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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETO
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
OOy4YaromMXcsi HAyYHbIX MPEICTABICHUA O TPOUCXOKICHUU U CYLUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIA MATEMAaTUYECKOIO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHUSI U KaYECTB MBILIUICHUS, HEOOXOJUMBIX
JUISL ajJanTallid B COBPEMEHHOM MudpoBoM oOmectBe. M3ydenne anreOpsb
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JECWUCTBHUA, BBIBOABI, (HOPMYIHpPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAYUTENBHBIM OOBEM CaMOCTOSITEILHON
NEeATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4aroLUMUCH SBJSIETCS pealin3aluen AesITeIbHOCTHOTO NPUHIUIA O0yYEeHHUS.

B crpykrype mnporpammsl yueGHOro kypca «AnreOpa» yriayOnEéHHOro
U3Y4YEHUS OCHOBHOE MECTO 3aHHMMAIOT COJEP>KATEIIbHO-METOJANYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOACHCTBYS C
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 MaTeMaTHUYecKOro
oOpa3oBaHHUS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIUMUCS  OCHOB
YHHMBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTelbHOH M CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxanve nuHUM «YWcClia W BBIYUCICHUS CIYXKUT 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 MOHATHA O YKCIIE HA YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



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

Copnepxanue JByX aireOpandyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsl y4eOHBIM MaTepuan TPYNIHUPYETCS BOKPYT  palOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH, OINUCAHMUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaum oO0yuyeHus anreOpe BXOIAT Takke JanbHeiIee
pa3BUTHE AITOPUTMHUYECKOTO MBILIUIEHUS, HEOOXOIWMOIO, B YaCTHOCTH, JJIA
OCBOGHHUS Kypca UWHGOPMATUKHA, U OBJAJCHHE HABBIKAMHU JETyKTHBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxkanue GyHKIMOHAIBHO-Tpa)hUUECKON 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 OOYyYaroIIMXCs
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 U3YYEHUEM
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 MAaTEMAaTUYECKUX YMO3AKIIOUEHHH U MPUHATHIE B anredpe
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 cambiM anreOpa 3aHMMaeT 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», «ANTeOpanyecKkue BBIPAKEHUSD», «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 OBYUEHUA
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 MO3ULIMOHHON CUCTEME CUUCIICHHS.

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peabHOM MpaKTUKU HA YacTH, HA IpoOU, HA MPOIEHTHI, TIPUMEHEHUE OTHOIICHUN
U TPONOpUUH MpU pEelIeHUH 3a/ay, pelIeHHe 3ajad Ha JIBIKEHHE, padoTy,
MOKYIIKH, HAJIOTH.

JlenmumocTs 1enbix yncell. 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
IIPOU3BEIACHUS LEIBIX YHCEII IPU PEIICHUU 3a]1a4 C IPAKTHYECKUM COJIEP)KAHUEM.

HauGonpimuit o0mumii 1enuTens 1 HauMeHbIlee 00111ee KpaTHOE JABYX YHUCET.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPAKEHUSA

BreilpaxkeHne ¢ NEpPEeMEHHBIMUA. 3HAUYEHUE BBIPAKECHHUS C IEPEMEHHBIMM.
[IpeacraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BHJI€ (DOPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHoOroujieH cTaHaapTHOro Bujaa. CTENneHb MHOTIOWICHA.
CrnoxxeHue, BbIYMTaHUE, YMHOKEHUE W JieJeHue MHorouseHoB. IIpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOrO4JIEHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHHS: KBaAPaT CYMMbI U KBaJIpaT pa3HOCTU
JIBYX BBIpQKEHUH, KyO CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTb
KBaJIpaTOB JIBYX BBIPD@KECHUI, NPOU3BEIACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

PaznoxeHne MHOrOYIeHa Ha MHOKUTENU. BbiHEceHne 001Iero MHOXKHUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

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



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7a4 C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl 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 CUTYAIIMH.

DOyHKIMHA

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

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM TuiocKocTH. IlpuMepsl rpadukoB, 3agaHHbix (popmynamu. Urtenue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejenieHuss U o6nacTh 3HadYeHW ¢yHkiuu. CrnocoObl 3aaHusi (QYHKIIUH.
I'paduk pynkunu. IloHaTHs MakcuMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

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

8 KUIACC

Yucaa v BIYMCICHUA

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

[IpencraBienuss O pacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoXkecTBa
HAaTypaJbHBIX, LEbIX, PALUOHAIBHBIX, JIEHCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

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

Pasmeppl OOBEKTOB OKpYXAIOUIET0 MHpa, AJIUTEIBHOCTh 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 JEJICHHE alreOpandeckux IpoOeH.
Brinenenwne menoit gactu anredOpandeckoit 1poomu.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue KBaApaTHbIE KOpHH. TOXIeCTBEHHBIE MpeoOpa3oBaHUs
BBIPKEHHI, COIEpkKAIINX apu(PMETUYECKHE KBAPATHBIE KOPHH.

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

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAJAPATHOTO YpPABHEHWS.
Kosm4ecTBO NeNCTBUTENBHBIX KOPHEW KBAaJPAaTHOTO ypaBHEHUs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-paninoHandbHble  ypaBHEHUs. PemieHue  JIpoOHO-pallMOHAIBHBIX
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
peIIEeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PELICHUMU.
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 onpeeneHyss 1 MHOXKECTBO 3HaueHU 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, COJAEp)KAIMX KOPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHENHBIE MHOXKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

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

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

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

UucnoBble HepaBeHCTBA. PellleHne NMHENHBIX HEPABEHCTB. J[0Ka3aTebCTBO
HEPABEHCTB.

KBanparHeie HepaBeHCTBA € OJHOM MEpeMEHHOW. PemieHne KBaapaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpPBajoB. MeTon MHTEpBaJIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTelinme HepaBeHCTBA C TapaAMETPOM.

Pemenune TeKCTOBBIX 3a7a4 ¢ TOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO C 1ByMs IepeMeHHbIMH. PellleHHe HepaBEeHCTBa C JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJI pEUIEHUS] CUCTEM HEPABEHCTB C ABYMSI IEPEMEHHBIMH.

DyHKUIMHA

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

KBagpatnunass ¢ynkaus u e€ cBoicTBa. Mcmonb3oBaHue CBOWMCTB
KBaJipaTuyHOW  GyHKIMK I pemieHus 3amad.  lloctpoenme  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. [TocTpoerne rpaduxoB HYHKIHIT ¢ TOMOIIBIO PEOOPA30BAHHIL.

JHpobno-nuneitnas ¢pynkius. MccnenoBanue GyHKIHIA.

®yHKus Y = X' ¢ HaTypaIbHBIM TIOKa3aTesteM N U eé rpaduk.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  moclieqoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOUIBI0 (HOPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

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

[IpencraBieHre O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAaHHUH
OeCKOHEYHO yObIBAIOIIEeH reOMETPHUUECKON POTPECCHH.

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
MaTE€MaTUKOB U POCCUHCKONM MAaTEMAaTUYECKOM IIKOJIbI, K MCIOJIb30BAaHUIO ITHUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTH4YEeCKMX OCHOBaX (PyHKLIHOHUPOBAHUS
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
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BbIOOpPOM H
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€IOBEKa, 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 MCCIIEI0BATEIbCKON A TENbHOCTH;

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



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOaJTaHCUPOBAHHBIA PEXKUM 3aHATUM M OTIbIXa, peryisipHas (Quznyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUs 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) ajanTanum K M3MEHAKIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOU
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 3HAHUS, HABBIKU U KOMIIETECHIIMU U3 OTBITA IPYTHUX;

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 pa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMl0, 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
OTIpeJICIICHNS TIOHATHI, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCHU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, 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 YMO3aKIIOUCHHUM, yMO3aKIIOUEHNUH TI0 aHAIOTHH;

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

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

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONIb30BaTh BOMPOCHI KakK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTHL IO CAMOCTOSITENIFHO COCTaBICHHOMY IUIaHY SKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTa,  OLEHUBAThH
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 M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOMHALIUSAMU;

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

KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
HEeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS 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,
poOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh HJEH, HAICIICHHBIE HAa ITOUCK
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, YKCIICPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3amad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIeATEIHHOCTH, IUTAHMPOBATH OPTaHU3alUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBbIE IITYPMbI» W HWHBIE); BBIIIOJHITH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpATh CMOCOO peHieHus ¢ Y4ETOM MMEIOIIUXCSI PECYpPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pe3yJIbTaTa JEATEIbHOCTH MOCTABICHHON IENU 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 PEIICHHS 3a/1auH.

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
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, 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 MO3UITMOHHON 3alMCH HATYPAIBHOTO YHUCIIA.

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

BrinonHATh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIA
JIEVUCTBU, MPUEMBI PAlIMOHAJIBHBIX BBIYUCIICHUM.

BbINONHATH 1EMCTBUS CO CTETIEHSIMU C HATYpaJIbHBIMU [TOKA3aTEISIMHU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUUCIICHHUS, COCTABIISATh U OLICHUBATh YMCIIOBBIC BBIPAKEHUS
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 3HAYEHWW YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE MpH
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, MPONOPIHMOHAIBHOCTBIO BEIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
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, npu3Haku AETUMOCTH CyMMBbI U IPOU3BEICHUS IETBIX YUCET.

PacknaapiBaTh HA MHOKUTENIN HATYpaJIbHbBIC YUCIIA.

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

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCEJ U UCIIOJIB30BATh UX MPH PELICHUHN 3a7a4, IPUMEHSATH AITOpUTM EBKiHIA.

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

AuredOpanveckue BbIPAKECHUS

BripaxxeHust ¢ nepeMeHHbIMU.

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

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

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

MHoOrouneHsl.

Breimonuate  mpeoOpa3oBaHUsT — IIEJOTO  BBIPAXKEHHUSI 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 KBAJPaTOB, CyMMa M 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 MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHbIX 3a7a4
M3 MAaTE€MAaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHOMN MTPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHBIMU IOKa3aTEISIMH IS
npeoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate jnMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, IPUMEHsSS IIpaBuUIia
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 TIUIOCKOCTU TpauK JIMHEWHOrO YpaBHEHUS 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
YpPaBHEHUH IO YCJIOBHUIO 33Jayd, WHTEPHOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPIAUHATHON NMPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE 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, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
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 (GYHKIMNA i aHaimu3a TpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHBILEE
3HauYeHUs (PYHKITHN).

Hcnonp3oBath rpaduku A UCCIAEAO0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEHN, MIPU
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 IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBAJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJpPaTHbIC
KOpPHHU, HCTIOJIB3YSl pu HEOOXOINMOCTH KaJIbKYJIATOD, BBINIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBaJgpaTHbIE KOPHM, HCIIONIb3YS
CBOMCTBA KOPHEMU.

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

Hcrnonb30BaTh 3anmucu OOJBIIMX M MaJbIX YUCEI C IMOMOIIBI 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 CPaBHEHHMU 110 MOJYJIIO, HAXOJUTh OCTATKA CYMMBI U IPOU3BEIACHHUS 10
JQHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

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

BBINIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh MpeoOpa3oBaHMs BEIPAXKEHHUM JIs peHICHUs Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKHU.

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.

Pewlare nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapaMeTpaMHu.

[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).



[lepexoauTts OT cioBecHOW (GOPMYIMPOBKH 3amauu K €€ anrebpandeckoit
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 IEPEMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TornMaThe ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMS), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHHIO
apryMeHTa, OIpeIeIsITh CBOMCTBA (QYHKITUH 110 €€ 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 oOmepupoBaTh MNOHATHSAMH: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [MOKA3aTeJIeM, HAXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM IIOKA3aTEJNIEeM, HCIHOJb3yd NpPU HEOOXOJUMOCTH KaJIbKYJISATOP,
IIPUMEHATH CBOMCTBA KOPHS N-M CTENIEHU, CTEIIEHHU C PALMOHAIBHBIM II0OKA3aTEIIEM.

Hcnonp30BaTh MOHATUE MHOXKECTBA JCHCTBUTENIBHBIX UYUCEI IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

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

AJredpanyeckue BbIPpaKEeHUS

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

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewars JIMHEWHBIE U KBAaJApPAaTHBIC YPABHEHMS, YPaBHEHUSA, CBOISILIMECH 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 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.



[TpuMeHsTh MeTO/Ibl PAaBHOCUIIBHBIX MpeoOpa3oBaHuil, 3aMEeHbI IEPEMEHHO,
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 MPSMOM, 3alUCHIBATh PELUIEHUE C TOMOIIBI0 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
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHUM PEIIEHUS, €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
MAaTEMATUYECKOM MOJIEIM PEATbHOM CUTyallud WM MNPUKIAJIHOW 3aJauH,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Tpauk
GyHKIUM, TpsMas M[PONOPLUUOHAIBHOCTb, JHUHEMHass (QyHKUMs, oOpaTHas
MPONOPLUOHANIBHOCTD, Mapadosa, rurnep0osia, KyCouHo-3adaHHas PyHKIUs.

HccnenoBarh QpyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIL:
001acTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (QYHKIUH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, TPOMEXYTKHM BO3pacTaHusi M yObIBaHMSA, 4YETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

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

Omnpenensars MmojiokeHue rpaduka KBaJpaTUUYHON (PYHKLHMHM B 3aBUCUMOCTHU
oT €€ Kod(hPHUITUEHTOB.

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

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

Ha nmpumepe kBaapatudnoit GyHKIMH cTpouth rpaduk dyaxiuu y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka pyuxmu Y=Ff(X).

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

ApupmMernyeckasi ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBLHOCTD, apu(pMeTHIECKast
Y TEOMETPUYECKAsl TPOTPECCHM.



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

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJAb30BaHMEM (OpMya N-TO  diieHa
apu(pMEeTUIECKON U TEOMETPUUECKOM MPOTrPEeCcCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IOCIEIOBATEILHOCTH 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 TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCNIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIENIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIONIUX ) MOCIEI0BATEIbHOCTEH.

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

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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmenoBanue a31eJiIoB U TeM 1071 OBbIC
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NporpaMmabl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl

1 YNCJIA U BBIYUCJIIEHUS. 1 L bubmorexa [IOK
PanuonanbHble yKcia (IOBTOPEHUE) https://m.edsoo.ru/7f41al2c
O VYHKIUHW. KoopauHaTtsl 1 bubmmnorexa LIOK

2 rpaduku. OyHKIUHU 17 1 https://m.edsoo.ru/7f41al2c

3 AJITEBPANYECKUE BBIPAYKEHU L. ; bubmoreka [IOK
BripakeHus ¢ IepeMEHHBIMU https://m.edsoo.ru/7f41al2c

4 YPABHEHUS I CUCTEMBI 10 . bubimoreka IIOK
VYPABHEHUMN. Jluneiinbie ypaBHEHHUS https://m.edsoo.ru/7f41al2c

c YHCJIA U BBIUMCJIEHUS. Crenens ¢ 6 bubimoreka IIOK
HaTypaJlbHBIM [TOKa3aTeeM https://m.edsoo.ru/7f41al2c
AJITEBPAMYECKUWE BBIPAYKEHU . bu6mmnorexa IIOK

6 MHOro4JIeHbI 23 1 https://m.edsoo.ru/7f41al2c

. AJITEBPAYECKHE BBIPAYKEHUS. 14 1 bubmuorexa [JOK
DopMyIIBl COKPALIEHHOTO YMHOKEHUS https://m.edsoo.ru/7f41al2c

bubmuoreka [JOK
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10 https://m.edsoo.ru/7f41al2c
9 OYHKIUUN. JIuneitHas GyHKIIUS 16 1 bubnuorexa [JOK



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

https://m.edsoo.ru/7f41al2c

10

11

YPABHEHU S U CUCTEMBI
VPABHEHUM. CrcTeMbl TUHEHHBIX
YpaBHEHUU

[ToBTOpeHue, o600IIEH e,
CHCTEeMaTH3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

136

bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMmenoBanue a3/1eJiIoB 1 TeEM o OBbIC
Ne i/m P Kontposnbnbie  IpakTudeckue (1udpp )
NporpaMmabl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
1 YPABHEHUS 1 HEPABEHCTBA. 20 1 bubmorexa [IOK
Hepasencrsa https://m.edsoo.ru/7f41al2c
5 YUCJIA Y BBIYUCJIEHWS. KBanparHslii 17 1 bubmoreka [IOK
KOpPEHb https://m.edsoo.ru/7f41al2c
3 YPABHEHNS 1 HEPABEHCTBA. 17 . bubimoreka IIOK
KBaaparHble ypaBHEHUsI https://m.edsoo.ru/7f41al2c
4 AJITEBPAMYECKUNE BBIPAXXEHW . 17 L bubimoreka IIOK
JIpoOHO-palioOHaIbHbIE BHIPAXKEHHSI https://m.edsoo.ru/7f41al2c
c YPABHEHNS I HEPABEHCTBA. 19 . bubimoreka IIOK
I[pO6H0'paIII/IOHaJ'IBHLIe YpaBHEHMUS https://m.edsoo.ru/7f41a12c
bu6nmoreka [JOK
6 CYHRINN 15 1 https://m.edsoo.ru/7f41al2c
. AJITEBPAMYECKUE BBIPAYKEHU . 14 bubamnorexa IIOK
Crenenu https://m.edsoo.ru/7f41al2c
bu6mmorexa [IOK
8 UUCJIA U BBIYUCJIEHUS. JenumocThb 7 1 https://m.edsoo.ru/7f41a12c
9 [ToBTOpeHmE, 0600MIECHNE, 10 1 bu6mmoreka [IOK

cucTeMaTu3alus 3HaHu|



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136



https://m.edsoo.ru/7f41a12c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMMblI Bcero o0pasoBaTeIbHbIE
padoTshI padoThI
pecypehl
1 OYHKIA 25 1
YPABHEHUS 1 HEPABEHCTBA. bubmoreka [IOK
2 Keapariibic HepapeHcTsa 15 1 https://m.edsoo.ru/7f41al2c
3 YPABHEHUS 1 HEPABEHCTBA. . . bubmoreka [IOK
VYpaBHEHUS, HEPABEHCTBA U UX CUCTEMBbI hitps://m.edso0.ru/7141a12c
YMCJIOBBIE TTOCJIEJIOBATEJIBHOCTH bubsmorexa LIOK
4 U TIPOTPECCHM 25 1 https://m.edsoo.ru/7f41al2c
: AJITEBPAMYECKUE BBIPAKEHUSI. 1 . bubnmoreka IOK
CTeHeHB C paHI/IOHaHBHBIM I1IOKAa3aTcJIEM https.//m.EdSOO.rU/7f41a12C
[ToBTOpEHHE, 0000LIEHNE, CHCTEMATH3AIIU Bu6morexa [IOK
6 SHAHMIA 34 1 https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
ara uuppoBbIe
Ne n/m Tema ypoka KonrTpoabsubie IIpakTuueckue A op
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsl
1 [ToBTOpenue. ParmonaibHbIe YKcia 1
[ToBTOpenue. CpaBHeHue, bubnnorexa [HOK
5 YIOPSA0YUBAHUE U apUPMETHUECKHE 1 https://m.edsoo.ru/7f41al2c
JEHCTBHS C palliOHATbHBIMU
qHcIaMu
[MoBropenue. Yncoas mpsiMasl, bubmiorexa [IOK
3 MOy b UHCTA 1 https://m.edsoo.ru/7f41al2c
IToBropenue. IIponeHTsl, 3anUCh bubnnoreka [JOK
4 MPOIICHTOB B BUJIE APOOH U IpoOU B 1 https://m.edsoo.ru/7f41al2c
BHUJIE MTPOIICHTOB
[MosTopenue. Tpu OCHOBHEIE 3a1aUK bu6morexa [HOK
S Ha TIPOTIEHTHI 1 https://m.edsoo.ru/7f41al2c
IMTosTopenue. Tpu OCHOBHBIE 3a1aUH bubmorexa [HOK
6 Ha MPOLEHTHI 1 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue. Penienre TEKCTOBBIX 1 bu6morexa [HOK
337124 apHOMETHUECKHM CTIOCO6OM https://m.edsoo.ru/7f41al2c
[ToBrOopenue. Pemenne 3amad u3 bubnnorexka [JOK
8 peanbHON MPAaKTUKU HA YacTH, ApoOH, 1 https://m.edsoo.ru/7f41al2c

MPOUCHTHI, IPUMCHCHHC OTHOIICHUH
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U IIPONOPLUI IIPHU PELICHUH 33134

[ToBTOpenue. Pemenue 3a1ay u3
peaIbHOM MPaKTUKK HA 9acTH, ApoOu,

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

9
MIPOLIEHTHI, TPUMEHEHNUE OTHOIICHUN
U IIPONOPLUI IIPU PELICHUH 33134
[ToBTOpenue. PeanbHbie bubmuorexa [JOK
10 3aBUCHMOCTH; PEIICHHE 3a/1a49 Ha https://m.edsoo.ru/7f41al2c
IBUKCHHE, Pa0OTY, MOKYITKH, HAJIOTH
1 KonTposnsHas pabora 1o reme bu6morexa [HOK
"PalHOHATbHELE THCTa" https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
12 Koopauuara Touky Ha npsaMoi https://m.edsoo.ru/7f41al12c
bu6mmoreka [IOK
13 HucIoBBIC IPOMEXKYTKH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
14 HucIoBBIC IPOMEXKYTKH https://m.edsoo.ru/7f41al2c
15 PaccrosiHue MeXIy IBYMsI TOUKAMH bubmuorexa TIOK
KOOPIMHATHO# TPAMOit https://m.edsoo.ru/7f41al2c
IIpssMoyronbHas cucTeMa KOOpAMUHAT. bubmuoreka [IOK
16 AOcmucca v opHaTa TOYKH Ha https://m.edsoo.ru/7f41al2c
KOOPJIUHATHON TUIOCKOCTH
[IpssMoyronbHas cucTeMa KOOpIAUHAT. bubnnorexa [JOK
17 AOcmucca v opuHaTa TOYKH Ha https://m.edsoo.ru/7f41al2c
KOOPAMHATHOW INIOCKOCTH
18 [Tpumeps! rpaduKoB, 3aTaHHBIX bubnmuorexa [JOK
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bopmynamu

https://m.edsoo.ru/7f41al2c

Urenue rpadiKoB peaibHBIX

bubmuoreka [JOK

19 SABHCIMOCTel https://m.edsoo.ru/7f41al2c

20 @OyHKIMOHAIBHBIE 3aBUCUMOCTH
MEX/1y BEJIMYUHAMU
[Tonstue pynkunu. OyHKIKA KaK

21 MaTeMaTH4ecKasi MOJIeb PEeaJbHOrO
npoiecca
[onsarne GpyHkun. OyHKIUS KaK

22 MareMaTuyeckas MoJIeJb PeaIbHOTO
npoiecca
[onsarne GpyHkmn. OyHKIUS KaK

23 MareMaTh4deckas MoJieJb PeaIbHOTO
npotecca

24 Ob6nacTh onpeneneHus U 00JIacTh
3HaYeHUH QyHKIUU

o5 Ob6nacTh onpeneneHus U 00JI1acTh
3HaYeHU! PYHKLIUU

26 CriocoOb1 3amanust pyHKITHH

27 I'paduk ynkumm

28 KonTponbhas pabota no teme
"Koopaunats! u rpapuku. @ynkuun"
BeipakeHnue ¢ nepeMeHHbIMU.

29 3Ha4YeHNE BBIPAKEHUS C
TIepEMEHHBIMH

30 BeIpaxxeHue ¢ nepeMeHHBIMH.

3HaueHue BBIPAXKEHHUS C



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

NEPpCMECHHBIMU

Bripaxkenue ¢ nepeMeHHbIMU.

31 3Ha4YeHHE BBIPAKEHHUS C
NIEPEMEHHBIMH

39 [IpencraBieHne 3aBUCUMOCTH MEXTY
BEJIMYUHAMU B BUJE (POPMYIIBI

33 [IpencraBnenue 3aBUCUMOCTH MEKTY
BEJIMYUHAMU B BUJE (POPMYIIBI

34 Brraucnienus mo gpopmynam

35 Boruncnenus no hopmynam

36 YpaBHEHHE ¢ OTHOU ITEPEMEHHOM.
Kopens ypaBHeHUS

37 CBoiicTBa ypaBHEHHI ¢ OAHOM
IIEpEMEHHOM

38 CBoiicTBa ypaBHEHHI C OHOM
IIEpEMEHHOMN

39 PaBHOCHIIBHOCTD ypaBHEHHI

40 VYpaBHeHHE KaK MaTeMaTH4ecKas
MOJIeNIb PEeaTbHOMN CUTYalluU

41 Yucno KopHEeN TMHENHOTO YpaBHEHHUS

42 Yucno KopHEHN TMHENHOTO ypaBHEHUS

43 Pemrenue TeKCTOBBIX 3a7a4 ¢
MOMOIIBIO JIMHEWHBIX YPABHEHUI

44 JIuneitHoe ypaBHEHUE, coJiepKaIIee
3HAK MOJYJIS

45 KonrponsHas pabora no remam

"BoIpaskeHus ¢ nepeMeHHbIMH ",




"JIuneiliHble ypaBHEHUS"

CreneHs ¢ HaTypaIbHBIM

46
MoKa3aTeiemM

47 CBolicTBa CTENEHU C HATYPaJIbHbIM
MoKa3areineM

48 CBolicTBa CTENEHU C HATYPAJIbHBIM
MOoKa3aTeiemM

49 CBoiicTBa CTENEHU C HATYPAJIbHBIM
MOoKa3aTeiemM

50 3anuch yncia B ACCATUUHOU
MO3UI[MOHHON cCHCTEME CUHUCIICHUS

51 3anuce 4Kciia B 1eCATUIHOMN
MO3UIIMOHHON CUCTEME CUUCIICHUS
Opnnounensl. OHOUIEH

52 cTarmapTHoro Buja. CTerneHb
OJIHOWJICHA
Opnnounensl. OHOUIIEH

53 cTa”zapTHoro Buja. CTeneHp
OJIHOWJICHA
MuorowieHsl. MHOro4wieH

54 cTtangaptHoro Buaa. CreneHnb
MHOTOYJICHA
MuorowieHsl. MHOro4wieH

55 craggaptHoro Buaa. CTeneHn
MHOTOYJIEHA

56 CrnosxeHue ¥ BHIYUTAHUE

MHOT'O4YJICHOB

S7

Cio)eHne U BbIYUTAaHUE




MHOT'O4JICHOB

CrnoskeHne 1 BEIYUTaHHUE

58 1
MHOTOYJICHOB

59 VYMHOKEHME U IeJIEHUE MHOTOWIEHOB 1

60 YMHOKEHUE U ISJICHHE MHOTOYJICHOB 1

61 VYMHOKEHME U IeJIEHUE MHOTOWIEHOB 1

62 YMHOKEHUE U ISJICHHE MHOTOYJICHOB 1

63 [TpeoOpa3oBaHue 1EIOT0 BHIPAKCHHS 1
B MHOT'OYJICH

64 [IpeobpazoBaHme 1ENOTO BEIPAKCHHS 1
B MHOT'OYJICH

65 [IpeoOpazoBaHme 1EIOTO BBIPAKCHHS 1
B MHOTOWICH

66 Kopau MHOrO4IIEHA

67 Kopuu MHOrouseHa
ToxnectBo. ToxnecTBeHHBIE

68 npeoOpa3oBaHus anredpandeckux 1
BBIPA)KCHU I
ToxnectBo. ToxnecTBeHHBIE

69 npeoOpa3oBaHus anredpandeckux 1
BBIPAKCHUIN
ToxnectBo. ToXXIEeCTBEHHEIE

70 peoOpa3oBaHUs ANreOpandecKux 1
BBIPAKECHUIN
ToxnectBo. ToXXIEeCTBEHHEIE

71 npeoOpa3oBaHus AreOpandecKux 1

BBIPAYKECHH I




ToxnectBo. ToxxIecTBEHHBIE

72 npeoOpa3oBaHKs AreOpandecKux
BBIPAYKECHU I

73 Jloka3aTenbCTBO TOXKICCTB
KontponbHas pabora no remMmam

74 "CTeneHs ¢ HaTypaabHBIM
nokazaresieM", "MHorouneHs!"

75 KBagpar cymmBl M KBajipaT pa3HOCTH
JIBYX BBIpaKEHUI

76 KBaznpaT cymMMbl HECKOJIBKUX
BBIPAKCHUI

77 Ky6 cymmbI 1 ky0 pa3HocTH JBYX
BBIPAYKEHU I

78 PasnocTs kBaspaToB ABYX
BBIPAKCHUI

79 [Ipou3sBeneHne pa3HOCTH U CyMMBI
JBYX BBIpaKCHUHN

80 IIponsBeneHne pa3sHOCTU U CyMMBI
JBYX BBIpaXKCHUHN

81 CymMma 1 pa3HOCTb KyOOB JIByX
BBIPAKCHUI

82 CymMma 1 pa3HOCTb KyOOB JIByX
BBIPA)KCHU I

83 Pa3noxxeHne MHOrouIEHa HA
MHOXKHUTEN
[IpousBeneHne pa3HOCTH CYMMBI

84 JBYX BBIPQXXEHUI, CyMMa U Pa3HOCTb

KyOOB JIBYX BBIpa)KE€HHI1




Paznoxxenne MHOroujieHa Ha

85
MHOKHTEIIH

86 Brinecenne 00IIero MHOXKHUTESA 3a
CKOOKU

87 Mertoa rpynmupoBKH
KonrponsHas pabora o reme

88 "DopMyIIbI COKPAIIIEHHOTO
YMHOXEHHUS"

89 JemumocTp nenbix gucesn. CBoicTBa
JIETUMOCTH

90 JemumocTh nenbix yncell. CBoMCTBa
JEIUMOCTH

01 [IpocThie 1 cocTaBHBIE YUCIA.
YéTHple 1 HEUETHRIC YK CIa

92 [Tpusnaku genumoctu Ha 2, 4, 8, 5, 3,
6,9, 10,11

93 [Ipusnaku genumoctu Ha 2, 4, 8, 5,
3,6,9, 10, 11
[Tpu3Haku JeTUMOCTH CYMMBI

94 MIPOU3BEICHUS TENIBIX YUCEIT TIPH
pelIeHnu 3a1a9
HaunOonpmuii oOui JeTuTens U

95 HaMMEHbIIIee 00IIee KPaTHOE ABYX
qucel

96 B3aumno nmpocTeie uncna

97 Aunroput™m EBknupa. Jlenenue ¢
OCTaTKOM

98 CpaBHEHHUS TENTBIX YUCETT IO MOTYJIIO




HaTypaJIbHOT'O Yncia

99 Jlunetinas gyHkius, e€ cBoOiCTBa 1
100 Jluneiinas QyHKIus, e€ CBOHCTBA 1
101 Jluneiinas QyHKIus, e€ CBONCTBA 1
102 I'paduk muHEHHON QYHKITUN 1
103 I'padux nmuHeHOHN QyHKIIH 1
104 I'paduk nuneitHON QyHKIIUU 1
105 I'padux nmuHEHHOHN QyHKIIH 1
106 I'paduk pynkuun y = | x | 1
107 I'padux pyHkmm y = | X | 1
108 I'paduk pynkuun y = | X | 1
109 I'padux pyHkumm y = | X | 1
110 KycouHo-3aanHble QyHKINU 1
111 KycouHno-3anannsie GpyHKINN 1
112 KycouHo-3aanHble QyHKINU 1
113 KycouHno-3anannsie GpyHKINN 1
114 Kontponbnas paboTa mo temam 1
"Nenumocts", "JIuneinast pynkuus"
115 VYpaBHEHME ¢ ABYMs IEPEMEHHBIMU
116 VYpaBHeHHe ¢ ABYMS [TEPEMEHHBIMU
117 I'padux nuHEHHOTO ypaBHEHUS C 1
JBYMS IEPEMEHHBIMU
118 I'paduk nuHEHOTO ypaBHEHUS C 1
JBYMS IEPEMEHHBIMU
119 CucreMbl TMHEUHBIX YPABHEHUH C 1

ABYMA IEPEMCHHBIMHA




120

CucreMbl TMHENHBIX YPaBHEHUN C
IBYMs IEPEMEHHBIMU

121

122

123

124

I'padmyeckuit MeTos pereHus
CUCTEMBI JINHEWHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

I'paduueckuii MeToa penieHus
CUCTEMBI JINHEWHBIX YPaBHEHUM C
JBYMSI IEPEMEHHBIMHU

Pemrenne cucrem TUHEHHBIX
ypaBHeHI/Iﬁ C ABYM: [ICPCMCHHBIMU
MCTOAOM IIOACTAaHOBKH U MCTOJOM
CJIOKCHHA

Pemienue cucrem JTMHEHHBIX
YpaBHEHUH C IByMs TEpEMEHHBIMU
METOJIOM NOACTAHOBKH U METOJOM
CIIOKECHHUS

125

Pemenne cucteM THHEHHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
METOJIOM ITOJICTAHOBKHM U METOJIOM
CIIOKEHHS

126

Pemenne cucteM THHEHHBIX
YpaBHEHUM C ABYMS TIEPEMEHHBIMHU
METOJIOM ITOJICTAHOBKH U METOJIOM
CIIOKEHHUS

127

Cucrema 1ByX JINHEWHBIX YPaBHEHUI
C IBYMsI IEPEMEHHBIMH KaK MOJIEJIb
peanbHOM CUTYyaluu

128

Konrponsnas pabora no teme




"CucteMbl IMHENHBIX ypaBHEHUI"

[ToBTOpeHMe 1 060OIICHNE.

129 1
Bripakenusi ¢ nepeMeHHBIMH

130 [ToBTOpenue u 0600meHue. CTerneHp 1
C HATYPAJIbHBIM ITOKa3aTeIeM
[ToBTOpenue u o6oOIIEHHE.

131 OnHOYICHBI U MHOTOWJICHBI. 1
ToxnecTBeHHbIE TPEOOPa30BaAHUS
anreOpanyecKuX BBIPAKCHUN
[ToBTOpenue u o0oOIIEHHE.

132 DopMyIbl COKPAIEHHOTO 1
YMHOXKEHUS

133 [ToBTOpEeHME M 00OOIICHNE. 1
Koopaunats! u rpaguku.

134 [ToBTOpeHue u 06001IEeHNE. 1
Jlunelinas GyHKIus 1 e€ cBoiicTBa

135 WroroBas koHTpoJsibHas paboTa 1
IToBTopenue u o6o61meHue. Pemenue

136 CUCTEM JIMHEMHBIX YPaBHEHUH C 1
TIBYMSI TIEPEMEHHBIMA

OBLIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




8 KVIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bubmunorexa [JOK
1 HucrnoBbie HEPABEHCTBA 1 https://m.edsoo.ru/7f41a12c
bubmuoreka [JOK
2 CBoiicTBa YHUCIIOBBIX HEPABEHCTB 1 https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 CBoiicTBa YUCIIOBBIX HEPABEHCTB 1 https://m.edso0.ru/7f41al2c
bu6mmoreka [IOK
4 JloKa3aTeIbCTBO HEPABCHCTB 1 https://m.edsoo.ru/7f41a12¢
. HepaseHcTBO ¢ nepeMenHoi. CTporue 1 brbsmorexa LIOK
1 HECTPOTHE HEPABEHCTRA https://m.edsoo.ru/7f41al2c
6 HepaseHcTBO ¢ nepemenHoii. CTporue L brbmorera [IOK
1 HECTPOTHE HEPABEHCTRA https://m.edsoo.ru/7f41al2c
CnoxxeHre 1 YMHOKEHUE YHCITOBBIX bubnmoreka [JOK
7 HepaBeHCTB. OlIeHMBaHUE 3HAUYCHUS 1 https://m.edsoo.ru/7f41al2c
BBIPAXKECHUS
Clio0’)keHHe U YMHOKEHUE YUCITOBBIX bubmuorexa [JOK
8 HepaBeHCTB. OlIeHMBaHUE 3HAUYCHUS 1 https://m.edsoo.ru/7f41al2c
BBIPAXKCHUS
9 [TonsTHE O pemeHn HepaBEHCTBA C 1 bubnuorexa [JOK
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OJIHOM MepPEMEHHON. MHOKECTBO
pelLIeHU HEpaBEHCTBA

https://m.edsoo.ru/7f41al2c

IlonsTue o pCeIICHUH HCPABCHCTBA C

bubmuorexa [JOK

10 OJIHOM TIepeMeHHOI. MHOKeCcTBO https://m.edsoo.ru/7f41al2c
peLICHUI HEPABEHCTBA
PaBHOCUIILHBIE HEPABEHCTBA. bubamorexa [IOK

1 HepasencrBo-ciencraue https://m.edsoo.ru/7f41al2c

bubmuorexa [JOK

12 YucoBble IPOMEKYTKH https://m.edsoo.ru/7f41al2c
JIuneliHoe HEPaBEHCTBO C OJTHOM bubnuorexa [JOK

13 MepEMEHHON U MHOYKECTBO €TI0 https://m.edsoo.ru/7f41al2c
peleHuit
Penienne nMHENHBIX HEPABEHCTB C bubmmorexa [IOK

14 OJIHOM MepeMEeHHOMN https://m.edsoo.ru/7f41al2c
Penienne nMHENHBIX HEPABEHCTB C bubmorexa [IOK

15 OJIHOM IepeMEeHHOM https://m.edsoo.ru/7f41al2c
Penrenue MTMHEHHBIX HEPABEHCTB C bubmorexa [IOK

16 OJTHOM TIEpEMEHHOM https://m.edsoo.ru/7f41al2c
Cucrembl IMHEHHBIX HEPABEHCTB C bubanoreka IIOK

17 OJTHOM TIEpEeMEHHOM https://m.edsoo.ru/7f41al2c

18 CucremMpl TMHEVHBIX HEPABEHCTB C bubmmorexa [IOK
OJTHOM TIEpEeMEHHOM https://m.edsoo.ru/7f41al2c

19 Pelenne TEKCTOBBIX 3a/1a4 € bubnnorexa [IOK

IIOMOIIIBIO JIMHEWHBIX HCPABCHCTB C

https://m.edsoo.ru/7f41al2c
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OJIHOM IIEPEMEHHOMN

KonrponsHas pabora o reme

bu6mmoreka [IOK

20 "HepasencTpa" https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
21 KBazpaTHsie kopHH https://m.edsoo.ru/7f41al2c
ApudMeTnueckuii KBagpaTHbIA bubmorexa [HOK
22 KOPEHb U €r0 CBOHCTBA https://m.edsoo.ru/7f41al2c
ApupmeTrueckuil KBaJpaTHbIi bubmiorexa [IOK
23 KOPEHb U €r0 CBOHCTBA https://m.edsoo.ru/7f41al2c
[TonsTHE MPPALIMOHAIBHOTO YUCIA. bubnnorexa [HOK
24 JIeicTBHA ¢ NppaLMOHAIBHBIMU https://m.edsoo.ru/7f41al2c
YHUCIaMHU
CBoiicTBa 1eiCTBUl C bubmoreka [IOK
25 S ——— https://m.edsoo.ru/7f41al2c
CBolicTBa 1elcTBUl C bubmoreka [IOK
26 MPPALHOHATEHBIMH YHCIAMHI https://m.edsoo.ru/7f41al2c
CBoiicTBa 1eicTBull C bubmmorexa [IOK
27 MPPAIHOHATBHBIMU YHCIAMH https://m.edsoo.ru/7f41al2c
bu6mmorexa [IOK
28 CpaBHeHHE UPPAIMOHATIBHBIX YUCET https://m.edsoo.ru/7f41al2c
bu6mmorexa [IOK
29 CpaBHEHME UPPAIIMOHATILHBIX YUCETT https://m.edsoo.ru/7f41al2c
30 MHOX€eCTBO NENCTBUTEILHBIX YUCEL. bu6mmoreka [IOK
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IIpencraBnenus o pacIMPEHUAX
YHCIIOBBIX MHOXECTB

https://m.edsoo.ru/7f41al2c

I[OHYCTI/IMBIG SHA4YCHUSA IICPEMCHHBIX

bubmuorexa [JOK

31 B BBIPQXKEHUSX, COJIEPIKAIIUX https://m.edsoo.ru/7f41al2c
apudmeTnyecKre KBapaTHBIE KOPHU
JlonycTuMble 3HaYEHUS MEPEMEHHBIX bubmuorexa [JOK
32 B BBIPXKEHUSX, COJICPIKALIIX https://m.edsoo.ru/7f41al2c
apudmeTHUecKre KBapaTHBIE KOPHU
ToxxmecTBeHHBIC TPEOOPa30BAHMS bubnnoreka [JOK
33 BBIPKCHHH, COJEPIKAIINX https://m.edsoo.ru/7f41al2c
apudmeTnyecKkue KBaapaTHbIE KOPHU
ToxnecTBeHHBIE TPe0Opa3oBaHUs bubnnorexa [HOK
34 BBIPKCHHH, COJEPIKAIINX https://m.edsoo.ru/7f41al2c
apudmeTnyecKue KBaapaTHbIE KOPHU
ToxnaecTBeHHbIE TpeoOpa3zoBaHUs bubnnoreka [JOK
35 BBIpXEHUH, COMIEPKAITIX https://m.edsoo.ru/7f41al2c
apudmeTHUecKre KBaIpaTHBIE KOPHU
ToxaecTBeHHbIE TPeoOpa3zoBaHUs bubnmnoreka [JOK
36 BBIpXEHUH, COMIEpKAITIX https://m.edsoo.ru/7f41al2c
apudmeTHUecKre KBaIpaTHBIE KOPHU
37 KourtponbHast paboTa 1mo Teme EH@.IHOTeKa LOK
"KBa/[paTHBbIi KOpeHs" ttps://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
38 KBazpaTHoe ypaBHeHHE https://m.edsoo.ru/7f41a12c
®opMyia KOpHENH KBaJPATHOIO bubnnorexka [JOK
39 ypaBHeHus. KomnuecTBo https://m.edsoo.ru/7f41al2c

JENCTBUTEIILHBIX KOPHEN
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KBaJPaTHOI'O YpaBHEHUS

dopmyiia KOpHEH KBaJPaTHOIO
ypaBHeHus. KonnuectBo

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

40 JEHCTBUTEIBbHBIX KOPHEN
KBaJPaTHOTO YpaBHEHUS
dopmyiia KOpHEH KBAJPaTHOIO bubmuorexa [JOK
ypaBHeHus1. KonnuecTBo https://m.edsoo.ru/7f41al2c
4 JEHCTBUTEIIBbHBIX KOPHEN
KBaJPaTHOTO YpaBHEHUS
®opMyIia KOpHEWU KBAaJPATHOIO bubnnoreka [JOK
ypaBHeHus1. KonnuecTBo https://m.edsoo.ru/7f41al2c
42 NENUCTBUTEIBHBIX KOpHEN
KBaJPaTHOTO YpaBHEHUS
bu6nmoreka [JOK
43 Teopema Bueta https://m.edsoo.ru/7f41a12¢
bu6mmorexa [IOK
44 Teopema Bueta https://m.edsoo.ru/7f41a12c
YpaBHEHUSI, CBOAUMBIE K TIMHEHHBIM bubnuoteka [JOK
45 YPaBHEHUSAM WIH K KBaJPaTHBIM https://m.edsoo.ru/7f41al2c
ypaBHEHUSIM
YpaBHeHUsI, CBOAUMBIE K IMHEHHBIM bubnuotexa [JOK
46 YPaBHEHUSAM WIH K KBaJPaTHBIM https://m.edsoo.ru/7f41al2c
YpaBHEHUSM
a7 Koumpamoeypumcne pmetsoosurte1zz
napameTpom S :
48 Pemrenne kBagpaTHBIX YpPaBHEHUH C bubmuoreka [IOK

napameTpamu
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https://m.edsoo.ru/7f41al2c

Pemrenne kBagpaTHBIX YpPaBHEHUH C

bubmuoreka [JOK

49 napameTpamu https://m.edsoo.ru/7f41al2c
Pelenye KBaJpaTHbIX ypaBHEHUH, bubauorexa [IOK

50 COZIEPIKAIIMX 3HAK MOTYJIsI https://m.edsoo.ru/7f41al2c
Perierre KBaipaTHBIX ypaBHEHHH, bubnnoreka [JOK

51 COJIEPIKAIINX 3HAK MOYJIS https://m.edsoo.ru/7f41al2c
YpaBHEHHE KaK MaTeMaTHdecKas bubmnorexa LIOK

52 MOJIENb PEATILHOM CUTYaLUK https://m.edsoo.ru/7f41al2c
53 Pelienye TEKCTOBBIX 3a1a4 ¢ bubnuorexa LIOK

MIOMOIIBIO KBaJPAaTHBIX YPaBHEHHUI https://m.edsoo.ru/7f41al2c
KourtponbHas paboTa 1o Teme bubmoreka [IOK

54 "KpazpaTHbIe ypasHeris” https://m.edsoo.ru/7f41al2c
bu6nmoreka [JOK

> PaUnOHATEHEIC BHIPaKCHHS https://m.edsoo.ru/7f41a12c
TosxnecTBeHHBIE TPe0OpPa30BaAHUS bubmmorexa [IOK

> palMOHABHBIX BBIPAKEHUI https://m.edsoo.ru/7f41al2c
TosxnecTBeHHBIE TPe0OpPa30BaHUS bubmmorexa [IOK

> panOHABHBIX BBIPAXKCHUH https://m.edsoo.ru/7f41al2c
ToskIecTBEeHHBIE TPEO0OPa30BAHMUS bubmoreka [IOK

>8 palMOHATLHBIX BHIPAXKCHUIN https://m.edsoo.ru/7f41al2c
59 ToxxmecTBeHHBIC TPEOOPA30BAHMS bubnmuorexa [JOK
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paLMOHAIBHBIX BBIPAKECHUU https://m.edsoo.ru/7f41al2c

AnreOpanueckas Apook. JlomycTumeie bubnmoreka [JOK
3HA4YEHUs IPEMEHHBIX B IPOOHO- 1 https://m.edsoo.ru/7f41al2c
paIMOHATIBLHBIX BBIPAKECHHUSIX

Anrebpaundeckas a1po0sb. JlomycTumelie bubmuorexa [JOK
3HA4YEHUs IPEMEHHBIX B IPOOHO- 1 https://m.edsoo.ru/7f41al2c
paIMOHATIBHBIX BBIPAKECHUSIX

Anrebpanyeckast 1poOb. JlomycTumblie bubnnoreka [JOK
3HAYCHHMS TICPEMEHHBIX B APOOHO- 1 https://m.edsoo.ru/7f41al2c

PaluOHAJIbHBIX BBIPAXKCHHAX

OCHOBHOE CBOMCTBO ajrebpandecKoi but6mmoreka LIOK

63

https://m.edsoo.ru/7f41al2c

npodu
OCHOBHOE CBOWCTBO arebpanvecKon bubmmorexa [IOK

64 1po6u https://m.edsoo.ru/7f41al2c
CnoxeHue ¥ BEIYUTaHHE bubmmnorexa [IOK

° anrebpanveckux apoden https://m.edsoo.ru/7f41al2c
ClI0)KeHHE ¥ BEIYUTAHUE bubnuoreka [IOK

0 anreOpanveckux apoden https://m.edsoo.ru/7f41al2c
YMHOXKCHHUE U JICTICHHUE bubnuorexa [IOK

7 anreOpanveckux apobein https://m.edsoo.ru/7f41al2c
YMHOXCHUE U JICTICHHUE bubnuorexa [IOK

8 anreOpanveckux apobein https://m.edsoo.ru/7f41al2c

69 VMHOXEHHE U JIETICHUE bubmnoreka LIOK

anreOpandecKux Apooeit

https://m.edsoo.ru/7f41al2c
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BosBenenue anredpandeckoit 1podu B

bubmuorexa [JOK

70 CTCIICHE https://m.edsoo.ru/7f41al2c

1 KonTponsHas paboTa 110 Teme BH6J_H’I°TeKa LOK
" I[pOGHO-AIMOHATbHbIE BHIPAKEHUS" https://m.edsoo.ru/7f41al2c

bubmuoreka [JOK

2 Jpo6HO-paoHaNbHbIC YPaBHCHHS https://m.edsoo.ru/7f41al2c
Pemenue npoOHO-paninoHaIbHBIX bu6mmoreka [IOK

73 ypaBHEHUH, CBOJSAIINXCS K TMHEHHBIM https://m.edsoo.ru/7f41al2c
YpaBHEHUSIM
Pemenue npoOHO-paninoHaIbHBIX bu6mmoreka [IOK

74 ypaBHEHUH, CBOJIAIINXCS K TMHEHHBIM https://m.edsoo.ru/7f41al2c
ypaBHEHUSAM
Pemenne npoOHO-paliiOHaNbHBIX bubnnoreka [JOK

75 YpaBHEHUH, CBOASIIMNXCA K JIMHEUHBIM https://m.edsoo.ru/7f41al2c
ypaBHEHUSAM
Pemenue npoOHO-paliiOHaNIbHbBIX bubnnoreka [JOK

76 YpaBHEHHA, CBOJISAIIUXCS K https://m.edsoo.ru/7f41al2c
KBaJPaTHBIM YPaBHEHUSIM
Pemenue 1po6HO-paliMoOHaTBHBIX bubmuoreka [IOK

77 YPaBHEHUH, CBOISAIINXCS K https://m.edsoo.ru/7f41al2c
KBaJPaTHBIM YpaBHEHUSIM
Pemenue 1poOHO-paiMoHaIbHBIX bubnuoreka [IOK

78 ypaBHEHUH, CBOASIINXCS K https://m.edsoo.ru/7f41al2c
KBaJIpaTHBIM ypaBHEHUSM
Pemenue 1poOHO-panimoHaIBHBIX bubnuoreka [IOK

79 ypaBHEHUN METOJIOM 3aMEHBI https://m.edsoo.ru/7f41al2c

MEPEMEHHOMN
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Pemenue 1poOHO-paimoHaTBHBIX

bubmuorexa [JOK

80 yYpaBHEHUN METOJOM 3aMEHBI https://m.edsoo.ru/7f41al2c
MepEeMEHHOM
Pemenue 1poOHO-panimoHaIBHBIX bubmumoreka [IOK

81 YpaBHEHHI METOJIOM 3aMCHBI https://m.edsoo.ru/7f41al2c
MEPEMEHHOM
Pemenue npoOHO-paninoHaIbHBIX bu6mmoreka [IOK

82 YpaBHCHHI METOJIOM 3aMCHBI https://m.edsoo.ru/7f41al2c
MEPEMEHHOMN
Pemenne TeKCTOBBIX 337124 C bu6mmoreka [IOK

83 MTOMOIIIBIO APOOHO-PAITMOHATBHBIX https://m.edsoo.ru/7f41al2c
ypaBHEHUH
Pemenue TeKCTOBBIX 332124 C bu6mmoreka [IOK

84 MTOMOIIBIO APOOHO-PAIIMOHATIEHBIX https://m.edsoo.ru/7f41al2c
ypaBHEHUH
Pemenne TekcTOBBIX 335124 C bu6mmoreka [IOK

85 MTOMOIIBIO APOOHO-PAITMOHATTEHBIX https://m.edsoo.ru/7f41al2c
ypaBHEHUH
Pemenne TekcTOBBIX 335124 C bu6mmoreka [IOK

86 MTOMOIIBIO APOOHO-PAITMOHATTEHBIX https://m.edsoo.ru/7f41al2c
YpaBHEHUI
Pemenue TekCTOBBIX 3a/1a4 C bubnmnoreka [JOK

87 MTOMOIIBIO APOOHO-PAIMOHATEHBIX https://m.edsoo.ru/7f41al2c
YpaBHEHUI
Pemenue TekCTOBBIX 3a/1a4 C bubnmoreka [JOK

88 MTOMOIIBIO APOOHO-PAIMOHATEHBIX https://m.edsoo.ru/7f41al2c
YpaBHEHUH

89 ['paduaeckas naTEpIIpETALIHS bubnuorexa [JOK
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YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

https://m.edsoo.ru/7f41al2c

KonrponsHas pabora o reme

bubmuoreka [JOK

920 " IpOBHO-PALHOHATBHbIE ypaBHEHHA" https://m.edsoo.ru/7f41al2c

01 OG61aCTh ONpeIeIeHHUs U MHOKECTBO E;I6JIIH0TCK3 LHOK
3HAueHHi BYHKIHN ps://m.edsoo.ru/7f41al2c

92 O61acTh ONpPEIETEHUS U MHOKECTBO E;I@.IHOTGKE‘ LHOK
3HAYeHHI hyHKIMH ps://m.edsoo.ru/7f41al2c

bubmuorexa [JOK
93 CriocoOsI 3aauus QyHKIMI https://m.edsoo.ru/7f41al12c
bu6mmoreka [IOK

94 I'pacdux pyrkimm https://m.edsoo.ru/7f41al2c
UreHue cBOMCTB PyHKLINHU 1O €€ bubnnoreka [JOK

95 rpaduky. [Ipumeps! rpaduxos https://m.edsoo.ru/7f41al2c
(GyHKINH, OTpaXKaIONMX peabHbIC
IIPOLIECCHI
@yHKINHN, ONUCBIBAIOLIUE MPAMYIO U bubnnoreka [JOK

96 00paTHYIO IPOMOPITNOHAIEHBIC https://m.edsoo.ru/7f41al2c
3aBUCHUMOCTH, UX TpapuKu
@OyHKIUHU, ONUCBIBAIOIIUE NPAMYIO U bubmuoreka [IOK

97 00paTHYIO IPOMOPLHOHATIBLHBIE https://m.edsoo.ru/7f41al2c
3aBUCHUMOCTH, UX TpapuKu
@OyHKIUHU, ONUCBIBAIOLIUE NPAMYIO U bubnuoreka [IOK

98 00paTHYIO IPOMOPLHOHATIBLHBIE https://m.edsoo.ru/7f41al2c
3aBUCUMOCTH, UX rpauku

99 OyHk1ua Y = X2 u e€ CBOICTBa
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100 OyHkuMs Y = X2 1 €€ cBoicTBa 1

101 Oynkusa Y = X3 u e€ cBoicTBa 1

102 OynKIus Y =K/X U e€ cBOicTBa 1

103 OynKIus Y =K/X U e€ cBOicTBa 1

104 DyHKIUA Y =VX U €€ CBOICTBa 1

105 KonTponbras pabota mo Teme 1
"OyHkun"

106 CTeleHs ¢ LEeNbIM ITI0Ka3aTeleM 1

107 CBoiicTBa CTETIEHH C IIEJIBIM 1
MOoKa3areieM

108 CBolicTBa CTENEHU C LIEJIBIM 1
MOKa3areieM

109 CBolicTBa CTETEHH C IIENIbIM 1
MoKazareneM
[IpeoOpazoBaHme BhIpaXKEHUH,

110 COJIEpIKaIIMX CTETICHH C TEJTBIM 1
MoKa3areneM
[IpeoOpazoBaHme BhIpaXKEHUH,

111 COZIEPIKAINX CTETNIEHU C LEIbIM 1
MoKasareieM
[Ipeobpa3oBaHue BbIpaKEHUH,

112 COJIEPIKAIIMX CTENEHH C LENIBIM 1
MoKa3areieM

113 CranpapTHbIi BUA Yyncaa

114 CranmapTHBIN BU YKcIa

115 JlecTBUs ¢ unciaMu, 3alTMCaHHBIMU B 1

CTaHAApTHOM BUIC




JlecTBus ¢ ynciaMu, 3alMCaHHBIMU B

116
CTaHJApPTHOM BHJIC
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
117 MHpa, JIUTEIBHOCTH IIPOLIECCOB B
OKPYKaroIlleM MUpPE
Pa3mepsl 00bEKTOB OKPYIKAIOIIETO
118 MHPa, JUIUTEILHOCTh TPOIIECCOB B
OKPYKaroIIIeM MUpPE
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
119 MHpa, JJIUTEILHOCTh MPOIECCOB B
OKpY’KaroIlleM Mupe
120 JleneHue ¢ ocTaTKOM
121 CpaBHeHUS 1IENbIX YHCEeN 10 MO0
HATypaJIbHOTO YHCIIa
122 CpaBHeHUS 1eNbIX YHCeT 10 MO0
HaTypaJIbHOTO YKcia
123 CBoiicTBa CpaBHEHUH IO MOTYJTIO
124 CBolicTBa CpaBHEHUI 110 MOZYJIIO
125 OcTaTKu CyMMBI U TTPOU3BEICHUS 110
JTAaHHOMY MOJTYJTIO
126 KonTponpHas paboTa mo Temam
"Crenenn", "JlemumocTs"
IToBTOopenue u o6o0menue. Pemenue
127 TUHEHHBIX HEPABEHCTB C OAHON
IEPEMEHHOM U CUCTEM JIMHENHBIX
HEPABEHCTB C OJITHOM MEPEMEHHOM
128 [ToBTropenue u o6o0meHue. Pemenue

JIMHEWHBIX HEPABEHCTB C OJJHOMI




MEPEMEHHOM U CUCTEM JIMHEWHBIX
HEpPABEHCTB C OJTHOM MEPEMEHHON

129

[ToBTOpenue u o6oOIIEHHE.
ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKECHUH, COAEPIKALLUX
apu(pMeTHYECKIE KBaIpaTHbIE KOPHU

130

131

132

[ToBTOpenue u 06o0mEeHue. Permenue
KBaJpaTHBIX YpaBHEHU. Pemenne
TEKCTOBBIX 3a/1a4 C IIOMOIIBIO
KBaJPaTHBIX YPaBHEHHUU
[ToBTOpenue u 06o0mEeHue. Permenue
3a/1a4 U3 peaabHOM XU3HU
[ToBTOpEeHME K 0000IIEHNE.

ToxaecTBeHHbIE npeo6pa30BaHI/151
palluOHAJIBHBIX BBIpa)KCHI/II‘/’I

133

134

[ToBTOpenue u o6odmeHue. Peenne
JIpOOHO-pallMOHANILHBIX YpaBHEHUH,
CBOJSIIINXCS K TMHEHHBIM MU K
KBaJIpaTHBIM ypaBHEHUsIM. Pemenue
TEKCTOBBIX 3aJ[ay C MOMOILBIO
IpoOHO-pallMOHATBHBIX YPAaBHEHUH
[ToBTOpenue u 06061eHue. Pemenune

TEKCTOBBIX 33]1a4 Pa3INYHBIMH
cnoco0aMu

135

136

WroroBas koHTposIbHAs paboTa

IToBTropenue u o6o0menue. Pemenue
3a7a4 U3 peajJbHOU KU3HU

OBIIEE KOJIMYECTBO YACOB I10

136




[NPOT'PAMME




9 KJIACC

Ne
n/n

Tema ypoka

Oynkius. CoiicTBa QyHKIMIA: HYIH
(bYHKIMH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA
(byHKINHU, TPOMEKYTKH BO3pACTAHUS
yObIBaHus (HYHKIMH, YETHBIC U HEYETHBIC
¢byHKIMM, HaUOOJIbIIIEe U HAUMEHbBIIIEEe
3Ha4YeHUs1 QYHKIUU

Koaun4yecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Oynkius. CoiicTBa QyHKIMIA: HYIH
(GyHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
(GyHKIIUH, TPOMEXKYTKH BO3paCTaHUs U
yObIBaHUSI (PYHKIMU, YETHBIE U HEUETHBIE
¢GbyHKIIMHM, HauOoJIbIIIee U HAUMEHbIIIEe
3Ha4eHusl QyHKIUU

[Toctpoenue rpadukoB QpyHKIUH C
MTOMOIIIbIO TIPeoOpa30BaHUMA
[Toctpoenue rpapukoB GpyHKIHIA ¢
MOMOIIIBIO TTpeoOpa3oBaHuit

KBagparsslii Tpéxunes. Kopau
KBaJIpaTHOI'O TPEXUJICHA

Paznosxenune kBagpaTHOTO TpEXUICHA Ha
JIMHEWHBIE MHOKUTEIN

PasnoxeHne kBagpaTHOro TpéXusicHa Ha
JIMHEWHBIE MHOKUTEIIN




KBangparuunas ¢pyHKuus 1 €€ CBOHCTBA

[Tapaboina, KOOPAMHATHI BEPIIMHBI

| napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl

10 [TocTpoenue rpaduka KBagpaTHIHON
byHKIMH

11 [TocTpoenue rpaduka KBaApaTUIHON
byHKIIUN

12 [Toctpoenue rpaduka KBaApaTUIHON
byHKIIUN
[Tonoxxenue rpaduka KBaApaTUIHOMN

13 (GYHKIIUHU B 3aBUCUMOCTH OT €&
ko3 purmeHToB
[Tonoxenne rpaduka KBaApaTUIHON

14 (YHKIIMHU B 3aBUCUMOCTH OT €€
KO3 PHUIIHEHTOB

15 Hcnonb30BaHne CBOKWCTB KBaAPATUIHOMN
GYHKIUM 1715 peuIeHus 3a1a4

16 Hcnonp30BaHue CBOKCTB KBAAPATUIHOMN
GYHKIIUM 1715 peleHus 3a1a4

17 Hcnonb3oBaHne CBOWCTB KBaAPATHIHOMN
GYHKIIUH 1715 peleHus 3a1a4

18 Crenennble QyHKIUU C HATypaIbHBIMU
MOKa3aTeJsIMH, UX TpapyKH U CBOWCTBA

19 Crenennblie GYHKIIUU C HATYPATHHBIMU
MoKa3aTessIMH, UX rpayKH U CBOWCTBA

20 CrenenHble QyHKIIUU C HATypaIbHBIMU
MOKa3aTessIMH, UX TpadMKH U CBOMCTBA

21 Crenennbie QYHKIIMHU C HATYPAITbHBIMA




MOKa3aTeJsIMH, UX TpauKH U CBOWCTBA

I'padukn Gyskmmii: y=Vx , y=3Vx,y=|

22
X|

93 |Fpa(bHKPI dyskmmit: y =Vx , y=3Vx , y =| x

24 I'padmku Gpyskmmit: y=Vx , y=3x,y=|
X|

25 KonTponbnas pabota no teme "Oynkuun"
[ToHsATHE O pelIeHUN HEPABEHCTBA C OJTHON

26 nepeMeHHON. MHOKeCTBO PEIICHHM
HEpaBEHCTBA

97 KBangpaTHbie HEpaBeHCTBA C OTHOM
MEPEMEHHOMN

28 KBanpaTHble HEpaBEHCTBA C OJJHOU
MepPEMEHHOMN

29 Pemenne HepaBeHCTB rpaduuecKUM
METOZOM M METOJIOM HHTEPBAJIOB

30 Pemrenne HepaBeHCTB TpaguUECKUM
METOZOM M METOJIOM HHTEPBAJIOB

31 HepaBenctBa, comepikaiiue 3HaK MOIYIIS

32 HepaBenctBa, comeprkaniiue 3HaK MOTYJIS

33 CucTeMbl HEPaBEHCTB € OJTHOU
MIEPEMEHHOMN

34 CucTeMbl HEPaBEHCTB € OJTHOU
IEPEMEHHOMN

35 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIIbIO

HCPaBCHCTB, CUCTEM HEPABCHCTB




36

Pelienne TeKCTOBBIX 3a7a4 ¢ IOMOIILIO
HEPaBCHCTB, CUCTEM HEPABCHCTB

37

38

39

HepaBeHCTBO ¢ 1ByMsl IEPEMEHHBIMH.
Pemenne HepaBeHCTBA ¢ AByMS
[IEpEMEHHBIMU

I'paduaeckuii MeToa perieHUs: CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

Cucremsl HEPAaBCHCTB C ABYM:L
INEPEMCHHBIMU

40

41

KonTponbhas padota no teme
"KBanparHble HepaBeHCTBA"

BI/IKBaI[paTHBIe YpaBHCHUA

42

[IpuMepsl IpUMEHEHHU METOI0B
PaBHOCUJIBHBIX IIPe0Opa30BaHuil, 3aMEHbI
NepeMEeHHOH, rpau4eckoro MeTo1a npu
peleHnn ypaBHeHui 3-i u 4-i1 creneHen

43

[IpuMepsl IpUMEHEHH METOI0B
PaBHOCUJIBHBIX IIPe0Opa30BaHUil, 3aMEHbI
MIEpEMEHHOMH, rpaguuecKoro MeToa npu
pelieHnn ypaBHeHui 3-i u 4-i1 creneHen

44

[IpuMeps! IpUMEHEHN METOI0B
PaBHOCUJIBHBIX IIPeoOpa3oBaHuil, 3aMEHbI
MIEPEMEHHOMH, rpaguuecKkoro MeToa npu
pelieHnn ypaBHeHui 3-i u 4-i1 creneHen

45

46

Pemenne npoGHO-paninoHaIBHBIX
YpPaBHEHUI U HEPABEHCTB
Pemenue 1poOHO-paiMoHaTBHBIX
YPaBHEHUU U HEPABEHCTB




47

Pemenue 1poOHO-panimoHaTBHBIX
ypaBHEHUIl 1 HEPABEHCTB

48

49

Pemenue 1poOHO-panimoHaIBHBIX
YPAaBHEHUN U HEPABEHCTB

Pemienue cucrem ypaBHEHH C AByMS
[IEPEMEHHBIMU

50

Pemenne cucreM ypaBHEHUN ¢ ABYyMsI
[IEPEMEHHBIMU

51

52

53

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

Pemenue npocreimx cucrem
HEJIMHENUHBIX YPABHEHUH C ABYMS
MIEpEMEHHBIMU

Perenne nmpocTenimx cucTteM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

54

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMS
[IEPEMEHHBIMU

55

I'paduaeckuit MeTO peIieHUsI CUCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

56

S7

I'paduueckuiit METOJI peIIeHUs] CHCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JBYMS IIEPEMEHHBIMU KaK MOJIEIb




peanbHON CUTYaluH

58

59

60

CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMU KaK MOJIETb
peanbHON CUTYalluH

CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
pealibHOM cUTyaluu

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JIBYMs IIEPEMEHHBIMU KaK MOJIEJb
peanbHOi CUTyaluu

61

Cucrema HETMHENHBIX YpaBHEHUH ¢
rapaMeTpoM

62

63

Cucrema HETMHENHBIX YPABHEHUH €
rapameTpom

Cucrema HETMHENHBIX YPAaBHEHUH ¢
rapaMeTpoM

64

65

66

[Ipocreiimme HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMU U UX CHCTEMBI

KonTponbHas pabota o Teme "YpaBHeHuUs,
HEpPaBEHCTBA U X CUCTEMBI"

[ToHsiTHE YMCIOBOM MOCIEI0BATEIBLHOCTH.
Koneunplie 1 OeCKOHEUHBIE
MOCJIe1I0BATEbHOCTH

67

OrpaHn4eHHas TIOCIEIOBATEIEHOCTb.
MonoToHHO Bo3pacTaromias (yObIBaro1as)
MOCIIEI0BATEILHOCTh

68

CnocoObl 3a1aHUs MTOCTIS0BATEIIBHOCTH:
OIKMCATEbHEIN, TAOJUYHBIHN, C TIOMOIIBIO




(bopMyIIBI N-TO YiIeHa, PeKypPEHTHBIN

Apudmernueckas U reoMeTpuyecKas

69
IIPOrpeccuu

70 Apudmernueckas 1 reomeTpudecKas
Iporpeccuu

7 CBoiicTBa 4eHOB apu(pMETHUECKON U
Tr€OMETPUYECKON ITPOrPECCUI

79 CaoiicTBa 4eHOB apupMETHIECKON U
Ir€OMETPUYECKON ITPOTPECCUI

73 ®opmyiibl N-ro 4jieHa apupMeTHIecKoil u
reOMETPUYECKON Mporpeccuid

74 ®opmyitel N-ro wieHa apuPpMeTHIECKOH 1
Tr€OMETPUYECKON ITPOTPECCUI

75 ®opmyiiel N-ro 4ieHa apupMeTHIecKoil u
r€OMETPUYECKON ITPOTPECCUI
®opMysbl CyMMBI IEPBBIX N YWIEHOB

76 apu(pMeTHYECKON U reOMeTPUIECKOM
IIporpeccuit
®opMysbl CyMMBI IEPBBIX N YWIEHOB

77 apu(MeTHuyecKoil U reoMeTpUUECKO
Iporpeccuit
®opMysIbl CyMMBI IEPBBIX N YWIEHOB

78 apru(METHIECKON U TEOMETPUIECKOM
Iporpeccuit

79 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA IbI
U KPEAUTHI

80 3aaun Ha IPOLIEHTHI, 0AHKOBCKUE BKJIAIbI

U KPEAUTHI




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

81
U KPEeJUThI

82 3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJIQ/IBI
U KPEIUTHI

83 3agaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/Ibl
U KPEIUThI

84 3a1aun Ha IPOIICHTHI, OAHKOBCKUE BKJIIBI
U KPEIUThI

85 3a1auu Ha IPOIICHTHI, OAHKOBCKUE BKJI/IBI
U KPEIUTHI
IIpencraBineHue o CXOAUMOCTH

86 [10CJIe/I0BATEIbHOCTH, O CYMMHPOBAHUU
0eCKOHEUHO yObIBaIOLIEH reOMEeTPUUECKOM
poTrpeccuu
[IpencraBnenue o CXOAUMOCTH

87 MI0CJIeI0BATENbHOCTH, O CYMMHPOBAHUU
0eCKOHEYHO yOBIBAIOLIEH reOMEeTPUIECKOM
porpeccuu

88 MeTo MaTeMaTHYECKON HHTYKITUT

89 MeTo 1 MaTeMaTHYECKON HHTYKITUT

90 KonrtponsHas pabora no teme "Yucnossie
MOCJIeI0BaTeNbHOCTH U Nporpeccun”

01 Kopens n-it crenenn. CBoicTBa KOpHS N-i
CTETIeH!

92 Kopens n-ii crenenu. CBoiicTBa KOpHS N-i
CTETeH!

93 Kopens n-it crenenu. CBoiicTBa KOpHs N-i

CTCIICHHU




Crerens ¢ PpallMOHAJIBHBIM ITOKA34aTCJICM U

94 .
e€ cBoiicTBa

95 CreneHb ¢ paliOHAJILHBIM TIOKa3aTeleM U
e€ CBOMCTBA

96 CreneHb ¢ palioHAILHBIM TIOKa3aTeIeM U
e€ CBOICTBa
ToxnecTBeHHBIE TPe0Opa30BaHMUs

97 BBIPKCHHH, COJEPKAIUX KOPeHb N-i
CTETICHU
ToxnecTBeHHBIE TPe0Opa30BaHUs

98 BBIpO)XEHUH, CONlEpKAIUX KOPEHb N-i
CTETIeH!
ToxnecTBeHHBIE TPe0Opa3oBaHuUs

99 BBIp)XEHUH, COJlepKaIUX KOPEeHb N-i

CTCIICHU

ToxnecTBeHHbIE TPeoOpa3oBaHus
100 BBIPAKEHUH, COAEPIKALUX CTENIEHD C
panMoHaIbHBIM ITOKa3aTelleM

ToxnecTBeHHbIE TpeoOpa3zoBaHUs

101 BBIPAKEHUI, COAEPIKALLUX CTENIEHD C
panroHaIbHBIM ITOKa3aTelIeM

KonTponbnas pabora no teme "CreneHs ¢

102
palroOHAIBHBIM TTOKa3aTeneM"
[ToBTOpenue u 0606menue. Yncna u
103 BBIUHCIICHUS (3al1Ch, CPABHEHHE,

JIEHUCTBHS C NEHCTBUTEIIFHBIMU YHCIIAMU,
YHUCJIOBAasI MpsiMast )

104 [ToBTOpenue u 0606menue. Yncna u




BBIYMCIICHHS (3aMIUCh, CPABHEHUE,
JEUCTBHUS C IEHCTBUTEIbHBIMU YUCIIAMH,
YHCIIOBas MpsMas)

105

[ToBTropenue u o6o0menue. Yucna u
BBIYHMCIICHUS (IPOLICHTHI, OTHOIICHHSI,
IIPOIIOPLIMHN)

106

107

108

[ToBTOpenue u 06obmenue. Yncna u
BBIYHCIICHUS (ITPOLIEHTHI, OTHOIICHUS,
IIPOIIOPLINHN)

[ToBTOpenue u 06obmenue. Yncna u
BBIYMCIICHHS (peIICHUE 3a/1a4 U3 PeaIbHOU
YKU3HHM )

[ToBTOpenue u 06obmenue. Yncna u
BBIYHCTICHUS (pEIlIeHre 3a7a4 U3 peabHOI
KU3HHU)

109

[ToBTOopenue u o6obmenne. Ynucna u
BBIUHCIICHUS (OKpYTJIEHUE, TPUOIINKEHHE,
OLICHKA)

110

[ToBTOpenue u o6o6eHne. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a1au
apruMETUYECKUM H alTeOpandecKum
crioco6amu)

111

112

[ToBTrOopenue u o6o0mIeHue. TekcToBbIe
3a/1auu (pemeHrne TEKCTOBBIX 3a1a9
apuMETUYECKUM H alTeOpandecKum
crioco6amu)

[ToBTOpenue u 060061menue. TekcToBbIie
3a7auu (peleHre TEKCTOBBIX 3a1a4




apuMeTHyecKuM U anredpandecKum
crocob6amu)

113

[ToBTOpenue u 060061meHue. TekcToBbIe
3a7a4n (pelIeHne TEeKCTOBBIX 3aa4
apuMeTHnyecKuM U anredpandecKum
criocobamu)

114

115

116

117

118

[ToBTOpenue u o6o0IIeHue. TeKCTOBbIC
3a/1auu (peleHrne TEKCTOBBIX 3a/1a4
apuMeTHIECKUM U alreOpandecKuM
crocobamm)

[ToBTOpenue n o6o6uIeHne. TekcToBbe
3ana4u (peleHrne TEKCTOBBIX 3a1a4
apuMeTHIECKUM U alreOpandecKumM
crioco6amu)

[ToBTOpenue u o6o0IIEHHE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBaHue areOpanyecKux
BBIPAKEHM, COAEP/KAIUX CTENEHD C
L[EJIbIM TIOKAa3aTeJIeM)

[ToBTOpenue u o6oOIIEHHE.
AnreOpandecKie BRIPaKSHHUS
(mpeobpazoBanme anredpanvaecKux
BBIPAKEHM, COIEP/KAIUX CTENEHD C
L[EJIBIM TIOKa3aTeseM)

[ToBTOpenue u o6oOIIEHHE.
AnreOpanueckre BbIpaxeHHUs
(mpeobpazoBaHue anredpanvaecKux
BBIpOXCHUH, COJIEPIKAIINX CTETICHD C
IETTBIM ITOKA3aTeJIeEM )




119

120

121

122

[ToBTrOpenue u o6o0IIEHNE.
AnreOpanueckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPAXEHUH, COMIEPKAITUX
apudmeTryecKuil KBapaTHbII KOPEHb)
[ToBTOpenue u o6oOIIEHHE.
AnreOpanyecKkue BhIpaKCHUs
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COJIEpKAIUX
apu(METHYECKUI KBaIPATHBIH KOPEHB )
[ToBTOpenue u o6oOIIEHHE.
AnreOpanyecKkue BhIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIp)XEHUI, cofepKalux
apudmeTnyecKuit KBaapaTHbIN KOPEHb)
[ToBTOpeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHMe LENBIX U IPOOHO-
parroHaALHBIX BBIPAKCHUH )

123

[ToBTOpeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
panMoHaIBbHBIX BBIPAXKEHUH)

124

[ToBTOpeHue u 06061IEeHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3oBaHue LETBIX U JPOOHO-
palMoHaIBHBIX BBIPAXKEHU)

125

[ToBTOpEeHME U 060OIIECHNE.
AnrebpandecKkue BhIPaKCHHUS




(mpeobpazoBaHMe LENBIX U JPOOHO-
palMOHAIBHBIX BBIPAKCHUI)

126

[ToBTOpEeHUE U 0600IICHNE.
Anrebpanueckue BoIpaxkeHus (pa3ioxeHue
MHOTOYJIEHa Ha MHOYKUTEIIH, B TOM YHCIIE C
UCTOJIb30BaHUEM (DOPMYII COKpAILIEHHOTO
YMHOXCHHSI )

127

[ToBTOpeHUE U 0600IICHNE.
Anrebpanyeckue BeIpaXeHUs! (pa3iokKeHHe
MHOTOYJIEHA Ha MHOKHTEIH, B TOM YHCIIE C
MCTOJIB30BaHUEM (POPMYIT COKpAIIEHHOTO
YMHOXCHHS] )

128

[ToBTOpeHUE M 0600IICHNE.
Anrebpanyeckue BoIpaXeHUs (pa3iokKeHHe
MHOTO4YJIEHa Ha MHO>KUTENH, B TOM YHUCIIE C
HCIO0JIb30BaHNEM (OPMYJI COKPALLIEHHOTO
YMHOXCHHSI)

129

[ToBTOpeHue u 060061IeHNE.
Anrebpanyeckue BbIpaXKEHUS
(MozenupoBaHue ¢ TOMOIIbIO POPMYI
peaTbHBIX MPOIECCOB H SBJICHUN )

130

131

132

OyHKIMH (MOCTPOEHUE, CBOKWCTBA
M3Y4YEHHBIX (PYHKIIHUN)

IToBTropenue u o6o0meHue. OyHKIIUU
(mocTpoenue, CBOMCTBA N3YYEHHBIX
yHKIHiH)

[ToBTOpenue u 0600menne. @yHKITUN
(mocTpoeHue, CBOMCTBA U3yYEHHBIX
yHKIwMiH)




[ToBTropenue u o6o0menue. PyHKIUU

133 (rpaduueckoe perieHne ypaBHeHUH U UX 1
CHUCTEM)
[ToBTropenue u o6o0menue. PyHKIUU

134 (rpacduyeckoe perieHue ypaBHEHUH U UX 1
CHUCTEM)

135 Hroroas koHTpoIbHAs paboTa 1

136 [ToBTOpenue u 06o6meHue. OyHKIUN 1
(MoIeIMpOBaHUE PEATbHBIX MPOIIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME
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