MHWHHUCTEPCTBO MMPOCBEIIEHUA POCCUUCKOM ®EJEPAIIIN
KomuTter 0011ero n npogeccCuoHaIbLHOro 00pa3oBaHusi
JleHUHTPaAACKOI 00J1aCcTH
KomuTeT o 06pazoBaHuio aIMUHUCTPANMH MYHUITUIIAJIBHOT0 00pa30oBaHUA
"BCeBOJIOKCKHIT MYHHIIUNIAJIbHBIA paiioH' JIeHMHIrpajackoi odJjacTu
MOY "Kouaryuickasi cpeansisa 00ueo0pa3oBaTeibHas MIK0JA

umenu akagemuka WU.I1. [1asaosa'"

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
PykoBogurens MO 3amecTuTenb AUPEKTOpa 1o Hupexrop OY
MAaTEMAaTUKH, YBP

nHbOPMATUKH, PUIUKU

Pasymnas T.H. Hynapesa A.A. 3axaposa T. B.
ITpuka3 01-09-/809 or
29.08.2025r.

3axa pOBa MoanucaHo umdposoi

noanumcbio: 3axapOBa

TaTbFI Ha TaTbsAHa BnagumuposHa
[ata: 2025.08.29 11:02:34
BnagnmmnpoBHa ‘ozqo

PABOYAS ITPOT'PAMMA

yueOHOro npeaMera «Ajredpa u HauajIa MATEMATHYECKOT0 AaHAJIN32)
(0a3oBbIii YPOBEHbD)

1t o0ydaroruxcst 10 — 11 xmaccos

c. [TaBioso 2025



MNOACHUTEJIBbHAS 3AIINCKA

PaGouast mporpamma ydeOHOTO Kypca «Anredpa M Hadajga MaTeMaTHIECKOTO
aHanm3a» 0a30BOro ypoBHs s oOydarommxcsi 10 —11 kmaccoB paspaboTtaHa Ha
ocHOBe DenepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CPEIHETO
o0mero o0pa3oBaHusA, C Yy4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
OPEeIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHMIO, M TPaIULUN POCCUHUCKOTO
oOpazoBanmsi. Peanmzamus mporpamMmbl 00ECNEYMBACT OBJIAJECHUE KIFOYECBHIMU
KOMIIETCHIIMSIMH, COCTaBIISIONIMMH OCHOBY JUIsI CAMOPA3BUTHS M HEMPEPHIBHOTO
o0pa3oBaHMsI, 1EIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M IMO3HABATEIHHOTO
Pa3BUTHUS JTUYHOCTU O0YYAIOIIHUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havalla MaTeMaTHYE€CKOTO aHajIu3a» SBIAECTCS OJHUM W3
HanOoJIee 3HAUUMBIX B IIPOTPaMMe CTapIIEH IIKOJIbI, TOCKOJBKY, C OJIHON CTOPOHBI,
OH O0ecre4YrBaeT WHCTPYMEHTAJbHYIO 0a3zy i HM3y4eHUs] BCEX €CTECTBEHHO-
HAyYHBIX KypPCOB, a C JPYTOH CTOPOHBI, GOPMHUPYET JIOTHIECKOE M abCTPaKTHOE
MBIIJICHWE YyYallUXCSd Ha YPOBHE, HEOOXOJUMOM JUIsl OCBOCHHS KypCOB
uH(pOpMaTHKH, 00IIECTBO3HAHMS, HICTOPUH, CIIOBECHOCTH. B pamkax gaHHOTo Kypca
y4Jalyecs OBJIQJIEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOpas
dbopMyIHpyeT CBOU JOCTUKEHUS B MaTeMaTHYEeCKOH (hopme.

Kypc anreOpsl 1 Havana MaTeMaTUYeCKOTO aHalu3a 3aKJIaabIBA€T OCHOBY IS
YCHEIIHOTO OBJIAJICHUS 3aKOHAaMW (PU3WKH, XHMHH, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHJEHIIMA DKOHOMUKHM U OOIECTBEHHOW JKU3HU, IIO3BOJISIET
OpUEHTHUPOBATHCS B COBPEMEHHBIX NU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIOJIb30BaTh WX B TMOBCEIHECBHOW JKM3HU. B TOXKe BpeMsi OBiaJeHUC
a0CTpaKTHBIMA ¥ JIOTHYECKH CTPOTUMH MaTEeMaTHYCCKUMU KOHCTPYKIHUSIMHU
pa3BUBAaET YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WMCTHHHOCTH
YTBEP)KJICHUSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKpPETU3aInio, abCTparupoBaHue U
aHaJoruio, (GOpMHUPYET KPEaTUBHOE U KPUTHUYECKOE MbIIUIeHHE. B Xone uzydeHus
anreOppl W Hadajdl MaTeMaTHYeCKOTO aHaimu3a B CTaplield IIKOJIe YydJaluecs
MOJIyJatOT HOBBIM OMBIT PEMICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSTEILHOTO
MOCTPOCHUSI MATEMaTHYECKUX MOJIEJICH pPEaIbHBIX CUTyalluii U WHTEpIpeTaluu
MOJIYYCHHBIX ~ PEIICHHWH, 3HAKOMSATCSI C  NpUMEpaMHd  MaTeMaTUYeCKHUX
3aKOHOMEPHOCTEH B TMpUpOJIE, HAyKe W B HCKYCCTBE, C BBIJAIONTUMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOPaMH.

Kypc oOnagaeT 3HAYMTEIBHBIM BOCIHMTATEIBLHBIM IOTCHIIMAIOM, KOTOPBIH
peanu3yeTcsl Kak depe3 y4eOHbIH Marepuas, CrocoOCTBYIOMMMA (POPMUPOBAHUIO



HAyYHOTO MHPOBO33PEHHUSA, TaK M uepe3 crneuuuky ydeOHOW AesTeTbHOCTH,
TpeOyroriei CaMOCTOSITENIBHOCTH, AKKypaTHOCTH, MIPOAOJKUTEIIBHON
KOHLIEHTPalMy BHUMAaHHs U OTBETCTBEHHOCTH 32 ITOJYYEHHBIN pe3ysbTarT.

B ocHOBe MeToauku 00yueHus anredpe U HauyajgaM MaTeMaTUYECKOTO aHaInu3a
JICKUT IE€ATEIIbHOCTHBIA PUHIUI OOyUEHHUS.

CrpykTypa Kypca «Anredpa U Hayajga MaTeMaTUYECKOro aHaJIN3a» BKIIOYAET
CIIEYIOIME COJEPKATEIbHO-METOIUUECKHE JMHUU: «Yuciaa M BBIYUCICHUSY,
«DyHKIUYU U rpaukn», « YpaBHEHUs U HEpABEHCTBa», «Hauana maTremarnyeckoro
aHanu3a», «MHOXKecTBa U JIOTHMKa». Bce OCHOBHBIE COAECPKATENBHO-METOAUYECKIE
JUHUY M3YyYarOTCS Ha MNPOTSHKEHUU JBYX JIET OOy4YeHUs B CTaplled IIKOJIE,
€CTECTBEHHO AOIOJHSAA APYr APyra M IOCTEIIEHHO HACBIMASCh HOBBIMU TEMaMH U
pasaenaMu. JIaHHBIM Kypc SIBISIETCS. MHTEIPATUBHBIM, MOCKOJBKY OOBEIUHSET B
cebe colIep)KaHME HECKOJbKMX  MaTeMaTHMYeCKUX JUCLUIUIMH:  anredpa,
TPUTOHOMETPHS, MATEMATUYECKAN aHAIU3, TEOpUs MHOXKeCTB U Ap. [lo mepe Toro
KaK ydYalluecsl OBJIaJIEBalOT BCE 0oyiee MIMPOKHM MATEMAaTHYECKUM amnmnapaTroMm, y
HUX MOCIEAO0BAaTEeNIbHO (OPMHUPYETCS W COBEPILIECHCTBYETCS YMEHUE CTPOUTH
MAaTeMaTUYECKYIO MOJIEIIb PEAIBHOW CUTYalluU, IPUMEHATh 3HaHU, [10JyYCHHBIC B
Kypce «Anrebpa MW Hauyajla MAaT€MaTH4YECKOTO aHajau3a», Uil pelIeHUs
CaMOCTOATENBHO  C(OPMYJIMPOBAHHON MaTeMaTHMYECKOW 3aJayd, a 3aTeM
WHTEPIIPETUPOBATH MMOJTYyYECHHBIN PE3yJIbTAT.

CopepxarenpHO-MeTOAUYECKasT JUHUSA «YHHCla W BBIYMCIICHUS) 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB HCIOJIb30BaHUS JACUCTBUTEIBHBIX YHUCEI, KOTOpPOE ObLIO
HA4yaTO B OCHOBHOW mIKoyie. B crapmieil mikone oco0oe BHUMaHUE YJIESETCS
(GOpPMHPOBAHUIO MPOYHBIX BBIUMCIUTENBHBIX HABBIKOB, BKIIOUAIOIIUX B ce0s
UCIIOJIb30BAHUE Pa3IMYHbIX (OpM 3alMuCU  JEHCTBUTEIBLHOTO YHUCIA, YMEHHUE
PaUMOHAIIBHO BBINOJHATH JEHCTBHUA C HUMH, JEJNaTh IPUKHUIKY, OLIEHUBATH
pe3ynbraT. OOydyarommuecs TMOMy4YarOT HaBBIKM NPUOIMKEHHBIX BBIYMCICHU,
BBINIOJIHEHUS JEHUCTBUU C 4YHUCIaMH, 3alUCaHHBIMM B CTaHIApTHOM (Qopme,
MCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUST M HEPABEHCTBA» PEATU3YETCS HA IPOTSHKEHUU BCETO
oOyueHusi B cCTaplied IIKOJe, IOCKOJbKY B KaXJOM paszfese MporpamMMbl
IPEIyCMOTPEHO pEIIeHHWEe COOTBETCTBYIOMIMX 3aaay. OOywaromiyecs OBIIaJeBaIOT
pa3IMYHBIMM METOAAMHU PELICHUs LENbIX, PAalUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTAQpU(PMUUECKUX U  TPUTOHOMETPUUECKUX  YpPaBHEHUH,
HEPABEHCTB U UX cUCTEM. [losryyeHHbIe yMEHUSA UCTIOJIB3YIOTCS IPU UCCIEN0BAHNUN
GyHKIUI ¢ MOMOUIbIO MPOU3BOAHOM, PEIICHWH NPUKIATHBIX 3a/7ad U 3aJad Ha
HaxoXJIeHWe HauOOoNbIIMX W HAaWUMEHBIIMX 3HadeHu QyHkuuu. JlanHas
collep)KaTellbHasl JIMHUSA BKJIIOYaeT B ceds Takxke (OpMHpOBAHHWE YMEHUUH



BBIMIOJHATh pacu€Tel 1o ¢GopMysiaM, NpeoOpa3oBaHMs LEIbIX, PALUOHAIBHBIX,
UPPALMOHATIBHBIX WU TPUTOHOMETPUYECKUX BBIPAKECHHUH, a TakKe BBIPAKCHUI,
COJIEpKaIMX CTENeHW | JorapudMbl. bmaromaps u3ydeHuio anreOpamdecKkoro
MaTepurasa MPOUCXOIUT JaIbHEHIIIee pa3BUTHE aJITOPUTMUIECKOTO B aOCTPAKTHOTO
MBIIUICHUST ydaluxcs, (GOPMUPYIOTCS HABBIKM JIETYKTHBHBIX PaCCY>KICHHIA,
paboTBl C CHMBOJBHBIMU (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BHJIC PABEHCTB U HEpaBEHCTB. AnreOpa npemnaraet 3pQexTuBHbIC
WHCTPYMEHTBl I PEIICHUs TMPaKTHYECKUX W eCTECTBEHHO-HAyYHBIX 3ajad,
HATJISAIHO JEMOHCTPHPYET CBOM BO3MOYKHOCTH KaK SI3bIKA HAYKH.

CopepxxarenpHo-MeToMyeckass JuHuA «DyHkuuu W TpaduKu» TECHO
neperyieTaeTcsa ¢ JpYyrUMH JIMHUSAMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 334aET
[OCJIEI0BATEIbHOCTh U3YUEHHsI MaTepuaia. M3yueHue creneHHoH, oKa3aTeabHOH,
jgorapu(pmMUUECKO U TPUTOHOMETPUUYECKUX (PYHKIMHA, UX CBONCTB M IpaUKOB,
UCTIONb30BaHNe (PDYHKIMIA JJI PEUICHHs 3a/ad U3 APYTHX YYeOHBIX MPEIMETOB U
pealbHOM JKM3HM TECHO CBS3aHO KaK C MaTeMaTHMYeCKUM aHAJIW30M, TaKk M C
pelieHneM ypaBHEHUWH W HepaBeHCTB. llpu sTom Oosbllioe BHUMaHHE YICISIETCS
(OpMHUPOBAHNIO YMEHUS BbIpakaTh (POpMyIaMH 3aBUCUMOCTH MEXY Pa3InYHbIMU
BEJIMYMHAMH, MCCIEAOBATh IOJyYE€HHblE (YHKIHMHU, CTPOUTh HX TIpauKH.
Marepnai 3Toi CoaepKaTeIbHON JINHUY HAllEJICH HA Pa3BUTHE YMEHUM U HABBIKOB,
MO3BOJIAIONIMX BRIPAKATh 3aBUCUMOCTH MEXIY BEIHMUYMHAMHU B Pa3iIHuHON (opme:
aHaNIUTUYECKOM, rpaduyeckod u cioBecHOM. Ero wusydenue crocoOCTByeT
Pa3BUTHIO QJITOPUTMHUYECKOTO MBIIIUICHUS, CIIOCOOHOCTH K OO0O0OIIEeHUI0 U
KOHKPETHU3AI[1H, UCII0JIb30BAHUIO aHAJIOTHI.

CopmepxxarenpHast nuHHS «Hadama maTemMaTHueckoro aHaim3a» IMO3BOJISIET
CYIIECTBEHHO PACIIUPUTH KPYr KaK MaTeMaTUYECKUX, TaK W MPUKIATHBIX 3a7ad,
JOCTYIHBIX OOYYarOIIMMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTb MCCIEAOBATH U
CTpouTh Tpaduku QYHKIUNA, ONpeAeNsTh WX HauOOJbIIME W HAUMEHBIIUE
3HAYCHUs], BBIUMCIATH IUIOMIAAM (Uryp U OOBEMBI TN, HAXOIWUTh CKOPOCTH U
yCKopeHusi TporieccoB. JlaHHas conepikareibHas JUHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUS MAaTEMaTHUECKUX MOJIEJe pealbHbIX CUTYaIlHid,
HAXO0XKJICHUS HAWJY4IIero pelIeHUs B MPHUKIATHBIX, B TOM YHCJIE COLMAIBHO-
HPKOHOMHUYECKHUX, 3a7auax. 3HAKOMCTBO C OCHOBaMH MaTe€MaTHYECKOIO aHajlu3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO, (POPMaTbHO-IOTUYECKOTO U KPEATUBHOIO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUW pPACIO3HABATh TMPOSIBICHUS 3aKOHOB
MaTeMaTUKd B Hayke, TEXHMKE M HcKycctBe. OOywarommuecs y3HAIOT O
BBIIAIOIINXCS PE3yJIbTaTaX, MOJYUYEHHBIX B XO/I€ PA3BUTHUS MaTEeMAaTUKH KaK HAyKH,
U X aBTOpax.



CopepxarenpbHO-MeTOAMYECKasl JTMHUS «MHOXKeCTBa U JIOTMKa» B OCHOBHOM
NOCBSLIEHA  3JEMEHTaM  TEOPHUH  MHOXKECTB. Te€OpeTUKO-MHOKECTBEHHBIE
MPE/ICTAaBIICHUS] TIPOHU3BIBAIOT BECh KYpC IIKOJBbHONW MaTeMaTWKH U Mpeaiarator
HanOoJiee YHUBEPCATbHBIN A3BIK, 0ObEIUHAIONINN BCEe pa3fiesibl MaTeMaTUKUA U €€
NPWIOKEHUH, OHU CBS3BIBAIOT pa3HblE MAaTEMAaTUYECKHUE JUCUUIUIMHBI B €IHHOE
nenoe. IlosToMy BaKHO 1aTh BO3MOXHOCTH IIKOJIBHUKY HMOHMMAaTh TEOPETHUKO-
MHO>KECTBEHHBIM S3bIK COBPEMEHHOM MAaTeMaTHUKA M HCIOIb30BaTh €ro s
BBIPKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa ¥ Hayajga MaTeMaTHUYECKOrO aHajIu3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBBl ~MAaTEMaTUYECKOTO  MOJEIUPOBAHMS, KOTOpPBIE  IMPU3BAHBI
copMUpPOBATh HABBIKK MOCTPOEHUS MOJIENIEH PEeabHBIX CUTYaIUil, NCCIeTOBAaHUS
ATUX MOJIEJe C TMOMOIIBI0 amnmapara aareOpbl U MaTEeMaTHYECKOTO aHajiu3a U
WHTEPIIPETALNUN TOJIYYEHHBIX pe3yibTaToOB. Takue 3a1aHus BIUIETEHBI B KaXKAbIA U3
pa3zie’oB NPOrpaMMBbl, IOCKOJIBKY BECh MaTeprall Kypca MMPOKO UCIIOIb3YEeTCs IS
pelieHus] NPUKIAAHBIX 3a7ad. llpu pemieHnH peasbHbIX NPAKTUYECKUX 3aaad
yyaliydecs pa3BHBAIOT HAOIIOAATENIbHOCTh, YMEHHE HAaxOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MHCIOJNB30BaTh AaHAJIOTHIO, 0000mAaTh U KOHKPETHU3UPOBATH
npobiemy. JlesTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/lay OpraHU3yeTCs B MPOLECCe M3YUYEHHUS BCEX TeM Kypca «Airedpa v Haudana
MaTEMaTUYECKOTIO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOGHOM miiaHe Ha H3ydeHHE Kypca anreOpbl M Hadajl MaTeMaTHU4eCcKOro
aHanu3a Ha 0a30BOM ypOBHE OTBOJUTCA 2 4yaca B Henmento B 10 kimacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbsupie uncna. OOBIKHOBEHHBbIE U JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoHaNbHBIMU YHCTIAMU, TPe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckre omnepalndd ¢ JIeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYUCIICHUN.

Crenenp ¢ 1ensiM  mokazareneM. CranpaptHas  ¢opMma  3alucu
JNEeUCTBUTEIBLHOIO yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypasJlbHOM  cremeHu.  JlelictBus ¢
apu(PpMETUIECKUMH KOPHSMH HAaTypaJIbHOM CTENIEHHU.

CuHHyC, KOCHHYC UM TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOI'O apr'yMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU .

IIprMeHeHne ypaBHEHM U HEPABEHCTB K PELICHUIO MAaTEeMAaTHYECKHUX 3a1ad
W 3a]1a4 U3 PA3IMYHbIX 00JacTel HAYKH U PeabHOU KU3HH.

DyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amaHus Gyukuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

ObnacTh onpeneneHus U MHOXECTBO 3HaueHUi pynkuuu. Hymm ynkuuu.
[TpomexxyTku 3HaKOMOCTOAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpauK KOpHS N-Oi CTENEHHU.



TpuronoMmerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

ApudmeTrnueckast 1 reOMETpHUECcKas Mporpeccur. beckoHeuHo yObIBaromias
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Vcronb30BaHME MPOrpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

MHoxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Dilnepa—BenHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO ammnapara Uil ONUCAHUS PEaTbHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

Harypanbuble u niensie yncina. [Ipu3Haku 1eIMMOCTH LENIBIX YHACEIL.

CreneHb ¢ pallMOHAIBHBIM NOKa3aresneM. CBOKCTBA CTENCHH.

Jlorapudwm yucna. JleciTuuHbie U HATypaJbHBIE JIOTaApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPaBHEHHS M HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX ypaBHEHHN. PellleHne NpUKIagHbIX 33/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W  HEPAaBEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3MyHbIX 00JacTel HayKu WU peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyHkuuu. [IpomMexyTkm  MOHOTOHHOCTH
byHkuuu. MakcuMymbl U1 MUHUMYMBI (QyHKUMUA. HaunOounbliee u HauMmeHblIee
3HaueHUEe (PYHKIIMHU HA IPOMEKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOMCTBA U TPAPUKH.

[TokazatenbHas u morapudmuyueckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadvkoB QYHKIMNA JJIsI peHICHHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Wcnonp3oBanne rpadukoB (QYHKIUN IS WCCICIOBAHUS TPOIECCOB U
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3ajady U3 JIPYTUx Y4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB ISl PEIICHUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudeckuii u  (QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTapHBIX  QyHKIUH.  DopMysibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxk/ieHne HanbopIero 1 HAaMMEHbBILIETO 3HaueHUsl PYHKIIMHU Ha
OTpE3KE.

[IpuMeHeHnEe NTPOU3BOOHOM UL HAXOXKICHUS HAWIY4IlIEero pPELICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpas3HbIX.

Wurerpan, ero reoMeTpudyeckuid ©u (usmdeckuid cmbicia. Boruucienue
uHTerpana no gpopmyie Hetorona—JleliOHuna.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 mpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHUKCHHC Ha YPOBHEC CPCIHCTO 06HICFO 06p330BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3YIOTC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocs Kak aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOINECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaXIaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHYecKO€ BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYTUX HayKaX, TEXHOJIOTHsX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U ICSATEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DCTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM acCIeKTaM Pas3JIMuHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (370pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); ¢bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuuHbiM  chepam  MPO(EecCHOHATBHOW  AESTENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO HA MPOTSHKEHUU BCEU MKU3HH; TOTOBHOCTBIO K aKTUBHOMY
Y4aCTHIO B PEIICHUHN IPAKTUYECKUX 3a]1a4 MaTEeMaTUYECKON HAIPABICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COI[MAJIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
CpeIbl, OCO3HaHWEeM TJ00aJbHOTO  XapakTepa HSKOJOTHYECKHX MpoOliem;
OpHUEHTAlMe HAa NPUMEHEHHE MATEMATHYECKMX 3HAHUM JUIA pElIeHUs 3a7a4 B
0o0JaCTH OKpy’Karomieil cpefpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPY KAIOLIEH CPEIbI.

[{eHHOCTH HAYYHOT'O IMO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOUIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTeMaTUYECKON HayKH Kak c(epbl UYelIOBEYECKON MAeATEeIbHOCTH, 3TaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS UMBWIM3ALMHU; OBJAICHUEM SI3BIKOM
MaTeéMaTUKU ¥ MATeMaTUYECKOW KyJIbTYpOM KaK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYUIIECTBIISATh INPOEKTHYK0 M HCCIEHOBATEIBCKYIO AEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  HNpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTpENCIICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(ukanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYJIUpPOBaTH MW  NPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJIATH ~ MAaTEMAaTHMYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHH M, YMO3aKIIIOUEHH 110 aHATIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (TPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIbBL;

BBIOMpATh Ccroco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB peIICHUSA, BBHIOMpATh HamboJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKiue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIEOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUE;

IPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
Oo0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaMU;

CaMOCTOSITeNIbHO (OPMYJIUPOBAaTh 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarueii:

BBISIBIIATH JePUIMTH UHPOpPMAIIUU, JAHHBIX, HEOOXOAMMBIX IS OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpPOBaTh UH(POPMAIINIO, IPEACTABIATH €€ B pa3IMUHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUUuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOpMaIuu 110 CaMOCTOSITEIILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KOMMyHukamueénwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO01uienue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX U NHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ybTar;

B X0JI€ 00CYKIeHU 3a7jaBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJICH, HAIlEJIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3iM4yMe€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM opme popMyIUpOBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHd  3aJadyd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HCIOJb30BaThb  MPEUMYIIECTBA  KOMaHJIHOHM U
WHIUBUTYyJIbHON pabOThI MPY PENICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padboT, JOTOBAPUBATHCA, 00CYXKIATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dI€HAMHW KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJa/Ja B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pediIekcuu Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yibTara pelieHuss MaTeMaTHYeCKON 3a1a4H;



e TNPEABHAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IIPU PELICHUH
3a7a4M, BHOCUTb KOPPEKTHBBI B [IE€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OIITMOOK, BHISIBIICHHBIX TPYIHOCTEH;

e OICGHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne y4eOHOTO Kypca «AnreOpa U Hayalla MaTeMaTHYECKOTO aHAIIN3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00eCrednBaTh JOCTHIKCHUE
CIICTYIOIINX MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MOHATUSAMM: PALMAOHAIBHOE W JACHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MpPaBUiia OKPYTJIEHUS,
JIeTaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIYNCICHHMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJBIM IOKAa3aTelieM; CTaHIapTHas
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
WCITIOJIB30BaTh MOAXOASANIYI0 (DOpPMY 3aIlUCh IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMH: CHHYC, KOCHHYC U TaHT'€HC IPOU3BOJIBHOIO YIJIa;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
paLOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsTh mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HpPPAlMOHATBHBIX
BBIDQXKECHWH M  pellaTh OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UPpaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YypaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTe HAyKH U PeabHOU KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXEHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJadyH, KCCIEA0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpEe/EeNIEHUs] M MHOXECTBO 3HayeHH (QyHKuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBarh NOHATUAMU: YETHOCTH W HEUYETHOCTh (QYHKIUM, HYJIU
(YHKINHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBathk rpaguky GyHKIUHN U1 pelieHns ypaBHEHHA.

CrtpouTs U 4uTaTh rpa@UKu JTUHEHHON (PYHKIMU, KBAAPATUUHON (PyHKIINH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBate rpaduku (QYHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTU MEXY BEIUUYNHAMH.

Hauaja maTeMaTH4yecKoro aHajimu3a

OneprpoBaTh TOHATHUAMHU: TOCIEAOBATEIBHOCTh, apupMeTHUecKas u
reoMeTpUYecKas Iporpeccum.

OmnepupoBarh MNOHATUSAMM: OECKOHEUHO YOBbIBalOLlas Te€OMETpUYeCKas
nporpeccusi, cyMMa 6€CKOHEYHO yObIBAIOIIEH reOMETPHUECKON MPOTPECCHH.

3anmaBath MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIIENOBATEILHOCTEN U NPOTPECCUM ISl PEIICHHUS
pealibHBIX 33aJa4 MPUKJIAJHOTO XapaKTepa.

MHuo:xecTBa H JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIECHUH 3a4ad M3 APYIHX Y4eOHbIX
IPEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHHE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IEJIO€ YHCIO; HCHOJIb30BAThH
MPU3HAKU JICJIMMOCTH LIEIBIX YUCEN, PA3JI0KEHHUE YHCJIAa HAa MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE U HATypajbHBIC
JorapupMsl.



YpaBHeHMS U HEpaBeHCTBA

[IpumensaTy cBoiicTBa CcTemeHM il MpeoOpa3oBaHUs — BBIPAKEHUM;
ONEPUPOBATh TOHATUSAMM: IOKA3aTEIBHOE YPAaBHEHHWE W HEPABEHCTBO; pElIaTh
OCHOBHBIE THIIBI II0KA3aTENIBHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl  BBIPAKEHUHM, COAEpXKAIUX JOrapu(Mmbl;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHH U HEPABEHCTB.

HaxonuTp pemenns MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILICHHUE;
UCITIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemreHnsi NpoCTENIINX CUCTEM M COBOKYIIHOCTEW PalMOHAJIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MonenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
MCCJIEN0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM allapara anreopsl.

DOyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMH: [EepUOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH ()YHKLUMH, TOUYKH OHKCTpeMyMa (yHKUMH, HauOoJbliee U
HauMEHbIlIee 3HA4YCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEeI0BAHMS (PYHKIMH, 3aJaHHOU rpauKOM.

OnepupoBaTh MOHATUAMH: TpadUKU NOKA3ATEIbHOH, JIOrapu(pMuU4ecKkoil u
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIb30BaTh UX JUIA PEIICHHS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Ucnonw3oBaTh rpadukd QyHKIMA IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCHUILINH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKLMS; TPOU3BOAHAS (DYHKIINH;
UCITI0JIb30BaTh F€OMETPUUYECKUI U (PU3UUECKUI CMBICI MPOU3BOHOM AJI pelIeHUs
3aj1ay.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIATH TPOU3BOHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHII.

Hcnonb30BaTh MPOU3BOAHYIO AJIA HUCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIEI0BAHUS K MOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh TMOHATHSMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3NUECKUN CMBICI UHTErpaia.



Haxoauts mepBooOpa3Hbie 3J€MEHTAPHBIX (HYHKIUH; BBIYUCISATH MHTETpall
no popmyne Horotrona—Jlenbuua.

Pemarpy npuknagHble 3a7add, B TOM YHUCIE COIMAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudpoBbie)
Kontpoabhubie | IlpakTnueckue
n/n NpOrpamMmbl Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MHoxecTBa pallMOHAIBHBIX U
1 eHCTBUTEIIbHBIX Unces. ParmoHanbHbIC 14 1 bubmorexa LHOK
A -rat https://m.eds00.ru/1568aba3
ypaBHEHHUS U HEPABEHCTBA
5 Oyukiuu U rpaduku. CTeneHs ¢ HelbM 6 bubnnoreka [JOK
MoKa3areyiemM https://m.edso00.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1 bubnnoreka [JOK
WppanmnonanbHble ypaBHEHHS M1 HEPABEHCTBA https://m.edso00.ru/1568aba3
DopmyJibl
4 TpUrOHOMETpUU. TpUroHOMETpHUYECKHE 22 1 bubmmorexa [JOK
P puH.2p P https://m.edsoo.ru/1568aba3
YpaBHCHHUS
5) [TocnenoBaTenbHOCTH M MPOTPECCUN 5 bubmorexa HOK
A porp https://m.edso0o.ru/1568aba3
6 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 3 1 bubnnoreka [JOK
3HAHUU https://m.edso0o.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Kourpoububie | IIpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
CreneHsb ¢ pallMOHAIBHBIM [10KA3aTEIEM.
1 [TokazarenpHas ¢pynknus. [lokazarenbHbie 12 1 bubmmorexa LIOK
Y HIIH. https://m.edsoo.ru/f11c4afd
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIHUA.
2 HorapngMquCKHe (byaB:eHI/I}I u 12 bubmmorexa LOK
P P https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
TpuronomeTrpuueckue GyHKIUH U UX
3 rpa(bI/IKI/I T EIFOHOMeTquecLIIme 9 1 bubmmorexa [JOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
bu6mmoreka [IOK
4 IT T i 24 1
POMSBOIHAA. LIPHMEHCHIC HPOHIBOAHOM https://m.edsoo.ru/f11c4afd
bu6nmoreka [JOK
5 " 9
FITCTPAI H £10 IPHMEHEHIA https://m.edsoo.ru/f11c4afd
. bubnuotexa [JOK
12 1
6 Cueremst ypasreriil https://m.edsoo.ru/f11c4afd
7 HarypanbsHble U 11e7bIe yucia 6 bubmmorexa [TOK
P i https://m.edsoo.ru/f11c4afd
3 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 18 9 bu6mmorekxa [IOK
3HaAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBanus
pe3yJbTarta
1 Yucna v BBIYUCIICHUS
11 OnepupoBaTh MOHATHSIMH: pPAlMOHATBHOE M JACHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs U JACCSATHUYHASI IPOOb, MPOIICHTHI
12 BoimonusaTe  apudMeTHueckre Omepanud ¢ PalUOHAIBHBIMH U
' JIEHCTBUTEIIbHBIMU YUCIIAMH
. BoimonuaTe  mpuOMMKEHHBIE  BBIYMCICHUS, HMCIOJB3yS  IpaBHIIa
' OKpYTJICHUS, JCJIaTh MPUKHUAKY U OLEHKY PEe3yJIbTaTa BHIYUCICHUIN
OnepupoBaTh MOHATUSIMU: CTEIIEHD C IIEJIBIM IOKa3aTeaeM, CTaHAapTHas
14 dbopMma 3anucu AeWCTBUTEIBHOIO YMCIA, KOPEHb HATYypalIbHOU CTENEHHU;
' UCTIOJIB30BATh MOAXOAIIYI0 (OPMY 3alHCH ACHCTBUTEIBHBIX YHCEN IS
pelIeHUs] TPaKTUYECKUX 3a]1a4 U MPEICTABICHUS JaHHBIX
OrnepupoBaTh MOHATUSIMHU: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIHHOTO
1.5 yIiia; HCIOJIb30BaTh 3allMCh TMPOM3BOJILHOTO yria uepe3 oOpaTHbIC
TPUTOHOMETPUYECKHE DYHKITMU
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh NOHATHUSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO, 1IENOE,
2.1 paloHalIbHOE, UpPpaLMOHATIBHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
59 BreimonasaTe  mpeoOpa3oBaHMsl TPUTOHOMETPUUYECKHX BBIPAKEHUH U
' pemaTb TPUrOHOMETPUUYECKHUE YPaBHEHUS
BrImonmHATE TpeoOpa3oBaHus ETbIX, PallMOHATBFHBIX U UPPAIMOHATBEHBIX
2.3 BBIDOKEHHM H peraTh OCHOBHBIE THIBI 1ETBIX, PAIMOHAIBHBIX H
MPPALMOHATILHBIX YPaBHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHS W HEPABEHCTBA JUIsI PEIICHHS MaTEMaTHYECKHX

3aaa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU




MonenupoBaTh peajbHble CUTYallUd Ha S3bIKE alnreOpbl, COCTaBISATh

2.5 BBIPA)KEHUS, YPAaBHEHHUs, HEPABEHCTBA IO YCIOBHUIO 3a/1a4M, UCCIIE0BATh
MOCTPOCHHBIE MOJIEIIU C HCTIOIb30BAHUEM allfapara aireopsl
3 OyHKIMU U TpaduKu
OnepupoBaTb MNOHATUSAMH: (YHKIHS, CIIOCOOBI 3amaHus (QyHKIHH,
3.1 00J1acTh ONpEACNICHUs] M MHOXKECTBO 3HAaueHUW (QYHKIUHU, Tpaduk
(byHKIMHU, B3aUMHO 0OpaTHbIe (QYyHKIHH
39 OnepupoBaTh MOHATHSAMH: YETHOCTh U HEUYETHOCTh (YHKIMH, HYJIU
' (byHKINHN, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonb3oBate rpaduky QyHKIHHA 111 pELICHUs] ypaBHEHU
34 Ctpoutb u uuTaTh TrpaQuKd JHUHEHHOW (YHKUMH, KBaJpaTUIHON
' (GyHKINHU, CTENeHHON (DYHKIMH C IIeTTBIM TIOKa3aTelIeM
Hcnons3oBath rpadukul (QYHKIUI A7 HCCIEAOBAHUS TPOILIECCOB U
35 3aBUCUMOCTEH NpH pEeIIeHUH 33734 M3 APYTUX y4eOHBIX MPEIMETOB U
' peaibHOM  JKM3HM, BBIpaXaTb (OpPMyIaMH 3aBUCHMOCTH  MEXKIY
BEIIMYMHAMU
4 Hayana maremaTndeckoro aHanusa
i1 OnepupoBaTh TOHATUAMU: TOCIEIOBATENILHOCTh, apupMeTHdecKas u
' reOMETPHYECKas IPOTPECCHH
OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBalOIlas TeoMeTpuyecKas
4.2 nporpeccusi, CcyMMa OecKOHEYHO  YyObIBarolled  reoMeTpudecKoi
POTpPECCU
4.3 3agaBarh MOCIEI0BATEIbHOCTH PA3JIMYHBIMU CLIOCO0AMU
44 Hcnonp30Barh CBOMCTBA TMOCIEAOBATEIBHOCTEN M MPOTPECCUU IS
' peleHHs peabHbIX 3aj]au MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa 1 JOruKa
5.1 OrnepupoBaTh NOHITHSAMU: MHOXKECTBO, OTIEpPAIIUN HaJl MHOYKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar il  OINUCAHMA
5.2 peambHBIX TPOIECCOB W SIBICHUH, TPU pEIICHWH 3afad W3 JPyTUX
y4eOHBIX IPEAMETOB
- OnepupoBaTb  MOHATUAMHU:  OIpENEIEeHUE, Teopema,  CIEICTBHE,

J0Ka3aTcJIbCTBO

11 KIIACC




Kon

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM

NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJbTarTa
1 Yucia v BBIYUCIICHUS
OnepupoBaTh MOHATUSMHU: HATypalbHOE, LIEJI0€ YHUCIIO; HCIO0JIb30BaTh
1.1 IIPU3HAKN JEJIMMOCTH LEIBIX YHCEN, Pa3JIOKEHHE 4YKCIa Ha IIPOCTHIC
MHOKUTENH JUIsl pELICHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PALlMOHAIBHBIM [TOKA3aTeIeM
13 OnepupoBaTb  MOHATUSAMH: Jorapu(dM  UYWCIA, JIECATHUYHBIE H
' HaTypaJbHbIE JOrapu(pMbl
2 VYpaBHEHHUsI U HEPABEHCTBA
[IpumeHsITH CBOMCTBA CTENEHU JJI1 NIPeoOpa3OBaHUsl BbIPAKECHUI,
2.1 OIEpUPOBATH IOHATUSAMM: IOKA3aTEJbHOE YPAaBHEHHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI [T0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BeimonuaTe npeoOpa3oBaHus BBIPAXKEHUH, COAEPIKAIIUX JIOrapu(MBbL;
2.2 OIEpUPOBATH MOHATUAMMU: JIOTAPU(PMUUIECKOE YPABHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTApU(PMHUUECKUX YPaBHEHUN 1 HEPABEHCTB
2.3 Haxoauts perieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTb NOHATHUAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH U €€
2.4 pEIlIeHNe; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHWM [UIsl pEIICHHUS
MIPAKTUYECKUX 3a7a4
25 Haxogute  pemieHMss NpPOCTEHINMX CHCTEM U COBOKYITHOCTEH
' paloHaIbHBIX YPABHEHUN U HEPABEHCTB
MonenupoBaTh peanbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTaBIATH
26 BBIPQXCHMSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI II0 YCJIOBHIO 3aJa4H,
' UCCIIEI0BaTh TOCTPOEHHBIE MOJEIM C HCIOJb30BaHHWEM armapara
anreOpbl
3 OyuHkImn 1 rpaduKu
OnepupoBaTb MOHATHSMU: [EpUOAWYECKass (QYHKIHSA, MPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIIMH, TOUKH IKCTpeMyMma (DyHKIIMH, HauOoJbIlee U
' HalMEHblIee 3HaYeHHUs] (PYHKIMU Ha MPOMEXKYTKE; UCIOIb30BATh UX JUIS
uccien0BaHus (yHKIUH, 33laHHOM rpagukom
39 OnepupoBaTh NOHATHAMHU: Tpa(UKH MOKA3aTEIbHOM, JOrapuPpMUUECKON U

TPUTOHOMETPUYECKUX (DYHKIMHA; W300pakaTb HMX Ha KOOPIMHATHOM




TUIOCKOCTH U UCTOJIb30BATh JIJIsl pEIlICHUs] YpaBHEHUI U HEPAaBEHCTB

H300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKku JTHHEHHBIX

3.3 YpPaBHEHUH M HCIIOJIb30BATh MX JJI PELICHUS CHUCTEMBbl JIMHEWHBIX
ypaBHEHUU
34 Hcnonb3oBare rpaduku (GYHKUMNA 11 UCCIEAOBAHHS MPOIECCOB U
' 3aBUCUMOCTEH U3 ApyruxX y4yeOHBIX TUCILMILINH
4 Hayana maremaT4eckoro aHanmsa
OnepupoBaTb MNOHATUSAMH: HENpepbIBHAas (YHKIHA, MPOU3BOIHAS
4.1 (YHKIMH, HCIOJIb30BaTh T'€OMETPUYECKHH H  (U3UYECKUN CMBICI
IIPOU3BOJHOM JUIS pelleHUs 3a1a4
49 Haxonuth  mpou3BOAHBIE  3JEMEHTApHBIX  (QYHKIMHA,  BBIYUCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BECHUS, YACTHOT'O (DYHKIUI
Hcnonb30BaTe NPOM3BOJHYIO Ul HCCIEAOBaHUS  (QYHKUMU Ha
4.3 MOHOTOHHOCTb U IKCTPEMYMBI, IPUMEHATh PE3YyJIbTaThbl UCCIAEAOBAHUS K
HOCTPOCHMIO IPahuKOB
w Hcnonp30BaTh TPOM3BOJHYIO [UIsl HAXOKICHHSI HaWIy4IlIero pelieHus B
' IIPUKIIAJIHBIX, B TOM YHCJIE COLUAIIbHO-DKOHOMUYECKHX, 3a7jauax
A5 OnepupoBaTh MNOHATUAMU: MepBOOOpa3Has W UHTErpajg; IOHUMATh
' reOMETPHUECKUI U (PU3NIECKUN CMBICII MHTETpaa
46 Haxoauts nepBooOpa3Hble 3JIEMEHTapHbIX (YHKIMHA, BBIYUCIATH
' uHTerpai mno gopmyne Hetotona — JleitOnuma
47 Pemarp npukiaaHble 3a1a4d, B TOM YHCJIE COLMATIbBHO-IPKOHOMUYECKOTO

u (I)I/I3I/ILI€CKOI‘O XapaxkTepa, CpeACTBAMU MATEMATUYCCKOT'O aHaJIn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Yucna u BIYUCIIECHUS
Panyonanenele  yuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JpOOH, IPOLECHTHI,
OeCKOHEUHBIE  TMEepHOAMYECKHe  JpoOu.  ApudmeTHdyeckue  Omepamuu ¢
11 paLMOHATIBHBIMU YHMCIIaMM, IPeoOpa30BaHUs YUCIOBBIX BblpakeHuil. [Ipumenenue
npoOeil M MPOLEHTOB JUIS pEIICHUsS MPUKIAIHBIX 33/a4 M3 Pa3IUYHBIX OTpaciel
3HAHUM U peAIbHOM )KU3HU
JerictBuTenbHble  4yMcia.  PanMOHaJIbHBIE W HPpPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu C JACHCTBUTEIbHBIMM uduciaaMu. [IpuOiamxkéHHble
BBIYMCIICHHS, TPABUJIa OKPYTIICHHS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYMCIICHHUH
Crenenp ¢ mensiM mokaszareneM. CrtangapTHas (opma 3amucH JIeiCTBUTELHOTO
13 yucia. Mcnonb3oBanue noaxozsmed GopMbl 3anucu AEHCTBUTEIbHBIX YHUCEN IS
pelIeHus MPaKTHYECKUX 3a7a4 U MPEICTABICHHS JAHHBIX
14 Apudmernueckuil KOpeHb HaTypajbHON creneHH. JeHcTBUs ¢ apupMeTHYECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
15 CuHyc, KOCMHYC M TAaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apTryMEHTa
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 ToxxaecTBa U TOKJIECTBEHHBIE TPEOOpa3OBaHUS
95 [Ipeo6paszoBanue TPUTOHOMETPUYECKUX BBIPa)KCHU. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
93 VYpaBHeHUe, KopeHb ypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBa. MeToj
' WHTEPBAIOB
2.4 Pemienue nensix U ApoOHO-PAIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Pemrenne nppalimOHaIBHBIX YPaBHEHNUN U HEPABEHCTB
2.6 Pemenune TpuroHoMeTpruUeCKUX ypaBHEHUI
27 [IpumeHeHne ypaBHEHHI 1 HEPABEHCTB K PEILICHUIO MaTeMaTUYeCKUX 3aJa4 U 3a1a4

U3 pa3IMyYHBIX 00NacTel HAyKH U pealbHOM KU3HU




3 DOyHKINUK U TpaPUKH
31 OyHknus, crnocoObl 3amanus ¢yHkuuu. ['padux ¢yHkuuu. B3zaumuHO oOpaTHBIC
. byHKIIUN
32 OOnacTe omnpeaeneHUs MW MHOXECTBO 3HaueHul ¢yHkumu. Hymn ¢dyHxum.
' [IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIC (PYHKIIUU
33 CreneHHas (yHKUMA C HaTypaJbHbIM M IeJbIM Ioka3areneM. E€ cBoiictBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0i cTereHN
34 Tpuronomerpudeckas OKPYKHOCTb, ONpEACICHUE TPUTOHOMETPUUYECKHX (YHKIIMA
' YHCJIOBOTO apryMeHTa
4 Hauana matemaTndeckoro aHaausa
a1 [TocnenoBarenbHOCTH, CHOCOOBI 3afaHUs MoOcjenoBaTelbHOCTEH. MOHOTOHHBIE
' MOCJIEI0BATEIBHOCTH
Apudmernueckass W TEOMETpPHUECKash TPOrpeccud. beckoHedHO yObIBaromias
45 reomerpuueckass nporpeccus. Cymma OeCKOHEUHO YOBIBAIOIIEH I€OMETPHUYECKOM
' nporpeccuu. Dopmyna CIOXKHBIX TNPOLEHTOB. lcmonb30BaHue mporpeccuu Jyis
peleHts peabHbIX 3ajjay MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omnepauuu Haja MHOXxecTBamH. Jluarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETHKO-MHOKECTBEHHOIO armapara s ONHCaHUS peajbHBIX
NPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33J1a4d U3 IPYTHX YIEOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS
1 Yucna u BBIYMCICHUS
11 Harypanbnsle u nensie yncia. [Ipu3Haky AeIMMOCTH LEIBbIX YUCEI
1.2 CreneHb ¢ palioHaJILHBIM TOKa3aTeneM. CBOMCTBaA CTENIEHH
1.3 Jlorapudm uucna. /lecaTuynpie U HaTypajbHbIE JOrapupMbl
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHU, copepKaluX JOrapupmbl
’5 [IpeoOpa3oBanue BBIpAXKEHU, COACPIKAIIMX CTENEHH C PALlMOHATBHBIM
' rokazareseM




2.3

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 Iloka3arenpHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 Cucrembl JNMHEHHBIX ypaBHEHMI. PelleHne MNpUKIAIHBIX 3a4ad C I[IOMOIIbIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB
28 IIpuMmeHeHre ypaBHEHNH, CUCTEM U HEPABEHCTB K PEIIEHUIO0 MaTEMaTHYECKHX 3aJa4
' W 337124 U3 Pa3InYHBIX 00JIacTe HAYKH U PEANbHOM KU3HH
3 OyHKIMU U Tpaduku
Oynkuus. Ilepuonuueckue ¢yHkuuu. ITpomMexyTKM MOHOTOHHOCTH (DYHKIUH.
3.1 MakcumMymMbl 1 MUHUMYMBI (QyHKIMU. HaunOonblnee W HauMeHbIIEe 3HAYCHHE
(GYHKIMU Ha IPOMEKYTKE
3.2 Tpuronomerpudecknue GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [TokazarenpHas u norapudmuueckas GyHKINUU, UX CBOMCTBA U rpaduxu
3.4 Hcnonb3oBanue rpadukoB GyHKUMN A7 pellieHus] ypaBHEHHUH 1 JIMHEHHBIX CUCTEM
Wcnons3oBanne rpadukoB  QYHKIWA IO UCCICNOBAHHS  TPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT IPU pPEIIEHUM 3a7ad U3 JAPYTHX Y4eOHbIX
IIPEAMETOB U PEaJIbHOM KU3HU
4 Havana maTremaTnueckoro aHanmsa
4.1 HenpepbiBHble pyHKIIMU. METOA HHTEPBAIOB /IS peIlIeHUs] HEPABEHCTB
4.2 [IpousBonnas ¢pyHkuuu. ['eomerpuueckuil U GU3NUECKUIN CMBICI TPOU3BOIHOM
43 [IpousBonHbie 3yeMeHTapHbIX (yHKUUNA. DOpMyIJIbl HaXOXAECHHS IMPOU3BOJHON
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIUN
[IpumeHeHne NPOU3BOAHOM K HCCIENOBaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxaeHne HauOoNbLIero 1 HaUMEHBUIETo 3HaueHUs (QyHKIMH Ha
OTpe3Ke
IIpumeHeHne NPOU3BOAHON [UIsl HAXOXKJIEHUS HAWTY4IlIEro PEeLIeHNs B IIPUKIIAIHBIX
4.5 3aja4yax, s OINpeAeNieHuss CKOPOCTH Ipoliecca, 3aJaHHOro (opMmysnold win
rpaduKom
4.6 [TepBoobOpaznas. Tabnuia mepBooOpa3HBIX
47 WuTerpan, ero reomerpuueckuil 1 pusnueckuii cmbici. Beranciaenne uHTerpaia mno

¢dbopmyne Hetotona — JleitOnura




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

Brnagenne merogamu J0Ka3aTeNbCTB, alrOpUTMaMU pELICHUs 3ajady;
yMmeHue (opMyiupoBaTh U ONEPUPOBATh IOHATHSMHU: OIpEIeIICHHE,
aKCcuoMa, Teopema, CIEICTBUE, CBOICTBO, IPU3HAK, J0KA3aTENIbCTBO,
paBHOCWIIbHBIE (DOPMYIUPOBKHU; IPUMEHSATh UX; YMEHHE (OpMyIUpOBaTH
oOpaTHOe U TNPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH NPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINU;
MIPOBOAMUTH  JIOKa3aTeJIbHbIE PACCYXAECHMSI IMpU pPEIICHUU 3aj]ad,
OLIEHUBATh  JIOTMYECKYI0 IPAaBWIBHOCTb  PACCYyXJIEHHUH;  yMeHue
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpaLlUU HaJ
MHOXKECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmnapar JJis OIMCaHUs pealbHbIX MPOLIECCOB U SBJICHUHN U IIPU PEUICHUU
3aJa4, B TOM 4YHCIE M3 JPYTHX YYeOHbIX NPEIMETOB; YMEHHE
OIIepUpPOBaTh MOHATUIMU: Tpad, CBSI3HBIN rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHME 3a/laBaTh U OIUCHIBaTh TI'padbl pPa3TUYHBIMU

croco0aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMmenue ONCprUpoOBaTh IMOHATHAMU: HATYpaJIbHOC YHCJIO, LCJI0C YHCIIO,
CTCIICHb C LCJIbIM IMOKAa3aTeJICM, KOPCHb HaTypam,Hoﬁ CTCIICHU, CTCIICHDb
C pallnOHaJIbHBIM IIOKa3aTeCJieM, CTCIICHb C I[CI\/‘ICTBI/ITGJ'IBHLIM
IIOKa3aTeciieM, J'IOl"apI/I(i)M qucia, CHUHYC, KOCHHYC N TaAHI'CHC
NNPOU3BOJIBHOI'O YHCIA, OCTATOK II0 MOAYJII, pAalUOHAJIBHOC YHUCIIO,
HppauoOHAJIbLHOC YqHuCJIo, MHOXKECTBa HaTypaJIbHbIX, OECIIbIX,
pallnOHAJIbHBIX, HCﬁCTBHTeHBHLIX YHUCCII, YMCHHUEC  HCIIOJIb30BATh
IMpU3HAKHU OCIUMOCTH, HauMEHBIIHI O6IHHI>1 JACIIUTCIIb U HAaNMMCHBIICC
0611166 KpaTHOC, aJITOPUTM EBKJ’II/I)Ia IIpu pCHICHUHA 3aJia4d; 3HAKOMCTBO C
Pa3siInUHbIMHU IMO3UITHOHHBIMH CUCTCEMaMH CUHCJICHHUA, YMCHUEC
BBITIOJIHATh BBIYMCIICHHUE 3HAUCHUU W HpeO6p330BaHI/I$I BI)Ipa)KeHI/II\/’I co
CTCIICHAMHA H JIOFapI/I(I)MaMI/I, Hp606pa3OBaHI/I}I ,Z[pO6HO-paI_II/IOHaJ'IBHBIX

BBIPDQ)KCHUI; YMEHHE ONEPUPOBATh MHOHATHSAMU: IOCIEI0BATEIbHOCTD,




apupmeTHyecKast porpeccus, reoMeTpuyecKkas nporpeccus,
OeCKOHEUYHO yObIBaroIlas TeOMETpUYECKass IMPOrpeccHs; yMEHHE
3aJaBaTh [10CJIEA0BATEILHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dbopMyn; yMEHHE OIEpUpOBaTH MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMILIEKCHOTO
yucna, (¢GopmMa 3amMcHd  KOMIUIGKCHBIX 4YHcell  (TeoMeTpudeckas,
TPUIOHOMETpUYECKass M  aireOpanyeckas); yMeTb IPOU3BOJUTH
apupMeTHUeCKre IeHCTBUS C KOMIUICKCHBIMH YHCIIAMH; IMPUBOIAHUTH
IpUMEPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  4YMCEN;  ONEpPUpOBATH
HNOHATHSMM: MaTpuma 2x2 u  3X3, omnpeaenuTeNlb  MaTpPHUIIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBEICII OIIPEACIIUTEIA

YMeHue onepupoBarh IMOHATUSAMU: palMOHAIbHBIEC, UPPALUOHAIBHBIE,
MOKa3aTeJbHbIe, CTENCHHBIC, JIOTapu(pMHUYECKHE, TPUTOHOMETPUYECKHE
YPaBHEHHs U HEPAaBEHCTBA, MX CHUCTEMbBl; YMEHHE OIEpUPOBATH
MOHATUSIMHU: TOXJIECTBO, TOXJAECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PaBHOCHUIIBLHOCTH
YPABHEHUH, HEPABEHCTB WU CHUCTEM; YMEHHE pelaTb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBbI C IOMOINBIO Pa3IM4YHBIX NPUEMOB; peEIIATh
YPABHEHUsS, HEPABEHCTBA M CHUCTEMBbl C I[IApaAMETPOM; IIPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHUsS MAaTeMaTUYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00JacTel HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMM: (QYHKLIUS, YETHOCTh (DYHKIUH,
MEePUOJUYHOCTh (YHKIUHU, OTPAaHMUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (YHKIMH, HauOoJblllee U HaUMEHbIlee 3HAYEHUS
(yHKIIMU Ha MPOMEXKYTKE, HENpepbIBHAsA (PYHKIIUS, aCUMITOTHI Tpaduka
¢GbyHKUMHU, TIepBas ¥ BTOpas MPOU3BO/HAS (YHKIMH, T€OMETPUUYECKUH U
(¢u3nuecKkuii CMBICI TPOU3BOJHON, IEpPBOOOpa3Has, ONpPeIeIEHHBIN
UHTETpaj; yMEHHE HaXOJIUThb ACUMOTOTHI Trpaduka (QyHKUUH; YMEHHE
BBIUUCIISATh HPOU3BOJHBIE CYMMBI, IPOU3BEACHUSA, YAacCTHOTO U
KOMIO3ULMHU (YHKIUN, HAXOJUTh YpPaBHEHHE KacaTelbHOH K Trpaduky
(GyHKIMU; yMEHHE HAaXOJIWUTh IMPOU3BOJHBIE 3JEMEHTAPHBIX (DYHKLMIA;
YMEHHE UCMOIb30BaTh MPOU3BOJIHYIO sl HCCIeNOBaHUA (DYyHKIU,
HaxXOJUTh HAuOONbIINE W HAUMEHbIINE 3HauYeHUs (DPYHKUMH; CTPOUTH
rpadMKd MHOTOWIEHOB C HCIOJb30BAHUEM amapara MaTeMaTH4ecKOro
aHaJlM3a; TNPUMEHSATh TPOU3BOJHYIO I HAXOXKJEHHUS HaWIy4dIlero

pelicHUd B IMPUKIAJAHBIX, B TOM YHCJIC COUHUAJIbBHO-3KOHOMUUYCCKHUX H




(bU3MYeCKUX 3a/1auax; HaXOAUTh TUIOMIAAN U 00BEMBI (PUTYP C TIOMOIIBIO
HUHTCTpajia, NpUBOAUTE HNPUMCPBI MATCMATHUYCCKOI0O MOACIUPOBAHUA C

oMouIbI0 Qg depeHnanbHbIX YpaBHEHHHA

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKUUH, oOOpaTHas
GbyHKIMA, KOMIO3UIUSA (YHKUWH, JMHEHHas (QyHKIHS, KBaJIpaTU4HAs
byHKUHA, panMoHaIbHasI byHKUHA, CTEIeHHas byHKUM,
TpUrOHOMETpHUUYeckre  (QyHKIUH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMH, [OKa3aTelabHas M Jorapugmuueckas (QyHKIMH; YMEHHE
CTpOUTH TpapUKH H3YUYCHHBIX (YHKUUH, BBIIOJIHATH NMPEOOpPa3OBAHHS
rpaduKoB (GYHKIMH, UCIIOJIB30BaTh I'paMKH AJIs U3yUEHHs IPOLIECCOB U
3aBUCUMOCTEH, MpU pEIIeHUH 3a7ad U3 APYTruX Y4eOHBIX MPEIMETOB U
3aJa4 U3 peallbHOW >KU3HU; BBIpAXKaTh (JOpMYJaMH 3aBUCUMOCTH MEXTY
BEIMYMHAMH; WCIIOJNB30BaTh CBOMCTBa W Tpaduku QyHKOUA Is
pelleHys ypaBHEHH, HEpaBEeHCTB U 3a/1a4 ¢ MapamMeTpaMy; U300pakaTh
Ha KOOPJAMHATHOM IIOCKOCTM MHOXECTBA PEIICHUH YpPaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3a/laddl pPa3HbIX TUIOB (B TOM YHCJE Ha
IPOLEHTHI, JIOJIM U YacCTH, HA JBUXKEHHE, pabOTy, CTOUMOCTh TOBAapOB U
yCIIyT, HaJIOTH, 33J1aui U3 00JIaCTH yIPaBJIEHUS JUUYHBIMU U CEMEHHBIMU
(uHaHCaMH); COCTaBJIATh BBIPAKEHUS, YpaBHEHHs, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIIOBUIO 3a/layM, MCCIEN0BaTh IIOJYyYEHHOE DPEIIECHUE U
OLIEHUBATh IPaBIONOAOOHOCTh pPE3yJbTATOB; YMEHHE MOJEIUPOBAThH
peanbHble CUTyallMM Ha S3bIKE MATEMAaTHUKH; COCTABIIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBHIO 3aJa4H,
HCCIIE0BATh IIOCTPOEHHBIE MOJCIM C HCIOJB30BAHMEM aIlapara

ayreOpbl, HHTEPIPETUPOBATh MOJYyYSHHBII pe3yabTaT

YMeHue oneprupoBaTh MOHATUSAMU: CpeiHee apudmMeTHueckoe, MeuaHa,
HauOoJblllee W  HauUMEHbIllee 3HA4YeHMs, pa3Max, JuUcHepcus,
CTaHJApPTHOE OTKJIOHEHHWE 4YHCIOBOrO HaboOpa; yMEHHe U3BJeKaTh,
MHTEPIPETUPOBaTh MH(OPMaLMIO, MPEACTaBIEHHYI0 B TaOnuIax, Ha
Jauarpammax, rpadukax, OTpa)xarollyto CBOMCTBa pealbHBIX MPOLECCOB U
SIBJIEHUH; MPEACTaBIATh HH(OPMALIHMIO C TOMOIIbIO TAOJIUI U IUArpaMM;
HCCIEA0BaTh CTATUCTUYECKUE IAHHBIC, B TOM YHCIE C IPUMEHEHUEM
rpadguyecKkux METOJOB U  DJEKTPOHHBIX CPEACTB; Trpaduuecku

nucciacagoBarb COBMCCTHBIC Ha6J'IIOI[eHI/IH ¢ I[oOMOHOIbIO  JuarpaMm




paccerBaHMs U JUHEUHOW pEerpeccuu

YMeHue onepupoBarh MOHATHSAMU: CIYyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTh CIIy9allHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaUUECKUX METOJO0B; NPUMEHATH
(GOpMyJIBI CIIOKECHHSI M YMHOXKCHHUS BEPOSTHOCTEH, (OopMyIy TOTHOM
BEpOSTHOCTH, (hopmyiy bepHyin, komOMHAaTOpHBIE (GaKThl U (GOPMYJIBI;
OIICHUBATHh BEPOSITHOCTH PEATbHBIX COOBITHI; YMEHHE OIEepPUPOBATH
MOHATHSMH: Cy4aiiHas BeJNWYHMHA, paclpeieseHe BepOSTHOCTEH,
MaTEeMaTHYeCKOe OKUJAHUE, IUCIEPCHS W CTAHJAPTHOE OTKIOHCHHE
CIIy4aiiHOM BeNWYMHBI, (YHKUMU pacOpelesieHus ¢ IJIOTHOCTU
PaBHOMEPHOTO, MOKAa3aTeIbHOTO W HOPMAJIBHOTO paclpeesieHHH;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YyUEHHBIX paclpefesieHudl Juis
pelIeHrs 3aJla4; 3HAKOMCTBO C TOHSATHSMHU: 3aKOH OOJBIIMX YHCEN,
METOJIbI BBHIOOPOYHBIX HCCIEIOBAHUMN; YMEHUE MPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIUX YHCENl B MPUPOAHBIX U OOIICCTBCHHBIX
SIBJIICHUSX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETAHHE, IEPECTAHOBKA,
YHUCII0O COYETAaHWH, YHCIO TEpecTaHOBOK; OwHOM HpIOTOHA; yMmeHWHE
MIPUMEHITh KOMOMHATOPHBIE (DAKThI M PACCY>KICHUS AJIS PEIICHUS 3a/1aY;
OIICHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBJISTh

BEPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATH HOJ'Iy‘IGHHLIfI pe3yiibTaTt

YMeHne omnepupoBaTh INOHATUSMH: TOYKA, MpsiMas, IUIOCKOCTH,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA yIria, IUIOCKUH yroi,
JBYI'PAHHBIA yroj, TPEXIPAHHBIA YIOJ, CKPELIMBAIOIIMECS IPSIMBIE,
MapaJuIeIbHOCTh U NMEPHEHAUKYJIPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIYy MNPAMBIMH, YTOJ MEXIYy NPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKU JI0 IUIOCKOCTHU, PACCTOSTHUE MEXKAY
MIPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSAMH; YMEHUE UCIOJb30BATh IIPH
peleHnH 3aad U3yueHHbIE (PAKTBHI M TEOpPEeMbl IJIAHUMETPUHU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB  OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTHUYECKUE MOJEIU C IIOMOIIbI0 T'€OMETPUYECKUX IOHATHH H

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMHU IMPAKTHUYCCKUEC 3a1a4n
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YMeHue omnepupoBaTh HMOHATUAMHU: IUIOWAAb (QUTYpbl, 00bEM (UTYPBHL,
MHOTOTPaHHUK, MPaBUIbHBIM MHOTOTPaHHHMK, CEUEHHUE MHOIOIPAaHHUKA,
Ky0, mapajuienenunesa, npusMa, OUpaMuia, (Gurypa M MOBEPXHOCTH

BpallleHHs, UUIMHJIpP, KOHYC, map, cdepa, Miomaas cepbl, MmIomaib




MOBEPXHOCTH MUPAMUJIBI, MPU3MBI, KOHYycCa, IWIMHIApa, 00BEM KyoOa,
MPSIMOYTOJIBHOIO TapaJljiesienuIeaa, MUpaMHUabl, NPU3MbI, LWIMHIPA,
KOHYycCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEUYCHUs KOHYCAa M LIMIMHIpA,
NapajuleJibHblE OCH WM OCHOBAHMIO, CEUYEHHE I1apa, IUIOCKOCTD,
Kacaromasics cdepbl, HWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTPaHHUKA, N300pakaTh MHOTOTPAHHUKH, QUTYPHI U MOBEPXHOCTH
BpALIEHUsI, UX CEUYECHHUS], B TOM YHCJIE C IOMOILIBIO JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (DUTYP, CAMOCTOSATEIHEHO
(hopMynupoBaTh ONpeeNeHNs U3ydaeMblX (UTyp, BbIIBUTaTh TUIIOTE3bI
O CBOMCTBax W IMpPHU3HAKAX T'€OMETPHUECKUX (PUTyp, 0OOCHOBBIBATH WU
OlpoBepraTb HUX; yMEHHE NPOBOAUTH Kiaccuukanuio ¢uryp mo
pa3IMYHBIM TPU3HAKAM, BBINOJIHATE HEOOXOJMMBIE TOTOJHUTEIbHBIE

IIOCTPOCHUA
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YMeHue omnepupoBaTh MOHATUSIMH: JBIJKEHHE B TPOCTPAHCTBE,
MapajuIeNbHBIA IEPEHOC, CHMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00US, TMOAOOHBIE (QUTYpPBI; YMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIE (QUTYpPHI, B TOM YHCJIEC B MPHUPOJIE,
HCKYCCTBE, apXUTCKTYype; HUCIOJIB30BaTh TI€OMETPUYCCKHE OTHOIICHHS
MpU PEIICHUH 33]a4; HAaXOJUTh TEOMETPUYCCKHE BEIUYHHBI (IJIMHA,
yroj, IUIOIIAAb, OOBEM) MPH PEUICHUU 3aJa4 W3 JAPYTHX YYeOHBIX
MPEIMETOB M U3 PEANbHOMN KH3HU; YMEHUE BBIYUCIATH TCOMETPHUCCKUC
BEITMYMHBI (JUIMHA, YTOJd, TUIOHIaAb, O0BEM, IUIOIIAb TOBEPXHOCTH),
WCIIONIb3YsI HM3ydYeHHBIC (OPMYJBI M METOMABI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTU MUPAMUBI, TPU3MBI, KOHYCA, IUIUHIPA, TUIOMAAb Cepsl;
00BEM Ky0a, TPSIMOYTOJIBHOTO TapajulesienuIe a, MUPaMUIbI, TTPU3MBI,
HWIMHIpPA, KOHyca, Iapa; yMEHHWE HaxXOJUTh OTHOIIEHHE OOBEMOB

o1I00HBIX GUryp
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YMmenue OIICpHUPOBATH NOHATUAMU: IPAMOYTOJIbHAA CUCTEMA KOOPJAUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpA, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3IOKCHHUEC BCKTOpa IO 6a3Hcy,
CKaJIIpHOC TIIPOM3BCACHUC, BCKTOPHOC IIPOU3BECACHUEC, YIOJI MCKIAY
BCKTOpaMH; YMCHHUC HCII0JIb30BATh BGKTOpHLIﬁ n KOOpI[HH&THBIﬁ METOJ
AJid  pCHICHUA TCOMETPUUCCKHUX 3aJad W 3aJad JPYyrux yqe6HBIX

npeaAMETOB
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YMmenue BLI6I/IpaTB NOAXOASAIIMHA METOd  JIs pelmiCHusd 3aJaydu,




IIOHMMAaHWE 3HAYMMOCTH MATEMaTUKA B HW3YYCHHHM NPHUPOIHBIX H
OOIIECTBEHHBIX MPOIECCOB M  SABJICHHI; YMEHHE pAacCIO3HABATh
IIPOSABJICHUE 3aKOHOB MAaTeMaTUKM B HMCKYCCTBE, YMEHHME IPUBOIUTH
IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITUA POCCUMCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HAayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

Koxn

1 Yucna v BBIYKCICHUS

11 HarypanbHble u nensle uncia. Ilpu3Haku 1eaIMMoCcTH HesbIX Yncel

19 Panuonanbnple uuciaa. OOBIKHOBEHHbIE U JECATHYHBIE JApoOM, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypajdbHOH cTemneHu. JlelicTBus ¢ apudMeTHIecKuMu
' KOPHSIMU HaTypaJIbHOW CTETICHU

14 Crenensb ¢ 1ienpIM nokaszaresneM. CTeneHb ¢ palMoHalbHbBIM N0Ka3aTeneM. CBoiicTBa
- CTETICHU

15 CuHyc, KOCMHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOIO apryMeHTa

1.6 Jlorapudm uucna. [lecaTnynple U HaTypaiIbHbIEC JOTapuUPMBbI

JeiictBuTtenpHble uyncna. ApupMeTHYecKHe Onepanuu ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BEIYMCICHUS, TPABUJIa OKPYTJICHHUS, IPUKHUIKA M OLIEHKA
pe3yJbTaTa BRIYMCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 [lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuyeckue ypaBHeHHUs

2.4 [Toka3zarenbHble U JOrapupMUUEcKre ypaBHEHHS

2.5 [{enbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu




2.11

Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaenTeab MaTpUILIbl

3 DOyHKINUH U TpaPuKH
31 Oynkuus, cnocoObl 3amanust (yHkouu. I'paduk Gynkumu. Bzanmuo oOpaTHBIE
' ¢yskuuu. YétHele n HeuéTHble GyHKuMU. [lepuoguueckue GpyHKumn
OO6nactp ompenereHUss W MHOXECTBO 3HaueHW Qynkuuu. Hymum ¢yHkuuu.
3.2 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIHUH.
' MakcumyMbl ¥ MHHUMYMbI (GyHKiud. Haumbonblnee M HauMeHbIee 3HAYECHUE
(GYHKLIHU Ha IPOMEXYTKE
33 CrenenHas (QyHKUMS C HaTypaJbHbIM M IeJdbIM THoka3areneMm. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuueckue GyHKINHI, UX CBOWCTBA U rpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcuMnTorel TpagukoB ¢yHkumid. CBoicTBa  (QYyHKIHIA,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEMN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXKHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajiuza
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE S1€MEHTAPHBIX (PYHKITHIA
[IpumeHeHHe TNPOU3BOAHON K MCCIEIOBAHUIO (DYHKUUI Ha MOHOTOHHOCTb U
4.2 skcTpeMyMbl. HaxoxieHne HauOoJbIIero ¥ HauMEHbBIIEro 3HaYeHUs] (PyHKIUHU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamu. J(narpammel Diinepa — Benna
5.2 Jloruka
6 BeposSTHOCTB U cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepostHocTh
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTU
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKU




7.4

Tena u MOBEpXHOCTH BpaLCHUS

7.5

KoopauHnatsl 1 BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

AnreOpa u Hadana MmaTemMaTudeckoro ananusa, 10-11 kmaccel/ Ammmos 111LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKIMOHEpHOE 00I1IECTBO

«3narenbctBO «IIpocBemenuey 2024

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmoreka IIOK



		2025-08-29T11:02:34+0300
	Захарова Татьяна Владимировна




