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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadyala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OMHUM W3 Hanboyiee 3HAYMMBIX B IMPOTPaMME CPEIHEro oO0IIero oopazoBaHUS,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIBHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpYeET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIoNUXcs Ha YpOBHE, HE0OXOUMOM
JUTSE OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyiHpyeT cBoU
JOCTHKEHHSI B MATEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTEMaTUYECKOTO aHajJn3a 3aKJaJbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUs U B
NOBCEIHEBHOH XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMHU anreOpbl M MaTEeMaTHUUECKOrO aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO0, (OPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHanM3a» 00ydYaroIIuecs MOTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MATEMATUYECKUX MOJEINIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETallud  TOJYYCHHBIX  pEUIeHHMH, 3HAKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpPHpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHblii Kypc 00iamaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM IOTEHIIAIIOM,
KOTOPBI peanu3yeTrcss Kak uepe3 Y4eOHBbId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHO
NESTENIbHOCTH, TpeOyroleld MpOJOJDKUTEIbHON  KOHIEHTpAalMd BHHMMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyalaM MaTeMaTHYeCKOTrO
aHalln3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Asrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJCPKATEIbHO-METOANYecKue TuHIM: «Yucna
U BBIYUCIICHU», «DyHKIIUU U Tpadukn», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIC



COJIEPKATEIbHO-METOINYECKUE JIUHUU H3YYaroTCsl Ha MPOTSDKEHUM JABYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsSCh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
yU4eOHBI KypC SIBISIETCS WHTEIPATUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJEp’KaHUE HECKOJBKMX MaTEeMaTHYECKUX AMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBIJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, Y HUX MOCJIEI0BaTENbHO (popMUpYyeETCs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE MPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKas: JUHUS «YKcia W BBIYMCICHUS) 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111ero 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHuE  yHelsieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKJIIOYAIOMINUX B CeOSl MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJKY, BBINOJHATH NPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MAaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarONIMMCs MHOKECTBAa HATYypPalbHBIX, IIENbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJbIX YHCEN, O0COOble CBOMCTBA
palroHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHUE ONEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYXHOCTSIMHM MX MPUMEHEHUS JUIsl PELIECHUS Pa3iMyYHbIX 3a7a4
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MATeMAaTHKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MUpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKpETH3aIHS.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» pEaIU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IIporpaMMbl MPEAyCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3yibrate oOydarolluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pELICHUS
palMoHANbHBIX, HPPAIMOHAIBHBIX, TOKAa3aTeNbHbIX, JOTAaPUPMHUUECKUX H
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepkaimx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO [TPOU3BOJHOM, IPU PELIEHUH NPUKIIATHBIX



3a]a4 M 337a4 Ha HAXOXKIACHHE HAaMOOJBIINX M HAUMEHBIINX 3HAYECHUN (PYHKIINU.
JlannHast copepkarenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UppPAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jorapudmsl. brarogaps uzydeHuio aiaredGpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOMXKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperseTaeTcs ¢ APYTMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHU MaTepuana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pEIIeHHEM ypaBHEHHUN U HepaBeHCTB. IIpu 3TOM OonblIoe BHUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIIHH, CTPOUTh HX
rpaduku. Martepuan 3Toi cofep:KaTeTbHON TUHUN HAIlEJICH Ha pPa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznuyHoOi dopme: aHATUTHYECKOM, Tpaduyueckoid M ciaoBecHOM. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO  aJTOPUTMUYECKOTO MBIIUIEHUSA, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHaliu3a MO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MAaT€MAaTHYECKHUX, TaAK U MPHUKIAJHBIX 3a]ad,
JOCTYIIHBIX 00ydYaromuMcs, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, OMpEeAeNsiTb HMX HauOOJbIINE W HAUMEHBIIUE
3HAUEHHUS, BBIYUCIATH MIIOMAanun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI TpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUSI MaTeMaTHYECKUX MOJENIEd peajbHbIX CHUTyaluu,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHWe B TMPUKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (hOPMATbHO-JIOTHYECKOTO |
KPEaTHUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHHMI pPAaCO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaIT O



BBIJIAIONIUXCS pe3yjIbTaTaX, MOJYYCHHBIX B XOJ€ Pa3BUTHUS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOaUYeCKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMATUKU
W TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMIMA BCE Pa3zeiibl
MaTeMaTUKH H €€ TPWIOKEHUN, OHU CBS3BIBAIOT pPa3HBIE MATEMaTUYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKH CJeAyeT IpPU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOyYaroIIMXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHSI HA OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYE€CKOTO MOJIEIHPOBAHUS, KOTOPHIE MPHU3BAHbI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TMOCTPOEHUSI MOJIETEH peaTbHbIX
CUTYyallMi, WCCIACAOBAHMS O3TUX MOJENEH C TOMOIIBIO ammapaTa aureOpbl H
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3/IesioB MPOTPaMMBI, IOCKOJIBKY BECh MaTepran
y4eOHOTO Kypca IIMPOKO HMCIOJIb3YeTCs I pelieHus MPUKIaAHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydaromiuecss  pa3BHBAIOT
HAOFOMATeIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesitenbHOCTh 1O (OPMUPOBAHMIO HABBIKOB PEIICHUS NPHUKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajlla MaTeMaTHYECKOTrO
aHanuzay» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Paunonanbubpie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOILIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JINYHbIX OTpACEH 3HAaHUU U PEabHOM KU3HH.

JlelicTBuTenbHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckre omnepalMy ¢ JCUCTBUTENIBHBIMU  4YHCIaMu.  Moayib
JIEUCTBUTEILHOTO YHCJa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLICHKA PE3YJIbTaTa BbIUNCICHUI.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXo el (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJbHBIM TIOKa3aTeIeM M €€ CBOWCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTUuHBIE U HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHUHYC, TaHI€HC, KOTAHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHI€HC YUCIIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE ypaBHEHUSI W ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPABEHCTB. MHOIrOWIeHbl OT OJIHOW MEepeMEHHOW. J[leneHne MHoroujieHa Ha
MHOIoWwieH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCITOBBIX BRIPAKEHUMN, COJIEPIKAIIUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHECHUM.

[IpeoOpa3oBaHue BeIpaK€HUM, COAepKAIIUX JTOTapUPMBbI.

Jlorapudpmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI pelieHus
Jgorapu(pMUUYECKUX YPaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIibI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TPUroHoOMETpUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTEeMaTUYECKUX MOJEIIEN PEalbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIprMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JacTell HayKu U peasibHOU
KU3HU.

DOyHkuuu U rpadpuku

OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIHH.
Kommnosumms pynkiuit. 'paduk  QyHkimu. DneMeHTapHble MpeodOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MHHUMYMBbI
dbynkuuu. Hanbosnpiiee u HauMeHblee 3HaueHus: QyHKIIMM Ha IPOMEXKYTKE.

Jluneitnasi, KBaJpaTuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypajibHBIM U 1I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3zoBanue rpadukoB GyHKIMMA 715 pelICHUs YpABHEHUH.

TpuronomeTpuyeckass OKPYKHOCTb, OIPEAEIEHHEe TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MaTeMaTH4ecKOro aHajaimsa

ITocaenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHBIE
NOCJIENOBATENBHOCTH. MICTOpHSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpruueckas rnporpeccuu. beckoneuyHo yobiBaromias
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOTpecCHy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN poCcT. Yncio e. Popmyia CI0KHbIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUU JUIsl PELIEHUs pealbHbIX —3a1ay
MIPUKIIATHOTO XapaKTepa.



HenpepeiBHble (GYHKIIMM W HUX CBOMCTBA. TOUYKM pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (PyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  snmemeHTapHbX  ¢yHkmuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, ONEepalMy HaJ MHOXECTBAMU W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHNs PEaJbHBIX INPOLECCOB W SBICHUM, NPHU PELNICHWH 3a4ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1is pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpavdeckas M TpUTOHOMETpuYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN AJIs1 PeIIeHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKHU

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUM 3aady M3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAMMEHBLIErO0  3HAYEHUU
HEIMpPEePbIBHON ()YHKLMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBo0oOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus nepBooOpa3HbIX.

WNuTterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mo ¢popmyne Hetorona-JleiOuua.

[TpumeHeHre MHTErpaja s HAXOXKICHHS IUIOWAAeH MIockuxX ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenunit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB € MOMOIIBI0  auddepeHInaTbHbIX
YPaBHECHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUJaIOMIEerocs Kak aKkTUBHOTO H
OTBETCTBEHHOTO  4JE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SIBJICHUMH,
IpoLeIyp TpaKIaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B APYrHX HayKax, TEXHOJIOrusx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIOUas ACTETUKY MaTeMaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUIOB UCKYCCTBA;

5) pusUecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3NYecKass aKTUBHOCTH), (PHU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ATEIbHOCTHIO;

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYIy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIlAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrt W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



FOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHUYeCKOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIaHUPOBAHHE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI1 OKPY’KAIOIIEH CpPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBEeYeCKOM ACsATENIbHOCTH, JTaroB €&
pPa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHMsI, KPUTEPUU TTPOBOANMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBJIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U POTUBOPEUUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUCHHI 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMBIe W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAINIO, IPUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agayu  (CpaBHMBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUMH ¢ y4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpolJeMmy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMHu, SIBJICHUSIMH, TIPOLIECCAMU;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOIECCa, a TAaKKe BbIIBUraTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3IuyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHdopmaIun o CaMOCTOSITEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJYYECHHBIN pPE3yJIbTaT;

B X0j€ 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pELIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3EHTALUN U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISITH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKCUM  Kak  OCO3HAHUS
COBEpIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUThH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHITH MPUUUHBI
JOCTHKEHUS WIIM HEJIOCTHKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHJUBHUYyaTbHOMN
paboThl mpu pemeHur y4eOHbIX 3a7ad, NPUHUMATh I€JIb COBMECTHOU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacrpeneisirh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX ¢opMax paboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JAEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiacce oOydaromuiicss MHOJYYUT CIEIyIOIINE
MPEIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTro aHaIUu3a»:

Yucii1a ¥ BBIYUCTICHUSA

CBOOOJIHO OINEpPUPOBaTh MOHATUAMM: PALMOHAJIBHOE YHCIIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAAHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOMN KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BBIYMCIICHUS, TIPAaBUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



cBOOOJHO ONEpUpPOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

cBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M ApKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABECHCTBA:

CBOOO/IHO OINEPUPOBATH MOHATUAMU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ] HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OIEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOM MEepEeMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMbI JJUHEHHBIX YPABHEHUH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOLIBIO MaTpPULl M OIPEIEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHSAMH [UIsi NpeoOpa3oBaHMS
BBIPAKCHU;

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJIHBIM [T0KAa3aTeIIEM;

UCITI0JIb30BaTh CBOMCTBa JaorapupmMoB JUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpPUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI AJIsl TpeoOpa3zoBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh pEallbHble CHUTYyalldd Ha S3bIKE anreOpbl, COCTaBIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/aHusl (QyHKUUH,
B3aMMHO O0OpaTHble (QYHKIUH, KOMHOO3MIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CcBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHBIM U
LeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKIHMHM C HAaTypaJbHBIM U IIEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAs, KBajJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U IOCTPOCHHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA s PELICHUS
YPaBHEHUH;

cBOOOJIHO ONEpUPOBATHh TMOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJeieHNe TPUTOHOMETPUUECKUX (PYHKIIUNA YUCIOBOT'O apIyMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JJI1  MCCIENOBAaHUA IPOLECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYruX y4eOHBIX MPEIMETOB U PealbHON
KU3HU, BBIpAXaTh (HOPMYyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuPMeTHUecKass M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi FT€OMETpUYECKasi MPOrpecChsl, TUHEUHBIN 1
HKCMOHEHLIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUM JJIA PELIEHUs peajbHbIX 3aJad IPUKIATHOTO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATENBHOCTD, CIIOCOOBI 33IaHUS
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OINEpPUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (PYHKUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 1715 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSAMU: NEpBasi U BTOpas IPOU3BOJHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHOM JIs
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOMHO  OMEpHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELIEHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBATh MOHATHUSMHU: OIpEACNeHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAIIA3ay:

Yucsia v BBIYMCJICHUSA:

CcBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypaJbHBIX M LEJNbIX YMCEN, UCIOJb30BATh MPU3HAKH JACITUMOCTU
uenbix yucen, HOJl n HOK HaTypasibHBIX 4Mcen sl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CcBOOOIHO OMEpUpOBAaTh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHIMHU: HUPPAIIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPaBEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJa4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BAaHUEM ammnapara aireOphl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (hYHKIIMIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TNIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHITHAMHU: TpPapUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIu3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMK HEMPEPHIBHOU Ha
OTpE3KE;

MCMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXICHHUS HAWIYYIIErO0 pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-d)KOHOMUYECKMX, 3ajadax, st
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoOro (GOpMyJIoNd WU
rpaduKom;



CBOOOZHO OMEpUPOBATH MOHATHSAMHU: TepBOOOpa3Has, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE€ COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHMUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PalinoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 |
HppauunonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U 2 |
ypaBHEHHUS
ITocnenoBaTenbHOCTH U IPOrPECCUH 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 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
1 HarypanbHsle u nensie yucia 10 1
2 KommiekcHbie uncna 10 1
3 HccnenoBanne GyHKIHA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
4 [TepBooOpasHas 1 HHTETpa 12 1
5 I'paduku TPUTOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
6 UppatnmonansHble, MOKa3aTENbHBIE U 24 |
norapuMuUecKue HEpaBEeHCTBA
Cucremsl palMOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeJIbHbIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3ajauu ¢ mapameTpamMu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

MHOXeCTBO, Olepaluy HajJ MHOKECTBAaMU 1
UX CBOWCTBa

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Huarpammsl Ditniepa-Benna

HpI/IMeHeHI/IC TCOPCTUKO-MHOKCCTBCHHOI'O
alrapara aji peiucHus 3aaa4d

Panmonaneueie uncna. OOBIKHOBEHHBIE U
JIECATUYHBIC IPOOU, TPOLICHTHI, OECKOHEUHbBIE
NePUOANYECKHE TPOOH

Panmonaneueie yncna. OOBIKHOBEHHBIEC U
JIECATUYHBIE IPOOU, TIPOLICHTHI, OECKOHEUYHBIE
MEPUOIUUECKHE TPOOH

[TpumeHnenue npoOei U MPOLEHTOB AJIs
pelIeHNs IPUKIAJHbIX 3a1a4
[Ipumenenue qpobeit 1 MPOLEHTOB JIst
pelIeHs IPUKIaJHbIX 3a1a4

10

JleicTBuTenbHBIE YKcia. PaimonanbHbIC U
HppaloHaIbHbIC YHCTIa
ApudmeTrdeckue oneparuu C
JIEICTBUTEIIbHBIMHA YU CIaMU

Mopynpe JeNCTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA




11

12

13

[TpuG>xE€HHBIC BEIYMCIICHUSI, TPABUIIA
OKPYTJICHUS, TPUKUIKA U OLICHKA Pe3yIbTaTa
BBIYHUCIIEHUN

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTOJbI pCICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOroueHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOrouI€Ha HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsbl ¢ LeIbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenne cucreM TMHENHBIX YpaBHEHUN

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUI

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Omnpenenurens MaTpuLpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpULbl 2X2, €ro
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PEIeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI




22

23

Pemenne nmpukiaaHeIX 3a7a4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KonTtponbnas pabdora: "PanmonanbHbie
ypaBHEHUs U HepaBeHCTBA. CrcTeMsl
JUHENHBIX ypaBHEHUN"

25

26

27

OyHKIWMS, CITOCOOBI 3a/1aHus () YHKITUH.

Bsanmuo obparnbie pyakiun. Kommosumms

byHKIII
I'paduk QyHkunu. dnemMeHTapHbIC
npeobpazoBanus rpadukoB QyHKIUH

OO6nactb ornpeaesieHus] © MHOYKECTBO

3HaueHud ¢pynkuuu. Hynu ¢yHkmm.
[TpoMexyTKH 3HAK TOCTOSIHCTBA

28

UYeErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
HauOoinsiiee 1 HanMeHbllIee 3HAUYCHNUE
(GYHKIIMHM Ha IPOMEKYTKE

JluneitHas, kBagpaTHuHas U IpOoOHO-
TuHeHas GyHKIuN

SHGMGHTapHOG HCCIICOOBAHUEC U ITOCTPOCHUEC

rpaduKoB 3TUX QYHKIUN

32

33

SHGMGHTapHOG HCCIICIOBAHNEC U ITOCTPOCHUC

rpadukoB 3TuX QyHKUINN

Cremnens ¢ LICJIBIM MOKa3aTeneM. buaom




Hrrotona

CrerneHs c LETBIM TTI0Ka3aTeaeM. buaom

34 HeroTona

35 CrernenHasi QyHKIUS C HATYPATbHBIM U
1eNbIM NokasareseM. E€ cBoiicTBa u rpaduk

36 KoHntponbnas padora: "CreneHHas GyHKIIHS.
E€ croiicTBa u rpadux"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIEHU U €ro CBOKMCTBA

18 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
CoJIepXkaliX CTEIIEHU U KOPHU

40 [IpeoGpa3oBaHus YUCIOBBIX BbIPAXKEHUH,
coJiepXkalluX CTEIIeHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
COJIepKAIIMX CTEIIEHU U KOPHU
WppanumonaneHele ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUU
Wppaunonanbubie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX
YpaBHEHUN
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PELLIECHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUN

MPPALMOHAJIBHBIX YPABHEHUN




PaBHOCHIEHEIC NEPEXO0bl B PCIICHUU

46 UPPALMOHATIbHBIX YPABHEHUM

47 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UPPALMOHATILHBIX YPABHEHHM

43 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATIbHBIX YPABHEHUM
CgoiicTBa u rpaduK KOPHS N-OH CTENEHU KaK

49 (GYHKIIMM 00paTHOM CTENIEHHU ¢ HATypaTbHBIM
[OKa3aTeieM
CaotiicTBa U rpaduK KOpHSI n-Ol CTEHEHH KaK

50 GbyHKIIMM 00paTHOI CTENEHH ¢ HATypPaJIbHBIM
MoKazaresiem
KonTtponpHast padora: "CBolicTBa u rpapuk

51 KOpHsI n-0# creneHu. MppalmoHaibHbie
ypaBHeHuUs"

57 CrerneHb ¢ palluOHATILHBIM [TOKA3aTeIeM U €€
CBOMCTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEeM U €€
CBOMCTBA

55 [TokazarenpHas pyHKUMS, €€ CBOMCTBA U
rpadux

56 Hcnonp3oBanue rpaduka GyHKIMK 115
pelIeHusl ypaBHEHUN

57 Hcnonws3oBanue rpadpuka QyHKIUN A5
pellIeHusl ypaBHEHUI

58 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE




MCTOJbI pCHICHUA ITOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ

[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 . 1
METO/IbI PEIICHNUs TOKA3aTEIbHbIX YPaBHEHUN

60 [loka3arenbHble ypaBHeHUs1. OCHOBHbBIE |
METO/Ibl PEILICHNUS IOKA3aTENbHbIX YPaBHEHUN

61 Kontponbnas padota: "[lokazaTenpHas 1
¢dbynaknwms. [TokazarenpHble ypaBHEHUS"

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudm umncna. CBoicTBa jJorapudpma 1

65 €CSTUYHbIE U HAaTypaJIbHbIE JIOTapU(PMBbI 1

y

66 JecsaTuunble U HATypallbHbIE IOTapU(PMBI 1

67 [Ipeo6pa3oBanue BbIpaxeHUil, CoAepKaLUX |
J0rapuQMbl

63 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAILINX |
J0rapuQmbl

69 [Ipeo6pa3oBanue BbIpaxeHU, coaepKaluX |
JorapuQmbl

70 Jlorapudmuueckas pyHKuusA, €€ CBONCTBA U |
rpaduk

71 Jlorapugmuueckas pyHKIuUs, €€ CBONCTBA U |
rpaduk

7 Hcnons3oBanue rpaduka GyHKIIUN 115 1
pelIeHusl ypaBHEHU I

7 Wcnons3oBanue rpaduka GyHKIIUN AJIs |
pelIeHUs] ypaBHEHUI

74 Jlorapugmuueckue ypaBHeHHsl. OCHOBHBIE 1




METO/Ibl PelIeHUs JTorapuPMUIECKUX
ypaBHEHUU

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHU M
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIC

76 METOBI peIIeHUs JTorapu(HMUIECKUX
YpaBHEHUN

77 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
norapu(pMHUECKUX YpaBHEHHMA

73 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
Jorapu(pMHUUECKUX ypaBHEHUH

79 KonTtponsHast padora: "Jlorapudmmueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHuUs"

20 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apTyMEHTa

31 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa

2 APKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apTyMEHTa
TpuronomeTrpudeckas OKpyKHOCTb,

84 OIpeEIIEHNE TPUTOHOMETPUUECKHUX
(YHKLUI YUCIOBOTO apryMeHTa
TpuronomeTpudeckass OKpyKHOCTb,

85 OIpEAEIIEHNE TPUTOHOMETPUUECKHUX

(GYHKLUI YUCIOBOrO apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 [Ipeobpa3oBaHyre TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX |
BBIPAXKEHUM

9 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX |
BBIpKEHU I

93 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX |
BBIpKEHUI

94 Pewienne TpuroHoMeTprUYECKUX YpaBHEHUN 1

95 Pemenne TpuroHoMeTpuUeCcKUX ypaBHEHUI 1

96 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

100 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1
KonTposnbHnas padora:

101 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 rocienoBareiibHocTel. Meton 1
MaTeMaTUYeCKON UHIYKIIUU

103 MOHOTOHHBIE Y OTpaHUYEHHBIE 1

MOCJICA0BATCIBbHOCTHU. I/ICTOpI/ISI aHaJIm3a




0OECKOHEUYHO MAaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoneuHo yObIBaromias reoMeTpruuecKas
mporpeccust

107 Cymma 6ecKOHEYHO yOBbIBAIOIICH
FE€OMETPUUECKOM IPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U SKCIOHEHUMAIIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonp3oBaHue mporpeccuu A peleHus
peaJIbHBIX 3a/1a4 MPUKJIIAJHOIO XapaKkTepa

111 KoHntpoinbhas padora: "[locnenoBareabHOCTH
u nporpeccun”

112 HenpepriBHble QyHKIIUU 1 UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMMA

114 CpoiicTBa (hyHKIMHA HENPEPHIBHBIX HA
OTpe3Ke

115 CaolicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 Meroza UHTEPBAJIOB Ul PELIEHUS HEPABEHCTB

117 MeTto MHTEPBAJIOB JUIsl pELIEHHSI HEPABEHCTB

118 Meroa MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX

GbyHKIMH 1S peleHust 3a1a4




[IprMeHeHre CBOMCTB HENPEPHIBHBIX

120

GYHKIMH 1S pereHust 3a1a4
Basi U BTOpasi IPOU3BOIHbI KIIUU

121 Ile e

122 Onpenenenue, reOMETPUIECKUI CMBICIT
MIPOU3BOAHON

123 Onpenenenne, GU3NISCKUN CMBICIT
MIPOU3BOIHOMN

124 VYpaBHeHME KacaTeabHOU K rpapuky
byHKIIUN

125 VYpaBHeHME KacaTeabHOU K rpapuky
byHKITIN

OU3BOJHBIE 3JIEMEHTapHBIX KIUH

126 IT

127 [Ipou3BoaHbIE AIIEeMEHTAPHBIX (HYHKIUN

128 [Tpou3BoiHas CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMITO3ULIMM (DYHKIIMH

129 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOTO U KOMITO3UIIMM (DYHKIIMH

130 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKIIHA

131 Konrponsnas padora: "[Ipouszsoanas”

132 [ToBTOpEenue, 060061IeHNE, cUCTEeMaTH3alus
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "OyHKIMN"

134 Wrorosast KoHTpOJIbHASA paboTa

135 Hrorosast koHTpOIBHAsS paboTa

136 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs




‘ 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME
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11 KJIACC

KosmuecTBo yacos DJIEeKTPOHHBIE
Ne uudgposbie
Tema ypoka Kourpoubnbie IIpakruyeckue
n/n Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Harypanbnsle u niensie yucna 1
2 Harypasbnbie u nesnbie ynucia 1
3 [IprMeHeHne PU3HAKOB AEIMMOCTH LEIbIX YUCEI 1
4 [TpuMeHeHre NPU3HAKOB IE€IMMOCTH LIEJIbIX YHCET 1
5 [TpumeHneHne npu3HakoB aeaumocty nensix uncen: HOJ u |
HOK
6 [TpumeHneHne npu3HaKoB aeaumocTy 1ensix yucen: HOJ u |
HOK
7 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YUCEI: OCTATKH |
10 MOJTYJIFO
g [TpuMeHeHre TPU3HAKOB AE€IMMOCTH LIEJIBIX YUCEI: OCTATKU |
10 MOJTYJIFO
9 ITpuMeHeHne TPU3HAKOB IE€IMMOCTH LIEJIBIX YHCEI: AJITOPUTM |
EBxnupaa uist pemieHns 3a1a4 B LEIbIX YNCIaxX
10 Kontponbnas padora: "Teopus menbix uncen" 1 1
11 KomnuiekcHbie uncna. Anrebpandeckas u |
TpUTrOHOMETpHUUeCcKast (POPMBI 3aMUCH KOMILJIEKCHOTO YHuciia
12 KommuiekcHble uncna. AnreOpanueckas u 1

TpUTOHOMETpHUYecKas (POpMBbI 3alMCU KOMIUIEKCHOTO YHcia




13 Apudmerrdeckue onepanuu ¢ KOMITIEKCHBIMHA YUCIIaMHU

14 Apudmernueckre onepanu ¢ KOMITICKCHBIMU YUCIaMH

15 N300pakeHre KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOM
IUIOCKOCTH

16 N3o0paxenue KOMIJIEKCHBIX YUCEN HA KOOPIMHATHOMN
IUIOCKOCTH

17 ®opmyna Myaspa. KopHu n-oii CTENEHN U3 KOMIUIEKCHOTO
qucia

18 ®opmyna Myaspa. KopHu n-oii cTeneHnu u3 KOMIUIEKCHOTO
qHCIIa

19 [IpuMeHeHHEe KOMITICKCHBIX YHACEN JUIS peIIeHUs (PU3MISCKIX
Y TEOMETPUYECKHUX 3aj]1a4y

20 KoHTtponbHas padora: "KomruiekcHbie uncna"

71 [IpuMeHeHnne Mpou3BOIHOM K MCCIEAOBAHUIO (DYHKIIHM Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

2 [IpuMeHeHnne Mpou3BOIHOM K MCCIIEAOBAHUIO (DYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

3 [TpumeHeHre mPOU3BOJHON K UCCIIeIOBaHUIO (QYHKITHI Ha
MOHOTOHHOCTb ¥ SKCTPEMYMBbI

24 [IpuMeHeHne Mpou3BOIHOM K UCCIIEAOBAHHUIO (DYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

75 [IpumeneHne MPOU3BOIHOM K UCCIIEIOBAaHUIO (YHKITUN Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

26 [IpumeHeHre MPOU3BOIHOM K HCCIEIOBaHUIO (DYHKIIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

27 Haxoxnenne HanOOJIbIIEr0 U HAUMEHBIIIETO 3HAYCHUSI




HENpepbhIBHON (DYHKIIMU HA OTPE3Ke

HaXO)KI[eHI/Ie HanOOJIBIICTO0 ¥ HAUMEHBIIICTO 3HAYCHUS

28 HENpEepbIBHON (PYHKIIMU HA OTpE3Ke

79 Haxoxenre HanOobIIero 1 HAMMEHbBIIETO 3HAYCHHS
HETPEPbIBHON (PYHKIIUU HA OTPE3KE

30 Haxoxnenune HauOoJbIIero 1 HAMMEHbBLIETO 3HaYEeHUs
HENpepbIBHON (PYHKIIMU HA OTPE3Ke

31 Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO 3HAYCHHS
HENpEepbIBHON (PYHKIIMU HA OTPE3Ke

1 Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO 3HAUCHHS
HETPEPHIBHON (PYHKIIMU HA OTPE3KE

13 [TpruMeHeHHe NPOU3BOIHOM /7151 HAXO0XKIEHUS HAWITYUIIEero
peLIeHHs B MPUKIIAJAHBIX 3a1a4ax

34 [TpumMeneHre MPON3BOIHON IJIsi HAXOXKACHUS HAWITYYIIETO
pelLIeHMs B IPUKIIAJAHBIX 3a1a4ax

35 [IprMeHeHne MpON3BOIHOM ISl OIIPENEIEHUS CKOPOCTH U
YCKOpEHUs Ipoliecca, 3aJaHHOro (popMyJIoi niu rpadukom

36 [TpuMeHeHNEe TPOU3BOIHOMN ATl ONPEeNeHHUsI CKOPOCTU U
YCKOpEHHs Ipoliecca, 3aJaHHOro GopMyIIoi nin rpadpukom

37 Komnozunus ¢pyHkuit

38 Komnozumus GyHkimii

39 Komnozunus ¢pyHkuit

40 I'eomerpuueckue o6pa3sl ypaBHEHUN Ha KOOPAMHATHON
IUIOCKOCTH

41 I'eomerpuueckue o6pa3bl ypaBHEHUN Ha KOOPAMHATHON
IUIOCKOCTH

42 KonTponbhas pabota: "HccnenoBanue QyHKIMA ¢ TOMOIIbIO




MpOU3BOAHOMN"

43 [TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPA3ZHBIX 1

44 [TepBooOpasubie aeMeHTapHbIX GyHKIUN. [IpaBuna 1
HaXOKJICHUS IePBOOOPA3HBIX

45 ITepBooOpasubie aeMeHTapHbIX GyHKIUN. [IpaBuna 1
HaXO0KJICHUs IepBOOOPA3HBIX

46 Hurerpain. ' eomeTpuyeckmii CMbICI HHTErpaja 1

47 Brruucnenue onpeaenéHHOro MHTerpaia 1no Gopmyiie |
Herorona-Jlelioauna

43 Brrurcnenue onpenenéHHOro nHTErpaia no Gopmyse 1
Herorona-Jleiioauna

49 [IprMeHeHne nHTerpana Ui HaXOKAEHUS IIOMAAEH TUIOCKUX |
¢buryp

50 [TprMeHeHHe UHTErpaia A1 HaX0XKACHUS 00bEMOB |
reOMETPUYECKUX Tell

51 [Ipumeps! pemennii quddepeHnnaIbHbIX YpaBHEHUH 1

52 [Ipumeps! pemiennii qudpepeHnnaIbHbIX YpaBHEHUM 1

53 MaremaTnueckoe MOJAEIUPOBAHUE PEAJIBHBIX ITPOLIECCOB € |
OMOIIBI0 AU epeHIInanbHbIX YpaBHEHUH

54 Kontponbnas padota: "[lepBoodpasznas u uHTETpat” 1

55 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpaduKu 1

56 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapuKu 1

57 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu 1

58 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IpapUKu 1

59 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu 1

60 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHHUH C MTOMOIIBIO |

TpHFOHOMCTpH‘lCCKOfI OKPY’KHOCTH




OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TIOMOIIBIO

01 TPUTOHOMETPUUECKON OKPYKHOCTH !
2 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C TTIOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
63 OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C IOMOILBIO |
TPUTOHOMETPUUECKON OKPYKHOCTH
64 PelieHne TpuroHOMETPUYECKUX HEPABEHCTB 1
65 Pemenue TpuroHoMeTpuuEeCKUX HEPABEHCTB 1
66 Pemienne TpuroHoMeTpUYECKUX HEPABEHCTB 1
67 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
68 KonTtponpHas padora: "['padmku TpUroHOMETPUIECKUX |
¢ynkuuii. Tpuronomerpuyeckre HepaBeHCTBA"
69 OCHOBHBIE METO/IbI PELIECHHUS I0KA3aTEIbHBIX HEPABEHCTB 1
70 OcHOBHBIE METO/IbI PELLIEHNUS T0KA3aTEIbHbIX HEPABEHCTB 1
71 OcHOBHBIE METO/BI PEILIEHNUS TOKA3aTEIbHBIX HEPABEHCTB 1
72 OcHOBHBIE METO/IbI PEILIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1
73 OCHOBHBIE METO/IbI pelIeHus JJorapu(pMUIECKUX HEPABEHCTB 1
74 OcHOBHBIE METO/IbI PElLIEHNUs Jorapu(PMUUECKUX HEPABEHCTB 1
75 OCHOBHBIE METO/IbI pelIeHus JJorapu(pMUIECKUX HEPABEHCTB 1
76 OcHOBHBIE METOIbI PEILIEHUS JOrapu(PMUIECKUX HEPABEHCTB 1
77 OcCHOBHBIE METO/IBI PELLIEHUS UPPALIMOHAIIBHBIX HEPABEHCTB 1
78 OcHOBHBIE METO/IBI PELLIEHUS] UPPALIMOHATIBHBIX HEPABEHCTB 1
79 OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB 1
80 OcHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB 1
81 ['padmyeckue MeTOABI pelIeHHUs] UPPAlMOHAIBHBIX YPaBHEHUN 1
82 I'padmueckue MeTo bl pelIeHHUs HPPALMOHAIBHBIX YpaBHEHHH 1




83 I'padpuaeckue MeTOIBI pelIeHUs MOKa3aTEIbHBIX YPaBHECHUI

84 I'padmueckue MeTOIBI pEeIICHHS TOKA3aTeIbHBIX HEPABEHCTB

25 ['padmyeckue METOABI pelICHHS JIOTapU(PMUIECKUX
ypaBHEHUI

26 ['padmyeckue METOABI pelICHHS JIOTapUPMUIECKUX
HEPaBEHCTB

%7 I'padmueckue MeTOIBI pEeICHUS JTOTapHUPMHUUECKIX
HEPABEHCTB

28 ['padmyeckue METOABI pelIeHHs MOKa3aTeNbHbIX U
norapu(pMHUECKUX YpaBHEHHMA

29 ['padmyeckue METOABI peUICHHS MTOKA3aTENbHBIX U
jorapu(pMUUECKUX ypaBHEHHIA

90 I'padmuueckue MeTob! pereHus NoKa3aTeNIbHbIX U
J0rapu(pMHUUECKUX HEPABEHCTB

01 ['padmyeckue METOABI peUICHHS MTOKA3aTeNbHBIX U
Jorapu(pMUUECKUX HEPABEHCTB

90 Konrponsnas pabora: "HppannoHaibHble, TOKa3aTeIbHbIE U
norapudmuyeckre HepaBeHCcTBa"

93 CucreMa 1 COBOKYTHOCTh ypaBHEHHH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBUS

o4 CucremMa 1 COBOKYIHOCTb ypaBHEHUI. PaBHOCHIIBHBIE
CUCTEMBI M CUCTEMBI-CJIE/ICTBUS

05 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN
paloHaIbHBIX YPAaBHEHHUN

9% OCHOBHBIE METOJIbI PELIEHUSI CHCTEM U COBOKYITHOCTEM
UppaLMOHATILHBIX YPaBHEHHM

97 OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN

IMOKa3aTCIbHBIX ypaBHeHI/Iﬁ




OCHOBHBIE MCTOABI pCICHUA CUCTEM U COBOKyrIHOCTCfI

78 II0Ka3aTeJIbHBIX YPaBHEHUU !
99 OcHOBHBIE METOBI PEIIEHUS CUCTEM U COBOKYITHOCTEN 1
JOrapu(pMHUUECKUX ypaBHEHUH
100 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN 1
norapu(pMHUECKUX YpaBHEHHMA
[IpuMeHeHnEe CUCTEM K PELICHUIO MATEMaTUYECKHUX 3a/1a4 U
101 3a/1a4 U3 pa3IMYHbIX 00JIaCTEel HaAyKU U peaibHON KU3HU, 1
MHTEPIIpETALMS TOJYYEHHBIX PE3YJIbTaTOB
[TpuMeHeHnEe CUCTEM K PELICHUIO MATEMAaTUYECKUX 3a/1a4 U
102 3a/1a4 U3 pa3IMnYHbIX 00JIacTeil HAyKU U pealbHOU KHU3HHU, 1
MHTEPIIPETALNS ITOJIYYEHHBIX PE3YJIbTaTOB
[IpumeHeHne HepaBeHCTB K PELIEHUI0 MAaTEMaTUYECKUX 3a/]1a4
103 U 3aJ1a4 U3 pa3IMYHBIX 00JacTell HAYKHU U PeaibHOM KU3HU, 1
MHTEPIIPETALNS ITOJIYYEHHBIX PE3YJIbTaTOB
Kontponbnas padota: "CucteMsl pallioOHaIbHBIX,
104 UPPALMOHATIBHBIX MOKA3aTEIbHBIX U JIOTapU(PMUUECKUX 1
ypaBHEHUI"
105 PaunonansHbIe ypaBHEHUS C IapaMeTpaMu 1
106 PaunonanbHbIE HEPABEHCTBA C IIApAMETPAMHU 1
107 PanyonanbHbIE CUCTEMBI € TapaMETPAMU 1
108 HppauroHainbHble ypaBHEHHs], HEPABEHCTBA C IIapaMeTpaMu 1
109 HppanroHanbHbIE CUCTEMBI € ITapaMeTpamMu 1
110 [Toka3arenbHble ypaBHEHUs, HEPABEHCTBA C lTapaMeTpaMu 1
111 IToka3aTenbHbIE CHCTEMBI C TAPAMETPAMHU 1
112 Jlorapugmuueckue ypaBHEHUs, HEPABEHCTBA C TapaMeTpaMu 1
1

113

Jlorapudmuueckue cUCTEMBI C TapaMeTpaMu




114

TpuronomeTrpruyeckue ypaBHEHHS C MapamMeTpaMu

115 TpuroHomeTpruuecKue HEPABEHCTBA C TapaMETPAMU

116 TpuroHomMeTpu4eCcKre CUCTEMBI C ITApaMeTpamMu

17 [TocTpoeHue u uccneaoBaHne MaTEMaTUYECKUX MOJeeil
pealbHBIX CUTYaIUH C IIOMOIIBIO0 YPaBHEHUH C MapaMeTpaMu
[TocTpoenwne u uccieq0BaHNEe MaTEMATHIECKIX MOJICIICH

118 PEATBHBIX CUTYALMI C TOMOIIBIO CUCTEM YPAaBHEHUH C
napaMeTpamu
[TocTpoeHue u uccneaoBaHne MaTeMaTUYECKUX MOJIesIen

119 peabHBIX CUTyalMi C IOMOLIBIO CUCTEM YPABHEHUN C
napaMeTpamMu

120 KonTponbnas pabora: "3anaun ¢ napamerpamu”

121 [ToBTOpEeHue, 06001ICHNE, CHCTEMAaTU3AINS 3HAHWN
"VpaBuenus"

122 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU:
"VpaBuenus"

123 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:
"VpaBHeHus. Cuctemsl ypaBHeHUN"

124 [ToBTOpEHue, 06001IeHNE, CUCTEMaTU3allNs 3HAHUMN:
"HepaBenctpa"

125 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHUH:
"HepaBenctpa"

126 [ToBTOpeHnue, 06001IeHNE, CCTeMAaTU3allNs 3HAHUNA:
"HepaBencraa"

127 [ToBTOpeHme, 0600IIEHNE, CHCTEMAaTH3aIIHsI 3HAHUM:
"IIpousBoaHas u €€ npuMeHeHue"

128 [ToBTOpeHnue, 06001IeHNE, CCTeMAaTU3allls 3HAHUN:

"ITpon3BoaHas u €€ npuMeHeHue"




[ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3allUs] 3HAHUI:

129 ; 1
"ITpousBoaHas u €€ npuMeHeHue"
130 [ToBTOpenue, 006001IeHNE, CHCTEMATH3AUS 3HAHU: |
"UuTerpan u ero npuMeHeHue"
131 [ToBTOpeHue, 06001ICHNE, CHCTEeMAaTU3alINs 3HAHUNA: |
"Oyakuun"
132 [ToBTOpenue, 006001IeHNE, CHCTEMATH3AIUS 3HAHU: |
"Oyaruun"
133 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: |
"OyHkuun"
134 Wrorosas koHTpoJsibHAsA paboTa 1 1
135 HroroBast KoHTpoIbHAs paboTa 1 1
136 [ToBTOpEeHUEe, 06001IeHNE, CHCTEeMAaTH3allUsl 3HAHUT 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTATbl 0CBOCHU S OCHOBHOM
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaIHET0 0o01Iero 06pa303a}mﬂ

Yucna 1 BEIUUCIIEHUSA

OHepI/IpOBaTb IOHATHAMU: PAIUOHAIIBHOC H ﬂeﬁCTBHTeHBHOG 15(1 (0N
OOBIKHOBEHHAS U ACCATHYHAsA I[p06b, IMPOUCHTLI

1.2

1.3

1.4

1.5

Boinonuate  apudmernyeckue — onepanuuM ¢ palUOHAIBHBIMM U
JICHCTBUTEIILHBIMU YU CIIAMU

BreinonHaTh HpI/I6HI/I)KéHHLIe BBIYUCIICHUS, UCIIOJIb3YA IIpAaBUJIa OKPYIJICHUA,
ACJIaTh IPUKHUIKY U OLICHKY pC3yJibTaTa BBIYHCIICHUN

OHepI/IpOBaTb MNOHATHUAMU: CTCIICHb C HCJIBIM II0KA3aTCJICM, CTaHIapTHasd
q)opMa 3aI1ucu HeﬁCTBHTCHbHOFO 4quciia, KOPCHb HaTypaJleoﬁ CTCIICHHU,
HCIIOJIB30BAaTh IOAXOISANIYIO (bOpMy 3aI1ucu HeﬁCTBHTeHBHLIX YUCCII IJIA
peHICHUS NPAKTUYCCKUX 3a4a4 U MPCACTABICHUA TAHHBIX

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJILHOIO yIJIa;
UCMOJNb30BaTh  3alMCh  NPOM3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIE
TPUTOHOMETpHUUYECKHE (DYHKIHH

2.1

22

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO, LEJOE,
palMOHAIIBHOE, HppalMOHAIIBHOE YpaBHEHHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE

BeinonHATe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUHM M peraTh
TPUTOHOMETPUYECKHUE YPABHEHUS

2.3

BoimonHATe mpeoOpa3oBaHus 1ENbIX, PalMOHANIBHBIX M HUPPALMOHATIBHBIX
BBIDAKEHMM W peniaTh OCHOBHBIE THUIIBI LEJNbIX, PalUOHAIBHBIX U
MPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

2.4

2.5

IIpuMeHATs ypaBHEHHMS W HEpPABEHCTBA Ui PELICHUS MAaTeMaTHYECKHUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKH U pealbHOM KU3HU

MO,Z[CJII/IpOBaTB pCaJIbHBIC CHUTyallUM Ha A3BIKC aJ'IFC6pLI, COCTaBJIATH

BBIPpAXKCHUSA, YpABHCHHA, HCPABCHCTBA IO YCJIOBUIO 3aJladH, HCCICIOBATH
MOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM allliapara aJ'II‘C6pBI

DOyHKINUH U TpaPUKH

3.1

OnepupoBaTb MOHATUAMH: (QYHKIUS, cIOcOOb! 3agaHust QyHKIIMH, 00JIaCTh
OTpeNeTICHUsT W MHOXKECTBO 3HaueHWW GyHKIMH, Tpaduk GyHKINH,
B3aUMHO OOpaTHBIC (PYHKITUH

3.2

OnepupoBaTh TNOHATHAMU: UYETHOCT M HEUETHOCTh (QYHKUMH, HYIH




(GYHKIMH, TPOMEKYTKH 3HAKOITOCTOSIHCTBA

3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHI
34 CrtpouTth U yuTaTh rpaduKy TUHEHHOW (PYHKUINHU, KBAAPATHUYHOW (PYHKIIUH,
CTeNeHHON (YHKIUH C LEIbIM MIOKa3aTeIeM
Ucnonb3oBate rpaduku  QyHKOHMA JUISI  UCCICIOBAHUS TPOIECCOB U
3.5 3aBHCUMOCTEH TpU peIIeHUH 3ajad M3 APYruX Y4eOHBIX HPEAMETOB M
pealbHO JKU3HH, BBIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BETHIMHAMH
4 Hayana maremaTnueckoro aHannsa
41 OnepupoBaTh MOHATUSIMH: IIOCIIEAOBAaTENBHOCTh, apu(MeTHUecKass W
’ reoMeTpHuuecKas Mporpeccun
40 OnepupoBaTh MOHATHUAMHU: OECKOHEYHO YOBIBAalOIIasi TeOMETpHUYECKast
' nporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAOIIEH reOMETPUIECKOM MPOrpeccuu
43 3aaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonb3oBare CBOKCTBA MOCJIEAOBATEIBHOCTEM M MOPOTpecCHUid s
’ pelIeHNs peallbHbIX 3a]a4 IPUKJIaJHOIO XapaKTepa
5 MHosxecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOXKECTBAMU
Hcnonp3oBaTh TEOPETHMKO-MHOKECTBEHHBIM — ammapar JJis  ONHCaHUus
5.2 peaTbHBIX MPOLIECCOB U SIBJICHUH, NMPU PEIICHUH 3a]a4 U3 IPYTrUX YIeOHBIX
IPEeIMETOB
53 OnepupoBaTb  NOHATUSAMHU:  ONpEICIEHUE,  TEOpPEMa,  CIEICTBUE,
JI0Ka3aTeNNbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yjabTara
1 Uucna u BBIYUCIECHUS
OnepupoBaTh MNOHATUSMH: HaTypalbHOE, LEJI0€ YHCIO; HCIOJIb30BaTh
1.1 MPU3HAKU JEIUMOCTH LEJIbIX YHCEN, pa3IoKEHUE YHCla Ha MPOCThIe
MHOXKHUTENH JIJIsl pelIeHUs 3a7a4
1.2 OrnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM OKA3aTeIeM
13 OrniepupoBaTh MOHATUSIMH: JIOTapu(M YHCIIA, ACCATUYHBIC U HATypaIbHBIC
' sorapuMbl
2 YpaBHEHHUS U HEPABEHCTBA
[IpumMeHATh CBOWCTBA CTENMEHW JJIs TPEeoOpa3oBaHUS  BBIPAKCHUM,
2.1 ONepUpOBaTh MOHATHUSAMHU: I[OKA3aTeIbHOE YpaBHEHHE U HEPaBEHCTBO;

pe€miaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB
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BremonsaTe mpeoOpa3oBaHUs BBIPAKEHHM, COJACPXKALIUX JOTapU(MBbI;
ONEepUpPOBATh TMOHATUSAMU: JIOrapU(MUYECKOE ypaBHEHUE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

24

2.5

HaxoauTs penienust npocTeHIMX TPUTOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATUAMH: CUCTEMA JIMHEWHBIX YPaBHEHUU M €€ peLICHUE;
UCII0JIB30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUN JJI PELIECHUS ITPAKTUYECKUX
3a1a4

Haxonute penreHns npocTeHIIMX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB

2.6

MogenupoBaTh pealbHbIE CHUTYalldd Ha SI3bIKE€ aiareOpbl, COCTABIATH
BBIPAKEHHUS, YPABHECHMS, HEPABEHCTBA M CHUCTEMBI 10 YCJIOBHUIO 3aJayH,
MCCIIEIOBATh MMOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM ariapara areopbl

3.1

OyHKIUYU U TpadUKU

OnepupoBaTh MOHATUSAMH: TepHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
MOHOTOHHOCTH (YHKLUHU, TOYKH HKCTpeMyMa (YHKIMH, HaubOosbliee U
HalMEHblllee 3Ha4eHUs (YHKIMM HA IPOMEXKYTKE; UCHOJIb30BATh UX JUIA
uccienoBaHus QyHKIMM, 3aJaHHON rpaduKoM

3.2

OnepupoBaTh NOHATHAMH: TPApUKU MOKA3aTEIBHON, JOTapUPMHUUECKON H
TPUTOHOMETPUUECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPJIWHATHOU
IIJIOCKOCTH U MCIIOJIb30BATh JJIS PEILICHUS YPABHEHUN U HEPABEHCTB

33

34

N306paxkaTh Ha KOOPAMHATHOM MIOCKOCTH IpaUKU JTUHEHHBIX YpaBHEHUN
Y VCITOJIB30BAaTh UX JUIS PEIICHUs CHCTEMBI JIMHENHBIX YPaBHEHUIN

Hcnonb3oBate rpadukn ¢GyHKUMH [ KCCIEAOBAaHUS IPOLECCOB H
3aBUCUMOCTEH U3 JPYruX y4yeOHBIX JAUCIUILTIH

Hauana matemaTnyeckoro aHaiunsa

4.1

4.2

4.3

OnepupoBaTh MOHATUAMU: HEeNIpepbIBHAs (PYHKIMS, IPOU3BOIHAS (PYHKIUH;
UCIIOJIb30BaTh T€OMETPUYECKUH M (DU3MUECKUN CMBICI MPOU3BOAHON JUIsS
pelieHus 3aaad

Haxomute  mpou3BOAHBIE — DJIEMEHTApPHBIX  (QYHKUUH,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO (PYHKIIUH

Hcnonp30BaTh  MPOM3BOAHYIO  JUIsl  HCCienoBaHWs  QYHKIUM  HA
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTh PE3YJIbTaThl HCCIEIOBaHUS K
MOCTPOCHHIO IPa(huKOB

4.4

4.5

Hcmons30BaTh MIPOU3BOAHYIO IJId HAXOXACHUA HAWIY4YIICTO PCUHICHUA B
IMPUKJIAAHBIX, B TOM YHCJIC COOUNAJIbHO-OKOHOMUYCCKHX, 3aaa4ax

OnepupoBaTh MNOHATUSIMH: ME€pBOOOpa3Has M WHTErpaji; IMOHUMATh
reOMETPUYECKU U (PU3MUECKHI CMBICIT HHTETpaja

4.6

Haxoaute nepBooOpa3Hbie 3IEMEHTAPHBIX (YHKIMNA, BRIYUCISATH UHTETPA
no ¢popmyine Hetorona — JleliOHuna

4.7

Pemrate nmpukiasHbie 3a1aud, B TOM YUCIIE CONHUATBHO-3KOHOMUYECKOTO U
(GU3NIECKOTo XapakTepa, CPeACTBAMHI MaTEMAaTHIECKOTO aHaIH3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Yucna v BIYKCICHUS
Panmonanbupie  uuciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE JIpOOM, HPOLEHTHI,
11 OeCcKOHEUHbIE NepUoANYECKHE IpoOU. Apr(MeTHUEeCKre ONepaluy ¢ palMoOHAIbHBIMU
' qucaaMu, IpeoOpa30BaHUs YUCIOBBIX BelpakeHU. [Ipumenenue 1pobeii u mporeHToB
JUI PeLIeHUs NPUKIIaJHBIX 3a/1a4 U3 Pa3JInYHbIX OTpaciel 3HaHUHM U pealbHON KU3HU
JleiicTBuTenbHBIC YUCIa. PallnoHAIbHBIC U UPPAIMOHAIBHEIC Yncia. ApUPMETHICCKHIE
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4YuciaMu. [lpuOnukEHHbIE BBIUUCIEHMS, IpaBUiIa
OKpYIJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCICHUIH
Crenenb ¢ nenbiM nokaszaresneM. CtangapTHas popmMa 3anucu AeCTBUTEFHOTO YHCIA.
1.3 Hcnonb3oBanne moaxosmiet Gopmbl 3alucy ACHCTBUTEIBHBIX YUCEN ISl PEIICHUS
MPAKTUYECKUX 3a7a4u U MPEACTaBIECHUS JaHHbBIX
14 ApudpmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JleHcTBus ¢ apupmeTnyecKuMu
' KOPHSIMHM HaTypaJbHON CTENIEHU
15 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YHCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30oBaHus
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHl. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmysl
)3 VYpaBHeHHe, KOopeHb YypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
MHTEPBAJIOB
2.4 Pemenue 1ensix U ApoOHO-PALMOHATBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppaninoOHAIbBHBIX YPaBHEHW U HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPUYECKUX ypaBHEHUI
57 [IpumeHeHre ypaBHEHU U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKHX 3a]1a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KHU3HU
3 OyHKIUHU U TpapUKU
31 OynHkius, crnocodbl 3amanus ¢yHkuuu. ['paduk QyHkiun. BzaumHo oOparHbIE
' GyHKIUH
39 O6nactp ompeneneHuss W MHOXKECTBO 3HadeHWd ¢yHkuuu. Hymm ¢yHKIuu.
' [TpomexyTkH 3HaKOIOCTOSAHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU
33 CrenenHast (GyHKIHMS C HATYpaJbHBIM M IEJBIM MoKa3aTeneM. EE cBoiicTBa u rpaduk.




CaoticTBa U rpadK KOPHS 1-0i CTENICHU
34 TpuronomeTrpuyeckass OKPYXKHOCTb, OIpEAENCHUE TPUTOHOMETPUUYECKUX (DYHKIUH
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
Apudmernueckass U reoMmerpuueckas nporpeccuu. beckoHeyHo —yObIBaroIas
49 reoMerpuueckas mnporpeccus. Cymma OecKOHEYHO YOBIBAIOIIEH TIeOMETPHUYECKON
' nporpeccur. @PopMyiia CI0XKHBIX IPOLEHTOB. lcmonp30BaHWE NIPOrpPECCHH IS
peleHus peasIbHbIX 3a]1a4 PUKIAJHOIO XapaKkTepa
5 MHOXecTBa U JIOTuKa
MHoxecTBO, omepanud Haj MHOXecTBaMu. Jluarpammbr Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —ammapaTa JUlsli ONUCaHHWsS pealibHbIX
IIPOLIECCOB U SIBJIEHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX YUEeOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
1 Yucna v BBIYUCICHUS
1.1 HatypanbHble u nienble uncina. [Ipu3Haku AeIUMMOCTH LHEIbIX YHCel
1.2 Crenens ¢ pallMOHATBHBIM MoKa3areneM. CBOWCTBA CTETICHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXeHH, CoepKalUX JTorapu(mbl
2.2 [TpeoOpa3zoBanre BbIpaKeHHM, COIEpPKALIUX CTENEHH C pallMOHAIbHBIM MOKa3aTelleM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA
26 CucreMbl TMHEWHBIX YpaBHEHUH. PellieHne npukiIaHbiX 3a4a4 ¢ MOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHU
2.7 CucreMbl U COBOKYITHOCTH pPallOHAIbHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUUECKUX 3a]1a4
' ¥ 33/1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKHU U peaIbHOM KU3HH
3 DOyHKINUH U TpaPUKH
Oynkuus. I[lepuognueckue ¢yakmun. I[IpomMexyTku MOHOTOHHOCTH (DYHKLHUH.
3.1 MakcumMymMbl ¥ MUHUMYMBI QyHKIUU. HauOomnbiliee W HauMEHBIIEC 3HAUYCHUE
(GYyHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpuieckue GyHKIUHU, UX CBOICTBA U TpaduKu




33 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
34 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
35 KOTOpBI€ BO3HUKAIOT MNpPHU PELIEHUH 3aJad W3 JPYTUX Y4YEOHBIX MPEAMETOB U
peaIbHOM KU3HU
4 Hauana matemaTudeckoro aHaausa
4.1 HenpepsiBable hyHKIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMUECKHU CMBICI TPOU3BOIHOM
43 [IpousBoaubie 3nMeMEHTapHBIX (QyHKUUNA. DOpMyNbl HaAXO0XKAEHUS MPOU3BOIHOMN
' CYMMBI, IPOU3BEICHHS U YACTHOTO (QYHKIUI
[IpumeHeHre MTPOU3BOJHOM K HCCIEAOBaHUI0 (YHKIHUA HAa MOHOTOHHOCTh H
4.4 9KcTpeMyMbl. HaxosxaeHne HanOONbIIEro M HAaMMEHbBILIEro 3HaYeHUs (QYHKIUU Ha
OTpe3Ke
[IpuMeHeHnne nMpoOu3BOIHOMN I HAXOXKJICHUS HAWIYYIIEro PEHICHUS B MPUKIIATHBIX
4.5 3amadax, Ui ONpEeIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysio wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U GuU3NYECKUil CMbICI. BblyrcieHue uHTErpaia mo

dopmyne Hetotona — JleiiOnuna



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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue (GOpMyIUpPOBAaTh M ONEPUPOBATh MOHATUAMHU: OIpPENEICHHE,
akcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a41a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXECTBO, IMOAMHOXKECCTBO, OII€pallui HaJl MHOXCCTBAMU;
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OnmrucCaHusd peajlbHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
qHclie U3 JPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEepPUpPOBATh MOHATHIMHU:
rpad, cCBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pElIeHUH 3a/1a4

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEJN0Ee YHCIO,
CTETIEeHb C IIeTIbIM MOoKa3aTeNeM, KOpeHb HaTypajJbHON CTENEeHH, CTENEHb C
palMOHATFHBIM TTOKa3aTelleM, CTETIeHb C JIEHCTBUTENBHBIM MOKa3aTesIeM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC NPOM3BOJBHOIO YHCIA,
OCTaTOK IO MOJIYJIO, PALMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, IEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUHN 001Nt
JeNUTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3UIMOHHBIMU CHCTEMaMH
CUHMCIICHUS; YMEHHE BBINIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHus APOOHO-
pPAallMOHAIBHBIX ~ BBIPQKEHHWH;  yMEHHE  ONEpPUPOBaTh  MOHATHSIMU:

noCiaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaSI nporpeccust, reoMCTpUYICCKad




mporpeccusi, OECKOHEYHO YOBIBaloOmas TreoMEeTpUUYecKas IPOTPECcCHs;
yMEHHUE 3a/I1aBaTh I[IOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOM3BOJUTh apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
MNOHATUSIMU:  MaTpuna 2X2 u  3x3, onpeienuTeab  MaTpHIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/IC, TPUTOHOMCTPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM; YMCHHUC PpCIIATb YPABHCHUA,
HCPaBCHCTBA U CUCTEMBI C IMOMOLIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HCEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; MNPHUMCHATH
YpaBHCHHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHHA MAaTCMAaTHUYCCKHUX

3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NEePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee M HaUMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXYTKE, HEMpepbIBHAS (YHKIIUS, aCUMOTOTHI Ipaduka
¢byHKLIMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuit CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTEHHbIN
MHTETpal, YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (GYHKIUHU; yMEHHE
BBIUMCIATH  NPOU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHUE MHCIIONB30BaTh MPOU3BOJHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HauOOJbIIME W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpa¢uKd MHOTOWJIEHOB C HCIIOJIb30BaHUEM arapara MaTeMaTHYecKOro
aHamu3a; MPUMEHATh MPOU3BOJHYI U HAXO0XKJIEHHsS HAWIydlIero
pelieHuss B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-IKOHOMHUYECKUX H

(bU3HYEeCKUX 3a/1avax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaga; HNpUBOAWUTL MNPUMEPbBI MATECMATHUYCCKOrO MOACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKOMSA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHEe (DYHKIMH, MOKa3aTelbHas U
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUMA,  BBIMOJMHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJB30BaTh TPa(UKH Ui U3Yy4EHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peuIeHuy 3a1ad M3 APYruX y4eOHBIX NPEIMETOB W 3aJad U3 peajbHOM
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOMCTBA W TpaduKu (QYHKIMH U pEIICHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTEM

YMeHue pelaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/1a4i M3 00JAaCTH yNpaBlIeHUs! JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJa4d, HMCCIIEI0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBAaTh IPaBJOMNOAOOHOCTh PE3YIbTAaTOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTYyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: cpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHe W3BIEKaTh, MHTEPIPETHPOBATH
uH(popMalLnIo, NMPEACTABICHHYIO0 B TaOIUIaxX, Ha Juarpammax, rpadukax,
OTpaXKaroIlyl0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIAThH
uH(pOpMalLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCIeNI0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE C NpPUMEHEHHEM TrpaduyecKux
METOOB M NIEKTPOHHBIX CPEICTB; rpa)uuecKy MCCIe10BaTh COBMECTHbBIE

HaOJII0ICHNUS C TOMOIIIBIO JarpaMM pacCeUBaHUs M JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA ONBIT U CIIydalHOE

coObITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHUE BBIUUCIATH




BEPOSITHOCTh C HCIOJIB30BAaHHEM TpaUUeCKHX METOJ0B, HPUMEHSTH
GOpMyIIBI CIOXKECHHSI W YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly MOJHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CllydaiiHas BEIIMYMHA, pPAacHpelesieHHe BEPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIy4allHOW  BENMYMHBI, (QYHKIHUW  pacHpeAeieHUs W  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHPEACICHHUN Ui PEIICHUs 3a7ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYCTAHUE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YHUCII0O  TIEPEeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISATh BEPOSITHOCTHYIO MOJICh U

UHTEPHPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHHe omnepupoBaTb INOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXITPAHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXKAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMETPUHU, YMCHUEC OLICHUBATH
pasMepsl OOBEKTOB OKPYKAIOIIETO MHpa; CTPOUTh MaTeMaTH4YecKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYHH, pCIIaTbhb

CBA3aHHBIC C HUMHU IMPAKTHYICCKUC 3alav4Un

10

YMeHue omepupoBaTh MOHATUSAMU: IUIOIAAb (QUIYpBl, 00BEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapaienenures,, NpuU3Ma, NOHpamuia, (Urypa U TOBEPXHOCTb
BpallleHHs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTU NHUPAMHUBI, MPHU3MBI, KOHycCa, LWIMHApPA, O00BEM KyOa,
IPSAMOYTOJIBHOTO MapajuleleNuIeaa, HUpaMUAbl, MPU3MbI, LMIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsS KOHYCa W LWIMHIPA,

napauiCibHbIE OCH HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYyCa, YMEHHE CTPOUTb CEueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOILIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeneHus U3ydaeMbIX (PUryp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpPH3HAKAX TI'€OMETPHUYECKUX (UTYp, OOOCHOBBIBATH WIIH
OompoBepraTh HX; yMEHHE NPOBOAUTH Kiaccuukamuio ¢Guryp 1o
pa3jaMyYHbIM IPU3HAKaM, BBINOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh TMOHATUSIMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHUS TIPU
pEIICHUN 3aJla4; HAXOJUTh T'C€OMETPHYECKHE BEIMYMHBI (JIHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITUYIUHBI
(mmuHA, Yroi, MIIOIMagh, OO0BEM, IUIOMIAAh TOBEPXHOCTH), HUCHOIB3YS
W3YYCHHBIE (OPMYIBI M METOABI, B TOM YHCJE: IUIONA/b MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, Momanb cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUICIICITUIeIa, TUPAMUIbI, TPU3MBI, ITHJIMHJIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[O6HBIX CI)I/Il"yp

12

13

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYI'OJIbHASA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOMU3BCIACHUC, YIroll MCKIY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BeI(TopHLIfI n KOOpI{I/IHaTHLII\/'I METOA
JJI pECHICHUA TCOMECTPHUICCKUX 3adad U 3aJia4 JpYyTHUX yqe6HHx npeaMETOB
YMeHue BLI6I/IpaTL MOAXOMAIINNA METO, A peuiCHud 3a/la4i,; TIOHUMaHHC
SHAYUMOCTH MATEMATUKH B HU3YYCHHU TPUPOJHBIX U 06H1€CTBGHHI)IX
nponeccoB u HBHGHHﬁ; YMCHHUC pacClio3HaBaTb TIPOSBJIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMEPbI MATEMATHUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOW MaTeMaTHUYECKOW HAYKH




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

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEl
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L4 Crenens ¢ 1enpiM 1nokasarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiicTBuTenpHble uucina. ApudpMeTHyYecKHe onepauud ¢  JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, IPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppauroHanbHble ypaBHEHHS
2.3 Tpuronomerpuieckue ypaBHEHUs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOHO-paIOHANbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia CucTeMbI JTHHERHBIX ypaBHEHHUH. OnpeIeuTelh MaTPHUIIBI
3 DOyHKINUH U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHbIE

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogmueckue GpyHKIIM
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CrenenHas (QyHKIMSA C HaTypajlbHbIM M LE€JbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHus [IOCIEA0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTundeckoro aHanusa
4.1 [TpousBonHas GyHkiuu. [Tpon3BoaHbIE 3IeMEHTAPHBIX (QYHKIMN
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaluy HajJ MHOKecTBamMu. J(uarpammer Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OmnncarenbHas CTATHCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpust
7.1 durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatsl 1 BEKTOPBI




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

AnreOpa u Hadana MmaTeMaTudyeckoro ananusa. 10 kimacc. ba3oBbiii u
yrayonéuusiil ypoBau. Anumos I A., Konsrun FO. M., Tkauéa M. B.,
®dEnoposa H. E. u np./AximonepHoe odmiectBo "M3aaTenbcTBO
"[TPocBemieHne"

AnreOpa v HayaJla MaTeMaTuueckoro aHanusa. 11 kimacc. bazoBblii u
yriyon€Hubiit ypoBau. AnumoB L. A., Komsirun FO. M., Tkauésa M. B.,
®dEnoposa H. E. u np./AxkimmonepHoe odmiectBo "M3aaTenbcTBO

"IIpocBemienue"

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
Anrebpa 1 HayaJla MaTEMaTUYECKOTO aHaau3a. MeToanueckrue peKoMeHaaluu.
10-11 xnaccel. TkaueBa M.B., AkiinonepHoe o6uiectBo "N3naTenbcTBO

"IIpocBemienue"
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