MUWHWCTEPCTBO INPOCBEINEHUS POCCUMCKOM ®EJNEPAIINN
INPABUTEJIBCTBO CAHKT - IIETEPBYPT' A
KomuTteT no o6pazoBanuto r. Cankr-IlerepOypra
Komurer no ¢usudeckoii kynprype u copty r. Cankr-IlerepOypra
Cankr-IlerepOyprckoe rocyaapcTBeHHOE OIOKETHOE MPoQeccuoHaNbHOE 00pa30oBaTeIbHOE
yupexaeHue «YYuiuile oIuMnuickoro pesepna No 2 (TEXHUKYM)»

PACCMOTPEHO YTBEPXKJEHO

[Tenarornyeckum cOBETOM HupekTop

CII6 I'BITIOY «YOP Ne 2 (TeXHUKYM)» CII6 I'BITOY «YOP Ne 2 (TeXHUKYM)»
3amecTuTeNnb TUPEKTopa K.A. BuikoB

1o yueOHO-BOCIIUTATENbHOM paboTe [Tpuka3z Ne793

CII6 I'BITOY «YOP Ne 2 (TexHUKYM)» ot 25.08.2025

N.N. I1ankoBa

[Tpotokomn Nel

ot 25.08.2025

PABOYASA ITPOTPAMMA
yueOHOro npeamera «AJiredpa 1 Ha4YaJIa MaTeMaTH4YECKOI0 AaHAJIN3A.
ba3oBblil ypoBeHb»

utst ooyuatomuxcs 10-11 kmaccos

Canxkr-IlerepOypr
2025



COJAEP)KAHHUE

I.  TIOACHUTEIIBHAS 3AIIMCKA ... 3
Il. COAEPXAHUE YUEBHOI'O KVPCA ..o 6
. TINTAHUPYEMBIE PE3VJIBTATDL ......cccoiiiiiiiieii s 8
IV. TEMATHUYECKOE INTAHHUPOBAHUE ..........ccccoiiiiiiiciic e 14
V. TTOYPOUHOE IINTAHUPOBAHUE .........ccooiiiiiiiiii s 16

VI. TIPOBEPSEMBIE TPEBOBAHUS K PE3VJIbTATAM OCBOEHUS OCHOBHOU
OBPA3BOBATEJIBHOM ITPOTPAMMBL.........coocoiiiiiiicieceeseie e 25

VIl. TIPOBEPSAEMBIE DJIEMEHTBI COAEPKAHUS ..o 28

VIIIL. [TPOBEPAEMBIE HA EI'D [10 MATEMATUKE TPEFOBAHUA K
PE3YJIbTATAM OCBOEHU I OCHOBHOI OEPA30BATEJIBHOM ITPOI'PAMMBI
CPEJTHEI'O OBLIEI'O OBPA3OBAHMS ..o 31

IX.  ITEPEYEHb 3JIEMEHTOB COAEPXAHUS, ITPOBEPAEMBIX HA EI'D T10
MATEMATHEKE .....oooiiiii e 36

X. YUEBHO-METOAMWYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
38



l. MNOACHUTEJIBHASA 3AIIMCKA

Pabouas nmporpamma yue6HOro Kypca «Aisredpa ¥ Hadyajaa MaTeMaTUYECKOro aHaJIu3a» 0a30BOro
ypoBHs qis  obOywaromuxcsi 10 —11 xmaccoB paspaborana Ha ocHOBe DenepalibHOTO
roCyJapCTBEHHOTO 00pa30oBaTEIbHOIO CTAaHIApTa CpeIHEro oouero odpa3zoBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, NMPEIbABIIEMBbIX K MaTeMaTHYeCKOMY O0Opa3oBaHMIO, U
TPagUIMiA POCCHIICKOrO o0Opa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIEUMBACT OBIAJCHHE
KJIFOUEBBIMU KOMIIETEHLUSMHU, COCTABIISIOIIMMU OCHOBY JUIs CAaMOPa3BUTUS U HENPEPHIBHOTO
00pa3oBaHus, IEIOCTHOCTh OOIIEKYIbTYPHOTO, JHYHOCTHOIO M IIO3HABATEIBHOTO PA3BUTHUSA
JUYHOCTH 00YYarOIIUXCS.

HEJIX N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hauana MareMaTUYECKOI'O aHAJIN3ay» SIBJIAETCS OJHUM M3 HauOoJiee 3HaUUMBbIX
B IporpaMMe cCTaplied IIKOJIbI, IOCKOJIbKY, C OJHOM CTOpPOHBI, OH oOOecleYrBaeT
UHCTPYMEHTAJIbHYIO0 0a3y A M3y4eHHs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JApYyrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcs Ha YpPOBHE,
HEOO0XOIMMOM JIJIsl OCBOSHHSI KYPCOB HH(POPMATHKH, 00IIIECTBO3HAHMUS, UCTOPHH, CJIOBECHOCTH. B
paMKax JaHHOI'O Kypca ydalluecs OBJIaJIeBalOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anre6pel m Hauan MaTeMaTHYECKOTO aHAJM3a 3aKJa/bIBA€T OCHOBY JUISl YCIIEHIHOI'O
OBJIa/ICHUS 3aKOHAMU (PU3UKHU, XMMUHU, OUOJIOTMH, TOHUMAHUS OCHOBHBIX TEHJICHIIUH 3KOHOMUKHU
U OOLIECTBEHHON JKU3HHU, TIO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJb30BAaTh UX B MOBCEAHEBHOM XKu3HU. B Toxe
BpeMsl OBJIa/ICHHE aOCTPaKTHBIMM U JIOTMYECKH CTPOTMMHU MAaTEeMAaTHUYECKUMHU KOHCTPYKIUSIMHU
pa3BUBaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb YTBEpPXKICHMUS,
HCIIOJIb30BaTh 0000IlleHne ¥ KOHKpETH3aluio, abcTparupoBaHHE W aHaJOruio, (opMHUpYeT
KpeaTUBHOE U KPUTHYECKOE MbIIIIeHHE. B Xo/e n3ydenus anreOpbl 1 Hadajl MaTeMaTUYeCcKOro
aHaJM3a B CTapIIed LIKOJIE y4alluecs IMOJy4aroT HOBBIM ONBIT pelleHus MPUKIATHBIX 3ajad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUS ~MaTeMaTH4YeCKMX MOJeNed pealbHbIX CUTyalluid u
UHTEpHpEeTallid TOJYYEHHBIX pELIeHUH, 3HAKOMATCS C TNpUMEpaMH  MaTeMaTUYeCKUX
3aKOHOMEPHOCTEN B NIPUPOJIE, HayKe U B MCKYCCTBE, C BBIAAIOIIMMHCI MaTEMaTHUYECKUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc o6magaeT 3HauuTEIbHBIM BOCIUTATEIbHBIM TOTEHIIHAIOM, KOTOPBIN peann3yercs Kak uepes
yueOHBIN MaTepHuall, ClIoCOOCTBYIOIUN (POPMUPOBAHNIO HAYYHOT'O MUPOBO33PEHHUS, TaK U Yepe3
cnenupuky yuyeOHOW JNeATeNbHOCTH, TpeOyroled CcaMOCTOSTEIbHOCTH, AaKKypaTHOCTH,
MPOJOKUTEIFHON KOHIEHTPAlM BHUMAHUS U OTBETCTBEHHOCTH 32 TIOJyYEHHBIN pe3ysbTar.

B ocHoBe Mmeronuku oOydeHus anredbpe W HadajlaM MaTE€MaTHYecKOro aHaliu3a JIeKHT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUsI.

CrpykTypa Kypca «Anredpa M Hadajla MaTeMaTHMYECKOIO aHalIM3a» BKIIOYAET CIEeAyIoIue
coJepKaTelbHO-METOAuYecKue JHHUU: «Yucna u BbruucieHus», «DyHKIUM U TpaduKuy,
«YpaBHEHUs U HepaBeHCTBay», «Hauana MaTeMaTnyeckoro aHanausza», «MHOXKECTBA U JOTHKay.
Bce ocHOBHBIE CcOAEp)KaTEIbHO-METOJUUECKUE JTHUHUM HM3Y4aloTcs Ha HPOTSDKEHUM ABYX JIET
oOyueHMs B cTapulel LIKOJe, eCTECTBEHHO AONOJHSS JIpYr Apyra M IOCTENEHHO HachIILAsCh
HOBBIMM TEMaMHU U pa3zenamu. JJaHHbIN Kypc BISETCS MHTETPATUBHBIM, IOCKOJIBKY OOBEAUHSET
B cebe coiep)KaHue HECKOJbKUX MaTeMaTHMYeCKUX IUCIHIUIMH: anredpa, TPUTOHOMETPHS,



MaTEeMaTHYECKUN aHAJIN3, TEOPHUs MHOXKECTB U Ap. 1o Mepe Toro kak ydamuecs OBIaieBarOT BCE
Ooiee IMMPOKUM MATEeMAaTHYECKUM ammapaToM, y HHX IOCIEA0BaTeNbHO (OpMHpYETCS U
COBEPUIEHCTBYETCSI YMEHHE CTPOUTh MaTEMAaTUYECKYIO MOJIEb PEAJIbHOM CUTyalluu, IPUMEHATD
3HaHUS, TOJYYEHHBIE B Kypce «Airedpa M Hadaisa MaTeMaTHYeCKOTO aHAIM3ay», JUIs PELICHUs
CaMOCTOSITENIbHO CPOPMYTUPOBAHHONH MaTeMaTHYECKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
IIOJIy4YEHHBIN PE3yJIbTaT.

CopnepxaTenpHo-MeToANYeCKass JUHUS «Yucia U BeIYMCICHMS» 3aBepliaeT (hopMupoBaHHE
HaBBIKOB HCIOJIb30BAHUS JEHCTBUTENIBHBIX YHCEN, KOTOPOE ObLJIO HaYaTO B OCHOBHOM 1IKoie. B
cTapuied mkojge oco0oe BHMMaHHUE yienseTcss (OPMHPOBAHUIO MPOYHBIX BBIYMCIMTENBHBIX
HaBBIKOB, BKIIIOYAIOIIMX B CeOs MCIIOIB30BAHHE PA3IMUYHBIX (OPM 3aMuCH ACHCTBUTEIHLHOTO
YyHClla, YMEHHE PAlMOHAJIbHO BBINOJIHATH JEHCTBUS C HUMH, Ji€laTh NPUKUJIKY, OLIEHUBATH
pesynabTar. OOy4aromuecs: MOJy4YaroT HABBIKM NPUOIMKEHHBIX BBIYMCICHUH, BBITOJHEHHUS
JeMCTBUHN C YHMCIaMH, 3alMCAaHHBIMH B CTaHIAPTHON (hopMe, MCIIOIb30BAaHM MaTeMaTHYECKUX
KOHCTAHT, OLICHUBAHMSI YUCIIOBBIX BBIPAKCHUI.

JIunus «YpaBHEHUs U HEPaBEHCTBA» PEATM3YETCs] HAa MPOTSHKEHUU BCero oOyueHHs B cTapiueit
LIKOJIE, IOCKOJIBKY B Ka)KJIOM pa3Jelie MPorpaMMbl IPEAYCMOTPEHO PELIEHNE COOTBETCTBYIOIINX
3ajau. OOyyaromuecsl OBJIAJeBAOT PA3JIMYHBIMM METOJAMHU DELICHUs LIEJIbIX, palMOHAIbHBIX,
UPPALMOHATIbHBIX, MOKA3aTENbHbIX, JIOrapu(PMUYECKUX M TPUTOHOMETPHUUECKUX YpaBHEHUH,
HEpaBEHCTB U uX cucreM. [lonyueHHbIE YMEHUS UCHOIb3YIOTCS MPU UCCIENOBAHUU (PYHKUUIN C
MOMOIIbIO MPOU3BOIHOM, pEeIEHUH MPUKIIAHBIX 3a/1a4 U 3a/1a4 Ha HaXOXKJAeHHE HauOOoNIbIINX U
HAaUMEHBIIUX 3HaueHull (yHkuuu. JlaHHas cojepraTeibHas JMHUS BKJIIOYAET B ce0s Takxke
dbopMHpOBaHHE YMEHMH BBINOJHATH pacuéTbl MO (QopMmynaM, MpeoOpa3oBaHMs LEINbIX,
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHHM, a TAK)KE BBIPAXKECHUH,
coJepXkalx cTeneHu M Jorapudmel. bmarogaps m3yueHuro anreOpanyeckoro marepuana
NPOMCXOIUT AajbHEeMIee pa3BUTHE aITOPUTMHUYECKOTO M a0CTPAKTHOTO MBIIUICHHS yJyalluxcs,
(GopMHpYIOTCS HaBBIKUM JEJYKTUBHBIX PpacCyXJIEHHH, pabOThl C CHUMBOJBHBIMH (OpMamuy,
IPEJICTaBICHNUs] 3aKOHOMEPHOCTEN M 3aBHCHUMOCTEHN B BMJI€ PaBEHCTB U HEpaBEeHCTB. Airedpa
npearaeT 3G GeKTUBHbIE HMHCTPYMEHTHI JJIs PELICHUS TPAKTUYECKUX M €CTECTBEHHO-HAayYHBIX
3a/1a4, HarJIAJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.
CopnepxarenbHo-MeToanYecKas TUHUS «OYHKIMH U rPpaUKU» TECHO MEPEIIeTaeTcs C APYTUMU
JUHUAMH Kypca, IIOCKOJIBKY B KakOM-TO CMBICIE 3alaéT IOCIEA0BAaTEIbHOCTh H3YYEHUs
marepuaia. M3ydeHue cTeneHHOH, moKa3aTeabHOM, Jorapu(MUIEeCKO U TPUTOHOMETPUIECKUX
(GyHKLIUH, UX CBOMCTB M rpaMKOB, UCMOIb30BaHUE (QYHKIMN JUIS PELIeHUs 3a/1ad U3 JIPYrux
y4eOHBIX IPEMETOB U PEATbHOM KM3HU TECHO CBA3aHO KaK C MaTEeMaTHUYECKUM aHAJIU30M, TaK U
C pelleHueM ypaBHEHUH 1 HepaBeHCTB. [Ipu aToM Oosbiioe BHUMaHKE yaenseTcs: GOpMUPOBAHHUIO
YMEHHMsI BBIpaXKaThb (OpMYJaMHU 3aBUCUMOCTU MEX]Y Pa3IMYHbIMHM BEIMYWHAMHU, MCCIIEI0BATh
NoJyuYeHHbIe (PYHKIMH, CTPOUTH WX Tpaduku. MaTepuan 3Toi coaepkaTeabHONW TUHUH HalleJeH
Ha pa3BUTHE YMEHHUH M HaBBIKOB, MO3BOJISIOUINX BhIPA)KaTh 3aBUCIMOCTH MEX1Yy BEITUYMHAMU B
pa3nu4yHOi (hopMe: aHANUTUYECKOM, Tpaduueckoi u cioBecHO. Ero msydenue crnocobcTByeT
PasBUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETU3aLuH,
UCIIOJIb30BAaHUIO aHAJIOTUH.

CopepxarenpHas nuHMs «Hauyanma MareMaTMdyeckoro aHajan3a» IO3BOJIAET CYIIECTBEHHO
paclIMpUTh KPYT KaKk MaTeMaTHUECKUX, TaK U NPUKIIAJHBIX 33a4, JOCTYIHbBIX 00y4JaroluMCs, y
KOTOPBIX MOSIBIISIETCS BO3MOXKHOCTh UCCIIEI0BATh U CTPOUTh I'paduKu (PYHKIMH, ONPEAEIITh UX



HanOOJIBIIE M HAUMEHBIIINE 3HAYCHHUS, BEIUUCIATE TUTOMAAN GUTYp U 0OBEMBI TEl, HAXOAUTh
CKOPOCTM W YCKOpeHHs TmpoueccoB. JlaHHas cojaepkaTenbHasl JIMHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH IOCTPOCHHA MATCMATUYCCKUX MOZ[GJ'IGI;'I PCATBbHBIX CHTyaHHfI, HaXO0XKICHUA
HaujaIy4dmero peucHHA B IPUKIAIHBIX, B TOM YHCJIC COHHUAJIBbHO-3KOHOMHYCCKHUX, 3alavax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTU4YEeCKOTO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(bOpMaTbHO-JIOTUYECKOTO ¥ KPEaTUBHOTO MBIIUICHUS, (JOPMHPOBAHUIO YMEHUH pacro3HaBaTh
NPOSIBJICHUSI 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOyuarommecs y3HAIOT O
BBIJIAIOIIUXCSI PE3YJIbTaTaxX, MOJYYCHHBIX B X0O/I€ Pa3BUTHUSI MATEMAaTUKU KaK HAyKH, H MX aBTOpax.
ConepxaTtenpHO-MeToAMYecKast JMHUS «MHOXeCTBa W JIOTHKa» B OCHOBHOM IOCBSIICHA
9JICMCHTAM TCOPHU MHOKCCTB. TGOpeTI/IKO-MHO)KCCTBeHHBIG NpeaACTaBJICHUA IPOHU3BIBAIOT BECh
KypC LIKOJIBHOM MaTeMaTHKU U IpPEUIaraloT Haubosee YHUBEPCAIbHBINA SI3bIK, 00bEINHAIOIIUN
BCC pa3aciibl MaT€MaTuKU U eé HpHJ’IO)KGHHfI, OHU CBA3BIBAIOT PA3HBIC MATCMATHYCCKHUC
JUCHUIIVIMHBI B C€IWMHOC IICJIO0C. HOE)TOMy BAXHO OaThb BO3MOXXHOCTb IIKOJBbHUKY IMOHUMATb
TEOPETUKO-MHO)KECTBCHHBIN S3bIK COBPEMEHHOW MAaTEeMAaTUKA W HCIOJIb30BaTh €ro JJis
BBIPKEHUSI CBOUX MBICIICH.

B kypce «AnreOpa W Hauaja MaTEeMaTHYEeCKOTO AaHAIM3a» MPHUCYTCTBYIOT TaKKE OCHOBBI
MaTeMaTHYECKOTO0 MOJICIIMPOBAHUS, KOTOPBIC NMPHU3BaHBI CPOPMHUPOBATH HABBIKU TOCTPOCHUS
MOJIeNIel peallbHBIX CHTYallui, UCCIEAOBAaHUS 3TUX MOJIENICH C MOMOMIBIO anmapaTa anreopsl U
MAaTCMAaTUYCCKOro aHajin3da W HUHTCPIOPETAIHMU IOJTYYCHHBIX PE3YJIbTATOB. Takne 3alaHusA
BIUIETEHbl B KaXIbIA M3 PA3[eI0B MNPOrpaMMbl, MOCKOJBKY BECh MaTe€pUall Kypca MIHPOKO
HCIOJIB3YCTCA IJIA PCUHICHUS MPUKIIAAHBIX 3a71a4. HpI/I pPEIICHUHN PCATbHBIX NPAKTUYCCKUX 3a1ayd
yuaiiecsi — pa3BUBAIOT  HaONIOAATeNbHOCTh,  yYMEHHE  HAaXOOUTh  3aKOHOMEPHOCTH,
abcTparupoBatbCs, HMCIOIB30BaTh aHAJOTHIO, 0000IIaTh M KOHKPETH3UPOBATH MPOOIEMY.
JestenbHOCTh MO (HOPMHPOBAHHIO HABBIKOB DELICHHUS NPUKIAJAHBIX 3a7ad4 OpPraHU3yeTcs B
Ipolecce U3y4eHHs BCeX TEM Kypca «Anredpa u Havajga MaTeMaTHYECKOTO aHATH3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4ueOHOM m1aHe Ha M3ydeHHe Kypca anreOpbl U Havyal MaTeMaTHYECKOTo aHainn3a Ha 0a30BOM
ypoBHE oTBOAMTCS 2 yaca B Hepemo B 10 kimacce u 3 yaca B Hepenmo B 11 kitacce, Bcero 3a aBa
roja ooyuenus — 170 gacos.



1. COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia ¥ BBIYHMCTICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE W JECATUYHBIE JApPOOH, NPOIEHTHI, OCCKOHEYHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palHMOHAIBHBIMU - YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pPELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciied 3HaHUHI U PEaIbHOM KU3HH.

JlelicTBuTenpHbIC YKcia. PaninoHanbsHble M UppallMOHATIbHBIE YUCIA. ApU(MeTHYEeCKHe onepaluu
C JIefiCTBUTENbHBIMU YcaaMU. [IpubmkEHHbIC BBIYMCIICHUS, IPABUIIA OKPYTJIEHUS, IPUKUIKA U
OLICHKA PE3YJIbTaTa BbIYUCICHUMN.

Crenenp c¢ wnenbiM mokasareneM. CraHgapTHas (opma 3amucd JCHCTBUTEIBHOTO YHCHIA.
Hcnonp3oBanue moaxofismeil (GopMbl 3amucH  JACHCTBUTENBHBIX YHCEN IS PEHICHUs
IPAKTUYECKUX 3aJ[a4 U NPEICTABICHUS JAHHbIX.

Apudmernueckuil KOpeHb HaTypalbHOW cTeneHu. JleiicTBusa ¢ apupMeTHYECKUMH KOPHSIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCMHYC M TaHI'€HC YHUCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
YKCIIOBOTO apryMeEHTA.

YpaBHeHusI 4 HepaBeHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE PEOOpPa30BaHUS.

[IpeoOpazoBaHrne TPUTOHOMETPUYECKUX  BbIpake€HUH. (OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopMyIIBL.

VYpaBHeHMe, KOpeHb ypaBHeHHs. HepaBeHCTBO, penieHre HepaBeHCTBA. MeTol MHTEPBAJIOB.
Pemenue nenbIx U 1poOHO-pAlMOHANIBHBIX YPaBHEHHUH U HEPaBEHCTB.

Pemenne nppalnoHalIbHbIX YPaBHEHUIN U HEPAaBEHCTB.

Penienne TpUroHOMETPUUECKUX YPABHEHUM.

[IpuMeHeHNe ypaBHEHMH M HEPAaBEHCTB K DEIICHUI0 MaTeMaTHYECKMX 3a7ad M 3aJad u3
Pa3IUYHbBIX 00JaCTe HayKu U peaJIbHOM JKU3HH.

DyHKIUHN U ITpaPUKH

@yHK1M, criocoosl 3ananus GyHkiuu. ['paduk pynkunu. Bzaumuo o6patHbie pyHKINH.
Ob6nacte ompeneneHus U MHOXecTBO 3HaueHuM ¢ynkuumu. Hymu ¢ynkumu. [Ipomexytku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

CreneHHast QyHKIUS ¢ HATypaJIbHBIM M IIEJIbIM TIOKa3aresneM. E€ coiicTBa u rpaguk. CoiicTBa u
rpaduK KOpHs N-Oi CTETIEHH.

TpuroHomeTrpudeckas OKpYKHOCTb, ONpEAEICHUE TPUTOHOMETPUYECKHX (YHKIHMHA YHCIOBOTO

apryMeHTa.

Hauyana MaTeMaTH4YeCKOI0 aHAJIN3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHHs IOCJIEOBATEIILHOCTEMN. MoOHOTOHHEIE
MOCJIENOBATEILHOCTH.

Apudmernueckass 1 reoMeTpruecKas mporpeccud. beckoHnedHo yObIBaloIas reoMeTpuueckKas
nporpeccusi. Cymma 0eCKOHEUHO yObIBaroIel reoMeTpruIecKoii mporpeccuu. DopmMyma CloKHBIX
IIPOLICHTOB. Mcronb30BaHue IPOrpecCuu UIsl PELICHUs PEANIbHBIX 3a1a4 IIPUKJIaJHOTO XapaKTepa.
MHuoxecTBa H JIOTHKA



MHokecTBO, omnepauuy Haja MHOXKecTBaMmH. Jluarpammbl Oitnepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O anmapara JUisi OIMCaHUs pPeajbHbIX IIPOLECCOB M SIBICHUMU, NpU
pELICHUH 331a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCElL.

Crenens ¢ pauMOHaIbHBIM NMOKa3arenaeM. CBOWCTBA CTEIIEHH.

Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MBbI.

YpaBHeHusI 1 HEPaBEeHCTBA

[IpeoOpa3oBaHue BBIPAKESHUMN, COACPIKAIINX JIOTAPUPMBIL.

[TpeoOpa3zoBaHne BbIpaXKEHU, COEPIKALIUX CTENEHH C pallMOHAIbHBIM IIOKa3aTEJIEM.

[TpriMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

[loka3zaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTembl TMHEWHBIX YpaBHEHU. Perenre npukiajaHbIX 3a/1a4d ¢ OMOIIBIO CUCTEMBbI JIMHEHHBIX
YpPaBHEHUU.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPaBHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHHM, CUCTEM U HEPABEHCTB K PEUICHUIO MAaTEMaTUYECKUX 3a]a4 U 3a7a4 U3
Pa3IUYHBIX 00J1aCTe HayKu U peaJIbHOM JKU3HH.

DyHKIUHN U TpadUKH

Oynkuus. [lepuonnyeckue Gpynkuuu. [IpomMexyTkn MOHOTOHHOCTH (DYHKIMH. MakCUMyMBI U
MUHUMYMbI QyHKIMU. Hanbosbliee 1 HauMeHbllee 3HaYeHne (PyHKIUN Ha TPOMEKYTKE.
Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TPapUKH.

[Toka3zarenbHas u norapudmMuueckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GyHKUIUHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.
Ucnonp3zoBanue rpadukoB GyHKIMA AJIS UCCIIEOBAHUS MPOIECCOB U 3aBUCUMOCTEN, KOTOPHIE
BO3HUKAIOT NP PELICHUH 3a/1a4 U3 IPYrUX YUeOHBIX IPEIMETOB U PEATbHON KU3HU.

Hayana maTemMaTHyecKoro aHajamsa

HenpepriBable pyHKIMH. MeToT MHTEPBAJIOB JUIsl pEICHHs HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuyueckuii 1 GU3NUECKUN CMBICT POU3BOTHOM.

[TpousBonHble 31eMeHTapHBIX (yHKIMA. DOpMynIbl HAXOXKAEHUS TMPOUZBOAHON CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[IpumeHeHHe NPOU3ZBOAHOM K HCCIEAOBAHUIO (DYHKIMI Ha MOHOTOHHOCTH U 3KCTPEMYMBI.
Haxoxnenre HaubobIIero 1 HaMMEHbIIEro 3Ha4eHNs (PyHKIMU Ha OTPE3Ke.

IIpuMeHeHre NpOU3BOAHON ISl HAXO0KICHNS HAWTYy4lIero peeH!sl B MPUKIIAIHBIX 3a1a4ax, AJIs
OTIpeIeTICHUsI CKOPOCTH MPOIIECCa, 3aJaHHOTO (HOPMYIION WK TPaPUKOM.

[TepBoobOpaznas. Tabnuma nepBooOpa3HbIX.

WuTerpain, ero reoMeTpudeckuii U Gu3ndeckuii cMpici. Beruncrnenue uHTerpana mo Qopmysme
Herotona—JleitOnuna.



I11. TIJIAHUPYEMBIE PE3YJIbTATHI

OcBoenue yueOHOTO npeamera «MaTeMaTuka» JOHKHO 00ecleurnBaTh JOCTHKEHHE HA YPOBHE
cpeaHero o0mero odpa3oBaHUs CIEAYIOIUX JMYHOCTHBIX, METANpPEJAMETHBIX U IMPEIMETHBIX
00pa30BaTENIbHBIX PE3YJIbTATOB:

JINMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yNnbTaThl OCBOEHHUS MpOrpaMMmbl ydeOHOro rmpeaMera «Marematukay
XapaKTEepU3YIOTCS:

['paxkiaHckoe BOCIIUTaHUE:!

c(hOpPMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIErocs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJeHa  POCCHICKOro  oO0IiecTBa,  MPEICTaBIEHHMEM O  MaTeMaTHYeCKHMX  OCHOBax
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SIBICHHA, HpPOIENyp TpakJaHCKOro oOImiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMATBbHBIMH HHCTHTYTaMU B
COOTBETCTBUH C UX (YHKIMSAMHU M Ha3HAYCHUEM.

[TaTpuoTHueckoe BOCIHUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUNMCKON TPaKJAHCKOW WACHTUYHOCTH, YBAXKEHHS K MPOILIOMY U
HACTOALIEMY POCCUHCKON MaTEeMAaTHKH, IICHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHUSM POCCUHUCKUX
MaTEeMaTUKOB M POCCHIICKOM MaTeMaTH4ecKOW IIKOJbI, K MCIOJIb30BAHUIO 3TUX JAOCTHKCHUN B
JPYruX HAayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXxOBHO-HPaBCTBEHHOT'O BOCITUTAHHS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapona; chOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, dTHYECKOTO IOBEICHUS, CBSI3aHHOTO C TMPAKTHUYECKUM MPUMEHEHHEM JTOCTH)KCHUH
HayKd U JIeATeNbHOCThIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIA/Ja B MOCTPOCHUE YCTOHYHMBOIO
Oyay1iero.

OcTeTnyeckoe BOCIUTAHUE!

ACTETUYECKUM OTHOILICHHEM K MHUPY, BKIIIOYas 3CTETMKY MaTeMaTHYECKHUX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3aJay, PelICHUH, pacCyKJIeHUH; BOCIPUUMYHUBOCTbIO K MAaTeMaTHYECKUM aclleKTam
pa3IMYHBIX BUJOB UCKYCCTBA.

PuU3nYECcKOe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TIPUMEHSTh MaTeMaTHYeCKHe 3HAHWS B MHTEpecax 3I0POBOTO U
Oe3omacHoro oOpa3a KH3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO (370pOBOE
nUTaHue, cOATAHCUPOBAHHBIN PEXKUM 3aHATHH U OTIbIXA, peryisipHas (uzndeckas aKTUBHOCTD);
¢du3nueckoro COBEPILICHCTBOBAHMS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTELHON
JeSITebHOCTBIO.

TpynoBoe BocuTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHWEM IICHHOCTH TPYIOTIOOHS; HHTEPECOM K Pa3IUYHBIM chepam
poeCCHOHATFHOMN JIEITETFHOCTH, CBI3aHHBIM C MAaTEMaTHKOW M €€ MPHIOKEHUSIMHA, YMEHHEM
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
’KM3HCHHBIC TUTAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PELLICHUN
NPAaKTUYECKHX 3a/1a4 MAaTeMaTHYEeCKOIl HallPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO  SKOJIOTUYECKOH  KYJIbTYpbl, IOHHMMAaHHUEM BIHSHUS  COIHUAIBHO-
SKOHOMHMYECKUX TPOIIECCOB Ha COCTOSHHUE NPUPOJHOM M COLMAIBHOW Cpeabl, OCO3HAHHWEM
I00aNbHOTO  XapakTepa JAKOJOTMYECKUX  MpoOJieM; OpUEeHTalmueil Ha  NpUMEHEHHE



MaTeMaTHYECKUX 3HAHWUU Il PEHICHHS 3a/1a4 B O00JIACTH OKPY)KAIOIICH Cpebl, MIaHUPOBAaHUS
MOCTYIIKOB M OI[EHKU WX BO3MOXHBIX IMOCIICICTBUH TSI OKPY>KAIOIIEH CPEIbI.

[{leHHOCTH HAYYHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKH U OOINECTBEHHOW TPAKTHKH, TOHMMaHWEM MaTEeMaTHYeCKOH HayKh Kak cdepsl
YEJIOBEUECKOU JCSATEIBHOCTH, ITAMOB €€ Pa3BUTUS W 3HAYMMOCTH JIJISl PA3BUTHS [IMBHIIH3AIIHH;
OBJIA/ICHUEM SI3bIKOM MAaTEeMAaTUKU U MATEMATHYECKOHN KYJIbTYpPOH KaK CpEJICTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYILECTBJIATH MPOCKTHYIO U MCCIICIOBATENBCKYIO IEATEIILHOCTh MHIUBUIYAIHLHO
U B TpyIIIeE.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pPe3yNbTaThl OCBOCHHS MPOrpaMMbl ydeOHOro mpeaMmera «Maremarukay
XapakTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMU,
VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCALbHOIMU — DecyIAmMUSHbIMU
OelicmeusmMu.

1) Vuueepcanvuvie nosnasamenvmvle Oeticmeus, obecneuusaiom Gopmuposanue 6aA308bIxX
KOZHUMUBHBIX NPOYECCO8 00VUaArOwWUxcs (0C80eHUe Memo008 NO3HAHUS OKPYICAIWe20 MUpd,
NpUMEHeHUe I02UYECKUX, UCCIe008AMEeNbCKUX Onepayull, ymeHull pabomams ¢ uHgopmayuetl).
ba3oBeie TOrHYeCcKue NEUCTBUS:

o BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPH3HAKA MAaTEMaTHYECKUX OOBCKTOB,
MOHITUM, OTHOIICHUH MEXIy MOHATHAMH; (QOPMYITUPOBATH OINpEACTCHHUS TOHSATHUM;
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KIacCU(UKALMKA, OCHOBAaHUA Uil 000OIIeHUs u
CpaBHEHHUS, KpUTEPHUU TTPOBOIMMOTO aHAIIN3A;

o BOCIIPUHHUMAThH, (POPMYJIUPOBATH M TPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTCIHHBIC H
OTpHUIaTeNbHbIE, eANHIYHBIC, YACTHBIE U OOIINE; YCIOBHEIE,

o BBISBJISATh MaTEMAaTHUECKHAE 3aKOHOMEPHOCTH, B3aHMMOCBS3H M MIPOTHBOpEUHs B (pakTax,
MaHHBIX, HAOMIONEHHMSIX W  YTBEPXKICHHUSIX; MpeuiaraTb KPUTEPUU JUIS  BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

o JieNaTh BBIBOJBI C UCIHOIB30BAaHHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HHIYKTHBHBIX
YMO3aKTIOUeHUN, YMO3aKIFOUEeHUH 110 aHAIIOTUH;

o MIPOBOJHUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIECHUH (TIpsIMbIE U
OT TPOTHUBHOTO), BBICTpaMBATh AaAPTYMEHTAIMIO, MPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

o BbIOMpaTh cnoco0 pemeHUst y4eOHOW 3amaud (CpaBHHMBAaTh HECKOJBKO BapHUaHTOB
pemieHns, BHIOMpATh HaWOoOJee MOIXOMSIIMA ¢ YYETOM CaMOCTOSITETIHHO —BBIICICHHBIX
KpUTEPUEB).

ba3oBble uccienoBarenbCckue JeMCTBUS:

. MCIOJIb30BATh BOMPOCHI KaK UCCIIEA0BATENLCKUI HHCTPYMEHT O3HAHUS; (OPMYIUPOBAThH
BOIIPOCHI, (UKCUPYIOIIME NPOTUBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIHI0, MHEHHE;

o IIPOBOAUTH CaMOCTOSITEJIBHO  CIJIAHUPOBAaHHBIM  3KCIEPUMEHT, HCCIEJOBaHUE IIO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SIBJIECHHUS, IMPOLECCa, BBIIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSMH, TPOIIECCAMH;



o CaMOCTOSITENTLHO (pOpMyIIMpOBaTH 0OOOIIIEHUS ¥ BBIBOJBI 110 PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIFO/ICHUS, UCCIICIOBAHMSI, OICHUBAThH JIOCTOBEPHOCTH MOJIYUYSHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHMI;

o MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAK)KE BBIIBUTATh MPEITOIOKEHHS O
€r0 pa3BUTHH B HOBBIX yCJIOBHUSX.

Pa6ota ¢ nuadopmanueii:

o BBISIBIIATH JIe(PUIIUTHI MHPOPMALIUH, TaHHBIX, HEOOXOJAUMBIX JIJISl OTBETAa HA BOIPOC U IS
pCeILICHHS 3a]1a9H;

o BbIOMpaTh MHGPOpPMAIMIO ¥M3 HWCTOYHMKOB pPA3IMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CUCTEeMATU3UPOBAaTh W HMHTEPIPETUPOBATH HMH(DOPMAIMIO pPA3IMYHBIX BHIOB ©  (QopM

Ipe/ICTaBICHNUS;
o CTPYKTYpPUPOBaTh  HMH(MOPMAIMIO, TPEACTaBIATH ©€ B  pasduuHBIX  (QopMax,
WITIOCTPUPOBATH IpadUuecKy;

o OLIEHUBATh HAAEKHOCTH HMHMOpPMAIMM IO CAaMOCTOSATENBHO  C(HOPMYITUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAmMUGHble Oelicmeus, 00ecneyusarom coopmuposaHHoCcmy
COYUANBHBIX HABLIKOB 00YYATOUUXCA.

Ob6menue:

o BOCIIPUHMMATh U (HOPMYJIUPOBATh CYXKAECHUS B COOTBETCTBHM C YCIOBUSIMHM MU LENISMHU
oOLIeHMs]; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX WM MHUCBMEHHBIX
TEKCTax, AaBaTh MOSACHEHUS 110 X0y PELICHMS 3a]Ja4l, KOMMEHTHPOBATH MOJTYYEHHBIN PE3YJIbTaT;
o B X0JIe 00CYX/IeHUs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYX/1aeMOW TeMbl, MPOOIEMBI,
peraeMoil 3ajauyu, BBICKA3bIBATh WJEH, HAIEJIEHHbIE HAa MOMCK PEIIEHMS; COMOCTaBIATh CBOU
CYXKICHHS C CY)KJIEHUSIMHU IPYTMX YYaCTHHUKOB Jauajora, oOHapyXuBaTh pa3jMyuue U CXOJICTBO
NO3ULIMI; B KOPPEKTHON (hopMe (popMyInpoBaTh pa3HOTIIACHUS, CBOM BO3PaKEHMUS;

o IIPECTABIIATh PE3YJIbTAThl PEIIECHUS 3aJaud, SKCIIEPUMEHTA, MCCIIECJOBAHMS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BBICTYIIJICHUS ¢ yYETOM 3a]a4 IPE3EHTAMU U 0COOEHHOCTEN
ayJIUTOpHUH.

CoTpyIHUYECTBO:

. MOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHAWBUAYAIBHOW pabOTHl pU
pelieHnn y4yeOHBIX 3a/ay; NPUHUMATH 1I€JIb COBMECTHOM JEATEIbHOCTH, IUIaHUPOBATH
OpraHu3alMI0 COBMECTHOM pPabOThI, pacrpeleniTbh BUIbl padoT, JOrOBApHBATHCS, OOCYXIATh
npoIiece M pe3yabTaT paboThl; 000011aTh MHEHUSI HECKOIBKHUX JIIOJIEH;

. y4acTBOBaTh B IPYNNOBBIX (Gopmax paboTsl (00CykaeHHs, 0OMEH MHEHHH, «MO3TrOBBIE
HITYPMBI» M HHBIE); BBIMOJIHATH CBOIO YaCTh PaOOTHI M KOOPAUHUPOBATH CBOM ICHCTBHSI C IPYTUMHU
YJIeHAMHU KOMAaH/bl; OIICHMBATh KaueCTBO CBOETO BKJJa B OOLIMI MPOIYKT MO KPUTEPHSM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vhusepcanvuvie pecynamuenvie Oeticmsus, obecneuugarom Gopmuposanue CMvlCI08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranu3zanms:

COCTABJIATS IUIaH, AJITOPUTM PELLICHUS 3a/1a41, BEIOUPATh CIIOCOO peIIeHus C y4ETOM UMEIOLINXCS
pECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBAaTh BAPHAHTHI
pemieHuit ¢ ydéToM HOBOM MH(MOpMAITUH.

CaMOKOHTpOIIb:



o BJIaJI€Th HaBbIKaMM [TO3HABATEIBHON peduieKCuU KaKk OCO3HAHMsI COBEPIIAEMBIX J1eHCTBUHA
U MBICIUTENIBHBIX IIPOLIECCOB, HUX pe3yJabTaTOB; BIAAETh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa PEeLIeHNUs: MaTeMaTHUeCKON 3ajauu;

o IPEIBUAETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPU PEIICHUH 3a7aud, BHOCUTb
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHbBIX, Hal/IEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

o OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIM M YCIOBUSAM, OOBSICHATH NPUYUHBI
JOCTHOKEHUS UM HEAOCTUXKEHUSI Pe3y/IbTaTOB JEeSTEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLICHKY
IpUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATbBI

OcBoenue yuebHOro Kypca «Asiredpa 1 Hayajla MaTeMaTUYECKOI0 aHaJIN3a» Ha YPOBHE CPEHEr0
obmiero 00pa3oBaHHs JODKHO OOECIIeYMBATh JOCTIDKEHHE CIEAYIOMIMX IPEeIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KJIACC

Yucjia ¥ BBIYUCIEHHSA

OnepupoBaTh MOHATHAMU: PALUOHAIBHOE M JAECHCTBUTEIBHOE 4YHCIO, OOBIKHOBEHHAas U
JecATUYHas ApOOb, POLEHTHI.

BeinonssaTe apudmeTnyeckue onepannu ¢ pallMoHaIbHBIMU U JCHCTBUTEIbHBIMU YUCIAMH.
BbinonHATe npubamkEHHbIE BEIYMCICHUS, UCIIOIb3Ys IPAaBUiIa OKPYIJICHUS], IeaTh IPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI.

OmnepupoBaTh MOHATUSMH: CTENEHb C IEJBIM TI0OKa3aTeleM; CTaHAapTHas (opma 3ammcu
NEMCTBUTENILHOTO YKCIa, KOPEHb HATYpaJbHOW CTENEHH; MCIIOJIb30BaTh MOAXOJSIIYIO (OpMY
3aIMCH JIEHCTBUTENBHBIX YMCENT JIJIS PEIICHUS MMPAKTHUECKUX 33a]1a4 U TPE/ICTABICHUS TaHHBIX.
OnepupoBaTh MOHATUAMU: CHHYC, KOCUHYC W TaHI€HC NPOU3BOJBHOTO YIJIA; HCIOIb30BATh
3aMuch MPOU3BOJIBHOTO YIjia yepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHHUs] M HEPABEHCTBA

OnepupoBaTh MOHATUSAMH: TOXXIECTBO, YpaBHEHHE, HEPaBEHCTBO; II€JI0€, palMOHAIbHOE,
UppalMoOHAILHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHE;

BrImonHATh mpeoOpazoBaHus TPUTOHOMETPUIECKHUX BBIPAYKEHUH U pelIaTh TPUTOHOMETPHUYECKHE
yYpaBHEHWSI.

BeimonHATE TpeoOpa3oBaHust MEINbIX, PAlMOHATBHBIX M HPPAMOHATIBHBIX BEIPAYKEHUH U pemaTh
OCHOBHBIE THITBI IIEJTBIX, PAIIMOHATFHBIX U MPPAMOHATIBHBIX YPABHEHUH M HEPABEHCTB.
[IpuMeHATh ypaBHEHHS M HEPaBEHCTBA JJIsi pEIIeHUs MaTeMaTHYeCKHUX 3ajad M 3agad H3
pa3IMYHbBIX 00JIacTe HAYKU U peabHON KU3HH.

MogenupoBaTh peajbHble CUTYallUd Ha si3bIKe anreOpbl, COCTABIATH BBIPAXKEHUS, YpaBHEHMUS,
HEpaBEHCTBA 0 YCJIOBHUIO 3a/lauyM, HMCCIEI0BATh IOCTPOCHHBIE MOJEIH C HCIOJIB30BaHUEM
anmnapara ajreopsl.

DyHKIUHN U TPadUKH

OnepupoBaTh MOHATHUAMU: (GYHKIHS, CHOCOOBI 3amaHus (YHKIIMU, O0JIACTH OMNPEACICHHUS W
MHOECTBO 3HaYeHUH (QyHKIMH, rpaduK PYHKIIUU, B3AUMHO 00paTHBIE ()YHKIIUH.

OnepupoBaTh MOHATUSMH: YETHOCTb M HEUYETHOCTh (YHKUUHU, HYIH (DYHKIMH, TPOMEKYTKU
3HAKOIMOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 pELICHUs] ypaBHEHUH.



CtpouTth u uuTaTh rpadvKu JMHEHHON (DYHKIINH, KBaIpaTHIHON (DYHKITMH, CTENEHHON (YHKIIUN
C LEJIBIM [TOKA3aTENIEM.

Hcnonbs3oBath rpaduku GyHKIHA 715 UCCIICIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH MPU PEIICHUN
3aja4 U3 APYrux y4yeOHBIX MPEIMETOB U PEATbHOM JKU3HU; BBIpaXXaTh (hopMyIaMH 3aBUCUMOCTHU
MEXly BEJIMYMHAMM.

Havaja maTeMaTH4eCKOro aHAJIHM3a

OnepupoBaTh IMOHATUAMHU: IOCIENOBATEIbHOCTh, apU(MeTHUecKass U IeoMeTpHuYecKas
IIPOrPECCUH.

OnepupoBaTh IMOHATUAMH: OECKOHEYHO YOBIBAIOIIAasg I'€OMETpPUUYECKass MPOrpeccHs, CyMma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOI MPOTPECCHH.

3aaBaTh OCJIEI0BATEIBHOCTH Pa3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTk CBOWCTBA MOCIEAOBATEIBHOCTEH M IIPOTPECCUM Ul PELICHMs PEajbHBIX 3a4ad
IIPUKJIAHOTO XapaKTepa.

MuoxecTBa H JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OII€paLlM HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammnapar [Uisl ONHUCAaHUs PEAbHBIX IIPOLIECCOB U
SBJICHUH, IIPU PEIIEHUH 3a]a4 U3 APYrUX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSAMU: ONIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYMCIEHHSA

OnepupoBaTh MOHATUSMHU: HaTypajbHOE, IIEJIO€ YWCIO; MCIOJB30BaTh MPU3HAKU JIEIUMOCTH
LIEJIBIX YUCEII, Pa3JIOKEHNE YHUCIIa HAa TPOCThIE MHOKUTENH JUIsl PELICHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIa, TeCATUYHBIE U HATYpaJIbHbIC JIOTapU(MBI.
YpaBHeHus! M HEpABEHCTBA

[TpuMeHATH CBOMCTBA CTENEHM AJS NMPeoOpa3oBaHMs BBIPAKEHHI; ONEpUpPOBATH MOHATHIMU:
IIOKa3aTeJIbHOE YPABHEHHUE M HEPABEHCTBO; PEIIATh OCHOBHBIC THIIBI ITI0KA3ATEIbHBIX YPABHEHUN
Y HEPaBEHCTB.

BoinonHsATe npeoOpa3oBaHus BhIPAXKEHUHN, COJIEPKALINX JIOTapU(PMbl; OEPUPOBATH MOHATUAMU:
jJorapu(MHUUEcKOe ypaBHEHHE M HEPAaBEHCTBO; pellaTb OCHOBHBIE THIBI JIOTAapU(PMUUECKUX
YPaBHEHUI U HEPABEHCTB.

HaxoauTs penienust npocTelnX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHITUSAMU: CUCTEMA JINHENHBIX YPABHEHUN U €€ PEIlICHUE; UCII0NIb30BaTh CUCTEMY
JMHENHBIX YPaBHEHUH I PEILIEHUS IPAKTUUECKUX 3ajad.

Haxonute pemeHus NpOCTEHMIIMX CHCTEM M COBOKYIHOCTEH palUOHAIbHBIX YpaBHEHUH U
HEPaBEHCTB.

MojenupoBaTh pealbHble CUTyallUM Ha SI3bIKE alreOphl, COCTABJISATh BBIPAXKEHUS, ypaBHEHUS,
HEpPaBEHCTBA M CHCTEMBl II0 YCIOBHMIO 3aJa4M, HCCIEN0BATh ITOCTPOECHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rpadpuKu

OnepupoBaTh MOHATHAMHU: NEepHOANYECKas (YHKIHUS, TPOMEKYTKHM MOHOTOHHOCTH (DYHKIIHH,
TOYKHU KCTpeMyMa (DYHKIIMH, HauOoJIbIIee U HAaUMEHbLIee 3HAUCHUS (PYHKIIUN Ha TIPOMEXKYTKE;
UCIIOJIb30BaTh UX JJIsl UCCIIE0BAaHUS (DYHKIMH, 3aJaHHON Tpa(uKoM.



OnepupoBaTh NOHATUAMU: IPa(UKH OKA3ATENBHOM, T0rapupMUUECKON U TPUTOHOMETPHUECKUX
¢byHkuui; u300paxkarh WX HAa KOOPIMHATHOM IUIOCKOCTH W HCIIONB30BaTh Uil pEIICHUS
YpaBHEHUU U HEPABEHCTB.

N300pakaTh Ha KOOPIAWHATHOM TIOCKOCTH TpaMKH JIUHEHHBIX YpaBHEHUH U UCIOJIB30BATh UX
JUISl pELLICHUs] CUCTEMBI JIMHENHBIX YPaBHEHUM.

Hcnonb3oBate rpaduku GyHKUMHA A8 MCCIEJOBAHUS MPOLIECCOB M 3aBUCHUMOCTEH M3 JIPYTHUX
y4€OHBIX AUCLUIUINH.

Havaja maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUAMU: HENpepbIBHAs (QYHKUUSA; MPOM3BOAHAS (DYHKIMM; MCIOJIb30BaTh
reOMETPUYECKUH 1 (PU3MYECKHI CMBICI TPOU3BOIHON IS pEeLIeHUs 3a1ay.

HaxomuTe npou3BOAHBIE AJIEMEHTAapHBIX (YHKLUMH, BBIYMCIATH IPOU3BOJIHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonp30BaTh NPOU3BOAHYIO AJII UCCIENOBaHMS (PYHKUHMHM HA MOHOTOHHOCTb U IKCTPEMYMBI,
HOPUMEHSTh Pe3yIbTaThl UCCIEA0BAHMS K TIOCTPOEHUIO IPa(UKOB.

Hcnonp30BaTh MPOM3BOAHYIO [UIsI HAXOXKAEHUS HAWJIy4dlIEro PELICHMs] B NPUKIAIHBIX, B TOM
YHCIIe COLMAIbHO-DKOHOMUYECKHX, 3aJa4ax.

OnepupoBaTh MOHATUSAMH: I€pBOOOpa3Hass W MHTErpajl; IOHUMAaTh TIE€OMETPUYECKUH M
(buznyecKuil CMbICI UHTErpaa.

Haxomute mnepBooOpa3Hble 3JEMEHTapHBIX (YHKIMIA; BBIYUCIATH HMHTETpall 1Mo Qopmyie
Hrerotona—Jleibauna.

Pemarts mnpuknaaHele 3amaud, B TOM 4YHCIIE COLMAIbHO-3KOHOMHYECKOTO M (PU3MYECKOro
Xapakrepa, CpeICTBaMH MaTEMATUYECKOI0 aHaJIU3a.



IV. TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
No 11/ HaumenoBanue pa3aesioB ]| tem KoiuyecTso yacos DJIeKTPOHHbIE (undposbie)
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
MHoxecTBa AllMOHAJIBHBIX u
1 IEWCTBUTEILHBIX Enlien. Panmonansasle 14 bubmotexa HOK
https://m.edsoo.ru/1568aba3
yYpaBHEHUS U HEPABEHCTBA
5 Oyukiuu 1 rpagukd. CTeneHb ¢ IENbIM 5 bubnuoreka LHOK
nokasarejaem https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—OH CTETEHH. 18 bubnmnoreka HOK
HppanunoHalibHble ypaBHEHHsI U HEPABESHCTBA https://m.edso0.ru/1568aba3
Dopmynsl
4 TpHiOiOMeTpI/II/I.TpI/IFOHOMeTpI/I‘IeCKI/Ie 22 bubmorera oK
https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBareabHOCTH U MPOTPECCUH 5 bubmiorexa HOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 000OIICHHUE, CHUCTEMATHU3AIMS 3 bubmunorexa HOK
3HaHUI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME = 68



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

No /i HaumenoBanue pasgeaoB u  Ttem Koamvecrso yacos DJIeKTPOHHBIE (undporbie)
NMPOrpamMMbI Bcero oOpa3oBaTejbHbIE pecypchbl
CreneHb C palMOHATBHBIM [OKA3aTEJIEM.
1 [TokazarenpHas ¢ynkuus. [lokaszaTenpHbie 12 bubmmoreka IIOK https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlorapupmuueckas GbyHKIHS.
2 Jlorapudmuueckue YpaBHEHHS u 12 bubnunorexa ITOK https://m.edsoo.ru/f11c4afd
HEepaBEHCTBA
TpuronoMmeTpuueckne (QYHKIMA H  HX
3 rpadukH. Tpuronomerpuueckue 9 bubmmorexa [{OK https://m.edsoo.ru/f11c4afd
HEepaBEHCTBA
4 [MpousBoanas. [Ipumenenue npousBogHoi 24 bubmmnoreka [{OK https://m.edsoo.ru/f11c4afd
5 WHTerpan u ero npuMeHeHHS 9 bubnunoteka [IOK https://m.edsoo.ru/f11c4afd
6 Cucrembl ypaBHEHUH 12 bu6mmoreka [{OK https://m.edsoo.ru/f11c4afd
7 HarypasbHbIe U 1IeTbIe Yncia 6 bubmnoreka IIOK https://m.edsoo.ru/fl11c4afd
8 5{(;?;; CHHE, 0600ICHHE, CHCTeMATH3ALKA 18 bu6moreka ITOK https://m.edsoo.ru/fl1c4afd
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 102



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

V.

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N/ T KonuyectBo yacos
°n/n eMa ypoka Beero

1 MHoXxecTBO, ornepanuu HajJ MHOKecTBamu. J{uarpammel Ditnepa—BenHna 1

5 Panmonanbupie uuncina. OOBIKHOBEHHBbIE M JIECATHYHBbIE JApOOHM, IPOLEHTH, OECKOHEYHBIE 1
HEepUOIMYECKUe I1pooH

3 Apudmerndeckne oOnepandd € pPAaNMOHAIBHBIMU YHCIaMH, TpeoOpa3oBaHUS YHCIOBBIX 1
BBIPAXKEHUM

4 [Ipumenenue apoOel M MPOLEHTOB JUISl PEIICHUS MPUKIAAHBIX 3a/ad W3 Pa3IMUHBIX OTpacieit 1
3HAHUM U PEAIbHOM KU3HHU

5 [Tpumenenue npobei ¥ MPOLEHTOB Ul PELICHUs MPUKIAAHBIX 33/1a4 U3 Pa3IMuYHBIX OTpacieil 1
3HAHUU U PEAIbHON KU3HU

6 [evicTBuTenbHbIe ynciia. PannoHanbHble U HppallMOHAIIBHBIC YHCIIA 1

7 ApudmeTrnueckre onepaluu ¢ 1eHCTBUTEIbHBIMU YHNCIAMU 1

8 [TpubnnxkEHHBIE BHIYMUCIICHNUS, IPABUIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yJIbTara BbluncieHuil | 1

9 ToxecTBa U TOXKIECTBEHHBIE MPE0Opa3OBaHUS 1

10 YpaBHEHME, KOPDEHb YPaBHEHHUS 1

11 HepaBeHncTBo, pelieHre HepaBeHCTBa 1

12 Meroa uHTEpBaJIOB 1

13 Pemenne nensix u 1poOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB 1

14 KontponpHast pabora mo Teme "MHOXecTBa palMOHAIBHBIX M JEHCTBUTENIBHBIX YHCEI. 1
PannonanbHble ypaBHEHUS U HEPABEHCTB"

15 @yHKIMS, cr1oco0b! 3a1aHus GyHKIMU. B3auMHo oOpaTHbIe (QYHKIIMI 1




I'padux ¢ynkumu. O6macTb ompeneneHuss ¥ MHOXKECTBO 3HaueHui (ynkmun. Hymu ¢yHkumu.

16 [TpomeKyTKH 3HaKOIIOCTOSIHCTBA 1
17 Yérubie 1 HEUETHBIEC (YHKIIUN

18 Crenens ¢ nensiM nokaszareneM. CtangapTHast popma 3anucy AeHCTBUTENBHOIO YHCIA

19 Ucnonp3oBanue mnoxxoxsmedl (opMbl 3amMcH  JEHCTBUTENBHBIX YHCET IS PELICHHS 1

NPaKTUYECKHX 3a/1a4 U TPEACTABICHUS JaHHBIX

20 CreneHHas GyHKIHS C HATYPAJIbHBIM U IIeJIbIM MTOKa3aTeneM. E€ cBolicTBa u rpaduk 1
21 Apudmernueckuii KOpeHb HATYPATbHON CTEIICHH 1
22 ApudmeTnueckuii KOpeHb HATypaIbHOU CTEICHH 1
23 CpoiicTBa apu(hMETHUECKOTO KOPHS HATYPAIbHOH CTEIICHH 1
24 CaoiicTBa apu(PMETUYECKOTO KOPHS HATYpalIbHOM CTETEeHU 1
25 CoiicTBa apu(hMETHUECKOTO KOPHS HATYPAIbHOMN CTETICHN 1
26 JeiicTBus ¢ apupMeTHIECKUMHU KOPHIMH N—O0# CTETIeHN 1
27 HetictBus ¢ apuMEeTHISCKUMU KOPHSIMU N—OU CTEIICHU 1
28 JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—OW CTETNIEHU 1
29 JeiicTBus ¢ apuMeTHUeCKUMHU KOPHIMH N—O0i cTeneHn 1
30 JeiicTBus ¢ apupMeTHIECKUMHU KOPHSIMH N—O0i CTETIeHN 1
31 Penienune uppanmoHanbHbIX YpaBHEHUH U HEPABEHCTB 1
32 Pemenne uppannoHanbHbIX YpaBHEHUN U HEPABEHCTB 1
33 Penienune uppanmoHanbHbIX YpaBHEHUH U HEPABEHCTB 1
34 Pemenne nppaninOHAIBHBIX YPaBHEHU U HEPABEHCTB 1
35 Penenne uppanmoHanbHbIX ypaBHEHUH 1 HEPABEHCTB 1
36 CoiicTBa u rpaduk KOpHS N-0if CTETICHN 1
37 CoiicTBa u rpaduk KOpHs n-0il cTeneHu 1
38 Kontponbhast pabora nmo teme "Apudmernyeckuit KopeHb n—ol creneHu. MppaunoHanbHbIE 1

YPaBHEHHUs U HEpPAaBEHCTBA"




39 CuHyC, KOCHHYC U TAaHT€HC YHCIIOBOTO apryMEHTA 1
40 CuHyc, KOCHHYC ¥ TAaHT€HC YHCJIOBOTO apryMEeHTa 1
41 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YUCJIOBOTO apI'yMEHTa 1
42 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO apI'yMEeHTa 1
43 Tpuronomerpuueckass OKPY)KHOCTb, OIpENEIEHUE TPUTOHOMETPUYECKUX (PYHKIUI YHCIOBOIO 1
apryMeHTa
44 Tpuronomerpudeckass OKPY>KHOCTb, OIpENEICHUE TPUTOHOMETPUYECKHX (YHKLIUN YHCIOBOTO 1
aprymMeHTa
45 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
46 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
47 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
48 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
49 [Ipeobpa3oBanne TPUrOHOMETPUUYECKUX BBIPAXKEHUIN 1
50 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUN 1
o1 [Ipeo6pa3oBanue TPUTOHOMETPUUYECKUX BBIPAKEHUN 1
52 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHUI 1
53 [IpeobpazoBaHme TPUTOHOMETPUUYECKHUX BBHIPAKECHHI 1
54 Pemenune TpuroHoMeTpuUECKUX ypaBHEHU I 1
55 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUI 1
56 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
o7 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUI 1
58 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUI 1
59 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
50 O6o6menne no Temam "OCHOBHBIE TPUTOHOMETpHUYECKHE (OpMyJbl. TpPUTrOHOMETpPUYECKHE 1

ypaBHEeHUA"




KontponpHast pabora mo Teme "@OpMynbl TPUTOHOMETpUH. TpHUTrOHOMETpPHUYECKHUE

61 ypaBHeHus'"/Bcepoccuiickas mpoBepodHas pabota 1

62 Hrorosas koHTposibHAs paboTa / Beepoccuiickasi mpoBepouHas paboTa 1

63 O06o0061enue, cuctemMaTu3alys 3HaHUN 3a Kypc anreOpbl U Hayal MareMaTudeckoro ananusa 10 1
KJjlacca

64 ApudmeTndeckass ¥ TeoMeTpHUecKas mporpeccuu. Vcmonap3oBaHNE MPOTPECCUU IS PEIICHHS 1
pPEATBbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa

65 beckoneuno yObiBatomas reomerpuyeckas mnporpeccus. Cymma OeCKOHEUHO YObIBaroIen 1
TEOMETPHYECKOHN MPOTPECCHH

66 ®dopmyna CIOKHBIX MPOIEHTOB

67 dopmyna CI0KHBIX MTPOIEHTOB

68 O06o0mieHue, cucteMaru3alys 3HaHUN 3a Kypc aireOpbl U Hayal MaTeMaTHyecKoro aHammsa 10 1
KJlacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuyecTBO 4acoB

Ne i/ Tema ypoka
Bcero
1 CreneHb ¢ palMOHaJIbHBIM I0Ka3aTeleM 1
2 CBoiicTBa CTENEHU 1
3 IIpeoOpa3oBaHue BbIpaXEHUH, COACPIKAILMX PALIMOHAIbHBIE CTETIEHU 1
4 [IpeoOpa3oBanue BBIpAKEHH, COACPIKAIINX PAIIHOHAILHBIC CTEIICHH 1
5 IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAILNX pAllMOHAIbHbIE CTEIICHU 1
6 [TokasaTenbHble ypaBHEHUS U HEPABEHCTBA 1
7 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1
8 [TokasaTenbHble ypaBHEHUS U HEPABEHCTBA 1
9 [TokaszaTenbHble ypaBHEHUS U HEPABEHCTBA 1
10 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1
11 [TokazarenbHast pyHK1MS, €€ cBOWCTBA U TpaduK 1
12 KontponbsHast pabora mo Teme "CremeHb € palMoOHaNbHBIM THoka3areneM. IlokasarenbHas 1
¢ynkuus. [TokazarenbHble ypaBHEHNs U HEpaBeHCTBA"

13 Jlorapugwm uncna 1
14 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 1
15 [IpeoOpa3oBanue BbIpaxeHU, CoepKaLIUX JJOTapUPMbI 1
16 IIpeoOpa3oBaHue BBIPAXKEHUH, COACPIKALIMX JIOTApU(MBI 1
17 [IpeoOpa3oBanue BbIpaxeHUil, copepKaluX Jorapumbl 1
18 IIpeoOpa3oBanue BBIPAXKEHUHA, COACPIKAIIMX JIOTApU(MBI 1
19 Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA 1
20 Jlorapudmuueckue ypaBHEHHs 1 HEpaBEHCTBA 1
21 Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA 1




22 Jlorapudmuueckue ypaBHEHUS] 1 HEPABEHCTBA 1
23 Jlorapudmuueckas GyHKIUs, €€ CBOHCTBA U Tpaduk 1
24 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U TpaduK 1
25 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku 1
26 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U TpadUKH 1
27 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku 1
28 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U rpaduKu 1
29 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1
30 [IpuMepsl TPUTOHOMETPUYECKUX HEPABCHCTB 1
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [IpuMepsl TPUTOHOMETPUYECKUX HEPABCHCTB 1
33 Konrponsnast padora nmo teme "Jlorapupmuueckas ¢pynkuus. Jlorapupmuueckue ypaBHEHHS U 1
HepaBeHCTBa. Tpuronomerpudeckre GyHKIUK U uxX rpadukn. TpuroHoMeTpuieckrue HepaBeHcTsa"
34 HenpepriBable GyHKITUN 1
35 MeTto MHTEpPBAJIOB [UIsl PEIICHNS HEPABEHCTB 1
36 MeTtoa HHTEpBAJIOB JIJIs pEIICHNUS] HEPABEHCTB 1
37 [TpousBonHas GyHKIUU 1
38 [TpousBomHas GyHKIUU 1
39 I'eomerpuueckuil ¥ GpuU3NUYECKUN CMBICT TPOU3BOTHON 1
40 I'eomeTprueckuii U GU3NYECKUI CMBICI TPOU3BOIHOM 1
41 [Tpon3BoiHbIE NIEMEHTAPHBIX (HYHKLINH 1
42 [Ipou3BoiHbIE AIEMEHTAPHBIX (PYHKINN 1
43 IIpou3BoHas CyMMBI, TPOU3BEICHHS, YACTHOT'O (PYHKIIUIH 1
44 [Ipon3BoiHas CyMMBI, IPOU3BEACHMSI, YACTHOTO (YHKITHI 1
45 ITpon3BoiHAs CyMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIUH 1
46 [IpumeHeHne Mpor3BOIHON K HCCIeI0BaHUIO (DYHKIIUI HA MOHOTOHHOCTh M 9KCTPEMYMBI 1




47 [TpumeHeHne TPOU3BOTHON K UCCIEIOBAHNUIO (DYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI 1
48 IIpuMeHeHHne NpPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI 1
49 [TpumeHeHre TPOU3BOTHON K UCCIIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTB M SKCTPEMYMBI 1
50 Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HAYeHUs (PYHKIIUK Ha OTPE3Ke 1
51 Haxosxnenne HanOobIIero 1 HAMMEHbBIIETO 3HaUeHUs (PYHKIIMU Ha OTPE3Ke 1
52 Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HAYeHUs (PYHKIIUK Ha OTPE3Ke 1
53 Haxosxnenne HanOobIIero 1 HAMMEHBIIETO 3HaUeHUs (PYHKIIMU Ha OTPE3Ke 1
o4 Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HAYeHUs (DYHKIIUY Ha OTPE3Ke 1
55 Haxoxaenue HauboIbIero 1 HaMMEHbIIEro 3HaYeHHs] PYHKIIMU HA OTPE3Ke 1
56 [TpumeHeHre MPON3BOIHON TSI HAXOXKICHHS HAWITYYIIETO PEIIeHUs B IPUKIIAIHBIX 3aadax, s 1
OTIpeJIeNIeHUs] CKOPOCTH IpOIecca, 3a1aHHOT0 (POpMYIIOi MK TpauKoM
57 Kontponbnas padora o teme "l[IponsBoanas. [I[puMeHeHne MpOU3BOIHOM" 1
58 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX 1
59 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX 1
60 WuTerpan, reomeTpruueckuil 1 (GU3NYECKU CMBICI HHTETpaia 1
61 WuTerpain, reomeTpuyeckuil 1 GU3NYECKUI CMBICI HHTETpaa 1
62 WuTterpan, reomeTpruueckuii 1 pru3nyecKuii CMbICIT HHTETpaja 1
63 Breruncnenue uaterpana mo popmyie Herorona—Jlelioauma 1
64 Beruucnenue nnrerpana no gopmyne Herorona—JleitOnuma 1
65 Brruucnenue unrerpana no popmyne Herotona—IJleitOuuiia 1
66 Beruucnenue nnrerpana no gopmyne Herorona—JleitOnuma 1
67 Cucrembl TMHEHHBIX YPAaBHEHUI 1
68 CucreMpl TMHENHBIX YpaBHEHUN 1
69 Perrenne npukiTagHbIX 33724 C MOMOIIBIO CUCTEMbI TMHEWHBIX YpaBHEHHHA 1
70 Perienue npukiagHbIX 3a1a4 ¢ MOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHHH 1




71 CucreMbl ¥ COBOKYITHOCTH LEJBIX, pAIlMOHATBHBIX, HPPANUOHAIBHBIX, TOKAa3aTEIbHBIX, 1
Jorapu(MUUECKUX ypaBHEHUH U HEPABEHCTB

7 CucreMbl ¥ COBOKYITHOCTH LEJBIX, PAIMOHAIBHBIX, HWPPAUOHAIBHBIX, IMOKA3aTEIbHBIX, 1
norapu()MUYECKUX YpaBHEHUH U HEPABCHCTB

73 CucreMbl U COBOKYIHOCTH LEJBIX, pallOHAIbHBIX, MPPALUOHAIBHBIX, IOKa3aTEeJbHbIX, 1
Jorapu(MUUECKUX ypaBHEHUHN U HEPABEHCTB

74 CucreMbl ¥ COBOKYITHOCTH LEJBIX, PAIMOHAIBHBIX, HWPPANUOHAIBHBIX, IMOKA3aTEIbHBIX, 1
norapu()MUYECKUX ypaBHEHUI U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GYHKITUH IS peIICHUS] YPABHCHHA U CUCTEM

76 Hcnonb3oBanue rpadhukoB GyHKIUN A1 pelICHUS] YPaBHEHU U CUCTEM

77 [IpuMmeHeHHE ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMATHUYECKUX 3a/1a4 W 3a/1a4 U3 1
pa3nuYHBIX 001acTeil HAYKH U PEeATbHOM KU3HH

78 KonTponbnas pabota o teme "UnHTerpan u ero npumeHeHusi. CucTeMbl ypaBHEHH" 1

79 HarypanbHble 1 1enble yncia B 3aa4ax U3 peajbHON )KU3HU 1

80 HatypanbHble 1 1ienbie yrcia B 3a7a4ax U3 peaibHOU KU3HU 1

81 HarypanbHble 1 1enble yncia B 3aa4ax U3 peajbHON KU3HU 1

82 [Ipu3Haky QEIMMOCTH LENBIX YNCEI 1

83 [Tpu3Haku JETUMOCTH TIETBIX YUCEIT 1

84 [Ipu3Haky OEIMMOCTH LENBIX YUCEI 1

85 [ToBTOpeHue, 060061IeHNE, cUCTeMaTH3alus 3HaHUW. Y paBHEHUS 1

86 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3aIis 3HAHUW. Y paBHECHUS 1

87 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3allis 3HAHUN. Y paBHEHUS 1

88 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3aIs 3HAHUW. Y paBHEHUS 1

89 [ToBTOpeHme, 06001IeHNE, cCUCTeMaTH3aIus 3HAHUN. Y paBHEHUS 1

90 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3aIs 3HAHUW. Y paBHEHUS 1

91 [ToBTOpenue, 06006meHne, cucreMaTu3anus 3Hanuil. HepaBeHcTsa 1




92 [ToBTOpenue, 0600meHne, cucTeMaTu3anus 3Hannii. HepaBeHcTea 1
93 [ToBTOpeHue, 0000IIeHNe, cCUCTeMaTH3anus 3HaHuii. HepaBeHcTBa 1
94 [ToBTOpenue, 06001meHNe, cucTeMaTH3anus 3HaHnii. HepaBeHcTea 1
95 [ToBTOpeHme, 06001meHne, cucTeMaTi3anus 3HaHuii. CUCTEMBbl ypaBHEHUI 1
96 [ToBTOpeHME, 00001IEHNE, CCTeMaTH3alKs 3HaHui. CHUCTEeMbI ypaBHEHUI 1
97 [ToBTOpeHme, 06001mEeHNe, cucTeMaTH3alus 3HaHui. OyHKIUN 1
98 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3aIKs 3HaHUH. DyHKIIUH 1
99 HroroBas KoHTpoOJIbHAs paboTa 1
100 HroroBast koHTpoIbHAs paboTa 1
101 O06o061IeHne, cucTeMaTH3aIis 3HaHUH 3a Kypc anreOpbl M Havall MaTeMaThudeckoro ananm3a 10-11 1
KJIACCOB
102 O0o0mIeHre, cUCTeMaTU3aIlks 3HAHUH 32 Kypc anreOpbl M Hayall MateMaTtndeckoro aHaimusa 10-11 1
KJIACCOB
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




VI. TIPOBEPSIEMBIE TPEBOBAHUSI K PE3VJbBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM ITPOTPAMMBI

10 KJIACC
Kon .
IIpoBepsiemble mnpeaMeTHbIe Ppe3yJbTAThl OCBOEHUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJabTara
1 Uucna 1 BBIYUCIICHUS
11 OmnepupoBaTh MOHATUSMH: PAlMOHATIBHOE M JACUCTBUTEIHHOE YHUCIIO,
' OOBIKHOBEHHAS M IECSITHYHAS IPOOb, TPOLICHTHI
12 Bommonusate  apudmernyeckue onepanud ¢ PalUOHAIBHBIMH |
' JEHCTBUTENbHBIMH YUCIaMU
13 BemonHATe  mpHONMMKEHHBIE — BBIYMCICHUS,  HMCIONB3YS  IpaBUiIa
' OKpPYTJICHUS, IeJaTh IPUKUIKY U OIICHKY PE3yJIbTaTa BRIYUCICHUN
OmnepupoBarh MOHATUSMHU: CTEIIEHb C LIEJIBIM TOKa3aTesIeM, CTaHAapTHAS
14 ¢dopma 3amucH ACWCTBUTEIHHOTO YUCIA, KOPEHb HAaTypajJbHOW CTENCHH;
' WCIOJIB30BATh MOIXOAAUIYI0 (HOPMY 3alUCH JACHCTBUTEIBHBIX YHCEN IS
pelIeH s MPaKTHYECKUX 33734 U MPECTaBICHHS JaHHBIX
OnepupoBaTh MOHATUSIMH: CHHYC, KOCUHYC M TaHI€HC IMPOU3BOJILHOTO
1.5 yria; WCIONb30BaTh 3allMCh TPOM3BOJBHOTO yria dYepe3 oOpaTHbIE
TPUTOHOMETpHUYECKHE (HYHKITHH
2 VYpaBHEHHs U HEPABEHCTBA
OmnepupoBarh MOHATHAMHU: TOKAECCTBO, YpaBHEHHE, HEPABEHCTBO, IENIOE,
2.1 panmoHanbpHOE, UpparoOHATIHLHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE
99 BrImonHATE Mpeodpa3zoBaHus TPUTOHOMETPHYECKUX BRIPAKECHUN U PEIIaTh
' TPUTOHOMETPHUYECKHE YPAaBHEHHS
BrimonHsaTe npeoOpa3oBaHusl HENbIX, PAMOHATBHBIX U UPPAIIMOHAIBHBIX
2.3 BBIDOKEHUI H pelIaTh OCHOBHBIE THUIIBI MEJBIX, PAIMOHATIBHBIX H
WppallMOHATILHBIX YPaBHEHUI U HEPABEHCTB
94 [IpuMeHsITh ypaBHEHUS W HEPAaBEHCTBA JIJIS PEIICHUS MaTeMaTHYECKUX
' 3a/1a4 U 3a]1a4 U3 Pa3TUYHbIX 00J1acTel HAyKH U peallbHOM JKU3HU
MonenupoBaTh pealbHBIE CHUTYallil Ha S3BIKE aiureOphl, COCTaBISTH
2.5 BBIpA)XCHUSI, YPaBHEHHsI, HEPABEHCTBA 110 YCIOBHUIO 3a/1a4H, UCCIIEIOBAThH
MTOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM arlapara anreopbl
3 OyHKIHH U TpaduKh
OmnepupoBath MOHATUSAMU: QYHKIIHS, CTIOCOOBI 3aaHuUs PYHKITNH, 00J1aCTh
3.1 OTpeNieIeHus M MHOXKECTBO 3HaueHWi ¢(yHkimu, rpaduk QyHKIUH,
B3aMMHO 0OpaTHbIe (QYHKIIMU
3.9 OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEYETHOCTh (QYHKIUHU, HYIU
' (yHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA




3.3 Hcnonp3oBathk rpaguky GyHKIMHA U1 peLIeHNs ypaBHEHUH
3.4 CtpouTh 1 ynTaTh rpad KK JIMHEMHOW (PYHKITUHU, KBAAPATUIHON () YHKIINH,
CTCTICHHOH ()YHKITHH C I[EJIBIM TTOKa3aTelieM
Ucnonb3oBate rpaguku (QyHKUUNA 11 UCCIIEOBAHUS TMPOIECCOB U
35 3aBUCHMOCTEH MpH PELICHUH 3ajad U3 JIPYTHX y4eOHBIX MPEJAMETOB U
' peayibHOM  JKM3HHM, BbIpakaTh (OpPMyJIaMH  3aBHUCHUMOCTH  MEXIY
BEJTMYUHAMU
4 Hayana matemaruueckoro ananusa
41 OnepupoBarh MOHATHSIMH: [OCIEAOBATEILHOCTh, apu(MeTHdecKas Hu
' r€OMETpPUYECKast IPOTPECCUn
OnepupoBarh MOHATHSAMH: OECKOHEYHO YOBIBAIOIIAs T€OMETpUYECKas
4.2 mporpeccusi, CyMMa OECKOHEYHO  YOBIBAIOIEH  reoMeTpU4ecKon
MIPOrpeccuu
4.3 3a/1aBath MOCIEAOBATEIHFHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnonb30Barh CBOWMCTBA TNOCJIEAOBATENBHOCTEM M MPOTPECCUN IS
' pelIeHus pealibHBIX 3314 MPUKIIAIHOTO XapaKTepa
MHoxecTBa U JIOTUKA
5.1 OrnepupoBaTh NOHITUSIMHU: MHOKECTBO, ONIEPAIIMH HAJl MHOYKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Al ONUCAHHS
5.2 peaNbHBIX TIPOIIECCOB U SABIEHUH, IPH PEIICHUH 3a/1a4 U3 APYTUX YUeOHBIX
MpeaMETOB
5.3 OnepupoBarb  MNOHATHSMHU:  ONpEIEICHUE, TEOpeMa,  CIIEJICTBHE,
JI0Ka3aTeNIbCTBO
11 KJIACC
Kon "
IIpoBepsiemble TpeaAMeTHBbIE Pe3yJbTATHI OCBOEHHS] OCHOBHOIi
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero 001mero 00pa3oBaHus
pe3yJbTara
1 Yucna 1 BBIYUCTIECHUS
OnepupoBarh MOHATUSMHU: HATypalbHOE, IIEJI0€ YUCIIO; HCIONIb30BATh
11 MPU3HAKUA JEIMMOCTH LEJIBIX YHCEN, PA3I0KEHHE 4YHClIa Ha TMPOCTHIE
MHOXUTENH JIJIs1 PEIICHUS 3a0a4
1.2 OnepupoBarh MOHATHEM: CTEIIEHB C PAIIMOHATLHBIM MTOKA3aTeIeM
13 OnepupoBarh NOHATUSAMU: JIOTapU(PM YHCIIa, AECATUYHBIE U HATypaJbHbIE
' sorapu(MbI
2 VYpaBHEHUs 1 HEpABEHCTBA
[IpuMeHaTh CBOWCTBAa CTENEeHM i1 TpeoOpa3oBaHMs BBIPAKCHH,
2.1 ONEpUPOBATh TMOHATHSAMH: [OKAa3aTelIbHOE YpaBHEHHE M HEPABEHCTBO;
pelaTh OCHOBHBIC TUIIHI TOKA3aTEIbHBIX YPABHEHUI U HEPABCHCTB




BeimonuATe mpeoOpa3oBaHusi BBIPAKEHUH, COAEPXKAIIMX JIOTapH(MBI;

2.2 OIIEpUPOBATh MOHATHAMM: JIOTapU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOrapU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB
2.3 HaxoauTs perienus npocTeNIINX TPUTOHOMETPUUECKMX HEPABEHCTB
OmnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YpaBHEHUN U €€ pelleHUE;
2.4 HCIOJIb30BATh CUCTEMY JIMHEHHBIX YPAaBHEHUM JUIsl pEIIEHUs IPAKTUYECKUX
3aja4
95 Haxomute  pemieHuss  mpocTedIIMX  CUCTEM M COBOKYIHOCTEH
' palMoHaIbHBIX YPAaBHEHUI U HEPABEHCTB
MopenupoBaTh peajbHBIE CUTYallMd Ha S3bIKE aireOpbl, COCTABIATH
2.6 BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U CHUCTEMBbI MO YCIIOBUIO 3a/1a4H,
HCCIIEI0BaTh IOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM almmapara aareOpbl
3 OyHKIUY U TpapUKH
OnepupoBaTb NOHATUSMH: IEpUOAMYECKas (QYHKLHSA, [POMEXYTKU
31 MOHOTOHHOCTH (DYHKIIMH, TOUKH 3KCTpeMyMa (GYHKUUM, HauOosbliee U
' HavMeHblllee 3HaueHHs] (PYHKLIUU Ha NMPOMEXYTKE; HCIOIb30BaTh HUX JUIS
uccienoBaHus (GyHKLUH, 331aHHOH rpadukomM
OmnepupoBaTh MOHATUAMHU: TPAQUKH TTOKA3aTEIbHOU, JIOTapUPMHUIECKON |
3.2 TPUTOHOMETPUYECKHX (PYyHKIUI; u300pakaTb HMX Ha KOOPAMHATHOMN
IUIOCKOCTH M UCTIOJIb30BATh JJISl PEIICHUS] YPABHEHUI U HEPABEHCTB
33 N300paxaTh Ha KOOPIMHATHOMN IJIOCKOCTU IpaQUKU TMHEHHBIX ypaBHEHUI
' Y UCHOJIb30BaTh UX JJI PELIEHUS] CUCTEMBbI IMHEHHBIX YpaBHEHUM
3.4 Hcnonb3oBare rpaduku QyHKUMH JUIs HMCCIEIOBAHUS IPOLECCOB H
' 3aBUCUMOCTEH 13 JPYruxX y4yeOHBIX TUCLUIIINH
4 Hagana maTemMaTn4eckoro ananusa
OmnepupoBaTh MOHATUSAMHU: HENpepblBHAs  (YHKLUUSA, MPOU3BOJHAS
4.1 (YHKIIMM; HCIIONB30BaTh TEOMETPUYECKUH M (PU3MUYECKUH CMBICIH
MPOU3BOJHOMN JJIsI pEIICHUS 3a/1a4
4.9 HaxoauTe  mpou3BOAHBIE  JJNEMEHTApHBIX  (QYHKIMHA,  BBIYHCIATH
' MIPOU3BO/IHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO (PYHKIIUI
Hcnonp3oBaTh NpOM3BOAHYIO Ul HCcleAoBaHMs  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHATH PE3YJIbTAThl UCCIEI0BAaHUS K
MOCTPOEHHIO IPpahuKOB
44 Hcnonb30BaTh MPOM3BOAHYIO U1 HAXOXACHUS HAWIYYIIEro peuieHus B
' MPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a]jauax
45 OmnepupoBaTh MOHATUAMU: MEpPBOOOpa3HAas M HHTErpaj; MOHUMATh
' reOMETPHUECKUH U (PU3NUYECKHI CMBICI HHTETpaja
46 HaxoauTs nepBooOpa3Hble 3IeMEHTAPHBIX (PYHKIUH, BEIYUCIATH HHTETPAT
' o popmysiie Herotona — Jleiibuuia
47 Pemare mpukiiagHble 3a1a4M, B TOM YHCIIE COLMAIbHO-?)KOHOMHYECKOTO U

(bU3NYIECKOT0 XapakTepa, CpeACTBAMU MaTEMAaTHYECKOTO aHaJIi3a




VII.

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIEPKAHUS
1 Yucna v BBIYKCICHUS
Panuonanenple  uucna. OOBIKHOBEHHBIE U JAECATUYHBIE JIPOOM, IPOLEHTHI,
OecKOHEuHble  Iepuoauveckue  ApoOu.  ApudMmeTrHdyeckue  Oomepauuud  C
11 paLMOHATIBHBIMU YUCJIaMH, NPeoOpa30BaHMsl YMCIOBBIX BbIpaxkeHUi. IIpumenenune
npoOeil M MPOLEHTOB JJISl PEUICHUs MPHUKIAIHBIX 3a/a4 M3 Pa3IUYHBIX OTpaciei
3HAHUH U PEAIbHON KU3HU
JeiictButenpHple  uucia.  PanuoHanpHBlE M MpPPALMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue onepanuu ¢ JEHCTBUTENbHBIMM 4yuciaaMu. [IpuOamxéHHble
BBIUNCJICHMS], TPaBUJIa OKPYIJIEHUS, IIPUKKJIKA U OLIEHKA PE3yJIbTaTa BIUMCICHUN
Crenenp ¢ mensiM mokazarteneMm. CranmapTHas (opma 3amUCH JEHCTBUTEIBHOTO
13 yucia. Mcnonb3oBanue noaxonsuied (GopMbl 3anucu AEHCTBUTEIbHBIX YHCEN IS
pELIeHUs IPAKTUYECKUX 3a1a4 U MPEICTABICHUS JAHHbBIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTemneHu. JleficTBua ¢ apupMeTHUECKUMU
' KOPHSIMU HaTypaJbHON CTENEHU
15 CuHyC, KOCMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOTO apryMeHTa
YpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOpPA30OBaAHUS
29 [TpeoGpa3zoBanue TPUTOHOMETPHUYECKHUX BBIPAXKECHUI. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
53 VYpaBHeHue, KopeHb YypaBHeHMs. HepaBeHCTBO, pelieHue HepaBeHCTBA. Mertoa
MHTEPBAJIOB
2.4 Permenue nenbIx U 1poOHO-paAIlMOHAIBHBIX YPaBHEHHUH U HEPAaBEHCTB
2.5 Pemenne nppanroHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI
57 [IpumeneHne ypaBHEHHI 1 HEPABEHCTB K PEIICHHUIO MAaTEMATHUECKUX 3a/1ad U 33]a4
' U3 PA3IUYHBIX 00JIaCTel HAYKU U peabHON KU3HU
3 OyHKIMY 1 TpaduKu
31 Oynkuus, crnocodbl 3amanus ¢yHkuuu. ['paduk ¢ynkumu. B3aumuHo oOparHble
' GyHKIUH
3. Ob6nacte ompeneneHus M MHOXKECTBO 3HaueHuM ¢ynkuunu. Hymu QyHkumm.
' [TpomexyTkH 3HAKONOCTOSAHCTBA. YETHBIC U HEUETHBIE (PYHKLIUU
33 CrenenHas GyHKIHS C HATYPAJIBHBIM U IIEJIBIM MTOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CpoiicTBa u rpaduk KopHs N-0ii cTenenu
3.4 Tpuronomerpudeckas OKpPYXHOCTb, OIpPENIEICHUE TPUTOHOMETPUYECKHX (DYyHKIIHIA
' YHCIIOBOTO apryMEHTa




4 Hauana maTtemaTndeckoro aHaausa
41 [TocnenoBarenbHOCTH, C€HOCOOBI 3aJaHusl IocienoBaTelbHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
Apudmernueckass M reoMeTpuyeckas mporpeccud. beckoHeyHO yObIBaromas
4.9 reomerpuueckas mnporpeccus. Cymma OECKOHEUHO YObIBarOIIEH TIeOMeTpU4ecKon
' nporpeccuu. dopmyna CIOXHBIX IPOLEHTOB. Vcroib30BaHME NPOIPEecCHU IS
peleHHs peabHbIX 3ajjau MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa U J0ruKa
MHoxxecTBO, omnepauuMud Haja MHoecTBaMu. Jluarpammbl Oiiepa — BenHa.
5.1 [IpumeneHne TEOPETUKO-MHOKECTBEHHOTO ammapara s ONHCAHUS PpPeallbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3aJ1a4 U3 IPYTUX YIEOHBIX MIPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna u BBIYUCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH LEIIbIX YUCE
1.2 CreneHsb ¢ palmoHaJIbHBIM ITOKa3areneM. CBOWCTBA CTENEHU
13 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOTApU(MBI
2.2 [IpeoOpa3oBaHue BEIpaKeHUH, COJEPIKAINX CTETICHU C PAllHOHATILHBIM MTOKa3aTeeM
2.3 [TpuMepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHBIC YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS] U HEPAaBEHCTBA
26 CucTeMbl TMHEHHBIX YpaBHEHUH. PemeHre mpuKkitagHbIX 3a/1a4 ¢ TOMOIIBIO CHCTEMBI
' JIMHENHBIX YPABHEHU
2.7 CucTeMbl 1 COBOKYITHOCTH PALlMOHAIBHBIX YPABHEHUH U HEPABEHCTB
)8 [TpumeHeHne ypaBHEHNH, CHCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX 3a/1a9
' W 337124 U3 Pa3InYHbIX 00JIacTe HAYKU U peasIbHOM KU3HU
3 OyHKIMY U TpaPuKH
Oynkius. [lepuognueckue QyHkuu. [IpoMexXyTKM MOHOTOHHOCTH (YHKIIHU.
3.1 MakcumymMbl U MUHMUMYMBl (yHKIMM. HaumOonbllee W HauMeHbllee 3HAYCHHE
(GYHKIHMU Ha TPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U rpaduKu
3.3 [TokazatenpHas u norapudmudeckas PyHKIIUU, ©X CBOWCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadukoB GyHKUUN 1715 pelieHHs] YpaBHEHUH U JIMHEMHBIX CHCTEM
Hcnons3oBanne rpadukoB pyHKIUH 715 UCCIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOPbIC BO3HUKAIOT TPH PEIICHWH 3a7ad W3 APYrHUX Y4YEOHBIX MPEAMETOB M
peaIbHOM JKU3HU




Hauana MmaTemaTuyeckoro aHainsa

4.1 HenpepriBable pyHKIMU. MeTo HHTEPBAIOB 7Sl pELICHHS] HEPAaBEHCTB
4.2 [TpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKHA CMBICI TPOU3BOIHOM
43 [TpousBonHbie 3neMeHTApHBIX (GYHKUIUH. DOopMynabl HaXOXKIEHHS MPOU3BOTHON
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (YHKIIUN
[IpumeHeHne NPOU3BOAHON K UCCIEAOBaHUIO (GYHKIUH HAa MOHOTOHHOCTh U
4.4 aKCcTpeMyMbl. Haxosxienne HanOOIbIIero ¥ HauMEHBIIEro 3HaueHus QyHKIUHA Ha
OTpe3Ke
[TpumMeHeHne MPOU3BOIHON JUTSI HAXOXKICHUS HAWIYYIIETO PEHICHUS B MTPUKIIAQTHBIX
4.5 3aayax, IJs OMpelesieHHs CKOPOCTU Tpolecca, 3agaHHOro (opMmysinoi wiu
rpadgukom
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reomeTpuyeckuil U pu3ndeckuii cMpica. Beranciaenue nHTerpaia mno

dopmyne Hetotona — JleitOnuna




Vill. MPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHHUA K
PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJILHOW ITPOT'PAMMBI
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOOBaHNUsI K NPeIMETHBIM Pe3yJbTATAM OCBOCHUS
NMPOBEPSAEMOr0  OCHOBHOWi  00pa3oBaTeJIbHOIl  NpoOrpaMMbl  CpeHero  00IIero
TpeOoOBaHMS oOpa3oBaHus

Bnanenue merogamu J0Ka3aTeNbCTB, ANTOPUTMAMU PpELICHUS 3aj1ad;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATUSIMH: OIpEACICHHUE,
aKCHMOMa, TEeOpeMa, CIEICTBHE, CBOWCTBO, IPHU3HAK, JOKAa3aTeIbCTBO,
paBHOCUIIbHBIE (POPMYIHPOBKH; MPUMEHATh UX; YMEHUE (DOPMYIHPOBAThH
oOpaTHOE U TMPOTUBOIOJIOKHOE YTBEPXKACHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOIb30BATh METOJl MATEMATHYECKOW HWHAYKIIUY;
MIPOBOJIUTH JIOKA3aTeNIbHbIEC PACCYKIEHUS MU PELICHUH 33]1a4, OLIEHUBATh
1 JIOTUYECKYI0 IPAaBWIBHOCTb  PAacCyXJIECHUW; yMEHHE OIEepUpPOBaTh
HNOHATUSIMU: MHOXECTBO, IIOJMHOKECTBO, ONEPALlUU HaJ MHOXKECTBAMU;
YMEHHME UCI0Ib30BaTh TEOPETUKO-MHOKECTBEHHBIH anmnapaTt /Ui OlUCaHUs
pealIbHBIX MPOLECCOB U SBJIECHUHN U NPHU PELICHUU 3a/lad, B TOM UYHUCIE U3
Jpyrux y4eOHBIX NPEIMETOB; YMEHHE ONEepHpOBaTh MOHATHSAMM: Tpad,
CBSI3HBIA Tpad, epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHUE 33a/1aBaTh U
ONHUCHIBATh Ipadbl pa3IMYHBIMU CHOCOOAMH; HCIOJIB30BaTh Ipadbl MpH
peILIeHnN 3a1a4

YMeHne omnepupoBaTh MOHATHUSMHU: HATYpaIbHOE YHUCIIO, IEJNI0E YHUCIIO,
CTETIEHb C LEJIBIM IT0Ka3aTesleM, KOpeHb HaTypalbHOM CTENEHH, CTENEHb C
palMOHATIBHBIM MOKa3aTeleM, CTENEeHb C JIeHCTBUTENbHBIM IOKa3aTeleM,
JorapupmM YHcia, CUHYC, KOCMHYC W TAaHI'€HC MPOM3BOJIBHOIO YHUCIA,
OCTaTOK [0 MOAYJIO, PalMOHAIBHOE YHCIO, UPPALMOHAIBHOE YHUCIIO,
MHOXECTBAa HATypaJIbHBIX, IIENIbIX, PAlUOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; YMEHHE UCTIOJIb30BaTh MPU3HAKH JICTMMOCTH, HAMMEHBIITUN 00Ini
JeTUTeNlh ¥ HauMeHbIllee oOIee KpaTHOe, alnropuT™M EBximaa mpu
PEIICHUH 3a]1a9; 3HAKOMCTBO C Pa3IMYHBIMU TIO3UIIMOHHBIMU CHCTEMaMH
CUHCJICHUS; YMEHHE BBIOJIHATH BEIUMCIIEHUE 3HAUEHUH U TpeoOpa3oBaHUs
2 BBIP@KEHUI €O CTeneHsMHU U Jorapudmamu, mpeoOpa3oBaHus APOOHO-
pallMOHATIBHBIX ~ BBIPQXKEHUH; yMEHHE  ONEpHpPOBAaTh  MOHATHUSIMHU:
MOCJIEeI0BATENbHOCTb, apH(MeTHdecKkas TIpOrpeccHs, TreoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBIBaroIasi T'e€OMETpUYECKas IPOTPECCHUS;
YMEHHE 3aJaBaTh IOCJIEIOBATEIBHOCTA, B TOM YHCIE C IOMOIIBO
PEKYPPEHTHBIX (OPMYII; YMEHHUE ONEPUPOBATH MOHATUAMU: KOMIUIEKCHOE
YHCIIO, CONpPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYldb M apryMEHT
KOMIUIEKCHOTO ~ 4Yucia, (GopMa  3amMCH  KOMIUIGKCHBIX — YHCEl
(reomeTpuyeckas, TPUTOHOMETpPHUYECKass W anreOpamyveckas); yMeEThb
NPOM3BOIUTH apH(PMeTHUecKue JeHCTBHS C KOMIUICKCHBIMH YHCIAMU;

MNPUBOAUTH IMPUMCPBI UCITOJIB30BAHUA KOMIIJICKCHBIX YUCCII; OIICPHUPOBATH




HNOHATHSIMM:  MaTpuma 2X2  u  3x3, onpeaenuTeNb  MaTpPHULIbI,
reOMETPUUECKHUI CMBICI OIPEACTUTENS

YMeHue onepupoBarh MOHATHAMU: PALMOHAIBHBIE, HWpPpalUOHAJIbHBIC,
NOKa3aTebHbIC, CTETEHHBIE, JIorapu(MUUECKUE, TPUTOHOMETPHUUYECKHE
YPaBHEHUsS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE OIIEPUPOBATH IIOHATUAMMU:
TOXJIECTBO, TOXJECTBEHHOE NpeoOpa3oBaHME, YpaBHEHUE, HEPAaBEHCTBO,
CUCTEMAa YpPAaBHEHUH W HEPABEHCTB, PaBHOCHIBHOCTb YpPaBHECHMIA,
HEPABEHCTB M CHUCTEM; YMCEHHME pEIlaTh YPaBHEHHUs, HEPABEHCTBA U
CUCTEMBI C TIOMOINBIO pPAa3JIMYHBIX IPUEMOB; pEIIATh YPABHECHMS,
HEPABEHCTBA M CHCTEMBbl C IapaMEeTpOM; IPUMEHATb YPaBHECHMS,
HEPaBEHCTBA, UX CUCTEMBI IS PEIIEHNs MaTEMAaTUYECKUX 3a1a4 U 3a]1a4 U3
pa3IMyYHbIX 00JacTel HayKH U PeaibHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMM: (GYHKUUSA, 4YETHOCTh (DYHKLUH,
HNEPUOJIMYHOCT (YHKLUHU, OTPAHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTb
GbyHKLIUHU, 3KCTpeMyM (DYHKIUMHM, HauOoJblllee U HauMEHbIIEee 3HAUYEHUS
(GyHKIMU Ha TPOMEXYTKE, HepepbIBHAS (PYHKIUSA, aCHMITOTHI rpaduka
¢byHKIMH, TIepBast U BTOpas NPOM3BOAHAS (DYHKIUH, T€OMETPHUECKUIN U
¢u3nyecKuil CMBICH TPOU3BOJHOMN, IEepBOOOpa3zHas, OINpeAeIEHHbIN
UHTETPa], YMEHHE HAaXOJUTh ACHMITOTHI rpaduka (yHKIHUU; YMEHHE
BBIYUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO M KOMITO3UIH
GyHKLIMH, HAXOOUTh YpaBHEHHE KacaTelbHOM K Tpaduky (yHKIMH;
YMEHUE HaXOJUTh MPOM3BOJHBIE JJIEMEHTAPHBIX (DYHKIUH; yMeHHe
UCMOJIb30BaTh IPOU3BOJAHYIO JJIsi MCCIENOBaHUS (DYHKIMM, HaXOIUTh
HauOoJbIIMEe M HaMMEHbIIME 3HaueHWs (YHKIMH; CTpouTh Trpaduku
MHOTOWJIEHOB C HCIOJIB30BAaHUEM amapara MaTeMaTHYECKOro aHaIW3a;
NPUMEHATHh TPOW3BOAHYIO IS HAXOXKICHUS HAWIYYIIEro pPEUICHUS B
NPUKIAJHBIX, B TOM YHUCIE COIMAIFHO-I)KOHOMHUYECKHUX U (U3UIECKUX
3aJa4ax; HaXOAWUTh IUIOMAIu U 00BEMBI QUTYp C MOMOIIBIO MHTErpaia;
NPUBOANUTH TPHUMEPbl MAaTEMaTHYECKOrO0 MOJEIMPOBAHUS C IOMOIIBIO
g depeHIMaIbHbIX ypaBHEHUN

YMeHnue onepupoBath NOHATHAME: TpaduK QyHKIMH, oOpaTHas QyHKIHS,
KOMIO3UIMSA (YyHKIUHN, JUHEWHas (QyHKUMSA, KBaJpaTH4Has (QYHKIHS,
panroHanmbHass (YHKIHSA, CTENeHHas QYHKIWSA, TPUTOHOMETPHUECKHUE
¢byHkuuu, oOpaTHble TPUTOHOMETpUYECKHE (DYHKIMM, TOKazaTeslbHas U
Jgorapupmuueckas (QyHKIUH;, yMEHHE CTPOUTh TpapuKH H3YyUYEHHBIX
(byHKUUH, BBITOTHATH peoOpazoBaHus rpadukoB GyHKIHIHA, HCIIOIB30BATh
rpaduKy Ut U3y4eHHs MPOLIECCOB M 3aBUCUMOCTEH, NP PELIeHUH 3a/1a4
U3 JPYruX y4eOHBIX MPEIMETOB U 33a/1a4 M3 PEATbHOH JKU3HU; BBIPAKAThH
(bopMynaMu 3aBUCUMOCTH MEXAY BEIMYMHAMU; HCII0JIb30BaTh CBOMCTBA U
rpadukn (YHKUMH J[UId pelIeHus YpaBHEHWH, HEpaBEeHCTB U 3aJad C
napameTrpamu; Hu300paxaTb Ha KOOPAMHATHOM IUIOCKOCTM MHOXKECTBa
pELICHUI YPaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pemarb TEKCTOBBIE 3a/add pPa3sHbIX TUIIOB (B TOM YHCIE Ha
IPOLIEHTHI, 10JIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTb TOBApPOB U
yCIIyT, HAJOIH, 33a7jauyd U3 OOJIACTH YIPABJICHUS JUYHBIMU U CEMEHHBIMU
(duHaHCAMM); COCTAaBJIATh BBIPAKEHMSI, YpaBHEHUs, HEPABEHCTBA M HUX
CUCTEMBI II0 YCIIOBMIO 3aJayd, MCCIEN0BaTh IIOJIYYCHHOE pEUICHUE U
OLIEHUBATh IIPaBAONONOOHOCTh pE3Y/IbTAaTOB; YMEHHME MOJEIHPOBAThH
pealbHbBIE CHUTyallUd HA S3bIKE MAaTEMATHKH; COCTAaBJIATH BBIPAKCHMUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBMIO 33]1a4H, UCCIIEIOBATh
IIOCTPOEHHBIE ~ MOJIEIM C  HUCIOJIB30BAHUEM  ammapara  aiureopsl,
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHne onepupoBaTh MOHATHAMU: CpeHEE apupMeTHYecKoe, MeanaHa,
HauOoJIbIlIee M HAUMEHBIIIEE 3HAYCHUS, pa3Max, JUCIEPCHUsi, CTaHJapTHOE
OTKJIOHEHHE YHCIOBOrO0 HabOpa; yMEHHE HU3BJIEKaTh, MHTEPIIPETUPOBATDH
uH(pOpMaLMIO, IPEICTABICHHYIO B Ta0IMIIAX, HA AUarpaMMmax, rpapukax,
OTPaKaIOIIYl0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SBJICHUN; MPECTABIAT
uHpOpMALMI0O C TOMOUIbI0 TabiaMLl M JAMarpamMM; HccieloBaTh
CTaTUCTHYECKUE JIaHHbIE, B TOM 4YHCJE C IPUMEHEHHEM TIpadUueCcKux
METO/IOB U 3JEKTPOHHBIX CPEICTB; ITpapUUecKy UCCIEe10BaTh COBMECTHBIE
HaOJII0IEHUS C TOMOIIIBIO JIMarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue ornepupoBarh NOHATUSAMHU: CIIYYaWHBIA OIBIT M CIy4YalHOE
cOOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOATHOCTh C UCIHONB30BaHHEM TIpaUuecKux METOJ0B; MPUMEHSThH
GbopMyIbl CIOKEHUS U YMHOXKEHHS BEpOSTHOCTEH, (GOpMyny MOTHON
BepoATHOCTH, Gopmyny bepHynnu, komOuHaTOpHBIE (aKThl U (HOPMYIIBL;
OIICHUBATh BEPOATHOCTU PEAIbHBIX COOBITUN; YMEHHE OINEepPUPOBATH
MOHATUSIMU:  CITydailHasg BEJIMYMHA, PACHpENEICHUE BEpPOSTHOCTEM,
MaTeMaTUYECKOE OXHUJAHHE, IUCIEPCHS W CTAHJAPTHOE OTKIOHEHHE
CIy4yallHOW BeNMWYMHBI, (QYHKIHUU pacHpelesieHuss W  IUIOTHOCTH
PaBHOMEPHOTO, IMOKA3aTEIBHOIO U HOPMAJIBHOT'O PACIPEAECICHUN; YMEHNE
HCIIOJIb30BaTh CBOMCTBA M3YyUYEHHBIX PACIPEACICHUN Ul PELICHUS 3a/1a4;
3HAKOMCTBO C MOHSATHUSMHU: 3aKOH OOJBIIHMX YHCEN, METOABl BEIOOPOUHBIX
WCCIICIOBAHUM; YMEHHME NPUBOAUTH IPUMEPHI IMPOSABICHUS 3aKOHA
OONBITUX YHCENT B MPHUPOJHBIX M OOIIECTBEHHBIX SIBICHUSX; YMCHHE
ONEpUPOBATh MOHATHUSIMH: COYETAHHE, MEPECTAHOBKA, YHCIO COYETAHUM,
YUCJIO  TEpecTaHoBOK; OwHOM  HpOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PAKTHI M PACCYXKACHUS ISl PEIICHUS 3a7a4; OlICHUBATh
BEPOATHOCTH PEATbHBIX COOBITHI; COCTaBISTh BEPOSTHOCTHYIO MOJENb U
MHTEPIPETUPOBATH MTOTYUYECHHBIN pe3yJIbTaT

YMeHne onepupoBaTh NOHATUSMH: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUYUHA YIJIA, INIOCKUH Yo, ABYTPaHHBIN
YTOJ, TPEXTPAHHBIN YIroJl, CKPEIIMBAOIINECS MPSMBIE, MAPaJUIEIbHOCTD U
NEPIEHUKYJIIPHOCTD NPSAMBIX U INIOCKOCTEH, YTOJI MEXAY IPSIMBIMHU, YTOJI
MEXY IPSIMOM U INIOCKOCTBIO, YTOJl MEXY IUNIOCKOCTSIMH, PACCTOSIHUE OT
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TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXAY MPSAMBIMU, PACCTOSTHUE MEXK]Y
IUIOCKOCTSIMU; YMEHME MCIIONb30BaTh MPU PEIICHUU 3a/lad U3yYeHHBIE
(bakThl U TeOpeMbl IJIAHUMETPUHU; YMEHUE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKPYXKAIloIIer0 MHpA; CTPOUTh MaTEeMAaTUYECKHUE MOJIEIH C IOMOIIBIO
r€OMETPUYECKUX TMOHSITUA M BEJIMYMH, pElIaTh CBS3aHHbIE C HUMH
MpaKTUYECKHE 3a7a4u

YMeHue onepupoBaTh MOHATHUSAMU: IUIOMIAAL (GUTYPBI, 00BEM (QUIYpHI,
MHOT'OIPAHHUK, IMPAaBWJIbHBIH MHOIOTPaHHUK, CEUYEHHWE MHOIOIPAaHHHUKA,
KyO, mapajienenurnen, Npu3Ma, nupamuaa, ¢Gurypa u IMOBEPXHOCTb
BpallleHus, UWJIMHIAP, KOHYC, miap, cdepa, miomans chepsl, IMIOMAAb
MOBEPXHOCTH THPAMHUIbI, IMPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM Kyoda,
IPSIMOYTOJIBHOTO MapajlieNienuIe a, NUPaMUJIbl, MPU3MbI, LUIHHJpA,
KOHYyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUs KOHyca M LMJIMHIpA,
napajuleJibHble OCH WJIM OCHOBAaHHIO, CEUYEHUE Ilapa, IUIOCKOCTb,
Kacaromasicss cdepbl, UUIMHIApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTPaHHHKA, U300pakaTb MHOTOTPAHHUKH, (UTYPHI U TOBEPXHOCTH
BpalIeHUs, X CEYCHHS, B TOM YHCIIE C MIOMOIIbIO 3JIEKTPOHHBIX CPENCTB;
YMEHHE MPUMEHSITh CBOICTBA r€OMETPUYECKUX (PUTYp, CAMOCTOSITENHHO
bopMyIUpOBaTh OMpeeIeHHs U3y4aeMbIX (DUTYp, BBIIBUTAaTh THIIOTE3HI O
CBOICTBaX W NpHU3HAKaX TIeOMETpUYEcKUX (Guryp, oOOCHOBBIBATH WM
ONnpoBepraTh HUX; YyMEHHE TMPOBOAUTH Kiaccudukanuio Guryp 1o
pa3IMyYHBIM TPU3HAKaM, BBIINOJHATh HEOOXOJUMBIE JIONOJHUTEIIbHbIE
MIOCTPOCHHUS

11

VYMeHue omnepupoBaTh TMOHATUSMH: JIBJKEHHME B  IPOCTPAHCTBE,
napajuieIbHbIN MePEeHOC, CUMMETPHUSI Ha TIJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHHE MOA00Ms, TMOAOOHBIE (UTYpBI; YMEHHUE
pacro3HaBaTh paBHbIE W TOAOOHBIE (DUTYpPHI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYPE; UCIOJIb30BATh TE€OMETPUUYECKUE OTHOIICHUS TTPH
pEelIeHNH 3a7a4; HAXOAWTh T€OMETPUUECKHE BEJIMYMHBI (JJMHA, YTOI,
TI0MIA/1b, 00BEM) TIPHU PELICHUU 3a/1a4 U3 JAPYTUX Y4eOHBIX MPEIMETOB U
U3 peajbHON KU3HU; YMEHUE BBIYUCISATH T'€OMETPUUYECKHUE BEIMYMHBI
(nmwHA, Yroji, MIomangb, OOBEM, IUIOMIA[b MOBEPXHOCTH), HCIOIB3YS
M3y4eHHbIE (OPMYJIBI U METO/BI, B TOM YHCIIC: TUIOIIA/lb MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IWIMHJpA, TUIOMAb cepbl; 00béM Kyda,
MPSIMOYTOJIBHOTO ~ TIapaljIeNienuIea, MUPAMUIbI, TPU3MBI, IHIAHIPA,
KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB TIOJOOHBIX (HUTYP

12

YMeHue onepupoBath NOHATHUSAMHU: TPSIMOYTOJbHAS CHCTEMa KOOPJAWHAT,
BEKTOP, KOOpPJIWHATHI TOYKH, KOOPJIWHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha 4YHCIIO, pa3joXKeHHe BeKTopa Mo Oasucy,
CKaJsIpHOE TPOU3BEJIEHUE, BEKTOPHOE TMPOM3BEICHHUE, YOl MEXIY
BEKTOPAMH; YMEHHUE HUCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIM METOA
JUTSI pETlIeHUs] TEOMETPUYECKUX 3a71a4 U 3a/1a4 IPYTUX y4eOHBIX TPEIMETOB
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YMeHnue BeIOUpaTh MOAXOASIINNA METOT ISl PEIICHHUS 3a/1a49H; TOHUMaHUe
3HAYUMOCTH MAaT€MaTUKU B M3YyYCHUHM MPHUPOJHBIX M OOLIECTBEHHBIX
MPOLIECCOB M SIBJICHMI;, yMEHUE pAaclO3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE IPUBOJUTH IPUMEPHI MAaTEMaTHYECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




IX.

IHEPEYEHDb 2JIEMEHTOB COIEPKAHUA, ITPOBEPJAEMbBIX HA EI'D IO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYUCIECHUSA
11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCE
12 Panuonanenple  uncna. OOBIKHOBEHHBIE U JAECATHYHBIE JpOOU, MPOLEHTHI,
OCCKOHEYHBIC MTEPUONUECKHUE TPOOH
13 Apudmerndeckuii KOpeHb HaTypallbHOW cTerneHu. JleicTBusa ¢ apudmeTndaecKumMu
' KOPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenens ¢ nensM nokasaresieM. CTeNeHb ¢ pallMOHAIBHBIM IT0Ka3aTeneM. CBolcTBa
' CTEIEHH
15 CuHyc, KOCHMHYC M TaHITEHC 4YHCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnynHble U HATYpAIbHBIC JTOTapHUPMBI
JeiicTBuTenpHbIC Yrcaa. ApupMETHYECKHIE ONIEPALIUH C JeHCTBUTEILHBIMU YHCIIAMH.
1.7 [IpubnuxEHHbIE BHIYUCIIEHUS, IPAaBUJIa OKPYIJICHUS, IPUKUJIKA U OLIEHKA pe3ysbTaTa
BBIYMCIICHHUI
1.8 [TpeoOpa3oBanue BoIpaXKEHUN
1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPABHEHUS
2.2 HppanuoHanpHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHUS
2.4 [TokazarenbHble U TorapupMUUIECKUe YpaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBa
2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIMY 1 TpaduKu
31 Oynkuus, cnocoObl 3amaHus ¢yHkuuu. I'papux QyHkiuu. BzanmHO 0oOpaTHBIE
' ¢yukuuu. YétHble 1 HeuéTHbIe QyHKIMU. [lepruoanueckue GyHKIH
OO6nacte omnpefeneHUs M MHOXECTBO 3HaueHWi QyHkimuu. Hynmum ¢dyHkumm.
3.9 [IpomMexxyTkH  3HAKOMOCTOAHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl ¥ MUHUMYMBl (yHKiuu. HaunOomnbinee M HauMeHbIlee 3HAYCHHE
(GyHKLINU HA TPOMEKYTKE




Crenennas (GyHKIHUS C HATYpaJbHBIM H LEJIbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.

3.3 . .
CgoiicTBa u rpaduk KopHs N-0ii crenenu
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazaTenbHas u orapudmudeckas GyHKIIMH, KX CBOWCTBA U IpaduKu
36 Touku paspbiBa. Acumnrorsl rpadukoB  ¢ynkuuil. CpolcTBa  (QyHKIHIA,
' HETIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS OCIIEA0BATEILHOCTEH
3.8 Apudmernueckast 1 reoMmeTpuueckas mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (DYHKITHIA
[IpumeHeHHe NPOU3BOAHOM K HCCIEAOBaHHIO (YHKIMI Ha MOHOTOHHOCTb U
4.2 IKCTpeMyMbl. HaxokaeHne HanOONbIIero W HAaMMEHBIIEro 3HaueHUs (QyHKIUH Ha
oTpe3Ke
4.3 ITepBooOpaznas. MuaTerpan
5) MHoxecTBa U JIOTHKA
5.1 MHoxecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopaunaTsl 1 BEKTOpBI




X. YYEBHO-METOJUYECKOE OBECIHEYEHHUE  OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1151 YYHEHUKA

1. MaremaTrka: anrebpa M Hadajla MaTeMaTH4YEeCKOrO aHajau3a, reoMmerpus. Anredpa u
Hauaia MatemMatuieckoro aHanu3za. 10-11 kiaccel: 6a30BbIi U yriyOlIeHHBI YPOBHH: y4eOHUK /
II.A. Amumos, IO.M. Konsrun, M.B. TkaueBa [u ap.]. — 11-13-e usn., crep. — Mockaa:
ITpoceemenue, 2023, 2024, 2025. — 464 c.: u.

2. MaremaTuka: anreOpa U Hayajla MaTeMaTHYECKOro aHanu3a, reomerpus. I'eomerpus. 10-
11 kmaccer: 6a3oBbIi U yriryOneHHbId ypoBHU: yueOHUK / JI.C. Artanacsn, B.®. byry3os, C.b.
Kamomues [u ap.]. — 9-e m3a. — Mocksa: [Ipocsemenue, 2021. — 287 c.: win. — (MI'Y — mkorne).

3. BynumoBuu, E.A. Maremaruka. BepostHocTs u cratuctuka: 10 kiacc: 0a30oBbId U
yrIyOneHHbIH ypoBHU: yueOHoe mocooue / E.A. bynumosuu, B.A. bynerueB. — 2-e u3., crep. —
Mocksa: [Ipocsemenue, 2024. —224 c.: nn.

4. bynumosuu, E.A. Marematuka. BepostHocTs u crtatuctuka: 11 kiacc: 0a30BbId U
yrayOneHHslil ypoBHU: yueOHoe ocooue / E.A. bynumoBuy, B.A. BynbiueB. — 2-e usa., crep. —
Mocksa: IIpocBemenue, 2024. —144 c.: wi.

METOAUYECKHUE MATEPHUAJIBI J151 YYUTEJIA

1. ®enopoBa, H.E. Aurebpa u Hayama MareMaTH4yecKoro aHaiusza. Meroauueckue
pexomenmanuu. 10-11 kmaccer / H.E. ®enoposa, M.B. TkadueBa. — Mocksa: [Ipocemienue, 2023.
—80c.

2. Martemaruka. BepostHocts u crtatuctuka. 10-11 xmaccel. ba3oBblif ¥ yrimyOnEHHBIM
ypoBHU. MeTtonuueckoe nocobue. — Mockaa: [Ipocsemenne, 2024. — 48 c.

3. AmumoB, II.A. Anrebpa u Havajza MmareMaTuueckoro asaimusza. 10-11 xmaccsr:
Mmetoandyeckoe nocodoue / HI.A. Amumon, HO.M. Komsrun, M.B. TkauéBa. — Mocksa:
[Tpoceemenue, 2025. — 192 c. — ISBN 978-5-09-102540-7.

4. ArtanacsH, JI.C. TI'eometpusa. 10-11 knaccel: metoguueckue pexomennpanuu / JI.C.
AranacsiH, B.®. Byty3os, C.b. Kagomies. — Mocksa: [Ipocsemenue, 2024. — 176 ¢. — ISBN 978-
5-09-102541-4.

S. bynumosuy, E.A. BepositTHOCTb 1 cTatuctuka. 10-11 kiaccsl: MeTogudeckoe mocooue s
yuutens / E.A. bynumosuy, B.A. Bynsrués. — Mocksa: IIpocsemenue, 2024. — 160 c. — ISBN
978-5-09-102542-1.

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. Poccuiickasi aiekTponnas mkoua (https://resh.edu.ru/)

- Buneoypoku mo BcemM y4eOHBIM MpeaMeTam

- UHTepakTHBHBIC 3aaHUS

- MeTtonudeckue MaTepraibl

1. MockoBckas iekTponnasi mkosa (https://uchebnik.mos.ru/)
- bubnmnoreka yueOHBIX MaTepHalioB

- CueHapuu ypoKoB

- TecroBble 3a1aHnA

2. OUIIN (PenepanbHbIii HHCTHTYT Neaarornyeckux udmepenmii) (https:/fipi.ru/)
- lemoBepcuu EI'D

- OTKpBITHIN OaHK 3a1aHUN

- Merogudeckue peKkoMeH1auu

4. SAnpexc.Yueonuk (https://education.yandex.ru/)



https://resh.edu.ru/
https://uchebnik.mos.ru/
https://fipi.ru/
https://education.yandex.ru/

- IHTEpaKTUBHBIC 3aJaHU

- ABTOMaTHuecKasi mpoBepkKa

- [Iepconanu3upoBaHHbIE TPACKTOPUU
5. Yuu.py (https://uchi.ru/)

- lnTepakTUBHBIE KYpCBI

- OnmuMInuaabl

- CTaTuCcTHKA yCIIEBaEMOCTH

6. Hudoypox (https://infourok.ru/)
- Buneoypoku

- Tectnl
- Meroanyeckue pa3paboTKu


https://uchi.ru/
https://infourok.ru/

