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MHNOACHUTEJIbHASA 3AIINCKA

Pabouas mporpamma y4eOHOTO Kypca «Anrebpa M Hadala MaTeMaTHYeCKOrO aHaIn3a» 0a30BOTO
ypoBHs it oOyqarommxcss 10 —11 xmaccoB pazpaborana Ha ocHOBe DefepaibHOTO TOCYIaPCTBEHHOTO
00pa30BaTeNIbHOTO CTAaHAApPTa CpeiHero oOmiero oOpa3oBaHUsA, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBAaHUH, TPENBABIIEMBIX K MaTeMaTHYECKOMY OOpa3OBaHHIO, M TPATUIUNA POCCHICKOTO
oOpazoBanus. Peanmuzanus mnporpamMMmbl  00eCleUMBACT OBJAQJICHUE KIIOYEBBIMU KOMIIETCHIIUSIMH,
COCTaBJIIONIMMH OCHOBY JUIS CAaMOPa3BUTHA M  HENPEPHIBHOTO 00pa3oBaHMs, LEIOCTHOCTD
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O M MTO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTH 06yqa}0m1/1xcsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Havana MaTeMaTHYeCKOTO aHAJIM3a» SIBIIICTCS OJTHUM M3 HauOoJiee 3HAYUMBIX B
MporpaMMe CTapIiiei MIKOJIbl, OCKOJBKY, C OJTHOM CTOPOHBI, OH 00eCIeYnBaeT MHCTPYMEHTAIbHYIO 0a3y
JUIsT U3yYEHUsI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrodl CTOPOHBI, (DOPMUPYET JIOTHYECKOE U
a0CTpaKTHOE MBIIICHHE y4alluXcs Ha ypOoBHE, HEOOXOIMMOM JJisi OCBOCHHS KypCOB HH(MOPMATUKH,
OOLIECTBO3HAHMS, MCTOPHM, CIOBECHOCTH. B paMkax JnaHHOTO Kypca Yyuyaliuecs OBJaJeBaioT
YHUBEPCAIBHBIM  SI3BIKOM COBPEMEHHOW HayKH, KOTOpas (OPMYJIHUPYET CBOU JIOCTH)KCHHS B
MaTreMaTudeckou gopme.

Kypc anreOpsl M Hauan MaTeMaTH4YeCKOro aHalu3a 3akKja/JbIBa€T OCHOBY [UISl YCIIEUIHOTO
OBJIQJICHUS 3aKOHAMU (DU3UKH, XUMHH, OWOJIOTHH, MOHUMAHHUS OCHOBHBIX TEHIEHIIMHA SKOHOMHUKH U
0OIIIeCTBEHHON >KM3HU, IO3BOJIIET OPHUEHTHUPOBATHCS B COBPEMEHHBIX ITM(MPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO WCIOJb30BaTh WX B TIIOBCEIHEBHOW J>KM3HHM. B TOXe BpeMs OBiaJieHHE
a0CTPaKTHBIMH M JIOTUYECKHA CTPOTHUMH MaTEMATHICCKUMU KOHCTPYKIIMSIMU Pa3BUBACT YMEHHUE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb  yTBEP)KJIEHHUS, HCIOJIb30BaTh 0000IIeHHE U
KOHKpETH3all1Io, a0CTparupoBaHue U aHAJIOTHIO, (OPMUPYET KpEeaTUBHOE U KPUTHYECKOE MbllIeHne. B
X0Jie M3y4eHHsI anreOpbl M HayaJll MaTeMaTHMYeCKOIro aHajlu3a B CTaplIed IIKOJIE ydallhecs IMOJIydaroT
HOBBIM OIBIT pelIeHus] MPUKIAJHBIX 3a7ad, CaMOCTOATEIHHOIO MOCTPOEHUSI MaTeMaTUYECKUX MOJelei
pEabHBIX CHUTYyallMii M HWHTEpIpEeTallMd TOJYYEHHBIX pEIIeHUH, 3HAKOMSTCS C IpUMEepaMu
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B NPUPOJE, HAayKe M B HCKYCCTBE, C BBIJAIONIMMUCS
MaTeMaTU4YEeCKUMH OTKPBITUSIMU U UX aBTOpPaMH.

Kypc o6nagaer 3HaYNTENbHBIM BOCIIUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIM pean3yeTcsl Kak 4yepes
yueOHBI MaTepuan, CrnocoOCTBYIOMUNA (OPMUPOBAHMIO HAYYHOTO MHPOBO33PEHMS, TaK U uepes
cenuQuKy yueOHOU JEeSITeNIbHOCTH, TpeOyromen CaMOCTOSITENIbHOCTH, aKKypaTHOCTH,
MPOJIOJKUTENEHON KOHIIEHTPALMK BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYCHHBIN Pe3yibTar.

B ocHoBe Meroauku oOydeHus anredpe W HayalaM MaTeMaTH4YeCKOro aHaiuu3a JIeXKHUT
JeSITEeNbHOCTHBIN MPUHIUI O0y4YEeHHUS.

Crpykrypa Kypca «Ajiredpa M Hayajla MaTEMaTHYeCKOrO aHajin3a» BKIIOYAET CIEeAYyIOIIne
coJiepKaTeIbHO-METOIMUecKHe IMHUU: «Hucna u BeraucieHus», «OyHKuuu U rpadukm», «YpaBHEHUS U
HepaBeHCTBa», «Hawama wmaremaruyeckoro aHanmuza», «MHOXKecTBa W JIOTMKa». Bce OCHOBHBIE
COJIepKaTeIbHO-METOUYECKUE JTMHUM W3Yy4alOTCS Ha MPOTSHKEHUU JBYX JIeT OOydeHHs B CTapliei
LIKOJIE, €CTECTBEHHO JOMOJHSASA IPYr Apyra M MOCTENEHHO HACHIIIAsICh HOBBIMU TEMaMHU M pa3/iejaMu.
JlaHHBIH Kypc SIBISIETCSI MHTETPATUBHBIM, MOCKOJIBKY OOBENMHSET B cebe coJep)KaHHue HECKOIbKHX
MaTeMaTHYeCKUX JAUCHUIUINH: anredpa, TPUTOHOMETPHS, MaTeMaTUYECKUN aHAINU3, TeOPUS MHOXKECTB U
ap. ITo mepe Toro kak yuamuecs oBjIaJieBaloT BcE OoJiee MUPOKUM MaTEeMaTHYECKUM anmapaToM, y HUX
MOCJIeIOBATeTbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTUYEeCKylH0 MOJeNb
pealbHON CUTyalluu, MPUMEHSATh 3HAHUs, TIOTYyYeHHbIE B Kypce «Anredpa u Havajla MaTeMaTHYEeCKOTO
aHalM3a», Ul PEHICHHs CaMOCTOSITENIbHO C(OpMYITHpPOBAHHONW MaTeMaTHUECKOW 3aJayd, a 3aTeM
HWHTEPIPETUPOBATH MOJTYYEHHBIN pe3ybTarT.

CogepxartenpHo-MeTOAMYECKass JUHUS «Yucna W BBIYUCICHUS» 3aBepliaeT (GopmupoBaHue
HABBIKOB UCIOJB30BaHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO Ha4aTO B OCHOBHOM 1mIkosie. B crapmieit



mKojie o0coboe BHUMAaHUE yaensercss (OPMUPOBAHMIO MPOYHBIX BBIYHUCIUTEIBHBIX HABBIKOB,
BKJIIOYAIOIIUX B Ce0sl MCIIOJIb30BAaHUE PA3MYHBIX (OPM 3amucH JICHCTBUTENBHOTO YHUCIA, YMEHUE
panMoHaIbHO BBIMOJHATH JACUCTBUS C HUMH, JENaTh NMPHKHUJIKY, OLCHHWBATH pe3ynbraT. OOydaromuecs
IIOJIyYaIOT HaBBIKK NMPUOIMKEHHBIX BBHIYMCICHUH, BBIIOJHEHUS NEHCTBUM € YMcIaMH, 3allMCAaHHBIMU B
CTaHJApTHOU (OpMe, UCTIOIb30BAHMU MaTEMAaTUIECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAYKEHHH.

JIuaus «YpaBHEHHS U HEPABEHCTBA» PEAIU3YETCs Ha MPOTSHKEHUU BCEr0 OOy4EeHMsI B CTapliel
IKOJIE, TIOCKOJIbKY B Ka)KJIOM paszfielie IporpaMMbl MIPETyCMOTPEHO PELIEHUE COOTBETCTBYIOIMX 3a/ad.
OOyuvarompecss  OBJAJEBAalOT  Pa3jIMYHbBIMM  METOJAMU  PELIEHUs  ILENbIX,  palMOHAIbHbIX,
MppaIMOHAIBHBIX, TIOKA3aTeNbHbIX, JIOTApU(IMUIECKUX ¥ TPUTOHOMETPHUECKUX YpaBHEHUI, HEPABEHCTB
nu ux cucreM. [losyueHHble yMEHUS MCIOJIB3YIOTCA NPU HCCIAEAOBAHUM (QYHKUMHA C IOMOUIBIO
IIPOM3BOJIHOM, PEIIEHUMH NPUKIATHBIX 337a4 U 3aJad Ha HAXO0XJAECHHE HauOOJbIIMX M HAUMEHBIINX
3HayeHnd (yHKumu. [laHHas conmepkaTtenbHas JUHHS BKIIOYAeT B ceds Takxke (GOpMUpPOBAHHE YMEHUH
BBINIOJIHATE pacyéThl Mo ¢opmyiaMm, MpeoOpa3oBaHUs LENbIX, PallMOHAIbHBIX, HWPPALUOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHUN, a TakKe BBIPAKEHUM, COAEpXKAllUX CTEHNeHH U JIOTapu(pMBbI.
brnaromaps  usydeHuio — anreOpamdeckoro — maTrepuana  MPOUCXOAUT  JabHEWIIee  pa3BUTHE
QITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS Yy4aluxcsi, (OPMHUPYIOTCS HABBIKU JE€IYKTUBHBIX
paccyXJeHUl, paboThl C CHUMBOJIBHBIMU (pOpMaMH, MpeACTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B
BHUJIE PABEHCTB M HepaBeHCTB. AusreOpa mnpeanaraeT 3(Q(eKTUBHbIE WHCTPYMEHTHl Ui pelIeHus
MPaKTUYECKUX U €CTECTBEHHO-HAYUHBIX 33/1a4, HATJITHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa
HayKH.

CopepxarenpHo-MeToanueckass TuHus «DyHKUMK U TpaduKU» TECHO MEPEIyIeTaeTcs ¢ IPYrUMHU
JUHUSMHU Kypca, MOCKOJIbKY B KaKOM-TO CMBICTE 3a/aéT MOCIeI0BaTENbHOCTh HM3Y4EHHUs MaTepuala.
N3ydyeHue cTeneHHOM, NOKa3aTeNbHOM, JOrapupMUUYECKOW M TPUTOHOMETPUYECKUX (QYHKIMH, HX
CBOMCTB U Tpa(MKOB, UCIOJIb30BaHUE (QYHKIMH U pelleHus 3ahad U3 APYTHX Y4eOHBIX MPEIMETOB U
peanbHON JKHU3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJIM30M, TaK U C PELICHUEM YpaBHEHHH U
HepaBeHCTB. [Ipu 3ToM Gosiblioe BHUMaHUE ynensercss GOpMUPOBAHUIO YMEHMsI BbIpaXkaTh (popMyIamu
3aBHCUMOCTH MEXAY pa3jIMYHbIMU BEJIWYMHAMH, HCCIEIOBAaTh IOIYy4CHHbIE (YHKLHH, CTPOUTh HX
rpadukn. Marepuan 5TOM coAepKaTEIbHOW JIMHWHM HAIeJIeH Ha pa3BUTHE YMEHUH M HABBIKOB,
MO3BOJISIOIIMX BBIPAXKATh 3aBHUCHMOCTU MEXJY BEIMYMHAMU B DPA3IMYHOM (opMme: aHATUTHUYECKOH,
rpapudeckoil u cioBecHoil. Ero m3yueHue crnocoOCTBYeT pa3BUTHIO ITOPUTMUUYECKOIO MBILIUICHMS,
CIOCOOHOCTH K 0000LIECHNIO U KOHKPETH3allUH1, UCII0JIb30BAaHHUIO aHAJIOTHA.

ConepxatenpHast JuHMS «Hauana MaTemaTtuueckoro aHaiauM3a» MO3BOJISIET  CYLIECTBEHHO
paclIMpuTh Kpyr Kak MaTeMaTW4YeCKMX, TaK W HPUKIAJHBIX 3a4a4, JOCTYIHBIX OO0YyYaroUIuMcs, y
KOTOPBIX HOSBISAETCSI BO3MOXHOCTb HCCIEAO0BaTb W CTPOUTHh TIpaduKku (QYyHKUMHA, ONpenensTb HX
HauOoJIbIINE U HAUMEHbIIINE 3HAUEHUS, BBIYUCIATD IUIOMAaAn Guryp u o0bEMBI TeJ, HAXOIUTh CKOPOCTH
U yCKopeHHs mpoieccoB. JlaHHas coaeprkaTelibHasi JMHHUS OTKPBIBAET HOBBIE BO3BMOYKHOCTH MOCTPOCHMS
MaTeMaTUYEeCKUX MOJIENIeH peaslbHbIX CUTYalUi, HAXOXKACHUS HAWIY4IIero pelleHus B MPUKIaJHbIX, B
TOM YHCJIE COLUMAIBHO-3KOHOMMYECKHX, 3a/JadaX. 3HAKOMCTBO C OCHOBAMM MaTe€MaTHYECKOIrO aHalln3a
CIOCOOCTBYET pa3BUTUIO AOCTPAKTHOro, (HOPMaIIbHO-JIOTMUECKOTO H  KPEaTHBHOIO  MBIIUICHUS,
(GOopMHUpPOBaHMIO YMEHUH paclo3HaBaTh NPOSIBIEHUS 3aKOHOB MaTeMaTUKM B HayKe, TEXHUKE U
uckyccrBe. OOydaronyecs y3HalOT O BBIJAIOIIUXCS pe3yabTaTax, MOJYYEHHBIX B XOJ€ Ppa3BUTHUS
MaTEeMaTUKU KaK HayKH, U X aBTOpax.

CopnepxarenpHO-MeTOAMYECKAs JMHHUSA «MHOXecTBa M JIOTUKa» B OCHOBHOM IIOCBALICHA
2JIEMEHTAaM TEOPHUU MHOXKECTB. TE€0pETUKO-MHOKECTBEHHBIE NPEICTABICHUS MPOHU3BIBAIOT BECH KypC
IIKOJIBHOM MaTeMaTUKU U TpeJylaratoT HauOojiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIONIUM BCe pa3aelbl
MaTEMaTHKU U €€ MPUIOKEHNI, OHH CBSI3bIBAIOT pa3Hble MATEMAaTUYECKUE TUCLUILINHBI B €AMHOE LIENIOE.
[looToMy Ba)XHO JaThb BO3MOYKHOCTb IIKOJBHUKY IIOHMMAaThb TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTUKH U MCIIOJIb30BaTh €r0 Ul BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa W Hayajga MaTeMaTHYECKOTO aHajM3a» MPHCYTCTBYIOT TaKKe OCHOBBI
MaTeMaTH4YeCKOTO MOJEIMPOBAHUSA, KOTOpPbIE MPU3BaHbI CPOPMHUPOBATH HABBIKUM MOCTPOCHUS MOJEIeH



pEaJIbHBIX CUTYallui, UCCIEA0BAaHUS ITUX MOJENIEH C MOMOILBIO anmnapara ajireopbl 1 MaTeMaTHYECKOTO
aHaJIM3a U MUHTEpIpETallMK NOJYyYEHHBIX Pe3yabTaToB. Takue 3a/laHus BIUIETEHBI B KKIbIA U3 pa3/IeioB
IIPOrpaMMbl, IIOCKOJIBKY BECh MaTepual Kypca IIUPOKO MCIIONb3YeTCs JUIsl PpelIeHNs NPUKIAAHbIX 3a1ad.
[Ipu pemieHNM peagbHBIX MPAKTUYECKUX 3a/ad YdYalluecs pPa3BUBAIOT HAOIIOAATEIBHOCTb, yMEHHE
HaXOJUThb  3aKOHOMEPHOCTH,  aOCTparupoBaThCs,  HUCIONb30BaTh  aHAJIOTHI, 0000IaTe U
KOHKPETU3UPOBaTh Ipobiemy. JlesTensHOCTh 1Mo (GOPMHUPOBAHUIO HABBIKOB PEIICHHS MPUKIATHBIX 3314
OpraHu3yeTCs B IIPOLIECCE U3YUEHMsI BCEX TEM Kypca «Anredpa U Hayajga MaTeMAaTUYECKOTO aHaIU3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

B yueOHOM 1utaHe Ha M3y4eHHe Kypca anreOpbl ¥ Hayal MaTeMaTHYeCKOTO aHajan3a Ha 0a30BOM ypOBHE
oTBOJUTCS 2 yaca B Hezento B 10 kitacce u 3 yaca B Hezento B 11 kitacce, Bcero 3a Ba roja o0y4eHus —
170 yvacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucsia v BBIYUCIECHUS

Pammonanbupie  uncna. OOBIKHOBEHHBIE M JIECATUYHBIC JPOOH, MPOLEHTHI, OECKOHEYHBIC
nepuoandeckue podu. Apudmernueckue omnepanuu C PalUOHAIBHBIMH YHWCIIaMH, HpeoOpa3oBaHHS
YHCIIOBBIX BbIpakeHUH. [IpumeneHme npoOel M NPOLEHTOB JUIS PEIIEHHs NPUKIATHBIX 3a1ad W3
Pa3IMYHBIX OTPACiEl 3HAHUW U PEATbHOM KU3HH.

JleiicTBuTenpHbIe yncia. PanyoHanbHble U MppallMOHAIbHbIE Ynciaa. ApuQMETUUECKUE OIEpaLu C
JNeUCTBUTENbHBIMU YnciaaMu. [Ipubnmxénnble BbIUMCICHUS, IPaBUIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA
pe3yJbTara BEIYMCICHUM.

Crenenp ¢ muensiM mnokaszareneM. CraHmapTHas ¢opma 3aluch  JCWCTBUTENBHOTO YHUCIA.
Hcnonp3oBanue noaxoasmiei popmbl 3arucu AEUCTBUTENbHBIX YUCEN AJIs PELLIEHUS IPAKTUYECKUX 33134
U TIPEJICTaBICHUS TaHHbBIX.

Apudmernueckuil KOpPEeHb HaTypalbHON cTeneHu. JleHcTBUS C apU(PMETHUECKUMU KOPHIMHU
HAaTypaJbHOMN CTEIICHHU.

CuHyc, KOCHHYC U TaHT'€HC YUCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOTO
apryMeHTa.

YpaBHeHHUsI M HEPABEHCTBA

ToxnecTBa 1 TOKECTBEHHbIE TPEOOPA30BAHUS.

[IpeoGpa3oBaHue TPUTOHOMETPUUECKUX BhIpaskeHUH. OCHOBHbIE TPUTOHOMETpHUECKHE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEeHHs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTo 1 THTEPBAJIOB.

Pemenue nensix u [poOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanoHaNbHBIX YpaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YpaBHEHUH.

[IpuMeHeHne ypaBHEHNI M HEPABEHCTB K PELICHUIO MAaTEMAaTUUYECKUX 3aJa4 M 3aJa4 U3 Pa3InYHbIX
obyacTeil HayKu U PeaIbHON KU3HH.

DyHKUUM U rpaduKu

OyHKIws, criocoObl 3ananus Gyakuun. ['paduk Gyakumun. BzanmHo oOpaTHbie GyHKITUN.

Ob6nacTh ompeneneHuss U MHOXKeCTBO 3HaueHuil Qynkuumu. Hymu dynkuuu. Ilpomexyrku
3HAKOIMOCTOSIHCTBA. YETHBIEC U HEUETHBIC (DYHKIIHH.

CreneHHas GyHKIUS C HaTYpaJbHBIM U IIEJIBIM TOKa3areneM. E€ cBolicTBa u rpaduk. CBoiicTBa 1
rpaduk KopHs N-0¥ CTeneHu.

Tpuronomerpuyeckasi OKpPYKHOCTb, OINpeAeNieHHe TPUTOHOMETPUUYECKUX (YHKIUN YUCIOBOTO

apryMeHra.
Hauana maTemMaTu4ecKkoro anajamnsa
[TocnenoBarenbHOCTH, CrocoObI 3aaHus Moce0BaTeIbHOCTEH. MoHOTOHHBIE
MOCJIEIOBATELHOCTH.

Apugpmernueckas M reoMerpuyeckas nporpeccud. beckoHeuHO yObIBarollas reoMeTpudeckas
nporpeccuss. Cymma OeckoHeuHO yObIBarolell reomerpudeckoil mporpeccur. Dopmyna CIOXKHBIX
MPOLICHTOB. Ccronb30BaHne NPOTPECCUH [UI PELICHUS PEANIbHBIX 3aa4 IPUKIIAIHOTO XapaKTepa.

MHokecTBa M JIOTHKA

MHoxecTBO, omnepanuu Haja MHOXecTBamu. Jluarpammel Olinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOTI'O aIlliapara Iy ONHUCAaHUs PEAIbHBIX NPOLIECCOB U SBIEHUM, NPU PELICHUU
3aJa4y U3 APYrux y4eOHbIX IPEIMETOB.

Omnpenenenne, Teopema, CIEACTBUE, 0KA3aTEILCTBO.

11 KJJACC
Yucaa v BLIYUCIEHUA
HarypanbHblie u nensle uncna. [Ipu3Haku 1eIMMOCTH LEIBIX YUCETL.
Crenenb ¢ pallMOHAJIbHBIM MOKa3areneM. CBOWCTBA CTENECHH.



Jlorapudwm yucna. JlecaTnaHble U HATypaTbHBIE JIOTAPUPMBL.

YpaBHeHusI H HEPABEHCTBA

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIHNX JIOTAPU(PMBI.

[IpeoOpazoBanne BRIpaKEHHIA, COACPIKAINX CTENEHU C PAIHOHAILHBIM TIOKA3aTEJIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHHS 1 HEPABEHCTBA.

Cucrembl JIMHEWHBIX YypaBHEHUU. PellleHMe NPUKIIATHBIX 3a7a4 C MOMOIIBIO CHUCTEMbI JTHMHEHHBIX
YpPaBHEHUU.

CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHNe ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHX 3a1ad M 3a7ad U3
pa3IMYHbIX 00JaCTe HAYKH U peaJIbHOM JKU3HH.

DyHKIUHN U TpadUuKH

Oynkuus. llepuoanueckue @ynkunu. IIpomMexyTKM MOHOTOHHOCTHM (QYHKUIMU. MakCUMyMBbl H
MUHUMYMBI QyHKIMKU. Hanbobiiee u HauMeHbllee 3HaueHNe QyHKIIUU Ha TPOMEXKYTKE.

Tpuronomerpruueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U IpaUKHU.

Hcnonws3oBanne rpadmkoB GyHKIUHN I pEIICHUS] YPAaBHEHHUHN U IMHEWHBIX CUCTEM.

Ucnonw3oBanne rpadukoB (yHKIUN I WCCICIOBAHHS IPOIECCOB M 3aBHUCHUMOCTEH, KOTOPBIE
BO3ZHUKAIOT NP PELICHUH 3a/1a4 U3 APYTHX YU4EOHBIX MPEAMETOB U peaIbHON KU3HU.

Hayana maTteMaTH4ecKoro aHajaimsa

HenpepriBHbie ¢pyHKIMN. MeTo1 MHTEPBAJIOB JIJ1sl pEIIEHHs] HEPAaBEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKUI CMBICIT POU3BOIHOM.

[IpousBomubie  aneMmeHTapHBIX  (QyHKIUNA. DOpMynabl  HAxXOXIEHUS  MPOU3BOJHONW  CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHre TPOM3BOJAHOM K HCCIEAOBaHWIO (YHKIMA HAa MOHOTOHHOCTh U JKCTPEMYMBI.
Haxoxaenne HaubombIIero 1 HAMMEHbBILIET0 3HaYeHHs] PYHKIUU Ha OTPE3KE.

[IpuMeHeHne NMPOU3BOMHOM JUIsI HAXOXKIEHUS HAWIYYIIero pelleHHs B NPHUKIAJAHBIX 3aJadax, Ui
oTpe/ieNieHus] CKOPOCTH Ipoliecca, 3aJ1aHHOr0 GopMyoil 1w rpaduKkoM.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

Wurerpan, ero reoMerpuueckuid M Qusnueckuil cmbicia. Bpruncnenue wuHTerpana mno dopmyne
Hprorona—IJleitOnuna.

IIJTAHUPYEMBIE PE3YJIbTATBI

OcBoeHue y‘IC6HOFO npeamMcCcTa «MaTteMaTuka» HOJDKHO obecreynuBaTh JOCTHIKCHUC Ha YpPOBHC
Cp€aHero O6I_HCFO 06pa30BaHI/I$I CICAYOINNUX JIMYHOCTHBIX, MCETAIPCIAMCTHBIX W MPCAMCETHBIX
O6paSOBaTCJ'II>HbIX pPE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE ~ pe3yJabTaThl OCBOEHHMsS Iporpammbl  ydeOHoro mnpeamera «MaremaTHka»
XapaKTEePU3YIOTCSL:

I'paxnaHckoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO I'PAKIAHCKONH MO3ULUHN OOYYaIOLIerocss Kak akKTUBHOTO U OTBETCTBEHHOTO
YjieHa POCCUHCKOTO OOIIECTBa, MPEICTaBIEHHEM O MaTeMaTHUYECKHUX OCHOBaX (PYHKIMOHHUPOBAHMS
Pa3NUYHBIX CTPYKTYp, SABJICHHUMN, MIPOLEAYP I'PaXkIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHUEM
B3aMMO/IEHCTBOBATH C COLIMAIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKLUSMU M Ha3HAYECHUEM.

[TaTpuoTHyeckoe BOCIIMTAHUE:



C(OPMHUPOBAHHOCTBIO POCCHMCKON TpaKJAaHCKOM WICHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOSIIIEMY POCCHICKOM MaTEMATHKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUAM POCCUUCKHX
MAaTEMAaTUKOB U POCCHICKONM MAaTeMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ATUX JTOCTUKECHUN B JIPYTHX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMUSL:

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEH POCCHIICKOrO Hapojaa; cOPMUPOBAHHOCTHIO HPABCTBECHHOTO
CO3HAHHUS, STUYECKOTO IMOBEJICHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM IOCTIKEHUM HAYKH H
JESITETHFHOCTBIO YUEHOTO; 0CO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IYILIETO.

DCTEeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKIIOYas SCTETUKY MaTEMaTUYECKHX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3aJad, PCIICHUH, PACCYKICHH, BOCIPUUMYHBOCTHI0O K MATEMATUYCCKUM aCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

®duszndeckoe BOCIUTAHNUE:

c(hOpMUPOBAHHOCTHIO YMEHHS MPUMEHSATH MATEMAaTUUECKHE 3HAHMUS B WHTEpECaxX 30POBOTO M
0e3omacHOTO 00pa3za >KM3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 30pPOBBIO (370pOBOE MHUTAHUE,
cOaaHCUpPOBAHHBIM PEXUM 3aHATUN M OTHbIXa, peryinspHas (u3nueckas aKTUBHOCTB); (U3NYECKOTO
COBEPIIICHCTBOBAHUS, TIPH 3aHATUSX CIOPTUBHO-03/IOPOBUTEIILHOMN JESTEIHHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K pa3Iu4HbIM cdepam
poheCCHOHANBHOU JIEATEIHPHOCTH, CBSI3aHHBIM C MAaTEeMaTHKOW W €€ MPWIOKEHUSIMH, YMEHUEM
COBEpIIATh OCO3HAHHBIA BBIOOp Oymyiiei mpodecciu W pearn30BBIBATH COOCTBEHHBIE >KM3HEHHBIC
MJIaHBI; TOTOBHOCTBIO U CIIOCOOHOCTBHIO K MaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOpa30BaHHMIO Ha
MPOTSHKEHUM BCEH JKU3HU, TOTOBHOCTHIO K AKTHBHOMY YYacCTHUIO B PEIICHUHM TMPAKTHYECKUX 3aaad
MaTeMaTU4YE€CKON HAIpPaBJICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHHE:

c(hOPMUPOBAHHOCTBIO ~ DKOJIOTHYECKON  KyJAbTYpHl, TMOHUMAaHHUEM  BIUSHHUS  COIMAJIBHO-
SKOHOMHUYECKHUX TMPOIIECCOB HA COCTOSTHUE MPUPOIHON M COIMATBLHOM CPEJbl, 0OCO3HAHHEM TI00aIbHOTO
XapakTepa AKOJOTHYECKUX MPOOJIeM; OpHUEHTAIMEeH Ha TNPUMEHEHHE MaTEeMaTHYeCKHX 3HAHWW s
perieHus 3a1a4 B 00JaCTH OKPYXKAIOIICH cpefibl, TUIAHUPOBAHUS MOCTYIKOB M OIICHKH MX BO3MOXHBIX
MOCJICICTBUM JUISI OKPYXKAIOIIEH CPEIbI.

[leHHOCTH Hay4HOTO MMO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKd W OOIIECTBEHHOW NPAaKTHUKH, NMOHUMaHHEM MaTEMaTHYeCKOW HAyKH KakK cQepbl YeIOBEUECKON
JEATEIbHOCTH, ATANOB €€ pa3BUTUSA U 3HAYUMOCTU JJI PAa3BUTHUS LMBUJIM3AIMU; OBJIAJICHUEM S3bIKOM
MaTeMaTUKM M MaTEeMaTU4YeCKOW KyJbTYpOMl Kak CpEICTBOM IIO3HAaHUS MHUpPA; TOTOBHOCTBIO
OCYIIECTBJISATh MPOECKTHYIO U UCCIIEI0BATENbCKYIO I€ATEIbHOCTh MHIMBUIYAJIbHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeqMeTHble pe3yabTaThl OCBOEHHMsS HNpOrpaMMbl ydeOHOro mnpeamera «MaremaTHKa»
XapaKTepU3YIOTCS OBJIQJICHUEM YHUBEPCAJIbHBIMU HO3HABAMENbHBIMU OClCBUAMY, YHUBEPCANbHBIMU
KOMMYHUKAMUBHBIMU OCUICBUAMU, YHUBEPCATbHBIMU PE2YIAMUBHIMU OCUCMEUIMU.

1) Vuueepcanvnvie nosnasamenwvhvle Oeiicmeus, obecneyusarom @Gopmuposanue OaA308bIX
KOCHUMUBHBIX NPOYECCco8 00VUAoWuxcs (0ceoeHue Memooo8 MNO3HAHUSL —OKPYHCAIowe20 Mupa;,
npUMeHeHUe 102UYeCKUX, UCCIe008aMeNbCKUX Onepayull, ymeHui pabomams ¢ ungopmayuei).

ba3zoBble lornyeckue AeCcTBUsA:
J BBISBJIATE M XapaKTE€PHU30BaTh CYIIECTBEHHbIC MPU3HAKU MATEeMaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHOLIEHUH MEXIy TOHATHAMH;, (OPMYIHpPOBATh  OINpENENEHUS TOHATHUH;  YCTaHABJIMBAThH
CYIIECTBEHHBI TNpHU3HAK KIACCU(PHUKAIMM, OCHOBAHUS s OOOOLICHHS W CpaBHEHMS, KPUTEPUHU
MIPOBOJIMMOTO aHATN3a;



J BOCIPUHUMATh, (OpMyaHpoBaTh M NpPeoOpa3OBbIBaTh  CYXKJICHHS: YTBEpOUTEIbHBIE H
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIC U O0IIKE; YCIOBHBIC;

J BBISBJIATH MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUHs B (DakTaX, JaHHBIX,
HAOMIONEHUSAX M YTBEPXKACHUAX; TpeajaraTb KPUTEPUH Ui BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNL;

J JeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKM, JEIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

J IIPOBOJUTH CAMOCTOSITEJIHO JIOKa3aTelbCTBA MAaTEMaTHYECKUX YTBEPKIACHUN (IIpsAMbIE U OT
IIPOTUBHOI0), BBICTpauUBaTh apryMEHTALUIO, NPUBOAUTH NPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE CY)KJICHUS M BBIBOJIBI;

. BBIOMpATh CTMOCO0 pemieHust y4eOHOUM 3amauu (CpaBHHMBATh HECKOJIBKO BapUAHTOB peEIICHUS,
BbIOMpaTh HanOoJIee MOAXOASIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

basoBble uccnenoBarenbckue AeCTBUS:

J HCIO0JIb30BAaTh BOIPOCHI KakK HCCIIENOBAaTENIbCKUM HHCTPYMEHT I03HaHUSA; (opMynupoBaTh
BOIPOCHI, PUKCUPYIOIINE IPOTUBOpEUHE, MPoOIeMy, YCTaHaBIMBAaTh UCKOMOE U JJaHHOE, (popMHpOBAThH
TUIOTE3Y, aprYMEHTHUPOBATh CBOIO MO3UIINIO0, MHEHHE;

J MIPOBOJUTH CAMOCTOSATEIBHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, MCCIEI0BAaHUE M0 YCTAHOBIICHUIO
O0COOEHHOCTENl MaTeMaTHYeCKOro OObEeKTa, SBJIEHUS, MpOIecca, BBISBICHUIO 3aBUCUMOCTEH MEXIYy
o0BbeKTaMu, SIBJICHUSAMHU, ITPOLIECCAMH;

J CaMOCTOSITENIBHO  (pOPMYIHPOBAaThH OOOOUIEHUS M BBIBOJABI 10 pe3ylbTaTaM MPOBEIEHHOTO
HaOJIO/ICHUs, HUCCIIEJJOBaHMs, OLIEHHWBATh JOCTOBEPHOCTh IOJYyYEHHBIX pE3yJbTaTOB, BBIBOJIOB U
00001IEeHNI];

o IIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE IPOLECCa, a TAKXKE BBIABUraTh IMPEAINOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabota c nadopmanmeii:

o BBISBIIATE AeuIuTel WHQOpPMAIUK, TaHHBIX, HEOOXOAMMBIX MJIsi OTBETAa Ha BOMPOC W JUIS
peleHs 3a/1a9H;

o BBIOMpaTh MH(OPMAIIMIO U3 HCTOYHUKOB PAa3JIUYHBIX THIIOB, aHAIU3HPOBATH, CHCTEMATH3UPOBATh
Y MHTEPIPETUPOBATH HH(POPMAIMIO pa3IMYHBIX BUAOB U POPM MPEICTABICHHUS;

o CTPYKTYpUpPOBaTh WH(POPMALIUIO, TPEACTABIATh €€ B Pa3IUYHBIX (opMax, HIUTFOCTPHPOBATH
rpagpuvecKu;

o OIICHUBATh HAJAEKHOCTh HH(DOPMAIIHH IO CAMOCTOSTEIILHO CHOPMYIMPOBAHHBIM KPHUTEPHSIM.

2) Vuusepcanvivie KOMMYHUKAMUGHDLE OeliCMEUsl, 00eCneuusaiom chopmMuposaHHoCmMb COYUATbHBIX
HABbIKO8 00YYaAOUWUXCAL.
OO6menue:
e  BOCIPUHHMMATH U (HOPMYIUPOBATH CYXKICHHUSI B COOTBETCTBUH C YCIOBHUSMHU M LIENSIMU OOIICHHUS;
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX M IMUCHMEHHBIX TEKCTaX, JaBaThb
MIOSICHEHHMSI 110 X0y pelIeHHs 3a1a4i, KOMMEHTUPOBAThH MOJyYCHHBIN Pe3yibTar;
e B X0ji¢ 00CYX/IEHHUs 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TeMbI, MPOOIEMbI, PeraeMoit
3a/1au, BBICKa3bIBaTh WU, HAIEJICHHBbIE HAa TOWCK pELIEHHUS; COMOCTAaBIATh CBOM CYXJICHHS C
CYXJCHUSAMH JAPYTUX YYaCTHUKOB JAMAIora, OOHapyXKHBaTh pazU4YMe€ U CXOJCTBO MO3UIUH; B
KOppeKTHOH opMe GopMyTUpOBaTh pa3HOTIACHS, CBOU BO3PAKEHHUS;
® PEICTaBIATH pPE3yJAbTaThl pEIICHUS 3aJaud, OSKCIEPUMEHTAa, MHCCIEAOBaHUs, IPOEKTa;
CaMOCTOSITENILHO BBIOMpATh (oOpMaT BBICTYIUICHUS C y4€TOM 3a/ad Mpe3eHTAllud U O0COOCHHOCTEH
ayJIUTOPHUHU.
CoTpyIHUYECTBO:
® TIOHMMAaTh U HCIOJB30BAaTh MPEUMYIIECTBA KOMaHAHOW U MHIUBUAYAIbHOW pabOTHI MPHU pElICHUN
yu4eOHBIX 3a/a4; TPUHUMATh IIelb COBMECTHOW JEATENbHOCTH, IIJIAaHUPOBATh OPraHU3AIUIO



COBMECTHOUM PabOTHI, paclpeeNisiTh BUABI PadOT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YAbTAT

paboThr; 06001IaTh MHEHHSI HECKOJBKHX JIIOJICH;
® YyYJacTBOBAaTh B IPyNIOBBIX (popmax paboThl (00CYyXkaeHUs, OOMEH MHEHUH, «MO3TOBBIC IITYPMbD» H

WHBIC); BBITIOJIHATH CBOIO YacTh PAaOOTHl M KOOPAMHHPOBATH CBOU JCUCTBUS C JPYTHMMH YJICHAMHU

KOMaHJIbl; OILIGHWBAaTh KA4eCTBO CBOETO BKIaJAa B OOMMA MPOAYKT TIO  KPUTEPUSM,

chOpMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vhusepcanvhuvle pezynamugnuie deticmsus, obecneuusaiom Gopmuposanue CMbiCilo8blX YCMAHOBOK
U HCUSHEHHBIX HABBIKOG TUYHOCTIU.

Camoopranu3zanus:

COCTaBIIATh IUIAH, AJTOPUTM PEIICHUS 3a/1a4yd, BEIOMPATh CIIOCOO PEHmICHUS C YIETOM HMCIOIIMXCS
PECYPCOB U COOCTBCHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEIICHUH C
y4€TOM HOBOM MH(OpMAIUU.

CaMOKOHTpOJIb:

® BJIAJICTh HABBIKAMH I[T03HABATEIILHON pe(ICKCHH KaK OCO3HAHUS COBEPINACMBIX JCHCTBHHA W
MBICIIUTEIBHBIX TIPOIECCOB, MX PE3YJIbTAaTOB; BJIAJETh CIIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS
TpoIiecca M pe3ysibTaTa perieHus] MaTeMaTHIeCKON 3a/1a4H;

® TpEABUACTH TPYJHOCTH, KOTOPHIC MOTYT BO3HUKHYTh IPU PEIICHUH 3a1a9U, BHOCHTH KOPPEK TUBBI
B JICATCIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHBIX, HAWJCHHBIX ONIMOOK, BBISBJICHHBIX
TPYIHOCTEN;

® OIICHUBATh COOTBETCTBHEC pE3yJbTaTa IEJIM M YCIOBHSAM, OOBSICHATh MPUYUHBI JIOCTIKECHUS WU
HEJOCTHKCHHS PE3YJIbTaTOB JICATSIBHOCTH, HAXOJWUTh OIIMOKY, JaBaTh OIEHKY IPUOOPETEHHOMY
OTIBITY.

NNPEIMETHBIE PE3YJIbTATDBI

OcBoenHme yueOHOTo Kypca «Asredpa M Hadajga MaTeMaTHYECKOTO aHAIM3a» Ha YPOBHE CPEIHETo
obmrero oOpa3oBaHusl JODKHO OOECIEeYMBaTh TOCTHKEHUE CIEAYIONUX MPEAMETHBIX 00pa30BaTEIbHBIX
Pe3yJIbTaTOB:

10 KJIACC

Yucaa v BBIYHCIEHUS

OnepupoBaTh MOHATHSAMHU: PAIIMOHATLHOE U JIEHCTBUTEILHOE YUCIIO, OOBIKHOBEHHAS U JICCATHYHAS
IpoOb, TPOLICHTHI.

BrinoaHsaTe aprdMeTHYECKHUE ONepaliy ¢ pallMOHATBHBIMHU U ICHCTBUTEIIBHBIMUA YUCITAMH.

BoinonHaTe npubnukEHHbIE BHIYMCICHUS, UCIIONB3YS MpaBuila OKPYTJCHUS, AeiaTh MPUKUAKY U
OIICHKY pe3yJIbTaTa BHIYMCICHUH.

OnepupoBaTh TMOHATUAMH: CTENEHb C IIEJIBIM IIOKa3aTeleM; CTaHaapTHas QopMa 3amucH
JNEUCTBUTENHFHOTO YHCIAa, KOPEHb HATYPaJbHOM CTENeHU; MCMOJb30BaTh MOAXOANIYI0 (OpMY 3arucu
JNEHUCTBUTENBHBIX YNCEN JJIsl PEIICHHS IPAKTUYECKUX 3a7a4 U MPEJCTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YIJa; UCIOIb30BATh 3aMUCh
MIPOU3BOJILHOTO yTia uepe3 oOpaTHbIE TPUTOHOMETpHUECKHUe (DYHKITUH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBarb NOHATHSMHU: TOXKAECTBO, YpPABHEHUE, HEPABEHCTBO; II€JI0€, PalMOHAIIBHOE,
HppalMOHAIbHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHE;

BrimonHsaTe mpeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAXKEHUI U pelIaTh TPUTOHOMETPUUECKHE
ypaBHEHHUSL.

BrimonHATe mpeoOpa3oBaHUs MENbIX, PAIHOHATBHBIX U HPPAIMOHANBHBIX BBIPDAKEHUN M pElIaTh
OCHOBHBI€ THUIIBI LEJBIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUU U HEPABEHCTB.



IIpumeHATh ypaBHEHHS M HEpAaBEHCTBA JUIsl PELICHHUS MaTeMaTHYEeCKMX 3ajad M 3ajad U3
pa3nuYHBIX 007acTEll HAYKHU U PEATbHOM KU3HH.

MoenupoBaTh pealbHbIE CUTYallUd Ha SI3bIKE aireOpbl, COCTABIATH BBIPAKEHUS, YpPaBHEHUS,
HEpaBEHCTBA [0 YCJIOBHUIO 3aJayud, UCCIEIOBATh IOCTPOECHHBIE MOJEIM C HMCIOJIb30BAHUEM armapara
areOpsl.

DyHKUUM U TPaPUKHU

OnepupoBarh MOHATHIMH: (DYHKIUS, CIIOCOOBI 3amaHus (DYHKIUH, OO0JIACTH OIpEHCICHHS |
MHOYKECTBO 3Ha4YeHUH (pyHKIMHU, TpapuK QYHKINH, B3AUMHO 00paTHbIC (DYHKIIUH.

OmnepupoBaTh MOHATHAMHU: YETHOCTh W HEUETHOCTh (DYHKIMH, HYIH (YHKIUH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA.

Wcnonb3oBath rpaduku QyHKIUN A7 pELIEHUS] ypaBHEHUI.

CtpouTth 1 unTath rpadpuku TMHEHHONW (PYHKINHU, KBAIPATUIHON (QYHKINHU, CTETICHHOW (PYHKIIMHU C
L[EJIbIM TIOKa3aTelIeM.

Wcnonb3oBath rpapuku pyHKIUN JUIsL MCCIETOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH MpPHU peLICHUH
3a/1a4 U3 JpYrux y4eOHBIX MPEIMETOB U PEaTbHON KU3HU; BhIpAXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
BEJTMYMHAMHU.

Havyana maTemaTu4eckoro anaausa

OnepupoBaTh MOHATHSMH:  IOCJIENOBATEIBLHOCTh, apudmMeTrnyeckas M  TreoMeTphyYecKas
MIPOrPECCHUHU.

OnepupoBaTh MOHATHSAMHU: OECKOHEYHO YyOBIBaloOIlasg TeOoMETpHuYecKas Iporpeccus, cymma
OECKOHEYHO YOBIBAIOIICH T€OMETPUIECKOM MPOTPECCHUH.

3aaBaTh MOCJIENOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIIENOBATEILHOCTEH W TMPOTpPEecCUi JUIsl PELIeHHs] peajbHBIX 3aaad
IIPUKJIATHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh NOHATUAMH: MHOXECTBO, ONI€pALIMK HaJ MHOXKECTBAMH.

Hcnosb30BaTh TEOPETUKO-MHOXKECTBCHHBIM ammapar Julsl ONUCaHWS peajbHBIX IPOLIECCOB U
SBJICHUH, TIPU PEIICHUN 3a]1a4 U3 APYruX y4eOHBIX IPEIMETOB.

OnepupoBaTh NOHATUAMU: OIIPENEICHHUE, TEOPEMA, CIECACTBUE, NOKA3ATEIbCTBO.

11 KJIACC

Yucyaa ¥ BLIYUCTIEHUS

OnepupoBaTh NOHATHAMU: HATypaIbHOE, IIEJIO€ YHCII0; UCII0JIb30BaTh MIPU3HAKH JICITUMO CTH LIEITBIX
YHUCell, pa3JIoKEHUE YHUCIIa Ha TIPOCThIC MHOYKUTEIIH JIJIsl PEIICHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTEIICHB C PAlIMOHATIBHBIM TIOKa3aTeJIeM.

OnepupoBath NOHATUAMHU: JIOTapuUM YKCIa, JECITHUHBIE U HATYPalbHbIE TOTAPU(PMBL.

YpaBHeHNs 1 HEPABEHCTBA

[IpuMeHaTh CBOMCTBA CTENEHU MJIA IPeoOpa3oBaHUs BBIPAKCHUM, ONEPUPOBATH TOHIATHIMMU:
MOKa3aTeIbHOE YPAaBHEHHE M HEPABEHCTBO; pPEIIaTb OCHOBHBIE THUIIbI IMOKA3aTENbHBIX YPABHEHUU U
HEPaBEHCTB.

BrimonHaTe mpeoOpa3oBaHus BBIPAKEHUH, COJEPXKAIIUX JIOrapu(Mbl; OMEpUPOBATh MOHITUIMHU:
norapuMUUecKoe ypaBHEHHE U HEPABEHCTBO; pellaTh OCHOBHBIE TUIIBI JIOTapU(MUIECKIX YpaBHEHHUH U
HEPaBEHCTB.

Haxonuts penieHust mpocTeUnX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMHU: CUCTEMA JIMHEUHBIX YpaBHEHUN U €€ pelIeHUe; UCII0Ib30BATh CUCTEMY
JIMHEWHBIX YPaBHEHUH Uil pelIeHus MPAKTUUECKUX 3a/1ay.

Haxonutp pemeHuss OpocTEHIIMX CUCTEM M COBOKYMHOCTEH paldOHAIbHBIX YpPaBHEHUU U
HEPaBEHCTB.



MoenupoBaTh pealbHbIE CUTYyallUd Ha SI3bIKE anreOpbl, COCTABJIATH BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA U CHUCTEMBI 110 YCIOBMIO 3aJa4M, UCCIIEN0BATh MOCTPOCHHBIE MOJEIU C HCIIOIb30BAHUEM
ammapara anreOpsbl.

DyHKUUH U TPaPUKHU

OmnepupoBaTh MOHATHAMHU: TNEpUOIUYECcKass (YHKIMSA, MPOMEKYTKM MOHOTOHHOCTH (DYHKIIHH,
TOYKHA SKCTpeMyMma (GYyHKUIUHM, HauOoJipllee M HauMEHbIee 3HAa4eHUs (QYHKIUH Ha IMPOMEKYTKE;
MCTOJB30BATh MX JJIsl HCCIIENOBaHUS (DYHKIIUH, 3aJaHHOH rpadukom.

OmnepupoBaTh NOHATHAMH: TPadUKU MMOKA3aTEIBHON, JOrapu(MHUUECKON U TPUTOHOMETPHUYECKHIX
¢byHkuuit; n300paxkaTh X Ha KOOPAMHATHOW TIOCKOCTH W HCIIOJIB30BATh Uil PEIICHUS YpaBHEHUH H
HEPaBEHCTB.

N300pakaTh Ha KOOPJMHATHOW IIOCKOCTH TpaUKH JTMHEHHBIX YPAaBHEHUH M UCIIOJIB30BaTh HX
JUISl pELIEHUs] CUCTEMBI JIMHEMHBIX YPaBHEHHM.

Wcnonb3oBath rpaguku (QyHKIUE A7 HCCIeIOBAaHUS MPOLECCOB M 3aBUCUMOCTEH M3 JAPYruX
y4eOHBIX TUCHUIUIMH.

Hayana maTteMaTH4ecKoro aHajaim3a

OnepupoBaTh TNOHATUSMU: HENpepbIBHAS (YHKIUSA; MPOU3BOJAHAS (YHKIUHU; HCIOJIB30BAThH
reOMETPUYECKUN U (PU3NYECKUN CMBICI IPOU3BOAHOM JUIs pelIeHUs 3a/1ay.

Haxonute npou3BOAHBIE AIIEMEHTapHbIX  (QYHKUUN, BBIYUCISTH IPOU3BOJIHBIE  CYMMBI,
MIPOM3BEACHHUS, YACTHOTO (PYHKIIUH.

Hcnonb30BaTh NMpPOU3BOAHYIO AJIi HUCCIENOBaHUS (PYHKUMHM HAa MOHOTOHHOCTb U 3KCTPEMYMBI,
MIPUMEHSTH Pe3yAbTaThl HCCIIEIOBAHUS K IOCTPOEHUIO I'paUKOB.

Hcnonb30BaTh MPOU3BOIHYIO JUTSI HAXOXKICHHS HAMTYUIIETO PEeUIeHHsI B IPUKJIAJHbBIX, B TOM UUCIIE
COLIMAIbHO-3KOHOMUYECKHUX, 3a7a4ax.

OmnepupoBaTh NOHATUAMU: IEPBOOOPA3HAs U MHTErpal; IOHUMATh N€OMETPUUYECKUN U (PU3NUYECKUN
CMBICII MHTErpajIa.

Haxonute mnepBooOpa3Hble 3lIEeMEHTApHbIX (YHKLUMH; BBIUUCIATH MHTErpal mo (opmyne
Hprorona—JleitOauma.

Pemate npuknazHele 3agadd, B TOM 4YHCJIE COLMAIbHO-?KOHOMHYECKOTO U (U3UYECKOTO
Xapakrepa, CpeICTBaMUA MaTeMaTH4ECKOI0 aHaJIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€eCcTBa pallHOHAJIBHBIX U
1 JIeMCTBUTENILHEIX uncen. ParmonansabIe 14 1
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6
roKasaresaemM
3 Apudmernueckuil KOpeHb N—O CTETEHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMmyJibl
4 TpuroHomeTpuu. TpuroHomMeTpuyecKkre 22 1
ypaBHEHUS
5 [TocnenoBaTebHOCTH U IPOTPECCHH 5
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHHUS W HEPABEHCTBA
Jlorapudmuueckas GyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBEHCTBA
TpuronomeTprudeckre QyHKIIMH H UX
3 rpaduku. TpuroHoMeTpuiIecKue 9 1
HEpaBEeHCTBa
4 [IpousBonas. [Ipumenenne mpou3BOIHOM 24 1
5 WHTerpan u ero npuMeHEHHs 9
6 Cucremsbl ypaBHCHUI 12 1
7 HarypanbsHble u 11e1b1e yncia 6
3 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
Ne . KoaunuyecTBo yacoB TMara
eMa ypoka
/i P Beero | loHTpOIb M3ydeHust
HbIe PaboThI
1 MHo0ecTBO, Onepaluy HaJl MHOKeCTBaMU. J[narpaMMel 1
Diinepa—Benna 05.09.2023
Panmonaneabie yncia. OOBIKHOBEHHBIC U ICCATUIHBIC
2 1
IpoOH, TIPOLIEHTHI, 0ECKOHEUHBIC TICPUOIUUECKUE IPOOH 06.09.2023
3 Apudmernyeckue ornepauu ¢ parroHaTbHBIMU 1
qucllaMu, IPeoOpa30BaHMs YUCIOBBIX BHIPAXKEHUI 12.09.2023
[Ipumenenue npobei 1 NPOLEHTOB Ui pelICHUs
4 MPUKJIAJAHBIX 3a7a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUI U 1
PHICTAIHBIX SAAATHE P R 13.09.2023
peaTbHOM JKU3HH
[Ipumenenue npobeii 1 TPOLEHTOB Ui PELIEHUs
5 MPUKIAJAHBIX 3aa4 U3 PA3JIMYHBIX OTPACIICH 3HAHUI U 1
PHICTAHBIX SAAATHE P R 19.09.2023
peaTbHOM JKU3HH
HeiicTBuTenbpHble uncia. PanimonanbHbIe U
6 1
UpparnroHAIBLHBIC YHCITa 20.09.2023
7 ApudmMernueckne orneparuu ¢ AeHCTBUTEILHBIMHI 1
YUCIIAMH 26.09.2023
3 [TpuOnmxEHHBIE BBIYUCIICHUS, IPABUIIA OKPYTJICHHUS, 1
MPUKHJIKA M OLICHKA Pe3y/IbTaTa BEIYUCICHHUI 27.09.2023
9 ToxnecTBa U TOKIeCTBEHHBIE TIPe0OpPa30BaAHUS 1
g 8 peodp 03.10.2023
10 VpaBHeHHUE, KOPEHb YPABHEHUS 1
P PEHb P 04.10.2023
11 HepaBeHncTBo, pelieHne HepaBeHCTBA 1
P P P 10.10.2023
12 Mertoa HHTEpBAJIOB 1
ALHIHTED 17.10.2023
Pemenue nenbix u [poOHO-paIMOHANBHBIX YPAaBHEHUN U
13 1
HEPaBEHCTB 18.10.2023
KontponbHas padoTa no teme "MHOKecTBa
14 AllMOHAJIBHBIX U JIEHCTBUTEIBHBIX YU CEI. 1 1
patt 8 : 24.10.2023
PanmonanbHble ypaBHEHHUS U HEPABEHCTB
OyHKIM, crocoObl 3amanus GyHKunu. Bzaumuo
15 1
oOpaTHbIe PYHKIUH 25.10.2023
I'padux Gpynkmu. O61acTb onpeAesaeHns 1 MHOKECTBO
16 3HAYEHUMN kiuu. Hymu kuuu. [Ipomexyrku 1
dynxin. Hymn gpyuxiun. Ipomesxyr 07.11.2023
3HAKOTOCTOSTHCTBA
17 UETHbie U HEUETHBIE KITUH 1
byt 08.11.2023
18 | Crenens c uensiM nokasateneMm. CrangapTaas Gopma 1




3aIUCU AEHUCTBUTEILHOIO YHUCIA

14.11.2023

Hcnonp3oBanne moaxo el Gopmbl 3amucu

19 | nelCTBUTENBHBIX YHCEIN ISl PELICHUS TPAKTUIECKUX 15.11.2023
3a7a4 ¥ MPEICTaBICHUS TaHHBIX
20 Crenennast GyHKIUS C HATYPAJIbHBIM U LIETBIM
nokasarenem. E€ cBoiicTBa u rpaduk 21.11.2023
21 | Apudmernyeckuii KOpEeHb HATYPAIbHOH CTENEHU 99 11.2023
22 | Apudmernyeckuii KOpEeHb HATYPAIbHOH CTENEHN 98.11.2023
23 CpoiicTBa apu(PMETUYECKOT0 KOPHS HaTypalbHOU
CTETeHU 29.11.2023
24 CpoiicTBa apu(PMETUYECKOT0 KOPHS HaTypaIbHOU
CTETIeHU 05.12.2023
o5 CpoiicTBa apu(PMETUYECKOT0 KOPHS HaTypaIbHOU
CTETeHU 06.12.2023
26 | JleticTBus C apupMETHUECCKUMH KOPHIMHU N—Oi CTETIEHU 12.12.2023
27 JleiicTBus ¢ apupMeTHUECKUMU KOPHSIMH N0 CTENeHH 13.12.2023
28 JeiicTBus ¢ apupMeTHUECKIMU KOPHSAMHU N—OW CTENEHU
19.12.2023
29 JeiicTBus ¢ apupMeTHUECKIMU KOPHSAMHU N—O CTENEHN
20.12.2023
30 JeiicTBus ¢ apupMeTHUECKIMU KOPHSAMHU N—OW CTENEHN
26.12.2023
31 | Pemenue uppaoHaNbHBIX YPaBHEHUI U HEPAaBEHCTB 97 12,2023
32 | Pemenue uppaloHaNbHBIX YPaBHEHUI U HEPAaBEHCTB 09.01.2024
3 | P i
ellIeHNe UPPALIMOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB 10.01.2024
34 | Pemenue uppaloOHAIbHBIX YPaBHEHUH U HEPABEHCTB 16.01.2024
35 | Pemenune uppaoHaNbHBIX YpaBHEHHUH U HEPAaBEHCTB 17.01.2024
36 | CaoiicTBa u rpaduk KopHs N-0il cTeneHn 93.01.2024
37 | CsoiicTBa u rpaduk KopHs N-0il cTeneHn 94.01.2024
KonTtponrHas padota no teme "Apudmernueckuii KOpeHb
38 | n-oit CTCHCH{:I. HppanmonanbHble ypaBHEHUS U 30.01.2024
HEpaBEHCTBA
39 | Cunyc, KOCHHYC M TAaHT€HC YUCIOBOIO apryMeHTa




31.01.2024

40 CuHyc, KOCHHYC ¥ TaHT'€HC YHMCIIOBOI'O apryMEHTa 06.02.2024
41 ApKcuHYC, apKKOCUHYC U apKTaHT'€HC YHCIOBOTO
aprymeHra 07.02.2024
4 ApKCUHYC, apKKOCHHYC ¥ apKTaHT€HC YUCIIOBOTO
aprymeHra 13.02.2024
TpuronomeTpruyeckasi OKpy>KHOCTb, OIIPEIICIICHHE
43 .
TPUTOHOMETPHUECKUX (PYHKINH YHCIOBOTO apryMeHTa 14.02.2024
TpuronomeTpruyeckasi OKpy>KHOCTb, OIIPEICIICHHC
44 .
TPUTOHOMETPUYECKUX (PYHKIIMI YUCIOBOTO apryMeHTa 20.02.2024
45 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 91.02.2024
46 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 97 02.2024
a7 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJITBI 98.02.2024
4
8 OCHOBHBIE TPUTOHOMETPUUICCKUE (POPMYITBI 05.03.2024
49 | TIpeoOpa3oBaHHE TPUTOHOMETPUICCKUX BBIPAKCHUH
06.03.2024
50 [IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUN 12.03.2024
51 [IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM 13.03.2024
52 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM 10.03.2024
53 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKCHUM 90.03.2024
54 Pemenune TpuroHoMeTprUeCKUX YpaBHEHHMA 02.04.2024
55 Pemenune TpuroHoMeTprUeCKUX YpaBHEHHMA 03.04.2024
56 Pemenune TpuroHoMeTprUeCKUX YpaBHEHHMA 09.04.2024
57 Pemmenue TpuroHoMeTprUeCKUX YpaBHEHHMA 16.04.2024
58 Pemmenune TpuroHoMeTprUeCKUX YpaBHEHHMA 17.04.2024
59 Pemmenune TpUroHOMeTpUUECKUX YPaBHEHHIMA 93.04.2024
60 KonTtponsHas padora o teme "®Popmyiisl
TPUTOHOMETPUH. TPUrOHOMETPUUECKUE YPABHEHUS" 24.04.2024
61 [TocenoBaTenbHOCTH, CIIOCOOBI 3adaHUs




nmocjenoBaTeabHOCTE. MOHOTOHHBIC
IIOCJICA0BATCIIBHOCTH

30.04.2024

Apudmernueckas ¥ reoOMeTpUYecKas Iporpeccu.

62 | U 1
CMOJIb30BAHUE MPOTPECCHH ISl PELICHUS PEATbHBIX 07.05.2024
3aJa4u MPUKJIIATHOTO XapaKTepa
BeckoneuHo yObIBaromasi reoMeTpudecKas mporpeccusi.
63 | C 0 0 i 7 1
yMMa O€CKOHEUHO YOBIBAIOIIEH reOMeTpUIEeCcKOi 08.05.2024
pOTrpeccun
4 | O
6 OpMyJIa CII0KHBIX IPOIICHTOB 1 14.05.2024
65 | D 1
OpMyJTa CII0KHBIX TPOIICHTOB 15.05.2024
66 O060061eHne, cucTeMaTu3alys 3HaHU| 3a Kypc anredpsl U 1
Hayajl MaTeMaTruyeckoro aHanusa 10 kimacca 21.05.2024
67 | U 1
TOroBasi KOHTPOJIbHAs paboTa 99 05.2024
68 O60061eHre, cucTeMaTu3alys 3HaHU| 3a Kypc anredpsl U 1
Hayajl MaTeMaTruyeckoro aHanusa 10 kimacca 23.05.2024
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

* MaremaTHka: anreOpa ¥ Hayajla MaTeMaTH4eCcKOTo aHajiu3a, reoMeTpus. Anredpa u
Hayajia MaTeMaTH4ecKoTo aHanu3a (B 2 gactsx), 10-11 kiaccer/ Yacts 1: Mopakosuu A.T'.,
Cemenos I1.B.; Yacts 2: Mopakosuu A.I'. u npyrue; non penakuueit Mopakosuua A.l'.,
O6mectBo ¢ orpannueHHOM oTBeTCcTBEHHOCTHI0 « IO MHEMO3NHA»

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
A.I'. MopaxoBuu. Anrebpa 1 Hayana MareMaTiueckoro aHanusa. 10 kimace. YueOHuK st
y4amuxcsi 001eo0pa3oBaTeNbHBIX YUPEIKICHUM.

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETU
HUHTEPHET
Poccuiickas anekTpoHHas 1mkona, - https://resh.edu.ru



