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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHuUs: OHA OOECNEeYMBAET U3YYCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO st
NpOJOKEHUS O00pa3oBaHWs W IS TOBCEJHEBHOW KWU3HU. PazButue vy
OOy4YaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUM U CYUIHOCTH
anredpanueckux aobCTpakiuii, crmoco0e OTpakeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, POJM MATEMaTUYECKOIrO
MOJICTTUPOBAHUS B HAYYHOM IMO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (DOPMHPOBAHUIO
HAYYHOTO MHPOBO33PEHUS U KaueCTB MBIIIJICHUS, HEOOXOANUMBIX ISl afanTalid B
coBpeMeHHOM Lu(ppoBoM obmiecTBe. M3yueHue anredpbl o0ecrieunBaeT pa3BUTHE
yMEHMsI Ha0moAaTh, CpaBHHMBATh, HAXOJWUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHYHOCTH MBIIUICHUS, CTIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBUS, BBIBOJBI, (pOPMYIUpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpbl
o0ecrneunBaeT pa3BUTHE JIOTHUECKOTO MBIIIICHUS 00YUYaIOIUXCS: OHA UCTIOTIB3YIOT
JNENYKTUBHbIE M HMHIYKTUBHBIE pacCyKICHHs, OOOOIIEHHE W KOHKPETU3aLUIO,
abctparupoBanue u aHajoruto. OOydeHue anredpe mpeanoiaraeT 3HAUUTEIbHBIHN
00BEM CaMOCTOSITENIEHOM IEATETLHOCTH 00YyJarOIINXCsl, TOITOMY CAMOCTOSITEIbHOE
pemieHre 3amad  OOy4aloUIMMUCS SBIACTCA peamu3aluell  IesTeTbHOCTHOTO
MPUHITUIA O0yUeHHUS.

B ctpykrype mnporpammsl y4eOHOro Kypca «Anrebpa» yriayO0iaéHHOTo
U3y4YEHHUS OCHOBHOE MECTO 3aHUMAIOT COIEpPKATEIbHO-METOANUYECKUE JIMHUU:
«Yncna W BBIYUCICHUA», «ANreOpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX COJAEpKaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha MPOTSDKEHUU TPEX JIET U3yUeHUsl Kypca, B3auMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMCsi MPUXOAUTCS
JIOTHYECKH PacCy AaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBs3M
C 9TUM B MpoTrpamMmy yueOHOro Kypca «Anredpay» BKIFOUYEHBI HEKOTOPhIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3eliax MaTeMaTHYeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJAJEHUIO  OOY4YalOUIUMHUCS  OCHOB
YHHUBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTelbHOH M CTPYKTYpHOU
OCOOEHHOCTBIO Y4YeOHOro Kypca «Anredpa» SBISETCS €ro HHTETPUPOBAHHBIN
Xapakrep.

Copmepxxanne mnuHMA «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JJIst
JaNbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuXcs
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOJUMBIX JIJIsl TIOBCEIHEBHOM
KU3HU. PazBUTHE MOHATUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs



CBSI3aHO C PAlMOHAIBPHBIMM WU HPPALUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM
IPEICTABICHUN O IEUCTBUTEIIBHOM UHKCIIE. 3aBEPIICHUE OCBOCHHS YHCIIOBOM JTMHU U
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJIreOpanyecKkre BhIPaKeHUsD
U «YpaBHEHUs] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYXkarollel peanbHocTi. Ha ypoBHE OCHOBHOIO 00IIEr0
oOpa3oBaHus y4eOHBI MaTepual TPYNIUPYETCS BOKPYr  pallMOHAIBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHUE MATEMATUKHU KakK s3bIKa JUJIst
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OINHMCAHMS NPOLECCOB W  SIBICHUMI
peanbHOro Mupa. B 3agaun oOydenus anreOpe BXOAAT TakKe JajdbHEIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YaCTHOCTH, JJI1 OCBOEHHUS Kypca
UHPOpPMATUKHA, W  OBJAJECHUE HABbIKAMU JEIYKTUBHBIX  PacCyXICHUU.
[TpeoOpa3oBaHne CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHUIO BOOOpaKEHMS,
CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJIENH
JUIsL OTIMCAHUS ¥ UCCIIEI0OBaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
obmectBe. M3yueHnue maTepuaa crnocoOCTBYeT pa3BUTHIO y O0OYHAIOIITUXCSI YMEHUS
WCIIOJIb30BaTh pA3JIMYHBbIE BBIPA3UTENIbHBIE CPEJICTBA S3bIKA MAaTEMAaTUKH —
CJIOBECHOT'O, CMMBOJMYECKOTO, Ipa)uyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
IpeJICTaBICHUNA O POJIM MAaTEMATUKH B Pa3BUTUN LIMBUIN3ALUU U KYJIbTYPHI.

VYrinyOnéHusiit Kypc anreOpbl XapakTepu3yeTcsl U3y4YeHUEM JOTOTHUTEILHOTO
TEOPETUUECKOIO amnmapaTa U CBA3aHHBIX C HUM METOJIOB pellieHus 3a1a4y. Anredpa
SBJISIETCS SI3BIKOM JJISI OMUCAHUSI OOBEKTOB M 3aKOHOMEPHOCTEH, CIY>KUT OCHOBOM
MaTeMaTU4YecKoro MojenupoBaHus. Ilpu 3ToM camu OOBEKTHI MAaTEMAaTHUYECKHX
YMO3aKJIIOUEHU M TPUHATBIE B airedpe TMpaBuila HX KOHCTPYMPOBAHHUSA
cocOOCTBYIOT (POPMUPOBAHUIO YMEHUI 0OOCHOBBIBATH U JOKA3bIBATH CY>KICHUS,
Pa3BUBAIOT MaTEeMaTHYECKYI0 HWHTYMIIMIO, KpPAaTKO M HArJISAHO PACKpbIBAIOT
MEXaHU3M JIOTHYECKUX TIOCTPOCHUI U ydaT uX NpuMeHeHuto. Tem caMmbiM anredpa
3aHMMAaeT OJHO M3 BEAyIIMX MeCT B (OPMHPOBAHMU HAYyYHO-TEOPETUYECKOTO
MBILUICHUS] 00YYarOIIUXCS.

CornacHo yueOHOMy IMaHy B 7-9 Kkjaccax u3ydaeTcss Y4eOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/eiibl COJEPIKAHMS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPAaBHEHHUS U
HEPaBEHCTBA», «DYHKLIMM.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 408 yacos: B 7 kiacce —
136 yacos (4 yaca B Hezenio), B 8 kitacce — 136 yacoB (4 yaca B HEZIEN10), B 9 kiacce
— 136 yacoB (4 Jaca B He/IeINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucsia v BbIYMCIEHUS

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

CreneHb C HaTypaJbHBIM IOKa3aTeIeM M €€ CBOWCTBA. 3aluCh 4YHClIa B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenue TeKCTOBBIX 3a/1a4u apupMeTHYecKuM crocoOoM. Pernenue 3agau us3
peabHOM MPaKTUKKU HA YacTH, Ha APOOU, HA TIPOIIEHTHI, TPUMEHEHUE OTHOIICHUH U
MPOTIOPIINI TIPH PEIICHUH 3a/1a4, PEIICHHE 3a/1a4 Ha JBIKEHUE, paboTy, OKYTIKH,
HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. UYETHble M HEYETHbIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
MIPOU3BEACHUS LIEIIbIX YHCEII IIPU PELICHUU 33/1a4 C MPAKTUYECKUM COJIEPKAHHUEM.

HauGonpiuit o0mumii 1eauTens 1 HauMeHbIee o01ee KpaTHOE JIBYX YMCEN.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

AuredpanvyecKue BbIPpAKEHUA

BreipaxkeHne ¢ NEpeMEHHBIMUA. 3HAUYEHUE BBIPAKEHUS C IEPEMEHHBIMMU.
[IpencraBienre 3aBUCUMOCTU MEK]Ty BETMYMHAMU B BUJI€ (POPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3zaTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHorousieH cTaHaapTHOro Bujaa. CTEneHb MHOTIO4WICHA.
CrnoxeHue, BbIYMTAHUE, YMHOXKEHHE U JesieHre MHoroudieHoB. [IpeoOpas3oBanue
LIEJIOTO BBIpaXKeHUs B MHOTOUWIEH. KOpHM MHOrO4JIEHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaAPAaT CYMMbI U KBaJIpaT pa3HOCTU
JBYX BBIpAXECHHH, Ky0 CyMMBI W KyO pa3HOCTH JBYX BBIpAXEHHUH, Pa3HOCTH
KBaJpaTOB JABYX BBIPAYKECHUM, MPOU3BEJCHUE PA3HOCTH U CYMMBI JIByX BBIpaKEHUH,
CyMMa U Pa3HOCTh KyOOB JIByX BBIPQYKCHUI.

Paznoxenue MHOTOWIEHAa HA MHOXKHUTENN. BeiHeceHrne 00111ero MHOKHUTEIS 32
CKOOKH. MeToJ1 TpyNIUPOBKH.

YpaBHeHMS U HEpaBeHCTBA

VYpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBHenusi. CBOMCTBa ypaBHEHUI
C OJHOM TIEpEMEHHOW. PaBHOCWJIBHOCTL ypaBHEHMH. YPaBHEHHUE Kak
MAaTEMATHYECKasi MOJIENIb PEAIbHOM CUTYaIlUU.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad 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 pelIeHUs CUCTEMBbl JIMHEMHBIX YpaBHEHUW C JBYMs
IIEpEMEHHBIMU. Penenne cucTeM JIMHEWMHBIX YPABHEHHUU C IBYMs IE€PEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JAByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKUIMHA

Koopaunara Touku Ha npssMoit. YncnoBele TPOMEXKYTKU. PaccTosiHre Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpadukoB, 3agaHHbIX (opMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIbHBIE 3aBUCUMOCTH MEX1y BenuuuHamu. llonsthe QyHkuuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpeseneHus u 0oaacts 3HaueHui pyakuuu. CriocoOsl 3ananus GyHkuuu. ['padux
¢ynkiun. [loHATHS MakcuMyMa W MUHUMYMa, BO3pacTaHus M yObIBaHUS Ha
MIPUMEPAX PEATbHBIX 3aBUCUMOCTEM.

JIuneiinas Qynkus, e€ cpoictBa. I'padux nauHeitHOM (QyHkuuu. ['padux
¢byuknuu y = |X|. Kycouno-3aganHbie QyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUA

KBaaparHbie kKopHU. ApudMeTHUeCcKUil KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsaTe wppammoHaNbHOrO 4Yucnaa. J{eUcTBUsS C UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
YHUCell.

IIpencraBiennss O pacIIMPEHUSAX YMCIOBBIX MHOXKECTB. MHOXKecTBa
HaTypaJIbHBIX, LEJbIX, PAMOHAJIBHBIX, IEUCTBUTEIbHBIX Yncell. CPaBHEHHE YHCEIL.
YucnoBble IPOMEKYTKH.

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

Pasmeppl 0OBEKTOB OKPYXKAIOLIETO MHpa, JIWTEIbHOCTh TMPOIECCOB B
okpyxaromeM Mupe. CTaHIapTHBIN BUJI YHUCIIA.

AnredOpanveckue BbIPAKEHUS

Anrebpanueckass npoOb. JlomycTUMble 3HA4YEHHUS] NMEPEMEHHBIX B JAPOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi apoou.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHE U JCJICHUE anre0pamdeckux JIpoOeH.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTrnyeckue KBajApaTHble KOpHH. TOXJeCTBEHHbIE MpeoOpa3oBaHuUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

CrerneHb ¢ 1IeNIbIM MOKa3aTesieM U e€ cBoiicTBa. [Ipeobpa3oBanue BoIpakeHUi,
COJIEpIKaIlX CTEIICHH.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAApPATHOTO YpPABHEHWS.
Konn4ecTBO neNCTBUTENIBHBIX KOPHEW KBAaJIPAaTHOTO ypaBHEeHMs. Teopema Buera.
YpaBHEHUSA, CBOJUMBIE K TUHEWHBIM YPABHEHHSIM WM K KBaAPATHBIM YPABHEHUSIM.
KBagpatHoe ypaBHEHHE C mmapaMeTpoM. PemeHne TEKCTOBBIX 3aay C MOMOILBIO
KBaJ[paTHBIX YPaBHECHUI.

JpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis ypaBHEHHM ¢ IByMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepageHncTBo ¢ nepemenHoii. Ctporue u HecTporue HepaBeHCTBa. ClOKEHNE
U YMHOXEHHME YHUCIOBBIX HEpaBeHCTB. OILIEHMBAHHWE 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
JIMHEMHBIX HEPABEHCTB C OJHOM MNEPEMEHHOM. PemeHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIMHA

OO6uacTh onpeeNneHnsi 1 MHOXECTBO 3HaueHui pyHkuuu. CriocoObl 3a1aHus
bynkuunid. ['paduk dynkunn. Urenue cBoiicTB ¢pyHkumu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHMA, OTPAKAIOMINUX PEeATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| # ux cBoiicTBa.
Kycouno-3aiannpie GyHKITHN.



9 KIIACC

Yuciia ¥ BIYMCICHUS

Kopens N-ii crenenu u ero cBoiictBa. CTENeHb ¢ pallMOHAIBHBIM IT0Ka3aTEIeM
U €€ CBOMCTBA.

AnredOpandecKkue BbIPAKEHUS

ToxecTBeHHbIE TPeoOpa30BaHUsl BBIPAXKEHH, COAEpKalluX KOpPEeHb N-i
creneHu. ToXIeCTBEHHbIE MPE0OPA30BaHUS BBIPAXKEHHM, COAEPKAIIUX CTEIEHb C
palMOHAIBHBIM [T0KA3aTEIIEM.

KBanparaeiii TpéxwieH. KopHu kBaapatHoro TpéxuwieHa. PaznoxeHue
KBaJPaTHOTO TPEXUJICHA HA JINHEUHBIE MHOKUTEIIH.

YpaBHeHHS U HEPABEHCTBA

bukBanpatsasle ypaBHeHUS. [IpuMepbl IPUMEHEHHI METOOB PaBHOCUIIBHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOH, IpaHUuecKkoro MeToja MNpU pPELIECHUU
ypaBHEHU 3-i U 4- CTENEHEM.

Pemenue qpoOHO-paliMOHAIBHBIX YPaBHEHUH.

Pemenne cucrem ypaBHEHHU ¢ IBYMsI IEPEMEHHBIMU. Pelienre npoctenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ IBYMs nepeMeHHbIMH. ['paduueckuii meron
PELIEHMS CUCTEMBI HEJTMHENHBIX YPABHEHUH € IBYMsI IepeMeHHbIMU. CrcTtema AByX
HEJIMHEWHBIX YPABHEHUU C IBYMs IIEPEMEHHBIMU KaK MOJIEIIb PEaJIbHOM CUTYALIUH.

Yucnosble HEpaBEeHCTBA. PelleHne JMHEWHBIX HEPAaBEHCTB. J(OKa3aTesbCcTBO
HEPABEHCTB.

KBanparHele HepaBeHCTBA € OJHOM IEpeMEHHOU. PemieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM M METOJIOM MHTEpBajoB. MeToJl MHTEPBAJIOB
IUIsl palliOHaJIbHBIX HEpaBeHCTB. [Ipocrelime HepaBeHCTBa C TapaMeTPOM.

Pemienne TEKCTOBBIX 3a/1a4 € TOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PemieHne HepaBeHCTBA € JBYMs
nepeMeHHbIMHU. CUCTEMBI HEPaBEHCTB C ABYMs nepeMeHHbIMU. [ paduueckuit MeTos
pelIeHNs] CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

DyHKIMHA

Oyuknus.  CpoiictBa  (QyHKUMI:  Hylad — (QYHKIUH,  [POMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TIPOMEKYTKUA BO3pAacTaHHsl M yObIBaHUSA (PYHKIUH,
YETHBIE M HEUETHBIE (DYHKIIMH, HauOOoJIbIlllee U HAaMMEHbIIee 3HaUeHUs (PyHKIUU.

KBagparnunas ¢Qynkmus u e€ cBoicTBa. lcmonp3oBaHWEe CBOKWCTB
KBaJpaTUyHOU pyHKIMM 151 perieHus 3a1ad. [loctpoenue rpaduka KBaapaTHuHON
¢ynkiun. Ilonoxenue rpaguka KBagpaTUYHONM (PYHKLUMU B 3aBUCUMOCTU OT €€
ko> puuentos. papuku pynxmmii Y =ax2, y = a(x — m)?u y = a(x — m)? +n.
[TocTpoenue rpadukoB GyHKIIHIA ¢ TOMOIIBIO IPEOOPa30BAHUH.

JHpob6no-nuneitnas ¢pyukius. MccnenoBanue GyHKIIHIA.

®Oynkius Y = X" ¢ HaTypaJIbHBIM MOKa3zareneM N u e€ rpaduk.



YucaoBblie M0OCJI€A0BATEILHOCTH U MIPOTPECCUH

[Tonsitue 4wcioBOM TocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocjaeaoBaTeabHOCTH.  OrpaHuyeHHass  MOCJIENOBATENbHOCTh.  MOHOTOHHO
BOo3pacraromias  (yoObIBaromiasi)  mociiefoBaTesbHOCTh.  CrocoObl  3ajaHust
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOIIBI0 (HOPMYIBI N-TO
YJI€HA, PEKYPPECHTHBIMN.

Apudmernueckas W reomeTpuueckas mnporpeccun. CBOWCTBa UJICHOB
apupMETHIYECKOH U TEeOMETpHUecKol mporpeccuid. PopMmyibl N-ro YjeHa
apu(pMeTHYeCKOl U reomeTpuyeckor mnporpeccuid. @opmysbl CyMMBbI MEPBBIX N
YJICHOB apu(PMETHUECKOM M T€OMETPUYECKOM mporpeccuil. 3ajiadyu Ha MPOIEHTHI,
O0aHKOBCKHE BKJIAJIbI, KDEIUTHI.

[IpencraBmeHne O CXOAUMOCTH IOCIEIOBATEIbHOCTH, O CYMMHUPOBAHUU
0EeCKOHEYHO yOBbIBAIOIIEH T€OMETPUUECKON TTPOTrPECCHH.

Meron matematuueckon mHaykuuu. [Ipocreimme npumepsl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «AJTEBPA» HA YIJYBJEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE Ppe3yJIbTATBI OCBOEHUS MPOTPaMMbl [0 MAaTEMAaTHUKE
XapaKkTepU3yrTCs B HaCTH:

1) naTpUMOTHYECKOT0 BOCIIMTAHUS:

MpOSIBICHUEM UWHTEpeca K TMPONUIOMYy W  HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00SI3aHHOCTEH IrpaklaHUHA U peasi3allii ero
mpaB, TMPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’KJaHCKOTO oOIlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXIECHUIO STUUECKUX MPOOJIEM, CBS3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HaMpaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTHYECKOIO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCIENMIHON MpodeccuoHaTbHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM WHIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K OMOIMOHAJLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajady, PEIICHUH, PaCCYyXICHHUN, YMEHUIO BUICTh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JIEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEOBEKa, IPUPOJIbI U
oOIecTBa, MOHMMAHUEM MAaTEMAaTUYECKOW HAayKH Kak CQepbl YeIOBEUYECKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS W 3HAYMMOCTH JJISI PAa3BUTHS LMBWIA3ALNH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKA U MAaT€MaTUYECKOW KYJIbTYPOM KaK CpPEICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH UCCJIE0BATENbCKON JEATEIbHOCTH;



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

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKUE 3HAHHMS B HWHTEpeEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(hICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTI'o K€ MpaBa IPyroro 4ej0BeKa;

7) 3K0J10TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN Ha IPUMEHEHHE MAaTEMaTUUECKUX 3HAHUM JUIs pellieHus 3a1a4 B
00J1aCTH COXPaHHOCTH OKPY:KAIOIIEH Cpe/ibl, MNIAHUPOBAHUS TOCTYNKOB U OLIEHKH
UX BO3MOXHBIX IMOCJEACTBUI JJII OKPYXAIOLIEH Cpelbl, 0OCO3HAHUEM IJI00AIBHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U IyTeH UX pelIeHUs;

8) apanTanuM K M3MEHAIIUMCS YCJIOBHAM COLMANBHOM M NMPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUK HOBBIX 3HAHHM, (HOPMYITUPOBATH UIIEH,
MOHATHS, TUMOTE3bl 00 00OBEKTaX M SBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUWA M KOMIIETEHTHOCTEH, MIaHUPOBAThH
CBOE pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMbIe pEIIeHUs] U ACHCTBUSA, (POPMYJIUPOBATh M OLIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATDI

B pesynbrare ocBOCHHSI TIpOrpaMMBbI 110 MaTeMaTHKE HAa YPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJabTarhl, XapaKTePU3YIOIIHeCs OBJIaJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
NEHCTBUSAMU M YHUBEPCATHLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
Bba3oBble JJornueckue a1eiicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYLICCTBCHHBIE INMPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH



OTIpe/IeNICHUs TOHATHI, yCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KIAcCU(PUKALINH,
OCHOBAaHMSI 111 0000ILEHHS U CPAaBHEHHMSI, KPUTEPUU ITPOBOIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (GOPMYyIUPOBaTH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBIIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMI;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3AaKOHOB JIOTHMKH, IEAYyKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHUM, YMO3aKIFOUEHH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeNbCTBA MATEMAaTHUYECKUX YTBEPKICHUM (IpsMble U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITENBHO JOKA3aTE€IbCTBA MaTEMaTUYECKHX
(akToOB, BBICTpaWBaTh apryMEHTALMIO, MPUBOAHUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccyXJIeHHUs;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILLIEHUS, BEIOMPATh HanboJIee MOIXOIAIINNA C YYETOM CaMOCTOSITENBHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaregbcKue 1eMCTBUA:

UCITOJIB30BaTh BOIIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
CaMOCTOATENIbHO YCTaHABJIMBaTh MCKOMOE W JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSTENIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
3aBUCUMOCTEN 00OBEKTOB MEXIY COOOM;

CaMOCTOSITeNIbHO (hOpMYyJIHpOBaTh O00OOIIEHUSI M BBIBOABI MO pe3yjbTaTaMm
OpOBEAEHHOIO  HAOMIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCThH MOJIYYSHHBIX PE3YJIbTaTOB, BHIBOJAOB U 00OOLICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH  HEJAOCTATOYHOCTh M HM30BITOUHOCTh HMH(POpPMAIUMH, JAHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a1a4u;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMUHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOUpaTh (QopMy mpenacTaBieHHs HHGOpPMALMKM W HWUIIOCTPUPOBATH
pelaeMble 3a/1a4il CXeMaMu, TuarpaMMaMi, HHOM rpapuKoil 1 uX KOMOUHAIMSIMU;

OLIEHMBATh HAAEKHOCTh MH(OpPMALMU MO KPUTEPHSM, MPEATOKEHHBIM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.



KoMMmyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUA

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMU H
IEIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PCHHS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSICHEHHWS [0 XOAy peIIeHUS 3aaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B XOJIe¢ OOCYXJICHHS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSMU APYTUX YYaCTHUKOB
uanora, oOHapy)KUBaTh pa3jMyhe W CXOJICTBO IMO3UIIMK, B KOPPEKTHOH (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJbTAThl PEIICHHS 3a/1aui, SKCIIEPUMEHTA, UCCIICOBAHUS,
MIPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MPE3EHTAllUU U OCOOEHHOCTEN ayIUTOpHUH;

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboOThl TPU pEIICHWH YYEOHBIX MaTEeMaTHYCCKUX 3aaad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, TUIAHHPOBATH OPTAaHU3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUIbI padOT, JOTOBapHBATHCS, OOCYXKIATh MPOIECC W PE3yJbTaT
paboTHI, 000011aTh MHEHHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U MHBIC); BBITIOJHSATH CBOIO YaCcTh PaOOThI 1 KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTUMHU WICHAMU KOMaH/bI, OIICHUBATh KA4eCTBO pe3yJbTaTa
KaueCTBO CBOETO BKJIJa B OOIIMI Pe3yJIbTaT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

BBISIBJISITH TPOOJIEMBI JJISl PEIICHUs] B >KU3HEHHBIX M YUYEOHBIX CHUTYyaIUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MMOAXOAAaX MPUHSTHS PEIIeHUH (MHAUBUAYAIbHOE,
IpyHIIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEHIeHUs 3aJaud (UJId €ero
4acTh), BBIOMpaTh CHOCOO pEIIeHUS ¢ YYETOM HMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapPHUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, SMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3ynbrara
pelleHus: MaTeMaTHYeCcKOH 3a1a4u, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3a]1a4H,
BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHN TPU U3yYEHHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIity 00y4yenus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
pE3yNbTATHI:

Yuciaa v BBIYMCICHUA

PanmonanbHble ynca.

[lepexoguTh OT 0AHON (HOPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO IPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH
B 0ECKOHEYHYIO ACCATUUYHYIO IPOOB).

Hcnonb30BaTh NOHATHS MHOKECTBA HATYpPaJbHBIX YHCEII, MHOXKECTBA LIEIIbIX
YyuCceJl, MHOXKECTBA PAIMOHANBHBIX YHUCEI MPHU PEUICHWU 3a/1ad, IPOBEACHUU
pPacCyXJI€HUHU U JIOKA3aTEIbCTB.

[ToHnmMaTh U OOBACHATH CMBICI MO3UIIMOHHOMN 3aMMCH HATYPAJIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCIIA.

BrImioniHATh, coYeTas YCTHbIE M MHChbMEHHBIE MPUEMBI, apu(METHUECKHe
JIEUCTBUS C PalMOHAIBHBIMU YUCJIaMU, UCIIOJIb30BaTh CBOMCTBA YKCEI U MpaBUiia
JIEVCTBHM, TPUEMBI PALIMOHATBHBIX BBIYACICHUM.

BbINONHATB IEUCTBUS CO CTEMEHAMHU C HATYPAJTbHBIMU MTOKA3aTEIMH.

HaxoauTe 3Ha4eHUs YMCIOBBIX BBIPAKEHUMN, COAEpKAIIUX pPallMOHAIbHBIC
Yycila W CTENEHU C HaTypalbHbIM IIOKa3aTejieM, NPHUMEHATh pa3HOOOpa3HbIe
CHOCOOBI U TPUEMBI BBIUKCIIEHUS, COCTABIATh U OLIEHUBATh YHCIIOBBIE BHIPAKECHHUS
IPU pEeUICHUHU NPAKTUYECKUX 3a/a4 U 3a/1a4 U3 JPYrUX y4eOHbIX MPEIMETOB.

OKpyTrasTh YKClia ¢ 33JaHHON TOYHOCTBIO, a TAKXKE [0 CMBICITY MPAKTUYECKOU
CUTyallid, BBIMOJHATh NPUKHUIKY WU OLEHKY pe3yjibTaTa BBIYMCICHUMN, OLICHKY
3HAYEHUH YHMCIIOBBIX BBIPAXKEHUH, B TOM YKCIIE TPU PEILICHUH MPAKTUYECKHUX 3a/1a4.

PemaTte TekcTOBBIE 3a/auyu apu(PMETHUECKUM CIOCOOOM, HCIOJIb30BaTh
TaOJMIIBI, CXEMbI, YEpPTEXHU, APYrHe CpEACTBa IMPEACTABICHHUS HJaHHBIX TMPHU
pELIeHUH 3a4a4.

PemaTe npakTUKO-OPHUEHTHPOBAHHBIE 33Ja4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, WHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a1ad C YYETOM OIPAHUYECHUM, CBSA3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBHEKTOB.

J1eIMMOCTb.



Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BECHUS LIEJIbIX YUCE.

PacknaapiBaTh HA MHOKUTEIIM HATYpaabHbIC YUCIIA.

CBoOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHBIEe 00IIee KpaTHOE
YHUCell U UCTIOJIb30BaTh UX MPH PEIICHUH 3374, IPUMEHATh aropuT™M EBKinaa.

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

AuredpanvyecKue BbIPpAKEHUSA

BripaxkeHus ¢ nepeMeHHBIMU.

Hcnonb3oBaTh anrebpandeckyro TEPMUHOIOTUIO U CUMBOJIUKY, TPUMEHSITH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHHM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb3oBaTh  MOHSATHE  TOXKICCTBA,  BBINOJIHATH  TOXKICCTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHs!.

BrImonHSITh Mpeobpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BrinonHaTh 1elcTBUS (CI0KEHUE, BRIUUTAHUE, YMHOXKEHHE) ¢ OJHOUJICHAMHU
¥ C MHOTOWICHAMH, IPUMEHSATH (POPMYJIbI COKPAIIEHHOTO YMHOXEHUS (KBaapaT u
KyO0 CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHHM.

OcCylmecTBIsATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEINW C ITOMOILBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXKHUTENS, TPYNIUPOBKU CJIaraeMbIX, MPUMEHSIS
(bOopMyIIBI COKpPAIIEHHOTO YMHOXEHUS.

[TpumensTh npeodpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbBIX 3a7ad
13 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, U3 pealIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IMpaBUJIa
1epexojia OT UCXOITHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBIsieTCA
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[logOupate nOpuUMEpHl AP YKCEN, SBISIOMUXCA PEUIEHUEM JUHEUHOTrO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHON TJIOCKOCTH Tpa UK TMHEHHOTO YPaBHEHUS C IBYMSI
NepEMEHHBIMHU, MOJIB3YSCh TPapUKOM, MPUBOIUTH IPUMEPDI PEILICHUS YPABHEHUS.



Pemmath cucteMbl ABYX JHMHEMHBIX YpaBHEHHM C ABYMS MEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnaTh M peuiath JHWHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO yCIOBUIO 337a4l, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJlayyl TIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

Koopaunate! u rpaduxmu.

N306pakath Ha KOOPAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aKCHIBATH YUCIOBBIC MPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OTmeuaTh B KOOPAMHATHOM IIOCKOCTH TOYKH MO 3a/IaHHBIM KOOPIUHATAM.

OyHKIWH.

Crtpoutb rpaduku TUHEHHBIX (PYHKITHIA.

OnucelBaTh C TMOMOUIbIO (PYHKIMM W3BECTHBIE 3aBUCHUMOCTU MEXKIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMsS, PACCTOSHUE, II€HA, KOJHYECTBO, CTOMMOCTD,
MIPOU3BOIUTENLHOCTD, BPEMSI, 00bEM PabOTHI.

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

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHaln3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKUMN i1 aHanu3a TrpaduKoOB pealbHBIX
3aBUCUMOCTEH (Hyau (yHKLIMH, TPOMEXKYTKHM 3HAKOMOCTOSIHCTBA (DyHKLUH,
MIPOMEXKYTKUA BO3pacTaHusi M yObIBaHMs (DYHKIIMH, HAuOOJIbIlIee M HAUMEHbBIIIEE
3HauYeHUS (PYHKIIN).

Hcnonp3oBath rpaduku A1 UCCIEAOBAaHUS MPOILIECCOB U 3aBUCHMOCTEH, TpU
peleHny 3a7a4 U3 APYyrux y4eOHbIX MPEeIMETOB U PEAIbHOM KU3HH.

K koHniry 00y4yeHus B 8 ki1acce o0yyaromuics MoayyuT CIeayoIue NpeIMEeTHbIC
pe3yJIbTaThI:

Yuciia ¥ BBIYUCICHUSA

HNppaunonanpHbIe YHCIIA.

[loHnMaTe W UCIONB30BATH NPEACTABICHHUS O PACIIMPEHUN YHUCIOBBIX
MHOYECTB.

CB0OOOIHO ONEpUPOBATH MOHATUSIMU: KBaJAPATHBIN KOPEHb, apu(METHUUECKUI
KBaJpaTHBIM KOPEHb, UPPALUOHAIBHOE YMCIIO, HAXOAWUTh, OLICHUBATh KBA/IPATHbIC
KOPHH, HCTIONB3YS IPU HEOOXOAMMOCTH KaJIbKYJISITOP, BBIMOIHITH TPE0Opa3oBaHus
BBIPAXXEHNH, COAECPKAMX KBAIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonp30BaTh HaydajabHbIE IIPEACTABICHUS O MHOMKECTBE JEHCTBUTEIBHBIX
YuCesl ISl CPAaBHEHUS, OKPYIJIEHHUs U BBIYUCIICHUN, U300paKaTh 1€HCTBUTEIbHBIC
YUCJla TOYKaMH HA KOOPJAMHATHOU MPSMOM.



Hcnonp30BaTh 3amucu OONBIIUX W MaJbIX YHCEN C MOMOIIBI0 JECATHUHBIX
npobeit m creneneld yucna 10, 3anMchIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pEanbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emuMocCTb.

CB0OOOHO OIIEPUPOBATH MOHATHUEM OCTATKA IO MOJTYJIIO, IPUMEHSTH CBOMCTBA
CPaBHEHMM IO MOJYIIO, HAXOAUTh OCTATKU CYMMBbI M IIPOU3BENCHUS 110 JAHHOMY
MOZYJIIO.

AnredOpanveckue BbIPAKEHUS

JpoOHO-pallnOHAIbHBIE BEIPAKEHUS.

Haxoauts pomycTuMble 3HAYEHUS MEPEMEHHBIX B JIPOOHO-pallOHATbHBIX
BBIPAKEHUSAX.

[IpuMeHsATh OCHOBHOE CBOWMCTBO PAIllMOHAILHON APOOH.

BeimonuaTe npuBeneHue anredpandeckux Ipodeil K o0lieMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIEHUE anreOpanueckux apo0ei.

BBINONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHUN IJIs1 pEICHUS Pa3IMYHbIX 3a/1a4 U3
MAaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

[IpyMeHATE TMOHATHE CTENEHH C LEJNbIM II0Ka3aTeJIeM, BbIIOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETBIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKEHUS.

Haxoaute nonycrumele 3Ha4€HNS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BemonusaTe npeoOpa3zoBaHUs HpPPALMOHANBHBIX BBIPAKEHUH, HCIONb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pemars kBagpaTHbIC ypaBHEHUS.

Pemarb 1poOHO-paliMoOHaNbHBIE YPaBHEHHUS.

Pewlare nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

IIpoBoauTh HcCienOBaHNs YPaBHEHUNW U CUCTEM YPAaBHEHMM, B TOM YHUCIE C
IpUMEHEHHEM rpaUuecKux mpecTaBIeHni (yCTaHaBIMBATh, UMEET JIU ypaBHEHUE
WIM CHCTEMA YPaBHEHUI PEIICHMS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT clOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoit
MOJEIN C IIOMOLIBIO COCTABJICHUS YPAaBHEHUSA WM CHUCTEMBbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4H IIOJIYYEHHBIN PE3YIIbTAaT.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH, PEIIATh
JMHENHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOMN 1 UX CHUCTEMBI, 1aBaTh IPAPUIECKYIO
WJUTFOCTPALIIO0 MHOXKECTBA PELLICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DOyHKIUU

[TornmMaTe W WCMONB30BaTh (DYHKITMOHAIBHBIC TIOHSATHUS U S3BIK (TCPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIUHA TIO0 3HAYCHUIO
aprymeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crpouts rpaduku PyHKIUH , OMUCHIBATH CBOMCTBA YUCIOBOM (YHKIIUHU IO €€

rpaduky.

K koHI1ly 00y4yeHus B 9 kiacce 00y4aromuics MOJIyYUT CIETYIOIINE TPEIMETHBIE
pe3yibTaThl:

Yucsia ¥ BbIYMCICHUS

CBOOOIHO ONEpUPOBATH NOHATUSAMU: KOPEHb N-Ml CTENEHHW, CTENEHb C
pallMOHAJIIBHBIM II0KAa3aTelIeM, HAaXOAWUTh KOPEHb N-i CTENEHU, CTEHEHb C
palMOHAIbHBIM [IOKA3aTeJIeM, HCIONb3ys IMPU HEOOXOJUMOCTH KaJIbKYJISATOP,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTENIEHU C PALIMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX YHCEN NPU PEIICHHUU
3a/1a4, MPOBEACHNUN PACCYKIECHUN U TOKA3aTEIbCTB.

CpaBHHBaTb M  yHOpAIOYMBATH JICUCTBUTENIBHBIC 4YHCIIA, OKPYIJIATH
JCHCTBUTEIIBHBIC YUCIIA, BBIIOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YUCIIOBBIX BBIPAKEHUM.

AJsiredOpanvecKue BbIPpAKEHUA

CB0OOHO OMEepUpPOBaTH MOHATHEM KBAPATHOTO TPEXUIEHA, HAXOAUTh KOPHU
KBaJpaTHOI'0 TPEXUJICHA.

PacknanpiBaTh KBaJpaTHBIA TPEXWICH HA JIMHEWUHBIC MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

Pemats nuHelHbIE U KBaApaTHBIE YPABHEHHUSI, YPABHEHHUS, CBOJAILNECS K HUM,
JIPpOOHO-pallMOHANIbHBIE YPAaBHEHUS.

Pemrats HECIOKHBIE KBAapaTHBIE YPABHEHUS C ITAPAMETPOM.

Pewate nuHEVHbIE HEPAaBEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJOB, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBON MpPSMOMH,
3alUChIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Pemare cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISICTCS JTMHEUHBIM.

PemaTe HECIOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C [TAPAMETPOM.

[IpuMeHsATh METOABl PABHOCUIIBHBIX MPEe0Opa30BaHUil, 3aMEHbI TEPEMEHHOM,
rpauueckoro MeToa Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHe.

Pemlatb  cucTémMBbl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMBbl HEPABEHCTB,
BKJIIOYAIOIME KBaJpAaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMbI
HEPaBEHCTB HA YMCJIOBOM IPSIMOM, 3aIIMCBIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemare ypaBHEHHMS, HEPABEHCTBA M HX CHUCTEMBI, B TOM 4YHUCIE C
OTPaHWYCHUSIMU, HAIIPUMEP, B LIEIIbIX YHCIIAX.



[IpoBOAUTE MCCIIENOBAaHNS YPABHEHUW M CUCTEM YPAaBHEHHUM, B TOM YMCIIE C
IPUMEHEHHEM rpauuecKux MpecTaBIeHNi (YCTaHABINBATh, UMEET JIU ypaBHEHUE
WIM CHCTEMA YPaBHEHUI PEIICHHUS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp TekcTOBBIE 3alauM  aJreOpanvyeckuM CIOCOOOM € MOMOIIBIO
COCTABJICHHsI YPAaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MAaTeMaTHYECKOW MOJEIM pPEaJbHOM CUTyalMd WIM NPUKIAJHOM 3a1adu,
MHTEPIPETUPOBATH NIOJyYCHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOrPECCHU

CBOOOJHO oOmepuUpoOBaTh MOHATUSAMU: 3aBUCUMOCTb, (YHKUUSA, Trpapuk
GyHKUMM, TpsMas MOPONOPLHUOHAIBHOCTb, JIMHEWHAs (QYHKUWA, OOpaTHas
MPONOPLUOHATIBHOCTD, Mapadosa, rurnep0osia, KyCouHo-3aAaHHas PyHKIUs.

UccnenoBath pyHkuuio 1o e€ rpaduky, yCTaHaBIMBAaTh CBOMCTBA (DyHKLIMIA:
001acTh ONPEIEIICHUsI, MHOKECTBO 3HAUYECHUN, HYIM (PYHKIUH, MPOMEKYTKH
3HAKOMIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHUSA, 4YETHOCTb U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHBIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacnio3naBaTh KBajpaTUyHyI0 (QYHKIHIO 110 (opMyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPHUH.

Omnpenensts nojioxkeHue rpapuka KBagpaTuyHOW GyHKIIUU B 3aBUCUMOCTH OT
e€ ko puLIUEeHTOB.

Crpoutrb rpapuk KBagpaTMUYHOHM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJIpaTUYHON PYHKIUHU TI0 €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHON (PYHKITUU JJI PEIICHUS 3a/1a4.

Ha nmpumepe kBaapatuunoit GyHKIMH cTpouTh rpaduk ¢yaxiuu y =af(kx +
b) + ¢ ¢ momomrkio mpeoOpazoBanuii rpaduka GyHkuu y=Ff(X).

WnnmrocTpupoBaTh ¢ MOMOMIBIO TpaduKa peaabHyI0 3aBUCUMOCTbD W MPOLIECC
0 X XapaKTEPUCTHUKaM.

ApupmMerndeckass ¥ reoMeTpHUYECKas MPOrpeccuu

CB00OOIHO ONEPUPOBATH MOHATUAMMU: TOCIEIOBATENBHOCTD, apuMeTHUIECKAas
U T€OMETPUYECKasi TPOTrPECCHH.

3ajaBaTh MOCJENOBATEIBHOCTH PAa3HBIMU CIIOCOOAMH: OIMMCATENbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO0 (POPMYIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIUMCICHHUS C UCHOJb30BaHMEM (opMmyn N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh WIEHbl IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAWHATHOU
IJIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qHCclie 3a7aud U3 pealbHON KU3HH (C MCIOIb30BAaHUEM KaJbKYISITOpa, HU(GPOBHIX
TEXHOJIOTUH).



PacriosnaBaTh W TNPUBOAUTH TPUMEPHl KOHEYHBIX M OCCKOHEYHBIX
MOCIEZIOBATEIbHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBaIONIUX ) MOCIEI0BATEIbHOCTEH.

HimeTh mpeicTaBIeHHE O CXOUMOCTH TTOCIIE0BATEILHOCTH, YMETh HAXOAUTh
CyMMy 0€CKOHEYHO yOBIBAIOIICH I€OMETPHUECKOMN MPOTPECCHH.

[TpumMeHsATh METOT MaTEeMAaTHYECKOW UHTYKIIUU TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

KoauuyecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM IMeKTPOHHbIE
Ne n/n Konrpoabusie Ipakruuyeckne (uuppoBbie)
NPOrpamMMbl Bcero
padoTbI padoThI o0pa3oBaTe/ibHbIE
pecypchbl
1 UMCJIA U BBIYMCJIEHU L. 11 1
PanmonansHbie ynciia (IOBTOPEHNUE)
OVYHKIMH. KoopauHatel u
2 17 1
rpaduku. OyHKIIUU
3 AJITEBPANYECKUE BBIPAXKEHIA. 7
Bripaxkenus ¢ mepeMeHHBIMU
4 YPABHEHI/I}E N CUCTEMBbI 10 1
YPABHEHMUMU. Jlunelinble ypaBHEHHs
5 UHNCJIA U BBIYUCJIEHUSI. Crenens ¢ 6
HATypaJIbHBIM MOKa3aTelleM
AJITEBPAMYECKUE BBIPAXXEHU .
6 23 1
MHOro4IeHEI
7 AJITEBPAMYECKUE BBIPAXKEHNM . 14 1
DopMyIIbl COKPAIEHHOTO YMHOXKEHHS
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10
9 OYHKIUWU. JInnelinas pyHKIUsA 16 1
YPABHEHUS U CUCTEMbI
10 VPABHEHUM. CucreMs! JTHHEHHBIX 14 1
YpaBHEHUI
11 [ToBTOpenue, 0600MIIEHNE, 8 1
cUcTeMaTu3alys 3HaHUI
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 136 8 0




8 KVIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AJITEBPAMYECKUE BBIPAKEHU . 17 1
JpoOHO-palinoHalbHbIE BHIPAXKEHUS
2 UNCJIA U BBIYUCJIEHU . [lenumocTth 7
3 UNCJIA U BBIYMCJIEHU . KBanpatHblii 17 1
KOPCHB
4 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBanpathsie ypaBHeHUs
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
JIpoOHO-palmoHaNbHbIE YPaBHEHHS
6 YPABHEHUA 1 HEPABEHCTBA. 20 1
HepasencrBa
7 AJITEBPAMYECKUE BBIPAKEHU . 14 1
Crenenu
8 OYHKINU 15 1
9 [ToBTOpenue, 060061IeHNE, 10
CUCTEeMaTH3aIusl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 7 0




9 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabneie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 OYHKINU 30 1
) YPABHEHUA N1 HEPABEHCTBA. 21 1
KBagparusle HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. 29 1
VYpaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 25 1
N ITPOI'PECCHUH
5 AJITEBPAMYECKUE BBIPAXXEHU . 18 1
CreneHb ¢ pallMOHAJIBHBIM [T0KA3aTEIEM
6 [ToBTOpenue, 06001IeHNE, CUCTEMAaTH3AIUS 20
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 5 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB JIeKTPOHHBbIE
Ne n/n Tema ypoka Kontpoabnbie IIpakTnueckue Aara tuppossie
Bcero u3ydeHusi  o0Opa3oBaTeJIbHbIEC
padoTshI padoThI pecypest
1 [ToBTOpenue. ParmonanbHbIe Yncia 1
[ToBTOpenue. CpaBHeHue,
2 YIOPSAOYMBAHUE U aprUPMETHUECKUE 1
JICHCTBUSI C pallMOHAIbHBIMU YUCIAMHU
3 [ToBTrOpenue. Yucnosas npsmas, 1
MOJ1yJIb YHClia
[ToBTOopenue. [IponeHTHI, 3aNTUCh
4 IPOLIEHTOB B BUJIE€ ApoOU U Apodu B 1
BU/JIE TPOIIEHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a1a4u 1
Ha MIPOLICHTHI
5 IToBTOpenue. Tpu OCHOBHBIE 3a1a4n 1
Ha TIPOIICHTHI
7 IToBTOpenue. Penienre TeKCTOBBIX 1
3a/1a4 apuhMETHUYECKUM CTIOCOOOM
IToBTopenue. Pemenue 3anau u3
8 peabHOM MPAaKTUKK Ha YacTH, IPO0H, 1
MPOLICHTHI, IPUMEHEHUE OTHOLIEHUHN U
MIPONOPLUHI P PELIEHUH 33124
9 [ToBTOopenue. Pemenue 3a1ay us3 1

peasbHON MPAaKTUKU HA YacTH, Apoou,




MPOLICHTHI, TPUMEHEHUE OTHOLICHUHN U
MPOIMOPUUI IPU PEIICHUH 3a7a4

IToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 pelIeHne 3aa4 Ha JABIKEHUE, padoTy,
MOKYTIKH, HAJIOTH

1 KonTponbhas pabota no teme
"PanmonanbpHele ynuciaa'

12 Koopaunara Touky Ha TIPSIMOMA

13 UmcnaoBbie MTPOMEKYTKH

14 YucnoBbie TPOMEXYTKU

15 Paccrostare Mex 1y AByMs TOUKaMH
KOOPJIMHATHOMU IIPSMOM
[IpsimoyronbHas cucTeMa KOOpAMHAT.

16 AoOcuucca v OpJIHAaTa TOYKU Ha
KOOPAMHATHOM IIOCKOCTH
[IpstmoyronbHas cucTeMa KOOpAMHAT.

17 Aflcmucca v opHaTa TOUKH Ha
KOOPJMHATHOM TIIOCKOCTH

18 [Tpumeps! rpaduKkoB, 3aaHHBIX
bopmynamu

19 Urenue rpadMKoB pearbHBIX
3aBHCUMOCTEN

20 OYHKIMOHAThHBIE 3aBUCUMOCTH
MEX1y BETMIYMHAMH
[Tonstue pynkuuu. OyHKIUSA KaKk

21 MaTeMaTh4YecKasi MOJIeJb PEaIbHOTO

mnmponecca




[onsarue pynkunu. OyHKIUSA KaK

22 MaTeMaTH4iecKas MOJIeb PeaJbHOro
nporuecca
[onsarue pynkunu. OyHKIUS KaK

23 MaTeMaTh4yecKasi MOJIeb PeaIbHOrO
nporiecca

24 OO6nacth onpeaesieHus ¥ 00J1acTh
3HaYeHUN PYHKIUU

o5 OO0nacth onpeaesIeHus ¥ 00J1acTh
3HauUEHUN PYHKIHUU

26 Crioco0bI 3a1aHus PYHKIIUU

27 I'paduk pynkunu

08 KonTtponpsHast pabora o Teme
"Koopnunats! u rpadpuku. Oyaxmm”
Bripaxkenue ¢ nepeMeHHBIMU.

29 3Ha4YeHNE BBIPAKEHHS C
NIepEeMEHHBIMH
BripaxkeHue ¢ nepeMeHHbIMHU.

30 3HauEHUE BBIPAXKEHUS C
TIepEMEHHBIMH
BripaxkeHue ¢ nepeMeHHbIMU.

31 3HauEHUE BBIPAXKEHUS C
HepEeMEHHBIMU

32 IIpencraBieHune 3aBUCUMOCTH MEKTY
BEJIMYMHAMU B BUJIE (OPMYITBI

33 [IpencraBnenne 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B BUJIE (OPMYITBI

34 Boruucnenus no ¢popmynam




35

Beruncnenus o hopmynam

VYpaBHeHuUe ¢ OHON TEPEMEHHOM.

36
Kopens ypaBHeHuUs

37 CBolicTBa ypaBHEHUM C OJTHOU
NepEeMEHHOMN

38 CBoiicTBa ypaBHEHHI C OJTHOM
MEPEMEHHOM

39 PaBHOCUIIBHOCTH ypaBHEHUI

40 VYpaBHEHUE KaK MaTeMaTu4decKas
MO/IeJIb PEANbHOM CUTYaIH

41 Yucno KopHeH JIMHEMHOTO YPaBHEHUS

42 Yucno KopHEH TUHEHHOTO ypaBHEHUS

43 Pemenne TeKCTOBBIX 3a1a4 ¢
IIOMOIIBIO JINHEWHBIX YPAaBHEHHUN

m JluneliHoe ypaBHEHUE, cozieprKallee
3HaK MOJYJIS
KonrtponbHas pabora no remam

45 "BbIpakeHus ¢ nepeMeHHbIMA",
"JIuHelHbIe ypaBHEHHS"

46 CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM

47 CBoiicTBa CTENEHU C HATYpaJIbHBIM
nokasaresieM

48 CBolicTBa CTENEHH C HATYpaJIbHbIM
nokasaresem

49 CBolicTBa CTENEHH C HATYpaJIbHbIM

IIoKa3aTcjiemM




3ammch Ynuciia B JECATUIHON

S0 MO3UILIMOHHON CHCTEME CUHCIIEHUS !
51 3anuce 4yKucia B JSCATHYHON 1
MMO3UIMOHHOMN CUCTEME CUMCIICHUS
59 Onuounenbl. OTHOWICH CTaHIAPTHOTO 1
Buaa. CTeneHb OMHOWIECHA
53 OpnHowienbl. OJHOUIEH CTaHAAPTHOTO 1
Buaa. CTeneHb OHOYICHA
MHuorousiensl. MHOrOWIEH
o4 crangaptHoro Bujaa. CTeneHnb 1
MHOTrO4JIEHA
MHorousnensl. MHOrO4JIEH
55 cTraHaaptTHoro Buja. CTeneHb 1
MHOTrO4JIEHA
56 CrokeHne U BEIYUTaHUE MHOTOYJICHOB 1
57 CioKeHne U BEIYUTaHUE MHOTOYJIEHOB 1
58 CrnokeHne U BEIYUTaHUE MHOTOYJICHOB 1
59 YMHOXXEHNE U [AeJIEHe MHOTOUYICHOB 1
60 YMHOKEHUE U JIeJIEHHE MHOTOYJICHOB 1
61 VYMHOKEHUE U JIeJIEHHE MHOTOUYJICHOB 1
62 YMHOKEHUE U JIeJIEHHE MHOTOYJICHOB 1
63 [IpeobpazoBanue 1EIOTO BHIPAKECHHS 1
B MHOTOWIEH
64 [IpeoOpazoBanHme ETOTO BEIPAKECHHS 1
B MHOTOWIEH
65 [IpeoOpazoBanHue 11€7T0TO BBIPAKEHUS 1

B MHOTI'OYJICH




66

KopHu MHOrOuneHa

67

68

KOpHI/I MHOIo4JI€cHa

ToxnaectBo. ToXKIECTBEHHBIE
npeoOpa3oBaHusl ATreOpanyecKux
BBIPAXKEHUM

69

ToxnaectBo. ToXKIECTBEHHBIE
npeoOpa3oBaHus ANreOpanIecKux
BBIPAXKEHUM

70

71

72

ToxnaectBo. ToXKIECTBEHHBIE
npeoOpa3oBaHusl AIreOpandecKux
BBIPAKECHUI

ToxnectBo. ToXxnecTBEHHBIE
npeoOpa3oBaHusl AreOpanyecKux
BBIPAKECHUI

ToxnectBo. ToxnecTBEHHBIE

npeoOpa3oBaHus anredpandeckKux
BBIPAKECHUI

73

74

75

JlokazaTenbCTBO TOXKJIECTB

KonrtponbHas pabora no remam
"CrermneHb ¢ HaTypaJbHbIM
nmokaszareiieM", "MHuorouneHs!"

KBagpat cymMBl 1 KBaJipaT pa3HOCTH
JIBYX BBIpaXKEHUN

76

KBaapar cymMMbI HECKOJIBKHX
BBIPKECHUI

77

78

Ky6 cymMmbI 1 ky0 pa3sHOCTH ABYX
BBIPAKECHUI

Pa3zHoCTh KBaJpaTOB JABYX BBIPAXKEHUN




IIpousBenenune pa3HOCTH U CYyMMBI

7 JIBYX BBIPAXKECHUI

80 [IpousBenenue pasHOCTH U CyMMBI
JBYX BBIpaKCHUU

81 CymMa # pa3HOCTb KyOOB JIBYX
BBIPAXKEHUI

82 CymMa u pa3HOCTh KyOOB IBYX
BBIPAXKEHUM

83 Pa3znoxxenne MHOrousneHa Ha
MHOKUTENH
[Ipou3sBeneHrne pa3HOCTU CYyMMBI JBYX

84 BBIpQXEHHI, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIpAQXEHUH

85 Pa3znoxenne MHOrouneHa Ha
MHOHUTEIH

86 Boinecenue 00111ero MHOKUTEINS 3a
CKOOKH

87 Merton rpynnupoBKu
KonTponbHas padbora no teme

88 "DopMyITBI COKPAIIEHHOTO
YMHOXEHHS"

89 JemumocTh nensix uncen. CBoiicTBa
JEIUMOCTH

90 JemumocTs 1enbix uucelr. CBoicTBa
JEIIMMOCTH

01 IIpoctele u cocraBHble uncna. YETHbIE

1 HEUYETHBIEC YHCIIa




[Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3,

%2 6,9, 10,11 1
93 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 1
3,6,9, 10,11
[Ipu3HaKu JeTMMOCTH CYyMMBI U
94 MIPOM3BEICHUS LIEIIBIX YUCEI MPH 1
pelLIeHun 3a1a4
HauOonpmmii o0Imui AeIuTens U
95 HauMeHbIee olIiee KpaTHOE JBYX 1
qHCe
96 B3aumno mipocTeie dncna 1
97 Aunroput™m EBknupa. Jlenenue ¢ 1
OCTaTKOM
08 CpaBHEHUS TEIBIX YUCEI TI0 MOIYITIO 1
HaTypaJIbHOTO YHCIIa
99 Jlunetinas QyHkIws, e€ cBoiicTBa 1
100 Jluneiinas QyHkius, e€ cBoiicTBa 1
101 Jluneitnast pyHkuus, e€ cBolicTa 1
102 I'padux nuHeiHOM QyHKIIMM 1
103 I'paduk nmuHeitHON QyHKIINN 1
104 I'padux nuHeiHOM QyHKIMM 1
105 I'paduk nmuHeitHON QyHKIINN 1
106 I'padux pyakmm y = | X | 1
107 I'paduk pyHkumn y =| X | 1
108 I'padux pyakmm y = | X | 1
109 I'padux pynkumm y = | X | 1
110 Kycouno-3anannsie GpyHkuuu 1




111

Kycouno-3anannsie GyHKInu

112 Kycouno-3aannpie ¢ yHKIIMH

113 Kycouno-3anannbie GyHKINN

114 KonTtponbHas pabota mo Temam
"emumocts", "Jluneitnas pyHkuus"

115 VYpaBHeHue ¢ ABYMS TIEPEMEHHBIMH

116 VYpaBHeHME ¢ ABYMsI IEPEMEHHBIMU

117 I'paduix 1MHEHHOrO ypaBHEHUS C
JBYMs IIEpEMEHHBIMU

118 I'paduk nuneltHOTO ypaBHEHUS C
JBYMs IIEpEMEHHBIMU

119 CucreMbl TUHENHBIX YPaBHEHUH €
JBYMSI TIEpEMEHHBIMU

120 CucreMbl TMHENHBIX YPABHEHUH €
JBYMs IIEpEMEHHBIMU
I'paduyeckuii MeTos penieHus

121 CUCTEMBI JINHENHBIX YPaBHEHUH C
JBYMs TIEepEMEHHBIMU
I'paduyeckuii MeTos penieHus

122 CUCTEMBI JINHEHHBIX YPaBHEHUH C
JIBYMsI TIEpEMEHHBIMH
Pemtenune cuctem TMHEHHBIX

123 YpaBHEHHI C IBYMsI TEpEMEHHBIMHU
METOJIOM TTO/ICTAHOBKH U METOJIOM
CIIO’KEHUS

124 Pemienue cuctem TMHEHHBIX

YPaBHEHMH C IByMsI IE€PEMEHHBIMHU




METOAO0M IIOACTAaHOBKH U METOJOM
CJIOKCHHUA

125

Pemenne cuctem TUHEHHBIX
YpaBHEHUU C ABYMS IEPEMEHHBIMU
METOJIOM II0JICTAHOBKH U METOJIOM
CJIOJKEHMS

126

127

128

Pemenne cucreM IMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
METOJIOM I1OICTAHOBKU U METOJIOM
CIIOKEHUS

Cucrema 1ByX JMHEHHBIX YPABHEHUM

C IByMs IEPEMEHHBIMU KaK MOJIENb
peaabHON CUTYalluH

KonrponbHas pabora no reme
"CucreMbl TMHENHBIX YPaBHEHUH"

129

[ToBTOpeHue u 060061IEeHNE.
BeIpaxenus ¢ nepeMeHHbBIMU

130

131

132

[ToBTopenue n o6o6menune. CreneHs ¢
HaTypaJbHBIM [I0Ka3aTeJIEM

[ToBTOpenue u o6oObIIEeHHE.
OnHOYJICHBI U MHOTOUJICHBI.
ToxxnecTBeHHBIE TPEOOPa30BaAHUS
anreOpanyecKux BBIPAKESHHH

[ToBTropenue u 06o01meHne. PopmyIbl
COKpAIIEHHOTO YMHOKEHUS

133

[ToBTOpenue u 0600IIEeHNE.
Koopaunats! u rpaduxu.




[ToBTOpenue u 0600meHue. JInneiinas

134 .. 1
GyHKIUS 1 €€ CBOMCTBA
135 Wrorosas KoHTpoJbHAS paboTa 1
[ToBTOpenue u 06001IeHUE. Permenue
136 CHUCTEM JIMHEHHBIX YpaBHEHUH C ABYMsI 1
NIEPEMEHHBIMH
OBIIEE KOJIMYECTBO YACOB I1O 136

I[TPOTPAMME




8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Nem/m | Tema ypoka Kontpoabubie  IlpakTnueckue Aata wippoBbie
Bcero u3yyeHusi o0pasoBaTe/bHbIe
padoTshI padoThI pecypest
1 PanroHanbHbIE BRIpaXKEHUS 1
) ToxnecTBeHHbIE TPeoOpa3zoBaHUs 1
panMoOHABHBIX BBIPAKCHUH
3 ToxnecTBeHHbIe TpeoOpa3oBaHus 1
panMoHATBHBIX BRIPAKCHUIN
4 ToxnecTBeHHbIe TpeoOpa3oBaHUs 1
palMoHaIbHBIX BBIPAXKEHUN
5 ToxnecTBeHHbIE TPe0Opa3oBaHUs 1
paMoOHATBHBIX BRIPAKCHUI
Anrebpanueckas 1po0b. JlomycTumble
6 3HAYEHUS IEPEMEHHBIX B APOOHO- 1
paMOHABFHBIX BBIPAKECHUSIX
Anrebpanueckast 1po0b. JlomycTumble
7 3HAa4YEHHUs IEPEMEHHBIX B JIpOOHO- 1
palMoOHAIBHBIX BBIPAXKEHUAX
Anrebpanueckast 1po0b. JlomycTumble
8 3HAa4YeHHUs1 IEPEMEHHBIX B JIpOOHO- 1
palMoOHAIBHBIX BBIPAKEHUSIX
9 OcHOBHOE CBOMCTBO anredpanveckon 1
npobu
10 OcHOBHOE CBOWCTBO anredpanyeckon 1

npobu




Ci1o)eHre U BEIYUTAHUE

11 .
anredpandecKux apooei

12 Clio)keHHe ¥ BBIYUTAaHUE
anredpanvdecKux apooeit

13 VYMHOXXEHHUE U eJIeHUE
anredpandecKux apooei

14 YMHOKEHUE U JEIEHUE
anredpandecKux apooei

15 YMHOKEHUE U JEIEHNE
anredpanvdecKux apooeit

16 Bo3sBenenue anredpandeckoit 1podu B
CTEIICHb

17 KonTponbhas padota no teme
" JIpoOHO-palMOHAIEHEIC BRIpaKEeHUS"

18 JleneHue ¢ ocTaTKOM

19 CpaBHeHUS 1ENbIX YHCeN 10 MO0
HaTypaJIbHOTO YKcia

20 CpaBHEHUS TEITBIX YHCET 10 MOTYJITIO
HATypaJIbHOTO YHCIIa

21 CBolicTBa CpaBHEHUH 110 MOZYJIIO

22 CBoiicTBa CpaBHEHUH IO MOTYJTIO

23 OcTaTku CyMMBI U TTPOU3BEICHUS 1O
JTAaHHOMY MOJTYJTIO

24 OcTaTKu CyMMBI U TIPOU3BENCHUS T10
JTAaHHOMY MOJYJTIO

25 KBanpatHsie kopHU




Apudmernieckuil KBaJpaTHBII KOPEHb

26 .
U ero cBoOHcTBa

7 Apudmernieckuil KBapaTHBII KOPEHb
U €ro CBOMCTBA
[ToHATHE MPPALIMOHAIBHOTO YHCIIA.

28 JleficTBUS ¢ HppaIIMOHAILHBIMU
qHUCcIaMU

29 CBoiicTBa IEHUCTBUH C
UppaloHaIbHBIMU YUCIIAMU

30 CoiicTBa aelicTBUl €
MppaMOHATILHBIMU YUCIIAMH

31 CBOMCTBa JEUCTBUH C
UppalvoHaIbHBIMU YUCIIAMU

32 CpaBHEHHE HPPALMOHATBHBIX YHCEI

33 CpaBHEHHE HPPALMOHATBHBIX YHCEIT
MHOXecTBO JIeHICTBUTENBHBIX YHCEIL.

34 IIpencraBieHus 0 pacIMPEHUAX
YHCIIOBBIX MHOXECTB
JlonmycTHMBIe 3HAYSHHS TIEPEMEHHBIX B

35 BBIPOKEHUSX, COACPIKALIIX
apu(pMeTHYeCKUe KBaJIpaTHbIe KOPHU
JlonmycTHMBIe 3HAYSHHS TIEPEMEHHBIX B

36 BBIPAKEHUSX, COJICPKAIIIX
apru(pMeTHIECKUE KBAIPaTHBIE KOPHU
ToxnecTBeHHbIe TpeoOpa3zoBaHus

37 BBIPaXXEHUH, COAEPIKALIUX

apudmeTnyecKkue KBaapaTHbIe KOPHU




38

ToxnecTBeHHBIE TpeoOpa3zoBaHUs
BBIpXEHUI, CoIepKaIUuX
apudmeTryecKkue KBaapaTHbIE KOPHU

39

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKECHUH, COAEPIKALLUX
apu(pMeTHYECKIE KBaIpaTHbIE KOPHU

40

41

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAYKEHH, COJIEPKAILUX
apudmeTHUecKre KBaIpaTHBIC KOPHU
KonTponbhas pabota mo teme
"KBanpatHblif KOpeHb"

42

KBanpatHoe ypaBHeHHE

43

44

45

46

®opMyIia KOpHEWU KBAaJPATHOTO
ypaBHeHus. KonnuecTBo
JIEWCTBUTEIbHBIX KOPHEW KBAIPATHOTO
YpaBHEHUSA

®opMyiia KOpHEN KBagpaTHOIO
ypaBHeHus. KonnuecTtso
JEMCTBUTEIIBHBIX KOPHEN KBaJAPAaTHOIO
YpaBHEHUS

®opMyiia KOpHEN KBagpaTHOIO
ypaBHeHus. KonnuecTso
JEUCTBUTEIILHBIX KOPHEN KBAJAPAaTHOIO
YpaBHEHUS

®opMyita KOpHEH KBagPaTHOIO
ypaBHeHus. KonnuecTso
JENCTBUTEIILHBIX KOPHEN KBaJAPaTHOIO
ypaBHEHUSA




47

Teopema Buera

48 Teopema Buera
VYpaBHEHMSI, CBOAUMBIE K TMHEWHBIM

49 YpaBHEHHUSM HJIH K KBaJIPaTHBIM
YPaBHEHHUSAM
VYpaBHEHMSI, CBOAUMBIE K TMHEWHBIM

50 YpaBHEHUSM UJIHM K KBaJPaTHBIM
YPaBHEHHUSAM

o1 KBagparHoe ypaBHeHHE C mapaMeTpom

52 Pemenue kBaapaTHBIX ypaBHEHUI C
napamMeTpamu

53 Pemrenne kBagpaTHBIX YpaBHEHHH €
napameTpamu

54 Pemennie kBaapaTHBIX ypaBHEHM,
coJieprKaIluX 3HaK MOIYJIs

55 Pemrenne kBagpaTHbIX ypaBHEHMUI,
COJIEpIKaIMX 3HaK MOIYJIS

56 VYpaBHeHHE Kak MaTeMaTH4yecKas
MOJIETb PEATbHOM CUTYalluU

57 Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOIIIBIO
KBaJIpaTHBIX YPABHEHUM

58 KonrtponbHas pabora no teme
"KBanpaTHsle ypaBHeHuUs"

59 JpoOHO-palmoHaIbHBIC YPaBHEHUS
Pemenue 1poOHO-paiMoHaIbHBIX

60 YPaBHEHUH, CBOJSALINXCS K TMHEUHBIM

YpaBHEHHSIM




61

Pemenue 1poOHO-paimoHaTBHBIX
YpPaBHEHUM, CBOJSIIMXCS K IMHEHHBIM
YpaBHEHHUSIM

62

Pemenue 1poOHO-parimoHaTBHBIX
YPaBHEHUU, CBOISIIMXCS K JIMHEUHBIM
YPaBHEHUAM

63

64

65

Pemenue npoOGHO-paninoHaIbHBIX
YpaBHEHUM, CBOJSIINXCS K KBaJAPATHBIM
YpaBHEHUSIM

Pemenue npoOHO-panioHaIbHBIX
ypaBHEHUH, CBOJISALINXCSA K KBAAPATHBIM
ypaBHEHUSAM

Pemenue npoOHO-paninoHaIbHBIX
ypaBHEHUH, CBOJIALINXCSA K KBAAPATHBIM
ypaBHEHUSAM

66

Pemenue npoOHO-paliioHaNbHbBIX
YpaBHEHUI METOJIOM 3aMEHbI
IIEpPEMEHHOMN

67

68

69

Pemenue npoOHO-paliioHaNbHbBIX
YpaBHEHUI METOJIOM 3aMEHbI
MepPEMEHHOMN

Pemenue 1po6HO-paliMoOHaIbHBIX
YPaBHEHUN METOJOM 3aMEHBI
MIEPEMEHHOMN

Pemenue 1poOHO-paiMoHaIbHBIX
YPaBHEHUN METOJOM 3aMEHBI
IIEpPEMEHHOM




Pemenne TeKCTOBBIX 3azaa4 ¢ IOMOIIBIO

70 IpOOHO-pPALlMOHATIBHBIX YPABHEHUI 1

71 Pemrenue TeKCTOBBIX 33724 C TOMOIIBIO 1
JIpOOHO-palMOHANILHBIX YpaBHEHUN

7 Perienue TeKCTOBBIX 3a/a4 C IOMOIIBIO 1
IpOOHO-PALlMOHATIBHBIX YpaBHEHUI

73 Pemrenue TeKCTOBBIX 3a/a4 C TOMOIIBIO 1
IpOOHO-pPALlMOHATIBHBIX YPABHEHUI

72 Perrenne TeKCTOBBIX 33724 C TOMOIIBIO 1
TPOOHO-pAllMOHATIBHBIX YPABHEHUI

75 Perienue TeKCTOBBIX 3aJau C TOMOIIBIO 1
IpOoOHO-paLlMOHATIBHBIX YPABHEHUIN

76 I'paduueckas mHTEpIIpETAIIS 1
YpaBHEHHH C IBYMsI IEPEeMEHHBIMU

77 KonTponbhas padota no teme 1
"IpoOHO-palinoHalbHbIE YpaBHEHUS"

78 YucnoBsle HEPABEHCTBA 1

79 CBolicTBa YHUCIOBBIX HEPABEHCTB 1

80 CBolicTBa YHCIIOBBIX HEPABEHCTB 1

81 Jloka3arenbCcTBO HEPABEHCTB 1

82 Hepagenctso ¢ nepemenHoit. Ctporue u 1
HECTpPOTHe HEPaBEHCTBA

83 HepasenctBo ¢ nepemennoi. Ctporue u 1
HECTpPOTHe HEPABEHCTBA
Cli0’)keHHE U YMHOKEHUE YUCTOBBIX

84 HepaBeHCTB. OlIeHUBaHNE 3HAYCHUSI 1

BBIPpAXKCHUSA




CnoxxeHre ¥ YMHOKEHHE YHCITIOBBIX

85 HepaBeHCTB. OlICHMBAaHUE 3HAUYCHUS
BBIPAKECHUS
[TonsTHE O pElIEeHNH HEPABEHCTBA C

86 OJTHOM MepeMeHHONH. MHOXKECTBO
peLICHUI HEPABEHCTBA
[TonsiTHE O pelIeHnH HEPaBEHCTBA C

87 OJTHOM MepeMeHHONH. MHOXKECTBO
peLIeHUI HEPABEHCTBA

88 PaBHOCHIIbHBIE HEPABEHCTBA.
HepaBenctBo-cnencraue

89 YucaoBbie TPOMEKYTKH
JIuHeltHoe HepaBEHCTBO € OJAHOM

90 MIEPEeMEHHON ¥ MHOXECTBO €T0
peleHuit

o1 Pemenue nuHEHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOU

92 Pemrenne nTMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN

93 Pemrenne nTMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN

94 CucreMpl TMHEVHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM

95 CucreMbl TMHEHHBIX HEPABEHCTB C
OJIHOU MEepEeMEHHOM
Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO

96 JMHEWHBIX HEPABEHCTB C OJTHOM

IIEPEMEHHOMN




97 KonrponsHas pabora o reme
"HepaBencrna"

98 CrteneHsb ¢ LeNIBIM IT0Ka3aTeIeM

99 CBoiicTBa CTENICHH C IEIBIM
MOKa3aTreyieM

100 CBOICTBA CTEIIEHU C I[EIBIM
IoKa3aTejieM

101 CBoiicTBa CTENIECHH C IEIBIM
IoKa3aTejieM
[IpeoOpazoBaHue BBIpAXKEHUH,

102 coJiepKalluX CTEIEeHHU C IEIbIM
IOKa3aTelieM
[IpeoOpazoBaHue BEIpAKCHUH,

103 COJIEpIKaIMX CTCTICHH C IEJIBIM
IOKa3aTelIeM
[IpeoOpazoBaHue BhIpaXKEHUH,

104 COJICPIKAIMX CTETICHH C TEJTBIM
IoKa3aTeyieM

105 CranpapTHbIi BUA Yyncaa

106 CrannmapTHBIA BU 9HCTIa

107 JlelicTBUS C YMCIIaMH, 3alTHCAHHBEIMU B
CTaHJIAPTHOM BHUJIC

108 JlelicTBUS C YUCIIaMH, 3alIHCAHHBEIMU B
CTaHJIaPTHOM BUJIE
Pa3mepbl 00bEKTOB OKPYXKAIOIIETO

109 MHUpa, JUTUTETLHOCTH TIPOIECCOB B
OKpYKaroIleM MUpe




110

Pa3mepbl 00bEKTOB OKPYKAIOIIETO
MUpa, JUIUTEIHHOCTh IPOIIECCOB B
OKpY>KaloIlleM MUpe

111

Pa3mepbl 00bEKTOB OKPYKAIOIIETO
MHUPa, JJIUTETbHOCTH IPOIECCOB B
OKpY>KaIOIlleM MUpE

112

113

KonTponbHas padoTa 1mo Teme
"Crenenu"

OO6macTh onpeaesieHUss © MHOXKECTBO
3HaYEHUN PYHKINH

114

OO0acTh onpeIesIeHus] © MHOKECTBO
3HaYeHUH PYHKIUU

115
116

CrniocoOsl 3a1anust GyHKIUN

I'padux pyHKIIHN

117

118

119

120

UreHue CBOMCTB PyHKLINHU I10 €€
rpaduky. [Ipumeps! rpaduxos
(GyHKIUH, OTpaXKaIOUIUX peabHbIe
IIPOLIECCHI

DyHKIUY, ONHUCHIBAIOLINE MIPSIMYIO U
00paTHYIO TPONOPIIMOHAIbHBIE
3aBUCHUMOCTH, UX TpaduKu

@OYHKIMHU, ONUCHIBAIOIINE MPAMYIO U
00paTHYIO TPOMOPIIMOHATEHEIE
3aBUCHMOCTH, UX TpaduKu
DYHKINN, OMICHIBAIOIIUE MPIMYIO U
00paTHYIO TPOMOPIIMOHATEHBIE
3aBHUCHUMOCTH, UX TpaduKu

121

@yHkuA Y = X2 1 e€ CBOMCTBA




122 OyHKuMs Y = X2 1 € cBoicTBa 1
123 OyHk1usa Y = X3 u e€ cBolicTBa 1
124 OyHKIUA Y =K/X U e€ cBOICTBa 1
125 OyHKIUA Y =K/X U e€ cBOICTBa 1
126 DyHKIUA Y =VX U €€ CBOICTBa 1
127 KonTponbras pabota mo teme 1
"OyHkuun"
[ToBropenue no teme "ToxeCTBEHHBIE
128 npeoOpa3oBaHMs pallMOHATIBHBIX 1
BbIpaKeHU1"
[ToBropenue no teme "ToxeCTBEHHBIE
129 npeoOpa3oBaHMs pallMOHATIBHBIX 1
BbIpaKEHU1"
[ToBTOpenue no teme "ToxknaecTBEHHbIE
130 npeoOpa3oBaHus BBIPAKEHHIA, 1
coJiepKaluX apupMeTHIecKue
KBaJIpaTHbIE KOPHH"
[ToBTOpenue no teme "Pemienue
131 KBaJpaTHBIX YpaBHEHU. Pemienne 1
3aJ1a4 ¢ IOMOUIbIO ypaBHEHUI"
IToBTOpenue no teme "Pemenne
132 JIpOOHO-pallMOHANIBHBIX YpaBHEHUI. 1
Pemrenue 3agad ¢ mOMOIIBIO
ypaBHeHUH"
IToBTOpenue no teme "Pemenne
133 JIMHENHBIX HEPABEHCTB U CUCTEM 1

JUHENHBIX HEPaBEHCTB"




[ToBTOopenue no Teme "Perenue

P

134 JIMHEWHBIX HEPABEHCTB M CHCTEM 1
JINHEHHBIX HEPABEHCTB"

135 [ToBTOpenwue mo teme "CreneHun"

136 [ToBTopenue nmo teme "dyHkiun" 1

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 136




9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
°
JIE-II Tewma ypoxa Bcero Konrporenpie  IMpakriieckue il:;:eﬂl/lﬂ :)Ig[()l;l;zil;fenbﬂme
padoTshI padoThI pecypebi
1 Oynknus. O0IacTh ONPEACTICHHUS 1 1
00JyacTh 3HaYCHUH PyHKITUN
5 Crenennble (PYHKIIMH C HATYypaTbHBIMU 1
MOKa3aTesIMU, UX TpapUKu U CBOKWCTBA
3 Crenennble (PYHKIIMH C HATYpPaTbHBIMU 1
NOKa3aTeJsIMH, UX TpaprKH U CBOMCTBA
4 I'padukn dyHKImit: y =X, y=1/x,y = | 1
X|
5 Ipaduxn Gyskmumit: y =X, y=1/x,y = | 1
X|
5 ®ynkuus. Bo3pactanue u yobiBaHue 1
(GyHKIHIA.
7 Oynkuus. CBONCTBAa MOHOTOHHBIX 1
GbyHKLIUH.
8 Oynkus. CBONCTBa MOHOTOHHBIX 1
GbyHKLIU.
9 Oynknus. CBONCTBa MOHOTOHHBIX 1
GyHKIIHIA.
10 YérHble 1 HeUETHBIE (PYHKIINU.
11 CaolicTBa YETHBIX U HEUETHBIX (YHKIIHIA.
12 OrpaHu4eHHbIE U HEOTPAaHUYEHHBIE 1
byHKINN.




OI‘paHI/I‘IeHHBIG U HCOI'PaAHNUYCHHBLIC

13
GyHKIIHH.

14 KBagparusiii Tpéxunes. Kopuu
KBaJPaTHOIO TpEXUJICHA

15 PaznoxeHue kBagpaTHOro TpéxuieHa Ha
JMHENWHbIE MHOXKUTEIN

16 KBanparuunas ¢pyHkuus u e€ cCBOWCTBa

17 [Tapabosna, KOOpAUHATHI BEPILUHBI
napaboJibl, 0Cb CHMMETPHUH 11apadoIIbl
[Tonoxenue rpaduka KBaapaTUYHON

18 (GYHKIIMH B 3aBUCUMOCTH OT €&
ko3 purmeHToB

19 [TocTpoenwue rpaduka KBaapaTHIHON
byHKITUN

20 [Toctpoenwue rpaduka KBagpaTHIHON
byHKIUM

21 [TocTpoenue rpaduka KBaApaTHIHON
byHKIIIN

29 Hcnonb3oBaHue CBOMCTB KBAAPaTUUHOM
GYHKIUM IS pelieHust 3a1a4

23 Hcronb30BaHue CBOWCTB KBaIpaTUYHOU
GYHKIMM JUIs pelieHust 3a1a4

24 PacTspkenue u cxarue rpadukoB
byHKUINH.

o5 [Toctpoenue rpadukoB GpyHKIUN C
MOMOIIbIO TPe0OpazoBaHuit

26 [Toctpoenue rpadukoB QyHKIHI ¢

MOMOIIbIO TPe0Opa3oBaHuit




27 I'paduxu pynxmii y=|f(X)| u y=Ff(|x|)

28 Ipacpuxu dpyrxumit y=[f(x)| u y=f(|x|)

29 [ToBTOpenue no teme "®yHKuNU, UX 1
cBoicTBa U rpaduku"

30 KonTtponsHas padora no teme "®dyHkuuwu, 1
uX CBOicTBa U rpaduku”

31 Ilenoe ypaBHEHHE U €r0 KOPHU 1

32 Lenoe ypaBHEHHE U €T0 KOPHU 1

33 [Tpuémpbl pereHus HeabIX ypaBHEHUI 1

34 [Ipuémsl pemeHns HenbiX ypaBHEHUN 1

35 [Tpuémpbl pereHus HeabIX ypaBHEHUI 1

36 Pemenune {[pO6HO-paIII/IOHaJII>HI>IX 1
ypaBHEHUH

37 Pemenue npoOHO-paimOHAIBHBIX 1
YpaBHEHUH

38 Penenne npo6GHO-paiMOHAIBHBIX 1
yYpaBHEHUHU

39 KBaleaTHI)If! HEPaBEHCTBA C OJHOMN 1
HepeMeHHOM

40 KBaleaTHI)If! HEPaBEHCTBA C OJHOU 1
NepeMEHHOM

41 Pemenne 1po6GHO-paiOHaIBHBIX 1
HEPaBEHCTB

42 Pemenne npoOGHO-paiioHaNIbHBIX 1
HEPaBEHCTB

43 Pemenne npoOGHO-paiiOHaNIbHBIX 1

HEpPaBEHCTB




Pemenne HepaBeHCTB TpadUUECKUM

44 METOJIOM U METOJIOM UHTEPBAJIOB 1

45 Pemenue HepaBeHCTB rpadudecKuM 1
METOJIOM U METOJIOM HHTEPBAJIOB

46 VYpaBHeHuUs1, coaeprKaIiiue 3HaK MOTYJIS 1

47 YpaBHeHus, coiepxKamme 3HaK MOy 1

48 HepaBeHcTBa, copeprkaiiye 3HaK MOTYJIst 1

49 HepaseHnctBa, conepikaiine 3HaK MOYJIA 1

50 [ToBTOpenue no teme "YpaBHEHUS U 1
HEpPABEHCTBA C OJIHOW MepeMeHHOMN"
KonTponbhas pabota no Teme

51 "VpaBHEHUs U HEPABEHCTBA C OJJHOM 1
nepeMeHHoi"

52 YpaBHEHHE ¢ ABYMSI IEPEMCHHBIMU U €T0 1
rpaduk

53 CucremMa ypaBHEHUH C TByMS 1
MIePEeMEHHBIMHU

54 ['padmyeckuii METOA peIIeHUs CUCTEM 1
YpaBHEHUH C ABYMS IEPEMEHHBIMU

55 Pemenue cucreM ypaBHEHUH ¢ IBYyMSI 1
MIEPEMEHHBIMH CITOCOOOM ITOICTAHOBKH

56 Pemenue cucreM ypaBHEHUH C TBYMsI 1
MIEPEMEHHBIMH CITOCOOOM CIIOXKEHUS
Pewienne cucreM ypaBHEHUN ¢ JBYMs

57 MIEPEMEHHBIMH CIIOCO0aMU TIOJICTAHOBKHU 1
U CIIO)KCHHUS

58 Jpyrue cnocoObl peleHust CUCTEM 1

YPaBHEHUH € ABYMS IEPEMEHHBIMU




Jpyrue crocoObl pemeHus CUCTeM

59 YpaBHEHUH C ABYMS IEPEMEHHBIMU
Cucrema ypaBHEHUH C IByMs

60 NEPEMEHHBIMH KaK MOJIENb PeaTbHOM
CUTyalluu
Cucrema ypaBHEHUH C IByMsI

61 MePEMEHHBIMH KaK MOJICIb PeaIbHON
CUTyalluu

62 CucTtemMbl HEpaBEHCTB C OAHOU
NepeMeHHON

63 CucTtemMbl HEpaBEHCTB C OJHOU
MIEPEMEHHOMN
HepaBeHCTBO ¢ AByMs TepeMEHHBIMHU.

64 Pemienune nepaBeHCTBA ¢ IBYMS
NIEPEMEHHBIMU

65 CucreMbl HEpaBEHCTB C JIBYMsI
NIEPEMEHHBIMU

66 I'padmuueckuit MeTo penieHus cucteM
HEPABEHCTB C JABYMs IEPEMEHHBIMU

67 I'paduueckuit MeTo petieHus cucteM
HEPABEHCTB C ABYMs [I€PEMEHHBIMU

68 HepaBeHncTBa ¢ 1ByMs IEpEMEHHBIMH,
coJieprKallye 3HaK MOyJIs

69 HepaseHnctBa ¢ 1Byms mepeMeHHBIMU,
coJieprKalye 3HaK MOTyJist

70 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO

HEPABCHCTB, CUCTEM HEPABCHCTB




Pemenne TeKCTOBBIX 3aga4 C IIOMOIIIbIO

& HEpPaBEHCTB, CUCTEM HEPaBEHCTB
[ToBTOpenue no teme "YpaBHeHus,

72 HEPABEHCTBA C ABYMs [IEPEMEHHBIMHU U UX
cuctembl"”
KonrtponbHas pabora no teme

73 "VpaBHEHUSI, HEPABEHCTBA C ABYMS
NIEPEMEHHBIMU U UX CUCTEMBI"
[ToHsATHE YMCIOBOM MOCIIEA0BATEILHOCTH.

74 Koneunble 1 6eCKOHEUHBIE
[0CJIE10BATEIbHOCTH
CriocoObI 3a1aHUS TTOCIIEIOBATEILHOCTH

75 onucaTeIbHbIN, TAOIMYHBIHN, C TOMOIIbIO
(bopMyIbl N-TO wieHa, peKyppPEeHTHbII

76 Bospacraromue u yobIBaromme
MOCJIEI0BATEIbHOCTH

77 OrpaHuyeHHbIE U HEOTPaHUUYCHHbIE
IIOCJIE0BATEIBHOCTH.

78 MeTton MaTeMaTUYECKON UHTYKIIUU

79 MeTton MaTeMaTUYeCKON UHTYKIIUU

80 Apudmernueckas 1 reoMeTpudecKas
IIPOrpPeCCUm

81 ApudmeTrnueckasi U reoMeTpuyecKas
IPOrpeccuu

82 CBoiicTBa 4JieHOB apu(METHUECKON U
F€OMETPUYECKON MTPOrpeECCUit

83 CBoiicTBa 4JIeHOB apu(METHUECKON U

T€OMETPUYECKON MTPOrpeECCUit




84

@opmyIiel N-To yieHa apuPMEeTHIECKOHN U
FeOMETPUUYECKON TPOrpeccuii

85

86

@opmyIiel N-To wieHa apuPMEeTHIECKON 1
r€OMETPUYECKON MTPOrpeECCUi
®dopmyibl N-T0 YieHa apuhMEeTUIECKON 1
FeOMETPUUYECKON TPOrpeccuid

87

®opMyIbl CyMMBI IEPBBIX N YJICHOB
apupMETUUECKON U TEOMETPUUECKON
nporpeccuit

88

DopMyIbI CyMMBI IIEPBBIX N YJIEHOB
apuQMETHIECKON 1 TEOMETPHISCKOMN
IIpOrpeccuit

89

90

91

92

@opMyIbl CyMMBI IEPBBIX N UJIEHOB
apuQMETHIECKON 1 TEOMETPHUSCKOMN
porpeccuit

[IpencraBnenue 0 CXOIUMOCTH
MOCJIEI0BATEIbHOCTH, O CYMMHUPOBAHUHU
OecKOHEYHO yObIBaroIIei
T€OMETPUUYECKON MTPOTPECCUU

[IpencraBieHne 0 CXOAUMOCTH
MIOCJIEIOBATEILHOCTH, O CYMMHPOBAaHUHU
OecKOHEYHO yObIBaroIIei
TeOMETPHUYUCCKOM MPOTPECCUr

33.2[21111/1 Ha NPOUCHTHI, 0OaHKOBCKHE
BKJIaZbl U KPECAUTHI

93

3amaun Ha IPOIICHTHI, OAHKOBCKHUE
BKJIQJIBI U KPETUTHI




3aaun Ha POIEHTHI, 0AHKOBCKUE

%4 BKJIa/Ibl ¥ KPEIUTHI

95 3aaun Ha IPOIEHTHI, 0AHKOBCKUE
BKJIQ/IbI ¥ KPEIUTHI

96 3aauu Ha NPOLIEHTHI, OAHKOBCKUE
BKJIa/Ibl ¥ KPEIUTHI

97 [ToBTOpenue no teme "Yucnopbie
II0CJIEI0BATEILHOCTHU U Iporpeccun”

98 KonTtponpHas padora no Teme "UnciaoBbie
NI0CJIE0BATENbHOCTH U Iporpeccun”

99 OyHKIMs, 00paTHas TaHHOM!|

100 OyuK1Ms, 0OpaTHasK CTETIEHHON (QYHKIUU
C HaTYpaJbHBIM MTOKa3aTeIeM|

101 Kopens n-it crenenn. CBoiicTBa KOpHS N-
U cTeneHu

102 Kopens n-ii crenenu. CBolicTBa KOpHs N-
U cTeneHu

103 Kopens n-it crenenu. CBoiicTBa KOpHS N-
U cTeneHu

104 CreneHb ¢ pallMOHAIbHBIM MIOKa3aTeIeM U
e€ CBOICTBA

105 CreneHb ¢ pallMOHAJIbLHBIM MIOKa3aTeIeM U
€€ CBOICTBA

106 CreneHp ¢ paloOHATBHBIM TIOKa3aTeIeM U
€€ CBOICTBA

107 Pemenune nppanoHaibHBIX YpaBHEHUN

108 Pemenne nppanmoHanbHBIX ypaBHEHUH




109

Pemenue nppaunOHaIbHBIX HEPABEHCTB

110 Pemenre nppamnroHaabHBIX HEPABEHCTB
ToxnecTBeHHbIE TPeoOpa3oBaHus

111 BBIPOKCHHM, COACPIKAITUX KOPEHb N-I
CTETEeHH
ToxnecTBeHHbIE TPeoOpa3oBaHus

112 BBIPAKECHUM, COAECPIKAUX KOPEHb N-I
CTETEeHH
ToxnecTBeHHbIE TpeoOpa3oBaHuUs

113 BBIPAKECHUM, COAECPIKALUX CTEIIEHb C
palMOHAJILHBIM [TOKA3aTeNeM
ToxxaecTBeHHbIE TpeoOpazoBaHUs

114 BBIPOKECHHM, COACPIKAIIUX CTETICHB C
palMOHAJILHBIM [TOKA3aTeNeM

115 [ToBTOopenue no teme "CreneHs ¢
panuoHaNbHBIM MTOKa3aTenem"

116 Kontponbnas padota o teme "CremneHs ¢
panroHaIbHBIM MOKa3aresaem"

117 [ToBTOopenue no teme "dyHKIMU, NX
cBoiicTBa u rpaduxu”

118 [ToBTOpenue no reme "dyHKINHU, UX
cBoiicTBa 1 rpapukn”

119 IToBTropenue no teme "OyHKIUYU, UX
cBoiicTBa u rpaduxu”

120 [ToBTOpenue no Teme "YpaBHeHus u
HEPABEHCTBA C OJIHOM NepeMeHHOM"

121 [loBTOpenue no teme "YpaBHeHus u

HEPABEHCTBA C OJIHOM NepeMeHHOM"




[ToBTOpenue no teme "YpaBHeHus u

122 HEpPABEHCTBA C OJIHOW NMepeMeHHOMN"
[ToBTOpenue no teme "Cucremsl

123 YPaBHEHU U HEPABEHCTB C IBYMs
[IEPEMEHHBIMU"
IToTOpenue no teme "Cucremol

124 YpaBHEHU U HEPABEHCTB C ABYMS
[IEPEMEHHBIMU"
[ToBTOpenue no teme "Cucremsl

125 YpaBHEHUI U HEPABEHCTB C IBYMs
nepeMeHHbIMU "

126 [ToBTOpenue no reme
"ITocnenosarensHoCcTH"

197 [ToBTOpenue no teme
"ITocnenoBarenbHOCTH"

198 IToBTOpEHME 1O TEME
"ITocnenoBaTenbHOCTH"

129 [ToBTopenue no teme "Crenenu 1 KOpHU"

130 IToBTOpenue no reme "Crenenu U KOpHH"

131 [ToBTopenue no teme "Crenenu 1 KOpHU"
[ToBTOpenue no teme "[IpeodpazoBanue

132 HENBIX ¥ JPOOHO-PAlMOHATIBLHBIX
BBIPKEHU"
[ToBTopenue no teme "l[IpeodpazoBanue

133 HENBIX U APOOHO-pAIlMOHATIBHBIX

BBIpaXEHUI"




134

Pemenue TekcTOBBIX 3a/1a4
apupMETUUECKUM M aJIreOpandecKum
criocobaMu

135

Pemrenue TekcTOBBIX 33134
apuQMEeTHYECKUM U alreOpandecKum
crocobdamu

136

Penrenue TekcToBBIX 33124
apuQMEeTHYECKUM U alreOpandecKum
crocobamu

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble peAMeTHBIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCIECHUS
11 BeimonHsATe, couerasi YCTHBIE M MMCbMEHHBIE MTPUEMBI, apu(METHUECKUE
' JENCTBUS C pallMOHAIbHBIMU YU CIAMU
HaxonuTh 3Hau€HMs YMCIOBBIX BBIPAKEHUH, TPUMEHITH Pa3HOOOpa3HbIe
1.2 crocoObl M NPUEMBI BBIUMCIICHHUS 3HAYEHUH JPOOHBIX BbIPAKEHUM,
coJiepKaluX OObIKHOBEHHbBIE U JIECATUYHbIE IPOOU
[Tepexoautk OT 0AHOI (hOpMBI 3anTUCH YHCeN K APYroi (IpeoOpa3oBbIBATH
1.3 JECATUYHYIO JIpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCATUYHYIO IPOOb)
14 CpaBHMBATh U YHOPSIIOUYMBATh pallMOHAJIbHBIE YHCIIA
1.5 OKpyrnaTh uncia
BbINONMHATE NPUKUAKY M OLEHKY pe3yJbTaTa BbIUHUCICHHH, OLEHKY
1.6 3HAYEHHUM YUCIIOBBIX BBIPAXKCHUM. BBINOIHATE NEMCTBUSA CO CTENEHSAMHU C
HaTypaJIbHBIMH MOKa3aTeNsIMU
17 [IpuMeHATh TpHU3HAKK ~ JEIMMOCTH, Ppa3JIO)KEHUE Ha MHOXHUTEIN
' HaTypaJIbHBIX YUCEIl
Pemarb nmpakTMKO-OPUEHTUPOBAHHBIE 33]1a4M, CBSI3AHHBIE C OTHOLIEHUEM
18 BEJIMYHMH, IPONOPLHOHAILHOCTBIO BEJIMYHMH, IIPOLIEHTaMH,
' MHTEPIPETUPOBATh PE3YNbTATHI PELICHU 3a/1ad C YYETOM OTrpaHMUYEHUM,
CBSI3aHHBIX CO CBOICTBAMHU pacCMaTpPUBAEMBIX 00BEKTOB
2 AnrebpanuecKue BhIpAXKEHUS
51 Hcnonp3oBath  anreOpandyeckylo  TEPMHUHOJOTHUIO U CHUMBOJIUKY,
' MPUMEHSTH €€ B IPOLIECCe OCBOCHUSI yUeOHOr0 MaTepHrala
59 HaxonuTh 3Ha4yeHns: OyKBEHHBIX BBIPAKEHUN NMPH 33JaHHBIX 3HAYCHMIX
' HIEPEMEHHBIX
53 BeimonuATe  mpeoOpa3oBaHUs  LEJNOTO  BBIPAKEHHsT B MHOTOWIEH
' NPUBEJICHUEM MOJO0OHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK
54 BbIIONMHATE YyMHOXKEHHE OJHOYJIEHAa Ha MHOTOWIEH M MHOIOWIEHa Ha
' MHOT'OYJICH, TPUMEHATH (POPMYIIBI KBapaTa CyMMBI M KBaJipaTa pa3HOCTH
OcymiecTBIATh pa3ioKeHUEe MHOIOWIEHOB HAa MHOMKHUTEIN C IOMOILIbIO
2.5 BBIHECEHHUS 32 CKOOKHM OOIIEro MHOXHUTENSI, TPYIIUPOBKH CIaracMbIX,

MpUMEHEHUs (HOPMYI COKPAIIEHHOTO YMHOKEHUS




[TpumeHsATH TIpeoOpa3oBaHUs MHOTOYICHOB JUISI PELICHHUS DPa3TUYHBIX

26 3a/1a4 U3 MAaTeMATUKH, CMEXHBIX IIPEAMETOB, U3 PEaJIbHON NPAKTUKH
57 Hcnonb30BaTh CBOMCTBA CTENEHEH C HATYPAJIBHBIMU IOKA3ATEISIMU IS
' peoOpa3oBaHus BEIPAKEHUI
3 VYpaBHEHUs U HEPABEHCTBA
Pemiars nuHeiiHbIE ypaBHEHUS ¢ OJIHOM MEPEMEHHOM, MPUMEHSS MTpaBUIa
3.1 nepexoJa OT UCXOJHOIO YPaBHEHMS K paBHOCUIbHOMY eMmy. IIpoBepsTs,
SBJISIETCS JIM YUCJIO KOPHEM YpaBHEHUS
39 [TpumensTh rpaduyeckre METOABI IPU PEIICHUH JIMHEHHBIX YPaBHEHUN U
' UX CHCTEM
33 [TonGupare mpuMepsl map 4MCes, SBJISIOIIMXCS PEIIEHUEM JIMHEHHOTO
' YpaBHEHHUS € ABYMs IEPEMEHHBIMU
Ctpouth B KOOPJAMHATHOM MIIOCKOCTU TpaduK JTUHEHHOTO ypaBHEHUS C
3.4 OBYMs TIEPEMEHHBIMH, IOJIB3YACh TIpauKOM, NPUBOIUTH MPUMEPHI
pellleHnsl ypaBHEHUs
35 Pemate cucteMsl IByX JIMHEMHBIX YPABHEHHUU C IBYMs [IEPEMEHHBIMU, B
' TOM uucie rpadpuyecku
CocraBiATh M pelaTh JUHEHHOE YpPaBHEHHUE WJIM CUCTEMY JIMHEMHBIX
3.6 YPaBHEHHH IO YCJIOBMIO 3aJa4d, MHTEPIPETHUPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJIy4YCHHBIN pe3ybTaT
4 Koopaunats! u rpaguku. ®yHkimm
N3o0pakath Ha KOOPAMHATHOW TPSIMOM TOUYKH, COOTBETCTBYIOIIUE
4.1 3aJJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, WHTEPBaJbl, 3alUCHIBAThH
YHCJIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe
4.2 OtmeudaTs B KOOPAMHATHOM MJIOCKOCTH TOYKH 110 33JaHHBIM KOOPANHATaM
4.3 Crpourts rpaduku TMHeHHbIX QyHKIUN. CTpouTh rpaduk QyHKINU Y = [X]|
OnuceiBaTh ¢ NOMOIIbIO (YHKIMH H3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMUYMHAMU: CKOpPOCTb, BpEMsl, pacCTOsSIHHE, LEHYy, KOJINYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00BEM pabOThI
4.5 HaxonuTh 3HaueHne GyHKIIMK 1O 3HAYEHUIO €€ apryMeHTa
[Tonumats rpadudeckuii cnocol npeacTaBlIeHUs U aHaIu3a HHPOpMaIINH,
4.6 U3BJICKaTh M HMHTEPIPETUPOBATh MH(OpMAIMIO M3 TpapUKOB peabHBIX

MPOLECCOB U 3aBUCUMOCTEN




8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOI
06pa30BaTeJ’IbHOI7I nporpamMmmsbl OCHOBHOI'O 0611161"0 oﬁpasoBa}mﬂ

1

Yucna v BEIUUCICHUS

1.1

Hcrons30BaTh HayaJbHEBIC MMpEACTABICHUA O MHOXKECTBC HeﬁCTBHTeHBHBIX
qucea [Jid CpaBHCHHA, OKPYIJICHUA U BBI‘II/ICJIGHPII;'I, I/1306pa}KaTb
,HCfICTBHTCJ'IBHBIC qucijia TOYKaMH Ha KOOp,HHHaTHOfI pr[MOﬁ

1.2

[TpuMeHsTh MOHATHE ApU(YMETHUECKOTO KBAIPATHOTO KOPHS, HAXOAUTh
KBaJpaTHble KOPHHU, HCIOJIb3ysd IPHU HEOOXOAUMOCTH KalbKYIATOP,
BBINOJIHATh IPE0Opa30oBaHUsl BBIPAKEHUH, COJEpKAILUX KBaJpaTHbIC
KOPHM, UCIIOJIb3Ys] CBOMCTBA KOPHEU

1.3

Hcnonp30BaTh 3amucu OOJBIINX U MAIBIX YUCEN C IIOMOIIBIO JECATUIHBIX
npobOeit u creneHel yucia 10

Anrebpanyeckue BbIpaXeHUs

2.1

HpI/IMCHHTL INOHATHUC CTCIICHM C LOCJIbIM IIOKAa3aTCJICM, BBIIIOJIHATH
npeo6pa3013aHI/I51 BLIpa)KeHPIﬁ, coAcCpiKalmux  CTCIICHH C OCJIbIM
IIoKa3aTcjiemM

2.2

BreimonsaTe TOXIECTBEHHBIE npeoOpa3oBaHUs paroHaIbHBIX
BBIpQOXXEHUI Ha OCHOBE TMpaBWJI JACHCTBUI HaJd MHOTOYWIEHAMH U
anredpandecKuMu ApoOsaMu

2.3

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIN

2.4

[TpumeHsTh peoOpa3oBaHUs BHIPAXKEHUH ISl pellieHUs pa3InYHbIX 3a/1a4
13 MaTEeMaTUKH, CMEXHBIX IIPEMETOB, U3 PEATBHON ITPAKTUKHU

ypaBHeHI/I}I " HECPABCHCTBA

3.1

Pemate nuHeNHbIe, KBapaTHbIC YPABHEHUS U PAllMOHAIbHBIC YPABHEHUS,
CBOJAIINECS K HUM, CUCTEMBI IBYX YPaBHEHUU C ABYMsI [IEPEMEHHBIMU

3.2

[IpoBONTE MpoOCTEMIINE NCCAEA0OBAHUS YPABHEHUI U CHCTEM YPABHEHUH,
B TOM 4HCI€e C TpPUMEHEHHEM Trpa@UuecKux MpeaAcTaBlIeHUI
(ycTaHaBiMBaTh, UMEET JIM ypaBHEHHUE UM CHCTEMa YPaBHEHUH pelleHus,
€CIIM UMEET, TO CKOJIBKO, U TIpoyee)

3.3

[TepexoauTh OT cioBecHOU (HOPMYTUPOBKHU 3a/1auu K €€ anredpandeckon
MOJIEJIA C TMOMOUIBIO COCTABJIECHUs YPaBHEHHUs WIN CHCTEMbl YPABHEHUH,
HHTEPHNPETUPOBATE B COOTBETCTBHU C KOHTCKCTOM 3aJdadu HOJ'Iy‘IGHHBIfI
pe3ynbTaT

3.4

[IprMeHsITh CBOMCTBA YHMCIIOBBIX HEPABEHCTB IS CPaBHEHMsI, OLICHKH,
pemaTh JUHEWHBbIE HEPABEHCTBA C OJIHOM NMEPEMEHHOM M UX CHCTEMBI,
JaBaTh rpa@UyUecKyl0 WLTIOCTPAIIMI0 MHOXECTBA PEIIeHn HepaBEeHCTBa,
CUCTCMbI HCPABCHCTB

OyHKIU




IToHnMaTh ¥ UCIIOJIL30BATh (I)YHK]_[I/IOHaJIBHBIG IIOHATHUA U A3BIK (TepMI/IHBI,

4.1 CHMBOJIMYECKHE O0O0O3HAYCHHMS), ONPEACIATh 3HA4YCHHE (QYHKIUU 10
3HAYEHUIO apTyMEHTa, OIpeIesaTh CBOKWCTBA (DYHKIUU 1O e€ rpaduky
42 CrpouTts rpaduku sneMeHTapHbIX QYHKIUHI BUIa: y = k/x; Y =X% Y = X3,
' Y = |x|, onuchIBaTh CBOIMCTBA YUCIOBOM (DyHKIMH 11O €€ rpaduKky
9 KJIACC
Kon .
IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
pe3yJbTara
1 Uucna u BBIYUCIEHUS
11 CpaBHUBATH U YIIOPSAIOUNBATH PallMOHAIbHBIE U UPPALIMOHAJIBHBIE YUCIIA
Bremonusate apudmernyeckue EHCTBUS C PAlMOHATBHBIMU YHCIAMU,
1.2 coueTas YCTHbIE M NUCHbMEHHBIC TNMPUEMBI, BBIOJHATH BBIUUCICHUS C
UPPALMOHATILHBIMU YU CIIAMU
13 HaxonuTth 3HaueHWs cTeneHed C LeNbIMU IOKa3aTelsiMH U KOpHEH,
' BBIUUCIISATH 3HAYEHUS YUCIOBBIX BBIPAKECHUI
14 OKpyrisTh JEHCTBUTENIbHBIE YHUCIIA, BBINOIHATH MPUKUIKY pe3yJbTaTa
' BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAKECHUN
2 VYpaBHEeHUS 1 HEpaBEHCTBA
51 Pemarp nuHelHbIE U KBaJipaTHbIE YPABHEHUS, YPABHEHUS, CBOIAIIUECS K
HUM, IPOCTENIINE APOOHO-PALIMOHAIbHbIE YPaBHEHUS
Pemate cucreMsl JBYX JIMHEWHBIX YPAaBHEHHU C ABYMs IIEPEMEHHBIMHU U
2.2 CUCTEMBI JBYX ypaBHEHHUH, B KOTOPBIX OJHO YPaBHEHHE HE SIBISETCS
JIMHEVUHBIM
Pemates TekcTOBBIE 3amauM anreOpauvdecKuM CIIOCOOOM C ITOMOIIBIO
2.3 COCTaBJICHUS YpaBHEHHS WJIM CHCTEMbl [JBYX YypaBHEHUH C JByMs
NepEeMEHHBIMU
[IpoBONTE MpoOCTENIINE NCCAEA0OBAHUS YPABHEHUI U CHCTEM YPABHEHUH,
54 B TOM 4YHCJIE€ C IPUMEHEHHEM rpauuecKux MpeacTaBIeHUN (Hampumep,
' yCTaHaBIIMBATh, UMEET JIM YPAaBHEHUE WUJIM CUCTEMa ypaBHEHUI pelieHus,
€CJIM UMEET, TO CKOJIBKO)
Pemarp nuHeliHble HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300paxarh
2.5 pellleHne HEepPaBEHCTB Ha YHWCJIOBOM MPSMOM, 3amUCBHIBATH pPELICHHE C
MTOMOIIBIO0 CUMBOJIOB
Pemarp cuctemMbl JIMHEWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB,
26 BKJIIOYAIOLIME KBAJpaTHOE HEPABEHCTBO, M300pakaThb pPelIeHNuEe CHCTEMBbI

HEPAaBEHCTB HA YHWCJIOBOM MPSAMOM, 3alMCHIBATh PEIICHHE C IOMOIIbIO
CHUMBOJIOB




2.7

Hcrnonbs30BaTh HEPABEHCTBA [IPU PEILICHUU Pa3JIMYHBIX 3a1a4

3 OyHKIIUN
Pacno3naBaTh (yHKIMHM M3Y4eHHBIX BUIOB. [loKa3bIBaTh cXeMaTHYECKH
31 pacmojoXKeHnue Ha KOOPAUHATHOM IJIOCKOCTH rpadukoB GyHKIUN BHUIA:
' y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBHCHMOCTH OT 3HaYCHHI
K03 PHUIIMEHTOB, ONUCHIBATh CBOMCTBA (DyHKIIUIA
3.9 [Toka3bIBaTh CXEeMAaTUYECKU PACIIOIOKEHUE HA KOOPAMHATHOM MIIOCKOCTH
' rpadukoB GyHkmuit Buga y = VX, Y = |X| 1 onuchIBaTh CBOMCTBA (PYHKITUI
33 CtpouTtsh 1 n300pakaTh CXeMaTHUECKU rpauKU KBAAPATUYHBIX (DYHKIINH,
' OMKCHIBATh CBOMCTBA KBaAPATHUHBIX (DYHKIUH MO UX rpadukam
Pacno3HaBaTh KBaapaTHyHyl0 (QYHKOHIO 10 QOopMmyse, TPUBOIUTH
3.4 OpUMEpPbl  KBAJApPAaTHYHBIX (YHKUMH M3 pEaTbHON JKWU3HHU, (U3UKH,
r€OMETPHH
4 ApudmeTrnueckasi U reOMeTpUUYECcKasi IPOrpeccuu
41 Pacnio3naBath apupMETHUECKYyI0O M T€OMETPUYECKYI0 MPOrPEeCcCUu IMpH
' pa3HbIX crocobax 3aaaHus
BBIMONHATE  BBIYMCIIEHUS C HWCHOJB30BaHWEM (opMyd N-TO 4ieHa
4.2 apuQMEeTUYECKOl M TeOMETPUYECKOW MPOrpeccui, CyMMBbI MEPBBIX N
YJICHOB
43 N300pakaTh 4YJIEHBI TMOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPAWHATHOMN
' IUIOCKOCTH
Pemrate 3a1aum, CBsI3aHHBIE C YUCIOBBIMH TIOCIEIOBATEILHOCTSMH, B TOM
4.4 YUCJIE 3a/lauyd M3 peajbHOM XKU3HM (C WCIOIB30BAaHUEM KalbKYJISTOPA,

1M (POBBIX TEXHOIOTHI)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BIYUCIICHUS
JlpoOu 0OBIKHOBEHHBIE U I€CATHYHBIE, IEPEX0 OT OJJHON (hopMBI 3anucu Jpodeit
11 K gpyroi. IloHATMe  palMOHAIBHOIO  4YMCJIa, 3allUCh, CPaBHEHUE,
YIOPSA0YMBAHUE PAL[MOHATIBHBIX YHCEI
12 Apudmernueckue AEHCTBHS ¢ pallMOHAIbHBIMHM uHuciaamu. Perienue 3amad w3
' peanbHON MPAaKTUKU HA YaCTH, HA IpOOH
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeJesieHHe, mpeoOdpa3oBaHue
' BBIpQ)XEHUI Ha OCHOBE ONPEIEICHNUS, 3aMCh OOIBLINX YHCEel
14 [IponeHThI, 3aMCh MPOIIEHTOB B BUAE APOOH U ApoOH B BUAE MPOUEHTOB. Tpu
' OCHOBHBIE 3a/1a4M Ha IIPOLIEHTHI, PELLICHUE 3a/1a4 U3 PEaJIbHOU TPaKTUKU
15 [IpumeHeHne NpU3HAKOB IETMMOCTH, Pa3I0KEHNE HA MHOXKHUTEIN HaTypaJIbHbIX
' qHCen
1.6 PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE ITPsIMast U 00OpaTHas IPONOPIHOHAIIEHOCTH
2 Anrebpanyeckue BbIpaXXKeHUS
51 IlepeMeHHBIE, YMCIIOBOE 3HAUEHUE BBIPAKEHUS C NEepeMEHHOM. JlomycTumele
' 3HAYEHUS IEPEMEHHBIX
59 [IpencraBneHne 3aBUCUMOCTH MEXAY BEIMYMHAMH B BUAE (HOpMYJIbI.
' Beruucnenus no popmynam
2.3 [IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUMN, TOXKIECTBEHHO PABHbIE BHIPAYKEHUS
2.4 CBolicTBa CTENEHU C HATYPaJIbHBIM [10Ka3aTeIeM
95 OpnowieHnsl 1 MHorowieHsl. CreneHb MHorowieHa. Cio)keHue, BBIYMTAHME,
' YMHOXXEHHE MHOTOWJIEHOB
26 @opMysbl COKPAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbl U KBaJpaT Pa3HOCTH.
' @dopmysa pa3HOCTH KBaApaToB. Pa3noxkeHre MHOrO4JIEHOB HA MHOKHUTEIN
3 YpaBHeHUS
31 VYpaBHEHHME, KOpEHB ypavBHeHH;{, npaBuia MpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHUI
39 JInneliHOE ypaBHEHHE C OJHOM IIEPEMEHHOW, YMCIO KOPHEW JIMHEHHOIO
' YPaBHEHUS, PELIEHUE JIMHENHBIX YPABHEHUN
33 CocraBneHne ypaBHEHHH IO YCIOBHIO 3a/1aud. PellleHHe TeKCTOBBIX 3a1ad C
' MOMOILLIO YPABHEHU
3.4 JluneliHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 Tpadux
Cucrema AByX JIMHEHHBIX YPaBHEHUH ¢ ABYMs IEpeMEHHBIMU. Penienne cucrem
3.5 ypaBHEHHH €IOcoOOM MOACTAHOBKH. IIpuMmepsl pemieHus: TEeKCTOBBIX 3a7ad C
IIOMOILBIO CUCTEM YPAaBHEHUI




4 Koopaunats! u rpadpuku. @yHkuun
4.1 Koopaunara Touky Ha mpsMoin
4 YucnoBele NpoMeXyTKU. PaccrosiHMe Mexay ABYMS TOYKaMU KOOPAMHATHOMN
' psAMOit
43 [IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca v OpAMHATA TOYKH
' Ha KOOPJMHATHON IJIOCKOCTH
44 [Tpumepsr rpaduxoB, 3amaHHbIX (opmyiaamu. UTeHue rpadUKOB peabHBIX
' 3aBHCHMOCTEH
4.5 [Tonstue pynkauu. I'paduk Gynkmuu. CBoricTBa PyHKITUH
4.6 Jluneitnas pynkuus, e€ rpaduk. I'padux pynkmm y = [X|
4.7 I'paduueckoe perieHne JINHEHHBIX YPAaBHEHUH M CUCTEM JIMHEHHBIX YpaBHEHHHA
8 KUIACC
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna ¥ BIYUCIIECHUS
11 KBagpatHslii kopeHb u3 umcna. IloHaTue 00 MppaMOHAIBHOM YHCIIE.
' Jecatuunble NpUOIMKEHNS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apu(pMeTHYECKHX KBaJPATHBIX KOPHEH M WX TMPHUMEHEHHE K
1.2 peoOpa3OBaHNI0 YMCIOBBIX BBIPAXKEHUNW W BbIYMUCICHUSAM. JlelcTBUTEIbHBIE
qucia
1.3 CreneHs cC 1eNbIM TToKaszarenieM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIa
2 Anrebpanueckue BhIpaXKEeHUs
2.1 KBanpaTHslii TpEXUiieH, pa3iokeHue KBaIpaTHOTO TPEXWICHA HA MHOKHUTEIH
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanyeckoi ApoOu
2.3 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHE, JIeJICHNE alNre0pandeckux Ipooei
2.4 PanmonanpHblie BEIpaKE€HUS U UX MpeoOpa3oBaHUe
3 VYpaBHEHUS U HEpPAaBEHCTBA
31 KBanpatHoe ypaBHeHHe, dopMyrna KOpHEH KBaapaTHOTo ypaBHEHHWs. Teopema
' Buera
3.2 Pemienue ypaBHEeHH, CBOASIIMXCSA K JIMHEHHBIM U KBAJIPATHBIM
3.3 [Tpocreiimume 1poOHO-pallMOHANBHbIE YPaBHEHHUS
['paduueckas wHTEpHpeTaIyisi YpaBHEHHH C ABYMSI TEPEMEHHBIMH H CUCTEM
3.4 JUHEUHBIX YPaBHEHUM C IBYMs NEepeMEHHbIMU. lIpumepbl pelieHus cucrem
HEJIMHENHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU
35 Pemenne TekCTOBBIX 337124 anreOpandecKuM CrocoooM
3.6 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON




3.8 PaBHOCMIIBHOCTD HEPABEHCTB
3.9 JIuneiiHble HEpAaBEHCTBA C OJHOW NIEPEMEHHON
3.10 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU MePEMEHHON
4 DOyHKIUH
41 [Tonsatue ¢pynkuuu. OONaCTh ONpeNesIeHUs] 1 MHOKECTBO 3HAYCHUH (DyHKIUH.
' Crioco0bI 3a1anust HYHKIHIA
4.2 I'padux dynkmuu. UreHne cBOMCTB GyHKIMH 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB GyHKINN, OTPAKAIOUIUX PEATbHBIE TPOLECCHI
44 @OyHKIMY, ONUCHIBAIOUIME INPAMYIO U OOpaTHYI IPONOPLHOHAIbHBIE
' 3aBHCHMOCTH, X IpaduKu
45 Oyukun y =x?, y = X?
4.6 Oynkuuu y = [x, y = |x]|
4.7 ['paduueckoe pelieHne ypaBHEHUH U CUCTEM YpaBHEHUH
9 KNIACC
Kon IIpoBepsiemMblii 31eMEHT cOAepPKAHUSA
1 Yucna v BIYMCIECHUS
11 PanyonaneHple umcna, HMppalMOHAIbHBIE YHUCIA, KOHEYHblE U OECKOHEYHbIE
' JIECSATHYHBIE POOH
MHOX€eCTBO JAEUCTBUTEIBHBIX YMCEN, JEUCTBUTENbHBIE YMCIa KaK OECKOHEUHbIE
12 JeCSITUUHbIE ApoOU. B3anMHO 0JHO3HAYHOE COOTBETCTBHE MEXJIY MHOKECTBOM
' JNEHCTBUTENBHBIX YHMCEN M KOOPAMHATHOM mpsiMoil. CpaBHEHME JNEHCTBUTEIBHBIX
yucel
1.3 Apudmerndeckue 1eHCTBUS ¢ IEHCTBUTEIbHBIMHI YUCIAMU
Wsmepenns, npubimkeHus, oueHKU. Pa3Mepbl 0OBEKTOB OKpYXKAIOIIEr0 MHUPA,
14 JUINTENIBHOCTh TPOLIECCOB B OKpykaromem wmupe. IlpubnmkénHoe 3HaueHHE
' BEJIMYMHBI, TOYHOCTh MNpuOIKeHus. Okpyrienue uucen. [Ipukunka u ouneHka
pE3yJIbTAaTOB BBIYMCIECHUI
2 VYpaBHEHMS U HEpaBEHCTBA
2.1 VYpaBHEHHUsI C OHOM TEPEMEHHON
2.2 JIuneitnoe ypaBHeHue. Pemenue ypaBHEHUH, CBOAAIINUXCS K TUHEUHBIM
2.3 KBaaparHoe ypaBHeHMe. Pemienne ypaBHEHUN, CBOAAIIMXCS K KBaIPaTHBIM
24 bukBanpatHoe ypaBHeHMe. [Ipumepsl pemieHuss ypaBHEHHM TPETbe U 4ETBEPTOU
' CTETEHEH pa3noKeHueM Ha MHOXKUTEIN
2.5 Pemienue npoOGHO-paIiOHAIBHBIX YpaBHEHHHA
2.6 CucTtembl ypaBHEHUT
2.7 VYpaBHEHHE ¢ IBYMS TTIEPEMEHHBIMH U €T0 Tpaduk
2.8 Pewenne cucreM IByX JIMHEWHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU




Pewenne cucreM 1ByX ypaBHEHMI, OHO U3 KOTOPBIX JTUHEHHOE, & IPyroe — BTOpOr

2.9
CTETEeHH

2.10 ['paduueckast UHTEPIIPETAIS CUCTEMbI YPaBHEHHH C IBYMsI IEpEeMEHHBIMU

2.11 Pemenne TekCTOBBIX 33714 anreOpanyeckKuM Criocooom

2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenune nuHeHBIX HEPABEHCTB C OAHON NIEPEMEHHON

2.14 Pemenue cucteM TMHEHHBIX HEPABEHCTB C OJIHOU MTEPEMEHHOM

2.15 KBanparHble HepaBeHCTBa

516 ['padmyeckass uHTEepIpeTalnus HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
' IIEPEMEHHBIMU
3 OyHKIIH

31 KBanparnunas ¢ynaxmmst, e€ rpaduk u cBoiictsa. [Tapabomna, KoOpAWHATHI BEPIIMHBI

napaboIIbl, 0Cb CHMMETPHH 1apadoIbl

3.2 I'padukn Gynkmii y=Kkx, y=kx+b u ux coiicra

3.3 I'padukn Gyukmii y=K/X, y = X* 1 ux cBoicTBa

3.4 I'paduxu GyHKIMIA , 1 UX CBOICTBA
4 YucnoBble OCIEI0BATENHHOCTH

41 OnpeneneHue M CrHocoObl 3a/laHUSl YHCIOBBIX IOCIIEAOBaTeNbHOCTEH. 3anaHue
' HOCJIEI0BATEIbHOCTH PEKYPPEHTHOM hopMysoit 1 popmyIioif N-ro yieHa

42 Apudmernueckass mnporpeccus. Dopmynasl  N-T0  wieHa apuPMETHYECKON
' MIPOTPECCHH, CYMMBI TTEPBBIX N YICHOB

43 ['eomerpuueckast mporpeccus. @opMyIsl N-TO YieHa TeOMETPUUYECKON TIPOTPECCHH,
' CYMMBI TIEPBBIX N YWICHOB

44 N300pakeHne 4ieHOB apu(pMETUYECKON M T€OMETPHUUECKON MpOrpeccuii ToukaMu
' Ha KOOPJAMHATHOM INIOCKOCTH. JINHENHBIN U dKCITIOHEHIIMAIBHBINA POCT

4.5 CrnosxHble MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpedoBaHMSI

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIEro
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh INOHATHSAMHM: MHOXKECTBO, ITOJAMHOXECTBO,
olepalyy HaJl MHOXECTBAaMH; YMEHHME ONEpPUpPOBATH MOHATHAMM: rpag,
CBSI3HBIN Tpad, AepeBo, LUK, IPUMEHSATh UX IIPU PELICHUH 33/1a4; YMEHUE
UCMOJb30BaTh Ipauyeckoe NpPEeACTAaBICHUE MHOXKECTB JJIS OMMCAHUS
pealIbHbIX MPOLIECCOB U SIBJICHUM, IIPU PELICHUHU 3a7a4 U3 JPYTUX y4eOHBIX
IIPEAMETOB

YMeHHE OllepupoOBaTh IOHATUSAMM: OIPEIEICHUE, aKCHMOMa, TeopeMma,
JI0Ka3aTelIbCTBO; YMEHUE  PACIO3HAaBAThb MUCTUHHBIE U JIOXKHBIE
BBICKA3bIBAaHUS, IIPUBOAUTH IIPUMEPBl W KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHMS BBICKA3bIBAHUI

YMeHHE OIepupoBaTh IOHATUSAMU: HATYpaJIbHOE YHCIO, IIPOCTOE U
COCTaBHOE YUCJIO, JEIUMOCTh HATYPAJIBHBIX YUCEN, IPU3HAKU JCIUMOCTH,
L[EJIOE YUCIIO0, MOJYJIb YHCIIa, OOBIKHOBEHHAs ApO0b U AeCATHYHAs ApOOb,
CTaHJAPTHBIN BUJ YHMCIIA, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
apu@MeTHuUecKuil KBaJpaTHbIII KOPEHb; YMEHHUE BBIIOJIHATH JAEHCTBUS C
4YUCJIaMH, CPABHUBATH M YIOPSAAO0YMBATH YUCIIA, MPEICTABIATh YMCIA Ha
KOOPJIMHATHON NIPSIMOM, OKPYIVIATh YHCIIA; YMEHHUE JENaThb NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYUCIICHUI

YMeHue omnepupoBaTh MOHATHSAMHU: CTEIEHb C LEIbIM II0Ka3aTeleM,
apu@mMeTHyecKuil KBaJgpaTHBI KOpPEeHb, MHOTOWIEH, ajreOpanyeckast
JIpoOb, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH OOJIbIlIe
eIMHUIIbI; YMEHHUE BBIIOJIHATH pacuéTsl Mo (Gopmynam, npeodpazoBaHUs
LEJBIX, APOOHO-PAIIMOHAIBHBIX BBIPAXKEHUH M BBIPAXEHUH C KOPHSMH,
Pa3ioKEeHNE MHOTOYJIEHA HA MHOKHTEIIN, B TOM YHUCJIE C UCIIOJIB30BAHUEM
(dbopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U pa3HOCTH

YMeHune onepupoBaTh MOHATHUSAMH: UYHCIOBOE PaBEHCTBO, YPaBHEHHE C
OJIHOM NIEPEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHE peliaTh JUHEHHBbIE U KBagpaTHBIE YpaBHEHHS, JPOOHO-
palMoOHaNbHBIE YpaBHEHUS C OJHOM MEPEMEHHOW, CHUCTEMBI JABYX
JIMHEMHBIX ypAaBHEHMH, JIMHEMHBIE HEPABEHCTBA U WX CHCTEMBI,
KBaJIpaTHbIE U IPOOHO-paIlOHATbHbIE HEPABEHCTBA C OIHOM ITEPEMEHHOM,
B TOM 4YHCJIE NIPU PEIIEHUH 3a/1a4 U3 IPYruX MNPeIMETOB U MPaKTHUECKUX
3aJa4; YMEHHUE HCIOIb30BaTh KOOPAWHATHYIO MPSMYIO U KOOPAWHATHYIO
TUIOCKOCTH JIJIs1 U300pakeHUs pellieHUil ypaBHEHHI, HEPAaBEHCTB U CUCTEM




YMeHue onepupoBarh MOHATHAMH: (QYHKIMS, Tpaduk (YHKUIUU, HYIU
(GYHKIMH, MPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHMS,
yObIBaHMs, HauOoJblllee M HAaUMEHbIee 3HaYeHHs (DYHKIUU; yMEHHE
OIEpUpPOBATh MOHSATHUAMH: TpsIMasi IMPOIOPIHMOHAIBHOCTh, JHHEIHAS
byHkums, kBagpaTHyHas (yHKOMA, oOpaTHas MPOMOPLUUOHAIBHOCTS,
napabosa, runepoosia; yMeHne CTpouTh rpaduku GyHKIUH, HCTIOIB30BAThH
rpaduKy A7 OTNpeAeTICHUs CBOWCTB IPOLIECCOB M 3aBUCUMOCTEH, s
pelieHns 3a1a4 W3 JPYTUX Y4eOHBIX IMPEIMETOB W PEaTbHOM JKU3HU;
yYMEHHUE BBIpaXKaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BETUUNHAMHU

YMenue OIIepUpOBATH MOHSTUSIMHU: [10CJIEI0BATEIBHOCTD,
apudmeTnyeckas U reoMeTpUUYecKasi IPOrpeccu; yMEHUE UCIOIb30BaTh
CBOICTBA IOCIIEIOBATEIBLHOCTEH, POPMYIIBI CyMMBI 1 OOIIETO YJIeHA TPU
pellleHnu 3a7ad, B TOM YHUCIE 3aa4 U3 JPYTUX Y4eOHBIX IPEIMETOB U
peabHOM KU3HU

YMeHue pelaTh 3aja4i pa3HbIX TUIIOB (B TOM YKCJIE HA IPOLEHTHI, 10JIU
Y YaCTH, IBUKEHUE, paboTy, LIEHY TOBapOB U CTOUMOCTb IIOKYIIOK U YCIIYT,
HaJIOTH, 3a7auyd K3 o0JacTh YHpaBlIEHHS JIMYHBIMU U CEMEWHBIMHU
(buHaHCAMM); YMEHHE COCTABIISATh BHIPAXKEHHUS, ypaBHEHHsI, HEPAaBEHCTBA U
CUCTEMBI II0 YCJIOBHUIO 3aJayM, UCCICAOBATH IOJYYECHHOE DEIICHUE U
OLIEHUBATh MPABJIONOA0OHOCTh MOJYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, Mpsmasi, JIyd,
JOMaHasl, Yroji, MHOIOYI'OJbHHMK, TpPEYrojJbHHK, PAaBHOOEIPEHHBIH U
PaBHOCTOPOHHUI  TPEYTOJIBHMKH,  IPSIMOYTOJIBHBI  TPEYrOJbHUK,
MenuaHa, OHMCCEeKTpHCca W BBICOTA TPEYroJbHHKA, YETHIPEXYTOJbHUK,
napajieniorpaMM, — poM0,  TIpPSMOYTOJIBHUK,  KBajapar,  Tparenus;
OKPYXXHOCTb, KpYI, KacaTejlbHas; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMHU
burypamu; yMeHue pemaTth 3a7auu, B TOM YHUCIIE U3 TOBCEITHEBHOM KU3HHU,
Ha HAXOXKJEHHE IN€OMETPUYECKHUX BEIMYUH C NMPUMEHEHHEM H3YyUEHHBIX
CBOMCTB Quryp u ¢pakron

10

YMeHue onepupoBaTh TMOHSATHSAMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIBHUKOB; MMAPAJUIEIBHOCTh U MEPIEHAUKYIIPHOCTh MPSIMBIX, YroOJl
MEXIy NpSIMBIMHU, NEPHEHANKYJSAP, HAKIOHHAs, TMPOEKIHs, Moao0ue
¢buryp, momoOHbIE TPEYrOJIbHUKH, CUMMETPHS OTHOCHTEIBHO TOYKH M
MpsIMOM; YMEHHE paclio3HaBaTh PaBEHCTBO, CHMMETPHIO U Toj1o0ue puryp,
[apaJUIEIbHOCTD U NIEPIIEHIUKYIISAPHOCTD NPAMBIX B OKPYXKAIOLIEM MUpE
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YMeHue onepupoBarh MOHATUSAMU: JUIMHA, PACCTOSHUE, Yrojl (BeJIMYuHa
yria, CHHYC U KOCUHYC yTJjia TPeyTroJIbHHUKA), IJIOMIab; YMEHHE OLIEHUBATh
pasMeppl IPEIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHpPE; YMEHHE
OPUMEHATH (HOPMYJIBI IEpUMETPa U TUIOIAAN MHOTOYTOJIbHUKOB, JJTUHBI
OKpY)KHOCTH M  IUIOmagud  Kpyra, o0ObeMa  HpSIMOYTOJIbHOTO
napajuleenunea;  yMEHUE  IPUMEHATh  NPU3HAKUM  PABEHCTBA
TPEYrOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA, TEOPEMY




[Tucdparopa, TPUTOHOMETPUYECKUE COOTHOIICHUS ISl BHIUMCICHUS JJIUH,
pacCTOAHUH, TJIOIIAACH

12

YMmenue u300pakarh IUIOCKME GUTYpRl M HX  KOMOWHAIHH,
IPOCTPAaHCTBEHHBbIE (UTYpBl OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB MO TEKCTOBOMY UJIH CUMBOJIBHOMY
OIMCAHUIO

13

YMenue ONCpUPOBATH IMOHATHAMU: IMPAMOYTIOJIbHAA CUCTCMA KOOPAWHAT,
KOOpAWHATBI TOYKHU, BEKTOP, CyMMa BECKTOPOB, IIPOU3BCACHNUEC BCKTOPA HA
YuCJI0, CKaJAPHOC IMPOU3BCACHHUEC BCKTOPOB, YMCHHC HCIIOJb30BATh
BEKTOPbI U KOOPAWHATEI JJIA IIPCACTAaBJICHUA JaHHBIX W PCIICHUA 3aJla4d, B
TOM YHUCJIC U3 APYIrux y‘I€6HBIX npeaAMETOB U peanLHoﬁ KH3HU

14

VYmenune ONCpHUpOBATH IIOHATHAMMU: CTOIOUKOBLIE U KPYI'OBLIC JUAIrpaMMBbI,
TaOJIMIBI, cpeaHee apudMETHYeCKoe, MeIWaHa, HauOoJbIIee U
HaMMEHBIIICEe 3HAUCHUS, pa3MaxX YHCIOBOrO HabOpa; YMEHHUE H3BJICKATH,
UHTEPIPETHUPOBATH M MPEOOPa30BbIBaTh WH(OPMAIIHIO, TIPEACTABICHHYIO
B Ta0JIMIIaX ¥ HA JJarpaMmax, OTPaKarol[yto CBOWCTBA U XapaKTEPUCTHUKU
peanbHBIX TMPOIECCOB M SIBJICHHIA, YMEHUE pACIlO3HABaTh H3MCHYHMBBIC
BEJIMYUHBI B OKPYXKAIOIEM MUPE

15

YMeHue onepupoBaTh IMOHATUSAMHU: CIYYalHBI ONBIT (CIy4aiHbII
DKCIIEPUMEHT), DJIEeMEHTapHOe CcOObITHE (DJIEMEHTApHBIA  HMCXO.)
CIIy4aifHOTO OMBITa, CIy4aifHOE COOBITHE, BEPOSTHOCTD COOBITUS; YMEHHE
HAaXOJUTh  BEPOSATHOCTH  CIyYaWHBIX  COOBITH B OIBITaxc
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH; YMEHHUE PEIIaTh 3aa91
METOZIOM OpPraHW30BAHHOTO Tepedopa W C HCIOJIH30BAHWEM IpaBHIIA
YMHOXEHUS; YMCHHE OIICHWBATh BEPOSTHOCTH PEATBHBIX COOBITHHA W
SIBIICHUH, TIOHUMATh POJIb TPAKTHYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHII B OKpPY)KaIOIIEM MHUpPE M B KH3HU; 3HAKOMCTBO C IMOHSTHEM
HE3aBHCHUMBIX COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCENT U €ro
POJIBIO0 B MACCOBBIX SIBICHUSIX

16

YMeHnue BIOUpaTh NOIXOJAIINN N3YYEHHBIN METO/ JUIs pelleHus 3a1auH,
[IPUBOAUTH IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
JKU3HHM, PACIO3HABATh IIPOSIBICHUE 3aKOHOB MAaT€MAaTHKU B HCKYCCTBE,
OIIUCBHIBATh OTJAEIIBHBIE BBIIAIOLINECS PE3YJbTATHI, MTOJYYEHHBIE B XOJ€
pPa3BUTHUSA MaTEMAaTHUKU KaK HAyK, IPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX
OTKPBITHH U X aBTOPOB B OT€YECTBEHHON U BCEMUPHON UCTOPUU




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OI'D 1O MATEMATHUKE

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1 Yucna u BIYUCIECHUSA
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
12 OOBbIKHOBEHHBIE M J€CATUYHbIE  JpOOM,  IPOLEHTHI, OECKOHEUHbIE
' HEepUOIMYECKUE IPOoH
13 Panuonanenple umcna. ApudMmernyeckue Onepanud C  paludOHaIbHBIMU
' YUCTIaMK
14 JeiictButenpubie 4ucna. ApudMeTHdecKue Omepanud ¢ JACHCTBUTEIHHBIMU
' YHUCIIAMA
15 [TpuOn>k€HHBIE BBHIYMCICHUS, IpaBWJIa OKPYTJEHUS, MPUKUAKA M OLIEHKA
' pe3yibTaTa BEIYUCICHUHI
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )
99 Crenenp c uenbIM nokaszareneM. CTENeHb C palUOHAJIbHBIM IIOKA3aTEJIEM.
' CaoiicTBa cTenenu
2.3 MHorouseHsl
24 AnrebGpanyeckas ApoOb
95 Apudpmernueckuii KOPEHb HaTypaJbHON CTECIICHHU. HenicTBusic
' apupMeTUYECKUMU KOPHSIMH HaTypalbHON CTEEHH
3 YpaBHEHMS U HEPABEHCTBA
31 [lenble u apoOHO-panMOHAbHBIE ypaBHEHUS. CHCTEMbl M COBOKYIHOCTHU
' ypaBHEHHH
3.9 [lenble u apoOHO-palMOHANbHBIE HepaBeHCTBAa. CHCTEMBI UM COBOKYIHOCTHU
' HEPABEHCTB
3.3 Pemienune TeKCTOBBIX 3aa4
4 UucnoBsle nocae10BaTENbHOCTH
4.1 ITocnenoBaTeILHOCTH, CIIOCOOLI 3aaHUs TOCIEI0BATEILHOCTEN
4.9 Apudmernueckass M reomeTpuyeckas mporpeccud. Dopmyna  CIOXKHBIX
' IPOIIEHTOB
5 OYHKII
OyHknus, cmocodsl 3amanus  GyHKnuu. [padux  GyHkmuu.  OO6macth
orpezieNieHus] 1 MHOKeCTBO 3HaueHul pynkunu. Hymu ¢dynxknuu. IpomexyTku
5.1. 3HAKOIOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIUU. MaKCUMyMbl U
MUHUMYMBI GyHKIUU. HaunOonbliee M HauMeHbllee 3HaYeHHE (QYHKIMU Ha
IIPOMEXKYTKE
6 KoopanHatsl Ha IPSIMON U IIJIOCKOCTH




6.1

Koopaunathas npsmas

6.2 JlexapToBbI KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus

7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA

1.2 TpeyroabHHUK

7.3 MHOroyrojasHUKu

7.4 OKpYXHOCTh B KPYT'

7.5 N3mepenne reoMeTpruIecKuX BETUIHH

7.6 Bexkropsl Ha TII0CKOCTH
8 BeposTHOCTh U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHoCTh

8.3 KomOuHaropuka

8.4 MHoxecTBa

8.5 I'padsr
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