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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIEYUBAET U3YUCHHUE IPYTUX TUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHMTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanyecknux abCTpakiMii, crmoco0e OTpakeHUs MaTeMaTHYeCKOW HayKo
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIM MATEMaTUYECKOTO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KaYECTB MBIIUICHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM I(poBoM obmecTBe. M3ydyeHue anreOpsl
oOecrieynBaeT  pa3BUTHE YMEHHMs  HaOIOIaTh, CpaBHUBATh, HAXOJWTH
3aKOHOMEPHOCTH, TpeOyer KPUTHIHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yTBepkeHuss. OcBOoeHHE Kypca anreOpbl 0O0ECIedYMBAET Pa3BUTHE JIOTHYECKOIO
MBIIICHUS OOYYalOIIUXCSA: OHU HCIONBb3YIOT JEAYKTUBHBIE W WHIYKTUBHBIC
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSTEILHOM
JEATEIbHOCTH OOYyYalolUXCs, MO3TOMY CaMOCTOATENbHOE pEIICHHE 3a/Jad
00y4aroLUMUCH SBJSIETCS pealin3aluen AesITeIbHOCTHOTO NPUHIUIA O0yYEeHHUS.

B ctpykrype mnporpammsl y4eOHOro Kypca «Amnrebpa» yriyO0iaéHHOTO
U3YyYEHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yncna W BBIYUCICHUA», «ANreOpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JMHUYN pa3BUBAETCS HA MPOTSHKEHUHU TPEX JIET 3YUEHUSI Kypca, B3aUMOICUCTBYS C
JPYTUMHU €ro JUHUsSMU. B Xxome u3ydeHuss Kypca OOydYarOIIMMCS MPUXOIUTCS
JIOTHYECKH PacCy AaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBs3M
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKHW, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3eliax MaTeMaTHYeCKOro
oOpa3oBaHHS M  CIOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIMMKCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOTo si3bika. CopepikaTeabHOM € CTPYKTYpPHOU
OCOOEHHOCTBIO Y4eOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxkanve nuHUM «YWcia W BBIYHCICHUS CIYXXUT OCHOBOW IS
JaNbHENIIer0 U3y4YeHUs] MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromuxcs
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
CBS3aHO C PAlMOHAJIBHBIMH M HUPPANUOHATBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUI O JEHCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOEHUS YHCIOBOMU
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (OPMUPOBAHUIO Y OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUI. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKU KakK s3bIKa s
INOCTPOEHUS MaTeMaTHYECKUX MOJENEH, ONMUCaHUs TPOLECCOB U  SBJICHUMN
peasibHOrOo Mupa. B 3agaun oOyueHuss anreOpe BXOIAT TakkKe AalibHEHIIEe
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHHUS,, HEOOXOAWMOTO, B YaCTHOCTH, MJIS
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUU O (PYHKUIMSIX KaK BaKHEHMIIEW MaTeMaTHYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKHU —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

Yriny6néHubii Kypc anreopsl XapaKkTepUu3yeTcs U3yYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHMM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTe€MaTH4eCcKOro MojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIOCOOCTBYIOT —(OPMHMPOBAHUIO  yMEHUMH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTMUYECKUX MOCTPOCHHUM M ydaT UX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO M3 BEAYLIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00yUYarOIIuXCsl.

CornacHo yueOHOMy MaHy B 7-9 kjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DYHKLIUM.

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 HeAenwo), B 9
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

Paunonansubeie uyucia. CpaBHEHUE, YNOpSAOUYMBAHUE M apuPMeTHUECKUE
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenne TekcToOBBIX 3aAau apudmernyeckuM crocobom. Pemenue 3amau u3
peabHOM MpaKTUKU HA YacTH, HA IpoOU, HA MPOIEHTHI, TIPUMEHEHUE OTHOIICHUN
U TPONOpUUH MpU pEelIeHUH 3a/ay, pelIeHHe 3ajad Ha JIBIKEHHE, padoTy,
MOKYTKHU, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie n cocTaBHble yucia. YETHple M HE4yE€THBIE uncia. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEIACHUS LEIBIX YHCEII IPU PEIICHUU 3a]1a4 C IPAKTHYECKUM COJIEP)KAHUEM.

HauGonpiuit o0mumii 1eauTens 1 HauMeHbIee o01ee KpaTHOE JIBYX YMCEN.
B3anmuo npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPAKEHUSA

BelpaxkxeHre C IEpEeMEHHBIMU. 3HAUYECHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxaecTBEeHHbIE TPEOOPA30BAHMS ANreOpanvuecKuX BbIPAKEHUM.
JloKka3aTenbCcTBO TOKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOYIECHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHHE U JeieHre MHorouieHoB. [IpeoOpa3oBanue
LEJI0r0 BhIpaXkeHus1 B MHOrouwieH. KopHu MHOTOUIIEHA.

@DopMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIpQXKEHHH, KyO CyMMbl M KyO0 pa3HOCTH JBYX BBIpaXXEHHH, pa3HOCTb
KBaJpaTOB JIBYX BBIPD@KECHHUM, NPOU3BEACHUE PA3HOCTU U CYMMBbI JIBYX
BBIPQKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BBIPAXKEHUH.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOKUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIIBHOCTP ypaBHEHUH. YpaBHEHUE  Kak
MaTeMaTU4YecKasi MOJENb PEaJbHON CUTYallUH.



JIuneliHOE ypaBHEHME C OIHOM INEPEMEHHOU. YHCIIO KOPHEN JIMHEMHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['padyk TMHENHOrO ypaBHEHUSI C ABYMSI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeTOoAOM cioxeHus. Cucrema JByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. YnciioBble IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKOCTH. [IpuMepsl rpadukoB, 3agaHHbIX (opMyaaMu. UTeHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejeneHuss U ob6nacte 3HadueHW ¢yHkuuu. CrnocoObl 3amaHus (QYHKIUU.
I'paduk pynkunu. IloHaTHs MakcuMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

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

8 KUIACC

Yucaa v BIYMCICHUA

KBaapatHbie KOpHU. Apu(MeTHUECKUl KBaAPaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsiTne uppanMoHaIbHOrO uMcia. JleHCTBUA C HPpPALMOHATIBHBIMU YHUCIAMH.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UYKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
qucel.

IIpencraBienuss O pacIIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXecTBa
HAaTypaJbHBIX, LEIbIX, PALMOHAIBHBIX, JIEUCTBUTENBHBIX uHncel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

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

Pasmeppl 0OOBEKTOB OKPYXKAIOLIETO MHpa, AJIUTEIBHOCTh MPOIIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredOpanvyecKue BbIPpAKEHUA

Anrebpandeckas apoOb. JlomycTuMble 3HAUYE€HUS TEPEMEHHBIX B APOOHO-
palMOHAIBHBIX  BBIpaKeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckod apoOwu.



CnoxxeHre, BBIYUTAHWE, YMHOXXEHHE U JEJICHHE anreOpandeckux apoOeit.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue  KBaJpaTHbIE KOpPHH. TOXKIECTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

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

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAJAPATHOTO YpPABHEHWS.
KonnuecTBO neNCTBUTENBHBIX KOPHEW KBAaJIpaTHOTO ypaBHEeHMs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHHS. PelleHne  ApoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YPaBHEHHM ¢ IBYMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. CTporue u HeCTporue HepaBeHcTBa. CloKeHue
M YMHOXECHHME YHUCJIOBBIX HEpaBeHCTB. OLICHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
pEIIECHU HEpaBEHCTBA. PaBHOCWIIBHBIC HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHOM ITIEPEMEHHOM.

DyHKIUU

OO6usacTh onpeaeneHuss 1 MHOXKECTBO 3HaueHU (pyHkunu. CriocoObl 3a1aHus
¢bynkuumid. ['padux dynkunn. Utenue cBoiicTB pyHKumu 1o e€ rpaduky. [Ipumepsr
rpadukoB GYHKIHMA, OTPAKAIOMINUX PEeATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO 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-3anannsie GpyHKINN.

9 KIIACC

Yuciaa v BLIYUCJICHUSA



Kopenp nN-ii cremenn u ero cBoicTBa. CTeneHb ¢ palyOHAIbHBIM
IIOKa3aTesieM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOpPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
paMOHAIBHBIM MTOKA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPAaTHOTO TPEXWICHA HA IMHENHBIE MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpartHsle ypaBHeHUs. [Ipumepsl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHBl TMEPEMEHHOH, IpaHUuecKoro MeToja MpU pPELICHUH
ypaBHEHUM 3-1 U 4-i1 CTENICHEM.

Pemenue qpoOHO-paliOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C ABYyMs IEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pEIICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMU € JOByMsi nepeMeHHbIMH. Cucrema
JBYX HEJIMHEWHBIX ypaBHEHWIl C JBYyMsl IEPEMEHHBIMU KaK MOJEIb pealbHOU
CUTYaIINH.

UucnoBele HepaBeHCTBA. PellleHne JTMHEMHBIX HEPaBEHCTB. J[[oka3aTesbcTBO
HEPaBEHCTB.

KBanparHeie HepaBeHCTBA € OJHOM MEpeMEHHOW. PemieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajioB. MeToJl MHTEPBAJIOB
JUISl pallMOHAJIBHBIX HEpaBeHCTB. [IpocTreliue HepaBEeHCTBA ¢ TAPaMETPOM.

Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO C 1ByMs IepeMeHHbIMH. PellleHHe HepaBEeHCTBa C JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJI PELIEHUS] CUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMU.

DyHKUIMHA

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hyldd  (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TPOMEKYTKHA BO3pACTaHHs M yObIBaHUSA (PYHKIUH,
YETHBIE U HEUETHBIE (PYHKIMHU, HAMOOIbIIIEE U HAUMEHbILIEE 3HAUCHUS (PYHKIUU.

KBagpatnunas ¢ynknouss u  e€ cBoicTBa. Mcmonb3oBaHME CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBUCUMOCTH OT €& koo puumenTon. I'papuku pyHkumii y =ax2, y = a(X — m)?u y
= a(x —m)? +n. Iloctpoenne rpaMKoB (yHKIHI ¢ MOMOIIBIO IIPEOOPA30OBAHUIA.

JpoGHo-nuueiinas Gyukmnus. MccnenoBanue QyHKIMIA.

Oyukius Y = X" ¢ HaTypaIbHBIM MOKa3aTesneM N u e€ rpaduxk.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U



[Tonsitne wumcnoBoW mocnenoBaTenbHOCTH. KOHEUHBIE W OECKOHEUHBIE
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJIEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOUIBI0 (HOPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTpuyeckass mporpeccuu. (CBOHCTBa UJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMETHYECKO U reomMeTpuyeckor mnporpeccuid. @opmysbl CyMMbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEIUTHI.

[IpeacraBieHne O CXOAMMOCTH MOCIEAOBATEIBHOCTH, O CYMMHPOBAHHUH
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOIIEHWEM K JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEAM3alUU €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa3oBaHUs Ha MPOTSHKEHUM BCEH JKU3HU I YCHEIIHOW NpodeccHOHanbHON
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMS

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTaluel B JEATEIBHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTUKH U MAaTeMaTUYECKOW KyJIbTypOW Kak CpeJCTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO MPUMEHSATh MATEMATUYECKUE 3HAHHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOrO  00pa3a JKM3HU  (30pOBOE  TUTaHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM U MyTEeH UX PelIeHHUS;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS y NPYTUX JIOJIeH, MpUOOpeTarb B COBMECTHOU JEATEIIHbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UHCIIC paHEe HEU3BECTHBIX,
OCO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHUN W KOMIICTEHTHOCTEH, IIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBHUS, (OPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEUCTBUSIMH,  YHUBEPCAJIBHBIMH  KOMMYHHMKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUW MEXKIy TMOHATHSAMH, (DOopMyIUpOBaATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OPMYyJIHpPOBaTH W  NPEOOpPa3OBBIBATH  CYXKIACHHUS:
yTBEpUTENbHbIC U OTPUIIATENbHbIE, €IUHIUYHbIC, YACTHBIC U 00IIUE, YCIOBHBIC,

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENILHO BBIZICIIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHCHHUE;

IPOBOJAUTH IO CAMOCTOSITEIFHO COCTABJICHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpoBeAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBATh
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOpPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS



BOCIIPUHUMATH U (POPMYITHPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSIMH U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/ OOCYXIIeHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY O0OCYKIaeMON TEMHI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3amad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4eOHBIX MaTEeMaTUYECKUX 3ajad, MPUHUMATh Ielb
COBMECTHOW JEeATEIHHOCTH, TUTAHMPOBATH OPTAaHU3AIMI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPynmoBbIX ¢opMax padboThl (00CyxkaeHUS, OOMEH MHEHHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pelIeHus 3adaud (WId €ero
4acTh), BBIOMpaTh CHOCOO peElIeHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3ysbTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaNJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pPE3yJbTaTa JEATEIBHOCTH MOCTABICHHOMN ILIEIU U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHM TPU H3yYCHHUH MaTEMaTHYECKHMX OOBEKTOB M (PAaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pe3yJIbTaTHI:

Yucsia v BbIYMCIEHUS

PammmonansHbBIE UnCHa.

[lepexomuTh OoT 0AHON (HOPMBI 3alMKMCH YUCEd K APYyroM (mpeoOpa3oBbIBAThH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX YHCEI MpHU PEUIeHUWU 3a/ad, IPOBEIACHUU
pacCcy X IeHUN U JOKAa3aTEIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UITMOHHOMN 3aMMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

BrinonHATh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBLHBIMU YUCJIaMU, UCIIOIb30BaTh CBOMCTBA YKCEN U MpaBUiIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BbINONHATH 1EMCTBUS CO CTETIEHSIMU C HATYpaJIbHBIMU [TOKA3aTEISIMHU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUKCIICHUS, COCTABIIATh U OIEHUBATH YHCIIOBBIE BHIPAKCHHUS
MIPU PEIICHUHU PAKTUIECKUX 3a71a4 U 3a/1a4 U3 JIPYTUX YUEOHBIX MPEIMETOB.

OkpyryisiTh  4YMclia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKONW CUTYyalluu, BBIMOJHIThL MPUKUIKY U OIEHKY pe3ysbTaTa
BBIYMCJIEHUW, OLIEHKY 3HAYEHUU YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pELIEHNU MPAKTUYECKUX 3aady.

Pemate TekcTOBBIE 3amauu  apu(PMETHUECKHUM CIOCOOOM, HCIOJIb30BaTh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pelieHuu 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJ]ay, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pEe3yabTaThl PEIICHUS 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0ObEKTOB.



J1eTuMOCTb.

Jloka3pIBaTh ¥ MPUMEHSTH MPU PELICHUM 3a]1a4 MTPU3HAKU JISIUMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PacknaapiBaTh HA MHOKUTENIN HATYpaJIbHbBIC YUCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO MPOCTHIE YHCIIA.

Haxonute HamOOnbIIMI OOIIMIA ACTUTETh W HAaUMEHBbIEE OO0INee KpaTHOE
YUCeN U UCIIOJIB30BATh UX MPU PEUICHUH 3a/1a4, IPUMEHSATh alroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AsiredOpanyecKue BbIPpaKeHUs

BripaxkeHus ¢ nepeMeHHBIMU.

Hcnonb3oBaTh anreOpandecKyl0 TEPMUHOJIOTHIO U CHUMBOJIMKY, TPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

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

Hcnonb30BaTh  MOHSATHE  TOXKIECTBA,  BBINOJHATH  TOXJIECTBCHHBIC
npeo0pa3oBaHus BHIPAKEHUM, TOKA3bIBATh TOXKIACCTRA.

MHoOrouneHsl.

Beimonuate  mpeoOpa3oBaHus — II€JOTO  BBIPAXEHHUS B MHOTOWICH
MIPUBEICHUEM MTOJAOOHBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BoImonHTh eficTBUs (CI0KEHNE, BEIUUTAHNUE, YMHOKEHUE) C OJTHOWICHAMHU
U C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOXKEHUS (KBaJIpaT U
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIECHUS BBIYUCICHUM.

OcCylIeCTBISATh Pa3JI0KEHUE MHOTOWICHOB HA MHOMXUTEIU C TTOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXHUTEJSI, TPYNIUPOBKHU ClaraeMbiX, MPUMEHSS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 pEeallbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHBIMU IOKa3aTEISIMH IS
peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
nepexo/ia OT UCXOAHOTO YpaBHEHUS K PaBHOCUIILHOMY emy. [IpoBepsaTh, sSBIIsIETCS
JIM YUCJI0 KOPHEM YpaBHEHHUS.

[TogOupaTe npuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YpaBHEHHUS C ABYMSI IEPEMEHHBIMHU.



CtpouTh B KOOPAWHATHOW IJIOCKOCTU TpadUK JIMHEHHOTO YpaBHEHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pellaTh JMHEWHOE YpaBHEHHWE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH IO YCJOBHUIO 3aJauyd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPIAUHATHON NMPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, UHTEPBAJIbl, 3aUCHIBATh YHCIOBBIE IPOMEXKYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHME, IIEHA, KOJWYECTBO, CTOUMOCTb,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

Haxonute 3HaueHne (PyHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpEeACTABICHHUS W aHAIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIINIO U3 TPa(UKOB pealbHbIX MPOLECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (QYHKIMH, MPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHBILEE
3HauYeHUs (PYHKITHN).

Hcnonp3oBath rpaduku A1 UCCIAEA0BaHUS MIPOLIECCOB U 3aBUCUMOCTEH, U
pELIeHUH 3a7a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HHU.

K xonIiry o0ydueHus B 8 kj1acce 00yJarommiics MOTYYUT CIASTYIONINE MPESIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBAJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJpPaTHbIC
KOpPHHU, HCTIOJIB3YSl pu HEOOXOINMOCTH KaJIbKYJIATOD, BBINIOJIHATh



npeoOpa3oBaHMsl BBIPAKEHUM, COIEPXKAIIUX KBaJpaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHbBIE IPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
4yycia TOYKaMU Ha KOOPAUHATHOW MPSAMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emMMocCTb.

CBoOOmHO omepupoBaTh MOHATHEM OCTAaTKa MO MOJYII0, NPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJUTh OCTATKM CYMMBI U IIPOU3BENCHUS 110
JTaHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

HaxonuTe AOMyCTUMBbIE 3HAYEHUS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PAIIMOHAIBHOU JIPOOH.

BemonuaTe npuBeneHue anredpandeckux Ipobeil K o01ieMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpanueckux Apo0ei.

BBINIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[TpumeHsaTh npeoOpa3oBaHus BEIPAXKEHHM JIs pENICHUS PAa3JIMYHBIX 33/a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

CrerneHu.

[IpyMeHATE TIOHATHE CTENEHHW C LEJNbIM II0Ka3aTeJIeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

HppanmoHanbHbIE BEIPAKECHUS.

Haxoaute nonycrumelie 3Ha4€HKS IEPEMEHHBIX B BBIPAKECHUAX, COAEPKALINX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIB3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

PemaTp kBajpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-panioHaNbHBIE YpaBHEHHUS.

Pewlarb nuHEWHBIE YpaBHEHUA C MAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBleHud (ycTaHaBIWMBaTh, HWMEET JIU
YPAaBHEHUE WM CUCTEMA YpPAaBHEHHUM DEIICHUS, €CIM HMEET, TO CKOJIbKO, H
npouee).



[lepexoauTh OT cloBeCHOW (OPMYIUPOBKM 3amadu K €€ aireOpamdecKoi
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 3aJa4M IMOJTYyYEHHBII pe3ysbTarT.

[TpuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB [UIsl CpPaBHEHMS, OLICHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TornMaThe ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMsI), ONPEIENATh 3HAUCHHE (PYHKIMH IO 3HAYCHHIO
apryMeHTa, OIpeIeIsITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.

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

K xoHIty oOy4eHnus B 9 kj1acce oOy4aromuiics MOJTyYUT CAEAYIONUE MPEIMETHbBIC
PE3YJbTaTHI:

Yucaa v BBIYMCICHUA

CBOOOJHO oOmepupoBaTh MNOHATUSAMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM IIOKA3aTEJNIEeM, HCIHOJb3yd NpPU HEOOXOJUMOCTH KaJIbKYJISATOP,
IIPUMEHATH CBOMCTBA KOPHS N-M CTENIEHU, CTEIIEHHU C PALMOHAIBHBIM II0OKA3aTEIIEM.

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

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JEWCTBUTEBHBIE YUCIA, BBINIOJIHATh NPUKUJIKY PE3YyIbTaTa BBIYMCICHUHN, OLEHKY
YU CIIOBBIX BBIPAKCHUMU.

Auredpanyeckue BbIpaKeHUs

CBOOOIHO oOMEepUpOBaTH MOHATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTH
KOPHM KBaJpaTHOI'0 TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pemlars JiMHEMHBIE U KBAaApPATHBIE YPAaBHEHWS, YPAaBHEHHUs, CBOISIIMECSH K
HUM, APOOHO-paIlMOHAIIbHBIE YPABHEHHS.

Pemrate HECOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pewlars nmHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh PpEUICHHE HEPABEHCTB HA YHUCIOBOM MPSMOM,
3aIMCBhIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucremel ABYX JIMHEHHBIX YPAaBHEHHUH C ABYMsI IIEPEMEHHBIMU WU
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.



[TpuMeHsITh METOIbI PABHOCUIIBHBIX MPeoOpa3oBaHuil, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHen.

Pemate cucTeMBl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSAMOM, 3alUCHIBATh PEUIEHUE C IOMOIIBI0 CUMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBOANTH KCCIIEIOBAHNS YPABHEHU M CUCTEM YPABHEHUM, B TOM YHCIIE C
npUMEHEHueM Tpaduueckux TMpeAcTaBieHUl (ycTaHaBIWMBaTh, UMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUW PEIIECHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajayu  aJireOpamndeckuMm CrocoO0OM C  MOMOIUIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcronb30BaTh ypaBHEHUS, HEPABEHCTBA W UX CUCTEMBI I COCTaBJICHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WIM MPUKIAJHOWA 3a/1auH,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Tpauk
GyHKIMM, TpsMas [PONOPLUUOHAIBHOCTb, JHMHEWHas (QyHKUMA, oOpaTHas
MPONOPLUOHANIBHOCTD, Mapadosa, runep0osia, KyCoOuHo-3adaHHas PyHKIUs.

HccnenoBarh QpyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIL:
00JacTh OMNpENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (PYHKIMH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, TMPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTHyHyr0 (QYHKIHIO 110 (opmyJie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Omnpenensars moyiokeHue rpadurka KBaJApaTUYHON (PYHKIMH B 3aBUCUMOCTH
oT ¢ K03 PUITUEHTOB.

Crpoutrb rpapuk KBagpaTMUYHOHM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJpaTUYHON PYHKIMU 1O €€ rpauKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (DYHKIIMM J1JI pEUISHUS 3a]1a4.

Ha mpumepe kBaapatudHoi GyHKIMH CTpouTh rpaduk dyrkiuu y =af(kx +
b) + ¢ ¢ nmomosio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

WnnmocTpupoBaTh € MOMOIIBIO TIpaduka pealbHyl0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApupmMernyeckasi ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEI0BATEILHOCTD, apupMeTHIeCcKas
Y TEOMETPUYECKAsl TPOTrPECCHH.



3amaBaTh TOCIIEIOBATEILHOCTH PAa3HBIMH CIOCOOAMHU: OMUCATEILHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJITBI N-TO WICHA, PEKYPPECHTHBIM.

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJAb30BaHMEM (OpMya N-TO  diieHa
apu(pMeTHIECKON U TEOMETPHUIECKOHN MPOTPECCHiA, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IMOCIEIOBATEILHOCTH TOYKAMH Ha KOOPIWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJsATOpa, MU(PPOBBIX
TEXHOJIOTHH).

Pacrio3naBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCNIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIENIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIINX ) MOCIEI0BATEIHOCTEH.

HMmeTh nipeAcTaBieHUe O CXOJMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CYMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  Mparrmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI
1 UMCJIA U BBIYUCJIEHU . 11 1 0
PanmonaneHble uncna (MOBTOpEHUE)
5 OVYHKIMU. Koopaunatel u 17 1 0
rpaduku. OyHKIIUU
3 AJITEBPAMYECKUWE BBIPAXKEHU . 7 0 0
Bripaxkenust ¢ nepeMeHHBIMH
4 YPABHEHI/I}UI N CUCTEMBI 10 1 0
YPABHEHMUMN. Jlunelinble ypaBHEHUS
5 UNCJIA U BIUNCJIEHUA. Crenens ¢ 5 0 0
HaTypaJbHBIM NIOKa3aTelieM
5 AJITEBPAMYECKUWE BBIPAYKEHU . 93 1 0
MHoOro4yieHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 14 1 0
@opMyIIbl COKPAIIEHHOTO YMHOXKEHUS
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10 0
9 OYHKUUWU. Jluneiinas GyHKIUS 16 0
YPABHEHUA U CUCTEMbBI
10 YPABHEHUMMU. CucreMbl IMHEHHBIX 14 1 0
ypaBHEHUH
1 [ToBTOpeHME, 0600MIIEHNE, 3 1 0

cucTeMaTH3alus 3HaHU!




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1 0
Hepagencrtpa
5 UNCJIA U BBIUMCJIEHUW . KBaapaTtHbrit 17 1 0
KOPEHb
3 YPABHEHUA N1 HEPABEHCTBA. 17 1 0
KBagparssle ypaBHeHUSA
4 AJITEBPAMYECKUE BBIPAKEHU . 17 1 0
JpoOHO-palinoHaNbHbIe BEIPAKEHUS
5 YPABHEHUA N1 HEPABEHCTBA. 19 1 0
JIpoOHO-palmoHanbHbIe ypaBHEHUS
6 OYHKINN 15 1 0
AJITEBPAMYECKUE BBIPAKEHU .
7 14 0 0
Crenenu
8 UNCJIA U BBIUNCJIEHUS. IenumocTs 7 1 0
9 [ToBTOpEHwUe, 06061ueH1fe, 10 1 0
CUCTEMaTHU3alus 3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypcbl
1 OYHKINN 25 1 0
) YPABHEHUA N1 HEPABEHCTBA. 15 1 0
KBagparHsle HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. o5 1 0
VYpaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI
4 UNCJIOBBIE ITOCJIENOBATEJIBHOCTHU o5 1 0
N IMPOI'PECCHUN
5 AJITEBPAMYECKHUE BBIPAXXEHU . 12 1 0
CreneHsp ¢ paliMoOHaJIbHBIM ITOKA3aTeIeM
5 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 34 1 0
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 6 0







HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
ara nu(ppoBbIe
Ne n/m Tema ypoka Kontpoabubie IIpakTnueckue A op
Bcero u3ydyeHuss  oOpasoBaTe/bHbIE
padoThI padoThI
pecypcsl
1 IT .P 1 0 0
oBTOpeHME. PaninonaibHbIe ynciia 01.09.2023
IToBTOpenue. CpaBHeHue,
2 1 0 0
yn?pHﬂOHHBaHHe U apupMeTndecKue 04.09.2023
JEHCTBUS C pallMOHAIBbHBIMU YHCIAMU
3 [ToBrOpenue. Yucnosas npsmas, 1 0 0
MOJTyJIh YHCIia 05.09.2023
[ToBTOpenue. IIponeHTsl, 3anuCh
4 NPOIICHTOB B BHJIE IPOOU U IpoOH B 1 0 0
05.09.2023
BU/JIE TPOIIEHTOB
5 IToBTOpenue. Tpu OCHOBHBIE 3a7auu Ha 1 0 0
MPOLIEHTHI 08.09.2023
6 [ToBrOpenue. Tpu ocCHOBHBIE 3a1a4n Ha 1 0 0
MPOLIEHTHI 11.09.2023
7 IToBTOpenue. Pemenre TeKCTOBBIX 1 0 0
3a/1a4 apuPMETHIECKUM CTIOCOOOM 12.09.2023
IToBrOopenue. Pemenue 3anau us3
pearbHON MPaKTUKU Ha 4acTH, Jpoou,
8 . 1 0 0
MPOLEHTHI, IPUMEHEHUE OTHOIIEHUHN 1 12.09.2023
MIPONOPLMHI IPHU PELIEHUH 33124
9 [ToBTopenue. Pemenue 3amay u3 1 0 0




peanbHON NPAaKTUKU Ha YacTH, IpOOH,
MPOLEHTHI, IPUMEHEHUE OTHOILICHUHN 1
MPOIMOPUUI IPU PEIICHUH 3a7a4

15.09.2023

IToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 pelIeHne 3a1a4 Ha JABIKEHUE, padoTy, 18.09.2023
MOKYIIKH, HAJIOTH
1 KontponbHas padora 1mo reme
"PanmonansHbIie yncia' 19.09.2023
12 Koopaunara TOYKH Ha IPSIMOMA 10.09.2023
13 UmncaoBbIe TPOMEKYTKH 99 09.2023
14 YucnoBble TPOMEXYTKU 95.00.2023
15 PaccrosiHue Mexty 1ByMs TOUKaMu
KOOpAMHATHOM NPsMOIN 26.09.2023
[IpsimoyronpHast cucTeMa KOOpIUHaT.
16 AOcrcca v opAHATa TOYKH Ha 96.09.2023
KOOPJIWHATHOM MIIOCKOCTH
[IpssmMoyronpHas cucTeMa KOOpAUHAT.
17 AOcnucca v OpJIMHAaTa TOYKHU Ha 99.09.2023
KOOPJAWHATHOM IIOCKOCTH
18 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu 02.10.2023
19 Urenue rpaduKkoB peabHbIX
3aBUCUMOCTEN 03.10.2023
20 OyHKITMOHATBHBIE 3aBUCUMOCTH MEXKILY
BEJIMYMHAMU 03.10.2023




[onsarue ¢pynkunu. OyHKIUSA KaK

21 MaTeMaTh4yecKas MOJIeb PeaJbHOro 06.10.2023
nporecca
[onsarue pynkunu. OyHKIUA KaK
22
MaTeMaTH4YeCcKasi MOAEIb PeaIbHOTO 09.10.2023
nporiecca
[Tonstue pynkuuu. OyHKIUSA Kak
23 MaTeMaTh4yecKasi MOJIeJIb PEaIbHOTO 10.10.2023
nporiecca
24 OO6nacth onpeaesieHus ¥ 00J1acTh
3HauUEHUN PYHKIHUU 10.10.2023
o5 OO6nactb ornpeesieHust 1 00J1acTh
3HauUEHUHN PYHKIUU 13.10.2023
26 Crioco0b1 3a1aHust PYHKITUH 16.10.2023
27 I'paduk pyHkunn 17.10.2023
08 KonTponbHas padbora no teme
"Koopaunats! u rpapuku. @ynkuun" 17.10.2023
BripakeHue ¢ mepeMeHHBIMU. 3HAYCHHE
29
BBIPAXEHUS C IEPEMEHHBIMU 20.10.2023
BripaxkeHue ¢ nepeMeHHbIMU. 3HAYCHHE
30
BBIPAXEHUS C IEPEMEHHBIMU 23.10.2023
BrIpaxkenue ¢ nepeMeHHbIMH. 3HaYEHUE
31
BBIPAXXEHUS C IEPEMEHHBIMU 24.10.2023
39 [IpencraBnenne 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B Buje GopMyJbl 24.10.2023
33 [IpencraBneHre 3aBUCIMOCTH MEXTY




BEJIMYMHAMU B BHJI€ (POPMYIIBI 27.10.2023
34 Brraucnenus no ¢popmynam 06.11.2023
35 Breraucnenns no gpopmynam 07.11.2023
36 YpaBHEHHE C OHOU NIEPEMEHHOM.

Kopens ypaBHeHus 07.11.2023
37 CBoiicTBa ypaBHEHMI C OJJHOI

MepEeMEHHOMN 10.11.2023
38 CBoiicTBa ypaBHEHMI C OJHOI

MePEMEHHOMN 13.11.2023
39 PaBHOCHIIBHOCTD ypaBHEHHIA 14.11.2023
40 VYpaBHeHUe Kak MaTeMaTu4yecKas

MOJIEJIb PEATbHOM CUTYaIlun 14.11.2023
41 Yucno KkopHel TMHEHHOTO ypaBHEHUs 17.11.2023
42 Yucno KopHeH JTMHEMHOTO YpaBHEHUS

20.11.2023

43 Penrenne TeKCTOBBIX 3a/1a4 C TOMOIBIO

JMHENHBIX YpaBHEHUN 21.11.2023
44 JIuneliHOE ypaBHEHHUE, COACpIKaLLIEe

3HaK MOJYJIs 21.11.2023

KonTponbhas pabota no remam
45 "BBIpaiKeHI/ISI c nepeMe}'I'HLIMI/I , 94.11.2023

JIunelinble ypaBHEHUS

46 CreneHb ¢ HATYypaJIbHBIM ITOKa3aTeIeM

27.11.2023




CBolicTBa CTENEHU C HATYpaJIbHbIM

47
[oKasarejieM 28.11.2023
48 CBolicTBa CTENEHU C HATYpaJIbHbIM
[IoKa3aTejieEM 28.11.2023
49 CBolicTBa CTENEHH C HATYPAJTIbHBIM
[moKasarejieM 01.12.2023
50 3amnuch Ynucia B JECITUYHON
[MO3ULIMOHHOI CUCTEME CUUCIIEHUS 04.12.2023
51 3amnuch Ynucia B AECITUYHON
IMO3UIIMOHHON CHCTEME CUUCIICHUS 05.12.2023
59 Onuounenbl. OTHOWICH CTaHIAPTHOTO
Buga. CTeneHs ogHOWIEHA 05.12.2023
53 OpnnHowienbl. OJHOUIEH CTaHAAPTHOTO
Buaa. CteneHn ogHOWIEHA 08.12.2023
Muorouiensl. MHOro4iIeH
54 cragaapTHoro suma. Cremnenn
Aap a 11.12.2023
MHOIOYJIEHA
Muorouiensl. MHOro4JIeH
55 cTtaggapTHoro suaa. CreneHn
Hap s 12.12.2023
MHOI'OYJIEHA
56 CI10)XeHNe U BEIYUTAHUE MHOTOYJIEHOB
12.12.2023
57 Cno’xeHHe U BEIMUTAaHUE MHOTOWIECHOB
15.12.2023
58 CI10XeHN€e U BEIYUTAHUE MHOTOYJIEHOB
18.12.2023
59 YMHOXEHUE U J[EJIEHNE MHOTOYIEHOB

19.12.2023




60

YMHOXKEHUE U JACJIICHUEC MHOT'OYJICHOB

19.12.2023
61 VYMHOXKEHUE U OEIEHNE MHOTOWIEHOB
22.12.2023
62 VYMHOXKEHUE U IeJIEHUE MHOTOYWIEHOB
25.12.2023
63 [Ipeobpa3zoBanue 11€10T0 BHIPAKECHUS B
MHOTIOYJIEH 26.12.2023
64 [Ipeobpa3zoBanue 11€10T0 BHIPAXKCHUS B
MHOT'O4JIEH 26.12.2023
65 [IpeoOpa3zoBaHme 1ETOTO BEIPAKCHUS B
MHOTIOYJIEH 29.12.2023
66 Kopau mHOTOWICHA 09.01.2024
67 Kopuu MHOTOUIEHA 09.01.2024
ToxnectBo. ToxXIeCTBEHHEIE
68 npeo6pa301v3aHI/1${ anreOpandeckux 12.01.2024
BBIpXEHUI
ToxnectBo. TOXKIECTBEHHBIE
69 Hpeo6pa3013aHH51 anreOpanyecKux 15.01.2024
BBIpKEHUI
ToxnecTtBo. TOXKIECTBEHHBIE
70 npeo6pa301vsaHm areOpanvIecKux 16.01.2024
BBIPKCHUI
ToxnectBo. ToXIeCTBEHHEIE
71 npeoOpa3oBaHusl ANTeOpandecKux 16.01.2024

BBIPAXKEHUIN




ToxnectBo. ToXIECTBEHHEBIE

72 npeoOpa3oBaHusl AreOpandecKux

BBIPOKEHUI ' 19.01.2024
73 Jloka3aTelbCTBO TOXKACCTB 99 01.2024

KontponsHas paboTa no remam
74 "CreneHs ¢ HaTypalbHbIM

nokasareyuem", '?IISIHOFO‘IJIGHBI" 23.01.2024
75 KBaznpar cymMbI 1 KBaipat pa3HOCTH

JIBYX BBIPaKCHHI 23.01.2024
76 KBampar cymMmMbl HECKOIBKUX

BBIpaXEHUI 26.01.2024
77 Ky6 cymmbI 1 ky0 pa3HOCTH JBYX

BBIpaXEHUI 29.01.2024
78 Pa3zHoCTb KBaJpaTOB JABYX BBIpAXKEHUN 30.01.2024
79 [Ipou3sBenenne pasHOCTH U CYMMBI IBYX

BBIpaXEHUI 30.01.2024
80 [Tpou3sBeneHne pa3HOCTH U CYMMBI IBYX

BBIpaXEHUI 02.02.2024
81 CymMa u pa3HOCTh KyOOB IBYX

BBIPAXEHUI 05.02.2024
82 CymMa 1 pa3HOCTb KyOOB JIBYX

BBIpaXKEHUI 06.02.2024
83 Pasnoxxenne MHOTOUJIEHA Ha

MHOKHUTENN 06.02.2024
84 [IpousBeneHne pa3HOCTH CyMMBI IBYX

BBIpa)KEHUI, CyMMa M pa3HOCTh KyOOB 09.02.2024




JIBYX BBIpaKCHUU

Paznoxenue MHOTOUJIEHA Ha

85 MHOXUTEIIN 12.02.2024
86 BriHeceHne 001ero MHOKHUTEIS 3a
CKOOKH 13.02.2024
87 Mertox rpynmnupoBKU 13.02.2024
KoHTpoinbHas pabora 1o Teme
88 "DopMyIIBI ?'OKpameHHOFO 16.02.2024
YMHOXCHHUS
89 JemumocTs 1enbix uucei. CBoicTBa
IEIUMOCTH 19.02.2024
90 JemumocTs nensix uucen. CBoiicTBa
IEITUMOCTH 20.02.2024
01 [IpocTtsle u cocTaBHbIe uyncna. YETHbIE
1 HEUYETHBIE YKCIIa 20.02.2024
92 [Ipuznaku genumoctu Ha 2, 4, 8, 5, 3, 6,
9,10,11 26.02.2024
93 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3,6,
9,10,11 27.02.2024
[Ipu3Haku 1eNUMOCTH CYMMBI U
94 MIPOM3BEICHUS TSJIBIX YHCET TPU 97 02.2024
peIICHNN 33129
HanGonpmuii o0 geaInTeab U
95 HauMeHbIIee o0Iee KpaTHOE BYX 01.03.2024
qHUCe
96 B3aunmHo npocTsie uncna

04.03.2024




97

AnroputM EBknnpa. Jlenenue c
OCTaTKOM

05.03.2024

98

99

CpaBHeHUS LENBIX YUCEI 10 MOJYJIIO

HaTypaJIbHOTO Yncia

Jluneiinas QyHkmus, e€ CBOMCTBa

05.03.2024

11.03.2024

100

Jlunetinas QyHkims, e€ cBoiicTBa

12.03.2024

101

102

Jluneiinas QyHkims, e€ cBoiicTBa

['paduk nuHeHON GyHKIIUN

12.03.2024

15.03.2024

103

I'paduk nuneitHON QyHKIIIN

18.03.2024

104

105

I'paduk nuneitHoN QyHKIIMN

I'padux nuHeiHOM QyHKIMM

19.03.2024

19.03.2024

106

I'padux pynkuun y = | x |

22.03.2024

107

108

I'paduk pyHkumn y =| X |

I'padux pynkumm y = | x |

05.04.2024

08.04.2024

109

I'paduk pyHkumn y =| X |

09.04.2024

110

Kycouno-3anannsie GpyHkuuu

09.04.2024




111 K -
YCOUHO-33JaHHbIe (DYHKITUH 12.04.2024

112 Kycouno-3anannsie GyHKINN 15.04.2024
113 Kycouno-3aannpie ¢ yHKIMH 16.04.2024
114 KonTtponpsHas pabora mo Temam

"lenumocts", "Jluneitnas Gpynkuus" 16.04.2024
115 VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU 10.04.2024
116 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMU 99 04.2024
117 I'paduk nuHeltHOTO ypaBHEHUS C ABYMSI

nepeMEHHBIMHU 23.04.2024
118 I'paduk nuHetHOTO ypaBHEHUS C IBYMS

nepeMEHHBIMHU 23.04.2024
119 CucreMbl TMHENHBIX YPABHEHUH €

JBYMsI IEPEMEHHBIMU 26.04.2024
120 CucreMbl TUHEHHBIX YPaBHEHHH €

JBYMsI IEpEMEHHBIMU 29.04.2024

I'padmueckuit MeTON pelIeHUs] CHCTEMBI
121 JIMHENHBIX YPABHEHUH C IBYMsI 30.04.2024

TIepEMEHHBIMH

I'paduueckuit MeTON pelIeHUs] CHCTEMBI
122 JMHENHBIX YPaBHEHUH C IBYMs 30.04.2024

HepEeMEHHBIMU
123 Pemenune cucrem TMHEWHBIX YpaBHEHHM

C ABYMsI IEPEMEHHBIMH METOJIOM 03.05.2024




NOACTAaHOBKH U MCTOAOM CJIOXKCHHA

124

125

126

Peuienue cucrem JIMHEHHBIX YpaBHEHUM
C ABYyMsI IEPEMEHHBIMH METOJIOM
MOJICTAHOBKHU U METOJIOM CJIOXKEHUS

Pemienue cucrtem JIMHEHHBIX YpaBHEHUM
C IBYMsI IEPEMEHHBIMH METO/I0M
MOJICTAHOBKHU M METO/IOM CIIOXKEHUS

Pemenne cucremM JTHMHEHHBIX ypaBHeHI/Iﬁ
C ABYM: IICPEMEHHBIMU METOAOM
noACTaHOBKH M MECTOAOM CJIOKCHH

06.05.2024

07.05.2024

07.05.2024

127

Cucrema 1ByX JUHEHHBIX YPaBHEHHH €
JBYMsI IIEPEMEHHBIMU KaK MOJIEIIb
pealbHOM CUTYyalluH

10.05.2024

128

129

KonTponbHas padbora no teme
"CucreMbl TUHEHHBIX ypaBHEHHH"

[ToBTOpenue u oboObIIEeHHE.
BripaskeHus ¢ mepeMeHHBIMH

14.05.2024

14.05.2024

130

[ToBTOpenue u 06061meHue. CTenexs ¢
HATypaJIbHEIM I10Ka3aTeJIeM

17.05.2024

131

[ToBTOpEeHue u 060061IeHNE.
O}IHO'—IJ’IGHI—;I 1 MHOI'OYJICHHI.
ToxaecTBeHHbIE TPpeoOpa3oBaHUs
anredpandeckux BbIPAKEHUN

20.05.2024

132

133

[ToBTropenue u 06o01eHne. PopmyIbl
COKPAILLIEHHOTO YMHOXEHHUS

[ToBTOpenue u o6o0IIeHNE.
Koopmunats! u rpadukw.

21.05.2024

21.05.2024

134

[ToBTOpenue u 0600mIeHue. JInHeHas




byHKIUS 1 €€ CBOHCTBA

27.05.2024

135 Wrorosas kKoHTpOJbHAS paboTa 1 98.05.2024
[ToBTOpenue u 00600IIeHNE. Permenune
136 CHUCTEM JIMHEHHBIX YpaBHEHUH C IBYMsI 1 28.05.2024
NIEPEMEHHBIMH
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME




8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
ara udposbie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue A mupp
Bcero u3yuyeHHsi  oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
1 4 1
HCJIOBBIC HEPABEHCTBA 0 0 16.09.2023
2 i 1 0
CBOICTBa YHCIIOBBIX HEPABCHCTB 0 31.08.2023
3 Cgoii 1 0
BOMCTBA YMCIIOBBIX HEPABCHCTB 0 03.08.2023
4 1
JlokaszaTebcTBO HEPABEHCTB 0 0 03.08.2023
HepasenctBo ¢ nepemennoit. Ctporue u
5 1 0 0
HECTPOTUE HEPABEHCTBA 02.08.2023
6 HepasenctBo ¢ nepemennoit. Ctporue u 1 0 0
HECTPOTHE HEPABCHCTBA 08.08.2023
CrnosxeHre U YMHOKEHUE YUCTIOBBIX
7 . 1 0 0
HepaBeHCTB. OleHUBaHUE 3HAYECHUS 05.08.2023
BBIPAKCHUS
CrnosxeHre U YMHOKEHUE YUCTIOBBIX
8 . 1 0 0
HepaBeHCTB. OleHUBaHUE 3HAYCHUS 09.08.2023
BBIPAKCHUS
[TonsiTHE O peNICHHH HEPABCHCTBA C
9 OJIHO¥ IepeMeHHONW. MHOXECTBO 1 0 0
. 18.08.2023
pelieHnui HepaBeHCTBA
10 [TonsiTHE O pelIeHNH HEPABEHCTBA C 1 0 0




OJHOM EpEMEHHON. MHOKECTBO
pelIeHU HEpaBEHCTBA

10.08.2023

PaBHOCHIIBHBIE HEPABEHCTBA.

11 HepaBencTBo-cieacreue 18.08.2023
12 YuciioBbIe TIPOMEKYTKH 17.08.2023
13 JIuneitHoe IiepaBeHCTBo C OAHOM )

MEPEMEHHON M MHOYKECTBO €T0 PEIICHUIA 19.08.2023
14 Pemienne nuHENHBIX HEPABEHCTB C OAHOU

NepeMEHHOMN 11.08.2023
15 Pemenne nuHetHBIX HEPABEHCTB C OJHOM

MepEMEHHOMN 04.08.2023
16 Pemienne nuHENHBIX HEPABEHCTB C OAHOU

MePEeMEHHOM 02.08.2023
17 CucTeMbl THHEWHBIX HEPABEHCTB C

OJIHOY TIEpEMEHHOM 02.08.2023
18 CucTteMbl TUHEWHBIX HEPABEHCTB C

OJIHOM MTepEMEHHOMN 03.08.2023

Pemienne TeKCTOBBIX 3a/1a4 C ITOMOIIBIO
19 JIMHENHEBIX I;IepaBeHCTB C oIHOU 02.08.2023

HepeMEeHHOI
20 KonTponbhas pabota no teme

"HepaBenctpa" 22.08.2023
21 KBanpaTtHbie KOpHU 09.08.2023
99 ApudmeTnueckuii KBaapaTHbIA KOPEHb U

€ro CBOMCTBA 09.08.2023
23 Apudmerndeckuii KBaJpaTHBIN KOPEHb U




€ro CBOICTBa

10.08.2023

ITousrue HUppalOHaJIbHOI'O YHuCJIia.

24
HelicTBUs ¢ UppaIlMOHAILHBIMU YU CIaMHU 11.08.2023
25 CBoiicTBa IEUCTBUH C
HUPPALMOHATILHBIMU YHCIIAMA 12.08.2023
26 CBoMCTBa OEUCTBUHA C
UPPAIMOHATILHBIMA YU CIIAMHU 04.08.2023
97 CBoMCTBa OEUCTBUH C
UpPpaMOHATLHBIMHU YUCIIAMH 09.08.2023
28 CpaBHeHUE UPPALIIOHATIBHBIX YHCET
P ppatt 08.08.2023
29 CpaBHeHNE UPPALMOHAIIBHBIX YHUCET
P PP 02.08.2023
MHO0XeCTBO JEHCTBUTEIBHBIX YACEN.
30 IIpencraBineHus o pacIIUPEHUSIX
peAt pactp 10.08.2023
YHCJIIOBBIX MHOKECTB
JlomycTUMble 3HAUCHHSI IEPEMEHHBIX B
31 BBIPAKCHUIX, COACPIKAIIINX
P Aeprrant 03.08.2023
apu(MeTHYECKUE KBAIPATHBIC KOPHU
JlomycTUMbIE 3HAUCHHSI TIEPEMEHHBIX B
32 BBIPAKCHUIX, COACPIKAIIINX
P Aeprratt 17.08.2023
apu(METHUECKUE KBAIPATHBIC KOPHU
ToxaecTBeHHBIE TIPe0Opa3oOBaHUS
33 BBIPAYKEHHH, COJIEPIKAIIAX
p P 18.08.2023
apudMeTHIECKHe KBaIpaTHbIE KOPHU
ToxxaecTBeHHbIE TpeoOpazoBaHUs
34 BBIpKEHUM, COACPKaAIIAX
P Aep 17.08.2023

apudmeTnyecKre KBaJpaTHble KOPHU




35

ToxaecTBeHHBIE TPpe0Opa3oOBaHUs
BBIPAXECHHI, COJIepKalInX
apudmeTnyecKre KBaJpaTHbIe KOPHU

09.08.2023

36

ToxnecTBeHHbIE TPeoOpa3oBaHuUs
BBIPAKECHUM, COAECPIKALUX
apu(pMeTHUECKUE KBaIpaTHbIE KOPHU

10.08.2023

37

38

KonrponbHas pabora no reme
"KBanpatHblii KOpeHb"

KBanpatHoe ypaBHeHHE

10.08.2023

09.08.2023

39

dopMmyna KOpHEW KBaIpaTHOTO
ypaBHeHus. KonmnuecTBo
JENCTBUTENIBHBIX KOPHEN KBAIPATHOTO
ypaBHEHUs

08.08.2023

40

®dopMmyna KOpHEW KBaIpaTHOTO
ypaBHeHus. KonndecTBo
JIEHCTBUTEIIBHBIX KOPHEW KBaJAPAaTHOIO
ypaBHEHUs

04.08.2023

41

®dopMmyna KOpHEW KBaIpaTHOTO
ypaBHeHus. KonndecTBo
JIEHCTBUTENIBHBIX KOPHEW KBAJAPAaTHOI'O
YpaBHEHUS

09.08.2023

42

43

®dopMyna KOpHEH KBapaTHOTO
ypaBHeHus. KonndecTBo
JIEHCTBUTENIbHBIX KOPHEW KBaJAPAaTHOIO
YpaBHEHUS

Teopema Buera

02.08.2023

10.08.2023




44

Teopema Buera

10.08.2023

YpaBHEHUS, CBOAUMBIC K THHEHHBIM
45 ABHEHUSM WJIM K KBaJIPaTHBIM

gaBHeHMM P 10.08.2023

VYpaBHEeHUs, CBOJUMBIE K JIMHEIHBIM
46 YpaBHEHUSAM WJIH K KBaJPaTHBIM 17.08.2023

YPaBHCHUSIM
47 KBanpatHoe ypaBHEHHE C TapaMeTPOM 03.08.2023
48 Pemrenne kBagpaTHbIX ypaBHEHUM C

napameTpamu 08.08.2023
49 Pemenue kBagpaTHBIX ypaBHEHUH C

napameTpamu 10.08.2023
50 Peienne kBagpaTHbIX YpaBHEHUH,

coJiepKalnX 3HaK MOIYJIst 02.08.2023
51 Pemenne kBagpaTHBIX YpaBHEHU,

coJiepXKaIuX 3HaAK MOIYJIs 10.08.2023
59 YpaBHEeHHE KaKk MaTeMaTU4YecKasi MOJIENb

peagbHOM CUTYyalluu 24.08.2023
53 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIIBIO

KBaJIpaTHBIX YPaBHEHUI 02.08.2023
54 KonTponbhas pabota no teme

"KBanpaTHble ypaBHEHUS" 02.08.2023
55 PanmonanbsHbie BbIpakeHUS 02.08.2023
56 ToxnecTBeHHbIE npeo6pa35)BaHmI

palOHATBHBIX BBIPAKEHUM 02.08.2023




ToxnecTBeHHbIE TPeoOpa3oBaHuUs

> paIrMoHAIbHBIX BEIPAKCHUN 02.08.2023
58 ToxaecTBeHHBIE TPpeoOpa3oOBaHUs

palOHATBHBIX BBIPAKEHUM 02.08.2023
59 ToxnecTBeHHbIE TPeoOpa3oBaHuUs

paIrMoOHAIbHBIX BHIPAKCHUN 02.08.2023

Anrebpanueckas Apook. JlomycTumblie
60 3HAUEHUs IEpeMEeH -

pauI/IOHanLH:IX BLIII){:)II)((E:]:II?:)? e 02.08.2023

Anrebpanueckas Apook. JlomycTumblie
61 3HAUCHUS TICPEMEHHBIX B HO-

paIII/IOHaJIbHII))IX BI)Ipa)KeHIiII))S e 02.08.2023

Anrebpanueckas 1po0b. JlomycTumbie
62 3HAUCHUS TICPEMEHHBIX B HO-

pauHOHanLHfIx Bmpa)i(emil{f e 02.08.2023
63 OCHOBHOE CBOWCTBO anredpanyeckon

Ipobou 02.08.2023
64 OcHOBHOE CBOMCTBO anredpandeckon

Ipoou 02.08.2023
65 CroxeHue ¥ BEIUUTAHUE

anreOpanvdecKux apooei 02.08.2023
66 CnoXeHHe U BIYUTAHHE

anredpandeckux apooeit 02.08.2023
67 YMHOXEHUE U JeJICHHE anTeOpandecKux

Tpooeit 02.08.2023
68 YMHOKEHHUE U JIeJICHHE anreOpandecKux

pooeit 02.08.2023
69 YMHOKEHUE U JIeJICHHE anre0pandecKux




npobeit

02.08.2023

70

71

Bo3Benenue anredpandeckoit 1podu B
CTEIEHD

KoHnTtponbnas padota mo teme "J[pobHo-
palMOHAIbHBIE BBIpKEHUA"

02.08.2023

02.08.2023

72

JpoOHo-panmoHaIbHbIe ypaBHEHHS

02.08.2023

73

74

75

Pemenne npo6HO-paioHaIbHBIX
YpaBHEHUH, CBOJAIIMXCS K JTUHEUHBIM
YpaBHEHUSIM

Pemenne 1poOHO-panimOHaIbHBIX
YpaBHEHUM, CBOALIUXCS K TUHEHHBIM
YpaBHEHUSIM

Pemenne npoOHO-panoHaIbHbBIX
YpaBHEHUM, CBOAAMIMXCS K JIMHEUHBIM
YpaBHEHUSAM

02.08.2023

02.08.2023

02.08.2023

76

Pemenne npoOHO-panoHaIbHbBIX
ypaBHEHUM, CBOISIINXCS K KBaJPATHBIM
ypaBHEHUSAM

02.08.2023

77

78

79

Pemenne npoOHO-panoHaIbHbBIX
YpaBHEHUH, CBOASIINXCS K KBaIPAaTHBIM
YpaBHEHUSAM

Pemenne npoOGHO-paliOHAIBHBIX
YpaBHEHUH, CBOJIAIIMXCS K KBAaIPATHBIM
YpaBHEHUSIM

Pemenne npoOHO-paliOHAIBHBIX
YpPaBHEHUN METOJIOM 3aMEHBI
MEPEMEHHOM

02.08.2023

02.08.2023

02.08.2023




Pemenune npoOGHO-paiOHATBHBIX

80 aBHEHUU METOJIOM 3aMEHbI

7P itk 02.08.2023

NIEPEMEHHOM

Pemenune npoOGHO-paiOHATBHBIX
81 ABHEHHI METOJIOM 3aMEHbI

P Meror 02.08.2023

ePEeMEHHOM

Penienne npoOHO-paIOHABHBIX
82 ABHEHHI METOJIOM 3aMEHBI

P Meror 02.08.2023

MIePEeMEHHOM
83 PenieHne TeKCTOBBIX 3a/1a4 C IIOMOIIBEO

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH 02.08.2023
84 Pemenune TeKCTOBBIX 3a/1a4 ¢ TTIOMOIIIBIO

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH 02.08.2023
85 Pemenue TeKCTOBBIX 3aJ1a4 ¢ TTIOMOIIIBIO

JPOOHO-PAIIMOHATILHBIX YpaBHEHUHN 02.08.2023
86 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIIBIO

JIpOOHO-pallMOHATILHBIX YpaBHEHUH 02.08.2023
87 Pemenue TeKCTOBBIX 33/1a4 ¢ TIOMOIIIBIO

JTPOOHO-PAIIMOHATILHBIX YPaBHEHUHN 02.08.2023
88 Pemenue TeKCTOBBIX 3a/1a4 ¢ TTIOMOIIIBIO

JPOOHO-PAIIMOHATILHBIX YPaBHEHUHN 02.08.2023
89 I'paduueckas uaTEpIIpeTaIUS

YPaBHEHHUH C IBYMs IEPEMEHHBIMU 02.08.2023
90 KonTponbhas padota no teme "J{poGHo-

panroHaIbHbIC YpaBHEHUA" 02.08.2023
01 OO6unacTh onpeaeneHuss 1 MHOXKECTBO

3HAYCHHUH PYHKITUN 02.08.2023
92 Ob6nacTp onpeneneHuss © MHOKECTBO




3HaUCHUN QYHKINH 02.08.2023
93 CrniocoOsb1 3a1anus QyHKIUH 02.08.2023
94 I'padux pyHkuN 02.08.2023
Urenue cBOICTB (YyHKIMHU TIO €€
95 rpa¢uxy. [Ipumeps! rpadukoB GpyHKINH, 02.08.2023
OTPaXXAIOUIUX PeabHBIE IPOLIECCHI
QOyHKINH, ONHICHIBAIOIINE MPSAMYIO U
96 00paTHYIO TPONOPIHOHATIEHBIC 02.08.2023
3aBHCHUMOCTH, UX rpaduKu
@OyHKIMH, ONHUCHIBAIOIIUE IPIMYIO U
97 00paTHYIO IPOMOPIUOHATIEHBIE 02.08.2023
3aBUCHUMOCTH, UX TpapuKu
DyYHKIUH, ONMHUCHIBAIOIIUE MTPSIMYIO U
98 00paTHYIO MPONOPILHOHAIEHBIE 02.08.2023
3aBHCUMOCTH, UX Irpaduku
99 OyHKIMA y = X2 U €€ cBOMCTBa 02.08.2023
100 OyHKIMA y = X2 U €€ cBOICcTBa 02.08.2023
101 @yHKIMA y = X3 U €€ cBOICTBa 02.08.2023
102 OyHKIMSA Y =K/X U €€ CBOICTBa 02.08.2023
103 OyHKIMS Y =K/X U €€ CBOICTBa 02.08.2023
104 @YHKIMSA Y =VX U €€ CBOMCTBA




02.08.2023

KonTponbhas pabota no teme

1
05 "OyuKIUN" 02.08.2023
106 CrerneHs ¢ 1eNIbIM [T0Ka3aTeIEM 02.08.2023
107 CBOMCTBA CTEIEHH C I[EIBIM
IIOKa3aTejIeEM 02.08.2023
108 CBOMNCTBA CTEINEHH C IIETBIM
IIOKa3aTejIeEM 02.08.2023
109 CBOMNCTBA CTEIEHH C IIETBIM
[oKa3arejieM 02.08.2023
[IpeobpazoBanue BhIpaXeHUH,
110 COJICPIKAIINX CTETICHH C [ETBIM 02.08.2023
IOKa3aTejieM
[IpeobpazoBanue BhIpa)eHUH,
111 COAEpKAIINX CTENEHHU C LIEJIBIM 02.08.2023
IOKa3aTejieM
[TpeoOpazoBanue BbIpaKEHHH,
112 COJIEpIKalINX CTENEHU C LEIBIM 02.08.2023
IOKa3aTejieM
113 CranpapTHbIi BUJ yncia 02.08.2023
114 CranpmapTHBIN BUJ Ynciaa 02.08.2023
115 JlelicTBUS ¢ YKCIIaMM, 3aIIMCAaHHBIMH B
CTaHJApPTHOM BH/JIE 02.08.2023
116 JlelicTBUS ¢ YKCIIaMM, 3alIMCAaHHBIMH B
CTaHIapTHOM BUJE 02.08.2023




Pa3mepbl 00bEKTOB OKPYKAIOIIETO MHPA,
117 JUTUTEIIBHOCTD MPOIIECCOB B 1 0 0 02.08.2023
OKPYXKaroIIeM MUPE
Pazmepbl 00bEKTOB OKPYKAIOIIETO MHPA,
118 JUTUTEITLHOCTh TIPOIIECCOB B 1 0 0 02.08.2023
OKPYXKArOIIeM MUPE
Pa3mepbl 00bEKTOB OKPYKAFOIIETO MHPAa,
119 JUTUTEITLHOCTH TIPOIIECCOB B 1 0 0 02.08.2023
OKPYXKarOIIeM MUPE
120 Jlenenue ¢ ocraTkoM 1 0 0 02.08.2023
121 CpaBHEHUS TENBIX YHCEIT TI0 MOJTYIIIO 1 0 0
HATYpaJIbHOTO YKCia 02.08.2023
122 CpaBHEHUS TENIBIX YHCEIT TI0 MOJTYITIO 1 0 0
HATYpaJIbHOTO YHUCIIA 02.08.2023
123 CBolicTBa CpaBHEHUH 11O MOZYJIIO 1 0 0 02.08.2023
124 i i 1
CBolicTBa CpaBHEHUH IO MOJTYITIO 0 0 02.08.2023
125 OcTaTKu CyMMBI B TTPOU3BEICHUS 110 1 0 0
JTAHHOMY MOZYJTIO 02.08.2023
126 KonTponpHas pabora o Temam 1 1 0
"Crenenn", "JlenumocTs" 02.08.2023
[ToBTOpenne u 0600mIeHNE. Permenune
127 JIMHENHBIX }UIepaBeHCTB c omioﬁ 1 0 0
NIEPEMEHHOMN U CUCTEM JINHEHHBIX 02.08.2023
HEPABEHCTB C OJHOM ITEPEMEHHOMN
128 [ToBTOpenue u 0600mIeHNE. Permenune 1 0 0




JMHEHWHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJJHOM MTEPEMEHHOI

02.08.2023

129

[ToBTOpenue u o6o0IIEHNE.
ToxaecTBeHHBIE TPpe0Opa3oOBaHUs
BBIPAXKEHHUI, COJIEPHKALIUX
apudMeTHYECKHE KBapaTHbIC KOPHU

02.08.2023

130

[ToBTropenue u 0600menue. Pemenne
KBaJpaTHBIX ypaBHEHUHU. Pemenue
TEKCTOBBIX 33]1a4 C [IOMOIIbIO
KBaJPaTHBIX YPaBHEHUU

02.08.2023

131

132

[ToBTOpeHue u 006001IeHNE. Pemenune
3a71a4 U3 peajbHON KU3HU
[ToBTOpenue u oboObIIEeHHE.

ToxaecTBeHHbBIE Hp606pa3OBaHI/I${
panrOHAJIBHBIX BLIpa)KeHI/Iﬁ

02.08.2023

02.08.2023

133

134

[ToBTOpenue u 06061eHue. Pemenue
JIpOOHO-pallMOHATILHBIX YPaBHEHUH,
CBOJISIIMXCS K IMHEWHBIM WIIH K
KBaJ[paTHBIM ypaBHeHUsIM. Perienne

TCKCTOBBIX 3aJa4 C ITIOMOIIIbIO I[pO6HO'

palMOHAIBHBIX YPAaBHEHUHN
[ToBTropenue u o6o0mmenue. Permenue

TEKCTOBBIX 33]1a4 Pa3THUYHBIMH
cnocobamu

02.08.2023

02.08.2023

135

HtoroBast KoHTpoJIbHAs paboTa

02.08.2023

136

[ToBropenue u o6o0mmenue. Pemenne




3a71a4 U3 peajJbHOU )KU3HU

02.08.2023

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136




9 KJIACC

KoanuecTBo 4acoB

Ne
o/ Tema ypoka Beero KoHnTpoJibHbIE
padoThI

Oynkius. CoiicTBa QyHKIMIA: HYIH
(bYHKIIMH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA
(GyHKINHU, TPOMEKYTKH BO3PACTAHUS
yObIBaHus (HYHKIMH, YETHBIC U HEYETHBIC
¢byHKIMM, HaMOOJIbIIIEe U HAUMEHbBIIIEEe
3Ha4YeHUs1 QYHKIUU

IpakTuyeckue
padoThI

Jlara
U3ydeHusl

02.08.2023

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Oynkius. CoiicTBa QyHKIMIA: HYIH
(GyHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA
(GyHKIIH, TPOMEKYTKH BO3pacTaHUS U
yObIBaHUS (QYHKIUU, YETHBIE U HEUETHBIE
¢GbyHKIIMHM, HauOoJIbIIIee U HAUMEHbIIIEe
3Ha4eHUsl QyHKIUN

02.08.2023

[Toctpoenue rpadukoB QpyHKLINH C
MTOMOIIIbIO TTPeoOpa30BaHUMA
[Toctpoenue rpapukoB GyHKIHIA ¢
MOMOIIIBIO TTPeoOpa3oBaHuit

02.08.2023

02.08.2023

KBagparsslii Tpéxunes. Kopau
KBaJIpaTHOI'O TPEXUJICHA

02.08.2023

Paznosxenune kBagpaTHOTO TpEXUIEHA HA
JIMHEWHBIE MHOKUTEIN

Paznoxenue kBapaTHOro TpEXUieHa Ha
JIMHENHBIE MHOXUTEIN

02.08.2023

02.08.2023




KBangparuunas pyHKuus u e€ CBOHCTBA

02.08.2023

10

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboJibl, 0Cb CHMMETPHH MapadoIbl

[TocTpoenue rpaduka KBagpaTHIHON
byHKIHH

02.08.2023

02.08.2023

11

[TocTpoenue rpaduka KBaApaTUIHON
byHKIIUN

02.08.2023

12

13

14

[TocTpoenue rpaduka KBaApaTUIHON
byHKIIUN

[Tonoxxenue rpadurka KBaApaTUIHON
(GYHKIIMH B 3aBHCUMOCTH OT €€

ko3 (ppurmeHToB

[Tonoxxenue rpaduka KBaApaTUIHOMN
(GYHKIMU B 3aBUCMOCTH OT €€
KO3 PHUIIHEHTOB

02.08.2023

02.08.2023

02.08.2023

15

16

17

Hcnons30BaHne CBOMCTB KBAIpaTUIHOU
GbyHKIMH 711 pelieHus 3a1a4
Hcnonp30BaHue CBOKCTB KBAAPATUIHOMN
GbyHKIMH 7151 peIIeHHs 3a7a9
Hcnonp30Banue CBOKMCTB KBAaAPATUIHOMN
GYHKIIUH 715 peleHus 3a1a4

02.08.2023

02.08.2023

02.08.2023

18

19

20

CrenenHble QyHKIIUU C HATYpaIbHBIMU
MOKa3aTeIsIMH, UX TpapuKu U CBOKWCTBA

CrenenHble (YHKIIMU C HATYpaJTbHBIMU
MoKa3aTessiMH, UX TpayKH U CBOWCTBA

Crenennble (YHKIIUU C HATYpaJTbHBIMU
MoKa3aTessIMH, UX TpayKH U CBOWCTBA

02.08.2023

02.08.2023

02.08.2023




Crenennblie (yHKIIMU C HATYpaTbHBIMU

21 MOKa3aTeIsIMU, UX TPaUKUA U CBOKWCTBA 02.08.2023
99 I'paduku Gyskmmit: y=Vx , y=3x,y=|

x| 02.08.2023
93 I'padukn Gyskmumii: y =Vx , y=>Vx , y =|

X| 02.08.2023
24 Ipadukn Gyskmmit: y=Vx , y=3x , y=|

X | 02.08.2023
25 KonrponsHas pabora o teme "®dynkuun" 04.08.2023

[ToHsATHE O pelICeHUN HEPABEHCTBA C OJTHOU
26 nepeMeHHON. MHOKECTBO PEIICHUMA 02.08.2023

HEpaBEHCTBA
27 KBangpaTHbie HEpaBeHCTBA C OTHOM

IIEPEMEHHON 02.08.2023
28 KBanpaTHbie HEpaBeHCTBA C OTHOM

MePEeMEHHOMN 02.08.2023
29 Pemienue HepaBeHCTB rpapUUECKUM

METOJ0OM U METOJOM UHTEPBAJIOB 02.08.2023
30 Pemrenne HepaBeHCTB TpagUeCKUM

METOJ0M U METOJOM UHTEPBAJIOB 02.08.2023
31 HepaBeHncTBa, conepxaniue 3HaK MOIYIIS 02.08.2023
32 HepaBeHncTBa, coaepxaiiue 3HaK MOAYJIs 02.08.2023
33 CucreMbl HEpaBEHCTB C OJAHOM

IIEPEMEHHON 02.08.2023
34 CuctemMbl HEpaBEHCTB C OHOM




MEPEMEHHOMN

02.08.2023

35

36

Pemenne TekCTOBBIX 3aJa4d C IOMOIIIBIO
HCPAaBCHCTB, CUCTCM HCPABCHCTB

Pemenne TekCTOBBIX 3aJa4d C IOMOIIIBIO
HEPaBCHCTB, CUCTEM HEPABCHCTB

02.08.2023

02.08.2023

37

HepaBeHCTBO ¢ 1ByMsl IEPEMEHHBIMH.
Pemenne HepaBeHCcTBaA ¢ ABYMS
NIEPEMEHHBIMU

02.08.2023

38

39

I'padmyeckuit METO/ pEIICHUS CUCTEM
HEPABEHCTB C JIByMS IEPEMEHHBIMU
Cucrembl HEpaBEHCTB C JIBYMs
MepEMEHHBIMU

02.08.2023

02.08.2023

40

KonTponbhas padota no teme
"KBanparHsle HepaBeHCTBA"

02.08.2023

41

42

43

44

bukBanpaTHbie ypaBHEHUS

IIpuMepsl IpUMEHEHH METO0B
PaBHOCHIIBHBIX NPE0Opa30BaHUM, 3aMEHBI
NepeMEeHHOH, rpau4eckoro MeTo1a Mpu
pelieHuu ypaBHeHUH 3-i u 4-ii cTeneHen

IIpuMepsl IpUMEHEHU METO0B
PaBHOCHIIBHBIX MPEOOpa30BaHUM, 3aMEHbI
NepeMEHHOH, rpa)uIeckoro MeTo1a Mpu
pelieHnn ypaBHeHui 3-i u 4-i1 creneHein
[IpuMeps! IpUMEHEHN METOZI0B
PaBHOCHJIBHBIX MPE0Opa30BaHUM, 3aMEHbI
NepeMEHHOH, rpauIeckoro MeTo1a Mpu
pelieHuu ypaBHeHui 3-i u 4-ii crenenei

02.08.2023

02.08.2023

02.08.2023

02.08.2023




45

Pemenue 1poOHO-panimoHaTBHBIX
ypaBHEHUIl 1 HEPABEHCTB

02.08.2023

46

47

Pemenue 1poOHO-parimoHaTBHBIX
YPAaBHEHUN U HEPABEHCTB
Pemenue 1poOHO-paliMOHAIBHBIX
YpaBHEHH U HEPABEHCTB

02.08.2023

02.08.2023

48

Pemenue npoOHO-paliiOHaNbHbBIX
yYpaBHEHUI U HEPABEHCTB

02.08.2023

49

50

Pemenne cucreM ypaBHEHUN ¢ ABYMs
IIEPEMEHHBIMU

Pemenue cucrem ypaBHeHI/Iﬁ C IBYMs
INEPEMCHHBIMU

02.08.2023

02.08.2023

51

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMS
[IEPEMEHHBIMU

02.08.2023

52

53

54

55

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

Pemenue nmpocrenmumx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMS
MepEMEHHBIMU

Pemrenne npocrenimmx cucTeM
HEJIMHEHHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU

I'paduaeckuit MeTo peIieHUs: CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU

02.08.2023

02.08.2023

02.08.2023

02.08.2023

56

I'paduaeckuii MeToa peIeHUs: CUCTEMBI




HEJIMHEHHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMU

02.08.2023

S7

58

59

Cucrema 1ByX HEJIMHEMHBIX YPaBHEHUN C
JBYMS IIEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTYalluH

CucreMa IByX HEJITMHEMHBIX YPaBHEHUH C
JIBYMs IIEPEMEHHBIMU KaK MOJIEJb
peanbHON CUTyalluH

Cucrema 1ByX HEJIMHEMHBIX YPABHEHUH €

ABYMA IEPEMCHHBIMHA KaK MOJCJIb
peaﬂLHOﬁ CUTyanuu

02.08.2023

02.08.2023

02.08.2023

60

Cucrema 1ByX HEJIMHEMHBIX YPaBHEHUN C
IBYMsI IEPEMEHHBIMU KaK MOJEIb
peanbHON CUTYalun

02.08.2023

61

62

63

Cucrema HETMHENHBIX YpaBHEHUH ¢
apaMmeTpoM
Cucrema HETMHENHBIX YPAaBHEHUH C
rapaMeTpoM
Cucrema HETMHENHBIX YpaBHEHUH ¢
rapaMeTpoM

02.08.2023

02.08.2023

02.08.2023

64

65

66

[Ipocreiimme HepaBeHCTBA C IBYMS
MEPEMEHHBIMHU U UX CHCTEMBI
KonrtponsHas pabora no teme
"YpaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI"
TloHsTre YnCIOBOM OCIIENOBATEILHOCTH.

Koneunbie u OeCKOHEUHBIE
IIOCICA0BATCIABHOCTHU

02.08.2023

02.08.2023

02.08.2023

67

OrpaHquHHaﬂ OoCICa0BAaTCIBbHOCTD.




MoHOTOHHO Bo3pacTaromas (yObIBaroIas)
MOCJIeIOBATEIIBHOCTD

02.08.2023

68

69

70

CriocoObI 3a/1aHMs TTOCCA0BATCIIBHOCTH
OIHUCATENIbHBIN, TAOJUYHBIHN, C TTOMOIIBIO
(hOpMyIIBI N-TO YIeHA, PEKYPPEHTHBIN

Apudmernueckas U reoMeTpuyecKas
MIPOrpeccuu

ApudmeTrnueckas U reoMeTpudecKas
MIPOrpeccuu

02.08.2023

02.08.2023

02.08.2023

71

72

73

CBoiicTBa 4JIeHOB apu(METUIECKON U
Tr€OMETPUYECKON ITPOrPECCUI

CaoiicTBa 4ieHOB apupMETHIECKON U
reOMETPUYECKON Mporpeccuid

®opMyJbl N-To WwieHa apuPpMeTHIecKoi 1
T€OMETPUYECKON ITPOrPECCUIt

02.08.2023

02.08.2023

02.08.2023

74

75

76

®opMyIbl N-To WwieHa apuPpMeTHIeCcKoi 1
r€OMETPUYECKON ITPOTPECCUI

®opMyIibl N-ro 4jieHa apupMeTHIecKoil u
T€OMETPUYECKON ITPOrPECCUt

@OopMyIIBI CyMMBI IIEPBBIX N YICHOB
apu(pMeTHUECKON U TeOMETPUIECKOI
Iporpeccuit

02.08.2023

02.08.2023

02.08.2023

77

@opMyIIbI CyMMBI IIEPBBIX N YIECHOB
apu(MeTHyecKoil U reoOMeTpUUECKO
Iporpeccuit

02.08.2023

78

@DopMysIbl CyMMBI IEPBBIX N YIEHOB
apu(pMeTHuyecKoil U reoOMeTpUUECKO
nporpeccui

02.08.2023




79

3a/1aun Ha IPOLIEHTHI, OAHKOBCKUE BKJI/IBI
Y KPEJIUTHI

02.08.2023

80

81

3a1aun Ha MIPOIIEHTHI, OAHKOBCKUE BKJI/IbI
Y KPEIUTHI
3amaun Ha MPOICHTHI, 0AaHKOBCKHUE BKJIA]IbI
Y KPEIUTHI

02.08.2023

02.08.2023

82

3ajaun Ha MPOLICHTHI, OAHKOBCKHUE BKJIAJIBI
U KPEAUTHI

02.08.2023

83

84

3ajaun Ha MPOLICHTHI, OAHKOBCKHUE BKJIAIIBI
U KPEAUTHI
3aayn Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI
U KPEAUTHI

02.08.2023

02.08.2023

85

3ajaun Ha MIPOLICHTHI, OAHKOBCKHUE BKJIAJIBI
U KPEAUTHI

02.08.2023

86

87

88

89

[IpencraBnenue o CXOIUMOCTH
MOCJIeIOBATEIBHOCTH, O CYMMHPOBAaHUN
0eCKOHEYHO yObIBaIoOIIe reoMeTpruiecKon
poTrpeccuu

[IpencraBnenue o CXOAUMOCTH
MOCJIE0BATEIbHOCTH, O CYMMHPOBAaHUN
0ecKOHEYHO yObIBaIoIIei reoMeTpruiecKon
pOTpeccun

Mertoa MareMaTHYeCKOM HHIYKLIIMU

Mertoa MareMaTHYeCKOM HHIYKLIIMU

02.08.2023

02.08.2023

02.08.2023

02.08.2023

90

KonTponbhas pabora no teme "Hucnosble
MOCIE0BATEIBHOCTH U IPOTPECCUN "

02.08.2023




91

Kopens n-ii crenenu. CBoiicTBa KOpHS n-i
CTCIICHH

02.08.2023

92

93

Kopenb n-ii crenenu. CBoiicTBa KOpHS n-i
CTEIIEHU

Kopens n-it crenenu. CBolcTBa KOpHA n-i
CTETeHU

02.08.2023

02.08.2023

94

Cremnens ¢ pallMOHATBHBIM MMOKa3aTeIeM 1
€€ cBOMCTBA

02.08.2023

95

96

CTGHGHB C paIII/IOHaJILHBIM II0Ka3aTcJICM U
€€ CBOICTBa

CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeIeM U
€€ cBOMCTBA

02.08.2023

02.08.2023

97

ToxnecTBeHHbIE TPe0Opa3oBaHUs
BBIPAKEHM, COAEP/KAIUX KOPEHb N-I
CTEIIEHU

02.08.2023

98

99

100

101

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHM, COAEP/KAIUX KOPEHb N-I
CTEIIEHU

ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKEHU, COAEPKAIUX KOPEHb N-I
CTENIEHU

ToxnecTBeHHbIe TPeoOpa3zoBaHUs
BBIPAKECHUM, COAEPKALUX CTEIIEHD C
palMOHaIbHBIM I1I0KA3aTeIeM
ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKECHUM, COAEPKALUX CTEIIEHD C
palMOHAIBHBIM I10KA3aTeIeM

02.08.2023

02.08.2023

02.08.2023

02.08.2023

102

Kontponbras padota mo teme "CremneHs ¢




palrMoHaNbHBIM MOKa3areaem"

02.08.2023

103

104

105

106

[ToBTOpenue u o6o6menue. Ynucna u
BBIYMCIICHHS (3aIUCh, CPABHEHUE,
JICUCTBUS C JCHMCTBUTEIbHBIMU YHCIAMH,
YUCJIOBasl MpsiMast)

[ToBTOpenue u o6o6menue. Ynucna u
BBIYMCIICHHS (3aIIUCh, CPAaBHEHHUE,
JIEUCTBUS C JEUCTBUTEIbHBIMA YHUCIAMH,
YUCJIOBAsI MpsiMasi)

[ToBTOpenue u 06o6menue. Yucna u
BBIYMCIICHHS (IPOIEHTHI, OTHOIIICHHUSI,
MIPOTIOPITUH )

[ToBTOpenue u o6obmenue. Yncna u
BBIYHCIICHHS (TTPOLIEHTHI, OTHOIICHHUS,
IIPOIIOPLIAN)

02.08.2023

02.08.2023

02.08.2023

02.08.2023

107

[ToBTOpenue u 06061menHue. Yucna u

BBIUHCIICHUS (pElIeHne 3aa4 U3 peaibHOI

KU3HU)

02.08.2023

108

109

110

[ToBTOpenue u 06061menue. Yucna u

BBIUHCIICHUS (pEellIeHne 3a7]a4 U3 peaibHOM

KHU3HN)

[ToBTOpenue u 0606menue. Yncna u

BBIUUCIICHUS (OKpYyTJICHUE, MPUOIMKEHHE,

OIICHKA)

[ToBTOopenue u 06o0IIeHUE. TEeKCTOBBIC
3ajauu (pelIeHre TEKCTOBBIX 3a71a4
apu(METHYECKUM U AJIreOpandecKuM
crioco6amu)

02.08.2023

02.08.2023

02.08.2023




111

[ToBTOpenue u 0606menHue. TekcToBbIie
3ajauu (pereHne TEKCTOBBIX 3a1a4
apu(METUYECKUM H aJITeOpandecKuM
crocobamu)

02.08.2023

112

[ToBTOpenue u 0606menHue. TekcToBbie
3a/aun (pereHne TeKCTOBBIX 3314
apu(METUYECKUM H aJIreOpandecKuM
crocobamu)

02.08.2023

113

[ToBTOpenue u 06001meHue. TekcToBbIe
3a/1auu (peleHrne TeKCTOBBIX 3a/1a4
apuMeTHIECKUM U alreOpandecKuM
crocob6amu)

02.08.2023

114

[ToBTOpenue u 0600meHue. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a1a
apupMETUYECKUM U alreOpanyecKum
crioco6amu)

02.08.2023

115

116

117

[ToBTOpenue u o6o0meHue. TekCToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a1a
apuMETUYECKUM U alreOpanyecKum
crioco6amu)

[ToBTOpenue u o6o0IIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanme anredpanvaecKux
BBIPKCHUH, COJICPIKAIINX CTETICHb C
L[EJIBIM TIOKa3aTeJIeM)

[ToBTOpenue u o6o0IIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anredpanvaecKux
BBIPaKCHNH, COJIEP)KAIINX CTETICHD C

02.08.2023

02.08.2023

02.08.2023




LIETIBIM TTOKA3aTeJIeEM )

118

[ToBTOpEeHME M 000OIICHNE.
AnreOpanuecKkre BbIpaXeHUs
(mpeobpazoBaHue anredOpandecKux
BBIPKEHUH, COIEPIKANINX CTETICHb C
LIETIBIM TTOKa3aTesIeM )

02.08.2023

119

[ToBTOpEeHME M 0OOOIICHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvdecKux
BBIPAYKEHHI, COJIEPKAILUX
apu(METHIECKUI KBaIPATHBII KOPEHB)

02.08.2023

120

[ToBTOpEeHME M 0OOOIICHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvaecKux
BBIPAKEHUH, COAEPIKAINX
apudmeTnyecKuil KBaJpaTHbIN KOPEHb)

02.08.2023

121

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvdecKux
BBIPAKEHUH, COAEPIKALNX
apumeTnyecKuil KBapaTHbII KOPEHb)

02.08.2023

122

123

[ToBTOpeHME M 00OOIIEHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeoOpa3zoBaHue LETBIX U JPOOHO-
paMoOHATFHBIX BBIPAKECHUH )

[ToBTOpenue u o0o0IIEHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue MENBIX U IPOOHO-
panMOHAIBHBIX BBIPAKCHUI)

02.08.2023

02.08.2023




124

[ToBTOpenue u o0oOIIEHHE.
AnreOpanyeckue BEIpaKCHUS
(mpeobpazoBaHue IENBIX U IPOOHO-
parMoOHATBLHBIX BBIPAKCHUH )

02.08.2023

125

[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckre BbIpaXeHUs
(mpeobpazoBaHue IENBIX U IPOOHO-
palMoOHAILHBIX BBIPAKCHUH )

02.08.2023

126

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BeIpaXeHUs! (pa3iokKeHHe
MHOTOYJIEHA Ha MHOKHTEIH, B TOM YHCIIE C
UCMOJIb30BaHUEM (DOPMYJI COKpAILIEHHOTO
YMHOXCHHS] )

02.08.2023

127

[ToBTOpenue u o6odIIEHNE.
Anrebpanueckue BeIpaXeHUs (pa3ioxKeHHe
MHOTO4YJIEHa HA MHO>KUTENH, B TOM YHUCIIE C
HCMOJIb30BaHUEM (DOPMYIT COKpAILIEHHOTO
YMHOXCHHSI)

02.08.2023

128

[ToBTOpenue u 06o0IIEeHNE.
Anrebpanueckue BeIpaXeHUs (pa3ioxKeHHe
MHOTO4YJIEHa HA MHO>KUTEJH, B TOM YHUCIIE C
HCTOJIb30BaHUEM (POPMYIT COKpAILIEHHOTO
YMHOXEHHSI)

02.08.2023

129

[ToBTOpeHue u 0600IIEHNE.
Anrebpanyeckue BbIpaXXEHUS
(MozenupoBaHue ¢ TOMOIIbIO GOPMYIT
peabHBIX MPOLECCOB U SBJICHUN)

02.08.2023

130

OyHK1MU (TOCTPOEHUE, CBOMCTBA
M3YYEHHBIX (DYHKITHIN)

02.08.2023




[ToBTropenue u o6o0meHue. PyHKIUU

131 (HOCTpOfHI/Ie, CBOMCTBA U3y4YEHHBIX 1 02.08.2023
yHKIMi)
[ToBTropenue u o6o0menue. PyHKIUU

132 (HOCTpocEHHe, CBOWCTBA M3y4YCHHBIX 1 02.08.2023
yHKLwMiH)
[ToBTOpenue u 0606meHne. OyHKIUN

133 (rpacduyeckoe pemnieHue ypaBHEHUH U UX 1 02.08.2023
CUCTEM)
[ToBTOpenue u 0606meHne. OyHKIUN

134 (rpaduueckoe pelieHre ypaBHEHUNA U UX 1 02.08.2023
CHUCTEM)

135 HroroBast koHTposIbHAs paboTa 1 02.08.2023

136 [ToBTOpenue u 06o61eHne. yHKIUN 1
(MonenMpoBaHKUe PeaTbHBIX MIPOIECCOB) 02.08.2023

OBIIEE KOJIMYECTBO YACOB I10 136
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