MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
MunucreperBo oopasoBanusi TBepckoii od1acTn
Aamunuctpanusa KaJauHuHCKOro MyHMuMnaabsHoro okpyra Teepckoi

obdJiacTH

MOY "Hukyaunckas COII "

PACCMOTPEHO 1 COI'JTACOBAHO YTBEPXJIEHO

3acenaHne megarormaeckoro coBeTa
IITKOJIBI

IIporokon Ne 1 ot «28» aBrycra 2025 roga

PABOYAS [IPOTPAMMA
(ID 7323297)

yueOHOro npeaMera «AJiredpa 1 Ha4Yajaa MaTeMaTHY€eCKOT0 AaHAJIN3A.
Yriy0/eHHblil YPOBEHb)

11t o0ydarormxcs 10 — 11 kmaccoB

a.Huxynuno 2025



MNOACHUTEJBHASA 3AIINCKA

Y4eOHbIii Kypc «AnrebOpa W Hadala MaTeMaTHYECKOTO aHaln3a» SIBISETCS
OJTHUM W3 HauOoJiee 3HAYMMBIX B MpPOrpaMMe CpeaHEro o0Iero oOpa3oBaHUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hOpMHUPYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yYaIoNUXCs Ha YPOBHE, HEOOXO0UMOM
JUTSI OCBOCHUSI MHPOPMATUKHU, OOIIECTBO3HAHUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca OOydJarommuecs OBIIAIEBalOT
YHHUBEpPCAIbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas (QOpMyJIUPYET CBOH
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTO aHaju3a 3aKja/bIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHHUS 3aKOHAaMU (PU3MKH, XUMHUH, OHUOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh MX MJS JaldbHEHIIero oOpa3oBaHUA U B
NOBCEIHEBHOH XM3HU. B TO ke BpeMs oBiajgeHue aOCTPaKTHBIMU U JIOTMYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpbl M MaTeMaTHUYECKOro aHaju3a pa3BUBAET
yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH W pacCykaaTh JEAYKTUBHO, MCIOJIb30BATh
0000lIeHNEe W KOHKpPETH3allMio, abCTparupoBaHHWE M aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Auredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOJyYaroT HOBBIM OMBIT PEIIeHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MATEMATUUYECKUX MOJEIIEN pEabHBIX CUTyaluu,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMaTHYECKAUMU OTKPBITHSIMHI U UX aBTOPaMH.

VY4eOHbIii Kypc 00amaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIMAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOIINN
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M d4epe3 crenuduky ydeOHoi
NESTENIbHOCTH, TpeOyIomed MpOJOJDKUTENIbHOM  KOHUEHTpAallMd BHUMAaHUS,
CaMOCTOSITEIbHOCTH, aKKypaTHOCTH ¥ OTBETCTBEHHOCTH 3a TIOJy4YEHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus aiareOpe M HayalaM MaTeMaTHYeCKOTro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro Kkypca «Anredbpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COAEpKATEIIbHO-MEeToArnIecKue TuHum: «Yucna
U BBIYUCIICHU», «DyHKIIUU U TpaduKn», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxecTBa u Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3YyYaloTCs Ha MPOTSDKEHUU JABYX JIET
oOy4eHHs Ha YpPOBHE CpEIHEro oO0Imero oOpa3oBaHWs, €CTECTBEHHO JOTIOJHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SBISICTCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBEOUHSIET B celde
COJIEp)KaHUE HECKOJIbKMX MaTeMaTHUECKUX JHUCIUIUINH, TaKUX Kak anredpa,
TPUTOHOMETpPHUSI, MAaTEeMaTHUYECKUN aHAIU3, TEOpUs MHOXKECTB, MaTeMaTHyecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywarolmuecs OBJIAJEBAIOT BCE Ooiee
IMIMPOKUM MATEMAaTUICCKUM aIapaToM, Y HUX MOCJIEeI0BaTEIbHO (OPMUPYETCS U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTeMaTHYECKyI0 MOJACIb peaabHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJYUYCHHbIEC IPU U3YYEHUH y4eOHOTO Kypca, IS
peIlIeHusI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTUYECKOU 3a/aud, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOoIMYeCcKass JUHUS «Yuciia U BBIYMCICHUS» 3aBeplLIacT
(opMHUpOBaHNE HABBIKOB MCIOJIb30BAaHUS JIEHCTBUTEIbHBIX YHCEN, KOTOPOE ObLIO
HAyaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBanus. Ha ypoBHe cpeiHero o0miero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHUIO  HABBIKOB
palroHAIbHBIX BBIUMCICHUM, BKJIIOYAIOMINX B C€OS MCMOJB30BaHUE PA3ITUYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNlaTh NPUKHUJIKY, BBINOJHATH MNPUOIMKEHHbIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHs, paboTaTh C MaTeMaTHUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYyYalOIIMMCSI MHOXKECTBAa HATYypalbHBIX, IENbIX,
paloOHANbHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B  KaXxJoM M3 3THX MHOXECTB paccMaTpUBaIOTCA
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud M ONepaluu: JeJIeHHWEe Haledo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palroHaNbHBIX M MUPPAIMOHATBHBIX YHCEN, apu(PMETHUUECKUE OTepaIiiu, a TaKkxKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTETIEHH Ha MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacCIIMPEHUIO Kpyra HCIOJIBb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHUS ISl PEICHUs] pa3IU4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHUE O €IWHCTBE MATEMAaTHKH KaK HayKH W € POJH B
MOCTPOCHUN MOJIEJICH pEeasbHOTO MUpA, HMIMPOKO HCIONB3YIOTCS 0000IIeHNne U
KOHKPETH3aIHS.

Jluaust «YpaBHEHUSI U HEPABEHCTBA» pPEATU3YeTCs] Ha MPOTSHKEHUH BCETO
oOydeHusi Ha YpOBHE CpeIHEro oOmero o0pa3oBaHHs, MOCKOJIBKY B KaXKIOM
pasnene I[IporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIOIMX 3amad. B
pesynbrare oOydJarmIuecss OBIAJAEBAIOT PAa3jMYHBIMH METOJAAMH  PEIICHUS
palMoHANbHBIX, HPPAIMOHATBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3anad,
coJepKammx mnapameTpel. [lodydeHHbIE yMEHHsS HIMPOKO HCIHOJB3YIOTCA TpHU
UCCIICIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIIHH.
Jlannast copepkarenbHasi TUHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATh  pacuértel 1o  (opmynam, mpeoOpa3oBaHUS  PAMOHANBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps uszydeHuio aiareOpandeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUSA O0ydarolmuxcs, GOPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJI€ PaBEHCTB M HEPABEHCTB. AureOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTBHI ISl PEIICHUS] MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToAMYecKass JuHUA «DyHKIUH W TpaQuKA» TECHO
NeperuieTaeTcs ¢ JAPYTUMH JIMHUSIMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUYEHNs MaTeprana. M3yueHue CTeneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU AJIsl pelleHus 3a]ad U3 APYruX y4eOHBIX
MPEAMETOB U PEATbHOM KU3HU TECHO CBA3aHO KAK C MAaTE€MaTUYECKHM aHAJIU30M,
TaKk M C pEIICHHEeM YpaBHEHUN W HepaBeHCTB. [lpu 3TOM Oosbllioe BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTU MEXKIY
pa3IMUYHBIMU BEJIMUMHAMU, HCCJIEAOBaTh MOJy4YeHHbIe (YHKIUU, CTPOUTHh HX
rpaduku. Matepuan 3To¥ cofepKaTeNbHON JTMHUN HalleJIeH Ha Pa3BUTHE YMEHUMN
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznu4Hoil dopme: aHATUTHYECKOM, rpaduueckoil M cioBecHO. Ero uzyuenwue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AILIUK, UCTI0JIb30BAHUIO aHAJIOTHH.

ConepxartenbHas nuHusi «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 3a]ad,
JOCTYIIHBIX 00Yy4YarolmuMcs, TaK KaK y HUX MOSBIISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKIMHA, ONpEeAeNsaTb HX HAWOOJbIIME W HAUMEHbIINE
3HAYEHUS, BBIYUCIATH MUIomaan Guryp u oObEMBI Tel, HAXOAUTh CKOPOCTU W
YCKOpeHMsl TmpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TMOCTPOEHUSI MATEMAaTHYECKUX MOJENIE peaabHbIX CUTYalHi,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAJHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHM MAaTEMAaTUYECKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMAIBHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHHH pAacClO3HABATh MPOSIBICHUS
3aKOHOB MaT€MaTHUKH B HayKe, TEXHUKE M HCKyccTBe. OOydaromuecss y3HaKT O



BBIIAIOIIMXCSl pe3yJibTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKU, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKasi JTMHUA «MHOMXKECTBA M JIOTHKA» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYyPC IIKOJILHON MaTeMaTHKU
U TpeiaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPWIOKEHWH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHUECKHe
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe uenoe. [losTomy BakHO naTh
BO3MOXKHOCTh OOydarolmeMmycs IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTeMaTUKH U HCI0JIb30BaTh €r0 JJIs BBIPAXKEHUS CBOMUX MBICIIEH.
JpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT NpHU3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUW U CJEIOBAHHE OMNPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUsS  JOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIICHUS
oOy4Jaroumxcsi, H03BOJISIET UM CTPOUTH CBOM PACCYKJIEHHUS HA OCHOBE JIOTHYECKHUX
npaBuil, GOPMUPYET HABBIKH KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO0 MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
cocoOCcTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peasbHbIX
CUTYyallMi, HCCIAEAOBAHMUS H3THX MOJENEH C TMOMOLIBI0 ammapara aiareOpsl u
MaTEeMaTHYECKOTO aHalli3a, WHTEPIIPETalluyd MOJNyYeHHBIX pPEe3yJbTaToB. Takue
3aJlaHUs BIUIETCHBI B KAKIIBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIBKY BECh MaTeprall
y4eOHOro Kypca WIMPOKO HCHOJB3YEeTCs JJIsl pelleHUs NpUKIaIHbIX 3amad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3a7ady  oOydaroliuecs  pa3BUBAIOT
HaOJIOAATEeNIbHOCTh, YMEHHME HAaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTMI0, 0000U[aTh W KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHUS TPHUKIAJHBIX 3a7ad
OpraHu3yeTcsl B polecce U3yUYeHHs BCceX TeM yUeOHOro Kypca «Anredpa u Havyasa
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenne yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckOoHeuHbIe Mepuoanyeckue Apoou. IlpumeHenue apoOedt U MPOLIEHTOB st
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JInYHbIX OTpAciei 3HAaHUHN U PeanbHOM KU3HH.

JelictBuTenpHble 4ucia. PanuMoHanbHBIE W UPPAUMOHANBHBIE YHUCIIA.
Apudmernueckue  onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
JNEHCTBUTENBHOTO Yncia U ero cBoictBa. [IpuOmmkEéHHbIE BBIYMCICHUS, TpaBUIIa
OKpYIJICHHMS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ uenelM mnokaszareneM. buHom Herotona. HMcnosb3oBanue
NOAXOASIIEH (OPMBI 3alUCH ACHCTBUTENBHBIX YUCEN JIs1 PELIEHUS TPAKTUYECKHUX
3a/1a4 U MPEIACTABIICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypajJbHOW CTEIIEHH U €r0 CBOMCTBA.

CreneHb C palUOHAIBHBIM II0KA3aTEIEM U €€ CBOWMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC,
aApPKKOCHHYC M ApKTaHT€HC YUCJIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-CleICTBHs. HepaBeHCTBO,
pelIeHrne HepaBeHCTBA.

OCHOBHBIE METOBI PEIICHUS LENbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUHN U
HEPABEHCTB. MHOrowieHbl OT OJHOW NEpeMEHHOW. JleneHue MHOrowieHa Ha
MHOrowieH ¢ ocratkoM. Teopema be3dy. MHorowieHsl ¢  LEJIbIMU
ko3 unmenramu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METO/IbI perieHus
UPPALMOHATBHBIX YPaBHEHUIA.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METO/ABI PEIICHMS MOKAa3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALIUX JOrapru(MBbI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMS
Jorapu(pmMHUECKUX YpaBHEHUIA.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. Pelienre TpuroHoMeTpu4eCKuX ypaBHEHUN.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUMCIICHHE €r0 3HAYECHUS, IPUMEHECHHUE ONPEACIUTENS I PEUICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWI. PellleHHe NpUKIAaIHBIX 33/ad C MOMOILIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyalldH C MOMOUIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpriMeHeHHe ypaBHEHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pazlIMyHbIX 00JacTel HayKu M peanbHOU
YKU3HU.

DOyHkuuu U rpapuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosummst ynkmuii. I'papuk  yHkum. DneMmeHTapHbIe MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OO6mactp ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHknuu.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MAakCUMyMbl U MHHUMYMBbI
dbynkuun. Hanbosnbinee u HauMeHblee 3Ha4eHus1 QyHKIMHM HAa POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHas W JPOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u jorapudpmuyeckas GyHKIMHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomerpruueckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

@OyHKIMOHAIIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLEcCCaX M SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON UHIYKLUH. MOHOTOHHBIE 17} OTrpaHUYECHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HHMKHOBEHHSI MAaTEMAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rmporpeccuu. beckoneyHo yObiBaromas
reoMmerpuueckas nporpeccusi. CyMma 0€CKOHEYHO YyOBIBAIOIIEH MeOMEeTPUUYECKOM
Iporpeccuy. JINHENHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncno e. Popmyna CIOKHBIX
npoueHTOB. Mcnonp30BaHWE TPOrpeccHy Ui PEIICHUS pPEeajbHbIX  3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (PyHKIMII HENpPEphHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKINU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHNUS, YACTHOTO U KOMITO3ULIUHN (PYHKIIMH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEpalMy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PELIEHWH 3a4ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUECKOro OOBEKTa, CIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yuciaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHrne npu3HakoB JEIMMOCTH LEIbIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa st pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpandeckas U TPUTOHOMETpUYECKas (POPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudmMerndyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEICHUs] PU3NUYECKUX U TEOMETPUUECKUX 3a]1a4.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpuroHoMeTpuYecKrux HEpaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3AaTENbHbBIX U JOTapU(MUUYECKUX YPABHEHU.

VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C IapaMETPAMU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKd U peanbHOMN
JKA3HU, UHTEPIIPETALNS [IOJYYEHHBIX PE3YyJIbTAaTOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkiuid. ['eomerpuueckue oOpas3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPadUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpapukoB (yHKUMH A7 HCCIENOBAHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PELICHUHW 3aady M3 JPYTUX Y4EOHBIX
IIPEAMETOB U PEATILHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNUIO (PYHKIIMI HA MOHOTOHHOCTb U
skcTpeMyMbl.  Haxoxzaenue  HauOONbIIEr0 W HAUMEHBLIErO0  3HAYEHUU
HEIpEePbIBHON ()YHKLINU HA OTPE3KE.

[IpumMeHeHnEe TPOU3BOAHOM I HAXOXKICHUS HAWIY4IEero peleHus B
NPUKIAJAHBIX 3ajadyax, JUIsl OINpPENENIEHHs CKOPOCTM M YCKOPEHMS IIpolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKIuMi. [IpaBuia HaxoxIeHus epBOOOPa3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpaia. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmysie Hetorona-JleiOnuna.

[TpumeHeHrne uMHTErpaja s HAXOXKICHUS IUIOIIAJeH MIOoCKUX ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TMPOIECCOB C€ MOMOIIbI0 U depeHInanibHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUNA 00YUYaOIIEeT0Cs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOro  OO0IIecTBa,  MPEJCTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUA,
IpoLeIyp TPaKIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
(GYHKIUSMU 1 HA3HAYCHHUEM;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNCKON Tpa)kKIaHCKOW WMIECHTUYHOCTH, YBAKCHHS K
MPOIIIOMY M HACTOSIIEMY POCCHUHCKOM MAaTE€MAaTHUKH, IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OTUX JOCTHXKEHUU B JAPYrUX HayKaxX, TEXHOJOrusx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKM U JEATEJbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMUUBOTO OyAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIIOUAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHHUH, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA,

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (U3NYECKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TENbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME ILIEHHOCTH TpPYAOJO0Us, HHTEpeC K
pa3muuHbIM  chepaM  MPOodEeCCHOHAIIBHOM  JIESITEIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeli mpodeccnrt ¥ peann30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSKEHUU BCEU >KU3HH, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUHU IPAKTUUECKUX 3a]1ady MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COLMAIIbHOU
CpeIlbl, OCO3HAHKE TJIO0ATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIeM, OpUCHTAITHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTH
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIEHKH HX BO3MOXKHBIX
MOCJICICTBUM JIJI1 OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBEeYECKOM ACATEIbHOCTH, JTaroB ¢
Pa3BUTHUS M 3HAYUMOCTH ISl Pa3BUTHSL I[IMBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEeICTBOM IO3HAHHUS MHPA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIO0BATEIIbCKYIO0 AESTEIbHOCTD
WHJMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBUs:

BBEISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKM MaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /J1s1 000OIIECHUS ¥ CPaBHEHUS, KPUTEPHH ITPOBOTUMOTO aHAJIH3a,;

BOCIIPUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIC U OTPHUIATEIIbHBIC, CAMHUYHBIC, YaCTHBIC M OOIINE, YCIOBHBIC,

BBISIBIIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKIIIOUSHHH 110 aHAIOTHH,

IPOBOJNUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, PUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIEHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 penieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PCIICHHWs, BBHIOMpAaTh HauOoyiee MOAXOAAINMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIIEIOBATEIILCKUM WHCTPYMEHT MO3HAHUS,
dbopMyupOBaTh  BOMPOCH,  (UKCHPYIONIUME  MPOTUBOpEUHE,  MpoOsIeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOe, (OpPMUPOBATH TUIIOTE3Y, aAPTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJAUTH CaMOCTOSATENIBHO CIIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO 0OBEKTA, SIBJICHHS, IIPoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBJICHUSIMU, TTPOLIECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
MPOBENEHHOTO  HAOJIONEHUsS, UCCIIENIOBAaHUS, OIICHUBAaTh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHUE TMPOIECCa, a TaKKE BBIJIBUTAThH
MPEANOJIOAKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJISI PELICHUS 3a]1auu;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3NIMYHBIX BHUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpHUpOBaTh WH(OpMAIINIO, MPEACTABISITh €€ B pa3luyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaJlbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOLIEHUs, SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXIEHUA C CYKICHHUSIMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jM4Kle M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3aa4i, dKCIIEPUMEHTA, UCCIENOBAaHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMALIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMBIX JCHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTaTOB, BIAJETh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3aa4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEJIN U YCIOBUSAM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOJIUTh OUIHOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYTHHOU
paboThl mpu pemeHur Y4eOHbIX 3aJad, NPUHUMATh IIeJib COBMECTHOM
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PaOOThI, pacrpeacisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHMHoBBIX Gopmax paboThl (00Cyx)aeHUsI, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W HWHBIE), BBHINOJHATH CBOIO YacTh pabOTHl W
KOOPAMHUPOBATh CBOM JEHCTBHUS C JIPYTMMHU YJIEHAMH KOMAaH[bI, OLICHUBATh
Ka4ueCTBO CBOEr0 BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy ob0yuenuss B 10 kuacce oOydaromuiicss MHOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yucji1a ¥ BBIYUCTICHUSA

CcBOOOJHO OINEpPUPOBaTh MOHATHUSMHU: PALMOHATIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOIEHTHI, HPPALUOHAIBHOE YHCIO, MHOECTBa
PALMOHAIIBHBIX U IEMCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHATh JIpOOM M TPOLEHTHI JUIsl PEIIeHHUs] NPUKIAIHBIX 3a7ad H3
PA3JIMYHBIX OTPACIIEV 3HAHUM U PEATbHOM KU3HU;

MPUMEHSTh MPUOTKEHHBIC BBIYUCIICHUS, TIPaBUjIa OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJb30BATh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YMCEN ISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATUEM: apUPMETHUECKUNA KOPEHb HATYpPaJIbHOU
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOIHO OMNEpPUPOBATh MOHATHSAMHU: JIOTapU(PM UHKCIa, JECATHYHBIC U
HaTypaJIbHbIE JIOTapU(PMBL;

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

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHSTUAMM: TOXKJIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OIEpPUPOBaTh MOHATUSMHU: MHOIOWIEH OT OJHON MEepeMEHHOM,
MHOTOWIEH ¢ UeNbIMU KO3(h(UIMeHTaMu, KOPHU MHOTOWIECHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOJIHO ONEpUPOBATHh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
MCIIOJIBb30BaTh CBOWCTBA OMNPENENUTEN 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAa4YeHUs,
IIPUMEHSTh ONPENCIIUTENIA Ul PELICHHUs] CUCTEMBbl JIMHEWHBIX YpPaBHEHUU,
MOJEIUPOBATh PEAIBHBIE CUTYALIMU C MIOMOIIBI CUCTEMBI JINHEWHBIX YPABHECHUM,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpPULl W ONPEIEIIUTEIEH,
WHTEPIIPETUPOBATH MMOJTYUEHHBIN pE3yNIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAKEHUH, COJEPIKAIINUX CTEIEHH C
palMOHAJIBHBIM [T0KA3aTeIIEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUH;

cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(pMuUecKre ypaBHEHUS, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WJIM OCYLIECTBIISASI IPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHHUI;

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

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKEHHSI, YpaBHEHMsS, HEPABEHCTBA II0 YCJIOBHMIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allapara ainreopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh MOHATUAMMU: (PYHKIIMS, CIIOCOOBI 3aaHUs (PYHKIIMH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBIIOJIHATH 3JIEMEHTapHbIE Mpeo0pa3oBaHus rpa)uKoB PyHKIUH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QYHKUNU, HYJIU PYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OINEpUpPOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKLUHU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblee M HaUMEHbLIEe 3HauYeHHe (QYHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHas (QYHKIUS C HATypaJbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUY, BBIOJHATE 3JIEMEHTApPHOE MCCIIEA0BAHNE U IIOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTeslbHas M JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA M rpaduKH, MCIOJIB30BATh MX TpaQUKHU IJIs PEIICHHS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSAMU: TPUTOHOMETPUUECKAS OKPY>KHOCTD,
OTpeJeieHe TPUTOHOMETPUYECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKUMA JJIsI  MCCIEAOBAHMS IPOILIECCOB U
3aBUCUMOCTEN MpHU PElICHUH 3aJlay U3 JPYTUX y4eOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXXaTh (hOpMyIaMH 3aBUCUMOCTH MEX]y BEIMUYMHAMH;

Havana maTeMaTH4eCKOro aHAJIN3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUUECKas MPOTrPECCHs], TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUM JUIS PEIIEHUs peajlbHBbIX 3a4ad MPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMMU: MOCIEIOBATEIILHOCTD, CIIOCOOBI 3a/1aHUs
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOTOo aHajh3a Kak aHaln3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSIMHU: HENpPEPbIBHbIE (PYHKLUMU, TOYKHU
pa3pbiBa rpaduka pyHKIMHA, aCUMIOTOTHI rpaduka QyHKINHY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HENIPEPHIBHBIX (QYHKIUI JIJIs pELIeHUs 3a/1a4;

CBOOOIHO OIlEpUpPOBaTh MOHATUSIMU: TIEpBasi W BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3NYECKHIl CMBICT MPOU3BOMHON IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  MOHATHUSMHU: MHOXKECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHUH 33]a4 U3 JIPYrUX y4eOHBIX MPEAMETOB;

CBOOOJIHO OIEpPHPOBATh TMOHATHUSMU: OIpENeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
IpeIMeTHbIE Pe3yJIbTaThl MO OTAEIbHBIM TeMaM paboueil mporpamMmbsl yueOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsia ¥ BBIYMCICHUSA:

CBOOOZIHO OMEpUpOBaTh MOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypaJbHBIX M IEJbIX UYHCEN, UCIOJIb30BATh MPU3HAKU JAECITUMOCTU
uenbix yucen, HOJl 1 HOK naTypasibHBIX uncen 1uis pelueHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOMHO OMEpUpPOBATh MOHATHEM OCTaTKa [0 MOMAYJIO, 3aliChIBAaTh
HaTypaJIbHbIC YMCIIA B PA3IMUHBIX O3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOIHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUTEKCHBIX YHCEJ, MPEACTABIATh KOMIUICKCHBIC YHCIa B ajareOpanmyeckoil u
TPUTOHOMETPUUECKOHN (hopMe, BBIIIOJIHATH ApU(PMETUUYECKUE ONEpali C HUMU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMH: HUPPAIMOHAIBHBIC, MMOKAa3aTeIbHBIC |
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYUIECTBJIATH OTOOpP KOpPHEW TMpH pEUIeHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMNEPUPOBATH TMOHITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHITh  HEoOXoaumble  (GOpPMYJIbI ISl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICJICTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0OKa3aTeJbHbIE,
jJorapuMUYecKrue U  TPUTOHOMETPUYECKHE YpaBHEHHMs M  HEPABEHCTBA,
coAepKalye MOIYJIA U HapaMeTphl;

MPUMEHSIThH TpauuecKue METOJIbI /I PEIICHUsI YPaBHEHU U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCJIOBHUIO 3aJa4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C UCIOJIh30BaHUEM ammapara ajireOpsl,
MHTEPIPETUPOBATH MOJTYUYEHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UITUU JIBYX (DYHKIIHIA;

CTPOUTH TE€OMETpPUYECKUEe oO0pa3bl YypaBHEHUW U  HEPABEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJHO  OMEpPUPOBATH TOHITHAMHU: TpadUKH TPUTOHOMETPUUECKUX
byHKIMIA;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauana maTeMaTH4eCKOro aHaJIu3a:

WCITOJI30BATh MPOU3BOIHYIO JIJISl KCCIIeIOBaHUS (YHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIee U HAUMEHbIIIEE 3HAUCHUS (DYHKIIUUA HETIPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKJICHHUS HAWIy4YIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COUUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIPEJICNICHUS] CKOPOCTH W YCKOPEHHWS Tporecca, 3adaHHOro (GOpMyJIod WU
rpaduKom;



cBOOOIHO OMEpUpOBaTh MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyie Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO MHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUM Ha TpUMeEpe
coctaBieHus nudepeHnanbHbIX ypaBHEHUN;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHIECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontporenvie  Ipakririeckue o0pazoBaTe/bHbIC
padoThI padoThI pecypenr
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS C 12 1
L[EJIbIM TI0Ka3aTeNIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppanmonanbHble ypaBHEHUS
4 ITokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHUs
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
yYpaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepeiBable pynkuuu. [IponsBoanas 20
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n MPOrpaMMbl Bcero Kontporenpie  IMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GhyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (HYHKITHA. 14 1
Tpuronomerpuieckrne HepaBeHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KommekcHbie uncna 10
6 HatypanbHble u iensle uncia 10
CucTeMBbl paroHATBHBIX, HPPAITTOHATEHBIX
7 MMOKAa3aTeIbHBIX U JIOTapUPMHUUECKUX 12 1
YpaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Nen/m Tema ypoka KoHTpoibHbIe uuppossie
Bceero oOpa3oBaTejibHbIE
padoThI pecypest
1 MHo03€ecTBO, onepaluy HaJl MHOKECTBAMH U 1
HX CBOICTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
amnmapara JJisi pelieHus 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHEBIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OECKOHEUYHBIE MTEPUOINUECKUE TPOOH
Parnnonanshele unciaa. OOBIKHOBEHHEIC U
5 JECATHYHBIE TPOOH, MPOLICHTHI, 1
OecKOHEYHbIE TIEPUOANYECKUE APOOH
6 [Ipumenenue npobeit 1 MPOLEHTOB JIst 1
penieHus MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB IS 1
petieHus MPUKIAIHBIX 3a/1a4
8 JlelicTBUTEeNbHBIE YUCIIa. PallioHalbHbBIE U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JIEMCTBUTEIILHBEIMH YHCIaMH
10 Mopynb JeHCTBUTEIBRHOTO YHUCIIA U €r0 1

CBOWCTBA




11

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IPUKHUJIKA U OLICHKA
pe3yJIbTaTa BIYUCICHAN

12

OcHOBHBIE MCTOJbI pCICHUA LICIIBIX U
IpoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METOIbI PEIICHHS IIEIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PELICHUS LENbIX U
JIPOOHO-PALIMOHABHBIX YPaBHEHUHN U
HEPABEHCTB

MHoro4wieHsl OT OJHON IEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

16

MHorouseHsbI ¢ 1eabIMA K0P PUITUEHTAMU.
Teopema Buera

17
18

Pemenue cucrem JIMHENHBIX YpaBHEHUI

Pemenne cucreM IMHENHBIX YpaBHEHUN

19

Marpuna cucTeMsl JINHEWHBIX YPaBHEHU.
Onpenenurens MaTpubl 2X2, ero
T€OMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens A pereHus
CUCTEMBI JINHEWHBIX YPaBHEHUI




22

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

23

24

25

Pemenue npuknaaHbIxX 3a/1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtponbHast pabota: "PanronansHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWUHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHUs QYHKIUH.

B3aumuo obpatabie pyHkiuu. Kommosunus

byHKIUI

26

I'paduk dpyHkuMU. DieMeHTapHbIE
npeoOpazoBanus rpapukoB GyHKIHUN

27

28

29

OO6nacTp onpeneneHus 1 MHOKECTBO
3HayeHndd pyHkuuu. Hymm ¢pyHkmmn.
[IpomeKyTKHM 3HaK OCTOSHCTBA

YérHble 1 HeUETHBIE QYHKIINU.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBbI (DYHKITHH.

Haubosnbiiee u HanMeHblIee 3HAYCHNUE
(GYHKLIHU Ha TPOMEXYTKE

30

Jluneiinas, kBagpaTudHas U JPOOHO-
TuHeHas GyHKuun

31

32

SJ'ICMCHTapHOC HCCJICAOBAHUC U ITIOCTPOCHUC

rpadukoB 3TuX QyHKINUN

SJ'ICMCHTapHOC HCCJICAOBAHUC U ITOCTPOCHUC

rpaduKoB 3TUX QYHKIMH

33

Crenens ¢ IICIBIM ITOKa3aTelneM. burom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona

35 Crenennast GyHKIUS C HATypalIbHBIM U
1eNbIM noka3aTenieM. E€ cBoiicTBa u rpaduk

36 KonTtponbnas padora: "CreneHnas
¢ynkuus. E€ cBolicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HATYPalbHOM
CTEIIEHU U €ro CBOKWCTBA

38 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTETEeHH U ero CBOMCTBA

39 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAKEHUH,
CoOJIepKaliX CTENEHU U KOPHU

40 [TpeoOpa3oBaHUs YHCIOBBIX BBIPAXKECHUH,
CoJIepKaliX CTENEeHU U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpKalIiX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUsl. OCHOBHbIE

42 METO/Ibl PEIIEHUsI UPPALUOHATIBHBIX
YpaBHEHUU
HppanmonaneHble ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Wppannonansueie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI peIIeHUs] UPPALTUOHATBHBIX
YpPaBHEHUNU

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT

UpPpaLMOHATILHBIX YPAaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU

46 VPPALMOHAIIBHBIX YPAaBHECHUM

47 PaBHOCUIIBHBIE TIEPEXO/IBbI B PELLIEHUU
UPPALMOHAIIBHBIX YpaBHEHUI

48 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
VPPALMOHAIIBHBIX YPaBHECHUM
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

49 KaK (YHKIMH 0OpaTHON CTETIeHHU C
HaTypaJIbHBIM I10Ka3aTeNIEM
CoiicTBa u rpaduk KOpHS N-0if cTeNeHN

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTYpaJIbHBIM IOKa3aTesleM
Kontponbnas pabora: "CsoiicTBa u rpaduk

o1 KOpHs N-oi creneHu. MppanroHanbHbIe
ypaBHEeHHUA"

59 CreneHsb ¢ pallMOHAIBLHBIM [T0KA3aTEIEM U
e€ CBOICTBA

53 CreneHb ¢ pallMOHATILHBIM [T0Ka3aTeIeM U
€€ CBOICTBA

54 CreneHsp ¢ palliOHATILHBIM [T0Ka3aTeIeM U
€€ CBOICTBA

55 [Toxa3zatenbHast QpyHKIM, €€ cBOIicTBA U
rpadux

56 Hcnonp3zoBanue rpaduka GyHKIUN 115
penieHust ypaBHEHU N

57 Hcnonp3oBanue rpaduka QyHKIUM 15
peneHus: ypaBHEHU N

58 [loka3arenbHble ypaBHEeHUsA. OCHOBHBIE




METO/Ibl PEIICHUS TOKA3aTEeIbHBIX
ypaBHEHUU

[Toka3zarenbublie ypaBHeHUs. OCHOBHbBIE

59 METO/BI pEIICHUS MTOKa3aTeIbHbBIX 1
YpaBHEHU I
[ToxazarenbHble ypaBHEeHUSI. OCHOBHBIE

60 METO/Ibl PEIICHHSI TTOKA3aTeIbHBIX 1
YpaBHEHUU

61 KoHntponbnas padota: "[lokazarenpHas 1
¢bynkius. [lokazaTenbHble ypaBHeHUS"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudwm gucia. CBoiicTBa orapugma 1

65 JecsaTuunble U HATypaJlbHbIE TOTapU(PMBI 1

66 JlecATUYHBIE U HATYpAIbHBIC JTOTapH(PMBI 1

67 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX 1
aorapudmsl

68 [TpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX 1
J0rapupmbl

69 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

70 Jlorapudmuueckas pyHKIuUs, €€ CBOUCTBA U 1
rpadux

71 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U 1
rpadux

79 Hcnons3oBanue rpaduka QyHKIUN 115 1

peneHus: ypaBHEHU N




Hcnonp3oBanue rpaduka QyHKIUH 15

3 pelIeHusl ypaBHEHUM
Jlorapudmuueckue ypaBueHusi. OCHOBHBIC

74 METO/BI peIIeHUs JTorapu(HMUIECKUX
YpaBHEHU I
Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIE

76 METO/Ibl PEIICHHS JIOTAPUPMUUECKUX
ypaBHEHUU

77 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
JOrapu(pMHUUECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
Jorapu(pMHUUECKUX YpaBHEHHM

79 Konrtponbnas pabora: "Jlorapudmuueckas
¢ynkuus. Jlorapudpmuueckue ypaBHenus"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC ¥ apKTaHT'€HC
YHCIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKIX

(GyHKIUI YUCIOBOTO apryMeHTa




Tpuronomerpruyeckas OKpyKHOCTb,

85 OTpeIeTICHUE TPUTOHOMETPUUECKHUX 1
(YHKIHMIA YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAXCHUI

93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1

99 Pemenune TpuroHoMeTpuUECKUX ypaBHEHU I 1

100 Pemenne TpUTOHOMETPUYECKUX YpaBHEHHHA 1
KonTtponbHas pabora:

101 "TpUrOHOMETPUUECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS 1

nocJieroBaTebHOCTEN. MeTo




MaTeMaTUYECKON MHIYKIIUU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MocIieI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccust

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaroIias reoMeTpruiecKas
nporpeccust

107 CyMmMma 6eCKOHEYHO YOBIBAIOIICH
FeOMEeTPHUUECKOI Mporpeccuu

108 JIMHENHBIN U YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX MPOLEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

110 Hcnonp3oBaHne MPOTpeccHy IS PeIIeHUS
pealbHBIX 33]a4 MPUKJIAHOTO XapaKTepa

111 Kontponbnas padoTa:
"[TocnenoBaTenbHOCTH U TIpOrpeccun’”

112 HenpepbiBHBIE QYHKIINU U UX CBOMCTBa

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMA

114 CaotiicTBa (QyHKIIUI HETIPEPHIBHBIX HA
OTpe3Ke

115 CaotiicTBa (QyHKIIUI HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTtoa HHTEepBAIOB /ISl pEIICHUS

HEpPaBEHCTB




MGTOI[ HUHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 MeTtoa UHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUMH 1715 peleHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

epBasi ¥ BTOpasi IPOU3BOIHBIC (PYHKIIUU

121 IT y

122 OnpezneneHue, reOMETPUYECKUI CMBICI
MIPOU3BOIHOM

123 Omnpenenenne, GU3HYECKUN CMBICIT
MIPOU3BOIHOMN

124 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIMHA

195 VYpaBHeHUe KacaTeNbHON K TpapuKy
byHKIIUN

126 [Ipou3BoHbIE AIIeMEHTAPHBIX (YHKIHN

127 [Tpon3BoIHBIE IEMEHTAPHBIX (PYHKLUH

128 [Ipou3BogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKITHIA

129 [IpousBoaHast CyMMBbI, MPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKITHIA

130 [IpousBoaHast CyMMBI, POU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKLINH

131 KonTponbnas paborta: "[IponsBognas”

132 [ToBTOpeHnue, 06001IeHNE, CUCTeMaTH3aIUs




3HaHuii: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

133 - 1
3HaHui: "OyHkun"
134 Hrorosast koHTpoIbHAs paboTa 1
135 Wrorosas KoHTpoJbHAS paboTa 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AINS 1
3SHAHHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

Ne i/

Tema ypoka

[Ipumenenne npou3BOTHON K
uccienoBaHuio GyHKIUI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K

HCCICOOBAHUIO (I)YHKLII/Iﬁ Ha MOHOTOHHOCTH
H OKCTPCMYMBEIL

KoanyecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCIIEIOBAaHHIO (PYHKIIMIT HA MOHOTOHHOCTD
U DKCTPEMYMBI

[IpuMeHeHne Npon3BOHOM K
HCCIEeI0BaHUI0 GYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[Ipumenenre npou3BOIHOM K
HcCce0BaHuI0 (DYHKIIMI HAa MOHOTOHHOCTD
U SKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIeIOBaHMI0 (YHKITUI HA MOHOTOHHOCTh
U DKCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HAaMMEHBIIETO 3HaYEeHUsI HETIPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U




HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

10

11

Haxoxnenne HanOOoJIbIIEro u
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GbyHKIMU Ha OTpe3Ke

Haxoxnenune HanboubIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(byHKINU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIEr0 U

HAaWMEHBIIETO 3HAUYEHUsI HEPEPHIBHON
GyHKIIUM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
GyHKIIUM Ha OTpe3Ke

13

[IpuMeHeHne Mpon3BOHON IS
HaXO0X/ICHUS HaWIy4Ilero peleHus B
MPUKJIAHBIX 3a7a4ax

14

15

16

[Ipumenenne npou3BOIHOM IS
HAXOXJIECHUS HAWJTYUIIETO PEIICHUS B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHOTO (GOopMYIIOH Hin
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIION UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus ¢hyHkmmi

19 Komnozunus pyHkuuit

20 I'eomerprueckue oOpa3bl ypaBHEHHN Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJIMHATHOMN TIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHON"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
1epBOOOPA3HBIX

24 [TepBooOpazHbie 3NeMeHTapHBIX (HYHKIUH.
[IpaBuiia HaX0XA€HUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (QYHKITUH.
[IpaBuia Hax0X/1€HUS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro HHTerpaia mo
dbopmyne Hetotona-Jleitoauia

08 Boruncnenue onpenenéHHOro uHTerpaia mo
dhopmyne HeroTona-Jleitonuna

29 IIpumeHeHne nHTerpana 1Jis HaX0XKACHU
ioaaen miockux Guryp

30 IIpumeHeHne nHTerpana aJisg HaX0XKACHUs
00BbEMOB reOMETPUYECKHX Tell

31 [Ipumeps! pemienuit AudepeHnrnaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii quddepeHraIbLHbIX

32 o
ypaBHEHUH
MaremaTruueckoe MOAECIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MTOMOIIBLIO
muddepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuueckre GyHKIHH, HX
CBOICTBa U rpaduKu

36 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckre GyHKIHH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuveckne GyHKINHU, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUN C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

41 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YPaBHEHU C TOMOIIbIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT160p KOpHEI TPUTOHOMETPHUUECKHUX

YPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprUYeCKHX
HEPABCHCTB

47 Pemenne TpuroHoMeTpuuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKHUX (QYHKITHI.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'padrueckue METObI peLICHHUS
UppaMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLeHus
UppaloOHAIbHBIX YPaBHEHHUH
63 I'paduueckue METOIbI pEeLICHUS
[I0KA3aTENIbHBIX YPAaBHEHUIN
64 I'paduueckue METOIBI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHUs
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI peLICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLIeHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTO bl peLICHUs
68 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI pelICHNUS
69 MOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX

ypaBHEHUH




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHbBIX U JIOTApU(PMUICCKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pericHUs
MOKa3aTeIbHBIX U JOrapu(pMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "MppanmoHaibHbie,
MOKa3aTeIbHbIE U Jorapu(MudecKkue
HepaBeHcTBa"

KowmriekcHeie yncna. Anrebpandeckas u
TPUTOHOMETpHYEcKasi pOpMBI 3arucu
KOMIUJIEKCHOTO YHUCIIa

KomriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMILIEKCHOT'O YHCIia

75

Apudmerrueckue oneparum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI HAa
KOOp,I[I/IHaTHOﬁ INJIOCKOCTH

78

N3o0pakeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii ctenenu us
KOMILIEKCHOT'O YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCII AJIA




penreHus (GU3NIECKUX ¥ TEOMETPHICCKHUX
3a7a4

KonrtponsHas pabdora: "KommuiekcHbie

82 "
qucia

83 HarypanbHble u 11epie yucia

84 HatypanbHble u Lienble uncia

85 [IpumeHeHue MPU3HAKOB AETUMOCTHU LENbIX
qucen

86 [TpumMeHeHre TPU3HAKOB AETUMOCTH HENTBIX
qucen

87 [TpumMeHeHne TPU3HAKOB IETMMOCTH IEITBIX
gucen: HOJl m HOK

88 [IpumeHeHne MPU3HAKOB AETUMOCTH IENbIX
yucen: HOJl u HOK

89 [TpuMeHeHre TPU3HAKOB IETMMOCTH TIEITBIX
YHCeN: OCTaTKU IO MOJTYJIIO

90 [TpumMeHeHne TPU3HAKOB ICTMMOCTH ENBIX
YHCeJl: OCTaTKU M0 MOAYJIIO
[TpuMeHeHne NPU3HAKOB IETUMOCTH LIEITBIX

91 qucen: anroput™ EBkina Juist pereHus
3aJa4 B LIEJIbIX YHCIax

92 KonrtponsHas pabora: "Teopus 1emnbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIEICTBUS

94 Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.

PaBHOCHIBHBIE CHCTEMEI H CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHECHUIN

OCHOBHEBIE METOJbI pCHICHUA CUCTEM U

96 COBOKYITHOCTEW MPpallMOHATBHBIX
YpaBHEHUI

97 OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U
COBOKynHOCTCﬁ IIOKa3aTCIbHBIX ypaBHeHI/Iﬁ

08 OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKYITHOCTEH IOKAa3aTEIbHbIX YPABHEHUI

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
99 COBOKYITHOCTEH Jorapu(pMuuecKkux
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

100 COBOKYITHOCTEH JIorapu(pMU4IeCKUx
ypaBHEHUU

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHUYeCKUX 3ajad U 3a7a4 u3

101 pa3auyYHbIX 00JacTel HayKu U peaslbHOMN
KU3HU, MHTEPIIPETALUs IOJyUYEHHBIX
pe3yJIbTaToOB

[IpuMeHeHne cucTeM K pEeIEHUI0
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

102 pa3nuYHbIX 001acTe HAYKH U peabHOM
KHU3HHU, UHTEPIPETALUS TOTYIEHHBIX
pe3yIbTaToB

103 [IpuMeHeHrne HEPAaBEHCTB K PELICHHUIO

MaTeMaTH4YeCKNX 3a1ay4 U 3a1a4d 13




pa3nuYHBIX 001aCTei HAYKH U PeabHOM
YKU3HU, MTHTEPIPETALUs [OJTyYEHHBIX
pe3yJIbTaToOB

KonTponbnas padora: "CucreMsl
palluOHAJIBHBIX, UPpPALIUMOHATIbHBIX

104
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUN"

105 PannonanibHble ypaBHEHHUs ¢ TapaMeTpamMu

106 PanmonanbHble HEpaBEHCTBA €
napameTpamu

107 PanyoHaneHbIE CUCTEMBI € ITapaMeTpaMHu

108 WppannoHaibHble ypaBHEHUs, HEPABEHCTBA
C rapamMeTpamMu

109 HppanmoHanbHbIe CHCTEMBI C TapaMeTpaMu

110 [Toka3zaTenpHBIE YpaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 IlokazareabHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuueckue ypaBHEeHuUS,
HEPaBEHCTBA C TTapaMeTpaMu

113 Jlorapugmuueckue CucTeMsI ¢
napameTpamu

114 Tpuronomerpuueckre ypaBHEHUS C
napameTpamu

115 Tpuronomerpuveckne HepaBeHCTBA C
napamMeTpamu

116 TpuronomeTpudeckrue CUCTEMBI C
napameTpamu

117 [TocTpoeHue u uccnenoBaHue




MaTeMaTUYECKUX MOJIEJICH peaabHbIX
CUTYallUi C MOMOIIbIO YPaBHEHUH C
napameTpamu

[TocTtpoeHue u uccnenoBaHue
MaAaTEMATHYCCKHUX MOHeHeﬁ PCATIBbHBIX

118 CUTyAalUH C IIOMOLIBIO CUCTEM YPABHEHUH C
napameTpamu
[TocTpoeHue u uccnenoBaHue

119 MaTeMaTHYECKUX MOJIENIeH peabHbIX
CUTyAalUH C IOMOUIBIO CUCTEM YPABHEHUH C
napameTpamu

120 KonTponbnas pabora: "3amnauu ¢
napamerpamu”

121 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"

122 [ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 A
3HaHui: "YpaBHeHus"
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS

123 3HaHui: "YpaBHeHus. Cuctemsl
ypaBHeHUH"

124 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBeHncra"

125 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3aIIHS
3HaHui: "HepaseHncrra"

126 [ToBTOpeHmE, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "HepaBencrsa"

127 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "l[IponsBoanas u e€ npumeHeHue"




[ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIUS

128 3HaHuii: "[IpousBoaHas u e€ npumeHenue" L
129 [ToBTOpeHme, 06001eHNE, CUCTEMATH3AIUS 1
3HaHui: "lIponsBoanas u e€ npuMeHeHue"
130 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 1
3HaHuii: "MHTEerpan u ero npuMenenue"
131 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"
132 [ToBTOpeHME, 006001IEHNE, CHCTEMATH3AIUS 1
3HaHuit: "OyHkun"
133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3 AL 1
3HaHui: "OyHkun"
134 Hrorosas koHTpoJIbHAsI paboTa
135 HroroBas koHTposIbHAs paboTa 1 1
136 HOBTOPGHI/IG, 0000111eHHe, CHCTEMATH3aIIUs 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTarta
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh MOHATHUSMH: pPALMOHATIBHOE W JICHCTBHTEIBHOE YHCIIO,
' OOBIKHOBEHHAS U JACCSATUYHAS IPpOOb, MPOIICHTHI
12 BemonHATe  apudmeTrnveckue  omepanuu  C  pPaldOHAIBHBIMH U
' JeHCTBUTEIIbHBIMU YHACITAMHU
13 BrimonHATs npulnmkEHHbIC BEIUMCICHHUS, UCIIONB3YS MTPaBHIIa OKPYTIICHUS,
' JIeNaTh TPUKUAKY U OLICHKY pe3yJbTaTa BHIYHCICHUIN
OnepupoBaTh NOHATHSMH: CTEIEHb C IIEJBIM IOKa3aTelleM, CTaHIapTHAs
14 dopma 3ammcu ACHCTBUTENBHOTO YHCIA, KOPEHb HATYpaJbHOW CTEIeHH;
' UCIMOJIb30BaTh MOAXOJANIYI0 (OpMY 3amUCH JAECHCTBUTEIBHBIX UYUCEN JUIS
pelIeHns MPaKTUYEeCKUX 3aa4 U MPECTaBICHUS JaHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC W TAHT€HC MTPOU3BOJIEHOTO yTJIa;
15 WCIIOJIB30BaTh  3allUChb  NPOU3ZBOJIBHOTO  yria  uepe3  oOpaTHBIC
TPUTOHOMETpHUYECKUE (PYHKITHH
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXJIECTBO, ypaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 parroHanIbHOE, UppalnoHalbHOE ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHUE
29 BemmonHATe ipeo0pa3oBaHusl TPUTOHOMETPUIECKUX BBIPAKEHHUA W pPeriaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BrImonHATe mpeoOpa3oBaHus IENbIX, PAIMOHATBHBIX M UPPAIMOHATBHBIX
2.3 BBIDQKEHUI ¥ pelaTh OCHOBHBIC THIBI IENBIX, PAIMOHAIBHBIX |
UppaIMOHATFHBIX YPAaBHEHHI U HEPABCHCTB
54 [IpuMmeHsTh ypaBHEHHS M HEpPaBEHCTBA Ui PEIICHUS MaTeMaTHYeCKHX
' 3aj1ay M 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U peabHON )KU3HU
MogenupoBaTh peajbHBIE CHUTYallMd Ha S3bIKe anreOpbl, COCTaBIAThH
2.5 BBIPQ)KEHUS, YPABHEHUS, HEPABEHCTBA [0 YCIOBHUIO 3aJlaud, MCCIENI0BATh
MOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAaHUEM arrapara anreopbl
3 OyHK1MU U TpaduKu
31 OnepupoBaTh MOHATUAMH: (PYHKIUSA, CIOCOOBI 3a1aHust QyHKIMH, 00IacTh

ONpeNeNeHnusT W MHOXKECTBO 3HAYeHM (QyHKUUH, Tpapuk (yHKIHH,




B3aUMHO 00paTHbIe (YyHKIUU

OnepupoBaTb MOHATHSAMH: YETHOCTh U HEUETHOCTh (YHKUUHU, HYIU

3.2 (GYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN 1)1 pEIICHUs] ypaBHEHUI
3.4 CtpouTth U yuTaTh rpauKy JIMHEHHOHN (QYHKIMHU, KBaAPaTUYHON (YHKINH,
CTETICHHOW ()YHKITUH C IIEJIBIM TTOKa3aTeJieM
Hcnonw3oBare rpaduku (QyHKUMHA [UIS HCCIENOBAHUS TPOLECCOB U
3.5 3aBHCHUMOCTEH MpH pelIeHUH 3a4ad M3 JIPYruX Y4eOHbIX NpPEeIMETOB U
pealbHOM JKU3HH, BEIpaXaTh POpMyTIaMH 3aBUCUMOCTH MEXKTY BEIMUYUHAMU
4 Hauana marematnyeckoro anammsa
41 OnepupoBaTh TOHSATUSAMHU: TOCIEAOBATEIBHOCTh, apudMeTndeckas U
' reOMETPUYECKas MPOTPECcCUu
4 OnepupoBaTh TOHATUAMU: OECKOHEYHO YOBbIBaromass TeoMeTpuyecKas
' nporpeccusi, cyMMa 6€CKOHEYHO yOBbIBAIOIIECH reOMETPHUIECKON IPOrpeccuu
4.3 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOWCTBAa TOCIENOBATEIBHOCTEH W Mporpeccuii A
' pEIIeHUs peasbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHo>xecTBa U JIOTHKA
5.1 OrnepupoBaTh NOHITHSIMU: MHOXKECTBO, ONIEpaIlii HaJ MHOXKECTBAMH
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar g ONHUCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YUEOHBIX
MPEAMETOB
53 OnepupoBaTh  TMOHSATHUSAMH:  ONpENEIEHHWE,  Teopema,  CIENCTBHE,
JI0Ka3aTelIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NpoBepsieMoOro .
0o0pa3oBaTeIbHOI NPOrpaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCIICHUS
OrnepupoBaTh TMOHATHSAMH: HaTypajdbHOE, II€JI0€ YHCIIO; HCIOIh30BaATh
11 MPU3HAKK JEIUMOCTH ILIEJIBIX YHUCEJ, Pa3JIOKEHHWE YHCiIa Ha MPOCThIE
MHO>KUTENH ISl PEIICHUS 33129
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAIIBHBIM [TOKa3aTeIeM
13 OnepupoBaTh MOHATHIMHE: JorapudmM 4Ymcia, JECATHYHBIC U HATypajbHbIC
' sorapruQMsI
2 VYpaBHEHHUS U HEPABEHCTBA
2.1 [IpuMeHsITH  CBOWCTBA CTENMEHU [UISI TNPEoOpa3OBaHUs  BBIPAKCHHIA,




ONCprUpOBaTh MOHATHUAMMU: IIOKA3aATCIIBHOC YPAaBHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Ifl U HECPAaBCHCTB

BoimonHATe TpeoOpa3oBaHusl BBIPAKCHHUN, COAEPIKALIMX JIOTapu(MBI,

2.2 ONEPHUPOBATH MOHATUAMU: JIOTApU(MHUUECKOE YpPaBHEHHWE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 Haxoouts perieHns NpocTEeNINX TPUTOHOMETPUYECKUX HEPABCHCTB
OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN M €€ pEILCHUE;
2.4 MCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH I PELICHUs TPAKTUYECKUX
3a1a4
95 Haxonuth pemeHnst npocTeNmX CUCTEM U COBOKYITHOCTEW PAallMOHAJIBHBIX
' ypaBHEHUH U HEPABCHCTB
MogenupoBaTh peajbHblE CUTyalldd Ha s3blKe anreOpbl, COCTABIAThH
2.6 BBIPAXCHMSI, YPaBHEHUS, HEPAaBEHCTBA U CHCTEMBl IO YCJIOBHIO 3aJauH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM ariapara areopbl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (YHKIHH, TOYKH SKCTpeMyMma (yHKIUH, HauOojbliee M
' HauMeHbIllee 3HaueHus (PyHKLUMU Ha MPOMEXKYTKE; HCIOJIb30BAaTh UX IS
uccienoBaHus PyHKIMH, 3aJaHHOU rpadukoM
OnepupoBaTh MOHATHAMH: IpaUKU MMOKa3aTEIbHOM, JorapupMuIeckon u
3.2 TPUTOHOMETPUUECKUX (PYHKIMH; H300pakaTh HMX Ha KOOPAWHATHOU
IJIOCKOCTH UM UCIIOJIb30BATH ISl PEILICHUS] YPaBHEHUI 1 HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTU IpaUKH JIMHEHHBIX YpaBHEHUIN
' Y UCTOJIb30BaTh UX JJIS PELICHUS CHCTEMBI IMHENHBIX YPAaBHEHUN
34 Ucnonw3oBarhk rpaduku (QyHKUMHA JUIS HCCIEIOBaHUS IPOLECCOB U
' 3aBUCUMOCTEH U3 ApyruxX y4yeOHBIX TUCIMITINH
4 Havana marematndeckoro ananusa
OnepupoBaTh MOHATUAMU: HETIpEpbIBHASA (DYHKIIHSL, TPOU3BOIHAS (QYHKIINY;
4.1 UCIOJIb30BaTh T'€OMETPUUECKUN U (DU3MYECKHI CMBICT HPOM3BOJHON JUIS
pelieHus 3a1ad
49 Haxoauth  mpou3BOAHBIE  BJEMEHTAPHBIX  (QYHKIUM,  BBIYHUCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKLIUH
Hcnonp30BaTh  NPOM3BOAHYIO Ui HUCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBbI, NMPUMEHSTh PE3yJIbTaThl HUCCIEIOBAaHUS K
MOCTPOEHHUIO IPapUKOB
44 Hcnonp30BaTh MPOU3BOAHYIO i HAXOXKJIEHUS HAWIY4YIIEro pELICHUS B
' IIPUKIIAIHBIX, B TOM YHCJIE COLUAIIbHO-DKOHOMUYECKHX, 3aa4ax
45 OnepupoBaTh MNOHATHUSMH: TE€pPBOOOpa3Has M HWHTErpaj; I[OHUMATh
' reOMEeTPUYECKUi U (PU3MUECKHI CMBICIT HHTETpaja
46 Haxonuthk nepBooOpa3Hble 3J€MEHTAapHBIX (QYHKLUUN, BBIYUCISATh UHTETPAT

o ¢popmyie Herotona — JleiiOnua




4.7

Pemarn MNPUKJIAAHBIC 3ada4u, B TOM YHUCIIC COLHUAIIbHO-DKOHOMHUYCCKOI0 U
(1)I/I3I/I‘ICCKOFO XapaxkTepa, CpeaACTBaMH MaTEMaTUYCCKOI'O aHaIn3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

Koxa
1 Yucna v BIYKCICHUS
Panmonanbupie  yucna. OOBIKHOBEHHBIE UM JECATHYHBIE JApOOHM, IPOLEHTHI,
11 OeCcKOHEeUHbIe NepUoANYECcKHEe IpodU. ApudpMeTniyeckue onepanuy ¢ pauoHaIbHBIMU
' qucIaMu, IpeoOpa3oBaHus YUCIOBBIX BeIpaskeHU. [Iprumenenue npobeii u mporeHToB
JUIs PEeLIeHUs IPUKIIaJHBIX 3a/1a4 U3 Pa3JInYHbIX OTPACIeH 3HAHUM U peanbHOM KU3HU
JeiicTBuTenpHbIC Yncia. PanioHansHbIe M HPPAMOHANBHBIC YHCIa. ApH(pMEeTHIeCKHIe
1.2  onepauuu c AeHCTBUTENbHBIMM uuciamMu. [IpuOnrxkéHHbIE BBIYMCICHMS, NpaBUIIa
OKpYTJIEHHUs, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIUUCIICHUI
Crenenb ¢ nenbiM nokaszaresneM. CtangapTHast popMa 3amucu AeHCTBUTEFHOTO YHCIA.
1.3 = HUcnonw3oBanue moaxonsmiend (opmbl 3alHCH ACHCTBUTEIBHBIX YUCEN ISl PEIICHHS
NPaKTUYECKHX 3a/1a4 U TPEICTABICHUS TaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypalbHOM cTeneHu. JleHcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
15 CuHyc, KOCHMHYC M TaHT€HC YMCJIOBOTO apryMeHTra. ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaAHUS
99 [IpeobpazoBanne TPUTOHOMETPUIECKHUX BBIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmyisl
53 VYpaBHeHUe, KOpeHb YypaBHeHHUs. HepaBeHCTBO, pellleHHWE HepaBeHCTBA. Meron
UHTEPBAIOB
2.4  Pemenue 1ensix U ApoOHO-PALMOHATBHBIX YPaBHEHNI 1 HEPABEHCTB
2.5 Pemrenne nppalimOHaNIBHBIX YPaBHEHNUH U HEPABEHCTB
2.6  PemeHue TpPUrOHOMETPUYECKUX YpaBHEHHH
97 [TpumeHeHne ypaBHEHHH 1 HEPABEHCTB K PEIICHUIO MAaTEeMaTHYECKUX 3a]1a4 U 33734 U3
' Pa3IUYHBIX 00J1aCTe HayKu U peanbHOM KU3HU
3 OyHKIHH U TpaduKu
31 Oynkuus, crnocodbl 3amanus ¢yHkuud. I'paduk QyHkuun. BzaumHo oOpaTHBIE
' GyHKIUH
3.9 O6nactp ompeneneHuss W MHOXKECTBO 3HaueHWH ¢GyHkumu. Hymm ¢dyHKImm.
' [TpomexyTkH 3HaKONOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKLIUU
3.3  CrenenHas (QpyHKIM ¢ HATypaJbHBIM U IIEeJbIM MoKazatesneM. EE cBoiicTBa u rpaduxk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 Tpuronomerpudeckas OKpPYKHOCTb, OIPEIEIEHUE TPUTOHOMETPHUUECKUX (YHKIMH
' YHCIIOBOTO apryMEHTa
4 Hauana maremMaTHueckoro aHajimza
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUSl  IOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
Apudmerndeckass M reomerpuueckas mnporpeccuu. beckoHeuHo —yObIBaromas
49 |~ TEOMETpHYECKasd NPOrpecCHs. CymMa OeckOHEYHO YObIBarOLIed TIeoMeTpUdecKon
' nporpeccuu. Popmyia CIOXKHBIX HPOIEHTOB. VICHONBb30BaHWE TPOTPECCHH IS
pelIeHus peaqbHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omepanud Haj MHOXecTBaMu. Jluarpammer Oiinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Jjs OIHCaHUS peajbHBIX
NPOIIECCOB U SIBJICHUH, P PEIICHUH 33724 U3 APYTHX YIEOHBIX MTPEIMETOB
5.2 Ornpenenenue, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
1 Yucna u BIYUCICHUS
11 HarypanbHble u nensie uncina. [lpu3Haku AeTMMOCTH LENbIX Yncel
1.2 Crenensb ¢ pallnOHAIBHBIM MTOKa3zareiaeM. CBOWCTBA CTENEHU
13 Jlorapudm uncna. [lecaTnynble U HaTypajibHbIE JOrapupMbl
2 VYpaBHeHUs U HEpaBEHCTBa
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAIIMX JIOTapU(HMBI
2.2 [TpeoOpa3oBaHue BRIpaKEHNH, COIEPIKAIINX CTETICHH C pAIlHOHAILHBIM TIOKa3aTeeM
2.3 [TpumMepb! TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zarenbpHBIC ypaBHEHHS W HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucreMbl TMHEMHBIX YpaBHEHUN. PellleHne MpukIagHbiX 3a7a4 ¢ MOMOIIbIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHATBHBIX YPAaBHEHUI 1 HEPABEHCTB
)8 [IpumeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIIEHUI0 MAaTEeMaTHUYECKUX 3a7ay
' ¥ 33/1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PEaNbHOM KU3HH
3 DOyHKINUH U TpaPUKH
Oynkums. [lepuognueckue ¢ynkiun. I[IpomMexyTKM MOHOTOHHOCTH (DYHKIIHUU.
3.1 MakcumyMbl U MHUHUMYMBbI (yHKimu. HaunOomnbinee W HauMeHbllee 3HAYCHUE
(GYHKINU Ha TPOMEKYTKE
3.2 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduKu




3.3

[oxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU

3.4 Hcnionb3oBanue rpadukoB GYHKIUHN sl pEIICHHs YPAaBHEHUH U JIMHEHHBIX CHCTEM
Hcnonp3oBanue rpagukoB GyHKIHHA U UCCIIEI0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT NpPU pEIICHUH 33a7ad M3 JAPYruX YYeOHBIX NPEAMETOB U
peaabHOM KU3HU
4 Hauana matemaTndeckoro aHaausa
4.1 HenpepbiBabie GpyHKIIMU. MeTO MHTEPBAIOB /ISl pEIICHUS] HEPABCHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuaeckuii 1 GU3MUECKHil CMBICI TPOU3BOIHOM
43 [Tpou3BomHbIe 3yMeMeHTApHBIX (QyHKIUHA. DOpMyNBl HAXOXKICHHS MPOU3BOTHON
' CYMMBI, TIPOM3BEICHUS  YaCTHOTO (YHKIIHIA
[lpuMeHeHHEe TPOM3BOMHONW K UCCICIOBAaHHIO (YHKIUH Ha MOHOTOHHOCTh U
4.4 9KcTpeMyMbl. HaxoxklieHre HauOOJIBIIEr0 U HAMMEHBIIErO 3HAa4eHUs (YHKIMUA Ha
OTpe3Ke
[IpumeneHre TPOM3BOIHON JJISi HAXOXKACHUS HAWIYYIIETO PEIICHHUS B MPUKIIATHBIX
4.5 3amadax, JUIA ONpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMmynoi wim
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTterpan, ero reoMeTpudeckuii 1 (GU3NYECKUN CMBICI. BhluncieHne MHTErpaia mno

dopmyne Hetotona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHEI'O OBIIIETO OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUS
NMPoBEPSEMOr0  OCHOBHOI 00pa30BaTeJbHOI MPOrpaMMbl CPeIHEro 001ero
TpeOoBaHUs o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (OpMYJIHpOBATH W ONEPHPOBATH MOHATHUSMH: OIpEIeIICHHE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIC (POPMYIIMPOBKH; NPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MAaTeMaTH4EeCKOW HWHAYKLUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/]a4, OLIEHUBATh
1 JIOTUYECKYI0  MPAaBUIBHOCTb  PACCyX ACHUH; yMEHHE OIEepUupoOBaThH
MOHATUSMM: MHOKECTBO, TOJMHOKECTBO, ONEpAallMM HaJl MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juis
ONMCAHUS PEATBHBIX IIPOLECCOB U SIBJICHUM U IPU PELIECHUM 3a1ad, B TOM
YHCIle U3 JIPYTUX YYEOHBIX PEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMM; MCIOIb30BaTh Ipadbl Npu

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHUCIIO, LEI0e YHUCIO,
CTETICHb C IEJIBIM MTOKAa3aTeJIeM, KOPEHb HATYPAIbHOM CTEIICHH, CTETICHD C
paroHaIbHBIM TIOKAa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKA3aTeNIeM,
norapudmM dYHCIa, CHHYC, KOCHHYC M TaHTEHC IPOW3BOJIBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANHMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, IETbIX, pPallMOHAIBHBIX, JIEHCTBUTEIbHBIX
2 YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIINN 001N
JIeNnuTeNh W HauMEHblee oOlee KpaTHoe, anropuT™m EBkimuma mpu
pEeIICHUHN 3aJa4; 3HAKOMCTBO C pas3IMYHbIMH MMO3MIITUOHHBIMHU CHUCTEMaMU
CUUCJICHUSA, YMCHUC BBITIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hp606pa3OBaHI/IH
BBIPOKEHHN CO CTEeTNEHSAMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHAIBHBIX  BBIPAXKECHWM; YMEHHME  OIEpUPOBATh  IOHATUSIMU:

MOCJIE0BATENbHOCTh, apu(MeTHUecKas MpOrpeccus, TreoMeTpruiecKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYEcKasi IPOrpeccus;
YMEHHE 3a/1aBaTh II0CJIEJOBATEIBHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE UHCIA, MOAYJb U apryMeHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUIOHOMETpUYECKas U anredOpauyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOANUTH IPUMEPHI MCII0JIb30BAaHMSI KOMIUIEKCHBIX YHMCEN; ONEPUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  wu  3X3, omnpeaenuTesb  MaTpHIIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh IOHATUSAMU: pPalMOHAIbHBIEC, HPPALUOHAIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHsS M HEPABEHCTBA, HUX CHCTEMbI; YMEHHE OIEpPUpOBAThH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, PAaBHOCWJIBHOCTh
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPaBEHCTBA M CUCTEMBl C IOMOUIBIO pPa3JIMYHBIX IPUEMOB; pEILATH
YpPaBHEHUs, HEPABEHCTBA W CHCTEMBl C IApaMETPOM; IIPUMEHATH
YPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI I PEILICHUS MaTeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHMYEHHOCTb (PYHKIMH, MOHOTOHHOCTh
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMK Ha MPOMEXYTKE, HempepbIBHAs (DYHKIUS, aCUMIITOTHI rpaduka
byHKIUM, TiepBasg U BTOpas MpOU3BOAHAs (GYHKIMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICT TNPOU3BOJHOM, TepBOOOpa3Has, ONpeaenEéHHbIN
MHTETpall; YMEHUE HaxOUTh ACHUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIATh  NPOM3BOJHBIE  CyMMBI, TPOM3BEIEHUS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKIMU; yMEHHE HaXOIUTh MPOU3BOJIHBIE 3JIEMEHTAPHBIX (QYHKLUH;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HAWOONBIIME W HAaWMEHBIINE 3HAUYCHUS (DYHKIMHA; CTPOUTH
rpa¢uKd MHOTOWIEHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTH4eCKOro
aHaJINM3a; MPUMEHATh MPOM3BOAHYIO ISl HAXOXACHHUA HaWIydlIero
pelleHUss B IPUKIAIHBIX, B TOM YHCIE COLHAIbHO-DKOHOMHYECKUX H

bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TIOMOIIBIO




HHTCrpaga;, HNpUBOAWUTL HNPUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C

noMouibio AudepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GhyHKIMH, oOpaTHAs (QYyHKIIHS,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUWS, KBaIpaTU4Has (QYyHKLUS,
pauuoHanbHass (QYHKLUSA, CTENeHHas (QYHKUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLUH, MOKa3zaTelbHas H
jgorapupmuueckass (GYHKLIHMU; YMEHUE CTPOUTh TpapUKH H3YYEHHBIX
¢GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpadukoB  (QYHKUHUH,
UCIOJIb30BaTh Tpa(UKK Uil U3y4EHUs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHnH 33734 W3 JAPYTHX Y4eOHBIX MPEAMETOB W 3a1ad M3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJy BEJIMYMHAMUY;
UCTIOJIB30BaTh CBOMCTBA W TpapuKu (YHKIUH [UIS pelieHus ypaBHEHHHU,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHU!N YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JABMXKEHHE, paboTy, CTOMMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTH yHpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(duHaHCAMM); COCTaBJIATH BBIPAXKEHUS, ypaBHEHMs, HEPaBEHCTBA MU HUX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIGHUBATh MPaBAOMNOJO0HOCTh pE3yJbTaTOB; YMEHHE MOJIEINPOBAThH
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
yYpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4H, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETHPOBATH NOTYUCHHBIA pe3yabTaT

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apHu(pMeTHdecKoe, MeIHaHa,
HauOoJIpIllee U HaMMEHbIlIee 3HAUYEHUs, pa3Max, AUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHUE H3BJEKaTh, WHTEPIPETHPOBATH
uHOpMaIKIO, IPEJCTaBICHHYI0 B TabJIMIIaX, HAa AMarpammax, rpagukax,
OTpaKaroIllyl0 CBOWCTBA pEaIbHBIX MPOIECCOB U SIBJICHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBble, B TOM YHCJIE C NPUMEHEHHEM TIpadUuecKux
METO/OB U AJIEKTPOHHBIX CPECTB; rpa)uuecKu McCael0BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOILBIO TUarpaMM pacCceUBaHUs U JIMHEHHON perpeccuu

YMeHue omnepupoBaTh MOHSATHUAMU: CIyYalHBIA ONBIT W CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATH




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpaUyecKuX METOJ0B; IMPUMEHSThH
(GOpMyIIBI CIIOKCHHS W YMHOXCHHUS BEPOSTHOCTEH, (OPMYIy IOTHOM
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEAIbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAaclpelesieHHe BEpOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAAHUE, TUCIEPCUs M CTaHAAPTHOE OTKIOHEHHE
CIlydallHOW  BENWYMHBI, (QYHKIMHA  pPacOpeleNieHHss W IUIOTHOCTH
PaBHOMEPHOTO, IMOKA3aTEIFHOTO U HOPMAJILHOTO PACHPE/ICICHHH; yMEHHE
MCTIOJIb30BaTh CBOMCTBA M3YYECHHBIX PACTpEACICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BHIOOPOYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OIIEPHPOBATH TOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS ISl PEHICHUS 33a]ad; OICHUBATh
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHSATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHUHA yTia, MJIOCKUNA YToJl, IBYTpaHHBII
YIoJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAILIEIbHOCTh U
NEePHEHANKYISIPHOCTh MPSMBIX M IUIOCKOCTEH, Yroia MEXIy NpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IUIOCKOCTSIMHU,
pacCTOsHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY IPSAMBIMH,
pacCTOSAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh IMPU PEIICHUU
3aa4 u3y4deHHbIe (DAKTBl U TEOPEMBI MIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOIIBI0 TEOMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMU IMMPAKTUYCCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEUYEHHUE MHOIOI'PaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NUpaMuia, (urypa U TOBEPXHOCTh
BpallleHHus, LWIMHIpP, KOHYyC, map, cdepa, miomanb cdepsl, IMIIOMIAIb
IIOBEPXHOCTU NHUPAMUbI, NPHU3MBbI, KOHyCa, LWIMHIApPA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO MapajuleNienunena, NUpaMHUAbl, MPU3MbI, WIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napaujiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC 1Iapa, IIJIOCKOCTD,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CCUCHHS, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHLHO
(bopMyIHpOBaTh ONpEeNeHHs U3y4aeMbIX (PUTYP, BBLABUTaTh THIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh MWX; yMEHUE MPOBOAUTH Kiaccuukauuioo ¢uryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMOA0OWs, MOn00HBIe (UTYpBI; yMEHHe
pacrio3HaBaTh PaBHbIC U IMOJOOHBIC (UTYpPhI, B TOM YHCJIEC B TPUPOJE,
HCKYCCTBE, apXUTEKTYPE; HCIIOIB30BaTh T€OMETPHUUYECKIE OTHOIICHHS TPU
pELICHUH 3aJa4; HAXOJUTh TCOMETPUYCCKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) IpY PEHICHUH 3a7ad U3 JAPYTHX YYEOHBIX MMPEIMETOB U
U3 peaJbHOM KM3HM; YMEHHME BBIUHCIATH TI'€OMETPUYECKUE BEIUYHHBI
(mHA, yroiy, IJIOMmAas, OO0OBEM, TUIOMAAb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJbI M METOJbl, B TOM YHUCIE: IUIOIAAb MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanas chepsl; o0béM Kyoa,
IpSMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYca, [11apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BbEMOB MOJIO0OHBIX QUTYp

12

13

VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJMHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJCHHE BEKTOpa Ha 4YKCJIO, pa3JIoKeHHWE BEKTopa Mo 0Oa3wucy,
CKaJIIPHOE TPOW3BEJCHHE, BEKTOPHOE MPOM3BEICHHUE, YOI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)II/IHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 JpYyTHUX y‘-IC6HBIX npeamMCcTOB

YMeHne BRIOMpATh MOAXOMSIIAA METOJT VTS PEIIeHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MATEeMATHKU B H3yUYE€HUU TPUPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MMPUMEPHI MATEMATUUYECKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OECKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATypalbHOH cTerneHu. JedcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHbIM NToKa3areneM. CBolicTBa
' CTETEHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

JeiictBuTtenpHble uncina. ApudpMmeTHyeckue onepanuud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYMCICHUM

1.8 [Ipeo6pa3oBanue BbipaxeHU

1.9 KommuiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Lenbie n 1poOHO-paIMOHATBHEIE yPaBHEHHS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHEHHUs

2.4 [Toxa3zaTenbHble U JOrapuPMUUECKUE YPABHEHUS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

211 Martpwuiia CUCTEMbI TUHEHHBIX YpaBHEHUH. ONpeaeuTeb MaTPHUIIhI
3 DOyHKINUK U TpaPUKH




Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

3 bynakun. YétHeie u HeuéTHBIE QyHKImH. [leproanueckue GpyHKInN
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
32 [IpomMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MHUHUMYMBl GyHKIuH. HauOonpliee W HauMeHblee 3HAYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
33 CrenenHass ¢GyHKIUS C HaTypaJlbHBIM M IeNbIM IOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINN, X CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKINH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcuMnToThl rpadukoB  ¢yHkmmit. CpoiicTBa  (QyHKIIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBareIbHOCTH, CIIOCOOBI 3aJaHus IIOCIEA0BATEILHOCTEMH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBoxnas gynkumu. [Ipon3BoaHbIE YIEMEHTAPHBIX (YHKIHNA
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHUs. (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamu. J(uarpammer Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostocTh
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKA
1.4 Tena v MOBEpXHOCTU BpaIllCHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Maremaruka. Anre6pa u Hadyano MaTemaTHueckoro aHanusa 10 kiacc,
yray6nennoe ooyuenue Komsrun FO.M., Tkauésa M.B., ®Eénoposa H.E.,
[Tabynun M.U. 7uzn. Axkuuronepnoe o6miectBo "U3narensctBo"[Ipocsemenue"".
Martematuka. AnreOpa 1 Hayajlo MaTeMaTu4eckoro aHanusa 11 kiace,
yriyonennoe ooyuenue Komsirun FO.M., Tkauésa M.B., ®énoposa H.E.,
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[[Tabynun M.U. 7u3n. Axuuonepnoe oo6miectBo "MznarensctBo"[IpocBenienue

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






