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HOACHUTEJBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa 00ECIIeYMBACT U3YUCHHUE APYTUX TUCIUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
NPOAO/DKeHUsT OOpa3oBaHWsI W JUIsl TOBCEAHEBHOW JKHM3HHW. PasButue Yy
OOy4arolmuxcs HAyYHBIX TPEACTABICHUNA O MPOUCXOKACHUH U CYIIHOCTH
anreOpandeckux aOCTpakIuii, crmoco0e OTpaKeHUS MaTeMaTHYeCKOW HayKoi
SBIEHUH M TPOIECCOB B TNpHUpPOJEe H OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICTTUPOBAHUS B HAYYHOM ITO3HAHWH U B IPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO
HAyYHOTO MUPOBO33PEHUS U KaueCTB MBIIIJICHUS, HEOOXOAUMBIX JJISl afalTalliy B
COBpeMEHHOM IUppoBOM o01IecTBe. M3yueHue anredpbl 0OecreuynBacT pa3BUTHE
yMEeHHsI Ha0mIoJaTh, CpaBHHMBATh, HAXOAWUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHUYHOCTH MBILUIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATh CBOU
NEHCTBUS, BBIBOJBI, (POPMYIUPOBATh YyTBepxkJeHUs. OcBoeHHE Kypca aireOpsl
o0ecrieurnBaeT pa3BUTHE JIOTMUECKOTO MBIIIEHUS! 00YYaIOIINXCS: OHU HCIIONb3YIOT
JEAYKTUBHBIE M WHIYKTUBHBIE PacCyKICHHs, O0OOIIeHHEe W KOHKPETU3aIHIO,
abcTparupoBanue U a"anoruto. O0ydeHue anredpe mpeanojaraeT 3HAYUTEIbHbIN
00BEM CaMOCTOSITENIBHOM 1€ATEIbHOCTH 00YyYaIOIIUXCsl, TO3TOMY CAMOCTOSITEIbHOE
pelieHre 3afad  OOYyYalOLIMMUCS SIBIETCA peaju3aluedl  J1eATeIbHOCTHOTO
NpUHIUIA OOYYEHHUS.

B crpykrype mnporpammsl y4eOHOro Kypca «Anrebpa» yriayOna€HHOro
U3YYCHHUS OCHOBHOE MECTO 3aHUMAIOT COACPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna ¥ BBIYUCIEHHUA», «ANreOpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuun». Kaxgas U3 3THX CcoJep)KaTelbHO-METOIUYECKUX
JVMHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUCHHUS Kypca, B3aUMOICHUCTBYS C
IpYTMMH €ro JHHHMSIMH. B Xome m3ydeHHs Kypca OOydJarolmuMcsi MPUXOAUTCA
JIOTHYECKH pacCyAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBsi3n
C 3TUM B MIporpammy yuyeOHOro Kypca «Ainredpa» BKIIIOUEHbl HEKOTOPHIE OCHOBBI
JIOTHKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4eCKOro
oOpa3oBaHUsT M  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOY4YarOIIUMHUCS  OCHOB
YHHBEPCAJTBHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTeNnbHOH M CTPYKTYpPHOU
OCOOCHHOCTBIO yueOHOro Kypca «Anredpa» SBISETCS €ro HHTErPUPOBAHHBIM
XapakTep.

Conmepxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW st
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEIHEBHOM
*U3HU. Pa3BuTHE MOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopazoBaHus
CBSI3aHO C PAalMOHAIBLHBIMH WM HPPANUOHAIBHBIMH YHCIaMH, (hopMHpoBaHHEM



MIPEICTABIICHUI O IEUCTBUTEIILHOM UKciie. 3aBepIlIeHHE OCBOCHUSI YHCIIOBOM TUHUU
OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKkue BhIPaXEHUsD
U «YpaBHEHHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MIPEJAMETOB U OKpyXkarolel peaibHOCTH. Ha ypoBHE OCHOBHOI'O O0IIETO
oOpa3oBaHus y4eOHBIH MaTepual TPYNIUPYETCS BOKPYr  pallMOHAIBHBIX
BBIpaXEHUIN. Aredpa JAEMOHCTpUPYET 3HAUCHHE MAaTEMaTHKU KakK S3bIKa s
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJENCH, OMUCaHus TPOIECCOB U  SBICHUUN
peanibHOTO Mupa. B 3amaun o0yuenus anredpe BXOIAT TaKxkKe JalbHEHIIIee pa3BUTHE
AJITOPUTMUYECKOIO MBIIIJIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JUIsl OCBOEHUS Kypca
uHQOpMATUKHA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KJICHUHU.
[IpeobpazoBaHre CUMBOIBHBIX (OPM CIOCOOCTBYET PAa3BUTHIO BOOOpaKEHUS,
CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Coneprkanve pyHKIIMOHAIBHO-TPAPUUECKON JIMHUY HAIEICHO Ha MOJIyYCHHE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEeW MaTeMaTHYECKON MOJENH
JUISL OTIMCAHUS U UCCIIEI0OBAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJE U
oOmecTBe. M3yueHne maTepualia ciocoOCTBYET pa3BUTHIO y O0yHarOUIUXCSl yMEHUS
UCTIONBb30BaTh pa3jMyYHbIe BBIPA3UTEIbHBIE CPEACTBA S3bIKA MAaTEMaTHKUA —
CIIOBECHOT'O, CUMBOJINYECKOTO, IpapuuecKkoro, BHOCUT BKJIaa B (hopmHupoBaHHE
MPEICTABJICHUM O POJIM MAaTEeMAaTHUKU B PA3BUTHH [IUBUIN3ALIUU U KYJIbTYPHI.

YrnyOn€HHbIi Kypc anreOpbl XapakTepu3yeTcsl H3yuYeHUEM JOTIOTHUTEILHOTO
TEOPETUYECKOTO ammapaTa ¥ CBA3aHHBIX C HUM METOJIOB pelieHus 3a1a4d. Anredpa
SBJISIETCS SI3BIKOM JJISI OMUCAHUSI OOBEKTOB M 3aKOHOMEPHOCTEH, CIY>KUT OCHOBOM
MaTeMaTu4eckoro mojaenupoBaHus. [Ipu 3TomM camMu 0OBEKTHI MaTeMaTUYECKHX
YMO3aKJIIOUCHU W TIPUHATBIE B airedpe TmpaBuia UX KOHCTPYHPOBAHUSA
CrOCOOCTBYIOT (POPMUPOBAHUIO YMEHHI OOOCHOBBIBATH M JIOKA3bIBATh CYKJICHMUS,
pa3BUBAIOT MAaTEMaTHYECKYI0 WHTYHIIMIO, KPAaTKO W HArisAHO PACKPBIBAIOT
MEXaHU3M JIOTHUYECKUX MOCTPOCHHI U ydaT uX MpUMEHEHHUI0. TeM cambiM anredpa
3aHHMaeT OJHO M3 BEAYIIMX MecT B (OPMUPOBAHMU HAYYHO-TEOPETHUYECKOIO
MBIIIICHUS 00YyJaronuXxcsl.

CornacHo yueOHOMYy IuUlaHy B 7-9 Kkjaccax u3ydaercssi Yy4eOHBIA Kypce
«AnreOpa», KOTOPBIA BKIIOYAET CIEAYIONIIME OCHOBHBIC pa3feiibl COICpPIKAHUS:
«Uucma © BBIUHCICHUS», «ANTEOpanyecKre BBIPAKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKIIHI.

Ha uzyuenue yue6Horo kypca «Anredpa» orsoaurcs 408 yacos: B 7 kinacce —
136 gacos (4 yaca B Hezenio), B 8 kiacce — 136 yacos (4 yaca B Hefiento), B 9 kjiacce
— 136 yacoB (4 4aca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Panmonanpabie uyncia. CpaBHEHHE, YNOPSAOYHMBAHHE W apU(DMETHUCCKHEC
JEUCTBUS C pallMOHAIBLHBIMU YucaaMu. YucioBas mpsiMasi, MOJIyJIb YHCIIA.

CreneHb C HaTypaJbHBIM TOKa3aTeJIeM M €€ CBOWCTBA. 3alKcCh 4YUCIa B
JNECATUYHON MO3UIUOHHON CUCTEME CUHUCIICHHUS.

Pemenue TeKCTOBBIX 3a/1au aprupMeTHYecKuM criocodoM. Perenue 3agau u3
peanbHOM MPaKTUKU HA YacTH, HAa IpoOU, HA TTPOLICHTHI, IPUMEHEHUE OTHOLICHUM U
MPOTNOPLUM TIPU PEIICHUN 3aj1a4, PEIICHUE 3a/1a4 Ha JBUKEHUE, pabOTy, MOKYIIKH,
HaJIOTH.

HenumMocTb nenbix ynces. CBOMCTBA JETUMOCTH.

[IpocTeie U cocTaBHble uucia. YETHble W HEYETHbIE uucia. [IpuzHaku
nenmamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku nenMMOCTA CyYMMBI H
MPOU3BEACHUS LIEIIBIX YHUCEII IPU PEIICHUH 3a/1a4 C MPAKTUYECKUM COJICPIKaHUEM.

HauGonpbmuii oOuit 1enuTeas 1 HauMeHbllee 00111ee KpaTHOE JIBYX UYHCedl.
B3anmno npocteie yncna. AnroputMm EBknnaa.

Henenue ¢ octaTkoM. AprupMeTHUUECKHE ONepallii HaJl OCTaTKaMHU.

AJsiredOpanvecKue BbIPpAKEHUA

BripaxxeHne ¢ mepeMEHHBIMU. 3HAUYCHUE BBIPAKECHHUS C TEPEMECHHBIMM.
[IpencraBienne 3aBUCUMOCTH MEXTy BeTUIMHAMU B BUJE (OPMYJIBI.

ToxnectBo. ToxaecTBeHHbIE TPe0OpPa30BaHUS ANTeOPaANUECKIX BhIPAKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OgHOWIEH cTaHAAPTHOTO BUa. CTeneHb OHOYICHA.

MHuorounensl. MHorousieH crasgapTHoro Bujaa. CTeneHb MHOTOWIEHA.
CrnoxeHue, BbIYMTAHHE, YMHOXKEHHE U JeieHHe MHorouieHoB. [IpeobpazoBanue
LEJIOTO BbIpaXkeHUs B MHOTOUWIEH. KOpHU MHOrO4JIeHa.

DopMyJibl COKPAIIEHHOTO YMHOXKEHHMS: KBaJApaT CyMMbI U KBaJIpaT Pa3HOCTU
JIBYX BBIp@XEHUH, KyO CyMMBbI M KyO pPa3HOCTH JBYX BBIPOKECHHUH, Pa3HOCTH
KBaJpaTOB JABYX BBIPAKECHH, MPOU3BEACHUE PA3HOCTH U CYMMBI JIByX BBIPAKEHUU,
CyMMa M Pa3HOCTh KyOOB JIByX BBIPAKCHHUI.

Pa3noxxeHne MHOTOUIEHA HA MHOXKUTENW. BhIHECEHHE 0011IETO MHOXKHUTENS 32
CKOOKH. MeTo1 rpylIupOBKH.

YpaBHeHHs U HEPABEHCTBA

VYpaBuenue ¢ onHou nepemeHHor. Kopenb ypaBHenus. CBONCTBA ypaBHEHUM
C OJHOW TIEpEeMEHHOW. PaBHOCWIBHOCTh YypaBHEHMW. YpaBHEHHE Kak
MaTeMaTU4YeCKasi MOJAENb PEAJIbBHOW CUTYallNH.



JIuHerHOe ypaBHEHHE C OJHOM MEPEMEHHOU. UMCIO KOpHEH JIMHEWHOIO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOUIbIO JIMHEWHBIX YpPaBHEHHUIA.
JIuHeliHOE ypaBHEHHE, COJIEpKALIEE 3HAK MOTYJIS.

VYpaBHeHuUE ¢ IByMs IepeMEHHBIMU. ['pak TMHEHHOrO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBbl JIMHEWHBIX YpPaBHEHH C JBYMS [E€PEMEHHBIMU.
['paduyeckuii MeToj pEIICHUS CHUCTEMbl JIMHEHHBIX YypaBHEHUM C JABYyMS
NEpEMEHHBIMU. Penenne cucteM JIMHEMHBIX YpPAaBHEHHUU C IBYMsS IEPEMEHHBIMU
METO/JIOM TOJICTAaHOBKM M METOAOM cioxeHus. CucremMa JABYX JIMHEHHBIX
YPaBHEHUM C IBYMS IIEPEMEHHBIMHU KaK MOJENb PEAIBHOW CUTYallUH.

DOyHKIUU

KoopanHara Touky Ha npsimMoi. HucnoBble MPOMEXYTKH. PaccTosiHue Mexay
JIBYMsI TOYKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyrosibHast cucTeMa KoopAuHAT. AOcuucca W OpJAuHATa TOYKMA Ha
KOOPJIMHATHOM MocKocTH. [Ipumepsl rpadgukos, 3agaHHbix Gopmynamu. YreHue
rpavKOB peasibHbIX 3aBUCUMOCTEH.

OyHKIMOHAIBHBIE 3aBUCUMOCTH MeXny BenuuuHamu. [loHsTHEe (QyHKUMU.
@OyHkuMg Kak MaTemMaTHueckas MOJENb peajbHoro mnpouecca. Oo6i1acTh
onpeeneHus u 00aacTb 3HaueHui GpyHkuun. Ciocoosl 3ananus GpyHkuun. ['paduk
¢ynkuuu. [loHATHS MakcuMymMa M MUHUMyMa, BO3pacTaHusi W YObIBaHMS Ha
IIPUMEpax peabHbIX 3aBUCUMOCTEM.

Jlunentnass yukmus, e€ cBoictBa. ['padux nuneitHoM ¢ynkiuu. ['padux
¢ynknuu Y = |X|. Kycouno-3a1anabie QyHKIHN.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaapartHbeie kopHu. ApudMeTnuecKkuii KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsiTne wWppammoHaNIBLHOrO 4Yuciaa. JeWCTBUS € HppalMOHAIBHBIMUA YHCIIAMMU.
CBoiicTBa I€CTBUI ¢ UPPALIMOHAIBHBIMY YKciaMu. CpaBHEHHWE HPPALIMOHATIBHBIX
quCell.

[IpencraBieHuss O PpACHIMPEHUSIX YHUCIOBBIX MHOXKECTB. MHOXeCTBa
HaTypaJIbHBIX, LIETbIX, PAIMOHATIbHBIX, IEUCTBUTEIbHBIX Yncell. CpaBHEHHE YHCEIL.
HucoBble NPOMEKYTKH.

HevictBuss ¢ ocrtatkamu. Ocrtatku creneHen. lIpuMeHeHHE OCTaTKOB K
PEIICHUIO YPABHEHUH B LIEJIBIX YHCIIAX U TEKCTOBBIX 3a]1a4.

Pa3Mepbl 0OBEKTOB OKPYXKAIOIIETO0 MHpa, JIMTEIHHOCTh IPOIECCOB B
oKpykaromeM Mupe. CTaHIapTHBIN BUJ YKCIIA.

AsredpanyecKue BbIPpAKEHUA

AnreOpanyeckas aApoOb. JlomycTUMble 3HAUYEHUS TEPEMEHHBIX B APOOHO-
palMOHANbHBIX BbIpaXkeHUsiX. OCHOBHOE CBOMCTBO anreOpandyeckod apoOu.



CnoxxeHue, BBIYUTAHUE, YMHOXEHUE U JEJICHHE allreOpanyeckux JapoOei.
Brinenenue 1enoi yactu aaredpandeckoit 1poou.

PanmonanbHbie BBIPAXKEHUS. ToxiecTBEHHBIE npeoOpa3zoBaHus
PalMOHAJIBHBIX BBIPAKECHUM.

JlonmycTuMmble  3HAa4Y€HHsI IEPEMEHHBIX B  BBIPAXKEHUAX, COJEPIKAIIUX
apu(pMeTHYeCKue KBaJpaTHbie KOpPHU. TOXIECTBEHHbIE IMPeoOpa3OBaHUS
BBIPKEHUM, CoiepkKaINX apuhMeTUIECKUE KBAPATHbIE KOPHH.

Crenens ¢ 11eNbIM MOKa3aTeseM U e€ cBoiicTBa. [Ilpeobpa3oBanue BrIpakeHUH,
COJIEPIKAILMX CTEIICHH.

YpaBHeHus U HEPABEHCTBA

KBagpatHoe ypaBHeHue. @Dopmyna KOpHEH KBaJpPAaTHOIO YpPABHEHUS.
KonndecTBO NEHCTBUTENBHBIX KOPHEN KBaJApaTHOTO ypaBHeHus. Teopema Buera.
VYpaBHEHUS, CBOAUMBIE K TMHENHBIM YPABHEHUSM WM K KBaJAPATHBIM YPAaBHEHUSM.
KBagpaTHoe ypaBHeHHE ¢ mapameTpoM. PemeHue TEKCTOBBIX 3a/1ad C MOMOIIBIO
KBaJpaTHBIX YPaBHECHUI.

JpoOHO-pallnoHaNIbHBIE ~ ypaBHEHUs. PemieHue  JpoOHO-pallMOHAIBHBIX
ypaBHEHUH. PelieHne TEKCTOBBIX 3aJad € MOMOIIBIO JIPOOHO-paIlOHATbHBIX
ypaBHeHUH. ['padnueckast HHTepIIpeTalsl ypaBHEHH ¢ 1ByMs IEPEMEHHBIMU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepaseHcTBO ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClioxKeHue
U YMHOXXEHHME YHCIOBBIX HEpaBeHCTB. OLEHMWBAHME 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelIeHHH HEPABEHCTBA C OJHOW NEPEMEHHOW. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeHOe HEpPaBEHCTBO C OJHOW MEPEMEHHOW M MHOKECTBA €r0 PELICHHM.
Peliennie TMHENHBIX HEPABEHCTB C OJHOU nepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHue TEKCTOBBIX 3a1ay ¢
MTOMOIIBIO JINHEHNHBIX HEPABEHCTB C OAHOM MTEPEMEHHOM.

DyHKUIMHA

OO6acTh onpeseNeHrsi 1 MHOXKECTBO 3HaueHH (yHKIMHu. CriocoObl 3a1aHus
bynaknuii. ['paduk Gyakumn. Utenue cBoicTB ¢pyHkmu o e€ rpaduxy. [Ipumepsr
rpadukoB (YHKIHMA, OTPaXKaIOIIMUX peabHbIE MPOIECCHI.

Jluneiinas Qyskuus. DyHKIHUM, ONMKUCHIBAIOIIME TPSIMYI0O M OOpaTHYIO
IPONOPIUOHAIIEHBIE 3aBUCUMOCTH, UX TPapUKH.

Oyuxupn Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| u ux cBoiicrsa.
KycouHo-3a1anabie PyHKIIUH.

9 KIIACC

Yucjaa v BLIYUCICHUSA



Kopens -1 crenenu u ero cBoiicTBa. CTENEHb ¢ PAllMOHAIBHBIM [T0KA3aTENEM
U €€ CBOMCTBA.

AnredOpanveckue BbIPAKEHUS

ToxecTBeHHbIE TPEeOOpa30BaHUsl BBIPAXKEHHM, COAEpKalluX KOpPEeHb N-i
creneHu. ToXIeCcTBEHHbIE MPE0O0Pa30BaHUS BBIPAXKEHHM, COAEPKAIIUX CTEIEHb C
palMOHAIBHBIM [T0KA3aTEIIEM.

KBanparaeiii TpéxwieH. KopHu kBaapatHoro TpéxuieHa. PaznoxkeHue
KBaJpPaTHOTO TPEXUJICHA HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHNs U HEPABEHCTBA

bukBanpartsasle ypaBHeHUS. [IpuMepsl IpUMEHEHUI METONOB PaBHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOM, IpaUuecKoro MeToja NpU PELICHUU
ypaBHEHU 3-i U 4- CTENIEHEM.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUN.

Pemenne cucrem ypaBHEHHI ¢ IByMs IEPEMEHHBIMU. Pelrenre npocTenmmx
CUCTEM HEJIMHEHHBIX YpaBHEHHUU C ABYMs IEepeMeHHbIMH. ['paduueckuil MeTon
pELICHUS CUCTEMBI HEJIMHEHHBIX YPaBHEHUH C ABYMs ITepeMEHHbIMU. CUCTEMA JBYX
HEJIMHENHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU KaK MOJIEb PEAJIbHOM CUTYaLlHH.

YucnoBele HepaBeHCTBA. PelleHne JITMHEWHBIX HEPAaBEHCTB. J(OKa3aTesbCcTBO
HEPABEHCTB.

KBanparHele HepaBeHCTBA € OJHOM IEpeMEHHON. PemieHne KBaapaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJOM MHTEpBajOoB. MeToa MHTEpBaJIOB
JUISl pallMOHAIbHBIX HEpaBeHCTB. [IpocTrelire HepaBeHCTBA C MAPAMETPOM.

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

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PenieHne HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CUCTEMBbI HEPaBEHCTB C ABYMs iepeMeHHbIMU. [ padpuueckuit Meton
pelIeHns CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DOyHKIUU

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hyldd  (YHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSTHCTBA (DYHKITMHU, TTPOMEKYTKHA BO3pacTaHusl M yObIBaHUSA (PYHKITUH,
YETHBIE U HEUETHBIE (PYHKIIMH, HanOOJIbIlIee U HAaUMEHbIlIee 3HAUeHUSI (PYHKIIUU.

KBagpatnunas ¢ynkouss u  e€ cBoicTBa. Mcmonb3oBaHWEe CBOWMCTB
KBaJpaTUyHOU pyHKIMM 151 perieHus 3a1ad. [loctpoenue rpaduka KBaapaTHuHON
¢bynkuuu. Ilonoxenue rpaduka KBajpaTUYHOW (YHKUMUA B 3aBUCUMOCTH OT €€
ko> uuentos. papuku pynxmmii Y =ax2, y = a(x — m)?u y = a(x — m)? +n.
[TocTpoenue rpadukoB GHyHKIIHIA ¢ TOMOIIBIO TPE0Opa3oBaHUIA.

Jpo6Ho-nuneiinas Gynkuus. MccnenoBanue GyHKIMMA.

@Oynkuus Y = X" ¢ HaTypalbHBIM TIOKa3aTeneM N u e€ rpaduk.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[TonsitTue uymcioBoil mocienoBareabHOCTH. KoOHEUHble U OECKOHEUYHBIE
1oCJIeN0BaTeNbHOCTH.  OrpaHMuYeHHas  IOCJIENO0BATEIBbHOCTb.  MOHOTOHHO
Bo3pacramomas  (yOsiBatomiasl)  mociiefoBareabHocTh.  CrocoObl  3a1aHust
MIOCIIEZIOBATEIBHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYIBI N-TO
YJI€HA, PEKYPPECHTHBIN.

Apudpmernueckass U reomerpuyeckas mnporpeccud. (CBOHCTBa UJIEHOB
apupMETHIYECKOH U TEeOMETpHUeCcKol mporpeccuif. DopMmyibl N-ro YjeHa
apudmeTnyeckol U reomeTpudeckoi mporpeccuit. DopMynbl CyMMBbI MEPBBIX N
YICHOB apu(PMETHUECKON U T€OMETPUUYECKO mporpeccuil. 3ajaun Ha MPOIICHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

IIpencraBiieHue O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHUPOBAaHHUU
OECKOHEYHO yObIBAIOIIEH reOMETPUUECKON POTPECCHUH.

Meron maremarndeckor MHAYKIMH. [Ipocreiimme npumepsl.



I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUMS [TPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHHUS MPOTPaMMbl IO MAaTeMaTHUKE
XapaKTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY W  HACTOSIIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEH Ipak/laHWHA U peau3alii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAIMpPaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTHYECKOIO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) ueHHocCTEH HAYYHOI'0 MO3HAHUSA:

OpUEHTAalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH UCCJIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢pusnueckoro BocnuTaHusi, GOpMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:



TOTOBHOCTBIO IPHUMEHATh MaTeMAaTUYECKUE 3HAHMS B HMHTEpEcax CBOETO
30pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KHU3HM  (300pOBOE  IMHTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas Qu3nueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(IICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4ejoBeKa;

7) 3K0J1I0TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN HA IPUMEHEHNE MAaTEMaTUUECKUX 3HAHUM JUIs pellieHus 3a71a4 B
00J1acT COXPaHHOCTH OKPYKAIOIIEeH Cpe/bl, MIIAHUPOBAHUS TOCTYIKOB U OLIEHKH
UX BO3MOXHBIX IMOCJEICTBUI JJI1 OKPYXAIOLIEH Cpebl, OCO3HAHUEM TJI00AIIBHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U IyTEH UX pEeLICHUS;

8) apanTanuM K M3MEHAIIUMCS YCJIOBHAM COLMATBHOM M NPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
NOHATHS, TUIOTE3bl 00 0OBEKTaX M SBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BbI3OB, TPEOYIOLIMH KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIe pEIIeHUs] U ACHCTBUA, (POPMYIMPOBATH M OLIEHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare oCBOCHHSI TpOTpaMMBI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECs OBJIaJICHUEM YHHUBEPCATbHBIMHU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAJIbHBIMH  KOMMYHHUKATHBHBIMHU
JNEHCTBUSAMU M YHUBEPCATLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA
ba3oBble 1jornyeckue aeficTBusA:

BBIBJISITE M XapaKTEpU30BaTh CYIIECTBEHHBIE NPU3HAKM MATEMAaTHYECKUX
OOBEKTOB, TIOHATWUH, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpEe/IEIeHHs IOHATUN, YCTAHABIMBATh CYHUIECTBEHHBIN NMPU3HAK KiaccU(UKaIUY,
OCHOBaHU /1J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUX ITPOBOAMMOIO aHAIIN3A,



BOCIPUHUMATh,  (OpPMYJIUpOBaTb U  MpeoOpa3oBBIBATH  CYXKJEHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUNI;

JieN1aTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHUKH, AENYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHUH 10 aHAJIOTHUH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TpSMbIE U OT
IPOTUBHOIO), TPOBOAUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MaTEMaTHYECKUX
(GakToOB, BBICTPAUBATh APTYMEHTAILIUIO, MPHUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJl MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccyXJIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILLIECHUS, BEIOMPATh HanboJIee MOIXOA[IINNA C YYETOM CaMOCTOSITENBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KAaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IIO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIEeMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTH II0 CaMOCTOSTEIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNIbHO (HOPMYJIMPOBaTh O00OOIIEHUSI M BBIBOABI MO pe3yjbTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OLICHMIA;

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLIECCa, A TaKKE BbBIABUTATH
MPEANOJIOKEHUS O €r0 PA3BUTHUU B HOBBIX YCIOBHSIX.

Pabora c nundopmanueii:

BBISIBJISITH  HEJAOCTATOYHOCTh M HM30BITOYHOCTH HMH(POpPMAIMHU, JAaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a1a4u;

BBIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U POPM IIPEICTABIICHNUS,

BBIOMpaTh (QopMy mpencraBieHus HWHPOpMAIMM W WUIIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMH, TuarpaMMaMi, HHOHM rpaguKoil 1 uX KOMOUHAIUSIMU;

OLICHMBATh HAAEKHOCTh MH(POpPMALMU MO KPUTEPUSIM, MPEIOKEHHBIM WU
c(hOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIE YHHBepPcaIbHble YueOHbIe el CTBUSA



BOCIPUHUMATh U (POPMYIHPOBATh CYKIEHHSI B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMUA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U THMCbMEHHBIX TEKCTax, JaBaTh IMOSICHEHHUs 110 XOAYy pELIeHUs 3a]aud,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3YJIbTAT;

B XOJI¢ OOCYXXJIEHHs 3a/1aBaTh BOIMPOCHI MO CYLIECTBY OOCYXIAE€MOIl TEMBI,
npo0JieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IIOMCK
pEILICHUs, COIMOCTABIIATh CBOM CYXIEHHUS C CYXKICHUSMU JAPYTUX YYaCTHUKOB
nuanora, oOHapy»XUBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH ¢opme
(dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

NPEACTABIIATh PE3YJIbTAaThl PEHICHUS 3a/1ayd, SKCIIEPUMEHTA, UCCIEI0BaHuS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH;

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAaHAHOW W WUHAMBUIYAJTBHON
paboThl MpHU pELIEHWH YYEOHBIX MaTEeMaTUYECKUX 3aJad, NPUHUMATh LEJb
COBMECTHOH JESATEeNIbHOCTH, IJIAHUPOBAaTh OPraHU3allMI0 COBMECTHOH paloTHhI,
pacnpenensaTb BUAbl paldoT, JIOroBapuBaThCs, 0OCYXKJaTh MPOLECC U PEe3ysbTar
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B IPyNNoOBbIX (popMax palboThl (00CYXIEeHHs, OOMEH MHEHUH,
«MO3TOBBIE LITYPMbI» U UHBIE); BBIIOJIHATH CBOIO YaCTh Pa0OThI U KOOPJUHUPOBATH
CBOM JICHCTBHS C IPYTMMH YJIEHAMU KOMaH/bl, OLIEHUBATh KAYE€CTBO PE3yJIbTaTa U
KayecTBO CBOETO BKJaJla B OOIIMN pe3ynbTaT 10 KPUTEPUsIM, CHOpMYITMPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI ISl PEIICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYaIUSX,
OPUEHTUPOBATHCA B PA3IMYHBIX MOAXOAaX MPUHATUS pelIeHUN (MHAUBUIYaTbHOE,
IPYIIIOBOE);

CaMOCTOSITETIbHO COCTaBJISITh IUIAH, AJITOPUTM pEIIeHUs 3aJayd (WIA €ro
4acTh), BBIOMpaTh CHOCOO pEIIeHUS ¢ YYETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh M KOPPEKTUPOBATH BapPUAHTHI
peuieHuil ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, S3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJIETh CIIOCOOaMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pesyibTaTa
pelIeHusl MaTeMaTUIeCKOM 3a/1aur, CAMOMOTHUBAIIMU U pedIICKCUH;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aa4H,
BHOCUTh KOPPEKTHUBBI B JICATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE pe3yJbTaTa AEATEIbHOCTU MOCTABIECHHOW €U U
YCIIOBUSIM, OOBACHSTh TPUYUHBI IOCTHXKCHUS WU HEJOCTHXKEHUSI 1IN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPKATh DMOIMM TIPU HM3YYCHHH MATEMaTUYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh HMOIIMOHATBHYIO OIIEHKY PELICHHUS 3a]]a4u.

INPEAMETHBIE PE3YJIBTATDBI

K koHIity 00y4yenus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
PE3yNbTATHIL:

Yuciaa v BBIYMCICHUA

PanmonanbHbie Unca.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHCH YUCEN K JAPYroil (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO ACCATUUHYIO IPOOB).

Hcnonb30BaTh NOHATHS MHOKECTBA HATYpPaJIbHBIX YHCEII, MHOKECTBA LIEJIbIX
YUCEJ, MHOYKECTBA PAIMOHAIBHBIX YHUCEI MpPH PEUICHWH 3a/1ad, MPOBEIACHUU
pPacCyKJI€HUHU U JIOKA3aTEIbCTB.

[ToHumMaTh U OOBACHATH CMBICI MO3UIIMOHHOMN 3aMMMCH HATYPAJIBHOIO YUCIIA.

CpaBHUBATH U YIIOPSAJOUYNBATH PALlMOHAIIbHBIC YUCIIA.

BrImonHATh, coYeTass YCTHbIE M MHChbMEHHBIE NPUEMBI, apu(dMETHUECKHEe
JEUCTBUS C PAllMOHAIBHBIMU YUCJIaMH, UCIIOJIb30BaTh CBOMCTBA YHCEI U MPABUIIA
JIEVCTBUM, TPUEMBI PALIMOHATBHBIX BHIYACICHUM.

BrINoaHATH 1EUCTBUS CO CTETICHSIMU C HATYpaJIbHBIMU MMOKA3aTEIsIMHU.

HaxoauTe 3Ha4eHUs YMCIOBBIX BBIPAKEHUMN, COAEpKAIIUX PpPallMOHAIbHBIC
Yyyciia M CTENEHUW C HaATypajbHBIM I[IOKa3aTesieM, NPUMEHSITh pPa3HOOOpas3HbIe
CrocoObI ¥ TPUEMBI BBIUYMCIICHUSI, COCTABIISATh M OIEHUBATh YHUCIIOBBIC BBIPAKCHUS
MIPU PEIICHUHU MPAKTUUECKUX 3aJ1au U 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

OKpyTrasTh YKClia ¢ 33JaHHON TOYHOCTBIO, a TAKXKE [0 CMBICITY MPAKTUYECKOM
CUTyallid, BBINOJHATh NPUKHUIKY U OIEHKY pe3ysbTaTa BBIYMCICHUMN, OLICHKY
3HAYEHUH YHCIIOBBIX BBIPAXKEHUH, B TOM YKCIIE TPU PEIICHUH MPAKTUYECKHUX 3a/1a4.

PemaTe TekcTOBBIE 3aayu apu(PMETHUECKUM CIOCOOOM, HCIOJIb30BaTh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MPU
pelieHny 3aaa4.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBS3aHHBICE C OTHOIICHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PELMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUU, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 0OBHEKTOB.

J1emuMOCTb.



Jloka3pIBaTh U NPUMEHSTH MPU PELICHUH 3a]a4 IPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku J€TUMOCTH CyMMBbI U IPOU3BEACHUS IETIBIX YUCET.

PacknanapiBaTh HA MHOKUTENIN HATYpaJIbHbBIC YUCIIA.

CB0OOHO OMNEpUPOBATH MOHATHUSAMHU: YETHOE YHUCIO, HEUETHOE YHUCIIO,
B3aMMHO MPOCTHIE YHCIIA.

Haxonuth HamOONBIIMI OOIIMKA AENUTENh U HaUMEHbIIee 00Ilee KpaTHOEe
YUCEN ¥ UCIIOJIB30BATh UX MPU PEUICHUH 3a/a4, IPUMEHSATh aaroputM EBkima.

OnepupoBaTh TNOHSATHEM OCTaTKa IO MOMAYJII0, NPUMEHATh CBOMCTBa
CPaBHEHHU MO MOAYJIIO.

AsiredOpanyecKue BbIPpaKeHUs

BripakeHus ¢ IEpEMEHHBIMH.

Hcnonb30BaTh anredpandeckyro TEPMUHOIOTHIO U CUMBOJIUKY, TPUMEHSTh €€
B MIPOIECCE OCBOCHUS YUeOHOT0 MaTepHaia.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpAXCHUW MpPH 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Hcnonb30BaTh  MOHSATHE  TOXKIECTBA,  BBINOJHATH  TOXIECTBEHHBIC
npeo0pa3oBaHus BHIPAKECHUH, TOKA3bIBATh TOXKIECTBA.

MHoOrouneHsl.

BrinonHaTs npeoOpa3zoBaHus 1EI0TO BhIpaXKEHUS B MHOTOWICH NPUBEICHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BoImonHITh eficTBUs (CI0KEHNE, BRIUUTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
U C MHOTOWICHAMH, MPUMEHATh (DOPMYJIbI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT U
Ky0 CyMMBbI, KBajpaT M KyO pa3HOCTH, Pa3HOCTh KBAJPaTOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJIE JJIsl YIIPOIIECHUS BBIUMCICHUM.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C TOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIET0 MHOXUTEJNSI, TPYNIUPOBKHU ClaraeMblX, MPUMEHSIS
(bopMyIbl COKPAIEHHOTO YMHOXKEHUS.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKHU, CMEKHBIX TIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIBHBIMHU IIOKA3aTEIsIMU ISt
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpaBUJIA
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIbHOMY emy. [IpoBepATs, sABIsIETCS
JIM YUCJI0 KOPHEM YpaBHEHHUS.

[TogObupaTh nOpuMEpbl TApP YHCEN, SBISIOMMXCS PEUICHUEM JHUHEHHOTO
YpaBHEHHUS C ABYMSI IEPEMECHHBIMH.

CtpouTh B KOOPAUHATHOM TJIOCKOCTH TpauK JTUHEHMHOTO YPABHEHUS C ABYMS
MePEMEHHBIMH, MTOJIB3YAICh TPa(PUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPABHEHU.



Pemate cucreMsl 1ByX JIMHEWHBIX YPaBHEHUH C JBYMs IEPEMEHHBIMU, B TOM
quciie rpadu4ecKu.

CocTaBisATh M pelIaTh JIMHEWHOE YpaBHEHHWE WM CHUCTEMY JIMHEWHBIX
YpaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN pPE3yJIbTaT.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPAUHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 3a/IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3AMMCHIBATh YACIOBBIE POMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKIUH.

Crpoutb rpaduKu TUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C MOMOMIbIO (YHKIHMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuid cnocod MpeAcTaBICHHUS W aHalu3a UH(GOpMaluHu,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (YHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (QYHKIMM, MPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DyHKIMU, HauOoJblllee M HaUMEHbILIEE
3HauYEHUA (PYHKIUN).

Hcnonp3oBath rpaduku A1 UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, IpU
pellleHny 3a7a4 U3 APYyTrux Y4eOHbIX MIPEIMETOB U PEasIbHOM KU3HU.

K xonIiry oO6ydueHus B 8 kj1acce 00yJarommiics MOTYYUT CIASTYIONINE MPEIMETHBIC
pE3yIbTaThI:

YucJa 1 BbIYUCIEHUS

HppaunonanpHble YUCIIA.

[ToHnMaTh W WCMOOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHO>KECTB.

CB00OOHO OIepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, aprU(PMETHUCCKUN
KBaJIpaTHBIM KOPEHb, UPPALMOHAIBHOE YUCJIO, HAXOAUTh, OLICHUBATH KBAIPATHHIC
KOPHU, UCITIOJIB3YS IPU HEOOXOIUMOCTH KAJIbKYJISITOP, BBITIOJIHATEL MPeoOpa3oBaHus
BBIPAKECHUH, COJCPKAINX KBAAPATHBIE KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEW.

Hcnonp30BaTh HadaJIbHBIC MNPEJICTABICHUS O MHOMXECTBE JEHCTBUTEIIBHBIX
YuCeN JJIsl CPAaBHEHMSI, OKPYTJIICHUS U BBIUMCICHUHN, N300paxaTh ACHCTBUTEIHHBIC
Yyyclia TOYKaMHU Ha KOOPAWHATHOW MPSIMOM.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npobeit u crenenedd yucia 10, 3anmMchIBaTh U OKPYIJIATH YKUCIOBBIE 3HAYCHUS
pealbHBIX BEJIUYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUI.

J1eIMMOCTb.

CB0OOOIHO OIEpUPOBATH MOHATUEM OCTATKA IO MOAYJIIO, IPUMEHSTh CBOWCTBA
CPaBHEHHI MO MOJYIIO, HAXOAUTh OCTATKH CyMMbI U IIPOU3BEICHUS IO JAHHOMY
MOZYJIIO.

AJsiredOpanyecKue BbIPaKeHUs

JIpoGHO-paImoHaIbHBIC BEIPAKCHHUS.

Haxonute AOMyCTUMBIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKECHUSAX.

[IprMeHSATh OCHOBHOE CBOKMCTBO PAIIMOHAJILHON JIPOOH.

BoInonHATh IpUBEAEHUE anredpandeckux Apodeil Kk o01eMy 3HaMEeHaTeNto,
CIIOKEHUE, YMHOKEHUE, JIeJIEHHE aNreOpandyeckux IpoOei.

BhITIONHATE TOXKAECTBEHHBIE MPE0OPa30BaHUs PAIIMOHATIBHBIX BHIPAYKEHUI.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM JIs1 pEIICHUS] Pa3TUYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

Crenenu.

[IpuMeHsATh TMOHATHE CTENEHW C L[EJbIM IOKa3aTelieM, BbBIIOIHSITh
npeoOpa3oBaHus BbIPAXKEHU, COIEPIKAIUX CTENEHH C LEIbIM TOKa3aTEJIEM.

HppanmoHaibHbIE BEIPAKEHUS.

HaxoauTe qomycTrumblie 3HaUY€HHS IEPEMEHHBIX B BBIPAXKEHUSIX, COJEPIKAIIINX
apru(pMeTuYecKre KBaApaTHbIE KOPHH.

BoInonHATh NpeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIb3YS
CBOWCTBA KOPHEU.

YpaBHeHMs U HEPABEHCTBA

PemaTe kBajipaTHbIE ypaBHEHUS.

PemaTte ApoOHO-paliMoHaIbHBIE YPABHEHHUS.

Pewmiatb JuHEWHbIE YpaBHEHUS C [ApaMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHENHBIX YPABHEHUH C MMApAMETPaMHU.

[IpoBoauTh KCCENOBaHNS YPAaBHEHUN U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
npUMeHEHUEM rpaduuecKux MpeAcTaBiIeHH (YyCTaHaBIMBaTh, UMEET JIU YPABHEHUE
WM CUCTeMa YPaBHEHUM PEIICHMUs], €CIIM UMEET, TO CKOJIBKO, U MPOYEe).

[lepexoauTth OT crmoBecHOW (GOPMYIHPOBKH 3amadul K €€ anreOpandeckoit
MOJEIM C TIOMONIBIO COCTABJICHUS YPaBHEHUSI WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3324 TOJIYYEHHBIN PE3YJIbTAaT.

[TpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB JIJIsl CPABHEHHUSI, OLICHKH, pelIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM NMEPEMEHHON U UX CUCTEMBI, 1aBaTh rpadUUeCcKyIo
WJUTFOCTPALIAIO0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.



DOyHKIMHA

[Tonumath ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATUS U S3bIK (TEPMUHBL,
CUMBOJIMYECKHE O003HAUYEHMs), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHUIO
apryMeHTa, OIpeIeTIsITh CBOMCTBA (QYHKIUH 10 €€ TpaduKy.

CtpouTts rpaduku QyHKIUHN , OMUCHIBATH CBOMCTBA YUCIOBOM (PyHKIIMHU IO €€
rpadukKy.

K xoniy 06y4deHus B 9 kj1acce 00ydJaromuics MOTYYUT CIEAYIONTNE TPEIMETHBIC
pPE3yIbTaTHI:

Yuciaa v BIYMCICHUA

CBOOOJHO oOmepupoBaTh MNOHATUSAMM: KOPEHb N-H CTENEHH, CTENEHb C
palOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOpPEHb N-U CTENEHU, CTEHNEHb C
palMOHAIBHBIM IIOKA3aTEJNEeM, MCIHOJb3yd MNpPU HEOOXOJUMOCTH KaIbKYJISATOP,
IIPUMEHATH CBOMCTBA KOPHS N- CTENIEHU, CTEIIEHHU C PALMOHAJIbHBIM II0OKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTEIBHBIX YUCEIN IPU PELICHUU
3a/1a4, IPOBEACHUH PACCYKICHUN U 10KA3aTEIIbCTB.

CpaBHUBAaTH M  YNOPSAJOYMBATH JICUCTBUTEIBHBIC YHUCJIA, OKPYIJIATH
JNEWCTBUTEIBHBIE YUCIIA, BBINOJIHATh IPUKHUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YHUCJIOBBIX BBIPAYKCHUM.

Aare0panvyecKue BbIPpAKEHUSA

CB0OOIHO OnepupoBaTh MOHATUEM KBAJPATHOTO TPEXUIIEHA, HAXOIUTh KOPHU
KBaJIpaTHOI'O TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pemiats TMHENHbBIE U KBapaTHIE YPABHEHUS, YPABHEHHUS, CBOIAILNECS K HUM,
JTpOOHO-pallMOHATbHBIE YPABHEHUS.

Pemrate HECHOKHBIE KBAIPAaTHBIE YPABHEHUS C TAPAMETPOM.

Pewmars nMHEVHBIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIIEHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOH,
3aIMCBhIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucrtemsl ABYX JIMHEHHBIX YPAaBHEHHUH C JABYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISAETCS JTUHEUHBIM.

PemaTe HeCOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.

[TpumeHsATh METOABl PABHOCHIIBHBIX MPEe0Opa30BaHUM, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeToia Mpyu peluieHuu ypaBHeHUM 3-11 U 4-ii cTeneHei.

Pemlatb  cucTemMbl  JTMHEWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Pemlate ypaBHEHHs, HEpAaBEHCTBA M HX CHCTEMBI, B TOM 4YHCIE C
OTPaHUYCHUSIMU, HAITPUMEP, B LIEJIbIX YNCIIAX.



[IpoBoauTh HccnenOBaHUs YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHUCIE C
IPUMEHEHUEM IrpaUUeCcKuX MpeICTaBIeHUN (YCTaHABINBATh, UMEET JIU YPABHEHUE
WIHM CUCTEMA YPaBHEHUM PEIIECHHUs, ECIIU UMEET, TO CKOJIBKO, U ITPOYEE).

Pemath TekcTOBBIE 3amauM  anreOpaMvyeckuM CHOCOOOM C  MOMOIIBIO
COCTABJICHHSI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcronb30BaTh ypaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI JUISl COCTABIICHHUS
MaTE€MaTU4YeCKOM MOJEIM pPEAJIbHOM CUTyalluM WM IPUKIAAHOW 3a/lauu,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPEeCCHU

CB0OOOIHO oOmMepupoBaTh MOHATUSAMHU: 3aBUCUMOCTh, (YHKIUSA, Tpapuk
GyHKIMM, TpsMas OPONOPLUUMOHANBHOCTb, JHMHEWHas (yHKUMA, oOpaTHas
IPONOPLUUOHAIIBHOCTD, TapaboJia, runep0oiia, KyCOUHO-3aJaHHast PYHKIIHSL.

HccnenoBarh pyHKIMIO 1O €€ rpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIHIA:
00JacTh ONpENENeHHsl, MHOKECTBO 3HAUYECHHM, HYIM (YHKUHUH, MPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, TMPOMEXYTKHM BO3pacTaHusi M YObIBaHMSA, YETHOCTh U
HEYETHOCTb, HAaUOOJIbIIIEE U HAMMEHbILIEE 3HAUEHHSI, ACUMIITOTHI.

Pacnio3naBaTh KBajgpaTHuHyto (QYHKUHUIO 110 (HopMyIie, MPUBOJIUTE IPUMEPHI
KBaIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, T€OMETPHH.

Onpenensath NoJIoKeHUE rpaduka KBaAPaTUYHON (PYHKIIMU B 3aBUCUMOCTH OT
e€ kKo pUIIECHTOB.

Crpouts rpaguk KBagpaTWUYHOW  (YHKIMHM, ONMCHIBAaTh  CBOMCTBA
KBaJpaTUYHON PyHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (DYHKIIMU JIs pEUISHUS 3a]1a4.

Ha nmpumepe kBagpatuunoit ¢pyHkimu ctpouts rpaduk dyaxmwm y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka pynkmun y=Ff(X).

NnmocTpupoBaTh ¢ TOMOIIBIO rpaduKka peaibHy0 3aBUCUMOCTD WJIU MPOLIECC
M0 UX XapaKTEPUCTUKAM.

ApudmMeTnyeckas ¥ reOMEeTPHYECKAs MPOrPeccHu

CB0OOOJHO ONEpUPOBATH MOHATUSAMU: NIOCIEA0BATEIBHOCTD, apuMeTHyecKas
Y TEOMETPUYECKAsl TPOTrPECCHH.

3amaBaTh IOCJIEIOBATEIBHOCTH Pa3HbIMH  CIIOCOOAMHU:  OMHUCATEIbHBIM,
TaOJIMYHBIM, C TOMOIIbIO (POPMYJIIBI N-TO YJIEHA, PEKYPPEHTHBIM.

BbIMONHATS  BBIYMCIEHHUST €  HCIOJb30BaHHEM (OpMya N-TO  4jieHa
apu(PpMETUIECKON 1 TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh WIEHbI MOCIEIOBATEIbHOCTHY TOYKAaMHU Ha KOOPJIWHATHOU
MJIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YHUCIOBBIMH IOCJIEIOBATEIBLHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KaJbKYJISATOPA, UM POBBIX
TEXHOJIOTHUH).



Pacnio3HaBaTh ¥ TNPHUBOAWTH MpPUMEPHl KOHEYHBIX U OECKOHEUHBIX
HOCJIeIOBATEIbHOCTEH, OTPaHMYEHHBIX  IIOCJIEOBATENbHOCTEH, MOHOTOHHO
BO3pacTaromux (yObIBAIONINX ) TTOCIEI0BATEIBHOCTEH.

HmeTs npencTaBieHre 0 CX0UMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOUIEH r€OMETPHUECKON MPOTrPECCUM.

[IpuMeHsATh METO MaTeMaTHUECKOW WHAYKIIUH MIPH PEIICHUH 3a/a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  Mpaxrmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypenI
1 UMCJIA U BBIYUCJIEHU . 11 1
PanmonanesHelie uncna (MOBTOpEHUE)
2 OVYHKIMU. Koopaunatel u 17 1
rpaduku. OyHKIIUU
3 AJITEBPAMYECKUWE BBIPAXKEHU . 7
Bripaxkenust ¢ nepeMeHHBIMH
4 YPABHEHI/I}E N CUCTEMBI 10 1
YPABHEHMU M. Jlunelinble ypaBHEHUS
5 UNCJIA U BIYUCJIEHHMS. Crenens ¢ 6
HaTypaJibHBIM NIOKa3aTelleM
6 AJITEBPAMYECKUWE BBIPAYKEHU . 93 1
MHoOro4yieHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 14 1
@opMyIIbl COKPAIIEHHOTO YMHOXKEHUS
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10
9 OYHKIUUN. Jluneiinas pyHKIus 16 1
YPABHEHUA U CUCTEMBI
10 YPABHEHUMMU. CucreMbl IMHEHHBIX 14 1
ypaBHEHUH
11 [ToBTOpenue, 0600MIIEHNE, 8 1

cUCTEMaTH3aInsI 3HaHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
HepaBenctBa
5 UNCJIA U BBIUNCJIEHUW . KBaapatHbrit 17 1
KOPEHb
3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBagparusle ypaBHeHUS
4 AJITEBPAMYECKUE BBIPAKEHU . 17 1
JpoOHO-palinoHaNbHbIe BHIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
JpoOHO-palmoHanbHble ypaBHEHUS
6 OYHKINU 15 1
7 AJITEBPAMYECKUE BBIPAKEHU . 14
Crenenu
8 UNCJIA U BBIYUCJIEHUS. enumocTth 7 1
9 [ToBTOpEHwUe, 06o6meHI:Ie, 10 1
CUCTEeMaTH3aIusl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMsl Bcero Konrpoavusie  IMpakriieckue o0pasoBare/ibHbIE
padoThI padoTshI
pecypcsl
1 OYHKINHU 25 1
5 YPABHEHUA 1 HEPABEHCTBA. 15 1
KBagparusle HepaBeHCTBA
3 YPABHEHUMA 1 HEPABEHCTBA. o5 1
VYpaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU o5 1
N ITPOI'PECCHUH
5 AJI'EBPAMYECKUE BBIPAXKEHUW . 12 1
CreneHb ¢ pallMOHAJIBHBIM [T0KA3aTEIEM
6 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALUS 34 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0
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