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IHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «Ajirebpa M Hayajla MaTeMaTHUYECKOTO aHAIIN3a»
6a3zoBoro ypoBHs mis oOywaromuxcs 10 —11 kmaccoB paspaboraHa Ha ocHOBe DenepalbHOTO
roCy/IapCTBEHHOr0 00pa30BaTEIbHOIO CTaHIApTa CpenHero oOlumiero oOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUHU, MPEABABISIEMBIX K MaTEeMaTUYeCKOMY OOpa3oBaHUIO, U
TpagulMii poccuiickoro oOpa3oBaHus. Peanmuzamms mnporpammbl  00eCEUMBAET OBIIAJCHHE
KIIFOYEBBIMH KOMIIETEHLUSIMU, COCTaBISIOIIMMU OCHOBY JJISi CaMOPAa3BUTHS M HEMPEPHIBHOTO
o0pa3oBaHMsl, LEJIOCTHOCTh OOILIEKYJIbTYPHOTO, JIMYHOCTHOTO M I[IO3HABATEJIBHOIO DPAa3BUTHUS
JUYHOCTH 00YYarOIINXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havama MareMaTHYEeCKOrO aHAIM3a» SBISICTCS OJHUM M3 Hamboiee
3HAYMMBIX B MPOTPaMME CTApIICH MIKOJIbI, MOCKOJBKY, C OIHOW CTOPOHBI, OH OOecredYnBacT
UHCTPYMEHTAJBHYIO 0a3y JUlsl H3yYeHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTOil CTOPOHBHI,
dopMHpyeT JIOTHYECKOe M a0CTPaKTHOE MBIIUICHUE y4alluXcs Ha YPOBHE, HEOOXOIMMOM IS
OCBOCHHS KypCOB WMH(MOPMATHUKH, OOIIECTBO3HAHMS, WCTOPHH, CIOBECHOCTH. B paMkax maHHOTO
Kypca ydyaluecs OBJIAJICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAayKH, KOTOpas
(bopMyIHpyeT CBOU TOCTHKCHHS B MaTeMaTHUECKOM (hopMme.

Kypc anreOpbl 1 Hayanm MaTeMaTHYeCKOrO aHaIM3a 3aKJIaJbIBACT OCHOBY JUISl YCIICIIHOTO
OBJIAACHHUS 3aKOHAMU (1)I/I3I/IKI/I, XHUMHU, 6I/IOJIOFI/H/I, IIOHUMAaHHsI OCHOBHBIX TeHI[eHLII/Iﬁ 3KOHOMHKHU U
0O0IIECTBEHHOH JKHU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX B IOBCEJHEBHON JXM3HH. B TOxe Bpems OBIIaJCHUE
a0CTPaKTHBIMH W JIOTUYECKH CTPOTMMHU MaTEMaTHUYECKUMH KOHCTPYKIMSMU Pa3BUBACT YMEHHUE
HaxXoJUTh 3aKOHOMECPHOCTH, 000CHOBBIBATH UCTUHHOCTD YTBCPKACHUSA, UCIIOJIb30BATH 0606HIGHI/IC
U KOHKpETH3aIlMio, abCTparupoBaHWE W aHAIOTHIO, (QOPMHUPYET KPEaTUBHOE M KPUTUUYECKOE
MbIIIUIEHHE. B Xoie u3yueHus anreOpbl M Hadadl MaTeMAaTHUYECKOro aHajiu3a B CTapiled IIKoJe
yuaniecsi oJy4aloT HOBBIM OIBIT PEUICHUS MPHUKIAIHBIX 3a/1ad, CAMOCTOSTEILHOTO TTOCTPOCHUS
MaTE€MaTUYeCKNX MOJEJIEH pealbHbIX CUTyallUd M WHTEPIPETAUN ITOJYYEHHBIX PEIICHUH,
3HAKOMSITCSI C TIPIMEpPaMU MaTeMaTHYeCKIX 3aKOHOMEPHOCTEH B IPHUPOJIC, HAYKE B B HCKYCCTBE, C
BBIIAIONIMMUCS MATEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

Kypc obnanaer 3HaUUTEIHHBIM BOCIIUTATENBHBIM MTOTEHIIMATIOM, KOTOPBIN peann3yeTcs KaKk
yepe3 y4eOHBIM Marepuall, CrocoOCTBYIONUH ()OPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHUS, TaK U
yepe3 crnenupuky ydeOHOM IesTeIbHOCTH, TpeOyIoIeH CaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MPOJOHKUTENFHOM KOHIIEHTPAIIM BHUMAHUS 1 OTBETCTBEHHOCTH 32 TIOJMyYEHHBIN pe3ysbTar.

B ocHoBe Meronuku oOyueHusi anreOpe M HavajgaM MaTEeMaTHYeCKOro aHajau3a JEKHT
JeSTeIbHOCTHBIN PUHIUI O0yYEHUSI.

CrpykTypa Kypca «Anredpa W Hadara MaTeMaTHYECKOTO aHaIM3a» BKIIOYACT CICAYIOIIHNE
COJlepKaTeNbHO-METOANYeCKe JMHUU: «Yucna W BelUHMCIEHUs», «DYHKIUUM U rpaduxmy,
«YpaBHEeHUS U HepaBeHCTBay, «Hadana maTeMaTHueckoro aHanmns3ay, «MHOKECTBa U JOTHKa». Bce
OCHOBHBIC COACPKATCIbHO-METOAUUCCKHUE JIMHUU U3YHalOTCA Ha MPOTAXKCHUU IBYX JICT 06y‘-IeHI/I$I B
CTapHIeﬁ IIKOJIC, CCTCCTBCHHO AOIOJIHAA APYT ApyTra U NOCTCIICHHO HACBIMIAsACh HOBBIMHU TEMaMU U
pa3nenamu. JlaHHBINM Kypc SIBISETCS MHTETPATUBHBIM, IMOCKOJIbKY O0BEAUHSET B cebe colepikaHue
HECKOJIbKUX MaTeMaTH4eCKUX MAUCIMIUINH: anrebpa, TPUTOHOMETPHS, MAaTeMaTHYEeCKHIl aHaIu3,
Teopusi MHOXecTB W Jp. [lo Mepe TOro Kak ydamiuecs OBIQJEBalOT BcE OoJiee MIMPOKHM
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MaTeMaTUYECKUM alllapaToM, y HUX MOCIIEI0BaTeIbHO (JOPMUPYETCSI U COBEPILIEHCTBYETCS YMEHUE
CTPOUTh MAaTEMATUUYECKYIO MOJIEIb PEaJbHON CUTyalluu, MPUMEHSTh 3HAHUSA, TIOJIyYUEHHbIE B Kypce
«Anrebpa ¥W Hadajga MaTeMaTUYECKOTO  aHalW3a», I PEIIeHUS  CaMOCTOSTEIBHO
chOopMyJIMpPOBAaHHONW MaTeMaTHYEeCKOM 3aJayd, a 3aTeM MHTEePIPETUPOBATh MOIYYCHHbBIN
pe3yJbTar.

CopepxarenbHO-MeTOIMYECKas JIMHUSA «UHClia U BBIYUCIICHUS» 3aBepiiaeT GopMUPOBAHUE
HABBIKOB HCIIOJIb30BAHMS JIEUCTBUTEIIBHBIX YMCEJ, KOTOPOE OBLIO HAauaTO B OCHOBHOM Ikoiie. B
cTapuieil mkojie ocob0oe BHHMaHHME YAeNseTcs (OPMHPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX
HABBIKOB, BKJIIOYAIOIINUX B Ce0s HCTIONIb30BaHUE PA3IUYHBIX (POPM 3aMKCU ACHCTBUTEIHLHOTO YUCIA,
YMEHUE PALMOHAILHO BBIMONHATh JCUCTBUS C HUMH, JeJIaTh MPUKUIKY, OLEHUBATH PE3YJIbTAT.
OOyyaromuecss TONYy4YalOT HABBIKM MPHOMMKEHHBIX BBIYMCICHUH, BBITIOJHEHUS IEHCTBUI C
YHClIaMHi, 3allMCaHHBIMM B CTaHAAPTHOW (QopMe, HCIONb30BAaHUS MaTeMaTHYEeCKUX KOHCTaHT,
OLICHUBAHMSI YUCIIOBBIX BBIPAKCHUH.

Jlunuss «YpaBHEHMs] U HEPABEHCTBA» pEAM3YETCS HAa NPOTSHKEHUHM BCEro OOy4YeHHsS B
CTapiiei IIKOJIe, TOCKOJbKY B KaXIOM pasjielie MporpaMMbl MPEAyCMOTPEHO pEIICHUE
COOTBETCTBYIOIIUX 3aaa4y. OOyuaroluecs: OBIaJI€BalOT Pa3IMYHBIMU METOJAAMH PEIICHUs IIeJIbIX,
paloHaIbHBIX, UPPALMOHAIBHBIX, MOKA3aTENbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPHUUECKHX
ypaBHEHUMN, HEPABEHCTB M UX cUCTeM. lloilydeHHbIE YMEHHUS HCIOJB3YIOTCS MPHU HCCICIOBAHUH
(GYHKIMA C TOMOIIBI0 MPOU3BOIAHOM, PEIICHUHM TPHUKIAAHBIX 3a7ad U 3a7a4 Ha HaXO0XKJIICHUE
HauOOJBIIMX ¥ HAMMEHbIIUX 3HaueHUW (yHKUuU. JlaHHas colepkaTenbHasl JIMHUS BKIIOYAET B
cebst Takke (OpPMUPOBAHME YMEHHI BBIIOIHATH pacd€Thl Mo (opMyliaM, IpeoOpa3oBaHusl IENbIX,
palMOHATBHBIX, HPPANUOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKECHHM, a TAaKXKE BBIPAKCHUH,
colepXalluxX CTeneHn u Jjorapudmel. braromaps wu3ydeHuro anreOpanyeckoro marepualia
MPOUCXOIUT AallbHEHIIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIIJICHHUS Y4YalluXcs,
bopMUPYIOTCS HABBIKM JE€AYKTHBHBIX pAcCyXKICHHH, pabOThl C CHMBOJBHBIMU (opMamu,
MIPE/ICTABJICHHUS] 3aKOHOMEPHOCTEH M 3aBHUCHMOCTEHW B BHJIE PaBEHCTB U HEpPaBEHCTB. AnreOpa
npemaiaraeT 3GPEeKTUBHBIE MHCTPYMEHTHI ISl PEIICHUS MPAKTHYECKUX W E€CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeTonu4Yeckass TUHUS «DyHKIMU U TpaduKH» TECHO TMeperieTaercs ¢
JIPYTUMU JTUHUSMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a4a€T MOCIE0BATEIbHOCTh U3YUCHUS
MaTepuana. M3yueHue CTENEeHHOM, MOKa3aTeJIbHOM, JIOTapu(pMUYECKOH U TPUTOHOMETPHUUECKUX
GyHKIMH, WX CBOMCTB M TpadUKOB, UCHOIb30BaHUE (PYHKIMHA Ui pElICHUs 3aaad U3 JPYTux
yueOHBIX MPEIMETOB U PealbHOM )KM3HU TECHO CBSI3aHO KaK C MATEMaTHYECKUM aHAIM30M, TaK U C
pelieHueM ypaBHEHUM U HepaBeHCTB. [Ipu sTom Oosbllioe BHUMaHUE YyIEIsSeTcss (OPMUPOBAHUIO
yMEHUsI BBIpaXaTh (HOpMyJaMU 3aBUCUMOCTH MEXIY Pa3IWYHBIMH BEJIMYMHAMH, HCCIEIOBATh
MoJyuYeHHbIe (PYHKIIUU, CTPOUTH UX rpaduku. Matepual 3Toil copepKaTeIbHON THHUYU HallelleH Ha
pa3BUTHE YMEHUW M HABBIKOB, MO3BOJISIIOLUIMX BBIPAKATh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
paznuyHON (opme: aHaTUTHYECKOH, Tpadudeckol u ciaoBecHOW. Ero m3yueHume cmocoOCTBYET
Pa3BUTHIO AJTOPUTMHUYECKOTO MBIIIIEHUS, CIOCOOHOCTH K OOOOIICHUI0O W KOHKpPETHU3AIUH,
MCIIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenpHas nuHus «Hauyana maTeMaTHYecKOro aHain3a» MO3BOJSET CYIIECTBEHHO
pacHIMpPUTh KPYT KaK MAaTEeMAaTHYECKUX, TaK W MPUKIAIHBIX 33]1ad, JOCTYITHBIX O0YJalomUMCS, Y
KOTOPBIX TIOSIBJISIETCS BO3MOXHOCTH HCCIIEIOBATh W CTPOUTH TpaduKu (PYHKITUH, OMPEessTh UX
HauOOJbIINEe U HAUMEHBIIUE 3HAYEHUS, BBIUUCIATH IUIOMIAAU (GUryp U OOBEMBI TeN, HAXOIUTh
CKOPOCTHM U YCKOpeHHsl TmpoieccoB. JlaHHas coaepkaTeiabHash JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUSI MaTEMaTUYECKMX MOJENIed pEalbHBIX CHUTYalluid, HaXO0XICHUS
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HaWJIy4dIlIero penieHuss B MPHUKIAIHBIX, B TOM YHCIE COUHMAIbHO-)KOHOMHUYECKUX, 3a/Jadax.
3HAKOMCTBO C OCHOBAaMH MAaTE€MaTHYE€CKOI'O aHajin3a CIOCOOCTBYET pPa3BUTHIO aOCTPAaKTHOTO,
(bOopMaNbHO-JIOTHYECKOTO W KPEATHMBHOTO MBIILIICHUS, (DOPMHUPOBAHHIO YMEHHUW pAacro3HABaTh
MIPOSIBJICHUSI 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE W HCKyccTBe. OOydaromuecs Y3HAIOT O
BBIJIAIONITUXCS PE3yJIbTaTax, MOJYUYCHHBIX B XOJI€ Pa3BUTHS MaTEMAaTUKH KaK HAyKH, M UX aBTOpax.

ConepxarenpHO-MeTOIMUeCKast JUHUs «MHOXECTBa M JIOTHKa» B OCHOBHOM IIOCBSIIIEHA
AJIEeMEHTaM TEOPUH MHOXECTB. Te€OpeTHKO-MHOKXECTBEHHBIC IMPEACTABICHUS MPOHU3BIBAIOT BEChH
KypC IIKOJIBHON MaTeMaTHKH M MpeiaraloT HauboJjee YHUBEPCATbHBIN S3bIK, 00bETUHSIONINN BCE
paszienbl MaTEMATUKK U €€ MPUIIOKCHH, OHM CBS3BIBAIOT Pa3HbIC MATEMATUYECKHUE TUCIIUIUIMHBI B
equHoe 1enoe. IlosTromMy BaXXHO JaTh BO3MOMKHOCTH IIKOJBHUKY TOHHUMaTh TEOPETHKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMAaTHKH M HCIIOJIb30BATh €ro JUIsl BBIPAKEHHUS CBOMX
MBICJICH.

B kxypce «Anrebpa u Havajga MaTEMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTEeMATHYECKOTO MOJICITHUPOBAHUS, KOTOPbIE NPH3BaHBI CHOPMHUPOBATH HABBIKK ITOCTPOCHUS
MOJIeJIel peabHBIX CUTYallui, MCCIEIOBAHUS ATHX MOJIENIEH C MOMOIIBIO amnmapara ajreopbl u
MaTeMaTHUYECKOT0 aHAJIM3a U HHTEPIPETALMU OTYyYEeHHBIX pe3yIbTaToB. Takue 3a/laHus BILUIETEHBI
B Kbl U3 pa3/ieJOB MPOrPaMMBbI, TOCKOIBKY BECh MaTepHall Kypca IIMPOKO HUCIONb3YeTCs IS
peuieHus NPUKIAaHbIX 3a1a4. [Ipu pelneHnn peanbHbIX MPAKTHYECKUX 3374 yJalluecss pa3BUBAIOT
HaOMIOAATEIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCsi, HCIIOJIb30BATh
aHAJIOTHIO0, 0000IIaTh U KOHKPETU3UPOBATh MpodsieMy. JlesaTenbHOCTh 0 (OPMUPOBAHUIO HABBIKOB
pellleHus] MPUKIAIHBIX 3a7lad OPraHU3yeTCs B IMpoliecce M3yueHHUs BceX TeM Kypca «Anrebpa u
HayvaJia MaTeMaTHYCCKOI0 aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B ydeOHOM TutaHe Ha M3ydeHHE Kypca ainreOpsl M Hadajdl MaTeMaTHYeCKOTo aHajim3a Ha
06a30BOM ypoBHE oTBOAUTCS 2 yaca B Hezemto B 10 kinacce u 3 yaca B Hezgento B 11 kiacce, Bcero 3a
nBa roga ooydenus — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BbIYMCICHUS

Parmonanbueie uncna. OOBIKHOBEHHBIE U JECATHYHBIC APOOH, MPOIEHTHI, OECKOHEYHBIE
nepuoguveckue  pobu.  ApudMmeTrndyeckue  Omepamud ¢ PalMOHAJIBHBIMH  YHUCIIAMH,
npeoOpa3oBaHusl YUCIOBBIX BblpaxeHUH. [IpumeHeHue 1poOeld W NPOLEHTOB I pELICHUs
IIPUKIIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pEaIbHOM JKU3HH.

JleiicTBUTENbHBIC 4YHCTA. ParyioHanbHBIE M HPPANMOHAIBHBIE YUCA. ApuMeTHUeCKue
ornepanuu C JIEHCTBUTENbHBIMU unciaamu. [IpuOinnxEHHBbIE BBIUMCIEHUS, NIpaBWiIa OKPYIJIEHUS,
IIPUKUKA U OLICHKA PE3YyJIbTaTa BEIYACICHUM.

Crenenp c uenbiM nokasareneM. CrannaptHas (opma 3amucu JEHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanue noaxo el (GoOpMbl 3aucH AEHCTBUTEIBHBIX YHCET IS PEIICHUS TPAKTUIECKUX
3a/1a4 ¥ IIPEICTABIICHUS 1aHHBIX.

Apudmernueckuil KOpeHb HaTypanbHOU creneHu. [leiicTBus ¢ apudMeTnuecKuMu KOpHIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC M TaHI€HC YHMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

[IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKUE
(bopMyIIBL.

VYpaBHeHMe, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHre HepaBeHCcTBa. MeTo I MHTEpBaoB.

Pemienue nenbix U ApoOHO-pAIMOHANIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nppanoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne TpUroHOMETpUYECKUX YPAaBHEHHM.

[IpumeHeHne ypaBHEHMH M HEPAaBEHCTB K PELIEHUI0 MAaTeMaTHYECKHMX 3aJad U 3a1ad u3
pa3InYHbBIX 00JIacTe HAyKU U peabHON )KU3HH.

DyHKUUH U rpaGuKu

OyHkuus, crnocods! 3aganus GpyHkuu. ['padux pynkunu. Bzaumuo oOpatHbie QyHKINH.

OO6nacte ompenesneHuss U MHOXeCTBO 3HaueHUH ¢yHkumu. Hymu ¢ynxmuu. IpomexyTtku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

CrenenHass (QyHKIMS C HaTypaJlbHBIM M II€JIBIM TOKa3aTenem. EE cBoiicTBa u Tpaduk.
CaoiicTBa U rpaduK KOpHs N-0i CTEHEHH.

Tpuronomerpuueckass OKpPYXHOCTb, OIpEJIEIEeHUE TPUTOHOMETPUUYECKHX  (PYHKIHUIL
YKCIIOBOTO apryMEHTA.

Hayana maTteMaTH4ecKoro aHajimsa

[locnenoBarenbHOCTH,  CIOCOOBI  3aJaHUsl  IOCieqoBaTelbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reoMeTpuyeckas — mporpeccuu.  beckoHeuHo — yObIBaromas
reoMmerpuueckas mporpeccus. Cymma OeCKOHEYHO YOBIBalOIIed TIeOMETPHUYECKON MpPOTrPECCHH.
@dopMyna CIIOXKHBIX IPOLEHTOB. VCHoap30BaHME MNPOrPECCHM JUIS PEIICHMS PEaJbHBIX 3a7ad
IIPUKIIATHOTO XapaKkTepa.

MHo:xecTBa M JTIOTHKA



MHoxecTBO, omnepauuu Haj MHoKecTBamH. Jlmarpammer Oitnepa—Benna. I[Ipumenenue
TCOPCTUKO-MHOKCCTBCHHOT'O alIiaparta IJid OIMMCAaHUA PCAJIbHBIX IPOLECCOB U HBHGHHﬁ, npu
pELICHUH 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CieICTBUE, 10Ka3aTeIbCTBO.

11 KJIACC

Yucia 1 BBIYHCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haku 1eNMMOCTH LEIBIX YUCE.

Crenenb ¢ pallMOHAIBHBIM MOKa3aTesaeM. CBOMCTBA CTEIICHH.

Jlorapudm uncna. JlecATUUHbBIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHHsI M HEPABEHCTBA

IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIIUX JIOTapU(MBI.

[IpeoOpa3oBanue BBIpAKEHHIA, COACPIKAIINX CTEIICHH C PAIlMOHAIBHBIM MTOKA3aTEIIeM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPaBEHCTBA.

CucreMpl JTUHEHHBIX ypaBHEHMH. PerieHue NpuKiIajHbIX 3a4ady C HNOMOIIbIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHeHHEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIIECHUI0O MaTEeMaTHYECKUX 3aJad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U peanbHON )KU3HU.

DyHKkuUH U rpaguKu

Oynkuus. [lepuognueckue pyHkuuu. IIpoMexyTkn MOHOTOHHOCTH (QYHKIMH. MaKCHUMyMBI
U MUHUMYMBI pyHKIMKU. Hanbombiee 1 HauMeHblIee 3HaueHue (QyHKIUN Ha IPOMEXKYTKE.

Tpuronomerpuyeckue QyHKINH, UX CBONCTBA U IPaUKH.

[TokazarenbHas u norapudmuueckas GyHKIUU, X CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pelIeHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (GYHKUMH JUIS HMCCIEIOBAHUS IPOLECCOB U 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Hayana maTreMaTH4ecKoro aHajmsa

HenpepsiBHble pyHKIIMN. METOA HHTEPBAIOB J1JIs pEIlIEHUs] HEPABEHCTB.

ITpousBonnas ¢pyHkuuu. ['eomerprueckuii 1 Gpu3NIECKUl CMBICI TPOU3BOIHOM.

[IpousBonHble 37eMeHTapHbIX (QYHKUMHA. DOpMysbl HAaXOXACHUS NPOU3BOJHOW CYMMBI,
IIPOU3BENICHUS U YaCTHOTO (PYHKLIUH.

[IpuMeHeHHe MPOU3BOAHOM K HCCIIEAOBAHUIO (YHKIMNA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOoJbIIero 1 HAMMEHbIIEro 3HaYeHus1 (YHKIIUU Ha OTPE3Ke.

[IpumeHeHne NPOU3BOAHON Ui HAXOXKJIEHUS HAWIYYIero pelieHdus B MPHUKIaIHBIX
3aJa4ax, JJIs ONpeIesIeHHUs] CKOPOCTHU MPOoLecca, 3alaHHOT0 (OpMYJION UiIH rpaduKoM.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuyeckuii M (QU3MUECKUil cMbicia. Bblumcrnenue uHTErpana 1o
dbopmyne Hetorona—JleniOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yuyebHOro mpeamera «MaTemaTHKa» IODKHO OOECIeYrBaTh JOCTHIKEHUE Ha
ypOBHE cpeaHero oOmero oOpa3oBaHMs CIEAYIOIUX JIMYHOCTHBIX, METaNpeAMETHbIX U
IpeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJbTaThl OCBOEHHS IIpOrpamMMbl y4deOHOro mnpenmera «MaremaTuka»
XapaKTEepU3yIOTCS:

I'paxnanckoe BociUTaHuUE:

C()OPMHUPOBAHHOCTBIO  IPAXKAAHCKOM MO3MLMU  OOy4yaromerocs Kak aKTUBHOIO MU
OTBETCTBEHHOI'0 YJI€HAa POCCHMCKOro oOlIecTBa, MPEACTABICHUEM O MaTeMaTHYeCKMX OCHOBax
(YHKIIMOHUPOBAHUSI PA3JIUYHBIX CTPYKTYp, SBJICHHUM, MpOLEeayp TIpakJaHCKOrO 0OIecTBa
(BBIOOpBI, OHPOCHI M 1IP.), YMEHHEM B3aUMOJICHCTBOBaTb C COLMAJIBHBIMU HMHCTUTYTaMU B
COOTBETCTBUM € UX (QYHKIMIMU U Ha3HAUEHUEM.

[TaTproTnyeckoe BOCIUTAaHUE:

c(OPMHPOBAHHOCTHIO POCCUHCKON TPAKIAHCKON WACHTUYHOCTH, YBOKEHUS K IPOILIOMY U
HACTOALEMY POCCUHCKON MaTeMaTHUKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTH)KEHUSM POCCUHCKHUX
MaTEMAaTUKOB U POCCHUMCKOM MaTEeMaTHMYECKOM IIKOJbI, K HCIOJIB30BAHUIO ITHUX AOCTH)KEHHUH B
JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HAHHWEM JYXOBHBIX ILIEHHOCTEM pOCCHHMCKOro Hapoja; c(OPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, ATUYECKOIO IIOBEJEHUS, CBS3aHHOIO C IPAKTHUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH M JAEATEIbHOCTBIO YUYEHOr0; OCO3HAaHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHE
YCTOMYMUBOTO OYAYIIETO.

DcTeTnuecKkoe BOCIIUTAHUE:

JCTETMYECKUM  OTHOIIEHWEM K  MHpYy, BKIIOUYasd  3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pelIeHHH, pacCy)KJeHUH; BOCHPUUMYHMBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHUS IPUMEHATh MaTeMaTUYEeCKHe 3HaHUS B HHTEpECcax 3/J0pPOBOTO
u Oe3omacHOro o0Opa3a >KM3HM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, PEryJspHas (pusmdeckas aKTUBHOCTB);
(u3NYECKOr0 COBEPILIEHCTBOBAHUS, IPU 3aHATUSAX CIIOPTUBHO-03/10POBUTENIBHOM 1€ATEIBHOCTBIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOUS; MHTEPECOM K pa3IUyHbIM
chepam npodeccHOHaTbHONU NEeATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBepIlaTh OCO3HAHHBINH BHIOOp Oyaymiei mpodeccuu U pearn30BbIBaTH COOCTBEHHBIE
KU3HEHHbIE IUIaHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHHUIO U
camM000pa30BaHUIO Ha MPOTSKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B pEIICHUH
MPAKTUYECKHX 3a7]a4 MaTeMaTHUeCKON HalpaBIeHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

C(OPMHPOBAHHOCTBIO JKOJIOTUYECKOH KYJIbTYpbl, NOHMMAaHMEM BIHUSIHHUS COLMAJIBHO-
HPKOHOMHYECKUX IIPOLECCOB HAa COCTOSHUE NPHUPOJHOM M COLMAIBHOM Cpelpl, OCO3HAHUEM
IJ100abHOTO XapaKTepa 3KOJIOTHYECKUX MpobieM; OpUeHTalueil Ha TPUMEHEHNE MaTeMaTHYeCKUX
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3HAHUU 7S pelIeHus 3a7ad B 00JIaCTU OKpY’Kalollel cpeibl, MIIaHUPOBAHUS MOCTYIKOB M OLICHKU
MX BO3MOKHBIX IMOCIIEACTBUH ISl OKPYKAKOLIEH CPEIbI.

[leHHOCTH Hay4HOrO NTO3HAHUA:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKu U OOIIECTBEHHOW MPAKTUKU, MOHMMAHMEM MaTeMaTH4YeCKOW HayKu Kak cdepbl
YEJIOBEYECKOM JEATEIIbHOCTH, 3TAllOB €€ pPa3sBUTHS M 3HAYMMOCTH IS PA3BUTHUS LMBUIM3ALMUY;
OBJIAJICHUEM SI3IKOM MAaT€MaTUKU M MAaTEMATHYECKOW KYJbTYpPOM KAaK CPEACTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYHIECTBJIATH POEKTHYIO U UCCIEN0BATEIbCKYIO AEATEIbHOCTh HHANBUYAIBHO U B
rpyIIe.

METAINIPEJMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIe pe3yJbTaThl OCBOCHHS MPOrpaMMbl yUeOHOTO Tpeamera «MaTemaTtukay
XapaKTepU3YIOTCS  OBJQJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHLIMU oeticmeusimu,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU, — VHUBEPCANbHLIMU  Pe2yIsAMUEHbIMU
oelicmeusimu.

1) Vuueepcanvuvie nosnasamenvhsie oeticmeus, odecnevusaiom Gopmuposanue 6a306b1x
KOZHUMUBHBIX NPOYECco8 00y4aoumuxcs (0c6oeHue Memooo8 HO3HAHUSA OKPYICarowe20 Mupd,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

bazoBebie ornyeckue AecTBUS:

® BBHUIBJSITH M XapaKTEPU30BaTh CYIISCTBEHHBIC TPU3HAKH MATEMATHUYECKHX OOBEKTOB,
MOHSATHUH, OTHOIICHUH MEX1y MOHATHAME; POPMYJIMPOBATH ONPEACIICHHS IOHSATHIA; YCTAHABIMBATh
CYIICCTBEHHBIN MPH3HAK KiIacCU(UKAIUK, OCHOBAaHUS Uil OOOOIICHHUS W CPAaBHEHHsSI, KPUTEPUHU
MIPOBOAMMOTO aHAJIH3A;

® BOCHpPUHUMATh, (POPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKICHHS: yTBEPAUTEIbHBIC U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBHUIBIISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTHBOpEYHs B (DaKTax,
JAHHBIX, HAOMIOJACHUSX U YTBEPIKJICHUSAX; TIpeIaraTh KPUTSPUH IS BBISBICHUS 3aKOHOMEPHOCTEH
U TIPOTHUBOPEYHIA;

e JieNaTh BBIBOJBI C WCIIOJIH30BAHUEM 3aKOHOB JIOTHUKH, JCTYKTHUBHBIX M HHIYKTHBHBIX
YMO3aKTFOUYEeHUN, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® TIPOBOJHUTH CAMOCTOSTEIHHO JIOKA3aTeILCTBA MATEMATHICCKUX YTBEPKIACHUH (TIpSMbIC U
OT TIPOTUBHOTO), BBICTPAMBATh aAPryMEHTAllMI0, TPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

e BHIOMpaTh CcHocob pemieHUs yueOHOW 3amaud (CpaBHHBATh HECKOJBKO BapHaHTOB
pelIeHus, BEIOUpaTh HanOOJIee TIOIXOSAIINN ¢ YIETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPHEB).

bazoBble nccnenoBaTebCKue ICHCTBHS:

® WCIOJB30BaTh  BOMPOCHI KAk  HMCCIICJOBATECILCKANW  WHCTPYMEHT  IIO3HAHWS,
(bopMyIMpPOBaTh BOMPOCH], (PUKCUPYIOIIHE MPOTUBOPEUHE, TIPOOJIeMy, yCTaHABIMBATh NCKOMOE U
naHHoe, GOpPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

® TIPOBOJHTH CAMOCTOSTEIHHO CIUTAHWPOBAHHBIH OKCIIEPUMEHT, WCCIEAOBAHUE I10
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBeKTa, SBICHHsS, IPOIECCa, BBISBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMH;



® CaMOCTOSITEIHHO (POPMYTHPOBATH 0O0OIICHNUS U BBIBOJBI IO pe3yabTaTaM MPOBEAEHHOTO
HaOJIOCHUS, UCCIIEI0BaHMs, OLEHUBATh JOCTOBEPHOCTh IOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U
000011IEHHI;

® IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE IPOLECCA, a TAKIKE BBIABUIaTh MIPEAIIOIOKECHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

PaGora c uadopmarnmeii:

® BBIBIATH JePUIUTH HHOOPMAIIMH, JAHHBIX, HEOOXOJUMBIX JUI1 OTBETA Ha BOIPOC M IS
pelleHus 3a1auH;

e BBIOMpaTh HMHPOPMALMUIO W3 HMCTOYHUKOB PA3TUYHBIX THIIOB, AaHAJIM3HPOBATH,
CHUCTEMaTU3UpOBaTh U  HMHTEPHPETHPOBATh HHGOPMALMIO  pa3IMYHBIX BHUJIOB U (opMm
IIPEJICTaBIICHHUS;

® CTPYKTypUpOBaTb HH(POpPMALMIO, MpPEACTaBIATh €€ B  pasiM4yHbIX  (Qopmax,
WITIOCTPUPOBATh IpaUuecKy;

® OLEHMBATh HAA&KHOCTh HHGPOpPMAMM IO CAMOCTOSTENBHO C(HOPMYIMPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvuvie KOMMyHuUKamueHwle Oelicmsus, 00ecneyusarom c@hopmuposanHocmy
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

OO01enue:

® BOCHPUHUMATHh U (POPMYIHPOBATH CY)KICHHS B COOTBETCTBUU C YCIOBHSAMHU U LEISIMU
oOIIeHus; SCHO, TOYHO, I'PAMOTHO BBIPAXKaTb CBOIO TOYKY 3pPEHMsSI B YCTHBIX M IHMUCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS N0 X0y PEIICHUs 3a/Ja4l, KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yibTarT;

® B XO7€ OOCYXIEHHsI 3a7aBaTh BOIPOCH! MO CYIIECTBY OOCYXIaeMOH TeMbl, IPOOIEMBI,
pelaeMoil 3ajauM, BBICKA3blBaTh MJIEH, HALEJICHHbIE HA IOWUCK DEILIEHUS; COMOCTaBJISATh CBOU
CYXJIEHUSI C CYXJCHUSMH IPYTUX YYAaCTHHKOB JHAIOTa, OOHAPYKHMBATH PAa3IU4ME M CXOJACTBO
NO3HLIUI; B KOPPEKTHOW (hopMe (popMyInpoBaTh pa3HOIIIACUS, CBOM BO3PaKEHMUS;

® NPEJCTaBISATh PE3yJbTaThl PELICHHS 3a/ladyd, HKCIIEPUMEHTa, HCCIEI0BaHUs, MPOEKTa;
CaMOCTOSITENIbHO BBIOMPaTh (hopMaT BBICTYIUIEHHUS C YUETOM 3aj]lau MPe3eHTalul U OCOOEHHOCTEH
ayJIUTOpHUH.

CoTpyaHUYECTBO:

® [IOHMMAaTh M UCMOJb30BATh MPEUMYIECTBA KOMaHIHOW U MHAMBHUYalIbHON pabOThI MpH
pelieHnn y4yeOHbIX 3a/Jay; MPUHUMATh 1€Jb COBMECTHOM JESATEeNbHOCTH, IUIAaHUPOBATh
OpraHU3aIMI0 COBMECTHOW palOThl, pacmpenenaTh BUIbI PabOT, JOTOBApPUBATHCA, OOCYXKIATh
npoliece 1 pe3yabTaT padoThl; 000011aTh MHEHUSI HECKOIBKUX JIIOJIEH;

® y4yacTBOBaTh B TPYIIOBBLIX (opMax paboThl (00CYKIeHUS, OOMEH MHEHM, «MO3TOBbIE
IITYPMBI» U MHBIE); BBIIOIHATH CBOIO YaCTh Pa0OThI M KOOPJUHUPOBATH CBOU JICHCTBUS C IPYTUMHU
WIeHaMH KOMaH/bl; OLIEHHWBATh KaueCTBO CBOEro BKJaJa B OOIMIMHA MPOAYKT IO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUSI.

3) Vuusepcanvnvie pecynamuenvie oeiicmsus, obecneuugaiom QopmMuposaHue cmMulCio8biX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE IUYHOCHIU.

Camoopranu3anusi:

COCTaBJIAITh IUIAH, aJTOPUTM pEUIeHMs 3a/layd, BbIOMpaTh CHOCOO peleHuss ¢ y4EToM
UMEIOIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOM MH(pOPMAaLIUH.

CaMOKOHTpOJIB:



® BIIAJICTh HABBIKAMU ITO3HABATENFHON pe(ICKCHH KaK OCO3HAHUS COBEPILIAEMBIX JCHCTBHIMA
U MBICIIMTENBHBIX MIPOLECCOB, UX PE3YIbTATOB; BIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
Ipouecca U pe3yJibTaTa pelIeHUs. MAaTEMaTHYECKOU 3a/1a4H;

® NPEIBUIECTh TPYAHOCTH, KOTOpPBIE MOI'YT BO3HMKHYTH IIPHU PELICHMH 3a7a4d, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OICHMBATh COOTBETCTBHE pe3yjibTaTa MEJIW W YCIOBHAM, OOBSCHATH TNPUYMHBI
JOCTHKEHUS] WM HEJOCTIDKEHUS PE3yJIbTaTOB JIESTENbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh OICHKY
IpUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATbBI

OcBoeHne y4eOHOTO Kypca «AnrebOpa M Hadajga MaTeMaTHYECKOrO aHajin3a» Ha YPOBHE
cpenHero oOmiero oOpa3oBaHHs JODKHO 00ECIeYHBaTh JOCTIDKEHHE CIEAYIOMINX IMPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KJIACC

Yucna v BbIYMCICHUSA

OnepupoBaTh MOHATHSMM: PALMOHATIBHOE U JIEHCTBUTEIIBHOE YHUCIIO, OOBIKHOBEHHAs W
JecATUYHas ApOOb, IPOLIEHTHI.

BeinonuaTe apupmeTnyeckue onepamnun ¢ paliMioHaIbHBIMU U JI€HCTBUTENbHBIMU YUCIIAMHU.

BoinonHATe NpuOAMKEHHBIE BBIUMCICHMS, MCIONb3Ys IpaBUiia OKPYIJIEHUS, [eJaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OmnepupoBaTh MOHATHSMHU: CTEHNEHb C LEJIBIM IIOKa3aTeleM; cTaHaapTHas (opma 3amucu
JEMCTBUTENIBHOTO 4YHCJa, KOPEHb HATypaJlbHOM CTEMEHHU; HCIOJIb30BaTh MOAXOIAIIYI0 (GopMy
3anyucy JEHCTBUTENBHBIX YHUCEN [T pEIICHUs MPaKTUYECKUX 33]1a4 U MIPEJICTaBICHUS JaHHBIX.

OnepupoBaTh MOHATHSIMH: CUHYC, KOCUHYC U TaHT€HC NMPOU3BOJIBHOIO YIJIa; UCHOJIb30BATh
3aMuCh MPOU3BOJIBHOTO YIjla yepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHHS H HEPABEHCTBA

OnepupoBaTh MOHATHSIMH: TOXKJIECTBO, ypaBHEHHUE, HEPABEHCTBO; LEJ0OE, PAllMOHAIBHOE,
UppalMOHATIbLHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPAaBHEHUE;

BeimonHATe  mpeoOpa3zoBaHMs ~— TPUTOHOMETPHUYECKUX  BBIPAKEHMH M pellaTh
TPUTOHOMETPUUECKHE YPABHEHUS.

BoinonHATe npeoOpa3zoBaHUs LIETBIX, PAllMOHAIBHBIX M HPPAlMOHAIBHBIX BBIPAXEHUH U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAIMOHAIBHBIX U UPPALMOHAIbHBIX YPAaBHEHUIN 1 HEPABEHCTB.

[IpuMeHsITh ypaBHEHHs M HEPABEHCTBA M PELICHUS MATEMaTHYECKUX 3aJad W 3a7ad u3
pa3InYHbBIX 00JIacTe HAYKU U peabHON )KU3HH.

MonenpoBaTh peajbHble CHUTyalldd Ha $S3bIKE aireOpbl, COCTaBIATh BbIPAXKEHMUS,
YpaBHEHHUs, HEpPAaBEHCTBA 110 YCIOBUIO 3aJjaud, HCCIEN0BaTh IOCTPOEHHBbIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DYyHKUMH U TPaPUKHU

OmnepupoBarh MOHATUSIMH: (QYHKIIHS, CTTOCOOBI 3aaHusl GYHKIIUHA, 00JIACTh OMpeeIcHUs 1
MHO’KECTBO 3HaUeHUN QyHKIUU, rpa@uK GyHKINH, B3aUMHO 0OpaTHbIE (PYHKIIUH.

OnepupoBarh MOHATUAMU: YETHOCTh U HEYETHOCTh (PYHKIMH, HYIU (QYHKIIMH, TPOMEKYTKH

3HAKOIMOCTOSAHCTBA.
10



Hcnons3oBath rpaduku GyHKIUN A1 pEIICHUS] YPaBHEHH.

Crpouth W uMTaTh rpadUKd JTUHEHHONH (YHKUMHU, KBAJAPATUYHOH (PYHKLUHU, CTEHICHHOM
(YHKIINU C LENBIM ITOKa3aTeNEM.

Hcnonb3oBare rpaduku (GyHKUMN A7 UCCIEAOBAaHMS IMPOLIECCOB U 3aBUCUMOCTEH Npu
pelIeHUH 3a/a4 M3 APYrMX Y4YeOHBIX IPEIMETOB U peabHOM XHU3HM; BBIpAXKaTbh (OpMyJIaMu
3aBHCUMOCTH MEX/1Y BETUUNHAMH.

Hayana MmaTeMaTH4eCKOro aHaIn3a

OnepupoBaTh MOHATUAMHU: IOCIEIOBATEIbHOCTb, apU(PMETHUECKass MU TIeoMeTpUudecKas
IIPOTpeccu.

OmnepupoBarh HMOHATHAMH: OECKOHEUHO YOBIBAIOIIAas T€OMETPHUECKAsl MPOrPECCHs, cyMMa
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOI MPOTPECCHH.

3agaBaTh [0CIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonb30BaTe CBOMCTBA MOCIENOBATENBHOCTEH W MPOrpeccUil Ui pEleHMs] peallbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHo:KkecTBa U JIOTHKA

OnepupoBaTh NOHATUSAMH: MHOKECTBO, OIIEPAI[MH HaJl MHOYKECTBAMHU.

Vcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH ammapar sl ONMCaHMsl peaIbHbIX MPOLIECCOB U
SIBJICHHUI, TIPU PEIICHUH 3329 U3 APYTHX y4eOHBIX MPEIMETOB.

OmnepupoBath MOHATUSIME: OTIPECIICHHIE, TEOpEMa, CIIEACTBUE, TOKA3aTEeIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBarh NOHATUAMU: HATYPAJIBHOE, LIEJI0€ YUCIIO; UCTIOIb30BaTh IIPU3HAKYU AECITUMOCTU
LIEJIBIX YUCEJI, PAa3JIOKEHUE YHCIIa HA ITPOCThIE MHOKUTENH JUIsl PELICHUS 3a1a4.

OnepupoBarh MOHATHEM: CTEIIEHb C PALlMOHAILHBIM [TOKA3aTEJIEM.

OnepupoBath NOHATHAMHU: JIOTapU(PM Uncia, JECITUUHBIE U HATypallbHbIE JIOTapU(PMBbI.

YpaBHeHHS U HEPABEHCTBA

[TpuMeHsTH CBOICTBA CTETIEHU ISl TPe0Opa30BaHUs BEIPAXKEHUI; ONepupoBaTh MOHATUIMU:
IIOKa3aTeJIbHOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI MIOKA3aTEIbHBIX YPABHEHUHN U
HEPABEHCTB.

BeimonHATe npeoOpazoBaHMs BBIPAKEHHUM, coAep)KalMx Jiorapu(Mbl; ONEpPUPOBATh
HNOHATUSAMM:  JIoTapu(MUYecKOoe ypaBHEHHME M  HEPaBEHCTBO; pellaTb OCHOBHBIC  THIIbI
Jorapu(pMHUUECKUX YpaBHEHUI U HEPaBEHCTB.

Haxonuts pemenus mpocTenmnx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUAMU: CUCTEMA JIMHEHHBIX YPAaBHEHHH M €€ pEIICHUE; HCII0JIb30BATh
CUCTEMY JINHEWHBIX YPAaBHEHUN JUUIS PEILICHUS PAKTUYECKUX 3a1ady.

Haxomute pemeHus npocTelmmnx CUCTEM M COBOKYIHOCTEW palMOHAIBHBIX YPaBHEHHUH H
HEPABEHCTB.

MopenupoBaTh peajibHblE CHUTyallMd Ha S3bIKE aiureOpbl, COCTaBJIATh BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 3aa4M, UCCIEN0BATH ITOCTPOCHHBIE MOJEIH C
HCIIOJIb30BaHUEM arrapaTa ajareopsl.

DyHKIUHN U TPaQUKH

OnepupoBaTh MOHATUAMHU: MEpUOAWYECKas (QYHKIUS, TNPOMEKYTKH MOHOTOHHOCTH
(GyHKLIMU, TOYKH HSKCTpeMyMa (YHKIMM, HauOoJsiplliee M HauMeEHbIlee 3Ha4eHus (QyHKIUM Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUISl MCcce10BaHus QYHKINH, 3a1aHHOM rpaduKoMm.
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OnepupoBarb MOHATHSIMU rpaduku  TIOKa3aTeIbHOW,  JIOTapuPMHUECKON U
TPUTOHOMETPUUYECKUX (DYHKIMIA; M300pakaTh UX Ha KOOPAWHATHOH IJIOCKOCTH M HCIOJIB30BATh
JUIsl pEIIEHUs] YPAaBHEHUIN 1 HEPABEHCTB.

H300paxarh Ha KOOPAMHATHOM TUIOCKOCTH TpadUKy JMHEWHBIX YpaBHEHHH W
MCIIOJIB30BATh UX JIJIS PEIICHHS CUCTEMbI TUHEHHBIX YPABHEHUH.

Hcnonp3oBate Tpaduku (QYHKUMH A7 HMCCIEIOBAHUS MPOIECCOB M 3aBUCUMOCTEH W3
JOPYruX y4eOHbIX JUCHUIUINH.

Havana maTteMaTH4ecKoro aHajimsa

OnepupoBarh MOHATUSMU: HENpPEpbIBHAS (PYHKIMS; MPOU3BOAHAA (DYHKUIMHU; HUCIIOJIB30BAThH
reOMEeTPUYECKUI B (PU3UYECKHIA CMBICI TPOU3BOIHOM ISl PELICHHUS 3a1ay.

HaxonuTe NpOW3BOAHBIE 3IIEMEHTAPHBIX (YHKIHMNA, BBIYUCIATH HPOM3BOJHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIMA.

Hcnonp3oBaTh MNpOM3BOJAHYIO MJIA HccieloBaHUs (DYHKIMM Ha MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHMS K TOCTPOSHHIO IPa(hUKOB.

Hcnonp30BaTh MpPOM3BOAHYIO Ul HAXOXKJEHUS HAWIYYILIEro PElIeHHs B NPUKIAIHBIX, B
TOM YHCJIE€ COI[MAIbHO-3KOHOMUYECKHX, 3aa4ax.

OnepupoBarh MOHATUSMHU: TMEPBOOOpa3Has M HHTErpaji; MOHMMATh T€OMETPUYECKUU U
(buznyecKuil CMbICI UHTErpaa.

Haxomute mepBooOpa3Hble AIIEMEHTApHBIX (YHKIMK; BBIYUCISATH MHTErpasl 1mo (opmyne
Herorona—Jleliouuma.

Pemarp mpukiiagHbie 3a1ayd, B TOM YHCIE COLMAIBHO-3KOHOMHYECKOTO U (PU3UYECKOTO
XapakTepa, CpeICTBaMU MaTEMaTHYECKOI0 aHaIn3a.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3jiesioB U Kourpo IIpakru  (uudposbie)
n/n TEM MPOrpaMMbl Bcero JBbHBIE yecKHue 06pa30BaTeJ'IbHLIe
pabdoTbl | paGoTbl | PecypcChI
MHoecTBa pallMOHAIbHBIX
1 U JeUCTBUTCIILHBIX YHUCEI. 1 bubmuorexa [JOK
PanonasnbHbIe ypaBHEHHUS U 14 https://m.edso0.ru/1568aba3
HEpaBEHCTBA
DyHKIMU U rpadUKHu.
2 CT}GIEHGI}-III) C HCJII)I)I(II\?/[ bubmoreia HOK
6 https://m.edsoo.ru/1568aba3
MoKazaTeyieM
Apudmerndeckuii KOpeHb N—
3 OH CTCIICHMU. 1 bubmuorexa [JOK
WppaimoHaibHbIe ypaBHEHHSI 18 https://m.edsoo.ru/1568aba3
Y HEpPaBEHCTBA
DopmyIibl
4 TpI/I?OIi]OMeTpI/II/I.TpI/IFOHOMeT 1 bubmmorexa LIOK
22 https://m.edsoo.ru/1568aba3
pHUYECKHEe YpaBHEHUS
5 ITocnenoBarenbHOCTH U bubnuorexa [JOK
IPOTrPeCCUu 5 https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, o6odIIEHKE, 1 bu6mmoreka [IOK
cHUCTEeMaTH3aIlHs 3HAHU 3 https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB 4 0
10 TIPOI'PAMME 68
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11 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaesioB Konrpo Ilpakru (uudposbie)
I/l ¥ TeM NpPorpamMmbl Bcero  JbHBIE YecKHe o0pa3oBaTte/ibHbIE
padorsl paGoTbl  PeCypChl
CrermneHnsb ¢ palluOHAIBLHBIM
MOKa3aTeJIeM.
1 [TokazaTenpHas GyHKIHS. bubmmorexa LHOK
12 1 https://m.edsoo.ru/f11c4afd
[Toka3arenbHble ypaBHEHUs
Y HEpPaBEHCTBA
Jlorapudpmuueckas
5 byHKIHS. bubmuorexa [JOK
Jlorapudmudeckue 12 https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Tpuronomerpuyeckue
3 GyHKIMY U UX TpaUKy. bubnmnoreka HOK
TpuroHoMeTpudecKue 9 1 https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
4 [TIponsBoanas. IIpumenenue bubnnoreka [HOK
IPOM3BOIHOM 24 1 https://m.edsoo.ru/f11c4afd
5 Wurerpan u ero bubnnorexka HOK
PUMCHEHHS 9 https://m.edsoo.ru/f11c4afd
6 CucreMbl ypaBHEHUN Bubmorexa LIOK
12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHble u nemnbie bubnmnorexka HOK
qpcna 6 https://m.edsoo.ru/f11c4afd
8 [ToBTOpenue, o6odIIEHKE, bu6mmoreka [IOK
cHUCTEeMaTH3aIlHs 3HAHU 18 2 https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB 0
[10 ITPOIT'PAMME 102 6
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