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HOACHUTEJBHASA 3AIIMCKA

VYuebHblli Kypc «Anrebpa U Havajlla MaTEeMaTHYECKOTO aHaIu3a» SIBIIAETCS
OJIHUM W3 HauboJjee 3HAYUMBIX B IMpOTrpaMMe CpeAHero oOuiero oOpa3oBaHMS,
MIOCKOJIbKY, C OJAHOW CTOPOHBI, OH OOECIEeUYUBAET MHCTPYMEHTAIbHYIO 0a3zy i
M3YYEHHS BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C JIPYroil CTOPOHBI, (popMHpyeT
JIOTUYECKOE U a0CTPaKTHOE MBIILIEHHE 00YyYalolUuXCcsi HA YPOBHE, HEOOXOUMOM
JUTsl OCBOEHUS MH(POpMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
TUCIUIUIMH. B pamkax paHHOro y4deOHOro Kypca OOydarollHecs OBJIAJIEBAIOT
YHUBEPCATbHBIM SI3BIKOM COBPEMEHHOW HayKu, KoTopas (GOpMylIHUpyeT CBOH
JOCTHKEHHS B MaTeMaTH4eCcKon hopme.

VY4eOHbIil Kypc aiareOpbl U Hadajdl MaTEeMAaTHUYECKOTO aHaJld3a 3aKJa/JbIBacT
OCHOBY JUIsl YCIIEIIHOTO OBJIAJEHUS 3aKOHaMH (PU3MKU, XUMUH, OHOJIOTHUH,
MMOHUMAaHUSI OCHOBHBIX TEHACHIIMI pa3BUTHA S3KOHOMHKHU U OOIIECTBEHHOMN KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U KOMIIBIOTEPHBIX
TE€XHOJIOTUAX, YBEPEHHO HCIIOJIb30BaTh UX JUIS JalbHEHIIEro oOpa3oBaHUS U B
IOBCEITHEBHOM kM3HU. B TO ke BpeMsi oBiajgeHuEe aOCTPakTHBIMU U JIOTHUECKU
CTPOTMMHU KOHCTPYKLUSMHU aireOpbl M MaTeMaTHYECKOro aHajliu3a pa3BUBAeT
YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKA3bIBaTh
YTBEPKJICHHS C MTOMOILBIO MHAYKLIHH U PACCYX AATh IE€TyKTUBHO, HCIOJIb30BAThH
00001IeHNe W KOHKPETU3allMl0, abCTparupoBaHME U aHAJOrHIo, (Gopmupyer
KpEaTUBHOE U KPUTUYECKOE MBILUICHHE.

B xone m3yuenusi yueOHOro kypca «Anredpa M Hayaisa MaTEMaTHYECKOTO
aHaJIM3a» 0O0ydYarolMecs MOJIy4YaroT HOBBIM ONBIT pPEIICHUs NPUKIAAHBIX 3ajad,
CaMOCTOSATEJIBHOTO NOCTPOEHUSI MAaTEMaTUYECKUX MOJENEH PEAbHBIX CHUTyaluH,
MHTEPOpPETAlMA  TOJYYEHHBIX  pPEIICHUH,  3HAKOMSITCS C  IPUMEPAMHU
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAyKE U HUCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMaTUYECKUMU OTKPBITHSMU U UX aBTOPaMH.

VY4eOHbIil Kypc 00jazaeT 3HAYUTENbHBIM BOCIHUTATENIbHBIM MOTEHLUAIOM,
KOTOpBIM pealu3yercd Kak 4Yepe3 Y4ueOHbI Marepualn, CrocoOCTBYIOIIMMA
(GOpMHPOBAHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK W uepe3 crnelupuky ydeOHOU
NEeATEeIbHOCTH, TpeOyromed MNpOAODKUTEIbHOW  KOHIIEHTpAllid BHUMAaHMS,
CaMOCTOSTENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIyYECHHBIN
pe3yabTar.

B ocHoBe meronuku oOydeHHs] airedpe M HayajllaM MaTeMaTU4YecKOro
aHaIM3a JIeKUT AeSTEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpyktype ydeOHOro kypca «Anredpa M Hayajla MaTeMaTHUYECKOTO
aHaAJIM3a» BBIJECJIEHBI CIEAYIOIIUE CONEPKATEIBHO-METOANUECKUE JTUHUM: «Hucna
Y BbIUKCIICHUSD», «DyHKINK U Tpaukmny», «YpaBHEHUS U HEpaBEeHCTBa», «Hauama
MaTeMaTU4YECKOro aHain3a», «MHOXKecTBa U Joruka». Bce oCHOBHBIE



COJIEPKATEIbHO-METOANYECKHE JMHUM H3Y4YaroTCsl HAa TMPOTSHKEHUH JBYX JET
oOydeHHsI Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHUS, ECTECTBECHHO JOTIOJHSIS
ApyT Ipyra W MOCTEINCHHO HACHIIIAsICh HOBBIMH TeMaMH W paszjaenamu. JaHHBIH
yu4eOHBIH KypC SBISICTCS HMHTETPATUBHBIM, TIIOCKOJBKY OOBEIUHSET B cede
COJIep’)KaHWE HECKOJbKMX MAaTeMaTH4YeCKUX IUCIUIUIMH, TaKWX Kak aireopa,
TPUTOHOMETpPHSI, MaTEeMaTUUYECKUI aHamu3, TEOPHs MHOXECTB, MaTeMaTHYecKas
noruka u apyrue. I[lo mepe Toro kak oOydwaromuecst OBIajeBalOT BcE Ooiee
IMIMPOKUM MATEMaTHIECKUM aIapaToM, Y HUX TOCIIEI0BATEIbHO (POPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTH MAaTEMAaTHUECKyl0 MOJIElb PEabHOM
CUTYalluH, MPUMEHSATh 3HAHUS, TIOJyYEHHbIC MIPU U3YyYECHUHN Y4eOHOTO Kypca, AJis
pEIICHUsI CaMOCTOSITENNFHO CHOPMYITMPOBAHHONW MaTeMaTUYECKOM 3a/1adyu, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYeCcKass JUHUS «Uuclia U BBIYUCICHUS» 3aBepLIacT
(opMuUpOBaHNE HABBIKOB UCIOJIb30BAaHUS AEHCTBUTEIBHBIX YHUCEI, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTO 00111ero oopazoBanusi. Ha ypoBHe cpeaHero oouiero
oOpa3zoBaHusi oco0oe BHHMMaHME yjaendercs (OPMUPOBAHHIO  HABBIKOB
palOHaIbHBIX BBIYUCICHHUM, BKIIOYAIOIMIMX B C€0sl HUCIIOJIb30BAHUE PA3IMUYHbBIX
¢opM 3amucu 4yucia, YMEHUE JellaTh NPUKHUAKY, BBIIOJIHATh HPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YMCIIOBBIE BBIpaXKEHUs, padOTaTh C MaTeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYyYalOIIMMCSl MHOXECTBA HATYpalbHBIX, IICIbIX,
palioHaJIbHBIX W JIGHCTBUTENBHBIX  YHCET  JOMOJHSAIOTCS ~ MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KaxJoM U3 3THUX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuecKue 3aJayd U OIlepaluu: JAeJIeHUEe Halelo,
OTIEpUPOBAaHUE OCTAaTKaMW Ha MHOXKECTBE IIEJIBIX YHCEN, OCOOBIe CBOICTBa
paIoHaIbHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(pMETUYECKHEe OTepalnu, a TaKkKe
M3BIICUCHUE KOPHS HATYpaJbHOM CTEMEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCE].
bnarogapss mocienoBaTebHOMY pACHIMPEHUIO Kpyra HCIOJIb3YEMbIX YHCENT |
3HaKOMCTBY C BO3MOKHOCTSIMM UX IPHUMEHEHHUsS JJIsl PElICHUs Pa3JInYHbIX 3a]a4
dopMupyeTcsi mpeaCcTaBICHUE O €IWHCTBE MAaTEeMAaTHKH KaK HAyKd M €€ poiiu B
MOCTPOCHUN MOJIENIEH peasbHOr0 MHpa, IMUPOKO HCIHOIB3YIOTCS 0000I1IeHue u
KOHKpETH3aIusl.

Jluaust «YpaBHEHHS W HEPABEHCTBA» pPEATU3YeTCs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YPOBHE CpEAHEro oOIero oOpa3oBaHUs, IMOCKOJIBKY B KaKIOM
pasnene IIporpaMMbl NpeaycCMOTPEHO pelIeHHWEe COOTBETCTBYIOIIMX 3aaad. B
pe3ynbTaTe OOydaroluecs OBJAJAEBAIOT PAa3IMYHBIMM METOJaMH  PELICHHS
palioHaJbHBIX, HUPPAIMOHATBHBIX, TMOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX |
TPUTOHOMETPUYECKUX ypaBHEHWH, HEPaBEHCTB W CHUCTEM, a Takke 3ajaad,
cojepkaux mapameTpbl. [lomyuyeHHblE yMEHHUS MIMPOKO HCIOJB3YIOTCA MpU
UCCIIEIOBaHUM (DYHKIUN C MOMOIIBIO MPOU3BOAHOM, NMPU PEIICHUU MPUKIaIHbIX



3a/a4 U 3a]a4 Ha HaXOXKJIeHHE HauOOJIbIINX U HAMMEHBIIUX 3HAYEHUN (PYHKIIHH.
JlanHas comepkarenbHasl JIMHUS BKIIIOYAET B ce0sl Takke (OpMUPOBAHUE YMEHMN
BBIMOJHATH  pacuéTel 10  QopmyinaMm, MpeoOpa3oBaHHS  pallMOHANIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKHX BBIPAXKCHUM, a TAKXKE BBIPAKCHUH,
CoJiepKaliuX CTerneHu M jorapudmel. braromaps u3ydeHuio anredpanveckoro
Marepuana IMPOUCXOAMT  JalbHEHIIee  pa3BUTHE  AJTOPUTMHUYECKOTO  H
abCTPaKTHOrO MBILIUIEHHUsT OOydaromuxcs, GOpMUPYIOTCS HaBBIKM JE€TYKTUBHBIX
paccyxaeHuid, paboOTl C  CHUMBOJBHBIMM  (OpMaMu,  MpPEICTaBICHUS
3aKOHOMEPHOCTEM M 3aBHCHUMOCTEl B BHJE PAaBEHCTB M HEpPaBEHCTB. AnreOpa
npenjgaraeT A(PQPEKTUBHbIE HMHCTPYMEHTBHI JUIS pEIICHUS NPAKTHUYECKUX M
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3BIKA HAYKH.

ConepxarenpHo-MeTou4eckass JUHUS «DyHKIUUM U rpaduKm» TECHO
HEepeIIeTaeTCsd ¢ APYTMMM JIMHUSAMU y4e€OHOrOo Kypca, HMOCKOJbKY B KAaKOM-TO
CMBICIIE 33JJa€T MOCJIEI0BATEIbHOCTh U3yUeHUsl MaTepuaina. M3yueHrue cTeneHHou,
MOKa3aTeIbHOMU, JOrapu(pMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBOMCTB
U rpaduKoB, UCHOIb30BaHUE (DYHKUMU NI pEelIeHUs 3a7ad U3 IpYruX y4eOHbIX
IPEIMETOB U PEAIBHON KU3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAIU30M,
TaK U C pELICHHEM ypaBHEHUN U HepaBeHCTB. Ilpu 3TOoM Oojblioe BHUMaHHUE
yaensercs: (pOpMUPOBAHUIO YMEHHMS BbIpakaTb (OPMYyJIaMH 3aBUCUMOCTH MEX]Y
pa3IMYHBIMK BEJIMYMHAMU, MCCIENIOBATh MOJyYeHHbIE (YHKIMH, CTPOUTh HX
rpaduku. Matepuan 3Toi cozepKaTeIbHON JIMHUY HAIleJIeH HA Pa3BUTHE YMEHHM
Y HABBIKOB, II03BOJSIIOIIMX BBIPAXKaTh 3aBHCHUMOCTH MEXAY BEIMYMHAMHU B
paznuyHoOil (hopme: aHaTUTUYECKOH, rpaduueckoil u cioBecHoil. Ero m3zydenue
CIIOCOOCTBYET PpPAa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTU K
0000IIEHNIO M KOHKPETU3AIINH, UCTI0JIb30BAHUIO aHAJIOT .

CopnepxarenpHas JinHHAs «Hadama maTeMaTH4eCKOro aHalv3a» IO03BOJIAET
CYILLIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a]ad,
JOCTYMHBIX OOYYaIOIIUMCS, TaK KaK y HUX TOSBISETCS BO3MOXHOCTb CTPOHUTH
rpa@uKy  CIOXHBIX (DYHKIMM, ONpeAeNnsTh WX HauOOJIbIIME W HAWUMEHBIIHE
3HAYEHHUS, BBIYUCIATH IUIOMAAN (GUTYp U OOBEMBI Tell, HAXOIUTh CKOPOCTH H
yCKOpeHHusl TmporeccoB. JlaHHas coaep)aTenbHas JIMHUSA OTKPBIBA€T HOBBIE
BO3MOXHOCTH ITOCTPOEHHUS MAaTEMaTUYECKUX MOJENEH pEalbHbIX CUTYyaluil,
MIO3BOJISIET HAXOJWTh HAWIy4Ylllee pEIIEHUE B NPHUKIAJHBIX, B TOM YHUCIE
COLIMAJIbHO-PKOHOMHYECKHUX, 3a/1adyax. 3HAKOMCTBO C OCHOBAMHU MaTe€MaTUYECKOIrO
aHaju3a CIOCOOCTBYET PAa3BUTHIO aOCTPAKTHOrO, (HOPMaIbHO-JIOTUYECKOTO H
KPEaTUBHOTO MBbIIUIEHUS, (POPMUPOBAHUIO YMEHHH pacrno3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOydarommecs y3HAIOT O



BBIIAIOIIMXCSL Pe3yJIbTaTaX, MOJYyYEHHBIX B XOJI€ Pa3BUTHS MaTEMaTHUKU Kak
HayKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKasi TMHUS «MHOXECTBa U JIOTHKA» BKJIIOYAET B
ceOst 2JEeMEHTBl TEOPHUM MHOXXECTB UM MaTEeMaTHUeCKOH JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpC IIKOJILHON MaTeMaTUKU
U TpeayiaraloT HauOoJyiee YHUBEpPCAJIbHBIM S3bIK, OOBEAMHSIONIMN BCE pa3elibl
MaTEeMaTUKH H €€ MPUIOKEHUH, OHHM CBS3BIBAIOT pa3Hble MaTEeMaTUYECKHE
OUCHMIUTMHBL W MX TNPUIOKEHUs B eauHoe Ienoe. [loaTomy BaxkHO J1aTh
BO3MOXXHOCTh OO0ydYaromiemMycss MOHMMATh TEOPETHKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOM MaTEMaTUKH W HMCIOJb30BaTh €ro JJi BBIPAKEHUS CBOUX MBICIIECH.
JpyrumM BaXXHbIM TPU3HAKOM MATEMaTUKH KaK HAayKH CIeyeT MpPU3HAThH
CBOMCTBEHHYIO €Ul CTpOrocTb OOOCHOBAaHMI U CJI€IOBaHUE OMNPEICIEHHBIM
mpaBWJIaM  TOCTPOEHHUS  JIOKA3aTelNbCTB.  3HAKOMCTBO €  DJIEMEHTaMH
MaTEMaTHYECKON JIOTHKH CIHOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHHS
oOy4aroluxcsi, NO3BOJSET UM CTPOUTH CBOM PACCYXJACHUS Ha OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKU KPUTHUUECKOTO MBIITUICHHUS.

B yuebHOM Kkypce «Anrebpa W Hadala MaTEeMaTHYECKOTO AaHalU3a»
MPHUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIUPOBAHMS, KOTOPHIE MPHU3BAHBI
CHOCOOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOEHUS MOJENEH peasbHbIX
CUTYyallMil, HCCIEOBaHUS HTHUX MOJENIEed C TOMOIIbI0 ammapara ainreOpsl U
MaTEMaTUYECKOTO aHalinu3a, UHTEPIpPETAlMH TOJYyUYEeHHBIX pe3yJabTaToB. Takue
3aJlaHus BIUIETCHBI B KQXK/IbII U3 pa3/Ie]oB MPOTPaMMBbl, TTOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIHPOKO HCIOJB3YETCS IS pelIeHUs MpUKIaTHBIX 3amad. [lpu
pEIICHMH  pEaJbHBIX  NPAKTUYECKUX  3a/Jad  oOydwaroluecs  pa3BUBAIOT
HaOJI0JaTeIbHOCTh, YMEHHE HaXOAMTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIONB30BaTh  aHAJIOTHIO, 0000IaTh W KOHKPETU3UPOBAThH  MPOOJEMy.
JlesTenbHOCTh 1O  (OPMUPOBAHWIO HABBIKOB PpEUICHHs TMPUKIAJAHBIX 3a/ad
OpraHM3yeTCs B TIpOIecce U3yUeHHs BCeX TeM y4eOHOTo Kypca «Anredpa u Hadyana
MaTEMaTUYECKOTO aHaTN3ay.

Ha wusyuenue yueOHOro kypca «Auredbpa M Hayala MaTeMaTUYECKOTO
aHanu3a» otBoauTcs 272 yvaca: B 10 kiacce — 136 vacos (4 yaca B Henento), B 11
kiacce — 136 yacos (4 yaca B He/IeIIO).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

Yuciaa v BIYMCICHUSA

PaunonanbHpie uncna. OOBIKHOBEHHBIE M JECATHYHBIE OO, MPOLIEHTHI,
O0eckoHeuHble Tnepuoguueckue Apodu. [IpumeHenwe apoOell U MPOLEHTOB IS
pelIeHUs PUKIAJAHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEATbHOM KU3HH.

HelictBuTenpHble 4nciia. PalMoHalbHBIE W HPpPAUUMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanMy ¢ JCUCTBUTENBHBIMH  YHCIaMH.  Moaynb
JNEHUCTBUTEIBLHOTO YHUCIIa U €ro cBoicTBa. [IpnOnmkEHHbIE BBIYMCIICHHMS, TIPABUIIA
OKPYIJICHHMS], PUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCIICHUN.

Crenenp ¢ uensiM mokasareneMm. bunom Herotona. Hcenons3zoBaHue
HOIXOAIIEH (POPMBI 3aIIUCH IEHCTBUTENBHBIX YNUCEN AJISl PEIICHUs IPAKTUYECKUX
3a/1a4 ¥ PEJCTaBICHUS JaHHBIX.

ApudmMeTrnuecknii KOpeHb HaTypaJbHOM CTENEHU U €ro CBOWCTBA.

CreneHp C pauMOHAJIBHBIM II0OKAa3aTeleM W €€ CBOMCTBA, CTEIEHb C
JNICUCTBUTEIILHBIM OKA3aTCIIEM.

Jlorapudm uucna. CoiictBa jorapudma. [lecaTuunpie U HaTypaibHbIE
Jorapu@Msl.

CuHyC, KOCUHYC, TAHT'€HC, KOTAHI'€HC YHCJIOBOI0 apryMeHTa. ApKCHHYC,
ApPKKOCHUHYC M apKTaHT'€HC YUCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa M TOXKAECTBEHHbIE MpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIE ypaBHEHHs W ypaBHEHUsA-ClIeACTBHUs. HepaBeHCTBO,
pelIeHNe HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHMS LIENIBIX U APOOHO-pAllMOHATBHBIX YPABHEHHUN U
HEpaBEHCTB. MHOrouseHbl OT OJHON MepeMeHHOH. JleneHne MHOrowieHa Ha
MHOIOWIEH C ocratkoM. Teopema be3dy. MHoOrouneHsl ¢  LeEIbIMU
kodppunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COAEPIKALUX CTETIEHU U KOPHH.

WppauroHanbHbie ypaBHEHHUSI. OcHOBHBIE METO/1bI peLIeHHUs
MPPALMOHAJIBHBIX YPAaBHEHUM.

[Toka3aTtenbHble ypaBHEHHs. OCHOBHBIE METOABI PEIICHHS MOKa3aTeIbHBIX

YpaBHEHUM.
ITpeoOpa3oBaHne BbIpaXKEeHHUM, COAEPKALIMX JIOTapU(MBI.
Jlorapugmuueckue YpaBHECHHUS. OcCHOBHBIE METOJIbI peLieHus

Jorapu(pMUUECKUX YpaBHEHUH.
OcHoBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPHUUYECKUX BBIPAKEHUN. PellleHre TpUroHoMEeTpUYECKNX ypaBHEHUM.



Pemenne cucrteM NMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHU#. Onpenenurenb MaTpUIbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIUMCIICHUE €0 3HAUYCHMUSI, TPUMEHEHUE OIpPEACIIUTENS ISl pelieHus
CUCTEMbl JIMHEWHBIX YypaBHEHHWU. PerieHue NpUKIaAHBIX 3a7ad C MOMOIIBIO
CUCTEMBl JIMHEHMHBIX YypaBHEHUH. lccnenoBaHme DOCTPOCHHOM MOJENU C
MTOMOILIBIO MaTPHUIL U ONPEIETUTEIIEH.

[TocTpoeHne mMaTeMaTUYECKUX MOJENEH PEAIbHOM CUTyallUd € MOMOUIBIO
YPaBHEHUN M HEpPABEHCTB. lIpuMeHEHHME ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHBIX O0JacTel HayKu M peanbHOU
AKU3HH.

DOyHKUUM U TpaPUKHU

OyHKIus, crnocodbl 3amaHusi (QyHKIUU. B3aumHO oOpaTHBIE (GYHKIIUU.
Komnosumms ¢yskuuid. I'paduk QyHKIuu. OnemeHTapHble TpeoOpa3zoBaHUs
rpa@uKoB (QyHKIIMIA.

OO6unacTb ompeneneHus: 1 MHOKECTBO 3HaueHud (yHkuuu. Hymu Qyskimu.
[TpoMexyTku 3HaKOMOCTOSIHCTBA. YETHBIE M Heu€THbIe (QyHKIMU. [lepuoanueckue
¢yakuuu. IIpoMexyTkn MOHOTOHHOCTH (YHKUHUUA. MakCHUMyMbl U MUHUMYMBI
dbynkiuu. Hanbosnbliee 1 HauMeHblIllee 3HaueHUsI GyHKIIMU HA IPOMEKYTKE.

JluneiiHas, KBaJpaTHU4Has W JPOOHO-IMHEHHas (YyHKUUU. DJIEeMEHTapHOe
UCCJIEJOBAaHUE U TIOCTPOEHUE UX I'paUKOB.

CrenenHast GyHKIMS ¢ HATypajdbHBIM U 1IENbIM Moka3areneM. E€ cBoiicTBa u
rpadguk. CBoiictBa M rpaduk KOpHS N-0il CTeNeHWM KakK (PYyHKUUU OOpaTHOM
CTENIEHU C HATYpaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmMuyeckas (yHKIUHA, WX CBONCTBA U TpaduKH.
Ucnionb3oBanue rpadukoB GyHKIMMA 151 pEIICHUS] YPABHEHHM.

Tpurosomerpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(YyHKUMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCHUMOCTH B pealbHBIX IMPOLIECCAX W SBJICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHajimn3a

ITocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHus IOCJeaoBaTeIbHOCTEH. MeTton
MaTEeMaTUYECKON UHIYKIUH. MoOHOTOHHBIE u OrpaHUYCHHbIC
noclyieqoBaTeNbHOCTU. VcTOprsS BO3HMKHOBEHHS MAaT€MaTUYECKOrO aHalin3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTprueckas nporpeccuu. beckoneuHo yObIBatromias
reoMmeTrpuyeckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOLIEH reoMeTpHYeCcKOn
IIPOTPECCUU. JINHENHBIN U SKCIIOHEHIUAIBHBIN pOCT. Uucio €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWe Mporpeccuy Uil  PElIeHHs] pealibHbIX — 3ajad
MIPUKJIAAHOTO XapakTepa.



HempepriBHbIe GYHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadgukoB ¢ynkuuid. CBoicTBa (YyHKIMI HEMpEpbIBHBIX Ha OTpe3ke. Meroa
UHTEPBAJIOB JUISl PELICHUS HEpPaBEHCTB. l[IprMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKUMN JUTsl pelieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKMK. OnpeneraeHue, FreOMeTpUIeCKUui U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[TpousBogubie  anmeMeHTapHbIX  ¢GyHknuil.  [IpousBogHast  CyMMBI,
MPOU3BECHUS, YACTHOT'O U KOMIIO3UIIUU (DYHKIIHIA.

MHokecTBa H JIOTHKA

MHoOXecTBO, omnepauu HaJ MHOXECTBaMM W HMX CBOMCTBA. JlnarpaMmbl
Oiinepa—Benna. IIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO — ammapara  Juis
ONMCAHUs PEaJbHBIX MPOLECCOB M SABJICHUM, NPU PEIICHUHM 3a7ad W3 APYIUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEJICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIC YPABHEHUS.

11 KJIACC

Yucsia ¥ BIYMCJICHUS

Harypansabie u nensle yncna. llpumeHeHne NpU3HAKOB JEIMMOCTH LIENBIX
yucen, HauOoyplui o0muii nenutens (nanee — HOJ[) u Hammenswlee oOrnee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1is penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

Kowmrmnekcuble uuncna. AnreOpamdeckas W TPUTOHOMETpUYecKas (HOpPMbI
3aMUCH KOMIUIEKCHOTO 4ucia. ApudmeTndeckue omnepalnud ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHy uM3 KOMIUIEKCHOrO uuchia. [IpumeHeHune
KOMIUIEKCHBIX YUCEJI JJIsl peleHUs] PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHMs U HEPABECHCTBA

CucreMa ¥ COBOKYIHOCTh YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKUX  YpPAaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. Pelienne TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIE METOJBl PpEIICHUA TMOKAa3aTeNbHBIX W  JIOrapu(pMUUEecKuX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS] UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS] CUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
UpPpalMOHATBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUUECKUX YPaBHEHUN.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMTAPAMETPAMH.



[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTEMaTUYECKUX 3a7ad M 3a/Jad M3 pa3IMyHBIX o0JacTel HayKu M peanbHOU
KU3HU, UHTEPIPETALUS [TOJTYyUYCHHBIX PE3YIbTATOB.

DOYyHKUMH U TPaPUKH

I'paduk kommosuumu (QyHKIuHA. ['eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB Ha KOOPAMHATHOM IMIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBONCTBA U TpadUKH.

['padprueckne Meroabl pelieHUs ypaBHEHUM W HepaBeHCTB. [ 'paduyeckue
METObI PELIECHHUS 3a7a4 C TapaMeTPaMHu.

Hcnonb3zoBanue rpapukoB (GYHKIUNA JUIsI UCCIENOBAaHUS TPOLECCOB U
3aBUCUMOCTEH, KOTOPBI€ BO3HHMKAIOT IMPHU PEIICHUU 3a/lady U3 APYIHX y4eOHBIX
IIPEAMETOB U PEAIIbHOM KU3HH.

Havasa MaTeMaTH4eCKOro aHAJIN3a

[IpumeHeHne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH H
sKcTpeMyMbl.  HaxokneHue  HamOOJbIIETO M HAaMMEHBIIETO  3HAYCHUMH
HEIpEPHIBHON (DYHKIIMH HA OTPE3KE.

[IpuMeHeHne TPOU3BOJHOM JUISI HAXOXKIACHUS HAWIYYIIETO PEIICHUS B
NMPUKIAIHBIX 3aJa4ax, Ui OIPENEIEHUs CKOPOCTH M YCKOPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJIOM Wi TpadUKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpasHble
arieMeHTapHbIX QpyHkunid. [IpaBuiia Hax0XIeHUS TEPBOOOPA3HBIX.

WNHrerpan. ['eomeTpuuecknii CMBICII MHTErpasa. Brruncnenne
omnpenenéHHoro naTerpaia no gopmyne Hetotona-JIeionua.

[TpumeHeHrne uHTErpajsa A HaXOXKIEHUS IUIOIafell MmiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemenuit  nuddepeHnnanbHbIX  ypaBHeHH. MaremaTudeckoe
MOJICIMPOBAaHUE PpEaJbHBIX MPOLECCOB C MOMOIIBIO AU QepeHInaTIbHbIX
YpaBHEHUM.



IVNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIN YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaIaHCcKOro BOCIIATAHUS:

c(OPMUPOBAHHOCTH TPAXKJAHCKOM MO3UIIMUA 00YJArOMIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOT'O  4I€Ha  POCCHICKOro  00IlecTBa,  MNPEACTABICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIJICHUH,
Opoueayp TIpaxaaHckoro oOmiecTBa (BbIOOpPBI, OMPOCHl W APYroe), yMEHHe
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBHUH C MX
(GYHKUMAMH U Ha3HAYECHHEM;

2) IATPHOTHYECKOTO BOCIIMTAHNA:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaXIAHCKOMW MIACHTUYHOCTH, YBAKCHUS K
OPOLUIOMY M HACTOAILIEMY POCCUMCKOW MAaTe€MaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTHKEHUSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHICKOM MaTeMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE JTUX JOCTHKEHUH B JPYrMX HayKaX, TEXHOJOTusaX, cdepax
SKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

OCO3HAHHME JYXOBHBIX LIEHHOCTEH POCCUUCKOro Hapoaa, c(hOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHHUS, 3TUYECKOTO IMOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JOCTW)KEHMM HAyKd W JIEATEJIBHOCTBIO YYEHOTO, OCO3HAHME
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHUBOrO OyAyLIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs AICTETHUKY MaT€MaTHYECKHX
3aKOHOMEpPHOCTEHN, 00BEKTOB, 3a7]a4, PEUICHUHN, PacCyKIECHUN, BOCIPUUMYHBOCTb
K MaTeMaTHYE€CKUM acleKTaM pa3IuyHbIX BUJOB HCKYCCTBA;

5) ¢pu3nYeCcKOro BOCIIMTAHUSI:

cOPMHPOBAHHOCTh yYMEHUS MPUMEHATH MaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 370pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 37I0POBBIO (30pOBOE THUTaHWE, COATAHCHPOBAHHBIN PEXHUM 3aHATHH H
OTIIbIXa, peryisipHasl (pu3nyeckas aKkTUBHOCTH), (PU3UUECKOE COBEPIIEHCTBOBAHUE
IPU 3aHATUSAX CIOPTUBHO-030POBUTENBHON JEATEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYAY, OCO3HAaHHME IIEHHOCTH TPYAOJIIOOMs, HHTEpec K
pa3nuuHbiM  chepam  mpodeccCHOHANBbHON  NI€ATENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILATh OCO3HAHHBIA BBIOOP
Oyayuieil npodeccun U peaau30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHBbl,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHMIO W
caM0o00pa30BaHUIO Ha MPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTUIO B PELICHUHU ITPAKTUYECKUX 3a]1a4 MaTeMaTHUYeCKOM HAapaBlIEeHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMS:

c(OPMHPOBAHHOCTh  DKOJIOTHUECKOW  KYJIbTYpPhl, TOHUMAHUE BIIUSHUS
COIIMAIbHO-PKOHOMHYECKUX TPOLIECCOB Ha COCTOSIHUE MPHUPOAHONU M COIMATbHOU
Cpelbl, 0CO3HAHUE TJI00ATBHOTO XapaKTepa dKOJIOTHUECKUX MPOOIeM, OpUEHTAITHS
Ha TPUMCHEHHE MAaTeMaTHYCeCKUX 3HAHUN MJIs peIIeHUs 3amad B 00JacTH
OKpYXalollled Ccpefbl, TUIAHUPOBAHUE TIOCTYNKOB M OIICHKM HX BO3MOKHBIX
MOCJIEJICTBUMN ISl OKPY>KAIOIIEH Cpefibl;

8) HeHHOCTH HAYYHOT 0 TO3HAHUSI:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI Haykh MW  OOIECTBEHHOW  MPaKTUKH, TMOHUMAaHUE
MaTEMaTUYECKOM HayKh Kak cepbl 4YeTOBEYECKON IeATEIbHOCTH, JTAloB €&
pa3BUTHS W 3HAYUMOCTH [UJISl Pa3BUTHS ULUBWIM3ALWH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTEeMaTUYeCKON KyJIbTypoll KaK CpEICTBOM IIO3HAHUA MHPA,
TOTOBHOCTh OCYIIECTBIIATh IMPOCKTHYID M MCCIEAOBATEIBCKYIO JIESITEIHHOCTh
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUS

ba3zoBble jornueckue AecTBMA:

BBISIBJISIT M XapaKTEpU30BATh CYIIECTBEHHbIE NMPU3HAKA MaTEMATHYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy TMOHATUAMH, (OPMYJIHUPOBATH
OTIpe/ICJICHUS] TIOHSATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMS JiJ1s1 0000IIIEHNS U CPAaBHEHUS, KpUTEPUH TIPOBOJUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (QopMylIupoBaTh W  MPeoOpa3oOBbIBATH  CYXKICHUS:
YTBEPJUTEIbHbIC U OTPUIIATEIbHBIE, CIMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHBIE,

BBISIBJISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSX, MpeAsiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U NPOTUBOPEY U,

JeJaTh BBIBOABI C KCIOJIb30BAHHEM 3aKOHOB JIOTHKHW, JE€IYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEILHO JJOKA3aTEIhCTBA MAaTEMAaTUYECKUX YTBEPIKICHUIN
(TIpsiMbI€ U OT IPOTUBHOTO), BHICTPAUBATh APTYMEHTAIIHNIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIEC CYKICHUS U BHIBOIBI,

BBIOMpATh CMOCOO pelieHus y4deOHOW 3amadyn (CpaBHUBATh HECKOJBKO
BApUAHTOB  pelIeHHUs, BbIOMpaTh Hauboyiee MOAXONSAIMMUN ¢ y4€ToM
CaMOCTOSITEJIbHO BBIIEIEHHBIX KPUTEPHUEB).



Bba3oBble uccienoBareJbCKie AeHCTBUA:

HCIIOJIB30BaTh BOMPOCHl KaK MCCIEIOBATEIbCKUM HMHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIMIME  HPOTHUBOpEUHE,  Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (pOpMUPOBAaTh TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO IO3UIINI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBAHHE
10 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYECKOro 00bEKTa, SBJICHHUS, IpoLecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIIECHUS W BHIBOJABI MO pe3yjbTaTaMm
IPOBEIEHHOTO  HAOJIONEHMs, HUCCJIENIOBaHMs, OICHUBAaTh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U 000OIICHUIA;

IPOTHO3UPOBAaTh BO3MOXHOE pa3BUTHE MPOLECCa, a TaKXKe BbIABUTATh
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora c ungopmanmeii:

BBISIBIIATH JAehUIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX I OTBETA HA
BOIIPOC U JJIA PELICHHUS 3a1a4H;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATH,
CHUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATh HH(GOPMAIHMIO PA3IUYHBIX BHAOB U
dbopm npeacTaBIeHUS,

CTPYKTYpPUpPOBaTh HH(POPMAIIMIO, TPEJICTABIATh €€ B Pa3IM4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaA&KHOCTD uH(popmaun 1o CaMOCTOSATENIbHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.

KoMMyHHUKATHBHBIE YHHBEPCAJIbHBIE YUeOHbIe JeiicTBHS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJasIMHA OOIICHMS, SICHO, TOYHO, I'PAMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U THMCHMEHHBIX TEKCTax, JaBaThb MOSICHEHHUS MO XOAY PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBAThH MOJYUYCHHBIN pe3yJIbTar;

B X0JI€ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYX Ia€MON TEMBHI,
npoOJieMbl, pelIaeMoil 3ajady, BBICKA3bIBATh WJEH, HAalleJIEHHbIE Ha TTOMCK
pELIEHUsI, COIMOCTABIISITh CBOU CYXIEHHUS C CYXKICHUSMU JIPYTUX YYaCTHUKOB
nauanora, oOHapy>KUBaTh Pa3jIMdMe M CXOJCTBO TMO3HUIIMNA, B KOPPEKTHOU (opme
dbopMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAXKEHUSI,;

MPEACTABIATh PE3YbTAThl PEUICHUs 3a/aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa, CAMOCTOSITEIbHO BBIOMpATh (OopMaT BBICTYIUICHUS C Y4E€TOM 3a7ad
MIPE3EHTAIUUA U OCOOEHHOCTEH ayUTOPHH.

PerynsiTuBHbIE YHMBepcaibHbIe YUueOHbIe 1eiicTBUSs



Camoopranusanus:

COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1aui, BEIOUPATh CIIOCOO PEIIeHUS C
Y4IETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM HH(OPMAITHH.

CaMOKOHTPOJIb, IMOIHOHATbHBI HHTE/IEKT:

BIAJCTh HAaBBIKAMH  ITO3HABATEIILHONW  pediekcMr KaKk  OCO3HAHUS
COBEPIIIAEMBIX JCHUCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB, BIAJCThH
criocobaMu CaMOTIPOBEPKH, CaMOKOHTPOJIS TMpollecca M pe3ylbTaTa pEIICHUs
MaTeMaTHYECKOH 3a/1a4u;

IPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH NPU PEIICHUHN 3aJ[auH,
BHOCHTH KOPPEKTUBHI B JICATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, JAHHBIX,
HaWJCHHBIX OIIMOOK, BRISIBICHHBIX TPYAHOCTEIH;

OIICHHBATh COOTBETCTBHE Pe3yJIbTaTa IEIH B YCIOBUAM, OOBSICHATH MPUIHHBI
JOCTIDKCHUS WUTH HEIOCTHIKCHHS PE3YNIBTATOB JIEATCILHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYATHLHON
paboThl TpHW pemeHWH YYeOHBIX 3a7ad, MPUHAMATH I11e7b COBMECTHOM
JEATEIBLHOCTH, TJIAHUPOBATh OPTAHHW3AIMI0 COBMECTHOM pPabOTHI, paclpeaciisaTh
BUJBI palOT, JOroBapuUBaThCs, OOCYXJAaTh NPOLECC U pe3yiabTaT pPabOTHI,
0000111aTh MHEHHUS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B I'PYIIOBBIX QopMax paboThl (00CYykJeHHsS, 0OMEH MHEHHIA,
«MO3TOBBIE INTYpMBD» W HWHBIE), BBHINOJHATH CBOIO YacThb pabOTBl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMU 4YJICHaMH KOMAaHIbI, OIICHUBATH
KauyeCTBO CBOEr0 BKJAJa B OOMIMI MPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
YYaCTHHUKAMH B3aUMOCHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce oOyyaromuiicss TMOJYYUT CICAYIONINE
MPEAMETHBIC PE3YNbTAThl MO OTACIBHBIM T€MaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hadyajla MaTeMaTUYECKOTO aHATTU3ay:

Yuciaa v BBIYMCICHUSA:

CBOOOJIHO OIEPUPOBATh MOHATHUSAMH: PAlMOHAIBHOE YMCIIO, OECKOHEUHas
nepuoanyeckasl J1poOb, TMPOIEHTHI, HPPAMOHAIBHOEC YHCJIO, MHOXECTBA
pPalMOHAJIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb IEMCTBUTEIIBHOTO YUCIIA;

MPUMEHSIThL JPOOM U TPOLICHTHI JUIS pElICHUs] TNPUKIAJAHBIX 3a7ad U3
pPA3JIMYHBIX OTPACIIC 3HAHUMN U PEATbHOU )KU3HU,

MIPUMEHSITh MPUOTNKEHHBIC BEIYUCIICHUS, IPABUIa OKPYTJICHUS, IPUKUAKY U
OLICHKY PE€3yJIbTaTa BEIYUCIICHHM;



cBOOOZIHO OMNEpUPOBATH TIOHATHEM: CTENEHb C IEJNbIM [OKa3aTeseM,
UCIIOJIb30BaTh MOAXOAANIYI0 (hOPMY 3aIMMCU IEUCTBUTEIIbHBIX YHCEI JJIsl peICHUS
NPAKTUYECKUX 33/1a4 U MIPEACTABIICHUS TAHHBIX;

CBOOOJITHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajbHOM
CTEIICHHY;

CBOOOJHO OINEPUPOBATH MOHATHUEM: CTEIIEHb C PAMOHAIBHBIM [TOKA3aTENIEM;

CBOOOTHO OTIEPUPOBATH MOHATHSAMU: JIOTapU(M YKCIIa, JCCATUIHBIC U
HaTypajbHbIe JTOrapu(MBbI;

CBOOOJHO ONEPHUPOBATH MOHATHIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, apKKOCHHYC U apKTAHT€HC YHCIOBOIO
apryMeHTA.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHUSIMU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHUS-CIIC/ICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSTh Pa3JIMUHbIE METOJIbl PEIICHUS PAIMOHAIBHBIX U JAPOOHO-
pallMOHAJIbHBIX YPABHEHUW, IPUMEHATh METOJ HWHTEPBAJIOB JJISl PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATHSAMHU: MHOTOWIEH OT OJHOW MEepEeMEHHOM,
MHOTOWIEH C UEeIbIMH KO3(PUIMeHTaMyd, KOPHH MHOTOYJICHA, TMPUMEHSThH
JI€JICHUE MHOTOYJICHAa HA MHOTOYJIEH C OCTaTKOM, TeopeMmy besy u teopemy Buera
JUISl pELLICHUS 3a/1a4;

CBOOOJIHO ONEPUPOBATh TMOHATUSIMU: CHUCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpHIla, OMpPENETUTENb MATPUIlbl 2 X 2 W €ro TeOMETPUYECKHH CMBICH,
UCIIOJIb30BaTh CBOMCTBA OMpenenuTeNs 2 X 2 JJs BBIUUCIEHUS €ro 3HA4YCHWS,
NPUMEHATh OMNPEACIUTENN Uil PEIICHUS CUCTEMbl JIMHEWHBIX YpaBHEHUU,
MO/JICJIMPOBATh PEAIbHBIE CUTYAllMH C TTOMOIIBIO CUCTEMBI JJUHEWUHBIX YPaBHECHHU,
HCCIIEI0OBATh TMOCTPOEHHBIE MOJEIM C TNOMOINBI0 MATPUILl U ONPEACTUTENEH,
UHTEPIPETUPOBATH MTOTYUYECHHBIN pE3yJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JEWCTBUM C KOpPHSAMHU Ui TpeoOpa3oBaHus
BBIPAKCHUM;

BBITIOJTHSTH MPE0OpPa30BaHUs YUCTIOBBIX BRIPAKEHUH, COIEPIKAIIIUX CTEIICHHU C
palMOHAJIBHBIM [MOKA3aTeJIEM;

UCII0JIb30BaTh CBOMCTBa norapupmMoB TUTSt npeoOpa3zoBaHus
norapu(MUYECKUX BBIPAKCHH;

CBOOOJIHO OMNEPUPOBATh MOHATUSMH: HpPpalMOHANIbHBIC, TOKa3aTeIbHbIE U
JorapupMUUECKue YpaBHEHUSI, HAXOAUTh UX PEIICHUS C MTOMOIIBI0 PAaBHOCUIIBLHBIX
MEPEX0I0B WA OCYILECTBIISSI IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYIIBI I TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUN;

CBOOOJHO OINEPUPOBATH IMOHSATHEM: TPUTOHOMETPUYECKOE YpABHEHUE,
MPUMEHATh HEOOXOoAMMBIE  (QOpPMyJNIBI I PEHIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUI];

MOJICJIMPOBaTh pEAlbHbIE CUTYallUM Ha SA3bIKE anreOpbl, COCTaBIATh
BBIPQXKECHUS, YpPAaBHEHHUS, HEpPaBEHCTBA 10 YCIOBHUIO 3a/ayd, HCCIEI0BaTh
MOCTPOCHHBIE MOIEIIN C UCIIOJIb30BAHUEM alnapara aireOpsl.

DYyHKUMH U TPaPUKH:

CcBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIMS, CIIOCOOBI 3a1aHus (pyHKUUH,
B3aUMHO OOpaTHbIC (PYHKIUM, KOMIO3UIMSA (YHKIUH, Tpaduk QyHKINH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATHAMHU: O0JACTH ONPENENECHUS U MHOMKECTBO
3Ha4YCHUU (PYHKIMH, HYJIH (PYHKIIUU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO ONEpUPOBaTh MOHATHUSAMHU: YETHBIE U HEYETHble (YHKIUH,
nepuoanyeckrue (GyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIMU, MAKCUMYMBI
MUHUMYMBI (DYHKIIMM, HauOoJiblllee M HauWMEHblllee 3HaYeHUE (QPYHKIUU Ha
MIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs! (QYHKIUS C HATypaJbHbIM U
LEJIBIM TOKa3zaTeneM, rpapuk CTENEeHHOW (YHKIUM C HATypalbHbIM U IIEJIBIM
nokasarenemM, rpaduk KOpHS N-oi CTENeHW KakK (PYHKIMM OOpaTHOWM CTENeHu ¢
HaTypaJbHBIM MOKa3aTeJeM;

ONEepUpOBaTh MOHSATUSMU: JIMHEWHAs, KBaJpaTU4Has U JPOOHO-TMHEHHas
(YHKIIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE X TpaUKOB;

cBOOO/IHO OIEpUpOBaTh MOHATHUSAMU: IOKa3aTellbHas U Jiorapumuueckas
(yHKUMU, WX CBOMCTBA M TpaduKH, UCHOJIb30BaTh UX TpadUKU ISl pelIeHUs
YpaBHECHUH;

CcBOOOIHO ONEpUPOBATH TOHATUSMHU: TPUTOHOMETPUYECKAS] OKPYKHOCTbD,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIIMI YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku  (QYyHKUMH JUIsI  UCCIENOBAaHHUS TPOLECCOB U
3aBHCHUMOCTEH MpH pEeUICHUH 3a7a4 U3 JPYruX Y4eOHbIX MPEAMETOB M PeajbHOU
KU3HU, BBIPAXKATh (POPMYJIaMU 3aBUCHUMOCTH MEXIY BEIMUMHAMMU;

Havana MaTeMaTH4eCcKOro aHajamu3a:

cBOOOZIHO ONEpUPOBATh MOHATUAMU: apumeTnyeckas M TreoMeTpuyecKas
nporpeccusi, 0eCKOHEYHO yObIBarOIIasi reOMETpUUEcKasi Mporpeccus, JMHEHHBIA U
AKCIIOHEHIUATIBHBIN pOCT, (hopMysa CIOKHBIX MPOLEHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIIOJI30BaTh MPOTPECCUU JUIsl PEIICHUS peajbHbIX 337a4 MNPUKIIAHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSIMHU: MTOCIEI0BATEILHOCTbD, CIIOCOOBI 3a/1aHNUs
MOCJEN0BATENbHOCTEH, MOHOTOHHBIE W OrPAaHUYEHHBIE TIOCIJIEIOBATEIBHOCTH,
NOHUMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a Kak aHajiu3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO OMEpUPOBATh TOHATUSAMH: HENPEPHIBHbIC (YHKIUU, TOYKH
paspsbiBa rpaduka QyHKIMH, aCUMIOTOTHI Ipadrka GyHKIINH;

cBOOOJIHO OINEpUpPOBaTh MOHATHEM: (YHKIHMSA, HENpephIBHAs Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HETIPEPBIBHBIX (DYHKIIUH JIJIsl pEIICHUs 3a/1a4;

CBOOOJHO OIEpUPOBATh MOHATHSAMHU: TI€pBas W BTOpas MPOU3BOJIHBIE
dbyHKIMHU, KacaTtelbHas K rpaduky GyHKIINY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOTO U KOMIIO3ULIUH
IBYX (DYHKIIMI, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUU CMBICI HPOU3BOJHOM s
peuieHus 3a1ad.

MHoKecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBaTh MOHATHUSMHU:  MHOXECTBO, ONEpalUd  HaJ
MHOECTBaAMU;

UCITOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Juisl OIUCAaHUsI PEaIbHBIX
IPOLIECCOB U SIBJICHUM, IPU PELLICHUU 3a7a4 U3 APYTrUX y4eOHbIX IPEIMETOB;

CBOOOJHO OIEPUPOBATH MOHATHSAMHU: ONpENEICHUE, TEopeMa, ypaBHEHHe-
CJIE/ICTBHE, CBOMCTBO MAaTEMAaTHUYECKOT0 00BEKTA, JOKA3aTEeIbCTBO, PABHOCUIIbHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kJjacce oOyyaromuiics TOJYYUT CICAYIONINE
OpeaIMEeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMmbl y4eOHOTo
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOrO aHAITU3a»:

Yucaa v BBIYMCICHUSA:

CBOOOIHO ONEpUpOBATh TMOHATUSAMHU: HATypajJbHOE M I€JI0E YHCIIO,
MHO>KECTBA HATypaJbHBIX M LEJIBIX YHUCEN, HCIOJIb30BATh NPHU3HAKHU ACIUMOCTH
uenbix yucen, HOJ n HOK naTypanbHbIX uncen sl pelieHus 3a1ad, IPUMEHSTh
anroput™ EBkimaa;

CBOOOJHO OIEPUPOBATH MOHATHEM OCTaTKa IO MOJYJIO, 3alUChIBATh
HaTypaJbHbIE YMCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO ONEpPUPOBATh TMOHATUSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJN, MPEJCTaBIATh KOMIUIEKCHBIE YHClia B ainreOpanyeckoil u
TPUTOHOMETPUUYECKON (hopMe, BBHIOJIHATh apu(pMETHUECKHE OIepalui ¢ HUMU U
U300pakaTh Ha KOOPJAMHATHOM TIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:



cBOOOJIHO ONEpUPOBATH TOHATUSAMU: HpPpAlMOHAJbHBIC, MOKa3aTeIbHbIE U
norapu(MHUUECKHe HEpPaBEHCTBA, HAXOJUTh UX PEHICHHS C OMOIIBIO
PABHOCHJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEHM TpH pEIICHUH TPUTOHOMETPUYECKOTO
YpaBHEHHUS;

CBOOOJHO ONEpUPOBATh IMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHATh  HEOOXOoAMMBIE  (QOpPMyINIBI I  PEHIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMTHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIICICTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUYECKNX YpPaBHEHUI U HEPABEHCTB;

permarb palHOHAIIBHBIE, MppanOHaIbHBIE, ITOKA3aTEIbHBIE,
jJorapuMHUUecKue U  TPUTOHOMETPUYECKHE YpaBHEHHMS U  HEPaBEHCTBA,
coJiepaKallye MOAYJIU U apaMeTphl;

NPUMEHSATH TpadUuecKre METOAbI A1 PEIICHHs] YPABHEHUN U HEPAaBEHCTB, a
TaKKe 3aJ1a4 C mapameTpamu;

MOJICJIMPOBaTh pEalbHbIE CUTYallUM Ha S3bIKE airedpbl, COCTaBIATh
BBIPA)KCHUS, YPABHEHMUS, HEPABEHCTBA M MX CHUCTEMBl [0 YCIOBHUIO 3aJayH,
UCCIIEZIOBaTh IOCTPOCHHBIE MOJEINW C MCIOJIb30BAaHUEM ammapara ajareopsl,
MHTEPIPETUPOBATH ITOJTYUYECHHBIN pPE3yJIbTaT.

DyHKUuM U rpapuku:

CTpOUTh TpaUKu KOMMIO3UUMU (PYHKUUNA C MOMOIIBI 3JIEMEHTApHOrO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIIMU JABYX (YHKIIHIA;

CTPOUTH TIEOMETpUYECKHe 00pa3bl ypaBHEHMM U  HEpaBEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOJHO  OMEpUPOBaTh MOHATHUSAMHU: TpaUKH TPUTOHOMETPHUECKHX
dynKImi;

OpUMEHATh GYHKIUUA IS MOJEIUPOBAHUS M HUCCICNOBAHUS PEATbHBIX
IIPOLIECCOB.

Hauana MmaTeMaTH4eCKOro aHajamsa:

UCITOJI30BaTh MPOU3BOJHYIO JIJISl MCClieOBaHUsl (YHKIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIIICe U HAMMEHBITIEE 3HAYCHUS (PYHKIIUU HETPEPHIBHOW Ha
OTpE3KE;

WCIIOJIB30BaTh NPOU3BOJIHYIO Uil HAXOXKICHUS HAWIYYIIETO PEIICHUS B
OPUKIAIHBIX, B TOM YHCJIE€ COLHAIBHO-DKOHOMMYECKHX, 3aJadax, I
OlpesieNieHUs] CKOPOCTH M YCKOPEHHs Ipolecca, 3adaHHOro (opMysod win
rpadukom;



CBOOOJHO OMEPHPOBATH TMOHATHUSAMU: TIEPBOOOpa3Has, OMPEACTEHHBIN
UHTErpaj, HaXOAUTh MEPBOOOpA3HBbIC SJIEMEHTAPHBIX (GYHKIUA U BBIYUCIATH
uHTerpan o gopmyne Hetorona-JleiOnuiia;

HAXOJIUTh IJIOWIAU TUIOCKUX (PUTYp U 0OBEMBI TEl C TOMOIIBIO UHTETpaa;

MMETh MPEACTABICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUU HA IIPUMEPE
coctaBieHus TudPpepeHIHATBHBIX YPaBHEHU;

pelIarh NMPUKIIAIHBIE 3aJa4d, B TOM YHCIIE COLHATBHO-3KOHOMUYECKOrO U
¢u3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTHIECKOTO aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyecrBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Kourpoabnbie | IlpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHOX€eCTBO JEUCTBUTEIILHBIX YHCEI. .
Poccuiickas
MHorounensl. PaninonanbsHble ypaBHEHUS U
1 . 24 1 AJIEKTPOHHAS IIKOJIA
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
. https://resh.edu.ru/
ypaBHEHUH
Poccuiickas
Oyukuuu u rpaguku. CtenenHas QyHKIUS C
2 12 1 AJIEKTPOHHAsS! IKOJIA
LEJIBIM MTOKa3aTeNeM
https://resh.edu.ru/
. . Poccuiickas
ApudmeTnieckuii KOpeHb N-0i CTEIEHH.
3 Uppanmonanbabie ypaBHEHUS 15 1 SUCKIPOTHAI KOIa
pp P https://resh.edu.ru/
Poccuiickas
[TokazarenpHas ¢pynkius. [TokazaTenbHbie
4 A 10 1 NIEKTPOHHASI IIKOJIA
P https://resh.edu.ru/
Poccuiickas
Jlorapudmuueckast pyHKIUS.
> Jlorapudmuueckue ypaBHEHUS 18 1 ICKIPOTHAZ MKOIa
P P https://resh.edu.ru/
Poccuiickas
TpuronomeTpuueckue BIpaKEHUS 1
6 ABHCHIS 22 1 AIIEKTPOHHAS IIKOJIa
P https://resh.edu.ru/
Poccuiickas
7 [TocnenoBaTenbHOCTH U MPOTPECCUU 10 1 AJICKTPOHHAS IITKOJIa
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/
https://resh.edu.ru/

Poccuiickas

HenpepsiBabie dyakuun. [IponsBogHas 20 1 AJIEKTPOHHAS IITKOJIa
https://resh.edu.ru/
Poccuiickas
[ToBTOpEeHME, 0000IIIEHIE, CUCTEMATH3AIIHS
SHAHI 5 2 AJIEKTPOHHAS IITKOJIa
https://resh.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10



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

11 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  IMpaxkruueckue oOpa3oBaTeJibHbIE
padoThI padoThI pecypenI
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas u MHTETPAI 12 1
3 I'paduku TPUTOHOMETPUIECKUX (DYHKITHIA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 WppanmoHansHbIe, MOKa3aTeIbHBIE U 24 1
JorapupMHUUECKUE HEPABCHCTBA
KomriekcHbie uncia 10
HarypanbHble u 11en1ble uncia 10
CHcTeMBbl pallMOHATBHBIX, HPPAITHOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(pMUIECKUX 12 1
ypaBHEHUH
8 3aaun ¢ mapaMeTpaMu 16 1
9 HOBTOPCHHC, 000011IeHNE, CHCTEMATH3AIUS 16 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
Ne Mara uugposbie
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bcero HU3YYEeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 MHOXeCTBO, Onepay HaJl MHOKECTBAMU 1 POl
U UX CBOMCTBa 01.09.2023 | https://resh.edu.ru/
PoII
2 i -B 1
Jluarpamet Sitepa-Beiia 04.09.2023 | https://resh.edu.ru/
[IprMeHeHne TeopeTUKO-MHOKECTBEHHOT'O
3 1
anmapara Jjisl pelieHus 3a1a4 06.09.2023
[IpuMeHeHre TEOPETUKO-MHOKECTBEHHOT O
4 1
amnmnapara Jjsl peleHus 3a1a4 07.09.2023
Pannonanbueie yncna. OObBIKHOBEHHBIE U PO
) 1
ACCATHIHEIE APOGH, IPOLCHTHI, 08.09.2023 | https://resh.edu.ru/
OecKOHEUYHbIE TIEpUOANYECKre Apodu
Panmonanesueie uncna. OOBIKHOBEHHBIC U
6 1
JECATUYHBIE TPOOH, TIPOIICHTHI, 11.09.2023
OECKOHEYHBIC TIEPUOIUUECKHE TPOOH
[Ipumenenue qpoOei U IPOIEHTOB TSt
7 1
pelIeHs TPUKIaJAHbIX 3a7a4 13.09.2023
[Ipumenenne qpodeit u MPOIEHTOB ISt
8 1
penieHus MPUKIAIHBIX 33124 15.09.2023
9 JleicTBuTenbHbIC yncaa. PaiinoHansHbIe U 1 POII
UppalMOHAIbHBIE YUCIIA 15.09.2023 | https://resh.edu.ru/
10 Apudmerrdeckue onepaiuu ¢ 1



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

HGIZCTBHTCHBHBIMH qucjaaMu

18.09.2023

11

Monynp 1eCTBUTEIBHOIO YHCIIA U €T0
CBOMCTBA

20.09.2023

POIII
https://resh.edu.ru/

12

[IpubnnxEHHBIE BBIYUCIICHUS, IIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

22.09.2023

13

OCHOBHBIE METO/IbI PEILICHHS LEIBIX U
IpOoOHO-pallMOHATILHBIX YPABHEHUH 1
HEPaBCHCTB

22.09.2023

POIII
https://resh.edu.ru/

14

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
IpOoOHO-pallMOHATIBPHBIX YPAaBHEHUH U
HEPaBCHCTB

25.09.2023

15

OcHOBHBIE MCTOABI pCIICHHUA LCIIBIX U
JIpOOHO-PALIMOHANIBHBIX YPaBHEHUH U
HEPABEHCTB

25.09.2023

16

MHoOrowieHsl OT OAHON NEPEMEHHOM.
[enenne MHOro4JieHa Ha MHOT'OUJIEH C
octaTtkoM. Teopema besy

29.09.2023

POIII
https://resh.edu.ru/

17

MHorouseHbI ¢ 1eabIMA K0P hUITUEHTAMH.

Teopema Buera

29.09.2023

18

Pemenue cuctem TMHENHBIX YpaBHEHUN

02.10.2023

19

Pemenne cucreM TMHENHBIX ypaBHEHUI

02.10.2023

20

Marpuia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Ornpenennurens MaTpuLbl 2X2, €ro
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCJICHHUE €r0 3HAYCHHUS

06.10.2023

POII
https://resh.edu.ru/



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

Onpenenuresb MaTPUILI 2X2, €ro

POLI

21 FeOMETPUUYECKUN CMBICI U CBOMCTBA; 06.10.2023 | https://resh.edu.ru/
BBIUKCJICHHUE €r0 3HaYCHUS
[TprMeHeHue onpeaenuTeNns s perieHUs
22 . .
CHCTEMBI JIMHEHHBIX YpaBHEHUI 09.10.2023
Pemienne npukimagHbIX 3a71a4 ¢ TOMOIIBIO
23 . .
CUCTEMBI JINHEWHBIX YPaBHEHUN 09.10.2023
Pemenne npukimagHpIX 3a7a4 ¢ TOMOIIBIO
24 . .
CHCTEMBI JIMHEHHBIX YPaBHCHUIA 13.10.2023
KoHnTtposbHas padota: "PanronanbHbie
2 .C
5) ypaB}feHm{ U HCpélBCIi(:"I‘BEl HCTEMBI 13.10.2023
JUHEHHBIX YpaBHEHHIA
OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH. PO
26 B3anmuo o6patHbie (I)EIHKI_II/II/I. 16.10.2023 | https://resh.edu.ru/
Kommnosunus ¢yHknii
97 I'paduk pynkuun. dnemeHrapHbie POLI
npeoOpazoBanus rpaduKkoB GyHKITHI 16.10.2023 | https://resh.edu.ru/
OO6nacTp onpeneneHuss 1 MHOKECTBO
28 3HaueHud pyHkuun. Hynu pynkunn POl
YHICHITH. TYITH @Y. 20.10.2023 |  https://resh.edu.ru/
[IpomexyTKH 3HaK TOCTOSIHCTBA
UéErHble 1 HEUETHBIC () YHKITHH.
29 [lepuonnyeckue Gpynkuu. [lpomexyrku POl
pron YHIIME- 1P It 20.10.2023 | https://resh.edu.ru/
MOHOTOHHOCTH (pyHKIIMH
MaxkcuMyMbI 1 MUHIMYMBI (YHKITHH. PO
30 H
aubOIIbILICE 1 HANMCHbILICE SHANCHHE 23.10.2023 | https://resh.edu.ru/
(GYHKIIMHM Ha TPOMEXKYTKE
31 JluneliHasi, KBagpaTU4Has U IPOOHO- POLI
TuHeHas QyHKUun 23.10.2023 | https://resh.edu.ru/



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

DJIeMEHTapHOE UCCIICIOBAaHUE U

32
MOCTpOoeHHe TpadUKOB ITHX (HYHKIIHI 27.10.2023
33 DneMEeHTapHOEe UCCIIEIOBaHUE U
NOCTPOCHHE TPAPHUKOB ATUX (DYHKITHIA 27.10.2023
34 Crenens ¢ 1enbIM nokazarenem. bunom PoII
Herotona 10.11.2023 | https://resh.edu.ru/
35 Crenens ¢ 1enbIM nokazarenem. bunom
Hrrotona 10.11.2023
CrernenHast QyHKIIHUS ¢ HATYPAJIbHBIM U PO
E& .
3 HEVILIM HORASATEIEM. Be CRoHeTa 13.11.2023 | https://resh.edu.ru/
rpaduk
37 Kontponbhas pabora: "Crenennas
¢ynkuus. E€ coiicta u rpaduk” 13.11.2023
38 ApudmeTnuecknii KOpeHb HaTypaJlbHON PoII
CTENEeHH U €ro CBOWCTBA 17.11.2023 | https://resh.edu.ru/
39 ApudmeTnuecknii KOpeHb HaTypaJlbHON
CTEINEHU U €ro CBOMCTBA 17.11.2023
[TpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHUIH,
40
COJIEpXKAIINX CTETIEHH U KOPHU 20.11.2023
[IpeoOpa3oBaHus YHCTOBBIX BHIPAKEHUH,
41
COJIepKalliX CTENEHU U KOPHU 20.11.2023
42 [IpeoOpa3oBaHus YHCTOBBIX BHIPAKEHUH,
COJIEpXKAIINX CTETICHH U KOPHU 24.11.2023
HppaunonaneHble ypaBHeHNs. OCHOBHBIE POIII
43
METOM! pimeHHﬂ VIPPAHOHATLHBIX 24.11.2023 | https://resh.edu.ru/
ypaBHEHUU
Uppauuonanbubie ypaBHeHHs1. OCHOBHbIE
44
METO/Ibl PEILIEHUS UPPALMOHATIBHBIX 27.11.2023



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

ypaBHEHUH

45

Uppanuonansubie ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHUS UPPALIUOHATIEHBIX
ypaBHEHUH

27.11.2023

46

PaBHOCHIIBHBIE IEPEXO/BI B PELLIEHUH
UPPALMOHAIIbHBIX YPaBHEHUU

01.12.2023

POII
https://resh.edu.ru/

47

PaBHOCHIIBHBIE TIEPEXO/bI B PELLIEHUU
UPPALMOHAIIbHBIX YPaBHEHUU

01.12.2023

48

PaBHOCWIBHBIE IEPEXOBI B PEILICHUH
VUPPALMOHAIBHBIX YPaBHEHUN

04.12.2023

49

PaBHOCHIIBHBIE TEPEXOBI B PEIICHUH
UPPALMOHATIBHBIX ypaBHEHUN

04.12.2023

50

CaolicTBa U rpauK KOpHsI n-Oi CTENEHU
KaK (yHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJIbHBIM [1I0Ka3aTeIeM

08.12.2023

POIII
https://resh.edu.ru/

51

CaolicTBa U rpauK KOpHsI n-Oi CTENEHU
Kak (DyHKIIMU OOpaTHOMN CTENEHH ¢
HaTypaJIbHBIM ITOKa3aTelIeM

08.12.2023

52

KonrtponsHas pabora: "CoiicTa u rpaduk
KOpHsI N-oi creneny. MppannonanbHele
ypaBHeHHUA"

11.12.2023

53

Crenens ¢ paluOHaIbHBIM MTOKa3aTelIeM U
€€ CBOIiCTBa

11.12.2023

POII
https://resh.edu.ru/

54

CTeHeHB C paHI/IOHaJ'II)HBIM II0Ka3aTcJIEM U
€€ CBOIICTBa

15.12.2023

55

CreneHs ¢ parimoHaIbHBIM TTOKa3aTesIeM 1
€€ CBOMCTBa

15.12.2023

56

[TokazaTenpHas GyHKIHS, €€ CBOMCTBA U

POLI



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

rpaduk 18.12.2023 | https://resh.edu.ru/
57 Hcnonp3oBanue rpaduka GyHKIUT I POl
peuieHust ypaBHEHUH 18.12.2023 | https://resh.edu.ru/
58 Hcnonp3oBanue rpaduka GyHKIUT I
pElICHUs] ypaBHCHUI 22.12.2023
[Toka3zaTtenbHble ypaBHeHUs1. OCHOBHBIE PO
59 METOAR pezmeHI/m HORASATCIBHBIX 22.12.2023 | https://resh.edu.ru/
ypaBHEHUU
[Tokazarenbubie ypaBHeHUss. OCHOBHbBIE
60 METO/IbI p?meHI/m [I0Ka3aTeIbHBIX 95 12 2023
ypaBHEHUU
[TokazarenbHble ypaBHeHUSI. OCHOBHBIE
1
6 METO/IBI peimeHI/m MOKa3aTENIbHBIX 95.12.2023
ypaBHEHHIA
62 KonrtponsHas pabora: "[lokazarenbHas
¢ynkuus. [TokazarenbHble ypaBHEeHUS " 29.12.2023
. POIII
63 Jlorapudwm uncna. CoiicTa norapudma 20.12.2023 | https://resh.edu.ru/
64 Jlorapudm uucma. CoiicTBa orapudma 12.01.2024
65 Jlorapudm uncna. CoiicTa norapudma 12.01.2024
66 JlecaTHYHBIE M HATypalIbHBIE JIOTAPU (MBI POl
P P 15.01.2024 | https://resh.edu.ru/
67 JlecaTuuHble U HaTypalibHbIE JIOTapu(MBI 15.01.2024
68 [IpeoOpazoBanue BBIpaXKEHUH,
CoJIeprKalIuX Jorapudmol 19.01.2024



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

[IpeobpazoBanue BoIpaxeHUH,

09 coJIepXKaIIuXx Jorapudmpl 19.01.2024
70 [IpeoOpa3zoBanue BhIpaKEHUH,
CoJIeprKaIuX Joraprudmol 22.01.2024
71 Jlorapudmmueckas GyHKIH, €€ CBOHCTBA POLI
u rpaduk 22.01.2024 | https://resh.edu.ru/
79 Jlorapudmmueckas pyHKIus, € CBOHCTBA
U rpadux 26.01.2024
73 Hcnonb3oBanue rpaduka GyHKITUH TS POl
pelIeHNs ypaBHEHUN 26.01.2024 | https://resh.edu.ru/
74 Hcnonb3oBanue rpaibm(a byHKIMN 1715
pELIeHUs] ypaBHEHUI 29.01.2024
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE PO
7 METOARL p ?HIGHM JOrapHOMIECKiX 29.01.2024 | https://resh.edu.ru/
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/bI pelIeHus JJorapu(PMUIECKUX
® y;a;i‘erI; CHILA TorapHpMIice 02.02.2024
Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE
77 ;4;;;)1;{[; i;mem/m J0rapuPMHUECKUX 02.02.2024
78 PaBHOCWIIBHBIE IEPEXOBI B PELLICHUH PoOII
Jorapu(MUIECKUX YPaBHCHHUMA 05.02.2024 | https://resh.edu.ru/
79 PaBHOCHIIBHBIE TIEPEXOBI B PEIICHUN
JOrapu(pMHUUECKUX YpaBHEHUN 05.02.2024
80 Kontponbnas padora: "Jlorapudmudeckas
dbynaknus. Jlorapudmuueckne ypaBHeHUS" 09.02.2024
81 CuHyc, KOCUHYC, TAHT€HC U KOTAHTEHC POII



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

YKCJIOBOI'O apryMEHTa 09.02.2024 | https://resh.edu.ru/
82 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC
YHICJIOBOT'O apryMEHTa 12.02.2024
83 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC POLI
YHCIIOBOI'O apryMEHTa 12.02.2024 | https://resh.edu.ru/
84 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHUCJIOBOT'O apryMeHTa 16.02.2024
Tpuronomerpuyeckas OKpyx HOCTb, PO
8 OUPEACTIEHIE TPHTOTONETPHHCCIIX 16.02.2024 | https://resh.edu.ru/
(YHKIIMI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
86 onpez[enveHI/Ie TPUTOHOMETPUUYECKUX 19.02.2024
(YHKIIMI YUCIOBOTO apryMeHTa
87 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI POl
P P pMYy 19.02.2024 | https://resh.edu.ru/
88 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 96.02.2024
89 OCHOBHBIEC TPUTOHOMETPHUECKUE (POPMYITBI 96.02.2024
90 OCHOBHBIEC TPUTOHOMETPHUYECKHE (POPMYITBI 01.03.2024
o1 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX POII
BBIPAXEHUI 01.03.2024 | https://resh.edu.ru/
92 [IpeobpazoBanue TPUTOHOMETPUIECKUX
BBIpAXEHUI 04.03.2024
93 [TpeoOpa3oBaHue TPUTOHOMETPUUECKHUX
BBIpKEHUI 04.03.2024
94 [IpeobpazoBaHre TPUTOHOMETPHUECKUX



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

BBIPOKCHHI 11.03.2024
95 PerieHne TpUrOHOMETPHYCCKUX YPaBHEHU I POII
P P P 11.03.2024 | https://resh.edu.ru/
96 Penrenue TpUroHOMeTpUYECKUX YPaBHEHUH 15.03.2024
97 PerieHne TpUrOHOMETPHYCCKUX YPaBHEHU I 15.03.2024
98 Penienne TpUroHOMETPHYECKUX YPaBHEHUH 18.03.2024
99 Pemnienne TpUroHOMETpHYECKUX ypaBHEHU I 18.03.2024
100 Pemenne TpuroHOMETpUUYECKUX YPaBHEHHIMA
22.03.2024
101 Pemenune TpuroHOMeTpUUECKUX YpaBHEHHUM
22.03.2024
KonrtponbHas pabora:
1 2 n
0 TpuronomeTpudeckue BBIpa)I(eHIf}I u 01.04.2024
TPUTOHOMETPHUYCCKUE YPABHCHHUS
[TocnenoBarenbHOCTH, CTIOCOOBI 3aaHUS
103 nocineaoBarenbHocTell. MeTto POL
! y ' 8 01.04.2024 | https://resh.edu.ru/
MaTeMaTHYECKOW HHITYKIUH
MOHOTOHHBIE U OTPaHHYCHHBIE
104 nocineaoBarenbHOCTH. McTopus ananusa PoL
8 L HeToP 05.04.2024 | https://resh.edu.ru/
OECKOHEYHO MaJbIX
1 A
05 pudmMeTHIecKas Iporpeccust 05.04.2024
106 ['eomeTpuyeckas mporpeccus

08.04.2024



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

BeckoneuHo yObIBaromas reoMeTpHIeCcKas

POLI

107 porpeccust 08.04.2024 | https://resh.edu.ru/
108 CyMMa OeCKOHEYHO yOBIBarOIICH PoII
FE€OMETPUUECKOH MpOorpeccuu 12.04.2024 | https://resh.edu.ru/
109 JIMHENHBIN ¥ YKCIOHEHMAJIbHBIA POCT. PoII
Yucio e. Popmyria CII0KHBIX IPOLIEHTOB 12.04.2024 | https://resh.edu.ru/
JIMHENHBIN U YKCIOHEHUMAIIBHBIN POCT.
110
Yucno e. DopmMyia CI0KHBIX MPOIIEHTOB 15.04.2024
Hcnonb30Banue nporpeccuu s peleHus
111
peabHBIX 3a/1a4 MPUKJIAJTHOTO XapaKTepa 15.04.2024
KonTponbhas pabota:
112
"ITocnenoBarenbHOCTH U Iporpeccun” 19.04.2024
. POII
113 HenpepeiaHbie yniumi 1 ux cBoficTza 19.04.2024 | https://resh.edu.ru/
114 Touka pa3pbiBa. ACUMNITOTHI IpaUKOB POLI
byHKLIMH 22.04.2024 | https://resh.edu.ru/
115 CpoiicTBa GyHKINI HEMTPEPBIBHBIX HA PoII
OTpe3Ke 22.04.2024 | https://resh.edu.ru/
116 CpoiicTBa pyHKIMI HEMTPEPBIBHBIX HA
OTpe3Ke 26.04.2024
117 MeTo UHTEPBAJIOB ISl PEIICHUS POII
HEPaBEHCTB 26.04.2024 | https://resh.edu.ru/
118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB 29.04.2024
119 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPaBEHCTB 29.04.2024
120 [IprMmeHeHre CBOMCTB HEMPEPHIBHBIX
GYHKIMHA 7151 pelIeHus 3a1a4 03.05.2024



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/

[IpuMeHeHnEe CBOMCTB HENPEPBIBHBIX

121 GYHKIMHA IS pelIeHus 3a1a4 03.05.2024
122 [lepBas u BTopas npou3BoAHbIC QYHKIIUN 06.05.2024 ﬁt?p]j[/ resh.edu.ru/
123 Omnpenenenue, reoOMETPUUECKUI CMBICT POLI
MIPOU3BOIHOMN 06.05.2024 | https://resh.edu.ru/
124 Ornpenenenne, GU3NIECKUNA CMBICIT PoII
MIPOM3BOTHOM 10.05.2024 | https://resh.edu.ru/
195 VYpaBHeHME KacaTeIbHOU K rpadpuxy PRI
byHKIUN 10.05.2024 | https://resh.edu.ru/
126 YpaBHeHUEe KacaTelIbHOU K rpaduKy
byHKIIUN 13.05.2024
127 [Tpon3BoiHBIE 27I€MEHTAPHBIX (PYHKIIHI 13.05.2024 ﬁt?p]jl/ resh.edu.ru/
128 [Ipou3BoHbIE dTIEeMEHTAPHBIX (PYHKITHIA 17.05.2024
129 IIpou3sBogHas CyMMBI, IPOU3BEICHHUS, PoII
YaCTHOT'O ¥ KOMITO3ULIMU (PYHKIUI 17.05.2024 | https://resh.edu.ru/
130 [Tpon3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOT'O M KOMIO3ULIUHU (PYHKITHIA 20.05.2024
131 [Tpou3BoHAS CYMMBI, TPOU3BEICHHS,
YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI 20.05.2024
132 KonTtponsHas padora: "[IpousBoanas” 91.05.2024
133 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AITIS
3HaHuil: "YpaBHeHH" 21.05.2024
134 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AIHS
3HaHui: "OyHKIIN" 22.05.2024



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

135 HroroBast KOHTpoOJIbHAs paboTa 1 1 94.05.2024
136 HroroBas KOHTpOIBbHAS paboTa 1 1 94.05.2024
137 [ToBTOpenue, 0600ImIEeHNE, CHCTEMaTH3aLUs 1
3HaAHUHI 25.05.2024
OBUIEE KOJIMYECTBO YACOB 110 137 10

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acos

KonTposbHbie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipumenenue Npou3BOAHOM K
uccienoBaHuio GyHKIINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne NpoOn3BOIHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenue Nponu3BOAHOM K
uCcleIoBaHMI0 (PYHKIUH Ha
MOHOTOHHOCTb M SKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio PyHKIMN Ha
MOHOTOHHOCTB U OKCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOIHON K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTb U OKCTPEMYMBI

Haxoxmenne HanOoJIBIIETO U

HaAUMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKINU Ha OTpe3Ke

Haxoxnenue HanOoJIbIIero u




HaVMEHBIIIETO 3HAYECHUS HEPEPBIBHOMN
(GyHKLIMU Ha OTpe3Ke

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYCHUSI HEMPEPHIBHOM
(GyHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HEITPEPHIBHOM
(byHKINU Ha OTpE3Ke

11

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHHS HETIPEPHIBHOM
(byHKINU Ha OTpe3Ke

12

Haxoxnenne HanOoIbIIero u
HAaUMEHBIIIETO 3HAYCHUS HEITPEPHIBHOM
(GYHKIIMHM Ha OTpe3Ke

13

[IpuMeHeHne Mpou3BOJHON [
HaXO0XJACHNS HAaWIY4lIEro PELICHMS B
MPUKJIAHBIX 3a7ja4ax

14

[IpuMeHeHne MPOU3BOIHON [T
HAXO0XCHUS HAaWIy4lIero peieH s B
MIPUKJIAIHBIX 3a7ja4ax

15

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMyIIoN WiIH
rpaduxom

16

[Ipumenenre npou3BOIHOM IS
OTpe/IeTICHUsI CKOPOCTH U YCKOPECHHS
nporiecca, 3aJaHHOTro GOPMYIIOH UiTH
rpadgukom




17

Kommozurmus ¢yHKIumi

18 Kommozurmus ¢yHKIumi

19 Komnozunus GyHKImii

20 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

29 Kontponbnas pabora: "MccnenoBanue
(GyHKIUH C TOMOIIBIO TIPOU3BOTHOMK "

23 [lepBoobOpa3Hasi, OCHOBHOE CBOICTBO
1epBOOOPA3HBIX

24 [TepBooOpazubie AeMEHTAPHBIX (YHKIIHA.
[TpaBuia HaX0XKJIEHHS IEPBOOOPA3HBIX

o5 IlepBooOpazHbIe 37IeMEHTAPHBIX (YHKIUI.
[IpaBuiia Hax 0k /1€HUS IEPBOOOPa3HBIX

26 NHurerpai. I'eomeTpruuecKuil CMbICIT
UHTErpajia

97 Brruncnenue onpenenéHHOro HHTerpana
o gopmyne Herotona-Jlelouuma

28 Brruucnenue onpenenéHHOro HHTErpana
o gopmyne Herotona-Jleltonuma

29 [IpumeHneHue nHTErpaia g HaX0XKACHUS
IO e TIIIOCKUX PUryp

30 [TpumeHeHHe UHTErpana s HaXOXKACHUS
00BEMOB Fr€OMETPUUECKUX TEJ

31 [Tpumeps pemennii qudGepeHnaTbHBIX

YpaBHEHUH




[Tpumeps! pemennii nuddHepeHnantbHbIX

32 .
ypaBHEHUI
Maremariuueckoe MO/ICITHPOBaHNE

33 PEATBHBIX MPOIECCOB C TTOMOIIBIO
mudepeHIaTbHBIX YPaBHCHHUM

34 Kontposnbnas pabora: "l[lepBooOpaznas u
uHTerpan"

35 Tpuronomerpudeckne QyHKINH, UX
CBOICTBa 1 rpaduKu

36 Tpuronomerpuueckue pyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue QyHKINHU, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuieckne QyHKIINH, UX
CBOMCTBA U TpaduKu

39 Tpuronomerpuveckne QyHKINH, NX
CBOWCTBA U TrpapuKu
OT100p KOpHEH TPUTOHOMETPHUECKUX

40 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEW TPUTOHOMETPUUYECKUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OTOOp KOpHEH TPUTOHOMETPHUECKUX

42 YpaBHEHUH C TIOMOIIIbIO
TPUTOHOMETPHUECKOU OKPYKHOCTH

43 OT100p KOpHEW TPUTOHOMETPHUECKUX

YPaBHEHUH C IIOMOLIBIO




TPUTOHOMETPUUECKON OKPY>KHOCTH

Pemrenne TpuroHOMeTpUYECKUX

44
HEPaBEHCTB

45 Perienue TpuroHOMETpUIECKUX
HEPaBEHCTB

46 Pemenue TpuroHoMeTpuIeCKuX
HEPaBEHCTB

47 Pemrenue TpuroHOMETpUIECKUX
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPHUYECKUX (PYHKITHH.
Tpuronomerpuyeckue HepaBeHCTBa"

49 OCHOBHBIE METO/IbI PETICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

52 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIC METOJIBI PETICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIC METOJIBI PETICHUS
norapu)MHUUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(MUUECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUUECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

> UppalnoHaIbHbIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PELLICHUS
UppalroHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaloHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PETLICHUS
UppaloHaIbHbIX HEPABEHCTB
61 I'paduueckue METOIbI pEeLICHUS
UppaMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppaloOHAIbHBIX YPaBHEHHH
63 I'paduueckue METOBI pELICHUS
MoKa3aTeIbHbIX YpaBHEHUH
64 I'paduueckue METOIbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
JoTapu(PMUYECKUX YpaBHEHUMA
66 I'paduueckue MeTo bl peLIeHus
norapu(pMUUECKUX HEPABEHCTB
67 I'paduueckue METOIBI peIICHNUS
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue METOIBI peIICHNUS
68 MOKa3aTeIbHBIX U JOrapUPMHUUECKUX
ypaBHEHUH
I'paduueckue METOIbI pelIeHus
69 MOKa3aTeIbHBIX U JOTapUPMHUECKUX

YpaBHEHUH




70

I'paduueckue MeToabl petieHus
MOKa3aTeIbHBIX U JIOTApUPMUIECKIX
HEPaBEHCTB

71

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOTapUPMHUUECKUX
HEPaBEHCTB

72

KontponbHas padora: "MppannoHaabHEbIE,
MOKa3aTeabHbIe U JJorapuMUIECKUe
HepaBeHCTBa"

73

KomruiekcHble uncna. Anredpandeckas v
TpUTOHOMETpHYECKasi GOPMBI 3aIHCH
KOMITJIEKCHOTO YHCIIa

74

KomiuiekcHble uncna. Anredpandeckas v
TpUTrOHOMETpHUECKasi pOPMBI 3aHUCH
KOMILIEKCHOTO YHcia

75

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU

76

Apudmerrueckue ornepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMHU

77

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJIUHATHOMN TUIOCKOCTH

78

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM INIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJICKCHOTO YU CIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI AJIA




penieHus GU3MYECKUX U TEOMETPUICCKIX
3a7a4

KontponbHas padora: "KoMriiekcHbie

82 "
qucia

83 HatypanbHble 1 11enbIe uncia

84 HarypanbHble u 11e51p1e unciia

85 [IpumeHneHne NpU3HaKOB JEIUMOCTH
LEJIBIX YnCell

86 [IpuMeHeHe NPU3HAKOB JETMMOCTH
LEJIBIX YnCell

87 [IpuMeHeHe NPU3HAKOB JETMMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne NpU3HAKOB JEITUMOCTH
nenbix yncen: HOJl u HOK

89 [IpumeHeHne NpU3HaKOB JEITUMOCTH
LEJIBIX YUCEII: OCTATKH 10 MOAYIIIO

90 [IpumMeHeHre NPU3HAKOB JETUMOCTH
LEJIBIX YUCEII: OCTATKH 10 MOAYJIIIO
[IpumMeHeHne TPU3HAKOB 1€TUMOCTH

91 LenbIX yucel: anroputM EBkinaa st
peleH s 3a/1a4 B IeJIbIX YUCax

92 KontponbHas padora: "Teopus nensix
yucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHUM.

93 PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEAACTBUSA

94 Cucrema 1 COBOKYITHOCTh YPaBHEHHUH.

PaBHOCHIBHBIE CHCTEMBI U CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW PallMOHAJIBHBIX YPaBHEHUN

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
96 COBOKYITHOCTEW MppalMOHAIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEHICHHS CUCTEM U
97 COBOKYITHOCTEH MOKa3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE METOJIBI PELICHHSI CUCTEM U
99 COBOKYITHOCTEH Jlorapu(pMUIecKux
YpaBHEHUU

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
100 COBOKYIIHOCTEH JIorapu(pMU4IEeCKUX
YpaBHEHUU

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJa4 u3

101 pa3NUYHBIX 00J1aCTe HAYKU U peabHOM
JKU3HU, HHTEPIIPETALUSA [OJyYEHHbBIX
pe3yiabTaToB

[IpuMeHeHne cucTeM K pEelIEeHUIO
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuuHbIX o0JacTel HayKH U peaibHOU
KHU3HHU, UHTEPIPETALUs TOTYIEHHBIX
pe3yabTaToB




[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3ajJ1ay 13

103 pa3MyYHBIX 00JIacTEel HAYKU U peaabHOMI
KHU3HHU, UHTEPIPETALUS TTOTYYCHHBIX
pe3yNbTaToB
Kontposbnas padora: "Cuctemsl

104 paloHaIbHBIX, UPPALMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTApUPMUIECKIX
ypaBHEHHH"

105 PanmonansHble ypaBHEHUS C TapaMeTpaMu

106 PanmonanbHbIe HEpaBEHCTBA C
napameTpamu

107 PannoHanpHbIE CHCTEMBI C TApaMeTpaMu

108 HppaunoHanbHble ypaBHEHHUS,
HEPaBEHCTBA C IMapaMeTpaMu

109 HppanmoHaibHbIE CUCTEMBI C
napameTpamu

110 [Toka3zaTenbHblE ypaBHEHMsI, HEPAaBEHCTBA C
napamMeTpamu

111 IlokazarenabHbIE CHCTEMBI C TapaMETPaMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C MMapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI €
napameTpamu

114 Tpuronomerpuieckne ypaBHEHUS C
napameTpamu

115 TpuronomeTrpruyeckue HepaBeHCTBa C

napameTpamu




116

TpUroHOMETPUUYECKUE CUCTEMBI C
napaMeTpamMmu

117

[Toctpoenue u uccienoBanue
MaTeMaTUYeCKUX MOJIEJICH peaabHbIX
CUTYallUi C MOMOIIbIO YPAaBHEHUH C
rnapameTpamu

118

[TocTpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIEN peaibHbIX
CUTYAalMi C TOMOILBIO CUCTEM YPaBHEHUU
C IapameTpaMu

119

[TocTpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIuil C TOMOIIBbIO CUCTEM ypaBHEHUI
C mapameTpaMu

120

KonTponbhas pabota: "3agaun ¢
napaMmerpamu”

121

[ToBTOpenue, 06001IEHNE,
cUCTeMaTH3auys 3HaHui: "YpaBHeHUS"

122

[ToBTOpenue, 060061IeHNE,
cucTteMaTtusanus 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 0600MIIEHNE,
cucTeMaTu3alus 3HaHui: 'Y paBHEHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, 0600MIIEHNE,
cucreMmaru3anus 3Hanui: "HepaBencraa"

125

[ToBTOpenue, 0600MIIEHNE,
cuctemaTtu3anus 3Hanui: "HepaBeHncrsa"

126

[ToBTOpenue, 060061IeHNE,




cucrtemaTusanus 3HaHuii: "HepaBeHcTaa"

[ToBTOpEeHME, 0000IICHNE,

127 cuctemaTtu3anus 3Hanuid: "[IpousBonHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 060061IeHNE,

128 cuctematusanus 3Hanui: "[IpouszBoanas u 1
e€ npumeHeHue"
[ToBTOpeHme, 06001ICHNE,

129 cuctemaTusanus 3Hanui: "[IpouszBoanas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

130 cucteMmaTusalus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, 06061IeHNE, 1
cucteMaTtu3aius 3Hanui: "Oyakun"

132 [ToBTOpenue, 0600IIEHNE, 1
cucteMaTtu3anus 3HaHui: "OyHkaun"

133 [ToBTOpenue, 06001IeHNE, 1
cucteMaTtu3anus 3Hanui: "Oyakun"

134 HToroBast KOHTpOJIbHAs paboTa

135 Hroroas koHTpOnbHAs paboTa

136 [ToBTOpeHue, 0600IIeHNE, 1
cHCTEMAaTH3aInsI 3HaHUH

OBLIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Marematuka: ajiredpa 1 Hayaja MaTeMaTUUECKOTO aHalli3a, TeOMETPHSI.
AnreOpa ¥ HadaJla MaTeMaTuueckoro ananusa, 10 knace/ Hukonsckuit C.M.,
[ToranoB M.K., PemernuxkoB H.H., [lleBkun A.B. AknimoHepHOe 00111€CTBO
"UznarensctBo "[IpocBenienue”

2. Marematuka: ainreOpa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHS.
AnrebOpa u Hadana MmaTeMaTudeckoro ananmu3sa, 10 kmacc/ Mepsnsik AT,
Homuposckuii JI.A., TTonsaxoB B.M., nox penakuueii [Tononckoro B.E. OO0
N3natensckuil entp "Bentana-I"pad"; AkuuonepHoe odiectBo "N3aaTenbcTBO
"IIpocBemenue"

METOAUYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

1. Marematuka: ajiredpa 1 Hayajia MaTEMaTUYECKOTO aHalln3a, TeOMETPUS.
Anrebpa ¥ HayaJla MaTEMaTUYECKOTO aHalii3a, MeToArndeckoe mocodue, 10 kimacc/
byuxko E.B., Mep3msk A.T'., [Tononckuit B.b, SAxup M.C. OOO U3znarensckuit
ueHtp "Benrana-I'pad"; Akunonepnoe odmectso "M3gaTenbcTBo
"IIpocBemenne"

2. Martematunka: aireOpa 1 Hadaia MaTeMaTHIeCKOTO aHAIN3a, TECOMETPHS.
Anre0Opa 1 Havasia MaTEMaTUYECKOTO aHaIN3a, JUIAKTHIECKUE MaTEepHAIbI,
0a30BbIit 1 yriyoseHHbiit ypoBaH, 10 kinacc/ [loranos M.K., IlleBkun A.B.
AxrmonepHoe o0miectBo "UsnarensctBo "lIpocBemienue”

3. Maremaruka: anreOpa 1 Hadajia MAaTEMaTHIECKOTO aHaIN3a, TCOMETPHS.
Anrebpa u Hauajga MaTeMaTUYECKOTo aHann3a, CaMOCTOSITENIbHbIE U
KOHTpPOJIbHBIE pa0OThI, YIITYOJICeHHBIN ypoBeHb, 10 kimace/ Mepansak A.T.,
[Tononckuii B.b, Pabunosuu E.M., SIxkup M.C. AkiimonepHoe o0I11ecTBO
"UznarensctBo "[IpocBenienue"”

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
e bubmmoreka [JOK

https://lib.myschool.edu.ru/

o Poccuiickas 3meKTpoHHAs WIKOJIa

https://resh.edu.ru/



https://lib.myschool.edu.ru/
https://resh.edu.ru/







		2024-03-06T10:28:46+0300
	Плотникова Елена Владимировна




