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HOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamMmma yudeOHOro mnpeamera «Anrebpa W Hayaia
MaTeMaTUyeCcKOro aHajiu3a» ynIyOoJeHHOro ypoBHS mid oOywaromuxca 10-—11
KIaccoB  paspaborana Ha  ocHoBe  (Demepa’dbHOTO  TOCYIAPCTBEHHOTO
0o0pa3oBaTeNbHOIO CTaHJapTa CcpeaHero oOlmero oOpa3oBaHus, € Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpPEOOBaHMIA, TPEABABISEMBIX K MaTeMaTHYECKOMY
00pa30oBaHUIO, U TPAIULMA pOCCUCKOro oOpa3zoBaHus. Peanuzanus mporpammsl
00eCcreunBaeT OBJIaICHNE KITFOYEBBIMHA KOMITETEHIMSIMH, COCTABISIOIIUMUA OCHOBY
IS~ CaMOpa3BUTUSL M HENPEpPBIBHOTO  00pa3oBaHUs,  I[EIOCTHOCTH
OOMIEKYIbTYPHOTO, JIMYHOCTHOTO U TO3HABATEIBHOTO PAa3BUTHUS  JTHMYHOCTH
00y4aronuxcs.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «AJITEBPA
N HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

VY4eOHbIll mpenMeT «Anredpa u Hauajga MaTEMAaTHYECKOTO aHAIN3ay SBISETCS
OJIHUM W3 HauOoyiee 3HAYMMbBIX B MPOrpaMme CpeaHero oodiiero odpa3oBaHws,
MOCKOJIbKY, C OJTHOM CTOpPOHBI, OH 00€CIEeUrMBAET MHCTPYMEHTAIbHYIO 0a3y A
U3YyYEeHHs] BCEX €CTECTBEHHO-HAYUHBIX KypCOB, a C APYrod CTOPOHBI, (OpMUPYET
JIOTUYecKOoe M aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolIUXCcsi Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUSI MH(DOPMATHKHU, OOLIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
muciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBJIaJI€BAIOT
YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTopas (OpMYJIUpYyeT CBOU
JOCTHXKEHUSI B MaTeMaTuueckon opme.

VYyeOubiii mnpeamer «Anredpa W Hayaja MaTE€MaTUYECKOTO aHalld3a»
3aKJIa/IbIBAET OCHOBY [IJISl YCHEIIHOTO OBJAJACHUS 3aKOHAMHU (U3UKH, XUMHH,
OWONOTMY, TIOHMMAaHUS OCHOBHBIX TEHJEHUUWA pa3BUTUSA OKOHOMUKH W
OOIIECTBEHHOM KU3HU, MTO3BOJISET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJB30BaTh HMX [JIs JaldbHEHIIEro
o0pa30BaHus U B MMOBCETHEBHOMN XKU3HU. B TO ke BpeMs oBlajieHne aOCTPaKTHBIMHU
U JIOTUYECKA CTPOTUMH KOHCTPYKIUSMH anreOpbl 1 MaTEMaTUYECKOTO aHalIu3a
pa3BHBACT yMEHUE HAxXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JIOKa3bIBaTh YTBEPKICHUSA C IMOMOIIbI0O MHAYKUUU M PACCYKIaTh JAEAYKTHUBHO,
UCIIOJIb30BaTh 000OIEeHNe W KOHKPETH3alMi0, a0CTparupoBaHWE W aHAJIOTHIO,
dbopMupyeT KpeaTUBHOE U KPUTUYECKOE MBIIILJICHHUE.

B xoxe uzydyenus yueOHOTO mpeamera « Airedpa v Hadajga MaTeMaTHIeCKOTO
aHanu3a» oOydarolluecsl MOJy4YaroT HOBBIM OMBIT PEIICHUS MPHUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MAaTEMaTUUYECKUX MOJIENIEN pealbHbIX CHUTYaIIUil,
UHTEpPIpETAlUd  TOJYYEHHBIX  PEIIeHUH, 3HAKOMATCS  C  IpUMEpaMu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEM B TMpUPOJAE, HAayKe U HUCKYCCTBE, C
BBIJJAIOIIUMUCS. MATEMAaTUHYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VYueOnbIil npeameT 00J1a1aeT 3HAUUTEIIbHBIM BOCITUTATEIbHBIM TOTEHIIUAJIOM,
KOTOPBIM peanu3yeTrcsi Kak dYepe3 Yy4eOHbIM wmaTepuan, CHocoOCTBYIOIIMI
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(OpMHUpPOBaHUIO HAYYHOTO MHMPOBO33PEHHUs, TaK M dYepe3 creuuduxky ydyeOHOU
AESITeNbHOCTH, TpeOylome MNpOAODKUTENbHOW  KOHIIGHTpAIlMM  BHUMAaHUS,
CaMOCTOSITETLHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 32 IMOTYYCHHBIN Pe3yabTarT.

B ocHOoBe MeTouKkH 00ydeHHs aliredpe U HayajlaM MaTeMaTHYeCKOro aHaIu3a
JICKUT ACSITETLHOCTHBINA MPUHIIUIT O0YICHHUS.

B crtpykrype yueOHoro mpeamera «AnreOpa U Hadajga MaTeMaTUYECKOIO
aHaJIM3a» BbIJCIICHBI CIEAYIOIIHNE COIepKATEIbHO-METOAMYECKUe TUHUU: «Hucia u
BbIUUCIICHUS», «DyHKIMU U Tpadukm», «YpaBHEHHs M HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIC
COJICPKATEIbHO-METOIMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUW JBYX JIET
oOydeHHs Ha YPOBHE CpeJIHEro 0011ero 0opa3oBaHusi, €CTECTBEHHO JAOTMOIHSIS APYT
Apyra ¥ TMOCTETICHHO HACHIIIAasiCh HOBBIMH TEMaMU | pa3zenamu. JlaHHbIi yaeOHbIH
IpeaMeT SBISETCS WHTETPATHUBHBIM, IMOCKOJIBKY OOBEIUHSET B cebe coaepikaHue
HECKOJbKMX MAaTEeMaTHYECKUX JHUCUHUIUIMH, TaKHMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTUYCCKUI aHAIIN3, TEOPUsI MHOXKECTB, MaTeMaTH4ecKasi JIoruka u apyrue. [1o
Mepe TOTO Kak 00ydJarouiuecs OBJIAJIeBAOT BCE Oosiee MMPOKUM MaTEMaTUYECKUM
amnmapaToM, y HUX IMOCIEA0BAaTEIbHO (POPMHUPYETCS M COBEPIICHCTBYETCS YMEHUE
CTPOWTHh MAaTEeMATHUYECKYIO MOJENb pPEalbHOW CHUTYyallud, MPUMEHATh 3HAHHS,
MOJyYeHHBIE TIPU W3YYCHHH Yy4YeOHOro Kypca, Ui PEIICHHs CaMOCTOSITEITHHO
chopMyITUPOBAHHON MaTeMaTHYECKOW 3ajadyd, a 3aTeM HUHTEPIPETHPOBATH CBOM
OTBET.

CopnepxarenbHo-MeTOoAMYECKass JUHUS «Yucaa UM BBIYMCICHUS» 3aBeplIacT
(opMupoBaHUE HABBIKOB MCIIOJIb30BAHMSI I€HCTBUTENBHBIX YHUCEI, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOIO ob1ero oopazoBanusi. Ha ypoBHe cpennero o6iero
oOpa3oBaHus oco0oe BHUMaHHE yjensercs  (OPMHPOBAHMIO  HAaBBIKOB
palMOHAIbHBIX BBIYMCICHUN, BKIIOYAIOMIKUX B CceOs HCIOJIb30BAaHHUE Pa3IMYHBIX
GopMm 3amucu uyMciaa, YMEHHE JeaTh NPUKUAKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIYUCIICHUS, OLIEHUBATh YHCIOBBIE BBIPAXKEHMs, padOTaTh ¢ MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMbIE OOYYaroIMMCS MHOXECTBAa HATypPaJbHbIX, LEJbIX,
pallMOHANbHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXIoM H©3 O3TUX MHOXECTB pPaccMaTpUBAIOTCS
CBOWMCTBEHHbIE €My cHenupuuecKue 3aJaud M OIepaluu: JeJIeHHe Haledo,
ONEpUpPOBaHUE OCTATKAMM Ha MHOXECTBE LEJIbIX YHCEN, OCOOBbIe CBOMCTBA
palMOHANBHBIX U UPPALMOHANBHBIX YUCEN, apu(pMETHUECKUE ONEPaLiU, a TAKKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mocienoBaTeIbHOMY pacIIMPEHHMIO Kpyra HCHOJb3YEMBIX YHCET U
3HaKOMCTBY C BO3MOXXHOCTSIMH MX MPUMEHEHHS JJIsl PEIICHUs Pa3IMYHBbIX 3a/1a4
GopmupyeTcsi mpeAcTaBIeHHE O €IMHCTBE MATEMaTHUKU KaK HAyKd U €€ poNld B
MOCTPOECHUU MOJIEJEeH peaJlbHOTO MHpa, MIMPOKO HCHONB3YIOTCA 0000IIeHue U
KOHKpETH3aIHsl.

JIuaus «YpaBHEHHS M HEPABEHCTBA» pEAM3yeTCs] Ha MPOTSHKEHUH BCETO
o0yueHHMs] Ha ypOBHE CpeaHero oOmero oOpa3oBaHMs, IMOCKOIBKY B KaXJI0M
pasgene Ilporpammbl TMpenTyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOy4aromMecs OBJAACBAIOT PA3NIUYHBIMH METOJAMHU  PEIICHHUS



palMOHANBHBIX, HPPAIMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a Takke 3ajad,
cofepKammx mnapaMmeTpsl. [lomydeHHbIE yMEHHS HIMPOKO HCIONB3YIOTCS MpH
UCCle0BaHNH (QYHKIMI C TIOMOIIBIO MPOU3BOIHOM, MPU PEUICHUH MPUKIATHBIX
3aja4 U 3a]a4 Ha HaXOKJCHHE HanOOJBIINX W HAaWMEHBIINX 3HAYCHUN ()YHKIIUH.
JlaHHas comepr)kaTeibHAst TUHUS BKIIOYAET B ceOs Takxke (GOpMUpOBaAHHE YMEHHMA
BBIMONHATh  pacu€Tel 1o  (opMmymnaMm, MpeoOpa3oBaHUs  PalMOHATIBHBIX,
UPPAMOHANTBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHH, a TaKKe BBIPAXKCHUH,
COJICpIKAINX CTENEHU W JorapuMmbl. braromaps u3ydeHHIO anreOpandeckoro
MaTepHuaa MPOUCXOIUT JalTbHENIIIee pa3BUTHE AITOPUTMUIECKOTO i aOCTPAKTHOTO
MBIIUICHUsT 00yYaromuxcsi, GOPMHUPYIOTCS HABBIKK JCTYKTUBHBIX PACCYXICHUM,
paboTel C CHMBOJIBHBIMH (QOpMamH, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBHCHMOCTEH B BUJIE PAaBEHCTB U HepaBeHCTB. AnreOpa npeanaraet 3¢ (QeKTUBHbIE
MHCTPYMEHTHI I pEUICHHs] MPAaKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HarJISIHO IEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKa HAYKH.

ConepxkarenbHo-MeTOoqUYecKass JuHUS «DyHKIMH W TpaduKm» TECHO
neperuieTaeTcsi ¢ APYTMMHU JIMHUSIMH Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 3a1aéT TOCTIEI0BATEIEHOCTh U3YUCHUS MaTepuaia. M3ydeHne CTereHHOMH,
NOKa3aTeIbHOM, JIorapuMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHCTB
U rpaduKoOB, UCTIOIB30BaHUE (DYHKIUH JUIsI PEIICHUs 33134 U3 APYTrUX y4eOHBIX
PEIMETOB U PEAbHOM JKM3HU TECHO CBSI3aHO KaK C MAaTeMaTHUYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh IOJYyYEHHbIE (PYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toi coaep:kaTeIbHON TMHUY HAIleJIeH Ha pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJISIONINX BEIPAXKATh 3aBUCUMOCTH MEXK]Ty BETUUMHAMU B PA3IMYHOM
dbopme: aHAIMTHYECKOH, Tpadrdeckoil U clioBecHOU. Ero m3ydenne cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIECHUS, CHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3AINH, UCTIOTH30BAHUIO AaHAIOTH.

ConepxarenpHas nuHug «Havama maTeMaTHYeCKOTO aHaiW3a» MO3BOJSET
CYIIECTBEHHO PACHIMPUTHh KPYT KaK MAaTeMaTUYECKHUX, TaK W MPHUKIAJTHBIX 3a/ad,
JIOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpaduku  CIOXKHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHWs, BBIYHUCIATH IUIOMAnd (Guryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHHusl TmporeccoB. JlaHHas coxaepikaTenbHas JHMHUA OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUS MaTeMaTHUYECKUX MOJENed peambHBIX CHTYaIluH,
MO3BOJISIET HAXOIUTh HAWJTYUIIIee PEIICHNE B MPUKIIATHBIX, B TOM YHCIIE COITMAITBHO-
HKOHOMUYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAaMH MaT€MAaTHYECKOrO aHajiu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMaITbHO-JIOTHUYECKOTO W KPEaTHBHOTO
MBIIIICHUSI, (OPMUPOBAHUIO YMEHUW pACIO3HABATh TMPOSBICHHS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. O0ydaromuecs y3HatoT O BBIAIOIINXCS
pe3ynbTaTax, MOJYyYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKHA KaK HAyKH, U 00 WX
aBTOpax.



ConepxarenbHO-MeTOANYECKAsA TUHUA «MHOKECTBA U JIOTMKA» BKIIKOYAET B
ce0sl DJIEMEHTbl TEOPUUM MHOKECTB M MaTeMaTHYEeCKOW JIOTUKH. TeopeThko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECH KYPC IIKOJIBHON MaTeMaTUKHU
W TpeasiaraloT Hauboyiee YHUBEPCANbHBIM S3bIK, OOBEIMHSIOUIMN BCE pa3leibl
MAaTEMAaTUKA M €€ NPWIOKEHUM, OHM CBS3bIBAIOT PAa3HbIE MAaTEMaTUYECKHUE
JUCHUIUIMHBL W WX NpPWIOXKEHHsa B eauHoe 1enoe. [lostomy BaxHO aaTh
BO3MOXHOCTh O0yYaloleMyCsi MOHUMaTh TEOPETUKO-MHOXECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaTEMAaTHKU M HCMOJIB30BAaTh €ro ISl BBIPAKEHUS CBOMX MBICIIEH.
JIpyruM BaXHBIM TPU3HAKOM MAaTEMaTUKM KaK HayKd CleAyeT MNpU3HaTh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  IMOCTPOCHUS  JOKA3aTEIbCTB.  3HAKOMCTBO € DJJEMEHTAMH
MaTEMaTUYECKOM JIOTMKK CIOCOOCTBYET pa3BUTHIO JIOTUUECKOTO MBILIICHUS
oOy4aromuxcs, M03BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yue6HoMm mnpeamere «Anrebpa M Hadajga MaTeMaTHYECKOrO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHUYE€CKOIO MOJICIUPOBAHUSA, KOTOPHIE IMPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJENEH peanbHbIX
CUTYyalluid, WCCJIEJAOBAHMUS D3THUX MOJIeJIed C TIOMOUIBIO afmapara anredpbl H
MAaTE€MAaTHYECKOTO aHaJIu3a, HWHTEPIPETAlNU TOJYYEHHBIX PpE3yJIbTaTOB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB MIPOrpaMMBbl, TOCKOJIBKY BECH MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [lpu
pEIIEHUH  pealbHbIX  MPAaKTHYECKUX  3ajJady  oOydaromiyecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ aHAJIOTHIO, 0000marTh W KOHKPETU3UPOBATH  MPOOIEMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B pollecce U3YUYeHUs BCeX TeM y4eOHOro Kypca «Anredpa u Hayana
MaTeMaTUYECKOI0 aHaJIN3ay.

[Iporpamma mo anredpe u HayajlaM MaTeMaTUYECKOTO aHaJIn3a COCTABJICHA C
y4eToM paboueld MporpaMmbl BOCHUTAHHUSA, YTO HAXOAUT OTPaKEHHE B YaCTH
(dbopMUpOBaHUS JIMYHOCTHBIX PE3YJIbTATOB, KOTOPHIE JTOCTHUTAIOTCS B €IUHCTBE
y4eOHON ¥ BOCHUTATEIBHOW NEATETbHOCTH. JIMUHOCTHBIE pe3yibTaThl OCBOCHUS
mporpaMMbl MO anredpe W HadajgaM MaTeMaTHYeCKOTO aHallu3a OTPa)karoT
FOTOBHOCTh ~ OOYYalOIIMXCSI ~ PYKOBOACTBOBATBHCS ~ CHUCTEMOM  MO3UTHUBHBIX
LIECHHOCTHBIX OPUEHTALlMM U PACUIMPEHUE ONBITA AEATEIBHOCTA Ha €€ OCHOBE U B
MIPOLECCE pEANM3alMM OCHOBHBIX HANPABICHUM BOCHUTATEIBHOU JEATEIBHOCTH.
BocnuTaTenbHblil aCEKT ypOKOB COTJIACOBAH ¢ paboueil mporpaMmoil BOCIUTaHUs,
Moayib «llIkonbHBIN YypOK», KOTOPBIM MpeanonaraeT oObeIUHEHHE COJIEpKAHUE
oOydeHHsI ¥ BOCIUTAHUS B IIEIIOCTHBIM OOpa30BaTENBbHBIA MPOIECC HA OCHOBE
€MHOU LIEJIU U €IUHBIX COUUOKYJIBTYPHBIX EHHOCTEM.

HOEJN MU3YYEHHUA YYUYEBHOI'O HNPEIMETA <«AJI'EBPA H
HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

[TpuoputeTHpIMU 1ENsIMU O0ydeHHUsI anreOpe W HayajlaM MaTeMaTU4YeCKOTo
ananuza B 10—11 kiaccax Ha yriiyOJI€HHOM YPOBHE SIBIISIFOTCS



dbopMHUpOBaHUE LIEHTPAIBHBIX MATEMATUUYECKUX MOHIATHH (YKHCIIO, BEIUYHHA,
reoMeTpuueckas purypa, nepeMeHHasi, BEpOsITHOCTb, (PyHKIHS), 00eCTIeUnBaOIIUX
MPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh  MaTeMaTUYeCKOro  oOpa3oBaHMs
oOyJaromnuxcs;

nojBeAeHNue OO0yyaroUMXcs Ha JOCTYIMHOM JJIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTE€MaTUKU U OKPYXKAIOIIETO MHUpPa, MOHUMAHHUE MaTeMaTHUKHU Kak
4acTu 001N KyIbTYphl UEJIOBEUECTBA;

pPa3BUTHE MHTEUICKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH 00yuarommxcs,
MO3HABATEJILHOM  aKTUBHOCTH, HCCIEIOBATEIIbCKUX YMEHHUHM, KPUTUYHOCTHU
MBIIICHHS, UHTEPECa K U3YUCHUIO MAaTEeMAaTHKU;

dbopmupoBanue (PyHKIIMOHATLHON MaTeMaTUYECKOM TPAMOTHOCTH: YMEHHSI
pacro3HaBaTh MaTeMaTUUE€CKUE ACTIEKThI B PEaJIbHBIX KU3HEHHBIX CUTYAIUSX U TIPU
U3YYCHUU JPYrux y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH W
3aKOHOMEpHOCTEH, (opMynupoBaTh HMX Ha S3bIKE MaTeMaTUKU U CO37aBaTh
MaTeMaTU4YECKUE MOJIEIH, MPUMEHITh OCBOCHHBIM MaTeMaTUUYeCKWUW ammapar s
pelieHns MPaKTUKO-OPUEHTUPOBAHHBIX 3aj1a4, WHTEPIPETUPOBATh W OIICHUBATH
MOJTYYCHHBIC PE3YJbTAThI.

MECTO YYEBHOI'O IPEJIMETA B YYHEBHOM IIJIAHE

Ha w3ydenue ydebHOro mpemmera «Anredpa M Hadajla MaTEeMaTUYECKOTO
aHanu3a» orBoauTcs 272 vaca: B 10 kimacce — 136 dacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 Jaca B HEJIENIO).



COAEPKAHHUE YYEBHOI'O NIPEIMETA «AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOT'O AHAJIN3A» (YIJIYBJIEHHBIIA YPOBEHD)

10 kaace

Yuciaa v BbIYMCICHUS

Panmonanbabie yncna. OOBIKHOBEHHBIE W JECATHUYHBIC APOOH, MPOIEHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOUEHTOB I
peLIeHus NPUKIAIHBIX 3a/1a4 U3 Pa3InYHbIX OTPACIIEN 3HAHUN U pEaJIbHOM JKU3HMU.

JlencTBuTenbHbIE 4YMClaA. PalMOHaIbHBIE W UPPAUMOHAJbHBIE YHCIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JEUCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnamxkEHHbIC BHIYMCICHUS, TTpaBUiIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb ¢ 1enpiM  nokaszateneMm. bunom Herotona. Hcnonb3oBaHue
noaxoAsmed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJbHBIM TMOKa3aTelieM U €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTENIEM.

Jlorapudm uyucna. CsoiictBa norapudma. JlecaTnuHple W HaTypabHBIC
Jorapumsl.

CuHyc, KOCHMHYC, TaHT€HC, KOTAHI€HC YHCIOBOTO aprymMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa M TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHsI U ypaBHEHUsA-CIEACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS IENBIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUN U
HEPABEHCTB. MHOro4wiIeHbl OT OJHOM I€pPEMEHHOW. JleneHne MHOrodjieHa Ha
MHOTO4JIEH ¢ ocTaTKoM. Teopema besy. MHorowieHsl ¢ ebiMu Ko puimeHTamu.
Teopema Buera.

[IpeoGpa3zoBaHus YUCITOBBIX BBIPAXKEHUH, COJIEPIKAIINX CTETICHH W KOPHHU.

NppanumonansHbie ypaBHeHUsI. OCHOBHBIE METO/IbI PELIEHUS UPPALIMOHATIBHBIX

YPAaBHEHHUM.

[lokazarenbHble ypaBHEHUS. OCHOBHBIE METOJbl PEIICHUS MOKA3aTEJbHBIX
YPAaBHEHHUM.

[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue YpaBHEHUS. OcHoBHBIE METO/bI peuieHus
norapuMUYECKUX YPaBHCHHH.

OcHoOBHbIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeoOpa3zoBanue

TPUTOHOMETPUUYECKHUX BBIPAXKEHUN. PellieHne TpUroHOMEeTpUIECKUX YPABHEHUM.
Pemienne cuctem IHMHEHWHBIX ypaBHEHUMWA. MaTpuna CUCTEMbl JIMHEHHBIX
ypaBHeHUW. OnpenenuTens MaTpULbI 2X2, €ro TeOMETPUYECKUI CMBICI U CBOMCTBA,
BBIYMCIICHUE €r0 3HAYEHUs, NPUMEHEHUE ONPEACHUTENS IJIs PELICHUS CUCTEMBI
JIMHEWHBIX ypaBHCHUHW. PemieHne NpuKIagHbIX 3aJad C IOMOIIBK) CHUCTEMBI
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JIMHENHBIX ypaBHeHUU. MccnenoBanue nOCTpOCHHON MOJEIN ¢ ITIOMOLIBIO MaTPUIL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIENW PEATbHOW CHUTYyalMHd C IOMOIIBIO
YpPaBHEHUNM U HEpPaBEHCTB. lIpuMeHeHME ypaBHEHHUIW U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a/1a4 ¥ 3a/1a4 U3 pa3INyHbIX 00J1acTel HAyKU U pealbHOM JKU3HHU.

DYyHKIUHN U TPaPUKHU

OyHKIMSA, cnocoObl 3anaHud (yHkuuu. B3aumHO o00patHble (QYHKIUU.
Komnozunus ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHuss U MHOXECTBO 3HadeHU ¢yHkuumu. Hymu QyHkiuu.
[TpomexyTku 3HaKonmocTostHCTBA. YETHBIC U HeuéTHbIe GyHKIMH. [lepuoguyeckue
byakuun. [IpoMeKyTku MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiiee 1 HaMMeHbllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKY TKE.

Jluneiinas, KBajpaTU4Hass W JIpPOOHO-TUHEHHAass (DYHKIUMU. JIEeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOCHHUE UX IPaPUKOB.

CrenenHas (QyHKIMS ¢ HATypalbHBIM M LIEJBIM Moka3aTteneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpadK KOpHS N-0if CTEMEHU KaK PYHKIIMU OOpaTHON CTENEHU
C HAaTypaJIbHbIM ITOKAa3aTEJIEM.

[lokazarenbHass u norapupmMuyeckas (QYHKIHH, UX CBONCTBA U Tpadukxu.
Hcnonb3oBanue rpaduxoB GyHKUIUN TS pelICHUs] YPaBHEHUIA.

Tpuronomerpuueckas OKpPYKHOCTb, OIIPEICICHUE TPUTOHOMETPUUECKUX
(YHKIIUH YHCIIOBOTO apryMEHTa.

OyHKIMOHAJIIBHBIE 3aBUCHUMOCTH B pPEAIbHBIX IIpoLecCax U SBICHUSAX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Hayvajia MaTeMaTH4€CKOI0 aHAJIU3A

ITocnenoBaTeabHOCTH, CHOCOOBI 3aJaHus IOCJIEedOBaTEILHOCTEH. MeTox
MaTeMaTHU4ECKOM MHAYKIMUA. MOHOTOHHBIE U OTPAaHUYEHHBIE TTOCIEA0BATEIILHOCTH.
HcToprs BO3HUKHOBEHHS] MAaTEMaTHYECKOTO aHaliM3a KaK aHaln3a OECKOHEUHO
MaJIbIX.

Apudmernyeckas U reoMeTpudeckasi nporpeccuu. beckoHeuHo yObIBaromias
reomeTpuyeckas nporpeccus. Cymma O€CKOHEUHO yOBIBAIOIIEH reoMeTpUudYecKou
MPOrpeccuu. JINHENHBIA U 3KCIIOHEHIUAIBHBIA pOCT. Uncino €. @opmyiia CI0KHBIX
MpOUEHTOB. lcnonp30BaHWe MpoOrpeccuu i PELIEHHs] peajbHbIX —3aj]ad
MPUKJIAAHOTO XapakTepa.

HemnpepoiBuble (yHKIIMM W WX CcBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpadukoB Qynkmui. CBoiicTBa (GYHKIIMNA HENPEPHIBHBIX HA OTpe3ke. MeToj
VHTEPBAJIOB Uil PELICHHUS HEpPaBeHCTB. lIpuMeHeHHE CBOWCTB HENPEPBIBHBIX
byHKIUH 111 pereHust 3a1ad.

[lepBas u BTOpasi mpousBoAHbie GyHKIMHU. OnpeneneHne, reoMeTPUIECKAA 1
bu3nUecKuii CMBICT POU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (HyHKIIHH.

[IpownsBoaHbIE AJIEMEHTApHbIX  (PYHKIUH. [IpousBoaHas CYMMBI,
MPOU3BEICHUS, YACTHOTO U KOMIO3ULIUU (PYHKIIH.

MHo:xecTBA U JIOTMKA



MHoxecTBO,  omepanud  HaJ ~ MHOXKECTBAMU M HUX  CBOMCTBA.
Juarpammel Oiniepa—Benna. [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO aIlapara
IUI ONIMCAHMs PEAbHBIX IIPOLECCOB U SIBJICHUW, IIPU PELICHUU 3a1ad U3 APYTrUX
y4eOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIEC YPABHEHHUS.

11 xaace

Yuciaa v BbIYMCICHUS

Harypanbubie u nensie uyucna. [I[puMeHeHne MPU3HAKOB JIEIMMOCTH LEJIbIX
yucell, HauOonbImuii obmuii aenutens (mamee — HOJ]) m HamMmenblee ooOiiee
kpaTtHoe (nanee — HOK), ocraTkoB no mojyito, anroputma EBkinia s pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble uuncna. AnreOpaumdeckas M TpUTOHOMETpUYEcKass (OpPMBbI
3alUCH KOMIUIEKCHOTO Yuciia. ApudMernudeckue omnepanuu ¢ KOMIUIEKCHBIMU
guciamu. M3o0paxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IIJIOCKOCTH.
®opmysia MyaBpa. KopHH n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YHCEeIT JUIsl pelieHusT PU3NIeCKUX U TeOMETPUUYECKHUX 3a1a4.

YpaBHeHUs ¥ HEPABEHCTBA

CucreMa U COBOKYITHOCTb YPABHEHUM U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
U CUCTEMBI-CIEACTBUA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHMX  YpPaBHEHUH C  TOMOIIBIO
TPUTOHOMETPUYECKOUN OKPYKHOCTHU. Pelienne TpuroHoMeTpuyecKuX HEpaBeHCTB.

OcHOBHBIE METOABI pEIICHHS TOKa3aTeIbHBIX U  JIOrapuPMUUecKux
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OcCHOBHbIE METOABI PEUIEHUS CHUCTEM M COBOKYIHOCTEW palUOHAIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTApUPMUUECKUX YPAaBHEHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TApAMETPAMH.

[IpuMeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO0 MATEMATHYECKUX
3a/1ay ¥ 3a/1a4y U3 pa3InyHbIX 00JIacTell HAYKH M peaabHOM )KU3HU, HHTEPIIPETALIUS
MOJYYEHHBIX PE3YJIbTATOB.

DOyHKUNM U TPaPUKH

I'padux wxommoszmruu ¢ysknui. ['eomeTpuueckue oOpas3bl ypaBHEHUU U
HEPABEHCTB HAa KOOPJIMHATHOM IIOCKOCTH.

Tpuronomerpudeckre GyHKIMH, UX CBOMCTBA U TpaduKH.

I'paduueckne Merompl permieHUs ypaBHEHWUN M HepaBeHCTB. | paduueckue
METO/Ibl PELICHUS 3a7a4 C TapaMEeTPaAMU.

Hcnonp3oBanue rpadukoB QGYHKIUNA I WCCIETOBAHUS TPOIECCOB U
3aBUCUMOCTEM, KOTOpPbIE BO3HHMKAIOT MPHU PEIICHUU 3aJad U3 APYrUX YYEOHBIX
MPEIMETOB U PEATTBHOM )KU3HMU.

HayvaJyia MaTeMaTH4€CKOI0 aHAJIU3A



[IpumeHeHne NMpou3BOAHON K MCCIEJOBAaHUIO (PYHKUUNA Ha MOHOTOHHOCTb U
skcTpeMyMbl. HaxoxxieHne HanOoIbIIero 1 HAMMEHBIIET0 3HAU€HUI HENPEPBIBHOM
(yHKIMU Ha OTpE3KE.

IIpuMeHeHne nTPOU3BOJHOM JUISI HAXOXKJICHUS HAWJIY4dIlero peIIeHHs B
MPUKIAIHBIX 3a/adax, Uil ONpPEAEIIEHUs CKOPOCTM W YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION MU TPAPUKOM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO TepBOOOpa3HbiX. IllepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXAeHUs IEpBOOOPa3HBIX.

NHuTterpai. I'eomeTpuyecKuil CMbIC UHTErpaja. BerauciaeHue onpeaeneéHHoro
uHTerpana no ¢popmyie Hetorona-JleitOuuma.

[IpumeHeHnue uHTErpana AJid HAXOXKJICHMS IUIOMIAEeH IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKHUX TETI.

[Ipumepsl pemeHuit nuddepeHraTbHBIX  ypaBHEeHU. MareMaTtuyeckoe
MOJIETUPOBAHME PEAJTbHBIX MPOLECCOB C TMOMOUIbIO U] PepeHIaTbHbBIX
YPaBHEHUM.
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IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YI'JIYBJIEHHBIA YPOBEHD)

JInuHOCTHBIE pe3yJbTaThI
JIM4HOCTHBIE pe3ylabTaThl OCBOCHHUS MPOrPaMMbl Y4eOHOTO TpeaMeTa
«Anrebpa 1 HauaJla MATEMaTUYECKOTO aHAJIN3a» XapaKTePU3YIOTCS B YaCTH:

1) epasrtcoanckozo éocnumanusn:

c(hOpMUPOBAHHOCTbH TPAXKIAHCKON MO3UITUN 00yYarOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
rpaxxgaHckoro  oOmectBa  (BBIOOpHI,  OMNpPOCHI M JIpYroe),  yMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIIUSIMH U Ha3HAYCHHUEM;

2) nampuomuueckozo 60CRUMAHUSA:

c(hOpMUPOBAHHOCTh POCCUHUCKOM TpaKAaHCKOW HMJICHTHYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUHCKONW MaTEMaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUH B JIPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) OyxX06HO-HPABCMEEHHO20 80CRUMAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHICKOTrO Hapoaa, chOpMHUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEJCHHS, CBA3aHHOTO C MPAKTUYECKUM
NIPUMEHEHHEM JIOCTH)KCHUIM HayKH U A TEIIbHOCTHIO YYEHOTO, 0CO3HAHUE JINYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTOMYMBOTO OYIYyIIEro;

4) acmemuueckozo 60CRUMAHUSA:

ACTETHYECKOE OTHOIICHUE K MHpPY, BKJIIOYAs SCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIESHUH, BOCIPUUMUYHUBOCTH K
MaTEMaTUYECKUM acCIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢puszuuecxozo socnumanus:

c(hOpMHUPOBAHHOCTH YMEHUS IPUMEHSTh MATEMAaTHUECKUE 3HAHUS B UHTEPECAX
3I0POBOTO M OE30IMacHOr0 o0pasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO (3I0POBOC THUTaHWE, COATAHCUPOBAHHBIM PEKHUM 3aHATHH U OTIbIXA,
perymsipHas ¢u3nueckas aKTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHUE IPHU
3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN A€ATETbHOCTHIO;

6) mpyoosozo eocnumanus:

FOTOBHOCTh K TpPYIy, OCO3HaHUE LEHHOCTU TPYIOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOQPECCHOHANBHON  JESITENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mnpodeccnrn W pPeaTn30BBIBATH COOCTBEHHBIC JKHU3HEHHBIC TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1a4 MAaTeMaTHUYeCKOW HAITPaBICHHOCTH;

7) 9K0102UUeCKO020 60CRUMAHUA:
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c(OPMHUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHE BIIUSHHS
COLIMATIbHO-3KOHOMUYECKUX ITPOLIECCOB HA COCTOSIHUE NPUPOJHOM M COLMAIBHOMN
Cpelibl, OCO3HaHHUE TJI00ANIBHOIO XapakTepa SKOJIOTHYECKUX MPOoOIeM, OpUeHTaALUS
Ha TPUMEHEHHE MATeMAaTUYECKUX 3HAaHUW Uil penieHus 3agad B 00JacTu
OKpY)Kalolel Cpenbl, IUIAHUPOBAHHME IIOCTYNKOB M OLEHKM HMX BO3MOYKHBIX
MTOCJEACTBUI ISl OKPYKAIOLLEH CPEIbI;

8) uennocmu nayunozo nosnanus:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHOM MPAKTUKU, TOHUMAHUE MaTEMaTHYECKOM
HAYKH Kak c(hepbl Uea0BeueCcKou JesATeIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTH
JUISL Pa3BUTHS UMBUIN3ALMN, OBJIAJEHUE A3bIKOM MATEMaTUKH U MaTEMAaTH4YECKOU
KyJIbTYpOH KaK CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYILIECTBIISITh IPOEKTHYIO
Y UCCIIEN0BATENBCKYIO AEATEIbHOCT HHANBUAYAJIBHO U B TPYIIIE.

MeTanpeaMeTHbIE Pe3yJabTAThI

Iloznaseamensnovie ynusepcanvmsle yueonvle oeicmeusn

basosvie nocuueckue oeticmaus:

BBISBJIATh M XapaKTEPH30BaTh CYIICCTBCHHBIC INMPU3HAKA MaTEMaTHYCCKUX
O0OBEKTOB, TOHATHHA, OTHOIICHUH MEXIy IMOHATUAMH, (OPMYIHUPOBATH
OTIpEJICIICHHS TIOHSATUH, YCTaHABIIMBATh CYIIESCTBEHHBIN MPU3HAK KacCU(UKAIUH,
OCHOBaHHUS JI71s1 0000IIEHHS U CPAaBHEHHMSI, KPUTEPUU TPOBOAUMOTO aHAIN3a;

BOCIpUHMMATh,  (opMynupoBaTh M  NPeoOpa3OBBIBATH  CYXKICHHUS:
YTBEPJUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIE, YACTHBIE U 00IIIHE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYUS B
(dakTax, NaHHBIX, HAONIOJCHUSIX U YTBEPXKIACHUSX, MpeasiaraTb KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MMPOTUBOPECUHI;

JenaTh BBIBOJBI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JIEIyKTUBHBIX U
WHAYKTUBHBIX YMO3AaKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITEIHPHO JOKA3aTEeIhCTBA MATEMATUUECKUX YTBEPKICHHIA
(mpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATH aPTyMEHTAIUIO, IPUBOAUTH MIPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHSI M BHIBOIHI;

BbIOMpaTh cmoco0 pemieHus ydeOHOW 3amadn  (CpaBHUBATH HECKOJBKO
BapUAHTOB pPEIICHUS, BRIOUPATh HanboIee MOIXO AN C YIETOM CaMOCTOATEIEHO
BBIJICIICHHBIX KPUTEPHUEB).

basosvie uccneoosamenvcxue deticmaus:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUI HHCTPYMEHT TO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (PHUKCHUpYIOIMHE  MPOTUBOpPEYHE,  MPOoOIeMYy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OPMHUpPOBATH THUNOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO0, MHCHHE,

IPOBOAUTH CAMOCTOSITENIBHO CINIAHUPOBAHHBIA IKCIIEPUMEHT, MCCIICIOBAHNE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCcKoro 0ObeKTa, sIBICHUS, MpoIiecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;
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CaMOCTOSITEIbHO (popMynupoBaTh O0OOOIIEHHS W BBIBOJBI 1O pPE3yJibTaTam
MPOBEAEHHOTO  HAOJIOJICHUs, KCCJICIOBAHUS, OIICHUBATH  JOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000O0IICHUI;

MPOTHO3UPOBATh BO3MOYKHOE pAa3BUTHE TMPOIECCa, a TaKXKE BBIJBUTAThH
MIPETOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Paboma c unghopmayueri:

BBISIBIIATH AeUIMTH UHPOPMAINHU, JAHHBIX, HEOOXOJIUMBIX JIs OTBETa Ha
BOIIPOC U JIJIS PEILICHUs 3a]1auu;

BBIOMpPATh WH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(DOPMAIIUIO PA3TUYHBIX BUOB U (hOpM
peICTaBICHUS;

CTPYKTYpUpOBaTh HHQPOpPMAINIO, TIPEACTABIATh €€ B Pa3IMUHBIX (opMmax,
WUTFOCTPUPOBATH TpaPUUECKH;

OIICHUBATH HaJEKHOCTh uHpopManuu 1o CaMOCTOSITEILHO
c(hopMyJIUPOBAHHBIM KPUTEPHUSIM.

Kommynuxamuenwvie ynugepcanvuvie yueoHnvle 0eiucmeus

Obwenue:

BOCIIPUHUMATH U (hOPMYJIUPOBATH CYXKJEHUSI B COOTBETCTBUM C YCIOBUSIMU H
HeIsIMU OOIIICHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THUCHMEHHBIX TEKCTaX, JaBaTh IMIOSCHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTUPOBATh MOJIYYEHHBIN PE3YIIbTAT;

B XOJie OOCYXXJIEHHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOM TEMBl,
npoOJieMbl, penraeMoil 3aJaud, BBHICKA3bIBaTh HJEH, HAICJICHHbIE Ha IOUCK
pEUIEHNs, COIMOCTaBIIATh CBOM CYXKACHUS C CYXKICHUAMH APYTMX YYaCTHHKOB
auanora, oOHapy»KMBaTh pa3linuyue U CXOACTBO MO3UIMH, B KOPPEKTHOH (dopme
bopMynHpoOBaTH Pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEACTABIATh PE3YIAbTAaThl PELICHUS 3a7adyM, SKCIIEPUMEHTA, UCCIEIO0BAHUS,
POEKTa, CaMOCTOSATEIBHO BBIOMpPATh (OpMAT BBICTYIJICHUS C YYETOM 3ajad
Npe3eHTAIIMN 1 OCOOCHHOCTEN ayTUTOPHH.

Pezynamuenvle ynugepcaibHule yueOHbvle 0elicmeus

Camoopeanuzayusi:

COCTaBIIAThH IIJIaH, AITOPUTM PEIICHUS 3aJa4H, BHIOUPATH CIIOCOO PEIICHUS C
y4E€TOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTHUPOBATh BApUAHTHI PEIICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CamoKkoHmpo.b, IMOYUOHANLHBIU UHMENTEKNL

BJIQJICTh  HABBIKAMHM  IIO3HABATENIBHONW  pEQIIEKCMU  KaK  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJIETh
crnoco0amMu CaMOINpPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3ysibTaTa pelieHUs
MaTeMaTHYECKOM 3a7a4u;

NpeABUAETh TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTbH MPH PEIICHUU 3a]ayH,
BHOCUTbh KOPPEKTHUBBI B JICATEIIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAHHBIX,
HalJICHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;
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OLICHMBATh COOTBETCTBHUE PE3YJIbTATA LIEJU U YCIOBUIM, OOBACHATh MPUYUHBI
JOCTHKEHUSI WM HEJIOCTHXKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

Coemecmnas 0esimenbHOCMb:

NOHMMATh M HMCIOJb30BATh MPEUMYIIECTBA KOMAaHIHON M MHAMBUAYAJIbHOU
paboThl MpW pelIeHHH YYEeOHbIX 3aJad, NOPUHUMATh IeJlb COBMECTHOM
NEeSATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThl, pachpeneiiarb
BUJIBI pa0OT, IOrOBapUBaThCs, 00CYKIaTh MPOIECC U pe3yJbTaT paboThl, 000011aTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (hopmax paboThl (0OCYykJeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUITYPMbI» U UHBIE), BBIMOIHATH CBOIO YAaCTh Pa0OThI U KOOPAMHUPOBATD
CBOM JICUCTBHSI C IPYTUMU WIEHAMH KOMAaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIa/1a
B OOmMH MPOAYKT 1O KPUTEPHUSIM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMMOJICUCTBUS.

IIpenmeTHbIE pe3yJbTaThI

K konmy oOydenus B 10 kjacce oOy4Jaromuiics TMOTYYUT CICAYIOIIUE
IpEMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYMCICHUSA:

CBOOOJIHO OIEPUPOBATH TMOHATUSIMHU: PAIMOHAIBHOE YHUCIO0, OECKOHEUHas
nepuoguveckass ApoOb, TMPOIEHTHl, UPPANMOHAIBHOE YHCIIO, MHOMXECTBA
PaLMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb IEHCTBUTEIBHOIO YUCIA;

OPUMEHSTh JpoOM M TMPOLEHTH IS pEelIeHUs NPUKIATHBIX 3a7ad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUN U PEATbHOU )KU3HU;

NPUMEHSTh NPUOIKEHHBIE BBIUMCICHUS, MPABUIIA OKPYTJIEHUS, IPUKUIKY U
OLICHKY p€3YyJIbTaTa BbIYMCIICHUM;

CBOOOJHO OMEpPUPOBATH TMOHATHUEM: CTEMEHb C IEJBIM MOKa3aTeleM,
MCIIOJIb30BaTh MOAXOAAIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEI JJIS PEIICHHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX;

CBOOOJTHO OTEpPUPOBATH MOHIATHEM: apU(PMETHUUECKU KOPEHb HATypaIbHOM
CTEIICHHU;

CBOOOJTHO OTIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATLHBIM ITOKA3aTeJIeM;

CBOOOJTHO OIEPUPOBATH TMOHATHSIMH: JOTapudM dYHCIA, ACCATHYHBIE U
HATypaJbHBIC TOTapU(DMBI;

CBOOOJTHO OMEPHPOBATH MOHATHUSMU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOT'O apTyMEHTA;

ONEPUPOBATH MOHATUSIMHU: aPKCUHYC, apKKOCHHYC M apKTaHIE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMEpUPOBAThH MOHATHUSMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHS U YPABHEHUA-CIIEACTBUS, PABHOCUIIbHBIC HEPABEHCTBA,

MPUMEHSTh PA3JIMUYHbIE METOJbl PEILICHUS palUMOHAIBHBIX UM JpOOHO-
pallMOHANBHBIX YPAaBHEHHM, MNPUMEHSITh METOJ HWHTEPBAJIOB ISl PEIICHUA
HEPABEHCTB;
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CBOOOJHO OIEPUPOBATh TOHITHSAMHU: MHOTOUYICH OT OJHOW TEPEMEHHOM,
MHOTOWICH C IEIBIMHA KO(DPUITUEHTAMHU, KOPHH MHOTOUJICHA, IPUMEHSATH JICJICHUE
MHOIOYJIEHa Ha MHOTOYIEH C OCTaTkoMm, TeopeMmy be3y u Teopemy Buera s
pelieHus 3a1ay;

CBOOOJHO ONEPHPOBATH TMOHATHUSAMU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpuIla, OINPEACIUTEIh MATPUILI 2 X2 W ero TEeOMETPHYECKHH CMBICI,
WCMOJIb30BaTh CBOMCTBA ONpEACHUTENsT 2 X 2 1Jid BBIUMCICHUA €r0 3HAYCHHS,
MPUMEHATh ONPEASIUTENIN JUIS PEIICHUS CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICIIUPOBATh PEaJbHBIC CUTYAIlUU C TIOMOIIBIO CUCTEMBI TUHCHHBIX YpaBHEHUH,
UCCJIEZIOBAaTh TOCTPOCHHBIE MOJIEM C TIOMOIIBI0O MATPHUIl U OMpPEACTUTENCH,
MHTEPIPETUPOBATH TIOJYUYCHHBIN pPe3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JIGWCTBHM C KOPHSAMH JUIsl MPeoOpa3OBaHMS
BBIPAXCHU;

BBITIOJTHSATH MPE0OPa30BaHMS YHCIIOBBIX BBIPAKEHUH, COACPIKAIINX CTCIICHU C
paIMOHAILHBIM MTOKA3aTelIeM;

UCITIOJIH30BaTh CBOMCTBA JIOTapu(PMOB JJis1 IpeoOpa3oBaHUs JTOTapUPMUUECKUX
BBIPAXCHU;

CBOOOJHO ONEPHPOBATH MOHATHAMHU: HPpPAIMOHAIBHBIC, IMOKA3aTCIbHBIC |
JorapuMHUUYECKUE YPaBHEHUS, HAXOUTh UX PEIICHHS C TTIOMOIILI0 PAaBHOCHIIBHBIX
NIEPEX0/I0B WU OCYIIECTRIISS MPOBEPKY KOPHEH;

IPUMEHSITh OCHOBHBIE TPUTOHOMETpUUYECKHE (GOPMYIIbI ISl TIpeoOpa3oBaHms
TPUTOHOMETPUUYECKUX BBIPAKECHUN;

CBOOOJTHO  ONEpPUPOBATH TOHSATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHSATh  HeoOxoauMble  GOpMYJbl  JJIi  PELIEHUsS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUIA;

MOJIETUPOBATh peajbHbIE CUTyallMd Ha S3bIKe anreOpbl, COCTABISTH
BBIPQKEHUS, YPaBHEHHS, HEPABEHCTBA II0 YCIOBUIO 3aJlayd, MCCIEI0BATh
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM arlapara anreopsbl.

DyHKUNM U TPAPUKH:

CBOOOJIHO OMEPHUPOBATH MOHATHAMU: (QYHKIUSA, CIIOCOOBI 3aMaHus (YHKIINH,
B3aMMHO OOpaTHble (YHKIMH, KoMmo3uius GyHKIUH, rpaduk QyHKINH,
BBITIOJTHATH dJIEMEHTapHbIE ITpeoOpa3oBaHus TpauKoB PYHKITHH;

CBOOOJHO OMEpPUPOBATH MOHATHUSAMU: O0JACTh OMPENCICHUS W MHOMXECTBO
3HauYeHUN QYHKINH, HYJIH (QYHKIIUU, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OMEpUPOBATh TOHATUAMH: 4YETHBIE W HEYETHBIE (PYHKIIUH,
nepuoandeckne (pyHKIHH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITMH, MAKCUMYMBI H
MUHAMYMBI (DYHKIHH, HAuOOJbIee W HAWUMEHbIIee 3HadYeHHe GQYHKIUA Ha
MIPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHSTHSAMU: CTEIICHHAS (YHKIHS C HATYypaIbHBIM U
IeJapIM TIOKa3aTeiaeM, TpauK CTEMeHHOW (QYHKIIMU C HATYPAIbHBIM M IEIBIM
nokaszateseM, rpaduk KOpHS n-oil cTerneHu Kak (DyHKIUM OOpaTHOM CTENEeHH C
HATypaJIbHBIM ITOKA3aTEIICM;

OTIEpUPOBATh TOHATHUSMU: JIMHEWHAS, KBAaJApaTUYHAs W JIPOOHO-THHEIHAs
(YHKITUH, BBITIOTHATH 3JIEMEHTAPHOE UCCIICIOBAHNE U TTOCTPOCHUE X TPAPHUKOB;
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CBOOOJHO ONEpPUPOBATH MOHATHUAMM: MOKa3aTelbHas U JorapupMuyeckas
(yHKUIMHU, WX CBOMCTBAa U TrpaUKH, HCMIONb30BaTh HUX TpadUKu sl pElICHUS
YpPaBHEHUN;

CBOOOJHO OMEPHUPOBATH MOHATHSIMH: TPUTOHOMETPHUYECKAs OKPY>KHOCTD,
oIpeJieNieHre TPUTOHOMETPUUECKUX (DYHKIIMI YUCIOBOTO apryMeHTa;

UCIOJIb30BaTh rpaduku (QyHKUMI 71  HMCCIENOBaHUSA MpPOLECCOB U
3aBHCHMOCTEW TpU pPEHICHUH 3a7ad U3 JAPYTUX y4eOHBIX MPEIMETOB U peabHOM
’KU3HU, BEIPKATh (DOPMYJIaMU 3aBUCUMOCTH MEXKITY BETUUHMHAMM;

Havasia MaTeMaTH4eCKOro aHajan3a:

CBOOOJTHO OINEpPUPOBATH MOHATUSMU: apudMeTHyeckass U TeoMeTpuuecKas
nporpeccusi, 6eCKOHEYHO yObIBarolas reoMeTpudecKkas mporpeccusi, TMHEHHBIN U
AKCIIOHEHIUMAIBHBIN pOCT, (hOpMYyIIa CIOKHBIX MPOIEHTOB, UMETh MIPEICTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM JUIsl PEIICHHUS] pealbHbIX 3a/lad MPHUKIATHOTO
XapakTepa;

CBOOOJTHO OTEPUPOBATH MOHATUSIMU: MOCIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTpPaHUYCHHBIE IOCJIEA0BATEIBLHOCTH,
NOHMMATh OCHOBBI 3apOKJICHHMS MATEMAaTHYECKOTO aHajiu3a KaK aHaiaus3a
OECKOHEYHO MaJIbIX;

CBOOOTHO OTNIEPUPOBATH MOHATHUSIMH: HEPEPhIBHBIC (DYHKITUU, TOYKH pa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI Tpaduka QpyHKIINH;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (YHKIIMS, HENpepbIBHAsS HAa OTpPE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIIUM JJIs1 pelIeHus 3a/a4;

CBOOOJTHO OTIEpUPOBATH MOHATUSIMU: TIEPBAs U BTOPasi MPOM3BOAHbIE QYHKIIUH,
KacaTesibHas K rpaduky QyHKINY;

BBIUUCTISITh IPOU3BOAHBIC CYMMBI, MIPOU3BECHHUS, YACTHOTO U KOMITO3UIIMH
IBYX (DYHKIIH, 3HATh POU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCITOJIB30BaTh T€OMETPUUYECKUH U (DU3UUECKUN CMBICT TPOU3BOTHON IS
pelIeHus 3a1a4.

MHo:xecTBA U JIOTMKA:

CBOOOJHO  OMEpUPOBATh  MOHATHUSMU: MHOXKECTBO, ONEpAIMH  HaJ
MHO>XE€CTBaMHU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jjisl OMMCAHUS PEabHBIX
MPOLIECCOB U SIBICHUH, TIPHU PEIICHUH 3a7]a4 U3 APYTUX yU4eOHBIX MPEIMETOB;

CBOOO/IHO OIEpPUPOBATh MOHATHUAMU: OIpENEICHHE, TeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMaTHIECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIIBHBIC
ypaBHEHUS U HEPABCHCTBRA.

K konnmy oOyuenuss B 11 kjacce oOyyaromuiicss MOJYYUT CIEAYIONIUE
MpEAMETHBIE PE3YIIbTATHI:

Yncsia v BBIYMCTIEHUSA:

CBOOOJIHO ONEPUPOBATH MOHITUSMU: HATYpaJIbHOE U 1I€JI0€ YUCII0, MHOXKECTBA
HaTypaJIbHBIX U 1IEJIBIX YHUCEJI, UCIOIb30BaTh MPU3HAKHU JCIUMOCTH LIEJIBIX YUCET,

16



HO/I n HOK HaTypanbHBIX 4uCen ISl PELIEHUS 3a7ad, NPUMEHATH AJTOPUTM
EBxnupna;

CBOOOJHO OIEpPUPOBATh TMOHATHEM OCTAaTKa MO MOJYJI0, 3alUChIBaTh
HaTypaJIbHBIE YNCIIA B PA3JIMYHBIX O3ULIMOHHBIX CUCTEMAX CUNCIICHNUS,

CBOOOJHO OMNEpUPOBATh MOHATUSIMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISITh KOMIUIEKCHBIE YHUCIAa B anreOpandyeckoil u
TPUTOHOMETPUYECKON (popMe, BBIMOIHATH apu(PMeTHUECKHe ONepalud ¢ HUMH U
M300pakaTh Ha KOOPJUHATHOM MIIOCKOCTH.

YpaBHEHUS M HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH MOHATHSAMHU: HPPALMOHAIBHBIC, IMOKa3aTelbHbIE U
norapuMUYECKUe HEPABEHCTBA, HAXOJUTh HX PpELIEHUS C  I[OMOIIbIO
PAaBHOCHJIBHBIX NIEPEXOJIOB;

OCYHIECTBJISITh OTOOP KOpHEH TMpU PpPElIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJTHO ONEpUpPOBaTH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OpUMEHSATh  HeoOxoauMmble  GOpMYJbl Il PELIEHUsS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBl U COBOKYITHOCTEN pallMOHAJIbHBIX, UPPALMOHAIBHBIX, MOKA3aTENbHBIX U
Jorapu(p)MUUECKUX YPaBHEHUN U HEPABEHCTB;

pemars palOHAIIbHEIE, UppALMOHAJIBHBIE, II0Ka3aTEIIbHEIE,
gorapuMUUeCKUe€ UM TPUTOHOMETPUYECKHE YpaBHEHMsI M  HEPaBEHCTBA,
COJIeprKalllie MOLYJIH U IIapaMETPBIL;

OPUMEHATh TpaduyecKrue METOMbI ISl pelIeHUs YPaBHEHUN U HEPaBEHCTB, a
TAKKE 3a7a4 C IIapaMeTpamus;

MOJICIMPOBAaTh peajlbHble CUTyalldd Ha S3bIKE anreOpbl, COCTaBIAThH
BBIDAKCHUSA, YPABHEHMs, HEPAaBEHCTBA M HX CHUCTEMBbl II0 YCJIOBHUIO 3ajadH,
UCCIIEZIOBATh TIOCTPOEHHBIE MOJEIM C HCIHOJB30BAaHUEM ammapara aireopsl,
UHTEPIPETUPOBATH ITOJIYYEHHBIN PE3YIIbTAaT.

DyHKUNH U TPAPUKH:

CTpPOUTHh TIpadUKH KOMIIO3UIUMU (PYHKIHUM C MOMOIIbIO 3JIEMEHTApHOTO
MCCJIEIOBAHUS ¥ CBOWCTB KOMIIO3HITUH JABYX () YHKIIHIA,

CTPOUTH T€OMETPUYECKUE 00pa3bl ypaBHEHHUI U HEPABEHCTB HAa KOOPIUHATHON
IIJIOCKOCTH;

CBOOOIHO  OMEpUPOBATh MOHATHSAMHU: TpaQUKH TPUTOHOMETPUUECKUX
dynxImi;

OPUMEHATh (QYHKUMW i1 MOJEJIHMPOBAHUS M MCCIEIOBAaHUS pEaTbHBIX
IIPOLIECCOB.

Hayana MmaTeMaTH4eCKOro aHajamsa:

UCITI0JIB30BaTh MPOU3BOJHYIO JJI UCCIEAOBAHMS (PYHKIIMM HA MOHOTOHHOCTh
1 DKCTPEMYMBI;

HaXOJUTh HauOOJbIlIee U HAUMEHbIIEE 3HaUeHUs1 (PYHKLUHUH HENPEPHIBHON Ha
OTpE3KE;
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WCIIOIB30BaTh NPOU3BOAHYIO JUISl HAXOKICHUS HAWJIy4dIlero pEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COI[MAJIbHO-D)KOHOMHYECKHUX, 3a7a4ax, JJIsl ONPEACICHUS
CKOPOCTH U YCKOPEHMs Mpoliecca, 3aJaHHOro (hOpMyJI0il Wiu TpauKoM;

CBOOOJHO  ONEpPUPOBATh MOHATUSAMU: TMEPBOOOpaA3HaAs, ONPEeAEIIEHHBIN
UHTErpaj, HaXOAWTh IEpBOOOpA3HbIE AIEMEHTAPHBIX (QPYHKUMNA W BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuia;

HAXOAUTh IUIOMIA/IN IJIOCKUX PUTYP U OOBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh NPEACTABICHUE O MAaTeMaTHYECKOM MOJIEIMPOBAHUU Ha IPUMEPE
cocTaBlieHUs TudPepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIAAHBIE 3aJadd, B TOM YHUCJE COLMAIbHO-3KOHOMHYECKOIO U
(u3nyeckoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOT0 aHAJIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 kaacc

Ne | HammenoBaHune KosmuecTBo yacoB DNEKTPOHHBIE

n/ | pasgenoB uteM | Bcero | Koutponbhbie | [Ipaktuyeckue |  (uudpoBsie)

n IPOTPaMMBI paboThI paboThHI oOpasoBaTesibH

BIC PECYPCHI

1 | MHoxecTBO 24 1 bubnuoreka
JIEUCTBUTEIIbHBI [HOK
X YHCEL. https://m.edsoo.
MHoOTrO4IEeHBI. ru
PannonanbHbie
yYpaBHCHHSI U
HEPaBCHCTBA.
Cucrtembl
JIMHEUHBIX
YpaBHECHUH

2 | OyHKIUHA U 12 1 bubnuoreka
rpaduxmu. LHOK
Crenennas https://m.edsoo.
byHKIUS C ru
EJTBIM
1oKa3arejaeM

3 | Apudmernueck 15 1 bubnuoteka
Ui KOpEHb N-0il [HOK
CTETICHH. https://m.edsoo.
Hppanuonanex ru
pI€ YpaBHEHUS

4 | [loka3zaTenbHas 10 1 bubnuoreka
byHKIMS. LHOK
[lokazarenbHbIe https://m.edsoo.
ypaBHEHUS ru

5 | Jlorapudpmuueck | 18 1 bubnuoreka
ast QyHKIIHA. HOK
Jlorapudmudeck https://m.edsoo.
W€ ypaBHEHUS ru

6 | Tpuronomerpuu 22 1 bubnuoteka
€CKHe [HOK
BBIPXKECHUS U https://m.edsoo.
ypaBHEHUS ru
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7 | [locnenoBaTenn 10 1 bubnuoteka
HOCTHU U I[HOK
MIPOrpecCcuu https://m.edsoo.

ru

8 | HenpepriBHbIe 20 1 bubnuoteka
GyHKIUY. LHOK
[IpousBoanas https://m.edsoo.

ru

9 | IloBTOpEHue, 5 2 bubnuoteka
00o01eHue, LHOK
CHUCTEMAaTH3alIUs https://m.edsoo.
3HAHUM ru

OO611ee KOTUYECTBO 136 10 0

9acoB 10 IPOTPaMMe

11 kaace

Ne | HaumenoBanue KonnuecTBo yacon DIIeKTPOHHBIE

n/ | pa3nenoB uTeM | Beero | Kontponbhbie | [Ipaktuueckue |  (uuppoBbie)

i IporpaMMBbl paboThI paboThI oOpa3oBaTeiIbH
BI€ PECYPCHI

1 | UccnenoBanue 22 1 bubanoreka
byHKIHH C LHOK
[IOMOIIIBIO https://m.edsoo.
MIPOM3BOTHOM ru

2 | [lepBoobOpa3zHas 12 1 bubnuoreka
Y MHTETpall LHOK

https://m.edsoo.
ru

3 | I'paduku 14 1 bubnuoreka
TPUTOHOMETPUY HOK
eCKUX (QyHKITUH. https://m.edsoo.
Tpuronomerpuu ru
€CKHe
HEpaBEHCTBA

4 | UppaunoHanbH 24 1 bubnuoteka
bIE, [HOK
ToKa3aTeIbHbIC https://m.edsoo.
u ru
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jorapumMudeck
1€ HEpaBEHCTBA

5 | Kommiekcusie 10 1 bubnuoteka
qyucia I[HOK
https://m.edsoo.
ru
6 | HarypanbHbie u 10 1
1[eJIbIC Ynciia
7 | CucteMsbl 12 1 bubnmoreka
palMOHAIBHBIX, I[HOK
UppalOHAIbHBI https://m.edsoo.
X ru
MOKa3aTeIbHBIX
U
norapudmudeck
VX YpaBHEHUU
8 | Bamauum c 16 1 bubanoreka
rapaMeTpamu LHOK
https://m.edsoo.
ru
9 | IloBTOpEHUE, 16 2
00001I€eHuE,
cUcTeMaTH3alus
3HAaHUU
OO0111€€ KOJIMYECTBO 136 10

4acoB 10 TPOTpaMMe
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