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INOACHUTEJBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro Kypca «Anredpa 1 Hadajga MaTeMaTHYeCKOro
a”Haynn3a» 0a3o0BOro ypoBHs aisi oOywaromuxcs 10 —11 kmaccoB paspaborana Ha
ocHoBe desiepanbHOrO roCyAapCTBEHHOT0 00Pa30BaTEIbHOTO CTAaHAAPTA CPEIHETO
obmero oOpa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTUYeCcKoMy OOpa3oBaHUIO, M TPAJAMLIUNA POCCUICKOTO
oOpasoBanus. Peanmuzanus nporpamMMbl 0O€CI€UMBAET OBJIAJCHUE KIIFOUEBBIMU
KOMITETEHLIUSIMHU, COCTABIISIIOIIMMHU OCHOBY Ui CAMOPA3BUTHUS U HEMPEPBIBHOIO
00pa30BaHMsl, LIEJTOCTHOCTh OOLIEKYJIBTYPHOI0, JUYHOCTHOTO M MO3HABATEIBLHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayasa MaTEeMaTHYECKOTO aHAIW3a» SBJSIETCS OJAHUM W3
HanOoJIee 3HAYUMBIX B MPOTPaMME CTapIlIe IIKOJIbI, IOCKOJIbKY, C OJIHON CTOPOHBI,
OH o0ecreunBaeT MHCTPYMEHTANbHYIO 0a3zy UIsi M3YYEeHHUS BCEX €CTECTBEHHO-
HAYYHBIX KypCOB, a C JIPYrod CTOPOHBI, (DOPMHPYET JOTUYECKOe M aOCTPaKTHOE
MBIIJICHWE YYalluxcs Ha YpPOBHE, HEOOXOJUMOM [JIi OCBOEHHUS KypCOB
nH(pOpMATHKHU, OOIIECTBO3HAHUS, HICTOPUH, CJIOBECHOCTU. B paMkax gJaHHOTro Kypca
ydaiuecs OBJIAJICBAlOT YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOW HAyKH, KOTOpas
bopMyIHpyET CBOU JTOCTHKEHUS B MaTeMaTHIECKOU popme.

Kypc anrebpbl 1 Hauan MaTeMaTHYECKOTO aHAM3a 3aKJIaJbIBa€T OCHOBY IS
YCHENIHOTO OBJAJACHHUS 3aKOHAMU (U3HKW, XUMHUH, OHWOJOTHUH, TOHUMAaHUS
OCHOBHBIX TCHJICHIIMA OSKOHOMHUKH H OOIIECTBEHHOW JKW3HH, TO3BOJIACT
OPUEHTHUPOBATHCS B COBPEMEHHBIX MH(PPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOH30BaTh WX B MOBCEIHEBHOW XU3HU. B TOXe BpeMs OBIaleHHUE
a0CTpaKTHBIMU W JIOTUYECKH CTPOTUMHU MATEMATUYECKUMH KOHCTPYKIIUSIMH
pa3BUBAaeT yMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPKJICHUSI, UCTIOJIB30BaTh 0000IIEHNE W KOHKPETU3AIHNIO, a0OCTparupoBaHue 1
aHasornto, GopMUPYET KPEaTUBHOE U KPUTHIECKOE MBIIIUIeHNE. B X0ne n3ydeHus
anreOppl W HaYaJl MaTeMaTUYeCKOro aHalu3a B CTapIied IIKOJIE ydYarluecs
MOJy4aloT HOBBIM OMBIT PEIICHUS TPUKIATHBIX 3a7ad, CaMOCTOSTEILHOTO
MOCTPOEHUSI MAaTEMATUYECKUX MOJENIed pealbHbIX CUTyallud U HUHTEpIpeTaliu
MOJIYYCHHBIX ~ pEIICHUH, 3HAKOMATCA C  MpUMEpaMd  MaTEeMaTHYECKUX
3aKOHOMEpPHOCTE B TNpHUpOAE, HAyKEe K B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEMaTUYECKUMH OTKPHITHUSIMHU U UX aBTOPaMHU.



Kypc o0mamaer 3HAYMTENBHBIM BOCHUTATENBHBIM MOTEHIHUATIOM, KOTOPBIA
peanusyercs Kak 4epe3 yueOHbI MmaTepHual, CIOCOOCTBYIOUINI (OPMHPOBAHUIO
HAyYHOTO MHUPOBO33pEHUS, TaK M uepe3 cheuupuky ydeOHOU AedaTeTbHOCTH,
TpeOyromeit CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, HPOJOJKUTEITLHON
KOHIICHTPALMU BHUMAHUS U OTBETCTBEHHOCTH 3 MOJIy4YeHHBIN pe3ybTar.

B ocHoBe MeToanKy 00yueHHs anredpe 1 HadyajsaM MaTeMaTHUeCKOTrO aHalnu3a
JICKUT ACSITETbHOCTHBIN MPUHIUI 00YUICHHS.

Crpykrypa Kypca «Anredpa u Hayajla MaTEMaTHYECKOr0 aHaIN3a» BKIOYAET
CIIEYIOIINE COJIePKaTeIbHO-METOUYECKIE JUHUU: «Uucia W BBIYUCICHUSY,
«DyHKIUHU U rpa@uKm», «YpaBHEHUS U HEpaBeHCTBay», «Hadana maremaTtuyeckoro
aHanm3a», « MHOXeCTBa U JIOTHKay». Bce 0OCHOBHBIE co/lepKaTeIbHO-METOINIECKUE
JUHUM M3y4YaloTCsd HAa MNPOTSDKEHWU JBYX JIeT OOydeHHs B CTaplled UIKOJIE,
€CTECTBEHHO JIOTIONHSS IPYT Apyra U MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMH H
pazaenamu. JlaHHBIA Kypc SIBISETCS MHTETPATUBHBIM, IOCKOJIBKY OOBEIUHSET B
cebe coiepKaHWE HECKOJbKMX MAaTeMAaTHYECKUX JUCLUIUIMH:  anreodpa,
TPUTOHOMETPHUSI, MATEMATUYECKUIN aHau3, Teopus MHOXecTB U ap. [lo mepe Toro
KaK ydJalluecs OBJaJeBaloT BcE Oosee HIMPOKUM MAaTEMaTHUYECKUM amrmaparoM, y
HUX T[0CJEN0BaTeIbHO (OPMHUPYETCS W COBEPIUEHCTBYETCS YMEHHE CTPOUTH
MaTeMaTHYECKYI0 MOJIeTh peajbHOW CUTYyallud, IPUMEHATh 3HAHUS, MTOJTy4YE€HHBIC B
Kypce «Anrebpa W Hayajla MAaTeMaTH4YEeCKOro aHalu3a», JMJii peuleHus
CaMOCTOSITENILHO ~ C(OPMYJIMPOBAHHOM MaTeMaTW4YecKOW 3ajauM, a 3aTeMm
UHTEPIIPETUPOBATH MOJYICHHBIN PE3yNbTaT.

ConepxaTeabHO-METOANYECKasT TUHUS «YHClIa W BBIYUCIEHUS» 3aBEPIIACT
dbopMUpOBaHUE HABBIKOB UCIIOJIL30BaHUS JIEUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW Imikosie. B crapmieil mikosie ocoboe BHUMaHUE YACISIETCS
(GOpPMUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIHOYAIOIMIUX B CEOs
WCIIOJIb30BAHUE PA3IWYHBIX (OPM 3aMUCH JACHCTBUTEIHHOTO 4YHUCIA, YMCHHE
pallMOHAJIBHO BBINIOJHATh JEUCTBUS C HUMH, J€JIaThb MNPUKHUIKY, OLICHUBATh
pesyabrar. OOydyarommuecss TOJy4aloT HAaBBIKU MPUOIMAKEHHBIX BBIUUCIICHUM,
BBITIOJTHEHUS JCHCTBUM C 4YHCIaMH, 3alMCaHHBIMM B CTaHAAPTHOM Gdopme,
MCIOJIb30BaHUs MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YU CIIOBBIX BbIPAXKECHHUM.

Jluaust «YpaBHEHUST M HEPABCHCTBA» PEAIM3YETCS Ha MPOTHKEHUU BCETO
oOy4eHHs B CTapiield IIKOJe, IOCKOJIbKY B KaXKIOM pas3feliec MPOTrpaMMBI
MPEAYCMOTPEHO PEIIeHHNE COOTBETCTBYIOIMIMX 3ajad. OOydaromuecs oBIaJeBalOT
Pa3IMYHBIMA METOJIAMU PEIICHUS LEJNbIX, PALUOHAIBHBIX, WPPAUUOHAIbHBIX,
MOKa3aTeNbHbIX, JIOTApUPMUYECKUX U  TPUTOHOMETPUUECKUX  YpaBHEHUH,
HEPABEHCTB U UX CUCTEM. [lonydeHHbIE YMEHUS UCIIOIb3YIOTCS MIPU UCCIAECAOBAHUUT
GYHKIIUH C TTOMOIIBIO MPOM3BOJIHOM, PEIICHWH TMPHUKIAJHBIX 3a7a4 U 3ajlad Ha



HAaXOXXJECHUE HaWOOJBIINX W HAUMEHBINMUX 3HadYeHWd GyHKOuA. JanHas
collepKaTelibHasi JIMHUSL BKJIIOYaeT B ce0s Takke (OpMHUPOBAHHE YMEHUUN
BBITIOJIHATh pacu€Thl 1Mo (opmynaM, mpeoOpa3oBaHMs IIENBIX, PallMOHATHHBIX,
UppAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAaK¥KE BBIPAKECHUM,
CoJepKalIuX CcTerneHn u Jjorapudmel. braromaps u3ydeHHio aiaredpanyeckoro
MaTepHaia IpoUCXO0IUT JaJIbHENIee pa3BUTHE AITOPUTMUUYECKOTO U a0CTPAKTHOTO
MBINIIICHUS YyYaluxcs, (QOPMUPYIOTCS HaBBIKH JCIYKTUBHBIX PaCCYKICHUH,
paboTbl C CHUMBOJIbHBIMU (pOpMaMu, TIPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCUMOCTEH B BUJIE PAaBCHCTB M HEpAaBEHCTB. AsreOpa npesyiaraet 3¢ HEeKTHBHEIC
WHCTPYMEHTBl ISl PELICHUS] TMPAKTUYECKUX M €CTECTBEHHO-HAy4YHBIX 3a/ady,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOKHOCTH KAK SI3bIKA HAYKH.

CopnepkarenpbHo-MeToauueckass JMHUS «DyHKIIUU © TpadUKu» TECHO
MEPEIUIETAETCS ¢ IPYTUMH JIMHUSAMU KypCa, MMOCKOIBKY B KAKOM-TO CMBICJIE 3aJaET
MOCJIEA0BATEIbHOCTh U3YUEHHUs MaTepuana. M3yueHue CTEeNneHHOM, TOKa3aTeIbHOM,
jJorapuMUYECKOd U TPUTOHOMETPUUYECKUX (PYHKIMH, UX CBOMCTB M TpadUKOB,
WCIIOJIb30BaHuEe (PYHKIMM SISl pelIeHusl 3a/1ad U3 JAPYTUX y4eOHBIX MPEIMETOB U
pealbHOM KU3HU TECHO CBSI3aHO KAK C MaTEMaTHYECKMM aHalM30M, TaK H C
pelieHreM ypaBHEHUM U HepaBeHCTB. Ilpu »Tom OoJbllloe BHUMaHUE YACISIETCS
(bopMHUPOBaHUIO YMEHUS BBIpaXXaTh (POPMyJIaMU 3aBUCUMOCTH MEXY Pa3InUHBIMU
BEJIMUMHAMMU, UCCIIEIOBATh MOJIydYeHHbIE (PYHKIIUM, CTPOUTH UX Tpaduku. Martepuan
OTOM COJEP)KATEIBHOM JIMHUM HALEJEH Ha pPa3BUTHE YMEHUHM U HAaBBIKOB,
MO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXJy BEJIMUMHAMU B pa3iuyHON (opme:
aHAMTUYECKOW, Tpaduueckoil W cioBecHOW. Ero wusydenwe cmocoOCTByeT
Pa3BUTHUIO AJTOPUTMHYECKOTO MBIIUICHHS, CIOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3AIMH1, UCOJIb30BAHUIO aHAJIOTUU.

ConepxartenbHasg auHug «Hauana maTeMaTHUecKOro aHajav3ay MO3BOJISIET
CYILIECTBEHHO PACIHIMPUTH KPYI KaK MaTEeMaTUYECKUX, TaK U MPHUKIIAJIHBIX 3ajad,
JIOCTYITHBIX OOYYalOIUMCSI, Y KOTOPBIX MOSBIISIETCS BO3MOKHOCTh MCCIIEIOBATh U
CTPOUTH I'pauKu QYHKIIUN, ONIPEEATh UX HAUOOJIBIIINE U HAMMEHbIIINE 3HAUCHMUS,
BBIYHCIIATH TIOMAAU GUTYp U 0OBEMBI TEJN, HAXOAUTH CKOPOCTH U YCKOPCHHUS
npoueccoB. JlaHHas coaep:kaTeiabHas JMHHUS OTKPBHIBAET HOBBIE BO3MO>XHOCTH
MOCTPOCHHUSI MATEMAaTHYECKUX MOJEJIEH peaJbHbIX CHUTYyalluid, HAaXOXKICHUS
HAWJIY4IlIErO PEIICHUs] B MPUKIAAHBIX, B TOM YHCJIE COLHAIbHOIKOHOMUYECKHX,
3a/layaXx. 3HAKOMCTBO C OCHOBAaMHM MAT€MAaTHYECKOTO aHajih3a CIOCOOCTBYET
Pa3BUTHIO A0CTPAKTHOTO, (POPMATBLHO-JIOTHYECKOTO M KPEATUBHOTO MBIILUICHUS,
(bopMHUPOBAaHUIO YMEHUI PACIIO3HABATH MPOSIBICHUS 3aKOHOB MAaTEMAaTUKH B HayKe,
TeXHUKEe M HCKyccTBe. (OOyuaromuecss y3HAIOT O BBIAAIONIUXCS PE3yJIbTaTax,
MOJYYEHHBIX B X0JI€ Pa3BUTUSI MATEMATUKU KaK HayKH, U UX aBTOpaXx.



ConepxaTenbHO-MeToANYeCcKast JIMHUST «MHOXeCTBa U JOTHKa» B OCHOBHOM
MOCBSILIIEHA  dJEMEHTaM  TEOPUM  MHOXKECTB.  TEOpEeTUKO-MHOYKECTBEHHbIE
MPEACTABJICHUS] MPOHU3BIBAIOT BECh KYpC IIKOJILHONW MaTEMAaTHKU U MpeiararoT
HanOoJiee YHUBEPCAIbHBIN A3bIK, OOBEAUHSIONINNA BCE pa3/iesibl MAaTEMATUKU U €€
MPUJIOKEHUIN, OHU CBSI3BIBAIOT Pa3HbIE MATEMaTUYECKUE IUCHUUIUIUHBI B €UHOE
nenoe. Ilosromy BaXHO JaTh  BO3MOMKHOCTH  IIKOJBHUKY  MOHHUMATh
TEOPETUKOMHOKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTEMAaTUKU U MCIOJIb30BATh €0
JJIS1 BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa M Hayajga MaTEMaTHYECKOrO aHAM3a» MPUCYTCTBYIOT
TaKkK€ OCHOBbI MaTEeMaTH4YECKOrO0  MOJCJIHUPOBAHMS, KOTOPbIE€ MPU3BAHbI
chopMHPOBATH HABBIKU MMOCTPOCHHUS MOJIETICH pealbHBIX CUTYaIlul, UCCIEIOBAHMS
TUX MOJEJIEd C MOMOUIBI0 amnmapara aareOpbl U MaTEMaTUYECKOro aHaiu3a |
WHTEPIPETALUU MTOJTYYCHHBIX pe3yabTaTOB. Takue 3ajaHusl BIUICTCHBI B KK/ U3
pa3zenoB MPOrpaMMbl, IOCKOJIbKY BECh MaTEpHAJl Kypca IMPOKO UCTIONb3YETCS IS
peleHusl TpUKIaAHbIX 3anad. [Ipu pemeHun peanbHBIX MPAKTUYECKHX 3a/1ad
y4daluecs pa3BUBAIOT HAOJIOATEIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HCIOJIb30BaTh AHAJOTHI0, 0000IIaTh M KOHKPETH3UPOBATH
npobnemy. [lesTenbHOCTh TIO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/lay OpraHu3yeTcsl B MPOLECCe M3YYEeHHs] BCEX TeM Kypca «AireOpa v Hayana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM M1aHe Ha M3ydeHHe Kypca aareOpbl U Hayal MaTeMaTHYeCKOro aHaIu3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B Hejento B 10 kitacce u 3 yaca B HEACNIO B
11 knacce, Bcero 3a aBa rojga o0ydenusi — 170 gacos.

COJAEPKXAHUE YYEBHOI'O KYPCA

10 KVIACC

Yuciia ¥ BBIYUCTICHUSA

Panmonaneupie uyucna. OOBIKHOBEHHbIE M JECATUYHBIE APOOU, MPOLIEHTHI,
OeCKOHEUHbIE  MEepUOAUYEecKue  Apodu. Apudmernueckue  omnepauud  C
palroHaIbHBIMU YUCIIAMU, IPEOOPa30BaHUS YUCTIOBBIX BbIpaxeHu. [IpuMenenue
Ipo0ell ¥ TPOLEHTOB ISl pEUICHUs] MPUKIAIHBIX 3a7a4 U3 PA3IMYHbIX OTpaciei
3HAHUU U PEaJbHOMN KU3HH.



JlelicTBuTenbHbIE 4HWCIIa. PanvoHanpHBIE W UPPAUMOHAIBHBIE YHUCIA.
Apudmerrueckue omnepalud C JACUCTBUTENbHBIMU uuciaMu. [IpuOmmxkEéHHbie
BBIYMCJIEHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ uenbiM  nokazatenem. CrangaptHas ¢dopma  3alucH
JNeUCTBUTENBHOTO uucia. Vcnonp3oBanwe moaxopsiieil  GopMbel  3amucu
JICVUCTBUTENBHBIX YHMCEN JUISI PEUICHUS MPAKTHUYECKUX 3a4a4 U MOPEACTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypajdbHOM  cTemeHu.  JleWicTBus ¢
apru(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CuHyC, KOCUHYC M TaHT€HC YUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
apKTaHTE€HC YHCJIIOBOTO ApTyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbBIE TTPEOOpPa30BaHUA.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHbIE
TPUTOHOMETPHUUECKHE (OPMYIIBI.

YpaBHeHue, KOpeHb YpaBHEeHUSI. HEpaBeHCTBO, pellIeHNE HEPABEHCTBA.
Meton nHTEpBANIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IpumMeHeHne ypaBHEHUI 1 HEPABEHCTB K PEUICHUI0 MAaTEMAaTUYECKHX 3a/1a4d U
3a/lay U3 pa3auvHbIX 001acTel HAyKH U peanbHOW KU3HHU.

DOyHKUMH U TPaPuKn

®yHk1us, criocoObl 3a1anud GpyHkuuu. ['paduk pynknuu. Bzaumuo odpatHeie
(GyHKUIHU.

OOnacTh ompeneiaeHuss U MHOXKECTBO 3HaueHui (yHKumu. Hynu QyHkumu.
[TpoMexyTkH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

CrenenHast QyHKIIMS ¢ HaTypaJibHBIM M LIETBIM MoKa3aTeneMm. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpauk KOpHsS N-Oi CTENEHHU.

TpuroHomeTpuyeckas OKpPY>XHOCTb, ONPEIEICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

Havana maTeMaTH4eCKOro aHaJIn3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJIaHUs OCJIeJOBaTEJILHOCTEH.
MOHOTOHHBIE ITOCIEN0BATEIBHOCTH.

ApudmeTrnueckas 1 reoMeTpuueckasi nmporpeccu. beckoneuno yOsiBaroras
reomerpuueckas nporpeccusi. CyMMa O€CKOHEUHO YOBIBArOIIEH IeOMETpUUYECKOM
nporpeccur. dopmysa CIOXKHBIX MPOLEHTOB. Mcrnosb30BaHWe Hporpeccuu st
pELIeHUs peajibHbIX 3a/1a4 IPUKJIAJHOIO Xapakrepa.



MHo:xecTBa M JIOTHKA

MHoOXecTBO, Onepaluu HaJ MHOKecTBaMH. Jluarpammel Oiliepa—BeHHa.
[IpumeHeHnEe TEOPETUKO-MHOXKECTBEHHOIO ammapara sl ONKHCAHUS PealIbHBIX
MPOLIECCOB M SIBICHUM, MPHU PEIICHUHM 3aJad U3 JIPYTruX Yy4eOHBIX MNpPEIMETOB.
Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yucsia ¥ BbIYMCICHUS

HartypanbHbie u nienbie yncina. [Ipu3Haku 1eTuMOCTH HEIbIX YHCEIT.

CreneHb ¢ palMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaiTHUHbIE U HATYPATBHBIE JIOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHU, COACPIKAITUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BBIpAXKEHHUM, COAEpPKAUIUX CTENEHH C PAMOHAIBHBIM
ITOKA3aTEIIEM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl TUHEWMHBIX ypaBHEHUM. PerieHre NMpUKIagHbIX 3a7a4d C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CHCTEMBI M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHUE ypaBHEHHUI, CUCTEM U HEPABEHCTB K PELICHUIO0 MAaTEMATHYECKUX
3a/la4 v 3a71a4 U3 pa3InuHbIX 00J1acTel HAYKU U PEAIbHON KU3HHU.

@OyHkuuu 1 rpadpuku

Oyukrus. [lepuoanaeckue Gynkiuu. [I[pomexxyTku MOHOTOHHOCTH (DYHKITUH.
MakcuMyMbl U1 MUHUMYMBbI (GyHKIIUKW. HauOosbliee M HauMeHbIIee 3HAYCHHUE
GyHKIIMM Ha TIPOMEKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazatenbHas u Jorapudpmuueckas GQyHKINU, UX CBOMCTBA U rpaduKH.

Hcnonp3oBanue rpadmkoB GyHKIMHA I pEUIeHUs YPaBHCHUN W JIMHEHHBIX
CUCTEM.

Hcnons3oBanue TpadukoB (YHKIUNA 118 HUCCIACAOBAHUS IPOIIECCOB M
3aBHCHMOCTEH, KOTOpbIE€ BO3HUKAIOT NMPHU PEUICHUH 3a1ad U3 JPYTuX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

HenpepoiBable GyHKIMHU. MeTOa UHTEPBAJIOB /JIsl PEIICHHS] HEPABEHCTB.



[IpousBognass  Qynkuuu. ['eomerpuueckuii W (QU3HUECKHA  CMBICH
IIPOU3BOTHOM.

[IpousBogubie  dneMeHTapHBIX  (QyHKumMA.  DOpMyNnbl  HAXOXKACHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIUIA.

[TpuMmeHeHre MPOU3BOJHON K MCCIIEIOBaHUIO (PYHKUIMH HA MOHOTOHHOCTh U
sKcTpemyMbl. Haxoxnenrne HanOOIbIIEr0 U HAUMEHBIIETO 3HaYeHHs] (PyHKIUU Ha
OTpE3KE.

[IpumeHeHne NPOM3BOMHOM JUIA HAXOXKIACHUSA HAWIYYIIEro peuieHus B
MPUKIATHBIX 33/1a4ax, AJIs OMPeIeTICHUs CKOPOCTH MpoIiecca, 3aJaHHOT0 (opMyIIoif
WM rpauKOM.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reomeTpuueckuii u ¢u3nMdeckuit cmbicil. Beruncnenue
uHTerpana no gopmyne Hetorona—JleliOHuna.



INJIAHUPYEMBIE PE3YJIBTATbBI

OcBoenne yuyeOHOro mpeamera «MaremMaTuka» JTOJDKHO OOECTieurnBaTh
JOCTI)KEHUE HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus CIEAYIONINX THYHOCTHBIX,
METaNpeMETHBIX U TPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TPOrpaMMbl y4eOHOTO TIpeaMeTa
«MaremaTrka» XapakTepU3yHTCS:

['paxxnaHckoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3ZUIIMU 00yYAIOIIErocsl Kak aKTUBHOTO
W OTBETCTBEHHOTO 4YJ€Ha POCCHUMCKOro OOIIecTBa, MpeACTaBICHUEM O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3UUYHBIX CTPYKTYp, SBJICHUH,
mpoLenyp TpakIaHCKOTO obOmiecTBa (BBIOOPHI, OMPOCHI W IIp.), YMEHHUEM
B3aUMOJICMCTBOBATh C COLUHUAIBHBIMA HMHCTUTYTAMHA B COOTBETCTBHM C UX
byHKIUAMY 1 Ha3HaueHueM. [laTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUHUCKOM TPaXKTaHCKOW UACHTUYHOCTH, YBAXKESHHS K
MPONJIOMY Y HACTOSIIEMY POCCUMCKON MaTEMAaTUKH, [ICHHOCTHBIM OTHOLICHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMATUYECKOM LIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTHKEHUU B JAPYrMX HayKax, TEXHOJIOTHAX, cpepax
DKOHOMUKHM.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEHN POCCHIICKOTO HApOoJa;
cOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO TIOBEICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JTOCTHKEHUN HAYKHU U JIESITEIbHOCThIO
y4€HOI0; 0CO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYyAYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIOYAs ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEIICHU, pacCyKJIeHUN; BOCHIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

PU3UUECKOE BOCTIUTAHUE:

chOPMHPOBAHHOCTHIO YMEHHUS TMPUMEHSTh MAaTeMAaTHUYeCKHe 3HAHHUS B
MHTEpecax 3J0pOBOT0 U 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 370POBBIO (3I0POBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHU H
OTJIbIXa, peryJisipHas pu3nuecKasi akTUBHOCTD); (PU3UUYECKOrO COBEPILIEHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIBHOCTHIO.

TpynoBoe BociUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM ILIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuyHbiM  cpepam  NpodhecCUOHATBHOM  JIEATETbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymeid mpodeccu M peann3oBbIBAaTh COOCTBEHHBIE JKU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTHIO K MaTeMaTH4YeCKOMY O0Opa3oBaHUIO U
caM000pa30oBaHUI0 Ha MPOTSIKEHUU BCEM JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO JKOJOTUYECKONH KYJNbTYPhI, MOHUMAHHUEM BIIHSHHUS
COIIMATIbHO-D)KOHOMUYECKUX IPOIECCOB HAa COCTOSIHUE MPUPOJHOU U COLIMAIBHOM
Cpellbl, OCO3HAaHMEM TJIOOANBHOTO  XapakTepa SKOJOTHYECKHX MpoldseMm;
OpUEHTAlMEll Ha MPUMEHEHUE MAaTeMaTUYECKHX 3HAHUW [JIs PElICHUs 3a7ad B
00J1acTH OKPY>KaloIEel Cpeibl, IIIaHUPOBAHUSI TOCTYIKOB U OIIEHKH UX BO3MOKHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEH CPEbI.

[leHHOCTHM Hay4YHOrOo TO3HAHUA: CHOPMUPOBAHHOCTHIO MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMU
MPaKTUKH, TMOHUMAaHWEM MAaTEMaTUYeCKOM HayKu Kak c@epbl YeI0BEUYECKOM
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHS W 3HAYUMOCTHU JUISl Pa3BUTHUSL LIUBUIN3ALINY;
OBJIQJICHUEM SI3BIKOM MAaTEMaTUKH W MaTEMaTHYECKON KYJIbTYpOil KaKk CpeICTBOM
MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBISATh MPOCKTHYIO U HMCCIIEA0BATEIBCKYIO
JEATEeIbHOCTh UHANBUIYATIbLHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHHUS IMPOrpaMMbl ydeOHOro IpeameTa
«MareMaTHuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCliCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanouvie  nosmasamenwvnvie  Oeiicmeus, — obecneuusarom
Gopmuposanue 6a306bIX KOSHUMUBHBIX NPOYECCO8 00y4arowuxcs (o0ceoeHue
Memooo8  NO3HAHUA  OKPYdCaowje2o  Mupa,  npumeHeHue  J102U4eCKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie nornueckue AeUCTBUA:

BBIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEMAaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXKIY TMOHATUIMH; (OPMYIUPOBATH
ONpENeNeHUs] TMOHATUN; YCTaHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJIacCCU(UKALMK, OCHOBAHUSA Al OOOOIIEHHS W CpPaBHEHUS, KpUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIPUHUMATh, (QOpPMYJIUpPOBaTH U  NPeoOpa3oOBbIBaTh  CYKJICHUS:
yTBEpJIUTEIbHbIE U OTPULIATENbHBIC, €AMHUYHBbIC, YAaCTHBIE WU OOIIHE;
YCIIOBHBIE;

BBISBJISITH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpOTUBOpEYHs B (aKkTaxX, AaHHBIX, HAONIONEHUSAX U YTBEPKICHUIX;
npeajiaraTb KpUTEPUU JIJIS BBISIBJICHHS 3aKOHOMEPHOCTEN M TPOTUBOPEUHIA;
JieNaTh BBIBOJABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHMKHU, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOATEJIBHO JI0OKa3aTeJIbCcTBA  MAaTEMaTHYECKHUX
YTBEPKJICHUN (TIPSIMbIE U OT MPOTHUBHOIO), BHICTPAUBATH apryMEHTAIUIO,
OPUBOJUTH MPUMEPbl U KOHTPHPUMEpPHI; OOOCHOBBIBATb COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh crnoco0 penieHus ydyeOHOMl 3ajgauu (CpaBHHUBATh HECKOJBKO
BAapUAaHTOB peElLIeHMs, BbIOMpaTh Hauboiee NOAXOAAMMUNA C y4ETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAO0BATCIbCKHUC I[CfICTBHiI:

WCITOJI30BaTh BOTIPOCHI KaK MCCIIEIOBATCILCKUA WHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIHME MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpoBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
0o0BeKTa, SBJICHHS, TPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXITY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIICHUSI U BBIBOBI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOIONEHUS, WCCIEAOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKE BBIIBHUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBJIATH 1e(pUIMTHI MH(OPMALIMHU, TaHHBIX, HEOOXOAUMBIX JUIs OTBETA Ha
BOIIPOC U IS PEILLICHUS 3a/1a4u;

BbIOMpaTh ~ MHPOPMALMI0O M3  UCTOYHUKOB  Pa3jM4YHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIHIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

CTPYKTYpUPOBaTh HHGOPMAIINIO, TPEACTABIATH €€ B PA3IMYHBIX (popMax,
WLTIOCTPUPOBATH TpaduiecKH;



OLICHUBATH HaJIEXKHOCTh uH(bopMaIuu 1o CaMOCTOSITETILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

2) Ynusepcanvnoie KOMMYHUKAMUGHblE oeticmeus,

obecneuusarom chopmupogannocmy COYUANbHBIX HABLIKOB

obyuarowuxcs. O0IeHue:

+  BOCIPUHUMATH U GOPMYIHPOBATH CY>KJICHUSI B COOTBETCTBUU C YCIOBUSIMU
U TIeJISIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PCHUS
B YCTHBIX M NMUCBMEHHBIX TEKCTaxX, JAaBaTh MOSCHEHHUS MO XOAY PElICHUS
3a/1a4yv, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

« B X0J€ 00CYXJIeHHs 337]aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AAEMOI TEMBI,
po0JIeMBbI, pelIaeMoi 3a1auM, BHICKa3bIBaTh UAECH, HAIIEJICHHBIE HAa MIOUCK
pelICHUsI; COMOCTAaBISATh CBOM CYXKACHUA C CYXICHUSIMHU JPYTUX
YYaCTHUKOB JHayiora, oOHapy>KMBaTh pa3inuvMe W CXOJICTBO IO3UIIMHA; B
KOPpEeKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,

« TMPEACTaBIATh  PE3yNbTaThl  pEHICHUS  3a/Jaud,  OKCIEPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA; CAMOCTOATENbHO BEIOMPATh ()OpMAT BBICTYILIICHUS
C yd€roM 3aJay MPE3eHTAlMd M  OCOOCHHOCTEH  ayAMTOPHH.
CoTpyIHUYECTBO:

+ TOHHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW U UHAUBUTyaTbHOMN
paboThl MpHU penieHUU YYEOHBIX 3a/ad; MPUHUMATh 11€Jb COBMECTHOMU
NEeATEIbHOCTH, IUIAHUPOBATh OpPraHU3alUI0  COBMECTHOM  paloThl,
pacmpenenartb BUAbI pabOT, JIOrOBApUBATHCS, OOCYXXIATh MPOIECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

+  Y4acCTBOBAaTh B IPyMNMNOBBIX popMax paOOThI (00CYXACHUSI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U WHBIC); BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPAMHUPOBATH CBOM JCHCTBUS C IPYTHUMU YJE€HAMU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEr0 BKJIaJa B OOMMA TPOAYKT TIO KPUTEPHSM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBUSI.

3) Vhusepcanvnvle pezynsamuenvle Oeticmeus, o0becneuusaom
Gopmuposarue CMbICIOBbIX YCMAHOBOK U JHCUBHEHHLIX HABLIKOB
JIUYHOCTU.

CamoopraHu3aiysi: COCTaBJIATH IUIAH, AITOPUTM PELIEHUs 3a7a4l, BEIOUpaTh
CH0c00 pelIeHus ¢ y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBAaTh M KOPPEKTUPOBATh BApUAHTHI PEHICHWA ¢ YYETOM HOBOM
uHpopMmaiuu. CaMOKOHTPOJIb:



- BIIQJIETh HAaBbIKAMU TMO3HABATENILHOM pediieKcuM Kak OCO3HaHUS
COBEPIIAEMBIX JICMCTBUN M MBICIUTENBHBIX MPOILECCOB, UX PE3YyJIbTATOB;
BJIAJICTh CTIOCOOAMU CaMOIPOBEPKU, CAMOKOHTPOJIS TIpoIecca U
pe3yJibTaTa PeIICHUsI MAaTEMATUYECKOMN 3a/1a4H;

MPEABUIETh TPYJHOCTH, KOTOPBIE MOTYT BOBHUKHYTb IIPH PEIICHUU 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JAHHBIX, HAUJEHHBIX OLIMOOK, BHISABICHHBIX TPYAHOCTEM;

« OIGHUBATh COOTBETCTBUE pE3yJbTaTa WEIM U YCIOBHUSIM, OOBICHATH
MPUYXHBI JTOCTHXKEHUSI WM HEIOCTHXKEHUSI PE3yJbTAaTOB ACATEIBHOCTH,
HaXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

OcBoenue yueOHOTO Kypca «Aredpa U Hayajga MaTeMaTHYECKOTO aHAIN3a»
Ha YPOBHE CpeAHEro oOiiero oOpa3oBaHUs JOJDKHO OOECleuruBaTh JIOCTUXKEHHE
CIIEYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yucsia ¥ BBIYMCICHUS

OnepupoBaTh NOHATHAMH: PALUOHAIBHOE W JACHUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

BoimonuaTeh  apudMeTHyeckre — OmepalMd ¢ paldOHAIbHBIMH U
JNEHUCTBUTEIBHBIMU YHCIAMH.

BoemonHsaTh npuOIMKEHHBIE BBIUMCICHUS, UCTIONb3Yys IMPaBUia OKPYTJICHHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHM.

OnepupoBaTh TMOHATHUSMH: CTEIICHb C IIEJBIM TIOKa3aTejeM; CTaHIapTHas
dopma 3ammMcH JCHCTBUTEIBLHOTO YHCIIA, KOPEHb HATypaJlbHOW CTEIICHH,
UCITOJIB30BATh MOIXO Y0 (POPMY 3amucCH JEeHCTBUTEIBHBIX YACEI JIJIS PEIICHUS
MPaKTUYCCKUX 3aJ1a4 U MPECTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSIMH: CUHYC, KOCUHYC U TaHTEHC MPOU3BOJILHOTO YTJIa;
WCITOJIB30BAaTh 3aMMCh TPOU3BOJIBHOTO YTJIa Yepe3 0OpaTHBIE TPUTOHOMETPHUICCKHEC
byHKIUY.



a

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh MOHATHUSIMU: TOXKIAECTBO, YpPaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHHUE;

BrinonHaTh npeoOpa3oBaHUsi TPUTOHOMETPUUECKUX BBIPAKEHUN U pEIIATh
TPUTOHOMETPUYECKUE YPABHEHUS.

BoinonHaTh mpeoOpa3oBaHusl 1ENbIX, PAMOHAIBHBIX W HPPAUOHATBHBIX
BBIPAKCHUHN U PELIATh OCHOBHBIE THUIIBI LEJIBIX, PAMOHAIBHBIX U UPPALUOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpumeHsATh ypaBHEHUSI U1 HEPABEHCTBA I PELICHUS MAaTeMaTUYECKUX 3a/1a4
U 3a]1a4 U3 PA3IMYHbIX 00JIaCTel HAYKH U PEaTbHOM KU3HH.



MogenupoBaTh peajbHbIE CHUTyallUd Ha fA3bIKE alreOpbl, COCTABIATH
BBIPDAXKEHUS, YpAaBHCHMs, HEPABEHCTBA IO YCJIOBUIO 3aJadyd, HCCIEI0BATh
MOCTPOEHHBIE MOJIEJH C UCTIOIb30BAHUEM alllapaTa anreopsbl.

DyHKIUHN U TPAPUKH

OnepupoBaTh MOHATUSIMH: (QYHKIHS, CIOCOOBI 3afaHusl (QYHKIMH, 00JacTh
OTIpEJICICHUS] U MHOXXECTBO 3HA4YeHWH (GyHKIHUH, Tpapuk (QYHKIUH, B3aMMHO
oOpaTHbIe PYHKIINU.

OnepupoBaTh MOHATUSAMU: YETHOCTh U HEUETHOCTH QYHKUINU, HYJIU (DYHKITUH,
MIPOMEKYTKHU 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 715 pellieHrs ypaBHEHUH.

Crpouth U 4yMTaTh rpapUKu JUHEHHOW (QYHKIMH, KBAAPATUYHON (DyHKIINH,
CTENEHHOW (PYHKIUU C LIEJIBIM TOKA3aTEeIEM.

Ucnonw3oBath rpaduku GyHKIUNA [ UCCIAEAOBAaHUSA IPOILIECCOB U
3aBUCUMOCTEH TMpHU PEHICHUH 3a/1a4 U3 JIPYruX Y4eOHBIX MPEAMETOB U PeallbHON
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Havana maTeMaTH4ecKOro aHajim3a

OnepupoBaTth MOHATHUAMH: TOCIEAOBATENBHOCTh, apU(METUYECKasT H
reOMeTpUYECKas MPOrpeccuu.

OnepupoBaTth MOHATUSIMHU: OECKOHEYHO YOBIBAIOLIasi TEOMETPUYECKAs
nporpeccusi, cyMmma OECKOHEUHO yOBIBaroIel reOMeTPUICCKON MPOTPECCHH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIIENOBATEIBHOCTEN U IIPOTPECCUM IS PEIICHUS
peanbHbIX 3374 NPUKIATHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

OnepupoBath MOHATUSAMH: MHOXKECTBO, OIEpallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapat /i1 OUCAaHUSI PealIbHbIX
MIPOIIECCOB U SBJICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

OmnepupoBath HOHATUSAMU: ornpeJeneHue, Teopema, CJIEJICTBHE,
JI0Ka3aTeNIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh TMOHATUSAMH: HATypajdbHOE, IEJI0€ YHCIO; MCIOJIb30BaTh
MPU3HAKU JEIIMMOCTH LEIbIX YUCEI, PA3I0KEHNE YUCIA HA MPOCTHIE MHOXKHUTEIN
JUISL PELLICHUS 3a7a4.

OnepupoBatTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.



OmnepupoBaTh MOHATUSAMH: JOTapu(PM YHUCIA, NECATUYHBIC M HaTypajlbHbIC
Jgorapu@mel.

YpaBHeHNs U HEPABEHCTBA

[IpumensaTs cBOWCTBa cTemeHW JJs  mpeoOpa3oBaHUS  BBIPAKECHUMH;
ONEPUPOBATh TMOHATUSAMU: IOKA3aTEIbHOE YpPAaBHEHHE M HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

Bremonusate mpeoOpazoBaHUs  BBIPAXKCHHM, COAEpKAIIUX  JIOTApU(PMBL;
OIepUpOBaTh MOHATUSMU: JIOTapu(PMUUECKOEe YpPAaBHEHHE M HEPABEHCTBO; PEIIATh
OCHOBHBIE TUITBI TIOTApU(PMUUYECKUX YPaBHEHUIN U HEPABEHCTB.

HaxonuTp perenns NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMU: CUCTEMA JIMHEHWHBIX YPAaBHEHUM U €€ PELICHMUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxoauTp pemieHuns NpoCTEUIINX CUCTEM M COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MogenupoBaTh peajdbHble CUTyallUM Ha s3bIKE aireOpbl, COCTABIATH
BBIPDAKEHUs, YPaBHCHMUS, HEPABEHCTBA MW CHCTEMBI II0 YCJIOBHUIO 33Ja4H,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM ariapara aareopsl.

DOyHKUMH U TPaPuKn

OnepupoBaTh MOHATUSIMH: TNEpUOAMYECKass  (PYHKUHUSA, MNPOMEXYTKH
MOHOTOHHOCTH (PYHKIUHU, TOYKH OHKCTpeMyMmMa (QYHKUMH, HaAuOoJbplIee H
HauMeEHblllee 3HAaueHUs (QYHKIUU Ha MPOMEXYTKE; HCIONb30BaTh HUX JUIS
UCCIen0BaHus (PYHKITUH, 3aJJaHHON rpaduKoM.

OmnepupoBarh MOHATUSAMHU: TpadUKH MOKA3aTEeNbHOM, JorapugMuueckond u
TPUTOHOMETPUUYECKUX (DYHKUMH; U300pakaTh UX HAa KOOPJUHATHOM IJIOCKOCTH U
WCIIOJIb30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOM MJIOCKOCTH rpadKH JIMHEWHBIX YPaBHEHUN U
MCIIOJIB30BaTh MX I PELIECHUs] CUCTEMBI JIMHENHBIX YPAaBHEHUMU.

Hcnonp3oBath rpaduku GYHKOUE A0S HUCCIENOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUILINH.

Hayajia MaTeMaTH4eCKOI0 aHaJIn3a

OmneprpoBaTh MOHATUSMU: HETPEPbIBHAS (PYHKILMS; TPOU3BOJHAS (DYHKLUU;
UCITI0JIb30BaTh F€OMETPUUYECKUIA U (PU3UUECKUIN CMBICI TIPOU3BOIHOM ISl PEILICHUS
3a1ad4.

HaxoanTs mpou3BoAHbIE 3JIEMEHTAPHBIX (DYHKIWHN, BHIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh NPOU3BOIHYIO AJI UCCIEA0BAaHUS (PYHKIIMY HA MOHOTOHHOCTD
Y DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIECIOBAHUS K IOCTPOEHUIO TPaUKOB.



Hcnonb30BaTh MPOM3BOJHYIO JUISl HAaXOXKJEHWS HAWIYYIIEr0 pPELICHUsS B
IIPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.

OnepupoBaTh MOHATUSAMHU: TEPBOOOpa3Hass W  HUHTErpai; IOHUMATh
reOMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts nepBooOpa3Hble 371€MEHTApHBIX (DYHKLINI; BEIUUCIIATH HHTETPa 110
dbopmyne Herorona—JleiOnuia.

Pemars mpukiagHele 3a1add, B TOM YHMCIE COLUAIBHO-DKOHOMHYECKOIO
(bu3NYECKOTo XapakTepa, CpeCTBAMU MAaTEMaTHIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
No (uudpossbie)
- HaunmeHnoBaHue pa3ie/ioB U TeM IPOrpaMMBbI o0pa3oBaTte/ibHbIC
n/n Beero Konrpoasbnbie | IlpakTnyeckue
padoThI padoThI pecypenl
MHoecTBa pallMOHAIIBHBIX U JE€HCTBUTEIbHBIX
1 yucesl. PanuoHaabHble ypaBHEHUS U 14 1 E;I@.I/I’/IOTGCTE‘ HO/Ii568 a3
HepaBeHCTBA ps://m.eds00.ru aba
@ynkuuu U rpaguku. CTeneHs ¢ 1elbM Bbu6mmoteka [JOK
2 II0Ka3aTesIeM 6 https://m.edsoo.ru/1568aba3
Apudmerndeckuii KOpeHb N—OH CTETICHU. bubnuoreka [IOK
3 HppanuoHaibHbIe ypaBHEHHS U HEPABEHCTBA 18 1 https://m.eds00.ru/1568aba3
Dopmybl
4 TpUroHOMeTpuu. TpUuroHomeTpuyeckue 22 1 Et??ﬁr?ggggg}i%%bﬁ
YpaBHEHUS ps-fimm. :
bu6nmorexa LIOK
5 ITocnenoBaTebHOCTH U MTPOTPECCHU 5 https://m.eds00.ru/1568aba3
[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS bubmmoteka IIOK
6 3HAHWI 3 ! https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
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11 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (uu¢posbie)
n/n NporpamMMbl Beero Konrpoiabneie | IIpakTuyeckue | ofpasoBaTesibHbIE
padoThI padoThI pecypcbl
CreneHsb ¢ pallMOHAIBHBIM I10KA3aTEIEM.

1 [Toka3zarenpHas GyHkiws. [TokasaTeapHbie 12 1 bubmorexa IIOK
ypaBHEHHs U HePaBEHCTBA https://m.edsoo.ru/f11c4afd
Jlorapudmuueckas QyHKIHUS.

2 Jlorapudmuueckne ypaBHEHHS U 12 Butmorexa [HOK
HepaBEHCTBA https://m.edsoo.ru/f11c4afd
TpuronomeTrpuyeckue GYHKIIUH U UX

3 rpaduku. TpuroHomeTpryeckue 9 1 But6mmorexa [IOK
HepaBEeHCTBA https://m.edsoo.ru/f11c4afd

. bubmmoteka IIOK

4 IIpousBoanas. [Ipumenenne nporu3BOIHON 24 1 https://m.edsoo.ru/f11c4afd

bubmmoteka IIOK

5 Murerpan u ero npumereHns 9 https://m.edsoo.ru/f11c4afd

. bu6nmorexa LIOK

6 Cuctembt ypaBHCHH I 12 1 https://m.edsoo.ru/f11c4afd

but6mmorexa [IOK

7 Harypanbnsle u nensle yncia 6

https://m.edsoo.ru/f11c4afd
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[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A
3HAHUI

18

bu6nuoreka [IOK
https://m.edsoo.ru/f11c4afd

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBbBI

10 KUIACC
Kon .
NpoBepsieMoro IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
pesyabTaTa 0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
1 Yucna 1 BIYUCICHUS
OnepupoBaTh MNOHATUSAMHU: pallOHAIbHOE U JEMCTBUTEIBHOE YHUCIIO,
11 OOBIKHOBEHHAsI U JECSTHUYHAs APOOb, TPOLEHTHI
Bemonsate  apudmernyeckue ornepanuu C
1.2 paloHaIbHBIMU U IEWCTBUTEIbHBIMU YHUCIAMU
BbimonHATe  NpUOMMKEHHBIE — BBIUMCIEHUS,  HUCMONb3YysS  I[paBUIa
1.3 OKpYIJICHUS, 1e]aTh IPUKUIKY U OLICHKY PE3yJIbTaTa BBIYUCICHUN
OnepupoBaTh NOHATUAMM: CTEIIEHb C LIEJBIM IOKa3aTeleM, CTaHJapTHas
¢dopma 3anucH JIeHCTBUTENBHOTO YHCIIA, KOPEHb HAaTYPaJbHOM CTENEHHU;
1.4 HCIOJIb30BaTh MOAXOAIIYI0 (POPMY 3aIIUCH JIEUCTBUTENBHBIX YUCEN AJIs
pelIeHrs MPaKTUYECKUX 3a]a4 U IPECTaBICHUS JaHHBIX
OnepupoBaTh MOHATUSIMHU: CHHYC, KOCUHYC U TaHTE€HC IPOU3BOJIBHOIO
15 yIja; HCIOJb30BaTh 3allUCh MPOU3BOJIBHOIO YIJIa 4epe3 oOpaTHbIe
' TPUTOHOMETpHUUECKHE QYHKIUU
2 VYpaBHEHMSI U HEPABEHCTBA
OnepupoBarh NOHATUSAMH: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, 1IE€TI0E,
51 paloHaIbHOE, UPpaLMOHATIBHOE ypaBHEHHE, HEpPaBEHCTBO,
' TPUTOHOMETPUUECKOE YpaBHEHHE
BoinonuaTe npeoOpa3zoBaHusl TPUTOHOMETPHUUECKHUX BBIPAXKEHUN U pelIaTh
2.2 TPUTOHOMETPUUECKUE YPAaBHEHUS
BoinonHATe IpeoOpa3oBaHus LENbIX, PALIMOHAIBHBIX U UPPALIMOHAIBHBIX
53 BBIDOKEHUII M pellaTh OCHOBHBIE THIBI IENbIX, PAlUOHAIBHBIX H

MppallMOHATILHBIX YPaBHEHHUI U HEPABEHCTB




[IpuMeHATH ypaBHEHUsS M HEPABEHCTBA JUIsl PELICHUS MaTEMaTHYECKHX

2.4 3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAyKU M peabHON KU3HU
MonenupoBaTh peallbHbIE CHUTYAllMd Ha SI3bIKE anreOpbl, COCTaBISATh
55 BBIPAKEHUS, YPABHEHMSI, HEPABEHCTBA 110 YCJIOBUIO 33/1a4H, UCCIIEN0BATh
' IIOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAaHUEM allliapara ainreopbl
3 OyHKIUH U TpaPuKH
OnepupoBath MOHATUAMH: (DYHKIIHSA, CITOCOOBI 3a1aHus (PYHKITUHU, 00J1aCTh
31 OmpeeNiecHusT U MHOXKECTBO 3HAueHUW (GyHKIUHU, Tpaduk QYHKIHH,
' B3aMMHO OOpaTHbIE (PYHKIINH
OnepupoBarh MNOHATUSAMU: YETHOCTh W HEUYETHOCTh (YHKIMH, HYIU
3.2 (GYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonp3oBate rpaduky GyHKIMA U1 peLICHNsT ypaBHEHUH
Ctpouts 1 ynuTaTh rpaduku TUHEHHON HYHKIIMH, KBAAPATUIHON (YHKIINHU,
34 CTeTNeHHOHN (YHKIIMH C LENBIM OKa3aTeleM
Ucnonb3oBate rpaduku (QyHKIMIA A7 HCCIEIOBAHUS MPOILIECCOB U
3aBUCHMOCTEH TpH pElIeHUU 3a1ad U3 APYruX y4eOHBIX MPEIMETOB U
35 peallbHOM  KHM3HHW, BBIpaXaTh (QopMyramMu 3aBUCHUMOCTH  MEXKIY
BEJIMYMHAMHU
4 Hauana maremaTnueckoro aHaiamnsa
OrnepupoBaTh MOHITHAMU: TTOCJIEIOBATEILHOCTD, apuMeTHIecKas u
4.1 F€OMETPUYECKAsI IPOTPECCUU
OnepupoBarh MOHATUSMHU: OECKOHEYHO YOBIBAIOIIash reoMeTpudecKast
4 mporpeccusi, cymMma OCCKOHEYHO  YOBIBAIOIIEH  TIeOMETpHYECKON
' IIPOrpeccuu
4.3 3amaBaTh OCIIEIOBATEIHFHOCTH PA3IMYHBIMU CIIOCOOAMU
Hcnonp30oBare CBOMCTBA IOCIEIOBATEIIBHOCTEM MW MNPOTPECCHUNA  JUIS
4.4 pelIeHus: pealibHbIX 3a]a4 MPUKIAIHOTO XapaKTepa
) MHOXecTBa U JIOTHKA
5.1 OnepupoBaTh NOHIATUSIMU: MHOKECTBO, ONIEPALIMH HaJl MHOXXECTBAMHU




Hcnons30BaTh TEOPETHKO-MHOXKECTBEHHBIM —amnmapar Uil  ONHMCAHMS
peabHBIX IPOIIECCOB U SIBIICHHM, PU PEILICHUH 33124 U3 APYTHX YIEOHBIX

5.2
IIPEIMETOB
OnepupoBarh NOHATUSAMU:  OIPEACIICHUE, TEOpEMa, CJIE/ICTBHE,
5.3 JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
NpoOBepseMoro IIpoBepsiembie IIPeIlMeTHbIe pe3yJabTaThbl 0CBOEHHSI OCHOBHOM
pe3yabTaTa 00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
1 Uucna u BBIYUCIECHUS
OnepupoBaTh MOHATUSAMHU: HATypallbHOE, 1IE€JI0€ YHUCIIO; UCIOJIb30BaTh
11 IPU3HAKU JEJIMMOCTH LEJbIX YMCEJ, Pa3JIoOKEHUE 4YKcla Ha IPOCTbIe
' MHOXHUTENH JIJIs1 PeIICHUs 3a7a4
1.2 OnepupoBaTh NOHIATHEM: CTENIEHB C PALIMOHATIBHBIM OKa3aTeleM
OnepupoBaTh MOHATHSMH: JIOTapudM  YHUCIa, JeCITUUHBIC
1.3 Y HaTypaJibHbIe Torapu(Mbl
2 VYpaBHEeHUS U HEpaBEHCTBA
[IpuMeHsTh CBOWCTBA CTEMEHU Mg MPeoOpa3oBaHUs BHIPAXKEHHIA,
51 ONEpUPOBATh MOHATUIMH: IOKA3aTEIbHOE YpPAaBHEHHE W HEPABEHCTBO;
' pemaTb OCHOBHBIE THIIBI TIOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BeimonasaTe TIpeoOpa3oBaHusl BBIPAKEHUN, COACPIKANIUX JIOTapu(MBI,
99 OTIepUPOBATH MOHATHAMHU: JIOTApU(PMUUIECKOE YpaBHEHHUE U HEPABEHCTBO;
' pemiaTh OCHOBHBIE THITHI JIOTApU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB
2.3 Haxonuth penieHust npocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUSIMU: CHCTEMAa JJUHENHBIX YPaBHEHUH U €€ pelIeHuE;
54 UCIIONb30BAaTh  CUCTEMY JIMHEWHBIX  YpPaBHEHUW JUIsl  peUIeHUs
' MPAKTUYECKUX 3a7a4
Haxomute  pemieHuss  IPOCTEHMIIMX  CUCTEM M COBOKYIHOCTEH
2.5

palMOHAIbHBIX YPABHEHUI U HEPABEHCTB




2.6

MogenupoBaTh peajbHBIC CUTYaIlMM Ha S3bIKE alreOpbl, COCTaBIATH
BBIPOKEHUS, YPABHEHUS, HEPABEHCTBA M CHCTEMBI 110 YCJIOBHUIO 3a/Ia4H,
UCCIIIOBaTh IOCTPOCHHBIC MOJEIU C HCIOJb30BAaHMEM arrapara
anreOpsl

OyHkuMu U rpaduku

3.1

OnepupoBaTh NOHATHUAMH: HepUOAMYEcKas (QYHKIUSA, MTPOMEKYTKH
MOHOTOHHOCTH (pYHKLIMH, TOUYKH IKCTpeMyMa (YHKIHHU, HauOoIbIIee U
HaMMEHbIIIee 3HAUYCHHUsI (PYHKIUU HA IPOMEKYTKE; HCIIOJIb30BaTh UX JUIS
uccrneoBaHus QyHKINH, 33JaHHO rpaduKOM

3.2

OnepupoBaTh NOHATUSAMHE: TPAPHUKH IMOKA3aTEIBHOMN, JTOTapUPMIUECKON 1
TPUTOHOMETPHUYECKUX (DYHKIMI; u300pakaTh WX Ha KOOPIMHATHOM
IJIOCKOCTH M MCIIOJIb30BATH JUJISl PEILICHHs] YPABHEHUN U HEPABEHCTB

3.3

N300pakaTh Ha KOOPAWHATHOM IUIOCKOCTH TpadUKd JIMHEHHBIX
YpaBHEHHI W WCIOJIB30BaTh WX [UIA PELICHUS CHCTEMBl JIMHEHHBIX
ypaBHEHUU

3.4

Hcnonb3oBate rpadukd (QyHKIUE A7 HCCIEAOBAaHUS MPOLECCOB U
3aBUCUMOCTEH U3 APyruX y4eOHBIX JAUCLHUILINH

Hauana MmaTemMaTudyeckoro aHainza

4.1

OnepupoBaTb NOHATHUAMHU: HENpepbIBHAS (DYHKLHUSA, [POU3BOJHAS
(GYHKIMM; HCMOJb30BaTh TIE€OMETPUYECKHM U (U3HUECKUH CMBICIT
IIPOU3BOJHOM JUIS pEeLICHUs 3a1a4

4.2

Haxoaute IMPOU3BOAHLIC OJICMCHTAPHBIX (I)YHKI.IPIfI, BBIYUCIATH
MMPOU3BOJAHBIC CYMMBI, IPOU3BCACHU S, HACTHOI'O (I)YHKI_II/Iﬁ

4.3

Hcnonb30BaTh  MPOM3BOAHYIO JJISi  HCCIEAOBaHUS  (QYHKIMM Ha
MOHOTOHHOCTb U KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl UCCIEIOBAHUS K
MOCTPOCHHIO IPa(hUKOB

4.4

Hcnons30BaTh MMPOU3BOAHYIO JJISI HAXOXIACHUA HAWJIYydIICTO PCHICHUA B
MPUKIIAAHBIX, B TOM YHUCJIC COONUAJIBHO-3KOHOMUYCCKHUX, 3aadax

4.5

OnepupoBaTh MOHATUAMHU: TEPBOOOpa3HasT W MHTErpal; I[OHUMATh
reOMETPUYECKU U (PU3MUECKHUI CMBICIT HHTETpaja

4.6

HaxonuTs nepBooOpa3HbIe 3JIeMEHTAPHBIX (DYHKIHH, BBIYHCIISITh HHTETPaT
o ¢popmyne Hrrorona — JleiiOnua




PemraTs IIPUKJIAAHBIC 3aJa4K, B TOM YHUCJIE COOUAIbHO-9KOHOMHNYECKOI'O U
4.7 (1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTHYCCKOI'O aHaIn3a

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

Kon
1 Yucna v BIYKCICHUS
Pauvonanpupie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOM, TPOLIEHTHI,
OECKOHEUHBIE  TEpUOJUYECKHEe  JpoOu.  ApudpMeTHyecKhe  Oomepamud  C
paloHaIbHBIMU YHCIIAMH, MPeoOpa30oBaHMs YMCIOBBIX BbIpaxkeHUil. [IpumeHeHue
11 IpoOeil ¥ MPOIEHTOB JUIsl peUIeHHs] MPUKIATHBIX 3a]a4 U3 Pa3IMYHBIX OTpacien
3HAHUM U peaIbHOM )KU3HU
JevictBuTenbHble  yucia.  PalMoHanbHblE M MppalMOHAJIbHBIE  YHCIA.
19 Apudmernueckue omnepanuud ¢ JAEUCTBUTEIbHBIMU uuciaaMmu. [lpuOnikénHble
' BBIUMCJICHHMS], TpaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BIYUCICHUN
Crenenp ¢ menbiM nokaszareneM. CrtaHgapTHas (opma 3anmucu AeWCTBUTEIBLHOTO
13 yucia. Mcnonb3oBanue noaxozsmed GopMbl 3anucu AeHCTBUTEIbHBIX YUCEN IS
' pEILIEeHUs IPAKTUYECKUX 3a7a4 U MPECTABICHUS JaHHbBIX
Apudmernueckuil KOpeHb HaTypalbHOU cremeHu. JleWcTBUs ¢ apudmMeTuyecKkuMu
14 KOPHSIMHM HaTypaJbHON CTENIEHH
CuHyC, KOCHHYC U TAaHT€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC,
15 apKTaHT€HC YHCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHbIE TPEOOPa30BaHUS
[IpeoOpazoBanue TPUTOHOMETPUUYECKUX BbIpakeHHil. OCHOBHBIE
2.2 TPUTOHOMETPHUECKUE DOPMYIIBI
VYpaBHeHue, KopeHb ypaBHEeHHs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTon
2.3

MHTEPBAJIOB




24 Pemenue nensix u IpoOHO-pAIMOHANBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemenuie nppalinoHanbHBIX ypaBHEHUI U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI
[IpumeHeHrne ypaBHEHUN U HEPABEHCTB K PEUICHUIO MAaTEMaTHYECKUX 3a7a4d M 3a/1a4
2.7 U3 PA3IUYHBIX 00JIaCTel HAYKU M peabHON KU3HU
3 DOyHKINUH U TpaPUKH
dyHKUA, crocoObl 3ananus Gyakuu. ['paduk Gynkiuu. Bzaumuo o6patHbie
3.1 byHKIIUN
OO6nacTp onpeneneHus: 1 MHOKECTBO 3HaueHni pynkn. Hymn ¢pyHKmm.
3.2 " "
[TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUN
CrenenHas pyHKIHMS ¢ HATYpaJbHBIM U IIeJbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.
3.3 CaoticTBa U rpaduK KOpHsI N-Oi CTEHEHH
TpuroHomeTpuyecKass OKPY>KHOCTh, OINPEACICHUE TPUTOHOMETPUYCCKHUX (PYHKIIHIA
34 | uucnosoro aprymenta
4 Hauana matemaTnyeckoro aHaamsa
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUA MTOCIEA0BaTENbHOCTEN. MOHOTOHHBIE
4.1 MOCIIEI0BATEIHbHOCTH
ApudmeTrndeckass U TeoMeTpuyeckass mporpeccuu. beckoHeyHO yObIBaromias
reoMmerpuueckas mporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH TeoMeTpHuYecKOi
4.2 nporpeccuu. Dopmyna CIOXKHBIX NPOIEHTOB. Vcmonp3oBaHUE MPOrPECcCUU IS
pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHosxecTBa U JIOTUKA
MHoXxecTBO, omnepaluud HaJa MHOXecTBamH. Jluarpammel Oiinepa — BenHa.
51 [IpumeHeHHEe TEOPEeTUKO-MHOKECTBEHHOT'O afmapara JUisi OMUCAaHUS peaTbHBIX
' IPOIIECCOB U SBJICHUH, IPH PEILICHUH 33J]a4 U3 APYTUX YUEOHBIX MIPEIMETOB
52 Omnpenenenue, Teopema, CieJICTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COePKAHUS




Yucna 1 BEIUUCIIEHUSA

11 HarypanbHble u niensle uncna. Ilpu3Haku AeIMMOCTH LEbIX Yncel
1.2 Crenesb ¢ palMoHaJIbHBIM NIOKa3aresneM. CBoiicTBa cTeneHH
13 Jlorapudm yucna. [lecaTuunbie 1 HATYpaJIbHBIC JTOTapU(BMBI
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 [IpeobpazoBanue BEIpAKEHUIA, COAECPIKAIIMX JIOTAPU(HMBI
[IpeobpazoBanne BBIpaKEHHA, COJACPIKALINX CTETICHH C PALIMOHATIHLHBIM
2.2 rnoKasaresneM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHble ypaBHEHHs U HEPAaBEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
CucTembl TUHEHHBIX YpaBHEHUH. Pernienne npukiagHpIx 3aa4 ¢ MOMOIIBIO CHCTEMBI
2.6 JIMHEHHBIX YpaBHEHUN
2.7 CucTteMbl 1 COBOKYITHOCTH PALIMOHATIBHBIX YPABHEHUN M HEPABEHCTB
[IpumMeHeHwe ypaBHEHHH, CHCTEM M HEPABEHCTB K PEHICHUI0 MaTEMAaTUYECKHX 3a]a4
2.8 W 3aj1a4 U3 pa3IMyHbIX o0acTell HAyKH U peasibHOM KU3HU
3 @yHKIMH U TpaduKu
Oynkuus. Ilepuonuueckue ¢yHkuuu. ITpomMeKyTKM MOHOTOHHOCTH (DYHKIIMH.
31 MakcumymMbl U MHUHUMYMBI (QyHKUuU. HauGonbllee M HauMeHbllIee 3HAYEHHE
' (GYHKIIMHY Ha IPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.3 [TokazarenpHas u orapudmMudeckas GyHKIIUN, KX CBOWCTBA U TPaPUKH
3.4 Hcnonp3oBanue rpadukoB GyHKIUHN A7 pelIeHHUs] YpaBHEHUM 1 JTMHEWHBIX
CUCTEM
Hcnonp3oBanue rpadukoB GyHKITUHN IJ1s1 ICCIIETIOBAHUS MTPOIIECCOB M 3aBUCUMOCTEH,
35 KOTOpBIE BO3HHMKAIOT TPHU PEIICHHH 33a7ad W3 JPYruX YYEOHBIX IPEIMETOB M
' peaTbHOM KU3HU
4 Hauana MmaTemaTuieckoro ananmsa
4.1 HenpepoiBable pyHKIMU. MeTo MHTEPBAJIOB AJIsl PEIICHUS] HEPAaBEHCTB




4.2

[TpousBonnas Gpynkiuu. ['eomerpuueckuii 1 GU3NIECKUNA CMBICT TIPOU3BOTHON

[TpousBoaHbie 31eMeHTApHBIX (YHKIUNA. DOpMysIbl HaXOXKICHHUS IPOU3BOIHON

4.3 CYMMBI, IPOU3BEIEHUS U YACTHOIO (QYHKIIMH
[IpuMeHeHHe TPOM3BOAHOM K HCCIENOBaHUIO (YHKIHMA HAa MOHOTOHHOCTH U
44 AKCTpeMyMbl. Haxoxaenue HanOoJbIIEro ¥ HAaMMEHBIIEro 3HauYeHHsT (QYHKIMUA Ha
' OTpe3Ke
[TpumeHeHre NpOU3BOIHON I HAXOXKACHUS HAWTYUILEro PEIEeHUs B IPUKIIAIHBIX
45 3ajjauax, JJs OIpeeseHHsl CKOPOCTH Ipoliecca, 3aJaHHOro (popMyIIoi uiu
' rpagukoM
4.6 [TepBooOpaznas. Tabmuia mepBooOpa3HBIX
WuTerpai, ero reoMmeTpuyeckuil M1 pU3NYecKuil cMbIcil. Bpruncinenue uHrerpana mno
4.7

dbopmyrne Hetotona — JleiiOuuma

HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kona

NpoBepsieMoro OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMBbl CpeHero 0o1ero
TpeOOBaHUS o0pa3oBaHus

HpOBepﬂeMble Tpeﬁona}mﬂ K NPEAMETHBIM pe3yjbTaTaM 0CBOCHUSA

Bnanenue meromamu J0Ka3aTeNbCTB, ajlrOpUTMaMU pelICHUs 3ajady;
yMeHHue (OpMyIHpOBaTh M OMNEPUPOBATH MOHATHUSMHU: OIpEIesICHHE,
aKcuoma, Teopema, CJIEACTBHE, CBOMCTBO, NPHU3HAK, J0Ka3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIHPOBKHU; TPUMEHSATh UX; YMEHHE (HOPMYTUPOBATH
00paTHOE M MPOTUBOIOJIOKHOE YTBEPXKJIECHUE, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJ MAaTEMaTH4YEeCKOW WHAYKLUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKAEHUS IIpU pPELIEHUU 3a1ad,
OLICHMBAaTh  JIOTUYECKYIO  IPABUIBHOCTb  PACCY)KJIEHUH; yMEHHE
ONEpUPOBATh TOHATUSMU: MHOXECTBO, IOJMHOYKECTBO, ONEpallMM Haj
MHOKECTBAMH; YMEHHME MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Juis OIMMCaHUs PeIbHBIX MPOIIECCOB U SBJICHUNA U MIPU PELICHUU
3aj1a4, B TOM YHMCJIE U3 IPYTHX Y4EOHBIX MIPEIMETOB; YMEHUE OTIEPHUPOBATh
HNOHATUSAMU: Tpad, CBA3HBIA Trpad, IepeBo, LUKI, rpad Ha IIIOCKOCTH;
yYMEHHUE 3aJaBaThb M OIUCBIBaTh TIpadbl pa3IMYHBIMU CHOoco0amu;
UCIOJIb30BaTh Tpadbl MpH pelIeHUH 3a1a4




YMeHue onepupoBarh MOHATUSAMU: HAaTypalbHOE YHUCIIO, LEJI0€ YHCIIO,
CTEIEHb C LIEJIBIM [10Ka3aTeIeM, KOPEHb HATYypaJbHOM CTEIIEHU, CTENIEHD C
palOHaIbHBIM [10KA3aTEJIEM, CTENIEHD C IEHCTBUTEIbHBIM [10KA3aTEIEM,
JorapudM UHUCla, CHUHYC, KOCHHYC W TaHIEHC IMPOU3BOJILHOTO 4YHCIIa,
OCTaTOK I10 MOJYJIO, PallMOHAIbHOE YHCIO, MUPPALUOHAIBHOE YUCIIO,
MHOKECTBAa HAaTypalbHbIX, ILIE€JIbIX, PAllMOHAIbHbBIX, JEHCTBUTEIBHBIX
qucell; YMEHUE MCIONb30BaTh IPU3HAKU JEIMMOCTH, HAaUMEHbIINN
oOIIMiA 1eNUTENb U HAaMMEHbIIIee o011iee KpaTHoe, anroputM EBkimnaa npu
pEIIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JINYHbIMU MMO3ULHOHHBIMU CUCTEMAMHU
CUMCIICHHUS;  YMEHHME  BBINOJHATH  BBIYMCICHHE  3HAYCHUH U
npeoOpa3oBaHus  BBIPRKEHUW CO CTENEHSAMH W Jorapudmamu,
npeoOpazoBaHus  APOOHO-pAallMOHANBHBIX  BBIPQKEHUN;  yMEHHE
OTIepUPOBATH MOHIATUSIMHU: MTOCIIEOBATEIHLHOCTb,

apudMeThIecKas Mporpeccusi, FeOMETpUUIEcKas Mporpeccus, 0ECKOHEYHO
yObIBarolasi  reoMeTpuyecKass  MPOrpeccusi;  yMEHHE  3a/1aBaTh
MOCNEA0BATEIHHOCTH, B TOM YHCIIE C MIOMOIIBI0 PEKYPPEHTHBIX (HOPMYIL;
YMEHUE ONEPUPOBATH MOHATHSIMHU: KOMIUIEKCHOE YHUCIO, CONpPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apTYMEHT KOMILIEKCHOTO uucia, ¢popMa
3aMKUCH KOMILUIEKCHBIX YuCeN (TeOMeTpHYecKasi, TPUTOHOMETpUYecKas U
anreOpanyeckas); yMeTb MPOU3BOAUTH apU(PMETHUECKHUe IEHCTBUS C
KOMIUIEKCHBIMM ~ YMCJIaMH; TPHUBOJUTH MPUMEPHl  UCIOJIb30BAHUS
KOMIUIEKCHBIX YHKCEJ; ONEepUpOBaTh MOHATHAMHU: MmaTpuua 2x2 u 3x3,
ONpEeIeTUTENb MAaTPUILIbl, TEOMETPUUECKUN CMBICI ONPEAEIIUTENS

YMeHne onepupoBaTh MOHATHSAMU: PALMOHAIBHBIE, WPPALMOHAIBHBIE,
MOKa3aTelbHbIE, CTENEHHbIE, Jorapugmuueckue, TPUTOHOMETPUUYECKHE
YpaBHEHUsT M HEPABEHCTBA, MX CHCTEMBI; YMEHHE OIIEpUPOBATH
MOHATUSAMH: TOXJIECTBO, TOXJIECTBEHHOE NMpeoOpa3oBaHHe, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMA YpPAaBHECHUN W HEPABEHCTB, PABHOCWIBHOCTH
YpPAaBHEHUHN, HEPABEHCTB U CHUCTEM; YMEHHE pellaTb YpPaBHEHHS,
HEPaBEHCTBA U CHUCTEMBI C IIOMOILBIO PA3IMYHBIX IMPUEMOB; PEILATH
YPAaBHEHUsl, HEPAaBEHCTBA M CHUCTEMbl C IIApaMETPOM; IPUMEHATH
YPaBHEHUsI, HEPABCHCTBA, UX CUCTEMBI I PELICHUS MATEMAaTHYECKUX
3aj71a4 M 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAyKU U peabHON )KU3HU




YMeHue onepupoBaTh MOHATUSAMH: (YHKIMSA, YETHOCTH (YHKIIUH,
HNEPUOTMYHOCTD (PYHKIIMH, OrpaHHYEHHOCTh (PYHKLIUH, MOHOTOHHOCTD
byHKUIMH, SKCTpeMyM (YHKINU, HanOOJbIlIee U HAaMMEHBIIEe 3HAYCHUS
(GyHKIMU HA IPOMEKYTKE, HEMIpepbIBHAS (DYHKIIHSI, aCHMOTOTHI rpaduka
¢byHKUIMH, TIepBas ¥ BTOpas MPOU3BOAHAs (YHKIIUH, TEOMETPUUYECKHHA U
¢u3nveckuif CMBICT TPOM3BOJHON, MEPBOOOpa3Has, ONPENeTEHHBIN
MHTETpaj]; YMEHHE HaXOIUTh ACHUMOTOTHI Tpaduka (yHKUUHU; yMEHHE
BBIUUCIIATH  TPOM3BOJHBIC CYMMBI, IPOHM3BEACHUS, YAaCTHOIO W
KOMIIO3ULUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOH K rpaduky
(GyHKLIMHU; yMEHUE HAaXOIUTh MPOU3BOJHBIC SJIEMEHTApHBIX (DYHKIIMIA;
YMEHHUE UCMOIb30BaTh IPOU3BOAHYIO MJIS HCCIeN0BaHUs (GYHKUUH,
HaXOJUTh HauOOJbIIME M HAMMEHbIINWE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpaMKd MHOTOWIEHOB C HCIOJb30BAaHUEM armapaTa MaTeMaTHYeCcKOro
aHamu3a; NPUMEHATh IMPOU3BOJHYIO JJIsl HAXOXKJIEHHUS HAWIydlIero
pelLIeHMs] B IPUKIIAJHBIX, B TOM YHCJIE€ COLUATbHO-3KOHOMUYECKUX U

bU3HYeCcKUX 3a/1ayax; HaXOIUTh TUIOMIAAN U 00BEMBI (PUTYD C TTOMOIIBIO
MHTErpaa; NPUBOAUTH MPUMEPbl MATEMaTHYECKOIO0 MOJECIUPOBAHMS C
OMOUIbIO AP PepeHInanbHbIX YpaBHEHUN

YMeHue onepupoBath NOHATUSAMU: rpaduk GyHKIMHU, 0OpaTHAs QyHKIHS,
KOMIO3uIMs (YHKIUH, JuHeHHas (yHKUuUsA, KBajapaTuuHas (QyHKUHWA,
pauuoHanbHas (QYHKLUSA, CTereHHass (QYHKIHSA, TPUTOHOMETPUYECKHUE
¢byHKk1Mu, 0OpaTHbIE TPUTOHOMETpUYECKUE (YHKILMH, TOKa3aTelabHas U
jgorapupmuueckas (QyHKIUH, yYMEHHE CTPOUTHh TpapUKH H3YuYEeHHBIX
GyHKUMH,  BBINOJHATH  NpeoOpa3oBaHuss  TrpapukoB  (QyHKIMIA,
UCITOJIb30BaTh IpauKu Ui U3y4EHHs MPOIECCOB M 3aBUCUMOCTEH, pH
pelIeHNH 3a7ay U3 JPYruxX y4yeOHBIX NMPEJAMETOB U 3a/ad U3 pealbHOMN
KHU3HHM;, BbIpaXaTh (OpMyJIaMHU 3aBUCUMOCTH MEXIY BeIMUYMHAMU;
UCTOJIb30BaTh CBOMCTBA U rpaduku (GYHKIMHA AN pelieHus] ypaBHEHHH,
HEpaBEHCTB M 3a/ad C MapaMeTpamH; H300paxaTb Ha KOOPAWHATHOM
IUIOCKOCTH MHOXKECTBA peIlIeHUH ypaBHEHUH, HEPABEHCTB M UX CUCTEM




YMeHHue pemath TEKCTOBBIE 3a/ladd pPa3HbIX TUIOB (B TOM YHCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JABM)KEHHE, PabOTy, CTOMMOCTb TOBapOB U
YCIIyT, HaJIOTH, 33[]a4i U3 00JIaCTH YIpPaBJICHUS JTUYHBIMU U CEMEHHBIMU
(dbuHaHCaMM); COCTABIIATH BBIPAXKEHUS, YpPaBHEHHs, HEPaBEHCTBA M HX
CUCTEMBbI IO YCJIOBHIO 33J1aud, HCCIEIOBATh IOJIYYEHHOE pEUICHHE U
OLICHMBATh MPABIONOJO0HOCTh pPE3yJNbTAaTOB; yYMEHHE MOIEIUPOBAThH
peasibHble CHUTYallMM Ha SI3bIK€ MATeMaTHKH; COCTaBJISATh BbIPAXKECHHUS,
YpaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCJIOBHUIO 33a4H, UCCIIEIOBATh
MOCTPOCHHBIE MOJEIM C HCIOJIb30BAaHMEM  ammapaTta  aireopsl,
HMHTEPIPETUPOBATH MOTYUCHHBIN pe3ynbTatT

YMeHue onepupoBaTh NMOHATUSAMU: CpeiHEe apuPpMeTUIECKoe, MeNaHa,
HauOoJIbIlIee U HAaUMEHbBIIIEE 3HA4YCHUA, pasMax, AUCIICPCUs, CTaHAapTHOC
OTKJIOHEHHE YHCIIOBOIO Habopa; yMEHHUE U3BJIEKaTh, HHTEPIPETUPOBATD
UH(OPMAINIO, TIPEICTABICHHYIO B TaOJIHIIaX, HA TUarpaMMax, rpapukax,
OTpaXkarollyr0 CBOKMCTBA PEaJIbHBIX MPOLECCOB U SABJICHUI; IPEACTABIATh
uH(pOpMaLMI0O C TOMOIIBIO TabNUI M JuarpamMM; HCCIEN0BaTh
CTaTUCTUYCCKUC ONAaHHBIC, B TOM 4YHUCIIC C NPHUMCHCHHEM Fpa(i)I/I‘-IeCKI/IX
METO/IOB U 3JIEKTPOHHBIX CPEJICTB; IpauuecKy UCCIEI0BATH COBMECTHBIE
HaOJI0IEHNUS € TOMOIIBIO IMarpaMM pacCenBaHus U IMHEHHOM perpeccun




YMeHHe OIepupoBaTh IOHATUSAMHU: CIyYalHBIA ONBIT M CIIy4ailiHOE
COOBITHE, BEPOSITHOCTb CIyYalHOTO COOBITHS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpaUUYeCcKUX METOJOB; HPUMEHSITH
(bOpMyNBI CIOXKEHHUS] M YMHOXXEHHUS BEPOSTHOCTEH, (OpMYITy HOIHOMN
BEpOSATHOCTH, (hopmyny beprymim, komOuHaTOpHBIE (PaKTHl U (HOPMYJIBI;
OLICHUBATh BEPOSATHOCTH pEaATbHBIX COOBITUH; YMEHHE OIEePHpPOBATH
NOHATUSMH: CIIydaiiHash BEJIMYMHA, pACIpEIEICHUE BEPOATHOCTEH,
MaTeMaTHYeCKOe OXKHUJaHHWe, AMCIEPCUs U CTaHAAPTHOE OTKJIOHEHHE
CillyyallHOM  BeIMYUHBI, (QYHKLUMU paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, I0KAa3aTEIbHOI'0 U HOPMAJILHOT'O paclipeesIeH i ; yMeHue
UCIOJIb30BaTh CBOMCTBA U3yYEHHBIX PAaCIpeeeHUN A1 peleH s 3aa4;
3HAKOMCTBO C HOHATHSMM: 3aKOH OOJIBIINX YUCEJI, METO/1bI BBIOOPOUYHBIX
UCCIICIOBAaHUM; YMEHME TIPUBOJUTH IPUMEPHI IPOSBICHUS 3aKOHA
OOJIBLIMX 4YKCEd B MPUPOJHBIX M OOIIECTBEHHBIX SBICHHSX; YMEHHUE
OIEepUPOBATH NOHATHAMM: COUETAHUE, NIEPECTAHOBKA, YUCIO COUYETaHUM,
YUCIO  IepecTaHoBOK; OumHOM  HbloTOHA; yMeHHEe  NIPUMEHSTH
KOMOUHATOPHBIE (PAKTHI U PACCYXKAECHUS I PEeLeHUs 3a/1a4; OLEHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTABIATh BEPOATHOCTHYIO MOJIENb U
UHTEPIPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMmenne ONnepupoOBaTh IMOHATHUAMMU: TOYKa, npsamas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYMNHA YIJIA, INIOCKHUM yroJI, 1By PaHHBINA
YTOJI, TPEXTPAHHBIN YroJl, CKPEUIMBAOIIUECS NPSIMbIE, TAPAJICIIbBHOCTh U
NEPNCHAUKYIIAPHOCTh MPAMBIX U HJ'[OCKOCTGfI, yYrojia MCExay MNpAaMbIMU,
Yrojl MEXAYy MpSIMOM W IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSIMH,
paccTosIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHHME MEXKIY HPSIMBIMH,
pPacCTOSIHUE MEXIY IUIOCKOCTSMHM; YMEHHE MCIOJIB30BaTh NPU PEIICHUN
3aaa4 U3YUCHHEBIC (1)aKTI)I U TCOPEMBI IINIAHUMCTPUU, YMCHHUEC OLCHUBATH
pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpPA; CTPOUTh MAaTeMaTHYECKHe
MOACIN C NMOMOMIBIO TCOMETPHUUCCKUX MOHATHH U BCJIMYHH, pPEIIATh
CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n




10

YMeHue onepupoBaTh MOHATHAMHU: IUIOMIAAL (QUTYPBI, 00bEM (UTYPHI,
MHOTOTPAaHHHK, MPABUJIBHBIII MHOTOTPAHHUK, CEYCHHE MHOTOIPaHHUKA,
KyO, mapajuienenumnen, npu3Ma, NUpamuna, (Gurypa M HOBEPXHOCTh
BpallleHus, MWJIUHAP, KOHYC, map, cdepa, Iomaas chepsl, mIomais
MOBEPXHOCTU TMHPAMHJIBI, TPU3MBI, KOHYCa, IWIMHApA, 00BEM KyOa,
IPSMOYTOJIBHOTO MapajulesenuIe/ia, MMPaMH/Ibl, TIPU3MBIL, IIHITHHIPA,

KOHYCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUCHMS KOHYCa WM IMIMHJIPA,
napajulelibHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromascs chepbl, NWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEYEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAaHHUKHU, (QUTYPHI M ITOBEPXHOCTH
BpAIIIEHHs], UX CEYCHUS, B TOM YHUCIIE C TOMOIIBIO AIEKTPOHHBIX CPE/CTB;
yYMEHHE NPUMEHSATh CBOMCTBA F€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBaTH OTIPEIEICHUS H3Y9aeMBbIX (DUTYD, BBIIBUTATh TUTIOTE3BI O
CBOWCTBAaX W NpPU3HAKAX T€OMETPUYECKHX (UTYp, OOOCHOBHIBATH HWIIH
ONpoBepraTh MX; YMEHHE TPOBOAMTH Kiaccuukanuioo Quryp mno
pa3NMYHBIM TPU3HAKaM, BBIOJIHATH HEOOXOIUMBIC JOTOTHHUTEIBHBIC
MOCTPOCHHS

11

YMeHne omepupoBaTh TMOHATHUSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajieNbHBIA TIEPEeHOC, CUMMETPHS Ha TJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHuEe MOA00Ms, MOAOOHBIE (UIYpBI; YMEHHE
pacrio3HaBaTh paBHBIE W MOJOOHBIE (UTYPHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIIb30BaTh T€OMETPUYECKHE OTHOIICHHS
NIPY peIIeHUH 3a7a4; HaXOAUTh TEOMETPUIECKHE BETMUNHBI (JUTMHA, YOI,
iouIaib, 00bEM) IpU PEIICHUH 3a/1ad U3 JPYTUX Y4eOHBIX MPEIMETOB U
U3 peaJbHON JKM3HW; YMEHHE BBIYHCIATH T€OMETPHYECKUE BEITUYHHBI
(MHA, yroj, TIom@aab, OOBEM, TUIOMANb TOBEPXHOCTH), HCIOIB3Ys
u3ydeHHble (OPMYIBI U METOMBI, B TOM YHUCIIC: TUIOMAAb TOBEPXHOCTH
MApaMUIbI, IPU3MBI, KOHYCA, MIIMHPA, TUIOMaab chepsl; 00hEM Kyda,
NPSAMOYTOJIBHOTO TMapajuleNienunesa, MUpaMuibl, MPU3MBbL, WIKHApPA,
KOHYCa, I11apa; yMeHHEe HaXOIUTh OTHOIIEHUE 00BEMOB OJJOOHBIX (UTYD
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VYmenue OIICpHUPOBATH IIOHATUAMU: IIPAMOYI'OJIbHAA CUCTEMAa KOOPAWHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPAHWHATBI BEKTOpPa, CyMMa BEKTOPOB,
IMPOMU3BCACHUEC BCKTOpAa Ha 4YHCJIO, Pa3JIOKCHHUE BCKTOpa IIO 6a31/1cy,
CKaJLIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOM3BCACHHUEC, YIOJd MCKIAY
BCKTOpaMH; YMCHHE HCII0JIb30BaTh BCKTOpHHﬁ u KOOpI[I/IHaTHHﬁ METO
1 pC€HICHUA TCOMCTPHUYCCKHUX 3adad MW 3aaa4 JApYIrux y‘Ie6HBIX
npeaMETOB

13

YMeHue BEIOUpaTh MOIXO AN METO/T TSl PEIICHUSI 3a/1a4H; IOHUMaHHUE
3HAYUMOCTH MATEMAaTUKH B HM3YUYEHUU TMPUPOIHBIX U OOIIECTBEHHBIX
MPOLIECCOB M SIBICHHUI; yMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTEeMaTHKHU B UICKYCCTBE, YMEHHE MTPUBOIUTH

IIpUMEPbl MAaTEMATHYECKUX  OTKPBITUM POCCUHCKOM H  MHUPOBOU
MaTeMaTU4ECKON HayKH




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

Kon
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
Panyonanenple  uyucia. OOBIKHOBEHHbIE M JECATHYHBIE JIpOOM, IPOLIEHTHI,
12 OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
Apudmernueckuil KOpeHb HaTypaibHOH creneHu. [leiicTBusa ¢ apudmernyeckuMu
13 KOPHSIMU HaTypaJlbHOW CTETIEHU
Creness ¢ 1eabIM nokaszareneM. CTeneHb ¢ pallMoHalIbHBIM IoKa3areneM. CBoiicTBa
14 CTENEeHU
Cunyc, KOCHHYC ¥ TaHT'€HC YMCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
15 ApKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHYHbIe U HATYpPAIBbHBIC JTOTapHUPMBI
JeiicTBuTenpHBIC YHCTa. ApH(PMETHIECKHE OTIEPAIHH C IEHCTBUTEIIbHBIMU YHCIIaAMH.
17 [TpuGmmxEHHbBIC BEIYUCICHUS, TPABIJIA OKPYTIICHHUS, TPUKHJIKA M OLIEHKA Pe3yiIbTaTa
' BBIYMCIICHUI
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommiekcHbie uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1 Lenblie u 1poOGHO-paiOHANbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHUS
2.4 [ToxazarenbHble U TOTapuPMUUECKHE YpaBHEHUS
2.5 Lenbie u 1poOHO-palIOHANbHBIE HEPABEHCTBA
2.6 UppanmonanbHble HEpaBEHCTBA
2.7 [TokazaTenpHbIC U JOoTapUMUUECKIE HEPABEHCTBA
2.8 Tpuronomerprdeckue HEPaBEHCTBA




2.9

CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMHu
2.11 Matpuua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpULIbl
3 DOyHKINUH U TpaPUKH
Oynkius, crnocodbl 3amanus Qynkmuu. 'padux Gynkinun. B3anmuo oOpartHbie
3.1 ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuoanyeckue GyHKIUN
OO6nacte ompesaeneHUs W MHOXKECTBO 3HaueHu ¢yHkuuu. Hymum ¢ynkuuu.
[TpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUH.
3.2 MakcumymMbl 1 MHHUMYMbl GyHkuuu. Haumbosbliee M HauMeHbIlee 3HAYEHUE
(GYHKLHU Ha IPOMEKYTKE
CrenenHas (yHKLHS ¢ HATypaJIbHBIM U 1IeJIbIM IIOKa3aresneM. E€ cBoiicTBa u rpaduk.
3.3 CaoticTBa u rpaduK KOpHs N-Oi CTEHEHH
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u norapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
Touku paspsbiBa. AcumnrToTsl  rpadukoB (GyHKIMHA. CoiicTBa
3.6 (yHKIMI, HEMPEPBIBHBIX Ha OTPE3KE
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHMs TOCIEI0BATENLHOCTEMN
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. Gopmysna Ci0XXHbBIX
MIPOLICHTOB
4 Hauana maremMaTHueckoro aHajimsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE AI€MEHTAPHBIX (PYHKINN
[IpumeneHne NPOU3BOJHOM K HCCIEIOBAHHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.9 SKCTpeMyMbl. HaxoxaeHne HauOONbLIEr0 W HaWUMEHbBIIEro 3HaYeHHs (YHKIMU Ha
' OTpe3Ke
4.3 [TepBooOpaznas. Materpan
5 MHosxecTBa U JIOTHKA
5.1 MHoecTBO, onepalnuy HajJ MHOXKecTBaMu. J(narpaMmel Disiepa — BeHna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHUCTHKA




6.1

OmnucarenpHas CTaTUCTHKA

6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAILICHUS
7.5 KoopauHatel 1 BEKTOPBI
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