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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHMs: OHa 00ECIIeYMBACT U3YUCHHUE APYTUX TUCIUIUIMH KaK €CTeCTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
NPOJOJDKEHUS 00pa3oBaHWsl M JUIsl TOBCEIHEBHOM JKM3HU. PaszButne y
OOy4YaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUM U CYUIHOCTH
anredpanyecknux abCTpakiuii, crmoco0e OTpakeHUs MaTeMaTH4YeCKOW HayKon
SBIIEHUH M TPOIECCOB B TNpHUpOJe H OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICIMPOBAHUS B HAYYHOM ITO3HAHUH U B IIPAKTUKE CITIOCOOCTBYET (HOPMHUPOBAHHIO
HAyYHOT'O MUPOBO33PEHUS U KAUECTB MBIILICHUS, HEOOXOUMBIX JIJISl aJanTaluy B
COBpeMEHHOM LH(ppoBOM ob1IecTBe. M3ydenne anreOpbl obecrieunBaeT pa3BUTHE
yMEHUs HaOI0/aTh, CpaBHUBAaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIUICHUS, CHIOCOOHOCTU apTyMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU
JEeUCTBUSA, BBIBOJABI, (OPMYJIHpPOBATH yTBepkIeHus. OCBOEHHE Kypca ajireOpsl
oOecreuynBaeT pa3BUTHE JIOTHYECKOTO MBIIIUICHHS 00YYaIOIIUXCS: OHU UCTIOJIb3YIOT
JNEAYKTUBHBIE W WHIYKTUBHBIE PACCYXKIEHUS, O00O0OIIEHHME W KOHKPETU3AIUIO,
abcTparupoBanue U a"anoruto. O0ydeHue anredpe mpeanojaraeT 3HAYUTEIbHbIN
00BEM CAMOCTOSTENBHON IEATEHOCTH 00YHAOIINXCSl, TO3TOMY CAMOCTOSATEIBHOE
peleHue 3a7ad4  00y4arolMMHUCA SABJISIETCS  peaju3alue  JesTeIbHOCTHOIO
MpPUHIUIA O0yUeHHUS.

B crpykrype mnporpammsl y4eOHOro Kypca «Amnrebpa» yriyO0iaéHHOTOo
U3YYEHUSI OCHOBHOE MECTO 3aHMMAIOT COJEpKAaTeIbHO-METOJAMYECKUE JIMHUU:
«Yucna u  BBIYHUCICHUS», «ANreOpanueckue BBIPOKECHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dyukmuny. Kaxmas w3 3TUX coaepkarelbHO-METOIMYECKHX
JIMHUYN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUEHUSI Kypca, B3aUMOICUCTBYS C
JPYTUMHU €ro JUHUSIMU. B Xone u3ydeHus Kypca oOydaromudMcs MPUXOIUTCS
JIOTUYECKHU PacCykaaTh, UCMOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH S3bIK. B CcBsI3U
C 3TUM B MPOTpaMMy Y4eOHOro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTUYeCKOro
oOpa3oBaHHUS ¥  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIIUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTEeMaTU4eCKOro s3bika. Colep:kaTeabHOW M CTPYKTYPHOU
OCOOEHHOCTBIO Y4eOHOro Kypca «AJredpa» SBISETCS €ro HHTErPUPOBAHHBIN
XapaxkTep.

Conepxkanve nuHUM «YWcia W BBIYHCICHUS CIYXXUT OCHOBOW IS
JTATbHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaOIIUXCS
JIOTUYECKOTO MBIIUICHUS, JOPMUPOBAHUIO YMEHUS MOJIH30BAThCS aITOPUTMAMHU, a
TaKke MPUOOPETEHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl IOBCETHEBHOM
KU3HH. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOTO OOIIETO 0O0pa3oBaHUs
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CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMUPOBAHUEM
IPEICTABICHUN O IECTBUTEIBHOM YHCIIE. 3aBEPILICHHE OCBOCHHMS YUCIOBOM JIMHUN
OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — « AJIreOpandeckue BhIPaKEHUsD
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOIMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MTPEJAMETOB U OKpYyXkaroiei peanbHocTU. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHus y4eOHBI MaTepual TPYNIUPYETCS BOKPYr  pallMOHAIBHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMAaTUKH Kak S3bIKa s
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJEJCH, OMUCaHus TPOIECCOB U  SBICHUUN
peanibHOTO Mupa. B 3amaun oOyuenus anredpe BXOIAT TaKKe JabHEHIIIee pa3BUTHE
AJITOPUTMUYECKOIO MBIIIJIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JIUIsl OCBOEHUS Kypca
uHQOpMATUKHA, ¥  OBJIAJICHUE HaBbIKAMH  JCAYKTUBHBIX  PACCYXKJICHUH.
[IpeoOpazoBanre CUMBOIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYeHUE
oOy4aroluMHUCs 3HaHUM 0 (QYHKIUSAX KAaK Ba)KHEHIIEW MaTeMaTH4eCKOM MOJeNn
JUISL OTIMCAHUS ¥ UCCIEI0OBAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJE U
oOmecTBe. M3yueHne maTepuala cnocoOCTBYET pa3BUTHIO Y OOYHAIOIINXCSI YMEHUS
UCIIONb30BaTh pa3jMYHbIe BBIPA3UTEIBHBIE CPEACTBA S3bIKA MAaTEMaTHUKUA —
CJIOBECHOT'O, CUMBOJIMYECKOTO, Ipa(MuecKoro, BHOCUT BKJIaJ B (OpMHUpOBaHUE
MPEICTABICHUM O POJIM MaTEeMaTUKX B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

VYrinyOnéHHsiit Kypc anreOpbl XapakTepu3yeTcsl H3yuYeHUEM JOTOIHUTEIbHOTO
TEOPETUYECKOIO ammapaTa ¥ CBA3aHHBIX C HUM METOJIOB pelieHus 3aaad. Anredpa
SBJISIETCS SI3BIKOM JJISI OMUCAHUSI OOBEKTOB M 3aKOHOMEPHOCTEH, CITY>KUT OCHOBOM
MaTeMaTHUYecKoro mojenupoBanus. llpu 3ToM camu 0OBEKTHI MaTeMaTHYECKHX
YMO3aKJIIOUCHU W TIPUHATBIE B airedpe TmpaBuia UX KOHCTPYHPOBAHUSA
CrOCOOCTBYIOT (POPMUPOBAHUIO YMEHHM OOOCHOBBIBATH M JIOKA3bIBATh CYXKJICHMUS,
pa3BUBAIOT MAaTEMaTHYECKYI0 WHTYHIIMIO, KPAaTKO W HArisgHO PAaCKPHIBAIOT
MEXaHHU3M JIOTHYECKUX TTOCTPOCHUH U ydaT uX MpUMEHEeHHI0. TeM caMmbIM anredpa
3aHMMaeT OJHO M3 BEAYIIMX MecCT B (OPMUPOBAHMU HAYYHO-TEOPETUUYECKOIO
MBILUIEHUS 00YYarOIIHUXCS.

CornacHo yueOHOMYy IuUIaHy B 7-9 Kkjaccax u3ydaercss Yy4eOHBIA Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/elibl COJEp KAHMS:
«Uucma © BBIUKACICHUSN», «ANTEOpanYecKHe BBIPAXKEHUS», «YPaBHCHHS U
HEpaBEHCTBA», « DyHKIIHI.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 408 yacos: B 7 kitacce —
136 gacos (4 yaca B Hezieni0), B 8 kiacce — 136 yacos (4 yaca B Hefiento), B 9 kjiacce
— 136 yacoB (4 Jaca B HEJIENIO).
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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCICHUSA

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JICVCTBHS C PAHOHAIBHBIMA YKCIaMu. YuciaoBas npsiMasi, MOJIyJIb YUCIIA.

CreneHb C HaTypajdbHBIM TOKa3aTeleM M €€ CBOMCTBA. 3amuch 4YHUCIa B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemienue TeKCTOBBIX 3a/1au aprupMeTHdecKuM criocodoM. Perenue 3agau u3
peabHOM MPaKTUKKU HA YacTH, Ha APOOU, HA TIPOLIEHTHI, TPUMEHEHUE OTHOIICHHUH U
MIPOTIOPIINI TIPY PEIICHUH 3aa4, PEIIeHe 3a1a4 Ha JBKEHUE, paboTy, TOKYIIKH,
HAJIOTH.

HenumocTh nenbix uynces. CBOMCTBA JETUMOCTH.

[IpocTeie U cocTaBHble uucia. YETHble W HEYETHbIE uucia. [IpuzHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nOE€IMMOCTA CYMMBI U
MPOM3BEICHUS LIEJIBIX YMCEII PU PEIICHUH 33Ja4 C TPAKTUYECKAM COAECPKAHUEM.

HanGonpiuit o0mumii 1eauTens 1 HauMeHbIee o01ee KpaTHOE JIBYX YMCEN.
B3anmno npocteie uncna. AnroputMm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHYECKUE ONIEPAIIMH HAJl OCTaTKAMHU.

AJuiredOpanyecKue BbIPpaKEeHUA

BripaxxeHne ¢ mnepeMEHHbBIMH. 3HAUYEHUE BBIPAXKECHUS C NEPEMEHHBIMH.
[IpencraBiieHre 3aBUCUMOCTU MEK]Ty BETMYMHAMU B BUJI€ (POPMYJIBI.

ToxnectBo. ToxaecTBeHHbIE TPe0OpPa30BaHUS ANTeOPaNueCKIX BhIPAKEHUH.
Jloka3zaTenbCTBO TOXKIECTB.

Onnounensl. OMHOYJICH CTaHAAPTHOTO BUIA. CTENEHb OJTHOYJICHA.

MHorounensl. MHorousieH cTaHaapTHOro Bujaa. CTEneHb MHOTIOWICHA.
CrnoxeHue, BbIYMTAHHE, YMHOXKCHHE U JieieHrne MHorouieHoB. [IpeobpazoBanue
LEJIOTO BbIpaXkeHUs B MHOTOUWIEH. KOpHU MHOrO4JIeHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHHS: KBaAPAaT CYMMbI U KBaJIpaT pa3HOCTU
JIBYX BBIp@XEHUH, KyO CyMMbI M KyO Pa3HOCTH JBYX BBIPOKECHHUH, Pa3HOCTh
KBaJIpAaTOB JIBYX BBIPAXEHHI, TPOU3BEACHUE PA3HOCTH U CYMMBI JIByX BBIPKEHU,
CyMMa M Pa3HOCTh KyOOB JIByX BBIPAKCHHUI.

Paznoxenue MHOTOWIEHAa HA MHOXKHUTENN. BeiHeceHrne 00111ero MHOKHUTEIS 32
CKOOKH. MeTo1 rpylIupOBKH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHenue ¢ onHoi nepeMeHHon. Kopenb ypaBHeHus1. CBOWCTBA ypaBHEHUI
C OJHOW TIEpEeMEHHOW. PaBHOCWIBHOCTh YypaBHEHUW. YpaBHEHHE Kak
MaTeMaTU4YecKasi MOJAENb PEAIbHOW CUTYaIINH.
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JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOWU. UMCIO KOpHEW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEHMHBIX YPaBHEHUM.
JIuHeliHOE ypaBHEHHE, COJIEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs NiepeMeHHBIMU. ['paduk TUHEHHOTO ypaBHEHUS C ABYMsI
nepeMeHHbIMU. CHCTeMBbl JIMHEWHBIX YpPaBHEHH C JByMs [E€PEMEHHBIMHU.
['padmyeckuii MeToa pelieHus CUCTEMbl JIMHEWHBIX YpaBHEHUH C JBYyMs
NEpEMEHHBIMU. Penenne cucTeM JIMHEMHBIX YpPAaBHEHHUU C IBYMsS IEPEMEHHBIMU
METOJOM TIOJCTAHOBKM M METOJIOM ciloxkeHus. Cucrema JABYX JIMHEWHBIX
YPaBHEHMI C IBYMS IEPEMEHHBIMU KaK MOJENb PEAIBHON CUTYaIINH.

DOyHKIUU

Koopaunara Touku Ha npssMou. UucnoBsle TPOMEXKYTKU. PaccTosiHre Mexy
JBYMSI TOUKaMHU KOOPJAMHATHOU MPSMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpPJIMHATHOM mockocTh. [Ipumepsl rpadukos, 3agaHHbix popmynamu. Utenue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAJIbHBIE 3aBUCUMOCTH MEXJy BenuuuHamu. [loHsatne QyHKuuu.
OyHkuMg Kak MaTemMaTHueckas MOJENb peajpHOoro mnpouecca. Oo6i1acTh
ornpeseneHus u 06aacts 3HaueHui pyHkuuu. CriocoOsl 3a1anus GyHkuuu. ['padux
¢ynkuuu. [loHATHS MakcuMymMa M MUHUMyMa, BO3pacTaHusi W YObIBaHHS Ha
PUMEPAX PEAIbHBIX 3aBUCUMOCTEH.

Jlunentnas Qyukius, e€ cBoictBa. ['padux nmunenHoit ¢ynkiuu. ['padux
¢ynknuu Y = |X|. Kycouno-3amanubie QyHKIIHN.

8 KVIACC

Yucaa v BIYMCICHUSA

KBaapatHbie KOpHU. Apu(MeTHUECKHUl KBaAPaTHBI KOPEHb U €r0 CBOMCTBA.
[TonsiTne wWppammoHaIBLHOrO 4Yucia. JeWCTBUS € HppalMOHAIBHBIMUA YHCIIAMMU.
CBoiicTBa I€CTBUI ¢ UpPALIMOHAIBHBIMY UKciaMu. CpaBHEHHE HPPALIMOHATIBHBIX
YUCEIL.

[IpencraBneHuss O pACHIMPEHUSIX YUCIOBBIX MHOXECTB. MHOXeCTBa
HATypaJIbHBIX, LIEJIBIX, PAIMOHAIBHBIX, ICHCTBUTEIBHBIX Uyncesl. CpaBHEHHUE YHUCET.
HucoBble NPOMEKYTKH.

HevictBusi ¢ ocrtatkamu. OctaTku creneHel. [IpuMeHeHue oCTaTkoB K
PEIICHUIO YPABHEHUH B LIEJIBIX YHCIIAX U TEKCTOBBIX 3a]1a4.

Pa3mepbl OOBEKTOB OKPYXKAIOWIET0 MHPA, UIMTEIBHOCTh IPOILIECCOB B
okpyxaromieM mupe. CTaHIapTHBIA BUJ YUCTIA.

AsredOpanyecKue BbIPpAKEHUSA

Anrebpandeckas apoOb. JlomycTuMble 3HAUYCHHS] TEPEMEHHBIX B JPOOHO-
palMOHANbHBIX BbIpaXkeHUsiXx. OCHOBHOE CBOMCTBO anreOpandyeckod apoOu.
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CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOeit.
Brienenue 1ienoi yactu anredpandeckoit 1poou.

PanmonanbHbie BBIPAXKEHUS. ToxecTBEHHBIE npeoOpa3zoBaHus
PalMOHAJIBHBIX BBIPAXKEHUMH.

JlomycTuMble  3HAQ4Y€HHUS [EPEMEHHBIX B  BBIPAKEHUAX, COJEPHKAIIMX
apudmeTnyeckue  KBaApaTHbIE KOpHH. TOXIeCTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHUM, CoiepkKaINX apuhMeTUIECKUE KBAPATHBIE KOPHH.

CrerneHb ¢ 1eJIbIM MoKa3ateseM U e€ cBoiicTBa. [Ipeobpa3oBaHue BrIpaKeHUH,
COJZIEpIKaIlUX CTEIICHH.

YpaBHeHNs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAApPATHOTO YpPABHEHWS.
KonndecTBO NEHCTBUTENBHBIX KOPHEN KBaJApaTHOTO ypaBHeHus. Teopema Buera.
YpaBHEHUSA, CBOJUMBIE K TUHEWHBIM YPABHEHHSIM WM K KBaAPATHBIM YPABHEHUSIM.
KBagpaTHoe ypaBHeHHE ¢ mapameTpoMm. PemieHue TEKCTOBBIX 3a/1ad C MOMOILIBIO
KBa/IPAaTHBIX YPABHEHUH.

HpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-pallMOHATBHBIX
ypaBHEHUH. PelieHne TEKCTOBBIX 3aJad € MOMOIIBIO JIPOOHO-palMOHATbHBIX
ypaBHeHUH. ['padmyeckas MHTEpIIpeTaIis YPaBHEHUI C IByMs [TE€PEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. CTporue u HeCTporue HepaBeHcTBa. CloKeHue
U YMHOXXECHHME YHCIOBBIX HepaBeHCTB. OLEHMBAHME 3HAYCHUS BBIPAKECHUS.
JIoKa3aTenbCcTBO HEPABEHCTB.

[IoHsiTHE O pElIEHMH HEPAaBEHCTBA C OJHOM I€peMEHHOW. MHOXKECTBO
peleHnii HepaBeHCTBA. PaBHOCHITBHBIE HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Peliennie TMHENHBIX HEPABEHCTB C OJHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JIVMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PelleHue TEeKCTOBBIX 3ajad C
ITOMOIIBIO JINHEWHBIX HEPABEHCTB C OAHOU MEPEMEHHOM.

DOyHKIUU

OO6usacTh onpeneneHyss 1 MHOXKECTBO 3HaueHU pyHkunu. CrocoObl 3a1aHus
bynkuumii. ['paduk dynkumnn. Utenue cBoiicTB ¢hyHkumu o e€ rpaduxy. [Ipumepsr
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEATTbHBIE TPOIECCHI.

Jluneiinas Qyskuus. DyHKIHUM, ONKUCHIBAIOIIME TIPSIMYI0O M OOpaTHYIO
MPONOPIIMOHANIbHBIE 3aBUCUMOCTH, UX IpaduKH.

Oyuxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicrsa.
Kycouno-3anannsie GpyHKINU.

9 KIIACC

YucJia 1 BLIYUCJICHUSA
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Kopens N-ii crenenu u ero cBoiictBa. CTENEHb C pallMOHAIBHBIM IT0Ka3aTeIeM
U €€ CBOWCTBA.

AnredOpanveckue BbIPAKEHUS

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpPXKAIIUX KOpPEHb N-i
creneHu. ToXIeCTBEHHbIE MPE0OPA30BaHUS BBIPAXKEHHM, COAEPKAIIUX CTEIEHb C
pPalMOHAIIBHBIM [T0KA3aTEJIEM.

KBanparnaeiii TpéxwieH. KopHu kBaapatHoro TpéxuwieHa. PaznoxkeHue
KBaJPaTHOTO TPEXWICHA HA IMHENHBIE MHOXKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpatsasle ypaBHeHUs. [IprMepbl TPUMEHEHUN METOAO0B PABHOCUIIBHBIX
npeoOpa3oBaHnii, 3aMEHBbl TMEPEMEHHOHM, IpaHUuecKoro MeToja MNpU pPELICHUH
ypaBHEHU 3-i U 4- CTENIEHEM.

Pemenue npoOHO-paliOHAIbHBIX YPaBHEHUH.

Pemenne cucrem ypaBHEHHI ¢ IByMs IEPEMEHHBIMU. Pelrenre npocTenmmx
CUCTEM HEJIMHEWHBIX ypaBHEHWH ¢ JABYMs IepeMeHHbIMU. ['paduueckuii meton
pEelIeHNs CUCTEMBI HENIMHENHBIX YPaBHEHHUN C IBYMsI ITepeMEeHHBIMU. CucTEMA ABYX
HEJIMHENHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU KaK MOJIEb PEAJIbHON CUTYaLlHH.

Hucnosele HepaBeHCTBA. PelieHue JIMHEHHBIX HEPaBEHCTB. JlOKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MEpeMEHHOW. PemieHne KBaapaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajIoB. MeTOJl MHTEPBAJIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTelimme HepaBeHCTBA C TapAMETPOM.

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

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PemieHne HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTEMBI HEPaBEHCTB C ABYMsI IEpeMEHHBIMU. [ 'padnueckuii MeToq
pelIeHns CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DOyHKUIMHA

Oyuknusa.  CpoiictBa  (QyHKUMI:  HynM  (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, IPOMEKYTKHA BO3pACTaHHs M yObIBaHUSA (PYHKIUH,
YETHBIE U HEYETHBIE (PYHKIIMHU, HAMOOJIbIIIEE U HAUMEHbILIEE 3HAUCHUS (PYHKIUU.

KBagpatnunass ¢ynkaus u e€ cBoicTBa. Mcmonb3oBaHHe CBOWMCTB
KBaJpaTUyHON PyHKIMM 17151 perieHus 3anad. [loctpoenue rpadrika kBagpaTUIHON
¢bynkuuu. Ilonoxenue rpaduka KBaapaTUYHOW (YHKUMUA B 3aBUCUMOCTH OT €€
ko> punuentos. I'padpuxn Gynxmmii y =ax2, y = a(X — m)2u y = a(X — m) +n.
[TocTpoenue rpadukoB GHyHKIIHIA ¢ TOMOIIBIO MPE0Opa3oBaHUIA.

Hpo6uo-nuneiinas gyukmus. Mccnenoanve QyHkimii.

Oynkius Y = X" ¢ HaTypaJIbHBIM MOKa3aTesneM N u e€ rpaduxk.

YucsioBbIe MOC/I€10BATEILHOCTH U MPOrPeccum
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[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHEuHbIE W OECKOHEUYHBIC
nocjaeaoBaTeabHOCTH.  OrpaHuyeHHass  MOCJIENIOBATENbHOCTh.  MOHOTOHHO
Bo3pacraromias  (yoObiBaromiasi)  mociiefoBaTesbHOCTh.  CrocoObl  3ajaHust
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOIIBI0 (HOPMYIBI N-TO
YJI€HA, PEKYPPECHTHBIMN.

Apudmernueckas W reomeTpuueckas mnporpeccun. CBOWCTBa UJICHOB
apupMETHIYECKOH U TEeOMETpHUecKol mporpeccuid. @PopMmyiabl N-ro YjeHa
apu(pMeTHYeCKOl U reomeTpuyeckor mnporpeccuid. @opmysbl CyMMbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM mporpeccuil. 3aiauyu Ha MPOIEHTHI,
OaHKOBCKUE BKJIAJbl, KPEAUTHI.

[IpencraBmeHne O CXOAUMOCTH IOCIEIOBATEIBHOCTH, O CYMMHUPOBAHUU
O0ECKOHEYHO yOBbIBAIOIIEH FT€OMETPUUECKON TPOTrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEEHOI'O
KYPCA «AJITEBPA» HA VYIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHHUS MPOTPaMMbl IO MaTeMaTHUKE
XapaKkTepU3yrTCs B 4YaCTH:

1) naTpUMOTHYECKOT0 BOCIIMTAHUS:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY W  HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEH Ipak/laHWHA U pealu3alii ero
mpaB, TPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIMOHWPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’kKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIeM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HaMpaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTHYECKOIO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCTENMIHOM MpodeccruoHaTbHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEM;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PaCCYyXICHHUM, YMEHUIO BUICTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOllecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HaykM Kak cQepbl 4eloBeuUeCKOM
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PAa3BUTHS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MaTEMAaTHUKU M MaTeMaTHYECKOU KYJIbTYpOH KaK CPeJICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH UCCJIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYms:
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TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4ejioBeKa;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUM JJIs1 peIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUH JJISl OKPYKAIOIIECH Cpeibl, 0OCO3HAHUEM TJI00aIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Y€pE3 MPAKTUYECKYIO IE€ATEIBbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEO0OXOMMOCThIO B (DOPMUPOBAHWU HOBBIX 3HAaHUU, (HOPMYJIHPOBATH HJICH,
MOHATHUSI, TUIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh JACPUIUTH COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare oCBOCHHS TpOrpaMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, XapaKTePU3YIOIIHECS OBJIaJICHHEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
JNCHCTBUSMU M YHUBEPCATBLHBIMU PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA
ba3oBble JJornueckue aAelcTBUA:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MATEMATUYECKUX
OOBEKTOB, TIOHATHUN, OTHOIIEHUH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpe/eNICHUs TIOHATHH, yCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KiacCU(pUKALUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOIMMOTO aHAJIN3a;
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BOCIIPUHUMATh,  (GOPMYyIUpPOBaTb U  NPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIIT MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUUS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHNIA;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMAaTUYECKHUX
(GakTOB, BBICTPAUBATh APTYMEHTAILIUIO, MPHUBOIUTH MPUMEPHI U KOHTPIPUMEDPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW HHIYKIMH, OOOCHOBBIBAaTH COOCTBEHHBIC
paccyXJIeHuUs;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILIEHUs, BEIOMPATh HanOoJIee NOIXOIAIIUN C Y4ETOM CAMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

UCIIOJIB30BaTh BOIPOCHI KaK MCCIEI0BAaTEIbCKAM MHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  IMpoOieMy,
CaMOCTOATENIbHO YCTaHAaBIIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULMIO, MHEHHUE;

IIPOBOJUTE II0 CaMOCTOSTENIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTUYECKOTo OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOSITeNIbHO (OpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
NPOBENEHHOTO  HAONIOACHMS, HUCCIEAOBAHMS, OSKCIEPUMEHTa, OLICHUBATh
JIOCTOBEPHOCThH MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 0000IIEHUH;

IIPOTHO3UPOBAaTh BO3MOXKHOE pPAa3BUTHE IIPOLIECCA, A TaKKE BBIABUIATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJIAITH HEJAOCTATOYHOCTh M M30BITOYHOCTH HMHGOpPMALMM, JaHHBIX,
HEOOXOUMBIX JIJIsl peLICHU 3a4a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHNUS,

BbIOMpaTh (popMy mpenactaBieHUss UHGOpPMAIMM M WLIIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMi, HHOHM rpaguKoil 1 uX KOMOMHAIUSIMU;

OLIEHMBATh HAAEKHOCTh MH(OpPMAIMK 10 KPUTEPUSIM, MPEIIOKEHHBIM HIIN
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe el CTBUSA
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BOCIIPUHUMATH U (POPMYJIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMU H
IEIIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOIO TOYKY 3PCHHS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSICHGHHWS [0 XOAy pCIIeHUS 3aaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yiIbTar;

B XOJIe¢ OOCYXXJICHHS 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSMU APYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3Muhe W CXOJICTBO IMO3UIIMK, B KOPPEKTHOH (opme
GbopMyIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHIS,

MIPEACTABIIATh PE3yJbTAThl PEIICHHS 3a/1ayi, SKCIIEPUMEHTA, UCCIICOBAHUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIUTOpUU;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboOThl TPU peIIeHWH YYEOHBIX MaTEeMaTHYCCKUX 3aaad, NPUHUMATh IIeJhb
COBMECTHOW JEATEIHHOCTH, TUIAHMPOBATH OPTAaHW3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUIBI padOT, JOTOBAapHBATHCS, OOCYXKIATh MPOIECC W pPE3yJbTaT
paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U MHBIC); BHITIOJHSATH CBOIO YaCcTh PaObOThHI U KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTUMHU WICHAMU KOMaH/bI, OIICHUBATh KA9€CTBO pe3yJbTaTa
KaueCcTBO CBOETO BKJIAJa B OOIIMI pe3ysIbTaT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

BBISIBJIATH MPOOJIEMBI JJIsl PEIICHUsl B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OpPUEHTUPOBATHCS B PA3IUUHbBIX MOAXOAAaX MPUHATHS PElIeHU (MHAMBUAYAIbHOE,
IpyHIoBOE);

CaMOCTOATENbHO COCTaBJATh IUIAH, aJTOPUTM pElIeHUs 3aJaud (WJd €ero
4acTh), BBIOMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIMIUXCI pPEeCypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ yaéToM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb, SMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3ynbTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 33]1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;
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OLICHUBATh COOTBETCTBHUE pe3yJibTaTa AEATEIbHOCTU MOCTABICHHON LETU U
YCJIOBUSIM, OOBSICHSITh IPUYMHBI JOCTYXKEHUS WM HEIOCTUKEHUS 11e]Ih, HAXOUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPQKATh SMOLMHU MNPU H3YYCHHUH MATEMAaTUYECKUX OOBEKTOB U (PaKTOB,
JlaBaTh AYMOIIMOHATBHYIO OIIEHKY PELICHHUS 3a]]a4u.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHniry 00y4yeHus B 7 kj1acce 00y4aromuics MOIyyuT CIeAYIOIUe MPeIMETHbIC
pEe3yJIbTATHI:

Yucsia v BbIYMCIEHUS

PanmonanbHble ynca.

[lepexoauTh OT 0fHON (HOPMBI 3aMKMCH YUCEN K APYyroi (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO ACCATUUYHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
YUCEeJ, MHOYKECTBA PAIMOHAIBHBIX YHUCEI MpPH PEUICHWH 3a]ad, MPOBEIACHUU
paccy X IeHUN U TOKa3aTEIbCTB.

[TonuMaTh U OOBICHATH CMBICIT TO3UIIMOHHOM 3aMUCH HATYPaJIbHOIO YKCIA.

CpaBHUBATH U YNIOPSAIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

BrinonHATh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JIEUCTBUS C PalMOHAIBHBIMU YUCJIaMU, UCIIOJIb30BaTh CBOMCTBA YKCEI U MpaBUiia
JIEUCTBUM, IPUEMBI PALIMOHATIBHBIX BHIUYHCICHUN.

BrINOMHATH N1EUCTBUS CO CTETICHSIMU C HATYpaJIbHBIMU MMOKA3aTEsIMHU.

HaxoauTh 3Ha4YeHUs YUCIOBBIX BBIPAKEHUMN, COAEpKAIUX PallMOHAIbHBIC
Yyuciia M CTENEHW C HATypajbHBIM I[IOKa3aTeieM, NPUMEHSITh Pa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUKCIICHUS, COCTABIIATh U OIEHUBATH YHCIIOBBIE BHIPAKCHHUS
MIPU PEIICHUH PAKTUYECKUX 3a71a4 U 3a/1a4 U3 JIPYTUX YUEOHBIX MPEIMETOB.

OKpyraaTh 4ncia ¢ 3aJaHHOW TOYHOCTBIO, & TAKKE MO CMBICITY MPAKTHYECKOU
CUTyalliy, BBIMIOJHATh MPUKUIKY U OIEHKY pe3ysibTaTa BBIYUCICHUH, OLIEHKY
3HAQYEHUH YHCIIOBBIX BBIPAXKEHUH, B TOM YKCIIE IPU PEIICHUH MPAKTUYECKHUX 3a/1a4.

Pemate TekcTOBBIE 3amauu  apuPMETHUECKHUM CIOCOOOM, WCIOJIb30BaTh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS JAaHHBIX MPU
pellIeHuu 3a1ay.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIUYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHUS 3a7a4 C y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

JleTMMOCTb.
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Jloka3pIBaTh U NPUMEHSTH 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 MHOKUTENIN HATYpaJIbHbBIC YUCIIA.

CB0oOOIHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEYETHOE YHUCIO,
B3aMMHO IIPOCTBIE YHCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00IIee KpaTHOE
YUCeN ¥ UCIOJIB30BATh UX MPU PEUICHUH 3a/a4, IPUMEHSATh aaroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJII, TPUMEHATh CBOMCTBA
CpPaBHEHMI IO MOJTYJIIO.

AuredOpanveckue BbIPAKEHUS

BripaxxeHust ¢ nepeMeHHbIMU.

Hcnonb30BaTh anredpandeckyro TEPMUHOIOTHIO U CUMBOJIUKY, TPUMEHSTh €€
B IIPOLIECCE OCBOEHUS Y4eOHOTO MaTepuaia.

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

Hcnonb30BaTh  MOHSATHE  TOXKAECTBA,  BBIIOJIHATH  TOXKICCTBECHHBIC
npeoOpa3oBaHus BHIPAKEHUM, TOKA3bIBATh TOXKICCTBA.

MHoOrouneHs!.

BrinonHaThs npeoOpa3oBaHus 1EI0T0 BEIPpaXKEHUS B MHOTOWICH NPUBEICHUEM
MOJI00HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BoInonHITh efcTBUs (CI0KEHNE, BEIUUTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSATH (POPMYJIbI COKPAIIEHHOTO YMHOXEHUS (KBajapaT u
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIECHUS BBIUMCICHUM.

OCyIIeCTBIATh PA3J0KEHUE MHOTOWICHOB HAa MHOXKHTEIH C IOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOMUTEINSI, TPYNIUPOBKHU ClIaraeMblX, IPUMEHSS
bopMyIIbl COKPAIIEHHOTO YMHOXKEHUSI.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
W3 MAaTe€MAaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHOMN MTPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMU TOKa3aTEISIMH JJIsS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
nepexoia OT UCXOJITHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBIsieTCA
JIX YHCJIO KOPHEM YPABHEHUS.

[TogOupaTe mnpuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHUEM JHUHEHHOTO
YPaBHEHHUSI C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAUHATHOM TIJIOCKOCTH TpauK JTUHEHMHOTO YPABHEHUS C ABYMS
MePEMEHHBIMH, MOJIb3YSICh TPa(PUKOM, MPUBOJAUTH IPUMEPHI PEIICHUs] YPABHEHUS.
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PemaTte cucTeMbl IByX JIMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsiTh M peliaTh JMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO yCIOBUIO 337a4l, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
341441 MOJyYECHHBIN PE3yJIbTaT.

DOyHKIUU

Koopnunate! u rpaduku.

N300pakath HA KOOPAUHATHON MPSMOIM TOYKH, COOTBETCTBYIOLIUE 3a/IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3aMKCHIBATH YUCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

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

OyHKIUH.

Crtpoutb rpaduku TUHEHHBIX (PYHKITHIA.

OnucelBaTh C TOMOIIBIO (PYHKIHA HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMsS, PACCTOSHUE, II€HA, KOJIHYECTBO, CTOMMOCTH,
IPOU3BOIUTENLHOCTbD, BpEMS, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU M0 3HAUCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MpeACTaBICHHUS W aHalU3a WHOOpMaIuH,
U3BJIEKATh M MHTEPIPETUPOBATH HHPOPMAITHIO U3 TPAPUKOB PEATbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (GYHKIMN i1 aHaiu3a TrpaduKoB pealbHBIX
3aBUCUMOCTEeW (Hynu (QYHKIMH, [POMEXKYTKH 3HAKOMOCTOSHCTBA (PYHKIIUH,
MIPOMEXKYTKUA BO3pacTaHusi M yObIBaHMs (DYHKIIMH, HauOOJbIlIee M HAUMEHbIIIEEe
3HauYEHUA (PYHKIUN).

Hcnonp3oBath rpaduku A UCCIEAOBAaHUS MPOIIECCOB U 3aBUCHMOCTEH, TpH
pEIIeHUH 3374 U3 IPYTUX YIYCOHBIX IPEIMETOB U PEATbHON KU3HHU.

K konIiry oOyuyeHust B 8 ki1acce o0y4aromuiics MOTyYUT CASTYIOUINE MPEIMETHBIC
pEe3yIbTaTHI:

Yucaa v BIYMCICHUA

HppaunonanpHbIe YHCIIA.

[loHuMaTh W WUCHONB30BATh NPEACTABICHUS O PACHIMPEHUU YHUCIOBBIX
MHOYECTB.

CB0OOOMHO OTEpUPOBATH MOHATUSMU: KBAAPATHBIN KOPEHB, apu(METUICCKHIA
KBaJpaTHBIN KOPEHb, UPPAIIMOHAIBHOE YKCIIO, HAXOJUTh, OLICHUBATh KBAJIPATHbHIC
KOPHH, UCIIOJIB3YsI TPU HEOOXOUMOCTH KAJIbKYJISTOP, BBITIONHSATH IPEOOPa30BaAHUS
BBIpaXEHUMN, COAEPKAIIMNX KBaJIpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.
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Hcnonp30BaTh HadajabHbBIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
yucen ISl CPaBHEHMSI, OKPYTJIEHUS U BBIUMACIECHUMN, N300paXkaTh IEMCTBUTEIbHBIC
YKCJIa TOYKAaMU Ha KOOPAUHATHOU IPSMOM.

Hcnonp30BaTh 3amucu OONBIIMX W MaJbIX YMCEN C IMOMOILBIO JECATHYHBIX
npobeit m creneHeld yucna 10, 3anuchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pPEanbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1emMMocCTb.

CB0OOOHO OIIEpUPOBATH MOHATHEM OCTATKA IO MOTYJIO, IPUMEHSATH CBOMCTBA
CPAaBHEHUH IO MOJYJIFO, HAXOJUTHh OCTaTKH CYMMBI U MPOU3BEACHUS 110 JaHHOMY
MOZYJIIO.

AJuiredOpanyecKue BbIPaKeHUA

JpoOHO-pallnOHAIbHBIE BHIPAKEHUSI.

Haxoauts pomycTuMble 3HAYEHUS MEPEMEHHBIX B JIPOOHO-pallOHATbHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BhINoNHATh IpUBEACHUE anredpandeckux Apodeil Kk o01eMy 3HaMEeHaTeNo,
CJI0’)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpanueckux Apo0ei.

BBINONMHATE TOX/IECTBEHHBIE TPEOOPA30BaHMsI PAllUOHATIBHBIX BHIPAXKEHUH.

[IpumeHsTh npeoOpa3oBaHUsl BEIPAXKEHUN IJIs1 pEIICHUS Pa3IMYHbIX 3a/1a4 U3
MAaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

[IpyuMeHATE IOHATHE CTENEHH C LEJNbIM II0Ka3aTeJIeM, BBIIOJIHATh
npeoOpa3oBaHus BIPAXKEHUH, COIEPIKAIUX CTENIEHH C LEIbIM NTOKa3aTEeJIEM.

HppanmoHanbHbIE BEIPAKEHUS.

HaxoauTe nonmycrrumele 3Ha4E€HNS IEPEMEHHBIX B BBIPAKEHHUSIX, COAEPKAIINX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BemonusaTe npeoOpa3zoBaHUs HpPpALMOHANBHBIX BBIPAKEHUH, HCIONb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pemrats kBagpaTHbIE ypaBHEHUS.

Pemats 1poOHO-paliMoOHaNIbHBIE YPaBHEHMS.

Pemwlare nuHENHBIE YpaBHEHUs C I1APAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

IIpoBoauTh HcCienOBaHNs YPaBHEHUNW U CUCTEM YPAaBHEHMU, B TOM YHUCIE C
IpUMEHEHHEM rpauuecKux mpecTaBIeHNi (yCTaHaBIMBATh, UMEET JIM ypaBHEHUE
WIM CHCTEMA YPaBHEHUI PEIICHMS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTth OT croBecHOW (GOPMYIMPOBKH 3amadul K €€ anreOpandeckoit
MOJENN C IIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H NOJIYYEHHBIN PE3YIIbTAT.
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[IpuMeEHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB JIJIs1 CPABHEHUS, OLICHKH, PEIATh
JMHEHHBIC HEPAaBEHCTBA C OJTHOM MEPEMEHHOMN B X CHUCTEMBI, 1aBaTh IPAPUICCKYIO
WJUTEOCTPALI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIMHA

[loHrMaTh W KUCMOJNB30BaTh (PYHKIIMOHAIBHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIMHA TIO0 3HAYCHUIO
aprymMeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crtpouts rpaduku PyHKIUHN , OMUCHIBATH CBOMCTBA YUCIOBOM (YHKIIUU IO €€

rpadukKy.

K koHIly 00y4yeHus B 9 kiacce 00y4aromuics MOJIy4UT CIETYIOIINE TPEIMETHBIE
pe3yibTaThl:

Yucsia ¥ BbIYMCICHUS

CBOOOIHO ONEpUPOBATH NOHATUSAMU: KOPEHb N-Ml CTENEHHW, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAJIbHBIM [IOKA3aTeJIeM, MHCIONb3ys IMPU HEOOXOIUMOCTH KalIbKYJSATOP,
IIPUMEHATH CBOMCTBA KOPHS N-M CTENIEHU, CTEIIEHU C PALMOHAIbHBIM II0OKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JAEHCTBUTENBHBIX YHCEN NPU PELICHHUU
3a/1a4, MMPOBEACHNUH PACCYKIECHUN U TOKA3aTEIbCTB.

CpaBHHBaTb M yHOpAJIOYMBATH JICUCTBUTENBHBIC YHCIIA, OKPYIVIATh
JEHCTBUTEIIBHBIC YUCIIA, BBIIOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YHUCJIOBBIX BBIPAKCHUM.

AJsiredOpanvyecKue BbIPpAKEHUA

CB0OOIHO ONEepUpPOBaTh MOHATUEM KBAJAPATHOTO TPEXUWICHA, HAXOUTh KOPHH
KBaJpaTHOI'0 TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBIM TPEXWICH HA JIMHEWUHBIC MHOXHUTEH.

YpaBHeHHS U HEPABEHCTBA

Pemats nuHelHbIE U KBaApaTHBIE YPABHEHHUSI, YPABHEHHUS, CBOJAILNECS K HUM,
JTpOOHO-palMOHAIbHbBIE YPaBHEHUS.

Pemrats HECIOKHBIE KBAapaTHBIE YPABHEHUS C IIAPAMETPOM.

Pewars nuHEVHBbIE HEPAaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA, HUCIOJb30BAThH
METOJI MHTEPBAJIOB, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBOM MpPSMOMH,
3aIUCBhIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

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

PemaTe HeCOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.

[IpuMeHsATh METOABl PABHOCHIIBHBIX MPEe0Opa30BaHUil, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeToia Mpyu peluieHuu ypaBHeHUM 3-11 1 4-ii cTeneHei.
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PemaTte cucTeMbl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIONIME KBAJPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMBI
HEPaBEHCTB Ha YMCIIOBOM IPSIMOM, 3aIIMChIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemare ypaBHEHHMS, HEPABEHCTBA M HX CHUCTEMBI, B TOM 4YHUCIE C
OrpaHUYECHMSIMH, HAIPUMED, B LENbIX YHCTAX.

[IpoBOAUTE MCCIIENOBAHNS YPABHEHUW W CUCTEM YPABHEHUMW, B TOM YHCIIE C
IPUMEHEHUEM IrpaUUeCcKuX MpeICTaBIeHUN (YCTaHABINBATh, UMEET JIM YPABHEHUE
WIHM CUCTEMA YPaBHEHUM pPEIICHHUs, ECIIU UMEET, TO CKOJIBKO, U ITPOYEE).

Pemarp TekcTOBBIE 3aauM  aJreOpauvyeckuM CHOcOOOM € MOMOIIBIO
COCTABJICHHSI YPaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcrnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MaTE€MaTUYeCKOM MOJEIM pPEAIbHOM CUTyallMM WM [PUKIAQAHOW 3a/auu,
WHTEPHPETUPOBATH NIOJyYECHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

YucsioBble MOCAEA0BATEIHLHOCTH H IPOTPeCcCH U

CBOOOIHO oOmepupoBaTh MOHATHSAMHU: 3aBUCUMOCTb, (PYHKIUS, Trpaduk
GyHKUMH, TpsMas MOPONOPLHUOHAIBHOCTb, JIMHEWHAas (QYHKUUA, OOpaTHas
IPONOPLUUOHAIILHOCTD, TapaboJia, runep0oiia, KyCOUHO-3aJaHHast (PYHKIIMSL.

Hccnenosath pyHkuuio 1o e€ rpaduky, yCTaHaBIMBATh CBOMCTBA (DyHKLIMI:
00JacTh ONpENENeHHsI, MHOXKECTBO 3HAUYECHHM, HYIM (QYHKLUHH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHus M yObIBaHUSA, YETHOCTb U
HEYETHOCTb, HAaUOOJIbIIIEE U HAMMEHbILIEE 3HAUEHUSI, ACUMIITOTHI.

Pacnio3naBaTh kBajgpaTHuHyto (QYHKIUIO 110 (HopMyIie, TPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUU.

Onpenensate noJioKeHUe rpaduka KBaApaTUYHON (PYHKIIMU B 3aBUCUMOCTH OT
e€ ko pULIUEeHTOB.

Crpouts rpaguk KBagpaTWUYHOW  (YHKIMHM, ONMCHIBAaTh  CBOMCTBA
KBaJpaTUYHON QPYHKIMU TI0 €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMU JJIsI PEILICHUS 3a]1ay.

Ha nmpumepe kBagpatuunoit ¢pyHkimu ctpouts rpaduk dyakmmm y =af(kx +
b) + ¢ ¢ momomkio mpeoOpazoBanuii rpaduka GyHkuu y=Ff(x).

NnmoctpupoBaTh ¢ TOMOLIBIO rpaduka peaabHy0 3aBUCUMOCTb MIIH MPOIIECcC
10 X XapaKTEPUCTHUKaM.

Apudmernyeckasi U reoMeTpUYECKasi MPOrpeccuu

CB00OOIHO ONEPUPOBATH MOHATUAMMU: TOCIEAOBATENBHOCTD, apuMeTHUIECKAs
Y TEOMETPUYECKAsi TPOTPECCHH.

3amaBaTh IOCJIEJOBATEIBHOCTH Pa3HbIMH  CIOCOOAMHU:  OMHUCATEIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO0 (POPMYIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbIMONHATS  BBIYMCIEHHMST €  MCIOJAB30BaHMEM (opMya N-TO  4jieHa
apru(PpMETUYECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJIEHOB.



,ﬂ,OKyMEHT noanucaH 3J'IEKTpOHHOI7I noanuncbio.

N300paxaTh YIEHBI MOCIEIOBATENIbHOCTY TOYKAMHU Ha KOOPAWHATHOU
TUIOCKOCTH.

Pemate 3amaun, CBSI3aHHbIE C YHCIOBBIMH IOCJIENOBATEIBHOCTSAMHU, B TOM
qucye 3aJauu U3 PeabHON JKU3HU (C MCIIOJIb30BAaHUEM KalbKYJISTOPa, HU(POBBIX
TEXHOJIOTHUH).

PacriosHaBaTh ¥ TOPUBOAUTH MPUMEPHl KOHEYHBIX U  OECKOHEUHBIX
HOCJIeIOBATEIbHOCTEH,  OTPaHMYEHHBIX  IIOCJIEOBATENbHOCTEH, MOHOTOHHO
BO3pacTaromux (yObIBAIOIINX ) TIOCIEI0BATEIBHOCTEH.

HmeTsb nmpeacTaBieHHe 0 CXOJUMOCTH MOCIIEA0BATEILHOCTH, YMETh HAXOIUTh
CyMMY OECKOHEYHO yOBIBAIOUIEH r€OMETPHUECKON MPOTrPECCUH.

[TpuMeHsTh MeTOT MaTeMaTHYECKON HHIYKIIUHU MPU PEIICHUH 3a/1a4.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoauuecTBO 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne i/ KonTpoabHbie
MPOrpaMMblI Bcero oOpa3oBaTejbHbIE pecypchbl
padoTshI
. YLCJIA Y BBIYUCJIEHUSIL. " . BuGnorexa LIOK
PanronasnbHbie uncia (IOBTOPEHUE) https://m.edso0.ru/7f415b90
, ®YHKLIH. KoopHatsi . . bubnnorexa LIOK
rpaduxe. OyHKIHHI https://m.edsoo.ru/7f415b90
, AJITEBPAMYECKUE BbIPAYKEHUSI. . bubmorexa [OK
BbIpakeHHs ¢ IepEMEHHBIMMU https://m.edsoo.ru/7f415b90
. YPABHEHUS I CUCTEMBI " . Bu6moreka [IOK
VPABHEHUIA. Jlnneitnsie ypasuerus https://m.edso0.ru/7f415b90
; YUCJIA Y BBIUUCJIEHUS. Cremnens ¢ 6 bubmiorexa [TOK
HATYPATHHEIM TTOKA3aTENEM https://m.edsoo.ru/7f415b90
. AJITEBPAMYECKUE BBIPAYKEHUSL. ’s . bubmorexa [TOK
MHOLOWICHbI https://m.edsoo.ru/7f415b90
, AJITEBPAMUECKUE BbIPAYKEHUSL. y . Bu6moreka [IOK
DOPMYJTB COKPATIEHHOTO YMHOKEHUs https://m.edso0.ru/7f415b90
bu6nuoreka [IOK
8 YUCJIA U BBIUMCIIEHUS. JlenmmocTs 10

https://m.edsoo.ru/7f415b90
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bu6nuoreka [IOK
9 OVYHKIHWMH. Jluneitnas dpyHkuus 16 https://m.edsoo.ru/7f415b90
YPABHEHUS U CUCTEMBI bu6nuoreka [IOK
10 VPABHEHUM. Cucrempl TuHEHHBIX 14 https://m.edsoo.ru/7f415b90
ypaBHEHUU
1 [ToBTOpeHue, 060061IeHNE, 3 Bubmmorexa LIOK
CHCTeMaTH3aIls SHAHUI https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



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

HaumeHoBaHMe pa3aesioB U TeM

KoanuecTBo yacoB

DJieKTpOHHbBIE (I (POBDBIE)

Ne i/ KonTpoabHbIe
NMPOrpamMMBbl Bcero o0pa3oBaTeJIbHbIE PecypChl
padoThI
1 YPABHEHUA U HEPABEHCTBA. 20 1 buomuoreka LIOK
Hepasencrsa https://m.edsoo.ru/7f417af8
, YUCJIA Y BBIYMCIIEHUSL. Keanpatssiii . . bubmoreia LIOK
KODEHE https://m.edsoo.ru/7f417af8
5 VPABHEHMS Y HEPABEHCTBA. . . bubmorexa LIOK
KaJpaTHKe ypapHeHus https://m.edsoo.ru/7f417af8
. AJITEBPAMYECKUE BBIPAXEHUS. . . brbmiorexa LIOK
TIpOGHO-AIAOHATEHBIE BHIPAXKCHS https://m.edsoo.ru/7f417af8
5 VPABHEHMS 1 HEPABEHCTBA. [[poGio- Lo . bubamoreia LIOK
pAIHOHATEHHE YPARHCHHA https://m.edsoo.ru/7f417af8
bubmuorexa LIOK
6 ®YHKINN 15 1 https://m.edso0.ru/7f417af8
, AJITEBPAMYECKUE BbIPAYKEHSL. y Bubnnorexa LIOK
Cremen https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
8 UNCJIA U BBIYUCJIEHUS. [JenumocTsb 7 1 https://m.edsoo.ru/7f417af8
9 [ToBTOpeHme, 0000IIeHNE, CUCTEMATH3AIIHS 10 1 BH6H_HOTeKa [OK
SHAHMI https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 8
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9 KJIACC
KoanuyecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
KonTpoabHbie
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
bu6nmoreka [IOK
1 OVYHKINHU 25 1
= https://m.edsoo.ru/7f419d08
5 YPABHEHUS 1 HEPABEHCTBA. 15 . bubmuorexa [IOK
KBasipaTHble HEPABEHCTBA https://m.edso0.ru/7f419d08
3 YPABHEHUS U HEPABEHCTBA. o . bubanoreka [IOK
VpaBHEHHs, HEPABEHCTBA U UX CUCTEMBI https.//m.eds00.ru/7f419d08
4 Y CJIOBBIE [TOCJEJOBATEJIBHOCTHU - . Bubmrorexa LIOK
U ITPOTPECCUN https://m.edsoo.ru/7f419d08
. AJITEBPANYECKUE BbIPAKEHUSL. 1o . bubanorexa IIOK
CTeneHb C palHOHANBHBIM TT0KA3aTeIeM https.//m.eds00.ru/7f419d08
6 [ToBTOpEHHE, 060OIIEHHE, CUCTEMATU3ALIUS 2 . bubmmorexa [IOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 6
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