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HOACHUTEJIBHAA 3AIIMCKA

AnreOpa sBIsIeTCS OJHUM U3 OINOPHBIX KYPCOB OCHOBHOIO OOIIEro
o0Opa3oBaHusi: OHa 00ECIIEYMBACT U3YyUEHUE APYTUX AUCIUILINH, KaK €CTeCTBEHHO-
HAy4YHOTO, TaK W TyYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHUE HEOOXOIUMO JIs
MPOJIOJDKEHUST 00pa30BaHMs U B TTOBCEIHEBHOM XM3HU. Pa3Butre y 00ydarommxcs
HAYYHBIX TPEACTABICHUN O TPOUCXOXKICHUM W CYIIHOCTH ajre0pamdecKux
abcTpakimii, croco0e OTpaKEHUsT MATEMATUIECKON HAYKOU SIBICHHUI U MPOIIECCOB
B TpUPOJEe U OOIIECTBE, POJM MATEeMaTHYECKOTO0 MOJCIMPOBAHUS B HAYYHOM
MMO3HAHWHU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOT'O MUPOBO33PEHHUS
Y Ka4eCTB MBIILJIEHUSI, HEOOXOUMBIX JUIsl aIalTallud B COBPEMEHHOM IIU(POBOM
obmiectBe. M3yuenue anreOppl oOecreunBaeT pa3BUTHE yMEHUs HaOI0JaTh,
CpaBHHMBATh, HAXOAWTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS U BBIBOJIBI,
dbopmynupoBatTh yrBepKaeHus. OCBOCHHE Kypca anreOphl 00ecrednBaeT pa3BUTHE
JIOTUYECKOTO MBIIIICHUST OOYYaronIuXcsi: OHM HCHOJB3YIOT JIEAyKTUBHBIE H
WHJIYKTUBHBIE PacCyXJIeHUs, 0000IIeHNEe U KOHKPETHU3allui0, a0CTparupoBaHue U
aHanornto.  OOydeHwe  anreOpe  MpeArnoyiaraeT  3HAUYUTENBHBI  00BEM
CaMOCTOSITETTLHOM  JCSITEIbHOCTH  00YYaronIuxcsi, MOITOMY CaMOCTOSITEIILHOE
pelieHue 3a1a4 SBISIETCSl peaan3alued 1eaTeIbHOCTHOI'O MPUHITUIIA 00YyUEHUS.

B crpykType mnporpamMmbl ydeOHOTO Kypca «Auredpa» i OCHOBHOTO
oOurero o0pa3oBaHMsi OCHOBHOE MECTO 3aHUMAIOT COJIEPXKaTeIbHO-METOANYECKUE
muHUN: «Hucna u BRIYUCICHUSNY, «ANredpandeckue BhIPKEHUD», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxngas U3 3THX coAepKaTelibHO-METOANYECKUX
JUHUHN pa3BUBAETCs Ha MPOTSHKEHUH TPEX JIET U3YUEHUsl Kypca, B3aUMOJICUCTBYS C
ApYrMMU ero JuHusMH. B xoge wu3ydenuss ydeOHOro Kypca OOy4arouIumcs
NPUXOAUTCS JIOTHUECKH PacCyXIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 9TUM B mporpamMmy y4deOHOTO Kypca «Anredpay BKIIOUYEHBI
HEKOTOpPBhIE OCHOBBI JIOTMKH, IPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3ieiiax
MaTEeMaTUYeCKOro 00pa3oBaHus U CHOCOOCTBYIOIINE OBJIAJCHUIO O0yYaIOIUMHUCS
OCHOB  YHHMBEPCAJIBHOTO  MaTeMaTU4deckoro s3bika. CopepkarelbHOW U
CTPYKTYPHOH OCOOEHHOCTBbIO y4eOHOro Kypca «AureOpa» SBISETCI €ro
MHTETPUPOBAHHBIN XaPAKTED.

Conepxanne nuHMM «Yucna W BBIYUCICHUS» CIYKUT OCHOBOM ISt
JAbHEUIIEr0o U3y4yeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y O0YyYaroOUIUXCs
JIOTUYECKOT0 MBIIIJIEHUSI, (POPMUPOBAHUIO YMEHUS TI0JIb30BATHCSl AJITOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MTPAKTUIECKUX HABBIKOB, HEOOXOAMMBIX JIJISl TIOBCEHEBHOM
KW3HU. PazBuTHE MOHSTHUS O YMCIIE HA YPOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHMs
CBS3aHO C paIllMOHAJIBHBIMM W HWPPAIMOHAIBHBIMU YHCIaMU, (HOpMHUpOBaHUEM



NPEJICTaBICHU O JIEWCTBUTEIHLHOM YHMCJe. 3aBepIICHHE OCBOCHUS YHCIOBOU
JIMHUW OTHECEHO K CpeHeMY 00IeMy 00pa3oBaHUIO.

Conepkanue AByX aliredpandecKux JUHUN — « AJITeOpandecKue BhIPAKEHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (hOPMHUPOBAHUIO Y OOYUYaAIOIIUXCS
MaTeMaTH4YEeCKOro amrmapara, HEOOXOJUWMOIo JUIsl pelIeHUs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPaKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHus Y4YEOHBIA Marepuan TPYINIUPYETCS BOKPYT
palMoHaIbHBIX BBIpAXKEHUM. AJredpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKU Kak
S3bIKa JJI1 TOCTPOEHUS MAaTEMAaTHYECKHUX MOJIEIEil, OMUCAaHUs MPOILIECCOB U
SBICHUN pealbHOro Mupa. B 3agaum oOyueHusi anreOpe BXOIAT TaKkKe
JTaNbHEWINIee pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOTro, B
YaCTHOCTH, U1 OCBOCHHUS Kypca WH(POPMATUKH, W OBJAJCHHEC HaBBIKAMHU
JNEAYKTUBHBIX paccyxkjeHuid. [IpeoOpazoBanrne cUMBOJIBHBIX (GOPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUSI, CIOCOOHOCTEH K MAaTEMaTHIYECKOMY TBOPUYECTBY.

Copepxanue QyHKIIMOHATILHO-TpauuecKor JIMHUK HallEJICHO Ha TOJy4eHUe
O0yJaroUMMUCs 3HaAHUM 0 (PYHKIUSAX KaK BaKHEHIIeH MaTeMaTHUYecKOW MOAEIH
JUISL OTIUCAHUST U UCCIICIOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUHN B MPUPOJIE
u obmiectBe. M3ydyeHue marepuana CIOCOOCTBYET Pa3BUTHIO y OO0yYaroniuxcs
YMEHUS UCIOJIb30BaTh Pa3IMYHbIE BHIPA3UTEIIbHBIC CPEJICTBA SA3bIKa MAaTEMAaTUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaa B (HopMHupoBaHUE
MPEACTaBICHUN O POJIM MAaTEMAaTUKU B Pa3BUTHU IIUBWIM3AIUUA U KYJIbTYPHI.

CormacHo ywyebHOMY TMIaHy B 7-9 kjaccax u3y4aeTcs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIONIME OCHOBHBIC pa3leibl COACP)KAHUS:
«Yucna W BBIUMUCICHUS», «AJreOpanyeckue BbIpaXeHUs», «YPaBHCHUS W
HEPAaBEHCTBA», « D YHKITUNY.

Ha usydyenue yuebHoro kypca «Anredpa» orsoautcs 306 gacoB: B 7 Kiacce
— 102 yaca (3 gaca B Henmenmo), B 8 kiacce — 102 ygaca (3 yaca B Heaeno), B 9
kiacce — 102 ygaca (3 vaca B Hezel).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuciaa 1 BIYMCICHUS

JpoObu OOBIKHOBEHHBIE W JIECATUYHBIE, TIEPEXO] OT OJHOW (OPMBI 3aIUCH
npobeit k gpyroi. I[loHsTHEe palMOHAIBLHOTO YMCIA, 3alKCh, CpPaBHEHUE,
YIOPSAOYMBAHUE  PAIlMOHANBHBIX  4YHcel. ApudmeTndyeckue ACHCTBUS  C
pauroHaIbHBIMU 4uciaaMu. Pelienue 3aad u3 pealbHOM MPAKTUKU HA 4acTH, Ha
Jpo0Hu.

CreneHb C HaTypaJgbHBIM IIOKa3aTENEM: OIpeleseHrne, MNpeoOpa3oBaHHe
BBIPQKEHUN Ha OCHOBE OMPEEIICHUS, 3alUCh O0NbIIKX yncen. [IpoueHTsl, 3anuch
MPOLIEHTOB B BUJIE ApoOU U ApoOU B BHUJE MPOLEHTOB. Tpy OCHOBHBIE 33/1a4d Ha
IIPOLICHTBI, pEIEHUE 3a/1a9 U3 PEAIbHOU MPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB  JACIMMOCTH, PA3NOKEHHE Ha  MHOXHUTEIH
HaTypaJIbHBIX YHCEIL.

PeanbHble  3aBUcMMOCTH, B TOM uucie OpsAMas U oOpaTHas
MIPONOPLUHOH AJILHOCTH.

AJureOpaudecKkue BbIpasKeHUs!

IlepemeHHBIE, YUCIIOBOE 3HAUYCHUE BBIPAXKEHUS C IEPEMEHHON. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpeacraBienue 3aBUCUMOCTA MEXY BETMUMHAMHU B BUJIE
dbopmynbl. Beraucnenus no ¢popmynam. [IpeodpazoBanre OYKBEHHBIX BBIPDAKECHUM,
TOXKJIECTBEHHO paBHbIE€ BBIPAKEHHUSA, MpaBuUiia MNpeoOpa3oBaHHUs CYMM U
IPOU3BENCHUH, MPaBUJIa PACKPBITUS CKOOOK U TPUBEACHUS OJJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATypaJbHBIM IIOKA3aTEIEM.

OpnHowieHbl U MHOroOwieHbl. CTeneHb MHOrouseHa. CloxeHue, BbIUMTaHuE,
YMHOXKEHUE MHOTO4YJIeHOB. DOpMyibl COKPAIIEHHOTO YMHOXKEHUS: KBaJpar
CYMMBl W KBagpar pa3HocTH. PopMyna pa3HOCTHM KBajapaToB. PasznoxeHue
MHOT'OYJIEHOB HA MHOYHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHS, IMpaBWia MNpeoOpa3oBaHMsl ypaBHEHUS,
PAaBHOCHIIBHOCTb YPAaBHEHUM.

JluHeHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YHUCIO KOPHEW JIMHEUHOIO
YPaBHEHHUsI, pEUICHHWE JHUHEHWHBbIX YypaBHEHUU. (COCTaBIEHUE YpAaBHEHUU IO
YCIJIOBHIO 3a/1a4l. Penienre TeKCTOBBIX 3a7a4 C TOMOILBIO YPABHECHUM.

JluneiliHOe ypaBHEHHE C JIByMSI IIEpEMEHHBIMH U ero rpadguk. Cuctema IByX
JUHEWHBIX YpPAaBHEHUW C JBYMsS II€PEMEHHBIMHU. PelieHne cucrteM ypaBHEHHI
crocoOOM TMOACTaHOBKHU. llpuMepbl pelieHds TEKCTOBBIX 3a/Jad C MOMOIIbIO
CHUCTEM YPABHEHUM.

DyHKUMHA



Koopaunara Touku Ha npsmMoil. YUucnoBble MpoMexyTku. PaccTosiHue Mexay
IBYMsI TOUKaMHU KOOPJIMHATHOW MPSIMOU.

[TpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcimucca U opAnHATa
TOYKH Ha KOOPAMHATHOM IJIOCKOCTH. [IprMepbl rpaduKkoB, 3aJaHHBIX (GOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonarue @ynknuu. [padux
¢byukiuu. CroiictBa dhyHkiui. Jluneitnas gynkmuus, e€ rpaduk. I'paduk dhyHKIMn
y = |X|. I'padudeckoe pelieHre ITUHEHHBIX YpaBHECHHH W CHCTEM JIMHEHHBIX
YPaBHEHUH.

8 KVIACC

Yucna 1 BBIYMCIEHUSA

KBanpaTtHeiii kopenb u3 uucna. [loHstue 00 HppalMOHAILHOM YHUCIE.
JlecsiTuuHble TPUOIMKEHUST UPPALMOHATIBHBIX yuces. CBoicTBa apu(MeTUIECKUX
KBa/IPAaTHBIX KOPHEN U UX MPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUIM
Y BBIYUCJIEHUAM. [efiCTBUTEIbHBIE YUCIIA.

CreneHb ¢ LenbIM MOKa3aTeseM 1 €€ cBoiicTBa. CTaHaapTHAs 3alIUCh YKCTIA.

Anre0Opanyeckue BbIpaKeHUIAATreOpanyecKkue BbIpaskeHust

KBagparHelii  TpEXWIEH, pa3JIOKEHHUE KBAaApaTHOIO TPEXWIEHA Ha
MHO>KHUTEIIN.

AnreOpanueckast apoOb. OCHOBHOE CBOMCTBO anreOpandyeckod ApoOu.
CrnoxeHue, BbIYMTAHHUE, YMHOXKEHUE, JeJeHUE anreOpanydeckux ApooOeit.
PanmonanbHbIe BbIpaXXeHUs U UX MpeoOpa3oBaHHUE.

VYpaBHEHMS 1 HEPABEHCTBAY PABHEHHS U HEPABEHCTBA

KBagpaTtHoe ypaBHenue, ¢GopMmyaa KOpHEH KBaIpaTHOrO ypaBHEHMUS.
Teopema Buera. Pemienne ypaBHeHU, CBOASIIMXCA K JIMHEMHBIM U KBaJAPATHBIM.
[IpocTeiiue npoOHO-paIoHaIbHbIE YPAaBHEHUS.

['paduueckass uaTepnpeTanuss ypaBHEHUN C BYMsI MIEPEMEHHBIMU U CUCTEM
JMHEUHBIX YpPaBHEHUM C JBYMs NepeMeHHbIMU. [IpuMmepbl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUU C IBYMsI IEPEMEHHBIMM.

Pelienne TeKCTOBBIX 3a/1ay aNre0panyeckuM CrocoOOM.

UucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OJHOW IEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
Cucrtembl TMHENHBIX HEPABEHCTB C OAHOW MEPEMEHHOM.

OyHKINNPYHKIUA

[Tonsatne Qyukuuu. OOnacTh oONpeneNeHuss U MHOXKECTBO 3HAYEHUU
¢yaxuuu. CnocoObl 3ajaHus (PyHKLIMMA.

I'padux ¢dyaxnuu. Urenne cBoiictB ¢GyHKiuu 1o e€ rpaduky. [Ipumeps
rpaduKoB GyHKIIHHA, OTPAXKAIOIIUX pPeabHbIE MPOIIECCHI.



@OyHKIIMY, ONMUCHIBAIOIIME TMPSAMYI0 W OOpaTHYIO MPOIOPIIHOHAILHEIC
3aBHCHMOCTH, X rpaduki. Oyukmun Y = X2, y = X3, y = VX, y=|x|. ['papudeckoe
pellieHue ypaBHEHUHN W CHCTEM YPaBHCHHIA.

9 KJIACC

Yucaa 1 BIYMCICHUS

PannonanbHbie 4mclia, UppalioOHAIbHBIE YHMCIA, KOHEUYHbIE U OECKOHEYHbBIC
JeCATUYHBIC APOOU. MHOXKECTBO JECHCTBUTEIIBHBIX YUCEN, IEUCTBUTEIBHBIC YHCIIa
KaKk OCCKOHEYHbIE JeCSITUYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK1Yy MHOKECTBOM JIEMCTBUTEIBHBIX YUCEI U KOOPINHATHOW MPSIMOM.

CpaBHeHUE JEHCTBUTENBHBIX 4YHCEN, apu@MeTHdyecKue JeHCTBUSA C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pa3mepbl 0OBEKTOB OKpPYKAIOLIEr0 MHpPA, JUIMTEIBHOCTh IIPOLIECCOB B
OKPYKaroIIEM MHPE.

[TpubamxEHHOE 3HAYECHUE BEIIMUYUHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucen. [Ipukuaka v olleHKa pe3yabTaTOB BIYUCICHUM.

YpaBHeHusI 1 HEPaBeHCTBA

JIuneintHoe ypaBHeHue. PenieHre ypaBHEHNM, CBOASAIIMXCS K JIMH EHHBIM.

KBanpatHoe ypaBHeHue. PelieHne ypaBHEHUI, CBOIAIIMXCS K KBaJAPATHBIM.
bukBanparHoe ypaBHeHue. [IpuMepsl pemieHnst ypaBHEHH TPETbEU M YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemenue npoOHO-paliMOHaNbHBIX YpaBHEHUMU. PelieHune TEKCTOBBIX 3adad
anreOpanyecKuM METOJIOM.

VYpaBHeHHE C ABYMsI MEpEeMEHHBIMU U ero rpaduk. PemieHue cucrem AByX
JIMHEVHBIX YPaBHEHUM C ABYMs IIEpEMEHHbIMU. Perenne cucreM AByX ypaBHEHUH,
OHO M3 KOTOPBHIX JIMHEIHOe, a Jpyroe — BTOpod crenmeHu. ['paduueckas
UHTEpIpETAlMsl CHCTEMbl YPABHEHUH C JBYMS IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CrIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre JIMHENHBIX HEPABEHCTB C OJHOW INEpEeMEHHOW. Pelienue cucrem
JMHEWHBIX HEPAaBEHCTB C OJHOM mnepeMeHHoM. KBanpaTHble HepaBeHCTBA.
I'paduueckass wHTEpHperTanis HEPABEHCTB W CHCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMM.

OyHKIMNPYHKINH

KBagparnunas ¢ynkuusi, e€ rpaduk u cpoiictBa. Ilapabona, koopauHATHI
BEPIIUHBI Tapad0JIbl, OCb CHMMETPUH MTapadOoJIbL.

I'padukn byuxumit: y = kx, y = kx + b, y = kix, y =x3, y =Vx, y = |x| , u ux
CBOMCTBA.



YucnoBsle  1mOCHENOBATENbHOCTUYHMC/IOBBIE  MOCIEA0BATEIBHOCTH H
nporpeccuu

[IoHsiTHE YMCIIOBOW IOCIIEOBAaTEIBHOCTH. 3aJaHUE I10CIIEI0BATEIBHOCTH
PEKYppeHTHOM popMyon U Hpopmysoil N-ro dwieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuud. dopmynsl N-ro 4ieHa
apu(PMETHUECKON 1 T€OMETPUUECKON MPOrPECCHl, CYMMBI IEPBBIX N YJICHOB.

N300pakenne 4ieHOB apu(METHUUECKOW W TEeOMETPUYECKOW MPOrpeccHid
TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTHU. JIMHEMHBIN U IKCIOHEHUHUAIBHBIA POCT.
Ci10’XHBIE TPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHUS NPOrpaMMmbl  y4eOHOro Kypca
«AnreOpay» XapakTepU3yOTC:

1) maTpuoTu4ecKkoe BOCIUTAHUE:

[IPOSIBJIEHUEM HMHTEpeca K IPOLUIOMY M  HACTOALIEMY POCCUUCKOU
MAaT€MaTUKH, L[IEHHOCTHBIM  OTHOLIEHWEM K JIOCTH)KEHHSIM  POCCHICKHX
MaTEMaTUKOB M POCCUMCKOM MaTeMaTU4EeCKOW IIKOJIbI, K HCIIOIb30BAHUIO 3TUX
JOCTHKEHHI B IPYTUX HayKax U MPUKJIAIHBIX chepax;

2) rpaskaaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJIHEHUIO 00s13aHHOCTEN T'pa)/IaHWHA U pealn3aluu ero
mpaB, TNPEACTaBICHHEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHUS
pa3NYHBIX CTPYKTYp, SIBJICHUM, IPOIENyp TPakJIaHCKOTO o0lecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKHUM IPUMEHEHUEM JIOCTVIKEHHM HAyKd, OCO3HAHUEM BaXKHOCTH
MOPaJIbHO-3TUYECKUX PUHIIUIIOB B IEITEIILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE B pEUICHUM MPAKTHYECKUX 3a1ad
MAaTeMaTU4YECKOM HAIpPABIEHHOCTH, OCO3HAHUEM BaXXHOCTU MaTEMaTHUYECKOTO
o0pa30oBaHUsl Ha MPOTSHKEHUM BCEW JKM3HM MJIsl YCIENHOM mpodeccuoHaIbHOM
JESITeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHAUBUAYAIBHON TPACKTOPUU 00pa30BaHMsI U KU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCTIHTAHHE:

CIOCOOHOCTBIO K OSMOLMOHAIBHOMY M 3CTETHYECKOMY BOCHPUSATHIO
MaTeMaTUYeCKNX OOBEKTOB, 3aJay, PELICHUM, PACCYKICHHUI, YMEHUIO BUJIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI' O MO3HAHMS:

OpUEHTalMedl B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4yHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHSI YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHUMAaHUEM MaTEMAaTUYECKOM HaykKh Kak c@epbl YeIoBeueCKOou
NEATENBHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUY,
OBJIAJICHUEM SI3BIKOM MATEMATHUKH M MAaTEMAaTUYECKOW KYJIBTYPOM KaK CPEICTBOM
NO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEHIIMMHU HaBBIKAMHU MCCIIENOBATEIbCKOM
NEeATEITbHOCTH;



6) ¢usuueckoe BocnuTaHue, (GopMHUPOBaHME KYJbLTYPbI 310POBbSI U
IMOLMOHAJIBLHOI0 0JIAT OMOJIYYHS:

TOTOBHOCTBHIO TPUMEHATh MaTeMaTHYECKHE 3HAHUS B HWHTEPECAax CBOETO
3I0POBBSI, BEJCHHUS  3JI0POBOTO  oOpa3a  KU3HU  (30pOBOE  IHTaHUE,
cOQTaHCUPOBAHHBIA PEXKUM 3aHATHH W OTIbIXa, peEryisipHas Qu3ndeckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBBbIKA PEQPIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO K€ MpaBa APYroro 4YeJoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

OpUEHTAIlMEeH Ha MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHWM JIJIS PEIICHUs 3a1a4
B 00JaCTH COXPAaHHOCTH OKpYJKaromeld Cpeapl, IUTAHUPOBAHUS TTOCTYITKOB M
OIICHKH WX BO3MOKHBIX TIIOCJIEICTBUHN I OKPYXKaIoMmEeH Cpeabl, OCO3ZHAHHEM
TJI00ATLHOTO XapaKTepa SKOJOTUYECKUX TTPOOJIeM U MyTeH UX PelIeHUs;

8) apanTammsi K M3MEHSIIOMIUMCSI YCJIOBHSIM COIUAJIbHOW M MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEUCTBHSIM B YCIOBHUSIX HEOMPENCTIEHHOCTH, IOBBIIMICHUIO
YPOBHS CBOEH KOMIIETCHTHOCTH Yepe3 MPAKTUIECKYIO NESITCIBbHOCTh, B TOM UHCTIC
YMEHHE YYUTBCSA Y NPYTUX JIIOJACH, MPUOOpPETaTh B COBMECTHOW NEATECIHLHOCTH
HOBBIC 3HAHMSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCTRI0O B (OPMHPOBAHWM HOBBIX 3HAHWUH, B TOM YHCIC
dbopMynHpoOBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 OOBEKTAX U ABJICHUSIX, B TOM YHCIIC
paHee HEM3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEMH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO  CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO CHTYaIlMI0O KaK BBI30B, TPEOYIOMUHA KOHTPMEpP, KOPPEKTHPOBATH
NPUHUMAEMbIC PEIICHUs] U JCUCTBHUS, (OPMYIMPOBATH W OILICGHUBATh PUCKH U

nocneACTBUsA, GOPMHUPOBATH OIBIT.
METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHHUBEpPCAJbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jornueckue aeMcTBUA:

e BBIIBIIITHh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, IMOHATHI, OTHOLIEHUN MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpEACNICHUs]  MOHSATUM, YCTaHAaBJIMBaTh  CYIIECTBEHHBIA IPU3HAK
KJaccu(UKaIMi, OCHOBaHUS JJii OOOOILIEHHUS U CpPaBHEHUS, KPUTEpUU
IIPOBOAMMOr0 aHAJIN3a;

e BOCHpPUHUMATh, (OpPMYyIUPOBATH M  MPEOOPA3OBBIBATh  CYKICHUSA:
YTBEpAUTENIbHbIE M OTpHULATENIbHbIE, €IWHUYHbIE, YacTHble U 0OIIue,
YCIIOBHBIE;



BBISIBIATH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeursi B (akTax, JaHHBIX, HAOJIOJCHUSX U YTBEPKICHUSX,
npeajaraTb  KpUTEPUU  JJIsl  BBIABICHUA ~ 3aKOHOMEPHOCTEM WU
IIPOTUBOPEUHNIL;

JIeTIaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JE€IYKTUBHBIX W
VHAYKTUBHBIX YMO3AKJIFOUYCHUHN, YMO3AKIIFOUEHUH 110 aHAJIOTUH;

pa3doupaTh JOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUHN (TMPSIMbBIC U OT
MPOTUBHOTO), MPOBOAUTH CaMOCTOSITEIHLHO HECJIOKHBIE JOKa3aTelbCTBa
MareMaTudecknx (hakToB, BBICTpPAWBATh aAPryMEHTAIMIO0, MPUBOJUTH
MIPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BEIOWpATh CIOCO0 permieHusl ydeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHUS, BBIOMpATh HaWOONee TOAXONAIMUNA C YIETOM
CaMOCTOSITEJIbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbCKue 1eMCTBYS.

HCITIOJIb30BaTh BOMPOCHI KAaK HMCCIICOBATEIBCKUNA WHCTPYMEHT ITO3HAHUS,
(dbopMynmupoBaTh BOMPOCHL, (PUKCUPYIOIIHNE MPOTHBOpPEUHE, MpodIeMy,
CaMOCTOSITEJILHO YCTaHaBIMBAaTh HWCKOMOE U JaHHOEe, (HOPMHPOBATH
THUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MTO3UIINIO, MHEHUE;

MPOBOAUTE II0 CAMOCTOSITEIBHO COCTaBIICHHOMY IIIaHY HECIOXHBIH
AKCIICPUMEHT, HEOOJIbIIIOE  MCCJICOBAaHME  TIO0  YCTaHOBJICHHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOr0 OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEX]Ty COOOM;

CaMOCTOSITETILHO (POPMYIMPOBATH OOOOIIEHUSI U BBIBOJIBI 1O Pe3yJbTaTaM
MPOBEIEHHOTO HAOIIOACHUS, WCCIICIOBAaHUS, OIICHHBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 000OIIECHNUI;

MIPOrHO3UPOBATh BO3MOYKHOE Ppa3BUTHE TPOIECCa, a TaK)Ke BBIJIBUIATh
MIPENONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:

BBISIBJIATh HEAOCTATOYHOCTh M M30BITOUYHOCTh HH(OpMallUM, JaHHBIX,
HEOOXOAMMBIX ISl pEIICHUS 3a]auH;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPHPETUPOBATH
MH(}OpMAaIINIO Pa3IMYHbBIX BUIOB U (POPM MpeaCTaBICHUS;

BbIOMpaTh (QopMy TpeAcTaBICHHUs HWHGOOpPMALMM W HLIIOCTPUPOBATH
peliaeMble 3aJauyd CXE€MaMH, JuarpaMMamMi, HMHOM rpadukodl U HX
KOMOMHAIIUSIMU;

OLIEHUBATh HAAEKHOCTh WH(GOPMALMU TIO0 KPUTEPUSM, MPEIJIOKEHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBUA:



BOCIpUHUMATh W  (GOPMYJIUPOBATh CYXKACHUS B COOTBETCTBUH C
YCIIOBUSMH U IEJIIMHU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pCHHUS B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y PEIIeHUS 33]]Ja4l, KOMMEHTHUPOBATh MOTYYEHHBIN pe3ysbTaT;

B X0JI¢ 0OCYXXJCHUS 3a/1aBaTh BOMPOCHI TIO CYIIECTBY OOCYKIaeMOIN TEMBI,
poOJIeMBl, pelIaeMoii 3aJa4n, BRICKA3bIBaTh UCH, HAIICJICHHBIE HA TIOUCK
pEIICHUsI, COIMOCTABJISITH CBOM CYXACHUS C CYXICHUSMH JIPYTHX
YYaCTHUKOB JHAJIOra, OOHAPYKMBATh Pa3IMYUe W CXOJCTBO ITO3HIIMH, B
KOppeKkTHOU popme hopMyIHpoOBaTh PA3HOTIIACHS, CBOM BO3PAXKEHUS,
MPEICTaBIIATh  pe3yJabTaThl  pEHICHUS  3aJadd,  DKCICPUMEHTA,
UCCIICZIOBAHUSA,  TMPOEKTa,  CAMOCTOSATENbHO  BbIOMpath  (hopmar
BBICTYIUJICHUS C y4ETOM 3314 MPE3CHTAIMH U OCOOCHHOCTEH ayJUTOPUH;
NOHMMATh W HUCIHOJb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW |
WHIWBUYaTbHOM pPaOOTBI TpU pEIICHUH YYeOHBIX MAaTeMaTHYECKUX
3ajay;

MPUHUMATH 11€71h COBMECTHOU JIEATEIHHOCTH, INIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM palOThl, pacnpeAcysTh BHABI pabOT, I0roBapuBaThHCH,
o0cyXaaTh MPOIIeCC M pe3ysbTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIXx (opmax padboTel (0OCYXIeHUs, 0oOMeH
MHEHHUSIMH, MO3TOBBIE INTYPMBI W JPYrU€), BBIMOJHATH CBOI YacTh
paboThl M KOOPAMHUPOBATH CBOW JICUCTBUS C APYTUMHU YJICHAMU KOMAaH/IbI,
OILICHMBATh KA4e€CTBO CBOETO BKJIJa B OOIMIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOJICHCTBHSI.

PeryasiTuBHbIe YHUBeEpPCcAJIbHbIE YUeOHbIE 1eilCTBUSA
Camoopranmzanmsi:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, AJITOPUTM pELIEHUS 3adadd (WM €ro
4acTh), BBIOUPATh CIOCOO PEIICHHS C YYETOM HMMEIONIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb U KOPPEKTHUPOBATH
BapUaHTHI PEIICHUN ¢ YIETOM HOBOM MHGOPMAITIH.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEJIEKT:

BIIAJETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJSL —mpolecca |
pe3yJibTaTa pEelICHUs MAaTEMATUYECKOM 33/1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELICHUU
3a/1a4M, BHOCHTb KOPPEKTHUBBI B JEATECIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENIbCTB, HAMIEHHBIX OITMOOK, BBISBICHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBHUE PE3YJbTaTa ACATEIBHOCTH MOCTABJICHHOW LIENIH
U YCIIOBUSIM, OOBSICHITh MPUUUHBI JOCTHXKEHUS WM HEIOCTUKEHUSI 11eJIH,
HAXOJUTh OMIUOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIbTATDBI

K xoHiy oOyuenuss B 7 kJjacce OOyYarolIUMCS TMONYYUT CIEIYIOIINE
MIPEAMETHBIE PE3YJIbTAThI:

Yuciia u BIYUCTEHUS

BrImonHATh, codeTass YCTHbIE U MHUCbMEHHBIE MPUEMBI, apu(METUYECKHE
JENUCTBUS C PAIIMOHAIBHBIMU YUCIIAMU.

Haxonuth 3Ha4Y€HUs YHUCIIOBBIX BBIPAKEHUM, MPUMEHSITh Pa3HOOOpPa3HBIC
CrocoObl ¥ MPUEMBI BBIUYMCICHUS 3HAYEHUN JPOOHBIX BBIPAKEHUN, COIAEPIKAITUX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOH.

[lepexomuth OT ogHOW (HOPMBI 3amucH 4YUCEN K APYyroi (mpeoOpa3oBbIBAThH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUUHYIO IPOOb ).

CpaBHUMBATh U YNOPSAOYUBATH PallMOHATIBHBIE YUCIIA.

OKpyrJATh 4HCIIA.

BBINOIHATE TPUKUIKY U OIIEHKY pe3yJibTaTa BHIYUCICHUMN, OLICHKY 3HAUCHUN
YUCJIOBBIX BbIPaKEHUW. BBIMOIHATH AEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMHU
MOKa3aTEeISIMH.

[IpuMeHsAT,  NpU3HAKK ~ JEIMMOCTH,  Pa3JIOKEHUE HAa  MHOXHUTEIH
HATypaJIbHBIX YUCEN.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJa4H, CBSI3aHHBIC C OTHOIICHUEM
BEJIMYUH, MPONOPUHUOHAIBLHOCTBIO BEIUYWH, MPOLEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs 3a7a4 ¢ y4€TOM OTpaHUYEHH, CBSI3aHHBIX CO CBOWCTBaMU
paccMaTpUBaeMbIX OOBEKTOB.

AsredpanyvecKkue BbIpasKeHUs!

Hcnonb3oBaTh anreOpanvyeckyrd TEPMUHOJIOTHUIO U CUMBOJIMKY, MPUMEHSThH
e€ B MpoIlecCe OCBOEHUS YU4EOHOr0 Marepuarna.

HaxomuTte 3HaueHHs OYKBEHHBIX BBIPAKEHUW NpU 33JaHHBIX 3HAUYEHHSIX
NIEPEMEHHBIX.

BeimonHsaTe  mpeoOpa3oBaHUsi — [EJOr0  BBIPAXKEHUS B MHOTOWICH
PUBEJICHUEM TOJIOOHBIX CIIAaraeéMbIX, PACKPBITUEM CKOOOK.

BBINMOMHATE yMHOXXEHHE OJHOWICHA HAa MHOTOWIEH W MHOIO4JIeHa Ha
MHOTOYJICH, TPUMEHSTH (DOPMYIIBI KBaipaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcyliecTBIsATh Pa3lI0KEHHE MHOTOYWICHOB HA MHOXKHTEIW C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEero MHOXUTENS, TPYHIUPOBKU  ClIaraeMbiX,
npuMeHeHUs1 GOpMYIT COKPAIIEHHOTO YMHOKEHUS.

[TpuMensaTh peoOpa3zoBaHusi MHOTOWICHOB JJIS PEIICHUS] Pa3IMUHBIX 3a7a4
U3 MaTEMAaTUKHU, CMEXKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTe CBOKMCTBA CTENEHEW C HATYPAJIbHBIMU IMOKA3aTEJSIMHU IS
npeoOpa3oBaHUs BBIPAKEHUM.



YpaBHeHus1 1 HEPaBEHCTBA

Pemarp nvHENHBIE ypaBHEHUs C OJHOW NEPEMEHHOM, NMPUMEHSS NpaBUia
nepexoAa OT UCXOJHOTO YpaBHEHHUS K PaBHOCHIbLHOMY eMy. IIpoBepsTs, sBisercs
JIM YACII0O KOPHEM YpaBHEHHUS.

[IpumeHsTh rpaguyeckue METOAbI MPU PEUICHUH JIUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTh mnpuMepsl Map 4YKCEN, SBIAIONIMXCA PEIICHUEM JIMHEHHOTOo
YPaBHEHHUS C IBYMS IIE€PEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM IIJIOCKOCTH TpaduK JUHEHHOrO0 YpaBHEHHsS C
JIBYMS TEPEMEHHBIMH, TOJB3YSICh TpauKOM, MPUBOIUTH MPUMEPHI pEIICHUS
YpaBHEHMUS.

Pemiath cucteMbl IByX JJUHEUHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH, B TOM
qyucie rpaduuecky.

CocTaBisTh M pellaTh JIMHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEWHBIX
YpPaBHEHHM IO YCIOBHUIO 3aJauyd, HWHTEPIPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 33/J1a4H MOJy4YECHHBIA PE3yJIbTar.

DyHKUUH

N300paxkaTh Ha KOOPAMHATHON NPSMOM TOUKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJMHATaM, JTy4H, OTPE3KH, NHTEPBAJIbI, 3aAIHCHIBATh YHCIOBBIE MPOMEXKYTKH Ha
aNreOpanyecKoM S3bIKE.

OtMmeyaTh B KOOPIMHATHOM TUIOCKOCTH TOYKHU MO 33JaHHBIM KOOPIHMHATAM,
CTpouTh Tpaduku JUHEHHBIX GYyHKIUNA. CTpouTh rpaduk GyHKIUHU Y = |X|.

OnuceiBaTh C TOMOIIbIO (PYHKUMNA HM3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMM: CKOpPOCTb, BpPEMS, pACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOIUTEIHLHOCTD, BpeMs, 00bEM pabOTHI.

HaxoauTh 3HaueHre QyHKIMH MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuii cnocod MpeACTaBICHHUS W aHaIM3a WH(OpManuu,
M3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB pEasbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

K xoHiy obOydeHuss B 8 KJjacce OOYYAOMIMICS TONYYHUT CICTYIOIIHE
IIPEAMETHBIE PE3YJIbTATHI:

Yuciaa v BIYUCIEHUSA

Hcnonb30BaTh HayajdbHbBIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTEIbHBIX
YUCeN JUIsl CPAaBHEHUS, OKPYIJICHUS U BBIYMCICHUH, N300pakaTh EHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumeHsaTh TOHSTHE apUPMETUYECKOrO KBAJIPATHOTO KOPHSA, HAXOAHTh
KBaJIpaTHbIE KOPHHU, UCHOJB3Yysd MPU HEOOXOIUMOCTH KaJbKYJATOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, COAEpXKAIIMX KBaJpaTHble KOPHHU, HCIHOJb3Ys
CBOKCTBA KOPHEM.



Hcnonb3oBaTh 3anucH OOJBUIMX M MAJIbIX YHMCET C MOMOLIBIO JECSITHUHBIX
npobeii u creneHeit yucna 10.

AJireOpauyecKkue BbIpasKeHUs!

[IpuMeHATh TNOHATHE CTENEHM C LEJIbIM  II0Ka3aTeleM, BBIIOJIHATH
npeoOpa3oBaHus BEIPAKEHUMN, COJIEPXKAIIMX CTENEHU C 1IEJIbIM MTOKa3aTeleM.

BbINONHATE TOXKIECTBEHHbIE NpeoOpa30BaHUs PAllMOHAIBHBIX BBIPAKEHUMN
Ha OCHOBE MpaBWJI JCHCTBUIM HaJ MHOTOYJICHAMHU U alreOpandyecKuMu Apo0sSMU.

PackiiagpiBaTe KBapaTHBIN TPEXUIJICH HA MHOKUTEIH.

[TpumenaTs npeoOpa3oBaHus BbIPAKEHUHN [T PEIICHHs Pa3IMYHBIX 337a4 U3
MaTEMaTUKH, CMEKHbBIX MPEAMETOB, U3 peaIbHOU MPAKTUKHU.

YpaBHeHUs ¥ HEPABEHCTBA

PemaTte nuHENHBIE, KBaJpaTHbIE YpPaBHEHUS W PALMOHAIbHBIE YpaBHEHHS,
CBOJSIIMECA K HUM, CUCTEMBI JIBYX YPABHEHUH C IBYMs IIEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHECHHH, B
TOM YHCJIE C IPUMEHEHUEM IpapUUecKUX MpeAcTaBIeHUN (ycTaHaBIMBAaTh, UMEET
JU ypaBHEHUE WJIM CHCTEMA YPAaBHEHMI PEIICHHs, €CIIM UMEET, TO CKOJBKO, W
npouee).

[lepexoauTh OT cioBecHOW (POPMYIMPOBKU 3aJauM K €€ anreOpanyeckoit
MOZIEIM C TIOMOUIBIO COCTABJICHUSI YPABHEHUS WJIM CHUCTEMbl YpaBHEHH,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33]1a4M NOJIYYEHHBIN pe3yibTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB [JIsi CPABHEHUs, OLICHKH,
pemars JMHEHHbIE HEPAaBEHCTBA C OAHOW NEPEMEHHOM M HUX CHUCTEMBI, 1aBaTh
rpaduYecKy0 HWUTIOCTPAllMI0O MHOXKECTBA pELICHUH HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DyHKUUH

[ToHnMaTe U KUCIONB30BaTh (PYHKUHMOHAJIBHBIE MOHATUS U S3bIK (TEPMMHBI,
CUMBOJIMYECKHE O0O03HAUYEHHUS), OMPEACNATh 3HAUeHHE (PYHKIHUH MO 3HAUYCHUIO
apryMeHTa, OIPeesiTh CBOMCTBA PYHKIIMH 1O €€ rpaduKy.

CtpouTth rpaguku 35eMeHTapHbIX (YHKIUI BUAA:

y = kIx, y = x2, y = x3,y = ||, Y = VX, OIHCBIBaTh CBOICTBA YHCIOBOM
dbyHKIIMH 110 €€ TpaduKy.

K koHny oOyduenuss B 9 kiaacce oOydaroIIMHCS MOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJILTATHI:

Yuciia ¥ BBIYUCTICHUA

CpaBHUBATH U YNOPSA0YNBATH PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YHCTIA.

BbInonHATh  apuMeTHYecKue JAEUCTBHS C palUMOHAIBHBIMU YHCIAMH,
couerass YCTHbIE W NHUCbMEHHBIE MPUEMBI, BBINOJHATH BBIUHUCIEHUS C
UPpAMOHAILHBIMU YUCITAMH.



HaxomuTe 3HaueHus CTENEHEH C UEeIbIMM II0KA3aTelsIMU M KOPHEW,
BBIYHUCIIATH 3HAYECHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrisATb EWCTBUTENBHBIE 4YHCJA, BBIIOIHATH NPUKHUIKY pPE3ysbTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKEHUM.

YpaBHeHUs] M HEPABEHCTBA

Pewars JIMHEVHBIE W KBAaJpaTHBIE YPAaBHEHMWs, YPaBHEHUS, CBOIAILIMECS K
HUM, NIpocTeiine JpoOHO-paliOHAIbHBIE YPAaBHEHUS.

Pemate cucrembl ABYX JMHEUHBIX YPaBHEHUW C JIBYMS IEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJJHO YPABHEHHUE HE SIBISAETCS JIMHEUHBIM.

Pemiath TEKCTOBBIE 3a7adyd aIreOpPanvyecKUM CIIOCOOOM €  TOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIM CUCTEMBI IBYX YPABHEHUM C JBYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE MUCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHMH, B
TOM YHCJIE C IPUMEHEHUEM TpapUueCcKUX MpPEeACTaBICHUI (yCTaHAaBIUBATh, UMEET
JY YpaBHEHME WM CHUCTEMa YPABHEHHMM pELICHUs, €CIU UMEET, TO CKOJIbKO, U
nmpouee).

PemaTte 5MHElHbIE HEPAaBEHCTBA, KBAaJpAaTHbIE HEPABEHCTBA, W300pa)KaTh
pelIeHue HEPAaBEHCTB HA YMCIIOBOW MPSMOM, 3alMCBIBATh PEMIEHHUE C ITOMOIIBIO
CHUMBOIJIOB.

Pematb  cuCTeMBI  JTMHEHWHBIX HEPABEHCTB, CHCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pakaTh pEIIEHUE CHCTEMBbI
HEPaBEHCTB HA YMCJIOBOW MPSIMOM, 3alUCBIBATH PELICHHUE C OMOIIBIO CUMBOJIOB.

Hcronbp30BaTh HEPABEHCTBA IIPU PELLICHUH PA3JIUYHBIX 3a1a4.

DyHKUUH

PacrioznaBath (QyHKUMM H3ydyeHHbIX BUAOB. lloka3piBaTh cXeMaTU4yecKH

pacrojIoKeHHe Ha KOOPIMHATHOM IIOCKOCTH TpadukoB GyHKIuM Buma: y = KX, y
=kx+ b, y=kix,y=ax2 + bx +c, y=x3, y =X,y = |x|, B 3aBucuMoct: ot
3HaYeHUI K03(h(PUIIMEHTOB, ONUCHIBATH CBOMCTBA (PYHKIIUA.

Crtpouth U u300paxkarb CXeMaTH4YECKH TpadUKH KBaJAPATUUHBIX (PYHKIIHM,
OIMHMCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKITHI IO UX TpaduKam.

PacrioznaBath kBagpaTHUHy0 (GYHKIHIO 110 (hOpMysie, TPUBOIUTH TPUMEPHI
KBaJIpaTUYHBIX QYHKIIUN U3 peaTbHON KU3HU, PUUKHU, TEOMETPHH.

YuciioBbIe MOCIEA0BATEIbHOCTH M NPOrPecCuH

PacriozHaBath apuMeTHuecKyl0 M TEeOMETPUUYECKYI0 TMPOTPECCUU MpU
pa3HbBIX crioco0ax 3aaHusl.

BrIMOMHATE  BBIYKCIACHUS C  HUCIHOJb30BaHWMEM (opMyl N-ro  4YjieHa
apuPMETHIECKON 1 TeOMETPUUECKON MTPOTPECCUIA, CYMMBI TIEPBHIX N YJICHOB.

N300pakaTh 4Yj€HBI MOCIEIOBATEIBPHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



PemaTes 3amgaum, CBS3aHHBIC C YUCIOBBIMH ITOCIICIOBATEIBHOCTSIMH, B TOM
YHUCyIe 3a7a4d U3 peabHOM JKM3HM (C MCIIOIb30BAaHHEM KaJIbKYIISTOpA, ITU(PPOBHIX
TEXHOJIOTHI1).



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m past Konrtpoasbnsbie | IlpakTnueckue (mupp )
NnporpamMmabl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Yucna u BerurciaeHus. PanimonanbHbIe bubmotexa [JOK
1 25 1
qucia https://m.edso00.ru/7f415b90
bubmioreka [IOK
2 A 27 1
nredpandecKue BIPaKCHUS https://m.edso0.ru/7f415b90
bubmioreka [IOK
3 v 20 1
PABHEHHA I HEpaBeHeTRa https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
4 K . D 24 1
OOpAMHATS! 1 rpagpHkit. DyHKILHH https://m.edso00.ru/7f415b90
bubmioreka [IOK
> losTopenne n 0dodmenne 6 ! https://m.edso00.ru/7f415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 5 0



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

8 KUIIACC

KosauuecTBo 4yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM uudposbie
Ne n/m P KonrpoJbnbie | IIpakruyeckue (ucpp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [JOK
1 4 .K 15
Wcia v BeuucieHus. KBajpaTHbie KOpHU https://m.edsoo.ru/7f417af8
5 Uucna u Beraucienus. CTeneHb ¢ 1eJIbIM 7 bubmotexa [JOK
MoKa3aTeaeM https://m.edsoo.ru/7f417af8
3 AnreOpandecKre BhIPpaKCHHUS. 5 1 bubmotexa [IOK
KBaapatHelii TpéxdiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpakeHUsl. 15 1 bubmuorexa LIOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBagpaTHbie 15 1 bubmmorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bu6moreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHUs U HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 o .0 5
YHICLUTI, LICHOBHBIC HOMATIA https://m.edsoo.ru/7f417af8
bubmioreka [IOK
9 o 4 9
yHKUH. HHCI0BbIC dyHKIMH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 0600 6 2
OBTOPCHHE I ODODIICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



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

9 KUIIACC

KoanuecrBo yacos DJIeKTPOHHbIE
HauMeHoBaHMe pa3iesioB U TeEM (uudposbie)
Ne n/m Konrpoabnsie | IIpakrnyeckue
NPOrpaMMmbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
1 Uucna v BerurcieHus. [elicTBUTEIbHBIC 9 bubmmoreka [JOK
qucIa https://m.edso00.ru/7f419d08
5 YpaBHEHUSI 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bu6motexa [IOK
OJIHOM TepeMeHH O https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubmmorexa [IOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bub6morexa IIOK
4 .H 1 1
VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 6 https://m.edso0.ru/7f419d08
bub6mmoreka [JOK
> Dymkumn 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
15 1
6 UucrioBbie MOCIeA0BaTEIbHOCTH https://m.edsoo.ru/7fA19d08
[ToBTOpEHue, 00600IIeHNEe, CUCTEeMATH3AIUS bu6moreka [JOK
7 . 18 1
3HAHUHI https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0



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




HHOYPOYHOE IINTAHUPOBAHHUE

9 KVIACC
KosnuecTBo yacos DJIEKTPOHHBIE
No ara HppoBkIe
n/n Tewa ypoxa Bcero Konrpoapitbie | - Hpakririeckie iy%mm :6§)alloBaTeanble
padoThI padoThI pecypent
PannonanbHble yKCIa,
1 HppaloOHaJILHEBIE YHUCIIA, KOHEUYHBIE U 1 01.09
OeCKOHEUYHbIE IeCATUIHBIE IPOOH
MHOX€eCTBO JIeliCTBUTEIIHHBIX YHCEIT,
2 IEHCTBUTEIBHBIE YKCIIA KaK 1 03.09
OECKOHEUHbIE 1eCATUUHbIE IPOOH
B3auMHO 0JHO3HAYHOE COOTBETCTBUE
3 MEX/y MHOKECTBOM 1€ CTBUTEIIBHBIX 1 05.09
YHUCEJI U MHOXKECTBOM TOYEK
KOOPJAMHATHOMN NpsIMON
CpaBHEHHE JEHCTBUTENBHBIX YHUCET,
4 apuMeTHIecKre A CTBUS C 1 08.09
JIECTBUTEIILHBIMU YK CIIAMU
5 [TpubnmuxkEHHOE 3HaUEHUE BEINUHMHBI, 1 10.09
TOYHOCTb IPUOIMKEHUS
OkpyrieHue yucen 12.09
OxpyrieHue yncesn 1 15.09
8 ITpuknaka I/‘I' OLICHKA PE3YJIbTaTOB 1 17.09
BBIYMCIICHUN
9 IIpuknaka 1 OLEHKa Pe3yIbTaTOB 1 19.09

BBIYHUCIICHUN




Jluneitnoe ypaBHenue. Penienue

bu6mmorex [JOK

10 22.09
YpaBHEHUM, CBOASAIIMXCS K JTMHEHHBIM https://m.edsoo.ru/7f43bf66
JInnetinoe ypaBHeHue. Penrenne
11 > JP 5 24.09
YpaBHEHUH, CBOJIIMXCS K TMHEHHBIM
KBanpatHoe ypaBHeHHEe. Pentenue
12 aBIfeHI/Iﬁ (:}1,312) SIIITUXCSL K 26.09 bubmiorexa [IOK
P > (RO ’ https://m.edso00.ru/7f43c542
KBaJIPaTHBIM
KBagpatHoe ypaBHeHue. Pemenne
13 ABHEHUH, CBOISIINXCS K 29.09 bubmorexa IIOK
P > (RO ' https://m.edso00.ru/7f43c542
KBaJIPATHBIM
bu6moreka [JOK
14 BukBanpaTtHble ypaBHEHUS 1.10
AP P https://m.edsoo.ru/7f43c3d0
bubmmoreka [IOK
15 bukBagpaTtHble ypaBHEHUS 3.10
AP P https://m.edsoo.ru/7f43c3d0
[Ipumepsl perieHust ypaBHEHUN
16 TpeThell U YeTBEPTOM CTeneHel 6.10
pa3IoKCHUEM Ha MHOXH TEIIH
IIpuMeps! perieHus ypaBHEeHUN
17 TpeThel 1 YeTBEPTON CTENEHEN 8.10
pa3IoKEHHEM Ha MHOXHU TSN
18 Pemenune npoOHO-parimoHAIBHBIX 10.10 bubmmorexa [IOK
ypaBHEHHUiA ' https://m.eds00.ru/7f43c9b6
19 Pemenne npoOHO-palinoHaNbHBIX 1510 bubmotexa LIOK
ypaBHEHUI ' https://m.edso0.ru/7f43c9b6
Pemenne TekcTOBBIX 3a71a4
20 8 17.10
anredpanveckKuM METOI0M
Pemenue Texcro 3aja
21 LIEHHUE TEKCTOBBIX 3a/1a4 2010

anredpandeckuM MeTOIOM



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

Peiienne TekCTOBBIX 3a1a4

22 22.10
anredpanveckKuM METOI0M
KonTponpsHas pabora mo teme
23 -OHTP PaboTd . 24.10
VYpaBHEHNUs ¢ OHOW ITEpEMEHHOMN
VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMH U bu6moreka [IOK
24 05.11
ero rpadux https://m.edsoo.ru/7f43d0b4
o5 VYpaBHeHuE ¢ AByMsI IEpEMEHHBIMU U 211 bu6moTteka [JOK
ero rpauk ' https://m.edso00.ru/7f43d0b4
Cucrema ABYX JIMHEHHBIX YpaBHEHUHN
26 ABYE 7P 10.11
C IBYMsI IEPEMEHHBIMU U €€ pelIeHHe
Cucrema IByX JINHEHHBIX YpPaBHEHUI
27 By P 12.11
C IByMsI IEPEMEHHBIMU U €€ pelleHHe
Cucrema IByX JIMHEHHBIX YpaBHEHUI
28 By P 14.11
C IBYMsI IEPEMEHHBIMU U €€ pPEIICHHE
Cucrema IByX JIMHEHHBIX YpaBHEHUHN
29 By 7P 17.11
C IBYMsI IEPEMEHHBIMU U €€ pelIeHHe
Pemenue cuctem AByX ypaBHEHUH,
30 OJIHO U3 KOTOPBIX HH};{C;IF;OC a Ipyroe 19.11 Bubmiorexa ITOK
. p - & ApYT ' https://m.edsoo.ru/7f43d23a
— BTOpOM CTereHn
Pemenue cucrem nByX ypaBHEHUH,
31 OIIHO U3 KOTOPBIX JIMHEHHOE, a IPYroe 21.11 bubmmorexa HOK
. P > S APYT ' https://m.edsoo.ru/7f43d55a
— BTOpOM CTeTeHn
Pemenue cucrem nByX ypaBHEHUH,
32 OJHO U3 KOTOPBIX JTUHEUHOE, a IPyroe 2411
— BTOpOM CTENEHU
Pemenue cuctem IByX ypaBHEHUH,
33 OJTHO M3 KOTOPBIX JINHEHHOE, a IPyroe 26.11

— BTOpOM CTENEHU



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

I'padmueckas uHTEpIIpETALIUS

34 CHCTEMBI YPaBHEHHUI C JBYMSI 28.11
nepeMeHHbIMU
Pemiennie TekCTOBBIX 3a/1a4
35 g 1.12
anredpandeckuM CrocoooM
Peuienne TekcTOBBIX 3a/1a4
36 . 3.12
anredpandeckuM CrocoooM
KonTponsHas pabora o reme
37 omip pabora 1 5.12
Cucremsbl ypaBHEHU
YucnoBbie HEpaBEHCTBA U UX
38 . P 8.12
CBOIiCTBa
UucnoBbie HEPABEHCTBA U UX bubmorexa [IOK
39 . 10.12
CBOMCTBa https://m.edsoo.ru/7f43ad5a
40 JIuHelinble HEPaBEHCTBA C OHOU 1912 bubmmorexa [{OK
HIEPEMEHHOM M UX pELICHUE ' https://m.edso0.ru/7f43af08
41 JIuneiiHble HEpaBeHCTBA C OJHOU 1512 bu6morexa [IOK
MEPEMCHHOM M UX PEIICHUE ' https://m.edsoo.ru/7f43af08
42 Jlunelinble HEpaBEHCTBA C OAHOMN 17.19 bubmoreka [IOK
TIEPEMEHHOM M UX PEILEHUE ’ https://m.edsoo.ru/7f43af08
CucreMbl TMHEHHBIX HEPABEHCTB C
43 . 3 19.12
OJTHOM MEePEeMEHHOM U UX pelIeHHe
CucreMbl TMHEWHBIX HEPABEHCTB C
44 y y 22.12
OJTHOM MTePEeMEHHOMN U UX peLICHHE
CucreMbl TMHEWHBIX HEPABEHCTB C
45 . 5 24.12
OJTHOW MEPEMEHHOM U UX pEeLIeHHE
KBanpaTHbie HepaBeHCTBA U UX bu6morexa [IOK
46 26.12
peuieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHbie HepaBEeHCTBA U UX 29.12 bu6morexa [IOK



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098

pelieHue

https://m.edsoo.ru/7f43b21e

KBaI[paTHI)Ie HCPaBCHCTBA U UX

Bbub6morexa IIOK

48 12.01
peleHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBeHCTBA H UX 14.01
peleHue
50 KBanpaTHbIe HepaBEeHCTBA H UX 16.01
pelieHue
['paduueckast uHTEpIpeTAUI
51 H]: ;.bBeHCTB u CI/ICTSMI:-IC :BeHCTB c 19.01 Bu6mmorexa [IOK
P P ' https://m.edso0.ru/7f43b098
JIBYMsI IEPEMEHHBIMU
I'paduueckast uHTEpHIpeTaLUsL
52 HEPABEHCTB U CUCTEM HEPABEHCTB C 19.01
JIBYMsI TIEPEMEHHBIMU
53 {(OHTpOJ’IBHaH %')a60Ta 0 TeMe 5101
HepasenctBa
KBanpatnunas pyHkuwmsi, e€ rpaduk u bu6morexa [IOK
54 . 23.01
CBOICTBA https://m.edso0.ru/7f4396c6
55 KBanpatnunas GyHnkus, e€ rpaduk n 26.01 bubmoreka [IOK
cBOlCTBa ’ https://m.eds00.ru/7f439842
56 KBanpatnunas ¢pynkmnus, e€ rpaduk u 28.01 bu6moteka [IOK
CBOMCTBA ' https://m.edso0.ru/7f4399b4
57 [TapaGoiia, KOOpAUHATHI BEPIINHBI 30.01 bu6muotexa LIOK
napaboIbl, 0Ch CHMMETPHH 11apadoIIbl ' https://m.edsoo.ru/7f439eb4
58 [TapaGoiia, KOOpAMHATHI BEPIIUHBI 02.02 bu6muoreka [IOK
napaboJibl, 0OCb CUMMETPUHN TTapaldoJIb ' https://m.edsoo.ru/7f43a03a
59 [Tapaboma, KOOpAMHATHI BEPIITUHBI 04.02 bu6morexa [IOK
napaboibl, 0OCb CHMMETPUHU TTapaboIIbI ' https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpAMHATHI BEPIIUHBI 6.02 bu6morexa [IOK



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
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac

napaboIbl, 0Ch CHMMETPHH 11apadoJIbl

https://m.edsoo.ru/7f43a31e

[Tapabona, KOOpAMHATHI BEPIIMHBI

Bbub6morexa IIOK

61 09.02
napaboJIbl, 0OCb CHMMETPUHN TTapaldoIb https://m.edsoo.ru/7f43a526
62 [TapaGona, KOOPIUHATHI BEPIINHBI 11.02
napaboibl, 0OCb CHMMETPUU TTapaboIIbI
o — x4
63 I'papuxu pynkumit: y = kx, y = kx 13.0
b, y=Kk/X, y=x3, y=vX, y=|X|
64 I'padukn pynkumii: y = kx, y =kx + 16.02
b, y=Kk/x, y=x3, y=vX, y=|X|
65 I'papuku pynkuumit: y =kx, y =kx + 18.02
b, y=Kk/X, y=x3, y=vX, y=|X|
o — e +
66 I'padpuxu pynkuuit: y = kx, y = kx 20.02
b, y=Kk/x, y=x3, y=vX, y=|X|
67 I'paduku pynkiumii: y = kX, y = kX + 55 02
b, y=Kk/X, y=x3, y=vX, y=|X|
o kst
68 I'paduku dpynkmumit: y = kx, y = kx 27,02
b, y=K/X, y=x3, y=vX, y=|X|
69 KonrtponsHas paboTa o teme 02.03 bu6moteka [IOK
"®yHkun" ' https://m.edsoo.ru/7f43ab84
IlonsaTHe 4yncaoB o bu6moreka I[IOK
70 4.03
IIOCJIEOBATEBHOCTH https://m.edsoo.ru/7f43e6c6
3azaHue MociIen0BaTeIbHOCTH
71 EKyppPEHTHOH popMyJioi u 6.03 bubmorexa [IOK
peryppeit Py ' https://m.edsoo.ru/7f43ebda
dbopMyoi N-To 4ieHa
79 ApudmMernueckas 1 reoMeTprIecKas 9.03 bu6moreka [IOK
pOrpeccum ' https://m.edsoo.ru/7f43ed7e
73 ApudmeTrueckas U TeoMeTprudecKas 11.03 bubmmorexa [{OK

MIPOrpeCcCUu

https://m.edsoo.ru/7f43f3b4



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
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

74

®@opMyJbl N-TO YJieHa
apuPMETHIECKON ¥ reOMEeTPHICCKOM
MPOrPECCUi, CyMMBI IIEPBBIX N
YJICHOB

13.03

bubmmoreka [IOK
https://m.edsoo.ru/7f43f58a

75

®opmyibl N-ro YaeHa
apu(MeTHIecKol U reoMeTpuIecKon
IIPOrPECCH, CYMMBI IIEPBBIX N
YJICHOB

16.03

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

76

®opmyIibl N-To 4iieHa
apu(MeTH4ecKoi U TeoMeTPUIEeCcKOn
MPOTPECCHi, CyMMBI TIEPBBIX N
YJICHOB

18.03

but6mmoreka [JOK
https://m.edsoo.ru/7f43f0c6

77

®opmyiibl N-ro YjaeHa
apuPpMETHIECKON 1 TeOMEeTPHIECKOM
IIPOrPECCHI, CYMMBI IIEPBBIX N
YJIEHOB

23.03

bub6morexa IIOK
https://m.edsoo.ru/7f43f72e

78

®opmyibl N-ro YaeHa
apu(MeTHIecKoi U reoMeTpuIecKon
IIPOrPECCH, CYMMBI IIEPBBIX N
YJICHOB

25.03

but6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0

79

N300pakeHne 4ieHoB
apu(MeTH4eCcKON U reoMeTpUYeCcKon
IIPOrPECCUI TOYKAMH Ha
KOOPJAMHATHOM IJIOCKOCTU

27.03

80

N306paskeHne 4ieHoB
apupMETHIECKON 1 TeOMEeTPHIECKOM
MPOrpeCcCcruii TOYKaMu Ha
KOOPJAMHATHOM MJIOCKOCTH

06.04

81

JINHENHBIN U DKCIIOH CHIIMAILHBIN

8.04



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

poct

Bbub6morexa IIOK
82 (CHOKIbIE MPOLCHTE! 10.04 https://m.edsoo.ru/7f43fe0e
but6moreka [JOK

83 (noitble MPOICHTEL 1304 https://m.edsoo.ru/7f4401a6
KonTtponpHas pabota 1o reme bubmoreka [IOK

84 . . 15.04 _
YucnoBbie MOCIEI0BATEILHOCTH https://m.edsoo.ru/7f44048
[ToBTOpeHue, 0600IICHNE U
CHUCTEMaTHU3allMs 3HAHHUH. 3aIUCh,

85 CpaBHEHUE, ICHCTBUS C 17.04
JICHCTBUTEIILHBIMHU YK CIIAMU,
YUCIIOBAs MpsMast
[ToBTOpEHUE, 000OIICHHE 1

86 cucremMaTu3anus 3HaHui. [IporeHTHI, 20.04
OTHOIIIEHUS, TIPOTOPIIHH
[ToBTOpEHUE, 00OOIICHHUE 1

87 CHUCTEeMaTH3aIus 3HAHUM. 22.04
Okpyriienue, npuOIMKeHne, OLleHKa
[ToBTOpEeHue, 00600IICHNE 1

88 cUCTeMaTHh3alus 3HaHul. Pelienue 24.04 bubmuoreka [IOK
TEKCTOBBIX 3a7[a4 apu(PMETHUCCKIM https://m.edso0.ru/7f443b12
Crocooom
[ToBTOpEHUE, 0000IICHHE U

89 cucTeMaTh3alus 3HaHui. Pelienue 5704 bubmmoreka [IOK
TEKCTOBBIX 3a7a4 apu(PMETHUCCKIM https://m.edsoo.ru/7f443cd4
CIocoooM

90 [ToBTOpeHue, o6odIIeHNE U 2904 bu6mmoteka [IOK

cucremMatusanusa 3HaHuu. Peliedne

https://m.edsoo.ru/7f443fea
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TEKCTOBBIX 3a7a4 apu(PMETUUCCKUM
cnocodoM

[ToBTOpeHue, 0600IICHNE 1
CUCTEeMaTH3alus 3HAaHU.

but6moreka [JOK

o1 [TpeoOpazoBanue anredpanyecKkux 04.05 https://m.edsoo.ru/7f4441ca
BBIPAXCHUH, JOMYCTUMBIC 3HAYCHUS
[ToBTOpEeHue, 00600IICHNE 1

92 cucTeMaTu3alusg 3HaHUH. 06.05 bu6moreka [IOK
[IpeobpazoBanue anreOpanvdecKux https://m.edsoo.ru/7f444364
BBIpAXKEHUM, JONYCTUMBbIE 3HAUECHUS
[ToBTOpenue, 0600IICHNE U

93 cucTeMaTH3aIvs 3HaHWH. 08.05 bu6mmoreka [JOK
[IpeobpazoBanue anredOpandecKux https://m.edsoo.ru/7f4446f2
BBIPAXKCHUM, JONYCTUMBIC 3HAYCHUS
[ToBTOpeHue, 0600IICHNE 1

94 CUCTEeMaTH3alus 3HAaHU. 11.05 bubmmorexa [{OK
[TpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f444a94
BBIPAXCHUM, JONMYCTUMBIC 3HAYCHUS
[ToBTOpeHue, 0000MIIeHNE U

95 cucremMaTu3anus 3HaHuil. OyHKuu: 13.05 bubmmorexa [IOK
MMOCTPOEHUE, CBOMCTBA U3y ECHHBIX https://m.edsoo.ru/7f444c56
byHKIUN
[ToBTOpeHue, 0600IICHNE U

96 cucremaTu3anus 3HaHuil. OyHKuu: 15.05 bubmmorexa [IOK
MOCTPOEHUE, CBOMCTBA U3y EHHBIX https://m.edsoo.ru/7f444f44
byHKIUN
[ToBTOpEHUE, 000OIICHHUE U

97 cucremMaTtu3anus 3HaHuil. OyHKuu: 18.05 bubmiorexa TIOK

IIOCTPOEHHUE, CBOMCTBA U3Y4EHHBIX

https://m.edsoo.ru/7f44516a



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
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https://m.edsoo.ru/7f444a94
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GyHKIUH

98

[ToBTOpeHue, 0600IICHNE U
cucteMaTu3anus 3HaHuil. OyHKIuuU:
IIOCTPOEHHUE, CBOMCTBA U3Y4EHHBIX

byHKIUN

20.05

bu6moreka [JOK
https://m.edsoo.ru/7f4452¢e6

99

[ToBTOpeHue, 0000MIIeHNE U
CUCTEeMaTH3alus 3HAaHUM.
I'padmueckoe perieHre ypaBHEHUH U
UX CUCTEM

22.05

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

100

[ToBTOpeHue, 0600IICHNE U
CUCTEMAaTH3alUs 3HAHUI.
['padmueckoe perenne ypaBHEHUN U
UX CUCTEM

25.05

101

Htorosas KOHTpoJbHAs paboTa

102

O0001IEHNE U CUCTEMATU3ALIUS
3HAHUHU

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsieMble MpeIMeTHbIE Pe3yabTATHI 0CBOECHHS OCHOBHOI
NpoBEPSIEMOT0 .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusi
pe3yJabTara
1 Yucna v BEIYUCIICHUS
11 BeimonHsATh,  coueras  yCTHbIE W IHUCbMEHHbIE  NPUEMBI,
' apudmMernveckue NEHCTBUS C pallMOHATHLHBIMA YHCIIAMU
HaxomuTh  3Ha4YeHHWsT  YUCIOBBIX  BBIPAKECHHH,  MPUMEHSTH
1.2 pa3HooOpa3HbIe CIOCOOBI M MPUEMBI BHIYMCIICHUS 3HAYCHHUH JTPOOHBIX
BBIPAXKCHUH, COJIEpkKAIINX OOBIKHOBEHHBIE U AECITHYHBIE JpOooH
[lepexonuts OT oOnHOW (GOpPMBI 3amUCH YHUCET K JpYyrou
13 (nmpeoOpa3oBBIBaTh  JECATHUYHYKO  ApPOOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATUYHYI0, B YAaCTHOCTH, B OECKOHEYHYIO
JNECSITUYHYIO IPOOB)
14 CpaBHUBATh U YyHIOPSAA0YMBATh PALlMOHATIbHBIC UK CIIA
15 OKpyrasaTh yucna
BBIMOMHATE TPUKHIKY W OLICHKY pe3yJibTaTa BBIUMCICHUN, OIICHKY
1.6 3HAYEHUW YUCJIOBBIX BBIPAXKEHHI. BBIIOMHATH JEUCTBUSA  CO
CTEINEHSAMHU C HAaTypaJIbHbIMH ITOKa3aTeIsIMU
17 [IpuMmeHsITh TpHU3HAKK JCTUMOCTH, pa3lIOKEHHUE Ha MHOXUTEIN
' HATYPaIBHBIX YHCET
Pemarp  mpakTUKO-OPHEHTHpPOBaHHBIE  3aJa4M,  CBS3aHHBIE C
OTHOILIEHUEM BEJIMYUH, MPONOPIIUOHATBEHOCTHIO BEIIMYMH,
1.8 NPOIICHTAMH, HMHTEPIPETUPOBATh PE3YyJbTAThl pPEIICHUS 3aJad ¢
y4€TOM OTpaHHYCHHH, CBA3aHHBIX CO CBOMCTBAMH pPaCcCMaTpPUBAEMBbIX
00BEKTOB
2 AnredpandecKkue BIPaKCHUS
”1 Hcnonp3oBaTh anreOpandeckyrd TEPMHUHOJIOTHIO W CHMBOJHKY,

IPUMEHSATH €€ B IIPOLIECCE OCBOEHUS yUeOHOro MaTepuana




Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUN IpU  3aJaHHBIX

22 3HAUEHUX [IEPEMEHHBIX
23 BeimonuaTe npeoOpa3oBaHMsl LEIOr0 BBIPaXKEHUS] B MHOIOYJIEH
' IPUBEJEHUEM MOJ00HBIX CIIAaraeMbIX, PACKPhITHEM CKOOOK
BbINOMHATE YMHOKEHHE OIHOYJIEHA HA MHOTOYJIEH U MHOIOYJIEHA Ha
24 MHOT'O4WIEH, MPUMEHSTh (GOpMyJbl KBagpaTa CyMMbI M KBajpaTa
pa3HoCTH
OcymecTBIATh pa3aokeHNUE MHOTOWIEHOB HA MHOKUTENN C TOMOLIbIO
2.5 BBIHECECHUS 32 CKOOKM OOIIEro MHOXKHUTEIIS, TPYNITUPOBKU ClIaraeMblX,
IpUMEHEHUs GOPMYJI COKPAIIEHHOI'O YMHOKEHHUS
26 [IpumensTe npeoOpa3oBaHUsl MHOI'OWIEHOB JJI PELICHUs pa3JIN4HbIX
' 3a/1a4 U3 MaTeMaTHKU, CMEKHBIX IIPEIMETOB, U3 PEaIbHOM MPaKTUKU
27 Hcnonp3oBaTh CBOICTBA CTENEHEH € HaTypaJbHBIMU IIOKAa3aTEISAMU
' JUTSE TIpe00pa3oBaHMs BHIPAKECHUM
3 YpaBHEHUs U HEPaBECHCTBA
Pemartp snuHEHHBIE ypaBHEHUS C OJHOM II€PEMEHHOM, NpPHUMEHSA
3.1 IpaBUJia epexoja OT UCXOJHOIO ypaBHEHUS K PAaBHOCUIBHOMY €MY.
[IpoBepsTs, sIBiIETCA M YUCIIO KOPHEM YpaBHEHUS
32 [Tpumensats rpaduueckue METOABI TMPH  PEHIEHUH JIMHEHHBIX
' ypaBHEHHI U UX CUCTEM
33 [TonGupate npuMepsl nap yucell, ABJIAIOIINXCS PEIIEHUEM JIMHEHHOro
' ypaBHEHHS C IByMs IT€peMEHHbBIMU
Crpouth B KOOPAMHATHOM IJIOCKOCTHU I'pauK JIMHEIHOr 0 ypaBHEHHUS C
3.4 JIBYMsI IIE€PEMEHHBIMU; IOJIb3YSACh I'paQUKOM, MPUBOAUTH IPUMEPHI
pelLeHus] ypaBHEHUS
35 Pemats cucteMsl AByX JTMHEHHBIX yPaBHEHUN C JBYMs II€PEMEHHBIMH,
' B TOM 4HcJie rpauuecKu
CocraBiATh U pelaTh JIMHEHHOE YPAaBHEHUE UM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUI 110 YCIOBUIO 3aa4M, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ]auM [OJTy4€EHHBIH pe3ysibTaT
4 Koopaunats! u rpaduxu. OyHKIum
N300paxaTh Ha KOOPAMHATHOM MPSAMOM TOYKH, COOTBETCTBYIOIINE
4.1 3aJJaHHBIM KOOpAMHATaM, Jy4d, OTPE3KH, HMHTEPBAJIbl, 3alMCHIBATh

YUCIIOBBIC ITIPOMECIKYTKHU HA anre6pa1/1quKOM SA3BIKEC




OrMmeuate B KOOpI[HH&THOfI IINIOCKOCTH TOYKH II0 3aJaHHBIM

4.2
KOOpZIMHATaM
13 Crpouts rpaduku auHeHHbIX QyHKIUNA. CTpoUTh rpapuk QyHKIUU Y
| = Ix|
OnwuceiBaTh C MOMOLIBIO (PYHKIMH H3BECTHBIC 3aBUCHMOCTH MEXITY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, pPacCTOSIHUE, IIEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOAUTENHHOCTh, BpeMsl, 00bEM padOThI
4.5 Haxomuth 3HaueHne GyHKIMU 1O 3HAUYEHUIO €€ apryMeHTa
[Tonumate rpaduyeckuii cmoco® TPEACTaBICHUS W aHaAIHU3a
4.6 uH(bOpMaIMK, HU3BJIEKATb WU HWHTEPIPETHPOBATh HHPOPMALMIO U3
rpauKoOB peasbHBIX MPOLIECCOB U 3aBUCUMOCTEN
8 KUIIACC
Kon
IIpoBepsieMble npegMeTHBbIE Pe3y1bTAaThl 0CBOEHHSI OCHOBHOM
NpoBepseMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust
pe3yJabTara
1 Yucna ¥ BEIYUCIECHUS
Hcnonb3oBaTh ~ HauyajbHbIE  MPEJICTaBICHUS O  MHOXECTBE
11 JNEUCTBUTENBHBIX YUCEN JJI CPAaBHEHUS, OKPYTJICHHUSI U BBIYMCICHUH,
' n300pakaTh JEWCTBUTEIbHBIE YHCIA TOYKAMM Ha KOOPAMHATHOM
IPSIMOU
[lpumeHsATs  MoOHATHE  apu(METHYEeCKOro  KBaJpaTHOI'O  KOPHS,
12 HaxXOAWUThb KBaJpaTHbIE KOPHHU, HCIHOJB3Yysl NpU HEOOXOIUMOCTU
' KaJIbKYJIATOP, BBITOJHATH IPE0Opa30BaHusl BbIPAXKEHUM, CoaepkKalIux
KBaJpaTHbIE KOPHHU, UCIIOJb3Ys CBONCTBA KOPHEN
13 Hcnonb3oBaTh 3amucd OOJBIIMX W MajlblX YHCET C IOMOIIBIO
' JECATUYHBIX Ipo0eii u crenener yucna 10
2 Anre0pandecKre BbIpaKCHHS
[IpuMeHsTh MOHSATHE CTENEHU C IeNbIM II0Ka3aTelIeM, BBIIOIHSITDH
2.1 npeoOpa3oBaHUsl BBIPAXKEHUH, COJEpXKAIIMX CTEHNEHH C LEeJIbIM
IIOKa3aTeNeM
25 BbIMONHATH ~ TOXKIECTBEHHBIE  MpeoOpa3oBaHHUs  PallMOHAIBHBIX

BI)Ipa}KeHI/Iﬁ Ha OCHOBC IIpaBUJI )IGP’ICTBHP'I Haa MHOI'OWJICHaMu H




anreOpandecKuMH JpoosiMU

2.3

PackiiagpiBaTh KBaJApaTHBIN TPEXUIIEH HA MHOKHUTEIN

24

[IpumensTh TpeoOpa3oBaHUs BBIPAKCHUN A PEIICHUS pa3IUYHBIX

3aJa4 U3 MaTCMAaTHKH, CMCKHBIX ITPEAMCTOB, U3 peaanoﬁ IIPAKTUKH

VYpaBHEHUS U HEPABEHCTBA

3.1

Pemare sMHEVHBIE, KBaJpaTHbIE YPABHEHHUS M  PaLMOHAJIBHBIC
YpaBHEHHUSI, CBOASIIMECS K HUM, CUCTEMBI JIByX YpPaBHEHUH C AByMs

NMEpEMCHHBIMHA

3.2

[IpoBomuTe mpocTEHIIME HCCIENOBaHUS YPAaBHEHHM M CUCTEM
ypaBHEHHIl, B TOM 4HClI€ C [pPUMEHEHHEM TIpapUueCcKUX
npesicTaBieHuil (yCTaHaBIMBaTh, UMEET JIM YpaBHEHUE WJIM CHUCTEMa

ypaBHEHUI pelIeHus], €CIIU UMEET, TO CKOJIbKO, U IPOoYee)

3.3

[lepexomuts OT cnoBecHOM  (OPMYIMPOBKM  3amadyu K €€
anredpanveckod MOJEIH C TOMOIIBI0O COCTABJICHUS YPAaBHEHUS WITH
CHUCTEMbl  ypaBHEHHMI, HWHTEPHPETHUPOBATb B COOTBETCTBUH C

KOHTEKCTOM 3a1a4¥ NOJIYYEHHBIN pe3yJIbTaT

3.4

[IpuMeHsATh CBOWMCTBA YMCIIOBBIX HEPABEHCTB JIJIsi CPAaBHEHUS, OLICHKH,
pelaTh JMHEWHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM U UX CUCTEMBI,
naBaTh  TIpa@UYecKyld  WUIOCTPAIIMI0  MHOXKECTBA  PEILICHHM

HCPABCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIAN

4.1

[TornmMaTh W WUCHONB30BATh (PYHKIIMOHAIBHBIC TOHSATHS W SI3BIK
(TepMHHBI, CHMBOJIMYECKHE OOO3HAUEHUs), OIpeNeNsaTh 3HAYeHHE
(GYHKIMU 10 3HAYEHHWIO apryMeHTa, ONpelessTh CBOWCTBa (pyHKUUU

1o e€ rpaguky

4.2

CtpouTts rpaduku 3MeMeHTapHbIX QYHKINN BUIA:

y=k/x

k/x
, Y =X2, ¥y = X8, y = [x|, onuceiBaTh cBOiicTBa YMCIOBON (PYHKIIUU TO €€

rpaduky




9 KIIACC

Kon
NpoBEPsIEMOro
pe3yJjibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJIbTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1

Yucia v BEIYUACIEHUS

11

CpaBHUBaTh M YNOPSIOYMBATh pAallMOHAJIbHBIE U HpPpPALMOHAJIbHBIE

quciia

1.2

BrimonHATe apudmMeTnyeckue IeHCTBHS C pallMOHAIBHBIMH YHCIAMH,
coyeras yCTHBIE M IMCbMEHHBIE NPUEMBI, BBIIOJIHATL BBIYMCIICHUS C

HppalrOHaJIbHBIMU YU CJIaMHU

1.3

HaxoauTe 3HaueHus CTENEHEd C LEIbIMH IMOKA3aTeIsIMU U KOPHEW,

BBIYUCIATh 3HAYCHUA YN CIOBBIX BLIpa)KeHI/Iﬁ

1.4

OprFJI?ITB I[GflCTBPITGJIBHLIC quciia, BBIMIOJHATE NPUKUIKY PE3yJibTaTa

BBIUMCIIEHUM, OIIEHKY UM CIOBBIX BHIPAXKEHUI

VYpaBHEHUS U HEPABEHCTBA

2.1

Pemare  sMHEHHBIE W KBaJpaTHbIE yPAaBHEHHUS, YpaBHEHUS,

CBOJSILIIMECS K HUM, TpOCTeH I e ApoOHO-palliOHAIbHbIE YPaBHEHUS

2.2

Pemars cucreMbl 1ByX JUHEWHBIX YPAaBHEHHM C ABYMsI IEPEMEHHBIMU
Y CUCTEMBI JIBYX YpPaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SIBJISICTCS

JIMHENHBIM

2.3

Pemarp TekcTOBBIE 3a1auM anredpanuyeckUM CIOcOOOM € IOMOILBIO
COCTABJIEHHMsS] YPaBHEHMsI WM CHCTEMBbl JIBYX YpaBHEHHUH C JByMs

MNEpEMCHHBIMHA

2.4

[IpoBonuTe mpocTelline HCCIENOBaHUS YpPaBHEHUW M CHCTEM
ypaBHEHHIl, B TOM 4HClIe C TNpPUMEHEHHEM TIpadUuecKux
MpeJICTaBJICHUN (HampuMep, yCTaHABIMBATh, UMEET JIU YPaBHEHUE WUITH

CHCTEMa YpaBHEHUU PEIIECHUSs, €CIIM UMEET, TO CKOJIBKO)

2.5

Pemare  snMHEHHBIE  HEpPAaBEHCTBA, KBaJpaTHbIE  HEPABEHCTBA,
M300paXkaTh pEIICHHE HEPABEHCTB HA YMCIOBOM MPSMOIi, 3aMChIBATh

PECHICHUC C TOMOIIIBIO CUMBOJIOB

2.6

Pematp cucTeMBbl JIMHEHHBIX HCPABCHCTB, CHUCTCMbl HCPABCHCTB,

BKJIIOYAKOIHUE KBAAPATHOC HCPABCHCTBO, I/I306pa)KaTI) PECUICHUC




CUCTCMblI HCPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3aIlIMCbIBATh PCIOICHUC C

IIOMOIIIBXO CHMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELLIEHUHN PA3JIMYHBIX 3a]1a4

DOyHKIHT

3.1

Pacno3naBate GYHKIMH ~ WM3YYEHHBIX  BHUJIOB. IToka3bBaTh
CXEMaTHYECKH PACITOIOKEHHE HA KOOPIHHATHOM TIIIOCKOCTH rpaduKoB
byukuit Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHMOCTH OT

3Ha4YeHU# K03()(PUITMEHTOB, ONUCHIBATH CBOUCTBA (DYHKITHIA

3.2

[Toka3piBaTh CXEMAaTHUYECKH pACHOJIOKEHUE Ha  KOOpPAMHATHOU
wiockoctu rpadukoB GyHkOmit Buma y =V X, Y = [X| © onmuceIBaTh

cBoOMCTBa (DYHKIIMI

3.3

Crpoute u H300pakaTh CXEMAaTHYECKH TIpaduKU KBaJpaTHUUHBIX
(GyHKUMHA, ONUCHIBATH CBOWCTBA KBAAPAaTUYHBIX (QYHKIMH IO HX

rpadukam

3.4

Pacno3naBaTh KBazpaTHuHy0 (yHKUIUIO 10 (opMmye, MNPUBOAUTH
OpUMepbl KBaJPATUYHBIX (YHKUMH U3 peajbHOM KU3HH, (DU3MKH,

reoMeTpuun

ApudmeTrueckas 1 TeoMeTpuiecKasi Iporpeccuu

4.1

Pacnio3naBaTh apr(MeTHUECKyIl0 U T€OMETPUUYECKYIO MPOrPECCUU Mpu

Pa3HbIX criocobax 3aJaHusA

4.2

BBIMONHATS BBIUKCICHUS C HCIOJIb30BaHUEM (OpMyNn N-To ujeHa
apudmMeTnuecKkol U T€OMETPUYECKOW MPOrpeccuii, CyMMbl MEpBBIX N

YJICHOB

4.3

I/1306pa>1<aTL YJICHBI IIOCJICA0BATCIbHOCTH TOYKAMHU Ha KOOpI[HHaTHOﬁ

IIIIOCKOCTH

4.4

Pemars 3amauu, cBi3aHHBIE C YMCIOBBIMHU [OCJIENOBATEIBHOCTAMHU, B
TOM 4YHCIE€ 3aJa4d U3 peaJbHOW JKU3HU (C UCIOIb30BAHUEM

KaJIbKYJISATOPA, TU(POBBIX TEXHOJIOTHIA)




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna 1 BEIYMCICHUS
JpoOu OOBIKHOBEHHBIE M JECSITUUYHBIE, NEPEXOA OT OAHOM (POpMBI 3amHcH
1.1 npobeit k npyroi. IloHsTHe panMOHAIBHOIO 4YMCla, 3alUCh, CPaBHEHUE,
yHOPAA0YMBaHUE PAllMOHAIBHBIX UM CEI
12 ApudmeTnueckre 1eHCTBUS C pallMOHAIbHBIMU yKciaMu. Pemenue 3anay us3
' peasIbHOM NMPaKTUKU Ha YacTH, Ha ApodU
13 CreneHb ¢ HaTypaJbHBIM I1OKa3aTeJIeM: OIpeAeseHue, IpeoOpa3oBaHUe
' BBIPAXKEHUI HA OCHOBE OIPEIEICHHUS], 3alIUCh OOJIBIINX YHUCET
14 [TpoueHThl, 3amKCh NPOLEHTOB B BHUIE ApoOM M IpoOu B BHUJAE NMPOLIEHTOB.
' Tpu ocHOBHBIE 331a4¥ Ha IPOLIEHTHI, PEIICHHUE 331a4 U3 PeabHON MPAKTUKH
15 [IpumeHeHue TPU3HAKOB JACTUMOCTH, Ppa3JOKEHWE Ha  MHOXHUTEIU
' HATYypaJIbHBIX YHCEN
16 PeanbHble  3aBUCHMMOCTHM, B TOM 4YHcle TpsMas W oOpatHas
' PO OPIIOHATIBHOCTH
2 Anredbpanyeckue BoIpakeHUs
21 ITepemeHHbIe, UUCIOBOE 3HAYEHUE BBIPAKEHHSI ¢ IEpeMEeHHOM. JlonmycTuMble
' 3HA4YEHUs NepEMEHHBIX
25 [IpencraBiaeHne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BHUAE (HOPMYJIBL
' Beruucnenus no gpopmynam
23 [IpeoOpazoBanue  OYKBEHHBIX  BBIPDAKEHUM, TOXIECTBEHHO  paBHBIC
' BBIPAXKECHUSI
24 CBoliCTBA CTENEHN C HATypaJIbHBIM I10Ka3aTelIeM
25 OpHounensl 1 MHOrouieHbl. CteneHb MHOrouseHa. CioxeHue, BhIYUTaHUE,
' YMHO>KE€HHE MHOT O4JIEHOB
26 ®opMyIIbl COKpaIIEHHOTO YMHOXKEHHS: KBaIpaT CyMMbI U KBaJpaT Pa3HOCTH.
' dopmyJia pa3HOCTH KBaApaTOB. Pa3ioxkeHne MHOTOYJIEHOB HA MHOKHTEIN
3 YpaBHeHUs




VYpaBHeHHEe, KOpEHb YypaBHEHUs, MpaBWia MpeoOpa3OBaHUS ypaBHEHUS,

3 PaBHOCHJIBHOCTb YpaBHEHUN
3 JluHeliHOE ypaBHEHHE C OJHON MEPEeMEHHOW, YHUCIIO KOPHEH JIMHEWHOTO
' YPaBHEHHS, PEIICHUE JTUHEUHBIX YPaBHEHUI
33 CocraBieHue ypaBHEHMI 110 yCIOBMIO 3a7auu. PelieHne TeKCToBBIX 3a7ad ¢
' MTOMOIIBIO YPaBHEHUH
3.4 JluneliHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €ro Ipaduk
Cucrema IByX JIMHEHHBIX YpaBHEHHH C JIByMs IepeMeHHbIMHU. PermieHue
3.5 CHCTEM YpaBHEHHUH cIOCOOOM MOACTaHOBKHU. [IpuMephbl pemieHus] TeKCTOBBIX
3aJ1a4 ¢ IOMOIIBIO CUCTEM ypaBHEHUN
4 Koopaunate! u rpaduku. OyHkimm
4.1 Koopaunara Touku Ha npsmon
n UYucioBble NpoMEXYTKH. PaccTossHue Mexy IBYMs TOUKaMU KOOPAMHATHOMN
' pAMOU
43 [TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcnucca U opauHaTa
' TOYKH Ha KOOPAMHATHOM MJIOCKOCTH
w [Tpumepsl rpadukoB, 3agaHHBIX (opMmyraamu. UTeHne rpaukoB peabHbIX
' 3aBUCUMOCTEN
4.5 [Tonsrue ¢pynkuu. ['padpuk pynkuun. CBoicTBa PYHKITHIA
4.6 Jluneiinas ¢ynxus, e€ rpaduk. ['padux pynkuun y = [x|
47 I'papuueckoe pemieHHe JMHEWHBIX YpaBHEHUM W CHCTEM JIMHEHWHBIX
' YPaBHEHU I
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHNUS
1 Uucna v BEIYMCIEHUSA
11 KBanpatneiii kopeHb u3 uucia. [loHsTHe 00 wuppalioHATHLHOM 4YHCIIE.
' Jecstuunble NpUOIMKEHUS UPPAlIOHATIbHBIX YUCEI
CpoiictBa apu(MeTHYeCKHX KBAAPATHBIX KOpHEH W HMX MNPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIOBBIX BBIPAKCHUN M BHIUMCICHUSM. [|eHCTBUTENbHBIE
qyucna
1.3 Crernenb ¢ 1enbIM MokaszaTteneM u e€ ceoiicTBa. CTaHIapTHAS 3aIllUCh YUCTa




Anrebpanyeckue BolpakeHUs

2.1 KBanpaTHblil TpEXUIIeH, pa3ioKeHNE KBaPAaTHOTO TPEXWIEHA HA MHOKU TEIH
2.2 Anrebpanyeckas 1podb. OCHOBHOE CBOMCTBO alre0pandeckoi 1poou
2.3 CrnoxxeHnue, BRIMUTAaHUE, YMHOXKEHHUE, JISJICHUE alIreOpandecKux 1pooei
24 ParnmonanbpHbIe BBIpAXKEHHS U UX TPE0Opa30BaAHHE
3 VYpaBHEHUS U HEPAaBEHCTBA
31 KBanpatHoe ypaBHeHue, ¢GopMysia KOpHEW KBaJIpaTHOTO YypaBHEHUS.
' Teopema Buera
3.2 Pemenune ypaBHeHMI, CBOAAIUXCS K TMHEHHBIM U KBaJAPaTHBIM
3.3 [Tpocreiimue ApoOHO-pallOHATBHBIC YPABHEHUS
I'padudaeckas wHTEpHIpEeTalds YPAaBHEHUH C ABYMS MIEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YpAaBHEHUW € JBYMs MepeMeHHbIMH. lIpumepsl pemenus cucrem
HEJIMHEHHBIX YPAaBHEHHH C ABYMsI IEPEMEHHBIMU
3.5 Pemenue TeKCTOBBIX 3a/1a4 alNre0pandecKuM CrocoOom
3.6 UYucioBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM EpeMeHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuneiiHbpIe HEpaBEeHCTBA C OJJHOW MTEPEMEHHON
3.10 Cucrembl TMHENHBIX HEPABEHCTB C OJJHOW NTEPEMEHHON
4 OyHKIIH
a1 [Toustue ¢ynknuu. OO6nacTe ONpeeNeHuss W MHOXECTBO 3Ha4YEeHUH
' ¢bynkuuu. CiocoOsl 3a1anus GyHKIUN
4.2 I'paduk ¢pynkuuu. Urenue cBOMCTB pyHKIMHU 110 €€ rpaduKy
4.3 [Tpumepsl rpaduKoB GYHKIHMH, OTPAKAOIIMX PeaIbHbIC POLIECCHI
4 @OyHKIMH, ONHCHIBAIOIIME NPSAMYI0 U OOpaTHYIO MPONOPIHOHAIBHBIC
' 3aBUCUMOCTH, UX IpauKu
4.5 OyHkIuu y =X2,y = X3
4.6 OyHkuu y =YX, y = |x|
4.7 I'padpuueckoe penieHre ypaBHEHUH U CUCTEM YpaBHEHUI

9 KJIACC




Kon

HpOBepﬂeMbI M 3JIeMeHT coacprkanus

1 Uucna 1 BBIYUCIICHUS
11 PannonanbHble ymcia, MppalMOHAJIbHBIE YHCIA, KOHEYHblE U OECKOHEUHbIe
' JECSITUYHBIC IPOOH
MHOXecTBO J1eHCTBUTENIBHBIX YUCEI, AEHCTBUTENbHBIEC YU CNIA KAK OECKOHEUHbIE
12 JecsiThYHbIe 1poOu. B3auMHO 0THO3HAUYHOE COOTBETCTBUE MEXAY MHOXECTBOM
' NEMCTBUTENBHBIX YHCEN U KOOpAUHATHON NpsiMol. CpaBHEHHE AeHCTBUTEIbHBIX
qyuceln
13 ApudmeTnueckue 1elCcTBUS C 1€ CTBUTEIbHBIMU UM CIAMH
W3mepenus, npubnmkeHusi, oleHKH. Pasmepbl 00bEKTOB OKpY’KaIOLIEro Mupa,
14 JUINTEIBHOCTh IIPOLIECCOB B OKpyxaromeM mupe. [IpubmmkéHHoe 3HaueHue
' BEIUYUHBI, TOUHOCTh Npubmmxkenus. Oxpyrienue yucen. [Ipukuaka u omeHka
pe3yAbTaTOB BBIUKUCIECHUI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUs ¢ OHON TTePEMEHHOM
2.2 JIuneitHoe ypaBHeHue. Penmenue ypaBHEHHM, CBOAAIIUXCS K TMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pemienne ypaBHEHUH, CBOAAIIMXCS K KBAaAPaTHBIM
24 bukBagpatHoe ypaBHeHue. IlpuMepbl pelieHHsT YpaBHEHUM TpETbed U
. YeTBEPTOM CTENEHEN Pa3JIOKEHUEM Ha MHOXKUTEIN
2.5 Pemenue apoOHO-paninoHaIbHBIX ypaBHEHHH
2.6 Cucremsbl ypaBHEHUH
2.7 YpaBHeHUE ¢ IByMs IEPEMEHHBIMH U €r0 I'paduk
2.8 Pemenue cucrem AByX JIMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU
29 Pemenue cucreMm AByX ypaBHEHHUH, OJHO M3 KOTOPBIX JIMHEIHOE, a Apyroe —
' BTOPOH CTENEHU
2.10 I'padmueckas uHTEpHpETALIUS CHCTEMBI YPaBHEHHI C ABYMS IIep eMEHHBIMU
211 Pemenue TekCTOBBIX 3a/1a4 anre0pandecKuM CrocoOoM
2.12 UwrciioBbIC HEPABEHCTBA U MX CBOWCTBA
2.13 Pemenne nMHENHBIX HEPABEHCTB € OJTHOM NIEPEMEHHOU
2.14 Pemienue cucreM JIMHENHBIX HEPABEHCTB C OJIHOW MTEPEMEHH OM
2.15 KBagpaTHbie HepaBeHCTBA
216 ['paduueckast mMHTEpIHpeTanuss HEPaBEHCTB U CHCTEM HEPaBEHCTB C JIBYMs

MEpEMCHHBIMHA




DOyHKIHT

KBanpatuunas ¢ynkuus, e€ rpapux u cpoiictBa. [lapabona, KoOpIMHATHI

31 BEPIIMHBI TapadOJIbl, 0Ch CHMMETPHUH 11apadoIIbl

3.2 I'paduxu pynkmit y=kx, y=kx+b u ux coiictBa

3.3 I'paduku pynkuuit y=K/X, y = x® u ux cBoiicTBa

34 I'paduku dhyHKIHMI , ¥ UX CBOICTBA
4 YucnoBsie MOCIEI0BATEIBHOCTH

41 Ormpenenenre U CrocoObl 3aJaHUs YHCIOBBIX MOCIEI0BaTeNbHOCTEH. 3aqanue
' MOCTIEIOBATENbHOCTH PEKyPPEHTHOM popMyIioi u popMyoil N-ro yieHa

42 Apudmernueckass nporpeccus. DopMynbl N-TO ujeHa apUPMETHUECKON
' MPOrPECCUH, CYMMBI MIEPBHIX N YIEHOB

43 l'eomerpuueckass mnporpeccus. QPopMynsl N-ro 4JieHa TE€OMETPUYECKOU
' MPOrPECCUH, CYMMBI TIEPBHIX N YICHOB

4 N3o0pakeHre YJieHOB apu(METHYECKOW W T'€OMETPHYECKOW IMPOrpeccuit
' TOYKaMU Ha KOOPJMHATHOM MIOCKOCTU. JINHEWHBIN M 3KCIIOHEHIIMATBHBIA POCT

4.5 CrnoxHbI€ TPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

Kon
NpoBEPsIEMOT0
TpeOoBaHMs

IIpoBepsieMbie TPeOOBaHUS K NMPEAMETHBIM pe3y/1bTaTam
0CBOCHMS OCHOBHOM 00pa3oBaTe/1bHOM NPOrPaMMbl OCHOBHOI'O
o01mero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATHSAMHU: MHOKECTBO, ITOJMHOXKECTBO,
Ollepallud HaJ MHOXKECTBAMHU; YMEHHUE OIEPUPOBATH IOHATUSAMMU:
rpad, cBA3HBIM Tpad, nepeBO, LUKJ, NPUMEHATh UX HpPU PpELICHUU
3ajlay; yMEHHUE UCIO0JIb30BaTh I'pauuecKoe MpeicTaBIeHne MHOXKECTB
JUIsl ONIMCAaHMs PEaJIbHBIX MPOLIECCOB U SABIIEHUM, IIPU PELICHUH 3a1a4

U3 APYTUX y4eOHBIX IPEIMETOB

YMeHue onepupoBaTh NOHATHUSIMU: ONpPEAECICHUE, aKCHOMa, TEOPEMA,
JI0Ka3aTelIbCTBO; yMEHUE paclio3HaBaTb MCTUHHBIE M  JIOXKHBIE
BBICKA3bIBAHUS, MNPUBOAUTH HPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaHWA U OTPULAHUA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUAMM: HATYpPaIbHOE YHUCIO, NPOCTOE U
COCTaBHOE YMCIIO, JEIMMOCTb HAaTypalbHBIX YHUCE, IPU3HAKU
JeTMMOCTH, IeJIOe YHMCIO0, MOAYJIbh YHUCIA, OOBIKHOBEHHAs Apo0b U
JecsiTHYHas ApoOb, CTaHAAPTHBIA BHJ YHUCIA, PallMOHAIBHOE YHCIIO,
UppalroHajJbHOE YHCIO0, apu(PMEeTHUYECKUd KBaJPAaTHBIM KOpEHb;
YMEHUE  BBIIONHATH JEHUCTBUA C 4YHUCIAMH, CpaBHUBAThb U
YHOpSAAOYMBATh 4YHUCIA, IPEACTaBIAATh 4YUCIA HAa KOOPAMHATHOU
IpsIMOM, OKPYIJIATh YHUCIA; yYMEHHUE JelaTh IPUKUAKY H OLEHKY

pe3yJibTaTa BIYUCICHUI

YMeHue onepupoBaTh MOHATHSMHU: CTENEHb C LEIbIM I1OKa3aTeseM,
apu(MeTHIECKU KBaJApPAaTHBIM KOPEHb, MHOTOYJICH, alre0pandecKas
IpoOb, TOXKIIECTBO, 3HAKOMCTBO C KOpPHEM HATypajbHOM CTEIEeHH
OOJbIIIE €OUHUIIBI; yYMEHHWE BBIMOJIHATH pacu€rel 1o (dopmyliam,
npeoOpazoBaHusl IEJBIX, JIPOOHO-PAIlMOHATBHBIX BBIPAKCHUNH U
BBIPAXKEHUI C KOPHSAMH, PA3JIOKEHUE MHOIOWIEHA HA MHOXUTEIH, B
TOM 4YHCIIE C UCIOJIb30BaHUEM (OpPMYIT pa3HOCTH KBagpaToB U

KBaJipaTa CYMMbI U pa3HOCTHU

YMmenne OIICpUPOBATL MOHATHAMMA: YU CIIOBOC PABCHCTBO, YPAaBHCHHUC C




OIHOW TMEPEMEHHOM, YHMCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
NEepEeMEHHOW; YMEHHE pelllaTh JIMHEWHbIE U KBaJpaTHbIC YpaBHEHUS,
JIpOOHO-pallMOHAIbHBIE YPABHEHUS C OJHON NEPEMEHHOW, CHCTEMbI
JIByX JIMHEHHBIX yYpaBHEHUM, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JIpOOHO-pallMOHAJIbHBIE HEpPaBEHCTBA C OJHOU
NIEPEMEHHOM, B TOM YHCJIE IIPA PELICHHUH 3a]1a4 U3 JPYTUX NPEIMETOB
U TNPaKTHYECKUX 3aJlad; YMEHHE HCIOIb30BaTh KOOPIAWHATHYIO
OpSAMYI0O U KOOPAMHATHYIO IJIOCKOCTh JJIi M300pa)KE€HUsl pelIeHUH

YPaBHEHMI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAME: (DYHKIMS, TpaduK QYHKIHH, HYIHA
byHKINH, MIPOMEKY TKH 3HAKOIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHusi, yObIBaHUsS, HaWOONbIIEe W HAWMEHBIIEe 3HAYCHUS
GyHKINY; YMEHHE OIlepUPOBATH TTOHSI THSIMH : npsimast
NPOINOPIUOHATIBHOCTD, JIMHEHHAss (YHKIHS, KBaJpaTHuHas (QyHKIMS,
oOpaTHasi MPOIMOPIMOHAIBHOCTE, Mapaboyia, runepdosia; yMEHHE
CTPOUTH T'paduKu PYHKIIUH, UCII0IB30BATh I'PAGUKH JIJIS ONPE/ICIICHUS
CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, JUIs pEIICHUs 3a/a4d U3 JPYrux
YU4EOHBIX TMPEJAMETOB M PEaTbHOW JKH3HH, YMEHHE BBIpaXKaTh

dbopMynamMu 3aBUCIMOCTH MEXTy BETMUUMHAMHI

YmMmenue OIIEpPUPOBATH MTOHATUSIMH: IIOCJIEI0BATEIILHOCTD,
apudmernyeckass W TeOMeTpUUYEcKass  MIPOTPEecCHH;  yMEHHe
UCIOJIb30BaTh CBOMCTBA MOCJENOBAaTENbHOCTEH, (POPMYIIBI CyMMBI U
o0IIero ujeHa MpU peleHUH 3ajad, B TOM 4uCle 3a7ad U3 APYrux

y4eOHBIX TPEAMETOB U PeasibHOM KU3HU

YMeHue pemaTth 3a/a4d pa3HbIX THIOB (B TOM YHCIE Ha MPOLEHTHI,
JNOIM W 4YacTu, JABHMXKEHHE, paboTy, IeHy TOBapOB U CTOMMOCTb
MOKYTIOK U YCITyT, HAJIOTH, 3aJa49H U3 00JaCTH YIPaBJICHUS JTUUYHBIMU U
ceMeiHbIMU  (MHAHCAMM); YMEHHUE  COCTaBISITb  BBIPAXKECHUS,
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMbl [0 YCJIOBUIO 3aJayH,
UCCIIEZIOBATh MOJYYEHHOE pEIIeHHEe U OLIEHUBAThH MPaBIONOA00HOCTh

IIOJIYYEHHBIX PE3YyJIbTaTOB

YMeHue onepupoBaTh MOHITUSIMU: (UTypa, TOUKA, OTPE30K, MpsAMasd,
Jyd, JIOMaHasi, yroj, MHOTOYT' OJIbHUK, TPEYT'OJIbHUK, paBHOO € pEHHBIN
U PaBHOCTOPOHHHUM TPEYrOJIbHUKH, IPAMOYTOJIBHBIM TpPEyroiabHUK,

MeznraHa, OMCCEKTpuca M BBICOTa TPEYTONbHHMKA, YETHIPEXYTOJbHUK,




napajsienorpaMM, pomO, MPSIMOYTOJbHHUK, KBaJpaT, Tparemus;
OKPYXHOCTb, KPYT, KacaTejbHasi; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMHU
durypamu; ymMeH#ue pemath 3aJadd, B TOM YHCIE M3 MOBCEIHEBHOM
KU3HHM, HA HAXOXKJICHHE IeOMETPUYECKUX BEJIMYUH C MPUMEHEHUEM

U3YUYEHHBIX CBOUCTB UTyp U (aKTOB

10

YMeHue onepupoBaTh MOHATHSAMH: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIBHUKOB; MNAapaJUIeIbHOCTh M IEPHEHAUKYISPHOCTD MPSMBIX,
Yroa MEXIy HpsSMbIMH, MEpPHEHAMKYJISp, HAKJIOHHAs, MPOEKIHs,
nogobue ¢uryp, moo0HbIE TPEYTOJIbHUKH, CHUMMETPHUSI OTHOCUTEIHHO
TOYKM M NPAMOH; YMEHHME pacCllO3HABaThb PAaBEHCTBO, CUMMETPUIO U
nogobue Quryp, napaiesbHOCTh U MEPIEHIUKYISIPHOCTh MPSIMBIX B

OKPY’KaloIlleM MUpe

11

YMeHue omnepupoBaTh IOHATUSAMH: JJIMHA, PAcCTOSHHUE, Yroil
(BenmMuuHA yIia, CHHYC M KOCHHYC YIJla TPEyroJIbHHKa), IJIOLIA/b;
YMEHHE OLICHUBATh pa3Mephl NPEIMETOB U OOBEKTOB B OKpPY)KAIOILEM
MHUpPE; YMEHHME MPUMEHATh (QOpMyIbl MEepUMeTpa U IUIOLIAIU
MHOTI'OYT'OJIbHUKOB, JJIMHBI OKPYXHOCTH M IUIOLIaJUd Kpyra, o0bema
IpSAMOYTOJIbHOTO MapajuleeNuIea; YMEHUE NPUMEHATh IpU3HAKU
PAaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJbHHKA,
teopeMmy Iludaropa, TpuroHoMeTpuuyeckHe COOTHOIIEHHUS I

BBIUMCIIEHUS IJINH, PACCTOSIHUAN, TUIOIIAAEH

12

Ymenue wu3o0paxkaTe IJIOCKME (GUIYpbl M HMX KOMOMHAIMH,
IPOCTPAaHCTBEHHBbIE (QUIYypbl OT pPYKH, C IIOMOIIBIO UYEPTEXKHBIX
UHCTPYMEHTOB M JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUIO

13

YMeHne  omepupoBaTh  MOHATUSAMHU: MPAMOYrOjbHas  CHCTEMA
KOOpPIMHAT; KOOPAWHAThI TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BENCHUE BEKTOPA HA YU CII0, CKAJIIPHOE IIPOU3BENEHUE BEKTOPOB;
YMEHHE HCIIOJIb30BaTh BEKTOPHI U KOOPAMHATHI JJI IPEACTaBJICHUS
JaHHBIX M peIIeHHus 3a7ad, B TOM YHCIE U3 JPYrux Y4eOHBIX

MPEIMETOB U PEATbHON KU3HU

14

YMeHue omnepupoBarh MOHSATHSAMHU: CTOJOMKOBBIE W  KPYrOBBIC
qUarpaMMmbl,  TaOJIMIBI, CcpeaHee  apuMmeTHueckoe, MeIHMaHa,
HauOonblllee U HauMEHbLIEE 3HAUEHUS, pa3Max YUCJIOBOro Habopa;

YMCHUC HN3BJICKATh, HUHTCPIIPCTHPOBATDH u HpeOGpas OBbIBATb




uH(pOpMAIMIO, MpPEJICTaBICHHYI0 B Tabiuuax M Ha Juarpammax,
OTpaXalolyl0 CBOMCTBA U XapaKTEPUCTUKU PEAJbHBIX IMPOLIECCOB U
ABJIGHUW; yMEHHE pACIO3HaBaTh WU3MEHUYUBBIE BEJIMYUHBI B

OKpY’KaloIIeM MUpe

15

YMeHue omnepupoBaTh MOHATUSMU: CIyYaWHBIM OMNBIT (CIy4aiHBINA
OKCHEPUMEHT), JJIEMEHTapHOEe COOBITHE (DIEMEHTAPHBIA HCXOJ)
CIIy4allHOTO ONBITA, CIy4ailHO€ COOBITHE, BEPOATHOCTb COOBITHS;
YMEHUE HaXOJHUTh BEPOSTHOCTH CIyYalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU; yMEHHUE pelaTh
3aJa4l METOJIOM OpraHM30BaHHOTO Mepedopa M C HCIOJIb30BAHUEM
npaBuja yYMHOXKEHHUS; YMEHUE OIEHUBATh BEPOSTHOCTH peaTbHBIX
COOBITHI W SBJIEHUH, TOHUMATh POJIb MPAKTHUYECKU TOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXKAIOIIEM MHPE H B JKHU3HU;
3HAKOMCTBO C TIOHSATHEM HE3aBUCHMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET H €r0 POJIBIO B MACCOBLIX SABJICHUAX

16

YMmeHue BbIOMpaTh MOAXOASILIMN HM3YyYEHHBIH METOJ JUIsl peLIeHUs
3a/1a4d, NPUBOIAUTH MPHUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOAE U KU3HHU, PACIIO3HABAThH MPOSABJICHUE 3aKOHOB MATEMAaTUKU B
UCKYCCTBE, OIMCBHIBATh OTACJIBHBIC  BBIAAIOLIMECS  PE3YIbTaThl,
IIOJIy4CHHbIE B XOJ€ DPA3BUTHUs MAaTEMATUKH KaK HAayKH, IPUBOJUTH
IpPUMEPBI MATEMATUYECKUX OTKPBITUM U MX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOM UCTOPUH




INEPEYEHDb 9JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1 Yucna v BEIUUCIEHUS

1.1 Hatypanpnblie u nensie yncna. [Ipu3Haku 1eIMMOCTH LENbIX YUCeT

1o OObIKHOBEHHBIE W JeCATHYHBIC  JPpOOM,  TPOIEHTHl, OECKOHEYHBIC
' NepUOUIYECKUE APOOH

13 Paunonanpapie umcia. ApudMeTHUYECKHE OINepaludd C PalMOHAIBHBIMU
' YUCIIaAMU

14 JeiicTBuTenbHbIE YHUCHa. ApudMETHYECKHE OmNepaluud C JAeHCTBUTEIbHBIMU
' YUCIIAMH

L5 [Mpubmm>k€HHbIe BBIYMCIICHUS, NpaBWIa OKPYIJICHHS, NPUKUAKA U OIEHKa
' pe3yJibTaTa BEIYKMCICHUI
2 Anre0pandecKre BbIpaKCHHS

2.1 BykBeHHbIe BbIpakeHUs (BBIpa)KeHUS C TEPEMEHHBIMHU )

»9 Crenenp c menbiM mnokaszaTesneM. CTeneHb € palMOHAIBHBIM IOKAa3aTEJIEM.
' CBoiicTBa cTENEHU

2.3 MHorouieHbl

24 Anre6pandeckas 1po0b

)5 ApubmMeTnueckuii KOPEHB HaTypabHON CTEIIEHU. JeuictBust c
' apru(pMETHIECKUMU KOPHSMH HATYPaJIbHON CTENEHU
3 VYpaBHEHUs U HEpaBEHCTBA

31 Hensie u npoOHO-pamuoHanbHbie ypaBHEHHUsS. CHCTEMBI W COBOKYIMHOCTH
' YPaBHEHUM

32 Lensie m npoOHO-panoHANIbHBEIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenue TekcTOBBIX 3a1a4
4 UuciioBbie MOCIEN0BaTENbHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3aaHUS TOCIEI0BATEILHOCTEN

4.2 ApudmeTnueckass W TeoMeTpuueckas mporpeccuu. Dopmyna  CI0XKHBIX




IIPpOLICHTOB

5 DOyHKIUHT
OyHkius, cmocodsl  3amanus  QyHkmuu. ['paduk  pynkmuu.  OOGnacth
oIpeneseHns] 1 MHOXKeCTBO 3HadeHUi ¢pyHkuuu. Hymu ¢ynkuuu. [IpomexyTku
5.1. 3HAKOIOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIUU. MakCUMyMBbl H
MUHUMYMBI (yHKIMU. HaunOonbliee w HanMeHbllee 3HaYeHHE (QYHKIUU Ha
IPOMEKYTKE
6 KoopauHats! Ha psIMOM U IIJIOCKOCTH
6.1 Koopaunartnas npsamas
6.2 JlexkapToBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuyeckue GpUrypsl 1 UX CBOKWCTBA
7.2 TpeyroabHUK
7.3 MHOroyroiabHIUKH
7.4 OKpy>XHOCTb U KPyT
7.5 H3Mepenne reoMeTpuueCcKuX BEIMYUH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTD M cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka: Anrebpa, 9 kinacc/ FO.H.Makapsrues, H.I'.Munmiox,
K.1.Hemknos, C.b. CyBopoga; nog pen.C.A.TensikoBckoro.-11-e uzganue.-M:

ITIpocsemienue, 2024r

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Toypounbie pa3paboTKH, 10CKa, SKpaH, HOYTOYK

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6mmoreka [{OK https://m.edsoo.ru/7f419d08
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