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COAEPKAHUE OBYUYEHUA
7 KUIIACC

Yucsia v BbIYMCIEHUS

Pannonansubeie uyucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
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 TPOMOPIUN MpU pEHICHUW 3a/ay, pElIeHHe 3ajad Ha JBIKEHHUE, padory,
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 LIEJIBIX YHCEII IIPU PEUIEHUU 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM.

Haubonpiuit o0mumii 1enuTens 1 HauMeHbIee o01ee KpaTHOE JIBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTATKAMHU.

AnredpanvyecKue BbIPaKEHUSA

BripaxkeHre ¢ NEpeMEHHbBIMU. 3HAUYEHUE BBIPAKECHHUS C MEPEMEHHBIMM.
[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 YMHOKEHUS: KBaJpaT CyMMbI U KBaJpaT Pa3HOCTH
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 MHOTOWIEHA HA MHOXKHUTENU. BhiHeceHre 00111ero MHOXKUTEIS 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.



JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM. UMCIO KOpPHEW IJMHEHHOIO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YPABHEHHM.
JIuneliHOE ypaBHEHHUE, COIEpKAIIECE 3HAK MOYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TUHEHHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CUCTEMBl JIMHEMHBIX YpPAaBHEHUW C JIBYMS [EPEMEHHBIMU.
['padmyeckuii MeToa pelieHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JByMS
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JBYMsI IEPEMEHHBIMU
METOOM TIOJCTAHOBKM M METOJIOM ciloxkeHus. Cucrema JAByX JIMHEWHBIX
YPaBHEHUI C ABYMS IEPEMEHHBIMU KaK MOJENb PEAIBHON CUTYallUH.

DOyHKUIMHA

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

[TpsimoyronbHas cucremMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM TuiockocTH. [IpuMepsl rpadukoB, 3agaHHbIX (popmynamu. UrteHue
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 bynkuun. [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

KBaaparubie kKopHU. ApudmMeTHuecKril KBaApaTHbIA KOPEHb U €ro CBOICTBA.
[TonsTne wppammoHaNbHOrO yucaa. J{eUcTBUS € UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALUOHAIBHBIX
yucel.

[IpencraBiennss O pacIIMPEHUAX YHUCIOBBIX MHOXECTB. MHoOXkecTBa
HAaTypaJbHbIX, LEJbIX, PALUOHAIBHBIX, JEUCTBUTENBbHBIX uHceln. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

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

Pasmepsl OOBEKTOB OKpYXKAIOLIETO MHpA, AJUTEIBHOCTh MPOILIECCOB B
okpyxatromeM Mupe. CTaHIapTHBIN BUJT YHUCIIA.

AnredOpanveckue BbIPAKEHUS

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



CrnoxxeHne, BBIYUTAHUE, YMHOXXEHHE U JCJICHHE areOpandecKux IpoOeH.
Brinenenue 1ienoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HaY€HUs] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmeTnyeckue  KBaApaTHbIE KOpPHH. TOXIEeCTBEHHbIE MpeoOpa3oBaHUs
BBIpXEHU, coiepKalux apupMeTHIecKre KBaJpaTHbIe KOPHHU.

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

YpaBHeHUS U HEPABEHCTBA

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

HpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paIlMOHATBHBIX
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.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €T0 PELICHUMN.
Penienne NTMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHne TEKCTOBBIX 3ajay C
ITOMOIIBIO JINHENHBIX HEPABEHCTB C OAHOM NIEPEMEHHOM.

DyHKIMHA

OO6nacTb onpeaeneHusi 1 MHOXKECTBO 3HaueHU ¢pyHkuuu. 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| u ux cBoiicTBa.
Kycouno-3anannbie GyHKIINN.

9 KITIACC

Yucaa v BLIYUCJICHUSA



Kopenp nN-i1 cremenn u ero cBoicTtBa. CTENeHb C pPALMOHAJIBLHBIM
IIOKA3aTeJIeM U €€ CBOMCTBA.

AuredpanyecKue BbIpaKeHUA

ToxnecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COJAEp)KAIMX KOPEHb 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 NpUMEHEHUT METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOM, rpaMyecKoro MeToAa MNpU PELICHUH
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenue qpoOHO-palinOHAIbHBIX YPaBHEHUH.

Pewienue cucrtem ypaBHEHHN ¢ ABYMs IIEpEMEHHBIMU. 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
CUTYALINH.

HucnoBble HepaBeHCTBA. PemeHne JIMHEHHBIX HEPABEHCTB. JloKa3aTenbCTBO
HEPABEHCTB.

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

Pelienne T€KCTOBBIX 3a/1a4 € TIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

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

DyHKIUU

Oyukius.  CpoiictBa  (QyHKUMI:  Hyad  (QYHKIUH,  [OPOMEXYTKH
3HAKOMOCTOSIHCTBA (DYHKIIMHU, TTPOMEKYTKHA BO3pacTaHMsl 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
kBaapatnyHol ¢yHkuuu. Ilonoxenue rpaduka KBaapaTUYHOW GYHKUUA B
3aBUCUMOCTH OT €& ko3 duuuenTos. I'paduxu pynkimii y =ax2,y = a(x —m)?uy
= a(x — m)? +n. Ioctpoenue rpadpukoB QYHKIHI C MOMOIIBIO IIPEOOPA3OBAHMIA.

JHpobno-nuneiinas ¢pynkius. MccnenoBanue QyHKIIHIA.

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

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOrPECCHU



[Tonsitue 4mcIOBON ToOcCHenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IOCJIEN0BAaTEIbHOCTb.  MOHOTOHHO
Bo3pacTtatomas  (yObIBaromiasi)  mocieqoBaTebHOCTE.  CrmocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOIIBI0 (HOPMYJIBI N-TO
4JIeHa, pEeKYPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccun. (CBOHCTBa YJICHOB
apudmeTnyeckoil W TeoMeTpuueckod mporpeccuil. PopMynbl N-TO  WieHa
apupMeTHYecKoil u reomeTpuueckor mnporpeccuir. opmysibl CyMMBbl TEPBBIX 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. [Ipocreimme npumepsl.



MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA O0ECNEeYMBACT U3YUCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOEGHHUE HEOOXOAMUMO s
MpOJOKEHUS O00pa3oBaHWsT W IS TOBCEJHEBHOW KW3HU. PazButue vy
oOydJaronmmxcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYLIHOCTH
anredpanuecknux aobCTpakiuii, crmoco0e OTpakeHHs MAaTeMAaTHYeCKOW HayKou
SBJICHMM W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJU MATEMATUYECKOIrO
MOJCIMPOBAHUS B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOANMBIX
JUIs aJanTaldd B COBPEMEHHOM I¢poBoM oobmectBe. M3ydyenue anreOpsl
o0OecrieynBaeT  pa3BUTHE yMEHHS  HAONIONaTh, CpaBHHUBATh, HaXOJUTh
3aKOHOMEPHOCTH, TpeOyeT  KPUTHYHOCTHU MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JIEHCTBHUS, BBIBOJBI, (HOPMYIHPOBATH
yTBepxkaeHus. OcBoeHHe Kypca anreOpsl o0ecrednBaeT pa3BUTHE JIOTHYECKOTO
MBILUIEHUST OOYYalOIIMXCS: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTHUBHBIE
paccyxaeHus, o00OIeHHe U KOHKPETH3allUi0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe mpearnoigaracT 3HAYUTENbHBIM OOBEM CaMOCTOSITEILHOMN
JESTEIbHOCTH  OOYYaroIIMXCsl, TMOITOMY CAaMOCTOSTENIFHOE peIlleHue 3ajad
00yyaroIUMUCS SBJSIETCS pealin3alnen AesITeNbHOCTHOTO IPUHLIKIIA O0yUYEHUsI.

B cTpyktype mnporpammbl y4eOHOro Kypca «Anrebpa» yriayO0ia&éHHOTro
U3Y4YEeHHUS OCHOBHOE MECTO 3aHHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Uncna W BBIYUCICHUA», «AJreOpandecKkue BBIPAKCHHUS», «YpaBHEHHUS W
HepaBeHCTBa», «DyHkmum». Kaxmas w3 3TUX coaep)kaTeabHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, B3aUMOJIEUCTBYS €
IpYyTMMH €ro JUHMSIMH. B Xone u3yueHHs Kypca OOydaroluMCsl MPUXOAUTCS
JIOTHYECKH PacCyKAaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBsI3M
C 9TUM B MpOTpamMMy y4eOHOTo Kypca «Anredpay BKIFOUYEHBI HEKOTOPhIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUIO  OOY4YalOUIMMHCS  OCHOB
YHUBEPCAJIBbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTeNbHOH M CTPYKTYpHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Airedpa» sBISETCS €ro HWHTETPUPOBAHHBIN
Xapakrep.

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, HEOOXOAMUMBIX JIJIsl IOBCEIHEBHOM
KU3HU. PazBUTHE MOHATUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBSI3aHO C PAalMOHAIBHBIMH M HPPALUOHAIBHBIMH YKCIaMH, (HOPMHpPOBAHHEM



IPEACTABICHU O JEHCTBUTEIBHOM 4YHCJE. 3aBEPILICHUE OCBOEHHS YHUCIOBOM
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEMaTUYECKOro amnmnapara, HeoOXOJUMOTro IJIsl PELIeHUs 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
IOCTPOEHUS MAaTEeMaTHYECKMX MOJENEH, ONMUCaHUs NPOLECCOB U  SIBICHUU
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
paccyxnaenuid. [IpeoOpazoBaHue CHMBOJIBHBIX (DOPM CHOCOOCTBYET Ppa3BUTHIO
BOOOpa)KeHUs, CIIOCOOHOCTEN K MaTeMaTHUE€CKOMY TBOPUECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUISL ONMCAHUS U UCCIEAOBaHMs Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUN B MPUPOJIE
u obmecTtBe. M3ydyeHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHHMSI UCTIOJIb30BaTh Pa3IMYHbIC BBIPA3UTEIbHBIE CPEICTBA S3bIKAa MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpaUyecKkoro, BHOCUT BKIaJd B (HOPMUpPOBAHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIN3ALUU 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’)KUT OCHOBOM MaTeMaTH4eCcKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHUH M TPUHATHIE B anredpe
OpaBWja UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT — (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBATh U JIOKA3bIBaTh CYKIACHUSI, Pa3BUBAIOT MATEMAaTUUYECKYI0O HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PACKPBIBAIOT MEXAaHU3M JIOTUYECKHX MOCTPOCHUM U ydyaT MX
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
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/esibl COJCpPIKAHUS:
«Yucna u BBIUKCICHUN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEPAaBEHCTBA», « DYHKIIMWY.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeEN0), B 9
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).



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

JIMYHOCTHBIE PE3YJbTATDBI

JInYHOCTHBIE pe3yabTaTbhl OCBOCHUS INPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

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

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, NPOLEAYp TpakJaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX IMPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PpEIICHWU 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, PEUICHHH, pacCyXKIACHWH, YMEHHIO BHUJIETbH
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, MOHUMAHUEM MaTEMaTHUYECKONM HayKd Kak c(epsl 4YeIoBeuecKOi
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 BOCHHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOJY YU :



TOTOBHOCTBIO TNPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, perysipHas 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 00JIaCTH COXPAHHOCTH OKPYXKAIOIIeH Cpeabl, IJIaHUPOBAHHUS TIOCTYIKOB 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 JCHUCTBHUSAM B YCIIOBUSX HEOMNPEACIEHHOCTH, IMOBBIIICHUIO
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;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYIUPOBaTh UJIEH,
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 CHTYallMI0 KaK BBI30B, TPEOYIOIIUH 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
oO1ero o6pa3zoBanus y o0yyaroierocs: OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMHM M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Bba3oBble JJornueckue a1eiicTBUA:

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



BOCIpUHUMATh,  (GOpPMYyIHMpPOBaTbH U  MPEOOPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUUS
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 J0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsAMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

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

UCIIONb30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
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 OCOOEHHOCTEM MaTeMaTU4YeCKOTo OOBEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIBTaTOB, BHIBOJOB U 0000IIECHUIA;

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, aHATU3UPOBATH, CHUCTEMATU3UPOBATH W 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(OpPMAIUU TIO KPUTEPHSIM, TPEII0KESHHBIM 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 THMCHMEHHBIX TEKCTaxX, JaBaTh MOSCHEHHUS IO XOJy PCIICHUS 3a7adH,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3ysbTar;

B X0/ 00CYXXIIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI,
mpoOJeMbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHHUS C CYXICHUSIMH JPYTUX YYaCTHUKOB
uaora, oOHapy)KUBaTh Pa3IMUUe U CXOACTBO IMO3WIIMH, B KOPPEKTHOH Gopme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPECTABIIATh PE3YyJIbTAThl PEIICHUS 3aJlayu, SKCIIEPUMEHTA, UCCIIEOBaHUS,
MIPOEKTa, CaMOCTOSTEIbHO 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 JEATEIBHOCTH, TUIAHUPOBATH OPTAHHM3AIIMI0O COBMECTHOH paloOTHI,
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 JEHCTBUSA C JPYTMMH YICHAMH KOMAaHIbI, OIICHUBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIada B OOMmUH pe3yabTaT 110
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUEOHBIX CHUTyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyIIIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (UJIu €ero
4acTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yJbTara
pelleHus: MaTeMaTUYeCKOH 3a1a4u, CAMOMOTHBAIIMH U PeIIeKCUH;

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



OLICHMBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABICHHON €U 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 xonIry o0yueHust B 7 kj1acce oOy4aromuiics MOTYYUT CIASTYIONINE MPEIMETHBIC
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 JCCATUYHYIO IPOOB).

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 PALIMOHAIBHBIE YUCIA.

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

BBITTOTHATE 1EUCTBHS CO CTENEHSIMU C HATYPAJIbHBIMM TTOKA3aTEIISIMH.

Haxonuts 3HaY€HMSI YMCIIOBBIX BBIPAKEHUM, COAEPKAIIMX PaLMOHAIbHbBIC
yucjaa U CTENEHM C HaTypaJlbHBIM IIOKa3aTejieM, NPUMEHATh pPa3HOOOpa3HbIe
CIIoCOOBI M TPUEMBI BBIYHCIICHUSI, COCTABJISATh M OICHUBATh YHUCIIOBBIC BHIPAKCHHS
MIPY PEIICHUH PAKTUYCCKUX 33714 U 33/1a4 U3 IPYTUX YIYCOHBIX 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 3amaun  apU(METHUYCCKUM CIIOCOOOM, HCIOJIB30BATh
TaOJUIBI, CXEMBbI, YepTEeXH, JPyrHue CpeACTBa MPEACTaBICHUS JTaHHBIX MpHU
pellIeHuu 3a1ay.

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



J1eIMMOCTb.

Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku ACIUMOCTH CYMMBI U TPOU3BEICHUS IIETIBIX YUCET.

PacknaapiBaTh HA MHOKUTENIN HATYPaAJIbHbBIC YUCIIA.

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

Haxonute HamOOnBIIMI OOIMMN AETUTEIh W HaUMEHBIIEe 00IIee KpaTHOE
YUCeJ U UCIIOJIB30BATh UX MPU PEUICHUH 3a1a4, IPUMEHATh AIITOpUTM EBKiHaa.

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

AuredpanvyecKue BbIPpaKeHUA

BripaxkeHus ¢ nepeMEeHHBIMU.

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

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

HUcnonb30BaTh  MOHATHE  TOXKAECTBA,  BBINOJHATH  TOXICCTBECHHBIC
npeo0pa3oBaHus BHIPAXKECHHH, TOKA3bIBATh TOKICCTBA.

MHoOrouneHs!.

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

BoImonHITh eficTBUs (CI0KEHNE, BRIUUTAHUE, YMHOKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, IPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaApaT U
KyO0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CYMMa W Pa3HOCTb
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIEHUS BBIUMCICHUM.

OcCylIeCTBIATh PA3IOKEHUE MHOTOWICHOB HAa MHOXMUTEIUW C ITOMOILBIO
BBIHECEHUS 3a CKOOKM OOIIET0 MHOXKHUTEINS, TPYMIHUPOBKH CIaraeMbIX, MPUMEHSIS
(bopMyITBI COKPAIIEHHOTO YMHOKECHHUSI.

[IpuMeHsaTh MpeoOpa30BaHUsi MHOTOWICHOB JJISI PEIICHUS PAa3IMYHBIX 3a7a4
Y3 MAaT€MaTUKH, CMEXHBIX TPEIMETOB, U3 PEATHLHOMN MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypAIbHBIMHU IOKA3aTEIsMHU IS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NPUMEHss IpPaBUJIA
Iepexo/ia OT UCXOAHOTO YPaBHEHUS K PaBHOCUIIBHOMY eMy. [IpoBepsATh, sSBIsIETCS
JIX YMCJIO KOPHEM YPABHEHUS.

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



CTpouTh B KOOPIMHATHOW TMJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C
JByMsI TIEPEMEHHBIMH, MOJIb3YACh TpadUKOM, MPUBOIUTH TMPUMEPHI PEIICHUS
YpaBHEHUS.

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

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH 1O YCJOBHUIO 3a/Jaud, HWHTEPHPETUPOBAaTH B COOTBETCTBUHU 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 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKu JTUHEHHBIX (PYHKIIHIA.

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

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

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

Hcnonb3oBaTh CBOMCTBA (GYHKIMNA Jid aHaimu3a TpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynH (YHKIMH, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MPOMEKYTKA BO3pacTaHusi M yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE U HAaUMEHbIIEEe
3HauYeHUS (PYHKITIN).

Hcnonp3oBath rpaduku A UCCIAEAOBAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, MIPU
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, COJEPXKALIUX KBAJpaTHBIE KOPHHU, HUCHOIb3Ys
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 MOMOIIBIO 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 CPaBHEHMU 110 MOJYJIIO, HAXOIUTh OCTATKA CYMMBI U IPOU3BEIACHUS 110
JTAHHOMY MOZYJIIO.

AnredpanvyecKue BbIPAKEHUSA

JpoOHO-pallnOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHUS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPKECHHUSIX.

[IpuMeHsTh OCHOBHOE CBOMCTBO PallMOHAILHON IPOOH.

BrimonHaTh IpUBeAcHUE anredpandeckux apobeil Kk 00IeMy 3HaMeHaTeto,
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.

CreneHu.

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

HppannoHaabHble BbIPAXKEHUS.

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

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHUs U HEPABEHCTBA

Pemiats KkBajipaTHbIC ypaBHEHHUSI.

Pematb 1poOHO-paliMoOHaNbHbBIE YPaBHEHHUS.

Pewlare nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPABHEHUH C IMapaMETPaAMMU.

[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).



[lepexonuTh OT CIOBECHON (POPMYITUPOBKH 33Jauu K €€ anreopandeckoin
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 NMEPEMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKkyo WILTIOCTPAIMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKIMHA

[TonnMate ¥ UCHONB30BaTh (PYHKUIMOHAJIBHBIE MOHITHUS U SI3BIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUEHMs), ONPENENATh 3HAUCHHE (PYHKIMH O 3HAYCHUIO
apryMeHTa, OlpeAesATh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

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 oOmepupoBaTh MNOHATUSAMM: KOPEHb N-H 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 JCHCTBUTENBHBIX UYHCEI IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKIACHUN U TOKA3aTEIbCTB.

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

AJiredpanyecKkue BbIPpAKEHUs!

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/Ibl PAaBHOCUIIBHBIX MpeoOpa3oBaHuil, 3aMEHbI NIEPEMEHHOM,
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, 3aITUCHIBATh PEIIEHUE C TTOMOIIBI0 CUMBOJIOB.

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 YpPABHEHUM PEIICHUS, €CIH 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 MOJENIA PEATbHOM CUTyallud WM MNPUKIAJIHOW 3aJa4H,
MHTEPHPETUPOBATH NOJYUECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCAEA0BATEIHLHOCTH H IPOTPeCcCH U

CBoOOMHO omepupoBaTh MOHATUSIMHU: 3aBHUCHUMOCTh, (YHKIHS, Tpaduk
byHKIMM, TpsAMas TPOMOPIHMOHATBLHOCTh, JIMHEWHass (QyHKIMS, oOpaTHas
MPONOPLHUOHANIBHOCTD, Mapadosa, runep0osia, KyCoOuHo-3aAaHHas PyHKIUS.

HccnenoBarh pyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIA:
00JacTh OMpeeeHNsl, MHOXKECTBO 3HAUYCHHM, HyIM (GYHKIHUUA, MPOMEXKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHUsT U YObIBaHUS, YETHOCTh U
HEYETHOCTDh, HANOOJIbIIIee U HAUMEHbIIIEE 3HAYEHHU S, ACUMITTOTHI.

Pacno3naBaTh KBajpaTUyHyr0 (QYyHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PU3UKH, 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 pyuxmu Y=Ff(X).

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

ApudpmMeTuyeckas ¥ reoMeTPHYECKas MPOrpPeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: TTOCIEA0BATEIBLHOCTD, apupMeTHIecKas
Y TEOMETPUYECKAsl TPOTPECCHH.



3amaBaTh IOCJIEIOBATEIBHOCTA Pa3HBIMH  CIOCOOAMHU: OMHUCATEIbHBIM,
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).

Pacrio3HaBaTh W MNPUBOAUTH MPUMEPHl KOHEYHBIX UM  OCCKOHEUYHBIX
MOCIIEZIOBATEILHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

HMeTb nipeacTaBieHUe O CXOIUMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOIIEH T€OMETPUUECKOM MPOTPECCHUHU.

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



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuyecTBo 4acosB

duekTpoHHbIE (LM (pPOBbHIE)

Ne i/m KoHTpoJbHbIe
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
1 UNCJIA U BBIYUCJIEHMA. 11 1 bubmuorexa [JOK
PanmonaneHblie yncna (MOBTOpEHUE) https://m.edsoo.ru/77e09b13
5 OVYHKIMH. Koopaunatel u 17 1 bubnuoreka [{OK
rpaduku. OyHKIUHA https://m.edsoo.ru/77e09b13
3 AJITEBPAMYECKUE BBIPAKEHU . 7 bubmmoreka [JOK
Bripaskenusi ¢ nepeMeHHbIMU https://m.edsoo.ru/77e09b13
4 YPABHEHI/I}V{ N CUCTEMBbI 10 1 bubnuoreka [{OK
YPABHEHUMU. Jluneiinbie ypaBHEHUS https://m.edsoo.ru/77e09b13
5 UNCJIA 1 BBIYUCJIEHHA. Crenens ¢ 6 bubnuoreka [{OK
HaTypaJIbHBIM [I0OKa3aTeJIeM https://m.edsoo.ru/77e09b13
5 AJITEBPAMYECKUE BBIPAKEHU . 23 1 bubmuoreka [IOK
MHorouyieHsl https://m.edsoo.ru/77e09b13
7 AJITEBPAMYECKUWE BBIPAXKEHU . 14 1 bubnmnorexa [JOK
DopMyJIbl COKPAIIEHHOTO YMHOXKEHHUS https://m.edso0.ru/77e09b13
bubnnorexa [JOK
8 UNCJIA U BBIUUCJIEHUS. IenumocTs 10 https://m.e dso:)_.[ru 177609b13
9 OYHKIUUWUN. JIuneitnas GhyHKIH 16 1 Eggﬁ;&fgg?ﬁﬁhogbm
YPABHEHI/I}UI N CUCTEMBI ) BuGmiorexa LIOK
10 j;if:{i;mﬂ CHCTeMb THHCHHbIX 14 L https://m.eds00.ru/77e09b13
11 [ToBTOpeHue, 060061IeHNE, 8 1 bu6nunorexa LIOK
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8 KUIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

duekTpoHHbIe (LM (pPOBbHIE)

Ne ni/mm KoHTpoJbHbIe
NporpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
1 YPABHEHHWA 1 HEPABEHCTBA. 20 1 bubmuorexa [IOK
Hepasencrtsa https://m.eds00.ru/6d40b704
5 UNCJIA U BBIYMCJIEHU . KBaapatHblii 17 1 bubnuoreka [{OK
KOpPEHb https://m.edsoo.ru/6d40b704
3 YPABHEHUA 1 HEPABEHCTBA. 17 1 bubmmoreka [JOK
KBagparusle ypaBHeHUS https://m.edsoo.ru/6d40b704
4 AJITEBPAMYECKUWE BBIPAXKEHU . 17 1 bubnnoreka [JOK
JpoOHO-paliOHAIEHBIC BEIPAKEHUS https://m.edsoo.ru/6d40b704
5 YPABHEHUA 1 HEPABEHCTBA. 19 1 bubmmorexa [JOK
JIpobHO-palinoHanbHble ypaBHEHUS https://m.eds00.ru/6d40b704
bubmuoreka [JOK
0 OYHKLMH 15 1 https://m.edSO(])_.I ru/6d40b704
7 AJITEBPAMYECKUE BBIPAKEHU . 14 bubmuoreka [IOK
Crenenu https://m.edsoo.ru/6d40b704
bubmuoreka [IOK
8 UNCJIA U BBIUNCJIEHUS. lenumocTs 7 1 httos://m.e dSO(])_.[I‘U 16d40b704
9 [ToBTOpenue, o6o0IIEHNE, 10 1 bubmmoteka IIOK
cHCTEMAaTH3aInsI 3HaHUH https://m.edso0o.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8
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9 KUIIACC

KoanuyecTBo 4acosB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (pPOBbLIE)
KoHTpoJbHbIe
n/n NporpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
bubnunorexa LIOK
L OYHKLMH 25 L https://m.edsoo.ru/133deaba
5 YPABHEHHWSA 1 HEPABEHCTBA. 15 1 bubmuoreka [IOK
KBagparusle HepaBeHCTBA https://m.edsoo.ru/133deaba
3 YPABHEHHMA 1 HEPABEHCTBA. o5 1 bubnuoreka [{OK
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UMCJIOBBIE [TOCJIIEAOBATEJIBHOCTU o5 1 bubmmoreka [JOK
N IMPOI'PECCHUN https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUWE BBIPAXKEHU . 12 1 bubnnorexa [JOK
Cremnens ¢ pallMOHAIBHBIM ITOKa3aTeIeM https://m.edsoo.ru/133deaba
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS bubnmorexa LIOK
6 - 34 1
3HAHUU https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 6
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acosB

Bcero

KonTtposbHbie padoTsl

JaTa nzyyeHus

[ToBrOpenue. PanmonanbHble yncia

[TorOpenue. CpaBHEHUE,
YHOPSAOYMBAHUE U aprU(PMETHUECKUE
JEHCTBUS C pallMOHAILHBIMU YHCIIAMU

[ToBrOopenue. Yucnosas npsmas,
MOJyJIb YUCIIa

[ToBTOopenue. IIponeHTsl, 3anuch
MIPOLICHTOB B BUJIE APOOU U IpoOH B
BU/JIE NPOLICHTOB

HOBTOpCHI/Ie. TpI/I OCHOBHBIC 3aga4u1
Ha IMPOUCHTHI

HOBTOpCHI/Ie. TpI/I OCHOBHBIC 3aa4u1
Ha IIPOUCHTHI

[ToBTOpeHME. Pelenne TeKCTOBBIX
3a/1a4 apuhMETHUYECKUM CTIOCOOOM

IToBTOpenue. Pemenune 3anay u3
peabHOI MPaKTUKK Ha YacTH, IpooH,
MPOLEHTHI, TPUMEHEHUE OTHOIIEHUH U
MIPONOPLMHI P PEHIEHUH 33124
[ToBTOpenue. Pemenue 3a1ay us3
peabHOM MPaKTUKK Ha YacTH, Ipo0H,
MIPOLEHTHI, IPUMEHEHUE OTHOLIEHUN U
MIPONOPLMHI P PELIEHUH 33124




IToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 pelIeHHE 3a71a4 Ha IBIKCHHE, padoTy,
MOKYTIKH, HaJIOTH

1 KonTtponpHast pabora o Teme
"PannonanbpHble yncina'

12 Koopaunara Touky Ha IPsIMOiA

13 YucaoBbie TPOMEXKYTKH

14 YucnoBble IPOMEXYTKH

15 Paccrosiaue Mex ity IByMst TOUKaMu
KOOPJAMHATHOU MPSIMO
[IpssmMoyronbpHas cucTeMa KOOpAUHAT.

16 Abcuucca v opAMHATa TOYKU Ha
KOOPAMHATHOM IIOCKOCTH
[IpssmoyronbHas cucTeMa KOOpAUHAT.

17 AoOcuucca 1 opJInHaTa TOYKU Ha
KOOPAWHATHOM IIOCKOCTH

18 [Tpumeps! rpauKoB, 3aJlaHHBIX
bopmynamu

19 [Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu

20 Yrenue rpauKkoB peabHbIX
3aBUCHMOCTEN

21 @OyHKIMOHATbHbIE 3aBUCUMOCTH
MEXY BEIIMYMHAMU
[Tonstue pynkunu. OyHKIKSA Kak

22 MaTeMaTh4decKasi MOJIeJb PEaIbHOTO
npoiiecca

23 [Tonstue pynkunu. OyHKINSA Kak




MaTeMaTU4ICCKasa MOJCJIb PCAJIbHOI'O
mponecca

[onsarue pynkunu. OyHKIUS KaK

24 MaTeMaTH4eCcKasi MOAEIb PeaIbHOTO
nporiecca

o5 O06nacth onpeaesieHus 1 00J1acTh
3HA4YCHUH (PYHKITUN

26 OO0nacth onpeaesIieHus ¥ 00J1acTh
3HAYEeHUH QYHKIUH

27 CriocoOwbI 3a1anus QyHKIIUN

28 ['paduk pynkunu

29 KonTtponpHast pabora o Teme
"Koopaunats! u rpadpuku. OyHKmmn"
Bripaskenne ¢ nepeMeHHBIMH.

30 3HaYeHUE BBIPAKEHHS C
TIepEMEHHBIMH
BripaxeHue ¢ nepeMeHHbIMU.

31 3HauEHUE BBIPAXKEHUS C
HepEeMEHHbIMU
BripaxxeHune ¢ mepeMeHHBIMU.

32 3HauEHUE BBIPAXKEHUS C
HepEeMEHHbIMU

33 [IpencraBieHne 3aBUCUMOCTH MEKTY
BEJIMYMHAMU B BHJIE POPMYITBI

34 [IpencraBnenne 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU B BUJI€ (OPMYIIBI

35 Brruncnenus no popmynam

36 Brrancienus mo ¢popmyinam




YpaBHEHHE ¢ OHOU NIEPEMEHHOM.

37 Kopensb ypaBHeHUst

38 CBoiicTBa ypaBHEHHI C OJTHOM
MIEPEMEHHOMN

39 CBolicTBa ypaBHEHHUM C OJIHOU
MepEeMEHHOMN

40 PaBHOCWIBHOCTB ypaBHEHUN

41 YpaBHEeHHE Kak MaTeMaTU4ecKast
MOJIEJIb PEANIbHOW CUTyallun

42 Yuciio KopHEH JIMHEMHOTO ypaBHEHUS

43 Yucno KopHeH JIMHEMHOTO YpaBHEHUS

44 Peienne TeKCTOBBIX 337124 C
MOMOILBIO JINHEWUHBIX YPAaBHEHUM

15 JIuHeitHoe ypaBHEHHUE, coaepKallee
3HaK MOJYJIst
KonTponbhas pabota mo remam

46 "BbIpaykeHusi ¢ nepeMeHHbIMU",
"JIuneiiHble ypaBHEHUS"

47 CreneHs ¢ HaTypalbHBIM IIOKa3aTeIeM

48 CBolicTBa CTENEHU C HATYPaJIbHBIM
MoKa3aTesneM

49 CBoiicTBa CTENEHU C HATYpPaIbHBIM
noKa3aTresieM

50 CBoiicTBa CTENEHU C HATYpPaIbHBIM
MOKa3aTeJeM

51 3anuce Yncia B AECITUIHON

HOSI/IIII/IOHHOI\/'I CHUCTEMEC CUUCIICHUA




3ammch Ynuciia B JECATUIHOM

52 MO3UILMOHHON CHCTEME CUHCIIEHUS !
53 OpnHowienbl. OJHOUIEH CTaHAAPTHOTO 1
Buja. CTelneHb OJJHOWICHA
54 Onuounenbl. OTHOWICH CTaHIAPTHOTO 1
Buga. CTeneHb OHOWICHA
MHuorousnensl. MHOrOWICH
55 cTraHaaptTHoro Buja. CTeneHb 1
MHOTOYJIEHA
MHuorouiiensl. MHOrOWIEH
56 cranaapTHoro Buja. CTerneHb 1
MHOTrOYJIEHA
57 CrokeHne U BEIYUTaHUE MHOTOYJICHOB 1
58 CioKeHne U BEIYUTaHUE MHOTOYJIEHOB 1
59 CioKeHne U BEIYUTaHUE MHOTOYJIEHOB 1
60 YMHOKEHUE U JIeJIEHHE MHOTOYJICHOB 1
61 YMHOXEHHE U AeJIEHe MHOTOUYJICHOB 1
62 YMHOKEHUE U JIeJIEHHE MHOTOYJICHOB 1
63 VYMHOXEHUE U AEIEHNE MHOTOWIEHOB 1
64 [TpeoOpazoBaHue IENOTO BBIPAKECHUS 1
B MHOT'OWIEH
65 [IpeobpazoBanue 1EI0T0 BHIPAKEHUS 1
B MHOTOYJIEH
66 [IpeoOpazoBanHme METOTO BEIPAKECHHS 1
B MHOTOYJIEH
67 Kopau mHOrOowieHa
68 Kopuu MHOTOUICHA




ToxnectBo. ToXIeECTBEHHBIE

69 npeoOpa3oBaHusl ATreOpanyecKux
BBIPAXKECHUM
ToxnectBo. ToxxaecTBeHHbIE

70 npeoOpa3oBaHus ANreOpanIecKux
BBIPAKCHUI
ToxnectBo. TOXKIECTBEHHBIE

71 npeoOpa3oBaHUsl AreOpanyecKux
BBIPAKECHUI
ToxnectBo. ToxxnecTBEHHBIE

72 npeoOpa3oBaHusl AreOpanyecKux
BBIPAXKEHUM
ToxnectBo. ToxxnecTBEHHBIE

73 npeoOpa3oBaHusl AreOpanyecKux
BBIPAXKEHUM

74 JlokazaTenbCTBO TOXKJIECTB
KonTponbhas pabota mo rTemam

75 "CreneHp ¢ HaTypaJIbHbIM
nokasaresiem", "MHuorouwieHs!"

76 KBazpat cymMmMbI U KBaJipat pa3HOCTH
JIBYX BBIPaXKCHHIA

77 KBagpar cyMMbI HECKOTBKUX
BBIPKECHUI

78 Ky6 cymmbI 1 Ky pa3sHOCTH ABYX
BBIPKECHUI

79 Pa3HOCTB KBaipaToOB ABYX BBIPAXKEHUU

80 IIpou3sBeneHne pa3HOCTH U CYyMMBI

JIBYX BBIPAKEHUN




IIpounsBenenune pa3HOCTH U CYyMMBI

81 JIBYX BBIPaKCHHI

82 CymMma u pa3HOCTh KyOOB IByX
BBIPAKCHUI

83 CyMMa 1 pa3HOCTh KyOOB IBYX
BBIPAXKEHUI

84 Paznoxenne MHOrO4YIEHA Ha
MHOHUTENIH
[IpousBenenne pasHOCTH CyMMBI IBYX

85 BBIPAXEHU, CyMMa U pa3HOCTb KyOOB
JIBYX BBIPAKCHUU

86 Pa3znoxxenue MHOrousI€Ha HA
MHOHUTENIH

87 BriHecenue o01Iero MHOKHUTEIS 32
CKOOKH

88 Metoa rpynnupoBKH
KonTponbhas pabota mo Teme

89 "®opMyJIbl COKpAIIEHHOTO
yMHOXKeHus"

90 JemumocTh nensix uucen. CBoiicTBa
JETUMOCTH

01 JemumocTh nensix uucen. CBoiicTBa
JETUMOCTH

92 IIpocteie u cocTaBHbIE Uncna. YETHbIE
Y HEYETHBIC YUCIIA

93 [Ipusnaku genumocTty Ha 2, 4, 8, 5, 3,
6,9, 10, 11

94 [Ipusnaku genumoctu Ha 2, 4, 8, 5,




3,6,9,10,11

HpI/ISHaKI/I ACIIMMOCTHU CYMMEI U

95 MPOM3BEACHUS IETIBIX YHCEN MPH 1
peleHnn 3a1a4
HaunOomnpmmii o0Imui 4eIuTens U
96 HaMMeEHbIIIee 0011Iee KPaTHOE ABYX 1
qHCel
97 B3anmHO mipocThie uncia 1
08 Anroputm EBknupa. Jlenenue c 1
OCTaTKOM
99 CpaBHEHUS LEIBIX YUCEI 10 MOYJIIO 1
HaTypaJbHOTO YKcia
100 Jlunetinas gyHkIms, e€ cBoicTBa 1
101 Jluneitnas pynkuus, e€ cBoiicTBa 1
102 Jluneitnas gyHkuus, e€ cBoiicTBa 1
103 I'padux nuHeiHOM QyHKIMM 1
104 I'padux nuHeiHOM QyHKIIM 1
105 I'paduk nmuHeitHON QyHKIINN 1
106 I'padux nuHeiHOM QyHKIMM 1
107 I'padux pynkmn y = | X | 1
108 I'paduk pyHkuu y = | X | 1
109 I'paduk pyHkIUH Y = | X | 1
110 I'padux pyHkmmn y = | X | 1
111 KycouHno-3anannbie GpyHKINN 1
112 Kycouno-3anannsie pyHKINN 1
113 KycouHno-3anannsie GpyHKInn 1
114 Kycouno-3anannsie pyHKINN 1




KonTtponbHas pabora mo Temam

115 "emumocts", "JIuneitHas pyHKIns"

116 VYpaBHeHME ¢ ABYMsI IEPEMEHHBIMU

117 VYpaBHeHUe ¢ AByMS IEPEMEHHBIMH

118 I'paduk nuHEHHOTO YpaBHEHUS C
JIBYMsI IEPEMEHHBIMH

119 I'padux nuHEHHOTO YpaBHEHHS C
JIBYMsI IEPEMEHHBIMU

120 CucreMbl TUHEHHBIX YpaBHEHU €
JBYMsI IEPEMEHHBIMU

121 CucreMbl TUHEHHBIX YpaBHEHUH €
JBYMSI IEPEMEHHBIMH
['paduueckuit MeTo] pereHus

122 CUCTEMBbI JINHEHHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMH
I'paduueckuii MeTo]] pereHus

123 CUCTEMBI JINHEWHBIX YPAaBHEHUMH C
JIBYMsI IEPEMEHHBIMU
Pemenne cucrem nMMHENHHBIX

124 YpaBHEHHI C IByMsI TIEpEeMEHHBIMHU
METOJIOM MOACTaHOBKH U METOJOM
CIIOKECHUS
Pemenne cucrem MMHENHBIX

125 YpaBHEHHIA C IByMsI TIEpEeMEHHBIMHU
METOJIOM MOACTAHOBKU U METOJIOM
CIIOKEHUS

126 Pemenne cucrem nuHENHBIX

YPaBHEHUH € ABYMS IEPEMEHHBIMHU




METOAO0M IIOACTAHOBKH U METOJO0M
CJIOKCHHUA

127

[ToBTropenue u 0600mmenue. Pemenne
CUCTEM JIMHEHHBIX YPABHEHUH C IBYMsI
NIEPEMEHHBIMH METO/I0M IOJICTAHOBKH
U METOJIOM CJIOXKEHUS

128

129

130

CucreMa JIByX JUHEHHBIX YpaBHEHUH
C IByMs1 IEPEMEHHBIMH KaK MOJIEb
peaIbHON CUTYyalluH

KonrposnbHas pabora no reme
"Cucrtembl TMHEWHBIX ypaBHEHUI'"/
Bcepoccuiickas npoBepouHas paboTa

Hrorosast kKoHTpoIbHAs paboTa/
Bcepoccuiickas npoBepoyHas padboTa

131

132

133

[ToBTopenue u 0600menue. CreneHs ¢
HaTypaJabHbIM [10KA3aTeJIEM

[ToBTOpenue u oboOIIEeHHE.
OnHOYJICHBI U MHOTOUJICHBI.
ToxaecTBeHHbIE TpeoOpa3oBaHuUs
anredpanvdeckux BhIPAKEHUN

[ToBTOpenue n o6061meHne. GopMyIIbl
COKpAIIEHHOTO YMHOXKEHUS

134

[ToBTOpenue u 0600IIEHNE.
Koopaunats! u rpaduku.

135

136

[ToBTOpenue u 0600meHue. JInneiHas
byHKIHUS U €€ cBOICTBa

[ToBTropenue u o6o0mmenue. Pemenue
CHCTEM JIMHEHHBIX YPaBHEHUH C IByMS




NEPCMCHHBIMU

[ToBTOpenue u 06001IeHNE. Pemenune
137 CUCTEM JIMHEHHBIX YPABHEHUH C IBYMsI

MNEPCMCHHBIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

137




8 KUIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

Jara
U3ydeHust

JlomoaHuTeIbHAS
uHdopmanus

HucnoBble HEPABEHCTBA

CBolicTBa YHCIIOBBIX HEPABEHCTB

A W0 B

CBolicTBa YHUCIOBBIX HEPABEHCTB

Z[OKa3aTeJ'IBCTBO HCPAaBCHCTB

R

HepasenctBo ¢ nepemennoii. Ctporue u
HECTPOTHe HEPaBEHCTBA
HepagenctBo ¢ nepemennoii. Ctporue u
HECTPOTHe HEPaBEHCTBA

Cnoxxenue u YMHOKCHHEC YUCIIOBBIX
HCEPAaBCHCTB. OHCHI/IBaHI/Ie 3HA4YCHUA
BBIPpAXKCHUSA

Crnoxenue u YMHOKCHHE YUCIIOBBIX
HepaBeHCTB. OlIeHUBaHWE 3HAYCHUS
BBIPAXKECHUS

10

11

[TonsiTHE O peleHNN HEPaBEHCTBA C OAHOU
IepeMEHHON. MHOKECTBO PEIICHUI
HEPABCHCTBA

[TonsATHE O pElIEHNN HEPABEHCTBA C OAHOU
IepeMeHHON. MHOKECTBO PEILICHUI
HEPABCHCTBA

PaBHOcuiibHBIE HEpaBeHCTBA. HepaBeHCTBO-
CIIEJICTBUE

12

YucnoBble TPOMEKYTKH




JInHelHOe HEPABEHCTBO C OJJHOMN

13 MEPEMEHHON U MHOKECTBO €r0 PEIICHUIN

14 PemreHne nuHENHBIX HEPABEHCTB C OAHOU
MEPEMEHHOMN

15 Pemenue nuHeHBIX HEPABEHCTB C OJHOM
MepEeMEHHOM

16 PemreHne nuHENHBIX HEPABEHCTB C OAHOU
MepeMEHHON

17 Cucrembl TUHEHHBIX HEPABEHCTB C OHOM
MePEMEHHOMN

18 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
MepeMEHHON
Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO

19 JINHENHBIX HEPABEHCTB C OJHOMN
MepeMEHHON

20 KonTponbhas padbota no teme
"HepaBencrsa"

21 KBanpathsle kopHH

99 ApudpmeTnueckuil KBaJpaTHbI KOPEHb U
€ro CBOMCTBA

93 ApudmeTnueckuii KBaJpaTHBIA KOPEHb U
€ro CBOMCTBA

24 [loHsTHE NPPALIMOHAIIEHOTO YUCIIA.
JleficTBUS ¢ HppALIMOHAILHBIMU YU CIIAMU

o5 CaoiicTBa AelcTBUI C HppallMOHATBHBIMU
qrclaMu

26 CaolicTBa 1€HCTBUI C UppPallMOHAIbHBIMU

qucjiaMu




27

CaolicTBa 1€HCTBUI C UppallMOHAIbHBIMU
4KCIIaMU

28
29

CpaBHeHuE UppallMOHAIbHBIX YUCEI

CpaBHeHUE UppaIlMOHATIBHBIX YUCEI

30

MHO0KXECTBO IENCTBUTENBHBIX YUCEIL.
[IpencraBnenus 0 paCIMPEHUSIX YACIOBBIX
MHOECTB

31

32

33

JlonmycTrMble 3Ha4E€HUs IEPEMEHHBIX B
BBIPAXKECHUSX, COACPKALIUX
apu(pMeTHIECKUE KBaIpaTHBIE KOPHU

JlomycTrMble 3HaYeHHsI IEPEMEHHBIX B
BBIPXKEHUSX, COJIEPKAIINX
apudmeTnyecKkue KBaapaTHbIE KOPHU

ToxnecTBeHHbIE TPe0Opa30BaHUs
BBIpa)XEHUI, cofepKalx
apupMeTHYeCKUe KBaIpaTHbIe KOPHU

34

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHUH, COAEPIKALNX
apudmeTryecKkue KBaapaTHbIE KOPHU

35

36

37

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHUH, COAEPIKAINX
apudmeTryecKkue KBaapaTHbIE KOPHU
ToxnecTBeHHbIe TpeoOpa3zoBaHus
BBIPAKEHUH, COIEpIKALUX
apudmeTnyecKkue KBaapaTHbIe KOPHU
KonrtponsHas pabora no Teme
"KBanpaTHslii KOpeHb"

38

KBanpatHoe ypaBHeHHE




®dopmysia KOpHEH KBapaTHOTO YpaBHEHUS.

39 KonmnyecTBO 1eCTBUTENBHBIX KOPHEH
KBaJ[paTHOTO ypaBHEHUS
dopmysia KOpHEH KBapaTHOTO YpaBHEHUS.

40 KonnyecTBO 1€HCTBUTENBHBIX KOPHER
KBa/IpaTHOT'O ypaBHEHUS
dopmyiia KOpHEH KBaJIpaTHOTO ypaBHEHHUS.

41 KonnuecTBO 1€MCTBUTENBHBIX KOPHEN
KBa/IpaTHOT'O YpaBHEHUS
dopmyiia KOpHEH KBaJIpaTHOTO ypaBHEHHUS.

42 KonnuecTBo A€iCTBUTENBHBIX KOPHEN
KBAaJ[paTHOTO ypaBHEHUS

43 Teopema Buera

44 Teopema Buera
VYpaBHEHUs, CBOJUMBIE K JINHEHHBIM

45 YPaBHEHUSM WM K KBaJPaTHBIM
YPaBHEHUSAM
VYpaBHeHMsI, CBOAUMBIE K TMHEWHBIM

46 YPaBHEHUSIM UJIU K KBaJPaTHBIM
YPaBHEHUSAM

47 KBanpatHoe ypaBHEHHE C TapaMeTpOM

48 Pemenne kBaapaTHBIX ypaBHEHUI C
napameTpamu

49 Pemrenne kBagpaTHBIX YpPaBHEHHI C
napameTpamu

50 Pelrenne kBagpaTHbIX YpaBHEHUH,
CoJiep KaIuX 3HaK MOAYJIs

51 Pemenue kBapaTHBIX ypaBHEHMI,




COACPIKAIINX 3HAK MOYJIA

ypaBHeHI/IC KaKk MaTéMaTH4ceCKasa MOJCIIb

52 peanbHON CUTYaluH

53 Perienue TeKCTOBBIX 3aJa4 C IOMOIIIBIO
KBAaJIpaTHBIX YpaBHEHUII

54 Konrponsnas padora o reme "Kpanparusie
ypaBHEHUS"

55 PanrioHansHbIE BBIpaKEHUS

56 ToxnecTBeHHBIE TPe0Opa3zoBaHUs
panMoHaIbHBIX BBIPAXKEHUIN

57 ToxnecTBeHHbIE TPe0Opa30OBaHUs
panMoHaTBHBIX BEIPAKCHUIN

58 ToxnecTBeHHbIe TPeoOpa3oBaHus
palMoOHaIbHBIX BBIPAXKEHUIN

59 ToxnecTBeHHBIE TPe0Opa3oBaHuUs
panMoHaIbHBIX BBIPAXKEHUH
Anrebpandeckas qpo0b. JlomycTumblie

60 3HAa4YEeHUs IEPEMEHHBIX B IPOOHO-
paMOHABFHBIX BBIPAKEHUSIX
Anrebpanueckast 1po0b. JlomycTrumble

61 3HAa4YEHUs1 IEPEMEHHBIX B JIpOOHO-
paMOHABFHBIX BBIPAKEHUSIX
Anrebpanueckas 1pooOb. JlomycTumbie

62 3HAa4YeHHUs IEPEMEHHBIX B IPOOHO-
palMoOHAIBHBIX BBIPAXKEHUSIX

63 OcHOBHOE CBOMCTBO anredpandeckon
npobu

64 OcHOBHOE CBOMCTBO anredpandeckon




apobu

CrnoskeHne 1 BEIYUTaHHUE anre6pa1/1qecm/1x

65 .
npoOeit

66 CrnosxeHue ¥ BBIYUTAHUE aIreOpandeckux
npobeit

67 YMHOKEHUE U JefIeHHE are0pandecKux
npoOeit

68 YMHOKEHUE U JIeJICHHE alre0pandecKux
npobeit

69 YMHOKEHUE U JIeJICHHE alre0pandecKux
npobei

70 Bo3sBenenue anredpandeckoit 1podu B
CTETIeHb

71 Kontponbnas padota nmo teme "J[podHO-
paloHaIbHbIE BIPAXKEHUS"

72 JIpoOHO-palmoHanbHbIe YpaBHEHUS
Pemenue npoOHO-palioHaIbHBIX

73 YPaBHEHUU, CBOJSIIMXCS K JIUHEHHBIM
YpaBHEHHSIM
Pemienue 1po6HO-paiiOHATBHBIX

74 ypaBHEHUH, CBOJSAIINXCSA K TUHEHHBIM
YpaBHEHHSIM
Pemienue 1po6HO-paiiOHATBHBIX

75 ypaBHEHUH, CBOJISAIINXCS K TUHEHHBIM
ypaBHEHUSM
Pemenne npoOGHO-panioOHaIbHBIX

76 ypaBHEHUH, CBOJISAIINXCS K KBAAPATHBIM

YpaBHEHHSIM




77

Pemenue 1po6HO-paimOHATBHBIX
YpaBHEHUH, CBOASIIMXCS K KBaAPaTHBIM
YpaBHEHUSIM

78

Pemenue 1po6HO-paimOHATBHBIX
YpaBHEHH, CBOJAIINXCSA K KBaIPaTHBIM
YpaBHEHHSIM

79

80

Pemenne npoO6HO-painoOHaIbHBIX
YPaBHEHUI METOJIOM 3aMEHbI IIEPEMEHHOMN

Pemenue npoOHO-panoHaIbHbBIX
ypaBHEHUN METOJIOM 3aMEHbI IIEPEMEHHOM

81

Pemenue npoOHO-paliioOHaIbHBIX
YPaBHEHUI METOJIOM 3aMEHbI IIEPEMEHHOMN

82

83

Pemenne npoOHO-paliOHAIBHBIX
YPaBHEHUI METOJIOM 3aMEHbI IIEPEMEHHOMN

Perienue TeKCTOBBIX 33J1a4 C TOMOIIBIO
JIpoOHO-pallMOHATIbHBIX YPaBHEHUH

84

85

86

Pemrenne TeKCTOBBIX 33724 C IOMOIIBIO
JIpOOHO-pallMOHAJIbHBIX YpaBHEHUN

Perienue TeKCTOBBIX 33aJa4 C TOMOIIIBIO
JIpOOHO-pallMOHANIbHBIX YpaBHEHUN

Pemenne TeKCTOBBIX 3a71a4 ¢ IOMOIIBIO
JIpoOHO-pallMOHATIBHBIX YPaBHEHU I

87

88

89

Perrenne TeKCTOBBIX 33724 C TOMOIIBIO
IPpOOHO-pallMOHANIbHBIX YpaBHEHUN
Perienue TeKCTOBBIX 33a7a4 C TOMOIIBIO
IpoOHO-pallMOHATBHBIX YPaBHEHUH

I'paduueckas uHTEpHIpeTaIlUs YpaBHEHUH ¢

ABYMS ICPEMCHHBIMHA




Konrponsnas padora no reme "{poOHo-

90 | 1
palMoHaIbHbIE YPAaBHEHUS
01 OO6nacTp orpeneneHuss © MHOXKECTBO 1
3Ha4YeHUH PYHKLIUU
92 OO0nacTh ornpeeneHuss 1 MHOXKECTBO 1
3HAYCHHUH QYHKIIUN
93 CrniocoOb1 3aianust pyHKIHIA
94 I'paduk Qpynkmu
UreHnue cBOUCTB PyHKIHH 110 €€ TpaduKy.
95 [Tpumeps! rpadukoB GyHKIIHH, 1
OTPAXKAIOIIUX PeaIbHbIE POLIECCHI
@OyHKIUY, OMUCHIBAIONIUE MIPSIMYIO U
96 00paTHYIO MPOIOPIHUOHABEHEIC 1
3aBHCUMOCTH, UX IpauKu
@OyHKIUY, OMUCHIBAIONIUE MIPSIMYIO U
97 00paTHYIO MPOMOPIINOHAEHEIC 1
3aBUCHUMOCTH, UX TpaduKu
@DyHKIUY, ONUCHIBAIONIUE MTPSIMYIO U
98 00paTHYIO MPONOPLHOHATILHBIE 1
3aBUCHUMOCTH, UX TpaduKu
99 OyHkuua Yy = X2 u e€ cBOICTBa 1
100 OyHK1IMS Y = X2 1 €€ cBoicTBa 1
101 Oynkuua Yy = X3 u e€ cBoiicTBa 1
102 OyHKIMS Y =K/X U €€ CBOIICTBa 1
103 OyHKIHS Y =K/X U €€ CBOICTBa 1
104 OyHKIMS Y =VX U €€ CBOMCTBA 1
105 KonrtponsHas padora o teme "®@ynkuun" 1




106 CrerneHs C ETbIM MTOKa3aTeIeM 1
107 CBOIACTBA CTETICHU C IICJIBIM TTOKa3aTelIeM 1
108 CBolicTBa CTETICHH C IIEJIBIM MTOKa3aTelIeM 1
109 CBo¥iCTBa CTETICHH C IIEJIBIM ITOKa3aTelIeM 1
110 [IpeoOpazoBaHue BBIPAKCHHH, COIEPIKALTUX
CTEIICHH C IICJIBIM ITOKa3aTeieM
111 [IpeoOpazoBaHue BEIpAKEHHH, COIEPIKALTUX
CTCTICHH C TICJIBIM ITOKa3aTelieM
112 IIpeobpa3oBaHue BBIpAXKEHHH, COMEPIKALIUX
CTEIICHH C IICJIBIM ITOKa3aTeieM
113 CrangapTHbIN BUJT YyKcTa
114 CrangapTHbIi BUJ yncia
115 JIeCcTBHS ¢ YKMCIIaMU, 3alTMCAHHBIMU B
CTaHJIAPTHOM BHUJIC
116 JlecTBUs ¢ yncIaMu, 3alIMCaHHBIMU B
CTaHJIAPTHOM BHUJIC
Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA,
117 JUTUTENTBHOCTD MPOLIECCOB B OKPYKAIOIIEM
MUpe
Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA,
118 JUTUTENIBHOCTD MPOLIECCOB B OKPYkKAIOIEM
MUpe
Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPAa,
119 JUTUTEIIBHOCTD MPOLIECCOB B OKPYKAIOLIEM
MUpe
120 Jlenenue ¢ OCTaTKOM
121 CpaBHEHUS LIENBIX YUCET 10 MOJLYJIIO




HaTypaJbHOI'O YHcia

122

123

CpaBHEHUS LIEIBIX YUCET 10 MOAYIIIO
HaTypaJbHOI'O YHcia

CBolicTBa CpaBHEHHI IO MOTYJIIO

124

125

CBolicTBa CpaBHEHUI 110 MOAYJIIO

OcraTku CYMMBI U IPOU3BEACHUS I10
JaHHOMY MOAYJIIO

126

KonTponbnas padora no temam "Crenenu",
"lenmumocTs"/ Beepoccuiickas
poBepouHas paboTa

127

[ToBropenue u o6o0menue. Pemenne
JIMHEHHBIX HEPABEHCTB C OAHON
MEPEMEHHOMN U CUCTEM JIMHEWHBIX
HEPABEHCTB C OAHOW IIEPEMEHHOMN

128

129

130

131

[ToBTropenue u o6o0meHue. Pemenue
JIMHEIHBIX HEPABEHCTB C OAHON
MEPEMEHHOMN U CUCTEM JIMHEWHBIX
HEPABEHCTB C OJAHOW ITEPEMEHHON

[ToBTOpenue u o6oOIIEHHE.
ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHUH, COAEPIKAINX
apudmeTryecKkue KBaapaTHbIE KOPHU
IToBTOopenue u o6o0meHue. Pemenue
KBaJpaTHBIX YpaBHEHUM. Pemenue
TEKCTOBBIX 33/]1a4 C IOMOIIbIO KBaIPaTHBIX
YpaBHEHUI

[ToBTOpenue u 0606meHue. Pemenue 3agau
U3 peabHOM KU3HU




132

[ToBTOpenue u o0oOIIEHHE.
TosxecTBeHHBIE TPE0OPA3OBAHUS
PaLOHAIBHBIX BBIPAKCHUH

133

[ToBTropenue u o6o0mmenue. Pemenue
JNpOOHO-pallOHAJIbHBIX YPaBHEHUH,
CBOOAIIUXCA K JIMHEWHBIM HJIH K
KBaJ[paTHBIM ypaBHEHUsIM. Pemienue
TEKCTOBBIX 33124 C IIOMOIIBIO APOOHO-
palMOHAIBHBIX YPaBHEHHH

134

[ToBTropenue u o6o0menHue. Pemenne
TCKCTOBBIX 3a/1a4 pa3JIN9YHbIMU crocobamu

135

136

HroroBas koHTpoabHas paboTa /
Bcepoccuiickas npoepounas pabota

[ToBTOpeHue u 0600mEeHue. Pemenue 3amaq
13 peaJbHOM KU3HU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




9 KUIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

JlaTa
H3y4eHust

JlonoJtHUTEIbHAS
uHdopmanusa

Oynkuus. CBolicTBa (PyHKIMI: HYITH
(GYHKINHU, TPOMEKYTKH 3HAKOMIOCTOSTHCTBA
(GyHKINHU, TPOMEKYTKH BO3pACTAHUS U
yObIBaHUs QYyHKIIMU, YETHBIE U HEUETHBIC
¢GyHKUIMHM, HauboblIee U HAUMEHbIIIee
3HaYeHUs (PyHKIUU

Oynkuus. CBoWicTBa (PyHKIHMIA: HYITH
(GyHKINHU, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA
(byHKINU, TPOMEKYTKH BO3pACTAHUS
yObIBaHUS (QYHKIMHU, YETHBIC U HEUETHBIE
¢byHKUIMHN, HauboblIee 1 HAUMEHbIIIee
3HaYeHUs (QyHKIUU

[Toctpoenue rpadukoB GpyHKIMM C
MOMOIIbIO IPe0Opa30BaHUI

[Toctpoenue rpadukoB GpyHKIMI C
MOMOIIbIO TPe0Opa3oBaHui

KBanpatsslii Tpéxunen. KopHu kBagpaTHOro
TpEXUsIeHa

PaznoxeHune kBapaTHOro TpEXUeHa HA
JINHEHHBIE MHOKUTEITH

Pa3nosxeHne KBagpaTHOro TpEXUacHa Ha
JIMHENHBIE MHOKUATEIN

KBanparuunas ¢pyHKkuus u e€ CBOHCTBa




[Tapabosa, KOOpAMHATHI BEPIIMHBI

o napaboJibl, 0Cb CHMMETPHUH MapadoIbl

10 [Toctpoenue rpaduka KBaapaTHIHON
byHKIIUN

1 [TocTpoenue rpaduka KBaapaTHIHON
byHKIHAHA

12 [Toctpoenue rpaduka KBaapaTHIHON
byHKIIUN
[ono>xenne rpaduka KBaaApaTHIHON

13 (yHKIMU B 3aBUCHMOCTH OT €€
KO3 (P PHUIIHEHTOB
[TonoxxeHnue rpaduka KBaApaTUIHON

14 (GYHKIIUHM B 3aBUCUMOCTH OT €&
KO3 (P PHUIIHEHTOB

15 Hcnonp30BaHue CBOMCTB KBaAPATHUHOM
(GyHKIMU 1715 pelieHus 3a/1a4

16 Hcnonb3oBaHue CBOMCTB KBAPaTUYHOM
GYHKIUM 1S pelieHus 3a1a4

17 Hcnonb30BaHuE CBOMCTB KBaAPATUYHOU
GYHKIUM 1S peleHust 3a1a4

18 CrenenHble (QyHKIMU C HATYypaJIbHBIMU
noKa3aTessiIMH, UX rpaMKu U CBOMCTBA

19 Crenennble QyHKIMH C HATYpPAITbHBIMA
MOKa3aTeJsIMU, UX TpaQUKU U CBOMCTBA

20 CrenenHble (QyHKIMU C HATYypaJIbHBIMU
noKa3aTessiMH, UX rpaMKu U CBOMCTBA

21 CrenenHble (QyHKIMH C HATYypaJIbHBIMU

moKa3aTciIsiMu, uxX Fpa(I)I/IKI/I U CBOICTBa




22 I'paduxu Gpynxmmii: y =Vx , y =3Vx , y=| x | 1

23 I'padukn dyskmmit: y =Vx , y =3Vx ,y =| x | 1

24 I'paduxu Gpynxmmii: y =Vx , y =3Vx,y=| x | 1

25 Kontponsnas padora no teme "®@ynkuun" 1
[ToHsiTHE O pellIeHNU HEPABEHCTBA C OJJHOM

26 nepeMeHHO. MHOKECTBO PeIICHUA 1
HEPaBEHCTBA

97 KBanparHsie HepaBeHCTBa C OIHOM 1
NepEeMEHHOM

28 KBanpaTHble HepaBEeHCTBA C OJTHOM 1
MEPEMEHHOMN

29 Penienue HepaBeHCTB TpadUUECKUM 1
METOJIOM M METOJIOM HHTEPBAJIOB

30 Pemienne HepaBeHCTB TpadUUecKuM 1
METO/IOM M METOJIOM HHTEPBAJIOB

31 HepagenctBa, coneprxaiiyue 3HaK MOAYJIst 1

32 HepagenctBa, coneprxaiiyue 3HaK MOAYJIst 1

33 CucTeMbl HEpaBEHCTB C O/THOM MepeMeHHON 1

34 CucreMbl HEpaBEHCTB C OAHON IEPEMEHHOU 1

35 Pemienne TeKCTOBBIX 3a/1a4 C TIOMOIIBHIO 1
HEPaBEHCTB, CICTEM HEPaBEHCTB

36 Penienne TeKCTOBBIX 3a/1a4 C IIOMOLIBIO 1
HEpPaBEHCTB, CUCTEM HEPaBEHCTB
HepaBeHCTBO ¢ TByMsI TepeMEHHBIMHU.

37 Pemenue HepaBeHCTBa ¢ IByMs 1
NepEeMEHHBIMU

38 ['padrueckuii MeTOT pelIeHUs! CHCTEM 1




HCPABCHCTB C ABYM: INICPCMCHHBIMU

39

40

Cucremsbl HEPABCHCTB C ABYMs
MNEPCMCHHBIMU

KoHntponbhas padota mo teme "KBanpaTHbie
HepaBeHCTBA"

41

42

43

44

45

bukBanpartHbie ypaBHEHUs

[Ipumepbl IPUMEHEHU METOIOB
PaBHOCUIIBHBIX TIPe0Opa30BaHU, 3aMEHBI
MEPEeMEHHOM, rpamuecKoro MeToa npu
pelieHuu ypaBHeHu# 3-i u 4-ii cTenenei

[Tpumepsl MPUMEHEHH METOI0B
PaBHOCUJIBHBIX IPe0Opa30BaHU, 3aMEHBI
NePEeMEHHOI, rpaduueckoro MeToa npu
pelieHuu ypaBHeHU# 3-i u 4-ii cTenenei

[TpuMmepbl IpUMEHEHU METO10B
PaBHOCHJIBHBIX NTPe0Opa30BaHUi, 3aMEHBI
HEepeMEeHHOM, rpaduuecKoro MeToia npu
peleHnn ypaBHeHul 3-1 u 4-i1 creneHei

Pemenne npo6GHO-paliMOHaNBbHBIX YPaBHEHUN
Y HEPAaBEHCTB

46

47

48

Pemenne npoOHO-paliMOHAIBHBIX YPaBHEHUN
Y HEPABEHCTB
Pemenne npoOHO-paliiOHANIBHBIX YPaBHEHUN
Y HEPaBEHCTB
Pemenne npo6GHO-paliiOHANBHBIX YPaBHEHUN
Y HEPaBEHCTB

49

Pemenne cucreM ypaBHEHUN ¢ AByMS
[IEPEMEHHBIMU




50

Pewienne cucreM ypaBHEHUN ¢ ABYyMS
[IEPEMEHHBIMU

o1

52

Pemenue npocTenmmx cucTeM HEMMHEWHBIX
ypaBHEHUU C ABYMS IEPEMEHHBIMU
Pelienue nmpocTelmx CUCTEM HEJTMHEHHBIX
YpaBHEHUH € ABYMS IEPEMEHHBIMU

53

Pemenue npocTenmmx cucTeM HEMMHEWHBIX
YpaBHEHUU € ABYMS IEPEMEHHBIMU

54

55

56

Pemenue npocTenmmx cucTeM HEJTMHEWHBIX
YpPaBHEHUH C JBYMsI IEPEMEHHBIMU

['paduueckuii MeTo]| pelieHus: CUCTEMBbI
HEJIMHEHHBIX YPABHEHUH C IBYMsI
HepEeMEHHbIMU

I'paduueckuii MeTos perieHus: CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C IBYMsI
NIEPEMEHHBIMU

57

Cucrema IByX HEJTMHEIHBIX YpaBHEHUH ¢
JIByMsI IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHOU
CUTyaluu

58

59

60

Cucrema IByX HEJTMHEIHBIX YpaBHEHUH ¢
JByMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHOU
CUTyaluu

Cucrema 1ByX HEJIMHENHBIX YPaBHEHUH €
JBYMsI IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHOU
CUTyaluu

Cucrema 1ByX HEJTMHENHBIX YPaBHEHUH C
JBYMsI IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHOU
CUTyaluu




CucremMa HeJIMHENHBIX YpaBHEHUH €

61
napaMeTpoM

62 CucreMa HeJIMHENHBIX YPaBHEHUH C
apaMeTpoM

63 CucreMa HEJIMHEHWHBIX YPAaBHEHUM C
napaMeTpoM

64 [Ipocreiimme HepaBeHCTBA C IBYMs
HNEPEMEHHBIMH U UX CHCTEMBI

65 KonTponpHas padora o Teme "YpaBHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI"
[ToHsATHE YMCIOBOM MOCIIEA0BATEIBLHOCTH.

66 Koneunblie u 6eCKOHEUHBIE
10CJIE10BATEIbHOCTH
OrpaHudeHHas 10CIe0BATEIbHOCTb.

67 MonoToHHO Bo3pacTaromias (yobIBaro1as)
MIOCJIE0BATEIBHOCTD
CrocoOsI 3amaHus IT0CIEN0BATEIILHOCTH

68 OIMCATENIbHBIN, TAOJUYHBIN, C ITOMOIILIO
(dbopMyIibl N-TO YieHAa, PEKYPPEHTHBIH

69 ApudmeTrnueckast 1 reoMeTpuyecKas
IIPOrpeccuu

70 Apudmernueckas 1 reoMeTpuiecKas
IIPOrpeccCUum

71 CaoticTBa 4jieHOB apu(pMETHIECKON U
T€OMETPHUUYECKON MTPOTPECCU I

79 CBoiicTBa 4JIeHOB apu(METHUECKON U
T€OMETPUYECKON MTPOTPECCUi

73 ®opmyIibl N-ro ieHa apupMeTHIecKoi u




r€OMETPUYECKON MTPOrpeECCUi

®dopMyIabl N-T0 YieHa apuhMETUIECKON U

4 r€OMETPUUYECKON ITPOrpeECCUi

75 ®dopMyIibl N-T0 YieHa apuhMETUIECKON 1
FeOMETPUUYECKON TPOrpeccuid
DopMyJIbl CyMMBI MIEPBBIX N YJICHOB

76 apuQMETHIECKON 1 TEOMETPHUECKOMN
nporpeccuit
DopMyJIbl CyMMBI TIEPBBIX N YJICHOB

77 apuQMETHIECKON U TEOMETPHUISCKOMN
IIpOrpeccuit
DopMyITbl CyMMBI TIEPBBIX N YICHOB

78 apupMETUYECKON U TEOMETPUUECKON
IIpOrpeccuit

79 3amaun Ha IPOIEHTHI, 0AHKOBCKUE BKJIAIbI U
KpEIUThI

80 3aauM Ha IPOLEHThI, 0AHKOBCKUE BKJIA/Ibl U
KPEIUTHI

81 3ama4yn Ha IPOIEHTHI, 0AHKOBCKUE BKJIA/IbI U
KPEIUTHI

82 3amauyn Ha IPOIEHTHI, 0AHKOBCKUE BKJIAIbI U
KpEIUThI

83 3aauu Ha IPOLEHThI, 0AHKOBCKUE BKJIA/IbI U
KPEIUTHI

84 3aaun Ha IPOIEHTHI, 0AHKOBCKUE BKJIAIbI U
KpEIUThI

85 3ama4yn Ha IPOIEHTHI, 0AHKOBCKUE BKJIAIbI U

KpCAUTHL




IIpencraBienue 0 CXOAUMOCTH
MOCIIE0BATEILHOCTH, O CYMMUPOBAHUU

86 OCCKOHEYHO YOBIBAIOIIEH T€OMETPUICCKOM
IPOrpeccuu
IIpencraBnenue 0 CXOIUMOCTH

87 MOCJIEI0BATEIBHOCTH, O CYMMHPOBAHUHU
OCCKOHEYHO YOBIBAIOIIEH T€OMETPUICCKOM
IPOrpeccuu

88 MeTtoa MaTeMaTH4eCKON HHYKIINN

89 MeTton MaTeMaTUYeCKON UHTyKIIUN

90 KonTtponpHas padora no Teme "UnciaoBbie
NI0CJIEI0BATENbHOCTH U Iporpeccun”

01 Kopens n-it crenenn. CBoiicTBa KOpHS N-id
CTETICHU

92 Kopens n-it crenenn. CBoiicTBa KOpHS N-id
CTETIeHU

93 Kopens n-it crenenu. CBoiicTBa KopHS N-it
CTETIeHU

04 CreneHb ¢ paliMOHAJILHBIM IOKa3aTeneM U eé
CBOMCTBA

95 CreneHb ¢ pallMOHAJIIbHBIM IIOKa3aTeleM U eé
CBOMCTBA

96 CTeneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€
CBOMCTBA
ToxnecTBeHHbIe TpeoOpa3oBaHus

97 BBIPAXEHU, COIEpKaALUX KOPEHb N-I1
CTETIeHU

98 ToxnecTBeHHbIe TpeoOpa3oBaHus




BBIPAKECHUM, COAECPKAUX KOPEHb N-I
CTCIICHU

99

100

101

ToxnecTBeHHbIE TpeoOpa3oBaHuUs
BBIPAKECHUM, COAECPIKALUX KOPEHb N-I
CTEIEeHU

ToxnecTBeHHbIe TPeoOpa3oBaHus
BBIPAKCHUM, CONEPIKALUX CTENEHD C
palMOHAIBHBIM IIOKA3aTeIeM

ToxaecTBeHHBIE Hp606p330BaHI/IH

BLIpa)KeHHfI, coAcpiKaluX CTCIICHD C
palrOHAJIbHBIM I1OKA3aTCJIEM

102

KonTtponpHas padora no teme "CrerneHs ¢
palMOHAIbHBIM TTOKa3aTesaeM"

103

[ToBTopenue u 0000menue. Yncna n
BBIYHCIICHUSI (3aITMCh, CPABHCHUE, JICUCTBHS C
JICUCTBUTEIILHBIMH YHCIIAMH, YACIIOBASI
npsimast)

104

105

106

[ToBTOpenue u 06o6meHue. Yncna u
BBIYHUCIICHUSI (3aITUCh, CPAaBHEHHE, JCUCTBUS C
JEHCTBUTEILHBIMY YUCIIAMH, YACITIOBAS
npsimMast)

[ToBTOpenue u 06o6menue. Yncna u
BBIUKCIICHUS (TTPOLIEHTHI, OTHOIICHUS,
MIPOIOPLIMH)

[ToBTOpenue u 0606menue. Yucna u
BBIUKCIICHUS (TTPOLIEHTHI, OTHOIICHUS,
PONOPILIUHN)

107

[ToBTOpenne u 0600meHue. Yncna u




BBIYHCIICHUS (pELICHUE 3a]1a4 U3 PeaIbHOU
JKU3HH)

108

109

110

111

[ToBTropenue u 0600menue. Yncna n
BBIYHCIICHUS (pELICHUE 3a]1a4 U3 PeaIbHOU
JKU3HH)

[ToBTOpenue u 00600mIeHNEe. Yncna u
BBIUKCJICHHS (OKPYIJICHHE, IIPUOIIMIKEHHE,
OIICHKA)

[ToBTOpenue u o6oOIIeHue. TekcToBbIe
3aJauu (perIeHre TEKCTOBBIX 3a71a4
apu(METHUECKUM U aIreOpandecKium
crioco6amu)

[ToBTOpenue u o6o0IeHue. TekcToBbIe
3aJauu (perIeHre TEKCTOBBIX 3a1a4
apu(METHUECKUM U aIreOpandecKium
crocobamu)

112

[ToBTOpenue u o6obmenne. TexkcToBbie
3a/1a4M (pelIeHue TeKCTOBBIX 3a/1a4
apuMeTHYECKUM U anredbpandeckum
crioco6amu)

113

[ToBTOpenue u o6obmenne. TexkcToBbie
3a/1auu (peleHrne TEeKCTOBBIX 3a1a
apuMeTHYECKUM U anredbpandeckum
crioco6amu)

114

[ToBTOpenue u 0600meHne. TexcToBbie
3a/1auu (penieHne TEKCTOBBIX 3a1a4
apu(hMETUUECKUM U alIreOpandecKum
criocobamu)




115

[ToBTOpenue u 06001meHue. TekcToBbIe
3a7auu (PEIICHHE TeKCTOBBIX 3a/1a4
apupMETUUECKUM U aJIreOpandecKum
crioco6amu)

116

[ToBTopenue u o6o0meHne. Anredpanyeckue
BhIpakeHUs (IpeoOpa3oBanue
aNreOpandecKux BhIPAKEHHM, COJCPIKALINX
CTEIEHb C LIEJIBIM [T0Ka3aTeJIeM)

117

[ToBTOopenue u 00o0ImeHne. Anredpanyeckue
BhIpakeHUs (IpeoOpa3oBanue
anreOpanvdecKuX BRIPAKEHUH, COACPKAIIUX
CTEICHb C LIEJIBIM TIOKa3aTeJIeM)

118

[ToBTOpenue u 00o0meHne. Anredpanyeckue
BhIpakeHUs (IIpeoOpa3oBaHue
anreOpanvdecKuX BRIPAKEHUH, COACPKAIIUX
CTEMEHb C LIEJIBIM TIOKa3aTeIeM)

119

120

121

122

[ToBTOpenue n o6obmenue. Anredpanyeckue
BbIpaXXeHUs (IpeoOpa3oBaHue
anreOpanyecKuX BBIPAKEHHH, COepKAIIX
apuMeTHyecKuil KBaJIpaTHbIN KOPEHb)

[ToBTOpenue n o6o0meHue. Anredbpanyeckue
BbIpaXXeHUs (IpeoOpa3oBaHue
anreOpanyecKiX BBIPAKEHHUH, COepKAIIIX
apuMeTHuyecKuil KBaJIpaTHBIN KOPEHb)
[ToBTOpenue u o0o0IeHne. Anredpanyeckue
BbIpakeHUs (IpeoOpa3oBaHue
anreOpanyecKuX BBIPAKEHHH, COepKAITIX
apuMeTHyecKuil KBaJIpaTHBIN KOPEHb)

[ToBTOpenue u o0o0IeHne. Anredpanyeckue




BBIpaXeHHs (IPeoOpa30OBaHUE IENBIX U
JIPOOHO-pAIIMOHATIBHBIX BEIPAKCHUN )

123

124

125

[ToBTropenue u o6o0IeHne. Anredpanyeckue
BhIpa)KeHUS (IIpeodpa3zoBaHue IETbIX U
JIpOOHO-pallMOHATILHBIX BBIPAKEHUH )

[ToBTOpeHue u 00600IIeHNE. ANredpandecKue
BBIpaKEHHMs (MMpeoOpa3oBaHUE IENIBIX U
JIpOOHO-PalMOHATILHBIX BBIPAKEHUH )
[ToBTOpeHHE 1 0000IIEHNE. ANreOpandecKue

BbIpaxxeHHs (IpeoOpa3oBaHUe LENbIX U
JIPOOHO-PALMOHAIBHBIX BBIPAXKECHH )

126

[ToBTropenue u 00o0mEeHne. Anredpanyeckue
BBIpaXCHUS (Pa30KEeHUEe MHOTOYJICHA Ha
MHOXKUTEIH, B TOM YHCJIE C UCTIOJIb30BaAHUEM
(bOopMyJT COKPAIIEHHOTO YMHOKCHHS)

127

[ToBTOpenue u 06061meHne. Anredpanueckue
BBIpa)KEHUS (Pa3sioKeHNe MHOTOUYJICHA Ha
MHOXHTEJIH, B TOM YHCIIE C UCIOIb30BaHUEM
(bopMyIT COKPAILIEHHOTO YMHOXEHU)

128

[ToBTOpenue u 06061meHne. Anredpanyeckue
BBIpaKEHUS (Pa3sIoKeHUEe MHOTOUYJICHA Ha
MHOXHTEJIH, B TOM YHCJIE C UCIIOIB30BAaHUEM
(bopMyIT COKPAILIEHHOTO YMHOXEHU)

129

130

[ToBTOpenue u 00600MIeHNE. ANredpandecKue
BBIpXCHUS (MOJICITUPOBAHNE C TIOMOIIBIO
(GhopMyT peabHBIX MPOIIECCOB U SIBJICHHH)

@OyHKIUH (TOCTPOEHHE, CBONCTBA
U3YyYEHHBIX (PyHKITHIT)




[ToBropenue u 0600menne. yHKIUU

131 (mocTpoeHue, CBOMCTBA M3YYCHHBIX 1
GyHKIIHIA)
[ToBTropenue u 0600menne. PyHkuun

132 (mocTpoeHue, CBOMCTBA N3yUSHHBIX 1
bYHKITHI)
[ToBTOpenue u 0600meHNne. DYHKITUN

133 (rpacdmyeckoe pereHue ypaBHEHHH U UX 1
CUCTEM)
[ToBTOpenue u 06061eHne. yHKIUU

134 (rpaduueckoe perieHre ypaBHEHHH U UX 1
CUCTEM)

135 HroroBast KoHTpoIbHAs paboTa 1

136 [ToBTopenue u 0600menne. yHKUN 1
(MOJIeTMpOBaHKE peabHBIX MPOIIECCOB)

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136
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