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INOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamma y4deOHOTO Kypca «Aurebpa W Hayalla MaTeMaTHYECKOTO aHAIIM3a»
6a3oBoro ypoBHs s oOy4varonuxcst 10 —11 kmaccoB paspabortana Ha ocHoBe dDenepaabHOTO
rOCyJJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpenHEro oomero odpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPeOOBaHHM, MPEABSBIIEMbIX K MaTeMaTH4YeCKOMY 0Opa3oBaHUIO, U
TPagUIMA POCCHIICKOTO oOpa3zoBaHusa. Peamuzamusi mporpamMmbl 00€CH€UMBAET OBJAJCHHE
KIIFOYEBBIMU KOMIIETEHLUSMHU, COCTABIISIOIIMMU OCHOBY JUIsl CAMOPAa3BUTHSA U HEMPEPHIBHOTO
00pa3oBaHus, HEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHUYHOCTHOTO M IIO3HABATEILHOTO DPAa3BHTHUS
JUYHOCTH 00YYaroIIMuXCsl.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hadajma MaTeMaTH4YeCKOro aHaIn3a» SIBISIETCA OJHMM W3 HauOolee
3HAYMMBIX B MPOTPaMMe CTapIIeil IIKOJbI, TOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIICeYHBAET
UHCTPYMEHTAIbHYI0 0a3y JUIs H3Y4YeHHs] BCEX ECTECTBEHHO-HAYUYHBIX KypCOB, a C Jpyrou
CTOPOHBI, (QOPMHPYET JIOTHUECKOE U aOCTPAaKTHOE MBIIUICHHE YYalluxcs Ha YypOBHE,
HEOOXO0IMMOM JJIsS OCBOEHHS KypCOB MH(GOPMATHKH, 0OIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTHU. B
paMKax JaHHOI'O Kypca ydalluecs OBJIa/JI€BalOT YHMBEPCAIbHBIM SI3bIKOM COBPEMEHHOMN HayKH,
KoTopasi GopMyJIUpYyeT CBOU JOCTHIKEHUS B MaTeMaTu4eckoii opme.

Kypc anre6pbl 1 Hauan MaTeMaTHYeCKOTO aHajIn3a 3aKJIaJbIBa€T OCHOBY ISl yCIEUTHOTO
OBJIQJICHUS 3aKOHAMH (PU3UKH, XUMUU, OMOJIOTUH, TOHUMAHHUSI OCHOBHBIX TEHACHITUN YKOHOMHUKHU
U OOIIEeCTBEHHOW KW3HU, IO3BOJSIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO HCMOJIb30BATh WX B IMOBCEAHEBHOW XW3HU. B TOXKE
BpeMs OBJa/IeHHE aOCTPaKTHBIMHU W JIOTMYECKH CTPOTUMH MATEMAaTUYECKUMHU KOHCTPYKIUSIMU
pa3BUBaEeT yMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH YTBEPIKICHHS,
UCIIONb30BaTh 0000IeHHe U KOHKPETH3aIuio, abCcTparupoBaHHWE U aHAIOTHIO, (OpMUpPYET
KpeaTHBHOE W KPUTHUYECKOE MBIIUICHUE. B X01e u3ydyeHus aireOpbl U Havaja MaTeMaTHYeCKOTO
aHaJIM3a B CTapIIEH IIKOJE y4YalllMecs IOJy4aroT HOBBIM ONBIT PELICHUS INMPUKIAJHBIX 3ajad,
CaMOCTOATEIIBHOTO  MOCTPOEHHUSI MATEMAaTUYECKMX  MOJIENIEd  pEabHbIX CUTyaluud |
MHTEPNPETALMU  [OJYYEHHBIX PELICHUN, 3HAKOMATCS C [pUMEpaMHU MaTeMaTHYECKUX
3aKOHOMEpPHOCTEW B MPHUPOJE, HAYKE M B HMCKYCCTBE, C BBIIAIOIIUMHUCI MAaTEeMaTUYECKUMHU
OTKPBITUSIMU U UX aBTOPaAMH.

Kpr 06J'I3)IaeT 3HAYUTCJIIbHBIM BOCIIUTATCIIBHBIM IIOTCHIINAJIOM, KOTOpBIfI PCAIN3YECTCA KaK
yepe3 yueOHbII MaTepual, cCnocoOCTBYOMUN (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenuuKky y4eOHOW NeATebHOCTH, TPeOyIomeld CcaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MPOJOKUTEIFHON KOHIIEHTPAIIMY BHUMAHUS U OTBETCTBEHHOCTH 32 MOJyUYEHHBINH Pe3ybTarT.

B ocnoBe meronuku oOy4yeHus anreOpe M HayajlaM MaTEeMaTHYECKOIO aHaIM3a JIEKHT
JeSITeIbHOCTHBINA IPUHLUIT O0yUEHUSI.

Crpykrypa Kypca «Anredpa 1 Hauala MaTeMAaTUYECKOIO aHAIN3ay» BKJIFOYAET CIEAYIOLINe
coJiepKaTelbHO-METOUUECKUe JHHUU: «YHucna W BbIUMCICHUS», «DYHKUMU U TpaduKu»,
«YpaBHEHUs U HepaBeHCTBa», «Hauana MaTemarndyeckoro aHanuza», «MHOKECTBA U JIOTHKay.



Bce ocHOBHBIE COnEPKATEIBHO-METONNYECKUE JIMHUM H3Y4arOTCS HA IPOTSHKCHHM IBYX JIET
o0yueHHs B cTapuieil HIKOJe, eCTECTBEHHO MOMOJHSIS JIPYr JIpyra U TOCTENEHHO HACBIIIAsCh
HOBBIMM TEMaMHU U pa3zenamMu. JJaHHbIN KypcC SBISETCA HHTETPATUBHBIM, IOCKOJIbKY O0bEIUHSET
B cebe cojep)kaHue HECKOJIbKHX MaTeMaTHYECKUX IUCHUIUIMH: anre0pa, TPUTOHOMETPHS,
MaTeMaTUYECKUN aHAIN3, TEOPHUs MHOXKeCTB U Ap. [1o Mepe Toro xak ydaniuecst OBjaageBaroT BCE
Ooee IIMPOKUM MATEeMaTHYECKUM almapaToM, y HHUX IOCIEAO0BAaTeNIbHO (OPMHUpYETCsS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTHh MaTEMAaTUYECKYI0O MOJIEb PEAJIbHOW CUTyallH, IPUMEHATh
3HaHUs, MOJYUYEHHbIE B Kypce «Airedpa U Hayajga MaTeMaTHUYECKOTO aHAIM3a», JUIsl PEeLEeHUs
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHON MaTeMaTHYeCKOM 3afaud, a 3aTeM HHTEPIPETHPOBAThH
IIOJIyYEHHBIN pe3yJIbTar.

CopneprxaTenpHO-MeTOANYEeCKast THHUA «UKcaa U BBIYUCICHUSD 3aBepIuaeT (hopMupoBaHue
HaBBIKOB HUCIOJIb30BAHUS JEHCTBUTENIBHBIX YHMCEN, KOTOPOE OBLJIO HAaYaTO B OCHOBHOM 1IKouse. B
cTapumieil mKoje oco0oe BHMUMaHHUE YJenseTcss (POPMHPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX
HaBBIKOB, BKJIIOYAIOIIUX B ce0s MCIOJIb30BaHHME Pa3IM4YHBIX (OPM 3alUCH AECHCTBUTEIBHOIO
4YUCila, YMEHHME DPALMOHAIBHO BBIIOJHATH ACHUCTBUS C HUMH, JAENAaTh NPUKUIKY, OLICHUBATh
pesyabTar. OOyuyarolmiuecs: MOJy4YaroT HaBbIKM NPUOIMKEHHBIX BBIUMCICHUH, BBITOJHEHUS
NEMCTBUI C YMCIaMH, 3alMCAaHHBIMH B CTaHIAPTHON (hopMe, MCIIOIBb30BAaHMS MaTeMaTHYECKUX
KOHCTAaHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIlunus «YpaBHEHUs U HEPABEHCTBA» pEAIM3yeTCs Ha IMPOTSLKEHUM BCEro oOydeHUus B
CTapuieil IIKoJie, IOCKOJIbKY B KaXJOM pas3zesieé IMporpamMMmbl IPEAYCMOTPEHO pELIEHUE
COOTBETCTBYOIIUX 33Jau. OOyuarommuecs OBIaIeBalOT Pa3IMUHbIMU METO/IaMU PEIIEHUS LETbIX,
palMOHATIbHBIX, UPPALIMOHATILHBIX, IOKA3aTENIbHbIX, JJOTAPUPMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHMI, HEPABEHCTB U UX cucTeM. [lomyyeHHble yMEHHs UCHOIb3YIOTCS MPHU UCCIIEA0BAHUU
(GYHKIUI C TOMOIIbIO MPOU3BOJHOM, PEIIEHWH MPUKIAJHBIX 3a/1ad U 3aJa4y Ha HaXOXKICHHE
HauOOJIBIINX U HAUMEHbIINX 3HaUYeHUN (yHKUuU. JlaHHas coleprkaTeiabHas JIMHUS BKJIIOYAeT B
cebst Takxke (OpMHUPOBaHME YMEHUH BBINOJIHATH pacu€Thl IO GopMyJiaM, TPeoOpa3oBaHUS LEIIbIX,
paloHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHM, a TAK)KE BBIPAXKECHUH,
colepXkalux cTeneHu M Jjorapudmel. biaromaps usyueHuro ajnreOpandeckoro Martepuala
IPOMCXOIUT AajbHEelIee pa3BUTHE aAITOPUTMUUYECKOTO M aOCTPAKTHOTO MBILIUICHHS ydyalluxcs,
(dbopMUpYIOTCST HaBBIKUM JEIYKTUBHBIX pacCyXJIeHuH, paboTbl C CHMBOJIBHBIMH (opMamy,
NpEeCTaBICHNUs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEpaBeHCTB. Amredpa
npearaeT 3pGEeKTUBHbIE MHCTPYMEHTHI JJIs PELICHUS TPAKTUYECKUX M €CTECTBEHHO-HAYUHBIX
3a/1a4, HarJIJHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenpbHo-MeToiUYeCKass JUHUS «DYHKIMU U TpaduKW» TECHO MNEPEIIeTaeTCs C
JIpYTUMH JIMHUSAMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T MIOCIIEI0BATEIbHOCTh U3yYEHUS
MaTepuaia. M3yueHne cTeneHHoM, oKa3aTeabHO!, JorapuMUIecKol U TPUTOHOMETPUUECKUX
(GyHKUIMH, UX CBOMCTB M rpauMKOB, UCMOIb30BaHUE (QYHKIMH JUIS PELIeHus 3a/1ad U3 IpYyTrux
y4eOHBIX MPEIMETOB U PEATLHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHUYECKUM aHaJIN30M, TaK U
C pelIeHrneM ypaBHeHU 1 HepaBeHCTB. [Ipu 3ToM Gombiioe BHUMaHuE yaenseTcs popMUPOBaHUIO
YMEHHS BbIpakaThb (OpMyJIaMU 3aBUCUMOCTH MEX]y Pa3IMYHbIMH BEJIMYMHAMU, MCCIIEI0BATh
MOJIy4YeHHbIe (PYHKIIUH, CTPOUTH UX Tpaduku. MaTepual 3TOi cofepKaTelbHOM JIMHIY HallelIeH
Ha pa3BUTUE YMEHUH M HAaBBIKOB, MO3BOJISIIOIIUX BBIPAKATH 3aBUCUMOCTH MEXIY BEJIMYNHAMU B
pa3nu4yHOi (hopMe: aHAIUTUYECKOH, rpaguueckoil U cioBecHO. Ero msydyenue crnocoOcTByer
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETHU3alHH,
UCIIOJIb30BAHUIO aHAJIOTUH.

CO,Z[Cp)KaTCJ'ILHaﬂ nmuHus «Hadana mMaTeMaTH4ecKoro aHajan3a» II03BOJISET CYHICCTBCHHO
paCcinpuTh KPYT KaK MaTEMAaTUYCCKUX, TaK U MPUKIAAHBIX 3aJa4, JOCTYITHBIX O6y‘IaIOH_[I/IMC${, y
KOTOPBIX MOABJISICTCS BO3MOYKHOCTb UCCIICAOBATL U CTPOUTH I’ pa(bI/IKI/I (I)yHKL[I/II\/'I, OMPCACIIATE UX



HauOOJIbIINE U HAUMEHBIINE 3HAUYEHUS, BBIYUCIIAT IUIOIAAN (GUryp u oObEMBI Tell, HaXOAUTh
CKOPOCTM U YCKOpPEeHMsI mpoueccoB. JlaHHas coaeprkaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH ITOCTPOCHHsSI MaTEMATHYECKUX MOJEICH pPEANbHBIX CHUTyallMi, HaXO0)KICHUS
HaWJIy4dllero pPELICHUs B IPUKIAJHBIX, B TOM 4YHUCIIE COLUAIbHO-DKOHOMHMYECKHUX, 3aJadax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOIO,
(opMaTbHO-IOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH DPACIO3HABATH
IPOSIBJICHUS] 3aKOHOB MAaTeMaTHKU B Hayke, TeXHHMKe M HUcKyccTBe. OOyuaromuecs y3HAKOT O
BBIJIAIOIMXCSI PE3yJIbTaTaX, IOJy4EHHBIX B X0/1€ pa3BUTHsI MaTEMAaTUKH KaK HayKH, U UX aBTOpax.

CopnepxarenbHO-MeTOAMYECKAs JIMHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM IIOCBSILEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TE0pEeTUKO-MHOKECTBECHHBIE ITPEICTAaBICHNS IIPOHU3BIBAIOT BECH
KypC HIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BETUHSIOMNI
BCE pasleibl MAaTeMATHKUM M €€ IPWIOKEHWH, OHU CBS3BIBAIOT pa3HbIE MATEMaTUYECKUE
JUCLHUIIMHBL B enuHoe uenoe. [loaromy BaXXHO AaTh BO3MOYKHOCTb IIKOJIBHUKY ITOHUMATh
TEOPETUKO-MHOKECTBCHHBI A3BIK COBPEMEHHOM MAaTEMATHKHM W HCIOJB30BAaTh €ro A
BBIPAKEHMS CBOMX MBICIIEH.

B kxypce «Anrebpa u Hayana MaTeMaTUYECKOro aHAJIW3a» MPUCYTCTBYIOT TaKKE OCHOBBI
MaTeMaTHYeCKOro MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CHOPMHUPOBATH HABBIKM IOCTPOCHUS
MoOJIeJIel peallbHbIX CUTYyallMi, NCCIEOBaHMs 3TUX MOJEJNIEH ¢ IOMOIIbIO anmapaTa anreopsl u
MaTEMaTUYECKOT0 aHaJIM3a M WHTEPIPETAlUy IIOJYyYEHHBIX pe3yJbTaToB. Takue 3agaHus
BIUICTEHbI B KaXIbIH M3 pa3leioB IIPOrpaMMbl, IIOCKOJIBKY BECh MaTepHall Kypca IIHPOKO
UCIIOJIB3YETCS Ul PELICHUS IPUKIAIHBIX 3a1ad. [Ipy pelmenun peanbHbIX NPaKTUYECKUX 3a7ad
yyaligecs: — pa3BUBAIOT  HAONIOAATENbHOCTh,  YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIb30BATh AHAIOTHIO, 0000IIaTh M KOHKPETU3MPOBATH IPOOJIEMY.
JlesTenpbHOCTh TIO (OPMHPOBAHUIO HABBIKOB DPEUICHUS TNPHUKIATHBIX 337ad OpraHU3yeTcs B
npoliecce U3y4eHus BceX TeM Kypca «Asredpa U Hauana MaTeMaTHYECKOro aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM 1u1aHe Ha U3yueHHe Kypca anreOpbl M HayaJl MaTeMaTUYeCcKOro aHajln3a Ha 6a30BOM
ypoBHE OTBOAMTCSA 2 yaca B Hezento B 10 kitacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a JBa
roja o0yuenust — 170 gacos.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia 1 BLIYUCIECHUSA

Pannonansubie yucna. OOBIKHOBEHHBIE W JECATUYHBIC APOOU, TIPOIEHTHI, 0ECKOHEUHbIE
nepuoauyueckue  npobu. ApudmMernueckwe omnepanud ¢ PalMOHAJIBHBIMH  YHCIIAMU,



npeoOpa3oBaHMsl YUCIIOBBIX BbIpakeHHU. [IpumeHneHune npobOeil W MPOIEHTOB ISl PEIICHUS
IIPUKJIAHBIX 33J1a4 U3 Pa3IU4HbIX OTPACIEH 3HAHUU U PEalbHOU KU3HHU.

JleiicTBuTenpHbie 4Kcla. ParyoHanbHBIE W HUppalMOHAIBHBIC yucia. Apudmernyeckue
orepanuy ¢ JAeUCTBUTEIbHBIMU yHciaMu. [IpuOmkEéHHble BHIYMCICHUS, TIPaBUIa OKPYTJICHUS,
MPUKUIKA U OLICHKA pe3yJIbTaTa BBIYMCICHUMN.

Crenenp ¢ mensiM nokaszareneM. CtanmaptHas GopMa 3alucH JEHCTBUTENLHOTO YHCTIA.
Hcnonp3oBanue mnonxonsmiei (opmbl 3amucy  JCHCTBUTENBHBIX YHMCENT JJIsi  pelIeHUus

MPAKTUYCCKUX 3ada4 U NPCACTABJICHUA JaHHBIX.

Apudmerndeckuii KOpeHb HaTYpaabHOU cTeneHu. [{eficTBus ¢ apuMeTHIeCKUMHU KOPHIMH
HaTypaJIbHOM CTECIICHHU.

CuHyC, KOCHUHYC U TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCUHYC, apKKOCHUHYC, apKTaHI'€HC
YHCJIOBOI'O apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA
ToxxaecTBa U TOKIECTBEHHbIE MPeoOpa3oBaHUsI.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaXKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIIbI.

YpaBHeHUE, KOPEHb ypaBHeHUsA. HepaBeHCTBO, pelieHue HepaBeHCcTBa. MeTo 1 HHTEpPBaoB.
Permenue nenbIx U 1poOHO-pAlMOHANIBHBIX YPABHEHUH U HEPABEHCTB.

Pemenue uppanvoHaabHbIX YPABHEHUN U HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKUX YPAaBHEHHM.

[IpuMeHeHre ypaBHEHUI W HEPaBEHCTB K PEUICHUI0 MAaTeMaTHYECKHX 3a7ad M 3a/1ad U3
pa3InYHbIX 00J1acTe HAYKH U pealbHOM KHU3HH.

DOyHKUUH U rpaduKu
Oynkuus, crocoos! 3ananus Gynkun. ['papux Gynkiun. Bzanmuo oOpatHbie GyHKIMH.

Ob6nacTp onpeneneHuss 1 MHOXKeCTBO 3HadeHud ¢yHkuuu. Hymu ¢yaxmuu. [IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKITHH.

CreneHHass (yHKIUS C HaTypaJbHBIM U LIENbIM Moka3areneM. EE cBoiictBa u rpaduk.
CaotiicTBa U rpaduK KOpHs N-0i CTENEHH.



Tpuronomerpuyeckass OKPYKHOCTb, ONpEIEIEHUE TPUTOHOMETPUUYECKUX  (YHKIUI
YHCJIOBOT'O apT'yMEHTA.

Hauana MmaTeMaTH4eCKOro aHaJIM3a

ITocneqoBaTeIbHOCTH,  CIIOCOOBI  3aJaHUs  IIOCIEA0BaTeIbHOCTEH.  MOHOTOHHBIE
MOCJIENOBATEIHLHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaroias
reomerpuueckasi nporpeccus. Cymma 0eCKOHEYHO YOBIBAIOLIEH T€OMETPHUECKON MPOTrPEeCcCHH.

dopmyia CIOXKHBIX MPOIEHTOB. Vcrob30BaHUE MPOTPECCHU JUIS PEIICHHs] PEabHBIX 3ajad
NPUKIIAJIHOTO XapaKTepa.

MHo:KecTBa M JIOTHKA
MHoxecTBO, onepanuu Haj MHOXecTBamu. Jlmarpammel Diinepa—Benna. Ilpumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 anapara Juisi ONUCAaHUs PEaJbHbIX MPOLIECCOB W SIBIICHUM, HpU

peLIeHNH 3a]1a4 U3 IPYTUX yUYEOHbIX MIPEIMETOB.

OnpeneneHHe, TEOpCMa, CICACTBUC, 1OKA3aTCILCTBO.

11 KJIIACC

Yucna v BbIYMCICHUSA
Harypanbensle u nensie yncina. [Ipu3Haky AeIMMOCTH LENbIX YHCEIL.
Crenens ¢ palluoHaIBHBIM Moka3aresieM. CBOWMCTBA CTETICHH.

Jlorapudm uncna. JlecaTUUHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHHsI U HEPABEHCTBA
[IpeoOpa3oBanue BBIpaXEHUH, COAECPIKAIINX JIOTapU(MBI.

Hp606p8.30BaHI/IC BLIpa)KeHPIfI, COACPpIKAINX CTCIICHU C pallMOHAJIbHBIM ITOKA3aTCJIICM.



[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.
[TokazarenbHble ypaBHEHUS! 1 HEPABEHCTBA.
Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl JIMHEWHBIX ypaBHeHUM. PellleHrne MpUKIaIHBIX 3a/lad C MOMOIIBIO CHUCTEMBI
JIMHEWHBIX YPaBHCHUH.

Cucremsl u COBOKYIIHOCTH pallMOHAJIbHBIX ypaBHCHI/Iﬁ U HCPaBCHCTB.

[IpuMmeHeHNne ypaBHEHM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKUX 3a1ad U
3a[a4 U3 Pa3NUYHBIX 00JIaCTel HAYKU U pealbHON JKU3HU.

DyHKUUH U rpaGuKu

Oynkius.  [lepuonmveckne  Qynkuuu. [IpoMexyTkn MOHOTOHHOCTH — (DYHKIWH.
Maxkcumymbl 1 MUHUMYMBI (yHKIuu. HauOosnblniee m HauMeHbllee 3HaueHHE (DyHKIUM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpadUKH.

IToka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U I'papUKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Ucnonws3zoBanne rpagukoB (QyHKIUN 17 UCCIIENOBAaHUS MPOIIECCOB U 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB U peabHON KU3HU.

Havaja maTeMaTH4YeCKOIo aHaJIHM3a
HenpepsiBable pyHKIMU. METOA HHTEPBAIOB JIJIs pEIlIEHUs] HEPABEHCTB.
ITpousBonnas GpyHkuuu. ['eomerpuueckuit 1 GU3NIECKU CMBICI TPOU3BOIHOM.

[TpousBosHbIe 3MeMeHTapHBIX QyHKIUI. DOpMYIIbl HAX0XKJICHHUS NPOU3BOJAHON CyMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKIIMH.

[IpumeHeHne Mpou3BOTHON K UCCIEAOBAHUIO (DYHKIIUH HA MOHOTOHHOCTD M DKCTPEMYMBI.
Haxosxnenre HanOoJpIiero 1 HAMMEHBIETO 3HaUeHUs (PYHKITMU Ha OTPE3KeE.

HpI/IMeHeHI/Ie HpOHBBO)IHOﬁ AT HAXOXJACHUSA HAWIYJIICrOo pPCIICHUSA B MNPUKIAIHBIX
3aZlavax, JJIs1 ONpCACIICHUA CKOPOCTH MpoHecca, 3aIaHHOTO (bOpMYJ'IOI‘/’I NN Fpa(bI/IKOM.

IlepBooOpaznas. Tabnuia nepBooOpas3HbIX.



WHuterpan, ero reoMeTpuyeckuii M (PU3NUECKUN CMBICI. BbIUmciieHne WHTErpaiga Io

¢dopmyne Herorona—JleliOauna.
MNJIAHUPYEMBIE PE3YJIBTATDI

OcBoenue yudeOHOTO mpeamera «MaremaTtukay IO/DKHO 00eCreyrBaTh AOCTHKECHHE Ha
YpOBHE CpenHero ooOmero o0pa3oBaHUsl CIHCAYIONIMX JUYHOCTHBIX, METalpPEJIMETHBIX U
HpeIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOR:

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pPE3YyJbTaThl OCBOEHHUS IPOrpaMMbl yueOHOro mnpeamera «MaremaTuka»
XapaKTepU3yIOTCH:

I'pax1aHCcKOE€ BOCIIMTAHUE:

c(OpPMUPOBAHHOCTBIO TPAXKJIAHCKOM MMO3ULMU OO0YyYarolerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHIMCKOrO OOIIEeCTBa, MPEACTABICHUEM O MAaTEMAaTHMYECKUX OCHOBAX
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SBICHHN, NPOIEIYp TIPakJaHCKOro oO0miecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLIMATBHBIMU WHCTUTYTAaMU B
COOTBETCTBUU C UX (PYHKIMSAMHU U Ha3HAYCHHEM.

HaTDI/IOTI/I‘IGCKOG BOCIIUTAHUEC:

c(OPMHPOBAHHOCTBIO POCCUNCKOM IpaskJaHCKON MICHTUYHOCTH, YBaXKEHHUS K IIPOLIIOMY U
HAaCTOSIIIEMY POCCUMCKONW MATEMAaTUKH, HEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUAM POCCUNUCKUX
MaTE€MaTUKOB U POCCUMCKON MaTeMaTHYECKOW IIKOJIbI, K MCIOJIb30BAHUIO OTUX JOCTHKEHUU B
JIpYruX HayKaxX, TEXHOJIOTUAX, chepax SIKOHOMUKH.

JIVXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHMUSI:

OCO3HAHMEM JYXOBHBIX II€EHHOCTEH pOCCHICKOro Hapoaa; c(hpopMHUpPOBAaHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, dTUYECKOTO MOBEACHHUS, CBA3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUIN HayKH M JIeATEJbHOCTHIO YUYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B MOCTPOEHUE
YCTOWYHBOTO Oy TIyIIIEro.

DCTETUYECKOE BOCIIUTAHUE:

3CTECTUYCCKUM OTHOIICHHUEM K Mupy, BKJIrO4as OCTCTUKY MAaTEMAaTHYCCKUX
SaKOHOMCpHOCTeﬁ, 06T>CKTOB, 3aaay, peHleHPIfI, paCCY)KHCHHﬁ; BOCIIPUUMYUBOCTBIO K
MAaTEMAaTUYCCKUM aCIlICKTaM pPas3JIMYHbIX BUJOB HCKYCCTBA.

Du3znyuecKkoe BOCIIUTAHUE:




c(OPMHUPOBAHHOCTHIO YMECHUS TPUMEHSTh MAaTEMaTHUECKUE 3HAHHS B HHTEPEcax 3I0pPOBOTO
u Oe3omacHoro obpa3a >KM3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO (30pOBOE
NUTaHue, COATAHCHPOBAHHBIN PEKUM 3aHSATHI U OTIbIXA, PEryJsipHas (hu3ndeckast aKTUBHOCTB);
(1)I/I3I/I‘-IGCKOFO COBCPIICHCTBOBAHUA, npu 3aHATUAX CHOpTI/IBHO-O3I[0p0BI/ITeJIbHOI7I
JeSITeITbHOCTBIO.

TpynoBoe BOCIUTAHHE:

TOTOBHOCTBIO K TPYZAY, OCO3HaHHEM ILEHHOCTU TPYJO0JIIOOUS; MHTEPECOM K Pa3IuYHbIM
chepam pohecCHOHATLHON ACSITETLHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayleil mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3OBaHUIO U
caM000pa30BaHuUIO Ha MPOTSKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKUX 3a/1a4 MAaTEMaTUYECKON HAIIPaBICHHOCTH.

DKOJOIr'MYE€CKOES BOCITMTAHUE:

Cc(OPMHUPOBAHHOCTBIO 3IKOJIOTUYECKOH KYJbTYpbl, NMOHUMAHHEM BIUSHHS COLMAIBHO-
HDKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHONW M COLMAIBHOM Cpebl, OCO3HAHUEM
r7100abHOTO  XapakTepa SKOJOIMYECKHMX  IpoOJieM; OpHEeHTaluuel Ha  NpUMEHEHHUe
MaTeMaTUYeCKUX 3HAHWUW NI pellieHus 3a1ay B 00JIACTH OKPY’KAIOUIEH Cpelibl, MJIaHUPOBAaHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUMN AJI OKPYKAIOIIEH CPEIbI.

LIleHHOCTH HAaYYHOI0 NO3HAHMS:

cOpMHPOBAHHOCTBIO MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBCHHOW MPAKTHKH, TOHUMAHUEM MaTEMaTHYeCKOW HAayKH Kak cepsbl
YEJIOBEUYCCKON JICATEILHOCTH, ITANOB € Pa3BUTHS U 3HAYMMOCTH JUIsS PAa3BUTHS [IUBHIM3AIINY,
OBJIaJICHHEM SI3IKOM MaTEeMaTHKH 1 MaTeMaTHUECKOHN KyJIbTYpOU KaK CPEICTBOM ITO3HAHHUS MHPa;
TOTOBHOCTBIO OCYIIECTBIISATH MPOCKTHYIO U HUCCIIEIOBATEILCKYIO IESTEIBHOCTh WHINBUIYaTbHO
U B TpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHbie pe3yabTaThl OCBOCHHUS MTPOrpaMMbI yueOHOTo mpeaMeTa «MaTeMaTHKa
XapaKTePU3YIOTCSI OBJIAJEHUEM YHHUBEPCATbHBIMU HO3HABAMETbHbIMU OCUCMEUIMU,
VHUBEPCAbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMU,  YHUBEPCAIbHOIMU  Pe2VISMUGHbIMU
oeticmeusimu.

1) YVuueepcanvuvie nosnasamenvusle oeticmsus, obecneuusarom gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCO8 00YyUarowmuxcsa (0ceoeHue Memooo8 NO3HAHUSA OKPYHCAIoWe20 Mupa,

npuMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHull pabomamsos ¢ ungopmayueti).

ba3oBble Jornyeckue neicTBUL:




BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU MaTEeMaTHYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUN MEXIy MOHATUSIMH, (OPMYJIHPOBATH OINPEACICHUS TMOHATHH; yCTaHABINBAThH
CYILIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIIUU, OCHOBAHUS JUIsl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU
IIPOBOAMMOI0 AHAJIN34;

BOCIIPUHUMATh, (OPMYIUPOBAaTH W MNPEOOpPa3OBBIBATH CYXACHUS: YTBEpAUTEIbHBIE U
OTpUIATENIbHBIC, ANHIYHBIC, YaCTHBIC U OOIINE; YCIOBHEIC,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpEeUHsl B (haKkTax, TaHHBIX,
HAOJIOZICHUSAX U YTBEP)KICHUAX; Mpe/jiaratb KpUTEPUU IJIsi BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

JenaTb BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKM, JIEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKIIYeHHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOANTH CAMOCTOSTEIHHO JIOKA3aTEIhCTBA MATEMAaTHYCCKUX YTBEPKICHUH (MPsSMbIE W OT
MPOTUBHOI0), BBICTpPAWBaTh AapPryMEHTAIUIO, TPUBOJAUTH IPUMEPbl M  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYKICHHSI U BHIBOJIBI;

BBIOMpATh CIOCOO pemieHus: yuyeOHOW 3ajadd (CpaBHHMBATh HECKOJIBKO BAapHAaHTOB PEIICHHS,
BbIOMpATh HanOOJIee MOAXOAALINM ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPUEB).

bazoBble HcclieOBaTEIIbLCKUE ICUCTBUS:

UCTIOJIB30BaTh BOIPOCHI KaK HCCIIEAOBATEILCKANH HMHCTPYMEHT MO3HaHUsS; (OPMYIHPOBATH
BOIPOCHI, (UKCHPYIOIIME IPOTUBOPEUYHE, MpoOJeMy, yCTaHABIMBAaTh HCKOMOE W JaHHOE,
(GopMHUpPOBATH TMIOTE3Y, APTYMEHTHUPOBATH CBOIO ITO3ULIMIO, MHEHUE;

IIPOBOIMTH CAMOCTOSITEIIBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIICOBAHKE 10 YCTAHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBJICHHS, MPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH
MEXTy 00BEKTaMH, SIBICHUSAMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOPMYJIUPOBaTh O00OOIMIEHUS W BBIBOABI TI0 pPe3yJbTaTaM IPOBEAEHHOTO
HAOJIIOICHUS, UCCIICIOBAHU, OIICHUBATh JOCTOBEPHOCTD MOJTYYCHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
00001IeHN];

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIlECcCa, a TaKKe BBIIBUTaTh MPEATOIOKEHUS O €ro
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/H[X.

Pabora ¢ nadopmarmeii:

BBISBIIATh Je(PUUUTH MH(POpPMAIMM, TaHHBIX, HEOOXOOUMBIX JJIsI OTBETAa Ha BOIPOC U IS
pelIeHus 3a/1a4H;

BBIOMPATh MH(OPMALIHIO U3 UICTOUHUKOB Pa3IMYHbIX TUIIOB, aHATU3UPOBATh, CHCTEMATU3UPOBATh
Y MHTEpPIPETUPOBATh HH(OPMALIMIO PAa3IMUHbIX BUJOB U (hOPM MpeICTaBICHHUS;
CTPYKTYpPHUPOBaTh MH(OPMALIMIO, MPEJCTABIATh €€ B pa3iIMyHBIX (OpMax, WILUIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH MO CAMOCTOATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vnusepcanvbnvle KOMMYyHUKamMugHble Oelicmeus, 00ecneuusam c@opmMuposanHoCns
COYUANLHBIX HABBIKOG 00YUAIOUUXCSL.

Oob1enue:

BOCTIPUHUMATH U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U IENSIMU OOIIECHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 10 X0y pEUIeHUs 3a/1a4i, KOMMEHTHUPOBATh NMOJYYEHHBIH pe3ybTarT;

B X0/1€ 00CY>KJICHHS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYkK/1aeMOl TeMbI, TPOOJIEMBI, peraeMon
3a/1aud, BBICKA3bIBaTh WJIEH, HALIEJICHHbIE HA TIOUCK PEILIECHUS; COMOCTABIATh CBOM CY>KIEHUS C



CY)KJICHUSIMU JIPYTHX YYaCTHHUKOB JIHajora, oOHapy>KMBaTh Pa3IMYU€ W CXOJICTBO TO3HUIUH; B
KOPPEKTHOI Gopme GopMyTupoBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS,
MPEACTABISITG  PE3YIbTaThl PEUICHUS 3aJa4M, DJKCIIEPUMEHTAa, WCCICAOBAHMS, IPOCKTA;
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBHICTYIUICHUS € YUETOM 3aa4 MPE3ECHTALUU U OCOOCHHOCTEN
ayJIUTOPHH.

CoTpyJIHUYECTBO:

MOHUMATh M UCTIOIH30BaTh MPEUMYIICCTBA KOMAH/IHON U MHIUBUYaTbHOU paOOTHI IPU PEIICHUN
yUeOHBIX 3ajay; NMPUHUMATH IIeJTb COBMECTHOHM NESATEIBHOCTH, IUIAHUPOBATh OpPTaHU3AIUIO
COBMECTHOM pabOThI, pacmlpeneisTb BUABl pabOT, JOrOBApHBATHCS, OOCYXXIOaTh MpoIece U
pe3yiabTaT paboThl; 0000IaTh MHEHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX opMax paboThl (00CYykAeHUSI, 00OMEH MHEHHIA, «MO3TOBBIC IITYPMBD)
Y WHBIC); BBIOJHATH CBOIO YacTh paOOThl M KOOPIUHUPOBATH CBOU JICHCTBUS C IPYTUMH YICHAMU
KOMaH/bl; OIIGHWBAaTh KadeCTBO CBOETO BKJIaga B OOMUH MPOMYKT TO KPHUTEPHSIM,
c(OPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuenvie oeiicmaus, obecnewusaom GopmuposaHue cmulC08bIx
VCMAHOBOK U HCUSHEHHbIX HABbLIKOS TUYHOCIU.

CamoopraHu3anus:

COCTaBJIATh IUIAH, AJTOPUTM PEIICHUS 3aJlayM, BBHIOMpaTh CIIOCOO0 PEHICHUS C Y4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH
BapHaHThI PEIICHHI ¢ y4ETOM HOBOM MH(DOPMALIHH.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMU II03HABATEILHOW PE(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBHUA M
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BJIAJAETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS
IIpoLecca U pe3yJibTaTa pelICHUs. MAaTEMaTHYEeCKON 3a/1a4H;

MPEABUACTD TPYIHOCTH, KOTOPbIE MOI'YT BO3HUKHYTB IIPU PELIECHUH 3a1a41, BHOCUTb KOPPEKTUBbI
B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJCHHBIX OMIMOOK, BBISIBIEHHBIX
TPYIHOCTEN;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATA LIEJTU U YCIOBUSIM, OOBACHATh MPUUYUHBI TOCTUKEHUS WU
HEJIOCTHKEHHUS Pe3yJIbTaTOB JETEIbHOCTH, HAXOJUTh OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY
OIIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

OcBoenne ydeOHOTO Kypca «Anrebpa W Havajla MaTeMAaTHYECKOTO aHAJIN3a» HAa YPOBHE
cpeaHero oduiero oopa3zoBaHus JODKHO 00ECIeunBaTh JOCTHKEHHE CIETYIOIUX MPEIMETHBIX
00pa3oBaTeNIbHbIX PE3YyJIbTAaTOB:

10 KJIACC



Yucia 1 BLIYUCIECHHUS

OnepupoBaTh TOHATHSAMHU: PAIMOHAIBHOE W JCHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAS H
JECATHYHAS APOOb, TPOIIEHTHI.

BrimomasaTs apI/I(bMCTI/ILICCKI/Ie ornepanuru ¢ paluOHAJIbHBIMU U I[GI\/JICTBI/ITCHBHBIMI/I qucjiaMu.

BbimonuATe npuOimKEHHBIE BBIUMCIEHUS, MCIOJb3Ys IMpaBWia OKpPYIJIEHHUs, JAeaTb
IIPUKUJIKY U OLICHKY PE3yJIbTaTa BIYUCIICHUM.

OnepupoBarh MOHATHIMHE: CTENEHBb C IEJBIM MMOKa3aTeleM; CTaHiapTHas GopMma 3amucH
JNEHCTBUTENIBHOTO YMCIIa, KOPEHb HATYpaJbHOM CTENEeHM; HCIOJIb30BaTh MOAXOASILYI0 (hopmy

3aI1mucu I[eflCTBI/ITGJILHLIX YHUCCI IJId PCIICHUS MMPAKTUYCCKUX 3a1ad U IMPEACTABJICHUSA JJaHHBIX.

OrniepupoBaTh NOHATUSIMU: CUHYC, KOCHHYC ¥ TaHT€HC MPOU3BOJILHOTO YIJIa; UCIIOIb30BATh
3aMuch MPOU3BOJIBLHOTO yIia yepe3 00paTHbIe TPUTOHOMETpHUeCKUe QYHKINU.

YpaBHeHUs] M HEPABEHCTBA

OHGpHpOBaTb IMOHATHAMU: TOXICCTBO, YPABHCHUC, HCPABCHCTBO, ILICJI0C, pallMOHAJIBHOC,
HppauOHAJIbHOC YPaBHCHHUEC, HCPABCHCTBO, TPUT'OHOMCTPHUICCKOC YPABHCHUC,

BoimonusaTe  mpeoOpa3oBaHHUS ~— TPUTOHOMETPUYECKHX  BBIPQKEHUW M peuaTh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BremoaHsTh npeo6pa3OBaH1/m LEJIBIX, PAallMOHAJIBHBIX W HPPAlMOHAJIbHBIX BI)Ipa)KeHI/Iﬁ n
peliaTb OCHOBHBIC TUIIBI LICJIbIX, PATUOHAJIBHBIX U UPPAITUOHAJIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

IIpuMeHATh ypaBHEHMsI U HEPABEHCTBA [l PELICHUSA MAaTeMAaTHYECKUX 3a7ad U 3a1ad u3
Pa3IUYHbBIX 00J1aCTe HayKu U peanbHOM KU3HHU.

MO,[[GJIHpOBaTI) pCaIbHBIC CHUTyallUHu Ha A3bIKC anrerH, COCTAaBJISITb  BbIPAKCHUA,

YpaBHCHUA, HCPABCHCTBA 110 YCJIOBUIO 3aJadd, HUCCICAOBATHL IMMOCTPOCHHBLIC MOACIU C
HCIIOJIb30BAHUECM allliapara anre6pbl.

DyHKIUHN U TPadUKH

OnepupoBaTh MOHATUAMU: (PYHKLHUS, CIIOCOOBI 3a1aHUS (PYHKIMH, 007IaCTh ONpeIeICHUs 1
MHO’KECTBO 3HaUe€HUN QyHKIUY, rpa@uK GYHKIUH, B3aUMHO 0OpaTHbIE (YHKIIHH.

OnepupoBaTh NOHATUSIMH: YETHOCTh U HEUETHOCTh PYHKIINH, HYJIN (QYHKLINHU, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaguku GQyHKIMHA U1 pelIeHns ypaBHEHUH.



Ctpouth U uuTaTh rpaduKu JUHEHHOW (YHKIIMH, KBAaJpaTUYHOW (PYHKIIMH, CTEIICHHON
(GYHKITUH C [IETBIM TTOKA3aTEIEM.

Hcnonws3oBarh rpadguku (GyHKIMNA A7 UCCICIOBAHUS IMPOILIECCOB W 3aBUCUMOCTEH IMPHU

pelleHnn 3a/1a4y U3 IPYruX y4eOHBIX MPEeIMETOB W pealibHOM KHU3HU; BbIpaxaTb (opMyliaMu
3aBUCUMOCTHU MEXY BEIMYMHAMH.

Hayaja MaTeMaTH4eCKOr0 aHAJIU3a

OnepupoBaTh TOHATHUSMHU: IOCIIECIOBATEILHOCTh, apUPMETHYECKass M TeOMETpUYecKast
IIPOrPECCHUH.

OnepupoBaTb HOHATHAMM: OECKOHEUHO YOBIBaIOLIasi TeOMETpUUECKas IIPOrpeccus, CyMma
0ecKOHEeuHO yOBbIBAIOIIEH reOMETPUIECKOM MPOTPECCHH.

3a,I[aBaTB MOCJICAOBATCIIbHOCTHU pPa3JIMYHbIMUA crocodaMH.

Hcnonp30BaTh CBOWMCTBA IMOCICIOBATEIBHOCTEH M MPOTPECCHH ISl PEIICHUS PeabHBIX
3aj1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA
OHGpHpOBaTB IMOHATHUAMU: MHOXKCCTBO, OIICpallvi Hal MHOXCCTBAMMU.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar i ONMCAaHUs pealIbHbIX IIPOLIECCOB U
SBJICHUH, IIPU pEIIEHUH 3a]a4 U3 APYTUX YUEOHBIX MPEIMETOB.

OHGpHpOBaTB MOHATHUAMU: ONIPEACTICHUC, TCOPEMA, CIICACTBUC, TOKA3aTCIbCTBO.

11 KUIIACC
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OHCpI/IpOBaTL IMOHATHUAMMA: HATypaJlbHOC, MNCJIOC YHCIO0, HCIOJb30BaTh [MMPU3HAKU
JACIIMMOCTH LCJIBIX YMCEII, PA3JIOKCHHUE YU CJIa Ha TPOCTBIC MHOXKUTCIIU IJId pCIICHUS 3a/1a4.

OHCpI/IpOBaTB MOHATHUEM: CTCIICHDb C pallMOHAJIbHBIM ITOKA3aTCJICM.

OHCpI/IpOBaTB INOHATHUAMMU norapn(bM quciia, J€CATUYHBIC 1 HATYPaJIbHBIC JIOFapI/I(bMLI.



YPaBHeHI/IH H HEPABCHCTBA

[TpuMeHSTH CBOICTBA  CTENEHW JUIsl  MPeoOpa3oBaHUsl  BBIPAKEHHH;,  OMEpUpPOBATH
HNOHATHAMM: IT0OKA3aTeIbHOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC TUIIBI I0KA3aTEIBHBIX
YPaBHEHUU U HEPABEHCTB.

BreimonusaTe mpeoOpa3oBaHUs BBIPAXKEHHM, COAepkallux Jorapudmsl; onepupoBaTh
MOHITHSIMH:  JIoTapu(PMHUUECKOE YpaBHCHHE W HEPAaBEHCTBO; peIIaTh OCHOBHBIC THITBI
jgorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB.

HaXO,I[I/ITB pemiCHuA HpOCTCﬁMHX TPUTOHOMCTPUYCCKHUX HCPABCHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPABHEHUM M €€ pELICHHE; UCIIOIb30BaTh
CHUCTEMY JINHEWHBIX YPABHEHUM NI PELICHUS IPAKTUYECKUX 3aa4.

HaxoauTe pemeHus npocTeHInnX CUCTEM M COBOKYMHOCTEH pallMOHAIBHBIX YPaBHEHUN H
HEPaBEHCTB.

MonenupoBaTh peallbHbIe CHUTYallMd Ha S3bIKE aiureOpbl, COCTAaBIATH BBIPAKEHUS,
YPaBHEHMsI, HEPABEHCTBA M CUCTEMBI IO YCJIOBHIO 33J]auH, UCCIE10BaTh IOCTPOESHHBIE MOJIENHU C
UCIIOJIb30BAaHUEM alIapaTa ainreopsl.

DYyHKIUHN U TPaPUKH

OnepupoBaTh MOHATUSAMU: IepUoANYEcKas (YHKLUUSA, MTPOMEKYTKH MOHOTOHHOCTH
(GYHKINHU, TOUKH dKCTpeMyMa (DyHKIUH, HanOojblllee M HauMEHbIlee 3HaueHUs (YHKIMU Ha
MIPOMEXKYTKE; UCII0JIb30BATh UX JUIS MCCe0BaHus (YHKIUH, 3a1aHHON rpauKoMm.

OnepupoBaTb  MOHATUSAMHU:  TpapUKd  TNOKa3aTEJbHOH,  JorapupMHUuUeckol
TPUTOHOMETPUUYECKUX (PYHKIUI; n300pakaTh X HA KOOPIUHATHOM IIOCKOCTH U HCHOJIB30BATh

JUISl pEILICHUs] YPAaBHEHUW U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaduKM JUHEWHBIX YpaBHEHUH WU
MCIIOJIb30BATh UX JUISl PEILIEHUs] CUCTEMBbI JINHEWHBIX YpaBHEHUH.

Hcnonb3oBathk Tpaduku (QyHKIUN 171 UCCIEAOBAHUS TPOIECCOB W 3aBUCHUMOCTEH W3
JIPYTHUX YUYEOHBIX TUCIUTLINH.

Hayana MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMU: HEMIPEPBIBHAS (QYHKIINS; TPOU3BOIHAS (QYHKIIMH; UCIIOIb30BaTh
reoMeTpUUYECKU U (PU3NYECKU CMBICI POU3BOIHOM JIJIsl peLIeHUS 3a/1a4.



HaXOJII/ITB MMPOU3BOJHBIC 3JICMCHTAPHBIX (bYHKHHﬁ, BbIYHCIATL IIPOU3BOJHBIC CYMMEI,

MIPOU3BEICHUSI, YACTHOTO (PYHKIIHIA.

Hcnonp3oBaTh MMPOU3BOAHYIO JUIA HCCICIOBAHUA dJYHKIII/II/I Ha MOHOTOHHOCTb H

OKCTPEMYMBI, IIPUMCHATD PE3YyJIbTAThl UCCIICOBAHUS K ITIOCTPOCHUTO Fpaq)I/IKOB.

Hcnonp3oBaTh IMPOU3BOJHYIO IISI HAXOXACHUA HAWIYHUIICTO PCHICHUA B IIPUKIAAHBIX, B

TOM YHUCJIC COIUATIBHO-3KOHOMHNYCCKHUX, 3aJadax.

OHepI/IpOBaTb IHOHATHUAMM HepBoo6pa3Ha;I W HHTCTpaJl; IIOHUMATb FCOMeTpI/I‘—IeCKI/Iﬁ n

(du3nUecKkuii CMbICT HHTETpaa.

Haxonuth mepBooOpa3Hble AJIEMEHTAPHBIX (YHKIMN; BBIYUCISATH MHTErpaN MO (Gopmylie

Herorona—Jleliouuna.

Pemars MNPUKIAAHBIC 3ada4i, B TOM YHCJIC COLUAIIBHO-3KOHOMHUYCCKOI'O U (bI/I3I/I‘leCKOFO

MHokecTBa pallHOHAJIBHBIX U
JNEHCTBUTENBbHBIX YHCET.
PanmonansHbie ypaBHEHUS U

HCPAaBCHCTBA

@®ynkuuu u rpapuku. CreneHs ¢

OCIJIBIM ITOKAa3aTCJIICEM

ApudmeTnieckuii KOpeHb n—oi
crenenu. MppannonaibHele
YpaBHEHHUS U HEPABEHCTBA

Dopmysl

TpI/IFOHOMeTpI/II/I.TpI/IFOHOMCTpI/I‘-ICCKI/Ie

YpaBHEHUS

[TocnenoBaTeabHOCTH U IPOTPECCUU

[ToBTOpenue, 06001IIEHNE,
cucTeMaTu3aIus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
11 KUIIACC

HaumenoBanue pa3nenos U TeM
NIpOrpamMMBbl

CreneHb C palMoOHaTbHBIM
nokasarenem. [lokazaTenbHas
¢bynkums. [lokazarenbHbIe ypaBHEHUS

" HCPABCHCTBA

XapakTepa, CpeICTBAMH MaTEMAaTUYECKOT0 aHAIM3a.
TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumeHnoBanue pasaciioB U TEM

HPOTrpaMMbI Bcero Kountponbhsbie [Tpaktuueckue

14

18

22

68

Bcero

12

KommuectBo yacos

KonmdaectBo gacoB

Kontponbueie Ilpakruyeckue

DNEeKTpPOHHbIE
(unpoBrie)
oOpa3oBaTeNbHbIC
pecypcbl
Enunas komnexnusa
HOP

Enunas xommexmust
HOP

Enunnas xomnexusa
1HOP

Enunnas komnexusa
1HOP

Enunnas xomnexnusa
1HOP

Enunas xomexmust
HOP

ONeKTpOHHbIE

(umpoBsIe)
o0Opa3oBaTteibHbIC

pecypcsl



Ne
n/m

o N o o1

HaunmenoBanue pa3aenoB u Tem
MPOrPaMMBbI

Jlorapudmuueckas QyHKIUS.
Jlorapupmuueckue ypaBHEHHS U
HEpaBEHCTBA

Tpuronomerpuueckre GyHKIUU U UX
rpaduxu. Tpuronomerpuueckue
HEPABEHCTBA

IIpousBognas. IIpumenenue
MIPOU3BOJHOMN

WuTerpan u ero npuMeHeHus
CucreMbl ypaBHEHUI
HatypanbHble u 1ienbie yrcna

[ToBTOpEeHmE, 0000IICHUE,
CHCTEMAaTH3aIus 3HaHUU

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KomnuectBo yacos

Bcecero  Konrponsnsle IIpakTnueckue

paboThI paboTsI

12

9 1

24 1

9

12 1

6

18 2
102 6 0

DNEeKTPOHHBIE
(dposbie)
o0OpasoBarebHbIC

pecypcel
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