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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOe M aOCTPaKTHOE MBIIIICHUE O0y4YaIolUXCcs Ha YPOBHE, HEOOXOIMMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCUUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiudecsi OBJIa/IeBalOT
YHHUBEPCAJbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyIupyeT cBOU
JOCTHKEHHSI B MAaTEeMaTH4IecKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY I YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKH U OOLIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX /IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOM XKM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, HMCIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE U aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa m Hayajla MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEPIPETAllUd  TOJYYCHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOJAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Y4eOHbIi Kypc 00danaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM IOTEHIIMAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBId MaTepuaj, CHoCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MpOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

B ocHoBe Mmeroamku oOyueHus anreOpe W HadalaM MaTeMaTHYEeCKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BblUKCIEHUsD», « DyHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaina



MaTeMaTU4ecKoro aHanusa», «MHoxkecTBa M Joruka». Bce OCHOBHBbIE
COJIEPKATEIIBHO-METOIUUECKUE JIMHUM HW3Y4aroTCsd Ha NPOTSHKEHHHM [JBYX JIET
oOyueHHus Ha ypOBHE CPEIHEro 0OIero oOpa3oBaHUsl, €CTECTBEHHO JOIOJIHSIS
JApYr Ipyra U MOCTENEHHO HACBIAsACh HOBBIMM TEMaMH M pasfenamu. J[aHHBIN
y4eOHBId KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSIET B cebe
COJIEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aureopa,
TPUTOHOMETPHSI, MAaTEMATUYECKUI aHaIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u gapyrue. Ilo mepe Toro kak oOyuwaromuecs OBJaJeBalOT Bc€ Ooee
HMIMPOKUM MATEMAaTUYECKUM alllapaToM, Yy HUX MOCIeNI0BaTeNIbHO (popmupyercs u
COBEPULICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENb pEeajJbHOU
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE NPU U3YUYEHUU y4yeOHOro Kypca, JUis
pELICHUsI CaMOCTOSITENILHO CHOPMYIMPOBAHHOW MaTEMaTUYECKOM 3a/1auu, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

ConepxkaTenpbHO-MeTOANYECKAss TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO o01ero oopazosanus. Ha ypoBHe cpeanero oOuiero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs (OpPMHUPOBAHHIO  HAaBBIKOB
pPalMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIOMIMX B CE€0s MCHOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
pAallMOHAJIBHBIX W JIEWCTBUTEIBHBIX  YHCEJN  JOINOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4HCENl. B KaXIOM M3 JOTUX MHOXKECTB paccMaTPUBAIOTCS
CBOMCTBEHHBIE €My cCHeUUu(pUUYECKUE 3aJaud M OIEpalUU: [EJIEHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPaIMOHANBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYEHUE KOPHS HATYypaJlbHOW CTEIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brmaromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIOJIb3YEMBIX YHCENI U
3HAKOMCTBY C BO3MOKHOCTSMHU MX IPUMEHEHMS I PELICHUS PAa3jIMYHBbIX 3a1a4
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U €€ poJiH B
MOCTPOCHUU MOJIEJEeH pEeaJbHOTO MHUpa, MIMPOKO HCIOJIB3YIOTCA 0000IeHue H
KOHKPETHU3ALMS.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANHU3YETCS HA MPOTSIKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpammbl IpenyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3amad. B
pesysnbraTe OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUW, HEPAaBEHCTB M CHCTEM, a TaKXKe 3ajady,
coxepkamux napamerpsl. llomydeHHbIE yMEHMS IIMPOKO HCIHOIB3YIOTCS MNPH



UCCJEIOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUHU MPUKIIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAaMOOJBIINX U HAUMEHBIINX 3HAYCHUN (QYHKIUU.
JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TAaKXKE BBIPAKECHUU,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps m3ydeHuio anredpandeckoro
MaTepuaia MPOUCXOJUT  JalIbHEWIlee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (QOpMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. Ajre0Opa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HArJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK
A3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JuHAA «DyHKIMH W TpaQUKU» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
NOKa3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, NX CBOICTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEATbHON U3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaKk W C pElIeHHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Ooblloe BHUMAaHHE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpa)kaTh (OpMyJaMH 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh TMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJSIOIIMX BbIpAXXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHO. Ero m3yuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYIECTBEHHO PaCIIMPHUTh KPYyTI KaK MaT€MaTHYECKHX, TaK W MPUKJIAJHBIX 3a/ad,
JOCTYMHBIX O0OYyYaroIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOMAanun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepkareinbHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJIWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4Y€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaIT O



BBIJIAIONIMXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
U TpejararoT HaumboJjiee YHUBEPCAIBHBIM S3BIK, OOBEIMHSIOIIMN BCE pPa3/eibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIh30BATh €TO IJISi BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJeAyeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJIENIEH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHICCKOTO aHAIN3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadaja MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Yuciaa v BIYMCICHUA

Panmonaneupie ymcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble Tepuogandeckue apodu. I[Ipumenenue npobeit u MPOIECHTOB IS
peLIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIEd 3HAHUHN U PealbHOM )KU3HU.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue  omepanMu ¢ JCUCTBUTEIBHBIMH  4HCIaMd.  MoJyib
JEHCTBUTENFHOTO YKCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHNUS, TTPaBHUIIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (OPMBI 3aIIMCH IEHCTBUTENBHBIX YNUCEN ISl PELLICHUS TPAKTUUYECKUX
3a/1a4 U NMPEIACTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYPaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAIBHBIM II0KA3aTEIeM U €€ CBOWCTBA, CTENEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypaJbHBIE
JorapuMsl.

CuHyC, KOCHUHYC, TaHI€HC, KOTaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC,
apPKKOCHHYC M apKTaHI€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUSI M YypaBHEHHMs-ciencTBUs. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEbIX U APOOHO-PALlMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbl OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
koapurmentamu. Teopema Buera.

[TpeoOpa3oBanus YHCIOBBIX BBIPAKEHUM, COJIEPKAIINX CTEIEHU U KOPHHU.

HppauroHansHble yYpaBHEHHMUS. OcCHOBHBIE METO/IbI penieHus
UPPALMOHATIBHBIX YPABHEHUIA.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue ypaBHEHUSI. OcHOBHBIC METO/IbI pEIICHHUS
Jorapu(pMUUECKUX YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHui. Onpexnenurens MaTpuupl 2X2, €ro TIeOMETPHUYECKHM CMBICI U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, IPUMECHEHHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBI JIMHEWHBIX ypaBHEHWM. PelleHne nNpuKIagHbIX 3a4ad € ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanume TMOCTPOEHHOM MOZENU C
IIOMOILBIO MaTPHIL U OIPEIEITUTENEH.

[locTpoeHne MaTeMaTHYECKUX MOJENIEH pEeallbHOM CUTYyallMM C IOMOILBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH.

DOyHKUMH U TPaPUKH

OyHkIus, crnocodbl 3amgaHus (QyHkiuu. B3auMHO o00patHble (QYHKIUU.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTku 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHBIe QpyHKIMU. [lepuoanueckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (PyHKUMH. MakKCHUMyMbl U MUHHUMYMBI
¢ynkunu. Hanbospliee 1 HauMeHblee 3Ha4yeHus1 QyHKIMKM HAa POMEXKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-TMHEWHasT (YHKUMU. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas (pyHKLHS C HaTypalbHBIM M LEJbIM NoKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 15 pelIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocmenoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCIIEAOBATEIbLHOCTEH. MeTon
MaTeMaTUYECKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHalin3a OECKOHEUHO MAaJIBIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TreoOMEeTpUYECKON
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE TMPOTPeccUr JUIsl  PELIeHUs pealdbHBbIX —3a/ay
IPUKJIAJHOIO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W MX CcBoMcTBAa. TOuykM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeabHOU K Tpaduky QyHKIUN.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETUKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KITACC

Yucnaa v BBIYMCICHUA

Hartypanbubie u nenbie yucia. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOombIuid oOmui aenutens (mamee — HOJl) m HamMmeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1ist pemeHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kommnekcuble uucna. Anredpandeckas U TPUTOHOMETpUYECKas (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM TIUIOCKOCTH.
®opmyna Myaspa. Kopau N-oi creneHrn U3 KOMIUIEKCHOrO uuchia. [Ipumenenue
KOMITJIEKCHBIX YHCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ad.

YpaBHeHHS U HEPABEHCTBA

CucteMa W COBOKYIMHOCTh YpPaBHEHHWW M HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTprU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTelbHBIX U  JOTrapuPpMUYECKuX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUSI CUCTEM M COBOKYIMHOCTEH palMOHAJIbHBIX,
UppalmoHaIbHBIX, MOKA3aTEIbHBIX U JIOTapU(YMUIECKUX YPABHEHUM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pazIu4HbIX O0JacTedl HAyKW M peaJbHOU
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pellleHUs ypaBHEHHU W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayasa MaTeMaTH4eCKOro aHajamu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAHBIX 3a/Ja4dax, Uil ONpPEACIICHUS CKOPOCTH M YCKOPEHHWs MpoLecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uHTerpana no Gopmyne Hetotona-JIeionua.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00yUalOIIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyTroe€), yMEHHUe
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHM C HX
GyHKUIUSIMY ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUICKONM MaTEMaTHUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUWSA, dTUYECKOTO IMOBEJICHHS, CBSI3aHHOTO C MPaKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIIbHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/a4, PEIICHUH, pacCy ICHHUIN, BOCIPUUMUYHNBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 0opasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJOPOBUTEIBHOM E€ATETbHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TpPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eCKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHWE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKPYXAaIomel Ccpefpl, IUIAHUPOBAaHUE TIOCTYNKOB W OICHKH WX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOM IesATEeNbHOCTU, JTarnoB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTU4YeCKOM KYJIbTYpOH KakK CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JI€ATENbHOCTh
WHUBHTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBJISAIT M XapaKTEPHU30BaTh CYIIECTBEHHBbIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUHM MEXIy TMOHATUAMH, (OPMYIUPOBATH
OIpeJeNeHNs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiacCcU(UKaIUH,
OCHOBaHUS /J1s1 0000IEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh,  (OpPMYyJIUpPOBaTb U  NPeoOpa3oBBIBATH  CYXKJEHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIHHO J10KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelleHnus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (UKCUPYIOUIUME  MPOTUBOpEUYUE,  Mpodiiemy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUeCKOro 00bEeKTa, SIBICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, WCCIIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEJILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCAJIbHBIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTUPOBATH IOJy4YECHHBIN pE3yJIbTaT;

B Xoj€ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYLIECTBY O00CYX1aeMOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3a/ay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.



PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe JeHCTBUS

Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedIeKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOM 3a4a4u;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBmecTHasI 1eATEJIBHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€JIb COBMECTHOU
JeSTeIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW paboOThI, pacHpenesTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX JaTh TMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyNmnoBbIX (opMax palboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEpUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obOydenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MIPEIMETHBIC PE3YJIbTaThl TIO OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEPUPOBATH MOHATHSIMU: PAIMOHATIBHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;



IPUMEHATH NPUOIMKEHHBIE BBIYMCICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY Pe3y/IbTaTa BbIYUCICHUN;

CBOOOIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
WCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypalbHOMN
CTEIICHH,

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHHYC UM ApKTAHTE€HC YMCIOBOTO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCWIbHBIE YPAaBHEHUS U YPABHEHHUS-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHHsS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH C UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl pELIEHUs 3a/a4;

CBOOOJIHO ONEpUpOBATh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
MCIIOJIBb30BaTh CBOWCTBA OMNPENENUTENA 2 X 2 JUId BBIYHUCICHUS €ro 3HAYCHHS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATpUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MTOJTYyYECHHBIM PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM € KOpHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKECHUN,

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

UCIOJIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;



CBOOO/IHO ONEpPUPOBATH MOHATUSMHU: HpPpaALMOHAIbHBIC, TOKA3aTelbHbIE U
Jorapu(pMUUECKU€e YpaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIBHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHE;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CcBOOOZIHO ONEpHUpOBaTh IMOHSITHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUII;

MOJICTIUPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIpQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJadd, HCCIENI0BAThH
NOCTPOEHHBIE MOJICIIU C UCIIOJIb30BAHUEM amapara ajreophl.

DOyHKUMHA U TPaPuKU:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aUMHO O0OpaTHble (QPYHKIUH, KOMHOO3MIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBITNOJIHATH 3JIEMEHTApHBIE TPeoOpa3oBaHus rpauKoB QyHKINIA;

CBOOO/IHO OIEpUPOBATh MOHATUSAMHU: 00JACTh ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKUINU, HYIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOMHO OMEpUPOBATh TMOHATHSIMH: UETHBIE M HEUYETHBIC (DYHKIUH,
nepuoandeckre (QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMyMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee W HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypaldbHBIM U
HENBIM TOKa3zaTeiaeM, rpa@uK CTENEeHHOW (QYHKIHH C HATYpPaJbHBIM U IEIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeneHW Kak (DYHKIMU OOpaTHOM CTENEeHu ¢
HaTypaJIbHbIM I1OKa3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTHU4Has U APOOHO-IMHEWHas
(byHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U IOCTPOSHUE UX TPAPUKOB;

cBOOOHO OMEpHUPOBATh MOHATHSIMH: IOKa3aTelnbHas M JorapudmMuyeckas
byHKIMUA, UX CBOMCTBA U TrpaduKH, MUCIOIH30BATh MX TpaQUKUA [JIS PEIICHUS
YPaBHEHUH;

cBOOOJIHO ONEpUPOBATHh TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
oTpeieNieHue TPUTOHOMETPUUECKUX (DYHKITUI YMCIIOBOTO apTyMEHTa,;

UCTIONB30BaTh rpaduku GYyHKIUN IS HWCCIEAOBAaHUS TMPOIECCOB U
3aBHCHUMOCTEH IpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEAMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4ecKoro aHajmsa:

cBOOOMHO OMEpUPOBATh TOHATUSAMHU: apuMeThdeckas U TeoMEeTpUUecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl TEOMETPUYECKasl TPOTPECCHs, TUHEHHBIN U



HKCIOHEHLIMAJIBHBIA POCT, (POpMyJIa CIOXKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAaHTE;

UCIIOJIB30BaTh IPOTPECCUM U PEIIEHUs pEeaJbHBbIX 3a4ad IPUKIAJHOTO
Xapakrepa;

CBOOOJIHO OIEPUPOBATHh MOHATHIMU: MTOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHHUS
IIOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OIPAaHUYECHHBIC IIOCIEAOBATEIBHOCTH,
IIOHUMAaThb OCHOBBI 3apOXKACHUS MAaTEMaTHYECKOro AaHalIM3a Kak aHalumsa
OECKOHEUHO MaJIbIX;

CBOOOZIHO OMNEpPUPOBATh TMOHSATHUSMHU: HENPEPbIBHBIE (DYHKUIUU, TOYKHU
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI rpaduka QyHKINH;

CcBOOO/IHO OIEpUpPOBaTh MOHATUEM: (YHKIUS, HENpEpbIBHAs Ha OTpE3KE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 7151 peLIeHUs 3a/1a4;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYMCIIATH ITPOU3BOAHBIE CYMMBI, IIPOU3BEIACHUS, YACTHOTO U KOMIIO3ULIUU
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIINA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOIHON IJis
pemeHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, ONEpaluu  Hal
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Juisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHATUAMH: OIpPEAEIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTUYECKOTO0 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHbBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIIHNE
NpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Anredpa 1 Hayajia MaTeMaTHUYECKOI0 aHAJIU3ay:

Yucia ¥ BIYMCICHUSA:

CBOOOIHO OMNEpUPOBaTh TMOHATUSMHU: HATypalbHOE U 1LEJO0€ YHUCIIO,
MHOKECTBA HATYypaJIbHbIX M LEJbIX YUCEN, MCIOJIb30BATh MPU3HAKU JIEIUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOJIHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJNIO, 3alHChIBATh
HATypaJbHbIE YKCIIA B PA3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS,

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u



TPUTOHOMETPUUECKOU (hOpMe, BBIMOIHATH apu(PMETHUECKUE ONEpALU C HUMU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJbHBIE U
Jorapu(MUUECKUe HEPAaBEHCTBA, HAXOAUTh UX PEHICHUS C  I[OMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEHM TIpU pElIEHUH TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBATh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpHUPOBATh MOHATUAMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
JorapuMUYECKUX YPaBHEHHUIN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeIIbHEIE,
jgorapupMuyUecKue U TPUTOHOMETPUUECKHE YpaBHEHUS M  HEPABEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

IPUMEHSATH TpadUuuecKre METOAbI JAJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TAKXKE 3a/71a4 C [MapameTpaMu;

MOJIEJIMPOBATh pealibHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajnreopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMO3UIMU (QYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
WCCJIEIOBAHMS M CBOMCTB KOMIO3UIMU ABYX (DYHKIIHIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJIWHATHOM TNIOCKOCTH;

CBOOOJIHO OMEpUpPOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPHUUECKHX
(yHKmii;

OPUMEHATh (QYHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOIIECCOB.

Havasa maTeMaTH4eCKOro aHaJu3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsSl UCCIIE0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOJUTh HauOOJbIIEe U HAMMEHBIIEE 3HAaUCHUS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;



WCIIOJIB30BaTh MNPOU3BOAHYIO JJISI HAXOXKACHUS HAWJIY4ller0 PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3ajadax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHs Tpoliecca, 3alaHHOro (popmynol wiu
rpaduxom;

CBOOOJHO ONEPHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, ONpPEACIEHHBIN
WHTErpall, HAXOAWTh IEPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTerpai no popmysie Herotona-JIeitonuna;

HAXOAMTD IJIOIIAN TIOCKUX (GUTYP U 0OBEMBI TE C TOMOIIBIO HHTETpaa;

MMETh IIPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA INPUMEPE
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemaTh NMPUKIAAHBIE 33a4d, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKOIO H
($U3NYECKOTO XapaKkTepa, CPeACTBAMU MAaTEMAaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOK€eCTBO IEHCTBUTENBHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckne ypaBHEHHs
6 TpuroHomeTpuueckue BoIpaXeHus 1 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrpoarieie  Ipakriieckue odpa3oBaTebHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanmne GyHKIHIA ¢ TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanmoHaibHbie, MOKa3aTeIbHBIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KommniekcHbie uncna 10
6 Harypanbnblie u 1ienpie yucia 10
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bcero Koutpoaphbie  Ipakruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypenI
MHoskecTBa U ux 31eMeHThl. CriocoObI 3a1anus
MHOXxecTBa. Onepanuu HaJ MHOKECTBAMHU:
nepeceueHne, 00ObeINHEHNE, PA3HOCTb. 1
N3o0paxkeHue onepaiuii HaJi MHOKECTBAMH C
MOMOILBIO TuarpamMm JDitnepa — Benna
[IpuMeHeHne TeOPEeTHKO-MHOXKECTBEHHOTO 1
amnmapara JUisi pelieHus 3a/1a4
Lensie uncina. OOBIKHOBEHHBIE U JECITHYHBIE
JpoOu, OECKOHEYHBIE TePUOANIECKUE IPOOH. 1
JeiicTBus ¢ pallOHAJIBHBIMH YHCIIaAMHU
[elicTBrd ¢ paliMOHAJIbHBIMY YUCIAMHU 1
JpoOu, Mpo1eHThI, OTHOIIIEHHUS B TEKCTOBBIX 1
3agadax
[Ipumenenue n1podeit 1 NPOLEHTOB IS 1
pelIeHus MPUKIIaIHbIX 3a7a4
HppanuoHaneHble U JEHCTBUTENBHBIEC YUCIIA.
CpaBHeHUE JeHCTBUTEIBHBIX YUCET. 1
[TpubnnkEHHBIE BBIYUCICHUS, IPABUIIA
OKpYTJICHUS
ApudmeTnyuecKue onepannu ¢
JIeHCTBUTEIbHBIMU YnciaMu. Mozaynb 1
JIEUCTBUTEIILHOTO YHCJIa ¥ €T0 CBOMCTBA
PaBHOCUNBHBIE YpaBHEHUS U YpaBHEHUSA- 1




CJIEICTBUS

MeTo1p1 pemieHus IebIX U APOOHO-

10 palMOHATBHBIX YpaBHEHHUI U HEPAaBEHCTB.

11 Pewmenne ypaBHeHuil, conepkammx 3HaK
MOy

12 Pemennie HepaBeHCTB METOZIOM HHTEPBAJIOB

13 Pemienne TekCTOBBIX 3a/1a4 ¢ IOMOILBIO LIEBIX
U IpOOHO-PAaLlMOHAIBHBIX YPaBHEHUI
MHorouneH oT ogHO nepeMeHHoi. CloxeHne

14 ¥ YMHOXKEHHE MHOTOWICHOB. [leneHue
MHOTOYJIEHa HA MHOTOWJIEH «yTOJIKOM»
(«cTonbuxomy). Teopema bezy
Merton HeonpenenéHHbIX K03 pHUIIMEeHTOB,

15 cxema ['oprepa. PasoxeHne MHOTOUIICHA 110
CTETICHSIM JIMHEHHOTO IBy4JIeHa
KopHu MHOrOwIEHa ¢ eIbIMH

16 koo punmentamu. Teopema Buera mst
MHOTO4JIEHA CTETIeHH N

17 VYpaBHEHHs BBICIIIUX CTETICHEH

18 Martpuupl: OCHOBHBIE TOHSATHSI, THITBI MaTPHIL,
oTepaliy HaJ MaTpHULIaMu

19 Omnpenenurens MaTpULbl. MaTpHUIlsl BTOPOTO
nopsiika. MaTpuIlbl TPETHETO MOPSIKa

20 Brraucnienue onpenenureneid MaTpHLbI

21 Pemenne cucteMm TMHEHHBIX YpaBHEHUH IO
npasuity Kpamepa.

22 Pewenne cucreM TMHENHBIX YpaBHEHUI
METOI0M HCKIIoueHus (MeToaoM [aycca)

23 Pemenne cuctem TMHEHHBIX YpaBHEHHUH C

TTOMOIIBI0 MAaTPHIT




24

Kontponbnas padota Ne 1 o teme
"MHOKECTBO IeHCTBUTEIBHBIX YHCEN.
MHorounensl. PaninoHanbHple ypaBHEHUS U
HepaBeHcTBa. CUCTEMBI IMHENHBIX ypaBHEHUH"

25

OyHKIMSI, CIOCOOBI 3a1aHus (QYHKIINH.
OO6macTh onpeneneHuss 1 MHOYKECTBO 3HAUCHHUI
¢ysakuuu. Hynu GyHKUnu, mpoMesKyTKu
3HAKOMOCTOSHCTBA

26

Yérnapie u HeuTHbIC QyHKIMH. [leproanyeckue
¢ysakunu. [IpomMeKyTKn MOHOTOHHOCTH.
MakcuMyM U MUHUMYM (QyHKIHH

27

28

29

HawubOonbiiee 1 HauMeHblee 3HAaUCHUE
¢dyaxur. OrpaHU4eHHOCTh (DYHKITHA Ha
HPOMEKYTKE

ITonsitre 06 oOpatHoi pyHKIMEU. CBOKICTBA
B3aMMHO 00paTHBIX QyHKIKH. KoMmosurus
dhyHKIII

JluneiiHas1, KBagpaTU4HAS U IPOOHO-IMHEHHA
¢ynknuu. [ocrpoenne rpadpukoB GyHKIHN C
MTOMOIIIBIO 3JIEMEHTAPHBIX IPE0Opa3OBaHUIA

30

31

IMoctpoenue rpadukoB QyHKIUH, COmEPIKAIIIX
MOJTYJTb

CrenenHas QyHKIUS C HATypaIbHBIM
nokasaresnem, e€ cBoiicTBa u rpapuk

32

CreneHs ¢ 1eJIBIM IToKa3aTeneM 1 €€ cBOIiCcTBa.
®opmyrna 6mHOMa HproTOHA

33

34

Crenennas QyHKIHS C [IEBIM MTOKa3aTeneM, e
CBOIiCTBa U Tpaduk

[octpoenue rpaduka creneHHoM HyHKLINH,
cozepxKalle MoayJb




[lonsTHe KOpHS N-if cTeneHn. ApupMeTHIecKuit

3 KOpeHb N-ii cTeneHn

36 CaoticTBa apu(METHUECKOTrO KOPHS
HaTypaJbHOU CTETIEHU
IIpuMeHeHnEe CBOMCTB KOPHS HATYPaJIbHOM

37 CTEIICHU I BHIYUCIICHUS 3HAYCHUN
BBIpaXEHUI

38 IIpeoOpa3oBaHue BEIpaKEHUH, COMEPIKAIIIIX
KOPHH HaTypaJbHOH CTETIEHH

39 [Ipocreiitine uppanuoHaIbHbIC YPAaBHCHUSI

40 PaBHOCHIIBHBIC TIEPEXO/IBI B PEILICHAN
UPPaLMOHANBHBIX YPaBHEHUH

41 MerToap! peleHns: HppaluoOHAIbHBIX
YpaBHEHU I

42 Pewienne nppannoHanbHbIX YpaBHEHUH,
COJepIKALINX MOZYJTh

43 Pewienne nppannoHanbHbIX YpaBHEHUH,
COJEpKALINX MapaMeTp

44 Pemenue uppalMoHabHBIX YPaBHEHU

45 IIpumeHeHue uppalluOHAIBHBIX YPAaBHEHUM IS
peLIeHNs Pa3IMYHbIX 33134
[IpeobpazoBanue UppaLMOHAIBHBIX

46 BBIpKCHUI. PellieHne upparoHaIbHbIX
ypaBHEHUH

47 OyHKIMSI KOpHS N-i CTeneHH, e€ CBOWCTBa
I'padux QyHKIMM KOPHS N-1 CTENIEHH KaK

48 o0paTHOW (QYHKIUK CTENEHU C HATYPAIbLHBIM
MOKa3aTesneM

49 Kontponbnas padora Ne 2 o Teme " CreneHHas

(dynkius. CrolicTBa ¥ rpaduk KOpHS N-it




creneny. UppanuonansHbeie ypaBHEHUS"

CreneHs ¢ PpallMOHAJILHBIM IIOKA3aTCJIEM U et

50 .
CBOICcTBa

51 [IpeoOpazoBaHue BRIpaKEHUH, COMEPIKAIIIX
CTETIEHH C PAllMOHAJIBHBIM [I0Ka3aTeIeM

50 ITokazarenpHas GyHKIHS, €€ CBOWCTBA U
rpadux
HccenenoBanne CBOMCTB MTOKA3aTEIbHON

53 (yHKUIMH B 3aBUCUMOCTH OT OCHOBaHUS U
aprymeHra

54 [Ipocreiitme noKa3aTeabHbIe YpaBHEHUS

55 MeTtobl penieH s MOKa3aTelIbHbIX YpaBHEHHI

56 Peuienne nmokaszarenbHbIX ypaBHEHHIM,
COJIeprKaIlINX 3HAK MOTYJIS

57 Perenue nmokazarenbHBIX YpaBHEHUH,
COJEPIKALINX CTENEHHU C Pa3HBIM OCHOBaHUEM

58 Pemenue nokasarenbHBIX ypaBHEHUN
[TpumeHeHue CBONCTB 1 rpaduka

59 MOKa3aTeNbHON (PYHKIIUH MPU PEIICHUH
ypaBHEHUI

60 I[Ipocreiirme noka3areabHbIC HEPABEHCTBA

61 Pewenne nmpocredmux okas3aTesIbHbIX
HEPaBEHCTB

62 [onsaTtue norapudma. lecaTnunsiii u
HaTypaJbHBIN Jlorapudm. Yucno e

63 Brlurciienne 3HaueHus jgorapudma
Ceoiictra norapudma. [TpumMeHeHre CBORCTB

64 norapu@ma a1 BBIYUCICHNS 3HAUCHHS

BBIpa’XCHUA




[IpeoOpazoBaHue BRIpaKEHUH, COMEPIKAIIIX

65
JorapuQmbl

66 [IpeobpazoBanue norapupMUUECKUX
BBIpaXEHU

67 Jlorapudmuyeckas QpyHknus, e€ cBoiicTBa
rpadux
HUccnenoBanue cBOHCTB orapuMuaecKon

68 (GYHKIMH B 3aBHCHMOCTH OT OCHOBAHHS U
aprymMeHra

69 [Ipocreiitue orapuMuUecKue ypaBHEHHs
[TpumeHeHue CBOMCTB 1 rpaduka

70 J0oTapuPMUIECKON (yHKINH P PEIICHHN
ypaBHEHU I

71 MeToap! peleHus JIorapupMHIECKHX
YpaBHEHUI

72 Pemenue norapudmudeckux ypaBHEHUI

73 Pemenue norapudMudeckux ypaBHEHUl,
COJIep KalINX 3HAK MOJTYJIS

74 PaBHOCHIIBHBIC TIEPEXO/IBI B PEIICHAN
JorapupMUIecKux ypaBHEHUH
Pemenue norapudMudeckux ypaBHEHUIl,

75 COZIEpIKAIMX MIEPEMEHHYIO B OCHOBAHHH
sorapuma

76 Pemenrie KOMOMHUPOBAHHBIX YPaBHEHHH,
coJepKalIuX Jorapum

77 I[Mpocreiinme norapuhMUIECKre HEPABEHCTBA

78 Pemenune npocredmx norapuGMuIecKux
HEPaBEHCTB

79 Kontponbnas padota Ne 3 o Teme

"Tloka3arenpHas GyHKITHA. [lokazaTenpHbIC




ypaBHenus. Jlorapudmudeckas QyHKIHSL.
Jlorapudmuyeckue ypaBHeHHS"

80

81

82

Tpuronomerpuueckas okpyXKHOCTb. Pagnannas
Mepa yria. Yroia noBopora. Jlyra oKkpy>XKHOCTH

KoopauHatsl Touek B TPUTOHOMETPUYECKOM
OKPY>KHOCTH. 3HAKH CHHYCa, KOCUHYCA,
TaHTE€HCA ¥ KOTAHTEHCA 110 YE€TBEPTAM
TPUTOHOMETPUIECKON OKPYKHOCTH

[lonsATHE cUHYyCa U KOCHHYCA, TAHTEHCA U
KOTAaHT'€HCa YHCIOBOI0 apryMeHTa

83

84

85

DopMyIIbl, CBA3BIBAIOIINE CUHYC, KOCHHYC,
TAHI€HC U KOTAHTE€HC IIPOTUBOIOJIOKHBIX
YHUCJIOBBIX apIyMEHTOB

®dopmynsl npuseneHust. [IpeodbpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUN C TIOMOLIBIO
bopMy puBeIeHUS

CuHyc, KOCHHYC, TAHT€HC CYMMBbI U Pa3HOCTH
apryMeHTOB

86

87

[IpeoOpazoBaHue TPUTOHOMETPUICCKIX
BBIPAXKEHHIA C TOMOIIBIO POPMYIT CYMMBI
Pa3HOCTH apryMEHTOB

DopMyIbl ABOMHOIO, TPOMHOTO U MOJIOBUHHOTO
aprymeHTa

88

89

90

IIpeoOpazoBaHre TPUTOHOMETPUYCCKUX
BEIPaXXCHHI C TIOMOIIBIO (hOPMYJIT IBOHHOTO,
TPOWHOTO U MOJIOBUHHOTO apryMeHTa
DopmMyIsl TpeoOpa3oBaHUsI CYMMBI U Pa3HOCTH
TPUTOHOMETPUYIECKUX (PYHKIIMN B
MIPOU3BEICHIE

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIPQXCHHUI U3 CYMMBI U Pa3HOCTH




TPUTOHOMETPUUECKUX (PYHKIHUH B
MIPOU3BECHIE

®dopmynsl peoOpa3oBaHMs TPOU3BEICHUS

9l TPUTOHOMETPUUECKUX (PYHKIHUH B CyMMY
[IpeoOpa3oBaHe TPUTOHOMETPUUECKUX

92 BBIPKCHUI M3 POU3BEACHUS
TPUTOHOMETPUUECKUX (PYHKIHUH B CyMMY

93 ApKCUHYC, apKKOCHHYC, apKTaHI€HC,
apKKOTAHT€HC YHCIIOBOTO apryMEHTa

94 TpuronoMmerpudeckue ypaBHeHHs Byja Sin X =
a, COS X = @ M uX peUICHUS

95 Tpuronomerpruueckue ypaBHeHus Buaa tg X = a,
Ctg X = @ ¥ UX peleHus
PeuieHne TpUroHOMETPUYECKUX YPAaBHEHUH C

96 UCII0JIb30BAHUEM TPUTOHOMETPHUYECKUX
hopmy

97 PemeHne TpUroHOMETPUYECKUX YPABHEHUI
METOJIOM Pa3JI0KEHUSI HA MHOXKHUTEIH

98 Pemenne TpUroHOMETpUYECKHUX YpaBHEHUI
METOJIOM 3aMEHBI IEPEMEHHOMN

99 OnHOpOAHBIE TPUTOHOMETPUYECKHE YPaBHEHUS
MEPBOM U BTOPOU CTENEHU

100 Meton onieHKH JI€BOM U ITpaBoi yacTei
TPUTOHOMETPUYIECKOTO YPaBHEHHS
YHuBepcanbHas TPUrOHOMETpUYECKast

101 TIO/ICTAHOBKA TIPH PEIICHUN
TPUTOHOMETPUYECKUX YpaBHEHHUI

102 Pemennie TpUroHOMETPUYECKHUX YPaBHEHNUH,
COJIepIKaIlMX 3HAK MOy

103 Pemenue pa3mMIHBIX TPUTOHOMETPHYECKUX




ypaBHEHUI

Kontponbnas padota Ne 4 o Teme

104 "TpUrOHOMETPUUECKIE BBIPKEHHS U
TPUTOHOMETPUYECKIE YpaBHEHU"
[lonsiTre HEMPEPHIBHON (QDYHKITHH.

105 HenpepbIBHOCTD HEKOTOPBIX AJIEMEHTAPHBIX
(hynakuii. HenpepsiBHbIE QYHKITNT 1 ©X
CBOICTBa

106 [ToHsTHE HEMPEPBIBHOCTH (QYHKIIHH B TOYUKE.

107 [TousiTHE HEePEepBIBHOCTH (PYHKIMH B TOYKE.
CaoiicTBa (YHKIINHU, HETIPEPHIBHON B TOUKE
Touka pa3pbiBa. ACUMOTOTHI TPapUKOB

108 (byHKIHIA: BEpTHUKATbHbBIE, TOPH30HTAIBHBIC,
HaKJIOHHbIC

109 CBoiicTBa (QyHKIMIA, HEIPEPHIBHBIX HA OTPE3KE

110 MeTtoa nHTEpBaIOB AJISl HENPEPHIBHBIX
hyHKIH

111 Pemenue HepaBeHCTB METOIOM HHTEPBAJIOB

112 [IpuMeHeHre CBOWCTB HEMPEPHIBHBIX (DYHKIIAN
JUTSL peIlieHus 3a1a4

113 ITonsitue nponsBoaHoi. IIponsBoaHas u
HENPEPHIBHOCTH (PYHKIINH B TOUKE

114 PU3NYECKUI U TEOMETPUIECKUIN CMBICIIBI
MIPOM3BOIHOM

115 ITpou3BOIHBIE DJIEMEHTAPHBIX (YHKIHI

116 [IpousBogHast CyMMBI M pa3HOCTH (QYHKLUI

117 [IpousBogHast Mpou3BEeIEHUS U YACTHOTO
hyHKIUI

118 ITpou3BoiHASE KOMIO3UIMK (YHKIIUI (CIOKHBIX




119

hyHKIHIT)
[IpousBoaHast 0OpaTHON QyHKIMN

120

121

Bropas npousBoHas. ®usnyeckuit u
TeOMEeTPUUYECKUI CMBICII BTOPOM MTPOU3BOIHOM
Kacarenpnas k rpaduky pyHKIuu. YpaBHEHHE
KacaTeJIbHON

122

123

124

125

Pemenne paznuuHbIX 33124 ¢ TOMOIIIBIO
MOHATHS IPOU3BOAHON PyHKIMK

KonTponbaas padora Ne 5 mo Teme
"I[IponzBogHas"

[locnenoBaTebHOCTH, CIIOCOOBI 3a1aHUS
IocJie1oBaTeNbHOCTEH. MOHOTOHHBIE U
OTpaHHYEHHBIE MOCIEA0BATEILHOCTH
Apudmerrnueckas nporpeccus. Mcmonp3oBanne
MPOTPECCHUU IS PELICHUS PEaAJIbHBIX 3a1a4
MPHUKJIAJHOTO XapaKkTepa

126

I'eomerpudeckas mporpeccust. Mcnonb3oBanue
NPOTPECCHH IJIsl PEIICHHsI PEaTbHBIX 3a/1a4
NPUKJIATHOTO XapakTepa

127

128

beckoneuHo yObIBatomas reoMeTpuyecKas
nporpeccusi. Cymma OecKoHe4HO yObIBaroLien
TE€OMETPHUUYECKON MPOTPECCUU

JlunelHbIi 1 SKCIOHEHUIUATBHBIN pocT. Yucmno
e. @opmyJia CIOXKHBIX MPOIIEHTOB

129

130

PemieHue TekCTOBBIX 3a/1a4 ¢ (PUHAHCOBBIM U
SKOHOMHUYECKUM COJIEPKAHUEM
JenyKTUBHBIN U HHIYKTUBHBIN METObI
paccyxaenuid. [IpumeHeHrne Metoj1a
MaTeMaTHIECKON MHIYKIIHH

131

IToBTOpeHMe, 0000ITICHNE U CUCTEMAaTH3AIHS




3HAHUHA

132 HWrtorosasi KOHTpOJIbHAs paboTa 1
IToBTOpEHME, 0000IICHNE, CHCTEMATH3AIIHS

133 3Hanuit o Teme "[IpeodpazoBanue 1
BbIpaKeHH"

134 IToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS 1
3HaHU# Mo TeMe "YpaBHEHUS"

135 IToBTOpenwue, 0000IIeHNEe, CHCTEMATH3AITHS 1
3HaHu# no Teme "OyHKIUN"

136 IToBTOpenwue, 0000IIeHNEe, CHCTEMATH3AITHS 1
3HaHu# no Teme "l[IponsBonHas"

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy'—ICHl/Iﬂ Eﬁ[?;iOBaTeJIbHLIe
padoThI padoTshI pecypen
IIpuMeHeHue TpOU3BOIHOM K UCCIIEIOBAHUIO
1 ¢byHKUIMI HAa MOHOTOHHOCTB. Bo3pacTtanue u 1
yObIBanue QpyHKIMN
5 [IpuMeneHnne MPOU3BOTHON K HCCIIEAOBAHHIO 1
(yHKUIUI HA MOHOTOHHOCTD U 3KCTPEMYMBI
3 HaxosxaeHue npomMexyTKOB BO3pacTaHUs U 1
yOBIBaHUS PYHKIUN
4 Touku sxcTpemyma. Kputnueckue TOUKu 1
5 [IpuMeHeHne MPOU3BOTHON K HCCIIEAOBAHHIO 1
(yHKUIMI HA MOHOTOHHOCTD U 3KCTPEMYMBI
6 [IprmeneHne npou3BOIHOMN TSI OTIPEESIICHHS 1
TOYEK IKCTPEMyMa
7 Pewenne 3a1a4 Ha MPOMEKYTKU 1
MOHOTOHHOCTH M SKCTPEMYMBI
8 Haxoxenne HauboIbIIero 1 HaMMEHbBIIETO 1
3HAYEHUs] HENPEPHIBHON (PYHKIMHU HA OTPE3Ke
9 Haxoxxnenne HauOobIIero 1 HAMMEHbBILETO 1
3HAYEHUS HEMPEPHIBHON (QYHKIINK Ha OTpE3Ke
10 Penrenue 3anau Ha HanOOJIBIINE U 1
HanMEHbIINE 3HaYeHUsT PYHKIUH
11 HOCTpOGHI/Ievaa(l)I/IKOB (GyHKUIMI ¢ TOMOLIBIO 1
MIPOU3BOJHOM
12 [IpumeHneHue nepBoil MPOU3BOAHOM IS 1

rocTpoeHus rpaduka GyHKITHN




IIpuMeHeHne BTOpOM IPOU3BOIHOMN IS

13
noctpoenus rpadrka GyHKIUH

14 [ocTpoenne rpadmka GyHKIHH HA OCHOBAaHUU
IIPOBEIEHHOIO UCCIIEAOBAHUS

15 JloKa3aTensCTBO HEPABEHCTB C IIOMOIIIBIO
HIPOU3BOJAHOMU

16 [IpuMmeHeHne Npou3BOIHON MIPU PELLIEHUH
YpaBHEHUI

17 [IpuMeHeHre TpOU3BOIHOM NPU PELLICHUN
YpaBHEHUH U HEPABEHCTB

18 [IpuMeHeHne npOU3BOIHOM NPU PELLICHUN
MIPUKJIAHBIX 3a/1a4 HA MAaKCUMYM U MUHUMYM

19 IIpuMeHeHre IPOU3BOIHOM IIPU PELLICHUH
reOMETPUUYECKHX 3a/1auax

20 [IpumeneHne npou3BOIHON MPH PELICHUN
3a7a4 GU3NUECKOTO COMIEPIKAHMUS

21 [IpumeneHne npou3BOIHON MPH PELICHUN
3aJ1a4 SKOHOMHUYECKOTO COJIEPKAHUS

29 Kontponbnas pabora: "UccnenoBanue
(hYHKITMI ¢ TOMOIIBIO TTPOU3BOAHON "

23 [lepBooOpa3zHasi, 0CHOBHOE CBOHCTBO
MepBOOOPA3HBIX

24 [TepBooOpa3HbIe dNIEMEHTAPHBIX (DYHKITHH.
[paBrita HaxOXIEHUSI IEPBOOOPAHBIX

o5 CBOHCTBO 0 OECKOHEYHOM MHOXKECTBE
nepBooOpa3HbIX (YHKINU

26 [MoHsiTHE ONPENEIEHHOTO HHTErpaa

27 I'eomerpuyeckuii 1 HU3NIECKUN CMBICT
OnpeAenéHHOro HHTerpana

28 CBoiicTBa onpeeIEHHOr0 HHTETpaa.




Brruncnenune onpeienéHHOro HHTETpasa mno
¢dopmyne Herotona — JleliOHuma

29 ITinomaab KPUBOJHHEHHOM TpAICIIU
Brruncnenwe miormiaei miockux Guryp ¢

30 MOMOIIBIO ONpeAEIEHHOTO HHTETpaja
Brruncnenue 00bEMa reOMETPUYECKOTO TeJIa ¢

31 MIOMOILBIO MHTETpaa

32 [Ipumenenue onpenenéHHOro HHTErpajia npu
peleHnt 3a1a4 ¢ GU3NUECKUM COJepKaHueM

33 [Moustre qudhepeHINaTBHOTO ypaBHEHHS

34 YactHoe u 0011Iee pelieHre
G hepeHInATEHOTO YPaBHEHUS
MaremaTHyeckoe MOJIEINPOBAHNE PEaIbHBIX

35 MPOIIECCOB € MOMOIIBIO0 AU((epeHITHATBHBIX
YpaBHEHUI
Kontponbnas padota Ne 2 o Teme

36 "[lepBoobpa3Has u uaTETpaI”

37 ®yukIws Y = Sin X, e€ cBoicTBa U rpaduK.
OyHKIM Y = COS X, e€ cBolicTBa U rpaduk

38 Oyuxims Y = tg X, e€ cBolicTBa U rpaduk.
Oynknus Y = Ctg X, e€ cBoiicTBa U rpadux
[IpeoOpazoBanue rpaduxos

39 TPUTOHOMETPUYECKUX QYHKIIUH

40 OyHkIms Y = arcc_os X, e€ cBolicTBa U rpaduk.
Oyukims Y = arcsin X, e€ cBoiictsa u rpaguk

41 Oyukims Y = arctg X, e€ coiictea u rpaduk.
ODyHkua Y = arcctg X, e€ cBoiicTa u rpaduk
OT16op KOpHEH TPUTOHOMETPHUUECKUX

42 YpaBHEHHIA ¢ TIOMOIIBIO TPUTOHOMETPHUYECKON

OKPY>KHOCTH




43

OT16op KOpHEH TPUTOHOMETPUIECKUX
ypaBHEHHUH ¢ IOMOIIBIO rpaduka

44

45

OT60p KOpHEH TPUTOHOMETPUYCCKUX
YPaBHEHHIA C TIOMOIIbI0 HEPABCHCTBA
TpuroHomeTpuyuecKkoe HepaBeHCTBO Brja SiN X
> a (Sin X < @) ¥ COOTBETCTBYIOIIME HECTPOTHE
HEpaBEeHCTBA

46

TpuroHomMeTpru4ecKOe HEpaBEHCTBO BUAA COS X
> a (C0S X < @) ¥ COOTBETCTBYIOIIME HECTPOTHE
HEpaBCHCTBa

47

48

49

TpuroHomeTpuyeckoe HEPaBeHCTBO BHUA tg X
> a (tg X < @) ¥ COOTBETCTBYIOIIHE HECTPOTHE
HEpaBEHCTBA

TpuroHomeTpuueckoe HEPABEHCTBO BHUa Ctg X
> a (Ctg X < @) ¥ COOTBETCTBYIOIINE HECTPOTHE
HEpPaBEHCTBA

PemieHue TpUroHOMETPUYECKUX HEPABEHCTB,
CBOJIAIIIUXCA K TPOCTEUILINM

50

51

52

Konrtponbnas padora Ne 3 o reme "I'padukn
TPUTOHOMETPUYECKUX (HYHKLHUH.
TpuronomeTrpuyeckue HepaBeHcTBA"

IToHsITHE KOMILIEKCHOTO YHCIIA.
JlewicTBuTenpHas 1 MHUMas 9aCTh
KOMIUIEKCHOTO YKciia. PaBeHCTBO
KOMIUIEKCHBIX YHCEN

Anrebpandeckast popma 3anrcu KOMIUIEKCHOT'O
yucia. [loHssTHE MHUMOM €THMHUIIBI

53

Conpsox€HHBIE KOMITIEKCHBIE YHCTIA.
Apudmernueckie onepauu ¢ KOMIUIEKCHBIMU
YHUCJIaMU B ajreopandeckor Gpopme




VYMHOXKEHHUE U ASJICHUE KOMIICKCHBIX YHCCII,

54 MPECTABICHHBIX B TPUTOHOMETPHYECKOI
dhopme. KomrmekcHast IIOCKOCTh
I'eomeTpryecKass HHTEPIPETALIUS

55 KOMILICKCHBIX YHCE. APryMEHT
KOMILIEKCHOTO yKciia. Moaylib KOMIUIEKCHOTO
qucia

56 N300parkeHHEe KOMIDIEKCHBIX YMCEN HA
KOOPJMHATHOW IJIOCKOCTH

57 Bo3BeaeHne KOMIUIEKCHOTO YHC/Ia B CTCIICHb.
®opmyna Myaspa

58 Kopenb N-oif cTeneHn U3 KOMIICKCHOTO YKCIa

59 Pemenue anreOpandeckux ypaBHEHUH Ha
MHOYXECTBE KOMIUIEKCHBIX YHCEI
[MpuMeHeHNEe KOMIUTEKCHBIX YHCEI JUTS

60 peteHus GU3NUECKUX U TEOMETPHUCCKIX
3amay

61 PaBHOCHIIbHBIC TIEPEXO/IbI IPU PELICHUH
HEpaBEHCTB

62 Ioka3zarenbHbie HEpaBEHCTBA. MeTOIbI
PEIICHHUS TTOKa3aTeIbHBIX HEPABCHCTB

63 Pelienue nokasarebHbIX HEPABEHCTB

64 Perienue nmoka3aTesibHbIX HEPABEHCTB,
COJICPIKAIIINX 3HAK MOTYJISI

65 I'paduueckuii ciocod pemeHus
[I0Ka3aTeNIbHBIX YPABHEHUI

66 I'padmyeckuii criocod pereHus
MOKa3aTeIbHBIX HEPABEHCTB

67 Jlorapudmuyeckre HepaBeHCTBA. MeTOIbI

peHiCHUA HOFapI/I(l)MI/IquKI/IX HCPAaBCHCTB




68

Pemenne J'IOl"apI/I(bMI/I‘-ICCKI/IX HCPAaBCHCTB

Pemenwne norapupMuvecknx HEPaBEHCTB,

69 CoJIep KaIliX 3HAK MOJTYJISI

70 I'paduaeckuit ciocod permenws
norapu(pMUIECKUX YpaBHEHHIA

71 I'padmyeckuii criocod pemeHus
JOTapuUPMHUICCKUX HEPABEHCTB

72 [Mpocreiimme nppanroHaIbHbIE HEPaBEHCTBA

73 MeTo/bI peteHust pa3IHYHbIX
UPPALMOHATBHBIX HEPABEHCTB
Perenne nppanmoHaabHBIX HEPABEHCTB C

74 paccMOTpeHHEM 00JIaCTH AOITYCTUMBIX
3HA4YCHUU

75 Perienne nppaioHaibHbIX HEPABEHCTB

76 Perienue nppanyuoHanbHbIX HEPABEHCTB,
COZIepKaIIMX 3HAK MOJTYJIst

77 I'paduyeckuii criocod pereHus
UPPALMOHATBHBIX YPABHEHUIT

78 I'padmyeckuii criocod pereHus
HPpaIMOHATBHBIX HEPABEHCTB

79 Perienne KOMOMHUPOBAHHBIX YPABHEHUH U
HEpPaBEHCTB

80 KonTponbnas padora Ne 4 o reme
"Hepasenctna"

81 MHoKecTBa HaTypaIbHBIX U LENBIX YHCEI

82 [pu3HaKK JAETMMOCTH LIENBIX YUCET

83 JlenMOCTBb 1IeNbIX YKcell U e€ CBOMCTBa

84 [TpumeHeHne MPU3HAKOB JETMMOCTH LEIIBIX

YyuUCell IPU PELIEHUH 3a]a4




HauOonpmmii oOmuil geaureilb 1 HanMEHbIIIEES

85
o01iee KpaTHOE
[IpumeHeHue NPU3HAKOB JETMMOCTH LENbIX

86 YrceN: aNropuT™ EBKIia Juis penieHus 3amaq
B LENBIX YHCIaxX

87 Pemenue ypaBHeHMI! B LIeNbIX YHCIaX

88 CpaBHEHHE YUCEIT TI0 MOYJTIO

89 CBoiiCTBa CpaBHEHUI

90 [IpumeHeHne cpaBHEHHS YHUCEIN IO MOAYIIO
IUISL peLICHUs 3aa4 B LIEbIX YUCIIaX

91 CucteMbl ¥ COBOKYITHOCTH YPAaBHEHUHN U
HEPABEHCTB

92 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-CIIEICTBUS

93 Mertoapl peleHus: CUCTEM U COBOKYITHOCTEH
palMOHANIBHBIX YPaBHEHUN

94 OcHOBHBIE MCTO/Ibl PECIICHUA CUCTEM U
COBOKYITHOCTEH MpPalMOHANBHBIX YPaBHEHUN

95 OcHOBHBIE MCTO/Ibl PEIICHUA CUCTEM
MOKa3aTeIbHbIX YPaBHEHUN

96 OcCHOBHBIE METO/IbI PEILICHHUS COBOKYITHOCTEM
[I0Ka3aTENIbHBIX YPABHEHUI

97 OcHOBHBIE METO/JAbI PECIICHUA CUCTEM
JorapupMHUIECKUX ypaBHEHUI

98 OCHOBHBIE METO/IbI PEIICHUS] COBOKYITHOCTEH
JorapupMUIECKUX ypaBHEHUI

99 [IpumeHeHne ypaBHEHUH, HEPABEHCTB U UX
CHUCTEM K PEIIeHHIO 33/1a4
IIpuMeHeHre CuCTEM YpaBHEHUM K PELICHUIO

100 MaTeMaTHYECKUX 33]1a4, MHTEepPIpETaIus

MIOJTyYE€HHBIX PE3yIbTaTOB




[IpumeHeHue cucTeM ypaBHEHUH K PELLICHUIO
3aJa4 U3 pa3nvHbIX 00JacTeil HayKu U

101 peanbHO KH3HH, HHTEPIIPETALHS TOTyICHHBIX
pe3yJIbTaToB
[IprMeHEHHE CHUCTEM HEPABEHCTB K PEIICHHUIO

102 MAaTeMaTHICCKUX 3a/1a4 U 3289 U3 Pa3THIHBIX
o0nacTell HayKu U peanbHOW )KHU3HH,
HUHTEPIPETAIHS TOTYYCHHBIX PE3yJIbTATOB
KonTposnbHas padora Ne 5 o teme "CucteMsl

103 PaIMOHAIBHBIX, HPPAHOHATBHBIX
MOKA3aTeIbHBIX M JIOTapUPMHUYECKUX
ypaBHeHUI"
I'paduueckue u aHATUTHIECCKUAE METO/IbI

104 peLICHUS yPaBHEHHI 1 HEPABEHCTB C
napameTpamu

105 ParrioHasbHble ypaBHEHUSI C TaApaMETPaMU

106 PanmonansHbIe HEpaBeHCTBa C MapaMeTpamMu

107 CHcTeMbl palMOHAIBHBIX YPAaBHEHUH U
HEPABEHCTB C MapaMeTpaMu

108 HppanuonanbHble ypaBHEHUS C apamMeTpamu

109 HppaunoHanbHble HEpaBEHCTBA C
napameTpamu

110 CrcTeMbl HPPAIMOHATIBHBIX YPaBHCHUI
HEPaBEHCTB C MapaMeTpaMu

111 [Toka3artenbHbie ypaBHEHHS C ITapaMeTpaMu

112 IMokasaTesbHbIC HEPABEHCTBA C TApaMeTPaMu

113 CHcTeMbl MOKa3aTelIbHBIX YPAaBHEHUH U
HEPaBEHCTB C MapaMeTpaMu

114 Jlorapupmudeckue ypaBHEHHS C apamMeTpamu




Jlorapudmuyeckne HepaBeHCTBA C

115
napaMeTpamu

116 CucteMsl Torapu()MUUECKUX YpaBHEHUN U
HEPaBEHCTB C MapaMeTpamMu

117 TpuroHomerpuueckue ypaBHEHUs ¢
napaMeTpamu

118 Tpuronomerpuieckre HEPaBEHCTBA C
napameTpamu

119 CucteMbl TPUTOHOMETPUYECKUX YPABHEHUHN U
HEPaBEHCTB C MapaMeTpamMu

120 PewieHue cucteM ypaBHEHUN U HEPABEHCTB C
rnapaMeTpamu

121 Pemenne 3aga4 ¢ mapamerpamu

192 [ToBTOpeHme, 0000IIeHNE 1 CHCTEMATH3AIIHS
3HAHUMI

123 Hrorosast KOHTpOJbHast paboTa
[ToBTOpenue. JIeCTBUTENBHBIC YUCIIA,

124 CpaBHEHHE JIEHCTBUTENBHBIX YUCEI Ha
KOOPJIMHATHOW MPSAMOU U C MOMOUIBIO CBOMCTB
(byHKIHI

195 [ToBropenue. IIpeobpasoBanme BeIpaskeHHE U
HaXxO0KIEeHUE UX 3HAUYECHUN

126 IToBTOpeHue. Pemenue TEKCTOBBIX 3aa4 HA
JIpOOH, TIPOIICHTHI, OTHOIIICHIISI

197 [ToBTOpeHue. Pemenue npakTUYECKUX 3a/1a4,
coJepxamux GopmyIst

128 [loBTropenue. DiemeHTapHbIEe GYHKIUH, UX
rpadUKH U CBOHCTBA

129 [Moeropenwue. Ypasuenus. OT60p KOpHEH

130 IToBropenue. Cucremsl ypaBHeHUH. OTOOD




pelIeHn

Pelienne TeKCTOBBIX 3a1a4 C IIOMOIIBIO

131 N 1
yYpaBHEHUI, HEPABEHCTB U UX CUCTEM
[ToBTOpenue. IIpon3BoaHbIE 2I€MEHTAPHBIX

132 ¢byHKLUMH, TpaBuIa BEIYUCICHUS 1
Mpou3BOAHBIX. [IpuMeHenne npon3BoaHOM pu
peleHny 3a1a4y

133 [ToBTOpenwue. Pemenne 3aqa4 onTUMU3aAN 1

134 IToBTOpenue. Pemenue 3amau ¢ 1
9KOHOMUYECKHUM CO/Iep KaHUEM

135 IToBTOpenue. Pemenne 3aaau ¢ mapameTpamu 1
[ToBTOpenue. Pemenue 3a1a4 Ha IpUMEHEHUE

136 CBOMCTB M IPU3HAKOB JETMMOCTH IIEJIBIX U 1
HaTypalbHBIX YHCEI

OBUIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon
NpoBepsieMo IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
ro 00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
pe3yJbTara
1 Yuciia 1 BIYUCICHUS
11 OnepupoBarh  MOHATHSAMH:  pPAlMOHATBLHOE W JCWCTBUTENBHOE  YHCIIO,
' OOBIKHOBEHHASI M JICCATHYHAS APOOb, TPOIICHTHI
12 BrinonusaTe apudmMeTHUecKre onepaluu ¢ paloHATbHBIMU U JEHCTBUTEIbLHBIMU
' YpCIIaMU
13 BeImonHAT,  TpHONMKEHHBIC BBIYHUCIICHUS, choinﬁya MpaBWJia OKPYTJICHUS,
JIeNIaTh MPUKHUJIKY U OLICHKY pe3yiIbTaTa BEIYHCICHUN
OnepupoBarh MOHATHSAMH: CTENEHb C IIENBIM IMOKa3aTeleM, cTaHAapTHas dopMa
14 3alMCH JACHCTBUTEIBHOTO YHCIIA, KOPEHb HATYPAJTbHOW CTEIICHH; HCIIOJIb30BATh
' MOIXOIATNYI0 (POpMY 3ammucH IEHCTBUTEIILHBIX YUCEI JJIS PEIICHUS MPAKTUICCKIX
3a/1a4 U MPEJICTABIICHHUS IAHHBIX
OnepupoBarh MOHATUSMHU: CHHYC, KOCHHYC W TaHT€HC MPOU3BOJIBHOTO YIa;
1.5 MCIIOJIb30BATh 3aIMCh MPOU3BOJILHOTO YTJIa Yepe3 0OpaTHhIC TPUTOHOMETPHYCCKHE
byHKIMHA
2 YpaBHEHHS U HEPABEHCTBA
OnepupoBarh TOHATHSAMHU: TOXKJECTBO, YPaBHCHHE, HEPaBEHCTBO, IIEJIOE,
2.1 paroHaIbHOe, UppaIlOHATBHOE ypaBHEHUE, HEPABECHCTBO, TPUTOHOMETPUICCKOE
ypaBHECHHE
29 BreimonHATe mpeoOpa3oBaHUS TPUTOHOMETPUYECKHX BBIPAKEHUHW U peliarh
' TPUTOHOMETPUYECKHE YPABHCHUS
BeimonuaTe mpeoOpa3oBaHMsl IIENBIX, PAIUOHATIBHBIX W  HPPALUOHAIBHBIX
2.3 BBIDOXEHUI W  pelarh OCHOBHBIE THUNBI  IIENbIX, pAlMOHATBHBIX U
WppaIllMOHATILHBIX YPaBHEHHUI U HEPABEHCTB
24 [TpuMeHITh ypaBHEHHS M HEPaBEHCTBA JUIS PEIICHHS MAaTeMaTHYSCKUX 3a1ad U
' 3a/1a4 U3 pa3uYHbIX 00JACTe HAYKU U pealbHON )KU3HU
MonenrpoBaTh peaabHbIe CUTYallMHd Ha S3BIKE alTreOphl, COCTABIIATh BBIPAXKCHUS,
2.5 ypaBHEHWUsI, HEPABEHCTBA 110 YCIOBHUIO 3314, HCCIEI0BATH MMOCTPOSHHBIE MOJICITH
C MCTIOJTb30BAHMEM arlapara ajureOpsl
3 OyHKIMH U TpaduKh
3.1 OnepupoBarh NOHATHAMHU: (PYHKIUSA, CHOCOOBI 3amaHus (QYHKIUH, OOJACTh




OIIpeNIeIeHUs] M MHOXKECTBO 3HAueHW (yHKIMH, Tpapuk (QYHKIUH, B3aUMHO
oOpaTHbIe PyHKITUN
3.2 OmnepupoBaTh MOHATUAMHU: YETHOCTh M HEYETHOCTh (DYHKIMM, HYIH (DYyHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonw3oBark rpaduku GyHKIUN 11 pelieHUsT ypaBHECHUI
3.4 Ctpoutb W uuTaTh TpaQuKU JHUHEWHOW (QYHKIMH, KBAJAPATUYHOH (QYHKIUH,
CTETIEHHON (PYHKIIMH C LEJIBIM MTOKa3aTeIeM
Ucnonb3oBath rpaduku GyHKIMI U1l HCCIEOBAHUS MIPOLIECCOB U 3aBUCUMOCTEN
3.5 OpU PEUICHWH 337a4 M3 JPYTUX YUeOHBIX NPEAMETOB W pPEATbHON JKU3HHU,
BBIpa)XaTh (OPMYIIaMHU 3aBUCMOCTH MEXy BETMUYUHAMU
4 Havana matematuuyeckoro ananusa
41 OnepupoBaTh  MOHATHAMHU:  IOCIEAOBATEIBHOCTh,  apupMeTHyeckas |
' reOMETPHYECKas IPOTPECCHH
4 OnepupoBarh MOHATUSMU: OECKOHEYHO YOBIBAIOIIAs T€OMETPUYECKasi TPOrpeccus,
' CyMMa OECKOHEUYHO yObIBaIOIEN T€OMETPUUECKON MTPOrpeccun
4.3 3amaBaTh NOCIEI0BATENILHOCTH PA3IUYHBIMU CIOCO0aMuU
44 Hcnonp30BaTh CBOWCTBA MOCIENOBATENBHOCTEH M MPOTPECCUN ISl PEIICHHS
' peanbHBIX 3a/1a4 IPUKIIAJHOTO XapaKTepa
5 MHosxecTBa U JIOTUKA
5.1 OrniepupoBaTh MOHIATUSIMHU: MHOXKECTBO, ONIEpaIlii HaJl MHOYKECTBAMHU
59 Hcnonb30BaTh TEOPETUKO-MHOMKECTBEHHBIM ammapaT A ONUCAHMS peabHBIX
' IIPOILIECCOB U SIBJICHUH, IPH PEILICHUH 33]a4 U3 APYTUX YUeOHBIX ITPEIMETOB
5.3 OnepupoBaTh MOHATUSIMU: OTIPEIEICHUE, TEOPEMA, CIIECJCTBUE, JOKA3aTeIbCTBO
11 KIIACC
Kon
nposepsieMo IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
ro o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJabTara
1 Yucna v BBIYUCTICHUS
OnepupoBaTh NMOHATUAMHU: HATypalbHOE, 1IE€J0€ YHCIO; MCMOIb30BATh MPU3HAKU
1.1 JIETUMOCTH TENBIX YHCeN, Pa3JIOKEHHE YHciIa Ha TPOCThIE MHOXKHTENH IS
pereHws 3a1a9
1.2 OnepupoBaTh MOHATUEM: CTENEHD C PAllMOHAIBHBIM ITOKa3aTeIeM
13 OnepupoBaTh MOHATHUSAMH: JIOTApU(PM YHUCIA, JECATUYHBIE W HATypabHBIC
' sorapuMbI
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 [IpuMeHATh CBOWCTBA CTENEHU I MPEOOpa3OBaHUS BHIPAKECHUM, ONMEPUPOBATH




MOHATUAMU: TMOKA3ATCIIBHOC YPABHCHUC W HCPABCHCTBO, PCHIATH OCHOBHBLIC THUIIbI
ITOKa3aTCJIbHBIX ypaBHeHI/Iﬁ U HCPABCHCTB

Beimmonuate  mpeoOpa3oBaHUs  BBIPAXKEHHWH,  COAEpXKAIIMX  JIorapudMsr,
2.2 OIEPHUPOBATH MOHATUSAMH: JOTAapU(PMHUUECKOE YpaBHEHHE M HEPaBEHCTBO; peUIaTh
OCHOBHBIE TUIIBI JIOTAPHU(PMUYECKIX YPABHEHUH U HEPABEHCTB
2.3 HaxoauTs perieHus npocTeinx TPUroHOMETPUIECKUX HEPABEHCTB
24 OnepupoBaTh MOHATUSAMHU: CHCTEMA JIMHEHHBIX YpPaBHEHMM M €€ pELIEHUE;
' UCIOJIb30BATh CUCTEMY JIMHEHHBIX YPaBHEHUHN AJIS peIIeHUs IPAKTUUECKUX 3a1a4
95 Haxomute pemieHuss nPOCTEHINMX CHUCTEM M COBOKYIIHOCTEH PpPalMOHAIBHBIX
' ypaBHEHUH U HEPABCHCTB
MogenupoBaTh peajlbHble CUTYallud Ha sI3bIKe alreOpbl, COCTABIATh BBIPAXKEHUS,
2.6 YpaBHEHMs, HEPAaBEHCTBA M CHUCTEMbl [0 YCIOBHMIO 3aJayd, MCCIEI0BaTh
MIOCTPOSHHBIE MOJIENH C MCII0JIb30BAaHUEM arrapara ajreopbl
3 OyHKIWH U TpaduKu
OmnepupoBaTh MOHATHIMU: NEpHOANYECKast PYHKINS, TPOMEKYTKH MOHOTOHHOCTH
31 (GyHKINH, TOYKK SKCTpeMyMa (DYHKIMH, HauOOJbllee W HaUMEHbIIee 3HAYCHUS
' (GyHKIMM Ha TMPOMEXKYTKE; HCIOJIB30BATH WX IS HCCIEIOBAaHUS (DYHKIUH,
3aaHHOH rpadukom
OnepupoBaTh MNOHATUAMM: TpadUKH IOKa3aTeIbHOM, Jorapu(pMUYEcKol u
3.2 TPUTOHOMETPHUYECKUX (QYHKIUI; N300pakaTh MX HA KOOPAUHATHOMW IUIOCKOCTH U
WCIIOJIb30BAaTh JJIsl PELLIEHUS] ypaBHEHUI U HEPABEHCTB
33 N300paxaTh Ha KOOPAMHATHOW IUIOCKOCTH TIpadUKM JIMHEHHBIX ypaBHEHHUH WU
' HCIOJIb30BaTh UX JUIsl PEIIEHUSI CUCTEMBI JINHEWHBIX ypaBHEHUI
34 Wcnonp3oBatk rpaduku pyHKUMN I UCCIEOBaHUS MPOLIECCOB U 3aBUCUMOCTEN
' U3 IpYTUX y4eOHbIX TUCIUIUINH
4 Havana maTremaTtnyeckoro aHanmsa
OnepupoBaTh MOHATUAMHU: HENpepbIBHAs (QYHKIMSA, MPOU3BOAHAS (YHKIMH;
4.1 HCIOJIb30BATh FEOMETPUUECKUN U (PU3MUECKUI CMBICT TPOU3BOAHOM AJIS pelIeHus
3a1a4
49 HaxomuTe npou3BOJHBIE 3JIEMEHTApHBIX (YHKUUN, BBIUKCIATH HPOU3BOJHBIC
' CYMMBI, IPOU3BEACHHUSI, YACTHOTO QYHKIUI
43 Hcnonb30BaTh MPOM3BOAHYIO Ul MCCIENOBAaHUS (PYHKIIMM HAa MOHOTOHHOCTH M
' AKCTPEMYMBI, IPUMEHSTh PE3YJIbTAaThl UCCIIEIOBAaHUS K TOCTPOCHHUIO rpapuKoOB
44 Hcnonp30BaTh MNpPOU3BOAHYIO JUIsI HAXOXKAEHUS HAWIYYIIEro peUlieHus B
' IIPUKJIAIHBIX, B TOM YHCJIE COUAIBHO-DKOHOMUYECKHX, 3a1a4ax
45 OnepupoBaTh  NOHATHUSMHU:  TMepBooOpa3Hass W HHTErpajg;  NOHHUMATh
' reoMeTpUUYeCKUil U GU3NYECKUI CMBICI HHTErpaia
46 HaxonuTte nepBooOpa3Hble 37I€eMEHTApHBIX (YHKIMHA, BBIYUCIATH HHTErpal IO
' dopmyne Hurotona — JleiiGuuia
47 Pemarp npuknaaHele 3agadd, B TOM YHCIE COLUAIBHO-D)KOHOMHUYECKOTO H

($u3MIEeCKOro Xapakrepa, CpeICTBaMU MaTeMaTUYeCKOTr0 aHaJIn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

Koxa
1 Yucna u BIYUCIECHUS
Panmonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE JIPOOHM, MPOICHTHI,
11 OECKOHEUHBIE MEPHOANYECKHE IPOOH. ApHU(PMETHIECKHE OTIEPAIMU C PAIIHOHATIEHBIMU
' YrcIaMH, peoOpa3oBaHus YHCIOBBIX BhIpakeHUH. [Ipumenenune npoOeil u mpoueHToB
JUISL peIIeHUs] IPUKIIAIHBIX 3aJ1a4 U3 Pa3IMuHbIX OTpaciiell 3HaHUI U peasIbHOM JKU3HU
JeiicTBuTenpHbIC Yncia. PanoHanbHbIe U HppAaMOHATIBHbIC YiCa. ApUPMETHIECKHEe
1.2  omepaumu ¢ ACUCTBUTEIBHBIMH uuclIaMH. [IpuOMmkEéHHBIE BBIYMCICHHS, IpaBUIIA
OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa BHIYUCIECHUN
Crenens ¢ 1enbiM nokaszareneM. CtangapTHast GopMa 3anucy AeHCTBUTEBHOIO YHCIA.
1.3 = Hcnonw3oBaHue noaxojsiiei Gopmbl 3alKMCcHU ACUCTBUTEIbHBIX YHMCEN Ul PELICHUs
IIPAKTUYECKUX 3a7a4 U NPEACTaBIECHUS JAHHbIX
14 Apudmernueckuil KOpeHb HaTypalbHOH cTeneHu. JleWcTBUS ¢ apupMETUYECKUMU
' KOPHSIMM HaTypaJbHON CTETIEHH
15 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTaHT€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1  ToxnaecTBa M TOXIECTBEHHBIC IPE0OPa30BaHUS
99 ITpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETPHYECKUE
' (GopMyIIbl
53 VYpaBHeHHE, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' WHTEPBAJIOB
2.4  Pemenue 1enbix U ApoOHO-PAIMOHAIBHBIX YPABHEHUH 1 HEPABEHCTB
2.5  Pemenue uppannvoHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6  Pemenne TpPUTOHOMETPUYECKUX YpaBHEHHHA
57 [IpumeHeHne ypaBHEHNH U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a1a4 U3
' Pa3INYHBIX 00J1aCTe HAYKU U peasibHOM KU3HH
3 OyHKIHH U TpaduKh
31 OyHkus, crnocoObl 3amganus ¢GyHkuuu. I'padux ¢dyHkuuu. B3aumHO o00paTHBIE
' GyHKIUHA
3.9 OO6nacTp ompeneneHuss W MHOXECTBO 3HaueHuH QyHkuuu. Hymu ¢ynkuuu.
' [IpomexyTkH 3HAKOMOCTOAHCTBA. YETHBIE U HEUETHBIE PYHKIIUU
3.3 Crenennas ¢yHKIUA ¢ HATypaJdbHBIM M IEJIBIM ToKaszareneM. E€ cBoiicTBa u rpaduxk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 Tpuronomerpuyeckass OKPYKHOCTb, OIpEAeTICHHE TPUTOHOMETPUUECKUX (YHKIUN
' YHCIIOBOTO apryMEHTa
4 Hauana marematnyeckoro aHnaamsa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUS  IOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' 0CJIEI0BATEILHOCTH
Apudmernueckass U reoMmerpuueckas mporpeccuu. beckoHeuHo —yObIBaromas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. Cymma OeckOHEYHO YOBIBaIOIIEH TIeOMETPUYECKON
' nporpeccud. ®dopmyna CIOXKHBIX IPOUEHTOB. lMcnosp30BaHHWE NPOrpeccCUM Ul
pelIeHNs peallbHbIX 3a]a4 IPUKJIaJHOI0 XapaKTepa
5 MHosxecTBa U JIOTHKA
MHoxecTBO, omepanuu HajJ MHOXecTBaMu. Jluarpammbr Oinepa — Benna.
5.1 | IlpumeHeHHe TEOPETHUKO-MHOXKECTBEHHOI'O ammapara JUid ONMCAHUS pPeaJbHBIX
IIPOLIECCOB U SIBJICHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX yU4EeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CleCTBUE, J0Ka3aTeIbLCTBO
11 KJIACC
Kona IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS
1 Yucna v BBIYMCIEHUS
1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku AeITMMOCTH UEIbIX YUCEI
1.2 CreneHsb ¢ pallnOHAIBHBIM ITOKa3areaeM. CBONMCTBA CTENEHU
13 Jlorapudm yucna. JlecaTuyHble 1 HaTypaibHbIE JIOrapu(MbI
2 YpaBHEHMS U HEpaBEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxkeHUi, copepKaLUX JTOrapu(pMbl
2.2 [TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX CTENIEHU C pallMOHAIbHBIM MOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUsI U HEPABEHCTBA
26 CucreMbl TMHENHBIX YpaBHEHMH. Pelenre npukiaaHbIxX 3a1a4 ¢ IOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB
58 [IpuMmeHeHre ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEeMAaTUYECKUX 3a/1a4
' W 3aj1a4 U3 pa3IMyYHbIX o0acTell HAyKH U peasibHOM KHU3HU
3 OyHKIHH U TpaduKu
Oyukuus. Ilepuonnueckue ¢yHkuu. I[IpomMexxyTKH MOHOTOHHOCTH (GYHKIUH.
3.1 Makcumymbl 1 MUHUMYMBI (QyHKIMU. HawmOombliee W HauMeEHbIIEe 3HAYCHHUE
(GyHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH




3.3

[oxa3zaTtenpHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKU

3.4 Hcnonb3oBanue rpadukoB PyHKIUHN 1)1 pEIICHUS YPABHEHHUH M INHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT TPU pEIICHUH 3a7ad W3 JIPYIHX YUYEOHBIX IPEIMETOB H
peaIbHOM KU3HU
4 Hauana maTtemaTndeckoro aHaausa
4.1 HenpepbiBabie GyHKIMH. METOI HHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuaeckuii 1 GU3MYECKH CMBICI TPOU3BOIHOM
43 [Tpou3BomHbBIe AyIeMEHTAPHBIX (QYHKIUH. DOpMyYIbl HAXOXKICHHS IMPOU3BOIHOM
' CYMMBI, TIPOU3BEICHUS H YaCTHOTO ()yHKIIUI
[lpuMeHeHHe TPOM3BOMHONW K HCCICIOBAaHUIO (YHKIM HAa MOHOTOHHOCTh W
4.4 9KCTpeMyMbl. HaxoxkIieHre HauOOJIBIIEr0 W HAMMEHBIIEr0 3HA4YCeHUs (YHKIHUU Ha
OTpe3Ke
[IpumeHeHre MPOU3BOTHOM JUTSI HAXOXKACHHUS HAWITYYIIETO PEIICHUS B MPUKIIATHBIX
4.5 3amadax, Ui OMNpEIeNiCHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysol wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reoMeTpudeckuii 1 GU3NYECKUN CMBICI. BhIuKMcIeHHe UHTErpaja 1mo

dopmyne Hetorona — JleiiOnuna




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePSIEeMOro
TpeOoBaHUA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJibTATAM OCBOEHUSA
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

Brnanenue Meromamu J0Ka3aTeNbCTB, aJTOPUTMAMU pEUICHUS 3a/ady;
yMeHue GopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHJIYKIUY;
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYXXACHUS MTPHU PCUICHUH 3a41a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaATh
MOHATHUAMU: MHOXKXECTBO, IMOAMHOKCCTBO, OIICpalliyi HaJl MHOXCCTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OMmrUCaHusd pCaibHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
qHclie U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePHUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHUH 33124

VYMeHne onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHUCIIO, LEN0E YHUCIIO,
CTENEHb C IIEeJIBIM [TOKa3aTesIeM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
paloOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JEWCTBUTEIbHBIM IOKA3aTEIIEM,
jJorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IpPOU3BOJIBHOTO YHCIA,
OCTaTOK M0 MOAYJIO, PAallMOHAIbHOE YHUCIIO, WUPPALUOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHBIX, LEJbIX, PAalHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 001Nt
JIenuTenb W HauMeHblee oOulee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHus APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSMHU:

noCiaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaH nporpeccust, reoMCTpUYICCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEOBAaTEILHOCTH, B TOM YHCJIE€ C IOMOIIBIO
PEeKYppEeHTHBIX (hOpMyYJ; yMEHHE ONEepUPOBATHh MOHATUAMHU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
POU3BOIUTH apU(METHUECKUE JACHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBaTh
HNOHATUSMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBAThH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pelarb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pEIIATh
YpPAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETPOM; IIPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI I DPEIICHHUS MaTeMaTHYECKUX

3a]a4 U 3a]a4 U3 pa3IuvHbIX 00JacTel HayKu U pealbHOM JKU3HU

YMeHue omnepupoBarth MOHATHSAMH: (QYHKIUS, YETHOCTb (YHKIMH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(GyHKIUH, KCTpeMyM (yHKLIHM, HauOoJblllee U HAaWMEHBIIEEe 3HAYCHHS
(GyHKLIMU Ha MPOMEXYTKE, HenpepbIBHas (DYHKIHs, aCUMITOTHI Tpaduka
GyHKIMM, TiepBas U BTOpasl MPOU3BOAHAs (YHKIMHM, T€OMETPUUYECKUIN U
¢u3nyeckuif CMBICI TNPOU3BOAHOM, TIepBooOpa3Has, ONpeaAeIEHHbIH
MHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUH; yMEHHUE
BBIUNCIATh  NPOM3BOJAHBIE  CYMMBI, INPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOOUTh YpaBHEHUE KacaTeIbHOW K Tpaduky
(GyHKLIMU; YMEHHME HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HCCIEJOBaHMS (PYHKIIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAueHUs (YHKIMNA; CTPOUTH
rpaukd MHOTOUJIEHOB C HMCIOJBb30BAaHHMEM allllapata MaTeMaTH4eCcKOro
aHaJIM3a; MPUMEHATh MPOU3BOAHYIO ISl HAXOXKICHWS HAWIydLIEro
pelleHUss B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKUX H

bu3MYeCKUX 3a7a4ax; HAXOJAUTh TUIOMATU U O0BEMBI PUTYp C MTOMOIIBIO




HHTCrpajia, HNpUBOAWUTL HNPUMEPbI MATCMATHYCCKOrO MOACIHNPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QyHKUUSA, KBaapaTudyHas (QYyHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKUE
¢byHKIMu, OOpaTHBIE TPUTOHOMETPHUYECKUE (YHKIWH, MOKa3zaTelbHas |
aorapupmuueckass (QyHKLIHMH; YMEHUE CTPOUTh TIpapUKH HM3YyYEHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734y W3 JAPYrHX YYeOHBIX NMPEAMETOB W 3a/a4 U3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXAY BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pEelIeHUs YypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJIOTH, 33/a4d M3 00JacCTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpPaBHEHMs, HEPABEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3a7a4dd, HUCCIENOBATH IIOIYYEHHOE pEIICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHME MOJECINPOBAThH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4H, UCCIIEN0BATh
IIOCTPOCHHBIE  MOJIEJIM C  HCIOJBb30BAHMEM  ammapara  anreopsl,

UHTEPHPETUPOBATH MOJTYYEHHBIA Pe3yJbTaT

YMeHue onepupoBaTh MOHATHUSAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHEe H3BJIEKaTh, UHTEPIPETUPOBATH
uH(OpMalIKIO, IPEJCTaBICHHYIO B Ta0lMIaX, HA AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealibHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAUMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TpapuuecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpauuecKu Mcciael0BaTh COBMECTHbBIE

HaOJIOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHON perpeccun

YMeHne onepupoBaTh MOHATHAMU: CIyYalHBIA ONBIT W CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYUCIATH




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpaUyecKuX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (GaKTHl U (OPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSIMH:  CllydaiiHas BEJIMYMHA, pAacIpelelieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA  pPAaCOpedeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/ICIeHH; YMEHNE
MCTIOJIb30BaTh CBOMCTBA M3YYECHHBIX pAacHpeAeieHUN IS pelIeHus 3a1ay;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIINX 4YKCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SIBICHUAX; YMCHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHUE, MEPECTAHOBKA, YHCIO COYCTAHMHU,
YHUCJIIO  TNEPeCcCTaHOBOK;, OuHOM  HplOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIIeHUs 3aad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh  MNOHATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, IDIOCKUHN YIoJl, IBYTPaHHBII
YIoJI, TPEXTPaHHBIN YTOJI, CKPEIIMBAKOIIMECS MPSAMbIE, MAPATIIETbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojdl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXKIYy IUJIOCKOCTAMHU,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPHU PEIICHUU
3aa4 U3ydeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTUUYECKHE
MOJENIN C IOMOLIBK0 TEOMETPUYECKUX IOHITUM U BEJIMYMH, pEIIATh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpPHI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
KyO, mapajienenumnesa, MOpu3Ma, NOUpaMuaa, (urypa M TOBEPXHOCTh
BpallleHus, UMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO ~NapajUlefienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHYyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEUCHMs] KOHyca M LMIMHJIPA,

napajiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEUYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHUS, UX CEUCHHS], B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpOBaTH ONpeACIeHUS U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HWX; YMEHUE MPOBOAUTH KiIaccHuPuKanuio ¢GUryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MIOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO00MS, TONOOHBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIC M IMOJOOHBIC (GUTYypPBl, B TOM YHCJIEC B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh T€OMETPUUYECKIE OTHOIICHHS TIPU
peLICHUH 3aJa4; HAXOJUTh TCOMETPUYECCKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33134 U3 IPYTUX YUIEOHBIX MPEIMETOB U
U3 peabHOW KHM3HH, YMCHHE BBIUHCIIATH T'C€OMETPUYCCKUE BEIUYMHBI
(mmHa, yrom, IUIOMAnb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIB3YS
u3ydyeHHblE (QOPMYJIBI U METOJbl, B TOM YHCIIE: IJIOIMIAAb MOBEPXHOCTU
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab cheprl; 00béM Kyoa,
NPSMOYTOJBHOTO TapajiieNienunena, TUPaMUAbI, TPU3MBI, [TUIUHIIPA,

KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYDP
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VYmenune ONCprUpOBaATH MNOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3lIOKCHHWE BEKTopa Mo 0a3ucy,
CKaISIpHOE TPOW3BEJCHHE, BEKTOPHOE MPOM3BEICHUE, YIOJ MEXIy
BCKTOpaMHU; YMCHUEC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMcTOB

YMeHne BeIOMpATh MOAXOMSIIAA METOJT VTS PEIIeHUs 3a]1a4H; TOHUMaHNe
3HAYUMOCTH MAaTEeMAaTHKU B H3yYEHUU TPUPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paCloO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MAaTEMATUUECKUX

OTKPBITHI POCCUICKON M MUPOBOW MaTeMaTHYECKOW HAYKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUSA
1 Yucna 1 BBIYUCICHUS

11 Harypanbnble u nensle uncna. Ilpu3Haku AeIMMOCTH HEbIX Yncel

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOOH, IPOLIEHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH

13 Apudmernueckuil KOpeHb HaTypasbHOM cTeneHu. JleHcTBUs ¢ apupMeTHIecKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenensb ¢ 1eabIM nokaszareneM. CTeneHs ¢ palMoHaIbHbBIM Noka3areneM. CBoiicTBa
' CTETICHU

15 CuHyc, KOCHMHYC M TaHITE€HC 4YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' APKTaHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnanHble U HATYpaIbHBIC JTOTapHUPMBI

HelictButenbHple  4Hucia. Apu@MeTHYecKue omnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHNS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA U OIIEHKA
pe3yibTara BBIYMCICHUN

1.8 [TpeoOpa3oBanue BbIpaXKEHUH

1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHS

2.4 [TokazarenbHble U orapupMUUIECKUE YpaBHEHHUS

2.5 Llenmbie 1 1pOOHO-paAIIIOHATEHBIC HEPABEHCTBA

2.6 HppannoHanbHbIe HEPAaBEeHCTBA

2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpuiia cucTeMbl JMHEHHBIX yYpaBHEeHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIUY U TpadUKU




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKUMS C HaTypajlbHbIM M LE€JbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIHHA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBoanas pynkuuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (QYHKIHIA
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy Haj MHOKecTBamMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpAIIEHUS
7.5 Koopaunaatel 1 BEKTOPHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



