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IIPOTrpaMMBbI

Anrebpa sBIS€TCS OJHUM M3 OIOPHBIX KYpCOB
OCHOBHOTO  oOmero oOpa3oBaHHsA: OHa 0OeCIeuYrnBacT
U3y4eHHE APYruX AUCIHUIUINH, KaK eCTeCTBEHHO-HAy4HOTO,
TaK ¥ TYMaHUTApPHOTO LUKJIOB, €€ OCBOCHHE HEOOXOIMMO IS
MPOJOJDKEHHsT 00pa3oBaHUST W B TIOBCEIHEBHOW JKW3HHU.
Pa3Butne y oOydaromuxcsi Hay4YHbIX MPEACTABICHUNH O
MIPOUCXOXKICHUM U CYIIHOCTH anredpandeckux aOcTpakiuii,
crocobe OTpakeHHs MaTeMaTHUeCKOM HayKoW sBJIEHUN H
MPOIECCOB B MPHUPOJE M OOIMIECTBE, POJIM MaTEeMaTHYECKOTO
MOJETUPOBAaHUS B HAaydyHOM T[IO3HaHMU U B TPAKTUKE
crocoOcTBYeT (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS H
KayecTB MBIIIJICHHUS, HEOOXOAMMBIX JJs aJanTalud B
coBpeMeHHOM Iu(dpoBoM oOrmiecTBe. I3ydenune anreOpbl
obecrieunBaeT pa3BUTHE YMEHUs HAOII0IaTh, CpPAaBHHUBATH,
HaXOJUThb 3aKOHOMEPHOCTH, TpeOyer KPUTHYHOCTH
MBIIIJICHUSI, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH
CBOM JIEHCTBUS M BBIBOJBI, (DOPMYIHPOBATH YTBEPKICHHUS.
OcBoenne kypca  anreOpbl  oOecrieuMBaeT  pa3BUTHE
JIOTUYECKOTO MBIIUICHHUS OOYyYarolIMXCs: OHU HCIOJb3YIOT
NENyKTUBHBIE U WHAYKTUBHBIE pacCyXIeHus, oOoOLieHHe U
KOHKpeTH3aluio, abcrparupoBanve u ananoruto. OOydeHue
anredpe IpenoaracT 3HAYUTENbHBII 00BEM
CaMOCTOSITENIBHON  JIEATENBHOCTH OOY4YalOIIUXCsl, IOATOMY
CaMOCTOSITENIbHOE pelIeHHe 3a]ad sBISETCS peanu3alueit
JEeSITeIbHOCTHOTO MTPUHIINIIA OOyYSHHUSI.

Cpok, Ha KOTOpBIN
paspaboraHa pabouas
nporpamma

3 roma

Crnucok mpuIoxkeHui K
paboueii mporpamme

HOYpO‘IHOe IJIAaHUPOBAHUE, OLICHOYHBIC MATCpUAJIbI




HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE JIPYTUX JUCLHUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOAOKEHUsT 00pa30BaHuUs U B TIOBCEIHEBHOM *kHU3HU. Pa3zBuTre y o0yJaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alreOpamyecKux
abcTpakimii, cnoco0e OTpaKeHUsI MaTEMaTUYECKON HayKOM SIBJICHUM U MPOIIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMAaTHUYECKOTO MOJICITUPOBAHUS B HAYyYHOM
NO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alaliTallii B COBPEMEHHOM HHU(poBOM
obOmectBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHUS HaOIIOAATh,
CpaBHHMBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJFI,
dopmynupoBaTh yTBepKaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTIeunBaET Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYalOIIUXCS: OHU WCHOJB3YIOT JICIyKTHBHBIE U
VMHIYKTUBHBIC PACCYXKICHHsI, 0000IICHIEe U KOHKPETH3AIMIO, a0CTparupoBaHue |
aHasmornto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITETIbHOW ~ JIESTEIbHOCTH O0YyYarolMXcs, IO3TOMY CaMOCTOSTEIbHOE
pelleHue 3aa4 SBISETCs peaan3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yueHusl.

Heabro nzyuenuss kypca anreOpsl B 7 - 9 Kkiaccax sBISE€TCS pa3BUTHUE
BBIYUCIIUTEIbHBIX YMEHUHN J0 YPOBHS, TO3BOJIAIONIETO YBEPEHHO UCIOIb30BaTh UX
Opy peuIeHUH 3aJjad MaTeMAaTUKH U CMEXHBIX NpPEAMETOB, YCBOCHME ammapara
ypaBHEHUII M HEpPaBEHCTB KaK OCHOBHOIO CpEACTBA MaTeMaTHUYECKOTO
MOJICIMPOBAHMS  3aJay, OCYILECTBICHHE  (PYHKUMOHAIBHOM  MOATOTOBKH
mKoJIbHUKOB. Kypc XapakTepusyercss MOBBIILIEHUEM TEOPETUUYECKOIO YPOBHS
OoOydeHHMsI, TIOCTECNICHHBIM YCHUJIHEM POJH TEOPETUYECKUX O00O0OIIeHUuN U
JIeNyKTUBHBIX  3akimtoueHuil.  [IpukianHas  HampaBlIE€HHOCTh  PACKPHIBACT
BO3MOKHOCTb U3y4aTh U pellaTh NPaKTUUECKUE 3aJaUH.

3apaum kypca ajaredopsl B 7-9 kiaacce:

- hopmMupoBaTh TPAKTUYECKUE HABBIKA BBITIOJHEHUS YCTHBIX, NHUCHMEHHBIX,
MHCTPYMEHTAJIbHBIX  BBIYMCJICHUHN; — OBJIAJICHUE  CHUMBOJIMYECKUM  S3BIKOM
anreOpsl;

- BeIpabaTeIBaTh (hOPMATbHO-OMEPATUBHBIE ATeOpandecKue YMEHHS U TIPUMECHSTh
UX K PEUICHUIO MAaTEMAaTUYECKUX U HEMATEMATHYECKHUX 33/1a4;



- HAYYUTBHCA MCIIOJIb30BaThb q)YHKHI/IOHaJ'IBHO-Fpa(l)I/I‘-ICCKI/Ie MNpCACTABICHUA OJIA
OIMMCaHWA U aHaJIn3a PCaJIbHbIX SaBHCHMOCTeﬁ;

- IOJIyYUTh MPEJICTABICHUS O CTATUCTHYECKUX 3aKOHOMEPHOCTAX B pPEATbHOM
MHUpE U O pa3IMYHBIX CHOco0ax MX HU3y4YeHHUs, 00 OCOOEHHOCTSAX BBIBOJAOB U
MIPOTHO30B, HOCSIIHUX BEPOSATHOCTHBIN Xapakrep;

- IPpOJ0JIKATh BBIpa6aTBIBaTB YMCHUS BBIITOJIHATD I[GﬁCTBHH Hang CTCIICHAMU,

- HAYYUTBCSI COCTABJIATh W HCHOJB30BaTh aITOPUTMBlI WU  AJITOPUTMHUYECKHE
NpEANUCAHNS PU PELIECHNE 3a]aY;

- HAYUUTHCA BBIIIOJIHATH I[eﬁCTBHH HaJa MHOT'O4YJICHAMU,

- HAYUUTHCA PCIIATh CUCTCMbI PA3JIMYHBIX ypaBHeHI/Iﬁ U TPUMCHATH HUX TIIpHU
PCHICHUHN TCKCTOBLIX 3a/1a4,

B cTtpykType mnporpamMmmbl yuyeOHOTO Kypca «AnredOpa» [Jis OCHOBHOIO
o01rero 06pa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJIEPIKATETbHO-METOIMYCCKUE
nuHun: «Yucna u BBIYUCICHUSY, «ANreOpandeckue BhIpaXKEHUs», «YPaBHCHUS U
HepaBeHCTBa», «DyHkuum». Kaxnmas u3 3THX copep:KaTeabHO-METOIUYECKUX
JUHUHN pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YyUEHUsI Kypca, B3aUMOACHCTBYs C
IpPYyTMMH €ro JHUHHSAMU. B Xoae wu3ydeHuss ydeOHOro Kypca OO0ydaromumcs
NPUXOJUTCS JIOTHUECKU PacCyX JaTh, UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
a3bIK. B cBsi3M ¢ 3TMM B mporpammy ydeOHOTO Kypca «AJredpa» BKIIOYEHBI
HEKOTOpbhIE OCHOBBI JIOTHKH, MPEICTAaBICHHBIE BO BCEX OCHOBHBIX paszjeiax
MaTEeMaTHYECKOTO 00Pa30BaHMS U CIIOCOOCTBYIOIIHNE OBJIAJICHUIO 00YYarOITUMUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMaTthyeckoro si3bika. ConepkarenpHOl |
CTPYKTYpHOH OCOOCHHOCTBIO y4eOHOro Kypca «Ainredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «YWcna W BBIYHUCICHUS» CIYXXUT OCHOBOW s
JaTbHEUIIIEr0 U3yYeHUs] MaTEMAaTHUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYarOMIMXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIb30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUICCKUX HABBIKOB, HEOOXOIUMBIX JJII TTIOBCETHEBHOM
KU3HU. PazBuTHE TOHATHS O YMCJIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMS
CBS3aHO C PAIMOHATBHBIMH M HUPPAIMOHAIBHBIMH YHCIaMHU, (HOpMUPOBaHHEM
MPEJICTaBICHUM O JIEMCTBUTEIBLHOM 4YHCJE. 3aBEpPIICHHE OCBOCHHUS YHCIOBOU
JUHUU OTHECEHO K CpeTHeMY 001eMy o0pa30BaHUIo.

Copaepxanue JByX aire0pandeckux JUHUN — « AITeOpandecKue BbIPAXKEHUS»
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYUYAIOIIUXCS
MaTEeMaTHYECKOTO armapara, HeoOXOIMMOTO il PEHICHHS 3ajad MaTeMaTHKH,
CMEXHBIX TIPEAMETOB ¥ TPAKTUKO-OPMEHTUPOBAHHBIX 3amad. Ha ypoBHe



OCHOBHOTO 0011ero o0Opa3oBaHusl Y4eOHBI Marepuan TIpYyNIUPYETCs BOKPYT
palMOHANIBHBIX BbIpaKEHHI. AnreOpa IEeMOHCTPUPYET 3HAUEHUE MAaTEMATHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIENEH, OMHMCAHUs MPOLIECCOB H
ABJIICHUA peajdbHOro Mupa. B 3agaunm oOyuyeHuss anreOpe BXOAST TaKXKe
JanbHeilllee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOEGHMSI Kypca HMH(POPMATHKH, W OBJAJICHUE HaBbIKAMH
JNeAYKTUBHBIX paccyxiaeHuid. [IpeoOpazoBaHne cCUMBOJIBHBIX (POpPM CrIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHMsI, CHOCOOHOCTEN K MATEMATUYECKOMY TBOPYECTRBY.

Copepxanve QyHKIMOHAIBHO-Tpa(pUUecKoil TMHUK HALlEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCs 3HAHUN O (QYHKUMAX KaK BaKHEWIIEeH MaTEeMaTHYECKON MOJenu
JUTSL OIIMCaHUsI U UCCIIeIOBaHUs Pa3HOOOPa3HbIX MPOIIECCOB U SIBJICHUI B MPUPOJIE
u obmectBe. M3ydyeHne marepuana CrnocoOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHHS UCIIOJIb30BATh Pa3InUHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKHU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpPOBaHUE
NpEe/ICTaBICHUH O POJIM MAaTEMATUKHU B PA3BUTUU [IUBUIIN3AMHI U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Yy4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpP>KaAHUS:
«Yucna u BBIUKCICHUS», «AnreOpandyeckue BBIpAXKEHUS», «YpaBHEHUS W
HEpaBEHCTBa», « DYHKITUNY.

Ha u3yuenne yueOHOro kypca «Anredpay» oroautcs 306 yacoB: B 7 Kiacce
— 102 gaca (3 yaca B Henenio), B 8 kiacce — 102 gaca (3 yvaca B Heneni), B 9
kiacce — 102 yaca (3 gaca B HefIeIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpo6u OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXOJ OT OAHOW (POPMBI 3aMKCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypaJbHBIM TIOKa3aTeJIeM: OIpeJelieHne, Mpeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, PA3JIOKEHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpecTaBiaeHne 3aBUCUMOCTH MEKly BEINUMHAMU B BUJE
dopmyibl. Beruncnenus o gopmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM OKA3ATEIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTrousieHa. C0KeHHE, BBIYUTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCIOBHIO 3a7auu. Pemenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPABHEHHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YPABHEHUM.

DyHKIUN



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMEKYyTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopauHat, ocu OX u Oy. AOcuucca u opauHara
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (GOpMYIaMu.
Utenue rpadukoB peanbHbix 3aBucumocted. Ilonsatue Qynkuuu. ['paduk
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn
y = |X|. I'paduueckoe peiieHHe ITHHEHHBIX YPaBHEHHH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBampatHeiii kopeHp u3 uyucna. [lonstue 00 uppalMOHAIIBHOM YHCIIE.
JlecaTuunble TIPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ nenpIM nokaszaTesnem u €€ ceorictBa. CTaHaapTHAS 3alKCh YHUCIIA.

AJire0panvecKne BbIpasKeHH s

KBanparselii  TpEXWiieH, pas3jgoXKEHHE  KBAJApPaTHOrO TpPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOMCTBO ayireOpandeckoi JapoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JIpoOei.
PanronanbHbie BEIpaKeHHS M KX ITpeoOpa3oBaHueE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Bueta. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas uaTEpHpeTalis YpaBHEHUM C ABYMs MEPEMEHHBIMH U CUCTEM
JIMHEWHBIX YPaBHEHUN C JBYMsSI NE€pEeMEHHbIMH. [IpUmepbl pemeHuss CUcTeM
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJHON NMEPEMEHHOM.

DyHKIUN

[Tonsitne @ynkmuu. OOIacTh OmMpeneNeHrus W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'padpux dbynkumn. Yrenne cpoiictB dyHknmuu mo e€ rpaduky. [Ipumepsr
rpauKoB (QYHKIIHUI, OTPAXKAIOIIKNX PEATbHbIE TPOIIECCHI.



OYHKIUM, OMHUCHIBAIONIME TMPSAMYI0 M OOpaTHYIO MPONOPLHUOHAIILHbBIC
3aBrcHMocTH, uX rpaduku. Oyuknun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KITIACC

Yucia v BbIYMCICHUS

PanrionanbHbie yucia, UppallMoOHANIbHbIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIE
JecATUYHbIE I1poOou. MHOXKECTBO JEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIE napoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICHCTBUTEIBHBIX YUCENI U KOOPAUHATHON MIPSMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpaA, JJIUTEIBHOCTH TPOILIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucen. [Ipukuaka u olieHKka pe3yabTaToB BHIYMCICHUIA.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [lpumepbl pemieHus ypaBHEHUN TPEThEN U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPABHEHHUM C ABYMS IIEPEMEHHBIMU. PellieHne cucteM NByX ypaBHEHUU,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpo cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. Pemenue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHeie HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

DyHKIUHA

KBagpatnunas ¢ynknusa, e€ rpaduk um cBoiicTBa. [lapaboma, KoOpauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHH MTapadoIbL.

Ipaduxu Gynxmit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| u ux
CBOMCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrpPeccHu



IlonsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pPEKYppPEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudpmernueckas U reomerpuueckas mnporpeccud. dopmynsl N-ro ujieHa
apu(pMETHUYECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YJIEHOB.

N300pakeHne WiIEHOB apu(PMETUUYECKOM M TE€OMETPUYECKOW MpOrpeccuit
TOYKaMU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
CI10HBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKoe BOCIMTAHHE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKACHHUIO 3TUYECKUX MPOOIIEM, CBI3aAHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MAaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM BaXHOCTU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUAYATBLHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
JESATENbHOCTH, 3TANOB €€ Pa3BUTHS W 3HAYMMOCTH IS Pa3BUTHs LIMBUIM3ALUU,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaTeMaTH4YECKOM KYyJbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJECHHEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JI1Ar OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA peQIEeKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TMOCJEACTBUN /I OKPYXKaIOIIEeH cpeibl, OCO3HAaHUEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU Yepe3 MPAKTUYECKYIO JCSITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoOBaTH UJIEU, TIOHATHUSA, TUIIOTE3bI 00 0OBEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

 BBISIBIISAITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIIpUHUMATh,  (opmMymupoBaTh ©  TPEeOOpa30OBBIBATH  CYXKIICHUS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



eBBIBISITH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpoTHBOpeuHsl B (akTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHHSIX,
mpenjgaraTb  KPUTEPUH AN BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
[IPOTUBOPEUHNIL;

e ICNIaTh BBIBOABI C HCIIOJIB30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

e pa30upaTh J0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHHUH (TPSAMBIE U OT
IPOTHBHOIO), MPOBOAWTH CAMOCTOATEIHHO HECIOXKHBIC J10Ka3aTelbCTBa
MaTeMaTU4ecKuX (aKTOB, BBICTpaWBaTh AapryMEHTAINIO, MPHBOIUTH
IpUMepHl U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

e BBIOMPATh CMOCOO pelieHuss y4yeOHOW 3amaur (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOUpATh HauOoJiee TMOAXOAAIUN ¢ Y4ETOM
CaMOCTOSITEITFHO BBIZICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBaTeIbcKue AelicTBHSA:

¢ ICTIOJTF30BaTh BOIPOCHI KaK HCCIIENOBATEILCKANA HHCTPYMEHT ITO3HAHUS,
GopMynupOBaTH BOMPOCHL, (PHUKCHPYIONIME MPOTHBOpPEUHE, MpodiieMy,
CaMOCTOSITENTFHO yCTaHABIMBAaTh KCKOMOE U JlaHHOe, (OPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINI0, MHEHHE,

¢ [IPOBOJIUTH 10 CAaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIH
OKCIIEPUMEHT,  HEOOJIbIIIOE  WCCIEOBaHME  TIO0  YCTAHOBJICHUIO
0COOEHHOCTEW MaTeMaTUYecKOro OO0BEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

e CAMOCTOSITENIbHO (POpMynupoBaTh 000OIIEHHS] W BBIBOABI MO pE3yJbTaTam
POBEIEHHOTO HAOIIOACHUS, MCCIEIOBAaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

e IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMpoOIlecca, a TaKKe BBIABUTATH
MIPEIIOIOKEHUS O €T0 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

e BBISIBJISITH HEJAOCTATOYHOCTh M H30BITOYHOCTH HH(OpPMAlMM, JaHHBIX,
HEOOXOAMMBIX JUISl pEIICHUs 3a/1a4H;

e BEIOMpaTh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
MH(POPMAIUIO Pa3INYHBIX BUIOB U (POPM IPEICTABICHUS;

e BEIOMPATh (OpMY TIpEACTaBlIeHUS WHPOPMANMA W WIIIOCTPUPOBATH
pemiaeMble 3aJadd CXEMaMH, auarpamMmami, WHOW Tpadukoil U uX
KOMOMWHAIIHSIMU;

¢ OIICHUBATh HAAEKHOCTh HHGPOPMAIMU 10 KPUTEPUAM, NPEIIIOKESHHBIM
yuuTeleM WK cHOPMYITHUPOBAHHBIM CAMOCTOSITENBHO.

KomMyHnKaTHBHBbIE YHHBePCAJIbHbIE YUeOHbIe NelcTBHSA:



¢ BOCIIPUHUMATh U (DOPMYIUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMH
U TeNIMU OOIIEHHUs, SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIY
perIeHus 3aa49¥, KOMMEHTHPOBATh MTOJIYICHHBIA PE3YNIbTAT;

eB X0/i¢ OOCYXXIICHHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMHI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopme hOpMyITUPOBATh PA3HOTIIACHS, CBOM BO3PAKCHHUS,

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4M, IKCIIEPUMEHTA, UCCIIC0OBAHMSI,
IIPOEKTa, CaMOCTOSATEJIBHO BBIOMpaTh (OpMaT BBICTYIUICHHS C Y4ETOM
3aJ1a4y MPe3eHTAIUU U 0COOCHHOCTEH ayIUTOPHH;

e IOHUMATh W HCIIOJIH30BATh MPEUMYINECTBA KOMAHIHOW M WHIUBHUIYATbHOM
paboThI MPY PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

o IPUHUMATh IIEJIb COBMECTHOM JCATCIBHOCTH, TUIAHMPOBATh OPTraHHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOrOBapUBATHCA,
00CyXJ1aTh TIPOIECC M PE3yJbTaT pabOThl, 0000IaTh MHCHHS HECKOJIBKHX
JIIO/IEH;

ey4acTBOBaTh B TIpynmoBeIX ¢dopmax paboTel (0OCYXIeHUs, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpPMbl U JIpyTUe), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyITHPOBAHHBIM YYaCTHUKAMU B3aMOIEHCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

¢ CAMOCTOSITEJIbHO COCTaBIIATH IIJIaH, AJITOPUTM pEIICHUs 3adadd (WIh €ero
4acTh), BBIOUpaATh CIOCOO pelIeHUsI ¢ Y4ETOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUM HH(POPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbLHBII UHTEJIEKT:

e BIIAJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pPe3ylibTara
pElIeHNs] MaTeMaTHIeCKOM 3a/1a4u;

o IPEABUACTH TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUN 3a]1a4H,
BHOCUTH KOPPEKTHBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB,
HaWJCHHBIX OIMMNOOK, BRISIBJICHHBIX TPYAHOCTEH;

e OIICHUBATHh COOTBETCTBUEC pe3yJbTaTa NEATCILHOCTH MOCTABICHHON MENU |
YCIIOBUSM, OOBSICHSATh MPUYHHBI JOCTHXKCHHS WJIM HEIOCTYHKCHHS IICIIH,
HaXOJUTh OMHNOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYarOIIMICS TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUChMEHHBIE MPUEMBI, apUpMETHUYECKUE
NEUCTBUA C pAllMOHAIBHBIMU YUCIIAMM.

HaxonuTh 3Ha4YeHUsT YKCIIOBBIX BBIPAXKECHUH, MPUMEHSTh pa3sHOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4yucen K apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYH) B JCCATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YNOPSAOUYNBATH PAIIMOHAIIBHBIC YKCIIA.

OKpyrJTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BRIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUS CO CTEMEHSMU C HATypaJIbHBIMU
MOKA3aTeIISIMU.

[IpyMeHAT,  OpHU3HAKK  JEJTMMOCTH,  Pa3OKEHUE HAa  MHOXKHUTEIU
HATypPAJIbHBIX YUCEI.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabpTaThl pelICHUs 3a7ad ¢ y4€TOM OTpaHUYEHHUM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpUBaeMbIX 0ObEKTOB.

AJire0panyvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHSATH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaa.

Haxonute 3HaueHUsT OYyKBEHHBIX BBIPAKCHMM TPU 3aJaHHBIX 3HAYEHUSIX
NEPEMEHHBIX.

BreimonHaTh  mpeoOpa3oBaHHMS — IEJOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAaraeMbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOKEHUE OJIHOWIEHAa HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBAJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXHUTEIHW C IOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemaix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOXKEHHUSI.

[IpuMensTh npeodpa3zoBaHKsi MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33134
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEabHON MPAKTHKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJIbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.

YpaBHeHU 1 HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHss MpPaBUIIa
nepexoia OT UCXOJIHOTO YpaBHEHHUS K paBHOCWIBHOMY eMmy. IIpoBepsaTh, siBasercs
JIM YUCIIO KOPHEM YpaBHEHHUS.

[IpumeHsATh rpaduueckre METOAbI IPU PEIICHNUN JIMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YKCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTro
ypaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpoutrb B KOOPAMHATHOW IUIOCKOCTH TpaUK JHWHEHHOTO YpPaBHEHHUS C
JIByMsI TEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cuctemsl IByX JUHEWMHBIX YPAaBHEHUMN C JABYMS IEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisaTh M pewmaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YPAaBHEHHM 1O YCJIOBHMIO 3a/layd, WHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJ1ay¥l TIOJyUYEeHHbIN pe3yJbTar.

DOyHKUUH

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aMUCHIBATh YUCIOBbIE TPOMEKYTKU Ha
anredpanvyeckoM S3bIKE.

OTtMeuaTh B KOOPAWHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpOUTh rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHN Y = [X|.

OnuceiBaTh € TMOMOIIBIO (QYHKIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpPEMS, pACCTOSHHUE, II€HA, KOJIUYECTBO, CTOUMOCTb,
IIPOU3BOUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonute 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apTryMEeHTa.

[Tornmarts rpaduueckuii cmoco0 MpeacTaBiICHUS W aHaIM3a HHGOPMAIIUH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEATHHBIX MTPOILIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYarOmMMICSA TIOJIYYUT CICAYIOIIHAE
MPEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BBIYUCICHUSA

Hcnonp30BaTh HayajabHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIbHBIX
qyucen A CPaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsT, NOHSATHE apUPMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTH
KBaJIpaTHBIE KOPHU, WCIIONB3Ysl MPU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeo0pa3oBaHusl BBIPAKEHUHN, COACP)KANIUX KBAJAPATHBIE KOPHH, WCIOJIb3YS
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OOJBIINX M MAJIBIX YUCET C TIOMOIIBIO JECATUIHBIX
npoOeii u creneHelt uucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMeHW C IeJBIM  [TOKa3aTelieM, BBIOJIHATH
peoOpa3oBaHus BEIPAKCHHM, COACPIKAIINX CTETICHHU C TEIBIM MTOKa3aTeIIeM.

BBITIOJTHATE TOKIECTBEHHBIE MPEOoOpa30BaHUs PAMOHATBHBIX BBIPAKCHUN
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMH JIpOOsIMU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumeHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JUTS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUsS] M1 HEPABEHCTBA

Pemates NMHElHBIE, KBaJpaTHBIC YPAaBHCHHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHINIE UCCACAOBAHNS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ TPUMEHEHUEM rpadUUueCKUX MPEACTaBICHUN (yCTaHABINBATh, UMEET
JU ypaBHCHUE WM CUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3ajayd K €€ aiareOpanvecKoiu
MOJIENTM C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOJTYYEHHBIN pe3yibTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemiarh JWHEHHbIE HEPaBEHCTBA C OJIHOM NMEPEeMEHHOW M HX CHCTEMBI, JaBaTh
rpauyuecKkyo WILITIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ UCIONB30BaTh (DYHKIIMOHAIBHBIE TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKUUM TO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 € rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, Yy = X2, ¥y = x3,y = x|, Y = VX, OIuchIBaTh CBOWCTBA YHCIOBON
byHKIMU 10 €€ rpaduKy.

K xonmy oOyuenus B 9 kiacce oOydJaromiuiicss MONYYHUT CIIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHAILHBIE M HPPAIIMOHATLHBIE YHCTIA.

Bemmonuate  apudmeTndeckue JEWCTBHS C paAlMOHAIBHBIMU  YUCIIAMH,
couetass YCTHbIE M TUCHBMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[OKa3aTelsiIMU U KOPHEW,
BBIUUCIISATh 3HAYCHUSI YUCIIOBBIX BBIPAKECHUM.

OKpyrasaTh [I€UCTBUTENBHBIE YKCIA, BBIMNOJHATH MPUKUIKY pe3yJibTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemare nuHeHbIE M KBaJApaTHBIE YpAaBHEHUS, YPAaBHEHUs, CBOISIIHUECA K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHHUSI.

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMHU HU
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIUHEHHBIM.

Pemiath TekCTOBBIE 3ajauM  anreOpauvdecKuM CIOCOOOM € TTOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOoaUTH MPOCTEUIINE UCCIEIOBAHNUS YPABHEHUM U CUCTEM YPABHEHHUM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHCHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBa, M300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHUCIIOBOM MPSIMOM, 3alMCHIBATH PELICHUE C IMOMOUIBIO
CUMBOJIOB.

Pemars cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONIME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PEIIEHUH PA3JIMYHbBIX 33]1a4.

DOyHKUUMA

Pacno3naBath (yHKIIMKM H3Y4EHHBIX BHUIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIME Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PUITMEHTOB, ONMMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth U M300pakaThb CXEMATHYECKH T'papUKUA KBaIPATHUHBIX ()YHKIIUM,
OIMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 10 (opmyse, MPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIUNA U3 peaTbHOU KU3HU, (PU3UKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU IMpHU
pa3HbIX crlocobax 3aaHusl.

BeIMONHATS  BBIYKCIICGHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPECCUid, CyMMBbI MIEPBBIX N UJICHOB.

N300paxaTh uYjeHbl TOCIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMH IIOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



Anrebpa, 7 kiacc/ Maxkaperue FO.H., Munaiok H.I'., Hemkos K.1., CyBopos C.b.; non penakmueit TensikoBckoro C.A..,

Mocksa «IIpocsemienne»
TEMATHUYECKOE IIVTAHUPOBAHUE
7 KIIACC

Ne
/o

HaumeHoBaHue pa3ae/ioB
U TeM MPOrpamMmbl

KoaunuyecTBo 4acoB

Bcero

Kontpons
HbIE
paboThl

[IpakTnue
CKHE
paboThl

DJIeKTPOHHbIE
(uu¢possbie)
o0pa3oBaTejibHbIE

pecypchbl

BocnurarebLHBIA acCIEeKT

Ymciaa ¥ BEIYMCIICHUS.
PaI_[I/IOHaJ'IBHI)Ie qucjia

24

bu6moreka [IOK
https://m.edsoo.ru/7f415b90

[IposiBnenneM  uHTEpeca K
MPONIJIOMY ¥ HACTOSAIIEMY
pOCCUIICKOM MAaTEeMaTHKH,
[IEHHOCTHBIM OTHOIIIEHHUEM K
JOCTHKECHUSIM POCCHICKUX
MaTeMaTUKOB M POCCUHCKOM
MaT€MaTUYeCKOW  IIKOJBI, K
HCIIOJIb30BAHUIO 3TUX
JOCTHKEHUH B JPYrUX HayKax
U IPUKIIATHBIX cepax;
CITOCOOHOCTHIO

0CO3HAaBAaTh CTPECCOBYIO
CUTYALHIO, BOCIIPUHUMATH
CTPECCOBYIO  CUTYallMI0  Kak
BBI30B, TPEOYIOIINI KOHTpPMED,
KOPPEKTUPOBATh IPUHUMAEMbIE

penieHus u JecTBUS,
dbopMynupoBaTh U OLIEHUBATH
pUCKH u MOCJIEJICTBUSI,

(bopMHUPOBATH OTIBIT.



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

Koopaunats! u rpapuku.
Oyukiuu. OTHOYICHBI

18

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

I'0TOBHOCTBIO K BBITIOJTHEHHUIO
00s3aHHOCTEN TpaKJaHUHA U

peanu3anuu ero pas,
IIPEJCTaBICHUEM 0
MaTeMaTHYECKUX OCHOBAaX
(YHKLIMOHUPOBAHUS

Pa3IMYHbIX CTPYKTYP, SIBJICHHI,
poresyp Ipa)IaHCKOTO

ob1ecTBa (Hanpumep, BIOOPHI,
OTNPOCHI),  TOTOBHOCTBHIO K
00CYXICHUIO STUYECKUX
mpo0biewm, CBSI3aHHBIX c
MPAKTHYECKUM  TPUMEHEHUEM
NOCTHKEHUU HAYyKH,
OCO3HAHHEM BaXHOCTHU
MOPAJIBHO-3THYECKHUX
IOPUHLMUIIOB B JAEATEIbHOCTU
YYEHOT 0.

AnreOpanveckue
BBIPKCHUS

28

bu6moreka [IOK
https://m.edsoo.ru/7f415b90

CriocoOHOCTBIO K
AMOIMOHAITBHOMY n
ACTETUYECKOMY  BOCTIPHUSITHIO
MaTeMaTHYECKUX O00BEKTOB,
3ajad, pelIeHuH,
paccyXJeHUul, YMEHUIO BUAETH
MaTeMaTUYECKHE
3aKOHOMEPHOCTH B HCKYCCTBE;

YpaBHEHHUS U CUCTEMBI
JIMHEWHBIX YpaBHEHUN

13

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

OpueHranuel B AEATEIBHOCTU
Ha COBPEMEHHYIO  CHCTEMY
Hay4HbIX MpeJCTaBICHUNH 00
OCHOBHBIX  3aKOHOMEPHOCTSIX
Pa3BUTHS YEJIOBEKA, IPUPOJIBI U



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

oO1iecTBa, MMOHUMAaHUEM
MAaTeMaTHYEeCKOM HAayKu Kak
chepsr YEJI0BEUECKOU
JESITEIbHOCTH, JITAIOB eé
Pa3BUTUS W 3HAYUMOCTHU JIJIst

pa3sBUTHA OUBUIIM3alluH,
OBJIAACHUEM SI3bIKOM
MaTEMaTUKHU n

MaTeMaTU4eCKON  KYJIbTypOu
KaK CpPeJICTBOM TO3HAHUS MHUPA,
OBJIaJICHUEM MPOCTEUIIUMU
HaBbIKAMHU HCCJIEN0BATEIHLCKOMN
JIeSITETLHOCTH.

[ToBTOpEeHUE M 0000IICHNE

19

bu6moreka [IOK
https://m.edsoo.ru/7f415b90

OpueHTanyell Ha IPUMEHEHNE
MaTeMaTHUYECKUX 3HAaHUU IS
perieHus 3a1a4 B 00IacTh
COXPAHHOCTHU OKPY>KaloIIei
cpenbl, IIIaHUPOBAHUS
MIOCTYIIKOB U OLICHKU UX
BO3MOJKHBIX ITOCIEACTBUM IS
OKpY>Karolleu cpepl,
OCO3HAHHUEM TJI00aJTLHOTO
XapaKTepa SKOJIOTUUECKHUX
npoOsieM U MyTel uX perieHus

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102



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

Anrebpa, 8 kiacc/ Mepsnsik A.T'., [lononckuii B.b., Sxup M.C.; nox penakiueit [Togonsckoro B.E., ObmecTBo ¢
orpaHu4eHHoi oTBeTCTBEHHOCTHIO M3narenbckuil nentp « BEHTAHA-T'PA®»; AkuronepHoe obmiectBo «M31areabcTBo

«IIpocsemenue»
8 KUIIACC
KoJsnyecTBo 4yacoB BocnurareabHblil acniekT
HaumenoBaHue DJIEeKTPOHHbBIE
Ne Kourpoas | IIpakTuy
pa3aeaoB U TeM (uudpossbie)
n/n Bcero | Hble ecKHe
NMPOrpaMMblI o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
['oTOBHOCTBIO K  JIEHCTBHSIM B
Yucna u YCIOBHSIX HEOTPEIETEHHOCTH,
BBIYHCIICHUSI. MTOBBIIIICHUIO YPOBHS cBOEH
KBaipaTHbIe KOpHH. KOMITETEHTHOCTH 4epe3 MPAKTHISCK
CrerneHp C 1esbIM 38 2 bubmmorexa LOK esATEITHLHOC f pc e yme YIZ
JeSITeIbBHOCTh, B TOM YHUCI HU
https://m.edsoo.ru/7f417af8 ’ M .
MOKa3aTeseM. YUUTBHCSA y IpYTux JIOZICH,
OyHKIUH. npuoOpeTaTh B COBMECTHOM
OCHOBHBIE TTOHSITUS JCATCIIBHOCTH HOBBIC 3HAHUWS, HAaBBIKU
Y KOMIIETEHIIUU U3 OTbITA APYTHX.
OpueHTanued Ha NPUMEHEHUE
MaTeMaTHUYeCKUX 3HAHUH IS PEeLIeHUs
3aJa4 B 00JIaCTH COXPAaHHOCTH
Bubmmorexa IIOK OKPY’KaroIIel Cpeibl, INIaHUPOBAHKS
AJrebpandeckue https://m.edsoo.ru/7f417af8
L : MOCTYIKOB U OLIEHKU UX BO3MOKHBIX
BBIpAXKCHU. https://m.edsoo.ru/7f4343e2 o .
21 2 MOCIIEJICTBUH ISl OKpYXKAIOIIeH
AnreOpanveckas https://m.edso0.ru/7f434572 CPEIIBL. OCO3HAHHEM IIOGATLHOIO
ApoOb https://m.edso0.ru/7f42d452 Peaph 5
https://m.edsoo.ru/7f42eaaa XapaKkTepa SKOJOTHUCCKUX MPOOICM 1
IIyTE€W UX PEIICHUS,;
TOTOBHOCTBIO IPUMEHSITh
MaTeMaTH4eCKHUe 3HAHUSI B UHTEpecax



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

CBOETO 3JI0POBbSI, BEICHUS 37I0POBOTO
00paza >kxu3HU (3J0pOBOE MUTAHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHITUN U
OTJIbIXa, PEryisapHas puznueckas
AKTUBHOCTH), COPMHPOBAHHOCTHIO
HaBbIKa pedIiekcruu, TpU3HAHHEM
CBOEro MpaBa Ha OUIMOKY U TAKOTO ke
npaBa JAPYyroro 4eJoBeKa

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

https://m.edsoo.ru/7f42eela

https://m.edsoo.ru/7f42f158

OpuenTanyeii B IeATEILHOCTH Ha
COBPEMEHHYIO CUCTEMY Hay4YHBIX
MPEACTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA,
MIPUPOJIBI M 00IIIECTBA, TOHUMAaHUEM

KBagpartusie o

S https://m.edsoo.ru/7f42f3f6 MATEMATHIECKOH HAYKH KaK Cdephl

Keaparssi 19 hiipsy/medsoo WTfA25e | o o
P https://m.edsoo.ru/7f42fef0 pazgamm e ——— OBJ"IILaI[eHI/IeM

TPEXHIICH https://m.edso0.ru/7f430076 ’

_ SI3LIKOM MAaTEMATHUKU U
https://m.edsoo.ru/7f42fd38 MATEMATHUECKOH KYIBTYPOii Kak
https://m.edsoo.ru/7f43c542 CPEICTBOM TO3HAHUS MUPA,
https://m.edsoo.ru/7f42f75¢c OBJIaZIcHAEM IIPOCTEHIIMMH HaBBIKAMH

HCCIIEN0BATENILCKON IEATENLHOCTH
Bubmioreka LIOK [IposiBIeHnEeM UHTEpEca K MPOLLIOMY
https://m.edsoo.ru/7f417afg | ¥ HAaCTOAIIEMY POCCHMCKON
. MaTeMaTHUKH, LIEHHOCTHBIM

VpaBHeHus 1 https://m.edsoo.ru/7f43d6d6 i

https://m.edsoo.ru/7f42c692 | OTHOLICHUEM K JOCTHXKCHUSAM
HEpaBEHCTBA. 12 B

https://m.edso00.ru/7f42c840 | poCCUHCKUX MAaTEMaTUKOB 1
Hepasencrsa . N .

https://m.edso0.ru/7f42ch88 | poccuiickoii MaTeMaTHIECKOM KO,

https://m.edso0.ru/7f42cd2¢ | k ycronp30BaHMIO STHX TOCTHKEHHI B

https://m.edsoo.ru/7f42c9e4 JPYTHX HAayKax 1 MPHKIIHbIX cdepax
IToBTOpEeHue n 12 bubmuorteka [JOK YCTaHOBKOW Ha aKTUBHOE y4acCTHE B



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4

00001enne

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

https://m.edsoo.ru/7f43736¢

https://m.edsoo.ru/7f437510

https://m.edsoo.ru/7f4376b4

https://m.edsoo.ru/7f436b88

https://m.edsoo.ru/7f437858

pelIeHIH MTPAKTUYECKHX 3a/1a4
MaTeMaTH4eCKOI HAaIpaBJICHHOCTH,
OCO3HaHHEM BaKHOCTH
MaTeMaTH4eCKOro oOpa3oBaHUs Ha
NPOTSDKEHUH BCEH JKU3HU JUIS
YCIEeNTHOH MpodeccrnoHaATbHON
NEeSITETbHOCTH U Pa3BUTHEM
HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM U TIOCTPOEHUEM
WH/IMBUYAJIEHOHM TPaeKTOPUU
00pa30BaHus M KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U
00mIeCTBEHHBIX TOTPEOHOCTEH

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

Anrebpa, 9 kiace/ Mepsnsik A.T'., [Tononckuii B.b., SIkup M.C.; nox penakiueit [logonsckoro B.E., O0mectBo ¢
orpaHu4eHHOi oTBeTCTBEHHOCThIO M3narenbckuil nentp « BEHTAHA-T'PA®»; AxkuronepHoe obmiectBo «M31areabcTBo

«IIpocsemenue»
9 KJIACC
KouunyecTBo 4yacoB DIEeKTPOHHBIE BocnurareabHblil acniekT
HaumeHoBaHue
Ne Koutpoas | I[IpakTu (undpossbie)
pa3aeyioB M TeM
n/n Bcero HbIE yecKHue 06pa30BaTeJH)Hble
NporpamMmbl
padoTbI padoThI pecypchbl
I'oToBHOCTBIO K e CTBUSIM B
YCIIOBUSIX HEOTpeIeIEHHOCTH,
bubnuoreka [JOK MTOBBILLICHUIO YPOBHS cBOEH
https://m.eds00.ru/7f419d08 KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
HepaBenctpa 15 1 https://m.edsoo.ru/7f43ad5a JIeSATETLHOCTh, B TOM YHCJIE YMEHHUE
https://m.edsoo.ru/7f43af08 YUUTBCS y IpYTux TIOACH,
nmpuoOpeTaTh B COBMECTHOM
JESITEIbHOCTH HOBBIE 3HAHUS, HABBIKU
Y KOMIIETEHIIUU U3 OTbITA APYTHX.
OpueHTanued Ha NPUMEHEHHE
bubimorexa LIOK MaTEeMaTHYEeCKUX 3HAHUH JIJIS PEIICHUS
https://m.edsoo.ru/7f419d08 3aj1a4 B 06J1aCTH COXPAHHOCTH
https://m.edso00.ru/7f4396¢6 OKPYKAIOIIEH Cpe/Ibl, IIAHHPOBAHHS
https://m.edsoo.ru/7f439842 HOCTYIIKOB H OICHKE HX BOIMOMKHEIX
OyHKIMH 18 1 https://m.edsoo.ru/7f439eb4

https://m.edsoo.ru/7f43a03a

https://m.edsoo.ru/7f43alac

https://m.edsoo.ru/7f43a31e

MOCJEACTBUH 7151 OKpYXKarolen
Cpelibl, 0OCO3HAHHEM TJI00ATEHOTO
XapakTepa dKOJOTHYECKHX MpodiieM u
IIyTeW UX PEIICHUS,

TOTOBHOCTBIO IPUMEHSTh



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

MAaTCMaTUYCCKUEC 3HAHNA B MHTCPCCaX
CBOETO 3JI0POBbSI, BEICHUS 37I0POBOTO
00paza >xu3HU (3J0pOBOE MUTAHUE,
cOaaHCUPOBAHHBIM PEXXUM 3aHITUH U
OTJIbIXa, PEryIsApHas puznueckas
AKTUBHOCTH), COPMHPOBAHHOCTHIO
HaBbIKa pedekcuu, Npu3HaHUEM
CBOEro IpaBa Ha OLIMOKY U TaKOTro e
npaBa JAPYyroro 4eJoBeKa

OpuenTanueii B IeATEIbHOCTH Ha
COBPEMEHHYIO CUCTEMY Hay4YHBIX
MPEACTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YETIOBEKA,
MIPUPOJIBI M 00IIIECTBA, TOHUMAaHUEM

bubnuoreka [JOK =
UpCIoBbLe https://m.edso00.ru/7f419d08 MATCMATHHCCKOM HAyKiT KaK ctepsl
YeJI0BEUCCKOM ACATCITHLHOCTH, 3TAllOB
MTOCJICA0BATEILHOCTH 15 hitps://m.eds00.1/71430098 e€ pa3BUTHS U ;:[Hathocm J"ISI
A https://m.edsoo.ru/7f43b21e pazgamm e —— OBJ"IIlaI[eHI/IeM
https://m.edso00.ru/7f43b5a2 ’
SI3IKOM MaTEMAaTHKH U
MAaTeMaTUYECKON KyIbTYpOu Kak
CPEICTBOM IO3HAHUS MUDA,
OBJIQJICHUEM TIPOCTEUIITUMU HaBBIKAMH
HCCIICIOBATEIIBLCKOM IEITCIIbHOCTH
[IposiBiieHnEM HHTEpECa K MPOLITIOMY
Y HaCTOSIIEMY POCCUICKOM
Yucna u bubnorexa LIOK MaTeMaTHUKH, IIEHHOCTHBIM
https://m.edso00.ru/7f419d08
BBIYHCIICHUSL. OTHOIICHHUEM K JIOCTHKCHUSIM
JlericTBUTEIIbHBIE > hitps://m.eds00.1u/7143d0bd OCCHICKHX MaT€MaTHUKOB U
https://m.edso00.ru/7f43d23a p L .
qHclia POCCUICKON MaTEMaTUYECKOM IIKOJIBI,

https://m.edsoo.ru/7f43d55a

K HCIIOJIb30BAHUIO 3TUX JOCTHKEHHM B
JPYrUX HayKax U MPUKIAJAHBIX cepax



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

YpaBHeHusa u

bubnunoreka LIOK

https://m.edsoo.ru/7f419d08

https://m.edsoo.ru/7f43ab84

https://m.edsoo.ru/7f43e6¢c6

https://m.edsoo.ru/7f43ebda

https://m.edsoo.ru/7f43ed7e

https://m.edsoo.ru/7f43f3b4

https://m.edsoo.ru/7f43f58a

https://m.edsoo.ru/7f43ef2c

https://m.edsoo.ru/7f43f0c6

YcTaHOBKOH Ha aKTMBHOE Y4acTHE B
peLIeHIH PAKTUYECKUX 3a]1a4
MaTeMaTUYeCKOi HaITpaBJICHHOCTH,
OCO3HAaHHEM BaKHOCTH
MaTeMaTH4eCcKOro o0Opa3oBaHUs Ha
MMPOTKCHUU BCEH KU3HHU JIIsL
YCHENIHOW npodecCuoHaTbHOU
ACATCIIBHOCTHU U Pa3BUTUCEM
HEOOXOJUMBIX YMEHHM, 0CO3ZHAHHBIM

HEpABCHCTRa. . 24 https://m.edsoo.ru/7f43f72e BBIOOPOM 1 MOCTPOCHHEM
Crctemer ypasHenuit https://m.edsoo.ru/7f43f8a0 MH/IMBH/yaIbHOW TPACKTOPHH
https://m.edsoo.ru/7f43fe0e 00pa3oBaHUs U )KU3HEHHBIX TIJIAHOB C
https://m.edsoo.ru/7f4401a6 Y4ETOM JINYHBIX HHTEPECOB U
https://m.edsoo.ru/7f4404f8 0OIIIECTBEHHBIX HOT’pG6HOCTCﬁ
https://m.edso00.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edso0.ru/7f43¢3d0
https://m.edso00.ru/7f43¢3d0
https://m.edsoo.ru/7f43c9b6
bu6mmoreka [IOK I'oTOBHOCTEIO K NEUCTBUSIM B
https://m.edso00.ru/7f419d08 YCIOBUSIX HEOIPEeICTEHHOCTH,
https://m.edsoo.ru/7f443b12 MOBBIIICHUIO YPOBHS CBOEH
https://m.edsoo.ru/7f443cd4 KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO
HOBTOpeHI/IC, https://m.edsoo.ru/7f443fea IEeATEIbHOCTh, B TOM YUCIIE YMEHUE
00o011eHue, o5 https://m.edsoo.ru/7f4441ca VUUTBCS y JPYTHX JHOJIEH,
cHUCTeMaTH3aIUs https://m.edsoo.ru/7f444364 npruoGperath B COBMECTHOI
3HAHUH https://m.edsoo.ru/7f4446f2

https://m.edsoo.ru/7f444a94

https://m.edsoo.ru/7f444c56

https://m.edsoo.ru/7f444f44

https://m.edsoo.ru/7f44516a

JACATCIIBHOCTH HOBBIC 3HAHWS, HAaBBIKH
N KOMIICTCHIINHU W3 OIIbITA APYIUX.



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IINIAHUPOBAHHUE 7 KJIACC

Ne i/ Tema ypoka Komriecreo
4acoB
Yuciaa u Bpruncienus. PanuonanabHble ynciaa- 24 yaca

Jlpobu OOBIKHOBEHHBIE U JECATUYHBIE, IEpexojJ OT OAHOM (opmbl 3amucu apobeit k npyroi. [lonsTue

1 paIMOHaIBbHOTO YHUCIA, 3alUCh, CPAaBHEHHUE, YNOPAJOUYMBAHME pAallMOHANBHBIX yucen. I[lpusHaku aenumocty, 1
pa3oKeHus: Ha MHOXKHUTENIN HaTypajlbHBIX YHCEl.

2 Apudmernueckue AeMCTBUS C pallMOHAIbHBIMU YHUCIaMH. PalioHanbHble yncia.

3 Apudmernueckue AeMCTBUS C pallMOHATbHBIMU YHUCIaMU. YHCIIOBBIE BHIPAKEHHUSL.

4 Apudmernueckue JeMCTBHS C pallMOHATBHBIMU yciiaMu. Beipaskenus ¢ nepeMeHHbIMU. [lepemMeHHbIe, UnCI0BOE 1
3HaYEHUE BBIPAKEHUSI C IEPEMEHHOM.

5 ApubmMeTnueckne TeUCTBUS C PallMOHATLHBIMU urciiaMu. CBONCTBA IEHCTBUN HAJl YMCIIAMH. 1
ApubmMeTrnueckne IEUCTBUS C PAllMOHATLHBIMYU YnciaMu. ToxaecTBa. ToxaeCTBEHHBIC MPeoOpa3oBaHUs

6 BeIpakeHui. [IpeoOpa3zoBanne OYKBEHHBIX BHIPAKCHHUH, TOXKICCTBEHHO PaBHBIC BRIPAKCHHUS, PABHIIA 1
npeoOpa3oBaHMs CyMM U MTPOU3BEACHUN, MPaBUiIa PACKPHITUS CKOOOK U MPUBEICHUS TIOJOOHBIX CllaraeMbIX.
CpaBHeHME, yIOPsI0YMBAaHNE PAMOHANIbHBIX uncen. CpaBHEHNE 3HAUEHU I BbIPAXKEHUN.
CraproBasi AuarHocTu4yeckasi padéora
VYpaBHeHHe, KOPEHb YPaBHEHUS, IIPaBHIia IpeoOpa3oBaHus ypaBHEHUs], PABHOCHIILHOCTh YPaBHEHUH .

9 JluHeitHoe ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIIO KOPHEH JMHEUMHOrO ypaBHEHHUS, PEIICHUE JIUHEUHBIX 1
yYpaBHEHUH.
JIuneliHOe ypaBHEHUE C OHOU IEPEMEHHOM, YUCIIO KOPHEW JIMHEHHOTO YPaBHEHHUS, pELICHUE JTMHEHHBIX

10 yYpaBHEHUH. 1
JInneliHOE ypaBHEHHUE C OJHOU IIEPEMEHHOM, YACIIO KOPHEN JIMHEHHOTO YPaBHEHHUs], PEILICHUE JTUHEHHBIX

11 YpaBHEHUM. 1

12 CocraBieHue ypaBHEHUH TI0 YCIOBHIO 3a7auu. PellieHne TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO yPaBHEHUM. 1




Pemienne 3aiau u3 peanbHOM MPaKTUKU HA YacTH, HA JPOOH ¢ MOMOUIbI0 ypaBHeHUU. CocTaBieHHE ypaBHEHUM

13 1
I10 YCJIOBUIO 3a/1a4H.

14 Tpu ocHOBHBIE 33a7auu HA MPOICHTHI, PEIICHHE 3a/1a4 W3 pealbHON mpakTukd. CocTaBieHWE ypaBHEHUH IO 1
YCJIOBHIO 3a/1auu. PeleHne TeKCTOBBIX 3a/1a4 € TIOMOIIbIO YpaBHEHHIA.

15 Tpu ocHOBHBIE 33a7aud HA TPOICHTHI, PEIICHHWE 3a/1a4 W3 peanbHON npakTtukd. CocTaBieHWE ypaBHEHUH IO 1
YCIIOBHIO 33/1a4H. PemeHre TeKCTOBBIX 3a/1a4 ¢ TIOMOIIBIO YpaBHEHHIA.

16 JlomycTrMble 3HaYeHHs MEepeMeHHBIX. [IpencTaBiieHre 3aBHCHMOCTH MEXKIY BEIHMYMHAMU B BHIE (HOPMYIIBL. 1
Breruucnenus mo popmynam. opmyssl.

17 KonTtpoabHnas padora Nel no teme ""BbipaieHusi, To1ecTBa, ypaBHeHUs ' 1

18 CreneHp ¢ HaTypaJIbHBIM TOKa3aTeJIeM: OIpejeieHHe, MpeoOpa3oBaHre BhIPAXKEHHI Ha OCHOBE ONpeieNieHus, L
3anmuck OoNpImmX yrceld. [IporeHThI, 3aIuch MPOLICHTOB B BHIE IPOOH U APOOH B BUJE MPOIICHTOB.

19 CBoiiCTBa CTENEHU C HATYPAJIbHBIM IOKAa3aTeIeM. Y MHOKEHHE U JIEJICHUE CTENIEHEN 1

20 CBoiiCTBa CTENIEHU C HATYPAJIbHBIM MOKa3aTeaeM. Y MHOKCHHE U JISJICHUE CTETIeHEeH 1

21 CBoiiCTBa CTENEHU C HATYPAJIbHBIM MOKa3aTeaeM. Y MHOKCHHE U JISJICHUE CTETIeHEH 1

22 CrerneHb ¢ HATYpaJIbHBIM MMOKa3aTeneM. Bo3BeieHrne B CTETICHh MPOU3BEACHHS M CTETICHU 1

23 CreneHb ¢ HaTypalbHBIM IIOKa3aTesieM. Bo3BeneHue B creneHb NpOU3BEAECHUS U CTEIEHU 1

24 CreneHb ¢ HaTypalbHBIM IOKa3aTesieM. Bo3BeneHue B creneHb NpOU3BEAECHUS U CTEIIEHU 1

Koopaunatsl u rpadpuku. @ynkuuu. OaqHowiensl — 18 yacos

o5 Koopm:IHaTa TOUKU Ha NpsMoH. YuncnoBsle NpoMexyTku. PaccTosHue Mexay IByMs TOUKaMU KOOPIMHATHOM 1
IPSIMOH.

26 [IpsimoyromnbHast cuctema koopauHar, ocu OX u Oy. Alcuucca U opiuHaTa TOYKU Ha KOOPAWHATHOM IIOCKOCTH. 1
[Tpumeps! rpadukos, 3aganHbIX Gopmynamu. UTeHne rpadMKoB peaabHbIX 3aBUcUMoOcTel. [loHsTHEe QyHKIMH.

27 I'padpux Gpynkiuu. CoicTBa PYHKIIMH. 1

28 CaoiicTBa (hyHKIHUH. 1

29 CaoiicTBa (hyHKIMH. 1

30 Peanbubie 3aBucumoctu. [IpsiMas u o6paTHas MpoONOPLUOHATILHOCTH 1




31 Jluneitnas Gynkuus, e€ rpapuk. ['paduk dynkmm y = |X). 1
32 JIuneiinas QyHkums, e€ rpaduk 1
33 [Toctpoenue rpaduka TuHEHHOW QyHKINH. 1
34 [Toctpoenue rpaduka TuHEHHOW QyHKINH. 1
35 I'paduk dpyskmm y = [X). 1
36 I'paduk dpyskmm y = [X). 1
37 OnHoYJIeH U €ro CTaHAapTHBIN BUT 1
38 YMHOXKEHME OHOYIEHOB. Bo3BeieHre OJHOYJIEHOB B CTEIEHD 1
39 OyHKIMK y=X2 U y=X3 U uX rpaduku 1
40 OyHKIMK y=X2 U y=X3 U uX rpaduku 1
41 OyHKIMK y=X2 U y=X3 U uX rpaduku 1
42 KonTtpoJubHas padora Ne2 no reme "Koopaunarel u rpadpuku. @®ynxuun. OqHoqseHs" 1
AJiredpanyecKue BbIpaskeHus1-28 yacon
43 MHorouneH W ero craHmapTHeii Bui. IIpeoOpa3oBanne OYKBEHHBIX BBIPAKCHHM, PpACKphITHE CKOOOK U 1
MpUBEACHNE MOIOOHBIX CIaraeMbIX
44 MHorouneH W ero craHmapTHeii Bui. IIpeoOpa3oBanne OYKBEHHBIX BBIPAKCHHM, PACKphITHE CKOOOK U 1
MIpUBEACHUE MOIOOHBIX CIaraeMbIX
45 CnosxeHue, BBIYUTaHHE MHOTOUYIEHOB. 1
46 CnosxeHue, BEIYUTaHUE MHOTOUYWIEHOB. 1
47 VYMHOXKEHNE OTHOWIEHa Ha MHOTOWIEH. 1
48 VYMHOXXEHHE OTHOWIEHa Ha MHOTOWIEH. 1
49 BriHecenue o01ero MHOXUTENA 32 CKOOKH 1
50 BriHecenue o01mero MHOXUTENA 32 CKOOKH 1
51 YMHOX€EHHE MHOTOUYJIEHa HA MHOTOYJIEH 1
52 YMHOX€EHHE MHOTOUYIEHa HA MHOTOUJIEH 1
53 PaznoxxeHre MHOrO4JICHOB HA MHOKUTEIH CII0OCOO0M IpyNIHUPOBKH 1




o4 PaznoxxeHre MHOrOWICHOB Ha MHOKUTEIH CII0OCOO0M IpYIITUPOBKH 1

55 @OopMyJIbl COKPAIIEHHOIO YMHOKEHHs. POpMyIbl COKPAIIEHHOIO YMHOJKEHHs: KBaJapaT CyMMbl U KBajapar 1
pasHocTu. Bo3Benenue B KBaapar v B KyO CyMMBI H Pa3HOCTH JIBYX BBIPKCHHUN

56 @opMynbl COKpAIIEHHOTO YMHOXKEHHUS. POpMyIbl COKpAIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMBI M KBaJpaT 1
pasHocTu. Bo3Benenue B KBagpaT U B KyO CyMMBI M pa3HOCTH JIBYX BBIPOKEHUH

57 @opMynbl COKpAIIEHHOTO YMHOXKEHHUS. DOpMyIbl COKpAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMBI M KBaJpaT 1
pasHocTu. Bo3Benenne B KBaapar v B KyO CyMMBI B Pa3HOCTH JIBYX BBIPAKCHHN

58 @opMynBl COKpAIEHHOTO YMHOXKEHHUS. POpPMYIbI COKpAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMBI W KBaJpar 1
pasHocT. Bo3Benenne B KBaapar v B KyO CyMMBI B Pa3HOCTH JIBYX BBIPKCHHN

59 PaznoxxeHre Ha MHOKUTEITN C TOMOIIIBI0 (JOPMYIT KBaJipaTa CyMMBI U KBaJjpaTa pa3HOCTH. 1

60 PaznoxxeHne Ha MHOKUTEIN C TOMOIIIBI0 (POPMYIT KBaJipaTa CyMMBI U KBaJjpaTa pa3HOCTH. 1

61 @opMmyIia pa3HOCTH KBAJIPAaTOB. Y MHOXKEHHE PA3HOCTH JIBYX BBIPQKEHHU HA UX CYMMY 1

62 @opmyIia pa3HOCTH KBAJIPAaTOB. Y MHOXKEHHE PA3HOCTH JIBYX BBIP@KEHHU HA UX CYMMY 1

63 dopmyria pa3HOCTH KBAJPaTOB. Y MHOKCHHE PA3HOCTH JIBYX BBIPOKEHUN HA X CYMMY. 1

64 PaznioskeHne pa3HOCTH KBaJIpaToOB HA MHOYKUTEIIH. 1

65 PazniokeHne pa3HOCTH KBaJPAaTOB HA MHOKHTEIIH. 1

66 PaznioskeHne pa3HOCTH KBAJPAaTOB HA MHOMKHUTEIIH. 1

67 PaznoxeHne Ha MHOKUTEM CYMMBI M pa3HOCTH KyOOB. 1

68 [IpuMeHeHHe pa3InYHbIX CIIOCOO0B IS PA3JIOKEHHS Ha MHOKHUTEIIH. 1

69 [IpuMeHeHne pa3IMYHbIX CIIOCOO0B IS PA3JIOKEHHS HA MHOKHUTEIIH. 1

70 KonrpoabHnas padora Ne3 no teme ""MHorowieHnbl. @opmyJibl COKPALIEHHOT0 YMHOKeHUs" 1

YpaBHeHUs U CHCTeMBbI JTUHEHHBIX YpaBHeHHii- 13 yacoB

71 JluneitHOE ypaBHEHHUE C IBYMs MIEPEMEHHBIMU U ero rpaduk. YpaBHEHUE, IPaBHUIia MPeoOpa3oBaHUs YPaBHEHHUS, 1
PaBHOCHIILHOCTh YPaBHEHUH.

7 JluneitHOE ypaBHEHHE C IBYMS MIEPEMEHHBIMU U €ro rpaduk. YpaBHEHUE, MpaBuia NpeoOpa3oBaHus ypaBHEHUS, 1
PaBHOCHIILHOCTh YPaBHEHUH.

73 Cucrema JIByX TUHEHHBIX YpaBHEHHM ¢ IByMS NepeMEHHBIMU. Perienre cucteM ypaBHeHUN TpadudecKum 1




crioco0oM.

Cuctema AByX JMHEHHBIX YPAaBHEHHI ¢ ABYMsI IepeMeHHBIMU. Pelenne cucteM ypaBHEHHIH Tpa@uuecKiuM

74 1
CII0COOOM.

75 Cucrema IByX JHHEHHBIX YPAaBHEHHH C ABYMsI IEpEeMEHHBIMU. Pemenne cucreM ypaBHEHHH criocobom 1
[10JICTAHOBKH.

76 Cucrema ByX JTUHEHHBIX YpaBHEHMH ¢ IByMs IlepeMEeHHbIMU. Pelienue cucreM ypaBHEHUI ciocoOom 1
10/ICTAHOBKH.

77 Cucrema ByX JTUHEHHBIX YpaBHEHMH ¢ IByMs IlepeMEeHHbIMU. Pelienue cucreM ypaBHEHUI criocoOom 1
CIIOKEHUS.

78 Cucrema ByX TUHEHHBIX YpaBHEHHH ¢ IByMs TepeMeHHbIMU. Pelienne cucreM ypaBHEHU# criocobom 1
CIIOKEHUS.

79 Cucrema 1ByX JIMHEVHBIX YPABHEHHI C IBYMsI IEPEMEHHBIMU. 1

80 [Tpumeps! perreHust TEKCTOBBIX 33124 C IIOMOIMIBIO CHCTEM YPaBHEHUH. 1

81 [TpuMephI perreHns TEKCTOBBIX 3a71a4 ¢ TIOMOIIBIO CHCTEM YpaBHEHUH. 1

82 [Ipumeps! penieHust TEKCTOBBIX 3a7a4 € MOMOILBIO CUCTEM YPaBHEHHM. 1

83 KontpoabHasi pa6ora Ned4 o teme " YpaBHeHUsI H CHCTeMbI JIMHEHBIX ypaBHeHUH 1

IloBTOpenue — 19 yacon

84 [ToBTOpEHNE OCHOBHBIX MOHATHIA U METOJIOB Kypca 7 Kjacca, 00001eHne 3SHaHU i 1

85 [ToBTOpEHME OCHOBHBIX MOHATHIA U METOJIOB Kypca 7 Kjacca, 00001eHne 3SHaHU i 1

86 [ToBTOpEHNE OCHOBHBIX MOHATHI U METO/IOB Kypca 7 Kiiacca, 00001IeHne 3HaHui 1

87 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOIOB Kypca 7 Kilacca, 0000IIeHne 3HaHun 1

88 BIIP 1

89 [ToBTOpEHNE OCHOBHBIX MOHATUI 1 METOOB Kypca 7 Kiiacca, 0000IIeHre 3HaHU ! 1

90 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOIOB Kypca 7 Kiiacca, 0000IIeHne 3HaHu ! 1

91 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOIOB Kypca 7 Kiiacca, 0000IIeHne 3HaHu | 1

92 [ToBTOpEHNE OCHOBHBIX MOHATHI  METOI0OB Kypca 7 Kiiacca, 0000IIeHne 3HaHu | 1




93 [ToBTOpEHUE OCHOBHBIX MOHSATUI M METOIOB Kypca 7 Kiiacca, 0000IIeHre 3HaHu ! 1
94 [ToBTOpEHUE OCHOBHBIX MOHSATUI M METOIOB Kypca 7 Kiiacca, 0000IIeHre 3HaHu ! 1
95 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB Kypca 7 Kiiacca, 000011eHre 3HaHUM 1
96 Hrorosasi koHTpoOJILHaAsI padoTa 1
97 [ToBTOpEHME OCHOBHBIX MOHSATHI M METOIOB Kypca 7 Kiiacca, 0000IIeHne 3HaHU ! 1
98 [ToBTOpEHME OCHOBHBIX MOHIATUIA U METOJIOB Kypca 7 Kjacca, 00001eHne 3HaHU I 1
99 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB Kypca 7 Kilacca, 00001eHe 3HaHU] 1
100 [ToBTOpEHME OCHOBHBIX MOHIATUIM U METOJIOB Kypca 7 Kjacca, 00001eHrne 3HaHU i 1
101 [ToBTOpEHME OCHOBHBIX MOHATHIA U METOJIOB Kypca 7 Kjacca, 00001eHne 3SHaHU i 1
102 [ToBTOpEHME OCHOBHBIX MOHSITHI U METOJIOB Kypca 7 Kiiacca, 00001eHne 3HaHui 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KUIIACC

Koianyect
Ne
Tema ypoka BO 4acoB
n/n o e
Bcero
Yucaa u Borunciaenus. Kaapatusie kopuu. Ctenens ¢ neabiM nokaszarejieM. @®yHkuuu. OcHOBHbIE MOHATHUS 38
1 Panmonaneupie  apobu. AnreOpawueckass ApoOb. JlomycTumple 3HAUYE€HHMsS] TEPEMEHHBIX, BXOJAIIUX B 1
anredpanvecKe BbIpaKeHUs
2 Panmonaneubie 1po6u. Anredpanyeckas ApoOb. JlomycTuMble 3HaU€HUS IEPEMEHHBIX, BXOSIINX B 1
anredpanvecKue BbIpaKeHUs

3 OcHOBHOE CBOMCTBO panMoHaIbHON po6u. OCHOBHOE CBOMCTBO airedpandeckout 1poou. 1
4 OcHOBHOE CBOWCTBO pamMoHaabHOM 1poOu. OCHOBHOE CBOMCTBO aireOpandecKou Ipoowu. 1
5 OcHOBHOE CBOWCTBO parMoHaIbHOM 1poOu. OCHOBHOE CBOMCTBO aireOpandecKoi Ipoou. 1
6 CrnosxeHue, BBIYMUTaHUE PAllMOHAIBHBIX AP00el ¢ 0TMHAKOBBIMU 3HAMEHATEISIMU 1

b
! CrnosxeHue, BBIYUTaHUE PALIMOHAIBHBIX JpO0ei ¢ 0TMHAKOBBIMU 3HAMEHATEIISIMU 1

b
8 CrnosxeHue, BBIYUTaHUE PALIMOHAIBHBIX P00l ¢ pa3HbIMU 3HaMEHATEIIMU 1

b
9 CrnosxeHue, BBIYUTaHUE PALIMOHAIBHBIX JPO0OEii ¢ pa3HBIMU 3HAMEHATENSIMU 1

b
10 CrnosxeHue, BBIYUTaHUE PALIMOHAIBHBIX JPO0Oeii ¢ pa3HbIMU 3HAMEHATEISIMU 1
11 CrnoxeHue, BBIYMTAHUE PALlMOHATIBHBIX APOOE ¢ pa3HBIMHM 3HAMEHATENIAMHU 1
12 CrnoxeHue, BBIYMTAHHE PALlMOHATIBHBIX APOOEH ¢ pa3HBIMHM 3HAMEHATENISIMU 1
12 CrnoxeHue, BBIYMTAHHE PALIMOHATIBHBIX APOOE ¢ pa3HBIMHM 3HAMEHATENIIMHU 1




14

KonTtpoabHnas padora Nel «OcHOBHOe cBOiiCTBO paniuoHaIbHOM Apodu. Ciio:keHne U BbIYUTAHUE
PALMOHAJIBHBIX Apo0ein»

15 YMHOX€EHUE U JIelIeHHEe pallMoHaIbHbBIX JpoOeil. Bo3Benenue panuonansHoi qpodu B creneHb. CokpalleHue
npoobeit

16 YMHOXEHUE U JIelIeHHEe pallMoHaIbHbBIX poOeil. Bo3Benenue panuonanbHoi 1pobu B crenenb. CokpalieHue
npoobeit

17 YMHOKEHHE U JIelIeHHe pallMoHaIbHbIX JpoOeil. Bo3Benenue panuonansHoi qpodu B creneHb. CokpaleHue
npobeit

18 YMHOKEHHUE U JIeJIeHHe pallMoHaIbHbBIX JpoOeil. Bo3Benenue panuonansHoi qpodu B creneHb. CokpallieHue
npobeit

19 ToxnecTBeHHble MpeoOpa3zoBaHus pallMOHAIBHBIX BeIpakeHUH. [IpeoOpazoBanue BeIpakeHHH, COIEpKAIINX
anredpanveckue Ipoou

20 ToxnecTBeHHble MpeoOpa3zoBaHusl pallMOHATBHBIX BeIpakeHUH. [IpeoOpazoBanue BeIpakeHHH, COIEpKAIINX
anreOpandeckue apoou

21 ToxxnecTBeHHBIC TPEOOpPa30BaHKS PAlIMOHATBHBIX BEIpakeHHH. [IpeoOpa3oBanue BIpaKEHUN, COACPKAIINX
anreOpandeckue apoou

22 ToxnecTBeHHbIe TPeoOpa3oBaHUs pallMOHANBHBIX BeIpakeHHH. [IpeoOpa3oBanue BbIpakeHUH, coepKalux
anreOpandeckue apoou

23 KonTpoabHasi padora Ne2 o teme «Y MHOKeHHE U eJIeHHe PAllHOHAJIBHBIX Apodeil. To:kaecTBeHHbI
npeodpPa30oBaHUs PALMOHAJIbHBIX BbIPAKEHU D)

24 PaBHOocubHBIE ypaBHeHUs. PanmonaneHblie ypaBHeHus. [Ipocreiiue 1poOHO-paliuoHaIbHbIe ypaBHEHUS

25 PaBHOcuibHBIE ypaBHeHUs. PannonansHble ypaBHeHus. [Ipocreiiue 1poObHO-paliuoHaibHbIe ypaBHEHUs

26 CreneHs ¢ 1eIbIM OTpULIATENBHBIM NTOKa3zaTesieM. CTeneHb ¢ LesbIM noka3arenaeM. CTaHaapTHas 3alKuch YHUCIIA.
PazMepbl 00bEKTOB OKPYKAIOLIEro MUpa (OT 3JIEMEHTAPHBIX YAaCTHIL 0 KOCMUYECKUX 0OBEKTOB), AJIUTEIBHOCTD
IIPOLIECCOB B OKPYKAIOLIEM MHUPE

27 Crenens ¢ 1eJIbIM OTPULIATENBHBIM NOKa3aTesneM. CTeNneHb ¢ LenbM noka3aTteneM. CTanaapTHas 3alKCh YUCIA.

Pa3MepLI 00BEKTOB OKpYyzKaroumero Mupa (OT QJICMCHTApPHBIX YaCTHUL[ 10 KOCMHUYCCKUX O6TJCKTOB), JJIIMTCIBHOCTD




MPOLIECCOB B OKPYXKAIOIIEM MUPE

28 CreneHsp ¢ 1eTBIM OTPULIATENBHBIM MOKa3aTeneM. CTerneHb ¢ HenbIM nokas3areneM. CTaHaapTHas 3alKCh YHUCIIA.
Pa3mepnr 00bEKTOB OKpYXKaroIero Mupa (0T 3JEMEHTAPHBIX YACTHIL 10 KOCMUYECKUX OOBEKTOB), 29TUTEIIBHOCTD 1
MIPOIIECCOB B OKPY)KAIOIIEM MUPE
29 CreneHp ¢ eTbIM OTPULIATENFHBIM MoKa3zaTeseM. CTeneHb ¢ HeNbIM rmoka3aTteneM. CTaHaapTHas 3aIKCh YHCTIA.
Pa3mepsr 00bEKTOB OKpYXKAIOIIEro MUPa (OT 3JIEMEHTAPHBIX YACTHUIL 10 KOCMUYECKUX OOBEKTOB), JUIUTETLHOCTh 1
MIPOIIECCOB B OKPY)KAIOIIEM MHPE
30 o
CBOICTBa CTETIEHU C LENBIM MTOKa3aTeIeM 1
1 .
3 CBolicTBa CTEMEHHU C 1EJIbIM MOKa3aTeIeEM 1
32 CBolicTBa CTEMEHHU C IEJIbIM MOKa3aTeIEM 1
33 CBolicTBa CTEMEHHU C 1EJIbIM MOKa3aTEIEM 1
34 Oyukus y=K/X u ee rpaduk. [lousrue Gpyrkiuu. O6IaCTh OMPEAETCHNS K MHOKECTBO 3HAUCHUH (DYHKIIHH.
Crioco6s1 3apanus ¢yakiui. ['padux dyakuu. CBoiicTBa (GyHKIMHU, UX OTOOpakeHre Ha rpaduke. UteHue u 1
noctpoenue rpadukoB pyuakmumii. [Ipumeps rpadukoB GyHKITNN, OTPaXKAIOIINUX pealibHbIe poiiecchl. DyHKINH,
OTHCHIBAIOLIUE MPSAMYIO U 00OpaTHYIO MPOMOPIHOHANBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepdona.
35 Oyukius y=k/X u ee rpaduk. 1
36 Oyukius y=k/X u ee rpaduk. 1
37 ®Oyuknus y=K/X u ee rpadpuk. 1
38 KonTtpoabsnas padora Ne3 no reme «PannonajbHubie ypapHeHHsl. CTeneHb ¢ HeJIbIM OTPULATEIbHbIM 1
nokazarejeM. ®ynkuusi y=K/X u ee rpapux»
Auredpanyeckne BbIpaskeHHs. Ajredpandeckasi ipodb 21
39 OyHKIMA Y = X* U ee rpaduk 1




40

Oynkius Y = X* u ee rpaduk 1

4l Oynkius Y = X* u ee rpaduk 1

42 KBanpatHsie kopHu. ApudmeTrnueckie KBaapaTHbie KOpHU. [loHsTHE 00 HppannoHaIbHOM yHcie. JlecsaTHaHbIe 1
NpUOIIMKEHNS UPPAMOHATIBHBIX yncel. JlelicTBuTenbHbIe yncna. CpaBHEHHE IEHCTBUTEIBHBIX YHCET

43 KBanparsslii kopeHb U3 yncia. ApupmMerndyeckre KBaapaTHble KOPHH. 1

a4 KBanparsslii kopeHb u3 uncia. ApupmMerndeckre KBaapaTHble KOPHH. 1

45 KBanparsslii kopeHb U3 yncia. ApupmMerndyeckre KBaapaTHble KOPHH. 1

46 CpoiicTBa apu(PMEeTHUYECKUX KBAAPATHBIX KOPHEH U UX IPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUN 1 1
BBIYHMCIICHUSM.

a7 CpoiicTBa apu(PMETHUYECKUX KBAAPATHBIX KOPHEH U UX MPUMEHEHHE K MpeoOpa30BaHUIO YUCIOBBIX BHIPAKEHUN U 1
BBIYHCIICHUSM.

48 CaoiicTBa apr(pMETHUECKUX KBAIpaTHBIX KOPHEH M UX MPUMEHEHHE K TIPEOOPa30BAHUIO YUCIIOBBIX BRIPAXKCHUHN 1 1
BBIYHCIICHUSM.

49 CBoiicTBa apudMeTHUECKUX KBAJPaTHBIX KOPHEH U UX IPUMEHEHHE K IPe0Opa30BaHUI0 YHCIIOBBIX BBIPAXKEHUN U 1
BBIYHCIICHUSAM.

50 CBoiicTBa apuMeTHUECKUX KBAJPAaTHBIX KOPHEH U UX IPUMEHEHHE K TPe0Opa30BaHUI0 YHCIIOBBIX BBIPAXKEHUHN U 1
BBIYHCIICHUSAM.

51 ToxnecTBeHHbIE TPe0OPa30BaHUS BBIPAKEHHH, COAEPIKAIIMX apuPMETHIECKHUE KBAaJJpaTHbIE KOPHU 1

52 ToxnecTBeHHbIe TPe0Opa30BaHUs BBIPAKEHHH, COAEPIKAIINX apU(PMETHIECKHE KBAaJJpaTHbIE KOPHU 1

53 ToxnecTBeHHbIe TPeoOpa30BaHUs BBIPAKEHUM, COAEPKAIINX apu(METUUECKHE KBaIpaTHbIe KOPHU 1

54 ToxnecTBeHHbIe TPe0Opa30BaHUs BBIPAKEHHH, COAEPIKAIINX apU(PMETHIECKHE KBAaJJpaTHbIE KOPHU 1

55 ToxnecTBeHHbIe TPeoOpa30BaHUs BBIPAKEHHH, COAEPIKAIINX apuPMETHIECKUE KBaJJpaTHbIE KOPHU 1

56 Oyakmn y =X?, y = X3, y = VX, Y = |X|; rpadudeckoe perieHne ypaBHEHHH U CHCTEM YpaBHEHHM 1

57 Oyakmn y =X?, y = X3, y = VX, Y = |X|; rpadudeckoe perieHne ypaBHEHHH U CUCTEM YpaBHEHHH 1




58 Oynakun Y =X?, y = X3, y = VX, Y = |X|; rpadudeckoe perieHne ypaBHEHHA U CUCTEM YpaBHEHHH
59 KonTtpouabHnas pabora Ned4 no teme «KBaaparabie KOpHU»
Keaaparubie ypaBHenusi. KBaapaTHblil TpexuJieH 19
60 KBanpatHoe ypaBHeHue. PelieHne HEMOMHBIX KBaIpaTHBIX YpaBHEHUN. YpaBHEHHE BUa X = a 1
61 KBanpatHoe ypaBHeHue. PelieHne HENOMHBIX KBaIpaTHBIX YpaBHEHUN. YpaBHEHHUE BUAA X> = a 1
62 KBanpatHoe ypaBHeHue. PelieHne HEMOMHBIX KBaIpaTHBIX YpaBHEHUN. YpaBHEHHE BUa X = a 1
63 dopmyra KOpHEH KBaJIpaTHOTO ypaBHEHUS 1
64 dopMmyIia KOpHEW KBAaIpaTHOTO YPaBHEHUS 1
65 dopmyiia KOpHEN KBAJIPaTHOTO YPaBHEHUS 1
66 dopmysia KOpHEN KBAJIPaTHOTO YpaBHEHUS 1
67 Teopema Buera 1
68 Teopema Buera 1
69 KBagpatueiii Tpéxunen 1
70 PaznoxxeHnue kBaipaTHOro TpEXUIeHA HA MHOKHUTEIN 1
71 PaznoxxeHnue kBajipaTHOro TpEXUiIeHA HA MHOKHUTEIN 1
72 Pewrenne ypaBHeHuH, CBOASIIMXCS K KBaAPATHBIM 1
73 Pemienue ypaBHeHM, CBOIAIIMXCS K KBaAPATHBIM 1
24 Pewrenne ypaBHeHuUH, CBOAAIIMXCS K KBaApaTHbIM. PellieHre TEeKCTOBBIX 3aJa4 ¢ IOMOIIbIO KBAJAPATHBIX 1
ypaBHEHUI
75 PannoHaneHble ypaBHEHUS KaKk MATEMAaTHUYECKUE MOJEIIN PEAJIbHBIX CUTyalluid. PellieHre TeKCTOBbIX 3a1a4 1
anredpanvdeckuM crnocooom
26 PanmonanbHbIe ypaBHEHUSI KaK MAaTEMAaTUYECKUE MOJIENIN PEATIBHBIX CUTyaluil. PelieHne TeKCTOBBIX 3a7a4 1
anreOpandeckuM crocobom
77 PanmonanbHbIe ypaBHEHHUS KaK MAaTEMAaTUYECKUE MOJIENIN PEATIBHBIX CUTyaluii. PelieHne TeKCTOBBIX 3a7a4 1

anreOpandeckuM crnocooom




KonTpouabHnas padora NeS no teme "KBagparnsiii TpexuwieH. KBagpaTable ypaBHenusi. Pemmenue 3aga4 c

& NMOMOIIBI0 PALIMOHAIbHBIX YPABHeHMIT" 1
YpaBHeHnus u HepaBeHcTBa. HepaBeHncrBa 12

79 [Tpumeps! peleHus: CUCTEM HEMMHEHHBIX YPaBHEHUH C IByMsl IepeMeHHbIMH. | paduueckast HHTepIpeTanus 1

YpaBHEHHUS C ABYMs IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPaBHEHU C IBYMsI IEPEMEHHBIMU

80 YucnoBsle HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JIHOM nepeMeHHON. PaBHOCHIIBHOCTh HEPABEHCTB. 1
81 JInHelHbIEe HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEIICHHE 1
82 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHON U UX pelIeHUE 1
83 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHON U UX pelIeHue 1
84 CucreMbl TMHENHBIX HEPABEHCTB C OJJHOM IMEPEMEHHOM U UX PEILICHUE 1
85 CucteMbl TUHENHBIX HEPABEHCTB C OJHOM IMEPEMEHHOM U UX pelICHUE 1
86 CucreMbl TMHENHBIX HEPABEHCTB C OJJHOM IMEPEMEHHOM U UX PEILICHUE 1
87 CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM U UX PEIICHUE 1
88 N3obpaxenue pemeHus TMHEHHOTO HEPABEHCTBA U X CHCTEM Ha YHCJIOBOU MPSMOM 1
89 N3obpaxenune pemeHns TMHEHHOTO HEPAaBEHCTBA U UX CUCTEM Ha YHCIIOBOM MPSIMOM 1
90 KonTpoabHast padora Ne6 no reme ""HepaBencrna." 1
IloBTOpEeHUE U 0000IIEHHE 12

91 [ToBTOpEHME OCHOBHBIX MOHATHIA U METOJIOB KypCOB 7 U 8 KJ1accoB, 0000IIeHIE 3HAHUI 1
92 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB KYpCOB 7 1 8 KJ1acCOB, 0000IIeHNE 3HAHHIA 1
93 BIIP 1
94 [ToBTOpEHNE OCHOBHBIX MOHATHI U METO/IOB KypcOB 7 U 8 KJIacCOB, 000011IeHNEe 3HAHUI 1
95 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METO/IOB KypcOB 7 U 8 KJIacCOB, 000011IeHNEe 3HAHUIT 1
96 Hrorosasi KOHTpOILHAsi padoTa 1
97 [ToBTOpEHUE OCHOBHBIX MOHATUN M METOJIOB KypcoB 7 U § KJIacCOB, 000011IeHIE 3HAHUH 1
98 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METO/IOB KypcOB 7 U 8 KJIacCoB, 00001IeHNe 3HAHUIT 1
99 IToBTOpEHUE OCHOBHBIX MOHATUN U METOJIOB KypcoB 7 U § KJIacCOB, 000011IeHIEe 3HAHUM 1




100 | [ToBTOpEHUE OCHOBHBIX MOHITHI U METOJIOB KypCcOB 7 U 8 KJIacCOB, 000011IeHIE 3HAHUN

101 | IloBTOpEHHE OCHOBHBIX NOHITUH U METOJOB KYpcOB 7 U 8 Ki1accoB, 000011IeHNE 3HAHUI

102 | [ToBTOpEHUE OCHOBHBIX MOHITHI U METOJIOB KypCcOB 7 U 8 KJIacCOB, 0000IIeHIE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KUIIACC

Ne i/ Tema ypoka Komriecr
BO 4aCOB
HepasencrTBa — 15 yacos
1 YucnoBsle HEPaBEHCTBA U UX CBOMCTBA 1
2 YucnoBsle HEPaBEHCTBA U UX CBOMCTBA 1
3 YucnoBsle HEpaBEHCTBA U UX CBOMCTBA 1
4 YucnoBsle HEpaBEHCTBA U UX CBOMCTBA 1
) JInneliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX penieHue. YncaoBele MPOMEXYTKH 1
6 JIuneliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHON U UX penieHue. YncaoBple MPOMEXYTKH 1
7 JIuHeliHbIEe HEPABEHCTBA C OJTHOM EPEMEHHON U UX penieHue. YncaoBple MPOMEXYTKH 1
8 JIuneliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHON U UX penieHue. YncaoBple MPOMEXYTKH 1
9 JIuHeiHbIe HEpaBEHCTBA ¢ OJHOM MEPEMEHHON U MX perieHrne. YnucaoBbie MPOMEXYTKH 1
10 Cucrembl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN U X PEIICHUE 1
11 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHON U UX pEIICHUE 1
12 CucTteMbl TMHEUHBIX HEPABEHCTB C OJIHOM MTEPEMEHHOMN U UX PEIICHUE 1
13 CucTeMbl TMHEUHBIX HEPABEHCTB C OJIHOM MTEPEMEHHOMN U UX PEIICHUE 1
14 CucTteMbl TMHEUHBIX HEPABEHCTB C OJIHOM MTEPEMEHHOMN U UX PEIICHUE 1
15 KonTpoabHas padora Nel no Teme ""HepaBencrpa' 1
®yukuum — 18 yacos
16 KBanpatuunas ¢ynkius, e€ rpagux 1 cBOHCTBa. 1
17 KBanpatuunas ¢ynkius, e€ rpagux 1 cBOHCTBa. 1
18 [Tapa6ona, KOOpAMHATHI BEPIINHBI TapaboIIbl, 0Cb CAMMETPHH apadoIIbI 1
19 [Tapabo:a, KOOpAMHATHI BEPIINHBI TAPa00JIbl, 0Cb CHMMETPHH MapadoJIbl 1
20 [Tapa6o:a, KOOpAMHATHI BEPIIMHBI TapaboIIbl, 0Cb CAMMETPHUH apadoIIbl 1
21 [Tapabo:a, KOOpAMHATHI BEPIINHBI TapaboIIbl, 0Cb CAMMETPHH apadoIIbl 1




22 I'paduku pynkuumii: y = KX, y = kX + b, y=K/X, y=x3, y=vX, y=|X|. Pemenue 3amau OI'D. 1
23 I'padukn pynkumii: y = KX, y = kx + b, y=k/X, y=x3, y=vX, y=|X|. Pemenue 3anaa OI'D. 1
24 I'padukn pynkumii: y = KX, y = kx + b, y=k/X, y=x3, y=vX, y=|x|. Pemenue 3amnaa OI'D. 1
25 I'padukn pynkumii: y = KX, y = kx + b, y=k/X, y=x3, y=vX, y=|x|. Pemenue 3amau OI'D. 1
26 I'padukn pynkumii: y = KX, y = kx + b, y=k/X, y=x3, y=vX, y=|x|. Pemenue 3amnaa OI'D. 1
27 KBagparHble HEpaBEHCTBA U UX PEILICHHE 1
28 KBanparHble HepaBeHCTBA U UX pELLIEHUE 1
29 KBanparHble HEpaBeHCTBA U UX PElLLIEHUE 1
30 KBanpaTtHbie HepaBeHCTBA U BX penieHue. [ paduueckast HHTepIIpeTaIysi HEpaBeHCTB H CUCTEM HEPaBEHCTB C 1
JBYMSI TIEPEMEHHBIMHU
31 KBanpaTtHbie HepaBeHCTBA U HX penieHue. [ padudueckas HHTepIpeTaIyst HEPaBEHCTB U CUCTEM HEPABEHCTB C 1
JBYMSI TIEPEMEHHBIMH
39 KBanpaTtHble HepaBeHCTBA U BX penieHue. [ padudeckas HHTEpIIpETAIis HEPABECHCTB M CUCTEM HEPABEHCTB C 1
JBYMSI TIEPEMEHHBIMHU
33 KonTpoabHas padora Ne2 no teme «®yHknuu. PeneHue KBaIpaTHLIX HEPABEHCTB» 1
YucoBbie Mocjae0BaTeILHOCTH — 15 yacoB
34 TToHsaTHEe YKUCIIOBOH ITOCIEN0BATEIILHOCTH 1
35 3amaHue Mocaea0BaTeIbHOCTH PEKYPPEHTHOHN hopMyinoi u popmysoit N-ro diieHa 1
36 ApudmMernueckas MpOrpPeCcCHH 1
37 ApudmMerrnueckas MpOrpPEeCCHH 1
38 ApudmMerrnueckas MpOrpecCHH 1
39 ®opmyiiel N-To wieHa apuPMETHIECKOM MPOTPECCUH, CYMMBI TIEPBBIX N YWICHOB 1
40 ®opmyiiel N-ro wieHa apuPMETHIECKOM MPOrPECCUH, CYMMBI TIEPBBIX N YWICHOB 1
41 ®opmynbl N-ro wieHa apu(pMeTHIECcKO Mporpeccuu, CyMMBbI IIEPBBIX N YICHOB 1
42 I'eomeTrpuueckas nporpeccust 1
43 I'eomeTpuueckas nporpeccust 1




44

I'eomerpuueckas nporpeccust

45 @opMyibl N-ro 4ieHa FeOMETPUUECKOM IPOrpeccur, CyMMBI IIEPBBIX N YIEHOB 1
46 N300pakenue 4wieHOB apu(hMETHIECKON U TEOMETPUIECKON MPOTPECCHil TOUKaMHU Ha KOOPAWHATHOM TIIOCKOCTH 1
47 JIMHEMHbIN 1 SKCIIOHEHIMAIbHBIN pocT. ClI0XKHbIE TPOLEHTHI 1
48 KoutpoabHnas padora Ne3 no teme "Unc/ioBble nocjieaoBarejbHOCTH" 1
Yucaa u BeryuciaeHus. JeiicTBuTeIbHbIC YMCIa — S 4acoB
49 PanmonanpHble yncna, uppaloHaIbHbIE YKCiIa, KOHEYHbIE U OECKOHEUHbIE IeCATUYHbIE IpOOH 1
50 MHO0k€eCcTBO 1eHCTBUTENBHBIX YHCEN; AEHCTBUTEIbHBIC YHCIIAa KAaK OECKOHEUHbIE IECATUUHBIE IpOOH
51 B3aumHO 01HO3HaYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEHCTBUTENBHBIX YHCET M MHOKECTBOM TOUEK 1
KOOPJIMHATHOU NPSIMOM
52 CpaBHeHuE IeHCTBUTENBHBIX YHCEN, apudmMeTnyecKke NeHCTBUS C AIeHCTBUTEIbHBIMU YHCIaMU 1
[Ipubmmk€HHOE 3HAYEHUE BEIMYMHBI, TOYHOCTh NpuOmKeHus. OkpyrieHue uucen. l[lpukuaka U oleHKa
53 pe3ynbTaToB BbIYMCICHUI Pa3zMeprl 0ObEKTOB OKPYXKAIOUIETO MHpPA, ATUTEIBHOCTh MPOIECCOB B OKPY)KAIOIIEM 1
MHUpE.
YpaBHeHusi u HepaBeHcTBa. CucTemMbl ypaBHeHHH — 24 yaca
54 JIuneliHoe ypaBHeHue. PelieHne ypaBHEHU, CBOAAIIMUXCA K TMHEHHBIM 1
55 JluneitHoe ypaBHeHue. PemieHre ypaBHeHUH, CBOASIINXCS K TMHEHHBIM 1
56 Kanpatnoe ypaBHeHue. Penienue ypaBHeHH, CBOASIINXCS K KBAaJPaTHBIM 1
57 KBanpatnoe ypaBHenue. Pelnienue ypaBHeHH, CBOASIINXCS K KBaJPaTHBIM 1
58 buxBanpatusie ypaBHeHus. [Ipumepsl pemienus: ypaBHEHUH TpeTheil U 4eTBEPTOM cTeneHel pa3noKeHueM Ha 1
MHOKHUTEIHN
59 buxBanpatusie ypaBHeHus. [IpuMepsl pemienus: ypaBHEHU TpeTheil U 4eTBEPTOM cTeneHel pa3noKeHueM Ha 1
MHOKHUTEIHN
60 Pemienue npo6GHO-paIIMOHAIBHBIX YPAaBHEHHH 1
61 Pemienne n1poOGHO-paliMOHANBHBIX YpPaBHEHUI 1
62 Pemienune TeKCTOBBIX 337124 aNreOpandeckiuM METOI0M 1
63 Pemenne TeKCTOBBIX 337124 aNreOpandeckiuM METOI0M 1




64 Pemenue TekcToBBIX 3a7a4 aNredpandeckumM METOI0M 1
65 Pemenue 3ampanuit OI'D 1
66 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU H €ro Tpaduk 1
67 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH € JByMs IEPEMEHHBIMU U €€ pelleHue 1
68 Cucrema 1ByX JUHEHHBIX YpaBHEHUH C JByMs IEPEMEHHBIMU U €€ pelleHue 1
69 Pemrenne cucrem ByX ypaBHEHHH, OJHO U3 KOTOPBIX JINHEWHOE, a IPYroe — BTOPOM CTENEHU 1
70 Pemrenne cucrem ByX ypaBHEHHH, OHO U3 KOTOPBIX JINHEWHOE, & APYrO€ — BTOPOM CTEIIEHU 1
71 I'padmueckas nHTEpIpETaLINs CUCTEMB] YPaBHEHUI C IByMsI IEPEMEHHBIMU 1
72 Pemrenne TeKCTOBBIX 337129 anreOpandecKuM CIocoO0oM 1
73 Pemrenne TeKCTOBBIX 337124 anreOpandecKuM CIocoOoM 1
74 KontpoJubHnas padora Ne 4 mo reme ""Cucrembl ypaBHeHHI'" 1
75 YacToTa 1 BEpOSITHOCTh CITy4aifHOTO COOBITHSL. 1
76 Kiaccuueckoe omnpenenenrue BEpOsSTHOCTH. 1
77 HauanpHble CBEIEHNUS O CTATUCTUKE 1
IToBTOpEHUE, 00001ICEHUE, CUCTEMATU3ALMS 3HAHUN — 25 YacoB

78 Pemtenue 3amay OI'D 1
79 Pemtenue 3amay OI'D 1
80 Pemtenue 3amay OI'D 1
81 Pemtenue 3amay OI'D 1
82 Pemenue 3agau OI'D 1
83 Pemenue 3agau OI'D 1
84 Pemenne 3agau OI'D 1
85 Pemrenue 3amau OI'D 1
86 Pemrenue 3amau OI'D 1
87 Pemenue 3agau OI'D

88 IToBTOpEeHue, 0000IIeHNnEe U cCUCTeMaTH3alMs 3HaHUH. 3auch, CpaBHEHUE, JCUCTBUS C JeHCTBUTEIbHBIMU 1




qucliaMu, YucioBas npsamas. Pemenue 3agau OI'D

[ToBTOpenue, 00600IIeHNE M CUCTEMATH3AIMSI 3HAHU.

[Ipouentsl, oTHOMIEHUS, Ipontopuuy. Pemenue 3anaq

89 ors 1

90 [ToBTOpenue, 06001IeHNE U crucTeMaTu3alus 3Hanuil. OKpyrieHue, MPUOIKEeHHE, OlleHKa. Pernenre 3amaq 1
ors

01 [ToBTOpeHue, 0000IIeHNEe U CUCTEMAaTH3aIHs 3HaHUN. PelieHne TeKCTOBBIX 3a7a4 apu(PMETHUECKIM CIIOCOO0M. 1
Pemenue 3agau OI'D

92 [ToBTOpEeHue, 0000IIIeHNEe U CUCTEMAaTH3aIs 3HaHUN. PellleHne TeKCTOBBIX 3a71a4 apu(PMETHUIECKIM CIIOCOOOM. 1
Pemenue 3agau OI'D

93 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMAaTH3aIHs 3HaHNN. Pelenne TeKCTOBBIX 3a7a4 apu(PMETHIECKIM CIIOCOOOM. 1
Pemenue 3agay OI'D

94 [ToBTOpenue, 06061meHne u cucreMatusanus 3Hanui. [IpeoOpa3zoBanue anreOpanyecKux BbIpakeHUH, 1
JonycTUMBbIe 3HaueHus. Pemenue 3agau OI'D

95 [ToBTOpeHue, 0600mEeHne u cuctemaTu3anus 3Hanui. [IpeoOpazoBanne anreOpandecKux BIPAKCHUN, 1
JonycTUMbIe 3HaueHus. Pemenue 3agau OI'D

96 [ToBTOpeHue, 0600mEeHne u cucTeMaTr3anys 3Hanni. [IpeoOpazoBanne anreOpanyecKux BHIPAKCHHM, 1
JonycTuMble 3HaueHus. Pemenue 3agau OI'D

97 [ToBTOpenue, 06061meHne 1 cucrematu3anus 3Hanuil. [IpeoOpasoBanue anredpanyeckux BhIPAKEHUI, 1
JIOTTyCTUMBbIE 3HaYeHus. Pemenue 3agay OI'D

08 [ToBTOpenue, 06061IeHNE U cucTeMaTu3anus 3HaHui. OyHKIMKI: TOCTPOEHUE, CBOMCTBA NU3YUYEHHBIX (YHKIIHA. 1
Pemenne 3agau OI'D

99 [ToBTOpenue, 06001IeHNE U cucTeMaTu3alus 3HaHui. OyHKIMKI: TOCTPOEHUE, CBOMCTBA N3YUYEHHBIX ()YHKIIHA. 1
Pemenue 3agau OI'D

100 [ToBTOpenue, 060061meHNe U cucTeMaTu3anus 3HaHuil. OyHKIMK: OCTPOEHUE, CBOMCTBA U3YYCHHBIX (PYHKIIUN

101 Hrorosasi kKOHTpOJILHAsSI padoTa

102 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Anre6pa, 7-9 xknacc/ Mep3nsk A.T'., [lononckuii B.b., SAxup M.C.; non
penakiueit [logonsckoro B.E., O01iecTBO ¢ OrpaHUY€HHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp « BEHTAHA-I'PA®y; AkiinonepHoe 00111eCTBO

«M3parenscTBO «IIpocBenienne

METOANYECKHUE MATEPHUAJIbI IS YUYUTEJISA
Anrebpa: 7 kiacc: y4eOHUK 151 ydaiuxcsi o01eo0pa3oBaTeabHbIX YUPEKACHHMN

/A. T. Mepansk, B. b. Tlononckuii, M. C. Sxkup. — M.: Benrana-I"pad.

2. Anrebpa: 7 Kiacc: MTUIaKTUYECKHE MaTepHalIbl: TOCOOUe IS yUaIIiXCs
obmeoOpazoBarenbHbIX yupexaeHuii /A. I'. Mepansk, B. b. Ilononckuii, E. M.

Pa6bunosuy, M. C. Axup. — M.: Benrtana-I'pad.

3. AnreGpa: 7 knacc: meroanueckoe nmocooue /E. B. bytiko, A. I'. Mep3nsk, B. b.
[Tomonckuii, M. C. SIkup. — M.: Benrana-I'pad.
4. Anrebpa: 8 Kimacc: y4eOHHK A y9amuxcsi 001meo0pa3oBaTeabHbIX

yupexaennii /A. I'. Mep3nsk, B. b. [Tononckuii, M. C. Slkup. — M.: Benrana-

I'pad.



5. Anrebpa: 8 kiacc: TMIaKTUYECKUE MaTepralbl: TOCOOUE NSl yUaIUXCs
oO1eoOpa3oBarenbHbIX yupexaenuid /A. I'. Mepainsk, B. b. [lononckuii, E. M.

PabunoBuu, M. C. Sxup. — M.: Benrana-I'pad.

6. Anrebpa: 8 kiacc: meroandeckoe nocodue /E. B. byuko, A. I'. Mepansk, B. b.
[Tononckuii, M. C. Sxup. — M.: Benrana-I'pad.
7. Anrebpa: 9 kiacc: yueOHUK I ydanuxcsi 001eo0pa3oBaTebHbIX

yupexaennit /A. I'. Mep3msik, B. b. [lononckuii, M. C. Axup. — M.: Benrana-

I'pad.

8. Anrebpa: 9 kiacc: IMIaKTUUYECKUE MaTepHaIIbl: TOCOOME JIsl yUaluXCsl
obmeo6pazoBarenbHbIX yupexaeHuit /A. I'. Mepansk, B. b. [lononckuii, E. M.

PabunoBuu, M. C. SIxup. — M.: Benrana-I'pad.

9. Anre6pa: 9 kimacc: merogudeckoe mocooue /E. B. bynko, A. I'. Mepansk, B. b.

[Tomonckuii, M. C. SIkup. — M.: Benrana-I'pad.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f427c32



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f427c32

https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a



https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a

KonTpoJsbHbie padoTsl 7 Ki1ace
YMK Maxkapsiues 10.H
KouTpoJsbHbie padoThl o ajaredpe 8-9 kiaccol

YMK Mep3zask A.I'., Ilosonckuii B.b., Axkup M.C.

Konmponvnas paooma Nel no meme « Boiparxcenusn u mosrcoecmea

Bapuanm 1

* 1. Haiigure 3Hauenue Beipaxkenus 6x- 8y, npu x = 2/3, y = 5/8.

* 2. CpaBuure 3nauenusi Boipakenuii -0,8x- 1 u 0,8x- 1 npu x = 6.

* 3. YopocTure BeIpa)kKeHHUE:

a) 2x-3y- 11x + 8y; 6) 5(2a + 1) - 3; B) 14x- (x- 1) + (2x + 6).

4. YupocTtuTe BhIpakeHUE U HAWUTE €ro 3Ha4YeHHe:

-4 (2,5a-1,5) + 55a— 8, npu a = - 2/9.

5. U3 aByX ropoJioB, pacCTOSIHME MEKJIYy KOTOPbIMH S KM, OJHOBPEMEHHO
HABCTpeYy JAPYr APYyry BbleXaslH JErkoBOi aBTOMOOM/IL U IPY30BUK M BCTPETHIUCH
yepe3 t u. Ckopoctb JserkoBoro asromoOwis V km/4. Haitaure ckopocth
rpy3oBuka. OTBerbTe Ha Borpoc 3anauu, ecnu S= 200, t= 2, v = 60.

6. Packpoiite ckobku: 3x - (5x - (3x - 1)).



Konmponvnas paboma Ne2 «Ypaenenusn »
Bapuanum 1

* 1. Pemnre ypaBHeHue:

a)%x= 12 B) 5x-4,5=3x+25;

6) 6x-10,2=0; r) 2x- (6x- 5) = 45.

* 2. Tans B 1IKOJIy CHavaJla €JIeT Ha aBToOyce, a MOTOM MJeT neumkoM. Bes
jopora y Hee 3aHumMaer 26 MuH. Mper ona Ha 6 MHMH J0jblIe, YEM €IET Ha
aBroOyce. CKOJIbKO MHHYT OHA e/1eT Ha aBToOyce?

3. B aByx capasix ClIOXKEHO CEHO, MpPUYEM B MEPBOM capae ceHa B 3 pasa
6onbie, uem Bo Bropom. [Tocie Toro xak u3 nepsoro capas ysesnu 20 T ceHa, a Bo
BTOpoit npusesnun 10 1, B 060ux capasx ceHa crano nopoBHy. CKOJLKO BCEro TOHH
ceHa ObLIO B IBYX capasix NepBOHAYAILHO?

4. Pewmre ypasuenue 7x - (x + 3) = 3 (2x- 1).

Konmponwvnuaa paboma Ne3 no meme « Dynkyuuy

Bapuanm 1

* 1. Oyukuus 3agana popmysioi y = 6x + 19. Onpenenure: a) 3HaueHue Y,
eci x = (,5; 0) 3HaueHue x, NpH KOTOpoM y = l; B) MPOXOAMUT JH Tpaduk
bynkuun uepes Touky 4 (-2 7).

* 2. a) [Toctpoiite rpaduk Gpyuxuuun y = 2x - 4.

0) YkaxuTe ¢ noMoupio rpaduka, uemy paBHO 3HaueHue y, npu x = 1,5,

* 3. B oHO# ¥ TO# ke cucTeMe KOOpAMHAT MOCTpoiTe rpauku (pyHKLMIA:
a)y=-2x;6)y =3.

4. Haiigute KOOpMHATHI TOUKH riepeceyenus rpagukos GpyHkuuii y=47x - 37
ny=-13x + 23.

5. 3anaiite opmysnoii nuHeliHy0 QyHKUMIO, rpadUK KOTOPOH mapajiesieH

npsaMoii y = 3x - 7 ¥ IPOXOAUT uepe3 Havyao KOOPAHHAT.



Konmponvuas paooma Neb no meme «Ilpouseedenue mnozouienos»

Bapuanm 1

* |. BoinoaHuTe YMHOKEHHE:

a) (c+2) (c-3);6) 2a- 1) (3a+ 4); B) (5x- 2y) (4x - y); 1) (a - 2) (a*- 3a + 6).

* 2. Pasnoxute Ha MHOKUTENM: a) a (a + 3) - 2 (a + 3); 6) ax - ay + 5x - 5y.

3. Ypocrure Boipaxenne -0,1x (2x° + 6) (5 - 4x°).

4. [IpejcTaBbTe MHOTOUYJIEH B BUJIE TIPOU3BEACHMS:

a)x” - xy-4x + 4y; 6) ab- ac - bx + ex + ¢ - 6.

5. U3 npsmoyronbHoro jucta (paHepsl BbIpe3ajin KBAAPATHYIO IJIACTUHKY,
JUISL Yero ¢ OJIHOM CTOPOHBI JUCTA (paHepbl OTpe3allu M0JIOCY WHUPUHON 2 ¢M, a ¢
Jpyroii, cocexnei, - 3 cm. Haiiaure cTopoHy nojiyduBLIErocs KBajpata, €Ciu

2
U3BECTHO, YTO €ro romaiab Ha 51 ¢cM” MeHbIlIe II01aau [psAMOYTOJIbHHUKA.

D nenai moecan I

KonTposbHbie padoThl o anredpe 8 kiace

KonTpoabnasi pabora Ne 1 mo teme «OCHOBHOE CBOIICTBO PallMOHAJIbHOI Apo0u.
Ci10:keHHe ¥ BBIYMTAHHE PAITMOHAIBbHBIX AP00eiDy
Bapuanr 1

o 4
1. HpI/I KaKHX 3HAYCHUAX IICPCMCHHOU UMCCT CMbBICJI BBIPAKCHUC _3 ?
x—

2. Cokparure apo0s:

1) 10m®n? 14xy—21y m*-9 a®—12a+36

2) ——— 3 4
) ’ ) ) 3g—al
3. BBIIOJTHUTE BHIUYUTAHUE:

15mn*’ Txy 2m+6’

v—8 3—4y b b2
- D
2ar :_uz b+1 hZ—-1
2) 7 56 4) Iy — 15x7
a aZ+8a’ S5x+2
4. YpocTture BeIpaXEHHUE:
) a+9 a+3 13 2) 4b*+8b 2b?
Ia+9 2a-9 a?-9’ b3_g b2 4+2b+4

a—3b o
5. M3BecTHO, 4TO — 4. Halinute 3HaYCHUE BBIPAKCHUSA



4a+5hb

1) -; 2)

4x® —3x x°—4

6. [TocTpoiite rpaduk QyHkuu y = — =

x+2
KontposbHast padora Ne 2 o teMe «YMHOKEHUE U /IeJICHUE PALMOHAJIbHBIX Ip00ei.

ToxaecTBeHHbIC NPEO00PA30BAHUA PALMOHAIBHBIX BHIPAKECHUI

Bapuanrt 1
1. BrimonHWTE NEUCTBUL:
a*b 16¢c 3) 6a—6b  4c®
12¢ ab?’ c2 aZ—p2’
28a S5x—10 x°—4
2) —:(4a’c): 4 : )
) e2 ( J‘ ) 2x+3 4x+6
2. YpocTuTe BhIpaKEHUE:
sh b+6 ap a-2 a+8 16a
-2 R ) () 2
b—2 2b—6 bZ+6b a+?2 a-8 64—a?
m m+4 , 3m+8 4
3. JIoKa)XxuTe TOXKJIECTBO — : = }
m2—16m+64d m2 —6d m2—64 m—8

9 . 3
4. VI3BecTHO, uTO X2 + — = 55. Haiinure 3HaueHne BHIpaXCHUS X — .
X X

KonTpoabnas padbora Ne 3 no reme «PannonaabHbie ypaBHeHusl. CTeneHb ¢ HeJabIM

k
OTPHIATECJIbHBIM IIOKa3aTeJIeM. (I)YHKIII/IH ¥Y¥=—- Hnee rpacbmc»»
x

Bapuanr 1

1. Pemure ypaBHEHHUE:

5x—2 x—18 4
1) = - = —; 2) — — = 0.

x—3 x-3 x+2  x+2x
2. 3anuimuTe B CTAaHAAPTHOM BUJIE YUCIIO:
1) 324000; 2) 0,0042.
3. IlpencraBpTe B BUJI€ CTETIEHU C OCHOBAHUEM « BBIPAKECHHUE:
1) a—B . ali_'l; 2) a—lcl-:a—gj 3) (a—ﬁja . alS

4. Yupocture Beipaxenne 0,3m**n1%-1,3m "nts,
5. Halinure 3HaUYeHUE BBIPAKECHUS

-1 1751177

net+() s DS



—3
6. [IpeoOpasyiiTe BEIpaKEHUE G a* b‘f’) - (—=7a*b*®)™* tak, uTOOBI OHO HE

COZEPKAJIO CTEIEHEU C OTPULIATEIBHBIMU NTOKA3aTEIISIMU.
7. Beraucnaure:

1) (125-573)*-(2573)7%; gy (R 72

6475
&
8. PemnTe rpaguyecku ypaBHeHHEe — = X — 5.
X

9. [lopsimok uncna a paBeH —4, a mOpAJOK yncia b paseH 5. Kakum MokeT ObITh
MOPSIAOK 3HAUCHHUS BHIPAKCHUS :

1) ab; 2) 10a + b?
KontposbHast padora Ne 4 mo teme «KBaapaTHbie KOpHI

Bapuanrt 1

1. Haiinure nepecedenne u oobeauHeHne MHOXkecTB A u B, rme A — MHOXeECTBO
nenurenei uncia 20, B — MHOXecTBO neauTtener uncna 64.
2. Haiinute 3Ha4€HNE BBIPAKEHUS:

1) 0,8v400 +-+/49; 3) V3&-2%;

2) /0,36 - 16; 4) 27 -3 — "E
3. Pemmre ypaBHeHue:

1) x? = 3; 2) x2=-09; 3) Vx = 25; 4) Jx=—4.
4. YIpocTuTe BEIpaKEHHE:

1) 5vVZ — 4v8 + 3V32; 3) (V7 -3);

2) (\."ﬁ - "Ej w.."'i; 4) (\."'E + E‘u"'i] (_"u"lg— E‘\."E).
5. CpaBHUTE yucHa:

- .

1) 3v5 u 5VZ 2) 4[5 m VIS0,

6. CokpaTtute ApoOb:
x-9 54245, a—1
1) V3’ 2) VB ! 3) a-2Ja+l’

7. OcBoOOIUTECH OT UPPAIIMOHATILHOCTH B 3HAMEHATEIE APOOH:

1) Ell»_?ﬁ; 2) »-%Bﬂ )
8. BbeiHECHTE MHOKUTEIb U3-T10]T 3HAKA KOPHS:
1) V3a2, ecnn a < 0; 3) V—ali;
2) V27m*; 4) N—m®n'®  ecimn >0,

[ [
| —2 — 2
9. Ynpocrure seipaxenue (3 —v8) + [(1—V8)".



KonrpoubHas padora Ne S mo teme «KBaaparubie ypaBHenus. Teopema Buera»

Bapuanr 1
1. Pemure ypaBHEHUE:
1) 5x2 — 10 = 0; ) x2+6x—7=0; 5) X2 —3x+1=0;
2) 3x2 + 4x =0; 4) 32+ 7x+2=0; 6) x> —x+3=0.

2. CocTaBbTe NMPUBEAEHHOE KBAIPATHOE YPABHEHNE, CyMMa KOPHEW KOTOPOTO paBHA
yuciy 6, a IpOU3BEICHUE — YUCHTY 4.

3. OgHa U3 CTOPOH HPSIMOYTOJbHUKA Ha 7 c¢M Oonbuie npyroil. Haliaure cTopoHbI
IPAMOYTOIBHHKA, €CIIH €r0 MIomaab paBHa 44 cm?,

4. Yucno —6 sBnseTcss KOpHEM ypaBHeHHUs 2X% + bx — 6 = 0. HaliguTe BTOpOii KOpeHb
ypaBHCHHUS U 3HAUCHUE D.

5. Ilpy kakoM 3HaueHWH A ypaBHeHHE 2X° + 4X + a = (0 MMeeT eIMHCTBEHHBIN
KOpEHB?

6. M3BecTHO, YTO X; M X2 — KOPHHM ypaBHeHus X° — 14X + 5 = 0. He pemas
ypaBHEHUsI, HAWIUTE 3HAYCHUE BBIPAKEHUS X1 + X3.

KonTposbnast padora Ne 6 mo teme «KBaapartHblii TpéxuwieH. Pemenune
YPABHEHU M, CBOAALIMXCHA K KBA/IPATHBIM ypaBHeHUusM. Pemienue 3axay ¢
NOMOIIbI0O PALIHOHAJIBHBIX YPABHEHHID)

Bapuanr 1

1. Paznoxxute Ha MHOXKUTENU KBAAPATHBIN TPEXUIIECH:
1) X2 — 5x — 24; 2) 3x2 — 10x — 8.
2. Pemnte ypaBHEHHUE:
1) x* = 3x2—4=0; p) i
x—T x—=7
3a’+Ta—6
a’-9

3. Cokpatute a1po0b

5 4 1
4. Pemute ypaBHEHUE — - =
x-—dx+4 x=—4 x+2

5. Jlogka mpomna 16 kKM 1Mo TeYEHUIO PeKd U 18 KM MPOTUB TE€UYEHUs, 3aTpaTUB Ha
myTh TPOTUB TeueHWs Ha | 4 Ooinblie, 4eM Ha MmMyTh MO TedeHwto. Hadmure
COOCTBEHHYIO CKOPOCTH JIOJKH, €CIIH CKOPOCTh TEUECHUS PEKHU COCTABIsET 1 KM/H.

x—3x42

6. Iloctpoiite rpaduk QyHKIMH y =

-

KonTpoabHasi pabora Ne 7 no teme «O0001mIeHNEe M CHCTEMATH3ALMS 3HAHUI
YYALIUXCH»

Bapuant 1



leB}';:

1. Cokpatute n1po0b Loty

2. IlpencraBbTe B BUjI€ CTENEHU BbhIpaxeHue (a~=)%:a'°.

3. Yopocture BeIpakeHue v16a— v 64a++/100a.

o -1
4. Ilpu KakuX 3HAYEHUAX IEPEMEHHON UMEET CMBICI BEIPAXKEHUE —fo =
5. JIOKaKHTE TOKIECTRO —— — 22 182 { 2a 3 ) S

) A 2a-3 2a®+9  \4a®-12a+49  422-9 :

6. TpakTopuCT JOJDKEH OBLI 32 OMpPEAeIEHHOE BpeMs BClaxaTh MoJie omaapo 180
ra. OHaKo €XeTHEBHO OH BCIIaxWBal Ha 2 ra 0oJbllIe, YeM IIaHUPOBAJL, U 3aKOHYMII
paboTy Ha JIeHb paHbllle CPOKa. 3a CKOJIbKO THEH TPAKTOPHUCT BCIaxai mnose?

7. JloKaxuTe, 4TO IpH JIFOOOM 3HaYeHHH P ypaBHeHHE X° + PX + p — 1 = 0 umeer X0oTs
OBl OIMH KOPEHb.

xlecnnx < 1,

8. [locTpoiite rpaduk GyHKIUU y = {1

-, ecanx = 1.
&



KouTpoJsbHbIe padoThl 0 ajaredpe 9 kiacc

Kontponbsnas padora Nel no meme «Hepasencmeay

1 BapuaHT

1. Joxaxwure HepaBenctso (a — 4)? > a(a — 8)
2. U3BectHO,uT0 3 <M < 6 M4 < n < 5.
OrieHHTE 3HAYCHHUE BHIPAKCHUS:
1) 3m+n; 2)mn; 3)m-—n.
3. Pemure HepaBeHCTBO:

1) —2x > 8 2)6+x>3—2x

4, Pemure cucteMy HEpaBEHCTB:
){Sx—Z[l{U, }{2x+40>30,
3x +18 = 0; 21 —4x < 5.
d. Haiingure MHOKECTBO pEellIEHUIT HEPABEHCTBA!
2x x—1 x+2
1)— — + =0; 2)4x+3 =>2(3x —4) — 2x
3 6 2
6. Haiinurte nenble penieHns CUCTEMbI HEPABEHCTB
{ 5x —1=>=2x+4,
x(x—6)—(x+2)(x—3) =x—30.
1. [Ipn Kakux 3HAYECHUSAX IEPEMEHHON UMEET CMBICIT
BBIPAKCHHUE: v2x +5+ %?
8. JlokaxuTe HEpaBeHCTBO:

26a%+ 10ab + b +2a + 4 > 0.

KontponbHas padota Ne 2 no meme « @ynkuyusa. Keaopamuunaa pynxkyus,

eé zpaghux u ceoiicmea»
Bapuanrt 1

1. ®yukius 3agana popmyoit f(x) = %xz — 2x. Haiinure:



Df (~6)n f(2);  2) nyan dymxumm,

. -4
2. Haiinute obmacth onpeneneHus pyukiuu f(x) = =

xZ—x—6

3. Tlocrpoiite rpaduk dyukuun f(x) = x? — 4x + 3
Ucnonb3ys rpaduk, Hailnure:
1) o6nacTh 3HaueHU# HYHKINY;
2) NIpoMeXyTOK yObIBaHUS (PYHKIIUY;
3) MHOeCTBO pelieHui HepapeHcTsa [ (x) = 0.

4. Tloctpoiite rpadux pynxmmu: 1) f(x) =+x +1; 2) f(x) =+x + 1.

7
x2—16

5. Haiinute ob6macte onpenenenust GyHkmuu f(x) = vx — 2 +

6. IIpu KaKuX 3HAYSHUsAX b i C BepmuHa mapabomsr ¥ = 2x% + bc + ¢ HaxoauTCs B

touke A(-3;-2)?

Kontponsnas pabora Ne 3 no meme «Pewenue keaopamuvix HepageHcme.
Cucmemul ypasnenuil ¢ 08ymsa nepemeHHbviMu»

Bapuanrt 1
1. Pemnte HEpaBEHCTBO:
)x*—4x—-5=>0; 3)x?>16
2)3x2 —12x <0; 4)xZ—4x+4=0.

x —5y=3

2. Pemure cucteMy ypaBHEHUI {xy + 3y = 11.

3. Haitnute oOnacte onpeaeneHus: GyHKIUN:



1) y = V5x — xZ; 6

2 = —_—,
)y V8+10x—3x2

y=x2—6x,

4. Pemute rpaguyecku CUCTEMY YPaBHEHUM: { Xx—y=6

5. PaccrosgHue Mexay IByms c€lamMu, paBHOE 6 KM, BEJIOCUIIEAUCT Mpoe3xkaeT Ha 1
9 ObICTpee, YeM MPOXOAUT ITO PACCTOsSIHUE neniexoa. Hailaure ckopocTh Kak10ro
U3 HUX, €CJIM 3a 2 4 MEeNIEX0]l MPOXOAUT Ha 4 KM MEHbBIIE, YEM BEJIOCUIICAUCT
npoe3xkaer 3a 1 u.

x2 +12xy + 36y% = 16,

6. Pemnre cucteMy ypaBHEHUI { X — 6y = —8.

KonTposnbHas pabora Ne 4
no meme «JnemeHmul RPUKIAOHOU MAMEMAMUKIL)

Bapuanr 1

1.Bxknaguuk monoxwi B 6ank 20 000 p. mox 6 % romoBeix. CKOJIBKO AcHET OyAeT

Ha ero cuére uepes 2 roja?

. 1
2.Haiigute aGCONOTHYIO MOTPEITHOCTh MPHUOJIMKSHHS Y CIIa & AHCIIOM 0,16.

3. CkoJbKO TPEX3HAUHBIX YHCEI, BCE ITU(PHI KOTOPHIX pa3TUIHBI, MOXKHO 3aIHCaTh
¢ momorbio 1udp 0, 2, 7 u 8?

4. Haitnute cpeaHee 3HaUYE€HHE, MOy, METUAHY U pa3MaX COBOKYIMHOCTH JIaHHBIX:
7,5,4,6,4,3,8,5,4, 2.

5. B kopoOke nexar 20 kapTouek, IpOHyMepOBaHHbIX yuciaamu oT 1 mo 20.
KakoBa BeposITHOCTH TOTO, YTO Ha KapTOUYKe, B3ATOM Hayran, OyneT 3amucaHo
YHUCIJI0, KOTOPOE:

1) kpatHo yucny 4; 2) HEe KpaTHO HU YUCIY 2, HUA Yucay 57

6. Mmeercs nBa METAIIMYECKUX CIIJIaBa, OJMH M3 KOTOPBIX cosepkutT 30 %

Meau, a BTopoit - 70 % menu. CKOJIbKO KAJIOTPAMMOB KaXJI0r0 U3 HUX HAJ0 B3ATh,

yToOBI OTy4uTh 120 KT cruiaBa, coaepkaiero 40 % mean?



7. lleHa HEKOTOPOTO TOBapa cHauasna noseicuiack Ha 30 %, a 3aTemM CHHU3UIIACh HA
20 %. Kak 1 Ha CKOJIBKO MPOLIEHTOB U3MEHWIACH 1IEHA BCIEICTBUE ITUX JIBYX
MEePEOLICHOK?

8. B kopoOke nexar mapbl, U3 KOTOpbIX 18 - 3en€Hble, a OCTAIbHBIC - JKEITHIE.

CKonbKO KENTHIX LIAPOB B KOPOOKE, €Ciii BEPOSITHOCTh TOTO, YTO BBHIOPAHHBIN

o 2
HayraJ map ABJISCTCA KCJIThIM, paBHA 5’7

9. Ymcio 5 cocTaBisieT OT NOJOKUTEIBHOTO YHCIIa X CTOJIBKO KE IMPOLICHTOB,

CKOJIBKO YHCJIO X cOCTaBiIsieT oT uncia 80. Haigute yucno X.

Kontponbnas pa6ota Ne 5 no meme «ducnosvie nociedosamenbnocmuy

Bapuanr 1

1. Haiinure nBeHaaaTHIi YWICH U CYMMY IEPBBIX JBEHAJIIIATH YJICHOB

apudmMeTraeckoit mporpeccun (@) , ecnu a;= 3, a,= 7.

2. Haiigute cenbMol WieH W CyMMY TEPBBIX HIECTH YJIEHOB T€OMETPHUYECKOMN
1

nporpeccun (b, ), ecnu by = —, H0= 2.

3. Haiiaute cymmy 6€CKOHEYHOM reoMeTpuueckoit mporpeccuu 27, =9, 3, ...

4. Haitnute HOMEp uiieHa apudmeTrnyeckoit mporpeccun (@, ), paBHOro 6,4, eciu

a; =3,6ud=04.

5. Kaxkwue nBa 4nciia HaJio BCTaBUTh MEKTY YHCIaMu 2 B —54, 4TOOBI OHU BMECTE C

JAHHBIMH YUCJIaMU 00Pa30Bajii TEOMETPHIECKYIO MPOTPECCHUI0?
6. Ilpu xaKoM 3HaYCHUHU X 3HAYCHUSI BhIpXKCHUH 2X — [, X + 3

u X+ 15 OyayT nocneoBaTeIbHBIMA WICHAMH T€OMETPHIECKON MTPOTPECCHU?

Haiinute uneHsl 3TOM Tporpeccum.



7. Haligute cymmy BCceX HATypaJlbHBIX YHCEIN, KpaTHBIX 7, KoTopble Oosbie 100 u

menble 200.

Konrtponbshas pa6ora Ne 6
no meme «Qb60o6wenue u cucmemamu3zayua 3HAHUIL YYAUUXCA)

Bapuanr 1

1.Pemute HepaBercTBo 11x — (3x +4) > 9x — 7.
2.IMocrpoiite rpaduk byuximu f(x) = —x% — 6x — 5. [Tonw3ysch

rpadukom, HallauTe:

1) POMEKYTOK YObIBaHUS (YHKIIUU;
2) MHOXECTBO PElICHNI HepaBeHCTBA—X2 — 6x — 5 < 0.
3.P 7 { SR
‘Pemmre cucremy ypasuenmit | 2 2y = 33,

4. Haiinure cymMMy MEpPBBIX CEMH YICHOB apu(PMETHUECKON MPOTPECCUH, €CIIU
e€ TpeTUuil WieH paBeH —5, a eCTON paBeH 2,35.
5.]1Be Opwuranpl, paboTas BMECTE, MOTYT BBINOJIHUTH IPOU3BOJICTBEHHOE

3amanue 3a 6 4. Ecnu nepBas Opurajga mpopaboTaeT caMOCTOSTENbHO 2 4, a

2

IOTOM BTOpas Opuraaa mpopadotaeT 3 4, To OyJeT BBIMOJHEHO < 3a/laHHusL.

3a CKOJIBKO YacoB Kaxzaas Opurama MOXET BBIIOJHUTH JaHHOE
POU3BOJCTBEHHOE 3aJIaHHE CAMOCTOSITEILHO?
6.1Ipu KakuX 3HAYEHUSIX & YpaBHEHUE x2+ (a+3)x+1=0 neumeer

KOpHEN?

7.Ha ueTbIp€x kapTOukKax 3amnucansl uncia 3, 4, 5 u 6. KakoBa BeposITHOCTh
TOTO, YTO MPOU3BEICHUE YUCET, 3aMMCAHHBIX HA IBYX HayraJl BBIOPAHHBIX

KapToukax, OyaeT KpaTHeIM unciy 107?



