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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMpPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCcs Ha YpPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYECHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJAEPKATEIIbHO-METOANYecKne TuHuM: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS W HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE



COJEPKATENbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS WHTEIPATUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, Y HUX MOCJIEI0BAaTENbHO (POopMUpYyeETCs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue  yJensercs  (QOPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYy4aroluIMMCs MHOKECTBAa HATypalbHBIX, IIENbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LEJbIX YHUCEN, O0COoOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHUS JUIsl PELIECHUS Pa3iMyYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» pPEAIU3yeTCs Ha MPOTSIKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAlMOHAIBHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUYECKUX H
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HaWMMEHbIIUX 3HAYEHUN (QYHKIINU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jorapudmbl. brarogaps uzydeHuio anredOpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJIAIHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSAMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUH IS peUIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh MOJyYEHHble (YHKLUHH, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET ~Ppa3BUTHIO  aJNTOPUTMUYECKOTO MBIIUIEHUSA, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYIIHBIX 00ydYaromuMcs, TaKk KaK y HUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENIE peajbHbIX CHUTyaluu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS,, (POPMUPOBAHUIO YMEHMI pPaCIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopnepxarenpHO-MeTOIMYeCKas: JTMHUAA «MHOXECTBA M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTHUKd W €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3HbIE MaTEMaTHYECKHE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKU KaK HayKd CIEAyeT TpU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aroIuXxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYXICHHUS Ha OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peallbHbIX
CUTyalluii, WCCIEeNOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPEe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieloB MPOrpaMMbl, TIOCKOJIBKY BECh MaTepHal
y4e0HOro Kypca WIMPOKO HCHOJB3YeTCs AJIs PelIeHUs NpUKIAIHbIX 3axad. llpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs] MPHUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa u Hadyana
MaTEMaTUYECKOrO aHaJTU3a».

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hayajla MaTeMaTHYE€CKOTO
aHanu3za» otBoautcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Hegento), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 33724 U3 PA3JIUYHbIX OTpaciel 3HAHUN U PeaJbHOM KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubOmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIUYNCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernyeckuil KOpeHb HaTYpaJbHOM CTEIICHH M €r0 CBOMCTRBA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHMCJIOBOTO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUSI HENBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOTOWIEHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IbI pelieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUMCIICHUE €r0 3HAYEHUS, IPUMEHEHHUE OIPENCIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIIEN PEalbHOM CHUTYyaldd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnoszumms pynkiuit. 'paduk  QyHkimu. DneMeHTapHble MNpeodOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTM (PYHKUMU. MaKCUMyMbl U MHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomerpruueckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHBIE
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
IIPOTpecCcHuy. JINHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢ynkiuii. CBoiicTBa (PyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HammeHblliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputMa EBknuaa 1j1s penieHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHru u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 Pa3luYHbIX OOJacTeld HayKh M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pelieHUs YpaBHEHHM W HepaBeHCTB. I 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana mareMaTH4eCKOI0 aHAJIN3a

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

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, 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
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEUICHUH, pacCyKACHUI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTreéMaTH4eCKoMy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHUE BJIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’Karollel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOM IesATEeNbHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

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

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3ajgadu  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MPoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMpOIEcca, a TaKKe BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMALINIO U3 UCTOUHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOSCHEHUS IO XOAY PELICHUS 3a7auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3WLHUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALNN U OCOOCHHOCTEN ayIUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM HMH(OpMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHITH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, MPUHUMATH I1I€Jb COBMECTHOM
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (0OCykaeHHs, OOMEH MHEHHA,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kuacce oOyyarouiuiicss MOJYYUT CIEIYyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanueckas JApoOb, MPOIEHTHI, HWPPALUMOHAIBHOE YHCIO, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOKEHHBIC BBRIUMCIICHUS, TIPABUJIA OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apU(PMETUUECKUN KOPEHb HaTypalbHON
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

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

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOIOYIE€Ha, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIUHACICHHUS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
MCCIIEA0BATh IIOCTPOCHHBIE MOJEIM C IIOMOILIBIO MaTpPULl U ONPEIEIIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHUs
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHEe GOPMYIIBI JIJIsl MPeoOpa30BaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMHIO3UUUs GyHKUMA, Tpaduk (yHKLIHH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKHE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeneHHOW (YHKUHUU C HATypajJbHBIM M IEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEpPUPOBATh MOHATUSIMU: MOKa3aTelbHAs WU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA JJI1  UCCIIENOBAaHUA IMPOLECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: TTOCIEI0BATENLHOCTD, CIIOCOOBI 3aTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh MOHATUSMHU: HENPEPbIBHbIE (DYHKIMH, TOUYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OINEpPHpPOBaTH TMOHATHUSMHU: MHOXKECTBO, OMNEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHUE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOy4aromuics TOJYYUT CIIETYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IENbIX UYHCEN, UCIOJb30BATh MPU3HAKU JAECTUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIECTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJIB30BaHUMEM ammnaparta aireOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJUHATHOM TNIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI,

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIPEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aaHHOro (GOpMyJIoNd WU
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOUIA/IN TIOCKUX (PUTYp ¥ 0OBEMBI TEJ C TOMOIIBIO HHTETPaa,

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.

[IpoBepsiembie TpeOOBaHMS K PE3yJIbTaTaM OCBOCHUS
oOpazoBarenbHOI nporpaMmbl o Matematuke (10 kiacc)

Kon [IpoBepsiemble IpeAMETHBIE Pe3yIbTATHl OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHON
MIPOBEPSIEMOT0 MIPOrPaMMBbI CPEITHETO O0IEro 00pa3oBaHus
pe3ynbTaTa
1 Uucna v BEIYUCICHUS

OnepupoBaTh MNOHATHSMHU:  PalMOHATBHOE M JICHCTBUTENBHOE  YHCIIO,

1.1
OOBIKHOBEHHAS U JIECATHYHAS APOOH, MPOILICHTHI
12 BEINONHATE apupMETHUCCKUE OTIepalii ¢ PAMOHATEHBIMU U JICHCTBUTEILHBIMU
' YHUCIAMU
13 BhIMONHATS MPUOIMKEHHBIC BBIUUCICHHS, WCIOJB3Ys MpaBUia OKPYIJICHUS,
' JIeNIaTh IPUKHUJIKY U OLICHKY Pe3yJIbTaTa BRIYUCIICHUH
OneprpoBaTh MOHATUSMU: CTETICHb C LENBIM TIOKa3aTeleM, cTaHAapTHas Gopma
14 3aMKCH JICUCTBUTEIILHOTO YHCJIA, KOPEHb HATYpPaJIbHOM CTENEHH; HCIOJb30BaTh

NOAXOANIYI0  (OopMy 3amucu  JCHCTBUTEIBHBIX  YHCEN JUIS  PELICHHS
MPAKTUYECKUX 3a7a4 U NPEICTABICHUA JaHHBIX

OneprpoBaTh MOHATHSIMH: CHHYC, KOCHHYC W TaHTE€HC INPOHM3BOJBHOTO YIJIA;
15 HCIIOJIb30BaTh 3aMnch MIPOU3BOJIBHOTO yria gyepes oOpaTHbIe
TPUTOHOMETpPHUUECKHE (PYHKINU

2 ypaBHeHI/IH 1 HCPAaBCHCTBA

OmepupoBaTh TOHATHSAMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEIIOE,
21 paIoHaNbHOE, HpPALMOHATIBHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPAaBHEHUE

BrimonuaTe mpeoOpa3oBaHHS TPUTOHOMETPHUECKHX BBIPAKEHUH M perarb
TPUTOHOMETPUYECKUE YPABHEHUS

2.2

BeimmonuaTe mpeoOpa3oBaHUsl LENBIX, PAUUOHAIBHBIX W HPPALUOHAIBHBIX
2.3 BBIDAKEHUM W  pelaTb OCHOBHBIE THIBI  IENBIX, pAlUOHAIBHBIX U
HPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMCHSITL YpaBHCHUA U HCPABCHCTBA JIS1 PCUHICHHUA MATCMATHUYCCKUX 3ada4 U

24 < o
3aJad U3 pa3In4HbIX 00JacTell HayKU U peaabHOH KU3HU

25 MonenupoBath peanbHbIe CUTyallud Ha S3bIKE alreOpbl, COCTABIATh BRIPAKEHUS,




YpaBHCHUA, HCPABCHCTBA 110 YCJIOBUIO 3aJiadv, HCCICAOBATH ITOCTPOCHHBIC
MOZCIIU C UCIIOJIb30BAHUEM allliapara aﬂre6p1>1

3 OyHKMH U rpaduKu
OmneprpoBaTs TOHATUAMHU: (QYHKIHA, CHOCOObI 3amaHus (yHKIUH, 00JacTh
3.1 OTIpeNeNIeHHsT U MHOXKECTBO 3HaueHWi ¢(yHKumu, rpaduk (yHKOHUH, B3aMMHO
oOpatHble QpyHKIHN
32 OnepupoBaTh MOHSATHAMHU: YETHOCTh M HEYETHOCTh (DYHKIUH, HYIH (QYHKIUH,
' MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Ucnonb3oBaTh rpaduky GpyHKIUN 17151 pelIeHNs] ypaBHEHHHA
34 Crpouts W uuTaTh TpaduKN ITWHEHHONH (YHKINH, KBaIpaTHYHOW (YHKIIHH,
' CTETIEHHOH (PYHKIIMHU C LIEJIBIM TIOKa3aTelieM
Ucnonb3oBate rpaguku  GYHKUME A8 HUCCIEAOBAaHMS — IPOLECCOB H
35 3aBUCUMOCTEW MPH PEUICHUH 3aJad U3 JPYruX y4eOHBIX MPEeJMETOB M pPeatbHOH
XKHU3HH, BBIpaXaTh GOPMYJIaMH 3aBUCHMOCTH MEXAY BETHUYNHAMHU
4 Hayana maremaTiueckoro aHamamnsa
41 OnepupoBaTh  MOHATUSMH:  [OCJIENOBAaTENBHOCTb,  apuMeTHUecKass U
' reoMeTpryecKas IporpeccHu
42 OnepupoBaTh  MOHATUSAMH:  OECKOHEYHO  yObIBaromas  reoMeTpudecKas
' mporpeccusi, cyMMa OECKOHEUHO yOBIBAIOIIECH reOMETPHYECKON POTPECCHU
4.3 3amaBaTh NOCIEAOBATEILHOCTH PA3IMYHBIMHU CIIOCOOAMHU
44 Hcnonb3oBaTh CBOWCTBA MOCIEAOBATENBHOCTEH M NPOTPECCHH Uil peleHHs
' peanbHbBIX 3a7a4 MPUKIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTUKa
51 OnepupoBath MOHATUSIMHU: MHOKECTBO, OTIEPAIIMN HAI MHOKECTBAMU
59 Hcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIM amnmapar JJisi OIMUCAHUS pPeabHBIX
' MIPOLIECCOB U SIBJICHUH, PU PEIICHNH 337a4 U3 APYTUX YUEOHBIX IPEIMETOB
5.3 OnepupoBaTh MOHITUSMHE: ONIPEJIeNICHIE, TeOpeEMa, CIIEICTBHIE, JT0Ka3aTeIbCTBO
6 Teopust BepoATHOCTEH U CTATUCTHKA
6.1 UwuraTh U CTPOUTH TaOJIMILIBI U TUArPaMMBI
6.2 OnepupoBaTh TMOHATHSAMH: cpelnHee apudmMeTHueckoe, MeanaHa, HauOoJbIIee,
' HanMEHbIIee 3HAYCHNE, Pa3Max MAaCCHBA YHCIIOBBIX JaHHBIX
OneprpoBaTh MOHATHAMH: CIIyYalHBIM AKCHEPUMEHT (OIBIT) W CllydaifHOe
cOOBITHE, 3JIEMEHTapHOe COOBITHE (PJEMEHTAPHBIM HMCXOM) CIYy4YailHOTO OIBITA;
6.3 HaXOIWUTb BEPOSTHOCTH B OIBITaX C PABHOBO3MOXKHBIMH  CIIy4aiHBIMH
COOBITHSIMH, HAaXOIUTh M CpPaBHUBATh BEPOSTHOCTU COOBITHMIl B M3y4EHHBIX
CJIy4aiHbIX 3KCIIEPUMEHTaX
6.4 Haxomute u ¢GopMyaupoBaTh COOBITHSA: MEPECCYCHHE M OOBEAUHEHHE NAaHHBIX




COOBITHI, COOBITHE, NPOTHUBOIIOIOKHOE JAaHHOMY COOBITHIO; TOJb30BaThCS
auarpamMmmMaMu Diiepa U (OpPMYNOH CIIOKEHHS BEPOATHOCTEH INPH pelICHUH
3ajga4

OHGpI/IpOBaTL MOHATUAMU: YCJIOBHAsA BCPOATHOCTb, HCE3aBUCUMBIC CO6I)ITI/I$I;

6.5 HaXOAUTHh BEPOSITHOCTH C MOMOIIBIO IIPABUIa YMHOXKEHHS, C IIOMOIIbIO JEpeBa
CIIy4aifHOTO OIBITa
6.6 [IpumensTs KOMOMHATOPHOE MIPABUIIO YMHOXKEHUS MIPH PELICHUH 3a1a4
OneprpoBaTh TOHATUSIMH: HCIIBITAaHUE, HE3aBUCHMBIE WCIBITAHUS, CEpUS
6.7 UCHBITAHUH, yclexX M HeyAada,; HaXOIUTh BEPOSITHOCTH COOBITMII B cepuu
' HE3aBUCHMBIX HCIBITAHUN O TIEPBOTO yCIeXa, HaXOJUTh BEPOSITHOCTH COOBITHIA
B C€pUU UCHBbITaHUN bepHyu
68 OneprpoBaTh NOHATUAMU: CIydaiiHas BelIMYUHA, paclipe/ielieHne BEpOsTHOCTEMH,
' JuarpaMMa pacripeeIeHus
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUSIMU: TOUKA, IPAMasi, INIOCKOCTb
79 [IpuMeHsTh aKCHOMBI CTEPEOMETPUM M CIEICTBHA W3 HUX IPH PEIICHUU
' TEOMETPHYECKUX 3324
73 OmnepupoBaTh MOHATUSIMU: HapaJUIETbHOCTh M MEPICHIUKYISIPHOCTh MPSIMBIX U
' IUIOCKOCTEH
74 KnaccupunmpoBaTs B3aMMHOE paclOIOKEHHE MPAMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATHSIMM: JABYTPAHHBIA Yrojl, TpaHH ABYTPAHHOIO yria, pedpo
7.5 IOBYTPAaHHOTO yIJla, JUHEHHBIA Yrojl JABYIPaHHOIO Yrjla, TpajaycHas Mepa
JIBYTPAHHOTO yIJia
76 OnepupoBaTh MOHATUSMH: MHOTOIPDAaHHMK, BBIMYKJIBIH ¥ HEBBITYKJIBIH
' MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOIpaHHHUKA, MPaBUIIbHBIN MHOTOTpaHHUK
77 PacniozHaBaTh OCHOBHBIE BHIBl MHOTOTPAaHHHKOB (MHMpaMupia, Hpu3Ma,
' MIPSIMOYTOJIBHBIN MapajuIesienuIie]], Kyo)
KnaccugpunmupoBaTs MHOTOrpaHHUKH, BHIOMpAs OCHOBaHMS Ul KilACCHU(UKAIIMH
7.8 (BBIITyKJIBIE W HEBBINMYKJIbIE MHOTOIPAHHUKH, NPaBUIbHBIE MHOTOTPAaHHUKH,
MIpsIMBIE ¥ HAKJIOHHBIE TPU3MBI, TIApaJJIEICTUTIE/Tb )
7.9 OneprpoBaTh NOHATUSAMH: CEKYIIasl MJIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB
710 OOBSACHATH NPUHLIHUITBI HOCTPOCHUS CEYEHUI MHOTOTPAaHHUKOB, HCIIOJIb3YS METO.
' CJIEJIOB
CTpouTh ceueHHss MHOTOTPAaHHUKOB METOJOM CJIEJOB, BBINOJHSTH (BBIHOCHBIE)
7.11 TUTOCKUE YEePTEKH M3 PHUCYHKOB IPOCTHIX 00BEMHBIX (UTYp: BHJ CBEPXY, COOKY,
CHM3Y
Pemate 3amaum Ha HaxoXIEHHE IEOMETPUYECKUX BEIMYUH IO oOpaslaM HiH
7.12 QITOpUTMaM, IPUMEHSAS H3BECTHBIC AHAJIUTUYECKUE METOJbl IIPU PpELICHUU

CTaHAAPTHBIX MATCMATUYCCKUX 3a/la4 Ha BBIYHUCIICHUC paCCTOHHI/Iﬁ MCKAY ABYMS




TOYKaMH, OT TOYKH [0 HpHMOfI, OT TOYKHM [0 IUIOCKOCTH, MCKAY
CKpCHIMBAOIIIUMUCS IPAMBIMHA

7.13

Pemate 3amaun Ha HaXO0XXICHHUC reOMCTPUUCCKUX BCJIHNYUH I10 o6pa3uaM NI
aJIroputMaM, MNpUMCHAA M3BCCTHBIC AHAJIUTUYCCKUEC MCETOAbLI IIPpU PCHICHUN
CTaHJAPTHBIX MATEMAaTHYCCKHUX 3aJad Ha  BBIYHUCIICHHUE  YIJIOB  MCXKAY
CKpCIIMBAOIIUMUCA  TIPAMBIMH, MCKIAY HpHMOﬁ U IUIOCKOCTBIO, MCKAY
MJIOCKOCTAMHU, ABYTPAHHBIX YIJIOB

7.14

Brruucnate 00beMbl W IUIOMIAAM TOBEPXHOCTEH MHOTOIPAaHHHUKOB (MIPU3Ma,
nupamMuna) ¢ [OpUMEHEHHeM (OPMYJ, BBIUUCIATH COOTHOLICHHS MEXIY
IUIOINAASIMU TIOBEPXHOCTEH, 00beMaMH ITOJ0OHBIX MHOTOTPAHHUKOB

7.15

OneprpoBaTh MOHATUAMM: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh
CUMMETPUH, LEHTP, OCh U INIOCKOCTh CUMMETPUHN (PUTYPbI

7.16

UzBnekatrb, mnpeoOpa3oBbIBATE W HMHTEPIPETHPOBATH  WHPOPMALUIO O
IIPOCTPAHCTBEHHBIX F€OMETPUUYECKHUX (UTypax, IPEICTABICHHYIO Ha YepTekax U
pUCYHKax

7.17

[MpumensaTs reoMeTpryeckue (GakThl AL PEMICHUS CTEPEOMETPUYSCKHX 3ajad,
NPEATOIAralonX HECKOIBKO INAroB PpEIICHUS, €CIHM YCIOBUS IPHUMEHEHUS
3aJjaHbl B SIBHOW (hopme

7.18

[IpumensaTs  mpocTeiilide  mporpaMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPHUECKUX 3a/1ad

7.19

IIpuBoaUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KU3HHU,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUM B HCKYCCTBE

7.20

[IpuMmeHaTs mOMyYeHHBIE 3HAHUS Ha MPaKTHKE: AaHaJU3UPOBaTh pealbHbIE
CUTyallUl M MPHUMEHATh HM3y4YCHHBIE TOHATHS B IPOILECCE TOMCKA PEHIeHUS
MaTeMaTHYeCKH C(OPMYyIMpPOBaHHOH NpPOOIEMBbl, MOJEIUPOBATH peajbHbIE
CUTyalluM Ha S3bIKE TEOMETPHH, WCCIENOBATh IOCTPOCHHBIE MOJEIH C
WCTOJNB30BAaHNEM T'€OMETPUYECKUX IOHATHH W TeopeM, ammaparta aireOpsl,
pemaTth MpaKkTUYEeCKHE 3ajaud, CBS3aHHBIE C HAXOXKJIEHHEM TI'€OMETPHUYECKHX
BEITUYNH

ITpoBepsiembie areMenThI cogepkanus (10 kmacc)

Kon

IIpoBepsiemMblil 3JIEMEHT COJIEPIKAHUS

Yucia 1 BEIYUCIICHUS

11

Pamonaneable uncna. OOBIKHOBEHHBIE U AECATHYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
NEepUoINYecKie ApoOH. ApudMeTHyecKHe OIepalud C paldOHATBHBIMU YHCIIaMU,
MpeoOpa3oBaHUsl YWCIOBBIX BBIpaXeHWH. llpumeHeHne apoOell M MPOLEHTOB IS
pelIeHns IPUKIAAHbIX 3aJad U3 PA3INYHBIX OTpaciield 3HaHUHI U peabHON )KU3HU

12

JeiicTBurenpHble uncia. PalmoHansHble W UppalioHANbHbIE Yncia. ApHupMeTHIecKue
Olepaluy C JeHCTBUTEIBHBIMH 4YHCIaMu. lIpuOimmKeHHbIE BBIYUCICHHS, NpaBHIa
OKpPYTJICHHS, TPUKHUIKA U OLIEHKA Pe3yIbTaTa BEIYUCICHUI

13

Crerens ¢ OCJIBIM IIOKA3aTCJIICM. CTaH,I[apTHaH (bopMa 3alticu ﬂeﬁCTBHTCHBHOFO qucia.
Hcnons3oBanue HOILXOZ[SIIJ_[eﬁ (bOpMI:I 3alticu rI[CI\/JICTBI/ITCJ'ILHBIX qucela I pCIICHUS
MPAKTUYCCKHUX 3a1a4 U NPEACTABICHUA JaHHBIX




ApudmMeTnueckiii KOpeHb HaTypalbHOW creneHd. [ledicTBUS ¢ apuMeTHUECKUMH

14 o
KOPHSIMH HaTypaJbHOH CTETICHH
15 CuHyc, KOCHHYC W TaHT€HC YUCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHTE€HC
' YHCJIOBOTO apryMeHTa
2 VYpaBHEHHS U HEPABEHCTBA
2.1 TokmecTBa 1 TOKIECTBEHHBIE TIPEOOPa30BAHMS
29 [IpeoOpa3oBaHre TPUrOHOMETPUUIECKUX BbIpaskeHHH. OCHOBHBIE TPUIOHOMETPHUYECKHE
' (hopMyITBI
23 VYpaBHeHUE, KOpeHb ypaBHeHHMs. HepaBeHCTBO, pelleHHE HEpaBeHCTBA. Merton
' WHTEPBAaJIOB
24 Pemenwe 1menbix U IpoOHO-palliOHATBHBIX YPaBHEHUH 1 HEPABEHCTB
25 Pemmenue nppaioHanbHbIX YpaBHEHUH U HEPABEHCTB
2.6 Pemenne TpuronoMeTpuuecKrux ypaBHEHUH
27 [IpumeneHnne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a7ad U 3a1ad U3
' Pa3NUYHBIX 00JacTell HAYKH U peallbHON KU3HU
3 OyHKIUN U rpaduKu
31 Oynknus, cnocoObl 3amanus (QyHknuu. ['paduk ¢yskum. B3aumHo oOparHBIE
' GyHKIIH
32 Ob6nacte omnpeneneHuss W MHOXECTBO 3HaueHWd QyHkouu. Hymm  ¢QyHknmm.
' [IpomexyTkH 3HAKOIIOCTOAHCTBA. YeTHbIE 1 HeueTHbIE (DYHKINN
33 CrenenHast GYHKIUSI C HATYpaIbHBIM M IIEJIbIM ToKa3zaresneM. Ee cBoiicTBa u rpaduk.
' CoiicTBa 1 rpaduK KOpHS N-0i CTENeHN
3.4 TpuroHomerpuueckas OKpPYXHOCTb, OMNpEACICHUE TPUTOHOMETPHUYECKHX (DYHKIIUH
' YHCIIOBOrO apryMeHTa
4 Hauana maremMarnueckoro aHaiausa
41 [ocnenoBarensHOCTH, CcHOCOOBI  3allaHMs  IOCTE/OBATENLHOCTEH. MOHOTOHHBIE
' MOCIIE0BATEIEHOCTH
Apudmernyeckass W = TEOMETpUYECKass IPOrpeccHd. beckoHewHO  yObIBaromas
42 reoMerpuyeckas mporpeccusi. Cymma OecKOHEUHO YOBIBAaroImIeld TeOMETPHUYECKOM
' nporpeccun. @opMyna cI0KHBIX MPOLEHTOB. Mcmonp30Banne Nporpeccuu Ui peleHus
peaNbHBIX 33j1a4 MPHUKIIAJHOTO XapaKkTepa
5 MHokecTBa U JIOTUKA
MHOXeCTBO, olepaliiy HaJl MHOKecTBaMH. J{marpammer Diinepa - Benna. [Ipumenenue
5.1 TEOPETUKO-MHOXXECTBEHHOTO arnmapara AJisl ONHUCaHHs pealibHBIX MPOLECCOB U SIBICHUM,
[IPU PEIIEHUN 3a7a4 U3 Jpyrux y4eOHbIX IPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, JOKA3aTEIBCTBO




Teopust BepOSTHOCTEHN U CTATUCTUKA

6.1

[Ipencrarnenne MaHHBIX C MMOMOIIBIO TaOmwIl u auarpamMMm. CpemHee aprudMeTHUECKOE,
MeJaHa, HauOOoJIbIIIee W HauMEHbBINeE 3HAYCHHS, pPa3Max, JHUCIEPCHS U CTaHIapPTHOCS
OTKJIOHCHHE YHCIIOBBIX HAOOPOB

6.2

CrydaiiHble 3KCTIEPUMEHTHI (OMBITHI) U CIydailHbIE COOBITHS. DJIeMEHTAapHbIE COOBITUS
(ucxompl). BeposiTHOCTH ciyyaifHOTO COOBITHS. BIM30CTh 4YacTOTBI M BEPOATHOCTH
coObIThii. CrnydaiiHble ONBITHI C PABHOBO3MOMKHBIMH 3JIEMEHTapHBIMH COOBITHSMU.
BeposiTHOCTH COOBITHI B OMBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMH

6.3

Omeparil Haa COOBITHSAMM: TIepeceUdcHIe, 00beINHEHNE, TIPOTHBOIOIOKHBIEC COOBITHS.
Huarpammel Ditnepa. @opMyna ClI0kKeHHUs BEPOATHOCTEN

6.4

VYcnoBHast  BEpOSATHOCTb.  YMHOXEHHE  BeposTHOCTEed.  [epeBo  ciaywyalHOro
akcriepuMenTa. @opmyiia monHo# BeposiTHocTH. HezaBucuMbie COOBITHS

6.5

Komb6unaroproe npaBuino ymHoxxeHus. [lepectanoBku u pakTopuan. Ynucino coueTanui.
Tpeyronbuuk [Nackans. @opmyna OuHoma HetoToHa

6.6

bunapusiii crmydaiiHplii ONBIT (WCTIBITaHWE), ycrmeX W Heydada. HesaBucumble
HUCIIbITaHUA. CCpI/Iﬂ HE3aBUCHUMBIX MCIBITAaHUN J10 IICPBOTr'o ycCriexa. Cepml HE3aBHCHUMBIX
ucnblTanuil bepHyn

6.7

Crnyuaiinas BenuuuHa. Pacmpenenenue BeposTHOCTeH. [[uarpamMma pacmpeneneHus.
[Tpumeps! pacnipeneneHnii, B TOM YUCIie TEOMETPUIECKOE M ONHOMHAIBHOE

I'eomerpus

7.1

OcHOBHbIE TOHATHS CTE€peOMETpUH. Touka, mpsAMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsTe 00 aKkCHOMAaTHYECKOM MOCTPOEHUHM CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUHU U
CIIEJICTBHS U3 HUX

7.2

B3auMHOe pacnosokeHue MpsMbIX B IIPOCTPAHCTBE: MIEpECEeKaroLUecs, ITapajuleibHble U
CKpeluBatolecs npsmeie. [lapannenbHOCTh IPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE:
napajjienbHble  OpsMbIE B IPOCTPAHCTBE, MApalIeIbHOCTh  TPeX  MPSIMBIX,
MapajuIeTbHOCTh MPSAMOM M MJIOCKOCTH. YTJIBI C COHANpPaBICHHBIMH CTOPOHAMH, YTOJ
MEXAy TMpsMBIMH B TMpocTpaHcTBe. [lapayuienbHOCTh IJIOCKOCTEH: MapaslieNbHbIe
IUIOCKOCTH, CBOWCTBAa NapajuleNbHbIX IUIockocTeil. Ilpocreiiine mpocTpaHCTBEHHBIE
(urypsl Ha IUIOCKOCTH: TETPa3p, KyO, napajuieenune]l, IOCTPOSHHE CEUCHUI

7.3

[lepneHauKyIApHOCT, TPAMOM M IUIOCKOCTH: TEPNEHOUKYJSpHBIE TIPSMBIE B
MIPOCTPAHCTBE, MPSMBIE MapalIeNbHBIE W NEPHEHIUKYISPHbIE K IUIOCKOCTH, MPU3HAK
NEPIEHAUKYIISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpEMa O MPSMOM MEpPHEHIUKYISIPHON
IJIOCKOCTH. YTJBI B IPOCTPAHCTBE: Yrojl MEXAY MPsIMON M IUIOCKOCTBIO, IBYTPaHHBIN
yroJl, TMHEWHBIN yroa AByrpaHHoOro yria. [lepneHaukynsp M HakJIOHHBIC: pacCTOSHUE
OT TOYKH JI0 TIOCKOCTH, PACCTOSTHHE OT MPSAMOM /0 TTOCKOCTH, MPOEKIH (PUTyphl Ha
IJIOCKOCTh. [lepreHIuKyIsIpHOCTh IIJIOCKOCTEN: MNPU3HAK NMEPHNEHAMKYJISIPHOCTH NBYX
mockocTel. TeopeMa o Tpex nepneHauKyIspax

7.4

[lonsTHE MHOTOTpAaHHWKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIMTYKJIBIE U
HEBBHIMYKJIbIE MHOTOTPaHHHWKH, pa3BepTKa MHOTOTpaHHHMKA. [lpu3ma: n-yrompHas
Mpu3Ma, TPAaHW ¥ OCHOBAHHUS MPU3MBI, TIpsiMasi M HAKJIOHHAsI IPU3MBI, OOKOBas U TOJTHAS
MOBEPXHOCTh TNpHU3MBL. [lapannenenunen, NpsSMOYTONBHBIN MapajuleJeNuIe]] U ero
cBoiicTBa. [Tupamuma: n-yroyibHas nupaMua, TpaHH U OCHOBaHUE MTUPAMHUIBI, OOKOBAs U
MOJIHAS TIOBEPXHOCTh IMMHPAMUJIbI, MPaBHIIbHAS M YCEYCHHAs NUpaMuia. DJIECMEHTHI




mpu3Mbl W mmpamunabl. [IpaBUibHBIE MHOIOTPaHHUKU: TIOHATHUE IPABUIIBHOTO
MHOTOTpaHHWKa, MpaBWIbHAS TpH3Ma U MpaBWIbHAs TNUPaMUAa, [PaBUIbHAS
TpeyrojbHasl MHpaMHUIa U MPaBHIBHBIA TeTpasap, Ky0. [IpencTaBienue o mpaBHIIBHBIX
MHOTOTPaHHUKAX: OKTadIp, A0AeKadAp U ukocadap. CeueHus NpU3Mbl U MUPAMU/IBL
CuMMeTprs B TPOCTPAHCTBE: CHMMETPHS OTHOCHUTEIFHO TOYKH, MPSMOM, TIIOCKOCTH.
7.5 OJeMeHTbl  CHMMMETPHM B NHUpaMHUIaX,  [apajulelenunenax,  MPaBUIBHBIX
MHOTOTpaHHUKAX
Brruncnenue 3n1eMeHTOB MHOTOTPaHHUKOB: pedpa, TnaroHand, yrisl. [1nomans 6okoBoi
MOBEPXHOCTH U TIOJIHOM MOBEPXHOCTH MPSMOU TPU3MBI, IJIOMIAb OCHOBAaHUH, TEOpEMa O
7.6 OOKOBOM IMOBEPXHOCTH TpsAMOW mpu3Mbl. Ilnomaasr OOKOBOW TOBEPXHOCTH |
MMOBEPXHOCTH TPAaBHIBHOW MHPAMH[BI, TEOpeMa O IUIOIMAIN YCEUCHHON IHUpPaMUIbI.
[Nonsitne 06 oobeme. OOBEM MUPAMHIBI, TIPHU3MBI
77 [lomo6upie Tema B mpocTpaHcTBe. COOTHONICHUS MEXAY IUIOMANSIMU TOBEPXHOCTEH,
' 00beMaMH OJAO0HBIX TEII
[IpoBepsiembie TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBarenbHO# mporpamMmsl (11 kiacc)
Kon [IpoBepsiemble IpeAMETHBIE PE3yIBTATHl OCBOCHHUS OCHOBHOW 00pa3oBaTenbHON
MIPOBEPSIEMOT0O MIPOrPaMMBbI CPEITHETO O0IEro 00pa3oBaHus
pe3ynbTaTa
1 Yucna 1 BBIYUCIIEHUS
OneprpoBaTh MOHATUSMU: HATypajbHOE, IIEJI0€ YHCIIO; UCIOIB30BaTh MPU3HAKH
1.1 ACIIUMOCTU MLCJIbIX YHCEJI, Pa3JIOKCHUC YHCIa Ha MPOCTBIC MHOXHUTCIN JIA
penieHus 3aaa4q
1.2 OrnepupoBath MOHSATUEM: CTETICHB C PAIMOHAIBHBIM TIOKa3aTeIeM
13 OneprpoBaTh MOHSATHAME: JOTapudM dUYUCIA, JECATHYHBIE M HATypallbHBIC
JorapuQmbl
2 YpaBHEeHHS 1 HEpPABEHCTBA
[IpumensTh cBoiicTBa cTemeHU Ui MpeoOpa3oBaHUs BBIPAKEHUH, ONEPHUPOBAThH
2.1 MOHATHUAMM: IIOKA3aTCJIbHOC YPAaBHCHUC U HEPABCHCTBO, PEIIATh OCHOBHBIC THUIIBI
II0Ka3aTCJIbHBIX ypaBHeHI/Iﬁ " HEPABCHCTB
BeimonHAT,  mpeoOpa3oBaHMsl  BBIPQKEHUWH,  COAEpKalluX  JIOrapuQMsr;
2.2 OTIepUPOBATH MOHATUSAMHU: JIOTApU(PMIUECKOE YPaBHEHNE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ THIIbI JJOrapu(PMUIECKUX YPaBHEHUI 1 HEPABEHCTB
23 HaXO}II/ITL PEUICHUA HpOCTeﬁMHX TPUTOHOMETPHUYCCKHUX HEPABCHCTB
24 OneprpoBaTh TOHATHUSIMH: CHCTEMa JIMHEHHBIX ypaBHEHUH W €€ pelIeHHe;
' HCIIONB30BaTh CUCTEMY JIMHENHBIX YPABHEHUH JUIsl pELICHUS IPAKTUUYECKUX 3a1a4
25 Haxonute pemreHuss NpOCTEMIIMX CHCTEM M COBOKYIHOCTEH pPALMOHAIBHBIX
' ypaBHEHUI 1 HEPABEHCTB
2.6 MonenupoBath peanbHbIe CUTyalluy Ha S3BIKE alreOpbl, COCTABIATh BHIPAKEHUS,




YpaBHCHUA, HCPABCHCTBA W CHUCTCMbLI IO YCJIOBHIO 3aJda4du, HUCCICAOBATb
MOCTPOCHHLBIC MOACIIN € UCITOJIL30BAHUEM allllapaTa a.nre6pLI

3 OyHkyu U rpaduku
OnepupoBaTh  MOHATUSAMM:  Hepuoguueckas  (QyHKUUS,  IPOMEXYTKU
31 MOHOTOHHOCTH (YHKIHMH, TOYKH JKCTpeMyMma (yHKOHMH, HauOojbllee H
' HaMEHbIIee 3Ha4YeHUs (YHKOIMM Ha MPOMEXKYTKE; MCHONb30BaTh X LIS
rccienoBanus QYHKITUH, 3aJaHHOU TpaduKOM
OnepupoBaTh MOHATHSMHU: TpadUKH MOKa3aTeNbHOH, JOrapu)MUUECKOn U
3.2 TPUTOHOMETPUUECKUX (PYHKIMH; N300paXkaTh UX HA KOOPJMHATHOM IUIOCKOCTH U
HCTONB30BaTh IS pelICHHs ypaBHEHUH 1 HEPaBEHCTB
33 N3o0paxars Ha KOOPAWHATHOHM IIOCKOCTH TpadWKH JIMHEHHBIX YpaBHEHUH H
' WCTIONB30BaTh UX JJISl pEIICHHS CHCTEMBI INHEWHBIX YpaBHEHUH
3.4 Ucnonb3oBath rpaguku  GYHKUME A8 HUCCIEAOBAHMS — IPOLIECCOB U
' 3aBUCUMOCTEN U3 IPYTUX y4eOHBIX JUCIUILINH
4 Hauana maremarndeckoro aHanusa
OmnepupoBaTh MOHATUSIMH: HENpepbIBHAS (QYHKUMS, NPOW3BOAHAS (DYHKIMH;
41 WCTIONIE30BaTh TEOMETPUYECKH W (PU3MYECKHHd CMBICT TPOU3BOJHOW IS
peleHus 3a1a4y
492 Haxonute mpousBoAHbIE 37E€MEHTapHBIX (YHKUWH, BBIYUCISATH IPOU3BOAHBIC
' CYMMBI, IPOU3BEICHUS, YACTHOTO (PYHKIIHHA
43 Hcnonb30BaTh NPOU3BOAHYIO JUISL MCCIIENOBAHMS (YHKIMM Ha MOHOTOHHOCTH U
' AKCTPEMYMBI, IPUMEHSTh PE3YJIbTaThl HCCIEAOBAHHS K TIOCTPOCHUIO rpaduKoB
44 Hcnonb3oBaTh MPOM3BOAHYIO JUISI HAXOXKACHUS HAWIYYIIEro peIleHUs B
' MPUKIIAIHBIX, B TOM YHCIIE COMAIbHO-DKOHOMUYECKHUX, 3a/1a4ax
45 OnepupoBaTh  MOHATHSAMHU:  TEpBOOOpa3Hasi W HMHTErpajg;  I[IOHUMAThb
' reoMeTprUecKrid U (PU3NYECKU CMBICIT HHTETpaa
16 Haxonuts nepBooOpas3Hble 37€MEHTapHBIX (QYHKLHMHA, BBIYUCISATH MHTETpajl MO
' dhopmyne Hrrotona - Jleiibania
47 Pemrate mpuknazHele 3amaud, B TOM YHCJIE COLUAIBLHO-PKOHOMHYECKOTO H
' (hm3nueckoro xapakrepa, CpeCcTBAMH MaTeMaTHYECKOTO aHAIH3a
5 Teopust BepoATHOCTEH U CTATUCTHKA
51 CpaBHUBATbh BEPOSITHOCTU 3HAYEHHUI CIlydyailHOM BEJIMYMHBI 1O pacIpelesIeHHIO
' WM C TIOMOIIBIO AUarpaMm
OmnepupoBaTh MOHSATHEM MAaTEMaTHYECKOTO OXHIAHUS, NPUBOAUTH MPUMEPHI
5.2 TOro, KakK NPUMEHSETCS MaTeMaTHYECKOE OXKUAAHUE CIy4alHOW BEJIMYMHBI,
HAXOJIUTh MaTeMaTHYECKOE 0XKHUJAHHUE 10 JAHHOMY paclpeelIeHHIO
5.3 Hmets npeacraBieHne 0 3aKOHE OOJIBIINX YHCET
5.4 Wmets npeacraBiieHre 0 HOPMAJIBLHOM pacipeelieHU!




I'eomeTpus

OneprpoBaTh TOHATHUSAMH: [WIMHIPHYECKAs TOBEPXHOCTh, OOpasyromme

6.1 UWINHAPHYECKOH  MOBEPXHOCTH,  LWIMHAP, KOHHYECKAas  MOBEPXHOCTH,
00pa3yrolne KOHMUECKOH MMOBEPXHOCTH, KOHYC, cepruieckas IOBEPXHOCTh
6.2 PacnioznaBath Tena BpameHus (LAIMHAP, KOHYC, cdepa u map)
6.3 OOBSCHATH CIIOCOOBI MTOMYYCHUS TEN BPALICHUS
6.4 Kiraccudumuposats B3anMHOE pacnoiioskeHue chephl U MIIOCKOCTH
OnepupoBaTh MOHATUSIMH: HIAPOBOM CETMEHT, OCHOBaHHME CETMEHTa, BBHICOTA
6.5 CerMEHTa, IApOBOM CJIOW, OCHOBAHUE ILIAPOBOIO CJIOSI, BHICOTA IIAPOBOTO CIIOA,
IApOBOM CEKTOP
6.6 Brruucnate 00beMbI M IUIOLIAIN [TOBEPXHOCTEH TeJ BPALICHUS, T€OMETPUIECKUX
' TeN ¢ IpUMeHeHHeM (QopMyIT
6.7 OmnepupoBaTh MOHSATHAMHU: MHOTOTPAHHHK, BIIMCAHHBIA B cdepy U ONUCAHHBINA
' okolo cepsl, cepa, BimcaHHAsi B MHOTOTPAHHUK WJIH TEJIO BPALCHHS
6.8 BbIunCnAT COOTHOIIGHWSI MEXIy IUIOIIAASAMHU IIOBEPXHOCTEH M oO0beMamu
' HOXOOHBIX TEIT
6.9 U3o0paxkats wn3ydaemble QUIYpHl OT PYKH M C TPUMEHEHHEM IIPOCTHIX
' YEepPTEKHBIX HHCTPYMEHTOB
6.10 BoimonHATh (BBIHOCHBIE) IUIOCKHE YEPTEXH W3 PUCYHKOB NPOCTBHIX OOBEMHBIX
' ¢uryp: Buz cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHUS TeJ BPAILCHHS
U3Bnekatrb, WHTEpHpeTHpOBaTH M  NpeoOpa3oBbBIBaTH  MHPOpMAIHMIO O
6.11 MIPOCTPAHCTBEHHBIX F€OMETPUUYECKHUX (UTypax, IPEICTABICHHYIO Ha YepTekax U
pHUCYHKaxX
[IpumensTs reomerpuueckue (hakThl Uil PELICHHUS CTEPEOMETPHUUECKUX 3ajad,
6.12 MPEIoNaralonIuXx HECKOJBKO IIaroB pPEUICHUs, €CIU YCIOBUS TMPUMEHEHHS
3aJaHbl B IBHOW opme
6.13 OneprpoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BrImonHATE JeMCTBUS CIOXKEHUS] BEKTOPOB, BHIYMTAHHS BEKTOPOB M YMHOKECHHUS
' BEKTOpPA Ha YKCII0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIaJat0T
6.15 [IpuMensTH NpaBUIIO NMapaIeNenuIeia IPH CI0KEHUH BEKTOPOB
OnepupoBaTh NOHSATHAMHU: AEKAPTOBBl KOOPAMHATHI B NPOCTPAHCTBE, BEKTOP,
6.16 MOJlyJlb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YTOJ MEXIY
' BEKTOpaMH,  CKaJISIPHOE  IPOU3BEJCHUE  BEKTOPOB,  KOJUIMHEApHBIE |
KOMILJIaHApPHbIE BEKTOPHI
HaxomuTh cymMMy BEKTOPOB W TIPOM3BEJCHHE BEKTOpAa Ha YHCIIO, YrOJ MEXIy
6.17 BEKTOpaMH, CKAJSIPHOE TMPOHM3BEIEHHE, pACKIaIbIBaTh BEKTOP 10 JBYM
HEKOJUTMHEAPHBIM BEKTOpam
6.18 3amaBaTh IUNIOCKOCTh YPaBHEHUEM B AEKAPTOBOW CHCTEME KOOPIUHAT




Pemarts HpOCTefIH.IHC TCOMCTPUUCCKUC 3ajadid Ha I[MPUMCHCHUC BCKTOPHO-

6.19
KOOPAWHATHOTO METOIa
Pemate 3agaun Ha HOKa3aTeIbCTBO MaTEMAaTHYECKUX OTHOIICHUH M HAXOXICHHE
6.20 reOMETPUUYECKHUX BEIMYHH 1O 00pa3liaM WM allfOpUTMaM, IPUMEHSSI U3BECTHBIC
METOZBI IIPH PELICHUH CTaHIAPTHBIX MAaTEMaTUYECKUX 3a1a4
6.21 [lpumensTe  mpocTedimide  mporpaMMHBIE  CPEACTBA M BJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PELIEHUH CTEPEOMETPHUECKHUX 3a1a4
6.22 [IpuBomMTH TpUMEPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEW B MPHUPOJE M JKU3HHU,
' pacro3HaBaTh NPOSABICHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE
[IpuMeHsTH TONyYeHHBIE 3HAHWS Ha TMPAKTUKE: AaHAIM3UPOBAaTh peajbHbIC
CUTyallud W NPUMEHATh W3yYCHHbIE IOHATHS B MPOLIECCE IMOUCKA PEICHHS
MaTeMaTHYeCKH C(OpMyIHpOBaHHONH MNpPOOIEMBbI, MOJEIUPOBATH peajbHbIC
6.23 CUTyallUM Ha SI3bIKE TEOMETPHUH, HCCICIOBATh IOCTPOSCHHBIE MOACIH C
HCIONB30BaHUEM TI'€OMETPUYECKHUX IIOHATHM M TeopeM, ammaparta aireOpsl,
pemaTh NpaKkTHYECKHE 3aJauyd, CBA3aHHBIE C HAXOXKICHHEM TI'€OMETPUYECKUX
BEJIMYNH
[TpoBepsiembie aneMeHThI cogepskanus (11 kiacc)
K IIpoBepsieMblii 31EMEHT COAECPKAHUS
Oon
1 Uwicna v BEIYHACICHUS
11 HarypanbHbie u nensie uncna. [IpusHaku AeTMMOCTH LEIBIX YHCEI
1.2 Crenens ¢ pallMOHAIBHBIM TIOKa3aTeneM. CBOWCTBA CTETIEHU
1.3 Jlorapudm uncna. [lecsiTuuaple 1 HATypallbHBIE JOTapUBMBI
2 VYpaBHEHHS U HEPABEHCTBA
2.1 [IpeobOpazoBaHue BBIpaKEHUH, COJIEPIKAIIHIX JIOTAPUPMBI
2.2 [IpeobOpazoBaHue BEIpaKEHUH, COJIEPKAIIMX CTENCHU C PAIMOHAIBLHBIM TTOKa3aTeleM
2.3 [IpuMeps! TPUTOHOMETPUUECKHX HEPABEHCTB
24 [lokasarenbHble ypaBHEHUs 1 HEPABEHCTBA
25 JlorapupmMudeckre ypaBHEHHUS 1 HEPABEHCTBA
26 CucteMbl JTHHEHHBIX ypaBHEHHH. PeleHne mpuUKIaaHBIX 3a1ad C IMOMOILIBIO CHCTEMBI
' JTUHEHHBIX ypaBHEHUHA
2.7 CucTeMbl ¥ COBOKYITHOCTH PallHOHAJILHBIX YPaBHEHHH U HEPABEHCTB
28 [IpumeneHnne ypaBHEHHI, CHCTEM M HEPABEHCTB K PELICHUIO MaTeMaTHYECKHX 3alad U
' 3aJa4 U3 pa3InvHbIX 00JlacTell HAyKH U peaqbHOM KU3HH
3 Oynknuu U rpaduku
31 Oynkrusa.  [lepuomnueckne  ¢GyHKIuU. [IpOMEXyTKH MOHOTOHHOCTH  (DYHKITHH.

MaxkcumyMbl 1 MUHUMYMBI QyHKIMU. HanOonbiee n HauMeHblIee 3HaYeHUE (DYHKIUU




Ha OIPOMCIKYTKC

3.2 Tpuronomerprueckre GyHKIIUH, UX CBOWCTBA U TpadUKu
3.3 [lokazarenpHas u nmorapudpmudeckast QyHKIHUN, HX CBOWCTBA U TpaduKu
3.4 HUcnonb3oBanue rpagukoB QyHKIMIA A pEIICHUS YPaBHEHUHN U IMHEWHBIX CUCTEM
Ucnonb3oBanue rpagukoB GyHKUMN A MCCIENOBAaHHUS MPOLECCOB M 3aBHCUMOCTEH,
35 KOTOpPBIC BO3HHUKAIOT MPU PELICHUH 3a1ad U3 APYrHX Y4eOHBIX MPEIMETOB U PealbHON
KHU3HU
4 Havana maremaTnueckoro anaiamnsa
4.1 HenpepeiBabie ¢pyHKInU. MeTon MHTEPBAIOB JJIs PELICHUS] HEPABEHCTB
4.2 [IponsBognast pyrkmuu. ['eomeTprudeckuii u GU3NIECKUI CMBICT TPOU3BOTHON
43 [IpousBoaHbIe meMeHTapHBIX GyHKIUHA. DOPMYIIBI HAXOXKACHUS TPOU3BOJHON CYMMBI,
' MIPOM3BEIEHUS M YaCTHOTO (PyHKIH
[lpumeHenne mNPOM3BOMHOW K HCCICNOBaHUIO (QYHKIOMA HAa MOHOTOHHOCTH U
4.4 aKkcTpeMyMbl. HaxoknmeHue HamOONBIIET0 M HAWMEHBIIEr0 3Ha4YeHWs (QyHKIUM Ha
oTpe3Ke
45 [Ipumenenne mpon3BOIHOW Al HAXOXKICHHUA HAWIYYIIErO PEIICHHS B IPUKIATHBIX
' 3ajauax, U OTpeesieHHs CKOPOCTH Ipoliecca, 3aaHHOr0 (POPMYJIOH MK TpaduKoM
4.6 [lepBoobpaznas. Tabnuia mepBooOpa3HBIX
47 Wnterpan, ero reomerpudeckuii u (U3UYECKUi CMBICI. BblumcieHue nHTErpana 1o
' thopmyne HrroToHa - JleliOHuIa
) Teopus BEposSTHOCTEH U CTaTUCTHKA
UncnoBble XapaKTEPUCTUKH CIy4YallHBIX BEJIMYMH: MaTeMaTH4ecKoe OXKUIAHHE,
JMCIIEpCusl M CTaHAApPTHOE OTKJIOHeHHe. [IpuMepsl mpuMeHeHHs MaTeMaTHYeCKOTro
51 OKHJAHUs, B TOM 4YHCIE B 3aJadax W3 IIOBCEIHEBHOH XHM3HM. MaTeMaTHyecKoe
' OKUJaHWE OWHAPHOW CJIy4alHOM BEJIMYMHBI MareMaTHYeCKOe OXHIAHUE CYMMBI
CIIy4allHBIX BENUYMH. MaTeMaTH4ecKoe OXHAAHUE U TUCIEPCUS T€OMETPUYECKOrO U
OMHOMUAIIBHOTO paclpeIeIeHUH
52 3aKoH OONBIINX YHCEN U €T0 POJIb B HayKe, MPHUpoe U obmecTBe. BrIOOpoUHBIi MeTO
' HCCIIeI0BaHUN
[IpuMeps! HENPEPBIBHBIX COy4YalHbIX BeJWYUH. [IOHATHE O TUIOTHOCTH paclpereieHus.
5.3 3ajaud, NPHUBOAAIIME K HOPMaIbHOMY pacnpeaencHuro. [loHstne o HopMalbHOM
pacnpezneneHun
6 I'eomeTpus
Hunuaapuyeckass TOBEPXHOCTb, OOpPa3yIolIHe NHIMHIPHYECKON ITOBEPXHOCTH, OCh
6.1 UWINHIPUYECKOH TOBepXHOCTU. LluauHAp: ocHOBaHUST M OOKOBas IOBEPXHOCTB,
o0pasymolias 1 oCh, IOl OOKOBOM 1 MOJHON OBEPXHOCTH
6.2 Konnueckass moBepxHOCTh, 00pa3yiolire KOHUYECKOW MOBEPXHOCTH, OCh M BEpLIMHA

KOHMYECKOH TOBepXHOCTH. KoOHycC: OCHOBaHWE W BepIIUHA, OO0pasymmas H OcCh,




miomanab OOKOBOI M ITOJHOM MMOBCPXHOCTHU. VceueHHbBIN KOHYC! 06pa3y10ume " BBICOTA,
OCHOBAaHHMS U OOKOBas IMOBCPXHOCTDH

Coepa u map: 1EHTp, paauyc, AUAMETp, IUIOLIAJb MOBEpXHOCTH chepsl. B3aumuoe

6.3

pacnonoxenue chepbl ¥ IIIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe, IIomanb chepsl
6.4 N3o0paxeHnue Ten BpalleHusI Ha TNIOCKOCTH. Pa3BepTka WIMH/pa U KOHYCa
65 KoMmOvHanuu Tenm BpallleHHS W MHOTOTPAaHHHUKOB. MHOTOTpAaHHUK, OIMCAHHBINA OKOJIO

C(l)epbl, C(pepa, BIIMCaHHAsA B MHOTOTPaHHUK, UJIW TCJIO BpAIICHUA

[Tousstne 00 oOBemMe. OCHOBHBIE CBOWMCTBA 00BEMOB Tel. Teopema 00 oOBeme
6.6 OPSMOYTOJIFHOTO TMapaiJieNienuiieia U cueAcTBusi u3 Hee. O0beM LUIMHIpPA, KOHYcCA.
O6bem mapa u miomaas chepol

[MomoOubIe Tenma B mpoctpaHcTBe. COOTHONICHUS MEXKAY IUIOMAASMU TIOBEPXHOCTEH,

6.7
o0BeMaMu TTOTOOHBIX Tell
68 Ceuenus wwiuHApa (MapauieIbHO W TEPICHIUKYJSIPHO OCH), CEUCHHs KOHyca
' (TmapannenbHOE OCHOBAaHUIO M MPOXO/IAIIEe Yepe3 BEPIINHY), CEUSHHS 1apa
Bextop Ha miockoctd u B mpocTpaHcTBe. CIOXKEHHE U BBIYUTAHHE BEKTOPOB.
6.9 YMHOKEHHEe BEeKTOpa Ha 4YHcio. PasnmokeHue BEKTOpa IO TPEM HEKOMILTAHAPHBIM
' BekTopam. lIpaBuino mapamrenenwmnena. PemieHue 3amad, CBS3aHHBIX C NMPUMEHEHHUEM
IIpaBUJI IEUCTBUM C BEKTOpaMU
[IpsmoyrompHass cucTeMa KOOpPIWHAT B TpocTpaHcTBe. KoopawHatel BekTOpa.
6.10 [Ipocreitmue 3amaun B KOOpAMHATAX. YTOJN MEXAy BekTopamu. CKalspHOE

IMPOU3BCACHUC BEKTOPOB. Brruncienue YIJIOB MCXKAY IMpAMBIMA W IINIOCKOCTAMM.
KOOpHHHaTHO-BeKTOpHLIﬁ MCTOJ IPpH PCHICHHUU I'COMETPHUYUCCKUX 3adav

112.10. dns mpoBeaeHUs €AMHOTO TOCYJApCTBEHHOTO 3K3aMEHA MO0 MaTeMaTHKE
(mamee - EI'D mo MareMaruke) HCIONB3yeTCs TMepedeHb (KoauduxaTop)
MIPOBEPSAEMBIX TPeOOBAaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
IPOrpaMMBbI CPEAHETO O0IIEro 00pa30BaHMs U SJIEMEHTOB COJIEPKAHUSI.

[IpoBepsiembie Ha EI'D mo maremaTuke TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeILHON MPOrpaMMbl CPEIHEro 00IIero 00pa3oBaHus

Kon [IpoBepsiemble TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHUS OCHOBHOU
MIPOBEPSIEMOTO o0pa3oBaTenbHON MPOTpaMMbI CpEAHETo 00IIero 00pa3oBaHUs
TpeboBaHWs
1 Brnagenne meromamMu JOKa3aTeNbCTB, AJTOPUTMAMU PEIICHUS 3a/lady, yMEHHUE

(hopMynmupoBaTh W ONEPHUPOBATH MOHATHAMU: OIpEEICHNE, aKCHOMa, TeOpeMa,
CJIE/ICTBUE, CBOWCTBO, MPHU3HAK, JOKA3aTeHLCTBO, PABHOCUIIbHBIE ()OPMYIIUPOBKH;
OpPUMEHSTh UX; YMeHue (OpMynHpoOBaTb OOpaTHOE U IPOTHBOIOIOKHOE
YTBEpXK/ICHNE, MPHUBOAWTH TMPUMEPbl U KOHTPIPHUMEPHI, HCIOIB30BaTh METOH
MaTeMaTHYECKON MHIYKLUY; IPOBOAUTH JIOKA3aTENbHBIE DPACCYXKICHUS IpU
pEIIeHNN 337a4, OILCHWBATh JIOTHYECKYIO MPAaBHJIBHOCTh pacCyKIEHUil; yMeHue
ONEepUpOBaTh IMOHATHAMHU: MHOXECTBO, IIOAMHOXKECTBO, OINEpaluyd  Hajl
MHOXECTBAaMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH ammapar Juis
OIMCAHMUS PeaJIbHBIX [IPOLIECCOB U SIBICHUN U IIPU PELICHUH 3aJ1a4, B TOM YHCIIE U3




JOpYTUX Y49eOHBIX MPEeIMETOB; YMEHHE ONEPUPOBATH MOHATHAMHU: rpad, CBI3HBINA
rpad, nepeBo, HUKI, rpad Ha MIOCKOCTH; YMEHHE 33/1aBaTh U OMUCHIBATH Ipadbl
Pa3NUYHBIMU CIIOCOOAaMU; UCIOIB30BaTh rpadbl IPU PELLICHUH 33124

YMeHue onepupoBaTh NOHATHAMH: HATypalbHOE YMCIIO, LEe0e YHCIO0, CTENEHb C
LEJIBIM II0Ka3aTesieM, KOpeHb HaTypalbHOW CTENEHH, CTEHEHb C pPallOHAJIbHBIM
mokKasareseM, CTENIeHb C AeHCTBUTEILHBIM MIOKa3aTelieM, JIorapudM Jucia, CHHYC,
KOCHHYC M TaHT€HC MPOM3BOJIBHOTO YMCIIA, OCTATOK MO MOAYIIO, PallMOHANIBHOE
YHMCIO, UPPAlMOHATBHOE  YWCIO, MHOXKECTBa  HATypajbHbBIX,  LEJBIX,
palMOHATbHBIX, [NCHCTBUTEIBHBIX UHCEN; YMEHHE MCIIOIb30BAaTh NPU3HAKH
JEeTUMOCTH, HaWUMEHbIIMH OOIIWI JenuTenh W HauMeHbllee olliee KpaTHoe,
anroput™M  EBknmMaa mpu  pemieHuMM 3ajad; 3HAKOMCTBO € Pa3iIMYHBIMU
MO3ULIMOHHBIMU CHUCTEMaMM CUHCIICHHS; YMEHHE BBIIOJHATH BBIYHUCICHHUE
3HAYeHUI M TpeoOpa3oBaHUS BBIPAKEHWH CO CTEMEHSMH H Jorapudmamu,
npeoOpa3oBaHus JPOOHO-PALIMOHANBHBIX BBIPAKEHWH; YMEHHE OINEpUPOBATh
MOHATHSMU: M0CJIE0BATEIBbHOCTD, apugmernieckas MpOrpeccHs,
reoMeTpuueckas TporpeccHs, OECKOHEYHO YObIBarolias TreoMeTphyecKas
mporpeccusi; yMeHHEe 3a/1aBaTh IOCIEIOBAaTEIbHOCTH, B TOM UYHUCIE C IOMOIIbIO
PEKYPPEHTHBIX (OpMyJI; YMEHHE OIEPUPOBATh MOHATHIMHU: KOMILJIEKCHOE YHCIIO,
COIPSDKCHHBIE KOMIUIEKCHBIE YMCIIA, MOIAYJIb U apryMEHT KOMIUICKCHOTO 4HCa,
¢dopma 3ammcH KOMIUICKCHBIX 4Yucel (TeOMEeTpUYecKas, TPUTOHOMETpHUYeCKas H
anredbpamdeckas); yMeThb NPOU3BOAWUTH  apU(PMETHUECKHE  ACUCTBUA  C
KOMIUICKCHBIMHM YMCJIaMH; NPHUBOAWTH NPUMEPBI HCIIOIb30BAHUSI KOMIUIEKCHBIX
YHCell; OTIepUpPOBaTh MOHATHAMU: MaTpHLa 2 X 2 ¥ 3 X 3, onpeaenuTenb MaTpHILIbI,
TEOMETPUUECKHI CMBICIT ONPEACTHTENS

YMeHHEe  OonepupoBaTh  INOHATUSAMHU:  PALMOHAIBHBIE,  HMPPALMOHAJIBLHBIE,
[I0Ka3aTeIIbHEIE, CTEIICHHBIE, norapudmuieckue, TPUTOHOMETPUYECKHE
YPaBHEHUS W HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEpPUpPOBATh MOHATHUSAMHU:
TOX/IECTBO, TOKAECTBEHHOE NPeo0pa3oBaHKe, ypaBHEHUE, HEPABEHCTBO, CHCTEMA
YPAaBHEHUM W HEPABEHCTB, PABHOCWIBHOCTH YPAaBHEHUM, HEPAaBEHCTB M CHUCTEM;
YMEHHE pellaTh ypaBHEHMs, HEPAaBEHCTBA W CHCTEMBI C ITOMOIIBIO Pa3IMYHBIX
MIPHEMOB; PellaTh YPaBHEHUs, HEPABEHCTBA U CUCTEMBI C TApaMeTPOM; IIPUMEHSTH
YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUS MATEMATHYECKMX 3a1ad U
3a]a4 U3 pa3InYHbIX 00JacTell HAYKH U peabHOM KU3HH

YMeHue onepupoBaTh NOHATHAMU: (GYHKIUS, YSTHOCTh (QYHKIUH, IEPHOAMIHOCTD
(YHKIMY, OTPaHMYEHHOCTh (YHKIMH, MOHOTOHHOCTH (YHKIUH, 3KCTPEMyM
¢yHKUMY, HauOoJbllice W HaWMEHblIee 3HaueHHs (YHKIUH Ha MPOMEXYTKE,
HenpepbiBHAs (DYHKIMSA, acUMNTOTHI Tpaduka QyHKIUHM, TepBas M BTOpas
MPOU3BOHAS (DYHKIIUHM, TEOMETPUUECKUN M (U3UYECKUI CMBICI MPOU3BOTHOM,
nepBooOpa3Hasi, OIpeleNeHHbI HWHTerpajl; YMEHHE HaXOAUTb ACHUMIITOTHI
rpadpuka (GYHKIUH, YMEHHE BBIYHCISTH MPOU3BOJHBIE CYMMBI, NPOW3BEACHUS,
YaCcTHOTO Y KOMITO3HMIIMU QYHKIIHIA, HAXOJIUTh YpaBHEHUE KacaTelbHOU K rpaduky
(yHKUIMY; yMEHHE HAXOAWUTh NPOU3BOJAHBIC 3JIEMEHTAPHBIX (YHKLUWH; yMeHHE
WCIONB30BaTh  NPOM3BOAHYIO Al HWccienoBaHus  (yHKUWH, HaxOOUTh
HauOOJbIINE ¥ HAUMEHBIIINE 3HaYCHHsT (DYHKIUH; CTPOUTH Ipa)UKd MHOTOWICHOB
C WCIONB30BAHWEM  ammapaTa MaTEeMaTHYeCKOTO  aHaluu3a; TMPUMEHSTH
MPOM3BOAHYIO Ui HAXOXKIACHMs HAWIYYLIEro PEIIeHUs B NPUKIAIHBIX, B TOM
Yrcyie COUAbHO-9KOHOMHUYECKNX U (PH3MUYECKHX 3a71a4ax; HaXOJUTh TUIOIAIN U
00bEeMBl (UIYp C TOMOIIBIO MHTErpaja; NPUBOAUTH IPUMEPHl MaTEMaTHUECKOIO
MOJICJIMPOBAHHUS C MOMOILBIO AU PepeHIINaTbHBIX YPaBHEHUN

YMeHHE OnepupoBaTh MOHATHAMHU: rpaduk (GyHKOUH, oOpaTHas (QYHKIIHS,
KOMIO3UIWsl  (DYHKIWA, JUHEWHAas (QYHKOWSA, KBajapaTwdHas  (QyHKIHS,




panuoHanbHas (QYHKIWS, CTENICHHAs (YHKIHUS, TPUTOHOMETPUYCCKHE (PYHKIUH,
oOpaTHbIE TpUTOHOMETpUYeckrue (YHKIUH, MOKa3aTeslbHas U JorapupmMuyecKas
(yHKIIME, yMEHWE CTpOWTh TpaduKu WIyYeHHBIX (YHKIWUHA, BBIMOIHATD
npeoOpa3oBaHus rpaduKoB (QYHKIHMH, HCIONB30BAaTh TpaduKH Uil W3yYCHUS
MPOILIECCOB M 3aBUCUMOCTEM, MPU PEIICHUH 3a7ad U3 JPYTrUX y4eOHBIX MPeAMETOB
W 337ad W3 pealbHOW >KU3HM, BBIpaXaTb (OPMyJaMH 3aBHUCHMOCTH MEXKIY
BEITMYMHAMH; WCIIONB30BaTh CBOMCTBA W Tpaduku (QYyHKIUN IS pemeHus
ypaBHEHHUH, HEPABEHCTB U 3a/a4 C IMapaMeTpamMu; n300pakaTb Ha KOOPAWHATHOU
IJIOCKOCTH MHOKECTBA PEIICHNH YpaBHEHHIA, HEPABEHCTB M X CHCTEM

YMeHue pemaTh TEKCTOBBIC 3aJla4d Pa3HBIX THIOB (B TOM YHMCIIC Ha MPOICHTEI,
JOJM W YacTH, Ha JBIXEHUE, paboTy, CTOMMOCTh TOBAPOB W YCIYT, HAJIOTH,
3a/ayn M3 O0ONacTH YIpaBleHUS JHUYHBIMA W CEMEWHBIMH (UHAHCAMHN);
COCTAaBJIATh BBIPpAKCHUSA, YpPaBHCHUSA, HCPABCHCTBA M HUX CHCTEMBI IO YCIOBHUIO
3aJaud, WCCIEOBATh IMOJNYYEHHOE pellleHHe W OLEHHBaTh MPaBIONOJ00HOCTD
pe3ybTaTOB; YMEHHE MOJICIUPOBATh PEANbHBIC CUTYAIMU Ha S3bIKE MATCMATHKH;
COCTAaBJIATh BBIPpAXKCHUSA, YpaBHCHHUSA, HCPABCHCTBA M HUX CHCTEMBI IO YCJIOBHUIO
3aJaud, WCCIEN0BaTh MOCTPOCHHBIE MOJECIM C HCHOJIB30BaHUEM allnapara
anreOpbl, UHTEPIPETUPOBATD TOTYUYCHHBIH Pe3yIbTaT

YMeHue onepupoBaTh TMOHITUSMH: CpeJHee aphu(MeTHUecKoe, MeraHa,
HauOoNpIIee ¥ HauWMEHbIIEEe 3HAYCHMs, pa3Max, IUCIEPCHs, CTaHAapTHOE
OTKJIIOHEHHE YHCIOBOIO Ha0opa; yMEHHE W3BJIEKaTh, HMHTEPIPETHPOBATH
nHpOpPMALIMIO, TpPEACTaBICHHYI0 B TabnMuax, Ha Juarpammax, TIpadukax,
OTPAXAIOIIYI0 CBOMCTBA pEaNbHBIX IPOLECCOB U SBJICHHUW; IPEICTaBIATH
nH(pOpMAUIO C TOMONIBIO TAOIHMIl W JHarpaMM; HCCIIEA0BATh CTaTHCTHYECKUE
JaHHbIC, B TOM YHCJIE C TIPUMECHEHHEM TpapMuecKHX METOJOB M 3JIEKTPOHHBIX
CpencTB; TpadUuecKu MCCIEe0BaTh COBMECTHbIE HAOMIOJEHUS C IOMOIIBIO
JMarpaMM pacCenBaHUs M JIMHEHHOH perpeccuu

YMeHre omnepupoBaTh MOHATHSIMU: CIYYallHBIA ONBIT W CIy4aliHOe coOBITHE,
BEPOSITHOCTb  CIy4allHOrO COOBITHS; YMEHHE BBIYHCISTH BEPOSTHOCTH C
WCTIONB30BaHNEM TpadUUECKUX METOAOB; MPHUMEHITH (OPMYJIBI CIOXKEHHS |
YMHOKEHHS BEPOSTHOCTEH, (hopMyITy MOJTHON BeposiTHOCTH, hopmyiy bepuyim,
KOMOUHATOpHBIE (aKTbl W (OPMYJIBI; OLIEHUBATh BEPOSTHOCTH peabHBIX
COOBITHIf;  yMEHHE  ONEpUpOBaTh  IMOHATHSAMM:  CIydailHas  BEJIMYHUHA,
paclpeneseHue BEpPOSTHOCTEH, MaTeMaTH4eCKOe OXKMJIaHWe, Auclepcus U
CTaHIApTHOE OTKJIOHEHHE CIy4YalHOW BEJIMYHMHBI, (YHKIUH pacupeiecHUs U
IJIOTHOCTH PaBHOMEPHOIO, IOKA3aTEJbHOTO W HOPMAJIbHOIO pacHpeiesieHull;
YMEHUE HCIIONb30BaTh CBOWCTBA U3YUYEHHBIX PACIPEACICHUN I pELICHUS 3a/1a4;
3HAKOMCTBO C TOHSATHSMH: 3aKOH OONBIINX YHCEI, METOAbl BBIOOPOYHBIX
HCCIIeIOBaHNH; YMEHHE IPUBOAUTE PUMEPHI IPOSBIICHHUS 3aKOHA OOJBIINX YHCEI
B NPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSAX, YMEHHE ONEPHPOBATH MOHATHSIMH:
COYeTaHHe, MEepeCTaHOBKA, YMCJIO COYETAaHWM, 4YHUCJIO IIEPECTaHOBOK; OHMHOM
HeioToHa; ymeHue mpuMEHSTH KOMOWHATOpHBIE (GaKTBl M PACCYKICHHSA JUIS
pelieHus 3afay; OLCHUBATb BEPOSTHOCTH PEAIbHBIX COOBITHI; COCTaBIATH
BEPOSITHOCTHYIO MOJIEJIb Y UHTEPIIPETUPOBATH MOITYYEHHBIA PE3YIIBTAT

YMeHue onepupoBaTh MOHATHAMHU: TOYKA, NMpsiMasl, MIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4d, BEJIUYMHA YIJIA, IUIOCKUM YroJj, IBYI'PaHHBIN YroJl, TPEXI'PaHHBII
yTOJI, CKpEIIMBAIOUIMecsd IMpsiMble, MApaJUICNIBHOCTh W MEPIECHINKYISIPHOCTD
HOpsIMBIX U TUIOCKOCTEH, yroil MEXIy HpsSMBIMH, Yrojl MEXAy NpsAMOH H
IJIOCKOCTBIO, YIOJl MEXKIy IUIOCKOCTSIMH, PACCTOSIHME OT TOYKH O INIOCKOCTH,
pacCTOSIHUE MEXAY IPSMBIMH, pPAcCTOSHUE MEXKIY IUIOCKOCTAMH; YMEHHUE
HCTONB30BaTh MPU PEIICHUN 33134 U3yYCHHbIE (aKThl U TEOPEMBbl INIAHUMETPHUH;




YMCHUC OLCHHMBATL pPa3sMCEpPhbI 00BEKTOB OKpyXKaromero wMmupa; CTpOUTb
MAaTeMaTU4Y€CKUEC MOJACIU C IMMOMOUIBIO TCOMETPHUYCCKHUX MOHATUHA U BCJIIMYHH,
peaTh CBA3aHHBIC C HUMHU IIPAKTUYCCKUEC 3ada49n

10 YMeHue omnepupoBaTh MOHATHSAMH: IUTOMAnb (QUTYpBl, 00BEM (QUTYpBHI,
MHOT'OTPaHHUK, IPaBUIbHBIH MHOTOIPaHHUK, CEUCHHE MHOTOIPaHHHUKA, KYO,
napajjieNenuies, Mpu3Ma, Oupamuna, ¢urypa W MOBEPXHOCTh BpallCHUS,
UWIMHAP, KOHyc, map, cdepa, miomans cdepsl, IUIOMAAb HOBEPXHOCTH
MUpaMHUIbl, TPU3MBI, KOHyCa, LWIMHIAPA, 00BeM Ky0a, MpsIMOYIOJIBHOIO
napajienenuiesa, MupaMuasl, MpU3Mbl, LWIMHIApPA, KOHyca, LIapa, pa3BepTkKa
MTOBEPXHOCTH, CEUEHUSI KOHYCa M LWINHAPA, MapajuleIbHbIe OCH WM OCHOBAHHUIO,
CeueHHe Iuapa, IUIOCKOCThb, Kacaromasicss cdepsl, LWIMHAPA, KOHyca; yYMEHHE
CTPOUTh CEYEHHWE MHOIOrpaHHMKA, H300pa)xkaTb MHOTIOTPAHHUKH, (uUrypbl H
MIOBEPXHOCTH BpAILEHUs, UX CEYEHHs, B TOM UYHCJIE C TMOMOIIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHE MPUMEHATH CBOWCTBA F€OMETPHUECKHX (PUTYpP, CAMOCTOSITEIEHO
(dbopMynupoBaTh ONpEAETCHUs] H3y4aeMbIX (UIyp, BBIIBUraTb THIIOTE3Bl O
CBOICTBAx M MPU3HAKAX T€OMETPUYECCKUX (PUTYp, 0OOCHOBBIBATE MIIM OIPOBEPTaTh
WX; YMECHHE NPOBOAWUTH KiIaCCHPUKALWIO (UTYp TO pPa3MYHBIM [pPHU3HAKAM,
BBINOJIHATH HEOOXOIUMBIE JONIOJIHUTEIIBHBIE IIOCTPOCHHUS

11 YMeHHe onepupoBaTh INOHATHSAMM: ABHXKEHUE B IPOCTPAHCTBE, NapalleibHBIN
MepeHoC, CHMMETpUS Ha TUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHue
monobus, momoOHBIe (GUTYpHI,; yYMEHHWE pAaclo3HaBaTh paBHBIE W IOJOOHEIE
¢Gurypel, B TOM 4HCIE B TPUPOJIE, HCKYCCTBE, apXUTEKType; HCIIOJIL30BaTh
TeOMETPUYECKHE OTHOUICHHWS NP PEHICHHM 3a/1ad; HAXOIUTh T€OMETPUYECKHe
BEeIMYMHBI (JJMHA, YTOJ, IUIOMIAaNb, O00bEM) IMPH pPEIIeHWH 3amad W3 APYTuX
yueOHBIX MPEMETOB M U3 PeabHON KU3HU; YMEHHE BBIYHUCIIATH TEOMETPUIECKUE
BEJIMYMHBI (JJIMHA, YroJl, TUIONMAab, 00beM, TUIONMIAb TOBEPXHOCTH), HCIOIb3Ys
n3y4eHHbIe (POPMYIIBI K METOJIBI, B TOM YHCIIE: TUIOMIA/Ib TIOBEPXHOCTH UPAMH/IBI,
NpU3MbI, KOHyca, HWIMHIpA, IUIomans chepsl; o0beM Kyba, MpsSMOYTroJILHOTO
Napajie/IenuIea, NUpaMuibl, I[PU3MBL, LWIMHAPA, KOHycCa, lIapa, yMEHHUE
HaXOJUTh OTHOIICHHE 00BEMOB MOAOOHBIX (pHUTYp

12 YMeHHE OnepupoBaTh MOHATUSAMU: NPSIMOYTOJIBHASI CUCTEMAa KOOpAUHAT, BEKTOP,
KOOpJAWHATBl TOYKH, KOOPAHWHATBI BEKTOpa, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YMCIIO, PA3JIOKEHUE BEKTOpa MO 0a3ucCy, CKaJSIPHOE NPOU3BEICHHE,
BEKTOPHOE TIPOM3BEIECHHUE, YroJl MEXAY BEKTOpaMH; YMEHHUE HCIIOIb30BaTh
BEKTOPHBIN U KOOPAUHATHBINA METOJ JUISl PELLICHUS] FTEOMETPUYECKUX 3a7ad U 3a1a4
JOPYTUX Y4eOHBIX TPEAMETOB

13 YMenue BBIOMpPATh MOIXOASAIIMNA METOJ i pelmeHHus 3aJadd; MOHWMaHHUe
3HAYMMOCTH MaT€MaTHKU B M3Y4YE€HHH NMPUPOJHBIX U OOLIECTBEHHBIX MPOLIECCOB U
SBJICHUW; YMEHHE PaclIO3HABATh IPOSBICHUE 3aKOHOB MaTEMaTUKHU B HUCKYCCTBE,
YMEHUE IPUBOJUTE IPUMEPBI MATEMAaTUUECKUX OTKPBITUI POCCUHCKONH U MUPOBOM
MaTeMaTHYECKON HayKH

Tadomuma 12.1

[lepedens 31EMEHTOB cozepxkaHus, npoBepseMbix Ha EI'D
10 MaTEMaTHKE

Kon [IpoBepsiemMblil 21EMEHT COAEPKAHUS




Yucia 1 BEIUHUCICHUS

11 HartypanbHbie u nensie uncna. [IpusHaku AeIMMOCTH LETIBIX YHCEI

1.2 Panmonansabie yrcna. OOBIKHOBEHHBIC U NECATHYHBIE APOOH, MTPOIIEHTHI, OCCKOHEUHEIE
TIePUOIUNYECKAC TPOOH

1.3 Apudmernyeckuii KOpeHb HATypallbHOW cremeHn. JleWcTBusi c apudpMeTHIeCKUMHI
KOPHSIMH HaTypalbHOM CTEIICHH

14 Cremenp c 1eiasIM moka3areneM. CTeleHb ¢ pamuoHaIBHBIM ToKaszareneM. CBOMCTBA
CTEIICHH

1.5 CuHyc, KOCHHYC M TaHT€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT'€HC
YHCIIOBOrO apryMeHTa

16 Jlorapudm uncna. [lecstuuaple 1 HATypallbHBIE JOTapUPMBI

1.7 HeiicTBuTenbHbIe YKciaa. ApuMeTHYecKue ONepaluy ¢ JCHCTBUTENBHBIMH YHCIIAMH.
[IpubnvkeHHbIE BBIYMCICHUS, MIPAaBUIa OKPYIJICHHs, NPUKUIKA U OLIEHKA pe3yjbTara
BBIYMCIICHUN

1.8 [IpeoOpazoBaHue BRIPAKEHUIA

1.9 KommuiekcHsle uncna

2 VYpaBHEHUS U HEPABEHCTBA

21 Lenpie 1 IpoOHO-pAIIMOHATBHEBIE YPABHEHUS

2.2 WppatmonaisHble ypaBHEHUS

2.3 Tpuronomerpuieckre ypaBHEHHUS

24 [lokazarenbHbIe U TOrapupMUIECKUE YPaBHEHHS

2.5 Lenpie 1 mpoOHO-paIIMOHATBHBIE HEPABEHCTBA

2.6 WppatmonansHble HEpaBEHCTBA

2.7 [TokazaTenbHbIE U IOTapu(DMHUIECKIE HEPABEHCTBA

2.8 TpuroHomerpuueckie HepaBeHCTBA

2.9 CucTtemMBbl U COBOKYITHOCTH YPaBHEHHUI 1 HEPABEHCTB

2.10 YpaBHEHH, HEPABEHCTBA M CUCTEMBI C MTapaMeTpaMHu

2.11 Martpuna cucteMsl TMHEWHBIX YpaBHEHU. ONpeAenuTens MaTpHUIIbI

3 OyHknuu U rpaduku

3.1 Oyukims, cnocoObl 3amanus QyHkimu. [paduk  ¢yHknmu. B3amMHo oOparHBIE
¢ynkunu. YetHele n HedeTHbIE QyHKIMH. [leproandeckue QyHKIMH

3.2 OOyactp ompeneneHUsT W MHOXKECTBO 3HaueHWH GyHKIWUA. Hymn ¢QyHKIHAA.

HpOMe)KyTKI/I 3HaKOIIOCTOSHCTBA. HpOMC)Ky'TKI/I MOHOTOHHOCTH (bYHKLII/II/I MaKCI/IMYMLI
U MUHUMYMBI (byHKI_II/II/I HauGomnelllee ¥ HauMeHBIIEE 3HAUYCHUE (I)yHKI_II/II/I Ha




MMPOMCIKYTKE

3.3 CrenenHast GyHKLUS C HATypalbHBIM M LEJbIM IOKa3zaresneM. Ee cBoiicTBa u rpadux.
CoiicTBa 1 TpaduK KOpHS N-0i CTENeHN
3.4 Tpuronomerpudeckue (HyHKITHH, UX CBOMCTBA U TpaQuKu
3.5 [ToxazarenpHas u nmorapudpmudeckast GyHKIHUN, HX CBOWCTBA U TPaQHUKU
3.6 Touku paspeiBa. AcuMnToTHl TpadukoB GyHkuuid. CBOKWCTBA (YHKIHUHA, HENPEPHIBHBIX
Ha OTpe3Ke
3.7 ITocnegoBaTenbHOCTH, CLIOCOOBI 3aJaHuUs II0CIEN0BATEILHOCTEN
3.8 ApudmeTrnyeckas u reomeTprueckas nporpeccu. @opmMyra CI0XKHBIX IPOLEHTOB
4 Hauana maremarudeckoro aHanusa
4.1 [pousBognas ¢pynkuuu. [Ipon3BogHbIE SIeMEHTAPHBIX QYHKIHHA
4.2 [lpumeHenne mNPOW3BOMHOW K HCCICNOBaHUIO (QYHKIOMA HAa MOHOTOHHOCTH U
9KCTpeMyMbl. HaxoxneHue HamOONbIIEro M HAaWMEHBLIETO 3HAa4YeHUs (QYHKUUH Ha
OTpe3Ke
4.3 [lepBooOpa3znas. Murterpan
5 MHosKecTBa U JIOTHKA
5.1 MHO0keCTBO, ONlepalluy HaJl MHOXKeCTBaMH. JlnarpaMmel Oiinepa - BeHna
5.2 Jloruka
6 BeposiTHOCTh U CTaTUCTHKA
6.1 OnwucarenpHast CTaTHCTHKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble ¥ IITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalLCHUS
7.5 Koopannatsl 1 BEKTOpPBI




TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHO0k€eCTBO JIeHCTBUTEIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIHS C 12 1
L[EJIBIM TI0Ka3aTeNIeM
3 ApudpmeTnueckuii KOpeHb N-0i CTEIEHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckne ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUS U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
norapuMUYecKre HePaBeHCTBA
KomriekcHbie dncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3aa4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 [[MHOkeCTBO, Onepaliii HaJl MHOXKECTBAMHU 1
Y UX CBOWCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
arnrmapara i peleHus 3a1a4y
Pannonansueie yncna. OOBIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, POLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Pannonansubie yncna. OObIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
6 [Ipumenenue qpoOei U IPOIEHTOB TSt 1
petieHus MPUKIAIHBIX 33124
7 [Ipumenenne qpodeit u MPOIEHTOB ISt 1
penieHus MPUKIAIHBIX 33124
8 [elictBuTenbHble yncia. PaimonanbHbie U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue ornepanuu c 1
JIEHCTBUTEIbHBIMU YU CIIAMU
10 Moaynb AEHCTBUTENBHOTO YUCIIA U €T0 1

CBOMCTBA




11

[TpuGnuxEHHbBIE BEIYMCICHUS, IPaBHIIA
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorouwieHsl OT OJHON EPEMEHHOM.
Jlenenne MHOro4JIeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHorousIeHbI ¢ eabIMA K0P hUITMEHTaMH.
Teopema Buera

17
18

Pemenue cucreM IMHENHBIX ypaBHEHUI

Pemenne cucreM TMHENHBIX YpaBHEHUI

19

Marpuiia cucteMbl TUHEHHBIX YPaBHEHUH.
Onpenenurens MaTpulbl 2X2, ero
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

Onpenenurens MaTpuipl 2X2, ero
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

21

[IpuMeHeHue onpeaeuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPABHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENUHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpathsie pynkiun. Kommnosumus
byHKIMI

26

I'paduk ¢pyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHu# QpyHkuuu. Hynu ¢pyHkum.
[IpomexyTKHM 3HAaK MOCTOSHCTBA

YérHble 1 HeUETHBIE (PYHKIINU.
[Tepuonuueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIHH.
Haubosnpiiee u HanMeHblIee 3HAYCHUE
(GYHKLINN Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas u JpoOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHue U
nocTpoeHue rpauKoB ATUX QYHKIUN
DJIeMEHTapHOE UCCIIEJOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKUIUH

33

CreneHn ¢ LIEJIBIM ITOKa3aTeeM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATYpaIbHBIM U

35 eJIbIM moKasareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponpnast padora: "CreneHHas
¢bynkuus. E€ cBoiicta u rpaduk"

37 Apudmerndeckuii KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTndeckuii KOpeHb HATypaJIbHOM
CTETEeHH U ero CBOMCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU

40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

42 METO/IBI PEIICHUS HPPAITMOHATBHBIX
YpaBHEHUNU
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppanmonansuslie ypaBHeHus1. OCHOBHbIE

44 METO/IbI PEIICHUS UPPALUOHAIBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 UPPALMOHATILHBIX YPABHEHUM

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPpPaLMOHATIbHBIX YPABHEHUM
CaoiicTBa U rpaduK KOpHS N-Oi CTEHCHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
CaoiicTBa U rpaduK KOpHS N-Oi CTENEHH

50 KaK (yHKIIMH OOpaTHOW CTETNIEHH C
HATypaJIbHBIM MOKa3aTeleM
KonTponsHas pabora: "CBoiicTBa 1 rpaduk

51 KOpPHsI n-oi creneHy. MppanmonanbHele
ypaBHeHHUA"

59 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

53 CreneHsp ¢ pallMOHAIBLHBIM [10Ka3aTEIEM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKILINS, €€ CBONWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s
peluieHus: ypaBHEHU I

57 Hcnonp3oBanue rpaduka QyHKINM 115

peluieHus: ypaBHEHU I




[Tokazarenbublie ypaBHeHUsS. OCHOBHbIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHBIX 1
ypaBHEHUH
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

59 METO/bI PEIICHUS MTOKA3aTEIbHBIX 1
ypaBHEHUU
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI pEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntposbHas padora: "[lokazaTenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CoicTBa jJorapudpma 1

63 Jlorapudm uucna. CoiicTBa jgorapudpma 1

64 Jlorapu¢m uyucna. CoiicTBa Jiorapugpma 1

65 JlecsiTuuHble 1 HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALIMX 1
Jorapupmbl

69 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKuUA, €€ CBOWCTBA U 1
rpaduk

7 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIIUN 115 1

pellIeHNs] YpaBHEHUI




Hcnons3oBanue rpaduka QyHKIHH 115

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/BI pEIIeHUs JTorapu(HPMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(pMHUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

79 Konrtponbnas pabora: "Jlorapudpmuueckas
dbyukmus. Jlorapupmudeckre ypaBHeHus"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTAHI'€HC
YHICJIOBOI'O apryMEHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuronomeTpuueckas OKpyKHOCTb,

84 oTpeieTICHUE TPUTOHOMETPUUECKUX

GyHKIMI YHUCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHme TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

96 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

97 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

98 Pemenne TpUrOHOMETPUYECKUX YPaBHEHHIA 1

99 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

100 Pemenne TpUrOHOMETPUYECKUX YPaBHEHHIA 1
KonTtponbhas pabora:

101 "TpUTrOHOMETPUUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUS"

102 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS 1

rnocienoBareiibHocTel. MeTon




MaTeMaTUYECKON MHAYKLINU

MOHOTOHHEIE U OTpaHNU4YCHHBIC

103 MoCIieI0BaTENbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccust

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaroIasi reoMeTpruiecKast
nporpeccus

107 CyMMa OecKkOHEUYHO yOBIBaromen
F€OMETPUUYECKON MTPOTrPECCUU

108 JIMHENHBIN U YKCIOHEHUMUAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLEHTOB

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

110 Hcnonp3oBanue mporpeccuu A pereHus
pEaNbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMNITOTHI IpaUKOB
byHKIMMA

114 CpoiicTBa (h)yHKIIMHA HENPEPHIBHBIX HA
OTpE3Ke

115 CaoiicTBa (h)yHKIMH HENPEPHIBHBIX HA
OTpe3Ke

116 Meron HHTEpPBATIOB AJI pELICHUS

HEPaBEHCTB




MGTOH HUHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 MeToa HHTEpBAIOB JJIsl pEIICHUS
HEPABEHCTB

119 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

122 OnpeneneHue, reoMEeTPUIECKUNA CMBICIT
MIPOU3BOIHOM

123 Onpenenenne, GU3HYECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelbHOU K TpapuKy
byHKIUN

195 YpaBHeHUe KacaTelbHOU K rpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIEMEHTAPHBIX (HYHKIIHN

127 [Ipou3sBoaHbIE IIEeMEHTAPHBIX (PYHKIUN

128 [Tpou3BoHAS CYMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKIIHIA

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIIMA (yHKIIAH

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIIMH (DyHKIIUN

131 Kontponbnas padora: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, CHCTEMaTH3AIUS




3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpoJBbHAS paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHHE, CUCTEMATH3AINS 1
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne Mpou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHue Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

Koaun4yecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HAaMMEHBIIIETO 3HAYECHUS HENPEPBIBHOU

(GyHKINMU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(byHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxnenune HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKINU Ha OTpe3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a49ax

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEACIICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTo (OPMYIION HITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJAMHATHOW IIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHON TUIOCKOCTH

99 KonTponbnas padora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
1epBOOOPA3HBIX

24 [TepBooOpazHble 3NeMEeHTapHBIX (QYHKIUH.
[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICIT
UHTErpana

97 Brruuciienue onpeaenéHHOro MHTErpana
o ¢opmyne HeroTona-JleiiOuuma

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JIeiiOnuna

29 [TpumeHeHMne UHTETrpaa A HaXOXKACHUS
IO IeH TIIIOCKUX PUTyp

30 [TpumeHeHHe UHTErpana s HaXOXKACHUS
00BbEMOB IreOMETPUIYECKHX TET

31 [Tpumeps pemeruit nuddepeHImarIbHbIX

ypaBHEHUU




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
yYpaBHEHHI
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan’

35 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKONW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUT'OHOMETPHUICCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTpUdeCKUX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPAaBEHCTB

53 OcCHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

55 OcHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PELICHUS

Jorapu(MUUECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

> UppaloHaAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
UppaloHaAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PETLICHUS
UppalnoHaIbHbIX HEPABEHCTB
61 I'padrueckue METOIbI pEeLICHHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'paduueckue METOBI pELICHUS
ITOKA3aTEeNIbHBIX YPABHEHUI
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI peIICHUS
Jorapu(MHUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'papuueckue MeTo bl peLIeHus
69 MOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX

YpaBHEHUH




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JOrapu(PMHUECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "HpparmoHaibHbIe,
MoKa3aTeIbHbIE U JJorapudMudeckue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (opMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUEcKasi pOpPMBI 3aHcu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[HHaTHOﬁ IIIIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCeN Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCIIa
®opmyna Myaspa. Kopau n-oit ctenenu
13 KOMIUIEKCHOTO 4HCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomriuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHneHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJbIX YUCEeIl

87 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix yucen: HOJl u HOK

88 [IpuMeHeHne NPU3HAKOB 1ETUMOCTH
nenbix yucen: HOJl u HOK

89 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOIYJIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpuMeHeHne TPU3HAKOB JIETUMOCTH

91 LEJTBIX YUCEIT: anropuT™ EBkinaa s
pelIeHus 3a/1a4 B LIEJIbIX YUCITaX

92 Konrtponsnas pabdora: "Teopus memnbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI

OcCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEW MPPallMOHATBHBIX
ypaBHEHUU

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH IMOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHS CHCTEM U
99 COBOKYITHOCTEH JIoTapu()MUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
100 COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
ypaBHEHUH

[IpuMeHeHne cucTeM K pEelIEeHUIO
MaTeMaTHYeCKUX 3aJ]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HH, UHTEPIPETALUs TOTYYEHHBIX
pe3ysbTaToB

[IpuMeHeHHe CHCTeM K peIIeHUI0
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KHU3HH, UHTEPIPETALUs TOTYIEHHBIX
pe3yIbTaToB




[IpumeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3IMYHBIX 00JIacTel HAyKH U peaIbHOU
KU3HU, UHTEPIPETALUs OTYyYEHHBIX
pe3yabTaToB
KonTponbnas padora: "CucreMbl

104 palMoOHAIBHBIX, UPPALIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHHMS C TapaMeTpaMu

106 ParnmonanbHble HEpaBEHCTBA €
napameTpamu

107 PanmonaneHble cucTEMBI C MapaMeTpaMu

108 HppauunoHnanbHble ypaBHEHMS,
HEPaBEHCTBA C TTapaMeTpaMu

109 WppanunoHanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenbpHBIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbBIE CUCTEMBI C TApAMETPaAMU

112 Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBA C MapamMeTpaMu

113 JlorapupmMuyueckrne CUCTEMBI C
napameTpamu

114 Tpuronomerpuieckue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuieckre HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUYECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYeCKUX MOJIEJIeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u ucciegoBanue
118 MaTEeMaTHYECKUX MOJEIEN peaabHbIX
CUTYallMi C IIOMOLIBbIO CUCTEM YPAaBHEHUIN

C rapaMeTpamMu

ITocTpoenue u ucciegoBanue
119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYAalMil C IOMOLIBIO CUCTEM YPAaBHEHUIN

C nmapaMeTpamMu

KonrtponbHas pabdora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, 06001IEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHns"

122 [ToBTOpenue, 0600IIEHNE,

cucTteMaTusanus 3HaHuil: "YpaBHeHus "

[ToBTOpenue, 06001IeHNE,
123 CUCTEMAaTH3alysl 3HaHU|: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 06001IeHNE,

124
cucreMmarnsanus 3HaHui: "HepaBeHncraa"

125 [ToBTOpeHmE, 0600MIECHNE,
cuctemaTtusanus 3Hanuii: "HepaBencrna"

126 [ToBTOpeHue, 060061IeHNE,




cuctemMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHME, 0000IIECHNE,

127 cucreMaTtu3anus 3Hanuii: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

128 cuctemaTtusanus 3Hanuii: "[Ipon3BogHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHME, 0000IIECHNE,

129 cuctemMaTtu3anus 3Hanuii: "[Ipon3BogHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHmE, 06001IEHNE,

130 cucreMaru3anus 3Hanuii: "MHaTerpan u ero 1
IpuMeHeHue"

131 [ToBTOpenue, o6001IEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"

132 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 0600IIEHNE, 1
cucrtemaTtusanus 3Hanuil: "OyHkuun"

134 Hrorosast koHTpoIpHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, 0600MIIEHNE, 1
cUCTEMaTH3aInsI 3HAaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







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

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
Anrebpa u Havasa MaTeMaTudeckoro ananusa, 11 kmace/ Komsarua FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkimonepHoe o01iecTBo

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET






