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INOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma yueOHOro Kypca «Airedpa 1 Hayaja MaTeMaTUYECKOrO aHAJIU3a»
6a3oBoro ypoBHs Juia obydatomuxcs 10 —11 knaccoB pazpaborana Ha ocHoBe dDenepanbHOro
roCy/IapCTBEHHOIO0 00pa30BaTeIbHOIO CTaHAApTa CPEIHEro oOLIero oOpa3oBaHUs, ¢ YUETOM
COBPEMEHHBIX MUPOBBIX TPeOOBaHUI, MPEABABIIEMbIX K MaTEMAaTHUECKOMY 00Opa30BaHUIO, U
TpaAMIMil poccUiicKoro oOpa3oBaHus. Peammsarusi mporpaMMbl 00eCIeUYMBAET OBJAICHUE
KJIFOUEBBIMH KOMITETECHIIUSMH, COCTABIISIOIUMHI OCHOBY JUISl CAMOPA3BUTHUS U HEIPEPHIBHOTO
00pa3oBaHMsl, EIOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIBHOIO PAa3BUTHS
JMYHOCTH 00YYaIOLINXCS.

HOEJIU U3YYEHUSA YYEBHOI'O ITIPEJIMETA

Kypc «Anrebpa M Hayana MaTeMaTHMYeCKOI'O aHalU3a» SBISETCS OJHUM U3 Haubolee
3HaYMMBIX B IpOrpaMMe CTapIIei LIKOJIbI, OCKOJIbKY, C OJTHOM CTOPOHBI, OH 00€CIeYnBaET
MHCTPYMEHTAJIbHYIO 0a3y AJIsi M3Y4EHHUS BCEX E€CTECTBEHHO-HAyUHBIX KYpCOB, a C ApPYrou
CTOpPOHBI, (OpPMHUPYET JIOTMYECKOEe U aOCTPaKTHOE MBIIIJICHUE Y4YallluXCcsi Ha YpOBHE,
HEOOXOIMMOM JUIsI OCBOGHHSI KYpCOB HH(GOpPMATHKH, OOLIECTBO3HAHMS, MCTOPHH,
CIIOBECHOCTU. B pamkax JaHHOro Kypca ydyalluecs OBJIAJEBAlOT YHUBEPCAJIbHBIM SI3bIKOM
COBPEMEHHOM HayKH, KOTOpasi GOpMYIHPYET CBOU TOCTHIKEHHUS B MAaTeMaTHYECKOU (opme.

Kypc anreOpbl u Havyan MaTeMaTH4YecKOro aHajlu3a 3akKjajbIBaeT OCHOBY ISt
YCIICITHOTO OBJAJACHUS 3aKOHaMU (HU3MKH, XWMHUH, OHOJIOTHH, TOHMMaHHS OCHOBHBIX
TCHZ[GHLII/Iﬁ 3KOHOMHKH H O6IHCCTBCHHOI>'I JKU3HH, TIO3BOJIACT OPHUCHTHPOBATHCA B
COBPEMEHHBIX HU(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIIOJIh30BaTh MX B
HOBCGHHCBHOﬁ km3HU. B TOXE BpEMs OBJIaACHUC a6CTpaKTHBIMI/I " JIOTUYCCKU CTPOTruMHU
MaTeMaTU4YeCKUMH KOHCTPYKLMSIMH pa3BUBACT YMEHHE HAaXOIWTh 3aKOHOMEPHOCTH,
000CHOBBIBaTb MCTHHHOCTD YTBCPXKACHUA, HUCIIOJIbB30BATH O606H.[€HI/IC U KOHKPCTHU3AIUIO,
abcTparupoBaHue W aHAJIOTHIO, (OPMUPYET KPEaTHBHOE M KPUTHUECKOE MBIIUICHHE. B xome
U3ydeHHsT anreOpbl M Hadajl MaTeMaTHYeCKOro aHajiu3a B CTaplieil IIKoJe YydJaliuecs
NOJTYy4YalOT HOBBIH OINBIT PEIICHHS TPHUKIAJHBIX 3a/1a4, CAMOCTOSTEIBHOTO ITOCTPOCHUS
MAaTE€MaTHYECKUX MOJENECH pEabHbIX CUTYallMd W WHTEPIPETAlMU IOJYYEHHBIX pELICHUM,
3HAKOMSATCA C NpUMEpaMH MaTeMaTH4eCcKUX 3aKOHOMEPHOCTEH B TpHpoJe, Hayke U B
HCKYCCTBEC, C BBIAAIOIUMUCS MATCMATHYCCKUMHA OTKPLITUAMU U UX aBTOpaMHU.

Kypc obnamaer 3HaUNTETLHBIM BOCTIUTATEIBHBIM OTEHIINATIOM, KOTOPBIH peanu3yeTcs
KaKk d4epe3 ydeOHBIM  Marepuasl, CIOCOOCTBYIOMMK  (OPMHUPOBAHHIO  HAYYHOTO
MHPOBO33pEHHs, Tak W 4epe3 crenuduky y4eOHOH [esATeNnbHOCTH, Tpelyromen
CaMOCTOATCIIbHOCTHU, AKKYPAaTHOCTH, HpO)IOJ'I)KI/ITGJ'II:HOﬁ KOHLOCHTpAallMK BHUMAHUA U
OTBETCTBEHHOCTH 3a MOJTYYEHHBIH Pe3yJIbTar.

B ocHoBe mMeronuku oOydeHHs anredpe W HavyajaM MaTeMaTUYeCKOTO aHaju3a JIC)KHUT
JeATeIbHOCTHBIA IPUHIUT 00y4YeHHSI.

CrpykTtypa Kypca «AnreOpa W HayajJa MaT€MaTHYECKOrO0 aHaJlW3a» BKJIIOYAET
CIIE/IYIOIME COAEPKATEIbHO-METOIMUECKUe JIMHUK: «Hucna M BeauciaeHUs», «DyHKIUN U
rpadpukn», «YpaBHEHHUS H HEpaBeHCTBa», «Hauama wMaTemaTHdeckoro aHaimzay,
«MHOXecTBa | JIOTHKa». Bce OCHOBHBIE CONEpKATEIFHO-METOJMUECKHE JTMHUN HU3YydaroTCs
Ha MPOTSHKEHHUHU JIBYX JIET 00y4YeHHS B CTApIIEH IIKOJIE, ECTECTBEHHO AOMOJHSIS IPYT Ipyra U
MMOCTCIICHHO HACBIAJACh HOBBIMM TCMaMH W pa3aciiaMu. JlaHHBIfI KypC ABJIACTCA
MHTErPAaTHUBHBIM, ITOCKOJIBKY OOBEAUHSET B ceOe coepikaHhue HECKOJIBKUX MAaTeMaTHYeCKHX
JUCHUIUIMH: anredpa, TPUrOHOMETPHsI, MaTeMAaTUYECKUI aHaINU3, TEOpHst MHOXKeCTB U 1p. [1o
Mepe TOro Kak ydJaluecs OBJIaJieBatoT Bc€ Oosiee MHUPOKUM MaTeMaTHYECKUM aIlnapaToM, Y
HUX  TIOCJIEIOBATEIbHO  (OPMHPYETCSI H  COBEPIICHCTBYETCS  YMEHHE  CTPOHTH
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MaTE€MaTUYECKYI0 MOJEINb PEaIbHOM CHUTyallud, NPUMEHSTh 3HAHUs, MOJYyYEHHBIE B Kypce
«Anrebpa W HayaJla MAaT€MaTHYECKOro aHallu3a», JUIsl PELICHUS CaMOCTOSITENbHO
c(hopMyIUPOBAHHON MaTeMaTHYECKON 3a7aud, a 3aTeM HHTEepPIPETUPOBATH IOTYYECHHBIN
pe3ynbTar.

CopepxartenpHo-MeTOAMYECKAss JUHUSA «Yucia M BBIYMCIEHHUS»  3aBepUIacT
(dbopMupOBaHNE HABBIKOB HCIOJIb30BAaHUS JEHCTBUTENBHBIX YUCEN, KOTOpPOE OBbLIO HA4YaToO B
OCHOBHOM 1IKoJie. B crapieii mkose ocoboe BHUMaHKE yaeaseTcss GOPMUPOBAHUIO TPOUYHBIX
BBIUHCIIUTENIBHBIX HaBBIKOB, BKJIIOUAIOIIUX B C€0sl MCIIOJIb30BAHUE PAa3IMYHBIX (GOpPM 3aIlucu
JNEUCTBUTENBHOTO YMCIA, YMEHHUE PALMOHAIBHO BBINOIHATh JEUCTBUS C HHUMH, JeJaTh
NPUKUAKY, OIEHMBaTh pe3ynbrar. OOydaromuecs TMOMYy4arOT HaBBIKM MNPUOIMKEHHBIX
BBIUHCJICHHM, BBITIOJIHEHUSI JEHCTBUI C YHWCIIaMH, 3alMCaHHBIMH B CTaHAApTHOW ¢opme,
HCIIOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BHIPAKEHUH.

JluHus «YpaBHEHUSI U HEPABEHCTBA» peallu3yeTcsi Ha MPOTSKEHUU BCEro OOy4deHHUs B
cTapuieil IIKoJe, MOCKOJbKY B KaXJAOM pas3zefie MporpaMMbl IMPEAyCMOTPEHO pelIeHUe
COOTBETCTBYIOIIMX 3aha4. OOyuarommecs OBJIAJCBAIOT PA3IUYHBIMU METOJAMH PELICHHUs
LENbIX, palMOHAIbHBIX, HPPALMOHAIBHBIX, IOKA3aTENbHbIX, JOrapupMUUecKux U
TPUTOHOMETPUUYECKUX YPaBHEHWM, HEpPaBEHCTB M HX cHUCTeM. IloiydeHHble yMeHUS
UCIOJB3YIOTCS TPH HUCCIENOBaHUM (QYHKIUI C [OMOIIBIO MPOU3BOJAHOM, pPELIEHUN
OPUKIATHBIX 337ad M 3a/7ad Ha HaXO0XKJICHHWE HauOONBIIMX W HAWNMEHBIIUX 3HAUYCHUUN
¢byukuun. JlanHasi copep:karenabHas JIMHUS BKIIOYAeT B ce0s Takke (GOpMUpPOBaHHE YMEHHI
BBIMIONHATH  pacy€Tel 1o  (opmyrnam, mnpeoOpa3oBaHHs  MENbIX, PalUOHAIBHBIX,
MPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, @ TAKKE BBIPAXKEHUH, COAECPKALIUX
cTerieHd u Jorapu¢mel. braronaps u3ydeHuro anreOpandeckoro marepuaiga MPOUCXOAUT
JanbHeWlee pa3BUTHE AJITOPUTMHYECKOIO M aOCTPAKTHOIO MBIIUICHUS — y4YaluXcs,
GbOopMUPYIOTCS HABBIKUA JEAYKTUBHBIX PACCYXACHUU, paOOThl C CHUMBOJBHBIMH (hopmamw,
MIPE/ICTABJICHHS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE PAaBEHCTB U HEPAaBEHCTB. Anre0Opa
npeiaraeT 3¢Q¢GEeKTUBHbIE HWHCTPYMEHTHI JUISI PELICHUS IMPAKTHUYECKUX M ECTECTBEHHO-
Hay4YHBIX 337a4, HaIJISIAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopnepxaTenbHo-MeToanYecKast JIMHUSA «DyHKIMU U rpauKu» TECHO MeperieTaeTcs ¢
JPYTUMHU JIMHUSIMH Kypca, IMOCKOJbKY B KAaKOM-TO CMBICIE 3aJa€T IOCJIEI0BATEIbHOCTh
U3yueHus Matepuana. V3ydeHue CTENEeHHOHM, IIOKa3aTeNbHOU, JorapupMU4eckoil u
TPUTOHOMETPUUYECKUX (YHKIHM, WX CBOWCTB U TpaUKOB, MCHOJIb30BaHUE (GYHKIMHN 15
peleHns 3ajad U3 APYrux Y4eOHBIX MPEIMETOB M PeajbHON JKU3HU TECHO CBS3aHO KaK C
MaTE€MaTHYeCKUM AHAJIW30M, TaK M C PEIICHUWEM YypaBHEHUM U HepaBeHCTB. Ilpum 3TOM
0oJbIII0€ BHUMAHUE yAeseTcs (POPMUPOBAHHUIO YMEHHUS BBIpaXXaTh (OPMyJIaMu 3aBUCIMOCTH
MEXIy pa3MYHbIMU BEJIMYMHAMH, HCCIIEAOBATh IOJY4YeHHbIE (QYHKIUH, CTPOUTH HUX
rpaduku. Martepuan 3Toi coJep:KaTeIbHON JIMHUW HAIeJICH Ha Pa3BUTHE YMEHUN U HABBIKOB,
MO3BOJIAIOIIMX BBIpaXKaThb 3aBUCHUMOCTH MEXAY BeJIMYMHAMH B pa3lu4yHod  Qopme:
aHAJTUTHYECKOW, rpaduyeckoil M crnoBecHOW. Ero wusydeHuwe crnocoOCTBYET DPa3BHTHUIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTH K OOOOLIEHMI0O W  KOHKPETU3allUH,
UCIIOJIB30BAHUIO AHAJIOTUH.

ConepxarenpHass auHUS  «Hawanma  Maremarnueckoro  aHanusa» — MO3BOJISIET
CYILIECTBEHHO PAaCIIMPUTh KPYT KaK MaTEMaTUUYECKUX, TaK U MPUKIAAHBIX 3a7a4, JOCTYITHBIX
00y4aromumMmcsi, y KOTOPBIX TOSBISETCS BO3MOXKHOCTH HCCIIEOBAaTh M CTPOHUTH TpaduKu
byHKIMHI, onpenensTh WX HAWOONbIINE W HAUMEHBIIME 3HAYCHHUS, BBIYUCIATH IJIOLIAAH
buryp um 00BEMBI T, HAXOAUTH CKOPOCTH M YCKOPEHUs IporieccoB. JlaHHas comepiKaTebHas
JIMHUSL OTKPBIBAET HOBBIE BO3MOYKHOCTH NMOCTPOEHUS MATEMAaTHYECKHUX MOJENIeH peabHbIX
CUTyallul, HAaXOXJCHHUS HAWIY4YILlero penieHus B NPUKIAAHBIX, B TOM YHUCIIE COLUAIbHO-
SKOHOMMYECKHUX, 3a/1adyaX. 3HAKOMCTBO C OCHOBaMHU MaT€MaTUYECKOT0 aHaju3a CIOCOOCTBYET
pa3BUTHIO  aOCTPaKTHOTO,  (OPMAJIBHO-JOTHYECKOTO M KPEATUBHOTO  MBIIIICHHSI,
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(OpPMHUPOBAHUIO YMEHUI PAacIiO3HABATh MPOSIBICHUS 3aKOHOB MAaTEMATUKU B HAYKE, TEXHUKE
u uckyccrBe. OOydarommecs: Y3HAIOT O BBIJAIOIIMXCSA PE3yNbTaTax, MOJyYEHHBIX B XOJE
pa3BUTHS MAaTEMAaTHKHU KaK HAYKH, U UX aBTOPaXx.

ConepxaTebHO-METOAMYeCKass JUHUS «MHOXeECTBa W JIOTHKa» B  OCHOBHOM
MOCBSIIIEHA JJIEMEHTAM TEOPHH MHOXKECTB. TeopeTHKO-MHOKECTBEHHBIE MPEACTABICHUS
IMPOHU3BIBAIOT BECH KYpPC IIKOJLHOM MaTEMAaTHUKH U npeajararoT HanoOoJiee YHI/IBCpcaJILHBIfI
S3BIK, OOBEIMHSIONINI BCE pa3/iebl MATEMAaTUKU U €€ MPIIIOKEHUN, OHU CBS3BIBAIOT Pa3HbBIE
MAaTEMATUYCCKHUEC OUCHUIUJIMHBI B C€IHWHOEC NICJI0C. HOBTOMy Ba>XHO JaTb BO3MOXKXHOCTH
IIKOJIFHUKY TIOHMMAaTh TEOPETUKO-MHOXKECTBEHHBIN $3bIK COBPEMEHHOW MAaTEMAaTHKU U
HCITIOJIB30BAaTh €0 JJIsd BBIPAXKCHUA CBOUX MBICJIEH.

B kypce «Anrebpa M Hayanma MaTeMaTUYeCKOTO AaHAINW3a» MPUCYTCTBYIOT TaKkKe
OCHOBbI MaT€MaTUYECKOTO0 MOJEIMPOBAHUSA, KOTOphIE MPHU3BaHbI CPOPMHUPOBATH HABBIKU
MOCTPOCHUS MOJENIel pealbHbIX CHUTYyalllii, HCCIEAOBAaHUSA 3TUX MOJIENeH C TOMOIIbIO
arrapara anre6pI>I N MAaTEMaTH4YC€CKOI0 aHajln3a W HUHTCPHPCTAlMU IMOJTYYCHHBIX
pe3ynbTaToB. Takue 3aaHus BIUIETEHBI B KaX/IbIH U3 pa3/ielioB MPOTrPaMMBbl, TOCKOJIBKY BECh
MaTepuall Kypca IIHUPOKO HMCHOJIB3YETCs ISl PEUIeHUs NPUKIAIHBIX 3amad. [Ipu pemreHnn
peabHBIX MPAKTUYECKHX 3a/1a4 y4allluecs pa3BUBAIOT HAOIIOAATeIbHOCTh, YMEHHE HaXOIUTh
3aKOHOMEPHOCTH,  aOCTparupoBaThCs,  HCIOJIB30BaTh  AQHAJIOTHIO,  0000mIaTh WU
KOHKPETH3UPOBaTh Mpodiemy. JlesaTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKIIAIHBIX 33]]ad OpraHu3yeTCs B MpoIlecce M3YUeHUs BCeX TeM Kypca «AnreOpa v Havaa
MaTEeMaTHYECKOTO aHAIIN3ay.

MECTO YYEBHOI'O IIPEJJIMETA B YYEBHOM IIVIAHE

B yueOHOM mnaHe Ha U3y4deHHE Kypca anreOpbl 1 Haual MaTEeMaTHYeCKOTrO aHajan3a Ha
0a30BOM ypOBHE OTBOAUTCS 2 4aca B Henento B 10 kiacce u 3 yaca B Henmento B 11 kiacce,
BCEro 3a JBa rojaa ooyuenus — 170 gacos.

COJAEP)KAHUE YYEBHOI'O ITIPEJIMETA
10 KJIACC

Yucia 1 BLIYUCIECHUSA

Panuonanehple  uucna. OOBIKHOBEHHbIE M JECATHYHBIE JpOoOM, IMPOLIEHTHI,
OecKOHEUHbIE Tepuoaudeckue ApoOUu. ApupMeTHdecKHe oIepaluu C pPanuoOHAIbHBIMU
YuCIaMH, NIpeoOpa3oBaHusl YUCIOBBIX BblpakeHUH. [Ipumenenue apoGeil u MpoOLEHTOB Uis
peleHus NPUKIAAHBIX 33/1a4 U3 Pa3IU4HbIX OTPACIEH 3HAHUWA U PEAIbHOU KU3HMU.

JelicTBuTenpHbIe yKcaa. PannoHanbHble U UppallMOHATIbHBIE YHCa. ApUpMeTHYECKHUEe
omnepauuy C JCWCTBUTENbHBIMU uMciaaMu. [lpuOmmkéHHble BbIYMCIEHUS, TpaBUia
OKpYTJICHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa BEIYUCICHHH.

Crenenb ¢ 1enbpiM nokasareneM. CtanaaptHas GopMma 3anmucu JeHCTBUTEILHOTO YUCIIA.
Hcnonb3oBanue mnoaxonsimied (GopMbl 3alUCH  JEHCTBUTENBHBIX YHUCEN JJIs pPELIeHus
MPAKTUYECKUX 3aJa4 U MPECTABICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHOW cTeneHu. JleiicTBus ¢ apupmeTnyecKuMu
KOPHSIMHM HaTypajlbHOW CTEIIEHHU.

CuHyc, KOCHMHYC W TaHTE€HC YMCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOI0 apryMeHTa.

YpaBHeHMsI U HEPABEHCTBA

ToxecTBa U TOXK/IECTBEHHbIE TPEOOpPa30BaHMUS.



[TpeoOpa3oBaHue TPUTOHOMETPUUYECKHUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIIBI.

VYpaBHeHHME, KOpEHb ypaBHeHHsa. HepaBeHCTBO, penieHHe HepaBeHCTBa. Meron
MHTEPBAJIOB.

Permenue nenbix U IpoOHO-pallMOHAIBHBIX YPaBHEHHM U HEPaBEHCTB.

Pemenne nppanlMOHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETPUUYECKUX YPABHEHUM.

[IpyumeHeHre ypaBHEHUN U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 33/1a4 U 3a]1a4 U3
Pas3IMYHbIX 00JIaCTe HAYKU U peallbHOW KHU3HH.

DOyHKIUM U rpapuku

OyHkuusa, crnocodbl 3ananus ¢yHkuuu. [padux ¢yHkuuu. B3aunmuo oOpaTHBIE
(GyHKIHIH.

OO6nacte ompeneneHuss W MHOXECTBO 3HadeHUH ¢yHkuuu. Hymu ¢yHkimu.
[TpoMexyTkH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (QYHKIUU.

CrenenHas (yHKIMS C HaTypajJbHBIM M LIEJbIM MoKa3zaTeneM. E€ cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOPHS 1-0i CTETICHH.

TpuroHomeTrpuueckass OKPYXHOCTb, OINpEJeNIeHHEe TPUTOHOMETPUUECKUX (YHKUIUI
YHUCIIOBOT'O apryMeHTa.

Hauyana maTeMaTH4ecKoro aHaIu3a

ITocnegoBaTenbHOCTH, CIOCOOBI  3aJaHUSA  IOCIEAOBaTeNbHOCTEH. MOHOTOHHEIE
I10CJIE0BATENBHOCTH.

Apudmernueckass M reoMeTpuuecKas Iporpeccu. beckoHeyHo yObIBaroluas
reomerpuueckass nporpeccusi. Cymma  OeCKOHEUHO — yObIBAalOIIE  TI'€OMETPHUYECKON
nporpeccud. @opMmyna CIOXKHBIX NPOLEHTOB. lcmonb3oBaHME NPOTrPECCHM U PELICHUS
pealIbHBIX 3aJa4 IPUKJIAHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA

MHoxecTBo, onepauMu  Haj ~ MHoxecTBamu. Jluarpammel  Oilnnepa—BenHa.
[IpuMeHEeHnE TEOPETUKO-MHOKECTBEHHOIO aImapara Julisl ONUCAaHUS PEANBHBIX MIPOLIECCOB U
SBJICHUH, IPH PEIICHUH 3324 U3 APYTUX Y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CICACTBUE, 1OKA3ATEIbCTBO.

11 KJIIACC

Yucia 1 BLIYUCIECHUSA

HarypanbHble u nenblie yncina. [Tpu3Haku 1eIMMOCTH LENbIX YUCEIL.

Crenens ¢ pallMoOHaIBHBIM Moka3areneM. CBOMCTBa CTETICHHU.

Jlorapudm yucna. JlecaTnynbie U HaATypadbHbIC JOrapru(MBI.

YpaBHeHUs1 1 HEPABEHCTBA

[Ipeobpa3oBaHue BbIpaXEHHA, COIEPIKALIUX JOrapru(MBbI.

[TpeoOpa3oBaHue BRIPAKEHHUH, COACPIKAIINX CTENICHH C PAIlHOHAILHBIM TIOKA3aTEIEeM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl JIMHEHHBIX ypaBHEHUU. PelieHne NpuKIagHbIX 3a7a4 ¢ MOMOILBIO CUCTEMBbI
JIMHEHHBIX YPABHEHUM.

Cuctembl 1 COBOKYITHOCTH PallUOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHre ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUI0O MAaTeMaTHUYECKUX 3a/1ay U
3a/1a4 U3 pa3UYHbIX 00JIaCTe HayKU U pealbHON KU3HU.

DyHKIUM U rpapuku



Oynkuus. [lepuognueckue QyHkuuu. [IpoMeXyTKH MOHOTOHHOCTH — (DYHKIIMH.
Maxkcumymbl 1 MUHEMYMBI QyHKIH. Hanbonpiee u HauMeHblee 3HaYeHUEe (QYHKIMK Ha
IIPOMEXKYTKE.

TpuronomeTtpruyeckue QyHKIMH, UX CBOWCTBA U IPaQUKH.

[Toka3zarenbHas u norapupmMuueckas GyHKIUU, UX CBOHCTBA U TPaQUKH.

Hcnonws3zoBanue rpadukoB PyHKITUH A pEIICHUS] YPABHEHUH U IMHEWHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (GyHKUMN JUIS MCCIEIOBAHUS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpbIE BO3HHMKAIOT IPU PELIEHUH 3aJady U3 IPYrHMX Y4eOHBIX IPEIMETOB U peaslbHOMN
YKU3HU.

Havaja maTeMaTH4YeCKOro aHAJIH3a

HenpepbiBHble QyHKIIUN. MeTOA HHTEPBAIOB /JIs pEIlIeHHs] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomerpuueckuit 1 GU3NUECKUI CMBICI TPOU3BOIHOM.

[Tpou3sBoHbIE ANIeMeHTapHBIX (GyHKUIUH. DOpMYIIbl HAXOKACHUS IPOU3BOJHON CYMMBI,
MIPOU3BENIEHUS U YaCTHOTO (PYHKIIHH.

[IpuMeHeHHe MPOM3BOAHOM K HUCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHrne Hanbobliero 1 HAMMEHbILIETro 3Ha4eHNsI (PYHKIIMN Ha OTPE3Ke.

IIpuMeHeHre NPOU3BOAHOM U1 HAXOKIAEHWS HAWIYYILIEro pEHICHHs B IPUKIAIHBIX
3a/1a4ax, JJIsl ONpeiesieHUs] CKOPOCTH IPOLiecca, 3a1aHHOTO GOpMYJIIOi Uil rpaduKoM.

[TepBooOpasnas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMerpuyeckuii M (HU3NYECKUM CMBICI. BhluncieHue umHTErpayia mo
¢dopmyne Herotona—Jleitbuuna.

IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenue yuebHoro npeamera «MaremaTuka» JOKHO 00ecrednBaTh JOCTHKEHUE Ha
YpOBHE CpelHero oOImero o0pa3oBaHUs CIEAYIOUIUX JMUYHOCTHBIX, METANpPEeIMETHBIX U
MPEeIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yabTaThl OCBOCHHS IMPOTrpaMMbl yueOHOTo mpeamera «MaTeMaTHKa»
XapaKTEePU3YIOTC:

I'paxxnanckoe BociMTaHUE:

c(OPMHUPOBAHHOCTHIO TPAXKITAHCKOW IMO3UIMK OOYYAOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHUHCKOTO OOIIECTBa, NPEACTABICHHEM O MaTeMaTHYeCKUX
OCHOBaxX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYp TPakIaHCKOIO
oOmiectBa (BBIOOPHI, ONPOCHI W Tp.), YMEHHEM B3aUMOJCHCTBOBATH C COIUAIBHBIMU
WHCTUTYTaMHU B COOTBETCTBHUH C X (DYHKIIMSIMU U HA3HAUCHUEM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUHCKOW TPAKITAHCKOW HWICHTHYHOCTH, YBAKEHUS K
INpPOLUIOMY M HACTOSIIEMY PpOCCHUHCKOW MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K
JOCTMKEHHUSIM POCCHICKMX MAaTEMAaTUKOB W POCCHMCKOM MAaTEMATHYECKOW IIKOJIbI, K
MCTIONTB30BAHUIO ATHX JOCTH)KCHU B APYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHHS:

OCO3HAHHMEM JYXOBHBIX LIEHHOCTEH POCCHIICKOr0 Hapona; chOPMUPOBAHHOCTHIO
HPAaBCTBEHHOTO  CO3HAHWS, OTUYECKOrO TMOBEAECHHUSA, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKECHHUN HAYKU U JIESITEIbHOCTHIO YYEHOT0; OCOZHAHUEM JIMYHOT'O BKJIAJa
B MIOCTPOCHUE YCTONYHUBOTO OYyIIETO.

ICTETHYECKOE BOCIIUTAHHUE:



ACTETUYECKUM OTHOIIEHMEM K MHpPY, BKIOYas 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEUICHUH, pPaCCYXICHUW; BOCHPHUHUMYHMBOCTHIO K
MaTE€MaTUYECKUM ACTIIEKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIIHTAHIE:

c(OpPMUPOBAHHOCTHIO YMEHHsSI MPUMEHSATh MaTeMaTHUYeCKHWe 3HaHUA B HMHTEpecax
3I0pOBOTO M 0€30MmacHOro o0pas3a KU3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO
(3mopoBoe muTaHue, cOATAHCUPOBAHHBIN PEKUM 3aHITHIA U OTAbIXA, peryisipHas pusndeckas
aKTUBHOCTb); (bu3IIECKOTO COBEPIICHCTBOBAHMS, npu 3aHATHUAX CIIOPTUBHO-
03JI0POBUTEIIBHOU IEATEILHOCTBIO.

TpynoBoe BocmuTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAHUEM LIEHHOCTH TPYAOIIOOMS; HHTEPECOM K Pa3IndHbIM
chepam mpoeCCHOHATBHON NEATETHLHOCTH, CBI3aHHBIM C MAaTEMAaTUKOUN M €€ MPUIIOKECHHSIMH,
YMEHHEM COBEpIIaTh OCO3HAaHHBIA BBIOOp Oyaymiedl mnpodeccun ©  peann30BHIBATH
COOCTBEHHBIC KM3HECHHBIC TIUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTEMaTHYECKOMY
00pa3oBaHMIO U caMOOOPA30BAHUIO HA MPOTSKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTHBHOMY
Y4aCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMaTUYECKO HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCIIMTAHHE:

c(hOpMUPOBAHHOCTHIO IKOJOTUYECKON KYJIBTYpPbl, TOHUMAHUEM BIIMSHHUS COIMATBHO-
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSTHUE NPUPOJHOW M COLMAIBHOM CpEbl, OCO3HAHUEM
rI00ATBHOTO  XapakTepa JKOJOTUYECKHX MpoO0JieM; OpHEHTAaIllMell Ha IpUMEHEHHUE
MaTEeMAaTHYECKUX 3HAHUW IS pelIeHus 3adad B 00JacTH OKpYyKawIel cpemsl,
IJITAHUPOBAHMS MTOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCJIEACTBHM U OKPYKAIOIIEH CPEIbI.

[{eHHOCTH HAy4YHOTr'O MTO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAyKW U OOIIECTBEHHOW NPAKTHKH, NMOHMMaHUEM MaTEeMaTHYeCKOH HAyKu Kak
chepbl YeIOBEUECKOW ACATEIBHOCTH, JTANOB €€ Pa3BUTUS M 3HAYUMOCTU IS PA3BUTHUSA
UMBUIN3ALMY; OBJIAJICHUEM S3bIKOM MATEMATUKHM M MAaTeMaTUYECKOM KYJIbTYpOM Kak
CPEICTBOM IMO3HAHUSI MUPA; TOTOBHOCTBIO OCYIIECTBIIATh MPOCKTHYIO U UCCIIEIOBATEIBCKYIO
JIEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble  pe3ylbTaThl  OCBOGHHUS  IPOrpaMMbl  yueOHOTro  mIpeamera
«MareMaTuka» XapakTEpPHU3YIOTCS OBJAJACHHEM YHUBEPCAJIBHBIMU HO3HAGAMETbHbBIMU
oelicmeusmMu,  YHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU, — YHUBEPCATbHbIMU
PpeyIAMUBHbIMU OCUICTNEUAMU.

1) Vwuusepcanvuvie noznasamenwvhuvle Oeticmeus, obecneuusaiom gopmuposariue
0a306bIX  KOZHUMUBHLIX — Npoyeccos  odyualowuxcsi (oceoenue mMemooo8 NO3IHAHUS
OKpYIHCAIOUie20 MUpa, NpuUMeHeHue JN0SUYECKUX, UCCLe008ameNbCKUx onepayuti, yMeHutl
pabomamu ¢ ungopmayueii).

ba3oBble mornueckue neMCTBUS:

® BBIBIATH U  XapaKTePU30BaTh CYIIECTBEHHbIE MMPU3HAKA MaTEMaTHYECKHX

O00BEKTOB, MOHATHH, OTHOIICHHA MEXAY NOHATUSAMHU; (POPMYITHUPOBATH ONIPEACTICHUS
MOHSTHIA; YCTAaHABJIUBATh CYIIECTBEHHBIIN MPU3HAK KIacCU(PHUKAIIUN, OCHOBAHHUS IS
00001IeHNs U CPaBHEHUSI, KPUTEPHH ITPOBOIMMOTO aHAIN3a;

® BOCIIPHHHMATh, (POPMYIHPOBATH U MPEOOPA3OBBIBATE CYXKICHUS: YTBEPIAUTCIHHBIC

W OTpHIIaTeNbHbIC, EAMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHEIE,
® BbLISBIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W W MPOTUBOpPEUYHUS B
(dakrax, JaHHBIX, HAONIOJCHUAX W YTBEPKICHUSX; TMpeiaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUHH;
7



JIeJIaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, N€IYKTUBHBIX U NHYKTUBHBIX
YMO3aKJIIOUEHU M, YMO3AKIIOUECHUH 110 aHAJIOTHH;

IIPOBOAMUTH CAMOCTOSITENIBHO  JI0OKA3aTeIbCTBA MATEMaTUYECKMX YTBEPXKICHUMN
(npsiMble U OT MPOTHBHOIO), BBICTPaNBaTh apryMEHTAIUIO, IPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHS U BBIBOIBI;

BBIOMpATh CIOCOO pelieHusi yuyeOHOW 3amaun (CpaBHHBATh HECKOJIBKO BapHUAHTOB
pemieHus, BbIOMpaTh Haubojee MOAXOAAMMN ¢ yu€TOM CaMOCTOSTENBHO
BbIJICJICHHBIX KPUTEPHUEB).

ba3zoBrie uccieaoBaTeIbCKUE ﬂeﬁCTBHHI

UCTIONIb30BAaTh  BOMPOCHI KaK HMCCICAOBATENbCKUH HHCTPYMEHT  ITO3HAHUS,
¢dopmynMpoBaTh  BOIpPOCH,  (UKCHpYyIOIIME  NPOTUBOpEUHe,  Mpodiemy,
yCTaHABIMBAaTh HCKOMOE M JaHHOE, (OPMHUPOBATh THUIOTE3Y, ApPryMEHTHPOBATH
CBOIO MTO3UIINIO, MHEHHUE;

MIPOBOJIUTh CAMOCTOSATENBHO CIUTAHUPOBAHHBIN OSKCIIEPUMEHT, HCCIEIOBaHHE II0
YCTAQHOBJICHHIO OCOOEHHOCTeM MaTreMaTHYecKoro oO0beKTa, SBICHMA, Ipolecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXIy 00bEKTaMH, SIBJICHUSMH, TIPOLIECCAMU;
CaMOCTOSITENILHO  (hOpMYIHpOBaTH OOOOIICHHWS W BBIBOJALI 1O pe3yibTaTam
NpOBEAEHHOTO  HAONIONCHMS,  MCCIEAOBAHMS,  OICHUBATH  JOCTOBEPHOCTD
MIOJTyYCHHBIX Pe3yJIbTaTOB, BBIBOJIOB M 0000IICHNH;

IPOTHO3MPOBATH  BO3MOXKHOE  pa3BUTHE TIIpolecca, a TakXKe BbBIIBUTAThH
MIPEIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6ota ¢ nuadopmanmeii:

2)

BBISBJIATH JIe(UIUTHI HHPOPMALUY, JTaHHBIX, HEOOXOAUMBIX JJIs1 OTBETAa Ha BOIPOC
U JJIs pEeLeHUs 3a7a4u;
BbIOMpaTh MHGOPMAIMIO W3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATD,
CHCTEMaTU3UPOBATh U UHTEPIIPETUPOBATh MH(POPMALIUIO Pa3IMYHBIX BUJIOB U (HOpM
IIpEJICTaBICHMUS;
CTPYKTYypUpOBaTh HH(GOpPMaLMIO, NPEJICTaBIsATh €€ B pa3iIuuHbIX (opMmax,
WITIOCTPUPOBATh I'pauueCcKu;
OLIEHMBATh HAJEKXHOCTh HMH(GOpPMAIMU IO CaMOCTOSTENBHO CHOPMYINPOBAHHBIM
KPUTEPUSIM.

Yuueepcanvnvie KOMMYHUKAMUBHbIE Oeticmeus, obecneuusarom

COpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OVUAIOUUXCSL.
OO0weHue:

BOCIIPUHUMATh U (HOPMYIHPOBATH CYXKICHUS B COOTBETCTBHHM C YCIOBUSMH U
LEJSIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U THMCbMEHHBIX TEKCTaX, JaBaTb IIOSICHEHMsSI 110 XOJy PpEIIECHUs 3aJayd,
KOMMEHTHPOBATH MMOJTYYEHHBIN pe3yJIbTaT;

B XO0/A€ OOCYXJEeHMs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOHl TEMBI,
mpo0sieMbl, pelmaeMol 3ajayd, BBICKa3blBaThb UJAEH, HALIEJICHHBIE Ha IOMCK
pEelIeHUs; COMOCTABIATh CBOU CYXKIEHHA C CYXKICHUSMH JPYIMX YYaCTHUKOB
auasora, oOHapy>KUBaTh pas3linyMe M CXOJCTBO IO3UIMI; B KOPPEKTHOH (opme
(GbopMyIIMpOBaTh pa3HOTrIacHsl, CBOU BO3PAKEHUS;

MPEACTABIATh PE3yJibTaThl PELICHUS 3aJadyM, HKCICPUMEHTa, HCCIEIOBaHUA,
MPOEKTa; CaMOCTOSITEILHO BBIOMpATh (opMarT BBICTYIUICHHS C Y4&€TOM 3ajgad
MpEe3eHTAIMU U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyITHUYECTBO:

MMOHMMATh M UCIOJIB30BaTh PEUMYIIECTBA KOMAaHAHON U UHIWBUYaJbHON pabOThI
IpU pELIeHWH Y4eOHBIX 3aJay; NPUHUMATh IeJIb COBMECTHOH JesTeIbHOCTH,
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IUTAHUPOBATh OPraHU3alMI0 COBMECTHOW pPalOThI, pacmpenessiTh BHIBI padorT,
JOTOBAapHUBATHCS, OOCYXKIaTh MPOIECC W pe3yiabTaT paboThl; 0000maTh MHEHHS
HECKOJIbKUX JTIOJICH;

® y4yacTBOBaThb B TPYMNNOBBIX ¢opmax paboTel (0OCYyXaeHHs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAUHUPOBATH
CBOM JAEWUCTBUS C APYTMMHU YJ€HAMH KOMaH/bl; OLIEHUBATh KAueCTBO CBOETO BKJIaJa
B OOmMI MOPOAYKT MO KPUTEpUsM, CPOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJCUCTBUS.

3) Vuueepcanvhvie pezynamuenvle Oelicmeus, obecneuusaom @Gopmuposarue

CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:

COCTaBJIATH IUIAH, aJTOPUTM pEIICHUS 3aJayu, BHIOUpaATh COCO0 perieHus ¢ y4EToM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apIryMEHTHUPOBATh U KOPPEKTUPOBATh
BapHaHTHI PEIICHUI ¢ y4ETOM HOBOW MH(OPMALIUU.

CaMOKOHTpOJIb:

e BIAJETh HAaBbIKAMHU IIO3HABATENBHOM peQUIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JCUCTBUII M MBICIMTENBHBIX MPOLIECCOB, UX pPE3yNbTAaTOB; BIAJeTh CIIOCOOAMU
CaMOIIPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTaTa peleHus] MaTeMaTH4ecKoi
3a]a4y;

® IpeABHJETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HMKHYTh IpPU pELIEHUH 3aJauH,
BHOCHUTh KOPPEKTHBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB, JTAHHBIX,
HalJICHHBIX OIINOOK, BBISIBIIEHHBIX TPYIHOCTEH;

® OIIGHUBATh COOTBETCTBHE pe3yjbTaTa I M YCIOBUSAM, OOBACHATH NPUYNHBI
JOCTUKEHHSI WM HEHAOCTH)KCHUS PEe3yNbTaTOB ACSITEIbHOCTH, HAXOAWTH OIIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDI

OcBoenne yueOHOTO Kypca «Anredpa U Hadajla MaTEMaTHYECKOTO aHAIM3a» Ha YPOBHE
cpenHero o0mero 00pa3oBaHUS  JIOJDKHO — OOecreyrBaTh JIOCTHKEHUE — CIICTYIOIINX
MPEeIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

10 KUIIACC

Yucaa ¥ BLIYUCIEHUS

OnepupoBaTh MOHATUAMU: PALMOHAIBHOE U JIEUCTBUTEIBHOE YNCIIO, OOBIKHOBEHHAs U
JecATUYHas ApoOb, MPOLIEHTHI.

BeimonHATe apudmMeTHueckue omepanuu C paldOHAJIbHBIMH U JIEHCTBUTEIBHBIMU
YHUCIIAMHU.

BbinonHATe npuOInKEHHBIE BBIUMCICHUS, UCIOJb3YS NpaBUia OKPYIJIEHUS, AENaTh
IIPUKUJKY U OLICHKY PE3yJIbTaTa BHIYMCICHUM.

OnepupoBaTh MOHATUSIMH: CTEIEHb C LEJIbIM I[OKa3aTejeM; CTaHgapTHas (opma
3aIllUCU JEMCTBUTEIBHOIO YNCIIA, KOPEHb HATYPAJIIBHOM CTEIIEHU; HCIIOJIB30BATh IOAXOASAIIYIO
dopMy 3anucu AEHCTBUTENBHBIX YHCEI JUIS PELICHUs MPAKTUYECKHUX 3a]1a4 U TPeCTaBICHUS
JaHHBIX.

OnepupoBaTb TNOHATHUAMU: CHHYC, KOCHUHYC M TaHI'€HC IIPOM3BOJIBHOIO YIJa;
UCIIO0JIb30BaTh 3aMCh IPOM3BOJIBHOIO YIJIa Yepe3 0OpaTHbIe TPUTOHOMETPpUYECKHE (DYHKIIMH.

YpaBHeHus U HepaBeHCTBA



OnepupoBaTb  NOHATHUAMHU:  TOXKAECTBO, ypPaBHEHWE, HEPABEHCTBO;  LEJIOE,
palMoHaIbHOE, UpPpPALUOHAJIBLHOE  ypaBHEHHWE, HEPABEHCTBO;  TPUTOHOMETPUYECKOE
YPaBHEHHE;

BommonusaTe  mpeoOpa3oBaHHS ~— TPUTOHOMETPUYECKUX  BBIPAXKEHHH UM pellaTh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BrinonuaTe npeobpazoBaHus LENbIX, palMOHATIbHBIX U UPPAllMOHAIBHBIX BBIPAXKEHUN
U peuatb OCHOBHBIE THUIBI IIEJIBIX, PALMOHAJIBHBIX M HUPPALMOHAIBHBIX YPAaBHEHHH U
HEPaBEHCTB.

[TpyuMeHsTh ypaBHEHMsI M HEPABEHCTBA AJI PEIICHUS MAaTEMaTHYECKHUX 3aJad U 3a1ady
U3 pa3IMYHBIX 00acTel HAyKH U peasibHOM KU3HU.

MogenupoBaTh peajbHble CHTyallMd Ha fA3bIKE aJreOpbl, COCTABIATH BBIPAKCHMS,
YpaBHEHHUS, HEpaBEHCTBa IO YCJIOBUIO 3a/Ja4yd, MCCIEAOBATh IOCTPOCHHBbIE MOJETU C
UCIIOJIb30BaHUEM armapaTa ainreopsl.

DOyHKIUM U rpapuku

OnepupoBaTh MOHATHAMHU: (YHKIMS, CIOCOObI 3amaHus (yHKIMH, 00JacTh
onpesesieHus] U MHOXKECTBO 3HaueHW (yHKuuuM, rpadguk (QyHKIHH, B3aUMHO OOpaTHbIE
byHKLINY.

OnepupoBaTb MOHATUSAMU: YETHOCTh W HEYETHOCTh (YHKIMM, HYJIU (DYHKUIUH,
IIPOMEXYTKH 3HAKOIIOCTOSHCTBA.

Hcnonw3oBathk rpaduku QyHKIUN A1 pEIICHUS] ypaBHEHH.

Crtpouth 1 4nTaTh rpauKy JMHEHHON QYHKINHU, KBAJPATUYHOW (YHKUIUH, CTEICHHON
(YHKLUU C LENbIM [10Ka3aTeIEM.

Hcnonb3oBath rpaduku GyHKUUI U1 UCCIEIOBAHUS MPOLIECCOB M 3aBUCUMOCTEH Ipu
pELICHUH 3334 U3 JPYTruX y4eOHBIX NPEIMETOB M PEATIbHOM JKU3HU; BbIpaXxaTb (GopMyIaMu
3aBUCUMOCTH MEKY BETMYMHAMHU.

Havana mareMaTH4eCKOro aHAJIH3a

OnepupoBaTh MOHATUAMU: MOCIEIOBATEIBHOCTD, apu(pPMeTHUECKass U TeOMETPHUYECKas
IIPOrPECCUH.

OnepupoBaTh MOHATUAMHU: OECKOHEUHO YObIBaroIlas IeOMETpHuYEecKas Hporpeccus,
cymMMa OECKOHEYHO yOBIBAIOIICH reOMETPHUIECKOM MPOTPECCHUH.

3anaBaTh MOCIIEI0BATEIBHOCTH PA3IMYHBIMH CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIIEIOBATEILHOCTEN U IPOTPECCUI JIJISI PEIICHUS PealIbHBIX
3a/1a4 IPUKJIAJHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA

OnepupoBaTh NOHATUAMU: MHOXECTBO, OIIEPALIMU HAJl MHOYKECTBAMHU.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar s ONUCaHWs PEabHBIX
IPOIIECCOB U SIBJICHUH, IPH PELICHUHN 3aJ1a4 U3 IPYTUX YUeOHBIX TPEIMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIBbCTBO.

11 KJIACC

Yucia 1 BLIYUCIECHASA

OnepupoBaTh MOHATUAMM: HATypaJlbHOE, LIEJIO€ YHUCIO; HCIOJIb30BaTh MPU3HAKU
JIEIIMMOCTH LIEJIbIX YHCEI, Pa3jI0KEHHE YUCIIa HA IPOCThIE MHOYKUTEINN JJIs PELIEHUs 3a1au.

OnepupoBaTh MOHATUEM: CTENIEHb C PALlMOHATILHBIM [T0KA3aTEJIEM.

OnepupoBaTh MOHATUSAMU: JIOTApUM YHCIIa, TECATUYHBIE U HATypaIbHbBIE JIOTapU(PMBI.

YpaBHeHMsI U1 HEPABEHCTBA

[IpuMeHsITh CBOWCTBA CTENMEHU JUis MPeoOpa3OBaHMs BBIPAKEHUH; ONEPUPOBATH
MOHATHUAMU: TIOKA3aTCJIbHOC YPABHCHHUE W HCPABCHCTBO, pCUIaTb OCHOBHBLIC THIIBI
MOKa3aTeNIbHbIX YPAaBHEHUI U HEPABEHCTB.
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BeimonuATe mpeoOpa3zoBaHusl BBIPAXKEHUH, COJEpKallluX JIOrapu(Mbl; ONEepUpOBATH
NOHATHSMH: JIOTAPU(PMHUECKOE YypaBHEHHWE W HEPAaBEHCTBO; pEUIaTh OCHOBHBIC THIIBI
Jorapu(pMUUECKUX YpaBHEHUN 1 HEPABEHCTB.

Haxoautsb perienus npocTeimmux TpPUroHOMETPUYECKIX HEPABEHCTB.

OnepupoBaTb MNOHATHSAMM: CHCTEMA JIMHEHHBIX YpPAaBHEHMM U €€ pEILICHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHU JIUIsl pelIeHUs MPAKTUYECKUX 3a]1a4.

Haxoauts perieHns NpocTeNINX CUCTEM M COBOKYITHOCTEHN palliOHAIBHBIX YpaBHEHUN
Y HEPaBEHCTB.

MozenupoBaTh peajbHblE CHTyallMd Ha S3bIKE alreOpbl, COCTABIATH BbIPAXKEHUS,
YpaBHEHHUS, HEPABEHCTBA W CHUCTEMBbl IO YCJIOBHUIO 3aJauyd, MCCJIEI0BaTh IOCTPOCHHBIE
MO/JIEJIN C UCIIOJIb30BAHUEM alllapaTa ajareopsl.

DyHKIUM U rpapuku

OnepupoBaTh MOHATUAMHU: HEepUOAUYECcKas (YHKIMS, MPOMEXKYTKM MOHOTOHHOCTH
(GyHKIIMM, TOYKU dKCTpeMyMa (pyHKIMHU, HauOoJIblllee U HauMEeHblIee 3HaYeHUs! PyHKIUU Ha
POMEXKYTKE; UCTIOIb30BATh UX JIJIsl UCCIIEJOBaHUS (DYHKIIMH, 3aJaHHOM rpadukom.

OnepupoBaTb  NOHATHSAMH: TpaduKU  [OKa3aTelIbHOM, JIOTapupMUUYECKOW U
TPUTOHOMETPUYECKHX (GYHKUMH; U300pakaTb KX Ha KOOPAMHATHON IUIOCKOCTH U
MCIIOJIb30BAaTh JJISl PELLIECHUS] YPaBHEHUI U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKU JMHEHHBIX YpPaBHEHUH W
MCIIOJIb30BAaTh UX JJIA PEIICHUS CUCTEMBI JINHEHHBIX YPaBHEHUM.

Hcnonb3oBath rpaduku QyHKIUA A7 UCCIEA0BAaHUS MPOLIECCOB M 3aBUCUMOCTEH M3
JPYTruX y4eOHBIX AUCLUILIUH.

Hayana maTeMaTH4eCKOro aHaJIN32

OnepupoBaTh INOHATUSAMH: HENpepblBHAs  (QYHKLUMSA; MPOU3BOJIHAs  (YHKLHMU;
UCIIOJIb30BaTh FT€OMETPUYECKUN M (PU3MUECKUI CMBICI IPOU3BOAHOM I peLIeHUs 3ajay.

HaxonuTe npou3BOIHBIE JIEMEHTAPHBIX (PYHKUUH, BBIYUCIATH IMPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHA.

Mcnonb30BaTh NPOM3BOJHYIO [UIl HCCIENOBAaHUS (YHKIMHM Ha MOHOTOHHOCTb H
HKCTPEMYMBI, IPUMEHSITH PE3YJIbTAThl UCCIEIOBAHUS K TOCTPOCHHIO IPa(uKOB.

Hcnonp30BaTh IPOU3BOAHYIO U HAXO0XKACHUS HAWIYYIIEro PEeIIEHUs B NPUKIIANHBIX,
B TOM YHCJIE COLIMATIbHO-9KOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh NOHATUAMU: IIEPBOOOpPA3HAsi U MHTErpall; MOHUMaTh F€OMETPUUYECKUI U
(u3uUecKuii CMbICT HHTETpaa.

Haxonute mnepBooOpa3Hble 31E€MEHTApHBIX (DYHKIMH; BBIUUCIATH MHTErpal IO
dopmyne Herorona—JleitOHua.

Pemare npuxmagHele 3agaud, B TOM YHUCJIE COLMAIbHO-JKOHOMHMYECKOTO H
($U3UUECKOro xapakrepa, CpeICTBAMH MaTEMaTHYECKOTO aHaIM3a.

TEMATHYECKOE INTAHUPOBAHHUE
TemaTnueckoe IUIAHUPOBAHHUE COCTABIIEHO C Y4€TOM paboueil mporpaMMbl BOCIUTAHUS.

[Torennman maHHOTO Yy4eOHOrO TpeAMETa OOECHEeUMBACT PEATH3AMUI0  CIEAYIOMINX
IEJIEBBIX MPUOPUTETOB BocniuTanus ooyyarommxcs COO:

I{eneBbie OpUEHTUPBI PE3YIBTATOB BOCIIMTAHUS
1. I'paxk1aHCKO-IAaTPUOTUYECKOE BOCIIUTAHUE:

e 3HAMOIIMKA U JIOOAIUN CBOIO MaJyl0 POJIMHY, CBOM Kpai, MMEIOIIUN MPECTaBICHUE O
Ponune — Poccuu, ee Tepputopun, pacroioKEHUH;
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CO3HAIOIIMK TPUHAJICKHOCTh K CBOEMY HapoAy M K OOIIHOCTH TpaxaaH Poccuu,
MPOSIBJIAIONINN yBAaKEHUE K CBOEMY U IPYTMIM HApOAaMm;

MOHUMAIOIIUNA CBOIO COMPUYACTHOCTh K MPOIIJIOMY, HACTOSIIEMYy M OyayHiemy
poxaHoro kpas, ceoert Ponunel — Poccnn, Poccuiickoro rocynapcrsa;

MOHUMAIOIIMK 3HAaYEHHWE TPAKTAHCKMX CHUMBOJIOB (rOCYJapCTBEHHAs CHUMBOJIHMKA
Poccun, cBoero perwona), mpa3gHUKOB, MECT TOYHMTAHHS TE€POCB W 3alUTHUKOB
OTeuecTBa, MPOSIBIIAIONINMA K HUM YBa)KEHUE;

I/IMGI-OIIII/Iﬁ MEPBOHAYAJIBHBIC MIPEACTABIICHUS O IIpaBaX U OTBETCTBCHHOCTHU YCJIOBCKA B
o0111eCTBe, IPaXJaHCKUX MpaBax U 00s13aHHOCTSIX;

MPUHUMAIOIINKA y9acTHE B JKH3HU Kiacca, oOieo0pa3oBaTebHOM OpraHU3allvH, B
JOCTYITHOM 1O BO3PACTy COLUAIBHO 3HAYMMOM JesITeTbHOCTH.

2. JIlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

YBAXAIOLMKA JyXOBHO-HPAaBCTBEHHYIO KYJIBTYPYy CBOEM CEMbH, CBOEro Hapoja,
CEMENHBIE [IEHHOCTH C Y4€TOM HAallMOHAJIBbHOM, PEIUTMO3HOM PUHAJICKHOCTH;
CO3HAIOIINH [IEHHOCTH KaXI0u YeJIOBEUECKOU JKU3HH, MIPU3HAIOIINI
WHIUBUYaJIbHOCTh U JJOCTOMHCTBO Ka)OT'0 YEIOBEKA;

NO0OpOKeNaTeIbHbIM, TMPOSBIAIONIMN  CONEPEKUBAHUE, TOTOBHOCTh OKa3bIBATh
MOMOIIb, BBIPAKAIONIUN HENPUATUE TOBEICHUS, NPUUMHSIONIET0 (U3MYECKUil U
MOpPAaJbHBIN BpEl IPYTUM JIFOASM, YBAKAKOIINNA CTAPIINX;

YMEIOIIUN OLEHUBATh MOCTYIKHU C MO3UIIMN UX COOTBETCTBUSI HPABCTBEHHBIM HOPMaM,
OCO3HAIOUIMN OTBETCTBEHHOCTH 32 CBOM MOCTYIIKH;

BIQJCIOMNUNA TPEACTABICHUSIMA O MHOTOO0pa3HH S3BIKOBOTO M KYJIBTYPHOTO
npoctpancTBa Poccuu, MMEIONIMi TMepBOHAYAIbHBIE HABBIKM OOIIEHUS C JIFOJIbMHU
Pa3HbIX HAPOJOB, BEPOUCIIOBEIAHU;

CO3HAIOIIMK HPABCTBEHHYIO M 3CTETUYECKYIO IIEHHOCTh JIUTEPATYpPhl, POJHOTO SI3bIKa,
PYCCKOTO $3bIKa, MPOSIBIIIONINI UHTEPEC K YTEHUIO.

3. DcTeTHYECKOE BOCITUTAHUE:

CHOCOOHBIN BOCIIPUHUMATH M YyBCTBOBATh MPEKPACHOE B OBITY, IPUPOJIE, UCKYCCTBE,
TBOPYECTBE JIFOAEH;

MPOSIBIISIIOIIAA MHTEPEC M YBAXKEHHE K OTEYECTBEHHOM M MHPOBOM XYJ0KECTBEHHOMH
KYJIBTYpE;

MPOSBIISAIONINN CTPEMJIEHHE K CAMOBBIPAKEHUIO B PAa3HBIX BHJAX XYA0KECTBEHHON
ACATCIIBHOCTU, UCKYCCTBC.

4. @usznueckoe BOCMUTaHHE, (OPMUPOBAHUE KYJIBTYPHl 3J0POBbSI M HMOLMOHAIBHOTO

Oyaronoxy4ms:

OCpe)KHO OTHOCSIIUICS K (DU3HMYECKOMY 3I0POBBIO, COOJIOMAIONINI OCHOBHBIC
MpaBujIa 3J0POBOTO W OE30MacHOTO i ce0si U APYrux Jrojeid oOpasa KU3HHU, B TOM
qrciie B MHPOPMAIIMOHHOM cpeie;

BJIAJICIONIMHA OCHOBHBIMHU HAaBBIKAMU JIMYHON M OOIECTBEHHON I'MIMeHbl, 0€30I1acHOro
MOBEJICHHS B OBITY, PUPOJIE, OOLIECTBE;

OPUEHTHPOBAHHBIM Ha (PU3UYECKOE Pa3BHTHE C YYETOM BO3MOXKHOCTEH 370POBBS,
3aHATUS PU3KYIBTYPOH M CIOPTOM;

CO3HAOIIMNA ¥ IMPUHUMAIOIIHAN CBOIO MOJOBYIO NPHUHAJUIEKHOCTh, COOTBETCTBYIOIIIHE
el ICUXO0(pU3NUECKUE U TTOBEICHUYCCKUE OCOOCHHOCTH C YY€TOM BO3pacTa.

5. TpynoBoe BOCIUTaHHE:

CO3HAIOUIMH IEHHOCTb TPY/a B )KU3HHU YE€JIOBEKa, CEMbH, OOIIECTBA;

NPOSBISIIOIIMI  yBaXKEHHE K TPYAY, JIOAAM TpyAa, OCEpexHOE OTHOLICHHE K
pe3yabTaTtaM TpyJa, OTBETCTBEHHOE NTOTPEOICHHUE;

MPOSIBIISIIOIIUI UHTEPEC K pa3HbIM MPOQecCcusm;
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e YUYACTBYIOUIMH B Ppa3IUYHBIX BUAAX JOCTYIMHOIO IO BO3pPAcTy TpyJAa, TPYAOBOH

JACATCIIBHOCTH.

6. DKOJOrH4eCcKO€e BOCIUTAHUE:

e TIOHHMMAIOLIMI LEHHOCTh HPHUPOJbI, 3aBUCHUMOCTb XH3HU JIIOJEH OT MPHUPOABI,
BIIUSIHUE JIIOJIEH Ha IPUPOAY, OKPYKAIOILYIO CPENy;
e TPOSABISIONIMI JIFOOOBb U OEpPEKHOE OTHOUICHUE K MPHUPOJIE, HENPUATHE ICHCTBUH,

IPpUHOCAIIUX BPCI IIPUPOAC, 0COOEHHO JKHBBIM CymieCcTBaMm;

o BBIpa)I(aIOI_L[I/II;'I TOTOBHOCThH B CBOCH ACATCIIBHOCTH MPUACPIKUBATHCA SKOJIOTHUCCKHUX

HOPM.

7. LleHHOCTh Hay4YHOI'0 IMO3HAHUS:

U BBIpa)KaIOH_IHﬁ NIO3HABATCJIIbHBIC HWHTCPECHI,

AKTHUBHOCTD,

T10003HATEIBHOCTh U
CaMOCTOSITEIIFHOCTh B IIO3HAHHUH, HHTEPEC M YBAKCHUE K HAYYHBIM 3HAHHSIM, HAYKE;

L] OGJ’IaI[aIOH_II/Iﬁ NEpBOHAYAJIbHBIMU TIPCACTABICHUAMU O MNPUPOJHBIX M COLUAJIBHBIX
00BbeKTax, MHOTO0Opa3nuu OOBEKTOB M SIBICHUA MPHUPOIBI, CBA3U KUBOW M HEKHUBOU
[IpUPOABL, O HAYKE, HAYYHOM 3HAHUH;

L] I/IMeIOHlI/Iﬁ INEPBOHAYATIbHBIC HAaBBIKH Ha6J'IIOJIeHHI>i, cucreMatrusaiguu U OCMBICIICHUS
OIIbITA B €CTECTBEHHO-HAYYHON M TYMAaHUTAPHON 00JaCTIX 3HAHMUS.

10 KJIACC
Ne Paznen/Tema Koxn-Bo Kom-Bo Nudopmanus | Jesarens
/T YacOB | OIIEHOYHBIX | 00 AJEKTPOHH HOCTh
IpoLEeayp BIX Y4eOHO- YUUTENS
METOANYECKUX | C YUIETOM
Marepuanax | paboueit
(30P u LIOP) | mporpam
MBI
BOCIIHTA
HUSI
MHOKeCTBA ~ PaLMOHAIBHBIX U bubnuoreka 2,3,7
1 JIEUCTBUTEIBHBIX YUCEII. 14 1 LHOK
PannoHanpHple  ypaBHEHUS U https://m.edso
HEPABEHCTBA o.ru/1568aba3
bubanoreka 3,6,7
) Oyaknun U rpaduku. CTeneHp ¢ 6 LIOK
[EeJIBIM ITOKa3aTeleM https://m.edso
0.ru/1568aba3
Apudmernueckuii KopeHb n—oi LBII/IO(?HOTeKa 13,7
3 | creneHn. HppanmonanbHbie 18 2 https:/m.edso
YpaBHEHUS U HEPABEHCTBA —p—o'm /1568aba3
bubmuorexa | 2,3,6,7
4 DopmyIsl TPUTOHOMETPHH. 29 1 [HOK
TpuroHomeTpuueckue ypaBHEHHUs https://m.edso
0.ru/1568aba3
Bubnuoreka 1,2, 3,6,
5 [TocaenoBaTenpbHOCTH u 5 HOK 7
porpeccuu https://m.edso
o.ru/1568aba3
[ToBTOpEHME, 0000111eHHE, bubanoreka 1,2, 3,6,
6 . 3 1
CHCTEeMaTH3aIis 3HAHUI IHOK 7
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https://m.edso
o.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 63
ITPOI'PAMME
11 KJIACC
No Paznen/rema Kon. | Kon-Bo manax (0P u LIOP) Hestens
/11 YacoB | OIIEHOYH HOCTh
BIX YUUTEIIS
npoueay C YYETOM
p paboueii
nmporpam
MBI
BOCITHTA
HUS
CreneHb C %aI_II/IOHaJIBHLIM BuGmoreka LIOK 2,3,7
| | MoxasarcieM. oKasarcibHad 12 1 https://m.edsoo.ru/f1
byHKIHS. [lokazarenbHble ledafd
yYpaBHEHUS U HEPABEHCTBA —
Jlorapudmuueckass  QyHKIHSL. BuGnuoreka I[OK | 3,6,7
2 | JlorapudMuyeckue ypaBHEHHUS H 12 https://m.edsoo.ru/f1
HEPABEHCTBA lc4atd
EpI/IFOHOMeI”fII)J(I/I‘leCKI/Ie ?;)};}g(;gl BuGmiorexa 110K 1,3,7
3 9 1 https://m.edsoo.ru/f1
TpuronomeTpuueckue ledafd
HEpaBEHCTBA
bubnuoreka OK | 2,3,6,7
4 HpomBoHHaf[ ' Hpumenenne 24 1 https://m.edsoo.l_lll/f 1
MIPOU3BOAHOM ledafd
buommorexka I1IOK | 1,2, 3,6,
5 | MuTerpan u ero npuMeHeHus 9 https://m.edsoo.ru/f1 7
1c4afd
buommorexka I1IOK | 1,2, 3,6,
6 | Cucrembl ypaBHEHUH 12 1 https://m.edsoo.ru/f1 7
1c4afd
bubmmoreka IIOK | 2,3,6,7
7 | HarypasbHble 1 1iensle yucna 6 https://m.edsoo.ru/f1
1c4afd
Bbubnuoreka OK | 2,3,6,7
8 HosTopenne, 06? Omenme, 18 2 https://m.edsoo.ﬂ/f 1
cHUCTeMaTH3aIlrsl 3HaHUI
1c4afd
OBIIEE KOJIMYECTBO YACOB 102 6

I10 ITPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
NpoBepPsIEMOro .
o0pa3oBaTeIbHON NPOrpaMMbI CpeiHero o01ero o0pasoBanus
pe3yabrara
1 Uucna v BBIYUCICHUS
. OnepupoBarTh MNOHATHSAMU: PAUMOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO,
. OOBIKHOBEHHAsI U JAeCSITHUYHAs APOOb, TPOLEHTHI
- BeimonuaTe  apudmernyeckue omepanuud ¢ palMOHaIbHBIMH U
' JEUCTBUTEIbHBIMU YU CIIAMU
13 BreimonHsaTe  mpuOMMIKEHHBIE BBIYMCICHUS, WCIOJIB3Ys IpaBUiia
' OKpYTJIEHUS, 1eJIaTh IPUKUJIKY U OLICHKY PE3yJIbTaTa BIYUCICHUIN
OnepupoBarh MOHATUAMH: CTENEHb C LEIBIM  IOKa3aTeseM,
CTaHIapTHass (Qopma 3alucu JCHCTBUTEIBHOTO YHCIA, KOPEHb
1.4 HATypaJbHON CTENEHU; WCIOJb30BaTh MOIXOIAIIYI0 (opMmy 3amucu
NEHUCTBUTENBHBIX YHUCEN JUIsl PEIMICHWs TNPAKTUYCCKUX 3aJad |
MpeACTaBICHUS JaHHBIX
OnepupoBaTh MOHATUAMHU: CUHYC, KOCUHYC M TAHI'€HC MPOU3BOJIBHOTO
1.5 yria; UCIHOJB30BaTh 3alKCh IPOU3BOJBHOIO YIyia uepe3 OoOpaTHbIE
TPUTOHOMETPpUUYECKUE (QYHKITUU
2 YpaBHEHHUs U HEpABEHCTBA
OnepupoBarb NOHATHUSAMU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
2.1 LIeJI0€, PAlMOHAIBHOE, HPPALMOHAILHOE YpaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHUE
55 BoinmonusaTe mnpeoOpa3oBaHUS TPUTOHOMETPUYECKHX BBIPAKCHUA U
' pemiaTh TPUrOHOMETPUUYECKHUE YPaBHEHUS
Brinonansate npeoOpazoBaHus LEJIBIX, palOHAIbHBIX u
2.3 WpPAlMOHAJIBHBIX BBIPAKEHUN W pEIIaTh OCHOBHBIC THIBI UEJBIX,
palMOHANBHBIX U UPPALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB
y [IpuMeHATh ypaBHEHMS M HEPABEHCTBA JJIsl PEIICHHS] MAaTEMATUYECKUX
' 3aJ1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTeil HayKu U peanbHOM KU3HU
2.5 MonennpoBaTh peaibHble CUTYalluu Ha SI3bIKE alreOphl, COCTABIATH
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BBIDAKEHUS, YpaBHEHUS, HEPAaBEHCTBA [0 YCJIOBHIO  3aJayH,

HUCCIICA0BAaTh IIOCTPOCHHBIC MOJCIM C HCIOJb30BAHUCM allmapara

anreOpbl
3 OyHKIMU U TpaduKu
OmnepupoBath MOHATUAMHU: (QYHKIUSA, CHOCOOBI 3amaHHs (DYHKIUH,
3.1 o0JacTb OMpeNesIeHUs W MHOXKECTBO 3HaueHUW (GYHKIUHM, rpadux
(GyHKIINHU, B3aMHO OOpaTHbIE (DYHKITHH
32 OnepupoBaTh MOHATHAMU: YETHOCTh M HEUETHOCTh (DYHKIUH, HYIH
. (GYHKINH, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA
3.3 Hcnonw3oBath rpaduku GyHKIUN 1)1 pEIICHUs] ypaBHEHUIH
Y Crpouts W uyuTaTh Tpaduku JUHEHHON (yHKUMHU, KBagpaTUYHOU
. (GyHKIMH, CTeNeHHOHN (PYHKIMH C 1IeTTbIM TIOKa3aTeneM
Ucnonb3oBate rpaduku QyHKUMHA UIS HUCCIEIOBAaHUS MPOIECCOB U
35 3aBHCUMOCTEH NpU pEeIIeHUH 3a7a4d U3 APYrux y4eOHBIX MPEIMETOB U
' peambHOM JKM3HM, BBIpaXKaTh (OPMYyJIaMU 3aBUCHMOCTH MEXKIY
BEITMYMHAMU
4 Hauana matemaTndeckoro aHaiamsa
i1 OmnepupoBaTh MOHATUSAMH: TOCIIEAOBATENILHOCT, apu(pMeTHdecKas u
’ reoMeTpuyecKkas Mporpeccuu
OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBAIOIIasi TeOMETpUYecKas
4.2 Mporpeccusi, CcymMma OCCKOHEYHO YOBIBAIONICH TIeOMETPUYECCKON
MIPOrpeccuu
4.3 3agaBaTh OCIIEIOBATEIFHOCTH PA3IMYHBIMU CIIOCOOaAMU
a4 Hcnons30BaTh CBOMCTBA IMOCIEAOBATENIBHOCTEH W IPOrPECCUM IS
' pelIeHUs pealbHBIX 3a]a4 MPUKIAIHOTO XapaKTepa
5 MHoXecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUSAMH: MHOKECTBO, ONEPALIUH HAJ MHOKECTBAMHU
Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar A ONHUCaHUs
5.2 peanbHBIX TPOLECCOB W SBJICHUH, MPH PEIICHUH 3a1ad U3 JIPYTHUX
y4eOHBIX MPEMETOB
s3 OnepupoBaTh TMOHATUSIMU: ONpEACNEHUE, TeopeMa, CJEICTBUE,

J0Ka3aTcJIbCTBO
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11 KIIACC

Kon
MpoBepsAEMOro
pe3yJbTara

1

IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus

Yucia ¥ BEIYMCIEHUS

1.1

1.2

1.3

2.1

2.2

2.3

24

2.5

OnepupoBaTh NOHIATUSIMU: HATYpaJIbHOE, LIEJI0€ YUCIIO; UCII0JIb30BATh
IIPU3HAKU JEJIMMOCTH LIEJIBIX YUCEJI, Pa3I0KEHUE YMCIa Ha IIPOCThIE
MHOXKUTEIIN U1 pEeLICHUs 3a1a4

OnepupoBaTh MOHATUEM: CTENIEHb C PallMOHAILHBIM IT0Ka3aTeIeM
OnepupoBaTb NOHATUAMU: JOorapuM UKCHa, JECATUYHBIE U
HaTypajbHbIe JOrapupmMbl

VYpaBHEHUS 1 HEPABEHCTBA

[IpuMeHsITh CBOWCTBAa CTENEHU Mg NpeoOpa3oBaHUs BbIPAKEHU,
OIEPHUPOBATH NOHATUAMU: IIOKA3aTEIIBHOE YPABHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB
BeinonsATe npeobpazoBaHus BbIPaKEHUH, COAEPKALINX JIOrapu(MBL;
ONEepUpPOBaTh  MOHATUAMHU:  JIoTapu(MHUUYECKOE  ypaBHEHHE H
HEPaBEHCTBO; PEIaTh OCHOBHbIE TUIIBI JJOTapU(PMHUUECKUX YpaBHEHUN
Y HEPABEHCTB

Haxonuts pemienus NpocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSAMU: CHUCTEMA JIMHEWHBIX YpaBHEHMH M €€
peleHue; MCIOJb30BaTh CHCTEMY JIMHEMHBIX YPaBHEHMM UL
pEIIeHNUs IPAKTUYECKUX 3a1a4

HaXOI[I/ITB PEIICHHUA HpOCTefIHII/IX CHCTEM H COBOKYHHOCTGI;'I

palOHAIBHBIX YPAaBHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh pealbHBIC CHTYallMd Ha SI3bIKE anreOpbl, COCTABIIATH
BBIPQ)KCHUsI, YPAaBHEHHUs, HEPABEHCTBA U CHUCTEMBI IO YCIIOBHIO
3a1a4d, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIM C HCIOJIb30BAaHUEM

armapara ajreopbl
OyHKIUY U TpaPUKH

OmnepupoBaTh TOHATHSMH: MEepHOAUYECKas (QYHKIUS, NPOMEXYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUKH dKCTpeMyMa (pYyHKIMU, HauOoJIbIIIee 1
HavMeHbIIee 3HAYeHUs (YHKIMH Ha TPOMEXKYTKE; HCIOIb30BaTh WX

JUTS UccTieToBaHusl (DYHKIINH, 3a1aHHON TpaduKOM
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3.2

33

34

4.1

4.2

OnepupoBaTh MOHATUSAMM: rpaduku MOKa3aTEIbHOM,
JorapupMUUECKON U TPUTOHOMETPHUECKUX (DYHKIMIL; U300paxarh Ux
Ha KOOPJAMHATHOM IUIOCKOCTH M MCHOJIb30BaThb Il  PELICHUS
YPaBHEHUI U HEPABEHCTB

N300paxaTh Ha KOOPAMHATHOW TIIOCKOCTH TpauKu JTHHEWHBIX
YpPaBHEHUN W HCMOJIb30BATh MX I PELICHHUS CHUCTEMbI JIMHEHHBIX
ypaBHEHUH

Hcnonp3oBaTh rpapukud (QYHKIMA Ui UCCIIEAOBAHUS IMPOLECCOB U
3aBUCHUMOCTEN U3 APYTUX YI€OHBIX AUCHIUTLIIHNH

Hauana maTtemaTn4eckoro aHaiausa

OnepupoBaTh MOHITHSIMH: HENpepbIBHAS (YHKIUS, MPOU3BOIHAS
(GYHKIMM, WCTOIB30BaTh TEOMETPUYCCKUA MU (PU3UUYECKHN CMBICI
IIPOU3BOIHOM IS PELIECHHUs 3a1a4

Haxomuth mpoW3BOAHBIE DIEMEHTAPHBIX (PYHKIMA, BBIYUCIATH

MIPOU3BOHBIE CYMMBbI, IPOU3BECHHUS, YACTHOTO (DYHKIIUH

4.3

4.4

4.5

4.6

4.7

Hcnonp30BaTh NPOM3BOAHYIO JJisi  MCCIeAOBaHHUA (QYHKUMU Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSATH PE3YJIbTAThl HCCIIEN0BAHUS
K ITIOCTPOCHHUIO IPpapuKOB

Hcnonp30BaTh NPOU3BOIHYIO AJI HAX0XKACHNUS HAUIYUIIEro pelIeHns
B IIPUKJIAHBIX, B TOM YHCJIE COLUAIIBHO-2KOHOMUYECKHX, 3a7a4ax
OnepupoBaTh NOHATHAMM: NEpBOOOpa3Has M HMHTErpayl; MOHUMATh
TreOMETPUYCCKUIN B (PU3MUYECKHI CMBICIT HHTETpaja

Haxoaute mnepBooOpa3Hbie 3JIEMEHTAPHBIX (YHKIMHA, BBIYUCIATH
uHTerpai no gopmyne Hetorona — Jleitoauia

Pematp  mpuxmanHele  3amaud, B TOM  YHCIE€  COLMAJIbHO-
SKOHOMHYECKOTO U (DU3WYECKOTO  XapakTepa,  CpeICTBaMH

MaTeMaTHYCCKOI'O aHaJIn3a
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KUIACC

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

Kon
1 Yucna v BBIYUCICHUS
Panmonaneupie uncia. OOBIKHOBEHHBbIE W JECATHYHbIE JApOOU, MPOLIEHTHI,
OECKOHEYHbIE  NepuoAuYecKHe  Apodu.  ApudpMmeTHuecKue  omepauuud ¢
1.1 paloHaIbHBIMU YHCIIAMH, MIPEOOPa30BaHMs YUCIOBBIX BblpaxkeHHi. [IpumeHeHue
npoOeil M MPOLEHTOB JUIsl pEIIeHUs] MPUKIAIHBIX 33734 M3 Pa3IUYHBIX OTpaciei
3HaAHUW U peabHON KU3HU
JelictBuTenbHbIE  4YMcia.  PalMoOHaNbHBIE W HUPpPALMOHAIBHBIE  YHUCTA.
1.2 Apudmerndeckue omnepanuu ¢ JAEHCTBUTENbHBIMM uuciaMu. [IpuOmmxéHHble
BBIYMCIICHMS], IPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yJIbTaTa BBIUUCICHUN
Crenenp ¢ menbiM TokaszaTteneMm. CraHmapTHas ¢opMa 3amucy JeHCTBUTEIBHOTO
1.3 yucia. Mcnonb3oBanue moaxosmei GopMbl 3alMCHU ACUCTBUTEIbHBIX YHCET IS
pelIeHus IPaKTUUECKUX 3a7a4 U MPEeCTaBICHUS JaHHbBIX
L4 ApudpmeTnueckuili KOpeHb HaTypajibHOW cTemeHu. JlefcTBUs ¢ apupMeTUYEeCKUMU
' KOPHSIMM HaTypajbHON CTENIEHU
15 CuHyc, KOCMHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YMCIIOBOTO apryMeHTa
2 YpaBHEHMsI 1 HEPABEHCTBA
2.1 ToxkaecTBa U TOKJIECTBEHHBIE TIPEOOpa3OBaHUS
59 [TpeoOpaszoBanue TPUTOHOMETPUUECKHUX BBIPAKEHUI. OcHoBHbIE
. TPUTOHOMETpHUUYECKUE (HOPMYIIbI
53 VYpaBHeHue, KopeHb ypaBHeHHMs. HepaBeHCTBO, pemieHue HepaBeHCTBAa. Merton
' MHTEPBAJIOB
24 Perienue nenbix U IpoOHO-pallMOHAIBHBIX YPAaBHEHHUI U HEPABEHCTB
2.5 Pemienue nppainmoHaabHbIX YpaBHEHU 1 HEPABEHCTB
2.6 Pemenne TpUroHOMETpUUECKUX YpaBHEHUI
57 [IpuMeHeHre ypaBHEHH 1 HEPABEHCTB K PEUICHUIO MaTEMaTUYECKUX 3a/1ay U 3a7a4
. U3 Pa3UYHBIX 00JIacTel HAYKU U pealbHON )KU3HU
3 @OyHkM U rpaduku
3.1 @Oynkius, crnocobbl 3amanus ¢yHkuM. ['padpuk ¢ynkumu. B3aummuo oOparHbIe
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byHKUIMHA

OO6nacte ompeneneHuss W MHOXECTBO 3HaueHH Qynkuuu. Hymum ¢yHkumu.

32 [TpoMexyTku 3HAaKOIOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKUIUU
33 CrenenHas ¢GyHKIMS C HaTypalbHBIM M IIeNBIM MOKa3ateneM. EE cBoiicTBa u
. rpaduk. CBolicTBa 1 rpaduK KOPHS 1-0i CTENICHH
34 TpuronomeTpudeckass OKpY>KHOCTb, ONPEICICHUE TPUTOHOMETPHUECKUX (HYHKIIUH
. YHCIIOBOTO apryMeHTa
4 Hauana marematnueckoro anaimsa
i1 [TocrmenoBaTeIbHOCTH, CHOCOOBI 3aJaHUs TOCIEIOBATEIBHOCTEH. MOHOTOHHBIC
. MOCJIEI0BATEIbHOCTH
Apudmerndeckass U TeoMeTpuueckas mnporpeccud. beckoHeuyHO yObIBaroIas
42 reomerpuueckas mnporpeccusd. CymMmMa OeCKOHEUHO YOBIBarOIIed reoMeTpUYeCKOn
' nporpeccuu. dopmyna CIOXKHBIX MPOLEHTOB. Vcmonp3oBaHUE MNPOTPECCHH NS
pEIIeHUs peasIbHbIX 3aj1a4 MPUKIIATHOTO XapaKTepa
5 MHoOecTBa U JTOTUKa
MHuoxecTBO, omepanuu Haja MHOkecTBamu. Jlmarpammbel Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO amnmapara sl OMHCAHMS pPeabHBIX
MIPOIIECCOB U SBIICHUH, P PEIICHUH 33]1a4 U3 IPYTUX YUSOHBIX MPEAMETOB
5.2 Omnpenenenue, TeopeMa, CIEACTBUE, 10KA3aTEIBCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BIYUCIICHUS
1.1 Harypanbnblie u niensie yncna. [Ipu3Haku AeIMMOCTH HETbIX YUCE
1.2 CreneHb ¢ paMoHalIbHBIM NOKa3aTeneM. CBONCTBA CTENIEHU
1.3 Jlorapudm uucna. Jlecaruunbie 1 HATypaabHbIC JTOTapU(OMBI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [TpeobpaszoBanme BBIpaXEHUH, COJIEPKAIIHNX JOTapHUPMBbI
59 [Ipeo6pa3oBanue BbIpaKEHU, CoepKAIUX CTENEHH C palliOHATbHBIM
. MoKa3aTesieM
2.3 [Tpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazarenbHbIEe ypaBHEHUSI M1 HEPABEHCTBA
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2.5 Jlorapudmmueckue ypaBHEHHUs 1 HEPaBEHCTBA
06 Cucrembl JHHEHHBIX ypaBHeHHH. PellleHne NPUKIATHBIX 33a/lad C [OMOIIBIO
' CHUCTEMBbI IMHEHHBIX YPAaBHEHUN
2.7 Cucremsbl 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB
53 IIpuMeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PEIICHUIO0 MaTEMaTUYECKUX 3a1a4
. ¥ 33/1a4 U3 Pa3JInYHBIX 001aCTeH HAYKH U peaNbHOM KU3HH
3 @OyHKIMK U rpaduku
Oynkius. Ilepuognueckue ¢yHkuuu. IIpoMexxyTkM MOHOTOHHOCTH (DYHKIUH.
3.1 MakcuMymMbl U MHUHUMYMBI (QyHKUuH. HawnOonbinee W HauMeHbllee 3HAUYCHHUE
(GYHKLIHU HAa IPOMEXKYTKE
32 Tpuronomerpuueckue GyHKINU, UX CBONCTBA U TpapUKH
33 [TokazaTenpHas u norapudmudeckas GyHKIIUN, KX CBOWCTBA U IPapuKH
34 Hcnons3zoBanue rpadukoB PyHKIUHN A1 pEIICHUs] ypaBHEHUH U IMHEWHBIX CHCTEM
Ucnonws3zoBanne rpadukoB  (QyHKIUN I UCCIAEAOBAHUS  MPOIECCOB U
3.5 3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT IpPHU PEIIEHUU 3aJad M3 JIpPYruX Y4eOHbIX
IIPEIMETOB U PEAIBHOM KU3HU
4 Hayana maTemMaTn4yeckoro aHanusa
4.1 HemnpepsiBabie PyHKIMN. MeTO MHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB
4.2 [TpousBonHas Gpynkuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI IPOU3BOTHON
43 [IpousBoaHbie 3neMeHTapHbIX (GYHKIUNA. DOpMylibl HAXOXIACHHUS IPOU3BOTHOM
' CYMMBI, IPOU3BEJICHHS U YaCTHOTO (QYHKLIUI
[IpuMeHeHHe TNPOU3BOAHON K HCCIENOBAHUIO (YHKIMI Ha MOHOTOHHOCTb H
4.4 sKCTpeMyMbl. Haxosxaenne HauboJbIIero ¥ HaMMEHBIIETO 3Ha4YeHUs (QYHKIMH Ha
OTpE3Ke
[IpumeHeHne Npou3BOAHOM JUIsl HAXOXKJIEHUS! HAWTYYIIEro PEelIeHHs B MPUKIIAIHbBIX
4.5 3ajayax, JJs OINpeAeNieHUs] CKOPOCTH Ipoliecca, 3aJaHHOro (opMmynod wuiu
rpagukomM
4.6 [TepBooOpasnas. Tabauia nepBooOpa3HBIX
47 WuTerpain, ero reomerpuueckuil 1 pusnueckuil cmMbici. Beruncinenue naTerpana mno

dbopmyne Hetorona — JleliOHuIa
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IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHWS OCHOBHOM OBPA3OBATEJLHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJbTATAM OCBOCHUS
OCHOBHO# 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHust

Bnagenue merogamu J0Ka3aTeNbCTB, ajlrOpUTMaMU pEIICHUs 3a7]ady;
yMeHue (opMynupoBaTh W ONEPUPOBATh MOHATHSAMM: OIpeJeNIeHUE,
aKkcuoMma, Teopema, CIEICTBUE, CBOICTBO, NPU3HAK, J0Ka3aTENIbCTBO,
paBHOCHIIbHBIE (DOPMYIUPOBKH; IPUMEHSATh UX; YMEHHE (HOpMyIUpOBaThH
o0paTHOE W MPOTHBOIIOJIOKHOE YTBEP)KJIEHHE, NMPHUBOJUTH NMPUMEPHI U
KOHTPIIPUMEPHI, HCIOJB30BaTh METOJ, MAaTeMaTU4EeCKOW HWHAYKLNU;
MPOBOAMTH  JIOKA3aTeJIbHbIE pPACCYXACHUS TpU pPELIeHUW 3ajad,
OLICHMBATh  JIOTMYECKYI0  IPaBWIBHOCTb  PACCYKICHHWH; yMEHHUE
OIEPUPOBATh MOHATUSAMHU: MHOXKECTBO, IOJAMHOXECTBO, ONEPALUU HAJ
MHOXECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
annapar Ui ONMCAaHUsI pealIbHbIX MPOLIECCOB U SBJICHUN U IPU PELICHUU
3ajja4, B TOM 4YHCIE W3 JPYTUX YYeOHbIX NPEAMETOB; YMEHHE
OTIepUpPOBaTh NOHATUAMU: Tpad, CBSI3HBIN rpad, nepeBo, LUK, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh M OIUCBIBaTh Ipadbl pa3InYHBIMU

croco0amMu; UCTIOIB30BATh TPadbl MPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh IOHATHUAMM: HATypAJIBHOE YUCIO, LEJNO0E YHUCIIO,
CTETEHb C IENBIM MOKa3aTeleM, KOPeHb HAaTypallbHON CTeNeHH, CTENeHb
C palWoHAIBHBIM  IIOKa3aTelieM, CTENeHb C  JICHCTBUTEIBHBIM
nokazarejemM, JorapupmM YHCIa, CHHYC, KOCHHYC M TaHICHC
MPOM3BOJIFHOTO YHCIA, OCTATOK IO MOJIYJIO, PAaIlOHAIBHOE YHCIIO,
UppalMOHATPHOE  YHCJIO,  MHOXXECTBAa  HATYypPAIbHBIX,  IEJIBIX,
palrOHAIbHBIX, HeﬁCTBHTeHBHBIX YHUCCII, YMCHHC HUCITIOJIB30BATh
MPHU3HAKU JIeJTMMOCTH, HAUMEHBIIMKA OOIIMI AETUTENh U HauMEHBIIEe
o0rmiee KpaTHOE, aNropuT™M EBKITMAA TIpH pPEIIeHUU 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMK ~ TO3UIMOHHBIMH ~ CHUCTEMaMH  CUUCIICHUS;  yMEHUE
BBITIOJIHATH BBIYUCIICHUE 3HAUYCHHM W MpeoOpa3oBaHUsl BBIPAKEHUU CO
CTENEHSMU W JiorapudmMaMu, MpeoOpa3oBaHUsl IPOOHO-PAMOHATBHBIX
BBIPQ)XCHUI; YMEHHE OIEPHUPOBATh MOHATHAMU: IOCIECIOBATEIBHOCTD,

apudmernyeckas nporpeccus, reoMeTpuyecKas nporpeccus,
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OeckoHEYHO yOBIBalOIIas TEOMETPHYECKass IPOTPECCHs; yMEHHE
3aJjaBaTh M0CJIEI0BATEILHOCTH, B TOM YHCIIE C OMOILBIO PEKYPPEHTHBIX
dopmyn; yMeHHE OIEpUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMILJIEKCHBIE YMCIIa, MOAYJIb U apIyMEHT KOMIUIEKCHOTO
yucna, ¢opmMa 3alucu  KOMIUIEKCHBIX 4ucen (reoMeTpuueckas,
TPUTrOHOMETpHUYECKast U  anreOpauyeckas); yMeTb  IPOU3BOJIUTH
apumeTrnyeckue NEUCTBUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
IPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEN;  ONEepUpOBaTh
HNOHATUAMM: MaTpuma 2x2 u  3X3, ompexeiauTrenb  MaTpULBL,

FGOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHue onepupoBaTh MOHATUSAMU: palMOHAIbHBIEC, WPPALMOHAIBHBIE,
MoKa3aTebHbIe, CTETNCHHBIC, JIOTapu(pMHUUYECKHE, TPUTOHOMETPUYECKHE
YpaBHEHMsT W HEpPaBEHCTBA, WX CHUCTEMbl, YMEHHE OIEepUpPOBaTh
MOHSTUAMM: TOXAECTBO, TOKIECTBEHHOE NPEOOpa3OBaHME, YpPABHEHHME,
HEPAaBEHCTBO, CHCTEMAa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJILHOCTH
YpaBHEHUH, HEpPaBEHCTB U CHUCTEM; YyMEHHME pellaTb ypaBHEHUS,
HEpaBEHCTBA M CHUCTEMBbI C IOMOINBIO PA3IMYHBIX NPUEMOB; pelIaTh
YpaBHEHHs, HEPAaBEHCTBA U CHCTEMBl C IIApaMeTpPOM; MPUMEHSThH
YpaBHEHMsI, HEPABEHCTBA, UX CHCTEMBbI AJI PELICHUs MaTeMaTHYeCKUX

3aj1a4 M 3a]1a4 U3 Pa3IUUHbIX 00JacTel HAyKU U pealbHON KU3HU

YMeHue onepupoBaTh NOHATHUAMHU: (QYHKIUS, YETHOCTh (PYHKLUH,
HNEPUOUYHOCTh (DYHKIMHM, OrpaHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (YHKINHU, HAUOOJbIIee M HAUMEHbIIEE 3HAYCHUS
(GyHKIMH HA POMEXKYTKE, HEMTPEPhIBHAS (DYHKIIUS, aCUMIITOTHI Tpaduka
¢byHKLIMY, TIepBast ¥ BTOpas MPOU3BOAHAS (YHKINHU, TE€OMETPUYECKUNA U
¢u3nueckuil CMBICA TPOU3BOJHOM, IepBOOOpa3Hasi, OIpeneEHHbIN
MHTETpal, YMECHHE HAaXOJIUTh ACUMNTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUUCIIATh POM3BOJHBIE CYMMBI, IPOM3BEIEHHUs, YAacTHOIO U
KOMIO3UIIUN (YHKUIUH, HAXOJUTh YpaBHEHHE KacaTelbHOU K Tpaduky
(GYHKLIMU; yMEHUE HAXOOUTh INPOU3BOAHBIE 3JIEMEHTApHBIX (YHKLNH;
YMEHHE UCMOJIb30BaTh IPOU3BOJHYIO [UIsl HCCIEAOBAaHUS (QYHKIHM,
HaXOJIUTh HAWOOJbIIME M HAUMEHbIINE 3HAYEHUS (YHKIMH; CTPOHUTH
rpaMKd MHOTOWIEHOB C MCIOJB30BAHUEM ammapaTa MaTeMaTHYeCKOTO
aHaiuu3a; IMPUMEHATh IPOU3BOAHYIO JUISI HAXOXKICHHUS HaWIydIlero

peliCHusd B HNPHUKIAJHBIX, B TOM YHCJIC COIHUAIIBHO-DKOHOMHUYCCKUX U
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(bu3HYECKUX 3a7]a9ax; HAaXOJUTh TUIOMIAIU U 00BbEMBI (PUTYP C TTOMOIIHIO
HHTErpaja; IPUBOAUTH IIPUMEPHl MAaTEMAaTHYECKOI0 MOJEIUPOBAHUA C

NoMOIII0 U PepeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUSAMU: Tpapuk QYHKIUH, oOpaTHas
GbyHKUIMSA, KOMIO3UIMS (QYHKUUH, JUHEWHas (QyHKIMSA, KBaJpaTHUHAs
byHKIHSA, parroHaIbHast byHKIHA, CTETIeHHAs byHKIHS,
TPUTOHOMETpUUYECKHE  (DPYHKIUH, OOpaTHble TPUTOHOMETPHUUYECKHUE
¢byHKIMM, TOKa3aTenbHas M Jorapugmuyeckas (GYHKIHUH; YMEHHE
CTpOUTh TpaduKH H3YYCHHBIX (DYHKIMH, BBIOJIHATH MPEeOOpa3oBaHUS
rpaduKoB (YHKIIHHI, UCTIONB30BaTh TpaduKU IS U3YUYEHUS MPOIIECCOB U
3aBUCUMOCTEH, MpHU pelleHUH 3a7ay U3 APYruX Y4eOHBIX MPEIMETOB U
3a7a4 U3 peaJbHOM JKU3HU; BBIPAXaTh (POPMYIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA W Tpapuku QyHKIMH Ui
pellIeHnsl ypaBHEHUHM, HEPABEHCTB U 33/a4 C IMapaMeTpaMu; U300paxarb
Ha KOOPAMHATHOW IIJIOCKOCTH MHOXKECTBAa pEIICHUH YypaBHEHHI,

HCPABCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/add pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HaJIOTH, 3371a4l U3 00JacTH YIPaBJICHUS JTUUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTaBIIATH BBIPAYKEHUS, YPAaBHEHMsI, HEPABEHCTBA M HUX
CUCTEMBI IO YCJIOBHIO 33Ja4M, HUCCIENOBATh IIOJYYEHHOE PEIIECHUE U
OLIEHMBATh IPABJIONOAOOHOCTh pPE3YyJIbTATOB, YMEHHE MOJEIMPOBAThH
peanbHbBle CUTyallUM Ha S3bIKE MATEMATUKH; COCTABJIATH BBIPAKCHUS,
YPaBHEHHs, HEPAaBEHCTBA U MX CHCTEMBl II0 YCIOBHIO 3a/ayH,
UCCIEN0BATh IIOCTPOEHHBIE MOJCIM C HCIOJIB30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATH NOTYUCHHBIH pe3yIbTaT

YMeHHe onepupoBaTh MOHATHAMU: cpeHee aprudMeTHieckoe, MeIrana,
HauOoJnpIllee ¥  HAWMEHbIIEe 3HAYCHHUS, pa3Max, JTUCIEePCHS,
CTaH/IAapTHOE OTKJIOHEHHWE YHCIOBOTO Ha0Opa; YMEHHE U3BIICKATh,
MHTEPNPETHPOBAaTh HH(POPMAIMIO, TPEICTaBIEHHYI0 B TaliMuax, Ha
auarpaMmax, rpaukax, OTpaskarollyto CBOWCTBA PEAbHBIX MPOIIECCOB
SIBIICHUI; TIPEJICTABIIATH WHPOPMAIIHIO C TIOMOIIBIO TAOJHII M TUATrpaMM;
UCCIIEI0BAaTh CTATUCTUYECKUE IaHHBIC, B TOM YHCJIE C NPHUMEHEHHEM
rpaduecKuX METOJOB UM  DIIEKTPOHHBIX  CPEACTB; IpaduvecKu

ucciacagoBarb COBMECTHBIC Ha6J'IIO)IeHI/I$I C IMOMOIIpKO JHarpamMm
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paccenBaHvs U JIMHEWHOU perpeccuun

10

YMeHHEe OnepupoBaTh MOHATHUAMU: CIyYalHBIA OIBIT W CIIy4ailHOE
COOBITHE, BEPOATHOCTb CIYYalHOIO COOBITHS; YMEHHUE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpadUUeCKUX METONOB; NPUMEHSTH
(bopMysIBl CIIOKEHUS M YMHOXEHHs BEpOSATHOCTEH, (hopMyny MOTHOU
BEpOSATHOCTH, (popmyny bepHymmm, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLIEHMBATh BEPOSITHOCTH pEAJIbHBIX COOBITHI; YMEHHME OIEepUpPOBATH
NOHATHAMM: ClIlydyaiiHas BEJWYHMHA, paclpesielieHue BepOsSTHOCTEH,
MaTeMaTHYeCKOe OXXMJaHWEe, AUCIEPCUs U CTaHAAPTHOE OTKIOHEHHE
CIlydailHOH BeNWYMHBI, (QYHKIUH pacnpeleNieHHs ¢ IUIOTHOCTH
PaBHOMEPHOrO, IMOKa3aTeIbHOIO U HOPMAJIBHOIO pPaCHpelesIeHHIA;
YMEHHE UCIONb30BaTh CBOWCTBA M3YYCHHBIX pPACHpEIeICHUN JUIs
pelIeHus 3aJay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX MCCIIEJOBAHUI; YMEHHE TPHUBOJUTH IPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJIBIIMX YHCEI B HPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHHUSX; YMEHHE ONIEPUPOBATh MOHATHIMH: COYETaHHUE, TIEPECTaHOBKa,
YHUCIO COYETaHMH, YHMCIO IepecTaHOBOK; OuMHOM HploTOHa; ymeHHe
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M PaCCYKACHHS IS PEIICHHS 3a1a4;
OLIEHUBATh BEPOSITHOCTH  PEAJIbHBIX COOBITHIA; COCTaBIISATh

BEPOSTHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH NIOJYYCHHBIN PE3YJIbTAT

YMeHHne onepupoBaTh IOHATHUSAMH: TOYKa, IMpsMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIA, IUIOCKHHA yroJ,
JIBYTPAHHBI yroJ, TPEXTPAaHHBIA Yroj, CKPEUIMBAIOIIHMECS IIPSIMBIC,
[IapaJUIEIbHOCTh U NEPIEHIUKYIAPHOCTD NPSAMBIX U IUIOCKOCTEH, yroil
MEXIYy INPSMBIMHU, YIrOJI MEXKAY IPSIMOM U IUIOCKOCTBIO, YIOJl MEXIY
IJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU 1O IUIOCKOCTHU, PACCTOSHUE MEXKIY
IIPSAMBIMH, PACCTOSIHUE MEXIY IUNIOCKOCTSAMHM; YMEHHUE UCIIONIB30BaTh IPH
pelIeHnH 3ajad U3ydeHHbIE (PAKTHI MU TEOpPEeMbl IUIAHUMETPUU; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPYKAIOUIETO MHpa; CTPOUTH
MaTEMaTUYECKAE MOJENH C IOMOINBIO T'€OMETPHUYECKHUX IIOHATHH U

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUC 3aa4n

YMeHue onepupoBaTh MOHATHAMU: TUIOMAAb (GUTYPHI, 00BEM (GUTYpHI,
MHOTOTPaHHHK, NPaBWIbHBI MHOTOTPAHHHK, CEYCHWE MHOTOIPaHHUKA,
Ky0, mapajuienenumen, npu3Ma, nupamuaa, (Gurypa ¥ MOBEPXHOCTh

BpaleHusi, MWINHIpP, KOHYC, map, chepa, miomans chepsl, miIonaib
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12

13

MOBEPXHOCTH THPAMH[BI, TPU3MBI, KOHycCa, IMIWHApa, 00BEM KyoOa,
IIPSIMOYTOJIBHOTO MapajlIeNIeUIeNa, MUPaMUAbI, TPU3MbI, LWIMHIPA,
KOHYCa, Il1apa, pa3BEPTKA IOBEPXHOCTH, CEYEHHUs KOHYCa M LUIUHAPA,
NapaJuleJIbHbIE OCH WU OCHOBAHMIO, CEYECHHUE 111apa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHApPA, KOHyCa; YMEHHE CTPOUTh CEYEHHE
MHOTOI'paHHMKA, U300pakaTb MHOTOTPAHHUKH, (GUTYpBl U MMOBEPXHOCTH
BpALEHUS, UX CEUYCHHUsI, B TOM YHCJIE C IIOMOIIBIO MIEKTPOHHBIX CPEICTB;
YMEHHE NPUMEHSTh CBOMCTBAa T€OMETPHUUECKUX (DUTYDP, CAMOCTOSATEIIBHO
(bopMyIHpOBATEH OIMpPEICICHUS] U3Y4aeMbIX (DUTYp, BBIABUTaTh TMIIOTE3bI
O CBOMCTBaxX W MpPHU3HAKAX T'€OMETPHUECKUX (PUryp, 0OOCHOBBIBATH WU
OlpoBeprarb UX; yMEHHE MPOBOJIUTH Kiaccupukauuio ¢uryp 1o
pasIMYHbIM TPU3HAKaM, BBINOJIHATH HEOOXOIMMBIE JONOJHHUTEIbHbIE

MOCTPOCHUS

YMeHue omnepupoBaTh TMOHATUSIMH: JIBDKEHHME B  TMPOCTPAHCTBE,
napajuieJbHbIN MEpEeHOC, CUMMETPHSI HA MJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe MOA00Ms, TOJ00HBIE QUTYPBI, YMEHHE
pacrno3HaBaTh paBHbIE U MOJIOOHBIE (UTYpBHI, B TOM YHCJIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpEe; MCIOJIb30BaTh T'€OMETPUUYECKUE OTHOIICHUS
IpU pEIIeHUH 3a7a4; HAaXOJUThb T€OMETPUYECKHE BEIUYMHBI (JJIMHA,
yroJ, IIomanas, 00BEM) TpH pElIeHHH 3a7a4 M3 JPYruX Y4eOHBIX
MPEAMETOB U U3 PEAJIbHOW KU3HHM; YMEHHE BBIUUCIATH T€OMETPUUYECKHE
BEJIMYUHBI (JUIMHA, YTOJ, IUIONIAJb, OOBEM, ILIOMIATb MOBEPXHOCTH),
UCIIONB3YSl M3y4YeHHBbIE (POPMYJIBI M METOMAbI, B TOM YHCJE: IUIOMAAb
MOBEPXHOCTU MUPAMUIBI, TIPU3MBI, KOHYCa, IWIHHIPA, TUIOMAIb CEphI;
00bEéM Ky0a, MPSMOYTOJILHOTO Mapajliesienunesia, NUupaMubl, MPU3MBL,
IWINHIpa, KOHyCa, Iapa; YMEHHWE HaXOAWTh OTHOIIEHHE OO0BEMOB
NoJ00HBIX (uryp

YMeHue onepupoBaTh MOHATHAMU: MPSMOYTOJIbHAs CUCTEMa KOOPMHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEIEHNE BEKTOpa Ha YMCJIO, Pa3loXKeHHe BeKTopa Mo 0Oas3ucy,
CKaJIIPHOE TIPOW3BEJCHUE, BEKTOPHOE IIPOU3ZBEIACHUE, YOI MEKIY
BEKTOpPAMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBI M KOOPAWHATHBIA METOJ
JUISL pEIICHUs] TEeOMETPUUYECKMX 3ajJad M 3aJad JPYruxX yueOHBIX

npeaMETOB

YMeHue BbIOMpATh TOAXOMSAIIMA METOA JUIsl PEHICHHS 3aJauu;
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[IOHUMAHUE 3HAYUMOCTH MATEMaTUKH B W3YYCHUU [PUPOJHBIX H
OOIECTBEHHbIX IPOLECCOB M  SABICHWH; yMEHUE PpacHO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKM B HCKYCCTBE, YMEHHME IIPUBOJIUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUH POCCUHCKOM H  MHUPOBOU

MaTeMaTHYECKOW HayKH
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IHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA EI'D 11O
MATEMATHKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Kon
1 Yucna v BIYKCITCHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCEN
15 Pammonanbueie yncna. OOBIKHOBEHHBIE M JECATUYHBIE JIPOOH, MPOIEHTHI, OCCKOHEYHBIC
' MePUONYECKHE TpodH
13 ApudmeTnueckuii KOpeHb HaTypaslbHON crereHu. [[eHcTBUS ¢ apupMETHYECKUMU KOPHAMHU
' HATypaJbHOW CTENEHU
1.4 Crenens ¢ nensiM nokasareneM. CTeneHb ¢ palliOHAIBHBIM IToKa3aTenaeM. CBOMCTBa CTENEHU
s CuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC, ApKKOCHHYC, apKTaHI€HC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecATHUHbIC U HATYpPAJIbHBIE JOTapHU(MbI
JleiicTBuTenbHble yuchna. ApudmMeTrHueckue omnepanuu ¢ JeHCTBUTENBHBIMU  YHUCIIAMH.
1.7 [IpubnuxEHHple BBIYUCICHUS, TNpPaBUIAa OKPYIJIEHUS, NPUKUIKA M OLEHKa pe3yJbTara
BBIUHCIICHUI
1.8 [Ipeobpa3zoBanue BeIpaKeHUH
1.9 KomriekcHsle uncna
2 YpaBHEHMsI U HEPABEHCTBA
2.1 Lenblie u 1poOHO-paIIOHANIEHBIE YPAaBHEHUS
2.2 HppanuonaibHble ypaBHEHUS
2.3 TpuronomeTpuyecke ypaBHEHUS
2.4 [Toka3zaTenbHbIC U JOTapUDMUUECKHIE YPABHEHUS
2.5 enbie 1 1poOHO-paIMOHATILHBIC HEPABEHCTBA
2.6 HppaunonaiibHbie HEPAaBEHCTBA
2.7 [TokazaTenbHbIC U JOTapUMUUYECKIE HEPABCHCTBA
2.8 TpuronomeTpuyecKkre HEpaBeHCTBA
29 Cucrembl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHHUs1, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuna cucTeMbl JIMHENHBIX ypaBHEHUI. ONpeaennTellb MaTPULIbI
3 OyHKIMH U TpaQuKH
3.1 Oynkius, cnocoObl 3axanus (yHkuuu. I'paduk ¢ynkumu. B3aumuo oOpatHble (QyHKIMH.
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Yéruble 1 HeuéTHbIe pyHKUMU. [leproanueckue GyHKIMHA

OO6nacte ompenesneHuss U MHOXecTBO 3HaueHMi ¢yHkumu. Hymu ¢ysxouu. IlpomexyTtku

3.2 3HAKOINOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHUHHUMYMBI
¢ynkunu. Hanbonpiee 1 HauMeHblee 3HaueHNe (QYHKIIMHU Ha TPOMEXYTKE

33 Crenennas GyHKIMS ¢ HATYpaJbHBIM M LIeJbIM NOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
' U rpaduK KOpHs n-0i CTEEeHU

34 Tpuronomerpuieckne GyHKINHU, UX CBOHCTBA U rpaduKu

3.5 [TokazarenbHas u norapudmMudeckas GyHKIMU, X CBOHCTBA U TpaUKH

36 Touku paspeiBa. AcumMnToThl rpadukoB (yHkimii. CpoiicTBa (DyHKIMH, HENpPEpBHIBHBIX Ha
' OTpE3Ke

3.7 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHUS MOCJIEA0BATENILHOCTEN

3.8 Apudmernueckas u reomeTpuyeckas nporpeccur. @opmMyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTn4eckoro aHaiansa

4.1 [IpousBonnas Gpynkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (YHKIUN

49 [IpumeHeHne MPOW3BOAHON K HWCCIIEAOBAaHUIO (YHKIMHA Ha MOHOTOHHOCTh M IKCTPEMYMBI.
' HaxoxxaeHne HauOobIIero 1 HAMMEHbIIETo 3HaueHns: (YHKIIMU Ha OTpe3Ke

4.3 [TepBooOpasnas. MaTerpan
5 MHoxecTBa 1 JIOTHKa

5.1 MHoOxecTBO, onepaiuu HajJ MHOKecTBaMHu. J{narpammel Ditiepa — Benna

52 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BepostHOCTB

6.3 Kombunatopuka
7 I'eomeTpus

7.1 @urypsl Ha IIJIOCKOCTH

7.2 [Ipsimble 1 TUIOCKOCTH B IPOCTPAHCTBE

7.3 MHoOrorpaHHuKu

7.4 Tena u MOBEpXHOCTH BpAILICHUS

7.5 KoopauHatsl 1 BEKTOPBI
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