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HOACHUTEJIBHAS 3AIINCKA

Pabouas nmnporpamma yueOHOro Kypca «Anrebpa U Hauaia
MaTeMaTU4eCKOro aHajiu3a» 0a30Boro ypoBHs s oOydarommxces 10 —11
KJIaccoB  pa3paboTraHa Ha oOcHOBe DenepasbHOr0  TOCYAapCTBEHHOIO
00pa3oBaTeILHOTO CTaHJapTa CpeaHero ooimero oOpa3oBaHUsA, C Y4ETOM
COBPEMCHHBIX MHPOBBIX TPEOOBAHHM, MPEABIBISIEMBIX K MaTEMaTHYCCKOMY
o0pa3oBaHWI0, MW TpaAulUid poCCUUCKOro oOpa3oBaHusd. Peanmuzamus
MPOrpaMMbl  OOECIIEYMBAET  OBJIAJCHHE  KIIOYEBHIMH  KOMIICTCHIIMSIMH,
COCTaBJISIIOIIMMH OCHOBY JUIsl CAMOPAa3BHTHS W HEMPEPHIBHOTO 00pa3oBaHMUS,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JTUYHOCTHOTO M TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOTO aHAIN3a» SIBJISETCS OAHUM U3
HaumOoJiee 3HAYMMBIX B IPOrpamMMe CTapIIieH IIKOJbI, MOCKOJBKY, C OJXHOU
CTOpPOHBI, OH oOecleuynBaeT HMHCTPYMEHTAJIbHYIO 0a3y IS M3YyYCHHs BCEX
€CTCCTBEHHO-HAYYHBIX KYPCOB, a C JIPYTrOM CTOPOHBI, POPMHUPYET JIOTHUECKOE U
a0CTpakTHOE MBIIICHUE y4YalluXCsl Ha yYpOBHE, HEOOXOIWMOM ISl OCBOEHHUSA
KypcoB HMH(OpPMATHUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4allluecs OBJIA/IEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMYJIUpYET CBOH JOCTUKEHUSI B MaTeMaTU4YECKOH opme.

Kypc anreOpsl 1 Hauan MaTeMaTUYeCKOro aHalIM3a 3aKJIaJbIBA€T OCHOBY
JUTSL YCTICIITHOTO OBJNAJICHUSI 3aKOHAMH (PU3UKH, XUMUU, OUOJIOTUU, TIOHUMAHUS
OCHOBHBIX TEHJCHIIMA DJKOHOMHUKH M OOIIECTBEHHOW JKH3HU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HMCTIOIB30BaTh UX B MMOBCEIHEBHOMN KU3HU. B TOXe BpeMst oBiasieHue
a0CTpaKTHBIMU U JIOTUYECKH CTPOTMMU MaTeMaTHUYECKUMHU KOHCTPYKIUSMHU
pa3BHBACT yYMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKJICHUS, UCTIOJIB30BaTh 0000IICHIE U KOHKPETU3AIIUIO0, a0CTparupoBaHHe
U aHaJIOTHIO, (POpMUPYET KpeaTHBHOE W KPUTHYECKOE MBINUIeHHe. B xome
M3y4YeHHUS anreOpbl M Havyal MaTeMaTHYeCKOro aHajin3a B CTapIIed IIKoJe
yYamgecs TOJNyYaroT HOBBIM  OMBIT  PEIICHHWS MPUKIAAHBIX  3ajad,
CaMOCTOSITETTLHOTO ~ TOCTPOCHHSI ~ MAaTEMAaTHYECKHX  MOJENeH  peabHBIX
CUTYalluii ¥ UHTEPIPETAINH MOJYICHHBIX PEIICHUH, 3HAKOMSTCS C TPUMEPAMHI
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B TPHUPOJE, HAYKe W B HCKYCCTBE, C
BBTAIOIIMMUCS MAaTEMATHIECKUMH OTKPHITHSIMU M MX aBTOPAMH.

Kypc oGmamaer 3Ha4MTEIBHBIM BOCTTUTATEIBHBIM TTOTCHIIHAIOM, KOTOPBIHA
peanusyeTrcs Kak 4epe3 yueOHbI MaTtepua, CnocoOCTBYIOMUNA (OPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHHS, TaK W 4epe3 crnenupuKky y4eOHOU MesaTeTbHOCTH,



TpeOyromieil  caMOCTOSTETbHOCTH, aKKypaTHOCTH, MPOJIOKUTETLHON
KOHIICHTPAIIMM BHUMaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yibTar.

B ocnoBe meronuku oOydeHus ainreOpe M HavajgaM MaTEMaTUYECKOTO
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI OOY4YECHUS.

CtpykTypa Kypca «Anrebpa ¥ Hayajia MaTeMaTHYECKOrO aHaln3a
BKJIIOYAET CJEAYIOIINE COJepKaTebHO-MeToANYecKkue auHuu: «Yucna wu
BBIYUCIICHUY, «DYyHKIMH U TpaduKn», «YpaBHEHUs U HEpaBeHCTBay, «Hauvana
MaTeMaTU4eCKOro aHaim3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIC
COJIepKaTeIbHO-METOAUYECKUE JIMHUM HM3Y4alOTCS Ha MPOTSKEHUM JBYX JIET
oOydeHus B CTapIiei 1IKOJe, €CTEeCTBEHHO JOMOJHSS APYT APyra U MOCTEIEHHO
HACBIIAsICh HOBBIMM TeMaMu U pazfaenaMu. JlaHHBIM Kypc sIBisieTcCs
WHTETPATUBHBIM, TOCKOJIBKY OOBEAUHSAET B ceOe cojepKaHue HECKOIbKHUX
MaTeMaTHYEeCKUX JUCIMIUIMH: ajiredpa, TPUTOHOMETPHUS, MaTeMaTHYECKU
aHau3, Teopusi MHOKeCTB U Jp. [lo Mepe Toro kak ydaiiuecsi OBJIaJeBarOT BCE
OoJjiee MIMPOKMM MATEMAaTHYECKHM alllaparoM, Yy HHUX TOCIEI0BaTEeIIbHO
dbopMupyeTcst U COBEPIICHCTBYETCS YMEHHUE CTPOUTh MaTEeMAaTHYECKYI0 MOJIETh
peanpbHON CHUTyalu, MPUMEHSTh 3HAHUS, TMOJY4YeHHBIE B Kypce «Anredpa u
Hayaja MaTeMaTHYEeCKOTO aHalu3a», JUI  PEHICHUS  CaMOCTOSATEIIBHO
chopMyJIMPOBAaHHOW MaTEMaTUYECKOM 3ajaud, a 3aTeM WHTEPIPETUPOBATH
NOJIYYEHHBIN Pe3yibTarT.

ConepxartenbHo-MeTONMYECKass  JUHUS  «YUucaa W BBIYMCICHUS»
3aBepiaeT (OpPMUPOBAHHE HABBHIKOB MCIIOJIB30BAHMS JEUCTBUTEIBHBIX YUCEN,
KOTOpoe OBLJI0O HAvyaTo B OCHOBHOM Imkoje. B crapmiedt mkone ocoboe
BHUMaHUE yaenseTcs (POPMUPOBAHHUIO MPOYHBIX BHIYUCIUTEIBHBIX HABBIKOB,
BKJIFOYAIONMIUX B  ce0s  HMCIOJB30BAaHHWE  PA3IMYHBIX  (GOpM  3aIlucu
JNEUCTBUTENIBHOTO YUCJIA, YMEHUE PALlMOHAJIBHO BBIMOJHATH ACHCTBHS C HUMH,
7enath MPUKUIKY, OLIEHUBATH pe3yibTaT. OOydarommecs: MOJydaloT HAaBBIKH
NpUOIKEHHBIX ~ BBIYMCICHUN,  BBIMIOJHEHHUS  JICHCTBUH € YHCIAMH,
3aMMCaHHBIMA B CTaHAApPTHOW (QopMe, HCIONb30BAHUA MaTeMaTHYECKUX
KOHCTAHT, OLICHUBAHUSI YHCIIOBBIX BBIPAKEHU.

JIunus «YpaBHEHUSI U HEPABEHCTBA» PEAIU3YETCS HA MPOTSKEHUH BCETO
oOydeHHs] B CTapIiei IIKOJe, MOCKOJBbKY B KaXKIOM paszfieie MpOorpaMMbl
MPEIyCMOTPEHO  pelIeHHe  COOTBETCTBYIOMMX  3amad.  OOyuaromuecs
OBJIQJICBAIOT PA3JUYHBIMU METOJIaMH PEIICHUS LEJbIX, paluOHAIbHBIX,
HUPPAMOHATBHBIX, TOKA3aTEIIBHBIX, JTOTAPUPMUICCKUX U TPUTOHOMETPHUECKUX
YpaBHEHHM, HEPABEHCTB U UX cUCcTeM. [lollydeHHbIE yMEHUS UCTIOBb3YIOTCS MPH
uccineoBaHud (QYHKIMH C TOMOILIBIO MPOU3BOJHOW, PEIICHUH MPUKIATHBIX
3a/lad ¥ 3a7a4 Ha HaXOXJACHUE HAWOOJBIIUX W HAWNMEHBIINX 3HAYCHUN
dbynkuun. JlaHHas cojaepkaTelibHAas JIMHUA BKIIOYaeT B cels  Takxke
dbopMupoBaHUE YMEHUN BBINOJHATH pacu€Thl 0o Gopmyrnam, mpeoOpa3oBaHuUs
LETbIX, PAllMOHATIBHBIX, UPPALIMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHUIA,
a TakKe BBIpAXKEHUH, coiepKamux creneHu u Jorapudmbsl. briarogaps



M3YYCHUIO alreOpandeckoro Marepuaia MPOUCXOAWT JajbHEHIee pa3BUTHE
ANTOPUTMHUYECKOTO W aOCTPAKTHOTO MBINIUICHHUS YYaIIuXxcs, (OPMHUPYIOTCS
HABBIKA JEAYKTHUBHBIX PACCYXKICHUH, pabOThl C CHUMBOJBHBIMU (OpMaMH,
MPEICTABICHNS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJIEC PaBEHCTB U
HepaBeHCTB. Anrebpa mpejiaraet 3QpGeKTUBHbIE UHCTPYMEHTHI Ui PELICHUS
MPAKTUYCCKUX M €CTECTBEHHO-HAYYHBIX 33/a4, HATJISAIHO JEMOHCTPUPYET CBOU
BO3MOYXHOCTH KaK sI3bIKa HAyKH.

CopepxarenpbHo-MeToANYECKass JHHUS «DyHKIIMW W TpaduKu» TECHO
MePETUIeTaeTCs C JPYTUMHU JIMHUSMH Kypca, MOCKOJIBKY B KaKOM-TO CMBICTIE
3aa€T TOCIEIOBATENIBHOCTh HW3YYCHHUS MaTepuana. V3ydeHue CTEeneHHOM,
MOKAa3aTeIbHOM, JIOrapu(PMUICCKOH W TPUTOHOMETPUYECKUX (YHKIHH, WX
CBOWCTB M TpaWKOB, UCIIOIB30BaHNE QYHKIIUN JJIs PEIICHUS 3a7a4 U3 JPYTHX
y4eOHBIX MPEAMETOB M PEAIbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMaTHYCCKUM
aHAJM30M, TaK M C pEIICHUEM YpaBHEHUU M HepaBeHCTB. lIpu 3TOM OOJbIIOE
BHUMaHUC yjaensercs (OPMUPOBAHUIO YMEHHUS BBhIpaXkaTh (opmyaamMu
3aBUCUMOCTH MEXJY Pa3jIMYHBIMH BEJIWYMHAMH, HCCIICI0BATh ITOTYYCHHBIC
(GYHKIIMU, CTPOUTh HMX Tpaduku. Marepuan 3TOH COACPKATSIHHOW JIMHUU
HaIleJICH Ha pa3BUTHC YMEHUHW M HABBIKOB, TIO3BOJISIFOIIMX BBIPAXKATh
3aBUCUMOCTH MEXAYy BEIMYMHAMH B Pa3IMYHOM (OpME: aHaTUTHYCCKOM,
rpaduueckoii U cioBecHoW. Ero wu3yueHwe cmocoOCTBYET pa3BUTHUIO
ANITOPUTMUYECKOTO MBIIUICHHS, CHOCOOHOCTU K 0000IIEHHUIO U KOHKPETU3AIIHH,
UCIIOJIb30BAHUIO aHAJIOTUH.

CopepxarenbHas nuHus «Havala MaTeMaTHYeCKOTO aHalIn3a» MO3BOJISET
CYIIECTBEHHO pPAaCIHIMPUTh KPYr KaK MaTeMaTHYeCKHX, TaK W TMPUKIATHBIX
3a/lay, JOCTYMHBIX OOYyYaloIMMCS, Y KOTOPBIX TMOSIBISIETCS BO3MOXKHOCTH
UCCJIE0BaTh U CTPOUTH Tpaduku (PYHKIMHA, ONpeAensaTh UX HauOOJbIINE U
HAaUMEHBIITNE 3HAYCHUS, BBIYUCISITH IUIOMAAn GUryp u 00bEMBI TeJ, HAXOIUTh
CKOPOCTH U YCKOpEHUS npoiieccoB. JlaHHas copepraTesbHas TUHHUS OTKPbIBAET
HOBBICE BO3MOXHOCTH TIOCTPOCHHS MAaTeMaTHYEeCKHUX MoOJeNel peaabHBIX
CUTyalllii, HaXOXKJICHUS HAWIYYIIErOo PEIIeHUs B MPHUKIAJHBIX, B TOM YHCIIE
COIMAIEHO-D)KOHOMHYECKUX, 3a/1ayax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOTO  aHajiu3a  CIOCOOCTBYeT  Pa3BUTHIO  aOCTPaKTHOTO,
(hopManbHO-IOTUYECKOT0 U KPEATUBHOTO MBINUICHUS, (HOPMUPOBAHUIO YMEHUM
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTWKH B HayKe, TEXHUKE U
uckycctBe. OO0ydarmuecs: Y3HAIOT O BBIIAIOIIUXCS PE3YNIbTaTax, MOJTYICHHBIX
B XOJI€ Pa3BUTUSA MATEeMATHKHU KaK HAyKH, M UX aBTOPaX.

CopepxarenpbHO-MeTOANYECKass JUHUA «MHOXKECTBA U JIOTHKa» B
OCHOBHOM  TIOCBSIIIICHA  DJJIEMEHTaAaM  TEOPHUH  MHOXECTB. TE€OpeTHKO-
MHOXECTBCHHBIC ~TIPCJICTABIICHUS TMPOHU3BIBAIOT BECh KYypC MIKOJIBHOM
MaTeMaTUKH W TpeIaraloT HanboJiee YHUBEPCATbHBIN S3BIK, 00bEIUHSIOIIHMA
BCEC pasleibl MaTeMaTWKH M €€ TNPUIOKCHUN, OHHM CBS3BIBAIOT pa3HBIC
MaTeMaTHYeCKue NHUCIHMIUIMHBI B eauHoe 1enoe. [loaTomy BakHO JaTh



BO3MOXHOCTh IIKOJBHUKY TOHUMATh TEOPETUKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOM MAaTEMAaTUKU W HCIOJb30BaTh €ro ISl BBIPAXEHHS CBOMX
MBICJICH.

B xypce «Anrebpa u Hauajga MaTeMaTUYECKOTO aHAJIU3a» MPUCYTCTBYIOT
TaK)X€ OCHOBbI MAaTEMATHYECKOTO MOJAECIUPOBAHUS, KOTOPBIE MPU3BAHBI
chopMupoBaTh HABBIKM IOCTPOCHUS  MOJEJEH  pealbHbIX  CUTYyalluid,
WCCIIEIOBAHUSI ITHUX MOJENIeM C TIOMOIIBIO afmapara anredpsl U
MaTEMaTHYE€CKOr0 aHAJIN3a U UHTEPHPETALNH MTOJTYYEHHBIX PE3yJIbTaTOB. Takue
3aJaHUs] BIUIETEHBI B KaXIbId M3 Pa3J€iIOB MPOrpaMMbl, IMOCKOJBKY BECh
Marepuai Kypca HIMPOKO UCIOJIb3YETCS JJIsl pelIeHUs MPUKIAAHbIX 3aaa4. [Ipu
pELlICHMH  pealibHbIX  MPAKTUYECKUX  33Ja4  yyalldecss  pa3BUBAIOT
HAOII0JaTEeIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh AHAJIOTHI0, 00001aTh M KOHKPETU3UPOBATH MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS] MPUKIATHBIX 3a7ad
OpraHuU3yeTcsl B MpOIecCe M3YYCHHUS BCEX TeM Kypca «Ainredpa M Hayaja
MaTEMaTHYECKOT'0 aHAJIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM rutaHe Ha HW3ydeHHE Kypca aiareOpbl M Hadal MaTeMaTHYeCKOTo
aHaju3a Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B Henelnto B 10 kimacce u 3 daca
B Henento B 11 kiacce, Bcero 3a aBa rojaa ooydenust — 170 gacos.

COJEPKXAHHME YYEBHOI'O KYPCA
10 KIJIACC

Yucia 1 BHIYUCICHUA

Pannonanbsabie yncna. OOBIKHOBEHHBIE U IECSITHYHBIE IPOOU, MPOILICHTHI,
OCCKOHEYHbIE TEPHOAUYECKHE JpoOu. ApudmeTHdyeckue oOmepanuu ¢
palMOHAILHBIMU ~ YHCJIaMH,  TPeoOpa3OBaHUS  YHUCIOBBIX  BBIPAKEHUH.
[Ipumenenue npoOell M MPOUEHTOB JUIsl PELICHUS NPUKIAAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAITIBbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHCIaA. PalnuMOHANIBHBIE W UPPAUMOHAIBHBIE YHCIA.
Apudmernyeckre omepanuu ¢ ACHCTBUTETbHBIMH 4uciHaMu. [IpubmmxEHHbe
BBIUMCIICHUS, TpaBWJIa OKPYIJICHUS, NPUKUAKA M OLEHKAa pe3yibpTara
BBIUYKCJICHUH.

Crenenp ¢ wnenbiM mnoka3areneMm. CraHgaptHas ¢opma  3amucu
JNEUCTBUTENIbHOTO 4YHcia. Mcnonb3oBaHue MNOAXoAsAmed ¢(opMbl  3amucH
JNEUCTBUTEIIBHBIX YUCEI JJIl PEUICHHS MPAKTHYECKUX 3aJa4 U MPEACTaBICHUS
JTAHHBIX.



Apudpmernyeckuii  KOpeHb  HaTypaidbHOM  crteneHu. JledcTBus ¢
apupMETHUECKUMU KOPHIMU HATypaJIbHOUM CTENEHHU.

CuHyC, KOCHHYC M TaHI€HC 4YHCIOBOTO aprymMeHTa. ApKCHUHYC,
ApPKKOCHHYC, ApKTaHI'€HC YMCIOBOTO apryMEHTA.

YpaBHeHUsS ¥ HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE MPE0Opa30BaHUS.

[IpeoOpa3oBaHue  TPUTOHOMETPUUECKUX  BbIpakeHUl.  OCHOBHBIE
TPUTOHOMETpUUYECKUue (HOPMYIIBIL.

VYpaBHEHHE, KOpEHb ypaBHEHUS. HepaBeHCTBO, pelIEHHE HEpPAaBEHCTBA.
Meron nHTEPBAJIOB.

Pemienue 1nenpix u ApoOHO-pAITMOHAIBLHBIX YPABHEHHUN U HEPABEHCTB.

Pemienne nppanoHaabHbIX YPAaBHEHU U HEPABEHCTB.

Penienne TpUroHOMETPUYECKUX YPABHEHU .

[IpyuMmeHeHnEe ypaBHEHUW M HEPABEHCTB K PEHICHUI0 MaTEMaTHYECKUX
3a/1a4 U 3a71a4 U3 Pa3IUYHBIX 00JIaCTel HAYKU U PeabHOM )KU3HH.

DYyHKIUH U TPaPUKHU

Oynknusi, crnocoObl 3amaHus (yskiuu. [padux ¢yskuun. Bzaumuo
oOpaTHbIe (PYHKITHH.

O6nacTp onpesieNIeHUsI U MHOKECTBO 3HaUeHU QyHkimu. Hynu ¢dyHkumu.
[TpoMesxyTku 3HAKOMOCTOSIHCTBA. UETHBIE U HEYETHBIEC (DYHKIIUH.

CrerneHHas GyHKIUS C HATYpaJbHBIM U LIETBIM Moka3ateneMm. E€ cBoiicTBa
u rpaduk. CBoicTBa U rpaduK KOpHS N-0il CTETEHH.

Tpuronomerpuueckas OKPY>KHOCTb, OIIPEIACICHUE TPUTOHOMETPUUECKHX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

Hayajia MaTeMaTH4€CKOI0 aHAJIU3A

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs OCJIEAOBATSIILHOCTEM.
MOHOTOHHBIE IOCIEA0BATEIBHOCTH.

Apudpmernyeckas U = TEOMETpUYECKas  MPOTPECCUU.  becKoHeYHO
yObIBaromiasi reomerpuueckas mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH
reoMerpuueckon nporpeccur. opmyiia Cla0KHBIX TPOUEHTOB. Vcrons30Banue
MIPOTPECCUH [T PELICHUS PEAIBHBIX 3a7a4 MPUKIAJHOTIO XapaKTepa.

MHoxkecTBa U JIOTHKA

MHoXxecTBO, onepaluy HaJl MHOXecTBaMHu. [uarpammel Ditnepa—BenHa.
[IpruMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO aIlapara JJisl ONUCAHUS PEaJbHbBIX
MPOLIECCOB U SIBJIICHUI, PU PEIICHUH 3a]1a4 U3 APYTHX YUYEOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CleICTBUE, J0OKA3aTEIbCTBO.

11 KIIACC

Yucsa v BbIYMCIEHUS
Harypanbensbie u nensie uyncia. [Ipu3Haku JeIMMOCTH HETBIX YUCEII.
Crenenp ¢ palliOHaIbHBIM MOKa3zatenaeM. CBOMCTBA CTEIICHHU.



Jlorapudwm uncna. JlecsiTHUHbIE U HATYpaIbHbIE JOTaPU(PMBI.

YpaBHEeHUS U HEPABEHCTBA

[IpeoGpa3zoBaHue BBIPAXKEHU, COACPHKAIIUX JOTrapHU(PMBI.

[IpeoGpa3zoBaHue BBIpaXKEHHM, COAEP)KALUIUX CTENEHH C pPaluOHATIbHBIM
MTOKA3aTEJIEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHbIE YpaBHEHHS M1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUs] U1 HEPABEHCTBA.

Cuctembl JIMHEWHBIX YypaBHEHUW. Pemienne mnpukIagHbIX 3anad ¢
NOMOIIIBIO CUCTEMBI JINHEWUHBIX YPABHEHUI.

CucTemMbl M1 COBOKYITHOCTH PAllMOHATIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHMM, CUCTEM M  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJa4 M 3a7a4y M3 Pa3jIMyHbIX 00JlacTell HAyKu U peanbHOU
KHU3ZHU.

DYyHKIUHN U TPaPUKHU

Oynknus. [lepuonnueckue ¢yHkuuu. [IpoMeXyTku MOHOTOHHOCTH
dbyakuu. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hanbomnpiiiee n HauMeHbIee
3HaueHue (PYHKIIMHU HAa IPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIIUU, UX CBONCTBA U TpaduKy.

[loka3arenbHas u norapudpmMuyeckasi PyHKIUU, UX CBONCTBA U Tpaduku.

Ucnonb3oBanue rpadukoB (QYHKIUN [0 pelIeHUs YpaBHEHUH U
JIMHEWHBIX CUCTEM.

Ucnonb3oBanue rpaduxoB GYHKUUNA JUIsl MCCIENOBAaHUS IPOIIECCOB U
3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MPH PEIICHUU 3a7a4 U3 JPYTHX Y4eOHBIX
MPEIMETOB U PEAIIbHOU KU3HMU.

Hauana MaTeMaTH4eCKOro aHajimu3a

HenpepriBubie GhyHKIIMKA. MeTOI HHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB.

[IpousBonnass ¢yuknuu. ['eomeTpuueckuid W (QU3NYECKUH  CMBICT
MIPOU3BOJHOM.

[IpousBomnbie  dnemMeHTapHBIX  GyHKOMA. DopMysabl  HAXOXKICHUS
MIPOU3BOIHON CyMMBI, TPOU3BEJICHUS U YACTHOTO (DYHKIIHIA.

[Tpumenenne Mpou3BOIHON K HCCIIeOBAaHUIO (YHKIIUNA HA MOHOTOHHOCTD
U DJKCcTpeMyMmbl. HaxokaeHue HaumOONBIIET0O W HAWMEHBIIErOo 3HAYCHHS
(GyHKITMU Ha OTpE3KeE.

[IpuMmeHeHne NPOU3BOMHON I HAXOXKICHUS HAWIYYIIErOo PEUICHHS B
NPUKIAAHBIX 3aJadax, ISl ONPEAENEHUsS CKOPOCTH MPOILEcca, 3aJaHHOIO
dbopmyoi unu rpaduKoM.

[lepBooOpa3znas. Tabnuiia mepBOOOpa3HBIX.

WNuterpan, ero reomerpudeckuid U (Qu3nUecKuil cMbIci. Bbraucienue
uHrerpana no gopmysne Hetotona—JleliOuuiia.

IINTAHUPYEMBIE PE3YJIBTATDBI



OcBoenne yueOHOTO mnpenMera «MaremaTukay JOJDKHO OOECreunBaTh
JOCTH)KEHUE Ha YpPOBHE CpeaHero oOimero o0pa3oBaHUs —CIEIYIOMIUX
JUYHOCTHBIX, METANIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJdbTaThl OCBOEHUS MpOrpaMMbl Y4eOHOIro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(OpPMHUPOBAHHOCTHIO TIPAKJAHCKOM MO3MLMK  OOydHaroumierocs Kak
AKTUBHOT'O W OTBETCTBEHHOT'O 4J€HA POCCUHCKOro oOIIecTBa, MPe/ICTaBIEHUEM
O MaTeMaTHYeCKMX OCHOBaX (DYHKIIMOHMPOBAHUS PA3NIMUHBIX CTPYKTYD,
ABJICHUW, TPOIEAYp TPaKIaHCKOro oOmiecTBa (BbIOOPHL, OMpOCH U TMp.),
YMEHHEM B3aUMOJCHCTBOBATh C COLIMAILHBIMU MHCTUTYTaMU B COOTBETCTBHUU C
uX (QYHKIMSIMU U HA3HAYCHHUEM.

[laTproTHyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTBIO  POCCHMCKONW  T'pakJIaHCKOW  WJEHTUYHOCTH,
YBa)XEHHS K MPOIIJIOMY M HACTOSIIIEMY POCCHUIICKON MaTeMaTUKH, IEHHOCTHBIM
OTHOIIEHHEM K JOCTHKEHHUSM POCCHUICKHX MATEMaTUKOB M POCCHUUCKON
MaTEMaTUYECKOM IIKOJIbI, K HCIIOJB30BAHUIO ITHUX JOCTHXKEHUH B APYrUX
HayKaXx, TEXHOJOTUAX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCTIUTAHMUS:

OCO3HAHHEM JTYXOBHBIX [EHHOCTEH POCCHIICKOTO Hapoa;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TOBEICHUS,
CBS3aHHOTO C TPAKTHUYECKUM TMPUMEHEHHEM JOCTIKEHUH HAyKu U
JESTEIBHOCTPIO YYEHOTO; OCO3HAaHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE
YCTOMYHUBOTO OYIYIIETO.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MUPY, BKIIIOYas ICTETUKY MAaTeMAaTHUYECKHUX

3aKOHOMEPHOCTEH, O00BEKTOB, 3a1ad, pelLIeHuH, pacCyXIeHUM;
BOCIPUMMYHUBOCTBI0 K MaTE€MaTUYECKUM  AaCIIeKTaM  pa3jIu4yHbIX BHUJIOB
HCKYCCTBa.

Pu3nyecKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHUS TPHUMEHITh MaTeMaTHYECKHE 3HAHUS B
WHTEpECcaxX 3J0pOBOTO H 0Oe30macHoro oOpa3a KH3HH, OTBETCTBEHHOTO
OTHOILIEHUSI K CBOEMY 3JIOPOBBIO (3I0pOBOE NUTaHUE, COaJTaHCUPOBAHHBIN
PEXKUM 3aHATHNA U OTABIXA, pETyspHas GPu3ndeckasi akTUBHOCTD); (DU3UIECKOTO
COBEPIICHCTBOBAHMUS, npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIHHOM
NEATENbHOCTHIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYZY, OCO3HAHUEM IIEHHOCTH TPYIOJIO0US; UHTEPECOM K
paznuuHbIM  cPepaM  Npo(ecCHOHANBHOM  ESITEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MPUIIOKEHUSIMH, YMEHHUEM COBEPIIATh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccun U pean30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILJIAHBI;
TOTOBHOCTBIO W CIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUIO HAa MPOTSKEHUU BCEH >KM3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEILICHUU MIPAKTUYECKUX 3a7a4 MATEMAaTUYECKON HAIlPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-PKOHOMMYECKMX  MPOILIECCOB HAa COCTOSIHUE MPUPOAHOM U
COLIMAJIBHOM CpeJlbl, OCO3HAHMEM TIJIO0AIBHOIO XapakTepa HSKOJIOTHYECKUX
npoOsieM; OpUEHTaluuMeld Ha TNPUMEHEHUE MaTeMaTUYeCKUX 3HAHMM Jid
pelIeHus 3a/1a4 B 00JIACTU OKPY’KAIOIIEH Cpelibl, MJIaHUPOBAaHUS MOCTYIKOB U
OLICHKHU MX BO3MOJKHBIX MOCJEICTBHUI JIs1 OKpPY>KaIOLEl Cpeibl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO Da3BUTHs HAyKM ¢ OOIIECTBEHHOW MpPaKTUKH,
NOHMMaHHEM MaTEMaTUYECKON HAYKU KaK cPepbl YEIOBEUECKON NeATEeIbHOCTH,
ATanoB €€ pa3BUTHUS M 3HAUMMOCTH JUJISl Pa3BUTHUS LIUBUIM3ALMHU; OBJIAJICHUEM
A3BIKOM MaTeMaTHUKWA U MAaTeMaTUYECKOW KYJIbTYypOW KaK CPEJACTBOM MO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYIIECTBIISITH IPOCKTHYIO U  HCCIEIOBATEIBCKYIO
NEeSTENBHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIC pe3yJIbTaThl OCBOCHUS MPOrPaMMbl y4eOHOTO TIpeaMeTa
«MaTtemaTuka» XapaKTePU3YIOTCA OBJIaJICHUEM YHUBEPCAJIbHBIMHU
NO3HABAMEIbHBIMU  OCLICMBUAMU,  VHUBEPCATbHIMU — KOMMYHUKAMUBHBIMU
OelicmeusMU, YHUBEPCAIbHbIMU Pe2YTIIMUBHBIMU OetUCBUAMU.

1)  Vuusepcanvnvie no3nasamenvHvle Oeticmeus, obecneuusarom
Gdopmuposanue 0A306bIX KOSHUMUBHLIX NPOYECCO8 00yUarOWUxcs (0ceoeHue
Memooo8  NO3HAHUA  OKpyJcarnwezo Mupda, HNpPpUMEHeHUue  N102UYEeCKUX,
uUcce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBrie normueckue aAeHUCTBUA:

e BBISBIATH u XapaKTepHU30BaTh CYLIECTBEHHBIC MpU3HAKHU
MaTeMaTUYEeCKUX OOBEKTOB, MOHATHN, OTHOIIEHUN MEXTy MOHATHUSIMU;
dbopMyITHpPOBATH ONpEJICIICHUS TTOHSATHUH; YCTaHABJIMBATh

CYIIIECTBEHHBIN MPHU3HAK KIacCU(UKAIIMU, OCHOBAHUS NI 0000IICHMS
Y CpaBHEHHS, KPUTEPUU MTPOBOJUMOTO aHAIU3A;

e BOCHpPUHUMATH, (opMyIUpOBaTH W MNPeOOPA30OBLIBATH CY>KICHUS:
yTBEPAUTEIbHBIE U OTpPULIATEIIbHBIC, €IUHUYHBbIC, YACTHbIE U OOILUE;
YCJIIOBHBIE;



e BBUBISITH MATEMaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3HM U
npoTuBopeursi B (pakTax, JaHHBIX, HAONIONCHUSAX U YTBEPKICHUSAX;
npeajiaraTb ~ KpUTEPUU Il BBIABICHUS  3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e JieNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKHU, JAETYKTUBHBIX W
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

e IMPOBOJUTH  CAMOCTOSATEIBHO  JOKA3aTelIbCTBA  MAaTE€MaTUYECKHUX
yTBEpXACHUH  (MpsSMbIE W OT  MPOTHUBHOTO),  BBICTpauBaTh
apryMEHTAalio,  TPUBOAWTH  TPUMEPBl W KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIE€HUS U BBIBOJIbL;

e BBIOMpATH croco0 pelieHust yueOHOM 3agayu (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIleHUs, BbIOMpaTh HauOoyee MOAXOAAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBbie nccnenoBaTeNbCKUE AEUCTBUS:

e HCIIOJIb30BaTh  BONPOCHl ~ KaK  HMCCJIENOBATEIbCKUA  WHCTPYMEHT
no3HaHus; GOpPMYIUPOBATh BONPOCHI, (HUKCUPYIOIIME MPOTUBOPEUUE,
npo0sieMy, yCTaHaBIMBATh UICKOMOE U JIaHHOE, (P OPMHUPOBAThH THIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH  CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIA  DKCIEPUMEHT,
UCCIIEJIOBAHUE [0 YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHUYECKOTrO
0o0BbEKTa, SBJIEHMS, INPOIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSTENBHO (OPMYyIUMpOBaTh OOOOUIEHHSI W  BBIBOJBI IO
pe3yapTaTaM IMpOBEAEHHOIO HAOJIOJACHUsS, HCCIIEIOBaHUs, OLICHUBATH
JOCTOBEPHOCTD IOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 00OOIICHMIA;

e IIPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE IPOLECCA, a TAK)KE BBIIBUIATH
IPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nandopmanmeii:

e BBIIBJIATH Je(ULIUTHI HH(OPMALIUHU, JAHHBIX, HEOOXOAUMBIX /ISl OTBETA
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BbBIOUMpaTh UWHGOPMALMIO U3 HCTOYHHKOB pPa3IMYHBIX THIIOB,
aHaJIM3UPOBATb, CUCTEMAaTU3UPOBATh u UHTEPIPETUPOBATH
MH(POPMAIUIO Pa3IMYHBIX BUIOB U (POPM IPEICTABICHUS;

e CTPYKTYypUpOBaTh HMH(POpPMAINIO, MPEACTABIATh €€ B pPa3IMYHBIX
dbopMax, WILTIOCTPUPOBATH TPadUIECKY;

e OILIGHWBAaTh  HAAEKHOCTb  HMH(GOpPMALMU MO  CaMOCTOSATEIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2) VHuusepcanvhbie KOMMYHUKAMUGHBIE Oe€liCMEuUs, 0becneyusarom

cpopmMupo8anHoCcms CoyuanIbHbIX HABLIKOE 00YUATOUWUXCS.

OOwenue:

e BOCIpUHUMATh W (QOPMYJIHPOBATH CYXJACHHS B COOTBETCTBHUU C
YCIOBHSIMH M LEISIMU OOIICHHUS; SCHO, TOYHO, TPAMOTHO BBIPAXKAaTh



CBOIO TOYKY 3pEHHS B YCTHBIX M NHCHBMEHHBIX TEKCTaX, JaBaThb
MOSICHEHUS TI0 XOJAY PEHICHHS 3aJa4d, KOMMEHTHPOBATh MOIYYCHHBIN
pe3yJbTar;

e B XOJ€ OOCYXIEHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOu
TEMBI, MPOOJIEMBI, pEIIaeMoil 3a/1a4uu, BRICKa3bIBaTh U/ICH, HAIICJICHHBIC
Ha TOWCK PEIIEHHUsS; COIMOCTaBISATH CBOU CYXKICHHUS C CYXKICHUSIMHU
APYTUX yYaCTHHKOB AHAiora, oOHapyKHBAaTh pPa3MYHe M CXOJICTBO
NO3ULUH; B KOPpPEeKTHOU ¢dopme (HOopMyIupoBaTh pa3HOINIACHs, CBOU
BO3PaKEHUS;

e TPEACTABIATH  PE3yAbTaThl  pEIICHHWs  3a/Jayd, OKCIEPHMEHTA,
UCCIIEJIOBAHUSA, TMPOEKTa; CaMOCTOSITENIbHO  BBIOWpaTh  ¢opMmar
BBICTYIUICHHSI C Yy4Y€TOM 3aJad TMpe3eHTallMd U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpynHHYECTBO:

e TOHMMAaTh W  WCIOJNB30BAaTh  MPEUMYIIECTBA  KOMAHJHOH U
WHIUBHUYaILHOW paOOThI MPH pENICHHH y4YeOHBIX 3a/1ad; MPUHUMATh
IeJIb COBMECTHOW  JICATEIHbHOCTH, IUIAHUPOBATh  OPTaHHU3AIHIO
COBMECTHOW palOTHI, pachpeieNiaTh BUABI padOT, JOTOBapUBATHCS,
oOcyXJarb TMpolecc H pe3yiabTaT paboThl; 00001aTh MHEHUS
HECKOJIbKUX JIIOJICH;

e YYacTBOBAaTh B TPYIIOBBIX ¢dopMmax paboTel (0OCYXaeHHUs, 0OMeH
MHEHUH, «MO3rOBbIE IITYPMbl» WU WHBIC); BBINOJIHATH CBOIO 4YacTh
paboThl M KOOPAWHUPOBATH CBOM JCHCTBUS C JPYTUMHU YICHAMH
KOMAaH/Ibl; OIEHUBATh KaueCTBO CBOETO BKJaJga B OOMIUN MPOAYKT IO
KpUTEPUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

3)  Vuusepcanvnvie  pezynsamuenvle  Oeilicméusi,  0becneuusam

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUUHOCTNU.

Camoopranuzanus:

COCTaBJIATh IIJIaH, aJrOPUTM pEIIeHUs 3aJauyd, BbIOUpaTh CIOCOO
pelieHuss ¢ y4€TOM HMMEIOIIMUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAapUAHTHI PEIICHUM C Y4ETOM HOBOU
uHbOpMaITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMH TO3HABATEIHHOW pe(IeKCMM KaK OCO3HAHUS
COBEpIIAEMBIX  JEHCTBHMI M  MBICIUTENBHBIX  MPOLECCOB, HUX
pe3ynabTaToOB; BIAAETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS
npoliecca U pe3yabTaTa pelieHuss MaTeMaTHIeCcKOoi 3a1a4u;

e TPEIBUACTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh NpPU PEIICHHUH
3aJa4d, BHOCHUTb KOPPEKTUBHI B JESATEIbHOCTh HA OCHOBE HOBBIX
O0OCTOSITENIBCTB,  JIAHHBIX, HAWJICHHBIX  OMMUOOK,  BBISBICHHBIX
TPYAHOCTEN;



e OIICHMBAaTh COOTBETCTBUE pe3yibTaTa LEIH U YCIOBUAM, OOBSCHATH
MIPUYUHBI JOCTHKEHUS W HETOCTHKECHHS PE3YIBTATOB EATEILHOCTH,
HaXOJUTh OIKOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoeHne y4yeOHOro Kypca «Anrebpa M Hayajga MaTEMaTUYECKOTO
aHaJu3a» Ha YPOBHE CPEIHEro oO0Iero oopa3zoBaHUs JOJDKHO O0ecleuuBaTh
JTOCTIKEHUE CICAYIONNX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:

10 KVIACC

Yucsia v BLIYUCTICHUS

OnepupoBaTh TMOHATUSAMHU: PAUMOHAIBHOE W JCUCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAS U IECATUYHASL TPOOb, MPOIEHTHI.

Beimonuate  apudmernyeckue — omepamuud ¢ palMOHAIBHBIMH U
JNEUCTBUTEIILHBIMU YHUCIIAMU.

BeimonuaTe  npuOMMKEHHBIE — BBIUMCICHHWS,  UCIOJB3YsS  IIpaBUiIa
OKpYTJICHUS, JIeJIaTh TPUKUIKY U OLICHKY Pe3yJIbTaTa BHIUMCICHUM.

OnepupoBaTh MOHATHUSMU: CTEMEHb C LEIbIM MOKAa3aTelIeM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENBHOTO YHCIA, KOPEHb HATypalbHOM CTENEeHHU;
UCIIOJIb30BaTh MOAXOASANIYI0 (opMy 3amucu JEeWCTBUTEIBHBIX YHUCEN s
peLIeHUs NMPAKTUYECKUX 3a7a4 U MIPEICTABICHUS JAHHbIX.

OnepupoBaTh NOHATUAMHU: CHUHYC, KOCHHYC M TAaHTE€HC MPOU3BOJIBHOTO
yria; WCIOJb30BaTh 3alllCh MPOM3BOJIBHOTO  yria 4epe3 oOpaTHbIe
TPUTOHOMETPUYECKUE (PYHKITHH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATHAMU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, MpPalUOHAIBHOE YpaBHEHUE, HEPAaBEHCTBO;
TPUTOHOMETPUUYECKOE YPABHEHNUE;

BrimonHaTh mpeobpa3oBaHus TPUTOHOMETPUIECKUX BRIPAKECHUHN U peIiaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BeimonHATh ipeoOpa3oBaHus LEIbIX, PAIMOHATBHBIX U UPPAIMOHATBHBIX
BBID&XKCHUM M pellaTb OCHOBHBIE THIIBI LEJIbIX, PALUOHAJIBHBIX U
MPPAalHOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHAT, ypaBHEHHsS M HEPABEHCTBA JUISI PELICHHS MATEMATHYECKHX
3a/1a4 M 3a7a4 U3 pa3IMuHbIX 00JIacTEel HAYKU U PEeaTbHOM JKU3HHU.

MogenupoBaTh peaibHble CUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQKCHUS, YPABHCHUS, HEPABEHCTBA MO YCIOBHUIO 3aJa4M, HCCIEAOBATH
MIOCTPOCHHBIE MOJIENIU C UCTIOJIB30BaHUEM anmnapara anreOphl.

DyHKUNH U TPAPUKH



OnepupoBaTh NOHATUSAMU: (YHKUMS, CIOCOObl 3adaHus (YHKUHH,
00JacTh ONpENENCHUs U MHOKECTBO 3Ha4eHM (yHKUMH, Tpaduk (DyHKIUH,
B3aMMHO OOpaTHbIC (PYHKIIUH.

OnepupoBaTh NOHATHSAMHU: YETHOCTh M HEYETHOCTh (QYHKUHMH, HYIU
(GYHKIMHU, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduiku GyHKUUMA 1715 peLICHUs] YpaBHEHUIA.

Crpoutrb u uuTath TrpaduKkd JUHEHHOW (YHKUMUH, KBaJAPATUYHOU
(yHKIUHU, CTENEHHOW (DYHKIUU C LIEJIBIM NTOKa3aTeseM.

UcnonwzoBate rpaduku GyHKIUNA I KCCIENOBAaHUS TIPOLIECCOB U
3aBUCUMOCTEW MpU PElIeHUH 3a7a4 U3 IPYTUX y4eOHBIX MPEIMETOB U PeaTbHOM
KU3HU; BBIpAXaTh (OPMYJIaMH 3aBUCHUMOCTH MEXAY BETUUHMHAMM.

Havana MmaTeMaTH4ecKOro aHajamusa

OnepupoBaTh MOHITHSMHU: TOCIEAOBATEILHOCTh, apudMeTHyeckas u
rEOMETPUYECKAsl IPOIPECCUMU.

OnepupoBaTh TOHATHUSAMHU: OECKOHEYHO YOBIBaIolasi TeoMeTpuYecKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBAIOIIEH T€OMETPUUECKON TPOTPECCHH.

3a/1aBath MOCIEI0BATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOWCTBA IOCJIENOBATEIBHOCTEM M NIPOTPEeCcCUN  JJIs
pelIeHns pealbHbIX 3aJ1a4 IPUKJIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OIl€pallMU HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM —ammapaTr JUlsl  ONMHMCAaHUS
peasibHBIX TNPOLECCOB M SIBJICHWM, MPU pPELIeHUH 3a7ad U3 JPYruX y4eOHBIX
IPEIMETOB.

OnepupoBaTh  NOHATHAMM:  OINpPEIEICHHE, TEOpEMa,  CIEICTBHE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucsa 1 BBIYUCICHUSA

OnepupoBaTh MHOHSATUAMH: HATypajbHOE, LEJIO€ YHUCIO; HUCIOIb30BaTh
MPU3HAKU JEIMMOCTH LEJbIX YHCEN, pa3j0KEHUE UYHCIAa Ha IPOCThIE
MHOKHUTENH ISl PELICHUS 3a1a4.

OnepupoBaTh MOHATHEM: CTENIEHb C PAIIMOHATIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHIATHIMU: JTOTapU(M YHCIIa, TECATUYHBIC U HATYPAIbHbBIC
norapugMsbl.

YpaBHeHUS U HEPABEHCTBA

[IpuMensTs cBoOWCTBa cCTeneHUW Mg NpeoOpa3oBaHUsl BBIPAKECHUN;
ONEPUPOBATHh MOHATHUSIMHU: MOKA3aTEIbHOE YPAaBHEHWE W HEPABEHCTBO; PEIIATH
OCHOBHBIE TUIIbI TOKA3aTEIbHBIX YPABHCHU U HEPABEHCTB.



BeinmosiHATh npeoOpa3oBaHUs BBIPAKEHUM, COAEpXkKAIIMX JIOrapu(msl;
ONEepUPOBATh MOHATUSAMU: JIOrapuPMHUYECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIBI JIOTAPU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

HaxonuTe pemenus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CUCTEMA JIMHENHBIX YPABHEHHUN U €€ PEILIECHHUE;
HCIIOJb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUW JUISl PELICHUs MPAKTHYECKUX
3a7ay.

Haxomute  pemieHuss  IPOCTEHIIMX  CUCTEM U COBOKYIIHOCTEU
palMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

MopenupoBath peajbHble CHTyalldd Ha $3bIKE alreOpbl, COCTaBIATH
BBIPDA)KCHUS, YPABHEHHs, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBHMIO 3aJadyH,
UCCJIeI0BAaTh MOCTPOEHHBIE MOJIEIH C MUCIOIb30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh TOHATHAMHU: TNepuoauveckas (YHKUHS, MPOMEXKYTKU
MOHOTOHHOCTH (YHKIHMH, TOYKH OIKCTpeMyma (YyHKIHMH, HaumOoJblIee U
HauMEHbIIIee 3HAYCHHUS (PYHKIUMU Ha MPOMEXKYTKE; HCIOIb30BaTh HX IS
uccienoBanus PyHKIMY, 3aaHHON TpauKOM.

OnepupoBaTh NOHATHAMU: TpadUKHU MOKA3ATENbHOM, JOrapupMUUIECKON U
TPUTOHOMETPUYECKUX (YHKUUN; U300pakaTh UX HA KOOPAMHATHOU IMIOCKOCTH
Y UCIIOJIB30BATh I PELICHNs YPAaBHEHUN U HEPABEHCTB.

N300paxatb Ha KOOPAMHATHON IUIOCKOCTH TIpaduKu  JTHUHEWHBIX
YPaBHEHUU U UCIOJIB30BATh UX JUIS PEILIECHUSA CUCTEMbI IMHEUHBIX YPABHEHUN.

Hcnonp3zoBaTh rpapuku GYHKIUN U1 HMCCIEAOBAaHUS IIPOLECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHbBIX TUCIUIUINH.

Hayana MaTeMaTH4YeCKOro aHAIM3a

OnepupoBaTh MOHATUSIMU:  HENpepblBHas  (QYHKUUSA; MPOU3BOJHAs
(GYHKIMH; UCTIOJIB30BAaTh T€OMETPUICCKUN U (PU3MUECKUN CMBICI MPOU3BOTHON
IUISL PEIICHUS 3a/1a4.

Haxoauth  mpou3BOAHBIE  AJIIEMEHTapHBIX  (PYHKUMHA,  BBIYHCIATH
MIPOU3BOJAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHI.

Hcnonp30BaTh  NMPOU3BOJAHYIO  JUIsI  UCCleNOBaHMs  (QYHKUMHM  Ha
MOHOTOHHOCTb M OKCTPEMYMBI, IIPUMEHATH pE3yJbTAaThl HCCIECIOBAHUS K
MOCTPOECHUIO TPAPUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO I HAXOXKIACHUS HAWIYYIIETO pElICHUs B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-DKOHOMUYECKHX, 3a/1a4aXx.

OnepupoBaTh NOHATUSAMHU: NEPBOOOpa3Has W MHTErpajg; MOHUMATh
TreOMETPUIECKUHN U (PU3UUECKUI CMBICI HHTErpaa.

Haxoauts mepBooOpa3Hble  3JIEMEHTAPHBIX  (YHKIHM;  BBIYHCIATH
unrerpan no gpopmyne Hetotona—Jleitonuna.

Pemats nmpukiiagHeie 3aa4i, B TOM YHCIIE COMMAIBHO-3KOHOMUYECKOTO U
(pU3HUECKOro XapakTepa, CPeACTBAMU MATEMAaTUYECKOIO aHAJIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KounuecTBO YyacoB DJIeKTPOHHbIE
HaumenoBanue pa3aeiioB B KOHTPOJI HpaKane (III/I(l)pOBLIe)
n/ | ¥ TeM MPorpamMMbl ce bHBIE CKHUe o0pa3oBaTejibH
1 ro padoTsI padoThbI bl€ pecypchbl
MHoxecTBa
palMOHAIBHBIX U bubnuoreka [JOK
JNEUCTBUTEIHLHBIX YHCE. 14 1 https://m.edsoo.ru/l
PanvonanbHbIE ypaBHEHHUS 568aba3
Y HEPABCHCTBA
OYHKIUU U TPaPUKHU. bubnuotexa [JOK
CTerneHb C IeJIbIM 6 https://m.edsoo.ru/l
oKazaTrejieM 568aba3
ApudmMeTnuecknii KOpeHb
. bubnuotexa [JOK
N—0ii CTENEHHU.
MoDalOHATEHEL 18 1 https://m.edsoo.ru/l
ppatl 568aba3
YpaBHECHHS W HEPABCHCTBA
Dopmynbl bubnuorexa [IOK
TpUTrOHOMETpHH. T pUrOHOM 22 1 https://m.edsoo.ru/1
eTPUYECKHE YPaBHECHHS 568aba3
bu6moreka [IOK
TlocnemoBaTeabHOCTH U
orbece 5 https://m.edsoo.ru/l
fiporpeccui 568aba3
[ToBTOpEeHUE, 0600IICHNE, Bubmrorexa ITOK
. . 3 1 https://m.edsoo.ru/l
cHUcTeMaTH3allns 3HaAHUI 568aba3
OBILIEE KOJIMYECTBO 68 4 0
YACOB I10 ITPOT'PAMME
11 KJIACC
KoauvecTBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHme
(ungposbie)
n/ | pa3sgesioB H TeM Bcer | Kourpoabn | Ilpakruuec
oOpa3oBaTeJibHbIE
n NPOrpaMMmel 0 ble padoThI KHe padoThl
pecypchl
Crernens ¢
paloHaIbHBIM
IMOKa3aTeleM. bu6mmoreka [JOK
IToka3aTenpHas 12 1 https://m.edsoo.ru/fllc
GbyHKIHS. 4afd
[TokasaTenbHbIC
ypaBHEHUS U
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HepaBeHCTBa

Jlorapudmmdecka
s QyHKIHSA. bubnuorexa [JOK
Jlorapugmuuecku 12 https://m.edsoo.ru/fllc
€ YPaBHEHHUS U 4afd
HEPaBCHCTBA
Tpuronomerpuuec
Kre QyHKIUHU U bubmmrorexa [JOK
uX rpaduKy. 9 https://m.edsoo.ru/fllc
Tpuronomerpudec 4afd
KHE HepaBEHCTBA
[IpousBonHasi. bubnuorexa [JOK
[Ipumenenue 24 https://m.edsoo.ru/fllc
[POM3BOIHOM 4afd
VinTerpa 1 ero bubmmorexa [{OK
9 https://m.edsoo.ru/fllc
IIPUMCHCHUSA M
CHOTEML bu6moreka [IOK
. 12 https://m.edsoo.ru/f11c
YpaBHEHUU Aafd
HarypansHble i bu6moreka [IOK
6 https://m.edsoo.ru/fl1c
LIeJIbIC Yncia 4afd
[ToBTOpEHME,
oGobimeHHe, bu6moreka [IOK
18 https://m.edsoo.ru/fl1c
CI/ICTel\\/faTI/ISaI_[I/I}I Aafd
3HaAHUH
OBUIEE
KOJIMYECTBO 102
YACOB I10

I[TPOTPAMME
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