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IMNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHMM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
o0pa3oBaHUs: OHa 00ECIIEUNBAET U3YUECHHUE APYTIUX JUCLUUILINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
IPOAODKEHUs 00pa30BaHUs U B MOBCEAHEBHOM u3HU. Pa3BuTHe y oOyuaronmxcs
HAY4YHBIX MPEJCTABICHUN O IPOUCXOXKACHUM U CYUIHOCTH alreOpandyecKux
abcTpakimii, cnocode OTpakeHHUs MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIPHUpPOJE W OOLIECTBE, POJIM MATEMATUYECKOTO MOJEIMPOBAHMS B HAYYHOM
NO3HAaHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIs aJaNnTaluid B COBPEMEHHOM LU(POBOM
obOmectBe. M3ydyenue anreOpbl oOecrneuyumBaeT pa3BUTHE YMEHHs HaOIIOAaTh,
CpaBHHMBaTh, HAaXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICUCTBHSI W BBIBOJBI,
dbopmynmpoBath yTBepkacHUA. OCBOCHHE Kypca alireOpbl 00eCIIeunBacT pa3BUTHE
JOTMYECKOI0 MBIIUIEHUST OOYyYaroIMXCsi: OHU HCHOJB3YIOT JAECIyKTUBHBIE U
UHIYKTUBHBIE PAacCyKIeHUs, 0000IIeHNe U KOHKPETU3al1Io, a0CTparupoBaHue U
ananoruto. OOydeHme  anreOpe  mpeanoyiaraeT  3HAYUTENIBHBIH  O00BEM
CaMOCTOSITENIbHOM ~ JI€ATEIHHOCTH OOYyYaloIUXCsl, IO3TOMY CaMOCTOATEIbHOE
pellIeHre 3a1a4 SBISETCS pealn3alueil 1esaTeIbHOCTHOTO MPUHIIMIIA 00yUEeHHUS.

B crpykrype mporpaMmbl ydeOHOro kypca «Airedpa» s OCHOBHOIO
oO1ero o0pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COIEPKATEIbHO-METOINYECKUE
auHuK: «Yucna u BeIYHCICHUSY, «ANreOpandecKkue BhIPpAKEHUD», «YPaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxaas H3 3THX colepiKaTelbHO-METOJUUYECKUX
JVHUHA pa3BUBACTCS HA NPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJIECHCTBYS C
IpyTMMH €ro JHMHUAMHU. B Xone wu3yueHuss ydyeOHOro Kypca oOydaroImuMmcs
OPUXOAUTCS JIOTHYECKU PACCYKJaTh, HUCIOIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
sa3bIK. B CBsi3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Anre0pa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYECKOro o0pa3oBaHMs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00Yy4arOIUMUCS
OCHOB  yYHUBEpCaJlbHOro Maremaruueckoro s3bika. CopepkarenbHO U
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «AinreOpa» SBISIETCS €ro
VMHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHUM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOW JJis
JaJIbHENIIEr0 U3y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYaroLIUXcs
JIOTUYECKOTO MBILUIEHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aJIrOPUTMaMHU, a
TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsi TIOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHSA O YMCIIE HAa YpPOBHE OCHOBHOI'O 001Iero oOpa3oBaHus
CBS3aHO C PALMOHAIBHBIMU U HUPPALMOHAIBHBIMU 4YHCIaMHU, (OPMUPOBAHUEM



NPEACTABICHUM O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpPUICHUE OCBOCHHs YHCIOBOU
JMHUU OTHECEHO K CpeIHEMY 00I1IeMy 00pa30BaHHUIo.

Copeprkanue AByX anreOpandecKux JIMHUMA — « AJIreOpandecKe BhIPAXKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYYAIOIIUXCS
MaTE€MaTUYECKOro amrmapara, HeoOXOAMMOro Jisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPaKTUKO-OPHUEHTHPOBAaHHBIX 3agad. Ha ypoBHe
OCHOBHOTO 00I1ero o0pa3oBaHusi Y4eOHBIM MaTepuaq TPYHNIUPYETCS BOKPYT
palMOHAIBHBIX BhIpAXKEHUH. AJredpa AEMOHCTPUPYET 3HAUCHUE MATEMAaTHUKH Kak
A3blKa JJIA TOCTPOCHUSI MaTeMaTHYEeCKUX MOJIeNed, OMHMCAHMS MPOLECCOB U
ABIIGHUN peanpHOro Mupa. B 3amaum oOyueHus anreOpe BXOIST TaKkkKe
JalbHENIee pa3BUTUE ANTOPUTMUYECKOTO MBIIUIEHUS, HEO0OXOIMMOTo, B
YaCTHOCTH, JMJII OCBOCHHS Kypca WH(MOPMATHUKHA, W OBJAJCHUE HaBBIKAMU
JNeAYKTUBHBIX paccyxaenuil. [IpeoOpaszoBanue CUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOpaXEHUs, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanne QPyHKIMOHANBHO-TpapUIECKON TMHUHU HAIEJICHO Ha MOy4YeHUE
0o0y4JaronmMucs 3HaHUM 0 (PYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOJENd
JUTSI OITUCAHUSL M UCCIIEAOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUN B MPUPOJIE
u oOmectBe. M3ydyeHue martepuana CnocOOCTBYET Pa3BUTHIO Yy OOydaroOlIUXcCs
YMEHUS UCTIONb30BATh PA3IMYHbIE BBIPA3UTENIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJg B (HOpPMHUPOBAHHE
MPEICTABIICHUI O POJIM MAaTEMAaTHKU B PA3BUTHH [IUBUIM3AIUN U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kkiaccax wu3ydaercs Yy4eOHbIH Kypc
«Anredpa», KOTOPBIM BKIIOUYAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COJAEPKAHMS:
«Uucina u BBIUKCIEHUS», «AJreOpanyeckue BBIPAXKEHUS», «YPAaBHEHHUS U
HEpaBEHCTBa», « DyHKIHI.

Ha uzyuenne yuebnoro kypca «Anredpa» orsoautcs 306 gaco: B 7 Kjacce
— 102 gaca (3 ygaca B Hemento), B 8 kimacce — 102 gaca (3 ygaca B Henento), B 9
kimacce — 102 gaca (3 yaca B HeJIeliO).



COJEPXAHME OBYUYEHUA
7 KUIIACC

Yucna 1 BBIYMCICHUSA

Jpobu OOBIKHOBEHHBIE W JECSITHYHBIC, MEPEX0]] OT OJHON (HOpPMBI 3amucu
npobeit k apyroil. IloHsTHe panMOHANBHOrO 4YHCJA, 3alucCh, CpPaBHEHHUE,
yHOPSIOYNBAHUE  PAlMOHANBHBIX YWCel. ApudMeTnueckue JeHCTBHS C
palMOHANbHBIMU YHCIIaMU. PemieHne 3anay U3 peajbHOM NPAaKTUKU HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJlbHbIM I[IOKa3aTeleM: OIpelesieHue, MnpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OMpeeNIeHNs, 3anuch 00apKX uyncel. [IporeHTsl, 3anuch
IPOLEHTOB B BHUJE ApOoOH U JpoOH B BUJAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4M Ha
IIPOLICHTBI, PELICHUE 3a7a4 U3 PEAIbHOM ITPAKTUKHU.

[IpuMeHeHnEe TPU3HAKOB JCIUMOCTH, PpAa3J0KEHHUE Ha  MHOXHUTEIH
HaTypaJIbHBIX YUCEI.

PeanbHbie  3aBUCMMOCTH, B TOM 4ucle T@psMas U oOpaTHas
IIPONIOPLUMOHAIIBHOCTH.

AnreOpandecKkue BbIPAKEHUS

[IepeMeHHbBIE, YNCTOBOE 3HAUCHHUE BBIPAKEHUS C MEPEMEHHOM. JlomycTumbie
3Ha4YEeHUs NepemMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXIY BEIIMYMHAMU B BUJIE
dbopmynbl. Berancnenus mo gopmynam. [IpeodbpazoBanue OyKBEHHBIX BBIPAXKECHUH,
TOXKJIGCCTBEHHO paBHBIE BBIPAKEHMs, TpaBWiIa MPeoOpa3oBaHUsl CyMM U
IIPOU3BECHUH, MPaBUIIa PACKPBITHSI CKOOOK U MPUBECHUS MOJOOHBIX ClaraeMblX.

CBOIICTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIEM.

OpnouwneHsl U MHOTOWIEHBL. CTeneHb MHOrowieHa. CioKeHue, BbIYUTAaHUE,
YMHOXXEHHE MHOIOWICHOB. PDOpMyJbl COKpPAIIEHHOIO YMHOXEHHs: KBaapar
CYMMBI M KBajpar paszHocthu. @opmyna pa3HOCTH KBaaparoB. PasznoxeHue
MHOT'OYJIEHOB Ha MHOKHUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUSA, NpaBWia NpeoOpa3oBaHUS ypaBHEHUS,
PaBHOCUIIBHOCTh YPAaBHEHUM.

JluHentHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpPaBHEHHMS, pELICHHE JIMHEWHBIX YypaBHEHUU. COCTaBIE€HHE YpPaBHEHHH IO
YCJOBHIO 3a7jauu. Penmenne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPaBHEHU.

JluneitHOoe ypaBHEHHUE C IBYMS IMEPEMEHHBIMU U ero rpaduk. Cuctema AByxX
JVMHEMHBIX yPaBHEHUW C JBYMs II€pEMEHHbIMU. PemeHune cucreM ypaBHEHHU
croco0OM MOACTaHOBKU. [Ipumepbl pelieHrss TEKCTOBBIX 3a7ad C MOMOIIBIO
CHUCTEM YPaBHEHUM.

DOyHKIUMH



Koopaunara Touku Ha npssmou. YucnoBsle TpoMexXyTKU. PaccTosiHne mexay
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronbHas cucremMa koopauHat, ocu Ox u Oy. Abciucca U opauHaTa
TOYKHU Ha KOOpJAMHATHOM miockocTu. [Ipumepsl rpadukoB, 3aaHHBIX (HOpMyJIaMU.
Urenne rpaduxoB peanbHbix 3aBucumocteil. Ilonsitue ¢ynkuun. I'paduk
¢ynxun. CoiictBa pynkumii. Jlnneitnas Qynkuus, e€ rpaduk. I'padux pyHKmum
y = |x|. 'paduueckoe perieHne JIWHEWHBIX YPAaBHEHUW WU CHUCTEM JIMHEHWHBIX
YPaBHECHUU.

8 KUIACC

Yuciia 1 BBIYUCTICHUSA

KBagpatueiii koperb u3 uwucna. [loHsitue 00 uppanvoHAIHHOM YHCIIE.
JlecsTnaabie TPUOTMKEHUST HPPAITMOHATBHBIX yncesn. CBOWCTBA apu(METHICCKIX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHUE K MPEeoOPa30BAHUIO YUCIOBBIX BhIpaKEHUN
Y BBIYUCIICHUSAM. [[eMCTBUTENBHBIE YUCIIA.

Crenens ¢ 1enpIM noKas3aTesneM U e€ ceorictBa. CTaHaapTHAS 3alMCh YUCIA.

AnreOpanvecKkue BhIpOKCHUSAJTeOpandecKkue BbIpaKeHusl

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPAaTHOIO TpPEXWIEHA Ha
MHOKHTENH.

AnrebOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckod apoOwu.
CnoxxeHrne, BBIYMTAHWE, YMHOXXCHHE, JCIICHHE aireOpandeckux JapoOei.
PanrionasibHbIe BRIpQKEHUS U UX MpeoOpa3oBaHUeE.

YpaBHEHUSA U HEPABEHCTBAY paBHEHHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIINUXCS K JUHEMHBIM U KBaJIPATHBIM.
[Ipocreiimue ApoOHO-paIMOHATEHBIE YPABHEHHUS.

['paduueckas uHTEpHpETAlUS YPABHEHUN C ABYMsI IEPEMEHHBIMA M CHUCTEM
JMHEWHBIX YPAaBHEHHU C JByMs IIepeMEeHHbIMHU. lIpumepsl pemenus cucrem
HEJIMHENHBIX YPABHEHUU C JIByMS IEPEMEHHBIMU.

PeliieHre TEKCTOBBIX 3aJ1au anreOpandyeckuM Crocooom.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NIEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cuctembl JINHEHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

OyHKIMNPYHKIUT

[Tonsitue @ynkuuun. OOIacTh ONpEAENIEHHs W MHOXKECTBO 3HAYEHUU
¢bynxun. CnocoObl 3aaanust PyHKIINMA.

I'padux ¢ynkuuu. Urenue cBoilcTB ¢yHkuuu no e€ rpaduxy. Ilpumepsr
rpa@uKoB (QYHKIMMA, OTPAKAIOIIKUX PEATIbHBIE POLECCHI.



DOYHKLIUK, ONKMCBHIBAIOIIME IPAMYK0 U OOpAaTHYIO IIPONOPLHOHAIBLHBIC
3aBHCHMOCTH, HX rpadukn. PyHKIHE y = x%, ¥ = x°, y = \x, y=|x|. [paduueckoe
pELIEHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KUIIACC

Yucna 1 BBIYMCICHUSA

PanmonansHbie yucia, MppalMoOHaIbHbIE YUCIa, KOHEYHbIE U OCCKOHEUYHbIC
JeCATUYHbIC ApoOu. MHOXKECTBO NEUCTBUTEIBHBIX YHCEN, IEUCTBUTEIbHBIC YHUCIIA
Kak OCECKOHEUYHBIE JAeCATUYHBbIE ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBUE
MEXK1Yy MHOKECTBOM JEHCTBUTEIIBHBIX YHCENT U KOOPAUHATHOM MPSAMOIL.

CpaBHEHUE JIEWCTBHUTEIBHBIX YHCEN, AapU(PMETHYECKUE JEHCTBUS C
JNEUCTBUTEIIbHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKPYXKAIOLIETO MHPA, IMTEIBHOCTh IPOLIECCOB B
OKpY>KaroIleM MUDE.

[TpubnmxEnHoe 3HAYCHHE BEIIMYMHBI, TOYHOCTh puOImxKeHust. OKpyrieHue
yucell. [Ipuknika U oleHka pe3yabTaToB BbIUYHUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunennoe ypaBHeHue. Perienrue ypaBHeHUM, CBOISIIUXCSA K TUHEUHBIM.

KBanpartnoe ypaBHeHue. Penienue ypaBHEHUM, CBOASIIMXCS K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUNA TPETbEU W 4ETBEPTOU
CTEIICHEH Pa3I0KEHUEM Ha MHOKUTEIU.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHue TeKCTOBBIX 3ajiay
anreOpandecKiuM METOI0M.

VYpaBHeHue ¢ AByMs MEPEMEHHBIMH M ero Tpaduk. Permenue cuctem aByx
JIMHEVHBIX YPABHEHUN C IByMs IEPEMEHHBIMHU. PellleHne CUCTEM JIByX YPaBHECHUH,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. [paduueckas
WHTEPIPETALNUS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemmenne TekCTOBBIX 3a7a4 adredpanyecKum CrocoooMm.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne MHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOU. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHOW. KBaagpaTHele HepaBEeHCTBA.
['paduyeckass wuHTEpHpeTanusi HEPABEHCTB M CHUCTEM HEPaBEHCTB C JBYMs
MIEPEMEHHBIMU.

OyHKIMNPYHKIUT

KBanparnunas Qynkums, e€ rpadux u cBoiictBa. [lapaGona, koopauHaThI
BEPIIMHBI TTapadO0IIbl, 0Ch CAMMETPHH ITapadoJIbI.

Ipadukn byskmmit: y =kx, y=kx + b, y=k/x, y =x°, y =Vx, y = [x| , u ux
CBOWCTBA.



YucnoBele  mocCiaenoBaTEIbHOCTUUMCIOBBIE  MOCIEA0BATEIbHOCTH M
NPOrpeccuu

[loHATHE YHCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHME IOCIEI0BATEIbHOCTH
peKyppeHTHOH (hopMyIioit u GOopMyJIOH 1-TO YJIeHA.

Apudmernueckass U reoMerpuyeckas mnporpeccur. @opMyinbl #-TO 4jieHa
apuPMETUIECKON 1 TEOMETPUUECKON MTPOTPECCH1, CYMMBI TIEPBBIX /1 YJICHOB.

N300paxkeHne YIeHOB apu(PMETHUYECKON MU TEOMETPUYECKON Mporpeccuit
TOYKaMM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCHOHEHUMAJIBHBIA POCT.
CioXKHBIE IPOLIEHTBI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHHMS MPOrpaMMbl  ydueOHOro Kypca
«Anredpa» XapaKTepU3yITCS:

1) naTpuoTHYeCKOe BOCIIMTAHME:

NPOSIBIECHUEM MWHTEpeca K TMPOUNUIOMY M HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, LIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHIXKEHUSIM  POCCHMCKUX
MAaTEMAaTUKOB M POCCHUMCKOM MAaTEMAaTHUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ITHUX
TOCTIKCHUN B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpaskaaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH IpakJlaHWHA U PeaM3aliu ero
npaB, TMPEJCTABICHUEM O MaTeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBICHUN, MPOLEAYP T'Pa)KJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPaKTUYECKHUM IPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX TPUHUHUIIOB B IESITEILHOCTH YYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTU€ B PEIICHUUM NPAKTHUUYECKUX 3aj]ay
MaTeMaTUYECKOW HaMpaBICHHOCTH, OCO3HAHWEM BaXXHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KM3HU IS YCHENTHOW MpogecCHOHAIbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U )KU3HECHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K  OMOILIMOHAJIBHOMY UM  3CTETHUYECKOMY BOCHPUSTHIO
MaTeMaTU4eCKUX OOBEKTOB, 3ajlau, PEUICHUN, PacCyXIEHUU, YMEHHUIO BUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTauuel B JEATEIbHOCTH HAa COBPEMEHHYI) CHUCTEMY HAay4YHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlecTBa, MOHMMAHMEM MAaTEMAaTHYECKOW HAyKu Kak c(epbl 4YeloBEeYeCKOn
JEATENIbHOCTH, ATANoOB €€ Pa3BUTHUS UM 3HAYMMOCTH JJISI Pa3BUTHS IUBHIM3ALINH,
OBJIQJICHUEM SI3IKOM MaT€MaTUKH U MAaTeMaTUYECKOW KyJIbTYypOW KakK CpeACTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIIMMHU HAaBBIKAMU HCCIIEIOBATEIbCKON
NeATEeIbHOCTH;



6) ¢usuuyeckoe BocnmuTaHHe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBLHOI0 0/1aroNOyYHUs:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HU  (340pOBOE  IHUTAHUE,
cOQJIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryjspHas (Qusnveckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBBIKA pPE(QICKCUHU, TNPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O K€ MpaBa JIPyroro YeIoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpHUEHTAlMEld HAa MPUMEHEHNE MATEMAaTUYECKUX 3HAHUW JUIS PELICHUs 3a7a4
B 00JIACTM COXPAHHOCTH OKpY>KaroUIell Cpelpl, IJAHUPOBAHUS MOCTYIKOB U
OLICHKM MX BO3MOXXHBIX IIOCJIEICTBUM UIsI OKPY’KAIOLIEH Cpeipl, OCO3HAHUEM
ri100aabHOro XapakTepa 3KOJOTHYECKUX MPo0JieM U MyTel UX peleHus;

8) ajanTanus K M3MEHSAIOMUMCH YCJIOBHAM COLUMAJIbHON U NMPUPOJIHOU
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSM B YCJIOBHUSAX HEOIPEACIEHHOCTH, IOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 NMPAKTUYECKYIO IEATEIIBHOCTD, B TOM YMCIIE
YMEHHME YUUThCA y IPYIHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JAESITEIBbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUN U3 ONBITA IPYTHX;

HEOOXOIMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHHMM, B TOM YHCIE
dbopMyIUpOBaTh UJIEU, TOHATHSA, TUTIOTE3bl 00 OOBEKTAX U SIBICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JeQUUUTHl COOCTBEHHBIX 3HAaHUH WU
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbBI30B, TPEOYIOUIMI KOHTpPMEp, KOPPEKTUPOBATH
IPUHUMAaeMble pELIeHUs U JAeUCTBUs, (OPMYJIHPOBATH M OLICHUBATh PHUCKU U
HOCJEeACTBUSL, (POPMUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBrble 1oruyeckue 1eicTBUA:

e BBIIBILTH U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, IOHSATHI, OTHOLIEHUI MEXIy MOHATUSIMHU, (OPMYIUPOBATH
ONpE/ENCHUs] NOHATUH, YCTAaHABIMBATH CYIIECTBEHHBI  IPHU3HAK
KJaccu(uKaluy, OCHOBaHUS JUisi OOOOUIEHUS M CpPAaBHEHHS, KpUTEPUU
IIPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATh, (OPMYJIUPOBATH U  IPEOOPa3OBBIBATH  CYXKACHUS:
YTBEpAUTENIbHbIE W OTpULIATENIbHbIE, €JUHUYHBbIE, YacCTHbIE M 0OIIueE,
YCIIOBHBIE;



BBISIBSITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npotuBopeursi B (akTax, MaHHBIX, HAONIOJACHUSX U YTBEPKICHUSX,
npeajiaraTb ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIFOUCHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;
pa30upaTh I0Ka3aTebCTBA MATEMATHUYECKUX YTBEPXKICHUM (TIPSIMBbIE U OT
MPOTUBHOIO), MPOBOJAUTH CAMOCTOSATENIbHO HECIOKHbBIE JI0Ka3aTesIbCTBa
MaTeMaTHYeCKuX (aKTOB, BBICTPAWBATh AaAPTYMEHTAIMIO, IPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHNUS,
BBIOMpATh Croco0 pernieHus ydeOHOM 3amady (CpaBHHBATh HECKOJIBKO
BApUAHTOB peEIICHUs, BBHIOMpaATh HauboJee MOAXOIANINN ¢ Yy4ETOM
CaMOCTOATENLHO BBIICJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarebCcKue JeHCTBUA:

WCIIOJI30BATh BOMPOCKHI KaK WCCIEIOBATEILCKUN MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
CaMOCTOSITENIFHO yCTaHABIIMBAaTh HCKOMOE U JaHHOe, (OPMHUPOBATH
TUIOTE3Y, apryMEHTHPOBATh CBOIO TTO3UIINI0, MHCHHE,

MPOBOJUTh IO CAMOCTOSTEIBLHO COCTABICHHOMY IUIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIACAOBAaHWE 1O  yCTAHOBIICHUIO
OCOOCHHOCTEM MaTeMaTHYEeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH O0OOIIEHUSI U BBIBOBI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOTIONEHUS, WCCIEAOBAHMS, OICHUBATH JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIhbTaTOB, BEIBOJOB U 000O0IIECHHIA;

MPOTHO3WPOBATh BO3MOXKHOE pPAa3BUTHE MPOIECCa, a TaKKe BBIJIBUTATh
MPEJIMOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ uHpopmanmei:

BBISIBJISITH HEJOCTATOUYHOCTh W HW30BITOYHOCTh HMH(OpPMAINH, TaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUS 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM MPEICTABICHHUS;

BbIOMpaTh (GopMy TMpeAcTaBiIeHUS HHQOpMAUMU M WUIIOCTPUPOBATH
pemaeMble 3aJayd CXEMaMH, JuarpaMMamMi, WHOW Tpadukod ©u uX
KOMOMHAIIMSIMU;

OLIEHUBATh HaAEKHOCTh HMH(OPMALMM IO KPUTEPUSM, NPEIIOKEHHBIM
YUHUTENEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHHKAaTHBHBIE YHUBePcaibHbIEe YUueOHbIe 1eliCTBUSA:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXICHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHUSI, ICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U MUCHBMEHHBIX TEKCTaxX, J1aBaTh MOSCHEHUS IO
X0y pelIeHus 3a7a4i, KOMMEHTHPOBATh MMOTYYCHHBIN pe3yibTar;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYK/IaeMOU TEMBI,
npo0JieMbl, pelraeMoi 3a/1auu, BbICKa3bIBaTh HJICH, HAIICJIEHHbIE HA TIOWCK
pellIeHUs, COIMOCTaBIATh CBOM CYXIEHHUS C CYXICHUSIMU JIPYTUX
YYaCTHUKOB JUaiora, oOHapy>KUBaTh Pa3jiMuhe€ U CXOJACTBO MO3MUIUH, B
KOPPEKTHOU GopMme hopMyIupoBaTh pa3HOTIACHUs, CBOM BO3PAKEHHUS;
OPEJICTaBISITh  PE3yNbTaThl  pEHIeHHS  3a/Ja4yd,  OKCIEpUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTa,  CaMOCTOATENhHO  BBIOMpAaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 MPE3eHTAUU U 0COOEHHOCTEN ay IMTOPUH;
NOHMMAaTh W HUCIHOJNb30BaTh  MpPEUMYyIIecTBA  KOMaHIHOHM U
WHAMBUAYAIbHONH palbOThl TpU pEIIeHWH Y4eOHBIX MaTeMaTUYeCKUX
3az1ay;

IPUHUMATh 1EJIb COBMECTHOW JESTENIbHOCTH, TUIAHUPOBATh OPraHU3aLUIo
COBMECTHOM paloThl, pacmpenensiTb BUAbI padOT, OrOBAPUBATHCH,
o0Cy»XIaTh MPOLIECC U pe3ysbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢opMax paboTel (oOcyxaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMbl W JPYTHE), BBIMIOJHATH CBOK YacTh
paboOThl M KOOPAUHUPOBATH CBOM JCHCTBUS C IPYTUMU WICHAMH KOMaH/IbI,
OLIEHWBATh Ka4eCTBO CBOETO BKJIaga B OOIIMN MPOAYKT MO KPUTEPHUSAM,
c(opMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSATENILHO COCTABJIAThH IUJIAH, AJITOPUTM peIleHUs 3a1adyu (MU ero
4acTh), BIOUpATh CIOCOO peleHuss C y4€TOM HMEIOIIMXCA PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BapUAHTHI pEIeHUH ¢ y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJICKT:

BJIAJE€Th CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpouecca |
pe3yJibTaTa pelIeHUs MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh MPHU PELIICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IE€ITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENILCTB, HAIICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IMTOCTABICHHOW LN
U YCIIOBUSIM, OOBSCHITh NPUUYUHBI JOCTHXKEHUSI WM HEIOCTUXKECHUS 1IEIIH,
HAXOJIUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHuy oOydenuss B 7 kJjacce OOydYarolUICS TMOJYYUT CIICAYIOIIHUE
MPEIMETHBIC PE3yJIbTATHI:

Yucaa 1 BBIYMCICHUSA

BrimonssaTh, codyeTass yCTHbIE WM THCHbMEHHBIE NPUEMBI, apUPMETHUECKUE
JEUCTBUA C pallMOHAIbHBIMU YUCIIAMH.

HaxonuTe 3HAYCHUS YHUCIIOBBIX BBIPAKCHHH, MPUMEHITh pPa3HOOOpa3HbIE
CIOCOOBI M MPUEMBI BBIUMCICHUS 3HAYCHUN NPOOHBIX BBIPAKCHHMA, COJEPIKAIINX
OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH.

[lepexoauTh OT 0AHON (HOPMBI 3aMKMCH 4Yuced K Apyrod (mpeoOpa3oBbIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTU B OECKOHEUYHYIO JIECATUUYHYIO APOOB).

CpaBHUBATH M YIIOPSIOYMBATH PAIIIOHALHEIC YHACTIA.

OKpyIJISITh YuCIa.

BhINONHATS MPUKUIKY U OLIEHKY pe3yJibTaTa BhIYMCICHUH, OLICHKY 3HaYE€HUN
YUCJIOBBIX BBIPAKCHUH. BBIMOIHATH ACHCTBUSA CO CTEMECHSIMH C HATypaJbHBIMU
MTOKA3aTeIISIMH.

[IpumeHsAT,  TPU3HAKK  JCTMMOCTH, pa3JIOKECHHE HAa  MHOXKHUTEIHU
HATypaJbHBIX YHCEIL.

Pemate mpakTUKO-OpUEHTUPOBAHHBIE 33J]a4M, CBSI3aHHBIE C OTHOUICHUEM
BEJIMYMH, MPOTOPIMOHAIBHOCTHIO BEJIMYMH, NPOLCHTAMH, WHTEPIPETUPOBATH
pe3yNIbTaThl PEHICHUsS 3a7a4 C YIYETOM OTPaHUYCHHM, CBSI3aHHBIX CO CBONCTBAMU
paccMaTpruBaeMbIX OOBEKTOB.

Aure0panvecKkue BbIPpaKeHUs

Hcnonb3oBaTh anreOpandyecKkyto TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOCHUs yueOHOro MaTepuaia.

Haxonute 3HaueHuss OyKBEHHBIX BBIPQKCHUN TPU 3aJaHHBIX 3HAYCHUIX
MEPEMEHHBIX.

Boinonusate  mpeoOpa3oBaHusi  LEJIOr0  BBIPAKEHHUS B MHOTOYJICH
MIPUBEACHUEM TIOIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BrIMoNHAT, yMHOXKEHHE OJHOWICHa Ha MHOTOWICH W MHOTOWYICHA Ha
MHOTOWICH, TPUMEHATH (DOPMYJITBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCymiecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIN C TMOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKH  CIAraeMbiXx,
npuMeHeHUsT (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaTh mpeodpa3oBaHusI MHOTOWICHOB JIJISl PEIICHUS PA3IUYHBIX 3371a4
U3 MaTeMAaTHKHU, CMEXHBIX TPEIMETOB, U3 PEATbHOU MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEH C HATypajJbHBIMHU IOKa3aTEeJSIMH IS
npeoOpa3zoBaHusl BbIPAKECHHI.



YpaBHeHUS U HEPABEHCTBA

Pematp nuHENHBIE YpaBHEHHMS C OJHOW NEPEMEHHOM, IPUMEHSS ITpaBUia
1epexo/ia OT UCXOAHOTO YPAaBHEHUS K pPaBHOCUIIbHOMY emy. [IpoBepsTh, sABiIsIETCS
JIM YUCJIO KOPHEM YPAaBHEHUS.

[TpumensTh rpaduyeckre METOJIbl IPU PEILICHUU JIMHEWHBIX YPABHEHUMN U UX
CUCTEM.

[ToxOupaTs mnpuMepsl Map 4YUCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUS C IBYMS IEPEMEHHBIMM.

CtpouTh B KOOPJWHATHOW IUIOCKOCTH TpaduK JIHUHEHMHOTO YpaBHEHHS C
IBYMSI TIEPEMEHHBIMH, TOJB3YSICh TpadUKOM, TPHUBOIUTH TPHUMEPHI PEIICHUS
ypaBHEHHUSI.

Pemate cuctembl IByX JIMHEUHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU, B TOM
quclie rpa@uuecku.

CocraBisiTh W pemaTrh JIMHEMHOE YpPaBHEHHE WM CUCTEMY JIMHEHMHBIX
YPaBHEHHWW II0 YCIOBHUIO 33/a4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4¥ MTOJy4YEHHBINA Pe3yJIbTaT.

DyHKUNHA

N300paxaTh Ha KOOPJAUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIUE 33/ IaHHBIM
KOOpJMHATaM, JIy4u, OTPE3KHU, HHTEPBaJIbl, 3aAMIMCHIBATH YNCIIOBbIEC TPOMEKYTKHU HA
anreOpanveckoM s3bIKeE.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKH IO 33JIaHHBIM KOOpJMHATAM,
cTpouTh Tpaduku TUHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuchiBaTh C MOMOIIBI (YHKIUNA HW3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJINYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
POU3BOJIUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHne QyHKIIMHN MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid crnocod MpeACTaBICHUS W aHalM3a WH)OpMauwy,
U3BJIEKATh U UHTEPIPETUPOBATh UHGOPMAIIKIO U3 IPadUKOB pealibHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenus B 8 kiacce OOydYarOMIMICS TOMYYHT CIIETYIOIIHNE
NIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BIYMCICHUSA

Hcnonp30BaTh HayajgbHbBIE IPEACTABICHHUS O MHOXECTBE JEUCTBUTEIBHBIX
YUCeN JJIS CPaBHEHUS, OKPYTJICHHUSI U BBIYMCICHUHN, N300paXkaTh JCHCTBUTEIIbHbBIC
Yyycila TOYKaMH Ha KOOPAWHATHOM IIPSMOM.

[TpumeHsaTs mOHATHE apU(PMETUYECKOrO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJ[paTHbIE KOPHHU, MCIOJIb3Yysl MPU HEOOXOJMMOCTH KaJbKYJSTOP, BBITIOJHSTH
npeoOpa3oBaHus BBIPAKCHUM, COJEPKAIMUX KBAJPATHBIE KOPHU, HCIOIb3YS
CBOMCTBA KOPHEH.



Hcnonp30BaTh 3anmucu OOJIBIIMX M MaJbIX YHCET C MOMOUIBIO JECATUYHBIX
npo0eii u crenieHeit yucia 10.

AuredpanvecKue BbIpaKeHUs

[IpuMeHsATh TMOHSATHE CTENEHH C LEJbIM I[I0Ka3aTeleM, BBINOIHATh
npeoOpa3oBaHus BbIpaXKEHUH, COAEPIKALUX CTENEHH C LIETbIM MOKa3aTeseM.

BeInOmHATE TOXIECTBEHHBIE MPEOOpPa30BaHUSA PAIMOHATIBHBIX BBIPAKCHHI
Ha OCHOBE MpaBWJI JIEHCTBUI HAJl MHOTOUICHAMH U alNreOpandeckKuMu IpoosiMu.

PacknanpiBaTh KBaJipaTHBINA TPEXUIIEH HA MHOKUTEIIN.

[TpumensTh npeoOpa3oBaHMs BEIPAKEHUN IJIs1 pEUICHUS] Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeENHbIE, KBaJpaTHBIE YPABHEHUS W PALMOHAJIbHBIE YpAaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C ABYyMS IEPEMEHHBIMHU.

IIpoBOaUTE NPOCTEUIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHHUEM TrpapuuecKuX MpeCTaBICHUN (yCTaHABINBATh, HMEET
JU ypaBHEHUE WJIM CUCTEMa YPABHEHUMN pEUICHUs, €CIU HMEET, TO CKOJIbKO, U
npouee).

[lepexonuth OT CIOBECHON (HOPMYJIMPOBKM 3ajadyu K €€ anreOpandeckoi
MOJIEIA C TIOMOILIBIO COCTaBJICHUS YpaBHEHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M IOJTYUYEHHBIN pe3ysbTarT.

[IpumMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB IS CPaBHEHHUs, OLICHKH,
pelmaTth JMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JaBaTh
rpa@uyuecKyr0 WJUIIOCTPALIMI0 MHOXXECTBA PEIICHUA HEpPaBEHCTBAa, CHCTEMbI
HEPABEHCTB.

DyHKUUHA

[Tonnmate ¥ KCHONB30BaTh (PYHKIMOHAIbHBIE MOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUYECHUS), OMPENEsATh 3HAUCHUE (DYHKIMU IO 3HAYCHHIO
aprymMeHTa, OlpeaesaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

CtpouTts rpaduKu HIeMEHTapHBIX (PYHKIMI BUA!

y=k/x,y=x%y=x%y =[x, y = VX, onmmchIBaTh CBOIiCTBa UHCIOBON
dbyukiuu no e€ rpaduxy.

K xoniy oOyuenus B 9 kuacce oOOydYarOMIMICS TOJYYHUT CIIETYIOIINE
IPEeIMETHbIE PE3YJIbTATHI:

Yucaa 1 BBIYMCICHUSA

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAIIBHBIE U UPPALMOHAJIBHBIE YHCIIA.

Boimonuate  apudMernyeckue JACUCTBUS €  pallMOHAIBHBIMM  YHMCIIAMU,
coueras YCTHbIE M TUCbMEHHbIE TPUEMBI, BBIIIOJHATh BBIYUCICHHUS C
UPpaLMOHATbHBIMU YHCIAMHU.



Haxonute 3HaueHHss CTENEeHEW C LEIbIMUA MOKA3aTeIsIMA W KOPHEH,
BBIUMCIIATh 3HAYCHUS YMCIIOBBIX BBIPAKCHUM.

OKpyraarh JEUCTBUTEIbHBIC YHMCJA, BBINOJHATH MPUKUJKY pe3yJibTaTa
BBIUUCJICHUH, OLICHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPaBHEHHS, YPAaBHEHUS, CBOIAIIMECS K
HUM, ITPOCTENIIe TpOoOHO-paIMOHATIbLHBIC YPaBHEHHUS.

Pemate cuctembl JIBYX JIMHEWHBIX YPAaBHEHUN C JBYMS NEPEMEHHBIMU M
CHUCTEMBI JBYX YPaBHEHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

Pemiath TekcTOBbIE 3ajauu  aireOpamyeckuMm CHocoOOM C  MOMOUIBIO
COCTaBJICHUS YPABHEHUS WJIM CUCTEMBI IBYX YPABHECHUH C IBYMS IIEPEMECHHBIMU.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPABHECHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpapUUIECKUX MPECTaBICHHUH (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA ypPaBHEHUW PEUICHHS, €CIU MUMEET, TO CKOJIbKO, U
npouee).

Pemrare nuHelHBIE HEpaBEHCTBA, KBaJApaTHBIC HEPABEHCTBA, HM300pakaTh
pellleHue HEPaBEHCTB HA YHMCIIOBOW MPSAMOM, 3alMCHIBaTh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cuCTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, H300paxaTh pEIICHUE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPAMOM, 3aIMMChIBATh PEIICHUE C ITOMOIIBIO CUMBOJIOB.

Hcnonib30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIUYHBIX 33/1a4.

DOyHKIUMN

Pacmo3naBate (yHKIIMM u3ydeHHBIX BHAOB. [lOKa3pBaTh CXEMaTHYECKU

pacroioKeHNE Ha KOOPJAMHATHON TUIOCKOCTU TpadukoB dyHKIUN BUna: y = kx, y
=kx+by=kxy=a’+bx+cy=xy=1x y=|x, B 3aBucumocts oT
3Ha4YeHUH K03 (PUIIMEHTOB, OMMCHIBATH CBOMCTBA (PYHKIIMA.

Crpoutb U H300pakarb CXeMaTHYECKH TpaduKU KBaJAPATUUYHBIX (DYHKIIUH,
OTUCHIBATh CBOMCTBA KBAIpaTUYHBIX (PYHKIMM MO UX TpaduKkam.

Pacmo3naBaths kBagpatnuHyto QyHKIUIO MO GopMyIie, MPUBOIUTH IPUMEPHI
KBQIPAaTUIHBIX (DYHKIMA U3 peaTbHOM KU3HU, GUBHKHU, TCOMETPHH.

YucsioBbIE MOC/IEI0BATEILHOCTH U IPOTPeCcCUm

Pacnio3naBaTh apu(pMETHYECKYyI0 U TE€OMETPUYECKYIO MPOTPecCUu MpU
pa3HBIX crocoOax 3aaHusl.

BpInmonHATh BBIUKCICHHS C  HUCMIOJIb30BAaHUEM (QOpMyNT n-ro uieHa
apuPMETUIECKON 1 TeOMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

N300pakath wiIeHbl MOCJIEIOBATEIBHOCTH TOYKAMU Ha KOOPJMHATHON
IIJIOCKOCTH.



Pemate 3amaum, cBSI3aHHBIC C YHCIOBBIMHU ITOCJIEIOBATEILHOCTSIMU, B TOM
YHUCJIE 3a/1a4¥ U3 PEAIbHOM >KU3HU (C UCIOIB30BAHUEM KAJbKYJISATOPA, TU(POBBIX
TEXHOJIOTHH).



wm A~ W N

TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HanmeHoBaHMe pa3ie/ioB U TeM
NPOrpamMMbl

Ne i/

Ywucna u BerurciaeHus. ParuonansHeie
qucia

Anrebpanyeckue BbIpaKEHUS
YpaBHEHHUs U HEPABEHCTBA
Koopaunate! u rpadpuxu. yHKIun

[ToBTrOopenue u o6o0IIEHUE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

Koan4yecTBO 4acoB

Bcero

25

27
20
24

102

KoHnTpoibHbIe
padoThI

S [ S S WY

IIpakTHYeckue
padoThI

JyekTpoHHbIE (U(POBBIE)
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/3T9611 VNP

https://m.edsoo.ru/XKZQS616W
https://m.edsoo.ru/6M3BVY10OF
https://m.edsoo.ru/HIOISNOVV
https://m.edsoo.ru/XBWB68AXB




8 KJIACC

Ne i/

10

HaumenoBaHue pa3ie/ioB U TeM
MPOrpamMmMbl

Uucna u Beruncnenus. KpagpatHeie
KOPHHU

Yucna u Berurcnenusi. CTeneHs ¢
LEJIBIM TIOKa3aTelleM
AnrebpanuecKue BHIPAXKECHHUS.
KBanpaTHblil TpéxuiieH
Anrebpanueckue BbIPaXKEHHUS.
AnreGpanueckas Apoob
VYpaBHEHMS U HEPABEHCTBA.
KBagparusle ypaBHEHUS

ypaBHeHI/IH 1 HECPABCHCTBA. Cucremsbl

YpaBHEHUU

VYpaBHEHUS U HEPABEHCTBA.
Hepasencrtsa

@®ynkuuu. OCHOBHbBIE OHATUS
Oyukiyu. YucnoBbie PyHKINH

[ToBTOpEeHME U 00001IEHNE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoanuyecTBO 4acoB

Bcero

15

15

15

13

12

102

KonTtpoJabHsble
padoTbI

IIpakTH4eckue
padoThI

JIeKTPOHHBIE (LM (pPOBbIE)
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/ORMAGNHCK

https://m.edsoo.ru/Q7A3CXOIL

https://m.edsoo.ru/GB7K30KCG

https://m.edsoo.ru/Y683RP1V9

https://m.edsoo.ru/UDKT3SXO0P

https://m.edsoo.ru/1COHSLYTW

https://m.eds00.ru/SDGS10004

https://m.edsoo.ru/30QTSJORU
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/SQCV6UFOT




9 KUIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmMbl

Uucna u Beruncienus. JleicTBUTENbHBIC
qucia

YpaBHEHHUS U1 HEPABEHCTBA. Y PAaBHEHUS C
OJIHOM ITEPEMEHHON

VYpaBHeHus u HepaBeHCTBAa. CHCTEMBI
YpaBHEHUU

VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa
OyHKIUHU
YucnoBbie OCIEA0BATEILHOCTH

[ToBTOpenue, 0600MIIECHNE,
CUCTeEMAaTU3alus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoaunuecTBO 4acoB

Bcero

14

14

16
16
15

18

102

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

https://m.edso0o0.ru/E9QJ7QNTB

https://m.edsoo.ru/LLGLQKIU?2

https://m.edsoo.ru/UTNAJAKLP

https://m.edsoo.ru/ZFUMLNDJK
https://m.edsoo.ru/SYHPVCOAU
https://m.edsoo.ru/LT2RT120J

https://m.edsoo.ru/YMZ3IOUNQ







IHOYPOYHOE INTAHUPOBAHMUE

7 KIIACC
Ne
wn Tema ypoka

10

11

ITonsatue pallOHAJIBHOI'O YUCJIa

Apudmerndeckne neicTBHA C
panroHAIBEHBIMH YHCIAMHU
Apudmerndeckue 1eHCTBUS C
palnMoHaTbHBIMU YHCIIAMHU
Apudmernaeckue AeHUCTBUS C
palMOHATBEHBIMH YHCIIAMH
Apudmerndeckne neicTBHS C
panroHaTFHBIMU YUCIIAMHU
Apudmernueckue 1eHCTBUA C
palnroHaIbHBIMU YHCIIAMHU
CpaBHeHHE, yIIOPSAI0YNBAHHE
palMOHABHBIX YHCEI
CpaBHeHue, ynops0uuBaHue
palMoOHATBEHBIX YHCET
CpaBHeHue, ynopsiouuBaHue
palMoHaIbHBIX YUCET
CreneHb ¢ HATypaIbHBIM
HOKa3aTeJeM

CreneHsb ¢ HaTypaJIbHBIM
HIOKa3aTeIeM

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThI

Jlara
U3yYeHUS

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/IbHbIC PeCypChI

https://m.edsoo.ru/JJSPOLJ5P

https://m.edsoo.ru/5YQ5110PH

https://m.edsoo.ru/VBKUYA1I3

https://m.edsoo.ru/RKKGCDWDX

https://m.edsoo.ru/6J97WH7B0

https://m.edsoo.ru/XOBICPKYU

https://m.edsoo.ru/Q5HC4XNN1

https://m.edsoo.ru/ZXX160XM6

https://m.eds00.ru/68SKNGFY1

https://m.edsoo.ru/JINAP6MXKP

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




12

13

14

15

16

17

18

19

20

21

22

CreneHsb ¢ HaTypaJbHBIM
HOKa3aTeaeM

CreneHb ¢ HATypaAIbHBIM
MoKazaresiem

CreneHsb ¢ HaTypaJIbHBIM
HOKa3aTeIeM

Perrenrie ocHOBHBIX 3a7a4 Ha
JpoOH, IPOLIEHTHI U3 PEATbHOM
MIPAKTHKU

Pentenne oCHOBHBIX 33124 Ha
IpoOu, MPOLEHTHI U3 pealbHON
NPaKTUKU

Pemenyie oCHOBHBIX 3a7a4 Ha
JpoOH, IPOLICHTHI U3 PeaTbHOU
MPAKTHKU

Pemrenyie ocHOBHBIX 3a7a4 Ha
IpoOu, IPOLIEHTHI U3 peaTbHOU
MPaKTUKHU

[IpusHaku nenumMocTu,
Pa310KEHUS HA MHOKUTEIN
HaTypaJbHbIX YHCEI

[Ipu3Haku nenumocTy,
Pas3JIOKEHUS HA MHOXKUTEIIN
HATypPAJIbHBIX YUCET

PeannHbIe 3aBUCHMOCTH.
[Ipsimas u oOpaTHas
MPOMOPIMOHATTEHOCTH

PeanpHbIE 3aBUCUMOCTH.

https://m.edso00.ru/Z2DMKS5TOQ

https://m.edsoo.ru/30K9HK3ES

https://m.edsoo.ru/XRAUSPIXC

https://m.eds00.ru/88 A9SXJOC

https://m.edsoo0.ru/ZK6CAOTTS

https://m.edso0.ru/XJOO68PRV

https://m.edsoo.ru/ZRZR56B42

https://m.edsoo0.ru/M9B2Y06EH

https://m.edsoo.ru/QMEKSFB3K

https://m.edsoo.ru/ZGBIDNS4T

https://m.edsoo.ru/7P7GGF7FW




23

24

25

26
27
28

29

30

31

32

33

[Ipsimas u oOpaTHas
MPONOPIIMOHAIBHOCTH
PeannHBIC 3aBUCHMOCTH.
[Ipsimas u oOpaTHas
MPOMOPIMOHATTEHOCTH

PeannHble 3aBUCUMOCTH.
[Ipsimast u obpaTHas
MPONOPIIMOHATIBHOCTH

KonTtponpsHas pabota o teme
"PannonanbpHblie yucna"

BykBeHHbIE BbIpaKEHUS
DopMmysl

Dopmyiibl

[lepemennsie. JlomycTumbie
3HAYEHHUS IEPEMEHHBIX

[IpeoOpazoBanre OYKBEHHBIX
BBIPA)KEHUH, PACKPBITHE CKOOOK
Y NIPUBEICHUE MOJJOOHBIX
cllaraeMbIxX

[IpeoOpazoBanue OYKBEHHBIX
BBIPA)KEHUI, paCKpBITHE CKOOOK
Y NIPUBEICHUE MOJJOOHBIX
cJIaraeMbIX

[Ipeo6pazoBanne OYKBEHHBIX
BBIPA)KEHUI, PaCKpBITHE CKOOOK
Y MIPUBEACHUE MOJOOHBIX
cJIaraeMbIX

[Ipeo6pazoBanue OYKBEHHBIX

https://m.edso0o0.ru/SDPN9TZ6X

https://m.edsoo.ru/TQHPVAWHS

https://m.edsoo.ru/HBPVHNVWX

https://m.edsoo.ru/6UVOUYGHZ
https://m.edsoo.ru/ULONSB6MQ
https://m.edsoo.ru/811X5GM37

https://m.edsoo.ru/U1S48TT7P

https://m.edsoo.ru/SAWKAC5UI

https://m.edsoo.ru/NMFL9ZXGT

https://m.edsoo.ru/MT7LIHJTI

https://m.edsoo.ru/2PS60L2MX




34

35

36

37
38

39

40

41

42

43

44

45

46

47

BBIPA)KEHUI, paCKpBITHE CKOOOK
Y MIPUBEACHUE MOJJOOHBIX
cllaraeMbIX

CBolicTBa CTEIICHU C
HAaTypaJIbHBIM I10OKa3aTCJICM

CBoiicTBa CTENEHH C
HATYpaJIbHBIM ITOKa3aTelieM

CBoiicTBa CTENEHH C
HaTypaJIbHBIM TTOKa3aTesieM

MHuorouieHs!
MuorouseHsl

Cll0)XeHHe, BRIUMTAHUE,
YMHOKE€HUE MHOTOYJICHOB

Crnokenune, BRIYUTAHNUE,
YMHOXCHHE MHOTOWJICHOB

CrnoxxeHue, BEIYUTAHUE,
YMHOXCHHE MHOTOYJICHOB

Cll0)XeHHe, BRIUMTAHUE,
YMHOKE€HUE MHOTOYJICHOB

DopMyIIbl COKPALIEHHOTO
YMHOXKEHUS

DopMyIIbl COKPALIEHHOTO
YMHOKEHUS

DopmyJIbl COKPALLIEHHOTO
YMHOKEHUS

DopMyIIbl COKPALIEHHOTO
YMHOXKEHUS

DopMyIIbl COKPALIEHHOTO

https://m.edsoo.ru/NWOPGZD5X

https://m.edsoo.ru/FHT0O6IK9

https://m.edsoo.ru/B6428B6HE

https://m.edsoo.ru/SBYRPH63Q
https://m.edsoo.ru/TX5A1BYOP

https://m.edsoo.ru/SQUZRWDNE

https://m.edsoo.ru/V1EABSLKS5

https://m.eds00.ru/9SIVSVCCR

https://m.edso00.ru/SMVOVWOOX

https://m.edsoo.ru/NO4UJ1909

https://m.edsoo.ru/HO43N45XG

https://m.edsoo.ru/M65HAZI9K

https://m.edso0.ru/GKZX20Z60

https://m.eds00.ru/I0VSJ490QG




48

49

50

51

52

53

54

55

56

57

58

59

YMHOKECHUS

Pa3znoxxenne MHOTO4JIEHOB Ha
MHOKATEIN

PasnoxeHne MHOrO4WIEHOB Ha
MHOXHUTEIHN

Paznosxkenne MHOTOYJIEHOB Ha
MHOXXUTCIIN

Pa3znoxxenne MHOro4JIeHOB Ha
MHOKATEIN

KonTtponpHas pabota o teme
"Anredpanyeckue BelpaxeHus"

YpaBHeHue, npaBuiia
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHUN

JIuHeitHOE ypaBHEHHE C OJJHOU
NIEPEMEHHOM, peleHne
JIMHEWHBIX YPaBHECHUN
JIuHeitHOe ypaBHEHHE C OJHOM
MEPEMEHHOM, pelIeHue
JIMHEWHBIX YpaBHEHUHN
JIuneliHOe ypaBHEHHE C OAHOU
IIEPEMEHHOM, peleHne
JIMHEHHBIX YPABHEHUN
Pemienue 3apau ¢ nomMo1pLo
YpaBHEHUU

Pemenye 3agad ¢ moMoOIIbIO
ypaBHEHUU

Pemennie 3a1au ¢ moMoOIIbIO

https://m.edsoo.ru/SNDJBUQPC

https://m.edsoo.ru/IFZ9ZMWBF

https://m.edsoo.ru/VHOYO83S6

https://m.edsoo.ru/OW7BZH4R7

https://m.edsoo.ru/BDDEVS4EK

https://m.edsoo.ru/GRH9GP2KI

https://m.edsoo.ru/J9IAC3MES

https://m.edsoo.ru/0QRSEM6NP

https://m.edsoo.ru/D69WXRO9D

https://m.eds00.ru/PQ795X9GS

https://m.edsoo.ru/NAYY0Z53U

https://m.edsoo.ru/A2Y4UUQVN




60

61

62

63

64

65

66

67
68
69
70
71

72

73

YpaBHEHUU

Pemenye 3agad ¢ moMOIIbIO
ypaBHEHUU

JIuneliHOe ypaBHEHUE C IByMs
NEPEMEHHBIMH U €T0 TpaduK

JIuHeliHOe ypaBHEHHUE C IBYMS
NePEMEHHBIMH U €ro Ipaduk

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C JIBYMsI
NEePEMEHHBIMU

Cucrema AByX JIMHEHHBIX
YpPaBHEHUH C JBYMsI
HepeMEHHBIMH

Cucrema AByX JINHEHHBIX
YPaBHEHUH C IBYMsI
NIepEeMEHHBIMH

Cucrema ABYX JIMHEHHBIX
YpaBHEHUH C IBYMs
nepeMEHHBIMU

Pemenue cucrem ypaBHEeHHI
Pewenne cucreM ypaBHeHUN
Pemenue cucrem ypaBHEeHHI
Pewenne cucreM ypaBHeHUN
Pemenue cucrem ypaBHeHH

KonTtponsHas pabota o teme
"JIuHelHbIe ypaBHEHUS"

KoopaunaTa Touku Ha mpsiMoit

U G GG I G G WY

https://m.edsoo.ru/N9YLOHCLZ

https://m.edsoo.ru/W14LGR2MY

https://m.edsoo0.ru/L8TETI2C6

https://m.edsoo.ru/QTD7JFP1]J

https://m.edsoo.ru/OAGIEXGNA

https://m.edsoo.ru/HPXUV46S1

https://m.edsoo.ru/OUPONYNVT

https://m.edsoo.ru/3ATIOIWTX
https://m.edso00.ru/4RXQ705DK
https://m.edsoo.ru/K46JM2756
https://m.edsoo.ru/B9E2ZSFE2
https://m.edsoo.ru/SIOXABKOI

https://m.edsoo.ru/SUUBMW2MW

https://m.edso0.ru/J66IRK3NT




74
75

76

77

78

79

80

81

82

83

84

85
86
87
88
89
90
91

Hucnossle MPOMEKYTKH
YucnoBbie TPOMEKYTKH

Paccrosinne mexny nByms
TOYKaMHU KOOPJAMHATHOU IIPSMOM

Paccrostaue Mexny aByMms
TOYKAMU KOOPAMUHATHOU MPSAMOM

[IpssMmoyronbpHas cucrema
KOOpAMHAT Ha TUNIOCKOCTH

[IpssMmoyronbpHas cucrema
KOOPJMHAT Ha IJIOCKOCTH
[Tpumeps! rpaukoB, 3a1aHHBIX
dbopmynamu

[Tpumeps! rpaduKoB, 3aJaHHBIX
dbopmynamu

[Tpumeps! rpadukoB, 3aaHHBIX
bopmynamu

Urenue rpaduKoB peaibHBIX

3aBUCUMOCTEN

Urenue rpa)KkoB pealbHbIX
3aBHCUMOCTEN

[onarue GpyHkumuu
I'padux byHKIIN
CaoiicTBa (yHKIMH
CgoiicTBa GyHKIHHA
Jluneiinast pyHKIUSA
Jluneiinas QyHKIUsA

[Moctpoenue rpaduka JIMHEHHOM

—_— e e e e e

https://m.edso00.ru/S§FASVYRF
https://m.edsoo.ru/MAHAVI11J

https://m.eds00.ru/9QZUGCUFD

https://m.edsoo.ru/PV132Y944

https://m.edsoo.ru/CO30ERB50

https://m.eds00.ru/NCF8JGC5X

https://m.edsoo.ru/OPJQUG389

https://m.edsoo.ru/LOC2FIZXO

https://m.edsoo0.ru/QBNSNXORE

https://m.edsoo.ru/DXYUCRJOB

https://m.edsoo.ru/6K9KNZOTV

https://m.edsoo.ru/07DAT7MB42
https://m.edsoo0.re/TZMJKTS3T
https://m.edsoo.ru/5SJISWIIWRK
https://m.edsoo.rw/XZFOX71JC
https://m.edsoo.ru/C3FTZAUXY
https://m.edsoo0.ru/CSINSCITT
https://m.edsoo.rw/ALDEVUW7L




92

93
94

95

96

97

98

99

100

101

102

byHKIIUU

[TocTpoenue rpaduka TUHEHHON
byHKIMHA

I'padux pynkuum y =[x|

I'paduk pynkumm y =[x|
KonTtponsHas pabota o teme
"KoopauHatsl u rpaduKy.
Oynkuun" / Beepoccuiickast
nmpoBepoyHas pabora

Hrorosast koHTpoOJbHAS paboTa /
Bcepoccniickas npoBepoyHas
paborta

[ToBTOpEHME OCHOBHBIX NOHATUN
Y METOJIOB Kypca 7 Kiacca,
00001IeHne 3HAHUI

[ToBTOpEHME OCHOBHBIX OHATUN
M METOJIOB Kypca 7 Kiacca,
000011IeH1E 3HAHUNA

IToBTOpEHNE OCHOBHBIX MOHITUI
Y METOJIOB Kypca 7 Kiacca,
000011IeH1E 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHATHIA
Y METOJIOB Kypca 7 Kiacca,
000011IeHE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHATHIA
Y METOJIOB Kypca 7 Kiacca,
00001IIeHIE 3HAHWIA

[ToBTOpEHME OCHOBHBIX NTOHATHI

https://m.edsoo.ru/AG8V2CCL2

https://m.edsoo.ru/U2B61.BB43
https://m.edsoo.ru/L17LHIBMJ

https://m.edso00.ru/057QJMNO05

https://m.edsoo.ru/UJPPNSA43

https://m.eds00.ru/6OMBVGGTM

https://m.edsoo.ru/VM6BWRAO1

https://m.edso00.ru/0501XLYKM

https://m.edsoo.ru/NXJQTIV2B

https://m.edsoo.ru/3TWCLI8ED

https://m.edsoo.ru/VFV8G92XL




1 METOJIOB Kypca 7 Kiacca,
00o011eHue 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102



8 KJIACC

Ne
n/n

10

11

12

Tema ypoka

KBanpaTtHblii KOpeHb U3 YHCIIa

[TonsiTHE 00 MppaAMOHATIEHOM
qucie

Jlecatuunble mpuOIMKeHNs
UPPALMOHAIIBHBIX YUCET

JecsaTuunblie MpUOIMKEHUS
UPPALMOHATIBHBIX YHCET

JleficTBUTENBHBIC YHCIa

CpaBHeHUE 1eHCTBUTENBHBIX
qrcen

CpaBHEHHE IEUCTBUTEIBHBIX
yucel

Apudmernueckuil KBaapaTHBII
KOpEHb

VYpaBHeHue BUaa X* = a
CgoiicTBa apudmMeTnaecknx
KBaJIpaTHBIX KOPHEN
CaolicTBa apupMeTUYECKUX
KBaJIpaTHbIX KOPHEN
[TpeobOpazoBaHue YUCTOBBIX
BBIPAYKEHHI, COJIEPIKALIUX
KBaJIpaTHbIEC KOPHU

KoanuyecTBO 4acoB

Bcero

KonTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTpPOHHBIe N (ppoBbIE
o0pa3oBaTe/IbHbIC peCypChl

https://m.edsoo.ru/3PYSJ3U86

https://m.edsoo.ru/TO1FCTPEP

https://m.edsoo.ru/PSDUTXXKO

https://m.edsoo.ru/U7480B1Y5

https://m.edso00.ru/79TXEY8FV

https://m.edsoo.ru/JSVGSLR7S

https://m.edsoo.ru/01 XPS5E2H

https://m.edsoo.ru/VAEN1S6V1

https://m.edso0.ru/3JYROJY XS

https://m.edsoo.ru/6PF3GHKFE

https://m.edsoo.ru/ZWRT952Y4

https://m.eds00.ru/6301JGP3Z




13

14

15

16

17

18

19

20

21

22

23

[Tpeobpa3oBaHue YHCTOBBIX
BBIPAYKEHHI, COIEPKAILNX
KBaJpaTHBIE KOPHU
[Tpeobpa3oBaHre YHCTOBBIX
BBIPXXEHUH, COIepIKAIIUX
KBaJpaTHbIE KOPHU
[TpeobOpazoBaHue YUCTOBBIX
BBIPAYKEHHI, COJIEPIKAIUX
KBaJIpaTHbIEC KOPHU

CreneHb ¢ IeIbIM 0Ka3aTelIeM

CranpapTHas 3aMCh YHCTIA.
Pa3mepsr 00beKTOB
OKpY>arouero Mupa (0T
AJIEMEHTAPHBIX YaCTHIL J10
KOCMHUYECKHX O0BEKTOB),
JUINTENILHOCTH MPOLIECCOB B
OKpY’KaroleM MUpe

CBoiicTBa CTEIEHHU C LIEJIBIM
roxasarejieM

CBolicTBa CTEIICHU C OCIbIM
IIOKa3aTcJjIeM

CBoIiCTBa CTEIEHHU C IIEJIBIM
[oxasarejieM

CBoiicTBa CTEIEHHU C LIEJIBIM
roxkasarejieM

CBolicTBa CTEIICHU C OCIbIM
IIOKa3aTcJjIeM

KBagpartsslii TpEXuieH

https://m.edso00.ru/SVPTOXEBR

https://m.edsoo.ru/151VDLKUY

https://m.edsoo.ru/JT3RAMNER

https://m.edsoo.ru/SEJEHTO11

https://m.edsoo.ru/SLR8SF4V6

https://m.edsoo.ru/73DCZHCDB

https://m.edsoo.ru/JSXJD3SRP

https://m.eds00.ru/2950Y2QME

https://m.edsoo.ru/4SFFT1US4

https://m.edsoo.ru/MJMHAI34E

https://m.edsoo.ru/ WIOBFQW90
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25

26

27

28

29

30

31

32
33
34

35

36

37

KBanpaTHblil TpéxuiieH

Paznoxxenue kBagpaTHOIO
TPEXUJIEHA HA MHOXKHUTEIN
Paznoxxenue kBagpaTHOIO

TpéaneHa Ha MHOXKHTCIIN

KonrtponsHas pabora no Temam
"KBanpatHsle kopHU. CTeneHu.
KBanpathslii Tpexusnen"

Anrebpanueckas 1poOb

JomycTrmMble 3HaYEHUS
NEPEMEHHBIX, BXOJISIINX B
anreOpanvyecKue BoIpaKeHUs

JlonmycTuMble 3HaYCHUS
NepEeMEHHBIX, BXO/ISIINX B
anreOpanyecKre BbIPaKECHUS
OCHOBHOE CBOWCTBO
anredpandeckoit 1poou
Coxkparienue apodeit
Coxkpartnenue 1pooeit
Coxkparienue apodeit
CrnoxxeHue, BEIYUTAHUE,
YMHOKCHHE H JICTICHUEC
anredpandeckux apooeit
CrnoxxeHue, BBIYUTAHUE,
YMHOKCHHE H JIeJICHUE
anreOpanyecKkux aApooeit

Crnoxenune, BRIYUTAaHUE,
YMHOXCHHUE U JIeTICHNE

https://m.edsoo.ru/PM9Q3ZUAL

https://m.edsoo.ru/OR3IMUMSW 1

https://m.edsoo.ru/SOBG3CP5E

https://m.eds00.ru/O36XRGIQS5

https://m.edsoo.ru/OBCM3MZ4]

https://m.edsoo.ru/A2ALJCKNS5

https://m.edsoo.ru/YMIS4PJ3 A

https://m.edsoo.ru/XNOZ18EQC

https://m.edsoo.ru/JSL20LYZ8
https://m.edsoo.ru/PSCIFH6V?2
https://m.edsoo.ru/3RF22K1BA

https://m.edsoo.ru/T2YC5BOUR

https://m.edsoo.ru/Y4RT87TS5

https://m.edsoo.ru/NQK42IH3C
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39
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41

42

43

44

45

46

47

48

49
50

anreOpanyecKkux aApooeit

CrnoxeHnune, BRIYUTAHUE,
YMHOKCHHE U JICTICHUE
anredpandeckux apooeit
[TpeoOpa3oBaHue BEIPAKCHHH,
coJiepKamux anreopandecKue
npodu

[TpeoOpa3oBaHue BhIpAXKEHUH,
coJiepKamux anreopandecKue
JIpodu

[TpeoOpa3oBaHue BbIpaXKEHHH,
coJepXKalux anreopanyeckue
npobu

KoHnTtponbhas paboTa mo teme
"Anreb6panyeckas Apoos"

KBanpatHoe ypaBHEHHE

Henonnoe kBanpatHoe
ypaBHEHHE

Henonnoe kBanpatHoe
ypaBHEHUE

®opMyia KOpHEH KBapaTHOTO
YpaBHEHUs

dopmyJiia KOpHEN KBAaAPaTHOTO
YPaBHEHHUS

dopmylia KOpHEN KBaIpaTHOTO
ypaBHEHUS

Teopema Buera

Teopema Buera

https://m.edsoo.ru/QI91ZWRG1

https://m.edsoo.ru/YVNZKPK 65

https://m.edsoo.ru/LPFWMK7T]J

https://m.edsoo.ru/VE1H&89120

https://m.edsoo.ru/4B6QF1CK3

https://m.edsoo.ru/W3XOE8WYD

https://m.edsoo.ru/AIN38VEFM

https://m.edsoo.ru/GBI9Y63AN

https://m.edsoo.ru/P20QUYN33

https://m.edsoo.ru/9M2AEEGA7

https://m.edsoo.ru/EAQWY8GAS

https://m.edsoo.ru/7ISUOFTGX
https://m.edsoo.ru/J266VKENC
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52

53

54

55

56

57

58

59

60

Pemenue ypaBHeHuH,
CBOAIIMXCS K KBaJPaTHBIM

Pemienue ypaBHeHMH,
CBOJISIIUXCS K KBAJPaTHBIM

[Tpocreiimue aqpodHO-
panuoHalbHEIE YPaBHEHUA

[Tpocreiimme apoOHO-
palrOHAJIbHBIC YPABHCHUA

Penrenne TeKCTOBBIX 3a7a4 C
IIOMOUIBIO KBAaIPATHBIX
YpPaBHEHUU

Pemenne TekCTOBBIX 3a7a4 C
MIOMOUIBIO KBAIPATHBIX
ypaBHEHUU

Konrpomnsnas pabora o Teme
"KBanpaTtHble ypaBHEeHUs"

JInHeHOE ypaBHEHHUE C IBYMS
NepEeMEHHBIMH, €ro rpaduk,

IIPUMEPBI PELICHUS YPABHEHUM

B OCJIBIX YHCJIaxX

JInHetHOE ypaBHEHHUE C IBYMS
NepEMEHHBIMH, €T0 rpaduk,

IIPUMEPBI PELICHUS YPABHEHUM

B OCJIBIX YHCJIaxX

JIuHeitHOe ypaBHEHUE C IBYMS
MEPEMEHHBIMHU, €ro rpaduk,

IPUMEPBI pellieHHs ypaBHEHHUH

B IOCJIBIX YHCIIaxX

https://m.edsoo0.ru/Z52VU6686

https://m.eds00.ru/R1IGOOVKTG

https://m.edsoo.ru/UIFNJAZF8

https://m.edsoo.ru/DOANX92R9

https://m.edsoo.ru/N1TRKZ37Z

https://m.edsoo.ru/GPSZ60P01

https://m.edsoo.ru/YCK7879MO

https://m.edso0o0.ru/1D6P24TGY

https://m.edsoo.ru/G8VSI61KI

https://m.edsoo0.ru/JJGVELWVD
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62

63

64

65

66

67

68

69

Pemenue cucreM aByx
JIMHEUHBIX YPaBHEHUN C ABYMS
IIEPEMEHHBIMU

Pemenue cucrem nByx
JIMHEVHBIX YPAaBHEHUH C JBYMsI
[IEPEMEHHBIMU

Pemenue cucrem aByx
JIMHEWHBIX YPAaBHEHUH C IBYMSI
MePEeMEHHBIMU

IIpumepsl penieHus cucrteM
HEJIMHENHBIX YPABHEHUH C
JByMsl TIEPEMEHHBIMA

IIpumepsl penieHus cucrteM
HEJIMHENHBIX YPABHEHUH C
JIBYyMs IIEPEMEHHBIMA

['paduueckas MHTEpIIpeTALIUSI
yYpaBHEHUS C ABYyMs
IIEPEMEHHBIMU U CUCTEM
JIMHENHBIX YPaBHEHUN C ABYMS
IIEPEMEHHBIMU

['paduueckas uHTEpIIpeTALIUSI
YpaBHEHUS C ABYyMS
[IEPEMEHHBIMU U CUCTEM
JIMHENHBIX YPaBHEHUN C ABYMS
IIEPEMEHHBIMU

Pemienne TekCTOBBIX 3a1a4 ¢
IIOMOILBIO CUCTEM YPAaBHEHUI

Penrenne TeKCTOBBIX 3a7a4 C

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

https://m.edsoo.ru/EGINO9VKR

https://m.edsoo.ru/XSG1574KE

https://m.edsoo.ru/HA1C66PPE

https://m.edsoo.ru/1LF10LRD4

https://m.edsoo.ru/DS5S8RT59

https://m.edsoo.ru/FB2QE83KH

https://m.edsoo.ru/VPI4HA TGO

https://m.edsoo.ru/1TXPT3M9G
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71

72

73

74

75

76

77

78

79

80

IIOMOILBIO CUCTEM YPAaBHEHUI

Penrenne TeEKCTOBBIX 3a7a4 C
MMOMOUIBIO CUCTEM YPAaBHEHUU

qI/ICHOBBIe HepaBeHCTBa Hn UXxX
CBOWCTBA

YucnoBbie HEPABEHCTBA U UX
CBOWCTBA

HepaBeHnctBo ¢ oiHOM
MepeMEHHON

JIuneliHbIe HEPABEHCTBA C
OJHOU MEPEMEHHON U HX
pelieHue

JInHeHbIE HEpaBEHCTBA C
OJHOM NEPEMEHHON U UX
pelieHue

JInHeHbIE HEpAaBEHCTBA C
OZHOM NEPEMEHHOU U UX
perieHue

CHCcTeMBI TMHEHHBIX
HEPABEHCTB C OJTHOM
MEPEMEHHOMN U UX PEIICHHE
CucTeMbl JTHHEHHBIX
HEPABEHCTB C OJJTHOM
MEPEMEHHOM U UX PEIICHUE
CHcTeMBbl JIMHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOMN U UX PEIICHHE

N300pakeHue perieHus

https://m.edsoo.ru/ABQITT507

https://m.edsoo.ru/CB9YSBJLS

https://m.edsoo.ru/MBZB81JYX

https://m.edsoo.rt/ WOWYFQHGH

https://m.edsoo.ru/PHEW5XUM9

https://m.edsoo.ru/IKM353RIF

https://m.edsoo.ru/2VKLV2LYT

https://m.edsoo.ru/GUYIZ69NL

https://m.edsoo.ru/RYNKI1DQGI

https://m.edsoo0.ru/JVXV93HQ7

https://m.edsoo.ru/78XFCWWQO0




81

82

&3

84

85
86

87

88

89

90

91
92
93
94

JIMHEHHOIO HEPaBEHCTBA U UX
CHUCTEM Ha YUCIIOBOU MPSAMOK

N3o0pakeHue penieHus
JIMHENHOTO HEPaBEHCTBA U UX
CHCTEM Ha YUCJIOBOM MPSMOU
KonTponbHas paborta no temam
"HepaBencta. CucteMbl
ypaBHeHU"

[TonsiTue pynkunn

Ob6nacTs onpeaencHus u

MHOX€ECTBO 3HaUCHUH (QyHKIIMU

Crioco0s1 3a1anus PyHKIUI
I'paduk pynkunn

CgoiicTBa (GyHKIIMH, UX
oToOpakeHHe Ha rpaduke
UreHune u mocTpoeHue
rpaduKoB QyHKIUI

[Tpumeps! rpadukoB QyHKIIHIA,
OTPaXXAIOUIUX peajbHbIC
IPOIIECCHI

OyHKIMHM, OMCHIBAIOIINE
MPSIMYI0 U 00paTHYIO
HPOTIOPIIMOHATIBHBIC
3aBUCHMOCTH, UX Tpadukn
['unepOomna

['unep6ona

I'padux pyskmmm y = x?
OyHkmmu y =x2,y = X%,y = VX,

— et e

https://m.edsoo.ru/M40O8RIB6H

https://m.edsoo.ru/AFAASWUYI

https://m.edsoo.ru/M7USFIZBE

https://m.eds0o0.ru/NY794719T

https://m.edsoo.ru/7C3YS5FGCJ
https://m.edsoo.ru/6KS990P8E

https://m.edsoo.ru/LO1DK1GZH

https://m.edsoo.ru/6NW13Y2J0

https://m.edsoo.ru/H721 A60PX

https://m.edsoo.ru/M2ZYHHYM1

https://m.edsoo.ru/AODPRUL72
https://m.edsoo.ru/T13T3AC5W
https://m.edsoo0.rw/K9ZLQ2XZ8
https://m.edsoo.ru/ZTL9L5SEU7
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96

97

98

99

100

101

102

y = |X|; rpaduueckoe pemeHue
YPaBHEHUHU U CUCTEM
YpaBHEHUN

IToBTOpEHNE OCHOBHBIX
MOHATUM U METOJOB KypCOB 7 U
8 KiIaccoB, 000011IeHNE 3HAHMIL /
Bcepocculiickas npoBepodHas
pabora

HToroBas KOHTpOJIbHAsA paboTa
/ Beepoccuiickasi mpoBepovHas
pabota

[ToBTOpEHKME OCHOBHBIX
MOHATHI U METOJIOB KYpCOB 7 U
8 K1accoB, 0000IIIeHE 3HAHUI

[ToBTOpEHKE OCHOBHBIX
MOHATHI U METOJIOB KYpCOB 7 U
8 KitaccoB, 00001IEHNE 3HAHUI

IToBTOpEHNE OCHOBHBIX
MOHATHI U METOJ0OB KYpCOB 7 1
8 KiraccoB, 0000IIEHHE 3HAHNUI

[ToBTOpEHNE OCHOBHBIX
MOHATUI U METOJOB KYypCOB 7 U
8 K1IaccoB, 0000IIIeHNE 3HAHUI

[ToBTOpEHKHE OCHOBHBIX
MOHATUM U METOJOB KypCOB 7 U
8 K1accoB, 0000IIIeHNE 3HAHUI

[ToBTOpEHKE OCHOBHBIX
MOHATHI U METOJIOB KYpCOB 7 U

https://m.edsoo.ru/FECQ5PBHS5

https://m.edsoo0.ru/GQY736KN4

https://m.edsoo.ru/MN4HSJHJF

https://m.eds00.ru/9GEQ8DER9

https://m.edsoo.ru/W38DAPFWK

https://m.edsoo.ru/PMPINWVIR

https://m.edsoo.ru/NKYBQIPEQ

https://m.edsoo.ru/EV544RI5Q




8 KiIaccoB, 0000IIIeHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
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9 KJIACC

Ne
n/n

Tema ypoka

PammonansHEIE Yncaa,
UppalMOHaNbHBIC YHCIIA,
KOHEYHBIE U OECKOHEUHBIE
JeCATUYHbIE Tpodu

MHO0XeCTBO IeHCTBUTEILHEIX
YHCelT, ACUCTBUTEILHBIC YHCIa
KaK OECKOHEUYHBIE NECATHUHEIE
apobu

B3anMHO oxHO3HaYHOE
COOTBETCTBUE MEKY
MHOKECTBOM JCUCTBUTEIBLHBIX
YHCeJl 1 MHOKECTBOM TOUEK
KOOPAMHATHOU MPSMOM

CpaBHEHHE NEMCTBUTEIBHBIX
qyucen, apupMeTHIEeCKUe
JNIEUCTBUS C IEUCTBUTEIbHBIMA
YUCIAMHU

[TpubnmxEHHOE 3HAUEHNE
BEJINYUHBI, TOYHOCTH
MPUOJIKEHUS

OxkpyriieHue yucen
OkpyrieHue yncen

IIpuknnaka u oueHka

KoanyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH S

DJIeKTPOHHBIE N (ppOoBBIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/ XMSH0621G

https://m.edsoo.ru/BQOLSTKWF

https://m.edsoo.ru/POIMI6 YFSQ

https://m.edsoo.ru/6SP37YSD2

https://m.edsoo.ru/WKUW3QKEX

https://m.edsoo.ru/ET3D57CST
https://m.edsoo.ru/BWZVTB5DJ
https://m.edsoo.ru/WVO01A6KD




10

11

12

13

14
15

16

17

18

19

20

pe3yJIbTaTOB BBIYMCIIEHUN

[Ipukuaka u orieHKa
PEe3yIbTATOB BBIUUCICHUN

JIunelinoe ypaBHenue. Pemenue
YpPaBHEHUH, CBOJSAIINXCS K
JIMHEVHBIM

JIunelinoe ypaBHenue. Pemenue
YPaBHEHUN, CBOJSALIMXCS K
JIMHEWHBIM

KBagparnoe ypaBHeHue.

Pemenune ypaBaenui,
CBOZSAIINXCA K KBaJPaTHBIM

KBanpatHoe ypaBHeHHE.
Pemenue ypaBHenuit,
CBOASIINXCS K KBaIPATHBIM
bukBaapaTHbie ypaBHEHUS
bukBanpaTHbie ypaBHEHUS
[Ipumepsl penieHus ypaBHEHUN
TpeThEil U YETBEPTOM CTETECHEN
Pa3IoKEHUEM Ha MHOKHUTEIN
IIpumepsl penieHus: ypaBHEHUN
TpEeThEN U 4eTBEPTON CTENEHEN
Pa3IoKEHUEM HAa MHOKHUTEIIN
Pemenne npoOHO-paliMOHANIBHBIX
YpaBHEHUU

Pemenne npoOHO-paliOHAIBHBIX
ypaBHEHUI

Pemenue TEKCTOBBIX 3a/1a4

https://m.edsoo.ru/IPAVMMRI1G

https://m.edsoo.ru/DK66HRF7A

https://m.edso00.ru/0IMXQ3X10

https://m.edsoo.ru/MPKRBOOMI

https://m.edsoo.ru/TOFNICR99

https://m.edsoo.ru/QXCIFFE10
https://m.edsoo.ru/XF60OO7BCU

https://m.edsoo.ru/YHNY70IEX

https://m.edsoo.ru/8BGTFX748

https://m.edsoo.ru/GZ3EJ6MRZ

https://m.edsoo.ru/TH2TLTBFQ

https://m.edsoo.ru/HCIMPNWRI
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22

23

24

25

26

27

28

29

30

anreOpandecKuM METOZOM

Pemrenue TeKCTOBBIX 3a4a4
anreOpandecKuM METOJI0M

Pemrenue TekCcTOBBIX 3a1a4
anreOpanvIeckKuM METOI0M

KonTponbhas pabota mo teme
"YpaBHeHUsI ¢ OAHOU
nepeMeHHON"

VYpaBHeHue ¢ 1ByMs
MEPEMEHHBIMH U €ro Tpaduk

VYpaBHEHHE ¢ IByMs
MEPEMEHHBIMH U €T0 rpaduK

Cucrema IByX JIMHEHHBIX
YPaBHEHUH C JBYMsI
[IEPEMEHHBIMU U €€ pelleHne

Cucrema ABYX JTUHEHHBIX
YpaBHEHHIA C ABYMS
MIEPEMEHHBIMH U €€ pelIeHe

CucreMa IByX JTUHEUHBIX
YpPaBHEHUH C IBYMsI
MIEPEMEHHBIMH U €€ pelIeHe

Cucrema 1ByX JIMHEHHBIX
YPaBHEHUH C JIBYMsI
MEPEMEHHBIMH U €€ PEIICHNE

Pemenue cucreM nByx
YPaBHEHUN, OAHO U3 KOTOPBIX
JIMHENHOE, a IPyroe — BTOPOH
CTETEHU

https://m.edsoo.ru/Z47DS5UJB

https://m.edsoo.ru/3A6DPJJ38

https://m.edso00.ru/ATISID5STM

https://m.edsoo.ru/JHZMQ4PTA

https://m.edsoo.ru/1GZTOLNSD

https://m.edsoo.rt/ XENMBOTFG

https://m.eds00.ru/O4Z0ZGKLQ

https://m.edsoo.ru/63N1UYVBI

https://m.edsoo.ru/LRW651EWM

https://m.edsoo.ru/ZSSID5SDZM
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32

33

34

35

36

37

38

39

40

41

Pemenue cucreM nByx
YPaBHEHUN, OAHO U3 KOTOPBIX
JIMHENHOE, a Ipyroe — BTOPOH
CTETEHU

Pewenue cucreM aByx
YPaBHEHUI, OAHO U3 KOTOPBIX
JIMHENHOE, a [pyroe — BTOPOU
CTEIIEHU

Pemenue cuctem nIByx
YpaBHEHHUIA, OJTHO U3 KOTOPBIX
JIMHENHOE, a [pyroe — BTOPOU
CTETICHH

I'paduaeckas naTEpIIpeTaIIHS
CUCTEMBI YpaBHEHUI ¢ IBYyMs
MePEeMEHHBIMU

Pemrenue TeKCTOBBIX 3a4a4
anreOpandecKuM criocooom
Pemienue TekcToBBIX 3a1a4
anreOpandecKuM crocooom
KonTponbhas pabota mo teme
"CucreMbl ypaBHEHUN"
HucnoBble HEPABEHCTBA U UX
CBOMCTBA

UuncnoBbie HEPABEHCTBA U UX
CBOMCTBA

JInHeHbIE HEPAaBEHCTBA C OJJHOM

nepeMeHHoﬁ " UX PCIICHUC

JInHeliHbIE HEPABEHCTBA C OTHOU

https://m.edsoo.ru/P1SQ3EIMQ

https://m.edsoo.ru/LYSALKMN2

https://m.edsoo.ru/6KM1CHULC

https://m.edsoo.ru/MAT4BIOAV

https://m.edsoo.ru/SJESFU1QU

https://m.edsoo.rt/IWWGN4KRZ

https://m.eds00.ru/K8C2FKRRQ

https://m.edsoo.ru/P6YOWW28A

https://m.edso00.ru/R3I5XAWXDW

https://m.edsoo.ru/HUSOTS57HD

https://m.edsoo.ru/79GGPFENE
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43

44

45

46

47

48

49

50

51

52

IIEPEMEHHOM U UX PEILCHUE

JIuHeitHbIe HEpaBEHCTBA C OJJTHOM
MEPEMEHHOM U UX PEIICHUE

Cucrembl TMHEHHBIX HEPABEHCTB
C OJIHOM MEPEMEHHOU U HX
perieHue

CucreMbl TMHENHBIX HEPABEHCTB
C OJTHOM IIEPEMEHHOU U UX
peleHue

Cucrembl TMHEHHBIX HEPABEHCTB
C OJIHOM MEPEMEHHOU U UX
pelieHue

KBanpaTHble HEpaBeHCTBA U UX
pelieHue

KBanpaTHble HEpaBEHCTBA U UX
pelieHue

KBa,[[paTHBIC HCPAaBCHCTBA U UX
peuieHuce

KBanpaTHble HEpaBeHCTBA U UX
pelieHue

KBanpaTHble HEpaBEHCTBA U UX
pelieHue

I'paduueckas uHTEpHIpEeTALIUSI
HEPABEHCTB U CUCTEM
HEPABEHCTB C JBYMs
[IEpEMEHHBIMU

I'paduaeckas naTEpIpeTaIIms
HEPaBEHCTB M CUCTEM

https://m.edsoo.ru/CP52RS87K

https://m.edsoo.ru/W8377RGLW

https://m.edsoo.ru/31A8D2SP9

https://m.edsoo.ru/ROTSPDELY

https://m.edsoo.ru/4FGR6IKIR

https://m.edsoo.r/INLE13GIW

https://m.edsoo.ru/RK25YELSG

https://m.edsoo.ru/PIFOWFM33

https://m.edsoo.ru/0S9TR40K3

https://m.edsoo.ru/ WOYDJ87ZW

https://m.edsoo.ru/GAC11NSNL
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54

55

56

57

58

59

60

61

62

HEPaBEHCTB C JIByMs
[IEPEMEHHBIMU

Kontponbnas paboTa mo teme

"Hepasencrna"

KBangparuunas ¢pyHknus, eé

rpaduk 1 cBOMCTBA

KBagparuunas ¢pynkuus, eé

rpaduk u CBOHCTBA

KBanpartuunas ¢pyHnkuus, eé

rpaduK 1 cBOiicTBa

[Tapabomna, KoopAUHATHI
BEPIIUHBI TapaloIIbl, OCh
CUMMETPHUH TTapaboJIbI

[Tapabona, KOOpIUHATHI
BEPILIUHBI TapaldoIbl, OCh
CUMMETPUU NapadoJIbl

[Tapabona, KOOpAHMHATHI
BEpPUIMHBI TAPa0OIIbI, OCh
CUMMETpPUHU TTapaboIIbI

[Tapabomna, KoOpUHATHI
BEPIIUHBI TapaboJIbl, OCh
CUMMETPHHU TTapadoIIbI

[Tapabomna, KoopAUHATHI
BEPIINHBI TapadoJIbl, OCh
CUMMETPHUH TTapaboJIbI
[Tapabona, KOOpIUHATHI
BEPIIUHBI TapaloIIbl, OCh
CUMMETPUU NapadoJIbl

https://m.edso0o.ru/OK35FY66P

https://m.edsoo.ru/S147BCQ0Z

https://m.edsoo.ru/P3IBSGXZI14

https://m.edsoo.ru/YTHEWPX28

https://m.edsoo.ru/DFOT899AF

https://m.edsoo.ru/OFISW5KQ3

https://m.edsoo.ru/L7N6W 1704

https://m.edsoo0.ru/KQINUK80O4

https://m.edsoo.ru/PMX9EGO0I4
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I'paduxu pynkmit: y =kx, y =
kx + b, y=k/x, y=x3, y=vX, y=[X|
I'paduku pynkmmit: y =kx, y =
kx + b, y=k/x, y=x3, y=vx, y=[X|
I'paduxu pynkmmit: y =kx, y =
kx + b, y=k/x, y=x3, y=vX, y=[X|
I'paduxu pynkumit: y =kx, y =
kx + b, y=k/x, y=x3, y=vX, y=[X|
I'paduku pynkmmit: y =kx, y =
kx + b, y=k/x, y=x3, y=vx, y=[X|
I'paduxn pynkmmit: y =kx, y =
kx + b, y=k/x, y=x3, y=vX, y=[X|
KonrponbHast pabota 1o Teme
"Oyukuun"

[TonsiTHe yncnoBOM
MOCJICIOBATEIIbHOCTH

3aaHue 1ocae10BaTeIbHOCTH
pPEKyppEHTHOH (HOpMYIIOi 1
dhopmyItoit n-ro wieHa
Apudmernueckas u
reoMeTpHUYecKas MPOrpeccun
Apudmernueckas u
reoMeTpHuuecKas Mporpeccun
@opMyIIBI N-TO YICHA
apupMeTHIECKON U
reOMETPUYECKON MPOrPECCUid,
CYMMBI MIEPBBIX N YJICHOB

@opMyIIBI N-TO YICHA

https://m.edso00.ru/QOGB9DSBM

https://m.edsoo.ru/DCKOEAVOT

https://m.edsoo.ru/61HH6Y77L

https://m.edsoo.ru/FOHWP793N

https://m.edsoo.ru/3UFDYKQAR

https://m.edsoo.ru/OF8BHX6HC

https://m.edsoo.ru/SVEDGZ5XI

https://m.edsoo.ru/GZQK36ZHN

https://m.edsoo.ru/ESWSZOMYQ

https://m.edsoo.ru/METF6IDAC

https://m.edsoo.ru/S1LIPB1LF

https://m.edsoo.ru/YQ4MB6EA9

https://m.edsoo.ru/1GIHMMC8X
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78

79

80

81

82

apu(pMETHYECKON U
F€OMETPUYECKOU IIPOrPECCUl,
CYMMBI [IEPBBIX N YWICHOB

@®opMyJIbl N-ro 4ieHa
apu(pMeTHYECKON U
F€OMETPUYECKON IIPOrPECCUl,
CYMMBI IIEPBBIX N YWICHOB

®opmyIibl N-TO WieHa
apu(pMeTHYECKON U
reOMETPUYECKOUN IPOrPECCUN,
CYMMBI IIEPBBIX N YWICHOB

®opmyIibl N-TO YWieHa
apupMeTHIECKON U
reOMETPUYECKOU IPOrPECCUN,
CYMMBI TIEPBBIX N YICHOB

N3o0pakeHune 4ieHOB
apupMeTHIECKON U
r€OMETPUUYECKOM TPOrpecCHii
TOYKaMH Ha KOOPJMHATHOMN
MIOCKOCTH

N3o0pakeHune 4ieHOB
apupMeTHIECKON U
reOMETPUYECKON IPOrPECCUit
TOYKaMH Ha KOOPJUHATHON
IJIOCKOCTH

JInHeWHbIN 1
AKCIMOHEHIHAIBHBIN pOCT

CnoskHble POLIEHTHI

https://m.edsoo.ru/V6FB5SHWJ]

https://m.edso0o0.ru/GOLQEOQVM

https://m.edsoo.ru/8ST6SBEWFD

https://m.edsoo0.ru/2Q028MKE1Y

https://m.edsoo0.ru/K10ZY2J0OA

https://m.edsoo.ru/ZTYQAOSMP

https://m.edsoo.ru/T1IBTUUIN9
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CnosxHble MPOLIEHTHI

Kontponbnas paboTa mo teme
"YuciaoBele
OCIEN0BATEILHOCTH"

[ToBTOpEeHME, 0600IICHNE 1
CHCTEMAaTH3aInis 3HAaHUH.
3anuch, CpaBHEHHE, ICHCTBHS C
JIEMCTBUTEIBHLIMA YK CIIAMH,
YHCIIOBas MpsAMast

[ToBTOpEeHME, 0600IICHNE 1
CHCTEMAaTH3aINis 3HAaHUH.
[IponieHTHI, OTHOIIEHNS,
MIPOTIOPITUHU

[ToBTOpEeHME, 0000IICHNE 1
CHCTEMAaTH3aIns 3HAaHUH.
OxkpyriieHue, mpuoOIMmKeHue,
OIICHKAa

[ToBTOpeHnue, 0600IIEeHNE 1
cHCTeMaTH3aIus 3HAHUH.
Pemenne TeKCTOBBIX 3a7a4
apu(pMETHIECKUM CTIOCOOOM

[ToBTOpeHnue, 0600IIEeHNE 1
CHCTEMAaTH3aIus 3HAaHUH.
Pemenne TeKCTOBBIX 3a7a4
apu(METHIECKUM CITIOCOOOM

[ToBTOpeHue, 060061IeHNE 1
CHCTEMAaTH3aIus 3HAaHUH.
Pemenue TekCTOBBIX 3a/1a4
apu(METHIECKUM CITIOCOOOM

https://m.edsoo.ru/RZAZCVWOK

https://m.edsoo.ru/B7XTGB8CZ

https://m.edsoo.ru/BN7HUCQKO

https://m.edsoo.ru/G5JZXNITJ

https://m.edsoo.ru/QSHOIDECN

https://m.edsoo.ru/FPN5HE8882

https://m.edsoo.ru/SDKMI9VKEU

https://m.edsoo.ru/NHAIGHDUA
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92

93

94

95

96

97

[ToBTOpeHue, 06001mIEeHNE 1
cUcTeMaTu3alus 3HaHUM.
[IpeobpazoBanue
anredpanvyecKux BbIpaXKEHUIH,
JIOTTYyCTUMbIE 3HAYCHHUS

[ToBTOpeHue, 06001mIEeHNE 1
cUcTeMaTu3alus 3HaHUM.
[IpeobpazoBanue
anredpanvyecKkux BbIpaXKEHUI,
JIOTMTYy CTUMbIE 3HAYCHHUS

[ToBTOpeHnue, 0600IIEeHNE 1
cUCTeMaTU3alus 3HAaHUM.
[IpeobpazoBanue
anredpanvyecKkux BbIpaXKEHU,
JIOTTyCTUMbIE 3HAYCHUS

[ToBTOpeHnue, 0600IIEeHNE 1
cUCTeMaTU3alus 3HAHUM.
[IpeobpazoBanue
anredpanvyecKux BbIpaKEHUH,
JIOTTyCTUMbIE 3HAYCHHUS

[ToBTOpeHUe, 06001IEeHNE 1
CHCTEMAaTH3aIus 3HAaHUH.
@YyHKINU: TIOCTPOEHHUE,
CBOWMCTBA M3YUYCHHBIX (PYHKIIHIA
[ToBTOpeHue, 060061IeHNE 1
CHCTEMAaTH3aIus 3HAaHUH.
@yHKIUU: TIOCTPOCHHUE,
CBOMCTBA M3YUYCHHBIX (PYHKIIHIA

[ToBTOpeHue, 060061IeHNE 1

https://m.edsoo.ru/3VPFKI20S

https://m.edsoo.ru/2M3XQKP2H

https://m.edsoo.ru/ WWOIORIP1XL

https://m.edsoo.ru/IUXIIMO9C

https://m.edsoo.ru/ML2RTZA7H

https://m.edsoo.ru/32J8M2ZWR

https://m.edsoo.ru/735D8X6WY




cUCTEMAaTHU3alUd 3HAHUU.
@yHKIHUU: TIOCTPOCHHUE,
CBOWMCTBA M3YYCHHBIX (PYHKIIHIA

[ToBTOpeHue, 060061IeHNE 1

CUCTEMATH3alMs 3HAHUHA.
98 1 https://m.edsoo.ru/6HSHXX0Z3
QyHKIHUU: TIOCTPOCHHUE,

CBOWCTBA M3YUYCHHBIX (QYHKIUH

[ToBTOpeHME, 0000IEHNE 1

CUCTEMATH3alUs 3HAHUHA.
99 1 https://m.edsoo.ru/ WNTU78GWK
I'paduueckoe pemienue

YPAaBHEHUU U UX CUCTEM

[ToBTOpeHmEe, 0600MEeHNE 1

cucTeMaTu3allis 3HaHU.
100 1 https://m.eds00.ru/65GS2Y W62

I'paduueckoe pemienue

YpaBHEHHH U X CHUCTEM

101 Hrorosast koHTpobHas paboTa 1 1 https://m.edsoo.ru/UXA4QSFSO
O00011IeH1E U CUC

102 Hj HHC I cHCTeMATH3aI 1 https://m.edsoo.ru/M5BR20HEQ
3HAHUN

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 6 0






IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4
1.5

1.6

1.7

1.8

2.1

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOM
06p33OBaTeJ'II>HOI71 nmporpaMmmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

Yucia U BEIYMCIIEHUS

BBIHOJIHSITB, coucrasa YCTHBIC n IIMCHbMCHHBIC HpI/IéMbI,

apudmeTnyeckre AeUCTBUS C PallMOHAIBHBIMHU YHCIAMH

Haxogute ~ 3Ha4eHWsT  YMCIOBBIX  BBIPQXKCHHM,  NPUMEHATH
pa3HooOpa3Hble crIOCOObI M MPUEMBI BEIYUCIICHUS 3HAYCHUN JAPOOHBIX

BBIPOKCHHH, COJEPIKAMNX OOBIKHOBEHHBIE U ICCITHYHBIC IPOOH

[lepexomuts oOT omHOM (QOpPMBI 3amUCH  YUCET K  JpYyrou
(mpeoOpa3oBbIBaTh  AECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATHUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECSATUYHYIO A1pOOb)

CpaBHUBATh U yIOPSJOYMBATh PAllOHAJIBHBIE YUCIIA

OxpyrasaTh uyncia

BBINONHATE NPUKUAKY U OLICHKY pe3yjbTaTa BBIYMCIEHUH, OLEHKY
3HAYEHUM 4YMCIIOBBIX BBIPDAKCHWM. DBBINONHATE  JIEHWCTBUSA €O
CTEICHIMH C HaTypalbHBIMU IIOKA3aTEIAMHU

[IpuMeHATh NpPU3HAKH ACIUMOCTH, PAa3JIOKCHHE Ha MHOXHUTEIU
HaTypaJIbHbBIX YHCEI

Pemarp  NpakTUKO-OpUEHTHPOBAHHBIE  3aJauyM, CBS3aHHBIE C
OTHOIIICHHEM BEJINYHH, IIPONOPLIHOHAIBHOCTBIO BEJIMYHMH,
IIPOLEHTAMH, HWHTEPIPETUPOBATh pE3YNbTAaThl pEIICHUs 3aJad C
y4€TOM OTPaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMH pPacCMaTPHUBAEMBIX
00BEKTOB

Anrebpanueckue BbIpaXKEeHUs

Hcnonb3oBaTh anre6paI/IquKy10 TCPMHUHOJIOTUIO U  CHUMBOJIHUKY,

IPUMEHATH €€ B IPOLIECCE OCBOEHUs y4eOHOro Marepuasia



2.2

23

24

2.5

2.6

2.7

3.1

3.2

3.3

3.4

3.5

3.6

4.1

Haxogutes 3HaueHUs 6y1(BeHHLIX Bpra)KeHI/Iﬁ Ipun  3alaHHbIX

SHAYCHUAX IMCPEMCHHBIX

BeimonHATe mpeoOpazoBaHMs IEJNIOT0 BBIPAXKEHHS B MHOTOUWICH

MpUBEICHNEM MOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK

BBINOMHATE YMHOXKECHHE OJHOWICHA HA MHOTOYICH M MHOTOWIEHA Ha
MHOTOWJIEH, NPUMEHATh (OpPMyYJbl KBaJapara CyMMbl M KBajpaTta

pa3HOCTH

OCYHIGCTBJ'I?ITB PAa3JI0KECHUC MHOTOYJICHOB HA MHOKHTCJIN C IIOMOIIBIO
BBIHECEHUS 3a CKOOKH O6H_[CFO MHOXHUTCII, TPYHITUPOBKU CJIAraCMbIX,

IIPUMEHEHHUs (POPMYJT COKPAILEHHOTO YMHOKEHUS

[TpumensiTh npeoOpa3zoBaHUsI MHOTOUJIEHOB JUISl PELUEHUS PA3IUYHBIX

3aa4 U3 MaTEMaTUuKH, CMCKHBIX IIPEAMCTOB, U3 peaﬂbHOﬁ MMPAKTUKN

HMcnonp30BaTh CBOMCTBA CTEIEHEH C HaTypaJIbHBIMU I10Ka3aTCIsIMU

TSl Ipe00pa3oBaHus BEIpAKCHHUI
YpaBHEHMS U HEPABEHCTBA

Pemate JIMHEHHBIE ypaBHEHUs C OJHOW IIEPEMEHHOMW, IIPUMEHSS
IIPAaBWJIA NIEPEXOAA OT UCXOJHOIO YPABHEHMS K PAaBHOCWIBHOMY €MY.

IIpoBepsTh, SIBIAAETCS JIU YUCIO KOPHEM YPaBHEHUS

[IpumensaTs rpaduueckue METOAbl TNPU  PEIICHHH JIMHEHHBIX

YPaBHEHUH U UX CUCTEM

[TogOupate mpuMepsbI Map YUCEN, SBISIOMMUXCSA PEIICHUEM JTUHEHHOTO

YpaBHCHU:A C ABYMS ICPEMCHHBIMHA

CtpouTh B KOOPJAUHATHOMN TUIOCKOCTH TpauK JMHEHHOTO YPaBHEHUS C
JIBYMS TIEPEMEHHBIMU; TOJB3YSICh TPAaPUKOM, MPUBOJIUTH MPUMEPHI
pelleHusl ypaBHEHUS

Pemate cuctemMbl IBYX JTUHEMHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU,
B TOM YHCJIE TpapUUECKU

CocTaBnsATh U pemaTh JUHEHHOE YPAaBHEHHE WJIM CUCTEMY JIMHEHHBIX
YpaBHEHUH 10 yCIIOBUIO 33/1a4, HHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJa4M MOJTYYEHHBIN pe3yJibTat

Koopaunate! u rpaduku. OyHknun

N300paxaTh Ha KOOPAUHATHON NPSAMON TOYKH, COOTBETCTBYIOIIUE
3aJJaHHBIM KOOpJIMHATaM, JIy4M, OTPE3KH, HHTEpBajbl, 3alHCHIBATh

YHUCJIOBBIC ITPOMEIKYTKHU HA anre6paI/IquKOM SA3BIKC



4.2

43

4.4

4.5

4.6

8 KUIACC

Kox
MPOBEPSIEMOT 0
pe3yJbTarTa

1

1.1

1.2

1.3

2.1

2.2

OtrMmeuatrs B KOOpﬂHHaTHOﬁ IINIOCKOCTH TOYKHM IIO 3aJaHHBIM

KOOpAUHATAM

Crpouts rpaduku nuHeHHbIX QyHkuud. CTpouTsh Tpaduk GyHKIUU Y
= |x]

OnuceIBaTh € MOMOIIBI0 (DYHKINUH W3BECTHBIC 3aBHCHMOCTH MEXITY
BEJIMYMHAMU: CKOPOCTh, BpEMSs, pPACCTOSHHUE, IEHY, KOJIUYECTBO,

CTOMMOCTb, POU3BOIUTEIHLHOCTD, BpeMsl, 00HEM pabOThI
Haxoauth 3HaueHne QyHKIUH 110 3HAYEHHIO €€ apryMeHTa

[Tonnmate rpaduyeckuid CHoco0 TPEACTABICHUS H  aHAIW3a
MHpOpPMALIMK, W3BJIEKaTh M HWHTEPHPETHPOBATH HHPOPMALUIO U3

rpauKOB peasbHBIX MPOLIECCOB U 3aBUCUMOCTEHN

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30oBaHus

Ywucna v BRIYUCICHUS

Hcnonp30BaTh  HayalbHbIE  MNPEACTABIECHUS O  MHOXKECTBE
JIEUCTBUTEIIBHBIX YUCEN JJI1 CPABHEHUS, OKPYIVICHUS] U BBIYHUCIICHUH,
n300pakaTh JCHCTBUTENbHBIE YHUC]IA TOYKAMH Ha KOOPJMHATHOM
IpsIMOI

[IpuMeHATH TMOHATHE  APUPMETUUYECKOTO  KBAJAPATHOTO  KOPHA,
HaXOJUTh KBaJpaTHble KOPHHU, MHCIOJB3ys MpPH HEOOXOAMMOCTH
KaJIbKYJISITOP, BBIIOJIHATH MPE0Opa30BaHUsl BBIPAKEHUH, COepKAIIIX

KBaJIpaTHbIE KOPHH, UCTOJIb3YSl CBOMCTBA KOPHEH

Hcnonp3oBaTh 3amucu OONBIIMX M MalbIX YHCET C MOMOUIBIO
JECATUYHBIX Apobeii u cTeneneii yucna 10

AnreGpanyeckre BbIPaKEeHHUS

[IpuMeHsTh TOHSATHE CTENEHU C MEeNbIM MOKa3aTeNeM, BBITIOIHATh
npeoOpa3oBaHMsl BBIPAKEHUM, COAEPXKAIIMX CTENEHH C LEIbIM
MoKazaresiem

BbINONMHATE  TOXIECTBEHHBbIE  MPEOOpa3oBaHMsS  PallMOHAIBHBIX

BBIPQKCHHII HA OCHOBE IpaBWUJ JCHUCTBUM HAJ MHOIOWICHAMHU U



23

24

3.1

3.2

33

3.4

4.1

4.2

9 KUIIACC

Kon
NpoBepsAEeMOro

anredpanvdeckuMu Ipo0sMu
PackiasipiBaTh KBaIpaTHBIN TPEXWICH HA MHOXHUTEIIN

[TpumensiTh MpeoOpa3oBaHUs BBIPAXKEHUM ISl PEIICHUS PAa3ITUYHBIX

3a/1a4 U3 MaTeMAaTUKHU, CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKU
YpaBHEHMS U HEPABEHCTBA

Pemarn J'IHHCfIHBIC, KBaJApaTHBIC YpaBHCHHA U PALMOHAJIBHBIC
YpaBHCHUS, CBOAAIINECA K HUM, CUCTCMbI JBYX ypaBHeHI/Iﬁ C IBYMA

MNEPpEMECHHBIMU

IIpoBoauThs mpOCTEHINNE WCCIECAOBAaHUSA YPaBHEHUM U  CHUCTEM
YpaBHEHMH, B TOM YHCIE C MPUMEHEHHEM TIpaduuecKuX
npefcTaBIeHU (yCTaHAaBIUBaTh, UMEET JHM yYpaBHEHHE WM CHUCTEMa

YPaBHEHUH pEILIEHUs], €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)

[lepexoguts OT croBecHOW  (OpPMYTUPOBKM 3amadud K €€
anreOpandeckol MOJENIHM C MOMOILBIO COCTABJICHHS YPaBHEHMS WU
CUCTEMBl YpPaBHEHHUW, MHTEPIPETUPOBATL B  COOTBETCTBHH C

KOHTEKCTOM 3a/1a4yM MOJTy4YeHHbIN pe3yabTar

IIpyMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLEHKH,
peuaTs JIMHEWHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOU U UX CUCTEMBI,
naBaTh  rpaUyecKyl0  WJUIIOCTPALMI0  MHOXKECTBA  pEIEHU
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMHU

[ToHumaTh M UCHONB30BaTh (PYHKLUMOHAIbHBIE IOHATUS M A3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEIENATh 3HAUCHUE
(GYHKIMH N0 3HAYEHMIO apryMEHTa, ONpeeNsTh CBONCTBA (YHKLUHU
o e€ rpaduky

Ctpoutb rpaduKu 3JeMEHTapHBIX (PYHKIUH BH/IA:
y=k/x

, Y =x?, y = X%, y = |X|, OIUCBIBAaTh CBOWMCTBA YHCIOBOH (YHKIWHU TO €€

rpaduky

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus



pe3yJabTara
1

1.1

1.2

1.3

1.4

2.1

2.2

23

24

2.5

2.6

2.7

Yucia U BEIYMCIIEHUS

CpaBHI/IBaTB U yHnopssaouuBaTh pPAlMOHAJIBHBIC W HUPpPALUOHAIBHBIC

qucjia

BreimonsaTs apI/Iq)MeTI/I‘leCKI/IC ﬂeﬁCTBHH C pallMOHAJIbHBIMU YUCJIaMHU,
coucTad YCTHBIC W IMHUCBMCHHBIC HpI/IéMLI, BBIINTOJIHATH BBIYUCICHUA C

HppaiuOHAJIbHBIMU YHCJIaMU

HaxonuTe 3HayeHus cTeneHeld ¢ LEIbIMU IOKA3aTeNIMU M KOPHEH,

BBIYUCIIATH 3HAUYCHHU S YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

Oprr JISITh JEUCTBUTEILHEIC qurcCJia, BBIIOJHATL HPUKUIAKY PE3YyJIbTaTa

BBIYMCIICHUM, OLIEHKY YUCIJIOBBIX BBIPAXKECHUN
YpaBHEHUs U HEPABEHCTBA

Pemarp nuHelHble W  KBaJpaTHbIE YpaBHEHUS, YypaBHEHUS,

CBOJISIIIIMECS K HUM, IPOCTEUIIINE TPOOHO-PALlMOHANIbHBIE YPABHEHHUS

Pemate cuctembl IByX JIMHEHHBIX YPABHEHUM C JBYMs IIEPEMEHHBIMU
U CUCTEMBI [IByX YPaBHEHHM, B KOTOPBIX OJTHO YPABHEHUE HE SBISAETCS

JIMHEUHBIM

Pemate TekcTOBBIC 3amaun anreOpandecKuM CIIOCOOOM C TTOMOIIBIO
COCTaBJICHUS] YPAaBHEHUS WJIM CHUCTEMbI [IByX YPaBHCHUH C ABYMs

NEPpCMCHHBIMU

[IpoBoauTh MpOCTEHINIME WCCICIOBAHUS YPABHEHHH H  CHCTEM
ypaBHEHHMI, B TOM 4YHCIE C TPUMEHEHHEM TpaduiyecKux
IIpEJCTaBICHUN (HallpuMep, yCTaHABIMBATh, UMEET JIU YPABHEHUE UIIU

CHUCTEMa yPaBHEHUH PEIICHHUS], €CII UMEET, TO CKOJIBKO)

Pemate  snMHEHHBIE  HEPAaBEHCTBA, KBAJpPAaTHbIE  HEPABCHCTBA,
n300pakaTh pelieHne HEPaBEHCTB HA YMCIIOBOM MPSMOM, 3alHUCHIBATh
pEIIeHNE C IOMOIIBIO CHMBOJIOB

Pemate cucTembl JIMHEWHBIX HEPaBEHCTB, CHUCTEMBl HEPABEHCTB,
BKJIIOUYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, H300pa)xkaTb peIlECHUE
CHUCTEMBI HEPAaBEHCTB Ha YHCJIOBOM NPSMOM, 3alMCHIBATh PELICHHUE C

IIOMOIIIbXO CMMBOJIOB

Hcnonb30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a4a4



3.1

3.2

3.3

3.4

4.1

4.2

4.3

4.4

OyHKuUU

PacnioznaBath  (yHKIME ~ w3ydeHHBIX ~ BuAOB.  [loka3miBaTh
CXEMaTHUYECKHU PACIOI0KEHNE Ha KOOPAMHATHON INIOCKOCTH IpauKoB
¢byukuuit Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT
3HA4YeHUH KOA((UIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKITHIA
[Toka3piBaTh CXEMAaTHYECKH pPAclOIOKEHHE Ha  KOOPAMHATHOU
IUIOCKOCTH TpapukoB (QyHKUMH Buaa y = YX, y = |X| U OomuChIBaTh

CBOICTBa (PYHKIIHI

Ctpouth M M300paxkaTb CXEMaTHUECKH TIpaduKu KBaJPaTHUHBIX
(GyHKUMH, ONMUCHIBATH CBOWCTBA KBAJPAaTHUHBIX (YHKUMH MO HX
rpaduxam

Pacnio3HaBaTh KBaJIpaTu4Hyl (YHKIHIO 1O ¢GopMyse, MNPUBOAUTH
IpUMEpBl KBAJPAaTUUYHBIX (QYHKIUI M3 peasbHOM >KHU3HM, (PU3UKH,
reOMETPHH

Apudmernueckast U reOMETpUUECKast IPOrpeCcCUn

Pacrnio3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO MPOrPECCUH MPU
pa3HbIX criocobax 3agaHus

BBINONHATE BBIUMCIEHUS C HUCHOJNb30BaHUEM (GOpPMYJI A-TO YJICHA
apu(METHYECKOW M TeOMETPUYECKOI MPOrpeccHii, CyMMBbl MEPBBIX N
4YJIEHOB

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPJUHATHON
IIJIOCKOCTH

Pemarp 3amaun, cBsI3aHHBIE C YMCIOBBIMU I1OCJIEOBATEIBHOCTIMHU, B
TOM 4HCI€ 3aJauyd W3 PEATbHOM JKM3HM (C HCIOJb30BaHUEM

KaJbKYJISATOPA, IH(PPOBBIX TEXHOJIOTHIA)



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KUIIACC

Kon

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

23

24

2.5

2.6

HpOBepHeMblﬁ IJIEMEHT COACPKaHUA

Yucna 1 BEIUUCIIEHUSA

JpoOu OOBIKHOBEHHBIE W JECATUYHBIE, MEPEX0] OT OAHON (OpPMBI 3arucCH
npobeii k apyrou. IloHsiTHe parMOHAJIBPHOTO YHCIIA, 3aMKCh, CPaBHEHHE,

YHopsAsAOUUBAHUC paAllMOHAJIBHBIX YHUCCII

ApI/I(l)MeTI/I‘IeCKI/Ie JEUCTBUS C palluOHAJIBHBIMHA YUCJIAMHU. Pemenue 3amau u3

peanbHOM NPaKTUKHU HA YacTH, Ha Ipo0u

CrerneHb C HaTypalibHBIM TIOKa3aTeJeM: OIpe/elieHHe, MpeoOpa3oBaHue

BLIpa)KeHI/Iﬁ Ha OCHOBC OIIPCACIICHUA, 3alIUCh OOIBIINX YHCET

[TpoueHTsl, 3amuch MPOIEHTOB B BHJE ApoOU U ApoOM B BUIE MPOILIEHTOB.

Tpu OCHOBHBIE 3aJ1a4M HA MPOLEHTHI, PELICHUE 334 U3 PEAIbHON TPAKTUKHU

[IpuMeHeHre TNpPU3HAKOB  JCIMMOCTH, DPA3JI0KEHHE Ha  MHOXHUTEIH

HaTypaJbHbBIX YUCEIl

PeanbHble  3aBUCMMOCTM, B TOM  4YHcle TMpsMas U oOparHas

IPOMOPLUOHATIHLHOCTH
AnrebpanuecKue BhIPaXKEHUS

HepeMeHHHe, YUCJIOBOC 3HAYUCHUC BBIPAKCHUSA C HepeMCHHOﬁ. Z[OHYCTI/IMBIC

SHAYCHHA IICPEMCHHBIX

[IpencraBneHne 3aBUCUMOCTH MEXJAy BEJIMYMHAMU B BHJE (DOPMYIIBL

Borancnenus no popmynam

[IpeoOpa3oBanre  OYKBEHHBIX  BBIPQKEHHUH, TOXKIECTBEHHO  pPaBHbIE

BBIPAKCHUS
CBolicTBa CTENEHU C HATYpaJIbHBIM MOKa3aTeIeM

Opnuouwiienbl 1 MHOTowieHbl. CteneHs MHorowicHa. CiloKeHHE, BBIYMTAHUE,

YMHOXXCHHUE MHOT'OYJICHOB

@opMyIIbl COKPAIIEHHOIO YMHOKEHHU: KBaAPaT CYMMBbI M KBaApaT Pa3HOCTH.

CDOpMy.]'Ia Pa3HOCTHU KBaApaTOB. Pasznosxenre MHOTO4JICHOB Ha MHOXKHUTEIN

YpaBHeHUs



3.1

3.2

33

3.4

3.5

4.1

4.2

4.3

44

4.5
4.6

4.7

8 KVIACC

Kon
1

1.1

1.2

1.3

VYpaBHEeHHe, KOpEHb YpaBHEHHUs, MpaBWia NpeoOpa3oBaHUs YpaBHEHUS,

PaBHOCHUIIBHOCTh YPAaBHEHHM

JIuneliHOE ypaBHEHHE C OJHOW IMEPEMEHHOW, YUCIO KOPHEW JIMHEWHOIO

YpaBHEHUS, PEUICHNE TUHEUHBIX YpaBHECHUH

CocTaBieHrue ypaBHEHUI MO YCIOBHIO 3a7a4yu. PellieHre TeKCTOBBIX 3a7ay ¢

IIOMOILBIO YPAaBHEHUI
JIuHeltHOE ypaBHEHHUE C JBYMS NEPEMEHHBIMH U €ro rpaduk

Cuctema nAByX JMHEHHBIX YpaBHEHUH ¢ JByMs IepeMeHHbIMH. Pemienue
CUCTEM YpaBHEHHI criocoOOM MOACTaHOBKH. [IpuMepsl pemieHust TEKCTOBBIX

3a/1a4 ¢ OMOIIBIO CUCTEM YPaBHEHUM

Koopaunats! u rpaduku. OyHkuuu

Koopaunara Touku Ha ipsiMoi

YucnoBbeie TpOMEXYTKU. PaccTosiHre MEXaAy JBYMsI TOUKAaMU KOOPJAWHATHOM
MPSMOM

[IpsimoyronpHast cucrema koopauHat, ocu Ox u Oy. Abcuucca U opAuHATa
TOYKHM Ha KOOPJAMHATHOM INIOCKOCTH

[Tpumeps! rpadukoB, 3agaHHBIX (opMmyidamu. UreHHe rpaduKoOB pearbHBIX

3aBUCUMOCTEN

[Tonsitue pynkun. I'padux Gynkiuu. CpoiicTBa pyHKIMHA

Jluneitnas pyukuus, e€ rpadpuk. I'paduk dyHKINN ¥ = |X]|

I'paduueckoe pemeHue JHMHEWHBIX YpPAaBHEHHMHM H CHCTEM JIMHEWHBIX

YpaBHEHUHU

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Yucna 1 BEIYMCIIEHUS

KBangpatueii kopeHb w3 uucna. [loHsTHE 00 HppalMOHAIEHOM YHCIIE.

HGCHTI/I‘{HHG HpI/I6J'II/I)KeHI/I$I HPPpaHOHAIIBHBIX YUCCII

CpoiicTBa apudMETHUYECKHX KBaJpaTHBIX KOPHEH M HMX MPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BHIPAKECHUHN M BBIYHCICHUSM. J|eHCTBUTEIBHBIE

qHucia

CreneHb ¢ 1eNbIM MoKa3zaTesneM 1 €€ cBoiicTBa. CTaHIapTHas 3alKCh YUCia



2.1
2.2
23
24

3.1

3.2
3.3

34

3.5
3.6
3.7
3.8
3.9
3.10

4.1

4.2
43

4.4

4.5
4.6
4.7

9 KUIIACC

AnreOpanueckue BbIpaXeHHs

KBanpaThslii TpéxusieH, pa3ioxKeHne KBaIpaTHOTo TPEXUICHA Ha MHOXKUTENN
Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aire0panveckoit 1poou
Cnosxenue, BBIYUTaHUE, YMHOXKECHHE, JAeNIEHUE anredpandeckux apooei
ParmonanbHbIe BEIpaXXEHUS U UX MTPeoOpa3oBaHne

YpaBHEHHsI U HEPABEHCTBA

KBanpatHoe ypaBHeHue, Qopmynaa KOpHEH KBaJApaTHOTO YpaBHEHUS.

Teopema Buera
Pemienue ypaBHeHUH, CBOAAIIMXCA K JMHEHHBIM U KBAJIPATHBIM
[Ipocreitmme npoOHO-paliOHATBHBIC YPaBHEHUS

I'paduueckas uHTEpHIpETaNNsl YPAaBHEHUN C ABYMS MEPEMEHHBIMH M CHCTEM
JUHENHBIX YpaBHEHUH ¢ IByMs NepeMeHHbIMU. [Ipumepsl pemenus cucrem

HEJTMHEHWHBIX YPaBHEHUH C ABYMS TIEPEMEHHBIMHU

Perrenne TeKCTOBBIX 3a71a4 AJIreOpanyecKuM CriocoOomM

UucnoBble HEPaBEHCTBA U X CBOMCTBA

HepaseHcTBO ¢ 0HOM ITEpEMEHHON

PaBHOCHIIBHOCTH HEPaBEHCTB

JInHeliHbIE HEPABEHCTBA C OJHOU NIEPEMEHHOMN

CucreMbl TUHEHHBIX HEPABEHCTB C OAHON NIEPEMEHHOM

OyHKIUU

[Tonstre ¢ynkuuu. OOMacTy oONpeneNeHus W MHOXKECTBO 3HAYeHUM
¢bynkiuu. CriocoOb! 3a1anust GyHKIIHIA

I'paduk pynkuuu. UYteHne cBOWCTB QyHKIUMHU O e€ TpaduKy
[Tpumeps! rpaduKoB QYHKIIHA, OTPAKAIOMINX peaTbHbIe POIECCHI

@OyHKIUY, ONUCHIBAIOIIME TMPSIMYIO M OOpaTHYIO IpPOIMOPIHOHAIBHBIE

3aBHCUMOCTH, UX IrpauKu
@yHKIuu y =x7, y = x°
Oyukiun y = Vx, y = |x|

I'paduueckoe penieHre ypaBHEHUH U CUCTEM YpaBHEHUIH



Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Yucna ¥ BLIYUCICHUS
. ParionanpHble 4YWClia, WppAlMOHATBHBIC YHCIA, KOHEYHbIE M OECKOHEYHBIC
JIECSITHIHBIE IPOOH

MHokecTBO ,Z[GﬁCTBHTCJ'IBHI)IX YHUCCII, HGI;'ICTBPITCJII)HBIG Ypciia Kak 0€CKOHEUHBIE

JACCATUYHBIC I[pO6I/I. Bzaumuo OAHO3HAYHOC COOTBCTCTBUC MCIKIY MHOKCCTBOM

1.2 JIEUCTBUTEIIbHBIX YHCEII U KOOPAUHATHOM NpsiMoil. CpaBHEHUE IEUCTBUTEIbHBIX
qucel
1.3 Apudmernueckre ASUCTBHS C AEUCTBUTEIBHBIMU YUCIAMHU
W3mepenus, npubIMKeHus, OLeHKU. Pa3Mepbl 00bEKTOB OKpY’KaIOLIero MHpa,
14 JUTATENIFHOCTh TIPOIECCOB B OKpyXkaromeM Mmupe. [IpubmmxéHHoe 3HaueHUe
' BEJIMYMHBI, TOYHOCTh NpuOmkeHus. Okpyrienue uucen. [Ipukuaka u omeHka
pe3yJIbTaTOB BBIYMCIICHUN
2 VYpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHUsI C OJHOU IIEPEMEHHOU
2.2 JIuneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIMUXCS K JIMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHH, CBOASIINXCS K KBaAPATHBIM
4 bukBanpatHoe ypaBHeHue. IIpumepsl pelleHuss YpaBHEHUM TPETbEU U
' YETBEPTOU CTEIEHEN PaA3IOKEHUEM HAa MHOKHUTEIN
2.5 Pemenue npoOHO-paniMOHATBHBIX YPaBHEHHHA
2.6 Cucrembl ypaBHEHUI
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €T0 TpaduK
2.8 Pemenue cucreM AByX JIMHEWHBIX YPABHEHUHU C JBYMs IEPEMEHHBIMU
20 Pemenne cucreM IByX YpaBHEHMi, OJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOH CTENIECHU
2.10 ['padmdeckas MHTEpIIPETALINS CUCTEMBI YPABHEHUH C IBYMS TIEPEMEHHBIMH
2.11 Pemenre TeKCTOBBIX 3a71a4 allreOpanyeckuM CriocoooM
2.12 UYuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PeleHne TMHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHON
2.14 Pelenne cucreM JTUHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBagparnble HepaBeHCTBA
516 ['paduueckass mHTEpHpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS

MNEPECMCHHBIMU



3.1

3.2
3.3
34

4.1

4.2

4.3

4.4

4.5

OyHKIMU

KBagparnunas ¢yuknus, e€ rpaduk u cBoictBa. IlapaGoma, KoOpIWHATHI
BEPLIMHBI TapadoiIbl, 0Ch CHMMETPUH MapadoIbl

I'paduxu pynkmit y=kx, y=kx+b n ux cBoicTBa

I'paduxu Gyskuit y=k/x, y = x° 1 X CBOHCTBa

I'paduku pyHKINH , 1 UX CBOHCTBA

YucnoBele NOCIEI0BATEIBHOCTH

OHpCI[CJ'IeHI/IC MU CIOCOOBI 3aJaHus YHUCJIOBBIX MOCIEI0BATECIILHOCTEH. SaﬂaHI/IC

MOCJIEIOBATEIbHOCTH PEKYPPEHTHOM (hopMyItoii u popmyInoit n-ro dieHa

Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeTHUECKOi

MIPOTPECCUU, CYMMBI MIEPBBIX 7 YWICHOB

I'eomerpuueckass mnporpeccus. DopMyibl n-TO  WI€HA TIE€OMETPUYECKOM

IIPOTPECCUU, CYMMBI IIEPBBIX 71 YJICHOB

N3o0paxeHne 4YIeHOB apuU(PMETHUECKOH U TeOMETPUYECKOW Mporpeccuit

TOYKaMH Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHENHBIN U 3KCITOHEHIMAIBHBIN POCT

CrnoHble TPOLEHTHI



ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHMAA

Kon
NpoBepsieMoro
TpeOoBaHuUs

IIpoBepsiemble TpeOGOBaHUS K NPEJIMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOIrpaMMbl OCHOBHOIO
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHHue OnepupoBaTbh IOHATHUSAMU: MHOXECTBO, ITOJAMHOYKECTBO,
omepauuy HaJ MHOXKECTBAMH; YMEHHME OIIEPUPOBATh IOHATHAMMU:
rpad, cBs3HBIN rpad, AepeBo, MK, MPUMEHATh UX IMPHU PELICHUU
3aJja4; yMEHHE UCIIOIb30BaTh rpauueckoe NpeiCTaBIeHNEe MHOKECTB
JUIsL OIIMCAHUS PEAIbHBIX IIPOLIECCOB U SIBICHUH, IIPU PELICHUU 3a1ad

U3 JPYTrUX y4eOHbIX MPEIMETOB

YMeHue onepupoBaTh MOHATUAMM: OIPEACIICHHE, aKCHOMa, TEOpEMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb HWCTUHHBIE M JIOXKHBIE
BBICKA3bIBAHUS, IPUBOJAUTH IPUMEPbl U KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUS BBICKA3bIBaHUM

YMeHue onepupoBaTh MOHATUSAMHU: HATypaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YHUCJO, JEIUMOCTb HATypPaJIbHBIX 4YHUCEN, IPU3HAKU
JEIMMOCTH, 1LI€J0€ YHCIIO0, MOAYJIb 4HCla, OOBIKHOBEHHas ApoOb U
JeCcSITUYHAs Ipo0b, CTAHIAPTHBIA BHJ YMCIA, PAMOHAIBHOE YHCIIO,
UppalMOHANIbHOE YHCIO, apu(METHYeCKUH KBaJpaTHBI KOPEHb;
YyMEHHE  BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBaTh U
yHOpSAAOYMBATh 4YMCIA, NPEACTABIATH YHUCJIA Ha KOOPIWHATHOU
NpsIMOM, OKPYIJISATh YHCIA; YMEHUE JejaTb NPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

VYMeHHe ONepupoBaTh MOHATHSIMHU: CTENEHb C LENBIM ITOKa3aTeseM,
apu(METHYECKUI KBaJpaTHBI KOpeHb, MHOTOYJICH, ajredpandeckas
Ipo0b, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOH CTENEeHU
Oosibllle  €IMHUIIBI; YMEHHE BBINOMHATH PAcUYE€Thl O (opMysam,
npeoOpa3oBaHUsl LENBIX, JAPOOHO-PAlMOHANBHBIX BBIPAKCHUH |
BBIPQKEHUI C KOPHAMH, Pa3OoKEHHE MHOTOWJICHA HAa MHOXKUTENH, B
TOM 4HCJIE€ C HCHOJBb30BaHHEM (OPMYJI Pa3sHOCTH KBAJPaToOB U

KBaJpaTa CyMMBI U Pa3HOCTH

Ymenue OIICPpHUPOBATH MOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHHUC C



OIIHOM MEpPEMEHHOM, 4YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE peulaTh JIMHEHHBbIE U KBAaJAPATHBIE yPABHEHUS,
JNpOOHO-pallMOHATILHBIE YPABHEHUS C OJHOM IEPEMEHHOM, CHUCTEMBI
JIByX JIMHEHHBIX ypaBHEHUM, JIMHEHHBIC HEPABEHCTBA M UX CHCTEMBI,
KBaJpaTHble U JPOOHO-pallOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YUCJIE NIPU PEIICHUN 3aa4 U3 IPYTUX MPEeaMETOB
U TIPaKTUYECKUX 3a7ad; YMEHHE HCIIOJIb30BAaTh KOOPAMHATHYIO
OpSAMYyI0 UM KOOPAWHATHYIO IUIOCKOCTH JUI HM300paKeHUs pELIeHUN

ypaBHEHUI, HEPABEHCTB U CHUCTEM

YMeHue onepupoBaTh MOHATUAMA: QYHKIUA, TpaduKk GyHKIMH, HYITH
byHKIIUY, MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHus, yOBIBaHWS, HaWOOJbIIEC M HAUMCHBIICE 3HAYCHUS
byHKIUY; yMEHUE OTIepUpPOBATH MOHSITUSIMH: npsiMast
NPOTIOPIIMOHATLHOCTD, JTMHEHHAsT (DyHKIUS, KBaIpaTu4Has (yHKIIHS,
oOpaTHasi TPONMOPLUOHATIBHOCTh, Mapaboja, rumepoosa; yMeHue
CTpoUTh rpaduku HyHKIMHA, UCTIOIB30BaTh TPA(UKH TSI OTIPEACTICHHS
CBOMCTB IMPOIIECCOB U 3aBUCUMOCTEH, U peIIeHHs 3aaa4 U3 APyTrux
Y4eOHBIX TIPEAMETOB W PEATbHON IKM3HH, YyMCHHE BBIPAXKAThH

dbopMyiaMy 3aBHCUMOCTH MEXKy BETUYHMHAMU

YMeHue OIIEpUPOBATH MOHATUSAMH: [IOCJIEI0BATEIbLHOCTD,
apudmernyeckas M TeOMETpUYECKass  IMPOrPECcCHUU;  YMEHHUE
UCITOJIb30BaTh CBOICTBA MOCIENOBATENbHOCTEH, (OPMYJBI CyMMBI U
oOuIero ujeHa Ipu pelieHuy 3ajad, B TOM YHCIe 3a/1ad U3 JAPYyrux

y4eOHBIX IPEMETOB U PeaIbHOM KU3HU

VYMeHue pelaTth 3aJaud pa3HbIX TUHOB (B TOM YHCIIE HAa MPOLECHTHI,
JOIM M 4YacTH, [JBUXKEHHE, paboTy, IIEHy TOBapoOB M CTOMMOCTH
MOKYIIOK U YCIIyT, HAJIOTH, 3a/1a4M U3 00JIaCTH yIPABJICHUS JIUYHBIMU U
ceMeiHbIMU  (UHAHCAMH); YMEHHE  COCTaBJISTb  BBIPAKEHUS,
YpPaBHEHUs, HEPAaBEHCTBA M CHUCTEMBbI II0 YCIOBUIO 3aJauH,
HCCIIEI0BATh TOJIyYCHHOE PEIICHHE M OLIEHMBATh IPaBAONOJI00HOCTD

MOJIYYCHHBIX pPC3YJIbTATOB

YMeHue onepupoBaTh MOHATHSAMU: (QUrypa, TOUKa, OTPE3OK, MpsMasd,
7y, JIOMaHasi, yrojl, MHOrOyTOJIbHHUK, TPEYTOJIbHHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUHN TPEYTOJBHUKH, NPSAMOYTOJBHBIM TPEYrOJbHUK,

MenuaHa, OMCCEKTpUCa M BBICOTAa TPEYTOJbHUKA, YETHIPEXYTONbHUK,



10

11

12

13

14

napajiesiorpaMM, pomMO, MpPsIMOYTOJBHUK, KBaJpaT, Tpamneuus;
OKPYXHOCTb, KpYT, KacaTejbHasi; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
durypamu; ymeHue pelarh 3aJaud, B TOM 4YHCJIE U3 MOBCETHEBHOM
JKU3HU, Ha HAXO0XJIEHHWE TNeOMETPUYECKHX BEIMYMH C NMPUMEHEHHEM

U3yYEHHBIX CBOMCTB GUryp U (pakToB

YMeHre OnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUTYp, pPaBEHCTBO
TPEYTOJbHUKOB; TMapaUIeTbHOCTh U TEPHEHANKYJISIPHOCTh TMPSIMBIX,
Yyroll MEXIy NpSAMBIMH, TECPHCHIUKYISAp, HAKIOHHAs, MPOCKIHS,
nonobue Guryp, mogo0HbIe TPEYTOIBHUKH, CAMMETPHUSI OTHOCUTEIIBHO
TOYKA W TPSIMOH;, yMEHHE paclO3HABaTh PaBEHCTBO, CHMMETPHUIO H
nonobue Guryp, mapamieTbHOCTh U MEPIECHANKYISIPHOCTh MPSMBIX B

OKpY’KaloleM MUpe

YMeHue onepupoBaTh IOHATHSAMH: JUIMHA, PACCTOSHUE, YIOJ
(BeqIMYMHA yTIia, CUHYC U KOCHMHYC yrja TPEYrojbHHUKA), IJIOLIAlb;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U O0BEKTOB B OKPYKaIOILIEM
MHUpE; YMEHHE NpPUMEHATh (OpMyJBl TepuMeTpa U IUIOLIAAU
MHOI'OYTOJIbHUKOB, JJIMHBI OKPYXKHOCTH M IUIOIIaAM Kpyra, o0bema
IPSIMOYTOJIBHOTO TapauIeNENUIe1a; YMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUECKHE COOTHOLICHHS  JUIS

BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTOMIaACH

YMeHnue wu3zo0paxaTb IUIOCKHE (QUIypbl W HUX KOMOHWHALIMH,
IPOCTPAHCTBEHHbIE (QUTYPbl OT PYyKH, C TOMOIIbIO UEPTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY MWJIU

CUMBOJIbHOMY OIIMCaHUIO

YMeHHe  onepupoBaTh  IOHATUAMH: IPSAMOYIOJIbHAs — CHUCTEMa
KOOPJMHAT, KOOpPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpOB,
IIPOU3BEJICHUE BEKTOPA HA YUCIIO, CKAIIIPHOE MPOU3BEACHUE BEKTOPOB;
YMEHHE HCIOJIb30BaTh BEKTOPBI M KOOPAWHATHI ULl NPEIACTaBICHUS
JMaHHBIX W pELIeHHs 3aJady, B TOM 4YHUCIE M3 JAPYTruX Yy4eOHbBIX

IIPEAMETOB U PEaJIbHOM KU3HU

YMeHue omnepupoBaTh IMOHSTHUSMHU: CTOJOMKOBBIE H  KPYTOBBIC
IUarpaMMmbl,  TaOJHUIBI, cpeaHee  apudMeTHYecKkoe, MeIuaHa,
HauOoJpIlIee M HAaUMEHbIIEe 3HAYCHHUS, pa3Max YHUCIOBOTO Habopa;

yMEHHE  U3BJIEKaTh, HMHTEPIPETUPOBATH U  MPeoOpa3oBBIBATH
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MHpOpPMAaLIMIO, NPEJCTABICHHYI0 B TabluIax W Ha Juarpammax,
OTpakarolllyl0 CBOWCTBA M XapaKTEPUCTUKHU peajbHBIX MPOLECCOB U
SBJICHUH; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIMYMHBI B

OKpYalolieM MUpe

YMeHue onepupoBaTh MOHATUSAMU: CIy4YalHBIA ONBIT (CIy4yailHBIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (PJIIEMEHTApHBIH HCXO.)
CIIy4aifHOTO OIbITa, CIy4aiiHOE COOBbITHE, BEPOSITHOCTH COOBITHS;
YMEHUE HAXOAWUTb BEPOATHOCTH CIIy4alHBIX COOBITMH B ONBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHUE pelaTh
3aJjaud METOJIOM OpPIraHM30BaHHOIO Inepedopa M C MCIOJIb30BaHHEM
IIpaBWJIa YMHOJKEHHUS; YMEHHUE OLICHMBATb BEPOATHOCTH pEajbHBIX
COOBITUI M SIBJIEHUH, MOHMMATh POJIb MPAKTHUYECKU IOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXAaloIIEM MHUPE U B IKHU3HU;
3HAaKOMCTBO C IIOHATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIHX YKCEN B €T0 POJIBIO B MAaCCOBLIX ABJICHUAX

YMenue BBIOUPATh TOIXOISIIMA W3YYCHHBIH METOA JUIS PEIleHUs
3a7a4¥, MPUBOJAUTH MPUMEPHl MATEMAaTHYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJE U KU3HU, PACIIO3HABATH MPOSBICHUE 3AKOHOB MAaTEMAaTUKHU B
HWCKYCCTBE, OMNUCHIBATh OTACJIbHBIE BBIJAIOIIMECS  PE3YJbTATHI,
MOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HayKH, NPUBOAUTH
MPUMEPBI MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB B OT€YECTBEHHOM

¥ BCEMHUPHOH UCTOPUU



INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D

HO MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS

1 Yucna v BBIYUCICHUS

1.1 Harypanbnble 1 nenbie ynucna. [IpusHaku 1eIUMOCTH LETbIX YUCEI

- OOBIKHOBEHHBIE W JIECATHYHBIE  JAPOOM,  TPOIEHTHI, OECKOHEYHBIC
' MIepUOIUYECKHE TpodH

13 Pamponaneuple  yncna. ApHQMETHYECKHE OINEpalud C  PaldOHAIbHBIMU
' qucIaMu

14 JeiictBuTenpHble yucna. ApudmMeTHueckue onepanud ¢ JAeHCTBUTEIbHBIMU
' qrclIaMu

Ls [TpuOnik€HHbIE BBIUMCICHMS, TMpaBUia OKPYIJICHHUS, TMPHUKUAKA W OICHKA
' pe3ysbTaTa BEIUYMCIEHUN

2 AnreOpanyeckre BhIPaKEeHHUS

2.1 BykBeHHbIE BhIpakeHUsI (BBIPAKEHUS C TIEPEMEHHBIMH )

55 Crenenp ¢ uenbiM nokasareneM. CTENEHb € palUMOHAIBHBIM I10Ka3aTelieM.
. CBoiicTBa cTeneHn

23 MHorouieHbl

24 AnreGpanueckas Apoob

)5 ApudpmeTnueckuii  KOpeHb  HATypaJbHOM  CTENEHH. HeuctBua ¢
' apu(pMeTHYeCKUMU KOPHAMHU HATYpalIbHON CTETIEHU
3 VYpaBHEHUS U HEpaBEHCTBA

31 Llenpie u nOpoOHO-panMOHANbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIMHOCTH
' YpaBHEHUU

35 Llensie u apoOHO-palioHaibHBIE HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
' HEPABEHCTB

3.3 Pertennie TeKCTOBEIX 3a1a4

4 YucnoBble NOCIEA0BATENBHOCTH

4.1 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aaHus IIOCIIEA0BATEILHOCTEH

4.2 Apudmerndeckass u TeoMmeTpuyeckas mporpeccun. Dopmyna  CIOXKHBIX



5.1.

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

IIPOLIEHTOB
OyHKIU
@Oyukiusa, crnocodbl 3amanus  QyHkuumu. I'paduxk  pyHkumu. OOnactb
onpezieNieHusl U MHOKeCTBO 3HaueHui gpyHkuuu. Hymu pynkuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (QYHKIMH. MakcUMyMbl H

MUHMUMYMBbl (QyHKIuM. Hanbombiee W HauMmeHbllee 3HaueHUE (YHKIMM Ha

IIPOMEXKYTKE

Koopaunatsl Ha npsAMOi ¥ TIOCKOCTH
Koopaunarnas npsamas

JlekapToBbI KOOPJUHATHI HA IJIOCKOCTH
I'eomerpus

I'eomeTrpuueckue Gurypsl 1 UX CBOMCTBa
TpeyrosbHuK

MHOroyroiasHUKH

OKpy>KHOCTb U KpYyT

N3mepenune reoMeTpu4ecKiuX BEIUUNH
BekTopsbl Ha m10cKOCTH

BeposiTHOCTB 1 cTaTuCcTHKa
OnucarenbHas CTaTUCTUKA
BepositHOCTB

KomOunaropuka

MHoxecTBa

I'padmr



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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