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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA OOECIEeYMBAET U3YYCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
MpOJOKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. PazButue vy
OoOy4JaromMxcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanueckux aobCcTpakiuii, crmoco0e OTpakeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJIMA MATEMaTUYECKOTO
MOJICJIUPOBAHUS B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(OpMHPOBAaHNIO HAYYHOTO MHUPOBO33PEHUSI U KAYE€CTB MBILIIEHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM I¢poBoM obmecTBe. M3yduenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILIECHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOU JIEMCTBUS, BBIBOIBI, (HOPMYIUPOBATH
yTBepkeHHuss. OcBoeHHEe Kypca anreOpbl 00eCHeunBaeT Pa3BUTHE JIOTUYECKOTO
MBILIUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anrebpe mpearnojgaracT 3HAYUTENbHBIM OOBEM CaMOCTOSTEILHOMN
NEeATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENBbHOE pEIICHUE 3aaad
00y4arolUMUCS SBJSIETCS pealin3aluen AesiTeIbHOCTHOTO MPUHIUIA O0yYESHHUS.

B ctpykrype mnporpammbl y4eOHOro Kypca «Anrebpa» yriyOnéHHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHHMMAIOT COJEP>KATEIbHO-METOAMYECKUE JIMHUU:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUH pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJCHCTBYS €
IpYTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMCsi MPUXOAUTCS
JIOTUYECKU PACCYKJATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3n
C 3TUM B MPOTpaMMy Y4eOHOTo Kypca «Ayredpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3Jeiax MaTeMaTUYeCKOro
oOpa3oBaHMsi W  CIOCOOCTBYIOIIME  OBJAJEHUIO  OOY4YalOUIMUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CopepKaTeabHOM W CTPYKTYpPHOU
OCOOEHHOCTBIO Y4YeOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Copmepxxanne nuHMM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOW IS
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsi IOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHeMYy o01ieMy 00pa3oBaHHIo.

Copeprkanue AByX anreOpandecKux JIMHAN — «AJIreOpandecKue BhIPaKEHUSD
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTUYECKOIo amnmnapara, HeoOXOAUMOIo JUIsl pelIeHHs 3ajad MaTEeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHoCcTH. Ha ypoBHE OCHOBHOIO 00ILIETO
oOpa3oBaHMsl y4eOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallMOHAIbHBIX
BbIpaXEHUN. Anredpa JEMOHCTpPUPYET 3HAUEHME MATEMaTHKH KakK s3bIKa s
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OINMCAHMS IPOLECCOB M  SIBICHUMI
peasibHOrOo MHpa. B 3agaun oOyueHuss anredpe BXOIAT TaKkKe AalibHEHIIEe
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YAaCTHOCTH, A
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenui. IlpeoOpazoBaHue CHUMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxxanue GyHKIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONTMCAHUS M UCCIEA0BaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOyYaroIMXxcs
YMEHUS UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTENIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJIMYECKOTO, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

Yrny6néHnbiit KypcC anreopsl XapaKkTepU3yeTcs U3yYEHHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJOB
pemieHuss 3amgad. Aunredpa SBJISETCS A3BIKOM JJIi  ONKCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KAT OCHOBOM MAaTE€MaTH4eCKOro MojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTUYECKUX YMO3AKIIOUEHHI W MPUHATHIE B airedpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT —(OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBATh CYXJACHHS, Pa3BUBAIOT MATEMAaTUYECKYIO HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHUM W ydaT UX
npuMmeHeHuto. Tem cambpiM anreOpa 3aHMMAeT OJHO U3 BEIYIIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YUYarOIINXCSl.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4eOHbBIH Kypc
«Anre0Opa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «AJNTeOpanyecKkue BBIPAKEHUA», «YPaBHEHHUS U
HEpaBEHCTBA», « DyHKLIUM.

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



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yuciaa v BIYMCICHUSA

Pannonanbsubeie uyucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PAallMOHAJIBLHBIMU YKcaaMy. YuciioBas nmpsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHbIM TIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULIMOHHON CUCTEME CUUCIICHHS.

Pemmenne TekcToBBIX 3a7au apudmeTnuecKuM crocoboM. Pemienue 3amau u3
peabHOM MPaKTUKU Ha YacTH, HA IpoOU, HA MPOIECHTHI, MPUMEHEHHE OTHOIICHUN
U TPOMNOPIUN MpU pEelIeHUH 3a/ad, pEIIeHHe 3ajad Ha JIBIKEHHE, padorTy,
MOKYMKH, HAJIOTH.

JlenmumocTs Leabix uyncesl. CBOMCTBA ICIUMOCTH.

[IpocTeie u cocraBHble 4ucia. UYETHble W HEYETHbIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOM3BEICHUS LIEJIBIX YHCEII IPU PEIIECHUHN 33/1a4 C IPAKTUYECKUM COAECPKAHUEM.

HanGonpiuit o01mumii 1enuTesb 1 HauMEHbIIee 00I1ee KpaTHOE JABYX YHUCET.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTATKAMHU.

AuredpanvyecKue BbIPpAKEHUSA

BripaxkeHre ¢ NEpeMEHHbBIMU. 3HAUYEHUE BBIPAKECHHUS C MEPEMEHHBIMM.
[IpeacraBienue 3aBUCUMOCTY MEXAY BETUYMHAMU B BUJI€ (DOPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPe0OpPa30BaHUsl ANreOpanueCKX BhIPAXKEHUH.
JloKa3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

MHuorounensl. MHorouneH crasgaptHoro Buzaa. CreneHb MHOTOYIEHA.
CrnoxxeHue, BbIYMTAHUE, YMHOKEHHE U JieieHrue MHorousaeHoB. [IpeoOpasoBanue
LIEJIOTO BBIpaXKeHUs B MHOTOWIEH. KOpHM MHOrO4JIEHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHHS: KBaAPAT CYMMbI M KBaJIpaT pa3HOCTU
JIBYX BBIpQKEHUH, Ky0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXCHHH, Pa3HOCTH
KBaJI[paTOB JIByX BBIPAXEHUM, TMPOU3BEACHUE PA3ZHOCTA U CYMMBI JIBYX
BBIPKEHUIA, CyMMa U pa3HOCTb KyOOB JBYX BbIPaKEHHIA.

Paznoxenue MHOTOWIEHA HA MHOXKHUTENN. BhiHeceHrne 00111ero MHOKHUTEIS 3a
CKOOKH. MeTo 1 TpyIIupOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBHenusi. CBOMCTBa ypaBHEHU
C OJHOM TIEpEMEHHOW. PaBHOCWJIBHOCTL ypaBHEHWH. YPaBHEHHUE  Kak
MaTeMaTUYECKasi MOAEIb PEAIbHOW CUTYallUH.



JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOW. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellleHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAaK MOJIEIIb PEAIBHON CUTYAIIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMout. YnciioBbIE TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM T1ocKOoCTH. [IpuMepsl rpagukoB, 3agaHHbIX (popmynamu. UteHue
rpauKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauunHamu. lloHarue QyHKuuu.
OyHKIUs Kak MareMmarhdeckas MoJeNb peajdbHoro mpouecca. OO0xacTh
onpejenieHuss W o6nacTh 3HadyeHW ¢yHkiuu. CrnocoObl 3afaHusi (QYHKIIUH.
I'padux bynkuuu. [ToHsATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha IPUMEPAX pPeaIbHbIX 3aBUCUMOCTEH.

JIuneiinas Qynkuus, e€ cpoictBa. I'padux nauHeltHOM (QyHkuuu. ['padux
¢byuknuu Y = |X|. Kycouno-3aganubie GyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaapartHbie KOpHU. Apu(MeTHUECKII KBaAPAaTHBIA KOPEHb U €ro CBOICTBA.
[TonsTe wppanmoHaNBLHOrO Yucnaa. J{eWCTBUS C UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBU C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALHMOHAIBHBIX
yucel.

[IpencraBiennss O pacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoOXkecTBa
HaTypaJbHBIX, UEIbIX, PALUOHAIBHBIX, JIEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YuciaoBble IPOMEXKYTKH.

HevictBust ¢ ocrtatkamu. Octatku cteneHei. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OOBEKTOB OKpYXAlOUIETO MHpa, AJUTEIBHOCTh MPOIECCOB B
okpyxaromeM Mupe. CTaHIapTHBINA BUJ YUCIIA.

AnredOpanveckue BbIPAKEHUS

Anrebpanueckas apoOb. JlomycThMble 3HA4YEHHUS NMEPEMEHHBIX B JAPOOHO-
paloHaNbHBIX BbIpaxkeHUsX. OCHOBHOE CBOWCTBO airedpanyecko apoou.



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

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUMH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue  KBaJpaTHbIE KOpPHH. TOXIeCTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHHI, COEpkKAIIMX apU(PMETUYECKHE KBAPATHBIE KOPHH.

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

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAAPATHOTO YpPABHEHMS.
Kosim4ecTBO NeMCTBUTENBHBIX KOPHEW KBAaJpPAaTHOTO ypaBHEHMs. Teopema Buera.
YpaBHEeHUs, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C mTapaMeTpoM. PenieHue TEKCTOBBIX 3a1a4 ¢
ITOMOINIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  ApoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pAllMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YPaBHEHHM ¢ TBYMs IEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepageHncTBo ¢ nepemenHoii. Ctporue u HecTporue HepaBeHCTBa. ClOKEHNE
U YMHOXEHHME YHUCIOBBIX HepaBeHCTB. OIICHMBAaHUE 3HAYEHUs BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

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

JInHeliHOEe HEPABEHCTBO C OJHOM NMEPEMEHHONW M MHOKECTBA €r0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemeHne TEKCTOBBIX 3ajay C
ITOMOIBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIMHA

OO6uacTh onpeaeneHusi 1 MHOXECTBO 3HaueHu pyHkunu. CrocoObl 3a1aHus
bynkuumid. ['padux dynkunn. Utenue coiicTB ¢pyHkunu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHA, OTPAXKAIOMIUX PEATbHBIE MPOIECCHI.

Jluneinas Qynkus. DyYHKIUU, ONMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPOTNOPIIMOHANIbHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| u ux cBoiicrsa.
Kycouno-3anannsie GyHKINN.

9 KITIACC

Yucaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenm u ero cBoicTtBa. CTeneHb C pPaLMOHAJIBHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AuredOpanyecKue BbIPpaKEeHUA

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpPXKAIIUX KOpPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPIKALUX CTENEHD C
pPalMOHAIIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHEHHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBanpartHsle ypaBHeHUs. [Ipumepsl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOH, rpaMyecKoro MeToAa MNpU PEIICHUH
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenue qpoOHO-paliOHAIbHBIX YPaBHEHUH.

Peienue cucrem ypaBHEHUM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHns CUCTEMbI HEIMHEWHBIX YPAaBHEHUM C ABYMs IlepeMeHHbIMU. Cucrema
JBYX HEJIMHEVHBIX YPAaBHEHUM C JABYMsS NEPEMEHHBIMH KaK MOJEIb PEabHOU
CUTYyaL1U.

HucnoBble HEpaBeHCTBA. PenieHne JIMHENHBIX HEPaBEHCTB. J[OKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBEeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeToJl MHTEPBAJIOB
JUIsl palliOHAJIbHBIX HEpaBeHCTB. [Ipocreline HepaBeHCTBa C TapaMeTPOM.

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

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PenieHne HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTEMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJ| PELIEHUSA CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMMU.

DyHKIUU

Oyuknusa.  CpoiictBa  QyHKUMI:  Hynd  (QYHKIUH,  [POMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TIPOMEKYTKHA BO3pAcCTaHMsI M yObIBaHUSA (PYHKIUH,
4YETHBIC U HEYETHBIE (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUsT (PYHKIIUH.

KBagpatnunas ¢Qynkmuss u e€ cBoicTtBa. lcmonp3oBaHWEe CBOWCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienust  3amad.  [loctpoenme  rpaduka
kBaapatnyHo ¢GyHkuuu. Ilonoxkenue rpaduka KBaapaTUUHOW (PYHKUUUA B
3aBHCHMOCTH 0T & koo duurentoB. ['paduku byskmmii y =ax2, y = a(Xx — m)’u y
= a(x — m)? +n. [Toctpoerne rpadukoB HYHKIHIT ¢ TOMOIIBIO PEOOPa30BAHHIL.

JHpobno-nuneitnas ¢pyukius. MccnenoBanue QyHKIIHIA.

®ynkus Y = X' ¢ HaTypaIbHBIM TIOKa3aTesneM N u eé rpaduk.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHbIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IOCJIEA0BATEIBHOCTh.  MOHOTOHHO
Bo3pacratomas  (yOwIBaromiasi)  moclieqoBaTenbHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOIIBI0 (HOPMYIBI N-TO
YJIeHa, pEeKyPPEHTHBIN.

Apudmernueckas U reomeTrpuyeckas mnporpeccur. (CBOHCTBa YJICHOB
apudmeTnyeckoii U reoMeTpuueckod mporpeccuid. DopMynbl N-TO  WiIeHa
apu(pMeTHYeCKOl U reomeTpuyeckor mnporpeccuid. @opmysbl CyMMbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3aauyn Ha MPOILICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBiieHre O CXOAMMOCTH IOCIENOBATEIBHOCTH, O CYMMHPOBAaHHU
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematnueckon nHaykuuu. [Ipocreimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[TPOT'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA VYIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHMs IPOrpaMMbl 10 MaTeMaTHKE
XapaKTEPU3YIOTCS B 4aCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJBI, K MCIOJB30BaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
npaB, IMpPEACTaBICHHEM O MAaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIIEHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3¢TeTU4eCKOro BOCIIATAHMSI:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIECHUN, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEel HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKu Kak cdepbl UelI0BEYECKOM
NEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOH KakK CPEACTBOM
IIO3HAaHUs MHUPA, OBJIAJICHUEM HaBbIKaMH MCCIIEIOBATEIbCKON ACSTEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHWS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PpPeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX MOCJEACTBHM ISl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOIeM U IMMyTeH UX pPeIIeHuUs;

8) ajanTanum K M3MEHAKINMMCH YCJOBHSAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEOINPEIACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIIbHOCTh, B TOM YHUCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUTIOTE3bI 00 00OBEKTAX M SBJICHHUSIX, B TOM YHCJIE paHee HEHU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIICTCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHHUS W JEUCTBUSA, (OPMYJIMPOBATH M OIEHUBATh PHUCKH U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTePU3YyIOIIHECs OBJIAJICHUEM YHUBEPCAITbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckue aelicTBUA:

BBISIBIIATH M XApPaKTEPU30BATH CYIIECTBEHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMU, (HOPMYIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIUH,
OCHOBaHWsI 711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;



BOCIPUHUMATh,  (GOPMYyIHMpPOBaTh U  MPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNH;

JieNaTh BBIBOJBI C HCIOJIB30BAaHHWEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTelIbCTBA MaTEMaTHUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEILCHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKUIT WHCTPYMEHT IO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  IMpoOiIeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpOBATh TUIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

OPOBOAUTH M0 CAMOCTOSITENIFHO COCTABJIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4YeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWHGOPMAIWMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelnraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOW TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU TIO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyITUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0j¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI TIO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
auaora, oOHapy)XKUBaTh Pa3IMYUe U CXOACTBO IMO3WIIMH, B KOPPEKTHOU (opme
(dbopMyIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHIS,

IPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/1adM, SKCIICPUMEHTA, UCCIICOBAHHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHH;

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWHM Y4YEeOHBIX MaTEMaTHYECKUX 3aJad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, TUIAHMPOBATH OPTaHW3AIMI0 COBMECTHOH paboTHI,
pacnpenemnsaTh BUILI padOT, JOTOBAapHBATHCS, OOCYXKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UWHBIE); BBINOJHATh CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMH KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOECTO BKJIajga B OOMmMMN pe3yabTaT To
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUsl B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS pelIeHU (MHAUBHUIYAIBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (WU €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
pemieHui ¢ y4éTOM HOBOM MH(MOPMAITHIH.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBAILIMU U pedIiekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHUBATh COOTBETCTBHE pE3yJIbTaTa ACATEIBHOCTH IOCTABICHHOM LEIU U
YCIIOBUSIM, OOBACHSTh TPUYHUHBI TOCTHXKEHUS WU HEJOCTHXKEHUSI €N, HAXOUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BbIpaXaThb 3MOLMU IPU H3yYEHUU MaTEMaTHUYECKUX OOBEKTOB U (DAKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PELICHHUs 3a1a4u.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konity oOydeHus B 7 kjacce 00y4JaromMiCs MOTYYUT CIASAYIONTNE MPEIMETHbBIC
pe3yJIbTaTHI:

Yucaa 1 BBIYMCIEHUSA

PammmonanesHbBIE UnCHa.

[TepexoauTh OT OxHOM (OPMBI 3allUCH YHCENl K Jpyror (mpeoOpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucell, MHOXXECTBAa pallMOHAJIBHBIX YHCEI MpHU pPEUIEHWU 3a/ad, IPOBEIACHUU
pacCyXJIEHUN U 10Ka3aTEIbCTB.

[ToHrMaTh 1 OOBSICHATH CMBICIT TTO3UIIMOHHOM 3alUCH HATYPaJbHOIO YHCIA.

CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAJIbHBIC YUCIIA.

BreinonHATh, coueTas YCTHbIE W MHUCHbMEHHbBIE TMPUEMBI, apuMeTHUYECKHE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUH.

BBINOMHATH 1EMCTBUS CO CTENIEHIMU C HATYpaJIbHBIMU IMOKa3aTEISIMHU.

HaxoauTh 3Ha4YeHUs YUCIOBBIX BBIPAKEHUN, COAEpKAIUX PalMOHAIbHBIC
Yucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTesieM, NPUMEHATh pPa3HOOOpa3HbIe
CIIOCOOBI M TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OICHUBATh YHUCIIOBBIC BHIPAKCHHS
IIPY PEIICHUH IPAKTUICCKUX 3a71a9 U 3a/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB.

OkpyrJisiTh  4YMClia C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKONM CUTyallud, BBINOJHATh, MPUKUJIKY W OIEHKY pe3ysbTaTa
BBIUHCIICHUN, OLICHKY 3HAYCHUM YHCJIOBBIX BBIPAKEHUN, B TOM YHCIE IIPU
PEILICHUH MTPAKTUYECKUX 3a7a4.

Pemate TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMbI, YEpPTEXH, JPyTHe CPeACTBa TMPEJCTABICHUS JIaHHBIX TMPU
pelieHuu 3aaad.

Pemate npakTHKO-OPUEHTHUPOBAHHBIE 3aJ1aul, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEJIUYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHHs 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3bIBaTh U MPUMEHATH NPU PELICHUH 337a4 MPU3HAKU AEIUMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PacknaapiBaTh HA MHOKUTENIN HATYPaJIbHbBIC YUCIIA.

CBoOOIHO omepupoBaTh MOHATHAMHU: YETHOE YHCIIO, HEYETHOE YHCIIO,
B3aMMHO IIPOCTHIE YHCIIA.

Haxonute HamOONBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCEN U UCIOJIB30BATh UX MPU PEUICHUH 3a/a4, IPUMEHSATh aaroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CpPaBHEHMI1 IO MOJTYJIIO.

AJuiredOpanyecKue BbIPAKEHUA

BrIpakeHus ¢ nEpeMEHHBIMH.

Hcnonp30Barh anredpanyeckyr0 TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAXKEHHM NPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

Hcnonp30BaTh  MOHATHE  TOXKAECTBA,  BBINOJHATH  TOXKIECTBEHHBIE
peoOpa3oBaHus BbIPAXKEHUH, TOKa3bIBaTh TOXK/IECTBA.

MHoOrouneHs!.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NOJIOOHBIX CIAra€MbIX, PACKPBITHEM CKOOOK.

BoimonusaTe neficTBus (CI0KE€HUE, BHIYMUTAHNUE, YMHOKEHHUE) C OJHOUWICHAMHU
¥ C MHOTOWIEHAaMH, IPUMEHATH (DOPMYJIbI COKPAIIEHHOTO YMHOXEHUS (KBaJapaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIsl YIIPOILIEHUS BHIYMCICHHI.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMXKHTEIH C IOMOIIBIO
BBIHECEHHUS 3a CKOOKHM OOIIEr0 MHOXKHUTEJIS, TPYHIUPOBKU CIAraeMbIX, MPUMEHSIS
(bopMyIIbl COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB ISl PEIICHUS Pa3jIMYHbIX 3a]ad
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU II0KA3aTEIsAMHU LIS
1peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IPaBUJIA
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PAaBHOCUIIBHOMY emy. [IpoBepATs, sABIsSIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[lonOupaTe npuMepbl Map 4YWCEN, SBIAIOLIMXCS PEIICHHEM JMHEHHOro
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
yYpaBHEHUSL.

Pemate cucreMsl IByX JIMHEMHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMU, B TOM
quciie rpaduuecKu.

CocTaBnsTh M pellaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJOBHUIO 3aJauyd, HWHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTaT.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300pakaTh HA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIUE 33/ JAHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE POMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKu TUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C TMOMOMIbIO (YHKUHUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuid cnocod MpeACTaBICHHUS W aHaiu3a WH(OpManuw,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (YHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HylIH (QYHKIUM, MPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MPOMEKYTKHA BO3pacTaHusi M yObIBaHUS (DYHKIMU, HauOOJIblllee WM HAaWMEHbILIEE
3HauYeHUs (PYHKITIN).

Hcnonp3oBath rpaduku A UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, IpU
pelIeHUN 3a7a4 U3 APYTUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K xoniy o0ydyenus B 8 kiacce oOydaronuiics MOTYyUUT CISAYIOMNUE TPEAMETHBIC
pe3yabTaThl:
Yucjaa 1 BbIYUCJTIEHUA
HNppaunonanpHble YnCIIA.
[loHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CBOOOMHO OTEpUPOBATH MOHATUSMU: KBAAPATHBIN KOPEHB, apU(METHISCKHIMA
KBaApaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJAPATHHIC
KOpPHHU, HCTIOJIb3YSl Ipu HEOOXOINMOCTH KaJIbKYJIATOP, BBINOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHbBIE IPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YHCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUN, N300pakaTh JACHUCTBUTEIbHBIC
4yycia TOUKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECATUUYHBIX
npobeit m creneneld yucna 10, 3anuchIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
peaNbHBIX BEJIMYUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emuMoCTb.

CBoOOMHO omepupoBaTh MOHSATHEM OCTaTKa IO MOJYJII0, TPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CYMMBI U IIPOU3BENCHUS 110
JTaHHOMY MOAYJIIO.

AuredpanvyecKue BbIPpAKEHUSA

JpoOHO-pallnOHAbHBIE BHIPAKEHUSI.

Haxonute A0OMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKCHUSX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PAallMOHAILHON JIPOOH.

BeimonuaTe npuBeneHue anredpandeckux Ipodeil K o0leMy 3HaMeHaTelto,
CIIO’KEHHE, YMHOXKCHHE, JICJICHHE aJlreOpandecKuX IpoOei.

BBINONHATB TOXKAECTBEHHBIE MPE0OPa30BaAHUS PALIMOHATIBHBIX BBIPAKEHUM.

[IpumensTh npeodpa3oBaHus BEIPAXKEHHUM IJI pelICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

Crenenu.

[IpuMeHATP NOHATHE CTENEHW C LEIbIM I0KA3aTeleM, BBIINOJIHATH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETBIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKEHUS.

HaxoauTe nonmycTrMble 3Ha4YC€HHS] IEPEMEHHBIX B BBIPAXKEHUSIX, COAEPKAIINX
apu(pMeTHIeCKre KBaAPAaTHBIEC KOPHH.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHUs U HEPABEHCTBA

Pemiats KBajipaTHbIC ypaBHEHUSI.

Pemarb 1poOHO-palioHaNbHbIE YpaBHEHHUS.

Pemlarb nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

[IpoBoauTh KCCENOBaHNS YPAaBHEHUW M CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
NpPUMEHEHHEM TrpapuuecKux TMpeAcTaBleHuN (ycTaHaBIUBaTh, HMEET JIU
YPAaBHEHUE WM CUCTEMA YPAaBHEHHUW PEIICHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).



[lepexoauTh OT crloBecHOW (OPMYIHPOBKH 3amadul K €€ anreOpandeckoit
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
WMHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H IMOJYyYEHHBII pe3ybTarT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JIMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUIMHA

[TonnMaThe ¥ UCHONB30BaTh (DYHKUMOHAJIBHBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUYEHMs), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpouth rpaduku pyHKUUN , OMMUCHIBATh CBOMCTBA YMCIOBOW (YHKLIHUH IO
e€ rpaduky.

K koHiy 00y4yeHus B 9 kiaacce o0ydaromMiics NOTYYUT CIEAYIOIINE TPEAMETHBIE
PE3yJbTaTHI:

Yuciia ¥ BbIYHCICHUSA

CBOOOJHO oOmepupoBaTh MNOHATUSAMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM TI0KA3aTENEeM, MCIHOJb3yd MNpPU HEOOXOJUMOCTH KaJbKYJISTOP,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENIEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX UYHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUH PACCYKICHUN U 10KA3aTEIIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJIA, OKPYIJIATH
JNEWCTBUTEIIBHBIE YUCIIA, BBINOJIHATh IPUKHUIKY PE3yJIbTaTa BBIYMCICHUMN, OLEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJredpanyeckue BbIpaKeHUs

CBOOOIHO oOMEpUpOBaTH MOHATHEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTH
KOPHHM KBaJpaTHOI'O TPEXWICHA.

PacxiianpiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pemwlars JiMHEMHBIE U KBAaApPATHBIE YPaBHEHMS, YPaBHEHUs, CBOMSIIMECSH K
HUM, APOOHO-pallMOHAIIbHBIE YPABHEHHS.

Pemiats HECHIOKHBIE KBAIPAaTHBIE YPABHEHUS C TAPAMETPOM.

Pewars nMHEVHBIE HEPAaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOH,
3aIMCBHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucreMmsl IBYX JIMHEWHBIX YPAaBHEHUN C ABYMSA I[IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE ABIIACTCSA JIMHEUHBIM.

Pemats HECIOKHBIE CHCTEMBI HEIMHEMHBIX YPABHEHUH C TapaMETPOM.



[TpumeHsaTh METOABl PABHOCHIIBHBIX MPEe0Opa30BaHM, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeToja MpH perieHny ypaBHeHU 3-i u 4-i cTeneHe.

Pemiatb  cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xkaTh PpEIIEHHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aIIMCHIBATh PEICHUE C TOMOIIBI0 CHUMBOJIOB.

Pemiath ypaBHEHHUs, HEpPABEHCTBA M HUX CHUCTEMBbI, B TOM 4YHUCIE C
OTPaHUYCHUSIMU, HATTPUMEP, B LIEJIBIX YHCIIAX.

[IpoBoUTh McceAOBaHUS YPABHEHHU M CUCTEM YpaBHEHHM, B TOM YHUCIE C
npuMEHEeHueM Tpaduueckux TMpeAcTaBlieHud (ycTaHAaBIMBaTh, WMEET JIU
ypaBHEHUE WM CHUCTEMa YPAaBHEHHM pEILICHUS, €CIId HMEET, TO CKOJbKO, M
npouee).

Pemiath TeKCTOBbIE 3ajayd alreOpaudeckuM Croco0oOM C  TMOMOIIBIO
COCTaBJICHUS] YPABHEHUMN, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA MU HMX CHUCTEMBI JJIsI COCTABJICHUS
MAaTEMATUYECKOW MOJEIN PpPEATbHOM CHUTyallud WM MPUKIAJHOW 3a/1auH,
WHTEPIIPETUPOBATH MOTYUYCHHBIC PE3YJIbTAThI B 3aJJaHHOM KOHTEKCTE.

YucsioBbIE MOC/I€10BATETHLHOCTH U MPOrPecCUm

CBoOOMHO omepupoBaTh MOHATUSIMHU: 3aBUCUMOCTb, (YHKIHS, Trpaduk
byHKIMKA, TpsMas MOPONMOPIMOHATIBHOCTh, JIMHEWHAass QYyHKIUS, oOpaTHas
MPONOPLUOHANIBHOCTD, Mapadosa, runep0osia, KyCouHo-3aAaHHas PyHKIUs.

HccnenoBarh QpyHKIUIO 1O €€ rpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIHIL:
00JacTh OMpeeeHUsl, MHOXKECTBO 3HAYCHHM, HYIM (YHKIHUH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHus © YyObIBaHUSA, YETHOCTh U
HEYETHOCTh, HANOOJIbIIIee U HAUMEHbIIIEE 3HAYEHHUSI, ACUMITTOTHI.

Pacno3naBaTh KBagpaTUUHYIO (QPYHKIHIO 1O (opMyJie, MPUBOIUTH TPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PU3UKU, TCOMETPUHU.

Onpenensaty MoyoxkeHue rpaduka KBaapaTUIHOW (PYHKIIUU B 3aBUCUMOCTH
oT e€ K03 PUITUEHTOB.

Ctpouts rpadux KBagpaTUYHOM  (YHKIIMH, OMHUCHIBATH  CBOMCTBa
KBaJpaTUYHON QPyHKIIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JIJIs pEIISHUs 3a/1a4.

Ha mpumepe kBaapatuuHoit (GyHKIMH cTpouTh rpaduk dyaxiun y =af(kx +
b) + ¢ ¢ momorsio peobpazoBanuii rpaduka Gpyukmun y=Ff(X).

NnnroctpupoBath ¢ TOMOIIBIO Tpaduka peabHYI0 3aBUCUMOCTb WJIH
MPOIIECC IO UX XapaKTEPUCTUKAM.

ApupmMernyeckass ¥ reoMeTPUYECKas MPOrpPeccuu

CBOOOMTHO OTIEPUPOBATH MOHATUSAMHU: TIOCIEAOBATEIIBHOCTD, aprudMeTHIECKas
Y TEOMETPUYECKASI IPOTPECCHUMU.



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

BBITIONTHATS  BBIYMCIICHHWSI C  HCIOJAB30BaHMEM (OpMya N-TO  diieHa
apu(pMEeTHIECKON U TEOMETPUUECKOM MPOTrPeCcChii, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh WICHBI IOCIEIOBATEILHOCT TOYKAMHU Ha KOOPIWHATHOU
TUTOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qrCIie 3a/a4d U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJbKyJIsATOpa, MUPPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh ¥ TPHUBOJAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCIIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIOIIUX ) MOCIEI0BATEIHOCTEH.

HMeTh npeAcTaBieHHe O CXOIMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CYMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

[IpuMeHATh METOT MaTEMAaTHIECCKOW WHTYKIIUH TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne ni/m KonTposbHbie
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI

1 UNCJIA U BBIYUCJIEHMA. 3 1 https://workprogram.edsoo.ru/work-
PanmonansHbie yncna (IOBTOpeHue) programs/1103470?sharedToken=fhvZdMfDby

2 AJITEBPAMIECKHE BBIPAKEHNAL, 6 https://m.edso00.ru/7f419d08
BripakeHus ¢ nepeMeHHBIMHU

3 YPABHEHH{[ u CHCETEMH 16 1 https://m.edsoo.ru/7f419d08
YPABHEHMUMN. Jlunelinbie ypaBHEHUS

4 HACTA 1 BRIUCIEHIAL. Crenens ¢ 6 https://m.edso00.ru/7f419d08
HaTypaJbHBIM NIOKa3aTelieM
AJITEBPAMYECKUE BBIPAXKEHUW .

5 1 ¢ 24 2 https://m.edso00.ru/7f419d08
MHOro4IeHEI

6 AHFEEPAI/I‘IECK"I/I E BbIPAKEHNSL. 25 2 https://m.edsoo.ru/7f415b90
DopMyITbl COKPAIIEHHOTO YMHOXKEHUS

7 UNCJIA U BBIYUCJIEHMA. [lenumocTh 8 https://m.edso00.ru/7f415b90
OVYHKIHH. K

8 YHKIL OOPAHHATE! 9 https://m.edso0.ru/7f415b90
rpaduku. OyHKIUU

9 OYHKUUU. JIuneinas pyHKIus 9 1 https://m.edso00.ru/7f415b90
YPABHEHUS 1 CUCTEMBI

10 YPABHEHMUMN. Crcrems! THHEHHBIX 18 1 https://m.edsoo.ru/7f415b90
ypaBHEHUH
[ToBTOpeHmE, 0600MICHNE,

11 7 1 https://m.edsoo.ru/7f415b90

cucTeMaTu3alus 3HaHu|




OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 136




8 KUIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne ni/m KonTpoJbHbIe
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
1 [ToBTOpeHME, 0600IIECHNE, 6 1 bubnunorexa LIOK
CHCTEMaTH3allKsl 3HaHUH https://m.edsoo.ru/7f417af8
) AJITEBPAMYECKUWE BBIPAXXEHW . 18 1 bubnuorexa [JOK
JpoOHO-paliOHAIEHBIC BEIPAKEHUS https://m.edsoo.ru/7f417af8
3 YPABHEHNA 1 HEPABEHCTBA. 15 1 bubnuoreka [{OK
Hepasencrtpa https://m.edsoo.ru/7f417af8
4 UNCJIA U BIUMCJIEHMS. KBaapatHbrit 17 1 bubmmoreka [JOK
KOpPEHb https://m.edsoo.ru/7f417af8
5 YPABHEHHWA 1 HEPABEHCTBA. 17 1 bubnuoreka [{OK
KBanpaTtHbie ypaBHEeHHS https://m.edsoo.ru/7f417af8
5 YPABHEHNA U HEPABEHCTBA. 19 1 bubnuoreka [{OK
JIpoOHO-palimoHanbHbIe ypaBHEHUS https://m.edsoo.ru/7f417af8
bubnuoreka [{OK
! OYHKIN 15 L https://m.edSO(])_.[ru/7f417af8
3 AJITEBPATYECKUNE BBIPAXKEHNW . 10 but6mmorekxa [IOK
Crenenu https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
9 UNCJIA U BBIYUCJIEHUA. [lenumocTh 9 1 https://m.e dsocL>.Iru [7§417af8
10 [ToBTOpenue, 0600MIIEHNE, 10 1 but6mmorekxa [IOK
CHCTEMATHU3aINs 3HAHUI https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 9




9 KUIIACC

KoauuecTBO 4acoB

Ne HanmeHnoBaHMe pa3ae/ioB U TeM JuekTpoHHbIE (HUGPOBDbIE)
KonTpoJbHbIE
n/n NMpoOrpamMmbl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI
1 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL 5 1 bubnunorexa LIOK
3HAHUU https://m.edso0.ru/7f419d08
bubnunoreka LIOK
2 OYHKIN 24 . https://m.edso0.ru/7f419d08
YPABHEHUMS U HEPABEHCTBA. bubnunoreka LIOK
3 15 1
KBanpartHbie HepaBeHCTBa https://m.eds00.ru/7f419d08
YPABHEHHWA 1 HEPABEHCTBA. bubnuoreka [{OK
4 25 1
YpaBHEHHs1, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/7f419d08
5 UUCJIOBBIE ITOCJIIEAOBATEJIBHOCTHU o5 1 bubmmoteka IIOK
U ITPOI'PECCHUHN https://m.edso0.ru/7f419d08
5 AJITEBPAMYECKUE BBIPAXKEHUW . 12 1 bu6mmoteka IIOK
Crenenb ¢ palliOHATBHBIM MMOKa3aTeIeM https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 30 1 bu6nmorexa LIOK
3HaHUH https://m.edso0.ru/7f419d08
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 7




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos
Ne n/m Tema ypoka KonTposbHbie
Bcero
padoThI

1 [ToBTOpenue. PartmoHanbHbIE Yncia 1
5 [ToBropenue. CpaBHeHHE, YHIOPSIOUMBAHUE U apU(METHIECKHIE 1

JEHCTBUS C pallMOHAJIbHBIMU YHCIAMHU
3 [ToBTopenue. Yucnopas nmpsiMasi, MOAYJb YUCIa 1
4 [ToBTopenue. [IpoueHTshl, 3anKch MPOLEHTOB B BUE APOOU U 1

JpoOu B BUJIE€ IPOLICHTOB
5 [ToBrOpenue. Tpy OCHOBHBIE 3a1a4X HA TPOLICHTHI 1
6 [ToBTOpenue. Tpu OCHOBHBIE 331a4 HA NPOLIEHTHI
7 [ToBTOpenue. Pemienne TeKCTOBBIX 3a/1a4 apuPMETHUECKUM 1

crocoooM
8 KonrtponbHas padora no reme "PanmonansHelie yncia” 1 1
9 [IpencraBneHue 3aBUCMMOCTH MEX]ly BETMYMHAMHU B BUJIE 1

bopMmybl
10 BrIpaxenue ¢ nepeMeHHbIMU. 3HaYEHUE BBIPAKEHHUS C 1

TIepEMEHHBIMH
1 [IpencraBnenne 3aBUCUMOCTH MEX/1y BETMUMHAMHU B BUJIE 1

bopmyIbI
12 Beraucnenus mo popmynam 1
13 Brruucnenus no popmynam 1
14 VYpaBHeHue ¢ oaHOM nepemenHoi. KopeHs ypaBHEeHHs 1
15 CBolicTBa ypaBHEHUH C OAHON IIEPEMEHHOU 1




16 CBoiicTBa ypaBHEHHH C OJJHOM MMEpEeMEHHON 1
17 PaBHOCWIBHOCTB ypaBHEHUN
18 BeipaxeHue ¢ nepeMeHHbIMH. 3HaY€HNUE BbIPAKEHUS C 1
NepPEMEHHBIMH
19 JluneliHoe ypaBHEHHE C OJHOM IMEpPEMEHHON 1
20 Uucno KopHEH TMHEHHOTO ypaBHEHUS 1
21 Yucno KopHEH TUHEHHOTO ypaBHEHUs 1
22 Pemenue nuHeiHbIX ypaBHEHUH 1
23 Pemenne nuHeiHBIX ypaBHEHUIA 1
24 Jluneiinoe ypaBHEHUE, COACpIKAIIEE 3HAK MOJTYJIS 1
25 JluneitHOe ypaBHEHHE, COIepKallee 3HAK MOTYIIS 1
26 YpaBHEHHNE KaK MaTeMaTU4YeCKas MOJIEIIb PEATbHON CUTYaINH 1
27 Penienne TeKCTOBBIX 3a/1a4 C MOMOUIbIO TUHEWHBIX YPaBHEHU I 1
28 Pemienne TeKCTOBBIX 3a/1a4 C IIOMOIIBIO TMHEHHBIX YPaBHEHUH 1
29 Pemienne TeKCTOBBIX 3a/1a4 C IIOMOIIBIO IMHEHHBIX YPaBHEHUH 1
30 KonrponbHas padora no remam "BeipaxkeHus ¢ nepeMeHHbIMH ", 1
"JIuHeWHbIE ypaBHEHUS"
31 CreneHb ¢ HaTypaJIbHBIM [TOKA3aTeIeM 1
32 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM 1
33 CBoIiCTBa CTETIEHU C HATYPAJIbHBIM ITOKa3aTeIeM 1
34 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM 1
35 3anuce Yncia B JECATUYHON MTO3UIMOHHON CUCTEME CUUCIECHUS 1
36 3anuch yucna B IeCATUYHON MO3UIIMOHHONW CUCTEME CUMCICHHUS 1
37 Onnounensl. OgHOWIEH cTaHAApTHOTO BHAA. CTENEeHb 1
OJTHOUJIEHA
38 Onnounensl. OMHOWICH cTaHaapTHOTO BUAa. CTeneHb 1




OJHOYJICHa

Muorounensl. MHOTOUJIeH cTaniapTHOro Bujaa. CTeneHb

39 1
MHOTOYJIEHA

40 MHuorounensl. MHOTOWIEH cTanapTHOro Buja. CteneHb 1
MHOTrOYJIEHA

41 CrnoskeHue ¥ BRIYMTAHHE MHOTOYJICHOB

42 CioKeHHe U BEIYUTaHUuE MHOTO4YJIEHOB

43 Crno)keHue U BEIYMTAHHE MHOTOUYJIEHOB
KonTpomnpHas padora o Teme:"CreneHb ¢ HaTypabHBIM

44 nokazareiieM. OnHowieHsl. MHorouieHsl. Cl10KeHHE U 1
BBIYMTAHHE MHOT'OYJICHOB."

45 YMHOKEHHE OJHOUYIEHA HA MHOT'OWIEH 1

46 YMHOKEHUE OJHOYIIeHA Ha MHOT'OUJICH 1

47 VYMHOXEHNE OJHOWIEHA HA MHOT'OYJIEH 1

48 YMHOKEHHEe MHOTOYJIEHa HA MHOTOYJICH 1

49 VYMHOKEHEe MHOTOWJIEHA HA MHOT'OYJICH 1

50 YMHOKEHHEe MHOTOYJIEHa HA MHOTOYJICH 1

51 YMHOKEHNE MHOTOWIEHA Ha MHOTOYJIEH 1

52 YMHOKEHHE MHOTOWIEHA Ha MHOTOYJICH 1

53 Paznoyxenne MHOTOUYIEHOB Ha MHOKHUTENIH. BeiHeceHne o0111ero 1
MHOYKHUTEIS 38 CKOOKHU

54 Paznoyxenne MHOTOYIEHOB Ha MHOKHTENIH. BeiHecenue o01iero 1
MHOKUTEIIS 32 CKOOKH

55 Pa3nokeHre MHOrOWIEHOB HA MHOKUTEIH. BEIHECEHE 001IETO 1
MHOYKHUTEIIS 32 CKOOKHU

56 Pa3noxeHre MHOrOWIEHOB HA MHOKUTEIIN. BEIHECEHHE 0011IeT0 1

MHOKHUTEIIA 32 CKOOKHA




PaznoxxeHre MHOTOYICHOB Ha MHOKUTEIIH. MeTOIL

57 1
TPYNIIAPOBKH.

58 PaznoxeHne MHOro4JIeHOB Ha MHOXKUTEIH. MeTon 1
IPYNIIAPOBKH.

59 Pa3nosxeHne MHOrO4JI€HOB HAa MHOKUTENU. MeTox 1
TPYNIAPOBKH.
KonTponbhas pabota 4 o teme:"YMHOKEHHE MHOTOYJIEHA HA

60 OJTHOWIEH. Y MHOKEHHE MHOTOWIECHOB. Pa3noxkenune 1
MHOT'OYJIEHOB Ha MHOKUTENH. "

61 [Tpou3sBeneHue pa3HOCTH CYMMBI JIBYX BbIpKE€HUI, CyMMa U 1
pPa3sHOCTh KyOOB JBYX BbIpaXKEHUN

62 [IpousBenenne pa3HOCTH CyMMBI IBYX BBIpQXKCHUH, CyMMa U 1
pa3HOCTh KyOOB JIBYX BBIPAKCHUN

63 [Tpou3sBeneHne pa3HOCTH CYMMBI JIBYX BBIpQKEHUI, CyMMa U 1
pa3HOCTh KyOOB JIBYX BBIPAKCHUN

64 Pa3HoCTB KBapaToOB ABYX BBIpAXKECHUN 1

65 Pa3HOCTB KBaipaTOB ABYX BBIPAKECHUI 1

66 Pa3HoCTh KBapaToOB ABYX BBIpAXKCHUN 1

67 KBagpar cyMMBI ¥ KBaJipaT pa3HOCTH JIBYX BbIPAKEHHUU 1

68 KBanpar cymmBbl 1 KBajipaT pa3sHOCTH JBYX BBIpaKEHUN 1

69 KBanpaTt cymMMBI 1 KBaJipaT pa3HOCTH JABYX BBIpaXKEHUH 1

70 KBaznpaT cyMMBl HECKOIBKUX BBIpaKEHUN 1

71 KBaapar cyMMbl HECKOJIBKHX BBIPAKEHUN 1

79 [IpeoOpazoBaHne MHOTOUYJIEHA B KBAAPAT CyMMBbI MJI pa3HOCTH 1
JIBYX BBIPAXKEHHI

73 [IpeoOpazoBanne MHOTOUJICHA B KBAaAPAT CyMMBbI MJIH Pa3HOCTH 1

JIBYX BBIpaXCHUU




KoHnTtponbHast padora 5 o teme: " @opMysibl COKpaIeHHOTO

74 " 1
YMHOXCHHUS

75 CyMMa 1 pa3HOCTb KYOOB JIByX BBIPKCHHM 1

76 CymMa 1 pa3HOCTh KyOOB JIBYX BBIPa)KEHHIA 1

77 CyMMa 1 pa3HOCTb KYOOB JIByX BBIPKCHHM 1

78 Ky6 cymMmBbI 1 Ky0 pa3sHOCTH ABYX BbIpAaXKEHUH 1

79 Ky6 cymmbl 1 KyO pa3HOCTH JBYX BBIPAKECHHIA 1

80 PaznoxxeHre MHOTOWICHA HA MHOKUTEITH 1

81 Paznoxxenne MHOTOUIEHA HA MHOKUTEIH 1

82 [Ipumenenne GopmMys COKPAICHHOTO YMHOKEHUS /IS 1
Pa3I0KEeHUsT MHOTOWICHOB HA MHOYKUTEITH

83 [Tpumenenue GopMyIl COKpAIIEHHOTO YMHOXKEHUS ISt 1
Pa3I0KEeHUsT MHOTOWICHOB HA MHOKHUTEIN

84 Konrtponbnas pabdora 6 no teme: "[IpuMeHeHne pa3InyHbIX 1
CIoco00B Pa3I0KEHHS] MHOTOWICHOB HA MHOXKHUTETH"

85 HenumocTs 1enbix yncesna. CBONCTBA JETMMOCTH 1

86 [TpeoOpazoBaHre MHOTOUJIEHA B KBaApaT CYMMBI U Pa3HOCTH 1
JIBYX BBIPAQXECHUI

87 [TpocTeie u cocTaBHBIC yucia. YETHRIC U HEUETHBIC YHCIIa 1

88 [Tpu3naku genmumoctn Ha 2, 4, 8, 5, 3, 6,9, 10, 11

89 [Ipu3Haku qeTUMOCTH CYMMBI U TIPOU3BEICHUS IIENIbIX YHCET MpU 1
pelIeHnH 3a1a9

90 Haubonpmmii o0muii nenuTens 1 HauMEHbIIee 00Iee KpaTHOE 1
JIBYX YHCET

91 B3aumno nmpocteie yncna 1

92 Anroput™ EBxinna. Jlenenue ¢ octaTkoM

93 CpaBHeHUS TENBIX YHCEI TI0 MOIYJII0 HATypaTbHOTO YHCIIa




[TpsimoyronbHas cuctemMa KoopauHat. Adcuucca u opiuHaTa

%4 TOYKHU Ha KOOPAUHATHOM IJIOCKOCTH .
95 [Tonsatue Qynxnun. OyHKIUSA Kak MaTeMaTuyecKast MoJIeb 1
peanbHOro mpouecca
96 QOyHKIMOHATBHBIE 3aBUCUMOCTH MEX/1y BeTMUYNHAMHU 1
97 Crnioco0sI 3a1anus GyHKIIUN 1
98 Crioco0b1 3a1aHus PYHKIIUH 1
99 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTIaMu 1
100 Urenue rpadvKkoB peanbHbIX 3aBUCHMOCTEN 1
101 ['paduk pynkuuu 1
102 Ob6nactp onpeneneHus 1 00JacTh 3HAYCHUH PyHKITIH 1
103 Jluneitnas pynkuus, e€ cBoiicTBa 1
104 Jluneiinas QyHkius, e€ cBoiicTa 1
105 I'paduk nmuHeitHON QyHKIINN 1
106 I'padux nuHeiHOM QyHKIMH 1
107 I'padux pynkuun y = | x | 1
108 I'paduk pyHkuun y =| X | 1
109 Kycouno-3anannbie GyHKINN 1
110 Kycouno-3aiannbie GyHKINN 1
111 KonTponbhas pabota 7 no temam: "Jlenumocts", "JInneinas 1
byakms"
112 YpaBHEHME € ABYMsI IEPEMEHHBIMU 1
113 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU 1
114 ['paduk TuHEHHOTrO ypaBHEHUS C IBYyMS IEpEMEHHBIMU 1
115 I'paduk nuHEHHOTO YpaBHEHUS C ABYMS IIEPEMEHHBIMU 1
116 CucTemMbl TUHEHHBIX YpaBHEHUH C IBYMS IEPEMEHHBIMU 1




I'padpuaeckuii MeTO peIIeHUsI CUCTEMBI IMHEWHBIX YPAaBHCHHM C

117 1
JBYMS TIEpEMEHHBIMU

118 I'padpuaeckuii MeTO pEIICHUSI CUCTEMBI IMHEWHBIX YPaBHEHUH C 1
JBYMs IIEpEMEHHBIMU

119 I'padmueckuii MeTON pelIeHUsI CHCTEMBI JINHEHHBIX yPaBHEHUH C 1
JBYMS TIEpEMEHHBIMU

120 Penienune cucrem TMHEHHBIX YpaBHEHUH ¢ ABYMS IIEpEMEHHBIMU 1
METOJIOM I10/ICTaHOBKHU

121 Penienune cucrem TMHEHHBIX YpaBHEHHH ¢ ABYMS IEPEMEHHBIMU 1
METO/O0M MOACTaHOBKH

199 Pemenne cucreM IMHENHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU 1
METOJIOM CJIOKEHUS

123 Penienune cucrem TMHEHHBIX YpaBHEHUH ¢ ABYMS IIEpEMEHHBIMU 1
METOJIOM CIIOKEHUS

124 Penienune cucrem TMHEWHBIX YpaBHEHHH ¢ ABYMS IEPEMEHHBIMU 1
METOJIOM CIIOKEHUS

125 Cucrema AByX JHHEHHBIX YpaBHEHHI C ABYMS IIEPEMEHHBIMU 1
KaK MOJIEJIb PEAIbHOW CUTyalluu

126 Pemenue 3a1au ¢ MOMOIIBIO CUCTEM JINHEHHBIX ypaBHEHUIN 1

127 Pemenne 3a1a4d ¢ TOMOIIBIO CHCTEM JINHEWHBIX YPAaBHEHUM 1

128 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM JIMHENHBIX YPAaBHEHUM 1

129 KontponbHas padora o teme "CrucTeMbl THHEHHBIX YpaBHEHUH" 1

130 [ToBTopenue u o6o0IeHue. BoipaxkeHus ¢ nepeMeHHbIMU. 1
JInneliHble ypaBHEHHUS

131 [ToBTopenue u 0000meHne. CreneHb ¢ HaTypalbHBIM 1
[IO0Ka3aTeeM

132 [ToBTOpenue u 0600mIeHNe. OMHOUWICHBI 1 MHOTOWICHBI. 1




ToxnecTBeHHbIE TPeoOpa30BaHus ATeOPANICCKUX BBIPAKCHHIA

133 [ToBTOpenue u 06061eHNne. DOpPMYITBI COKPAIEHHOTO 1
YMHOXKEHUS

134 Hrorosas KoHTpOJIbHAS paboTa 1

135 [ToBTOpenue u 06o0meHue. JInaeHas GyHKIUS 1 €€ CBOKWCTBA

136 [ToBTOpenue u 06001IeHNe. Pemenne crucTeM THHEHHBIX 1
YpaBHEHHUH C IBYMs IEPEMECHHBIMHU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




8 KUIACC

KoaudecTBO 4acoB

Ne ni/m Tema ypoka KouTpoibHubie
Bcero
padoThI
1 UwucoBbie HEPaBEHCTBA 1
2 CBolicTBa YHUCIIOBBIX HEPABEHCTB 1
3 CBoiicTBa YHUCIIOBBIX HEPABEHCTB 1
4 Jloka3aTesbCcTBO HEPABEHCTB 1
5 HepasenctBo ¢ nepemenHoi. CTporue u HeCTpOrue HEpaBeHCTBA 1
6 HepasenctBo ¢ nepemennoit. CTporue u HECTpOrue HEPABEHCTBA 1
7 CrnosxeHue ¥ yMHOKEHHUE YNCIIOBBIX HepaBeHCTB. OLIEHUBaHUE 3HAYCHHUS 1
BBIPAKECHUS
3 CrnosxeHue 1 yMHOKE€HUE YHUCIOBbIX HepaBeHCTB. OlIeHNBaHNE 3HAYCHUS 1
BBIPAKECHUS
9 [TonsiTHE O peleHnn HepaBEHCTBA ¢ OJHOW NTEpEMEHHON. MHOKECTBO pelIeHHI 1
HEpaBEHCTBa
10 IToHsTHE O pelIeHNN HEPABEHCTBA C OJAHOU IepeMEHHON. MHOKECTBO PEIICHHI 1
HEpaBEHCTBA
11 PaBHOCHIIBHBIE HEpaBeHCTBA. HepaBeHCTBO-ClieACTBIE 1
12 YucnoBble TPOMEXYTKH 1
13 JInHelHOe HEPABEHCTBO C OJHOM IEPEMEHHON U MHOXKECTBO €I0 pELIEeHUN 1
14 Pemrenne nuHENHBIX HEPABEHCTB C OJHOW NTEPEMEHHON 1
15 PelreHne TMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON 1
16 Pemrenne nuHENHBIX HEPABEHCTB C OJHOW NTEPEMEHHON 1
17 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM 1
18 Cucrembl TUHEHHBIX HEPABEHCTB C OJHOU IMEPEMEHHON 1




Pemenne TekCTOBBIX 3aJa4d C IOMOIIIBIO JIMHEHHBIX HCPaBCHCTB C OI[HOf/i

19 . 1
NepEeMEHHOMN

20 Kontponbnas padota nmo teme "Hepaencrna" 1

21 KBanparhsle KopHU 1

22 Apudmernueckuii KBaipaTHBIM KOPEHb U €0 CBOWCTBA 1

23 Apudmernieckuil KBapaTHBII KOPEHb U €0 CBOWCTBA 1

24 [TonsTHe uppanoHaIbHOTO Yncia. JlelicTBUS ¢ UppalMOHATFHBIMU YUCIIaAMU 1

25 CaoiicTBa A€HCTBUI C UppallMOHAIBHBIMU YHCIAMU 1

26 CaolicTBa I€UCTBUI C UPpALIMOHATBHBIMU YU CIAMU 1

27 CaoiicTBa A€HCTBUI C UppallMOHAIBHBIMU YHCIAMU 1

28 CpaBHeHME UppALMOHAIBHBIX YHCEI 1

29 CpaBHEHHE HPPALTMOHAIBHBIX YHCEIT 1

30 MHoxecTBO JeiicTBUTENBHBIX uncel. [IpencTaBieHus 0 pacIIupeHUsX YUCIOBBIX 1
MHOYECTB

31 JlonycTUMBbIe 3HAYCHHSI IEPEMEHHBIX B BBIPAKEHUSX, COACPIKAILIMX 1
apupMeTHUeCKre KBaJIpaTHbIe KOPHU

39 JlonmycTHMBIE 3HAYSHHS IEPEMEHHBIX B BRIPAKEHUSX, COACPIKAIIIIX 1
apu(pMeTHYECKe KBaIpaTHbIC KOPHU

33 ToxnecTBeHHbIe TPeoOpa3oBaHus BBIPAKEHHH, COJiepKalINX apuMeTHIECKIe 1
KBaJ[paTHbIC KOPHU

34 ToxnecTBeHHbIe TPeoOpa3oBaHus BBIPAKEHHH, COJepKaLINX apuMeTHIECKIe 1
KBaJ[paTHbIE KOPHU

35 ToxnmecTBeHHBIE TPe0Opa30BaHMUs BRIPAKEHHIA, COJEPKANIIX apu(hMETHISCKIE 1
KBaJ[paTHbIC KOPHU

36 ToxnecTBeHHbIe TPeoOpa30oBaHus BBIPAKEHHH, COJiepKaliX apuMeTHIECKIe 1
KBaJIpaTHbIE KOPHU

37 KonrtponsHas pabora o Teme "KBanparHsiii KopeHb" 1




38 KBagparnoe ypaBHeHHE 1
39 dopMyita KOpHEH KBaIpaTHOro ypaBHeHUsA. Koau4ecTBO 1EeHCTBUTENBHBIX KOPHEH 1
KBaJ[paTHOI'O ypaBHEHUs
40 dopMyita KOpHEH KBaPAaTHOrO ypaBHeHUsA. KOIu4ecTBO NEHCTBUTEIBHBIX KOPHEH 1
KBaJIpaTHOI'O YpaBHEHUS
41 dopmyiia KOpHEN KBaapaTHOTO ypaBHEHUS. KonuecTBO 1eMCTBUTEIIBHBIX KOPHEH 1
KBaJ[paTHOI'O ypaBHEHUs
42 dopMyIta KOpHENH KBaPATHOrO ypaBHEeHUsA. KOIu4ecTBO IEHCTBUTEIBHBIX KOPHEN 1
KBaJ[paTHOI'O ypaBHEHUs
43 Teopema Buera 1
44 Teopema Buera 1
45 YpaBHEHUs, CBOIMMBIC K JINHEHHBIM YPAaBHEHHUSM WM K KBaJJPAaTHBIM YPaBHEHUSIM 1
46 VYpaBHEeHUs, CBOIUMBIE K JINHEHHBIM YPAaBHEHHUSM WM K KBaJJPaTHBIM YPaBHEHUSIM 1
47 KBagpatHoe ypaBHEHHE C mapaMeTpom 1
48 Pemenne kBaapaTHBIX YpaBHEHHH ¢ TapaMeTpaMu 1
49 Pemrenne kBagpaTHBIX YpaBHEHHH € ITapaMeTpamMu 1
50 Pemienue kBaipaTHBIX ypaBHEHUH, COlepKaIUX 3HAK MOJTYJIS 1
o1 Pemenne kBagpaTHBIX YpaBHEHHM, COAECPKANIUX 3HAK MOIYJIS 1
52 VYpaBHeHHE KaK MaTeMaTU4ecKas MOJIENb PEANbHOM CUTYyaIlH 1
53 Penienue TeKCTOBBIX 3a/1a4 C TOMOIIBIO KBAIPATHBIX YPABHEHHI 1
54 Konrtponshas pabora no teme "KBanparusie ypaBHeHUS" 1
55 PannonansHble BbIpaXeHus 1
56 ToxnaecTBeHHbIE TpeoOpa3z0BaHusl PallMOHATBHBIX BhIPAKEHUN 1
57 ToxnecTBeHHbIe TPeoOpa30BaHUs PAMOHAIBHBIX BBIPAXKEHUN 1
58 ToxxmecTBeHHBIC TPEOOPA30BaHMSI PAIMOHATIBLHBIX BEIPAKCHUM 1
59 ToxnecTBeHHbIE TPe0OPa30BaHUS PAIMOHATBHBIX BBIPAKCHUN 1




Anrebpanyeckast 1po0b. JlomycTUMble 3HaU€HUs IEPEMEHHBIX B JPOOHO-

00 paIMOHATILHBIX BBIPAKECHUSIX !

61 Anrebpanueckast 1po0b. JlomycTiMbIe 3HAYCHUSI IEPEMEHHBIX B JIPOOHO- 1
paIMOHAFHBIX BBIPAKCHUSIX

62 Anrebpanueckas 1po0b. JlomycTUMbIe 3HAUSHHSI IEPEMEHHBIX B APOOHO- 1
paIMOHATBLHBIX BBIPAKECHUSIX

63 OcHoBHOE CBOICTBO anredbpandeckoi apodu 1

64 OcHOBHOE CBOWMCTBO alredpandeckoi apodu 1

65 CrnosxeHue ¥ BBIYUTAHUE AIreOpandeckux apooeit 1

66 CroxeHre 1 BRIYUTaHHE AIre0pandecKux Apooeit 1

67 YMHOXEHUE U JAeJICHHE aIreOpandecKkux Apooeit 1

68 YMHOXEHUE U JCJICHHE alreOpandecKux Apooei 1

69 YMHOKEHUE U JISTICHHE areOpanvdeckux apooeid 1

70 Bossenenue anredpandeckoii Apodu B CTENEHb 1

71 KonTponbnas padota no teme "J[poOHO-panimoHaIbHbIE BHIPAXKEHUS " 1

72 JIpoOHO-paliMoHa bHbIE YPABHEHHUS 1

73 Pemenue 1poOHO-paIMOHANBHBIX YPaBHEHUN, CBOIANINXCS K THHEHHBIM 1
YpaBHCHUSIM

74 Pemenne npoOHO-pallMOHANBHBIX YPaBHEHUN, CBOISAIINXCS K TUHEHHBIM 1
YpaBHCHUSIM

75 Pemenne npoOHO-pallMOHANBHBIX YPaBHEHUN, CBOISAIINXCS K TUHEHHBIM 1
ypaBHEHUSAM

76 Pemenue 1poOHO-paIMOHAIBHBIX YPAaBHEHUH, CBOIANITNXCS K KBAIPATHBIM 1
YPaBHCHUSM

77 Pemenne npoOHO-paiOHANBHBIX YPaBHEHUHN, CBOISAIINXCS K KBAAPATHBIM 1
YpaBHEHHSIM

78 Pemennie npoOHO-paiOHANBHBIX YPaBHEHUN, CBOISAIINXCS K KBAAPATHBIM 1




YpaBHEHUSM

79 Pemenue 1poOHO-paiOHATBHBIX YPAaBHEHH METOAOM 3aMEHbI TepeMEHHON 1
80 Pemenue npoOHO-paniMoHaIbHBIX YPaBHEHUN METOIOM 3aMEHBI ITIEPEMEHHOM 1
81 Pemenue npoOHO-paniMoOHaIbHBIX YPaBHEHUH METOI0M 3aMEHBI IEPEMEHHOMN 1
82 Pemenue 1poOHO-paiOHATIBHBIX YPAaBHEHH METOAOM 3aMEHbI TepeMEHHON 1
83 Pemenre TeKCTOBBIX 3a71a4 € TOMOIIIBIO APOOHO-PAIMOHATBHBIX YPAaBHEHHUI 1
84 Pemenue TeKCTOBBIX 3aJ1a4 € IOMOIIBIO IPOOHO-PA[MOHATIBHBIX YPABHEHUM 1
85 Perienue TeKCTOBBIX 33Jau C MOMOIIBIO JPOOHO-pallMOHATIBHBIX YPaBHEHUN 1
86 Pemenue TeKCTOBBIX 3aJ1a4 € IOMOIIBIO IPOOHO-PA[MOHATIBHBIX YPABHEHUM 1
87 Perienue TeKCTOBBIX 33Jau C MOMOIIBIO JPOOHO-pallMOHATIBHBIX YPaBHEHUN 1
88 Penrenue TeKCTOBBIX 3324 C MOMOIIBIO JPOOHO-PAIMOHATIBHBIX YPaBHEHUN 1
89 I'padmueckas uHTEpIIpeTallis ypaBHEHUH C IBYMS IEpEMEHHBIMU 1
90 KontponsHast pabora o Teme "IpoOHo-paninoHambHbIe YpaBHEHUS " 1
91 OO6nacTh ornpeeseHUs] 1 MHOXKECTBO 3HaUCHUH (QyHKIIMU 1
92 OO0nacTp orpeieieHus] © MHOXKECTBO 3HAUCHHUH (DYHKITHH 1
93 CrniocoObI 3a1anust pyHKIHI 1
94 I'paduk pynkumm 1
95 Urenue cBoiicTB pyHkuuu no e€ rpaduky. [Ipumeps! rpadpukoB GyHKIUH, 1
OTPaKAIOIINX peaTbHBIE MPOIIECCHI
96 DyHKIUH, ONKUCHIBAIOLINE MIPSIMYIO M 0OpPaTHYIO MPONOPLUOHATbHbIE 3aBUCUMOCTH, 1
uX rpaduku
97 OyHKITUH, OTACHIBAOIIIE MPSIMYIO B OOPATHYIO MPOMOPIIHOHAIEHBIC 3aBUCHIMOCTH, 1
ux rpaduxu
08 OyHKITUH, OTIACHIBAOIIHIE MTPSIMYIO B OOPATHYIO MPOMOPIIHOHAIEHBIC 3aBUCHIMOCTH, 1
ux rpaduKu
99 OyHKIMs y = X2 1 €€ cBOICTBa 1




100 OyHKIUA y = X2 1 € CBONCTBa 1
101 OyHkuus y = X3 u €€ cBoiicTBa 1
102 OyHKIUA Y =K/X U € CBONCTBa 1
103 OyHKIUA Y =K/X U e€ CBOICTBa 1
104 @yHKIUA y =VX U €€ CBOICTBA 1
105 Kontponbnas padota nmo teme "dynkiun" 1
106 CreleHsb ¢ HeapIM [I0Ka3aTelIeM 1
107 CBOMCTBA CTEIIEHH C IIEJIBLIM ITOKa3aTeIeEM 1
108 CBOMCTBA CTEIIEHN C LIEIBIM ITI0Ka3aTeIEM 1
109 CBOMCTBA CTEIIEHH C IIEJIBLIM ITOKa3aTeIeEM 1
110 [IpeoOpazoBaHue BEIpaKESHHH, COMEPIKANTUX CTENICHH C IIETBIM TTOKa3aTeJIeM 1
111 IIpeoOpasoBanue BEIpAKEHUI, COLEPKALIUX CTEIIEHH C L[EJIBIM II0Ka3aTeIeM 1
2
112 [IpeoOpa3oBaHue BbIpaXeHHH, COEPIKALUX CTENEHH C LEIbIM TToKa3aTesieM 1
113 CranpapTHbIi B Yyncia 1
114 CrangapTHbIN BUJ yKcaa 1
115 eMCTBUS ¢ YMCIIaMU, 3alIMCAHHBIMU B CTAaHIaPTHOM BHIIE 1
b
116 E€MCTBHUS C YHCIaMH, 3alIMCAaHHLIMHM B CTAHAAPTHOM BHUJIE 1
b
117 Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUTHTEILHOCTD MTPOIIECCOB B OKPYXKAIOIIEM 1
MUpe
118 Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUTUTETFHOCTD MTPOIIECCOB B OKPYXKAIOIIIEM 1
MUpe
Pa3smepbl 00BEKTOB OKPYKAIOIIET0 MUPA, UIUTEILHOCTE IIPOLIECCOB B OK aroIIEM
119 ’ 1
MUpe
120 Jlenenue ¢ OCTaTKOM
121 CpaBHEHUS LIENBIX YUCEN 10 MOJYJIIO HaTypalbHOIO YHCia 1
122 CpaBHEHHUS TIENBIX YHUCETT TI0 MOTYJII0 HATYPAIIBHOTO YrCia




123 CBoiicTBa CpaBHEHHUH IO MOTYJIIO 1

124 CaoiicTBa CpaBHEHUH IO MOJTYJIIO 1

125 OcTaTk CyMMBI ¥ TIPOM3BEACHHS IO TAHHOMY MO/TYJIIO 1

126 Kontponbnas padora mo temam "Crenenun", "enumoctp" 1

197 [ToBTrOopenue u o6o0meHue. Penenne TMHEHHBIX HEPABEHCTB C OTHOM MepeMeHHON 1
U CUCTEM JIMHENHBIX HEPAaBEHCTB C OJHOU IIEPEMEHHON

128 [ToBTOpenue u 06061eHue. Penienue TMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOI 1
Y CHCTEM JIMHEHHBIX HEPaBEHCTB C OJIHOM MepeMeHHOM

129 [ToBTOpenue u 06061eHue. ToxaecTBEHHbIE TPEOOPa30BaAHUS BHIPAKEHUH, 1
coJieprKarux apuGMeTHIeCKrue KBapaTHbIC KOPHU

130 [ToBTOpeHue u 06061eHue. Pemienue kBagpaTHbIX ypaBHEeHUN. Penienne TeKCToBbIX 1
3a]1a4 ¢ TOMOIIBIO KBaJIPATHBIX YpaBHEHUN

131 [ToBTOpenue u 06o6meHue. Pemenue 3a1ad u3 peaabHOM KUZHU 1

132 [ToBTOpenue u 06o61eHue. ToxaecTBEHHbIE TPE0Opa30BaHUs PALlMOHAIBHBIX 1
BBIpOKEHU I
[ToBTOpenue u 06061meHue. Pemenue 1poOHO-paliioHaIbHBIX YPaBHEHUIH,

133 CBOJISIIUXCS K IMHESHHBIM WIIH K KBaJPATHBIM YPaBHEHUSIM. PerieHre TeKCTOBBIX 1
3a]1a4 ¢ TOMOIIIBIO APOOHO-PAITMOHATILHBIX YpaBHEHUH

134 [ToBTOpenue u 06061IeHue. PenieHne TeKCTOBBIX 3a/1a4 pa3IMuHbIMH CIIOCO0aMU 1

135 Hrorosast koHTpoIpHAs paboTa

136 [ToBTOpenue u 0606meHue. Pemenue 3a1ad u3 peaabHOM KUZHU 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




9 KUIIACC

KoauuecTBO 4acoB

Ne Tema ypoka KouTpoibHubie
n/n Bcero
padoThI
Oynknusa. CroicTBa GyHKIMN: HYIH GYHKIIUH, TPOMEKYTKH 3HAKOITOCTOSTHCTBA
1 (GyHKIIUH, TPOMEKYTKH BO3pacTaHUs U YObIBaHUS (QYHKIIUU, YETHBIC U HEUETHBIC 1
¢byHKLIMH, HanboblIee U HAUMEHbIlIee 3HauUeHUs QyHKIMU
Oynkius. CoiicTBa QyHKIMA: HYIH QYHKIINH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA
2 (GyHKINHU, TPOMEXKYTKH BO3pACTaHUs M YObIBaHUS (YHKINU, YETHBIC U HEUETHBIC 1
¢byHKLIMH, HanboblIee U HAUMEHbIlIee 3HauUeHUs QyHKIMU
3 [Toctpoenue rpadukoB GyHKIMI C TOMOIIBIO MPEOOPA30BAHMIA 1
4 [Toctpoenue rpadukoB PyHKIMI C TOMOIIBIO TPEOOPA30BAHMIMA 1
5 KBagparsslii Tpéxunen. KopHu kBagpaTHOro TpéxusneHa 1
6 PaznoxeHne KBaJpaTHOro TpEXUieHa Ha JIMHEHHbIE MHOXKHUTEIH 1
7 PasnosxeHnne kBaapaTHOro TpEX4ieHa Ha JIMHEWHBIE MHOKHUTEIN 1
8 KBagparuunas ¢pyHKUus U €€ CBOHCTBA 1
9 [Tapa6omna, KoopIMHATHI BEPIIUHBI TAPaOO0IIbI, OCh CAMMETPHUH TTapadoIIbl 1
10 [TocTpoenue rpaduka KBaApaTUUHON GYHKIUU 1
11 [Toctpoenue rpadurka kBaaApaTUIHON (YHKIIUH 1
12 [TocTpoenue rpaduka KBaApaTUUHON HYHKIIUU 1
13 [Tonoxenue rpaduka KBaApaTUYHON (PYHKIUHU B 3aBUCUMOCTH OT €€ KOA(PPHUIIMEHTOB 1
14 [Tonoxxenue rpaduka KBaApaTUUHON PYHKIIMH B 3aBUCUMOCTH OT €€ K03 pUuineHTon 1
15 Hcnonb30BaHue CBOMCTB KBAAPATUIHON QYHKITUH JIJIS pEIICHUs 3a/1a4 1
16 Hcnonb30BaHne CBOMCTB KBaApaTUYHON QYHKIIUH JUISl pELIeHUs 3a/1a4 1
17 Hcnonb30BaHue CBOMCTB KBaIPaTUUHON (DYHKIMH JUIsl PELICHUs 3a1a4 1
18 Crenennbie QYHKIIMHM C HATYPAIbHBIMU MTOKA3aTEISIMU, UX TPapUKH U CBOWCTBA 1




19 CreneHabie QYHKIMHM C HATYPAIbHBIMU ITOKA3aTEISIMU, MX IPaUKH U CBOWCTBA 1
20 Crenennblie (yHKIMU C HATypaJbHBIMU TOKA3aTENISIMHU, UX Tpa(UKH U CBOKWCTBA 1
21 CreneHHbie QYHKIIMM C HATYPAIbHBIMU ITOKA3aTEISIMU, UX IPaUKH U CBOWCTBA 1
22 I'padukn dyskmmit: y=Vx , y=Vx, y=| x| 1
23 I'paduku Gyskmmit: y =\x , y=Vx ,y=|x | 1
24 I'padukn Gyskmmit: y=Vx , y=Vx,y=|x | 1
25 KonTponbhas padora no teme "®yHkuun" 1
26 [ToHsATHE O pelIeHu HEPABEHCTBA ¢ OJJTHON IIepeMeHHO. MHOXeCTBO peleHHii 1
HEpaBEHCTBA
27 KBagparHbsle HepaBeHCTBA ¢ OHOW IIEPEMEHHOMN 1
28 KBaaparHble HepaBEeHCTBA ¢ OJHOM IMEPEMEHHOMN 1
29 Pemenue HepaBeHCTB rpagmuECKUM METOIOM U METOJIOM HHTEPBAJIOB 1
30 Pemienue HepaBeHCTB rpapUuECKUM METOJIOM U METOJIOM HHTEPBAJIOB 1
31 HepaBeHnctBa, coneprkaiine 3HaK MOILYJIS 1
32 HepaBenctBa, coeprkaniue 3HaK MOTYJIS 1
33 CucreMpl HEpaBEHCTB C OJHOM MEPEMEHHON 1
34 CucreMbl HEpaBEHCTB C OJIHOM MepeMeHHON 1
35 Perienue TeKCTOBBIX 3aJ1au C MOMOIIIBbIO HEPABEHCTB, CUCTEM HEPABEHCTB 1
36 Perrenne TeKCTOBBIX 337124 C TOMOIMIBIO HEPABEHCTB, CHCTEM HEPABEHCTB 1
37 HepaBeHCTBO ¢ 1ByMs epeMeHHbIMU. Perienne HepaBeHCTBa ¢ ABYMS IEPEMEHHBIMU 1
38 I'paduaeckuit MeTOT peIIeHns] CHCTEM HEPABEHCTB C IBYMS NIEPEMEHHBIMH 1
39 CucreMbl HEpaBEHCTB C JBYMsI IEPEMEHHBIMU 1
40 Kontponbnas padota nmo teme "KBanpaTHsie HepaBeHCTBA" 1
41 buxBaapaTHble ypaBHEHUS 1
42 [TpumMepsl MpUMEHEHHU METOZI0B PABHOCUIIBHBIX IMPEe0Opa30oBaHUM, 3aMEHBI 1

NEepPEMEHHOM, rpa)uIecKoro MeTo1a MpH peleHNH ypaBHeHUN 3-i 1 4-ii cTeneHeit




[Ipumepsl NpUMEHEHH METO/I0B PABHOCHIIBHBIX ITPEOOPa30BaHUIA, 3aMEHBI

43 MEPEMEHHOM, rpa)uIecKOro METo/1a MPH PEeIICHUH ypaBHEHUN 3-i U 4-ii cTeneHei 1
44 ITpumMepsl npUMEHEHUI METOJJOB PABHOCUIIBHBIX ITPE0Opa30BaHUM, 3aMEHBI 1
MepeMeHHOoH, rpad)uuecKoro MEeToia IMpH PEIICHUU YpaBHEHHH 3-1 1 4-1 cTereHen
45 Pemenue 1poOHO-paliMOHABHBIX YPAaBHEHH U HEPABEHCTB 1
46 Pemenue npoOHO-paniMoHaIbHBIX YPAaBHECHUN U HEPABEHCTB 1
47 Pemenue npoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB 1
48 Pemenne npoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB 1
49 Pemenne cucreM ypaBHEHUN ¢ ABYMsI IEPEMEHHBIMU 1
50 Pemenne cuctem ypaBHEHUI ¢ IBYMsI IEpEMEHHBIMU 1
o1 Pemenne nmpocTermmx CUCTEM HENMHENHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU 1
52 Pemenne npocrelmnx CUCTEM HEIMHEWHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU 1
53 Pemenne npocTelmmx CUCTEM HEMHEWHBIX YPAaBHEHUN C IBYMS IIEPEMEHHBIMU 1
54 Pemenne nmpocTenmmx CUCTEM HENMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU 1
55 I'paduueckuiit MeTOJI perIeHus: CHCTEMbl HETMHEWHBIX YpaBHEHHH ¢ IBYMs 1
IIEPEMEHHBIMU

56 I'padrueckuit MeTos perieHns CUCTEMbl HEIMHEWHBIX YPaBHEHUH C IByMs 1
MIEpEeMEHHBIMU

57 Cucrema 1ByX HEJIMHEMHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMH KaK MOJIEb 1
peanbHON CUTyallun

58 Cucrema 1ByX HEJIMHEMHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMH KaK MOJIEb 1
peaIbHOM CUTyalluH

59 Cucrema 1ByX HEJIMHEWHBIX YPABHEHH C IByMs IEPEMEHHBIMUA KaK MOJEIIb 1
peanbHON CUTyallun

60 Cucrema 1ByX HEJIMHEMHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMH KaK MOJIEb 1
pealbHON CUTYyalluH

61 Cucrema HETMHENHBIX YpaBHEHUI ¢ TapaMeTPOM 1




62 Cucrema HETMHEWHBIX YPAaBHEHUM C ITapaMeTPOM 1

63 Cucrtema HEeTMHEHHBIX YPaBHEHUH C TapaMeTpoOM 1

64 IIpocreiinye HepaBeHCTBA C IBYMsI IEPEMEHHBIMU M UX CUCTEMBI 1

65 KontponbHas padota mo Teme "YpaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI" 1

66 [Tonsarue yucnoBoi nocnegoBatenbHOCTH. KoHEuHbIe U OeCKOHEUHBIE 1
I10CJIEI0BATEIBHOCTH

67 OrpaHuyeHHas OCJIe0BaTEIbHOCTh. MOHOTOHHO Bo3pacTaroas (yObIBaro1as) 1
[10CJIeI0BATEIbHOCTD

68 Crioco0bl 3a/1aHus IOCTIEI0BATEIBHOCTH: ONUCATENbHBIHN, TAOJINYHBIN, C TOMOIIBIO 1
(bopMyIIBI N-TO YiIeHa, PEKypPEHTHBIN

69 Apudmerndeckas 1 reoMeTprUIeCcKas IpOTrpeccuu 1

70 Apudmerrdeckas 1 TeOMETPUIECKask IPOTPECCUU 1

71 CaoiicTBa 4J€HOB apU(PMETHUECKON U T€OMETPUUECKON TPOrpeccuil 1

72 CBoiicTBa 4IeHOB apu(METUUECKON 1 TeOMETPUIECKOI Iporpeccuit 1

73 ®opMyIbl N-ro WwieHa apuPpMeTHYECcKOl U FTeOMETPUUECKOI MpOorpeccuii 1

74 ®opmyIibl N-To 4jieHa apu(pMETHIECKON U TeOMETPUUECKON Iporpeccuit 1

75 ®opMyJbl N-ro WwieHa apuPpMeTHIECcKOl U FTeOMETPUUECKOI MpOrpeccuii 1

76 @®opMyIbl CyMMBI TIEPBBIX N WIEHOB ApU(PMETHUECKON U FeOMETPUIECKO 1
[porpeccuit

77 DopMysIbl CyMMBI IEPBBIX N YJIEHOB apu(METHUIECKON U T€OMETPUUECKON 1
[Iporpeccuit

78 @®opMysIbl CyMMBI IEPBBIX N YJIEHOB apu(METHUIECKON U T€OMETPUUECKON 1
Iporpeccuit

79 3aaun Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IBI H KPEIUTHI 1

80 3amaun Ha MPOIEHTHI, 0AHKOBCKHE BKJIAIBI U KPETUTHI 1

81 3aaun Ha MIPOLIEHTHI, OAHKOBCKUE BKJIA/IBI i KPEIUTHI 1

82 3ajaun Ha TIPOIICHTHI, OAHKOBCKHUE BKJIAIBI U KPEIUTHI 1




83 3ajaun Ha IPOIICHTHI, OAHKOBCKHUE BKJIAbI U KPEIUTHI 1
84 3amaun Ha MPOLEHTHI, 0AHKOBCKHE BKJIAIbI U KPETUTHI
85 3ajaun Ha IPOIICHTHI, OAHKOBCKHUE BKJIAbI U KPEIUTHI 1
86 [IpeacrarneHne 0 CXOAUMOCTH MOCIIEI0BATEILHOCTH, O CYMMUPOBAHUU OECKOHEYHO 1
yOBIBaIOIIEH T€OMETPHUIECKOM IIPOrPECCUH
87 [IpencraBieHne 0 CXOAUMOCTH MOCIIEIOBATEILHOCTH, O CYMMHPOBAHUHN OECKOHEYHO 1
yOBIBaroIEei reOMETPUIECKON IPOTPECCHH
88 MeTtoa MaTeMaTU4YeCKON UHITYKIIUU 1
89 MeTtox MaTeMaTHIeCKON HHIAYKIUU 1
90 KontponbHas padota nmo teme "UucnoBble MOCIeI0BATEILHOCTH B porpeccuun” 1
91 Kopeuns n-if crenenu. CBoiicTBa KOpHs n-il CTENEHU 1
92 Kopensb n-it crenenn. CBoilCTBa KOPHS N-i CTENIEHU 1
93 Kopens n-ii crenenu. CBoiicTBa KOPHS N-i CTENIEHU 1
94 Cremnens C pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1
95 CreneHs C paluoHaIbLHBIM MTOKa3aTeIeM U e€ CBOWCTBa 1
96 CrerneHb ¢ palliOHATLHBIM MTOKA3aTeeM U e€ CBOMCTBA 1
97 ToxaecTBeHHbIE MpeoOpa30BaHMs BRIPAXKEHUN, COJEPKAIINX KOPEHb N-i CTENeHN 1
98 ToxnaecTBeHHbIE TpeoOpa30BaHMs BRIPAXKEHUN, COJIEpKAIIMX KOPEHb N-1 cTeneHn 1
99 ToxaecTBeHHbIE TpeoOpa30BaHMs BRIPAXKECHUN, COJIEPKAIINX KOPEHb N-1 CTENeHN 1
100 ToxnecTBeHHBIE MPpeoOpa30BaHMs BRIPAKCHUM, COJICPIKAIINX CTCIICHD C 1
parMoHaIBLHBIM TTOKa3aTelIeM
101 ToxnecTBeHHbIE TPpeoOpa30BaHMs BRIPAXKEHUM, COJIEPKAIINX CTETICHb C 1
parMoHaIBLHBIM TTOKa3aTeIeM
102 KonTponbHas pabota mo Teme "CreneHs ¢ palioHaIbHBIM MTOKa3zaTeneM" 1
103 [ToBTOpenue n 0600menne. Yncna 1 BeIYUCIEHUS (3aMUCh, CPABHEHUE, IEUCTBHS C 1

,HCfICTBPITGJ'II)HI)IMH YHCJIaMH, YHUCJIOBas1 HpﬂMaﬂ)




[ToBTOpenue u 06o61meHue. Yncna 1 BeIYUCIIeHUs (3aIUCh, CPaBHEHUE, ICHCTBUS C

104 JeWCTBUTENLHBIMU YMCIIaMH, YU CIIOBAs IPSMast )

105 IToBTopenue u o6o01menHue. Yuca 1 BbIYUCIEHUS (IPOLEHTHI, OTHOILICHHUS,
MIPOTIOPITUN )

106 [ToBTOpenue u o6o0menue. Ynuca 1 BBIYUCICHUS (IPOLEHTHI, OTHOILICHHS,
IIPOIIOPLIMN)

107 IToBTopenue u o6o01meHue. Yuca 1 BbIYMUCIEHUS (peleHre 3a/1ad U3 peajlbHOM
AKHU3HN)

108 IToBropenue u o6o01eHue. Yuca 1 BHIYMCIEHUS (peleHe 3a1ad U3 peajlbHOM
YKU3HH)

109 [ToBTOpenue u 06o00meHne. Ynucna u BeuuciaeHus (OKpyriieHue, MpUuOImKeHHe,
OIICHKA)

110 IToBTopenue u o6o01eHue. TekcToBble 3aaul (pelIeHHe TEKCTOBBIX 3a/1a4
apu(pMeTHYECKUM U aIre0pandeckuM croco0amu)

111 IToBTopenue u o6o0meHue. TekcToBbIe 3aaul (pelIeHHe TEKCTOBBIX 3a/1a4
apu(pMeTHYECKUM U aIre0panyeckuM croco0amu)

112 [ToBTopenue u 06o0meHne. TexcToBbie 3aaun (PEIIeHNE TEKCTOBBIX 3a/1a4
apudmMeTHyecKuM U anreOpandyeckumM crocodamu)

113 IToBTOopenue u o6o0meHue. TekcToBbIe 3aaul (pelIeHHe TEKCTOBBIX 3a/1a4
apu(pMETHYECKUM U aIre0pandeckuM croco0amu)

114 [ToBTOpenue u o6o61eHne. TekcToBbie 3a1aun (pelieHne TEKCTOBBIX 3a/1a4
apu(pMETHYECKUM U aIre0pandeckuM Croco0amu)

115 [ToBTOpenue u o6o0menne. TexcToBbie 3a1aun (PEIeHNE TEKCTOBBIX 3a/1a4
apudmeTryecKuM U anredpanuyeckumM Crocodammu)

116 IToBTOpenue u o6oOieHue. Anredpanyeckie BhpaxkeHus (mpeodpazoBaHue
anreOpandecKux BhIPAKEHHM, COJepIKALINX CTENEHb C IeJIbIM MToKa3aTeIeM)

117 [ToBTOpenue u 0600mEeHne. Anredpandeckue BeIpakeHus (Mpeodpa3oBaHue

anreOpandecKuX BhIPAKEHHM, COEPIKAIINX CTENIEHb C IeJIbIM IoKa3aTesIeM)




[ToBTOpenue u 0600meHne. Anredpandeckue BeIpakeHus (Mpeodpa3zoBaHue

118 anreOpanvdecKuX BhIPAKEHHM, COAEPIKALINX CTEIIEHb C IeJIBIM MTOKa3aTeIeM)

119 [ToBTOpenue u 06o0meHne. Anredpandeckue BeIpakeHus (Mpeodpa3oBaHue
anredpanvyeckux BHIPAKEHUH, copepKalux apupMeTHIECKUI KBaApaTHBIA KOPEHb )

120 [ToBTOpeHune u 06001meHne. AnreOpandeckue BEIpaxeHus (MpeoOpa3oBaHme
anreOpanvdecKux BBIPAKEHHI, COACPIKAINX apuPMETUIECKUNA KBaPaTHBII KOPEHBD)

121 [ToBTOpenue u 0600mEeHne. Anredpandeckue BeIpakeHHs (MpeoOpa3oBaHUe
anreOpandecKnX BBIPAKEHHA, COACPIKAIINX apuPMETHIECKUN KBapaTHBII KOPESHB)

122 [ToBTOpeHue u 0600mEeHne. Anredpandeckue BeIpakeHHs (MMpeoOpa3oBaHME MEIIBIX U
JIpOOHO-PallMOHAIBHBIX BBIPAKESHUIA )

123 [ToBTOpenue u o6o0meHue. Anredpanyeckie BoIpakeHus (peodpa3oBaHKe HEIbIX 1
JIPOOHO-pallMOHAJIBHBIX BBIPAXKEHU )

124 [ToBTOpeHue u 0600mEeHne. Anredpandeckue BeIpakeHHs (MMpeoOpa3oBaHME MCIIBIX U
JIpOOHO-PALMOHATIBHBIX BBIPAYKEHHI)

125 IToBTopenue u o6o0meHue. AnreOpanyeckre BeIpakeHus (peodpa3zoBaHue LEIbIX U
JIpOOHO-PALIMOHATIBHBIX BBIPAYKEHHI)
[ToBTOpenue u 06o0IeHne. Anredpandeckue BeIpaKeHUs (Pa3iokeHHe MHOTOWICHA

126 Ha MHOXHUTEJIH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DOPMYIT COKpAIIEHHOTO
YMHOKEHUS)
[ToBTOopenue u o6o0IeHne. AnreOpanyeckie BbIpakeHus (pa3iokKeHne MHOTOYJIeHa

127 Ha MHOXKUTEJIH, B TOM YHCJIE€ C UCITOJIB30BaHUEM (POPMYIT COKpAIIEHHOTO
YMHOKEHUS)
[ToBTOpenue u o6o0mIeHue. Anredpanyeckie BbIpaKeHus (pa3iokKeHne MHOTOUJIeHa

128 Ha MHOKUTEIH, B TOM YHCIIE C UCIIOJIb30BaHUEM (hOPMYIT COKPAIIEHHOTO
YMHOXEHHS)

129 [ToBTOpenue u 06obmeHne. AnredOpandeckue BEIpaKEeHHs (MOJIETHPOBAHNE C
MOMOIIBIO (hOPMYJT peabHBIX MPOLECCOB U SIBJICHHIA)

130 OyHKIUU (TOCTPOEHUE, CBOMCTBA M3YICHHBIX ()YHKIIHIA)




131 [ToBTOpenue u o6o6menne. @yHKIUHU (TOCTPOSHUE, CBOMCTBA M3YYCHHBIX (DYHKITHIN) 1

132 [ToBTropenue u 06o0menue. PyHKIUU (TOCTPOSHHUE, CBOWCTBA U3YYEHHBIX (DYHKITHUIT)

133 [ToBTOpenue u o606menne. PyHkiuu (rpaduueckoe perieHue ypaBHECHHH U UX 1
CHUCTEM)

134 [ToBTOpenue u o6o6menne. @yHkIuu (rpaduueckoe perieHue ypaBHCHHH U UX 1
CHUCTEM)

135 Hrorosas KoHTpoJIbHAsT paboTa 1

136 [ToBTOpenue u 0606menne. DyHKIUU (MOACTUPOBAHNE PEATHHBIX MPOIIECCOB) 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136
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