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PabGouass mporpamMma ydeOHOTO Kypca «AnredOpa W Hadajlla MaTeMaTHYECKOTO aHaju3a» 0a30BOTO
ypoBHs s oOydarommxcs 10 — 11 kmaccoB pa3paborana Ha ocHoBe dDenepaabHOTO TOCYAApCTBEHHOTO
00pa3oBaTENbHOIO CTAaHJApTa CpexHEro oomero o0pa3oBaHHsA, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, MPEIBSBIAEMBIX K MATEMAaTHUECKOMY 0Opa30BaHUIO, U TPAAULUN POCCHICKOTO 00pa3oBaHuUs.
Peanuzanus nporpamMMbl o0ecrieunBaeT OBIaICHUE KIFOUEBBIMU KOMIIETEHIIUSIMH, COCTABIISIONIMMHI OCHOBY
JUIS CaMOpa3BUTHUSL M HENPEPHIBHOTO 00pa30BaHUs, IEIOCTHOCTh OOLIEKYJIbTYPHOIO, JTUYHOCTHOTO H
MO3HABATEIBHOTO Pa3BUTHSI TMYHOCTH 00YYAIOIINXCSI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTH4YeCKOTO aHAJIM3a» SBISETCS OJHMM M3 HauOojee 3HAUYUMBIX B
porpamMMe CTapiieii MIKOJIbI, TOCKOJIBbKY, C OTHONH CTOPOHBI, OH 00€CIIeYNBAET HHCTPYMEHTAIbHYIO 0a3y A
M3YYEHHSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C APYTOil CTOPOHBL, POPMHUPYET JIOTUYECKOE U aOCTPAKTHOE
MBIIJICHUE YYalllUuXCsl HA YPOBHE, HEOOXOAMMOM JUJIsl OCBOEHHUSI KypcOB MH(GOPMATHKHU, OOIECTBO3ZHAHMS,
UCTOpUH, CIIOBECHOCTH. B pamMkax JaHHOro Kypca ydalluecss OBJAJE€BAIOT YHHUBEPCAIbHBIM SI3bIKOM
COBPEMEHHOW HayKH, KOTOpasi GOPMYIHPYET CBOM JIOCTHIKECHHS B MaTeMaTHUECKon (hopme.

Kypc anrebpbl 1 Hauanm MaTeMaTHYeCKOro aHaiu3a 3aKJaJbIBA€T OCHOBY JJISl YCIEUIHOTO OBIJIAJICHHS
3aKOHaMU (PU3UKH, XUMUHU, OMOJOTHH, TTOHUMAHUS OCHOBHBIX TEHJICHIIMH SKOHOMHMKH U OOIIECTBEHHOM
KHU3HH, TIO3BOJISIET OPUEHTUPOBATHCSA B COBPEMEHHBIX IU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO
HCII0JIb30BaTh UX B ITOBCEJHEBHOM XKM3HU. B ToxXe Bpemsi oBaieHne aOCTPAKTHBIMU U JIOTHYECKH CTPOIMMHU
MaTEeMaTHYeCKUMH KOHCTPYKLHUSMU DPa3BUBAET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBLIBATH
UCTUHHOCTH YTBEPKIEHHS, UCIOIB30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHie U aHAIOTHIO,
(bopMHpyeT KpeaTHBHOE M KPUTUYECKOE MBIIIICHHE. B X0/1e n3ydeHus anreOpsl U Hadal MaTeMaTHIECKOTO
aHaJlM3a B CTapHIed IIKOJE Yy4Yalluecss IOJy4yaloT HOBBIM ONBIT pElIeHUs MNPUKIAJHBIX 3a1ad,
CaMOCTOSITEJIBHOTO TIOCTPOEHUSI MAaTEMAaTHUECKUX MOJEJIEH pealbHbIX CHUTyalluii M HMHTEPIpETAlUH
MIOJIyYE€HHBIX PEIICHUH, 3HAKOMSTCS C IPUMEpPaMH MaTEMaTHUECKUX 3aKOHOMEPHOCTEN B IPUPOAE, HAYKE U
B UCKYCCTBE, C BbIIAIOIIMMHUCSA MaTEMaTUUECKUMHU OTKPBITHUSIMU U UX aBTOPAMH.

Kypc oOnanaer 3HauMTENbHBIM BOCHHUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yercs Kak uepes
yueOHbI MaTepuall, ClIOCOOCTBYIOMIMK (HOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS, TaK U Yepe3 creuupuKy
yueOHOI 1eTeNIbHOCTH, TPeOyIoIel CaMOCTOSTEIbHOCTH, aKKYPATHOCTH, TPOAOIKUTETLHON KOHIIEHTPALIUH
BHHUMaHHUS U OTBETCTBEHHOCTH 3a MOJIyYE€HHBII pe3ynbTar.

B ocHoBe MeToiMkH 00yueHus anreOpe U HayajlaM MaTeMaTHYeCKOro aHaJIN3a JIEKUT JesTeIbHOCTHBII
IPUHIUN 00y4EeHUs.

Crpyktypa Kypca «Anrebpa W Hayajga MaTeMaTHYECKOro aHaju3a» BKIIOYAEeT ClEAyIoIIne
coJiepKaTeIbHO-MeToANnuecKkne JUHUU: «Yucna U BeUUCIeHUs», «OYHKIMHU U rpadukuy, «YpaBHEHUS U
HepaBeHCTBa», «Hauanma waremaruyeckoro ananusza», «MHOXecTBa U Joruka». Bce OCHOBHBIE
COJIep KaTeIbHO-METOJUUECKUE JTMHUM U3Y4YaloTCsl Ha MPOTSHKEHUH JIBYX JIET OOY4YEeHHUs B CTaplieil mIKoIe,
€CTECTBEHHO JOMOJIHSASA APYT Apyra U MMOCTETIEHHO HACKIIAsACh HOBBIMUA TEMaMH U pazjenaMu. JlaHHbIN Kype
SIBJIIETCS. MHTETPATUBHBIM, IMOCKOJBKY OObEeIUHSET B ceOe cojepKaHhe HECKOJbKUX MaTeMaTH4YeCKHX
JUCHUIUIMH: anredpa, TPUTOHOMETPHS, MaTeMaTUYEeCKUI aHallu3, TeOpusi MHOXKeCTB U J1p. [1o Mepe Toro xak
yyaluecs OBJaJeBaloT BCE Oojiee IMPOKMM MaTEMaTHUYECKUM amaparoM, y HHUX IOCJIEJOBATEIbHO
dopmHpyeTcss M COBEPUICHCTBYETCS YMEHHE CTPOUTh MAaTEeMAaTUYECKYyI0 MOJENb peajbHOM CHTYyalluu,
MIPUMEHSTh 3HAHUS, MOJTy4YeHHbIE B Kypce «Airedpa v Hayajla MaTEMaTHYECKOrO aHAINU3a», Ui pelIeHUs
CaMOCTOSITENIbHO C(HOPMYIHPOBAHHOW MaTeMaTHYeCKOW 3ajjaud, a 3aTeéM MHTEPIPETUPOBATH MOTYUYEHHBIN
pe3yJbTar.

ConepxaTenbHO-MeTOANYECKast TMHUS «YUKcaa U BBIYUCICHUS» 3aBepiiaeT (popMUpPOBaHUE HABBIKOB
WCIIOIB30BaHUS JICUCTBUTEIIBHBIX YHCEN, KOTOPOe OBbIO HAayaTO B OCHOBHOW MmIKojie. B crapmieit mkose
0coboe BHUMaHUE yZenseTcss GOPMUPOBAHUIO MIPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKIIOYAIOIINUX B ce0s
UCIOJIb30BaHUE PA3IUYHBIX (OpPM 3amucH ACHCTBUTEIBHOTO YHCIA, YMEHHUE PAIMOHAIBHO BBIMOIHSTH



JNEUCTBUS C HUMH, JlellaTh HPUKHUJIKY, OLEHMBAaTh pe3yabTar. OOydaroliuecs IOJIy4alOT HaBBIKU
NpUOINKEHHBIX BBIYMCICHUHN, BBIIOJIHEHUS IEHCTBUH C 4YMCIIaMM, 3allMCAHHBIMU B CTAaHAAPTHOH (opme,
HCIIOJIb30BAaHUS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHMCIIOBBIX BBIPAKECHUM.

JIuHus «YpaBHEHHS U HEPABEHCTBA» pealIn3yeTcs Ha MPOTSHKEHUH BCETO 00yUeHHs B CTapIlei IIKoJe,
IIOCKOJIBKY B KaXXIOM pas3eiie IMporpamMmbl IPEIyCMOTPEHO PELIEHUE COOTBETCTBYIOIMX 3alad.
OOyuaromyecss OBIaJEBAlOT PAa3IUYHBIMU METOJAMH PELICHUs LEJbIX, pallMOHAIbHBIX, UPPALMOHAIbHBIX,
MOKa3aTeIbHbIX, JIOTAPU(PMUYECKUX M TPUTOHOMETPUYECKHX YpPaBHEHHUH, HEPABEHCTB M HMX CHCTEM.
[TonmyyeHHbIE yMEHUSI HCIIOJB3YIOTCS MPHU UCCIEAOBAaHUM (DYHKIHMN C MOMOILIBIO IMPOM3BOIHON, pEIICHUH
NPUKIAJHBIX 337a4 M 3a/ad Ha HaXOKIEHHWE HauOOJbIIMX W HAaUMEHBbIIMX 3HaueHUd (yHkuuu. JlanHas
coJiepKaTesibHas JMHUS BKIIFOUAeT B ce0sl Takoke (POpMUPOBAHUE YMEHUH BBIIOIHATH PACYETHI IO (hopMyiiam,
npeoOpa3oBaHus IEIbIX, pAallMOHATBHBIX, HPPAIMOHAIBHBIX ¥ TPUTOHOMETPHUECKUX BBIPAKEHUH, a TaKKe
BBIPQXEHUH, COJEp)KaIlUX CTEMeHW M Jorapudmsl. braromaps usydeHuio anreOpanyeckoro marepuaia
IPOUCXOIUT JalibHeillllee pa3BUTHE AITOPUTMUYECKOIO M aOCTPAKTHOIO MBIIUICHUS — YYaluXxcs,
(bopMHpYIOTCS HAaBBIKU JE€AYKTUBHBIX pacCyKIEHHUH, pabOThl ¢ CUMBOJIBHBIMU (pOpPMaMH, MPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJE PaBEHCTB M HEPABEHCTB. Anredpa mpemiaraet 3QQeKTHBHbBIC
WHCTPYMEHTHI JUISl PEIICHNS IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HaIJIAIHO JEMOHCTPUPYET CBOU
BO3MOXXHOCTH KakK s13bIKa HAyKH.

ConepxatenbHo-MeToandeckas JUHUA «DyHKIMH U TrpaduKu» TECHO Meperuieraercs ¢ JIpYyruMHU
JUHUAMM Kypca, MOCKOJIbKY B KAKOM-TO CMBICIE 3aJaéT IOCIIEN0BATEIBbHOCTh HM3YYEHHUs MaTepuala.
N3yyeHnue creneHHo, oKka3aTeabHO!, JorapupMUIecKoil 1 TPUrOHOMETPUYECKUX (PYHKIIMM, UX CBOWCTB U
rpadMKoOB, UCIIOJIb30BaHNE GYHKIUHN JUIsl peLIeHUs 33/1a4 U3 IPYTHX YUeOHbIX IPEJAMETOB U PeaIbHOM KU3HU
TECHO CBA3aHO KaK C MaTeMaTHYEeCKUM aHAJIM30M, TaK U C PEIICHUEM YPaBHEHUM U HepaBeHCTB. IIpu sTom
OoyplIOe BHUMaHHUE ynensercss (pOpMHUPOBAaHHIO YMEHHS BBIpaKaTh (HOpMyJIaMH 3aBUCHMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMU, HCCIIEOBaTh IMOJyY€HHbIE (YHKIUHU, CTPOUTH WX rpaduku. Marepuan 31oit
COJIep KATEIIbHOW JINHUM HALEJICH Ha Pa3BUTUE YMEHUN U HaBBIKOB, I103BOJIIOIIMX BBIpaXaTh 3aBUCHUMOCTHU
MEXJy BEIMYMHAMHU B pa3iM4yHOM (opme: aHamUTH4YecKOH, rpadudeckoil u crnoBecHoil. Ero m3yuenue
CIOCOOCTBYET Pa3BUTHIO aJTOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIIECHUIO U KOHKPETU3AIINH,
HCIIOJIb30BAaHUIO AaHAJIOTHA.

CopepxarenpHas nuHHA «Hadana mMareMaTnyeckoro aHaiansa» MO3BOJISET CYLIECTBEHHO PaCIIMPUTH
KpYT KaK MaTeMaTH4YeCKHX, TaK U NMPUKIATHBIX 33]a4, JOCTYIHbBIX 00YYalOIIUMCs, Y KOTOPBIX MOSBIISIETCS
BO3MOXXHOCTh HCCIIEJIOBaThb U CTPOUTH Ipaduku (YHKIUH, ONpeneisTh MX HauOOJbIINE U HAaWMEHBIINE
3HAYEHUS, BBIYUCIATH IIIOMAAN GUTyp 1 00BEMBI TEJ, HAXOAUTh CKOPOCTH U YCKOPEHHUsI Ipolieccos. JlaHHas
coJiepaKaTelIbHast JIMHUSA OTKPBIBAET HOBBIE BO3MOXHOCTH IIOCTPOCHUS MaTEMAaTUYECKUX MOJENEH peallbHbIX
CUTyali, HAXOXKIACHUS HAWIYYILEro PELICHUs B MPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBAMM MaT€MaTHYECKOro aHajli3a CIOCOOCTBYET Ppa3BUTHIO aOCTPaKTHOTO,
(hopMaIbHO-IOTMYECKOr0 U KPEaTUBHOTO MBIIIJIEHUS, POPMUPOBAHUIO YMEHHUI pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHUKE U HCKyccTBe. OOydaronuecs y3HalT O BbIIAIOIIMXCS Pe3ysbTaTax,
IIOJIyYE€HHBIX B XOJI€ pa3BUTHsI MaTEMaTHKU KaK HayKd, U UX aBTOpax.

ConepxarenpHO-METOINYECKAs! JIMHUS «MHOKECTBA U JIOTUKa» B OCHOBHOM ITOCBSIIIEHA JIEMEHTaM
TEOPUU MHOXKECTB. TE€OpPEeTUKO-MHOKECTBEHHBIE IPEACTABICHUS IPOHU3BIBAIOT BECh KYpC IIKOJBHON
MaTeMaTHKH U MpeasaraoT Haubosee yHUBepCalbHBIN SI3bIK, 00bEIMHSIONINI BCE pa3/ieibl MATEMAaTUKU U €€
IIPUJIOKEHUN, OHU CBA3BIBAIOT PA3HBIE MATEMATUYECKUE JUCLHUILIMHEI B equHOE Lenoe. [ToaToMy BaxHO 1aTh
BO3MOKHOCTh IIKOJBHUKY IOHMMaTh TEOPETUKO-MHOKECTBEHHBIM S3BIK COBPEMEHHOM MAaTEeMaTHUKH M
HCIIOJIB30BATh €0 JUISl BBIPAKEHNS CBOUX MBICIICH.

B kypce «AnreOpa W Hayaga MaTeMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT TAaKKE OCHOBBI
MaTeMaTHYECKOT0 MOJICIMPOBAHUS, KOTOPbIEe MpPHU3BaHbI CHOPMUPOBATH HABBIKM IOCTPOCHUS MOAETCH
peanbHBIX CUTYalLWi, UCCIENOBaHMUA THX MOJEEH ¢ MOMOIIBIO amnmapara ajareOpbl U MaTeMaTH4eCKOro
aHaJIN3a ¥ MHTEPIPETAlM IMOJyYCHHBIX Pe3yNbTaToB. Takue 3aaHus BILUICTCHBI B KaKIBIA M3 pa3[eloB
IIPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IUPOKO UCIIOIb3YETCs I PELICHHs IPUKIAIHBIX 3ana4. [Tpu



pEIICHUH pPEANbHBIX MPAKTHYECKUX 3a/a4 ydYalluecs pa3BHBAIOT HAOIONATEILHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh 1 KOHKPETU3UPOBATH MPOOIIEMY.
JlesiTensHOCTh 110 (POPMUPOBAHUIO HABBIKOB PEUICHHS NPUKIAIHBIX 3a/ad OpPraHu3yeTcss B IIpoIecce
M3YYCHHSI BCEX TeM Kypca «Anredpa 1 Hauaia MaTeMaTHIeCKOTO aHAIIA3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B y4eOHOM TutaHe Ha M3yYeHHE Kypca anreOpbl U Hadall MaTEeMaTHYECKOro aHaiu3a Ha 0a30BOM ypOBHE
oTBoIUTCS 2 Yaca B Heneno B 10 kimacce u 3 yaca B Henento B 11 kimacce, Bcero 3a aBa roja ooydenus — 170
YacoB.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pPELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciIel 3HaHUHI U PEaIbHOM JKU3HH.

JleiicTBuTenbHbIe YKcna. PalmoHanbHBICE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
OTepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOamKkEHHbIe BHIYMCICHUS, TIPAaBUIa OKPYTJICHHS,
IIPUKUAKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenp ¢ nenbiM nokazateneMm. CranpapTHas Gopma 3amucH ASHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanue moaxofsmeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN I PEHICHUs
IIPAaKTUYECKMX 3a/1a4 U IPEJCTABICHUS JaHHBIX.

Apudmernueckuil KopeHb HaTypalbHOW creneHu. JledcTBus ¢ apudmMeTudyecKuMu
KOPHSIMHM HaTypaJbHOW CTEIICHH.

CuHyC, KOCUHYC M TaHT€HC YHMCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPaA30BAHUS.

[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopMyIIBI.

YpaBHeHuUE, KOpeHb ypaBHeHUS. HepaBeHCTBO, pellieHne HepaBeHCTBa. MeTo1 HHTEPBAJIOB.

Pemenue nenbIx U 1poOHO-pAllMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHUH U HEPAaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHHM.

IIpuMeHeHre ypaBHEHMIM M HEPABEHCTB K PELICHUIO MAaTeMaTUYECKMX 3a1ad U 3aJ1ad U3
pa3InYHbIX 00J1acTe HAYKH U pealbHOM KHU3HH.

DyHKIUHN U TPaPUKH

@yHK1M, criocoOsl 3ananus GpyHkuu. ['padux pynkuun. Bzaumuo oOpaTHble QYHKIUH.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHUH ¢yHkumuu. Hymu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

CrenenHas (QyHKIUsI ¢ HaTypajdbHBIM U IIeJBIM Moka3arenem. E€ cBoiicTBa W rpaduk.
CaoiicTBa u rpaduK KOpHs N-0i CTENEHH.

TpuroHomeTrpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUECKUX (YHKIHMH
YHCJIOBOI'O apryMEHTA.

Hayana mateMaTH4ecKkoro aHajaimsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajaHHsl  IociefoBaTreabHOCTe.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma OecKOHEUHO yObIBalolell reOMETPUUYECKON IMPOrpeccHi.
@dopMyra CIOXKHBIX IPOLEHTOB. Mcrnosb30BaHME MPOrpeccuu Ui PElICHMs PEabHBIX 3a4ad
IIPUKJIAHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, onepanuu Haj MHOxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrIapara AJid ONHUCaHWA PCAJIbHBIX IMPOLCCCOB U HBHCHHﬁ, npu
peLIeHUH 3371a4 U3 APYTHX YUEOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCJICHUSA

Hatypanbsble u nensie uncina. [Ipu3Haky 1e1MMOCTH LEIBbIX YACE.

Crenens ¢ pallMOHaILHBIM Noka3aresieM. CBOMCTBa CTENICHHU.

Jlorapudm uncna. JlecaTuynble U HATypaIbHbIE JOTapH(MBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapU(PMBI.

[TpeoOpa3zoBaHne BbIpaKEHU, COEPIKALUX CTENIEHH C pallMOHAIbHBIM IIOKa3aTEJIEM.

[TprMephl TPUrOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHHH. PelieHue npukiaaiHbIX 3alad C MOMOILIbIO CHUCTEMbI
JIMHEHHBIX YPABHEHUM.

CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

IIpuMmeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMaTHMYECKHUX 3ajad U
3a[a4 U3 Pa3UYHBIX 00JIaCTel HAYKU U pealbHOU JKHU3HU.

DyHKIUHN U TPaPUKH

Oynkuus. [lepuonnueckue  QyHkumu. IIpomMexyTkM  MOHOTOHHOCTH  (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMBI (yHKImu. HauOonblnee m HauMeHbllee 3HaueHHE (yHKIUM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue QyHKIMH, UX CBONCTBA U IPaQUKH.

[Toka3zarenbHas u norapudpmudeckas GyHKIMU, X CBOHCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKIUHN 17151 pellieHHs ypaBHEHUH U JIMHEMHBIX CUCTEM.

Ucnonbp3zoBanue rpadukoB (PyHKIUN OJI HCCIEIOBAaHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE€ BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havana maTeMaTH4eCcKOro aHaJImu3a

HenpepoiBable pyHKIMN. MeTO HHTEPBAIOB JJIS pEIIEHUS] HEPABEHCTB.

[TpousBoanas ¢pynkuu. ['eomerpuueckuii u GU3NYECKUN CMBICI TPOU3BOIHOM.

[TpousBoaHbIe 31eMEHTApHBIX (QYHKIUH. DOpMyNbl HaXO0XKIEHUS MPOU3BOJHOM CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKITHH.

[TpuMeHeHne MPOU3BOIHOM K UCCIEIOBAHUIO (PYHKIIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
HaxoxneHnre HanbobIIero 1 HaMMEHbIEro 3Ha4eHusl PyHKIUK Ha OTpE3Ke.

[IpuMeHeHre MPOU3BOMHOM Ml HAXOXACHUS HAWIY4IIero PEeHIeHHs B MPHUKIATIHBIX
3ajaydax, JAJs OnpeesieH|s] CKOPOCTH MpoIiecca, 3aJaHHOro (opMyII0i UiH rpauKoM.

[TepBooOpaznas. Tabnua nepBooOpa3HbIX.

Wnterpan, ero reomerpuyeckuid U ¢Gu3MYeCKui cmbici. Belumcienune uHTErpana 1o
dbopmyne Hetorona—JleliOnua.



IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuebHOro npeamera «MaTemarukay JOJDKHO 00eCredMBaTh JOCTHIKCHUE HA
ypOBHE cpenHero ooimero o0pa3oBaHUS CIEAYIOMIMX JUYHOCTHBIX, METalpeIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yNbTaThl OCBOEHHS Iporpammbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTepU3yIOTCH:

['paxxiaHCcKOE BOCIIUTAHUE!

c(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW MMO3UIMM OOydYaroUmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEJICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SBICHHN, NPOIENYp TIPakJaHCKOro oO0IIecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aMMOJEIHCTBOBATH C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUM € UX (QYHKIMSIMHU M Ha3HAYEHUEM.

[TaTproTHyeckoe BOCIUTaHUE:

c(OpMUPOBAHHOCTBIO POCCUNCKOMN IPa’kJaHCKON ACHTUYHOCTH, YBAXKEHUS K MPOILIJIOMY U
HACTOALIEMY POCCUHCKON MaTEMaTUKH, LICHHOCTHBIM OTHOLIEHUEM K JIOCTHXKEHUSM POCCUMCKHUX
MaTEMAaTUKOB M POCCUICKOM MAaTeMaTU4YECKOW LIKOJbI, K MCIOIb30BAaHUIO ATHX JOCTHKEHUM B
JPYTuX HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHNUS, CBA3aHHOTO C NPAKTUYECKUM IIPUMEHEHUEM
JOCTHKEHUN HAyKH M JIEATEIBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJAa B IOCTPOEHUE
YCTOMYHUBOTO OYIyIIEro.

DcTeTHYEeCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peHIeHUuH, pacCyXJIeHUH; BOCIPUMMYHUBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pas3JInyHbIX BUI0B UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHs MpPHUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
3I0pOBOTO U 0e30macHOro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 37I0POBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (usndeckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHHUEM LIEHHOCTU TPYJO0JIIOOUS; UHTEPECOM K Pa3IUYHbIM
chepam npodhecCuOHATBHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTeMaTHKON U €€ MpPUIIOKEHUSIMHU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyylei mpodeccuu U peasn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa30BaHMIO U
camM000pa30BaHuUIO Ha MPOTSKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacCTHIO B pEIICHUN
MPAKTUYECKHX 3a7[a4 MaTeMaTH4eCKOil HalpaBiIeHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYyJIbTYphl, MOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSHUE IPHUPOJHOM M COLMAIBHOW CpEIbl, OCO3HAHHUEM



NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEeHTalue Ha  [pUMEHEHHE
MaTeMaTUYECKUX 3HAHUN JUIsl pelIeHMsl 3a7iad B 00JIaCTU OKPY’KalOUIe cpelpl, IIIaHUPOBAHUS
IIOCTYIIKOB M OLICHKU UX BO3MOKHBIX IIOCIIEICTBUN JUIsl OKPYXKAIOLIEH CPEBI.

[{eHHOCTH HAyYHOI'O [TO3HAHMUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMaHUEM MaTeMaTHYecKOW HayKu Kak chepsl
YEJIOBEUECKON JIEATEIIbHOCTH, ITAOB €€ Pa3sBUTUA U 3HAYUMOCTH JJI1 Pa3BUTHs LIMBUIN3ALINY;
OBJIQJICHUEM S13IKOM MAaTEMAaTUKHU U MATEMAaTUYECKOMN KyJIbTYypOI KaK CpEJCTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIISITh IPOEKTHYIO U UCCIIEA0BATENBCKYIO JESITEIIbHOCTh MHAUBUTYAIBHO
U B TpyIIIE.

METAINPEIJMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yIbTaThl OCBOCHHUS IMPOTPAMMEBI Y4eOHOTO TIpeaMeTa «MaTeMaTHKay)
XapaKTepU3yIOTCSl ~ OBIAJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCMBUIMU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OCliCEUAMY, — YHUBEPCANbHLIMU — pecyIsmUeHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUupa,
npuMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIIBISATH M XapaKTEPHU30BaTh CYNICCTBCHHBIC MPU3HAKU MATEMAaTHYCCKHUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXIY MOHATUSIMH; (HOPMYIHUPOBATH OMpEENICHUs TMOHATHU;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIIMN, OCHOBAHUS JIJISl 0000IIeHUs
U CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHAN3A;

® BOCIPHHHUMATH, (HOPMYITUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpUIaTeNbHbIE, eANHUYHBIC, YaCTHBIE U OOIINE; YCIOBHEIC,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (haKTax,
TaHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; MpenjaraTb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HMCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHH, YMO3aKIIFOUEHUH 110 aHAIIOTUH;

® [POBOJUTH CAMOCTOSTEIILHO J0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPIKIACHHUM (TIPSMBIC
U OT TMPOTHBHOTO), BBICTPAWBATh ApPTYMEHTAIIUIO, TPHBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY KJICHHUS U BBIBOJIBL;

e BBIOMpaTh Ccroco0 perieHus y4eOHOHM 3amauu (CpaBHHUBAaThH HECKOJBKO BapUAHTOB
peleHus, BEIOUpaTh HanOoJIee TOIXOASAIINAN ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

bazoBble uccnenoBarenbckue JeMCTBHS:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCICNOBATEIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMyIHUpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOPEUHE, MPOOIEeMy, YCTaHABIUBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITEIHPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCICIOBAHUE II0
YCTaHOBJICHUIO OCOOEHHOCTEHl MaTeMaTU4ecKoro oOBbeKTa, SBJICHHs, Mpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SIBICHUSMU, IPOIIECCAMHU;



® CaMOCTOATENBbHO (OpMyIHUpOBaTH OOOOIIEHUS W  BBIBOJALI IO  pe3yjbTaTaMm
MpOBEAEHHOTO HAOIOACHMS, UCCIEA0BaHUsA, OLEHUBATh JOCTOBEPHOCTh MOJTYyUYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;

® [IPOrHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH IPEATIOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ uapopmarueii:

® BBIBIATH AePUIUTHI UH(GOPMALIUY, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha BOMPOC U
JUISL pEeUIeHHUs 3a1au;

e BbIOMpaTh UWHGOPMALMIO U3 HCTOYHUKOB PA3NMYHBIX THIIOB, AaHAJIU3UPOBATD,
CUCTEeMAaTU3UPOBaTh U HUHTEPIPETHUPOBATH MH(GOPMAIUIO PA3TUYHBIX BUAOB U (QOpM
MpEeJICTaBICHMUS,

® CTPYKTYpHpOBaTh HWHPOPMALMIO, TPEACTaBIATh €€ B  pa3auuyHbiX  (opmax,
WLTIOCTPUPOBATH TpaduuecKy;

® OIICHWBaTh HAAEKHOCT HMHPOPMAIUHM 110 CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

2) VHugepcanvhvle KOMMYyHUKAMUGHbIE Oelicmeus, 00ecneuudarom c@hopmupoeanHoCmsy

COYUANBHBIX HABLIKOB 00YYAIOUWUXCAL.

Ob6menue:

® BOCIPHUHUMATH U (OPMYIHUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMH U LEISIMH
OOlIeHHs; SCHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PEIICHHS 3a/1a4l, KOMMEHTHPOBATh
MOJTyYCHHBIH pe3ysbTar;

e B X0J€ 00CYX/IeHUs 3aJ[aBaTh BOIPOCHI MO CYIECTBY 00CYXIaeMOil TeMbI, TPOOIEMBI,
pemaemMoi 3a/1a4n, BICKa3bIBaTh UJICH, HALIEJICHHBIC Ha TIOUCK PEUICHHUST; COMTOCTABISTh
CBOMU CYXJIEHUS C CYKICHUSIMHU APYTUX YUYACTHUKOB JIMAJIOTa, OOHAPYKUBATh Pa3Inune
U CXOJICTBO TMO3UIMI; B KOPPEKTHOH (opme (GopMynHnpoBaTh pa3HOINIACHs, CBOU
BO3PAXKCHHUS;

® TIPEICTABIATH PE3YJbTATHl PEIICHU 3a/1a4d, YKCTIEPUMEHTA, HCCIIEJOBAHNUs, TIPOCKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS € Y4E€TOM 3a7ad IMPE3CHTAUN U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyIHUUYECTBO:

® [IOHMMAaTbh U UCHOJBH30BATH IPEUMYILECTBA KOMAHHON U UHIUBHIyadIbHON paboThl IpH
peleHny y4yeOHBIX 3a/1a4; IPUHUMATh 1eJIb COBMECTHOM JesTeIbHOCTH, TNIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboOThl, pacmpenenirTh BHIbI paboT, JOroBapUBATHC,
o0cy:kJ1aTh MpoIlecC U Pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

® y4acTBOBAaTh B IPYMIOBBIX Ppopmax padboThl (00CykaAeHUS, OOMEH MHEHHI, «MO3TOBbIE
HITYPMBD» W UHBIE); BBITIOIHATH CBOIO YaCTh paOOTH M KOOPAHMHUPOBATH CBOM JIEHCTBHUS
C APYTUMH YJ€HaMHU KOMaH[Ibl; OIIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUN MPOAYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlClo8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanus:

COCTABIIATH IJIaH, aJTOPUTM pEIICHHs 3aJaud, BbIOMPATh CIIOCOO pelIeHHus ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.



CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMH II03HABATEIbHOW pedleKcuH KaKk OCO3HAHUS COBEPIIIAEMBIX
JEUCTBUM M MBICTUTEIBHBIX MPOILIECCOB, HX PE3YJbTaTOB; BJIAAECTh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yJibTaTa pPELIEHUS MaTeMaTHYeCKON
3a]a4u;

® MpeABUAETh TPYIHOCTU, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEUICHUH 3a7aud, BHOCHUTD
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAMJIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

¢ OICHHUBATL COOTBCTCTBUC PEC3yJibTaTa HOCIU U YCIIOBUAM, 06’b$ICHSITB IMIPUYIUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHHUS pPe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

OcBoenue yueOHOTO Kypca «Anredpa M Hayaja MaTeMaTUYECKOro aHaju3a» Ha YPOBHE
cpeaHero oduiero oopa3zoBaHus JOHKHO 00ECIeUnBaTh JOCTHIKEHHE CIEIYIONUX MPEIMETHBIX
00pa30BaTeIbHBIX PE3yIbTATOB:

10 KJIACC

Yuciia ¥ BbIYUCICHUA

OnepupoBaTh HOHATUSAMM: PALMOHAIBHOE U JEHCTBUTENILHOE YHUCIIO, OOBIKHOBEHHAs U
NeCATUYHASL APOOB, IPOIICHTEI.

BrImonHTE aprdMeTniecKkne onepanyy ¢ paloHATbHBIMU U JICHCTBUTEIHBIMU YHCIIAMH.

BbimonHATe NpuUOMOKEHHBIE BBIYMCICHUS, HCIIONB3Ysl INpaBWiIa OKPYIJIEHUs, JeNaTh
NPUKHUIKY U OLIEHKY pe3yJIbTaTa BBIYMCICHUH.

OnepupoBaTh HMOHSATHSIMH: CTEIIEHb C IEJNBIM TOKa3aTesieM; cTaHaapTHas (opma 3amucu
NEMCTBUTENILHOTO YKCIIa, KOPEHb HATYPaJbHOW CTENEHH; MCIIOJIb30BaTh MOAXOJSIIYI0 (HOopMy
3aMMCH JIeHCTBUTENBHBIX YUCEN /IS peIIeH s TPaKTUUECKUX 3ajay U MPeICTaBICHNS JaHHBIX.

OnepupoBaTh NOHATUSMH: CHHYC, KOCHHYC M TaHT'€HC ITPOM3BOJILHOTO YTJIa; UCTIOIb30BATh
3aIMCh MPOU3BOIBHOTO yIiIa Yepe3 00paTHbIE TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHeHUSs] U HEPABEHCTBA

OnepupoBaTh MOHATHIMHU: TOXJIECTBO, YPaBHEHUE, HEPABEHCTBO; IIEJIOE, pallMOHAIBHOE,
UppalMoOHATILHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUIECKOE YPABHEHHUE,

BemmonHATe  mpeoOpa3oBaHWs — TPUTOHOMETPHYECKMX  BBIDOKEHWH W pelIaTh
TPUTOHOMETPHUYECKHE YPaBHEHHUSI.

BoImonsaTh npeodpazoBaHus LETBbIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
pelaTb OCHOBHBIE THIIBI LIEJIbIX, PAIIHOHAIBHBIX U UPPAlMOHATILHBIX YPAaBHEHUI U HEPABEHCTB.

[TpuMeHSTh ypaBHEHUS W HEPAaBEHCTBA UIS PEUICHUS MAaTEeMaTHYECKUX 3a/ad W 3a7ad u3
pa3aNyYHbIX o0JacTel HayKH U pealibHOM JKU3HU.

MogenupoBaTh peajbHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAXKECHHUS,
YpaBHEHMsI, HEpaBEHCTBAa IO YCJIOBUIO 3aJa4yM, HCCIEI0BaTb IOCTPOCHHbIE MOJIENN C
UCTIOJIB30BaHUEM armapaTa anreOpsl.

DOyHKIUM U TpadpuKu

OnepupoBaTh NOHATUSAME: (DYHKIIHSI, CIOCOOBI 331aHUs PYHKIUH, 00IaCTh ONpPEICTCHHS U
MHOX€ECTBO 3HaUCHHUH (PyHKIMH, TpapuK QyHKIIUH, B3aUMHO 00paTHbIEe (PYHKIINU.



OnepupoBaTh NOHIATUAMU: YETHOCTb U HEUETHOCTD PYHKIINH, HYIH QYHKIUH, TPOMEXYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduku GyHKIMHA U1 peIeHUs] yPaBHEHUH.

Ctpouth W yuTaTh rpa@uKu JUHEHHON (YHKIMH, KBaJIPAaTUIHOW (PYHKIIUH, CTEIIEHHOMN
(GYHKIUY C LIeIbIM TOKA3aTEeNEM.

Hcnonws3oBath rpadguku QyHKIUN I MCCISIOBAHUS MPOLIECCOB M 3aBHCUMOCTEH MpHU
peIIeHnr 3aJa4 W3 APYruX Y4eOHBIX MPEIMETOB U PEaTbHOU KU3HU; BBIPAXKATh (HOPMYJIaMu
3aBUCUMOCTH MEX1y BEJITUYMHAMU.

Hayana maTreMaTH4ecKkoro aHajaimsa

OnepupoBaTh MOHATUSMH: IOCIENIOBATEIBHOCTh, apU(METHUECKass M T€OMETPHUYECKas
IIPOIPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yOBIBAIOIIas TeOMETPpUUYECKasi MPOrpeccus, cymma
0eCKOHEYHO yOBIBAIOIIEH reOMETPUIYECKON MTPOrPeCCU.

3aaBaTh OCIEA0BATENbHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN M MPOrpeccUil i pelIeHUs peaybHbIX
3a/1a4y IPUKJIaJHOrO Xapakrepa.

MHo:KecTBa M JIOTHKA

OrniepupoBaTh NOHITHSIMU: MHOXKECTBO, ONIEpAIIUU HaJl MHOYKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONUCaHUs pealIbHbIX IPOLECCOB
U SIBJICHU, IPU PEILICHUU 3aa4 U3 JPYTUX YYEOHBIX IPEIMETOB.

OnepupoBaTh NOHATUAMU: ONPENIEICHUE, TEOPEMA, CIIEICTBUE, TOKA3ATEIIbCTBO.

11 KJIIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh MNOHATHSMM: HaTypaJbHOE, LEJI0€ 4YHUCIO; MCIONb30BaTh MpPHU3HAKU
JIEITMMOCTH LIEJIBIX YMCE, PA3JIOKEHUE YHCIIA HA IPOCThIE MHOKUTEIN JUIsl pEIIEHUs 3a/1a4.

OnepupoBaTh MOHATHEM: CTENIEHD C PALlMOHAIBHBIM [TOKA3aTEJIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIa, TECATUYHBIEC U HATypaJibHbIE JIOTapU(MBI.

YpaBHeHUsI M HEPABEHCTBA

[IpumeHsITH CBOWCTBAa CTENEHW /s MpeoOpa3oBaHUs BBIPAKEHUH; ONEpUPOBATH
MOHATUSAMH: [TI0KA3aTEIIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI TI0KA3aTEIbHBIX
YPaBHEHUU U HEPABEHCTB.

BoeimonHsATe mpeoOpa3oBaHus BBIPAKEHUH, COJEpKalIMX Jorapudmbl; OMepupoBaTh
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; pellaTb OCHOBHbBIE THIIbI
Jorapu(pMHUECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxonuts pemenus NpocTenInxX TPUroHOMETPUIECKUX HEPABEHCTB.

OrnepupoBaTh NOHATHSAMHU: CHUCTEMA JIMHEWHBIX YPAaBHEHUHN U €€ PEIICHHE; UCIOJIb30BaTh
CHUCTEMY JINHEWHBIX YPABHEHUM JIJISl PEIICHUS] PAKTUYECKUX 3a7a4.

Haxonuts perieHus npoCcTeHInX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX YPAaBHEHUU U
HEPaBEHCTB.

MonenvpoBaTh pealbHble CHTyallud Ha S3bIKe anreOpbl, COCTaBJISATh BBIPAKECHMUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI M0 YCIOBUIO 3aJ]a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rpaduKu



OnepupoBaTh MNOHATUAMM: MEpUOANYECKas (QYHKLIHUSA, NPOMEXYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKH SKCTpeMyMa (YHKIMH, HauOOJbIIee ¥ HAaUMEHbIIee 3Ha4eHUs (DYyHKIMHU Ha
IPOMEXKYTKE; NCTIIOIB30BATh MX JJIsl UCCIIE0BAHUS (DYHKIUH, 3aJaHHOH rpa)uKoM.

OnepupoBaTb  MOHATUAMHU:  IpaUKH  IOKa3aTeIbHOW,  JlorapupMuyeckod U
TPUTOHOMETPUUYECKUX (PYHKLMI; n300pakaTh UX Ha KOOPIUHATHOM IUIOCKOCTH U HUCIOJIb30BATh
JUISL PeLICHUs] YPAaBHEHU M HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH U
UCIOJIb30BaTh UX JJIsl PEILICHUs] CUCTEMbI IMHEHHBIX YPaBHEHUI.

Hcnonb3oBate rpaguku (QyHKUMH A7 HCCIEIOBAHUS HPOLECCOB M 3aBUCUMOCTEH M3
JOPYTUX y4eOHBIX AUCHIUIUINH.

Hauana MmaTeMaTH4eCKOr0 aHAJIN3a

OnepupoBaTb NOHATUSAMU: HeNpepbIBHAsL QYHKIMS; IPOU3BOIHAS (DYHKIMH; UCTIOIb30BaTh
reoMeTpUYEcKUi 1 PU3NYecKUii CMBICI IPOU3BOAHOM Ul peLIeHus 3a1ay.

HaxoauTe npom3BOAHBIE 3JEMEHTApHBIX (DYHKIMHA, BBIYUCIATH TPOU3BOIHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTe NPOM3BOJAHYIO Ui HCCIeOBaHMS (YHKIMM HAa MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHATH PE3YJIbTAThl UCCIIEAOBAHMS K IOCTPOECHUIO IPa(UKOB.

Hcnonp30BaTe MPOU3BOAHYIO /ISl HAXOXKACHUS HAWIYUIIETO PEIICHHs] B MPUKIAJHBIX, B
TOM YHCJI€ COMATBHO-YKOHOMUYECKHX, 3aJauax.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U HHTErpai; MOHUMAThb NEOMETPUUYECKUHA U
(bu3nyeckuii CMbICI HHTErpaa.

Haxonute mepBooOpa3Hble dJeMEHTAapHBIX (DYHKIMI, BRIYUCIATH MHTETpANI 10 (hopMyiie
Hrerotona—Jleiibuuna.

Pemate nmpuknasHble 3a/a4i, B TOM YUCIIE COLMATbHO-3KOHOMUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeJICTBaMH MaTeMaTHYEeCKOT0 aHaIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonuyecrBo 1yacos
Ne HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIE (LM POBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/m = mporpamMmbl Bcero o0pa3oBaTeIbHBIE PecypChl
padoThI padoThI
MHOeCTBa pallMOHATBHBIX U
1 JIEHCTBUTENILHBIX YUCEIl. ParmoHaabHbIe 14 1 https://m.edsoo.ru/KYG7NZURY
ypaBHCHUS U HEPABCHCTBA
() .
2 YHKLIHH W TG, CTeMeih ¢ HesM 6 https://m.eds0o.ru/EBM1F56M3
HoKa3aTejaeM
Apudmerndeckuii KOpeHb N—0il CTETICHN.
3 WppaimoHaibHbIe ypaBHEHHS 1 18 1 https://m.edsoo.ru/W2CV80370
HEepaBEHCTBA
Dopmysl
4 tpuroHomerpun. TpuroHomerpuyeckue 22 1 https://m.edsoo.ru/MWVNIES6GMP
ypaBHEHUS
5 [TocremoBaTenbHOCTH U IPOTPECCUU 5 https://m.edsoo.ru/0INY8KYRU
IT 000
6 OPTOPEHIE, OBODIIEHTE, 3 1 https://m.edso0.ru/SEBERIVKS
CHCTeMaTU3allus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
I[TPO'PAMME



https://m.edsoo.ru/KYG7NZURY
https://m.edsoo.ru/E8M1F56M3
https://m.edsoo.ru/W2CV8O37O
https://m.edsoo.ru/WN9ES6GMP
https://m.edsoo.ru/01NY8KYRU
https://m.edsoo.ru/SEBER9VK5

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM duekTpoHHbIe (LM (pPOBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n MpPOrpamMMblI Bcero o0pa3oBaTebHbIE PeCypChI
padoThI padoThI
CrerneHb ¢ paloOHaTbHBIM
T
1 HORasATEIEN. 1IoKasaTebHas 12 1 https://m.edso0.ru/SSEJGAPNA
¢byukiyst. [lokazaTenbHbIe YpaBHEHHS
Y HEPaBEHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckre ypaBHEHHs U 12 https://m.edso0o.ru/107CT1AVS8
HEPaBCHCTBA
TpuronomeTpudeckue QYHKIUH U UX
3 rpaduku. TpUrOHOMETPHUYCCKHUE 9 1 https://m.edsoo.ru/XRW8YNBTP
HEpPaBEHCTBA
IT I
4 pomBOHHaf PHMEHEHHE 24 1 https://m.edsoo.ru/DK9VLOTN4
MPOM3BOIHON
WuTerpan u ero npuMeHeHHsI 9 https://m.edsoo.ru/ALMBWA4BH
Cucrembl ypaBHEHUH 12 1 https://m.edsoo.ru/GTO833N3F
HarypainbHble U 11e71bIe Yrcia 6 https://m.edsoo.ru/RSRO5SJFR
IT
8 oTopeiHe, 00oberie, 18 2 https://m.eds00.ru/BFUNE9BGN
CHCTeMaTH3alus 3HaHUH
BIIEE KOJIMYECTBO HACOB I1
OBII{ O CTBO YACOB I1O 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/SSEJGAPNA
https://m.edsoo.ru/1O7CT1AV8
https://m.edsoo.ru/XRW8YNBTP
https://m.edsoo.ru/DK9VLOTN4
https://m.edsoo.ru/ALMBWA4BH
https://m.edsoo.ru/GT0833N3F
https://m.edsoo.ru/RSR05SJFR
https://m.edsoo.ru/BFUNE9BGN

TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUMSI OCHOBHOI
OBPA3OBATEJBHOH ITPOT'PAMMBI

10 KIIACC
Kox .
IIpoBepsiemble npeaMeTHBIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJbTarTa
1 Yucna u BIYUCIECHUSA
11 OnepupoBaTh HNOHATUSAMM: PALUOHAIBHOE U JEHCTBUTENIBHOE YHUCIIO,
' OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
19 BeimonHATE  apu@MeTHdecKue Oomnepanud C  PalUOHAIBHBIMH |
' JeHCTBUTEIIBHBIMU YHCIIaAMU
. BeimonuaTte npuOIMKEHHbIE  BBIYMCICHMS, MCIIOJIB3Ysl IIpaBUiIa
' OKpYIJIEHUS, A€TaTh IPUKUIKY U OLIEHKY pe3yJIbTaTa BIYUCICHUN
OnepupoBaTh NOHATHIMU: CTEIIEHb C LIEIbIM [TOKa3aTeseM, CTaH1apTHas
14 ¢dopMa 3anucu 1eHCTBUTEIBHOIO YKCiIa, KOPEHb HaTypallbHOM CTENEHU;
' UCIOJIb30BaTh NOIXOASAIIYIO (OPMY 3aIIUCH I€HCTBUTEIbHBIX YMCENT 1S
pelIeHns: MPaKTUUECKUX 3a7a4 U MPEeCTaBICHUs JaHHbBIX
OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT'€HC MPOU3BOJILHOTO
1.5 yria; HCHOJb30BaTh 3allUCh IPOM3BOJILHOTO yIja dYepe3 oOpaTHbIE
TPUTOHOMETpHUECKHE (PyHKINU
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO,
2.1 L[eJI0€, PalMOHAJIBHOE, HMPPALMOHAIBHOE YpPAaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE
59 BoimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUUYECKHUX BBIPAKEHUN H
' pelaTh TPUTOHOMETPUUYECKUE YPAaBHEHUS
BoinonHsaTe npeobpazoBaHus LEJbIX, paloHaIbHBIX u
2.3 UppalMOHATILHBIX BBIPAKEHUM M pelaTb OCHOBHBIE THIIBI IEJBIX,
paloHaIbHBIX U HPPALMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB
24 [TpuMeHsITh ypaBHEHUS M HEPaBEHCTBA Ul PEIIEHUSI MaTeMaTHYECKUX
' 3aj1a4 M 3a]1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U peabHON )KU3HU
’5 MogenupoBaTh pealbHbIE CUTyallud Ha S3bIKE aiareOpbl, COCTABIATH

BBIpQXXCHHS, YpaBHEHMs, HEpaBeHCTBa IO YCJOBHMIO  3ajauH,




HCCIICA0BAaTh IMOCTPOCHHBIC MOJCIHN C HCIOJIb30BAHUCM alIapara

anreOpsl
3 OyHKIMU U TpaduKu
OnepupoBaTh NOHATUAMM: (yHKIMSA, cHOcoObl 3aAaHus (YHKLHH,
3.1 001acTh ONpENeNeHNusT U MHOXKECTBO 3HaueHWH (QyHKUUH, Tpadux
(GbyHKIMH, B3aUMHO oOpaTHbIC (PYHKITUN
39 OnepupoBaTh MOHATUAMHU: YETHOCTh M HEUYETHOCTH (DYHKLUH, HYJIU
' (bYyHKINHN, TPOMEXKYTKH 3HAKOMTOCTOSTHCTBA
3.3 Hcnonb3oBate rpaduku QyHKIMHA 111 peLICHUsT YpaBHEHUH
34 Ctpoutp u uutaTh Tpaduku ITUHEHHOW (YHKUIWHU, KBaJIpaTHUYHON
' (GyHKIUM, cTeNeHHOW (QYHKLUU C LIEJIbIM [T0Ka3aTeleM
Hcnonb3oBate rpadukn (QyHKIUA A7 UCCIEAOBAHHS TPOIECCOB H
35 3aBUCUMOCTEH MpH pelleHUH 3a/ad U3 JPYTUX y4eOHbIX MPEIMETOB U
' peanbHOM JKW3HHU, BBIpAXaTh (QOPMYyJIaMH 3aBHCHMOCTH MEXKIY
BEJIMYMHAMU
4 Hauana maremMaTHueckoro aHajinza
11 OnepupoBaTh MOHATUSMH: IOCIIEAOBATENLHOCT, apu(MeTHdeckas U
' reoMeTpHuuecKas porpeccun
OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBaOIllas reoMeTpHYecKast
4.2 nporpeccusi, cymMma O€CKOHEYHO YOBIBalOLIe IeoMEeTpHUYecKoil
IIPOrpeccuu
4.3 3agaBaTh MOCIE10BATEIbHOCTH PA3IMYHBIMU CLIOCOOAMU
44 Hcrnonbs30BaTh CBOMCTBA IIOCIENOBATEIBHOCTEM U MPOIPECCHM I
' pellleHus peajbHBIX 3ajja4 MPUKIAJHOTO XapaKkTepa
5 MHoxecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHATUSAMHU: MHOXKECTBO, OTIEpAIlUN HAJl MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapaTr il ONMUCAHHS
5.2 peasbHBIX TMPOLIECCOB M SIBICHUH, NPU pEIIeHUH 33734 U3 JIPYTHx
y4eOHBIX MPEIMETOB
5 3 OnepupoBaTb MOHATUSAMU: OINPEACIEHUE, TEOPEMA, CIEACTBHE,

11 KIIACC

J0Ka3aTcCJIbCTBO




Kon

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI

NpoBEPSIEMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi
pe3yJbTarTa
1 Hucna 1 BIYUCICHUS
OnepupoBaTh NOHATUSAMU: HaTypalbHOE, LEJI0€ YUCIIO; UCIIOIb30BaTh
1.1 IIPU3HAKKA JCIMMOCTH LEJBIX YMCEJl, Pa3J0KEHUE YUCIIa HA MPOCTHIE
MHOYKUTENHN IS PELICHUs 3a1a4
1.2 OnepupoBarh MOHATHEM: CTEIIEHD C PAllMOHAIBLHBIM [10KA3aTEIEM
13 OnepupoBaTh NOHATUAMM: JlorapudM 4YHUCIA, JAECATHYHBIE U
' HaTypaJbHbIE JIOTapU (MBI
2 VYpaBHeHUS U HEPABEHCTBA
[IpumensTh cBOWCTBAa CTENEHU [UIsl NPEoOpa3OBaHUs BBIPAKEHUH,
2.1 OIIEpUPOBATh MOHATUAMM: ITOKA3aTEIbHOE YPaBHEHUE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI 1I0KA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB
BreImonHaTh npeoOpa3zoBaHus BBIPAKEHHH, COAEPIKAIINX JOTapr(MBbI;
25 ONEpUPOBATh  MOHATHUSAMHU:  Jorapu(pMUYECKOe  ypaBHEHHE U
' HEPaBEHCTBO; PEIIATh OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPAaBHEHUH U
HEPABEHCTB
2.3 Haxoauts pemieHust NpocTeHINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATHSMM: CHCTEMAa JIMHEHHBIX YypaBHEHUH U €€
2.4 pELIEeHNE; UCIIONIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUM /ISl PEILICHUS
MIPAaKTHYECKUX 3a/1a4
25 Haxomute pemieHnss MNpPOCTEWIIMX CHCTEM UM COBOKYITHOCTEH
' palMOHAaIbHBIX YPABHEHUI U HEPABEHCTB
MogenupoBaTh peallbHble CUTYyallMM Ha s3bIKE anreOpbl, COCTABIISAThH
25 BBIPa)XECHUS], YPABHEHM ], HEPABEHCTBA U CHUCTEMBI 110 YCIOBHIO 33/1a4H,
' HCCIIEI0BaTh IIOCTPOEHHBIE MOJENM C MCIOJIb30BAaHUEM ammapara
anreopsl
3 OyHKIUN U TpaPuKu
OnepupoBaTh MOHATUSAMH: TepHOANYECKasT (QYHKIUS, MPOMEKYTKH
31 MOHOTOHHOCTH (D)YHKLIMH, TOUKU dKCTpeMyMa (YHKIUHU, HanOobliee U

HanMCEHBIICC 3HAYCHUA (bYHKHI/H/I Ha IPOMCEXKYTKE; UCITOJIB30BaTh UX JJIA

uccienoBaHus (yHKINH, 331aHHOH rpaguKomM




OnepupoBaTh MOHATHAMU: TpaUKU MOKA3ATENBHOM, JorapuGMUIecKon

3.2 U TPUTOHOMETPHYECKHX (PYHKIMI, M300pakaTh UX HA KOOPAMHATHOMN
TUIOCKOCTHU M UCTIOJIb30BATH JUISA PEIICHUs ypaBHEHUI U HEPABEHCTB
N300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TpaduKu JUHEHHBIX
3.3 YPaBHEHMH M HCIHOJb30BATH HX JJIs PELICHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUH
34 Hcnonb3oBare rpaduku (YHKIMNA Ui UCCIEAOBAHHS IPOLIECCOB U
' 3aBUCUMOCTEH U3 Jpyrux y4yeOHBIX AUCLUILINH
4 Hauana maTemaTuueckoro aHaimsa
OnepupoBaTh MOHATUAMU: HeNpepbiBHas (QYHKLIMSA, TPOU3BOIHASA
4.1 (YHKIHMU; HCIONB30BAaTh TEOMETPUYECKH M (U3NYECKUHA CMBICT
IIPOM3BOIHOM IS pelIeHus 3a1a4
42 HaxomuTe TpOM3BOIHBIE DIIEMEHTAPHBIX  (DYHKIUH, BBIYHACIATH
' IIPOU3BO/IHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO (DYyHKIIMH
Hcnonb30BaTe MPOM3BOJIHYIO JUIsL McCleqoBaHUs (YHKIMH Ha
4.3 MOHOTOHHOCTB U 3KCTPEMYMBI, TPUMEHATh PE3YIbTAThl HCCICIOBAHNUS
K ITOCTPOEHHIO IrpahuKOB
14 Vcnonb30BaTh MPOU3BOJHYIO IS HAX0XKJIEHHUS HAMTYUIIEero perieHus
' B IIPUKJIA/IHBIX, B TOM YHCJI€ COIMAThHO-9KOHOMUYECKHX, 3a/1auax
45 OmnepupoBaTh MOHATHSAMHU: IEPBOOOpa3HAas W HMHTErpall; MOHUMATh
' reOMEeTPUUECKUH U (PU3NUECKHUI CMBICI HHTETpaja
46 Haxonute mnepBooOpa3Hble 3JI€MEHTapHbIX (QYHKUUH, BBIYUCIATH
' uHTerpain no gopmyie Hetotona — Jleitbuuia
47 Pemiare npukiagHble 331241, B TOM YHCIIE COLIMATBbHO-IPKOHOMHYECKOTO

1 GU3UYECKOro XapakTepa, CpeICTBAMH MaTEMATHYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Koxn
1 Yucna ¥ BBIYUCIICHUS
Panmonanbhbple umcia. OOBIKHOBEHHbIE M JECATUYHBIE JpOOM, IPOLIEHTHI,
OeCKOHEUHbIE  TMEepPHOJMYECKHEe  apodu. ApudmeTnyeckue oOmepanud  C
11 palnMoHaIbHBIMU YUCIIAMH, ITPE0Opa30BaHUs YUCIIOBBIX BhIpakeHUH. [Ipumenenune
Npo0eil ¥ MPOLEHTOB Ul PELICHUs MPUKIAAHBIX 337ad U3 pa3IM4HbIX OTpaciei
3HAHUM U peaTbHOM JKU3HU
HelictBurenpHple  4yuciaa.  PanMoHanbHbIE M MPpPALMOHAIBHBIE  4YHCIA.
1.2 Apudmernueckue omnepanuu C JICHCTBUTENBHBIME uHciaamu. [lpuGmmxEnHbie
BBIYHCJICHMS], IPaBUJIa OKPYIJICHNUs, IPUKKJIKA U OLICHKA PE3yJIbTaTa BEIUMCIICHUN
Crenenp ¢ 1ensiM mokaszareneM. CtanmapTHas GopMa 3alucH JIeHCTBHTEIHHOTO
13 yucia. Mcrnonb30BaHue NOAXOAALIEH (GOPMBI 3alIUCH JEHCTBUTENIBHBIX YMCEN IS
pelIeHns MPaKTUYECKUX 3a/1a4 U IPECTaBICHUS JaHHBIX
14 ApudmeTrueckuil KOpeHb HaTypalbHOU cTeneHu. JlefcTBus ¢ apupMeTH4eCKUMHU
' KOPHSMH HAaTypaJbHOU CTENIEHU
15 CuHyC, KOCHMHYC M TaHI€HC 4YMCIOBOIO apryMeHTa. ApPKCHUHYC, AapKKOCHHYC,
' apKTaHI€HC YHCIOBOI0 apryMeHTa
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKIECTBEHHbIE PEOOpPa30BaHUS
95 [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPa)KCHU. OcHoBHbIE
' TPUTOHOMETPHUYECKUE (POPMYIIBI
23 VYpaBHeHue, KopeHb ypaBHeHHMs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTon
' UHTEPBAJIOB
2.4 Perienue nenbix U IpoOHO-pAIMOHABHBIX YPABHEHUH U HEPAaBEHCTB
2.5 Pemenue nppanvoHalbHbIX YPaBHEHUN 1 HEPABEHCTB
2.6 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUN
97 IIpumeHeHNEe ypaBHEHUI M HEPABEHCTB K PEUICHUIO MAaTEMaTHYECKHMX 3a1ad U
' 3a/1a4 U3 pazIMYHbIX 00J1acTel HayKu U pealbHON )KU3HU
3 OyHKIUH U TpaPuKH




@Oyukims, cnocodsl 3ananus GyHkiuu. ['paduk ¢ynknuu. B3anmmHO oOpaTHBIE

3.1
byHKIIH
32 Ob6nacTh ompeneiaeHuss U MHOXeCTBO 3HadeHwit (ynkuumu. Hynmu ¢yHkimm.
' [TpomexyTKH 3HAKONOCTOSIHCTBA. YETHBIC U HEUETHBIE (PYHKIIUU
33 CrenenHas (yHKUMS C HaTypaJbHBIM M II€TIBIM TOKa3zareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
34 Tpuronomerpuyeckasi OKpy>XKHOCTb, OIIPE/IEICHUE TPUTOHOMETPUUECKUX (PYHKIIHIMA
' YKCJIOBOIO apryMeHTa
4 Havana marematnueckoro aHanusa
i1 [TocnenoBarenbHOCTH, CMOCOOBI 3a/laHusl MOCIEA0BaTENbHOCTEH. MOHOTOHHBIE
' MIOCJIE0BATEIBHOCTH
Apudmernueckass W TeoMeTpHUecKass Mporpeccud. beckoHeyHO yObIBaromas
4 reomerpuueckas nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOIIEH Te€OMETPUYECKOM
' nporpeccuu. @opMmyiia CIOKHBIX MPOLEHTOB. Vcronb3oBaHHEe NPOrpeccUu ISt
pelIeHrs pealbHbIX 3a7a4 MPUKIAIHOTO XapaKTepa
5 MHosxecTBa U JIOTUKA
MHoXecTBO, omepaluu HajJ MHOXecTBaMu. Jluarpammel Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETHKO-MHOXKECTBEHHOT'O armapara JJisi ONHCaHUs pealbHbIX
MIPOLIECCOB U SIBJICHUH, P PEILIEHUH 33]1a4 U3 APYTUX yUEOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIEICTBUE, T0KA3aTEIBCTBO
11 KJIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna v BBIYUCTICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
1.2 Crenens ¢ paloOHaNbHBIM MOKa3areneM. CBOKWCTBA CTEIEHU
1.3 Jlorapudm yncna. JlecaTuyHble U HATYpaJIbHbIE JOrapu(MbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 IIpeoOpa3oBanHue BBIPAXKEHUH, COACPIKAIIMX JIOTapU(MBI
59 [IpeoOpa3oBanue BbIpaXKEHUN, COAECPIKAIINX CTENEHH C PAl[MOHAIBHBIM
' MoKazaresieM
2.3 [IpuMepsl TPUTOHOMETPUIECKUX HEPABEHCTB
24 [TokazaTenbHBIC YpaBHEHHUS U HEPABEHCTBA




2.5

Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA

Cucrempl JIMHEHHBIX ypaBHEHUU. PeleHue NpUKIAgHBIX 3a4ad4 C [OMOILBIO

20 CHUCTEMbI JINHEHHBIX YPaBHEHUM
2.7 CucteMbl U COBOKYITHOCTH PALIMOHAIBbHBIX YPaBHEHUN 1 HEPABEHCTB
28 IIpuMeHeHMe ypaBHEHUI, CUCTEM M HEPAaBEHCTB K PELICHUI0 MaTeMaTHYECKHX
' 3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHON KU3HU
3 OyHKIUH U TpaPuKH
Oynkuus. Ilepuonuueckne Qynkuuu. IIpomMekyTkM MOHOTOHHOCTH (DYHKIUH.
3.1 MakcuMymbl 1 MUHUMYMBbl (pyHkuuu. HamOonblnee v HavMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu
3.3 [TokazarenbHas u norapudmuueckas GyHKINU, UX CBOMCTBA U TrpaduKH
3.4 Hcnonb3oBanue rpadMkoB GyHKUUH AJIs pelIeHUs yPaBHEHUH 1 JIMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (GYHKUMHA Ul HMCCIEIOBAHUS IPOLECCOB U
35 3aBHCUMOCTEH, KOTOpPhIE BO3HUKAIOT INPH PEHICHUH 3a7ad W3 JAPYTHX y4eOHBIX
IIPEIMETOB U peaIbHOMN KU3HU
4 Hauana marematndeckoro aHaamsa
4.1 HenpepriBable pyHKIIMU. MeTo1 HHTEPBAIOB /1JIs1 PELICHHS] HEPAaBEHCTB
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43 [IpousBonHble 3neMEeHTapHBIX (QYHKIMNA. DOpPMyJIbl HAXO0XKAECHUS MPOU3BOJHOU
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIIMH
[IpuMeHeHHe NPOU3BOMHOW K MCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTb U
4.4 skcTpeMyMbl. HaxoxxaeHne HauboIbIIero 1 HaMMEHbIIETo 3HaYeHus] QyHKIUU Ha
OTpE3Ke
[IpumeHeHne TNpPOM3BOJHOM U1l HAXOXKJIEHUS HAWIY4YIEro pELIeHUus B
4.5 NPUKIAAHBIX 3a/adax, [ ONpPENeNICHUST CKOPOCTH Mpoliecca, 3aJaHHOIO
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47 WuTerpan, ero reometpuyeckuii 1 puznyeckuil cMpicil. Berarcnenue nuterpana no
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBepsieMoro
TpedOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/ILHOI NPOrPaMMBbl CpeIHEro
001ero ooOpazoBaHus

Brnanenue meromaMu 0Ka3aTenbCTB, alrOPUTMAMHU PEIICHHs 3ajad;
yMeHue (opMysupoBaTh U ONEPUPOBATH MOHATUAMHU: ONpEIEICHHE,
aKCcHMoMa, TeopeMma, CIIEJICTBUE, CBOWCTBO, MPHU3HAK, JTOKA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIHMPOBKM;  HIPUMEHATh  HMX;  YMEHHE
dbopMyupoBath 00paTHOE ¥ TMPOTHBOIIOJIOKHOE YTBEPIKICHUE,
OPUBOAMTH MpPHUMEPHl W KOHTPIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHYKIIMU; TPOBOIUTH JI0Ka3aTEIIbHBIC PACCyKICHUS
IpU peIleHUH 3a/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
paccyXIeHHii; yMEHHE OIEepPHpPOBATh TOHSATHAMHU: MHOXECTBO,
MIOJIMHOXECTBO, OIEpAllMM HaJl MHOYKECTBAMH; YMEHHUE HCIOJIb30BATh
TEOPETUKO-MHOXKECTBEHHBIM ~ anmmapaT Jjis ONHCAHUS  PealbHbIX
MIPOLIECCOB U SIBICHUH U MPH PELIeHUH 33/a4, B TOM YHCIe U3 JAPYTHX
Y4eOHBIX PEIMETOB; YMEHHE OTIEPHUPOBATH MMOHITHAMU: Tpad), CBI3HBINA
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHME 3a/JaBaTh U
OINMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCIOIb30BaTh rpadbl MpH

peUICHUHN 3a1a4

YMeHue onepupoBaTh MOHATHSAMU: HATYPaTbHOE YHCIIO, IENI0E YUCIIO,
CTETICHB C IISJIBIM TTOKa3aTeIeM, KOpEHb HaTypaIbHON CTENIEHH, CTCTICHb
C paluoHaJbHBIM TIOKa3aTelleM, CTeNeHb C JCHCTBUTEIbHBIM
mokaszaTeneM, JiorapuM dHciIa, CHHYC, KOCHHYC U TaHTEHC
MPOU3BOJIBHOTO YHCIIA, OCTATOK MO MOJYJIIO, PAMOHAIBHOE YHUCIIO,
HppALMOHAIBHOE  YHUCJIO, MHOXECTBAa  HATYpPaJIbHBIX,  IEJBIX,
palMoOHaNbHBIX, JIEHCTBUTENBHBIX YHCEN; YMEHHE HCIOIb30BaTh
IpHU3HAKHU JCIUMOCTH, HauMEHbIITNN 06H1Hﬁ JCJIINTCIIb 1 HAUMCHBIIICC
o01iee KpaTHOE, anropuT™M EBKIIMAA MpU pelieHnH 3a1a4; 3HaKOMCTBO
C Ppa3iIuYHbBIMU TIO3MIUOHHBIMH CHCTEMaMU CYHHCIICHHA, YMCHHUC
BBHITIONHATH BBIYUCIICHHUE 3HAYCHU U TIPeoOpa3oBaHuUsl BHIPAKESHUH CO
CTENEeHsMH U JorapudmMamu, mpeoOpazoBaHus APOOHO-pAITMOHATBHBIX

BLIpa)KCHHﬁ; YMCHHUC ONICPUPOBATH MOHATHAMMU: MMOCICAOBATCIBHOCTD,




apudmernueckass ~ TPOTpecCcHsi,  T'eOMETpPHYECKas  IpOrpeccus,
OecKkOHEYHO yObIBalolasi TeOMETpUYECKasi MpPOrpeccusi; yMeHHe
3a/aBaTh  IIOCJIEJJOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKyppeHTHBIX  GOpMyJ;  yMEHHE  ONEpPUpPOBATh  MOHATUSMHU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUJIEKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma 3alucu KOMIUIEKCHBIX YHCEl
(reomerpuieckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTh
MIPOU3BOJIUTH apumMeTnyeckue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMU;
NPUBOAUTH  TPUMEPHl  HUCIMOJIB30BAHUA  KOMIUIEKCHBIX  YHCE,
ONEpUPOBaTh MOHATUAMM: MaTpura 2x2 u 3x3, omnpeaciauTelb

MaTpHUILIbl, TEOMETPUUECKHUI CMBICIT ONPEAETUTENS

VYMmenue OIICPpHUPOBATH MOHATHAMU: pallMOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTEMbI;, YMCHHC OICPHUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC HpCOGPaSOBaHI/Ie, YpaBHCHHC,
HCpPaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPaBCHCTB MU CHUCTEM; YMCHHC PpCIIATb YPaBHCHU,
HCPABCHCTBA WU CHUCTCMBI C IMOMOINBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHU, HCPABCHCTBA MW CHCTEMbI C TIIapaMETpOM; IIPUMCHATH
YpPaBHCHUA, HCPABCHCTBA, UX CUCTCMbI JJJIS PCHICHUSA MAaTEMATUYCCKHUX

3ala4v U 3a1a4 U3 pa3JInYHbIX oOacreit HAayKHN U peaﬂBHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATUAMH: (YHKIMS, UYETHOCTh (DYHKIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(GbyHKIMH, SKCTpeMyM (QYHKIMU, HauOoIblIee 1 HAaUMEHbIIIee 3HaUeHUs
(GyHKIMM Ha TPOMEXKYTKE, HEeNpepbhlBHAas (QYyHKIHS, aCHUMITOTHI
rpadpuka (yHKIUM, TepBas © BTOpas MPOU3BOAHASA (DYHKIHH,
TEOMETPUUYECKUIN M (PU3HUECKHUI CMBICT TTPOU3BOHOM, IIEpBOOOpa3Has,
OTpeNIeNIEHHBIA MHTErpajl; YMEHHE HaXOAWTh AaCHUMITOTHI Tpaduka
(yHKIMU; YMEHHE BBIYMCIATH MPOU3BOJHBIE CYMMBbI, TPOU3BEIEHUS,
YaCTHOTO U KOMIIO3UIIUHN (PYHKLUH, HAXOAUTh ypaBHEHHE KacaTeIbHOU
K rpaduky QyHKIUU; YMEHUE HAXOJUTh MPOU3BOIHBIE 3JIE€MEHTAPHBIX
(GYyHKIMHA; YMEHHE HCHOJb30BaTh IMPOU3BOAHYIO IS HCCIIEIOBAHUS
(GbyHKIMH, HAaXOAUTh HAMOOJIbLINE U HAUMEHBIINE 3HAUEeHUs (PYHKIIMIA;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM armapara
MaTeMaTHYeCKOr0 aHaIN3a; IPUMEHSTh IPOU3BOIHYIO ISl HAXOXKACHUS

HaWJIydlIero pCuiCHUA B MNPUKIAIHBIX, B TOM YHUCIC COLHUAIBHO-




SKOHOMHYECKUX U PUINYECKUX 3a]]a9ax; HAXOJUTh IJIOMAIN U 00bEMBI
(buryp ¢ HoMoIIbIO UHTErpaja; IPUBOAUTH IPUMEPHl MATEMATUYECKOTO

MO/JICIIMPOBAHUS ¢ TOMOILBIO Au(QepeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MNOHATHAMH: Tpapuk (yHKOHH, oOpaTHas
GbyHKIMS, KOMITO3UIMS QYHKIUHA, TUHEHHAsS (QYHKIUS, KBaJpaTHYHAs
GbyHKUMA,  pauMoHaNIbHAs  (QYHKUUS,  CTENEHHas  (YHKUuS,
TPUTOHOMETpHUYecKue (yHKINUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHM, TOKa3aTeNnbHass W Jorapupmuueckas (QyHKIUH, yMEHUE
CTPOUTH IpadMKH M3YYEHHBIX (PYHKIHI, BBIOIHATH IPEOOpa30OBaHUS
rpaduKoB (GYHKIUH, UCTIONB30BaTh TPAPUKH ISl H3yUSHHS MTPOIIECCOB
Y 3aBUCHMOCTEH, IPU PEIICHNH 33134 U3 APYTHX YYEOHBIX MPEIMETOB
W 33724 U3 peajbHOM JKU3HHW; BBIpAXKaTh (HOpMyJaMH 3aBHCHMOCTH
MEKIy BeIMYMHAMHM; UCIIOJIb30BATh CBOMCTBA U TpadUKN (QYHKIHN IS
peleHus ypaBHEeHUH, HEPaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpPAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUI,

HCEPABCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJlayM Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MPOLIEHTHI, JOJIH U YaCTH, Ha JIBUKEHUE, paboTy, CTOMMOCTb TOBAPOB U
YCIIyT, HaJIOTH, 3a]1a4i U3 00J1aCTH yIIPaBJICHUS TUYHBIMU U CEMEIHBIMU
(uHaHCaMH); COCTABIATh BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA M MX
CHUCTEMBI 110 YCJIOBHIO 3a/1a4M, HUCCIIEOBATh MOJIyYEHHOE PEIICHUE U
OLIEHUBAaTh MPABIONOJ00HOCTh PE3yJbTAaTOB; YMEHHE MOJEINPOBAThH
peanbHble CUTyalluy HA S3bIKE MATEMATHKH; COCTABIISTH BBIPAXKECHUS,
YPAaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBl II0 YCIOBHUIO 3aJayH,
HCCIIEI0BATh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATD MOJTYyYEHHBIH pe3yabTarT

YMeHune omnepupoBaTh TOHATHSAMHU: CpefaHee apupMETHUIECKOE,
Me/raHa, HauboJiplllee M HauMEHbIIee 3HAYeHUS, pa3Max, AUCIIepCus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOrO HabOpa; yMEHHE MH3BJIEKATh,
UHTEPIPETHPOBaTh MH(OpMAIMIO, TPEACTABICHHYIO B TabiuIax, Ha
auarpammax, rpagukax, OTpaxaronlyro CBONCTBA pealbHbIX POLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TabIUI U
auarpamMm; HCCICA0OBAaTb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIC C
NpPUMEHEHHEM TpaUyecKuX METOJOB W 3JEKTPOHHBIX CPEJCTB;
rpadM4ecKd HCCIIEOBAaTh COBMECTHBIE HAOIIOAEHUS C IOMOILBIO

JyarpaMM pacCEeUBAaHMS U JIMHEWHOU perpeccuu
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YMeHue onepupoBaTh MOHATUAMU: CIyYalHBIA OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTH CIYy4ailHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSITHOCTh C HUCIOJBb30BaHUEM TpapHUUECKUX METOJIOB; MPUMEHSTH
(bopMyJbl CIOKEHHUS U YMHOKEHHsSI BEPOSTHOCTEH, (popMyIly MOIHON
BEepOSATHOCTH, ¢opMyiny bepHymm, KkKoMOWHATOpHBIE (aKTHI U
(GopMyJbl; OLIEHMBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMEHHE
ONEpUPOBATh IOHATHUAMM: Ciy4dalHas BEJIMYMHA, paCIPEACICHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIly4yailHOH BeNIMYMHBI, (YHKLIUU paclpenesieHus] |
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0Ka3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE HCIIOIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peIleHus 3a/1a4; 3HAKOMCTBO C INOHSATUSMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUHBIX HCCIIEJOBAaHUM; YMEHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKoHAa OOJIBIIMX YHCENl B
MPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OIEpUpPOBaTh
MOHATUSIMM: COYETaHHWE, IIEPECTAHOBKA, YUCIO COYETaHUH, YHUCIIO
NepecTaHoBOK; OmHOM HbIOTOHA; yMeHHE MPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCyKICHUs Ul peIIeHHs 33/a4; OLEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISITh BEPOATHOCTHYIO MOJENb U

UHTEPIPETUPOBATh NOJYUYECHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATHUAMU: TOYKa, IpsiMas, IIJIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA yTIJa, IUIOCKUHA Yrod,
JBYTPaHHBIA YyTroj, TPEXTPaHHBIN Yroj, CKpEIIMBAIOIIMECs HpsSMBbIE,
NapajuIeIbHOCTh U MEPIEHIUKYISIPHOCTD IPSAMBIX M IJIOCKOCTEH, yrou
MEXy NPSMBIMH, YTOJI MEXIY NPSAMOM U IUIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU J0 TUIOCKOCTH, PACCTOSTHUE MEXIY
MPSIMBIMHU, PAcCTOSIHUE MEXKIY IUIOCKOCTSIMHM; YMEHME HCIOJIb30BaTh
MpU pEelIeHUH 3a/ay H3yuyeHHbIe (DaKThl U TEOpEeMbl IUIAHHUMETPHH;
YMEHHUE OLEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOIIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C MOMOIIbI0 T'€OMETPUYECKUX MOHATUH U

BCJIMYHH, PCIIATh CBA3AaHHBIC C HUMHU MIPAKTHUYCCKUC 3a1a4n

YMeHue onepupoBaTh MOHATHIMU: IUIOMIAb (GUTYpbl, 00bEM PUTYPHI,
MHOTOTpaHHUK, TPaBUJIbHBII MHOTOI'PaHHUK, CEYeHIE MHOTOTPaHHHKA,
KyO, mapajiesnenunesn, npu3Ma, nupamuaa, Gurypa m HOBEPXHOCTh
BpallleH!s], LWIMHIP, KOHYC, ap, cdepa, miomans chepsl, MIomanb

MOBEPXHOCTU MUPAMUIBI, TPU3MBI, KOHYca, IMIUHApa, 00bEM Kyoa,
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MPSIMOYTOJILHOTO MapasulelieNuIeia, TupaMuibl, TPU3MBbI, LHJIAH]IPA,
KOHYCa, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHUSI KOHYCA U LIWIMH]PA,
MapajuleJIbHbIE OCU WM OCHOBAaHUIO, CEYECHHUE Iapa, IIOCKOCTD,
Kacaromasicss ceppl, LHUIUHAPA, KOHYCa; YMEHHE CTPOHUTH CEUCHUE
MHOTOTpaHHHKA, H300paXaTh MHOTOTPAHHUKH, (PUTYPHI U TOBEPXHOCTH
Bpall€HUsl, UX CEYEHHUs, B TOM YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; yMEHHE NPUMEHSTh CBOHCTBA T'E€OMETPUYECKUX QUTYP,
CaMOCTOSITENIbHO (POPMYJIUPOBATH OINpEAENCHUsI H3ydaeMbIX (uUryp,
BBIIBUTAaTh THUIIOTE3bl O CBOMCTBAX M IPU3HAKAX TI'E€OMETPUUECKUX
¢uryp, OOOCHOBBIBaTH WU OINPOBEpPrarb HX; yMEHHUE MPOBOIUTH
kinaccuukanuioo (GUryp TO pa3MYHBIM PU3HAKAM, BBIOIHATH

HeO6XO,I[I/IMBIC JAOITIOJITHUTCIIBHBIC IIOCTPOCHHA

YMeHue omepupoBaTh MOHATHSAMH: JIBH)KCHHE B MPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Ms, MOAOOHBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHbIC U MOJOOHBIC (PUTYPHI, B TOM YUCIIE B TIPHPOJIC,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh 'EOMETPUICCKHE OTHOILICHUS
MPU PEHICHUM 3aJ1a4; HAXOJIUTh N€OMETPHYCCKHE BEITUYMHBI (IJTHMHA,
yroJ, MIolmaAb, O0bEM) MPHU PEUICHUU 3aJad M3 IPYTHX Y4eOHBIX
MIPEIMETOB U M3 PEATBbHOM KU3HH, YMEHHE BBIYUCIIATH TEOMETPUICCKUE
BEITMYMHBI (JJTMHA, YTOJ, IJIOMaAb, 00bEM, IUIOMIAlb MOBEPXHOCTH),
WCTIOJNIE3YsT M3Y4YeHHBIE (DOPMYIIBI U METOMIBI, B TOM YHCIIEC: IDIOMIATh
MOBEPXHOCTU MUPAMHUIBI, IPU3MBI, KOHYCA, IIMIMHAPA, TUIOIMAaAb Chephl;
00BEM Ky0a, IPSIMOYTOIBHOTO MapalyieNienuIiesia, MUPaMHUIbl, TPU3MBI,
WIMHIpPA, KOHYyCa, IIapa; yMEHHE HaXOAWUTh OTHOIIEHHE OOBEMOB

o1I00HBIX GUryp

12

YMeHue onepupoBaTh  IOHATHUSAMM: NIPSIMOYIOJbHAs  CHCTEMa
KOOPAMHAT, BEKTOP, KOOPIAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, ITPOU3BEACHNUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOPA I10
0a3ucy, CKaJsipHOE MPOM3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, YTOJ
MEXIy BEKTOpaMH; yMEHHE  HCIOJIb30BaTh  BEKTOPHBIA U
KOOPAMHATHBIA METOX Ul PELICHUS T'€OMETPUYECKUX 3a7ad U 3a1ad

JIPYTUX Y4EOHBIX MMPEIMETOB

13

YMmenue BLI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTOL IJIsI PCIICHHUA 3aJavu;
IIOHUMAaHHWEC 3HAYUMOCTH MAaTCMAaTUKKW B M3YUCHHUH IMPUPOIHBIX H

OOIIIECTBEHHBIX MPOIECCOB M SBJICHUH; YMEHHE pacIO3HABaTh




MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHHE MPHUBOAMTH
MpUMEPbl MATEMAaTUUYECKUX OTKPBITUH POCCUHUCKOM UM MHUPOBOH

MaTeMaTHYECKOU HAyKU



HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LIEIbIX YUCEI
12 Panyonanenele unciaa. OOBIKHOBEHHBIE U JAECATHYHBIE APOOM, IMPOLEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUUECKUE IPOOH
13 Apudmernueckuii  KOpeHb  HaTypalbHOW  cremeHu.  JleHcTBHS ¢
' apu(MeTHUECKUMH KOPHIMHU HaTypaibHOH cTeNeHn
14 Crenenp ¢ uenbiM mnokasatesneM. CTeNeHb C palMOHAIbHBIM I1OKa3aTeleM.
' CBolicTBa CTENEHU
. CuHyc, KOCHHYC M TaHTE€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI
HevictButenpHble yucia. ApupMETHYECKHUE OIEpaluud C ACHCTBUTEIHHBIMU
1.7 yuciaamu. [IpuOGnuxk€HHble BBIYMCICHMS, MpaBUIa OKPYIJICHUS, NMPUKUIKA U
OLICHKA PE3YJIbTATa BBIYUCICHUI
1.8 [IpeoOpazoBanme BEIpaKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Hensle n 1poOHO-paliiOHaIbHbIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U JOrapupMUUECcKre ypaBHEHHS
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanuoHanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Matpuia cuctembl TMHEWHBIX ypaBHeHUH. OnpeenuTenb MaTpUIIbl




OyHKIWH U TpaduKh

@ynkuus, crnocoos! 3aaanus pyHkuuu. I'paduk Gpynxmnun. Bzanmuo obpaTubie

3 ¢ynkuuu. YétHele 1 HeuéTHble GyHKuMU. [lepuoauueckue GpyHKumn
OO6nactp ompeneneHus 1 MHOXKECTBO 3HaueHWi ¢yHkimu. Hymn ¢yHkuuu.
3.9 [TpomexyTkn 3HAKONMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKLHUU.
' MaxkcumyMbl 1 MEHUMYMbI QyHKIMH. Haubonbiee 1 HauMeHbIee 3HaUCHUE
(GYHKLIHU Ha IPOMEXYTKE
33 CreneHHas (yHKIMs C HaTypaJIbHbIM U LIENbIM MOKa3areneM. E€ cBoiicTa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U TpaduKu
35 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumnToThl TpadukoB ¢ynkuuii. CoiicTBa (QyHKIHA,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MOCIIEI0BATENILHOCTEH
38 Apudmerndeckass W TreoMmerpuueckas mporpeccuu. Dopmyna  CIOKHBIX
' IPOLICHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [TpousBoanas ¢pynkiuu. [Ipous3BoHbIE FI€MEHTAPHBIX (PYHKIMHA
[TpruMeHeHrne NPOU3BOIHON K HCCIEIOBAaHMIO (PYHKLIUI Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxaeHre HanOobIero 1 HauMeHbILero 3HaueHus: QyHKIUU
Ha OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
) MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy Haj MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposSTHOCTB U cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomeTpus
7.1 @urypsl Ha IIIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu




‘ 7.4 ‘ Tena 1 MOBEPXHOCTH BpALLEHUS

’ 7.5 ‘ Koopaunatsl 1 BEKTOpBI



YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHUKA

A.I'. Mopakosuu. Anredpa: 10 — 11 knacc: 6a30BbIii 1 TPOQMIBHBINA YPOBEHB: yU4eOHUK B 2
gactsax. — M.: MuemosuHsa, 2014

Marematuka. [IpodunbHelii ypoBeHb. Enunblil rocynapcTBeHHBIH 3k3aMeH. [ '0ToBUMCS K
UTOrOBO# arTectanuu [yueOHoe nmocodue] / mox pea. U.B. Smenko; MockoBckuit LleHTp
HEMIPEPBHIBHOTO MaTeMaTH4eckoro oopa3zoBanus. — M.: «MaTemekt-Lentpy, 2023

Matemaruka. [IpoduiibHbI ypoBeHb. ENUHBIN rocy1apcTBEHHBIN dK3aMeH. [ 0ToBUMCS K
UTOroBO# arTecranuu [yueOHnoe mocodue] / A.A. ITpoxodnes, T.B. Cokosoa. — M.:
«nrtennekt-Lientpy, 2026

Marematuka. EI'D. Tematnueckuii Tperunr. 10 — 11 kimaccel: yueOHO — METOIUIECKOM
nocobue/ mox pen. ®@. @. JIvicenko. — Pocros u/[lony: Jlernon, 2025

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

MaremaTrnuecKkuii ciioBaphb

[{udpossie MaTepuaisl K ypokam c - http://edsoo.ru

KomruiekT caMocTosTeIbHBIX U KOHTPOJIBHBIX padoT o anreope 10, 11 kmaccor
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HUHTEPHET
- http://edsoo.ru

- http://yaklass.ru

- http://resh.edu/ru

https://math-oge.sdamgia.ru/ JlemoBepcuu padot EI'D mo maTremaTuke

https://infourok.ru/

https://www.desmos.com/ I'padudeckuii KaabKyIsaTOp
WHTEPAKTUBHAS TOCKa, IIPOEKTOP


https://edsoo.ru/
https://edsoo.ru/
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