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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA 00ECNEeYMBACT U3YUCHHUE JPYTUX JUCHUIUIMH KaK €CTeCTBEHHO-
HAay4YHOIO, TaK W TYMAaHUTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpOJOKEHUS O00pa3oBaHWsT W IS TOBCEJHEBHOW KW3HU. PazButue vy
oOydJaronmmxcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYLIHOCTH
anredpanuecknux aobCTpakiuii, crmoco0e OTpakeHHs MAaTeMAaTHYeCKOW HayKou
SBJICHMMA W TPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJIMA MATEMaTUYECKOTO
MOJEIMPOBAaHUS B HAYYHOM [IO3HAaHMM M B TMPAKTHUKE CIOCOOCTBYET
(OpMHPOBAaHNIO HAYYHOTO MHUPOBO33PEHUSI U KAUE€CTB MBILUIEHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM I¢poBoM oobmectBe. M3ydyenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHUs  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JIEMCTBUS, BBIBOJBI, (HOPMYIUPOBATH
yTBepkaeHus. OcBoeHrne Kypca anreOppl 00ecrneurnBaeT Pa3BUTHE JIOTHUYECKOIO
MBILUIEHUST OOYYalOIIMXCs: OHM MCIONb3YIOT JAE€AYyKTUBHBIE W WHIAYKTHBHbBIC
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe mpearnoigaracT 3HAYUTENbHBIM OOBEM CaMOCTOSITEILHOMN
NEATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENIbHOE pEIIeHUE 3aaad
00yUaroLUMUCH SBJSIETCA pealin3alnen AesITeIbHOCTHOTO MPUHIUIA 00yYSHHUS.

B cTpyktype mnporpammbl y4eOHOro Kypca «Anrebpa» yriayO0ia&éHHOTro
U3YYEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIIbHO-METOJAMYECKUE JIMHUU:
«Uucna # BBIUMCIEHUSN», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHUS W
HepaBeHCTBa», «Dynkiun». Kaxnas U3 3TUX COAepKaTeIbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, B3aUMOJIEUCTBYS €
IpYyTMMH €ro JUHMSIMH. B Xone u3yueHHs Kypca OOydaroluMCsl MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3n
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHbIE BO BCEX OCHOBHBIX pa3eiax MaTeMaTUYeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUIO  OOY4YalOUIMMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CopepKaTeabHOM M CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conmepxxanne mnuHMA «Yucna W BBIYMCICHUS» CIYXUT OCHOBOM 7St
JaNbHENIIET0 U3yYeHUs MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOUIUXCS
JIOTHYECKOTO MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJISl IOBCEIHEBHOM
KU3HU. PazBUTHE MOHATUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBSI3aHO C PAalMOHAIBHBIMH M HPPALUOHAIBHBIMH YKCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEMaTHUYECKOIo amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXXHBIX MPEJAMETOB U OKpYXKaroliel peaibHOCTH. Ha ypoBHE OCHOBHOTO 00IIIEro
oOpa3oBaHMsl y4eOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUM. Airedpa JAEMOHCTPUPYET 3HAUEHHE MAaTEMaTHKU KakK s3bIKa s
INOCTPOEHUS MaTeMaTHYECKUX MOJENEH, ONMUCaHWs TPOLECCOB U  SBJICHUMN
peanbHOro Mupa. B 3agaun oOyudeHuss anreOpe BXOIAT TaKKe AalibHEHIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILUICHUS, HEOOXOIMMOIO, B YAaCTHOCTH, A
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJI€EHUE HABBIKAMH JI€TyKTUBHBIX
paccyxaenui. IIpeoOpazoBaHue CHUMBOJBHBIX (DOPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KeHUs, CIIOCOOHOCTEN K MaTeMaTHUE€CKOMY TBOPUECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u obmecTtBe. M3ydyeHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpaUyecKkoro, BHOCUT BKIaJd B (HOPMUpPOBAHHE
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

YrinyOnéHnbiit Kypc anreopsl XapaKkTepu3yeTcs U3yUYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJOB
pemieHuss 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KAT OCHOBOM MAaTeMaTH4ecKoro mojaenupoBaHusd. [lpm
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIIOUEHHH M MPHUHATHIE B anredpe
OpaBWja UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT — (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBATh U JIOKA3bIBaTh CYKIACHUSI, Pa3BUBAIOT MATEMAaTUUYECKYI0O HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHUM W y4aT UX
npuMmeHeHuto. Tem cambpiM anreOpa 3aHMMaeT OJHO W3 BEAYIIUX MECT B
(GbOopMHPOBAHUN HAYYHO-TEOPETUYECKOTO MBIIIICHUS] 00YYarOIUXCSl.

CornacHo yueOHOMYy MmiIaHy B 7-9 Kkjaccax wu3ydaercs YydeOHBIH Kypc
«Anre0Opa», KOTOPbIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COICpKaHUS:
«Yucna u BBIUKCICHUN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEPAaBEHCTBA», « DYHKIIMWY.

Ha u3yuenue yueOHoro xypca «Anredpa» orBoautcs 391 vac: B 7 kiacce —
102 gacos (3 yaca B Hexaento), B 8 kinacce — 170 gacoB (5 yacoB B Hefent0), B 9
knacce — 119 wacoB (3 waca B Hememo 1 momyroame u 4 vaca B HeHen02
OJIyTO/IHe).



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 cBoicTtBa. CTeneHb C pPalMOHAJIbHBIM
IIOKA3aTeJIeM U €€ CBOMCTBA.

AuredpanyecKue BhIPaKEeHUA

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 HOMOIIBLIO IIPEOOPA3OBAHUIA.

JHpobno-nuneiinas ¢pynkius. MccnenoBanue QyHKIIHIA.

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

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOrPECCHU



[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 [TPOI'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 OTHOLIEHHWEM K  JIOCTHOKEHUSIM  POCCHUHCKHX
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 KX BO3MOJKHBIX TMOCJECACTBUM JIsi OKPYKAIOWIEH Cpebl, OCO3HAHHEM
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, OTHOIICHUH MEXIy TMOHATUAMH, (POopMyIUpOBaThH
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,
mpoOJeMbl, pemaeMol 3a7add, 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 COCTaBJIATh IUIAH, aJTOPUTM pelIeHUs 3ajaud (Wi €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 M TPUEMBI BBIYHCIICHUSI, COCTABJISATh M OICHUBATh YHUCIIOBBIC BHIPAKCHHS
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 ¥ MPUMEHSTH MPU PEIICHUH 3a]1a4y MIPU3HAKU JISIMMOCTH 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
U C MHOTOWICHAMH, TPUMEHSTH (POPMYJIbI COKPAIIEHHOTO YMHOXKEHHU (KBaJpaT 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, Jy4H, OTPE3KU, MHTEPBAJIbl, 3aUCHIBATh YHCIOBbIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtMmeyaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKu JTUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C TMOMOMIbIO (YHKUHUA HW3BECTHBIE 3aBUCHMOCTH 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 BBIPAXKEHUSI.

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

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHUs U HEPABEHCTBA

Pemiats KkBajipaTHbIC ypaBHEHHUSI.

Pemarb 1poOHO-paliMoOHaNbHBIE 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 O003HAUEHMs), ONPENENATh 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

Pemwars yiMHEMHBIE W KBaJApAaTHBIC YPaBHEHMS, YPAaBHEHUS, 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 MOHSATUSIMHU: 3aBHUCUMOCTh, (yHKIHS, Trpaduk
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: TTOCIEA0BATEIBLHOCTD, 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.

HMeTb nipeacTaBieHUe O CXOIUMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMy O€CKOHEYHO YOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUU.

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



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (ungposbie)
Ne ni/
s nporpamMmmel Bcero Koutporbibie | - Ipaxireciie o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 YMCJIA 1 BBIYUCJIEHU . . 1 bubimoreka IIOK
PanyonanbHbIe 9ncia (IOBTOPEHHE) https://m.edso0.ru/7f415b90
GO VYHKIMHW. KoopauHarsl 1 1 bubmnuoreka [JOK

2 rpaduku. OyHKIHN 12 https://m.edsoo0.ru/7f415b90
AJITEBPAMYECKUE BBIPAYKEHM L. 1 bubanoreka IIOK

3 BeIpaxkenus ¢ nepeMeHHBIMH / https://m.edso00.ru/7f415b90

A YPABHEHUS U CUCTEMBI o 1 bubmoreka [IOK
YPABHEHWM. JIuneitneie ypaBHeHUs https://m.edso0.ru/7f415b90
YUCJIA U BBIYMCJIEHUS. Crenens ¢ 1 bubmorexa [IOK

> HATypalbHBIM [OKA3aTeIEM 6 https://m.edso0.ru/7f415b90
AJITEBPAMYECKUE BBIPAYKEHMSL. 1 bubanoreka IIOK

0 MHOTro4wIeHBI 15 https://m.edso00.ru/7f415b90

. AJITEBPAMYECKUE BBIPAYKEHU . 14 1 bubimoreka IIOK
DOpMyIIBI COKPAIIEHHOTO YMHOKEHHS https://m.edso0.ru/7f415b90

1 bu6mmorexa [IOK
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 8

https://m.edsoo.ru/7f415b90
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1 bubnmoreka [JOK
9 OVYHKIUU. Jluneiinas QyHKIAs 12 https://m.edso0.ru/7f415090
YPABHEHUS U CUCTEMBI 1 bubmuorexa [JOK
10 VPABHEHUM. CrcTeMbl JIMHEHHBIX 9 https://m.edsoo.ru/7f415b90
YpaBHEHUI
1 [TosTOpeHue, 0600IIEHN E, A 1 bubuorexa TIOK
CHCTEeMATH3aLus 3HAHMUI https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102 10



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

8 KUIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB  TeM Korrponsimre | Tpaxrmueckie (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 YPABHEHUA 1 HEPABEHCTBA. o5 5 bubnunoreka [HOK
HepasencrBa https://m.edsoo.ru/7f417af8
5 UNCJIA U BBIYUCJIEHU . KBaapaTtHbrit 20 1 bubnuorexa [JOK
KOpPEHb https://m.edsoo.ru/7f417af8
3 YPABHEHUA 1 HEPABEHCTBA. 19 1 bubnuorexa [JOK
KBagparusle ypaBHeHUS https://m.edsoo.ru/7f417af8
4 AJITEBPAMYECKUWE BBIPAXKEHU . 2y 5 bubnnoreka [JOK
JpoOHO-panmoHa bHbIE BEIPAKECHUS https://m.edsoo.ru/7f417af8
5 YPABHEHHMA 1 HEPABEHCTBA. ” 1 bubmuorexa [JOK
JpoGHO-paluoHanbHbIe YpaBHEHUS https://m.edsoo.ru/7f417af8
bubnunorexa [JOK
0 OYHKIMH 18 1 https://m.edsogru/7f417af8
7 AJITEBPAMYECKUE BBIPAKEHU . 16 bubnunorexa [JOK
Crenenu https://m.edsoo.ru/7f417af8
bubnunorexa [JOK
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 11 1 httos://m.e dsogru 17841748
9 [ToBTOpenue, 060061IeHNE, 15 1 bu6mmoreka [JOK
cUucTeMaTu3alus 3HaHUI https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 10 0
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9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJusbnbie | IIpakTuyeckue
n/n NPOrpaMMBbI Bcero o0pasoBaTe/bHbIe
padoThI padoThI pecypesI
but6mmoreka [IOK
1 ®YHKIWN 22 2 https://m.edso0.ru/7f419d08
) VPABHEHUS 1 HEPABEHCTBA. 4 . bubnmorexa IOK
KBajpaTHbie HEPABEHCTRA https://m.edsoo.ru/7f419d08
2 VPABHEHUS 1 HEPABEHCTBA. ’s ) bubnmorexa IOK
VpaBHEHHs, HEPABEHCTBA U UX CUCTEMBI https://m.eds00.ru/7419d08
A YICJIOBBIE TTIOCJIEOBATEJILHOCTHU )3 . bubnmorexa IOK
U TIPOTPECCUM https://m.edsoo.ru/7f419d08
. AJITEBPAMYECKUE BBIPAKEHUSI. b . bubnuorexa [IOK
Crenenp ¢ paluoHaIbHBIM TOKa3aTeleM https://m.eds00.ru/7419d08
6 [ToBTOpEHHE, 0600IIEHHE, CUCTEMATU3ALIUS - L bubmiorexa HOK
AN https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 119 8 0



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

KoaunuecTBo 4acos

[Mara usydyenus

KoHnTtpoabHbie

Bcero
padoThI

IIpakTHYeckue
padoTbl

IJIaH

(pakr

JJIeKTPOHHbIE
nu(ppoBbIe
oOpa3oBaTe/ibHbIE

pecypchl

CrapToBasi KOHTPOJIbHAS
pabora

IToBTOpenue. Yucnosas
npsmasi, MOAyJib YHCIIa

[ToBropenwue. [1poreHTHI,
3aIUCh MPOLICHTOB B BUJIC
npobu u 1podu B BHUIE
MIPOIICHTOB

IToBropenue. Tpu
OCHOBHBIE 33/1a41 Ha
npoueHTsl Penienne
TEKCTOBBIX 3aJa4
apuMeTHUIECKIM
crocoo6om

IToBrOpenue. Pemenne
3a/1a4 U3 peaabHON
MIPAaKTUKYU Ha YacTH,




JpoOH, IPOLICHTHI,
MIPUMEHEHNUE OTHOIICHUN
Y PONOPIUHI TIPU
pelIeHnH 3a1a4

IToBrOopenue. PeabHble
3aBHCHMOCTH; PELICHHUE
3a/1a4 Ha JBU)KCHHE,
paloTy, MOKYIKH, HAJIOTH

KonTponbnas padoraNel
1o teMme "ParimoHansHbIe
yucia"

Koopaunara Touku Ha
IpsAMOI

YucnoBble IPOMEKYTKH

10

Paccrosiane Mexny aByMs
TOYKaMH KOOPAUHATHOU
IpsAMON

11

[IpsiMoyronbHas cuctema
KoopauHaT. AGciucca u
OpAMHATa TOYKH Ha
KOOPJMHATHOM MJIOCKOCTH

12

ITpumeps! rpaukos,
3aJJaHHbIX (OopMyIaMu

13

Urenue rpa¢ukoB
peanbHbIX 3aBUCUMOCTEN

14

CDYHKI_[I/IOHaHBHBIC
3aBUCUMOCTH MCKIY
BCJIIMYNHaAMHU




15

[Tonatue QpyHKIUH.
DOyHKIUA KaK
MareMaTH4decKas MOJIeIb
peanpHOTOo mpolecca

16

OO6nacTh onpenecHus 1
00J1aCTh 3HAYCHUI

byHKIIHI

17

Cnoco0bI 3a1aHus
byHKIIUN

18

I'padux pyHKImN

19

KonTponbHas padoraNe2
no teme "KoopauHatsl u
rpaduxu. OyHKun"

20

Beipaxenue ¢
MepEMEHHBIMU. 3HAYEHUE
BBIPAYKEHHUS C
IIEpEMEHHBIMU

21

Beipaxenue ¢
IIEPEMEHHBIMU. 3HAYE€HNE
BBIPAKECHUS C
[IEPEMEHHBIMU

22

Beipaxenue ¢
IIEPEMEHHBIMU. 3HAaUE€HNE
BBIPAKECHUS C
[IEPEMEHHBIMU

23

[IpencraBnenue
3aBUCHUMOCTH MEKIY
BEJIMYMHAMU B BUJIE




bopmyIBI

Bruucinenus no

24
dbopmyam
YpaBHeHue ¢ 0HOU

25 nepemenHoi. Kopenn
ypaBHEHUs

26 CBolicTBa ypaBHEHUM C
OJIHOM MEepPEMEHHOM

97 CaoiicTBa ypaBHEHUH C
OJIHOM MEpPEMEHHOM

28 PaBHOCHIIBHOCTB
YpaBHEHUI
YpaBHEHUE KaK

29 MaTeMaThyecKas MoJIeb
peanbHON CUTYallUH

30 Uuciio KopHen JTMHENHOTO
ypaBHEHUS

31 Uuco KopHen JIMHENHOTO
ypaBHEHUS
Pemenue TekCTOBBIX

32 3a7a4 C MOMOIIIBIO
JIMHEUHBIX YpaBHEHUN

33 JIuneliHOE ypaBHEHHE,
coJieprKaliee 3HaK MOTyJist
KonTtponbHast paboraNe3

34 1o TeMaM "BrlpaxkeHus ¢

IIepeEMEHHbIMU ",
"JluHeiiHble ypaBHEHUS"




35

CreneHnsp ¢ HaTypaJIbHBIM
MOKa3aTeneM

36

CBoiicTBa CTENEHHU C
HaTypaabHbIM
rokasarejieM

37

CBoiicTBa CTENEHHU C
HaTypajabHbIM
rokasarejieM

38

CBolicTBa CTENEHNU C
HaTypaJIbHBIM
IIOKa3aTeneM

39

3amnuce yuciaa B
NECATUYHON ITO3UIIMOHHOMN
CHUCTEME CUUCIICHUSA

40

OnHouneHbl. OMHOWIEH
CTaHJIaPTHOTO BUJIA.
CreneHs oTHOYIEHA

41

Muorowiensl. MHOro4jieH
CTaHJIapTHOI'O BUJA.
CreneHb MHOTOWICHA

42

CI10)KeHre U BEIUUTAHUE
MHOTOYJICHOB

43

Cro)xeHue U BbIUMTaHue
MHOTOYJICHOB

44

YMHOXEHHUE U JeIICHUE
MHOT'O4YJICHOB

45

YMHOXEHHUE U JeIICHUE
MHOT'O4JICHOB




46

[TpeoOpaszoBanue 1e10r0
BBIP)XCHHSI B MHOTOUJICH

47

[Tonyronosas
KOHTpOJIbHast paboTa

48

[Ipeo6pa3zoBanue 11e510r0
BBIPXKCHUS] B MHOTOWICH

49

KOpHI/I MHOT'O4YJICHa

50

KopHu MHOrOUWIEHa

o1

ToxnecTso.
ToxaecTBeHHBIC
peoOpa3oBaHUs
anredpandecKux
BBIPA)KCHUI

52

ToxnecTso.
ToX1EeCTBEHHBIE
npeoOpa3oBaHUs
anredpandecKux
BBIPAKECHUI

53

ToxnecTso.
ToxecTBeHHBbIE
npeoOpa3oBaHUs
anreOpanyecKux
BBIPAKECHUIN

54

JlokazaTenbCTBO TOXKJIECTB

55

Kontponbnas paboraNe4
o temam "CTerneHs ¢
HaTypaJbHBIM
rmokasarenem",




"MuorouieHs!"

56

KBagpar cymMmsl 1
KBaJipaT pa3HOCTH JIBYX
BBIPAKCHUI

S7

KBanpat cymmbl
HECKOJIBKUX BBIPAXKCHUI

58

Ky06 cymmbr 1 ky0
Pa3HOCTH IBYX
BBIPAYKEHU I

59

Pa3HocTh KBagpaToB ABYX
BBIPAYKEHU I

60

IIpou3sBenenue pazHOCTH
U CYMMBI JIBYX
BBIPAYKEHU I

61

IIpousBenenue pazHOCTH
U CYMMBI JIBYX
BBIPA)KCHU I

62

CyMMa 1 pa3HOCTb KyOOB
JBYX BBIpAKCHUHN

63

CymMma 1 pa3HOCTh KyOOB
JIBYX BBIpaXXEHUH

64

Paznoxxenne MHOro4ieHa
Ha MHOXHTCIIN

65

[IpousBenenne pazHocTu
CYMMBI JIBYX BBIPaKE€HUH,
CyMMa ¥ pa3HOCTh KyOOB
JIBYX BBIpAKEHUH

66

Paznoxerne MHOroujieHa




Ha MHOXUTCIN

67

Beinecenue o0uiero
MHOKHUTEIIS 32 CKOOKH

68

MeTtoa rpynnupoBKu

69

KonrponbHast paboraNe5
1o Teme "DopmyJibl
COKpAILlEHHOTI'O
YMHOXEHHS"

70

JlenmMmMoCTb 1EebIX Yuce.
CaolicTBa 1€IMMOCTH

71

[IpocTeie 1 cocTaBHBIE
gucna. YéTHrle u
HEYETHBIC YHCIIa

72

[Ipu3Haku nenumocTy Ha
2,4,8,5,3,6,9,10, 11

73

[Ipu3naku nenumoctu
CYMMBI U IPOU3BEICHUS
LETBIX YUCEJ MPHU
pelieHuu 3a1a4y

74

HauOonpmmii oomumi
JIEJINTENL U HAaUMEHDBIIIEe
oO11ee KpaTHOE JIBYX
qyucen

75

Bzaumuo MMPOCTBIC YHCJIa

76

Anroput™m EBrinna.
Jenenue ¢ ocraTkom

77

CpaBHEHHS TIENIBIX YHCETT
10 MOAYJIIO HAaTypaJIbHOTO




qucia

JIuneiinas pynkus, eé

78 .
CBOHCTBa

79 JII/IHveIZHaﬂ byHnkus, eé
CBOMCTBa

80 I'paduk munelHOM
byHKIIHI

81 I'paduk nmuHeitHON
byHKIIUN

82 I'paduk muHeitHON
byHKIIUN

83 I'paduk pynkuun y = | x |

84 I'padux pyHknmm y = | X |

85 I'padux pyHknmm y = | X |

86 KycouHo-3a1aHHbIE
byHKIIUN

87 KycouHno-3aganHbie
byHKIIUN

88 KycouHno-3agannbie
byHKIII
KonTtponsHas pabora Ne6

89 o TeMaM " JlenmumocTs",
"Jluneitnast pyHkuus"

90 VYpaBHeHHE C IBYMS
NIEPEMEHHBIMU

01 I'paduk nuneitHOTO

YpaBHCHHSA C IBYMs




MEPpCMCHHBIMU

92

CucreMsl JUHERHBIX
YpPaBHEHUH C JBYMsI
MIePEeMEHHBIMU

93

I'paduaeckuii Mmeron
pELIEHUs CUCTEMBI
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

94

I'paduueckuii Mmeron
pEeLICHUsT CUCTEMBI
JIMHEWHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU

95

Pemenue cucrem
JIMHEWHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU
METOOM IOJICTAHOBKH U
METOIOM CJIOKCHUS

96

Pemenne cucrem
JIMHEWHBIX YPaBHEHUH C
JBYMsI IIEPEMEHHBIMHU
METOJ0M ITOJICTAHOBKH U
METOZOM CIIOKECHUS

97

Cucrema 1ByX JTUHEHHBIX
YpPaBHEHUH C JIBYMsI
MIEPEMEHHBIMU KaK
MOJIENb PeaTbHOM
CUTyaluu

98

KonTponbnas paboraNe7




1o Teme "Cucrtemsl
JIMHEHHBIX YpaBHEHUN"

99

IToBTOpEenue u
o0o0mmenue. Beipaxenus
¢ nepeMeHHbIMU. CTENIEHb
C HaTypaJIbHbIM
oka3aresem

100

IToBTOpEenue u
00o06mmenue. OqHOUICHBI
Y MHOTOYJICHBI.
ToxnecTBeHHbIE
npeoOpa3oBaHUs
anre0panvecKux
BBIPa)KCHUIN

101

HtoroBasi KOHTPOJIbHASI
pabota

102

[ToBTOpEeHue n
0000menue. Pemenue
CHCTEM JUHEHHBIX
YpaBHEHUH C ABYMsI
MepeMEHHBIMU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

10




8 KUIACC

KounyecTBO 4acoB Aata wsysenns JIEKTPOHHDIE
Ne Tema ypoka ungponyie
n/m B Kontpoabubie | IlpakTuueckue | mjian dakr oOpa3oBaTeib
cero padoThI padoTbI HblIe pecypchbl
1 YHucnoBble HEPABEHCTBA 1
5 BxonHast KOHTpOJIbHAA 1 1
paborta
3 CBoiicTBa YUCIOBBIX 1
HEPaBEHCTB
4 Jloka3aTenbcTBO 1
HEPaBEHCTB
Hepasenctso ¢
3) nepemeHHoil. CTporue u 1
HECTPOTHE HEPABEHCTBA
Hepagenctso ¢
6 nepemerHoi. Ctporue u 1
HECTPOTHE HEPABEHCTBA
CrnoxxeHue 1 yMHOXKEHHE
7 YHUCIIOBBIX HEPABEHCTB. 1
OnieHnBaHUE 3HAYEHUS
BBIPKECHHS
CrnoxeHue 1 yMHO)KEHUE
8 YHCIIOBBIX HEPAaBEHCTB. 1
OrnieHnBaHUE 3HAYEHUS
BBIPKECHHS
9 CrnoxeHue 1 yMHO)KEHHE 1




YHUCJIOBBIX HCPABCHCTB.
OH€HI/IBaHI/Ie 3Ha4YCHUA
BBIPpa)KCHUA

10

[TonsaTue o pemennn
HEPABEHCTBA C OJTHOU
nepeMeHHoi. MHOXeCcTBO
peLIeHUI HEPaBEHCTBA

11

[IonsaTHe o pemennn
HEPABEHCTBA C OJIHOU
nepeMeHHON. MHOXeCTBO
pelIeHUI HEPaBEHCTBA

12

[TonsATHe o pemenun
HEpPABEHCTBA C OJIHOU
nepeMeHHON. MHOXeCTBO
pelIeHU HEpaBEeHCTBA

13

PaBHOCUIIBHEIE
HEpPABEHCTBA.
HepasencrBo-cinencraue

14

Hucnossle IPOMEKYTKH

15

YucnoBble IPOMEKYTKH

16

JInHeitHOe HEPaBEHCTBO C
OJHOM IIEPEMEHHOU U
MHOECTBO €T0 PelIeHU

17

JInHeitHoe HEPaBEHCTBO C
OJHOU IEPEMEHHON U
MHOXECTBO €T0 PEIIECHUN

18

JInHeHOE HEPABEHCTBO C




OJHOM MIEPEMEHHOU U
MHO>KECTBO €r0 pelIeHnui

19

Penrenne muHeNHBIX
HEPABEHCTB C OJHOM
MEPEMEHHOM

20

Penrenue muHeNHBIX
HEPaBEHCTB C OJIHOU
MEPEMEHHOMN

21

Pemmennie muHEHHBIX
HEPABEHCTB C OJTHOM
MepEeMEHHOMN

22

CucreMsl JIMHEHHBIX
HEPABEHCTB C OJTHOM
MepEeMEeHHOMN

23

CucreMbl THHEHHBIX
HEPABEHCTB C OJHOM
IIEPEMEHHOMN

24

Pemenne TekCcTOBBIX 3a/1a4
C IIOMOIILIO JTHHEWHBIX
HEPABEHCTB C OJHOMN
IIEPEMEHHOMN

25

KonTtponbhnas padoraNel no
teme "HepaBencraa"

26

KBanparusie kopHU

27

Apudmernueckuit
KBaJpaTHBI KOPEHb U €T0
CBOMCTBA




28

Apudmernueckuit
KBaJPaTHBIA KOPEHb U €T0
CBOMCTBA

29

[ToHATHE HpPALIMOHAIIEHOTO
yucna. JleicTeus ¢
UppalOHAJIbHBIMU
YHUCIIAMU

30

[ToHATHE HpPALIMOHAIIEHOTO
yucna. JleicrBus ¢
VppalOHAJIbHBIMU
qHCIaMU

31

CBoiicTBa IEHCTBUHA C
UppaMOHATEHBIMA
YUCIAMU

32

CBoiicTBa IEHCTBUHA C
UppaIMOHATEHBIMA
qucIaMu

33

CBoiicTBa IEHCTBUHA C
UppaIMOHATEHBIMA
quciIiaMu

34

CBoiicTBa IEUCTBUH C
HMppauoOHATIEHBIMU
YUCJIaMUA

35

CpaBHeHnue
UPPALMOHATIBHBIX YUCEN

36

CpaBHeHMe
MPPALMOHATBHBIX YUCEN

37

MHOXeCTBO




JIEACTBUTENILHBIX YUCE]L.
IIpencraBienus o
PaCHIMPEHHIX YHUCIOBBIX
MHOYECTB

38

MHOXeCTBO
IEMCTBUTEIBHBIX YHCE].
IIpencraBienus o
PaCHIMPEHHIX YUCIOBBIX
MHOYECTB

39

Jonyctumble 3HaU€HUS
MIEPEMEHHBIX B
BBIPAKEHUSX, CONEPHKAIINX
apudmeTuyeckue
KBaJIpaTHbIE KOPHU

40

JlonycTrmble 3HaYCHUS
MEPEMEHHBIX B
BBIPAKEHUSX, COIEPHKAIINX
apupMeTuIecKue
KBaJpaTHBIE KOPHU

41

Tox1ecTBEeHHbIE
npeoOpazoBaHus
BBIPAXKEHUI, COJIEPHKAIIUX
apupMeTuIecKue
KBaJpaTHBIE KOPHU

42

Tox/1eCTBEeHHbIE
npeoOpazoBaHus
BBIPAXKEHUI, COJIEPHKAITUX
apupMeTHIECKHe
KBaJIpaTHBIE KOPHHU




43

ToxXaecTBEHHBIE
npeoOpa3oBaHus
BBIpQXECHHI, CO/IepKalInX
apupMeTHIECKHE
KBaJIpaTHbIE KOPHU

44

ToxxnecTBeHHEBIE
npeoOpa3oBaHus
BBIpQXECHHI, CO/IepKalInX
apudmeTnyeckue
KBaJIpaTHBIC KOPHU

45

KoHnTtponbhas paboraNe2 mo
teme "KBaapatHbiit
KOpEHB"

46

KBanpartHoe ypaBHeHHE

47

dopmyia KOpHEH
KBaJ[paTHOI'O YPaBHEHUS.
Kommuectso
JIEUCTBUTEIIBHBIX KOPHEN
KBaJpaTHOI'O YPaBHEHUS

48

dopmyia KOpHEH
KBaJ[paTHOI'O YPaBHEHUS.
KomnuectBo
JIEUCTBUTEIIBHBIX KOPHEN
KBaJPaTHOTO ypaBHEHUS

49

dopmyna KOpHEH
KBaJ[paTHOI'O YPAaBHEHUS.
Komnuectso
JIEWCTBUTEIIBHBIX KOPHEHN
KBaJPaTHOTO YpaBHEHUS




dopMyia KOpHEH
KBaJJpaTHOI'O YPaBHEHUS.

50 KonuuecTBo
JIEUCTBUTEIIBHBIX KOPHEH
KBaJJPaTHOI'O ypAaBHEHUS

51 Teopema Buera

52 Teopema Buera
VYpaBHEHUsI, CBOJIUMBIE K

53 JIMHEWHBIM YPaBHEHUSM
WJIU K KBaJPAaTHBIM
ypaBHEHUSAM
VYpaBHeHUsI, CBOJIUMBIE K

54 JIMHEWHBIM YPaBHEHUSAM
WJIU K KBaJPaTHBIM
ypaBHEHUSAM

KBaaparHoe ypaBHEHME C

95 napameTpoM

KBanparHoe ypaBHeHuE ¢

56 napameTpoM

57 KBaapatHoe ypaBHEHHE C
napameTpoM

58 Pemenne kBaapaTHbIX
YPaBHEHUH ¢ TapamMeTpamMmu

59 Pemenne kBaapaTHbIX
YPaBHEHUH ¢ TapamMeTpamu

60 Pemienne kBagpaTHbIX




YpPaBHEHUH, COAEPKAIINX
3HaK MOAYJIS

61

Pemenne kBagpaTHbIx
YpPaBHEHUH, COAEPKAIINX
3HaK MOZYJIS

62

YpaBHEHHE Kak
MaTeMaThuyecKas MOJIEIb
peanbHON CUTYyalluH

63

Pelenue TekcToBBIX 3a7a4
C IMIOMOLIBIO KBAAPAaTHBIX
YpaBHEHU I

64

KoHntponbhas paboraNe3 mo
teme "KBanparHbie
ypaBHEeHHUA"

65

PamuonannsHeIe BbIPaXXCHUA

66

PaHI/IOHaHBHI:IG BBIPpAXKCHUA

67

ToxaecTBeHHbIE
npeoOpa3oBaHUs
panuoOHaJIbHBIX BI)Ipa)KeHI/Iﬁ

68

ToxecTBeHHBIC
npeoOpazoBaHus
panuoOHaJIbHBIX BI)Ipa)KeHI/Iﬁ

69

Tox/ecTBEeHHBIC
npeoOpazoBaHus
palMOHAIBLHBIX BBIPAKCHUH

70

ToxxnecTBEeHHBIE
npeoOpazoBaHus
palMOHANbHBIX BBIPAKEHUN




71

ToxXaecTBEHHBIE
npeoOpa3oBaHus

paurnOHAJIbHBIX BBIpa}KCHI/Iﬁ

72

Anrebpanueckast 1poOb.
JonycTumMbie 3HaYEHUS
MEePEMEHHBIX B APOOHO-
paloHaIbHBIX
BBIPAXKEHUSIX

73

Anrebpanueckast 1poOb.
JlomycTiMble 3HAYCHHS
HIEPEMEHHBIX B JPOOHO-
palOHATBHBIX
BBIPKCHHUIX

74

Anrebpanueckasi 1po0b.
JlomycTumble 3HAUYCHUS
MEePEeMEHHBIX B APOOHO-
parroHaIbHBIX
BBIPKCHUSX

75

OCHOBHOE CBOICTBO
anredpandeckoi Ipoou

76

OCHOBHOE CBOICTBO
anredpandeckoi Ipoou

77

Ci10’keHHE U BEIYUTAHHE
anredpanveckux apooeit

78

Cro)xeHHe U BEIYUTAHUE
anreOpandecKkux apooeit

79

HOJ'IyT O0Bast KPHTPOJIbHAA

pabora




80

YMHOKEHUE U JIETIEHUE
anreOpanvecKkux apooeit

81

YMHOXEHUE U JCIICHHUE
anreOpandecKkux aApooeit

82

VYMHOXKEHHUE U JeTICHUE
anreOpandecKux aApooeit

83

BozBenenue anredpandeckoit
JIpoOY B CTEIICHD

84

BosBenenune anredpanveckoit
IpoOu B CTENECHB

85

BozBenenue
anredpanvecKkou 1podu B
CTETEHb

86

KonTponbhnas paboraNed no
teme "JlpobHo-
panroHaIbHbIE
BBIPAXKCHUS"

87

JpoOHo-paninoHaabHbIe
YpaBHEHUA

88

JpoOHo-paninoHaabHbIE
YpaBHEHUA

89

Pemenne npobHO-
palMOHAIILHBIX YPAaBHEHHIA,
CBOJSIIMNXCS K JIMHEUHEIM
YPaBHEHUAM

90

Pemenue npo6HO-




palMOHAIBHBIX YPABHEHH,
CBOJSIIMXCS K JINHEHHBIM
YpaBHEHUSAM

91

Pemenue npo6HO-
palMOHAIBHBIX YPABHECHHUI,
CBOJISIIMXCSI K JTMHEHHBIM
ypaBHEHUSIM

92

Pemenue npo6HO-
palMOHAIbHBIX YPABHEHUH,
CBOJISIITMXCSI K JTMHEHHBIM
ypaBHEHUSIM

93

Pemenue npobHO-
palMOHAIBHBIX YPAaBHEHUH,
CBOJISIITMXCSI K KBaJPATHBIM
ypaBHEHUSM

94

Pemenue npoOHo-
palMOHATIBHBIX YPAaBHEHUH,
CBOJSIIUXCS K KBaJPaTHBIM
YpaBHEHUSIM

95

Pemenue npoOHo-
palOHAIbHBIX YPAaBHEHUH,
CBOJSIIUXCS K KBaJPaTHBIM
YpaBHEHUSIM

96

Pemenue nqpo6HO-
palMOHAIBHBIX YPAaBHEHUI
METOJIOM 3aMEHBI
IIEPEMEHHOM

97

Pemenue nqpo6HO-




palMOHAIBHBIX YPAaBHEHUI
METOJIOM 3aMEHbI
MepEMEHHOMN

98

Pemenue npo6HO-
parroHaTbHBIX YPABHCHHIA
METOJIOM 3aMEHbI
MepEMEHHOMN

99

Pemenue npobHO-
palvoOHAIBHBIX YpaBHEHUN
METO/I0M 3aMEHBI
TIEpEMEHHOHN

100

Pemrenue TekcTOBBIX 3a0a4
C TIOMOIIBIO IPOOHO-
palMOHAIbHBIX YPAaBHEHUI

101

Pemrenue TekcTOBBIX 3a0a4
C TIOMOIIBIO IPOOHO-
palvoHAIBHBIX YpaBHEHUHN

102

Pemrenue TeKCTOBBIX 3a0a4
C TIOMOIIBIO IPOOHO-
palMoHAIBHBIX YpaBHEHUN

103

Perrenne TeKCTOBBIX 3a4a4
C TIOMOIIBI0 IPOOHO-
palMOHAIBHBIX YPABHEHUHN

104

Pemenne TekcToOBBIX 3a1a4
C IIOMOIIBIO IPOOHO-
palMOHATIBHBIX YpaBHEHUN

105

Pemenne TekcTOBBIX 3ada4
C IIOMOIIIBIO I[pO6H0-




palMOHAIBHBIX YPABHEHUI

106

I'padpuueckas
UHTEpIpeTanrs ypaBHEHUH C
JIBYMsI IEPEMEHHBIMH

107

I'padpuaeckas
UHTEpIpETAINS YPAaBHEHUH C
JBYMsI IEPEMECHHBIMH

108

I'padpuueckas
MHTEPIIpETALNs] YPABHEHUN C
JByMsI [IEpEMEHHBIMU

109

I'padpuueckas
UHTEpIpETAINS yPaBHCHUN
C IByMsI IEPEeMEHHBIMHU

110

Konrtponbnas paboraNe5 no
teme "JlpobHo-
paloHaIbHbIE YPAaBHEHUS "

111

OO6nacth onpeneneHus u
MHOYECTBO 3HaUEHHM
byHKIIUN

112

OO6nacth onpeneneHus u
MHOKECTBO 3HA4YCHUU

byHKIIUN

113

Croco0O5bI 3aanust
byHKIMA

114

Croco0bI 3a1anust
byHKIHI




115

I'padux pynkunm

116

I'padux pynkunm

117

UreHue CBOMCTB QyHKIIHH
no eé€ rpaduky. [Ipumepsl
rpaduKoB QPyHKITUH,
OTPaXKAIOIIUX PEeAIbHbIC
IIPOLIECCHI

118

UreHue CBOMCTB (pyHKIUU
o e rpaduky. [Ipumepsl
rpaduKoB QyHKIIHUH,
OTpaXkarolUX peaabHbIE
MPOLECCHI

119

@DyHKLUY, ONHUCHIBAIOIIUE
IpsIMyI0 U 00paTHYIO
IPONOPLUOHAIIbHBIE
3aBUCUMOCTH, UX TpapuKu

120

@DyHKLUH, ONMHUCHIBAIOIIUE
IpSIMYI0 U 0OpaTHYIO
PONOPLUOHANIbHBIE
3aBUCHUMOCTH, UX TpapuKu

121

@DYHKIMH, ONMCHIBAIOLIUE
psIMYI0 U 00OpaTHYIO
IPONOPLUOHAIIbHBIE
3aBHCUMOCTH, UX TpapuKu

122

@yHKIMA Y = X2 1 e
CBOMCTBA

123

@yHKIMA Y = X2 1 €€
CBOMCTBA




@yHKIMA Y = X3 u eé

124 .
CBOICTBaA
DyHKIMA Y =K/X U €8

125 yHias y
CBOIiCTBa
Dyukug Y =k/X 1 eé

126 YHEIRGL Y
CBOIiCTBa
DyakIysg Y =VxX U eé

127 iy
CBOMCTBa

128 KonTponsHas padora Ne6mo
teme "@yHkuun"
CremneHs C IeIbIM

129
IIOKa3aTejIeEM
CrerneHs ¢ 1eJIbIM

130
IIOKa3aTejIeEM

131 CBOMNCTBA CTEINEHH C LIETBIM
MOKa3aTejIeEM

132 CBolicTBa CTENEHH C LETIBIM
MOKa3aTejIeEM

133 CBolicTBa CTENEHH C LETIBIM
MOKa3aTejIeEM
[TpeoGpa3oBanue

134 BBIPAKEHUM, COAEPIKALUX
CTEIEHH C IEJIBIM
MMOKa3aTejieM
[IpeobpazoBanue

135 BBIPXCHH, COJIePIKAITNX

CTENEHU C TETBIM
ImoKa3aTejieM




136

[IpeobpaszoBanue
BBIPAKCHUH, COJCPIKAIINX
CTEICHH C LEIBIM
HOKazaTeeM

137

[IpeobpaszoBanue
BBIPAKCHUH, COJIEPIKAIINX
CTEICHH C LEIBIM
HoKazaTeeM

138

CranmapTHbIi BUJ Yncia

139

CranpapTHbII BUJ Yncia

140

JleticTBHs ¢ yncIamMu,
3aMvCaHHBIMH B
CTaHJAPTHOM BH/JIC

141

JleticTBHs ¢ yncIamMu,
3aMvCaHHBIMH B
CTaHJApPTHOM BHJIE

142

Pa3mepbl 00beKTOB

OKpY aroIlero Mupa,
JUIMTEIBHOCTD IIPOLIECCOB B
OKpY>XKarolleM MUpeE

143

Pa3mepb1 00beKTOB

OKpY KaroIlero Mupa,
JUIMTEIBHOCTD IIPOLIECCOB B
OKpYXarolleM MUpe

144

Pa3meprl 00bEKTOB
OKpY’KaIoIIero Mupa,
JUIMTEIBHOCTD IIPOLIECCOB B
OKpYXarolleM MUpe




145 [enenue ¢ ocratkoM

146 [enenue ¢ ocratkoM

147 [enenue ¢ ocratkoM
CpaBHEHUS LENBIX YACEI

148 10 MOAYJIO HAaTYPaJILHOI'O
s (k]
CpaBHEHUS LENbIX YUCEI

149 10 MOAYJIIO HATYyPaJIbLHOT'O
qyycia
CpaBHeHUS LENbIX YUCEN

150 10 MOAYJIIO HATYypPaJILHOTO
qycia

151 CBolicTBa CpaBHEHUH 11O
MOIYJIIO

157 CaolicTBa CpaBHEHHUH 1O
MOIYJIIO
OcTaTku CyMMBI U

153 IIpou3BEACHHUSA 110 JaHHOMY
MOJYJIIO
OcTaTku CyMMBI U

154 MIpPOMU3BEACHUS IO JAHHOMY
MOJYJIIO
KonTponbnas padorta Ne7mo

155 temaM "Crernenn",
"lenumocTs"

156 [ToBTOpenue u 0600IIEeHNE.




Pemenne nuHeHHBIX
HEPaBEHCTB C OJIHOU
MePEMEHHOMN U CUCTEM
JUHEHWHBIX HEPABEHCTB C
OJHOI epeMEHHOM

157

[ToBTOpeHue u 0600IIEHNE.
Pemenne nuHenHbIX
HEPABEHCTB C OJTHOM
MEPEMEHHOI U CUCTEM
JIMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN

158

[ToBTOpEeHME 1 00OOIIEHNE.
TokaecTBeHHEIE
npeoOpa3oBaHUs
BBIPAXKEHHUI, COJIEPHKALIIUX
apupMeTuIecKue
KBaJIpaTHBIC KOPHU

159

[ToBTOpEeHue u 060061IeHNE.
ToxxnmecTBeHHBIE
npeoOpa3oBaHUs
BBIPAXKEHUI, COJIEPHKAIUX
apupmMeTHuecKue
KBaJpaTHbIE KOPHU

160

[ToBTOpeHue u 0600IIEHNE.
Pemenne kBaapaTHbIX
ypaBHeHUl. Pemenue
TEKCTOBBIX 3aJa4 C
MIOMOUIbIO KBAaPATHBIX
YpaBHEHUNU




161

[ToBTOpenue u o6o0IIEHNE.
Penrenue 3amau us
peaIbHOM KU3HU

162

[ToBTOpenue u o6o0IIEHNE.
Pemrenue TekcTOBBIX 3a0a4
Pa3IMYHBIMH CIIOCOOaMHU

163

[ToBTOpenue u o6o0IIeHNE.
ToxaecTBEeHHBIE
npeoOpa3oBaHUs
BBIPKEHUH, COJIEpKAIIUX
apudMeTHIecKue
KBaJIpaTHbIC KOPHH

164

[ToBTOpenue u 06o0IICHNE.
Pemenne kBanpaTHbIX
ypaBHeHuU. Pelenue
TEKCTOBBIX 3aJa4 C
MIOMOUIBIO KBAaIPATHBIX
YpaBHEHUU

165

[ToBTOpenue n o6obIIEeHHE.
Pemenue 3anau u3
peaIbHOU KU3HU

166

[ToBTOpenue n o6obIIEeHHE.
ToxxnecTBEeHHBIE
npeoOpazoBaHus
palMOHABHBIX BBIPAKEHUH

167

[ToBTOpeHme u 0600IIEHNE.
Pemenue npo6HO-
palMOHAIILHBIX YPAaBHEHHIA,
CBOJSIINXCS K JIMHEHHBIM




WM K KBaJPaTHBIM
ypaBHEHUSM. Perenue
TEKCTOBBIX 3a/1a4 C
MTOMOIIBIO APOOHO-
paroHaIbHBIX YPAaBHCHHIMA

[ToBTOpeHue 1 0600IIEHNE.

168 Perienne TeKCTOBBIX 3a7a4 1
Pa3IMYHBIMH CIIOCO0aMU

169 Hrtorosast KOHTpoOJIbHASA 1 1
pabora
[ToBTOpenue u 06o0IICHNE.

170 Pemenue 3amau u3 1
pEATbHOM KU3HU

BIIEE KOJIMYECTBO YACOB
OBl 0OJI CTBO HACO 170 10

I10 ITPOT'PAMME




9 KUIIACC

n/n

Tema ypoka

KoaunuyecTBO 4acoB

JlaTa

U3y4eHust

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThbI

InJ1aH

dakr

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Oynkuusa. CBoiCTBa
byHKIUM: HYyIM QYHKINH,
IIPOMEKYTKH
3HAKOIIOCTOSIHCTBA
(GYHKINHU, TPOMEKYTKH
BO3pacTaHUsl U yObIBaHUS
byHKIMH, YETHBIE U
Heu€THBIE PYHKINH,
HauOoJblIee U HAaUMEHbIIIEee
3Ha4eHUs1 QYHKIUU

BxonHas KoHTposbHAA
paborta

[Toctpoenue rpadukos
(GyHKIUH C TOMOIIBIO
npeoOpazoBaHMit

IToctpoenue rpagukos
(GYHKIMH C TOMOIIBIO
npeoOpazoBaHMit

KBanpaTHblil TpEXUIIEH.
Kopnu kBagpaTHOTro
TpéXuseHa




Pasnoxxenune kBagpaTHoOro
TpEXUJIeHa Ha JTMHEHHBIE
MHOKHUTEIN

Pasnoxxenune kBagpaTHoOro
TPEXWICHA HA JIMHEHUHbBIC
MHOXUTEIN

KBagpatnunas pyHkuus u
€€ CBOICTBa

[TapaGona, KOOpAMHATHI
BEPILIMHBI TapaboIIbl, OCh
CUMMETPUU N1apaboJIb

10

[Toctpoenue rpaduka
KBaIpaTUYHON (PYHKIIHH

11

[Toctpoenue rpaduka
KBaIpaTUYHOHN (PYHKIIHH

12

[Tonoxxenue rpapuka
KBaJ[paTUIHON QYyHKINH B
3aBUCUMOCTH OT €€

KO3 PHUIIHEHTOB

13

[Tonoxxenue rpapuka
KBaJpaTUIHON QYHKINH B
3aBUCUMOCTH OT €€

KO3 PHUIIHEHTOB

14

Wcnons30BaHre CBOUCTB
KBaJIpaTUYHON QYHKIMH IS
perieHus 3ana4y

15

Wcnons30BaHre CBOUCTB
KBaJIpaTUYHON QYHKIMH IS




penieHus 3anay

16

Crenennble QyHKIMH C
HaTypaJbHBIMHU
MOKa3aTesIMH, UX rpaduKu
U CBOMCTBA

17

Crenennble QyHKIMH C
HaTypaJbHBIMHU
MOKa3aTesIMH, UX IpaduKu
U CBOMCTBA

18

Crenennble QyHKIMH C
HaTypaJIbHBIMH
MOKa3aTeIsIMH, UX IpaduKu
U CBOMCTBA

19

Ipadukn QyHKIMIA: y = VX ,
y =",y =|x|

20

I'paduku GyHKmmit: y =Vx ,
y =V, y=|x|

21

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

22

KonTponbnas padoraNel no
teme "®dyHkuun"

23

[TonsiTHE 0 pemenun
HEpPaBEHCTBA C OJTHOM
nepeMeHHoM. MHOKeCTBO
pelIeHn HEPaBEHCTBA

24

KBanpaTHble HEpaBEeHCTBa C
OJIHOM NIEPEMEHHOMN

25

KBa,Z[paTHBIe HCPABCHCTBA C




OJIHOM IIEPEMEHHOU

26

Pemenne HepaBeHCTB
rpadUuECKUM METOJIOM U
METOZI0M HHTEPBAJIOB

27

Penienue HepaBeHCTB
rpaUuECKUM METOJIOM U
METOJIOM HHTEPBAJIOB

28

HepaBeHCTBa, coacpIKalrue
3HAaK MOAYJIA

29

CucTtemMbl HEPaBEHCTB C
OJTHOM TIEPEMEHHOM

30

Perenue TEKCTOBBIX 33/1a4 C
IMOMOLIBIO HEPABEHCTB,
CHUCTEM HEPaBEHCTB

31

Perienue TEKCTOBBIX 33124 C
MMOMOIIBI0 HEPABEHCTB,
CHUCTEM HEPABEHCTB

32

HepasenctBo ¢ nByms
nepeMeHHbIMU. Perienue
HEPaBEHCTBA C IByMs
MIEpEMEHHBIMU

33

I'paduueckuit meron
pEIIeHus] CUCTEM
HEPaBEHCTB C JIBYMS
nepeMEHHBIMHU

34

Cucrembl HCEPABCHCTB C
ABYMS IEPEMCHHBIMHA

35

Konrponbnas padora Ne2mo




teMe "KBanpaTHbie
HepaBeHCTBA"

36

bukBanpaTHbie ypaBHEHUS

37

[Ipumepsbl npruMeHEHU
METOJI0OB PaBHOCHJIbHBIX
peoOpa3oBaHUiA, 3aMEHBI
MEPEeMEHHOH, rpauIecKoro
METOo/a MPU PEIICHUN
ypaBHeHUl 3-i1 u 4-i
CTEIICHEN

38

[Ipumeps! IpuMeHEeHUM
METOJI0B paBHOCHJIbHBIX
peoOpa3oOBaHUIA, 3aMEHBI
NepEMEHHOH, rpau4eckoro
METOJIa IIPU PELIEHUHN
ypaBHeHu 3-ii u 4-1
CTeneHen

39

IIpuMeps! IpUMEHEHU
METOJI0B PaBHOCHJIBHBIX
npeoOpa3oBaHUiA, 3aMEHBI
NepeMEHHOH, rpau4eckoro
METO/J1a IPY PeLIeHUN
ypaBHeHUl 3-i1 u 4-i
cTeneHen

40

Pemenne npo6HO-
palroHAIBHBIX YPAaBHCHUN U
HEPaBEHCTB

41

Pemenne npo6HO-
palroHAIBLHBIX YPAaBHECHUN U




HEPABEHCTB

42

Pemenne npo6HO-
palMOHAIBHBIX YPABHEHUN U
HEPABEHCTB

43

Pemenue cucrem ypaBHEeHHI
C IByMsI IEPEMEHHBIMU

44

Pemenue npocrenmumx
CUCTEM HEJIMHEHHBIX
ypaBHEHUH C IByMSs
NepeMEHHBIMHU

45

Pemenue npocreumx
CUCTEM HEJIMHEHHBIX
YpaBHEHUH C IBYMsI
MEPEMEHHBIMU

46

Pemenue npocreimmx
CHUCTEM HEJMHEWHBIX
YPaBHEHUH C JBYMsI
MePEMEHHBIMU

47

[ToxyromoBasi KOHTPOJBbHAS
pabota

48

I'padnueckuit meton
pELICHUS CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C
JBYMsI [IEPEMEHHBIMU

49

I'paduueckuit meton
peLIeHusT CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C
JBYMS [IEPEMEHHBIMU




50

Cucrema IByX HEJIMHEHHBIX
YpaBHEHHH C IByMS
MIEPEMEHHBIMH KaK MOJICIb
peanbHON CHTyaluu

51

Cucrema IByX HEJIMHEHHBIX
YpaBHEHH C IBYMs
MIEPEMEHHBIMH KaK MOJICIb
peanbHON CHTyaluu

52

Cucrema IByX HEJIMHEHHBIX
YPaBHEHHH C IByMSI
MIEPEMEHHBIMH KaK MOJICIIb
peabHON CUTyaluu

53

CucreMa HEJIMHEHHBIX
YPaBHEHHI C ITApaMeTPOM

54

Cucrema HeTMHEHHBIX
YpPaBHEHUH ¢ IapaMeTPOM

55

Cucrema HETMHENHBIX
YpPaBHEHUH ¢ IapamMeTpoOM

56

[Ipocrelinne HEpaBeHCTBA C
JBYMsI IEPEMEHHBIMH U UX
CHUCTEMBI

57

KonrtponbHas padora Ne3mo
TeMe "YpaBHEHMS,
HEPABEHCTBA U UX CUCTEMBI'

58

ITonsaTre uncIOBOM
MOCJIEIOBATEILHOCTH.
Koneunsie 1 6eCKOHEUHBIE
MOCJIEI0BATEILHOCTH




59

OrpanuueHHas
MOCJICIOBATEIBHOCTD.
MOHOTOHHO BO3pacTaromas
(yObIBarommas)
MOCJIeIOBATEIIBHOCTD

60

CnocoObl 3a1aHus
IMOCJIEJOBATEIILHOCTH:
OITMCATEIbHEIN, TAOJIUYHBIH,
C IOMOIIBIO POPMYITBI N-TO
YIEHA, PEKYPPEHTHBIN

61

Apudmerndeckas u
reoMeTpuyecKas
MIPOrpeccuu

62

Apudmerndeckas u
reoMeTpuyecKas
porpeccuu

63

CBoiicTBa WIEHOB
apudmeTnyeckoit u
reoOMEeTPUYECKON
IIporpeccuit

64

CBoiicTBa WIEHOB
apudmeTnyeckoit u
reoOMEeTPUYECKON
[porpeccuit

65

@opMyIsl N-TO YIeHa
apupMETHIECKON U
r€OMETPUYECKON
IIporpeccuit




66

@opMyisl N-TO YIeHa
apudmeTnyeckoit u
reOMETPUYECKOI
nporpeccui

67

@opMyIisl N-TO YIeHa
apudmeTnyeckoit u
reOMETPUYECKOI
nporpeccui

68

®opMyIIbl CyMMBI IEPBBIX N
4JIeHOB apu(hMETUIECKO U
reOMEeTPUUYECKOM
nporpeccui

69

@opMyIIbI CyMMBI IIEPBBIX N
YJIEHOB apu(MeTHUECKOM 1
reOMETPUUYECKON
IIporpeccuit

70

3aayu Ha IPOLEHTHI,
0aHKOBCKHE BKJIaJbl U
KpEIUTHI

71

3aayu Ha IPOLEHTHI,
0aHKOBCKHE BKJIAIbI
KpPEIUTHI

72

3aa4u Ha IPOLEHTHI,
0aHKOBCKHE BKJIAIbI 1
KPEIUTHI

73

3aauu Ha IPOLIEHTHI,
0aHKOBCKHE BKJIAbI
KpPEIUTHI




74

3aauu Ha IPOLEHTHI,
0aHKOBCKHE BKJIA/IBI U
KPEIUTHI

75

3asauu Ha IPOLEHTHI,
0aHKOBCKHE BKJIQJbI U
KPEAUTHI

76

IIpencrasnenue o
CXOJIMMOCTH
MOCJIEA0BATEIILHOCTH, O
CYMMHUPOBAHUH OECKOHEUHO
yObIBaromIei
reoOMEeTPUYECKOM
Mporpeccuu

77

IIpencrasnenue o
CXOAUMOCTH
MIOCJIEI0BATEIBLHOCTH, O
CYMMHUPOBaHUU OECKOHEUHO
yOBIBaroIIei
reOMETPUYECKON
IIPOrpeECCUn

78

Meton MaTeMaTHYeCKON
WHTyKIIUA

79

Meton MaTeMaTHYeCKON
WHyKUHUU

80

KonTponbnas padoraNe4 no
Teme "Hncnosele
MIOCJIE0BATEIBHOCTH U
nporpeccun”




81

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

82

Kopens n-i1 crenenu.
CaoiicTBa KOpHS N-i1
CTEIIEHU

83

Kopens n-i1 crenenu.
CaoiicTBa KOpHS N-i1
CTENEeHU

84

Crenens ¢ palliOHATBHBIM
IIOKa3arelieM U €€ CBOMCTBA

85

CreneHb ¢ pallMOHAIbLHBIM
okKasaTelieM U €€ CBOMCTBA

86

CreneHb ¢ pallMOHAIbHBIM
okKasaTelieM U €€ CBOMCTBA

87

ToxmecTBeHHEIC
npeoOpa3oBaHUs
BBIPaXXEHU, COAEPIKALUX
KOpEHb N-i1 cTeneHu

88

ToxmecTBeHHBIC
npeoOpa3oBaHUs
BBIPaXXEHUI, COAEPIKALUX
KOpeHb N-i1 cTeneHu

89

ToxmecTBeHHEIE
npeoOpazoBaHUs
BBIPAXKEHM, COIEPIKAIUX
KOpEHb N-i1 cTeneHn

90

ToxmecTBEeHHEIE




npeoOpa3oBaHus
BBIPKCHUH, COJICPIKAIINX
CTEMCHB C PAMOHAILHBIM
MoKa3aresieM

91

ToXmecTBEeHHBIC
npeoOpa3oBaHUs
BBIPAYKEHMI, COJIepIKAIUX
CTEIEHb C PallMOHAJIbHBIM
rokasaTejieM

92

KonTponbnas pabotaNe5 no
TeMe "CTeneHs ¢
paloHaTbHBIM
nokasareyeM"

93

[ToBTOpEeHME M 0OOOIICHNE.
Yucia 1 BEIYACIEHNS
(3amucek, cpaBHEHHE,
JIEHCTBUS C
JIECTBUTEILHBIMA YKCIIaMH,
YUCJIOBasI MpsiMast)

94

[ToBTOpenue u o6o0IIEHHE.
Yucna u BBIYMCICHUS
(3anuch, cpaBHEHHE,
JENCTBHS C
JeWCTBUTEILHBIMU YHCIIaMH,
YHUCJIOBAsI MpsiMast)

95

[ToBTOpenue u o0oOIIEHHE.
Yucna v BBIYUCTICHUS
(IpOILIEHTHI, OTHOLLIEHUS,
MIPOTIOPIINH)




96

[ToBTOpenue u o0oOIIEHHE.
Yucna u BBIYHCIICHUS
(pemenue 3amay u3
peanbHOM KU3HU)

97

[ToBTOpenue u o0oOIICHHE.
Yucna u BBIYHCIICHUS
(oKpyTIIeHHE, TPUOIIKEHUE,
OIICHKA)

98

[ToBTOpenue u o6oOIIEHHE.
TexkcroBbie 3a1aun
(pemieHne TEKCTOBBIX 3a1a4
apUpMETHUECKUM H
anreOpanvecKum
crocobamm)

99

[ToBTOpEeHME M 0OOOIICHNE.
TexcToBble 3a1aun
(perieHne TEKCTOBBIX 3a7a4
apu(pMeTHuyeCcCKuM U
anredpandecKum
crioco6amu)

100

[ToBTOpenue u o6o0IIEHHE.
TekcroBble 3a1aun
(pelieHre TEKCTOBBIX 33124
apumMeTHuyecKuM U
anredpandecKum
crioco6amu)

101

[ToBTOpeHue u 060061IEeHNE.
TexcToBBIE 3a1aUN
(pemeHre TEKCTOBBIX 3a7a4




apumeTHuuecKuM U
anredpanvecKuM
crocob6amu)

102

[ToBTOpenue u o0oOIIEHHE.
TekcToBble 3a1a4n
(peleHre TEKCTOBBIX 3a7a4
apu(METHIECKUM U
anredpanvecKuM
crocobamu)

103

[ToBTOpEeHME M 0OOOIICHNE.
AnreOpandeckue
BBIPKEHUS
(npeobpazoBaHue
anredpandecKux
BBIPAYKEHHI, COJIEPKAILNX
CTETICHB C TEJIBIM
MOKa3aTeJIeM)

104

[ToBTOpEeHue u 060061IeHNE.
Anrebpanyeckue
BBIpKECHUS
(npeoOpa3zoBaHue
anredpanvdecKux
BBIp)XEHUI, cofepKalux
CTEIEHb C LEJIbIM
MOKa3aTeseM)

105

[ToBTOpeHue u 060061IeHNE.
Anrebpanueckue
BBIPAKCHUS
(mpeobpazoBanue




anredpanvecKux
BBIPXEHUH, COJIEpKAITUX
aprupMETHIECKUNA
KBaJ[paTHBIA KOPEHb )

106

[ToBTOpenue u o0oOIICHHE.
AnreOpandeckue
BBIPAXKEHUS
(mpeobpazoBanue
anreOpanvecKux
BBIPAYKEHHI, COIEPKAILNUX
apudmernueckuit
KBaJIpaTHbIN KOPEHB)

107

[ToBTOpEeHME M 00OOIICHNE.
AnreOpaunyeckue
BBIPKCHUS
(mpeobpazoBaHue LETBIX U
JTPOOHO-palMOHATIBHBIX
BBIPAXKECHUI)

108

[ToBTOpEeHue u 06001IEeHNE.
Anrebpanyeckue
BBIPAKCHUS
(mpeobpazoBaHueE 1IENBIX U
JTPOOHO-PalMOHATBHBIX
BBIPAKECHUI)

109

[ToBTOpeHue u 060061IeHNE.
Anrebpanyeckue
BBIPAKCHUS
(mpeobpazoBaHMe LENBIX U
JIPOOHO-PaMOHATBHBIX




BBIPAKEHUI)

110

[ToBTOpenue u o0oOIIEHHE.
Anrebpanueckue
BBIpAXXKEHUS (pa3IoKeHUE
MHOI'O4JICHA HaA MHOXXUTCIIN,
B TOM YHCJIE C
UCTIOJIb30BaHUEM (HOPMYIT
COKPALIEHHOTO YMHO)KCHHSI)
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[ToBTOpEeHue u 06001IEeHNE.
AnreOpandeckue
BBIpaKCHUS (pa3ioKeHUe
MHOTOYJICHA Ha MHOYKHUTEIIH,
B TOM YHCJIE C
HCIOJIb30BaHUEM (hOPMYIT
COKPALIEHHOI'0 YMHOXECHHUSI)
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[ToBTOpenue u o6oOIIEHHE.
Anrebpanueckue
BBIpaXXEHUS (pa3oKeHue
MHOTOYJIEHa Ha MHOXKHUTEIIH,
B TOM YHCJIE C
WCIIOIb30BaHuEM (popmyit
COKpAILEHHOT'O YMHOKEHHS)
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[ToBTOpEeHue u 060061IEeHNE.
AnreOpandeckue
BBIPKECHUS
(MonenTupoBaHUE C
MOMOIIBIO (hOPMYITT
peabHBIX MPOLECCOB U
SIBJICHUI)
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[ToBTOpenue u o0oOIIEHHE.

OyHKIMH (IOCTPOCHUE,
CBOMCTBA U3YUYEHHBIX

(hyHKIHIT)
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[ToBTOpenue u o0oOIICHHE.

OyHKIMH (IOCTPOCHUE,
CBOMCTBA U3YUYEHHBIX

(hyHKIHIT)
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[ToBTOpEeHue u 06001IEeHNE.
Oyukiuu (rpaduyeckoe
pellieHre ypaBHEHUN U UX
CHUCTEM)

117

[ToBTOpEeHue u 06001IEHNE.
Oyukiuu (rpaduyeckoe
pellieHre ypaBHECHUN U UX
CHCTEM)
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Htoroas KOHTpoOJIbHAS
pabota
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[ToBTOpEeHue u 06001IEeHNE.
OyHKIMH (MOJIETUPOBAHHE
peanbHBIX MPOIIECCOB)

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME
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YYEBHO-METOJINYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

1. Aunre6pa.7 xnacc: yueOHUK Juisi oOmieoOpazoBar. opranuzanui / [CM.
Huxonsckmii, M.K. [Toramo, H.H. Pemernukos, A.B. IlleBkun] — 2-¢ u3m. -

M.: IIpocBemenue, 2020.

2.Anrebpa: Yueb. s 8 ki1. odeoOpazosar. yupexaennii / C.M.Hukonabckuid,

M.K.IToranos, H.H.Pemetnukos, A.B.IlleBkun — M.: IIpocsenienue, 2020

3.Anre6pa.9 kinacc: yueOHuK Jy1st 001eoopa3oBar. opranuzanuii / [CM.
Huxonbckuii, M K. Ilotanos, H.H. Pemetunukos, A.B. llleBkun] — 2-¢ u3a. - M.:

[Ipocsemenune, 2020. -

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

2. Aunrebpa. COopHUK pabounx mporpamm. 7-9 kiaccel: mocobue s yauTenen
obmeoOpa3zoBar. opranusanuii / [coctaButens T.A. BypmumcrpoBal. — 2-¢
u3a. - M.: IIpocsemienue, 2014.

3. Anrebpa. JlumakTudeckne Marepuaibl. 7 Kiacc: yded Tmocobme s
oOmeoOpazosar. opranuzauuii/ M.K. Iloranos, A B llleBkun. — 9-e¢ uzn. —
M.: IIpoceemienue, 2015.

4. Anrebpa. Temaruueckue TeCThl. 7 Kjacc: mocobue s oOireoOpa3oBar.
opranuzanuii/ [1.B Uynkos. — 4-e u3a. — M.: [Ipoceemenue, 2014.

5. Pabouas TeTpanp mo anredpe. 7 kinace: k yueonuky C. M. Hukonbckoro u ap.
«Anredpa. 7 knacen. ®I'OC (k HoBomy yuebnuky) /C.I'. Kypasnés, 10. B.
[lepenénkuna. — 3-e uzn. — M.: U3garensctBO «OK3amen», 2015.

6. Anrebpa. Mertoauueckue peKoMeHJalMu. 7  Kiacc: Iocoowe s
obmeoOpaszoBar. opranmzammii / M.K. Iloranos, A.B. IleBkun. — M.:

[Ipocsemenue, 2015.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. www. edu - "Poccuiickoe odbpazoBanue" denepanbHBIN MOPTAIL.

2. www.school.edu - "Poccuiickuii 001ieo0pa3oBaTeIbHbIN TOpTaT'".

3. www.school-collection.edu.ru/ Eaunas kosutekuust nudpoBbIx
00pa30BaTeNbHBIX PECYPCOB

4. www.mathvaz.ru - docbe MKOIBHOTO yUHUTENIs MaTeMaTUKU JlOKyMeHTaIus,
pabourie MaTepHabl JUISI YIUTEIIS MATEMAaTHKH

5. www.it-n.ru"CeTb TBOpUYECKUX yUUTEICH"

6. www.festival.1september.ru dectuBansb megarornyecKux UacH



OIEHOYHBIE U METOAUYECKHUE MATEPUAJIbI

3a mocneHue TOAbI B CHCTEME 00pa30BaHMs MPOU3OILIN CYIIECTBEHHBIE H3MEHEHHUS.
B pesynbrate conmanbHO-5KOHOMUYECKOTO pa3BUTHs OOIIECTBAa BO3HUKIIA HEOOXOAMMOCTH
oOHoBNeHHs o01Iero oopazoBanus. OCHOBHas uaes OOHOBICHHUS 00pa30BaHUS 3aKJIIOYACTCS
B TOM, 4YTO o0Opa3oBaHME 37eCh JOJDKHO CTarTh 0oJjee WHIUBHIYaTH3UPOBAHHBIM,
(GyHKIMOHATBEHBIM U 3()(PEKTUBHBIM. DTHUM U OOBICHSICTCS BBHIOOP BBIIIETIEPEUNCICHHBIX
METOJ0B O0yUYCHHUS.

Harasigabie MeToaAbI

Harnsimaeie MeTonpl OOydYeHHsSI MOXKHO TOAPA3ACIUTh Ha JBE TPYIIBI METOMIbI
WUTIOCTPALMHA U IEMOHCTPAIUA.

MeTtoa WUTIOCTPANMid IPEANONIAracT MOKa3 YYCHUKAM WJUTFOCTPATHUBHBIX ITOCOOMH:
IUTAKaTOB, KapT, 3apHUCOBOK HA JOCKe, KAapTHH, TIOPTPETOB YYEHBIX, MOJAEICH
TCOMETPHUYECKUX PUTYD, HATYPAITBHBIX ITPEIMETOB H JIP.

MeTox aeMOHCTpalMii OOBIYHO CBSI3aH C JCMOHCTpalmed MpuOOpOB, OIBITOB,
MOKa30M KHHO(DHUIBMOB, THApUIEMOB, CITAWJIOB U T.J.

CyIecTByeT HECKOJIBKO METOIMYECKUX YCIOBHHA NMPUMEHEHHs HATJISIHBIX CPEICTB
oOyuenusi:1) xopoiiee 0003peBaHNE HATISIAHOIO MOCOOMS; 2) MOCTaHOBKA y4eOHOW LiemH,
YETKOE BBIJICJICHUE TJIABHOTO TMPH JIEMOHCTPAIMKU 1MOCcoOUs; 3) yMenoe COYEeTaHHE CIOoBa U
MoKa3a CpelCTBa HATTSAHOCTH;, 4) MpPHUBICYCHHE YYAIIMXCS K HAXOXKICHHUIO >KEIaeMou
nHpOpMannu.

Nuayknus

[lepexom oT wyacTHOro K oOImEMYy, OT E€IUHUYHBIX (DaKTOB, YCTAHOBJIEHHBIX C
MOMOIIBI0 HAOMIO/IEHUSI U OMbITa, K OOOOUICHHUSIM SIBISIETCS 3aKOHOMEPHOCTBHIO MO3HAHUSI.
Heotrpemnemoii  nmoruueckoit  ¢gopmoil  Takoro mepexoda  SABISETCS  MHAYKIHUA,
MPEACTABIISIONAs COO0M METOA pacCy ACHUN OT YaCTHOTO K OOIIEMY, BBIBOJ 3aKJIFOUCHHS
13 YaCTHBIX MTOCBIIOK.

NHaykTHBHOE W3yYeHUE TEMBI IOJIE3HO B TEX CydasX, KOTJa Marepual HOCHUT
MPEUMYIICCTBEHHO (DAKTUYECKHUI XapaKTep WM CBs3aH ¢ POPMHUPOBAHUEM MTOHSITHH, CMBICIT
KOTOPBIX MOXET CTaTh SICHBIM JIMIIb B XOJ€ WHIYKTHUBHBIX paccyXIeHud. NHIyKTUBHBIM
METOJIOM pEIIAIOTCS MHOTHE MaTeMaTH4eCKHe 3aJaud, OCOOCHHO KOTJa YYUTENb CUHUTAET
HEOOXO/JMMBIM CaMOCTOSITEJIbHO TIOJIBECTH YyYallluXcs K YCBOEHHIO HEKOTOpoil Oosee
0000111eHHON (HOPMYJIBI.

JMenykuus

JlenyKTUBHBI METOM CIOCOOCTBYeT 0oJiee OBICTPOMY TMPOXOXKICHUIO YIEOHOTO
MaTepHualia, akTHBHEE pa3BHBACTCS aOCTPaKTHOE MBIIUIEHUE. [[puMeHeHne ero moye3Ho npu
M3YYEHUH TEOPETHUYECKOTO MaTepHuaia, IMPH pEIIeHUH 3a1av, TPeOYIOUIMX BBISIBICHHE
CIIEZICTBUI M3 HEKOTOPBIX 00jIee OOIINX MOJIOKEHHH.

PenponykTuBHbBIe MeTOAbl. PenpoIyKTUBHBIN XapaKkTep MBIIUICHUS Mperoaaraet

AKTUBHOC BOCIHPUATUC W 3allIOMHUHAHUC coo6maeM0171 I/IH(bOpMaI_[I/II/I. HpI/IMeHeHI/Ie 9TUX



METOZ0OB HEBO3MOXHO 0€3 HCIOJb30BaHUS CIOBECHBIX, HAIVIAIHBIX METOJIOB, KOTOpBIE
ABJISIIOTCS KaK Obl MaTepUaAJIbHOW OCHOBOW 3THUX METOJIOB.

OcobeHHo >(PPEeKTUBHO TPUMEHSIOTCS PENPOAYKTUBHBIE METOJBI B TeX CIydYasXx,
KOTJa coJep)KaHHe YydeOHOro MaTepualia HOCHT MPEUMYIIECTBEHHO WH(POPMATUBHBIN
XapakxTep, MPeICTaBIIsIeT COO00I onrcanne crnocoO0B MPAKTUIECKUX IEHCTBUH.

IIpo61eMHO-TIOUCKOBBIE METOJbI MPUMEHSIOTCS B TpobiemHoM oOyuenun. [lpu
3TOM YUYHUTEIb MCIOJIb3YEeT TAKUE IPUEMBIL: CO3AaeT NPOOIEMHYIO CUTYalHIO (CTaBUT BOIPOC,
Ipe/ularaeT 3afady), OpraHu3yeT KOJJIEKTMBHOE OOCYKIEHHE BO3MOXKHBIX IOAXOJOB K
paspelIeHn0 NpoOIEMHON CUTYyalluy, MOATBEP)KJAeT MPaBUWIBHOCTh BBIBOJOB, BBIJABUIaeT
rOTOBOE MTPOOJIEMHOE 3a/1aHUE.

[TpoGIIEMHO-TIOUCKOBBIE METOABl IMPUMEHSIOTCA IMPEUMYIIECTBEHHO C  LENbIO
pa3BUTHsA HABBIKOB TBOPUYECKON y4eOHO-IO3HABATEIbHOW JesTenbHOCTH. (OcoOeHHO
5p(GEKTUBHO TPUMEHSIOTCS 3TH METOJBI B TEX CIydYasX, KOTJa COJEepX)aHWe Y4eOHOTro
MaTepuasa HarpaBjiIeHO Ha (OPMUpPOBaHUE MOHATUH, 3aKOHOB, TEOPUI U T.A.

MeTtoabl CcaMOCTOATEJbHON PadOThI BBIIEISAIOTCS Ha OCHOBE OLEHKH MeEpbl
CaMOCTOSITEJIbHOCTH YUEHHKOB B BBINOJIHEHUHM Y4eOHOU nesTenbHocTH. CaMocCTOsATelbHAs
pa0oTa BBINOJIHAETCS Kak MO 3aJaHUI0 y4uTens, Tak U MO COOCTBEHHON WMHUIMATHBE
YUEHHKA.

CamocrosTenbHass  paboTa  yYEHHMKOB  OCYILIECTBIISIETCS  NPU  BBIIOJIHEHUU
pa3sHoOOpa3HBIX BUAOB y4eOHOH nestenbHOCTH. Hambonee pacmnpocTpaHEeHHBIM €€ BHIOM
sBJIIeTCS paboTa CO MIKOJBHBIM YYEOHHWKOM, CIPAaBOYHON W APYrou mreparypoil. OueHb
BaXHO CHCTEMaTHUYeCKH paboTaTh ¢ y4eOHMKOM Ha ypoke. [Ipu oObscHeHHMH y4eOHOro
MaTepuaia y4eOHMK He CledyeT 3aKpblBaTh, a Ha00OpOT, HY)XHO MPOCUTh YYEHHKOB
BHUMATEIbHO YNUTaTh BMECTE€ C YUYUTEIEM OINpEACIEHUs, 3alaBaTbh BOIPOCH IpU
3aTPyAHEHUSX, BBIACHATH MO COBETY YYMTENs TIJIaBHble MbICIU maparpada, paboraTh ¢
pUCYHKaMH, cxeMmamu, Tabmunamu. OTaenbHble ydeOHbIE TEKCThl MOXHO BOOOIIE
MPEIIOKUTh YUCHUKAM IIPOYUTATh B XOJI€ YPOKA CAMOCTOSITENBHO.

Meroasl YCTHOrO KOHTPOJISi. YCTHBIM  KOHTPOJIb  OCYIIECTBIIICTCS  IYTEM
WHIUBUAYAIBHOTO U (pOHTANBHOTO omnpoca. [Ipy nHAMBHIYyaIbHOM OIPOCE YUUTENb CTaBUT
Iepesi YYEHUKOM HECKOIBKO BOIIPOCOB, OTBEYas Ha KOTOpPbIE OH IOKa3bIBA€T YpPOBEHb
ycBoeHMsI yueOHoro marepuana. [Ipym (QpoHTanbHOM OIpOCEe YUMTENb MOJOMPAET CEPUI0
JIOTHYECKHU CBA3aHHBIX MEXy cOOOW BOIPOCOB M CTABUT UX MEpPE] BCEM KIJIACCOM, BbI3bIBAs
JUISL KPaTKOT'O OTBETA TEX WM MHBIX YUEHUKOB.

MeTtoabl NHMCHMEHHOI0 KOHTpOJs. B mpomecce o00ydeHHMM 3TH  METOAbBI
MPeNIoaraloT MPOBEJACHHS] MUCbMEHHBIX KOHTPOJBbHBIX PabOT, AUKTAHTOB, MUCHMEHHBIX
3aueToB U 1p. [luceMeHHbIe pabOTHl MOTYT OBITh KaK KpaTKOBPEMEHHBIMH, TPOBOJUMBIMU B
TedueHue 15-20 MUHYT, TaK U 3aHUMAIOIIMMHU BECH YPOK.

Taxoke ¢ 1e1bI0 MOBBIIEHUS] aKTUBHOCTH OOYYalOIIUXCS Ha YPOKE HCIOJIb3YIOTCS
pa3nuyHble mpueMbl. B nporiecce o0yueHus NPUEMBI UTPAIOT BAXHYIO POJIb, IOCKOJIbKY OHH

HO6Y)K,Z[8.IOT ydamuxcsas K aKTHUBHOMY YYaCTUKO B OCBOCHUHU yqe6Hor0 MaTcpHraJia:



[IOCTAaHOBKA BOIPOCOB IPU M3JI0KEHUU Yy4yeOHOM HH(OpMaluy, BKIOYEHHE B HETO
OTJEJbHBIX PAKTUYECKUX YIPAKHEHUH, CUTyallMOHHBIX 3a/1a4, OOpalleHne K HarsAHbIM U
TEXHUYECKUM CpPEACTBaM, MOOYXKJIeHHEe K BeneHuto 3amuced. K Takum mpuémaM OTHOCAT:
JUIAKTUYECKUE WIPbI, JIOTHUECKUE 3a/auyd, YNPaKHEHWs Ha CpaBHEHHE U 0000IIeHue,
CaMOCTOSITeNIbHBIE PAaOOTHI U T.1I.

Meron u npuéM MoOryr MmeHsATbecs mecrtamu. HO He3aBHCHMMO OT 3TOro, y4uTelb
00s13aH BKJIIOUUTH B CTPYKTYpPY CBOETO YpPOKa TOT MM MHOU mpuém, Merol. B pesynbrare y
oOyuaromuxcsa Oyzaer (OpMHpPOBATBCS HHTEpeC K Y4yeOHOMY MpOLECCy, IOBBIIIATHCS
aKTUBHOCTb, YTO UMEET HEMAJIOBA)KHOE 3HAUCHHUE JIJIsl YUUTEIIs B €ero padore.

MaremaTu4eckue JAMKTAHTBI - XOPOILIO H3BECTHas (OpMa KOHTPOJIS 3HAHMM.
VYyurenp caM WM C IOMOIIBIO 3BYKO3AIMCH 33/1aéT BOIPOCHI; yUalllUecs 3alUChIBAIOT MOJ
HOMEpaMU KpaTKue OTBEThI Ha HUX.

Ha ypokax MaremMaTHKW yuyuTeNls 4YacTO MCHOJIB3YIOT padoTy C TPpeHAaKepaMH.
[loBpllieHNe KauecTBa 3HAHWK OOYYArOIIMXCS HEMBICIUMO 0€3 XOpOoIIo OTpabOTaHHBIX
HAaBBIKOB.

MopaeaupoBanue - OJUMH U3 Haubojee yJauHbIX MPUEMOB Ul  pPa3BUTHUSA
MBICIIUTENIBHON JEATEIIBHOCTH IKOJIbHUKOB. IIpy npaBUIbHOM IOCTPOEHUHU OHO TOCTATOYHO
KOHKPETHO, JIETKO BOCIIPUHUMAETCS 3PUTEIBHO, IIOJHOCTHIO OTPAKAET BHYTPEHHUE CBSI3U U
KOJIMYECTBEHHBIE OTHOLICHHUS.

TecToBbIE 321aHUA UMEIOT 1IEJIBIO 3(P(PEKTUBHBIA KOHTPOIb 32 3HAHUSAMU, YMEHUSIMU
Y HaBbIKaMU ydamuxcs. OHH MO3BOJISIIOT YYUTEIIO CBOCBPEMEHHO OOHAPYXHTH MPOOEIHI B
YCBOGHMM TOM MM HMHOM TeMbl, YyTOOBbl B JajibHEMIIeM NpoayMmarh BUIBl PabOT Juis
BOCTIOJIHEHUS 3TUX POOEIOB B 3HAHUSX YUAILUXCS.

Jlnis peanu3any O3HABATENIbHOW M TBOPUECKOW aKTMBHOCTH IIKOJIBHUKA B y4eOHOM
IIPOLIECCE  MCIOJB3YIOTCS COBPEMEHHBIE 00pa3oBaTeIbHbIC TEXHOJOTHH, JAMOIIUE
BO3MO>KHOCTb TTOBBIIIATH KAYECTBO 00pa3oBaHus, 0osee YpPEeKTUBHO UCTIOIB30BaTh YueOHOE
BpEMSl U CHUXaTh JOJI0 PENpPOAYKTUBHOM JEATENIBHOCTH YYAIMXCS 34 CUET CHUKEHHS
BPEMEHH, OTBEICHHOTO Ha BBIIIOJHEHUE IOMAIIIHETO 33 JaHusl.

TexHos0rusl NMPOEeKTHBIX MeTOA0B 00y4ueHusi. Pabora mo JaHHON METOAMKE JaeT
BO3MOKHOCTh Pa3BMBATh HMHJMBUAyaJIbHbIE TBOPUYECKHE CIIOCOOHOCTHM YyYalluxcs, Oosee
OCO3HAHHO MOAXOJUTh K MPO(HECCHOHATIBLHOMY U COLMAILHOMY CaMOOINPEAETICHHUIO.

TexHoorust HCCJIeJ0BaTeIbCKHX MeETOJ0B B OOy4YeHHM JacT BO3MOYKHOCTb
yUalluMCsl CaMOCTOSITENIBHO TMOMOJIHATh CBOM 3HAHMS, INIyOOKO BHHUKATh B H3y4aeMYIO
npobieMy U MpedrnojaraTh IyTH €€ pelIeHHs, YTO BaXHO Mpu (OPMHUPOBAHUU
MHPOBO33PEHUSA. DTO Ba)XXHO /JIsl OIpeNeeHHs] WHIUBUAYaTbHOW TPAEGKTOPUU Pa3BUTHS
Ka)KJIOTO LIKOJIbHUKA.

TexHosoruss o0y4eHusi B COTpyAHMYecTBe (KOMaHAHAs, IpynmnoBas padora).
CoTpyAHMUYECTBO TPAKTYETCS KaK M€l COBMECTHOW Pa3BUBAIOLIEH NEATEIbHOCTH B3POCIBIX

n ILCTCI‘;I, CYTL HWHAUBUAYAJBHOTO MMOAX0Ja B TOM, YTOOBI UATU HE OT yqe6Hor0 npeameTa, a



OT peOeHKa K MpeaMeTy, MATH OT TeX BO3MOXHOCTEH, KOTOPBIMM pacrosaraer peOeHOK,
IIPUMEHSTH IICUXO0JIOTO-IIEJArOTNYECKUE TUArHOCTUKY JIMYHOCTH.

HNHpopManMoOHHO-KOMMYHUKAIMOHHbIE TexHoJoruM. Ha cerogusmHuii 1eHb
MH(POPMAIIMOHHO — KOMMYHHMKAIIMOHHbBIE TEXHOJOTHH 3aHMMAIOT BCcE Oosbliee U Oolibliee
MECTO B 00pa3oBaTebHOM Ipoliecce. [ TaBHBIM MPEUMYIECTBOM 3TUX TEXHOJIOTHN SBISETCS
HarJsIIHOCTh, TaK Kak Ooibluas 1ot MH(OpMAIMK yCBaWBACTCS C MOMOIIBIO 3PUTEIBHON
NaMsATH, U BO3ACUCTBUE HAa He€ OYEHb BAXKHO B 00ydeHuH. MH)OpMaIOHHBIE TEXHOJIOIHU
IIOMOTAIOT CZeNaTh Mpouecc o0y4yeHHsl TBOPUECKUM M OPUEHTHUPOBAHHBIM Ha YyYalllerocs.
WKT wucnone3ylo Ha ypokax, NpUMEHsAs oOpa3oBaTelbHblE M OOydarolMe IpOorpaMMbl,
CO3J1al0 K YpOKaM Ipe3eHTaLUH, UCIOIb3YI0 MYJIbTHUMEIUIHOE 000py10BaHUE JUIS MTOKa3a
BHJIEO T10 PA3JIMYHBIM TEMaM pPa3/eiIoB Kypca HAa4aJIbHOW LIKOJIBIL.

KonTposb 3a pe3dyabraTaMu 00y4eHHsl OCYILECTBIISIETCS 4Yepe3 HCIOJIb30BaHUE
CIENYIOIINX BHJOB: BXOJHOW, TEKYIIMH, IPOMEXKYTOYHbIA, HWTOroBbIM. Ilpm »sTOM
UCTIONIB3YIOTCSL  pa3iudHble (OPMBI KOHTPOJIS: KOHTpOJIbHAas paboTa, CaMOCTOSTENbHAs
paboTa, TecT, IPOEKTHI.

@DopMbI KOHTPOJIS: TEKYIIUI U IPOMEKYTOUHBIH MPOBOAUTCS B OPME KOHTPOIBHBIX
paboT, paccuMTaHHbBIX Ha 45 MHUHYT, MTOTOBBIH paccuuTaH Ha 2 dYaca, TECTOB U

CaMOCTOSITENbHBIX pa0doT Ha 15 — 20 MuHyT ¢ AUQGEpPEeHINPOBAHHBIM OLIEHUBAHUEM.

OTMeTKH Iloka3aTenu oTBeTa
«5» OTBeT MOJHBIN U TPAaBUIILHBIN HA OCHOBAHUM M3YYE€HHBIX TEOPUI; MaTepHall U3JI0KEH B
ONPEACTICHHOMN JOTUYECKON MOCIEA0BATEIbHOCTH, TUTEPATYPHBIM SI3bIKOM; OTBET
CaMOCTOSITEIbHBIMN.
«4» OTBeT MOJIHBIN U TPABUIILHBIN HA OCHOBAHUM W3YUYEHHBIX TEOPHil; MaTEpHall U3JI0KEH B

OIIPEIETICHHOM JIOTHYECKON I1OCIEA0BATEIBHOCTH, IIPU OTOM JOIYIICHBI IBE-TPU
HECYIIIECTBEHHbIE OLIMOKH, UCTIPABJIEHHbIE 10 TPEOOBAHUIO YUUTEIIS.

«3» OTBeT MOJTHBIN, HO TPU STOM JIOMYIIEHA CYIIECTBEHHAs OITMOKA MJIM OTBET HETIOTHBIN,
HECBSI3HBIN.
2» OTtBeT 00HapyXHBaeT HEMOHNMAHUE YUEHUKOM OCHOBHOTO COJIEPIKAHUS YI€OHOTO

MaTtcpurajia Hjil 10NyUICHbI CYIICCTBCHHBIC OHII/I6KI/I, KOTOPBIC y‘{aIHHfICSI HE MOXCT
HCIIPABUTH ITPU HABOJAIIUX BOIIPOCAX YUUTCIIA.

«1» OTCcyTCTBHE OTBETA.

Tekymuii KOHTPOJIb MPOBOJAUTCS C LEJIbI0 MPOBEPKH YCBOCHHUS HW3Yy4aeMOro H
MPOBEPSAEMOTr0 MPOrPAMMHOIO MaTepHUaja; COACPKAHUE ONPENCIAITCS YUUTEIEM C YYETOM
CTETIeHH CJIO)KHOCTH M3Y4aeMOro MaTepHualia, a TaKkKe 0COOCHHOCTE 00yJaroImuxcs Kiacca.
HroroBas kOHTpoabHas paboTa MPOBOAUTCS MOCITE U3YUYCHHS BCEX TEM MPOTPAMMEBI B KOHIIE

y4eOHOro roja.




Kpurepun oueHuBanusi

OIIeHKa YCTHOI'0 OTBE€TA:

OuneHka NnMcbMeHHbIX KOHTPOJILHBIX PadoT:

OTmeTKHn ITokazaTenu pabot

«5»

PaboTa BbINONIHEHA PaBUIIBHO U TIOJHO Ha OCHOBAHUHU M3YUYEHHBIX TEOPETUUECKUX
II0JIO’KEHUH, B OIIPEIETICHHOMN JIOTMUECKOH MOCIEe10BATEIbHOCTH, TUTEPATYPHBIM
A3BIKOM, CAMOCTOSITEIILHO.

«“»

Pabora BeIMOTHEHA MPABUIIBHO, B HEH JIOMYIICHBI JIBE HECYIIECTBEHHBIC OIIHOKH
(uM yIyIIEHBI 1IBa HEXapaKTepHbIX (pakTa).

«3»

Pabora BbInOIHEHA HE MEHEE YeM HAIOJOBHUHY, JONYIIEHBI O/IHA CYILECTBEHHAs
oLIMOKa U JIBe-TPU HECYIIECTBEHHbIE OLIMOKH.

2»

PaboTa BeIoIHEHA MEHbBIIIE YeM HAIlOJIOBUHY HUJIW COACPIKUT HCCKOJIBKO
CYHICCTBCHHBIX OIINOOK.

«1»

Pabora He BrIOIHEHA.

KOHTpOJIb 3a pe3yJbTarTaMu oﬁyqe}mﬂ OCYHICCTBIACTCA 4YCPE3 MCIIOJIB30BAHHC

CJICAYIOIMUX BUIOOB!: BXOﬂHOﬁ, TeKYIHHﬁ, HpOMe)KYTOHHBIﬁ. HpI/I 9TOM HCHOJIB3YKOTCA
Pa3JIUYIHBIC (bOpMH KOHTPOJIsAA: KOHTPOJIbHAA pa60Ta, CaMOCTOATCIIbHAA pa60Ta, TCCT,
IIPOCKTHLI, HCCICOAOBATCIBCKUC pa6OTBI. (DOpMBI KOHTPOJIA: TGKYHII/Iﬁ u HpOMC)KYTOqHLIﬁ

KOHTPOJIb MPOBOASATCS B JOPME KOHTPOJIBHBIX PadOT, pACCUUTAHHBIX Ha 45 MUHYT.

7 KJIACC

I'padpux KOHTPOIBHBIX padoT

Kuacc KoHTpOJIBHBIE MEPOTIPHUATHSE Cpoxu
CraproBasi KOHTpOJIbHas1 paboTa lueTBepTh
KontposnbHas padora Nel lueTBepTh
Kontponbras padora No 2 149eTBepThH
KonTponbnas pabota Ne 3 24eTBEpPTh
[TonyromoBast KOHTpoOIBHAs paboTa 24eTBEpPThH
KonTponbnas padota Ne4 24eTBepPTh

! KonTponpHas pabora Ne 5 3ueTBepTh
Kontponbnas padota Ne6 34eTBepTh
Konrtponsnas padora Ne7 44deTBepThH
IIpomexyrounas atrectauus. Beepoccuiickas 4ueTBepThH
poBepoyHas paboTa




3amanus ¢ KpaTKUM OTBeTOM 0O03Havaercs kak KO, 3amanus ¢ pa3BEepHYTBIM OTBETOM B
o0o3Havaercs kak PO. YpoBHU CIIOKHOCTH 3aJlaHUM: 3a7aHusl 0a30BOTO YPOBHS CIIOKHOCTH
(b), 3ananus — nossiieHHOTO YpoBHS(IT).

CrapToBas KOHTpOJbHas paboTa

Bpem=a
Ne Koo KoHmponupyemeili snemeHm codepmaHus Tun YpoeeHb 3,,,,,01,),,“,”",,,
3a0aHUA | cnoOXHOCMU MUH
K3C
1.1.5 |[Ipusnaku genumoctu Ha 2, 3, 5, 9, 10 2-3
KO b
1.2.6 [IpencraBieHue AeCATUYHON IPOOH B BHIC 2-3
OOBIKHOBEHHOM JIpOOU U OOBIKHOBEHHOU B BUJIC KO b
ECSITHYHON
3 1.2.5 |Apudmernyeckue AHCTBHS C AECITUIHBIMU KO b 2-3
pobsiMu
4 3.1.1 (VpaBHeHuss ¢ OAHOM NEPEMEHHOW, KOpPEHb KO b 2-3
YpaBHEHHS
5 1.3.4 |Apudmernyeckue NeHCTBUS ¢ PAlIMOHATLHBIMA KO b 2-3
qucJiaMu
6 1.3.4 |Apudmernueckue NEHCTBHS C paOHATBLHBIMU KO b 2-3
HHCIIAMH
7 1.3.4 |Apudmernyeckue NeHCTBHS C PAlIMOHATLHBIMA KO b 2-3
qucJiaMu
8 1.5.6 [Ipomnopius. [IponopumonansHas u 00paTHO KO b 2-3
MPONOPIIMOHAIFHASL 3aBHCUMOCTH
9 1.3.3 |CpaBHeHHE palliOHAIBHBIX YHACENT KO b 2-3
10 1.3.4 |Apudmernueckue NEHCTBHS C paOHATBLHBIMH KO b 2-3
YHCIIAMH
11 2.1.1 |bykBeHHBIE BbIpaKeHHs. YHCIIOBOE 3HAUYEHHE PO I1 6-7
OYKBEHHOTO BBIPKEHUS
12 6.2.1 JlexapToBBI KOOPAMHATHI Ha MJIOCKOCTH; PO II 6-7
KOODPJIMHATHI TOYKH
BapuaHnTt 3 (1eMOHCTPaUMOHHBIN BAPUAHT)
Yacts A
Al.  Paznoxenwne uncna 700 Ha MPOCThIE MHOXKXUTEIN UMEET BUJ:
a)4e25e7; 0) 202050507, B) 7100 r) 2350
A2. IlpencraBbTe 4UCIO 35 B BU/JIE IECATUYHON APOOU.
a) 3,5; 0) 3,58; B) 0,358 r) 3,625.
A3.  UYemy paBHa cyMMa yucen %u% ? (OTBET JaiiTe B BU/I€ HECOKPATUMOI IpoOH)
k=t 6) B 2 s
25 30 6 150
A4.  Pemmre ypaBuenue: 4,8y + 5,2 = 2,4y — 9,2
a) 1,6; 0) 6; B) -6; r)-1,6.
AS5.  Beruucnure: 21 — (- 14).
a)7; 0) -7, B) 35; r) -35.
A6.  Haitmure nmpoussenenue: 0,6 u -0,9.

a) 0,54;

0) -0,54, B) 5.4; r)-54.




A7.  Oxpyraure no gecatbix 0,4173:

a) 0,4; 0) 0,3; B) 0,5; r) 0,42.
A8.  HaitguTe HeU3BECTHBIN WieH nponopuuu S : X =6 : 4,8.
a) 4; 0) 6,25; B) 5,76; r) 0.4.
A9. Pacnonioxute uncina B nopsiike Bozpactanusi: 0; 2,2895; - 5;; 2,294,
4 4
a) —5?; 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. Haiinure pa3HOCTh YHCeT 36 u 15.
a) ZE; 0) 12; B) lE; r) ZE.
24 24 24 24
Yacts B
B1. Haiinure 3HaueHue Beipakenusi:  2a —8b + 5ab —7b + 4b — 5ab npu a = 4,5,
b=1,2.

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

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

0) moctpoiite Touky P u HaliIuTe €e KOOPAMHATHI;

B) noctpoite O — Touky nepeceuenus orpe3koB KN u MP u nHaiiaure ee  KoopAUHATEHIL.

Kontpoabnas padora Ne 1

Bpemas
Ne | Kod | KoHmponupyemsil anemesm |Tun 3a0aHuUA Yposetb ébinonenus,
K3C cooepxaHus CroxHocmu Mun
1 | 3.1.2 [luneiinoeypaBHeHHE KO b 7-8
2 | 3.3.2 [PemeHue TEKCTOBBIX 3aj1au PO b 7-8
QIredpanyeckiuM crnocoOom
3 | 3.1.2 |luneiiHoeypaBHEHHE PO b 7-8
4 | 3.3.2 PenieHue TEKCTOBBIX 33/1a4 PO b 7-8
aJire0pandeckuM cnocoOoM
5 | 3.1.2 [luneiinoeypaBHeHue PO I1 7-8

BapuaHnTt 3 (1eMOHCTPAaNMOHHBIN BADHAHT)
1. Pemmure ypaBuenue: 17 —12(x+1)=9 — 3x.

2. B mepBOM BaroHe 3JIeKTpOIoe31a exaio B 6 pa3 O0JbIIe MaccaKupoB, YeM BO BTOPOM.
Korzga u3 mepBoro Barosa BbIIUIM 8 TaCCaXUPOB, a BO BTOPOW BOLUIM 12 maccaxupos, TO B
BaroHax MaccaxupoB CTasIo MOPoBHY. CKOIBKO MaccaXupoB ObUIO B KaXkKI0M BaroHe
cHayana?

3. Pemure ypaBuenue: 1) (16y —24)(1,2 + 0,4y) = 0; 2) 11x —(3x +8)=8x + 5.



4. B nepgoii nuctepue 6610 700 71 BOABI, @ BO BTopoit — 340 1. V3 mepBoii MCTepHBI

€XKEMHUHYTHO BBUIMBAJIOCH 25 J1 BOJIbI, @ U3 BTOpoi — 30 J1. Uepes CKOIbKO MUHYT BO

BTOpPOM LIUCTEPHE OCTAHETCS BOJIBI B 5 pa3 MEHbIIIE, YEM B MEPBOiA?

5. Ilpu xakom 3HaueHuu a ypaBHeHue (a + 6)x = 28: 1) nuMmeeT KOpeHb, paBHbIN 7; 2) HE

HMMEET KOpHEn?

KonTpoabsHnas padora Ne2

Bpema
Ne | Koo | Konmposnupyemeil anemeHm codepiaHus Tun YposeHe |gpinonnenus,
K3C 3a0aHuA |cnoxHocmu MU
1 | 1.3.5 [[Ipumepsl pemienns ypaBHEHUH BBICIIMX KO b 4-5
creneHel. Pemenne ypaBHeHHI METOIOM
3aMEHBbI IEpEMEHHON. Pemenue ypaBHeHUI
METOJIOM Pa3JIoKEHHsI HA MHOXKHTEIIN
2 | 2.2.1 |CpoiicTBa cTerneHu ¢ meibiM mokazareaem | KO b 3-4
3 | 2.2.1 |CpoiicTBa CTENEHU C LIEJIbIM [T0Ka3aTeIEM PO b 34
4 | 3.1.2 |luneiinoe ypaBHeHHE PO b 4-5
5 | 2.2.1 |CpoiicTBa CTEINEHU C LIEJIbIM [T0Ka3aTeIeM PO b 34
6 | 2.1.1 |byksennsle BoipaxkeHus. YucioBoe PO IT 6-7
BHauYeHHE OYKBEHHOTO BBIPAYKCHUS
7 | 2.1.1 |Byksennble Bopaxkenus. YuciaoBoe PO I 7-8
BHa4YCHHE OYKBEHHOTO BBIPAXKCHUS
8 | 2.1.1 ByksenHnsle BoIpaxkeHus. YucnoBoe PO IT 7-8

3HaueHue OYKBEHHOI'O BBIPAXKEHHUS

o

(1eMOHCTPAMOHHBII BAPUAHT)

BapuaHT 3

Haiigure snauenue Beipaskenus 3° — 2,5 - 25

HpB,ELCTElBhTE B BHJE CTEIIEHH BbIPDAMKEHHE!

1
1) y° -y 2) y° : Y5, 3) ()" 4) 4

)P

96

Y2

IIpeoGpasyiiTe BEIpaskeHHe B OJHOWIEH CTAHJAPTHOIO BH/A:
1) =bm'n’ - 2mn; 2) (—4a®h).
HPE,ELCTQ.BBTE B BH/€ MHOTIOWIEHA CTAHJapPTHOTO BH/J4 BhIpaXKeHHE!
=5y +7) - (3y*+ 2y — 1).
Berauciaure:

216° - 3

363 6Y (5)
. 9 — | . =
(i) {)-

1 ) —————EiETT—————

Yupocrure Beipaxenune 125x%y4 '(—

3
x? yj )

o =

Bmecto 3Bé3nouku sanummmTe TakoH MHOrowieH, 4ToObl 00pa3oBaioch
TOKJAECTBO:

(62 — dxy — y?) — (%) = 4% + iy,
Jokaxkure, yTo 3HaYeHUe BoIpaskeHus (131 + 29) — (4n — 7) xparHo 9 npn
JI0O0M HATYPaIBHOM 3HAYCHUH /1.




KonTpoabsnas padora Ne3

Ne | Koo | Konmposnupyemeil anemeHm codepiaHus Tun YposeHo eb”ff,l;;]zzu 1,
KC 300aHuUA |coxHOCMU MUl
1 | 2.3.1 Muorounen. CinoxxeHue, BBIUUTAHHUE, PO b 5-6
YMHOYKCHHE MHOTOYJICHOB
2 | 2.3.3 |Pa3n0KeHMEMHOr04JIeHAHAMHOKHUTEIH PO b 6-7
3 | 3.1.2 [luneiinoeypaBHEeHUE PO b 7-8
4 | 2.3.2 (®opMyiibl COKPAIEHHOIO YMHOMKEHHS: PO b 7-8
KBaJ[paT CyMMBbI M KBaJIpaT pa3HOCTH;
(bopMyJia pa3HOCTH KBAJIPATOB
5 | 2.3.2 ®opMyJibl COKPAIIEHHOTO YMHOKEHHUS: PO I 7-8
KBajpaT CyMMBbI U KBaJIpaT pa3HOCTH;
(bopmysia pa3HOCTH KBAJIpaTOB
6 | 2.3.3 |Pa3nokeHUEMHOrOWICHAHAMHOXKHUTEIN PO IT 7-8

BapuanT 3 (1eMOHCTpPAaIlMOHHBIN BAPUAHT)

1. HpeI[CTaBI)Te B BUJI€ MHOI'O4JICHA BBIPAXXCHUC!

1) 3a(2a® — 5a% + 2);

2. Pasnoxute Ha MEOKHUTENH: 1) 9m2 — 12mn; 2) 15x°% — 5x*%; 3) ax —ay + 7x — 7y.

2)(a+5)2a—-7); 3)Ox+y)dx—

3. Pemmre ypaBHenue 6x° — 24x = 0.

4. Pemnte ypaBHeHue: 1)

6x

-1 X+1
14

2 =

5.JlokaxkuTe, uTO 3HAYEHHE BhIpakenus 64’ — 328 kparno 3.

6.Pa3okuTe Ha MHOKUTENN TpéXuneH X2 — 14x + 24.

3y);

KonTposbnas padora Ne4

4) (x — 4)(x%+2x - 3).

1;2) (3x + 1)(5x — 1) = (5x + 2)(3x — 4) — 7x.

Ne | Koo | KoHmponupyemeil anemeHm co0epiaHus Tun YposeHb gwf;[;;wzu 1,
K3C 300aHuUA |Cr1oXHOCMU MUH

1 | 2.3.2 [®opmyibl COKPAIIEHHOTO YMHOKEHHS: PO b 7-8
KBaJpar CyMMBbI M KBaJpaT Pa3HOCTH;
(dhopmysia pa3HOCTH KBaJIpaTOB

2 | 2.3.3 |Pa3ioKEeHHEMHOTOWICHAHAMHOXKHUTEH PO b 7-8

3 | 2.3.2 (@opmynsl cokpamieHHOTO yMHOXeHus: PO b 8-9
KBagpaT CyMMbI W KBaJpaT pa3HOCTH;
(dhopmysia pa3HOCTH KBaJIpaTOB

4 | 3.1.2 [luneiiHoe ypaBHEHHE PO IT 9-10




5 | 2.1.1 [Byksennsle Bepaxkenus. YuciaoBoe PO IT 9-10
3HaYeHHE OYKBEHHOT'O BHIPAKCHHS
BapuanTt 3 (1eMOHCTpPauMOHHBIN BAPUAHT)
1.IlpencraBpre B BHJIE MHOTOYICHA BBIPAXKCHUE:
1) (x—2)% 2)(Bm+9n)% 3)(c+8)(c—8);4)(2a+ 5b)(5b —2a).
2.Pa3noxxuTe HAa MHOXKUTEIHN:
1) 100 — a%; 2) X% + 10x + 25; 3) 36y — 49; 4) 16a® — 24ab + 9b>.
3.Vupocture Bepakenue (m — 1)(m + 1) — (m — 3)2,
4.Pemute ypaBHeHue: (2x + 5)(x —6) +2(3x +2)(3x —2)=52x + 1)2 + 11.
5.IlpencTaBbTe B BU/E NpOU3BeAeHUs BrIpakenue: (2b— 1)% — (b +2)%
KonTpoabsnasi padora NeS
Bpema
Ne | Koo | KoHmponupyemell sanemeHm co0epmaHus Tun YposeHb | gpnonnenus,
3a0aHuA |cr1oxcHoCMuU
K3C MUH
1 | 2.3.3 |Pa3nokeHneMHOrouwIeHaHAMHOXKHUTEH PO b 3-4
2 | 2.3.2 |®opMyJibl COKPAIIEHHOTO YMHOKEHHUS: PO b 3-4
KBaJ[paT CYMMBI M KBaJ[paT pa3HOCTH;
(dopMysa pa3HOCTH KBaJIpaToB
3 | 2.3.3 |Pa3n0KeHUEMHOrOWICHAHAMHOKHTEH. PO b 6-7
4 | 3.1.2 |luneiinoeypaBHeHue PO IT 7-8
5| 1.1.4 |[Tlenumocts HaTypaibHbix uucen. [Ipocteie, PO IT 7-8
M COCTaBHbIE  YHWCNA,  Pa3I0KEHUE
HATypaJbHOIO  4YMCJIa  Ha  IPOCTHIE
MHOXHTEIH
6 | 2.3.3 |Pa3nokeHHe MHOrOYJIEHA Ha MHOKUTEIH PO I1 8-9

BapuaHnTt 3 (1eMOHCTPAaNMOHHBIN BADHAHT)

1.Pa3noxxnte Ha MHOKUTEIU:

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

b*.

2.Vupocture Beipaxerne y(y — 5)(y +5) — (y + 2)(y? — 2y + 4).

3.Pa3noxuTe Ha MHOXKUTEIIH:




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

49n?,

4.Pemmure ypasuenne:1) 2x3 —32x = 0;2) 81x3 + 18x> + x = 0;3) X3 + 6x> —x — 6 = 0.

5.JlokaxkuTe, 4TO 3HAaYCHHUE BBIPAKCHUS 2° + 10° menures Hameo Ha 18.

6.13BectHO, uTo a — b = 10, ab = 7. HaiiyuTe 3HaueHue BrIpakenus (a + b)2.

KonTpoabHas padora Ne 6

Bpema
Ne Kod |KoHmponupyemeiii anemeHm co0epraHus Tun YpoeaeHsb ebInoNeHUA,
K3C 3a0aHuAa CnoxcHocmu MUH
1 | 5.1.5 |luneitnas ¢pynkius, e€ rpaduk, KO b 6-7
rCOMETPHUYECKUN CMBICT KO3 PHUIIHEHTOB
2 | 5.1.5 [luneiinas dyukius, eé rpaduk, PO b 6-7
FCOMETPHUYECKUN CMBICT KO3 PHUIIHEHTOB
3 | 5.1.5 [luneiinas yukius, eé rpaduk, PO b 3-4
FCOMETPHUYECKUN CMBICT KO3 PHUIIHEHTOB
4 5.1.3 [[Ipumepsl rpaduuecKux 3aBUCUMOCTEN, PO I1 8-9
OTPaXKAIOIIUX PEeATbHBIE TPOLIECCHI
5 | 5.1.5 [luneiinas pyukius, eé rpaduk, PO I1 8-9
FCOMETPHUYECKUN CMBICT KO3 PHUIIHEHTOB
(Z1eMOHCTPALMOHHBII BAPHAHT)
BapuaHT 3
1. Oyukuua 3agana gopmynoii i = 4x — 7. Onpenenure:
1) anauenue QpyHKIMN, €CTU 3HAUYECHUE APTYMEHTA paBHO —3;
2) 3HAUYEHHE APrYMEHTA, MIPHU KOTOPOM 3HAa4YeHHE (PYHKIIUH paBHO Y;
3) mpoxogut mu rpadmk pyaknun gepes touky C (2; 1).
2. [TocTpoifite rpacdpuk gpynkuum ¥ = —3x + 2. [lonbaysach rpapukom, Haii-
JTUTE:
I.) 3HAYUCHMCE CP}"HKU;HI[._. CCITH 3HAYUCHIIC ELpl"YDzICHT'a paBHO 2.
2) 3HAUCHMCE al)l"}-’l\-lﬁ‘HTa, l'IpH KDTOPOI\'I 3HAUCHMC Cl)}-’HKLII/II/I paBHO 5.
3. He Brimonusa HOCTPOC‘HI[H, HRI‘/JI,ZI;I/ITC KOOP,'-II[HRTLI TOUCK HCPCCCQCHHH
rpacpuka gpyaknum y = —0,7x + 14 ¢ ocaimMu KoopAMHAT.
4. [Ipu kakoM 3HAYEHUN k rpapuk pyHKINMN Y = kx -8 MpOXOJUT YEPE3 TOU-
ky B (=% -18)? 2, ecin x £ -6,
5. [TocTpoiite rpadguk pyHknuu i =

1
—qx, ecan x > —6.




KonTpoabsnas padora Ne7

Koo

KaC

KoHmponupyemvili anemeHm codepicaHus

Tun
3a0aHuAa

YpoeeHsb
cnoxcHocmu

Bpema
6bINOJIH
enus,
MUH

3.18

CucreMa IByX JIMHEHHBIX YPaBHEHUM C ABYMsI
[IEPEMEHHBIMH; PELICHUE IOICTAHOBKOW U
AreOpandecKuM CII0KEHHUEM

PO

b

34

3.18

CucreMa JIByX JUHEUHBIX YPaBHEHUH C JBYMS
MEepEMEHHBIMU; PEIICHUE MTOJACTAaHOBKON U
QnreOpandeckuM CII0KEHHUEM

PO

3-4

3.18

CucreMa IByX JIMHEHHBIX YPaBHEHUM C ABYMsI
[IEPEMEHHBIMH; PELICHUE IOICTAHOBKOW 1
IreOpandecKuM CII0KCHUEM

PO

3.18

CucreMa IByX JIMHEHHBIX YPaBHEHUM C ABYMsI
[IEPEMEHHBIMH; PELICHHUE NIOICTAHOBKOW 1
IreOpandecKuM CII0KCHUEM

PO

3.18

CucremMa IByX JIMHEHHBIX YPAaBHEHUM C JBYMsI
[EpEMEHHBIMH; PEIICHNUE 0ICTAHOBKOU U
JIreOpanyecKiM CI0KEHUEM

PO

7-8

3.18

CucremMa IByX JIMHEHHBIX YPaBHEHUH C ABYMsI
[IEPEMEHHBIMH; PELICHUE NIOICTAHOBKOW U

AIreOpandecKuM CII0KCHUEM

PO

8-9

PemuTe MeTOIOM MOACTAHOBKH CUCTEMY YpaBHEHHH 1
PemuTe METOMOM CAOKEHUS CHCTEMY YPaBHEHMH {

Pemure rpadpudeckn cucteMy ypaBHEHHIH {

3a 8 TeTpageil U 5 pydek samIaTHIA 171 p- CKOIBbKO CTOUT TETpPaIh

(1eMOHCTPALIMOHHBII BAPUAHT)

BapwuaHTt 3

X+y =4,
x -2y =-2.

J2;17+y =3,
3x+2y =2.
4x +by =2,
3x - by =19.

M CKOJILKO CTOUT pydKa, €CJU 3 TETpaau Joposke pydku Ha 21 p.?

Pemunre cucrtemy ypasHeHuMiL:

7x -3y = -b, oy JIX+ Ty =9,
Sx +4y = —18; 7 |6x + 14y = 20.

X +2y =6,

UMeeT DeckKo-

]._IpI[ KaKOM 3HAUYCHHMHM  CHCTEMA YPEI.BHE,‘HHﬁ
‘ 3x—ay =18

HEYHO MHOTO pEeHIeHMIT?




8 KVIACC

I'padpuk KOHTpPOJIBLHBIX padoT

Kiacc KoHTpoJIbHBIE MEPOTIPUSITHSE Cpoxu
Bxoanas konTpospHas pabora 14eTBepTh
KonTponbnas pabora Nel lueTBepTh
Kontposbnas padota No 2 14eTBepTh
KonTponbnas paborta Ne 3 24eTBepPTh
[TonyrogoBas kKoHTpoIbHAs paboTa 24eTBepTh
KonTponbnas padota Ne4 24eTBepTh

8 KonTponbnas pabora Ne 5 3ueTBepTh
KonTponbnas padota Neb 3ueTBepTh
KonTponbnas padota Ne7 44eTBepThH
[TpomexyTtounas atrectanus. Beepoccuiickas 44eTBepTh

poBepouHas padboTa

KonTtpoannas padora Ne 1 Apudmernyecknii KBaApaTHbIH KOPEeHb




BapuanT 1

1. Buiuucaunre:
a) V121 - 10/6,4 - J0,1;  6) 2J5 — V45 + /80.

2. ITocrpoitre rpabuk QYHKIMH Y = Jx. Haitgure:
a) HauMeHbIIlee U HanboJbIllee 3HAYEHUS 3TOH PyHKIUHN Ha
orpeske [4; T];
6) KOOpAMHATHI TOYKH IepecedeHud rpaduka aToil GyHKIUU
c mpamoit x — 2y = 0.
a-3Na
-9

3. Coxkparure ApodHL )

4. CpaBHMTe 3HaUYeHHUsA BhIpaXkeHmit A u B, ecan

A=4012° + 0,05°, B=0,(13).

5. [TokaxkuTe paBeHCTBO %——7\/—2——% = 71 - 12J35.
+

Kounrpoabnas padora Ne 2

(1eMOHCTPallMOHHBII BAPDHAHT)
BapuaHT 3

Pemnre ypaBueHue:

1) Jx+1 x-11 _ : _ _
Tx+4 x+4 x—7 x-Tx

3anumure B CTAHAAPTHOM BI/IE THCIIO:

1) 419000;  2)0,0051.

ITpeacTaBbTe B BIJlE CTENEHN C OCHOBAHUEM C BhIpAXKEHHE!
1) 8. ch 2) ¢ ¢ 3) (1. 18,

Yupocrure seipaskenue 0,6019¢% . 1 457°c11,

Haiiure sHaveHne BhIpaKEHMSI:

1) 572 4 (%T i Uiy

l’;r'—l.'hz

x 49

= 0.

2)

3
. 3 ) L T Tan s
ITpeobpasyiite BhlpaxeHUe (Ta“’*b" - (=5ah'?)? rak, uyrob6LI OHO HE
2

COJIEPIKAIIO CTeNeHel ¢ OTPUIIATENbHBIMH TOKA3aTeSIMU.
Brraucanre: 6955 . 95-1

. TG Ca. . b25™ . 257

1) (8.27)%. (1287, 2) ——

' ' ' 12577

6
Pemmure rpaduteckn ypaBHeHHe — = 7 — X.
) .

KonTtpoasnas padora Ne 3
(1eMOHCTpalIOHHBI BAPHAHT)



BapuaHTt 3

Pasnoxkure Ha MHOKHTENN KBA/[PATHBII TPEXWICH:
1) &% — 2x — 24; 2) 342 + 14x - 5.
Pemmure ypasuenue: 9
4 ‘o ol x-+7x 3
1) at+ 22 -8=0; ) ———— = .
x+8 x+8
2% + 9a - b
a’ -25
) 3 4 1
Pemure ypaBHenue —; +—5 = .
‘ r~+4r+4 x -4 x-2
Tennoxox npomén 72 kM NPOTUB TedeHUsI peku 1 56 KM [0 TeYeHHIo, 3a-
TPAaTHB HA OyTh NPOTHB TeueHHs Ha 1 1 Gosblle, 1eM Ha OyTh 110 TeIeHHUIO.
Haiinure coGcTBEHHYIO CKOPOCTE TEIVIOXOJ/Ia, €C/IH CKOPOCTh TE€UCHHA pe-
KH COCTAB/ISIeT 2 KM/ 1.

Coxkparure gpobb

x2+4x -5

[Tocrpoitre rpadux dpynknmm y = -1

KonTpoabhas padora Ned

(1eMOHCTPALMOHHBI BAPUAHT)

BapwuaHT 3
1. [1pn kakuxX 3HAYEHHUSIX IEPEMEHHON HMeeT CMBIC BEIPaKeHHe L,??
2, Coxparure 1pobs: vy
15x7y° 18ab — 6b a? -1 x? — 16x + 64
1 S 2) —/———; 3 ; 4) ———
) b5xtyS ) 6ab ) 8a+3" ) 64 — x2
3. BrinonHuTe BEIMHTAHHE:
_5 _ 2 .
) a-5 l-a . 3) X X .
ha? at x2—49 x+7
9 18 21h*
- ; 4) 7b - .
E}rz a® + %’ ) 7b 3bh+4
4, Yupocrure BEIpaKeHHe:
) a-18 a-6 50 . 9) 6c® +8c  8c?
2a-12 2a+12 42 -%6 c? -1 c2+c+1°
m+ 3n .
5. HssecTHO, uTO " 2. Haifgure 3HaeHHe BBIPKEHHS:
1) m. 9 m=5n
) n ) m

2x? +5x  x?-9
X x-3"

6. [Tocrpoiite rpacduk pyakmm y =

KonTtpoannas padora Ne 5

(1eMOHCTPALIMOHHBI BAPUAHT)

BapuaHt 3
Brimoanure gelicreus:

4 5 & 10

1 143?:07 -Hr? S}SmtSn' ;a -
n" 35me” a’ m- —n
3617 Sx —15 , x?-95

2 —: (9 0y); 4) — =
) 12 ( Y); ) x+4 3x+12

YopocTture BrIpaKeHHE!
Tc c—8 84 a-2 a+2) 2a
1}C+2_SC+6'CQ—SC, 2)( ]

a+2 a-2) 4-a*’
) 4 2 _ @
Jokaxkure TOXRIECTBO 2-y+l - !{ 2 : g; *6 _y S.
y+by+9 y+3y) y -9y y+3

1

- " 1
HasecTHo, uto 1612 + —= 89. Haiinure 3HaueHMe BRIpaKeHUs 4x — —.
X X



KonTpoabnas padora Ne6

(1eMOHCTPALIMOHHBIN BAPUAHT)

BapuanT Ne 1.
Nel. IToctpoiite rpaduk ypaBHeHUS 3X —y = 2.
Ne2. Onpenenute, Kakas U3 NPSIMBIX IPOXOAUT Yepe3 Havaao KoopAuHaT. M mocroiite 3Ty npsaMyro :
y=2x-4, y=0,5x, y=2.

Ne3. Pemure cucremy ypaBHEHH
x+ty=4
3x-2y=17 .

Ned. BerumcnuTe KOOPAMHATHI TOYEK MEPECEUEHHS MPAMOM y = X + 2 u oKkpyKkHOCTH X* + y?=10.
NoS. Pemute cuctemy ypaBHermii  2/3x +4/5y =0
2x+y=-4.

KonTtpoannas padora Ne 7
(1eMOHCTPAaIMOHHBI BAPUAHT)

BapuanTt 1

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

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

3. Haitnure 06acTh OIpefe/IeHNs BhIpaXKeHUa 2 — Sx.

4. [Joxaxure, uTo GYHKIUA Y = 4——5—235 yOnIBaer.

5. IIpu KakuX 3HAUEHUAX NapaMeTpa p ypaBHeHHe
x2+ 2px—Tp=0
He MeeT KOpHeii?

KonTtpoannas padora Ne 8
(1eMOHCTPALIMOHHBIN BAPUAHT)



Bapuanr 1

1. ITocrpoiite rpaduK QYHKIHHN Y = — 1

onpezeseHUsa (PYHKIUU.

. YKaxuTte obsactsb

2. ITocrpoiite rpapuk Pyuxknuu y = x2 — 2x — 3. C moMoIIbio

rpadpuKa HauguTe:

a) IPOMEXXYTKH BO3pacTaHus K yOmIBaHUA DYyHKIUM;

6) HauMeHbIIee 3HaYeHNe (PYHKIIUHU;
B) OpH KaKux 3HaueHHaAx x y < 0.

3. Peuinre rpagpuvecku ypasBHenue —x2 - 2x + 8 = 0.

4. Penmute rpadpryeCKu CHCTEMY YDaBHEHHH
{y = ~Jx + 3,
y =|x-3|

5. Haiigute 3HaueHWEe NapaMeTpa p U HAIMIIATE YPaBHEHHUE OCH
CHMMeTpHuH napaGoJibl, 3aaHHOH GopMyoit ¥y = x° + px — 24,
€CJIM M3BECTHO, UTO TOUKa ¢ KoopamHaramu (4; 0) npuHazm-

JIEKUT 3TOH mapaboJie.

9 KJIACC
Knacc KOHTpOJIbHBIE MEPOTIPUATHS Cpoxu
Bxoanasi MoHUTOpUHTOBasi paboTa. l4yeTBepTh
KontposnbHas padora Nel lueTBepTh
Kontponbnas padora No 2 l4eTBepTh
MoHuTopHuHrosas pabora 3a 1 monyroaue 24eTBepTh
KontponbHas padora Ne 3 249eTBepTh
9 Kontponbnas padota No4 249eTBepTh
Kontposbnas pabora Ne 5 3ueTBepTh
ITpomesxyTounas arrecrauus. KoMmiuiekcHas KOHTposbHas | 44eTBEpTh

pabora

Bxoanast KOHTpOJIbHAsA padoTa
Jemoncmpayuonnuiii éapuanm

1.Haiinure 3HaueHue Boipakenust 7 -4,2-7-5,2+ 3.
N1 2)0 3)-1 4) -4

x2
2.Ymupoctute BBIPAKCHIC—— ¢ —
3.Bouncaure 3vV16 — V25
1 2)7 3)18 4) 9

X




4.Pemmte ypaBHeHue x2 —x — 6 = 0

5.Pemute HepaBeHcTBO 3x — 8 < 9

6.YnpocTtuTte BeIpaxkeHue 8h°: 2 b?

1) 3b 2) 4b 3) 4b3 4)3b°

7.PaccrosiHme OT mocernka 10 TypOasbl coctabiisgeT 24 kM 1o peke. B 10.00 moTopHas
JI0/IKa BhINLIA Ha TypOa3y u B 17.00 sToro ke nHs BepHyIach oopaTHo. KakoBa
COOCTBEHHAs! CKOPOCTh MOTOPHOM JIOJIKU, €CIIM CKOPOCTHTEUEHUS PEKH 3 KM/4 U CTOSIHKA Ha
Typ6a3e auinack 1 gac?

8.B psAMOYTroILHOM TPEYTrobHUKE OUH U3 BHEIIHUX yriios paseH 115°. Haiinute
MEHBIIIUN U3 YTJIOB MPAMOYTOIBHOTO TpeyrojbHuka. OTBET IaiiTe B rpajaycax.

KonTpoubnas padora Ne 1
Jemoncmpayuonnuiii 6apuanm

1) peurute cucteMy ypaBHEHHIA: 2X+y=7
x2-y=1

2) IlepuMeTp TIPSAMOYTONBHMKA paBeH 28M, a €ro Iiomanb paBHa 40M2.
HaWJUTE CTOPOHBI MPSMOYTOJIbHHKA.
3) He BbINONHAS MOCTPOEHUS, HAWIUTE KOOPAMHATHI TOYEK IE€pPECeUEHUs
napa6oisl Y=X*+4 u npaMoi X+y=6.
4)Pemnte cucreMy ypaBHEHUI: 2y-X=5
{ X2-Xy-y?=29

KonTtpoJsbnas padora Ne2
Jemoncmpayuonnsiii 6apuanm
1. loka3ats HepaBeHCTBO  (a - 4)? >a(a - 8).
2. U3BecTHO, uTO0 3<m<6 u 4<n<5. OueHuThb 3HAUYCHUE BhIpaXeHUs: 1) 3m+n;
2) mn;  3) m-n.
3. Pemnth HEpaBEHCTBO:
1) -2x>8; 2)6+x>3—2x
4. Pemuth cucTeMy HEpaBEHCTB:

1) {SX —20 <0, 2) {ZX +40 > 30,
3x+18 > 0; 21 —4x < 5.
5. HaiiTn MHOECTBO pElIEHUI HEPAaBEHCTBA:

)2 - =4 2250, 2)4x+3>203x—4) - 2x.
6. Haiitu ICJbIC pemiCHUs CUCTCMbI HCPABCHCTB:

{ 5x—1>2x+4,

x(x—6)—(x+2)(x—3) =x—30.

KonTpoabHas padora Ne3
Hemoncmpayuonnulii 6apuanm
1. ®ynukius 3agana popmynoi f(x) = 3x?- 2x. Haiitu:
1) f(-6) uf(2);  2) mynu QyHKIHH.



2. [Toctpouts rpaduk pyHkmu y = x? - 4x + 3. Mcnonbs3ys rpaduk, HAUTH:
1) obnacTe 3HAYCHHUH QYHKITUU;

2) IPOMEXYTOK yObIBaHUS (QYyHKIIHUH,

3) 3Ha4YeHus X, IpU KOTOpbIX y > 0.

3. IMocrpoiite rpaduk Gpynxmmm: 1) y=vx + 1; 2) y=vx + 1.

X—4

4. Haiiti 06macth onpeaeneHust PyHKIUN y == .
X"—=X—
3

5. Pemmre rpaduyecku ypaBHeHue X - 3x — 1 = - —,

X

Kontpouabnas paboraNe4d
Jlemoncmpayuonnslii 6apuanm
1. HaiiTi BTOpO#i 1 BOCBMOM 4JIEHBI MTOCIEA0BATEIBHOCTH (C,, ), 3aJaHHOM (POpMyIIOii
Cp,=n’-2n.

2. Nana apudmernueckas nporpeccus 2, 1,8; 1,6,... . Haiitu cymmy nsru eé
MIEPBBIX YICHOB.

3. Haiitu nBeHaanaThlii 4ieH U CyMMY MEPBBIX JIBEHAIATH YICHOB
apu(pMETHYECKON TPOTPECCHH, EClTUd, = 3, d, = .

4. BpIUnCIIATE CyMMY YETBIPEX MEPBBIX WICHOB FCOMETPUUECKO# mporpeccuu (4,,),
MIEPBBIN WICH KOTOpoii 4= 64, a 3HAMEHaTeNb ( = % UeMy paBeH JIE€CATHIN WICH 3TOU

nporpeccuu?
5. Kakwue nBa uncna HaJl0 BCTABUTh MEXAY UucIaMu 2 U -54, 4ToObl OHU BMECTE
C IJaHHBIMH YHUCJIaMU 00pa30BaJId TEOMETPUUYECKYIO TIPOTPECCHI0?

KonTtposbnas padoraNe 5
Jemoncmpayuonnuiii éapuanm
1. Haiimute mpomieHTHOE CoIepKaHue xkele3a B pyae, eciid 600KT pyIbl COIEPKUT
54xr xenesa:
2. Haiigute npolieHTHOE cojiepkaHue Boabl B Menu, eciu 400r meau coaepkut 68r
BOJIbI
3. B nepBoM capae B B 3 pa3a Oouibliie ceHa, 4eM B ipyroM. Korna u3 nepBoro capas
3abpanu 20T ceHa, a B Apyroit nepese3nu 10T, To B 00eux cranao nopoBHy. CKOJIBKO CeHa
ObUIO B KaXKI0M capae?
4. CtuneHus CTyICHTOB CHauasa BeIpocia Ha 15%, a motom Ha 20%. Ha ckosnbko
MIPOIICHTOB M3MEHMIIACH CTUTICH/INS CTYACHTOB?
5. llena ToBapa cHauana causmiachk Ha 10%, a motom Beipocia Ha 15%. Ha ckombpko
MPOIICHTOB H3MEHMJIACh TIeHa TOBapa Mocye IBYX MepPEOleHOK?

Ilpomesrrcymounan ammecmayus.
Jemoncmpayuonnsiii 6apuanm
Bapuanm 1

Al. Pemmre ypasnenne: 5x° —8x+3=0 |



A B 77.343°
. Beruucnure: ——————
4977
x* —y* =40,
A3. Peuute cucreMy ypaBHEHUI:
y P x+y=10.
A4. Haiinure obnacts onpenenenus pynakmun Y =~ 7 —3x .

B1. Pewmre ypasnenne 3x"' —13x*+4=0

(12 4
+ =3,
X+y Xx-—y
C1. Pemute cucreMy ypaBHEHHIA: 8 18
— =-1.
XxX—y x+y
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