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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHblii Kypc «Anrebpa W Havajga MaTEMaTHUYECKOTO aHAIM3a» SIBISCTCS
OJTHUM W3 HamOoliee 3HAYMMBIX B IMPOrpaMMeE CpEIHEro oOIIero oOpa3oBaHUS,
TIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIeUMBACT MHCTPYMEHTAJIbHYIO 0a3y s
M3yYeHHUs] BCEX €CTECTBCHHO-HAYYHBIX KYpCOB, & C IPYTrOd CTOPOHBI, (hOpMHUPYET
JOTUYecKoe U abCTPaKTHOE MBINIICHUE O00yJaoNIUXCs Ha YpOBHE, HEOOXOIMMOM
IUIE OCBOCHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, ICTOPUH, CIIOBECHOCTH M JIPYTHX
IUCIMILINH. B pamkax maHHOTO y4eOHOTO Kypca OOydaromiuecsi OBIIAIeBAIOT
YHUBEPCATBHBIM S3BIKOM COBPEMEHHOH HayKH, KOTOpas (QOpMYIHPYEeT CBOH
JTOCTH)KCHUS B MaTeMaTHIeCKOH Gopme.

YdeOHbIli Kypc anreOpbl M Hadal MAaTeMaTHYeCKOTO aHaju3a 3aKJIaJbIBacT
OCHOBY I YCIICIIHOTO OBJQJCHHUS 3aKOHaMHU (U3UKH, XHMHHU, OWOJIOTHH,
TIOHMMaHUsI OCHOBHBIX TCHJICHITUI Pa3BUTHUSI SKOHOMHUKH M OOIIECTBEHHOMN KU3HH,
TIO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HH(PPOBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPCHHO HCIIOJIB30BaTh WX JJIsl JajJbHEHWIEro oOpa3oBaHUsS U B
TIOBCETHEBHOW JKM3HU. B TO ke Bpemsi oBIajieHHE aOCTPAKTHBIMH W JIOTUYECKU
CTPOTUMH KOHCTPYKIIMSIMH anreOphl M MaTEeMaTHUECKOTO aHaln3a pa3BUBACT
YMEHHE HaXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JOKa3bIBATh
YTBEPKACHHUS C TIOMOIIBIO WHAYKIIMA U PACCYXKAAaTh IEAYKTUBHO, MCIOJIb30BaTh
0000I1IeHe Y KOHKpPETH3allMio, a0CTparMpoBaHWE H aHAJIOTHI0, (QopMHupyeT
KpPEaTUBHOE M KPUTUIECKOE MBIIIIJICHHE.

B xome m3yuyeHmsi yueOHOro Kypca «Anrebpa W Hayalla MaTeMaTHYeCKOTO
aHam3a» OO0ydYaroIIuecs MOyYaroT HOBBIM ONBIT PEIICHUs TPUKIAJTHBIX 3aiad,
CaMOCTOSITEITLHOTO MOCTPOCHHSI MaTeMaTHYECKHX MOJIENeH peallbHBIX CUTYaIlui,
MHTEPIPETAIMd  TOJNIYYCHHBIX  pEIICHH, 3HAKOMATCS €  NpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEpPHOCTE B TIPHUPOJE, HAyKe U HUCKYCCTBE, C
BBIJIAIONITUMUCS] MATEMAaTHIECKUMHU OTKPBITUSMH U UX aBTOPaAMHU.

Y4eOHbIli Kypc 00ManaeT 3HAYUTEIbHBIM BOCIUTATEIBHBIM ITOTCHIIHAIIOM,
KOTOPBI peanm3yercs Kak dYepe3 YyUeOHBId MaTepuan, CIOCOOCTBYIOIIHI
(bOopMUPOBaHNIO HAYYHOTO MHPOBO33PCHHS, TaK W Uepe3 CHEIUPHUKy ydeOHOI
ACSTENFHOCTH, TPeOyIOMe MPOJODKUTENFHOW  KOHIICHTPAIMM  BHHUMAaHUSA,
CaMOCTOSITETLHOCTH, aKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IOJIYYCHHBIH
pe3yIbTar.

B ocHoBe Mmertomuwku oOydeHHs anreOpe W HadajlaM MaTeMaTH4ecKOro
aHaIIM3a JISKUT JACSITEITbHOCTHBIA MIPUHITUIT O0YICHHUSI.

B crpyktype yueOHOro Kypca «Anrebpa W Havaga MaTeMaTHYECKOTO
aHaJlM3a» BBIIETICHBI CIEAYIONINE COJePKATEIbHO-METOANUecKne TUHUM: «Yucna
U BBIYHCIECHUS», «DyHKIIMU U rpadukuy, «YpaBHEHUS U HepaBeHCTBa», «Havana
MaTeMaTUYeCKOro aHanm3a», «MHOXKecTBa W JIOTHMKa». Bce OCHOBHEBIC



CoJlepKaTeNIbHO-METO/IMYECKUE JIMHUU HW3Y4aloTCs Ha MPOTSHKEHUH JBYX JIET
oOydeHHs] Ha YPOBHE CpEIHEro oOIIero o0pa3oBaHUs, €CTECTBEHHO JOMOJIHSS
Ipyr Ipyra U MOCTENEHHO HACHIIIASCh HOBBIMHU TEMaMU U pasnenamu. JlaHHBIH
y4eOHBIN Kypc SBISIETCS MHTETPATUBHBIM, IIOCKOJIbKY OOBeAMHSET B cele
collepKaHUEe HECKOJbKUX MAaTeMaTUYeCKUX JUCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUSI, MaTeMaTHUYECKUIl aHalu3, TEOpUsS MHOXKECTB, MaTeMaTHYecKas
moruka u apyrue. Ilo Mepe Toro kak oOydwaromiuecs OBJIaJeBalOT BcE Ooliee
MIMPOKUM MaTEMaTUUYECKUM alllapaToM, Yy HUX MOCIe0BaTeIbHO (GOpMUPYETCS U
COBEPIIEHCTBYETCS YMEHHE CTPOUTh MATEeMAaTHYECKYH MOJelb peajbHOM
CUTYalluH, PUMEHATH 3HAHUS, MOJYYCHHBIE MPU U3YYEeHUHU y4eOHOTO Kypca, s
PEIICHHs] CaMOCTOSITENIHbHO CHOPMYIUPOBAHHON MaTeMaTHYECKOM 3a7auM, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprxarenbHO-MeTOANYECKasT JIMHUA «YUHUCIa U BBIYUCICHUS» 3aBEpIIacT
(dbopMHpOBaHUE HABBIKOB HCIOJIB30BAHUS JACHCTBUTENBHBIX YHCEIN, KOTOPOE OBLIO
HA4YaToO Ha YPOBHE OCHOBHOI'O 001Iero oopasoanus. Ha ypoBHe cpennero o0iero
oOpa3zoBaHus 0co00e BHUMaHUE  yaenseTcss  (OPMUPOBAHMIO  HABBIKOB
paIMOHAJIBHBIX BBIYMCIICHHUN, BKIIOYAIOMIMX B CcE€0S HCIIOJNb30BAaHUE PA3TIUYHBIX
dbopMm 3amucu 4ucia, YMEHUE JeJiaThb NPUKUAKY, BBIMOIHATH MPUOIMKEHHBIE
BBIUMCJICHUS, OLIEHUBATH YHUCJIOBBIE BBIpAXEHUS, paboTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYy4alolMMCsi MHOXKECTBAa HATypaJIbHBIX, IENbIX,
palMOHANIBHBIX U JCHUCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOECTBOM
KOMIUIEKCHBIX 4Huceld. B  KakaoM U3 3TUX MHOXKECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My chenupuyYecKre 3aJadyd W Omepaluu: JeJeHHe Haleo,
OTEpUPOBAHUE OCTAaTKAMM Ha MHOXECTBE IIEJbIX 4YHCed, OcoOble CBOMCTBA
paIMOHANIHBIX U UPPALMOHAIBHBIX Yuces, apudMeTHYECKUe Orepaluu, a TakxKe
U3BJICYCHUE KOPHS HATYpaIbHOM CTENEHW HAa MHOMXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOJIb3yeMbIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMU WX MPUMEHEHUS JJIA PEIICHUs PAa3IUYHBbIX 3a/1a4
dbopmupyeTcsl TpencTaBieHue O €AMHCTBE MaTeMaTUKH KaK HayKH W e€ poJid B
NOCTPOCHUHU MOJIeNIel PeaJlbHOr0 MHpa, HIMPOKO HCIOJIB3YIOTCS 0000IIeHHE U
KOHKPETHU3AIIUS.

Jluaus «YpaBHEHUS UM HEPABEHCTBA» pPEANU3YETCS Ha MPOTSHKEHUH BCETO
oOydeHHs] Ha YpPOBHE CpeIHEro oOIIero oOpa3oBaHHUs, IMOCKOJIBbKY B KaKIOM
pasnene IlporpaMMbl TpenyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3ajad. B
pe3ynbrate OOydarollvecs OBJIAJEBAIOT PA3JIMYHBIMM METOJIaMH  PEIIEHUs
palMOHANIbHBIX, HPPALMOHAIBHBIX, TIOKA3aTEIbHBIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHMM, HEPABEHCTB M CHUCTEM, a TakkKe 3ajady,
colepkamux mapamerpsl. llomydeHHbIE yMEHHS IIMPOKO HCIONB3YIOTCS TMpH
UCCIIeIOBaHUU (YHKIUM C TTIOMOUIBI0 MPOU3BOAHON, TIPU PEIICHUH MPUKIATHBIX



3a/lay M 3aJ]a4 Ha HAXOXJACHUE HAauOOJIbIIMX U HAUMEHBIIUX 3HAYCHUN (QYHKIUU.
JlanHasi conmepxkaTesibHas JIMHUS BKIIIOYAeT B ce0s Takke (OpMUpOBaHHUE YMEHUMN
BBIMIOJHATHL  pacu€Ttel 1o  (QopmynaMm, MpeoOpa3oBaHusl  PalMOHATBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHI, a TaKKe BBIPAKCHUM,
collepKallux cTerneHu W Jorapudmel. brarogaps uzydeHuro aiaredpandeckoro
Marepuajga IPOMCXOAUT  JajbHEHIIEee  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIIIEHUSI OOydaromuxcs, (GOPMHUPYIOTCS HABBIKU JETYKTHBHBIX
paccykieHud, paboTbl C  CHMBOJBHBIMHM  (QopMaMu,  TpECTaBICHUS
3aKOHOMEPHOCTE W 3aBUCHMOCTEH B BHJI€ PABEHCTB M HEPaBEHCTB. AnrebOpa
npennaraetr d(QQeKTUBHbIE HWHCTPYMEHTHI [UISl PEIIEHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJISAIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKH.

CopepxxarenpbHo-MeToANYeCKass JUHUA «DyHKIUM U TpaduKu» TECHO
NEeperieTaeTcs ¢ JIPYruMU JUHUSMU Y4eOHOTOo Kypca, MOCKOIBKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEIbHOCTh U3YUEHN MaTepuaia. M3yueHue cTeneHHoH,
NoKa3aTeIbHOM, JIorapu(MUUECKO U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOUCTB
U rpadMKOB, UCIOJIb30BaHHE (DYHKIMI [JIs peuieHus 3a1ad u3 APYrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBS3aHO KaK C MAaT€MATHYECKUM AHAIHU30M,
TaKk M C pelIeHWeM ypaBHEHUN U HepaBeHCTB. [Ipu »ToM OoJbllloe BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaXaTh (HOpPMyJaMU 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEOBaTh MOJyYeHHbIE (GYHKIMU, CTPOUTH HX
rpaduku. Matepuan 3Toi coJep:kaTeIbHOMN JIMHUK HAleJIeH Ha pa3BUTHE YMEHUMN
U HaBbIKOB, IMO3BOJIIOIIMX BBIPAKATh 3aBHCUMOCTH MEXAY BEJIMYMHAMHU B
pasnmuuHON (opme: aHAIUTHYECKOU, rpadudeckoit u cioBecHou. Ero msydenue
CIIOCOOCTBYET ~ Ppa3BUTHIO aJTOPUTMHUYECKOTO MBIIUJICHUS, CIOCOOHOCTH K
0000IIIEHNIO U KOHKPETU3ALIUHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHUS «Hadama mareMaTH4ecKOro aHajau3a) IO3BOJISET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTUYECKHX, TaK W MPHUKIAAHBIX 3ajad,
JOCTYIHBIX OOYYaroIIMMCs, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKUUNA, OMpeAeNaTb HX HauOOodbIINe W HAWMEHbIINE
3HAUEHUS, BBIYUCIATH IUIOMAAU QUryp U OO0BEMBI TeN, HAXOAUTh CKOPOCTH M
yCKOpeHus TporeccoB. JlaHHas conepxkaTenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHUS MaTEMAaTHYECKUX MOJIENIEd pealbHbIX CUTYalluH,
NO3BOJISIET HAXOJAWTh HAWJIy4YIllee pPENIEHWE B MPUKIAIHBIX, B TOM YHUCIE
COIIMATbHO-3KOHOMUYECKHX, 3a/la4aX. 3HAKOMCTBO C OCHOBaMHM MaTEMaTUYECKOTO
aHanM3a CrnocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMaTbHO-JTOTUYECKOTO W
KPEaTUBHOTO MBIILIEHUS, (HOPMUPOBAHUIO YMEHHUI pPAaclO3HABaTh MPOSBICHUS
3aKOHOB MAaT€MaTHKW B HayKe, TEXHUKE M HCcKyccTBe. OOydarouiuecs y3HalT O



BBIJIAIONINUXCS Pe3yibTaTax, MOJYYEHHBIX B XOJ€ pa3BUTHUS MaTeMaTUKH Kak
HayKd, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOAMYECKast JIMHUS «MHOKECTBa U JIOTHKA» BKIIOYACT B
ce0si DJIEMEHTHl TEOPHUHM MHOXKECTB M MaTeMaTHYEeCKOH JIOTHKH. TeopeTHKO-
MHOXECTBEHHBIC MPEJICTABICHUS MPOHU3BIBAIOT BECh KYPC MKOJBbHOM MaTeMaTUKHU
U TpejjararoT Hanbojiee YHUBEPCAIbHBIM S3BIK, OOBEIMHSIONIUM BCE Ppa3ieibl
MaTeMaTHKd M €€ TPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHUE
JUCHUIUIMHBL W WX TNPWIOXKEHUsT B eauHoe Iienoe. [losTromMy BakHO JaTh
BO3MOXKHOCTb OOydYaromeMycss TMOHMMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHON MaTEeMaTHKU W HMCIOJIb30BaTh €ro JIsl BRIPAKCHHSI CBOMX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTeMaTHKH KaK HayKH CleayeT Ipu3HaTh
CBOMCTBEHHYIO €W CTpPOTOCTb OOOCHOBAaHMM M CIIEJIOBAHHE OIPeAeIEHHBIM
mpaBujaM  IMOCTPOCHHUS  JIOKA3aTeIbCTB.  3HAKOMCTBO €  DJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIUICHUS
00y4Jaromuxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYXKJICHHSI HA OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HABBIKU KPUTHIECKOTO MBIIIICHHS.

B yuebHOM Kkypce «Anrebpa HM Havaja MaTEMaTHUYECKOTO aHan3a
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIHPOBAHMS, KOTOPHIC MPU3BAHbBI
criocoOCTBOBaTh (HOPMHUPOBAHUIO HABBIKOB TIIOCTPOCHHUS MOJEIEH peallbHBIX
CUTyallui, HWCCIEIOBaHMUs JTHUX MOJIeJIeH ¢ TIOMOIIBIO armapara ainreOpbl U
MaTeMaTHYEeCKOTO aHaJlu3a, HMHTEPIPETAIlMU TOJYYEHHBIX pPE3ylnbTaToB. Takue
3a/IaHUs BIUIETCHBI B KAXKIbIN U3 pa3eioB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HCIOJIB3YeTCs ISl pPellieHus] MPUKIAAHBIX 3amad. [lpu
pelieHnd  peabHBIX  MPAKTHYECKUX  3a7ad  oOydwarommuecss  pa3BUBAIOT
HAOII0IaTeIbHOCTh, yYMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, abCTparmpoBaThCs,
UCIIOJIB30BaTh  AHAJNOTHIO, 0000IMaTh M  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesTenbHOCTh 1O (OPMHPOBAHUIO HABBHIKOB pEIICHHS TMPHUKIATHBIX 3a/ad
OpraHU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM YUeOHOTo Kypca «Anredpa u Havasa
MaTEMAaTHYECKOTO aHAIN3a.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Hadaja MaTeMaTHYECKOTO
aHanu3a» orBoauTcs 272 vaca: B 10 kmacce — 136 vacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HEJIENIO).



COJEPXAHME OBYYEHUA
10 KITACC

Yucnaa v BIYMCICHUA

Panonansabie yucna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOIICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. [lpumenenue npoOeld M MPOLIEHTOB IS
pElIeHHs MPUKIIAIHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaACieil 3HaHUN U pealbHON KU3HU.

JleiictBuTenbHble uMcha. PamyoHanbHble U MppalMOHANIBHBIE YHCTA.
Apudmernyeckue  omnepaudd € JEHCTBUTENBHBIMU  4yuciaaMu.  Mopayib
JEHUCTBUTENBHOTO YKCiia U ero cBoicTBa. [IpubnukEéHHble BbIUMCICHUS, MPaBUIIa
OKpYTJICHHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa BEIUUCICHUH.

Crenenb ¢ 1enbiM TokazareneM. buHom Herorona. Vcnonb3oBanue
noaxojsmen GopMbl 3aUCH AEHCTBUTENBHBIX YUCEIN JJIs PeIICHUS MPAKTUYECKUX
3a/lay ¥ NpeJICTaBIICHUs JaHHBIX.

ApudmeTnyeckuii KOpeHb HATypaJbHOM CTENIEHU U €r0 CBOMCTBA.

CrereHb C palMOHANIBHBIM TIIOKa3aTeleM U €€ CBOICTBa, CTEMEHb C
JEHCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapudm uymcna. CpoiictBa norapudma. [lecsiTuuHble U HATypajbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHT'€HC YHCJIOBOIO apryMeHTta. ApPKCHUHYC,
aApPKKOCUHYC M apKTaHT€HC YUCIOBOTO apTyMEHTa.

YpaBHeHUsI 1 HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE TNpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOcCHUIIbHBIE ypaBHEHUSI W ypaBHEHHs-cieAcTBusi. HepaBeHCTBO,
pelIeHre HepaBeHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEJIBIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUHN U
HEpaBeHCTB. MHOrowieHsl OT OJHOW mNepeMeHHOW. JlemeHue MHOrousjeHa Ha
MHOTOWIeH ¢ ocTtaTkoM. Teopema be3dy. MHorowieHsl ¢  LEIBIMH
koahurnnenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BRIPAXKEHUH, COJIEPKAIIUX CTETIEHN U KOPHHU.

UppannonanbHbie ypaBHEHHSI. OcHoBHBIE METO/IbI pelIeHHUs
UppalMOHAIBHBIX YPaBHEHUH.

[loka3zatenbHbie ypaBHeHHs. OCHOBHBIE METO/bl PEIICHUS IMOKa3aTeIbHBIX

YpaBHCHUU.

[IpeoGpazoBaHre BBIPAXKEHHM, COAEPKAITUX JIOTAPUPMBI.

Jlorapudmuueckue YpaBHEHHS. OcHOBHbIE METObI peuieHus
JorapuMUYECKUX ypaBHEHHI.

OcHOBHbIE TPUTOHOMETPUYECKHE bopmyIbl. [IpeoGpazoBanue

TPUTOHOMETPUUYECKHUX BhIpKEeHUM. Pellienre TpuroHoMeTpruueckiux ypaBHEHUH.



Pemenne cucrem JIMHENMHBIX ypaBHEHMW. Marpuia CUCTEMBl JMHEHMHBIX
ypaBHeHH#l. Omnpenenurenb MaTpUIbl 2X2, €ro TEeOMETPUYECKHl CMBICI U
CBOICTBA, BBIYUCJICHHE €T0 3HAYEHMsI, TPUMEHEHHUE OIpPEACIIUTENS IS PeleHus
CUCTEMBbl JIMHEWHBIX YypaBHEHUU. PeleHune mNpUKIAAHBIX 3a/ad C IOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHeHUU. lccienoBaHue TMOCTPOEHHON MoneNnu ¢
MOMOIIBI0 MATPHIL U OTIPEIEIUTENEH.

[locTpoeHne MareMaTHUYECKHX MOJENEH peasbHOM CUTyallMd C MOMOIIbBIO
ypaBHeHUIl U HepaBeHCTB. [IpuMeHeHHe ypaBHEHHI M HEPABEHCTB K PEUICHUIO
MaTEMaTUYECKUX 3a/ad M 3aJ]ad W3 Pa3JIUYHbIX 00JacTe HAYKH W peajbHOU
KHU3HU.

DOyHKUUM U TPaPUKH

OyHKIUs, CcrmocoObl 3adaHus GyHKIWU. B3aumHO oO0paTHBIE (QYHKIHU.
Komnosunus ¢ynknuit. 'padux dyHkimu. DieMmeHTapHbIE NpeoOpa3oBaHUs
rpaduKoB G yHKITUH.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHUd (yHkumu. Hymu QyHkimu.
[IpomesxkyTku 3HaKkonocTossHCTBA. YETHbIie 1 Heu€THbIe GyHKIMU. [lepuoanueckue
¢byakuuu. IlpomMexyTKH MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMbl U MUHUMYMBI
¢byukuuu. Hanbonbiee u HauMeHsbIlee 3Ha4eHus: GYHKIIUUA Ha TPOMEKYTKE.

Jluneitnasi, kBaapaTU4yHass U APOOHO-TMHEHHas (QyHKIUH. DIeMeHTapHOe
UCCJIeIOBaHUE U MTOCTPOEHUE UX IPAPUKOB.

CreneHHas QyHKIMS ¢ HaTypaJbHBIM U IENbIM MoKa3zareneM. E€ cBoiicTBa U
rpaduk. CpoiicTBa M rpaduK KOpPHS N-Ool CTeNeHH Kak (PYyHKIUU oOpaTHOU
CTETNIEHU C HATYPaJIbHBIM MTOKa3aTeJIEM.

[lokazatenbHass u jorapudpmuyeckas (yHKIHUU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpaduxoB GyHKIUN IS pelIeHUs] YpaBHEHUIA.

Tpuronomerpuyeckas OKPYXHOCTb, OIpeAeieHne TPUTOHOMETPUUYECKUX
(GyHKIMNA 9YUCIOBOTO apTyMEHTa.

OyHKIIMOHAIIbHBIE 3aBUCMMOCTH B peajbHBIX Ipolleccax U SBICHUSX.
I'paduku peaibHBIX 3aBUCHMOCTEH.

Havana maTeMaTH4eCKOr0 aHAJIU3a

[locnenoBaTenbHOCTH, CMOCOOBI 3a/laHus TOCJeaoBaTeIbHOCTEe. Metoa
MaTeMaTUYEeCKOM WHIYKIUH. MoHOTOHHBIE " OTrpaHUYEHHbIE
nocieIoBaTeIbHOCTU. MICTOpUS BO3HMKHOBEHHS MAaTeMAaTHYECKOTO aHaju3a Kak
aHanu3a OECKOHEYHO MaJIbIX.

Apudmerndeckas u reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMmerpudeckas nporpeccus. CymMma G0eCKOHEYHO YOBIBAIOIIEH TeOMEeTpUYECKOn
nporpeccuu. JINHEUWHBIN U SKCIOHEHIHAIBbHBIN pocT. Uuncio e. @opMyria CI0KHBIX
nporeHToB. Mcrmonb3oBaHWE MPOTpeccUu JUIsl  PEIIeHUs peajbHBbIX —3ajay
PUKIIATHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIIMM W uX CBOMcTBAa. Touku pa3pbiBa. ACHMITOTEHI
rpadukoB QyHknuii. CBolcTBa (PYHKIIMM HENpPEephIBHBIX Ha OTpe3ke. Meton
UHTEPBAJIOB JUISI pElIeHUs HepaBeHCTB. [IpuMeHeHue CBONCTB HENpPEpPBIBHBIX
GyHKUMN [T penieHus 3a1ay.

[lepBas u BTOpas npousBojHbie PyHKIMH. OmpeaeneHue, reoMeTpUIECKU 1
(bu3HYecKnil CMBICT TPOM3BOIHON. YpaBHEHHUE KacaTeabHOUM K TpaduKy QyHKIIHH.

[IpousBomnHbie  aneMmeHTapHbIX  QyHkiud.  [lpousBomHas ~ cyMMBI,
POM3BEACHUS, YACTHOTO U KOMITO3ULIUU (DYHKITUH.

MHo:kecTBA U JIOTMKA

MHoOXecTBO, onepauuyd HaJ MHOXXECTBAMHM M HUX CBOWCTBa. Jluarpammel
Oiinepa—Benna. IlpuMeHeHHE TEOPETHKO-MHOMXKECTBEHHOTO —amnmapara s
ONMMCAHUs PEaJbHBIX MPOLECCOB U SBJICHUH, MPU PEIIEHWU 3aJad U3 JPYrux
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHNCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBHE,
J0Ka3aTeNbCTBO, PABHOCUJIBHBIE YPaBHEHUS.

11 KIJACC

Yucjia 1 BBIYUCTCHUA

Hartypanbubie u nensle yucna. llpumMeHeHne npru3HAKOB JIEIMMOCTH LIEJIBIX
guces, HauOonpmmi oOmui nenurens (manee — HOJl) m HamMeHsblnee ooiee
kpaTtHoe (nanee — HOK), ocratkoB o moy:nto, anroputMma EBkiunaa ass pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

KowmmnekcHbie wucna. AnreOpanyeckass U TpUTOHOMETpHUUecKas (QOpMBI
3alMCH KOMIUIEKCHOTO 4Hciia. ApUPMETUYECKHE OmNeparuud C KOMIUIEKCHBIMU
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM IUIOCKOCTH.
®opmysia MyaBpa. KopHHM n-oil cTENeHW U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIsl peleHus] PU3MUECKUX U T€OMETPUUECKUX 3a/1a4.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrtema U COBOKYIIHOCTb YpPaBHEHUW M HEPABEHCTB. PaBHOCHWIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIECTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTbop  KOpHEH  TPUTOHOMETPUUECKHX  YpPaBHEHHM C  TIOMOIIbIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHrne TpuroHoMeTpuueCKuX HEPABEHCTB.

OcHOBHBIE METOABI PpEIIEHUS TOKA3aTeNbHbIX W  JIorapupMUUecKux
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHUCTEM M COBOKYIHOCTEW paluOHAIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUIECKUX YPaBHEHUIA.

VYpaBHEHUS, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMMU.



[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPAaBEHCTB K  PEIICHUIO
MaTEeMaTUYECKUX 3a/lad M 3aJad W3 Pa3Iu4HbIX 00JlacTed HAyKH W peajbHOM
KU3HU, HTHTEPHPETALUS [TOTYyYCHHBIX PE3YIIBTATOB.

DOyHKUUH U TPAaPUKH

I'paduk kommoszunuu ¢GyHkiuid. ['eoMmerpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, X CBONCTBA U TpadUKu.

['paduueckne meTonbl pelieHHs ypaBHEHHM W HepaBeHCTB. ['paduueckue
METO/bI PELIECHHUS 3a]1a4 C TapaMeTpaMHu.

Ucnonb3oBanue rpadukoB (QYHKIUN UIsI HCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PEIIEHUU 3ajady U3 APYTUX y4eOHBIX
IPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHajamusa

[IpyumeHeHne MpOU3BOAHONM K UCCIIENOBaHUIO (YHKIIMM HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxaenue  HauOodbIIero ¥ HAaWUMEHbBIIETO0  3HAYCHUM
HENPEpPhIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON MJII HAXOXKACHUS HAWJIY4IlIEero pELICHUs B
OPUKIAOHBIX 3ajadax, sl ONpPEAENICHUs] CKOPOCTM U YCKOpPEHHs IIpollecca,
3a1aHHOTO (hOPMYJION MU TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTprueckuii CMBICJI MHTErpaa. Brruucnenue
ornpenenéHHoro uurerpaia no gopmyne Hotorona-Jleiouuna.

[Ipumenenue uWHTErpana s HAXOXKACHHUS IUIOMIAACH IUIOCKUX QUryp u
00BEMOB T€OMETPUUECKUX TEII.

[Ipumepbr pemenuit nuddepeHIHaTbHBIX ypaBHEHUNW. MaTtemaTtuueckoe
MOJIETMPOBAHME pPEAIbHBIX TPOLECCOB C TMOMOIIb0  AuddepeHnaIbHbIX
YpaBHCHUU.



INTAHUPYEMBIE PE3VIIbTATBI OCBOEHHA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:xIaHCKOTO BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3ULIMH 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  00IecTBa,  NPEJNCTaBIECHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUSA PA3JIUYHBIX CTPYKTYp, SIBJICHUM,
Opoleayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMNPOCHl M JIPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COLIMAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBHU C HX
GYHKUMAMH U Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TPa)kIaHCKOW HMIEHTUYHOCTH, YBAKEHUS K
NPOIUIOMY M HACTOSIIIEMY POCCUICKONW MaTeMaTHUKH, IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCUUCKUX MaTEeMaTUKOB M POCCUIMCKON MaTeMaTUYECKOM HIKOJIbI,
UCIIOJIb30BaHUE DTHX JOCTIKEHUHA B JPYTrUX HAyKax, TEXHOJIOTHsX, cdepax
HKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, chOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTHUYECKUM
NPUMEHEHHEM JIOCTI)KCHHM HayKu W JAESTeNbHOCTHIO YYE€HOro, OCO3HaHHE
JUYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMUBOrO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/a4, PEUICHUH, pacCyKI€HU, BOCTIPUUMYUBOCTD
K MaTeMaTUYECKUM acTeKTaM pa3IMYHbIX BUIOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

chOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTU4YeCKHe 3HAHUS B
MHTEepecax 310pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (370POBOE MHUTAaHHE, COANAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTIbIXa, pEeryisipHas ¢u3nuecKkasi aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
IPU 3aHATUSX CIIOPTUBHO-03/I0POBUTENILHON JIEATEIbHOCTDIO;

6) Tpy10BOr0o BOCIMTAHMS

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTU TPYIOIIOOUs, HHTEpEC K
paznuuyHbIM  chepaM  MPOPECCHOHAIBHOW  JESTENbHOCTH, CBA3aHHBIM  C
MaTEMaTUKON U e€ MPUIOKEHUS MU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeid mnpodeccu W pPealrM30BbIBATH COOCTBEHHBbIC KU3HEHHbBIE TIUIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTH4ecKoMy  O0pa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUM BCEH JKM3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTEMATUYECKON HAPaBIEHHOCTH;

7) 3KOJI0THYECKOT0 BOCIIUTAHMSA

c(OpPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYphl, TIOHMMAaHHE BIUSHUS
COLIMAJIbHO-YKOHOMHYECKHUX TPOIECCOB HA COCTOSIHUE MPUPOJHON M COLMAILHOMN
Cpelibl, 0OCO3HaHMUE TJI00AIBHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHME MaTEeMaTUYeCKUX 3HAHUWU JUIsl penieHus 3agad B 00JacTu
OKpYXalolel cpepl, TUIAHUPOBAHUE IIOCTYNKOB W OLEHKH WX BO3MOXKHBIX
MOCIIEJICTBUM IS OKPY>KAIOIIEH Cpefibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUSl HAyKH MW OOIIECTBEHHOW  MPaKTUKH, TOHUMAaHUE
MaTEMaTUYECKOM HAyKu Kak c@epbl YelOBEYECKOW NesTEeIbHOCTH, JTaloB e
pa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS UMBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTEeMaTUKU M MaTeMaTHYEeCKON KyJIbTYypOll KaK CpeICTBOM IIO3HAHHUS MHUpA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U MCCIEI0BATEIbCKYIO JAESTEIbHOCTh
UHAUBUAYAIHHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIE TelCTBUS

Ba3oBble JJoruyeckue JelicTBUA:

BBISIBIIITH M XapaKTepHU30BaTh CYIICCTBCHHBIC MPHU3HAKH MaTEMaTHUYECKHUX
OOBEKTOB, TOHSATHH, OTHONICHWH MEXIy TMOHATUSIMH, (HOPMYIHPOBATH
OTIpe/IeTICHUS TOHATHH, YCTaHABIUBATh CYIIECTBCHHBIN MPU3HAK KIIACCU(PUKAIINH,
OCHOBaHMSI JIJIs1 000OIIEHNS ¥ CPaBHEHHSI, KPUTEPUU TIPOBOJIUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (QOPMYITUPOBaTH W  MPEoOpa3OBBIBATH  CYKICHUS:
YTBEpAUTEIbHBIC U OTPUIIATEIIbHBIC, EMHIYHBIC, YACTHBIC H OOIINE, YCIOBHBIC;

BBISIBIIITH MaTeMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MMPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOIOJECHUSX W YTBEP)KICHUSX, MpeIiaraTb KPUTECPHH IS
BBISIBIICHUSI 3aKOHOMEPHOCTEH U TTPOTHBOPEUHIA,

JeNlaTh BBIBOJBI C WCIOJB30BAHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTEIHFHO TOKA3aTEIhCTBA MATEMATUICCKUX YTBEPIKICHU
(IpsiMBbIE€ ¥ OT MMPOTUBHOTO), BBICTPANBATh apTyMEHTAINI0, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BBHIBOJIBI;

BBIOMpATh CIOCOO pemnieHus ydeOHOW 3amayu  (CpaBHHMBATh HECKOJBKO
BApUAHTOB  pEIICHUs, BBIOMpATh HaumbOonee TMOIXOAAIMHMA C  YIETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUEB).



Ba3oBnble ucciaenoBarejabcKkue 1eMCTBUSA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEILCKUNA HHCTPYMEHT IO3HAHUA,
dbopMyIupoBaTh  BOMPOCHl,  (HUKCHUPYIOIIUE  MPOTHBOpEuYHe,  MpolieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOe, (hOPMUPOBATH TUIIOTE3y, APTyMEHTHPOBATH
CBOIO MO3UIAIO0, MHECHHE,

MPOBOAUTH CAMOCTOATEIBLHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIECIOBAHUE
0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 0ObEKTa, SIBJICHHUS, TIpoIiecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXIy 00BEKTaMU, SBICHUSMH, MPOIECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NpPOBEAECHHOTO  HAOIIOJEHUS, HCCICIOBAHMS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 0000IICHNUI;

MPOTHO3MPOBATh BO3MOKHOE pa3BUTHUE TIPOIECCa, a TaKXKE€ BBbIJIBUTATH
MPETIOI0KEHUS O €70 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH JeUIUTHI WH(DOpPMAILIMK, TaHHBIX, HEOOXOAUMBIX IIJIi OTBETAa Ha
BOIIPOC U JIJIS PEIICHUA 3a]1a4H;

BBIOMpPATh MHOOPMAILIMIO U3 UCTOYHUKOB Pa3IMYHBIX TUITOB, aHAJTU3UPOBATH,
CHUCTEMATH3UPOBAaTh W HMHTEPHPETHPOBATH HHGPOPMAIIMIO Pa3IUYHBIX BHUJIOB U
dbopm mpeacTaBIeHNUS,;

CTPYKTYpUpOBaTh WH(OpMAIHIO, MPEACTABIATh €€ B pazIW4yHBIX ¢dopmax,
WJUTFOCTPUPOBATH TpaUUECKH;

OILICHUBATh HaJEKHOCTD uHdopMau T10 CaMOCTOSITEIIbHO
c(hopMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeJIsIMU OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THCHMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOAY PCIICHHS 3aJadH,
KOMMEHTHPOBATH MOJTYUYCHHBINA PE3yJIbTaT;

B XOJIe OOCYXXJIEHMsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKJIaeMOM TEMBI,
npoOJieMbl, pelraeMoi 3aJadyd, BBICKA3bIBaTh HJCH, HAIlEJICHHbIE Ha ITOHUCK
pEIIeHUs, COIMOCTaBIIATh CBOU CYXIACHHUS C CYXICHUSAMH IPYTHX YYaCTHHKOB
nuanora, oOHapy)XMBaTh Pa3IMdYUe U CXOJICTBO TO3HUIIUM, B KOPPEKTHOH (opme
bopMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS;

IPEACTABIATh PE3YJIbTaThl PEIICHUS 3a/1au, dKCIIEPUMEHTa, UCCIICOBaHMUSI,
IIPOEKTa, CaMOCTOSITEILHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajad
IIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHbIe YHMBepcaJbHble YueOHbIe qeiCTBUSA



Camoopranusanus:

COCTaBJIATH IUJIaH, AITOPUTM PEIICHHS 33]ladd, BEIOUPATh CIIOCOO PEIICHUS C
y4€TOM UMEIONITUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YU4ETOM HOBOW WH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJLJIEKT:

BIAJIETh  HABBIKAMH  TIO3HABATENbHOW  pediekcnn Kak  OCO3HAHUS
COBEpIIIAEMBIX JIEHCTBUI U MBICIUTEIHHBIX MPOIIECCOB, UX PE3YNIbTATOB, BIAIECThH
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibraTra perieHHsI
MaTeMaTUYEeCKOM 3a/1a4H;

NpPeIBUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MU PEIICHUH 3a7a4H,
BHOCHUTh KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JTAHHBIX,
HalIEHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILIEHUBATh COOTBETCTBUE PE3y/IbTaTa LEJIH H YCIOBUSIM, OOBSICHSITH TPUIHHBI
JTOCTH)KCHUS WM HEAOCTH)KCHHUS PE3yNIbTATOB JACSITEILHOCTH, HAXOAHUTh OIIMOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYATHHOU
paboThl TpU pemieHWH YYeOHBIX 3aJad, NpPUHUMATh I[eJIh COBMECTHOM
JESTeNLHOCTH, TUIAHUPOBATh OpPraHW3aI[MI0 COBMECTHOH pabOThI, pacmlpenensiTh
BUABl paboOT, JOTOBapUBATHCS, OOCYXKIaTh TMpolecc M pe3yabTaT padoTHI,
000011aTh MHEHHUST HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBI» W WHBIE), BBHINOJHATH CBOIO YacTh pabOTHl U
KOOPJAMHUPOBATh CBOW JACHCTBHS C JPYTUMH YICHAMH KOMaHIbI, OICHUBATH
Ka4eCcTBO CBOETO BKJIaJa B OOIIMH MPOAYKT IO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
YYaCTHUKAMU B3aMMOJICHCTBHUSL.

INPEJMETHBIE PE3YJIbTATBI

K konmy oOyuyenuss B 10 kjacce oOydYaroniuiicss MOJY4YUT CIETYIOIINE
NPEeIMETHBIE Pe3yJbTaThl 1O OTAEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAIIN3a:

Yucaa ¥ BHIYMCICHUSA:

CBOOOJIHO OIEPUPOBATH MOHATHSIMHU: PAIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoguveckas JpoOb, TMPOIEHTHI, HWPPALMOHATBLHOE YHUCIO, MHOXECTBA
palMOHATBHBIX U IECTBUTEIBHBIX YUCEN, MOIYJIb AEHCTBUTEIIBHOTO YHCIIA;

OPUMEHSATh JIpOOM M TPOUEHTHI IS pEIIeHHWs NPUKIAJAHBIX 3a/lad U3
Pa3JIMYHBIX OTPACIIEH 3HAHUN U PEATbHOU )KU3HU;

NPUMEHSTH NPUOIMKEHHBIE BHIYUCIICHHUSI, TTPaBUiIa OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BbIUYMCIICHU;



CBOOOJTHO ONEpPHUPOBATH TOHATHEM: CTENEHb C IEJIBIM IIOKa3aTeseM,
MCIIOJIb30BaTh MOAXOASIIYI0 (POPMY 3aITUCH IEUCTBUTENBHBIX YUCET JUISl PEIICHHUS
NPaKTUYECKUX 3aJ]1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apu(PMETHUECKUN KOpPEHb HATypajbHOM
CTEIICHHU;

CBOOOJTHO OTMIEPUPOBATH MOHATHUEM: CTEIIEHb C PAIlMOHAILHBIM MTOKa3aTeNeM;

CBOOOJTHO OMEpPUPOBATHh MOHATUAMH: Jiorapud™ uwMcna, AECITHUYHBIE WU
HaTypaiabHbIEC TOTapU(MBI;

CBOOOJTHO ONEPUPOBATH MOHIATHSIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHHYC W apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBATH MOHSTHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHHS U YPaBHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHSTh PA3IMYHBIE METOJbl PELICHUS PAlMOHAIBHBIX H  JIPOOHO-
palMOHANBHBIX YPAaBHEHHM, MPUMEHSITh METOJ HWHTEPBAJIOB JUIS PEHICHUs
HEPaBEHCTB;

CBOOOJTHO OMNEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHO,
MHOTOWIEH C MeIbIMH KO3(PQPUIMEHTaMH, KOPHH MHOIOYJIEHA, NPUMEHATH
JI€JIEHUE MHOTOUYIEHAa Ha MHOTOWIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
IUTSl pEIIeHUS 3a/1a4;

CBOOOJHO ONEpUpPOBATH TMOHIATHSIMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUIA,
MaTpula, OMNpPENENUTENb MaTpulbl 2 X 2 WU €ro TIeOMETPUYECKUA CMBICI,
UCIIOJIB30BAaTh CBOMCTBA OMNpeaenuTenss 2 X 2 il BBIYHUCICHHS €ro 3Ha4eHus,
OPUMEHATh ONPENEIUTENN JUIsl PEHIEHUS CUCTEMbl JIMHEHHBIX YpPaBHEHUU,
MOJIEIMPOBATH PEAJIbHBIE CUTYallUH C MOMOILIBIO CUCTEMBI JIMHEHHBIX YpaBHEHUH,
UCCJIEA0BaTh IOCTPOCHHBIE MOJEINW C IOMOUIIBIO MAaTpHIl W OINpeIeIuTEeNeH,
MHTEPIPETUPOBATH MOTYUYEHHBINA PE3YyJIbTaT;

UCIIOJIb30BaTh CBOWMCTBA JEHUCTBUHM C KOpPHAMHM JUIsi TMpeoOpa3oBaHMs
BBIPAKECHUM;

BBITIOJHATH MPE00pPa30BaHMsI YUCIOBBIX BRIPAKEHHM, COEPIKAIINX CTETICHH C
palMOHAJIbHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOMCTBa norapupMoB U1t npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHUN;

CBOOOJIHO OMEPUPOBATH MOHATUSIMH: HUPPAIMOHAIIBHBIE, MMOKa3aTeNIbHbIE U
norapuMUYECKUE YpaBHEHUS, HAXOIUTh UX PEIICHHS C TOMOIIBIO PABHOCUIBHBIX
NEPEXO0B MUJIU OCYIIECTBIISS IPOBEPKY KOPHEH;



NPUMEHSITh OCHOBHBIE TPUTOHOMETpUYECKHEe (HOPMYIIbI i MpeoOpa30BaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHHUI;

CBOOOJHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HeoOxoauMmble  GOpMYJIbl [T PEIIEHUsS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUH;

MOJIETUPOBATh pEalbHbIE CHUTyallMM Ha $3bIKE alreOpbl, COCTABIATH
BBIPQXKEHUS, YPaBHEHHS, HEpPaBEHCTBA IO YCJIOBUIO 3a/laud, HCCIE0BaTh
MOCTPOCHHBIE MOJIEJIH C UCTIOIB30BAHUEM alllapaTa aireopshl.

DyHKUNH U TPAPUKH:

CBOOOJTHO ONEpPUPOBATH MOHATHAMU: (PYHKIUS, CIIOCOOBI 3a/laHus (PYHKIIUH,
B3aUMHO oOpaTHble (YHKIIUH, KOMMO3UIUA (QyHKUMA, Trpaduk GyHKIUH,
BBITIOJTHSATH AJIEMEHTApHbIE TIPeoOpa3zoBaHus rpa@uKkoB QyHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPENEICHUS U MHOMXKECTBO
3HaueHUN QYHKINH, HYJIH QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OIEpUPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIUH,
nepuoaudeckue QyHKIMHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI U
MUHUMYMBl (YHKIIMM, HAuWOOJbIIee W HauUMEHbIIee 3HaueHue (QYHKIMM Ha
IPOMEKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: CTENEHHAs (PYHKIMS C HATypaIbHBIM U
IEJIBIM TOKa3aTesneM, TpaduK CTENeHHONW (QYHKIIMU C HATypaJbHBIM M IEJIbIM
nokasaresieM, rpauk KOpHsS N-0il CcTeneHu Kak (YHKIUU OOpaTHOM CTENEHU C
HaTypaJIbHBIM IOKA3aTENEM;

ONEepUPOBATh TOHATHSAMU: JUHEHHAs, KBaJgpaTHUdHas WM JAPOOHO-IMHEHHAS
(GyYHKUMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEAOBAHKUE U MIOCTPOEHUE UX TpadUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TMOKa3aTeNbHAS M JorapupMuyeckas
GbyHKIMK, UX CBOMCTBa M TpadUKH, UCIOIB30BATh MX TpadUKU IJs perieHus
YpaBHECHUMU;

CBOOOJHO OMEpUPOBATh MOHATUSIMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTD,
OTIpeJieIeHHe TPUTOHOMETPUUECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh Tpaduku (GYHKUMA [ UCCIENOBAaHUA TMPOLECCOB |
3aBUCUMOCTEH TP PEIICHUH 3a/lay U3 JPYrUX y4eOHBIX MPEeIMETOB U pealbHON
’KU3HU, BEIPAXKATh (POpMyJIaMU 3aBUCUMOCTH MEXIY BETUUNHAMU;

Havayia MaTeMaTH4eCcKOro aHajamn3a:

CBOOOJTHO OMNEPUPOBATH MOHATHAMHU: apuPpMETHUYEeCKas U TeOMEeTpUyecKas
nporpeccusi, 6eCKOHEYHO yObIBaroIIas reoMeTpUYecKasi Mporpeccusi, JIMHEUHbBIN U
HKCIOHEHIIUATBHBIN POCT, GOpMysa CIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh TPOTPECCUM MJIsi pEelIeHUs peandbHBbIX 3a/ay MPHUKIATHOTO
XapakTepa;



CBOOOJIHO OTIEPUPOBATH MOHATUSMH: ITOCIICIOBATEILHOCTD, CIIOCOOBI 3a/TaHUS
TIOCJICIOBATEIBHOCTEH, MOHOTOHHBIE M OTPAHWYCHHBIC ITOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKICHUS MaTEeMaTHUECKOTO aHaliW3a Kak aHajim3a
OECKOHEYHO MaJIbIX;

CBOOOJIHO OIEPHPOBATH TMOHSATUSMHU: HETNPEPHIBHBIE (QYHKIMHA, TOYKU
paspeiBa rpaduka GyHKIIUH, aCUMIOTOTHI Tpaduka GyHKIUH;

CBOOOJIHO OIEpPHPOBATh IMOHSATHEM: (YHKIUS, HEMPEphIBHAS Ha OTpPE3Ke,
PUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JIJIsI pEIICHHS 3a/1a4;

CBOOOJIHO OIEPHPOBATh TMOHSATHSAMH: TIEpBas M BTOpas MPOU3BOIHBIC
GbyHKIMH, KacaTenbHas K rpaduky GyHKIUN;

BBIUUCIIATh TIPOU3BOIAHBIC CYMMBI, IPOU3BEICHHUS, YaCTHOTO U KOMITO3UITUU
IBYX (YHKIIMH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKIIHIA;

UCTIOJIh30BaTh TC€OMETPHUSCKUNA W (HU3MUECKHHA CMBICT MPOU3BOIHOU ISt
pelleHus 3a1au.

MHo:kecTBA U JIOTMKA:

CBOOOJIHO  OINEPHPOBATh  IMOHATHSAMHU: MHOXKECTBO,  OIEpaliil  HaJ
MHOKECTBAMH;

MCTIOJIh30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJis OTIMCAHUS PeaTbHBIX
IPOIIECCOB U SIBJICHHIA, TIPH PEIICHUH 3aJa9 U3 JIPYTHX YUYCOHBIX MMPEIMETOB;

CBOOO/IHO OIEPHPOBATH IMOHATHUSAMU: OIpeAelieHUue, TeopeMa, YpaBHCHHE-
CJIEJICTBHE, CBOMCTBO MaTeMaTUIECKOTO 00BEKTa, JOKA3aTeILCTBO, PABHOCUIIBHEIC
YpaBHEHUS U HEPAaBEHCTBA.

K xoHmy oOydenms B 11 KJjacce oOydYarommiics TOJIYYUT CIEIYIOIIHE
IpeIMETHBIE Pe3yJIbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Havyajia MaTeMaTHIECKOTO aHAJTN3a:

Yucaa 1 BIYMCICHUSA:

CBOOOJIHO ONEpUPOBaTh TMOHSATHUSAMHU: HATypajdbHOE | IEJIOe YHCIIO,
MHOJKECTBA HATYPAJIbHBIX M IIENBIX YHCEJ, HUCIOJIb30BaTh MPHU3HAKU JIEIUMOCTH
nenbix ancen, HOJl m HOK HaTypanbpHBIX 4HCelN ISl pelieHns 3a1a4, TPUMEHSTh
anroput™ EBrimna;

CBOOOJIHO OIEpHPOBATh MMOHATHEM OCTaTka [0 MOJIYJI0, 3alUChIBaTh
HATYypaJbHBIC YUCIIA B PA3IMYHBIX TIO3UIIMOHHBIX CHCTEMaX CUUCIICHUS;

CBOOO/IHO OTEpPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO W MHOYECTBO
KOMIUIEKCHBIX YHCENl, MPEACTABIATh KOMIUIEKCHBIE YHWCIIa B alreOpanveckon u
TPUTOHOMETPHUYECKOH (hopMe, BBITIONHATH apu(METHICCKHE ONEpalii C HUMHU U
n300pakaTh Ha KOOPIUHATHOW MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: HPPAIMOHAIIBHBIE, MOKa3aTeJbHbIE U
jJorapuMUYECKUe HEPABEHCTBA, HAXOJIUTh HMX PEIIEHUS C TOMOUIBIO
PaBHOCWIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOPHEM TpU PpEIIEHUH TPUTOHOMETPHUUECKOTO
ypaBHEHUS;

CBOOOJHO OIEpUPOBATh TMOHSATUEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OpUMEHSATh  HeoOxoauMmble  GOpMYJIbl TSI PEIIEHUsS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPaBHEHHUH U
HEPABEHCTB, PAaBHOCWIbHBIE CUCTEMbl U CHCTEMbI-CJIECJICTBHSI, HAXOAUTh PEIICHHUS
CUCTEMBI U COBOKYITHOCTEW pallMOHAIBHBIX, UPPALMOHAIBHBIX, MTOKA3aTEIbHBIX U
Jorapu(MUYECKUX YPABHEHUM U HEPABEHCTB;

pemarhb palMoHalbHbIE, UppalvoHaIbHbIE, MOKa3aTeNbHbIE,
norapuMUYeCKue U  TPUTOHOMETPUYECKHE YpaBHEHHS U  HEPaBEHCTBA,
coJiepKaline MOJIyJU U TTapaMeTphl;

NPUMEHSTH rpadUyecKre METO/bl JJI PElIeHUs YpPaBHEHUI U HEPaBEHCTB, a
TaK)Ke 3a/1a4d ¢ mapaMeTpaMu;

MOJIETUPOBATh pEalbHbIE CHUTyallMM Ha $3bIKE alreOpbl, COCTABIATH
BBIPQXKEHUS, YpaBHEHUS, HEPABEHCTBA M WX CHUCTEMBI IO YCJIOBHIO 3aJlayM,
UCCJIEIOBAaTh TOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHUEM afaparta anreopsl,
MHTEPIPETUPOBATH MOTYUYECHHBIN pe3yJIbTaT.

DyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMMOZUIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMITO3HIINH ABYX () YHKIIHIA;

CTpOUTh TE€OMETpUYecKue o0pa3bl ypaBHEHMH W  HEPAaBEHCTB Ha
KOOPJMHATHOM IIOCKOCTH;

CBOOOJHO  OMEpPUPOBATh MOHATHAMHU: TpadUKU TPUTOHOMETPUUECKUX
GyHKIM;

OPUMEHSATh (QYHKIUU JJIs MOJIETUPOBAHMS U UCCIEIOBAHUSA PEATbHBIX
POIIECCOB.

Hauayia MmaTeMaTH4ecKOro aHajan3a:

MCIIOJIb30BaTh MPOU3BOAHYIO JIJISl UCCIEOBAHMS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOOJIbIlIee U HaMMEHbIlIee 3HaYeHUs (DYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh IMPOU3BOAHYIO [JIs HAXOXKJICHUS HAWJIYYIIero perieHus B
OPUKJIAIHBIX, B TOM YHCIE COIMAIbHO-dDKOHOMHYECKUX, 3ajavax, JJis
OTIpEJICICHHUs] CKOPOCTM W YCKOPEHHs Tpoliecca, 3aJaHHOro (GOopMyJIoNn WM
rpaduKoMm;



CBOOOJHO  OMEpUpOBaTh TMOHATUAMH: TEepBOOOpa3Has, ONpeneNEHHBIM
MHTETpaji, HAaXOIUTh IEPBOOOPA3HbIE JJIEMEHTAPHBIX (DYHKIHMH U BBIYUCIATH
uHTerpai mno gopmyne Hetotona-JleliOuuma;

HaXOAMUTh TUIOMIA/IN IJIOCKUX (PUTYP U O0BEMBI TEJ C TOMOIIBIO HHTETpaa;

UMETh MPEICTABICHUE O MaTEMaTHUYECKOM MOJEIMPOBAaHUM Ha IpPUMEpE
cocTaBlieHUs MU PepeHIInaTbHBIX YPaBHEHUH;

pemaTe NpPUKIaJAHBIE 3aJa4d, B TOM YHUCJIE COLUAIBHO-DKOHOMHUYECKOTO U
¢bu3HYecKoro xapakrepa, CpeJICTBaMi MaTeMaTUYECKOTO aHaJN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE

Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoububie | IlpakTHyeckue

n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI

pecypcsl
MHO0%€eCTBO NEUCTBUTEIBHBIX YHCEIL.

1 Muorousnensl. PaniioHansHble ypaBHEHUS U 24 | bubmmoreka [JOK
HepaBeHCTBa. CUCTEMBI JIMHEHHBIX https://uchebnik.mos.ru/
ypaBHEHUU
o .C

2 yHKUIH 1 rpaguich. CTenennas Gyniuna ¢ 12 1 https://uchebnik.mos.ru/
L[EJIBIM TIOKa3aTeNneM
A i -0¥i .

3 pu(MeTITIeCKHii KopeHb n-0if cTeneHH 15 1 https://uchebnik.mos.ru/
HppanmonanbHble ypaBHEHUS
I1 !

4 okazatenbHast pyHkuus. [ToxazaTenpHbIe 10 | hitps://uchebnik mos.ru/
ypaBHEHHUS
JI .

5 orapumiriecka Qyniua 18 1 https://uchebnik.mos.ru/
Jlorapudmudeckne ypaBHCHHUS

6 TpHrOHOMETPHHECKHE BEIpRKCHIT H 22 1 https://uchebnik.mos.ru/
YpaBHEHHUS
ITocnenoBarenbHOCTH U IPOrPECCUN 10 1 https://uchebnik.mos.ru/
Henpepsisubie ¢pynkiuu. [IponsBoanas 20 1 https://uchebnik.mos.ru/

9 HOBTOPGHI/IC, 00o011eHne, cucTeMaTu3aIus 5 ) hitps://uchebnik mos.ru/
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 136 10 0




11 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NpPOrpaMmblI Bcero Kontpoarupie | Ipaxtireckie o0pa3oBaTe/bHbIE
padoThI padoThbI pecypeaI
1 HccnenoBanue GyHKINN ¢ TOMOIIBIO ” !
IIPOU3BOIHOM
2 [TepBooOpa3Hasi U UHTETPAT 12 1
3 I'paduky TPUTOHOMETPUYECKUX (HYHKITHIA. 14 |
Tpuronomerpuyeckrue HepaBEeHCTBA
4 HppanmoHansHbie, OKA3aTENbHBIC U 24 !
JorapuMUIEeCKre HepaBEHCTBA
KowmriekcHble uncna 10 1
HarypanbHble u nensie uncina 10 1
CucTeMsbl palriioHaTBHBIX, HPPAITHOHATBHBIX
7 MOKa3aTeNbHBIX U JIOTapU(YMUIECKUX 12 1
ypaBHEHUI
8 3ajauu ¢ nmapamerpamu 16 1
9 [ToBTOpenue, 0600IIeHNE, CUCTEMaTH3aIUs 16 )
3HAHUIA
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos JIEeKTPOHHbIE
Ne n/m Tema ypoka Kontpoububie | IIpakTuyeckue Aara tupposLIe
Bcero u3ydeHusi ~ oOpa3oBaTe/IbHbIE
padoThI padoThI pecypebi
1 MHO3k€eCTBO, Onepaluy HaJl MHOKECTBAMH 1 01.09.2023
U UX CBOICTBa
2 Huarpammsl Ditnepa-Benna 1 04.09.2023
3 [IpumeHeHne Te0OpETUKO-MHOXKECTBEHHOTO 1 05.09.2023
arrapara i peleHus 3a1a4
Panronansueie unciia. OOBIKHOBEHHBIE U 06.09.2023
4 JECSITUUHBIE IpOOH, IPOLIEHTHI, 1
OEeCKOHEUYHBIC TIEPHONICCKUE POOH
Panmonansueie unciia. OObIKHOBEHHBIE U 08.09.2023
5 JECSITUUHBIE IpOOH, IPOLIEHTHI, 1
OEeCKOHEUYHBIC TTEPHOINICCKUE POOH
6 [Ipumenenue npobeii U MPOIICHTOB st 1 11.09.2023
penieHus MPUKIAAHBIX 3a]1a4
7 [Ipumenenue npobeii U MPOIICHTOB st | 12.09.2023
penieHus MPUKIAAHBIX 3a1a4
2 JleiicTBuTeNbHBIC UKcia. PalinoHanbHbIe U | 13.09.2023
HppalMOHAJIbHBIE YHCIIa
9 ApudmeTndeckue onepamnuy ¢ | 15.09.2023
NENCTBUTENLHBIMU YUCTIaMHU
10 Moynb JEMCTBUTENBHOTO YHCIIA U €70 1 18.09.2023




CBOICTBA

11

[TpuGnmxEHHbBIE BEIYHUCIICHUS, TPaBUIIA
OKPpYIJICHHA, IPUKHUAKA U OLICHKA
pe3yJibTaTa BBIYMCICHUI

19.09.2023

12

OCHOBHEBIE MCTOABI PCIICHUA LCIIbIX U
JIPOOHO-PAMOHAIBHBIX YPaBHEHUH U
HEPaBEHCTB

20.09.2023

13

OCHOBHEBIE MCTOABI PCIICHUA LCIIbIX U
JIPOOHO-PAMOHAIBHBIX YpaBHEHUH U
HEPABEHCTB

22.09.2023

14

OCHOBHEBIE MCTOABI PCIICHUA LCIIbIX U
JIPOOHO-PAMOHABHBIX YPaBHEHUHN U
HEPABEHCTB

25.09.2023

15

MHOroueHsl OT OJHON EPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
ocratkoMm. Teopema besy

26.09.2023

16

MHoTOWIEHBI ¢ TeTbIMH KOd(hQUITIEHTaAMU.

Teopema Buera

27.09.2023

17

Pemrenne cucrem JIMHEWHBIX YpaBHEHUU

29.09.2023

18

Pemrenne cucrem JIMHEWHBIX YpaBHEHUU

02.10.2023

19

Marpuna cCucTeMbl JIMHEWHBIX YPaBHEHUM.
Ornpenenurens MaTPUIBI 2X2, €ro
F€OMETPUUYECKHI CMBICII U CBOMCTBA;
BBIYMCIICHUE €T0 3HAYCHUS

03.10.2023

20

Ornpenenurens MaTPUIBI 2X2, €ro
r€OMETPUUYECKHI CMBICII U CBOMCTBA;
BBIYMCIICHUE €T0 3HAYCHUS

04.10.2023




21

[IpuMeHeHue onpeaennuTens Uil peuieHus
CUCTEMBI JIMHEWHBIX YPaBHEHUU

06.10.2023

22

Pemrenne npukiiagHeIx 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHUN

09.10.2023

23

Pemrenne npukiiagHeIx 3a1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHUN

10.10.2023

24

KonTtponsHas pabdota: "PannonanbHble
ypaBHEHHU U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

11.10.2023

25

OyHKIHS, CTIOCOOBI 3aJaHUs () YHKITHH.
B3anmuo oOpaTHbie QyHKIHH.
Komnozunus ¢pyHKImit

13.10.2023

26

I'padux GyHKIMH. DIEMEHTapHbIE
npeoOpa3oBaHus TpapuKoB QYHKIUN

16.10.2023

27

OO0nacTh onpeaeneHus] 1 MHOXKECTBO
3HadeHui ¢pyHkiun. Hymu GyHKImm.
[TpomMexyTKH 3HAaK MMOCTOSHCTBA

17.10.2023

28

Yérupie 1 HEUETHBIE (DYHKIINU.
[Tepuoanyeckue pyHkuuu. [IpoMexyTKu
MOHOTOHHOCTH (PyHKIIUU

18.10.2023

29

MaxkcuMyMBbl 1 MUHUMYMBI (DYHKIIHH.
Hauboubiee 1 HauMeHbIlee 3HaUCHUE
(GYHKIMU Ha TPOMEXKYTKE

20.10.2023

30

Jluneitnas, kBagpaTU4Has U APOOHO-
TUHEWHas QYHKIHH

23.10.2023

31

DNeMeHTapHOE UCCIIEIOBAHNUE U
MOCTpOeHHE IpauKOB STUX PYHKIUH

24.10.2023




1 DNeMeHTapHOE UCCIIEIOBAHNUE U 25.10.2023
MOCTpOEHHE I'PaUKOB ITUX PYHKIIUH

33 Crenens c 11es1bIM TIOKa3aresneM. buHom 27.10.2023
Herorona

34 Crenens c 11es1bIM TIOKa3aresneM. buHom 07.11.2023
Herotona
CrenenHast GyHKIHSI C HATYPATbHBIM U 08.11.2023

35 LeJIbIM MOKa3areneM. E€ cBoiicTBa 1
rpadux

36 KonTtponsHas padora: "CreneHHas 10.11.2023
¢bynkuus. E€ croiictBa u rpaduk”

37 Apudmernueckuii KoOpeHb HaTYypaTbHON 11.11.2023
CTEIIEHU U €r0 CBOMCTBA

33 Apudmernueckuii KOpeHb HaTypaTbHON 13.11.2023
CTEIIEHU U €r0 CBOMCTBA

39 [TpeoOpa3oBaHs YUCIOBBIX BEIPAKEHUH, 14.11.2023
COJIepKAIIUX CTEIIEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BEIPAKEHUH, 15.11.2023
COJIepKaIIUX CTEIIEHU U KOPHU

41 [TpeoOpa3oBaHMs YUCIOBBIX BEIPAKEHUH, 17.11.2023
COJIepKAIIUX CTEIIEHU U KOPHU
Uppanmnonanbusie ypaBHeHUs1. OCHOBHBIE 20.11.2023

42 METO/Ibl pEUIECHUS] UPPALMOHAIIBHBIX
ypaBHEHUI
Uppanmonansusie ypaBHeHUs1. OCHOBHBIE 21.11.2023

43 METO/Ibl pEUICHUS] UPPALMOHAIIBHBIX

ypaBHEHUI




44

WppanmonansHble ypaBHeHNs. OCHOBHbBIE
MCTOJbI PCIICHUA UPPALMOHATIbHBIX
ypaBHEHUI

22.11.2023

45

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
HMPPALMOHAIIBHBIX YPABHEHUN

24.11.2023

46

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

27.11.2023

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

28.11.2023

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

29.11.2023

49

CBoiicTBa 1 rpaduK KOpPHS N-0# CTENeHN
Kak (QyHKIIMH 0OpaTHOM CTETEHN C
HaTypaJIbHBIM NOKa3aTeleM

01.12.2023

50

CBoiicTBa U rpaduK KOpHS N-0¥ CTETNIEHN
Kak (QyHKIIMH 0OpaTHOM CTETEHN C
HaTypaJIbHBIM NOKa3aTeleM

04.12.2023

51

KonTtponsHast padoTa: "CBoiicTBa 1 rpaduk
KOpHs n-o¥ creneHu. MppanuoHaibHbie
ypaBHEHHUA"

05.12.2023

52

CTGHGHI) C paIII/IOHaJII)HI)IM II0Ka3aTcJICM U
€€ CBOIICTBa

06.12.2023

53

CTGHGHI) C paIII/IOHaJII)HI)IM II0Ka3aTcJICM U
€€ CBOIICTBa

08.12.2023

54

CTGHGHI) C paIII/IOHaJII)HI)IM II0Ka3aTcJICM U
€€ CBOIICTBa

11.12.2023

55

[TokaszarenpHast GyHKIHS, €€ CBOUCTBA H
rpadux

12.12.2023




Hcnones3oBanue rpapuka KWW IS 13.12.2023
56 P yH

pelieHus: ypaBHEHU I

Hcnone3oBanue rpapuka KIUU TS 15.12.2023

pelieHus: ypaBHEHUI

[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE 18.12.2023
58 METO/Ibl PEIICHHUs TIOKa3aTEeIbHBIX

ypaBHEHUI

[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE 19.12.2023
59 METO/Ibl PEIICHHUs TIOKa3aTeIbHBIX

ypaBHEHUU

ITokazarenbHble ypaBHEeHUsI. OCHOBHbIE 20.12.2023

yp

60 METO/1bl PELIEHUSI TI0Ka3aTEeIbHBIX

ypaBHEHUI

KonTtponsHas padota: "[lokazarenbHas 22.12.2023
61 P P

¢byukmus. [loka3aTenbHbIe ypaBHEHUS "
62 Jlorapudm uucna. CpoiictBa norapudma 25.12.2023
63 Jlorapudm uncna. CpoiictBa norapudma 26.12.2023
64 Jlorapugm uncna. Cpoiicta norapudma 27.12.2023
65 JlecATUYHBIE U HATypalbHBIE JIOTapUPMBI 29.12.2023
66 JlecATUYHBIE U HATypallbHBIE JIOTapUPMBI 09.01.2024

[IpeoOpa3zoBaHue BLIPAKECHUI, 10.01.2024
67 peoop P

COoJIepKaIUX JTOTaprUPMbI

[IpeoOpa3oBaHue BLIPAKEHUI, 12.01.2024
63 peoop P

COoJIepKAIIUX JTOTapUPMbI




69 [TpeoOpa3oBanHme BEIpaKEHUH, 13.01.2024
COoJIepKAIIUX JTOTapUPMbI

70 Jlorapudmudaeckast pyHkius, e€ CBOMCTBa 15.01.2024
U TpaduK

71 Jlorapudmudeckas GpyHkIus, e€ cBOCTBa 16.01.2024
U TpaduK

7 Hcnons3oBanue rpaduka GyHKIHH 115 17.01.2024
pelIeHNs ypaBHEHU

7 Hcnons3oBanue rpaduka GyHKIHH 115 19.01.2024
pelieHus: ypaBHEHUI
Jlorapudmudeckue ypaBHeHus. OCHOBHBIC 22.01.2024

74 METO/Ibl PEIICHHUS JIOTapU(HMUIECKUX
ypaBHEHUU
Jlorapudmudeckue ypaBHeHus. OCHOBHBIC 23.01.2024

75 METO/Ibl PEIICHHUS JIOTapU(HMUIECKUX
ypaBHEHUI
Jlorapudmudeckue ypaBHeHus. OCHOBHBIC 24.01.2024

76 METOIbl PEIICHHUS JIOTapU(HMUIECKUX
ypaBHEHUI

77 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN 26.01.2024
Jorapu(pMUIECKUX YpaBHEHUN

78 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN 29.01.2024
norapu(pMUIECKUX YpaBHEHUN

79 KonTtponsHas pabdota: "Jlorapupmudeckas 30.01.2024
¢bynkuus. Jlorapudpmudeckue ypaBHeHuUS"

30 CuHyc, KOCHHYC, TAHT€HC U KOTAHTEHC 31.01.2024

YUCJIOBOTO apryMeHTa




CuHyc, KOCHHYC, TAHT€HC U KOTaHT€HC

02.02.2024

81 YHCJIOBOTO apryMeHTa
32 ApKcuHYC, apKKOCUHYC U apKTaHT€HC 05.02.2024
YHCJIOBOTO apryMeHTa
33 ApKcuHYC, apKKOCUHYC U apKTaHT€HC 06.02.2024
YHCJIOBOTO apryMeHTa
TpuroHomerpudeckas OKpyKHOCTb, 07.02.2024
84 OTIpe/IeNIEHNE TPUTOHOMETPUIECKIX
(GyHKIMI 9UCIOBOTO apryMeHTa
TpuroHomerpudeckast OKpyKXHOCTb, 09.02.2024
85 OTIpeieIeHue TPUTOHOMETPHYECKUX
(GyHKIMI 9UCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITHI 12.02.2024
87 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITHI 13.02.2024
88 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITHI 14.02.2024
89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITHI 16.02.2024
90 Hp606p21301321HI/I6 TPUTOHOMETPHUUYECKHIX 19.02.2024
BBIpAKCHUH
01 Hp606p21301321HI/I6 TPUTOHOMETPHUUYECKHIX 20.02.2024
BBIpAXECHUH
0 Hp606p21301321HI/I6 TPUTOHOMETPHUUYECKHIX 21.02.2024
BBIpaXECHUH
93 Hp606p21301321HI/I6 TPUTOHOMETPHUUYECKHIX 26.02.2024
BBIpaXECHUH
94 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUN 27.02.2024




28.02.2024

95 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUM
96 Pemenune TpuroHoMeTpu4ECKUX ypaBHEHUI 29.02.2024
97 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUN 01.03.2024
98 Pemenune TpuroHoMeTpu4ECKUX ypaBHEHUI 04.03.2024
99 Pemenune TpuroHoMeTpu4ECKUX ypaBHEHUN 05.03.2024
100 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 06.03.2024
KonTpomnpHas padora: 11.03.2024
101 "TpUrOHOMETPUUECKNE BBIPAKEHUS U
TPUTOHOMETPUYECKHE YpaBHEHUS"
ITocienoBaTenbHOCTH, CIIOCOOBI 3aJaHUS 12.03.2024
102 nociuenoBareabHOCTeR. Meton
MaTeMaTUYeCKON MHIYKIIUU
MOHOTOHHBIE U OTPAaHUYECHHBIE 13.03.2024
103 nocsenoBarenbHoCcTU. MicTopus ananuza
OECKOHEYHO MaJIbIX
104 Apudmerndeckas nmporpeccus 15.03.2024
105 I'eomerpuueckas nporpeccus 18.03.2024
106 beckoHeuHO yObIBaroiasi reoMeTpuyecKas 19.03.2024
nporpeccust
107 Cymma OeCKOHEYHO YOBIBAIOMICH 20.03.2024
re€OMETPUYECKON IPOTrpecCun
108 JIMHEWHBIN U SKCITOHEHIIUAIIBHBIN POCT. 22.03.2024

Hucno e. @opmyrna CIOKHBIX POLIEHTOB




JIMHENHBIN U SKCIOHEHIUAIBHBIN POCT.

01.04.2024

109 Hucno e. @opmyrna CIOKHBIX POLIEHTOB

110 Hcnonb3oBaHue mporpeccuu Iisi peieHus 02.04.2024
peanbHBIX 3a/1a4 IPUKIAAHOTO Xapakrepa

11 KonTpomnpHas padora: 03.04.2024
"IlocnenoBaTeNbHOCTH U IPOTPECCUU "

112 HenpepbiBHbIE GYHKIIMU U UX CBOHCTBA 08.04.2024

113 Touka pa3peiBa. ACUMITOTHI TPaQHUKOB 09.04.2024
byHKIII

114 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX HA 10.04.2024
OTpe3Ke

115 CBoiicTBa (hyHKIMI HETIPEPHIBHBIX HA 12.04.2024
OTpe3Ke

116 Meron MHTEpBAJIOB IS PELIECHUS 15.04.2024
HEPaBEHCTB

117 Meron MHTEpBAJIOB IS PELICHUS 16.04.2024
HEPaBEHCTB

118 Meroa MHTEpBAJIOB IS PELIECHUS 17.04.2024
HEPaBEHCTB

119 IIpuMeHeHne CBOMCTB HENMPEPBIBHBIX 19.04.2024
(byHKIUH 111 pereHus 3a1a4

120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX 22.04.2024
(byHKIUH 1151 pereHus 3a1a4

121 [lepBas u BTOpas Mpon3BOAHBIE HYHKIIUU 23.04.2024

122 Ornpenenenue, reOMETPUUECKUI CMBICIT 24.04.2024

IIPOU3BOTHOM




123 Onpenenenue, GU3MUECKANA CMBICTT | 26.04.2024
IIPOU3BOTHOM

124 VYpaBHeHHE KacaTeNbHOW K TpaduKy 1 27.04.2024
byHKITIT

125 VYpaBHeHHE KacaTeNbHOW K TpaduKy 1 03.05.2024
byHKITII

126 [Tpon3BoHBIE AIIEMEHTAPHBIX (QYHKIUH 1 06.05.2024

127 [Tpon3BoAHBIE AIIEMEHTAPHBIX (QYHKIUH 1 07.05.2024

128 [IpounsBoiHast CyMMBbI, IPOU3BEACHMUS, 1 08.05.2024
YaCTHOTO U KOMITO3UITNH (HYHKIUN

129 [IpounsBoiHast CyMMBI, IPOU3BEACHMUS, 1 13.05.2024
YaCTHOTO U KOMITO3UITNH (HYHKIUN

130 [Ipon3BoHAs CyMMBI, IPOU3BEACHUS, 1 14.05.2024
YaCTHOTO U KOMITO3UITNH (HYHKIUN

131 KonTponsnas padora: "[Ipoussoanas” 1 1 15.05.2024

132 [ToBTOpEHUe, 06001ICHNE, CHCTEMATH3AIIHS ! 17.05.2024
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 0600IIeHNE, CUCTEMaTH3aIUs | 20.05.2024
3HaHui: "Oyakuun"

134 Hrorosas koHTposbHasA paboTa 1 1 21.05.2024

135 Hrorosas kKoHTposIbHasA paboTa 1 1 22.05.2024

136 [ToBTOpenue, 0600IIeHNE, CUCTEMAaTH3aIUs | 24.05.2024
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 136 10




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

IIpuMeHeHne npou3BOIHOM K
UCCIIeIOBAHUIO (DYHKIIMIA HA
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

IIpuMeHeHne nponu3BOIHOM K
UCCIIeIOBAHUIO (DYHKIIMI HA
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

IIpuMeHeHne npon3BOIHOM K
UCCIIeIOBAHUIO (DYHKIIMIA HA
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

IIpuMeHeHne npon3BOIHOM K
WCCIIeIOBAHUIO (DYHKIIMI HA
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

IIpuMeHeHne npon3BOIHOM K
UCCIIeIOBAHUIO (DYHKIIMIA HA
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

IIpuMeHeHne npon3BOIHOM K
UCCIIeIOBAHUIO (DYHKIIMI HA
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

Haxoxneune HanOOIbIIETO U

HaVMEHBIIETO 3HAYEHUsl HENIPEPBIBHOU

(byHKIIMU Ha OTpE3Ke

Haxoxneure HanOOIbIIETO U




HaMMEHBIIETO 3HAYEHUs HENIPEPBIBHOU
(byHKIIMU Ha OTpE3Ke

Haxoxnenne HanOoJIbIIETO U
HAaWMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(byHKIIMU Ha OTpE3Ke

10

Haxoxnenne HanOoOIbIIETO U
HAaWMEHBIIIETO 3HAYEHUs HEMPEPHIBHOU
(byHKIIMU Ha OTpE3Ke

11

Haxoxnenne HanOoOIbIIETO U
HAaWMEHBIIIETO 3HAYEHUs HEMPEPHIBHOU
(byHKIIMU Ha OTpE3Ke

12

Haxoxnenne HanOoOIbIIETO U
HAaWMEHBIIIETO 3HAYEHUs HEMPEPHIBHOU
(byHKIIMU Ha OTpE3Ke

13

[IpuMeHeHne npou3BOIHOM IS
HaXO0XJACHUS HAUJTY4IlIEero pelieHus B
MIPUKJIAIHBIX 3aJja4ax

14

[IpuMeHeHne Mpon3BOIHOM IS
HaXO0XJACHUS HAUTY4IlIEro pelieHus B
MIPUKJIAIHBIX 3aJja4ax

15

[Ipumenenre npou3BOIHOM TS
OTpe/IeTICHUsI CKOPOCTH M YCKOPEHUS
mporecca, 3aaHHOTO (OPMYITOH HITn
rpaduKom

16

[TIpumeneHnre npou3BOIHOM JIs
OTpe/IeTICHUsI CKOPOCTH U YCKOPEHUS
mporecca, 3aaHHOTO (OPMYITOH HITn
rpaduKom




17 Komnozunus ¢pyHKImit

18 Komnozunus ¢pyHKImit

19 Komnozunus ¢pyHKImit

20 I'eomeTpuueckne o0pa3bl ypaBHEHUH Ha
KOOPJIMHATHOM TJIOCKOCTH

71 I'eomeTpuueckne o0pa3bl ypaBHEHUN Ha
KOOPJMHATHOM TJIOCKOCTH

” KonTtponsHas pabdota: "Mccnenoanue
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"

” [TepBooOpa3Hast, OCHOBHOE CBOHCTBO
nepBooOpa3HBIX

24 [TepBooOpa3HbIe NIEeMEHTAPHBIX (DYHKITUH.
[TpaBuna Hax0XAEHUS TEPBOOOPA3ZHBIX

)5 [TepBooOpa3HbIe NIEeMEHTAPHBIX (DYHKITUH.
[TpaBuna Hax0XAEHUS IEPBOOOPA3ZHBIX

26 NHuterpai. I'eoMmeTpuyeckuii CMbICIT
MHTETpaja

27 Beruncnenue onpenenéHHoro MHTerpaia
no popmyne Herorona-JleiiOHuia

73 Beruncnenue onpenenéHHoro MHTerpaia
no popmyne Herorona-JleiiOHmia

29 [TpuMeHeHre HHTETpaja Ui HaXOXKICHUS
TI0MIaIeH TIIOCKUX PUTYP

30 [TpuMeHeHre HHTETpaja Ui HaXOXKICHUS
00BEMOB T€OMETPHUECKUX TEI

31 [Tpumeps! pemenuii muddepeHTnaTbHBIX

ypaBHEHUI




[Tpumeps! pemenuii muddepeHnaTbHBIX

32 .
ypaBHEHHHA
MaremaTnueckoe MOJEITUPOBAHUE

33 peabHBIX MPOIIECCOB C MOMOIIIBIO
mddepeHnnanbHbIX ypaBHEHUN

34 KonTponsHas padora: "[lepBooOpazHast u
uHTerpan”

35 Tpuronomerpudecknue GyHKINHU, HX
CBO#CTBa U rpaduKu

36 Tpuronomerpudeckne GyHKINHU, HX
CBO#CTBa U rpaduKu

37 Tpuronomerpudeckne QyHKINHU, HX
CBO#CTBa U rpaduKu

18 Tpuronomerpudecknue GyHKINHU, HX
CBO#CTBa U rpaduKu

39 Tpuronomerpudeckne GyHKINHU, HX
CBO#CTBa U rpaduKu
OTb60p KOpHEH TPUTOHOMETPUIECKIX

40 YpPaBHEHUH € MOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPUIECKUX

41 YPAaBHEHUH € MOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPUIECKIX

42 YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

43 OT10op KOpHEH TPUTOHOMETPHUECKUX

YPAaBHEHUH € TOMOILBIO




TPUTOHOMETPUYECKON OKPYKHOCTHU

Pemrenne TpuroHoMeTpudecKux

44
HEPaBEHCTB

45 Pemienne TpUroHOMETPHYECKUX
HEPaBEHCTB

46 Pemienne TpUroHOMETPHYECKUX
HEPaBEHCTB

47 Pemienne TpUroHOMETPHUUECKUX
HEPaBEHCTB
KonTtponsnas padota: "I'paduku

48 TPUTOHOMETPHUYECKUX (PYHKIIUH.
Tpuronomerpuueckue HepaBeHcTBA"

49 OCHOBHBIE METO/BI PEIICHUS
MOKa3aTeNbHBIX HEPABEHCTB

50 OCHOBHBIE METO/BI PEIICHUS
MOKa3aTebHBIX HEPABEHCTB

51 OCHOBHBIE METO/BI PEIICHUS
MOKa3aTeNbHBIX HEPABEHCTB

57 OCHOBHBIE METO/BI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/BI PEIICHUS
Jorapu)MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/BI PEIICHUS
Jorapu)MUIECKIX HEPABEHCTB

55 OCHOBHBIE METO/BI PEIICHUS
Jorapu)MUIECKIX HEPABEHCTB

56 OCHOBHBIE METO/BI PEIICHUS

Jorapu)MUIECKIX HEPABEHCTB




OcHoBHEIE MCTOABI PCIICHUA

37 UppaoOHAILHBIX HEPABEHCTB
53 OCHOBHBIE METO/BI PEIICHUS
UppaIoOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PEIICHUS
MppaIroOHAILHBIX HEPABEHCTB
60 OCHOBHBIE METO/BI PEIICHUS
UppaoOHAILHBIX HEPABEHCTB
61 I'padrueckue METOIbI peIICHHS
UppaIMOHAILHBIX YPaBHEHHH
2 I'paduueckre METOIBI peIICHHS
MppaIMOHAILHBIX YPaBHEHHHA
63 I'padrueckue METOIBI peIICHHS
IIOKA3aTEeIbHBIX YPABHEHUIN
64 I'paduueckre METOIBI peIICHHS
MOKa3aTebHBIX HEPABEHCTB
65 I'paduueckre METOIBI peIICHHS
JoTapu(pMUIECKIX ypaBHEHUIN
66 I'padrueckre METOIBI peIICHHS
Jorapu)MUIECKUX HEPABEHCTB
67 I'padrueckre METOIBI peIICHHS
Jorapu)MUIECKUX HEPABEHCTB
I'padmyeckre METOIBI pereHus
68 MOKa3aTeNbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUI
I'padmyeckue METOIBI pemIeHuUs
69 MOKa3aTeNbHBIX U JIOTapU(YMUIECKUX

ypaBHEHUU




70

I'padmyeckue METOIBI pereHus
MMOKAa3aTeIbHBIX U JIOTAPH(PMUISCKHX
HEPABCHCTB

71

I'padmyeckre METOIBI pereHus
MMOKAa3aTeIbHBIX U JIOTAPH(PMUISCKHX
HEPABCHCTB

72

KonTtponeHas padoTta: "MppanuoHaibHble,
MoKa3aTeNbHbIE U JOrapupMHUECKUE
HepaBeHCTBa"

73

KowmrmnekcHbie uncna. Anrebpandeckas u
TPUTOHOMETPHUECKasi OPMBI 3aIHCH
KOMILJIEKCHOTO YHCIIa

74

Kommiekcubie uncna. Anredpanueckas u
TPUTOHOMETPHYECKasi OPMBI 3aIHCH
KOMIUIEKCHOTO YHCIIa

75

Apudmernaeckue onepamuu ¢
KOMIUIEKCHBIMU YHCITAMU

76

Apudmernaeckue onepamuu ¢
KOMIUIEKCHBIMU YHCITAMU

77

N300parkeHne KOMIUIEKCHBIX YHCEl Ha
KOOPJIMHATHOM TJIOCKOCTH

78

N300parkeHne KOMIUIEKCHBIX YHCEl Ha
KOOPJIMHATHOM TJIOCKOCTH

79

®opmyna Myaspa. KopHu n-oit cTenenu
13 KOMILIEKCHOTO Yncia

80

®opmyna Myaspa. KopHu n-oit cTenenu
13 KOMILIEKCHOTO Yncia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCIT AJIA




penieHus pU3NIECKIX U TeOMETPUICCKIX
3a1a4

KonTtponesHas padoTta: "KomruiekcHble

82 |
qrcia

83 HatypanbHble U 1iensle yncna

84 HarypanbeHble u 1iensle ynucna

85 [TpumMeHeHre MPU3HAKOB AETUMOCTH
IEJIBIX YUCel

26 [TpumMeHeHre MPU3HAKOB AETUMOCTH
EJIBIX YUCell

%7 [TpumMeHeHre MPU3HAKOB AETUMOCTH
uensix yucen: HOJl u HOK

28 [TpuMeHeHre MPU3HAKOB AETUMOCTH
uensix yucesn: HOJl u HOK

29 [TpumMeHeHre MPU3HAKOB AETUMOCTH
IEJIBIX YUCEI: OCTATKH 110 MOIYITO

90 [TpumMeHeHre MPU3HAKOB AETUMOCTH
IEJIBIX YUCEI: OCTATKH 110 MOIYITO
[TpumMeHeHre MPU3HAKOB AETUMOCTH

91 IEJbIX YMCeIl: anropuT™ EBKimIa st
peleHus 3a/1a4 B [EJIbIX YhCIIax

0 KonTtposneHas padota: "Teopus mensix
gucen"
Cucrema U COBOKYITHOCTb YpaBHEHUH.

93 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUS

94 Cucrema ¥ COBOKYITHOCTb YpaBHEHUH.

PaBHOCHIBHBIE CHCTEMBI 1 CHCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN PallMOHAIIbHBIX YPaBHEHHI

OcCHOBHBIE MCTOABI PCIICHHUA CUCTEM U
96 COBOKYITHOCTEW HPpPaLMOHAIIBHBIX
ypaBHEHUI

OCHOBHEBIE MCTOABI PCIICHHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUI

OCHOBHEBIE MCTOABI PCIICHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUI

OCHOBHBIE MCTOABI PCIICHUA CUCTEM U
99 COBOKYITHOCTEH JIoTapu(pMUIECKIX
ypaBHEHUU

OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U
100 COBOKYITHOCTEH JIoTapu(pMUIECKIX
ypaBHEHUI

IIpuMeHeHne CUCTEM K PEILICHHUIO
MaTeMaTHYECKHX 3ajad U 3a7a4 u3

101 pa3NUYHBIX 00JacTell HAYKH U peaTbHON
KU3HU, UHTEPIIPETALINS [TOJTy4YEHHBIX
pe3yJIbTaToOB

IIpuMeHeHne CUCTEM K PELLICHHUIO
MaTeMaTHYECKHX 3ajad U 3aJa4 U3

102 pa3NUYHBIX 00JacTeil HAYKH U peaTbHON
KU3HU, UHTEPIPETaLUs NOJTy4YEHHBIX
pe3yJIbTaToOB




IIpuMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTU4eCKUX 3a1a4 U 3a/1a4 U3

103 pa3NUYHBIX 00JacTell HAYKH U peaTbHON
KU3HU, UHTEPIIPETALINS [TOJTy4YEHHBIX
pe3ynbTaToB
KonTtponsHas pabdota: "Cucremsl

104 paloOHaIbHBIX, UPPALIMOHAIBHBIX
MOKa3aTeNbHBIX U JIOTapU(YMUIECKUX
ypaBHEHHI"

105 PannoHanbHbIe ypaBHEHHs C TapaMeTPaMHU

106 PannoHanbHbIE HEPABEHCTBA ©
napaMmeTpamu

107 PannoHanbHbIE CUCTEMBI C TApaMeTpaMu

108 HppaumnonaibHble ypaBHEHUS,
HEpaBEHCTBA C TapaMeTpamMu

109 HppanumoHanbHble CUCTEMBI C
napaMmeTpamu

110 IToka3zarenpHble ypaBHEHUS, HEPABEHCTBA C
napaMmeTpamu

111 [Toka3aTenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmudeckue ypaBHEHUS,
HEpAaBEHCTBA C lTapaMeTpamMu

113 JlorapupmMudeckue CUCTEMBI C
napaMmeTpamu

114 TpuronomeTrpuueckue ypaBHEHHUs C
napaMmeTpamu

115 TpuronomeTpruyeckue HepaBeHCTBA C

napaMmeTpamu




116

TpUroHoMeTpUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenue u uccaenoBaHue
MaTeMaTHYECKUX MOJIEIEeN pealbHbIX
CUTYalLlMi C IOMOULIBIO YPABHEHUN C
napaMmeTpamu

118

[TocTpoenue u uccaenoBaHue
MaTeMaTHYECKUX MOJIEIEeN pealbHbIX
CUTYALM C IOMOLIBIO CUCTEM YPaBHEHUN
C mapameTpaMmu

119

[TocTpoenue u uccaenoBaHue
MaTeMaTHYECKUX MOJIENEeN pealbHbIX
CUTYAaLM C IOMOLIBIO CUCTEM YPaBHEHUN
C mapameTpamu

120

KonTtponsHas pabdota: "3anaun ¢
napamerpamu”

121

[ToBTOpenue, o6ob1IICHUE,
cucTeMartu3anus 3HaHui: "YpapHenus"

122

[ToBTOpenue, o6ob1IICHUE,
cucTeMaTu3anus 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, o6obIICHUE,
cUCTeMaTH3alus 3HaHUH: "YpaBHEHHUSI.
Cucremsbl ypaBHeHUI"

124

[ToBTOpenue, o6obIICHUE,
cucteMarusanus 3Hanuil: "HepaBencrna"

125

[ToBTOpenue, o6obIICHUE,
cucteMarusanus 3Hanuil: "HepaBencrtna"

126

[ToBTOpenue, o6obIICHUE,




cucteMarusanus 3HaHuil: "HepaBencrta"

[ToBTOpenue, o6ob1IICHUE,

127 cucremarusanus 3Hanuil: "[IponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpenue, o6oo1IICHUE,
128 cucremarusanus 3Hanuil: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6ob1IICHUE,
129 cucremarusanus 3Hanuil: "[IponsBoaHas u 1
e€ npuMeHeHue"
[ToBTOpenue, o6ob1IICHUE,
130 cucremarusanus 3Hanuil: "Murerpan u ero 1
npuMeHeHue"
131 [ToBTOpenue, o6obIICHUE, 1
cucreMaruzaius 3HaHui: "OyHkun"
132 [ToBTOpEHue, 06001ICHNE, |
cucreMaruzaius 3HaHui: "OyHkiun"
133 [ToBTOpenue, o6ob1IICHUE, 1
cucreMaruzaius 3HaHui: "OyHkun"
134 Hrorosas koHTposIbHasA paboTa 1 1
135 Hrorosas kKoHTposbHasA paboTa 1 1
136 [ToBTOpenue, o6ob1IICHUE, 1
cUCTeMaTu3anus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* MaTtemartuka. Anrebpa 1 Hauajga MaTeMaTH4YecKoro anaimsa, 10 kmacc/
Mep3snsik A.I'., Homuposckuii 1. A., [TonsikoB B.M.; nox penakuueit
[Togonbckoro B.E., O01iecTBO ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp «BEHTAHA-I'PA®»; AkiinonepHoe o011ecTBO

«HS,II&TGJII)CTBO «HpOCBGHIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
Metoaudeckue pekoMeHaanuu K yueoHuky A. I'. Mep3isika,

1. A. Homuposgckoro, B. b. Tlonskosa

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETHU
HUHTEPHET
bu6mnorexa IIOK

https://uchebnik.mos.ru/
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