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IMNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OpMyIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEJHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEeMaTHYEeCKOro aHallu3a pa3BHUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U pacCykaaTh JEAYKTUBHO, HCIOJIb30BAThH
0000IlI€eHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE U aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone u3yuyenus yueOHoOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHalln3a» 00y4YaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
UHTEPHpPETallMid  TOJYYCHHBIX  pElIeHWH, 3HaKOMATCS ¢  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTH4eCKOTro
aHaJIn3a JIEKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBbHO-METOAUYECKUE TuHUMU: «Yucna
U BbIUUCIIEHU», «DyHKINU U rpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauana



MaTeMaTHYecKoro aHammsza», «MHoxecTBa U Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKCHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIAACBalOT BcE Oosee
INIMPOKUM MATEMAaTHYECCKUM aIlliapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTUYECKYl0 MOJEIb peabHOM
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHBIE TIPYU U3YYCHUU y4eOHOTO Kypca, IS
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o0iero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIONIMX B CEOS MCIOJIb30BAHUE PA3IMYHBIX
dbopMm 3amucu YHWCIa, yMEHUE JenaTh MNPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHWBATh YWCJIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJIeHHE Haledo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHHE KOPHSA HATypaJbHOM CTENEHH Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY paCHIMPEHUIO KpPyra HCIOJIb3YEeMbIX YHCENl U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iMYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUN MOJIEJICH PEalbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pe3ynpTaTe OOYyYalOlIUECs OBJIAJEBAIOT PA3IMYHBIMU METOAAMH  PEIICHHS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
cofepKammx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOJB3YIOTCS MPH



WCCIIeIOBaHNN (DYHKITMI C MTOMOIIBIO MPOU3BOIHOMN, MPU PEIICHUN MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJEHHE HaWOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copep:karenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUpPOBaHUE YMEHUMN
BBINIOJIHATh ~ pacy€Thl 1O  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKECHHUI,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIEeEe  pa3BUTUE  AJTOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npeiaraet 3(P@QEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKA HAYKH.

CopepkarenpbHo-MeToauueckass JUHUS «DyHKIMM U TpaQuKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (DYHKIIMU NJIsi pelIeHUs 3a7ady U3 JAPYruX yueOHBIX
MPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAaK C MATEMATUYECKUM AHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIleJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IMIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTHYECKOU, Tpaduueckoi u cioBecHoil. Ero mzyuenwue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

ConepxartenbHas nuHusl «Havaia mMareMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYTI KaK MaTeMaTHYECKHX, TaK W MPUKIATHBIX 3a/1ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOONbIINE W HAUMEHbIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (PUryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
yCKOpeHusl TmpolieccoB. JlaHHasi coaep:KaTeiabHasi JMHUA OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOJWTh HAWIY4YIIEE pPEUIEHWE B TMPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/la4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHY€CKOrO
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIBHO-JIOTHYECKOTO |
KPEaTUBHOTO MBITIUICHHS, (POPMUPOBAHUIO YMEHUW pPACIO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



BBIJIAIONUXCS pe3yibTaTaX, TMOJYYCHHBIX B XOJ€ Pa3BUTUS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3/eibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THUX MOJENEH C TOMOIIBIO ammapaTa aureOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. [lpumenenue apoOedt U MPOLEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTENLHOTO YHMCIa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHS, TIPaBUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHCHHUUN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHorowiessl ¢  LEJIBIMUA
ko3 unmentamu. Teopema Buera.

[TpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUN, COEPKAIINX CTEIIEHN U KOPHH.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI pELICHMS
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MATPHI] U OTIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@yHkus, crnocodbl 3amgaHus (QyHknuu. B3auMHO o00patHble (QYyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHas GpyHKLIMS ¢ HATypaldbHBIM U LENbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKUMNA 151 peLICHUs] ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCJICIOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepeiBHble (GYHKIIMM W HUX CBOMCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuit CMBICI MPOU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuciaa v BIYUCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HammeHblliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YyIbTaTOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJIaHHOTO (HOPMYJIOH M TpaPuKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHrne uHTerpajia A HaXOXKJIEHUS IUIOIMAJel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyIy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



FOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHUYeCKOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIaHUPOBAHWE IIOCTYNKOB U OIICHKH HX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOM MACATENIbHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(DUKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUCHHI 110 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh Ccrnoco0 penieHus ydeOHOW 3ajgadu  (CpaBHMBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



Bba3oBble ucciaenoBaTe/ibCKue 1eCTBHSA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpolJeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEeKTaMu, SIBJICHUSIMH, IPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOIECCa, a TaKKE BbIIBUraTh
IPEOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBISIBJISITH JeUIUTHl HHPOPMAIIH, JAaHHBIX, HEOOXOAMMBIX IS OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(OPMALMIO PA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1adH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iudyve M CXOJCTBO MO3UIUNA, B KOPPEKTHOW (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranuzanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHSIM, OOBICHITH MPUUNHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHun YYeOHbIX 3aJady, NPUHUMATh Iedb COBMECTHOMU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CcBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHAIbHOE YMCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BBIYUCIICHUS, TTPABUJIA OKPYTICHUS, IPUKHUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



cBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHTE€HC, KOTAHI'€HC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOIOYI€Ha, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENNTENA 2 X 2 JUId BBIYHUCICHUS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUUYECKHUE (POPMYJIIBI TSl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKUMH, KOMOoO3uuus GyHKUMA, Tpadux QyHKIHH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKHE (PYHKIIUHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LeIbIM TOKa3zaTeneM, Ipa@uk CTeNneHHOW (YHKUHMHU C HATypajJbHbIM U LEIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHW Kak (QyHKUMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: IOKa3aTellbHAass WU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHyecKkas U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



CcBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATENBHOCTD, CIIOCOOBI 3aTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (YHKIMHM, TOYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHSATHUSMHU:  MHOXKECTBO, OMEpaluu  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK naTypasibHBIX uMcen sl peleHus 3a1ay, NPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckor u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPHUPOBATH TMOHATHIMU: HUPPAIIMOHAIBHBIC, MOKa3aTebHBIC M
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI  IJIi  PEIMICHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a/71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUMN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TOHITHSAMHU: TpPapUKU TPUTOHOMETPUUECKUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAUOOJIbIlIee U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMM HETPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



CBOOOZHO OMEpUPOBATH MOHATHUSMHU: TEpPBOOOpa3Has, OMpeaeIEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha IpuUMeEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHO0K€eCTBO JIeHCTBUTEIBHBIX YHCEIL.
MHorousneHsl. PanmoHnaabHbIe ypaBHEHUS U https://www.vgklass.ru
1 . 24 1 https://uchebnik.mos.ru
HCpPaBCHCTBA. CucreMsbl TMHENHBIX httDS://reSh.EdU.rU
YpaBHEHUU
Oyukuuu U rpadpuku. CreneHHas GyHKIMS C httpS://WWW.V-aklaSS.l’u
2 12 1 https://uchebnik.mos.ru
HEJIBIM HoKasaTeIeM https://resh.edu.ru
Apudmernueckuit KopeHb N-0if cTENeHN. https://www.v.aklass.ru
3 15 1 https://uchebnik.mos.ru
HppaiHoHaIbHEIC YPABHEHHS https://resh.edu.ru
[TokazarenpHas pynkums. [lokasarenpHbIe https://www.v_aklass.ru
4 10 1 https://uchebnik.mos.ru
YPaBHEHUA https://resh.edu.ru
Torapudmerdeckas (yHKIHS. https://www.vfaklass.ru
5 18 1 https://uchebnik.mos.ru
Jlorapudmuueckue ypaBHEeHUs httos://resh.edu.ru
TpuronomeTpruyeckue BeIpaXKeHUS U https://www.vfaklass.ru
6 22 1 https://uchebnik.mos.ru
YpaBHeHA https://resh.edu.ru
https://www.yaklass.ru
https://uchebnik.mos.ru
7 [TocnenoBaTeabHOCTH M POTPECCUN 10 1 httos://resh.edu.ru



https://www.yaklass.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/

HenpepsiBabie pynkiuu. [IponszBoanas

[ToBTrOpenue, 0600IIEHNE, CUCTEMATH3AIHS
3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20

136

10

https://www.yaklass.ru

https://uchebnik.mos.ru

https://resh.edu.ru

https://www.yaklass.ru

https://uchebnik.mos.ru

https://resh.edu.ru



https://www.yaklass.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/

11 KJIACC

KosunyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kontpoabusie IlpakTuueckue
n/n NMporpamMmbl Bceero o0pa3oBaTejibHbIE
padoTshI padoThI

pecypchbl

HccnenoBanue GyHKIHIA C TOMOIIBEO https://www.ygklass.ru

1 . 22 1 https://uchebnik.mos.ru
TpOM3BOAHOU https://resh.edu.ru

https://www.yaklass.ru

2 [lepBooOpasHas u uHTErpa 12 1 https://uchebnik.mos.ru
https://resh.edu.ru

I'padmku TPUTOHOMETPHUECKUX (PYHKITHIA. https://www.vfalklass.ru

3 14 1 https://uchebnik.mos.ru
TpuronomeTpuuecke HepaBeHCTBA https://resh.edu.ru

HppaunoHanbHble, TOKa3aTEIbHbIE U httpSZ//WWW.Vf’;lk|aSS.I’U

4 ’ 24 1 https://uchebnik.mos.ru
norapuMuIecKrue HepaBeHCTBA httos://resh.edu.ru

https://www.yaklass.ru

5 KomrrekcHble unciia 10 1 https://uchebnik.mos.ru
https://resh.edu.ru

https://www.yaklass.ru

6 HarypanbHble u niensie yucna 10 1 https://uchebnik.mos.ru
https://resh.edu.ru

Cuctembl palmoOHAIBHBIX, HPPAITTOHATBHBIX https://www.yaklass.ru

7 MOKa3aTeIbHBIX U Jorapu(pMUuecKux 12 1 https://uchebnik.mos.ru
ypaBHEHUU https://resh.edu.ru

https://www.yaklass.ru

8 3amaun ¢ mapameTpamu 16 1 https://uchebnik.mos.ru

https://resh.edu.ru



https://www.yaklass.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/

[ToBTrOpenue, 06001IEHNE, CUCTEMATH3AIHS
3HaHUHN

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

16

136

10

https://www.yaklass.ru

https://uchebnik.mos.ru

https://resh.edu.ru



https://www.yaklass.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne undgposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakrHyeckue ofpasoBaTETbHbIE
padoTshI padoTsbI pecypenr
1 MHOX€eCTBO, OIepaluy HaJl MHOKECTBaMHU 1 1
HX CBOMCTBA
2 Huarpammbl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
ammapara JJis pelIeHHs 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
4 JIECATUYHBIC IPOOU, TIPOLIEHTHI, OECKOHEYHBIE 1
MEPUOIUUECKHE IPOOH
Parnnonanshele ynciaa. OOBIKHOBEHHEIC U
5 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1
MEPUOIUUECKHE IPOOH
6 [Ipumenenne qpodei u MPOIEHTOB ISt 1
pelIeHs TPUKIaJAHbIX 3a7a4
5 [Ipumenenue qpoOeit U IPOIEHTOB TSt 1
petieHus MPUKIAIHBIX 33124
8 JlelicTBUTEeNbHBIE YKCIIa. PallioHalbHbBIE U 1
HUPpAIMOHATILHBIE YHCIIa
Apudmernueckue onepanum ¢
9 JICMCTBUTCIIBHBEIMH YHCIaMU 1




10

Mopynp AE€MCTBUTEIBHOIO YACIIA U €T0
CBOMCTBa

11

12

13

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpYIJICHUS, IPUKUKA U OLICHKA pe3yibTaTa
BBIYMCIICHUI

OCHOBHBIE METO/IbI PEIIECHUS LEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METO/JIbI PEIIECHHUS LEJbIX U

JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PELLICHUS LENbIX U
JpOOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUYI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

17

MHorousneHsl ¢ HeabMi Kod(hGUiineHTamMu.
Teopema Buera

Pemenue cucreM IMHEHHBIX ypaBHEHUN

18

19

20

Pemenne cucreM TMHENHBIX YpAaBHEHUI

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICI M CBOWCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




21

[IpumMenenue onpeaenuTens A pelieHUs
CHCTEMBbI JINHEHHBIX YPaBHEHUI

22

23

Pemienne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

KonTtponsnast padora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHcTBa. CrucTeMsl
JMHENUHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
Bsanmuo obparnbie pynkiun. Kommosumms

byHKIII

26

27

I'padux GyHKIIUN. DIeMeHTapHbIE
npeoOpaszoBanus rpadukoB QyHKIUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHudt pynkuuu. Hynu ¢pynkuunu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOoinsmee 1 HanMeHblliee 3HAUYCHNUE
(GYHKIIMHM Ha IPOMEXKYTKE

30

31

JluneliHasi, KBaJpaTU4Has U JPOOHO-
TuHeHas GyHKuun

SJIGMCHTapHOG HCCJIICAOBAHUC U ITOCTPOCHUC

rpaduKoB 3TUX QYHKIUN




3JI€M€HTapHOC HCCJIICAOBAHUC U ITOCTPOCHUC

32
rpauKoB 3TUX QYHKIIUHA

33 Crenens c 1eJIbIM TTOKa3areneM. bunom
Hsrotona

34 Crenens ¢ 1es1bIM NTOKa3aresneM. buaom
HeroTona

35 CrernenHast QyHKIUS C HATYPATbHBIM U
1eNbIM TMoKa3aTeneM. E€ cBoiicTBa u rpaduk

36 KonTtponpHas pabdora: "Crenennas GpyHKIHS.
E€ cBoiicTBa u rpaduk”

37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

38 ApudpmeTnueckuii KopeHb HaTypaJbHOU
CTEIICHU U €ro CBONCTBA

39 [IpeobpazoBaHus YHCIOBBIX BBIPAKECHUH,
COJIEpXAIINX CTETIEHU U KOPHU

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepXKaIINX CTEIIEHU U KOPHU

41 [IpeoOpazoBanHms YMCIOBBIX BBIPAKEHUH,
COJIEpXKAIINX CTETICHH U KOPHU
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIICHHS UPPaAIlMOHATBHBIX
ypaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHUS UPPATUOHATTEHBIX

43 YpaBHEHUH




Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

44 METO/Ibl PEIICHUS HpPAIMOHATBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
UppaMOHATILHBIX YPaBHEHUN

46 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UPPALMOHATIBHBIX YPaBHEHHIA

47 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT
UPPALMOHATIBHBIX YpaBHEHUI

48 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
UpPPaMOHATILHBIX YPaBHEHUN
CaoticTBa u rpaduK KOpHs N-Oi CTENEHH KaK

49 (GyHKLIMU 0OpaTHOH CTENEHU C HaTypaJlbHbIM
MoKazaresiem
CgoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak

50 (GyHKLIMU OOpaTHOM CTENEHH ¢ HAaTypalbHbIM
nokasaresieM
KonTponsHas pabora: "CBoiicTBa u rpaduk

o1 KOpHs N-oi crenenu. MppannoHansHbie
ypaBHeHHUA"

52 CTeneHb ¢ pallMOHAIBHBIM MTOKA3aTeNIeM U €€
CBOMCTBA

53 CreneHb ¢ paliMOHAJILHBIM TIOKa3aTeneM U eé
CBOMCTBA

54 CTeneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€
CBOMCTBA

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U

rpaduk




Hcnons3oBanue rpaduka QyHKIHH 115

56 - 1
pelLeHNs ypaBHEHUH

57 Ucnonb3oBanue rpaduka GyHKIUN A5 1
peueHusl ypaBHEHU I

58 [Toka3zarenbHble ypaBHeHMs. OCHOBHBIE 1
METO/IbI pEeIIEHUs T0KA3aTeNIbHBIX YpaBHEHHM

59 [lokasarenbHble ypaBHeHUs1. OCHOBHbBIE 1
METO/IbI pEeIlIeHUs T0KA3aTeNIbHBIX YpaBHEHHH

60 [lokasarenbHble ypaBHeHUs1. OCHOBHbIE 1
METO/IbI pEIICHUS TOKA3aTeIbHBIX YpaBHEHHH

61 KoHntponbnas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudm umucna. CoiicTBa jgorapudpma 1

64 Jlorapudm yucna. CpoiicTBa iorapugpma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1

67 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
aorapudmbl

68 [IpeoOpazoBanue BBIpAXKEHUIA, COACPIKALIMX 1
JorapupMbl

69 [TpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIIX 1
jorapudmbl

70 Jlorapudmuueckas pyHKuuUsA, €€ CBOWCTBA U 1
rpadux

7 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U 1

rpaduk




Hcnons3oBanue rpaduka QyHKIHH 115

72 pelIeHusl ypaBHEHUM

73 Hcnonp3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTApUPMUISCKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/BI pEIICHUS JIoTapu(HPMUIECKUX
yYpaBHEHUHU

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
norapu(MUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUN
JorapupMHUUECKUX ypaBHEHUH

79 KonTponsnas pabora: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
ApKcUHYC, apKKOCUHYC U apKTaHT'€HC

83 YUCJIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

84 OTpeIeJICHUE TPUTOHOMETPUUECKUX 1
(GYHKLUH YHCIOBOIO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

85 oTpeieIeHue TPUTOHOMETPHYECKUX 1
(GyHKIMI YUCIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

92 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

93 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUI 1

95 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

96 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUI 1

97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

98 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUI 1

99 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIMA 1
PemieHne TpUroHOMETpUYECKUX YPaBHEHUN

100 1




KonTtponsHas pabora:

101 "TpUTrOHOMETPHUYECKUE BBIPAKECHUS U
TPUTOHOMETPUUYECKUE YpaBHECHHS"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

102 nocienoBaTenbHOCTed. MeTos
MaTeMaTUYECKON MHIYKLINU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 MOCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 ['eomeTrpuueckas nporpeccust

106 beckonewyHo yObIBaroIasi reoMeTpruiecKast
mporpeccust

107 CyMMa OeckoHEeUYHO yObIBaromen
TEOMETPUYECKOH IPOTPECCUU

108 JIMHENHBIN ¥ SKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

109 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

110 Hcnonb30BaHre IPOrpeccuu ISl peLIeHHst
pealbHBIX 3a/1a4 MPUKJIAHOTO XapaKTepa

111 KonTponbhas pabota: "[locnenoBarenbHOCTH
U porpeccun’

112 HenpepoiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpauKOB
byHKIMHA

114 CoiicTBa (hyHKIMI HENPEPHIBHBIX HA

OTpe3Ke




CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA

115
OTpe3Ke

116 Meron MHTEPBAJIOB VISl PELICHUS HEPABEHCTB

117 MeTo MHTEpBAJIOB ISl PEIICHUST HEPAaBEHCTB

118 Meron UHTEPBAJIOB VISl PELICHUS HEPABEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(byHKUUH 1715 peleHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH U1 perieHust 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU

122 OnpeneneHue, reOMETPUYECKHIM CMBICI
MIPOU3BOIHOM

123 Ornpenenenne, GU3NIECKUN CMBICT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIIN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIUHN

126 [Tpon3BoIHBIC dNIEMEHTAPHBIX (PYHKIIUH

127 [Ipou3sBoHbIE IIeMEHTAPHBIX (PYHKIIUN

128 [Tpou3BoHAS CYMMBI, TPOW3BEICHHS,
YaCTHOTO ¥ KOMITO3UIINH () yHKITHIA

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA
[IpousBoaHast CyMMBI, IPOU3BEICHUS,

130 YaCTHOTO ¥ KOMIO3HUIIMU (DYHKITUH




131 KonTtponsHas padora: "[Ipoussoanas” 1 1
132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1

3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3AIIHS 1

3HaHui: "OyHKIUN"
134 Wrorosas KoHTpoJIbHAS paboTa 1
135 HroroBast KoHTpoIbHAs paboTa 1
136 HOBTOPGHI/IG, 00001IeHe, CUCTEeMATH3AITIS 1

3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KJIACC

KoJsun4yecTBO 4acoB JIeKTPOHHBIE
Ne uudgposbie
o/ Tema ypoka Beero Konrpoabnbie IIpakruueckue R —
padoThI padoThI pecypeni
1 [TpumeHeHne TPONU3BOIHOMN K HCCIICTOBAHUIO 1
(bYHKIMI T HA MOHOTOHHOCTbD U 9KCTPEMYMBI
) [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(bYHKIMI T HAa MOHOTOHHOCTbD U 9KCTPEMYMBI
3 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(GbyHKIHUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
4 [TpumMeHeHne TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
5 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
6 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
GbyHKINMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
7 3HA4YeHHUs1 HeTIPephIBHOM (PyHKIIMM Ha 1
OTpe3Ke
Haxoxxnenne HanOobIIero 1 HAUMEHbIIETO
8 3HA4YeHHUs1 HeTPEePhIBHOM (PyHKIIMM Ha 1
OTpe3Ke
Haxoxnenne HanOoIbIIero 1 HANMEHBIIIETO
9 3HAYEHHs HEeTIPEepBIBHON (PyHKINYU Ha 1

OTpe3Ke




10

Haxoxaenne HanuOoIbIIero 1 HAMMEHBIIIETO
3HAYEHUS HEMPEPbIBHOM (PyHKUIMU HA
OTpe3Ke

11

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3HA4YEHUs1 HeTPEPhIBHOHN (PyHKIIMH Ha
OTpe3Ke

12

13

14

HaxoxxaeHure HarnOoJIbIIero 1 HAMMEHbIIETO
3HAYEHUS HENPEPbIBHOM (PyHKLIMU Ha
OTpE3KE

HpI/IMeHeHI/Ie HpOHSBOI[HOﬁ JJIAA HaXOXKACHUA
HaWJIy4dlIero pCuICHUA B IIPUKIIAIHBIX
3aJadax

HpI/IMeHCHI/Ie HpOI/ISBOI[HOI\/'I I HAaXOXIACHU A
HaWJIy4IlIero pCuICHUA B IIPUKIIAIHBIX
3agadax

15

[Ipumenenne npou3BOTHOM JUIs
OTpe/IeTICHUSI CKOPOCTHU U YCKOPECHHUS
mpolecca, 3a1aHHOT0 GOPMYIOi UITH
rpaduKom

16

[Ipumenenne npou3BOTHON IS
ompeJieTIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpaduKom

17
18

Kowmnozunus ¢pyHkimit

Komnozunus GyHkiumit

19

Kommnosumus hyHkmmii

20

I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH




I'eomerpuueckue oOpas3bl ypaBHEHUI Ha

21 KOOPJIUHATHOMN TUIOCKOCTH

99 KontponsHas padora: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpasHas, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 [TepBooOpasHbIe 3NIeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaXOXAEHUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[TpaBwiia HaX0XICHUS TIEPBOOOPAZHBIX

26 Huterpan. ['eomeTpudeckuii CMbICT
UHTerpaia

97 Brruucnenue onpenenéHHOro HHTETpaia mo
dhopmyne HeroTona-Jleitonuna

08 Brruucnenue onpenenéHHOro HHTETpaia mo
dhopmyne HeroTona-Jleitonuma

29 [IpuMmeHeHne nHTErpana Ui HaX 0K ICHUS
Ioaiel IIOCKUX GUryp

30 [TpuMeHeHHe HHTETpaIa T HaX 0K ICHUS
00BEMOB r€OMETPUUECKHX TEJ

31 [Tpumeps! pemenuit AudGepeHnanbHbIX
YpaBHEHUI

39 [Tpumeps! pemenuit AudpepeHnaTbHbIX
ypaBHEHUH
MatemaTndeckoe MOJICIIUPOBAHHUE PEATbHBIX

33 MPOIIECCOB C MOMOIIIBIO U PepeHITATEHBIX

YpaBHEHUH




KonTponbnas pabora: "[lepBoobpasnas u

34 | 1
UHTErpal

35 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIUH, UX 1
CBOMWCTBA U IrpapuKu

37 Tpuronomerpuieckue GyHKIUH, UX 1
CBOMWCTBA U IrpauKu

38 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U IrpauKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YPaBHEHHI C TIOMOIIIBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

41 YPAaBHEHUH € TOMOILBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YpaBHEHU C TOMOIIbIO 1
TPUTOHOMETPHUYECKONW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YPaBHEHUH C IIOMOILBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH

44 Pemenne TpuroHoMeTpu4EeCKUX HEPABEHCTB 1

45 PelreHne TpUroHOMETPUYECKUX HEPABEHCTB 1

46 PelreHne TpUroHOMETPUYECKUX HEPABEHCTB 1

47 Pemenue TpuroHoMeTprUYeCKUX HEPABEHCTB 1




Konrponsnas padora: "['paduku

48 TPUTOHOMETPUUIECKUX (YHKIIHM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OcHOBHbIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOABI PELICHUS
norapuMUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/IBI PEIICHUS
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEeILICHUS
norapuMHUYECKUX HEPABEHCTB

57 OCHOBHBIC METOJIBI PETICHUS
UppallMOHAILHBIX HEPABEHCTB

58 OCHOBHBIE METOJIBI PETICHUS
HPPAIMOHAILHBIX HEPABCHCTB

59 OCHOBHBIE METO/IbI PEeILICHUS
UppallMOHANILHBIX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

60 UppaloHaIbHBIX HEPABEHCTB




61

I'padmyeckue MeToAbI perieHUs
UppaIMOHAILHBIX YPaBHEHHMA

62

63

I'padmyeckue MeToAbI pelieHUs
UPPaIMOHATILHBIX YPaBHEHUI

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHbIX YPaBHEHUM

64

I'padmyeckue MeToabI pemicHUS
[10KAa3aTeJIbHBIX HEPABEHCTB

65

66

I'padmyeckue MeToabI pemicHUS
JorapuMUIECKUX ypaBHEHUI

I'padmyeckue MeToabl pemeHus
norapuMUUECKUX HEPABEHCTB

67

I'paduueckue MeToabI pelIeHHs
Jorapu(MUIECKUX HEPABEHCTB

68

69

70

I'paduueckue MeToabI pelICHUS
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUuX
YpaBHEHUU

I'padmyeckue MeToAbl perieHus
MOKa3aTeIbHBIX U JOrapu(PMUIECKUX
YpaBHEHUI

I'padmueckue MeToabl perieHus
MOKa3aTeIbHBIX U JorapuPMUIEcCKux
HEPaBEHCTB

71

I'padnyueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPABEHCTB




KonrponsHas pabdora: "UppanuoHaibHeie,

72 MOKa3aTeIbHBIC U JJOTapU(PMUUECKHE
HepaBeHCTBA"
KommiekcHbie uncna. Anredpandeckas u

73 TPUTOHOMETpHUECKask (POPMBI 3aIHCH
KOMILJIEKCHOTO YHCIIa
KommekcHble uncna. Anrebpandeckas u

74 TPUTOHOMETpHUYECKasi POPMBI 3aruCh
KOMILIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu ¢
KOMILIEKCHBIMHU YU CJIaMU

76 Apudmerndeckue onepanum ¢
KOMIUIEKCHBIMU YU CJIaMU

77 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJMHATHOM TNIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YMCell Ha
KOOP/AMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. Kopau N-oii ctenenu us
KOMIIUIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau N-oit ctenenu u3
KOMIUIEKCHOTO YHCIa
[TpuMeHeHre KOMIUIEKCHBIX YMCEeN JUIs

81 pemeHust GU3NYECKUX U FreOMETPUIECKUX
3aja4

82 KonTponbnas pabora: "KommiekcHbie
gucna"

83 Harypanbhble u 1ienpie gyucia

84 HatypanbHble U 1ensle ynciaa




HpI/IMeHeHI/Ie IMPU3HAKOB JCJIMMOCTHU LCJIBIX

85
qucen

86 [IpuMeHeHne npuU3HAKOB ACIIUMOCTH LETBIX
quce

87 [IpumeHeHne MPU3HAKOB AETUMOCTH LENbIX
yucen: HOJl u HOK

88 [IpuMeHeHne nMpuU3HAKOB ACIIUMOCTH LETBIX
yucen: HOJl u HOK

89 [IpuMeHeHne NpU3HAKOB ACIIUMOCTH LETBIX
YHUCEJI: OCTATKH 110 MOIYJIIO

90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENbIX
YHCell: OCTaTKU M0 MOAYIIIO
[IpuMeHeHne MpU3HAKOB ACITUMOCTHU LETBIX

91 yucen: anroput™ EBkimaa s peneHus
3a/1a4 B LIEJIBIX YMCIIaxX

92 Kontponbnas pabota: "Teopust 1menbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBHS
Cucrema 1 COBOKYITHOCTh YPaBHEHUH.

94 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CJIeJICTBUS

95 OCHOBHBIE METO/IBI PEUIEHUS CUCTEM U
COBOKYITHOCTEM pallMOHaJIbHBIX YPABHEHHI
OCHOBHBIE METO/IbI PELICHUS CUCTEM U

96 COBOKYITHOCTEH MppaIlMOHATBHBIX

ypaBHEHUU




97 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH MOKAa3aTeNbHBIX YpaBHEHUN

08 OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEH I0KA3aTEeIbHBIX YPABHEHUI

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
99 COBOKYITHOCTEH JIOTapru(PMUIECKUX

ypaBHEHUH

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(PMUUECKUX

ypaBHEHUH

[IpuMeHeHnEe CUCTEM K PELIECHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3

101 pa3nuYHbIX 001acTe HAYKH U pealbHOM
KHU3HU, UHTEPIPETaLns OTYyYEHHBIX
pe3yIbTaToB

[IpuMeHeHne CUCTEM K pPELIECHUI0
MaTeMaTHYeCKUX 3314 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HaAyKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pe3yJbTaToB

[TpumMeHeHre HEPaBEHCTB K PEIICHHIO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

103 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETaLUs TOTYYEHHBIX
pe3yIbTaToB

Kontponbras pabora: "Cuctemsr
104 paMoOHATBEHBIX, UPPAIIHOHATBEHBIX

MOKa3aTeJIbHBIX U JIOTapu(YMUIECKUX
ypaBHEHUN"




105

PannoHaneHbIE ypaBHEHUS C TapaMeTpaMu

106 PanmonansHbIe HEpaBEHCTBA C TTapaMETPaMHU

107 PannoHaneHbIE CUCTEMBI € ITapaMeTPaMHu

108 HppatnmonansHble ypaBHEHUs, HEPABEHCTBA
C mapaMeTpamMu

109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu

110 [Toka3zaTenbHBIE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHBIE CHCTEMBI C TTApaAMETPAMHU

112 Jlorapudmudeckne ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu

114 TpuronomeTpuyeckue ypaBHEHHUS C
napameTpamu

115 Tpuronomerpuveckrne HepaBeHCTBA C
napameTpamu

116 TpuroHomeTpuyecKue CUCTEMBI C
napamMeTpamu
ITocTpoenue u uccie0BaHuE

117 MaTEeMaTHYECKHUX MOJIENeN peabHbIX
CUTYallUi C IOMOILBIO YPAaBHEHUH C
napameTpamu
[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKHUX MOJIENeN peabHbIX

118 CUTYaIUH C OMOIIBI0 CUCTEM YPaBHEHH C

napameTpamu




[TocTtpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX

119
CUTYyallUii C IOMOIIIBIO CUCTEM YpaBHEHUH C
napameTpamu

120 KonTponbnas padora: "3amgauu c
napamerpamu”

121 IToBTOpenue, 00001IEHNE, CUCTEMAaTH3ALUS
3HaHui: "YpaBHeHus"

122 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALUS
3HaHuil: "YpaBHeHUs"

123 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus. Cucrembl ypaBHeHU"

124 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrna"

125 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBeHncrsa"

126 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHuii: "HepaBencrna"

127 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "[IponsBonHas u e€ npumeHenue"

128 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"

129 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL
3HaHui: "[IponsBonHas u e€ npumeHenue"

130 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "MHTErpan u ero npumMeHeHue"

131 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "Oynkun"




[ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIHS

132 - 1
3HaHui: "OyHkun"
133 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "Oynkun"
134 Hrorosas koHTposbHas paboTa
135 HroroBas KoHTpoJIbHAs paboTa
136 HOBTOPGHI/IG, 000011IeHrE, CUCTEMaTH3AIIHS 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

AnreOpa u Hauana aHanuza: YueO. mist 10-11 k1. o6meo6pazoBat. yupexxaeHui /
I.A. Anumos, FO.M. Komsrun, FO.B. Cunopos u ap. - 8-e uzn., nepepad. - M.:

[Ipoceemenne, 2000.-384 c.

METOIUYECKUE MATEPHUAJIBI IUISA YUUTEJIA

Maremaruka: anreOpa 1 Hayajla MaTEMaTUYECKOTO aHalu3a, reomeTpus. Anredpa
Y Hayaja Maremarudeckoro ananu3a 10—I11 kmaccel. Metonnueckue
pexoMeHanuu k yueOnuky L. A. Anumosa, 0. M. Konaruna, H. E. ®énoposoit
u ap./ H. E. ®énoposa, M. B. TkauéBa. - 5-¢ uznanue, crepeotunHoe - Mockaa:

[Ipocsemenne, 2023.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. DnexTpoHHbI oOpazoBaTenbHbIl pecype "A ciam ET'D. Cpengnee odiiee
oOpa3oBaHue. Y4eOHbI MOAYIb MO PEIICHUIO TPYAHBIX 33JJaHUi IO Y4EOHOMY
npeamety "Marematuka (yriy0iaeHHsiit ypoens)". 10 - 11 knaces", AO
N3natensctBo "l[IpocBenienue".

2. Tpenaxep "Ob6nako 3nanuil". Maremartuka. 10 knacc, OOO "®usukon Jlabd".

3. Tpenaxep "Oo6nako 3Hanuit". Maremaruka. 11 kimacc, OOO "®duzukon Jla6".



4. DnexkTpoHHBIN 00pa3oBaTenbHblil pecypc "Jomamnue 3aganus. Cpenxee
obmiee oopazoBanue. Anreopa”, 10 - 11 ximace, AO MznarenbcTBO

"IIpocBemienue".
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