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MNOSCHUTEJBbHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «Anredpay 6a30BOTO ypOBHSI ISl O0YJArOIITNXCS
10 —11 «xmaccoB paszpaborana Ha ocHoBe DeaepalibHOIO  TOCYAAPCTBEHHOIO
00pa3oBaTENbHOTO CTaHJIApTa CpPEAHEro oO0miero oOpa3oBaHUs, C Yy4ETOM COBPEMEHHBIX
MHUPOBBIX TpEOOBaHUH, MPEABSIBISIEMBIX K MAaTEMAaTHYECKOMY OOpa30BaHUIO, U TPATUITHI
poccuiickoro oopa3zoBanusi. Peanuzaiust mporpaMMbl 00€CIEUUBAET OBJIAJICHUE KIIFOYEBBIMU
KOMIIETEHUIUSMH, COCTABJISIONIMMUA OCHOBY il CaMOpPa3BUTUS U  HEMPEPBHIBHOTO
o0pa3oBaHusl, IETOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIILHOTO Pa3BUTHS
JUYHOCTU 00YyYarOUUuXCsl.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa» sBisieTcss OJHUM M3 HaumOoJiee 3HaYUMBIX B IporpaMme crapuieit
IIKOJIbI, TIOCKOJIbKY, C OJAHOM CTOPOHBI, OH O0ECIEYMBAET MHCTPYMEHTAIbHYIO 0a3zy s
U3YYEHHUS BCEX €CTECTBEHHO-HAyYHBIX KypCcOB, a C Jpyrod CTOpOHBI, (HopMUpYET
JIOTUYECKOE M a0CTPAKTHOE MBIIIJICHUE yYalluXcs Ha YpOBHE, HEOOXOAMMOM ISl OCBOCHHUS
KypcOB UH(OPMATUKH, OOIIECTBO3HAHMSI, ICTOPUH, CIIOBECHOCTU. B paMkax maHHOro Kypca
yyalydecs OBJIQJIEBAIOT  YHUBEPCAJbHBIM  SI3IKOM  COBPEMEHHOM HAayKH, KOTOpas
(bopMyIpyeT CBOU TOCTHKEHUSI B MaTEMAaTUYECKOM Gopme.

Kypc anreOpsl 3aknagpiBacT OCHOBY JUIsl YCIEIIHOIO OBJIAJEHHUS 3aKOHAMU (DU3HKH,
XUMUH, OMOJIOTUH, TOHUMAHUsI OCHOBHBIX TEHJECHIUN 3KOHOMHUKHU M OOILIECTBEHHOMN >KU3HHU,
MIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh HUX B T[OBCEIHEBHOW XKU3HH. B TOXe BpeMs OBIaJIEeHUE
aOCTpakTHBIMM U JIOTUYECKHM CTPOTUMHU MATEMaTUYECKUMH KOHCTPYKLUMSIMH pPa3BUBAET
YMEHHE  HaxOJuThb 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb  YTBEPKACHMUS,
HCIIOJIb30BaTh O00OOIIEHNE U KOHKPETH3aLUI0, a0CTparupoBaHUE U aHAJIOTHI0, (POPMHUPYET
KpEaTHBHOE M KPUTUYECKOE MbIlUIeHHEe. B xone u3ydeHus aiareOpbl B CTapuieil IMIKoJie
yYalldecs NOJIy4aroT HOBBIM ONBIT PEMIEHUs MNPUKIAJHBIX 334a4, CaMOCTOATEIbHOTO
IIOCTPOEHUSI MaTEMATHYECKUX MOJEJIEH peabHbIX CUTYAIM U HHTEPIIPETALUU TOJTYYEHHBIX
PELIEHU, 3HAKOMSATCS C IPUMEPAMHU MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJE, HAYKE
U B UCKYCCTBE, C BBIAAIOUIUMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPaMHU.

Kypc obnagaeT 3HauynTENbHBIM BOCIIUTATENbHBIM MOTEHIIMAIOM, KOTOPBIN peain3yeTcs
KaKk d4epe3 y4yeOHBIM Marepuan, CHOCOOCTBYIOIIMN  (OPMHUPOBAHUIO  HAYYHOTO
MHUPOBO33pEHHUsA, TaK U dYepe3 chnenuduky ydeOHOM NeATeNbHOCTH, TpeOyromiei
CaMOCTOSTENIbHOCTH, AKKypaTHOCTH, MPOJOJDKUTEILHON KOHLEHTPAlMd BHUMAaHUS H
OTBETCTBEHHOCTH 3a MOJyYEHHbIN pe3yJIbTar.

B ocHoBe MeTonuku 0OydeHHs aliredpe JeKUT NeATeTbHOCTHBIA MPUHIUI OOYUYEHHUS.

Crpykrypa Kypca «Aunredpay BKIIOYAET CIEAYIOUINE COIAEP>KATEIbHO-METOINUECKHE
muaun: «Yucna u BerauciaeHus», «OyHKMU U rpadukmn», «YpaBHEHHs U HEPaBEHCTBAY,
«Havama wmarematnueckoro asamusa», «MHOxecTBa U JOruka». Bce OCHOBHbIE
coJiepKaTeIbHO-METOIMUECKUE JIMHUM U3YYalOTCS Ha MPOTSKEHUU JIBYX JIET OOydeHHUs B
CTapllel HIKOJE, €CTECTBEHHO JIOMOJHAA IPYr Apyra M MOCTEINEHHO HAaCBIIASICh HOBBIMH



TeMaMH U pasfenamu. JlaHHBIA Kypc SBISETCS MHTETPATUBHBIM, MMOCKOJIBKY OOBEIUHSIET B
cebe colep)kaHue HECKOJbKUX MAaTeMaTH4YeCKHX AUCLUIUIMH: aiaredpa, TPUTOHOMETpHS,
MaTE€MaTUYECKUN aHau3, TEOpHsl MHOKECTB U Jip. [1o Mepe Toro kak ydaiuecs OBJIaJeBalOT
Bcé 0oJiee MIMPOKUM MAaTeMAaTUYECKUM anmnapaToM, y HUX TOCe0BaTebHO (popMupyercs u
COBEpIICHCTBYETCSI yYMEHHME CTPOUTh MAaTEMaTHYECKyI0 MOJENb pealbHOW CHUTYalluH,
NPUMEHSATHh 3HAHMs, TMOJYYCHHbIE B Kypce «Anredpa», sl pelIeHHs CaMOCTOATEIbHO
chOpMyITUPOBAHHOW MaTeMaTHYECKOM 3ajlayd, a 3aTeM HHTEPHpPETUPOBATH IMOITYUYCHHBIH
pe3ynbTar.

ConepxxarenpHO-MeTOAMYECKass JIMHUA «Yuciia ¢ BBIYKMCICHUS»  3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB MCIOIB30BAaHUS JICUCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO HAYaTO B
OCHOBHOM mmIkone. B crapmieit mkone ocoboe BHUMaHHE yaAenseTcs (HOPMUPOBAHUIO
IPOYHBIX BBIYMCIUTEIbHBIX HABBIKOB, BKJIIOYAIOIIMX B C€0S MCIOJIb30BAaHUE PA3ITHYHBIX
¢dbop™m 3arnucu 1eHCTBUTEILHOTO YHCia, YMEHHUE PallMOHATBHO BBIMOIHATE JEHCTBUS C HUMH,
JenaTth  TPHUKUAKY, OIEHHBaTh  pe3yibTar. OOyuaromuecss  MOJNydYaloT  HAaBBIKU
MPUOIMOKEHHBIX BBIYUCICHUN, BBIMOJTHCHUS JCUCTBUM C YHCIaMW, 3allMCaHHBIMU B
CTaHIApPTHON (opMe, UCTIOIB30BAaHUS MAaTEeMATHUECKUX KOHCTAHT, OLIEHWBAHUS YHCIOBBIX
BBIPAKCHUMU.

JIunust «YpaBHEHUSI U HEPABEHCTBA» peallu3yeTcs Ha MPOTSHKEHUU BCEro OOy4YeHHUs B
CTapuieil IKoJe, TOCKOJbKY B KaXKIOM pa3zielie MpOrpaMMbl MPEIyCMOTPEHO pEIICHUE
COOTBETCTBYIOMUX 3aaad. OOyuaromuecsi OBIAACBAIOT PA3TUYHBIMU METOAAMH PEIICHUs
LEJIBbIX, paIlMOHAJIBHBIX, HPPAIMOHAIBHBIX, TOKA3aTENbHBIX, JIOTApUDMHUUECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHHM, HEpPAaBEHCTB M UX cucteM. [lomydeHHbIE yMEHUS
UCIOJB3YIOTCS TMPU HCCIENOBAaHUM (YHKIUMH C TOMOUIbIO TPOU3BOJHOM, pPEIIEHUN
OPUKIATHBIX 3aad M 3a7ad Ha HaxOXKICHHE HAWOONBIINX M HAWUMEHBIINX 3HAYCHUH
bynakun. JlanHas copepkaTenbHasi TUHUS BKIIIOUAeT B ce0s Takke PopMUpOBaHUE YMEHUN
BBITIOJIHATH ~ pacu€rbl 1o  (opmynaMm, mpeoOpa3oBaHUsI IENbIX, PalUOHATBHBIX,
UPPALMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUMN, a TAKKE BBIPAKEHUHN, COJEPIKAIINUX
crenieHn W jorapudmel. brarogaps m3yueHuio anreOpandeckoro marepuaia MpOUCXOIHT
JalbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO ¥ aOCTPAKTHOTO MBIIUICHUS — yYaluXcs,
(GOpPMHUPYIOTCS HABBIKA JCTYKTUBHBIX PACCYXICHUW, padOTBHl ¢ CHMBOJBHBIMH (HOpPMaMH,
MPEICTABJICHUS] 3aKOHOMEPHOCTEM M 3aBUCHMOCTEH B BHUJE pPABEHCTB M HEPABEHCTB.
AnreOpa mnpennaraetr 5(Q¢GeKTHBHbIE HWHCTPYMEHTHI JJIsi PEIHICHUS TPAKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 3aJ[a4, HarJIAJHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak s3bIKa
HAyKH.

ConepxarenpHO-MeToAUYeCcKas TMHUS « DyHKINHA U TpaQUKN» TECHO TEPETIETAeTCs C
IPYTUMHU JIMHUSIMH Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 3alaéT TMOCIEA0BATEIbHOCTh
U3ydeHusi wmartepuana. V3ydeHue CTENEeHHOW, IOKa3aTeNbHOM, Jiorapudmudeckol u
TPUTOHOMETPHYCCKUX (YHKIIMHA, MX CBOMCTB M TpadUKOB, WCIOIB30BaHUE (PYHKIUH IS
pelieHus 3a7ad U3 APYruX y4eOHBIX MPEAMETOB M PEabHOM >KM3HU TECHO CBS3aHO KAk C
MaTeMaTUYeCKHM aHaJu30M, TaK W C PEIICHHEM ypaBHEHWN W HepaBeHCTB. [Ipu sTom
OonpIlloe  BHHUMaHHWE yAensercss (OPMUPOBAHUIO YMEHHS BBIpaXaTb (QOpMyJIaMH
3aBHCHMOCTH MEXIYy pPa3IMYHBIMA BEIUYMHAMHU, HCCIIEJOBATh IMOJydeHHbIe (DYyHKINH,



CTpOUTHh WX Trpaduku. Marepuan 3TOM coaepKaTeNbHOW JIUHUHM HAlEJIeH Ha pa3BUTHE
YMEHUH M HaBBIKOB, MO3BOJSIOIIMX BbIpAXAaThb 3aBUCUMOCTH MEXIy BEJIMYMHAMU B
paziuuHor  (opme: aHanMTHYECKOW, Trpaduueckol U cioBecHOW. Ero wu3ydenue
CIIOCOOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO MBIILIIEHUS, CIIOCOOHOCTH K OOOOILECHUIO U
KOHKPETHU3alluH, UCII0JIb30BaHUIO aHAJIOTUH.

ConepxarenpHass JmHHA  «Hadana  MareMaTnyeckoro  aHaiu3a»  MO3BOJISIET
CYILIECTBEHHO PACIIUPUTh KPYT KaK MAaTEMATUYECKUX, TaK U MPUKIAIHBIX 3a/1a4, TOCTYITHbIX
oOy4JaronumMcsi, y KOTOPBIX MOSBISETCS BO3MOKHOCTb HCCIEAOBATh U CTPOUTH TpaduKu
GyHKUMA, OoNpeNensiTh UX HauOOJIbIIMEe M HAUMEHBIINE 3HAYCHUS, BBIUUCIATH IUIONIAAU
buryp u O00BEMBI Tel, HAXOAUTh CKOPOCTHU U YCKOpEHHUs TmpoueccoB. JlanHas
coliepKaTellbHasl JIMHUSA OTKPBIBAET HOBBIE BO3MOXXHOCTH IOCTPOEHUS MAaTEMaTUYECKUX
MOJEJEN peajbHbIX CUTYallMi, HAXOXKIACHUS HAWJTy4Ilero PElICHUs] B MPUKIATHBIX, B TOM
YUCJIE COLMAJIbHO-D)KOHOMHUYECKUX, 3ajladyaX. 3HAKOMCTBO C OCHOBAaMH MAaTEMaTUYECKOrO
aHajM3a CIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMaIbHO-IOTHUECKOTO U KPEaTHBHOIO
MBIIUIEHNS, (OPMHUPOBAHUIO YMEHUN pPACIIO3HABATh MPOSBICHUSA 3aKOHOB MAaT€MAaTUKU B
HayKe, TEXHUKE M uckKyccTtBe. OOydaroumuecs y3HAIOT O BBIAAIOLIUXCS pPE3yJbTarax,
IIOJIYYEHHBIX B XOJI€ Pa3BUTHS MATEMATHKHU KaK HAYKH, U UX aBTOPax.

ConepxarenpHO-MeTOAMYECKAs JIMHHUS «MHOXKECTBa M JIOTUKa» B OCHOBHOM
MOCBAIIEHA AJIEMEHTAM TEOPUU MHOXKECTB. Te€OpeTMKO-MHOXXECTBEHHBIE MNPEICTABICHUS
MIPOHMU3BIBAIOT BECh KypC IKOJIBbHOM MAaTEMATHKHU W MPEAJIaraloT HauboJjiee YHUBEPCATbHBIN
A3BIK, 0OBEIUHSIIONINNA BCE pa3/iesibl MATEMAaTUKU U €€ TIPUIIOKEHUI, OHU CBS3BIBAIOT Pa3HbIC
MaTeMaTUYeCKHe IUCLHUIUIMHBI B enuHoe nenoe. [loaToMy BaXHO Aarh BO3MOYKHOCTh
IIKOJIBHUKY ITOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIM S3BIK COBPEMEHHOM MaTEMaTUKH U
MCIIOJIb30BAaTh €r0 IS BBIPAXKEHUSI CBOMX MBICIIEH.

B kypce «AnreOpa» NpUCYTCTBYIOT TaKKE€ OCHOBBI MATEMATHUECKOTO MOJIETUPOBAHMS,
KOTOpBIE TNPHU3BaHbI CHOPMHUPOBATH HABBIKM IMOCTPOEHMSI MOJENEW pealbHbIX CHUTYyalluil,
MCCIIEIOBaHM 3TUX MOJIEJIEN ¢ IOMOIIbIO anmapaTa ajareOpbl 1 MaTeMaTHYECKOT0 aHallu3a U
MHTEpHpPETAlUA TOJYYEHHBIX pe3yJbTaToB. Takue 3aJaHusi BIUIETEHbl B KaXAbld W3
pa3zieJoB MPOrpaMMbl, IOCKOJIBKY BECh MaTepHall Kypca IIMPOKO HCHOJIb3yeTcs ISt
pelieHusl NPUKIAAHbIX 3adad. [Ipu pemieHun peanbHbIX MPAKTUYECKHX 3a/lad ydalluecs
pa3BUBAIOT HAOJIOATENbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
MCIIOJIb30BaTh AHAJIOTHI0, 0000IIaTh U KOHKPETHU3UPOBATH MpoOieMy. JleaTenbHOCTh 10
(OpMHUPOBAHNIO HABBIKOB PELICHUS MPUKIIAIHBIX 3a/1a4 OPTaHU3YeTCs B MPOILIECCE U3YUCHUS
BCEX TE€M Kypca «Anredpay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yue6HOM maHe Ha W3ydeHHE Kypca anreOpbl Ha 0a30BOM YpOBHE OTBOJUTCSA 2 4Haca B
Hezaenmo B 10 kmacce u 3 yaca B Hezmenmio B 11 kiacce, Bcero 3a nBa roja ooyuyenust — 170
4acoB.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Panmonanehple  uncia. OOBIKHOBEHHBIE U JIECATUYHbIE JApPOOH, IPOLIEHTHI,
OecKOHEUYHBIE TMepUoIUYecKue apodu. Apudmernyeckue oOmepanud C panuoOHAIbHBIMU
YUCIIaMH, Pe0Opa30BaHUsl YUCIOBBIX BbIpakeHUil. [IpuMmenenne npoleil U MpOLEHTOB s
pelIeHns NPUKIAAHBIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUM U PEATIbHOM KU3HH.

JleiicTBuTenpHble yncia. PalinoHanbHble 1 UppaloHaibHble Yhcia. ApupMeTHuecKue
omnepaluy C JCUCTBUTENbHBIMU uuciaaMH. [IpuOnmxEHHBbIE BBIYUCICHUS, IpaBUIIA
OKPYTJICHHUsI, IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHHM.

Crenens ¢ 1enbIM nokazateneM. CtanaapTHas ¢popMa 3arucu AeMCTBUTEILHOTO YUCIA.
Hcnonp3oBanue mnoaxonsdmed (opmbl 3amucu ACUCTBUTEIbHBIX YHCEN JUISl PELICHUs
[IPAKTUYECKUX 3a/1a4 U NIPEACTABIICHUS JaHHBIX.

ApudmeTnueckuili KOpeHb HaTypaibHOW cTemeHd. JleMcTBHUS ¢ apUPMETHUECKUMU
KOPHSIMHU HaTypaJIbHOU CTETICHHU.

CuHyCc, KOCMHYC M TaHI€HC 4YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHI'€HC YHCIIOBOI'O apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BaAHUA.

[IpeoOpazoBaHne TPUTOHOMETPUUYECKUX BbIpakeHUl. OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopMyIbL.

VYpaBHeHHE, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelleHue HepaBeHCTBa. Meron
MHTEPBAJIOB.

Peenune uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUIN U HEPABEHCTB.

Pemenune nppanmoHalIbHBIX YPaBHEHHI U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHU M.

IIprMeHenne ypaBHEHUM M HEPABEHCTB K PELICHUI0 MaTEMaTHYECKUX 3a7a4 U 3a4a4 U3
pPa3IUYHBIX 00JACTEN HAYKHU U PEeaTbHOM KU3HHU.

DOyHKUMU ¥ TpaGuKHn

OyHKMsA, crnocoObl 3agaHus QyHkuuu. [papuk ¢yHxuuu. B3aumHO o0OpaTHbIE
GyHKIHH.

OOnacTh ompeneneHUss M MHOXECTBO 3HaueHuM ¢yHkuuu. Hymn Qyskuuu.
[IpomexxyTku 3HAaKONMOCTOAHCTBA. UETHBIE M HEUETHBIE (DYHKIIUH.

CrenenHas (yHKIMS C HaTypaJdbHBIM U 1IeJbIM TOKa3aTeneM. E€ cBoiicTBa u rpaduxk.
CgoiicTBa u rpaduk KOpHS N-O¥ CTENEHHU.

TpuronomeTrpudeckasi OKPYXHOCTb, ONpEICICHUE TPUTOHOMETPUUECKHX (DyHKIUN
YUCJIOBOTO apryMEHTA.

Hayana MmareMaTH4ecKoOro aHajamnsa

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHusl MOCIEAOBaTeIbHOCTEH. MOHOTOHHBIE
IIOCJIEA0BATEIBLHOCTH.



Apudmernueckass © reoMeTpHueckas Tporpeccuu. beckoHeyHo  yObIBaromias
reoMmerpuueckas mnporpeccus. Cymma OeCKOHEYHO YOBIBAaIOIIEH TeOMETPUUYECKON
nporpeccud. Popmysia CIOXKHBIX MPOUEHTOB. MCMOIb30BaHME MPOTPECCUU ISl PELICHUS
peanbHbIX 3a]a4 NIPUKIAJHOTO XapakTepa.

MHoxecTBa M JIOTUKA

MHoOXkecTBO, oOmnepalMi  HajJ  MHOXecTBamH. Jluarpammbl  Diinepa—BeHHa.
[IpruMeHeEHNE TEOPETUKO-MHOKECTBEHHOTO anmnapara JJii OIMUCAaHUs PEAJbHBIX MPOLECCOB U
SBJICHU, MIPU PEILICHUH 3a]1a4y U3 JPYTUX Y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.

11 KJIACC

Yucsia ¥ BIYMCICHUSA

HarypanbHbie u niensle yncia. [Ipu3Haku 1eIMMOCTH LIEIIbIX YHACEIL.

Crenenb ¢ pauMOHAJIIBHBIM NTOKa3aresieM. CBOWMCTBA CTEIICHH.

Jlorapugm ymcna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXEHUI, COAEPKALIUX JIOTapU(MBI.

[IpeoOpa3oBaHue BbIpaXEHU, COAEPKALIUX CTENEHHU C PallMOHATbHBIM IIOKA3aTEIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckne ypaBHEHUS U HEPABEHCTBA.

Cucrembl TMHEWHBIX YpaBHEHUU. PellleHne npukiagHbIX 3a7a4 C MOMOIIBI) CUCTEMBI
JIMHENHBIX YPABHECHUMU.

CucteMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpruMmeHenne ypaBHEHUI, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a7a4 U
3a/1a4y U3 pa3au4HbIX 001acTel HAYKH U peabHOW KU3HH.

DOyHKUUM U Tpaduku

Oynkiusa.  [lepuoanueckue ¢dynkumuu. [IpoMexyTku MOHOTOHHOCTH —(PYHKITUH.
Maxkcumymbl 1 MUHUMYMBI (yHKIMU. HanOonbiee 1 HauMeHbllee 3Ha4eHHe (PyHKIMU Ha
ITPOMEXKYTKE.

Tpuronomerpruyeckue PyHKIIMU, UX CBOMCTBA U IPpaUKH.

[TokazaTenbHas u norapudmudeckas GyHKIUU, UX CBOMCTBA U rpadUKH.

Hcnonp3oBanue rpadgukoB GYHKIHMA 711 peIICHUs] YPaBHEHUN U JIMHEHHBIX CUCTEM.

Hcnons3oBanne rpadukoB QyHKIMI ISl UCCIEI0BAHMS MPOLIECCOB M 3aBUCUMOCTEM,
KOTOpbI€ BO3HUKAIOT MPHU PEUICHUU 33]ad U3 APYrHMX Y4eOHbIX MPEAMETOB M peaTbHOU
KU3HU.

Hayaja MaTeMaTH4eCKOIo aHAIM3a

HenpepriBabie GpyHKIIMH. MeTo1 MHTEPBAJIOB JIJIsl pEIICHHSI HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpudeckuii u GU3MUECKUN CMBICI TPOU3BOAHOM.

[IpousBogHbie 3JIeMEHTAPHBIX (QYHKUUNA. DOpMyIbl HAXOXKIACHUS TMPOU3BOJHOU
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKIIHIA.



[Ipumenenne mNPOU3BOAHON K MCCIEAOBAHUIO (YHKIUHA HAa MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxaenne HauboIblIero 1 HAMMEHbIIEro 3Ha4eHHsI (PYHKIIMK Ha OTPE3Ke.

IIpuMeHeHne NMPOU3BOJHON I HAXOXACHWS HAWIY4lIerO PELICHUS B NPUKIAIHBIX
3aJ1a4ax, JIs ONpeeIeHHs] CKOPOCTH IpoLEecca, 3alaHHOr0 (GOpMyYIION W rpapUKOM.

IIepBooOpaznas. Tabnuia nepBooOpa3HBIX.

WuTerpan, ero reoMeTpuueckuii U (u3NYeCKuil cMbICI. BpluncieHne wHTErpanga 1o
dhopmyne Herorona—JleliOHuIa.



ININTAHUPYEMBIE PE3YJIBTATBI

OcBoenue yuebHoro npeamera «MaremaTukay AOJKHO 00eCleunuBaTh JOCTUKEHUE HA
YpOBHE CpEeIHEero oOIero o0pa30oBaHUS CIEIYIONIMX JIMYHOCTHBIX, METalPEJIMETHBIX H
MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIIBTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPe3yNbTaThl OCBOCHUS MPOrpaMMbl yueOHOro mpenMera «MaremaThka
XapaKTepU3yrOTCSA:

I'pasxxtanCcKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKOW TIO3UIMU OOydYaromerocsi Kak AaKTUBHOTO H
OTBETCTBEHHOTO UYJIEHA POCCHICKOTrO OOIIECTBa, MPEACTaBICHUEM O MaTeMaTH4YEeCKUX
OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUMN, MPOUEAYP TPakIaHCKOTO
oOmiecTBa (BBIOOpHI, OMPOCHI W TP.), YMEHHUEM B3aUMOJCUCTBOBaThH C COIUATBHBIMU
MHCTUTYTaMH B COOTBETCTBUU C UX PYHKIMUSIMU U Ha3HAYECHUEM.

[TatprnoTyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCHUICKON TpakJAaHCKOW HJIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HAaCTOSIIEMY POCCHUMCKOM MaTeMaTHUKH, LEHHOCTHBIM OTHOUIEHUEM K
JOCTHKCHUSAM POCCHUHCKUX MAaTEMaTUKOB W POCCUHWCKOM MaTEMAaTHYECKOM IIKOJbI, K
HCIIOJB30BAHUIO 3TUX JJOCTUKEHUM B IPYTUX HayKaX, TEXHOJOTUSIX, cPpepax SKOHOMUKH.

JIyXOBHO-HpPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHMEM JYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoaa; CcHOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHMS, J3THYECKOTO TOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHECHUEM JTIOCTH>KEHUN HAYKH U JIEATEIBbHOCTBIO YUEHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa
B IMOCTPOEHUE YCTOMYMBOTO Oy ayIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKJIIOYas OCTETUKY MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lay, PEUICHUH, PaACCYKICHUN;, BOCHPUUMYHBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

DU3NYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTHYECKHME 3HAHHS B HWHTEpecax
3I0pOBOT0 M 0€30IMacHOro o0pas3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS! K CBOEMY 3JI0POBBIO
(3mopoBoe mUTaHWE, COATAaHCUPOBAHHBIM PEXKUM 3aHITUH U OTAbIXa, peEryJspHas
(du3nyeckass akKTUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHMS, MPU 3aHATHUSIX CIOPTHUBHO-
03JI0POBUTENILHOM JEATEIBHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IICHHOCTH TPYJIOJIOOUS; HHTEPECOM K Pa3TMUYHBIM
chepam mnpodecCHOHANBHONW  JIESATEIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW u  eé
MPUJIOKEHUSIMA, YMEHHUEM COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymer mnpodeccuun u
peann30BbIBAaTh COOCTBEHHBIC >KH3HEHHBIE IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K
MaTeMaTUYeCKOMY OOpa30BaHUI0 M CaMOOOPa30BaHUIO HA TMPOTSHKCHUHM BCEU JKU3HU;



TOTOBHOCTHIO K AKTHBHOMY YYacCTHIO B PEHICHMHM MPAKTHUECKUX 3a/Jad MaTeMaTU4eCKOU
HAIPaBJIEHHOCTH.

DKOJIOrM4€CKOe BOCIIUTAHUE:

C(OPMUPOBAHHOCTBIO IKOJIOTUYECKON KYJIBTYphl, TOHUMAHUEM BIIUSHUS COLIMAJIBHO-
HKOHOMUYECKUX MPOILECCOB HA COCTOSIHME MPUPOTHOM M COIMAIBHOM Cpelbl, OCO3HaHUEM
r100anpHOTO0  XapakTepa HKOJIOTMYECKUX MpoOJieM; OpHEeHTaled Ha MpUMEHEHHE
MaTeMaTUYECKUX 3HaHWM JUIsl pelIeHus 3aJad B O00JacTH OKpY’Karolled cpensl,
IUIAHUPOBAHUS TIOCTYIIKOB U OIICHKM HMX BO3MOXHBIX IOCIEACTBUM IJIs1 OKpY:Karolieu
CpEIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HayKM U OOIIECTBEHHON NPAKTUKH, NOHMMAaHUEM MAaTEMaTUYeCKOW HAyKH Kak
cepbl 4EIOBEUYECKON JEATEIbHOCTH, JTAllOB €€ pa3BUTHUS U 3HAUYUMOCTU JUIsl Pa3BUTHUSA
[UBUJIN3AI[MN; OBJIAZICHHEM S3bIKOM MAaTeMaTUKU M MAaTeMaTH4YEeCKOW KyJIbTYpPOW Kak
CPEICTBOM IMO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBISTH MPOEKTHYIO M HCCIEA0BATEIbCKYIO
AESITeIbHOCTh MHIANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHble  pe3yJIbTaTbl  OCBOCHMSI  MPOTPaMMbl  Y4eOHOro  MpeaMmeTa
«MareMaTuka» XapakTepU3yIOTCS OBJIAJCHUEM YHHUBEPCAIbHBIMU HO3ZHABAMETbHLIMU
oelcmseusiMy, VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU — OUCMBUAMU,  YHUBEPCATbHbIMU
DpecyIAMUBHbIMU OeUCTNBUSIMU.

1) Vuusepcanvnvlie noznasamenvuvle Oeticmsus, o00Oecnedusaom @Gopmuposanue
0a306blX KOCHUMUBHBIX NPOYeccos ooyuarwuxcsa (0ceoeHue Memooo8 NO3HAHUSL
OKpYIHCAOWe20 Mupa, NpuUMeHeHue JN02UYECKUX, UCCAe008ameNbCKUX onepayuil, ymeHutl
pabomams ¢ ungpopmayueii).

ba3oBele nornueckue AeUCTBUS:

e BBISBIATH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKHUX
00BEKTOB, MOHATUI, OTHOIICHUNH MEXTy TTOHATUSAMU; POPMYIUPOBATH ONIPEICTICHUS
MOHATHM; YCTAHABJIMBATH CYIIECTBEHHBIA MPU3HAK KIacCU(PUKALIMKU, OCHOBAHUS JJIs
000011IeHHS U CPAaBHEHHUSI, KDUTEPUHU TPOBOJMMOIO aHAIU3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U IPEOOPA3ZOBHIBATE CYXKICHUS: YTBEPAUTEIIbHbBIC U
OTpUlIaTEIbHBIC, SIUHUYHBIC, YACTHBIC U 00IINE; YCIOBHEIE;

e BBISBIATh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TMPOTHBOpPEUHUS B
dakTax, JaHHBIX, HAOJNIOACHUSAX U YTBEPXKICHUSIX; NpeajiaraTb KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JIeNIaTh BBIBOJIbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U UHIYKTUBHBIX
YMO3AKJIFOUCHUH, YMO3aKJIFOUYEHHUI 110 aHAJIOTUU;

e TMPOBOJUTH CAMOCTOSTEJIBHO JIOKA3aTeJbCTBA MaTEMaTUUYECKUX YTBEPIKICHUM
(IpsiMble U OT MPOTHUBHOTO), BHICTPAWBaTh apryMEHTAIIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BBIBOJIBI;



BBIOMpaTh CHoco0 pemeHus yuyeOHOW 3aiauu (CpaBHHUBATh HECKOJBKO BAPUAHTOB
pelieHusi, BbIOMpaTh HaumboJee MOAXOMAMMA C y4E€TOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPUEB).

bazoBnie HCCIICAOBATCIIBCKUC ,ZIGI\/'ICTBI/ISI:

WCIIOJI30BaTh  BOMNPOCHI  KAaK  MCCIEIOBATEIbCKUA WHCTPYMEHT IO3HAHUS;
dopMynupoBaTh  BOINPOCH,  (UKCUPYIOIIME  MPOTUBOpEUYHE,  Mpodiemy,
yCTaHaBJIMBAaTh HMCKOMOE M JlaHHOE, (OPMHUPOBATH THUIIOTE3Y, ApPTyMEHTHUPOBATH
CBOIO MO3ULIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, HCCJIEIOBAHHUE TIO
YCTaHOBJICHUIO OCOOEHHOCTE MaTeMaTH4YeCKOro OOBEKTa, SIBICHHS, MpoLecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBbEKTaMH, SIBICHUSIMU, TPOLIECCAMU;
CaMOCTOSATENbHO  (OpMyIUpOBaTh OOOOIIEHUS U BBIBOJBI 1O  pe3yJbTaTaM
OPOBENEHHOTO  HAONIOJIEHUs,  MCCIENOBaHUS,  OIEHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIECHUI;

MIPOTHO3UPOBATh  BO3MOXHOE  pa3BUTUE IIpollecca, a TaKXKe BbIIBUIATH
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBUSX.

Pabota ¢ undopmarnueii:

2)

BBISBJIAITH J1e(UUIUTHI HH(OPMALIUY, JaHHBIX, HECOOXOAUMBIX JIJIsl OTBETA Ha BOIIPOC
U JUIS pelIeHus 3a]1a4H;
BBIOMpPATh HMHPOPMALMIO W3 HCTOYHUKOB pPAa3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIUIO PAa3IMYHBIX BUJOB U (HOpM
IIPE/ICTABIICHNUS;
CTPYKTYpUpOBaTh HH(OpPMALMIO, MNPEACTaBIATh €€ B pa3InyHbIX (opMax,
WJUTIOCTPUPOBATH IpapUuecKu;
OLICHUBATh HAAEKHOCTh WH(GOPMAIMU MO CAMOCTOSITENIBHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

Yuueepcanvnvie KOMMYHUKAMUGHbIE oeticmeus, obecneuusaiom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00OVUATOUWUXCSL.
OO1ieHue:

BOCHIPUHUMATh U (POPMYyJIHUpPOBATh CYXKIECHHUS B COOTBETCTBUU C YCJIOBHUSIMHU U
LEeJISIMUA OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U T[HCbMEHHBIX TEKCTaX, JaBaTh TMOSICHEHUA MO XOAYy pEIICHUs 3aJayd,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B XOJe OOCYXIeHHUs 3aJaBaThb BOIPOCHl IO CYILIECTBY OOCYXIaeMOW TEMBI,
npoOyieMbl, pelaeMoi 3ajaud, BBICKA3bIBATh HJIEH, HALICJICHHBIE Ha IOUCK
pELIEHNs; COMOCTABIATH CBOM CYXKIECHHS C CYXKICHUSAMH JPYTMX YYaCTHHUKOB
auanora, oOHapyXHBaTh pa3iMdMe M CXOJICTBO MO3MIMNA; B KOPPEKTHOU (opme
(bopMyIHpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

NPEACTABIATh PE3YyJbTAaThl PEMIEHUS 3aJa4d, OKCIEPUMEHTA, WCCIEIOBaHUs,
MIPOEKTa; CAMOCTOSTEIbHO BBIOMPATh (OopMaAT BBICTYIUIEHHS C Y4€TOM 3ajad
Mpe3eHTAMU U OCOOCHHOCTEH ayIUTOPUH.

CoTpyIHHYECTBO:



MOHUMATh M UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHON ¥ WHINBUIYATHHOU PaOOTHI
Py pEIIeHUH YYeOHBIX 3a/lady; MPUHUMATh IIe7b COBMECTHOW JEATEIhHOCTH,
IUTAHUPOBATh OPTraHMU3ALMI0 COBMECTHOM palOThl, pachpenensiTh BHUAbI padoT,
JIOTOBAapUBaThCA, OOCYXKJIaTh MpOILIECC W pe3yibTaT paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOACH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (oOCykneHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBHIOIHITH CBOIO YacTh PabOThI U KOOPAUHUPOBATH
CBOU JECUCTBUS C IPYTHMMH YJI€HAMH KOMaH/bl; OLIEHUBATh KA4ECTBO CBOETO BKJIaaa
B OOmUIA MNPOAYKT 1O KpUTEpHUsM, CGHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aMMOJECHUCTBUA.

3) Vuusepcanvuvie pecynamusHnvle Oelicmeusi, obecneyusaom opmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranu3zarusi:

COCTABJISITh IUIAH, AJITOPUTM PELICHMS 3a]layd, BEIOMpPATh CIOCOO pelIeHus: ¢ YYETOM

HMCIOIIUXCS  PECypCOB U COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEeHTHpOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUMN ¢ yU€TOM HOBOU MH(POPMAIUH.
CaMOKOHTPOJIb:

BJIQJICTh HaBbIKAMU I1O3HABATEIBHOU pepIECKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUNA M MBICIUTENBHBIX IPOLIECCOB, MX pPE3ylbTaTOB; BIAAETh CIOCOOAMHU
CaMOINPOBEPKH, CAMOKOHTPOJISI MpoLiecca U pe3yibTaTa PEIICHUs] MaTeMAaTHYECKOU
3a/1a4u;

OpEABUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PELICHUH 3a7ayH,
BHOCUTH KOPPEKTHUBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEHH;

OLICHMBATh COOTBETCTBUE pE3yJbTaTa LU U YCIOBHUSIM, OOBSICHATH NPUUYUHBI
JOCTIKEHUST WM HEAOCTWKEHUS Pe3yJIbTaTOB NEATETbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «Anredpa 1 Hadada MaTeMaTUYECKOTO aHalln3a» Ha YPOBHE
cpeaHero oo6Omiero oOpa3oBaHUsS JIOJDKHO oOOecreuuBaTh JOCTHXKCHUE — CIEAYIOIINX
MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

10 KUIACC

Yucaa 1 BbIYUCIEHUSA

OrnepupoBaTh MOHATUSIMU: PAllUOHATILHOE U JACHCTBUTEIILHOE YUCIIO, OOBIKHOBEHHASI U
JeCATUYHAS APOOb, TPOIICHTHI.

Bemonuare apudmernueckue omnepanuyd ¢ pPalMOHAIBHBIMA W JEHCTBUTEIHLHBIMU

qucCJIaMH.



BoinmonusaTe npuOinKEHHBIE BBIYUCICHUS, HCIOJB3Ys MpaBUiia OKPYIJIEHUS, JenaTh
MPUKUJKY U OLIEHKY pe3yJIbTaTa BEIYUCICHUN.

OnepupoBarh MOHSATUSMU: CTENEHb C ILEJbIM I[IOKa3aTesneM; cTaHaapTHas dopma
3allMCU  JICCTBUTEIBHOTO 4YHWCJA, KOPEHb HATypaJlbHOM CTENEHW; MCIOJIb30BAThH
MOAXOSILYI0 (POpMY 3alUCH AEUCTBUTENBHBIX YACEI JJI PEMICHHS MPAKTUYECKUX 3a1a4d U
MIPEICTABIICHUS ITaHHBIX.

OnepupoBaTh TMOHATHUSMHU: CHUHYC, KOCHHYC W TaHI€HC IPOU3BOJIBHOTO YIJa;
UCIIOJIb30BaTh 3alUCh IPOU3BOJBHOTO YyIJIa uepe3 O0OpaTHblE TPUTOHOMETPUUYECKHE
(GyHKITUH.

YpaBHeHNs U HEPaBeHCTBA

OnepupoBarb  NOHATHUSIMU:  TOXAECTBO, ypPaBHEHHE, HEPABEHCTBO;  LIEJIOE,
pallMOHAIIBHOE, HPPAlMOHAIBHOE  YpPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE
YpaBHEHHUE;

BeinonHATe  npeoOpa3oBaHMs — TPUTOHOMETPHUYECKUX  BBIPAKEHUW M peliaTh
TPUTOHOMETPUYECKUE YPABHEHHS.

BrInonHATh peoOpa3zoBaHus LETbIX, PALIMOHATIBHBIX U UPPALMOHATIBHBIX BBIPAKEHHM
U pellaTbh OCHOBHBIE THIIBI LEJbIX, PALUOHAIBHBIX W HWPPALMOHAIBHBIX YpPAaBHEHUU H
HEPaBEHCTB.

[IpuMeHATh ypaBHEHUSI U HEPABEHCTBA JJIsl PEIICHMS MaTEMaTUUYECKUX 3a]ad M 3a1ad
U3 pa3IMYHBIX 00JACTEN HAYKU U PEaTIbHOM KU3HU.

MonennpoBaTh peajbHblE CUTyallud Ha S3bIKE alreOpbl, COCTaBISATh BBIPAXKECHMUS,
YPaBHEHUS, HEPABEHCTBA II0 YCIOBHIO 3a/1a4d, MCCIEI0BaTh IMOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM ammapaTa ajareOphl.

DOyHKUMU ¥ TpaGuKHn

OnepupoBarh TNOHATUSAMHU: (QYHKUMSA, CHOCOOBI 3agaHusi (QYHKUMH, OO0IACTh
OTpeeeHUs U MHOXKECTBO 3Ha4YeHHM (YyHKIWHU, Tpaduk (QyHKIHMH, B3aUMHO OOpaTHBIC
GyHKIHH.

OnepupoBarh MNOHATUSMHU: YETHOCTh M HEYETHOCTh (DYHKIMHU, HYIU (QYHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpad@uky GyHKIMM 715 pelIeHUs YpaBHEHUH.

CtpouTh U yuTaTh rpaQUKN JUHEUHON (PYHKIUHU, KBAAPATUYHON (HYHKIIUH, CTCTICHHON
(GYHKIUM C LEIbIM TTOKa3aTeJIEM.

Ucnonb3oBath rpadguku PyHKIUNA JIsT UCCIIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEHN MpHU
pEIeHUH 3a/1ay U3 APYTUX YYEOHBIX MPEIMETOB M PEaIbHOM JKU3HH; BhIpaXXaTh (GopMyIamMu
3aBUCUMOCTH MEX]1y BEJIMYUHAMH.

Hauajna MaTeMaTH4eCcKOro aHajan3a

OnepupoBaTh MOHATUSAMU: MOCIEAOBATEIBHOCTD, apu(PMeTHYECKass U TeOMETpUUYECKas
MPOTPECCHUHU.

OnepupoBarh MOHATUSAMHU: OECKOHEYHO YOBIBAIOLIasi I€OMETpUYEcKas Nporpeccus,
cymma 0€CKOHEUHO YOBIBAIOIIEH TEOMETPUIECKOM MPOTPECCUM.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.



Hcnonp30BaTh CBOMCTBA MOCIIENOBATENIBHOCTEN U MPOTPECCUM ISl PELIEHUS PEAJIBHBIX
3a/1a4 NPUKJIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUAMH: MHOXKECTBO, OIIEpallMy HaJ MHOKECTBAMHM.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM —ammapar Uil  ONKMCAaHUs PEeaJbHBIX
IIPOLIECCOB U ABJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTUX yUYE€OHBIX MPEAMETOB.

OnepupoBath MOHATUAMHU: ONPEACIICHUE, TEOPEMA, CIEACTBUE, 10KA3ATEIBCTBO.

11 KITACC

Yuciaa 1 BBIYUCTCHUSA

OnepupoBarh MNOHATHSAMHU: HATypaJbHOE, LIEJIOE YHUCIO; HCIOJIb30BATh NPHU3HAKH
JETUMOCTH LEJIBIX YUCE, PA3JI0KEHUE YUCIIA HA IPOCTHIE MHOKUTEIM ISl PELICHUS 3a/1a4.

OnepupoBaTth MOHATUEM: CTEIIEHb C PAMOHAIBHBIM IIOKA3aTEIIEM.

OnepupoBaTh NOHATHIMHU: JIOTAPU(PM UUCIA, AECITUYHBIE U HATYPAJIbHBIE JOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHATh CBOWCTBA CTENEHH [JIs1 NPeoOpa3oBaHUsl BBIPAKEHMI; ONEPUPOBATH
MOHATHUSIMU: TIOKA3aTEJIbHOE YPABHEHHE W HEPABEHCTBO; pelIaTh OCHOBHBIE THIIBI
[I0KA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATe npeoOpa3oBaHUsl BBIPAXKEHHM, cOAepX allux Jorapudmbl; ONEpUpoBaTh
MOHATUSIMU: JIOTApU(PMUUYECKOE YpaBHEHHUE W HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIbI
norapu(pMUYECKHX YPaBHEHUI 1 HEPABEHCTB.

HaxoauTe pemenus npocTenmx TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUSMH: CHCTEMA JIMHEHHBIX YPAaBHEHM M €€ PEIICHHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [l PELICHUS IIPAKTUYECKUX 3a4a4.

HaxoauTe pemenus npocTenmx CUCTEM U COBOKYITHOCTEN PAllMOHAJIbHBIX YPAaBHEHUI
Y HEPABEHCTB.

MonennpoBaTh peajbHblE CUTyallud Ha S3bIKE alreOpbl, COCTaBISATh BBIPAKECHMUS,
YPaBHEHMS, HEPABEHCTBA M CHUCTEMBI IO YCJIOBUIO 3aJayd, HCCIEAOBATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BaHUEM ammapara ajareOphl.

DOyHKUMU ¥ TpaGuKHn

OnepupoBarh MNOHATUSIMH: MEpPUOIMYECKass (PYHKUHUSA, MPOMEKYTKH MOHOTOHHOCTH
GyHKIHMH, TOYKU SKCTpeMyMa (QYHKIIMH, HanOOoJIbIlIee U HAMMEHbIIIee 3HaYeHUsT QYHKIINHU Ha
MPOMEXKYTKE; UCIIOJIb30BATh UX JUIsl UCCIeI0BaHus (YHKIIUH, 3a1aHHOM rpaduKoMm.

OnepupoBarh MOHATUAMH: TpadUKH  TOKa3aTeNIbHOM, JIorapu@MUYECKO U
TPUTOHOMETPUUECKUX (YyHKIMMI; wn300paxkaTb HMX Ha KOOPAMHATHOM IUIOCKOCTH U
MCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300pakath Ha KOOPJAWHATHOM TUIOCKOCTH TpaduKH JIMHEWHBIX YpPaBHCHHH W
MCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPABHEHUN.

Hcnons3oBath rpaduku QyHKIMI JUIsl UCCIEI0BAHMS MTPOLIECCOB M 3aBUCUMOCTEHN U3
JIPYrUX y4eOHBIX TUCUHUILIUH.



Hauyana maTeMaTH4ecKOro aHAIU3A

OnepupoBaTh MOHATHUSMHU: HeNpepblBHAas (PyHKUMA; MpoU3BOAHAsA  (PyHKUUU;
MCTIOJIb30BaTh TEOMETPUIECCKUI 1 (PU3MUECKHIA CMBICI TIPOU3BOIHON JJIs PEIICHUS 3a/1ad.

HaxoauTh mpou3BOAHBIC IEMEHTAPHBIX (YHKITHH, BBIYUCIATH MPOU3BOIHBIC CYMMBI,
MPOU3BEICHHUS, YaCTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOAHYIO MJSi HUCCIENOBaHUS (YHKIMM Ha MOHOTOHHOCTb U
OKCTPEMYMBI, TPUMEHSTH PE3yJIbTaThl UCCIICIOBAHMS K TIOCTPOCHHUIO IpadUKOB.

Hcrnonb30BaTh MPOU3BOAHYIO JJII HAXO0KICHUST HAMITYUIIETO PEIICHHUS B TIPUKIIATHBIX,
B TOM YHCJIEC COLMAThHO-IPKOHOMUYIECKUX, 3a/jadax.

OmnepupoBaTh MOHATHUSAMU: TIepBOOOpa3Has U MHTETpall; MOHUMATh T€OMETPHUUECKUNA U
buznyecKknit CMBICT UHTETpaa.

HaxomuTte mepBOOOpa3Hble 3JIEMEHTApHBIX (QYHKIMH;, BBIYUCIATH HWHTETpAI TIO
dhopmyne HetoTrona—JleliOHuIa.

Pemarr mpukmagHeie 3aadud, B TOM YHCIE COIHMAIBHO-DKOHOMHYECKOTO |
(bu3MYECKOTO XapaKTepa, CPeCTBAMU MAaTEMAaTHUIECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmyecTBo yacoB
Ne dueKkTpoHHBbIE (LM (POBbHIE)
HanmeHoBaHue pa3/iesioB H TeEM NPOrPaAMMBbI KouTpoabHubie
n/n Bcero o0pa3oBaTebHBIE pecypchl
padoTshI
M 7 .
1 HONCOTDA PARHONAIDHBIA H ZCHCTBATAILHBIX HHGEL 14 1 bubmmorexa LIOK https://m.edsoo.ru/1568aba3
PanmonanbHbIe ypaBHEHHS 1 HEPABEHCTBA
2 @Oynkiun u rpadguku. CTeneHs ¢ HeIbIM MoKa3aTeneM 6 bubmmoreka L{OK https://m.edsoo.ru/1568aba3
A 7 N—ofi N
3 pumeTiicciiil Kopers N-off crenetit. Mppatonatbhsie 18 1 bubmmnorexa LIOK https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
®opMysbl TPUrOHOMETPUU. TPUrOHOMETPUUYECKUE YPAaBHEHUS 22 1 bubanorexa LHOK https://m.edsoo.ru/1568aba3
5) [TocnenoBarenbHOCTH U POTPECCUU 5 bubnnorexa LHOK https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUM 1 bu6numoteka LIOK https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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11 KITACC

KoauuecTBO 4acoB

duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTeIbHbIE

Nenn/m HaumeHoBaHHe pa3esiOB U TeM IMPOIrPaMMBbI KonTpoabHblie
Bcero pecypcbl
padoThI
C T
1 TEHEHD © PAiHONAIDHBIM ORASATEIIEM, LiokasaTeibiat 12 1 bubmmorexa LIOK https://m.edsoo.ru/f11c4afd
¢dynxus. [loka3zaTenbHbIe ypaBHEHUS M HEPABECHCTBA
J I
2 orapumiriecias pyriius. Jlorapumirieciie 12 BuGnnorexa LIOK https://m.edsoo.ru/f11c4afd
YpaBHEHHS U HEPAaBEHCTBA
T :
3 PHIOHOMCTPHHCCKHE YHKLIH H HX rpagHKH 9 1 bubnuoreka I{OK https://m.edsoo.ru/f11c4afd
TpuronomeTpuyecKre HepaBeHCTBA
4 [IpousBonnas. Ilpumenenne npon3BogHON 24 1 bubnnorexa LHOK https://m.edsoo.ru/fl1c4afd
5 Wurerpan u ero npuMeHeHus 9 bubnnorexa LHOK https://m.edsoo.ru/fl1c4afd
6 Cucremsl ypaBHeHU 12 1 bubnunoreka LIOK https://m.edsoo.ru/fl1c4afd
7 Harypanbhble u nensle yncna 6 bubnnorexa LHOK https://m.edsoo.ru/fl1c4afd
8 IToBTOpEHME, 0000IIEHUE, CUCTEMATH3aIIMs 3HAHUH 18 2 bu6nuoteka LIOK https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6
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