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IMNOACHUTEJIBHASA 3AIIMCKA

VY4eOHsiii Kypc «Anrebpa M Havaga MaTeMaTHUECKOTO aHAIHM3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYMMBIX B MIpOorpaMMe CpeaHero oOuiero oOpa3oBaHwUs,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEYMBAET WHCTPYMEHTAIbHYIO 0a3y ams
U3yUEHHUSI BCEX ECTECTBEHHO-HAYUYHBIX KypCOB, a C JIPYroil CTOPOHBI, (hOpMHUPYET
JOTHYecKoe U abCTpakTHOE MBIIICHHE 00y4YalouIuXcs Ha ypOBHE, HEOOXOAUMOM
I OCBOCHUSI HHPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U JAPYTUX
JUCUUIUIMH. B pamMkax naHHOro ydeOHOro Kypca OOydaroliuecs OBJaJieBaroT
YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKku, KoTopas (GOpMyIHpyeT CBOU
JOCTH)KEHHS B MaTeMaTHIeCKO dopMme.

VYuebnpIll Kypc anreOpbl W Hadajdl MaTEMaTHYECKOTO aHalin3a 3aKJIaJIbIBacT
OCHOBY [IJIsl YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (PU3WUKH, XUMUHU, OWOJIOTHH,
MOHMMaHUSI OCHOBHBIX TEHJICHINI Pa3BUTHI SKOHOMUKH M OOIIECTBEHHO KHU3HHU,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIONBH30BaTh MX I JalbHEWIero oOpa3oBaHUus U B
MOBCEHEBHOM XM3HU. B TO ke Bpemsi oBiajieHne abCTPaKTHBIMU W JIOTUYECKU
CTPOTUMH KOHCTPYKIMSIMH ainreOpbl M MaTeMaTUYeCKOro aHajin3a pa3BUBACT
YMEHUE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTb HCTUHHOCTB, JIOKa3bIBAaTh
YTBEPKJIEHUSI C TIOMOIIBIO UHAYKIIMU W PACCY>KJIaTh JEIYKTUBHO, MCIOJIb30BATh
00001IeHe M KOHKpEeTH3aluio, abCTparupoBaHHE M aHAJIOTHIO, (OPMHUPYET
KPEaTUBHOE M KPUTHUECKOE MBIIIUICHHE.

B xone uzyuyenus yueGHoOro kypca «Anredbpa M Hayajla MaTeMaTH4YE€CKOIrO
aHanu3a» OOyYarolIMecs: MOJTY4YalOT HOBBIM OIBIT PEIICHUs TMPUKIAJHBIX 3aJ1ad,
CaMOCTOSATEILHOTO MOCTPOCHUSI MAaTEMAaTHYECKUX MOJIEICH peallbHbIX CUTYaIluH,
UHTEPNPETAMA  TIOJYYEHHBIX  PEIICHHWM, 3HAKOMSATCS C  IpUMEpPAMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VYyeOHblli Kypc 00JaJaeT 3HAYMTENIbHBIM BOCIUTATEIBHBIM MOTEHIIUAIIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 Yy4eOHbId MmaTepual, CIOCOOCTBYIOIIMIA
(GbOopMUPOBAHUIO HAYYHOTO MHPOBO33PEHHs, TaK M uyepe3 cneuuduky ydeOHOM
NEeSATENbHOCTH, TpeOyroumeld MNpoAOHKUTENbHOW KOHLEHTpPAllMd BHUMAaHUA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYyYEHHBIN
pe3yJbTar.

B ocHoBe wmeroamku oOyueHus anreOpe MW HadajlaM MaTeMaTHYeCKOTO
aHaJM3a JEXKHT JACSITebHOCTHBIN MPUHITUT O0YUYCHHSI.

B crpykrype yuebHOro kypca «Anrebpa W Hayajla MaTeMaTHYE€CKOTroO
aHaJIM3a» BBIACIEHBI CIEAYIONINE COJAepKATEIbHO-METoAnUecKne TuHun: «Yucna
U BIYHCIeHU», «DyHKIIMN 1 Tpadukn», « YpaBHEHUS U HEpaBeHCTBa», «Hauama

MAaTeMaATHUYEeCKOro aHanu3a) MHOoKeCcTBa WU TOTHUKA) Bece  ocHOBHEIE
aTeMaTHYECKOro  aHajim3a MHO IBa Ay —PBCe—0OCcHO e
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COJIEPKATEIbHO-METOAMYECKUE JIMHUM H3Y4aroTCsl Ha MPOTSKEHUH JBYX JIET
oOyueHusi Ha ypOBHE CpeIHero ooOmero oOpa3oBaHUs, €CTECTBEHHO OTOJIHS
Apyr Ipyra U MOCTENEHHO HAChIIAsChb HOBBIMU TeMaMHU M pasjenamu. JlaHHbIN
yueOHBI KypC SBISETCS WHTETPAaTUBHBIM, IIOCKOJBKY OOBEIUHSET B cebe
COJIep’)KaHUE HECKOJIbKMX MaTeMaTHMYeCKUX JAUCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHS, MAaTEMATHUECKUN aHAIIW3, TCOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u gapyrue. [lo mepe Toro kak oOydaromipecs OBJIaIeBalOT BCE Oolee
IIMPOKUM MaTEMaTHYECKHM armapaTroM, Y HUX IMOCJIEI0BaTeIbHO (GOpMUPYETCS
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYeCKyld MOJENb pealbHOU
CUTYyaIlH, IPUMEHSATHh 3HAHUS, TIOJYYCHHBIC TIPH M3YYCHUH Y4eOHOTo Kypca, IUIs
pEIICHUsI CaMOCTOSITENTFHO CHOPMYIUPOBAHHONW MAaTeMaTHYECKOW 3a/1aud, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxkarenpHO-MeTOIMYECKas: JUHHS «UMCla W BBIYMCICHUS) 3aBEpIIacT
(dopMupoOBaHHE HABBIKOB MCIIOJIB30BAHMSI ICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4yaTO Ha YPOBHE OCHOBHOI0 0011ero oopa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus oco0oe BHHUMaHue yjenserca (OPMHUPOBAHUIO  HABBIKOB
paloHaIbHBIX BBIYMCICHUH, BKIIOYAIONINX B CeOS MCIOJIb30BAHUE PAa3THMUHBIX
dopMm 3amucu uyKciIa, YMEHHE [eiaTh MNPUKUIKY, BBITOIHATH MPHOIMKEHHBIE
BBIUMCIICHHS, OLIEHWBATh UYHUCIIOBHIC BBIPAXCHHs, padOTaTh ¢ MAaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYaroIIMMCS MHOXKECTBA HATypalbHBIX, IIENbIX,
paloHaIbHBIX W JICHCTBUTENBHBIX  YHUCEN  JIOTIOJMHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakJIoM H3 OSTUX MHOXECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My cCrHenupuIecKue 3aJaud M OIepaluu: JeJICHHe Haleno,
OTIEPUPOBAHUE OCTAaTKAMH HA MHOXECTBE IIeJIbIX YHCEed, OCOObIe CBOWCTBA
paIoHaIbHBIX U UPPAIMOHATBFHBIX YHCEN, apu(METHUIECKHIE OIMEpaIii, a TaKxKe
U3BJICUCHNE KOPHS HATypalIbHOW CTENEHU HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapss mocnenoBaTenbHOMY pPACIIMPEHHIO Kpyra HCHOJIb3YeMbIX 4YHUCET U
3HaKOMCTBY C BO3MOXHOCTSMH MX MPUMEHEHUS ISl PEIICHUs Pa3UYHbIX 3a7a4
dopmMupyeTcsi mpeaCTaBIeHUE O €IUHCTBE MATEMaTHKHU KaKk HayKu U €€ PO B
IOCTPOEGHUU MOJIENIEH PEeaNbHOrO0 MHUpPA, HIMPOKO HCIONB3YIOTCA 0000IIeHne u
KOHKpETHU3aIHsl.

Jluaust «YpaBHEHHUS W HEPABEHCTBa» pEaIM3yeTcs Ha TMPOTSHKEHUHM BCETO
oOyueHusi Ha YPOBHE CpeaHEero oOmiero oOpa3oBaHUs, MOCKOIBbKY B KaXKJIOM
pasnene IlporpamMmbl HpenryCMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOy4aroulecs: OBJAJCBAIOT pPAa3IMYHBIMU METOJAaMU  PeIleHUs
palMOHABHBIX, HUPPAIMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApUPMHUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUI, HEPaBEHCTB M CHUCTEM, a TaKXke 3ajad,
cojiepkaiux mapameTpbl. llomydeHHblEe yMEHHS LIMPOKO HCHOJB3YIOTCS TpHU
UCCIIEJOBAHUN (YHKIMM C MOMOILBIO MPOU3BOJHON, MPU PEUICHUH MPUKIATHBIX
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3aJa4 M 3aJa4 Ha HaXOXKJIeHUEe HauOOJbUINX M HAUMEHBIINX 3HAYCHUN (YHKIIHH.
JlaHHas copepkaTenbHas JIMHUS BKIIOYAET B ceOs Takxke (POpMUPOBAHUE YMEHHI
BBIMOJHATh  pacuérel 10  (opmynaM, mNpeoOpa3oBaHUsl  pPaLMOHAJIBHBIX,
UPPALOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPDAXKECHHUM, a TaKXKE BBIPAKECHUH,
COJIEpKalllMX CTENEHU U Jorapupmbl. brnaronaps u3ydeHHIo anreGpanyeckoro
MaTepHajla  IPOUCXOAUT  JAJIbHEWINEEe  pa3BUTUE  AITOPUTMUYECKOIO U
abCTPaKTHOrO MBILUIEHUS OOy4arouuxcs, (pOPMHUPYIOTCS HaBBIKU JE€IyKTHBHBIX
paccyxaeHuld, paboTbl €  CHUMBOJbHBIMM  (OopMamMH,  HPEACTABICHUSA
3aKOHOMEPHOCTEW M 3aBHUCHUMOCTEM B BHJ€ PAaBEHCTB M HEPABEHCTB. Auredpa
npepiaraeT 3(Q(EeKTUBHbIE HWHCTPYMEHTHI JUISl PpELICHHUsS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HaIJIAIHO JEMOHCTPUPYET CBOU BO3MOXHOCTH Kak
A3bIKa HAYKH.

CopnepxarenbHo-MeToauueckass JuHUS «DyHKuMM U Tpa@uKM» TECHO
HEpPEeIyIeTaeTCs ¢ APYTMMHU JMHHUSAMH y4eOHOro Kypca, MOCKOJBKY B KaKOM-TO
CMBICIIE 33J]a€T MOCJIeI0BaTEIbHOCTh U3YUeHUsl MaTepuaia. 3ydeHue crerneHHow,
MIOKAa3aTeNbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U rpauKOB, UCHOJIb30BaHNE (DYHKLIMM JUIsl pElICHMs 3a/ad U3 JPYrux y4eOHbIX
IPEeIMETOB U PEAIbHON MU3HHU TECHO CBSA3aHO KAK C MAaTEeMaTHYECKUM aHAJIH30M,
TaK U C PEIICHHEM ypaBHEHUH W HepaBeHCTB. Ilpu sTom OosbIIOE BHMMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUS BBIpaXKaTh (GOPMYJIaMH 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBaTh MOJYyYEHHbIE (PYHKLUHUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cojiepKaTeabHON JTMHUN HalleJICH Ha pa3BUTHE YMEHUI
U HaBBIKOB, MO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXJY BEIMYMHAMHU B
paznuyHoOi (opme: aHaTUTHYECKOW, rpaduueckoil U cinoBecHOl. Ero usyuenue
CIIOCOOCTBYET ~ Ppa3BUTUIO  AJTOPUTMUYECKOIO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AILINH, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Havana MaTeMaTHYecKOro aHaliv3a» MO3BOJIAET
CYLIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MaTHYECKHUX, TaK U NPHUKIAJHBIX 33124,
JOCTYTHBIX OOyYaOIUMCS, TaK KaK y HHUX TOSBISAETCS BO3MOKHOCTb CTPOUTH
rpaduKH CIOXHBIX (YHKLIMHA, OMPENeNiaTh HMX HAuOOJIbIINE W HAUMEHBIIHE
3HAYEHUS, BBIYUCIATH IUIOMAAU GUTYp U OOBEMBI TeJ, HAXOJIUTh CKOPOCTH U
YCKOpEHHsI TpoueccoB. JlaHHasg coaep)karenpHas JIMHHUS OTKPBIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHUS MAaT€MaTHYECKUX MOJENEH pealbHbIX CHUTyaluH,
NO3BOJISIET HAXOOUTh HAWJIydyllee pEIICHHWE B MPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHYECKUX, 33/1a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYE€CKOTrO
aHajM3a CIoOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMATBHO-IOTUUECKOTO U
KPEaTUBHOI'O MBIIUICHUs, (POPMHUPOBAHUIO YMEHUN pACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMAaTUKH B Hayke, TEXHUKE W UCKyccTBe. OOyuaroniyecs y3HaKT O

[IOKYMEHT MOAMWCAH 3/IEKTPOHHOM MOAMMCHIO

MYHULMMNAJIbHOE KA3EHHOE OBLLEOBPA30BATE/IbHOE YYPEXXAEHUE 24.09.24 06:10 (MSK) Ceptudukat E51970C1BFBF739F489422EFF9013CBF
"NOBEANHCKASA CPEAHAA OBLLEOBPA30BATEJ/IbHASA LUKOJIA", l'eoprny
MapviHa IMUTpWEBHa, ANPEKTOP




BBIIAIOIINXCS PE3yJIbTaTax, IMOJTYYEHHBIX B XOJE Pa3BUTHS MaTeMaTHKH Kak
HAyKH, U 00 UX aBTOpaXx.

CopeprkarenbHO-MeTOMYECKass TUHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ce0sl DJIEMEHThl TEOPUU MHOXKECTB M MAaTeMaTHYeCKOW JOTUKH. TeopeTuko-
MHO>KECTBEHHBIE MPEACTABICHHSI POHU3BIBAIOT BECh KYPC IMIKOJIbHONW MAaTEMATUKH
U TpeajaratoT HamOoJiee YHUBEPCAIbHBIA SA3BIK, OOBEAMHSIONIMNA BCE Ppa3/eibl
MaTEeMaTUKU W €€ TPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCIUIUIMHBL W MX TPWIOKEHUs B eauHoe uenoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh 00y4YaromeMycsi TOHMMaThb TEOPETHUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MaTEeMaTUKHU U HCIOJIb30BATh €r0 JJIsi BBIPAXKEHHUS CBOMX MBICIIECH.
Jpyrum BaXKHBIM TPU3HAKOM MaTeMaTUKU KaK HayKd CJeayeT NpHU3HaATh
CBOMCTBEHHYIO €U CTpPOTOCTb OOOCHOBAaHMM M CJICIOBAHHE OIpeeIEHHBIM
OpaBWJIaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTAMH
MaTEMaTUYECKON JIOTUKU CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MbIIUICHHUS
oOy4Jaronuxcs, Mo3BOJIIET UM CTPOUTHh CBOM PACCY’KJIEHUS HAa OCHOBE JOTUYECKUX
npaBuI, (OPMUPYET HABBIKA KPUTHYECKOTO MBIIICHHUS.

B yuebHoM kypce «Anrebpa U Hayaja MaTEMaTHYECKOTO aHaIU3a»
IPUCYTCTBYIOT OCHOBBI MaTeMaTH4YECKOr0 MOJEIUPOBAHMS, KOTOpPbIC MPU3BAHbI
CIocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB IMOCTPOCHUS MOJENICH pealbHbIX
CUTYyallUid, HWCCIEAOBAHMS H3TUX MOJENEH C TOMOLIBI0 ammapara airedpbl u
MaTEeMaTHYEeCKOr0 aHajin3a, WHTEPIPETAINU TOJYYEHHBIX pe3ysibTaToB. Takue
3a/1aHus BIUIETEHBI B KAX/IbII U3 pa3iesioB MPOrpaMMBbl, TOCKOIbKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO MCHOJIb3yeTCs Uil peuleHusl NMPpUKIagHbIX 3a1ad. [lpu
pELIEHUH  pEaJbHBbIX  NPAKTUYECKUX  3aJady  oOydarlluecs  pa3BUBAIOT
HAOJIIOIaTETbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOB30BaTh  AHAJIOTUIO, 0000IaTh M KOHKPETH3UpPOBATH  IpoOIeMy.
JHlestenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHHS TPHUKIAJHBIX 3a7ad
OpraHu3yeTCsl B IPOLIECCE N3YyUYEHUs BCEX TEM yueOHOro Kypca «Anredpa u Hadasna
MaTEMaTUYECKOTO aHATU3a».

Ha wusydyenne yueOHOTO Kypca «AnreOpa W Hayala MaTeMaTH4YECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 vacoB (4 yaca B Heaeno), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).
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COJEPKAHUE OBYUYEHUA
10 KUIACC

Yucia 1 BBIYMCICHUA

Pannonanehpie yucna. OOBIKHOBEHHBIE U JECSTHUYHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHble mepuoguueckue apodu. Ilpumenenue npobeil ¥ MPOLEHTOB JUIS
pelIeHUs IPUKIAJHbIX 3a1a49 U3 Pa3JINYHbIX OTPAciei 3HAaHUWU U PEaIbHOU KU3HMU.

JleicTBUTENbHBIE 4YMCIIA. PanuoHaJbHBIE M MPpPAalMOHAJIBHBIE YHCIIA.
Apudmernueckue  omepauud € JEUCTBUTENBHBIMM  4YuciaamMu.  Momynb
JNEUCTBUTEIBHOTO Yncia U ero cBoictBa. IIpulnmkEéHHbIE BBIYUCIIECHUS, ITPaBUIIa
OKPYIJICHHUs], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp c¢ uenbiM nokaszareneM. buHom Herotona. Hcenonb3oBaHue
HoaXosen GopMbl 3aMCH IEHCTBUTENBHBIX YUCET AJIS PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHNS JaHHBIX.

ApudmMeTnyecknii KOpeHb HaTypajdbHON CTENIEHU U €r0 CBOMCTBA.

Crenenp C paldOHAJIbHBIM ITOKAa3aTeIeM M €€ CBOMCTBA, CTENEHb C
NIEUCTBUTEIILHBIM TOKA3aTCIIEM.

Jlorapudm uymcna. CpoiicTBa norapudma. JleciTuuHble U HATypaJbHbIE
JA0Tapu(pMBI.

CuHycC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M APKTAaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnectBa W TOXJIECTBEHHbIE NPeOOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIBHBIE ypaBHEHMS M ypaBHEHUsA-CIIeACTBUA. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METOJbI PELICHUS LETBIX U IPOOHO-PAIIMOHAIBHBIX YPABHEHUH U
HEPAaBEHCTB. MHOIOWIEHBI OT OJHOM NEpPEMEHHOMW. JleleHne MHOrodseHa Ha
MHOTO4YJ€H ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  UEIBIMH
kodddunmentamu. Teopema Buera.

[IpeoOpazoBanus YHCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTETICHH U KOPHHU.

WppaunoHanbHble YpaBHEHHUS. OcHOBHBIE METOBI pereHns
UPpaLMOHAIbHBIX YPaBHEHUIA.

IToka3zatenbHble ypaBHEHHs. OCHOBHBIE METOJBl PELICHHs IOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BEIpAKEHHM, COACPIKAITUX JTOTApU(MBI.

Jlorapudmuyeckue ypaBHEHHUSI. OcHOBHBIE METO/IBI perieHus
JorapuMUYECKUX YPABHCHHI.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHI. [IpeoOpazoBanue

TPUTOHOMETPUYECKHUX BbIPAXKECHUH. PelieHne TpuroHoMeTpuueCcKnux YpaBHEHHM.
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Pemenne cucreM nMHENHBIX YypaBHEHHMM. Marpuua CUCTEMBbI JIMHEWMHBIX
ypaBHeHui. Onpenenutenb MaTpulbl 2X2, €ro TreOMETPUYECKH CMBICT U
CBOMCTBA, BBIUMCIICHUE €r0 3HAYCHHUS, IPUMEHEHUE ONPEACIUTENS Ul PEILICHHUS
CHUCTEMbI JIMHEMHBIX YypaBHEHUW. PemieHune npukiagHelXx 3a4a4 € [OMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHeHUU. lccienoBanue DOCTPOCHHOW MOJAEIU C
MIOMOIIBIO MATPUIL U ONIPEACTUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEN pealbHOW CHUTyallMHM C IOMOUIBIO
yYpaBHEHU W HepaBeHCTB. [IpuMeHEeHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTEeMaTHYECKUX 3aJad M 3a/lad U3 Pa3IUYHbIX o0JiacTeld HayKu U peaibHOM
KU3HU.

DOyHKUMH U TPaPuKH

Oyukuus, crnocoObl 3aaanus (yHkuuu. B3aumMHO o00paTHbie (QYyHKIMH.
Komnozunus ynkuuii. I'paduk QyHkmuu. OnemeHTapHble TpeoOpa3zoBaHUs
rpaduKoB GyHKIUH.

Ob6nactp omnpeneneHus 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu dyHkumm.
[TpomexyTku 3HaKonmocTosiHCTBa. YETHBIE W HEUETHBIE PyHKIMU. [lepuoanueckue
¢yakuu. [IpomMeKyTKM MOHOTOHHOCTH (PyHKUMH. MakCUMyMbl M MHUHHUMYMBI
dbynkuun. Hanbosnpiiee u HauMeHblliee 3HaueHus GyHKIIMU Ha TTPOMEXKYTKE.

Jluneiinasi, kBaJpaTudHass W JPOOHO-IMHEHHas (QYHKIUMU. DJIEMEHTapHOE
UCCJIeIOBAaHUE U MTOCTPOEHUE UX rpauKOB.

CrenenHast pyHKIMS ¢ HATypaJIbHBIM U LIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa M rpaduK KOpHS N-OW CTEeNeHW Kak (yHKUIUH OOpaTHOU
CTENIEHU C HATypaJIbHBIM [TOKa3aTeJIEM.

[loka3zatenbHass u jorapupmuyeckas (PyHKUMH, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpa@ukoB GyHKUNNA IS peIICHUs YpaBHEHUM.

Tpuronomerpruyeckas OKPYKHOCTb, OIpPEAEIEHUE TPUTOHOMETPUUECKUX
(YHKIMI YUCIIOBOTO apryMeHTa.

@DyHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IMpoleccax M SBICHUSX.
I'pacduxm peanbHBIX 3aBUCUMOCTEN.

Havana mareMaTH4eCKOro aHaJIM3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs IOCJEIOBaTeIbHOCTEH. MeTton
MaTeMaTH4YECKON WHIYKIUH. MOHOTOHHBIE U OrpaHUYCHHbBIE
[I0CJIEOBATEIBHOCTU. VICTOpUS BO3HMKHOBEHHS MAaTE€MaTUYECKOIO aHalIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuyecKas nporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOLIEH reOMETpHUUECKON
IPOTrpeCcCrr. JINHENHBIN U 3KCHOHEHIMAIBHBIN pOCT. Yncno e. Dopmyiia CII0KHBIX
OpoLEHTOB. Mcronb30BaHWE MPOrpeccuy JUlsl PELIEHHs peajbHBIX 3aJad
IPUKJIAJHOIO XapaKTepa.
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HenpepreiBHble (yHKIIMM W uX cBoicTBa. TOYkM pa3ppiBa. ACHMITOTHI
rpadgukoB ¢ynkiui. CBoiicTBa (GYHKIMHA HENPEPHIBHBIX Ha oOTpe3ke. Meron
WHTEPBAJIOB JUIsl pELICHUs] HepaBeHCTB. I[IpuMeHeHue CBOWCTB HENPEPBIBHBIX
byHKIUHN U1 perieHus 3aaad.

[lepBas u BTOpas npousBoaHbie GyHkuu. OnpeaeneHue, reoMEeTPUIECKU 1
(bu3MUeCKuil CMBICT IPOU3BOIHOM. Y paBHEHHUE KacaTeabHOU K Tpaduky QyHKIIUH.

[IpousBomHble  37MeMeHTapHBIX  (QyHKuWi.  [Ipom3BojmHass ~ CyMMBI,
MIPOM3BEICHUS, YACTHOTO U KOMITO3UIIUU (PyHKITHH.

MHoxecTBa M JIOTHKA

MHOXeCTBO, oOlepalMd HajJ MHOXKECTBAMHU M MX CBOWCTBA. JluarpaMmbl
Oitnepa—Benna. IIpumeHeHHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
OTMHUCaHUsI peajbHBIX MPOILIECCOB W SBJICHUHN, MPU PEIICHUU 3aJad U3 JPYTrux
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTEeMaTUYECKOTO OOBEKTa, CIEICTBHUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KIIACC

Yuciia v BbIYMCICHUS

Hartypanbhbie u uensie yucna. [IpumeHeHne npu3HAKOB AEIUMOCTU LENbIX
yycelsl, HauOombInui oOmui aenutens (mamee — HOJI) m HamMmeHbimee ooOiee
kpaTtHoe (nanee — HOK), octarkoB o moay:nto, anropurmMa EBkiauga aas pereHus
3a/1a4 B 1EJIBbIX YHCTAX.

Kommnekcuble uuncna. AnreOpanuyeckass U TPUTOHOMETpUYEcKas (HOpPMBbI
3alUCU KOMIUIEKCHOTO 4Hcia. ApU(pMETHYECKHE OIepauuud C KOMIUIEKCHBIMHU
yucinamu. M300pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu N-oii cTreneHn u3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YMCEN ISl PEICHHs] (PU3NYECKUX U TEOMETPUUECKUX 3aau.

YpaBHeHUS U HEPABEHCTBA

CucreMa H COBOKYIHOCTb YPaBHEHUH W HEPABEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  ypPaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OcCHOBHBIE METOJABI PEIICHUS TIOKA3aTCIbHBIX H  JIOTAPUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJBl PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpalMOHATBHBIX, TOKA3aTEIBHBIX U TOTAPUDMUYECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MTApaAMETPAMHU.
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[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3ajJad M 3aJad M3 pa3IU4HbIX OOJacTell HaykKu U peanbHOU
YKU3HH, NHTEPIPETALMS [IOJYyUYEHHBIX PE3YJIbTaTOB.

DOyHkuMu U rpapuku

I'padpux kommosurmu ¢Gyukumii. ['eomerpudeckue o0pa3bl ypaBHEHUU H
HEPABEHCTB HA KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruyeckue QPyHKIMH, UX CBOMCTBA U TpadUKy.

I'padprueckne mertonpl pemieHus ypaBHeHHM W HepaBeHCTB. ['paduueckue
METObI PEUIEHU 33724 C MapaMETPAMMU.

Ucnonb3zoBanne rpapukoB (QYHKIMI A8 HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HMKAIOT MPH PELICHUU 3aJlad U3 APYTUX YYEOHBIX
PEIMETOB U PEAIbHOU KU3HH.

Havana maTeMaTH4ecKOro aHajim3a

[IpumeneHne nMpou3BOJHON K UCCIEA0BAHHUIO (DYHKIMI HA MOHOTOHHOCTH M
skcTpeMyMmbl.  HaxoxaeHue  HauOonbIIero M HAaUMEHBILIErOo  3HAYEHUU
HENpPepbIBHON (YHKIIMU HA OTPE3KE.

[TpumeHeHue NPOU3BOJHOM JUISI HAXOXKJEHUS HAWIYUIIEero pEIlIeHUs B
OPUKJIAJAHBIX 3aJavyax, JUis OINpEeNIeHHs CKOPOCTH U YCKOPEHHUs Mpolecca,
3a1aHHOTO (hOPMYJION WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IMepBo0oOpa3HbIX. IllepBooOpasHbie
aneMeHTapHbIX QyHKuMi. [IpaBuia HaxoXaeHUs TEpBOOOPA3HBIX.

WNHrerpan. I'eomeTpuueckuii CMBICII UHTETpaa. Brruncnenne
omnpenenéHHoro uaTerpana no gopmyne Hetotona-Jletbuuiia.

[IpumeHeHue wHTErpana i HaxOXKJEHHUs IUIOAJed IUIOCKUX (uryp u
00BEMOB T€OMETPUUECKHUX TET.

[Ipumepsl pemiennit auddepeHnuanbHbIX ypaBHEHU. MartemaTuieckoe
MOJICIUPOBAHUE PpEATbHBIX MPOIECCOB C€ MOMOLIBI0 U depeHIHaTbHBIX
YPaBHEHHM.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xIaHCKOro BOCIIMTAHUSA:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMKA O0YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIecTBa,  MpEACTaBICHUE O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHMS PA3JIMYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, ONPOCHl W JPYroe), yMEHHE
B3aUMOJICHICTBOBaTh C COIMAJLHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HUX
GYHKIUSMHA U Ha3HAYECHHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
IPOLUIOMY M HACTOSLIEMY POCCUHCKOM MaTEMaTHUKH, LIEHHOCTHOE OTHOILIEHHE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MaTEMaTHYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTHX JOCTHXKEHUW B JIPYyrMX HayKaX, TEXHOJOrusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCHUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUA, STUYECKOTO MOBEJCHUS, CBA3AHHOIO C MPAKTHUYECKUM
IPUMEHEHUEM JOCTH)KECHUM HAyKH W JEATEIbHOCTbIO YYEHOIO, OCO3HAHUE
JUYHOIO BKJIa/Ia B MOCTPOEHUE YCTOWYMBOIO OyyIIEro;

4) 3¢cTeTU4€eCKOro0 BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYAs ACTETHKY MaTEMaTHYECKHX
3aKOHOMEpPHOCTEM, 0OBEKTOB, 3a/1ay, PELICHHH, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MaT€MaTUYECKHUM ACIEKTaM Pa3INYHbIX BUJOB HCKYCCTBA;

5) pu3nvecKoro BOCIIUTAHMS:

c(OPMHPOBAHHOCTh yMEHHS TPHUMEHSATH MaTEMaTUYECKHE 3HAHUS B
MHTEpecax 310pOBOro 1 0e30macHoro oopasa »KU3HH, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE NHUTAaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITUI U
OTJIbIXa, PETyIsipHAs hU3HUecKass aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03JJOPOBUTENBHOMN AESITETbHOCTHIO;

6) Tpya10BOrO BOCIIMTAHMSA:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TpPYAOIIOOUs, HHTEpPEC K
paznuyHbiM  chepam  TpoecCHOHANBHON  JESITEIbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieir mpodeccud W peaau3oBBIBaTh COOCTBEHHBIC KW3HEHHBIC ILIAHBI
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TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKoMy  OOpa30BaHHIO U
caMoOOpa30BaHUI0 Ha TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MAaTEMaTHYECKON HAMpPaBIEHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCITUTAHHUSA:

c(hOpMHUPOBAHHOCTh  JKOJIOTHYECKOH KYJIbTYpbl, TIOHUMaHHUE BIIMSHUS
COIMAJIBHO-PKOHOMHYECKUX TPOIIECCOB Ha COCTOSHHUE MPHUPOJTHON M COIMATIBLHOMN
Cpeibl, 0CO3HAHHUE TII00AIBHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM, OPHCHTALIHS
Ha TIPUMCHCHHEC MAaTEMaTWYSCKMX 3HAHWW JUIS pPEHICHWS 3a7ad B 00JacTH
OKpYXaroleld cpepl, IUIAHHPOBAaHUE ITOCTYIIKOB M OIEHKH HX BO3MOXHBIX
MIOCJICJICTBUM IS OKPYKAFOIICH CPEeIbI;

8) HeHHOCTH HAYYHOr 0 O3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIICCTBEHHOW  NPAKTUKH, IOHUMaHUE
MaTEMaTHYCCKOM HAayKh KaK cQepbl YeIOBEUECKOW JEATeIbHOCTH, JTAloOB €&
pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHS IUBUJIW3AIMH, OBJAJCHUE S3BIKOM
MaTEMaTUKH M MaTEMaTHYECKOH KYJIbTYpOH KaK CPEJCTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh TPOCKTHYI W HCCICIOBATEIBCKYIO JIEATEIbHOCTh
WHAVNBUAYAJIHHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

ba3oBble Jornueckue aeiicTBus:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPHU3HAKA MaTeMaTHYCCKUX
OOBEKTOB, TIOHSTHH, OTHOIICHUH MEXAy TMOHATUAMH, (HOPMYTUPOBATH
OTIpeJICIICHNS TIOHATHI, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KIacCU(DHUKAIUH,
OCHOBaHWS JIJ1s1 0000IIEHNS U CPAaBHECHHUSI, KPUTEPUHU TTPOBOIUMOTO aHAIN3a;

BOCIPHHUMATh,  (HOPMYIUpOBaTh W  TPEOOpPa3OBBIBATh  CYKICHUS:
YTBEPAUTEILHBIC ¥ OTPUIIATECIIbHBIC, EAMHUYHBIE, YaCTHBIC M OOIIHE, YCIOBHEIE,

BBISIBIISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TTPOTUBOPECUHUS
B (hakTax, JMaHHBIX, HAOMIOEHUAX W YTBEPKACHHSIX, MpEJIaraTh KPUTESPUHU IS
BBISBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEY U,

JIeNIaTh BBIBOJBI C HWCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHIYKTHBHBIX YMO3aKIIOUCHH, yMO3aKIIOUCHH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITEIIBHO JI0KA3aTeIbCTBA MATEMATUUECKUX YTBEPIKICHUMA
(mpsiMBIE U OT MMPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS 1 BBIBO/IBI;

BbIOMpaTh crmocod pereHuss y4eOHOM 3amayu  (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pelIeHHUs, BbIOMpaTh HamboJee TOAXONMAIUMHA C  y4€ToM
CaMOCTOATEIBHO BBIICJIEHHBIX KPUTEPUEB).
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ba3zoBble uccienoBareJbcKue 1eiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIBCKUM WHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIME  MPOTHBOpPEYHE,  MpoOIEMYy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO TTO3UIINI0, MHEHHE;

MPOBOJUTH CAMOCTOATENBHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEIOBAHHE
110 YCTaHOBJIEHHWIO OCOOEHHOCTEN MaTeMaTuuecKoro 00beKTa, SIBJIECHUs, MPOIEcca,
BBISIBJICHUIO 3aBUCUMOCTEHN MeX 1y 00BEKTaMHU, SIBJICHUSIMU, MPOIECCAMU;

CaMOCTOATENHHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
NPOBEIEHHOTO  HAOJIONEHUsI, MCCIENOBaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 000OIICHHI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKe BBIJIBUTaTh
IIPEIOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBJIATH JACPUIIUTEI WHOOPMAIUHU, TaHHBIX, HEOOXOAMMBIX I OTBETa Ha
BOIIPOC U JIJIsl pEIICHUS 3a1a4H;

BBIOMpATh WH()OPMAITUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAITU3UPOBATh,
CUCTEMATU3UPOBaTh M HWHTEPIPETUPOBATh WHOOPMAIIMIO PA3IMYHBIX BHUIAOB H
dbopm npencTaBiIeHUS;

CTPYKTYPHPOBaTh HH(POPMAIIUIO, TPEICTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATh TpaUyueCcKy;

OIICHUBATh HaJEKHOCTD uH(popManu o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBIE YHHBEPCAJbHbIE YUeOHbIE AeiicTBHS

OOmenue:

BOCIIPHHHMMATh U (POPMYJIMPOBATh CY)KJICHHUS B COOTBETCTBUU C YCIOBUSIMU H
IEISIMU  OOIICHMS, SICHO, TOYHO, I'PAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M TUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PEIICHUS 3a/ayd,
KOMMEHTHPOBATh TIOJYICHHBINA PE3YJIbTAT;

B XOJI¢ OOCYXKJIEHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJIeMBl, peliaeMOi 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC HA TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHMX YYaCTHHKOB
nuanora, oOHapY)KWBaTh Pa3IMuMe M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
(bopMyIHpOBaTH Pa3HOTJIACHS, CBOU BO3PAXKEHUS;

MIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, YKCIIEPUMEHTA, UCCIICIOBaHMSI,
IIPOEKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOopMaT BBICTYIUICHHUS C YYETOM 3a1ad
IIPE3EHTAIMN U OCOOCHHOCTEH ayUTOPHUH.
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PerynsiTuBHBbIC YHHBepcaIbHbIe Y4eOHbIE NelCTBUA

Camoopranuszanus:

COCTaBJISATh IJIaH, JITOPUTM pELICHUs 33JlauM, BEIOUpaTh COCOO peleHus C
y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BapUAHThI pEIICHU ¢ Y4ETOM HOBOM MH(pOpMaLUu.

CaMOKOHTPO./1b, SMOLMOHAIbHBIN HHTEJJIEKT:

BIAJeTh  HABbIKAMU  IIO3HABaTEeNbHOM  pedrexkcun Kak  OCO3HaHUsA
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MIPOLIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpolecca U pe3yibTara peLIeHHs
MaTeMaTU4YeCKOM 3a/1auu;

OPEeIBUACTh TPYIHOCTU, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU 3aJauu,
BHOCUTbH KOPPEKTUBBI B J€SATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJEHHBIX OIMIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3yJIbTaTa LIEIU U YCIOBUSAM, OOBSCHATh TPUUUHBI
JOCTUXKEHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMAaTh U KCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHAWBHUIYaTbHON
paboThl mMpU pEHIeHUMH YYeOHbIX 3aja4, MPUHUMATh 1EJIb COBMECTHOMU
NEeSATENbHOCTH, TJIAHUPOBATH OPraHU3alMI0 COBMECTHON pabOThl, pachpeneisiTh
BUJIbI palOT, JIOroBapuBaThbCs, OOCYXAAaTh TNPOILIECC U pe3yiabTaT pabdoTHI,
000011aTE MHEHUS HECKOJILKHX JIIOJIEH;

y4acTBOBAaTh B IPyNnoBbIX (opmax paboThl (00CykAECHHS, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTh pabOThl U
KOOPJMHUPOBATh CBOU JEWUCTBUS C JPYTMMH YJI€HAMU KOMaH/bl, OLEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aHUMOJICHCTBHUS.

INPEJMETHBIE PE3YJIBTATbBI

K xoniy oOyuenuss B 10 kjacce oOyJaromuics TOJNYYUT CIICTYIOIIHE
IPEeIMETHBIE Pe3yJbTaThl MO OTACIBHBIM TeMaM pabodeil MporpaMMbl y4eOHOTO
Kypca « AnreOpa ¥ Hadajaa MaTeMaTHIECKOTO aHAIH3a:

Yucsia v BBIYUCTIEHHS:

CBOOOJTHO OIEPUPOBATH MOHATHUSIMHU: PAIMOHAIBHOE YHUCIO, OECKOHEYHas
nepuogudeckas JapoOb, TMPOIEHTHI, HWPPANMOHAIBLHOE YHCIO, MHOXKECTBA
paIMOHANBHBIX U IEUCTBUTEIBHBIX YHCEI, MOAY/h ICUCTBUTEIHHOTO YNCIA;

OPUMEHSATh JIpOOM W TPONEHTHI JJI PEIICHUS NPUKIAJHBIX 3a1ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUMN U PEAJIbHOM )KU3HU;
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OPUMEHATh NPUOIMKEHHBIE BBIYUCIICHUS, ITPaBUIIa OKPYTJICHUS, IPUKUJIKY U
OLICHKY Pe3yJbTaTa BbIYMCICHUN;

CcBOOO/IHO ONEpUPOBATh MOHATUEM: CTENEHb C IEJIbIM I0Ka3aTeleM,
UCIOJIb30BaTh MOAXOAIIYI0 OPMY 3aIIUCH JEHUCTBUTEIbHBIX YHCEI Ul PELICHHUS
IIPAKTUYECKHUX 3a/1a4 U IIPEACTABICHUS JAHHBIX;

CBOOO/IHO OIEpPUPOBaTh MOHATHEM: apUPMETUUECKUN KOPEHb HATypaibHOU
CTEIECHHU;

cBOOO/IHO ONIEPUPOBATH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM OKA3aTENEM;

CBOOOIHO ONEpUpPOBaTh MOHATUSAMU: JIOTapu(pM YHCTA, JECATHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHI€HC, KOTaHTE€HC
YUCJIOBOT'O apryMEHTA;

ONEPUPOBATh MOHATUSAMU: APKCUHYC, aPKKOCUHYC U apKTAHT€HC YHCIOBOIO
aprymeHTa.

YpaBHeHUsS U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATh MOHITUSIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3JIUYHbIE METOJbl PEIIEHUS PaUUOHAIBHBIX M JIPOOHO-
palMOHAIIBHBIX YPAaBHEHUM, IPUMEHATH METOJ] HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH IMOHATUAMH: MHOIOYJIEH OT OJHOW IEepEMEHHOM,
MHOTOWIEH C IeJbIMA KO3(p(UIHEHTaMH, KOPHU MHOTOYJIEHA, HPUMEHSThH
JIEJIEHUE MHOTOYIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUISl pELLICHUS 3a/1a4;

CBOOOJHO ONEPHPOBATH TMOHATHSAMHU: CHUCTEMA JIMHEWHBIX YpaBHEHW,
MaTpula, ONPEACIUTENb MATPUIBI 2 X 2 MU €ro TreOMETPUYECKUH CMBICIH,
UCIIOJIB30BaTh CBOWCTBA ONpENENuTeNs 2 X 2 g BBIYHUCICHHS €r0 3HA4eHUS,
IPUMEHATh ONPENCINUTENN [UIl PEUICHUS CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJIECJINPOBATH PEAIBHBIE CUTYAllMU C MIOMOIIBIO CUCTEMBI JIUHEHHBIX YPAaBHEHUM,
UCCIEN0BAaTh ITOCTPOCHHBIE MOJEIN C ITIOMOLIBIO MATPHI] U OIpEIEIUTENEH,
VHTEPIPETUPOBATH MTOJTYyYECHHBIN PE3yJIbTaT;

UCTIOJb30BaTh CBOMCTBA JEHCTBHM C KOpHSAMH Ui TpeoOpazoBaHUs
BBIPAKECHU;

BBITOJIHATH MpeoOpa30BaHusl YUCIOBBIX BBIPAXKEHUMN, COJIEPKALINX CTEICHH C
palMOHAIIBHBIM ITI0KA3aTelIeM;

UCIIOJIb30BaTh CBOMCTBa norapumMoB TUTSt npeoOpa3zoBaHus
norapu(MUYECKUX BBHIPAKEHUH;
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CcBOOO/IHO ONEpUPOBaTh MOHATUSMU: HUPpPALMOHAIbHBIC, MOKa3aTelIbHbIE U
norapuMuyYecKue ypaBHEHUS, HAXOAUTh WX PEUICHUs C TOMOILBIO PAaBHOCHIIbHBIX
NEPEXO0/I0B UM OCYILECTBIISS IPOBEPKY KOPHE;

OPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIbI AJisi peoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAXKECHUI;

cBOOOIHO ONEepUpoBaTh MOHATHUEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh  HEoOXOoAMMbIE  (OpPMyJbl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHU;

MOJIEIUPOBAaTh pEaJlbHblE CUTyalldd Ha SI3bIKE aireOpbl, COCTaBIAThH
BBIPQXKECHUS, YpPaBHEHHUs, HEPABEHCTBA [0 YCIOBUIO 3aJayd, HCCIEI0BaTh
IOCTPOEHHBIE MOJIEH C UCIIOJIb30BAHUEM ammapara ajreopsl.

DYyHKIUHA U TPaPUKU:

CBOOOJTHO OIEpPUPOBATh MOHATUAMU: (DYHKIIUS, CIOCOOBI 3aaHusl (PYHKIIUH,
B3aUMHO oOOpaTHble (YHKIUK, KOMIO3UIUS GyHKUUM, Trpaduk GyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB (QyHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATHSAMHU: OOJACTh ONpPENETEHUS U MHOMXKECTBO
3HaYeHUH QPYHKINHU, HYJIH QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

cBOOOHO OMEpPUPOBATH TMOHATHAMH: UYETHbIE M HEUETHbIE (YHKIIHUH,
nepuoandeckrue QyHKIMH, MTPOMEKYTKH MOHOTOHHOCTU (DYHKIIMU, MAKCUMYMBI H
MUHUMYMBI (YHKLIHMH, HaAuOOJblIee W HauUMEHbLIee 3HaueHue (QyHKIMH Ha
IPOMEKYTKE;

cBOOOIHO OTNEPUPOBATh MOHATUSAMU: CTENEHHAs (QYHKIHS C HATypajJbHBIM U
HenbIM MOoKa3areieM, I'paHuK CTENeHHOM (QYHKIMU C HATYpaJbHbIM M LEJIbIM
nokasaresieM, rpauk KOpHA N-OM cTeneHu Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM ITOKA3aTENEM;

ONepUpOBaTh MOHATUSAMU: JMHEHHasA, KBaJpaTUyHas MU JpOOHO-IHHEIHas
(GyHKIMH, BBITIOTHATH JIEMEHTAPHOE UCCIIEI0OBAHUE U IOCTPOCHHUE UX TPaUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: IOKa3aTellbHAas M JorapupmMuyeckas
(GyHKIMH, WX CBOWCTBA U TpaduKH, UCIONB30BaTh MX TpadUKH ISl pELICHHS
YPaBHEHHU;

CBOOOJHO ONEPUPOBATH MOHATHSIMHU: TPUTOHOMETPUYECKAs OKPY’KHOCTD,
orpejeNieHue TPUTOHOMETPHUUECKHUX (QYHKIIUI YHCIOBOTO apTryMEHTa;

UCTIONb30BaTh rpaduku (yHKIOUH I HMCCIEAOBAaHUS TPOLIECCOB U
3aBHCUMOCTEM IpU peUIeHUH 3ajad U3 IPYruX y4eOHBIX MPEAMETOB U peaibHOU
KU3HU, BBIpaXaTh (HOpMyJIaMu 3aBUCUMOCTH MEXK/y BEIMUNHAMU;

Hauyana maTeMaTH4eCKOro aHAIU3a:

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: apuMeThyecKkas M TeoMeTpUyecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIIasi TeOMETpUUYECKasi MPOTPECCHs, IMHCHHBIN U
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AKCIIOHEHITUATIBHBIN POCT, (OpMyIa CIOKHBIX MPOIIEHTOB, UMETh MPEJICTABICHHE
O KOHCTaHTE;

UCIIOJb30BaTh MPOTPECCUM JUIsl PELIEHUS PEalbHbIX 33/ad IPUKIAJTHOTO
Xapakrepa;

CBOOOJTHO OTIEPUPOBATH MOHITHAMU: TTOCJIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHMUS
MOCJIEI0OBATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE MOCIEAOBATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIEHUSA MATEMaTHYECKOrO aHaldu3a KakK aHajn3a
0ECKOHEYHO MaJbIX;

CBOOOJTHO OMEpPUPOBATH MMOHATUSAMH: HENpPEpbIBHbIE (YHKIUU, TOUYKH
paspseiBa rpaduka QyHKIMH, aCUMOTOTHI Tpadrka GyHKIINY;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (GYHKIUS, HENpepbiBHas Ha OTpE3Ke,
MIPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIUN JIJIsl PEIICHUS 3a/1a4;

CBOOOJIHO OMNEpPUPOBATHh TMOHATUSMH: TIepBasi W BTOpas MPOU3BOIHBIC
byHKIIMM, KacaTelbHas K rpaduky GyHKIHY;

BBIYUCIISITH MTPOU3BOAHBIE CYMMBbI, NMPOWU3BEACHUS, YACTHOTO U KOMITO3UIIUU
JIBYX (PYHKIIMM, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX (PYHKITUHA;

UCIIOJIb30BaTh T€OMETPUYECKUM W (U3MYECKUH CMBICA MPOU3BOJHOU MJIs
peleHns 3aad.

MHoxecTBa M JIOTHKA:

CBOOOJIHO  OMEpUpPOBATH  TOHATUAMHU: MHOXECTBO, OIEpalud  Haj
MHOKECTBaAMU;

MCII0JI30BAaTh TEOPETUKO-MHOKECTBEHHBIN arnmapar JJisl ONUCAHUS PEATbHBIX
MPOLIECCOB U SIBJIICHU, PU PEIICHUH 3a]1a4 U3 JPYTUX y4eOHBIX MPEAMETOB,;

CBOOOJHO ONEPUPOBATHh IMOHATUAMM: OIPEICIICHUE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTIO O0OBEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K xoniy oOyuenus B 11 kjacce oOyJaromuics TOJYYUT CIICTYIOIIHE
IPEeIMETHBIE Pe3yJbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MAaTeMaTUYECKOTO aHaATTU3ay:

Uncsia 1 BBIYMCTICHUSA:

CBOOOJIHO OMEPUPOBATh TMOHSATUAMHU: HATypajJbHOE U IEJIO€ YHUCIIO,
MHOKE€CTBA HATYpaJbHBIX W LEIBIX YUCEI, HCIOJB30BaTh IMPU3HAKU JICIUMOCTHU
uensix yucen, HOJ[ 1 HOK nHaTypanbHbIX 4Mcen JUIsl pelieHus 3aa4, MPUMEHSITh
anroput™m EBkina;

CBOOOJIHO ONEpPUPOBATh IMOHATHEM OCTaTKa MO MOJYJIO, 3alUChIBATh
HATypaJIbHbIC YKCIIAa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/IHO OMNEPUPOBATH MOHATHSIMHU: KOMIUIEKCHOE YHCIO M MHOYKECTBO
KOMIUJICKCHBIX YHUCEN, MPEACTABIATh KOMIUICKCHBIE YWCIia B alreOpandyeckod u
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TPUTOHOMETPUYECKON (hopMe, BBIMIOJIHATH apUPMETHUECKHUE OIEpali ¢ HUMHU U
n300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CcBOOOJIHO ONEpUpPOBaTh MOHATUSAMU: HUPpPALMOHAIbHbBIE, MOKa3aTelbHbIE U
aorapu(MUYECKUe HEpPaBEHCTBA, HAXOAMTh MX pEHIEHHs C  [OMOUIbIO
PaBHOCWIIBHBIX IIEPEXOOB;

OCYILECTBIATh OTOOpP KOpHEH TMpU pEUIeHMH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OINEpPUPOBATH MMOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAumble  (OpMyJbl Ul  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIbHBIX, UPPALIMOHAIBHBIX, [T0KA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPABHEHUIM U HEPABEHCTB;

pemarb palroOHaJIbHbIE, UPPALMOHAIbHBIE, MTOKa3aTEIbHBIE,
gorapuMUYECKUe W  TPUTOHOMETPUUYECKHE YpaBHEHUS W  HEPABEHCTBA,
COZIepIKaIlle MOJYJIM U IapaMeETPBhI;

IPUMEHSTH TpaduyecKre METO/bl JIsl PEIICHUs YPaBHEHU U HEPaBEHCTB, a
TaKKe 3aJ1a4 C IapaMeTpamus;

MOJIETIUPOBATh peajbHbIE CUTyallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQ)XCHUS, YPAaBHCHMs, HEPABEHCTBA W HX CHCTEMBI [0 YCJIOBHIO 3aJa4H,
UCCJIEIOBAaTh IOCTPOEHHBbIE MOJIENM C HCIOJb30BAHUEM allapaTta ajireopsl,
VUHTEPIPETUPOBATH ITOJYYEHHBINA PE3YIIbTAT.

DOyHKUMU U TPAGUKH:

CTpOUTh TIpaUKU KOMIO3UIUU (PYHKIUH C MOMOILBIO 3JIEMEHTApPHOIrO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3HIIMM IBYX (DYHKLHU;

CTPOUTh TE€OMETPUYECKHE 00pa3bl ypaBHEHMH W  HEpPaBEHCTB Ha
KOOPAWHATHOM IIJIOCKOCTH;

CBOOOJIHO  OMEpPUpPOBaTh MOHATUAMHU: T'PAPUKH TPUTOHOMETPUUECKHUX
bynKumii;

OPUMEHATh (QYHKIMHM A7 MOJCTUPOBAHUS M HCCIEIOBAHMS pPEabHBIX
IIPOLIECCOB.

Hayana MmareMaTH4eCKOro aHaJIM3a:

UCIIOJIb30BaTh MPOU3BOJHYIO /Ul UCCIIEAOBaHUS (HYHKIIMH HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXOAUTh HauOOJIbIIIEE U HAUMEHbIIEe 3HaYEHUsI (PYHKLHUN HENPEPHIBHOM Ha
OTpE3KE;
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WCIIOJIB30BaTh IPOM3BOAHYIO [UISI HAXOXICHHUS HAWIy4ylIero pelICHUs B
INPUKIAAHBIX, B TOM YHMCJIE COLMAIbHO-DKOHOMHYECKHX, 3aJayax, i
OTpEeJIeICHUs] CKOPOCTH M YCKOPEHHs IIpoliecca, 3aaHHOro ¢GopMyson Wiu
rpagukom;

CBOOOJTHO ~ OMEepUpOBaTH TMOHATHSAMHU: TEPBOOOpa3Hasi, OMNpeaeIEHHbIN
UHTETpaj, HAXOAWTh TIEpPBOOOpA3HbIE AIEMEHTAPHBIX (YHKIMUA U BBHIYUCISTH
uHTerpai o popmyne Herotona-Jleibnua;

HAXOJUTh TUIOLIAAN IIOCKUX GUTYP U 00BEMBI TEJ C TOMOIIBI0 UHTETpalia;

UMETh NPEACTABICHHE O MAaTEMaTHUYECKOM MOJIEIMPOBAHUM Ha MpPUMEpE
cocTaBiieHUs TUPPepeHIIMaIbHBIX YPAaBHEHU;

pemaTth NpUKIAJHBIE 3a4a4d, B TOM YHUCIE COLHUAIBHO-3KOHOMHUYECKOTO M
du3znuecKkoro xapakrepa, CpeJcTBaM1U MaTEMAaTUYECKOTO aHAJU3A.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
n/n NMporpamMmsblI Bcero Kontpoanueie | Mpakruteckue o0pa3oBaTtejibHbIE
padoThI padoThI pecypen
MHO0X€eCTBO 1€HCTBUTENBHBIX YUCEIL.
1 MHorousneHnsl. PainoHanbHble ypaBHEHHS U 24 1
HepaBeHcTBa. CUCTEMBI TMHEUHBIX
ypaBHEHUU
) Oynkiun u rpapuku. CreneHHast QyHKIMS ¢ 12 1
IEJIBIM TTOKa3aTeIeM
3 Apudmernueckunii KOpeHb N-0i CTETICHHU. 15 1
HppauunoHanpHbIe YpaBHEHHS
4 [TokazarenbHas ¢pynkius. [lokasaTenpabIe 10 1
ypaBHEHUs
5 Jlorapudgmuyeckast QyHKITHS. 18 1
Jlorapudmuyeckue ypaBHEHHS
6 TpUroHOMETPUYECKUE BBIPAKEHUS U 99 1
ypaBHEHUs
[TocnenoBaTenbHOCTH U MMPOTPECCUU 10
HenpepsiBable pyHkiuu. [TponsBonnas 20
9 [ToBTOpenue, 06001IeHUE, CHCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 136 10 0
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpaMMblI Bcero Kontpoapueie | IMpakruteckue o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
1 HccnenoBanue QyHKIUN C TOMOIIBIO 99 1
MIPOU3BOIHON
2 [TepBooOpa3Has U HHTETpas 12 1
3 I'paduiku TpuroHOMETpUUECKUX (HYHKIIHIMA. 14 1
TpuroHoMeTpUIECKUE HEPABEHCTBA
4 HpparnmoHanbHbIe, TOKa3aTeIbHbIC U 24 1
norapuMuyecKre HepaBeHCTBA
5 KomrutekcHble uncia 10
6 HarypanbHble u 11enbie yncia 10
CucTeMBbl paroHaATBHBIX, HPPANMOHATLHBIX
7 MIOKa3aTeNbHBIX U JIOrapU(PMHUYECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpenwue, 0000IICHIE, CUCTEMATH3AIIHS 16 9
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
Ne aTa ndposBnIe
n/n Tema ypoka Bceero Kourpoanneie | - Ipakrueckue llalsyqennﬂ (I)lﬁ[()l:lI;OBaTeanme
padoTbI padoThI pecypebi
1 MHOXecTBO, onepaly HajJ MHOXECTBAMU 1
M UX CBOMCTBa
2 Jlnarpammel Diinepa-Benna 1
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOT O 1
amrapara Jyis peleHus 3a1a4
Panmonansuble uncna. OOBIKHOBEHHBIE U
4 JeCATUYHBIC IPOOH, MTPOLICHTHI, 1
OeCKOHEYHbIE TIepUOINYECKUE IPOOH
Parmonansubie yncina. OOBIKHOBEHHBIE U
5 JECATUIHBIC TPOOH, TIPOIICHTHI, 1
OECKOHEYHBIE TICPUOINICCKUE IPOOH
5 [Ipumenenue apobeit U MPOLIEHTOB AJIs 1
pelieHus: NpUKIaaHbIX 3a1a4
7 [Tpumenenue apodeii U MPOIEHTOB st 1
pelieHus: NpUKIaaHbIX 3a1a4
8 JlericTBUTENbHBIE YKCIa. PallnoHaaIbHEIE U 1
HMppaloHaJbHbIC YUCa
9 ApudmMerrnueckue oneparuu ¢ 1
JICHCTBUTEILHLIMU YHCIIaMHU
10 Monynb 1eMCTBUTENBHOTO YHACIA U €T0 1

CBOMCTBA
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11

[TpubnmxEHHBIC BRIYUCIICHUS, TIPaBHUIIA
OKPYIJICHHMS, IPUKUIKA U OLICHKA 1
pe3yabTara BEIYMCIECHUN

12

OCHOBHBIE METO/IbI PEIICHUS [ENBIX H
IpOOHO-PALMOHANBHBIX YPABHEHUH U 1
HEpPaBEHCTB

13

OCHOBHBIE METO/Ibl PELICHUS LENbIX U
IpOOHO-pallMOHATIBHBIX YPaBHEHUH U 1
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PELICHHUS LEINBIX U
IpOOHO-PALMOHANBHBIX YPABHEHUH U 1
HEpPaBEHCTB

15

MHorousieHbl OT OJJHOU MEPEMEHHOM.
Jlenenne MHOTrO4YJIeHa HA MHOT'OYJIEH C 1
ocraTtkoM. Teopema besy

16

MHorouseHs! ¢ nensiMu Kodddunmenramu.
Teopema Buera

17

Perienue cucreM TUHEHHBIX ypaBHeHI/Iﬁ

18

Pelienue cucreM TUHEHHBIX ypaBHeHI/Iﬁ

19

Marpuua cucTeMbl JTUHEHHBIX YPABHEHUMN.
OnpenenuTenb MaTPUILIbl 2X2, €ro
r€OMETPUYECKNN CMBICI U CBOWCTBA;
BBIYUCIICHUE €70 3HAYCHUS

20

Ornpenenurens MaTPUIIbI 2X2, €T0
TeOMETPUUYECKUIN CMBICT U CBOMCTBA; 1
BBIYMCIICHNE €r0 3HAYEHUS

21

HpI/IMeHeHI/Ie OIpCACIUTECIIA IJIsA pCIICHUA

CUCTEMBI IMHENHBIX YpaBHEHUN
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22

Pelrenue npukiagHpix 3a1a4 C IOMOIIbIO
CHUCTEMBbI JIMHEWHBIX YpaBHEHU

23

Pemenne npukiaaHeIX 3aa4d ¢ IOMOILBIO
CUCTEMBI IMHEHUHBIX YpaBHEHUN

24

Kontponbnas pabota: "PannonansHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI 1 1
JMHENHBIX ypaBHEHUN"

25

OyHKIUS, CIOCOObI 3aAaHUs (PYHKIINU.
B3anmuo o6patabie GyHkiuu. Kommosummst 1

byHKIII

26

I'paduk pyHkmu. JnemMeHTapHbIe
npeoOpa3oBaHus rpadukoB QyHKIUI

27

OO6nacTpb onpeaeneHuss ¥ MHOXKECTBO
3HaueHuil pynkuuu. Hynu Qynkumn. 1
[TpomesxyTKH 3HaK TOCTOSTHCTBA

28

YérHble 1 HeUETHBIE (DYHKIUU.
[Tepuomnueckue Gpynkuu. [IpomexxyTku 1
MOHOTOHHOCTH (DYHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI () yHKIIHH.
HawuGonpIiee 1 HanMeHbIIee 3HAYCHNE 1
(GyHKINU Ha TPOMEKYTKE

30

JIuneiinasi, KBagpaTudHas u JpoOHO-
TUHEHHas QYHKIUH

31

DeMeHTapHOe UCCIeIOBaHUE U
MOCTPOEHUE TPaPUKOB ITUX PYHKIIHI

32

DeMeHTapHOe UCCIIEIOBAaHUE U 1
noctpoeHue rpadukoB ATUX QYHKIUN

33

CreneHs ¢ eIBIM ITOKazaTeneM. bunom 1
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Hrrotona

Crernens ¢ LIEJIBIM MoKa3aTeneM. buaom

34 HeroTona 1
CrenenHas GyHKIUS ¢ HATYpalIbHbIM U

35 LebIM NToKa3aTeneM. E€ cBoiicTBa 1 1
rpadpux

36 Kontponbnas pabdora: "CreneHnHas 1
¢ynkuus. E€ coiicTBa u rpagux"

37 Apudmerrueckuii KOpeHb HATYpaIbHOM 1
CTEIIEHH U ero CBOICTBa

38 ApudmeTnueckuii KOpeHb HaTypaIbHON 1
CTEIIEHU U €ro CBOWCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BRIPAKCHUH, 1
COJIEpIKaIMX CTENIEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHH, 1
COJIEpIKAIMX CTENIEHU U KOPHU

41 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAKECHUH, 1
COZIEPXKALINX CTENEHU U KOPHU
WppaunonanbHble ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIICHHS UPPAITHOHATHHBIX 1
ypaBHEHUH
WppatnonansHele ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIIEHNUS UPPALMOHATBHBIX 1
ypaBHEHU I
WppannonanbHble ypaBHeHUs1. OCHOBHBIE

44 METO/IbI PEIICHNS UPPALMOHAIBHBIX 1
ypaBHEHU U

45 PaBHOCHIIBHBIE NTEPEXO/IBI B PEILIEHUU 1

MapwuHa MUTpreBHa, AMPEKTOP
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UppalMOHATIBHBIX YPaBHEHUN

PaBHOCHIIBEHBIE nepexoabl B pCHICHUN

46 UPPaLMOHATIbHBIX YPABHEHUM 1

47 PaBHOCWIIBHBIE NTEPEXOMBI B PELICHUU 1
UppalMOHATIBHBIX YPABHEHUH

48 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH 1
UppalMOHATIbHBIX YPABHEHUM
CoiicTBa 1 rpaduK KOpHs N-0i CTETIEHN

49 Kak ()yHKIIMU OOpaTHON CTENEHH ¢ 1
HaTypaJIbHbIM I10Ka3aTeIeM
CaoiicTBa 1 rpaduK KOpHS N-0if cTeneHu

50 KaK (yHKIIMHM 0OpaTHOW CTENEHHU C 1
HaTypaJIbHbIM [10Ka3aTeIeM
Kontponbnas pabora: "CpoiicTBa u rpadux

51 KOpHS N-o# crenenu. MppanuoHnaibHbie 1
ypaBHeHUA"

59 Crenens ¢ paliMOHaIbHBIM I10KA3aTEIIEM U 1
e€ CBOMCTBA

53 CreneHs ¢ palMoHalIbHBIM IIOKa3aTeIEM U 1
e€ CBOMCTBA

54 CreneHs C paliMoHalIbHBIM IIOKa3aTEIEM U 1
e€ CBONCTBA

55 ITokazarenbHas GpyHKIHUSA, €€ CBOWCTBA U 1
rpaduk

56 Hcnonb3oBanue rpadpuka GyHKIUUN AT 1
pelIeHus] ypaBHEHU I

57 Ucnonb3oBanue rpaduka GyHKum ais 1

pelIeHusl ypaBHEHU I

MapwuHa MUTpreBHa, AMPEKTOP
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IToka3arenbHble ypaBHEeHHsS. OCHOBHBIE

58 METO/IbI PEIICHUSI TOKa3aTEbHBIX 1
ypaBHEHU U
[Tokazarenbubie ypaBHeHUsI. OCHOBHBIC

59 METO/Ibl PEIICHUSI TOKa3aTeIbHBIX 1
YpaBHEHUU
IToka3arenbHble ypaBHeHHs. OCHOBHBIE

60 METOJIBI PEIICHUS MOKa3aTeIbHBIX 1
YpaBHEHUH

61 Kontponbnas padora: "Tloka3arenbHas 1
¢ynkuus. [TokazaTensHble ypaBHeHUS"

62 Jlorapudm uncna. CoiicTBa jorapudma 1

63 Jlorapudm uncna. CoiicTBa sorapudma 1

64 Jlorapudm uncna. CoiicTBa jorapudma 1

65 JlecATHUHBIEC ¥ HATypaJIbHBIE JIOTapU (MBI 1

66 JlecATHYHBIC ¥ HATypaJIbHBIE JIOTapU (MBI 1

67 [TpeoOpa3oBanue BRIpAKESHUN, COACPIKAIIINX 1
JorapuQmbl

68 [TpeoOpa3oBanue BEIpAXKEHUHN, COACPIKAIINX 1
JorapuQmbl

69 ITpeoOpa3oBanue BoIpaXKEHUH, COAEPIKAIINX 1
sorapuMbl

20 Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA U 1
rpaduk

71 Jlorapudmuueckas ¢pyHkuus, e€ CBONCTBA U 1
rpadpux

79 Hcnonb3oBanue rpaduka GyHKIAN IS 1
peLIcHUs ypaBHEHU I
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73

Hcnonws3zoBanue rpaduka QyHKIUN A5
peleHns] ypaBHEHUI

74

Jlorapudpmuueckue ypaBHeHus. OCHOBHBIE
METO/Ibl PEIIECHUs JOrapuPMUIECKIX 1
yYpaBHEHUU

75

Jlorapugmuueckue ypaBHeHus. OCHOBHBIC
METO/IbI peIIeHUs JIorapuPMHUECKUX 1
ypaBHEHUH

76

Jlorapudmuueckne ypaBHeHusi. OCHOBHBIC
METO/BI PEIICHUS JIOTapUPMIIECKUX 1
YPaBHEHUI

77

PaBHOCUIIbHBIE TIEPEXO/IBI B PEILIEHUT
norapu(pMUUECKUX ypaBHEHUI

78

PaBHOCHIIBHBIE IEPEXO/bI B PELLICHUH
Jorapu(pMUUECKUX ypaBHEHUI

79

Kontponbnas pabdora: "Jlorapudpmuyeckas
¢bynkuus. Jlorapupmuaeckue ypaBHeHus"

80

CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
YHUCJIOBOI'O apryMEHTa

81

CuHycC, KOCUHYC, TAHT€HC U KOTAHI'€HC
YHUCJIOBOI'O apryMeHTa

82

ApKCHHYC, apKKOCUHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa

83

ApKCHHYC, apKKOCUHYC U apKTaHTE€HC
YHUCJIOBOT'O apryMEHTa

84

Tpuronomerpuueckass OKpyKHOCTb,
OIPEICIICHUE TPUTOHOMETPUUECKUX 1
(GyYHKIIMI YUCIOBOrO apryMeHTa
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Tpuronomerpuieckas OKpyKHOCTb,

85 OTIpeJICIICHNE TPUTOHOMETPHUIECKUX 1
(GyHKIUH 9UCIIOBOT'O apryMEHTa

86 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPHUECKHE (HDOPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI 1

90 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPA)KECHU I

o1 ITpeoGpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPA)KCHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHU I

03 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAXKCHU I

94 Pemennie TpUroHOMETpUUECKUX YPABHEHHUM 1

95 Pemenne TpUroHoMeTpUUECKUX YPAaBHEHUM 1

96 Pemenne TpUroHOMETpUUECKUX YPABHEHUM 1

97 Pemenue TpUroHOMeTpUUYECKUX YPAaBHEHUM 1

98 Pemienue TpuroHOMeTpUYECKUX YpaBHEHU I 1

99 Pemienue TpUroHOMETpUYECKUX YpaBHEHUH 1

100 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUH 1
KonTponbhas pabdota:

101 "TpUrOHOMETPUYECKUE BBIPAXKEHUS U 1 1
TPUTOHOMETPUYECKUE ypaBHEHUS"

102 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS 1
IIOCIeA0BATENBbHOCTEN. MeTox
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MaTEMaTHYECKON MHIYKIIUU
MOHOTOHHBIE U OTpaHUYEHHBIE

103 rocJieioBaTenbHOCTH. MicTopus aHanmn3a 1
0ECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccust

105 ['eoMeTpuyeckas nporpeccust 1

106 beckoneuyHo yObiBaromias reoMeTpruiecKast 1
IIpOrpeccust

107 CymMa OeCKOHEYHO yOBIBArOIIICH 1
reOMETPUUYECKON ITpOrpeccun

108 JIMHENHBIN U SKCIOHEHIHAJIBHBIN POCT. 1
Uucno e. Dopmyna CIOKHBIX TPOLIEHTOB

109 JIMHENHBIN U SKCTIOHEHIUAJIBHBIN POCT. 1
Yucno e. DopMyna CIOKHBIX TPOIIEHTOB

110 Hcnonb3oBanue Nporpeccuu s peuieHus 1
pealIbHBIX 3aJa4 MPUKJIAJHOT0 XapakTepa

11 KonTponbhas pabora: 1 1
"ITocnenoBareabHOCTH U Mporpeccun”

112 HenpepbiBHBIE QYHKIINHN U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI TpauKOB 1
byHKIII

114 CBoiicTBa GyHKIMH HENIPEPHIBHBIX HA 1
OTpe3Ke

115 CBoiicTBa GyHKUNI HETIPEPHIBHBIX HA 1
OTpe3Ke

116 Meron MHTEpBAIOB IS PEIICHUS 1
HEPABEHCTB
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117 Meton MHTEpBAJIOB [UIs PELICHUS 1
HEPaBEHCTB

118 Merton MHTEpBAJIOB [UIs PELICHUS 1
HEPaBEHCTB

119 [IprMeHeHne CBOMCTB HEMPEPBIBHBIX 1
GYHKIUH UL pelIeHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX 1
GbyHKUMH 171 pereHus 3a1a4

121 [lepBas u BTOpast Npou3BOJHbIE (PYHKIIUU 1

122 OnpeneneHHft, reOMETPHUYECKUI CMBICIT 1
IIPOU3BOJHOM

123 OnpeneneHHue, ¢bu3nyeckuii CMbICT 1
IIPOM3BOJHOM

124 VYpaBHeHHe KacaTelbHON K rpaduKy 1
byHKITIN

125 VYpaBHeHHEe KacaTelbHON K rpaduKy 1
byHKITIN

126 [Tpon3BoaHBIC 2TIEMEHTAPHBIX (PYHKIUH

127 [Tpon3BoIHBIE 2TIEMEHTAPHBIX (PYHKIUI 1

128 [Tpon3BomHAST CYMMBI, TPOM3BEICHNUS, 1
YaCTHOI'O M KOMIO3ULIUHU (YHKIIUH

129 [Tpou3BoaHAast CyMMBI, TPOU3BEICHUS, 1
YaCTHOI'O M KOMIO3ULIUU (YHKIUH

130 ITpou3sBoaHAast CyMMBI, TPOU3BEICHHUS, 1
YaCTHOI'O M KOMIIO3ULIUU (YHKIUH

131 KonTtponbnas padora: "IIponsBogHas” 1 1

132 [ToBTOpEHME, 0000IICHUE, CHCTEMATH3AIIHS
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3HaHui: "YpaBHeHU"
133 [ToBTOpenue, 0600IIeHIE, CHCTEMATH3AITIS 1
3HaHuM: "OyHKuun"
134 Hrorosas koHTposbHas paboTa
135 HToroBast KOHTpOJIbHAS paboTa 1
136 HOBToPeHI/Ie, 0000111eH1E, CHCTEMATH3aLU 1
3HaHU
OBIIEE KOJIMYECTBO YACOB I1O0 136 10 0
[MPOT'PAMME
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11 KIIACC

Ne
/o

Tema ypoka

Koaun4yecTBo 4yacoB

KonrpoJjnHubie
Bcero P
padoThI

JlaTa

IIpakTH4eckue
U3y4YeHUSs

padoThI

DJIEeKTPOHHBIE
nudposbie
o0pa3oBaTtejibHbIE

pecypcbl

[Ipumenenne nporu3BOIHON K
nccaea0BaHuio (PyHKIHI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IpuMeHeHne npon3BOAHON K
UCCIeI0BaHNI0 (PYHKIIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[Iprmenenne nporu3BOAHOMN K
WCCJICJIOBAHUIO (PYHKIIHIA Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne pou3BOAHON K
Uccie0BaHuio0 QyHKIMH Ha
MOHOTOHHOCTB U IKCTPEMYMBI

[IprmeHeHne nMpon3BOJHOM K
WCCIICJIOBAHUIO (PYHKIIHIA Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHne pou3BOAHON K
HccienoBaHui0 (YHKIIUM HA
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenre HanOoJIbIIEro 1

HaVMEHBIIIEr0 3HaYECHHs HEIIPEPBIBHON

(yHKIIUU Ha OTpe3Ke

Haxoxnenue HaMOOJIBIIEr0 U

1
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HAUMEHBIIIETO 3HAYCHHS HETIPEPHIBHOM
(hyHKIIMH Ha OTpE3Ke

Haxoxnenne HanOobIIero u
HaVMEHBIIIEr0 3HaYECHHS HENPEPBIBHOM 1
(yHKLIUU Ha OTpE3Ke

10

Haxoxnenne HanOoIbIIEro u
HAUMEHBIIIETO 3HAYEHUS HETPEPHIBHOM 1
(yHKIIUU Ha OTpe3Ke

11

Haxoxnenne HanOoIbIIero u
HaVMEHBIIIEr0 3Ha4ECHMS HEIIPEPBIBHOM 1
(yHKLIUHU Ha OTpE3Ke

12

Haxoxxnenue HanGombIero u
HaMMEHBIIIEro 3HaUeHUs HEPEePbIBHON 1
(yHKIIMU Ha OTpe3Ke

13

[IprMeHeHne npon3BOAHON JUIs
HAXO)KJICHUS HAWIY4lIero pElIeHMs B 1
NPUKIIAHBIX 3a/1a4ax

14

[Ipumenenne npou3BOIHOM IS
HaXO0XKJICHUS HAWIYYIIEro PEUICHHS B 1
MPUKJIAJIHBIX 3a1a49ax

15

[IprMeHeHne npon3BOAHON JUIs
OIpPENIETIEHUS CKOPOCTU U YCKOPEHMS
npolecca, 3aJaHHOro popMyJIoi Uiu
rpaduxom

16

[IprMeHeHne Mpon3BOAHON [T
OIpENIETEHUS CKOPOCTU U YCKOPEHMS
npoliecca, 3aJaHHOro GopMyJIoi UiH
rpaduxom
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17 Komnozumus ¢yHkmmii

18 Komnozumus ¢yHkimii

19 Kommnozumus GpyHKImii

20 I'eomerpuueckre 0Opas3bl ypaBHEHUN Ha 1
KOOPJIMHATHOM MJIIOCKOCTH

21 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha 1
KOOPAMHATHOM MJIOCKOCTH

29 KonTtponbnas padora: "HMccnenoBanue 1 1
(GyHKIUH C TOMOIIBIO TPOU3BOTHON "

23 [TepBooOpa3Has, OCHOBHOE CBOMCTBO 1
IepBOOOPa3HBIX

24 [TepBOOOpa3HbIE 3NIEMEHTAPHBIX (YHKITHH. 1
[IpaBuna HaxOXKJIEHUS IEPBOOOPAZHBIX

o5 [TepBooOpazHbie IeMEHTAPHBIX (YHKIHH. 1
[IpaBuia Haxox1eHUS! IEPBOOOPA3HBIX

26 Hurerpain. I'eoMeTpruuecKuil CMbICI 1
WHTeTpaja

97 Boruncnenue onpenenéHHOro HHTErpaia 1
no ¢popmyne Herorona-Jleitbnuma

28 Brruucnenue onpenen€éHHOro HHTerpaia 1
o (hopmyne Herotona-Jleitounia

29 [IpumeneHne UHTErpaia A HaXOXKACHHUS 1
TIoIaaeH miockux Guryp

30 [IpumeHeHne uHTErpaia A HaX0XACHHUS 1
00BEMOB I'€OMETPUUYECKUX TEI

31 [Tpumepsr permenuit gudhepeHImanTbHbIX 1
ypaBHEHUH
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32

[Ipumeps! pemenuii auddepeHnanbHbIX
YpaBHEHUH

33

MaremaTtiueckoe MOJICTUPOBAHUE
pEaTbHBIX MPOLIECCOB C MTOMOUIBIO 1
muddepeHnnanbHbIX ypaBHEHUH

34

Kontponsnas padora: "[lepBooOpasznas u
uHTerpan”

35

Tpuronomerpudeckue QyHKIHH, UX
CBOICTBa U Tpaduku

36

Tpuronomerpuueckue QyHKIUHU, UX
CBOICTBa U rpaduKu

37

Tpuronomerpudeckue QyHKINHU, HX
CBOMCTBA U TpaduKu

38

Tpuronomerpuueckue QyHKIUHU, UX
CBOMCTBA U rpaduKu

39

Tpuronomerpuueckue GyHKIUHU, UX
CBOICTBA U IrpaduKu

40

OT00p KOpHEH TPUTOHOMETPUUECKUX
YPaBHEHUH C TIOMOLIbIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

41

OT00p KOpHEH TPUTOHOMETPUIECKUX
YPaBHEHUIA C MOMOILBIO 1
TPUTOHOMETPUYECKONU OKPYKHOCTH

42

OT0O0p KOpHEH TPUTOHOMETPUUIECKUX
YPaBHEHUH C IIOMOLIbIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

43

OT60p KOpHEH TPUTOHOMETPHUIECKHIX
YpaBHEHHIA C TOMOII[bFO
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TpHTOHOMeTqueCKOﬁ OKPYXHOCTHU

Pemenue TPUTOHOMETPUUCCKUX

44 1
HEPaBEHCTB

45 Penienne TpUroHOMETPHUYECKIX 1
HEPaBEHCTB

46 Perienne TpUrOHOMETPHUYECKHIX 1
HEPaBEHCTB

47 Pemrenne TpUroHOMETPHYECKHIX 1
HEPaBEHCTB
Kontponsnas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (PYHKIIMIA. 1
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHUS 1
NIOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHHS 1
IIOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHHS 1
NIOKa3aTeIbHBIX HEPABCHCTB

59 OcCHOBHBIE METOIbI PELICHUS 1
NIOKa3aTebHBIX HEPABCHCTB

53 OCHOBHBIE METO/IbI PEIICHHS 1
norapu(MUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHHSI 1
Jorapu(pMUYECKIX HEPABECHCTB

55 OCHOBHBIE METO/IbI PEILICHHS 1
JOrapuMUYECKIX HEPABCHCTB

56 OCHOBHBIE METO/IbI PELLICHUS 1

Jorapu(MUYECKUX HEPABEHCTB
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57 OCHOBHBIE METO/IbI PELICHUS 1
UPPAOHATIBHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEIICHHS 1
UppaIMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHHSI 1
UppaIMOHATILHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHHS 1
UppalMOHATILHBIX HEPABEHCTB

61 I'paduueckue MeTob! pelIeHus 1
UPPAOHATIBHBIX YpPaBHEHUH

62 I'paduyeckue MeTobI penIeHUs 1
UppaIMOHATIBHBIX YPaBHEHUH

63 I'paduaeckne MeTOABI peLIeHUsS 1
IIOKA3aTeJIbHBIX YPaBHEHUN

64 I'paduueckre MeToBI pelIeHUs 1
IIOKa3aTeIbHbIX HEPABEHCTB

65 I'paduueckue MeTob! peLIeHUs 1
norapupMHYECKUX YpaBHEHUH

66 I'paduyeckue MeTobI penIeHus 1
Jorapu(pMHYECKUX HEPABEHCTB

57 I'padraeckne MeTOBI peLIeHUs 1
norapu(MUYECKUX HEPABEHCTB
I'paduueckre MeTobI pelIeHUs

68 MI0Ka3aTeNbHBIX U JIOTapU(PMHUECKUX 1
ypaBHEHUH
I'paduyeckue MeTobI penIeHus

69 NI0Ka3aTeIbHBIX U JIOTApUPMHIECKUX 1
YpaBHEHU I

[JOKYMEHT NOAMNWUCAH 3MEKTPOHHOW MOANMUCHIO

MYHULMMNANBHOE KA3EHHOE OBLLEOEPA30BATEJIbHOE YYPEXXOEHUE
"MOBEAUHCKASA CPEAHSASAA OBLLLEOBPA3OBATEJIbHAS LUKOJIA", leopruny
MapwuHa MUTpreBHa, AMPEKTOP

24.09.24 06:10 (MSK)

Ceptudukat E51970C1BFBF739F489422EFF9013CBF




70

I'padmueckue MeToab! perieHus
MOKA3aTEJIbHBIX U JIOTapU(MUUECKIX 1
HEPABEHCTB

71

I'paduueckre MeTObI peIeHUS
MOKA3aTeIbHBIX U JIOrapu(PMHUUECKUX 1
HEPaBEHCTB

72

Kontponbnas pabora: "UppanuonanbHsle,
MOKa3aTeNbHbIE U JIOrapu(PMUUECKHe 1 1
HepaBeHCTBA"

73

KommnekcHbie uncna. Anredpandeckas u
TPUTOHOMETpUYecKas (GopMbI 3amucu 1
KOMIIJICKCHOT'O YHCIIa

74

KommnnekcHsble uncna. Anrebpandeckas u
TPUTOHOMETpUUeCcKask (POpMBbI 3aITUCU 1
KOMIUIEKCHOI'O YHcia

75

Apudmernueckue onepamuu ¢
KOMIUIEKCHBIMH YHCITaMH

76

Apudmernueckue onepanuu ¢
KOMILJIEKCHBIMH YUCIIaMU

77

N3o0pakeHre KOMIUIEKCHBIX YHCENT Ha
KOOPAMHATHOM TJIOCKOCTH

78

N3o0pakeHne KOMIUICKCHBIX YHCeT Ha
KOOPAMHATHOM IJIOCKOCTH

79

®opmyna Myaspa. KopHu N-oii crenenu
13 KOMIUIEKCHOT'O Yncia

80

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOT'O YHcia

1

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCJI AJIA 1
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peIICHUA (bI/ISI/I‘-IeCKI/IX N TCOMCTPHUICCKUX
3aaa4

KonTtponbhas padora: "KomruiekcHbie

82 " 1
qyucia

83 HarypayibHbIe 1 1IeibIe Yrciia

84 HarypanbsHble u mienbie yncna

85 [IpuMeHeHne MpU3HAKOB JCITUMOCTH 1
L[EJIBIX YHCEIT

86 [IpumMeHeHHe TPU3HAKOB JICTHMOCTH 1
LEJIBIX YHCEII

87 [IpumeHeHre MPU3HAKOB JICTHMOCTH 1
nensix yncen: HOJI m HOK

88 [IpumeHeHne MPU3HAKOB IETHMOCTH 1
nensix uncen: HOJI m HOK

89 [IpuMeHeHne MpU3HAKOB JACITUMOCTH 1
IIEJIBIX YUCEIT: OCTATKH ITO MOIYJTIO

90 [IpumeHeHHEe TPU3HAKOB JICTHMOCTH 1
EJIBIX YUCEII: OCTATKH [0 MOIYJTIO
[MpumeHeHre MPU3HAKOB JICTHMOCTH

91 LEeJbIX YKCell: anropuT™ EBkinuaa ans 1
perieHus 3a1a4 B IENIbIX YHCIax

92 Kontponbnas padora: "Teopust menbix 1
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHMII.

93 PaBHOCHUIBLHBIE CHCTEMEBI U CHCTEMBI- 1
CIEICTBUSI

94 Cucrema v COBOKYIMTHOCTh ypaBHEHUH. 1

PaBHOCHIBHEIE CUCTEMBI M CHCTEMBI-

MapwuHa MUTpreBHa, AMPEKTOP
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CICOCTBUA

95

OcHOBHBIC MCTOIbI pCIICHUS CUCTCM U
COBOKYHHOCTGI‘/'I PadrOHAJIbHBIX ypaBHeHI/Iﬁ

96

OCHOBHBIE METO/Ibl PELICHUSI CUCTEM U
COBOKYITHOCTEUN MppaIliOHATbHBIX 1
YpaBHEHU I

97

OcHOBHBIE MCTOABI pCIICHUSA CUCTEM U
COBOKYITHOCTEH MMOKa3aTEIbHBIX 1
YpaBHEHUH

98

OcCHOBHBIE METOBI PELICHUS CUCTEM U
COBOKYITHOCTEH ITOKA3aTENbHBIX 1
YpaBHEHUH

99

OCHOBHBIE MCTOABI pCIICHUSA CUCTEM U
COBOKYITHOCTEH JIorapu(MUIECKuX 1
YpaBHEHU U

100

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
COBOKYITHOCTEH JTorapu(pMHUIECKuX 1
yYpaBHEHUH

101

[IpuMeHeHNE CUCTEM K PELIECHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a1a4 U3
pa3IMYHBIX 00JIACTeH HAYKH U PEATbHOM 1
JKU3HH, MHTEPIIPETaLus [TOJIy4EHHBIX
pe3yJIbTaToB

102

[IpumeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHYECKHX 3a/1a4 U 3a/1a4 U3
pa3UYHBIX 00JIaCTe HAYKH U pPeabHOM 1
KU3HU, UHTEPIIPETALUS OTyYEHHBIX
pe3yJIbTaToB
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HpI/IMeHeHI/IC HCPABCHCTB K PCIICHHUIO
MaTEMAaTHYCCKHUX 3a1a4 U 3a1a4 U3

103 pa3MYHBIX 00JIACTeH HAYKH U PEATbHOM 1
KHU3HHU, HHTEPIPETaIUs NOTYIEHHBIX
pe3yabTaToB
Kontponbnas pabdora: "Cucremsl

104 paIMoHATBHBIX, UPPAIIHOHATHHBIX 1
MI0Ka3aTeNbHBIX U JIOTapU(PMHUECKUX
ypaBHeHUI"

105 PannonaneHble ypaBHEHHs ¢ TapaMeTpaMHu 1

106 ParmonanbHble HEpaBEHCTBA C 1
napameTpamu

107 PanroHanbHbBIE CHCTEMBI ¢ TTapaMeTpamMu 1

108 HppanuonansHble ypaBHEHUS, 1
HEpaBEHCTBA C IMapaMeTpaMu

109 HppanmoHanbHbIE CUCTEMBI € 1
napamMeTpamu

110 [lokazarenbHbBIE ypaBHEHH, HEPABEHCTBA C 1
napameTpamu

111 IToxa3aTenbHbIE CUCTEMBI C IApAMETPAMHU 1

112 Jlorapudmuueckue ypaBHEHUS, 1
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapugmuyeckue CUCTEMBI C 1
napameTpamu

114 Tpuronomerpudecknue ypaBHEHUs C 1
napameTpamu

115 TpuroHomerpudeckrne HEpaBeHCTBA C 1

napaMeTpamu

MapwuHa MUTpreBHa, AMPEKTOP
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116

TpUTOHOMETPUYECKUE CUCTEMBI C
napameTpamu

117

[Toctpoenue u uccnenoBanue
MaTEMaTUYECKUX MOJEIIEH PeabHbIX
CUTYaLIM C IIOMOILIBIO0 YPABHEHUH C
napaMeTpamu

118

ITocTpoenue u ucciaenoBanue
MaTeMaTHYECKUX MOJEIIEH pealbHbIX
CUTYALIM C IIOMOIIBIO CUCTEM YPABHEHUN
C IapaMmeTpaMu

119

ITocTpoeHue u ucciaegoBaHue
MaTEeMAaTHYECKUX MOJEIIEH peaabHbIX
CUTYALIMH C IIOMOIIBIO CUCTEM YPABHEHUN
C IapaMeTpaMu

120

Konrtponsnas pabora: "3anaun ¢
napamerpamu"

121

[ToBTOpenue, o6od1IIEHME,
cucrteMaTru3aius 3HaHuil: "YpaBHeHus"

122

[ToBTOpenue, 0600MICHHE,
cucTeMaru3auus 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 0600IICHHE,
CUCTEMaTu3alys 3HaHUU: "Y paBHEHUSI. 1
Cucrembl ypaBHeHUI"

124

[ToBTOpenue, o6od1IIEHME,

cuctemaTtuzanus 3Hanuii: "HepaBencraa"

125

[ToBTOpenue, 0600MICHHE,

1
cucreMmarusauus 3Hanuil: "HepaBeHncrsa'

'

126

[ToBTOpenue, 0600IIEHHE, 1
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cucreMmarusanus 3Hanui: "HepaBeHncraa"

[ToBTOpenwue, 06odIICHME,

127 cuctemaTusanus 3Hanui: "TlpousBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6odIIEeHME,

128 cucreMmaruzauus 3HaHuii: "[IponsBoanas u 1
e€ npumMeHeHue"
[ToBTOpenue, 060b1IEHME,

129 cucremaTtusanus 3Hanuit: "TlpousBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 0600MIEHNE,

130 cucTeMaru3auus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpEeHME, 0000IICHHE, 1
cucTeMaTu3anus 3HaHui: "OyHKiun"

132 [ToBTOpenue, 0600IICHHE, 1
cucTeMaTu3anus 3Hanuit: "OyHkiun"

133 [ToBTOpenue, 0600IICHHE, 1
cucreMaTu3auus 3HaHui: "Oynkuun"

134 HroroBast KoHTpONBHAs paboTa

135 HroroBast KoHTpoONBHAs paboTa

136 [ToBTOpenue, 0600IIeHME, 1
cHUCTeMaTH3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10 0

[MPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

AnreOpa u Hauajga MaTeMaTHIECKOTO aHaJIN3a, YIIIyOJIeHHbIH ypoBeHb 10-11

kiacc, 1. A.AnumoB u ap., M.: IIpocsemenue, 2020

METOJANYECKHUE MATEPUAJIBI J1JIS1 YYUTEJIS
AnreOpa 1 Havajla MaTeMaTudeckoro aHanusa, 10 kiacc, Jlugaktnueckue

martepuansl, b.M.UBnes, C.M.Caaxksn, C.U. [lIBapuoypa, M. :IIpocseiienue,

2019

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
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