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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IPOrpaMMme cpefaHero oOiiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOpOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0YyYaIOMINXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JucHUIUIMH. B pamkax maHHOro y4eOHOro kKypca oOydaroliudecsi OBJIaJIeBaloOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalu3a 3aKiaJlbIBacT
OCHOBY I YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsA U B
NOBCEIHEBHOH XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHajl3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIIOJIB30BAThH
0000IIeHNE ¥ KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa u Hadajla MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYaroIIuecs MOJTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAIlUH,
UHTEPIPETallud  TOJYYCHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIUAIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBbId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JESTENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTEeMaTHYECKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Aurebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJIEPKaTEIbHO-METOIUYECKUE JIMHUU H3YYalOTCS Ha MPOTSHKEHUHM ABYX JIET
oOydeHHus: Ha YpOBHE CpeIHEro o0Imero oopa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pasjaenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlepKaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, y HUX MOCJe0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh pPeaJbHOM
CUTYallH, PUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4EeOHOTO Kypca, JUis
pelIeHus] CaMOCTOSITETFHO CHOPMYIUPOBAHHON MaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «YKcia W BBIYMCICHUS) 3aBEPIIACT
(GbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBanus. Ha ypoBHe cpeaHero oo01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATbHBIX BBIUMCICHUM, BKIIOYAIOMINUX B CEOS MCHOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaTh NPUKUJKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpaXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMOHANbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TakKe
U3BJICYCHUE KOPHS HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTeNbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS Ul PELIEHUs Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ PoJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKPETH3AIHSI.

Jluaus «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasaene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3INMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAalMOHATIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkammx mnapameTpsl. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIATHBIX



3a]a4 M 337a4 Ha HAXOXKICHHE HAaWOOJBIINX M HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jlannast copepkarenbHas JTMHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacuéTtel 1o  (Qopmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKECHHUI,
coJlepKallluX CTerneHu W Jiorapudmsel. brarogaps u3ydeHuio anredGpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGeKTUBHbIE HMHCTPYMEHTBHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepkarenbHo-MeToauYecKass JUHUS «DyHKIMM U TpaQuKU» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHN MaTepuana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMI, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU NIJIs1 pelleHus 3aad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK U C pElICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHUE
yaensercs (OPMUPOBAHUIO YMEHHUs BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IUYHBIMA BEJIMYMHAMH, HCCIEAOBATh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IMIO3BOJISIIOIIMX BBbIpAXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4HOil dopme: aHATUTHYECKOU, Tpaduueckord u cioBecHO. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxartenbHasd nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JOCTYIIHBIX 0O0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKy  CIOXHBIX (PYHKIUH, OMPEAeNsITh WX HAuOOJbIIME W HaUMEHBIINE
3HAUEHUA, BBIYUCIATH MUIOMAaan (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHMsl TmpoueccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKHMX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHWe B MPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHaiM3a CIoOCOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUSI, (POPMUPOBAHUIO YMEHUW pPACO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydarouuecs: y3HaT O



BBIIAIOIIMXCSL PE3yNibTaTaxX, IMOJTYYCHHBIX B XOJI€ Pa3BUTHs MaTEeMaTHKU Kak
HayKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONIUNN BCE pa3/eibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTeMAaTUYECKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTE€MaTHKU KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeJNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILUICHHUS
00y4arouxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO0 MOJEIUPOBAaHUS, KOTOPHIE MPU3BaHbI
c1oco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIECH peasbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMONIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KX/IbIM U3 pa3/iesoB MPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJIsl PelleHUs NPUKIAIHbIX 3axad. llpu
peIlIEHNH  peajbHBbIX  MPAKTUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh U KOHKPETU3UPOBATh  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «AnreOpa 1 Hayaa
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHue yuyeOHOro kypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OeckoHeuHble mnepuoanueckue npoou. [IpumeHeHue apoOelt W MPOIICHTOB s
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UPpALMOHAIIBHBIE YHCIIA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ wmenasiM  nokazareneM. buHom HerooTtona. Hcnonp3oBaHue
noAXo e (GOpMbI 3aMUCH JEHCTBUTENBHBIX YACEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3zaTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. JleciTuuHblE M HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JlenleHue MHOrowieHa Ha
MHOrO4JIeH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUN, COACPIKAIINX CTEIICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcCHOBHBIE METO/IbI pelieHust
UpparmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI pereHus

Jorapu(PpMUUYECKUX YpaBHCHUH.
OcHoBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMEeTpU4ECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TreoOMETPUYECKUN CMBICI U
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHUS, IPUMEHEHUE ONPENEITUTENs ISl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHI] U OTIPEIETIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEalbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JacTell HayKu U peasibHOMU
KU3HU.

DOyHKIUHN U TPAPUKH

®yHkusA, crnocodbl 3amaHus (QyHkuu. B3auMHO o00patHble (QYHKIUU.
Kommnosumms pyukiuit. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUUU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-IMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas (pyHKIMS ¢ HATypaldbHBIM U LI€JIbIM OKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOM
CTENIEHU C HATYpaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHU.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hayaja MaTeMaTH4eCcKOro aHajin3a

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IOCJIEAOBATeIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHSI BO3HMKHOBEHHSI MAaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpruuecKas rnporpeccuu. beckoneuHno yoObiBaromas
reomerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAOIIEH MeOMETPUUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTPEeccCUMU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HemnpepsiBHbIe (GyHKIME W WX CBOMCTBA. To4yku pa3phiBa. ACHMMOTOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PELICHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

ITepBas u BrOpas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKui u
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[TpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W KX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHUU 3a1ad U3 IPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yncia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yuces, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurma EBkinuaa A peneHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBUSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTOop  KOpHEH  TPUTOHOMETPUYECKHMX  YpPaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPpALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 Pa3NuYHbIX O0JacTed HayKh M peajbHOU
YKU3HH, UHTEPIPETALMS MOTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITUIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHU M HepaBeHCTB. [ 'paduueckue
METOJbI PEILLICHHS 3a]1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPHU PEUICHUM 3aady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEATBHOM KU3HMU.

Hauana MaTeMaTH4eCKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKLIMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBooOpa3HbIX.

WNuterpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuua.

[TpumeHeHne uWHTErpaja s HAXOXKICHHS IUIOMAAECH IUIOCKUX (QUIyp Hu
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB € MOMOLIBI0  auddepeHIaTIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIINN 00yUYaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOrO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAIBHBIMU HWHCTUTYTaMU B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBOKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJa4, PEUICHUH, pacCykACHUI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMaTUYeCKHe 3HAaHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCThH), (PHU3NUECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYAOJIOOUs, HHTEpEeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HEHHBIE TIUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MAaTeMaTH4YeCKOMY  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAaHHUE BIIMSHUS
COI[MATILHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JlacTu
OKpY’Karoliel cpenpbl, IJIaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPaKTUKH, IOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeToBEUeCKOW JesATEebHOCTH, 3TaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMHU, OBJIAJACHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTh
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(UKaIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHHSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMble U OT NPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOASAIMMK ¢ y4ETOM
CaMOCTOSITENIbHO BBIJIEJIEHHBIX KPUTEPUEB).



Bba3oBble ucciaenoBarenbcKue 1eiCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYecKOro 00beKTa, sIBIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SIBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoOBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKe BbBIABUTATh
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBJIAT A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpPOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO DPA3NIUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJLTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYITHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yJIbTAaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPELIEHHUs], COMOCTABISAThH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKUBaTh Pa3jM4Me€ M CXOACTBO MO3UILIMNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOpHUH.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIEe AeHCTBUS



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pElIeHUs ¢
y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOU 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, HAHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATENIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTaT padoOThI,
00001I1aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINIOJHATH CBOIO 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOEr0 BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy o0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTHE
MPEIMETHBIE PE3yJIbTAaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHAIIBHOE YHCIIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEelIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TIPaBUJIa OKPYTJIICHUS, IPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOZHO ONEpUpPOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOAANIYIO (DOPMY 3aIMCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U MPEICTaBICHUS JaHHbIX;

CBOOO/IHO OIEpPUPOBATh MOHATHUEM: apUPMETUUECKUNA KOPEHb HATYpaJbHOU
CTEIICHU;

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOIO apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpPUPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMA KO3((UIMEeHTaMu, KOPHH MHOTOWIECHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa HA MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISL peLIeHus 3a/1ay;

CBOOOIHO ONEpUpOBAaTh TMOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ONpenenuTeNs 2 X 2 Juisl BBIYMCICHUS €ro 3HAYEHUs,
OPUMEHATh ONPENEIUTENI JUIsl PELlIEHUST CUCTEMBbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH NOJYUCHHBIN PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNIEM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPKECHU;

cBOOOIHO OMNEpUPOBATh MOHATUSAMU: HPpPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
JorapuMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B HJIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHUE (POPMYIIBI AJIsl TpeoOpa3oBaHuUs
TPUTOHOMETPHUUECKUX BBIPAKECHHUIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAUMBbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peaJbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3aaHusl (PyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMOo3umus GyHKIuH, Trpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUH PYHKUINU, HYJIH QYHKINH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUoINnYecKue (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKLIHU, MAKCUMYMbI U
MUHUMYMbI (DYHKIIMM, HaumOoJibllee M HauUMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TOKa3zareneM, Ipapuk CTeNeHHOW (YHKIMHU C HATypalbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHbIM 0Ka3aTeJEM;

ONEpUPOBATh MOHATUSAMU: JIMHEHWHAas, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITOJIHATE 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: TOKa3aTeNbHas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA [JIsl PEIICHUS
YPaBHEHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (YHKUMA JUIS  UCCIENOBAHMS IMPOLIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUAMU: apu@MeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpuuecKasi Nporpeccus, TMHEHHbIA U
HKCMOHEHLUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU ISl PEIIEHUs pEeajJbHBbIX 3aJad IPUKIATHOTO
XapakTepa;



cBOOOHO OMEPUPOBATH MOHATUSAMU: IOCIEAOBATEILHOCTD, CIOCOOBI 3aJaHUs
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajiu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINK, aCUMIOTOTHI rpadrka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUN;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, IPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IBYX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4EeOHBIX MPEAMETOB;

CBOOOJHO OIEPHPOBATh TMOHATHUSIMU: OIpEAeICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PABHOCUIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kjacce oO0ydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CcBOOOZIHO ONEpUPOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTU
uenbix yucen, HOJl n HOK HaTypasibHBIX uMcen s peleHus 3a1ad, IPUMEHSATh
anroput™ EBKknuaa;

cBOOOZIHO OMEpUpOBAaTh MOHATHEM OCTaTKa IO MOMIYJI0, 3aliChIBAaTh
HaTypaJIbHbIE YMCIa B Pa3JIMUYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOO/IHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBIMIOIHATH apu(PMETHUECKUE OTEpaIlii C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHIMHU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUUYECKHEe HEPaBEHCTBA, HAXOJUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI  JIJII  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuarp palOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJIbHbIE,
JorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICNIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBUIO 3aJ]a4H,
UCCIIEIOBATh TOCTPOEHHBIE MOJEIM C MCIOJIB30BAaHUEM alllapara aureopsl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOMCTB KOMIO3UITUU JIBYX (hYHKIIHIA,

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO ~ ONEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
dynxmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOr0 aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO VIS UCCIIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI,

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO JJII HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, I
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpadukom;



cBOOOZHO OMEpUPOBATH MOHATHSAMHU: TEepBOOOpa3Has, ONpeAeNEHHBIN
UHTETpall, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTApHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IN TIOCKUX GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaIa;

UMETh MpEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemiath MNpHUKJIaJHbIe 3a7auyd, B TOM YHUCIIE COIHUATbHO-DKOHOMUYECKOTO H
¢u3nUeckoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
MHOX€ECTBO 1€HCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PalinoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkun u rpaduku. CreneHHas GyHKIUS C 2 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0 CTEIICHHU. s |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapudmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BeIpa)keHUS U ” |
ypaBHEHHUS
ITocnenoBaTeabHOCTH U IIPOrPECCUU 10 1
HenpepriBabie pynkuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| HccnenoBanne GyHKIHIA ¢ TOMOIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTeIbHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
KommiekcHbie uncna 10 1
HarypanbHble 1 1ienble ynucna 10 1
Cucremsl paluoOHAIBbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUS OCHOBHOM
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHETr0 oﬁmero 06pa303a}mﬂ

Yucna v BEIUUCICHUS

1.1

OnepupoBaTh MOHATUSAMH: PpALUMOHAIBHOE U JEHCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BeimonHATe  apudmMeTrnueckue  omepanud ¢ PAalUOHAIBHBIMH |
JIEHCTBUTEIILHBIMU YU CIIAMU

BreinonHsaTs HpI/I6J'II/I)KéHHBIC BBIYUCJICHUS, UCIIOJIb3Y: ITpaBUJld OKPYTJICHU,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJibTaTa BBIYHCIICHUIN

1.4

OnepupoBaTh MOHATUSMM: CTENEHb C LEJIBIM I10Ka3aTeeM, CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YMCJIA, KOPEHb HATypaJbHOM CTEIECHH,
UCIMOJIb30BaTh MOAXOJANIYI0 (OpMY 3alHMCHU JEHCTBUTEIbHBIX YUCEN JUIS
pelLIeHMs] TPAKTUYECKHX 3a/1a4 U IPECTaBICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJILHOIO YIJIa;
UCMONb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4epe3  OoOpaTHbIE
TPUTOHOMETpHUECKHE (PyHKIUU

2.1

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXKJIECTBO, YPABHEHHME, HEPABEHCTBO, LEJOE,
panMoHAIBHOE, UPPALMOHAIILHOE yYpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE

22

BoimonHsATe peoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUI U peluaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

24

BeinonuaTe mpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U WppallMOHAIbHBIX
BBIDOKEHMM W pelmaTb OCHOBHBIE THIIBI LEJbIX, PAalUOHAIBHBIX U
MPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHHTL YPaBHCHUA W HCPABCHCTBA Jid PCHICHUSA MATCMATUYCCKUX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKHU U peaﬂLHOﬁ KHU3HHU

2.5

MopenupoBaTh peaibHbIC CUTyalldd Ha S3bIKE aiareOphl, COCTaBIATH
BBIPAXKEHHUSI, YPAaBHEHUS, HEPABEHCTBA [0 YCIOBHUIO 3aJa4M, MCCIEI0BATH
MOCTPOCHHBIE MOJEIU C HCIIOIH30BAHUEM arapara anreopsl

3.1

OyHKIMU U TpaduKu
OnepupoBaTb MOHATUAMU: (QYHKIHUS, CIOCOOBI 3agaHusl QyHKIMH, 00JIaCTh
ONpeNeieHuss W MHOXKECTBO 3HaueHMd QyHKUuH, Tpapuk (yHKIHH,




B3aUMHO 00OpaTHbIe QYHKIIUU

OnepupoBaTh MOHATUSMHU: YETHOCTH W HEUYETHOCTh (QYHKIHMH, HYIH

32 (GYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUST ypaBHEHHUI
34 CtpouTth U yuTaTh rpauKu JIMHEHHON (QYHKINHU, KBaAPAaTUYHON (YHKIINH,
CTETIeHHOU (DYHKIIMU C LEJIBIM MTOKa3aTeIeM
Hcnonw3oBath rpaduku (QyHKUMHA [JIS HUCCIENOBAHMS IPOLECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUuH 3aJad M3 JIPYTHX Y4YeOHBIX MPEIMETOB U
pealbHOM JKU3HH, BEIpaXaTh GOpMyIamMu 3aBUCUMOCTH MEXY BEIIMUYUHAMUI
4 Hayana maremaTnueckoro aHannsa
41 OnepupoBaTh TMOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudmeTndeckas u
’ reoMeTpUYecKasl Iporpeccuu
40 OnepupoBaTh TOHATUAMHU: OECKOHEYHO YyOBIBalOIIasi TeoMeTpuyecKas
' nporpeccusi, cyMmMa 6eCKOHeYHO yObIBaIOIIe reOMEeTpHUIEeCKON IPOrpeccuu
43 3amaBaTh MOCIEI0BATEIIHHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOMCTBAa MOCJIENOBATENILHOCTEH W  mporpeccuii  ams
’ pellIeHUs peabHBIX 3aa4 IPUKIAIHOTO XapaKkTepa
5 MHokecTBa 1 JIOTHKA
5.1 OrnepupoBaTh NOHIATHUSIMU: MHOXKECTBO, ONIEpaIluy HaJl MHOKECTBaAaMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHCaHUs
5.2 pealbHBIX MPOIIECCOB U SBJICHUH, MIPHU PEIICHUU 3a/1a4 U3 APYTUX YUeOHBIX
MPEeIMETOB
53 OnepupoBaTb  NOHATUSMHU:  ONpEJIENIEHUE, TEOpeMa,  CIEJCTBUE,
JTI0Ka3aTelIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 0o1ero 06pa3oBaHusA
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSAMH: HaTypalbHOE, LEJI0€ YHCIO; HCHOIb30BaTh
1.1 NPU3HAKU JEIUMOCTHA IENBIX YHCEN, PA3JIOKEHHWE YWCIIa Ha MPOCTHIE
MHOXKHUTENH JIJIs1 PeIIeHUs 3a7a4
1.2 OrnepupoBaTh NOHIATHEM: CTENIEHD C PAIMOHAJIBHBIM I10Ka3aTeIeM
13 OnepupoBaTh MOHATHIMH: JOrapudM dYucia, AECITUYHBIC U HATypaIbHbBIE
' JorapuMel
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 [IpuMeHsITH  CBOWMCTBA CTEMEHH s MPeoOpa3oBaHUS  BBIPAKECHUH,




ONCpUpOBATh TMOHATUAMMU: TIOKA3ATCIBHOC YPAaBHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

22

2.3

BeimonHATe TmpeoOpa3oBaHusl BBIPAKCHUN, COAEPIKALIMX JIOTapu(MBI,
ONEepPHPOBATH MOHATUAMU: JIOTapU(PMUUECKOE ypaBHEHHE M HEpPaBEHCTBO;
pemaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXO,Z[I/ITB peIICHUA HpOCTCfII.HHX TPUTOHOMCTPUYCCKHUX HEPABCHCTB

24

OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PEILEHUE;
WCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH Ul PELICHUS IPAKTUYECKUX
3a1a4

2.5

2.6

Haxonuts pemeHns npocTeHuX CUCTEM U COBOKYITHOCTEN palliOHAIbHBIX
YpaBHEHUM U HEPABEHCTB

MogenupoBaTh peajbHble CUTYallMM Ha s3bIKe anreOpbl, COCTaBIAThH
BBIPAKCHMS, YpaBHEHMS, HEPABEHCTBA M CHCTEMBbI IO YCIOBHIO 3aJayH,
HCCJIEI0BATh TIOCTPOEHHBIE MOJIEJIN C UCIOIb30BAHUEM alllapara ajareopbl

OyHKIMK U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIHH, TOYKH IKCTpeMyMa (YHKIMH, HauOOJbIIee H
HaVMEHbIIIee 3HAaYeHUs (DYHKIMHM Ha MPOMEKYTKE;, HCIIOJIB30BaTh MX IS
uccrieoBanus QyHKIMH, 33JaHHO rpaduKOM

3.2

33

34

OnepupoBaTh NOHATHUAMH: TPapUKU MOKA3aTEIBHON, JOTapUPMHUUECKON |
TPUTOHOMETPHUYECKUX (DYHKIMI; H300pakaTh WX HA KOOPAMHATHON
IJIOCKOCTH M MCIIOJIb30BATH JUUIS PELICHHs] YPABHEHUN U HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM TIOCKOCTH T'padUKH JTHHEHHBIX ypaBHEHUN
Y UCIIOJIb30BATh UX JIJISl PEILICHUS] CHCTEMbI TMHEHHBIX YpaBHEHUI
Ucnonb3oBare rpaduku QyHKIUNA I UCCIIENOBAHUSI TPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUTUINH

4.1

4.2

Hauana MmaTemMaTuyeckoro aHainza

OnepupoBaTh MOHATUSMU: HETIpepbIBHAs QYHKINSA, TPOU3BOIHAS (DYHKIIUH;
UCMOJIb30BaTh T'€OMETPUUECKUN M (DU3MYECKHI CMBICT HPOM3BOJHON JUIs
peleHus 3a1ad

Haxomuts  mpou3BOAHBIE  3JEMEHTAPHBIX  (YHKIMM,  BBIYUCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (hYHKLIUH
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4.4

4.5

Hcnonp3oBaTh  NPOM3BOAHYIO Ui  UCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb M SKCTPEMYMBI, MPUMEHSTHh PEe3yJbTaThl HCCIEIOBAHUS K
MOCTPOEHHUIO IPapUKOB

Hcnons30BaTh MMPOU3BOAHYIO U HAXOXACHHUA HAWITYYIICro PCIICHHUA B
MNPUKIIAAHBIX, B TOM YHUCJIC COOUAJIbBHO-3KOHOMUYCCKHUX, 3aadax

OHCpHpOBaTL ITOHATHUAMU r[epB006pa3Ha51 U HUHTCrpajl; IOHUMATb
I‘COMCTpI/I‘-IeCKI/Iﬁ )51 (I)I/IBI/I‘-ICCKI/II\/'I CMBICJI UHTCI'paJia

4.6

Haxoauts nepBooOpasHble AJIeMEHTapHbIX (YHKIMHA, BBIYUCISATH UHTETPaj
o popmyne Herotona — Jleitbnuna




4.7

Pemarn NPUKIIAAHBIC 3ada4i, B TOM YUCIIC COLUAIBHO-DKOHOMHWYCCKOI0 U
(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€acCTBaM MaTEMaTUYECKOI'O aHaIn3a



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Yucna v BBIYUCICHUS
Panuonanenple  uyncna. OOBIKHOBEHHBIE M JIECSATUYHBIE JIpOOM, IPOLEHTHI,
11 OeCcKOHEeUHbIE NTepUOoANYECKHE IpoOU. Apr(pMeTHUeCKne oNepalnny ¢ palMoHaIbHbIMU
' qucIaMu, IpeoOpa3oBaHUs YUCIOBBIX BelpakeHU. [Ipumenenue npobeii u mpoueHToB
JUIS PeLIeHUs IPUKIIaJHBIX 33/1a4 U3 Pa3JInYHbIX OTpAciel 3HaHUM U peanbHON KU3HU
JeiicTBuTenpHbIC Yncia. PanoHanbHbIe U HPPALMOHAIBHbIC YiCcia. ApUpMeTHIeCKHe
1.2 omepamuu ¢ JedcTBUTENbHBIMU 4YuciaMu. [lpuGnukEHHbBIE BBIUUCIEHMS, IpaBUiIa
OKpYTJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCIICHUI
Crenenb ¢ nenbsiM nokaszaresneM. CtangapTHast popMa 3anicH AeHCTBUTEFHOTO YHCIA.
1.3 | Hcnonb3oBanue noaxonsuie (Gpopmbl 3amucu AEUCTBUTENbHBIX YUCEN Ui PEILECHUs
IIPAKTUYECKUX 3a7ad U NPEACTaBICHUS JaHHbIX
14 Apudmernueckuii KOpeHb HATypalbHOH cTerneHu. JleWcTBUS ¢ apuPMEeTHIECKUMU
' KOPHSIMU HaTypaJbHON CTENEHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa3oBaHus
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHl. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmysl
)3 VYpaBHeHHe, KOopeHb ypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
MHTEPBAJIOB
24  Pemenue 1ensix U ApoOHO-pALMOHATBHBIX YPABHEHUI U HEPABEHCTB
2.5 Pemenne nppaninOHAIBHBIX YPaBHEHU U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUYECKUX YPAaBHEHUM
57 [IpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTeMaTHUeCKUX 3a]ad U 3a/1ad U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU
3 OyHKIUHU U TpadUKU
31 Oyukius, crnocodbl 3amanus ¢yHkuumu. ['paduk QyHkimun. BzaumHOo oOpaTHBIE
' GyHKIUH
39 Ob6nacte ompeneneHUss M MHOXECTBO 3HaueHMi ¢QyHkumu. Hymu QyHkuuu.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUN
3.3 CrenenHas (QpyHKIMS ¢ HATypaJIbHBIM U LIeJbIM Moka3ateneM. E€ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHs 1n-0i CTENEHH
14 TpuronomeTrpuyeckass OKPYXKHOCTb, OIpEAeICHUE TPUTOHOMETPUUYECKUX (DYHKIUN
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHannsa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
4 |~ TEOMETpHYECKasd NPOrpECCHs. Cymma OeckOHEYHO YOBIBalOIIEH TIeOMETPUYECKON
' nporpeccur. ®dopmyna CIOXKHBIX IpOUEHTOB. lcnosp30BaHHWE NPOrpeccUM Ul
pEellIeHNUs PeAbHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHo>xecTBa U JIOTHKa
MHoxecTBO, omepanud Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETHUKO-MHOKECTBEHHOTO —ammapara [JjIsi ONHCAHUS pPEaIbHbIX
MIPOLIECCOB U SBJICHUM, PU PEIICHUH 3aa4 U3 IPYTUX yU4eOHBIX MIPEIMETOB
5.2 Ornpenenenue, Teopema, CleiCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna v BBIYUCIICHUS
1.1 Hatypanbnbie u uenbie uncna. [Ipu3Haku JeMMOCTH LIETbIX YHCe
1.2 Crenens ¢ pallMOHATBHBIM MOKa3arenaeM. CBOKWCTBA CTETICHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BbIpaXKEHH, COAEPIKALIUX JTOTapUPMBI
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoAepKAIUX CTEIIEHU C pAllMOHAIbHBIM [TOKa3aTeleM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
r 6 CucTtembl TUHEHWHBIX YpaBHEHUN. Pelienne npukiiagubiX 3a1a4d ¢ MOMOIIBIO CHCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTemMbl 1 COBOKYITHOCTH PallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MATEMAaTUUECKUX 3a]1a4y
' W 3aJ1a4 U3 pa3IMyHbIX 00IacTel HAYKH U pealbHOM KU3HU
3 @OyHKIMH U TpaduKu
Oynknus. [lepuonnyeckue ¢GyHKkuU. [IpOMEKYTKH MOHOTOHHOCTH (YHKITUH.
3.1 MakcumMymMbl 1 MUHUMYMBI QyHKIUU. HawuOomnplliee W HauMeHbIEe 3HAUYCHUE
(GYHKIIMHM Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TpaduKu




33 [oxa3zaTtenpHast u norapudmuyeckas QyHKIHH, UX CBOUCTBA U TpapuKu
34 Hcnonb3oBanue rpadukoB PyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCMOCTEH,
35 KOTOpBI€ BO3HUKAIOT NpPU PELICHUM 3a/1ad U3 APYruX Y4eOHBIX MPEIMETOB U
peaJbHOM KU3HU
4 Hauana maTtemaTuyeckoro aHaausa
4.1 HenpepsiBabIe hyHKIMH. MeTO MHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuit 1 GU3MUECKH CMBICI TPOU3BOIHOM
43 [TpousBoaHbie 37eMEHTAPHBIX (QyHKUUNA. DOpMyIbl HAXOXKIEHUS MPOU3BOJAHOMN
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUI
[IpumeHeHre mTPOU3BOJHOM K HCCIEAOBaHUI0O (YHKIHUA HAa MOHOTOHHOCTh H
4.4 9KcTpeMyMbl. HaxosxaeHne HanOOJNbIIEro M HAaMMEHbBILIEro 3HaYyeHUs (YHKIUU Ha
OTpe3Ke
[Ipumenenue mpou3BOIHON JUIsl HAXOXKACHUSI HAWIYUILErO PEIICHUs B MPUKIAIHBIX
4.5 3amadax, Ui OMNpEIeNIiCHHs CKOPOCTH TpoIlecca, 3aJaHHOro (QopMysio wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U GuU3NYECKuil CMbICI. BelyrcieHue uHTErpaia mo

dopmyne Hetorona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPoOBEPSEMOr0  OCHOBHOI 00pa30BaTe/JIbHOI MPOrPaMMbl CPeHero 0011ero
TpedoBaHUs o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMK PCIICHHUA 3a/a4,
yMeHue (GOopMyJIUpPOBAaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOICTBO, IpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKHU; MPUMEHATh UX; yMEHUE (POPMYyITUPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHJIYKIUY;
MMPOBOAWTL AOKA3aTCIbHBIC PACCYXKACHUS MPHU PCUICHUH 3a41a4, OUCHHUBATDb
1 JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUI; YMEHUE OIEepUPOBATH
MOHATHUAMU: MHOXKXECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOXKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
qHclie U3 PYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBAThH MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHu  3a1a4

YMeHue onepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIO, LIEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HATYPaJIbHOW CTENEHH, CTENEHD C
paloHaIbHBIM IIOKAa3aTelIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UuCla, CHUHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YHUCIA,
OCTaTOK M0 MOAYJI0, PAalMOHAIbHOE YHUCIIO, WPPALMOHAIBHOE YHCIIO,
MHOKE€CTBAa HATypalbHbIX, LEJbIX, pPalUOHAIBHBIX, JIEHCTBUTENIBHBIX
2 YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JASTUMOCTH, HAUMEHBIINH 00Imuit
JIenuTenb W HauMEHbllee oOluiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIpQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  IOHATUSMHU:

nociaea0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, reoMeTpuicCKad




mporpeccusi, OECKOHEYHO YOBIBaIOmas TreoOMETpUYecKas IMPOTPECcCHs;
yMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C TMOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONEPUPOBATH MOHATUIMHU: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETPUYECKass W anreOpamyeckas); YMeETh
MPOU3BOJUTE apU(PMETHUECKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAaHUSI KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3%3, onpenenuTeab  MaTpUlbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune ONCprupoOBaTh MOHATHUAMH: PALNUOHAIBHBIC, HPPALUOHATIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB W CHUCTEM; YMCHHUC PpCIIaTb YpPAaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IMOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHHUA, HEPABCHCTBA, MX CHUCTCMbI IJid PCIICHHUA MATCMAaTHUYCCKHUX

3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX obacreit HAayKHU U peaHLHOﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATHAMM: (DyHKIMS, YETHOCT (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, SKCTpeMyM (yHKIMM, HanOosblllee M HauMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXYTKE, HEeNpepbiBHAs (YHKIUS, aCUMITOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeNEHHbIN
UHTErpal; YMEHHME HaxXOAWThb AaCHUMINTOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUMCIATh  NPOM3BOJAHBIE  CYMMBI, IMPOM3BEJEHUS, YacCTHOIO U
KOMITO3UIIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHUE HCIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJbIIME U HAUMEHbIINE 3HAuYeHUs (QYHKIUM;, CTPOUTh
rpa¢uKkd MHOTOWJIEHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJISi HAXOXIACHHUS HAWIy4dlIero
pelIeHNss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3UYeCcKUX 3a/1adax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




WHTETpasa; MPUBOAUTH MPUMEpPhl MaTEMaTHYECKOTO MOJEIMPOBAHUS C

OMOIIIbI0 T PEepeHITNATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKUNS,
KOMITO3UIMS (DYyHKUUMH, JTUHEeHHas QYHKOHA, KBagpaTH4yHas (QyHKIHS,
panvoHanmbHass (QYHKIUS, CTENEHHas (YHKIUS, TPUTOHOMETPUUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelabHAs M
jgorapupmuueckass (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUMA,  BBIMOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPHU
peUIeHu: 3a7a4d U3 APYrux y4eOHBIX NPEeIMETOB M 3ahad M3 pealbHOU
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIUYHMHAMHU;
UCIIONIb30BaTh CBOMCTBA U TpaduKku (QYHKIMH U pEIlIeHHsS ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPAaBCHCTB U UX CUCTCM

YMeHue pelaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4d U3 00JAaCTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITb BBIPAXKEHMS, YpaBHEHHS, HEPAaBEHCTBA U HX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HUCCIIEN0BATH IIOJYYEHHOE pCIICHUE U
OLICHUBATh IPaBAONOAOOHOCTh PE3YIbTAaTOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33]1a4H, UCCIIEI0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSIMU: CpelHee apupMeTHYecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMeHHe HU3BIEeKaTh, MHTEPIPETUPOBATH
uH(pOpMalLlnIo, MPEACTABICHHYIO0 B TabIuIaxX, Ha Juarpammax, rpadukax,
OTpaXKaroOIlYl0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIATH
uHpopMaIMi0O C TOMOIIBID TabJMIl W  JAWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE€ C NPUMEHEHHEM TIpaduUIecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpadUyecKu HCCIeA0BATh COBMECTHbIE

Ha6J'IIOI[CHI/I$I C IMIOMOUIBIO JUarpaMm pacCCuBaHUA U JIMHEMHOMN perpeccuun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCISATH




BEPOSITHOCTh C HCIOJIB30BaHHEM TpaUYECKHX METOJOB, MPUMEHSITH
GOpMyIIBI CIOXKECHHSI U YMHOXKEHHUS BEpOSITHOCTEH, (OpMyIly MOJHOMN
BeposTHOCTH, hopmyny beprysmm, koMOMHAaTOpHBIC (AKTBl U (GOPMYIIBI;
OIICHUBATh BEPOSATHOCTH PEATBHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpelelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWEe, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BEJNIMYMHBI, (QYHKIMHA  pacUpeleNieHuss H  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIFHOTO M HOPMAJIBHOTO paclpeieiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIpEICICHUN IS pelIeHus 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOJIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA;, yMEHUE TPUBOJUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B TPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TMOHITUSMHU: COUETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YUCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHa; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICh U

HHTCPIIPCTUPOBATDH HOqueHHLIﬁ pe3yiibTart

YMeHHe omnepupoBaTb IOHATHUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IUVIOCKUN YroJj, JBYIPaHHbBIN
yroj, TPEXITPAHHBIA YIOJl, CKPELIUBAIOIIKUECS MPSIMBIC, ApaUICIBHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTefI, yrojia MEXKAy IMpPSIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKM JO0 IUIOCKOCTH, PAacCTOSTHUE MEXAY IPSIMBIMH,
pacCTOsIHUE MEXKIY IIJIOCKOCTSIMHU; YMEHHME HUCIIOJIb30BaTh IIPU PELICHUHU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYHH, pCIIaTb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4n
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YMeHue omepupoBaTh MOHATHUSMU: IJIOMAAL (GUTYPH, 00BEM (UTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0MaIb
MOBEPXHOCTU MHUPAMHIBI, TPU3MBI, KOHYyca, LUIUHApPA, O0BEM Kyda,
NPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHS] KOHycCa W IHIUHAPA,

napauiCJIibHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LMWIMHIpPA, KOHyCa, YMEHHE CTPOHUTbh CEueHHe
MHOTOTpaHHHKa, U300pakaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUsI U3y4aeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAMUTH KiaccHUpUKanuuioo Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIebHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKIE OTHOIICHUS TIPU
pEIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYECKHE BEIMYMHBI (IJIMHA, YTOJI,
I0Iaab, 00BEM) NIPU PEHICHUU 3a/1a4 U3 IPYTUX YUYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUUYCCKUE BEITUYHUHBI
(mmHA, yroij, IUIOMIAAb, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YsI
W3YYCHHBIC (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJomanb cdepsl; 00bEM Kyoda,
MPSIMOYTOJIBHOTO  TIApaJUIeNICIIUIeIa, MUPAMUJIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (bI/Il"yp
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYI'OJIbHASA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JIOKCHUC BCKTOpa II0 633I/IC}7,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOMU3BCIACHUC, YIroJl MCKIY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTUX y‘~I€6HBIX npeamMcToOB

YMenue BLI6I/IpaTB HOI[XOI[SIIJ.IPIfI MCTOA AJIA pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATUKH B HU3YYCHHU MPHUPOJHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHGHHﬁ; YMCHHUC pacClio3HaBaTb TIPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE MPUMEPbI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTUYECKOW HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kox

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Yucna ¥ BEIUUCIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATYpaIbHOU cTerneHu. JleHCTBUS ¢ apupMeTUIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L4 Crenens ¢ nensiM nokaszareneM. CTelneHs ¢ pallMoOHaIbHBIM NoKa3areneM. CBoiicTBa
' CTETEeHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMHCJIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JTOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyecKHe onepauud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOnukéHHble BRIYMCICHUS, IPaBUla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpaxeHUi
1.9 KowmmnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonalibHbIC ypaBHEHHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
24 [Toka3zarenbHble U TorapupMUUYEcKre ypaBHEHUS
2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 HppanunoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMmu
2.11 Martpuiia cucteMsl JTMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTPULbI
3 @OyHKIMH U TpaduKu




Oynkuus, cnocoObl 3ananus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHbIE

> ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogmueckue GpyHKIIHI
OO6nactp ompeneneHuss ¥ MHOXECTBO 3HadeHMH ¢yHkuud. Hymm  dyHkmoum.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MHUHUMYMBl QyHKIuH. Haumbonbliee m HauMeHblee 3HAUYCHHE
(GYHKIMH Ha TPOMEXKYTKE
13 CrenenHass GyHKIMS C HaTypalbHBIM M II€JBbIM MoOKaszareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS n-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs ITOCIEN0BATEILHOCTEN
3.8 Apudmernueckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [IpousBoanas pynkunu. [Ipon3BoaHbIe 7IeMEHTAPHBIX (YHKIIUI
[IlpumeHeHre TPOM3BOAHONW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxxneHne HanOONbIIEro U HaUMEHBILEro 3HaueHUs (QyHKIHMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaluy HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OmnucaresnpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpust
7.1 ®durypsl Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOpHI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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