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Boarorpan 2025
HOACHUTEJBHASA 3AIIMCKA

Y4aeOHsplii Kypc «Anrebpa W Havala MaTEMaTHUYECKOTO aHAIM3a» SIBIISAETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeUYMBAET MHCTPYMEHTAJIbHYIO 0azy s
U3YYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (PopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBILUIECHUE OOYYAIOIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OPMATUKH, OOLIECTBO3HAHMSI, UCTOPUH, CIOBECHOCTH U JAPYTHUX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTopas (OpMyJIUpyeT CBOU
JOCTUKEHHS B MaTeMaTu4eckon hopme.

VY4eOHblll Kypc anreOpsl U Hayajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIi YCHEUIHOTO OBJAJCHUS 3aKOHAMH (PU3NKUA, XUMHUU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUN Pa3BUTUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHMQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX JJIs JajbHEWIIEero oopa3oBaHus U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU aireOpbl M MaTeMaTHYeCKOro aHajiM3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIOKa3bIBATh
YTBEPXKIACHUS C MOMOILBIO MHAYKIMM U pacCy’kKIaTh JEAyKTUBHO, HUCIOJIb30BATh
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBIILIICHHE.

B xoxe u3yuenusi yuyeOHOro kypca «AinredOpa ¥ Havajla MaTeMaTH4YE€CKOro
aHalin3a» OO0ydYarolluecs IMOy4YaroT HOBBIM OMNBIT PEIIeHUs NMPHUKIAJHBIX 337ad,
CaMOCTOSITENIFHOTO TOCTPOCHUSI MaTeMaTUYECKUX MOJIEICl peallbHbIX CUTYalluH,
UHTEPHpPETallud  TOJYYEHHBIX  pEelIeHW#, 3HaKOMSTCS ¢  MIpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAyKE U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMAaTUYECKUMH OTKPBITHSIMHU U UX aBTOPaMH.

VY4eOHblii Kypc o0ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAIIOM,
KOTOpPBIN peanu3yercs Kak depe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M dYepe3 crneuuduxky ydeOHOM
JEATCIbHOCTH, TpeOylolel MNpOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBII
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anreOpe M HadajlaM MaTeMaTHYeCKOro
aHaJIK3a JICKUT JAeSATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

B crpykType yueOHOro kypca «Ainrebpa M Hayajga MaTeMaTH4YeCKOro
aHaJIM3a» BbIIEJIEHBI CIEIYIOIUE COAECPKATENBHO-METOAUYECKHE TUHUMU: «YHucna



U BbIUKCIEHU», « DyHKIMU U rpadukn», «YpaBHEHHs U HEpaBeHCTBa», «Hauaa
MaTE€MaTUYeCKOro aHainu3a», «MHOXkecTBa U JIOTHKa». Bce OCHOBHBbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM JBYX JIET
oOydeHHs] Ha YpPOBHE CpelHero oOIero oOpa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
JpyT Apyra W MOCTENEHHO HACHIAsCh HOBBIMHU T€MaMU U pazfenaMu. JlaHHBIH
y4eOHBI KypC SBISIETCS MHTETPAaTUBHBIM, TIIOCKOJIbKY OOBEIuHSET B cebe
COJIEp)KaHUE HECKOJIbKUX MAaTEMAaTUYECKHX JUCUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MAaTEeMaTUUYECKUN aHalIu3, TEOPUST MHOKECTB, MaTeMaTHYecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydyaroluecs OBIaJIeBalOT BCE Ooiiee
HMIMPOKUM MATEMAaTUYECKUM aIllapaToM, y HUX IOCJIEI0BaTeNIbHO (popMupyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTHYECKYH0 MOJIEIb pPeaJbHOM
CUTYallUH, IPUMEHATh 3HAHUS, OJyYCHHbIE TPU U3YYEHUH YYEOHOro Kypca, s
pELICHUs] CaMOCTOSITENILHO CHOPMYIMPOBAHHOW MaTEMaTUYECKOM 3a/1a4uu, a 3aTeM
WHTEPHPETUPOBATH CBOM OTBET.

CopeprxarenpbHO-MeTOAUYECKas: JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpUIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
Ha4yaToO Ha YPOBHE OCHOBHOTrO 00111eT0 00pa3zoBanusi. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
paloHaIbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B C€Osl MCIOJB30BAaHUE PAa3IMUHBIX
dbopM 3amucu YHMCla, yYMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE
BBIYKCIICHHUSI, OLICHHBATh YUCJIOBBIE BBIPAXKEHUS, pabOTaTh ¢ MaTeMaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOy4arolnIMMCs MHOKECTBAa HaTypaibHbIX, ILEJbIX,
PAaUMOHAIBHBIX W JCUCTBUTENBHBIX  YHCEI  JIONOJHAKOTCS  MHOYKECTBOM
KOMIIEKCHBIX 4Hceld. B KakIoM H3 3THX MHOXECTB PpPacCMaTPUBAKOTCS
CBOMCTBEHHbIE €My crnenupuyueckre 3aJadyd U ONepaluu: JeJeHHE Hallelo,
OMEpUPOBAHUE OCTATKAMM HA MHOXECTBE IEJIbIX 4YHUCel, OCOOble CBOWCTBA
palMoHaNbHBIX M HUpPPAIMOHATIBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHNE KOPHS HAaTypaJIbHOM CTENEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronapsi mocienoBaTenbHOMY pPACIIMPEHUIO KpPyra HCIOJIb3YEMbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSMH UX MPUMEHEHUS JJI PELICHUS PAa3IUYHbIX 3a/1a4
dbopmupyeTcsi mpencTaBleHUe O €IMHCTBE MAaTEMAaTUKM KaK HayKH W €€ poJid B
IOCTPOCHUU MOJIEJEeH pealbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKpETH3aLusl.

JIunust «YpaBHEHUS M HEPABEHCTBA» pEATU3YETCS HA MPOTSHKEHUU BCETO
oOy4eHHs] Ha YPOBHE CpeHEero oOuero o0pa3oBaHHUsA, MOCKOJBbKY B KaXKIOM
paznene IlporpaMMbl IpPEenyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbraTe OOYy4alolUecss OBJAJCBAIOT PAa3IMYHBIMU METOJAAMU  PEIICHHS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a Takxke 3ajady,



coepKamux napameTpsl. [lomydyeHHbIE yMEHHUS IIMPOKO HCIHOIB3YIOTCS MpPH
UCCIIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TPHU PEIICHUH MPUKIIATHBIX
3a/1a4y ¥ 3a7a49 Ha HAXOXKJICHUE HAMOOBINNX U HAUMEHBITUX 3HAYCHUN (PYHKITUH.
JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMynaMm, MNpeoOpa3oBaHUs  palMOHAIBHBIX,
UppaIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAKXKE BBIPAKCHUM,
COJEpKaIMX CTENEHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuaia MPOUCXOJUT  JalibHEWIlee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTpaKTHOIO MBIIUICHUSI O0y4YaromuXcs, (OPMUPYIOTCS HABBIKUA JETyKTUBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (opMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEpPAaBEHCTB. Anre0Opa
npearaet 3(PQEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HArJISJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK
A3bIKA HAYKH.

ConepxkatenbHo-MeToANYeCKass JUHUA «DyHKIUM U TpadUuKU» TECHO
neperyieTaeTesl ¢ APYTMMH JIMHUSIMA Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh N3yUEHUs MaTepurana. M3yuenue creneHHoun,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON 1 TPUTOHOMETPUIECKUX (DYHKITUH, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIIUU NJIsi pelIeHUs 3a7a4 U3 APYruX yueOHBIX
MPEIMETOB U PEAIbHON MU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK ¥ C pEIICHUEM ypaBHEHHI U HepaBeHCTB. llpu »ToM OoJblIOE BHUMaHUE
yaensercss GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJaMy 3aBUCHMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TMOJYyYEeHHbIE (PYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
W HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid u cioBecHOl. Ero u3ydenue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMHUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxarenpHast JuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHYECKHX, TaK W MPUKIATHBIX 3a/ad,
JIOCTYIHBIX OOYYarIIMMCS, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTH CTPOUTH
rpaduKky  CIOXKHBIX (YHKIMA, OMPEAENATh WX HAWOONBIINE W HAUMEHBIITUE
3HAUCHUS, BBIYUCIITH MUIOMAnn (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepikareibHas JHMHHUS OTKPBHIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell pealbHbIX CUTYyaluH,
MO3BOJIIET HAXOJAUTh HAWIyYlllee pElIeHue B TMPUKIAAHBIX, B TOM 4YHUCIE
COLIMAJIBHO-D)KOHOMHYECKHX, 3aJ1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4YE€CKOrO
aHanm3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAIBHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbIIUICHUS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS



3aKOHOB MaTeMaTHK{ B HayKe, TEXHUKE U MCKyccTBe. OOydarommecs y3HAKT O
BBIJIAIONTUXCSI PE3yIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTeabHO-MeTOoANYecKast JIMHUSA «MHOXKECTBa M JIOTHKa) BKIIIOYACT B
ceOs PJEMEHTBHl TEOPHUHM MHOXECTB M MaTEeMaTHYEeCKOH JIOTUKHU. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOW MaTEeMAaTHKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3feibl
MaTeMaTUKH M €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHE
JUCHMIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. I[loaTroMy BakHO JaTh
BO3MOXXHOCTh OOydYaromemycsi TOHHMMaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK
COBPEMECHHOM MAaTEMaTHKH W HCIIOJIL30BaTh €TO Ui BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTUKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHHUM U CJEJOBAHUE OIpPEACIEHHBIM
mpaBWJaM  TMOCTPOSHUS  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  dBJEMEHTaMU
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUYECKOTO MBIIIICHHUS
00y4Jaromuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKK KPUTHICCKOTO MBIIIJICHUS.

B yuebHOM Kypce «Anrebpa M Hadalla MaTEeMaTHYECKOro aHajiu3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIC IMPHU3BAHBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyaIllMii, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO ammapaTa aureOpbl H
MaTeMaTHYECKOr0 aHajau3a, HWHTEPIpPETAIlud IOJYyYCHHBIX pPe3yJbTaToB. Takue
3aJTaHUs BIUICTCHBI B KAXK/IBIN U3 pa3IeiiOB MPOrpaMMBbI, TOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO HCIOIB3YETCS ISl PEIICHHUs MPUKIAIHBIX 3amad. [lpu
pPEIICHUM  pEalbHBIX  MPAKTHYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJI30BaTh  AHAJOTHI0, 0000IaTh W  KOHKPETH3UPOBAaTh  MPOOsIEMy.
JlesarenbHOCT, TI0 (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TeM y4eOHOTO Kypca «Anredpa 1 Hauasa
MaTeMaTHYECKOTO aHATN3a.

Ha wm3ydenme ydeOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henenio), B 11
Kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonansapie unciaa. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble Mnepuoanyeckue Apoou. [lpumenenue npoOel W MPOLEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACEd 3HAHUHN U pealbHOM )KU3HU.

JlelicTBuTenbHbIe 4ucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayiib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHS, TIPABUIIA
OKpPYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hprotona. Hcenonbe3oBaHue
noAXo e (OpMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmeTrueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTelIeM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTUuHBIE U HATypalibHbIE
JorapupMsl.

CHHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO0 aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHI'€HC YMCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIIBbHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEIIEHUE HEPABEHCTBA.

OCHOBHBIC METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPABEHCTB. MHOIOWIEHbl OT OJHOW MEpEeMEHHOH. JlelieHne MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIbBIMU
ko3 dunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YHUCITOBBIX BRIPAKEHUHN, COJIEPIKAIIUX CTENICHU M KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[TpeoOpa3zoBaHue BbIpaX)EHH, CONEPIKALIUX JOrapru(MBbI.

Jlorapudmuueckue YPAaBHEHHUS. OCHOBHBIE METO/IbI peLICHMS
Jorapu(pMUUECKUX YPAaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXEHUN. PellleHre TpUroHoMeTpuyeCKuX ypaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHUMW. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OrnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCJIEHUE €T0 3HAYEHHUS, TPUMEHEHUE ONpPENEIUTENs sl peleHus
CUCTEMbl JIMHEWHBIX YypaBHEHWI. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinenoBaHue MOCTPOEHHOM MOAENU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHHII U HEpaBEHCTB. lIpriMeHeHHe ypaBHEHMIl U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOU
KU3HU.

@OyHkuuu U rpapuku

OyHkus, crnocoObl 3amanus (QyHKIUM. B3auMHO o0O0paTHblE (YHKIHH.
Kommnosummst pynkiuit. I'paduk  QyHkmu. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OO0mactp ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkmm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosnpinee n HauMeHblee 3Ha4eHus1 QyHKIHHM Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIMUA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

QDYHKIMOHAIBHBIE 3aBUCHMOCTM B pEaJbHBIX MPOLECCAX M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Hauyana MaTeMaTH4ecKOro aHajaim3a

ITocimenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbLHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NIOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHSI MAaTEMAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rmporpeccuu. beckoneyHo yoObiBaromas
reoMmerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO YyOBIBAIOIIEH IeOMETPUUYECKON
Iporpeccuy. JINHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncno e. Popmyna CIOKHBIX
poleHTOB. lcnosmb30BaHWEe TIPOrpeccHy JUId  PELICHUS peajbHbIX  3aaad
MIPUKIIATHOTO XapaKTepa.



HenpepbiBHbIE (yHKIHMH W HX CBoMcTBa. ToukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3aaay.

ITepBas u Bropas npousBoaHble QyHKIUHU. OnpeneneHne, reOMeTpUIeCKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbix  ¢yHknuil.  I[IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3ULIMY (PYHKIIHUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, OIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. JlMarpammel
Ounnepa—Benna. [IpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMAaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHbie n nensie yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa st pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMbI
3allCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKkue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCENI Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna Myapa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHUW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHHH C  TOMOIIbIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbI PEIICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYECHHBIX PE3YyIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommozunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. | 'paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpapukoB (yHKUMH I HCCIEIOBaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUM 3a7ady M3 JPYTrux Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTb U
skcTpeMyMbl.  Haxoxzaenue  HauOosblIEro W HAUMEHBIIETO  3HAYEHUU
HEIMPEPbIBHON (YHKLMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIero pEHIeHus B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs MpoLecca,
3aJIaHHOTO (HOPMYJIOH MU TpaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus nepBOOOPa3HbIX.

WNuTterpai. I'eomerpuueckuit CMBICII VHTErpala. Brruucnenue
omnpenenéHHoro uurerpaia mo ¢popmysie Hetorona-JleiOuua.

[TpumeHeHrne WHTerpajia A HaXOXKJIEHUS IUIOIMAJeHl MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peaJbHBIX TPOIECCOB € MOMOIIBI0  auddepeHInaTbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCUHCKOro  oO0miecTtBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
poLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSAMHA 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHXKEHUW B APYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUW HayKM U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs ACTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OOBEKTOB, 3a/1a4, PEIICHU, pacCyXI€HU, BOCIPUUMUYUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryJsipHas (U3NYecKask aKTHBHOCTH), (PHU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  JESITEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W pearru30BbBIBATH COOCTBEHHBIC IKHU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 Ha TMPOTSKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS :

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIbHON
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJIC/ICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HAyKH KakK c(]epbl 4YeIoBEUeCKOW IesATEeNbHOCTH, 3TaroB €&
Pa3BUTHUS M 3HAYUMOCTH ISl PAa3BUTHS LUBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEI0BATEIbCKYIO JESTEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eifiCTBUS

ba3oBble ornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 000OIICHNS ¥ CPaBHEHHUSI, KPUTEPHUH MTPOBOAMMOTO aHAIIN3A;

BOCIIpUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBJIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpeJjaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

POBOJNUTH CAMOCTOSTEIBHO JT0KA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKICHHIMA
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTEH IPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHUS U BHIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHHWs, BBHIOMpATh HauWboJiee MOAXOASAIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



Bba3oBble uccienoBareabcKue 1eiiCTBUSA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIBHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0BAHUE
110 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENBEHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTam
OpOBEAEHHOIO  HAONIONECHHUSA, HUCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOILIECCA, & TaKKE BBIIBUIATH
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pabora c nnopmanueii:

BBISIBJISITH JeOUIUTHI HHPOPMAINH, JAaHHBIX, HEOOXOANMBIX IS OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMaTHU3UpOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO PA3JIMYHBIX BHIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (PopMmax,
WUTIOCTPUPOBATH TpaUuecKy;

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

KoMMyHUKaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU  OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B X0/ 00CYyXJIeHUs 3aJaBaThb BOINPOCHI MO CYLIECTBY 00OCYXI1aeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pELIEHHUs], COMOCTABIATH CBOU CYXKICHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 331a4, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHMBepcaJbHbIe Y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISATH ILJIaH, AJITOPUTM PEICHUS 3a/1aul, BIOMPATh CIIOCOO pelIeHUs ¢
YYETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh ~ HABbIKAMU  TO3HABATEIBHOM  peduieKkcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIESITEIIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl mpu pemeHur Y4YeOHbIX 3adad, NPUHUMATH IIeJIb COBMECTHOMU
NeSATEIbHOCTH, TIJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW PabOThI, pacmpeneisth
BUJIbI pabOT, JOTOBapUBaThCS, OOCYXKIaTh TMPOIECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBI» W HWHBIE), BBIMIOJHATH CBOIO 4YacTh palbOThl U
KOOPAMHUPOBATh CBOU JECHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NHNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kiacce oOydaromuiics HOJYYUT CIEIyIOIINE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauyajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciaa 1 BBIYUCTICHUA:

cBOOOJHO OIEpPUPOBaTh MOHATUSAMU: palMOHAIBHOE YHCIO, OECKOHEUHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBa
PAlMOHAJIBHBIX U IEUCTBUTENIBHBIX YUCEN, MOAYJb AEHCTBUTEIBHOTO YUCIIA,;

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

NPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBIIIa OKPYTICHUS, TPUKUAKY U
OLICHKY PE3yJIbTaTa BbIYNCICHNN;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCIIOJIB30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETUUECKUNA KOPEHb HATYpPAJIBHOU
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH MMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOO/IHO OMNEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH ¢ UeNbIMU KO3(h(UIMeHTaMu, KOPHU MHOTOWIECHA, MPUMEHSThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOO/IHO ONEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWMCTBA ONPENENUTENA 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAa4YeHUs,
IIPUMEHSTh ONPENCIIUTENIN Ul PELWIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATpUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MTOJTYUYECHHBIN pE3yNbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKCHU,

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETICHU C
palMOHAIIHBIM [T0KAa3aTeIIeM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMHU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISASA POBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyJIIbI U TPeoOpa30BaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMyJIbI  JUIsl  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM almapara ajreopsl.

DOyHKUMH U TPaPuKU:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILHMS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKUWH, KOMOO3UUMUsA (QYHKUMA, Tpaduk QyHKIHH,
BBINIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPENEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYJIH QYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKINH,
NEePUOINYECKHE (PYHKIIUU, MTPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypaIbHBIM U
HeabIM TOKa3zareneM, rpa@uk CTeneHHOW (YyHKUUU C HATypajJbHbIM U LEIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (PyHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM M0Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITOJIHATE 3JIEMEHTAPHOE UCCIIEA0BAaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: IOKa3aTelbHAsI WU JorapupmMuyeckas
(GyHKLIMH, WX CBOMCTBA U rpauKH, HUCIOJIb30BATh MX TIpaQUKUA IS PEIICHUS
YPaBHEHUH;

cBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JJi1  UCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEH MpHU pElIeHUH 3aJlad U3 APYrUX y4EeOHBIX MPEIMETOB U PealbHON
KHU3HU, BBIpAXaTh (hOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTreMaTH4eCKOro aHaJm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUYECKas MPOrPeECCUs], TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PEIIEHUs peajbHBbIX 3aJad MPUKIATHOTO
XapaKTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIO0BATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiW3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOO/IHO OIEpPUpPOBaTh IOHATUSMHU: HENPEPbIBHBIE (PYHKIMHM, TOUYKU
pa3pbiBa rpaduka GpyHKINN, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIlEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
byHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (hYyHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOIHO  OMEpHpOBaTh  TMOHATHUSMHU:  MHOXECTBO, OINEpAlldd  HaJ
MHO>KECTBaMU;

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

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpENeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydyaromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa v Hadaia MaTeMaTHYECKOTO aHaTN3ay:

Yucsia v BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh MOHATHUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEIUMOCTU
uenbix yucen, HOJl 1 HOK naTypanbHBIX uncen sl pelieHus 3a1ad, IPUMEHSTh
anroput™m EBkinia;

cBOOOMIHO OMEpUpPOBAaTh TMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

cBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOO/IHO OMNEPUPOBATH MOHITUSIMU: HUPpPAlMOHAIBHBIC, MOKAa3aTeJbHbBIE U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpPHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEoOXoammble  (HOPMYJIBI  JJII  PEIICHHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAIUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPAaBHEHUN U HEPABEHCTB;

peuarsb palLoOHaJIbHbIE, VppalUOHAIBHBIE, [I0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U apaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YPaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ1a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM allapara aireopsl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUN C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TOHITHAMHU: TpPaPUKA TPUTOHOMETPHUUECKUX
(yHkmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIM3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJISl UCCIIECOBAHUS (PYHKITUM HA MOHOTOHHOCTH
Y OKCTPEMYMBI,

HaxOJUTh HAUOOJIbIlIEe U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMUA HETIPEPhIBHON Ha
OTpE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO I HAXOXKJICHHUS HAWIy4YUIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHAIBHO-d)KOHOMUYECKMX, 3ajJadax, st
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmylion wim
rpaduKom;



CBOOOZIHO OMEpUpOBaTh TMOHATUSIMU: [EPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTApHBIX (YHKUMHA M BBIYHUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TNpUMepe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJcTBaMi MaTeMaTHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
MHOX€ECTBO 1€HCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHnanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CrenenHas GyHKIHS C 12 |
LIEJIBIM ITOKA3aTeIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHN. 15 |
WppanmonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarensHble 10 |
yYpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapumuueckne ypaBHEHUs
6 Tpuronomerpruyeckue BeIpa)keHUS U 2 1
ypaBHEHHUS
ITocnenoBaTeabHOCTH U IIPOIPECCUU 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| HccnenoBanne QyHKIHA ¢ TOMOIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (DYHKITHHA. 14 1
TpuronomeTpuuecke HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucina 10 1
Cucremsl paluOHAIbHBIX, UPPALIMOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUI
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBO 4acoB DJIeKTPOHHbIE
Ne ara uppoBbIe
/i Tema ypoka Beero Kontpoubnbsie IIpakTnuyeckue fll3y‘leﬂl/lﬂ :)Iﬁlil;l;onaTenbﬂue
padoThbI padoThI pecypes:
| MHOXeCTBO, orepanuu HajJ MHOKECTBAMH |
1 UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IprMeHeHrne TeOpEeTUKO-MHOKECTBEHHOTO |
arnapara Jijis peueHus 3ajaqd
Pammonansabie unciaa. OOBIKHOBEHHBIC U
4 JECSITUYHbIE IPOOH, IPOLIEHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
Pammonaneapie uncina. OOBIKHOBEHHBIC U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
6 [Tpumenenue apobeli U MPOICHTOB IS |
pelIeHs TPUKIaJHbIX 3a7a4
7 [Ipumenenue qpoOei U IPOIEHTOB TSt |
pelIeHs TPUKIaJAHbIX 3a7a4
g JleicTBuTenbpHbIE Yncia. PalimonanbabIe U 1
HUppAIMOHATILHBIE YHCIIa
9 ApudmeTrdeckue oneparuu C |
JIEUCTBUTEIbHBIMHU YU CIIAMH
10 Mopyne JEHCTBUTEIBHOTO YHUCIIA U €T0 |

CBOMCTBA




11

12

13

[TpuOmkEHHBIE BBIYUCIICHUS, TIPAaBUIIA
OKpYIJICHHS, IPUKHAIKA U OLICHKA
pe3yJibTaTa BIYUCIECHUN

OCHOBHBIE METOIbI PELLICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

OCHOBHBIC MCTOABI pCICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH H
HEPABEHCTB

15

16

17

MHOrouaeHsl OT OJTHON IEPEMEHHOM.
Jlenenue MHOTOUYI€Ha HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ LeNbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenne cucreM TMHENHBIX YPaBHEHHN

18

19

20

Pemenue cucrem JIMHENHBIX YpaBHEHUI

Marpuna cucTeMsl JINHEWHBIX YPaBHEHUIA.
Onpenenurens MaTpuLpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Onpenennurens MaTpULbl 2X2, €ro
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

IIpuMeHeHne onpenenuTens s PELeHHs
CHCTEMBI JINHEHBIX YPaBHEHUU




22

23

Penenne nmpukinaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemenue npukiaaHbIX 3a7a4 ¢ HTOMOIIbIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KonTtponsnas pabora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHCTBA. CrcTeMsl
JUHEHHBIX ypaBHEHUH"

25

26

27

ODyHKIMS, CIIOCOOBI 3a1aHUs (QYHKITUH.
Bsanmuo o6patnbie pynkimn. Kommosumms
byHKIUH

I'paduk Pynkumuu. dnemMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKIUN

OO6nacth ornpeaesieHus] 1 MHOYKECTBO
3HayeHud pyHkuuu. Hynm ¢pyHkuumu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UETHbie 1 HEUETHBIE PYHKITUU.
[lepnoauueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubonrsiiee 1 HanMeHbIIIee 3HAYCHUE
GyHKIMH Ha IPOMEKYTKE

JluneliHasi, KBagpaTH4Has U IPOOHO-
AuHenHas QyHKIUH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

32

33

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpaPuKOB ITUX PYHKITUN

Crenens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom




Hrrotona

Crenens ¢ LICIBIM TOKa3aTelneM. buaom

34 HeroTona
Crenennast GyHKIUS C HATYpaJIbHBIM U

35 LeNIbIM ToKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 Kontponbhas pabota: "Crenennas
¢ynkuus. E€ cBolicTBa u rpadux"

17 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTEINEHU U €ro CBOMCTBA

33 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU

40 [TpeoOpa3oBaHuUs YHCIIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHHH,
COJIepKalNX CTENEHU U KOPHU
HppanuonaneHele ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIICHUS HppallMOHAIBHBIX
ypaBHEHUU
Wppaunonanbubie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIICHUS] UpPALlMOHAIBHBIX
YpaBHEHUHU
UppanmonansHblie ypaBHeHUs. OCHOBHBIE

44 METO/IbI PELICHUS UPPALMOHAIBHBIX
YpaBHEHUNU

45 PaBHOCHIIbHBIE TEPEXOBI B PEIICHUU




UPPALMOHATILHBIX YPaBHEHHI

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 MPPALMOHAIIbHBIX YPaBHECHUM

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHATIbHBIX YPaBHEHUM

43 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
VPPaLMOHATIbHBIX YPaBHEHUM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK (YHKIIMH OOpaTHOMW CTETNCHH C
HaTypaJIbHBIM I10Ka3aTeNIEM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTelleM
Konrponbnas pabora: "CpoiicTBa u rpaduk

51 KOpHS n-o¥ creneHu. MppannoHansHbie
ypaBHEeHHUA"

57 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CrermneHb ¢ palluOHAIBHBIM MTOKA3aTeNeM U
€€ CBOICTBA

55 [ToxazatenbHast GpyHKIMS, €€ cBOIiCTBA U
rpadux

56 Hcnons3oBanue rpaduka GyHKIUN 115
peneHust ypaBHEHU N

57 Hcnonb3zoBanue rpaduka GyHKIUN 1JIs

pelIeHNs] ypaBHEHHI




IToxazaTennHBIE YpPaBHCHUA. OCHOBHBIE

58 METO/Ibl PEIIECHNUS T0KA3aTEIbHbIX 1
YpaBHEHUU
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

59 METOJbI PEIIEHUS TTOKA3aTENbHBIX 1
ypaBHEHUU
[Toka3zarenbubie ypaBHeHUsI. OCHOBHbBIE

60 METO/Ibl PEILIEHUS TOKA3aTEIbHbIX 1
ypaBHEHUU

61 KonTtponpnas pabdora: "[lokazaTensHas |
¢ynkuus. [lokazarenbHbie ypaBHeHUS"

62 Jlorapudwm yucna. CoiicTBa norapugpma 1

63 Jlorapudm umncna. CoiicTBa Jorapudpma 1

64 Jlorapudm umncna. CoiicTBa jgorapudpma 1

65 JlecaTuuHbIE U HaTypaJIbHbIE JOTapH(PMBbI 1

66 JlecsiTuuHble U HaTypaJlbHbIE JIOTapU(PMBI 1

67 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX |
J0rapuQmbl

68 [Ipeo6pa3oBanue BbIpakeHUH, coaepKalnux |
aorapudmsl

69 [IpeoOpazoBanue BEIpaKEHUA, COASPIKALIMX |
jorapudmsl

70 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U |
rpadux

71 Jlorapudmuueckas pyHkuus, €€ cCBOWCTBA U 1
rpaduk

7 Hcnonp3oBanue rpaduxa QyHKIUH 15 1

peuieHus: ypaBHEHU I




Hcnons3oBanue rpaduka GyHKINUN A5

73 peLICHUs ypaBHEHUI
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBueHusi. OCHOBHBIC

75 METOBI peIIeHUS JIoTapu(HPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHus. OCHOBHBIC

76 METOBI peIIeHUS JIoTapu(HPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUU
JOTapu(PpMHUECKUX YpaBHEHUI

73 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
Jorapu(pMHUUECKUX YpaBHEHUI

79 KonTponsnas pabora: "Jlorapudmuueckas
¢ynkus. Jlorapupmuueckre ypaBHeHus"

20 CuHyC, KOCHHYC, TAHT'€HC U KOTaHI€HC
YHCJIOBOT'O apryMeHTa

31 CuHyC, KOCHHYC, TAHT'€HC U KOTaHI€HC
YKCIIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApPKCHHYC, apKKOCHHYC ¥ apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpyKHOCTb,

84 OIpEAEIEHNE TPUTOHOMETPUUYECKUX

(YHKLIHI YUCIOBOTO apryMEHTa




Tpuronomerpuyeckasi OKpyXKHOCTb,

85 onpeJieJICHuEe TPUTOHOMETPUUYECKHUX 1
(YHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

01 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIPAXKEHUM

9 [Ipeobpa3oBanyre TPUrOHOMETPUUECKUX |
BBIpKEHUI

93 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAXKECHUI

94 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1

95 Pemenne TpuroHoMeTpruUeCcKUX ypaBHEHUI 1

96 Pemenune TpUroHoMeTpUYECKUX YpaBHEHU I 1

97 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Pemenune TpuroHoMeTpuUECKUX ypaBHEHU I 1

99 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHU I 1
KonTponbnas pabora:

101 "TpuUroHOMeTpHUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS 1

rocjienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HUHAYKIOUH

MoHoTOHHBIE B OrpaHUYCHHBIC

103 nocjaeaoBaTeabHOCTH. VicTopus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoneyHo yObIBaromasi reoMeTprUIecKas
nporpeccust

107 Cymma 6eckoHeuHO yObIBaroIei
r€OMETPUUECKOM POTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. Dopmyina cI0KHBIX IPOLEHTOB

109 JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN POCT.
Yucno e. DopMyna CIOKHBIX MPOLEHTOB

110 Hcnonp30BaHnEe IPOrPECCUM [l PELICHHUS
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonrtpomnbHas padora:
"IlocenoBarenbHOCTH U IpOrpeccun’”

112 HenpepriBHble QyHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIHI

114 CaoiicTBa QyHKIIUI HETIPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa QyHKIIUI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pELICHUS

HEPABEHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117
HEPABEHCTB

118 Meton uHTEpBAJIOB JUIsl PELLICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH 1S pereHust 3a1a4

120 [TpuMeHeHnEe CBOMCTB HEMIPEPBHIBHBIX
(GyHKUMN 1715 pelIeHus 3a1aq

121 [lepBast u BTOpas Mpou3BOAHbIE (PyHKIUU

122 OrnpezenieHne, reOMETPUUYECKUM CMBICTT
MIPOU3BOIHOMN

123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOIHOM

124 VYpaBHeHMe KacaTeabHON K rpaduky
byHKIIUN

125 VYpaBHeHMe KacaTeabHON K rpaduky
byHKIMHA

126 [Tpon3BoIHBIE 3JIEMEHTAPHBIX PYHKLUI

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIMA

128 [IpousBonHas CyMMBbl, IPOU3BEACHMS,
YaCTHOT'O M KOMIIO3UIUHU (PYHKIIUH

129 [TpousBoHast CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIIMHU (PYHKIIUH

130 [TpousBoaHast CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (HYyHKIUH

131 KonTtponbnas padora: "[IponszBoanas”

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS




3HaHui: "YpaBHeHus"

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs

133 3HaHui: "OyHknun" !
134 Wrorosas koHTpoJbHASA paboTa 1 1
135 Hrorosast koHTpoIbHAs paboTa 1 1
136 HOBToPeHI/Ie, 000011IeHNE, CHCTEMATH3AINS !
3HAHHUH
OBILEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJabHbIe
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
MCCIICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

[Ipumenenne npou3BOHON K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCleIOBaHUIO (PYHKIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio (PyHKIUH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

Haxoxnaenue HanOOJIBIIET0 U

HaVMEHBIIIETO 3HAYEHUS HEMTPEPBIBHON

(GyHKIUM Ha OTpe3Ke

Haxoxnenue HauOOJIbIIErO U




HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(GbyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIbIIEro U

HAaUMEHBIIETO 3HAUYEHUS HENPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

10

Haxoxneaue HauOOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPBHIBHON
(GYHKIIMU Ha OTpE3Ke

11

12

13

14

Haxoxnenne HanOoOJIbIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
GyHKINU Ha OTpE3Ke

Haxoxxnenue HanOoJbIIero 1
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(GyHKIIUM Ha OTpe3Ke

[Ipumenenne nponu3BOIHOM IS
HAXO0XIEHUS HAaUJTy4Ilero pelIeHus B
MPUKJIAAHBIX 3a7a4ax

[IpuMeHeHne npou3BOJHON [
HAaXO0XIECHNs HaWIy4Ilero peleHus B
IIPUKJIAHBIX 3a7a49ax

15

[TpumeneHnne npou3BOIHOM IS
OTpe/IeTICHUSI CKOPOCTU U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION WK
rpaduKom

16

[TpumeneHnne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION HITH
rpadgukom




17 Kommnosumus hyHkmmi

18 Kommosurus ¢pyHKIuit

19 Kowmnozunus dyHkuit

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJIUHATHON TUIOCKOCTH

)1 I'eomerpuueckue 0Opas3pl ypaBHEHUN Ha
KOOPJAWHATHOM INIOCKOCTH

” Kontponbnas padota: "UccnenoBanue
GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

2 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIie 37IeMEHTAPHBIX (QYHKITUH.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

)5 [TepBooOpasHbie dNeMEHTapHBIX QYHKITUH.
[IpaBuia HaX0XIEHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
WHTErpaa

7 Brruucnenue onpenenéHHoro HHTerpaza
o gopmyine Horotona-JleliOnuna

73 Briuucnenue onpenenéHHOro MHTErpaia
o ¢opmyne Hprotona-JleiiOuua

79 [IpumeHneHue nuHTerpaia g HaX0XKACHUS
I0MIAIeH TUIOCKUX QUTYP

30 [IpumeHneHue nHTerpana g HaX0XACHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pemenuit AudpepeHnanbHbIX

ypaBHEHUH




[Tpumeps! pemenuit auddepeHInaIbHbIX

32 .
ypaBHEHHH
MatemaTtuueckoe MOJEIUPOBAHHE

33 pealbHBIX MPOIECCOB C MOMOIIBIO
mudepeHIMaTbHBIX YPAaBHCHUH

34 KonTponbnas pabora: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapUKu
OT60p KOpHEN TPUTOHOMETPUUECKUX

40 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpPaBHEHUH C TOMOILBIO
TPUTOHOMETPHYECKONW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKONW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOLIBIO




TPUTOHOMETPHYECKON OKPYKHOCTH

Pemrenne TpuroHOMeTpU4ECKUX

44
HEpPaBEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB

46 Perienue TpUroHoMeTpHUUECKUX
HEpPaBEHCTB

47 Pemenue TpuroHomMeTpuuecKux
HEpPaBEHCTB
Kontponsnas padora: "I'paduku

48 TPUTOHOMETPHUECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/1bI PEeILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/BI PELLICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

5 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/BI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PELLICHUS

norapuMIUYECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

37 HppaLMOHAIIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILIEHUS
UppalOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHAIIbHBIX HEPABEHCTB
60 OcCHOBHBIE METOABI PELLIEHUS
HppaLMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLeHus
UppaloOHAIbHBIX YPaBHEHHUH
2 I'paduueckue METOIbI pEeLICHHUS
UppaLMOHATIbHBIX YpaBHEHUI
63 I'paduueckue MeTo bl peLIeHus
IIOKA3aTeIbHBIX YPABHEHUN
64 I'paduueckue MeTo bl peLIeHUs
IIOKAa3aTeIbHbIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
Jorapu(PMUUECKUX YpaBHEHUI
66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'padnueckue MeToabl pemeHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padmueckue MeToabl pemeHus
68 MOKa3aTeIbHBIX U Jorapu(pMUUecKux
YpaBHEHU
I'paduueckue MeTOIbI peIeHUs
69 MOKa3aTeIbHBIX U Jorapu(pMUUecKux

YpaBHEHUI




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOorapu(pMUUecKux
HEPaBEHCTB

KonTponbnas padora: "UppannoHaibHele,
noKa3aTesbHble U JJorapudmuyeckue
HepaBeHCTBA"

73

KomriexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMIIJIEKCHOT'O YHCIIa

74

75

76

KomriexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHUEcKas (OpMbI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0paxkeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TNIOCKOCTH

N300pakeHNe KOMIIEKCHBIX YHCEN Ha
KOOPJAMHATHOMN MJIOCKOCTH

®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YHClia

80

81

®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUJIEKCHOTO YHUCIIa

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJII JJIA




peuieHus GU3NYEeCKUX U FreOMETPUIECKUX
3a1a4y

Kontponbnas padota: "KomrmiekcHbie

82 \
qucna

83 HatypanbHble u 1enble uncia

84 HarypanbHblie u 11e1ble yncina

85 [IpuMeHeHne NpuU3HAKOB ACIUMOCTH
LETBIX YUCE

26 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LETBIX YU CE

g7 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
nenbix uncen: HOJ u HOK

28 [IpuMeHeHne NpuU3HAKOB ACIUMOCTH
nensix yrcen: HOJl n HOK

29 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MOIYJIIO
[IpuMeHeHne MPU3HAKOB ACTUMOCTH

91 LETIBIX YHCell: anroput™ EBkimna st
perieHus 3a/1a4 B IENbIX YHCIIax

9 Kontponbras pabota: "Teopus menbix
yucen"
Cucrema v COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI-
CJIeJICTBUS

04 CucreMa 1 COBOKYITHOCTb YPAaBHEHU.

PaBHOCHIBHBIE CUCTEMBI U CHCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUN

OCHOBHEBIE MCTOJbI pCHICHUSA CUCTCM U
96 COBOKYITHOCTEW MPpallMOHATIBHBIX
YpaBHEHUU

OcHOBHBIE METOBI PELICHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUI

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYITHOCTEH JIorapu(pMU4ecKux
ypaBHEHUN

OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
100 COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUI

IIpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3

101 pa3aMyYHbIX 00JacTel HayKH U peaslbHOM
YKWU3HH, HHTEPIIPETALUs TOJITYyYEeHHBIX
pe3yJIbTaToOB

[IpuMeHeHne cucTeM K pEelIEHUI0
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3

102 pa3aMyYHbIX 00JacTel HayKH U peaslbHOM
YKWU3HH, HHTEPIIPETALUS TOJTYyYEHHBIX
pe3yJIbTaToOB




103

IIpuMeHEHNE HEPABEHCTB K PEIICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3nuYHBIX 001aCTeH HAYKH U PeaTbHOM
KU3HU, HHTEPIIPETALUS TI0JyYCHHBIX
pe3yJIbTaToOB

104

105

Kontposbnas padora: "Cuctemsl
palMOHAIBHBIX, UPPALMOHATBHBIX
MMOKa3aTeIbHBIX U JIOrapu(PMHIECKUX
ypaBHeHUH"

PammonansHabie YpaBHCHU C I[TapaMCTpaMn

106

PanmonansHble HEpaBEHCTBA C
rapaMeTpamu

107

108

PanyoHaneHbIE CUCTEMBI € ITapaMeTpaMu

HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpaMu

109

110

111

HppanmoHanbHbIe CUCTEMBI C
rapameTpamu

IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

IlokazaTenbHbIE CHCTEMEI C napamMeTpamMu

112

113

Jlorapudmuueckue ypaBHeHus,
HEpaBEHCTBA C TTapaMeTpaMu
Jlorapudmuueckue CUCTeMBI ¢
napameTpamu

114

TpuronomeTpudeckre ypaBHEHHUS C
rapameTpamMmu

115

Tpuronomerpuveckrne HepaBeHCTBA C
napameTpamu




116 TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u uccienoBaHue
17 MaTEeMaTHUYECKUX MOJIENIeH peabHbIX
CUTYyallUi C MOMOIIbIO YPaBHEHUH C

napameTpamu

[TocTtpoeHue u uccnenoBaHue
118 MaTEeMaTHYECKUX MOJIENIeH peabHbIX
CUTYallMi C OMOIIBIO CUCTEM YPaBHEHUIA

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTEMATHYCCKHUX MOIIGHGﬁ PCATIBbHBIX
CUTYallMi C OMOIIBIO CUCTEM YPaBHEHHIA

C rmapamMeTpamMu

KonTponbnas pabora: "3anauu c

120 "
napameTpamu

121 [ToBTOpenue, 06001IeHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,

122
cUCTeMaTu3auus 3HaHui: "YpaBHeHus"

[ToBTOpenue, o6o0mEeH e,
123 cucTeMaTu3alus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, o6o0mEH e,
cuctemaTtusanus 3Hanuii: "HepaBencrsa"

[ToBTOpenue, 06061IeHNE,

125
cucremarusanus 3HaHui: "HepaseHncraa"

126 [ToBTOpenue, o6o0mIEHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpeHue, 06001EeHNE,

127 cucrtemaTtusanus 3Hanuii: "IIpousBoanas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IeHNE,
128 cucreMmarusauus 3Hauuii: "lIponsBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001eHNE,
129 cucremarusauus 3Hauui: "lIpousBogHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000MIIECHNE,
130 cucremaTusanus 3Hanuii: "MHTerpan u ero 1
npuMeHenue"
131 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "Oynkuun"
132 [ToBTOpenue, o6o0IIEHNE, |
cucTeMaTu3aus 3Hanuii: "OyHkuun"
133 [ToBTOpenue, 06061IeHNE, |
cucTeMaTu3anus 3HaHui: "Oynkuun"
134 HToroBasi KOHTpOJIbHAsA paboTa 1 1
135 WtoroBas koHTpoJsibHas paboTa 1 1
136 [ToBTOpenue, 06001IeHNE, |
CHCTEMATH3alHs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME







IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpamMmmasl CpeaHeEro 06]1161"0 oﬁpasoBa}mﬂ

Yucna ¥ BRIYUCICHUS

1.1

OnepupoBaTb MOHATHSAMH: PpALUOHATIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs! U JIECATUYHAsA JPOOb, IPOLIEHTHI

1.2

1.3

BemonHATe  apudmMeTHueckue  omepalud ¢ PAalUOHAIBHBIMH |
JIEHCTBUTEIILHBIMU YU CIIAMU

BrimonssTh HpI/I6J'II/I)KéHHLIC BBIYUCJICHUSA, UCIIOJIB3YS IIpaBUJid OKPYTJICHU!,
ACJIaThb [IPUKUIKY U OLICHKY pE3yJibTaTa BBIYMCIJICHHI

1.4

OnepupoBaTh MOHATHSAMH: CTENEHb C LEJIbIM IOKa3aTejeM, CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YHCIA, KOPEHb HaTypajbHOW CTENEHH,
UCMOJIb30BaTh MOAXOJANIYI0 (OpMY 3amUCH AECHCTBUTEIBHBIX UYUCEN JUIS
peLICHUs IPAKTUYECKUX 3a]1a4 U IPEICTaBICHUs JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TaHT€HC IPOM3BOJIBHOTO YIJIa;
UCMONb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4Yepe3  OoOpaTHbIE
TPUTOHOMETpHYECKHE (PyHKINU

2.1

YpaBHEHMS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXKJECTBO, YPABHEHHME, HEPABEHCTBO, LENOE,
panuoHaIbHOE, UPPALMOHAIIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE

2.2

BoinonHATe mpeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHHUM M pemaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

24

BeimonHATe mpeoOpa3oBaHusi LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDAKEHMM W pemaTbh OCHOBHBIE THIIBI LEJIBIX, PAalUOHAIBHBIX H
MPPALMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB

HpI/IMeHHTL YpaBHCHHUA W HCPABCHCTBA JIA PCIICHUA MATECMAaTUUCCKHX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

2.5

MonenupoBaTh peanbHble CHUTyallud Ha s3bIKe anreOpbl, COCTaBISAThH
BBIPAKCHMsI, YPAaBHEHMS, HEPABEHCTBA II0 YCIIOBHUIO 3aJa4d, MCCIIEJ0BATh
MOCTPOCHHBIE MOJICNIN C MCIIOJIb30BAaHUEM arlrapara ajareopsl

OyHKIIMU U TpaduKn

3.1

OnepupoBaTh MOHATUAMU: (QPYHKIHUS, CIOCOOBI 3agaHust QyHKIMH, 00IacTh
ONpeNeNieHusT W MHOMKECTBO 3HAYeHMH (QyHKUUHM, Tpaduk (yHKIUH,




B3aUMHO 00paTHbIe QYHKIUN

OnepupoBaTb MOHATUSAMH: YETHOCTH W HEUETHOCTh (QYHKIHUH, HYJIU

32 (GYHKITUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN 1)1 pEIICHUs] ypaBHEHUI
34 CtpouTth U yuTaTh rpaduKu TUHEWHOW (YHKINHU, KBaAPATUIHON (YHKINH,
CTETIeHHO! (DYHKIIUU C LEJIBIM MTOKa3aTeIeM
Hcnonw3oBarh rpaduku (QyHKUMHA Ui HCCIENOBAHHS MPOIECCOB U
3.5 3aBHCHUMOCTEH MpH peIIeHUH 3aJad M3 JPYrHuX Y4eOHBIX NPEIMETOB U
pealbHOM JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEX]Ty BEITMIMHAMHU
4 Hayana marematnueckoro aHanusa
41 OnepupoBaTh MOHATUSMH: IIOCIIEAOBATEIBHOCT, apudMeTHueckas W
' reoMeTpUYecKasl Iporpeccuu
40 OnepupoBaThb TOHATUAMU: OECKOHEYHO YObIBaromias TeoMeTpuyecKas
' nporpeccusi, cyMMma 6€CKOHEYHO yOBIBAIOIIECH reOMETPHUIECKON TPOrpeccuu
4.3 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonb3oBath CBOMCTBA IOCJENIOBATEIBHOCTE M IMPOTpeccUuid  AJis
’ pelleHUs peabHBIX 3ajad IPUKIAJHOTO XapaKkTepa
5 MHoxecTBa U JIOTHKa
5.1 OrniepupoBaTh NOHIATHSIMU: MHOXKECTBO, ONIEpaIlui HaJ MHOKECTBaAaMHU
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar JJis  ONUCaHUA
5.2 peabHBIX MPOIIECCOB U SBICHUH, MPHU PEIICHUU 3a/1a4 U3 JPYTUX YUeOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSIMU:  ONpEJENIEHUE, TEOpeMa,  CIEJCTBUE,
JI0Ka3aTelIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/ILHOI NPOrpaMMbl CpelHero 001ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHAMH: HaTypalbHOE, LEJI0€ YHCIO0; HCIHOIb30BaTh
1.1 MIPU3HAKU JEIUMOCTU LIEJIBIX YHUCEI, PA3JIOKEHHWE YHCiIa Ha IPOCThIE
MHOXKHUTENH JIJIs1 pelIeHUs 3a7a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHB C PAIlMOHAIBHBIM [TOKA3aTEIEM
13 OnepupoBaTh MOHATHIMH: JOrapudM Yucia, ACCITUYHBIC M HATypaTbHBIE
' sorapruQMsI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [IpuMeHATH CBOMCTBA CTENEHM [UIs TpeoOpa3oBaHUs  BBIPAKECHUH,




ONCprUpOBaTh IMOHATHUAMMU: II0KA3aATCIIBHOC YPAaBHCHUC W HCPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKA3aTCIIbHBIX ypaBHeHHfI U HCPAaBCHCTB

22

2.3

BeimonHATe TpeoOpa3oBaHus BBIPAKEHUU, COAEPIKAIIMX JIOTapu(MBI,
ONEepPHPOBATH MOHATHAMU: JIOTapU()MUUECKOE ypaBHEHHE M HEPaBEHCTBO;
pemaTb OCHOBHBIE THIIbI JJOTApU(PMHUUECKUX YPaBHEHUN 1 HEPABEHCTB

HaXOI[I/ITB peIICHUA HpOCTGfII.HHX TPUTOHOMCTPHUYCCKHUX HCPABCHCTB

24

OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PEILEHUE;
MCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH JJI PELICHHUs IPAKTUYECKUX
3a1a4

2.5

2.6

HaxomuTe pemieHus npocTenmx CUCTEM U COBOKYITHOCTEN pallMOHAIBbHBIX
YpPaBHEHUM U HEPABEHCTB

MO,Z[CJII/IPOBEITL pCaJIbHbIC CHUTyallUM Ha A3BbIKC anre6pLI, COCTaBJIATH
BBIPpAXKCHUSA, YPABHCHUA, HCPABCHCTBA U CUCTCMbI II0 YCJIOBHUIO 3a/lda4iH,
HCCIICA0BATh MOCTPOCHHBIC MOJCIN C UCITIOJIB30BAHUECM aIlrapara anre6pm

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIUSA, MPOMEXKYTKH
MOHOTOHHOCTH (YHKIHH, TOYKH HKCTpeMyMa (yHKIHH, HauOOJIbIIee |
HaMMEHbIIee 3HAaYeHUs (DYHKIMH Ha MPOMEXYTKE; MCIOIB30BATh WX JUIS
uccienoBaHus PyHKIMH, 3aJaHHOU IrpaduKoM

3.2

33

34

OnepupoBaTh MOHATHAMH: IpaUKU MOKa3aTEIbHOM, JOrapupMuIecKkon u
TPUTOHOMETPUYECKUX (QYHKIMM; H300pakaTh HMX Ha KOOPAWHATHOU
IJIOCKOCTH U UCIIOJIb30BATH IS PEILICHUs] YPaBHEHUH U HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM TIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y UCIIOJIb30BATh UX JIJISl PEILICHUS] CHCTEMbI TMHEHHBIX YPABHEHUN
Ucnonb3oBare rpaduku QyHKIUNA 1T UCCIENOBAHMUS TPOIECCOB U
3aBHCUMOCTEH U3 IPYTUX YUEOHBIX TUCIUTUIMH

4.1

4.2

Hauana MmaTemMaTudyeckoro anainza

OnepupoBaTh MOHATUSMU: HETIpepbIBHAs (YHKIMSA, TPOU3BOIHAS (DYHKIUH;
UCIOJIb30BaTh T'€OMETPUUECKUN U (DU3MYECKHI CMBICT TPOM3BOIHON JUIS
peleHus 3a1aq

Haxoauth  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIMM,  BBIYHUCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOT'O (PYHKIIUH
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4.4

Hcnonp30BaTh  MPOM3BOAHYIO  JUIsl  HWCClEeNOBaHWUS  (QYHKIUA  Ha
MOHOTOHHOCTh M JIKCTPEMYMBI, IPUMEHATh PE3yIbTaThl HUCCIAEAOBAHUS K
MOCTPOEHHUIO IPapUKOB

Hcmons30BaTh MMPOU3BOAHYIO IJId HAXOXACHHUA HAWITYy4dIICTO PCIICHHUSA B
MNPUKIIAAHBIX, B TOM YHUCJIC CONUAJIBHO-3KOHOMUYCCKHUX, 3aadax

4.5

OnepupoBaTh MNOHATHUSMH: TE€pPBOOOpa3Has M HWHTErpal; IOHUMATh
reOMEeTPUYECKUi U (PU3MUECKHI CMBICIT HHTETpaja

4.6

HaxonuTh mepBooOpa3Hble 3JIEMEHTApHBIX (YHKINH, BBIYUCISITh HHTETPAT
o ¢popmyie Hrrorona — JleiiOnuna




4.7

Pemiats MPUKJIAAHBIC 3ada4u, B TOM YUCIIC COLUAIbBHO-DKOHOMHWYCCKOIo "
(1)I/I3I/I‘I€CKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYCCKOI'O aHaIn3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

Koxa
1 Yucna v BBIYKCICHUS
Panmonanbupie  yuciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE JPOOM, HPOLEHTHI,
11 OeCcKOHEeUHbIE NTepUoANYECKHEe IpoOU. Apr(pMeTHUeCKre ONepalny ¢ palMoHaJIbHbIMU
' quciIaMu, IpeoOpa3oBaHus YUCIOBBIX BelpakeHUil. [Ipumenenue npo6eil 1 npoueHToB
JUIS PEeLIeHUs IPUKJIAJHBIX 3a/1a4 U3 PA3JIMYHbIX OTpaciel 3HaHUM U pealbHOM KU3HU
JeiicTBuTenpHbIC Yncia. PanoHanbHbIe U HppAaLMOHATBHbIC YiCcia. ApuMeTHIeCKHe
1.2 omepamuu ¢ JecTBUTENBHBIMU 4YuciaMu. [lpuGnukE€HHBIE BBIUUCIEHMS, IpaBUiIa
OKpYTJICHHUs, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIUUCIICHUI
Crenenb ¢ niensiM nokaszareneM. CtangapTHas popmMa 3anucu AeCTBUTEFHOTO YHCIA.
1.3 | Hcnonb3oBanue noaxonsuie (Gpopmbl 3amucu A€UCTBUTENbHBIX YUCEN Ul PEILCHUs
MPAKTUYECKUX 3a7a4d U MPEeACTaBIECHUS JaHHbBIX
14 ApudpmeTnueckuii KOpeHb HaTypalbHOM cTeneHu. JleHcTBusS ¢ apupMeTHuyecKuMu
' KOPHSIMHM HaTypajibHON CTENIEHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPe0Opa3oBaHus
5 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHil. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmyisl
)3 VYpaBHeHHe, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
HUHTEPBAJIOB
2.4 Pemenue 1ensix U JpoOHO-PALMOHATBHBIX YPaBHEHU 1 HEPABEHCTB
2.5 Pemrenne nppalimOHaNIBHBIX YPaBHEHNUI U HEPABEHCTB
2.6 | Pemenue TpUTOHOMETPUYECKUX YPaBHEHUI
57 [IpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHHI0 MaTeMaTHUECKHX 3aJa4 U 3a/1a4 U3
' pa3IMuHbIX 00JacTel HayKH U peaIbHOM JKHU3HU
3 @yHKUUHU U TpapUKU
31 Oynkuus, crnocodbl 3amanus ¢yHkuud. I'paduk QyHkuun. BzaumHOo oOparHbIE
' GyHKIUH
39 O6nactp ompeneneHuss W MHOXECTBO 3HadeHWd ¢yHkumu. Hymm dyHKImM.
' [TpomerxyTKH 3HaKONOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKLIUU
33 CrenenHast (GyHKUHMS C HATYpaJbHBIM M LIENbIM IoKa3aTeneM. E€ cBoiicTBa u rpaduk.




CaoticTBa U rpaK KOPHSI 11-OW CTETICHH
34 TpuronomeTrpuyeckass OKPYKHOCTb, OIpeAeNieHUe TPUTOHOMETPUUYECKUX (HYyHKUIUH
' YHCIIOBOTO apryMEHTa
4 Hauana MaremaTrnueckoro anaausa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs  MOCIEAOBaTeIbHOCTEH. MOHOTOHHBIC
' 0CJIEI0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
49 reoMerpuueckas mnporpeccus. Cymma OeckOHEYHO YObIBalOIIeld TIeoOMEeTpHUYeCKOn
' nporpeccur. Popmyna CHOXKHBIX NPOLEHTOB. MCMOJNBb30BaHUE MPOrPECCUU IS
pELICHHS peaIbHBIX 3aJa4 IPUKIIAJHOTO XapaKTepa
5 MHOXecTBa U JIOTuKa
MHoxecTBO, omepanud Haj MHOXecTBamMu. [luarpammbl Oinepa — Benna.
5.1 [IpumeHeHre TEOPETUKO-MHOKECTBEHHOIO —anmapara i OINHMCAaHUsS PEAbHBIX
MIPOIIECCOB U SIBJICHUH, PHU PEIICHUH 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB
52 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYUCICHUS
1.1 HatypanbHblie u nensle uncna. [Ipu3Haku eIMMOCTH HEIbIX YUCEN
1.2 CreneHs ¢ pallMOHATBHBIM MoKa3areneM. CBOWCTBA CTETICHH
1.3 Jlorapudm yucna. JlecaTuaHble U HATypadbHbIE JOrapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXEeHH, coepKalux Jorapudmol
2.2 [IpeoOpa3zoBanre BbIpaKeHH, COEPIKALIUX CTENIEHH C PallMOHAIbHBIM MTOKa3aTeleM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
26 CucreMbl TMHEWMHBIX YpaBHEHUN. PellleHne nmpukiIagHbiX 3a7a4 ¢ HOMOIIbIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO0 MATEMATUUYECKUX 3aJ]1a4
' ¥ 33/1a4 U3 Pa3IMYHbIX 00JIACTEH HAYKH U pPeaIbHOM KU3HH
3 DOyHKINUH U TpaPUKH
Oynkuus. [lepuognueckue ¢yHkuu. [IpoMeKyTKH MOHOTOHHOCTH (DYHKIIUH.
3.1 MakcumMyMbl 1 MUHUMYMBl (QyHKIUU. HauOomnblliee W HauMEHBIIEe 3HAUYCHUE
(GYHKIIUN Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue QyHKINH, UX CBOWCTBA U rpauKu
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[oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKu

34 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonp3oBanue rpagukoB GyHKIHHA U1 UCCIIEAOBAHMS IPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYTUX Y4YEeOHBIX MPEAMETOB H
peaabHON KU3HU
4 Hauana maTtemaTudeckoro aHanusa
4.1 HenpepsiBabIe GyHKIIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 GU3MUECKHii CMBICI TPOU3BOIHOM
43 [IpousBoaubie 3nMeMeHTApHBIX (yHKUUNA. DOpMyINbl HAXOXKIEHUS MPOU3BOIHOMN
' CYMMBI, IPOU3BEJICHUS 1 YACTHOTO (DYHKUIUH
[IpumeHeHre TPOU3BOJHOM K HCCIEAOBaHUI0 (YHKIMA HAa MOHOTOHHOCTh H
4.4 9KcTpeMyMbl. HaxosxaeHne HanOONbIIEro M HAaMMEHbBILIEro 3HaYeHUs (QYyHKIUU Ha
OTpe3Ke
[IpuMeHeHnne nMpoOU3BOIHOMN /JIsI HAXOXKICHUS HAWITYYIIEro PEIICHUs] B MPUKIIATHBIX
4.5 3amadax, JUIA ONpEACNCHHs CKOpPOCTH TpoIecca, 3aJaHHOro (GopMysion wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U GuU3NYECKUil CMbICI. Boluricienue uHTErpaia mo

dbopmyne Hetotona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeHEro 0011ero
o0pa3oBaHus

Bnanenne MeronamMM J0Ka3aTenbCcTB, aNrOpUTMaMM pELIEHUs 3ajad;
yMeHue (GOpMYJIHpOBATH W ONEPHUPOBATH NOHATHAMH: ONpEACICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp:KJIEHHE, MPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKONM WHJIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPH PELICHUU 3a/]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUW; yMEHHE  OIEepUpPOBATh
MOHSTHSMM: MHOKECTBO, IOJMHOYKECTBO, OINEpalMy HaJ MHOXKECTBaMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YHCIIe U3 JIPYTUX YYEOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHUE 33/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peUICHUHU 3a1a1

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHCIO, LEJ0e YHUCIO,
CTETICHb C IEJTBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTENICHH, CTETICHD C
parroHaIbHBIM TOKAa3aTelieM, CTETEeHb C JCWCTBUTEIbHBIM IMOKA3aTENIeM,
norapudM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHAIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpaNbHBIX, LEJbIX, PAalMOHAIBHBIX, JICHCTBUTEIHHBIX
YUCCII; YMCHHEC HUCIIOJIB30BAaTh NPpHU3HAKU JACIMMOCTH, HauMEHbBIITNHN O6HH/II>1
JIeNnuTeNh W HauMEHbllee oO0llee KpaTHOe, anroputMm EBkanaa mpu
pELIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH TO3UIIMOHHBIMUA CHCTEMaMHU
CUUCJICHUSA, YMCHUC BBITIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hp606pa3OBaHI/I$I
BBIPOKECHHN CO CTENEHSAMU M Jiorapudmamu, mpeoOpazoBaHus ApOOHO-
palMOHAIBHBIX  BBIPAXKECHUM; YMEHHME  OIEpUPOBATh  IIOHATUSIMU:

MOCJICIOBATEIBHOCTD, apu(MeTHUecKass TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YyOBbIBaroIlas TIe€OMETpHUYECKas IIporpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpanyeckas); yMeTb
IPOU3BOUTH apu(METHYECKHE JACHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAIBHBIE, HpPpalMOHAJIbHbIC,
MoKa3aTeJbHbIe, CTENEHHBIE, JOrapu(MHUYECKHE, TPUTOHOMETPHUIECKUE
YpPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBl, YMEHUE OIIEpUPOBATH
MOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peularb YypaBHEHHS,
HEPaBEHCTBA M CUCTEMBl C IOMOLIBIO pPa3IUYHBIX NPUEMOB; pELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C IAPaMETPOM; IIPUMEHSATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI IJIs PELICHHUS MaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3InvHbIX 00JacTel HayKu U peaibHOM KU3HU

YMeHue omnepupoBarth MOHATUAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpEeMyM (QYHKIMH, HauOOJIbIIEe U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXKYTKE, HempepbIBHas (DYHKIIHMs, aCUMITOTHI Tpaduka
GbyHKIUM, nepBas U BTOpas NMpOU3BOAHAs (YHKIMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICI TNPOU3BOAHOM, mepBooOpa3Has, OmNpeaAeIEHHbIH
UHTETpall; YMEHUE HaxOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIATh  NPOM3BOJHBIE  CyMMBI, TNPOM3BEIEHHS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOOUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GYHKIMY; YMEHHME HaXOIUTh HPOU3BOJIHBIE 3JEMEHTApHBIX (DYHKIHII;
YMEHHE HCIIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOIUTh HaAuOONbIINE W HAaWMEHbIINE 3HAYEHUS (YHKIMNA; CTPOUTH
rpa¢uKd MHOT'OWIEHOB C MCIIOJIb30BAaHUEM alapara MaTeMaTHYeCKOro
aHaIM3a; MPUMEHATh IMPOU3BOAHYIO JJIs HAaXOXKACHHUS HAWIydIlIEero
pelIeHUss B IPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKUX H

bu3MYeCKUX 3aJa4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYpP C TTOMOIIBIO




HHTCrpaia;, HNpUBOAWUTL HNPUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C

noMouibio AudQepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIIUSA,
KOMIO3UIMS (DyHKIMHA, JWHEHHas QYHKUWS, KBaapaTU4Has (QyHKIUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETpPHYECKHE (YHKIWH, MOKa3aTelbHAs |
jgorapupmuueckass (QYHKIMH; YMEHUE CTPOUTh TIpapUKH H3YUYEHHBIX
GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpaduKoB  (QYHKUHUH,
UCMOJb30BaTh Tpa(UKK Ul U3yYEHUs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHnH 33734 W3 JPYTHX YYeOHBIX MPEJAMETOB M 3aJad M3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJy BEJIMYMHAMUY;
UCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMHA JUIsl pellieHUs ypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHO’KECTBA PELICHUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33Ja4l U3 O0JIACTH yHpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3a7a4dd, HCCIEINOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJEINPOBATh
peanbHbBle CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJb30BAHUMEM  ammaparta  anreOpsl,

MHTEPIPETHPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apH(MeTHuecKoe, MeIHaHa,
HauOoJpIlIee U HaMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
uH(OpMaIKIO, IPEJCTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peaIbHbIX MPOIECCOB M SIBJICHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJE C MPUMEHEHUEM Trpaduueckux
METOOB U AJIEKTPOHHBIX CPECTB; rpa)uuecKu MCCIeI0BaTh COBMECTHBIE

HaOJI0/IEHUs C TIOMOIIBIO JUarpaMM paccerBaHUs U JIMHEIHON perpeccun

YMeHue omnepupoBaTh MOHSATHUSAMU: CIyYalHBIA OMNBIT W CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATH




BEPOSTHOCTh C HCIIOIB30BaHUEM TpaUyecKuX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIIMYMHA, paclpenesieHHe BEpOSITHOCTEH,
MaTEeMaTU4eCKOe OXKUAAaHWE, TUCIEPCUsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BEJWYMHBI, (QYHKIMHA  pPacCOpeleNieHHss W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAIBHOTO PACIpEICICHHI; YMCHNE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACTpeAeTICHUNA I PEUICHUs 3ajad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OTIEPHPOBATH TOHATUSMHU: COYETAHUE, NMEPECTAHOBKA, YHCIO COYCTAHHIA,
YHUCJIO  TNEPeCTaHOBOK;, OmHOM  HpIOTOHA;  yMEeHHE  NPHUMEHSTHh
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIICHUs 3ajad; OICHUBAThH
BEPOSITHOCTH PEaIbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUSMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yTia, IJIOCKUN YroJl, IBYIpaHHbIN
YIoJI, TPEXTPaHHBIMA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAJIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy NpsIMbIMH,
Yrojl MEXAYy MNOpsIMOM M TUIOCKOCTBIO, YTOJd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMU; YMEHHE HCIMOJb30BaTh MPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIKAIOIIETO MHpPA; CTPOUTh MaTEeMaTUYECKHE
MOJENIA C TOMOILIbI0 TE€OMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHE MHOTIOIDAaHHUKA,
Ky0, mMapajenenumnes, Opu3Ma, NOUpaMuaa, (Gurypa U TOBEPXHOCTh
BpallleHus, UWIMHIpP, KOHYycC, map, cdepa, miomans chepsl, IIOMmaib
MIOBEPXHOCTU NHUPAaMHUbI, NPHU3MBI, KOHyCa, LWIMHIApPA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO NapajUlesienuneaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHyca, 11apa, pa3BEPTKA IMOBEPXHOCTH, CEUCHMs] KOHyca U LMIMHIPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,




Kacamomasacs cdepbl, IUINHIPA, KOHYCa; YMEHHE CTPOUTb CEYCHUE
MHOTOTPaHHHKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpBl M HOBEPXHOCTH
BpAICHUS, UX CEYCHHS, B TOM YHUCIIC C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTh CBOMCTBA T'€OMETPHYECKHX (DUTYp, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPEENEHHS U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HWX; YyMEHHE MPOBOAUTH Kiaccuukanuoo ¢Guryp mo
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH ¥ B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoA00us, MoM00HBIe (UTYPBI; yMEHHe
pacrio3HaBaTh PaBHbIC W IMOJOOHBIC (UTYpPbI, B TOM YHCJEC B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh T€OMETPUUYECKIE OTHOIICHUS TPU
peLICHUH 3aJa4; HAXOJUTh TCOMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB H
U3 peaJbHOM KHM3HHM; YMEHHME BBIUUCIATH TI'€OMETPUYECKUE BEIUYHHBI
(mHa, yroi, IJOMmAas, OO0BEM, TUIOMAAb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJbI M METOJbl, B TOM YHCIE: IJIOIAAb MOBEPXHOCTH
MApaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHJIpA, TUiomanab chepsl; 00béM Kyoa,
NpSIMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbL, MPU3MBL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BbEMOB MOJIOOHBIX QUTYp

12
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VYmMmenune ONCprUpOBaATh MHOHATUAMU: MPAMOYTOJIbHASA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NpPOM3BEJICHHE BEKTOpa Ha 4YKCJIO, pa3JIOKeHHWE BEKTopa Mo 0Oa3wucy,
CKaJIIpHOE TPOW3BEJCHHE, BEKTOPHOE MPOM3BEICHUE, YOI MEKIy
BCKTOpaMHU; YMCHUC HCIIOJb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJI pCHICHUA TCOMCTPHUICCKUX 3a4aY U 3a/la4 JpYyTHUX y‘-Ie6HBIX npeamMeToB

YMeHne BeIOMpATh MOAXOASIIUA METOJ VTS PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MATEeMATHKU B H3yUYEHUU TMPUPOJHBIX U OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE pacClo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MMPUMEPHI MATEMaTUYECKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKHU




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnble u nensle yncina. IIpusHaku 1eIMMOCTH LENbIX YU CET
12 Panmonaneupie  uncina. OOBIKHOBEHHBIE U JICCATUYHBIC APOOH, TPOLICHTHI,
' OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalIbHOU cTerneHu. JeHcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHON CTENIEHU
14 Crenens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETICHH
L5 CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI
JleiicTBuTenpHbIE YHUCHA. ApHPMETHUECKHE ONepaluud C JACHCTBUTEIHHBIMU
1.7 yrcnamu. [IpuOnukEHHbIE BEIYUCICHHUS, TPABHUIa OKPYTJICHUS, PUKHUJIKA U OIICHKA
pe3yyibTaTa BIYMCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 Kommiekcubie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 enbie u 1poOHO-palIOHATIEHBIE YPABHEHUS
2.2 HppanuoHanpHble ypaBHEHUS
23 TpuronomeTprueckue ypaBHEHHs
24 [TokazarenpHbIC U TOTapUPMUYECKUE YPABHEHHS
2.5 Lemnpie u 1poOHO-paIlOHaTIbFHBIC HEPABEHCTBA
2.6 UppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHbIC U JIOTapUMUIECKIE HEPABEHCTBA
2.8 Tpuronomerprueckue HEPABEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaeanTeab MaTpUIlbl
3 DOyHKINUH U TPaPUKH




Oynkuus, cnocodbl 3amanHus ¢yHkuuu. ['padux ¢ynkumu. B3ammuo oOpaTHbIE

>l ¢ynkuuu. Yétneie n HeuéTHbIe PyHKIMU. [leprnogmueckue GpyHKIMM
OO6nacTp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
) [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIUH.
' MakcumMymbl U1 MUHUMYyMBbl (QyHKUuM. HanGonbliee M HauMeHbllee 3Ha4YeHUE
(YHKLIHU Ha IPOMEXYTKE
13 CreneHHas (QyHKUMSA C HaTypaJllbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckne QyHKINU, X CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknumidi. CBolicTBa  (QYHKIHMA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccuu. @opmyria CI0XKHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaimsa
4.1 [TpousBonHas Gynkuun. [Tpon3BoaHbIe 31eMEHTAPHBIX GYHKINN
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHUs (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaluy HajJ MHOKecTBamMu. J(uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnwucarenbHast CTATUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEpXHOCTU BpaIllCHUS
7.5 Koopaunatsl u BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKoro aHaimsa; 10 kiacc.
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