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HosicHuTeIbHASA 3aNIHCKA

Pabouas mporpamma ydeOHOro Kypca «Anredpa M Hayajga MaTEeMaTUYECKOTO AaHAIHU3a»
6azoBoro ypoBHsi i oOyuatommuxcst 10 — 12 kmaccoB pa3paboraHa Ha ocHoBe DenepaabHOrO
rOCyJapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHAApTa CpPEeAHero oomiero ooOpa3oBaHHsA, C YYETOM
COBPEMEHHBIX MHPOBBIX TpeOOBaHMUU, NPEABABISEMBIX K MaTeMaTHYeCKOMY OOpa30oBaHHIO, U
TpaJULIMUNA POCCHICKOro oOpa3oBaHus. Peanm3zanus mnporpamMmbl oOecredMBaeT OBJIAJCHUE
KJIIOYEBBIMH KOMITETCHIIUSMH, COCTABISIOIMIMMU OCHOBY IS CaMOPAa3BUTHS W HEMPEPHIBHOTO
o0pa3oBaHus, LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W TIO3HABATEIILHOTO PAa3BHTHUS
JUYHOCTH 00YyJarOUXCsl.

Henw u 3amaun yaeOHOTO Kypca

Kypc «Anrebpa m Hadanma MaTreMaTW4YeCKOTO aHaM3a» SBISETCS OIHMM U3 Hamboiee
3HaYMMBIX B MPOTPaMME€ CTapmieil MIKOJBI, MOCKOJIBKY, C OJHOH CTOPOHBI, OH OOECIeYnBacT
WHCTPYMEHTAIBHYIO 0a3y sl U3Y4eHHs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C PYroil CTOPOHEI,
dbopmupyeT Joruyeckoe MW aOCTpaKTHOE MBIIUICHHE yJalluXcsi Ha YpOBHE, HEOOXOIMMOM JUIs
OCBOEHHS KypCOB WH(OpPMATHKH, OOIIECTBO3HAHUS, UCTOPHHU, CIOBECHOCTH. B pamkax JaHHOTO
Kypca Yydammecsi OBJAJEBAlOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTOpas
(hopmyIupyeT CBOU JOCTIKEHHS B MaTEMAaTUUYECKOH hopme.

KypcanreOpsl 1 Hagam MaTeMaTHYECKOTO aHajH3a 3aKJIaIbIBAE€T OCHOBY JUISl YCHEIIHOTO
OBJIQZICHUS 3aKOHAMH (PH3UKH, XUMHH, OMOJIOTHH, TOHUMAaHHUS OCHOBHBIX TE€H/ICHINI SKOHOMUKHA U
0O0IIeCTBEHHOH JKM3HH, TI03BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh WX B IOBCETHEBHOW JKM3HU. B Toke Bpemsi OBIIaJcHHE
aOCTpaKkTHBIMH W JIOTUYECKH CTPOTHMH MaTeMaTHYECKHMH KOHCTPYKIMSMHU pa3BUBAaeT YMEHHE
HAXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTHHHOCTH YTBEPKICHUS, HCIIOIB30BaTh 0000IICHIE
M KOHKPETH3allMio, a0CTparupoBaHWE W AaHAJOTHIO, (OPMHUpPYET KPEaTHBHOE W KPUTHUYECKOE
MbllieHHe. B xone m3yuyeHus anreOpbl M Hadaja MaTeMaTHUECKOTrO aHajiu3a B CTaplliel IIKoje
y4aliiecsl MoJIy4yaloT HOBBIM OMBIT PElIeHUsl MPHUKIAJHBIX 3a/1a4, CAMOCTOSTEILHOTO MOCTPOEHUS
MaTeMaTHYEeCKUX MOJIeNe peaJbHbIX CHTyalluid M WHTEpPIpeTalud TMOJYyYeHHBIX pEIICHUH,
3HAKOMSTCA C MPUMEpaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKEe U B UCKYCCTBE, C
BBIJAIOIIUMHUCA MaTEMaTHUYECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

Kypc oGmnamaer 3HaYMTENbHBIM BOCIIMTATEIBHBIM MMOTEHIIMAIOM, KOTOPBIM peaau3yercss Kak
yepe3 y4eOHBIM Marepuall, CrocoOCTBYIONINI (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK U
yepe3 cHenu(uKy y4eOHOH NesSTeNbHOCTH, TPEOYIOUIel CcaMOCTOSATENIbHOCTH, AaKKypaTHOCTH,
MPOJIOJKUTENEHON KOHIIEHTPALMK BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYCHHBIN Pe3yibTar.

B ocnoBe meroauku oOydenusi anreOpe M HayajlaM MaTEeMaTHUYECKOrO aHallh3a JIEKUT
JeSITeIbHOCTHBIN MPUHIUI O0y4YeHHUS.

Crpykrypa Kypca «Anrebpa M Hayalia MaTeMaTHMYECKOTO aHAIN3a» BKJIIOYAET CIIETYIOLIUE
coJiep)KaTelbHO-METOquYecKue JMHUU: «Yucaa W BblUMCHeHUs», «DOyHKIMH U Tpadukmy,
«YpaBHEHUS U HepaBeHCTBay, «Hauana maTemaruyeckoro ananusa», « MHOXecTBa U Joruka». Bee
OCHOBHBIE COJIEPKATEIIbHO-METOANYECKUE JTMHUH U3y4YaroTCsl Ha POTSHKEHUH TPEX JIET 00ydeHHs B
CTaplIeil MKoJe, ECTECTBEHHO AOMOJHSAS IPYT APYyra U MOCTEINEHHO HACHIIIAsiCh HOBBIMU TEMaMH U
pasnenamu. J[aHHBIN Kypc SBIISETCS MHTETPaTHUBHBIM, MOCKOJbKY OOBEAUHSET B cebe colepiKaHue
HECKOJIbKUX MAaTeMaTH4eCKHX AUCLUHUIUIMH: anredpa, TPUTOHOMETPHS, MaTeMaTUYEeCKHil aHalu3,
Teopusi MHOXecTB M JAp. Ilo Mepe Toro kak ydJaimguecs OBJIJeBalOT Bc€ OoJiee IHUPOKUM
MaTeMaTHYeCKUM amllapaToM, y HUX MOCJIe0BaTeIbHO (GOPMUPYETCS M COBEPLICHCTBYETCSI YMEHHE
CTPOMUTh MAaTEMaTUUYECKYIO0 MOJEb PeaJbHON CUTyallMH, IPUMEHATh 3HAHU, TOJTy4YeHHbIE B Kypce
«Anrebpa M  Hayajla MaTeMaTHYeCKOTO  aHaluM3a», JUId  pPELIEHHs  CaMOCTOSTEIbHO
cOpMYIIMPOBAaHHOW MaTeMaTHYeCKOW 3aJadd, a 3aTeM MHTEpIPETUPOBaTh MOJyYEHHBIH
pe3yibTar.

ConepxaTenbHO-MeToAMYeCKast TMHUSA «Yucina ¥ BBIYUCIEHUS» 3aBepiiaeT (GOpMHPOBAHUE
HaBBIKOB HCIIOJIb30BaHMsI JCHCTBUTENBHBIX YHCEN, KOTOpOE ObLIO HA4aTO B OCHOBHOMW IlKoie. B



cTapiiedl mKojJe 0co0oe BHUMaHME YaenseTcss (OPMHUPOBAHUIO TPOYHBIX BBIUYMCIUTEIBHBIX
HAaBBIKOB, BKIIIOYAIOLINX B c€0s MCMOIH30BAHUE PA3THMYHBIX (POPM 3aMMCH ACHCTBUTEIBHOIO YHCTIA,
YMEHHUE PALUOHAIBHO BBINOJHATH JEHUCTBUS C HUMH, AENaTh NPUKUAKY, OLIEHWBATH DPE3YJbTaT.
OOyuJaromuecss TONY4YarOT HAaBBIKM NPUOMKEHHBIX BBIYMCICHUHN, BBITIOTHEHUS JCHCTBHIA C
YHCIaMM, 3alMCaHHBIMM B CTAaHAAPTHOH (opMe, HCHOJIB30BAHUS MATEMATHUYECKUX KOHCTAHT,
OLICHUBAHMSI YUCIIOBBIX BBIPAKEHUH.

Jluaust «YpaBHEHHS M HEPABEHCTBA» pEaUM3yeTCsl Ha IMPOTSHKEHUH BCEro OOydeHMs B
CTapuiel IIKoJie, IOCKOJbKY B KaXJOM pasfeiie IpOorpaMMbl IPEIyCMOTPEHO pELIEHUE
COOTBETCTBYIOIIUX 3aaa4y. OOyyarouiuecs: OBJIaJAECBalOT PA3IUYHBIMU METOJAaMU PELEHUs LIEJIbIX,
paMOHANBHBIX, WPPAIMOHAIBHBIX, MOKA3aTeIbHBIX, JIOTAPU(PMUYIECKUX U TPUTOHOMETPHUYECKHX
YpaBHEHUH, HEPaBEHCTB M MX cuUcCTeM. [lodydyeHHble yMEHUS HCIOJIb3YIOTCS MpPHU HCCIEA0BAHUU
GyHKIMH € TOMOUIBIO MPOU3BOJHOW, PEIICHHH NPUKIATHBIX 3a7ad W 3a1ad Ha HaXOXKICHUE
HauOOJBIINX M HAUMEHBIINX 3HAYeHUW (yHkuuu. JlaHHas cojaep)kareibHasl JIMHUS BKIIOYAET B
ce0s Takxke GOpMUPOBAHME YMEHUIN BBINOJIHATH Pacué€Thl 1o Gopmysam, npeoOpa3oBaHUs LIETbIX,
paloOHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUM, a TaKKe BBIPAXKECHHH,
coJep)Kaliux crerneHn U Jorapudmel. brmarogaps wu3ydeHuro anreOpanyeckoro marepuana
MIPOUCXOJUT JalIbHENIIee Pa3BUTHE aITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS Ydalluxcs,
(GbopMUpYIOTCS HaBBIKM JEAYKTHBHBIX pacCyXJEHHH, pabOTbl C CHMBOJIBHBIMU (OpMamuy,
MIpe/ICTaBJICHHs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJE PAaBEHCTB M HEpPaBEHCTB. Airedpa
npeniaraeT 3pdeKTuBHbIE UHCTPYMEHTHI JJISl PElICHUs MPAaKTUYECKUX U €CTEeCTBEHHO-HAYYHBIX
3aJ1a4, HarJIgJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK sSI3bIKa HAYKH.

CopepxarenpbHo-MeToAnYecKass JUHUS «DyHKIMM M rpapuKu» TECHO NepervieTaercs ¢
JIPYTUMHU JTUHUSMHU Kypca, MOCKOJbKY B KAKOM-TO CMBICIIE 33/1aET MOCIEI0BATEIbHOCTh U3YUEHUS
Matepuana. M3yueHue cTeneHHOW, MOKa3aTeNbHOM, JIOTapupMUUYECKOH U TPUTOHOMETPHUYECKHUX
(GyHKIMM, WX CBOWCTB M IpadHKOB, WCIOJIb30BaHWE (YHKUMHA JUIS pelleHus 3agady U3 JPYyrux
y4eOHBIX MPEIMETOB U peaNbHOM *KU3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C
pelieHreM ypaBHEHHMH U HepaBeHCTB. I[lpu 3Tom Gojbioe BHHUMaHUE yaenseTcs: (GOPMHUPOBAHUIO
yYMEHHs BBIpaKaTh (POpMYITaMH 3aBUCHUMOCTH MEXAY pa3IUYHbIMU BEITUYMHAMH, HCCIIEI0BAThH
MOJIy4eHHbIe (PYHKIIUU, CTPOUTH UX Tpaduku. MaTepuan 3Toi coaepaTeIbHOM JIMHUN HalEJIeH Ha
pa3BUTHE YMEHUM M HAaBBIKOB, IMO3BOJISIOIIMX BBIPAXXaThb 3aBUCUMOCTH MEXIYy BEIMYMHAMHU B
paznuuHOil (opme: aHATUTHYECKOH, rpaduueckoil W cioBecHOW. Ero m3ydeHume crocoOCTByeT
Pa3BUTHUIO AJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOLIEHHIO U KOHKPETH3aIUH,
WCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas JmHUA «Havama MareMarnueckoro aHajlin3a» I03BOJIAET CYIIECTBEHHO
pacIIUpUTh KPyr KaKk MaTeMaTH4eCKHX, TaK U MPUKIAJHBIX 337ad, JTOCTYMHBIX OOydaromuMmcs, y
KOTOPBIX MOSIBISETCS BO3MOXKHOCTH HCCIENI0BATHh U CTPOUTH I'paduku (QyHKIUH, ONpeAensiTh UX
HauOOJbIINEe ¥ HAMMEHbIINE 3HAYEHUS, BBIUUCIATH IUIOMAnd (Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM M YCKOpeHMs TmpoieccoB. JlaHHas coaepskarenbHash JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTHM IOCTPOEHUSI MAaTeMaTHYECKUX MOJIENEeH peajbHbIX CHUTYalHi, HaX0XICHUS
HaWjy4yllero peleHus B MPUKIATHBIX, B TOM YHUCJIE COLHAIbHO-3KOHOMUYECKUX, 3a/ayax.
3HaKOMCTBO C OCHOBAaMHM MAaTE€MaTHYECKOIO aHaiu3a CIOCOOCTBYET pPAa3BUTHUIO aOCTPAKTHOTO,
(hOopManbHO-JIOTHYECKOTO M KPEAaTHBHOTO MBIIUICHHUS, (OPMHUPOBAHUIO YMEHUH pacrno3HaBaTh
NIPOSIBJICHUSI 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE W HcKyccTBe. OOydarouiyecs Y3HAIOT O
BBIJAIOIINXCS] PE3YJIbTaTaX, IOTYYEHHBIX B X0/JI€ Pa3BUTHs MATEMAaTUKN KaK HayKH, U UX aBTOpax.

CopnepxarenpHo-MeToAMYECKasT JTUHUS «MHOXKECTBA M JIOTUKa» B OCHOBHOM IIOCBSLICHA
JIEMEHTAaM TEOPUHM MHOXKECTB. T€OPETHKO-MHOKECTBEHHBIE IPEICTABJICHUS IPOHU3BIBAIOT BECh
KypC LIKOJIbHOM MaTeMaTUKM M IpeaaraoT Haubosee yHuBEpCcalbHbIN A3bIK, 00beTUHSIOMHNN BCe
paszesbl MaTEMATHKU U €€ MPUIIOKEHUHM, OHU CBA3BIBAIOT Pa3HbIE MaTEMaTHUECKHUE AUCLUILINHBI B
ennHoe uenoe. IlosTomMy BaXkHO JaTh BO3MOXHOCTb UIKOJIBHUKY IIOHMMATh TEOPETHUKO-



MHO>KECTBEHHBIN f3bIK COBPEMEHHOM MAaTEMaTUKM W MCIIOJIb30BaTh €ro JUIsl BBIPAKEHUS CBOUX
MBICJIEH.

B kypce «Anrebpa W Hayama MaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT TAaK)KE OCHOBBI
MaTeMaTU4YEeCKOTO MOJEIHPOBAHUSA, KOTOpPbIE IpPU3BaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MOJIeNiel peaybHBIX CUTYAIlMid, MCCIEOBAHUS ITUX MOJENEH C MOMOUIbI0 ammapara airedpsl u
MaTEeMaTHYECKOI0 aHaIM3a U UHTEPIPETALUU NIOJYyYEHHBIX pe3yIbTaToB. Takue 3a1aHusl BIJICTEHbI
B KaXIbIA U3 pa3/esoB MPOrpaMMbl, IOCKOJIbKY BECh MaTepuai Kypca HIMPOKO MCIOJIb3YeTCs s
pelleHns NpUKIaaHbIX 3a1a4. [Ipy peneHnn peaabHbIX TPAKTUUECKUX 3a7a4 yJalluecsl pa3BUBaOT
HAOJIIOIaTeNIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCHOJIB30BAThH
aHAJIOTHIO, 0000IIaTh ¥ KOHKPETU3UPOBATH MpodsieMy. JleaTenbHOCTh M0 (OPMHUPOBAHUIO HABBIKOB
pelleHys MPUKIaJHbIX 3ajad OpraHu3yeTcs B IPOILIECCE M3YUeHUs BCEX TeM Kypca «Anredpa u
Hayajia MaTeMaTUYeCKOT0 aHaJIn3a».

MecTto yuebHOrO npeaMera B yueOHOM ILJIaHE

«Anrebpa 1 Havyaja MaTEMAaTUYECKOTO aHAJIN3a» SBJISETCS 0053aTeNbHBIM yIEOHBIM MPEIMETOM Ha
ypoBHe cpenHero oomiero oopazoBanus. [IpeamerHas obnacts — «MaremaTtuka U HHGOPMATHKAY.

®denepanpHas padoyas mporpamma 1o Paboyas mporpamma no yueOHOMY KypCy
yueOHOMY Kypcy ««Auredpa 1 Havana «Anre0pa 1 Hayajla MaTEMaTUYECKOTO aHaJIN3a»
MaTEMaTHYECKOTO aHAIU3ay. B COOTBETCTBUHU ¢ yueOHBIM Tu1anHoM KOY
(6a30BBIiT YpOBEHB) «Cpennsist mkona Ne 1 (ogHO-3a049Has)»
Ha u3yuenue anrebps! 1 Hauana Ha uzyuenue anredpsl u Havyana
MaTeMaTH4eCKOro aHanu3a (0a30Bbli ypOBEHb) | MaTEMaTHUECKOIo aHaIn3a (0a30BbI ypOBEHb) Ha
Ha YpOBHE CpeHEro 0011ero 00pa3oBaHus YpOBHE CpeHEro 001Iero 00pa3oBaHus
otBoautrcya 170 gacos: otBoaurcs 153 gacos:
B 10 xacce — 68 yacoB (2 yaca B HEJCIIO), B 10 xmacce — 51 gac (1,5 gaca B Henento),
B 11 xmacce — 102 gaca (3 4aca B HezemIo). B 11 xnacce — 34 yac (1 yac B HezeIO),
B 12 xiacce — 68 yacoB (2 4yaca B HEJIETIO).

IInanupyeMble pe3yJbTaThl 0COBEHHSI Y4eOHOT0 MpeaMeTa
OcBoenue ydeOHOTO IpeaMeTa «Anredpa W Havajla MaTeMaTHYEeCKOTO aHaIM3a» Ha YPOBHE
cpenHero oomero oopazoBanusi (0a30BbIA YPOBEHB) JIOJDKHO 00ECIICUNTD JTOCTHKEHUE CICAYIOMNX
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIbTATOB.

JInyHOCTHBIE pPe3yabTaThl

JIndHOCTHBIE  pe3yabTaThl OCBOEHHUS ydyeOHOro mpeamera «Anredpa W Hayaia
MaTeMaTHYeCKOr0  aHalM3a»  OTPAKAIOT TOTOBHOCTh U CHOCOOHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAaTbCSI C(POPMHUPOBAHHONW BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CUCTEMOU LIEHHOCTHBIX
OpUEHTAIIMI, TO3UTUBHBIX BHYTPEHHHX YOEXIEHUH, COOTBETCTBYIOUIMX TPaJUIMOHHBIM
LIEHHOCTAM POCCHUUCKOTO OOIIECTBa, pacIIMPEHHE XU3HEHHOTO OIbITa W OMbITa JIEATEIHHOCTH B
MPOLIECCe peau3allid OCHOBHBIX HAIlpaBJICHUN BOCHUTATENHHOUW NEATENbHOCTH, B TOM YHCIE B
Y4acTHu:

1) T'paxaaHckoe BOCIIHTaHHeE:

COPMUPOBAHHOCTh ~ TPKMAAHCKOW  MO3HMIMM  OOy4aromerocs Kak  aKTHBHOTO |
OTBETCTBEHHOTO YJIEHa POCCHUHCKOTrO OOIEeCTBa, MPEACTABICHHEM O MAaTeMaTHUSCKHX OCHOBax
(GYHKIIMOHMPOBAHKS  PA3IUYHBIX CTPYKTYp, SBICHHH, TMPOIEAYp TPakIaHCKOTO O0OIIecTBa
(BBIOOpBI, OMPOCHI W TIp.), YMCHHEM B3aHUMOJICHCTBOBATH C COIMAJIbHBIMH HMHCTHTYTAMH B
COOTBETCTBHH C MX (DYHKIIUSAMH U Ha3HAUYCHHEM.




2) IlaTpuoTnyeckoe BOCIUTAHHUE:

ChopMUpOBaHHOCTh POCCUHCKON TPaKTAHCKOW HAEHTHYHOCTH, YBRKEHHUS K IMPOIUIOMY U
HACTOSIIEMY POCCHICKOW MaTeMaTHKH, LIEHHOCTHBIM OTHOUIEHHEM K JOCTHKEHHUSM POCCUUCKHUX
MAaTEMAaTUKOB U POCCUMCKOM MaTEMAaTHYECKOW WIIKOJIbI, K MCIIOJIB30BAaHUIO 3TUX JOCTHKECHUN B
JIPYTUX HayKaxX, TEXHOJOTHUAX, chepax SKOHOMHKH.

3) JyXOBHO-HPaBCTBEHHOI0 BOCIIUTAHUSI:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWS, 3THYECKOTO TIOBEICHUS, CBSI3aHHOTO C
MPAKTUYECKUM IIPUMEHEHUEM JOCTHKEHUN HAYKU U JESTEIHHOCTHIO YUEHOTO;

0CO3HAHME JIMYHOTO BKJIJa B MOCTPOCHHE YCTOMYUBOTO OYAYILEro.

4) DcTeTHYecKoe BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1a4, PEIICHUM, PACCYKICHUH;

BOCTIPUUMYHUBOCTH K MATEMATHYECKUM aCleKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

5) ®usnyeckoe BOCIUTAHUE!

c(hOpMUPOBAHHOCTh YMEHUSI IPUMEHATh MaTEMAaTUYECKUE 3HAHUSI B MHTEPECaxX 3J0POBOTO U
6e3o0macHoro obpa3a *HU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHUE,
cOaaHCUPOBAHHBIN PEXXUM 3aHATHI U OTIbIXa, peryispHas (pu3nueckas akTUBHOCTD); (PU3HUECKOe
COBEPIIICHCTBOBAHUE, TIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIIHEHOMN JESTEIHHOCTHIO.

6) TpynoBoe BocnuTaHue:

TOTOBHOCTH K TPy,

OCO3HaHHE LIEHHOCTHU TPY10JII00u;

WHTEpeC K pa3audyabiM cdepam MpoPeCCHOHAIBHONW NEATEbHOCTH, CBSI3aHHBIM C
MaTEeMaTHKOHN U €€ MPUIIOKCHUSIMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BRIOOP Oymymieit mpodeccuu
U peaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K MaTe€MaTUYeCKOMY OOpa3OBaHHI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEH )KU3HU;

FOTOBHOCTh K AKTHMBHOMY YYacTHI0 B PEIICHHMHM NPAKTUYECKUX 3aJa4 MaTEMaTUYECKOU
HaIlpaBJICHHOCTH.

7) DKoJoruYecKoe BOCIUTAHME:

c(OPMUPOBAHHOCTh  IKOJIOTUYECKOM  KYJIbTYpbl, TOHMMAaHHUEM BIUSHHUS COLIMAJIBHO-
SKOHOMHUYECKHX IPOLECCOB HAa COCTOSIHUE IPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUEM
rJ1006aJIBFHOTO XapaKTepa KOJIOTUYECKUX MPOoOIIeM;

OpUEHTAallMes] Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HaHUW JUid pelieHusl 3a7ad B 00JiacTu
OKpYXarolllel Cpepl, IUIAHUPOBAHUS IOCTYINKOB M OLEHKM HX BO3MOXHBIX MOCIEACTBUN s
OKPYXAaIOILEH Cpebl.

8) IleHHOCTH HAYYHOI'O MO3HAHMS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HAaykKl ¥ OOUIECTBEHHOW NPAKTHKH, TMOHHMaHUEM MaTeMaTU4YeCKOll Haykh Kak cdepbl
YEJIOBEUYECKON JEeATENbHOCTH, ITAloOB €€ Pa3BUTHUS W 3HAYUMOCTH JUIsl Pa3BUTHUSl LIUBUIM3ALINY;
OBJIQJICHUE A3BIKOM MATEMaTHUKA U MATEMAaTHYE€CKOW KyJIbTYpPOH Kak CpPEACTBOM IO3HAHMS MHUPA;
TFOTOBHOCTb OCYILECTBJIATh IPOEKTHYIO M UCCIEAOBATENbCKYIO JEATEIbHOCTh UHAUBUAYAIbHO U B

rpymnme.

MertanpeaMeTHble pe3yJabTaThl

MetanpeaMeTHble pe3yabTaThl OCBOCHHS MPOTpaMMbl yuyeOHOro mpenmera «Marematnkay
XapaKTEepU3YIOTCs OBJIaJICHHUEM YHUBEPCAIbHBIMU NO3HABATEIbHbIMHU JIEUCTBUSIMU,
YHUBEPCAIbHBIMA ~ KOMMYHUKAaTUBHBIMHU  JEUCTBUSIMHU, YHUBEPCAIBHBIMU  PETYJISATUBHBIMU
JIEHCTBUSIMU.



1) YHuBepcanbHble MO3HABaTeJbHbIE JCHCTBUS, oOecreunBaoT (GopMupoBaHue 0a30BBIX

KOTHUTHBHBIX IPOIECCOB O0yJarommuxcsi (OCBOCHHE METOJOB TO3HAHHS OKPYKAIOIIET0 MHPA;
MIPUMEHECHHE JIOTUYECKHX, UCCIIEA0BATEIbCKUX OTIepaliuii, yMEeHUi padoTath ¢ HHpOpMaImeii).

Ba3oBrle noruueckue IercTBUL:

BBISBIISAITh M XapaKTEpU30BATh CYLIECTBEHHbIE IPU3HAKM MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIECHUH MEXIy NOHATHAMH; (HOPMYIHPOBATH OINPENCICHUS TOHSITHIA;
yCTaHaBIIMBATh CYIIECTBEHHBIN NMPHU3HAK KIACCH(HUKAINK, OCHOBAHUS IS 000O0IIEHHS U
CpPaBHEHMsI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYyJIUpOBaTh M MNpPeoOpa3oBbIBATH CYKICHUS: YTBEPAUTEIbHBIE WU
OTpULATENIbHbIE, €MHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE;

BBISIBJIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHUBOpednsi B (hakrax,
JAHHBIX, HAONIOJACHUSAX W YTBEPXKACHUAX; Mpeularatb KPUTEPHH IS BBISBICHHA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JieNlaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3AKIIFOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSATEIBHO JOKA3aTeNbCTBA MAaTEMaTHUUECKUX YTBEPXKJIEHUH (TpSMbIe U
OT MPOTUBHOIO), BBHICTPAWBaTh APTYMEHTAILIMIO, MPUBOIAUTH MPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh croco0 perieHus yaueOHoH 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpATh HanOoJIee MOAXOAAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

BasoBrle ucciieqoBaTeNbLCKUAE IEHCTBUS:

HCII0JIb30BaTh BOIPOCHI KaK HMCCIIEIOBATEILCKUI HHCTPYMEHT MMO3HAHUS; (HOPMYIHPOBATH
BOIPOCHI, (PUKCHPYIONIUE MPOTUBOPEUHE, POOJIeMy, yCTaHABIMBATH HCKOMOE M JIAHHOE,
(hopMHPOBATh TUNIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINIO0, MHEHHUE;

MPOBOJUTh  CAMOCTOSITCIbHO  CIUTAHMPOBAHHBIM ~ AKCIEPHUMEHT, HCCIICIOBAaHUE  TIO
YCTAHOBJICHHIO OCOOCHHOCTCH  MaTeMaTH4ecKoro oOBbeKTa, SBJICHHS, IpoIiecca,
BBISIBJICHUIO 3aBHCHMOCTEH MEX Ty 0OBbEKTaMH, SIBICHUSAMH, TIPOIICCCAMH;

CaMOCTOSITSIIBHO (POPMYITHPOBATH 0OOOIIECHUS W BBIBOJBI MO Pe3yIbTaTaM IMPOBEIAEHHOTO
HAOJIIOJICHUS, HCCJICIOBAaHUsA, OICHHBATh JOCTOBEPHOCTh ITOJIYYCHHBIX PE3YJbTaTOB,
BBIBOJIOB H 000OIIICHHIA;

MIPOTrHO3UPOBATH BO3MOKHOE Pa3BHTHE IMPOIIECCA, a TAKKE BBIABUTATH IPEIIOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabota ¢ nadopmanmeii:

BBISBIIATH AeDUIIUTHI UHPOPMAIIUH, TAHHBIX, HEOOXOIMMBIX JIsi OTBETA Ha BONPOC W JUIS
peleHMs 3a/1a9H;

BBIOMpaTh WH(POPMALMIO W3  HWCTOYHUKOB  PA3JIMYHBIX THUIOB, aHAJIW3UPOBATH,
CHCTEMATH3UPOBaTh W HWHTEPIPETUPOBATh HH(DOPMALUIO PA3IUYHBIX BHIOB H (opMm
MIPEICTABIICHHSI,

CTPYKTYpUPOBATh HHPOPMAIIUIO, IPEICTABIIATE €€ B PA3JIMYHBIX (JOpMax, HIUTFOCTPUPOBATH
rpaduvecKu;

OIICHUBATh HAAGKHOCTH HMH(GOPMAIMM TIO  CAMOCTOSTEIILHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VYHuBepcaJbHble KOMMYHMKATHBHBIE JCHCTBUS, 0O0ecreuuBaOT C(HOPMHPOBAHHOCTh

COMMAaJIbHBIX HAaBbBIKOB O6y‘laIOH_II/IXCSI.

OO1enue:

BOCIPUHUMATh M (POPMYIHPOBATh CYXJEHUS B COOTBETCTBHUHM C YCIOBUSMHU M LEISIMU
oOI11eHus; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3pEHMS B YCTHBIX U MUCbMEHHBIX
TEKCTaxX, JaBaTh MOSCHEHUS IO XOJYy PELIEHUs 3a7aud, KOMMEHTHPOBAThb IOJIyYEHHBIN
pe3yabTart;



— B XoAe OOCYKIeHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBbI, MPOOJIEMBI,
pemaemMoii 3ajauu, BBICKA3bIBAaTh WJICH, HAICJICHHBIC HA TOMCK DPEILICHHUS; COMOCTABIIAThH
CBOM CYXJCHUS C CYXICHHSIMHU JIPYTUX YYaCTHHKOB JUANOTa, OOHAPYKHUBATh pa3indue U
CXOJICTBO TO3WIMH; B KOPPEKTHOH ¢opme (opmynmupoBaTh pa3HOTIAcHUs, CBOH
BO3PAKCHHUS;

— TPENCTaBIIATh PE3YJIbTAaThl PEIICHHs 3a/aud, SKCIIEPHUMEHTA, HCCICIOBAHMS, IPOCKTA;
CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C YYETOM 3a/1ad Mpe3eHTAlUH U
0COOEHHOCTEH ayJUTOPHU.

CoTpyaHHUYECTBO:

— TIOHMMAaTh M HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW M MHIMBHIYyaTbHON pabOTHI TpPH
pemeHn y4eOHBIX 3a7ay; MPUHUMATh LEJNb COBMECTHOW JAEATENILHOCTH, IUIAHUPOBATH
OpraHu3allMi0 COBMECTHOW paboThl, pachpenensTb BUIbl padoT, JOTOBapHBATHCA,
o0cyXJaTh Mpolecc U pe3ynbTaT padboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

— y4acTBOBaTh B IpyNNoBbIX (hopmax padboThl (0OCyxkIeHHs, OOMEH MHEHHUI, «MO3TOBBIE
IITYPMBI» M MHBIC); BBITIOJNHITH CBOKO YacTh PaOOTHI M KOOPIUHHPOBATH CBOU JCHCTBUS C
JIPYrUMH 9JIEHAMH KOMAaHJBI; OIICHWBATh KAueCTBO CBOEr0 BKJIAJa B OOLIMIA MPOIYKT IO
KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) YHuBepcanbHbIE peryJiasiTUBHbIE JIEHCTBHS, 00ecreunBaroT (GOPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK W )KH3HEHHBIX HABBIKOB JIMYHOCTH.
Camoopranu3zanus:

— COCTaBIIAITH IUJIaH, AITOPUTM peIIeHHs 3aJadd, BBIOMpATh CHOCOO pEeHIeHUs ¢ y4ETOM
UMEIOIIUXCS  PECYpCOB H  COOCTBEHHBIX  BO3MOXHOCTEW, apryMEHTHpOBaTh W
KOPPEKTHPOBATh BApHAHTHI PEHICHUH ¢ y4ETOM HOBOW MH(POPMAIIHH.

CaMOKOHTpOJIB:

— BJIQIETh HaBBIKAMU II03HABATEIILHON PEe(PIEKCHM KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUH U
MBICIMTEIBHBIX MPOLECCOB, MX PpEe3yJabTaToOB; BIaAETh CHOCO0AMH CaMOINPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yiIbTaTa PeLIeHNs: MaTeMaTHUECKOH 3ajauu;

— TMpenBUAETh TPYJHOCTH, KOTOPbIE MOTIYT BO3HUKHYTh IIPH DPELICHUH 3a/Ja4M, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, IAHHBIX, HalEHHBIX
OLINOOK, BBISIBJICHHBIX TPYJHOCTEH;

— OLEHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUAM, OOBSICHATH MIPUUUHBI JJOCTHIKEHHS
WIA HEJOCTUXKEHUS pPE3YJIbTaTOB [JESITEIbHOCTH, HAXOIUTh OILNMOKY, JaBaThb OLEHKY
IPUOOPETEHHOMY OTIBITY.

IIpenmeTHble pe3yibTAThI

K kouiy obyuenuss B 10 Kkjacce mnpeaMeTHble pe3ylbTaThl Ha 0a30BOM  YpOBHE
OTpaxaroTCHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUIA:

Yuciaa v BbIYMCTIEHUS

OnepupoBaTh MOHATHSIMH: PalMOHAIBHOE W JCHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAs M
JeCATUYHAsS APOOb, IPOIICHTHI.

BrinoaHATs aprdMeTHYeCKUe onepaluy ¢ pallMOHAIbHBIMU U ICHCTBUTEILHBIMU YU CIIAMHU.

BoimonHATe MpUOMMKEHHBIE BBIUMCICHUS, WCIONB3Ysl TIpaBHIIa OKPYIJIEHUs, JeNlaTh
MPUKUIKY U OLIEHKY pe3yJibTaTa BbIYMCICHUM.

OnepupoBaTh MOHATUSMU: CTENEHb C IIENbIM TOKa3aTeleM; CTaHAapTHas ¢dopMma 3amucu
JNEMCTBUTENHFHOTO YHKCIA, KOPEHb HATYpalIbHOW CTEMEHHU; HCIOJIb30BaTh MOAXOJAIIYI0 (hopmy
3allMCH IEVCTBUTENBHBIX YUCEI ISl PELIECHUS TPAKTUYECKUX 3a7a4 U IIPEACTABICHUS JaHHBIX.

OnepupoBaTh MOHATUAMH: CUHYC, KOCUHYC U TaHT'€HC MPOM3BOJBHOTO YIria; MCIOJIb30BaTh
3aMMch MPOU3BOIBLHOTO yIila yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIUU.



YpaBHeHusI 1 HePaBEHCTBA

OnepupoBaTh NOHATHSAMM: TOXKIECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJOE, PAlMOHAIBHOE,
UppalMOHAILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHUE;

BemonuaTe  mpeoOpa3oBaHMs ~— TPUTOHOMETPHUYECKMX  BBIPAXEHMH M pemiaTth
TPUTOHOMETPUUECKHUE YPABHEHUS.

BbimonnaTe mpeoOpa3oBaHusl LENbIX, PAMOHAIBHBIX W HPPAMOHAIBHBIX BBIPAKEHUH H
pelaTh OCHOBHBIE TUIIBI LIEJIbIX, PAIIMOHATIBHBIX U UPPALMOHAIIBHBIX YPABHEHUM U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHS W HEpaBEHCTBA JJIs pEIICHHsS MaTeMaTU4YeCKUX 3aJad W 3ajad U3
pa3IMYHbIX 00JaCTe HAYKH U peaJIbHOM JKU3HH.

MonenupoBaTh peajabHble CUTYalluU Ha SI3bIKE anreOpbl, COCTABIIATH BbIPAKEHUS, YPAaBHEHNUS,
HEpaBEHCTBA IO YCJIOBMIO 3aJaud, MCCIEN0BaTh IOCTPOEHHBIE MOJIENM C HCIHOJb30BaHUEM
ammapara anreOpbl.

DyHKIUHN U TPa@UKH

OrnepupoBaTh MOHATUSIMH: (DYHKIIHS, CIOCOOBI 3a1aHus (QYHKIIMH, 0OJACTh OMpEACICHUs 1
MHO>KECTBO 3Ha4eHUH QyHKIMH, rpa@uK GYyHKIIMH, B3aUMHO OOpaTHbIe (QYHKIINU.

OnepupoBaTh MOHATUSAMU: YETHOCTh M HEYETHOCTh (QYHKIMH, HYIU (QYHKIUH, TPOMEKYTKH
3HAKOTOCTOSIHCTBA.

Wcnonb3oBath rpaduku GyHKIUN A1 pelIEHUs] ypaBHEHUI.

Crpoutpb M uuTaTh IrpaduKu JUHEHHON (QYHKUMH, KBAJIpPaTUYHOW (QYHKIHMH, CTEHEHHON
(GYHKIHMH € LEIbIM OKa3aTEeNEM.

Ucnonws3oBark rpaduku GyHKIUN IS WCCICIOBAHUS TMPOIECCOB M 3aBHCHMOCTEH MpH
pelIeHnH 3aJay W3 APYruX Yy4eOHbIX NPEIMETOB W pealbHOM KU3HHU; BBIpaXKaTh (OpMyIaMH
3aBUCHUMOCTH MEX]Ty BETUYUHAMHU.

Hauyana maTemaTu4eckoro anajimnsa

OmnepupoBaTh MNOHATHSMHU: IOCIEA0BATEIbHOCTh, apuU(pMeTHdecKkas M TIeoMeTpHUYecKas
IIPOTPECCHUHN.

OmnepupoBaTh MOHATHAMU: OECKOHEYHO YOBIBAIOLIAsi F€OMETPUYECKasi MPOrpeccHs, cymma
OECKOHEYHO YOBIBAIOIICH T€OMETPUIECKOM MPOTPECCHUH.

3agaBaTh MOCIEA0BATEIBHOCTH PA3INYHBIMU CLIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U TPOTPECCHI AJIsl PEIICHUS PEabHbIX 3a]a4
IIPUKIJIAHOTO XapakTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh NOHATUAMH: MHOXKECTBO, OTIEpALlMU HAJl MHOKECTBAMHU.

Hcnosb30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar Ul ONUCaHUsS PeajbHBIX IIPOLECCOB H
SBJICHUH, TIPU PEIICHUH 3a]1a4 U3 APYruX y4eOHBIX IPEIMETOB.

OnepupoBarh NOHATUAMU: OIIPENEICHHUE, TEOPEMA, CIEACTBUE, NOKA3ATEIbCTBO.

K kouiy obyuenus B 11 KkJjacce mnpeaMeTHble pe3ylbTaThl Ha 0a30BOM YypOBHE
OTpaxaroTCHOPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUIA:

Yuciaa 1 BbIYMCTIEHUS

OnepupoBaTh NOHATUEM: CTETIEHB C PAllMOHATIBLHBIM IMOKA3aTEJIEM.

OnepupoBath NOHATHAMHU: JIOTapuUM YKCIa, JECITHUHBIE U HATYPalbHbIE TOTAPHU(PMBL.

YpaBHeHHS U HEPABEHCTBA

[IpuMeHsTH CBOMCTBA cTENEHU /sl TPeoOpPa30BAHUS BHIPAKEHUN; ONIEPUPOBATh MOHATUSIMMU:
[I0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC THUIIBI I0KA3aTEIbHBIX YPABHEHUN U
HEPaBEHCTB.

BeimonHATe npeoOpazoBaHMs — BBIPAKEHUM, coOJepKaluxX JiorapuMel;, ONEpHUpPOBATH
MOHATUSAMH:  JIOTapU(PMHUUYECKOE YpaBHEHHME M HEPaBEHCTBO; pellaTh OCHOBHBIE  THIIbI
norapu(pMUUECKUX YpaBHEHUN 1 HEPABEHCTB.



BemmonuaTe  mpeoOpa3oBaHMs ~— TPUTOHOMETPHUYECKMX  BBIPAXEHMH M pemiaTth
TPUTOHOMETPUUECKUE YPABHEHUSI.

Haxoautsb perienus npocTeHINX TPUTOHOMETPUYECKIX HEPABEHCTB.

DyHKUUH U TPaPUKHU

OmnepupoBaTh MOHATUAMU: IEpHOANYECKast (PYHKIIHS, TPOMEKYTKA MOHOTOHHOCTH (DYHKITHH,
TOUYKU JKCTpeMyMma (yHKIHH, HauOoJblliee W HauMEHbIIEE 3HAYCHUs (YHKIUH HA TPOMEXKYTKE;
MCTOJB30BATh UX JJISl HCCIENOBAHUS (DYHKIMH, 3aJaHHOH IpaguKoM.

OnepupoBatb HOHSTHUSIMU: rpaduxu HIOKa3aTeNIbHOM, JorapupMHUIECKOn u
TPUTOHOMETPUUECKUX (DYHKIUI; M300pa)kaTh UX HA KOOPAMHATHOM IUIOCKOCTH MU MCIOJIb30BaTh
JUIS PEILIEHUs] YPaBHEHUIN U HEPABEHCTB.

N300pakaTh Ha KOOPAWHATHOM TUIOCKOCTH TpaMKK JIMHEHHBIX YpAaBHEHHH U HCIIOJIH30BATh
UX JUIS PELIEHUS CUCTEMBI JINHEWHBIX YPABHEHUM.

Wcnonb3oBath rpaguku GyHKIUN U1 MCCIEA0BaHUS MPOLIECCOB U 3aBUCUMOCTEN U3 IPYTUX
y4eOHBIX TUCIUIUIMH.

K koniy oOyuenus B 12 KkJjacce mnpeIMeTHble pe3ylbTaThl Ha 0a30BOM ypOBHE
OTpaxaroTC(OPMUPOBAHHOCTH Y 0OYHAIOIIUXCS YMEHUMN:

Ymucna v BbIYUCICHUS

OnepupoBaTh MOHATHSAMH: HaTypalbHOE, 1I€JI0€ YHCIIO; UCIIOJIb30BaTh MPU3HAKHU JETUMOCTH
LIETIBIX YHCEJI, PA3JI0’KEHHUE YNCIIa Ha MPOCThIE MHOXKUTEIH JJIS PEIICHUS 3a1a4.

YpaBHeHHUsI M HEPABEHCTBA

OnepupoBaTh MOHATHSIMH: CHCTEMa JIMHEHHBIX ypaBHEHUH U €€ pelleHue; HCIOJIb30BaTh
CUCTEMY JINHEWHBIX ypaBHEHUH IS PEelIeHHs MPAaKTUYECKUX 3a/1a4.

Haxonnte pemeHns mpocTEHIIMX CHCTEM M COBOKYNHOCTEH pPalMOHAJIBHBIX YPAaBHEHUH W
HEPaBEHCTB.

MonennpoBaTh peajgbHbIe CUTYalluU Ha SI3bIKE anreOpbl, COCTABIIATH BhIPAXKEHUS, ypaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBbl MO YCIOBHIO 3a/Ja4d, HCCIEN0BATh TMOCTPOCHHBIE MOJEIH C
MCI0JIb30BAaHMEM anmapara aireopsl.

DyHKUUM U rpaduKu

N3obpaxaTh Ha KOOPAMHATHOM IIOCKOCTH TpadUKHM JIMHEHHBIX YPaBHEHUN W WCIIOIH30BATh
WX JIJIs1 PEIIEHUS] CUCTEMBI JINHEWHBIX YPABHEHU.

Hcnonb3oBath rpapuku GyHKIUN U1 UCCIEA0BaHUS MPOLIECCOB U 3aBUCUMOCTEN U3 IPYTUX
y4eOHBIX TUCIUIUIHH.

Hauvana maTteMaTH4ecKoro aHajams3a

OnepupoBarh MOHATHUSAMH: HETpEpbIBHAS (YHKIIMS; MPOU3BOAHAS (PYHKIMH; HCIOIH30BATh
reoMeTpUUeCKUi U GU3NYECKUIN CMBICI IPOU3BOIHOM JIJIs1 pelIeHHs 3a/1a4.

Haxonuth mnpous3BOAHBIE SJIEMEHTApPHBIX (YHKIUN, BBIYUCIATH MPOU3BOAHBIC CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIUH.

Hcnonb30BaTh NPOM3BOIHYIO IS UCCIEA0BaHUS (DYHKIIUM HA MOHOTOHHOCTD U OKCTPEMYMBI,
MIPUMEHSTH PE3yAbTaThl UCCIEOBAHUS K TIOCTPOEHUIO IPapUKOB.

Hcnonp30BaTh NPOU3BOAHYIO JIsl HAXOXKJACHUSI HAMJIYYILIEro PEIICHUs B IPUKIAJHbIX, B TOM
YHUCJIE COLMATBbHO-I)KOHOMUYECKHUX, 3a/1a4ax.

OmnepupoBaTh MOHATUSAMH: MEpBOOOpa3Has M HUHTETpaj; MOHUMATh TI'€OMETPUYECKUN MU
¢bu3nyeckuil CMBICI UHTErpaa.

Haxonuth mepBooOpa3Hble 3J€MEHTapHBIX (YHKUMH; BBIYUCIATH HWHTErpail mo Qopmyie
Herotona—Jleitouuia.

Pemate mpukianHble 3aayd, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKOTO M (hHU3MYECKOro
XapakTepa, CpeICTBaMHA MaTEMaTHYECKOT0 aHaJIN3a.



Coaepikanue yueOHOro Kypca
10 KJIACC

Ymucna v BbIYUCTICHUS

Parmonanbubie uncna. OOBIKHOBEHHBIE M JICCATHYHBIE OPOOU, MPOIEHTHI, OECKOHEYHbIE
nepuoandeckue  pobu.  ApudMeTrhdyeckue ~ Omepaudd ¢ pAlMOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHUsl YHCIOBBIX BbIpaKeHH. IlpumeHenune napoOGeil W TPOLEHTOB Ui PELICHUs
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACIEH 3HAHUM U PEalbHOM KU3HU.

JlelicTBuTenpHbple 4yuciaa. PanuoHanbHble MW UppalOHaJbHbIE 4HcTa. ApUPMETHUECKHE
omnepauuu C JAEeHCTBUTENbHBIMU unciaamu. [IpuOnmkEHHbIE BBIUMCIIEHUS, NpPaBUJIa OKPYIJICHMS,
MIPUKUKA U OLIEHKA PE3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ menbiM mokaszareneMm. CraHmapTHas ¢opma 3alHMCH JEHCTBUTEIFHOTO YHUCIA.
Hcnonp3oBanue noaxoasuieil GopMel 3aIMCH ACUCTBUTEIbHBIX YHCEN JIJISl PEIIEHUS TPAKTHUYECKUX
3a]1a4 U MPeICTaBICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaTypaibHOW creneHu. [leficTBus ¢ apudMeTndecKuMH KOPHAMU
HAaTypaJbHOMN CTEIICHHU.

CuHHyC, KOCHMHYC M TAaHI€HC 4YMCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC, apKTaHTEHC
YHCIIOBOTO apryMeHTa.

YpaBHeHus1 1 HePaBEeHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpaxeHH. OCHOBHBIE TPUTOHOMETPHYECKHE
(bopMyIIBL.

VYpaBHeHue, KOpeHb ypaBHEeHHs. HepaBeHCTBO, pelieHrne HepaBeHCcTBa. MeTo 1 MHTEPBAJIOB.

Pemenue nensix u IpoOHO-pallMOHATbHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanioHaNbHBIX YpaBHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUMH M HEPABEHCTB K PELICHUI0 MAaTEMATHMYECKUX 3a/Jad M 3aJad W3
pa3IMYHBIX 00JIacTEel HAYKU U PEATbHON KU3HH.

DyHKUUM U rpaduKu

OyHKIwsA, criocoObl 3ananus Gyakuun. ['paduk Gyakumun. Bzanmuo oOpatHbie GyHKITUN.

OO6sactp ompeneneHuss U MHOXeCTBO 3HaueHuil (yHkumu. Hymu dyakumm. [IpomexyTku
3HAKOMOCTOSTHCTBA. UETHBIC 1 HEUETHBIC (PYHKITHH.

CrenenHass (QyHKUMA C HAaTypaJbHBIM M LI€TbIM TOKa3aTesneM. EE cBoiicTBa u rpaduxk.
CaoiicTBa u rpaduK KOpHS N-0 CTEIIECHHU.

Tpuronomerpuyeckasi OKPY)KHOCTb, OINpEAeNeHHEe TPUTOHOMETPUYECKUX  (DYyHKIUI
YHUCJIOBOI'O ApryMEHTA.

Havana maTreMaTH4ecKoro aHajam3a

[locnenoBarenpHOCTH, ~ CHOCOOBI  3ajaHMsl  MOCienoBaTeNbHOCTEH.  MOHOTOHHBIE
MOCJIE10BATEIbHOCTH.

Apudmernueckas U reoMmeTrpuyeckas — mporpeccuu.  beckoHeuHo — yObIBaromas
reoMerpuueckas mporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM MPOTrpecCUu.
@opMyna CIOXKHBIX MPOLEHTOB. VCrHonap30BaHME NPOrPECCHM JIs PEUICHHs pPeallbHbIX 3ajad
MPUKIIAHOTO Xapakrepa.

MHokecTBa M JIOTHKA

MHoxecTBO, omepauuu Haja MHoXkecTBamu. [luarpammel Oiinepa—Benna. IIpumenenue
TEOPETUKO-MHOKECTBEHHOI'O ammapara i OIMCAaHUs PpeajbHBIX IPOLECCOB U SABIEHUMU, IIPHU
pelLeHNH 3a5a4 U3 APYTUX y4eOHBIX TPEIMETOB.

Omnpenenenne, Teopema, CIEACTBUE, 10KA3aTEILCTBO.



11 KJIACC

Ymucna v BbIYUCICHUS

HarypaneHblie u nensie yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.

Crenens ¢ pallMoHaIbHBIM MT0Ka3areneM. CBONCTBA CTENIEHHU.

Jlorapudm uucna. [lecaTnunble U HaTypalbHbIC JOTAPUPMBI.

YpaBHeHusI 1 HEPaBEHCTBA

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIHNX JIOTAPUPMBI.

[IpeoOpazoBaHne BEIpaKEHHIA, COACPIKAINX CTEIIEHN C PAIIOHAILHBIM TIOKA3aTEJIEM.

Pemrenne TpuroHOMETpUYECKUX YPABHEHUN.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHHS 1 HEPABEHCTBA.

[IpumeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHWIO MAaTeMaTHYeCKHX 3a7ad M 337ad U3
pa3IMYHbIX 00JaCTe HAYKU U peaIbHOM JKU3HH.

DyHKIUHN U TPa@UKH

[TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U TpaUKHU.

Wcnonb3oBanue rpadukoB QpyHKIUI 1715 pelIeHUs] ypaBHEHUH.

Ucnonw3oBanne rtpaduxoB QyHKIUN [UIsI WCCIAEAOBAHUS IPOIECCOB U 3aBUCHUMOCTEH,
KOTOpbI€ BO3HUKAIOT MPHU PEUICHUH 33/1a4 U3 APYrUX Y4eOHBIX MPEAMETOB U PEaIbHOM JKU3HH.

Hayana maTteMaTH4ecKoro aHajm3a

HenpepriBHbie ¢pyHKIMN. MeTo1 MHTEPBAIOB JIJ1sl pEIICHHs] HEPaBEHCTB.

12 KJIACC

YpaBHeHHUsSI U HEPABEHCTBA

CucteMbl JMHEWHBIX ypaBHEHUH. PelieHune NPUKIAIHBIX 3a7ad C MOMONIBIO CHUCTEMBI
JINHEMHBIX YPAaBHEHUM.

CucTteMbl U COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHHI, CHCTEM U HEPABEHCTB K PELICHUIO MaTeMaTHUECKUX 3a7a4d U 3ajau
W3 Pa3IMYHbIX 00JIaCTeH HAYKU U PEATbHOU KU3HM.

Hauyana maTemaTu4eckoro anajimnsa

HenpepriBHbie QyHKINH.

[IpousBonas pynkuun. ['eomeTpuueckuii 1 GU3UUESCKUI CMBICI POU3BOTHOM.

[IpousBonHbie 3meMeHTapHBIX (QyHKIUNA. DOpMysbl HAXOXKIEHHUS IMPOU3BOJHOM CYMMBIL,
MIPOU3BEACHUS U YACTHOTO (PYHKIUHA.

[IpumeHeHne MPOU3BOIHOM K HCCIEAOBaHUIO (DYHKIUH HA MOHOTOHHOCTH U IKCTPEMYMBI.
Haxoxaenrne Hauboblero 1 HaMMEHbIIEro 3Ha4eHs] GYHKIIMU Ha OTPE3Ke.

[IpumeHeHre MPOU3BOAHOM A7l HAXOXKACHUS HAWITYYIIEro pelieHus B IPUKIAIHBIX 3a7a4ax,
JUIS ONIPEJICJICHUs CKOPOCTH Tpoliecca, 3aJaHHOro GopMyoil min rpaduKkoM.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

WuTerpan, ero reomerpuueckuii u pusndeckuii cMpici. Borarcnenue uHTerpana no gpopmyie
Hprorona—JleiioHuma.



TemaTn4eckoe IJIAHUPOBAaHUE
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Ne HanmenoBanue pa3nennos u tem
I/ | TPOTpaMMbl
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Crenens ¢ paluoHaIbLHBIM
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Kosmmuectso
Ne HanmenoBanue pasgenoB U Tem
4acos, DnexkTpoHHbIe (IIUPPOBHIE)
/o IIPOrpaMMbl
OTBOJIMMBIX Ha oOpazoBaresibHbIE PECYPCHI
OCBOCHHE TEMBbI
[IpounsBoanas. [Ipumenenne )
1 N 24 http://mathnet.spb.ru
MIPOU3BOTHOM
2 WuTerpan u ero npuMeHeHus 9 http://mathnet.spb.ru
3 Cucrembl ypaBHEHUI 12 http://mathnet.spb.ru
4 HatypaJibHbIe ¥ 1ebIe grciia 6 http://mathnet.spb.ru
5 Hostopenue, O6O6meHPuIe’ 17 http://mathnet.spb.ru
cHCTeMaTH3alHs 3HAaHUH
OBUIEE KOJIMYECTBO YACOB TIIO 68

[TPOTPAMME

KoppektupoBka, BHECEHHasI B aBTOPCKYIO MPOTPaMMY:

HU3y4acTCda TEMaA

B nporpamMe mno anrebpe M HavajaM MaTeMaTU4YeCKOIO aHaiu3a IPOU3BEACHA
nepectaHoBka TeM. [locne Tembl «D@opmMyssl TPUTOHOMETPHUN. TPUTOHOMETPUYECKUE YPABHEHUS

HCpPaBCHCTBa», C HCJIBIO BKIKOUCHUA TEM B OJHMH 3a4CT.

@OpMBI yd€Ta nmporpaMmbl BOCITUTaAHUA

«TpuroHomerpuueckue QyHKIMM U uX rpaduxu. TpuroHomerpuyeckue

Peanuzanusi BocIUTATENBHOTO MOTEHIMANA HA TPYNIOBOM KOHCYIbTAllMU IO Y4eOHOMY
«Anre0Opa 1 Hayajla MaTeMaTHYECKOT0 aHaJIu3a» MpeArnojaraeT ciaeayrolee:

Co31aTh MOJOKUTEIbHBIA MUKPOKIMMAT Ha IPYNIOBOM KOHCYIbTAIINU:

YCTaHOBUTH JOBEPUTENbHBIE OTHOIICHHS MEXKIY YUUTEIEeM U 00yJatoluMuUCs;

ONpCACIIMNTG HOPMBI ITOBEACHHUA U ITpaBHJIa 06H.[€HI/I$I B KJ1acCcCe.

Co3znaTh NOJOKUTEIBHBIN UMUK YUUTEIS:
paboTaTh HaJl TPAaMOTHOM peyblo;
KOHTPOJUPOBATH CBOU SMOILIUH.

[IpoBectu oTOOp conepkaHus MaTepuasa K TPyNHnoBON KOHCYJIbTALIUU:
OTIPEIeNIUTh BOCIUTATEIbHYIO IEHHOCTh MaTepHasa rpynnoBOi KOHCYIbTAIIUH;
CO3/1aTh YCJIOBUS JJIsl IPUMEHEHUS IPEIMETHBIX 3HAHUM Ha IPAKTHKE.
OpranuzoBath CIEAYIOUIYIO IEATEIbHOCTh HA TPYIIOBOM KOHCYIbTAINH:
MPUMEHEHHE WHTEPAKTUBHBIX (GOpM pPabOTHI C YYAIIUMUCS: WHTEIUIEKTyalbHbIE HTPBI,

IIPAKTUYICCKUC pa6OTbI;.

opranu3aiusi paboTsl (110 BO3MOKHOCTH) B Mape WK TPYIIIIE;
WCIO0JIb30BaHNE MYJIbTUMEAUUHBIX IPE3CHTALNM, (UIEMOB.
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