MyHununajabHoe 010/;KeTHOe 001e00pa3oBaTe/ibHOE YUpeKIeHue
3ATO r. CeBepomopck «CpeaHsisi 001eo0pasoBaTejbHast mKoJa Ne 7
umenu I'epost Poccun Mapka EBTroxuna»

N\ Mpuioxkenne k. OOM COO
IOKYMEHT NOATACAL MBOY 3ATO r. CeBepomopck «COLI Ne7»

YTBep:KIeHO MPUKA30M AHPEKTOpPa
MBOY 3ATO r. Cesepomopck «COL Ne7»
J ot 30.08.2024r. Ne611

Pabdouas nporpamma
Y4eOHOro npeamMera «AJjredopa u HayaJja
MAaTEMATHYECKOI0 AHAJIU3a»
(yriry01€éHHBI YPOBEHb)

cpeaHee o01ee o0pa3oBaHue
10-11 kaaccesl

IMpunsTa

HA NeJaroru4ecKoM coBere
nporoxo.J Nel

ot 30.08.2024r.



HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblii Kypc «Anredpa U Hayajia MaTEeMaTUYECKOTO aHAJIU3a» SBIIAETCS
OIHUM W3 HamboJiee 3HAYMMBIX B TPOTpaMMe CpeaHero oOmiero obpa3oBaHws,
MIOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIbHYIO 0a3y JUIsd
U3yYEHUsl BCEX ECTECTBEHHO-HAYUYHBIX KYypCOB, a C JPYroil CTOpPOHBI, (hopmMupyeT
JIOTUYECKOE U a0CTPAKTHOE MBILUICHHE O0y4YaroIIMXCS Ha YPOBHE, HEOOXOIUMOM
IJI1 OCBOEHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, HUCTOPUH, CIIOBECHOCTH U APYTUX
AUCUMIUIMH. B pamkax naHHOro y4eOHOro Kypca oOydaroliuecsl OBJIaJEBarOT
YHHUBEPCAIbHBIM $I3bIKOM COBPEMEHHOM Hayku, KoTopas (OpMYyJIHpPYET CBOU
JTOCTHKCHHSI B MaTeMaTHIeCKor (hopme.

VY4eOHblii Kypc anreOpsl U HayaJll MaTeMaTHYEeCKOrO aHaliu3a 3aKJIabIBaeT
OCHOBY Ui YCIEUIHOTO OBJIAJCHHUS 3aKOHAMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
IIOHMMaHUsl OCHOBHBIX TEHJCHIIUI Pa3BUTHS YKOHOMUKH U OOIIECTBEHHOH KU3HHU,
MO3BOJIAET OPHEHTHUPOBATHCSA B COBPEMEHHBIX HH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHX, YBEPEHHO MCIIOJIIb30BaTh MX MJS JalbHEWIIEro oOpa3oBaHUs U B
MOBCEIHEBHOM XKM3HU. B TO ke Bpems oBiaZieHHE aOCTPAaKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKLMSAMH aiareOpbl MU MaTEeMaTHYECKOTO aHajiu3a pa3BUBAeT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTbH, JIOKa3bIBATh
YTBEPXKACHUS C MOMOILBIO MHAYKIIMH U PacCy>kKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IIeHe ¥ KOHKpEeTH3aluio, a0CTparupoBaHUE U AaHAJOTHUIO, (opMHpyeT
KpEaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xonme usyuenus ydyeOHOro kypca «Ainredpa M Hadajla MaTeMaTHYECKOIO
aHaln3a» 00ydYaroIIuecs MOJYy4YaroT HOBBIM OMBIT PEIICHUs MPHUKIAJHBIX 3a/aad,
CaMOCTOSITEJILHOTO MOCTPOCHUS] MaTeMaTHUYECKUX MOJIEJEeH peaslbHbIX CUTYyalui,
MHTEpPIPETallMd  IOJIYYEHHBIX  pELIeHWH, 3HAKOMSITCI C  IpUMepamu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B TMpPUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

VY4eOHblil Kypc 00JIajaeT 3HAUYUTEIbHBIM BOCIHMTATEIbHBIM MOTEHLUAIOM,
KOTOpBI peanu3yercs Kak dYepe3 ydeOHbI MaTepuan, CHoCOOCTBYIOLIUI
(OpMHpPOBAaHHIO HAYYHOIO MHPOBO33PEHMs, TaK M 4Yepe3 crneuuduky ydeOHOM
AESITeNbHOCTH, TPeOyIolmell MPOJOKUTENPHOW  KOHIICHTPAIMM  BHUMAaHUS,
CaMOCTOSITENIbHOCTH, ~aKKypaTHOCTH M  OTBETCTBEHHOCTH 3@  IOJIyYEHHBIH
pe3yJIbTart.

B ocHoBe Mertoauku oOOydeHHsl anredpe W HavajaM MaTeMaTH4YeCKOro
aHaJn3a JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00YUYCHHS.

B crpykrype ydeOHOoro kypca «Ainrebpa M Hauajga MaTEeMaTHYECKOIO
aHaJIN3a» BbIIEICHBI CIEAYIOUINE COAEPKATEIbHO-METOANYECKHE TUHUM: «Yucna
U BeIUHCIeHU, «DyHKIMN U Tpadukm», «YpaBHEHHs U HEpaBeHCTBay, «Hauamna
MaTeMaTU4YeCcKOro aHanu3a», «MHoxkecTBa H Jorhka». Bce OCHOBHBbIE



COJIEPKATEIbHO-METOANMUECKUE JIMHUM M3y4aloTCsd Ha TPOTSHKEHUU JIBYX JIET
oOyueHHusi Ha ypOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOTIOJIHSS
ApYT Ipyra U MOCTENEHHO HACHIAsACh HOBBIMH T€MaMU W pasnenamu. JlaHHBIN
y4eOHBI KypC SIBISIETCS WHTETPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSET B cebe
COJIEp’)KaHUE HECKOJbKMX MaTeMaTHUeCKUX AMCLUUIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMATUUYECKUM aHalIu3, TEOpHUs MHOXKECTB, MaTeMaTH4yecKas
noruka u gapyrue. Ilo mepe Toro kak oOydaromuecss OBIaAeBalOT BcE Oosee
IIMPOKUM MATEMaTUYECKUM allllapaToM, y HUX MOCIeN0BaTeNbHO (hopMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTE€MaTHYECKyl0 MOJEJIb peallbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MTOJYYEHHbIE NPU U3YUYEHUU Yy4yeOHOro Kypca, s
pEeIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTUYECKOW 3a7aud, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxarenpbHO-MeTOIMYeCKas: JUHUS «YMciIa U BBIYHUCICHUS» 3aBEpILIAET
(GopMUpOBaHNE HABBIKOB MCMOJIb30BaHUS JAECUCTBUTEIbHBIX UUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111eT0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHHusl 0co0O€ BHUMaHue  yaensieTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHANIbHBIX BBIUMCICHUN, BKIIOYAIOMIKUX B ceOs HCMOJIb30BAaHUE PA3TMYHBIX
dopM 3amucu 4YMcia, YMEHHUE JeNaTh NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIC BBIPAKECHHS, padOTaTh C MAaTeMaTHYECKUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYYalOIIMMCS MHOXKECTBAa HaTypajbHBIX, IIEIbIX,
palMoOHaNbHBIX U JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaxIoM U3 3TUX MHOXECTB paccMaTpUBAIOTCS
CBOWCTBEHHbIE €My CIHenu(pUIECKUe 3aJadud W ONepalluu: JIelIeHHue Halelo,
OTEPUPOBAHUE OCTATKAMH Ha MHOXECTBE LEJIBIX YHCEN, OCOOBbIe CBOICTBa
palMoOHANIbHBIX M HUPPAIMOHANBHBIX YHCeN, apu(METHUECKHE ONEpaluy, a TaKKe
U3BJICUCHUE KOpHS HATypaJbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenTbHOMY PACIIMPEHHUIO Kpyra HCIOIB3yeMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHHS JJIs PEHICHHUS Pa3INYHBIX 3a71ad
dbopMupyeTcsi IpeaCTaBICHUE O €IUHCTBE MATEMaTUKHU KaK HayKH U €€ poyd B
IOCTPOEHUU MOJIENIEH peallbHOTO MHpa, IIMUPOKO HCIOJIB3YIOTCA 0000IeHuEe U
KOHKPETH3aIIHs.

Jluaus «YpaBHEHUS W HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oO0IIero oOpa3oBaHUs, MOCKOJIbKY B KaKIOM
paznene llporpamMmbl HpenryCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbraTe OOydarol[uecsl OBIAJCBAIOT PA3NUYHBIMU METOJAMU  PEIICHUs
palfoOHANbHBIX, HPPAIMOHANBHBIX, TOKAa3aTeNbHbIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cojepkamux mnapamerpel. [lodydeHHbIE yMEHHMS HIMPOKO HCHOJB3YIOTCS MpH
uccleoBaHNK (YHKIIUI C TIOMOINBIO MPOWU3BOJHON, MPU PEIICHUN TPUKIATHBIX



3a]a4 U 3a7]a4 Ha HaXOXKJCHHE HAauOOJbIINX U HAUMEHBIINX 3HAUCHUN (YHKIUH.
JlanHasi conepkarenbHas JUHUS BKIIOYaeT B ce0sl Takxke (OPMUPOBAHUE YMEHHM
BBIMIONHATH  pacuéTel 1o  (opmyrnam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPHUYECKHX BBIPAKCHHM, a TaKXkKe BBIPAKEHUH,
COJIEp>KaIllMX CTENeHUu U Jorapudmel. bmaromaps m3ydeHuio anredpanveckoro
MaTepualia  MPOUCXOIUT  JajbHEWIee  pa3BUTHE  aJTOPUTMUYECKOTO U
abCTPaKTHOTO MBIIMUICHUS O0yYaroumxcs, GOpMHUPYIOTCS HaBBIKA JETyKTHBHBIX
paccyxaeHudd, paboOTBl ¢  CHUMBOJBHBIMU  (oOpMamH,  MPEICTABICHUS
3aKOHOMEPHOCTE M 3aBUCHMOCTEH B BHUJE PABEHCTB U HEpaBeHCTB. AureOpa
npennaraetr dS(QQPEKTUBHbIE HWHCTPYMEHTHI JJIA PEHICHUS TMPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HAIJSIHO JEMOHCTPHUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTOMYeCKass JHUHUA «DYHKIMM U Tpa@UKU» TECHO
NEPeIieTaeTCs ¢ JPYTMMU JUHUSMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33Ja€T MOCIIEIOBATEIBHOCTh U3YUEHHs MaTepuaia. M3yuenue creneHHoi,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUN, UX CBOMCTB
U rpaduKOB, UCTIOJIb30BaHUE (DYHKIMI JUIsl PENICHHs 3a/1ad U3 JIPYTUX y4eOHBIX
NPEIMETOB U PEeaIbHON KM3HU TECHO CBS3aHO KaK C MATEMAaTHYECKUM aHAIH30M,
TaKk W C pelIeHHeM ypaBHEHWH W HepaBeHCTB. [Ipum 3ToM Oousblioe BHUMaHWE
yaensieTcs: GOpMHPOBAHUIO YMEHHUS BBIPaXKaTh (POpPMyJaMH 3aBUCHMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJY4YEHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Martepuan 3Tol coJep:KaTeIbHON JTUHUN HAIEJIeH Ha pa3BUTHE YMEHU
¥ HaBBIKOB, MO3BOJIAIOIINX BBIpaXaTh 3aBHCHUMOCTH MEXKIYy BEIMYMHAMHU B
paznuyHOi (opmMe: aHATUTHYECKOM, rpaduueckoid U ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIHOCOOHOCTH K
0000I1IEeHUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTUH.

CopepxarenbHasi nuHus «Hauana maTeMaTHyeckoro aHaiv3a» MMO3BOJISAET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MAaTeMaTUYEeCKUX, TaK U MPHUKIAIHBIX 3a/ad,
JOCTYMHBIX OOy4YaloIUMCS, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTb CTPOUTD
rpaduky  CIOXHBIX (YHKUUNA, OMpEeNeNsiTh WX HauOOJbIIMe W HAUMEHBIIHNE
3HAYEHUSI, BBIYHUCIATH TUIOMATU (GUTYp U OOBEMBI TEN, HAXOAWTH CKOPOCTH H
YCKOpEeHMsl TpolieccoB. JlaHHasg coaepkareinbHas JIMHUA OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYEeCKHX MOJENeH peaNbHbIX CHUTYalluH,
MO3BOJISIET HAXOJUTh HaWJIyulllee peIIeHHe B TMPUKIAAHBIX, B TOM YHUCIE
COLIMAJIBHO-DKOHOMHUYECKHX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaAaMH MaTeMaTH4E€CKOTrO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO a0CTPAKTHOTO, (POPMAIbHO-TOTHUYECKOTO U
KpEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHUU pPACIIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE W HcKyccTBe. OOydaromuecs: y3HAIOT O



BBIJIAIONINXCST PE3y/bTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUS MaTeMaTHUKUA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTebHO-METOAUYECKasT TUHUS «MHOKECTBA | JIOTHKA» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUHM MHOXXECTB M MaTEMaTHYECKOW JIOTHKH. TeopeThko-
MHO>KECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IITKOJIbHOW MaTeMAaTHKHU
U TpenjararoT HamOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEAMHSIONIUN BCE pa3Jieibl
MaTeMaTUKH H ©€ TPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIE MAaTEMAaTHYCCKHE
TUCITUIUTMHBL W WX TPWIOKEHUS B eauHoe Ienoe. lloaToMy BakHO JaTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOIb30BATh €r0 ISl BHIPAXKEHHSI CBOUX MBICIIEH.
JlpyruM BaKHBIM TPU3HAKOM MAaTEMaTHKA KaK HAyKd CIIEIyeT TIPU3HATH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMNpPEACIEHHBIM
mpaBujaM  TOCTPOCHMSI  JIOKA3aTelbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTUYECKON JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4JaroIuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBITUICHHS.

B yuyebnom kypce «Anrebpa W Hadala MaTEMaTHYECKOTO aHAIH3a»
NPUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOTO MOJCIUPOBAHUS, KOTOpbIE MPU3BAHBI
crioco0CTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TOCTPOEHUS MOJEIEH peallbHBIX
CUTyallWii, WCCIAEAOBAHMS O3THX MOJENEH C TOMOIIBIO ammapaTra anreOpbl H
MaTEeMaTUYECKOr0 aHajiu3a, WHTEPHpPETAlNH TOJIYyYEHHBIX pe3ylbTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK/IbIM U3 Pa3esioB MPOTrpaMMBbl, MOCKOJIbKY BECh MaTepuall
y4eOHOTO Kypca IIMPOKO HCIOJIB3YeTCs I PEIICHHsS MPUKIaIHBIX 3anad. [Ipu
pEIICHNN  pPEabHBIX  MPAKTHYECKUX  3a7ad  OOydJarolIuecs  Pa3BUBAIOT
HAOJIOAATeIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTUIO, 0000maTh W KOHKPETHU3UPOBATH  MPOOIIEeMy.
JlesTenpbHOCTE 1O  (OPMHPOBAHUIO HABBIKOB PEIICHUS TPUKIATHBIX —3a]a4
OpraHU3yeTCsl B TIPOIleCcCe HW3YYCHHUS BCEX TeM y4eOHOTro Kypca «Aniredpa u
HayaJla MaTeMaTUYeCKOT0 aHaTu3ay.

Ha wuzydenune yueOHOro Kypca «AireOpa M Hayajla MaTeMaTH4YE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knacce — 136 vacoB (4 daca B Henento), B 11
Kkimacce — 136 gacoB (4 4aca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Yucji1a ¥ BBIYUCTICHUSA

Panmonanpabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIC TPOOH, TPOICHTHI,
OeckoHeuHble Mepuoanueckue Apoou. IlpumeHenue apoOedt W MPOIEHTOB IS
peLIeHUs NPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUNU U peallbHON KU3HH.

JlelicTBuTenbHble uKcna. PanvoHanmbHble ©W  UppalMOHAJIBHBIE YHCIA.
ApudpmeTnueckue  Omepalud ¢ JCHCTBUTENBHBIMH  YHcIaMu.  Moayib
JEHCTBUTEIBHOTO YKCIa U ero cBoMcTBa. [IpubnuxEHHbIC BRIUMCICHUS, TTpaBUiIa
OKpYIJIEHUs, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIUYMCICHUM.

Crenenp ¢ uenplM mnokaszarenemM. buHom Hsrotona. Hcenmonbs3oBaHue
MOIXO/ISIIEH (OPMBI 3aIMUCH TEUCTBUTEIIBHBIX YHCEI JJISl PEIICHUS MPAKTUICCKUX
3a71a4 ¥ IIPEJACTABJICHUS JaHHBIX.

ApudmMernyeckuii KOpeHb HaTypaJbHOM CTENIEHU U €r0 CBOMCTBA.

Crenenp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JIEUCTBUTEIILHBIM ITOKA3aTEIEM.

Jlorapudm umcma. CpoiicTBa norapudma. JlecsaTUUHbIE W HATypajdbHBIC
J0TapuQMBbI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE TNpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHUS M ypaBHEHHs-ClenCTBUsA. HepaBeHCTBO,
pelIeHrne HepaBeHC CTBA.

OCHOBHBIE METOIbI PEIICHHUS 1IETBIX U APOOHO-PAIIMOHATILHBIX YpaBHEHUHN U
HEpPAaBEHCTB. MHOTOYIEHBI OT OJHOM II€peMEHHOHU. JleneHue MHOro4ieHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema bedy. MHorowieHsl ¢  LEabIMU
koddunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCTOBBIX BBIPAKEHUMN, COJIEPKAIIUX CTETICHU U KOPHHU.

HNppaunonansHbie YPaBHEHUSI. OcHOBHBbIE METO/IbI pelIeHus
MppalHOHAIBHBIX YPABHCHUH.

[loka3zaTtenbHble ypaBHEHHs. OCHOBHBIE METOJIbl PELIEHUS MOKAa3aTeJIbHBIX
YpaBHEHUM.

[IpeoOpa3zoBaHue BbIpaXXEHU, COAEPKALIUX JTOTapU(MBI.

Jlorapudpmuyeckue ypaBHCHHUSI. OcHOBHBIC METOJIbI peIICHHSI
JorapuMUYECKUX YPaBHCHUM.
OcHoBHbIE TPUTOHOMETPHUUECKHUE dbopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BhIpaKeHHH. Pellienre TpuroHoMeTpuueckiux ypaBHEeHUH.



Pemienne cucrteM nMHENHBIX ypaBHEHHU. MarTpuua CHCTEMBI JIMHEWHBIX
ypaBHeHHi. Onpenenurens MaTpulbl 2X2, €ro TE€OMETPUYECKUM CMBICT U
CBOICTBA, BBIYMCIIEHHE €r0 3HAY€HUs, MPUMEHEHHE ONPECIUTeNs A1 PelleHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHU. PelleHne NpUKIAIHBIX 3aJad C IOMOIIbIO
CHUCTEMBbl JIMHEMHBIX ypaBHEHUU. lccimemoBanue NOCTPOEHHOW MOAEIU C
MOMOIIBIO MATPHUIL U ONIPEAETUTENEH.

[TocTpoeHne mMaTeMaTHYEeCKUX MOJEJEN PEAJbHOM CUTYyalMd C ITOMOIIBIO
YPaBHEHMM W HEpaBEHCTB. [IprMeHeHHe ypaBHEHHMI W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/lad U3 Pa3IuvHbIX 00JacTeld HAyKHM W peaabHOU
KU3ZHU.

DYyHKIUU U TPaPUKHU

@yHKusA, crnocoObl 3amaHus (QyHKIUM. B3auMHO o0OpaTHble (QYHKLMH.
Komnosummst  pynkiuii. 'paduk  pyHkmm. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIUH.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHUM ¢yHkuuu. Hynmu dyHkumm.
[IpomexxyTku 3HaKomocTOSTHCTBA. UETHBIE M HEUETHBIE PyHKUMU. [lepuonnueckue
bynkuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIUU. MaKCUMyMbl B MUHUMYMBI
¢bynkuuu. Hanbonbiee u HauMeHblee 3HauyeHus: QyHKIIMA HAa IPOMEXKYTKE.

Jlunelinas, KBaJpaTHU4Has W JPOOHO-IMHEHHass (YHKIUU. DJIeMEHTapHOE
HCCJIEI0BAHNUE U NTOCTPOEHUE UX IPaUKOB.

Crenennast GyHKIHS ¢ HATypaJdbHBIM U IENIBIM Moka3atenem. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[loka3aTenbHass u jorapupmuyeckas (yHKUHUHU, WX CBOMCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 1S peIIeHUs YpaBHEHUH.

TpuronoMmerpuueckass OKpY>KHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKUHI YUCIOBOrO apryMeHTa.

QOYHKIMOHAIIbHBIE 3aBUCMMOCTH B pe€albHBIX IMpoleccax M SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHaJIM3a

ITocienoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IIOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTUYeCKON UHIYKIHWU. MOHOTOHHBIE u OTpaHUYCHHbIC
IIOCJIEIOBATENBHOCTH. MCTOpHsS BO3HUMKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJlbIX.

ApudmMernyeckas ¥ reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH T€OMETPUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHToB. Mcmonp30BaHWE MPOrPECCUMU Uil PELICHUS] pealbHBIX —3a1a4
MIPUKJIATHOTO XapaKTepa.



HenpepbiBHBIE (YHKIIMM W WX CBOMCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkiuid. CBoicTBa (QYHKIMHA HENPEepPHIBHBIX Ha OTpe3ke. Metoj
WHTEPBAJIOB [JII PEUICHHUS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENPEPBIBHBIX
(GyHKUMIA U151 peleHus 3a/1a4.

[lepBas u BTOpast mponsBoaHble QyHKIMH. OnpeneneHue, reOMeTPUIECKUN U
(bu3HYeCcKuil CMBICT TPOU3BOIHON. Y paBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoaHble  BIEMEHTapHBIX  (PYHKIUH. IIpousBogHass  CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMIO3ULIMK (QYyHKIIHUIA.

MHoxecTBa U JIOTHMKA

MHoOxecTBO, oOllepanMyd HaJ MHOXKECTBAMU M HUX CBOMCTBa. JluarpaMmsl
Oitnepa—Benna. IIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOrO — ammapara s
ONMCAHUSI PEATbHBIX MPOLECCOB W SBICHUW, IMPU PEUICHWM 3a1ad W3 APYTUX
y4eOHBIX MPEMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0KA3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

11 KIIACC

Yucaa v BIYMCICHUA

Harypanbubie u nenble yncna. [I[puMeHeHrne MpU3HAKOB JETUMOCTH LEJBIX
yucelsl, HamOoybImui obmmi nenutensb (manee — HOJI) m HammeHbIee ooOIee
kpatHoe (nanee — HOK), ocratkoB 1o moyinto, anroputMa EBkinnaa s peleHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble uucna. Anredpanueckass W TpPUTOHOMETpHUYEcKass (PopMbI
3alUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUecKrue Orepalud ¢ KOMIUIEKCHBIMU
yucinamu. M3o0paxeHrne KOMIUIEKCHBIX YHCENI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEN JIJISl pelieHnus (PU3NYECKUX U T€OMETPUUECKUX 3a1au.

YpaBHeHUS U HEPABEHCTBA

CucteMa ¥ COBOKYNHOCTh YpaBHEHHW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHUW C  TIOMOUIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuueCKuX HEPaBEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTEIbHBIX U  JIOTapU(PMHUYIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS CHUCTEM U COBOKYITHOCTEW pAaIlMOHAIbHBIX,
UppalMoHaIbHBIX, MOKA3aTEIbHBIX U JIOTapU(PMUUYECKUX YPABHEHUM.

VYpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C IMApaMETPAMMU.



[Ipumenenne  ypaBHEHUH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJad W3 Pa3IMYHbIX 00JacTel HayKH U peaibHOU
KU3HU, UHTEPIPETALIMS TOTYUYEHHBIX PE3yIbTaTOB.

DYyHKIUU U TPaPUKH

I'padux xommosuruu ¢Gyuknuii. ['eomerpudeckue o0pas3bl ypaBHEHUU H
HEPABEHCTB HA KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMHI, UX CBOMNCTBA U TpadUKH.

['papriueckne mMeTonpl pelIieHHs YpaBHEHMH M HepaBeHCTB. I 'paduueckue
METO/Ibl PEILICHHUS 3aJ1a4 C TapaMeTpPaMH.

Hcnonb3zoBanue rpadukoB (QYHKIMN JIS HCCIEIOBAaHUS IMPOIIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPHU PEHICHUM 33Jad U3 JIPYruX y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HU.

Hauana MaTeMaTH4eCKOro aHajau3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH M
skcTpeMyMbl.  Haxoxxaenue  HauOosblllero W HAaMMEHBLIEro  3HAYEHUU
HEIpEePbIBHON (DYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM MJI1 HAXOXKICHUS HAWIY4dlIEro pEHIeHUus B
OPUKIAJHBIX 3ajayax, JJIs ONPENENIEHUs CKOPOCTH M YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOpPMYJION UK rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHUs TepBOOOPA3HBIX.

HNnrerpain. ['eomeTprueckui CMBICJI WHTErpala. Brruucnenue
onpenenéHHoro uHTerpana o gopmyne Hetorona-JleliOuuiia.

[IpumeHeHne uwHTErpanga s HaXOXKIACHUS IUIOUIaJAe IJIOCKUX (QUryp Hu
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsr pemenuit auddepeHIaNbHbIX ypaBHEHUNH. MaTtemaruueckoe
MOJICIMPOBAHUE pEANbHBIX TMPOLECCOB C TOMOLIBI0 AU depeHInanbHbIX
YpPaBHECHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHAa  POCCHUHCKOro  OOIIecTBa,  MPEACTaBICHHE O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TpaxAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COIIMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYyHKIUSIMHY ¥ HA3HAYCHUEM;

2) NIaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW MIACHTUYHOCTH, YBAKEHHUS K
MPOILIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JTOCTHKEHUSAM POCCUMCKUX MAaTEMAaTHKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHMA B JIPYyTrUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOT0 Hapoaa, chopMUPOBAaHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTI)KCHUN HAyKh U JACSATEIbHOCTBIO YYEHOIO, OCO3HAHHE
JIUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3CTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHUN, PacCyKJIEHUNH, BOCTIPUUMYNBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvyeckoro BOCHUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHATH MaTEeMaTUYeCKUe 3HAHUS B
MHTEpPECaxX 3I0pOBOI0 U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHUE, COATTAHCHUPOBAHHBIM PEXUM 3aHATUNA U
OTIIbIXa, pEeryisipHas (U3NYecKass aKTHBHOCTbH), (PHU3NYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-030POBUTENBHON €SI TENBHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HWHTEpec K
paznuyHbiM  chepaM  TIPOPECCHOHATLHON  JMESITEIBHOCTH, CBSI3AHHBIM ~ C
MaTeMaTUKOW W e€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur U peanu3oBbIBATH COOCTBEHHBIE KU3HEHHBIC ILJIaHBI,



TOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTHUYeCKOMYy  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33J1a4 MaTEMaTHICCKON HAPaBICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJNbTYpPhbl, TIOHUMAaHHE BIUSHUS
COLIMAJIbHO-DKOHOMHYECKHUX MPOIECCOB Ha COCTOSHUE MPUPOJIHON M COLMATIBLHOM
Cpellbl, 0OCO3HAHME TJIO0ABHOTO XapaKTepa dKOJOTHISCKUX MPOOIeM, OpUCHTAIIHS
Ha TPUMCHEHHE MAaTeMaTHWYeCKWX 3HAHWW IS pEIIeHHWs 3aaad B 001acTH
OKpYXKalomel cpejpl, IIAHUPOBAaHHE TIOCTYNKOB M OIICHKA HMX BO3MOKHBIX
MOCJICJICTBUM ISl OKPY>KArOIIei Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMaHUE
MaTEMaTUYECKOM HayKh Kak c@epbl YeNIOBEUECKOW JeATeNbHOCTH, JTaloB ¢
pa3BUTHS W 3HAYUMOCTH I PAa3BUTH ITUBUIM3AINAH, OBJIAJCHHE SI3bIKOM
MaTeMaTUKH W MaTEeMaTUYECKOHW KyJIbTypOH KakK CPEJCTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYINECTBIATh NPOSKTHYID W HCCIEIOBATENBCKYIO JEATEIbHOCTh
UHAUBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS

ba3oBbie Jilornueckue JaeicTBUA:

BBIABJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC IMPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHHH MEXAYy TMOHATUSIMHU, (OPMYIUPOBATH
OTIpEJICIICHMSI TIOHSATHUN, YCTAHABIUBAThH CYIICCTBEHHBIN MPU3HAK KIacCU(BUKAIINH,
OCHOBAHUS JIJIs1 0000IICHHS M CPAaBHEHMSI, KpUTEPUH TTPOBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (QOpMYJIUpPOBaTH W  NIPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJCHUSAX W YTBEPKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

J€NaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIHOUEHUN, YMO3AKIIOUECHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITEIIBHO JI0KA3aTEeILCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOAUTE MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBEIOMpATh CMOCOO pemieHnus y4eOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BApDUAHTOB  pEIICHHWS, BBIOMpaTh  Hambojee MOAXOMAIUA ¢ Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).



ba3oBrble uccienoBare/JbCKie AeHCTBHA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIIENOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
dbopMyIupOBaTh  BOMPOCHl,  (QPUKCHUPYIOIIME  MPOTHBOpEUYUE,  MpodIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MTO3ULINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBINA IKCIIEPUMEHT, UCCIIEIOBAHKE
M0 YCTaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJIICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMU, SBJICHUSIMU, MPOIECCAMMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAONIONIEHUs,  KCCIIEIOBAHUS, OLEHHUBATh  JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TakKkKe BbIABUTATh
MPENOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBIABJIITh AeUIMTHI MHPOpPMAIIMK, TaHHBIX, HEOOXOIUMBIX JIJIi OTBETa Ha
BOIIPOC U JUISI pEUIEHUS 3a]1a4H;

BBIOMpPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEGOPMAIMIO PA3IUYHBIX BHUIOB H
dbopm npeacTaBIeHNUS,

CTPYKTYpHUpPOBaTh MH(OpPMAIIHMIO, MPEACTABIATh €€ B Pa3IUYHBIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaAEKHOCTD uHdopmanuu o CaMOCTOSTEIIbHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHbBIE YHUBeEpPCcAJbHbIE YUeOHbIe 1elCTBUSA

OOmmenmne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
LeIsIMH  OONIEHUsA, SCHO, TOYHO, T'PAMOTHO BBIPAXKaThb CBOK TOYKY 3pPEHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHUS MO X0y PEIICHHUs 3aJ1ayH,
KOMMEHTHUPOBATH MOJTYUYCHHBIA Pe3yJIbTarT;

B X0Ji€ 0OCYXXJICHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYXJAaeMOMl TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh UJEH, HAIEJICHHbIE Ha TOUCK
pEllIeHUs, COIMOCTABIATh CBOM CYXACHUS C CYXICHUSIMHU JAPYTUX YYaCTHHKOB
nuasora, oOHapy>XMBaTh pa3jiudyve U CXOJCTBO IMO3UIMNA, B KOPPEKTHOU dopme
(hopMyIHpOBaTH pa3HOTIIACHS, CBOM BO3PAXKECHHUS;

MPEACTABIATh PE3YIbTATHl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4E€TOM 3ajad
IIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHHMBepcaJbHbIe Y4eOHbIE qeiCTBUSA



Camoopranuzamnus:

COCTaBJIAThH IJIaH, AJITOPUTM PEIIECHHUS 33a/1a4H, BRIOUPATh CIOCOO pelieHus C
y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apIryMEHTHPOBAThH
1 KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOW WH(OpMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJaJ€Th  HABbIKAMHM  TIO3HABAaTEJIbHOM  peQUIeKCMM Kak  OCO3HaHHUS
COBEPIIIAEMbIX JEUCTBUI U MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJCTh
croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysbTara PEIICHHS
MaTeMaTHYECKOM 3aJ1a4M;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH 3a]a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JTaHHBIX,
HaWJICHHBIX OIMHUOOK, BEIIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSICHATD IPUINHBI
JOCTHXKEHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIICHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATEJIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIINECTBA KOMAHIHOW W WHIAWBHUIYaIbHOU
paboThl Mpu pelieHud Yy4eOHbIX 3aJady, NPUHUMATh IeJlb COBMECTHOMN
JEATENBHOCTH, TUIAHUPOBATH OPTraHU3AIMI0 COBMECTHOH pabOTHI, pacHlpeaeisaTh
BUIbl pabOT, JOrOBapUBaThCS, OOCYX JaTh MPOLIECC M Pe3yJbTar padoOThI,
00001aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYIIOBBIX Gopmax padoThl (00CYXaeHUsI, 0OMEH MHEHHI,
«MO3TOBBIE INTyPMBD» H HWHBIC), BBINOJHATH CBOIO YacTh pabOTBHl M
KOOPJIIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJICHAMH KOMAaHBI, OICHUBAThH
KaueCTBO CBOETr0 BKJajJa B OOMIMK MPOAYKT MO KPUTEPHUSIM, CPOPMYyIUPOBAHHBIM
y4aCTHUKaMU B3aHMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obOyuenus B 10 kjacce oOydYarouiuiics MOTYYUT CIICTYIOIIHE
MpPEeMETHBIE PE3yJIbTAThl M0 OTACJIBbHBIM TeMaM pabodeil mporpaMMbl yu4eOHOTO
Kypca «AnreOpa 1 Hauajga MaTeMaTHYECKOTO aHAIN3a:

Yuciia v BBIYUCTICHUSA:

CBOOO/IHO OIEpUPOBATH MOHSATUSMH: PAIMOHAIBLHOE YHUCIO0, OECKOHEYHAas
nepuouyeckass JIpoOb, TPOILEHTHI, HUPPAIHOHATBLHOE YHUCIO0, MHOXKECTBA
PalOHAJIBHBIX U ICCTBUTEIIBHBIX YUCEN, MOYJb AEHCTBUTEIBHOTO YHCIIA;

MPUMEHSITh JIPpOOM W TPOLIEHTHI JISI PEHICHUsS NPUKIATHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBIYUCIICHUS, TTpaBUjIa OKPYTICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUN;



CBOOOJIHO OMEpUPOBATh TOHATHUEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCMOJIb30BaTh MOJIXOIAIIYI0 (OpPMY 3aIIUCH ACUCTBUTEIBHBIX YUCEN AJIs pEIICHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypalbHOU
CTEIICHH;

CcBOOO/IHO OIEPUPOBATH MOHATUEM: CTEIIEHD C PALIMOHAJIBHBIM I10Ka3aTeleM;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: JIOTapudM 4YHUCHA, JECATUYHBIE U
HaTypaJibHbIE JIOTapU(MBbL;

CcBOOOJIHO ONEpPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'EHC
YUCJIOBOT'0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, apKKOCHUHYC U apKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA:

CcBOOO/IHO ONEpPUPOBATh MOHATHUAMHU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHUSI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHATh pPa3jIUYHbIE METOJAbl PEIICHHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATbH METOJ HWHTEPBAIOB U1 PEIICHUSA
HEPaBEHCTB;

CBOOOJIHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH C ILeJbIMU KO3(p(UIMEHTAMH, KOPHU MHOTOYJIEHA, NPUMEHSThH
JIEJICHNE MHOTOWIEHA Ha MHOT'OYJIEH C OCTAaTKOM, TeopeMmy besy u teopemy Buera
JUIS pELLICHU 3a]1a4;

CBOOOJHO ONEPUPOBATH NOHATUSAMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MaTpUIA, ONPEACIIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
MCIIOJIB30BaTh CBOMCTBA ompenenurens 2 X 2 Juisl BBIYUCIEHHUS €ro 3Ha4yeHus,
IPUMEHATh ONPENEIUTENN JUIsl PELICHUSA CUCTEMBbl JIMHEWHBIX YPaBHEHMW,
MOJENUPOBATh PEAIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JUHEHWHBIX YPABHEHUN,
HCCIIEI0BATh IIOCTPOEHHBIE MOJEIHA C IOMOLIBI0 MATPHI] W OINpPEACIUTENEH,
MHTEPIPETUPOBATH ITOJIy4YEHHBIN pPE3yJIbTAT;

UCMOJIb30BaTh CBOMCTBA JEHCTBUM C KOpHAMHM i1 HpeoOpa3oBaHUS
BBIPAKECHU;

BBIIIOJIHATH MPE0OPa30BaHUS YHCIOBBIX BBIPAXKEHU, COAEPIKALMX CTENEHH C
palMOHAJIbHBIM [1I0KAa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBaA aorapuMoB TUTS npeoOpa3oBaHus
Jorapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO OMNEPHUPOBATh MOHATHSIMHU: HPPALMOHAJIBHBIE, MOKa3aTeJIbHbIE U
Jorapu(pMUUECKre ypaBHEHUS, HAXOAUTh UX PEUICHHSI C TIOMOIIBIO PAaBHOCUIIBHBIX
[IEPEXO0I0B UJIU OCYILECTBIIAS IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYJIIbI Ui TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHHUI;

CBOOOMIHO OMEpHUPOBATh TMOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATH HEoOXOoAumble (GOpMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUIA;

MOJIETUPOBATh pealbHble CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIpQXXCHHS, YpaBHEHUS, HEPAaBEHCTBA IO YCIOBUIO 3a7add, HCCIEI0BaTh
MOCTPOCHHBIE MOJEIN C MCIIOJIb30BAHUEM aIllapara ainreopsbl.

DYyHKIUHN U TPAPUKU:

CBOOOJTHO ONEpPUPOBATh MOHATUAMU: (DYHKIIUS, CIOCOOBI 3a7aHusl (PYHKIINH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMMO3uIUs GyHKUMNA, Tpaduk QyHKIUH,
BBIIIOJIHATD 3JIEMEHTapHbIE TPeoOpa3oBaHus rpaPuKOB (PyHKIIMIA;

cBOOOHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HauYCHUN QYHKIMH, HYIH PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OMEpUPOBATh TMOHATHSIMH: 4YETHBIE H HEUYETHBIE (DYyHKIUH,
nepuoanyeckue (GyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HAuWOOJbIIEe W HaMMEHbINee 3HauYeHWe QyHKIUA Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATH MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypaTbHBIM U
HENBIM TOKa3aTeneM, rpa@uk CTEeNeHHOW (PYHKIMHU C HATypadbHBIM H IIENIBIM
nmokasarenieM, rpaduk KOpHsS N-Od CTENeHM Kak (yHKIUU OOpPaTHOW CTETEHH C
HATypaJlbHBIM IMOKA3aTEJIEM;

OTEepUPOBATh TOHATUSAMHU: JUHEWHAs, KBaJpaTUYHAs U JPOOHO-IMHEHHas
(GyHKIMH, BBITIONHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U MTOCTPOCHUE UX TPaPUKOB;

cBOOOIHO ONEpUPOBATh MOHATHSMM: IOKa3zaTeiabHas U JiorapupmMuueckas
GyHKUIMM, WX CBOMCTBA U TrpaduKH, HUCIOIb30BaTh UX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

cBOOOZIHO OMEpUPOBATH TOHATUSMU: TPUTOHOMETPUYECKAS] OKPYXKHOCTH,
orpeseseHrue TPUTOHOMETPUUECKUX (QYHKIUI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaguku GyHKUMA I8 UCCIENOBAaHUS TMPOLECCOB |
3aBHCHMOCTEH TpU pelIeHUH 3a7ad U3 APYTUX yU4eOHBIX MPEIMETOB U PealbHOM
’KU3HU, BBIpAXKaTh (HOPMYyJIaMU 3aBUCUMOCTH MEX/y BETUYNHAMU;

Hauana maTeMaTH4ecKOro aHAJIM3a:

CBOOOJTHO OMEPHUPOBATH MOHATHAMU: apumeTHdecKass U TIeoOMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIasi T€OMETPUIECKas MPOrpeccus, TNHEHHBINA U
AKCMOHEHIIUAIBHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCHM I PEUICHUS PEealbHBIX 3a/lad MPHUKIATHOTO
XapakTepa;



CBOOOTHO OTIEPUPOBATH MOHITHIMU: TTOCIEIOBATEILHOCTD, CIIOCOOBI 3a/TaHUS
NOCJIEIOBATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IMOCIEAOBATEIBLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKJICHUS MAaTeMaTUYE€CKOr0 aHaJIM3a Kak aHaln3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEPUPOBATH TMOHATHUSMH: HENPEPHIBHbIE (PYHKIUU, TOYKU
paspbiBa rpaduka QyHKIIMH, aCUMIOTOTHI Ipadrka GyHKINH;

CBOOOJIHO OIEpUPOBATHh MOHATHEM: (YHKIIMS, HEMpEephiBHAsS Ha OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIMI JIJIs1 pEIeHUs 3a/ad4;

CBOOOJTHO OMNEpPUPOBATH TMOHATHUSAMH: TE€pBas W BTOpas MPOU3BOIHBIC
(dbyHKIMH, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISITh TIPOU3BOJIHBIE CYMMBI, MPOU3BECHUSI, YACTHOTO U KOMIIO3UIIUU
IBYX (YHKIIUI, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUHT;

WCIIOJIb30BaTh TEOMETPUUECKU U (U3UYECKUN CMBICT MPOU3BOTHOM IS
peuieHus 3aaad.

MHoxecTBa M JIOTHKA:

CBOOOJIHO  ONEpUpPOBATH  MNOHSATHUSAMHU: MHOXKECTBO, OMEpallMu  HaJ
MHOXECTBaMHU;

UCII0JIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN anmnapar JJis OMMCAHUS pealbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUeOHBIX IPEAMETOB;

CBOOO/IHO OMEpPUPOBATH TMOHSTUSIMU: OINpEJEICHUEe, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUILHBIC
YpaBHEHHUS U1 HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce o0OydyarOIIMICS TOJYYUT CIIEIYIOIIHNE
MPEAMETHBIE PE3YIbTAThl MO OTJEIbHBIM TeMaM paboyel MporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havajia MaTEMaTUYECKOTO aHaTN3ay:

Yucaa 1 BBIYUCICHUSA:

CBOOOJHO OMNEPUPOBATh TMOHATHUAMM: HATypaJlbHOE U IIEJ0€ 4YHUCJIO,
MHOJKECTBA HATYPAJIBbHBIX U LEJNBIX YHUCEJ, WCHOJIB30BaTh MPU3HAKU JIEIIMMOCTHU
uenbix yucen, HOJl 1 HOK HaTypanbHbIX uncen AJis peuieHus 3a/1ad, IPUMEHATh
anroput™ EBknunpa;

CBOOOJIHO OINEpPUPOBATh IMOHATHEM OCTaTKa MO MOJYJI0, 3alUChIBATh
HaTypaJibHbIC YKCJIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUHUCIICHHUS;

CBOOOJTHO OTMEpPUPOBATh MOHATHUSMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISTh KOMIUIEKCHBIE YHUCIAa B alnreOpandyeckon u
TPUTOHOMETPHUUECKON (opMe, BBITIOIHATH apuMETHUECKHUE ONepalliu ¢ HUMHU U
n300paxaTh Ha KOOPJUHATHOU IJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:



cBOOO/IHO OMNEpUPOBATH MOHATUSMU: HPPALMOHAIbHbBIE, MOKa3aTeJbHbIE U
jJorapu(pMUUYECKHE HEpPaBEHCTBA, HAXOAMTh MX pEHIEHUS C [OMOUIbIO
PaBHOCWJIBHBIX IEPEXOIOB;

OCYLIECTBJIATH OTOOpP KOpPHEM TpH pEIIEHUHU TPUTOHOMETPHUYECKOTO
YPaBHEHUS;

CBOOO/IHO OINEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoaumble  (OPMyYJbI  JUII  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOOIHO ONEPHUPOBATH MOHATHAMH: CUCTEMA U COBOKYIHOCTh YPaBHEHUU U
HEPABEHCTB, PAaBHOCWIBHBIE CHCTEMBI U CHCTEMBI-CIIEICTBUS, HAXOAUTh PEILICHHUS
CUCTEMBI M COBOKYMHOCTEW pallMOHANbHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YpPaBHEHHUI U HEPABEHCTB;

pemarb paluMOHAJIbHBIE, UppalroOHaIbHbIE, IIOKa3aTelIbHbIE,
jgorapu(pMUyUecKue UM TPUTOHOMETPUYECKHE YpPaBHEHUS] M  HEPaBEHCTBA,
coJiepKalliie MOAYJIU U apaMeTphl;

MPUMEHSATH TpadUuecKre METOAbI IJIsl PEeIIECHUs] YPAaBHEHU U HEPABEHCTB, a
TaK)K€ 3a/1a4 C NapaMeTpaMu;

MOJIEIMPOBaTh pEaJbHbIE CHUTyallUd Ha fA3bIKE aureOpbl, COCTaBIAThH
BBIDOKEHUSI, YpPaBHEHHUsS, HEPABEHCTBA W HUX CHCTEMbl IO YCJIOBHUIO 3a/layH,
UCCJEI0BATh IOCTPOECHHBIE MOJIEIM C HCIOJIb30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH NOJYUECHHBIN PE3YIIbTAT.

DOyHKUMH U TPaPUKH:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIUH C MOMOILBIO 3JIEMEHTAPHOIO
MCCJIEI0BAHMS U CBOMCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTH TIeOMETpHUYeckne o0pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH;

CBOOOJHO  OINEpUPOBATh TMOHATHSAMHU: Tpa@UKA TPUTOHOMETPUUECKHUX
GyHKIM;

OPUMEHATh (QYHKIUHM 1 MOJCIHMPOBAHUS M HUCCIIEIOBaHHUS pealbHBIX
IIPOLIECCOB.

Havana mareMaTH4ecKoro aHajmnsa:

MCITI0JIB30BaTh MPOU3BOJHYIO JUISl HCCIAEAOBaHUS (PYHKIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXoAUTh HauOOJIbILIEE U HaUMEHblIee 3HaUeHUs] (PYHKLINUU HETIPEPHIBHOM Ha
OTpE3Ke;

UCIIOJIB30BaTh IMPOU3BOJHYIO Il HAXOXKICHHUS HAWIY4ylIero peuieHusl B
NPUKIAAHBIX, B TOM 4YHCIE COLMAIbHO-JKOHOMUYECKHX, 3ajJadax, Ui
ONpEe/IeNICHUs] CKOPOCTH U YCKOpPEHHUsS Ipolecca, 3aJaHHOro (GopMyJol WiH
rpadukom;



CBOOOJTHO OMEpHUPOBATh TMOHATHSIMHU: TEPBOOOpa3Has, OMpPeNeIEHHBIMI
UHTETpaj, HaxXOJUTh IEpPBOOOpa3HbIE SJIEMEHTAPHBIX (YHKIMUA W BBIYHCIATH
uHrterpan no gpopmyine Herotona-JIeibuuna;

HaxXOJUTh TUIOIIAIU IIIOCKUX (PUTYp U OOBEMBI TEJ C TOMOIIbIO UHTETpaa;

MMETh NPEACTABICHUE O MATEMAaTHYECKOM MOJICIMPOBAHUHM Ha NPUMEPE
cocTaByieHUsI U PepeHIINAIbHBIX YPaBHEHUN;

peliarh MPUKIAIHbIE 33Ja4¥, B TOM YHUCJIE COIMATbHO-3KOHOMHYECKOTO U
(r3HYECKOro Xxapakrepa, CpeICTBAMH MATEMATHYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4yectBo 4yacos
Ne HanmMeHoBaHMe pa3e/ioB U TeM JIeKTpPOHHBIe (HH(POBHIE)
n/n NporpamMMmsl Bcero Kontponuere o0pa3oBaTe/bHbIE PeCypPChl
padoThbI
MHOX€ECTBO I€MCTBUTEIBHBIX YHUCEI.
1 MHorouwiensl. ParmonanbHble ypaBHEHUS U 4 1
HepaBeHCTBAa. CHCTEMBI JIMHENHBIX
YpaBHEHUH
) Oynkiun 1 rpaguxu. CreneHHas GyHKIUS C 12 1
LEJIBIM ITOKa3aTeIeM
3 ApudpmeTrueckuii KOpeHb N-0Oi CTEIEHH. 15 1
WppanmonanbHble ypaBHEHUS
4 [lokazarenbHas pynkuus. [lokazarenbHble 10 |
ypaBHEHUs
5 Jlorapudmuueckast QyHKIHSL. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpudeckue BoIpakeHUs U ” 1
ypaBHEHUs
7 [TocnenoBaTeIbHOCTH ¥ TPOTPECCUH 10 1
8 HenpepriBabie ¢pynkiuu. [IpousBonnas 20 1
9 [ToBTOpeHme, 06001IEeHNE, CHCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KIIACC

KoanuyecTBO 4acoB

Ne HanmeHoBaHMe pa3/ie/ioB U TeM JIeKTPOHHBIe (HH(POBHIE)
n/n NPOrpamMMmblI Bcero Konrpoabrsre o0pa3oBaTe/bHbIE Pecypchl
padoThbI
1 I/ICCJ'IC,I[OBaHI:Ie (GYHKIHH ¢ TOMOIIBIO ” |
IIPOU3BOJIHON
2 [TepBooOpasHas u HHTETpaI 12 1
3 I'paduiku TpUroHOMETPUUECKUX PYHKIIHMA. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 WppannonanbHble, IOKa3aTelbHbIE U 24 1
norapuMuUecKue HEpaBEeHCTBA
KommnekcHbie uucna 10 1
6 HarypanbHble u niensle yncia 10 1
CucreMbl palioHaIbHBIX, HPPALMOHATIBHBIX
7 MOKa3aTeIbHBIX U JOrapuMUIECKUX 12 1
ypaBHEHUN
8 3amauu ¢ mapameTpamMu 16 1
9 HOBTOPCHI/IG, 000011IeHNEe, CHCTEMATH3 AN 16 )
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







IHOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka KonTpoabHbie L
Bcero o0pa3oBaTe/ibHbIE
padoThI pecypesi
) MHoxecTBO, onepaiuy HajJi MHOXXECTBAMH U |
KX CBOICTBA
2 Juarpammsl Diinepa-BenHa 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOT'O 1
ammapara Jijisl perieHus 3a1a4
Pannonansusie yncia. OOLIKHOBEHHBIE U
4 JIECATUYHBIC TPOOH, TTPOIICHTHI, 1
OECKOHEYHBIC TTEPUOTUUECKHE TpoOH
Pannonannsusie yncia. OOLIKHOBEHHEIE U
5 JIeCATUYHBIE TPOOH, TTPOIICHTHI, 1
OECKOHEYHBIC TTEPUOIUUECKHE TpodU
6 [Tpumenenue apodeli U MPOIICHTOB IS 1
peIIeHus IPUKIAIHBIX 33729
7 [Tpumenenue apodeli U MPOIICHTOB IS 1
pelIeHus NpUKIaJHbIX 3a7a4
2 JleiicTBuTenpHbIC uncia. PanmonaabHbIe U |
MppALMOHATIbHBIE YHCIIa
9 ApudmeTraeckue onepanuu ¢ |
JIEHCTBUTEIIFHBIMUI YHCIaMU
10 Mopynb IeMCTBUTEIBHOTO YUCIIA U €r0 1




CBOHCTBA

11

[TpuOnxE€HHBIE BHIYMCICHUS, IPaBUia
OKpPYIJICHUS, IPUKUIKA U OLICHKA
pe3yJIbTaTa BIYUCIICHAN

12

OcHOBHBIE MCTOJbI PCHICHUA TEJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUHN U
HEPABEHCTB

13

OcCHOBHBIE METO/IbI PELLICHUS LENIBIX U
JIpOOHO-pallMOHATIBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcCHOBHBIE METO/IBI PEILIEHUS LENBIX U
JIpOOHO-pallMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHoOrouyieHsl OT OAHOU NEPEMEHHOM.
Jlenenrue MHOTOYIEHA HA MHOTOWICH C
ocraTtkoM. Teopema besy

16

MHorousieHs! ¢ HesbIMA K03 duuneHramu.
Teopema Buera

17

Pemenne cucreM TMHENHBIX ypaBHEHUN

18

Pemenue cuctem JIMHENHBIX YpaBHEHUIN

19

Matpwuiia CUCTEMBbI TUHEHHBIX YPaBHEHUH.
Onpenenurens MaTpulbl 2X2, €ro
TeOMETPUYECKUN CMBICI U CBOMCTBA;
BBIYMCIIEHHE €0 3HAYCHMS

20

Onpenenurens MaTpUIIbI 2X2, €r0
Ir€OMETPUUYECKHI CMBICT M CBOMCTBA;
BBIUHCIIEHHUE €T0 3HAUECHUS

21

HpI/IMeHCHI/Ie OIIPCACIINTECII I PCIICHUA




CUCTEMBI JIMHEWHBIX ypaBHEHUH

Pemenne IMMPUKIAAHBIX 3aaa4 ¢ ITIOMOIIBIO

22 CHCTEMBI JINHEWHBIX YPAaBHEHUI

7 Pemenne npukiaaHbIX 3aa4 ¢ HIOMOIIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Konrponbnas pabdora: "PanmonanbHeie

24 ypaBHEHHUs U HepaBeHCTBA. CHucTeMBI
JUHENHBIX ypaBHEHUN"
OyHKIWA, cI0cO0bI 3aJaHusl (QYHKIHH.

25 B3anmMHuo oOpathble ¢pyHkunu. Komnosunus
byHKIUH

26 I'padux pyHkIHM. DnemMeHTapHBIC
npeoOpa3zoBanus rpaduKoB PyHKITAN
O6nacTh onpeesIeHus] 1 MHOYKECTBO

27 3HaueHnit pynknuu. Hynu GyHkimm.
[TpoMexyTKH 3HaK OCTOSTHCTBA
YérHble 1 HEUETHBIC (PYHKIINU.

28 [Tepuoanueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (PYHKIIMH

29 JluneitHasi, kBaapaTHUUHas U IPOOHO-
nuHeHHas QyHKIH

30 DIEMEHTapHOE UCCIIEI0BAHUE U IOCTPOEHHE
rpadukoB 3TUX QyHKUINN

31 DneMeHTapHOe UCCIIEI0BaHUE U TIOCTPOCHUE
rpadukoB 3TUX QyHKIUN

1 CreneHsb ¢ 1eIbIM ITOKa3aTeIeM. buaom

HeroTona




CreneHs ¢ LIeJIBIM MOKa3aTelieM. buHoM

33 HeroTona

34 CreneHHast QyHKIUS C HATYPAJIbHBIM H
1eJIbIM Moka3atesneM. E€ cBoiicTBa u rpaduk

35 Kontponbhas pabota: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpadux"

16 Apudmerndeckuil KOpeHb HaTypaTbHON
CTEIIEHU U €r0 CBOMCTBA

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIEHU U €ro CBOKCTBA
MakcuMyMbl  MUHUMYMBI (DyHKIIHH.

38 Haubonbiiee u HauMeHbllee 3HaUCHHE
GYHKIIMN Ha TPOMEXKYTKE

19 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COZIepXKalIUX CTEIIEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIepIKallX CTENIEHU U KOPHU

A1 [TpeoOpa3oBaHus UUCIOBBIX BBIPAXKECHUH,
COJIeprKallX CTENEHU U KOPHU
WppanumonanpHele ypaBHeHUs1. OCHOBHbIE

42 METO/bI PEIICHHS UPPALMOHATBHBIX
yYpaBHEHUU
WppanmronaneHbie ypaBHeHUs. OCHOBHBIE

43 METO/IbI PEIICHUSI UPPALUOHATBHBIX
YpaBHEHUU
Uppanuonanbusie ypaBHeHUA. OCHOBHBIE

44 METO/IbI PEIICHNS UPPALNOHAIBHBIX

ypaBHEHU M




PaBHOCHIBHEIE Nnepexoanl B pCIICHU U

45 UppaALMOHATILHBIX YPaBHEHHI

46 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUT
UPpaLMOHATILHBIX YPaBHEHHI

47 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUT
UPPALMOHATILHBIX YPaBHEHUN

48 PaBHOCHUIIbHBIE IEPEXOBI B PELICHUU
UPPALMOHATILHBIX YPaBHEHUN
CaoiicTBa 1 rpaduK KOpHS N-0i CTEeNeHU

49 Kak (PyHKIIMM OOpPaTHOM CTETICHH C
HATYpaJIbHBIM MOKa3aTeleM
CpoiicTBa 1 rpad)uK KOPHSI N-0¥ CTETICHU

50 KaK (PyHKIIMM OOpPaTHOM CTETICHH C
HATYpaJIbHBIM MOKa3aTeleM
KonTtponbHas pabora: "CBoiicTBa u rpadux

51 KOpHS n-0¥ creneHu. MppannoHanbHble
ypaBHEeHUS"

5 CrerneHb ¢ parmOHAIBHBIM MTOKA3aTEIEM H
e€ CBOMCTBA

53 CreneHb ¢ palMOHAIBHBIM [TOKA3aTEIEM U
e€ CBOMCTBA

54 CreneHb ¢ palMOHAIBHBIM [TOKA3aTENIEM U
€€ CBOWCTBA

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

56 Hcnons3oBanue rpaduka QyHKIUN 115

pelIeHus ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIUN A5

57 . 1
pelLeHNs ypaBHEHUH
[TokazaTenbHbie ypaBHeHUsI. OCHOBHBIE
58 METO/IbI PEIICHUS MOKa3aTeIbHBIX 1
YpaBHEHUU
OKazarelbHble ypaBHEHUS. OCHOBHBIE
IT y O
59 METO/IbI PELICHHS OKa3aTEIbHbIX 1
YpaBHEHU U
OKazarelbHble ypaBHEHUS. OCHOBHBIE
IT O
60 METO/Ibl PEIIEHNUs TOKa3aTENbHbIX 1
yYpaBHEHUHU
61 Kontponbhas pabota: "[lokazarenbHas 1
¢yukuus. [TokazarenbHble ypaBHeHUS"
orapu¢m uucna. CpoiicTBa sorapupma
62 JI C 1
rapu¢m uucia. CBoiicTBa Jorapupm
63 Jlora cia. CBolicTBa JIora a 1
64 Jlorapudwm gucia. CBoiicTBa iorapugma 1
€CSITUYHBIE U HAaTYpaJIbHbIE JIOTapU(PMBbI
65 y 1
66 JlecsaTruHbIe U HATYpaJlbHbIE TOTAPHU(PMBI 1
67 [IpeobOpazoBanue BeIpaXE€HUH, COIEPIKAIINX |
norapudmbl
68 [TpeoOpa3oBaHue BBIpAXKEHUHN, COACPIKAIINX |
norapudmbl
69 [TpeoOpa3oBanue BBIpAXKEHUH, COACPIKAIINX |
JorapuQmbl
70 Jlorapugmuueckas pyHKIUs, €€ CBOUCTBA U |
rpaduk
71 Jlorapudmuueckas ¢pyHKIHs, €€ CBOWCTBA U 1




rpaduk

Hcnons3oBanue rpaduka QyHKIUN IS

72 peuieHus ypaBHEHU N

73 Hcnons3oBanue rpaduka QyHKIUN s
pelIeHNs] YpaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

74 METO/JIbI PEIICHUS JOTapuHMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METO/Ibl PEIICHHS JIOTApUPMUIESCKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TEPEXOBI B PEIICHUN
norapu(MUUECKUX YpaBHEHUN

73 PaBHOCHIIBHBIE TIEPEXOBI B PEIICHUU
norapu(MUUECKUX YpaBHEHUN

79 Konrponbnas padora: "Jlorapudgmmuueckas
¢byukus. Jlorapudpmudeckre ypaBHeHUs"

20 CuHyc, KOCMHYC, TAHT€HC U KOTAHTEHC
YHCJIOBOI'O apryMEHTa

21 CuHyc, KOCMHYC, TAHT€HC U KOTAHTEHC
YHUCJIOBOTO apryMeHTa

2 ApKCHUHYC, apKKOCHHYC U apKTAHT'€HC
YHUCJIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHI'€HC




YUCJIOBOI'O apryMCHTaA

Tpuronomerpudeckast OKpyKHOCT,

84 oTpeieTIEHuEe TPUTOHOMETPUUECKUX 1
(GYHKIMI YUCIOBOIO apryMeHTa
TpuronomeTrpuyeckas OKpy HOCTb,

85 ONPEAEIEHUE TPUTOHOMETPUUECKUX 1
(GyHKIMI YHUCIOBOIO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

88 OcHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJIIBI 1

89 OCHOBHbIE TPUTOHOMETPUYECKHE (HOPMYIIBI 1

90 [TpeoOpa3oBanne TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

91 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAKCHUI

9 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAXKECHHI

93 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX |
BBIPAXKECHHI

94 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1

95 Pemenne TpUroHOMETpUYECKUX YPaBHEHUN 1

96 Pelenre TpUroHOMETPUUECKUX YPaBHEHUN 1

97 Pemienue TpuroHOMETpUYECKUX YPaBHEHU I 1

98 Pemennie TpUroHOMETpUUECKUX YpaBHEHUI 1

99 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI 1

100 Pelienre TpuroHoMeTprUUEeCKUX ypaBHEHUN 1




101

Kontponbhas pabota:
"TpUroHOMeTpUYECKUE BBIPAKEHUS U
TPUTOHOMETPHUYECKHUE ypaBHEHUS"

ITocnegoBaTenbHOCTH, CITOCOOBI 3aJaHMS

102 IocJieToBaTeapbHoCTeEN. Meton
MaTeMaTUYECKOW UHIyKIIUH
MOHOTOHHBIE U OTPaHUYEHHBIE

103 nocJieIoBaTeaIbHOCTH. VIcTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccus

105 I'eomeTpryeckas nporpeccust

106 beckoneuyHo yObIBaroiasi reoMeTpruiecKast
porpeccust

107 CyMMa GeckoHEeYHO yObIBaromIe
reOMETPUYECKON TPOTrPECCUU

108 JIMHEeHBIN ¥ SKCIOHEHUUAIBHBIN POCT.
Hucno e. DopMya CI0KHBIX TPOLEHTOB

109 JIMHENHBIN U DKCIOHEHUAIIBHBINA POCT.
Hucno e. DopMya CI0KHBIX TPOLEHTOB

110 Hcnonp30BaHuE IPOTPECCUM ISl PELLICHUS
peanbHBIX 33J1a4 NPUKIAJIHOTO XapaKkTepa

11 Kontponbhas pabora:
"IlocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepriBHble GYHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMNOTOTHI I'pauKoOB

byHKIUH

114

CpoiicTBa GyHKINI HEMTPEPHIBHBIX HA




OTPE3KE

115

CpoiicTBa QyHKIMI HETIPEPHIBHBIX Ha
OTpE3Ke

116

Metoa MHTEpBAJIOB I PELIECHUS
HEpPaBEHCTB

117

MeTO,Z[ HHTCPBAJIOB JIAA pCIICHUA
HCPaBCHCTB

118

Merton HHTCPBAJIOB IS PCUHICHHA
HCPaAaBCHCTB

119

[TpuMeHeHHne CBOWCTB HENIPEPBIBHBIX
GbyHKIMH 115 perieHus 3a1a4y

120

IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIMH 115 perieHus 3a1a4y

121

IlepBas u BTOpast NpoU3BOHbIE (PYHKINU

122

Omnpenenenue, reOMETPUUECKUN CMBICTT
MIPOU3BOAHOMN

123

Omnpenenenue, GU3NIECKUNA CMBICIT
MIPOU3BOAHOMN

124

VYpaBHeHue KacaTeIbHOU K rpaduKy
byHKIMHA

125

YpaBHeHHE KacaTeIbHOU K TpauKy
byHKIMHA

126

[Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKLIUH

127

[Tpou3BoIHBIE 3JIEMEHTAPHBIX PYHKLUI

128

ITponsBogHast CyMMBI, IPOU3BENCHNUS,
YaCTHOT'O U KOMIO3UIIUU (PYyHKIUH

129

IIpou3BoHas CyMMBI, IPOU3BEICHHUS,




YaCTHOTO ¥ KOMIO3UIINN (DYHKITHH

[Ipon3BoHas CyMMBI, IPOU3BEICHHUS,

130 YaCTHOT'O ¥ KOMIO3HUINU (PYHKIUH !
131 Konrponsnas padora: "[IpousBoanas” 1 1
132 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS |
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS |
3HaHui: "OyHkun"
134 Htorosas KoHTpoJbHAs paboTa 1 1
135 HroroBast KOHTpoJbHAs paboTa 1 1
136 HOBToPeHI/Ie, 0000111eHHEe, CHCTEMATH3ALIHS |
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KIIACC

Ne n/m

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

DJIEKTPOHHBIE
undponbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne NpOU3BOJHON K
HCCIIEeI0OBaHUI0 (QYHKIMII HA MOHOTOHHOCTh
U DKCTPEMYMBI

[Iprumenenne nporu3BOIHON K
UCCIIeIOBaHUIO (YHKIMI HA MOHOTOHHOCTh
U OKCTPEMYMBI

[IpumeHeHue mporu3BOIHOM K
UCCIIeIOBAaHUIO (PYHKIIMI1 HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpumeneHnne nporu3BOJHOMN K
uccienoBaHuio GyHKIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIIeIOBAaHUIO (DYHKIMII HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K
uccieI0BaHuI0 GYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

Haxoxneaue HauOoJIbIIErO U
HAaUMEHBIIIETO 3HAUCHUS HETIPEePHIBHON
(GyHKIUU Ha OTpe3Ke

HaxoxneHue HanOOJIBIIETO U




HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIIMH Ha OTPE3Ke

Haxoxnenne HanOOJIbIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIIUU Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUCHUS HETPEPHIBHON
(GyHKINU Ha OTpe3Ke

11

Haxoxnenne HauGombIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON
(GyHKIMHU Ha OTpe3Ke

12

Haxoxnenune HanOoupIIero u
HAaMMEHBILIETO 3HAYEHUS HEPEPBIBHOU
(GyHKLINU Ha OTpe3Ke

13

[Ipumenenue npor3BOIHOMN 11t
HAaXO0JICHUS HAWJTy4IlIEero PEeICHUs B
MPUKJIATHBIX 3a/1a4ax

14

[IpuMeHeHne MPON3BOIHOM s
HaXO0KJICHUs HaWTy4IlIero penieHus B
MPUKJIAJHBIX 3a7a4ax

15

[IpuMeHeHne Mpon3BOHOMN s
OIIpEIEJIEHUs] CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOT0 GopMyJIoi UiIn
rpadguxom

16

[IpuMeHeHne MpON3BOIHOM IS
OIIPEIEJIEHUS] CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHOro (GopMyJIoN WU
rpaduxkom




17 Kommozurus ¢hyHKimiz

18 Komnoszunus ¢pyHkimit

19 Kommosurus GpyHKImiz

20 I'eomeTpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJAMHATHOH MJIOCKOCTH

o1 ['eomerpuueckne 0Opa3bl ypaBHEHU Ha
KOOPJIMHATHOH MJIOCKOCTH

2 Kontponbnas padora: "UccnenoBanue
(GyHKIUHI C TOMOIIBIO TPOU3BOIHON"

3 IlepBooOpa3Hasi, OCHOBHOE CBONCTBO
epBOOOPaA3HBIX

24 [lepBooOpa3HbIe AIEeMEHTAPHBIX (HYHKIIHA.
[IpaBuia HaX0XXIECHHUS IEPBOOOPA3HBIX

)5 IlepBooOpa3Hbie 1eMEHTAPHBIX (PYHKIIMH.
[IpaBuia HaX0XXIECHHUS IEPBOOOPA3HBIX

26 HNuTterpan. ['eomeTpudeckuii CMbICT
UHTEerpana

27 Brruucnenue onpenenéHHoro HHTerpaa 1no
dbopmyne Herotona-Jleitoauia

73 Brruucnenue onpenenéHHoro HHTerpaa 1no
dbopmyiie Hetorona-Jleitonuma

29 IIpumeHeHne nHTerpana 1y HaX0XACHUS
TUIOINAACH TUIOCKUX (UTYp

30 IIpumeHeHne nHTerpana 1y HaXoXACHUS
00BbEMOB reOMETPUYECKHX TeT

31 [Ipumeps! pemennii AuddepeHnInaIbHbIX

ypaBHEHUH




[Tpumeps! pemenuii auddepeHnnaIbHbIX

32 .
ypaBHEHHH
MaremaTrnyeckoe MOAECIUPOBAHUE

33 pEeabHBIX MPOIIECCOB C MOMOUIBIO
g depeHInaIbHbIX YpaBHEHHUM

34 Konrponsnas padora: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuieckue GyHKINHU, UX
CBOWCTBA U TpapuKu

16 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpapuKu

17 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U TpaduKku

13 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U rpaMKu

19 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu
OT10op KOpHEH TPUTOHOMETPUUYECKUX

40 YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YpaBHEHUH C TOMOUIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT160p KOpHEHN TPUTOHOMETPHUUECKHUX

ypaBHEHUH C OMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemrenne TpuroHoMeTpruYEeCKuX

44
HEPaBEHCTB

45 Pemrenue TpuroHoMeTprUUeCKuX
HEPaBEHCTB

46 Pemrenue TpuroHoMeTpruUeCcKuX
HEPaBEHCTB

47 Pemenue TpuroHoMeTpruueCcKux
HEPaBEHCTB
Kontponbnas padora: "I'paduku

48 TPUTOHOMETPUUECKUX (PYHKITHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOJIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

5 OcCHOBHBIE METOABI PELICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OcCHOBHBIE METOABI PELICHUS
nmorapu(pMUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEIICHUS
nmorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
norapuMHUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PELICHUS




Jorapu(pMHUIECKUX HEPABEHCTB

OcHOBHEBIE MCTOJbI pCHICHUA

> MppaMOHALHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PELLICHHS
MppaMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHHS
UppaloHaIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/1bl PELLICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLIeHus
UppaMOHATFHBIX YPaBHEHHUH
2 I'paduueckue METOIBI pELICHNUS
UppaMOHAFHBIX YPaBHEHHUH
63 I'paduueckue METOIBI pELICHNUS
MOKa3aTeIbHBIX yPaBHECHUN
64 I'paduueckue MeTO bl peLIeHUs
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTO bl peLIeHUs
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'padrueckue METOIBI peLICHUS
JorapupMHUUECKUX HEPABEHCTB
67 I'padrueckue METOIBI peLICHUS
norapu(MHIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
YpaBHEHUU
69 I'paduueckue MeTO bl peLIeHUs




MOKa3aTeNbHBIX U JOTapu(MUUECKUX
YpaBHEHUI

70

I'padmaeckue MeTOABI pelICHUS
MOKa3aTeNbHBIX U JOrapuOMUYECKUX
HEpPaBEHCTB

71

I'padmyeckue MeToAbI perieHUs
MTOKA3aTeIbHBIX U JIOTrapu(OMHISCKUX
HEPABCHCTB

72

KonrponsHas pabdora: "HppanuoHaibHbIe,
MIOKa3aTeIbHbIE U JIOTapu(PMUUECKHE
HepaBeHcTBA"

73

KommnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpUYEcKas (POPMBbI 3aITUCH
KOMILJIEKCHOT'O 4HCia

74

KomnnekcHsble uncna. Anrebpandeckas u
TPUTOHOMETpUYecKas (POPMbI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

75

ApudmeTrueckue oneparuu ¢
KOMILJIEKCHBIMU YHCJIaMHU

76

ApudmeTrueckue oneparuu ¢
KOMIIVIEKCHBIMHU YU CJIaMU

77

N300pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPAWHATHOW TIOCKOCTH

78

N300pakeHNe KOMIUIEKCHBIX YHCET Ha
KOOPJAMHATHOM MJIOCKOCTH

79

®opmyia Myaspa. KopHu n-oii crenenu u3
KOMILJIEKCHOT'O YKcia

80

®opmyiia Myaspa. Kopuu n-oii crenenu u3




KOMIIIICKCHOI'O 4YHCJia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCII AJIA

81 pelieHns GU3NUECKUX U FTeOMETPUIECKUX
3aja4

2 KonTponbnas padota: "KomiuiekcHbie
qucua"

83 HarypainbHble u niensle yucia

84 HarypanbHble U 1ienbie yucia

25 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENbIX
qucen

26 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX
qucel

%7 [IpumeHeHNne MPU3HAKOB AETUMOCTH LENBIX
gucen: HOJl m HOK

28 [IpumeHeHNe MPU3HAKOB AETUMOCTH LENBIX
yucen: HOJl u HOK

29 IIpuMeHeHMe NPU3HAKOB AETMMOCTH LEIBIX
YHCeN: OCTATKU MO0 MOJTYJIIO

90 IIpruMeHeHMne NPU3HAKOB AETMMOCTH LEIBIX
YKCell: OCTaTKU [0 MOAYJIIO
[IpumeHeHne NpU3HAKOB AEITUMOCTHU LENBIX

91 yycen: aroput™ EBknnaa uis permenns
3aJ1a4 B LIEJIBIX YHCIIAX

9 KonrponsHas pabdora: "Teopus 1enbix
qucen"

93 Cucrema 1 COBOKYITHOCTb YpaBHEHUI.

PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-




CIICACTBHA

94

Cucrema v COBOKYITHOCTh YPaBHEHMIA.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEAACTBUSA

95

OCHOBHBIE METO/BI PELICHUS] CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHECHUI

96

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTEW HUPPAL[MOHAIIBHBIX
YpaBHEHUH

97

OCHOBHEBIE MCTO/bI pCHICHUA CUCTCM U
COBOKYHHOCTCﬁ IIOKa3aTCIbHBIX ypaBHeHI/Iﬁ

98

OcCHOBHBIE METOBI PELICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX YPABHEHUI

99

OcHOBHEBIE MCTOJbI pCHICHUSA CUCTEM U
COBOKYITHOCTEH JorapuMUYECKUX
YpaBHEHUI

100

OCHOBHEBIE MCTOJbI pCHICHUSA CUCTEM U
COBOKYITHOCTEH Jorapu(MUYECKUX
YpaBHEHUU

101

[IpuMeHeHHEe CUCTEM K PELIEHUI0
MaTeMaTHUYECKUX 3a/1a4 U 3a]1a4 U3
pa3auyYHbIX 00JacTel HayKu U peallbHOMN
YKWU3HM, HHTEPIIPETALUS TOJTyYEHHBIX
pe3yabTaToB

102

IIpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTHYECKUX 3a7ad ¥ 3a1a4 U3
pa3NUYHbIX 00J1aCTe HAYKH U peanbHOM
YKU3HU, MHTEPIPETAIUs OJTYyYEHHBIX




pe3yNbTaToB

103

[IpuMeHeHNne HEpAaBEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3a7a4 13
pa3IMYHBIX 00J1acTel HAYKU U PeaTbHOU
KU3HH, UHTCPIPETAINA IMOJTYYCHHBIX
pe3yJIbTaToB

104

Kontponbnas padota: "Cucremsl
pallnOHAJIBHBIX, UPppAallUOHAJIBHBIX
MOKa3aTeNbHBIX U JOrapuPMUUYECKUX
ypaBHeHHH"

105

PannoHanbHbIE ypaBHEHMS C TapaMeTpaMu

106

ParmonanbHble HEpaBEHCTBA €
napaMeTpamu

107

PamuonannbHbBIe CUCTEMBI C napameTpamMmu

108

WppaumonansHble ypaBHEHUs, HEPAaBEHCTBA
C mapameTpaMu

109

HppanuoHaibHble CUCTEMBI C ITApaMeTpaMu

110

[lokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111

IlokazaTenbHBIE CUCTEMEI C napameTpamu

112

Jlorapudmuueckue ypaBHeHus,
HEpaBEHCTBa C MapaMeTpamMmu

113

Jlorapudmuueckre CUCTEMBI C
napamMeTpamu

114

Tpuronomerpruueckre ypaBHEHHUs €
rapameTpamu

115

TpI/IrOHOMCTpI/ILICCKI/Ie HEpPaBCHCTBA C




napameTpamu

116

TpuroHomeTpuuecKre CUCTEMBI C
rapameTpamu

117

[TocTtpoeHue u uccnenoBaHue
MaTE€MaTHYECKUX MOJEJIEH peanbHbIX
CUTYAaIUH C IOMOLIbIO YPABHEHUH C
rapameTpamu

118

[ToctpoeHue u nccnenoBaHue
MaTEMaTHYECKUX MOJENIEN PEATbHBIX
CUTYAIUI C IIOMOILIBIO CUCTEM YPABHEHUH C
napameTpamu

119

ITocTpoenue u uccienoBaHue
MaTEMaTHYECKUX MOJENIEN PEaTbHBIX
CUTYalLUH C IIOMOILBIO CUCTEM YPaBHEHUH €
napameTpamu

120

Konrponbnas padora: "3anauu ¢
napameTpamu'

121

[ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHuUs"

122

[ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus"

123

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HaHuil: "YpaBHeHus. Cuctemsl
ypaBHeHUi"

124

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrtna"

125

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrna"




[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIHS

126 3HaHuii: "HepaBencrna" !
127 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aLUs |
3HaHuii: "[IponsBoaHas u e€ npumeHenue"
128 [ToBTOpeHnue, 06001IeHNE, CUCTEMaTH3aLUs |
3HaHuii: "[Ipon3BoaHas u e€ npumeHeHue"
129 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuii: "[Ipon3BoaHas u e€ npumeHeHue"
130 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuii: "MHTErpan u ero npumeHeHue"
131 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS |
3HaHui: "OyHKUn"
132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS |
3HaHuit: "OyHkmn"
133 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuit: "Oyskun"
134 HToroBasi KOHTpOJIbHAs paboTa 1 1
135 HroroBas koHTpoNbHAs paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHHEe, CUCTEMATU3 AL |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

* Marematuka: anredpa v Hauajia MaTeMaTUYECKOTO aHaIN3a, FEOMETPHSI.
Anrebpa u Hauana MaremaTudeckoro ananusa, 11 kinacce/ Komsrun F0.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkiimonepHoe 00IIeCTBO

«M3parensctBO «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
Anrebpa n Hadaja MaTeMaTU4eCKOro aHainusa./lugjakTnueckue MaTepuaibl K

yueOHuky LII.A. AnmumoBa u npyrux-M.: IIpocsemenue, 2020.-191 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

resh.edu.ru Poccuiickas anekTpoHHas MIKoJia
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