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Pabouas yueGHas mporpamMma mo anredpe u Hadasam aHayimsa 10 kacca pazpaboraHa Ha
ocHoBe TpeboBanuit ®I'OC k pe3ynbTraTaM OCBOSHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMbl
CpexHero o0mero 0opa3oBaHusI.

Pabouas nmporpamMma ydeOGHOTO npeaMera paccuntana Ha 136 yaca (4 yaca B HEZACIIO).

HUcnoavszyemviil yueOHuK:

1. Maremaruka: anrebpa u Hayajia MaTeMaTHYECKOTO 00pa3oBanus: yueOHuK i 10 kimacca
obmeoOpazoBatenbHbIX yupexkaenuid, [FO.M. Komsarun, FO.B. CumopoB u ap.]. - M.:
[Tpoceemienwne, 2020.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIU3A» (YIJIYBJEHHBIA YPOBEHDB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIMU  OOY4YaIOMIETOCs KaKk aKTHBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOro OOIEeCTBa, MPEACTAaBICHUE O MAaTEMaTUYECKMX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUI, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aUMOJACHCTBOBATH C COIHMAIBHBIMH WHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOTO BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K JTOCTHXKEHUSM POCCHMCKHX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI, MCMOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTHX HayKax, TEXHOJIOTUAX, chepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  POCCHHCKOTO  Haponaa, CcPOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHWUSI, STUYECKOTO MOBEJICHHUS, CBA3AHHOTO C MPAKTUICCKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSATENBHOCTHIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIaJa B TMOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE  OTHOIIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHWH, pacCyXIeHud, BOCIHPUUMYUBOCTh K
MaTeMaTHYECKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHUSA:

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHATh MAaTEMAaTHYCCKUE 3HAHUS B MHTEpECcax 370POBOTO
u 0e3omacHoro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNspHas (pU3HUecKas aKTHBHOCTB),
buznYECKOe COBEPIIICHCTBOBAHKE MIPH 3aHATHSIX CIOPTUBHO-03/I0POBUTENBHOM J1€ATEIHHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/Yy, OCO3HAHHME IIEHHOCTHU TPYIOIIO0US, HHTEPEC K Pa3IMIHBIM cdepam
poeCCHOHAIBHON ACSITEIIBHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPHIOKEHUSIMH, YMECHUE



COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymed mnpodeccnrt W peaqnu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUHN
MPaKTUYECKHX 3aJ1a4 MaTEMaTHYECKON HAIIPaBICHHOCTH;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPHl, IMOHUMAHUE BIUSHUSA COIHUAIBHO-
HPKOHOMHUYECKUX IMPOILIECCOB HA COCTOSIHME MPHUPOJHON M COLMAIbHOW Cpeibl, OCO3HAHUE
ro0aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpHUEHTalMs Ha  [PUMEHEHHUE
MaTeMaTUYECKUX 3HAHWUW JJIs pelieHus 3a7ad B 00JIACTH OKPYIKAIoIIeH Cpelibl, TUIAHUPOBAHUE
MOCTYIIKOB M OI[EHKU WX BO3MOXKHBIX IMOCJIECTBUH JIJIsi OKPYKAIOIIEH CPeIbI;

8) HeHHOCTH HAYYHOT0 TO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTUKHU, TOHMMAaHUE MATEeMaTHYECKOW HayKH Kak chepsl
YeIIOBEYECKON JCSITeNLHOCTH, ITANlOB €€ Pa3BUTHS W 3HAYUMOCTHU JUIS Pa3BUTUS LUBUIU3AIUH,
OBJIAJICHUEC SI3bIKOM MAaTEMAaTUKH M MAaTEMaTUICCKOU KYIbTYPOU KaK CPEICTBOM IO3HAHUS MHPA,
TOTOBHOCTH OCYILIECTBIISATH MPOECKTHYIO M UCCIIEOBATENBCKYIO I€ATEIbHOCTh UHAUBUAYAIBLHO U

B TpyIIIE.

METANPEIAMETHBIE PE3YJIBbTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

ba3zoBble joruueckue JeicTBUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC IPHU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH ONPEICICHUS TOHSITHIA,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA [UIsi 000OIIeHUs u
CpPaBHEHUS, KPUTEPUHU ITPOBOAUMOIO AaHAIIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATh W MPEOOPa3OBBIBATH CYXKICHHS: YTBEPIUTEIbHBIE M
OTpHUIaTeNbHbIE, eANHIYHBIE, YACTHBIE U OOIINE, YCIOBHEIE,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus: B (pakTax,
JAHHBIX, HAONIOMCHUSIX W  YTBEPKACHHSIX, TpeajiaraTb KPUTEPUU IS BBISIBICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKJIOUYEHUH, YMO3aKIIOUEHHUM 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JTOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPKIACHUH (TIPsIMBbIE U
OT TPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, TPHUBOJUTH TPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS 1 BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus y4yeOHOM 3amaud  (CpaBHHBATh HECKOJIBKO BapHAHTOB
peuieHusi, BBIOMpaTh HamboJiee TMOAXOIAUIUNH C YYETOM CAMOCTOSITEILHO BBIJCIICHHBIX
KpUTEPUEB).

ba3zoBble ncciaenoBareabLCKue AeiiCTBUA:

HCIIOJIb30BATh BOIMPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYITHUPOBATH
BOIPOCHI, (DUKCUPYIOIIHE TPOTUBOpPEUHE, MpoOJieMy, yCTaHABIMBAaTh HCKOMOE W JaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHECHHUE,

MPOBOJUTH  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCICIOBAHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SIBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEXITy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU;



CaMOCTOSITENILHO (hOPMYIUpPOBaTh 00OOIIEHNS U BBIBOJBI 110 PE3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNS, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYCHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IEHHI;

IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLIECCA, a TAK)KE BBIIBUIaTh MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ unopmanmeii:

BBIABIIATH JEPUIMTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HA BOIPOC M JJIS
pEILIeHNUs 3a]a4H;

BbIOMpaTh MHPOPMALMIO W3 MCTOYHUKOB  PA3IMYHBIX THUIIOB, AaHAJIM3UPOBATh,
CHUCTEMAaTH3HpPOBATh W HWHTEPIPETHUPOBATh HMHGOPMAIMIO PaA3IUYHBIX BUAOB U (HopM
IIPE/ICTABIICHMUS;

CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MpPeACTaBlIATh €€ B pa3IMuHbIX  (opMmax,
WIITIOCTPUPOBATh IpadMuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO  CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE /1eliCTBUSA

Oo0menne:

BOCIIpMHHUMATb H (bOPMy.HI/IpOBaTI) CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LECIIIMU
oO0I1eHus, SICHO, TOYHO, ITPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh IOACHEHMS IO XOJy pELIeHUs 3aJa4d, KOMMEHTHPOBATH IOJy4YEHHBIN
pe3yibTar;

B Xoz€ OOCYX/IEHHUS 33JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAeMOW TEMBI, MPOOIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEH, HAlleJICHHBbIE HAa MOMCK PELICHMS, CONOCTaBIATH CBOU
CYXJIEHUS C CYXACHUSAMH JPYrMX YYaCTHUKOB JUaiora, oOHapy>KMBaTh Pa3jIM4Ke U CXOICTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYITMPOBATH Pa3HOTIIACHS], CBOU BO3PAKCHHUS;

NpEACTaBIATL PE3YJIbTAaThl PCIICHUA 3aadyd, JKCICPUMCHTA, HUCCICOAOBaHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmarT BBICTYIJICHMS C Y4€TOM 3aJad MpEe3eHTaluu |
0COOEHHOCTEH ayTUTOPHH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranuzanus:

COCTaBJIATh IUIAH, aJIFOPUTM pelIeHHs 3a/auyd, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIb, SMOIHOHAJIBHBIH HHTEJICKT:

BJIaJIETh HaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAaHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCO0aMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHns MaTeMaTHYeCKOH 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HMKHYTb IIPH PEUIEHMM 3a/1ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAWJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysibTaTa LEeIM M YCIOBUSM, OOBICHATH HPUYUHBI
JOCTYDKEHUSI WM HEIOCTIKEHHsI Pe3yJibTaTOB JEsTENIbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTh:



MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaIbHONH pabOTHI TpU
pelieHnr y4eOHBIX 3a/Jay, NPUHUMATh IIeJIb COBMECTHON JEATEIhbHOCTH, IUIAHUPOBAThH
OpPTaHM3AIMI0 COBMECTHOW pabOThI, paclpeneNsaTh BUABI paboT, JTOrOBapUBAThCS, OOCYKIATh
npoIiece M pe3yabTaT paboThl, 0000IIATh MHEHUS HECKOJIBLKUX JIFOICH;

y4acTBOBaTh B TPynmoBbIX (Gopmax paboThl (0OCYKaeHUsS, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBD» W WHBIC), BBITIONHSATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH CBOM JCUCTBUS C
IPYTMMH YICHaMHd KOMAaH/bI, OLIEHHWBAaTh KAadeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydenums B 10 kiacce oOydaromuics TMOJYYUT CIEAYIOIINE MPEIMETHBIC
pe3yNbTaThl MO OTACIBHBIM TeMaM paldouell mporpamMmbl y4eOHOro Kypca «AnreOpa u Hayaia
MaTEMaTUYECKOT0 aHAIIN3a»:

Yuciia 1 BHIYMCIICHUS:

CBOOOZHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBLHOE YHCIIO, OECKOHEUHAs! TIepUOANYECcKas
Ipo0b, MPOILEHTHI, UPPAIMOHATBLHOE YHWCIIO, MHOXKECTBA PAI[MOHAJBHBIX U JIEHCTBUTEIBLHBIX
Yucell, MOYyJIb AEMCTBUTEIBHOTO YUCIIA;

MPUMEHSATH IPOOU U MPOIEHTHI JIsl PEIICHUS IPUKIAAHBIX 3a/1a4 U3 Pa3JIMUHBIX OTpacieH
3HaHWI U peabHOM )KU3HU;

NPUMEHSTh NPUOMIKEHHBIC BBIYMCICHUS, MPaBWJIa OKPYTJCHHUS, MPHUKUAKY M OILICHKY
pe3yJibTaTa BBIYUCIICHUI;

CBOOOZHO ONEpUPOBATH IIOHATHEM: CTENEHb C IEJbIM IO0Ka3aTelieM, HCIO0Jb30BaTh
HNOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN JUIsl PEIleHUs MPAaKTHUYECKUX 3a7ad |
MIPEACTABJICHUS JAHHBIX;

CBOOOHO ONEPUPOBAThH MOHATHEM: ApUPMETUUECKUN KOPEHb HATYpaJIbHOM CTENEHU;

CBOOOJHO ONEPUPOBAThH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOZHO OMEpUPOBATh MOHATUSMU: JorapudM 4Yucia, JECITHYHbIE W HATypajbHbIC
J0rapuQMmsl;

CBOOOZHO ONEpPUPOBATH MOHSITHSIMH: CHHYC, KOCHUHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO
apryMeHra;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YHUCIOBOTO apryMeHTa.

YpaBHeHHsS H HEPABEHCTBA:

CBOOOAHO  ONEpPUpPOBaTh  MOHATHSMHU:  TOXJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPaBHEHHUS U yPaBHEHUS-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHSTh pa3IUYHbIe METOABl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
YpaBHEHUH, TPUMEHATh METO/I UHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;

CBOOOZHO ONEpPUPOBATh MOHATHUSAMU: MHOTOUWIEH OT OAHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMU KO3 GUIUMEHTaMH, KOPHH MHOTOWIEHA, MPUMEHSTh JeJeHHEe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenus 3anay;

CBOOOMHO OMEpUpPOBATh TOHITUSAMH: CHCTEMa JIMHEHHBIX YpaBHEHUW, MaTpHIIA,
ONpeAeNUTeNh MaTpulbl 2 X 2 W €ro reOMETPUYECKHUM CMBICI, HCIOJIb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 Juis BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHSATh ONpPEIeIUTENN A pelieHus
CHUCTEMBbI JIMHEHHBIX YpaBHEHUN, MOAEIUPOBATH PEAlbHBIE CUTYAllUU C MOMOIIBIO CHCTEMBbI
JUHEWHBIX YpPaBHEHUM, MCCIEOBAaTh IOCTPOCHHbIE MOJEIM C TOMOIIBI0 MaTpull u
ornpeenuTeNel, UHTepIPETUPOBATh MOTYYEHHbIN pe3yNbTar;



WCITOJIH30BaTh CBOMCTBA JIEHCTBUI ¢ KOPHSMH JJIsl IPE0OPa30BaHUs BRIPAKCHHI;

BBIMOJIHATh ~ MIPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKCHHM, COAEp)KAIIMX  CTENEHH C
paloOHaIbHBIM IIOKA3aTENIEM;

UCIOJIb30BaTh  CBOWMCTBA JIOrapuMoB [uid  NpeoOpazoBaHMs  JIOrapu(PMUUYECKUX
BBIPAXKEHUI;

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HMPpPALUOHANbHbBIC,  IOKa3aTelbHbIE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PELICHUS C IMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
VI OCYLIECTBIISASA IPOBEPKY KOPHEN;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue  (opMyasl s HpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAXKEHUI;

CBOOOJTHO OIEPHUPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, IPHUMEHATH
HEeo0XouMble (OPMYIIbI JUIsl PELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHMUIA;

MOJENIMPOBaTh pEeaJbHblE CUTyallUM Ha sA3bIKE anreOpbl, COCTAaBJIATh BbIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCJIOBUIO 3a/ayd, HCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
MCII0JIb30BaHUEM arrapaTa ajareopsbl.

DOyHKUUM U rpaduku:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMU: (YHKIMS, CHOCOOBI 3aJaHusl (PYHKLUH, B3aUMHO
oOpatHbple (QYHKIUH, KOMIO3UIMSA (yHKIMHA, rpaduk (YHKIWUH, BBIIONHATH 3JEMEHTapHBIC
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJTHO ONEpUPOBaTh IMOHATUAMHU: OOJIACTH ONPEIENCHUs] M MHOXKECTBO 3HAYECHUMH
GbyHKLIMY, HYTU QYHKLIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOZHO OINEpPUPOBATh MOHATUAMU: YETHBIE M HEUYETHbIE (PYHKLIMM, NEPUOAUYECKUE
(GYHKIMU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MAaKCHMyMbl W MHUHUMYMBI (YHKIIUH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHne (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM U LEJIBIM
nokasareseM, rpaduK CTENeHHON (YHKIMU C HATYpaJbHBIM M IENbIM TOKa3aresneM, rpaduk
KOpPHsI N-Ol CTeNeHN KaK (YHKIIMHU 0OpaTHOW CTENEHU C HAaTypaJIbHbIM IOKa3aTeseM;

ONEepUpOBATh MOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JApoOHO-IMHEHHass (QyHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BaHUE U IIOCTPOECHUE UX IPa(hUKOB;

CBOOOZHO ONEpUPOBATh MOHATUSIMM: MOKa3aTelbHas W jorapupmuyeckas QyHKIUHU, UX
CBOICTBa U rpaUKH, UCIOJIB30BATh UX IPa(UKH JIJIsl pEIIeHUs YpaBHEHUH;

CBOOOJTHO ONEpUPOBATh MOHATHAMU: TPUTOHOMETPHUECKAs] OKPYKHOCTb, OINpe/eieHne
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOIO apryMEHTa;

UCIOJIb30BaTh rpa@uku (QyHKUMNA A7 HMCCIENOBAaHUS IPOLIECCOB U 3aBUCUMOCTEH Npu
pelIeHNnH 3a/ad U3 JAPYTUX y4eOHBIX NMPEAMETOB U PEabHOM JKM3HM, BbIpaXkaTh (opMyliaMu
3aBUCUMOCTH MEXKy BEITNYMHAMU;

Havana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: apudmeTnyeckas M reoMeTpuueckasl Mporpeccus,
OecKkOHEUHO yObIBaroIlasi reOMeTprUecKas Mporpeccusi, TMHEHHBIA 1 SKCIIOHEHIIMATBbHBIN POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUM JUISl PELIEHMSI pEAJIbHBIX 33]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOZHO  ONEpUpPOBaTh  MOHATHSAMHU:  IOCJIENOBATENbHOCTh, CIOCOOBI  3a/JaHud
MOCIIeI0BATENbHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIE MTOCIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKIEHUSI MATEMaTHYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJblX;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (YHKIIMH, TOYKH pa3pbiBa rpaduka
(GyHKIIMH, aCUMITOTHI rpaduka GyHKIUH;



CBOOOJHO ONEpPUPOBATH MNOHATHUEM: (DYHKIMS, HENpepbiBHAas Ha OTPE3Ke, NPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLMH 7151 peILICHHs 3a/1a4;

CBOOOJTHO ONEpUPOBATh MOHATUSMHU: TIepBas W BTOpas NPOU3BOJAHBIE (HYHKIIHH,
KacaresibHas K TpaduKy QyHKIINU;

BBIUNCIIATh IPOU3BOIHBIE CYMMBI, INPOM3BEICHMS, YaCTHOTO M KOMIIO3ULUHU IBYX
(byHKUNH, 3HATH TPOU3BOHBIE 3JIEMEHTAPHBIX (PYHKIIHUII;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI IPOU3BOAHOM [T pelIeHHs 3a/a4.

MHo:xecTBa H JIOTHKA:

CcBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIlEpalluy HaJl MHOXKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapar JUisl ONMCAHUS PEAIBHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEMETOB;

CBOOOJIHO ONEpUPOBaTh IMOHATHAMM: OIpEIENIeHHE, TEOpeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTeJbCTBO, pPABHOCHIbHBIE YpPaBHEHUS U
HEPaBEHCTBA.

COJAEPKAHUE OBYYEHUA

Yuciia 1 BIYUCICHUSA

Pannonaneneie yncia. OOBIKHOBEHHbIE U JECATUYHbBIE APOOH, MPOLEHThI, OECKOHEUHbIE
nepuojuyeckue apodu. Ilpumenenue apoGeil 1 MPOLEHTOB Ul PELIeHUs IPUKIIAJAHBIX 3aa4 U3
Pa3JIMYHBIX OTPACIICH 3HAHUHN U PEaJIbHOM )KU3HU.

JleiicTBuTenpHble uncia. PanuoHanbHble M MppalMOHANbHBIE yuciaa. ApudmeTnyeckue
ornepauuu ¢ JEHCTBUTEIBHBIMHU 4YHCIaMH. MOAyb AEHCTBUTEIBLHOIO YMCIA U €r0 CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, IpaBWa OKPYIJICHUs, NPUKUIKA M OLEHKAa pe3yJjbTara
BBIYMCIICHUM.

Crenensb ¢ nensiM nokasareneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit Gpopmsl
3aIUCHU ACUCTBUTENBHBIX YUCEII JUIl PELICHUS TPAKTUUECKUX 3a/1a4 U IIPEICTABIICHUS TaHHbIX.

Apudmerndeckuil KOpeHb HaTYpaJIbHOM CTENIEHU U €ro CBOICTRA.

CremneHp ¢ palMOHAIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOTapU(MBI.

CuHyC, KOCUHYC, TaHIT€HC, KOTAHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUsI M HEpaABEHCTBA

ToxnecTBa W TOXIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHHUS.
PaBHOCHIIBHBIE YpAaBHEHMS U YpaBHEHUs-CIIEACTBUs. HepaBeHCTBO, pellleHre HEPaBEHCTBA.

OcCHOBHBIE METO/Ibl PEIICHUSI LENbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouwiessl OT OJHOM IEepeMEHHOM. JleneHue MHOroudjgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koadduuuentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YHUCIOBBIX BHIPAXKEHUH, COICPIKAIINX CTENICHU U KOPHH.

WppauvonaneHble  ypaBHeHHs. (OCHOBHBIE METOABI  PELICHHS  HMPPalMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS 10KA3aTEIbHBIX YPABHEHU.

[TpeoOpa3oBanue BhIpaKEHUH, COAEPIKAIINX JIOTApU(PMBI.



Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI PELICHHUS JIOrapU(PMUUECKUX
YpaBHEHUM.

OcHoBHbIe TpuUroHomerpudeckne (opmynsl. I[IpeoOpaszoBanue TPUTOHOMETPUUECKUX
BbIpaXE€HUM. Penienrne TpuroHoMeTpuyecKux ypaBHEHUM.

Pemienne cucteM JIMHEHHBIX ypaBHEHUM. Marpuiia CUCTEMbl JIMHEHHBIX YpaBHEHHUI.
Onpenenurens MaTpuilbl 2X2, €ro reOMETPUYECKHl CMBICI U CBOMCTBA, BBIYMCICHUE €ro
3HAuEHUs, IPUMEHEHNUE OIPENEIUTENS ISl PELLICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemienue
IIPUKJIAHBIX 3a7a4 ¢ IIOMOLIbI0 CUCTEMBI JINHEHHBIX ypaBHeHUH. MccienoBanne nocTpoeHHON
MOJIEJIH C TOMOLIBIO MAaTPHULL U ONIPENCIUTEIIEH.

IlocTpoeHrne MareMaTHYeCKUX MOJENEW pealbHOM CUTYyallUH C IIOMOIIBI) YPaBHEHUH U
HepaBeHCTB. IIpuMeHeHHe ypaBHEHUN M HEPABEHCTB K DPELIECHUI0 MaTEeMaTHMUYECKUX 3a7ad U
3ajjay U3 pa3IMuHbIX 00JacTell HayKH U peabHOM KU3HU.

DOyHKIUM U rpadpuKu

OyHKus, crnocodbl 3anaHus (QyHkuuu. B3ammuo obOparsbie (ynxmun. Kommosuius
¢ynkuuit. ['paduk pyHkumuu. DnemMeHTapHbIe peodpa3zoBaHus TpaPuKOB (HYHKITHIA.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHU ¢pynkunu. Hynu ¢ynkuuu. [Ipomexyrku
3HAKOMOCTOsAHCTBA. YéTHbIe M Heu€THble GyHKIuU. Ilepuoanueckue Qynkuuu. [IpomexxyTku
MOHOTOHHOCTH (yHKIHMU. MakcCUMyMbl 1 MUHUMYMBI QyHKIHU. Hanbosnpinee u HanMeHbIIee
3Ha4YeHUs (PYHKIIUU Ha TPOMEKYTKE.

JluneliHasi, KBajipaTU4YHas U JpOOHO-TMHENHHas GYHKIUU. DIIeMEHTapHOe UCCIel0BaHUE U
HOCTPOCHUE UX I'PaPHKOB.

Crenennass (QyHKIHMS C HAaTypaJbHBIM M LEJbIM TokaszareneMm. EE cBolicTBa U rpaduk.
CpoiicTBa 1 rpaduK KOpHA N-Of CTeneHW Kak (PYHKIMH OOpaTHOM CTENEHH C HATYpaJbHBIM
IIOKAa3aTeJIEM.

[Toka3zarenbHas u jgorapudmuueckas GyHKIUH, UX cBOMCTBA U rpaduku. Vcnonb3oBaHue
rpaduKoB QYHKIUH I pelIeHNsT ypaBHEHUH.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpPEIEICHUE TPUTOHOMETPUUYECKUX (PYHKIMN
YHCIIOBOTO apryMEHTA.

@OyHKIMOHATbHbIE 3aBUCUMOCTH B pEaJIbHBIX Ipolieccax U siBeHUsX. I paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTH4yecKoro aHajaimsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS MOCe0BaTeNbHOCTEH. MeTo MaTeMaTnyecKoi
WHAYKIMA. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEN0BATENBHOCTH. VcTOpUS BO3HUKHOBEHHS
MaTeMaTHUYeCKOI0 aHalln3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudpmernueckas U reoMerpuueckas —mporpeccud.  beckoHeyHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH IeOMETPUUYECKONW MPOTpPEeCCHH.
JIuHeMHBIN W OKCHOHEHIUAIbHBIA pocT. Yucimo e. Dopmyna CIOXKHBIX IPOLICHTOB.
Hcrnonbs30BaHne NMPOTpECCUu Il pELIEHUS PEANIBHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKuMH M uX cBoWcTBa. Touku pas3pbiBa. ACHUMITOTHI TpadUKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpPEpBIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB JUIS pEIIeHUs
HepaBeHCTB. [IprMeHeHne CBOWCTB HEMTPEPBIBHBIX (DYHKLUH /IS peIIeHHs 3a/1a4.

[lepBas u BTOpas npousBoaHbie GyHKIHH. OnpeneneHne, TeOMeTPUISCKU 1 HU3HIECKUI
CMBICI POU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpa@uKy QyHKINH.

[Tpou3BoiHBIE 3NeMEeHTapHBIX QyHKIUH. [Ipon3BoiHAsS CyMMBI, TPOU3BEICHUS, YACTHOTO
U KOMITO3UIIMU (YHKIUH.

MHoxkecTBa M JIOTHKA



MHoOecTBO, onepalii HaJl MHOKECTBAMHM U UX CBoMcTBa. J[marpammel Diinepa—Benna.
HpI/IMeHeHI/Ie TCOPCTUKO-MHOXKCCTBCHHOI'O aIirapara Jisi OINHCaHHA PCajibHbIX HPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIC YPABHEHHUS.



TEMATHYECKOE IINTAHUPOBAHUE

n/n

HaumeHoBaHue pa3aesioB U TeM
NPOrpaMmblI

KoaunuecTBO 4acos

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoTshI

B T.4. Yachbl
no padoueit
nporpamme
BOCIIMTAHUSA

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

[ToBTOpenue kypca 8 - 9 xmacca

MHOKeCTBO JIeHCTBUTEIIHFHBIX YHCE]I.
MpHuorounensl. PanimoHanbHbIe
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YPABHEHUN
BocriumamenbHbil ypoK no meme:

«[pasa u oba3aHHocmMu»

10

12

https://resh.edu.ru/

Oyukuuu u rpagpuku. CreneHHas
(GYHKIMS C LIEIbIM ITOKa3aTeneM

Apudmerndeckuil KopeHb N-0i
crenenu. MppanvoHanbHbIe
yYpaBHEHUS

[TokazarenbHast PyHKIIMS.
[Toka3arenbHble ypaBHEHHUS
BocrniumamesnbHelli ypok no meme: «A
epaxc0aHuH Poccuu!»

12

15

12

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

Jlorapudmuueckas GyHKIUS.
Jlorapudmudeckue ypaBHEHUS
BocnumamenoHeili ypok no meme: «Tgoe
300posbe- meoe bozamcmeo!»

18

https://resh.edu.ru/

TpuronomeTrpuyeckue BIPaXXEHUS U
ypaBHEHUS

22

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

BocnumamenbHbili ypoK o meme:
«lopdumcs ceoeli cmpaHoli, copoumcs
ceoum rocesnxkom!»

https://resh.edu.ru/

8 [TocenoBaTeIbHOCTH M IPOTPECCUH 10 1
9 HenpepsiBHble QyHKINH. 20 1 https://resh.edu.ru/
IIpounsBonHas
10 [ToBTOpEHHE, O606H16HI:I€, 5 ) https://resh.edu.ru/
CHCTEMaTH3alus 3HAaHUHA
OBLIEE KOJIMYECTBO YACOB I1O0 136 10

[MTPOI'PAMME
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