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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECIEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIA MATEMAaTUYECKOIO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GhOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUISL ajJanTallid B COBPEMEHHOM MudpoBoM oOmectBe. M3ydenne anreOpsb
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSTEILHOM
NEeATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4aroLUMUCH SBJSIETCS pealin3aluen AesITeIbHOCTHOTO NPUHIUIA O0yYEeHHUS.

B crpykrype mnporpammsl yueOHOro Kypca «AnreOpa» yriayOn€HHOro
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJCHCTBYS €
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcCsi MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3Jeiax MaTeMaTUYecKOoro
oOpa3oBaHHUS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIUMUCS  OCHOB
YHHMBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTelbHOH M CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxanve nuHUM «UYuWCia W BBIYUCICHUS CIYKUT OCHOBOW IS
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOTI0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
XKU3HU. Pa3BuTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOUIIEro 0Opa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copeprkanue AByX anreOpandecKux JIMHAN — «AJreOpandecKue BhIPaKEHUSD)
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTH. Ha ypoBHE OCHOBHOIO 00ILIETO
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH, OINUCAHMUS TMPOLUECCOB U  SABJICHUU
peanpHOro Mupa. B 3amaum oOydyeHuss anreOpe BXOJAT TakkKe JajbHEHIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOGHHUS Kypca UWHGOPMATUKHA, U OBJAJCHHE HABBIKAMHU JETyKTHBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxxanue GyHKIMOHAIbHO-TpaUUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOyYaroIMXxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

VYrinyOnéHHbIi KypcC anreopsl XapaKTepU3yeTCs U3Y4YECHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4eCKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTUYECKHUX YMO3AKIIOUEHHI W MPUHATHIE B airedpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT HX
npumeHeHuto. Tem cambpiM anreOpa 3aHUMAeT OJHO U3 BEIYIIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00yUYarOIIXCsl.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHUS 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

Yucsia v BbIYMCIEHUS

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

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

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peabHOM MpaKTUKU HA YacTH, HA IpoOU, HA MPOIEHTHI, TIPUMEHEHUE OTHOIICHUN
U TPOMNOpUUN MpU pEUIeHUU 3a/ad, pElIeHHe 3ajad Ha JIBIKEHHE, padory,
MOKYTKHU, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. YErHble W Hedy€THblE uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
MIPOU3BEACHUS LIEJIBIX YHCEII IIPU PEUIEHUU 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM.

HanGomnpiuit o01mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE IBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPAKEHUSA

BrilpaxkeHre ¢ NEpPEeMEHHBIMHA. 3HAYEHUE BBIPAKECHHUS C IEPEMEHHBIMMU.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OgHOWIEH cTaHAAPTHOTO BUa. CTeneHb OAHOWICHA.

Muorounensl. MHoOroujieH cTaHaapTHOro Bujaa. CTENneHb MHOTIOWICHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHHE U JeieHre MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOrO4JIEHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHHS: KBaAPaT CYMMbI U KBaJIpaT pa3HOCTU
JIBYX BBIpAKEHUH, KyO CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTH
KBaJpaTOB JIByX BBIPQKEHUM, MNPOU3BEICHHE PA3HOCTM U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

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

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YeCcKasi MOJEINb PEAIbHOW CUTYaIINH.



JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW. UMCIIO KOpHEW JIMHEWMHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7a4 C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToA pelIeHHs CUCTEMbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssmou. YUnciioBbIE IPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKkocTH. IIpuMepsl rpadukoB, 3agaHHbIX popMynaMu. YreHue
rpauKOB peanbHbIX 3aBUCUMOCTEM.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'paduk pynkunu. IloHaTus MakcuMyma U1 MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

JIuneininas Qynkuus, e€ cpoictBa. ['padux nuHeitHOM (QyHkuuu. I['padux
¢dyuknuu Y = |X|. Kycouno-3a1anubie (GyHKIIHN.

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 YMUCIOBBIX 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 OKpYXAlOUIEr0 MHpa, JIUTENBHOCTh IPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredOpanvyecKue BbIPpAKEHUA

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



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHE U JCJICHUE anre0pamdeckux JIpoOeH.
Brinenenwne menoit gactu anredOpandeckoit 1poomu.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTrnyeckue KBajApaTHble KOpHH. TOXJeCTBEHHbIE MpeoOpa3oBaHuUs
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.
KosmmuecTBO NeNCTBUTENBHBIX KOPHEN KBAaJIPATHOTO ypaBHEHUs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-pannoHanbHble  ypaBHEHMs. PelieHue  IpoOHO-pallMOHATBHBIX
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. ClokKEHHE
M YMHOXECHHME YHUCJIOBBIX HEpaBeHCTB. OLICHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

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

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOKECTBA €r0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIUU

OO0uacTh onpeaeneHust 1 MHOXECTBO 3HaueHui pyHkuuu. CriocoObl 3a1aHus
¢bynkuumid. ['padux dynkunn. Utenue cBoiicTB pyHKumu 1o e€ rpaduky. [Ipumepsr
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEATbHBIE 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-i1 crenenn u ero cBoicTtBa. CTeneHb C pPalMOHAJIBHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOpPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

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

YpaBHeHUs U HEPABEHCTBA

bukBanpartHsle ypaBHeHUs. [Ipumepsl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHBl TMEPEMEHHOH, IpaHUuecKoro MeToja MpU pPELICHUH
ypaBHEHU 3-ii U 4-11 CTENEeHE.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHMI C ABYyMs ITIEpEMEHHBIMU. Pemenue mpocrenmumx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pEIICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMU € JOByMsi nepeMeHHbIMH. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEajbHOU
CUTYaIINH.

Uucnosele HepaBeHCTBA. PellleHne JTMHENHBIX HEPaBEHCTB. /[oka3aTesbcTBO
HEPABEHCTB.

KBanparHeie HepaBeHCTBA € OJHOM MEpeMEHHOW. PemieHne KBaapaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpPBajoB. MeTon MHTEpBaJIOB
JUISl pallMOHAJIBHBIX HEpaBeHCTB. IIpocTelimue HepaBeHCTBA € 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 IBYMsI [IEPEMEHHBIMU.

DyHKUIMHA

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hyldd  (QYHKIUH,  [OPOMEXYTKH
3HAKOMIOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKM BO3pACTaHUsI M YObIBaHUS (PYHKIUHU,
YETHBIE U HEUETHBIE (PYHKIMHU, HAMOOIbIIIEE U HAUMEHbILIEE 3HAUCHUS (PYHKIUU.

KBagpatnunas ¢Qynkiuss u e€ cBoictBa. lcmonp3oBaHHE CBOMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBHCHMOCTH OT & koo duirentoB. [padukn byHkiumii y =ax2, y = a(x — m)?u 'y
= a(x — m)? +n. [ocTpoerne rpagukoB HyHKIHIT ¢ TOMOLIBIO PEOOPa30BAHHIL.

JpoGHo-nuueiinas Gyukmnus. MccnenoBanue QyHKIMIA.

®yHKus Y = X' ¢ HATypaIbHBIM TT0Ka3aTesteM N u eé rpaduk.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTenbHOCTH.  OrpaHMuYeHHas  MOCJEA0BATEIBHOCTh.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOUIBI0 (HOPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyecko W TreoMeTpuueckod mporpeccuil. DopMynbl N-TO  WieHa
apu(pMeTHYeCKOil U reomeTpuueckor mnporpeccuid. Gopmysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBiieHre O CXOAMMOCTH IOCIEAOBATEIBHOCTH, O CYMMHPOBAaHHUH
OECKOHEYHO yObIBAIOIIECH reOMETPHUUECKON MPOTPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEEHOI'O
KYPCA «AJTEBPA» HA YIJIVBJIEHHOM 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 OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJIB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEACTaBICHUEM O MAaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HAaBBIKAMH HCCIIEIOBATEIBCKOM €SI TEIbHOCTH;

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



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHSI  3JA0POBOTO  00pa3a JKM3HU  (3A0POBOE  THTAHHE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMAaTUYECCKUX 3HAHWM ISl PEUICHUS 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanrTanum K M3MEHAKINUMCH YCJIOBUAM COLHUAJBHON U NMPHUPOIHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATBLHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEILHBIE ¥ OTPUIATEIbHBIC, AMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIC;

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

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3AKIIOUEHUH TI0 aHAJIOTHH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareibckme 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITEIbHO COCTaBICHHOMY IIIaHy OKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTAa, OIICHHWBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

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

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIIMH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a/1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAIUSIMU;

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

KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeIIMU  OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBAaTh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3a/1a4H, YKCIIEPUMEHTa, UCCIICIOBaHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3amad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHUH Y4YEeOHBIX MaTEMAaTHYECKUX 3a7ad, NPUHUMATh Ielb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYpPMbD» W UWHBIC); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENILHO COCTABJIATh IJIaH, aJTOPUTM pEIIeHHs 3anadu (Wiu €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs ¢ YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3yJbTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH MOCTABICHHOHN e U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTUKEHHS WM HEJTOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLEHKY PEeIICHUS 3a/IauH.

IMPEAMETHBIE PE3YJ/IBTATDBI

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

Yucsia v BbIYMCIEHUS

PammmonansHbBIE UnCHa.

[lepexoauTh OT 0omHOM (HOPMBI 3aMMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX YHCEI MpHU PEUIeHUWU 3a/ad, IPOBEIACHUU
pacCcy X IeHUN U JOKa3aTEIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UITMOHHOMN 3aMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

BrinonHATh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIA
JIEUCTBUI, MPUEMBI PAlIMOHAIIBHBIX BBIYHCIICHUM.

BbINONHATH 1EMCTBUS CO CTETIEHSIMU C HATYpaJIbHBIMU [TOKA3aTEISIMHU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUUCIICHUS, COCTABIISATh U OIICHUBATh YUCIIOBBIC BBIPAKECHUS
MIPU PEIICHUHU PAKTUIECKUX 3a71a4 U 3a/1a4 U3 JIPYTUX YUEOHBIX MPEIMETOB.

OkpyryisiTh  4YMclia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKOM CUTyallud, BBIMOJHATh, MPUKUJIKY U OIEHKY pe3ysibTaTa
BBIYMCJIEHUW, OLICHKY 3HAYEHUW YHCIIOBBIX BBIPAXKEHUM, 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 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHUS 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0ObEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, mpu3Haku AETMMOCTH CYMMBI U TIPOU3BEICHUS IIEITBIX YHCEIL.

PacknaapiBaTh HA MHOKUTENIN HATYpaJIbHbBIC YUCIIA.

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

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCeN U UCIIOJIB30BATh UX MPU PEUICHUH 3a/1a4, IPUMEHSATh alroputM EBkima.

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

AuredOpanveckue BbIPAKECHUS

BripaxxeHust ¢ nepeMeHHbIMU.

Hcnonb3oBaTh anreOpandeckyt0 TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

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

Hcnonb30oBaTh  MOHSATHE  TOXKAECTBA,  BBINOJHATH  TOXICCTBECHHBIC
npeoOpa30oBaHus BHIPAKEHUM, TOKA3bIBATh TOKIECCTBA.

MHoOrouneHsl.

Beimonuate  mpeoOpa3oBaHUs — IIEJOTO  BBIPAXEHUS B MHOTOWICH
MIPUBEICHUEM MTOJAOOHBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BoInonHTh efcTBUs (CI0KEHNE, BEIUUTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO0 CyMMBbI, KBajJpaT U KyO pa3sHOCTH, Pa3HOCTh KBaJpPaTOB, CYMMa U Pa3HOCTb
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIECHUS BBIYUCICHUM.

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXMUTEINW C ITOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXKHUTEIS, TPYNIUPOBKH CJIAraeMbIX, MPUMEHSIS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

[IpuMeHsTh peoOpa3oBaHUs MHOTOWICHOB JJIsI PEIICHUST Pa3IMUHbIX 3a7a4
M3 MAaTE€MAaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHOMN MTPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHBIMU IOKa3aTEISIMH IS
npeoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nUMHENHBIE ypaBHEHHs C OLHOU IIEPEMEHHOM, NPUMEHSs IpaBHIIa
Mepexoia OT UCXOJITHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBIsieTCA
JIX YHCJIO KOPHEM YPABHEHUS.

[TogOupaTe npuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YPaBHEHHUSI C ABYMsI IIEPEMEHHBIMU.



CTpouTh B KOOPAWHATHOW TIUIOCKOCTH TpaUK JTHHEHMHOTO ypaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucTteMsl IByX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH 1O YCJIOBHUIO 33Ja4d, WHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPIAUHATHON NMPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, MHTEPBAJIbL, 3AMUCHIBATh YHCIOBbIE IPOMEKYTKH HA
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, IIEHA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

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

[lonumate rpaduyeckuil cnocod MpEeACTABICHHUS W aHAIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

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

Hcnonp3oBath rpaduku AJis UCCIAEIOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH, IpU
pELIeHUH 3a7a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HHU.

K xonIiry o0ydueHus B 8 kj1acce 00yJarommiics MOTYYUT CIASTYIONINE MPESIMETHBIC
pE3YJIbTATHI:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHumaTh W HCIOJAB30BaTh IPEACTABICHUS O PACIIUPEHUH YHUCIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBAJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJpPaTHbIC
KOpPHHU, HCTIOJIB3YSl pu HEOOXOINMOCTH KaJIbKYJIATOD, BBINIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBaApaTHbIE KOPHU, HCIIOJIb3Ys
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcnonb30BaTh 3anmucu OOJBIIMX M MaJbIX YUCEN C MOMOUIBIO JECATUYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emMMocCTb.

CBoOOIHO oOmepupoBaTh TMOHSATHEM OCTaTKa IO MOJYJIIO, TNPUMEHSThH
CBOMCTBA CPAaBHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKH CYMMBI U ITPOU3BEACHUS I10
JQHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BoimonuaTe npuBeneHue aaredpanyeckux aApoOel K o0lieMy 3HaMEHaTeNto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpanueckux Apo0ei.

BBINIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh MpeoOpa3oBaHMs BEIPAXKEHHUM JIs peHICHUs Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIbHOU IPAKTUKH.

CrerneHu.

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

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe nonycrumele 3Ha4€HKS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh NpeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pematp kBaspaTHbIE ypaBHEHUS.

Pemarb 1poOHO-panioHaNbHBIE YpaBHEHHUS.

Pemlare nuHENHBIE YpaBHEHUS C IAPAMETPAMM, HECIOXKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBleHud (ycTaHaBIWMBaTh, HWMEET JIU
YPAaBHEHHME WJIM CUCTEMA YPAaBHEHHUW PEIIEHUSA, €CIIM HMMEET, TO CKOJIbKO, U
npouee).



[lepexoauTh OT cioBecHOW (GOPMYIMPOBKH 3amadul K €€ anreOpanveckoi
MOJIEIM C TIOMOIIbIO COCTaBJICHMSI YpPaBHEHHMS WJIM CHUCTEMBbl ypaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJIa4M MOJIYYCHHBIN pe3yNbTaT.

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

DyHKIMHA

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

Crpouts rpaduxu QyHKIUN , OMUCHIBATH CBOWCTBA YMCIOBOM (DYHKIIUU IO
e€ rpaduky.

K xoHIiry oOyueHus B 9 ki1acce oOy4aromuiics MOTyYuT CIAEAYIONINE MPEIMETHBIC
PE3YJbTaTHI:

Yucaa v BBIYMCICHUA

CB0oOOJHO oOmnepupoBaTh MNOHATUSIMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM IIOKA3aTEJNIEeM, HCIHOJb3yd NpPU HEOOXOJUMOCTH KaJIbKYJISATOP,
IIPUMEHSTH CBOMCTBA KOPHSA N- CTEIIEHU, CTEIIEHU C PALIMOHAIBHBIM IOKA3aTEIIEM.

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

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JEWCTBUTEIBHBIE YUCIA, BBIOJIHATh NPUKHUJIKY PE3yJbTaTa BBIUUCICHHUM, OLIEHKY
YU CIIOBBIX BBIPAKECHUMU.

Auredpanyeckue BbIpaKeHUs

CBOOOIHO oOMNEpUpOBaTH MOHATUEM KBAAPATHOIO TPEXUJIEHA, HAXOAUThH
KOPHM KBaJpaTHOI'0 TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewars JiMHEMHBIE M KBAApPATHBIE YPaBHEHUS, YPAaBHEHMs, CBOLALIMECS K
HUM, APOOHO-paIlMOHAIIbHBIE YPABHEHHS.

Pemrate HECOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pewlars nmHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMCBhIBATh PELICHUE 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.



[TpuMeHsTh MeTO/Ibl PAaBHOCUIIBHBIX MPE0Opa3OBaHui, 3aMEHbI IEPEMEHHOI,
rpaduueckoro MeToa Mpu perieHny ypaBHeHU 3-i u 4-ii cTeneHen.

Pemate cucTeMBl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YUCIIOBOM MPSAMOM, 3alMCHIBATh PELICHUE C IOMOLIBIO 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 Tpaduyueckux TMpeacTaBlieHuid (ycTaHaBiIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUW PEIIECHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemate TEKCTOBBIE 3amadyM aidreOpaMdecKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcronb30BaTh ypaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI JUISl COCTABIICHHUS
MAaTEMATUYECKOW MOJEIN pPEAIbHOM CHUTyalldd WIM MPUKIAJHOW 3a/1a4H,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Tpauk
byHKUMHU, TpsMas TOPOMOPIMOHATBHOCTh, JIMHEWHas (QyHKIMs, oOpaTHas
MPONOPLUOHATIBHOCTD, Mapadosa, rurnep0osia, KyCouHo-3aAaHHas PyHKIUs.

HccnenoBarh QpyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIL:
001acTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (QYHKIUH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, TNPOMEXYTKH BO3pacTaHUsl U yObIBaHMs, UETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTHyHy0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Omnpenensts nmoyiokeHue rpaduka KBaJApaTUYHON (PYHKIUHU B 3aBUCUMOCTHU
oT ¢ K03 PUITUEHTOB.

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

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

Ha nmpumepe kBaapatudnoit GyHKIMH cTpouTh rpaduk ¢yakiuu y =af(kx +
b) + ¢ ¢ momorsio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

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

ApupmMernyeckasi ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOOJHO ONEPUPOBATH MOHATUSAMU: TIOCIEA0BATEIBHOCTD, apudMeTHyecKas
Y TEOMETPUYECKAsl TPOTrPECCHH.



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

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJAb30BaHMEM (OpMya N-TO  diieHa
apu(pMEeTHIECKON U TEOMETPUUECKOMN MPOTrPeCcCrii, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IOCIEIOBATCILHOCTH TOYKAMH HAa KOOPJWHATHOM
TUIOCKOCTH.

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

Pacrio3HaBaTh W TPHUBOJUTH TPUMEPHl KOHEYHBIX M  OECKOHEYHBIX
MOCNIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIENIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIONIUX ) MOCIEI0BATEIbHOCTEH.

HMmeTh nipeAcTaBieHUe O CXOJMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO YOBIBAIOIICH r€OMETPHUUECKOM MPOTPECCUH.

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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne KoJsun4yecTBOo 4acoB
C)
HanmeHoBaHue pa3/iejioB U TeM MPOrpaMMbl Konrpox | Ilpakrad ACKTPOHHLIE (LH(PPOBLIC)
n/ Bcero bHbIE ecKme o0pa3oBaTejibHbIE PecypChl
I Pabotn1 padoTshI
1 UNCJIA U BBIYUCJIEHUS. PannonanbHble yncia (OBTOPEHUE) 11 2 https://resh.edu.ru/subject/16/7/
2 OYHKIUWU. Koopaunats! u rpaduxu. OyHkunu 17 1 https://resh.edu.ru/subject/16/7/
3 AJITEBPAYECKUE BBIPAXKEHW . Boipakenus ¢ nepeMeHHbIMU 7 https://resh.edu.ru/subject/16/7/
4 YPABHEHVS U CUCTEMbI YPABHEHWI. Jluneitnpie ypaBHEHus 10 1 https://resh.edu.ru/subject/16/7/
5 UNCJIA U BBIUNCJIEHUS. Crenens ¢ HaTypallbHBIM MTOKa3aTeIeM 6 1 https://resh.edu.ru/subject/16/7/
6 AJITEBPAYECKHWE BBIPAXXEHWS. MHoro4sieHsl 23 1 https://resh.edu.ru/subject/16/7/
. ¢ 1
7 AJITEBPAMYECKUWE BBIPAYKEHUS. ®opmyisl cCOKpamEHHOTO 14 https://resh.edu.ru/subject/16/7/
YMHOXKECHHS
UNCJIA U BBIYUCJIEHUA. [lenumocTh 10 1 https://resh.edu.ru/subject/16/7/
OYHKIUUUN. Jluneitnas GpyHKIUS 16 1 https://resh.edu.ru/subject/16/7/
1 . N
10 YPABHEIv{I/IH N CUCTEMbI YPABHEHUMU. Cucremsbl TUHEHHBIX 14 https://resh.edu.ru/subject/16/7/
ypaBHEHUM
11 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUI 8 1 https://resh.edu.ru/subject/16/7/
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




8 KVIACC

Ne KoaudecTBO yacoB
HanmeHoBaHue pa3/iejioB H TeM MPOrpaMMbl Konrponr  Ilpakrny UIEKTPOHHBIC (LHPPOBHIC)
n/ Bcero bHBIE ecKme o0pa3oBaTejibHbIE PecypChl
I padoThI padoTshI
YPABHEHNA 1 HEPABEHCTBA. HepaBenctpa 20 2 https://resh.edu.ru/subject/16/8/
UNCJIA U BIUMCJIEHUS. KBaapaTHblit KOpeHb 17 1 https://resh.edu.ru/subject/16/8/
YPABHEHUA 1 HEPABEHCTBA. KBaapatHbie ypaBHEHUs 17 1 https://resh.edu.ru/subject/16/8/
AJITEBPANYECKUE BbBIPAKEHU L. - 2
4 Jlpobuo-paupoHaLHye 17 https://resh.edu.ru/subject/16/8/
BBIPKCHHS
YPABHEHUN S 1 HEPABEHCTBA. OHO- 1
5 /lpobHo-panHoKaILHEIe 19 https://resh.edu.ru/subject/16/8/
YpaBHCHHUS
6 OYHKIMHU 15 1 https://resh.edu.ru/subject/16/8/
7 AJITEBPANYECKUE BBIPAXKEHUSI. Crennenn 14 1 https://resh.edu.ru/subject/16/8/
8 UUCJIA Y1 BBIYNCJIEHU . JenumocThb 7 https://resh.edu.ru/subject/16/8/
9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATHU3AIIMS 3HAHUM 10 1 https://resh.edu.ru/subject/16/8/
OBIIEE KOJIMYECTBO YACOB 1O TTPOTPAMME 136 10




9 KJIACC

Ne KoaudecTBO yacoB
HanmeHoBaHue pa3/iejioB H TeM MPOrpaMMbl Konrponr  Ilpakrny UIEKTPOHHBIC (LHPPOBHIC)
n/ Bcero bHBIE ecKme o0pa3oBaTejibHbIE PecypChl
I padoThI padoTshI
OYHKIHWN 25 2 https://resh.edu.ru/subject/16/9/
YPABHEHUSA U HEPABEHCTBA. KBaaparHsie HepaBeHCTBA 15 1 https://resh.edu.ru/subject/16/9/
YPABHEHUA 1 HEPABEHCTBA. ¥V 2
3 PABHCIHHA, HEPABCHCTBA H X 25 https://resh.edu.ru/subject/16/9/
CHCTEMBI
4 UUCJIOBBIE ITOCIIEAOBATEJIBHOCTHU U ITPOT'PECCHUN 25 1 https://resh.edu.ru/subject/16/9/
AJITEBPANYECKUE BBIPAKEHUSL. C 1
5 TEHCHDb € PAIOHAILHbIM 12 https://resh.edu.ru/subject/16/9/
okKasaTeJjieM
6 [ToBTOpEeHme, 06001IeHNE, cCCTeMaTH3allus 3HAHUN 34 1 https://resh.edu.ru/subject/16/9/
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 8







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBO Jara
Ne ni/m Tema ypoka 4acoB
Bcero ILnan daxT
1 [ToBropenue. PanmonansHble yncia 1
5 IToBropenue. CpaBHeHUE, YHOPsIOUMBAaHUE U apu(METHUECKUE JEHCTBUS C pallMOHAIbHBIMU 1
quUCcIaMu
3 [ToBTOpenue. Hucoas npsiMasi, MOLyJb YUCIa 1
4 IToBropenue. IIponieHThl, 3aIIUCh IPOLIEHTOB B BHUJIE IpOOU U APOOH B BUJIE IPOLICHTOB 1
5) [ToBTOpenue. Tpu OCHOBHBIE 33/1a4X HA MPOLICHTHI 1
6 AJIMHUHUCTPATHBHBIN KOHTPOJILHBIN cpe3 1
7 IToBTOopenue. Pemenue TekCTOBBIX 3a7au apu(pMETUYECKHM CIIOCOOOM 1
8 [ToBTOpenue. Pemenue 3aiay u3 peanbHONU MIPAKTUKU HA YaCTH, JPOOU, TPOLIEHTHI, 1
IIPUMEHEHHE OTHOLIECHUH 1 ITPONOPLMI IIPU PELIEHUH 33]1a4
9 IToBTropenue. Pemienue 3a1a4 u3 peanbHON NPaKTHUKU HA YaCTH, APOOH, TPOLIEHTHI, 1
IIPUMEHEHNE OTHOLICHUH U TIPONIOPLUI IPU PELICHUH 3a/1a4
10 [ToBTOpeHnue. PeanbHble 3aBUCUMOCTH; pELIEHHE 3a]]a4 Ha ABH)KEHUE, padoTy, MOKYIIKH, 1
HaJIOTH
11 KonTtpouabHas pa6ora no teme ""PanuonajibHble yucaa" 1
12 BeipakeHue ¢ nepeMeHHbIMU. 3HAaUEHHUE BBIPAKEHUS C IEPEMEHHBIMU 1
13 BripaxkeHue ¢ nepeMeHHbIMU. 3HAUEHHE BBIPAKEHUS C IEPEMEHHBIMU 1
14 BeipakeHnue ¢ nepeMeHHbIMU. 3HAaUEHHUE BBIPAKEHUS C IEPEMEHHBIMU 1
15 [IpencraBieHne 3aBUCUMOCTH MEXKy BETUYMHAMU B BUJIE (OPMYJIBI 1
16 IIpencraBneHne 3aBUCUMOCTH MEX/ly BEJTMUMHAMU B BUE (POPMYJIbI 1
17 Brruucnenus mo ¢popmynam 1




18 Boruucnienus nmo gpopmynam 1
19 YpaBHeHue ¢ oHOU nepeMeHHoi. KopeHb ypaBHeHUs 1
20 CBoiicTBa ypaBHEHHUH C OTHOM NEPEMEHHOM 1
21 CaolicTBa ypaBHEHUI C OIHOM NIEpEMEHHON 1
22 PaBHOCHIIBHOCTD ypaBHEHUI 1
23 VYpaBHEHHE KaK MaTeMaTU4YeCKas MOJIENb PEANbHOM CUTYaINH 1
24 Uucno KopHE# TMHEHHOTO ypaBHEHUS 1
25 Yucino KopHel JIMHEMHOTO YpaBHEHHUS 1
26 Perienue TeKCTOBBIX 3aJau C MOMOIIIBIO TMHEHHBIX YpaBHEHUI 1
27 JluneitHoe ypaBHEHHE, CO/IepKallee 3HAK MOYJIS 1
28 KonTpoabHasi padora no temam "'Boipaxenusi ¢ nepeMeHHbIMuU'"', "' JIuHeliHbIE 1
ypaBHeHus'
29 Koopaunara Touku Ha npsiMoit 1
30 YucnoBble TPOMEKYTKH 1
31 YucnoBble IPOMEKYTKH 1
32 PaccrosiHne Mexy 1ByMsl TOUKaMH KOOPAMHATHOW MPSMON 1
33 [TpsimoyronbHas cucteMa KoopauHat. AOcIrcca 1 OpJJMHaTa TOYKH Ha KOOPMHATHON 1
IJIOCKOCTH
34 [IpssmoyronbHast cuctema KoopAuHAT. Adcurcca U Op/inHaTa TOYKU Ha KOOPIAUHATHON 1
TUTIOCKOCTH
35 [Tpumeps! rpadukoB, 3a1aHHBIX (popMyTamMu 1
36 Urenue rpa)ikoB pealbHBIX 3aBHCHUMOCTEH 1
37 OyHKIIMOHAIbHBIE 3aBUCUMOCTH MEX/ly BeTHUYUHAMU 1
38 [Tonarue Gynkiuu. OyHKIUSA KaKk MaTeMaTU4yeckasi MOJIeNb PeajJbHOro mpoiecca 1
39 [Tonstue pynkunu. OyHKIKA KaKk MaTeMaTH4ecKasi MOJIENIb PealibHOTO Mpoliecca 1
40 [Tonarue QpyHkimy. OYHKIUSA KaK MaTeMaTU4YecKasi MOJIeNb PeajbHOro mpolecca 1




41 O6nactp onpenenenus 1 0071acTh 3HaYCHUH QyHKITHH 1
42 OO6mactp onpezesieHus 1 00J1acTh 3HAYCHUH (HYHKIIUH 1
43 CriocoOb1 3aanust pyHKIHH 1
44 I'padux GpyHKIIN 1
45 KonTtpoabHas padora no teme "KoopaumHarsl u rpagpuku. @ynkoun'" 1
46 CreneHsb ¢ HaTypaJIbHBIM [10KA3aTEIEM 1
47 CBolicTBa CTENEHU C HATYPAJIbHBIM [I0KA3aTEIEM 1
48 CBolicTBa CTENEHU C HATYPaJIbHBIM [10KA3aTEIEM 1
49 CBolicTBa CTENEHU C HATYPAJIbHBIM [I0KA3aTEIEM 1
50 3anuch yuciia B AECITUYHON MO3ULIMOHHON CUCTEME CUHCICHUS 1
51 3anuch yucia B AECITUYHON MO3UIIMOHHON CHCTEME CUUCTICHUS 1
52 Onnounensl. OHOWIEH cTaHAAPTHOTO BUAA. CTENEHb OTHOWICHA 1
53 Onnounensl. OgHOUsIEH cTaHAapTHOTO BuAa. CTeneHb 0JHOUWIeHa 1
94 MHorousnensl. MHOrowieH craniapTHoro Buaa. CrerneHb MHOTOUJIeHa 1
55 MHorouneHsl. MHOrousIeH cTaHAapTHOTO BUJIa. CTeneHb MHOTOUJIeHa 1
56 CrnosxeHue ¥ BBIMUTAaHWE MHOTOYJICHOB 1
o7 CrnosxeHue ¥ BBIYUTAHWE MHOTOYJICHOB 1
58 CnoxxeHue ¥ BBIUUTaHUE MHOTOUYJIEHOB 1
59 VYMHOKEHHUE U JIeJIeHUE MHOTOWIEHOB 1
60 YMHOXEHUE U JeJIEeHHEe MHOTOUYJICHOB 1
61 VYMHOXEHHUE U IeJIeHUE MHOTOWIEHOB 1
62 AJIMMHHCTPATHBHBIN KOHTPOJBHBIN cpe3 1
63 [IpeobpazoBaHUe MENOTO BHIPAKCHHSI B MHOTOWICH 1
64 [IpeoOpa3oBanue 11€70T0 BBIPAKEHHUSI B MHOTOUJIEH 1
65 [IpeoOpazoBanme MEI0TO BEIPAKEHHSI B MHOTOWICH 1
66 Kopuu MHOTOUIEHA 1




67 KopHu MHOTO4JICHA 1
68 ToxnectBo. ToxaecTBeHHbBIE TPEOOPa30BaHUS aNTeOpandeCKUX BhIPAKCHUM 1
69 ToxnectBo. ToxxaecTBeHHbIE TPe0OPa30BaHUs aIreOpanuecKuX BIPAKEHUH 1
70 ToxnectBo. ToxxaecTBeHHbIE TPe0OPa30BaHUs aIreOpanuecKuX BhIPAKEHUH 1
71 ToxnectBo. ToxaecTBeHHbBIE IPEOOPa30BaHUS aNTeOpandeCKUX BIPAKCHUM 1
72 ToxnectBo. ToxxaecTBeHHbIE TPEe0OPa30BaHUs AIreOpaNuecKuX BIPAKEHUH 1
73 Jloka3aTenbCTBO TOXKJIECTB 1
74 KonTtpouabHnas pa6ora no temam "CreneHb ¢ HATYpaJabHbIM NOKa3aTeaem'', 1
"MHoro4aeHs!"
75 KBagpat cymMMBl 1 KBaJpaT pa3HOCTH JABYX BbIpAXKEHUH 1
76 KBagpar cyMMbI HECKOJIBKUX BBIPAKEHUN 1
77 Ky6 cymMmBbI 1 KyO pa3HOCTH JBYX BBIpAXKCHHI 1
78 Pa3HoCTB KBaIpaTOB IBYX BBIPAKECHUU 1
79 IIponsBeneHne pa3HOCTU U CYMMBI IBYX BBIpaXKEHUIN 1
80 IIponsBeneHne pa3HOCTU U CYMMBI IBYX BBIpaXKEHUIN 1
81 CymMma 1 pa3HOCTb KyOOB JIBYX BbIpaK€HUI 1
82 CyMMa 1 pa3HOCTb KyOOB JIByX BBIpayKE€HHM 1
83 Paznoxenne MHOTOWIIEHa HA MHOKUTEIN 1
84 [IpousBeneHne pa3HOCTH CYMMBI JIBYX BBIPQXKEHUH, CyMMa U pa3HOCTh KyOOB JIBYX 1
BBIpOXKEHU I
85 PasnoxeHne MHOrouJIeHa HA MHOXKUTEIN 1
86 BriHecenune 00I[ero MHOKHUTEINS 32 CKOOKHA 1
87 MeTton rpynnupoBKu 1
88 KonTtpoabHnas padora no teme ""@opmyJibl COKpPAILICHHOT0 YMHOKeHHs "' 1
89 JlenumocTh menbix yncen. CBOHCTBA ASTMMOCTH 1
90 JlemumocTh nenbix gucea. CBOMCTBA IETMMOCTH 1




91

IIpoctsle u cocTaBHble uncaa. YETHBIE U HEYETHBIE YUCia

1
92 [Ipusnaku nenmumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 1
93 [Mpu3naku nenumoctu Ha 2, 4, 8, 5, 3,6, 9, 10, 11 1
94 [Tpu3HaKKM JETUMOCTH CYMMBbI U IPOM3BEACHUS IIEITIBIX YUCET PH PEIICHUH 33124 1
95 HauGonpimmii o01mmii 1euTeh 1 HAMMEHbIIee 00IIee KpaTHOE JBYX YUCE 1
96 B3aumHo mipocTeie yncna 1
97 AnroputMm EBxinna. Jlenenue ¢ octaTkom 1
98 CpaBHEHUS TETBIX YUCET 0 MOAYIIIO HATYPaIbHOTO YHCIIa 1
99 Jluneitnas Qpynkuus, e€ cBolicTBa 1
100 Jluneiinas QyHKIus, e€ CBOHCTBA 1
101 Jluneitnas Qpynkuus, e€ cBolicTBa 1
102 I'padux nmuHeHHOH QyHKIIH 1
103 I'padux nuHeHON QyHKIMM 1
104 I'paduk nuHeitHON QyHKIIUU 1
105 I'padux nuHeHON QyHKIMM 1
106 I'paduk pyHkunn y = | X | 1
107 I'paduk pyHkunn y = | X | 1
108 I'paduk pynkuun y =| X | 1
109 I'paduk pyHkunn y = | X | 1
110 KycouHo-3aanHble pyHKINU 1
111 KycouHno-3anannsie GpyHKINN 1
112 KycouHo-3aanHble pyHKINU 1
113 Kycouno-3anannsie GpyHKINN 1
114 KonTtpoabnas pa6ora no tremam " lesmmmocts", ""JIuneiinas pynkous" 1
115 VYpaBHeHHE ¢ ABYMS [TE€PEMEHHBIMU 1
116 VYpaBHeHHUE ¢ IBYMS IEPEMEHHBIMU 1




117 I'paduk TMHEHHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMU 1
118 I'paduk muHEHHOTO YypaBHEHHS C IBYMS IIEPEMEHHBIMU 1
119 CucreMpl TMHENHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU 1
120 CucreMpl TMHENHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU 1
121 I'paduaeckuii MeToa peIieHUs: CUCTEMBI IMHEWHBIX YPABHEHHUM C IBYMS ITIEpPEMEHHBIMU 1
122 I'paduueckuii MeTO peIIeHus] CHCTEMBI JIMHEHHBIX YPAaBHEHUH C IBYMsI IIEPEMEHHBIMH 1
123 Pemienue cuctem JIMHENHHBIX YpaBHEHHH € IBYMs IEPEMEHHBIMU METOJIOM I1O/ICTAHOBKU U 1
METOJIOM CIIOKEHHUSI
124 Pemienue cuctem TMHEHHBIX YPaBHEHHI C IBYMsI IEPEMEHHBIMU METOJIOM IOJICTAHOBKHU U 1
METOOM CIIOKEHHSI
125 Pemienue cuctem JMHEHHBIX YpaBHEHHH € IByMsl IEPEMEHHBIMU METOJIOM IOACTAaHOBKH U 1
METOOM CIIOKEHHSI
126 Pemienue cuctem JTMHENHHBIX YpaBHEHUH € IBYMsI IEPEMEHHBIMU METOJIOM IOJICTAHOBKHU U 1
METOIOM CIIOKEHHS
127 Cucrema 1ByX JTUHEHHBIX YpaBHEHHH ¢ ABYMs IEPEMEHHBIMU KaK MOJIEb PeaIbHON CUTYyalluu 1
128 KonTtpouabHnas padora no reme "CucreMbl JIMHEHHbBIX ypPaBHeHHUi " 1
129 [ToBTOpenue n o6o0mIeHne. BbipaxkeHus ¢ mepeMeHHbIMU 1
130 IToBTopenue u o6o0mmenue. CTeneHb ¢ HaTypaJIbHBIM MTOKa3aTeIeM 1
131 [ToBTOopenue u 0600meHrne. OqHOUIECHB U MHOTOUYJICHBI. T0XI€CTBEHHBIE MPE0Opa3OBaHUs 1
anreOpandecKnx BhIpayKEHHM
132 [ToBTOpenue u 00600mEeHNe. POPMYITBI COKPAIIIEHHOTO YMHOKCHHUS 1
133 IToBTropenue u o6o6mmenue. Koopanuats! u rpaduku. 1
134 [ToBTOpenue u 0600menue. JInaeitHas GyHKIUS 1 €€ CBOMCTBA 1
135 Hrorosasi koHTpOJIbHAsSI padoTa 1
136 [ToBTOpenue u 06o61eHue. Pemenue cucreM JIMHEHHBIX ypaBHEHUH C IBYMsI IEpEMEHHBIMU 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




8 KVIACC

Konuyects
Jara
Ne i/ Tema ypoka 0 4acoB
Beero ILinan daxr

1 UucnoBble HEPaBEHCTBA 1
2 CBoiicTBa YUCIIOBBIX HEPABEHCTB 1
3 CBolicTBa YHUCIIOBBIX HEPABEHCTB 1
4 JlokaszarenbCTBO HEPAaBEHCTB 1
5) HepasenctBo ¢ nepemennoit. CTporue u HECTpOrue HEPABEHCTBA 1
6 HepasenctBo ¢ nepemenHoi. CTporue u HeCTpOrue HepaBeHCTBa 1
7 AJIMHUHUCTPATHBHBIN KOHTPOJILHBIN cpe3 1
8 CrnoskeHue 1 yMHOKEHHUE YNCIIOBBIX HepaBeHCTB. OLIEHNBAaHNE 3HAYCHMSI BBIPDAKECHUS 1
9 [TonsiTHE O peleHNN HEpaBEHCTBA C OAHON NepeMEeHHONM. MHO0KECTBO pElIEHUI HEPABEHCTBA 1
10 IlonsTHE O pELIEHNH HEPABEHCTBA C OJHOM NepeMeHHONW. MHOKECTBO PEIIEHNI HEPABEHCTBA 1
11 PaBHOCHIIBHBIE HEpaBeHCTBA. HepaBeHCTBO-CcieACTBIE 1
12 YucnoBble TPOMEKYTKH 1
13 JInHeliHOe HEPABEHCTBO C OJHOM MEPEMEHHON U MHOXKECTBO €I0 pELIeHUN 1
14 Pemrenne nuHENHBIX HEPABEHCTB C OJHOW NTEPEMEHHON 1
15 PelreHne TMHENHBIX HEPABEHCTB C OJAHOU IIEPEMEHHON 1
16 Pemrenne nuHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHON 1
17 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM 1
18 CucTeMbl TMHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHON 1
19 Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOIIBIO JINHEHHBIX HEPABEHCTB C OJJHOM ITEPEMEHHON 1
20 KonTpomnbras padora o Teme "HepaBeHncrsa" 1
21 KBanparhsle kopHU 1




22 Apudmernieckuil KBapaTHBII KOPEHb U €0 CBOWCTBA 1

23 Apudmernueckuii KBaIpaTHBIM KOPEHb U €0 CBOWCTBA 1

24 [TonsTHE MppALMOHAIBHOTO YKcia. JIeMCTBUS ¢ HPPALMOHAIBHBIMYU YU CIIAMU 1

25 CaolicTBa 1€HCTBUI C UppallMOHAIBHBIMU YHCIAMU 1

26 CBoiicTBa IEUCTBUI C HpPAIMOHATBHBIMUA YUCITAMHU 1

27 CaolicTBa A€HCTBUI C UPPaLlMOHAIBHBIMU YHCIAMU 1

28 CpaBHeHME UppaMOHAIBHBIX YHCEI 1

29 CpaBHEHHE HPPALMOHATBHBIX YHCEIT 1

30 MHoXecTBO IeiicTBUTENBHBIX uncell. [IpencTaBieHus 0 paclIupeHusX YUCIOBbIX MHOXKECTB 1

31 JlonmycTHMBIe 3HAYCHHS IEPEMEHHBIX B BEIPAKEHUSX, COACPKALINX apUPMETHICCKHE 1
KBaJ[paTHbIC KOPHU

39 JlonmycTUMBbIE 3HAUYSHUSI IEPEMEHHBIX B BBIPAXKEHUSX, COAEPKALINX apuPMEeTHIECKHE 1
KBaJ[paTHbIC KOPHH

33 ToxnecTBeHHbIe TPeoOpa30BaHus BBIPAKEHUM, COAepKaIUX apu(pMETUYECKHE KBaJpaTHbIE 1
KOpHHU

34 ToxnecTBeHHBIE TPe0Opa30BaHUs BRIPAKEHHIA, COACPIKAIINX apu(PMETHIECKHIE KBapaTHbIC 1
KOpHHU

35 ToxnecTBeHHbIe TpeoOpa3oBaHus BRIPAKEHUM, COAepKaINX apu(pMETUYECKHE KBaJpaTHbIE 1
KOpHHU

36 ToxnecTBeHHbIe IPeoOpa30BaHuUs BBIPAKEHHH, COAECPKAIMX apuPMETUIECKHE KBaIpaTHbIE 1
KOpHHU

37 KonTponbnas padota no Teme "KBaapatHblii KopeHp"

38 KBanpaTtHoe ypaBHEHUE

39 dopMyia KOpHEW KBaPATHOrO ypaBHEHUsA. Koau4ecTBO NEHCTBUTENBHBIX KOPHEN 1
KBaJ[paTHOTO yPaBHEHUS

40 dopmyna KOpHEH KBapaTHOro ypaBHeHUs. KonnuecTBo AeiCTBUTENBHBIX KOPHEH 1

KBaJIpaTHOT'O ypaBHEHUS




®opmyiia KOpHEN KBaAPaTHOTO ypaBHEHUS. KOJIMYeCTBO IEMCTBUTEIBHBIX KOPHEHN

4 KBaJ[paTHOI'O ypaBHEHUs 1
42 dopMyita KOpHEH KBaPAaTHOrO ypaBHeHUsA. KOIu4ecTBO NEHCTBUTEIBHBIX KOPHEH 1
KBaJ[paTHOTO ypaBHEHUS
43 Teopema Buera 1
44 Teopema Buera 1
45 VYpaBHEeHUs, CBOIUMBIE K JINHEHHBIM YPAaBHEHUSM WM K KBaJJPaTHBIM YPaBHEHUSIM 1
46 YpaBHEHUs, CBOIMMBIE K JINHEHHBIM YPAaBHEHHUSM WM K KBaJJPAaTHBIM YPaBHEHUSIM 1
47 KBanpaTtHoe ypaBHEHUE C MapaMeTpoOM 1
48 Pemrenne kBagpaTHBIX YpaBHEHHH € ITapaMeTpamMu 1
49 Pemennie kBaipaTHBIX YpaBHEHH ¢ TapaMeTpaMu 1
50 Pemrenue kBaspaTHBIX ypaBHEHUH, COIEPIKAIIUX 3HAK MOJTYJIIS 1
ol Pemrenne kBagpaTHBIX YpaBHEHHM, COACPKALIUX 3HAK MOIYJIS 1
52 VYpaBHeHHE KaK MaTeMaTU4ecKas MOJIENb PEANbHOM CUTyaIu 1
53 Pemenne TeKCTOBBIX 33714 € MOMOIIBIO KBaJIPATHBIX YPABHEHUN 1
54 KonrtponsHas padora no reme "KBagparHsie ypaBHeHus" 1
55 PanmonanbHble BbIpasKEHUS 1
56 ToxnecTBeHHbIe TPeoOpa30BaHUs PALIMOHANBHBIX BBIPAXKEHUN 1
o7 ToxnaecTBeHHbIE TpeoOpa30BaHUsl PallMOHATBHBIX BBIPAXKEHUN 1
58 ToxnecTBeHHbIE TPe0Opa30BaHUs PALMOHAIBHBIX BBIPAKECHUN 1
59 ToxnaecTBeHHbIe TpeoOpa30BaHMs PallMOHATBHBIX BBIPAKEHUN 1
60 AJIMMHHMCTPATHBHBIN KOHTPOJIBHBIN cpe3 1
61 Anrebpanueckast 1poOb. JlomycTrMbIe 3HAYSHHS IEPEMEHHBIX B IPOOHO-PAIIMOHATBHBIX 1
BBIPRKEHUSIX
62 Anrebpanueckast 1po0b. JlomycTrMbIe 3HAYSHHS IEPEMEHHBIX B IPOOHO-PAIIMOHATBHBIX 1

BBIPAXCHUAX




63

OcHOBHOE CBOWCTBO ayireOpanyeckoi 1podu

1
64 OCHOBHOE CBOMCTBO aJlIreOpandecKoi 1poodu 1
65 CroxeHure ¥ BRIYUTaHHE alre0pandecKux Apooeit 1
66 CroxeHure ¥ BRIYUTaHHE alre0OpandecKux Apooeit 1
67 YMHOXEHHUE U JACNICHUE alreOpandecKux Apooei 1
68 YMHOKEHUE U JISJICHHE alreOpandeckux apooeit 1
69 YMHOXEHHUE U JCJICHHE alreOpandecKux Apooei 1
70 Bossenenue anredpandeckoii Apodu B CTENICHB 1
71 Kontposbnas padota mo teme "J[poOHO-panroHalbHBIE BEIpAKESHUS " 1
72 JIpoOHO-panMoHa bHBIC YPABHEHHS 1
73 Pemenue npoOHO-pallMOHAIBHBIX YPAaBHEHUH, CBOJISALINXCS K TUHEHHBIM YpaBHEHUSIM 1
74 Pemenue npoOHO-paliMOHAIbHBIX YPaBHEHUN, CBOJALINXCS K IMHEHHBIM YpaBHEHUSIM 1
75 Pemenne npoOHO-pallMOHANBHBIX YPaBHEHUHN, CBOISAIINXCS K TUHEHHBIM YpaBHEHUSIM 1
76 Pemenuie mpoOHO-palMOHAIBHBIX YPAaBHEHUH, CBOIAIIMXCS K KBJAPATHBIM YPAaBHEHUSIM 1
77 Pemenne npoOHO-paliMOHANIBHBIX YPAaBHEHUH, CBOISIIMXCS K KBaIPAaTHBIM YpaBHEHUSIM 1
78 Pemenuie mpoOHO-palMOHAIBHBIX YPAaBHEHUH, CBOIAIIMXCS K KBAJIPATHBIM yPaBHEHUSM 1
79 Pemenue npoOHO-pallMOHAILHBIX YPAaBHEHUH METOJIOM 3aMEHBI IEPEMEHHOM 1
80 Pemenne npoOHO-pallMOHAIBHBIX YPAaBHEHUH METOJIOM 3aMEHBI IIEpEMEHHON 1
81 Pemenue npoOHO-pallMOHAIBHBIX YPaBHEHUN METOJOM 3aMEHbI IEPEMEHHON 1
82 Pemenne npoOHO-pallMOHAIBHBIX YPaBHEHUH METOJIOM 3aMEHBI IIEpEMEHHON 1
83 Pemenre TeKCTOBBIX 3374 C TOMOIIBIO APOOHO-PAITMOHATBHBIX YPAaBHEHHI 1
84 Pemenrie TeKCTOBBIX 33724 C TIOMOIIBIO IPOOHO-PAITMOHATIBHBIX YPAaBHEHHIA 1
85 Pemenre TeKCTOBBIX 3a71a4 ¢ TIOMOIIBIO APOOHO-PAITMOHATBHBIX YPaBHEHHI 1
86 Pemennie TeKCTOBBIX 33724 C TIOMOIIBIO IPOOHO-PAITMOHATILHBIX YPABHEHHIA 1
87 Pemrenne TeKCTOBBIX 337124 ¢ TOMOIIBIO APOOHO-PAITMOHATBHBIX YPAaBHEHHI 1
88 Pemmennie TeKCTOBBIX 33714 C TIOMOIIBIO IPOOHO-PAIIMOHATIBHBIX YPABHEHHIA 1




89 I'paduueckas uHTEpHIpETAIUS YPAaBHEHUI C ABYMS IEPEMEHHBIMU 1
90 Kontponbnas padota nmo teme "J[poOHO-parimoHabHbIe ypaBHEHUS" 1
91 OO6nactp ornpe/eieHUs] © MHOXXECTBO 3HAUCHHUH (DYHKIMU 1
92 OO6nacTp ornpeesieHUs] © MHOXXECTBO 3HAUCHHH (DYHKIIMU 1
93 Crnioco0bl 3a1anust GyHKITUN 1
94 I'padux GpyHKIIN 1
95 UYrenue cBoiicTB (hyHkmu 1o e€ rpaduky. [Ipumepsl rpadukoB GyHKIHNA, OTpaKaroIuX 1
peabHbIE POLIECCHI
96 OYHKIHMH, OMUCHIBAIOIINE MPSMYIO B OOPaTHYIO MPOTOPIIHOHATBHBIC 3aBUCUMOCTH, UX 1
rpaduKu
97 OyHKIUY, OMUCHIBAIOIIUE MPSIMYIO B OOPATHYIO MPOIOPIIUOHAIBHBIC 3aBUCUMOCTH, UX 1
rpaduKu
08 @OyHKIUY, ONMUCHIBAIOIIIE MPSIMYIO B 00PaTHYIO MPOMOPIIHOHAIBLHBIC 3aBUCMOCTH, UX 1
rpaduxu
99 Oynkius Y = X2 u e€ cBoicTBa 1
100 OyHkUA Y = X2 u e€ cBOICTBa 1
101 Oyukuus Y = X3 u e€ cBoiicTBa 1
102 OyHKIMS Y =K/X U €€ CBOICTBa 1
103 OyHKIMS Y =K/X U €€ CBOICTBa 1
104 OyHKIUA Y =VX U €€ CBOICTBa 1
105 KontponsHas padora o Teme "®dyHkumn" 1
106 CreneHs ¢ IEIBIM IT0Ka3aTeaeM 1
107 CBoiicTBa CTENEHU C LIEJIBIM NTOKa3aTelleM 1
108 CBoiicTBa CTENEHH C IEJBIM [TOKA3aTeIEM 1
109 CBoiicTBa CTENEHH C LIEJIBIM MTOKa3aTelleM 1
110 [IpeobOpazoBanme BhIpaXEHUN, COIEPKAIINX CTEIICHHU C IEIBIM ITOKa3aTeIeM 1




111 [IpeoOpa3oBanue BBIPAXKEHHIA, COACPIKAIIMX CTEIICHH C IIEITBIM TIOKa3aTeIeM 1
112 [IpeoOpazoBanue BeIpaKEHUH, COEPKAIIMX CTEIICHHU C I[EIBIM ITOKa3aTeIeM 1
113 CrangapTHbI BUJ ynca 1
114 CrangapTHbIN BUJ yncaa 1
115 JleficTBUS ¢ YUCITaMH, 3alTMCAHHBIMU B CTaHJIAPTHOM BHJIC 1
116 JlelicTBuUs € yMCIaMHU, 3alIMCAaHHBIMU B CTAHJAPTHOM BHJIE 1
117 Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, UTUTEILHOCTD MTPOLIECCOB B OKPYKAIOLIEM MHPE 1
118 Pa3mepnl 00bEKTOB OKPYKAIOIIET0 MUPA, JJIUTEILHOCTh IIPOLIECCOB B OKPYIKAIOIIEM MUPE 1
119 Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, UIUTEILHOCTD MIPOLIECCOB B OKPYKAIOIIEM MUPE 1
120 JleneHue ¢ ocTaTKOM 1
121 CpaBHEHMS LENbIX YUCET IO MOIYJII0 HATYPAJIIBHOTO Yncia 1
122 CpaBHEHHUS 1EJIBIX YHUCET TI0 MOTYJII0 HATYPAJIIBHOTO YKCiIa 1
123 CBolicTBa CpaBHEHUH 110 MOZYJIIO 1
124 CBoiicTBa CpaBHEHUH IO MOTYJTIO 1
125 OcTaTku CyMMBI ¥ IPOU3BENEHUS IO TAHHOMY MOJYJIO 1
126 KonrponsHas padora o remam "Crenenn", "JIlenumocts" 1
127 [ToBTOpenue u 06061eHNe. Penienne TMHEeNHBIX HEPABEHCTB C OHON EPEMEHHOM U CUCTEM 1
JMHEWHBIX HEPABEHCTB C OJTHOM MEepEeMEHHON
128 [ToBTOpenue u 06061IeHue. Penienne TMHEHHBIX HEPABEHCTB C OAHON MIEPEMEHHOM U CUCTEM
JIMHEWHBIX HEPABEHCTB C OJIHOM NepeMeHHON
129 [ToBTOpenue u 0600menne. TokaecTBeHHbIE TPeO0Opa30BaHUsI BBIPAKEHUH, COIEPIKAIINX
apru(pMeTHIECKIE KBaIPaTHBIE KOPHU
130 IToBTOopenue u o6o0meHue. Perenne KBaipaTHBIX ypaBHEHUH. Pelienne TeKCTOBBIX 3a/1a4 ¢
MTOMOIIBIO KBaJIPATHBIX YPaBHEHUH
131 IToBTOopenue u o6o0eHue. Pemenue 3a1au u3 peaabHOMN KU3HU

132 [ToBTOpenue u o6o0menne. ToxkaecTBeHHbIE TPeOOpPa30BaHUs PAIMOHATBHBIX BHIPAKCHUM




[ToBTropenue u o6o0mmenue. Pemenue 1poOHO-pallMOHAIBHBIX YPABHEHHH, CBOSIIUXCS K

133 JMHEWHBIM WIN K KBaJpaTHBIM YpaBHEHUsIM. PerieHne TeKCToBbIX 3a1a4 ¢ IOMOLIbIO IPOOHO- 1
palMOHAIBHBIX YPaBHEHHUH

134 [ToBTOopenue u o6o0meHue. Permenne TeKCTOBBIX 3a/]au pa3IMUHBIMU CIIOCOOAMH

135 Hrorosas koHTpoabHas paboTa 1

136 [ToBTrOopenue u o6o0mmenue. Pemenue 3a1au u3 peaabHOMN KU3HU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




9 KJIACC

KonuyectBo
Ne Hara
Tema ypoka 4acoB
n/n
Beero ILnan daxr

Oynxkius. CoiicTBa QyHKIMIA: HYIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA

1 (GyHKINH, TPOMEXKYTKH BO3pacTaHUs M YObIBaHUS (YHKINH, YETHBIC U HEUETHBIC 1
¢byHKIMK, HAMOOIBIIIee U HANMEHbBIIIee 3HAUCHHs (DYHKITHH
Oynkius. CoiicTBa QyHKIMA: HYIH QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA

2 (GyHKIIUH, TPOMEKYTKH BO3pacTaHUs U YObIBaHUS (QYHKIIUU, YETHBIC U HEUETHBIC 1
¢GbyHKIMK, HAMOOIBIIIee U HANMEHbBIIIee 3HaUCHUs (DYHKITHH

3 [Toctpoenue rpadukoB PyHKIMI C TOMOIIBIO TPEOOPA30BAHMIMA 1

4 AJIMHUHUCTPATHBHBIN KOHTPOJILHBIN cpe3 1

5 KBanpathslit TpéxwieH. KopHu KBagpaTHOTro TpéxuiieHa 1

6 PasnosxeHnne kBaapaTHOro TpEX4ieHa Ha JIMHEWHBIE MHOKHUTEIN 1

7 PaznoxeHne KBaJpaTHOrO TpEXUIeHa Ha JIMHEHHbIE MHOXHUTEIH 1

8 KBanpartuunas ¢pyHKIus 1 €€ cBOicTBa 1

9 [Tapabona, KOOpAUHATHI BEPIIWHBI TapabOoIIbl, 0Cb CAMMETPHH NapaboIIbl 1

10 [Toctpoenue rpagurka KBaApaTUUHON (YHKIINH 1

11 [TocTpoenue rpaduka KBaApaTUUHON GYHKIIUU 1

12 [Toctpoenue rpadurka kBaapaTUIHON (YHKITMH 1

13 [Tonoxxenue rpadrka KBaApaTUYHON QYHKIIMH B 3aBUCUMOCTH OT €€ KO3(PPUIIMEHTOB 1

14 [Tonoxenue rpaduka KBaApaTUYHON (PYHKIIUN B 3aBUCUMOCTH OT €€ K03 punmeHToB 1

15 Hcnonb30BaHue CBOMCTB KBaApaTUYHON QYHKIUH JUISl pELIeHUs 3a/1a4 1

16 Hcnonb30BaHue CBOMCTB KBAAPATUYHON (QYHKIUH JUJIS pEIICHUs 3a/1a4 1

17 Hcnons3oBanne CBOMCTB KBAIPaTUIHOW (PYHKITUU JJIs PEIICHUS 3a/1a4 1

18 Crenennble (YHKIIMU C HATYypaJbHBIMU IOKA3aTENISAMHU, UX Tpa(UKH U CBOWCTBA 1




19 Crenennble (yHKIMU C HATYypaJbHBIMHU TOKA3aTENSAMHU, UX Tpa(UKH U CBOWCTBA 1
20 Crenennblie QYHKIIMHU C HATYPAIbHBIMH ITOKA3aTEIIMU, UX TpadUKH ¥ CBOMCTBA 1
21 Crenennble (YHKIMU C HATYpaJbHBIMHU TOKA3aTENSAMHU, UX Tpa(UKH U CBOWCTBA 1
22 I'paduku Gyskmmit: y=Vx , y=3x,y=| x| 1
23 I'padukn Gyskmmii: y =Vx , y=Vx ,y=| x| 1
24 I'paduku Gymkmmii: y=Vx , y=3x,y=| x| 1
25 KonTponbnas pabota no teme "OyHkuun" 1
26 [lonsiTHE O peleHNN HEPaBEHCTBA C OAHOW ITepEMEHHOM. MHOKECTBO pelIeHU I 1
HEpaBEHCTBA
27 KBaaparHble HepaBEeHCTBA ¢ OJHOM MTEPEMEHHOMN 1
28 KBanpaTHble HepaBeHCTBA C OJJHOW NTEPEMEHHOMN 1
29 Pemenue HepaBeHCTB rpad)uECKUM METOJIOM M METOJIOM MHTEPBAJIOB 1
30 Pemrenne HepaBeHCTB rpagmuUECKUM METOIOM U METOJIOM WHTEPBAJIOB 1
31 HepaBeHcTBa, coaepikaiiye 3HaK MOIYIS 1
32 HepaBeHcTBa, coaepikaiime 3HaK MOAYIS 1
33 CucTeMbl HEpaBEHCTB C OJTHOM NEPEMEHHOM 1
34 CucreMpl HEpaBEHCTB C OJHOM MEPEMEHHON 1
35 Pemrenune TekCTOBBIX 337124 C TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB 1
36 Perienue TeKCTOBBIX 3aJ1au C MOMOIIIBbIO HEPABEHCTB, CUCTEM HEPABEHCTB 1
37 HepaBeHcTBO ¢ 1ByMs iepeMeHHBIMHE. Pernienne HepaBeHCTBa ¢ ABYMS TIEPEMEHHBIMA 1
38 I'paduueckuii MeTOJT peIIeHUs] CHCTEM HEPABEHCTB C IBYMs EPEMEHHBIMU 1
39 CucTeMbl HEPaBEHCTB C ABYMS TIEPEMEHHBIMA 1
40 Konrtponsnas padora o teme "KBanparusie HepaBeHCTBA" 1
41 bukBanpaTHbie ypaBHEHUS 1
4 ITpumepsl npUMEHEHUI METOJ0B PABHOCHIIBHBIX ITPe0Opa30BaHUi, 3aMEHBI 1

MepeMeHHOoH, rpad)uuecKOro METoia PH PEIICHUN YpaBHEHHH 3-1 1 4-1 cTereHen




[Ipumepsl IpUMEHEHHI METO/10B PABHOCUIIBHBIX NPe00pa3oBaHUil, 3aMEHbI

43 MepeMeHHOoH, rpad)uuecKoro MEeToia MpH PEIICHUU YpaBHEHHH 3-1 U 4-1 cTereHen L

44 [Tpumepsl npUMEHEHUI METOJ0B PABHOCHIIBHBIX MTPE0Opa30BaHUM, 3aMEHBI 1
MEPEMEHHOM, rpa)uIecKOro METo/1a MPH PEeIICHUH ypaBHEHUN 3-i 1 4-ii cTeneHei

45 Pemenue npoOHO-paniMoHaIbHBIX YPAaBHECHUH U HEPABEHCTB 1

46 Pemenue 1poOHO-paliMOHABHBIX YPAaBHEHHU U HEPABEHCTB 1

47 Pemenne npoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB 1

48 Pemenue npoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB 1

49 Pemenue cucrem ypaBHEHUH ¢ IByMsI IEpEMEHHBIMU 1

50 Pemenne cucreM ypaBHEHUN ¢ AByMsI IEPEMEHHBIMU 1

51 Pemenne npocrelmnx CUCTEM HEIMHEUHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU 1

52 Pemenne nmpocTermmx CUCTEM HENMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU 1

53 Pemenne nmpocTenmmx CUCTEM HENMHENHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU 1

54 Pemenne npocrelmx CUCTEM HEIMHEWHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU 1

55 I'padrueckuit MeTo/ perieHns CUCTEMbl HETMHEWHBIX YPaBHEHUH C IByMs 1
MepEeMEHHBIMU

56 I'paduueckuii MeTOJI pelIeHus: CUCTEMbl HETMHEWHBIX YpaBHEHUH ¢ ABYMs 1
IIEPEMEHHBIMU

57 Cucrema 1ByX HEJIMHEMHBIX YpaBHEHUN € ABYMS IEPEMEHHBIMH KaK MOJIEb 1
pealbHOM CUTyalluH

58 Cucrema 1ByX HEJIMHEWHBIX YPABHEHHI C IBYMs IEPEMEHHBIMHU KaK MOJIEIb 1
peanbHON CUTyalluH

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

60 Cucrema 1ByX HEJIMHEWHBIX YPABHEHHM C IBYMs IEPEMEHHBIMHU KaK MOJIEIb 1
peaIbHOM CUTyalluH

61 AJIMHMHHCTPATHBHBII KOHTPOJILHBII cpe3 1




62 Cucrtema HEMMHEHHBIX YPaBHEHUH C MTapaMeTpoM 1

63 Cucrema HETMHEWHBIX YPAaBHEHUM C ITapaMeTPOM 1

64 [Ipocreiinme HepaBEHCTBA C IBYMsI IEPEMEHHBIMU M UX CUCTEMBI 1

65 Konrtponsnas pabora o Teme "YpaBHeHUs, HEPABEHCTBA U UX CUCTEMBI" 1

66 ITonarue uncnoBoit nocnenoBaresbHOCTH. KoHeuHble n OeCKOHEUHbIE 1
[10CJIe10BATEIbHOCTH

67 OrpaHnyeHHas IOCJIeJ0BATEIILHOCTE. MOHOTOHHO BO3pacTaromas (yObIBaro1mas) 1
MOCJIeI0BATEIBHOCTD

68 CriocoOblI 3a/1aHus [TOCIIE10BATEIbHOCTH: OMMCATENbHBIN, TAOIMYHBIH, C ITOMOIIBIO 1
(dbopMyIIbI N-TO YJieHa, PeKypPEHTHBIN

69 Apudmerrdeckas 1 TeOMETPUIECKask IPOTPECCUU 1

70 Apudmerndeckast 1 reoMeTpUIECcKas IPOrpeccuu 1

71 CaoiicTBa 4ieHOB apu(METHUECKON U T€OMETPUIECKON TPOrpeccuit 1

72 CaoiicTBa 4I€HOB apu(pMETHUIECKON U T€OMETPUUECKON MTporpeccuit 1

73 ®opmyiiel N-ro YjieHa apuPMETHIECKON U TeOMETPUUYECKON Iporpeccuit 1

74 ®opmyIbl N-ro wieHa apuPMEeTUYECKOl U FTeOMETPUUECKOI MpOrpeccuii 1

75 ®opmyiiel N-To YjieHa apuPMETHIECKON U TeOMETPUUYECKON Iporpeccuit 1

76 ®opMysbl CyMMBI IEPBBIX N WIEHOB apu(METUUECKON U TEOMETPUUYECKON 1
porpeccuit

77 @opMyIbl CyMMBI NIEPBBIX N WICHOB apUPMETUIECKON 1 TeOMETPHUUECKOM 1
Iporpeccuit

78 @opMyIbl CyMMBI IIEPBBIX N WICHOB apUPMETUIECKON U TeOMETPHUUECKOM 1
Iporpeccuit

79 3ajaun Ha IPOIICHTHI, OAHKOBCKHUE BKJIAJBI U KPEIUTHI 1

80 3aaun Ha MIPOLIEHTHI, OAHKOBCKUE BKJIAIbI  KPEIUTHI 1

81 3ajaun Ha TIPOIICHTHI, OAHKOBCKHUE BKJIABI U KPEIUTHI 1

82 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIAIbI U KPEIUTHI 1




83

3aauu Ha IPOLIEHTHI, OAHKOBCKUE BKIIAIBI M KPEIUTHI

84 3ajaun Ha IPOIICHTHI, OAHKOBCKHUE BKJIAIbI U KPEIUTHI
85 3amaun Ha MPOLEHTHI, 0AHKOBCKHE BKJIAIbI U KPEIUTHI 1
86 [IpencraBnenue o CXOAUMOCTH TOCIIEOBATEIBHOCTH, O CYMMHPOBAHUN OECKOHEYHO 1
yOBIBaroIeil reOMETPUYECKOM MPOTPECCHH
87 IIpencraBneHue o CXOAUMOCTHU MOCIEOBATEIBHOCTH, O CYMMHPOBAHUN OECKOHEUHO 1
yOBIBAIOIIEH FreOMETPUUECKOI! Tporpeccun
88 Metoa MaTeMaTH4eCKON HHIAYKIUU 1
89 MeTtoa MaTeMaTUYeCKON UHITYKIIUU 1
90 KonTponbHas padota no teme "HucnoBble MOCie10BaTeNbHOCTH U IPOrpeccuu’” 1
91 Kopensb n-it crenenn. CBoiicTBa KOpHS N-i CTENIEHU 1
92 Kopens n-ii crenenn. CoiicTBa KOpHS N-i CTeNeHN 1
93 Kopens n-ii crenenn. CoiicTBa KOpHS N-i CTEeHN 1
94 CreneHb ¢ palioOHaJILHBIM TIOKa3aTeneM U e€ CBoWcTBa 1
95 Cremnens ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1
96 CreneHb ¢ pallOHAJILHBIM TIOKa3aTeneM U e€ CBOHCTBa 1
97 ToxnaecTBeHHbIe TpeoOpa30BaHus BRIPAXKEHUN, COJEpKAIIMX KOPEHb N-1 cTeneHu 1
98 ToxnecTBeHHbIe TpeoOpa30BaHus BBIPAKEHHH, CoJiepKalX KOpeHb N-il cTenenn 1
99 ToxnaecTBeHHbIe TpeoOpa30BaHus BRIPAXKEHUN, COJEpKAIIMX KOPEHb N-1 cTeneHu 1
100 ToxnecTBeHHbIe TpeoOpa30BaHus BBIPAKEHHM, COAEPIKALINX CTEIIEHb C 1
panMoHaIbHBIM ITOKa3aTelleM
101 ToxnecTBeHHBIE TPe0OPa30BaHNUs BRIPAKEHHIA, COACPIKAIINX CTEIICHb C 1
panroHaIbHBIM ITOKa3aTelleM
102 Kontponbras padota mo Teme "CTerneHb ¢ parioHaIbHBIM MTOKa3aTeeM" 1
103 IToBTOpenue u o6o0IeHue. Yuca 1 BHIYMCIECHUS (3aM1UCh, CPaBHEHUE, TEHCTBUS C 1

HGfICTBHTeJIBHBIMPI qyucjiaMu, 4YuCJIOBasd HpHMaSI)




[ToBTOpeHue u 06001meHue. Uncna u BEIYUCIICHUS (3aUCh, CPABHEHUE, ISHCTBUS C

104 JeUCTBUTENILHBIMU YNCIIaMU, YU CIIOBAs IpsSMasi )

105 [ToBTrOpenue u o6o0menue. Ynca 1 BEIYUCICHUS (IPOLEHTHI, OTHOILICHHS,
IIPOIIOPLIMHN)

106 IToBTopenue u o6o01menue. Yuca 1 BbIYUCIEHUS (IPOLEHTHI, OTHOILICHHUS,
MIPOTIOPITUN )

107 [ToBTOpeHue u 0600meHue. Urcna 1 BRIYUCICHUS (PEIICHHE 3a/1a4 U3 pPeaTbHON
YKU3HHM)

108 [ToBTOpeHue u 0600meHue. Urcna 1 BRIMUCICHUS (pEIICHHE 3a/1a4 U3 pPeaTbHON
KHU3HN)

109 IToBropenue u o6o0mmenue. Yncna u BIYUCICHUS (OKpYTIIEHHE, TPUOIMKeHue,
OIICHKA)

110 [ToBTOpenue u 0600meHue. TekcToBbIie 3a1a4n (pelIeHne TEKCTOBBIX 3a/1a4
apudmeTryecKuM U anreOpanueckumM crocodamu)

111 [ToBTOpenue u 06o61eHne. TekcToBbIe 3a1a4n (pelIeHne TEKCTOBBIX 3a/1a4
apumMeTHyecKuM U anreOparnyeckuM Crocodamu)

112 IToBTOopenue u o6o0meHue. TekCToBbIE 3aaul (pelIeHHe TEKCTOBBIX 3a/1a4
apu(pMeTHYECKUM U aIre0panyeckuM croco0amu)

113 [ToBTOopenue u o6obeHne. TekcToBbIe 3aaun (pelieHne TEKCTOBBIX 3a1a4
apumMeTHyecKuM U anredpanuyeckuM crocodamu)

114 IToBTrOopenue u o6o0meHue. TekcToBbIe 3a1aul (pelIeHne TEKCTOBBIX 3a/1a4
apudmeTryecKuM U anredpanuyeckumM Crocodammu)

115 IToBTOopenue u o6o0meHue. TeKkCToBbIe 3a7aull (pelIeHre TEKCTOBBIX 33134
apu(pMETHYECKUM U aIre0pandeckuM croco0amu)

116 [ToBTOpenue u 06o0menne. Anredpandeckue BeIpakeHus (Mpeodpa3zoBaHme
anreOpanvdecKuX BBIPAKEHHHA, COJAEPIKANINX CTETIEHb C IeJTbIM TTOKa3aTeeM)

117 IToBTOopenue u o6o0menue. Anredpanyeckie BeIpaxeHus (mpeodpazoBaHue

anredpanvyecknx BHIPAKEHUH, CoiepKaIllUX CTENEHb C LIeJbIM [T0Ka3aTesIeM)




[ToBTOpeHune u 0600meHue. AnredOpandeckue BEIpaxeHus (MpeoOpa3oBaHme

118 anredpanvyeckux BHIPAKEHUH, COIepKAIUX CTEIEHb C LIEJbIM [T0Ka3aTesIeM)

119 [ToBTOpeHme u 06001meHne. AnreOpandecKkue BEIpaKeHus (MMpeoOpa3oBaHme
anreOpanvdecKuX BBIPAKEHHIA, COACPIKAIINX apuPMETUIECKUNA KBaJPaTHBII KOPEHBD)

120 [ToBTOpenue u 0600meHne. Anredpandeckue BeIpakeHus (Mpeodpa3oBaHue
anredpanveckux BHIPAKEHUH, cofepKalux apuMeTHIeCKU KBaApaTHBIA KOPEHb )

121 [ToBTOpeHME U 06001meHNEe. ANreOpanuecKue BEIpaKeHUs (MMpeoOpa3oBaHme
anreObpanvecKux BBHIpAKEHUH, coepKaiux apupMeTHUEeCKUi KBaJApaTHBIA KOPEHb)

122 [ToBTrOopenue u o6o0menue. Anredpandeckre BeIpakeHus (MIpeodpa3zoBaHue IEIbIX U
JPOOHO-pallMOHAJIBHBIX BBIPAXKEHUM )

123 [ToBTOpenue u 0600mEeHne. Anredpandeckue BhIpakeHHs (MpeoOpa3oBaHME MEIIBIX U
JIpOOHO-pallMOHAIBHBIX BBIPAKEHUIA )

124 [ToBTrOopenue u o6o0menue. Anredpandeckre BeIpakeHus (Mpeodpa3oBaHue EIbIX U
JpOOHO-pallOHAJIbHBIX BbIPAXKEHUH )

125 [ToBTOpeHue u 06061eHne. AnredOpanyeckre BeIpaxeHus (Ipeodpa3oBaHue LENbIX U
JpOOHO-pallMOHAJIBHBIX BBIPAKEHU )
IToBTOpenue u o6o0meHue. Anredpanyeckie BbIpakeHus (pa3iokKeHne MHOTOUJIeHa

126 Ha MHOKUTEINH, B TOM YHCIIE C UCIIOJIb30BaHUEM (DOPMYIT COKpAIIEHHOTO
YMHOXCHHSI)
[ToBTOpenue u 06o01eHne. Anredpandeckue BeIpaKeHUs (Pa3iokKeHHEe MHOTOWIECHA

127 Ha MHOYKUTEIH, B TOM YHCIIE C UCIIOJIb30BaHUEM (HhOPMYIT COKPAIIEHHOTO
YMHOXEHHSI)
[ToBTOpenue u 06o0meHne. AnredOpandecKkrue BEIpOKEHHS (pa3ioKeHUE MHOTOWICHA

128 Ha MHOXHUTEJIH, B TOM YHCJIE€ C UCITOJIB30BaHUEM (POPMYIT COKpAIIEHHOTO
YMHOKEHUS)

129 [ToBTOpeHue u 06006mEeHne. Anredpanueckre BhIpaxKeHus (MOJAETUPOBAHUE C
MOMOIIIEI0 (hOPMYJT pEaTbHBIX MPOIECCOB U SBIICHHIA)

130 OyHKIUH (MOCTPOCHHUE, CBOMCTBA N3YUYEHHBIX (DYHKITHIT)




131 [ToBTropenue u o6o0menue. PyHKIUU (TOCTPOSHHUE, CBOWCTBA U3YYEHHBIX (DYHKITHIT)

132 [ToBTOpenue u 0600menne. @yHKIUHU (TOCTPOCHUE, CBOMCTBA M3YYCHHBIX ()YHKITHA)

133 [ToBTropenue u o6o0menue. PyHkMH (rpadpuveckoe peleHnue ypaBHeHHH 1 UX 1
CHCTEM)

134 [ToBTropenue u o6o0menue. PyHKIUH (rpaduuecKoe pelieHre ypaBHeHUN U UX 1
CUCTEM)

135 Hroroast koHTpoIbHAs paboTa 1

136 [ToBTropenue u 0600meHne. PYHKIUN (MOJASIMPOBAHIE PEATHHBIX MTPOIIECCOB) 1

OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» AnreGpa, 7 knacc/ MakapsiueB FO.H., Munnatok H.I'., Hemkor K.U. u npyrue;
nof penakuuen TensakoBckoro C.A., AkiinonepHoe o0iiecTBo «M31aTenscTBO
«IIpocsemenue»

» Anrebpa, 8 kimace/ Makapsrae FO.H., Munmiok H.I'., Hemxos K.U. u npyrue,
AxkrmonepHoe oobmectBo «M3aarenbetBo «IIpocBemenne»

» Anrebpa, 9 kinacc/ Makapsrues FO.H., Munnarok H.I'., HemkoB K.U. u npyrue,

AKI_[I/IOHepHOC O6IHGCTBO «I/I?;I[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
o Jupaxtuueckue marepuansl// MakapsiueB FO.H., Munatok H.I'., KpaiineBa
JL.b., Axumonepnoe obmectBo «M3natensctBo «IIpocBenieHne»
e Tematuueckue tecthl Jyauuieia FO.I1., Kponrays B.JI., AkiimonepHoe

obmectBo «M3aatenbctBo «IIpocBemenner»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

MHTEPHET

e https://resh.edu.ru

e https://education.yandex.ru

e https://uchi.ru


https://resh.edu.ru/
https://education.yandex.ru/
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