibHble ypaBHEeHuUs"

(1eMOHCTPALHOHHBIN BAPHAHT)

BapwuaHt 3
1. Beimoanwre geiicrsus:
l4mic n® 8m+ 8  hal®
1 C— 3) —— ——;
) n®  35mc®’ ) a® m? —n®
36x° 3x—15  x*-95
D (9x5y); 4 =
2) y? (9x°y); ) x+4 3x+12
2. Ynpocrure BeIpaskeHUE:
)T _c=8 8 . 9) (a—?_a+2]_ %2a
c+2 3+6 -8’ a+2 a-2) 4-a*
9 o 2 s
3. Jokaxkure TOXKIECTBO 2-y LI %I 2 : g; *6 _y-3 .
y+6y+9 y*+3%y) y -9y y+3

- 1 . 1
4. Hasecrro, aro 16x% + — = 89. Halijure 3HaueHne BoIpaxeHns 4x — —.
x? x



KonTtpoabnas padora Ne6

(1eMOHCTPalOHHBII BAPHAHT)

Bapuant Ne 1.
Nel. IToctpoiiTe rpaduk ypaBHEHHS 3X —y = 2.
Ne2. Omnpenenure, Kakas U3 IPAMbIX IPOXOANUT Yepe3 Havano KoopauHat. M mocroiite 3Ty npsamyto : y=
2x -4, y=0,5x, y=2.

Ne3. Pemute cuctemy ypaBHEHUI
x+ty=4
3x-2y=17 .

Ne4. BeraucianuTe KOOPAMHATEI TOUEK TIepecedeHts IpsMoil y = X + 2 1 okpyskHOCTH X2 + y?=10.
NeS. Pemnte cucremy ypaBHeHuin  2/3x +4/5y =0
32x+y=-4.

Kounrpoabnast padora Ne 7
(1eMOHCTPalMOHHBIIi BAPHAHT)

Bapuasnr 1

1. Pemnre HepaBeHCTBO:
a) 22x + 5 < 3(6x — 1); 6) x2 - 11x + 24 < 0.
2. Pemnre ypaBHeHue:

a) 5x — 18Jx — 8 = 0; 6) V33 - 8x = x.

3. Haitnute 06JacTh onpefesieHNsa BhipaxkKeHHd 2 — 5x.

22— X

4. Jokaxkure, yTo GyHKIUA Y = 5 yOBLIBaeT.

5. IIpy KakuX 3HAUYEHWAX NapaMeTpa p ypaBHEHHE
¥+ 2px—-Tp=0
He uMeeT KOpHei?

KonTpoabnas padora Ne 8
(IeMOHCTpPalOHHBII BAPHAHT)



BapuanTr 1

1. IlocTpoiite rpadpux GyHKOUU Y = — . YKaxkuTe 00JaCTH

x+1
onpegeneHusa GyHKIIHNU.

2. Iocrpoiite rpabuk pyuxnuu y = x2 — 2x ~ 3. C noMoInnio
rpaduka HalguTe:
a) IPOMEXXYTKHN BO3pacTaHUsd U yOuIBAaHHUA GYHKINH;
0) HanMeHbIllee 3HaYeHNe QYHKIINH;
B) OIpH KaKux 3HaveHmsax x y < 0.

3. Peminre rpadpuvecku ypasHerne —x2 - 2x + 8 = 0.

4. Pemnte rpadHueCKu CHUCTEMY YPaBHEHHH
{y = —Jx + 3,
y =|x-3|

5. Haligure 3HaueHNEe NapaMeTpa P U HAITUIIATE YPaBHEHHE OCH
CHMMeTpHH napaGoJibl, 3aJaHHOHK GopMynoit ¥ = x° + px — 24,
eCJI1 M3BECTHO, UTO TOYKa ¢ KoopamHatamu (4; 0) npunazg-
JIEKUT 9TOi mapaboue.

9 KJIACC
Kitacc KOHTpOIbHBIE MEPOTIPHUSITHSI Cpoxn

Bxoanast MoHUTOpUHTOBAsi paboTa. l4yeTBepTh
Kontposbnas pabora Nel ldeTBepTh
KonTtposnbHast pabota Ne 2 lueTBepTh
MounuTtopuHronas pabora 3a 1 nosyroaue 24eTBepTh
KonTponpnas pabota Ne 3 24eTBepTh

9 Kontponbnas padota No4 249eTBepTh
KonTponpHas pabora Ne 5 3ueTBepTh
[IpomexxyTounas arrecranus. KoMIiekcHas KOHTposibHast | 44€TBEPTh
paborta

Bxoanast KOHTpo/IbHAsA padoTa
Jlemoncmpayuonnsiii 6apuanm

1.Haiinure 3HaueHue Boipakenus 7 -4,2-7-5,2+ 3.
n1 20 3-1 4)-4

XZ
2.YIpoCTUTE BEIPAKEHUE—— ¢ ——
x“-1 x+1

3.Beunciaute 3v16 — V25

X

1 2)7 3)18 4)9




4.Pemmte ypaBHeHue x2 —x — 6 = 0

5.Pemute HepaBeHcTBO 3x — 8 < 9

6.Ympoctute Bepaxkenue 8h°: 2 b?

1) 3b 2) 4b  3) 4b® 4)3b°

7.PaccTosiHME OT TIOcelKa 10 TypOasbl coctaBisieT 24 kM 1o peke. B 10.00 moTopHas
JI0/1Ka BhINLIA HA TypOa3y u B 17.00 aToro ke 1Hs BepHynach oopaTHo. KakoBa coOcTBeHHas
CKOpPOCTh MOTOPHOH JIOJIKH, €CITH CKOPOCTHTEUCHHUSI PEKH 3 KM/4 M CTOSIHKA Ha TypOase
muiaachk 1 gac?

8.B psAMOYTroILHOM TPEYroJbHUKE OJMH U3 BHEMIHKX yrioB paseH 115°. Haiiaute
MEHBIIWN U3 YIJIOB MPSMOYTOJIBHOTO TpeyrojabHuka. OTBET aiiTe B rpaaycax.

Kountpoabnas pagora Ne 1
Hemoncmpayuonnstii gapuanm

1) peunte cucteMy ypaBHEHUA: 2x+y=7
Jsz-y:1
2) [lepumeTp TPAMOYTrONBHMKA paBeH 28M, a ero miomans paBHa 40M°. HaiiguTe
CTOPOHBI TPSMOYTOJIEHHUKA.
3) He BBImONHSS MOCTPOEHUS, HAMIUTE KOOPAMHATHI TOYEK IEpPEecedeHus: mapadoiibl
y=x*+4 u mpsmoit X+y=6.
4)Pemmre cucteMy ypaBHEHHIA] 2y-x=5
{ x2-xy-y?=29

KonTtposbnas padora Ne2
Hemoncmpayuonnsiit 6apuanm
1. Jloka3ath HepaBeHCTBO  (a - 4)? >a(a - 8).
2. U3BecTHO, uT0 3<m<6 u 4<n<5. OueHuTh 3Ha4YeHHE BbIpaxeHus: 1) 3m+n; 2)
mn;  3) m-n.
3. Pemutes HepaBEHCTBO:
1) -2x>8; 2) 6 +x>3—2x
4. PemTh CHUCTEMY HEPaBEHCTB:

1) {SX—ZO <0, 2) {2x+40 > 30,
3x+ 18 > 0; 21 —4x < 5.

5. HaliTh MHOXECTBO peIIEHN HEPaBEHCTBA:
X+2

)22y 250, 2)4x+3>2(3x —4) - 2x.
3 6 2

6. HaiiTi mejble penieHus CHCTEMBI HEPABEHCTB:
{ 5x—1>2x+ 4,
x(x—6)— (x+2)x—3) =x—30.

Kontpoabnas padora Ne3
Jlemoncmpayuonnblii éapuanm
1. ®yukuus 3agana popmyioi f(X) = 3x?- 2x. Haiitu:
1) f(-6) uf(2);  2) nyau QyHKIUH.
2. [Toctpouts rpaduk pyHknuu y = x> - 4x + 3. Mcnons3ys rpaduk, HANTH:



1) o6sacTh 3HAYCHHH QYHKIINU;
2) IpOMEXYyTOK YOBbIBaHUS (PYHKILIUH;
3) 3HaueHwus X, Npu KOTopsIx y > 0.

3. Toctpoiite rpaduk dynxmmm: 1) y=vx + 1; 2)y=vx + 1.

4. Haiiti 00nacth onpeeseHust QyHKIUN y == <
X "—=X—

3
5. Pemure rpadguvecku ypaBHeHue x> - 3x — 1 = - —,
X

KonTpoabsnas padoraNed
Hemoncmpayuonnsiii gapuanm
1. HaiiTu BTOpO# ¥ BOCbMO¥ 4JI€HBI IOCIEA0BATEIBHOCTH (C,, ), 3a1aHHOM popmyon
Cp,=n’-2n.

2. ana apudmerndeckas nporpeccus 2, 1,8; 1,6, ... . HaliTu cymmy msitu €€ nepBbIX
YJICHOB.

3. HaiiTi nBeHaquaThlii 4ieH U CyMMY NEPBBIX IBEHAIIATH YWICHOB apu(PMEeTUIECKOM
MIPOTPECCHUH, ECIIUA, = 3, dy = 1.

4. BBIUKCIIUTE CyMMY YETBIPEX MEPBBIX WICHOB F€OMETPHUECKOM mporpeccuu (&,,),
MIEPBBIN WIeH KOTOpou &= 64, a 3HaMeHaTeNb ( = % UeMy paBEH IE€CATHIN WICH 3TOU
porpeccuu?

5. Kakue nBa ynicna Ha/lo BCTaBUTh MEXKAY YucIaMu 2 U -54, 4TOOBI OHU BMECTE C
JAHHBIMU YHCIIaMU 00Pa30Balli TEOMETPUUYECKYIO MPOTPECCHIO?

Kontpoabnas padoraNe 5
Jlemoncmpayuonnulii gapuanm
1. Haiimute mpouieHTHOE co/iepKaHue xkele3a B pyae, eciid 600KT pyIibl COAEPKUT S4KT
xKenesa:

2. Haitnure nponeHTHOE cofiep:kaHue BOAbl B Meau, eciu 400r menu coaepkut 68r
BOJIBI

3. B nepBoMm capae B B 3 pa3a Oouibliie ceHa, ueM B ipyrom. Korna u3 nepsoro capas
3abpanu 20T ceHa, a B Apyroii nepese3nu 10T, To B 00enx crano nopoBHy. CKOJIBKO CEHa OBLIO
B KaXXJI0M capae?

4. CtunieHus CTyICHTOB CHauyana BeIpocia Ha 15%, a motom Ha 20%. Ha ckombpko
MPOLIEHTOB U3MEHUJIACh CTUIIEH NS CTYJEHTOB?

5. Ilena ToBapa cHauana causmiach Ha 10%, a motom Beipocia Ha 15%. Ha ckomibpko
IIPOLIEHTOB U3MEHMWJIACH IIEHA TOBapa MOCJIE IBYX IEPEOLIEHOK?

Ilpomerccymounaa ammecmayus.
Jlemoncmpayuonnsilii 6apuanm
Bapuanm 1

Al. Pemmre ypasuenne: 5x°—8x+3=0 .
77.343°
4977

A2. Beryucaure:



x? —y2 =40,
x+y=10.

A3. Pemute cucteMy ypaBHEHUM: {

A4. Haiinure o6nacts onpenenenus pyakiun Y =+ 7 —3X.

B1. Pemmre ypasuenne 3x° —13x*+4=0

12 4
+ =3,
xX+y x-—y
C1. Pemute cucreMy ypaBHCHHIA: 8 18
— =-1.
X—y Xx+Yy
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