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IHOACHUTEJIBHAS 3AIIMCKA

AnreOpa sBJII€TCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOI'O OOIIEro 00Opa3oBaHUs: OHA
o0OecrieynBaeT W3y4YCHHE JPYTUX JTUCHUIUIMH, KaK eCTeCTBEHHO-HAy4YHOTO, TaK U
T'YMaHUTAPHOTO IMKJIOB, €€ OCBOEHHWE HEOOXOIMMO ISl MPOJOJDKEHHS 0Opa3oBaHUS U B
NOBCEAHEBHOM Ku3HM. Pa3Butue y o0OydalOmMXCAd HAyYHBIX MPEACTABICHUN O
MPOUCXOXKJIECHUM M CYHIHOCTH aireOpanueckux aOCTpakiuid, Crnocode OTpaKeHUs
MaTeMaTUYECKOW HAyKOW SIBICHHMM © TPOLECCOB B TMPUPOJAE U OOIIECTBE, pPOIU
MaTEMaTUYECKOr0 MOJCIUPOBAHUS B HAyYHOM IIO3HAHHM W B TMPAKTHKE CIOCOOCTBYET
(GOpMHPOBAHHUIO HAyYHOTO MHPOBO33PEHHS M KAdyeCTB MBIIUICHUS, HEOOXOAMMBIX IS
ajanTallii B COBpEeMEHHOM LH(poBoM obOmecTBe. M3ydeHue anreOpbl oOecreyuBaeT
pa3BUTHE YMEHHsI HaOMIOIaTh, CpaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBIIUICHHS, CTIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUS
U BBIBOJBI, (opMmynupoBaTh yTBepkiaeHus. OcBoeHue Kypca anreOpsl oOecrnedruBaeT
Pa3BUTHE JIOTMYECKOTO MBINUICHUS OOYyYaromuXcs: OHM HCIOJB3YIOT JCIyKTUBHBIC W
WHJYKTUBHBIE PacCyXJIeHUs, 00001IeHNe U KOHKPETU3AIUI0, a0CTparupoBaHUe U aHAJIOTHIO.
OOyuenue anreOpe mpeanosiaraeT 3HAYUTEIbHBIH 00BEM CaMOCTOSITEIHLHOU NEATETLHOCTH
oOy4JaronmMxcsi, MOITOMY CaMOCTOSITEIbHOE peIleHHue 3a7ad SBIACTCS pealn3alueit
JEeSTENbHOCTHOTO MIPUHITUIIA O0yUEHHUS.

B crpykrype mnporpamMmbl y4eOHOTO Kypca «Asredpa» Juisi OCHOBHOTO OOIIETo
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJAEpKaTeIbHO-METOANYeCKre TuHun: «Hucna u
BBIYHCIICHUSY, K ANTeOpandecKue BEIPAKCHUS», «YPaBHEHUS U HEPABEHCTBAY, « DyHKIIHNY.
Kaxxnas u3 3Tux comepikarenbHO-METOIMYECKUX JTUHUN Pa3BUBACTCS Ha MPOTSHKEHUH TPEX
JIET U3Y4YEeHHS Kypca, B3aUMOACHCTBYsSI C IPYTUMH €ro JIMHUSIMU. B Xo1e n3yueHust yaueOHOTo
Kypca OOydJarouuMcsl TPUXOJIUTCS JIOTUYECKH pPacCyXJaTh, HUCIOJIb30BaTh TEOPETUKO-
MHOXECTBEHHBIN SI3bIK. B CBS3W C 3TMM B mporpaMMy Yy4eOHOTO Kypca «Anredpa»
BKJIFOYCHBI HEKOTOPHIE OCHOBBI JIOTHIKH, TMPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTeMaTH4ecKoro oOpa3oBaHUS M CIIOCOOCTBYIOIIHME OBJIAACHHUIO OOYYarOIIMMHUCS OCHOB
YHUBEPCAIBHOTO  MareMmaThudeckoro  s3pika.  ConaepkaTelbHOW W CTPYKTYpPHOH
0COOEHHOCTBIO YU4EOHOTO Kypca «Anredpay sSBISETCS €ro MHTETPUPOBAHHBIN XapaKkTep.

Conepxanue nuHUU «Yucia U BBIYUCICHUS» CIYXKUT OCHOBOM ISl JlalibHEMIIEro
M3Y4YEHUSI MATEMATHKH, CIIOCOOCTBYET PAa3BUTHIO Y O0YUYaIOIIUXCS JIOTUYECKOTO MBIIIJICHUS,
(GOpMHpPOBAHUIO yMEHHUS TIOJb30BAThCS ~ ANTOPUTMAMHU, a TakKkKe MPUOOPETCHHIO
PAKTUYECKUX HABBIKOB, HEOOXOIUMBIX AJI MOBCEAHEBHOW XU3HU. Pa3zBuTre MOHATHS O
YuCcJe Ha YPOBHE OCHOBHOIO o00IEro oOpa3oBaHUsI CBS3aHO C palMOHAIBHBIMH U
MPpAMOHATFHBIMU YUCIaMH, (DOPMUPOBAHUEM TMPEICTABICHUN O JCUCTBUTEIBHOM YHCIIC.
3aBepiiieHre OCBOCHUS YHCIOBOM JIMHUM OTHECEHO K CpelHeMY o0IeMy 00pa3oBaHUIO.

CopepxaHue JBYX aireOpanyeckux JUHUNW — «ANreOpanyeckue BBIPAKEHUS» U
«YpaBHEHHsI M  HEPABEHCTBa»  CHOCOOCTBYET (OPMHUPOBAHUIO Yy  OOyYarolUXcs
MaTEMaTUYECKOTo ammapara, HeOOXOIUMOTO I pelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
MPEAMETOB ¥ TPAKTUKO-OPUCHTUPOBAHHBIX 3adad. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusl y4e€OHBI MaTepuana TPYNIUPYETCS BOKPYT paAlMOHAIBHBIX BBIPAKCHUH.



AnreOpa JE€MOHCTpUpPYET 3HAY€HHME MaTEMaTUKH KakK s3bIKa Ui TOCTPOCHUS
MaTEMAaTUYECKUX MOJIEJNICH, OMKMCAHUs MPOLIECCOB U SIBJEHUW pealbHOro Mupa. B 3amaum
oOyueHus anreOpe BXOMAT TaKXkKe NalibHEWIIee pa3BUTHE AITOPUTMUUYECKOTO MBIILICHUS,
HEO0OXOMMOT0, B YaCTHOCTH, JIUII OCBOCHUS Kypca MH(GOPMATHKHU, U OBJIAJICHUE HABHIKAMHU
JIETYKTUBHBIX paccyxaenuid. [Ipeodpa3zoBanue CUMBOJIBHBIX (hOPM CIIOCOOCTBYET Pa3BUTHIO
BOOOpaKEHUS, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUYECTBY.

Copnepxanue  (PYyHKUMOHAIBHO-TPAPUUYECKON JIMHUM HAIEJICHO Ha MOJIyYeHHE
oOyyaromuMucs 3HaHUKW O (PYHKUMSIX KaK BaKHEHUIIEH MaTeMaTHUYeCKOW MoJaenu it
OTIMICAaHWS M MCCIICIOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUIN B NIPHUPOJE M OOIIECTBE.
N3yuenune marepuana crocoOCTBYET Pa3BUTHUIO y OOYYAIOIIUXCS YMEHHS HCIOJIb30BaTh
pa3lINYHbIE BBIPA3UTEIBHBIE CPENICTBA A3bIKA MAaTEMATHKU — CJIOBECHBIE, CUMBOJIMYECKUE,
rpaduyeckue, BHOCUT BKJIaJ B (OPMHUPOBAHME MPEACTABICHUM O pOJM MAaTEMAaTHKU B
Pa3BUTUU LIUBUJIU3AIMHU U KYJIbTYPBHIL.

CornacHo ydeOHOMY IutaHy B 7-9 Kimaccax u3ydaeTcsi yuyeOHBIH Kypc «Anrebpay,
KOTOPBIN BKJIIOUAET CIEAYIOUIME OCHOBHBIE pa3/ielibl cojiepxkaHus: «Hucna u BBIYUCICHUSY,
«Alredpanyeckue BhIpAXKEHUN», « Y paBHEHUS U HEPABEHCTBA», « DyHKIIUI.

Ha u3yuenue yue6Horo kypca «Anredpa» orsoautcs 306 yacos: B 7 kinacce — 102 yaca
(3 gaca B Hexmemto), Brimrovass BIIM «Pemenne HecTanaapTHBIX 3a1aw» ; B 8 kimacce — 102
yaca (3 gaca B Henemno), Bkitouas BIIM «PenieHue npakTUKO-OPUEHTUPOBAHHBIX 3a/1au»; B
9 kmacce — 102 wyaca (3 yaca B Hexaemwo), Bkiwouas BIIM «PemeHune HecTaHIAPTHBIX
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1au».

COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucna v BIYMCICHUA

JpoOu OOBIKHOBEHHbBIE M JECSATHUYHBIE, IEPEXO] OT OJHOW (HOpMBI 3amucH IApoder K
npyroii. IloHATHE palMOHANIBHOTO 4YHUCJIA, 3alUCh, CPAaBHEHUE, YIOPSJAOYMBAHUE
palMOHANIBHBIX YHCeNl. Apu(pMeTHYECKHE AEUCTBUS C palMOHAIBHBIMU YuciaamMu. Pemenue
3a]a4 U3 peaJbHOM MPAaKTUKKU Ha YacTH, Ha IpOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeNIeM: ONPEENIEHNE, IPe0Opa30BaHUE BbIPAKEHHUM Ha
OCHOBE OIpEIeNICHUs, 3aluch 00JbIIMX yucel. [IponeHTsl, 3anuch MPOLEHTOB B BUJE ApoOU
U ApoOu B BUJE NPOLEHTOB. TpU OCHOBHBIE 3aJladyd Ha MPOLEHTHI, pElIeHUE 3aaady W3
peabHON TPAKTUKH.

IIppuMeHeHne NPU3HAKOB JEIMMOCTH, DPAa3j0KEHHE HAa MHOMKWUTEIHW HaTypaIbHBIX
YHCEJL.

PeanbpHble 3aBUCUMOCTH, B TOM YHKCIIE NpsiMas U oOpaTHasi IpONOPLHMOHATIBHOCTH.

Auaredpanveckue BbIpaKeHHUS

IlepemenHbIE, YMCIOBOE 3HAUEHUE BBIPAKECHUS C IEPEMEHHON. JlOoMMyCcTHMBIE 3HAYEHUS
nepeMeHHbIX. llpencraBieHue 3aBUCUMOCTH MEXIY BeIMYMHAMU B BUAEC (OPMYJIBL
Boeruncnenus no ¢opmynam. IlpeobpazoBaHue OYKBEHHBIX BBIPAKEHHM, TOXKJIECTBEHHO



paBHBIE BBIPAKEHMUSI, TIPABIIIA TIPEOOPA30OBAHUS CYMM U TIPOU3BEACHUH, IPABUIIA PACKPBITHS
CKOOOK M MPUBEICHUS MOJOOHBIX CIaraeMbiXx.

CBOIICTBA CTENEHU C HATYPAIBHBIM IOKA3aTEIEM.

Opnowrensl u MHoOrouseHsl. Crenenb MHoOrousneHa. CiioKeHue, BBIYMTAHHUE,
YMHOXXEHHE MHOTOWICHOB. (DOpMysbl COKPAIIEHHOTO YMHOXKEHUA: KBaJpaT CyMMBblI U
KBagpar pasHocTu. QPopmyisia pasHOCTM KBAaAparoB. PasjlokeHHE MHOIOYIEHOB Ha
MHOHUTEH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb  YypaBHEHHsS, IMpaBWia  NOpeoOpa3oBaHusl  ypaBHEHHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JIuHelHoe ypaBHEHUE C OJHOM MEPEMEHHOM, YHMCIO KOPHEW JIMHEMHOTO ypaBHEHWS,
penieHne JMHENHbIX ypaBHEHUN. COCTaBIICHHE YpaBHEHUHM MO YCJIOBHUIO 3adaud. PemeHue
TEKCTOBBIX 33724 C IOMOILBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHE C IByMs IEPEMEHHBIMU U ero rpaduk. CucreMa AByX JTHHEHHBIX
ypaBHEHUH C ABYyMS MEPEMEHHBIMH. Pelienne cucteM ypaBHEHHMM CIIOCOOOM IOJCTAaHOBKH.
[IpuMeps! penieHust TEKCTOBBIX 3a7a4 C IOMOIIBI CUCTEM YPaBHEHUM.

DyHKIUU

Koopaunara toukn Ha npsmou. YucnoBble npoMexXyTKU. PaccrossHue Mexay aByms
TOYKaMH KOOPJAUHATHOU MPSIMOMU.

[IpssmoyronbHast cuctema koopaunat, ocu OX u Oy. Abcuucca u opAauHaTa TOYKH Ha
KOOpJAMHATHOH mockocTH. [Ipumepsl rpadukoB, 3aganubeix hopmynaamu. Urenue rpadukos
peanbHbix 3aBucuMmocTei. Ilonstue ¢ynkuuu. ['padux Pynkmuu. CpoiicTBa (PyHKUIHUH.

Jlunetinas ¢ynknus, e€ rpaduk. I'padux ¢yskmmm y = |X|. 'paduueckoe pernieHue
JIMHEMHBIX YPABHEHUN U CUCTEM JINHEWHBIX YPABHEHUM.
8 KUIACC

Yucnaa v BIYMCICHUA

KBanparusiii kopens u3 umcna. [lonstue o6 uppaunoHanbHOM ymcne. JlecsTuunbie
NpUOJIMKEHUST UppalMOHANbHBIX yucen. CBoiicTBa apu(pMETUUECKUX KBAIPAaTHBIX KOPHEH U
UX TOpUMEHEHHWE K NpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHUH U BBIUUCICHUSM.
JlecTBUTENIBHBIC YHCIIA.

CrerneHb ¢ LenbIM IOKa3aTeneM 1 €€ ceorictBa. CTaHaapTHas 3alKMCh YNCTA.

AJuireOpanyecKkue BbIPasKeHUA

KBagpaTHbIil TpEXUiEH, pa3I0KEeHUE KBAAPATHOIO TPEXUIEHA HA MHOKUTEIIN.

Anrebpanueckass ApoOb. OCHOBHOE CBOMCTBO anrebpamveckorr Apodbu. CroxxeHue,
BBIYMTAHUE, YMHOXKEHUE, JIeJeHUe aiareOpandyeckux ApoOei. PannoHanbHble BBIPAKEHUS U
UX MpeoOpa3oBaHUeE.

YpaBHeHUS U HEPABEHCTBA

KBanparHoe ypaBHeHue, popmyna KOpHel KBajapaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHeHUH, CBOISIIMXCA K JMHEHHBIM M KBaJpaTHBIM. [Ipocteiimme apoOHO-
palMOHAJIbHbBIEC YPABHEHHUSI.



['padrueckas naTEpIpETaLIMS YPABHEHHM C IBYMS IEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YPaBHEHMH C IBYMs IEpEMEHHBIMU. [[puMephl peleHns: CUCTEM HEJIMHEWHBIX YPABHEHUN C
JIBYMSI IEPEMEHHBIMU.

Peliennie TEKCTOBBIX 3aJ1au aareOpandyecKuM CrocoooMm.

HucioBble HEpAaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO C OJHOM IIEPEMEHHOM.
PaBHOCMIBHOCTD HEpaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOM IMepeMeHHOM. CHucTeMbl
JIMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DOyHKUNHA

[Tonsitue dynkuuu. OOIACTh ONpENENeHUs W MHOXKECTBO 3HAYCHWA (PYHKIUH.
Crioco06bI 3aganust GyHKITHIA.

I'padux pynkuu. Yrenue cBoilcTB pyHkiuu no e€ rpaduky. [Ipumepst rpadukos
(yHKIUH, OTpaXKAOIIUX pPeaIbHbIC MPOIECCHI.

@OyHKIUY, OMUCHIBAIOLIUE MPSAMYIO U OOpPaTHYIO MPOMOPIIMOHANIbHBIE 3aBUCUMOCTH, X
rpaduxn. Pyskmun Yy = X2, Y = X3, Y = VX, y=|x|. ['padudeckoe pemenune ypaBHEHH 1
CHUCTEM ypPaBHEHUU.

9 KITIACC

Yuciia v BBIYUCIICHUSA

PaunoHnanbHple 4Wcna, UpPpalMOHANbHBIE YHWCIA, KOHEYHbIE U  OECKOHEUYHBIE
AecsTUYHbIe Ipo0M. MHOXECTBO JEMCTBUTEIbHBIX 4YMCEN, JIEHCTBUTENIbHBIE YHCIA Kak
OeCKOHEUHbIE JIeCATHYHbIE JpoOu. B3auMHO OJHO3HaYHOE COOTBETCTBUE MEXKIY
MHO’KECTBOM JI€HCTBUTEIIBHBIX YACEN U KOOPAUHATHON IIPAMON.

CpaBHeHHE EHCTBUTENBHBIX YUCEN, apu(pMETHUECKUE NEHCTBUS C ACHCTBUTEIHLHBIMU
YUCIIaMU.

Pa3mepbl 0OBEKTOB OKPYXKAIOLIEr0 MHpPA, JJIUTEIBHOCTh MPOLIECCOB B OKPYXKAIOIIEM
MUpE.

[Tpubnux€éHHoe 3HaAYEHHE BEIWYMHBI, TOYHOCTH NpUOMMKeHus. OKpyrieHue uuces.
IIpukuaka u OLEeHKa PE3yIbTaTOB BBIUYNCICHHMN.

YpaBHeHUs U HEPABEHCTBA

JInneliHoe ypaBHeHUE. PellieHrne ypaBHEHN M, CBOASAIIMNXCS K JIUHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOJAIIMXCA K KBaJAPATHBIM.
buksanpatnoe ypasHenue. Ilpumepsl penieHnss ypaBHEHUN TPETbE U YETBEPTOU CTEIICHEN
Pa3JI0KEHUEM Ha MHOXKHUTEIH.

Pemenue  npoOHO-panMOHAIBHBIX  ypaBHEHUW. Pemienwe  TEKCTOBBIX  3ajad
anredpanyeckuM METOJIOM.

VYpaBHeHUEe ¢ IByMs MEPEMEHHbIMU U €ro rpaduk. Pemenue cucreM IBYX JMHEHMHBIX
YPaBHEHMH C IByMs IIEpEMEHHBbIMU. Pemienue cucrem IByX ypaBHEHMH, OOHO U3 KOTOPBIX
JTUHENHOE, a IPyroe — BTOPOil creneHu. [ paduyeckass MHTEPIpETaNysi CUCTEMbl YpaBHEHUN
C ABYMs IIEPEMEHHBIMHU.

Pemenue TekCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.



Pemienne nMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOM. PelieHue cucrem JIMHEHWHBIX
HEPABEHCTB ¢ O7HOM nepeMenHor. KBagparueie HepaBeHncTBa. ['paduueckas uHteprpeTamus
HEPABEHCTB U CUCTEM HEPABEHCTB C IByMs IEPEMEHHBIMU.

DOyHKUNHA

KBanpatuunas ynkuus, e€ rpaduk u cBoicta. [lapabosia, KOOpJUHATHI BEPIIUHbI
napaboJibl, 0Cb CHMMETPUH MapadOoJIbI.

I'paduxu dyuxumit: y = kx, y = kx + b, y = k/x, y = x3, y =V, y = |x| , 1 ux cBoiicraa.

YucsioBbIE MOCIEI0BATEILHOCTH U IPOrPeCcCUM

[Tondatrie  YMCIOBOM  MOCJIENOBATENBHOCTH.  3aJaHuE€  IOCIEJ0BATEIbHOCTU
pEKyppeHTHOH (opMysoi 1 (popMyIIoi N-ro yieHa.

Apudmernueckass u  reoMmeTrpuueckas nporpeccud. Dopmynsl  N-ro  4ieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOTrPECCUil, CyMMbI IEPBBIX N YJIECHOB.

N300pakeHre 4IeHOB apU(PMETUUECKON U T€OMETPUYECKON MPOrpeccuil ToUKaMu Ha
KOOPAMHATHOM TIOCKOCTH. JINHENHBIN U 3KCIIOHEHITUANbHBIN pocT. CII0KHBIE TPOLIEHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IPOI'PAMMBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOSHHS IIPOrpaMMbl YYEOHOTO Kypca «Auredopa»
XapaKTEPU3YIOTCH:

1) naTpuoTHYeCKOe BOCIMTAHHE:

MPOSIBJIEHUEM HHTEpeca K IMPOUUIOMY M HACTOSIIEMY POCCUHUCKONW MaTEMaTHKH,
LEHHOCTHBIM OTHOLICHUEM K JOCTHKEHUSM POCCUHUCKHX MATEMATUKOB M POCCUUCKOU
MaTEMaTUYECKOM IIKOJbI, K HWCIIOJb30BAHUIO HSTHUX JOCTHXKEHHH B JPYrHX HayKax H
MPUKIIAIHBIX chepax;

2) rpa:KIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OO0S3aHHOCTEH TpakJaHWMHA U pean3allii ero Ipas,
MIPEICTABIICHUEM O MAaTEMaTHYCCKUX OCHOBaX (DYHKIIMOHWUPOBAHUS PA3TUYHBIX CTPYKTYD,
SIBJICHUH, TIPOIIEAYP TPaXKJaHCKOTO oOIiecTBa (HampuMep, BRIOOPHI, OIIPOCHI), TOTOBHOCTHIO
K OOCYXJCHHI0O OTUYECKHUX TPOOJeM, CBSI3aHHBIX C TMPAKTHYECKUM MPUMEHEHUEM
NOCTWKEHUM HAyKH, OCO3HAaHMEM BaXXHOCTH MOPAJIbHO-3TUYECKHX MPUHIUIIOB B
NESTEIIbHOCTU YYEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTaHOBKOM HAa aKTHMBHOE y4acTHE€ B PEUICHUW MPAKTHUYECKUX 3a/1a4 MaTeMaTHYECKOU
HAIPaBJICHHOCTH, OCO3HAHMEM BaXKHOCTH MaTeMaTH4YeCKOro oOpa3oBaHHUs Ha MPOTSHKCHHUU
BCEU JKU3HU ISl YCIEIHON PodeCCUOHAIBHON JEATETbHOCTU U Pa3BUTHEM HEOOXOIUMBIX
YMEHUH, OCO3HAHHBIM BBIOOPOM U TOCTPOSCHHWEM WHIWBHUAYaJIbHOW  TpPaeKTOpUU
o0pa3oBaHUS W >KU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX
noTpeOHOCTEHH;

4) 3cTeTHYECKOE BOCIIMTAHHE:



CHOCOOHOCTBIO K 3MOILIMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUATHIO MaTeMaTUYECKUX
OOBEKTOB, 3ajay, pEUIeHUH, pacCyKICHUM, YMEHHI0O BHUIETb MaTeMaTHUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI'0 NO3HAHMA:

OpUEHTALIMEH B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEACTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHsI YEJIIOBEKA, HPUPOJbI U OOIIeCTBa, MOHMMAaHHUEM
MaTeMaTUYECKON HayKH Kak c(epbl UelIOBEUECKOH AEATEIbHOCTH, ATANOB €€ pa3BUTUS U
3HAUMMOCTH JUIS Pa3BUTHS LMBWIM3ALUMU, OBJAQJCHHEM S3bIKOM MAaTEMaTUKU U
MaTE€MaTUYeCKOM KyJbTYpOH KakK CpeICTBOM ITO3HAHHS MHPA, OBJIAJCHHEM MHPOCTEHIINMHU
HAaBBIKAMM HCCIIEJOBATENBCKOMN IEATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, GOpMHPOBAHHME KYJbTYPHI 310POBbS M
IMOLMOHAJIBHOIO 0J1aTrOMOTyYHS:

TOTOBHOCTBIO NPHUMEHSATh MAaTEMAaTHUYECKHE 3HAHUS B MHTEpPEcax CBOEro 3/J0POBbS,
BEJICHUSI 3/J0POBOTO 00pasa KU3HHU (30pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN
U OT/IbIXa, peryJisapHas pusndeckas akTUBHOCTD), CHOPMHUPOBAHHOCTHIO HaBBIKA PEQIICKCHUH,
IpU3HAHUEM CBOETO MpaBa Ha OLIMOKY U TaKOTroO K€ IpaBa JPyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHNUE:

OpUEHTalMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIs1 pelIeHus 3a/1a4 B 00J1acTh
COXPaHHOCTH OKpYXaloLEeHd cpeiabl, MJIAHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOKHBIX
NOCNEACTBUM ANl OKpY’Karollell  cpelpl, OCO3HaHHMEM TIJI00aJbHOrO0  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U ITyTEH UX PEIICHNUS;

8) ajanTanusa K U3MEHSIIOIMMCSH YCJIOBUSAM COLUAIBLHON ¥ NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBHUSX HEOINPEIECIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO AESATENBHOCTh, B TOM YHCJIE YMEHHE YUUTHCS
y Ipyrux Jojed, npuoOpeTaTb B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHHUS, HABBIKU U
KOMIIETEHIIUN U3 OMbITA IPYTHUX;

HEO0OXOAMMOCTbIO B (DOPMUPOBAHMM HOBBIX 3HAHUW, B TOM 4HcCIle (HOPMYIHPOBATH
UJEH, MOHATHUSA, TUIIOTE3bl 00 OOBEKTAaX M SIBJICHUSX, B TOM YHCIE PAHEE HEU3BECTHBIX,
OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, IUIaHUPOBAaTh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAlMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYALIMIO KAaK BbI30B, TPEOYIOIINII KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBIE PEILICHUS U
AecTBus, HOPMyIHPOBATH U OIICHUBATh PUCKU U MOCIEACTBUA, OPMUPOBATDH OTIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

ba3oBble Jlornuyeckue aelcTBUA:

e BBUIBJISTH M XapakTepPU30BaTh CYIIECTBEHHBIE IPU3HAKA MaTEMaTHYECKUX
00BEKTOB, MOHATHIA, OTHOIICHUH MEXIY MOHATUSAMHE, (OPMYITHPOBATH OMPEACICHUS
MOHSATHM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCU(MUKAIIUA, OCHOBAHUS IS
000011IeHNs U CpaBHEHUS, KPUTEPHUH IIPOBOIUMOTO aHAIN3a;



BOCIIPUHUMATh, POPMYIUPOBATH U MPEOOPA30BBIBATH CYKICHUS: YyTBEPAUTEIbHbIE U
OTpHULaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTE€MaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M NIPOTUBOPEYHS B
dakTax, AaHHBIX, HAOMIOJCHUSIX W YTBEPXKIACHHUSIX, MpeiaraTb KpUTEpPHH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW W IPOTUBOPEUNI;

JIEJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€TyKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUCHNUH, YMO3aKJIIOUECHUH 110 AHAJIOTHH;

pa3OupaTh JOKa3aTeabCTBAa MATEMATHMUYECKUX YTBEPXKACHUM (mpsMble U OT
OPOTUBHOIO),  MNPOBOAUTH  CAMOCTOSITEJIBHO  HECJIOXKHBIE  JOKA3aTeJIbCTBA
MaTeMaTuyeckux (PakToB, BBICTpPAMBATh apryMEHTAlMIO, MPUBOAUTH MHPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh CHOCOO penieHusi yuyeOHOM 3aiauu (CpaBHHMBATh HECKOJBKO BAPUAHTOB
pelieHusi, BbIOMpaThb Haubosiee TMOAXOAAIMA C Y4YETOM  CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKkye A1eCTBHUSA.

UCIOJb30BaTh  BOIPOCHl KaK  HCCIENOBATEIbCKUA  MHCTPYMEHT  IIO3HAHMS,
dopMyaMpoBaTh  BONPOCH,  (UKCUpYIOIIME  NPOTUBOpEYHe,  Ipodiemy,
CaMOCTOATENIbHO YCTAHABJIMBATh MCKOMOE W JaHHOE, (OPMHUPOBATh THIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

IPOBOJUTH MO CAMOCTOSITEILHO COCTABJIEHHOMY ILJIaHY HECJIOKHBIN SKCIIEPUMEHT,
HEOONBILIOE HCCIEOBAHUE II0 YCTAHOBJIIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00bEKTa, 3aBUCUMOCTEN O0BEKTOB MEXKIY COOO;

CaMOCTOSITENILHO ~ (pOpMYyNIUpPOBaTh OOOOIIEHUST M BBIBOJABI IO pe3yibTaTaM
OPOBEJAEHHOIO  HAOJIOJIEHUS,  HMCCIEJOBAaHMS,  OLCHUBAThb  JIOCTOBEPHOCTH
IOJIyYEHHBIX PE3yIbTaTOB, BBIBOJOB U 0000IEHNUH;

POrHO3UPOBAaTh  BO3MOXHOE pPa3BUTUE MpoIecca, a TakkKe BbIIBUIAThH
IPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undgopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOUHOCTH UH(OpMALINU, JTaHHBIX, HEOOXOIUMBIX
JUISL PELLICHUS 3a/1a4H;

BbIOMpATH, aHAJTM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(DOPMALUIO
pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

BbIOMpaTh (QopMy MpencTaBieHUs HHPOPMAIMH M WUIIOCTPUPOBATH PEIIAEMBbIC
3aJjauM CXeMaMH, JuarpaMmmamMu, HHOHM rpauKoil 1 uX KOMOUHAIMSIMUY;

OLIEHHMBATh HAAEKHOCTh MH(POPMALUMU I10 KPUTEPHUSM, MPENJIOKEHHBIM YUUTEIEM
WK cPOPMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:

BOCIIpUHUMATh U (OPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBUM C YCJIOBUSMU U
HEJSIMU OOILEHHUS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX
U [UCBMEHHBIX TEKCTaX, JaBaTb [OSICHEHUS 110 XOJYy pELICHHUS 3a1ayu,
KOMMEHTUPOBATH MOJTYYECHHBIN pE3yJIbTAT;



B X0/€ OOCYXIEHHUs 3a/laBaTh BOMNPOCHl MO CYLIECTBY OOCYXIaeMOH TEMBlI,
po0JIeMBl, pelaeMoi 3a1auu, BbICKa3bIBAaTh €U, HALICJIEHHbIE HAa IOUCK PELICHMUS,
COMOCTAaBIISATh CBOM CYXKACHHS C CYXICHUSMU JPYTHX YYacTHUKOB JHAJIOTa,
OoOHapyXMBaThb pa3JIM4M€ U CXOACTBO TMO3UIMUH, B KOPPEKTHOM (opme
(GopMyIUpOBATh Pa3HOTIACHS, CBOM BO3PAXKCHHUS;

e IMPEACTABIATH pE3yJbTaThl PEIICHHs 3aJadd, SKCIEPUMEHTA, HCCIEIOBaHUs,
IPOEKTa, CaMOCTOSITEJIbHO BbIOMpATh (opmar BBICTYIUIEHHS C Y4Y€TOM 3ajad
Ipe3eHTAlMi U OCOOEHHOCTEN ayJUuTOpUU;

e IIOHMMATh U MCHOJb30BATH MIPEUMYIIECTBA KOMAHAHOW U UHAUBUAYaJIbHON pabOThI
IPU pelIeHUU YYeOHbIX MaTEMaTHUECKUX 3a7a4;

e IpPUHMMATh II€JIb COBMECTHOH JI€ATENbHOCTH, IUIAHUPOBATh OPraHU3aLUIO
COBMECTHON paloThl, pacHpenesiarh BUAbl pabOT, JOroBapuUBaThCA, OOCYXAATh
poIiecC U pe3yabTaT paboThl, 0000IIaTh MHEHHS HECKOJIbKUX JIFOJIEH;

e YyuYacCTBOBaTh B TPYMIOBBIX Qopmax paboTel (00CYyXIeHUs, OOMEH MHEHHSIMH,
MO3TOBbI€ LITYPMbI U JIPYTHUE), BBIMIOIHATH CBOIO 4acTh pabOThl M KOOPIAWHUPOBATH
CBOM JEMCTBUS C APYTUMHU YI€HAMH KOMaH/bl, OLIEHUBATh Kaue€CTBO CBOErO BKJIAJAA
B OOWMHA MNPOAYKT 1O KpUTEpHUsIM, CHOPMYJIUPOBAHHBIM  YYAaCTHUKAMHU
B3aUMOJICHCTBHS.

PeryasiTuBHBIC YHMBeEpPCAJIbHbIC YUeOHbIe NelCTBHUA
Camoopranusanus:

e CaMOCTOSITENIbHO COCTaBJIATh IIAH, QITOPUTM pElIeHUs 3a7aud (WM €ro 4acTh),
BBIOMpATh CMOCOO peleHuss ¢ YYETOM HMMEIOLIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHThI PELIEHUH C YUYETOM
HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

e BJAAETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca U pe3ysbTara
pelIeHus: MaTeMaTHYeCKOM 3aauu;

e IMpPEABUAECTb TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTh IpPU PELICHUU 3a]ayH,
BHOCHUTb KOPPEKTHBBI B JACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAllIEHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

e OLCHUBATh COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTU I[IOCTaBJICHHOM UM U

YCIIOBUSIM, OOBACHSATH MPUYHMHBI JOCTHKEHUS WM HETOCTHUKEHUS LN, HAXOAUTh
OIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIbTATDBI

K xoniy oOydeHuss B 7 kKJjacce OOydYarOIIUHCSA IMOJYYUT CIEAYIOIIUE MPEIMETHbBIC
pEe3yJIbTATHI:

YucJia 1 BbIYUCIEHUS

BrImonHsITh, codeTasi yCTHbIE W NMUCHMEHHBIC TPHUEMBI, apu(PMETHICCKUE JTCUCTBUS C
paLMOHAIBLHBIMU YHACJIAMH.



Haxoautb 3HaueHUs YMCIOBBIX BBIPAXKEHUH, NIPUMEHATH PazHOOOpa3Hble CHOCOOBI U
OpUEMBI BBIYMCICHUS] 3HAYEHUN IPOOHBIX BBIPAKEHUM, COJEP)KALIUX OOBIKHOBEHHbBIE U
JECATUYHBIE IPOOH.

[lepexonute OT onHOM (GOpMBI 3amucu  dYHCEN K Apyroil (mpeoOpa3oBHIBATH
AECSITUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO TPOOB).

CpaBHHBaTh U yIOPSI0YMBATH PALIMOHAIBHBIE YHCIIA.

OKpyrisaTh yucia.

BpIMONHAT NPUKMAKY W OLEHKY pPE3yJbTaTa BBIYMCICHUW, OLEHKY 3HAYEHUU
YUCJIOBBIX  BBIP@KEHUW. DBBINOMHATE JEHCTBHA CO CTENEHSIMHM C  HATypaJbHBIMHU
IIOKAa3aTEIISIMH.

IIpuMeHATh NPU3HAKYU JIEIMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HaTYpPaIbHBIX YUCEIL.

Pemare mpakTHKO-OpUEHTUPOBAHHBIE 3a/1a4d, CBS3AaHHBIE C OTHOLIEHHWEM BEJIMYUH,
IIPONIOPLMOHAIBHOCTBIO BEJIWYMH, NMPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUS
3aJa4 ¢ yu€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

AnredpanvyecKue BbIpaKEHUA

Hcnonb3oBaTh anreOpanvyeckyr0 TEPMHUHOJOTHIO M CHUMBOJIMKY, NPUMEHATH €€ B
IIpoLIECCE€ OCBOEHUS yUeOHOT0 MaTepHala.

Haxoauts 3HaueHus: OyKBEHHBIX BBIPAKEHUN MPU 3aJaHHBIX 3HAUCHUAX TIEPEMEHHBIX.

BommonHsaTe 1npeoOpa3oBaHus LEJIOTO0 BBIPAKEHHWS B MHOTOWIEH IPUBEICHUEM
NOJJOOHBIX CJIaraéMbIX, pAaCKPBITUEM CKOOOK.

BBINONHATE YMHOKEHUME OJHOWIEHA HAa MHOTOWIEH M MHOIOYJIEHAa Ha MHOTOYJIEH,
OPUMEHATH (DOPMYIIBI KBaJpaTa CyMMBbI U KBaJpara pa3HOCTH.

OcCy1IecTBIATh Pa3IOKEHUE MHOTOWICHOB HA MHOYKUTEIU C ITOMOILBIO BBIHECEHUS 3a
CKOOKM  OOIIero MHOXUTEN, TPYNIUPOBKH  CIAraéMblX, I[pUMEHEHUs  (GopMyll
COKPAIEHHOI'O YMHOKEHHS.

[IpumensaTh npeoOpa3oBaHUsT MHOTOWIEHOB [JIsi PELIEHUs Pa3IMYHbIX 3a1ad U3
MaTE€MaTUKH, CMEXHBIX NPEIMETOB, U3 PEATbHON IPAKTHKHU.

HUcnonb30oBaTh  CBOWCTBA  CTENEHEW C  HATYpPAIBHBIMH  IIOKA3aTeNsIMH IS
peoOpa30BaHus BEIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pewars nuHelHbIE ypaBHEHNs ¢ OHOW NIEPEMEHHOW, IPUMEHSIS MpaBUia Iepexona oT
HMCXOJHOTO YpPaBHEHHs K PaBHOCHUIBHOMY eMy. IIpoBepsATh, ABISIETCA M YUCIO KOPHEM
YpaBHEHUS.

[TpumensaTsh rpaduueckre METO bl IPHU PEILICHUN JIUHEWHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupaTe npuMepsl map 4YUcend, SBISIOIUXCS PEIICHUEM JIMHEHMHOrO YPaBHEHHUS C
JIBYMsI IIEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IUIOCKOCTH TpadUK JIMHEHMHOrO YypaBHEHUS C JBYMs
[IEPEMEHHBIMHU, N0JIb3YSCh T'paUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

PemaTte cuctembl JBYyX JMHEHHBIX YPAaBHEHWM C JBYyMS IIEPEMEHHBIMH, B TOM YHUCIIE
rpaduyecku.



CocTaBisTh U pelaTh JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YpaBHEHUM IO
YCJIOBHIO 3aJlauM, UHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJa4yd MOJIyYEHHBIN
pe3yJbTar.

DOyHKUNHA

N3o0paxkatb Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIWHATaM, Jy4H, OTpPE3KH, WHTEpPBaJbl, 3aIlUChIBATh YHCIIOBBIE MPOMEKYTKU Ha
anredpanyeckoM S3bIKe.

OTrMeuaTrh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku muHeHHbIX QyHkunid. CTpouTs rpaduk GyHKINU Y = [X|.

OnuceiBaTh C TOMOIIBI0 (DYHKIIMI HM3BECTHBIE 3aBUCUMOCTH MEXY BEIMUYMHAMM:
CKOPOCTb, BPEMS, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTD, IPOU3BOUTEIIBHOCTD, BPEMSI,
00bEM paboTHI.

Haxonute 3HaueHne PyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cocod mpeACcTaBlIeHUs U aHAIM3a UH(POPMAIINH, U3BIIEKATh U
MHTEPIPETUPOBATH UH(HOPMAIINIO U3 TPAPUKOB PEATHHBIX MPOIECCOB U 3aBUCHMOCTEH.

K koniy oOydenuss B 8 kjacce oOydaromMiics MOTYYUT CIEIYIOIIUME MPEIMETHbIE
pPE3YJIbTaTHI:

Yucnaa v BIYMCICHUSA

Hcnonb30BaTh HadallbHBIE MPEACTABICHUS O MHOYKECTBE JCUCTBUTEIBHBIX YHCEN IS
CpaBHEHUS, OKPYTJICHUS U BBIUYMCICHUH, M300paXkaTh JEHCTBUTEIbHBIC YMCIIA TOYKAMHU HA
KOOPJIMHATHOM MPSIMOU.

[IpuMeHsaTh MOHATHE apUPMETUUECKOTO KBaJIPaTHOT'O KOPHS, HAXOJIUTh KBaJpaTHbHIC
KOPHHU, HCMOJB3ysl NpPU HEOOXOJUMOCTU KaJIbKYJATOP, BBINOJHATh MPEeoOpa3oBaHUs
BBIPAKECHUH, COJCPKAIINX KBAAPATHBIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anucy OONBIIMX U MaJbIX YUCEN C IMOMOIIBIO JIECATUYHBIX ApOOei u
crerneHei yncina 10.

AnredpanyecKue BhIpaKeHU

[IpuMeHATh MOHATHE CTENEHU C LEJbIM IOKa3aTelieM, BBINOJHATH MPeoOpa3oBaHUs
BBIPAXKECHUU, COJEPKAIINX CTENICHH C LEJIBIM [TI0KA3aTEIEM.

BhINONHATE TOXKIECTBEHHBIE MPE0Opa30BaHMUs PAlMOHAIBHBIX BBHIPAKEHUN HAa OCHOBE
MpaBuJil ICUCTBUI HAJl MHOTOWIEHAMH U aJlreOpanyecKUMHU IPOOSIMH.

PackiianpiBaTh KBaAPATHBIN TPEXWIEH HA MHOKHUTEIU.

[IpumensaTe npeoOpa3oBaHWs BHIPAKCHWA ISl PENICHHS pa3IWYHBIX 3a1ad U3
MAaTEMAaTUKH, CMEKHBIX IPEIMETOB, U3 PEAJIbHON IIPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHble, KBaApaTHBIC YPABHEHUS U PAlMOHAIbHBIC YPABHEHUS, CBOASIIAECS
K HUM, CUCTEMBI JIByX YPAaBHECHHUH C JBYMS IIEPEMEHHBIMM.

[IpoBoaMTE MpOCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUN, B TOM YHUCIIE
C MpUMEHEHUEM TpaduuecKux IpeacTaBlieHUu (yCTaHaBIMBAaTh, UMEET JIM YPABHEHHUE WU
crcTeMa YPaBHEHUH pEIlIeHUs, €CII UMEET, TO CKOJIBKO, U Ipoyee).



[lepexoauTh OT ClIOBECHOW (POPMYITHPOBKH 3ajlayu K €€ anreOpandecKoil MOJEIu C
IIOMOIIBIO COCTABJICHUS YPABHEHUsI WM CHUCTEMbl YpPaBHECHUH, WHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a/]1a4¥ ITOJIyUYEHHBIN PE3YJIbTAaT.

[IpumeHAT, CBOMCTBAa 4YHCIOBBIX HEPABEHCTB JJIsI CPAaBHEHHMS, OLCHKH, pelIaTh
JUHEHHBIC HEPaBEHCTBA C OJHON TMEPEMEHHONW W WX CHCTEMBI, N1aBaTh T'PaPUIECCKYIO
WJUTIOCTPALMI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA

[lonumath ¥ HCMOJB30BaTh (YHKIMOHAIbHBIE TOHSATUS U S3bIK  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHHsI), OMpenesaTh 3HaUYeHUE (DYHKLIMHU MO 3HAYEHUIO apTyMEHTa,
OTIpENIeNSITh CBOMCTBA QYyHKIIUHU T10 €€ TpaduKy.

Crtpoutsb rpaduku 3eMeHTapHBIX (YHKIMA BUIA:

y = kiX,y = x2,y = x3,y = |X|, Y = VX, OIIHCBIBaTH CBOHCTBA YHCIOBOI (YHKIMH IO &
rpaduKy.

K xoniy oOydenus B 9 kjacce oOy4arOmUNCS TOTYYUT CIEAYIOLUIUE MPEAMETHBIC
pEe3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUA

CpaBHUBATH U YIIOPSAAOUYUBATH PALIUOHAIIBHBIC U UPPALMOHAIBHBIE YHCIIA.

Breinonuars apudmernueckue ASMCTBUS ¢ pallMOHAIBLHBIMUA YUCIaMU, COUYETasl YCTHbBIC
Y IMCbMEHHBIE MPUEMBI, BBITIOJIHATH BBIYUCIICHUS C UPPALIMOHAIIBHBIMU YUCIIAMM.

Haxonute 3HaueHHMs cCTENEHEW C LENbIMU II0Ka3aTelssMU W KOPHEU, BBIYUCIITH
3HAYEHHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriaTh NEUCTBUTENBHBIE YMCIIA, BBINOJHATh MPUKUAKY pPE3yJbTaTa BBIYUCICHUM,
OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUA U HEPABEHCTBA

Pemate sMHENHBIE W KBaJpaTHbIE YPABHEHUS, YPAaBHEHUS, CBOASLIMECS K HHUM,
npocTenime ApoOHO-pallMOHANIbHBIE YPABHEHHUS.

PemaTte cuctemsbl AByX JTUHEMHBIX YPAaBHEHUN C ABYMs IEPEMEHHBIMU U CUCTEMBI JBYX
YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISCTCS JTUHEUHBIM.

PemaTte TekcTOBBIE 3amayM alreOpandeckuM CIOCOOOM C TMOMOIIBIO COCTABJICHHS
YPaBHEHUSI WIM CUCTEMBI IBYX YPABHEHUH C IBYMSI IIEPEMEHHBIMMU.

IIpoBoauTh MpocTenne UCCIEA0BAHUSA YPABHEHUN U CUCTEM YPAaBHEHUMN, B TOM YUCIIE
C MpUMEHEHUEeM rpaduuecKkux MpeJCcTaBieHUl (yCTaHABIMBATh, UMEET JIU YpaBHEHUE WU
CUCTEMA YPAaBHEHMI pELICHUs, €CIIM UMEET, TO CKOJIBKO, U ITpoUee).

Pemate nuHeiiHbIe HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pEIICHUE
HEPABEHCTB HA YMCJIOBOU IPSIMOM, 3alIMCHIBATH PEIIEHUE C [IOMOIBIO CUMBOJIOB.

Pemate cucCTEMBl JMHENMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE
KBa/IpaTHOE HEPABEHCTBO, HM300pa)kaTh pELICHUE CHCTEMbl HEPABEHCTB HA YHCIOBOM
[PAMOM, 3aIUCHIBATh PELUICHHUE C TOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELIEHUU PA3JIMYHBIX 3a7a4.



DyHKUMHA
PacriosnaBath  (yHKUMM ~ M3y4YeHHBIX  BHUJOB.  [loka3piBaTh  CXeMaTHYECKH

pAacIoNIoKEHUE Ha KOOPIAMHATHOM MI0CKOCTH TpadukoB GpyHKuui Buna: y = kx, y = kx + b,y
=kix, y=ax2 + bx + ¢, y = x3, y = VX, y = |x|, B 3aBHCHMOCTH OT 3HadYeHHii
K03(pUIIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

Ctpouts 1 U300paXkaTh CXeMaTHUECKH IpauKi KBaAPATUYHBIX (DYHKINN, OMUCHIBATD
CBOMCTBA KBaIPATUYHBIX (DYHKIIMH 110 UX rpaduKam.

PacnioznaBate kBagpaTuuHyro (QyHKOUIO 10 (opmysie, NPUBOIUTH MPUMEPHI
KBaJIpaTHUHBIX QYHKIIUHN U3 peadbHON )XU3HU, PU3UKU, TEOMETPHUH.

YucioBble MOCI€10BATEIbLHOCTH M MPOrpeccuu

Pacno3naBath apu(MeTHUYECKYyI0 M TEOMETPHUYECKYI0 MPOTPECCHH TMPHU Pa3HbBIX
crioco0ax 3a7aHusl.

BbIMONHATE BBIYKMCIICHUS C UCIOJIb30BaHUEM (DOpMyIT N-TO wieHa apuPMETHYECKON U
reOMETPUUECKOU MPOrPECCUil, CyMMBI IIEPBBIX N YJICHOB.

N3006paxaTh 4ieHbI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPJUHATHOMN TIOCKOCTH.

Pemarp 3amaum, CBsI3aHHBIE C YHCIOBBIMM I1OCJIEJOBATEIBHOCTSAMU, B TOM YHCIIE
3aJ]a4uM U3 peasIbHOM JKMU3HHU (C HCIOIb30BAaHUEM KaJIbKYJISATOPA, HIU(POBBIX TEXHOJIOTU).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KJIIACC

Ne i/

HaumeHoBaHMe pa3/ieioB U TeM
NMPOrpaMmbl

Yucna v BeiunciieHusa. PalioHaibHbIe
qucia

AnreGpanueckre BbIpaXeHHs

VYpaBHEHMS U HEPABEHCTBA

Koopaunate! u rpadpuku. OyHKIUN

[ToBTOpenme u 0600IIEeHNEe

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

8 KJIACC

Ne i/m

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

IToBTopenue 7 kiace. Yucna u
BbluncieHs. KBagpaTHble KOpHU

Yucna u BeranciaeHus. CTeneHs ¢ OCJIbIM
IIoKa3aTcjiem

AnrebpanuecKue BbIpaXKEeHHUS.

KoanuyecTBO 4acoB

Bcero

25

27

20

24

102

KonTtpoJbHbIe
padoThI

KoanuyecTBO 4acoB

Bcero

15

KonTpoibHbIe
padoThI

IpakTnyeckue
padoThI

IIpakTHyeckue
padoThbI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcesl

bubnunoreka [IOK
https://m.edsoo.ru/7f415b90

bubnuorexa [JOK
https://m.edso0.ru/7f415b90

bubnunoreka [IOK
https://m.edsoo.ru/7f415b90

bu6moreka [JOK
https://m.edsoo.ru/7f415b90

bu6moreka [JOK
https://m.edsoo.ru/7f415b90

DJIEKTPOHHBIE

(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcebl

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KBagpartublii TpéxuneH
AnreOpanueckye BbIpaKeHUsI.
Anrebpanueckas 1poob

VYpaBHeHus u HepaBeHcTBa. KBanpaTHble
YpaBHEHHUS

VYpaBHeHus v HepaBeHCTBA. CUCTEMBI
YpaBHEHUU

VYpaBHenusa u HepaBeHCTBA. HepaBeHcTBa

@yHkuuu. OCHOBHBIE OHATHUSA
Oyukiuu. YucinoBbie PyHKIUH

[ToBTOpenue n 0600IIEHNE

9 KUIIACC

Ne i/m

HanmeHoBaHMe pa3ie/ioB U TeM
NPOrpamMMbl

Yucna u BeIYUCICHUS. JIeCTBUTEIbHEIC
qucia

YpaBHEHHUS 1 HEPABEHCTBA. Y PABHEHUS C
OJHOM MEPEMEHHOM

VYpaBHeHus 1 HepaBeHCTBAa. CHCTEMBI
YpaBHEHUU

VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa

15 1
15 1
13
12 1
5
9
6 2
102 6

KoaunuyecTBO 4acoB

Bcero
padoThI
9
14 1
14 1
16 1

KonTtposbHbIe

IIpakTH4eckue
padoThbI

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

bubnunoreka [IOK
https://m.edsoo.ru/7f417af8

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6moreka [JOK
https://m.edsoo.ru/7f417af8
bu6moreka [JOK
https://m.edsoo.ru/7f417af8

bu6moreka [JOK
https://m.edsoo.ru/7f417af8

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

DJIEeKTPOHHbBIE

(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmorexa [JOK
https://m.edsoo.ru/7f419d08

bubmuoreka [JOK
https://m.edso00.ru/7f419d08

bubmuoreka [JOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

OyHKIMHU

YwucaoBbIe MOCISIOBATCILHOCTH

[ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aIUs
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

15

18

102

https://m.edso0.ru/7f419d08

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

bubmuoreka [JOK
https://m.edso0.ru/7f419d08

bubmuoreka [JOK
https://m.edsoo0.ru/7f419d08



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

ITOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
Kosmn4yecTBo 4acoB DJIeKTPOHHBIE
Nen/m  Tema ypoka Kontpoabnubie IIpakTnueckme Aara HHpPOBEIC
Bcero U3yuyeHHsi o0Opa3oBaTe/bHbIE
padoThI padoThI pecypesI

[ToBTOpenue. CioxxeHne U BHIYUTAHUE,

YMHOXEHHE U JieJieHue yncen(5-6 ki). 1

[ToHsATHE pallMOHATIBHOTO YHCIIA

[ToBTOpenue. CioxxeHne u BEIUNTAHUE,

YMHOKEHUE U JIeIeHne Jrcen(5-6 Ki). 1

Apudmerndeckue neicTBHS C

palMOHAIbHBIMU YU CIIAMU

IToBTopenue. [Iponopunu. YpaBHeHuU .

Pemenne 3amau (5-6 k). Apupmerndeckue 1

JENCTBUS C pallMOHAIbHBIMU YHCIAMHU

IToBTopenue. [Iponopunu. YpaBHeHuU .

Pemenwe 3amau (5-6 k). Apupmernueckue 1
JENCTBUS C pallMOHATIbHBIMU YHCIAMHU

[ToBTOopenne. KoopauHaTHas TIOCKOCTS. (5-

6 k1) ApudMeTrnuecKue TeUCTBUS C 1
paloHaIbHBIMU YHCIAMHU

Bxonnas padora. Apudpmernyeckue

1
JICUCTBUSA C PallMOHAIBHBIMU YUCIIAMU
CpaBHeHue, ynopsiiouYMBaHue 1
paLMOHABHBIX YHUCEI
CpaBHeHMe, yNOPAI0YMBAHUE 1
palMOHATBHBIX YHUCEI
BIIM 1 CpaBHenue, ynopsiiounBaHue 1

PpalrOHAJIbHBIX YU CCIT



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM
CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM

CreneHb ¢ HaTypaJbHBIM [TOKA3aTEIEM

BIIM 2 Crenenb ¢ HaTypaJIbHbIM
HoKa3areneM

CrenieHs ¢ HAaTypaJIbHBIM I1OKa3aTCJICM

Pemenue ocHOBHBIX 3a/1a4 Ha poOH,
IPOLICHTHI U3 peallbHON MPAKTUKU

BIIM 3Permienne OCHOBHBIX 33a7a4 Ha APOOH,

IIPOLICHTHI U3 PEabHOU NPAKTUKU

Pemenre oCHOBHBIX 3a/1a4 Ha ApoOH,
MPOLEHTHI U3 PeabHOM MPAKTUKH

BIIM 4 Pemienre 0CHOBHBIX 33/1a4 Ha ApoOH,

MPOLEHTHI U3 PealIbHOM MPAKTUKH

[Ipu3Haku neIMMOCTH, Pa3I0KEHHsS Ha
MHOXHTEIH HATYPAJIbHBIX YHCET

BIIMSIIpu3Haku AeIMMOCTH, Pa3JIOKEHUS
Ha MHOXKUTENIM HATYpaJIbHBIX YHCEel

Peanbnble 3aBucumoctu. Ilpsamas n
oOpaTHas MPOMOPIMOHATBHOCTH

Peanbuble 3aBucumoctu. Ilpamas u
oOpaTtHas MPOMOPIUOHAIBHOCTH

BIIM 6Peanbnbie 3aBucumocti. [Ipsimas u
o0OpaTHasi MPOMOPIHOHATBHOCTH

Peanbnble 3aBucumoctu. Ilpsamas n
oOpaTHas MPONOPIMOHATBHOCTH

KonrtponbHas padorta no teme

bubmmoreka [JOK
https://m.edsoo.ru/7f4211de

bubmuoreka [JOK
https://m.edso00.ru/7f421382

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f42154e

bubmmoreka [JOK
https://m.edsoo.ru/7f4218be



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

26

27
28

29

30

31

32

33

34

35

36

37

38
39

"PanuoHanpHbIe ynucia"
BykBeHHBIE BBIpaXKEHUS

DopMmysl

BIIM 7®opmyisl

BIIM 8llepemennsie. JlomycTrumbie
3HAYEHHUSI IEPEMEHHBIX

[IpeoOpazoBanre OYKBEHHBIX BBIPAKCHU,
pacKpbITHE CKOOOK M MIPUBEACHHUE MOTOOHBIX
CJIaraeMbIxX

BIIM 9lIpeobpazoBanre OyKBEHHBIX
BBIPa)KEHUH, paCKphITHE CKOOOK U
NpUBECHNE TOJO0HBIX ClIaraeMbIX

[IpeobpazoBaHre OyKBEHHBIX BbIPAXKEHUH,
pacKphITHE CKOOOK U MPUBEAECHUE MOT00HBIX
cJlaraeMbIxX

[IpeoOpazoBanrie OyKBEHHBIX BBIPAKCHHM,
PacKpbITHE CKOOOK M TIPUBEACHHUE TTOIOOHBIX
cJlaraeMbIxX

BIIM 10CgoiicTBa cTeneHu ¢ HaTypaibHbIM
HoKa3areneM

CBolicTBa CTEIICHU C HaTypaJIbHbIM
IIOKa3aTcjieM

BIIM 11CBoiicTBa cTeneHU ¢ HATYpaJIbHbIM
nokasaresiem

MHoro4jieHbl

MHoro4jieHbl

CrnoxxeHue, BBIYUTaHHUE, YMHOKCHHE

bu6mmorexa [IOK
https://m.edsoo.ru/7f41feec

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41fafa

bubmmoreka [JOK
https://m.edsoo.ru/7f41fd70

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f421382

bu6mmoreka [IOK
https://m.edsoo.ru/7f42154¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218be

bu6mmorexa [IOK
https://m.edsoo.ru/7f42276e

bu6mmorexa [IOK
https://m.edsoo.ru/7f422930

bu6mmoreka [IOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

40

41

42

43

44

45

46

47

48

49

50

o1

52

53

54

MHOI'O4JICHOB

BIIM 12CnoxeHnue, BEIYUTaHUE,
YMHOXEHHE MHOTOWJICHOB

CJ'IO)KCHI/IG, BbBIYUTAHUC, YMHOXKXCHUC
MHOI'O4YJICHOB

BIIM 13Crnoskxenne, BEIUUTAHHE,
YMHOKE€HUE MHOTOYJICHOB

DopMyJIbl COKPAILIEHHOTO YMHOKEHUS

BIIM 14®opmyiibl COKpaIEHHOTO
YMHOXKEHUS

DopMyJIbl COKPAIEHHOTO YMHOXEHHUS

DopMyJIbl COKPAILIEHHOTO YMHOKEHUS

BIIM 15®o0pmyiibl COKpaIEHHOTO
YMHOXKEHUS

PaznoxeHne MHOTOYICHOB HA MHOXKHTCIIH

PaznoxxeHre MHOTOYJICHOB HA MHOKHTEIIH

BIIM 16Pa3znoxenne MHOTOYJIEHOB HA
MHOKUTEIIN

Pasznoskenne MHOTOYJICHOB Ha MHOXKHUTEIIH

KoHnTponbHas paboTta mo teme
"Anrebpanyeckue BeIpakeHUs"
YpaBHeHue, mpaBuiIa Mpeodpa3zoBaHus
YPaBHEHUs, PABHOCWIBHOCTb YPABHEHUI
BIIM 17JIunelinoe ypaBHEHHE C OOHOU
IIEPEMEHHOM, PELICHUE JTMHENHBIX

https://m.edsoo.ru/7f422af2

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f422cc8

bu6mmoreka [IOK
https://m.edsoo.ru/7f422fca

bu6mmorexa [IOK
https://m.edsoo.ru/7f423182

bu6mmorexa [IOK
https://m.edsoo.ru/7f42432a

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f42464a

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f424c12

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f424fd2

bubmuoreka [JOK
https://m.edsoo.ru/7f4251d0

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f423312

bubmuoreka [JOK
https://m.edsoo.ru/7f4237fe

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f4239de



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

55

56

57

58

59

60

61

62

63

64

65

66

67

68
69

YpaBHEHUU

JInHeitHOe ypaBHEHHE C OJTHOW MMEPEMEHHOM,

peleHne JIMHENHBIX YPaBHEHUI

JInHetHOE ypaBHEHHE C OJTHOW NIEPEMEHHOM,

peleHue JIMHEMHBIX YPaBHEHUI

BIIM 18Perrenue 3agad ¢ IOMOIIBIO
YpaBHEHUU

BIIM 19Pentenne 3aga4d ¢ IIOMOIILIO
YpaBHEHUU

Pemenne 3a1a4 ¢ mOMOIIBIO YpPaBHEHUM

BIIM 20Perntenne 3aga4d ¢ IOMOIILIO
YpaBHEHUHU

JIuHeliHOE ypaBHEHHE C IBYMS
HEepEeMEHHBIMH U €ro rpaduk

JIuHeitHOe ypaBHEHHUE C IBYMS
MEPEMEHHBIMH U €ro rpaduk

Cucrema ByX JIMHEHHBIX YpaBHEHUH C
JByMs1 IIEPEMEHHBIMU

BIIM 21Cuctema nByX JTHHEHHBIX
YpaBHEHUI C ABYMS MIEPEMEHHBIMU

Cucrema ByX JIMHEHHBIX YpaBHEHUH ¢
JBYMs IEPEMEHHBIMU

Cucrema ByX JIMHEHHBIX YpaBHEHUH C
JByMs1 IIEPEMEHHBIMU

BIIM 22Pemienue cucteM ypaBHEHUI

Pewenue cucreM ypaBHEeHUN

BIIM 23Pemuienue cucreM ypaBHEHUN

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f420482

bu6mmorexa [IOK
https://m.edsoo.ru/7f42064e

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f420806

bubmmoreka [JOK
https://m.edsoo.ru/7f4209a0

bubmmoreka [JOK
https://m.edsoo.ru/7f420e6e

bu6mmoreka [IOK
https://m.edsoo.ru/7f427c32

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f427e8a

bubmmoreka [JOK
https://m.edsoo.ru/7f42836¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f4284de

bubmmoreka [JOK
https://m.edsoo.ru/7f42865a

bubmmoreka [JOK



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a

70
71

72

73

74
75

76

7

78

79

80

81

82

83

84

85

Pemenue cucrem ypaBHeHHUI
BIIM 24Peuienue cucreM ypaBHEHUN

KonTponbnas pabora no teme "JInHeiiHbie
ypaBHEHUA"

KoopannaTa Toukn Ha npsiMoit

Hucnossle MPOMEKYTKH

BIIM 25YucnoBsie MPOMEKYTKH

PaccrosHne Mexly IByMsl TOUKaMH
KOOPAMHATHOW MPAMO

BIIM 26PaccrosiHue MeXIy ABYMsI TOYKaMHU
KOOPJIMHATHOU IIPSIMOM

[IpsimoyTonbHAs cucTeMa KOOPAWHAT Ha
TUIOCKOCTH

BIIM 271IpsimoyrospHas cuctema
KOOpAMHAT Ha IIOCKOCTH

BIIM 28IIpumeps! rpaduKoB, 3aJaHHBIX
bopmynamu

[Tpumeps! rpadukoB, 3a1aHHBIX GopMyIaMu

BIIM 291Ipumeps! rpadukoB, 3aJaHHBIX
dbopmynamu

Yrenue rpauKoB peasibHbIX 3aBUCUMOCTEN

BIIM 30Yrtenue rpadukoB peaabHbIX
3aBUCUMOCTEN

BIIM 31Ilonsitne hbyHKIuH

https://m.edsoo.ru/7f4287d6

bu6mmoreka [IOK
https://m.edsoo.ru/7f421044

bu6mmoreka [IOK
https://m.edsoo.ru/7f41de76

bu6mmoreka [IOK
https://m.edsoo.ru/7f41dff2

bu6mmorexa [IOK
https://m.edsoo.ru/7f41el6e

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41e42a

bubmmoreka [JOK
https://m.edsoo.ru/7f41e8a8

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41ed80

bu6mmorexa [IOK
https://m.edsoo.ru/7f41ea24

bu6mmorexa [IOK
https://m.edsoo.ru/7f41ef06



https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06

86
87

88

89

90

91

92
93
94

95

96

97

98

99

100

101

102

I'padux pyskmm

CgoiicTBa GyHKIHHA
CoiicTBa GyHKIMH
BIIM 32JTuneitnas pyHKIus
Jluneiinas QpyHKIUSA

[MocTpoenwne rpaduka nuHelHON QyHKINN

[MocTtpoenwne rpaduka nuHeHHON QyHKINN
BIIM 33I'paduk byskmmm y =|X|

BIIM 34 I'paduk ¢pysHkuuu y =[x|
KonTtponbHas pabota mo teme "KoopauHaTsl

u rpaduku. Oyukuun" / Beepoccuiickas
npoBepoyHas pabora

Wrorosas koHTpOIBHAS paboTa /
Bcepoccutiickas mpoBepouHasi pabota

[ToBTOpEHNE OCHOBHBIX NOHATHUN U METOA0B
Kypca 7 kinacca, 0000IIeHe 3HAaHHA

[ToBTOpEeHNE OCHOBHBIX MOHSTHI U METOJI0B
Kypca 7 kinacca, 00001IeHe 3HAaHHHA

[ToBTOpEHME OCHOBHBIX MOHATHUI U METOA0B
Kypca 7 kinacca, 00001eHre 3HaHUI

[ToBTOpEHNE OCHOBHBIX NOHATHUIN U METOA0B
Kypca 7 kinacca, 0000IIeHe 3HAaHHA

[ToBTOpEHME OCHOBHBIX MMOHATHH U METOIOB
Kypca 7 kinacca, 00001IeHe 3HAaHHHA

[ToBTOpEHME OCHOBHBIX NOHATHUI U METOA0B

bu6mmorexa [IOK
https://m.edsoo.ru/7f41f078
bu6mmorexa [IOK
https://m.edsoo.ru/7f41flfe

bu6mmoreka [IOK
https://m.edsoo.ru/7f427282

bubmmoreka [JOK
https://m.edsoo.ru/7f427412

bubmmoreka [JOK
https://m.edsoo.ru/7f426d1e

bu6mmorexa [IOK
https://m.edsoo.ru/7f41f50a

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f429c6c¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f429f32

bubmuoreka [JOK
https://m.edsoo.ru/7f42a0e0

bu6mmorexa [IOK
https://m.edsoo.ru/7f42a27a

bu6mmorexa [IOK



https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

© 00 N o O

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Kypca 7 kinacca, 00001IeHre 3HAaHHHA

8 KUIACC

Ne i/m

Tema ypoka

MHorouJjieHbl, JSUCTBHSA C MHOTOUYJICHAMH.
KBanpaTHblii KOpEeHb U3 UUCIa

@DopMyJIbl COKPAILIEHHOTO YMHOXKEHHUSI.
[Tonatue 06 nppanOHAIILHOM YHCIIe

Pa3znosxenre MHOTOUYJIEHA HA MHOKUTEIH,
ypaBHeHHUS. JlecaTuuHbIe TPUOIIKEHUS
HppalMOHAILHBIX YHCET

Bxonnas pabota. [lecsTuunbie
MPUOTKCHUS UPPANMOHAIEHBIX THCETT

JlericTBUTENIbHBIE YUCIIA

CpaBHEHHE IEUCTBUTEIIBHBIX YHCEI

BIIM 1CpaBHeHue qeHCTBUTEIbHBIX YUCEN
Apudmernaeckuit KBapaTHbBIN KOPEHb

BIIM 2VpaBHenue Buja X2 = a

102

KoaunuyecTBo yacoB

Bcero

N N

KouTpoJabHbie
padoTbI

IIpakTnyeckue
padoThI

JlaTa
H3ydeHust

https://m.edsoo.ru/7f42a900

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTeJibHbIE

pecypchl

bubmmorexa [JOK
https://m.edsoo.ru/7f42d452

but6mmoreka [JOK
https://m.edsoo.ru/7f42eaaa



https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

10

11

12

13

14

15

16

17

18

19

20

21

22

CoiicTBa apuMeTHudecKux KBaApaTHBIX
KOpHEUN

CaoiicTBa apu(pMETHIECKUX KBAAPATHBIX
KOpHEM

BIIM 3IIpeobpa3oBaHue YUCIOBBIX
BBIpA)KEHUH, ColeprKaIlluX KBaJIpaTHbIC
KOpHHU

[Ipeo6pa3oBaHue YHCIOBBIX BBIPAKECHUIA,
coJiepKaluX KBaJpaTHbIE KOPHH

BIIM 4IIpeo6pa3oBanne YMCIOBBIX
BBIpAXCHUH, COJIepIKaIINX KBaJIpaTHBIC
KOpHHU

[IpeobpazoBaHme YMCIOBBIX BHIPAKEHUH,
COJZlepKaIuX KBaJIpaTHbIE KOPHU

BIIM 5 CrereHs ¢ LEIBIM ITOKA3aTEIIEM

CrannapTHas 3anuch yucia. Pazmepsr
00BEKTOB OKpY>KaloIIero Mupa (ot
AJIEMEHTAPHBIX YACTHUI] O KOCMHYECKUX
00BEKTOB), JUIUTEIBHOCTh MPOLIECCOB B
OKpY’KarolleM MUpe

BIIM 6 CgoiicTBa cTENEHU C LEIBbIM
roKaszaresiem

CBOICTBA CTEIICHU C TCJIBIM ITOKa3aTCIEM

BIIM 7 CBoiicTBa cTENEHU C LIEIBIM
nokas3aTejieM

CBoiicTBa CTEIICHU C O CJIBbIM ITOKA3aTCIIEM

CBOICTBA CTEIICHU C T CJIBIM I1OKa3aTCIEM

but6mmoreka [IOK
https://m.edsoo.ru/7f42d862

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f42d862

bubmmorexa [JOK
https://m.edsoo.ru/7f42dd26

but6mmoreka [IOK
https://m.edsoo.ru/7f42ded4

bu6mmorexa [IOK
https://m.edsoo.ru/7f42e0be

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f42e262

bubmmorexa [JOK
https://m.edsoo.ru/7f4354a4

Bbubnuoreka [JOK
https://m.edsoo.ru/7f436098

bubmmorexa [JOK
https://m.edsoo.ru/7f435648

bubmmorexa [JOK
https://m.edsoo.ru/7f435648

but6mmoreka [IOK
https://m.edsoo.ru/7f435648

but6mmoreka [JOK
https://m.edsoo.ru/7f43599a

but6mmoreka [JOK
https://m.edsoo.ru/7f435ed6



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

23
24

25

26

27

28

29

30

31

32

33

34

35

36

37

KBagpartsslii TpéxuneH
KBagpartsslii TpEXuieH

BIIM 8 Pa3noxeHue KBagpaTHOrO
TpEXUJIEHA HA MHOKUTEIN

Pa3noxxenue kBagpaTHOTO TpEXUIEeHa Ha
MHOXKHUTEITH

KonrponsHast pabota o temam
"KBanpaTtHsie kopHu. CreneHu.
KBanpatnslii TpexuneH"

BIIM 9 AnreGpanyeckast poOb

I[OHyCTI/IMBIG 3HA4YCHHUA IICPEMCHHBIX,

BXOAAINIUX B aJII‘GGPaI/I‘-ICCKI/Ie BBIPpAXKCHUA

Z[OHYCTI/IMBIC 3HA4YCHUA [ICPEMCHHBIX,

BXOOAIIHUX B anre6pa1/1qec1<ne BBIPpAXKCHUA

OCHOBHOE CBOWCTBO areOpamdecKon
Ipodu

BIIM 10 Coxkpaiienue apobeit
Coxkpaienue apooei

BIIM 11 Coxkpamenue apo6ei

BIIM 12 Cnoxxenue, BEIYUTAaHHUE,
YMHOXCHHE | JICTICHUE aNre0OpanvdecKux
npobeit

CJ'IO)KGHI/IC, BbBIYUTAHUC, YMHOXCHUC U
JieNieHne anreOpandecKux Apooeit

CnoxxeHne, BBIUUTaHUE, YMHOXKEHUE U
neneHue anredpanyeckux Apooeit

but6mmoreka [JOK
https://m.edsoo.ru/7f42fd38

bu6mmorexa [IOK
https://m.edsoo.ru/7f42fd38

bubmmorexa [JOK
https://m.edsoo.ru/7f42ec80

bubmuorexa [JOK
https://m.edsoo.ru/7f430382

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f4308e6

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f430a8a

Bbubnuoreka [JOK
https://m.edsoo.ru/7f430f44

bu6mmorexa [IOK
https://m.edsoo.ru/7f430f44

bu6mmorexa [IOK
https://m.edsoo.ru/7f43128c

Bbubnuoreka [JOK
https://m.edsoo.ru/7f4315c0

but6mmoreka [JOK
https://m.edsoo.ru/7f4318c2



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

BIIM 13 Cnoxenue, BBIYUTaHHUE,
YMHOKEHUE U JIEICHNE aNreOpandeckux
npo0Oeit

[IpeobpazoBaHue BhIpaKEHUN, COACPKAIITIX
anreOpanveckue apoou

[IpeoOpazoBanue BBIPAKEHUN, COACPIKAIINX
anredpanveckue 1podu

BIIM 14 IIpeo6pa3oBaHue BbIpaKeHUI,
cofieprKallluX anredpandeckue Ipoou

KontponbHas padoTa o teme
" Anrebpanueckas 1poon"

KBanpatHoe ypaBHeHUE

HenonHoe kBagpaTHOE ypaBHEHHE
HenonHoe kBagpaTHOE ypaBHEHNE
dopmysia KOpHEH KBaJpaTHOTO YpaBHEHUS
dopMya KOpHEH KBaPATHOIO YPaBHEHUs
dopMya KOpHEH KBaPATHOI'O YPaBHEHUs
Teopema Buera

Teopema Buera

BIIM 15 Pemenue ypaBHEHUN, CBOAAIUXCS
K KBaJIpaTHbIM

Pemienue ypaBHeHUH, CBOAIIUXCS K
KBaJpPaTHBIM

but6mmoreka [{OK
https://m.edsoo.ru/7f431a20

bu6mmorexa [IOK
https://m.edsoo.ru/7f43259c

bubmuorexa [JOK
https://m.edso0.ru/7f432736

but6mmoreka [IOK
https://m.edsoo.ru/7f432736

bu6mmoreka [IOK
https://m.edsoo.ru/7f431d36

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f42eela
bu6mmorexa [IOK
https://m.edsoo.ru/7f42eela
bu6mmorexa [IOK
https://m.edsoo.ru/7f42eela
but6mmoreka [JOK
https://m.edsoo.ru/7f42f158
bubmmorexa [JOK
https://m.edsoo.ru/7f42f3f6
bubmuorexa [JOK
https://m.edsoo.ru/7f42f5a4
Bbubnuoreka [JOK
https://m.edsoo.ru/7f42fef0
Bbubnuoreka [JOK
https://m.edsoo.ru/7f430076

Bbubnuoreka [JOK
https://m.edsoo.ru/7f43c542

bubmmorexa [JOK
https://m.edsoo.ru/7f43c3d0



https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0

53

54

55

56

57

58

59

60

61

62

63

64

65

[Ipocreiimue ApoOHO-paLlOHATIbHbIE
ypaBHEHHUS

BIIM 16 IIpocreiimue qpooHO-
pannoHaIbHbIE YPAaBHEHUS

PereHne TeKCTOBBIX 337124 C IIOMOIIBIO
KBaJPATHBIX YPABHCHUI

BIIM 17 Pentenne TEKCTOBBIX 3a1ay C
MOMOIIIBIO KBAaJIPATHBIX YPAaBHEHUIA

KonTponbnas pabora no teme "KBanpaTtabie
ypaBHEeHUS"

JIuneliHOE ypaBHEHHE C ByMs
NIEpEMEHHBIMH, €ro rpaduk, mpuUMepbl
peuieHusl ypaBHEHUH B LENBIX YHCIIAX

BIIM 18 JIuneitHoe ypaBHEHUE C ABYyMS
NEpPEMEHHBIMHU, €ro rpaduk, mpuMepbl
pelIeHNs ypaBHEHUH B LENIBIX YUCIIAX

JIuHeitHOE ypaBHEHUE C IBYMS
MIePEeMEHHBIMH, €T0 rpaduk, MpUMepbI
peuieHusl ypaBHEHUH B LEIbIX YHCIIaxX
Pemienue cucreM nByX JIMHEWHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
Pemienue cucreM IBYX JIMHEWHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMU

BIIM 19 Pemienne cuctem ABYX JTMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
[IpuMmeps! penieHust CUCTEM HEJTMHEHHBIX

YPaBHEHUH C ABYMS IEPEMEHHBIMU

BIIM 20 ITpumepsl pemieHns cucTeM
HEJIMHEUHBIX YPABHEHUH C ABYMS
MIepEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f4328c6

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f432b6e

bubmuorexa [JOK
https://m.edsoo.ru/7f42f75¢c

but6mmoreka [{OK
https://m.edsoo.ru/7f42f8f6

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f4301f2



https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

66

67

68

69

70

71

72

73

74

75

76

7

78

79

I'paduueckas MHTEpHIpeTaLUs YPABHEHUS C
JBYyMsl IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHUH C IByMs IEPEMEHHBIMU
I'paduueckas uHTEpHIpeTaLUs YPABHEHUS C
JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHHUH C IByMs IEPEMEHHBIMU
Pemenne TeKCTOBBIX 3a71a4 ¢ IOMOIIIbIO
CUCTEM ypaBHEHUI

BIIM 21 Pemienue TeKCTOBBIX 3a4a4 €
IIOMOILBIO CUCTEM YPaBHEHUI

Pemenne TeKCTOBBIX 3a7ja4 ¢ IOMOIIBIO
CUCTEM yPaBHEHUM

BIIM 22 YucnoBbsle HEPaBEHCTBA U UX
CBOMCTBA

BIIM 23 YucnoBble HEpaBEHCTBA U UX
CBOMCTBA

BIIM 24 HepaBeHCTBO ¢ OAHOM
MepEeMEHHON

JInneliHble HEPABEHCTBA C OJTHON
IIEPEMEHHOM U UX pELICHUE

JIuHeliHble HEPAaBEHCTBA C OHOMN
IIEPEMEHHOM U UX pPELICHUE

JIuHeiiHbIe HEPaBEHCTBA C OJHOM
MEPEMEHHOM U UX PEIICHUE

BIIM 25 CucteMbl TUHEIHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHHE
CucreMbl TUHENHBIX HEPABEHCTB C OQHON
IIEPEMEHHOM U UX pPELICHUE

BIIM 26 CucTteMbl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEUICHUE

but6mmoreka [{OK
https://m.edsoo.ru/7f43d6d6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

Bbu6nuoreka [JOK
https://m.edsoo0.ru/7f42c692

but6mmoreka [JOK
https://m.edsoo.ru/7f42c840

Bbubnuoreka [JOK
https://m.edsoo.ru/7f42ch88

but6mmoreka [JOK
https://m.edsoo.ru/7f42cd2c



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c

80

81

82

83

84

85
86

87

88

89

90

91
92

93

94

N3o6paxkenune perieHus TMHEHHOTO
HEPABEHCTBA U UX CUCTEM Ha YUCIIOBOMN
IpsAIMOM

BIIM 27 N300pakeHune peneHus
JMHEWHOIO0 HEPABEHCTBA U UX CUCTEM Ha
YUCIIOBOM MIPSMOU

KonTponbhas padbota no temam
"HepasenctBa. Cuctemsl ypaBHEeHUI"

[onsatne GpyHKINU

BIIM 28 O6nacth onpeaeneHus u
MHOYKECTBO 3HaUYCHUH (pyHKITHH

CrniocoOsl 3aanus GyHKIUH
I'padux pynkumn

BIIM 29 CgoiicTBa (pyHKIIUH, UX
oToOpaxeHue Ha rpaduke

Urenue u noctpoeHue rpadukoB GyHKIIHHA
[Tpumeps! rpadukoB GpyHKINH,
OTpaXKaIOIIKX peasbHbIE MPOLIECCHI

@DyHKIUH, ONHUCHIBAIONIUE NPSIMYIO U
00paTHYIO MPONOPLHOHATILHBIE
3aBUCUMOCTH, UX IrpauKu

BIIM 30 I'mmep6oia

BIIM 31 I'unmep6oina

I'paduk pynkumu y = x?

Oyuakmum Y =X2, Yy = X3,y = VX, y = [X[;
rpaduyueckoe pereHne ypaBHEHUH 1
CHUCTEM YpaBHEHUI

but6mmoreka [{OK
https://m.edsoo.ru/7f42c9e4

bu6mmoreka [IOK
https://m.edsoo.ru/7f42c9e4

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f433c12

bubmuorexa [JOK
https://m.edsoo.ru/7f433d84

but6mmoreka [{OK
https://m.edsoo.ru/7f434bbc

Bbubnuoreka [JOK
https://m.edsoo.ru/7f4343e2

Bbubnuoreka [JOK
https://m.edsoo.ru/7f434572

Bbubnuoreka [JOK
https://m.edsoo.ru/7f434d38



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
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96

97

98

99

100

101
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BIIM 32IloBTOpeHNE OCHOBHBIX MOHATHI U
METOIOB KypcoB 7 U 8 KJIacCOB, 000011IeHHE
3HaHuil / Beepoccuiickas mpoBepodHas
pabota

Hroroas koHTpoabHas padboTa /
Bcepoccuiickas mpoBepouHas paboTa

[ToBTOpEHNE OCHOBHBIX MOHATHUI U METOJ0B
KypcoB 7 u 8 KJ1accoB, 0000IICHIE 3HAHUN

BIIM 33 [loBTOpEHNE OCHOBHBIX MOHATUH U
METOIOB KypcoB 7 H 8 KJIacCOB, 000011IeHIE
3HAHUU

[ToBTOpEHNE OCHOBHBIX MOHSATHI 1 METO/IOB
KypcoB 7 u 8§ Ki1accoB, 0000I1IeHre 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATHUI U METOJ0B
KypcoB 7 u 8 KjaccoB, 00001IeHne 3HAaHU I
BIIM 34 IloBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB KypcoB 7 M § KJIacCOB, 000011IeHHE

3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB
KypcoB 7 1 8 Kj1accoB, 000011IeHNe 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

9 KJIACC
Ne
T
i eMa ypoka
1 PaHI/IOHaJ'II)HBIe quciia, I/IppaIII/IOHaJ'IBHI)Ie

YyHucja, KOHCYHBbIC U OeCKOHEUHBIE

102

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
HU3yYeHUS

but6mmoreka [{OK
https://m.edsoo.ru/7f4371aa

bu6mmoreka [IOK
https://m.edsoo.ru/7f434eb4

bubmuorexa [JOK
https://m.edsoo.ru/7f43736¢

but6mmoreka [JOK
https://m.edsoo.ru/7f437510

Bbubnuoreka [JOK
https://m.edsoo.ru/7f4376b4

bubmmorexa [JOK
https://m.edsoo.ru/7f436b88

but6mmoreka [JOK
https://m.edsoo.ru/7f437858

DJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTte/ibHbIE

pecypcebl


https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858
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11

12

13

14

15

JECSATHUYHBIE TPOOH

BIIM 1 MHoOecTBO IeHCTBUTEILHBIX YUCEIT,
JICUCTBUTEIIBHBIC YMCIIa KAK O€CKOHEUHBIC
JECATUYHBIC TPOOH

BIIM 2 B3auMHO OJTHO3HAYHOE
COOTBETCTBUE MEKY MHOKECTBOM
JICUCTBUTEIIBHBIX YHCE 1 MHOXKECTBOM
TOYEK KOOPJIMHATHOM IIPSIMOM

CpaBHeHUE IEHCTBUTENBHBIX YUCel, apud-
METHUYECKHUE JIEUCTBUS C IEHCTBUTEIbHLIMUA
gucinaMu. BxogHas pabora.

BIIM 3 IlpubnmxénHoe 3HaUYeHUE
BEJIMYMHBI, TOUHOCTb MPUOIMKEHUS

Oxpyrienue gucen
BIIM 4 OkpyriieHue uncen

[Ipuknaka u OlleHKa pe3yJIbTaTOB
BBEIYHCJIEHUN

BIIM 5 Ilpukuaka u OLiCHKa PE3yJIbTaTOB
BBIYHCIICHHUI

JIuneiinoe ypaBHeHue. Pemenue ypaBHeHU,
CBOJALIMXCS K JINHEHHBIM

JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH,
CBOJAIINXCS K TMHEHHBIM

BIIM 6 KBagpatHoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJALINXCS K KBaJAPAaTHBIM

KBanparHoe ypaBHeHue. Pemenue
YPaBHEHM, CBOAIIMXCSA K KBaJPaTHBIM

BIIM 7 bukBagpaTHble ypaBHEHHUs

bukBaapaTHbie ypaBHEHUS

but6morex [JOK
https://m.edsoo.ru/7f43bf66

bubmuorexa [JOK
https://m.edso0.ru/7f43c542

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c542

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c3d0

but6mmoreka [IOK



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0

16

17

18

19

20

21

22

23

24

25

26

27

28

BIIM 8 [Ipumepsl penieHust ypaBHEHUN
TPEThEU U YETBEPTOM CTEIECHEN
Pa3JIoKEHUEM HA MHOKUTEIIN

[Ipumepsl pelieHns: ypaBHEHUM TPEThEH U
YeTBEPTOU CTETNIEHEN PA3JIOKEHUEM Ha
MHOXKHUTEITH

BIIM 9 Pemienne npoOHO-paliiOHaTBEHBIX
ypaBHEHUH

Pemenue npoOHO-paliMOHANbHBIX YPaBHEHUN

BIIM 10 Pemrenne TeKCTOBBIX 3a1a4
anreOpanvdecKuM MeTOA0M

Penienune TeKCTOBBIX 3aJja4 aNreOpanyeckium
METOJIOM

BIIM 11 Pemienue TeKCTOBBIX 3a7a4
anreOpanvdecKuM METOA0M

KonrponsHas pabota no teme "YpaBHEHHUs C
OJIHOM TIepeMeHHOI"

BIIM 12 VYpaBHeHue ¢ AByMsI IEPEMEHHBIMU
u ero rpaduk

VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU U €TO
rpaduk

Cucrema ByX JIMHEHHBIX YPaBHEHUH €
JBYyMsI IEPEMEHHBIMU U €€ pEIICHNE
Cucrema 1ByX JIMHEHHBIX YPaBHEHUH €
JBYMsl [IEPEMEHHBIMU U €€ PEIIECHNE

BIIM 13 Cuctema aByx JHHEHHBIX
YPaBHEHHH C IByMs IEPEMEHHBIMU U €€
pelieHne

https://m.edsoo.ru/7f43c3d0

bubnunoreka [IOK
https://m.edsoo.ru/7f43c9b6

bubnunoreka [IOK
https://m.edsoo.ru/7f43c9b6

but6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

bubnunoreka [IOK
https://m.edsoo.ru/7f43d0b4



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

29

30

31

32

33

34

35

36

37

38
39

40

41

42

Cucrema 1ByX JIMHENHBIX YPaBHEHUH €
JBYMs [IEPEMEHHBIMU U €€ pEIICHNE
Pemenne cucreM 1ByX ypaBHEHUH, OHO U3
KOTOPBIX JINHEHHOE, a APYroe — BTOPOH
CTCTICHH

BIIM 14 Pemenue cucreM ABYX ypaBHEHU,
OJIHO U3 KOTOPBIX JIMHEMHOE, a APyroe —
BTOpPOM CTENIEHU

Pewrenue cucreM 1ByX ypaBHEHUH, OJHO U3
KOTOPBIX JINHEWHOE, a APyroe — BTOPOU
CTEIIECHU

BIIM 15 Pelenue cucteM OByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JUHEWHOE, a Jpyroe —
BTOpPOM CTEIIEHU

I'paduueckas uHTEpIIpETALINS CUCTEMBI
YpaBHEHUH C IBYMS NIEPEMEHHBIMU

BIIM 16 Pemrenne TeKCTOBBIX 3a1a4
anreOpanvdecKkuM criocooom

BIIM 17 Pemienne TEKCTOBBIX 3a1a4
anredpandeckuM crnocodom

Kontponbnas padota o teme "Cucremsl
ypaBHeHUI"

HucnoBble HEPaBEHCTBA U UX CBOMCTBA
HucnoBble HEPaBEHCTBA U UX CBOMCTBA

JIuHeliHble HEPABEHCTBA C OHOMN
MIEPEMEHHOM U UX pEIICHUE

JIuHeiiHbIe HEPaBEHCTBA C OHOM
MEPEMEHHOM U UX PEIICHUE

JIuneliHble HEPABEHCTBA C OJJTHON

bu6moreka [JOK
https://m.edsoo.ru/7f43d23a

bubnunoreka [IOK
https://m.edsoo.ru/7f43d55a

but6mmoreka [IOK
https://m.edsoo.ru/7f43ad5a

but6mmoreka [IOK
https://m.edsoo.ru/7f43af08

bu6moreka [JOK
https://m.edsoo.ru/7f43af08

bubnunoreka [IOK



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

43

44

45

46

47

48

49
50

51

52

53

54

55

56

57

HepeMCHHOﬁ " UX PpCUICHUC

CucreMbl TUHEHHBIX HEPABEHCTB C OAHON
IIEPEMEHHOM U UX pELICHUE

CucreMbl TUHENHBIX HEPABEHCTB C OAHON
IIEPEMEHHOM U UX pELICHUE

BIIM 18 Cuctembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELICHUE

KBanpaTHble HepaBeHCTBA U UX pElLlIEHUE

KBa,Z[paTHBIC HCEPaBCHCTBA U UX PCHICHUC

BIIM 19 KBagpaTHbie HEpaBEHCTBA U HX
pelieHue

KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE
KBanpaTHble HEpaBEHCTBA U UX PELLIECHUE

I'paduueckas HHTEpIIpETALINS HEPABEHCTB U
CHCTEM HEPaBEHCTB C JIByMsI IEPEMEHHBIMHU
BIIM 20 I'paduueckas uHTEepIipeTanus
HEPaBEHCTB U CUCTEM HEPaBEHCTB C JIByMsI
NepeMEHHBIMHU

KonrtpomnbHas pabota o teme
"Hepasenctna"

KBanparuunas ¢pyHkuus, e€ rpaduk u
CBOICTBa

KBangparuunas ¢pyHkuus, e€ rpaduk u
CBOMCTBA

BIIM 21 KBaapatuunas ¢pyHkims, e€ rpaduk
U CBOMCTBA

[Tapabosna, KOOpAUHATHI BEPIIUHBI
1apadoJIbl, OCb CHMMETPHH TTapadOJIbI

https://m.edsoo.ru/7f43af08

bu6moreka [JOK
https://m.edsoo.ru/7f43b098
bu6moreka [JOK
https://m.edsoo.ru/7f43b21e

bu6moreka [JOK
https://m.edsoo.ru/7f43b5a2

bubnunoreka [IOK
https://m.edsoo.ru/7f43b098

bubnunoreka [IOK
https://m.edsoo.ru/7f4396¢c6

bubmuorexa [JOK
https://m.edsoo0.ru/7f439842

bu6mmoreka [JOK
https://m.edsoo.ru/7f4399b4

bubnunoreka [IOK
https://m.edsoo.ru/7f439eb4



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

[Tapabona, KOOpAUHATHI BEPIIUHBEI
napaboJibl, OCb CHMMETPHUH NapadoIbl

BIIM 22 [lapabosna, KOOpAMHATHI BEPLINHBI
1apadoJIbl, OCb CHMMETPHH TTapadOoJIbI

[TapaGona, KOOpAUHATHI BEPIIUHBI
napaboJIbl, OCh CHMMETPHUH 1apadoIbl

[Tapabona, KOOpAUHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH NapadoIbl

BIIM 23 IlapaGosna, KOOpAMHATHI BEPLUIMHBI
1apadoJIbl, OCb CHMMETPHH TTapadOJIbI
I'paduku Gynkumit: y =kx, y =kx + b,
y=Kk/x, y=x3, y=vX, y=|x|

I'paduku Gyukmuit: y =kx, y = kx + b,
y=K/X, y=x3, y=vX, y=|X|

I'paduku Gynknmit: y =kx, y =kx + b,
y=K/X, y=x3, y=vX, y=|X|

I'paduku Gynkumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=|X|

BIIM 24 I'paduku pynkomii: y = kx, y = kx
+ b, y=k/Xx, y=x3, y=vX, y=|X|

I'paduku Gynknmit: y =kx, y =kx + b,
y=K/x, y=x3, y=vX, y=|X|

KonTponbhas padora no teme "®@yHkiun"

TloHsATHE YNCIIOBOM MTOCIEA0BATEIHLHOCTH

3aganue mocieq0BaTeIbHOCTH
pexyppeHTHOU (hopMyIioi u popmyIioii N-ro
yJjieHa

Apudmernueckas U reoMeTpudecKas

but6mmoreka [IOK
https://m.edsoo.ru/7f43a03a

bubnunoreka [IOK
https://m.edsoo.ru/7f43alac

bubmuorexa [JOK
https://m.edsoo.ru/7f43a31e

but6morekxa [IOK
https://m.edsoo.ru/7f43a526

bubnunoreka [IOK
https://m.edsoo.ru/7f43ab84

bubnunoreka [IOK
https://m.edsoo.ru/7f43e6¢6

bubnunoreka [IOK
https://m.edsoo.ru/7f43ebda

bubnunoreka [IOK


https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda

73

74

75

76

7

78

79

80

81

82

83

porpeccun

BIIM 25 Apudmerndeckas u
reoMeTpUYecKasi IPOrpecCcuu

®opmyibl N-To wieHa apupMeTHIecKoil u
T€OMETPUUYECKOU MIPOTrPECCUl, CYMMBI
IIEPBBIX N YWICHOB

BIIM 26 ®opmyisl N-T0 4ieHa
apu(pMeTHYECKONW U TeOMETPUIECKOM
IIPOrpeccuii, CyMMBI IIEPBBIX N YWIEHOB

dopMyIbl N-TO WieHa apuhMETUIECKON U
reOMETPUUYECKON TPOrpecCHii, CyMMBbI
MEePBBIX N WICHOB

®opMmyJibl N-T0 YieHa apuPpMETHUECKON U
r€OMETPUUYECKON MTPOTPECCUM, CYMMBI
MIEPBBIX N YWICHOB

BIIM 27 ®opmyiibl N-T0 uieHa
apuMeTHYECKON U TeOMETPHUECKON
MIPOTPECCUI, CYMMBI MEPBLIX N WICHOB
N3006paxkeHne 4ieHOB apuMEeTHUECKON U
T€OMETPUUYECKON MTPOTrPECCUil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

BIIM 28 N306pakeHne 4IeHOB
apuMeTHUYECKOil U TeOMETPHUECKON
MIPOrpecCUil TOUKaMu Ha KOOPJIAMHATHOMN
MIJIOCKOCTH

BIIM 29 JIuHeiHbli U SKCIOHEHIMAIbHBIN
pocTt

BIIM 30 CnoxxHbl€ TPOLIEHTHI

Cl1oHbIE TPOLEHTHI

https://m.edsoo.ru/7f43ed7e

bubnunoreka [IOK
https://m.edsoo.ru/7f43f3b4

bubnuorexa [JOK
https://m.edsoo.ru/7f43f58a

but6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

bu6moreka [JOK
https://m.edsoo.ru/7f43f0c6

bubnunoreka [IOK
https://m.edsoo.ru/7f43f72e

bubmuorexa [JOK
https://m.edsoo.ru/7f43f8a0

bubnunoreka [IOK
https://m.edsoo.ru/7f43fe0e

bu6moreka [JOK
https://m.edsoo.ru/7f4401a6



https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
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86

87
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89

90

91

92

93

KonTponbaas pabota no teme "YuciaoBbie
[OCIEO0BATEIbHOCTH"

[ToBTOpeHue, 0600IIeHNE U CUCTEMATH3AITUS
3HAHUM. 3aMKCh, CPAaBHEHUE, ACHCTBUS C
JIEMCTBUTEIBHLIMA YHCIAMH, YMCI0BAs
npsiMast

[ToBTOpeHue, 0600IIeHNE U CUCTEMATH3AITUS
3HaHuH. [IpOLEeHTHI, OTHOIIEHM S, IPONIOPLIUH

[ToBTOpeHme, 06001IEHNE U CHCTEMATH3AIUS
3HaHuil. OKpyriieHue, NpuoIMKeHUE, OIICHKA

BIIM 31 IloBTopenue, 06001eHIE 1
cucTemaTu3anus 3HaHui. Pemenue
TEKCTOBBIX 33724 apuPMETUUECKUM
CII0CO00M

BIIM 32 IloBTOopenue, 06001IeHIE 1
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 3a7[a4 apuPMETUUECKUM
crmocooom

BIIM 33 [loBTOpenue, 060o0meHne u
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 33714 apUPMETHICCKUM
crmocooom

[ToBTOpenue, 0600IIeHNE U CUCTEMATH3AITUS
3Hanuil. [IpeobpazoBanue anredOpandecKkux
BBIPQKCHUH, IOy CTUMBIC 3HAYCHUS

[ToBTOpeHme, 06001IEHNE U CHCTEMATH3AIUS
3Hanui. [IpeobpazoBanue anredbpandeckux
BBIPQKCHHUH, TOMYCTUMBIC 3HAUCHUS

[ToBTOpenue, 0000IICHNE U CUCTEMATH3AIHS
3Hanui. [IpeobpazoBanue anredbpandecKkux
BBIPKEHUH, TOMYCTUMBIC 3HAYCHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f440418

but6mmoreka [IOK
https://m.edsoo.ru/7f443b12

bu6moreka [JOK
https://m.edsoo.ru/7f443cd4

bu6moreka [JOK
https://m.edsoo.ru/7f443fea

bubmuorexa [JOK
https://m.edsoo.ru/7f4441ca

bubmuorexa [JOK
https://m.edso0.ru/7f444364

but6mmoreka [IOK
https://m.edsoo.ru/7f4446f2



https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

[ToBTOpEeHue, 0000IIEHHE U CHCTEMAaTH3AIINS
94 3Hanuil. [IpeobpazoBanue anredbpandeckux
BBIPA)KEHUH, IOy CTUMBIE 3HAUCHUS

BIIM 34 IloBTopenue, 06001IeHIE U
95 cucTeMaTtu3aus 3HaHui. OyHKINK:
MOCTPOEHKE, CBOMCTBA M3YUYCHHBIX (DYHKIIUH

[ToBTOpeHue, 0600IIeHNE U CUCTEMATH3AITUS
96 3HaHui. OYHKIWU: TIOCTPOCHUE, CBOMCTBA

U3yYEHHBIX (QyHKIMH

[ToBTOpeHme, 06001IEHNE U CHCTEMAaTH3AIUS
97 3HaHu. OyHKIUHU: IOCTPOCHUE, CBOMCTBA

W3yYEHHBIX (QyHKITHIA

[ToBTOpenue, 0000IIEHNE U CUCTEMAaTH3aIHs
98 3HaHUN. DYHKIMU: IOCTPOEHHE, CBOIICTBA

W3yYEHHBIX (QyHKIHHA

[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS
99 3HaHui. ['paduueckoe pelnieHne ypaBHEHHIMA

U UX CHCTEM

[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS
100 3HaHu#. ['paduueckoe pemieHne ypaBHeHUM

U UX CHUCTEM
101 HTorosast KOHTpOJIbHAs paboTa

102 O00011IeHIE U CUCTEMATU3ALMs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

but6mmoreka [IOK
https://m.edsoo.ru/7f444a94

bu6moreka [JOK
https://m.edsoo.ru/7f444c56

bubnunoreka [IOK
https://m.edsoo.ru/7f444144

bubmuorexa [JOK
https://m.edsoo.ru/7f44516a

but6mmoreka [IOK
https://m.edsoo.ru/7f4452e6

bu6moreka [JOK
https://m.edsoo.ru/7f445516



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

MMPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHUMSI OCHOBHOU
OBPA3OBATEJIbHON TPOT'PAMMBI

7 KIIACC

Kon
MPoBepPsIEMOro
pe3yJbTarTa

1

1.1

1.2

1.3

1.4
1.5

1.6

1.7

1.8

2.1

2.2

2.3

24

IIpoBepsiemble nNpeaMeTHBbIE Pe3yJabTAThl 0CBOCHUSA OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

Ywucna v BEIYUCICHUS

BrInonHsATh, coueTast yCTHbIC ¥ MUCHbMEHHBIE MPUEMBIL, apuMeTHUECKUE ACHCTBUS
C pallMOHAJIbHBIMU YK CJIAMHU

HaxonuTth 3HaYEHUST YUCIOBBIX BBIPAKEHUN, TPUMEHSATH PA3HOOOPa3HBIE CIIOCOOBI

U OpuéMbl BBIYMCICHHUSA 3HAUCHUH JAPOOHBIX BBIPDAKEHHH, COAEpIKAIINX

OOBIKHOBEHHBIC U JIECATUYHBIC TpoOH

[lepexoauTs OT oOmHOM (OPMBI 3alUCH YHCENT K Apyroi (mpeoOpa3oBHIBATH
NECATUYHYI0 JApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B 0ECKOHEUHYIO JECATUIHYIO APOOh)

CpaBHUBATh U YIIOPSI0UMBATH PALIMOHAIBHBIE YHCIa

OxpyrasaTh uynucia

BBINONHATE NPUKUAKY U OLEHKY DPE3yJIbTaTa BBIYMCICHHUM, OLICHKY 3HAYECHUU
YHCJIOBBIX BBIPAXKCHUH. BBIMONHATE NEHCTBUSA CO CTENEHSAMHU C HATypalbHBIMU

noKaszarTciisiMu

[IpuMeHATh NpU3HAKU AEIMMOCTH, PA3JIOKEHUE HA MHOXKHUTEIM HATypPAJIbHBIX

HHUCEII

Pemath mpakTHKO-OPHEHTHPOBAHHBIC 3a/1a4d, CBA3aHHBIC C OTHOIICHHEM
BEJIMYHMH, MPONOPIMOHAIBHOCTBIO BEJIWYHMH, MPOILEHTAMH, HHTEPIPETUPOBATH
pe3ysbTaThl peImIeHNs 3a7ad C Y4ETOM OrpaHWYEHUH, CBSI3aHHBIX CO CBOHCTBaMH
paccMaTpuBaeMbIX 0ObEKTOB

AnreOpanyecKie BRIPaKCHUS

Hcnonp30Bath anreOpandecKyto TEPMUHOJIOTUIO M CHMBOJIHKY, IPUMEHATH €€ B
IpoLecce OCBOEHHSI yueOHOrO MaTepuaia

Haxonute 3HaueHWss OYKBEHHBIX BBIPDOKCHHH TPU 33JaHHBIX 3HAYCHHUAX
HepeMEHHBIX

BeImonHATE 1peoOpa3oBaHUs IIETIOT0 BBIPAKEHHS B MHOTOYICH IPHUBEACHUEM

NOJOOHBIX CIaraeéMbIX, PACKPBHITHEM CKOOOK

BrimonaaTs YMHOXXCHHUEC OJHOYJICHA HAa MHOT'OYJICH U MHOT'OYJICHAa HAa MHOT'OYJICH,



2.5

2.6

2.7

3.1

3.2

3.3

3.4

3.5

3.6

4.1

4.2
4.3

4.4

4.5

4.6

NPUMEHSTH (OPMYJIbI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH

OCYHIGCTBJ'H[TI) Pa3jI0KCHUC MHOTOYJICHOB Ha MHOXHUTCIUM C TIOMOIIBIO
BBIHECEHHS 3a CKOOKH O6IJ.[GFO MHOXUTCIIA, TPYNIHUPOBKU  CJIaraCMbIX,

IpUMEHEHHUs (POPMYJT COKPAILEHHOTO YMHOKEHUS

[IpumensaTs npeoOpazoBaHUs MHOTOWIEHOB JJI PEIICHUS Pa3IUYHbIX 33434 U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAJIBHOM NPAKTUKH

Hcnonp30BaTh CBOMCTBA CTENEHEH C HaTypaJbHBIMHM IIOKa3aTeNsIMU Ui
npeoOpa3oBaHus BEIpAKEHUN

YpaBHEHUs U HEPABEHCTBA

Pemwlats JjMHENHHBIE ypaBHEHUS C OJHOW IIEPEMEHHOW, IIPUMEHsS IIpaBUiIa
Iepexoia OT UCXOAHOIO YPAaBHEHH K PaBHOCUIBHOMY eMy. [IpoBepAaTs, ABiseTcs
JIM YUCJIO KOPHEM ypaBHEHUS

[TpumensaTs rpaguyeckue METOAbI NMPHU PEIICHUM JUHEWHBIX YpPaBHEHUH M HX
cUCTEM

[MonGupaTs MpuUMeEpHI Tap YHCEN, SIBISIOUINXCS PEIICHHEM JIMHEWHOTO YPaBHEHUS
C IByMs IEPEMEHHBIMU

Crpouth B KOOPAMHATHOM IUIOCKOCTU IpauK JMHEHHOTO ypaBHEHHS C JIByMs
NEPEMEHHBIMHU; MOJIb3YSICh IPAPUKOM, IPUBOIUTH IPUMEPHI PELLICHUS YPaBHEHUS
Pemats cucreMbl OBYX JIMHEHWHBIX YpPaBHEHUH C JBYMsI NEPEMEHHBIMH, B TOM
gucie rpadhudecKu

CocTaBisiTh U pellaTh JUHEHHOE YPaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUM
10 YCIIOBUIO 33aJa4uM, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJadd
IIOJTyYEHHBIN PE3yJIbTaT

Koopaunats! u rpapuku. @ynkunun

M3oOpaxaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, Jy4YH, OTPE3KU, MHTEPBAJbl, 3allCHIBATh YHCIOBBIE IPOMEXKYTKH
Ha areOpandeckoM sI3bIKe

OtmeudaTh B KOOPJMHATHOM MJIOCKOCTH TOYKH I10 33JaHHBIM KOOpAWHATaM
Crpouts rpaduku IuHEHHBIX QyHKIMNA. CTpOUTh TpapuK PyHKIUH Y = [X|
OnwuceIBaTh C MOMOIIBIO (YHKIHUN M3BECTHBIE 3aBUCHMOCTH MEKY BEIMUMHAMMU:
CKOPOCTB, BpeMmH, paccTosiHue, LIEHY, KOJINYECTBO, CTOMMOCTB,
POU3BOUTENBHOCTD, BpeMsl, 00BEM pabOThI

HaxoauTe 3HaueHne GpyHKIMM 10 3HAYCHHUIO €€ apryMeHTa

[Tonumats rpaduyeckuil crnoco0 MpencTaBIEeHUs M aHaIu3a HH(pOpMaLuy,
U3BJIEKATh U UHTEPIPETUPOBATH HHPOPMALIUIO U3 TPAPUKOB peaabHbIX MPOIECCOB

U 3aBUCUMOCTEN
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3.1

3.2

3.3

3.4

HpOBepﬂeMme NpEeAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJII)HOI7[ nporpaMmbl OCHOBHOI'O 001ero 06p330BaHHﬂ

Yucna 1 BEIUUCIIEHUSA

Hcnonp3oBaTh HavalbHBIE MPEACTABICHHUS O MHOXKECTBE JCHUCTBUTEIBHBIX YUCENT
JUIsL CPAaBHEHHUS, OKPYTJICHHS U BBIYMCIEHUHN, N300paxaTh AEHCTBUTEIbHBIC YHCIA

TOYKaMHU Ha KOOPIAMHATHOM IIPSIMOM

[IpumensTh mNOHATHE apU(PMETHYECKOTO KBAaJIpPaTHOTO KOpHS, HAXOAUTh
KBaJIpaTHbIE KOPHH, UCIOJb3YS NMPU HEOOXOIUMOCTH KajJbKyJATOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHHH, COACPIKALIMX KBAJApaTHbIE KOPHHU, HCIOIB3Ys
CBOICTBa KOpHE

Wcnonp3oBath 3anucu G0JBIIMX U MAJIbIX YUCEN C TOMOIIBIO JECATUUHBIX JpooOeit
u cteneHel yucna 10

AnreGpanyeckre BhIPaKCHHUS

[IpuMeHATh  MOHATHE  CTENEHW €  LEeJIbIM  [0Ka3aTeleM,  BBINOJIHATh
npeoOpa3oBaHus BbIPAXKEHUI, COAEPIKALLUX CTENEHU C LIETIbIM MTOKa3aTeleM
BhITIOMHATE TOXIECTBEHHBIE MPEOOPa30BaHUS PAIMOHANBHBIX BBIPAXKEHUN Ha
OCHOBE IIPaBWJI ACMCTBUI HaJ MHOTOWIEHAMU U anreOpandyecKuMu ApoosiMu
PacknanpiBaTte KBagpaTHBIA TPEXUIIEH HA MHOKUTEIN

[IpumensaTs npeoOpa3oBaHusl BBIPAXKEHUN JUIsl PELIEHUS pa3iMyYHbIX 3a4ad U3
MaTE€MAaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaJIbHON NPAKTUKU

YpaBHEHHs 1 HEpaBEHCTBA

Pemlate nuHeElHBbIE, KBaJpaTHbIE YpPAaBHEHUS M pPallMOHAIBHBIC YPaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C IByMS IEPEMEHHBIMU
[IpoBoauTh IpOCTEHIINE UCCICAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUMH, B TOM
YyHCclie ¢ IPUMEHEHHEeM rpaduuecKuX MpeacTaBieHuil (ycTaHaBIUBaTh, UMEET JIU
YpPaBHEHHE WM CHCTEMa YpPaBHEHHUH pEIIEHUs, €CIM HMMEET, TO CKOJbKO, U
npouee)

[TepexoauTs OT clIOBECHOU (HOPMYIUPOBKH 3a/1auu K €€ alreOpandecKoi MOACIIH
C  TIOMOIIBIO  COCTaBJIECHMS  yYpPAaBHEHMsT  WJIM  CHCTEMBl  YpaBHEHHII,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJTYUYEHHBIN pe3yJIbTatr
[IpumeHsTh CBOMCTBA YMCIIOBBIX HEPAaBEHCTB JJIi CPAaBHEHHUS, OLEHKH, peulaTh
JUHEHHbIE HEpPaBEHCTBA C OJHOM TMEPEeMEHHOM M HX CHUCTEMbI, [aBaTh

rpaduUecKy0 WDTIOCTPAII0O MHOXKECTBA PEIICHWN HEPAaBEHCTBA, CHCTEMBI



HEPaBEHCTB
4 OyHKIUHA
[Tonnmatrh W WCHONB30BaTh (YHKIIMOHATIHHBIC MOHSATHS M S3BIK (TCPMHHBI,

4.1 CUMBOJIMYECKHE O003HAUYCHHS), OMPEACNATh 3HaueHUE (YHKIUU 1O 3HAUCHUIO

apryMeHTa, ONPeIeNIATh CBOUCTBA (PyHKINH 110 €€ TpaduKy

Crtpouts rpaduku dJIeMEHTAPHBIX (YHKINUN BUIA:
y=k/x

4.2 y

k/x

, Y =X?,y = X3, y = [x|, omuCBIBaTh CBOHCTBA YMCIOBON (PYHKIINH 110 €€ TpaduKy

9 KUIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE pe3yabTaThl 0CBOCHUS] OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHUs
pe3yJbTara
1 Yucna v BIYUCICHUS
1.1 CpaBHUBATh U YIIOPSAI0UMBATh PALIMOHAIBHBIE U UPPALIMOHAJIBHBIE YUCIIA
BeimonuaTe apupmeTnueckue IEHCTBUA € PALMOHAIBHBIMM YHUCIAMH, COUYeTas
1.2 YCTHBIE U NUCBbMEHHBIE NPUEMBI, BBINOIHATh BBIYMCICHUS C WPPAaLOHAIBHBIMU
yHucIIaMu
13 HaxonuTe 3Ha4YeHMs CTENEHEH ¢ LENbIMU IOKA3aTesIMU M KOPHEH, BBIUUCIITH
. 3HAUEHUS YUCIIOBBIX BBIPAKEHUN
14 OkpyrisaTe  JCUCTBUTENBHBIE YHCIA, BBINOJIHATH HPUKUAKY  pe3yibTaTa
. BBIYMCIICHUM, OLICHKY YMCIIOBBIX BBIPAKEHUN
2 YpaBHEHHs 1 HEpABEHCTBA
”1 PemaTs snvHeliHble M KBaJpaTHbIE YpPaBHEHMsI, YPABHEHMsI, CBOISAIIMECS K HUM,
. npocTelre ApoOHO-palOHANIbHBIE YPaBHEHUS
55 PemaTs cuctemsl 1ByX JIMHEWHBIX YPaBHEHHUM C JBYMs IEPEMEHHBIMU U CUCTEMBI
' JIByX YpaBHEHUH, B KOTOPHIX OJIHO YPaBHEHUE HE SBIISETCS JINHEHHBIM
’3 Pemate TekcToBBIE 3a/1a4M ANTeOpandecKuM CIIOCOOOM C MOMOIIBIO COCTAaBIICHUS

YPaBHEHUS UM CUCTEMBI IBYX YPABHEHMM C IBYMsI IEPEMEHHBIMU

24 [IpoBoauTh IpOCTEHIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUMH, B TOM



2.5

2.6

2.7

3.1

3.2

3.3

3.4

4.1

4.2

4.3

4.4

Ylciie C IPUMEHEHNEM IpaMuecKuX MpeIcTaBIeHU (HalpuMep, yCTaHaBIUBATh,
UMeEET JIM YpaBHEHHE WM CUCTEMa YPAaBHEHUN PELIeHHUs], €CIIH UMEET, TO CKOJIBKO)
Pemate nuHeiiHbIe HEpaBEHCTBA, KBAAPATHBIC HEPABEHCTBA, H300pakaTh pEIICHNE
HEPaBEHCTB Ha YMCJIOBON MPSAMOM, 3aIIMCHIBATh PELICHHUE C IIOMOLIbIO CHMBOJIOB
Pemate cucTembl JTMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, H300pakaTh pELICHHE CHUCTEMbl HEPaBEHCTB Ha
YHCIIOBOH NMPSIMOH, 3alUCHIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB

Hcnonp30BaTh HepaBEHCTBA NIPU PEIICHUH PA3IMYHBIX 33144

OyHKIMHU

Pacno3naBate (QyHKIMM M3ydeHHBIX BuAOB. Ilokas3biBaTh cXeMaTHUECKU
pacrojoXeHue Ha KOOPAWHATHOW IUIOCKOCTH rpadukoB (QyHKImiA BHa: Y=KX,
y=kx+b, y=k/x, y=ax?>+bx+cC, B 3aBHCUMOCTH OT 3HA4eHHiIl KO3()(PUIHMEHTOB,
OTIMCHIBATh CBOMCTBA (DYHKITHI

[Toka3piBaTh CXEMaTHYECKH pACIOJIOKEHHE Ha KOOPAMHATHOW IUIOCKOCTH
rpadukoB QyHKIMH BuIa Y = VX, Y = |X| ¥ ONUCHIBaTh CBOMCTBA (DYHKINN
Crpoutb W wu300pakaTb CXEMaTHYECKH TpaduKu KBAaJPAaTHUHBIX (PYHKLUH,
OIMCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIHIA 1O UX TpaduKam

Pacno3naBate KkBajpaTHyHyl0 (QYHKUIHIO TO (GOpMyse, NPUBOIUTH IPUMEPHI
KBaJPaTUYHBIX QYHKIUI U3 peabHOMN KU3HHU, (PU3UKH, TEOMETPUH
Apudmerndeckas 1 reoMeTpuUecKas Iporpeccun

Pacrnio3HaBaTh apuMETHYECKYI0O U T'€OMETPHUECKYIO MPOTPECCHH IPH Pa3HbIX
crioco0ax 3afaHus

BeIMONHATE  BBIYMCICHHS C  WCHOJB30BaHWEM  (opMyn  N-To  4ieHa
apuMeTUIECKON U TEOMETPUUIECKON TPOrPECCHl, CYMMBI TIEPBBIX N YJICHOB
N300pakaTh YICHBI MOCIEIOBATEIPHOCTH TOYKAMH HAa KOOPIUHATHOM TIIOCKOCTH
Pemate 3amaun, CBsI3aHHBIC C YMCIOBBIMU IMOCIEIOBATEIBHOCTSIMH, B TOM YHUCIIE
3aJaud W3 pealbHOW JKM3HU (C HCIIOJNB30BAHHEM KAJIBKYJIATOpPA, HUPPOBBIX

TEXHOJIOTHIA)



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
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1.5
1.6

2.1
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HpOBepHeMblﬁ IJIEMEHT COACPKaHUA

Yucia ¥ BEIYHCIIEHUSA

JpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, MEPEX0] OT OAHOM (QOpMBI 3amucu apodel K
npyroii. IloHATHEe panMOHAIBHOTO YHCIA, 3aluCh, CPABHEHHE, YIOPSIOYMBAHUE

palOHAJIbHBIX YHUCCIT

ApI/I(l)MCTI/ILIeCKI/Ie JEUCTBUS C pallnOHAJIbHBIMHA YHUCJIAMH. Pemenue 3amau u3 peanLHoﬁ

MIPaKTUKU Ha YacTH, HAa JpooU

CreneHb ¢ HaTypaJbHBIM ITOKa3aTeIEM: ONpeNesIeHHe, TPeoOpa3oBaHNe BhIPAKEHUN Ha

OCHOBC OIIPCACIICHH, 3aIIUCh OOJIBIIINX YHCEN

[IpouieHThl, 3amuch MPOLIEHTOB B BHJE ApoOM W JOpoOM B BHIE MPOILEHTOB. Tpu

OCHOBHBIE 33/1a41 Ha IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEabHOU NPAKTUKU

IIpuMeHeHre IPU3HAKOB JEIMMOCTH, PA3I0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YK CEIl
PeanbHble 3aBUCUMOCTH, B TOM YHCJIE MIPsIMasi U 0OpaTHAs MPOIOPLIUOHATILHOCTH
Anrebpanueckue BhIpaXKeHUs

HepeMeHHLIe, YHUCJIOBOC 3HAUCHUC BBIPAKCHUA C nepeMeHHoﬁ. Z[OHYCTI/IMLIC 3HAa4YCHUA

MIEPEMEHHBIX

[IpencraBneHne 3aBUCUMOCTH MEXIy BEIMYMHAMH B BHUJE (popmysbl. Beruncnenus mno
dbopmynam

[Ipeo6pa3oBanne OYKBEHHBIX BBIPAXKEHU, TOXKIECTBEHHO PaBHbBIE BBIPAXKECHUS
CBolicTBa CTENEHH C HATYPAJIbHBIM MOKa3aTeIeM

O,Z[HO‘IJ'ICHI)I 1 MHOTOWIEHBI. CTeIleHh MHOTOICHA. CJ'IO)KCHI/IC, BBIYUTAHUC, YMHOXCHUC

MHOI'O4JICHOB

@DopMyJIbl COKpPAIIEHHOTO YMHOXKEHHUS: KBaJpaT CYMMBbI U KBaJpatT pazHoctu. Popmyia

pPa3HOCTU KBaApaToB. Pa3noxkeHne MHOTOWICHOB HA MHOXKUTETH
YpaBHeHust

VYpaBHeHME, KOPEHb YpaBHEHMs], IpaBuIIa MpeoOpa3oBaHus ypaBHEHHS, PABHOCHIIBHOCTb

ypaBHEHUH

JluHeitHOe ypaBHEHHE C OJHOM TNEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOTO ypaBHEHMS,

peleHne IMHEMHBIX YPaBHEHUN

CocraBieHue ypaBHeHI/II\/JI o yCJIOBHIO 3ada4u. Perienne TeKCTOBBIX 3aza4 ¢ IIOMOIIbIO

ypaBHEHUH

JIuHeitHOe ypaBHEHHUE C IBYMS NIEPEMEHHBIMH U eT0 rpaduk
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3.1
3.2
3.3

3.4

CucreMa [ByX JIMHEMHBIX YpaBHEHUH C JBYMsS II€pEMEHHBIMHU. PelieHue cucrem
YpaBHEHHI CIIOCOOOM IMO/ACTaHOBKU. [IpMepsh! perieHus: TeKCTOBBIX 3a/1a4 ¢ MOMOIIIBIO

CHCTEM YpaBHEHUI

Koopaunats! u rpadguku. @yHkunn

Koopaunara Toukn Ha mpsMon

Hucnossle npoMeKyTKH. PaccTossHrE MeX Ty IBYMsI TOYKaMH KOOPAVMHATHOW MPSMOM

[IpsmoyromnpHas cucrema koopauHat, ocu OX u Oy. AGcumcca U OpauHaTa TOYKH Ha

KOOPJIMHATHOM IIOCKOCTH

[Ipumepsr  rpadukoB, 3amaHHbIX Gopmyaamu. YUreHune TpaduUKOB  peaTbHBIX

3aBUCUMOCTEN
Ionsarue Gpynkuun. I'papux pynkuuu. CpoiicTBa QyHKIMIA
Jluneitnas pyukuus, e€ rpaduk. 'paduk dyHKImu y = ||

I'paduueckoe penieHre TMHEWHBIX YpaBHEHUH U CUCTEM JIMHEWHBIX ypaBHEHUH

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

Yucna ¥ BEIYUCICHUS

KBa,I[paTHBIﬁ KOpCHb H3 YHuCJaA. Ilousitne 06 HppanuoOHAJIIbLHOM YHCIIC. I[eCHTI/I‘{HBIC

NpUOIMKESHUST UPPALMOHATIBHBIX YHCET

CpoiicTBa apr(MeTHIECKUX KBaJAPAaTHBIX KOPHEW U WX MPUMEHEHHUE K MPeoOpa3oBaHUIO

YHCJIOBBIX BBIPAKEHUH U BBIYUCICHUSIM. JlefiCTBUTEIbHbIE YHCIa

CreneHb ¢ 1enbIM nokaszaTesneM 1 €€ cBoiicTBa. CTaHIapTHAs 3alKiCh YUCa
Anrebpanueckue BbIpaXKeHUs

KBanpaTHslil TpEXUiIeH, pa3iioKeHUE KBAIPATHOTO TPEXUIEHA HA MHOKHUTEIH
Anrebpanueckas qpodb. OCHOBHOE CBOMCTBO anredpanyeckou 1poou
CrnoxxeHue, BRIYMTaHUE, YMHOXKEHHE, JICTICHUE allreOpandecKux apooei
PannonanbHble BoIpakeHUS U UX IPe0Opa3oBaHue

YpaBHEHUs U HEPABEHCTBA

KBanparHoe ypaBHeHue, popmyiia KopHeil kBagpaTHoro ypaBHeHus. Teopema Buera
Penienue ypaBHeHuil, CBOIAIMXCS K TUHEWHBIM U KBaIPaTHBIM
[Tpocreiimme 1poOHO-palOHaIbHBIE YpaBHEHUS

I'paduueckas uHTEpHpeTalysl ypaBHEHUN C JBYMs NEPEMEHHBIMU U CUCTEM JIMHEHHBIX
ypaBHEHUH C JAByMs InepeMeHHbIMHM. [IpuMepbl pemeHuss CUCTEM HEJIMHEHHBIX

YpaBHEHHH C IByMsl IEpEeMEHHBIMU
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1
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Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM

YucnoBsle HEPAaBEHCTBA U UX CBOMCTBA

HepaBeHcTBO ¢ 0HOM ITEpEMEHHON

PaBHOCMIIBHOCTH HEPABEHCTB

JIuneliHbIe HEPABEHCTBA C OJTHOM IIEPEMEHHOU

CucreMbl TUHENHBIX HEPABEHCTB C OAHOM IIEPEMEHHON

OyHKIMHU

[Tonsitne pynkiuu. O61acTh onpeaesaeHnus 1 MHOXKECTBO 3HaueHUH GpyHKunu. CrocoOsl
3amaHust QyHKIHA

I'paduk pynkumu. Urenue cBoiicTB hyHKIMH 110 e€ rpaduky

[Tpumeps! rpadukoB GyHKIMN, OTPaKAIONUX PeaTbHbIE TPOLECCHI

@DyHKIUH, OMUCHIBAIONIUE MPSIMYIO U 00paTHYIO MPOMOPIUOHAIBHBIE 3aBUCUMOCTH, UX
rpaduku

OyHKIMH Y =x2,y = X3

Oyukmum Y = [1X, Y = |x]|

I'paduueckoe pemnieHne ypaBHEHU U CUCTEM YPaBHEHUIM

IIpoBepsieMblii 21eMeHT CO/IePKAHMS

Yucia ¥ BEIYUCICHUA

PaHI/IOHaJ'II)HI)IG quciia, UppalrOHAJIBHBIC 4YHUCJIa, KOHCYHBLIC U OecKoHEYHEIE JACCATUYHBIC

npodu

MHOX€eCTBO HeﬁCTBHTeHLHBIX YUCCII, ﬂeﬁCTBHTCHBHBIe qucina Kak OeCKOHEYHBIE
JACCATHYHBIC I[pO6I/I. Bzanmno OOAHO3HAYHOC COOTBCTCTBUC MCKAY MHOXCCTBOM

JICUCTBUTEIIHLHBIX YHCEN U KOOpI[PIHB.THOﬁ HpHMOﬁ. CpaBHeHI/Ie JEUCTBUTEIIHLHBIX YHUCENT
ApI/I(i)MeTI/I‘{eCKI/IC JIEUCTBUS C ACMCTBUTEILHBIMU YHCIaMU

W3mepenusi, mnpubamxeHus, OLEHKH. Pa3Mmepbl O0OBEKTOB OKpYXKAIOIIETO0 MHUDPA,
JUTUTENFHOCTh TPOIIECCOB B OKpy»katouieM mupe. [TpubnmxéHHoe 3HAUeHUE BEITHMYUHBI,
TOYHOCTh npuOmmkeHus. Oxpyrinenue uyucen. [Ipukuaka u  OLEHKA pPE3yJbTaTOB

BBIYMCIICHUI

YpaBHEHHUs U HEPABEHCTBA

YpaBHeHHUs C OQHOU ITIEPEMEHHON

JInnentHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOIAILIMXCS K JIMHEUHBIM

KBangpatHoe ypaBHeHue. Penienue ypaBHeHUH, CBOASIIMXCS K KBaAPAaTHBIM



2.4

2.5
2.6
2.7
2.8

2.9

2.10
211
2.12
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4.2
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4.5

bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEU U YETBEPTOU CTEMEHEH

Pa3ioKEeHUEM Ha MHOXKHUTENU
Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUN

Cucremsl ypaBHEHUI

VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U €ro Tpaduk

Pemienue cucrem AByX JIMHEHHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU

Pemienue cucteM OByX ypaBHEHUW, OJHO M3 KOTOPBIX JIMHEHHOE, a JAPYroe — BTOPOM

CTENEHU
I'padmueckas uHTEpIpeTaLIMsl CUCTEMBI YPABHEHUH C IByMS IEpEMEHHBIMH

Pemennie TeKCTOBBIX 337124 alredpandeckum crocodom

UucnoBbie HEPABEHCTBA U UX CBOMCTBA

Pemienue nuHEHHBIX HEPABEHCTB C OJJHON NMEPEMEHHOMN

Pemienue cucrem TMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOI

KBanparHbie HepaBeHCTBa

I'padmyeckas mHTEpIIpETALINS HEPABCHCTB U CUCTEM HEPABEHCTB C JIBYMS TICPEMEHHBIMH
OyHKIUU

Ksanpatnunass Qyskmms, e€ rpaduk u cBoiictBa. [lapabona, KOOpIWHATHI BEPIITUHBI
napaboJibl, OCh CHMMETPHUH MapadoIbl

I'paduxu pyukiuit y=kx, y=kx+b u ux cpoiictea

I'paduxu Gyukuit y=k/X, y = X3 1 ux cBoOMCcTBa

I'paduku pyHkmii , 1 UX CBOMCTBA

YucnoBble NOCIEA0BATENBHOCTH

Ompenenenne ©  CHocoObl  3aJaHUs  YKCIOBBIX  IOCJIEAOBAaTENbHOCTEH. 3amgaHue

MOCJIeI0BATEIbHOCTH PEKYPPEHTHOH hopMytoii u popmynoiil N-ro wieHa

Apudmernueckass mporpeccusi. @opmynbl N-ro WieHa apuMETHUYECKOW MPOTPECCHH,

CYMMBI IICPBBIX N 4JI€HOB

I'eomerprueckas nporpeccus. PopMyIibl N-TO 4ieHa FTEOMETPUYECKON NPOTPECCUN, CYMMBI

IEPBLIX N YJICHOB

N3o0pakeHne wWieHOB apu(PMETHYCCKON W TECOMETPHUECKOM TMPOrpecCHidi TOYKaMH Ha

KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U SKCITOHEHIIMAIBHBINA POCT

CnoxxHble MMPOLCHTHI



IMPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIEI'O OBPA3OBAHUS

Kon
NMpoBepPsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUSI K NPEAMETHBIM Pe3yJIbTaTaM O0CBOCHHSA
OCHOBHO# 00pa30BaTeJIbHON MPOrPpaMMbl OCHOBHOI0 0011ero 00pa3oBaHus Ha
ocHoe ®I'OC

YMeHue onepupoBaTh MOHATUAMHU: MHOXECTBO, NOJAMHOXKECTBO, OIEpALIMU Hal
MHO’KECTBAMHU; YMEHHUE OTNEPUPOBATH TOHATUSAMHU: Tpad, CBI3HBINA rpad, Aepeso,
[UKJI, IPUMEHITh WX MPHU PEIICHUU 3aJad; YMEHHE HCIOIB30BaTh rpaduieckoe
MPEJCTABICHUE MHOKECTB JUISl ONMKMCAHUS PEAJbHBIX MPOLECCOB U SBJICHUMU, MPHU

pEeLIeHUH 3aj1ay U3 IPYTUX y4eOHBIX IPEIMETOB

YMeHue omnepupoBaTh  MOHATUSMHU:  ONpEJeNieHHe, aKchuoMa, Teopema,
JI0OKa3aTelIbCTBO; YMEHHE pACIO3HaBaTh HCTHUHHBIE U JIOKHBIE BBICKa3bIBAHUS,
MPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUSA U OTPULIAHUS

BBICKa3bIBaHUU

YMeHue omnepupoBaTh MOHATHUSMHU: HATYypaIbHOE YHCIO, MPOCTOE M COCTaBHOE
YHCII0, JIEIMMOCTh HATypPalbHBIX YHCEN, MPU3HAKH JEIUMOCTH, IEJ0oe YHCIIO,
MOJyJIb 4HCa, OOBIKHOBEHHAs OpoOb M JecsATHYHast ApoOb, CTaHIAPTHBINA BUA
YHCIa, PAlMOHATBHOE YHCIIO, HWPPANMOHAIBHOE YHCIO, apU(pMETHUCCKHH
KBaJpaTHBI KOPEHb; YMEHHE BBIIIOJIHATH JACUCTBHUS C YHCIAMH, CPaBHHBATH U
yIOpsAA0YMBATh YHUCIA, TMPEACTABIATh YHCIa HAa KOOPAMHATHON MPSMOH,

OKpYTIJIATh YKUCJIa, YMCHUC ACIAaTh NPUKUIAKY U OLCHKY pC3yJibTaTa BBIUHCIJICHUHN

YMeHue  OmepupoBaTh  IOHATHSAMHU: CTEINEHb C  LEIbIM  ITOKa3aTelieM,
apu(MeTHUECKUl KBaJgpaTHBIH KOPEHb, MHOTOWIEH, aireOpandeckas apoOb,
TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypajbHOH CTemneHu OoJibllle €IUHMIIbI,
YMEHHE BBINOIHATH pacuéTsl 1Mo (opmyiam, MpeoOpa3oBaHUs IENbIX, APOOHO-
palOHAIbHBIX BBIPA)KEHUH U BBIPAKEHUMN C KOPHSMH, Pa3I0KEHUE MHOTOUYJICHA
Ha MHOXXHTEIIM, B TOM YHUCIIE C MCIIOJIb30BaHUEM (OPMYJ pPa3HOCTH KBAJPATOB U

KBaJapaTa CyYMMBI U pa3HOCTU

YMeHHUE ONEepUpOBaTh MOHATHAMH: YUCIOBOE PABCHCTBO, YPAaBHCHUE C OJHOM
IIEPEMEHHOM, 4YMCIIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; yMEHHE
pelaTh JIMHEHHbIE U KBaJpaTHbIE YpaBHEHUS, IPOOHO-pAllMOHAIbHBIE YPABHEHUS
C OJIHOM NIEPEMEHHOM, CHCTEMBl JABYX JIMHEHMHBIX YyPAaBHEHUM, JIMHEWHBIC
HEpaBEHCTBA U UX CHUCTEMBI, KBaJpaTHbIE U JPOOHO-paLlMOHATIbHBIE HEPABEHCTBA C
OJIHOM TIEPEMEHHOW, B TOM YMCJIE IPHU PELICHHUH 3a1ad U3 IPYTUX NPEAMETOB H

MMPAKTUYCCKUX 3adad;,; YMCHUC HUCIIOJIb30BATb KOOPAWHATHYIO IIPIAMYHO U
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KOOPAMHATHYIO IJIOCKOCTH JUIsS U300pa’keHuUs pellieHui ypaBHEHUH, HEPaBEHCTB U

CHUCTEM

YMeHue onepupoBaTh MOHATUAMU: (QYHKIMA, rpaduk QyHKIUM, HYyIu (YHKIHH,
IPOMEXYTKH  3HAKOIOCTOSHCTBA, TMPOMEXYTKH  BO3pacTaHus, yObIBaHMS,
HauOoJplllee W HaWMEHbIlee 3HAuYeHUs (QYHKLUMU; YMEHHE ONepUupoBaTh
HNOHATUAMM: TpsSMasi TPONOPLUUOHAIBHOCTb, JUHEHHAs (yHKIUS, KBaJpaTHUHas
¢yHKuus, oOpaTHas NPONOPLUOHANIBHOCTb, Mapaboyia, rumnepbosa; yMeHHe
cTpouth rpaduku (HyHKIHHA, HCIOIB30BaTh TpadUKU IS ONPENIEICHUSI CBOHCTB
IPOILIECCOB U 3aBUCUMOCTEH, AJIs pellieHus 3a7ad U3 APYTuX y4eOHbIX MpPeAMETOB
U peaJbHOW KHU3HU; YMEHHME BBIpaXKaTh (QOpMyJIaMU 3aBUCHUMOCTH MEXKIY

BCINYHNHaAMH

YMeHue onepupoBaTh MOHATHUSAMH: MOCJIEIOBATENbHOCTh, apuUpMeTHdecKas |
reoMeTpuuecKas MIPOrpeccuu; yMEHHE HCII0JIb30BaTh CBOIiCTBa
nocjenoBaTenbHOCTEN, (POPMYJIIbI CyMMbI M OOIIET0 WieHa pU pelleHUH 3a/1ad, B

TOM YHCJIC 3a/1a4 U3 JIPYTUX YUYEOHBIX IPEAMETOB U PEATbHOM KU3HU

YMeHue pemarhb 3aa4n pa3HbIX THIOB (B TOM YMCIIE Ha MPOLEHTHI, JOIU U YacTH,
JBUXKEHHE, paboTy, 1IEHy TOBAPOB M CTOMMOCTb IMOKYIIOK U YCIIyT, HAJIOTH, 3a/1a4l
U3 O0JIacTH yNpaBICHUS JIMYHBIMM W CEMEWHBIMH (HHAHCAMH); YMEHHUE
COCTaBJISITh BBIPAXKEHMSI, YPABHEHHs, HEPABEHCTBA U CHUCTEMBI IO YCJIOBHIO
3aa4d, HCCIIEJOBaTh IMOJYUYCHHOE DPEIICHHE M OLEHUBATh MPaBIONO000HOCTh

MOJTyYEHHBIX Pe3yJIbTaTOB

YMeHue onepupoBaTh MOHATUSAMU: (QUTYypa, TOUKA, OTPE30K, MpsiMasi, Jyd,
JOMaHasl, yrojl, MHOTOYTOJbHHMK, TPEYTOJbHUK, PABHOOCIAPEHHBIH U
PaBHOCTOPOHHHUW TPEYrOJIbHUKH, MPAMOYTOJbHBIM TPEYTrOJIbHUK, MEIUaHa,
OuccekTpuca M BBICOTA TPEYTOJIbHHUKA, YETHIPEXYTOJBHUK, IMapauiesorpamm,
poMO, MpSMOYTOJBHUK, KBajpaT, Tpameuus; OKpPY>KHOCTb, KpYyr, KacaTelbHas;
3HaKOMCTBO C TPOCTPAHCTBEHHBIMH (PUTypamMH; yMEHHE pellaTh 3aJadd, B TOM
YUCJIE€ U3 NOBCEAHEBHOM >XKM3HU, HA HAXOXKICHUE T€OMETPUYECKHUX BEIUYMH C

NPUMEHEHUEM M3YUYCHHBIX CBOUCTB QUryp U (pakToB

YMeHue onepupoBaTh HOHATHSAMU: PaBEHCTBO (DUTYp, paBEHCTBO TPEYTOJbHUKOB;
NapajuleIbHOCTh W TEPHEHANKYJISIPHOCTh NPSIMbBIX, Yol MEXAy NpsSMbIMHU,
NEepHEeHIUKYJIAp, HAKJIOHHAsA, MpOeKUus, mnomobue  Quryp, mOA0OHbIE
TPEYroJbHUKH, CHUMMETPHUS OTHOCUTEIBHO TOYKM U TNPSAMOH; yMEHHE
pacro3HaBaTh PaBEHCTBO, CUMMETpPHIO U mojxodbue ¢uryp, mapaieabHOCTh U

NEPHEHANKYIJSIPHOCTD MIPSIMBIX B OKPYKarOIIEM MUPE

YMeHne ornepupoBaTh MOHATHSIMU: JUIMHA, PACCTOSTHUE, Yroyl (BeTWYMHA Yria,

CHUHYC U KOCHHYC yTlJIa TpeerJ'IBHI/IKa), miomazab; YMCHUC OLICHUBATL PA3MEPbI
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14

15

16

IPEeIMETOB U OOBEKTOB B OKpPYXAIOIIEeM MHpE; YMEHHE MPUMEHSATH (HOpMYJIbI
nepuMeTpa W IUIOMIAJd MHOTOYTOJIbHMKOB, JUIMHBI OKPYXHOCTH U ILJIOIIAIU
Kpyra, oObemMa NPSIMOYTOJBHOTO Mapajulefienulena; yMEHUE NPUMEHATh
MPU3HAKK PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJbHUKA,
teopemy [ludaropa, TpuroHoMeTprueckre COOTHOLICHUS ISl BHIYMCICHUS JIJTHH,

pacCTOSIHUH, IO

YMmenue u3o0paxarh Miockue (GUIypbl U UX KOMOMHALWM, MPOCTPAHCTBEHHbIE
Gurypsl OT pyKH, C TOMOIIBIO YEPTENKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX

CpeACTB 110 TCKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHHUIO

YMeHue OIICpHUPOBATh IOHATHAMHU: MPAMOYTIOJIbBHAA CUCTEMA KOOPAWHAT,
KOOpAWHATBI TOUYKHU, BEKTOP, CyMMa BCKTOPOB, IPOU3BCACHHUEC BCKTOpa HAa 4YHCIIO,
CKaJLIpHOC  TIPOU3BCACHUC BCKTOPOB; YMCHHUC HCIIOJB30BATH BCKTOPHBI U
KOOpAWHATBI AJid NPCACTABJICHUA AAHHBIX W PCIICHHUA 3aJad, B TOM 4YHCIIC U3

JPyTUX y4eOHBIX MPEAMETOB U pPeaNbHOMN KU3HU

YMeHue omnepupoBaTh MOHATHAMHU: CTOJOMKOBBIE W KpPYTOBBIE IHAarpaMMBbl,
TaONMUIBI, CpelaHee apupMeTHdeckoe, MeAuaHa, HauOoibllee M HauMEHbIee
3HAUCHMSA, pa3Max YHCIOBOro Habopa; yMEHHE HM3BJICKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HHPOPMAIIHIO, IPECTABICHHYIO B TA0IMIIAX U HA IUArpaMMax,
OTPaXKAIOUIYI0 CBOMCTBA M XapaKTEPUCTUKU PEATbHBIX IPOLECCOB W SIBICHHIA;

YMCHUC pacCliO3HaBaTh U3MCHYHMBBIC BCJIIMYHNHBI B OKPYKAIOIICM MUPC

YMeHue onepupoBaTh NOHATUSAMH: CIIy4alHBIA ONBIT (CIIydaiHBINA SKCIIEPUMEHT),
3JIEMEHTAapHOE COOBITHE (PJIIEMEHTAPHBIN MCXOM) CIYyYaHOTO OMbITa, CIy4dailHOe
COOBITHE, BEPOSITHOCTb COOBITHS; YMEHHE HAXOAUTh BEPOSTHOCTH CITy4alHBIX
COOBITHI B ONBITAX C PAaBHOBO3MOKHBIMHU JIEMEHTAPHBIMHU COOBITHUSMM; YMEHHUE
pemaTh 3aJauyd METOJOM OpPraHM30BaHHOTO Iepedopa W € HCIOIb30BAaHUEM
IpaBUIa YMHOXKEHHUS; YMEHHUE OLICHMBATh BEPOSITHOCTH PEATbHBIX COOBITUH U
SIBIICHHU, TOHUMATh POJIb MPAKTHUECKHU JTOCTOBEPHBIX  MAJIOBEPOSTHBIX COOBITUI
B OKpPY)KAIOIEM MHpPE M B JKU3HH; 3HAKOMCTBO C IIOHSATHEM HE3aBHCHMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCEIT WM €ro POJIbI0 B MAacCOBBIX

SABJICHUAX

YMeHue BbIOMpaTh NOAXOIAIIMM M3YYEHHBIH METOA JJs pEIleHus 3ajayd,
IPUBOJUTH IPUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE WU KU3HH,
pacro3HaBaTh IPOSIBJICHUE 3aKOHOB MATEMaTUKH B HCKYCCTBE, OIMCBIBaTh
OTJIEJIbHBIE BBIIAIOIIUECS PE3YIbTAThI, IOJYUYCHHBIE B XOA€ PA3BUTH MAaTEMaTUKN
KAaK HAyKH, NPUBOAUTH NPHUMEpPbl MAaTEMATHYECKUX OTKPBITMA M HMX aBTOPOB B

OTCUYECTBECHHOU U BCGMHpHOfI HUCTOPpUHN



IHEPEYEHD 2JIEMEHTOB COAEPXXAHMUS, IIPOBEPAEMbBIX HA OI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS

1 Yucna 1 BBIYUCIICHUS

11 Harypanbnsle u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEN

1.2 OOBIKHOBEHHBIE U JECITUYHBIE TPOOU, TPOLIEHTHI, 0ECKOHEUHbIE TEPUOANIECKHE APOOH

13 PanmonaneHbie uncna. ApudMeTndecKre onepaiyu ¢ palMoHaTbHBIMU YHCIIaAMH

1.4 JlelicTBUTENbHBIE YnCiia. ApUPMETUIECKHIE OTIEPALAN C IHCTBUTEIIEHBIMU YHACITAMU

L5 [TpuOnmkE€HHbIE BBIYUCICHHUSA, TMpPaBHIAa OKPYIJIHUS, NMPUKHAKA M OLEHKa pe3ylibTaTa
. BBIUMCIICHU I
2 Anrebpanyeckue BhIpaXKEHUS

2.1 BykBeHHbIE BbIpaKeHUS (BBIPAXKCHUS C TIEPEMEHHBIMH )

59 Crenenb c uenbiM mnokazareieMm. CTeneHb C palMOHaNbHBIM ToKa3zaTesneMm. (CBoMCTBa
' CTETICHU

2.3 MHorousneHsl

24 Anrebpanueckas Apoob

25 ApudmeTrueckuil KOpeHb HaTypajdbHOU cTeneHu. [IeficTBus ¢ apupMeTHIECKUMHU KOPHAMU
' HaTypaJbHOW CTENEHU
3 VYpaBHEHUs 1 HEpAaBEHCTBA

3.1 Lenbie u 1poOHO-paroHaNIbHBIE YpaBHEHUsI. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH

3.2 Lenpie 1 1poOHO-panoOHaIbHbIC HepaBeHCTBA. CHCTEMBI 1 COBOKYITHOCTH HEPABEHCTB

3.3 Pemenne TekCTOBBIX 331249
4 YucnoBbie OCIEA0BATETHLHOCTH

4.1 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHHUS MOCJIEA0BATELHOCTEN

4.2 Apudmernueckast 1 reoMmeTpudeckast mporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
5 OyHKIMH

Oynkusa, cnocoOsl 3amanus ¢Gyaknuu. ['padux ¢ysknmu. OOmacTe oONpeneneHus u

- MHOKeCTBO 3HadeHWi ¢Qynkuuu. Hymu ¢yHkinuu. TIpomMexxyTKkd 3HAKOMOCTOSHCTBA.

. [IpoMexXyTK MOHOTOHHOCTH (YHKIMU. MaKCUMyMbl HW MHHUMYMBI  (DYHKIIHU.
Haubonpiee n HanmeHbIee 3HaYeHHE (DYHKIIMH Ha TPOMEKYTKE

6 KoopauHatel Ha MPpsSIMOM U TTOCKOCTH

6.1 Koopaunarnas npsmas



6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

JlexapTOBBI KOOPINHATBI HA TNIOCKOCTH
I'eomerpus

I'eomeTprueckue GUrypsl 1 UX cBOicTBa
TpeyrojbHUK

MHOroyrojabHuKu

OKpY’>KHOCTb U KpYyT

H3Mmepenune reoMeTpu4eCKuX BEJIUUHNH
BekTops! Ha IIOCKOCTH

BeposITHOCTB U cTaTUCTHKA
OnwucarenpHas CTaTUCTUKA
BepositHOCTB

Komb6unaropuka

MHuoxecTBa

I'pader



YYEBHO-METOJINYECKOE OBECITEYEHUE OGPA30OBATEJLHOT'O
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

1)MakapserueB FO.H., Munmtox H.I'., HemkoB K.M. C.b. CyBopoBa; nox penakuueii TensikoBckoro C.A.,
Anre6pa, 7 knacc, AkimonepHoe obmiectBo "M3narensctBo "llpocBemenne" 2023 r

2) MakapeueB FO.H., Munmiok H.I'., HemkxoB K.W. u npyrume; mom penmakimueirr Temskockoro C.A.,
Anre6pa, 8 knacc, AkimonepHoe obmiectBo "M3narenscTBo "llpocBemenne” 2022 r
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