[Ipunsaro YTBepxaaro

Ha nenarornueckom cosete Hupekrop  MBOY  «COHOI  Ne31 ¢
[Iporokoin Nel ot 29.08.2023 yriryOJIeHHBIM U3y4YEHHUEM OTJENbHBIX
MIPEMETOBY
M.P.Apmues

ITpukaz Ne286 ot 29.08.2023

MYHULMNANbHOE BIOOXETHOE Mopnmcaxo LudpoBoit noanmUcsbIo:
OBLLUEOBPA3OBATESIbHOE MYHULIMNANBbHOE BIOAXETHOE

" OBLLIEOBPA3OBATEJIbHOE YYPEXAEHUNE
YHPEKNEHVE "CPEAHAR "CPE[IHAA OBLLEOBPA3OBATE/IbHAA
OBLLIEOBPA3OBATEJIbHAA LLKOJTA

LUKOMA Ne31 C YIYBIEHHbBIM
Ne31 CYTNYBJIEHHBIM U3YYEHMEM  113yyEHMEM OTAENBHbIX MPEAMETOB"

OTAESIbHbIX MPEAMETOB" [DNata: 2024.03.10 15:36:15 +03'00'

IMPUJIOKEHUE
K ®EJEPAJIBHON OBPA3OBATEJBHON TIPOTPAMME
CPEJHET'O OBIIETI'O OBPA3OBAHMUA

PABOYAS IPOTPAMMA
(ID 4039618)

Y4eOHOro npeamMera «AJjredpa u Ha4YaJIa MATEMATHYECKOr0 aHAJIN3A.
Yriay0J1eHHbIi YPOBEHD)

115t ooyuarommuxest 10 — 11 ximaccoB



INOACHUTEJIBHASA 3AIINCKA

VYyebublii Kypc «AnreOpa M Hauyajga MaTeMaTUYECKOrO aHAIN3a» SBISETCS
OIHUM M3 Hauboyiee 3HAYMMBIX B MPOTPAMME CpEIHEro oOIero odpazoBaHus,
MIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3y AJis
U3yYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JPYroil CTOPOHBI, (OpMHUPYET
JIOTMYECKOEe U aOCTPaKTHOE MBIIUICHUE O0Yy4arolUXcs Ha ypPOBHE, HEOOXOAMMOM
JUI OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHNS, HCTOPHUH, CIIOBECHOCTH U IPYTHX
JUCHMIUTMH. B paMkax maHHOro yueOHOro Kypca oOydarommecs OBIJIaJI€BalOT
YHUBEpPCAJIbHBIM $I3IKOM COBPEMEHHON HaykH, KoTopas (OopMyIupyeT CBOU
JOCTUKEHMSI B MAaTeMaTu4eckon hpopme.

VY4eOHbIi Kypc anredpbl M Hayal MAaTEMaTHYECKOTO aHajau3a 3aKjaJblBacT
OCHOBY JJIi YCHEUIHOTO OBJAJeHUsA 3aKoHaMu (U3UKH, XUMUH, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHJICHIIUN Pa3BUTHUS SKOHOMUKH M OOIIECTBEHHON KU3HHU,
MO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX LHUPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIOJIb30BaTh UX AJIs JajbHEHIIEro oOpa3oBaHUA U B
MIOBCEIHEBHOM XM3HHU. B TO ke Bpemsi oBmajgeHHEe aOCTPaKTHBIMH U JIOTHUECKU
CTPOTMMU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYeCKOro aHall3a pa3BHUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIO0Ka3bIBATh
YTBEPKACHUS C MOMOILBIO MHAYKIMM U paccy’kJaTh NEAYKTUBHO, UCIIOJIb30BATh
00001IeHNEe W KOHKpETU3allMio, a0CTparupoBaHUE M aHaAJOrv, (opMHupyeT
KpEaTHBHOE U KPUTHUECKOE MBIIILICHHUE.

B xonme m3yuenus ydueGHOro Kypca «Anredpa W Hayala MaTeMaTHYECKOTO
aHaim3a» OOydYarolluecs IMOJy4YaroT HOBBIM ONBIT PEIICHUs NPUKIAJAHBIX 3ajad,
CaMOCTOSITENIBHOTO TOCTPOEHUSI MaTeMAaTUYECKUX MOJENEH pealbHbIX CUTYalHM,
UHTEPIIPETALlMA  TONYYEHHBIX  pPEUIEHWM, 3HAKOMSTCS €  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJEC, HAyKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITHSMH U UX aBTOPAMH.

VY4eOHblil Kypc o0ianaeT 3HAYUTEIbHBIM BOCIUTATENbHBIM MOTEHIHAJIOM,
KOTOpBIA peanu3yercs Kak uepe3 YydeOHbI Marepuain, CIOCOOCTBYHOIIMN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 creuuuky ydeOHOH
JESTeNbHOCTH, TpeOyIolel MPOJODKUTENFHON  KOHIEHTPAllMd  BHHUMAHUA,
CaMOCTOSITENIbHOCTH, aKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a TOJY4YEHHBIN
pe3ynbTar.

B ocnoBe Mmeromguku oOydeHus anreOpe M HavalaM MaTeMaTH4eCKOro
aHan3a JeKUT A TeTbHOCTHBIN MPUHIUM 00yUYCHHS.

B crpykrype yueOHOro kypca «Aiuredpa W Hadajga MaTEMaTUYECKOTO
aHaJlM3a» BbIIEJTICHBI CIEAYIOUINE COJepKaTeIbHO-MEeToANYecKue TuHum: «Yucna
U BblUMCIIeHU», «DyHKIMN U rpadukn», «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeMaTHYeCcKoro aHainusa», «MHo)kecTBa U JIOTHKa». Bce OCHOBHBIE



COJIePKATEIIbHO-METOIMUCCKUE JIMHUWA W3Y4YaloTCS Ha TMPOTSDKCHWH JBYX JIET
oOy4eHHs] Ha YpPOBHE CpEIHEro oOIero o0pa3oBaHWsA, €CTECTBEHHO JOIOJHSSA
JpyT JIpyra U MOCTETICHHO HACHIIIAsICh HOBBIMH TeMaMW W paszaenamu. J[aHHBIN
y4eOHBI KypC SBISETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAMHSIET B cebe
collep)kKaHNEe HECKOJIbKUX MAaTeMAaTHYeCKHX JUCIUILIMH, TaKMX Kak anreopa,
TPUTOHOMETPHSI, MATEMATHUYECKUI aHAJIW3, TEOPUS MHOKECTB, MaTeMaTHYECKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaromuecs OBIJIaJeBalOT BcE Ooiee
MIMPOKUM MAaTEMaTHYECKUM aIlllapaToM, Y HUX MOCIeI0BaTeIbHO (popMuUpyeTcs u
COBEPIIIEHCTBYETCS yMEHHE CTPOUTh MaTeMaTHYECKyI0 MOJEIb pPeabHON
CUTYaIllH, IPUMEHATH 3HAHUS, TOJIYYCHHBIC TTPU U3YUCHUH y4eOHOTO Kypca, s
PEIIeHHS] CaMOCTOSATEIBHO CHOPMYIUPOBAHHON MAaTEeMAaTHUYECKOM 3a/lauu, a 3aTeM
UHTEPIIPETHPOBATH CBOW OTBET.

ConeprkarenpbHO-MeTOIMYEeCKas JUHHS «UWcia W BBIYHCICHUS) 3aBepIiacT
dbopMHpOBaHNE HABBIKOB MCIOJIB30BAHMS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00Iero oopasosanus. Ha ypoBHe cpennero oouiero
oOpazoBanusi 0co00oe BHUMaHHE yHensieTcs  (OPMUPOBAHUIO  HABBIKOB
paIOHATBHBIX BBIYHUCICHHUM, BKIIOYAIONIMNX B Ce0S HCIIOJIb30BaHUE Pa3TUYHBIX
dbopM 3amucH YHCIa, YMEHHE JenaTh NPHUKUIKY, BBITIOJHATH MPUOIMKEHHbBIS
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTAMHU. 3HAKOMbIE OOYyYalOIMMMCS MHOXECTBA HATYPAIbHBIX, IEJBIX,
pallMOHAIBHBIX U JCHCTBUTENBHBIX  YHMCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMILJIEKCHBIX YHCel. B KaXaoM W3 O3THX MHOXECTB pPacCMaTPHUBAIOTCS
CBOWMCTBEHHBIE €My cClenu(pUYecKue 3agaud M OMNEepaluu: JeJNeHHUEe HaIeo,
OTICpUPOBAHUE OCTAaTKAMU HAa MHOXECTBE IIEIBIX YHCET, OCOOBIe CBOMCTBA
paIMOHAIBHBIX U UPPAMOHATBHBIX YKCEN, apu(pMETHUECKUE OTepaIluy, a TaKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTCIICHH HAa MHOXKECTBE KOMILIEKCHBIX YHCEIL.
bnaromapsi mocienoBaTenbHOMY PACIIMPEHHUIO KpPyra HCHOJB3YEeMbIX YHCENl WU
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHUS IS PEIICHUs Pa3IuvHbIX 3a1a4
dbopmupyeTCcsi TpencTaBlIeHne O €ANHCTBE MAaTEMAaTHKH KaK HAyKH W €€ poJik B
MIOCTPOCHUU MOJICTICH pEaNbHOTO MHUpPa, HIMPOKO HCIOIB3YIOTCS O00O0OIICHHE U
KOHKpETH3aIHS.

Jluaus «YpaBHCHHS M HEPABEHCTBA» pPEAM3YETCS Ha MPOTSHKCHHH BCETO
0o0yueHUsI Ha YpOBHE CpPEJHEro OO0IIero o0pa3oBaHMs, TMOCKOIBKY B KaXKIOM
pazaene Ilporpammbl MpenycCMOTPEHO pELICHHE COOTBETCTBYIONIMX 3ajgad. B
pesyibTaTe OOydYaroniuecss OBJAJACBAIOT PA3IMYHBIMH  METOJAMH  PEIICHUS
palioHaIbHBIX, HWpPPAIMOHATBHBIX, TOKA3aTENBHBIX, JIOTAPUPMUUYECCKUX |
TPUTOHOMETPHYCCKNX YypaBHCHHM, HEPABEHCTB M CHCTEM, a TakXke 3ajad,
comepxkammx mapaMmerphl. [losydeHHBIE YMEHHS MIUPOKO HCIOJB3YIOTCS TpHU
UCCJIeIOBAaHUM (DYHKIMI C TTOMOIIBIO MPOU3BOIHOM, MIPHU PEIICHUH MPUKIIATHBIX



3a/a4 ¥ 33729 Ha HAXOXKJEHUE HAMOOJBIINX W HAUMEHBINX 3HAYCHUN (yHKIINU.
JlanHast conepkaTelibHasi TMHUS BKJIIOYAeT B ce0s Takke (HOPMUPOBAHHE YMEHUN
BBIMIOJIHATH ~ pacy€Tsl MO  QopMynaMm, MNpeoOpa3oBaHUs  palMOHAIBHBIX,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKe BbIPAXKEHUH,
colepkalluxX CcTeneHu U Jjorapu@mel. brarogaps u3ydeHuro anreOpandyeckoro
Marepuanga IMPOUCXOAUT  JNAIBHEWIIEE  pPAa3BUTHE  AITOPUTMUYECKOTO H
aOCTPAaKTHOTO MBIILIEHUSI OO0yYaromuXxcs, GOPMHUPYIOTCS HABBIKU JETYKTHUBHBIX
paccykJieHuid, pabOThl C  CHMBOJIBHBIMH  (OopMaMH,  IPEICTABICHUS
3aKOHOMEpPHOCTE M 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. Anre0Opa
npemnaraetT d(PQGEeKTUBHBIE WHCTPYMEHTBHI [UJISI PEMICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3374, HArJIsJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaQUKA» TECHO
neperyieTaeTcs ¢ APYTUMMH JIMHUSMH y4eOHOro Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEILHOCTD U3yUEHUs MaTepuana. M3yuenue cTeneHHoun,
MOKa3aTeNIbHOM, JIOTapuPMUIECKON U TPUTOHOMETPUUIECKUX (QYHKIIUMA, UX CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN NJIsi pelIeHus 3ajad U3 JPYruX yueOHBIX
MPEIMETOB U PEAIBHOM KU3HU TECHO CBSI3aHO KAK C MAaTEMATUYECKUM AHAIU30M,
TaK ¥ C pEIICHWEM ypaBHEHHN U HepaBeHCTB. I[lpu 3ToM Ooiibllioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYJIaMU 3aBUCUMOCTH MEXKIY
pa3TUYHBIMU BETUYMHAMH, MCCIIEIOBATh TMOJyYeHHbIE (YHKIHUU, CTPOUTH HX
rpaduku. Marepuan 3Toi cojiepKaTeIbHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHUU
M HAaBBIKOB, MO3BOJIIONINX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIWYAHAMU B
paznu4HON (dopmMe: aHATUTHIECKOHW, Tpaduueckoir M cioBecHOW. Ero m3ydeHwue
CIIOCOOCTBYET Pa3BUTHIO  aJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETH3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxxarenbHasg nuHUs «Hadama mMaTeMaTM4ecKoro aHajau3a» IO03BOJISET
CYHIECTBEHHO PACUIUPUTh KPYT KaK MATEMATUYECKUX, TAK WM MPUKIAJAHBIX 3a/ady,
JOCTYMHBIX OOYYarOMIMMCS, TaK KaK Y HHUX MOSBISETCS BO3MOXKHOCTh CTPOUTH
rpa@uKd CIOXHBIX (YHKIHM, ONpeAeNsaTh WX HauOOJbIINE W HAWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAN (QUTYp U OOBEMBI Tel, HAXOJUTh CKOPOCTU U
YCKOpEeHHs IpoleccoB. JlaHHas coaepKaTenbHas JHUHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TIOCTPOCHUS MATEMATHYECKUX MOJECIECH pEalTbHBIX CUTYyallUi,
MO3BOJIAET HAXOJAUTh HAWIyYllee pelIeHWe B TMPUKIAAHBIX, B TOM YHCIIE
COIIMAJIbHO-O)KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYE€CKOTO
aHayM3a CrocoOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaIbHO-JIOTUUYECKOTO0 U
KPEAaTUBHOTO MBIIJIEHUS, (POPMUPOBAHUIO YMEHUN paclio3HaBaTh MPOSBICHUS
3aKOHOB MaT€MaTUKU B HayKe, TEXHUKE M UcKyccTBe. OOyuaromuecs: y3HAIOT O



BBIJJAIOIINXCST PE3yJIbTaTaX, IMOJYYEHHBIX B XOJ€ PAa3BUTUS MATEMATHKU Kak
HAyKH, ¥ 00 UX aBTOpax.

CopeprkatenbHO-MeTOMYECKass TuHUS «MHOXKeCcTBa M JIOTMKa» BKIIIOYAET B
ce0si DJIEMEHThl TEOPUHM MHOXKECTB U MAaTeMaTHYECKOM JIOrMKH. TeopeTuko-
MHOECTBEHHBIE MIPEJACTaBICHUS MPOHU3BIBAIOT BECh KYPC IMIKOJIBHOM MaTEMaTUKH
U TIpeiaraloT Hau0oJiee YHUBEPCATbHBIM S3BIK, OOBEIUHSIONINA BCE pa3eibl
MaTeMaTUKH W €€ TPWIOKEHHUM, OHU CBS3BIBAIOT pa3Hble MaTEMAaTHYECKHE
JUCHUIUIMHBL W MX TMPWIOKEHUs B eauHoe uenoe. [losTomy BaxkHO [aTh
BO3MOXKHOCTh OOy4Yaromemycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIM SI3bIK
COBPEMEHHOM MaTeMaTUKH U UCIOJIb30BAaTh €r0 ISl BHIPAXKEHUSI CBOMX MBICIIEH.
JpyruM BaXXHbIM MPU3HAKOM MATE€MAaTUKU KAaK HayKd CleayeT IpU3HaATh
CBOWCTBEHHYIO €W CTpOroctb OOOCHOBAaHUW U CIEJOBAaHUE OIPEACIEHHBIM
npaBWJiaM  TMOCTPOEHUS  JIOKA3aTeJIbCTB.  3HAKOMCTBO  C  DJJIEMEHTaMU
MaTeMaTU4eCKOW JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4aroIIMNXCsl, TO3BOJISIET UM CTPOUTH CBOM PACCYKICHUSI HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKH KPUTHUECKOTO MBIIIICHUS.

B yuebnom Kkypce «Ainrebpa W Hayalla MaTeMaTUYECKOrO0 aHaU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHbI
CrocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJENeHd pealbHbIX
CUTyalluid, HCCIIEIOBAHUS HTUX MOJICJIE C MOMOIIbIO almapara anredopbl U
MaTeMaTUYeCKOro aHaldu3a, HHTEPHpETalMy IOJYyYEeHHBIX pe3yJbTaTtoB. Takue
3a/laHusl BIUIETEHBI B KXK]IbIN U3 pa3/ieloB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HCIOJB3YETCS ISl PelIeHUs] MPUKIaAHbIX 3aaad. [lpu
pElICHNH  pEabHBIX  MPAKTUYECKUX  3amad  oOydJaromiuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMYy.
JlestenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHu3yeTCs B MPOIIECCEe U3YUCHUSI BCEX TEM YUueOHOro Kypca « Anredpa v Havasa
MaTeMaTU4YeCKOro aHaJIN3ay.

Ha wu3ydenune yueOHOro Kypca «AnreOpa W Hadala MaTeMaTHYE€CKOTO
aHanm3a» otBojauTcsa 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yucaa 1 BBIYMCICHUSA

Panmonansupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOILICHTHI,
OeckoHeuHble Mepuoanueckue Apodu. Ilpumenenue npoOeld ¥ NPOLEHTOB IS
penIeHus MPUKIAJAHBIX 3a/1a49 U3 PA3JIUYHBIX OTPACIIEd 3HAHUM U PEAIbHOW JKU3HHU.

JenictBurenbHble 4uciaa. PanuoHanbHble W UMPpAlMOHAIBHBIE 4HCIIA.
Apudmernueckre  omepalMu ¢ JICWCTBUTEIbHBIMU  4YuclaMd.  Mojayiib
JEeUCTBUTEIBHOTO YKciia U ero cBoicTBa. [IpubnvkéHHbIC BHIUMCICHUS, TTPaBUIIa
OKpYIJIEHUS], IPUKHUIKA U OLICHKA PE3YyJIbTaTa BIYHNCICHUM.

Crenenb ¢ uenbiM mnokaszareneM. buHom Hbrorona. Hcenosb3oBanue
MOAXOASIIEH (OPMBI 3aMKUCH ACHCTBUTEIBHBIX YUCEN ISl PEIICHUS MTPAKTUYECKUX
3a71a4 ¥ [IPEACTABJICHUS JAHHBIX.

ApudmMernyeckuii KOpeHb HaTypaJlbHOM CTENEHHU U €ro CBOICTBA.

CreneHp € pauuMoOHAJIBHBIM IIOKa3aTeneM M €€ CBOMCTBA, CTEIEHb C
JIEUCTBUTEJBHBIM II0Ka3aTeIIEM.

Jlorapudm uymcna. CpoiictBa mnorapudma. [lecsTuuHbie W HATypalbHBIC
Jorapu@mel.

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCIJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC U apKTAHT'€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHUSI UM YpaBHEHHS-CIEACTBUA. HepaBeHCTBO,
penIeHue HEPABEHCTBA.

OCHOBHbBIE METO/IbI PEIICHUS 1ENbIX U APOOHO-PALMOHAIBHBIX YPABHEHUN U
HEpAaBEHCTB. MHOrO4YJI€Hbl OT OJHOW MNepeMeHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWIEH C ocrarkoM. Teopema be3y. MHOrowiensl ¢  UEIbIMU
koappunmentamu. Teopema Buera.

[IpeoOpazoBaHus YMCIOBBIX BBIPAKEHUN, COACPIKAIINX CTETICHU U KOPHHU.

HppauronanbHbie YPaBHEHUS. OcHoOBHbIE METO/IbI peLIeHus
VPPAlUOHAIBHBIX YPABHCHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOJbl PELICHHS IOKa3aTEIbHbIX

YPaBHEHUM.

[IpeobpazoBanue BeIpaKEHHIA, COIEPKALINX JOTapru(MBI.

Jlorapudmuueckue ypaBHEHHUS. OcHOBHbIE METO/IbI pelieHus
jorapu(MUUECKUX YPABHEHUH.

OcCHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXECHUH. PellieHue TpPUroHOMETPUYECKUX YPABHEHU .



Pemienne cucreM JHMHENMHBIX ypaBHEHHMU. Marpuma CHCTEMBI JMHEHWHBIX
ypaBHeHHl. OnpenenuTenb MATpUllbl 2X2, €ro TreoMETPUYECKUH CMbBICI H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, IPUMEHECHHUE ONPEACIUTENS IS PEIICHUS
CUCTEMBbI JIMHEMHBIX ypaBHEHUW. PelleHue NpUKIAaIHBIX 3aJad C IIOMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHUU. lccienoBanue MOCTPOCHHONW MOAEIU C
MOMOILBIO MaTPULL U ONPEIETUTEIEH.

[TocTpoeHne MaTEeMaTUYECKUX MOJENIEN PEATbHOM CUTyaldH C MOMOIIBIO
ypaBHEHHI U HepaBEHCTB. lIprMeHeHHe ypaBHEHHMII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbIX O0JacTel HayKd M pealbHOU
KU3HH.

DyHKUMH U TPaPUKH

@Oyukius, crnocoObl 3amanus (QyHkuu. B3auMHO o00patHble (QYyHKIUU.
Komnosunust ¢ynkumit. 'padux dyHKmu. DieMeHTapHbIE MpeoOpa3oBaHUs
rpa@uKoB QyHKIHMA.

OOsiacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkoum.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIC 1 Heu€THBIe GyHKIMU. [lepuognueckue
bynkuuu. IIpoMexyTKH MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiiee 1 HauMeHblliee 3HaueHus GyHKIIUU Ha TTPOMEKYTKE.

Jlunelinas, kBaApaTudHas W JIpOOHO-TMHEWHAs (YHKIUU. DJIEeMEHTapHOE
UCCIIEJIOBAaHNE U TIOCTPOCHUE UX I'PaUKOB.

CrenenHast (pyHKLHS C HaTypaJbHBIM M LEJIbIM MOKazarenaeMm. E€ cBoiicTBa u
rpa¢uk. CpoiicTBa M rpaduK KOpHS N-OM CTeneHH Kak (PyHKuuM oOpaTHOU
CTENIEHHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHas u norapupmuueckas (yHKIUH, UX CBONCTBA M TpaUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 1S peIICHUs ypaBHEHUH.

Tpuronomerpruyeckas OKPYKHOCTb, OIIPEAEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUIHNA YUCIOBOTO apryMEHTA.

OyHKIMOHAJIbHBIE 3aBUCMMOCTH B peaJbHBIX MpOIEccax U SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHajamn3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHus IOCienoBaTeabHOCTe. Mertoj
MaTeMaTH4YeCKON UHIYKIUU. MoOHOTOHHBIE U OrpaHUYEHHbIE
1ocJieI0BaTeNbHOCTU. VICTOpUS BO3HUKHOBEHHS MAaTE€MaTHUYECKOrO aHaju3a Kak
aHanu3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas mnporpeccuu. beckoneuno yObiBaromiast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuuecKon
IIPOIPECCUHU. JIMHENHBIN U SKCIIOHEHIIMAIBHBIN poCT. Yucno e. Popmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE MPOTpeccMy JUisl PELIEHHs peajbHbIX —3aJad
MPUKIIATHOTO XapaKTepa.



HenpepriBuble (yHkimu U ux cBodcTBa. Touku paspbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (GyHKIMIA HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHS HEPAaBEHCTB. lIprMEeHEHHE CBOWCTB HEMPEPBIBHBIX
GyHKUMNA 1S peleHus 3a1ay.

[lepBast u BTOpas nmpousBoaHble GyHKIMU. OnpeaeneHrue, reoMeTpUuIecKui u
bu3nyecKuil CMBICI MPOU3BOIHOMN. Y paBHEHHE KacaTeIbHOU K rpaduky QyHKINN.

[IpousBognbie  anemeHTapHbIX  QyHKiuid.  [IpousBomHass  CyMMbl,
IPOU3BEIECHUS, YACTHOTO U KOMITO3ULIMU (PYHKITUH.

MHo:xecTBa U JIOTHKA

MHOK€eCTBO, oOnepanuu HaJ MHOXECTBAaMH M HX CBOMCTBA. [[narpammbl
Oitnepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXECTBEHHOTO —ammaparta s
ONMCAaHUSl PEAJbHBIX IPOLECCOB U SBJICHUW, MPU PELICHUM 33a4a4 U3 APYTHUX
y4eOHBIX MMPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEICTBHE,
JI0KA3aTeNbCTBO, PABHOCUIIBHBIE YPABHECHMUSI.

11 KIIACC

Yucaa 1 BBIYMCICHUSA

Harypanehbie u nensie yucna. I[IpumMeHeHre NpU3HAKOB AEIMMOCTH LEIBIX
yycelsl, HauOonbInuid oOmui aenutens (mamee — HOJ]) u HamMensblee oOiee
kpatHoe (nanee — HOK), ocTaTkoB 1o Mmoay:to, anropurma EBkimaa a1 pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble uucna. Anredpanueckass U TpPUTOHOMETpUYEcKas (POpPMbI
3aMUCU KOMIUIEKCHOTO 4Hcia. ApupMeTHYEeCKHe OIepaluu C KOMIUIEKCHBIMU
yuciaamu. M3o0pakeHHe KOMIUIEKCHBIX 4YHCEI Ha KOOPJUHATHOM IUIOCKOCTH.
®opmyna Myapa. KopHu n-oi cTeneHrn u3 KOMIUIEKCHOTO uncna. [Ipumenenue
KOMIUJIEKCHBIX YMCEN ISl PEIICHHs (PU3UUECKUX U TEOMETPUUIECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema ¥ COBOKYNHOCTh YpaBHEHHUW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CHUCTEMBbI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHMH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PenieHne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKA3aTEeNbHBIX U  JIOrapu(pMUUECcKuX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEH paluOHaJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUUYECKUX YPABHEHUM.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITapaMETPAMMU.



[IpumeHeHne  ypaBHEHHMM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUYeCKUX 3aJad M 3aJad U3 pazIu4HbIX o0JacTedl HayKd M peajbHOU
KW3HU, UHTEPIIPETALMS ITOTYYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAaPUKHU

I'padux kommnosunuu ¢yHkuil. ['eomerpuueckue o0pa3pl yYpaBHEHHH U
HEPaBEHCTB HAa KOOPJIMHATHOM IUIOCKOCTH.

Tpuronomerpuueckue QPyHKIUU, UX CBOWCTBA U TPAPUKH.

['paduueckre meTonbl pelleHHus] YpaBHEHMM M HepaBeHCTB. ['paduueckue
METO/Ibl PELIEHUS 3a/1a4 C IapaMeTPaMHU.

HcnonpzoBanue rpadukoB (yHKUMN [AJIE HCCIENOBAaHUS TPOIECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PEHICHUM 3aJad W3 JPYIHX Y4eOHbIX
IIPEIMETOB U PEAIbHOMN KU3HU.

Hayana MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHue Mpou3BOAHON K MCCIENOBAHMIO (DYHKIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxokaenue  HauOONbIIEr0o WM HAUMEHBLIEro  3HAYEHUU
HEeNpepbIBHON QYHKIIMN HAa OTPE3KeE.

[IpuMeHeHne NPOU3BOJHOM I HAXOXKACHUS HAWJIY4llero pELICHUS B
OPUKJIAJAHBIX 3ajadyax, JUIsl OINpPEAENIeHHs] CKOPOCTH W YCKOPEHMs Mpolecca,
3a1aHHOTO (hOPMYJION UITH TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOICTBO IepBO0Opa3HbiX. IlepBooOpasHbie
snieMeHTapHbIX QyHKuui. [IpaBuna HaxoxaeHUs TepBOOOpa3HBIX.

HNnTerpanin. ['eomeTpuueckui CMBICJI VMHTErpasa. Brruuciienue
onpeaenéHHoro naTerpana no gopmyne Hetotona-JleitOuuiia.

[Ipumenenne uHTErpajia AN HAXOXKIACHUS IUIOMAACH MIOCKUX (GUryp u
00BEMOB T€OMETPUUYECKUX TEIL.

[Tpumepsl pemennit auddepeHuanbHbIX ypaBHEHUH. MaTtemaTuieckoe
MOJICIMPOBAaHUE pEAJbHBIX IMPOILIECCOB C TOMOIIbI0  AuddepeHnaIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII VPOBEHB) HA YPOBHE CPEJIHET'O OBIIEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOTO BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MOZHUIIMH O0YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  00IlecTBa,  NPEJICTaBICHUE O
MaTeMaTUYeCKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHU,
NpoIeAyp TPakKIaHCKOTO o00IIecTBa (BBIOOPHI, OMNPOCHI M JIPyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKIUSAMHY ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUNUCKON Tpa)kAaHCKOW UJEHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTE€MaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTIXKCHHM B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapojaa, COPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIbHOCTbIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TETH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/a4, PEIICHHUH, pacCyKICHHUHN, BOCIPUUMUYNBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pu3n4YecKoro BOCHUTAHUSA:

c(OPMHUPOBAHHOCTh, yMEHUS TMPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
MHTEpecax 3I0pOBOro U 0€30MacHOr0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370pOBBIO (3I0pPOBOE IHUTAHHE, COATAHCHPOBAHHBIM PEXKUM 3aHIATHH W
OTIIbIXa, peryisipHas (usudeckas aKTUBHOCTH), (U3HMUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AEATEILHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYyHdy, OCO3HAaHWUE IIEHHOCTH TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIE JKU3HCHHBIC ILJIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO U
caM0OOpa30BaHUIO HA TMPOTSHDKCHHH BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4y MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJbTYphbl, TOHUMAHHE BIIMSHUS
COIMATIbHO-O)KOHOMUYECKUX TMPOIECCOB Ha COCTOSIHUE MPUPOJHON M COLMATbHOU
Cpelbl, 0CO3HAHUE TIO0ATBHOTO XapaKTepa SKOJIOTUUECKUX MPOOJIeM, OpUEHTAIUS
HAa TMPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM [JIs peuieHus 3agady B 00JacTu
OKpy>Xarolel cpenpl, IUIAHUPOBAHUE TIOCTYMKOB U OIIEHKH HUX BO3MOXHBIX
MOCJICICTBUI [T OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKH MW OOIIECTBEHHOW  MPAKTUKH, IMOHWMaHUE
MaTeMaTUYeCKOW HayKuh Kak c]epbl uenoBEeYeCKOW MesTebHOCTH, JTaroB €&
pa3BUTUA M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3AIMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOoll KakK CpEICTBOM IIO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO W HCCIEIOBATENbCKYIO JI€ATEIbHOCTh
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble 1ornyeckue aAefcTBu:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMATHYECKUX
00OBEKTOB, TIOHATUH, OTHOIICHWW MEXAY TOHATHAMH, (QOpPMyIHpPOBATH
oTIpe/IeIICHUS TIOHATHH, YCTAaHABIMBATh CYIIESCTBCHHBIN MPHU3HAK KiIacCU(DHUKAINH,
OCHOBaHMUS JIJIs1 0000IICHHS ¥ CPAaBHEHHSI, KPUTEPUU MTPOBOIUMOTO aHAJTN3A;

BOCIIpUHUMATh,  (OopMyIupoBaTb U  NPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, € IMHUYHbIE, YACTHBIE U O0IIHE, YCIOBHbIE;

BBISIBJISITh MAaTEMATHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M ITPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKIACHUSAX, MPEIIaratb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYU;

JieNaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUU;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUCCKUX YTBEPIKICHUN
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTAIUIO, TIPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Crmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pCIIEHUs, BHIOMpAaTh HauOoJiee TMOAXOMAIMMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTCPHUEB).



ba3zoBble uccieaoBare/ibCKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh HCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Yy, APTryMEHTUPOBATH
CBOIO MO3UIIHUI0, MHEHHUE;

MPOBOJAUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIECIOBAHKE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa, SBICHHUS, TIpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITeNIbHO (HOPMYIUpPOBaTh 00O0OIIEHUS W BBIBOABI MO pe3yjbTaTam
MPOBENCHHOTO  HAONIONCHMsS, WCCIICNIOBAaHMS, OIICHWBATh  JIOCTOBEPHOCTH
MIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE MPOLECCA, a TAKKE BbBIJBUIaTh
MPEATNIOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeit:

BBISIBIISAITH JAeUIIATHI HHPOPMAINH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELCHHUS 3a]]a4u;

BbIOMpATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATh,
CHUCTEMAaTU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO PA3JIUYHBIX BHUIOB U
dbopm npeacTaBIeHNUS,

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEICTABIATh €€ B Pa3IMYHBIX (OpMax,
WUTIOCTPUPOBATH Tpaduuecky;

OIICHUBATh HaJEXKHOCTh uH(pOopMaIIH 1o CaMOCTOSITENILHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIC YHUBEpPCAJbHbIC YYeOHbIE 1eliCTBUS

Oo0wmenne:

BOCIIPUHUMATh U POPMYJIMPOBATH CYXACHHUS B COOTBETCTBUM C YCIOBUAMH U
HeasiMu  OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPaXaTh CBOKO TOYKY 3pEHUS B
YCTHBIX M IIUCbMEHHBIX TEKCTaX, 1aBaTh IOACHEHUS IO XOAYy PEIICHUA 3a7auH,
KOMMEHTHPOBATh NIOJIy4CHHBIN PE3YJIbTAT;

B XOJIe OOCYXXJIeHUS 3a/laBaTh BOMPOCHI MO CYLIECTBY OOCYKIAae€MOIl TEMBbl,
npoOsieMbl, pemiaeMol 3aJadyd, BBICKA3bIBaTh MWJICH, HAICJICHHbIE HAa IOHMCK
peuIeHus, COIIOCTABIIATh CBOM CYXACHUSA C CYXXICHUAMH APYTMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3MuUe U CXOJCTBO IMO3ULUN, B KOPPEKTHOM (opme
(opMyJIMpOBATH PA3HOTIACHS, CBOM BO3PAKEHMUS,;

NIPEACTABIATH PE3YIbTAThl PEUIEHUS 3aJ1a4, dKCIIEPUMEHTA, UCCIEIOBAaHMUS,
IPOEKTa, CaMOCTOSTENIBHO BBIOMpPATh (opMaT BBICTYIUIGHHA C Y4€TOM 3ajad
IPE3eHTALUN U 0COOEHHOCTEN ayIUTOPHUU.

PeFYJIHTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBHﬂ



Camoopranusanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIOCOO pEeIIeHUs C
y4€TOM MMEIOILIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH C YYETOM HOBOU MH(OpMAIUK.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BIAJICTh  HABBIKAMH  TIO3HABATEILHON  pedJeKCHMH  KaK  OCO3HAHUS
COBEPIIIAEMbIX JICUCTBUI W MBICIHUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJCTh
crnoco0aMy CaMOMPOBEPKH, CAMOKOHTPOJIS Mpolecca M pesyibTaTa perieHus
MaTEMaTHYE€CKOM 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH TIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3YJIbTATa LIETU U YCIOBUSAM, OOBSICHATH TPUUHUHBI
JTOCTIDKCHUS WIIH HEIOCTHIKCHUS PE3YJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW U MHAMBUAYaJIbHOM
paboThl TpH pEHICHWM Y4YEOHBIX 3aja4, MPUHUMATH I1IeJb COBMECTHOM
NEATENHHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW pPabOThI, pacrpeaeisTh
BUIBI paboOT, IIOTOBApWBATHCS, OOCYXJAaTh TMPOIECC W Pe3yJabTaT padoTHI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYpPMBD» H HWHBIC), BBIOJHATH CBOI 4YacTh pabOTBl |
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH WICHAMHA KOMaHJbI, OIICHUBATH
KauyeCcTBO CBOETo BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICHCTBHUS.

INPEIJMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacce oOyyaromuiicss MOJYYUT CIEIYIOIINUE
IPEIMETHBIC PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMmbl yIeOHOTO
Kypca «Anrebpa u Havyajla MaTEeMaTUYECKOTO aHaTU3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJITHO OIEpUPOBATh MOHITHSAMHU: PAIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoAndecKasl JApoOb, TMPOILEHThI, HPPALMOHAIBHOE YHCIO, MHOXECTBA
palMOHANIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIIBHOTO YHCIIA;

OPUMEHSATh JpoOM ¥ TPOLEHTHI JUIsl PEIICHUs TPUKIAJAHBIX 3a1ad U3
pPA3JIUYHBIX OTPACIICU 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSITh MPUOTNKEHHBIC BEIYUCIICHUS, IPABUJIa OKPYTIICHUS, IPUKUIKY U
OLICHKY pe3yJIbTaTa BbIYUCIICHUN;



cBOOOMHO OMEpUpPOBATh TOHATHEM: CTENEHb C IIEJIbIM [OKAa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU EHCTBUTENIbHBIX YHCEIN JIJISl PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U [IPEJCTaBIICHNS JaHHBIX;

CBOOOJIHO OIEpPUPOBATh MOHATHEM: apU(PMETUUYECKUN KOPEHb HATypabHON
CTEIICHHY;

cBOOOHO ONEPUPOBATH MOHATHUEM: CTETICHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMU: JIOrapudM UHCIa, JECATHUHBIE U
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOOJHO ONEPUPOBATH MOHATHSMHU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

OIIEPUPOBATH MOHATUAMM: APKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO ONEpUPOBATh MOHATUSMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIbHBIC YPABHEHMS U YPAaBHEHUSA-CIICACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl pPEIICHHs pPalMOHAIBHBIX U JApPOOHO-
pPAalMOHAIBHBIX YPAaBHEHUH, IPUMEHATH METOJ, HHTEPBAJIOB JUIs PELICHHUS
HEPAaBEHCTB;

CBOOOJITHO OIEPUPOBATH MOHATUSIMH: MHOTOWIEH OT OJHOW NEepEeMEHHOMH,
MHOTOUWJICH C MLeIbMH KOd(p(UIIMEHTaMH, KOPHH MHOTOYJIEHA, MPUMEHSTH
JIEJICHUE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIsl PELICHUs 3a/1a4;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONPEACNINUTENb MATPULBl 2 X 2 W €ero TIeOMETPUYECKUM CMBICII,
WCIIOJIb30BaTh CBOMCTBA ONpENENHTENs 2 X 2 JuIs BBIYUCIICHHUS €r0 3Ha4YeHUs,
IIPUMEHATh ONPENCIIUTENN JUId PELIEeHUs CUCTEMBbl JIMHEHWHBIX YpPaBHEHUH,
MOZCIIMPOBATH PEAIBHBIE CUTYAlMU C IIOMOILBIO CUCTEMBI JTUHEHUHBIX YPaBHEHUN,
UCCIIE0BAaTh IMOCTPOEHHBIE MOJEIHM C IOMOILIBIO MaTpPULl U ONPENEIUTEINCH,
VMHTEPIIPETUPOBATD MTOJTYYECHHBIM PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBMM C KOPHSIMH [UIsi TMpeoOpa3oBaHUs
BBIPAKCHU U,

BBINIOJIHATH MPE0OPA30BAHMS YMCIOBBIX BHIPAXKEHHH, COAEPIKALUX CTEIEHH C
palMOHAJIBHBIM [TOKA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBaA aorapudmon TUISL npeoOpa3oBaHus
aorapu(MUYECKUX BBIPAKEHUH;

CBOOOZHO ONEpUPOBATh MOHATHUAMU: HPpALMOHAIbHbIC, TOKA3aTelIbHbIE U
Jorapu(pMUYECKUE YPaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOILIbBIO PABHOCUIIbHBIX
IIEPEXO0I0B WIIN OCYIIECTBIISASA IPOBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIIBI TSl TpeoOpa3oBaHMs
TPUTOHOMETPUUYECKHUX BBHIPAKCHH;

CBOOOJTHO OIEPUPOBATH TIOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
NPUMEHATh  HEoOXoauMmble  (HOPMYJIBI  JIJII  PEIICHUS OCHOBHBIX  THITOB
TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJICITUPOBATh peajbHBIC CHUTyalldd Ha S3BIKE anreOpbl, COCTABIATH
BBIDAKCHUS, YpPAaBHEHHS, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jaud, WCCIIEI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BAHUEM alllapaTa ajreopsbl.

DOyukuuu ¥ rpapuku:

CBOOOJTHO OTEPUPOBATH MOHATUSMU: (PYHKITHS, CITOCOOBI 3aaHus (PYHKITUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMMO3UIMs GyHKUUNA, Tpaduk QyHKIUH,
BBITIOJTHSATD dJIEMEHTApHBIC MTPe0oOpa3zoBaHus TpapuKoOB (yHKIIHIA;

CBOOOJIHO OIEpPUPOBATh MOHATHUSAMHU: O0JIACTH OMpPENETCHUS U MHOMXKECTBO
3HaYeHUW (GYHKIWH, HYJIH QYHKIIUHU, IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: UYETHBIE W HEYETHBIC (DYHKITUH,
nepuoandeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMbI (YHKIMHM, HauOOJblIee W HaUMEHblIee 3HauYeHue (QYHKIMH Ha
IPOMEKYTKE;

CBOOOJTHO OIEPUPOBATh MOHITHAMU: CTEIEHHAs (PYHKIUS C HATypaJbHBIM U
IeIbIM TIOKa3aTeneM, Trpaduk CTENeHHOW (YHKIMH C HATypPaJbHBIM H IIEJIBIM
nokasaresieM, rpaduk KOpHS N-Od CTENeHH Kak (YHKIHMH OOpaTHOM CTENEeHH C
HATYypaJbHBIM MOKa3aTeJIeM;

OTICpUPOBATh TOHATUSAMU: JIMHEWHAs, KBagpaTHYHas W JPOOHO-THHEHHAs
(GyHKIIUA, BBITIOIHATH 3JIEMEHTAPHOE UCCIICIOBAHNE U TTOCTPOCHUE UX TpadrKOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMHU: IOKa3aTeNbHAs W Jorapudmuueckas
GbyHKIMHA, WX CBOWCTBA U TpaduKH, MCIOIH30BaThb MX TpAaPUKU JIS PEIICHUS
YpPaBHCHUM;

CBOOOJITHO ONEPUPOBATH MOHATHUSAMHU: TPHUTOHOMETPUYECKAsT OKPY>KHOCTD,
oTpe/ieleHIe TPUTOHOMETPUICCKUX (DYHKIIUNA YUCIOBOTO apTyYMEHTA;

UCTOJIb30BaTh rpaduku (YHKIMA Ui UCCJIENOBAaHMS IPOIECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/1ay U3 JPYTUX y4eOHBIX MPEIMETOB U pPealbHOU
YKU3HH, BRIpOXXaTh OPMYyITaMH 3aBUCUMOCTH MEXIY BETMUYNHAMU;

Hauajia MaTeMaTH4eCcKOIro aHAJIM3A:

CBOOOJTHO OMEPUPOBATH TOHATHUSMU: apu(PMETHUYECKas U TeOMETpHUecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi reoMeTpUIecKasi porpeccusi, TMHEHHBIN 1
HKCIIOHEHIIMATIBHBIN pOCT, GOopMyJsia CIOXKHBIX MPOIEHTOB, UMETh MPE/ICTaBIICHUE
0 KOHCTAHTE;

WCIIOJIB30BaTh TMPOTPECCUM IS PEIICHUS peajbHBIX 3aJad TMPUKIATHOTO
XapaKkTepa;



cBOOOHO OTEPUPOBATH MOHITUSIMHU: TTOCIEI0BATEIHOCTD, CIIOCOOBI 3a/1aHNUs
IIOCJIEI0OBATENILHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBbHOCTH,
IIOHMMaTh OCHOBBI 3apOXACHUS MAaTEMaTU4YeCKOro aHajlu3a Kak aHalIusa
OCCKOHEUYHO MAJIBIX;

CBOOOJTHO OINEpUPOBAaTh MOHATHSAMHU: HENpepbIBHbIE (YHKLIHUHU, TOYKH
pas3pbiBa rpaduka GyHKINN, aCHMITOTHI Tpaduka QyHKINM;

cBOOOZHO OINEepUpoBaTh MOHATHEM: (YHKLUS, HENpepblBHAsS Ha OTPE3KeE,
IPUMEHATH CBOICTBA HETIPEPHIBHBIX (DYHKIUI J1JIs1 peLIeHMs 3a/1a4;

CBOOOJHO OINEpUpOBaTh MOHATUSMHU: TIepBasi W BTOpas MPOU3BOJHBIE
byHKIMM, KacaTeabHas K TpaduKy QyHKIINH;

BBIYMCIIATH ITPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMIIO3ULUU
IBYX (YHKIUH, 3HaTh IPOU3BOIHBIEC AIIEMEHTAPHBIX (DYHKIINIA;

UCIOJb30BaTh I€OMETPUYECKUM U (PU3MYECKUI CMBICT MPOU3BOIHON Ui
peleHus 3aaad.

MHoxkecTBa U JIOTHKA:

CBOOOZHO  ONEpUpPOBaTh  IMOHATUSAMHU:  MHOXKECTBO, ONEpaluu  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJis ONUCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUM, TPU PEUICHUH 3a]1a4 U3 APYTUX yYeOHBIX IPEAMETOB;

CcBOOOJHO OINEpPUPOBATh MOHATUSAMU: OIpEACNCHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTH4YecKoro o0beKTa, J0Ka3aTelIbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kjacce oOydyaromuiicss MOJYYUT CIIEAYIOIINAE
npeaMeTHbIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «Aunredpa 1 Hayajla MaTEMaTHYECKOTr0 aHAJIN3a»:

Yuciia ¥ BBIYHCICHHSA:

CBOOOZHO ONEpUPOBATHh MOHATUSAMU: HATYypaJbHOE M II€JI0E YMCIIO,
MHOECTBA HATypaJbHbIX M LEJbIX YUCEN, MCIOIb30BaTh IPU3HAKU JEIUMOCTHU
uensix yucen, HOJ[ u HOK naTypanbHBIX uncen 1S peleHus 3a1ad, IpUMEHATh
anroput™m EBkina;

CBOOOZHO OIEpUpPOBaTh IOHATHEM OCTaTKa [0 MOJYJIIO, 3alUChIBATh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO OMNEPUPOBATh MOHATUAMM: KOMIUIEKCHOE YHCIO U MHOXKECTBO
KOMIUJIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCa B alre0Opandyeckol u
TPUTOHOMETPUUYECKON (hopMe, BBIMOJIHATH apu(METHUYECKHE ONepalui ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHs 1 HEPABEHCTBA:



cBOOOZHO OMEpUPOBATh MOHATHUSMU: HPPAIMOHATbHBIC, MOKA3aTeNbHBIE U
jgorapu(MUYECKHE HEPAaBEHCTBA, HAXOJAUTb UX PELIEHUS C  IOMOILBIO
PaBHOCUIIBHBIX IIEPEXOOB;

OCYLIECTBJISATH OTOOpP KOpPHEH TpU PpELIEHUH TPUTOHOMETPUUECKOTrO
YpaBHEHHUS;

cBOOOZHO OMEpUPOBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoaumble  (GOpMyJNbl  JUIsl  PEIIEHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYIHOCTb YPaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSI, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIIHOCTEW pallMOHAJIBHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
aorapu(MUYECKUX YPAaBHEHUN U HEPABEHCTB;

pemars palMOHAJIbHBIE, UppaltOHaIbHBIE, II0OKa3aTelIbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
CoZIeprKaIie MOYJIM U IIapaMeTphl;

OPUMEHATH TpaduyecKue METOIbI JUIsl PeIlICHUs] YpPaBHEHUM U HEPABEHCTB, a
TAK)K€ 3a/1a4 C apaMeTpaMus;

MOJIENIMPOBAaTh peajbHblE CHUTyallMd Ha $3bIKE anreOpbl, COCTABISTH
BBIPAXXCHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 33/1a4H,
UCCIIEJIOBaTh IOCTPOCHHBIE MOJEIM C HCIOJb30BAHMEM ammaparta anreOpshl,
VMHTEPIPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT.

DyHKUUM U rpaQUuKu:

CTpOUTh TpadUKu KOMMIO3UUMU (PYHKUUNA C MOMOILBIO 3JIEMEHTAPHOTO
UCCIICJIOBAHMS U CBOMCTB KOMITO3ULIMHU ABYX (DYHKIIHIA;

CTPOUTh TI'E€OMETPUYECKHE 00pa3bl YpaBHEHHMHI M  HEpPaBEHCTB Ha
KOOPJAMHATHOM IJIOCKOCTH;

CBOOOZHO ONEpPUPOBaTh MOHATHUAMHU: TIpaUKHM  TPUTOHOMETPUUECKHUX
dynxumii;

OPUMEHATh (QYHKIUHM JI1 MOJCIUPOBAHHUS U HCCIIECIOBAaHHUS peabHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCcKOro anajamsa:

UCII0JIb30BaTh MPOU3BOJHYIO JIJISl UCCIAEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAWTh HanOoJbIIee U HANMEHbIIEE 3HAUCHUS (PYHKIIMH HENPEPHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IPOU3BOJHYIO JUIS HAXO0XKICHHUsS HAWIY4dlIero peuIeHUs B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLUMAJIbHO-D)KOHOMHYECKUX, 3ajadax, s
ompeseNeHus CKOPOCTH M YCKOPEHHs Ipoliecca, 3aJaHHOTO (OpMysoN wiu
rpadukom;



CBOOOJTHO ONEPHPOBATH TOHATHUSAMHU: TIEPBOOOpA3HAs, OINPEACIEHHBIN
WHTErpajl, HAXOAWTHh IEPBOOOpA3HBIC JJIEMEHTAPHBIX (PYHKIUNA U BBIUUCIATH
uHTerpan no popmyie Herotona-JIeibuuna;

HAXOJUTh TUIOLIAIU TJIOCKUX (PUTYP U 00BEMBI TEJ C TOMOIIbIO UHTETpaa;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIMPOBAHUM HA TPUMEPE
coctaBieHus nuddepeHITNaATbHBIX YPAaBHCHHI;

pelars NPUKIIAJHbIE 3a4a4d, B TOM YHCIE COLHAIBHO-DKOHOMUYECKOTO U
¢bu3rUecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOr0 aHaJn3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

MHO0X€eCTBO IeHCTBUTEILHEIX YHCEI.
MHuorowiensl. PanimonanbHble ypaBHEHUS U
HepaBeHCTBAa. CHCTEMBI IMHENHBIX
ypaBHEHUH

Oynukiun u rpapuku. CreneHHas QyHKIHS C
L[eJIBIM IIOKa3aTeNeM

Apudmernuecknii KOpeHb N-0il CTENCHH.
HppannonanbHble ypaBHEHUS
IToka3zarenbHas pyHkuus. [TokasarenbHble
YPaBHEHHUS

Jlorapudmmaeckas QyHKIUS.
Jlorapudmuueckue ypaBHEHHs
TpUroHOMETpUUYECKHUE BBIPAXKEHUS U
YpaBHEHHUS

ITocenoBaTeIbHOCTH U MPOTPECCUH
HenpepsiBable ¢pyHkuuu. [IponsBoanas
IToBTOpenue, 0000IIEHNE, CUCTEMATU3ALUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoanuyecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KonTpoJsbHbIe
padoThI

10

IIpakTHyeckue
padoTbI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



11 KITACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

HccnenoBanmne GpyHKIHIA ¢ TOMOIIBIO
MPOU3BOAHOMN

[lepBooOpa3Hast 1 UHTETpal

I'paduku TpuroHOMETPUIECKUX (PYHKITUH.
TpuronomeTrpuveckrne HepaBEHCTBA

HppanmonanbHelie, moKa3aTelbHBIE U
norapu(pMHUUECKUE HEPABEHCTBA

KommnekcHsle uncna
Harypasbnsle u niensie yucna

CucreMbl pallioHATbHBIX, HPPALMOHATBEHBIX
MOKAa3aTeIbHBIX U JOTapU(PMUUESCKUX
ypaBHEHUN

3amaun ¢ mapameTpamu

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATU3ALIHS
3HAHUH

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuyecTBo yacos

Bcero

22

12

14

24

10
10

12

16

16

136

KonTpoJibHbIe
padoThI

10

IIpakTHyeckne
padoThI

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

* Maremaruka. Anredpa 1 Hayana MaTeMaTH4ecKoro aHanusa, 10 kiacc/
Mep3snsk A.I'., Homuposckuii [I.A., [Tonakos B.M.; noa penakuuen
[Tomonbckoro B.E., O01iecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neatp «BEHTAHA-I'PA®»; AxkuronepHoe 001IeCTBO
«3narensctBo «lIpocsemenue»

» Matematnka. AnreOpa 1 Hayajla MaTeMaTUYECKOro aHanu3a, 11 kmacc/
Mepznsk A.I'., Homuposckuii J[.A., [TonskoB B.M.; non penakuueit
[Togonbckoro B.E., O01iecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii ientp « BEHTAHA-I'PA®y; AkiinoHepHOE 0011IECTBO
«3narenbctBo «IIpocBemenune

» Maremaruka: anredpa 1 Hayajaa MaTeMaTHYeCKOTO aHalln3a, TeOMETPHUSL.
AunreOpa v Havalla MaTeMaTUYecKoro ananusa, 11 knacc/ Hukonsckuit C.M.,
[Toranos M.K., PemernuxoB H.H. u npyrue, AknnonepHoe 001ecTBo

«M3parenscTBO «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/
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