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Ha usydenue yuebHOro Kypca «Anrebpa u Hadyajga MaTeMaTHYECKOTO aHATN3a» OTBOJAUTCS
272 gaca: B 10 kimacce — 136 yacos (4 waca B Henento), B 11 kiracce — 136 yacoB (4 yaca B HEZICIIO).

COJEPKAHUE OBYYEHUA
10 KUIIACC

Yuciia 1 BLIYMCICHHUA

Parnmonanbubie yncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, TPOLIEHTHI, OECKOHEUHBIE T1e-
puoaunueckue 1poou. [Ipumenenue 1podeii 1 MPOLEHTOB I peLLCHHs] IPUKIAJHBIX 3a/1a4 U3 Pa3-
JIMYHBIX OTPACJICH 3HAHUN U PEAIbHOU KU3HH.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
OIEPALMHU C NIEUCTBUTEIBHBIMYA YUCIAMHU. MOIYNIb NEHCTBUTEIBHOIO YHCIIA U €ro cBoMcTBa. 1Ipu-
OJ>KEHHBIE BBIYMCICHMS, IIPABUIJIa OKPYTJIEHUS, IPUKU/IKA U OLEHKA pe3yJIbTaTa BEIYMCICHUH.

Crenenb ¢ neibM nokasateneMm. bunom Heiotona. Mcnonp3oBanue nmoaxosimei popmbl
3alACU ACUCTBUTEIBHBIX YUCEI Ul PEIIECHUS IPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHbIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTEIIEHH U €r0 CBOICTBA.

CreneHsb ¢ palMOHAIBHBIM [TOKA3aTENEM U €€ CBOWCTBA, CTENIEHD C IEHCTBUTEIbHBIM I10Ka-
3aTeieM.

Jlorapudm uncna. CoiicTa jgorapudma. JlecaTHUHbIE U HATYypaJIbHBIE JIOTapU(PMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs M HEpaBEHCTBA

ToxnecTBa U TOXAECTBEHHbIE IPeoOpa3oBaHus. Y paBHEHUE, KOPEHb ypaBHEeHUs. PaBHO-
CUJIbHBIE YPABHEHUs U ypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pellIeHHe HEPAaBEHCTBA.

OCHOBHBIE METOJIbl PELICHHUS LETIbIX U JPOOHO-pAllMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorowieHsl OT OTHOW EpeMEHHOM. JleIeHne MHOTO4YJIEHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
besy. Muorounensl ¢ ueiasiMu kodddunuentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKANX CTEIIEHU U KOPHH.

HppanuonanpHele ypaBHeHUA. OCHOBHBIE METOBI PELICHUS UPPALMOHAIBHBIX YPABHEHUH.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEIbHBIX YPAaBHEHHUI.

[TpeoOpa3oBaHue BhIpaXKEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHUsi. OCHOBHbBIE METO/IbI PELICHUSI JJOTapU(PMHUUECKUX YpaBHE-
HUM.

OcHoBHble TpUroHoMmerpuueckue popmyinsl. IIpeobpazoBaHne TPUrOHOMETPUUECKUX BbI-
paxxeHuH. PerieHne TpUroHOMETpUYECKUX YPaBHEHUH.

Pemenue cuctem nuHEHBIX ypaBHEHUNH. MaTpuna cucteMsl TMHEHHbBIX ypaBHeHuM. Onpe-
JEJIATENb MaTPULBl 2X2, €r0 reOMETPUUYECKUI CMBICI M CBOMCTBA, BBIUMCICHHUE €0 3HAYEHUS,
PUMEHEHUE ONpEeAETUTENs JI PEeLIeHUs] CUCTEMbI JIMHEHHBIX ypaBHeHUN. Perenue npuxmnasi-
HBIX 33J1a4 C TIOMOILBIO CUCTEMBI JINHENHBIX ypaBHEHUH. VccneoBaHue NOCTpPOEHHOM MOJENH €
IIOMOIIBIO MATPHI U OIIPENEIUTENEH.

ITocTpoeHne MaTeEMaTUYECKUX MOJEINIEN pealbHON CUTYallMH ¢ IOMOIIbIO YPABHEHUH U He-
paBeHCTB. [[puMeHeHne ypaBHEHMI 1 HEPABEHCTB K PEIICHUIO MATEMaTUYECKUX 3a1a4 U 3a1a4 U3
pa3INYHBIX 00J1acTe HAYKU U peaIbHOM KHU3HH.

DyHKIUHN U TPaQUKH

Oynk1us, cnocoObl 3a1anus GyHkuuu. Bzanmuo odparusie pynkunu. Kommnosumus GyHk-
. 'padux pynkumun. dnemeHTapHble Mpeodpa3oBaHus rpadukoB GyHKINH.

Ob6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HaKornocTossHcTBa. UEéTHbIe u HeuéTHble pyHKIuU. [leprnoauueckue pynkuuu. [IpomexxyTku Mo-
HOTOHHOCTU (PYHKIIMH. MakcuMyMbl 1 MUHUMYMBI (pyHKIMH. Hanbonpiee 1 HauMeHbIIee 3Ha-
YyeHUs] PYHKIIMHU Ha TPOMEXKYTKE.

JluneliHasi, KBaJipaTU4YHas U JpoOHO-THMHENWHas (YHKUIUHU. DJIeMEHTapHOe UCCIIeI0BaHHE U
MOCTPOEHNE UX TPadUKOB.



CrenenHas QyHKIMS C HATypaJIbHBIM H 1IeJIbIM 1oKa3atenieM. E€ cBoiicTBa u rpaduk. CBoii-
cTBa U rpaduK KOpHS N-OW CTETEeHH Kak GYHKIIUA OOPAaTHOW CTETICHH C HAaTypaJbHBIM MOKa3aTe-
JEM.

[ToxazarenbHas U Jorapudpmudeckas GyHKINUU, UX CBOWcTBA U rpaduku. Mcmnonb3oBanue
rpaduKoB (QYHKIUH U pelIeHNs] ypaBHEHUH.

Tpuronomerpuyeckas OKpyKHOCTb, OTPEIeNIEHUE TPUTOHOMETPUUECKUX (YHKIIUI YHUCII0-
BOT'O apI'yMEHTa.

OyHKIMOHATIbHBIE 3aBUCUMOCTH B pEaIbHBIX MPOIleccax U SBJICHUAX. ['papuKku peabHbIX
3aBUCUMOCTEH.

Hayana maTremMaTH4ueckoro aHajaimsa

IMocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs IIOCIEA0BATENLHOCTENR. MeTon MaTeEMaTHYECKOMH
WHIYKUMA. MOHOTOHHBIE U OTPAHUYEHHBIE MTOCIIEI0BATEILHOCTH. VIcTOpHsSI BOSHUKHOBEHUS Ma-
TEMaTHUYECKOI'0 aHAJIN3a KaK aHaJln3a OECKOHEUHO MaJbIX.

ApudmeTrnueckast 1 reoMmeTpuyeckas nporpeccun. beckoneuyHo yOpiBaroIias reoMmeTpuye-
ckas nporpeccust. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPHUECKON mporpeccuu. JINHeWHBIN 1
3KCHOHEHIMANIbHBIN pocT. Hucno e. @opmyra cI0KHbIX IPOLIEHTOB. Mcnosib30BaHue nporpeccuu
JUISL pEIIEHUs PealIbHBIX 3aa4 MPUKIAIHOTO XapaKTepa.

HenpepriBable pyHKIIMU U UX cBoiicTBa. ToUuku pa3pbiBa. ACUMITOTHI TpadKOB (PYHKIIUM.
CpoticTBa (DYHKIIMH HENPEPBIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB ISl PEIICHHS HEPAaBEHCTB.
[IprMeHeHre CBOMCTB HENIPEPhIBHBIX (DYHKIIMH IS pEIICHUs 3a/1a4.

[TepBast u BTOpas npousBoaHbie QyHKIMK. OnpeneneHne, TeOMETPUISCKUN U (PU3HIECKU
CMBICT MPOU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaguKy QpyHKIHH.

[IpousBoaHbIe 2s1eMeHTapHbIX QyHKIHH. [Ipor3BOAHAS CyMMBI, TPOU3BEIEHHUS, YaCTHOTO 1
KOMMO3UINH (YHKIIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU M UX CBOMCTBa. /uarpammel Diinepa—BeHHa.
[IpumeneHne TEOPETUKO-MHOKECTBEHHOTO anmnapara sl OMUCaHUs PEAIbHBIX MPOIIECCOB U SIB-
JICHUH, TP PEIICHUH 3324 U3 IPYTUX y4EOHBIX PEIMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBHE, NOKa3aTelb-
CTBO, PaBHOCUJIbHBIE YPAaBHEHHSI.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (YTJIYBJEHHBIA YPOBEHD) HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKTAHCKOHN MO3UIIUN 00YUAIOIIET0Cs] KaK aKTUBHOTO U OTBETCTBEH-
HOTO YIEHA POCCHICKOTO 00IIECTBa, MPEICTABICHHE O MATEMATHUYECKUX OCHOBAaX (YHKIIMOHUPO-
BaHUSI PA3IUYHBIX CTPYKTYP, SIBJICHUH, MIPOILIEAYP TPaXKIAHCKOTO OOIIecTBa (BHIOOPHI, ONIPOCHI U
Ipyroe), yMeHHe B3auMOIeHCTBOBATh C COIIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHK-
IUSIMU ¥ HA3HAYCHHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh POCCUNMCKON TPakJITaHCKON WIEHTUUYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOAILLIEMY POCCUMCKONM MAaTreMaTHUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHKEHHUSIM POCCHUUCKHUX
MaTeMaTUKOB U POCCUMUCKON MaTeMaTUYECKOW IIKOJIbI, UCIIOJIB30BAHUE 3TUX JIOCTUKEHUH B JIpY-
TUX HayKaX, TEXHOJIOTHSIX, Chepax SIKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE JYXOBHBIX IIEHHOCTEHW POCCHICKOTO Hapoaa, cPOpMUPOBAHHOCTH HPABCTBEH-
HOT'0 CO3HAHMS, STUYECKOTO MOBEAECHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHHI
HAYKH U JIeATEIbHOCTHI0 YIEHOTO, OCO3HAHUE JTMYHOTO BKJIa/1a B TOCTPOCHHE YCTOMYNBOTO Oyay-
1IET0;



4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETHYECKOE OTHOUICHHE K MUPY, BKIIIOUYAsi 3CTETUKY MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUM, PaCCyKIECHUHN, BOCIPUUMYHUBOCTh K MATEMAaTHYECKUM aCIIEKTaM pa3-
JIMYHBIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BoCNUTAHUS:

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATH MaTEMaTHUECKUE 3HAHUSI B MHTEpecax 3J0POBOIO
u 6e30macHOro 00pasa )KU3HHU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3JI0POBBIO (310pOBOE IUTA-
HUe, cOATaHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA, peryisipHas puznyecKas aKTUBHOCTD), (u-
3MYECKOE COBEPIICHCTBOBAHUE MPU 3AHITHUSIX CIIOPTUBHO-030POBUTEIBHOM J1EATEIbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYIly, OCO3HAHUE IICHHOCTH TPYIO0JII00Us, HHTEPEC K pa3iIudHbIM cepam
npoecCuoHaNBHOM ACSITETbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPUIIOKEHHUSIMH, YMEHHE CO-
BEpIIIaTh OCO3ZHAHHBINA BHIOOP OyayIIei mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC )KH3HECHHBIC
IUTaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeéMaTH4YeCKOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO HA
MPOTSHKEHUH BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHHH MPAKTHUYECKUX 3a/1a4
MaTeMaTUYeCKOI HAaNpaBICHHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTH SKOJIOTHYECKON KYIbTYphl, TOHUMAaHUE BIUSHUS COLIUAIBLHO-IKOHO-
MHUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMAIIBHON Cpe/bl, 0CO3HAHHE TII00aTHHOTO
XapakTepa HKOJIOTMYECKUX MpoOiieM, OpUEHTALIUA Ha MPUMEHEHHE MaTeMaTHUeCKUX 3HaHUHN Ui
pelIeHus 3a1a4 B 00JIaCTH OKPYIKAIOIIECH CPe/Ibl, INTAHUPOBAHUE ITOCTYITKOB U OIEHKH X BO3MOXK-
HBIX TIOCJIEICTBUMN I OKPYKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BH-
THSI HAyKU ¥ OOIICCTBEHHOW MTPAKTUKH, TOHUMAaHUE MAaTEMaTHYECKON HayKH Kak cephl uenoBe-
YEeCKOW J1eATeTbHOCTH, ATANOB €€ pa3BUTUS M 3HAUMMOCTH JJI PAa3BUTHUS LIMBUIIN3AIIUU, OBJIajle-
HUE SA3IKOM MAaTEMaTUKH U MAaTEMaTUYECKON KYyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MHUPA, TOTOB-
HOCTb OCYIIECTBIISITh MPOEKTHYIO W HCCIEAOBATEIbCKYIO NEATEIbHOCTh MHIWBHUIYaTbHO U B
rpyIIIe.

METANPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTebHbIE YHHBePCcAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

BBISIBIIAATH M XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKU MAaTEMATHYECKUX 0ObEKTOB, IOHS-
TUH, OTHOIICHUN MEXAY MOHATHAMHE, GOPMYITUPOBATH OMPEICTICHUS TIOHATUH, yCTaHABIUBATh CY-
IIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIMK, OCHOBAHMSI 1151 000OIIEHHS U CPAaBHEHM S, KPUTEPHUH TTPO-
BOJMMOTO aHaJIN3a;

BOCIIPUHUMATH, (HOPMYITUPOBATH U TPEOOPA30BHIBATE CYXK/ICHUS: YTBEPAUTEIbHBIC U OTPH-
HaTeNbHbIe, eNHIYHBIE, YaCTHBIE U OOIINE, YCIOBHBIE,

BBISIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TPOTUBOpEYHsS B (pakTax,
JAHHBIX, HAOMIOJICHUSX U YTBEPKICHUSX, TpeiaraTh KpUTEPUH JJIs1 BBISIBICHUS 3aKOHOMEPHO-
CTEH ¥ IPOTHUBOPEUMIL;

JiefaTh BHIBOJBI C UCIOIb30BAHUEM 3aKOHOB JIOTUKH, AEIYKTUBHBIX U UHAYKTUBHBIX YMO-
3aKJIIOUEHUH, YMO3aKIIOUeHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTE€IbCTBA MATEMATHUECKUX YTBEPKAECHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAUBATh apTryMEHTAIUIO, IPUBOIUTE IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBI-
BaTh COOCTBEHHBIC CYXKICHHS 1 BHIBOJIBI;

BbIOMpATh CIIOCO0 pelieHns yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BApPHAHTOB PEIICHMUS,
BBIOMpaTh HanOOIIee MOAXOASAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

BbazoBble uccienoBarebckme 1eiCTBUSA:



UCIIOJIb30BATh BOMPOCHI KaK MCCIIEN0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (OPMYINPOBATh
BOIPOCHI, PUKCUPYIOITUE TIPOTHBOPEUHE, TPOOIEMY, YCTaHABIMBATh HCKOMOE U IaHHOE, (OpMHU-
pOBaTh rMIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MIPOBOAMUTH CAMOCTOSITENIHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAaHUE 10 YCTaHOB-
JICHUI0 OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHUS, IPOILECCca, BBISBICHUIO 3aBUCHMO-
cTeil Mexay 00beKTaMu, SIBICHUSIMHU, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOPMYITUPOBATH 000OIIEHNS U BBIBOJBI IO PE3yIbTaTaM MPOBEIEHHOTO
HAOJI0/ICHUS, UCCIIeIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH MOTYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IEHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAKKe BBIIBUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

PatGora ¢ undopmaunmeii:

BBISBIIATh JEPUIUTH HHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HAa BOMPOC M JJIS
pelleHus 3a1a4u;

BBIOMPATh MH()OPMAIIHIO U3 KICTOUHUKOB PA3JIMYHBIX TUIIOB, aHAJTM3UPOBATh, CHCTEMATH3H-
pPOBaTh U UHTEPIIPETUPOBATh HUHPOPMALIMIO PA3TUYHBIX BUJIOB U (POPM MpeICTaBICHHUS;

CTPYKTYPHUPOBATh HH(POPMAIINIO, IPEJICTABIIATE €€ B PA3INYHBIX (POpPMaX, HIUTFOCTPUPOBATH
rpauyecKu;

OLICHUBATh HAJEKHOCTh MH(POPMAIIMU TI0 CAMOCTOSTEIHHO C(HOPMYIHPOBAHHBIM KPHUTE-
pUsIM.

KoMMyHUKaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

OO0menne:

BOCIIPHHUMATH U (DOPMYITUPOBATH CYKIEHHS B COOTBETCTBUU C YCIIOBHSIMH H IEJISIMU 00-
[IEHHUS], ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUYKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS 110 X0y PEIlIeHUs 3aJaul, KOMMEHTHUPOBATh MOJIYyYEHHBIN pe3ysbTarT;

B X0J1¢ 00CYKIeHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOU TeMBbI, MPOOIEMBI, pe-
I1aeMOM 3aJ1auM, BbICKA3bIBATh MJI€U, HAIICJIICHHbIE HAa TIOUCK PELIEHUS, COITOCTABIIATH CBOU CYXK-
JEHUS C CY>KICHHUSIMH JAPYTUX YYACTHUKOB JAMANIOra, OOHAPYKUBATh PA3IUYUE U CXOACTBO MO3HU-
UM, B KOppeKTHO! (popMe GOopMyIHpoBaTh pa3HOTIACHsl, CBOM BO3PAKEHUS;

NPECTaBIIATh PE3YNbTaThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIEeI0BaHMs, MPOEKTa, ca-
MOCTOSITEJIbHO BBIOMPATh (hOpMaT BBICTYIUIEHUS C YYETOM 3a/a4 MPE3EHTALUU U 0COOEHHOCTEN
ayJUTOpUU.

PeryasiTuBHBIE yHHBepcaJabHble yueOHbIE AeiicTBUSA

Camoopranuzanus:

COCTaBJIATh IUIaH, aJITOPUTM PELICHUs 3a7auu, BEIOUpATh CIIOCOO pEeIIeHUs] C YUYETOM UMe-
IOIIMXCSl PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh Bapu-
aHTBI pelIeHUH ¢ yu€TOM HOBOI MH(OpMAaILIHH.

CaMOKOHTPO/1b, SMOLUMOHAIBHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMM [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUN
U MBICIUTEIBHBIX MPOLIECCOB, UX pPE3YyJbTAaTOB, BJIAJETh CHOCO0AMHM CaMONPOBEPKH, CaMO-
KOHTPOJISI ITPolIecca U pe3ysibTaTa peluieHHsl MaTeMaTH4ecKol 3a/1auH;

IpPEBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MIPH PEILIEHUH 33/1a4H, BHOCUTH KOP-
PEKTHBBI B IESITETHHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, IaHHBIX, HAWICHHBIX ONTHOOK, BBISB-
JICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YIbTATa IIETTH U YCIOBUSAM, OOBSCHITHh TPUYHHBI TOCTHKEHUS
WIN HEJOCTHXKEHUS Pe3yIbTaTOB JesITeIbHOCTH, HAXOAUTh OIMOKY, 1aBaTh OLIEHKY IPHOOpETEH-
HOMY OTIBITY.

CoBMecTHasI 1eSITEILHOCTD:

MOHMMATh M MCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M HHMBHIyaIbHON PaOOTHI IPH pe-
IIEHUH y4eOHBIX 3aj1a4, IPUHUMATH LIEJIb COBMECTHOM /1€ TeIbHOCTH, INTAHUPOBATH OPTaHU3ALIUI0



COBMECTHOH pabOTBhI, pacripeieNsTh BUIbI pabOT, 10TOBapUBaTHCs, 00CYKAATh MPOLIECC U PE3YIIb-
Tat paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMBI» 1 UHBIE), BBIIIOJIHATH CBOO YAaCTh paOOTHl M KOOPAUHUPOBATh CBOU AEUCTBUS C IPYTUMU
YJICHAMU KOMaH/Ibl, OIICHUBATh KAU€CTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KpUTEPUAM, cop-
MYJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

NPEIMETHBIE PE3YJIbTATbBI

K koniy o0yuenus B 10 kj1acce 00yJaroniuiics OJy4UT CIEAYIONINE PEIMETHBIC PE3yiIb-
TaTHI [0 OTACIBHBIM TeMaM pabodell mporpaMmbl yaeOHOToO Kypcea «AnreOpa u Hayaia MaTema-
TUYECKOTO aHAINU3a»:

Yucjia ¥ BBIYUCIEHHA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YHCII0, OECKOHEYHas! MEepUOJUecKast
IpoOb, IPOLIEHTHI, UPPALIMOHATIBHOE YUCIIO, MHOXKECTBA PAllMOHAIBHBIX U JCHCTBUTEIBHBIX YH-
cell, MOAYJIb JeHCTBUTEILHOTO YHUCIIA;

IPUMEHSATH IPOOU U MPOLIEHTHI [T PEIICHHS MPUKIIAAHBIX 33]1a4 U3 Pa3IMYHBIX OTpacieit
3HAHUH U pealbHOM KU3HH;

IPUMEHSATH MPHOIMKEHHBIC BRIYUCICHHS, IPaBUIa OKPYIJICHUs, IPUKUAKY U OIICHKY pe-
3yJIbTaTa BEIYUCIICHUI;

CBOOOJHO OIEPUPOBATH IMOHATUEM: CTENEHD C LIEJBIM I10KAa3aTeNIeM, UCII0Ib30BaTh MO/IX0-
JA1yt0 (GopMy 3alMcH JIEHCTBUTENBHBIX YMCEN I pellleH s IPaKTUYECKUX 3ajjad U MpeJICTaB-
JICHUS JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOM CTENeHH;

CBOOOJHO ONEPUPOBATH OHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTelIeM;

CBOOOJIHO ONEpUPOBATh MOHATUAMU: JOrapu(M UuCIIa, A1eCATUUHBIE U HAaTypaJbHbIE JIOTa-
pudmbr;

CBOOOJIHO OINEpUPOBATh MOHATUSAMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC YHCIIOBOTO ap-
TYMEHTA;

OIEpPUPOBATH MOHATHAMHU: APKCUHYC, apKKOCUHYC M apKTAaHI€HC YUCIOBOI0 apryMeHTa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJTHO ONIEPUPOBATH MOHATUSAMU: TOXKJIECTBO, YypaBHEHUE, HEPABEHCTBO, PABHOCHIIbHBIE
YpaBHEHHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHSATh Pa3IMUHbIe METOIbl PELICHHS PAllHOHAIBHBIX U APOOHO-pAlMOHATIBHBIX YPaB-
HEHHI, TIPUMEHSTh METOJI MHTEPBAJIOB JUISI PEIICHHUS HEPABEHCTB;

CBOOOJTHO ONIEpUPOBATh MOHATHSIMU: MHOTOWIEH OT OJIHOM NMepeMeHHON, MHOTOUJIEH C I1ie-
JBIMU KO3 (PULIMEHTaMH, KOPHU MHOT'OWIEHA, IPUMEHSTH JeJIEHUe MHOTOWIEHa Ha MHOTOUJIEH C
ocTaTkoM, TeopeMy be3y u reopemy Buera s pemenus 3anay;

CBOOOJHO ONEpUPOBATh MOHITUSIMU: CUCTEMA JINHEHHBIX ypaBHEHUI, MaTpULIa, OIIpeeH-
TEJIb MATPUIIBI 2 X 2 U €ro FeOMEeTPHUUECKUI CMBICT, UCTIOIb30BaTh CBOMCTBA ONpeenuTes 2 X 2
JUISL BBIUMCJIEHUSI €r0 3HAU€HUs, IPUMEHSTh ONPEAETUTENN JIUIsl PEeIIEHUsI CUCTEMBI JIMHEHHBIX
yYpaBHEHMI, MOJIEIMPOBATh PEATIbHBIE CUTYALlUU C TIOMOIIbIO CUCTEMbI IMHEWHBIX YpaBHEHHH, Uc-
CJIEIOBAaTh MOCTPOEHHBIE MOJIEIH C TOMOIIBIO MAaTPUIL U ONIpeeIuTeNel, UHTePIpPEeTUPOBATh T10-
JTY4YECHHBIH pe3ynbTaT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAKEHU;

BBITOJIHATH IPe0Opa30BaHUs YHCIOBBIX BBIPAKEHUI, COAEPIKAIINX CTETIEHH C PallMOHAIb-
HBIM [TOKa3aTeseMm;

UCIIOJIb30BaTh CBOMCTBA JIorapu(MoB JUIsl IpeoOpa3oBaHus Jorapu(MUUECKUX BhIpaxke-
HUM;

CBOOOJTHO ONEPHPOBATH MOHATUSAMM: HppAIlMOHANIbHBIE, IOKA3aTeNIbHbIE U JorapupMuye-
CKH€ YpaBHEHHUS, HaXOUTh X PEIICHUS C TOMOIIBI0 PAaBHOCUIIBHBIX EPEXO0/I0B UIIH OCYIIECTB-
JIs1s IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHEe (OPMYIIBI IS TPeoOpa3oBaHUs TPUTOHOMET-
PUYECKUX BBIPAKEHU;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YPABHEHHUE, IPUMEHSATh HEOOXO-
MBI (OPMYJIBI U PELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHHIA;

MOJIEIMPOBATh PeaJbHBIC CUTYAIMH Ha S3bIKE anreOphl, COCTABIATH BBHIPAXKECHUS, YpaBHe-
HUsI, HEPAaBEHCTBA 10 YCJIOBHUIO 3a[auy, UCCIEI0BAaTh OCTPOCHHBIE MOEIH C UCIIOJIIB30BaHUEM
anmnapara ajreOpsl.

DOyHKIUM U rpapukm:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: (DYHKIIHS, CIIOCOOBI 3a1aHusl (PYHKIMH, B3AUMHO 00-
paTHbIe QYHKIMH, KOMIO3UIUS GYHKIHUHA, TpaduK (YHKIIMH, BBHITIOJIHSITH JIEMEHTapHBIE MTPe00-
pasoBaHus TpauKOB (HYHKIIHIA;

CBOOO/IHO OTIEPUPOBATh MOHATUSAMH: 00JIACTH ONPEAETICHUS U MHOKECTBO 3HAUCHHUH (yHK-
UM, HYTH QYHKIIH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA;

CBOOOIHO OTIEPUPOBATH MOHATHAMU: YETHBIC U HEUETHBIE (PYHKIIMHU, TEpHOANYECKUE QyHK-
IIUH, IPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, MAKCUMYMBbl I MUHUMYMBI ()YHKLIUHU, HanOOJIbIIICE
Y HaMEHbIllee 3HaYeHHE (PYHKIIMH Ha IPOMEKYTKE;

CBOOOJTHO ONIEpUPOBATH MOHATHAMU: CTENICHHAs! (YHKINS C HATypAJIbHBIM U LIEJIBIM TIOKa-
3aTernieM, rpaduK CTENeHHOW (QYHKIMY ¢ HATypaJIbHBIM M LIEJIBIM TIOKa3aTeeM, rpaduk KopHs N-
Oif CTEeTIeHU KaK (YHKIUU 0OpaTHOHN CTENEHN C HaTypalbHBIM ITOKa3aTeNeM;

OIIEpUPOBATh MOHATHIMU: JHHEIHAs, KBaJApaTU4Has U APOOHO-TMHEHHas (QYHKIMHU, BbI-
HIOJTHSTB DJIEMEHTAPHOE MCCIIEJOBAHUE U TOCTPOCHHUE UX TPAPHKOB;

CBOOO/IHO OIEpHPOBATh MOHSATHUSAMU: IOKa3aTesbHas W Jiorapudmuueckas QpyHKIHHU, UX
CBOWCTBA M TpadMKH, HCIIOIB30BATh UX IPApUKH IS PEIICHHs YPAaBHEHHIA;

CBOOOZHO ONEPHPOBATh MOHATUSAMH: TPUTOHOMETPUYECKAs OKPYXKHOCTb, OIPEICIICHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIIOBOTO apryMEHTa;

UCIIONIb30BaTh Tpaduku GYHKIUH JUTS UCCIIETOBAHUS TPOLIECCOB M 3aBHCUMOCTEH NpH pe-
IICHUH 33J1a4 U3 JIPYTHX y4eOHBIX MMPEIMETOB U PeaTbHON KU3HH, BBIPAXKATh (OPMYIIaMHU 3aBH-
CHMOCTH MEX/y BEIMUNHAMU;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO ONIEpUPOBATh MOHATUAMU: apU(MeTHIecKast U TeoMeTpHuecKas mporpeccusi, oec-
KOHEYHO YOBIBAOIIasi TEOMETPUIECKask IIPOTPECCHs], IMHEHHBIN U SKCIIOHEHIIMATBHBIN pocT, (op-
MyJa CI0XHBIX IPOLIEHTOB, UMETh MPECTaBICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUIS PELICHNS PEaTbHBIX 3314 MPHUKIATHOTO XapaKTepa;

CcBOOOJTHO ONEpUPOBATh MOHATUSAMU: MOCIEI0BATENBHOCTb, CIIOCOOBI 3aJaHHsI TIOCIIEI0BA-
TEJIBHOCTEH, MOHOTOHHBIE U OTpaHMYEHHBIE TIOCIIEI0BATEIBHOCTH, IOHUMATh OCHOBBI 3apOJK/Ie-
HUSI MaTEMaTUYECKOI0 aHajIM3a Kak aHaiu3a OECKOHEYHO MaJlblX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HEMpPEPBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: (DYHKITHS, HENMPEPHIBHAS HAa OTPE3Ke, IPUMEHSTH CBOM-
CTBa HENPEPHIBHBIX (DYHKIUI U1 peleHns 3aaay;

CBOOOJTHO OTIEPUPOBATH MOHATUSIME: TIEpBasi U BTOPast IPOU3BOIHBIE (D)YHKIIMH, KacaTellb-
Has K TpaduKy QyHKIIIH,

BBIYUCIISITH TPOU3BOIHBIC CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMIIO3HUIINH ABYX (DYHKIIHH,
3HATh MPOU3BOJIHBIE SJIEMEHTAPHBIX (PYHKIIHI;

UCTIOJTF30BaTh TE€OMETPUICCKHIIA U (PU3UICCKUN CMBICIT TIPOU3BOTHOMN JIJISl pEIICHHS 3a/1a4.

MHuoxxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TIOHATHSIMH: MHOXECTBO, OTIEPAIINU HaJl MHO)KECTBAMH;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH amnmapar JJIsl OMMCaHUs peabHbIX MPOIIECCOB U
SIBIICHHI, TIPU PEIICHUN 33129 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHATHIMU: ONIpe/IeIeHUEe, TEOpeMa, YpaBHEHUE-CIIEICTBUE, CBOM-
CTBO MaTeMaTHYECKOTo 00BEKTA, J0KA3aTeIbCTBO, PABHOCHIILHBIC YPABHEHUS 1 HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KosmuecTBo yacoB
HaumenoBanue JJIeKTPOHHbIE
Ne Kontpoasb C y4eTom nporpaMMbl BOCIIUTAHUS
pa3esioB U TeM (uudposBbie)
n/n Bceero HBIE MBOY KyTyJII/IKCKaﬂ COIll:
NPOrpamMmbl o0pa3oBare/ibHbIE
padoThI «YpouHas 1eSITeJIbHOCTh
pecypcsl
[IpuBneyeHre BHUMAHHUS UIKOJBHUKOB K IIEHHOCT-
MHOXeCTBO JICUCTBUTEIh- HOMY acCIeKTy Ha YPOKax, OpraHu3aIus uX paboThl ¢
HBIX YHCeNl. MHOTOYJICHBI. MOJIy4aeMOM Ha ypOKe COLIMaIbHO 3HAYMMOU uHpOp-
https://www.yaklass.ru/ yia P " Pop
1 PanmonansHble ypaBHEHUS 24 1 MaIeil — MHUIMAPOBaHKE ee o0cyxaeHus. [Tpume-
u HepaBeHcTBAa. CuHCTEMBI HEHUE Ha YPOKE TPYIMIOBOil paboThl WM pabOTHI B
JINHEMHBIX YPaBHCHUHN napax. OpraHuzaiusi COTpYJHUYECTBA U B3aHMMHOU
MTOMOIITH.
[ToOy>xeHue MKOILHUKOB COOII0aTh HA YPOKE 00-
ApudmeTHIeckuii KOPCHb HICTIPUHATHIC HOPMBI TIOBEJICHUS, IPaBUIa OOIICHUS.
9 n-oi CTETEHH. 15 1 https://www.yaklass.ru/ YcTaHOBIIEHHE JOBEPHUTENBHBIX OTHONICHUH MEXIy
WpparnmonansHbIe VUUTEIEM W ero ydeHukamu. [IpuBiedeHue BHUMA-
ypaBHEHUs HUS MIKOJIHHUKOB K IIEHHOCTHOMY acCIleKTy Ha Yypo-
Kax.
[TpuBiieueHNe BHUMAHHS IIKOJBHUKOB K IIEHHOCT-
HOMY acCIeKTy Ha YPOKax, OpraHu3aius ux paboTsl ¢
Oynknuu u rpadpuxu. Cre- , MOJIy4aeMOM Ha YPOKE COIIMAIbHO 3HAYNMON HHDOP-
https://www.yaklass.ru/ y
3 neHHass QyHKIHUS C eTbIM 12 1 Marueil — HHUIMUpOBaHue ee oocyxkaeHus. [Ipume-
MOKa3aTeyieM HEHUE Ha YPOKE T'PYIIOBOH pabOThl WM pabOTHI B
napax. Opranuzanus COTPYAHHYECTBA U B3aUMHOMU
TTOMOIITH.
[TokazaTenpHast (yHKIHS. https:/Awww.yaklass.ru/ [ToOy»xneHue MKOIHLHUKOB COOMI0ATh HAa YPOKE 00-
4 IlokazarenbHble 10 1 ' ' ' HICTIPUHATHIE HOPMBI TIOBEICHHUS, TIPABUIIAa OOIICHUS.

YpaBHEHUS

YcTaHOBIEHUE JOBEPUTEIBHBIX OTHOIICHHH MEXIY




Jlorapudmuueckas YUUTENIEM U ero y4eHukamu. [IpuBicueHne BHUMA-
5 byHKIHSA. 18 1 https://www.yaklass.ru/ HUS LIKOJBHUKOB K LIEHHOCTHOMY aCHEeKTy Ha Yypo-
Jlorapudmuueckue Kax.
ypaBHEHHUSI
[IpuBievyeHre BHUMaHHS IIKOJLHHUKOB K ILIEHHOCT-
HOMY acCIIeKTy Ha ypOKax, OpraHu3aIius ux paboThl C
TpuronomeTpuveckue https://www.yaklass.ru/ HOquaueMOﬁ Ha YpOKE COUMATLHO SHAIMMOI HHpOp-
6 22 1 Malueil — THUIMUpoBaHue ee oocyxaenus. [Ipume-
BBIPKCHUS I yPaBHCHHUSI .
HEHUE Ha YPOKE I'PYIIOBOM pabOThl Wi pabOTHI B
napax. OpraHusaiysi COTpyIHUYECTBA M B3aUMHOMN
MIOMOIIIH.
[TpuBneueHre BHUMaHHS HIKOJIHHUKOB K I[CHHOCT-
HOMY aCIIeKTy Ha YpOKax, OpraHu3aius ux padoThl ¢
[TocremoBareibHOCTH U https://www.yaklass.ru/ HOqu%eMOﬁ Ha YPOKE COHATBHO SHATUMOI HH(BOP-
7 Hporpeccuu 10 1 MaIeil — MHUIMAPOBaHKE ee o0cyxaeHus. [Tpume-
HEHHE Ha YpOKe TPYNIIOBOW padoThl Wi paboThI B
napax. OpraHu3anusi COTPYJIHUYECTBA U B3aUMHOI
TIOMOIIIH.
8 HenpepbiBHBIE  (QYHKIHH. 20 1 https://www.yaklass.ru/ [ToOyxaeHne MKOILHUKOB COOII0IaTh Ha YpOKe 00-
[TpousBoaHas HICHPUHSTHIC HOPMBI TOBECHUS, TPABUIIA OOLICHUSI.
VYcTaHOBIIEHHE JIOBEPUTEIBHBIX OTHOIICHHH MEXITy
9 [ToBTOpenue, 0000IICHHE, 5 5 https://www.yaklass.ru/ YYHUTEIEM U €ro ydeHukamu. IIpusieyenne BHUMa-
CHCTeMaTH3allus 3HAHU HUSI IIKOJBHUKOB K IIEHHOCTHOMY acleKTy Ha ypo-
Kax.
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