MUHUCTEPCTBO NPOCBEIEHUSI POCCUMCKOM ®EJEPAIIIU

MunucreperBo o6pazoBanusi Upkyrckoii 061acTu

MO "Anapckuii paiion"

MBOY Kyryaukckas COI
PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykxoBogurens MO yun-  3am. zmpeKTopa 1o /ﬁnpeKTop LITKO
TeNel MaTeMaTHKH, Gu- '&ﬂ
. ByeHTyeBa JLA. : CamélxaeBa QL
IMpuxa3 No 446
Kapauys B.B. ot «30»aBryera 2023 r.

[Tpotokon Nel
ot «29» aBrycra 2023 1.

PABOYAS TIPOTPAMMA

ydeOHOro Kypca «Aareopa. bazoBeiii ypoBeHb»

st obyuaromuxes 10 kimaccoB

n.Kyryauk 2023



COJAEP/KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia ¥ BBIYMCICHHSA

Panmonanesueie uncina. OOBIKHOBEHHbIE U IECSTHUHBIE IPOOH, TPOLIEHTHI, 0ECKOHEUHBIE T1e-
puoaudeckue qpoou. ApupMeTndecKre onepauu ¢ palioOHaTbHBIMHA YUCIaAMHU, IPe0Opa3oBaHuUs
YHCIIOBBIX BbIpaykeHUH. [IpuMenenue nqpobeil 1 mpoueHTOB s pellieHus MPUKIaIHbIX 3a/1a4 U3
Pa3JIMYHBIX OTPACJICl 3HAHUMN U PEATbHON KU3HU.

JeiicTButenpHbple uncia. PanuoHanbHble M UMppalMOHANbHBIE Yucia. ApudMeTHyecKue
oTepanuu ¢ ACHCTBUTEIbHBIMHU uuciaMu. [IpuOmmkEHHbIe BBIYMCICHUS, TIPAaBUIa OKPYTIICHHUS,
MIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenensb ¢ 1ienbiM nokazatenem. CtangaptHas opma 3aucH AeHCTBUTEIBHOTO yncia. Mce-
M0JIb30BAaHUE MOAXOIAIICH (OPMBI 3aITUCH ACUCTBUTEIBHBIX YHUCEN AJISl PEIICHUS TPAKTUUYECKUX
3a/1a4 U IIPEICTABIICHUS TaHHBIX.

Apudmerndeckuii KOpeHb HaTypaJlbHOW cTerneHH. JlelcTBus ¢ apupMETHYECKUMH KOP-
HSIMM HATYPAJIbHOU CTEIICHH.

CuHyc, KOCUHYC U TaHI€HC YMCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOTO ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa U TOXKIAECTBEHHbIE PE0OpPa30BaHUS.

[IpeoOpazoBanre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE
(bopMyIIBL.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTo1 MHTEpBaIoB.

Pemenue nensix u IpoOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pelenne nppanrioHaabHbIX YpaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETPUYECKUX YPABHEHHM.

[IpuMeHeHre ypaBHEHH M HEPABEHCTB K PEIICHUIO0 MAaTEMaTUUYECKUX 3a/1a4 U 33]1a4 U3 pa3-
JIMYHBIX 00J1aCTe! HAyKH U peaJIbHOM JKU3HH.

DOyHKIUH U rpauKu

@yHK1M, criocoOsl 3ananus pyHkiun. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.

OO6nacTp omnpeneneHuss ¥ MHOXKeCTBO 3HaueHU ¢pyHkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (QYHKIUU.

CrenenHas (pyHKIMS C HATypalbHBIM U LIETbIM MToKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoi-
CTBa U rpaduK KOpHs N-OM CTENEHH.

TpuroHomeTrpudeckas OKpy>KHOCTb, ONpe/IeJIeHHe TPUTOHOMETPUUYECKUX (DYHKIIMIA YUCITO-
BOT'O apryMEHTA.

Havana maTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs MOCeA0BaTeNbHOCTEN. MOHOTOHHBIE MOCIEN0-
BaTEJIbHOCTH.

Apudmernueckasi 1 reoMeTpuyecKas nporpeccuu. beckoneuHno yOpiBaroIiasi reomeTpuye-
ckasi nporpeccus. CymMma OGeckOHEYHO yObIBaroIell reomerpuueckoil mporpeccuu. d@opmyna
CJIOKHBIX MPOLEHTOB. VICIIob30BaHNe MPOTPECCUN ISl PELICHHS] PEATIbHBIX 3a7a4 MPUKIIAHOTO
XapakTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, onepanuu Hajx MHokecTBamu. [{narpammel Oiinepa—Benna. [Ipumenenne
TEOPETHUKO-MHOKECTBEHHOTO anmapara JJis ONIMCAHUS PEAIbHBIX IIPOLIECCOB M SIBJICHUH, TP pe-
IIEHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB.

Onpenenenne, Teopema, CIEACTBUE, T0KA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BLIYUCICHUSA



HarypanbHble u nensle yncina. IIpu3Haky 1eIMMOCTH LENbIX YUCEIL.

CTteneHb C pallMoOHaIbHBIM TTOKa3atesieM. CBOMCTBA CTEIICHHU.

Jlorapudm umcna. JlecaTHUHbIE U HATYpaJIbHBIC JIOTAPH(PMBI.

YpaBHeHus1 1 HEPABEHCTBA

[TpeoOpa3oBanue BEIpaKEHUMN, COACPIKAIINX JIOTAPU(PMBIL.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMUX CTENEHU C PAL[MOHAIBHBIM IIOKA3aTEIEM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl TMHEWHBIX ypaBHEHUH. PenieHre npuKiIagHbIX 3a1a4 ¢ MOMOILBK CUCTEMBI JIH-
HEHHBIX YPABHEHUM.

CucreMbl B COBOKYITHOCTH PallMOHAIbHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHHN, CHCTEM M HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3a/1a4 U 3a-
Jlad U3 pa3IMyuHbIX 00JacTell HAYKU U peabHOM KU3HU.

DOyHKUUH U rPapuKu

Oynkuus. [lepuonnveckue ¢ynkuuu. [IpoMexyTku MOHOTOHHOCTH (yHKIMH. Makcu-
MYMBbI 1 MUHUMYMBI pyHKIIMH. Hanbomnbiiee 1 HanMeHblee 3HaueHue (QYHKIIMHA Ha TIPOMEXYTKE.

Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

[TokazarenbHas u norapudmMudeckas GyHKIUU, KX CBOHCTBA U TPa(UKH.

Hcnonb3oBanue rpadukoB GyHKIUN A7 pelieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonp3oBanue rpadukoB GyHKINN IS HCCIIEIOBAHUS MPOLIECCOB M 3aBUCHMOCTEH, KOTO-
pble BOHUKAIOT IIPU PELICHUH 3a/1a4 U3 JPYTrUuX y4eOHBIX MPEAMETOB U PEalbHOM KU3HHU.

Hayana maTreMaTH4ecKoro aHajaim3a

HenpepsbiBable pyHKIMN. MeTOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB.

[TpousBonnas GyHkiuu. ['eomerpuyeckuii 1 GU3NIECKUN CMBICIT TIPOU3BOTHOM.

[Tpou3BosHbIe 3n1eMeHTapHBIX (QyHKIMHA. DOPMYIIbl HaXO0XKIEHHUsS MPOU3BOAHON CyMMBI,
POM3BEACHUS M YACTHOTO ()YHKIIHH.

[TprMeHeHne TPOU3BOIHOM K HCCIET0BaHUIO (PYHKIMH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenne HanbombIIero 1 HaMMEHbILEro 3HAYeHHs] PYHKIIMM Ha OTPE3KE.

ITpuMmeHeHne MPOU3BOAHOMN Ul HAXOXKJIEHUSI HAWIYUILIEro PEIICHNs B IPUKJIAJHbIX 3a/1a-
yax, JJIsl ONpeesIeHUs] CKOPOCTH IPOLecca, 3alaHHOT0 (OpPMYJION UITU TpadUKOM.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WuTerpain, ero reoMeTpuueckuii v puznyeckuil cMbici. Beruncienue naterpaia no ¢op-
myie Hetorona—JleiiGHuna.

INJIAHUPYEMBIE PE3YJIbTATHBI

OcBoenne yuyebHoro mpeamera «MaTemaTtukay JOJDKHO OOeCredMBaTh JOCTHIKEHHE Ha
YpOBHE CpeAHEro o01iero o0pa3zoBaHusl CAEAYIOUIUX JUUHOCTHBIX, METAPEAMETHBIX U MPEIMET-
HBIX 00pa30BaTENbHBIX PE3yIbTATOB:

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE Pe3ybTaThl OCBOCHHS MPOTrpaMMbl yueOHOTro mpeamera «MaTemaTukay Xa-
pPaKTEepU3YOTCS:

I'paxx1anckoe BocnuTaHue:

c(OpPMUPOBAHHOCTBIO TPAKIAHCKOM MO3UIMM 00ydaromerocs Kak akTUBHOIO U OTBET-
CTBEHHOTO YJIEHA POCCHICKOTO OOIIEeCTBa, MPECTABICHUEM O MAaTeMaTHUYECKUX OCHOBax (hyHK-
[IHOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHHUH, MPOIEAYp TPaXIAaHCKOTO OOIIecTBa (BHIOOPHI,
OMPOCHI U TIp.), YMEHUEM B3aUMOJIEUCTBOBATh C COLMAIBLHBIMU UHCTUTYTaMU B COOTBETCTBUU C
X QYHKIIUSIMH ¥ Ha3HAYCHUEM.

[TarproTrueckoe BOCIUTaHUE:



c(OPMHPOBAHHOCTBIO POCCUHCKON TPaXKAAHCKOM UACHTHYHOCTH, YBAKEHUS K IMIPOILIIOMY U
HACTOSIIIEMY POCCUICKON MAaTEMATUKHU, HEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHUSIM POCCUNMCKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIpYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHHEM [TyXOBHBIX I[EHHOCTEH POCCHUICKOro Hapoaa; cPOpPMUPOBAHHOCTHIO HpPAaB-
CTBEHHOI'O CO3HAHUSI, 3TUYECKOT0 MOBE/ICHMUS], CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHHEM JJOCTH-
JKEHUW HAYKH U JESITEIBHOCTBIO YUEHOI0; OCO3HAHMEM JIMYHOI'O BKJIaJa B IOCTPOECHUE YCTONYH-
BOTO Oyaymiero.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKJIIOYAs 3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHO-
cTeil, 00BEKTOB, 3a/1a4, pelIeHUH, PacCyXACHUI; BOCIPUUMYHBOCTHIO K MATEMaTUYECKHUM acleK-
TaM pa3JIMYHBIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHUS MPUMEHITH MAaTEMAaTHUECKUE 3HAHUS B MHTEpEcax 370pO-
BOT0 1 0e30macHOro oopasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 37I0POBbBIO (370pOBOE
MUTaHUe, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTHBIXA, perysipHas (U3HUeCKas aKTHBHOCTB );
(bU3UYECKOT0 COBEPIUICHCTBOBAHUS, MPU 3aHATHIX CIIOPTUBHO-030POBUTEILHON JAeATEIbHO-
CTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYY, OCO3HAHUEM IICHHOCTH TPYAOIIOOMS; HHTEPECOM K Pa3IMYHBIM Ce-
pam npodeccroHalbHON NeSTEIbHOCTH, CBI3aHHBIM C MAaTEMATUKOU U €€ MPUIIOKEHHUIMH, yMe-
HHEM COBEPILATh OCO3HAHHBIN BBIOOP OyyIIeH MPoPEeCcCuu 1 pealn30BbIBaTh COOCTBEHHBIC KHU3-
HEHHBIE [IJIaHbl; TOTOBHOCTBIO U CITIOCOOHOCTHIO K MAaTEeMaTHYeCKOMY 00pa30oBaHUIO U caMoo0pa-
30BaHUIO HA MPOTSHKEHUH BCEH JKM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTH-
YECKHUX 3aJ1a4 MaTeMaTUYECKON HallpaBIE€HHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO IKOJIIOTUYECKON KYIbTYphl, MOHUMAHUEM BIUSHUS COLUAIBHO-IKO-
HOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBLHOM Cpe/ibl, OCO3HAHUEM TI100alb-
HOTO XapakTepa HKOJIOTMYECKUX MpoOsieM; OpUeHTalMel Ha MPUMEHEHNE MaTeMaTHYeCKIX 3Ha-
HUUW T pEIIeHUs 3a/1a4 B 00JIaCTU OKPY KAIOIIEH Cpe/Ibl, INIAHUPOBAHHUS TTOCTYIIKOB 1 OIIEHKH MX
BO3MOYKHBIX MOCJEACTBUH AJI OKPYKAIOIIEH CpeJibl.

[lenHOCTH HAYYHOTO TTO3HAHMUSL:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BH-
THS HAYKU W OOIIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MAaTeMAaTHYEeCKOM HAyKU Kak cepsl demo-
BEUECKOU JIEATENIbHOCTH, 3TANOB €€ pa3BUTHS M 3HAUUMOCTH ISl Pa3BUTHUS LIMBUIIM3ALIMU; OBJIA-
JIEHUEM SI3BIKOM MaTeMaTHUKHU U MaTeMaTUUECKOU KyJIbTYypOH KaK CpeICTBOM MO3HAHUSI MUPA; TO-
TOBHOCTBIO OCYILIECTBIISATh MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATENBHOCTh MHAUBUAYAJIBHO U B
rpyIIIe.

METANPEAMETHBLIE PE3YJIbTATDBI

MertanpeaMeTHbIC Pe3yIbTaThl OCBOSHHUS MPOTPAMMBI yueOHOTO TIpeaMeTa «MaTteMaThka
XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCATHHBIMU HO3HAGAM E/IbHbIMU OeliCMBUSMU, YHUBEPCAIb-
HBIMU KOMMYHUKAMUBHBIMU 0eUCMBUIMU, YHUBEPCATbHBIMU Pe2YTISIMUBHLIMU OetUCMBUAMU.

1) Vhusepcanvhvle noznasamenvmsle oeticmeust, obecnevusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00 yaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUupa;,
npUMeHeHUe 102UYeCcKUX, UCCIe008aMeNbCKUX onepayutl, ymeHuu pabomams ¢ uHgopmayuet).

ba3oBrIe mornueckume AeCTBHUS:

® BBIBISATH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK MaTEMaTHYECKHX OOBEKTOB,

MOHSITHM, OTHOIICHUN MEXAY MOHATUAMU; (HOPMYIHUPOBATH OMPEACICHUSI TMOHSATHH;
YCTaHABIWBATh CYIIECTBEHHBIM MPU3HAK KJIACCH(PUKAIIMK, OCHOBAHUS JIJIsT 0000IEeHUS
Y CpaBHEHUs, KPUTEPUU TPOBOJIMMOI0 aHAJIU3A;



BOCTIPUHUMATH, OPMYITUPOBATE U MPEOOPA30BBIBATE CYKICHUS: YTBEPAUTEIBHBIC U OT-
pHULaTeNbHbIe, EAMHUYHbIC, YaCTHBIE U OOIINE; YCIOBHBIE;

BBISBJISITH MATEMaTHIECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOPEYHs B (paKkTax,
JTAHHBIX, HAOMIOJCHUAX U YTBEPKICHUAX; TIpeJIaraTh KPUTCPUU JUIS BBISBICHUS 3aKO-
HOMEPHOCTEU M IPOTUBOPEUHIA;

JiefaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIIO4YEHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MPOBOJAMUTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUMN (IIpsIMbIe
U OT MPOTHUBHOIO), BBICTpAaUBaTh apryMEHTAIIMIO, TIPUBOIUTH MPUMEPHl U KOHTPIPHU-
MepbI; 000CHOBBIBATh COOCTBCHHBIE CYXICHUS U BBIBO/IBI,

BBIOMpATh CIIOCO0 pelieHus yueOHo! 3a1aun (CpaBHUBATh HECKOJIKO BAPUAHTOB pellie-
HUS, BBIOMpaTh HanboJiee MOAXOASIMINN C YIETOM CaMOCTOSITEIbHO BBIJICICHHBIX KpUTe-
pHEB).

bazoBrie HCCIICO0OBATCIILCKHEC ﬂCﬁCTBHﬂZ

HCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT IMO3HAHUS; (OPMYIHUPO-
BaTh BOINPOCHI, (PUKCUPYIONIHE MPOTHBOPEUNE, IPOOJIEMY, YCTaHABIMBATh HCKOMOE U
JaHHOE, (HOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIIUIO, MHECHUCE;
MIPOBOJIMTH CaMOCTOSITEIPHO CIUTAHWPOBAHHBIN 3KCIIEPUMEHT, HCCIICIOBAHUE TI0 yCTa-
HOBJICHHIO 0COOEHHOCTEH MaTeMaTHYECKOr0 00bEKTa, SIBIICHHUS, IIPOIECCa, BBISIBICHHIO
3aBUCHUMOCTEH MKy 00bEKTaMU, IBJICHUSIMH, TTPOIIECCAMH,

CaMOCTOSITENILHO (OPMYITHUPOBATh 00OOIICHUSI U BBIBOJBI MO PE3yJIbTaTaM MPOBEAEH-
HOT'O HAOJIIOJICHHSI, KCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTD TOJTYYCHHBIX PE3yJIbTa-
TOB, BBEIBOJIOB M 0000IIEHMUIL;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOIECCa, a TAKIKE BBIBUTATh MPEATIOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ uapopmarueii:

BBISBIIATH JAe(UIUTHI UH(POPMAIIUK, JTaHHBIX, HEOOXOIUMBIX JUIs OTBETAa Ha BOIIPOC U
JUISl pELLICHNUS 3a]a4H;

BbIOMpaTh MH(OPMALIKIO U3 UCTOYHHUKOB Pa3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMA-
TU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALMIO PA3IUYHBIX BUJOB U (HOPM MpEICTaB-
JICHUS;

CTPYKTYpUPOBATh HHPOPMAIIHIO, IPEICTABIATh €€ B pa3IMUHbIX (opMax, MIUTFOCTPUPO-
BaTh IpauuecKi;

OLIEHUBATh Ha/I&KHOCTh MH(POPMALIUH IO CAMOCTOSITEIBHO C(HOPMYITUPOBAHHBIM KPUTE-
pusM.

2) Vuueepcanvivie KOMMYHUKAMUBHBLE OCliCMEUs, 00ecneuusarom cohopmuposaHHocms
COUUAJIbHBLIX HABbLIKOB 06)/’{6”01/[41/!)(0}1.
OO01wienue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHS B COOTBETCTBUU C YCIOBUSIMH U LEIISIMU
0OLIeHMSI; SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEH-
HBIX TEKCTaXx, 1aBaTh MOSCHEHUS 110 X0y PELICHU 3aJa4l, KOMMEHTHPOBATh ITOJTY4€EH-
HBIN pe3yJbTaT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMO TeMBI, TPOOJIEMBI,
pelmaeMoil 3a1a4M, BBICKa3bIBaTh UJIEH, HALIEJIEHHBIE HA IIOMCK PELIEHUS; COIIOCTABIIATh
CBOM CY)KJIEHUS C CYXACHHUSIMH JIPYTHX YYaCTHUKOB JMAaJIora, OOHapyKUBATh pazindue
U CXO/JICTBO MO3UIHI1; B KOPPEKTHOI popme GpopMynnpoBaTh pa3HOIIACHsl, CBOU BO3pa-
KEHHUS;

IIPEJICTABIISITh PE3YNIbTAThl PEIICHUs 3a/1aul, SKCIIEPUMEHTA, UCCIEN0BAaHNUs, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (hopMaT BBICTYIJICHUS C YYETOM 33]a4 MPE3EHTAIlMH U 0CO-
OEHHOCTEH ayAUTOPUH.



CoTpyIHUYECTBO:

® [IOHMMAaTh U UCTIOJIH30BATH IPEUMYIIECTBA KOMAaHAHON U WHANBHYATBHON PaOOTHI TIPU
pemeHny y4eOHBIX 3a/1a4; MPUHUMATD 1eJIb COBMECTHOM JeSTeIbHOCTH, TNIAHUPOBATh
OpraHu3aIlii0 COBMECTHON pa0OThI, pacupeessiTh BUAbI pa0doT, T0OroBapuBaThcs, 00-
CYX/IaTh TPOLIECC U PE3YIbTAT pabOThI; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;

® y4acTBOBATh B IPYIIOBHIX (hopmMax paboThl (0OCYKIeHUs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBD» U UHBIE); BBIMIOJHATH CBOIO YaCTh pa0OTHI M KOOPAMHUPOBATH CBOM JICHCTBUS
C APYTrUMH WICHAMH KOMAaH[bl; OI[CHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMHA MPOIYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuenvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlCio8bix

YCMAHOBOK U ICUSHEHHBIX HABIKOG TUYHOCHIU.

Camoopranuszanus:

COCTABIIAATH TIIAH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 PEIICHHS ¢ YI4ETOM HMe-
IOIIUXCS] PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapH-
AHTBI PEIICHUH ¢ y4ETOM HOBOW MHPOPMALINH.

CaMOKOHTpOJIb:
® BJAJICTh HABBIKAMH TIO3HABATEIILHOW Pe(ICKCHH KaK OCO3HAHHSI COBEPINAEMbIX ICH-
CTBHH M MBICJIIUTEIILHBIX TPOIIECCOB, UX PE3YyJIbTATOB; BJIAJCTh CIIOCOOAMHU CaMOIIPO-
BEPKH, CAMOKOHTPOJIS TPOLIECCa U Pe3yNIbTaTa PEIICHUsI MAaTeMaTHIECKOH 3a/1auu;
® MPEIBUJCTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEIICHUH 3aJIa4M, BHOCUTh
KOPPEKTHBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JAHHBIX, HAWICHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
® OIICHUBATh COOTBETCTBHUE PE3yJIbTATA IIEJIU U YCIOBUSAM, OOBSICHATH IIPUYNHBI IOCTHKE-
HUS WIN HEJOCTIOKEHHSI PE3YJIbTaTOB JISITSIbHOCTH, HAXOUTh OIIHOKY, 1aBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY.
MNPEAMETHBIE PE3YJIbTATHI
OcBoenue yuebHOTo Kypca «Anredpa ¥ Hadaisa MaTeMaTHYECKOTO aHaIM3a» Ha YpPOBHE
cpeaHero oduiero oopa3zoBaHus JODKHO OOecleunBaTh JOCTHKEHHME CIETYIOLIUX MPEeIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTAaTOB:
10 KJIACC

Yucaa 1 BLIYMCTIEHUS

OrniepupoBaTh MOHATUSMU: PAIIMOHATEHOE U IEHCTBUTEIILHOE YUCIIO, OOBIKHOBEHHAS U JIe-
CSATUYHAS JPOOb, MPOLIEHTHI.

BrinonasaTe apudmeTrdeckue oneparu ¢ paliioHaIbHBIMU U IEHCTBUTEIILHBIMU YHCIIAMHU.

BremonHsaTe npubnmkEHHbIe BEIYUCICHUS, UCTIONb3YS MpaBujia OKPYTJICHHUs, JeNaTh MpU-
KUIKY ¥ OLIEHKY pe3yJIbTaTa BEIYMCIICHUM.

OnepupoBaTh MOHIATUSMH: CTETMEHb C LIEJBIM MOKa3aTeleM; cTaHAapTHas opma 3amucu
JIEWCTBUTEIILHOTO YHCIIa, KOPEHb HATYPAJIbHOW CTENEHU; UCTIOIh30BaTh MOIXOAITYI0 hopMy 3a-
IIACU ICMCTBUTENIBHBIX YMCEI ISl PEILIEHUS PAKTUYECKUX 3a1a4 U IIPEACTABICHUS JAaHHbIX.

OnepupoBaTh TOHATUSIMU: CHHYC, KOCUHYC ¥ TAHT€HC MTPOU3BOJIBHOTO YTJIa; UCIOJIb30BATh
3aMuch MPOU3BOIBLHOTO YTIIa Yepe3 00paTHbIE TPUTOHOMETPUIECKHE (DYHKIIUH.

YpaBHeHUsI M HEpaBEHCTBA

OnepupoBaTh MOHATUAMH: TOXIECTBO, YPaBHEHUE, HEPABEHCTBO; LI€JI0€, PALIMOHAIIBHOE,
HMppaloHaIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

BrimonusaTe mpeoOpa3zoBaHUs TPUTOHOMETPHUECKUX BBIPAKEHUH U peliaTh TPUTOHOMETPH-
YECKUE YpaBHEHHUS.

BrimonHsaTs npeoOpa3oBaHus IENbIX, PAIIMOHAIBHBIX U HPPAIIMOHAIBHBIX BRIPAKEHUH U pe-
1aTh OCHOBHBIE THUIIBI LIEJIBIX, PAIIMOHAJIBHBIX U UPPALIMOHATBHBIX YPABHEHU U HEPABEHCTB.



ITpuMeHsTh ypaBHEHUS U HEPABEHCTBA JUISl PELICHMS] MAaTEMAaTUUYECKUX 3a/1ad U 3a1ad U3
Pa3IMYHBIX 00J1aCTEl HAYKU U PEATbHON KU3HH.

MonenupoBaTh peallbHble CUTYallMH Ha S3bIKE ajreOphl, COCTABIIATH BbIPAXKEHHUS, YpaBHE-
HUS, HEPABEHCTBA 110 YCJIOBHIO 33/1a4H, UCCIIEI0BAaTh MOCTPOSHHBIE MOJIEIH C UCIOIb30BAaHUEM
anmnapara ajreOpsl.

DOyHKIUM U rpapuKu

OnepupoBaTh MOHATUAME: PYHKIIHS, CIOCOOBI 3aAaHust PYHKIINUU, 00JIACTh ONPEACTICHUS U
MHOXXECTBO 3HaYCHUH (QyHKIMH, rpaduk QyHKIIUH, B3aUMHO 0OpaTHBIC (DYHKIIHH.

OnepupoBaTh MOHATHIMU: YETHOCTD M HEYETHOCTD (PYHKINH, HYJIU () YHKIHH, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA Ui PELICHUs] yPaBHEHUH.

Ctpouth W yuTaTh rpa@uKu JTUHEHHON (YHKIIMH, KBaJpaTUIHOW (PYHKIIMH, CTEMEHHOMN
(YHKLIUU C LENbIM MTOKa3aTeIEeM.

Hcnonws3oBath rpaduku GyHKIMMA 1715 UCCIIEIOBAHUS MIPOLIECCOB M 3aBUCUMOCTEMH MPH pe-
HICHUU 33J1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U PEeaIbHOM KHU3HH; BBIpaKaTh (OPMYIIaMHU 3aBH-
CUMOCTHU MEX]1y BEIMYMHAMH.

Hauyana mareMaTH4ecKkoro aHajimsa

OnepupoBaTh NOHATUSAMU: OCIIEI0OBATENILHOCTD, apu(MeTHdYecKasi U reOMeTpruecKas mpo-
rpeccuu.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yOBbIBaIOIIasi TeOMETPpUUYECKasi MPOTrpeccus, cymma
0EeCKOHEYHO yObIBAIOLIEH r€OMETPUUECKON ITPOrPECCUU.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMHU.

Hcnonp30Bath CBOMCTBA NMOCIEA0BATEILHOCTEN U IPOTPECCUI IJI PEIICHUS PEAJIbHBIX 3a-
Ja4d MPUKJIAIHOTO XapaKkTepa.

MHo:xecTBa U JIOTHKA

OnepupoBath MOHATHUSAMHU: MHOXECTBO, ONIE€PAIH HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar /sl ONMCaHUs pealIbHbIX IPOLECCOB
U SIBJICHU, IPU PEIICHUU 33124 U3 JPYTUX Y4EOHBIX MIPEIMETOB.

OnepupoBaTh NOHATUSAMU: OINIpEEICHUE, TEOPEMA, CIEACTBUE, JOKA3aTENbCTBO.

11 KUIIACC

Yuciia ¥ BbIYHMCIECHUSA

OnepupoBaTb NOHATUSIMH: HaTypaJIbHOE, LIEJI0€ YNCII0; UCIIOIb30BaTh NIPU3HAKU ACIUMO-
CTH LIEJIBIX YHCEJ, Pa3JI0KEHUE YUCIIa Ha TIPOCThIE MHOKUTENHN JUIsl pEIICHUs 3a1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapupM Yucia, JECATUUHbBIE U HATypaJlbHbIE JIOTapU(PMBI.

YpaBHeHHUs] M HEPABEHCTBA

[TpumeHsTh CBOMCTBA cTeNneHH Ui MpeoOpa30oBaHUs BbIPaXKEHU; ONEepUpOBaTh MOHSATH-
SMH: TI0KA3aTEJIbHOE YPaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YpaB-
HEHU 1 HEPaBEHCTB.

BeinonsATe npeoOpa3oBaHus BEIpAXKEHUH, COAECPIKAIIMX JOrapu(pMbl; OIepUpPOBAThH MOHS-
TUSMU: JorapuMuyecKkoe ypaBHEHHE U HEPABEHCTBO; pelllaTh OCHOBHBIE THUIIBI JIOrapupmMuye-
CKHX YPaBHEHHMI U HEPABEHCTB.

Haxoauts pemieHus npocTeimmux TpPUroHOMETPUYECKIX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ pEIICHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPaBHEHUH JJIsl pelIeHUs MPAaKTUYECKUX 3a/1ay.

HaxoauTs pemieHns npocTelinx CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPAaBHEHUHN U
HEPaBEHCTB.

MogenupoBaTh pealbHble CUTyallud Ha SI3bIKE alreOphbl, COCTABIATh BBIPAXKEHUS, ypaBHE-
HUS1, HEPaBEHCTBA U CHCTEMBI 10 YCIIOBUIO 33J]aui, UCCIIE0BATh OCTPOEHHBIE MOJIENHN C UCIIOJIb-
30BaHUEM anmnapara anreOpsl.

DyHKIUHN U TPadUKH



OnepupoBaTh NOHATUAMU: TIEpHOJNYECKas (PYHKIHS, TPOMEXYTKH MOHOTOHHOCTH (PyHK-
IIUH, TOYKH SKCTpeMyMa (pyHKIMHU, HauOoJIblllee U HaMMEHbIlIee 3HaUeHUs QYHKIUN Ha TIpoMe-
KYTKE; UCIIOJIb30BaTh UX JUIS UCCIIEAOBAHMS (DYHKINH, 3aJaHHOU IpaUKOM.

OnepupoBaTh NOHATUAMU: TPaPUKH [TOKA3aTEIbHOM, JIOrapu(PMUIECKOl U TPUTOHOMETPHU-
4ecKuxX (PyHKIHIT; n300paskaTh X HAa KOOPJMHATHOW TIOCKOCTH M MCIIOJB30BATh AJISl PEIICHUS
YPaBHEHHI U HEPABEHCTB.

N300pakaTh Ha KOOPIMHATHOM TUIOCKOCTH Ipa)MKH JTMHEHHBIX YPaBHEHUN M UCIIOIB30-
BaTh UX JUIsl PEILICHUS CUCTEMBI JINHEHHBIX yPaBHEHUM.

Hcnonb3oBate rpaduku GYHKUIUH A1 UCCIETIOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH U3 JIpy-
I'MX y4eOHBIX TUCLMILIMH.

Hayana maTreMaTH4eCcKOro aHaJIM3a

OnepupoBaTb NOHATUSAMU: HENpepbIBHAs (PYHKIMS; IPOU3BOIHAS (DYHKIIMH; UCTIOIb30BATh
reOMETPUYECKUI 1 (PU3MUYECKHI CMBICI TPOU3BOIHON I peLIeHUs 3a1ay.

HaxonuTh npon3BoAHbIE 3JIEMEHTAPHBIX (PYHKLUH, BEIYUCIATH IPOU3BOAHBIE CYMMBI, IIPO-
U3BEJICHUS, YACTHOTO (DYHKITHIA.

Vcnonb30BaTh MPOM3BOAHYIO Ui MCCIENOBaHUSA (DYHKIMM HA MOHOTOHHOCTb U IKCTpe-
MYyMBbI, IPUMEHSATH PE3YyIbTaThl UCCIEIOBAHUS K IOCTPOCHUIO TpadUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO I HAXOXKJIEHUS HAWIYYILIEro PEIICHUs B IPUKIAIHBIX, B
TOM YHCJIE COL[UAIBbHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh NOHATUAMU: IEPBOOOPA3HAs U UHTErPall; IOHUMATh T€OMETPUUECKUI U (pu-
3UYECKUI CMBICI MHTErpaa.

Haxonute nepBooOpasHble 37€MEHTapHBIX (DYHKIHI; BBIYUCIATh MHTErpall 1o (Gopmyie
Herorona—Jleitbnumna.

Pemate npuknasHele 3aa4y, B TOM YUCIIE COLMATbHO-3KOHOMUYECKOIO U (PU3UYECKOTrO
Xapakrepa, CpeICTBaMH MATEMATUYECKOT0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HppaunoHaibHble ypaBHEHNS U HEPABEHCTBA

Sknacc

KonuyectBo yacos DJIEeKTPOHHbBIE C y4eTom nporpamMmsl BOc-
Ne HaumeHnoBaHue pa3iesioB M TeM NPOrpaMMbl K (pposbie) nutanist MEOY Kyryumk-
OHTPOJIbHbIE
n/n p porp Bceero p p o0pa3oBaTte/ibHbIE ckass COLI: «Ypounas nesi-
a0doThbI
p pecypcsl TeJIbHOCTb)
udposeiii  06pa3zoBa-
TEIBHBIN  pecypc  —
Sxnace YCTaHOBJICHHE  JIOBEPUTEIIb-
HBIX OTHOILUEHUN MEeXAy Yy4u-
Katanor (myschool.edu.ru) = TeJIEM U €r0 YYEHUKAMU, CIO-
COOCTBYIOIIUX ITO3UTUBHOMY
MHoxecTBa palUMOHANbHBIX M J€HCTBUTEINb- Poccuiickana 3NeKTPOHHAA — BOCIIPUSTHUIO y4YalllUMUCS Tpe-
1 HbIX uwucen. PanuonaneHble ypaBHeHus u 14 1 wkona (resh.edu.ru) OoBaHUN M TPOCHO y4yuTENS,
HEPaBEHCTBA IIPUBJICYCHUIO UX BHUMAHHUSA K
o0OcyxJaeMoil Ha ypOKe WH-
¢dopmanuy, aKTUBHU3ALUU HX
MO3HABATEIbHON JIeSATEIBbHO-
CTH;
. MoOYy>X/IeHUE IIKOJIBHUKOB CO-
[Mudposslit  0Opa3zoBa-
. Omo7aTh Ha ypoke o0uenpu-
TEIbHBIA  pecypc  —
Sace HATbIE HOPMBI  TIOBEICHMS,
@ynkiun 1 rpaduku. CTeneHp ¢ LeNbIM IMoKa- npaBuiga OOIIEHUS CO cTap-
6 Kartanor (myschool.edu.ru)
3aTeseM IIMMH (YYUTEISIMH) U CBEPCT-
. HUKaMH 00y4aromuMucs
Poccuiickada 31eKTPoHHanA F— ( ngO;‘I e 12’
wkona (resh.edu.ru) PHHIL ya ch
IUIMHBI M CAMOOPIaHU3alNH;
. . [{udposslit 0Opa3oBa-
Apudmernueckuii KOopeHb N—0H CTENEHH. . IIPUBJICUYEHUE BHUMAaHUs
18 1 TETBHBIN pecypc —

IIKOJIBHUKOB K ICHHOCTHOMY
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DopMytbl
TPUTOHOMETpUU. TPUrOHOMETPUYECKHE
YpaBHEHUS

IlocnenoBaTeabHOCTH U nporpeccnuun

22

Katanor
(myschool.edu.ru)
Poccuiickan anekTpoHHasna

wkona (resh.edu.ru)

Hudpossrit 0OpazoBa-
TEJIbHBIN pecypc —
SIximacce

Katanor
(myschool.edu.ru)
PoccuiicKas 31eKTPOHHanA

wkona (resh.edu.ru)

[udpossrit oO6pazoBa-
TEJIbHBIN pecype —
SIxmmacce

KaTtanor
(myschool.edu.ru)
PoccuiicKas 31eKTPOHHanA

wkona (resh.edu.ru)

acIeKTy HM3y4aeMbIX Ha Ypo-
Kax SIBJICHUH, OpraHu3aIus uxX
paboTbl Cc TOIy4aeMoil Ha
YPOKE COLHAIBHO 3HAYMMOMN
uHpopManmei — HTHUIUHPOBA-
HUE ee 00CYKICHUS, BRICKA3bI-
BaHMS  YYaIIUMHUCS  CBOETO
MHEHHSI TI0 €€ MOBOJy, BbIpa-
OOTKH CBOETO K HEW OTHOIIIE-
HUS;

MIPUMEHEHHNE Ha YPOKE MHTEp-
aKTUBHBIX (opM paboOThl yda-
IIUXCS:  WHTEJUICKTYalIbHbIX,
JICTIOBBIX, CUTYallMOHHBIX HTD,
CTUMYJIUPYIOIINX  TIO3HaBa-
TETbHYI0O MOTHUBAIIMIO IIKOJb-
HUKOB; IHCKYCCHIA, KOTOpBIE
JAl0T  y4aluluMcs — BO3MOX-
HOCTB TIPUOOPECTH OTIBIT BE/Ie-
HUS KOHCTPYKTHBHOTO JHa-
Jiora; TpyNIoBoyd paboThl WU
paboTel B mapax, KOTOpbIE
ydaT IIKOJIEHUKOB KOMaHHOM
paboTe U B3aUMOJEWUCTBUIO C
JIPYTUMH IETHMH;

BKJIIOYEHUE B YPOK MIPOBBIX
Mporeayp, KOTOpbIE TIOMO-
raroT nojaJiepKaTb MOTUBALIUIO
JIeTed K TMOJYYEHUIO 3HAHUM,
HaJaKUBAHHUIO  IMO3MTHUBHBIX
MEKINYHOCTHEIX OTHOIIEHUN
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[ToBTOpeHne, 0000mEeHNE, CHUCTEMATH3AIUS
3HAHUHU

3

[udposerit 0O6pazoBa-
TEJIbHBIN pecype —
SIkmacce

Katanor
(myschool.edu.ru)
Poccuiickasn 3n1eKkTpoHHasn

wkona (resh.edu.ru)

B KJIacCe, MOMOTAIOT YCTaHOB-
JICHHIO J0OPOXKEIaTeIIbHOM aT-
MOcCQepbI BO BpeMs ypOKa;
OpraHHu3aIHs medcTaa,
HACTaBHUYECTBA  MOTHUBHPO-
BaHHBIX W 3PYIUPOBAHHBIX
ydanuxcs HaJl 1X HEYyCIIeBaro-
MMM OJHOKJIACCHUKAMH, Ja-
IOIIEr0 IIKOJBbHUKAM COIH-
aIbHO 3HAYMMBIH OIBIT CO-
TPYJAHUYECTBA U B3AUMHOM I10-
MOIIIH;

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68



https://lesson.academy-content.myschool.edu.ru/02.2/07
https://lesson.academy-content.myschool.edu.ru/02.2/07
https://resh.edu.ru/
https://resh.edu.ru/

