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COJAEP)KAHUE YYEBHOTI'O ITPEJIMETA
10 KJIIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3IMYHBIX OTpaciieil 3HAaHUN U peaTbHON KU3HU.

JeiictButenpHbple uncia. PanuoHanpHble M HMppalMOHANbHBIE Yucia. ApudMeTHyeckue
onepauudy ¢ JICUCTBUTEIBHBIMU 4YHCIaMU. MOIysb JEUCTBUTEIBHOIO YWCIA U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbTara
BBIYHCIICHUM.

Crenens ¢ nensiM nokasateneM. bunom HetoTona. Mcnonb3oBanue noaxonsuieit popmbl
3anyucy JEHCTBUTEIBHBIX YHUCEN JUIsl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IIOKa3aTelleM U €€ CBOWCTBA, CTENEHb C JCHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[eciTHIHBIC H HATypaTbHBIC JIOTAPUPMBI.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE IIpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LETIbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorouseHsl OT OJHON NIEpeMEHHOM. JleeHne MHOrowIeHa Ha MHOTOUYJIEH ¢ OcTaTKOM. Teopema
be3y. MHorousiensl ¢ neiasiMu ko3 unnentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEEHU U KOPHH.

HppanmonansHele ypaBHEHUSA. OCHOBHBIE METOBI PELICHUS UPPALMOHAIIBHBIX YPAaBHEHUH.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [TOKA3aTEIbHBIX YPABHEHHMN.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIiX Jorapu@msl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTApUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUrOoHOMeTpudeckre (opmyinsl. [IpeoOpa3zoBaHne TPUTOHOMETPUUYECKHX
BBIPAKEHUI. Pellienre TpuroHoMeTpu4eCKuX ypaBHEHHM.

Pemenne cucreMm IMHEWHBIX ypaBHEHMH. MaTpuma CUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurens MaTtpuipl 2X2, €ro Te€OMETPUUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAUEHUs, IPUMEHEHNUE OINPENEIUTENS JUIsl PELLIEHUSI CUCTEMBI JIMHEWHBIX ypaBHEHU. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWMHBIX yYpaBHEHUU. VccienoBanue moCTpOEHHOU
MO/JIEH C MTOMOUIBIO0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C IMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO MaTEMaTHUECKHX 3a]a4 U 3a7a4
U3 pa3IMyuHbIX 00JacTel HAyKU U peaibHOM JKU3HHU.

DyHKIUHN U TPaQUKH

OyHKus, crnocodbl 3anaHus (QyHKuuu. B3ammuo obOpatnblie (ynkiun. Kommosuius
¢ynkuuit. ['paduk pynkuun. DnemeHTapHble peodpa3zoBaHus TpapuKoB QyHKIIHM.

OO6nacth onpeseneHns 1 MHOXKeCTBO 3HaueHnd GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKOMOCTOsHCTBA. YETHble M Heu€THble GyHKuuu. [lepuoanueckue Qynkuuu. I[IpomexyTku



MOHOTOHHOCTH (GyHKUIMU. MakcumMymbl 1 MUHUMYMbI QyHKiuu. Hanbombinee 1 HauMeHbIee
3HaYeHUs (PYHKIIMU Ha TPOMEXKYTKE.

JluHeitHast, KBaApaTUIHAS U IPOOHO-THHEHHAS PYHKIMH. DIIEMEHTApPHOE UCCIICIOBAHUE U
HOCTPOCHUE UX I'PaPHKOB.

CrenenHas (yHKIMS C HaTypaJbHbIM M Li€JbIM Ioka3areneM. EE€ cBoiicTBa U rpaduk.
CpoiictBa 1 rpaduk KOpHA N-Oi CTeneHW Kak (PyHKIMH OOpaTHOM CTENEeHH C HAaTypaJbHBIM
[IOKAa3aTeJIEM.

[Toka3zarenbHas u gorapupmuueckas GyHKIUH, UX cBOMCTBA U rpaduku. Vcnonb3oBanue
rpa¢ukoB PYHKITUH AJI1 PEIICHUS YPAaBHCHUM.

TpuroHomerpudeckas OKpPYKHOCTb, OIPEAEICHUE TPUTOHOMETPHUECKUX (YHKIUI
YKCJIOBOTO apryMeEHTA.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B pEaJIbHBIX Ipolieccax U siBieHUsX. I’ papuku peanbHbIX
3aBUCUMOCTEM.

Hauyana maTeMaTH4ecKkoro aHajimnsa

ITocnenoBaTeabHOCTH, CIIOCOORI 3aMaHUs OCIeA0BaTeIbHOCTEH. MeTo1 MaTeMaTHYECKOH
UHAYKIMY. MOHOTOHHBIE U OIpaHHYEHHBIE MOCIEN0BATENBHOCTU. VMCTOpHs BO3HMKHOBEHUS
MaTeMaTHYeCKOro aHaJIM3a Kak aHaJln3a OECKOHEYHO MaJIbIX.

Apudpmernueckas U reoMerpuueckas —mporpeccud. beckoHeyHO — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JluHelHBIE M SKCIOHEHUMAIbHBIH pocT. Yucio e. Dopmysna CIOXKHBIX POLEHTOB.
Vcnonb30BaHue NpOrpeccu JJis pelIeHus peasIbHbIX 3a/1a4 MPUKIIAIHOTO XapaKTepa.

Henpepsisabie GyHKIMy 1 ux cBoicTBa. Touku pa3psiBa. ACUMITOTHI IPaUKOB ()YHKITHHA.
CpoiicTBa (hyHKIIMH HENpPEpBIBHBIX HA OTpe3Ke. MeToa MHTEpPBalIOB JUIsl pELICHHs] HEPABEHCTB.
[TpuMeHeHHe CBOWCTB HEMIPEPBIBHBIX (YHKLUHN [T peleHHs 3a1a4.

[TepBas u BTOpas npousBoAHble PyHKIUHU. ONpeaeseHue, reOMeTpUIecKuil U GU3NIeCKuit
CMBICI POM3BOAHOM. YpaBHEHUE KacaTeIbHOUN K rpa@uKy QpyHKIHH.

[TpousBoaHbIE 3N1eMeHTapHBIX QyHKIMNA. [Ipor3BOIHAsS CyMMBI, MPOU3BEAEHUS, YACTHOTO U
KOMITO3ULIUHN (PYHKITUH.

MmuoxecTBa H JIOTHKA

MHOXeCTBO, Omepalvy HajJ] MHOXECTBAMU M WX CBOMcTBa. Jlnarpammel Ditiepa—BenHna.
[IprMeHeHre TeOopeTUKO-MHOXKECTBEHHOIO ammnapara Ui ONUCaHHUs peajbHBbIX MPOIECCOB U
SBJICHUH, TIPU pEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MaTeMaTH4YeCKOro  OOBEKTa,  CIEICTBHE,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE YPABHEHHUS.

11 KUIIACC

Yucia v BbIYUCICHUSA

Hatypanbnuble u 1nenble yucna. [IpumeHeHHe NPHU3HAKOB JEIMMOCTH LEIBIX YHCEl,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIO, alropuT™Ma EBKina s pelmenus 3a1ad B LENIbIX Yhciax.

KommiekcHble uymcna. AnreOpandeckas W TpUrOHOMeTpuueckas (opmbl 3ammcu
KOMILIEKCHOTO 4Kcia. Apu(MeTndyeckrue ornepalnnun ¢ KOMIUIEKCHBIMU duciamu. M3o0paxeHue
KOMIUIEKCHBIX YHMCET HA KOOpAUHATHOH IockocTu. Popmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOTO uucna. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCed I pelieHus (U3NYeCKUX |
reOMETPUYECKUX 3a/1ay.



YpaBHeHNsI M HEPABEHCTBA

CucreMa u COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

Ot00p KOpHEH TPUIrOHOMETPUUYECKHX YPAaBHEHHH C IMOMOLIbI0 TPUTOHOMETPUYECKOMH
OKPYKHOCTH. Pelienne TpuroHoMeTpu4ecKkux HEPaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTENbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PELLIEHUS UPPALMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE METO/BI PELICHHS CUCTEM U COBOKYITHOCTEN pallMOHAJIBHBIX, UPPALIMOHAJIBHBIX,
HOKa3aTeIbHbIX U JIOrapu(PMUUECKUX YPaBHEHHH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

IIpuMeHeHHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUIO MATEMAaTHUYECKUX 3a1ad U
3ajjay U3 Ppa3IM4YHBbIX O0JIaCTed HAayKM M PEaJbHOM JKWU3HU, HHTEpHpeTalus MOJy4eHHBIX
pE3yJIbTaTOB.

DyHKIUHN U TpaPUKH

I'padux xommnozuumu QyHKui. ['eomerpuueckue oOpa3sl ypaBHEHUH W HEPaBEHCTB Ha
KOOPAMHATHOH INIOCKOCTH.

Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

['paduueckue MeTo bl pelieHtsl ypaBHEHUI U HEpaBEeHCTB. [ paduueckre MeToabl pelieHus
3a/1a4 ¢ mapaMeTpamH.

Hcnonb3oBanue rpapukoB (QyHKUIUI A7 HCCIEAOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havaja maTeMaTH4YeCKOro aHaJIu3a

[TpumeHeHre NPOU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
HaxosxneHne HauOoJbIero 1 HAMMEHbIIEro 3HaYeHN I HeMTPephIBHOM (DYHKIIMM Ha OTpe3Ke.

IIpuMeHeHrne NPOU3BOMHOM Il HAXOXKICHHUS HAWIYYIIErO PEIICHUS B IPUKIAJIHBIX
3ajJadax, Ui OIpPEJENIEHUs] CKOPOCTH U YCKOPEHHUs Ipolecca, 3aAaHHOro (opMyiaond win
rpaduKoM.

[TepBooOpazHasi, OCHOBHOE CBOWCTBO MNepBOOOpasHbIX. [lepBooOpa3Hble 37€MEHTapHBIX
¢ynkuuit. [IpaBuia HaxoX/1€HUS TEPBOOOPA3HBIX.

Nurerpan. I'eomerpuyecknii CMbICI MHTErpajia. Beraucienue onpeneaéHHoro nHTerpaia
no popmyne HeroTona-Jleli6Huma.

[IpumeHeHne wuHTErpaia JUid HaXOXKJIEHHs IUIOMIAAeH IMIockux ¢uryp u o0bEMOB
T€OMETPUYECKUX TEJl.

[Tpumeps! pemenuit nuddepeHnnanbHbIX ypaBHEHH. MaTteMaTnueckoe MOAeTMpPOBaHNE
peasibHBIX MPOLECCOB C MOMOIIbIO AUPPEpEeHIINATbHBIX YPaBHEHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOT'PAMMBI
JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh TPAXKIAHCKOW MO3UIMH O0OydYaromerocs Kak akKTUBHOTO H
OTBETCTBEHHOI'O 4WIEHAa POCCUICKOro OOLIECTBa, IPEICTABICHUE O MATEMaTUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TIpa)KIaHCKOTo OOIIecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHE B3aMMOJCHCTBOBATh C COIMAIbHBIMH MHCTUTYTaMU B
COOTBETCTBUU C UX PYHKIUSIMHU U Ha3HAYCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh POCCUHCKOM I'pakJaHCKOW HICHTUYHOCTH, YBAXECHHUS K IPOLLIOMY H
HACTOSIIIEMY POCCUMCKON MaTeMaTHUKH, HEHHOCTHOE OTHOILIEHUE K JOCTHXKEHHSIM POCCUNUCKUX
MaTE€MaTUKOB M POCCUKMCKOM MaTeMaTH4E€CKOM IIKOJIbI, UCIOJIb30BAHUE ITUX JTOCTHKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAHHE [JyXOBHBIX IIEHHOCTEH POCCHUHCKOrO Hapoja, CHOPMUPOBAHHOCTD
HPaBCTBEHHOI'0 CO3HAHMS, ITUYECKOr0 NOBEACHUS, CBA3aHHOTO C IPAKTUYECKUM IPUMEHEHHEM
JOCTHKEHUI HayKU WU JI€ATEIbHOCTHIO YYEHOI'O, OCO3HAHME JIMYHOI'O BKIJIaJa B MOCTPOECHHE
YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

3CTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIKOYas  3CTETUKY  MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHUH, pacCyKIEHUH, BOCHPUUMYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(OpMHPOBAHHOCTb YMEHHUS TPUMEHATh MaTeMaTHUECKUE 3HAHHSI B MHTEPECaX 3710pOBOTO
u Oe3ornacHoro obpaza *KHM3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEXKUM 3aHATUH U OT/AbIXA, peryisipHas pu3ndeckas akTUBHOCTD),
(¢u3nyecKoe COBEPIICHCTBOBAHUE ITPH 3aHATHUSAX CIIOPTUBHO-03/J0POBUTEIBLHOM 1€ATEIHHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZY, OCO3HaHHE LIEHHOCTH TPYAOII00Us, HHTEpPEC K PA3IMUYHbIM chepam
po(hecCuOHANBHOM JIESTENIbHOCTH, CBA3aHHBIM C MaTEMATUKON U €€ MPUIIOKEHUSIMH, YMEHNE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccuu U pealn30BBIBATH COOCTBEHHBIC
KU3HEHHbIE IUIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B peILICHUH
MPAKTUYECKHX 3a7ja4 MaTeMaTUYeCKOIl HalpaBIeHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

Cc(OPMHPOBAHHOCTh JKOJIOTUYECKOH KYJIbTYphl, MOHMMAaHHE BIHSHUSA COIMAILHO-
HPKOHOMHYECKUX IIPOLIECCOB HAa COCTOSHHE NIPHUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHE
[J100aJbHOTO  XapakTepa JKOJIOTMYECKHMX  IpoOsieM, OpHUeHTaluss Ha I[pUMEHEHHE
MaTeMaTUYeCKUX 3HAHWM JJIs pelieHust 3aa4 B 00JIaCTU OKpY»KaloLIeil cpenibl, IUNIaHUPOBaHHE
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI AJI OKPYKAIOILEN CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(OpPMHUPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOLIECTBEHHON MPAaKTUKH, MTOHUMAaHHE MaTeMaTUYeCKON HAayKu Kak chepsl
4eJI0BEUYECKON JEATEIBHOCTH, 3TANOB €€ pa3BUTHA M 3HAYMMOCTH Ul Pa3BUTHS LUBUIM3ALMH,
OBJIAJICHUE A3bIKOM MaTEMATHUKU U MaTEMAaTUYECKON KYJIbTYpOil KaKk CpeICTBOM ITO3HAHUS MUPa,
TOTOBHOCTb OCYILIECTBIISITh MPOEKTHYIO U UCCIIEI0BATENbCKYIO e TEIbHOCTh HHANBUAYAIBHO U

B IpyIIIIE.



METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBuA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIC NPU3HAKK MaTEeMAaTHYECKUX OOBEKTOB,
MOHITHI, OTHONICHUH MEXIy MOHATHUAMHU, (DOPMYIHpPOBATH OIPEICICHHUS TOHSATHH,
yCTAaHABJIMBATh CYHIECTBEHHBIH MNpPH3HAK KIacCH(UKAIMK, OCHOBAaHHUS A 00OOIIeHUS U
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOI0 aHAIIN3a;

BOCIPUHUMATh, (hOPMYIHUPOBATh M MPEOOPA3OBBIBATH CYXKACHHS: YTBEPAUTEIbHBIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHs B (haKTax,
JaHHBIX, HAOMIONEHUSX W  YTBEPXKICHUSX, MpeuiaraTb KpPUTEPUU Uil  BBISBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JiefaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, ACAYKTUBHBIX UM HHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOAMUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUH (MpsSMBbIe U
OT TPOTUBHOIO), BHICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BBIOMpPATh CIOCOO pemnieHusi y4deOHOW 3amaud (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOoliee MOAXOMAUIMM C YYETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

HCTIOJIF30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKHI HHCTPYMEHT IMO3HAHUS, (POPMYITUPOBATH
BOIPOCH], (PUKCUPYIOIIME MPOTUBOpEUUE, MPOOJIEMy, YCTaHABIMBATh HMCKOMOE M JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

MPOBOJIUTh CAMOCTOSITENILHO ~ CIJIAHMPOBAHHBIM  IKCIIEPUMEHT, HCCIEJOBAaHUE 10
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YecKOro OOBEKTa, SIBJICHMS, IPOIECCA, BBISBICHUIO
3aBUCHUMOCTEN MeXy 00bEKTaMH, SIBJICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITENLHO (OPMYIHUPOBATH 0000IIIEHNUS U BBIBOJIBI [0 Pe3yIbTaTaM MPOBEIEHHOTO
HaOII0IEHUS, UCCTIEIOBAHUS, OIIEHUBATh IOCTOBEPHOCTH MOJTYYSHHBIX PE3yIbTAaTOB, BEIBOJIOB U
000011IeHHNI];

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCa, a TAK)KE BBIABUTATh MIPEITOJIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH IePUITUTHI HHPOpPMAIIUU, TAaHHBIX, HEOOXOAMMBIX JJIS OTBETA HA BOIIPOC M JIJIst
pelleHus 3aauu;

BbIOMpaTh WHGOPMAIMI0O W3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3HPOBATh,
CUCTEeMAaTU3UPOBAaTh U HMHTEPIPETUPOBATH HMHQPOPMAIMIO pA3IUYHBIX BUAOB U (opMm
MpeJICTaBICHHUS,

CTPYKTYpUpOBaTh  HHGOPMAIMIO, TPEACTaBIATH €€ B  Pa3Iu4HbBIX  (dopmax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHUBATh HAAEKHOCTh HH(MOpPMAIMM TIO CaMOCTOSTENBHO CHOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE JelicTBUS
O0menue:
BOCHpI/IHI/IMaTB n q)OpMy.TII/IPOBaTI) Cy)I()]eHI/ISI B COOTBCTCTBHH C yCJ'IOBI/ISIMI/I n OejrsiMu
OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOKO TOYKY 3PCHHS B YCTHBIX W IMHCBMEHHBIX



TEKCTax, JaBaTh IOSCHEHUS IO XOJAy pEHIeHHs 3a/Jaud, KOMMEHTHPOBATh IOJTY4YECHHBII
pe3yJbTaT;

B X0JIe OOCY)XKJICHHS 33/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI, IPOOIEMBI,
pemaeMoi 3a7auu, BbICKA3bIBaTh UJEH, HALIEJICHHBIE HAa MOUCK PELIEHUs], COIIOCTABIATh CBOU
CYXKICHHS C CYXACHUSIMH JPYTUX YYaCTHHUKOB AHANora, OOHApYKUBATh pa3jiNuue U CXOJCTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUpOBATh pa3HOrIacHsl, CBOM BO3PAXKECHHUS;

IPEJCTaBIISITh PE3YAbTaThl PELICHMs 3a]a4M, 3KCIEPUMEHTA, MCCIIEJOBAHMs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4E€TOM 3a/1ad [pe3eHTAUuH |
0COOEHHOCTEH ayAUTOPHH.

PeryisiTuBHBIEe YHMBepcaabHble yueOHbIe AeiicTBUS

Camoopranuszanus:

COCTABJIATh IUIAH, QJITOPUTM pPELICHMs 3a/lauM, BbIOMPATh CHOCOO pelieHHs ¢ y4éToM
UMEIOIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBAThH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM WH(pOpMAIIHK.

CaMOKOHTPOJIb, IMOLMOHAIBHBIH HHTEJIEKT:

BJIaJICTh HaBbIKAMHU MI03HABATENbHON peIeKCHH KaK OCO3HAHUS COBEPIIAeMbIX AEHCTBUM
U MBICIUTENBHBIX MPOLECCOB, MX pPE3YyJIbTAaTOB, BIaJeTh CIOCO0AMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOIIECCa U pe3yiibTaTa PEeIIeHUsI MaTeEMaTUUECKOH 3aauu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHUKHYTH NPH PEHICHWH 337a4Hl, BHOCHTH
KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX 00OCTOSITEIbCTB, JaHHbBIX, HAHEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa IEId U YCIOBUSAM, OOBIACHATH IPHUYUHBI
JOCTIDKEHUSI WM HEJOCTIDKEHUS Pe3yJbTaToOB JICATEIBHOCTH, HAaXOJHUTh OIIMOKY, IaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHUMAaTh M UCMOJIb30BATh NMPEUMYIECTBA KOMAHIHON U UHIUBUYaJIbHOM paboThl mpU
pemeHnr y4eOHBIX 3a7ad, NPUHUMATh IEJIb COBMECTHOW JESTEeIbHOCTH, IUIAHHUPOBATH
OpraHU3aIMI0 COBMECTHOM PabOThI, paclpeneisaTh BUAbl padOT, JOTOBAPUBATHCS, O0CYXKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IPYMIMOBBIX (hopmax paboThbl (00CYXIeHHs, 0OOMEH MHEHMH, «MO3IOBbIE
MITYpPMBI» ¥ WHBIE), BBITIOJIHATH CBOIO 4YacTh pabOTHl M KOOPAMHHUPOBATH CBOU JIEHCTBHSA C
JIPYTUMH YJI€HaMH KOMAaH[Ibl, OIIEHWBAaTh Ka4eCTBO CBOETO BKJIaJa B OOLIMIA MPOIYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOCHCTBUS.

INMPEIMETHBIE PE3YJIBTATHBI

K xoniy oOydenus B 10 kijacce oOy4arouiicsi MOMYYHUT CIEAYIOIINE MPEAMETHBIE
pe3yNIbTaThl IO OTAEIHHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «Anredpa u Havyana
MaTEeMaTHICCKOTO aHATH3ay:

Yuciaa 1 BLIYUCTICHUS:

CBOOOIHO ONIEPUPOBATH MOHATHUSAMU: PAIMOHATHFHOE YHCII0, OECKOHEUHAS TEPHOINYeCKast
Ipo0Ob, TPOIEHTHI, UPPAIMOHATFHOE YHCIO, MHOXKECTBA PAllMOHAIBHBIX U JIEHCTBUTEIHHBIX
4YHCell, MOAYJIb ICCTBUTENBHOTO YHCTIA;

MPUMEHSATH APOOH 1 MPOIEHTHI JTsI PEIICHHS TPUKIIATHBIX 3371a4 U3 PA3IUIHBIX OTpacien
3HAHUM U pEAIbHOM KU3HH;

NPUMEHSTh TPUOTIKEHHBIC BBIYUCICHUS, MpaBUia OKPYTIIEHUS, MPUKUIKY U OIEHKY
pe3yJibTaTa BEIYUCIIEHU;



CBOOOJHO ONEpUpPOBaTh IOHATHEM: CTENEHb C IEJbIM IIOKa3aTeseM, MCIO0Jb30BaTh
HOIXOAALIYI0 (POPMY 3aNUCU JIEHCTBUTENBHBIX YMCEN Ul PELICHHs MPAaKTUYECKUX 3a7ad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHIECKUI KOPEHb HATYPaJIbHON CTEIICHH;

CBOOOJIHO ONEPUPOBATH IOHATHEM: CTENEHb C PallMOHAIIBHBIM I10Ka3aTelIEM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUSAMU: JIOTapu(M yucia, NECATUYHBIE M HATypaJlbHbIE
J0TapuQMmBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMHU: CHHYC, KOCHHYC, TAaHT€HC, KOTAHT'€HC YHCIIOBOTO
apryMeHTa;

OIEpPUPOBATH MOHATHAMU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJHO  OMEpPUPOBATh  IMOHATUSAMHU:  TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YpPAaBHEHUsI-CIIEICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

IOPUMEHATh Pa3IMYHbIE METOJbl PELICHUS PAUUOHAIBHBIX M JPOOHO-pallMOHAIBHBIX
yYpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILIEHUSI HEPABEHCTB;

CBOOOJHO OIEPUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHON MEPEMEHHOW, MHOTOWIEH C
HEeJNbIMA  KOAQPUIMEHTAMH, KOPHHM MHOIOWIEHA, HPUMEHSTh JIeJIeHHE MHOIOYJIeHa Ha
MHOT'OYJIEH ¢ OCTaTKOM, TeopemMy be3y u Teopemy Buera nis pemenus 3anauy;

CBOOOJHO ONEpUpOBaTh MOHATUSMHU: CHCTEMA JIMHEMHBIX YpaBHEHMH, MarTpula,
ONpeAeNuTeNb MaTpUIbl 2 X 2 U €ro reoMEeTpUYECKHIl CMBICI, HCIOJIb30BaTh CBOMCTBA
ornpenenurens 2 X 2 A BBIUUCIECHUS €ro 3HAYCHMs], IPUMEHATh ONPEeAEIUTENH A PeLICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHUH, MOIEIUPOBATh peajbHbIe CUTyallUd C MOMOILBIO CHUCTEMBI
JUHEMHBIX YpaBHEHHWH, MCCIEI0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOIIbI0 MAaTpUll H
OInpeAenuTeNel, UHTEPIPETUPOBATh ITOIYYEHHbIN pe3yNbTarT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMM JUIsl TpeoOpa30oBaHUsl BhIPaXKEHUI;

BBIMOJIHATh NPEeoOpa3oBaHUsl YHCIOBBIX BBIPAKEHUH, COJEpXKAIlUX CTEHNEHH C
palMOHATIBHBIM ITOKa3aTelNeM;

UCIIONIb30BaTh  CBOMCTBa JiorapuMoB g mpeoOpa3oBaHUs — JorapupMUUEcKUx
BBIPAKECHMI;

CBOOOJTHO  ONEpUPOBaTh  MOHATUSAMHM:  UpPpAllMOHAJbHBIE,  IOKa3aTelbHblE U
JorapupMHUUECKUe ypaBHEHHUs, HAXOAUTh UX PEIICHUs C MTOMOIIbIO PABHOCUIIBHBIX MEPEX0JI0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHBIE TPUIOHOMETpUYECKHE (QOpMyabl Uisl  MpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOJTHO ONEpUPOBaTh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, HPUMEHSThH
HeoOxoauMble (POPMYJIBI 1711 PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJIEJIMPOBaTh pealibHble CHUTYallMd Ha S3bIKE aireOpbl, COCTAaBISTH BbIpAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA II0 YCJIOBHMIO 3aJauyd, HCCIENOBAaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DyHKIUHN U TPaQUKH:

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: (PYHKIIHS, CIIOCOOBI 3aaHUs (YHKIIMH, B3aUMHO
oOpaTHble (YHKIUHU, KOMIO3UIUSA (PYHKIHUHA, Tpaduk (QyHKIUHU, BBHIIOJHATH 3JI€MEHTapHbIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOZHO OMNEpUPOBATH IMOHATUSMHU: OOJACTH OINpPEAETCHUS U MHOKECTBO 3HAYEHMM
byHKIMM, HyTU (YHKIUHU, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA,

CBOOOJTHO OIEpPHUPOBATH TMOHATHAMM: YETHBIE M HEUETHBIE (YHKUMHU, MEPUOAUYECKUE
(GyHKLIMU, TPOMEXYTKM MOHOTOHHOCTH (YHKLUMH, MAKCUMyMbl MU MHHUMYMbI (DYHKIIHH,
HauOoJIbIlIee U HaMMEHblIee 3HaueHne QYHKIIUU Ha IPOMEKYTKE;



CBOOOJTHO ONEpUPOBATh MOHATUAMU: CTENEHHas (YHKLHSA C HATypaJbHbIM U LEJIBIM
nokasaresueM, rpaduk CTeneHHOW (YHKLIMU ¢ HATypaJbHbIM M LIEJNbIM ITOKa3aTelleM, Ipapuk
KOpHsI N-0ii CTEeTIeHH KaK (YHKIIUU OOpaTHOH CTENEHU C HaTypalbHBIM IIOKa3aTeIeM;

ONEepPHPOBATh TOHATHAMM: JIMHEHHAs, KBaJIpaTU4Has M JpOOHO-IMHEHHas (yHKIWH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CcBOOOJIHO ONEpUPOBATh MOHATUAMU: IIOKa3aTelbHas U Jorapudmuyeckas GyHKIUHN, UX
CBOWCTBA U IrpadMKH, UCIIOIB30BaTh UX IPAadUKH JUIsl PEIICHHs YPAaBHEHMIA;

CBOOOJTHO ONEpPUPOBATH MOHATUSAMHU: TPUTOHOMETPUYECKAs OKPY>KHOCTB, OIpEesiCHHE
TPUTOHOMETPUUYECKUX (YHKLUH YHCIOBOIO apryMEeHTa;

UCIMOJb30BaTh Irpadukyu (YHKUUH [UId UCCIeI0BaHMUS IPOLIECCOB U 3aBUCUMOCTEH IpH
pELICHNH 3a/1a4 U3 JPYruX Y4eOHBIX MPEJAMETOB M PEalTbHOM JKM3HH, BBIpAXaTh (HopMyiamu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CcBOOOJIHO OIEPUPOBAThH MOHATUAMU: apUPMeTHUYECKas U reoMeTpudeckas Mporpeccus,
0eCcKOHEUHO yOBIBaIOIasi TEOMETPUIECKAst POTPECCHsl, TMHEWHBINH 1 SKCITOHEHIINAIIBHBIN POCT,
(dopMyiia CII0XKHBIX IPOLIEHTOB, UMETh MIPE/ICTABICHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU ISl PELICHMsI PEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUpPOBaTh IMOHATHUAMHU: IOCJIEJOBATENBHOCTh, CHOCOOBI  3aJaHMs
[IOCJIEZI0BATEIbHOCTEN, MOHOTOHHBIE W OrPAaHUYEHHBIE IIOCJIEA0BATEIbHOCTH, ITOHUMATh
OCHOBBI 3aPOXKJICHHSI MATEMAaTHIECKOTO aHAIN3a KaK aHaJIn3a OECKOHEYHO MaJIbIX;

CBOOOJIHO ONEpUPOBATh MOHIATUSAMU: HENpephIBHbIE (YHKIMHU, TOUKH pa3pbiBa rpadukxa
GbyHKIMH, aCUMIOTOTHI rpaduka GyHKIIH;

CBOOOJHO ONEpPUPOBATH IMOHATHEM: (YHKLMS, HENpEpPbIBHAs Ha OTPE3KE, MPUMEHSTH
CBOWCTBA HETIPEPBIBHBIX (DYHKLWH sl pEIICHUS 3a/1a4;

CBOOOJTHO ONEpUPOBATh TOHATHSAMHU: IIE€pBas W BTOpas MPOU3BOAHBIC (PYHKIUH,
KacaTesbHast K rpaduky QyHKIUY;

BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BEIEHUS, YAaCTHOTO M KOMIIO3MIMM JIBYX
(GyHKIMH, 3HaTh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIINIH;

HCIIOJIb30BaTh T€OMETPUUECKHI U GPU3NUYECKUIN CMBICI IPOU3BOJHON JJIs pELIeHMs 3a/1a4.

MHuoxxecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpalli HaJl MHOKECTBaAMH;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar /i OMMCaHMsI peaJIbHbIX MPOLIECCOB
U SIBJICHUM, IPU PEIIEHUH 3aa4 U3 JPYTUX Y4EOHBIX MTPEIMETOB;

CBOOOJTHO ONEpUpPOBaTh IMOHITUSAMHU: OIpEJeIEHUE, TEOopeMa, ypaBHEHHE-CIIEICTBHUE,
CBOWCTBO MaTeMaTHYECKOIo OOBEKTa, J0Ka3aTelbCTBO, PAaBHOCUJIbHBIE YPAaBHEHUS W
HEPaBEHCTBA.

K koHny obyuenuss B 11 kjacce oOyyarouiuiicss MOdy4dUT CIEAYIOUINE MpPEIMETHbBIE
pe3ysbTaThl O OTAEIBHBIM TeMaM pabouell nmporpammsl yaeOHOro Kypca «Anredpa U Havaia
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOZHO OINEpPUpPOBaTh MOHATUSMHU: HATYpaJbHOE U II€JI0€ YHUCIO, MHOXKECTBa
HaTypaJIbHBIX U LIEJIBIX YHMCENl, UCIIOIb30BaTh IPU3HAKK AenuMocTd Lenbix uucen, HOl n HOK
HaTypaJIbHBIX YHMCENl AJIs PELIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKINIa;

CBOOOJHO ONEPUPOBAThH MOHATHEM OCTaTKa MO MOJYJIIO, 3allMChIBATh HaTypaibHbIE UKCIa
B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OINEPUPOBATH MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIIEKCHBIX
qHCell, MPeJICTaBIATh KOMIUIEKCHBIE YHCIia B ajIreOpandyeckoi 1 TpUroHoMeTpuieckoil popme,
BBIMOJIHATH apu(METHUYECKHE ONEpallii ¢ HUIMH U 300pa)xkaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:



CBOOOAHO  ONEpUpOBaTh  MOHATUSMHU:  HMppallMOHANbHbIE,  [OKa3aTelbHbIE U
jgorapuMuUecKre HEPaBEHCTBA, HAXOAWUTh UX PEIIEHUS C IOMOIIBI0 PABHOCUIIBHBIX
IIEPEXO0/I0B;

OCYIIECTBIISITH OTOOP KOPHEW MPH PEIICHUU TPUTOHOMETPHUIECKOTO YPABHECHHUS,

CBOOOJHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO, MPUMEHSThH
Heo0XoauMbIe (POPMYJIBI IJISl pELICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOHO OMEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUH 1 HEPABCHCTB,
PaBHOCHUIILHBIC CHCTEMBI U CUCTEMBI-CJICICTBUS, HAXOIUTh PEIICHUS CHCTEMBI U COBOKYITHOCTEH
paloHaNIbHBIX, HpPPAlMOHAIbHBIX, IOKA3aTeNbHBIX U JIOTApU(PMUUYECKHX YpaBHEHUH W
HEPABEHCTB;

peliaTh palnHOHANBHBIE, HPPANHOHANBHBIC, IIOKa3aTelbHbIC, JOrapudMHUUECKUE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COCPIKAIINE MOIYJIA U TTapaMeTPHhI;

MPUMEHSThH rpaduuecKrue METOAbI 7Sl pEHICHHs YpaBHEHUN 1 HEPABEHCTB, a TAKKe 3a/1a4
C mapaMeTpaMu;

MOJICTTMPOBATh PCAbHBIC CHUTYallMd Ha S3BIKE aIreOpbl, COCTABJISTH BBIPAXKCHUS,
YpaBHEHHUS, HEPABCHCTBA M HMX CHCTEMBI IO YCIIOBHIO 3aJlayH, HCCJICIOBATh MOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BAHUEM amrmapara anreOpbl, HHTEPIPETUPOBATh MTOJTYUYCHHBIH pe3ylbTar.

DOyHKUUH U rpaduku:

CTPOUTH TPapUKHA KOMITO3UITMH (PYHKIMHA C TTOMOIIBIO JIEMEHTAPHOTO UCCIICIOBAHUS H
CBOMCTB KOMITO3HIINU JABYX ()YHKIIHIA,

CTPOUTh TeoMeTpHYeckne oOpa3bl YypaBHEHUH U HEPABEHCTB Ha KOOPIAMHATHOMN
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHICCKHUX (YHKITHIA,

MPUMEHSTh QYHKIIUHU JJIs1 MOJICITMPOBAHUS M HCCIICIOBAHUS PEATBHBIX MPOIIECCOB.

Hauyana maTeMaTH4ecKoro aHajmusa:

UCIIONIb30BaTh TPOM3BOJHYIO JUIS UCCIEOBaHHs (YHKIIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJUTh HaNOOJIbIIICe U HAMMEHbIIIeE 3HAYCHHS (DYHKIIMHA HEPEPHIBHON Ha OTPE3KE;

UCIIOJIb30BaTh MPOM3BOAHYIO JIUISI HAXO0XKICHUS HAMIIYYIIETO PEIICHUS B MIPUKIAIHBIX, B
TOM YHCJIE COLUATbHO-dPKOHOMUYECKUX, 3a/Jayax, JUIs ONpeNeJeHHs] CKOPOCTH M YCKOPECHHS
npoiiecca, 3alaHHOro (GopMyIoi Uil rpadukom;

CBOOOJHO ONEPUPOBATH TOHSATUSAMHU: TEPBOOOpA3HAs, ONPEICIEHHBI WHTErpal,
HaXOJWTh TEPBOOOpA3HbIC JJIEMEHTApHBIX (YHKIUH W BBIYUCIATH HHTErpal 1Mo (Gopmyiie
HrroTona-Jleionuna;

HAXOJUTh IJIOMIAAH MIOCKUX (GUTYP U 0OBEMBI TEJ C MOMOIIBI0 HHTETPAa;

UMETh TPEJCTABICHHE O MAaTEeMAaTHYECKOM MOJICITMPOBAHUHN Ha TPUMEPE COCTABJICHHUS
nudepeHIaTbHBIX YPaBHCHUH;

peliaTh MpUKIaIHbIE 33/1a4d, B TOM YHCJIE COMHATBLHO-3KOHOMUYECKOTO U (DU3UIECKOTrO
XapakTepa, CpeICTBaMU MaTEMaTHUECKOTO aHAlIK3a.



TEMATHYECKOE INTAHUPOBAHMUE

CocraBieHo ¢ yuyeToM paboueil mporpaMMbl BOCIIUTAHHS HA YPOBHE CPEIHETO OOIIEeTo
oOpa3oBanus. BocnuratenbHblil moTeHIMal ydyeOHOro mpeamera «Aisredpa» obecrieuyuBaeT
pean3alnio LEeNEeBbIX IPUOPUTETOB O0YYAIOIIMUXCSA HAa YPOBHE NMPUOOPETEHMSI MIKOJbHUKAMU
OIBITA OCYIIECTBIIEHUS COLNAIBbHO-3HAYUMBIX TEM.

I'paxnanckoe Bocnutanue:

OCO3HAaHHO BBIPAXKAIOUUH CBOK POCCHUUCKYH) TPaXJTAHCKYH) IPUHALIECKHOCTh
(MOIEHTUYHOCTh) B TOJHMKYJIBTYPHOM, MHOTOHAIIMOHAJIFHOM W MHOTOKOH(ECCHOHAIBHOM
poccuiickoM 00IIecTBE, B MUPOBOM COOOIIECTBE;

CO3HAIOLINI CBOE €AMHCTBO C HapoAoM Poccuy Kak MCTOYHHUKOM BIIACTH U CYOBEKTOM
THICAYENIETHEM  POCCUMCKOM  TOCYJAapCTBEHHOCTH, C  POCCHICKMM  TrOCYyIapCTBOM,
OTBETCTBEHHOCTb 32 €ro pa3BUTHE B HACTOSIIEM M OyIylleM Ha OCHOBE HMCTOPUYECKOTO
pocBeieHust, cCHOPMUPOBAHHOTO POCCUICKOTO HALIMOHAIBHOTO UCTOPHYECKOTO CO3HAHMS,

MPOSIBIISIIONIMK TOTOBHOCTh K 3aluTe POMWHBI, CIIOCOOHBIM apryMEHTHPOBAHHO
OTCTauBaTh CYBEPEHUTET M JOCTOMHCTBO Hapoga Poccum u Poccuiickoro rocyaapcrtsa,
COXPaHATH U 3aIIMINATE HCTOPUYECKYIO IIPABAY;

OpPUEHTHPOBAHHBI HAa AaKTUBHOE TPa)XJTAHCKOE Yy4YacTHUE€ Ha OCHOBE YBAXKECHUS 3aKOHA U
IPaBOMOPSIZIKA, TIPAB M CBOOO/I COTpaXK/IaH;

OCO3HAaHHO U JIEATEJIbHO BBIPAKAIOIIMNA HENpUATHE I000M IJUCKPUMHMHALIUU IO
COLIMAJIbHBIM, HAIIMOHAJIBHBIM, PACOBBIM, PEIMTMO3HBIM IIPU3HAKaM, IPOSBIEHUIN SKCTPEMU3MA,
TEppOpU3Ma, KOPPYILIHUH, aHTUTOCYAAPCTBEHHOM 1€ATEIbHOCTH;
00JIaatoMUid OMBITOM TPAXIAAHCKON COLMAIIBHO 3HAYMMOW ACSTENIBHOCTU (B YUEHHUYECKOM
CaMOYIIPaBJICHUH, BOJOHTEPCKOM JBUKEHHUH, HSKOJOTMYECKHX, BOCHHO-NATPUOTUYECKUX U
Ipyrue oObeAMHEHMSIX, aKLUAX, IPOrPAMMAaX ).

IlaTpuoTHyeckoe BocIMTaHHUE:

BBIPKAIOMIMI CBOK HALMOHAJIBHYIO, 3THUYECKYIO IPUHAJICKHOCTb, IPUBEPKEHHOCTh K
POZIHOI KyJBTYypE, TI000Bb K CBOEMY HapoYy;

CO3HAIOIINMM NPUYACTHOCTh K MHOTOHAIIMOHANbHOMY Hapony Poccuiickoit denepanuu,
Poccuiickomy OTeuecTBy, pOCCUHCKYIO KYIbTYPHYIO UJICHTUUHOCTD;

IPOSBISAIOIUN AEATEIbHOE LEHHOCTHOE OTHOLIEHHWE K HCTOPUYECKOMY M KYJIBTYpPHOMY
HACJIENIO CBOETO U APYrux HapoaoB Poccum, TpagunusaM, mpa3gHUKaM, MaMSITHUKAM HAPOJOB,
IIPOXKUBAIOLINX B POJHOMN cTpaHe - Poccuu;

IPOSBISIONMN yBaXEHHE K COOTEUECTBEHHUKAM, IIPOKMBAIOIIUM 3a pPYOexKoM,
MOJJICPKUBAIOIINM MX TMPaBa, 3allUTY UX MHTEPECOB B COXPAHEHUHM POCCUHCKOW KyIbTYpHOU
UJIEHTUYHOCTH.

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

MIPOSIBIISIONINN TIPUBEPKEHHOCTh TPATUIIMOHHBIM TyXOBHO-HPABCTBEHHBIM IIEHHOCTSIM,
KynbType HaponoB Poccunm ¢ y4eToM — MHPOBO33PEHYECKOIO,  HAIMOHAJIBHOIO,
KOH()ECCUOHATILHOTO CaMOOIIPEIETICHHUS;

JIEUCTBYIOLIUN U OLICHUBAIOLIUN CBOE IIOBEIECHUE U IOCTYIIKH, [TIOBEJCHUE U MOCTYIIKH
JIPYTUX JIFOAEH C MO3UIMN TPAJUIMOHHBIX POCCHUCKUX TYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEN U
HOPM C OCO3HAaHHMEM IIOCIEACTBUM IOCTYIIKOB, JESATEIBHO BBIPAXKAIOIMIMKM HENPHUSITHE
AHTUTYMaHHBIX U aCOLMATIBHBIX MOCTYIKOB, MOBEACHUS, TPOTUBOPEUAILLIUX STUM [IEHHOCTSIM;

NPOSBIAIONINN yBaXXEHHE K KHM3HM M JIOCTOMHCTBY KaXKJIOTO YeJIOBEKa, CBOOOJE
MHUPOBO33PEHYECKOT0 BHIOOPA U CAMOOMPEEIICHNU S, K TPEICTABUTENISM PA3IMUHBIX STHUYECKUX
TpyII, peauruid HapoaoB Poccun, UX HallMOHATBHOMY JOCTOMHCTBY U PEIUTHO3HBIM YyBCTBAM
C Y4eTOM COOJIIOACHHSI KOHCTUTYLIMOHHBIX MPaB U CBOOO/I BCEX IPak/aH;

MOHUMAIOIIMA U JIEATENIbHO  BBIPAKAIOMIMK  IIEHHOCTh  MEXHAIMOHAJIBHOIO,
MEXPEIIUTHO3HOTO COTIACcHs JIFOCH, Hapoa0B B Poccuu, cocOOHBIN BECTH JUANIOT C JIFObMHU
Pa3HbIX HALIMOHAJILHOCTEHN, OTHOIIEHHS K PETUTHH U PETUTHO3HOM MPUHAIICKHOCTH, HAXOIUTh
oO11ye eIy U COTPYAHUYATh IS UX JOCTUKEHHUS;

OpPUECHTHPOBAHHBI Ha CO3JaHME YCTOMYMBOM CEMBM HAa OCHOBE POCCHUCKUX
TPaJMLMOHHBIX CEMEMHBIX LICHHOCTEH, MIOHUMaHUs Opaka Kak cOr03a MY>KUMHBI U )KEHIIIUHBI JUIs



CO3J1aHUsl CEMbU, POXKICHNS U BOCIIUTAHUS B CEMbE JETECH, HEPUATUSA HACUIIUSA B CEMbE, YX0/1a
OT POAMTENIBCKON OTBETCTBEHHOCTH;

oOmagaromuii  cOPMHUPOBAHHBIMU TPEACTABICHUSIMH O IICHHOCTH M 3HAYCHHH B
OTEUYECTBEHHOM W MHUPOBOW KyJIbTYype S3BIKOB W JHTEparypbl HapoaoB Poccuw,
JIEMOHCTPHUPYIOIIHMI YyCTOMYMBBIA MHTEPEC K YTEHUIO KaK CPEACTBY NNO3HAHUS OTEYECTBEHHOM U
MUPOBOU TyXOBHOM KYJIbTYPBI.

PDu3nyeckoe BOCIUTaHue, (POPMUPOBaAHUE KY/IbTYPHI 310POBbS M IMOLMOHAILHOI'0
OJ1aronmoyryymsi:

MOHUMAIOIIUM W BBIPAXKAOIIMKA B IPAKTUYECKON JEATEIIBHOCTH LEHHOCTb KW3HHU,
3I0pOBbsl U 0€30IaCHOCTH, 3HAUEHUE JIMYHBIX YCHJIMHA B COXPAHEHUU U YKPEIUIEHUU CBOETO
3710pOBBS U 3/10POBbS APYTHUX JHOJEH;

coONrofaromMii paBuia JUYHOW M OOIIECTBEHHOW O€30macHOCTH, B TOM 4YHCIIE
0€30I1acHOro MOBEACHUS B MH(POPMAITMOHHON Cpeae;

BBIpXAIONIMI HA MPAKTUKE YCTAHOBKY Ha 3/I0pPOBBIM 00pa3 kU3HH (310pOBOE MUTAHUE,
COOJIIOJICHHE TUTHUEHBI, PEXHUM 3aHATUHA U OTIbIXA, PETYISPHYIO (DU3MUYECKYIO aKTUBHOCTB),
CTpeMJIeHHEe K (PU3NYECKOMY COBEPIICHCTBOBAHHWIO, COOIIOMAIONIMIA W MpOMNaraHIupyroIHii
0e30MacHbIil U 310pOBbI 00pa3 KU3HU;

MPOSIBISIIONIUN  CO3HATEIbBHOE W OOOCHOBAaHHOE HEMPUSTHE BPEAHBIX MPUBBIYCK
(KkypeHusi, yHnoTpeOJIeHHs  alKorojis, HAapKOTHUKOB, JIIOOBIX (QOpM  3aBHCHUMOCTEN),
JECTPYKTUBHOTO TMOBEACHHUS B oOmiecTBe W LU(POBOW cpele, MOHUMaHHWE HMX Bpeaa JUIs
(U3UYECKOT0 U MICUXUYECKOT0 3J0POBBS;

JEMOHCTPHUPYIOIIMIA  HaBBIKM  peIEKCMH  CBOEr0  COCTOSHUA  ((PU3UYECKOro,
HSMOLIMOHAIBHOIO, IICUXOJIOTMYECKOT0), COCTOSHUS JPYrMX JIIOJed C TOYKH 3PEHHUs
0e30MacHOCTH, CO3HATEILHOTO YIIPABJICHUS CBOUM 3MOLMOHAIBHBIM COCTOSIHUEM;
Pa3BUBAIONINIA CTOCOOHOCTH AIalITHPOBATHCS K CTPECCOBBIM CHTYallUsIM B OOILIICHUH, B PA3HBIX
KOJUJIEKTUBAX, K MEHSIOIIMMCS YCIOBUSAM (COLUATBHBIM, HHPOPMAITMOHHBIM, IPUPOJIHBIM).

TpynoBoe BociuTaHue:

YBaXKAIOIIUNA TPy, pe3yiabTaThl Tpyaa, TPYAOBbIE U MpodecCHOHATbHbBIE JOCTUKEHUS
CBOMX 36MJIIKOB, UX BKJIAJl B Pa3BUTHE CBOETO IOCEIEHUS, KPasi, CTPAHbI, TPYIOBbIE JOCTUKEHHUS
pOCCHIICKOr0 HApo/1a;

HPOSIBIISIONINI CIIOCOOHOCTh K TBOPUECKOMY CO3MJATEIbHOMY COLIMAIbHO 3HAUHMOMY
TPpyly B JOCTYNHBIX IO BO3pacTy COLUAJIbHO-TPYAOBBIX pOJSAX, B TOM YHCIE
IPEANPUHUMATENIBCKOM IE€ATEIBHOCTH B YCIIOBUAX CAMO3AaHATOCTH UM HAEMHOTO TPYAa;

YYaCTBYIOIIMHI B COLMAIBHO 3HAYMMOM TPYJIOBOM AESATEIBHOCTH PA3HOTO BUJA B CEMbE,
0011e00pa30BaTeIbHOM OpraHU3aIiK, CBOEH MECTHOCTH, B TOM YHMCJIE OIUIAYMBAEMOM TpyJie B
KaHUKYJISIPHBIE TIEPHO/IBI, C YU€TOM COOJI0ICHHsI 3aKOHOaTeNIbcTBa Poccuiickoit denepanuu;

BBIPQKAIOUIMA ~ OCO3HAHHYIO TOTOBHOCTh K TIOJIYUYEHHIO HPOQECcCHOHATBHOTO
o0pa3oBaHMsi, K HENPEPHIBHOMY OOpPa30BAHMIO B TEYEHHME KU3HU KaK YCIOBHUIO YCIEUIHOU
npodeccuoHaIbHON U 00IIECTBEHHOH €A TEIbHOCTH;

NOHUMAIOIIUK creuu(UKy TPYJOBOW NEATEIbHOCTH, PETYJIUPOBAHUSA TPYIOBBIX
OTHOILIEHHUH, caM0o00pa3oBaHus U MPO(GECCHOHATLHON CaMOINOATOTOBKH B MH(POPMALMOHHOM
BBICOKOTEXHOJIOTHYECKOM OOIIECTBE, TOTOBBIN YUUTHCS U TPYUTHCS B COBPEMEHHOM OOILIECTBE;

OpPUEHTHUPOBAaHHBI Ha OCO3HAHHBIN BBIOOpP cdepbl TPyIOBOH, HpPOodecCHOHATHLHON
JESITEIbBHOCTH B POCCUNCKOM OOIIECTBE C yYETOM JINYHBIX KU3HEHHBIX TUIAHOB, OTPEOHOCTEM
CBOEH ceMbH, O0ILECTBaA.

JKO0JI0rH4ecKoe BOCIUTAHHE:

JEMOHCTPHUPYIOIIUI B MOBEAEHUN CHOPMHUPOBAHHOCTH SKOJIOTUYECKOM KyJIbTYphl Ha
OCHOBE MTOHMMAaHUs BIMSHUS COUNAIBbHO-D)KOHOMHYECKUX MPOLECCOB HA IPUPOY, B TOM YHUCIIE
Ha 17100aJbHOM YPOBHE, OTBETCTBEHHOCTD 3a JICMCTBUS B IPUPOIHON CpEIe;

BBIPAXKAIOIINH JAEATEIHHOE HENPUATHE IEUCTBUNA, TPUHOCSIIMX BPE MPUPOJIE;

NPUMEHSIOIIMN 3HAaHUS €CTECTBEHHBIX M COLMAJbHBIX HAyK I pa3yMHOIO,
OepexIIMBOro MPUPOI0NOIL30BaHUS B OBITY, OOIIECTBEHHOM MPOCTPAHCTBE;

UMEIOIIMM ¥ Pa3BUBAIOLIUN OIBIT HKOJIOTMYECKU HAIMPABICHHOM, NPUPOJOOXPAHHOM,
pecypcocOeperaromiei 1esTeIbHOCTH, YYaCTBYIOIIHM B €r0 MPUOOPETEHUH IPYTUMHU JIFOIbMHU.



I{leHHOCTH HAYYHOI'O TO3HAHUA:

JIeATEeTLHO BBIPAKAIOIIMI MTO3HABATEIbHBIE HHTEPECHI B PA3HBIX MPEIMETHBIX 00JACTAX
C YYETOM CBOMX MHTEPECOB, CIIOCOOHOCTEH, JOCTHKCHU;

o0Jyamaromuii MpeICTaBIeHHeM O COBPEMEHHOM HAyYHON KapTHHE MUPA, JTOCTHXKCHHSIX
HAayKH U TCXHUKH, apryMCHTUPOBAHHO Bblpa)KaIOH_[I/Iﬁ IMOHMMAHHEC 3HAYCHUSA HAYKHU B JKHU3HU
pOCCHICKOTO 00IIecTBa, O0OECIeueHUH €ro Oe30MacHOCTH, TyMaHUTapHOM, COIMAIbHO-
AKOHOMMYECKOM pa3Butuu Poccuu;

JIEMOHCTPUPYIOIIHNI HABBIKM KPUTHYECKOTO MBIIUICHUSA, ONPEACIICHHUSI TOCTOBEPHOM
Hay4YHOH MH(OpMAIMK U KPUTUKU aHTUHAYYHBIX MTPECTABICHUA;

Pa3BUBAIOIIMK ¥ TPUMEHSIONINN HaBBIKM HAOIIOACHUS, HAKOIIJICHUS U CHCTEMAaTH3aIluu
(aKTOB, OCMBICIICHHUSI OIBITA B €CTECTBEHHO-HAYYHOH M T'yMaHUTapHOW OOJIACTSIX TMO3HAHUS,
HCCICA0BATEILCKOM ICSITEIbHOCTH.

Kkiacc — 10

roj oOyueHus — 1
BCEro 4acoB/KOJI-BO H/Y — 136/4

KonuyectBo  DiieKTpOHHBIE

Ne HaumeHoBaHue pa3ieioB M TeM  4acoB (undposBbie)
n/n | NporpaMmmsl oOpa3oBaTe/ibHbIE
Bceero
pecypchl

MHoxecTBO HeﬁCTBHTeHBHBIX

yucesl. MHOTOYJICHBI.
bubnuoreka [{OK

1 PatHoabHbIC ypaBHeHHA 1 24 https://lesson.edu.ru/02.5/10

HepaBeHCTBAa. CUCTEMBI IMHEMHBIX
ypaBHEHUH

Oyukun u rpaduku. CreneHHas bubanoreka IIOK

2 12 :
(bYHKITWS C TETBIM TTOKA3aTENeM https://lesson.edu.ru/02.5/10
Apudmernueckuilt KOpeHb N-oi bubmmnoreka HOK

3 crenenu. MppannonanbHbie 15 https://lesson.edu.ru/02.5/10
YpaBHEHUA

4 [Toka3zarenbHas GyHKIHS. 10 Bubmiorexa HOK
ToKkasaTeNbHbIe YPABHEHS https://lesson.edu.ru/02.5/10

5 Jlorapugmuueckas QyHKIUS. 18 Bubanorexa LIOK
TlorapudMIuecKHe YpaBHEHHs https://lesson.edu.ru/02.5/10

6 TpUroHoMeTprYECKUE BBIPAKEHNUS 29 bubmmorexa LIOK
U ypaBHEHHS https://lesson.edu.ru/02.5/10

7 HOCJ’ICI[OBB.TCJ'IBHOCTI/I nu 1 O BI/I6J’II/IOTCKa HOK
HporpeccHn https://lesson.edu.ru/02.5/10

but6mmoreka [IOK

HenpepoiBHbIE QyHKINY.

8 20 https://lesson.edu.ru/02.5/10

[TpounsBoaHas
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[ToBTOpenme, 0600IIEHNE,

bubnunoreka LIOK

9 CHCTeMATHAIMS SHAHHI 5 https://lesson.edu.ru/02.5/10
OBULIEE KOJIMYECTBO YACOB I1O 136
I[TPOI'PAMME
kimacc — 11
roj o0ydeHus — 2
BCEr0 4acoB/K0JI-BO H/4 — 136/4
KonnyectBo  DiieKTpOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM 4acoB (undposBbie)
n/n  mporpamMmbl oOpa3oBaTe/ibHbIE
Bcero pecypesI
1 Hccnenoanue GpyHKIMii ¢ 99 bu6nmorexa LIOK
MIOMOIIBIO TIPOM3BOTHOM https://lesson.edu.ru/02.5/11
bubnunoreka LIOK
2 llepeoodpasnas n urrerpan 12 https://lesson.edu.ru/02.5/11
I'paduku TPUTOHOMETPHUUECKUX
3 q)I;H(IbiuHﬁ.T"?pHFOHOMeI;quGCKHe 14 bubmorexa LIOK
https://lesson.edu.ru/02.5/11
HEPABCHCTBA
4 UppanuoHanbHble, MOKa3aTeIbHBIE U 24 bubnnorexa [JOK
Jorapu(pMHUECKUE HEPABEHCTBA https://lesson.edu.ru/02.5/11
5 Kommiexkcabie unciia 10 bubamorexa LOK
https://lesson.edu.ru/02.5/11
6 HarypanbHble ¥ membie 9rciia 10 bubmmorexa OK
https://lesson.edu.ru/02.5/11
CucTeMBbI parmoHaIbHBIX
7 prauHOHEJILLIHHX HOKaSa”,FGJ'ILHLIX u 12 bubmmorexa LIOK
. https://lesson.edu.ru/02.5/11
norapu(MUUECKUX YpaBHEHUN
8 3ajauu ¢ mapameTpamu 16 bubmmorexa LIOK
https://lesson.edu.ru/02.5/11
9 [ToBTOpenue, o6odIIEHUE, 16 bubmnoreka IIOK
CHCTeMaTH3aIlUsl 3HAHUH https://lesson.edu.ru/02.5/11
OBILIEE KOJIMYECTBO YACOB I1O 136

[TPOI'PAMME
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