I'OCYIAAPCTBEHHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE
YYPEXJIEHHUE
CPEJHSSA OBIIEOBPA3OBATEJIBHAS IIKOJIA Nel74
HEHTPAJIBHOI'O PANOHA CAHKT-IETEPBYPT' A
MMEHMU WU. K. BEJIEHKOI'O

PA3PABOTAHA u ITPUHSATA YTBEPXIAIO

[Temarornyeckrm COBETOM HupexTop

lNocynapcTBeHHOr0 OIOKETHOTO lNocynapcTBeHHOr0 OIOIKETHOTO
00111600pa30BaTENBLHOI0 YUPEKACHUS 00111600pa30BaTEIHHOTIO YUPEIKICHHS

cpenHel obmeoOpazoBaTebHOM mKoIbl Ne 174 cpenHel o01meoopazoBaTebHOM mKoIbl Ne 174
HentpansHoro paiiona Cankt-IleTrepOypra HentpansHoro paiiona Cankt-IleTepOypra nmMenn
nmenn M.K. benenkoro N.K. Benenkoro

[Tpotokomn ot «28» aBrycra 2025 1. Ne 1 O.B. ®unaruna

Beeneno B gevicrue ¢ 01.09.2025 r.
npuka3zoM ot «30» aBrycra 2025 r. Ne480

PABOYASI IPOTPAMMA
(ID 6606696)

yueOHOro nmpeaMera
«AJredpa ¥ HA4YAJIa MATEMATHYECKOI0 AHAJIN3A. YTUIY0JeHHbI YPOBEHb)»

[IpenmeTHas obnactb: «MareMaTuka U1 HHPOPMATHUKAY
Cpennee o0111ee 00pa3oBaHue
aast 10-11 kaaccoB
Ha 2025-2026 y4eOHbIH 10/

Pa3zpadoruuk:
Cnupuna Jlronmuna AHaTonbeBHa,
YYUTEITb MAaTEeMATHKU

Cankr-IlerepOypr
2025



IMNOACHUTEJIBHASA 3AIINCKA

VY4eOHsiii Kypc «Anrebpa M Havaga MaTeMaTHUECKOTO aHAIHM3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYMMBIX B MIpOorpaMMe CpeaHero oOuiero oOpa3oBaHwUs,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEeYMBaET WHCTPYMEHTAIbHYIO 0a3y Iuis
U3yUEHUSI BCEX E€CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroil CTOPOHBI, (hOpMHUPYET
JOTHYecKoe U abCTpakTHOE MBIIICHHE 00y4YalouIuXcs Ha ypOBHE, HEOOXOAUMOM
I OCBOCHUSI HHPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U JAPYTUX
JUCUUIUIMH. B pamkax naHHOro ydeOHOro Kypca oOydaromiuecsi OBJIaJ€BAIOT
YHHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOH Haykw, KoTopas (HOopMyIHpyeT CBOU
JOCTH)KEHHS B MaTeMaTHIeCKO dopMme.

VYuebnpIll Kypc anreOpbl W Hadajdl MaTEMaTHYECKOTO aHalin3a 3aKJIaJIbIBacT
OCHOBY [IJIsl YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (PU3WKH, XUMUHU, OWOJIOTHH,
NOHUMaHUSI OCHOBHBIX TEHJICHINI pa3BUTHs YKOHOMUKH M OOIIECTBEHHOMN XKU3HHU,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIONBH30BaTh MX I JalbHEWIero oOpa3oBaHUus U B
MOBCEHEBHOM KM3HU. B TO ke Bpems oBiajieHue aOCTPaKTHBIMU M JIOTHUECKH
CTPOTUMH KOHCTPYKIMSIMU alreOpbl M MAaTeMaTHYeCKOrOo aHalii3a pa3BUBAET
YMEHUE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTb HCTUHHOCTB, JIOKa3bIBAaTh
YTBEPKJIEHUSI C TIOMOIIBIO UHAYKIIMU W PACCY>KJIaTh JEIYKTUBHO, MCIOJIb30BATh
00001IeHNe M KOHKpEeTH3aluio, a0CTparupoBaHWE U AaHAJOTUIO, (OpPMHUpPYET
KpPEaTUBHOE M KPUTHUECKOE MBIIIUICHHE.

B xone uzyuyenus yueGHoOro kypca «Anredbpa M Hayajla MaTeMaTH4YE€CKOIrO
aHanu3a» OOyYarolIMecs: MOJTY4YalOT HOBBIM OIBIT PEIICHUs TMPUKIAJHBIX 3aJ1ad,
CaMOCTOATEILHOTO MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIETICH peaslbHbIX CHUTYyaIluH,
UHTEPNPETALMA  TIOJYyYCHHBIX  PEIICHHWM, 3HAKOMSTCA C  NpUMEpamMu
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,
CaMOCTOATENIHOCTH, AKKYpPaTHOCTM M  OTBETCTBEHHOCTH 3a IOJy4YEHHBIN
pe3yJbTar.

B ocHoBe wmeroamku oOyueHus anreOpe W HayajlaM MaTeMaTHYEeCKOTro
aHaJM3a JEXKHT JACSITebHOCTHBIN MPUHITUT O0YUYCHHSI.

B crpykrype yuebHOro kypca «Anrebpa W Hayajla MaTeMaTHYE€CKOTroO
aHaJIM3a» BBIACIEHBI CIEAYIONINE COJAepKATEIbHO-METoAnUecKne TuHun: «Yucna
U BeIYHCIeHUs», «DyHKIIMN U Tpadukn», «YpaBHEHUS U HEpPaBeHCTBa», «Hauama
MaTeMaTUYeCKOTr0 aHanm3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIC



COJIEPKATEIbHO-METOAMYECKUE JIMHUM H3Y4aroTCsl Ha MPOTSKEHUH JBYX JIET
oOyueHusi Ha ypOBHE CpeIHero ooOmero oOpa3oBaHUs, €CTECTBEHHO OTOJIHS
Apyr Ipyra U MOCTENEHHO HACHIIAsCh HOBBIMU T€MaMH M pasjenamu. JaHHbIH
y4yeOHBII KypC SBISIETCS HWHTErpaTUBHBIM, IIOCKOJbKY OObEAMHSAET B cebe
coJiep)KaHUE HECKOJbKMX MAaTEMaTUYECKUX JTUCHUIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHS, MAaTEMATHUECKUN aHAIIW3, TCOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u gapyrue. Ilo mepe Toro kak oOydaromiuecsi OBJaJeBarOT Bcé Ooiee
IIMPOKUM MaTEMaTHYECKHM arapaTroM, Y HUX MOCJIeI0BaTeIbHO (GOpMUPYETCS
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYeCKyld MOJENb pealbHOU
CUTYyaIlH, IPUMEHSATHh 3HAHUS, TIOJYYCHHBIC TIPH M3YYCHUH Y4eOHOTo Kypca, IUIs
pEIICHUsT CaMOCTOSITENTFHO C(HOPMYITMPOBAHHONW MaTeMaTHIECKOW 3a/laud, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConepxkarenpHO-MeTOIMYECKas: JUHHS «UMCla W BBIYMCICHUS) 3aBEpIIacT
(dopMupoOBaHHE HABBIKOB MCIIOJIB30BAHMSI ICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4yaTO Ha YPOBHE OCHOBHOI'0 0011ero oopa3oBanus. Ha ypoBHe cpeaHero oOriero
oOpa3zoBaHus 0co0oe BHUMaHue  yJessieTcss  (POPMUPOBAHUIO  HABBIKOB
paloHaIbHBIX BBIYMCICHUH, BKIIOYAIONINX B CeOS MCIOJIb30BAHUE PAa3THMUHBIX
dopMm 3amucu uyKciIa, YMEHHE [eiaTh MNPUKUIKY, BBITOIHATH MPHOIMKEHHBIE
BBIUMCIICHHSI, OLIEHWBATh UYUCIIOBBIC BBIpaXXCHHS, paboTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBAa HATYpaIbHBIX, IEIBIX,
paloHaIbHBIX W JICHCTBUTENBHBIX  YHUCEN  JIOTIOJMHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakJIoM H3 OSTUX MHOXECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My CIHenu(pUIeCKue 3aJayd ¢ Olepaluu: JAeJeHUe Haleno,
OTIEpUPOBAHUE OCTATKAaMH Ha MHOXKECTBE IIENBIX YHCEN, OCOObIe CBOWCTBA
paIoHaIbHBIX U UPPAIMOHATBFHBIX YHCEN, apu(METHUIECKHIE OIMEpaIii, a TaKxKe
U3BJICUCHNE KOPHS HATypalIbHOW CTENEHU HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapss mocnenoBaTenTbHOMY paCIIMPEHUIO Kpyra HCHOJB3YEeMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSIMHU MX NMPUMEHEHUS Ul PEIICHUS Pa3IUYHbIX 3ajad
dopmMupyeTcsi mpeaCTaBIeHUE O €IUHCTBE MATEMaTHKHU KaKk HayKu U €€ PO B
IOCTPOEGHUU MOJIENIEH PEeaNbHOrO0 MHUpPA, HIMPOKO HCIONB3YIOTCA 0000IIeHne u
KOHKpETU3aIIHsL.

Jluaust «YpaBHEHHUS W HEPABEHCTBa» peaIM3yeTcsl Ha MPOTSHKEHUU BCETO
oOyueHusi Ha YPOBHE CpeaHEero oOmiero oOpa3oBaHUs, MOCKOIBbKY B KaXKJIOM
pasnene IlporpamMmbl HpenryCMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOy4aroulecs OBJAJEBAIOT pPa3IMYHBIMM METOJAMU  PEIICHUS
palMOHANBHBIX, HUPPAIMOHAIBHBIX, TOKA3aTEIbHBIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUI, HEPaBEHCTB M CHUCTEM, a TaKXke 3ajad,
cojiepkaiux mapameTpbl. llomydeHHblEe yMEHHS LIMPOKO HCHOJB3YIOTCS TpHU
UCCIIEJOBAHUN (YHKIMHM C MOMOILBIO MPOU3BOJHON, NMPU PELICHUH MPUKIAJIHBIX



3aJla4 M 3aJa4 Ha HaXOXKJIeHuEe HauOOJbIINX U HAMMEHBIIUX 3HAUYECHUN (PYHKIIHU.
JlaHHas copepkaTenbHas JIMHUS BKIIOYAET B ceOs Takxke (POpMUPOBAHUE YMEHHI
BBIMOJHATh  pacuérel 10  (opmynaM, mNpeoOpa3oBaHUsl  pPaLMOHAJIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAXKEHUH, a TaKK€ BBIPAKECHHI,
COJIepKallMX CTENeHUu U Jiorapudmbl. braromaps u3ydeHHIO airedpanyeckoro
MaTepHajla  IPOUCXOAUT  JAJIbHEWINEEe  pa3BUTUE  AITOPUTMUYECKOIO U
abCTPaKTHOrO MBILUIEHUS OOy4arouuxcs, (pOPMHUPYIOTCS HaBBIKU JE€IyKTHBHBIX
paccyxaeHudd, paboTbl €  CHUMBOJBHBIMM  (opMamMH,  IPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEM B BMJI€ PAaBEHCTB U HEpPABEHCTB. Ausredpa
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@uKu» TECHO
HEepeyIeTaeTcs ¢ APYTMMHU JMHUSIMHM Y4YEOHOIro Kypca, HMOCKOJBKY B KAaKOM-TO
CMBICIIE 33J]a€T MOCJIeI0BaTEIbHOCTh U3YUeHUsl MaTepuaia. 3ydeHue crerneHHow,
MIOKAa3aTeNbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U rpauKOB, UCHOJIb30BaHUE (DYHKLUMI Uil pElIeHUs 3aJad U3 JIPYyruX y4eOHbIX
IPEeIMETOB U PEAIbHON MU3HHU TECHO CBSA3aHO KAK C MAaTEeMaTHYECKUM aHAJIH30M,
TaK U C PEIICHHEM ypaBHEHUH W HepaBeHCTB. Ilpu sTom OosbIIOE BHMMaHHE
ynaensiercss (GOpMHPOBAHUIO YMEHUsSI BhIpaKkaTh (GOpMYyIamMH 3aBUCHUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cojiepKaTeabHON JTMHUN HalleJICH Ha pa3BUTHE YMEHUI
U HaBBIKOB, MO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXJY BEIMYMHAMHU B
paznuyHOil (hopme: aHaTUTHYECKOU, rpaduueckoil u cioBecHoM. Ero usyuenue
CIIOCOOCTBYET ~Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AILINH, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Havana MaTeMaTHYecKOro aHaliv3a» MO3BOJIAET
CYLIECTBEHHO PaCIIMPUTh KPyr KaK MaTeMaTHYECKHX, TaK U NPUKIAJAHBIX 3a/ad,
JOCTYMHBIX OOYYaoOIUMCS, TaK KaK Y HHMX TMOSBISETCS BO3MOXHOCTH CTPOHUTH
rpaduKH CIOXHBIX (YHKLIMHA, OMPENeNiaTh HMX HAuOOJIbIINE W HAUMEHBIIHE
3HAYEHUS, BBIYUCIATH IUIOMAAU GUTYp U OOBEMBI TeJ, HAXOJIUTh CKOPOCTH U
YCKOpEHHsI TmpoueccoB. JlaHHasg conep)karenbHas JUHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOEHUS MAaT€MaTHYECKUX MOJIENE pealbHbIX CUTYyalHid,
NO3BOJISIET HAXOOUTh HAWJIydyllee pEIICHHWE B MPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHYECKUX, 33/1a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYE€CKOTrO
aHaiM3a CIocOOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-IOTUUYECKOTO U
KPEaTUBHOI'O MBINUICHUS, (POPMHUPOBAHMIO YMEHUN paclo3HaBaTh MPOSBICHUS
3aKOHOB MaTeMAaTUKH B Hayke, TEXHUKE W UCKyccTBe. OOyuaroniyecs y3HaKT O



BBIIAIOIINXCS PE3yJIbTaTax, IMOJTYYEHHBIX B XOJE Pa3BUTHS MaTeMaTHKH Kak
HAyKH, U 00 X aBTOpax.

ConeprkarenbHO-METOAUYECKass TUHUS «MHOXXECTBa U JIOTHKa» BKIIIOYAET B
ce0sl DJIEMEHThl TEOPUU MHOXKECTB M MAaTeMaTHYeCKOW JOTUKH. TeopeTuko-
MHO>KECTBEHHBIE MPEACTABICHHSI POHU3BIBAIOT BECh KYPC IMIKOJIbHONW MAaTEMATUKH
U TpeajaraloT HaumOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3/eibl
MaTeMaTUKU W €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPAa3HbIE MAaTEeMAaTHYECKHE
JUCIUIUIMHBL W MX TPWIOKEHUs B eauHoe uenoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh 00y4YaromeMycsi TOHMMaThb TEOPETHUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTUKU M UCIOJIb30BaTh €0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
Jpyrum BaXKHBIM TPU3HAKOM MaTeMaTHUKW KaK HAyKd CIEIyeT TMpU3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTb OOOCHOBAaHMM M CJICIOBAHHE OIpeeIEHHBIM
OpaBWJIaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTAMH
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTMUECKOTO MBIILIEHUS
oOy4Jaronmxcs, mo3BOJIIET UM CTPOUTHh CBOM PACCY>KIEHUS Ha OCHOBE JIOTHUECKUX
npaBuI, (OPMUPYET HABBIKA KPUTHYECKOTO MBIIICHHUS.

B yuebHoM kypce «Anrebpa U Hayaja MaTEMaTHYECKOTO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTH4YECKOrO0 MOJEIUPOBAHUS, KOTOpPHIE IMPHU3BAHbI
CrocoOCTBOBaTh (OPMUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJENECH peaibHbIX
CUTYyallUid, HWCCIEAOBAHMS H3TUX MOJENEH C TOMOLIBI0 ammapara airedpbl u
MaTEeMaTHYEeCKOr0 aHajin3a, WHTEPIPETAINU TOJYYEHHBIX pe3ysibTaToB. Takue
3a/1aHusl BIUIETEHBI B KQXK/IbIN U3 pa3iesioB MPOTrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO HCHOJIb3YeTCd IJis pelleHusl MpUKIaAHbIX 3anad. [lpu
pELIEHUH  pEaJbHBbIX  NPAKTUYECKUX  3aJady  oOydarlluecs  pa3BUBAIOT
HAOJIIOIaTETbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONB30BaTh  AHAJIOTUIO, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB PEMICHUS TMPUKIATHBIX 33134
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 yacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COJEPKAHUE OBYUYEHUA
10 KUIACC

Yucia 1 BBIYMCICHUA

Pannonanehpie yucna. OOBIKHOBEHHBIE U JECSTHUYHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHble Mepuoauueckue apobu. I[lpumenenune npoOel M MPOLEHTOB JUIS
peLIeHUs IPUKIAJHBIX 3a1a49 U3 Pa3JInYHbIX OTPACIIEH 3HAHUW U PEAIbHOW KU3HH.

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

Crenenp ¢ wuenbiM 1okazareneM. bunHom Herotona. HMcnosib3oBaHue
HoaXosen GopMbl 3aMCH IEHCTBUTENBHBIX YUCET AJIS PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHNS JaHHBIX.

ApudmMeTnyecknii KOpeHb HaTypajdbHON CTENIEHU U €r0 CBOMCTBA.

Crenenp C paludOHAJbHBIM IIOKa3aTeIEM M €€ CBOMCTBA, CTEIEHb 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 YMCIOBOI0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnectBa W TOXJIECTBEHHbIE IpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIBHBIE ypaBHEHMS M ypaBHEHUsA-CIIeACTBUA. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METOJbI PELICHUS LETBIX U IPOOHO-PAIIMOHAIBHBIX YPABHEHUH U
HEpPaBEHCTB. MHOIOWIEHBI OT OJHOM NEPEMEHHOW. JlemeHne MHOrowwieHa Ha
MHOTO4YJ€H ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  UEIBIMH
kodddunmentamu. Teopema Buera.

[IpeoOpazoBanus YHCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTETICHH U KOPHHU.

WppaunoHanbHble YpaBHEHHUS. OcHOBHBIE METObI peleHns
UPpaLMOHAIbHBIX YPaBHEHUIA.

[Toka3arenbHble ypaBHEHHs. OCHOBHBIE METOJBl PELICHHs IMOKA3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BEIpAKEHHM, COACPIKAITUX JTOTApU(MBI.

Jlorapudmuyeckue ypaBHEHHUSI. OcHOBHBIE METO/IBI perieHus
JorapuMUYECKUX YPABHCHHI.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHI. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIPAXKECHUH. PerieHrne TpuroHoMeTpu4eCKuX ypaBHEHU M.



Pemenne cucreM nMHENHBIX YypaBHEHHMM. Marpuua CUCTEMBbI JIMHEWMHBIX
ypaBHeHui. Onpenenutenb MaTpulbl 2X2, €ro TreOMETPUYECKH CMBICT U
CBOMCTBA, BBIYMCICHHE €r0 3HAYEHUS, TPUMEHEHHUE OIMPEHECIUTENS ISl PEIICHUS
CHUCTEMbl JIMHEMHBIX YpaBHEHUW. PemieHne npukiIagHeXx 3a4a4 C I[OMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHeHUU. lccienoBanue DOCTPOCHHOW MOJAEIU C
MIOMOIIBIO MATPUIL U ONIPEACTUTENEH.

[TocTpoeHne MaTeMaTUYECKUMX MOJENEH peajbHOM CHUTyallUH C MOMOUIBIO
ypaBHEHU W HepaBeHCTB. [IpruMeHEHHE ypaBHEHHMI U HEPABEHCTB K PEILICHUIO
MaTEeMaTHYECKUX 3aJad M 3a/lad U3 Pa3IUYHbIX o0JiacTeld HayKu U peaibHOM
KU3HU.

DOyHKUMH U TPaPuKH

Oyukuus, crnocoObl 3aaanus (yHkuuu. B3aumMHO o00paTHbie (QYyHKIMH.
Komnoszunust @ynkuuit. I'paduk  pyHkiuu. OnemeHTapHble NpeoOpa3zoBaHUs
rpaduKoB GyHKIUH.

Ob6nactp omnpeneneHuss 1 MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu yHkumm.
[TpomexyTku 3HaKonmocTosiHCTBa. YETHBIE W HEUETHBIE PyHKIMU. [lepuoanueckue
¢yakuu. [IpomMexXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl M MHUHHUMYMBI
dbynkuun. Hanbospiiee 1 HauMeHbllee 3HaueHus GyHKIIMU Ha TIPOMEXKYTKE.

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

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

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

Tpuronomerpuyeckas OKPYKHOCTb, ONpPEAEIECHUE TPUTOHOMETPHUUECKUX
(YHKIMI YUCIIOBOTO apryMeHTAa.

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

Havana mareMaTH4eCKOro aHaJIM3a

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

Apudmernueckas U reoMeTpuyecKas nporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOLIEH reOMETpHUUECKON
IIPOTrpeCcCrr. JINHENHBIN U SKCIIOHEHIIUAIBHBINA pOCT. Yucno e. @opmyiia CIOKHBIX
OpoLEHTOB. Mcronb30BaHWE MPOrpeccuy JUlsl PELIEHHs peajbHBIX 3aJad
IPUKJIAJHOIO XapaKTepa.



HenpepreiBHble (yHKIIMM W uX cBoicTBa. TOYkM pa3ppiBa. ACHMITOTHI
rpadukoB ¢ynkiui. CBoiicTBa (GYHKIIMA HENMPEpPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl pELICHUs] HepaBeHCTB. I[IpuMeHeHue CBOWCTB HENPEPBIBHBIX
byHKIUHN U1 perieHus 3aaad.

[lepBas u BTOpas npousBoaHbie GyHkuu. OnpeaeneHue, reoMEeTPUIECKU 1
(U3UYECKHUI CMBICI POU3BOHON. Y paBHEHUE KacaTeIbHOU K rpaduKy GyHKIIUH.

[IpousBonuble  3meMeHTapHbIX  ¢GyHKIuA.  [IpomsBomHass ~ CyMMBHI,
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 TMPOLIECCOB U SBJICHUMW, MPH pEIIeHUH 3a7ad U3 JIPYTrUx
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.

KommnekcHble uucna. AnreOpanyeckass M TpPUTOHOMETpUYEcKas (OpMbI
3alUCH KOMIUIEKCHOTO 4Hciia. Apu(pMETHYECKHE OINepalud ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu N-oii cTreneHn u3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YMCEN ISl PEIICHUs] (PU3NYECKUX U TEOMETPUUECKUX 3a/au.

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. PelieHre TpuroHoMeTpuueCKuX HEPaBEHCTB.

OcCHOBHBIE METOJABl PCIICHUS TOKA3aTCIbHBIX H  JOTapUPMUISCKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJBl PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UpPpalMOHATBHBIX, TOKA3AaTEIbHBIX U JOTAPUPMUIECKUX YPAaBHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MTApaMETPAMHU.



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

DOyHKUMU U TPaPUKH

I'padpux kommosuruu Gyukumii. ['eomerpudeckue o0pas3bl ypaBHEHHH U
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
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT MPH PELIEHUU 3a/lad U3 APYTUX Y4EOHBIX
PEIMETOB U PEAIbHOU KU3HH.

Havana maTeMaTH4ecKOro aHajim3a

[IpumeneHne nMpou3BOJHON K UCCIEA0BAHHUIO (DYHKIMI HA MOHOTOHHOCTH M
sKkcTpeMyMmbl.  HaxokaeHue — HauOonbIIero M HAaUMEHBIIEro  3HAYEHUM
HENpepbIBHON (QYHKIIMU HA OTPE3KE.

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

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0oOpa3HbIX. IllepBooOpasHbie
aneMeHTapHbIX QyHKIMi. [IpaBuiia HaxoxIeHUs TepBOOOPA3HBIX.

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

[IpumeHeHne wHTErpana s HaxOXKJIEHUs IUIOAAel MIOCKuX (uryp u
00BEMOB T€OMETPUUECKHUX TET.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUI. MaTtemaTuueckoe
MOJICIUPOBAHUE PpEATbHBIX MPOIECCOB C€ MOMOLIBI0 U depeHIHaTbHBIX
YPaBHEHHM.



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(hOpMHPOBAHHOCTh TPAKIAHCKON MO3UIIUKA 00YUYaOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIecTBa,  MpEACTaBICHUE O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHMS PA3JIMYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, ONPOCHl W JPYroe), yMEHHE
B3aMMOJICMCTBOBAaTh C COLUAIBHBIMU HMHCTUTYTAMH B COOTBETCTBHUM C HX
GYHKIUSMHA U Ha3HAYECHHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPONUIOMY M HACTOAIIEMY POCCUMCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOUIIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU ILIKOJIBI,
UCIIOJb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHsSX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHHUE JAYXOBHBIX LEHHOCTEH pOCCHUICKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOrO MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KECHUM HAyKH W JEATEIbHOCTbIO YYEHOIO, OCO3HAHUE
JUYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOTO OYIYIIETO;

4) 3¢cTeTU4eCKOr0 BOCIIUTAHUS:

3CTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYAs 3CTETUKY MAaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, 0OBEKTOB, 3a/1ay, PELICHHH, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusuecKoro BOCHUTAHMS:

c(OPMHPOBAHHOCTh yMEHHS TPUMEHSATH MaTEMaTUYECKHE 3HAHUS B
WHTEpPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE NHUTAaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITUI U
OTJIbIXa, PETyIsipHAs hU3HUecKass aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHOM JEATENBHOCTHIO;

6) Tpya10BOrO BOCIIMTAHMSA:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH TPYAOIIOOUS, HHTEpeC K
paznuyHbiM  chepam  TpoecCHOHANBHON  JESITEIbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccud u peaau3oBBIBAaTh COOCTBEHHBIC KHU3HEHHBIC TUIAHBI,



TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHI0 U
caMoOOpa30BaHUI0 Ha TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MAaTEMaTHYECKON HAMpPaBIEHHOCTH;

7) 3K0JIOrM4€ecKOro BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COIMAJIBHO-PKOHOMHYECKUX TPOIIECCOB Ha COCTOSHHUE MPHUPOJTHON M COIMATIBLHOMN
Cpeibl, 0CO3HAHHUE TII00AIBHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM, OPHCHTALIHS
Ha TIPUMCHCHHEC MAaTEMAaTHYSCKMX 3HAHMHK JUIsl peIIeHUs 3a7ad B 00JacTh
OKpYXarolel cpepl, IUIAaHUPOBAaHUE ITOCTYIIKOB W OICHKH HMX BO3MOXKHBIX
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 MPOTHBHOTO), BRICTPAUBATh apPTYMEHTAINIO, TIPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS 1 BBIBO/IBI;

BBIOMpaTh crmoco0® pereHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pelIeHHUs, BbIOMpaTh HamboJee TOAXONMAIUMHA C  y4€ToM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).



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 CAMOCTOSATENBHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTaHOBJIEHHWIO OCOOEHHOCTEN MaTeMaTuuecKoro 00beKTa, SIBJIECHUs, MPOIEcca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENBHO (OPMYIHPOBATH OOOOIIEHUS W BBIBOJBI IO pe3ysbTaTam
NPOBEIEHHOTO  HAOJIONEHUsI, MCCIENOBaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 000OIICHHI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIecca, a TaKXKe BbIJIBUTaTh
IIPEIOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBIIATH JACPUIIUTHI WH(DOpPMAIIUY, TaHHBIX, HEOOXOAMMBIX JJIT OTBETa Ha
BOIIPOC U JIJIsl pEIICHUS 3a1a4H;

BBIOMpATh WH()OPMAITUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAITU3UPOBATh,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUJIOB H
dbopm npencTaBiIeHUS;

CTPYKTYPHPOBaTh MHGOPMAIIMIO, TPEACTABIATh €€ B PAa3IMYHBIX (OpMax,
WUTIOCTPUPOBATh TpaUyueCcKy;

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

KoMMyHUKAaTHBHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiicTBHUS

OOmenue:

BOCIIPHHHMATh U (POPMYJIUPOBATh CY)KJICHUS B COOTBETCTBUHU C YCIOBUSMHU 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 TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYKJIEHHUs 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOHW TEMHI,
npoOJIeMBl, peliaeMOi 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC HA TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHMX YYaCTHHKOB
auaiora, oOHapy)KHWBaTh Pa3JIMuMe M CXOJICTBO TO3HWIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTJIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, DKCIIEPUMEHTA, UCCIICAOBAHMSI,
IIPOEKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOopMaT BBICTYIUICHHUS C YYETOM 3a1ad
IIPE3EHTAIMN U OCOOCHHOCTEH ayUTOPHUH.

PeryasiTuBHbIC YHHBEpPCAJIbHbIE YUeOHbIE eiiCTBUSA



Camoopranuszanus:

COCTAaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/laui, BRIOUpATh CIIOCOO PEIICHHUS C
y4€TOM MMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
¥ KOPPEKTUPOBATh BApPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIA HHTEJJICKT:

BJaJI€Th  HABbIKAMHM  TIO3HABATEJIbHOM  pediieKCHMH KaK  OCO3HAHUs
COBEPILIAEMBIX JECUCTBUI U MBICIUTENbHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAACTh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoIlecca M pe3ysbTara pEIICHHs
MaTeMaTHYEeCKOH 3a1auH;

NPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JAaHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHATH TPUUNHBI
JOCTHXKEHUS WM HEJIOCTHXKEHHS Pe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAS 1eITEJIbHOCTD:

MOHUMATh U HCIMOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJTbHOU
paboThl MpU pelIeHHH Yy4yeOHbIX 3ajay, NPUHUMATh I€Jb COBMECTHOM
JESATeIbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOW pabOThI, pacrpeneisTh
BUJIbI palOT, JIOrOBapuBaThCs, OOCYXAaTh TIPOLIECC U pe3yiabTaT pabdoTHI,
000011aTh MHEHHST HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNIoBbIX (opmax paboThl (0OCyXAeHUs, 0OOMEH MHEHHI,
«MO3TOBBI€ IITYPMB» M HHBIE), BBINOJIHATH CBOK 4YacTh paboOThl U
KOOPJAMHUPOBATh CBOU JIEUCTBUS C JPYTMMHM 4YJI€HAMU KOMaH[bI, OIEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSM, CPOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMO/ICHCTBUSL.

INPEJMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce oOyJaromuics TONYYUT CIICTYIOIIHE
IPEeIMETHBIE Pe3yJbTaThl MO OTACIBHBIM TeMaM padodeil MporpaMMbl y4eOHOTO
Kypca « AnreOpa ¥ Hadajaa MaTeMaTHIECKOTO aHAII3a:

Yucia 1 BBIYMCJICHUSA:

CBOOOJTHO OIEPUPOBATH MOHITHSIMHU: PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAs
nepuogudeckas JapoOb, TMPOIEHTHI, UPPANHOHAIBLHOE YHCIO, MHOXKECTBA
PalMOHANIBHBIX U JICCTBUTENBHBIX YUCEI, MOAYJIb ICMCTBUTEIILHOIO YHUCIIA;

OPUMEHSITh JIpOOM W TPOINEHTHI JJIs PEIICHUS NPUKIAJHBIX 331ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUM U PEATIbHOW KU3HU;

MPUMEHSTh MPUOTIKEHHBIE BBIUMCIICHUS, TTPaBUila OKPYTJICHUS, IPUKUJIKY U
OLICHKY PE€3yJbTaTa BEIYMCIICHUM;



CBOOO/IHO ONEpUpOBaTh TOHATUEM: CTENEHb C IeJbIM IOKa3aTeseM,
UCTIOJIb30BaTh MOAXOAIIYI0 (OPMY 3aIIUCH JEHCTBUTEIbHBIX YHCEN Ul PELICHHUS
MPaKTUYECKUX 3aJ1a4y U MPEACTABICHUS TaHHBIX;

CcBOOO/IHO OIEpUpPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaibHOU
CTEIEHHY;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIICHb C PAIlMOHAIBHBIM ITOKA3aTENEM;

CBOOOJTHO ONEPUPOBATh TMOHATUAMM: JIOTapu(PM 4YUCIa, NECATUYHBIE W
HaTypaJbHbIE JTOTapU(MBI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTE€HC
YUCJIOBOT0 apryMEHTA;

ONEPUPOBATh MOHATUAMU: APKCUHYC, aPKKOCUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUsSI U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATh MOHITHSAMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHJIBHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3JIUYHbIE METOJbl PEIIEHUS pPAlUOHAIBHBIX M JIPOOHO-
palMOHAIIBHBIX YPAaBHEHWH, IPHUMEHATH METOJ] HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSAMH: MHOTOWIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C IeJbIMA KO3(p(UIHMEHTaMH, KOPHU MHOTOYJIEHA, NPUMEHSThH
JIEJIEHUE MHOTOYIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUISL pELLICHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: CHUCTEMA JIMHEHWHBIX YpaBHEHUH,
MaTpula, ONPEACIUTENb MATpULBl 2 X 2 W €ro TIeOMETPUYECKHM CMBICII,
UCIIOJB30BaTh CBOWCTBA ONPENENUTENs 2 X 2 g BBIYHUCICHHS €r0 3HA4YCHUS,
IPUMEHATh ONPEACIUTENN Uil PEUIEHUs CHUCTEMBl JIMHEWHBIX YPAaBHEHMW,
MOJIECJINPOBATH PEAJIBHBIE CUTYallMU C MOMOIIBIO CUCTEMBI JIUHEHHBIX YPAaBHEHUM,
MCCIIE0BAaTh ITOCTPOCHHBIE MOJEIM C IOMOLIBIO MATPHULl U OIPEIEIUTENEH,
VMHTEPIIPETUPOBATH MTOJTYYECHHBIN PE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JEHCTBUUA C KOPHAMH Ui TpeoOpa3oBaHUS
BBIPKCHUH;

BBITOJTHATH MPeoOpa30BaHMs YUCIOBBIX BBIPAKEHUN, COJIEPKAIINX CTEICHH C
pPalMOHAIIBHBIM ITI0KA3aTeIIeM;

UCIIO0JIb30BaTh CBOMCTBa norapumMoB TUTSt npeoOpa3zoBaHus
norapu(MUYECKUX BBHIPAKEHUH;

cBOOO/IHO ONEpUpPOBaTh MOHATUSAMU: HUPpPALMOHAIbHBIC, MOKa3aTelbHbIE U
norapu(MUYECKre ypaBHEHUS, HAXOAUTh UX PELICHUS C IOMOIIbIO PABHOCUIIbHBIX
IIEPEXO0/I0B UJIN OCYILECTBIISIA IPOBEPKY KOPHEW;



IPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIbI AJIsl peoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAXKECHUI;

cBOOOJIHO ONepUpoBaTh MOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoAuMble  (OpPMYJbl Uil  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJICIUPOBAaTh pEabHbIE CHUTyallMd Ha S3bIKE airedpbl, COCTaBIAThH
BBIPQXKECHUS, YpPaBHEHHUs, HEPABEHCTBA [0 YCIOBUIO 3aJayd, HCCIEI0BaTh
HOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM alnapara ajareopsl.

DOYyHKIMU U TPAPUKH:

CBOOO/IHO OIEpUPOBATh NOHATUAMU: (QPYHKILMS, CIOCOOBI 3aaHus (pyHKLHUH,
B3aUMHO oOOpaTHble (QYHKIMH, KoMMo3ulus GyHKIMM, rpaduk (yHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3zoBaHus rpauKoB QyHKIIHIA;

CBOOOJTHO OINEPUPOBATH MOHIATHAMHU: OOJACTh OMNPENETECHUS U MHOMXKECTBO
3HaYeHUH QYHKUNHU, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CcBOOOMHO OMEpUPOBATH TMOHATHAMH: YETHbIE M HEYETHBIE (YHKIIUH,
nepuoandecKkrue QyHKIMH, MTPOMEKYTKH MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMBI H
MUHUMYMBbI (YHKIHMHM, HauOOJbIIEE M HAUMEHblIEe 3HAaYeHUE (PYHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUSAMU: CTENEHHAs (PYHKLMS C HATYpaJbHbIM U
HeibIM MoKa3aTeneM, IpaduK CTENEeHHOM (PYHKIMU C HATYpaJbHBIM M LEIbIM
nokasaresieM, rpauk KOpHA N-OM cTeneHu Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM ITOKA3aTENEM;

OTIepUpPOBaTh TOHATUAMHU: JIMHEWHAs, KBaJpaTHYHas U JPOOHO-THHEWHas
(YHKUUY, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEA0BAHUE U TOCTPOEHUE UX IPaUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: MOKa3aTellbHAas M JorapupmMuyeckas
(yHKIMHU, UX CBOMCTBAa W TIpaUKH, KCIOJIb30BATh MX TPAPUKUA ISl pPELICHUS
YPaBHEHHU;

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTD,
orpezeNeHue TPUTOHOMETPHUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa;

UCTIONb30BaTh rpaduku (yHKIOUH A7 HCCIEAOBAaHUS TPOLECCOB U
3aBHCHUMOCTEH NpU pEUIeHUH 3aJad U3 JPYTuX y4eOHBIX MPEIMETOB U peajbHOU
KU3HU, BBIpaXaTh (hOpMyJIaMy 3aBUCUMOCTH MEXK/y BEJIHMUNHAMU;

Hauyana maTeMaTH4ecKOro aHaIu3a:

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: apuMeThyecKkas M TeoMeTpUyecKas
nporpeccusi, 06CKOHEYHO yOBbIBAIOIIasi TEOMETpUUYECKasi MPOTPECCUs, TUHEHHBIN 1
HKCHOHEHLUATIBHBIA POCT, (OpMyJia CIOXKHBIX MPOIEHTOB, UMETh NPEACTABICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOTPECCUU JJsl PELIECHUS peallbHbIX 3a/ad MPUKIATHOTO
XapakrTepa;



CBOOOJTHO OTIEPUPOBATH MOHITHIMU: TTOCJIEIOBATEILHOCTD, CIIOCOOBI 33/ TaHMSI
MOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTIPAHUYEHHBIE MOCIEI0BATEIBHOCTH,
MOHUMATh OCHOBBI 3apOXKIECHUS MATEMAaTHYECKOrO aHalu3a KakK aHajn3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO ~OMEPUPOBATH TMOHATUSAMH: HENPEpPbIBHbIE (YHKIUU, TOUYKH
paspsiBa rpaduka QyHKIIMHA, aCUMOTOTHI Tpadrka (HYHKINY;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: (PYHKIMSA, HEMpEephIBHAs Ha OTPE3KE,
IPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMH JJIs pEIICHUS 3a/1a4;

CBOOOJTHO OMEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIIMM, KacaTelbHas K rpaduky GyHKIINY;

BBIYUCIIATH MTPOU3BOJHBIE CYMMBI, MPOU3BEJICHUS, YACTHOIO U KOMIIO3ULIUH
JTBYX (PYHKIIMM, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKITUI;

WCIIOJIb30BaTh T€OMETPUUYECKUN M (PU3UYECKHN CMBICT TPOU3BOJHON s
pelieHns 3aad.

MHoxecTBa M JIOTHKA:

CBOOOJIHO  ONEpUpPOBATh  TOHATUAMHU: MHOXECTBO, OINEpalud  Haj
MHOXECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJis OMCaHUs peallbHbIX
MIPOLIECCOB U SIBJIICHUH, PU PEIICHUH 3a]1a4 U3 JPYTUX y4eOHBIX MPEJIMETOB,;

CBOOOJHO ONEPUPOBATH MOHATUAMH: OIpPEACNICHHE, TEOopeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTEMAaTUYECKOTIO 00BEKTA, 10KAa3aTEeIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS 1 HEPABEHCTRA.

K xonmy oOyuenuss B 11 kjacce oOydyaronuics TMOIYYUT CIEAYIOIIHE
IpeAMETHBIE PE3yJIbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTEMaTHYECKOTO aHAIN3a»:

Yncsia 1 BBIYUCTICHUSA:

CBOOOJHO ONEpUpPOBATh MOHATHSAMHU: HATypaJlbHOE M LEJI0€ YHCIIO,
MHOECTBA HATYPAJIbHBIX M LEJbIX YHUCEJ, UCIOJb30BaTh MPU3HAKHU JEIUMOCTH
nensix yncen, HOJ[ u HOK HarypanbHbIX yucen Uil pemieHus 3aaad, IpUMEHSTh
anroput™m EBkinaa;

CBOOOJIHO OMNEpPUPOBATh IMOHATHEM OCTaTKa MO MOJYJIO, 3alUChIBATh
HATypaJIbHbIC YKCIIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHCJIO M MHOYKECTBO
KOMIUICKCHBIX YHCEN, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B anreOpanveckoil u
TPUTOHOMETPUUYECKON (pOopMe, BBIMOTHATH apu(PMeTrnuecKkre onepanuu ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TMJIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CcBOOO/IHO ONEpUPOBaTh MOHATUSMU: HUPpPALMOHAIbHBIC, MOKa3aTelIbHbIE U
jaorapu(MUYECKUe HEpPaBEHCTBA, HAXOAMTh HMX pEHIEHHS C  [OMOUIbIO
PaBHOCWIIBHBIX NIEPEXOIOB;

OCYILECTBIATh OTOOpP KOpHEH TMpH pEeUIeHMH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJIHO OINEpPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHATh  HEoOXOoAMMbIE  (OpPMyJbl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOJIHO ONEPHUPOBATh MOHATUSIMH: CUCTEMA M COBOKYITHOCTh YPAaBHEHHUN U
HEPABEHCTB, PaBHOCWIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pAallMOHAIbHBIX, HPPALMOHAJIBHBIX, [T0KA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

pearb paluHOHAIIbHBIE, VPpALMOHAIIbHBIE, MOKa3aTeJbHBIE,
naorapuMUyYecKue M TPUTOHOMETPUYECKHWE YPAaBHEHMsI U  HEPABEHCTBA,
COZIepIKaIllE€ MOJIYJIM U TapaMeTPhl;

IPUMEHSTh TpaduyecKre METO/bl IJIsl PEIICHUs YPaBHEHUN U HEPaBEHCTB, a
TaKKe 3aJ1a4 C mapamMeTpamu;

MOJIETTUPOBATh pealbHblE CUTyallUM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQ)KEHUS, YPaBHCHMS, HEPABEHCTBA M HX CHUCTEMBI [0 YCJIOBHIO 3aJ1a4H,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEIM C MCIOJIb30BAHUEM alapara anreopsl,
VUHTEPIPETUPOBATH ITOJYUYEHHBINA PE3YIIbTAT.

DOyHKUMU U TpaGuKH:

CTpOUTh TIpadUKU KOMIO3UIMU (PYHKIUH C MOMOILBIO 3JIEMEHTAPHOIO
UCCJIEIOBaHUS U CBOMCTB KOMITO3UIIMM IBYX (DYHKUHUA;

CTPOUTh TE€OMETpUYECKHE 00pa3bl ypaBHEHHH M HEpPABEHCTB Ha
KOOPJAWHATHOM IIJIOCKOCTH;

CBOOOJHO OMEpUpPOBaTh MOHATUAMHU: TPAPUKH TPUTOHOMETPUUECKHUX
byHKITUH;

OPUMEHATh (QYHKIMHM A7 MOJCTUPOBAHUS M HCCIEIOBAHHS pPEabHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIM3a:

MCTIOJIb30BaTh MPOU3BOIHYIO Ul UCCIIeOBaHMs (DYHKIIMM HAa MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXoAUTh HauOOJIbIlIEE U HAUMEHbIIEe 3HaYEHUSI (PYHKLHUN HENPEpHIBHOM Ha
OTpE3Ke;

UCIIOJIB30BaTh IPOM3BOAHYIO JUISl HAaXOXKJEHHS HAWIYYIIEero pEIlIeHUs B
OPUKJIAJHBIX, B TOM YHCIE COLHUAIbHO-DKOHOMHYECKHX, 3ajadax, Ul
ONpeseNieHUs] CKOPOCTH M YCKOPEHHs IIpoliecca, 3aJaHHOro (opmynoll wim
rpaguKom;



CBOOOJTHO ~ OMEpUpPOBATH TOHATHSIMH: TEPBOOOpa3Has, OMpPeNeIEHHBIHN
UHTETpaj, HAXOJWTh TIEPBOOOPA3HBIE AIEMEHTAPHBIX (YHKIMUA U BBHIYUCISTH
uHTerpai no popmyne Hetorona-Jleionuiia;

HAXOJUTh TUTOIIAAN IIOCKUX GUTYP U 0O0BEMBI TEJI C TTIOMOIIBIO HHTETpaa;

UMETh TMPEACTABICHHE O MAaTEeMAaTHYEeCKOM MOJICTUPOBAHUN Ha TpPHUMEpE
cocraBieHus nuddepeHIMaIbHBIX YpaBHCHU;

pemaTs MpUKJIaJHbIE 3a7a4d, B TOM YHCIIE COIMATBHO-IPKOHOMHUYECKOTO M
du3nIecKoro xapakrTepa, CpecTBaMi MaTEMAaTHIECKOTO aHAIH3a.



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 1 rpapuku. CreneHHas GyHKIUS C 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 pyHkiun. [IponsBoanas 20
9 [ToBTOpenue, 06001IeHUE, CHCTEMATH3AIUS 5 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 136 9 0




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpaMMblI Bcero Kontpoapueie | IMpakruteckue o0pa3oBaTebHbIE
padoThI padoThI pecypebi
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 1
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 9 0




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 ynciaa. OOBIKHOBEHHBIC 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 1eCTBUTENBHOIO YHCIIA U €T0 1
CBOICTBa




11

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

12

OCHOBHBIE METO/BI PELICHUS LIETBIX U
IpOOHO-PALMOHANBHBIX YPABHEHUH U
HEPaBEHCTB

13

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

14

OCHOBHBIE METO/IbI PELICHHUS LEINBIX U
IpOOHO-PALMOHANBHBIX YPABHEHUH U
HEPaBEHCTB

15

MHorousieHbl OT OJJHOU MEPEMEHHOM.
Jlenenre MHOTOWJICHA HA MHOT'OYJICH C
ocraTtkoM. Teopema besy

16

MHOTrO4JIeHBI C eTBIMUA KO3 UITUESHTAMH.
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;
BBIYMCIICHNE €r0 3HAYEHUS

21

IIpumeHeHne onpeaenuTens Ui PeIeHus
CUCTEMBI IMHENHBIX YpaBHEHUN




22

Pelrenue npukiagHpix 3a1a4 C IOMOIIbIO
CHUCTEMBbI JIMHEWHBIX YpaBHEHU

23

Pemenne npukiaaHeIX 3aa4d ¢ IOMOILBIO
CUCTEMBI IMHEHUHBIX YpaBHEHUN

24

Kontponbnas pabota: "PannonansHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

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

byHKIII

26

I'paduk pyHkmu. JnemMeHTapHbIe
npeoOpa3oBaHus rpadukoB QyHKIUI

27

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

28

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

29

MaxkcuMyMbl 1 MUHUMYMBI () yHKIIHH.
HauOonbiiee 1 HauMeHbllee 3HaYeHNE
(GyHKINU Ha TPOMEKYTKE

30

JIuneiinasi, KBagpaTudHas u JpoOHO-
TUHEHHas QYHKIUH

31

DeMeHTapHOe UCCIeIOBaHUE U
MOCTPOEHUE TPaPUKOB ITUX PYHKIIHI

32

DeMeHTapHOe UCCIIEIOBAaHUE U
noctpoeHue rpadukoB ATUX QYHKIUN

33

CreneHs ¢ eIBIM ITOKazaTeneM. bunom




Hrrotona

Crernens ¢ LIEJIBIM MoKa3aTeneM. buaom

34 HeroTona
CrenenHas GyHKIHS C HATYPAIbHBIM U

35 LebIM NToKa3aTeneM. E€ cBoiicTBa 1
rpadpux

36 Kontponbnas padora: "Crenennas
¢ynkuus. EE coiicta u rpaduk"

37 Apudmerrueckuii KOpeHb HATYpaIbHOM
CTETIeHU U €ro CBOWCTBA

38 ApudmeTnueckuii KOpeHb HaTypaIbHON
CTEIEHH U €ro CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BRIPAKCHUH,
COJIEpIKaIMX CTENIEHU U KOPHU

40 [TpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUH,
COJIEpIKAIMX CTENIEHU U KOPHU

41 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAKECHUH,
COJIEpIKaIINX CTETIeHU U KOPHU
Wppatnmonansueie ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIICHHS UPPAITHOHATHHBIX
ypaBHEHUH
WppatnonansHele ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIIEHNUS UPPALMOHATBHBIX
ypaBHEHU I
Uppatnmonansueie ypaBHeHUs. OCHOBHBIE

44 METO/IbI PEIICHNS UPPALMOHAIBHBIX
ypaBHEHU U

45 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIIEHUU




UppalMOHATIBHBIX YPaBHEHUN

PaBHOCHIIBEHBIE nepexoabl B pCHICHUN

46 UPPaLMOHATIBHBIX YPABHEHUN

47 PaBHOCWIIBHBIE NTEPEXOMBI B PELICHUU
UppalMOHATIBHBIX YPABHEHUH

48 PaBHOCHIIBHBIE TTEPEXOABI B pELICHUU
UppalMOHATIbHBIX YPABHEHUM
CoiicTBa 1 rpaduK KOpHs N-0i CTETIEHN

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

50 Kak (yHKIIMH OOpaTHOW CTEIEHHU C
HaTypaJIbHbIM [10Ka3aTeIeM
Kontponbnas pabora: "CpoiicTBa u rpadux

51 KOpH# N-ol creneHu. MppanuoHanabHble
ypaBHeHUA"

59 Crenens ¢ paliMOHaIbHBIM I10KA3aTEIIEM U
e€ CBOICTBA

53 CreneHs ¢ palMoHalIbHBIM IIOKa3aTeIEM U
e€ CBOICTBA

54 CreneHs ¢ paliMoHaIbHBIM IIOKa3aTENEM U
e€ CBONCTBA

55 ITokazarenbHas GpyHKIHUSA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpadpuka GyHKIUUN AT
pelIeHus] ypaBHEHU I

57 Wcnonws3oBanue rpapuka GyHKIUN A5

pelIeHusl ypaBHEHU I




Iloka3aTenpHbIE YpaBHCHUH. OcHOBHEBIE

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

59 METO/Ibl PEIICHUSI TOKa3aTeIbHBIX 1
YpaBHEHUU
IToka3arenbHble ypaBHEeHHUs. 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




Vcnonb3oBanue rpaduka GyHKIUN AT

73 peleHns] ypaBHEHUI
Jlorapudpmuueckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PEIIEHUs JOrapuPMUIECKUX
YPaBHEHUI
Jlorapugmuueckue ypaBHeHus. OCHOBHBIC

75 METO/IbI peIIeHUs JIorapuPMHUECKUX
ypaBHEHUH
Jlorapudmuueckne ypaBHenusi. OCHOBHBIC

76 METO/BI PEIICHUS JIOTapUPMIIECKUX
YPaBHEHUI

77 PaBHOCHIIbHBIE IEPEXO/IbI B PEIICHUH
JIOrapu(pMUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE IEPEXO/bI B PELLICHUH
Jorapu(pMUUECKUX YpaBHEHUN

79 KonTtponbnas pabora: "Jlorapudmuueckast
¢bynkuus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
YHCIOBOr0 apryMeHTa

81 CuHycC, KOCUHYC, TAHT€HC U KOTAHI'€HC
YHCIOBOr0 apryMeHTa

82 ApKCHHYC, apKKOCUHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa

83 ApKcUHYC, apKKOCHHYC M apKTaHI'€HC
YKCJIOBOrO apryMeHTa
Tpuronomerpuyeckasi OKpyKHOCTb,

84 OIpeNeICHNE TPUTOHOMETPUUECKHUX

(GyHKLUI YUCIOBOI'O apryMeHTa




Tpuronomerpuyeckasi 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 [IpeobpazoBaHre TPUTOHOMETPUUECKIX 1
BBIPA)KECHU I

o1 [Ipeobpa3zoBaHre TPUTOHOMETPUUYECKUX 1
BBIPA)KCHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHU I

03 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAXKCHU I

94 Pemrenre TpuroHoMeTpUUECKUX ypaBHEHUN 1

95 Pelienue TpUroHoMeTpUUECKUX YpaBHEHUN 1

96 Pemrenue TpuroHoMeTpUUECKUX ypaBHEHUN 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 "TpUTrOHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE ypaBHEHUA"

102 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS 1

nocJienoBarelprHocTell. MeTon




MaTeMaTH4eCKOM HHAYKOUH

MOHOTOHHEIE U OrpaHUYCHHBIC

103 rocJieioBaTenbHOCTH. VIcTopus aHanmm3a
0ECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccust

105 ['eoMeTpuyeckas nporpeccust

106 beckoneuyHo yObiBaromias reoMeTpruiecKast
IIpOrpeccust

107 Cymma GeckoHe4HO yObIBaroIen
reOMETPUUYECKON ITpOrpeccun

108 JIMHENHBIN U SKCIOHEH U AJIBHBIN POCT.
Uucno e. Dopmyna CIOKHBIX TPOLIEHTOB

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

110 Hcnonb3oBanue Nporpeccuu s peuieHus
pealIbHBIX 3aJa4 MPUKJIAJHOT0 XapakTepa

11 KonTtponbsnas pabora:
"ITocnenoBareabHOCTH U Mporpeccun”

112 HenpepbiBHBIE QYHKIINHN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI TpauKOB
byHKIII

114 CBoiicTBa GyHKIMH HENIPEPHIBHBIX HA
OTpe3Ke

115 CBoiicTBa GyHKUNI HETIPEPHIBHBIX HA
OTpe3Ke

116 Meron MHTEpBAIOB IS PEIICHUS

HEpPaBEHCTB




Merton HUHTCPBAJIOB UIA PCIICHUA

117
HEPABEHCTB

118 MeTo UHTEPBAIOB Ui PElICHUS
HEPaBEHCTB

119 [IprMeHeHne CBOMCTB HEMPEPBIBHBIX
GYHKIUH UL pelIeHus 3a1a4

120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH U1 penieHus 3a1a4d

epBasi U BTOpas MPOU3BOJHBIE (PYHKIIUU

121 IT

122 Ornpenenenue, TeOMETPUYECKUN CMBICI
MPOU3BOTHOM

123 Omnpenenenue, GU3NYECKUI CMBICIT
MPOU3BOTHOM

124 VYpaBHeHHe KacaTelbHON K rpaduKy
byHKITIN

125 VYpaBHeHHEe KacaTelbHON K rpaduKy
byHKITIN

126 [Tpon3BoaHBIC 2TIEMEHTAPHBIX (PYHKIUH

127 ITpousBoaHbIC 31eMEHTAPHLIX (hYHKIUH

y

128 [TpousBoaHass CyMMBI, TPOU3BEICHNUS,
YaCTHOTO M KOMITO3UIIUU (hYHKITUI

129 [IpousBoaHast CyMMBbI, TPOU3BEICHNUS,
YaCTHOTO M KOMITO3UIIUU (hYHKITUI

130 [IpousBoaHast CyMMBbl, IPOU3BEICHNUS,
YaCTHOTO ¥ KOMITO3ULIUU (QYHKIUI

131 KonTtponbnas padora: "IIponsBogHas”

132 [ToBTOpEHME, 0000IICHUE, CHCTEMATH3AIIHS




3HaHui: "YpaBHeHU"

[ToBTOpenue, 0600IIeHIE, CHCTEMATH3AITIS

133 . 1
3HaHuM: "OyHKuun"

134 [ToBTOpenue, 06001IeHIE, CHUCTEMATH3AIUS 1
3HaHui: "OyHKIUN"

135 Hrorosas koHTpOsBbHAS paboTa / 1
Bcepoccuiickas npoBepounas pabora

136 HOBTOPGHI/IG, 0000111IeHNE, CHCTEMATH3AIUS 1
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 136

[TPOI'PAMME




11 KIIACC

Ne
/o

Tema ypoka

Koaun4yecTBo 4yacoB

KonrpoJjnHubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHust

DJIEeKTPOHHBIE
nudposbie
o0pa3oBaTtejibHbIE

pecypcbl

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

[IpuMeHeHne npon3BOgHON 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 3HaYECHUs HEIIPEPBIBHOM

(yHKIIUU Ha OTpe3Ke

Haxoxnenue HaMOOJIBIIEr0 U




HAUMEHBIIIETO 3HAYCHHS HETIPEPHIBHOM
(hyHKIIMH Ha OTpE3Ke

Haxoxnenne HanOobIIero u
HaVMEHBIIIEr0 3HaYECHHS HENPEPBIBHOM
(yHKLIUU Ha OTpE3Ke

10

Haxoxnenne HanOoIbIIEro u
HAUMEHBIIIETO 3HAYCHHS HETIPEPHIBHOM
(yHKIIUU Ha OTpe3Ke

11

Haxoxnenne HanOoIbIIero u
HaVMEHBIIIEr0 3Ha4ECHMS HEIIPEPBIBHOM
(yHKLIUHU Ha OTpE3Ke

12

Haxoxxnenue HanGombIero u
HaMMEHBIIIEro 3HaUeHUs HEPEePbIBHON
(yHKIIMU Ha OTpe3Ke

13

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

14

[Ipumenenne npou3BOIHOM IS
HaXO0XKJICHUS HAWIYYIIEro PEUICHHS B
MPUKJIAJIHBIX 3a1a49ax

15

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

16

[IprMeHeHne npon3BOaHOM s
OIpENIETEHUS CKOPOCTU U YCKOPEHMS
npoliecca, 3aJaHHOro GopMyJIoi UiH
rpaduxom




17

Kommnozumus GpyHkimii

18 Komnozumus ¢yHkimii

19 Kommnozumus GpyHKImii

20 I'eomerpuueckre 0Opas3bl ypaBHEHUN Ha
KOOPJIMHATHOM MJIIOCKOCTH

21 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPAMHATHOM MJIOCKOCTH

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

23 [TepBooOpa3Has, OCHOBHOE CBOMCTBO
IepBOOOPa3HBIX

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

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

26 Hurerpain. I'eoMeTpruuecKuil CMbICI
WHTerpaia

97 Boruncnenue onpenenéHHOro HHTErpaia
no ¢popmyne Herorona-Jleitbuunma

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

29 [IpumeneHne UHTErpaia A HaXOXKACHHUS
TIoIaaeH miockux Guryp

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

31 [Tpumepsr permenuit gudhepeHImanTbHbIX

YpaBHEHU U




[Ipumeps! pemenunit qudpepeHnaIbHbIX

32 .
ypaBHEHUI
MaremMaTHuecKoe MOJICINPOBAaHHUE

33 PEATBHBIX MTPOIECCOB C MTOMOIIBIO
muddepeHnnanbHbIX ypaBHEHUH

34 KonTponbnas pabora: "TlepooOpasnas u
uHTerpan”

35 Tpuronomerpuueckue QyHKIUHU, 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 QpyHKIUN, UX
CBOICTBA U IrpaduKu
OT00p KOpHEH TPUTOHOMETPUUECKUX

40 ypaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH
OT00p KOpHEH TPUTOHOMETPUIECKUX

41 YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH
OT0O0p KOpHEH TPUTOHOMETPUUIECKUX

42 YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH

43 OT100p KOpHEW TPUTOHOMETPUUECKUX

ypaBHCHI/Iﬁ C IIOMOIIBIO




TpHTOHOMeTqueCKOﬁ OKPYXHOCTHU

Pemenue TPUTOHOMETPUUCCKUX

44
HEPaBEHCTB

45 Penienne TpUroHOMETPHUYECKIX
HEPaBEHCTB

46 Perienne TpUrOHOMETPHUYECKHIX
HEPaBEHCTB

47 Pemrenne TpUroHOMETPHYECKHIX
HEPaBEHCTB
Kontponsnas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (PYHKIIMIA.
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHHSI
NIOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHHS
IIOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHHS
NIOKa3aTeIbHBIX HEPABCHCTB

59 OcCHOBHBIE METOIbI PELICHUS
NIOKa3aTebHBIX HEPABCHCTB

53 OCHOBHBIE METO/IbI PEIICHHSI
norapu(MUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHHSI
Jorapu(pMUYECKIX HEPABECHCTB

55 OCHOBHBIE METO/IbI PEILICHHS
JOrapuMUYECKIX HEPABCHCTB

56 OCHOBHBIE METO/IbI PELLICHUS

Jorapu(MUYECKUX HEPABEHCTB




OcHOBHBIC MCTOIbI pCHICHUS

> UPPAOHATIBHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
UppaIMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHHSI
UppaIMOHATILHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEIICHHS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTobI perIeHus
UPPAOHATIBHBIX YpPaBHEHUH
62 I'paduyeckue MeTobI penIeHUs
UppaIMOHATIBHBIX YPaBHEHUH
63 I'paduaeckne MeTOABI peLIeHUsS
IIOKA3aTeJIbHBIX YPaBHEHUN
64 I'paduueckre MeToBI pelIeHUs
IIOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTobI perIeHUs
norapupMHYECKUX YpaBHEHUH
66 I'paduyeckue MeTobI penIeHus
Jorapu(pMHYECKUX HEPABEHCTB
57 I'padraeckne MeTOBI peLIeHUs
norapu(MUYECKUX HEPABEHCTB
I'paduueckre MeTobI pelIeHUs
68 MI0Ka3aTeNbHBIX U JIOTapU(PMHUECKUX
ypaBHEHUH
I'paduyeckue MeTobI penIeHus
69 MI0Ka3aTeNbHBIX U JIOTapUPMUIECKUX

YpaBHEHU I




70

I'paduueckue MeTob! perIeHus
II0Ka3aTeNbHbIX U JIOrapu(pMHUECKUX
HEPABEHCTB

71

I'padmueckue meToab! petieHus
MOKA3aTeIbHBIX U JIOrapu(PMHUUECKUX
HEPaBEHCTB

72

Kontponbnas pabora: "UppanuonanbHsle,
MOKa3aTeNbHbIE U JIOrapu(pMUUECKHe
HepaBeHCTBA"

73

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

74

KommnnekcHsble uncna. Anrebpandeckas u
TPUTOHOMETpUUecKas (POpMBbI 3aITUCH
KOMIIJIEKCHOI'O Yucia

75

Apudmernueckue oneparyu ¢
KOMIUIEKCHBIMH YHCITaMH

76

Apudmernueckue onepanuu ¢
KOMILJIEKCHBIMH YUCIIaMU

77

N3o0pakeHre KOMIUIEKCHBIX YHCENT Ha
KOOPAMHATHOM TJIOCKOCTH

78

N3o0pakeHre KOMIUIEKCHBIX YHCEeT 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

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCJI AJIA




peIICHUA (bI/ISI/I‘-IeCKI/IX N TCOMCTPHUICCKUX
3aaa4

KonTtponbhas padora: "KomrmiekcHbie

82 "
qpclia

83 HarypayibHbIe 1 1IeibIe Yrciia

84 HarypanbsHble u mienbie yncna

85 [IpuMeHeHne MpU3HAKOB JCITUMOCTH
IIEJIBIX YHCEII

86 [IpumMeHeHHe TPU3HAKOB JICTHMOCTH
L[EJIBIX YHCEIl

87 [IpumeHeHre MPU3HAKOB JICTHMOCTH
nensix yncen: HOJI u HOK

88 [IpumeHeHne MPU3HAKOB IETHMOCTH
nensix uncen: HOJI m HOK

89 [IpuMeHeHne MpU3HAKOB JACITUMOCTH
LIETTBIX YHCEJI: OCTATKU 110 MOIYITIO

90 [IpumeHeHHEe TPU3HAKOB JICTHMOCTH
LEJBbIX YMCEJI: OCTATKU [0 MOJYJIIO
[MpumeHeHre MPU3HAKOB JACTUMOCTH

91 HENBIX Yhcel: anropuT™ EBxinaa ams
perieHus 3a1a4 B IENIbIX YHCIax

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

93 PaBHOCHUIBLHBIE CHCTEMEBI U CUCTEMBI-
CIEICTBUSI

94 Cucrema v COBOKYITHOCTh ypaBHEHUH.

PaBHOCHIBHEIE CUCTEMBI M CHCTEMBI-




CICOCTBUA

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

OCHOBHBIE METO/Ibl PEIICHHS CUCTEM U
96 COBOKYITHOCTEH MpparMmOHAIbHBIX
YpaBHEHU I

OcHOBHBIE MCTOAbI pCHICHUA CUCTEM U
97 COBOKYITHOCTEH MMOKa3aTEIbHBIX
YpaBHEHUH

OCHOBHBIC METO/IbI PEIICHHUS CUCTEM U
98 COBOKYITHOCTEH TTOKa3aTeIbHBIX
YpaBHEHUH

OCHOBHBIE METO/IBI PEIICHHS CUCTEM U
99 COBOKYITHOCTEH JIorapu(phMuIecKux
YpaBHEHU U

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
100 COBOKYITHOCTEH JTorapu(pMHUIECKuX
yYpaBHEHUH

[IpumeHeHMe cHCTEM K peleHUI0
MaTeMaTHYECKHX 3a/1a4 1 3aJ7a4 u3

101 pa3IMYHBIX 00JIACTeH HAYKH U PEATbHOM
KHU3HHU, UHTEPIpPETalys NOTYIeHHBIX
pe3yJIbTaToB

[TpumeHeHHe cHCTEM K PEIICHHIO
MaTeMaTHYeCKUX 3a1ad 1 3a/1a4 U3

102 pa3UYHBIX 00JIaCTe HAYKH U pPeabHOM
KM3HU, HHTEPIPETAIHS OTYdSHHBIX
pe3y/IbTaToB




HpI/IMeHeHI/IC HCPABCHCTB K PCIICHHUIO
MaTEMAaTHYCCKHUX 3a1a4 U 3a1a4 U3

103 pa3IMYHBIX 00JIACTeH HAYKH U PEATbHOM
KHU3HHU, UHTEPIpETals MOTYIEeHHBIX
pe3yJbTaToB
Kontponbnas pabdora: "Cucremsl

104 paIMoHATBHBIX, UPPAIIHOHATHHBIX
MI0Ka3aTeNbHBIX U JIOTapU(PMHUECKUX
ypaBHeHUI"

105 PannonaneHble ypaBHEHHs ¢ TapaMeTpaMHu

106 ParmonanbHble HEpaBEHCTBA C
napaMeTpamu

107 PanroHanbHbBIE CHCTEMBI ¢ TTapaMeTpamMu

108 WppaunonansHbie ypaBHEHUS,
HEpaBEHCTBA C IMapaMeTpaMu

109 HppanmoHanbHbIE CUCTEMBI €
napamMeTpamu

110 [lokazarenbHbBIE ypaBHEHH, HEPABEHCTBA C
napameTpamu

111 [Toka3zarenbHbIE CUCTEMBI C ITApAMETPAMU

112 Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu

113 Jlorapugmuyeckue CUCTEMBI C
napaMeTpamu

114 Tpuronomerpudeckne ypaBHEHHUsI C
napameTpamu

115 TpuroHomerpudeckrne HEpaBeHCTBA C

napaMeTpamu




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
CUTYALM C IIOMOIIBIO CUCTEM YPaBHEHUU
C IapaMmeTpaMu

119

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

120

Konrtponsnas pabora: "3anaun ¢
napamerpamu"

121

[ToBTOpenue, o6od1IIEHME,
cucrteMaTtu3aius 3Hanuil: "YpaBHeHus"

122

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

123

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

124

[ToBTOpenue, o6od1IIEHME,

cuctemaTtuzanus 3Hanuii: "HepaBencraa"

125

[ToBTOpenue, 0600MICHHE,

cucremaTtuzauus 3Hanuii: "HepaBencraa"

126

[ToBTOpenue, 0600IIEHHE,




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, 0600IIEeHME,

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 3HaHuit: "OyHkuun"

134 [ToBTOpenwue, 06001IICHME, 1
cucreMaTu3anus 3HaHuil: "Oynkuun"

135 Hrorosas koHTponbHas paboTa 1

136 [ToBTOpenue, 06odIIEHME, 1
CHCTEMaTH3alys 3HAaHUH

OBIIEE KOJIMYECTBO HACOB I10 136

[NPOI'PAMME







HHPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBLHOM NPOI'PAMMBbI

10 KUIACC
Kon .
IIpoBepsiemblie peAMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
NpoBepPsIEMOro .
00pa3oBaTe/IbHOI MPOrPaMMBbI CpeHero 001ero 00pasoBaHus
pe3yJabTata
1 Yucna u BBIYUCTICHUS
11 OmnepupoBaTh TOHATHSAMU: PAIUOHAIBHOE M JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHASI U JIECSITUYHAS IPOOB, IPOIICHTHI
12 BoimonHsaTe  apudmMeTHueckue — Omepaldd € palMOHaJIbHBIMH U
' JEeWCTBUTEILHBIMHU YUCIIAMH
13 BEImonHATE TpUOIMKEHHBIE BBIYUCICHHUS, HCITONB3YS MPaBUIIa OKPYTIICHHS,
' JeTaTh TPUKHUJIKY U OLIEHKY pe3ybTaTa BEIYHCICHHHA
OmnepupoBarh TMOHSATHSIMHU: CTEIEHb C LEJIBIM IOKA3aTeNleM, CTaHIapTHAas
14 dbopma 3amucu JEHCTBUTENHLHOTO YMCIA, KOPEHb HATYpallbHOH CTENEHU;
' WCIOJIB30BaTh MOIXOASAIYI0 (OPMY 3alKMCH JCHCTBUTEIBHBIX YHCEN JUIS
pelIeH sl MPaKTUYECKHUX 3a/1a4 U NIPEACTaBICHUS JaHHBIX
OmnepupoBath MOHATUSAMH: CHHYC, KOCHHYC U TAaHTEHC MTPOM3BOIBHOTO yIIIa;
1.5 UCMONb30BaTh  3alMCh  IPOM3BOJIBHOIO  yriia  4epe3  OOpaTHbIE
TPUTOHOMETPpUYECKHE (DYHKIHH
2 YpaBHEHHS 1 HEPaBEHCTBA
OmnepupoBarh MOHATUSMH: TOXJIECTBO, ypaBHEHUE, HEPABEHCTBO, LEJIOE,
2.1 parnMoHaIbHOE, HPpPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
59 BrImonHATE TpeoOpa3oBaHus TPUTOHOMETPHUSCKUX BBIPAKECHUH W peliaTh
' TPUTOHOMETPHUUYECKUE YPABHEHUS
BrimonHATE mpeoOpa3oBaHus IENbIX, PAIMOHAIBHBIX M HUPPAllMOHATBHBIX
2.3 BBIDQKGHUH ¥ peliaTh OCHOBHBIC THIBI MENBIX, PAIMOHAIBHBIX U
WPPAIMOHATLHBIX YPABHCHHUI W HEPABCHCTB
24 [IpuMeHsTH ypaBHEHHS M HEPaBEHCTBA Ul PEUICHHS MaTeMaTHYECKUX
' 3a]a4 U 3a]1a4 U3 pa3IMyuHbIX 001acTel HAyKH U pealbHOM KU3HU
MogenupoBath peajbHbIE CUTyalldd Ha S3bIKe anreOpbl, COCTaBISAThH
2.5 BBIPKEHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIEI0BATh
MIOCTPOCHHBIE MOJIENIN C HCIIOJIb30BAHUEM arlliapara ajureOphl
3 OyHKIUYU U Tpaduku
31 OnepupoBarh MOHATUSIMU: (PYHKIIMS, CIOCOOBI 3aaHUsT (PYHKIIMH, 00TaCTh

ONpeNeNeHUs] U MHOXECTBO 3HaueHUW GyHKUMHU, Tpaduk (QyHKIUH,




B3aUMHO OOpaTHbIEe PYHKINUU

OHCpI/IpOBaTL MOHATUSAMHU: YETHOCTh MU HEYETHOCTH (I)yHKI_II/II/I, HYJIIn

32 (yHKIIMH, TPOMEKYTKH 3HAKOMTOCTOSTHCTBA
3.3 Ucnonws3oBaTh rpaduku GyHKIUN AT peUICHHUs] YpaBHEHUI
3.4 Ctpouts 1 unTaTh rpaduKu JUHEHHOU (QYHKINH, KBAAPATUUHONU (YHKIUH,
CTENIEHHOW (PYHKITUH C TEJTBIM TTOKa3aTelieM
Ucnonp3oBate rpadukn (QyHKIUNA JUIsI  WCCIIENOBAHUS TPOIECCOB U
3.5 3aBUCHMOCTEH MpH PEIICHWW 3aJa4 W3 JPYruX Yy4eOHBIX MPEIMETOB W
peaNbHOM KU3HHU, BBIpaxaTh (popMyrIamMu 3aBUCUMOCTU MEX/Ty BETHYMHAMHU
4 Hauana MareMaTH4ecKOro aHaausa
41 OnepupoBarh TMOHATHSMH: TIOCIEIOBATEILHOCTh, apU(pMeTHIecKass W
' Tr€OMETPUYECKast MPOTPECCUU
49 OnepupoBarh MOHATUSMHU: OECKOHEYHO YOBIBAaIOIIas TeoMeTpuYecKas
' nporpeccusi, cyMMa 0€CKOHEUHO yOBbIBAIOIIEH T€OMETPUUECKON ITPOrPECCHH
4.3 3aiaBaTh MOCIEIOBATEIHHOCTH PA3IMYHBIMH CIIOCOOAMHU
44 Hcnonb3oBaTh CBOMCTBA MOCIENOBATEIIBHOCTEH W MPOrPEeCcCUd  Jist
' pelIeHus peasbHbIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa U JIOTUKa
5.1 OmnepupoBaTh MOHATUSIMH: MHOKECTBO, OTIEPAIMH HaJl MHOKECTBAMU
Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Ui ONHCAHUSA
5.2 peabHBIX MPOIECCOB U SBJICHHH, MIPU PEUICHUH 3a7a4 U3 APYTUX y4eOHBIX
MPEAMETOB
53 OnepupoBarb  MOHSATHUSIMU: omnpenereHue,  Teopema,  CIEeJCTBUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kona .
IIpoBepsiemble MpeIMeTHBIE Pe3y/JIbTATHI 0CBOEHHS] OCHOBHOI
NMpoBePSIeMOro .
00pa3oBaTeIbHOI MPOrPaMMBbI CpeHero 001ero o0pasoBaHus
pe3yabTaTa
1 Yucaa 1 BEIYUCICHUS
OnepupoBarh MOHATUAMH: HaTypalbHOE, LEJI0€ 4YHUCIO; HCIOIb30BaTh
1.1 MPU3HAKK JEIMMOCTH TEJBIX YHCEN, pa3IOKEHHUE YKClIa Ha IMPOCTHIS
MHOXXHTEIHU JUIsl peIIeHUs 3a/1a4
1.2 OnepupoBath MOHITHEM: CTENIEHb C PAllIOHAIBHBIM MTOKa3aTelIeM
13 OniepupoBaTh MOHATUSMU: JorapupM YHCIIA, TECITUYHBIC U HATypaJbHbBIC
' sorapuMsl
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [IpumMeHsaTh CBOWCTBA CTEMEHW i1 MPEeOOpa3oBaHUs  BBIPAKEHUM,




OIICPUPOBATL IMMOHATHAMHU: II0OKA3aTCIBHOC YPABHCHUC U HCPABCHCTBO,
pe€iaTb OCHOBHBIC TUIIBI ITOKA3aTCIIBHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB

BoinonHsaTe 1npeoOpazoBaHus BBIPAKEHUH, COJEpKAlIUMX JorapuQmsl;

2.2 OIEPUPOBATh MOHATHAMH: JOrapuPMHUUECKOE YpPaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIC TUIIBI JTOTapU(PMUUECKUX YPABHEHHU U HEPABCHCTB
2.3 Haxoauts pemienns npocTeiimyux TpUroHOMETPUUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSAMU: CHUCTEMA JIMHEHHBIX YPAaBHEHUH U €€ pelleHUE;
24 UCIONIB30BaTh CUCTEMY JIMHEHHBIX YpaBHEHHH Ui pPEHICHUs TPAKTHUECKUX
3a1a4
95 HaxonuTe pemenus npocTeHIIMX CUCTEM U COBOKYITHOCTEN pallHOHATIbHBIX
' ypaBHEHUH U HEPABEHCTB
MognenupoBarh pealbHble CHUTYallud Ha S3bIKE ainreOpbl, COCTaBJISATh
2.6 BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA M CHCTEMbI IO YCIIOBUIO 33JayH,
HCCIIEIOBATh MOCTPOSHHBIE MOJIENIN C UCIIOIb30BAaHUEM allliapara ajareopbl
3 OyHKIMU U TpaduKu
OnepupoBaTh MOHATHAMH: Tepuoandeckas (YHKUUSA, MTPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIMHU, TOYKH HKCTpeMyMa (QYHKIMH, HauOoibliee U
' HaMMEHbIIIee 3HAa4eHUs1 (QYHKIMHM Ha MPOMEXKYTKE; HUCIOIb30BATh UX JUIA
uccienoBanus QyHKINH, 3aJaHHON TpaduKoM
OmnepupoBarh HOHATHAMHU: TPaQUKH MOKA3aTEIbHOMN, JOrapupMUUECKON U
3.2 TPUTOHOMETPUYECKUX (QYHKIMMA, H300pakaTh HX HA KOOPJAMHATHOU
IJIOCKOCTH U UCIIOJIb30BAaTh AJISl PELICHUS] YPaBHEHUI 1 HEPaBEHCTB
33 N300pakaTh Ha KOOPAWHATHOM TUIOCKOCTH TpadUKy TMHEHHBIX ypaBHEHHI
' Y UCTIOJIH30BATh UX JJISl PEIICHUS CHCTEMbI TMHEHHBIX YPAaBHEHUIA
3.4 Hcnonb3oBath rpadukn ¢GyHKIMH JUISI MCCIIEAOBAHHMS MPOIECCOB U
' 3aBUCHUMOCTEH U3 IPYruX yUeOHBIX AUCIUTUIHH
4 Hayana marematudeckoro aHaiamnsa
OmnepupoBath MOHATHAME: HETIPEPhIBHAS (DYHKIMS, TPOU3BOAHAS (PYHKIINH,
4.1 WCIIOJIB30BaTh TEOMETPUYECCKUN M (DU3WUYECKUNA CMBICIT TPOU3BOMHON ISt
pelieHus 3aaad
49 Haxoguth  mpousBOIHBIE  3JEMEHTApHBIX  (QYHKIUH,  BBIYUCIATH
' MIPOM3BOHBIE CYMMBI, IPOU3BECHUS, YACTHOT'O (PYHKLIUIH
Vcnonb3oBaTh  MPOM3BOAHYIO  JUIi  MCCIENOBaHMA  (YHKIUMU  Ha
4.3 MOHOTOHHOCTh M SKCTPEMYMBI, MPUMEHSTh PE3YNIbTAaThl HUCCIEIOBAaHUS K
MMOCTPOEHUIO TpaduKOB
44 Hcnonp30BaTh NPOM3BOAHYIO JUISI HAXOXKICHHUS HAWIYYIIEro peuIeHUs B
' IIPUKJIAIHBIX, B TOM UHCIIE€ COLMAIbHO-OKOHOMHYECKHX, 3a7adax
45 OnepupoBaTh MOHATUSIMM: IE€PBOOOpa3Hass W HHTErpai; IOHUMATh
' reOMETPUUECKUI U (PU3NYECKUN CMBICI UHTErpaia
46 Haxoauts nmepBooOpa3Hble dJIeMEHTapHBIX (DYHKIIMIA, BEIYUCISATH HHTETpall

o ¢popmyne Hprorona — JleliOHua




4.7

Perrate nmpukiagHbie 3a/laud, B TOM YHUCIE COLUATBHO-YKOHOMUYECKOTO M
(bU3NYECKOro Xxapakrepa, CpeICTBAMH MAaTEMAaTHIECKOT0 aHAITN3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Kon
1 Uwucna v BBIYUCICHUS
Pammonaneuple  uncna.  OOBIKHOBEHHBIE M JECSATUYHBIE JOpOOU, TMPOLIEHTHI,
11 OecKOHEUHbIE Meproauueckue Apodu. ApudMeTHUecKre Orepaluy ¢ paldoHalIbHBIMU
' qHCcIaMy, TPeoOpa30BaHUs YHCIOBBIX BhIpakeHUH. [IpuMenenue npodeii u mporeHToB
JUISl pelIeHUs: PUKIAAHBIX 33a]1a4 U3 Pa3IudyHbIX OTpacieil 3HaHUM U peanbHOU KU3HU
JleiicTBuTenpHbIC YnCia. ParimoHanpHbIe U UppallMOHATbHBIC YKcia. ApudmMeTndecKkue
1.2 orepaluu C JAeUCTBUTENbHBIMU YHclIaMu. [IpuOmmkE€HHbIE BBIYUCICHHUS, IpaBUIIa
OKpYTJICHUS, IPUKUIKA U OLEHKA pe3yJIbTaTa BhIYMCICHUN
Creniens ¢ menbiM mokazarenem. CtanmapTHas ¢popma 3anucu JeHCTBUTEILHOTO YHCIIA.
1.3 | MHcnonw3oBanue moaxonsmield (opmbl 3amucH ACHCTBUTENBHBIX YUCET JUIS PELICHHS
MPAKTHUYECKUX 3a7a4 U MPECTaBICHUS JaHHBIX
14 Apudmernueckuii KopeHb HaTypaibHOW creneHd. JleHcTBUS ¢ apupMeTHYeCKUMU
' KOPHSIMU HaTypaJIbHOM CTENEeHU
15 CuHyCc, KOCHMHYC U TaHT€HC 4YHUCIOBOTO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTAHI€HC YMCIIOBOTO apryMeHTa
2 VYpaBHEeHUS U HEpaBEHCTBA
2.1 | ToxknaecTBa U TOXIECTBEHHBIE PEOOPa3OBaAHUS
29 [IpeoOpa3zoBanre TPUTOHOMETPUIECKUX BhIpaKeHUH. OCHOBHBIEC TPUTOHOMETPHUUYECKHE
' (hopMyITbI
53 VYpaBHeHHe, KopeHb YypaBHeHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meroa
' WHTEPBAIIOB
2.4 | Pemenue nensix u IpoOHO-pAIIMOHABHBIX YPaBHEHUN U HEPABEHCTB
2.5 Pemenue nppannoHanbHbIX YPaBHEHUN U HEPABEHCTB
2.6 | PemeHne TPUTOHOMETPUIECKUX YPaBHEHHHA
57 [IpumeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3
' pa3IMYHBIX o0NacTel HAyKH U peaibHOM KU3HU
3 OyHKIMH U TpaPUKH
31 OyHkus, crnocodbl 3amanHus ¢QyHkuuu. ['paduk Qysxnum. Bzaumao oOpaTHbIe
' GyHKIMH
3.2 OOGnacte onpenencHUss W MHOXKECTBO 3HaueHW ¢yHkuuu. Hymu dyHkum.
' [IpomexyTku 3HAKOMOCTOAHCTBA. YETHBIE 1 HEUETHBIE (D YHKIIUU
3.3 CrenenHas GyHKIMS C HATypaJbHBIM M IIEJIBIM TTOKa3aTeneM. E€ cBolicTBa u rpaduk.




CoiicTBa 1 rpauk KOpHs N-0if CTENEeHU
3.4 Tpuronomerpuueckasi OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPUUECKUX (DYyHKIIHI
' YHCIIOBOT'O apryMeHTa
4 Havana marematudeckoro aHanmnsa
41 [TocnenoBarenbHOCTH, CIMOCOOBI  3aJaHMs  MocienoBaTelnbHOCTE. MOHOTOHHBIE
' MocCJIe10BaTEIbHOCTH
Apudmernueckass ¥ TreoMeTpuueckas mporpeccuu. beckoneuHo yObIBaromias
49 | TEOMETpUMYECKAT NPOIPECCHS. CymMa OecKOHEYHO YOBIBAIOIIEH TI'e€OMETPHUYECKOM
' nporpeccur. PopMyiia CIOXKHBIX NPOLEHTOB. lcnonp30BaHME NPOrpeECCHM UL
pellIeHns peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHo>kecTBa 1 JIOTHKA
MHokecTBO, omepanud Haja MHoxecTBaMu. Jluarpammbl Oiiniepa — BenHa.
5.1 | IlpumeHeHHe TEOPETUKO-MHOKECTBEHHOIO ammapara J[Uis ONHCaHUs peaJbHBIX
MIPOIIECCOB U SIBJICHUH, TP PEILICHUH 3a]a4 U3 APYTUX y4eOHBIX MTPEIMETOB
5.2 Ornpenenenue, TeopeMa, CIeACTBUE, 10KA3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT CO/Iep:KaAHUSA
1 Yucna 1 BBIYKCICHUS
11 Harypanbsuble u nensie yncia. [Ipu3Haku AeIMMOCTH LHEbIX YUCell
1.2 Crenensb ¢ palmoHaIbHBIM NTOKa3areneM. CBOHCTBA CTENEHH
1.3 Jlorapudm uncna. JlecATHIHbIC U HATYpAIbHBIC JIOTapUPMBI
2 VYpaBHEeHUS 1 HEPABEHCTBA
2.1 [IpeoOGpa3zoBaHne BEIpAKEHHH, COJEPKAIIUX JIOTAPH PMBI
2.2 [IpeoOGpa3zoBaHue BEIpAKEHUH, COJIEPKAIINX CTETICHU C PAllUOHATBHBIM ITOKa3aTeIeM
2.3 [TpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [Toka3aTenbHbIC YpaBHEHHS 1 HEPABEHCTBA
2.5 Jlorapugmuueckre ypaBHEHHUs] U HEPAaBEHCTBA
26 CucTeMbl TUHEHHBIX ypaBHEHUH. Pelienne npukiIaaHbIX 33/1a4 ¢ TOMOIIBIO CUCTEMBI
' JMHENWHBIX YPAaBHEHUN
2.7 CucreMbl U COBOKYITHOCTH PAallMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
28 [IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEeMAaTUYECKUX 3a/1a4
' U 3a71a4 U3 Pa3IMYHBIX 00JIacTel HAyKH U pealbHOM KU3HU
3 OyHKIMK U TpaduKH
Oyukuus. [lepuonuveckue ¢yHkuu. [IpoMeXKyTKH MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcumymMbl ¥ MUHUMYMBI GyHKOud. HauOombimee W HawMeHbIIee 3HAUCHHE
GYHKIMH Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue QyHKIINHI, UX CBOWCTBA U TpaduKu




3.3

[TokazarenbHas u norapupmudeckas GyHKINHU, UX CBOMCTBA U rpaduku

3.4 Hcnonp3zoBanue rpagukoB GyHKITUH 1S peIIeHHUs] YPaBHEHU U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIUH A HCCIEI0BAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIe BO3HHUKAIOT MPU PEHICHUHM 3a]ad4 U3 JAPYruX YyueOHBIX MpPEeIMETOB U
peanbHOM KU3HU
4 Hauana MaremaTnyeckoro aHanusa
4.1 HenpepsiBabie hyHKIIMH. MeTO HHTEPBAJIOB I PEIICHUS HEPABEHCTB
4.2 [TpousBoanas ¢hyakuun. ['eoMmerpudeckuii U PU3NUECKUN CMBICT ITPOU3BOTHON
43 [TpousBoanbie s1eMEeHTApHBIX (YHKIUH. DOpMyIbl HAXOXKIACHHUS MPOU3BOIHON
' CYMMBI, TPOU3BEACHUS W YACTHOTO () yHKITHI
[IpuMeHneHre NPOM3BOJHOM K HCCIEAOBAaHUIO (YHKIIMA HAa MOHOTOHHOCTH H
4.4 dKCTpeMyMbl. HaxoxeHne HauOOJbIIero U HAUMEHBIIEro 3HadeHHs] (yHKIHH Ha
OTpe3Ke
[TpuMmeHeHre TPOU3BOAHON 71l HAXOXKIEHUSI HAMIIYyUIIero PEHICHHs B MPUKIAIHBIX
4.5 3aayax, JUIA  ONpEIEeTeHUss CKOPOCTH Tpolecca, 3agaHHOro (opMynod wim
rpaduKoM
4.6 [TepBoobpa3znas. Tabnuia nepBooOpa3HBIX
4.7 WuTerpan, ero reomeTpudeckuil U ¢pu3nyeckuil cmbici. Beruncienue nHTerpaia mno

dopmyne Heiorona — JleitOania




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
INPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

Kon IIpoBepsiemble TpeOGOBaHUS K PEAMETHBIM Pe3yJbTATAM O0CBOCHHA
MpoBepsieMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpPaMMbl CPeIHEro 0011ero
TpeGoBaHust o0pa3oBaHus

Bnagenue wmeromamMu J10Ka3aTenbCTB, aJrOPUTMAaMH pEIICHUs 3ajad;
yMmeHue GOpMyIUpOBaTH U ONEPUPOBATH TMOHSATUSMU: OMpEeNIeHuUE,
akcuoMa, TeopeMa, CIEACTBHE, CBOMCTBO, MpPHU3HAK, J0KAa3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKU; MPUMEHSTh MX; YMEHHE (OPMYINPOBATH
o0paTHOE W MPOTHBOIOIOKHOE YTBEP)KIEHHUE, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOA MaTeMaTHYeCKOH WHIYKIIHH,
MIPOBOJIUTH J10KA3aTEIbHBIE PACCYKIACHUS MPU PELICHUH 33]1a4, OLICHUBATh
1 JIOTUYECKYI0  IIPABUIIBHOCTb  PACCYXKICHUN; yMEHHE OIEpHUpPOBATH
MOHATHUAMU. MHOXKCECTBO, IMOJMHOXECTBO, OIICpallMd HaJl MHOXKCCTBAMU,
YMEHHE UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar  Ajs
OINMCAHMS PEAJbHBIX MPOLIECCOB U ABJICHUI U MPHU PELICHUU 33/1a4, B TOM
YUCJIC U3 APpYIrux y‘-Ie6HbIX npeaAMETOB; YMCHUC OINICPUPOBATH ITOHATUAMMU
rpad, cBs3HBINA rpad, AepeBo, UK, rpad Ha MIOCKOCTH;, YMEHHE 3a1aBaTh
U OMHUCHIBaTh Tpadbl pa3NIuYHBIMU CIOCOOAMU; MCIIONB30BATh Irpadbl MpH

pelICHUN 3a1a4

VYMeHHe ONepupoBaTh MOHITHUSAMH: HATYpaJbHOE YHCIO, IEJI0€ YHCIIO,
CTEIEHb C LENbIM MOKa3aTeieM, KOPEeHb HaTypaJbHOM CTENCHHU, CTEIICHD C
pallMOHAJIBHBIM ITOKAa3aTCIIEM, CTCICHBL C Hef/'ICTBHTCHBHBIM IIOKa3arciieM,
Jorapu(M dYuClia, CHHYC, KOCHHYC M TaHTE€HC IPOU3BOJILHOTO YHCIIA,
OCTaTOK IO MOJYJI0, PAIMOHAIBHOE YHCJIO, HPPAIMOHATIBHOE YHCIIO,
MHOXKECTBA HATypaJIbHbBIX, IEIbIX, PAIUOHAIBHBIX, JCHCTBUTEIBHBIX
2 qHCell; YMEHHE HCIIOIh30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIIUN 001U
JCeTUTeh W HaWMEHbIee oOIlee KpaTHoe, airoput™M EBkiuaa mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMHU MO3UIIMOHHBIMUA CHCTEMaMHU
CUHCIICHHUS; YMCHHUE BBITIOJIHATH BHIUMCICHUE 3HAYCHUH U ITPe0oOpa3oBaHHsI
BBIPOKEHUI CO CTEMEeHSIMH M JiorapudmMamu, mpeodpazoBaHus IPOOHO-
palrOHAJIBHBIX BI)Ipa)KCHI/If/'I; YMCHHC OIICPpHUPOBATH IIOHATUAMMU

IOCJICa0BAaTCIBHOCTD, apI/I(bMeTI/ILIeCKaSI noporpeccusa, reoMETpHUICCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIas TI'€OMETpPHUECKas IpOorpeccus;
YMEHHUE 33/1aBaTh IOCIEAOBAaTEIbHOCTH, B TOM 4YHCIE C IIOMOUIBIO
PEKYpPEHTHBIX (POPMYN; YMEHHUE ONEpUPOBATh MOHATHUAMH: KOMILIEKCHOE
YHUCIIO0, CONPSDKEHHBIE KOMILJIEKCHBIE 4YHCIA, MOJAYJIb U apryMEHT
KOMIUIEKCHOIO ~ 4Mcia,  (opMa  3amUCH  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TpPUTOHOMETpUYECKas U airedOpanyeckas); YMETb
MPOU3BOANTH apU(PMeTHUYECKHe NEHCTBUS € KOMIUIEKCHBIMHM YHCIaMHU;
IPUBONUTH MPUMEPHI MCIIOIb30BaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUpOBaTh
NOHATUAMM:  MaTpuna 2x2 wu  3x3, OnpenenuTeNlb  MaTpHIIb,

reom eTpI/I‘-IGCKI/Iﬁ CMBICJI OITPCACIIUTCIIA

YMeHHue ornepupoBaTh MOHIATHSIMH: pPalUOHAIBHBIE, HpPpalOHANbHBIE,
MOKa3aTeNbHbIE, CTENEHHBIC, IOrapu(MHUUYECKHe, TPUTOHOMETPUUYECKUE
YpaBHEHUsT ¥ HEPABEHCTBA, WX CHUCTEMbI; YyMEHHE ONEPHUPOBATH
MOHATUSMU: TOXKJECTBO, TOXKIIECTBEHHOE TpeoOpa3oBaHUE, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMa YypaBHEHUN W HEPaBEHCTB, PaBHOCHIILHOCTb
yYpaBHEHUH, HEPABEHCTB U CHCTEM; YMEHHUE peliarb ypaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C IOMOIMIbIO PAa3IUYHBIX MPUEMOB; peIIaTh
ypaBHEHUs, HEPAaBEHCTBA M CHCTEMBl C T[apaMeTpPOM; NPUMEHSTH
ypaBHEHHUS, HEPABEHCTBA, MX CHCTEMbI JUIS PEHICHUS MaTeMaTHUYECKUX

3aa4 1 3a1a4 U3 Pa3JIMIHbIX obnacrei HAaYKH U peaHLHOﬁ KHU3HHU

YMeHue onepupoBaTh MOHATHAMHU: (QYHKUMS, YETHOCTh (QYHKLUHU,
NEPUOIUYHOCTh (DYHKIMHM, OTrPAaHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTh
byHKIMHU, KCTpeMyM (YHKIMH, HauOolbllee ¥ HaNMEHBIIee 3HAYCHUS
(GyHKIMU Ha TPOMEXYTKE, HETpepbIBHAs (YHKIHSA, aCHMITOTHI rpaduka
GbyHKIMU, TepBas M BTOpas MPOU3BOAHAS (YHKIMH, T€OMETPUUYECKHH U
¢u3nyeckuif  CMBICI MPOU3BOAHOM, MepBooOpa3Has, ONpeaAeIEHHbIH
MHTETpaj, YMEHHME HaXOAWUTh ACHUMITOTHI rpaduka (QYyHKIUH; yMEHHE
BBIUUCIIATH  MPOM3BOJHBIE  CYMMBI, HPOHM3BEACHHUS, YacTHOIO H
KOMIO3UIMK (YHKLIMH, HAaXOIUTh ypaBHEHHME KacaTeJbHOW K rpaduky
(GyHKLIMU; YMEHHE HaxXOJUTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIMIA;
YMEHHE HCIONb30BaTh MPOU3BOIHYIO Ul HCCIEAOBaHMUS (DYHKIIMIA,
HaXOIUTh HAWOOJNbIIME W HAaUMEHbBIINE 3HAueHUS (YHKIMIA; CTPOUTH
rpadMKd MHOTOYIEHOB C MCIOJIb30BAHMEM alapara MaTeMaTHYecKOro
aHajaM3a; NPUMEHATHh IPOU3BOAHYIO JJIsI HAXOXKICHHUS HAWITY4dlIEero
pelieHusl B MPUKIAAHBIX, B TOM 4YHCIE COLHUATbHO-SKOHOMHUYECKUX U

bu3nUecKuX 3a7adax; HaXOAUTh IUIOMAIH U 00BEMBI (PUTYp C ITOMOIIBIO




HHTCrpaia, HNpUBOAUTL HNPUMEPbI MATCMATHYCCKOIO MOICIUPOBAHHA C

noMoIbio tuddepeHuanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATUAMU: TpapuK YHKIHH, oOpaTHas (yHKIIHS,
KOMITO3UIMS (DYHKIMHA, JuHEHHas ¢QYyHKIUSA, KBaJapaTU4Has (QyHKIuS,
pannvoHanmbHAas (DYHKIUS, CTENeHHas (QYHKIHUS, TPUTOHOMETPHUECKUE
byHKIIMA, OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIMHU, TMOKa3aTelbHas M
norapupmuueckasl (QYHKIHUW; YMEHUE CTPOUTh TpapuKH H3YyYEHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHuss  rpadukoB  QyHKIUA,
MCTIONB30BaTh IpaUKH Ui U3YyUEHHs MPOIECCOB M 3aBUCHMOCTEH, MpH
pelIeHHH 3a7a4d U3 JPYTHX YYeOHBIX NPEJIMETOB M 3a1ad W3 pealbHOM
KM3HH, BBIPOKATh (OPMYJIAMH 3aBHCHUMOCTH MEXIY BEIUYNHAMH;
UCIOJIBb30BaTh CBOMCTBAa M rpaduku (QyHKIUMH Ui pelieHusl ypaBHEHMH,
HEPaBEHCTB M 3a/a4 C MapaMeTpamu;, H300paxaTb Ha KOOPIUHATHOM

IIJIOCKOCTH MHOXECTBA PEIICHUI YPaBHEHH, HEPABEHCTB U UX CHCTEM

VYMmenue peiiaTb TCKCTOBBIC 3ada4W pa3HbIX THUIIOB (B TOM 4YHUCJIIC Ha
MMPOLCHTBI, A0JIW W YaCTH, Ha ABHIKCHUC, pa60Ty, CTOMMOCTb TOBapOB H
yCIIyr, HaJIOru, 3aJia4v H3 o0tacTu YIIpaBJIICHHUA JIMYHBIMH U CEeMEHHBIMU
(bHHchaMPI); COCTaBJIAITh BBIPAKCHHUA, YPABHCHUSA, HCPABCHCTBA M HX
CUCTCMbI IIO YCJIOBHUIO 3aJa4u, HCCICIOBATH IMOJIYYCHHOC PCHICHUC U
OLICHHUBATHh HpaBI[OHOHO6HOCTI) PE3YyJbTAaTOB; YMCHHUC MOACIUPOBATH
pC€aIbHBIC CHUTyallUM Ha s3bIKC MATCMAaTHUKH, COCTaBJISATH BBIPAXKCHUA,
YpaBHCHUA, HCPABCHCTBA U UX CUCTCMEI 110 YCJIIOBUIO 3a/1a4, UCCIICA0OBATDH
MOCTPOCHHBIC MOACIN C HCITIOJIB30BAHHUEM arrapara aJII‘GGPBI,

MHTEPIPETUPOBATH MTOJTYYEHHBIA PE3yIbTaT

YMeHue onepupoBarh MOHATUSMHU: CpelHee apu(pMeTHUecKoe, MeaHuaHa,
HanOoJbIlIee ¥ HAMMEHbIIICE 3HAUCHHS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIOBOr0 Habopa; yMEHHE HU3BJIEKAaTh, MHTEPIPETUPOBATH
nH(pOopMaIuIo, MPEACTaBICHHYIO B Ta0NHIlaxX, HA AUAarpaMMax, rpadpukax,
OTPAKAIOIYIO CBOMCTBA PEAIIbHBIX IPOLIECCOB U SIBJICHUM; NPEACTABIATh
MHPOPMALIMIO C TOMOIIBI0 TaOMWII W JAMarpamMM; HCCIEJ0BaTh
CTaTUCTUYECKHE JaHHbIE, B TOM 4YHCIE€ C MPUMEHEHHEM TIpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; Ipa)UyecKu MCCIIEI0BATh COBMECTHBIE

HAOJI0IEHUS C TOMOILBIO AUArpaMM PacCeUBaHUs U TMHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHATHUAMM: CIYYalHBIA ONBIT M CIydailHOe

C06BITI/IG, BCPOATHOCTDH CJ'Iy‘IElfIHOl"O C06I>ITI/I${; YMCHHUC BbIYUCIIATH




BEPOSITHOCTh C HCIHOJB30BAHWEM TIpaUUECKUX METOJO0B; HPUMEHSIThH
(bopMyNBl CIOXKEHUS W YMHOXEHHS BEpOSTHOCTEH, (hopMyny MOIHOM
BeposATHOCTH, popMmyny bepHymiu, komOuHaTOpHBIE (aKThl U (OPMYIIBL;
OLICHMBATh BEPOATHOCTH pEaIbHBIX COOBITHH; YMEHHME OIEepHUpOBaTh
NOHATUAMU: CllydaiiHas BEJIMYMHA, paclIpelelieHUe BEPOSITHOCTEM,
MaTeEMaTHYECKOEe O)XXHMJaHUE, IUCHEpCUs M CTaHJApPTHOE OTKJIOHEHUE
CIIy4ailHOH  BENMYMHBI, (YHKIWUU pACIPENENCHUS W  IUIOTHOCTH
PaBHOMEPHOI'0, MOKA3aTEILHOTO U HOPMAJILHOT'O pacIipe/ieNieHH; yMeHue
UCIOJIb30BaTh CBOWCTBA M3YUYEHHBIX PACIpPEEIICHUN Ul PEIICHUs 3a1ad;
3HAaKOMCTBO C TIOHSITHSIMU: 3aKOH OOJBIINX YMCEN, METO/AbI BHIOOPOYHBIX
UCCIIEIOBAaHUM; yYMEHUE TMPUBOAUTH TPUMEPHI MPOSBICHUS 3aKOHA
OONMBIIMX 4YMCET B INPHUPOIHBIX U OOLIECTBEHHBIX SBJICHUAX; YMEHHE
OIEpPUPOBATh MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YHMCIO COYETaHH,
YUCIO  TEepecTaHoBOK; OuHOM  HbIOTOHa;  yMeHHE  NPHUMEHATh
KOMOMHATOpHBIE (PAKTHI U PACCYKACHUS UISI PEIICHUs 3a]ad; OICHWBATh
BEPOSTHOCTH PEAIbHBIX COOBITHI; COCTAaBJIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH NOTYYEHHBIH Pe3ybTaT

YMeHue onepupoBaTh MOHATHSMH: TOYKA, TMpsAMas, TUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, JyY, BEIHMUMHA YIJa, IUIOCKUIA Yroi, ABYTPaHHBIHI
yroqi, TPEXTPaHHbIN Yroj, CKpelUBaIoIuecs NpsaMble, MapalieIbHOCTh U
MEePIEHANKYISPHOCTh TPSIMBIX U IUIOCKOCTEH, YroJll MEXIy MPsSMbIMU,
Yroa MeEXAy TpsSMOM M TUIOCKOCTBIO, Yrojll MEXKIy IUIOCKOCTSIMU,
paccTosHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHHUE MEXIY NpPSIMBIMHU,
PAcCTOSIHUE MEXIY IJIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh MPU PEIICHUU
3aa4 U3y4deHHbIC (DAKTBl U TEOPEMBI IJIAHUMETPUHU; YMEHUE OIICHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIEro MHpa; CTPOUTh MaTeMaTHYECKUE
MOJIEIM C TOMOIIBIO TE€OMETPUYECKUX TOHATUH M BEIUYHH, pelaTh

CBA3aHHLIC C HUMH MIPAKTUYCCKUEC 3a1a1U
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YMeHue ornepupoBaTh MOHATHSAMHU: IUIOMATL (PUTYPBI, 00BEM (QHUTYDHI,
MHOTOTPaHHHK, TMPaBUIBHBIA MHOTOTPAaHHUK, CEYEHHE MHOTOTPaHHHKA,
KyO, mapajienenurnesl, Opu3Ma, NOHpamMuiaa, (Urypa M TOBEPXHOCTb
BpalleHus, MWINHAP, KOHYC, miap, cdepa, miomans cdepsl, IUIOMATb
MOBEPXHOCTH THPAMUJIbI, TPHU3MBI, KOHYycCa, IWIHHIpPA, 00BEM KyOa,
NPSIMOYTOJIBHOTO ~ MapaJuleyeNuIe/ia, MMHPaMHJIbI, TPU3MBI, LHWIHHIPA,
KOHYCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEUCHHs KOHYca M LMJIMHIPA,

napajijiCJibHbIE OCHM HWJIKM OCHOBAHWIO, CCYCHHUC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cqeppl, IWIMHApPA, KOHYCa; YMEHHE CTPOMTb CEueHHUE
MHOTOrpaHHHMKA, M300pakaTb MHOTOIPAaHHHUKH, (UTYPHl U TOBEPXHOCTH
BpaLIEHUs, UX CEYEHUs, B TOM YHCIIE C TIOMOLIBIO JIEKTPOHHBIX CPEJACTB;
YMEHHE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (DUTYp, CaMOCTOSTENbHO
bopmynupoBaTh onpeAesaeHus U3ydyaeMbIX QUryp, BbIABUTaTh THIIOTE3bI O
CBOMCTBaX M NPU3HAKAX T'€OMETPUYECKHX (UTYp, OOOCHOBBIBATH WIIH
ONpoBepraTb MX; YMEHHE NPOBOIUTH Kiaccupukamuio Quryp 1o
pasIMYHBIM TMPU3HAKaM, BBIIOJIHATH HEOOXOAWMBIE OMOJHUTEIbHBIE

MIOCTPOEHUS
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VYMeHHe omepupoBaTh IOHATHSMHU: JBWXKCGHHE B  IIPOCTPAHCTBE,
napauleNbHBIA TEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, IpeoOpa3oBaHue IMON00US, TMOJO0HBIE (UTYpBI, YyMEHHE
pacrio3HaBaTh paBHbIE U TMONOOHBIE (QUIYpHl, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIB30BaTh T€OMETPUIECKIE OTHOUICHHUS TTPH
peUIeHUH 3ajady; HAaXOJUTh T'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YrOJ,
IO/, 00BbEM) MPHU PELICHUH 33734 U3 IPYTUX Y4eOHBIX MPEIMETOB U
U3 peajbHON JKW3HM;, YMEHHE BBIYUCISATH T€OMETPHUUECKHE BETUYHUHBI
(wmHA, yrom, mIOHmIaAb, OOBEM, IUIOMIAh IHOBEPXHOCTH), HCIOJB3YS
U3y4deHHBbIC (QOPMYJIBI M METOJBI, B TOM YHCJE: IJIOMAAb MTOBEPXHOCTH
NUpPaMUJIBI, MIPU3MBI, KOHYCa, IMJIMHJIpPA, IUIOMAab chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  MapajUleNienuIieia, MHPaMUIbI, TPHU3MBI, LIIMHJPA,

KOHYCa, I1apa; yMEHHE HaXOAUTh OTHOIIIEHUE 00BbEMOB TTOI0OHBIX (hHUTyp
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YMeHue onepupoBarh MOHATHUSMHU: NPSAMOYTOJbHAs CUCTEMAa KOOPJIMHAT,
BEKTOp, KOOPJAMHATBl TOYKH, KOOPJAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOpAa Ha YHUCIIO, DPA3JIOKEHHE BeKTopa Mo Oa3ucy,
CKaJSIPHOE IIPOU3BENIEHUE, BEKTOPHOE IPOU3BENEHUE, YIroI MEXKIY
BEKTOpPAMH; YMEHHE HCIIONb30BaTh BEKTOPHBI U KOOPAWHATHBIM METOJ

A pEIICHUA TCOMETPUUCCKHUX 3aJlad U 3aaa4 APYyrux y‘Ie6HI)IX npeamMcToOB
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YMmeHue BeIOMpaTh NOAXOIAIINA METOA JJIsl PEIICHUS 3aaui; TOHUMaHUe
3HAYUMOCTH MATEMATUKH B HM3YyYCHHH TPUPOTHBIX W OOIIECTBEHHBIX
MPOLIECCOB U SIBICHUN; YMEHHE pacro3HaBaTh MPOSBIECHHUE 3aKOHOB
MaTeMaTHKH B MUCKYCCTBE, YMEHUE NMPUBOAUTH MPUMEPHI MATEMATUYECKUX

OTKPBITUN POCCUMCKOM U MUPOBOM MaTEMaTUYECKON HAYKU




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D

IO MATEMATHKE
Kon ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BIYUCTIEHUS
1.1 Hatypanbnble u niensie uncna. [lpusHaku AeIMMOCTH LENbIX YHCel
12 Panuonaneupie ymucna. OOBIKHOBEHHBIE U JECATUYHBIE JpPOOH, TPOILICHTHI,
' OeCcKOHEYHbIE TIepUOIUYECKUe APOOHU
13 Apudmernueckuii KOpeHb HaTypalbHOW cTeneHH. J[eHCTBUS ¢ apupMEeTHIeCKUMHU
' KOPHSIMU HaTypaJIbHOU CTEIIEHU
14 Crenenb c 1enbiM nmokasaresneM. CTeneHp ¢ palMoHaIbHBIM TToKa3aTeneM. CBoicTBa
' CTEIeHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTAHTEHC YMCIOBOT0 apryMeHTa
1.6 Jlorapudm uncna. JlecsTHuHbIe U HaTYpaJIbHBIE JIOTapU(BMbI
JeiictButenbHbie  yucna. Apudmerndyeckue onepanuu ¢ JIeHCTBUTEILHBIMU
1.7 gucnamu. [IpubnukEHHbIC BRIYUCICHUS, TPAaBUIa OKPYIJICHHS, TIPUKHUIKA U OIICHKA
pe3yJibTara BEIYMCIEHUM
1.8 [IpeoOpa3zoBanue BhIpaKEeHUI
1.9 KomrmnexcHplie uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 [enbie 1 1poOHO-paliMOHATBHBIC YPAaBHCHHS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHUS
24 [TokazaTenbHbIC U TOrapuPMUUECKUE YPABHEHUS
2.5 Lenble 1 1poOHO-paliiOHAIbHBIE HEPABEHCTBA
2.6 HppannonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TOrapupMUUEcKre HEPaBEeHCTBA
2.8 Tpuronomerpuueckne HepaBeHCTBA
2.9 CucremMbl U COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 YpaBHEeHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuiia cuCTeMbl JTMHEHHBIX ypaBHEHHA. OTpeieInTeb MaTPHUIIHI
3 OyHKIMUU U TpaduKu




OyHKIMs, crnocodbl 3amaHus QyHkuuu. I'padux ¢ynkuuu. B3anmuo obpaTHble

3 ¢ynkuuu. YétHele 1 Heu€THbIe pyHKuMU. [lepuoanueckue GyHKIMH
OOnacte ompeneneHUs] W MHOXKECTBO 3HaueHWH QyHKimuu. Hymn QyHKImm.
3.2 [IpomexyTkun  3HaKONOCTOSHCTBA. [IpoMeXyTkM  MOHOTOHHOCTH  (YHKIUH.
' MaxkcumMymMbl U MUHUMYMBI (QyHKIuH. HamOonbimee W HawMeHbIIEe 3HAYCHHE
(YyHKIIMM Ha IPOMEKYTKE
33 CreneHHass (QyHKUUS C HaTypajbHbIM M LeNbIM Moka3ateneMm. EE cBoiictBa u
' rpaduk. CBolicTBa u rpaduk KOpHs N-0i CTEHEHH
3.4 Tpuronomerpuueckue QyHKINH, UX CBOMCTBA U IpapUKU
3.5 [MokazatenbHas u norapumMudeckas QyHKIUHU, MX CBOWCTBA U rpaduKu
16 Toukm paspeiBa. AcumnTorel TpadukoB GyHkiuid. CpolicTBa  (QYHKIUH,
' HENpEepbIBHBIX HA OTPE3Ke
3.7 ITocie qoBaTeNBHOCTH, CIIOCOOBI 3a4aHUs ITOCIEN0BATEILHOCTEH
3.8 Apudmerrnueckas 1 reomeTpuueckas nporpeccur. @opmyia CI0KHBIX POLIEHTOB
4 Hauana maremarnueckoro anaimsa
4.1 [IpousBonnast pynkiuu. [Ipon3BonHbIE 3IEMEHTAPHBIX (QYHKINUN
[IpuMmeHeHHe NPOU3BOAHOW K HCCIEIOBaHMIO (GYHKUMH Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxaeHne HauOonbIIero 1 HaMMEHBIIEro 3HaYeHus (YHKLIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MuTerpan
5 MHoxecTBa U JOrHKa
5.1 MHokecTBO, olepali HaJ MHOXecTBaMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTD U cTaTuCTHKA
6.1 OmnwucarenbHas CTaTUCTUKA
6.2 BeposatHocTb
6.3 Kombunatopuka
7 I'eomeTpust
7.1 @urypsl Ha IIJIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHHKH
7.4 Tena 1 MOBEPXHOCTU BpalCHUS
7.5 Koopaunats!l 1 BEKTOpPEI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
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OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA
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