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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECNEYMBACT U3YYCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
NpPOJOKEHUS O00pa3oBaHWsl W IS TOBCEJHEBHOW KW3HU. PazButue vy
OoOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUM U CYUIHOCTH
anredpanyeckux aobCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIM MATEMaTUYECKOTO
MOJICTTUPOBAHUS B HAYYHOM IMO3HAHUU U B IPAKTHKE CITIOCOOCTBYET (POPMHUPOBAHHUIO
HAYYHOTO MUPOBO33PEHUS M KaueCTB MBIIIICHUS, HEOOXOANMBIX ISl afanTallid B
coBpeMeHHOM Liu(ppoBoM obmiecTBe. M3yuenue anredpel obecrieunBaeT pa3BUTHE
yMEHMsI Ha0noAaTh, CpaBHHMBATh, HAXOJWUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBUS, BBIBOJBI, (pOPMYIUpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpbl
o0ecrneunBaeT pa3BUTHE JIOTHUECKOTO MBITIUICHUST 00YYAIOIINXCS: OHU HCTIONb3YIOT
JNEAYKTUBHBIE M HMHIYKTUBHBIE pacCyKICHHs, O0OOIIEHHE U KOHKpPETU3aLUIO,
abctparupoBanue u aHajoruto. OOydeHue anareOpe mpenanonaraeT 3HAYUTEIbHbBIN
00BEM CaMOCTOSITENIEHOM IEATEILHOCTH 00YyJarOIINXCsl, TOITOMY CAMOCTOSITEIbHOE
pemieHrne 3adad  OOy4aloOUIMMUCS SBISCTCA peamu3aluell esTeTIbHOCTHOTO
MPUHIUIA O0yUeHHUS.

B ctpykrype mnporpammbl y4eOHOro Kypca «Anrebpa» yriyOnéHHOTO
U3YyYEHUS OCHOBHOE MECTO 3aHUMAIOT COIEpPKATEIbHO-METOANYECKUE JIMHUU:
«Yncna W BBIYUCICHUA», «ANreOpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAep)KaTEIbHO-METOIUIECKIX
JVHUH pa3BUBaAETCs Ha NPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJCHCTBYS €
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMCsl MPUXOAUTCS
JIOTHYECKH PacCy AaTh, UCIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBs3M
C 9TUM B TpOrpamMmy yueOHOTro Kypca «Anredpay BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOTO
oOpa3oBaHMsi W  CIOCOOCTBYIOIIME  OBJIAJEHUIO  OOYYaIOUIUMHUCS  OCHOB
YHHUBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep’KaTelbHOH M CTPYKTYpHOU
OCOOEHHOCTBIO Y4eOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIN
Xapakrep.

Copmepxxanne auHMM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW s
JaNbHENUIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCEIHEBHOM
KU3HU. PazBuTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSI3aHO C PAlMOHAIBPHBIMM WU HPPALUOHAIBHBIMH YUCIaMH, (HOPMHPOBAHHEM



IPEICTABICHUN O IEUCTBUTEIBHOM YHCIIE. 3aBEPILICHHE OCBOCHHMS YUCIOBOM JIMHUU
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandecKux JIMHAN — «AJIreOpandecKue BhIPaKEHUSD
U «YpaBHEHUs] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro armapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolen peanbHocTH. Ha ypoBHE OCHOBHOTO 00ILIETO
oOpa3oBaHMsl yueOHBIH MaTepuan TPYNIHUPYETCSs BOKPYT  pallOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATHUKHU KakK s3blKa JUJIst
MOCTPOCHUSI MATEeMAaTHYECKUX MOJIEei, OMHUCAaHHWs TPOLECCOB U  SIBJICHUUN
peanbHOrO Mupa. B 3anaun oOyuenus anreOpe BXOJAT TaKKe JaJlbHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHUS, HEOOXOIMMOT0, B YaCTHOCTH, JJI1 OCBOEHHUS Kypca
MHQOpPMATUKHA, W  OBJIAJCHUE HABbIKAMU  JIEAYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHUIO BOOOpa)KEHUS,
CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxkanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U ABJICHHUM B IPUPOE U
obmectBe. M3yueHue maTepuaa criocoOCTBYeT pa3BUTHIO Y 00YHaIONUXCS YMEHUS
WCIIOJIB30BaTh PA3JIMYHBIE BBIPAZUTENBHBIE CPEJICTBA SA3bIKA MAaTEMaTHKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpaUuyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

VYrinyOnéHHslit Kypc anreOpbl XapakTepHU3yeTcsi U3yUYeHUEM JIOTIOIHUTEILHOTO
TEOPETUUECKOI0 anmapaTa ¥ CBA3aHHBIX C HUM METOJIOB pellieHus 3a1ay. Anredpa
SIBJIIETCS SI3BIKOM JJIs1 OTIMCAaHUsI OOBEKTOB M 3aKOHOMEPHOCTEH, CIYKUT OCHOBOM
MaTeMaTU4yecKkoro MojenupoBaHus. Ilpu 3ToM camMu OOBEKTHI MAaTEMaTUYECKHX
YMO3aKJIIOUEHU W TMpPUHATbIE B anredpe npaBuwia UX KOHCTPYMPOBAHUSA
CoCcOOCTBYIOT (POPMUPOBAHUIO YMEHUI 0OOCHOBBIBATH U JOKA3bIBATH CY>KICHUS,
pa3BUBAIOT MAaTEMAaTHYECKYI0 MHTYHUIIMIO, KPaTKO W HAIJIIHO PAacKpbIBAOT
MEXaHU3M JIOTHYECKUX MOCTPOCHUI U ydaT uX NpUMEHEeHHI0. TeM caMbIM anredpa
3aHMMAaeT OJHO M3 BEAyIIMX MeCT B (OPMHPOBAHMU HAYyYHO-TEOPETUYECKOTO
MBIIIJICHUST 00YUYaIOIINXCS.

CornacHo yueOHOMYy MaHy B 7-9 Kkjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«Anre0Opa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpKaHUS:
«Uucna u BBIUKCIEHUS», «AJNTeOpanyecKkue BBIPAKEHUA», «YPaBHEHUS U
HEPaBEHCTBA», « DyHKIIUI.

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



COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucsia v BBIYMCIEHUS

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PAallMOHAIBHBIMU YKcaaMy. YucioBas nmpsiMasi, MOJIyJIb YHCIIA.

CreneHp C HaTypaJgbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULIMOHHON CUCTEME CUUCIICHUS.

Pemenue TeKCTOBBIX 3a/1au apupMeTHYecKuM criocoOoM. Pernenue 3agau us3
peaabHOM MPaKTUKKU HA YacTH, Ha APOOU, HA TIPOIIEHTHI, TPUMEHEHUE OTHOIICHUH U
MPOTIOPIIMI TIPY PEIICHUH 3a/1a4, pelIeHUe 3a/1a4y Ha JBKEHUE, paboTy, MOKYIIKH,
HAJIOTH.

JlenmumocTs Leabix uyncesl. CBOMCTBA ICIUMOCTH.

[IpocTeie m cocraBHble uucia. UYETHble W HEYETHBIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nOE€IMMOCTA CYMMBI U
MIPOU3BEACHUS LIEIIbIX YHCEII IIPU PELICHUU 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM.

HauGonpiuit o01mumii 1enuTesb 1 HauMEHbIIee 00IIee KpaTHOE JABYX YHUCET.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

AuredpanvyecKue BbIPAKEHUA

BripaxkeHre ¢ NEpeMEHHBIMU. 3HAUYEHUE BBIPAKECHHUS C MEPEMEHHBIMM.
[IpencraBieHre 3aBUCUMOCTH MEK]Ty BEIMYMHAMU B BUJI€ (POPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPe0OpPa30BaHUsl ANreOpanueCKUX BhIPAKEHUH.
Jloka3zaTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHorousieH cranaapTHOro Bujaa. CTeneHb MHOTIOYICHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXEHHE U JieieHrue MHorousaeHoB. IIpeoOpa3oBanue
LIEJIOTO BBIpaXKeHUs B MHOTOWIEH. KOpHM MHOrO4JIEHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHHS: KBaAPaT CYMMbI U KBaJIpaT pa3HOCTU
JIBYX BBIpAKEHUH, Ky0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXCHHH, Pa3HOCTH
KBaJIPaTOB JABYX BBIPAKCHH, MPOU3BEICHUE PA3HOCTH U CYMMBI IByX BBIPAYKECHUH,
CyMMa ¥ Pa3HOCTh KyOOB JIByX BBIPQYKCHHIA.

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

YpaBHeHMs U HEpaBeHCTBA

VYpaBHenue ¢ ogHoi nepeMmenHoil. Kopenb ypaBHeHusi. CBOWCTBA YpaBHEHUI
C OJHOM TIEpEMEHHOW. PaBHOCWJIBHOCTL ypaBHEHHH. YPaBHEHHUE  Kak
MAaTEMATHYECKask MOJIENIb PEAIbHOM CUTYaIlUU.



JluHeliHOe ypaBHEHHE C OJHOW NEPEMEHHOM. UMCIO KOpPHEW IMHEHHOIO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JIuHeliHOE ypaBHEHHE, CONEPIKAIIECE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEHNHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellleHne cucTeM JIMHEMHBIX YPaBHEHHH C ABYMs IEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JAByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAaK MOJIEIIb PEAIBHOM CUTYAIIMH.

DOyHKUMHA

Koopaunara Touku Ha npssMout. YnuciioBbIE TPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSAMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpadukoB, 3agaHHbIX (opMyaaMu. UreHue
rpauKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIbHBIE 3aBUCUMOCTH MEXJy BeauunHamu. lloHarue QyHKOuu.
OyHKIMS Kak MareMmarhdeckas MoOJeNb peajgbHoro mpouecca. OO0nacTh
omnpeseneHus u 0oaacts 3HaueHui pyakuuu. CriocoOsl 3a1anus GyHkuuu. ['padux
¢ynkiun. I[loHATHS MakcuMyMa W MUHUMYMa, BO3pacTaHus M yObIBaHUS Ha
NpPUMEPAX PEAIbHBIX 3aBUCUMOCTEH.

Jluneiinas Qynkuus, e€ cpoiictBa. ['padux nuneitHoi Qynkuuu. ['padux
¢byuknuu y = |X|. KycouHo-3aganHbie QyHKIIHN.

8 KUIACC

Yucaa v BBIYMCICHUSA

KBaapatHbie kKopHU. ApudMeTHUeCKil KBaApaTHBI KOPEHb U €ro CBOMCTBA.
[TonsTe wppanmoHaNbLHOrO yucnaa. J{eWcTBUS C UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiICTBA IEUCTBUN C UPPALIMOHAIBHBIMU YnciaaMu. CpaBHEHHE UPPALMOHATBHBIX
YHUCell.

[IpencraBiennss O pacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoOXecTBa
HaTypaJIbHBIX, LEJbIX, PALMOHAJIBHBIX, IEUCTBUTEIbHBIX Yncell. CPaBHEHHE YHCEIL.
YucnoBble IPOMEKYTKH.

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

Pasmeppl 0OBEKTOB OKPYXAIOUIETO MHpA, AJUTEIBHOCTh IPOLIECCOB B
okpyxaromeM Mupe. CTaHIapTHBINA BUJT YHUCIIA.

AnredOpanveckue BbIPAKEHUS

Anrebpanueckas apoOb. JlomycTuMble 3HA4YEHHUs] NMEPEMEHHBIX B JAPOOHO-
paloHaNbHBIX BbIpakeHUsX. OCHOBHOE CBOWCTBO ajredpandyeckoil Apoou.



CrnoxxeHrne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanbnbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAaY€HUsS] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue KBaApaTHbIE KOpHH. TOXIeCTBEHHBIE MpeoOpa3oBaHUs
BBIPKEHH, COIEpKAIIMX apU(PMETUYECKHE KBAPATHBIE KOPHH.

CrerneHb ¢ 1eNIbIM MoKa3atesieM U e€ cBoiicTBa. [IpeobpasoBaHue BoIpakeHUi,
COJZIEpIKaIlMX CTEIICHH.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAAPATHOTO YpPABHEHWS.
KosnnuecTBO neNCTBUTENBHBIX KOPHEW KBAaJIpaTHOrO ypaBHeHUs. Teopema Buera.
YpaBHEHUsA, CBOJUMBIE K TUHEWHBIM YPABHEHHSIM WM K KBaAPATHBIM YPABHCHUSIM.
KBagpatHoe ypaBHeHHE ¢ mapaMeTpoMm. PemreHne TEeKCTOBBIX 3aJad C MOMOUIBIO
KBaJ[paTHBIX YPaBHECHUI.

HpoOHo-pannoHanbHble  ypaBHEHHs. PelieHue  aIpoOHO-pallMOHATBHBIX
ypaBHeHUH. PenieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padueckast HHTEpIIpeTaIis ypaBHEHHM ¢ IByMs TIEPEMEHHBIMHU.

Uucnosbie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. Ctporue u HecTporue HepaBeHcTBa. CloKeHue
M YMHOXEHHME YHUCJIOBBIX HEpaBeHCTB. OILIEHUBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

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

JIuHeliHOE HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemieHne TEKCTOBBIX 3alay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHOM IIEPEMEHHOM.

DyHKIMHA

OO6usacTb onpeeneHysi 1 MHOXKECTBO 3HaueHui ¢pyHkunu. CrocoObl 3a1aHus
bynkuumii. ['padux dynkunn. Urenue cBoiicTB ¢pyHkunu no e€ rpaduxy. [lpumepsr
rpadukoB GYHKIHMA, OTPAXKAIOIMIUX PEaTbHBIE MPOIECCHI.

Jluneninas Qynkius. DYHKIUW, OMHUCHIBAIOIINE TIPSIMYI0 U O0OpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

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

9 KITIACC

Yucaa v BLIYUCJICHUSA



Kopens n-ii crenenu u ero cBoiictBa. CTENEHb C palMOHAIBHBIM [IOKA3aTeIeM
U €€ CBOMCTBA.

AuredOpanyecKue BbIPpaKeHUs

ToxxecTBeHHbIE TPEOOpa3oBaHUsl BBIPAKEHHM, COJEp)KalluX KOpeHb N-i
crenieHu. ToXIecTBEHHbIE MPEOOpa30BaHUs BHIPAKEHUM, COAEPKAIIUX CTEIECHb C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHum kBagpatHoro tpéxunena. PasnoxkeHnue
KBaJpaTHOTO TPEXUJICHA HA IMHEWHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHUs. [Ipumepbl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOH, rpaUyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-i1 U 4-i1 CTEIICHEN.

Pemenue qpoOHO-palinOHAIbHBIX YPaBHEHUH.

Pewienue cucrtem ypaBHEHHU ¢ IBYMsI IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pEelIeHNs CUCTEMBI HENIMHENHBIX YPaBHEHHUN C IBYMsI ITepeMEeHHBIMU. CucTEMa ABYX
HEJIMHEWHBIX YPABHEHHUU C IByMs IEPEMEHHBIMM KaK MOJIENIb PEAJIbHON CUTYALIUH.

HucnoBble HepaBeHCTBA. PenieHne JTMHENHBIX HEpaBEHCTB. J[OKa3aTenbCcTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJIOM U METOAOM HHTEpBaJOB. MeTo] MHTEPBAJIOB
JUISL palliOHAIbHBIX HEpaBeHCTB. [Ipocrenine HepaBeHCTBA C MAPAMETPOM.

Perienne TeKCTOBBIX 3a/1a4 € IIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByms IlepeMEHHBIMH. PemieHue HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTEMBI HEPABEHCTB C ABYMsI TepeMeHHbIMU. [ paduueckuii meTon
pEelIEHNs CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DyHKIUU

Oynkumg.  CpoiictBa  QyHKUMA:  HyId — (QYHKIUHM,  MPOMEKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TIPOMEKYTKHA BO3pACTaHMs M yObIBaHUSA (PYHKIUH,
4YETHBIEC U HEYETHBIE (DYHKIIMK, HAUOOJIbIlIee U HAUMEHbILIEe 3HAUCHUS PYHKIUU.

KBagpatnunas ¢ynkuus u e€ cBoicTBa. Mcmonb3oBaHue CBOWCTB
KBaJpaTUyHOUW (pyHKIMM 1151 pereHus 3aaad. [loctpoenune rpadrka KBaapaTHIHON
dbynkuuu. Ilonoxkenue rpaduka KBaapaTUIHOW (YHKIIMA B 3aBUCUMOCTH OT €€
ko> punuentos. I'padpuxn Gynxmmii y =ax2, y = a(X — m)2u y = a(X — m) +n.
[TocTpoenue rpadgukoB GyHKIIMI C TOMOIIBIO TPE0Opa30BaAHUM.

JHpobno-nuneitnas ¢pyukius. MccnenoBanue GyHKIIHIA.

®Oynkuusa Y = X" ¢ HaTypanbHBIM MOKa3aTeneM N u e€ rpaduk.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[Tonsitne uwciIoOBOM TocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  MOCJEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  moclieoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOIIBI0 (HOPMYIBI N-TO
YJIeHa, pEeKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccur. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. PopMynbl N-TO  WieHa
apu(pMeTHYeCKOl U reomeTpuyeckor mnporpeccuid. @opmysbl CyMMbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM mporpeccuil. 3aiauyu Ha MPOIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHHUH
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocrenmme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEEHOI'O
KYPCA «AJITEBPA» HA YIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSIIEMY POCCHUHCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S13aHHOCTEN IpaXKIaHUHA U PEAU3ALUU €r0
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKUX MPOOIIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAayKd, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YYEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HANpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTUYECKOIrO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIMHON MNpodeccruOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHNUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEel HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOALI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeIOBEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH M MAaT€MaTU4YECKON KYJIbTYpOH KakK CPEACTBOM
IIO3HAHUs MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

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



FOTOBHOCTBIO TNPHUMEHSITh MATEMATUYECKUE 3HAHUS B HWHTEpPECaX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa APYroro 4ejioBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI JJISl OKPYKAIOIIEH Cpeibl, 0OCO3HAHUEM TJI00aIbHOTO
XapakTepa IKOJOTHUECCKUX TPOoOJIeM U IMyTel UX PEIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHSI, TUTIOTE3bI 00 00OBEKTAX M SBIICHHUSIX, B TOM YHCIIC paHEE HEHU3BECTHBIX,
OCO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBHS, (OPMYJIMPOBATH M OIEHUBATh PHUCKH U
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIaJICHUEM YHUBEPCAITbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
Bba3oBble JJornueckue a1eiicTBUA:

BBISIBJIATH M XApPaKTEPU30BATh CYIIECTBCHHBIE MPU3HAKKM MaTEMATHYECKUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIUH,
OCHOBaHWsI 711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsAMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTeIbCTBA MAaTEMAaTHYECKHX
(bakToB, BBHICTpaWBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pPEIICHUs, BEIOUpATh HanboJIee MOXOAIINN C Y4ETOM CaAMOCTOSITEIHHO
BEIICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKUIT WHCTPYMEHT ITO3HAHUSA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUHE,  MpodIiieMy,
CaMOCTOATENILHO YCTaHABIIMBaTh MCKOMOE M JaHHOE, (OPMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIIMIO, MHEHHE;

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

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA,

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOIECCa, a TakKXKe BBIIBUTATH
MIPEATOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATh HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWHGOPMAIWMH, JaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

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

BbIOMpaTh (QopMy mpenacTaBieHUs HHPOpMAUMU U WUIIOCTPUPOBATH
pelaemMspie 3a/1a4ur CXeMaMu, IMarpaMMaMu, HHOU rpadMKoi U uX KOMOMHALIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiCTBHSA



BOCIPUHUMATH U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTb TMOSICHEHHS 10 XOAYy pELICHUs 3ajaud,
KOMMEHTHUPOBATh MOJYYEHHBIN Pe3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npo0JieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha IOHUCK
peIIeHHUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3UIHMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3yJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTA, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3aaad
MpE3eHTAINN U 0COOCHHOCTEN ayTMTOPHUH;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOM JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3aIlMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOTOBapUBaThCs, OOCYKIATh MPOIECC U PE3yNbTar
paboThI, 000011aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOIHSATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJ€HAMH KOMaH/bI, OIICHUBATh KaYeCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OOIIMI Pe3ysbTaT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJIsl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MTOAXO0AAX MPUHATHS PEIICHUN (MHANBUAYAJBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BapPHUAHTHI
pelIeHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJILHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedeKkcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUIEHUU 33]1a4H,
BHOCUTb KOPPEKTHBbI B JIEITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
HallICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;



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

BbIpaXaThb 3MOLMU IpPU H3yUYEHUU MaTEMaTHYECKUX OOBEKTOB U (DAKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PELICHHU 3aa4u.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oOydueHus B 7 kj1acce 0OyJaromuics MOTYYUT CIASAYIONINE MPEIMETHBIC
pe3yJIbTaTHI:

Yucaa v BBIYMCIEHUSA

ParmmmonaneHbBIE UnCHa.

[TepexoauTh OT OxHOM (OPMBI 3allUCH YHCENl K Jpyrou (mpeoOpa3oBbIBATH
JECATHYHYIO Tp0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITUUHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JACCATUYHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAIBHBIX YHCEI MpHU pPEUIEHUWU 3a/]ad, IPOBEIACHUU
PaCCYXICHUN U JOKA3aTEIbCTB.

[TonrMaTh 1 OOBICHATH CMBICIT TTO3UITMOHHOM 3aIMCH HATYPaJbHOIO YHCIA.

CpaBHUBATH U YIIOPSAIOUYMBATH PallMOHAJIbHBIC YUCIIA.

BrITIONTHTE, coYeTas YCTHBIE W THChbMEHHBIC MPUEMBI, apuPpMETHUCCKUC
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA UKCEI U MPaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBIMOTHATE NTEHUCTBUS CO CTEIICHSIMHU C HaTYpaJIbHBIMU ITOKA3aTEIISIMH.

HaxoauTh 3Ha4eHUs YUCIOBBIX BBIPpAKEHUN, COAEpKAIIUX pPaIlMOHAIbHBIC
yucjga U CTENEeHM C HaTypaJbHBIM IIOKa3aTejieM, MPUMEHATh pPa3HOOOpa3HbIe
CIIoCOOBI M TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OICHUBATh YHCIIOBHIC BHIPAKCHHS
IIPY PEIICHUH IPAKTUICCKUX 3a71a4 U 3a/1a4 U3 JPYTUX YIEOHBIX MPEIMETOB.

OxpyTasTh YKCIIA C 33JaHHON TOYHOCTHIO, a TAKXKE 110 CMBICITY TTPAKTUIECKON
CUTYaIlMH, BBITIOJHATH TPHUKUIKY M OICHKY pe3y/ibTaTa BBIYUCIICHHH, OIICHKY
3HAYCHUHN YMCIIOBBIX BBIPAKCHUH, B TOM UKCIIE TIPU PEIICHUH MPAKTUYECKUX 3a/1ad.

Pemate TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaONHIIBI, CXEMBbI, YEPTEXKH, APYrHe CPEACTBA MPEACTABICHHUS JTaHHBIX TpU
pelieHuu 3aaa4.

Pemath mpakTUKO-OPHEHTUPOBAHHBIC 3aJa4M, CBS3aHHBICE C OTHOIICHHUEM
BEJIMYMH, MPOMOPIHOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHHs 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX OOBEKTOB.

J1enmMMocCTb.



Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YUCEN.

PacknaapiBaTh HA MHOKUTEIIM HATYpaJbHbIC YUCIIA.

CBoOOMHO omepupoBaTh MOHATHAMHU: YETHOE YHCIO, HEYETHOE YHCIIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOOIBIIMI OOIMMI JETUTETh U HaUMEHbIIEe 00IIee KpaTHOE
YHUCell U UCTIOIb30BaTh UX MPH PELICHUH 3374, IPUMEHATh alropuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJIIO, TPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTYJIIO.

AaredpanvyecKue BbIPAKEHUSA

BripaxkeHus ¢ nepeMeHHBIMU.

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

Haxonute 3HaueHUs] OYyKBEHHBIX BBIPAKEHUM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb3oBaTh  MOHSATHE  TOXKICCTBA,  BBINOJIHATh  TOXICCTBCHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHs!.

BrImonHITh Mpeobpa3oBaHus 1EI0T0 BHIPAXKEHHS B MHOTOWICH TIPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BrinonHats neicTBus (CI0KEHUE, BRIUUTAHUE, YMHOXKEHHE) ¢ OJIHOUJICHAMU
¥ C MHOTOWICHAMH, IPUMEHATH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaApaT 1
KyO CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHHM.

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXHUTEINW C ITOMOILBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHUTEJSI, TPYIIIUPOBKHU ClIaraéMbIX, TPUMEHSIS
(bopMyIIBI COKpPAIIEHHOTO YMHOXKEHUS.

[TpumensThs nmpeodpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHHS Pa3IMYHbBIX 3a7ad
W3 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, U3 peaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU II0KA3aTEIsAMHU LIS
npeoOpa3oBaHUsl BEIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

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

[logOupate nOpuMeEpbl Map YHUCEN, SBJSIOMIMUXCS PEUICHUEM JMHEUHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAWHATHON TJIOCKOCTH Tpa UK TMHEHHOTO YPAaBHEHUS C IBYMSI
NePEMEHHBIMHU, MOJIB3YCh TPapUKOM, MPUBOIUTH IPUMEPDI PEIICHUS YPABHEHUS.



Pemmath cucteMbl ABYX JTMHEHHBIX YPaBHEHHM C IBYMS MIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

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

DOyHKIUU

Koopaunats! u rpaduxmu.

N306pakath HA KOOPAUHATHOU MPSMOM TOYKH, COOTBETCTBYIOIIUE 33/JAHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, HMHTEPBAJIbI, 3aKCHIBATH YUCIOBBIE MPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

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

OyHKIWH.

Crtpoutb rpaduku TUHEHHBIX (DYHKITHIA.

OnuceiBaTh C NOMOUIbIO (QYHKIMA HW3BECTHBIE 3aBHUCUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMsS, PACCTOSHUE, II€HA, KOJIHYECTBO, CTOMMOCTD,
IPOU3BOIUTENEHOCTD, BPEMSI, 00bEM pabOTHI.

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

[Tonumate rpaduyeckuii crocod MpeACTaBiICHUS U aHaiu3a WH(OpMaIuy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKUMN i1 aHainu3a TrpaduKoOB pealbHBIX
3aBUCUMOCTEN (HyaM (yHKLIMH, TPOMEXKYTKHM 3HAKOMOCTOSIHCTBA (DyHKLUH,
MPOMEKYTKUA BO3pacTaHusi M yObIBaHMs (DYHKIIMHM, HAWOOJIbIIee U HAWMEHbIIIEEe
3HauYeHUs (PYHKITIN).

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

K koHniry 00y4yeHus B 8 kyiacce o0ydaromuiics MOJyYUT CIeAYIOIINE PEAMETHBIE
pEe3yJIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

HNppauronanpHbIe YHCIIA.

[loHnMaTe W UCIONB30BATH NPEACTABICHUS O PACLIMPEHUN YHUCIOBBIX
MHOYECTB.

CB0OOOIHO ONEpUpPOBATH MOHATUSIMU: KBaJIPATHBIN KOPEHb, apu(METUUECKUI
KBaJpaTHBIM KOPEHb, UPPALUOHAIBHOE YHCIIO, HAXOAUTh, OLICHUBATH KBAJPAaTHbHIC
KOPHH, HCTIONb3Ys IPU HEOOXOAUMOCTH KaJbKYJISITOP, BBIMOIHITH IPE0Opa3oBaHus
BBIPAXEHUH, COAECPIKAMX KBAIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonp30BaTh HadajabHbIE IIPEACTABICHUS O MHOMKECTBE JEHCTBUTEIBHBIX
YuCesl ISl CPAaBHEHUS, OKPYTJIEHUs] U BBIUMCIEHUM, 1300paXkaTh AEMCTBUTEIbHBIE
YHUCJla TOYKaMH Ha KOOPAWHATHOU MPSMOM.



Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATUYHBIX
npobeit m creneneld yucna 10, 3anuMchbIBaTh M OKPYIVIATH YHUCIOBBIE 3HAYEHUS
pEeanbHBIX BEJIUYUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emMMoCTb.

CB0OOOHO OIIEpUPOBATH MOHATHEM OCTATKA IO MOTYJIO, IPUMEHSTH CBOMCTBA
CPaBHEHMM IO MOJYIIO, HAXOAUTh OCTATKU CYMMBbI U IIPOU3BEICHUS 10 JAHHOMY
MOZYJIIO.

AnredOpandeckue BbIPAKEHUS

JpoOHO-pallnOHAIbHBIE BEIPAKEHUS.

Haxoauts aomycTuMble 3HAYEHUS MEPEMEHHBIX B JIPOOHO-pallOHATbHBIX
BBIPAKEHUSAX.

[IpuMeHsATh OCHOBHOE CBOWMCTBO PAIllMOHAILHON APOOH.

BeimonuaTe npuBeneHue anredpandeckux Ipodeil K o0IlieMy 3HaMeHaTelo,
CJI0)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpandeckux apo0ei.

BBITTONHATB TOXKAECTBEHHBIE MPE0OPa30BaHMUs PALIMOHAITBHBIX BHIPAKEHUI.

[TpumeHsTh npeoOpa3oBaHus BEIPAXKEHHM JIs peHICHUs Pa3IMYHbIX 3a/1a4 U3
MAaTEeMaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

[IpyMeHATH TIOHATHE CTENEHH C LEJNbIM II0Ka3aTeJIeM, BbIIOJIHATh
npeoOpa3oBaHus BbIPAXKEHUI, COAEPKALUX CTETIEHH C LEJbIM MOKa3aTeseM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe nonycrumele 3Ha4€HNS IEPEMEHHBIX B BBIPAKECHUX, COAEPIKALLIMX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BemonusaTe npeoOpa3zoBaHUs HPPALMOHANBHBIX BBIPAKEHUH, HCIONIb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pemars kBafgpaTHbIC ypaBHEHUS.

Pemarb 1poOHO-paliMoOHaNIbHBIE YPaBHEHHUS.

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

IIpoBoauTh McCCienOBaHNs YPaBHEHUNW U CUCTEM YPAaBHEHMU, B TOM YHUCIE C
IpUMEHEHHEM IrpaUuecKux MpeICTaBIeHHH (YCTaHaBIMBATh, UIMEET JIM YpaBHEHHE
WIM CUCTEMA YPaBHEHUI PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT clOBECHON (OPMYIMPOBKH 3aJaud K €€ anredpandeckoit
MOJEIN C IIOMOLIBIO COCTABJICHUS YPAaBHEHUSA WM CHUCTEMBbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33J1a4H IIOJIYYEHHBIN PE3yNbTaT.

[IprMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH, PEIIATh
JMHENHBIC HEPAaBEHCTBA C OJTHOM MEPEMEHHOMN 1 X CHUCTEMBI, 1aBaTh IPAPUIECKYIO
WJUTFOCTPALIMI0 MHOXKECTBA PELLICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DyHKIUU

[TornmMaTe W WCMONB30BaTh (DYHKIIMOHAILHBIC TOHITHS M SI3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OO0O3HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIMH TIO0 3HAYCHUIO
aprymMeHTa, OrpeaeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crtpoutsb rpaduku QyHKIUH , OMKUCHIBATH CBONCTBA YUCIOBON (DYHKIIUHU TTO €€

rpaduxky.

K koHIly 00y4yeHus B 9 kiacce 00y4aromuics MOJIy4uT CIEYIOIINE TPEIMETHBIE
pe3yibTaThl:

Yucsia ¥ BbIYMCICHUS

CBOOOIHO ONEpUPOBATH NOHATUSAMU: KOPEHb N-Ml CTENEHW, CTENEHb C
pallMOHAJIBHBIM II0KAa3aTelIeM, HAaXOAWUTh KOPEHb N-i CTENEHU, CTEHEHb C
palMOHAJIbHBIM [IOKA3aTeJeM, HCIONb3ysl MpPU HEOOXOJUMOCTU KaJbKYJISATOD,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTENIEHU C PALIMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JAEHCTBUTENBHBIX YHCEN NPU PELICHHUU
3a/1a4, MMPOBEACHUH PACCYKICHUN U I0KA3aTEIIbCTB.

CpaBHHBaTb M yHOpAIOYMBATH JICUCTBUTENIBHBIC 4YMCIIA, OKPYIJIATH
JCHCTBUTEIIBHBIE YUCIIA, BBIIIOJIHATh IPUKHUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YUCJIOBBIX BBIPAKEHUM.

AJsiredOpanvyecKue BbIPAKEHUA

CB0OOIHO OTIEepUPOBAThH MOHATUEM KBAJPATHOTO TPEXUWIEHA, HAXOAUTh KOPHU
KBaIpaTHOI'O TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBIM TPEXWICH HA JIMHEWUHBIC MHOXUTEH.

YpaBHeHHS U HEPABEHCTBA

Pemats nuHelHbIE U KBaApaTHBIE YPABHEHHUSI, YPABHEHHUS, CBOJAILNECS K HUM,
JIPOOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemrats HECIOKHBIE KBAapaTHBIE YPABHEHUS C ITAPAMETPOM.

Pewate nuHEVHBIE HEPAaBEHCTBA, KBAJIpaTHHIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJOB, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBOM MpPSMOH,
3alUCHIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Pemare cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCS JIMHEUHBIM.

PeraTe HECIOKHBIE CUCTEMBI HEJTMHEMHBIX YPAaBHEHUH C [TIApAMETPOM.

[IpuMeHsATh METOABl PABHOCHIIBHBIX MPEe0Opa30BaHUil, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeToa Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHei.

Pemlatb  cucTéMBl  JIMHEHWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMbI
HEPaBEHCTB HA YMCJIOBOM IPSIMOM, 3aIIMCBIBATh PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemare ypaBHEHHMS, HEPABEHCTBA M HX CHUCTEMBI, B TOM 4YHUCIE C
OTPaHWYCHUSIMU, HAIIPUMED, B LIEJIbIX YNCIIAX.



[IpoBOAUTE HCCIIEIOBAHNS YPABHEHUM U CUCTEM YPABHEHUU, B TOM YHCIIE C
IPUMEHEHHEM rpauuecKux MpecTaBIeHNi (YCTaHABINBATh, UMEET JIM ypaBHEHUE
WIM CHCTEMA YPaBHEHUI PEIICHHUS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp TekcTOBBIE 3ajauM  alreOpauvyecKuM CIOCOOOM C  MOMOIIBIO
COCTABJICHHsI YPAaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHS
MAaTeMaTHYECKOW MOJEIM pPEaJbHOM CUTyallMd WIM NPUKIAJHOM 3a1adu,
MHTEPIPETUPOBATH NIOJyUYECHHBIE PE3YJIBTATHI B 33 JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Trpapuk
GyHKUMH, TpsMas MOPONOPLHUOHAIBHOCTb, JIMHEWHAas (QYHKUUA, OOpaTHas
MPONOPLUOHAIBHOCTD, Mapadosa, runep0osia, KyCouHo-3aAaHHas PyHKIUS.

Hccnenosats pyHKuuIo 1o €€ rpaduky, yCTaHABIMBATH CBOMCTBA (DyHKLIMIA:
001acTh ONPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (PYHKIUH, MPOMEKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHUSA, YETHOCTb U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHBIIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacnio3naBaTh KBaApaTUYHYIO (DYHKIUIO 1O (popmysie, IPUBOAUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPUH.

Omnpenensts nojiokeHue rpapuka KBaapaTuyHOW GyHKIIUU B 3aBUCUMOCTH OT
e€ ko pULIHEeHTOB.

Crpouth rpaduk  KBagpaTM4YHOHM  (YHKUMH, ONHUCHIBATH  CBOWMCTBA
KBaJIPaTUYHON QPYHKIUU TI0 €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJI PEIICHHUS 3a/1a4.

Ha nmpumepe kBaapatudnoit GyHKIMH cTpouTh rpaduk dyaximu y =af(kx +
b) + ¢ ¢ momomrkio mpeoOpazoBanuii rpaduka GyHkuu y=Ff(x).

NnmrocTpupoBaTh ¢ MOMOIIBIO Tpaduka peaabHy0 3aBUCUMOCTb UITU MPOLECC
10 X XapaKTEPUCTHUKaM.

ApupmMernyeckass 1 reoMeTpUYECKasi MPOrpeccuu

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

3ajaBaTh MOCJENOBATEIBHOCTH pPAa3HBIMU  CIIOCOOAMH: OIMMCATENbHBIM,
TaOJIMYHBIM, C TIOMOIIBLI0 (POPMYIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIUMCICHHS C UCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMHU Ha KOOPAMHATHOU
IJIOCKOCTH.

Pematp 3agaun, CBS3aHHBIE C YHCIOBBIMH I1OCJIEI0BATEIBHOCTSIMHU, B TOM
qHCclie 337a4d U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, [UPPOBBIX
TEXHOJIOTUH).



PacrosHaBaTh W TNPUBOAUTH TPUMEPHl KOHEYHBIX M OCCKOHEYHBIX
MOCTIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIIUX ) MOCIEI0BATEIbHOCTEH.

ViMeTh mpecTaBIeHrnEe O CXOUMOCTH TTOCIIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY 0ECKOHEYHO yOBIBAIOIICH T€OMETPHUECKOM MPOTPECCHH.

[TpuMeHsATh METOI MaTEeMAaTHUECKOW UHTYKIIUU TIPH PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne ni/m HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI B Konrpoabnsie Ilpaktuueckue (uupposbie)
cero padoThbI pa6oTnI o0pasoBare/ibHbIC
pecypchl
1 UNCJIA 1 BBIYUCJIEHM . PannonanbHbie 11 1 0 bubnuoreka [IOK,
yuca (MIOBTOPCHHE) https://m.edsoo.ru/7f415b90
2 OYHKLMH. Koopanarst 17 1 0 https://m.edsoo.ru/7f415b90
rpaduxu. OyHKIIUN
3 AJITEBPAIMMECKHE BBIPAMKEHIL. 7 1 0 https://m.edsoo.ru/7f415b90
BeIpaxenus ¢ nepeMeHHbIMU
4 YPA]%HEHM 1 CUCTEMBL YPABHEHIIL. 10 1 0 https://m.edso00.ru/7f415b90
JluneiiHble ypaBHEHHS
) ANCIIA 1 BBIUCIIEHIL. Crenens ¢ 6 0 0 https://m.edsoo.ru/7f415b90
HATYpaJIbHBIM ITOKa3aTelieM
6 AJITEBPAMHECKHE BBIPAMKEHIAL. 23 1 0 https://m.edso00.ru/7f415b90
MHorouieHbl
7 AHFEEPAHI{ECK,_HE BBIPAKEHWA. 14 1 0 https://m.edsoo.ru/7f415b90
DopMyIbl COKPAIIEHHOTO YMHOXKEHUS
8 UNCJIA U BBIUUCJIEHUSA. lenumocTh 10 1 0 https://m.edsoo.ru/7f415b90
9 OYHKIUWUN. Juneiinas pyHKIus 16 1 0 https://m.edsoo.ru/7f415b90
PABHEHUS 1 CUCTEMbI YPABHEHUIA.
10 Y . che }7 14 1 0 https://m.edsoo.ru/7f415b90
CucreMbl TUHEHHBIX YpaBHEHHIA
IT
11 OBTOP erme, 060bmerHe, CHCTeMATH3AIHA 8 1 0 https://m.edso00.ru/7f415b90
3HAHUHN
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




8 KVIACC

KoauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbIe
Ne i/m P Konrpoabnbsie IIpakrnyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl

1 YPABHEHUWA 1 HEPABEHCTBA. 20 5 0 bubnmnoreka [{OK,
HepasencrBa https://m.edsoo.ru/7f417af8

3 HNCJIA 1 BBIMUCIIERIL. Keanpatisiii 17 1 0 https://m.eds00.ru/7f417af8
KOPCHB

4 YPABHEHIA 1 HEPABEHCTBA. 17 1 0 https://m.edsoo.ru/7f417af8
KBanpatusie ypaBHeHUs

5 AJITEBPAMHECKUE BBIPAMEHIA. 17 1 0 https://m.edsoo.ru/7f417af8
JpoOHO-paliOHAIEHBIC BEIPAKEHUS

6 YPABHEHIA 1 HEPABEHCTBA. 19 1 0 https://m.edsoo.ru/7f417af8
JIpoOHO-palnoHanbHble ypaBHEHUS

7 OVYHKIINN 15 1 0 https://m.edsoo.ru/7f417af8
AJITEBPAMYECKUWE BBIPAXXEHNW .

8 1 ¢ 14 1 0 https://m.edsoo.ru/7f417af8
Crenenn

9 UNCJIA U BBIYUCJIEHWA. [lenumocTh 7 1 0 https://m.edsoo.ru/7f417af8
I1

10 OBTOPCHHUE, 0606merje’ 10 1 0 https://m.edsoo.ru/7f417af8
cucreMarui3anus 3HaHUU

BIIEE KOJIMYECTBO YACOB I1
OB O CTBO HACOB I1O 136 12 0

I[MPOT'PAMME




9 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnsie IIpakruyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsl
bubmuoreka [{OK,
1 OYHKLMH 25 L 0 https://m.edso0.ru/7f419d08
PABHEHUA 1 HEPABEHCTBA.
2 Y ¢ 15 1 0 https://m.edso0.ru/7f419d08
KBagparnsle HepaBeHCTBA
PABHEHUA 1 HEPABEHCTBA.
3 Y ¢ 25 1 0 https://m.edso00.ru/7f419d08
VYpaBHEHUsI, HEPAaBEHCTBA U UX CUCTEMBbI
UMCJIOBBIE ITOCJIIEJOBATEJIBHOCTHU
https://m.edso0.ru/7f419d08
4 Y IPOCPECCHN 25 1 0 ps://m.eds00.ru
AJITEBPAMYECKUE BbIPAKEHU .
5 1 ¢ 12 1 0 https://m.edso00.ru/7f419d08
Crenens ¢ pallMOHAILHBIM MOKa3aTeleM
I1
6 OBTOP eHHE, 060OMICHHE, CHCTEMATH3ALHA 34 1 0 https://m.edso00.ru/7f419d08
3HaAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 6 0




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JJISI YYEHUKA

Anrebpa, 7 kinacc/MaxkapsrueB FO.H.,Munmiok H. C., Hemikos K.W. u apyrue, nox
penakmueit TenskoBckoroC.A. AkinonepHoe obmecto "M3natensctBo "[IpocBemenue.
Anrebpa, 8 kiracc/MakapsrueB FO.H.,Munmtok H. C., Hemkos K.U. u apyrue, mox
penakmueit TenskoBckoroC.A. AkinonepHoe obmecto "M3narensctBo "IIpocsemnienue”
Anrebpa, 9 kiacc/MakapsiueB FO.H.,Munmiok H. C., Hemkos K.U. u npyrue, nox

penakmueit TensikoBckoroC.A. AkiponepHoe odiectBo "M3narensctBo "IIpocsemienue”

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA

Junaktuaeckue MaTepuainsl 1o anreope st 7 kinacca/ JILU. 3BaBuy, JI.B. Ky3nenos, C.b.
CyBopoBa.-15-¢ u3a.M.: [Ipocsemienne,2022.

Junaktuyeckue Matepuaisl 1o anredpe s 8 kinacca/ JI.W. 3BaBuy, JI.B. Ky3uenos, C.b.
CyBopoga.-15-¢ u3a.M.: [Ipocsemienne,2022.

Junaktuyeckue Matepuaisl o anredpe s 9 knacca/ JI.W. 3BaBuy, JI.B. Ky3uenos, C.b.

CyBoposa.-15-¢ u3n.M.: [Ipoceemenne,2022.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmoreka [HOK:

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

https://m.edsoo.ru/7f417af8

https://m.edsoo.ru/7f419d08
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