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Pabouas nporpamma 1o anredpe as 10-11maccoB paccMoTpeHa Ha 3aceiaHuM Kadeaphl eCTEeCTBEHHO-MAaTEMaTHYECKUX HayK mpoTokos Nel ot
28.08. 2023, yTBepxkaeHa npukasoM aupekropa MAOYVY «l'opoackas rumnaszus Nel» Nel78 ot 29.08.2023r.

VYuebublil Kypc «Anrebpa ¥ Hayajga MaTEeMaTHYECKOTO aHAIM3a» SIBIIETCS OJHUM M3 HambOoyiee 3HAUYMMBIX B MPOrpaMMe CPEIHEro OOIIero
00pa3oBaHMsl, MOCKOJIBKY, C OJHOW CTOPOHBI, OH 00ECIeurnBaeT MHCTPYMEHTAIbHYIO 0a3y Uil M3y4YeHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C
JOpyroil CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHHE OOYYaloIIUXCsl Ha YpPOBHE, HEOOXOIUMOM JUIsi OCBOCHHS HH(OPMATHKH,
OO0IIeCTBO3HAHUS, UCTOPUHU, CIOBECHOCTH M JPYTUX AUCHUIUIMH. B pamkax IaHHOrO y4eOHOro Kypca oOydaroluecst OBJa/IEBAIOT YHHBEPCAIbHBIM
S3BIKOM COBPEMEHHOM HayKH, KOTopast GopMyIupyeT CBOM JOCTHKEHUS B MaTEMaTUIeCKOH Gopme.

VYuebHblil Kypc anreOpbl ¥ Hadajd MaTeMaTHYeCKOro aHalu3a 3aKJa/bIBaeT OCHOBY Ui YCIICIIHOTO OBJAJCHHS 3aKOHAMHU (U3UKH, XUMHH,
OMOJIOTUH, MOHMMAHHUS OCHOBHBIX TEHACHUUH pa3BUTHS SKOHOMUKHA M OOIIECTBEHHOW >KM3HM, IO3BOJISIET OPHEHTUPOBATHCA B COBPEMEHHBIX
U(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HMCIIOJIb30BaTh WX JUIA AajbHeWIero o0pa3oBaHus U B OBCEAHEBHOM XHU3HHU. B TO ke Bpems
OBNIajicHue aOCTPAaKTHBIMU M JIOTHYECKH CTPOTUMH KOHCTPYKLUMSAMH anreOpsl M MaTeMaTHYeCKOTO aHalu3a pa3BUBAeT YMEHHE HaxOIHUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTB, JOKA3bIBaTh YTBEPXKIEHHUS C TOMOLIbI0 HHAYKIMH M PpacCyXIaTh JAEAYKTUBHO, HCIOJIBb30BATh
0000111eHIe U KOHKPETU3AIHI0, a0CTparupoBaHUe U aHAIOTHIO, (POPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBILILICHHE.

B xome m3yuenus yweOHOro Kypca «Anrebpa M Hayala MaTeMaTHYECKOTO aHajaM3a» OOYyYaroIluecs MOJY4YaroT HOBBIM OMNBIT pPEUIeHHUs
NPUKIAJHBIX 3a/1a4, CAaMOCTOSITENIFHOIO TOCTPOCHUS MaTeMaTHYECKUX MOJeNeil peajbHbIX CHUTyallMid, MHTEPIPETAlMH MOJYYCHHBIX PpeIICHUi,
3HAKOMSTCA C IPUMEpaMH MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MIPUPOJIE, HAYKe U UCKYCCTBE, C BBIJAIOIIMMUCS MaTEMaTUIECKUMU OTKPBITUSIMH U UX
aBTOpaMHU.

VYuebHblii Kypc o00dazaeT 3HAYMTENBbHBIM BOCIHMTATENBHBIM IOTEHIMATIOM, KOTOPBIA peaju3yercss Kak uepe3 Y4yeOHBId MaTepuall,
CIOCOOCTBYIOUIMH (OPMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHMSA, TAK M uepe3 Creuu(uKy ydyeOHOM IeATeIbHOCTH, TpeOyIoIeld MNpoJOKUTEIbHON
KOHIICHTPALMU BHUMAHUS, CAMOCTOATEIBHOCTH, AKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJIyYEHHBII pe3ybTar.

B ocHoBe MeTouKM 00y4eHus anredpe U HayajaM MaTeMaTUYeCKOro aHaju3a JISKUT eATeIbHOCTHBIN MPUHIIUIT O0YUYCHHUS.

B crpykrype yueOHOrO Kypca «Anredpa U Hayajla MaTeMaTUYECKOr0 aHAIN3a» BBIICICHBI CIEAYIOLINE COJAepKATEIbHO-METOIUUECKUE JTMHUU:
«Yucna u BeruucaeHus», « PyHKINU U rpadukny, « Y paBHEHHS U HepaBeHCTBa», «Hauana maremarnyeckoro ananusa», « MHOXecTBa U Joruka». Bee
OCHOBHBIE COJIEPIKATEIbHO-METOANYECKHE JHMHUM H3y4yalOoTCsl HAa NPOTSDKEHHM JBYX JIET OOY4YEHHs Ha YpOBHE CpelHEro oOmero odpa3oBaHMA,
€CTECTBEHHO JOIOJHSASA APYT JIpyra M MOCTENEHHO HACHIAsCh HOBBIMM TeMaMHU U pazzaenamu. J[aHHbBIN yueOHBINH Kypc SBISETCS MHTETPATUBHBIM,
MIOCKOJIbKY 00bEIUHSIET B ce0e CoiepKaHne HECKOJIBKMX MaTeMaTHYECKUX AUCIUIUINH, TAKUX KaK ajaredpa, TPUrOHOMETPHs, MaTeMaTHUECKUI aHaIu3,
TEOpHUsl MHOXKECTB, MaTeMaThyeckas Jjoruka u apyrue. Ilo mepe Toro kak oOydaromiyecs OBIAJAEBAaIOT BCE 0Oojiee MIMPOKUM MaTEMaTHYECKUM
anmaparoMm, y HUX HOCJIEI0BATEIbHO (OPMHUPYETCS M COBEPIICHCTBYETCS YMEHHUE CTPOUTh MAaTEMaTHUECKYIO MOJIeNIb PeabHOI CUTyalluu, IPUMEHSTh
3HAHUS, MOJy4YEeHHBbIE MPU M3YYCHUH Y4eOHOro Kypca, JUIsl PEIICHUS CaMOCTOSATENBHO CPOPMYIMPOBAHHONW MaTeMaTHYECKOH 3ahayd, a 3aTeM
MHTEPIPETHPOBATH CBOW OTBET.



ConepxaTenbHO-MeToAnYecKas JTUHUA «YUucaa ¥ BBIYMCICHUS» 3aBepllaeT (OpPMUPOBAHUE HABBIKOB MCIIOIB30BaHMS JICHCTBUTEILHBIX YHMCEI,
KOTOpoe OBLJIO HayaTO Ha yYpOBHE OCHOBHOTO oOmiero oOpasoBanusi. Ha ypoBHe cpennero obmiero oOpa3oBaHus 0c000€ BHHMAaHHUE YAETSAETCS
(OpMHPOBAHHIO HABBHIKOB PALMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONUX B €eOS HMCIOJIb30BAaHHE PA3IMUYHBIX (HOPM 3alucH YHcia, YMEHHE JeiaTh
NPUKHUIKY, BBIIOIHATH NPUOIMKEHHBIE BBIUMCIICHUS, OIICHWBATh YMCIIOBBIE BBIPAKEHUS, pab0OTaTh ¢ MaTeMaTHYECKUMH KOHCTaHTaMH. 3HAKOMBIE
00y4aromuMcsi MHOXKECTBA HATypaJIbHBIX, LIEJbIX, PALIMOHAIBHBIX U JCHCTBUTEIBHBIX YHCEN JOMOJIHSAIOTCS MHOXXECTBOM KOMIUIEKCHBIX uucesl. B
KaX/IOM U3 3TUX MHOXECTB pPacCMAaTPHBAIOTCS CBOMCTBEHHBIE €My CIIEHU(PHUECKUE 3aJa4l U ONEPaLUu: JeJIeHHe Halleso, ONepUPOBaHUE OCTaTKaMU
Ha MHOJKECTBE IIEJIBIX YHCEJ, 0COObIE CBOMCTBA PAIlMOHAIBHBIX U UPPALMOHAIBHBIX YUCEIl, apU(PMETHUECKUE ONEPalliH, a TAaKXKe W3BJICUEHUE KOPHS
HaTypaJIbHOM CTEIIEHHU Ha MHOKECTBE KOMIUIEKCHBIX 4Kcell. biiaronaps nociaenoBarelbHOMY pacIlMpPEHUIO KPyra UCIOIb3YEMbIX YUCENl U 3HAKOMCTBY
C BO3MOXKHOCTSIMU MX HMPUMEHEHHUs JJISl PEIICHUs Pa3INuHBIX 337134 (popMUpyeTCs MpeJCTaBlIeHHEe O €IUHCTBE MaTeMaTHKU KaK HayKd U €€ poiu B
MOCTPOSHUU MOJIEJIEH peallbHOTO MUPA, IMUPOKO UCIIOIB3YIOTCS 0000IIEHNE U KOHKPETH3ALIIHSL.

Jlunus «YpaBHEHUSI U HEPABEHCTBA» pEaM3yeTCsi Ha MPOTSIKEHUU BCEro OOy4eHHUs Ha YpPOBHE CpeIHEro o0Iero oopa3oBaHMs, MOCKOIbKY B
Kaxa0M pazzeine [IporpaMmbl IpeayCMOTPEHO pelIeHne COOTBETCTBYIONINX 3a/1au. B pesynbrate oOydarolyecs OBIaeBalOT pa3IMuyHbIMU METOAAMU
peleH s palOHAJIbHBIX, HPPALMOHAIBHBIX, TIOKAa3aTEIbHbIX, JIOTapU(PMUIECKIX U TPUTOHOMETPUUYECKUX YPaBHEHUN, HEPABEHCTB U CUCTEM, a TaKXKe
3aja4, coep)Kauux mnapamerpsl. llogydeHHble yMEHHs HIMPOKO HCIOJB3YIOTCS NPU HCCIENIOBaHMM (DYHKIHMH C MOMOILBIO MPOU3BOAHOM, HpU
peleHNH MPUKJIAIHBIX 33724 U 33J]ad Ha HaXO0X/IeHUEe HauOOJIbIINX U HAMMEHBIINX 3HaUeHU QyHKuuu. /laHHas conepkaTenbHast TUHHUS BKIIOYACT B
ce0st Takxke (POPMHUPOBAHUE YMEHUH BBINOJIHATH PACUYETHI 10 (hopMysiam, MPeodpa3oBaHUs pAllHOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKIX
BBIPQ)KEHUH, a TakXKe BBIPAKECHUH, COJEpXKAallUX CTerneHH U JorapudMmel. bmarogaps u3ydeHuio anreOpandeckoro Marepuana HMPOUCXOIHUT
JanpHeilee pa3BUTHE aIrOPUTMHYECKOTO U a0CTPAKTHOTO MBIIUICHUS 00yJaromuxcs, GOpMUPYIOTCS HAaBBIKH JISAYKTUBHBIX pacCyXJIECHHH, paboThI ¢
CHUMBOJIbHBIMH (pOpMaMH, MPEJCTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJE PAaBEHCTB U HEpaBEHCTB. AnreOpa mpeiaraet 3(h(eKTuBHbIC
MHCTPYMEHTBI JUIsl PELIEHUs IPAKTUYECKUX U €CTECTBEHHO-HAYYHbIX 3a]a4, HAIJISAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK s3bIKa HAYKU.

ConepxatenbHo-MeToandeckas JTuHUS «DyHKIMU W rpaduKW» TECHO MEperieTaeTcss ¢ JPYrUMH JIMHUSAMH Yy4eOHOro Kypca, MOCKOJBbKY B
KaKOM-TO CMbIcIe 3a7aéT TOCIEJOBAaTENbHOCTh HM3y4YeHHMs MaTepuana. V3ydyeHue CTEeNeHHOW, IO0Ka3aTeslbHOM, JiorapuMuU4eckoil u
TPUTOHOMETPUUYECKUX (PYHKIMH, UX CBOWCTB U Ipa)MKOB, UCIIOJIb30BAaHHE (PYHKUMH IS pelIeHUs 3a/1a4 U3 JPYTruX Y4eOHBIX IPEAMETOB U PealbHOM
JKU3HU TECHO CBSI3aHO KAaK C MaTeMaTHYECKUM aHAJIU30M, TaK U C pPelICHHEeM ypaBHEHHH M HepaBeHCTB. IIpu 3TOM 0ojbllioe BHUMaHUE YENsAeTCs
(bopMHpOBaHHIO YMEHHS BBIpaXaThb (POpMyJIaMU 3aBUCUMOCTH MEXKAY PAa3JIMYHBIMHU BETUUYMHAMHM, UCCIIEOBATh MOJYYEHHbIE (DYHKIIUH, CTPOUTH MX
rpaduku. MaTepuan 3TOH colep)KaTeIbHOM JMHUM HAlleJIeH Ha Pa3BUTHE YMEHMH M HABBIKOB, MO3BOJISIOIIMX BBIPAXaTh 3aBUCHMOCTH MEXITY
BEIMYMHAMU B DPa3NU4HOM (opme: aHamuTHyeckoW, rpaduyeckoil M cioBecHOW. Ero m3ydenue crnocoOCTBYEeT pPa3BUTHIO aITOPUTMHUYECKOTO
MBILUIEHUS, CHOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AIMH, UCTIONIb30BaHUIO aHAJIOTHHA.

CopepxarenpHas JuHus «Hauama maTemMaTHMuecKoro aHaiau3a» II03BOJISIET CYIIECTBEHHO pacIIUPUTh KPyr KaK MaTeMaTH4ECKUX, TaK U
NPUKIAJHBIX 33714, JOCTYIMHBIX OOy4YalOIIMMCs, TaK KaK y HUX MOSBISETCS BO3MOXHOCTb CTPOHUTH TPa(UKH CIOXKHBIX (PYHKLHUH, OMpEAEsATh UX
HauOoOJbIINE M HAUMEHBIIWE 3HAYCHMsS, BBIYMCIATH IUIomand (uryp u oOBEMBI Tel, HAXOAUTh CKOPOCTH M YCKOpPEHHMs mpoueccoB. [lanHas



CoJiep>KaTeNbHas JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH IOCTPOCHHS MATEMAaTHUYECKUX MOJENeld peallbHbIX CUTYyallud, TMO3BOJIIET HAXOAWThH
HAWIy4Illee pPEIICHHE B TPUKIAIHBIX, B TOM YHCJIE COIUAIBHO-DKOHOMHUYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTHYECKOTrO aHaJIM3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, POPMATBHO-JIOTHYECKOTO U KPEATUBHOTO MBIIUICHUS, (DOPMHUPOBAHUIO YMEHHUI PACIIO3HABATH MPOSBICHUS
3aKOHOB MaTeMAaTUKH B HayKe, TEXHMKE M HUCKyccTBe. OOywarompecss y3HAIOT O BBIJAIONIUXCS pe3ylibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHS
MaTeMaTHKHU KaK HayKd, ¥ 00 UX aBTOpax.

CopepxarenpHO-MeTOMYEeCKast TMHUS «MHOXKECTBAa M JIOTUKa» BKIIOYAET B ce0s 3JIEMEHTHI TCOPHUH MHOXKECTB U MATEMaTHYECKOW JIOTHKH.
TeopeTHKO-MHOKECTBEHHBIE MPEACTABICHUSI MPOHU3BIBAIOT BECh KypC IIKOJBHONW MaTeMAaTHKH W MPEAJaraloT HauboJiee YHUBEPCAIBbHBIN S3BIK,
OOBEIMHSAIOMINN BCE pa3/iesibl MAaTEMATUKH U €€ MPUIOKCHHI, OHU CBS3BIBAIOT Pa3HbIe MAaTEMATUYECKHE IUCIUIUIMHBI U MX MPUIOXKEHUS B €IUHOE
nenoe. [Toaromy BakHO JaTh BO3MOKHOCTh O0yUaIOIEeMyCsl TOHUMATh TEOPETUKO-MHOKECTBEHHBIHN S3bIK COBPEMEHHONW MaTeMaTUKU U MCIIOJIb30BATh
€ro JUisl BBIPQKEHUS CBOUX MbIcied. JIpyruM BaKHBIM NPU3HAKOM MATEMAaTHKH KaK HAayKd CIeAyeT MPU3HATh CBOWCTBEHHYIO €W CTpPOrOCTh
00OCHOBaHMU U CIEIOBAaHWE ONPEICICHHBIM TPaBHJIAM IOCTPOCHHS JIO0Ka3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTAMH MAaTEMaTUYECKOW JIOTUKH
CHOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS OOYYaroIIUXCs, MO3BOJSET MM CTPOUTH CBOM PACCYKIEHUS HAa OCHOBE JIOTUYECKUX MPaBUII,
(hopMUpyeT HABBIKU KPUTHUYECKOTO MBIIICHUS.

B yueOHOM Kypce «AnreOpa M Hadajga MAaTeMaTHYECKOTO aHaIN3a» IMPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJCIHPOBAHUS, KOTOPHIE
MPHU3BaHbI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB IMMOCTPOCHHS MOJIENICH PEAIbHBIX CUTYAIIHid, UCCICIOBAHUS ITHX MOJIEJICH ¢ IMOMOIIBIO ammapaTa
anreOpbl 1 MAaTEMATHUECKOTO aHajIn3a, MHTEPIPETAMH TOJYYEHHBIX Pe3yJabTaToB. Takue 3aqaHus BILICTCHBI B KaXABIH W3 Pa3/IeloB MPOrPaMMBI,
MOCKOJIbKY BECh MaTepHall y4eOHOTo Kypca IIHPOKO MCHOIB3YETCs JUIsl PelleHUs MPUKIAAHBIX 3a1ad. [Ipu pemeHnn peaqbHbIX MPAKTUYECKUX 33ad
oOyJaroluecss pa3BUBAIOT HAOIOATEIBHOCTh, YMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOIB30BaTh AHAJOTHIO, 0000IIaTh H
KOHKPETU3UPOBaTh npodiemy. JlesTensHOCTh Mo (hOPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX 3a/1ad OPraHU3YeTCsl B MPOIECCe M3YUEHUS BCEX
TeM yueOHOro Kypca «Anredpa 1 Hayaiaa MaTeMaTHIEeCKOTO aHAIHA3ay.

Ha u3ydenue yueOHOro Kypca «AnrebOpa u Hadajga MaTeMaTHYECKOTo aHaiau3a» oTBoauTcs 272 yaca: B 10 ximacce — 136 gacoB (4 yaca B
Heneno), B 11 ximacce — 136 yacoB (4 yaca B HECIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYUCICHUSA

Parmonansueie yncna. OOBIKHOBEHHbIE M JECSATUYHbBIC JIpOOM, MPOIEHTHI, OECKOHEUHbIe mNepuoandeckue Apobu. Ilpumenenue apobeit u
IIPOLICHTOB ULl PELLICHUs IPUKIIAIHBIX 3aa4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUHU U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE YKcha. PalMoHanpHble U MPPAalMOHANbHBIE YMCIa. ApHU(PMETHYECKHE ONepaliy C JACHCTBUTENBbHBIMU 4HCIaMH. Moayib
JEeWCTBUTENFHOIO YHCIIA U €ro cBoMcTBa. [IpnOImKEéHHbIC BBIYUCICHNUS, IPAaBUIIa OKPYTIICHUS, IPUKHJIKA U OI[CHKA Pe3yJIbTaTa BRIYMCICHHUMN.

Crenenp ¢ 1ensiM mnokaszareneM. bunom Heiorona. Mcmosb3oBaHue MOAXOASMIEH (OpPMBI 3amMCH ACHCTBUTENBHBIX YUCEN JAJS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

Apudmerndeckuii KOpeHb HaTYpaJbHON CTEIIEHH U €r0 CBOICTBA.

CreneHsp ¢ pallMOHaJIbHBIM [IOKA3aTEIEM U €€ CBOMCTBA, CTENEHb C AEMCTBUTEIbHBIM [10KA3aTEIEM.

Jlorapudm uucna. Colicta norapudma. JlecaTuuHble U HATypalbHbIEC JOrapU(PMBbI.

CuHycC, KOCUHYC, TAHT'€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YHCIIOBOTO apryMeEHTa.

YpaBHeHUS M HEPABEHCTBA

ToxnecTBa W TOXICCTBEHHBbIE IMpPeoOpa3oBaHUs. YPaBHEHUE, KOPEHb ypaBHEHHs. PaBHOCHIIbHBIC ypaBHEHHMS M ypaBHEHMSA-CIICICTBUS.
HepaBeHcTBO, pellleHrE HEPABEHCTBA.

OCHOBHBIE METOJbI PEIICHUS LENbIX U IPOOHO-pallMOHAIBHBIX YPAaBHEHUH W HEPaBEHCTB. MHOTOYJIeHBI OT OJHON mNepeMeHHOH. JleneHue
MHOTO4JIEHa Ha MHOTO4JIeH ¢ ocTaTkoM. Teopema be3y. Muorounensl ¢ riensiMu ko3 dunmenramu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHUN, COACPIKAIIMX CTENICHH U KOPHHU.

HppanuonanpHele ypaBHeHHU. OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHAIBHBIX YPABHEHUM.

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELIEHMSI I0KA3aTEIbHBIX YPaBHEHUIA.

[IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIIMX JIOTAPU(MBIL.

Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE METObI PEIICHUS JIOTapu(PMUUECKUX YPABHEHUI.

OcHoBHBIE TpUrOHOMETpUUEcKue Gpopmybl. [IpeobpazoBanre TPUTOHOMETPUUECKUX BhIpaXKEHUHN. Pellienre TpuroHoMeTpu4eckux ypaBHEHHH.

Pemenue cucreM IUHENHBIX ypaBHEHUI. MaTpuiia cCUCTEMbI JIMHEWHBIX ypaBHEHUM. ONpeaenuTellb MaTpuLbl 2X2, ero reOMETPUIECKUI CMBICT
U CBOMCTBA, BBIYUCIICHUE €r0 3HAYCHMs], IPUMECHEHUE ONPEIECIIUTEN Ul PEIICHHs] CUCTEMBI JIMHEWHBIX YpaBHEHMN. PellleHre npuKiIaaHbeIX 3a1a4d C
IIOMOILIBIO CUCTEMBI JINHEWHBIX YpaBHEHUHN. VccnenoBaHue ocTpOeHHOM MOJENH € IIOMOIIBI0 MAaTPULL U ONIPEIEIIUTEIICH.

ITocTpoeHre MaTeMaTHYECKUX MOJEIIEH pealbHOM CUTyalluy C IIOMOLIBIO YPABHEHUN U HEPABEHCTB. lIpuMeHeHne ypaBHEHUI U HEPABEHCTB K
PELICHUIO MaTeMAaTUYECKHX 33/1a4 U 3ajla4 U3 pa3IMyHbIX 00JacTeil HAyKu U peabHOMN JKU3HU.



DYyHKUMH U TPaPUKHU

@Oynkius, cnocoObl 3amgaHus QyHkuuu. B3aummuo oOpatnele ¢ynkuumu. Kommosunms ¢yskuuil. I'padux  dyHkmum. OnemeHTapHBIE
npeoOpa3oBaHus rpapuKoB QyHKIHA.

OO6nactp ompesneneHuss U MHOXKECTBO 3HaueHU ¢yHkumu. Hymu ¢ynkumu. IIpoMexyTkn 3HaKONOCTOSHCTBA. UETHBIE U HEUETHBIC (DYHKIIHMH.
[Tepuonnueckue GyHkuuu. [IpoMexyTkn MOHOTOHHOCTH (pyHKIMH. MakcuMymbl 1 MUHHUMYMbl (yHKUMU. Haubosbliee 1 HauMeHbllee 3HAYCHHUS
(GYHKIMU HAa TPOMEXKYTKE.

Jlunelinasi, KBaJpaTu4Has U JpOOHO-THMHEHHAS PYHKIUHU. DIEMEHTApHOE UCCIIC0OBAHUE U TIOCTPOCHUE UX IPa(UKOB.

CreneHHast pyHKUUS C HATYpaJbHBIM U IeNIbIM NoKa3areneM. E€ cBoiicTBa u rpaduk. CBoHCTBa U rpaduk KOPHS N-Oi CTENEeHU KakK (YHKLIUU
00paTHOM CTENEHH C HAaTypaJIbHBIM ITOKa3aTelIeM.

[Toka3zarenbHas u orapudmMuyeckas GyHKIIMU, X CBOWCTBA U Tpaduku. Vicrionp3oBanue rpadukoB GyHKIMN A7 peIIeHUs] YpaBHEHUM.

Tpuronomerpudeckas OKpy>KHOCTb, OIIPe/Ie/IEHHE TPUTOHOMETPUYECKUX (PYHKIUN YUCIOBOTO apryMEHTA.

@OyHKIIMOHAIBHBIE 3aBUCUMOCTH B PEaJIbHBIX MpoIeccax U sSBICHUAX. I papuku peasbHbIX 3aBUCUMOCTEHA.

Hayana MmaTeMaTH4eCKOro aHAJIM3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs TOCIEIOBaTEIbHOCTEH. MeToJq MareMaTHYecKOW WHAYKUMH. MOHOTOHHBIE W OTpPaHUYCHHBIC
MOCJIeI0BaTeNbHOCTU. MICTOpHUS BOSHUKHOBEHHSI MAaTEMAaTHYECKOT0 aHAIM3a KaK aHaIn3a OECKOHEUYHO MaJIbIX.

Apudmerndeckas U reomMeTpuueckas nporpeccuu. beckoneuno yOwiBaromias reomerpuueckas mnporpeccus. Cymma 0€CKOHEYHO yOBIBaroIIen
TEOMETPUYECKON Mporpeccuy. JIMHEWHBIM U SKCIOHEHIMAIBHBIA pocT. Yucno e. dopMmyia ClI0KHBIX MPOLEHTOB. Mcronb30BaHue MPOrpecCuy IS
pelIeHus pealIbHbIX 3a7a4 IIPUKIIATHOTO XapaKTepa.

HenpepoiBable QyHKIME U ux cBoiicTBa. Touku paspeiBa. AcUMOTOTH rpadukoB ¢yHkuuil. CBOHCTBa (YHKUMN HENPEPHIBHBIX HA OTPE3KE.
MeToa HHTEpBAJIOB JUIsl pelieHHs HepaBeHCTB. [IprMeHeHre CBOMCTB HeNPEPhIBHBIX (DYHKIMNA AJIS pEIIeHUs 3a/1a4.

[TepBas u BTOpas npowusBojHbIe GyHKIMH. OnpeneneHne, reOMeTpUIeCKiii U (PU3MUECKHd CMBICT MPOU3BOJHON. YpaBHEHUE KacaTelbHOU K
rpaduKy QyHKIHH.

[Tpou3sBoHbIE NeMeHTapHbIX GYHKUMN. [Ipon3BoaHAS CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3UIIMH (DYHKIIHHA.

MHoxecTBa M JTOTHKA

MHoKecTBO, ONEpaluy HaJl MHOXKECTBAMU U UX cBoiicTBa. J{narpammsl Oiinepa—BenHa. IIpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO anmapara
IS OTIMCaHUS PEabHBIX MPOIECCOB U SBJICHUM, IPH PEILICHUH 33]a4 U3 APYTHX YUeOHBIX MIPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMATHYECKOTO 00BEKTA, CIE/ICTBHUE, JOKA3aTEIbCTBO, PABHOCUIILHBIC YPABHEHHUSL.



11 KJIACC

Yuciia 1 BbIYUCICHUSA

Hatypanbaple u 1enple uucia. [IpuMeHeHHe TPHU3HAKOB MEIMMOCTH IENBIX YWCed, HauOoibmui oOmmit nenurens (mamee — HOJ) u
HauMeHsblIee obmee kpatHoe (nanee — HOK), ocraTtkoB no Mmoayito, anropurMa EBkinaa /uis pereHus 3aay B LeIbIX Yhciax.

KommnekcHble ymcna. AnreOpanueckas M TPUTOHOMETpHUYEcKash (OpMBI 3amMCH KOMIUIEKCHOTO uucia. ApudmerHueckue onepaunuu ¢
KOMIUIEKCHBIMU uuciaMu. M300pakeHne KOMIUIEKCHBIX 4YHCel Ha KoopauHaTHOW tuiockoctu. dopmyna Myaspa. KopHu n-oif creneHu u3
KOMILIEKCHOTO yncia. [[puMeHeHne KOMITJIEKCHBIX YHCeN JUIs pelleHns (PU3NIECKUX U TEOMETPUUECKUX 3aau.

YpaBHeHUS M HEPABEHCTBA

Cucrema 1 COBOKYIHOCTh YpaBHEHUI U HEPaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI M CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C MOMOILBIO TPUTOHOMETPUYECKON OKPYKHOCTH. Perienne TpHroHoMeTpuueCcKuX HEpaBEeHCTB.

OCHOBHBIE METO/IbI PEIICHHS [TOKA3aTEeIbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHSI CUCTEM U COBOKYITHOCTEH pallMOHaIbHBIX, UPPALIMOHATIBHBIX, IOKA3aTEIbHbIX U JIOrapu(pMUUECKUX YPaBHEHHMA.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IApAMETPAMHU.

[IpumeHeHne ypaBHEHMH, CHCTEM M HEPABEHCTB K PELICHMI0O MAaTEMAaTHYECKHUX 33/a4 M 3aJlad U3 Pa3InYHbIX o0JacTedl HayKu M pealbHOU
JKU3HU, MHTEpIPETALUs I0JyUYEHHBIX pPE3yJIbTaTOB.

DYyHKUMH U TPaPUKHU

I'padux xommosunmu ¢pyHkuui. I'eomerpudeckue o0pas3bl ypaBHEHUH U HEPAaBEHCTB HA KOOPJMHATHON TJIOCKOCTH.

Tpuronomerpudeckue GyHKIMU, X CBOMCTBA U TPAPUKH.

I'paduueckue MeTOIbl pelIeHNs ypaBHEHUN U HepaBeHCTB. [ paduueckre MeToIbl peleH s 3a/1a4 ¢ ITapaMeTpaMu.

Hcnonb3oBanue rpadukoB (yHKUMN A7 MCCIEIOBAHUS MPOLIECCOB U 3aBUCHUMOCTEH, KOTOPhIE BOZHHUKAIOT MPH PEIICHHM 3ajad U3 JAPYTHX
y4eOHBIX IPEAMETOB U PEATbHOM KU3HH.

Havana maTteMaTH4eCcKoOro anajmusa

[IpuMeHeHne NPOU3BOAHON K MCCIIENOBAHUIO (PYHKIMI Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxokaeHue HamOONbIIEro M HAMMEHBIIETO
3HAYCHUH HETIPEepPhIBHOM (PYHKIIMH HA OTpe3Ke.

[IpumeHeHre NPOU3BOMHOM A HAXOXKAECHUS HaWIy4lIero pEelleHHMs B IPUKIAJHBIX 3aJaydax, A ONPEAENICHUS CKOPOCTH U YCKOpPEHHS
npoiiecca, 3alaHHOro (OPMYIIOH UIH rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO nepBooOpa3HbIX. [lepBooOpasHbie aneMeHTapHbIX (GyHKIMN. [IpaBuiia HaX0XKAeHUS TIEPBOOOPA3HBIX.

WuTterpan. ['eomerpuueckuii cMpica UHTErpaa. Boerancienue onpenenéHHoro nurerpaia no ¢popmysie Hetorona-Jleitbnuna.

[TpumeHeHHe UHTErpaa sl HAXOXKACHUS IIOMaiei IOCKUX GUryp 1 00bEMOB T€OMETPHUECKUX Tell.



[Tpumepsr pemenuii  nud¢epeHIuanbHbIX  ypaBHEHUH. MaTeMaTH4ecKoe MOJEIMPOBAHUE PEAIbHBIX IPOLECCOB €  MOMOILBIO
muddepeHInanbHbIX ypaBHEHUH.



HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA MATEMATHUHYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHMUSI
JIMUHOCTHBIE PE3YJIbTATHBI

1) rpamIaHCKOr0 BOCIIUTAHMS

c(hOPMUPOBAHHOCTH TPAKTAHCKOHN MO3UIIMH 00YYAIOMIET0OCs KaK aKTHBHOTO M OTBETCTBEHHOT'O YIEHA POCCUKMCKOTO OOIIECTBA, MPEACTABICHUE O
MaTEeMaTHYeCKUX OCHOBaX (PYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHIA, MPOIEAYp TPaXXIaHCKOrO 00IIecTBa (BBIOOPHI, OMPOCHI U JIPYyroe),
YMEHHE B3aUMO/JICHCTBOBATH C COIIMATLHBIMA HHCTUTYTAMU B COOTBETCTBUH C UX (PYHKIMSIMH U HA3HAYCHHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS

c(OPMHPOBAHHOCTH POCCUHCKOM I'pakIaHCKON MJIEHTHYHOCTH, YBXKEHHS K MPOIIJIOMY U HACTOSAIIEMY POCCUHCKOM MaTeMaTHKH, LIEHHOCTHOE
OTHOILIEHUE K JOCTUKEHHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUICKON MATEMATUYECKOM LIKOJIbI, UCIIOJb30BAHUE ATUX JOCTHKEHHUM B IPYrUX HayKax,
TEXHOJIOTHUSX, Chepax IKOHOMUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

OCO3HaHWE JAYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapoza, chopMHpOBAaHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEICHUS, CBI3aHHOTO C
MPAKTUYECKUM MPUMEHEHHEM JOCTKEHUI HAYKU U ICITEIbHOCTHIO YIEHOTO, OCO3HAHUE JIMYHOTO BKIIAJa B OCTPOSHUE YCTOWYUBOTO Oy AyIIETo;

4) 3cTeTUYECKOr0 BOCIIUTAHMSI:

ACTETHUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MAaTeMaTHYEeCKHMX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, PEIICHH, pPacCyKICHUH,
BOCIIPUUMYHUBOCTh K MATEMAaTHUECKUM aCIEeKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIUTAHMS:

c(hOpPMUPOBAHHOCTh YMEHHS NMPUMEHSITh MAaTeMaTHYECKUE 3HAHHS B WHTEpecax 3J0pPOBOTO M 0€30MacHOro odpasza >KW3HHU, OTBETCTBEHHOE
OTHOIIIGHHE K CBOEMY 3JI0pPOBBIO (340POBOE MHTaHWE, COANAHCHPOBAHHBIN PEXKHUM 3aHATUH M OTIbIXA, peryisgpHas (u3uveckas aKTHUBHOCTH),
(bu3HYECKOE COBEPIIICHCTBOBAHUE MPH 3aHATHUSX CIIOPTUBHO-03I0POBUTENHHOMN JIEATEIFHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYyJdy, OCO3HAHUE IIEHHOCTH TPYAOIIOOMS, MHTEPEC K Pa3iuuHbIM cdepaM MpodeccHOHANBHON AeITeIbHOCTH, CBS3aHHBIM C
MaTEeMaTHKOW U €€ TPUIIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oyaymiedl mpodeccrnu U pean30BBIBATH COOCTBEHHBIE JKU3HEHHBIC
IUTaHBI, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYECKOMY 00pa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTH K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MATEMaTHUYE€CKOW HApPaBIIEHHOCTH;

7) 3K0JIOTMYECKOT0 BOCTIMTAHUS:

c(hOPMUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPHI, MIOHUMAHUE BIUSHUSA COIMAIHLHO-YKOHOMHUYECKUX IMPOIECCOB HA COCTOSIHME MPHUPOJHON H
COLIMATILHOW Cpe/bl, OCO3HAHUE TI00ATBLHOrO XapakTepa SKOJIOTHYECKHX MpoO0JieM, OpUEHTAIMs Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HAHUW JUIs
pelIeHus 33a/1a4 B 00JIACTH OKPYIKAIOIIEH Cpe/ibl, TUIAHUPOBAHKUE MTOCTYIIKOB M OIEHKU WX BO3MOXKHBIX IMOCJIECTBUH ISl OKPYKAIOIIEH CPEIbI;

8) neHHOCTH HAYYHOI 0 MO3HAHUS:



c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH M OOLIECTBEHHOM NMPAKTUKU, MOHUMAHUE
MaTeMaTHYeCKOM HayKH Kak cepbl YeTOBEUECKON JAEATEIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAYMMOCTH JUIs Pa3BUTHUS UBWIN3ALUH, OBJIAJICHUE S3bIKOM
MaTEMaTUKM W MaTEMaTHYECKOM KyJIbTypOHM KaK CpEICTBOM IO3HAHHWA MHpA, T'OTOBHOCTh OCYIIECTBISATH IPOEKTHYIO U HCCIIEI0BATENIBCKYIO
JESTEIbHOCTh NHIUBUAYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBepPCAJIbHbIE YUeOHbIe AeiliCTBUSA

ba3oBble JlornyecKue NeHcTBHA:

BBISIBJISATh M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKY MAaTEMaTHUECKUX OOBEKTOB, OHATHH, OTHOIICHUN MEXKY HOHATHAMH, (OPMYIHUPOBATH
OIIpeJICJICHUs IOHATHUH, YCTaHABIMBATh CYIIECTBEHHbIN MPU3HAK KJIACCH(PHUKAINK, OCHOBAHUSA JUIsl 0000IEHHUS M CPaBHEHUS, KPUTEPUU MTPOBOIUMOTO
aHamn3a;

BOCIIPUHUMATh, (OPMYJIMPOBaTh M INPEOOpPa30OBBIBATH CYXACHUS: YTBEPIUTEIbHBbIE M OTpULATEIbHBIC, €IUHUYHBIC, YACTHbIE M OOLIHE,
YCIIOBHBIE;

BBISIBJIAITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOpeUus B (aKTax, JaHHBIX, HAOIIOACHUAX U YTBEPKICHUAX, MIpeIaraTh
KPUTEPHH ISl BBISABICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

JieNIaTh BBIBOJIBI C UCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOYCHUH 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENIFHO JIOKA3aTeNbCTBA MAaTEMAaTHUYECKUX YTBEPXKACHUH (IpsMble M OT IMPOTHUBHOIO), BBICTPAWBATh apryMEHTAIMIO,
IPUBOAUTH PUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKACHUS U BHIBOJIBL;

BBIOMpPATh CIOCO0 pemieHust yueOHOH 3amaun (CpaBHHBATh HECKOJBKO BAapHAaHTOB pPELICHMs, BHIOMpATh Hambosiee MOAXOIAMIMNA C y4ETOM
CaMOCTOSITENIHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBare/bCKue NeHCTBHA:

MCIOJIb30BaTh BOIPOCH! KaK MCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS, (JOPMYIHPOBATH BOMPOCHI, (GPUKCHPYIONIUE TPOTUBOPEUHE, IPOdIIeMy,
yCTaHaBJIMBAaTh HCKOMOE U JJaHHOE, (POpMUPOBAThH TUIOTE3Y, ApIYMEHTUPOBAThH CBOIO MO3HIINIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM IKCIEPUMEHT, HCCIIEOBAHUE IO YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
SIBJICHHS, TIPOIIECCa, BBISIBICHUIO 3aBUCMOCTEN MKy 00BEKTaMH, SIBIICHUSIMH, TIPOLIECCaMH;

CaMOCTOSITENIbHO  (popMynupoBaTh OOOOWIEHUSI M BBIBOJBI [0 pe3yJibTaTaM MPOBEACHHOTO HAONIOJCHHS, WCCIEAOBAaHMs, OIICHUBATh
JOCTOBEPHOCTb MOJYYEHHBIX PE3YJIbTAaTOB, BBIBOIOB M 0000IICHHUI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOLIECCa, @ TAKXKE BBIABUIaTh MPEIIOIOKEHHS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmueii:

BBISIBJISATH 1€(DUIIUTHI UH(OPMAIIMH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIPOC U JIJIs pEILICHUS 3a/1a4H;



BbIOMpaTh HMH(OPMAIMIO M3 HCTOYHMKOB PA3IUYHBIX THUIIOB, AHAJIU3UPOBATh, CHCTEMATH3MPOBATH M WHTEPIPETHUPOBATH HHPOPMALHUIO
pa3NUYHBIX BUAOB U (POPM IpPEICTABICHHUS;

CTPYKTYpUPOBATh MH(OPMAIIHIO, IPEACTABIATE €€ B pa3IMUHBIX (POpMax, WILTIOCTPUPOBATH I'PpaUuECKH;

OLIEHUBATh HAAEKHOCTh UH(OPMAIIMU IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIC YHHBepcaibHbIe yueOHbIe 1eHCTBUSA

O0menue:

BOCIIPUHUMATh U (POPMYJIHPOBATH CY>KACHUS B COOTBETCTBUHU C YCIOBUAMU U LEJISMHU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY
3pEHHUs B YCTHBIX U IMCbMEHHBIX TEKCTAX, AABATh IIOSICHEHUS 10 XOAY PELICHUS 3a1a4i, KOMMEHTUPOBATh I10Jy4CHHBIN PE3yIbTAT;

B X0JIe 00CYKICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXk/1aeMOi TeMbl, IPOOJIEMBbI, pelIaeMOi 3aJauu, BbICKa3bIBaTh UJICH, HAIlCJICHHBIC HA
MIOUCK PEIEHUs], COMOCTABIATh CBOU CYXKACHUS C CYXACHUSMH JPYTMX YYaCTHUKOB AMAiora, oOHapy>KMBaTh pa3iUuue U CXOJCTBO IMO3UIIMHA, B
KOPPEeKTHOH Gopme (HopMyIHpOBATh Pa3HOITIACHS, CBOU BO3PAKECHUS;

NPEJCTABIATh PE3yNbTaThl PEIICHHs 3a7ayd, SKCIEPUMEHTA, MCCIEIOBaHMA, MPOEKTa, CAMOCTOSATENIFHO BBIOMpATh (OpMaT BBICTYIUICHUS C
yu€TOM 3a/1a4 NPEe3eHTALUN U 0COOEHHOCTEH ay TUTOPHH.

PeryasiTuBHbIe yHHBepcaJbHbIe yUeOHbIe NeliCTBUS

Camoopranuzanus:

COCTABJIATH IUIAH, AJITOPUTM PELICHHS 3a/1a4M, BHIOMPATh CIOCO0 pemieHust ¢ y4ETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, SJMOIIMOHAJIbHBIH HHTEJIEKT:

BJIaJIeTh HABBIKAMU IO3HABATENIbHOW pe(IeKCHM KaK OCO3HAHMS COBEPIIAEMBIX JCUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB,
BJIaJIETh CIIOCOOAMHU CaMOTIPOBEPKHU, CAMOKOHTPOJISI IPOIIecca U pe3ysibTaTa pelleHus] MaTeMaTUYecKoi 3a/1a4H;

IIPEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PELIEHUM 3aa4d, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX
0OCTOSITENCTB, JAHHBIX, HAWJACHHBIX OMIMOOK, BBISBICHHBIX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBHSM, OOBACHATH MPUUYUHBI JOCTHM)KEHUS WM HEJOCTHKCHHS PE3yJIbTAaTOB JEATEIbHOCTH,
HaXOJUTh OMIMOKY, AaBaTh OLEHKY MIPHUOOPETEHHOMY OIBITY.

CoBMecTHast 1eATEJIBLHOCTD:

MOHUMAaTh M HCHOJb30BAaTh IMPEUMYIIECTBA KOMAHAHOM M WHAMBHUAYalIbHOH pabOTHl NpU pELICHUHM Y4YeOHBIX 3ajad, NPUHUMATH LEJb
COBMECTHOH JeSTEeIbHOCTH, IJIAHUPOBATh OPraHM3allli0 COBMECTHOH paboThl, pacnpeaesaTh BUAbI padoT, TOroBapuBaThCs, 00CYXIaTh MPOLECC U
pe3yabTar paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;



y4acTBOBaTh B IPYMHIOBBIX (Gopmax paboTsl (00CykaeHus, OOMEH MHEHHUH, «MO3TOBBIC IITYPMBbI» U HHBIC), BHIIOIHATH CBOIO YacTh PabOThHI U
KOOPJAMHUPOBATh CBOU [JCHCTBUS C JPYrMMH WIEHAMH KOMAaH[bl, OLICHMBATh KaueCTBO CBOErO BKJIAJa B OOUIMI NPOAYKT MO KPUTEPHUSM,
c(OpMyITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.



INPEAMETHBIE PE3YJIBTATbBI

K xoHmy obyuenus B 10 kjacce oOydarouuiics MoJyuyuT CIEAYIONIME MPEIMETHbIE Pe3yJIbTaThl IO OTHENbHBIM TeMaM pabdoyeil mporpaMmbl
yueOHOro Kypca «Anredpa 1 Hauyajga MaTeMaTHYEeCKOTO aHAIN3ay:

Yuciia ¥ BBIYUCICHUSA:

CBOOOJHO OIEPUPOBATH IMOHATUSAMH: pPAlMOHATIBHOE YHUCIO, OECKOHEeYHas Mepuoauveckas ApoOb, MPOLEHTHl, HMPPALUOHAIBHOE YHCIO,
MHO’KECTBA PALIMOHAJIBHBIX U AEUCTBUTEIBHBIX YNCEN, MOAYJIb JEHCTBUTEIBHOTO YNCIIA;

IPUMEHSATH JpOoOU U MPOLEHTHI JUIS PeIICHUs MIPUKIIAJAHBIX 33124 U3 Pa3IMYHbIX OTpacieil 3HaHUH U peabHOH KU3HY;

IPUMEHSATH MPUOIMKEHHBIE BEIUMCIICHUS, IPaBUIIa OKPYTJICHHS, IPUKUIKY U OLIEHKY pe3yJbTaTa BEIYMCICHHIA;

CBOOOJHO ONEPHUPOBATH MOHIATHUEM: CTENEHb C IIeJIbIM MOKa3aTeseM, UCIOIb30BaTh MOAXOAIYI0 (OPMY 3alUCH JACHCTBUTEIBHBIX YUCET IS
pelIeHNs IPAKTUYECKUX 3aad U IPECTABJICHUS JaHHbIX;

CBOOOTHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTENCHH;

CBOOO/THO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM I10Ka3aTeleM;

CBOOO/THO ONIEPUPOBATH MOHATHAMU: JIOTapU(PM YKCIa, JECATUYHbIC U HATYypAJIbHbIC JOrapu(MBbI;

CBOOOTHO ONEPUPOBATH MOHATHAMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTCHC YHCIIOBOTO apTyMEHTa;

OIIEpUPOBATH OHATUSAMHU: APKCUHYC, APKKOCUHYC ¥ ApKTaHI'€HC YMCIOBOIO apIyMEHTa.

YpaBHeHUSA M HEPABEHCTBA:

CBOOOJHO ONEpUPOBATh MOHATUAMU: TOKIECCTBO, YPAaBHEHUE, HEPABEHCTBO, PAaBHOCHIIbHBIC YPABHEHUS U yPaBHEHHUSA-CIICACTBUS, PABHOCHIIbHBIE
HEPABEHCTBA,

NPUMEHATH pa3IMYHbIC METOJIbl PEeIICHHs palMOHAIBHBIX U JPOOHO-PALMOHATIBHBIX YPAaBHEHUN, IPUMEHITh METOJ UHTEPBAJIOB I PELICHHUS
HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATHAMU: MHOTOWIEH OT OJHOH IMEPEeMEHHOH, MHOTOWICH C IeNbIMH KO3(p(HUIMEHTaMH, KOPHH MHOTOUICHA,
IIPUMEHSTH JEJIEHNE MHOTOUJIEHa Ha MHOTOUYJIEH C OCTaTKOM, TeopeMy be3dy u reopemy Buera nins pemenus 3anau;

CBOOOJHO OINEPUPOBATH MOHATUAMU: CHCTEMa JTMHEWHBIX YpPaBHEHHM, MaTPHIIA, ONMPEASIUTeNb MATPHULIBI 2 X 2 U €ro reOMETPUUECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ONpENENUTENs 2 X 2 Jyuisl BBIUUCIEHMS €ro 3HAYEHUs, NPUMEHATb OIPENEIUTENN Ul PELICHUs CUCTEMBl JIMHEHHBIX
YPaBHEHUH, MOJEIUPOBATh pEajbHbIE CUTYyalMM C IOMOILBIO CHUCTEMBI JIMHEHHBIX YPAaBHEHMM, MCCIEAOBATH IOCTPOEHHBIE MOJEIM C IOMOILBIO
MAaTpUIL U ONIpEAEIUTENEH, MHTEPIIPETUPOBATD [IOJIyYEHHBIH pe3ybTar;

MCTOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMU JAJIS IPEOOpa30BaHMs BIPAKECHUH;

BBINOJIHATH MPEOOPa30BaHMsI YHCIOBBIX BRIPAXKEHUI, COJIEPKAIIUX CTETIEHU C PAllMOHATIBLHBIM IT0Ka3aTelleM;

MCIOJIb30BaTh CBOMCTBA JIOrapu(MOB il IpeoOpa3oBaHus Jorapu(pMUUIECKUX BbIPAKECHUH;



CBOOOJHO ONEPHPOBATH MOHATUSAMH: HPPALMOHAIbHbIC, MTOKa3aTeIbHbIC U JIOrapu(MUUECKUE YPaBHEHUS, HAXOIUTh UX PEIICHUS C TOMOIIbIO
PaBHOCHIIBHBIX TI€PEXO0JI0B WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpUUECKUE (POPMYIIBI ISl TPeoOpa30BaHUs TPUTOHOMETPUYECKUX BBIPAKECHHIA;

CBOOOJHO ONEPHPOBATH MOHATUEM: TPUTOHOMETPUYECKOE YPAaBHEHHUE, NMPUMEHATh HE0OXoauMble (OPMYJIbl Ul PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUH;

MO/JICJIMPOBATh PEAbHbIE CUTYAIlMH Ha SI3bIKE aJreOpbl, COCTABIATH BBIPAKEHHS, YPAaBHEHHS, HEPABEHCTBA 110 YCJIOBHUIO 33J]auu, HCCIEI0BATh
MIOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM alrapara anreOpsl.

DOyHKkuUH ¥ rpaguKku:

CBOOOJHO ONEpPHPOBATH MOHATUAMH: (PYHKIUS, CIIOCOOBI 3a7aHusl (PYHKLMH, B3aUMHO OOpaTHbIE (YHKLIHH, KOMIO3UIMA (DYHKIHHA, rpadux
(byHKINH, BHIIOJIHATD 3JIEMEHTapHbIE IpeoOpa3zoBaHus rpaduKoB (GyHKIIHIA;

CBOOOJHO OINEpPUPOBATH TMOHATHAMHU: OOJACTh ONpEJCNCHHs W MHOXKECTBO 3HAYeHMH (QYHKUMH, HYJId (QYHKIHH, TPOMEXKYTKH
3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEPUPOBATH IMOHATUSAMHU: YETHbIE M HEUYETHBIE (YHKLUMHU, NEPUOIUYECKHE (PYHKUUH, MPOMEXKYTKM MOHOTOHHOCTH (YHKIIHH,
MaKCUMYMBbl 1 MUHUMYMBbI (DyHKITUH, HanOoJIbIlIee M HaUMEHblIee 3HaYeHne (PYHKIIUU Ha TPOMEKYTKE;

CBOOOJHO ONEPHPOBATH MOHATUSAMU: CTENICHHAsA (DYHKIMS C HATYpaJbHBIM U IIEJIBIM MTOKa3aTeeM, rpaduK CTEIeHHOW (PYHKIIMH ¢ HATYPaJIbHBIM
U LIeTIBIM TOKa3aTeseM, rpaduk KOpHs N-0i CTerneHu Kak GyHKIHUU OOpaTHOM CTENEHH C HATypaIbHBIM [TOKa3aTeleM;

OIEPUPOBATH MOHATUAMHU: JIMHEHHAs, KBaJJpaTUUHAs U APOOHO-IMHEIHAA (PYHKIIMH, BHIIOIHATD 3JIEMEHTApHOE UCCIIEAOBAHUE U TIOCTPOCHUE HX
rpaduKoB;

CBOOOJHO ONEpPHPOBATH MOHATUSAMHU: MOKa3aTesibHAs U JorapupmMudeckas (QyHKIMH, X CBOMCTBA U rpaduKH, UCHOIB30BATh UX I'padUKu IS
pelIeHusl ypaBHEHUN;

CBOOO/THO OIIEPUPOBATH MOHATHAMU: TPUTOHOMETPUUECKAs OKPY>KHOCTh, OIPEIeNICHHE TPUTOHOMETPUIECKUX (PYHKLUI YUCIOBOTO apryMEHTa;

UCTOJb30BaTh TpaduKu (QYHKIMHA JUIS UCCIIEOBAaHUS MPOIECCOB M 3aBUCHUMOCTEH IMpH pEIIeHUM 33734 U3 APYTruX y4eOHBIX MPEeIMETOB U
peanbHOM JKU3HH, BBIpaXaTh (hOpMyJIaMH 3aBUCUMOCTH MEX1y BeTMYUHAMH;

Hayana MaTeMaTH4eCKOro aHAIM3a:

CBOOOJHO ONEPUPOBATh MOHATUSAMU: apu(PMeTHUecKas U TeoOMeTpHUecKas Iporpeccus, 0ECKOHEYHO yObIBaroIas reoMeTpudeckas mporpeccus,
JMHEWHBIA ¥ SKCIIOHEHIIMATBHBIN pOCT, OPMYJIa CIOKHBIX MPOLIEHTOB, HIMETh MPEICTABICHUE O KOHCTAHTE;

MCIOJIb30BATh MPOTPECCUH [T PELICHUS PEeaIbHbBIX 3ajau MPUKIIAIHOTO XapaKTepa;

CBOOOJHO OINEPUPOBATH MOHATUSMHU: IOCIEAOBATENBHOCTb, CHOCOOBI 3aJaHMs IIOCJIEOBATEIbHOCTEH, MOHOTOHHBIE U OrpaHUYCHHBIE
M0CJIeI0BATEIbHOCTH, TOHUMATh OCHOBBI 3aPOKICHUS MAaTEMaTHUECKOr0 aHAJIN3a KaK aHalln3a OECKOHEUYHO MaJIbIX;

CBOOO/THO OIIEPUPOBATH MOHATHAMU: HETIPEPhIBHBIC (PYHKIIMH, TOUKHU pa3pbiBa rpaduka GyHKIMH, aCUMIITOTH rpaduka GyHKINY;

CBOOO/THO ONEPUPOBATH MOHATHEM: (DYHKIIMS, HETIPEPhIBHASL HA OTPE3KEe, MPUMEHATH CBOWCTBA HENIPEPBIBHBIX (DYHKLUH [T peLICHUS 3aa4;



CBOOOTHO OIIEPUPOBATH MOHATHAMU: NIEpBasi M BTOpasi MPOU3BOHBIC (PYHKIINH, KacaTeslbHas K rpaduky GyHKINY;

BBIUUCIIATH POU3BOIHBIE CYMMBI, IPOU3BEICHHS, YaCTHOI'O M KOMIIO3ULIMY IBYX (DYHKIIMH, 3HATH IPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIIN;

UCTIOJIb30BATh T€OMETPUUYECKHIM U (PU3UUECKUI CMBICI IPOU3BOIHOM JUIsl peIICHHS 3aau.

MHoxkecTBa M JIOTHKA:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: MHOXKECTBO, OTIEPALUU HaJl MHOKECTBAMH;

UCTIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmapar JJIsl OIMCAaHUS pealibHbIX IPOLIECCOB U ABJICHUMN, IPH PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX
IIPEAMETOB;

CBOOOJHO ONEPHPOBATH MOHATUSMH: OIpEIesIeHHE, TEOpeMa, ypaBHEHUE-CIEACTBUE, CBOMCTBO MaTeMaTHUECKOro OOBEKTa, J10Ka3aTeIbCTBO,
PaBHOCUIIbHBIE YPAaBHEHUs U HEPABEHCTBA.

K xonmy obyuenust B 11 kjacce oOydaromuiics MOJyYUT CIAEAYIOIINE MPEIMETHbIE pe3yJbTaThl M0 OTIENbHBIM TeMaM pabodeil mporpaMmbl
yueOHOro Kypca «Anredpa 1 Hauyajga MaTeMaTHYeCKOTO aHAIHU3ay:

Yuciia ¥ BBIYUCICHUSA:

CBOOOJHO ONEpUPOBATh MOHATHAMHU: HATypallbHOE M LI€J0€ YHCIO, MHOXECTBA HATYpaJbHBIX M IENBIX YHCEN, MCIOJb30BaTh MPU3HAKU
nenuMocty nensix uncern, HOJ u HOK HatypanbHbIX uncen [uid peleHus 3a1ad, IpUMEHATh alroput™ EBkinuaa;

CBOOO/THO OIIEPUPOBATH MOHATHEM OCTaTKa 110 MOJYJII0, 3alIMCHIBATh HATYpaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATH MOHATUSMH: KOMIUIEKCHOE YHCIO W MHOXKECTBO KOMIUJICKCHBIX YHCEJN, IPEJICTAaBIIATh KOMIUIEKCHBIE YHCIAa B
anreOpandecKoi ¥ TPUrOHOMETPUYECKON (pOopMe, BBITIOJHATH apU(PMETHUECKHUE ONIEPALUU C HUMH U M300pa)kaTh Ha KOOPJMHATHON TIOCKOCTH.

YpaBHeHUSA M HEPABEHCTBA:

CBOOOJHO ONEpUPOBATh MOHATHIMU: UPPALMOHAIbHBIC, TI0OKa3aTebHbIC U JIOrapu(MUUECKUE HEPABEHCTBA, HAXOAUTh UX PELICHUS C TIOMOIIbIO
PaBHOCHUJIBHBIX [IEPEXOJI0B;

OCYILECTBIISATH OTOOP KOPHEH MPH pelIeHNH TPUTOHOMETPUYECKOT'O YPaBHEHHUS;

CBOOOJHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHATh HEOOXOIUMbIC (DOPMYIIBI JJIS PEIICHHSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATH MOHATUAMU: CUCTEMA U COBOKYIHOCTh YPABHEHUH M HEpPaBEHCTB, PAaBHOCHIIbHBIE CHUCTEMbI M CHCTEMBI-CIIEICTBUS,
HaXOJIUTh PEIICHUS] CUCTEMbI M COBOKYIHOCTEH PallMOHAIbHBIX, HPPALMOHAIBHBIX, I0KA3aTEIbHBIX U JOTapU(PMUUECKUX YPAaBHEHUN 1 HEPABEHCTB;

pemaTh paluoHANbHbBIC, HppalOHAIbHBIE, IOKa3aTebHble, JorapupMUUYecKue W TPUTOHOMETPUUYECKHE YPaBHEHUS U HEPAaBEHCTBA,
coJiepaKale MOYJIM U ITapaMeTphl;

IPUMEHSATH rpauuecKue METObl U PELICHUs ypaBHEHUI M HEPABEHCTB, a TAKXKE 3ajjau C apaMeTpaMu;

MOJICIMPOBATh PEAJbHBIC CUTYAIMH Ha S3bIKE alnreOpbl, COCTABIATh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIIOBHUIO 3a/1a4H,
UCCIIeI0BATh MOCTPOSHHBIE MOJEIH C UCIIOJIb30BaHUEM amnmapaTa aireOpsl, MHTEPIPETUPOBATH MOJIyUYEHHBIH pe3ybTar.



DOyHkuuH ¥ rpaguKku:

CTPOUTH TpaUKH KOMIO3ULUU (PYHKUIUI ¢ TOMOILBIO AJIEMEHTAPHOTO MCCIIEOBAHUS M CBOMCTB KOMIO3ULIUH JIBYX (DYHKIIUH;

CTPOUTH TreoMeTpuyeckre 00pa3bl ypaBHEHUN M HEPABEHCTB Ha KOOPAWHATHOM MJIOCKOCTH;

CBOOOTHO ONEPUPOBATH MOHATHAMU: TPAPUKH TPUTOHOMETPHUECKUX (QYHKIIUI;

IPUMEHATH (PYHKIUH JUI1 MOJCIMPOBAHUS U UCCIICIOBAaHHS PEAJIbHBIX MTPOIIECCOB.

Hayana MmaTeMaTH4eCKOro aHAIM3a:

MCTOJIb30BATh MPOU3BOJHYIO JJISl HCCIEeI0BaHUs (YHKIIMA HA MOHOTOHHOCTh M SKCTPEMYMBI,

HaXOJUTh HauOoJIblIee U HAMMEHbIIee 3HaUeHUs (PYHKIIUN HENPEPHIBHON Ha OTPE3KE;

MCITOJIb30BATh MPOU3BOJHYIO JJISI HAXOMKACHUS HAWIYUIIETO PEIICHUs B MPHUKIAAHBIX, B TOM YHUCIE COLMAIbHO-3KOHOMUYECKHX, 3a/la4ax, s
OIpEeJICJIEHUs] CKOPOCTH U YCKOPEHHS MpoLecca, 3aaHHOro (hopMyJIIoi WK TpapuKoM;

CBOOOJHO ONEpPUPOBATh IMOHATUAMHU: IEPBOOOPA3HAsA, OMPEACTAEHHBIM MHTETpall, HaXOIUTh MEpPBOOOpa3HbIC 3JIEMEHTAPHBIX (QYHKUUH U
BBIUUCIIATH HHTErpall o ¢popmyie Herorona-Jleitbuuna;

HaXOJUTh IJIOUIA/IU TIOCKUX UTYp 1 0OBEMBI TEJ ¢ TOMOILBIO HHTETPaa;

UMETb MIPEJCTABICHUE O MATEMAaTHYECKOM MO/ICIMPOBAHNYU HAa IPUMEpPE COCTaBICHUS MU (PepeHINaTbHBIX YPaBHEHHIA;

pemaTh MPUKIJIAAHbIE 3a]1a41, B TOM YHUCIIE COLMATIbHO-DKOHOMUYECKOTO M (PU3MUECKOro XapakTepa, CpeICTBAMUA MaTEeMaTHUYECKOT0 aHAIIN3A.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
N KoanuecTBO
)
/ Tema ypoka 4acoB DJIeKTPOHHBIe IH(pPoBbIE 00pa3oBaTelbHbIE PeCypChl
n/n
Bceero
MHO0:xeCTBO JEeHCTBUTEIbHBIX quceJl.
MHorouienbl. PannoHajibHble YPaBHEHHS] H | 54
HepaBeHcTBa. CHcTeMbl JINHEHBIX YPABHEHMI
1 MHOXeCTBO, ONepaluyd HaJ, MHOXECTBAMH U HX { https://resh.edu.ru/subject/lesson/1553/start/
CBOMCTBaA
. https://resh.edu.ru/subject/lesson/1553/start/
2 Huarpammsl Diinepa-BenHa 1
3 [Tpumenenue TEOPETUKO-MHOKECTBECHHOTO { https://resh.edu.ru/subject/lesson/1986/start/
arrmapara Jijisi pelieHus 3a1au
Pamvonaneueie  umcia. OOBIKHOBEHHBIE — H .
1 https://resh.edu.ru/subject/lesson/2914/start/
4-5 NEeCATHYHBIE JpOOH, TMPOLEHThl, OECKOHEYHBIS 2
MePHOANYECKHE IPooH
6.7 [Ipumenenue apoGeil U MPOLEHTOB AJS PEIICHUS )
MPUKJIAIHBIX 33134
g JleficTBUTENbHEIE  4YKMCIA.  PalnuoHalbHBIE | { https://resh.edu.ru/subject/lesson/1972/start/
UppalroHaIbHbIC YUCIIa
9 Apugpmernyeckue onepanyu ¢ JACHCTBUTEIBHBIMU { https://resh.edu.ru/subject/lesson/1972/start/
YHCIIAMH
. . https://urok.1lc.ru/share/task/ceaac6eb18d06b77alada85e91abf554/
10 Moaynb AEMCTBUTENBHOTO YUCIIA U €T0 CBOMCTBA 1




[Tpubnuxénnpie BBIYUCIICHHUS, [paBUIIa

https://resh.edu.ru/subject/lesson/1985/start/

11 OKpYIVICHHUS, INPUKUAKA U OLEHKA pe3yJbrara 1
BBIYMCIICHUI
12- OcHOBHBIE METOJbI PEIICHUS LENBIX U JPOOHO- 3 https://resh.edu.ru/subject/lesson/5100/start/326934/
14 palMOHAIbHBIX YPABHECHUN U HEPABEHCTB
Mroronenst of oaHoi nepementor. /lenerue https://urok.1c.ru/share/task/4c058a371016ef6caa00b4906e0af20e/
15 MHOI'OYJI€Ha Ha MHOTI'OYJIEH C OCcTaTkoM. Teopema 1
besy
16 MHorowieHbl ¢ LENbIMH KO3 HIIUECHTAMHU. { https://resh.edu.ru/subject/lesson/3778/start/158733/
Teopema Buera
17- . . https://resh.edu.ru/subject/lesson/3812/start/158950/
13 Pemienue cuctem JTMHEHHBIX YpaBHEHHHA 1
Martpuna  CUCTEMBI  JIMHEWHBIX  YPaBHEHHU.
19 Onpenenurens MAaTPHULIbI 2X2, ero 1
TeOMETPUUECKUI CMBICI U CBOMCTBA; BBHIYHCIICHUE
€ro 3HA4YCHHUs
Onpenenurens MAaTPHULIbI 2X2, ero
20 F€OMETPUYECKUI CMBICII U CBOMCTBA; BBIUYMCIICHUE 1
€ro 3Ha4YCHHUs
)1 [Ipumenenue ) ONpelenuTeNs AU - pelleHus |
CHCTEMBI JIMHEHHBIX ypaBHECHUN
22- Pemenne npuknagHblx 3aga4 ¢ [IOMOLIBIO )
23 CUCTEMBI JINHEWHBIX YPAaBHEHUI
24 Konrponbnas pabora: "ParronansHble ypaBHEHUS 1
u HepaBeHcTBa. CHucTeMbl TMHEUHBIX ypaBHEHUN"
®ynkuun U rpapuxu. CreneHHas pyHkous c 1
1eJIbIM NoKa3aTesieM
25 @Oyukius, crnocodb! 3axanus (QyHkouu. B3anmmuo | 1 https://urok.1c.ru/share/task/e4eaOc0a736d6ed7a48a0fdbf4b944f1/




obOparnbie pyHkmH. KoMmo3umus GyHKIwii

%6 I'pacdux GbyHKIUY. DJIeMEeHTapHbIE 1
npeoOpaszoBanus rpadukoB GpyHKIUN
Obnacte ompeseneHuss U MHOXECTBO 3HAYCHUI
27 ¢yukuuu. Hymun ¢ynkuuu. IlpomexyTtkun 3Hak | 1
MOCTOSTHCTBA
73 Yéruple n HeuérHble ¢(yHKIMU. [lepuonmueckue 1
¢byskiuu. [IpoMexxyTKu MOHOTOHHOCTH (PyHKIIUU
MaxkcumyMmbl u MUHHMYMBbI GbyHKIHU.
29 HauGonpiiee u HaumeHblllee 3HaueHHe QyHKuuu | 1
Ha TIPOMEXKYTKE
30 JluHeliHas, KBaJpaTW4YHAas W JIPOOHO-THHEWHAs { https://urok.1c.ru/share/task/be302c200d116f1cbdca6582234fc757/
byHKIMN https://urok.1c.ru/share/task/01694fc758248fe60583877d71dadd69/
3= 1 Oneventaproe  MCCACNOBAHME M NOCTpOCHHE | https://urok.1c.ru/share/task/7df1e38739e2f18e47bc87dd861c81b5/
32 rpaduKoB 3TUX HYHKIUN
ii- Crenenb ¢ 1enbIM nokasareneM. bunom Herotona 2
35 CTeneHas QYHKUMA € HATYPAILHBIM M LETPIM | https://urok.1c.ru/share/task/5c66c610e47a7ae7956def11c4761c87/
nokazarenem. E€ coiicTBa u rpaduk
36 Konrponbnas pabora: "Crenennas ¢ynkuus. EE 1
CBOMCTBa U rpaduk"
Apupmernyecknii KOpeHb N-0H  CTeleHH. 15
HppaunuonajibHble ypaBHEHUsI
37- Apudmernueckuil KOpeHb HATypaJbHOH CTEHEHU )
38 U €ro CBOMCTBA
39- [IpeobpazoBanus YUCIIOBBIX BbIpaXKEHU, 3
41 COJIepIKAIIMX CTEIIEHU U KOPHU




42-

Wppannonaneueie ypaBHeHUs. OCHOBHBIE METObI

44 peLIeHUs UPPALMOHAILHBIX YPABHEHUN 3
45- PaBHOCWIBHBIE [epexobl B peleHnu 4
48 HUPPALMOHAIIBHBIX YPaBHEHUU
49- CpoiictBa U rpaduk KOpPHS n-OH CTENEHU Kak
50 GyHKIIMU O0OpaTHOW CTENEeHW C HATYPAIbHBIM | 2
rokasaresem
51 Konrponbnas pabora: "CBoiicTBa 1 rpaduk KOpHs 1
n-oi crenenu. MppanuoHanbsHble ypaBHeHUs"
IlokasarenbHass ¢yHkuus. IlokasarenbHble 10
yYPaBHEHHA
52- Crenenp ¢ palMOHaJIbHBIM IIOKa3aTeleM U €€ 3
54 CBOICTBa
55 [TokazarenpHas QyHKIHs, €€ CBOMCTBA U Tpaduk 1 https://urok.1c.ru/share/task/f285f33f78452d70145997cf23ed2903/
56- Hcnonb3oBanue rpaduka GyHKIUMA AT pEIICHUS )
57 YpaBHEHUU
2(8)- Eeﬁ:ij;iz{;::aéi iizf;;;égg;{;;}me METORRT 3 https://urok.1c.ru/share/task/dfee68153358e954b8d1efaed880d0el/
61 Konrponbnast padora: "IlokazarenbHas (yHKUIHS. 1
IlokazarenbHble ypaBHEHUS"
Jlorapudmunyeckas (pyHxnus. 18
Jlorapugpmunyeckue ypaBHeHHs
2421- Jlorapudm ymucna. CBoiicTBa norapugpma 3 https://urok.1c.ru/share/task/daa614b35eb897c3f12e8e21d7fdd2f4/
65-
66 JlecATUYHBIE U HaTypaJIbHbIE JOTapHU(PMbI 2
67- [IpeoOpa3oBanue  BBIPAKEHHMH,  COAEPIKAIIMX 3
69 norapupmbl




70- Jlorapudgmuueckass ¢(yHkms, €€ CBOHCTBA U )

71 rpadux

72- Hcnonb3oBanue rpaduka GyHKIMMA AT pEIICHUS )

73 ypaBHEHUN

74- Jlorapudmuueckue YPaBHEHU. OcHoBHbIE 3

76 METO/IbI PEIICHUs JIOTapu(PMUIECKUX YPaBHEHUI

77- PaBHOCWIBHBIE [epexobl B peleHnu )

78 Jorapu(pMHUUECKUX ypaBHEHUN

79 KonTponbHas pabora: "Jlorapudmudeckas 1
¢yukuus. Jlorapudpmuueckue ypaBHeHus"
Tpuronomerpuyeckue BbIpaKeHUsl wo,,
yYPaBHEHHA

80- CuHyc, KOCUHYC, TAHI€HC U KOTAaHI'€HC YUCIIOBOTO )

81 aprymeHra

82- ApKcHHYC, apKKOCUHYC U apKTaHI€HC YMCIIOBOIO )

83 aprymeHra

84 Tpuronomerpuueckass OKpyXHOCTb, OIpeIeIiCHHE

g 5- TPUTOHOMETPUYECKHX  (QyHKUMH  yHciIoBOro | 2
apryMeHTa

86-

29 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 4

90- IIpeobpazoBanue TPUIOHOMETPHYECKUX |

93 BBIPAKEHU N

94- .

100 PemreHne TpUroHOMETPUYECKUX YPAaBHEHUM 7

101 Konrponsnas pabora: "Tpuronomerpuueckue 1
BBIPAKEHUS U TPUTOHOMETPUUECKHUE YPAaBHEHUS "
Tpuronomerpuyeckue BbIPAKEHUSA u| 10




yYPaBHEHHA

[TocnenoBaTeabHOCTH, CHOCOOBI 3aJaHus
102 [IOCJIEIOBATEILHOCTEN. MeTox MareMaTudecKou 1
WHIYKIUN
MOHOTOHHBIE u OrpaHUYEHHBIC
103 I10CJIEJOBATEIbHOCTH. HcTopus aHaimza | 1
0ECKOHEUHO MaJIbIX
104 Apudmerndeckas mporpeccus 1 https://urok.1c.ru/share/task/151d292b4388cd262c6e6da345ab5063/
105 I'eomeTpuueckas mporpeccust 1 https://urok.1c.ru/share/task/e519925dba7ac1437c2ca07ba6d3c55c/
106 beckoneuno yObIBaro1as reoMeTpuieckas |
nporpeccus
107 Cymma GeckoHEeUHO yOBIBAIOIIEH TeOMETpHUIECKOM 1
porpeccuu
108- JIMHEeNHBIN U DKCIIOHEHLIUAIBHBIN pocT. Hucio e. )
109 @opMyiia CII0KHBIX IIPOLIEHTOB
110 Hcnonp3oBaHue  MOPOrpeccUd  JUIsl  peIIeHUs 1
peanbHbIX 3324 IPUKIIAJHOTO XapakTepa
11 Konrponsnas pabota: "llocnenoBarenbHOCTH U 1
nporpeccun”
HenpepbiBubie pynkuuu. Ilpoussoanas 20
112 HenpepbiBHBIEC PYHKIINU U UX CBOMCTBA 1
113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB HYHKIIUN 1
114- . .
115 CBoiicTBa (hyHKIMI HEPEPHIBHBIX HA OTPE3Ke 2
116-
118 MeTtoa HHTEpPBAJIOB /1JIs pEIICHUS] HEPABEHCTB 3
119- [IpuMeHeHne CBOWCTB HENPEPBIBHBIX (QYHKUUN | 2




120

JUISL peUIeHus 3a1a4

121 [lepBas u BTOpast Npou3BOIHbIC PYHKIIUU 1
122 S;f;ie;;{:;’ reoMeTpHHIeCKii CMPICIT https://urok.1c.ru/share/task/41d57e1d6b78ad53211795749883e2fa/
123 Onpenenenue, GU3NUECKUI CMBICT POU3BOIHOMN 1
E;‘_ YpaBHeHHE KacaTeabHOU K rpaduky GyHKIUN 2 https://urok.1c.ru/share/task/279ae7ee47000cObcce7039f23bb3bOf/
126- .
127 [Tpou3BoIHBIC AIEMEHTAPHBIX (PYHKIIHIA 2 https://urok.1c.ru/share/task/5ce7d56c15df34dbc3f8ce6116894e1f/
128- IIponsBogHass CyMMBl, IIPOU3BEECHUs, YACTHOIO U 3
130 KOMITO3UIIUH (PYHKIIHIA
131 Konrponsnas padora: "[IponzBoanas” 1
IloBTOpEeHUE, 0000HIeHNEe, CHUCTEeMATH3ALUS 5
3HAHUI
132 [ToBTOpEHwue, 0000111eHHE, cUcTEMAaTU3aIHA 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEHwue, 0000111eHHE, cHCTEeMaTH3aIus 1
3HaHuit: "Oyukun"
134 HToroBast KOHTpOJIbHAs paboTa 1
135 HToroBasi KOHTpOJIbHAs paboTa 1
136 HOBTOPQHI/IG, 0000111eHHE, CHCTEeMaTH3aIs 1
3HAaHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
KoanuectBo
Jrj;_)n Tema ypoka 4acoB DJIeKTPOHHBIe IH(pPoBbIE 00pa3oBaTelbHbIE PeCypChl
Bceero
HUcciaenopanue (@QyHKOMH ¢ NOMOLIBLIO
NPOU3BOAHOM 22
1-6 [IpumeHeHne NMpoOU3BOAHOM K HMCCIEIOBAHUIO 6
(GyHKIIUH Ha MOHOTOHHOCTB M 9KCTPEMYMBI
712 Haxoxnenne HauOONBIIETO W HAMMEHBIIETO 6
3HAYEHUS HEMPEPHIBHON (PYHKIIMH HA OTPE3KE
13-14 [IpumeneHre MpoOU3BOAHON Il HAXOKICHUS )
HaWJTy4IlIero peiieHus B MPUKIaAHbIX 3aa4ax
[IpumeneHre npou3BOAHON I ONpPENEIICHUS
15-16 CKOPOCTH M YCKOpPEHHUs Mpolecca, 3aJaHHOTO 2 https://urok.1c.ru/share/task/51e4b74b0552badcfc5dc393a25¢c5297/
bopmyoit unu rpadukom
17-19 Komnozunus GyHkuumit 3
2091 FeOMeTqueCIfne o0pa3sl  ypaBHEHH Ha )
KOOPJAMHATHOMN MIOCKOCTH
2 KonTponbHas pabora: "UccnenoBanue 1
(GYyHKIMH C TOMOIIBIO TPOU3BOAHOM"
IlepBooOpa3Has u HHTErpasa 12
” ITepBooOpasHas, OCHOBHOE CBOMCTBO 1
1epBOOOpa3HBIX
2495 | llepBoobpastbie  dieMeHTapHEIX - dymKumiL. https://urok.1c.ru/share/task/ae8d7ad364be718¢8519ab08a0241692/

[IpaBuia HaX0XICHHUS IEPBOOOPA3HBIX




Wurerpair. I'eomerpuyecknii CMBICII

26 1 https://urok.1c.ru/share/task/40d6f95¢c32551f3526959c4c85355f44/
UHTErpaia

2798 Beluucnenue omnpenenéHHOro MHTErpansa Io )
¢dbopmynie Hetotona-Jleiibauia

29 [IpumeHenue wuHTErpana il HaXOXKICHUSA 1
IUIOIIACH TIOCKUX QUTyp

30 [IpumeHenue wuHTErpana i HaXOXKICHUSA 1
00BEMOB reOMETPUYECKHUX Tell

3132 [Tpumepsr  pemennii  audQepeHIranbHbIX )
YpaBHEHUU
MareMaTHuecKoe MOJEIMPOBAHHE pPEaTbHbBIX

33 MIPOIIECCOB € MOMOLIbI0 TuddepeHnanbibx | 1
YpaBHEHUU

34 Konrponsnas pabora: "llepBooOpasnas wu 1
uHTerpan”
I'pa¢uxu TpuroHomerpudeckux (pyHKuMii. 14
Tpuronomerpuyeckue HepaBeHCTBA

35.30 | |PUTOHOMCTPHUCCKHC (YHKIMH, HX CBOHCTRA | o https://urok.1c.ru/share/task/8a957d3fa6b67c0a570c9e44e2b5b105/
U rpaduKu
Ot6op KOpHEH TPUTOHOMETPUYECKUX

40-43 YPaBHEHUI C IOMOILIbIO TPUTOHOMETpUUECKOH | 4
OKPY>KHOCTH

44-47 PemeHne TpUroHOMETPUYECKUX HEPABEHCTB 4
KonTponbHas pa0ora: "I"paduxu

48 TPUTOHOMETPUYECKUX GbyHKIMH. 1
Tpuronomerpuyeckue HepaBeHcTBA"
HppanuonaibHble, NoKa3aTeJbHble U 24

JorapudpmMmnyecKkue HepaBeHCTBA




OcHoBHBIC MCTObI PCHICHUA IMOKa3aTCIIbHBIX

https://urok.1lc.ru/share/task/37a586c130564d676d3e37698e56c4fb/

49-53 4 https://urok.1c.ru/share/task/c689d005ad2fa873698775e3bdc54bab/
HEPaBEHCTB
54.56 OcHOBHBIE METO/BI pelieHus 3 https://urok.1c.ru/share/task/e55f7d2fe0652bfe51a1973e46cc3308/
Jorapu(pMHUUECKUX HEPABEHCTB
57.61 OcHOBHBIE METOIbI pelieHus s https://urok.1c.ru/share/task/20bf00e85508c5106d42c8808c2d725¢c/
UppaloHaIbHBIX HEPABEHCTB
2 I'padmyeckue METO/bI perieHus 1
UppaloOHAIbHBIX YPaBHEHHUH
63-64 I'paduyeckue METOJIbI pewenms | https://urok.1c.ru/share/task/e55f7d2fe0652bfe51a1973e46cc3308/
MOKa3aTeIbHbIX ypaBHEHUN
65-67 I'padmyeckue METO/bI perieHus 3
Jorapu(pMHUUECKUX ypaBHEHUN
I'padmyeckue METO/bI perieHus
68-71 II0Ka3aTEeJIbHBIX u aorapupmuueckux | 4
YpaBHEHUU
KonrponsHast pabora: "HppauuoHaibHble,
72 [I0Ka3aTeIIbHbIC u norapupMuUecKue 1
HepaBeHCTBa"
KomniexkcHsblie uncia 10
KommnekcHble uwncna. AunreOpandeckas u
73-74 TPUTOHOMETPUUYECKAS (bopmbl 3anucu | 2
KOMILJIEKCHOT'O YHCIIa
7576 Apudmeruueckue ornepanuu ¢,
KOMILJIEKCHBIMU YHCJIAMHU
7778 N300pakeHre  KOMIUIEKCHBIX  YHCENl  Ha )

KOOPAMHATHOW INIOCKOCTH




®opmyna Myaspa. KopHu n-oil crenenu us

79-80 2
KOMIUIEKCHOTO YHUCIIa
[IpumeHeHHEe  KOMIUIEKCHBIX  YHMCENl  JJd

81 pemieHUsT (U3NYECKUX U T'€OMETPHUUECKUX 1
3a1a4y

82 Konrponsnas padora: "KommiekcHsie uncna" 1
HartypaabHble U nesbie 4ncia 10

83-84 Harypainbnsle u nensie yucia 2
[IpumeHeHne NPU3HAKOB AEIUMOCTH IIEJIBIX

85-86 2
qucel

%7.83 [IpumeHeHne NPU3HAKOB AEIMMOCTH IIEJIBIX )
gucen: HOJl u HOK

29-90 [IpumeHeHne NPU3HAKOB AEIUMOCTH IIEJIBIX )
4KCeJl: OCTaTKU 110 MOAYJIIO
[IpumeHeHne NPU3HAKOB AEIMMOCTH IIEJIBIX

91 yucen: airoputMm EBkinupa g penieHus 1
3a]1a4 B LIEJIBIX YUCIIAX

92 Konrponsnas pabdora: "Teopus nenbix yncen" 1
Cucrembl PALHMOHAJIBHBIX,
HPPALHOHAIBHBIX NOKAa3aTeJbHbIX n 12
Jorapu(pmMmnyecKux ypaBHeHUl
CucreMma M COBOKYIHOCTb  ypaBHEHHUH.

93-94 PaBHOCWIIBHBIE ~ cHUCTEMBI M CUCTEMBI- | 2
CJIEJICTBUS

95 OCHOBHBIE METOABl PpELIECHUS CHCTEM U 1
COBOKYITHOCTEH pallMOHAJIbHBIX YPaBHEHUI

96 OcHoBHBIE METOABI pewmeHuss cucreM u | 1




COBOKYITHOCTEW MPPALMOHAIIBHBIX YPAaBHEHUU

OcHoBHBIC MCTOABI PCHICHUA CHCTCM U

97-98 COBOKYITHOCTEH I0KA3aTEIbHbIX YPABHEHUN 2
99 OCHOBHBIE METOABl PpELIECHUS CHCTEM U
| OE) COBOKYITHOCTEN JAOrapupMHUUYECKuX | 2
YpaBHEHUU
[Ipumenenue CUCTEM K pELIEHUIO
101- MaTeMaTUYECKUX 3a7a4 U 3a1a4 U3 pa3InyHbIX 3
103 obnacTeii HaykKu U  peaJbHOH  KHU3HH,
MHTEPIIPETALMS [T0JIyYEHHBIX PE3YJIbTAaTOB
KonTponbHas pabora: "CucreMbl
104 palnoHaIbHbIX, HppAIMOHANBHEIX |
[10KAa3aTeIbHBIX U JOrapuPpMHYECKUX
ypaBHeHUi"
3agauu ¢ napameTpamMu 16
105 PanyoHanbsHbIE ypaBHEHHUS C lIapaMeTpaMu 1
106 PanyoHanbHbIC HEPABEHCTBA C IIapAMETPAMHU 1
107 PanyoHanpHbIE CUCTEMBI € ITapaMeTpamMu 1
108 WppannoHanbHble ypaBHEHHUsI, HEPABEHCTBA C 1
napameTpamMu
109 HppanuoHaibHble CUCTEMBI C IApaMETPaMHU 1
110 IlokazarenbHble ypaBHEHHUS, HEPAaBEHCTBA C 1
napameTpamMu
111 ITokasaTenbHbIE CUCTEMBI C ITAPAMETPAMHU 1
112 Jlorapugmuueckue ypaBHEHUs, HEPABEHCTBA C 1
napameTpamMu
113 JlorapugmMuueckue CUCTEMbI ¢ TapaMeTpamMu 1




Tpuronomerpuueckue ypaBHEHUs c

114 1
napameTpamMu

115 Tpuronomerpuueckue HEpaBEHCTBA cl
napameTpamu

116 Tpuronomerpuueckue CUCTEMBI cl
napameTpamu
[Toctpoenue u HCCIIEIOBAHUE

117 MaTeMaTHYECKUX MoJienei peanbHbIX |
CUTyallud C TIOMOIIbIO  ypaBHEHHH C
napameTpamu
[Toctpoenue u HCCIIEIOBAHUE

118- MaTeMaTHUYECKUX MoJeIen PeallbHBIX |,

119 CUTyalH C MOMOIIBK) CUCTEM YPAaBHEHUU C
napameTpamu

120 KonTponbHas paora: "3anaun cl
napamerpamu”
IloBTOpPEHUE, 00001IeHNE, CHCTEMATH3ALMS 16
3HAHUI

121- [ToBTOpeHue, o0oOOIICHNE, CcHUCTEeMaTH3aIUs )

122 3HaHui: "YpaBHeHus"

123 [ToBTOpeHue, o00OOIICHNE, CcHUCTEeMaTH3aIUs 1
3HaHui: "YpaBHeHus. Cucremsl ypaBHeHU"

124- [ToBTOpeHue, o06oOOIICHNE, CcHUCTEeMaTH3aUs 3

126 3HaHuii: "HepaBencrtna"

127- [ToBTOpeHne, o00OOIICHNE, CcHUCTEeMaTH3AUs 3

129 3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"

130 [ToBTOpeHmne, o0oOOIICHNE, CcHUCTEeMaTH3aIUs 1

3HaHui: "MHTErpan u ero npumeHeHue"




131- [ToBTOpeHue, o0oOOIICHNE, CcHUCTEeMaTH3aIUs 3
133 3HaHuil: "Oyukun"
134 HToroBasi KOHTpOJIbHAs paboTa 1
135 HToroBasi KOHTpOJIbHAs paboTa 1
136 HOBTOPQHI/IG, 00001IIeHHE, CHCTEMATH3ALHS 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136
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