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MNOSICHUTEJILHAS 3ATTNCKA

Vue6upiii Kype «Anrebpa ¥ Hadajla MaTeMaTHIECKOro aHanu3ay ABIACTCA omHuM u3 Haubolee
3HAYMMBIX B IIPOrpaMMe CpeHero obmero oOpa3oBaHHs, IIOCKOJIBKY, C 0JIHOHM CTOPOHEI, OH ObecreynBaeT
MHCTPYMEHTAIBHYIO 0a3y AJid M3y4eHHI BCEX ECTECTBCHHO-HAYHHBIX KypcoB, a C Jpyroi CTOpPOHBI,
(hopMHpYET JOrHUYECKOEe ¥ a0CTPAKTHOE MBIIIICHHE 06yJaroImxcs Ha YPOBHE, HEOOXOAUMOM JUIs OCBOCHHA
uHpOPMATUKY, OOINECTBO3HAHMS, MCTOPHH, CIOBECHOCTH H ApYrHX OUCLUHMIUIMH. B pamkax IaHHOIO
yge6HOro Kypca 0OOydaromHecs OBJIAIACBAIOT yHHBEPCAILHBIM S3BIKOM COBPEMEHHOH HayKH, KOTOpas
(GopMymHpYeT CBOH JOCTHIKCHHS B Maremarnyeckoit gopme.

VueGHBIH Kypc anre0psl ¥ Hadal MareMaTHYeCKOro aHaimsa 3aKia/ibBacT OCHOBY AJS YCHEIIHOIrO
OBJIA/ICHHS 3aKOHAMM (U3UKH, XMMHH, OHOIOIHH, IOHMMAHAA OCHOBHBIX TeHICHIMH Pa3BHTHS S3KOHOMHUKH
U OOIIECTBEHHOM JKH3HHM, IMO3BOIIET OPUCHTHPOBATHCA B COBPEMEHHAIX IU(POBBIX ¥ KOMIIBIOTEPHBIX
TeXHOJIOIUSX, YBEPEHHO HCIIOMb30BaTh HX /UL JalbHEHIIETO o6pa3oBaHus U B [IOBCEJHEBHOM Xu3HU. B TO
JKe BpeMs OBlaZeHHe abCTPAKTHHIME M JIOTHYECKH CTPOrHMH KOHCTPYKIHAMH anreOpel H MATEMaTHYECKOr0
aHATM3a pa3BUBACT YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, 060CHOBBIBaTh MCTHHHOCTB, [I0Ka3bIBaTh
YTBEp)KJEHHS C TOMOLIBI0 HHIYKIMH M PacCyiKnarh NeMlyKTHBHO, HCIIONB30BaTh 0000IIEHHE H
KOHKpETH3aI|I0, a0CTparnpoBaHue U aHAJIOTHIO, (opMEpYET KPEaTHBHOE ¥ KPUTHUECKOE MBIIUICHHE.

B xoze m3ydenus ydeGHoro kypca «Anrebpa M Hauana MareMaTHHECKOro aHaimsar oOyuaromnuecs
[IOJIy4ar0T HOBBIA ONBIT PEMIEHHA NPHKIAQHBIX 3a/@4, CaMOCTOATEIBHOTO MIOCTPOEHUsS MATEMATHYECKUX
MojeNeil peaNbHBIX CHTYalWi, HHTEPHIPETalud MOIy4CHHBIX pelleHuH, 3HAKOMATCS C IpUMepamu
MaTeMaTHYECKHX 3aKOHOMEpPHOCTEl B IPUpOJIE, HayKe H HMCKYCCTBE, C BBIIAIOIIHMHCA MaTeMaTHIeCKUMH
OTKPBITHSMH M HX aBTOpPaMHU.

VueGHBIH Kype 06/1afaeT 3HaYMTEIbHBIM BOCITHTATE/IbHEIM MOTCHIAAIOM, KOTOPBI} peanu3yeTrcs Kak
yepe3 ydeOHBI Marepual, criocoOCTBYIOIME (POPMUPOBAHMIO HAYYHOTO MHMPOBO33PEHHA, TaK H HEPE3
cnemméuky ydueGHON HesTenBHOCTH, Tpebylomew POJIOJDKUTEBHON — KOHIEHTPAIMK — BHUMAHHA,
CAMOCTOSTETLHOCTH, aKKYPATHOCTH M OTBETCTBEHHOCTH 32 [I0/y4eHHBIH Pe3y/IbTar.

B OCHOBE METONMKA OOyueHHMs anrebpe M HadalaMm MaTeMaTHYecKoro aHamusa JIeHHT
NeATENbHOCTHBIA IPUHIMI 00yJeHHUS.

B crpykType yueGHoro kypca «Anrebpa u Hauana MaTeMaTHueckoro aHanm3a» BBIICIICHBI
CTIe/IYIOIHE CO/IepIKATeNbHO-METOMHIECKHE JIHHAMN: «UHucma M BBEMMCIACHHAY, «OYHKIMH H Tpadukmy,
«YpaBHeHHS M HEPABCHCTBAY, «Hauana Maremarmyeckoro asammsay», «MHOMKeCTBA M JIOTHKAY. Bcee
OCHOBHBIE COIEPKATENBHO-METOMUYECKUE JIMHUYM H3YHaloTCs Ha HPOTSKEHWH JBYX JICT oOydeHus Ha
ypoBHE cpenHero obmero o6pa3oBaHMs, SCTECTBEHHO JOMOJHAL APYT Apyra ¥ MOCTENEHHO HACHINAACH
HOBBIMH TEMaMHM M paszienaMi. JIaHHEIA yueOHBIH KypC SBIACTCA HHTCIPATHBHBIM, HOCKOIBKY o0beuHAET
B cebe COIEpKaHME HECKOJBKAX MATeMaTHYeCKHX [IHCLHIUIMH, TaKuX Kak anreGpa, TPHTOHOMETPHS,
MaTeMaTHUECKMil aHaIu3, TEOpHsS MHOXKECTB, MaTeMaTHYecKasd JOruka M JIpyrHe. [To mepe TOro Kax
obydaromuecs OBNajieBAlOT BCE GoJee IHPOKMM MATEMATHYCCKHM alliapatoM, ¥ HHX II0CIEA0BATEIEHO
hopMHpyeTCs U COBEPIICHCTBYETCS YMEHHE CTPOMTH MATEMATHHECKYl0 MOZCIR peasbHOW CHTYyallWHy,
IPUMEHSTH 3HAHWS, IOJYYCHHBIE IPH H3YHCHHH yueGHOro Kypca, s pelieHHs CaMOCTOSTENBHO
chopMyTHPOBAHHOM MaTeMaTHYECKOH 3a1a4H, & 3aTCM HHTCPIPETHPOBATh CBOM OTBET.

CozeprKaTensHO-METOMYIECKas THHAsL «THCa U BEMMACIICHHA) 3aBEPIIAcT popmMHpOBaHHE HABBIKOB
MCIIONB30BAHAA JEHCTBHTENBHBIX 9HCEI, KOTOpoe OBUIO HAyaTo Ha ypPOBHE OCHOBHOTO o6mero
obpasopanus. Ha ypoBHE cpejHero obmiero obpazoBanusi 0cob0e BHAMAHHE Y/ICIACTCA (hOpMUPOBAHHIO
HaBBIKOB DALMOHANBHBIX BBIUMCICHHH, BIIIOYAIOMHUX B ceBs MCIONB30BAHME PA3IMIHBIX (OPM 3aIHCH
ypcia, YMEHHE JeaTh NPHKUOKY, BBITOMHATE NPUOMIDKEHHBIC BBHIMUCIICHUA, OICHUBATE YUCJIOBBIE
BRIp@KEHHMs, paboTaTh C MATEMaTHYECKMMHA KOHCTaHTAMH. 3HaKkoMble OOYYarOIIMMCS MHOMKECTBA
HATYPANBHBIX, IIENBIX, PAMOHATBHEIX H ACHCTBHTENBHBIX YACET AOTOMHAOTCA MHOKCCTEOM KOMILTEKCHBIX
grcen. B KaKIOM M3 3THX MHOXECTB PACCMATPUBAIOTCS CBOHCTBEHHBIC EMY cnennduygecKkre 3a1adu |
Onepal|y: JeleHHe HAIeNIo, ONePHPOBAHKE OCTATKAMHM HA MHOXKECTBE IEJBIX HHCEI, ocobble CBOMCTBA
PALMOHATBHEIX H MpPpPAalMOHAIBHBIX HHCE, apu(METHYECKHE OTCPallih, 4 TAKKe H3BJICHCHHS KOPHA
HATYPAIBHOM CTENeHW HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI. brarojaps nocneioBaTebHOMYy PacIIHPEHHIO
Kpyra MCHOMb3yeMbIX YHCEI H 3HAKOMCTBY ¢ BO3MOXKHOCTSMH HX IPHMEHEHHUS UL PEICHIA pa3IM4HBIX
3ayaq OPMHUPYETCS IIPEICTABIEHHE O SAUHCTBE MATEMATHKH KaK HAyKH H €8 poNM B IIOCTPOEHHH MOZeNeH
peansHOro MUPA, IMHPOKO HCMOJIB3YIOTCs 0000IIEeHHE i KOHKPETH3aIHA.

Jluans «YpaBHeHHS M HEPABEHCTBA» pealu3yeTcs Ha TPOTSKCHHH BCETO oby4eHusi Ha YPOBHE
cpenHero obmero o6pa3oBaHMs, MOCKONBKY B KQXKAOM pasjene ITporpaMMBl TIpeyCMOTPEHO PEIIECHUE
COOTBETCTBYIOIIAX 3a7ad. B pesyabTate 0Oydaromiuecs OBJa/IBAlOT PA3HIHBIMA METOAAMH pelLeHHs



PallMOHAIBHBIX, ~HMPPAUMOHANBHBIX, IOKA3aTENBHBIX, JOTAPU(PMUYECKHX M  TPHUTOHOMETPHYECKHX
YPaBHEHHH, HEPABEHCTB ¥ CHCTEM, & TAKKE 3a/at, COJePIKAIIUX HapaMeTpsl. [1oTyqeHHEe YMEHHS MAPOKO
HMCTIOJNIB3YFOTCS TIPH HCCIEI0BAHUY (YHKIHH ¢ MOMOMIBIO IPOH3BOAHOMH, [IPH PelIeHHH PHKIaHBIX 38/a4 |
337124 Ha HaXOXICHHE HAWOONBIINX W HAMMEHBIUNX 3HAYeHHH (yHKuuu. J[aHHAA cOMepIKATeIbHAS JINHHAS
BKJIIOUAET B cebs Takke (GOPMHpOBAHHE YMEHHH BBUIONHATH Pacu€Tsl M0 (opMydaMm, MpeoGpa3OBaHus
PALHOHATEHEIX, HPPAIHOHATBHBIX M TPUTOHOMETPUYECKAX BEIPAKEHHH, & TAKKe BRIPAXKEHHI, COEpIKAIIHX
CTCNeHH M Jorapu(mel. Braromaps m3ydeHHIO anreGpamyeckoro MaTepuaga IPOHCXOMHT NalbHeInee
Pa3sBUTHE AITOPUTMUYECKOTO ¥ abCTPAKTHOrO MBIIUICHHSA OOydaroumxcs, (GOPMHPYIOTCS HABBIKY
ACNYKTHBHBIX PAacCyXICHHH, pabOThI C CHMBONBHBIMH (HOpMamu, IpeiCTABICHHS 3aKOHOMEpPHOCTeH
3aBHCAMOCTEH B BHJIC PAaBCHCTB W HEpaBeHCTB. AjreOpa mpejsaraer 3hdeKTHBHbIE HHCTPYMEHTBI IS
PCIICHHUS MPaKTHYECKUX ¥ €CTECTBEHHO-HAYIHBIX 3a]1a4, HATJLLIHO IEMOHCTPHPYET CBOH BO3MOIXKHOCTH KaK
A3BIKA HAYKH.

ConepxarensHo-MeTondecKas TuHHS «DYHKIHH H rpauKu» TECHO HEPEIIETAeTCS ¢ APYTHMHE
THHUSAMH y49eOHOro Kypca, MOCKONBKY B KAKOM-TO CMBICTE 3a7aéT MOCiIe0BATEIBHOCTD H3y4eHUs
marepuana. Msyuenue cTenenHoi, mokasarensHOMH, JorapuhMHIECKOR U TPHIOHOMETPHYECKHUX (DYHKIIHIA,
HX CBOWCTB W rpadHKOB, HCIOIb30BaHNe DYHKIHE I PEIIeHHs 33129 U3 JpPYrHX y4eOHEIX NpeMETOB U
pealbHOH JKHM3HH TECHO CBS3aHO KaK C MaTeMaTHYeCKHM aHAIM30M, TaK H C pelleHHeM YPaBHEHHH H
nepasencts. Ilpu sTom Gonbmoe BHMMaHMe ynenseTcs: GOPMHPOBAHMIO YMEHHS BBIDAYKATH bopmynamu
3ABHCHMOCTH MKy PasIMHBIMU BETHINHAMH, HCCIIEI0BATH IIONTYYeHHbIe (YHKIMH, CTPOMTE MX IpaduKH.
Marepuan sTOM CcomepXkarenbHOM JMHWM HaleleH Ha Pa3sBUTHE YMEHHH M HAaBBIKOB, IT03BOJIAIOIIAX
BBIPAXATh 3aBHCHMOCTH MEXIy BEIHYAHAMH B pPasiu4HOM Qopme: aHaIMTHYeCKOH, rpadudeckoil u
cnoBecHOH. Ero msyueHme cmocoOCTBYeT pasBHTHIO ITOPHTMHYECKOTO MBIIUIEHHS, CHOCOOHOCTH K
0000men IO ¥ KOHKPETH3AII|H, HCIIOTb30BAHMIO AHAIOTHIA.

ConepxarensHas MHES «Havana MaTeMaTHUeCKOTO aHATH3a» 03BOJISET CYINECTBEHHO PacIIHPHTH
Kpyr Kak MaTeMaTHYCCKHMX, TaK U NPHKIANHBIX 3a/ad4, AOCTYINHBIX OOydaroIquMmcs, TaKk KaK y HHX
HOSABISCTCA BO3MOXHOCTH CTPOMTH TIpaQMKM CIOXHBIX OGYHKUMH, ONpENeNsTs HX HAHOOIBITHE 1
HAMMCHBIIIME 3HAYCHNASA, BHIMMCIATE IUIOMANH QHUIYpD W OOBEMBI Tell, HAXOAMTH CKOPOCTH M YCKOPEHHS
npoueccos. Jlanuas cojepikateTbHas JTHHAA OTKPHIBAST HOBBIE BO3MOKHOCTH OCTPOCHHS MATEMATHICCKHX
MOJE/ICH pPealbHBIX CHTYalHH, [TO3BOMIAET HAXOAHTh HAMIyYINEe PEIICHHE B NPHKIAJHEIX, B TOM UHCIIE
COLHMATEHO-9KOHOMHYECKHX, 3a1auaX. 3HAKOMCTBO C OCHOBAMH MAaTEeMaTHYECKOTO aHATH3a COCOBCTBYET
Pa3BHTHIO abCTPAKTHOTO, (JOPMABHO-NTOTHIECKOTO W KPEaTHBHOTO MEIIUICHHUS, (hopMuUpOBaHHIO yMeHHMIE
PacTio3HaBaTh MPOABICHAS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OGydaromuecs y3HAOT 0
BBITAIOIIHXCA pe3ybTaTax, IOMy4EHHBIX B X0JI Pa3BUTHS MaTEMATHKH Kak HayKH, ¥ 06 HX aBTOpax.

ConepxarensHo-MeToMuecKas JIHHESA «MHOKECTBA M JIOTHKA» BKIIOYACT B CEOS AIEMEHTEI TEOPHH
MHOXXECTB M MaTeMaTH9eCKOM JIOrHKH. TeOopeTHKO-MHOXKECTBEHHBIE MpEICTABICHHS IIPOHU3BIBAIOT BECh
Kype IMIKOIBHOH MaTeMaTHKH H IpeUlaraioT Hauboliee YHUBEPCATHHbIN A3BIK, 00bEIMHSIONIMI BCe paszensl
MaTeMaTHKH U €€ NPHJI0KCHHI, OHU CBS3BIBAIOT Pa3HbIE MATEMATHYECKHE JUCIMILTHHEL H HX IPHIOKEHHS B
exunoe nenoe. ITosTomy BaxHO 1aTh BO3MOKHOCTH 06y4atoMeMycs MOHHMATh TEOPETHKO-MHOYKECTBEHHBIH
SI3BIK COBPEMEHHOH MAaTeMATHKH M HCIIOb30BaTh €0 JUIA BBIPAXKECHHS CBOMX MEICTeH. JIPYrHM BaKHBIM
[IPH3HAKOM MaTCMaTHKH KaK HayKd CIeIyeT IIPH3HATh CBOMCTBEHHYIO el CTporocts OOOCHOBAaHHH H
CIICIOBAHHE ONpEeNeNEHHBIM IMPABHJIaM MOCTPOSHHsS JOKA3aTENbCTB. 3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTH4eCKOH JIOTHKH CIIOCOOCTBYET Pa3BHTHIO JIOTHYECKOTO MBIIUIEHHS 00Y4arOIIuXCs, MO3BOJSIET MM
CTPOHUTB CBOH PACCYKICHHS HA OCHOBE JJOTHYECKUX MPaBHJl, YOPMHpPYET HABBIKH KPHTHYECKOrO MBIIUICHHAS,

B yuebnom kypce «Amrebpa ¥ Hayara MaTeMATHYECKOTO AHATH3A» MPUCYTCTBYIOT OCHOBEI
MATEMaTHYCCKOTO MOJENHMPOBAHUA, KOTOPBIC IIPH3BaHBI CHOCOOCTBOBATH (POPMHUPOBAHWIO HABEIKOB
NOCTPOCHHS MOJIENIeH PealbHbIX CHTYallHH, HCCITEI0BAHHSA THX MOZEIEH ¢ IOMOIIBIO anmnapaTa anredpel U
MaTeMaTHYECKOrO aHajuu3a, HMHTEPINPETAlMd IIOJYy4YeHHBIX pPe3y/bTaToB. Takue 3amaHusi BIUIETEHB B
KJK/IBIH U3 pas/iesioB IPOrpaMMBL, OCKOJIBKY BECh MaTepHal y4eGHOTO Kypca MHPOKO HCTIONb3yeTes UL
PeLICHHS NPUKIANHBIX 3a1aq. [Ipu pemeHuM peambHBIX NMPAaKTHYECKHX 3aqau 0Oyuarommecs Pa3BHBAIOT
HabMOAaTeIbHOCTh, YMEHHE HAXOJAHTh 3aKOHOMEPHOCTH, a0CTparupoBaThes, HCIIONB30BAaTh AHAJIOTHIO,
0000IIaTh M KOHKPETH3UPOBAaTh NpolneMy. JleaTeqbHOCTE MO (HOPMHUPOBAHUIO HABBIKOB pelIeHus
NPHKTIANHBIX 3a7a4 OPraHM3yeTCA B IPOLECCEe H3YYCHHS BCeX TeM ydeGHOro Kypca «AJsrebpa u Havana
MaTEMaTHYECKOr 0 aHAJIK3ay,

Ha usyuenue yue6HOro kypca «AnreSpa u Hauajga MaTeMaTHUECKOTO aHAIM3AY OTBOJHTCH 272 uaca:
B 10 xracce — 136 wacos (4 gaca B Hegemo), B 11 xnacce — 136 gacos (4 yaca B HememO).



COJIEP’JKAHUE OBYYEHUSA

10 KJIACC

Yucia H BbIYHCICHHS

Panmonanpabie  umciaa. OOBIKHOBEHHBIE M JICCATHHHBIC apobu, TPOIUEHTE, OEeCKOHEHUHBIC
nepuoamueckue Jpodu. I[IpuMenenne npoGeif W IPOLEHTOB JUIsi DEICHHs NPUKIAMHBIX 3a1ad 13
pasTMYHbIX OTpacien 3HAHMH H peaTbHOH KH3HH.

JlelicTBHTENbHEEIE YHCTa. ParuoHalbHbIE U HPPallHOHAILHEIC yucna. ApudMeTHUECKHE OIEpallky C
NEHUCTBAUTENIBHBIMA  YHCIIAMH. Mojyns AeHCTBUTENBHOrO 4HMCIa H €ro cBoiictBa. [IpubmmxEHHbIC
BEIYMC/ICHHUS, TPABHIIA OKPYTJICHHS, IPUKH/IKA U OLICHKA pe3yIbTata BBIYHUCIICHHH.

Cremenb ¢ meqsM mokasaTenem. buroM Heioroma. Mcnons3osanue noaxosmed GopMel 3amucH
NeHCTBATEBHBIX THCEN ISl PEIIEHNs IPAKTHYCCKHX 3a/iad H IpeCTaBICHHS TaHHbIX.

ApudmeTHaecKuii KOpeHb HaTypaJbHOMN CTETIEHH U er0 CBOHCTBA.

CreneHs C PAIMOHATHHBIM IOKA3aTeNeM i e& CBOMCTBA, CTEMCHD C neficTBUTENbHBIM [I0KA3aTeNIeM.

Jlorapudm uncna. CBoicTsa torapudma. JlecaTHIHBIC i HATypPANBHEIC norapuMBbl.

CuHyc, KOCHHYC, TAHTEHC, KOTAHT€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC ¥ apKTaHI€HC
YHCJIOBOTO apryMEHTA.

YpaBHeHAd H HEPABEHCTBA

ToxIecTBa M TOX/IECTBEHHBIE NpeoOpasoBanus. YPaBHEHHE, KOPEHDL YDABHCHHA. PaBHOCHIILHBIE
ypaBHEHHs M yPaBHCHHA-CICCTBHS. HepaBeHCTBO, PEIIEHHE HEPABEHCTBA.

OCHOBHBIE METOBl PEIeHHs NENbX H JApoOHO-palMoHATBHBX ypaBHeHHH ¥ HEPaBCHCTB.
MHOrOWIEHS! OT OJHON TIepeMeHHOM. JleNeHne MHOTOWIEHa Ha MHOTOHNICH C OCTATKOM. Teopema besy.
MHoOrowIeHs! ¢ neabME Koddduuuenramu. Teopema Buera.

TIpeoGpa3oBaHust IHCIOBBIX BHIPAKEHHH, COACPIKALIMX CTCICHH 1 KOPHH.

Uppanuonaisabie ypapaerus.. OCHOBHBIE METO/IBI PEIICHHA MPPAIMOHANBHBIX YPABHEHAH.

IToxasaTenbHble ypaBHeHHA. OCHOBHEIE METOBI PEIICHNS TIOKA3aTEILHBIX ypaBHEHHH.

IIpeo6pa3oBaHue BEIPKESHHH, CONCPIKATINX siorapuMsl.

Jlorapudmudeckue ypaBaeHus. OCHOBHBIE METO/IBI PEIICHHA norapu(MUYECKAX ypaBHEHHH.

OCHOBHBIE TPUrOHOMETPHUYECKHE (HOPMYIIEL. [Ipeobpa3oBaHue TPUTOHOMETPHUECKHUX BBIpaKEHHH.
PeleHne TPHTOHOMETPHIECKHX YPaBHEHUH.

Permrenue cucTeM JTMHEHHBIX ypaBHeHHH. Marpuila CHCTEMBI nuHEHHBIX ypaBHeHH#. OnpenenuTens
MATPHIEI 2X2, €r0 IEOMETPHYCCKHMH CMBICH H CBOWCTBA, BHIYMCIEHHE €ro 3HAYCHMA, NPHMCHCHHC
OIIpe/eUTeNs U PEITeHHs CHCTEMBI THHEHHBIX ypaBHEHH}. Pemenne NPUKIAJHBIX 3aa4 C TTOMOMIBIO
cucTeMBI JMHEHHBIX ypaBHeHu#. VccienoBaHue IIOCTPOGHHOH MOZEMH C  MOMOLIBIO MaTpHul H
OmpefeHTeNeH.

TlocTpoeHHe MaTeMAaTHUYECKUX MOZIENeH peanbHOH CATYaliH ¢ MOMOIIBIO ypaBHEHUH ¥ HEPABECHCTB.
[IprMeHeHNEe ypPaBHCHHI M HEPABEHCTB K PEINCHHIO MaTeMaTH4CCKHX 3aad ¥ 3a7ad M3 PasIHIHBIX
obnacTell HayKH U pealbHOM KH3HHU.

@yuxuan 1 rpagpuku

®ysknus, cnocodsl 3amaHus QyHKIHH. Bsaumuo obpaThbie QyHKiuu. Komnosuimsa GyHKITHH.
I'paduk GyHKIHA. DieMeHTapHbIE NPe0OPa3OBaHK rpadHKoB QYHKIHA.

O6nacTs OmpeleNeHHs M MHOXKECTBO 3HAUCHUM dymxnum. Hyms dymxuun.  IIpomexyTku
spaxomocTosHCTBA, UérHble M HeudTHele Gynkuuu. Ilepuoamueckue ¢dymxun.  [IpoMexyTKH
MOHOTOHHOCTH (hyHKIMH. MakCHMyMBl M MUHAMYMBI QyHKITHH. Haubonblee ¥ HauMEHbIIEE 3HAYCHUA
(GyHKIME HAa IPOMEXKYTKE.

Jlumeidnas, KBajApaTH4Has ¥ APOOHO-THHEHHAA GyHKIEH. ONeMeHTapHOe HCCICI0BAHHE H
NOCTPOSHHE UX rPadUKOB.

CrenenHas (GYHKIHS C HaTypalbHBIM H IIEJIBIM II0Ka3aTCIEM. Eé cpoitctea u rpadux. CpoicTBa U
rpadEK KOpHS N-0# CTENEHH Kak QyHKIMH 00paTHOH CTEMEHH ¢ HATyPAIbHEIM IOKa3aTeJIEM.



IoxasarensHas u norapudMudeckas GyHKIHH, HX CBoiicTBa H rpaduky. Hcnons3osanme rpadukoB
(byHKUAH 11 peIeH s YpaBHEHHIA.

Tpuronomerpuyeckas OKPYXHOCTb, ONpEICICHHE TPHTOHOMETPHUECKHX (YHKIMA HYHCIOBOTO
aprymeHTa.

DyHKUMOHATBHBIE 3aBHCHMOCTH B pEAlbHBIX MpOIeccaX H SBIEHHSX. I padUKH peanbHBIX
3aBHCHMOCTEH.

Havana maTemaTHueckoro anaansa

IlocnenoBarensHOCTH, CrOcOOGBI  3afaHus MOCHEOBaTeNbHOCTEH. MeTon MaTeMaTHYecKol
UMHIAYKUUH. MOHOTOHHBIE M OTrpaHWYEHHBIE ITOCNIECHOBATEIHHOCTH. VicTopuss BO3HHKHOBEHHUS
MaTeMaTHYECKOIo aHaIN3a KaK aHaIu3a 0ECKOHEYHO MaJIbIX,

ApubmeTHdecKas W TEOMETPHYECKas IIPOIPECCHH. BecKOHeuHo yOBIBarOImas reoMeTpuUecKas
nporpeccus. Cymma OeckOHEUHO —yOBIBAIOmEH TIeOMETPHYECKOM nporpeccud. JluneiHbt u
OKCHOHCHIMAIIBHBIH pocT. Hucno e. PopMyna CIOKHBIX TPONEHTOB. VCHONB30BaHMe MPOrpeccHH I
PeLIeHUs peallbHBIX 3a/1a9 MPUKJIaAHOr0 XapakTepa.

Henpeprbisrele QyHKIMH # uX CcBoicTBa. TOUKM paspbiBa. ACHMITOTE IpaduKoB (byHKImI,
Cpoiictea (yHKIHI HeIpephIBHBIX Ha OTpeske. Meron HHTEPBAIIOB JUIA PEINECHHS HEPABEHCTB,
IIpuMenenne CBOMCTR HempepLIBHEIX (GYHKIMI 1T peleHus 3a1ad.

[lepsas u BrOpas mpowmssoaHble GyHKIMH. OnpenencHue, TEOMCTPUYCCKHI U (U3UUECKHH CMBICI
IPOM3BOAHOM. Y paBHEeHHE KacaTeIbHOI K rpaduKy (yHKIHH.

IIponssoaubie sneMeHTapHBIX (yHkumi. I[Ipom3BOIHAT CYMMBL, NPOM3BENECHHUS, YacTHOrO M
KOMITO3UIIUA ) YHKIUH.

MHuozkecTBa H JIOrHKa

MHOXeCTBO, OmIepanMy Halg MHOXECTBAMH H HX CBOMCTBA. Huarpammer  Ditnepa—Benna.
[IpuMeneHne TeOPeTHKO-MHOKECTBEHHOIO allllapara /Uist OIHCAHHS PeaTbHBIX IPOLECCOB | SABIICHHI, TIpH
PEIIeHNH 3a/1a4 U3 JPYTUX YUeOHEIX TPEMETOB.

Ormpenenenue, Teopema, CBOWCTBO MaTeMaTHYECKOTO OOBEKTA, CIE/CTBHE, JI0Ka3aTeNLCTBO,
PaBHOCH/IbHBIE YPaBHEHHUS.

11 KJIACC

Yucaa B BEIYHCTIECHAS

Hartypanpnbie u nenble wncna. IIpuMeHeHHe NPH3HAKOB MENTHMOCTH LENbIX WHCEN, HAMGOTBIIM
o6t nemmrens (nanee — HOJT) u HauMeHnpmee obimee kpathoe (maree — HOK), ocratkos mo MOIYJIIO,
anroput™a EBKiHIa U1t perneHus 3a/1a4 B MENBIX YHCIIAX.

Kommuiexcusie ynena. Anrebpauwueckas M TPUrOHOMETpudecKas (OPMBI 3aHCH KOMIUIEKCHONO
qHucia. ApudMETHIECKHE ONEPAliH ¢ KOMIUICKCHBIMH YHCamMu. VI306pakeHrHe KOMIUIEKCHBIX YHCE]T Ha
KOOpAMHATHOH mIockocTH. @opmyna Myaspa. KopHum n-odfi cTemeHMm H3 KOMIUIEKCHOTO YHCIIA.
[IprmeneHye KOMIUTEKCHBIX YHCEN UL PELIEHHs (DH3MIECKMX U TEOMETPHIECKHX 3a/a4.

YpaBHeHHus U HepaBeHCTBA

CacremMa ¥ COBOKYNHOCTh YPaBHCHHH M HEPABEHCTB. PaBHOCHIBHBIE CHCTEMBI H CHCTEMBI-
cresicTBHs. PaBHOCHIIBHEIE HEpaBEeHCTBA.

Ot6op KopHEl TPHrOHOMETPHUECKHX YPABHEHHMH C IOMOIIBIO TPHTOHOMETPHYECKOH OKPYKHOCTH.
Pemenune TpUroHOMETPHYECKHX HEPABEHCTB.

OcHOBHBIE METO/IBI PEIEHHS TOKA3aTEbHBIX H JIOTapH(QMUYECKHX HEPABEHCTB.

OcHOBHBIE METO/IBI PeIICHHS HPPALAOHAILHEIX HEPABEHCTB,

OCHOBHBEIE METO/IBI DPEHICHHS CHCTEM M COBOKYIHOCTEH pAlMOHAILHEIX, HPpPAIlHOHANBHEIX,
[OKa3aTeJIbHBIX U JIOTapH(QMUIECKHX YPaBHEHHUM,

YpaBHEHHUs, HEPABEHCTBA ¥ CHCTEMEI C ITApAMETPaMH,

IIpuMenenue ypaBHEHMH, CHCTEM M HEPABEHCTB K PEIIEHHIO MareMaTHYeCKHMX 3aJad M 3amad H3
Pa3UYHbIX 00J1aCTed HAYKH H PealbHOM JKH3HH, MHTEPIPETALMS MOIYYeHHBIX Pe3y/IbTaTOB.

OyHKUHH B rpaduKn



['padpux KOMIIO3UIMH pynxumid. 'eoMETPUIECKHE o6pa3sl ypaBHEHHWH W HCPAaBCHCTB Ha
KOOPAMHATHOM MIOCKOCTH.

TpuroHoMeTpuUecKue QyHKIMH, HX CBOCTBA U TPAa(QHKH.

['paduyeckne METOMIBI PEIICHAA ypaBHEHHH H HEPABEHCTB. I'padugeckue METOABI PELICHIS 3a1a4 C
rapaMeTpamMH.

Ucronp3osanre rpadgukos GyHKIME UL HCCIENOBAHMS MPOLECCOB H 3aBHCHUMOCTEH, KOTOphIE
BO3HHKAIOT TIPH PEINeHUH 3a1a9 U3 ApYTuX y4eGHBIX TIPEAMETOB H PeaibHOM KA3HH.

Hagaja MaTEMaTHY€CKOr0 aHAJIH3A

[IpuMeHeHHe TPOM3BOIHON K MCCICAOBAHMIO (yHKIEE Ha MOHOTOHHOCTH M SKCTPEMYMBL.
Haxoy/IeHHe HanGOIbIIero 1 HaMMEHBIIEr0 3HaUYCHUH HerpephBHON (yHKIME HA OTPE3KE.

[IpuMeHeHHEe TIPOM3BOAHOM [UI HAXOXKACHHS HAWITYHIIETo pelleHAs B MPUKJIANHBIX 3aj1adax, Ui
OMpeieNieHrst CKOPOCTH M YCKOPEHHS POLecea, 3a/[aHHoro dopMmyrioii wim rpagukoM.

TlepBoo6pasHas, OCHOBHOE CBOMCTBO nepBoo6pasnbix. IlepBoobpaskbie MEMEHTAPHBIX GyHKIHA.
TIpaBuiIa HAXOXK/ICHHS MEPBOOOPA3HEIX.

Unrerpan. [eoMeTpuyecKuil CMBICT HHTETpAia. Brruicnenyde onpeaenéHHOro HHTerpajia Imo
dopmye Herotona-JleiOHuIIA.

[IpuMeHEHHE HHTErpana il HaxOKACHHS mromaneit wiockux Quryp 1 00BpEMOB Fr€OMETPHYECKUX
Tel.

TIpumeps! perneHni AupdepeHIHaTbHbIX ypaBHeHHHA. MaTeMaTH4eckoe MOJICTHPOBAHHE PeallbHBIX
[IPOIIECCOB C MOMOIIBIO U epeHIHATBHBIX ypaBHEHHH.



INIAHHUPYEMBIE PE3VJIbTATBI OCBOEHMS YUEBHOI'O KYPCA «AJITEBPA U HAUAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YT JIVYBJIEHHBIM YPOBEHB) HA YPOBHE CPEIHEIO
OBIIET'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIBTATHI

1) rpaskIaHCKOro BOCIIHTAHHUS:

ChOpPMHPOBAHHOCTE IPAKIAHCKOM MO3MIAH 00Y9arOIIerocs KaK aKTHBHOIO M OTBETCTBEHHOTO WICHA
POCCHHCKOro OOIIeCTBa, NPEICTABICHHE O MATEMAaTHYECKHX OCHOBAX ()YHKIIHOHHPOBAHHS Pa3sIHMYHBIX
CTPYKTYp, SBJIEHWH, NpONENYp TIPaxiaHckoro obmecTBa (BRIGOPBL, ONPOCKI H JPYroe), yMEHHE
B3aMMOJICHCTBOBATH C COLMANBHEIMA HHCTUTYTAMH B COOTBETCTBHH C UX (QYHKITHAMY U Ha3HAYCHHEM;

2) IaTPHOTHYECKOr0 BOCIHTAHHA:

C(OPMUPOBAHHOCTE POCCHHMCKOM TIpaykIaHCKOH —HAEHTHIHOCTH, YBOXKCHHSA K NPOMIIOMY X
HACTOALIEMY POCCHHCKON MaTEMaTHKH, EHHOCTHOE OTHOIICHAE K JOCTHKEHHSM POCCHICKHX MAaTeMATHKOR
H POCCHHCKOH MaTeMaTH4eCKO’ IKOIBL, HCMOTb30BaHNE STHX JOCTIKEHUH B IPYTHX HayKax, TEXHOJIOTHIAX,
cepax SKOHOMHKH;

3) XyXOBHO-HPABCTBEHHOT0 BOCITHTAHMS:

OCO3HAHHC JYXOBHBEIX LEHHOCTEH pPOCCHHCKOrO Hapojaa, CHOPMHUPOBAHHOCTH HPABCTBEHHOIO
COSHAHHMA, STHYECKOIO MOBENEHUS, CBA3AHHOIO C IPAaKTHYECKHM IIPHMEHEHHWEM MOCTHIKEHHH HayKd u
ACATCIBHOCTHIO YIEHOTO, OCO3HAHHE JIMYHOI'O BKJIA/Aa B IOCTPOEHHE YCTOHYMBOrO Gyymmero;

4) 3CTeTHYeCKOro BOCIIHTAHUSA:

SCTETHHYCCKOS OTHOLICHHE K MHPY, BKIFOYas 3CTETHKY MaTeMaTHIeCKHX 3aKOHOMEPHOCTEH, 06BEKTOB,
3ajad, peIIeHUH, PacCy/ICHHH, BOCIPHMMYHBOCTE K MATEMAaTHYECKAM AacleKTaM pAa3IHYHBIX BUIOB
HCKYCCTBa,;

S) pusuyeckoro BocuuTaHuN:

ChOPMHPOBAHHOCTE yMEHHs NPHMEHATH MATEMATHYECKHE 3HAHMS B HHTEpecax 3J0pOBOr0 H
GesomacHoro ofpasa JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO  (310pPOBO€ IIMTAHHE,
cOanaHCHPOBAHHEIN PEXHM 3aHATHA H OTIBIXA, peryispHas usmyeckas aKTHBHOCTB), (H3HUECKOE
COBEPLICHCTBOBAHHUC NPH 3aHATHAX CIIOPTHBHO-03/J0POBUTENBHOM JAEATEIHOCTHIO;

6) TPyA0BOr0 BOCIIHTAHHMS:

TOTOBHOCTE K TPYyAy, OCO3HAHHE HEHHOCTH TPYHOMOOMS, HMHTEPEC K pasMyYHBIM chepam
MPO(ECCHOHANLHON NeSTENBHOCTH, CBS3aHHBIM C MATEMATHKOH M €& IPUII0KEHHAMH, YMEHHE COBEpIIATh
Oco3HaHHbIH BEIOOp Oyaymel npodeccHu H peanu3oBBBATE COGCTBEHHEIE KU3HEHHEIE [IAHEL, TOTOBHOCTE
M CIIOCOOHOCTH K MaTEMaTHYeCKOMY OOPasoBAHHIO M CaMOOGPa30BaHMIO Ha IPOTSDKEHHH BCEH JKH3HH,
TOTOBHOCTE K aKTHBHOMY Y9JaCTHIO B PENICHHH PAKTHYECKUX 3a/1a4 MaTeMaTHIeCKOl HalpaBIeHHOCTH;

7) 3K0JI0rH4eCcKOro BOCIIMTAHMS

ChOpMHPOBAHHOCTD 3KONOTHYECKOH Ky/IBTYphl, TIOHHMAHHE BIIHSHHS COMNMATBHO-3KOHOMUUECKHX
[[POLIECCOB HAa COCTOSHHE MPHPOJHOM H COLMAILHOM CpeJbl, OCO3HAHHE I[IOOATBHOTO XapaKTepa
9KOIOTMYECKHX NPOONeM, OPHEHTALS Ha NPUMEHEHHWe MATeMaTHYeCKHX 3HAHMM Ul PelNeHHs 3ajady B
obnacTH OKpykaromel Cpejbl, IIAHKPOBAHUE MOCTYIIKOB H OLEHKH HX BO3MOJMKHBIX IIOCIIEACTBUR HJIst
OKpYKaroIed cpejisl;

8) neHHOCTH HAYYHOIrO NO3HAHUA:

C)OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOMET0 COBPEMEHHOMY YPOBHIO pa3BHTHS HAyKH H
0OINECTBEHHOH NPAKTHKH, IOHHMAHHE MATEMATHYECKOH HayKH Kak cepsl YesoBedecKoil JeATeIbHOCTH,
OTamoB €C pasBUTHS M 3HAYMMOCTH JULL PA3BUTHS I[UBUIM3AIMH, OBNAJEHHE S3HIKOM MATEMATHKH H
MATEeMaTHIECKOH KyIbTYpOil Kak Cpe/CTBOM NO3HAHHA MHPA, TOTOBHOCTh OCYIIECTBISTH HPOEKTHYIO H
HCCJICIOBATENIBCKYIO IEATEIbHOCTE HHAMBHIYAILHO U B TPYIIIE.

METAIIPEJIMETHBIE PE3VJIBTATEI
IToznaBaTenbHBbIE yHHBEpCAIbHBIE y4eOHbIe qelicTBHA
Ba3zoBble norudeckue aeiicTBHA:



BEISBNATh M XApaKTEPH30BaTh CYIICCTBEHHbBIC MPU3HAKH MaTeMaTHYECKHX OOBEKTOB, MOHSATHH,
OTHOIICHUH MEXTY TOHATHAMH, GOPMYIMPOBATh OUMPEICICHIA TIOHATHH, yCTaHABJIMBATH CyIIeCTBEHHBIA
TIpU3HAK KIacCu(UKaiiH, OCHOBAHUA JUIA 0606IIEHHs 1 CPABHEHHS, KDHTEPHHU TIPOBOMMOTIO aHATA3A;

BOCIPHHUMATH, ()OPMY/ITHPOBATH U 11peo6pa3oBbIBATE CYXKACHHA: yTBEPAUTEILHBIE 1 OTpHIATE/ILHEIE,
eIMHIAYHBIE, YaCTHBIE U 00IIHe, YCIOBHbIC,

BEISBJISTS MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSA3H M IPOTHBOPEHHA B (pakTax, JaHHBIX,
HAGITIOIEHHSX B YTBEPKACHUSX, PEUIararh KPHTEPHH /UL BHIBICHHA 3aKOHOMEPHOCTEH M IPOTHBOPEYHI;

JleNTaTh BEIBOJIEI C HCTIOJB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H WHAYKTUBHBIX yMO3AKIIIOUCHHIH,
YMO3aK/IFOYEHHIHA 110 aHAJIOTHH;

NPOBOAMTL CAMOCTOATENBHO JOKa3aTeNbCTBA MATEMATHICCKHX yTBepKACHHH (TpsiMble M OT
IPOTHBHOIO), BBICTPAMBATh APTYMEHTALMIO, MPHBOHTE IpuUMepbl M KOHTPHPHMEPEL, 000CHOBEIBATE
coOCTBEHHBIE CYKIECHHS U BBIBOIBL,

BEIOHpATH CrI0CO0 pemeHus yuieOHoH 3anaqn (cpaBHMBATH HECKOJILKO BAPHAHTOB PELICHHA, BBIOMPATh
HamboJIee MOAXOMSIIHIA ¢ YYETOM CAMOCTOSATEIBHO BBIICTICHHBIX KPHTEPHEB).

Ba3oBble HCCHEI0BATEIbCKHE eHCTBHA:

HCTIOTH30BaTh BOIPOCH! KAK HCCIIEN0BATENLCKHHE HHCTPYMEHT MO3HAHMA, ¢bopMymHpoOBaTh BOIPOCHL,
duKcHpyIOIH@e MPOTHBOPEYHE, npo6ieMy, ycTaHaBIHBAaTh HCKOMOE H JIaHHOC, (hopMHpOBaTE TMIIOTE3Y,
apryMeHTHPOBATH CBOKO MO3UIIHIO, MHCHHE;

MPOBOUTE CAMOCTOSATEIHHO CIUTAHMPOBAHHBIA JKCIIEPUMEHT, HCCIENOBAHME MO YCTAHOBICHHIO
ocobeHHOCTEH MaTeMaTH4ecKoro 00BeKTa, SBJIEHHS, MPONECca, BBIABICHHIO 3aBUCAMOCTEH MEXTY
00BbexTaMu, SBICHUSIMH, IIPOLECCAMH,;

CAMOCTOATENBHO  (pOpMy/HpoBaTh 00OOIMEHHs ¥ BBIBOXBL IO  pe3yibTaTaM MpOBEAEHHOTO
HaOMIONeHMs, WCCIe0BAHMS, OLEHMBATE JOCTOBEPHOCTH IMOMYYCHHBIX pe3ylIbTaToB, BBIBOLOB H
0600meHHi;

[IPOTHO3MPOBATE BO3MOXKHOE DA3BUTHE IMpOIECcca, a TaKKe BBIBUTaTh IPEATIONOKEHHS O €ro
Pa3BHTHH B HOBBIX YCIOBHAX.

PaGora ¢ nadopmanHeii:

BEISBISTE AchUIETEl HHGOPMALMH, TaHHBIX, He0OXOIUMBIX JIJI OTBETA HA BOMPOC M JUId PCIICHMA
3a1a4H;

BEIOMpaTh MHGOPMAIMIO U3 MCTOYHHKOB PasiIHiHBIX THIIOB, AHAJM3UPOBATH, CHCTEMATH3UPOBATh U
HHTEPIIPETAPOBATh HHGOPMAIIHIO PAa3TMYHBIX BU/IOB 1 dbopM 1peacTaBICHHA;

CTPYKTypHpOBaTh HH(MOPMAILHIO, NpPENCTABIATE eé B pasmMuHBX (opmax, HILIOCTPHPOBATH
rpadu9ecKy;

OLIEHMBAThH HAAEKHOCTH HHGOPMALIHH I10 CAMOCTOATCIBHO chopMyTMPOBAHHBIM KPHTEPHAM.

KoMMyHHIKATHBHbIE YHHBEPCAIbHBIE yueOHbIe NeiiCTBHS

O6menune:

BOCTIPpMHEMATD ¥ (POPMYIHPOBATH CYKIEHHS B COOTBETCTBHM C yCIOBHAMH 1 ensMH o0mmeHus, ACHO,
TOYHO, TPAMOTHO BEIPAXKATh CBOK) TOUKY 3PEHHMS B YCTHBIX H ITHCHMCHHBIX TEKCTax, AaBaTh MOSICHEHUS 110
XOJly peleHus 3a/1a9u, KOMMEHTHPOBATE MOJIy4eHHBIN PE3yNIbTaT;

B Xojie 0BCYKIeHHs 3a/1aBaTb BOIPOCHL IO CYIICCTBY o6cyraaemoit Tembl, TIPOGIIEMBI, pelaeMon
3a71auM, BHICKA3hIBATH HJIEH, HALIE/ICHHBIC HA TIOUCK PEUICHUS, CONOCTABILATE CBOU CYXACHHA C CYX/ICHUSIMH
IPYTHX YYaCTHHKOB Juanora, oOHApyKHBAaTh pasindue H CXOICTBO MO3MIMH, B KOppekTHOH (opme
dbopMyIHpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHHUA,

IPE/CTABIATh  PEe3yNbTATHL ~ PeIIeHHA  3a]a4d, OKCICPHMEHTd, HCCIIE/IOBaHUsA,  IPOEKTa,
CAMOCTOSTENLHO BHIOMpaTh (OpMar BHICTYIIEHHA ¢ Y4ETOM 33724 MpescHTaluu H ocobeHHOCTEH
ayIUTOPHH.

PeryasiTuBHbIE YHHBEPCAIbHBIE y4eOHbIe JeHCcTBHSA

CamMoopranu3anus:

COCTABJIATH TUIAH, AITOPHTM pEIICHHs 3aJaud, BHIOHPATh crocod pelmeHus ¢ y4€TOM HMMCEIOIIHXCA
pecypcoB H COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTh H KOPPEKTHPOBATh BapHAHTBI PEIICHUH C
y4&TOM HOBOM HH(pOpMAIHH.

CaMOKOHTPO.Ib, SMOIHOHAIbHbIH HHTEJLIEKT:



BIIa[ICTh HAaBBIKAMH II03HABATENBHOM pedleKCHH KakK OCO3HAHHA COBEPIIAGMBIX MHCHCTBHN #
MBICIIHTE/IBHBIX IPOLECCOB, UX PE3YJIBTATOB, BIAIeTh CII0COOAMHA CaMONPOBEPKH, CAMOKOHTPOJIA Tporecca
M pe3yJibTaTa peIleHHs MaTeMaTH4eCcKOoH 3a/1aun;

[PEABHACTD TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTE IIPH PEINICHHH 3a7ladd, BHOCHTH KOPPEKTHBEI B
ACATENIbHOCTH Ha OCHOBE HOBBIX OOCTOSTEBCTB, IAHHEIX, HallICHHBIX OIHOOK, BEIBICHHEIX TPY/IHOCTEH;

OLCHHBATE COOTBETCTBHE pE3ylbTaTa LETH H YCIOBHUAM, OOBACHATH NPHYHHBI IOCTHIKEHHS HIH
HEIOCTIOKCHHSA PE3yIbTATOB AESTENLHOCTH, HAXOAUTh OMMOKY, AaBaTh OUEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHas IeATEILHOCTD:

TIOHMMATE ¥ HCIOJB30BATh NPEUMYIIECTBa KOMAHAHON H HHIMBHIYaJbHOH pabOTHl NPH pEIICHHH
y4eOHBIX 3a1ad, NPHHHMATh IE/lb COBMECTHOM IESTETLHOCTH, [IAaHHPOBATh OPraHM3alUI0 COBMECTHOH
paboThl, paclpesensTh BHIBI paboT, HOrOBapUBATECS, 0GCYIKIATh IPOLECC U pe3yneTaTr paboTel, 06001maTE
MHEHHS HECKOJIBKUX JIFOJICH;

yJacTBOBATE B IPYMNOBBIX GopMax paboTel (06CyxaeHus, 0OOMEH MHEHHH, «MO3rOBbIE MTYPMBI» H
WHBIC), BBIIOIHATE CBOK) YacTh paGoThl  KOOPAMHUPOBATH CBOM JEHCTBHS C JAPYTHMH YJICHAMH KOMaHJIbI,
OLCHHBATE KA4YECTBO CBOETO BKJIA/a B OOIIMHA MPOAYKT 1O KPHTEPHSM, COPMYITHPOBAHHEIM Y4aCTHHKaMHA
B3aUMOJECUCTBUA.

IPEAMETHBIE PE3YJIBTATHI

K xonuy obyuenus B 10 kaacce ofydarommuiics MOIy<HT CIIIYIOLIHEe MPEeAMETHBIE PE3YJIbTAThI 10
OTAETBHBIM TeMaM pabodelt mporpaMmMel y4eOHOTo Kypea «Are6pa # HaYana MATEMATHYECKOT0 AHAIIA3AY:

Yncia v BEIYHCIEHAS:

CBOGOZHO ONEPHPOBATh MOHATHAMH: PAlMOHAIBHOE YHCIO, GECKOHETHAS neproauyeckas Apo0sk,
IIPOLECHTEI, HPPAalMOHAIBHOE YHCI0, MHOXECTBA PAlHOHANBHBIX H JICHCTBHTENBHBIX WHCEN, MOIYIIb
JEHCTBUTENBHOIO YHCIIA;

IPUMEHSATH IPOOH ¥ NPOUEHTEI ISl PeINeHHs NPHKIAAHEIX 337129 W3 Pa3IHIHBIX oTpacieH 3HaHHH H
peallbHOM KH3HH,

TPUMEHATE NPHOIMKEHHBIE BBIMHCICHHS, IPABUIA OKPYITICHHS, NPUKUAIKY W OLEHKY pe3yibTara
BEIUMCIICHHH;

CBOOOIHO OIIEPHPOBATH IOHATHEM: CTENEHb C IETBIM IOKa3aTeleM, MCIOMb30BATh 10 TX O JIATITYIO
(opMy 3anucH NeiCTBHTENBHBIX THCEN JUIA PENICHAS TPAKTHICCKUX 32129 U [peJICTaBIeHUS IaHHBIX;

CBOOOZHO ONEPHUPOBATH NMOHATHEM: ApH(YMETHIECKHI KOPeHb HATYPaJIbHOH CTEICHH;

CBOGOJIHO ONIEPHPOBATH MOHATHEM: CTENEHb C PAIMOHAIBHBIM IIOKA3ATEIEM;

CBOOOZIHO OTIEPHPOBATH NOHATHSIMA: JIOTapH(bM UYHCTA, JeCATHIHbIE H HaTypalIbHEIE JTorapu(MBI;

cBOOOIIHO OTIEPHPOBATH NOHATHSIMH: CHHYC, KOCHHYC, TAHTEHC, KOTARTEHC YHCTOBOTO aprymeHTa,

OINEpUPOBATH IOHATHAMH: ApPKCHHYC, ADKKOCHHYC ¥ apKTaHTeHC YHCIIOBOTO apIyMEHTa.

YpaBHeHHS W HepaBeHCTBA:

CBOGOZIHO ~ ONEpUPOBaTh IOHATHAMHA: TOXKAECTBO, YPAaBHEHHE, HEPAaBEHCTBO, PABHOCHIIBHEIE
YPaBHEHHS U YpaBHEHUsI-CJIC/ICTBHSA, PABHOCHJILHEIE HEPABEHCTBA;

[PUMEHATE Pas/IHYHBIC METOJBI PEINCHHUS PANMOHAIBHBIX H JIPOOHO-PAllHOHAIBHBIX YPaBHEHHIL,
IPHMEHSTh METOJ HHTEPBAJIOB UL PEIIeHUs HEPABEHCTB;

CBOOOZHO ONEPHPOBATh MOHATHAMH: MHOTOWIEH OT OJHOM IIGPEMEHHOM, MHOTOWIEH C IeTBIMH
ko3(puiHenTaMH, KOPHH MHOTOYJIEH, IPUMEHSTh JeleHHe MHOTOWIEHa Ha MHOTOWICH C OCTaTKOM,
Teopemy besy u Teopemy Buera s pemenus 3agaq;

CBOOOIHO ONEpUpOBaTh IOHATHAMHU: CHCTEMA JIMHEHHEIX ypaBHEHHIA, MaTpHula, ONpeHC/IUTENh
MaTpulbl 2 X 2 M €ro reoMETPHYCCKHH CMBICI, HCIIONB30BATh CBOMCTBA ONpemenuTens 2 X 2 s
BBIYHC/ICHHUS €r0 3HA4YEHHH, NPHMEHSATH ONpPEJENUTENH Ui PEINCHHS CHCTeMBbl JMHEHHBIX ypaBHEHHI,
MOJE/IMpOBaTk pealbHbIE CHTYalldd C IIOMOIIBIO CHCTeMBl JIMHEHHBIX YypaBHEHHH, HCCIIEIOBATE
TIOCTPOCHHBIE MOJIETIH C IIOMOIIBIO MATPHUIL U ONIPE/IENUTENNeH, HETEPIPETUPOBATE I10JyYEHHEIH PE3yIbTaT;

HCIIONIB30BaTh CBOMCTBA ICHCTBHI ¢ KOPHSIMHE IS TIpeo6pa3oBanusl BhIpaKeHMi;

BBIIOJIHATE NPe00pasoBaHMsl YHCIIOBHIX BHIPAKEHHH, CONEPKAINX CTENEHH ¢ PalHOHATHEHBIM
IOKa3aTeJeM;

HCI0JIE30BaTh CBOMCTBA JIOrapu(mMoB [y npeoOpa3oBaHus JTOrapEYMHUIECKHX BEIPAKEHHIA;



CBOOOMHO ONEPHPOBaTh MNOHATHSIMH: HPPAIHOHAILHBIC, oKa3aTeNbHBIE W JorapHpMHYecKue
ypaBHeHHUs, HAXOMUTh HX PEIICHHs C MOMOIIBIO PABHOCH/IbHBIX IIEPEXOI0B M OCYIECTBILIA TPOBEPKY
KOpHeil;

[IPHMEHSATH OCHOBHBIE TPUTOHOMETPHYECKHE dopmynsl st npeobpa3oBaHus TPUTOHOMETPHIECKHX
BBIPKEHUH,

CBOGOIHO OINEPUPOBATH TOHATHEM: TPUTOHOMETPHIECKOE YPABHCHHC, IIPUMEHSITh HEOOXOIUMBIE
hOpPMYIIBI JUS PEIICHHS OCHOBHEIX THIIOB TPHIOHOMETPHIECKHX ypaBHEHHH;

MOZEIMpPOBATh pEalTbHBIE CHTYalldd Ha S3bIKC anre6pel, COCTABIATE BBIPAKCHHUA, YPABHCHUA,
HepaBeHCTBA MO YCJIOBMIO 3aj@dH, HCCIEA0BATE NOCTPOCHHBIC MOJIETM C MCIIONB30BAHHEM ammnapara
anreOpbl.

@yHKouHA | rpagukn:

cBOGOIHO OIEPUPOBATH MOHSTHSMHU: (YHKIHS, crioco0sl 3aaHuA (QYHKIEH, B3aUMHO OOpaTHBIE
yHKIAN, KOMITO3HIHMS QYHKIHH, rpaduk QYHKIHH, BEIIOIHATE JIEMEHTAPHBIC npeo6pa3oBaHus rpaQuKoB
dymKIHi;

cBOGO/IHO OIEPHPOBATH MOHATHAMH: 00/IACTH ONPEACNCHHA H MHOKECTBO 3HaueHui QYHKIHH, HYJH
(yHKIAE, TPOMEIKYTKA 3HAKOMOCTOSHCTBA;

cBOGOHO OIEPHpOBAaTh MOHATHAMM: HYETHBIC M HEHYCTHBIC dyskuE, nepropMdecKue (QyHKIHH,
IIPOMEKYTKH MOHOTOHHOCTH (YHKIMHM, MAKCHMyMBI H MAHHMYMBI (yHKIHH, HauOObIIee H HAMMEHBIICE
3HageHue QYHKIIUHE Ha IIPOMENKYTKE;

cBOGOJIHO OIEPHPOBATh MOHATUAMH: CTEINCHHASN (yHKIES ¢ HATYpPalTbHBIM M LEIbIM IOKA3aTCICM,
rpauK CTeNeHHOH (YHKIMH C HATYpalbHBIM U ICIBLIM [OKA3ATCICM, rpadHuK KOpHS n-O# CTENEHH Kak
dyHKIME 0OPATHOM CTENEHH C HATYPAIbHBIM [I0Ka3aTCIIEM;

OmepHpOBATh MOHATHAMH: JIMHEiHAd, KBajpaTHIHAd H npobHo-JmHEHHAs (QYHKIMH, BBIIOJHATH
9JIeMEHTapHOE UCCIIEN0BAHNE i IIOCTPOCHHE HX rpadHKoB;

cBOGOIHO ONMEpHUpPOBATH MOHATHSIMHU: MOKa3aTecabHAT U norapudmuyeckas QYHKINH, UX CBOHCTBA H
rpaduKH, HCIIONB30BaTh HX rpad MKy [UIst peIICHUs yPaBHEHHH;

CBOOGOMHO  ONEPUPOBATh  IOHATHSMH:  TPUTOHOMETpHHECKai — OKPYKHOCTD, oIpejiencHHe
TPUTOHOMETPHYECKHX (HyHKIMH THCIOBOTO apryMEHTa;

HCIIONb30BaTh rpaduky GyHKIHH IS HCCIeI0BaHKS TIPOLIECCOB 1 3aBHCHMOCTEH NP PEICHUN 3a1a4
W3 [pyrHX ydueGHBIX NpPEIMETOB W PEANbHOH JKU3HH, BBIPAKATH dopmynaMH 3aBUCHMOCTH MEXIY
BE/IMUMHAMH;

Hauaia MaTeMATHYECKOT0 AHAIH3A:

cBOGOIHO OIEPHPOBATH MOHATHSIMH: apHmeTHyecKas U M€OMETPHHCCKas MpOrpecch, DeckoHEYHO
y6BIBaIOIIAs TEOMETPHYECKas MPOTPECCH, NIMHEHHBIM ¥ HKCIOHCHIHMATBHBIA POCT, (opMmysa CIOKHBIX
[IPOIEHTOB, UMETh IPEICTABICHAE O KOHCTAHTE;

MICTIOJTB30BaTh IPOTPECCHH IS PEIEHHS PEAbHBIX 3a/1a4d IPUKJIAJHOrO XapaKTepa,

cBOOOIHO OMEPHPOBATH MOHATHAMHE: MOC/IEA0BATEIBHOCT, c11ocoGBI 3aaHus OCIEeI0BATEIbHOCTEH,
MOHOTOHHBIE M OTPAHHUEHHBIE MOCIIE0BATENLHOCTH, IIOHMMATh OCHOBBI 3aPOKICHMIA MaTeMaTHYECKOTrO
apaM3a Kak aHainuza OECKOHEYHO MaJIbIX;

CBOGOMHO OTEPUPOBATH MOHATHAMH: HENPEpHIBHbIC (DYHKIMH, TOUKH PasphiBa rpaduka QyHKIUH,
acUMIITOTHI rpaduka GyHKIHH;

cBOGOHO OIEpHPOBATH MOHATHEM: (YHKIHS, HENpephIBHAi HA OTPE3KE, MNPUMCHATH CBOMCTBA
HeNpePHIBHBIX QYHKIWA [T PeICHHA 3a/1at,

cBOGOJHO ONEPUPOBATH MOHATHSMH: IlepBas ¥ BTOpas MPOH3BOIHBIC (byHKIMH, KacaTeJbHAsT K
rpaduKy QyHKIHY;

BEIMACIIATH IIPOM3BOIHBIE CYMMBI, IPOM3BE[CHHS, YaCTHOrO ¥ KOMIOSHIIMA JBYX GyHKIHH, 3HATH
TIPOM3BOIHBIE JIEMEHTAPHBIX ()YHKIHHA;

HCIIOIB30BATE F€OMETPHUECKHi ¥ (GU3MUECKHH CMBICT IPOU3BOHOM JUIA PEICHHIA 38712,

MHuoskecTBA H JIOTHKA!

CBOGOI_[HO onepupoBaTh MOHATHAMH: MHOKECTBO, OIIEpalluy Hall MHOJKECTBaMH,

HCIIONB30BATH TEOPETHKO-MHOKECTBEHHBIH armnapar [l ONMCaHKS PEalbHBIX POLECCOB 1 SIBJICHHUM,
IIPH PENICHAH 3a/a4 U3 APYTUX y4eOHbIX IIPeIMETOB;



CBOOOIHO ONEpPUPOBAaTh MOHATHAMH: ONpEIEICHHE, TEOPEMA, ypaBHEHHE-CIEACTBHE, CBOKCTBO
MaTeMaTHIECKOro 065eKTa, 10Ka3aTeNbCTBO, PABHOCKIIBHEIC YDABHEHHS H HEPABEHCTBA.

K xonny obyuenus B 11 kiacce o6ydarouifics MOMyHHT CIIeIyIOMHE TIPEIMETHBIE PE3YJILTATEl 110
OTAeNbHEIM TeMaM pabodelt mporpaMMe! yaeOHOro Kypea «Anrebpa i Hadana MATEMATHYECKOTO aHATH3AY:

Yucaa 1 BHIYHC/IEHH:

CBOOOJHO ONEPHPOBATH MOHATHAMHE: HATYPATLHOE U EN0e YHCI0, MHOKECTBA HATyPaIbHBIX U MENbIX
HHCCII, HCTIOMB30BATE MPH3HAKA AenuMOoCTH nenbix yncert, HOJ u HOK HaTypansHBIX Ymcen I pemeHus
3a/1a4, IPHMEHSTE alropuT™ EBKinja;

CBOGOZIHO OIIEpHPOBATL IOHSTHEM OCTATKA TO MOJYIIO, 3AlHCHIBATH HaTypajibHBIE YHCIIA B
Pa3INYHBIX IO3HIIHOHHBIX CHCTEMAaX CYHCICHUS,;

CBOOOIHO OIEpUPOBAaTh MOHATHAMH: KOMIUIEKCHOE YHCIO M MHOMKECTBO KOMILIEKCHEIX qHCe,
NPEACTABIATE KOMIUICKCHBIC 9HCIA B alre0pawveckodl M TPUTOHOMETPHYECKON (OpMe, BBIIONHATH
apu(MeTHYECKHE ONEPaITH ¢ HUMH i #300paXaTs Ha KOOPIHHATHOMN ITOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

CBOOO/IHO ONEpHpPOBAaTh MOHSTHAMH: HMPPANMOHANBHBIS, [OKA3ATCIbHBIE M Jorapu(pMUYECKHe
HCPaBCHCTBA, HAXOJUTh UX PEIICHHS ¢ [IOMOIIBIO PABHOCHIIBHBIX TIEPEXO0/IOB;

OCYIECTBIIATE OTOOP KOPHEH NPH PEITCHHH TPHIOHOMETPHYECKOTO YPABHEHHA,

CBOGOIHO ONEPHPOBATH IOHATHEM TPHIOHOMETPHYECKOE HEPABEHCTBO, NPHAMEHSTH HEOOXOIHMEIC
(hopMmyIIBL AUTst peIeHHs OCHOBHBIX THIIOB TPHTOHOMETPUYECKAX HEPABEHCTB;

CBOGONHO OIEPHPOBATh TOHATHSIMH: CHCTEMa M COBOKYIHOCTH YPABHEHHH W HEpaBEHCTB,
PaBHOCHJIPHBIC CHCTEMbl H CHCTEMBI-CIICACTBHA, HAXOMUTh DEIICHHS CHCTEMBI M COBOKYIHOCTEH
PAalHOHANBLHBIX, HPPALMOHATEHBIX, I0KA3aTEIbHEIX U JIOTapH(MHIECKIX ypaBHEHHH H HEPABCHCTE;

pemars panuoHaIBHEIE, UppanyoHalBHEIE, HOKa3arejbHEIe, jorapupMugecKue "
TPHTOHOMETPHUIECKHE YPAaBHEHHUS H HEPABEHCTBA, CONEPIKAIHE MOLY/IA H IIAPAMETPHL;

NPHMEHATE Tpaduueckue METONB Ul PEINCHHS YPABHEHWN H HepaBeHCTB, a Takke 3ajay ¢
napameTpaMu;

MOJC/IMPOBATE PEAIbHBIC CHUTYAllHH HA s3bIKe airebpbl, COCTABIITH BHIPAKEHHS, YpaBHEHWs,
HCPAaBEHCTBA H MX CHCTEMEI 110 YCIOBHIO 3a/1a9H, HCCIICAOBATH TMOCTPOEHHbIE MOJEIH C HCIOb30BAHHEM
armapara anreOpbl, HHTEPIPETHPOBATE IOJIy9EHHEII Pe3yJIbTAT.

Oynkuun 1 rpadpuku:

CTPOHTE Tpad¥Ku KOMIO3MIHHE (DYHKIMHA C NOMONIBIO 3TEMEHTAPHOTO MCCIENOBAHUS ¥ CBOMCTE
KOMIIO3HIIMH JBYX (QyHKI[HIi;

CTPOHTH F€OMETPHICCKHE 00pa3skl ypaBHEHUH U HEPABEHCTB Ha KOOPIHHATHOHN IIOCKOCTH;

CBOGOJHO ONEPUPOBATE NOHATHAMHE: IPaQHKH TPHTOHOMETPHYECKHX (YHKIIHH;

IPUMEHATh QYHKIUMHA IS MOJIETHPOBAHHS i HCCTIEZ0BAHKS PEaTbHBIX IIPOLECCOB.

Havana maTemaTnueckoro anausa;

HCII0JIE30BATH MPOU3BOIHYIO JUIS HCCIIEAOBAHMUS GYHKITHH HA MOHOTOHHOCTE H SKCTPEMYMBI,

HAXOJHTh HANOOIIbIIEE I HAUMEHBIIIEE 3HAYCHHS (YHKIUA HENIPEPBIBHOM Ha OTpe3Ke;

HCIIOJIE30BaTh IPOMU3BOJHYIO [UIS HAXOXKICHHs HAMIIYHYINETO PEIIeHHs B IIPUKIAIHBIX, B TOM YHCIE
COLHAIBHO-OKOHOMMYECKHX, 3a/1a9aX, JUIs ONPEJENCHHS CKOPOCTH W YCKODEHHs MpOoIecca, 3alaHHOTO
bopmynoii umm rpagukom;

cBOGOIHO OMEpPHPOBATE IOHATHAMH: II€PBOOGPAasHAs, OIpeIeEHHBIH WHTErpal, HaXOIUTh
NEepBOOOPA3HEIC SIEeMEHTAPHBIX GYHKIIHM U BEMUCIATS HETErpa o gopmyine Hetorona-Jleibrumna;

HaXo/(UTh ILIOMA/IH IITOCKAX QHUIyp H 00BEMBI TEJI ¢ IIOMOMLIBIO HHTErpaa;

HMCTh ~ NPEJCTABICHHE O MaTCMAaTHYECKOM MOJEIHPOBAHHM HA IPAMEPE  COCTABICHHS
maddepeHIHATEHBIX YpaBHEHHIA;

pemaTh NpUKIaJHEIe 3a1a4l, B TOM YUCIIE CONUAILHO-9KOHOMHYECKOr0 ¥ (DH3MIECKOro XapakTepa,
CPe/ICTBAMH MaTeMaTHYEeCKOTO aHAITH3A.



TEMATHYECKOE IINTAHUPOBAHMUE
10 KJJACC

|
o HanmenoBanue €JI0B M TeM Tpo a;mm,l Komneero acos i AR Tl L
n/n e porp Beero Konrpossnsie | Ipakruueckune | 00pasoBaTelbHbIE pecypenl
paborTsl padoThI
MHOXeCTBO IEHCTBUTENBHBIX YMcell. MHOTrOWIeHB!.
1 PannonanpHable ypaBHeHHs H HepaBeHCTBa. CHCTEMBI 24 1
JIHHEHHBIX YPaBHEHHH
2 @Oynxnun u rpadpukn. CreneHras GYHKIHS ¢ DETbIM 12 1
noKa3arelem
3 Apupmerndeckuii KOPeHb N-0i CTENEHH. 15 1
VppaumoHansHbIE YpaBHEHUS
4 [loxazarenpnas pynknus. [lokazarensuble ypaBHEHHS 10 1
5 Jlorapudmuueckas Gpynknus. Jlorapudmuueckue 18 1
ypaBHECHHSA
6 Tpuronomerpryeckue BEIpaXKEHHUS H YPaBHCHAS 22 1
7 [TocietoBaTeIbHOCTH U IPOIPECCUH 10 1
8 HenpepbiBubie Gpynkiuu. [IponssoHasd 20 1
9 IToBTOpenue, obobieHue, cucTeMaTU3alMsl 3HAHWH 5 2 -
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

l KosmuecTBo yacos

JaexTponnbie (muppoBbIE)

Nen/n | HammenoBaHme pa3/ie/ioB H TEM NPOrPaMMBI
Bcero Kourponbnsie | Ilpakraueckne | 00pasoBare/ibHbIE pecypchbl
padoTsi paboTeI
HUccnenoBanne QyHKIHUH C TOMOINBIO POU3BOIHOMN 22 1
2 IlepBoobpasnas u uHTErpan 12 1
3 I'paduku TpuroHoMeTprdecKHX yHKIHIA. i |
Tpuronomerpuyeckue HepaBeHCTBA
4 HppaiionansHele, oka3are/bHbIE U 4 1
norapupMUYECKne HEPABEHCTBA
KommnuiexcHbie gucia 10 1
6 HarypanbHsle 1 Hessie qucia 10 1
; CucreMbl paliOHANBHBIX, HPPAIHOHAIBHBIX 12 I
[OKa3aTENBHBIX U JIOrapUPMUIECKUX YPaBHEHHH
3agaqm ¢ mapameTpamMu 16
9 [TorTopenwue, 0606MmEH e, CHCTEMATH3AIUS 3HAHAN 16 2
OBIIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136 10 0




NOYPOYHOE INTAHUPOBAHMUE
10 KJIACC

KoangecTBo uacon DaeKTPOHHbBIE
Ne Jara
Tema ypoka Konrpoasunie nudposbIe
n/n Beero IpakTugeckne | M3YyUeHHS
paboTsi ofpa3zoBaTejibHbIC
paboThI
pecypcesl
01 menens
1 MHoOKecTBO, ollepaliy HaJ MHOKECTBAMH M HX CBOHCTBA 1
ceHTs0ps
01 menens
2 aMMBl Jiilepa-Benna 1
Aarp P ceHTA0ps
3 [IpEMeHeHre TeOpeTHKO-MHOKECTBEHHOTO anapara s I 01 menmens
peleHus 3a1a4 ceHTa0ps
4 Panmonansaeie gucna. OOBIKHOBEHHBIEC H JECATHIHBIC 1 01 memens
npobn, nponeHTsl, OeckoHeYHbIe IEPUOAHYIECKUE IpodH ceHTI0ps
5 Panmonansapie yncia. OOBIKHOBEHHBIE U IECATHIHBIE 1 02 nenens
npo6u, nponeHTsl, 6ecKOHEUHBIE IEPHOAHYECKHE JIPOOH CeHTsIopst
6 [Ipumenenue apobeit 1 MPOLEHTOB s pelIeHUs] | 02 menens
MPUKJIAHBIX 3a/1a9 ceHTAOps
7 ITpumenenue apobeit 1 MPOLEHTOB JIJIS peLIeHus 1 02 mepens
NPUKIaJHBIX 3a71a4 ceHTs0ps
g JeiicTtuTensubie yncia. Panonansbabie v 1 02 venens
AppanoHaIbHBIC YHCTA ceHTs0ps
9 ApudmeTnyaeckne onepanuy ¢ JeiicTBUTETbHIMA 1 03 menens
YHCIIaMHi ceHTsOps
. 03 menens
10 Monyns neliCTBHTENHHOTO YHCIIA U €r0 CBOHCTBA 1
ceHTs0pA
1 [TpubnmxkEnnbIe BEIMUCICHNS, IIPABUIIA OKPYTICHHA, 1 03 mepens
NIPUKH/IKA ¥ OIEHKA pe3y/IbTaTa BEMMUCICHUH ceHTa0ps
12 OcHOBHBIE METO/IBI pEIICHUS HETBIX | JpoOHO- 1 03 menena
paIMOHAIBHBIX YPAaBHEHHUH U HEPABEHCTB ceHTaops
13 OcHOBHBIE METO/IBI pelIeHHs eTbIX U JpoOHO- 1 04 nepens

paIMOHANBHEIX YPaBHEHUH 1 HEPABEHCTB

ceHTOpA




14 OcHOBHBIE METO/IBI PELICHHS LIEIBIX H JIPOOHO- 04 menens
PalHOHAIIBFHEIX YPAaBHEHHIH U HEPABEHCTB CeHTa0ps
s MHorousieHs! OT OOHOM nepeMenHoii. [lenenue 04 menenst
MHOTOWIEHA Ha MHOTO4WIEH ¢ ocTaTkoM. Teopema besy CEHTAOPSI
16 MHuorowieHs ¢ nensMu KodgunueHtamu. Teopema 04 menmens
Buera CEHTAOPs
- \. 01 memens
17 Pemenne cucreM JIMHEHHBIX YpaBHEHHI
OKTSOPs
. 01 aenens
18 Pemenne cucreM JTMHEHHBIX ypaBHEHHI
OKTSIOpA
Marpuiia cucTeMbl THHEHHBIX ypaBHeHUNH. Onpenenurens | 01 et
19 MaTpHIBl 2X2, €ro reOMEeTPHYECKHI CMBICI U CBOMCTBA; ——
BBIYHCJICHHE €TI0 3HAYCHUS
20 Onpepenurels MATPUIIEL 2X2, €ro reoMeTpHYeCKUi 01 nenens
CMBICIT ¥ CBOMCTBA; BEIYUCIICHHE €TI0 3HAUYCHHS OKTSIOpS
21 IIpumenenne onpeeMTeNs JUISl PEIIEHUs] CHCTEMBI 02 genensa
TMHEHHBIX YpaBHEHHUI OKTAOps
” Pemmenne mpuKIagHBIX 33/1a4 C TOMOIIBIO CHCTEMBI 02 menens
JTMHEHHBIX YPABHCHHMA OKTsIOps
23 Pemenne npuiaiHEIX 33124 C IIOMOIIBIO CHCTEMEI 02 nenens
JTHHEHHBIX YPaBHEHHH OKTsI0pst
24 KonTponenas pabora: "PanuoHansHbie ypaBHEHUS U 02 menensa
HepaBeHCTBA. CHCTEMBI JIMHEHHBIX YpaBHEHUH" OKTSOps
25 @yHKUEA, cr1ocoOk! 3ananns QyHKuuE. B3aumuo 03 menens
obpatasle pyaxmn. Kommosnmas GyHKkmmia OKTAOpA
2% ['paduk bynkun. DneMeHTapHbIe IpeodpasoBanus 03 senens
rpaduxoB GyHKIHH OKTAOpPS
27 ObGnacTs onpeieIeHHst © MHOXECTBO 3HAYeHHH QyHKIHH. 03 menens
Hymu dysxmau. [IpoMexyTki 35aK OCTOSHCTBA OKTSIOpst
8 Yérnsle u HeuéTHble Gynxmun. [leproaugeckue GyHkun. 03 menens
[IpoMeXXyTKH MOHOTOHHOCTH (DYHKITHH OKTSIOpst
29 MaxcuMyMbl 1 MEHAMYMEBI QyHkiun. Haubonsimee u 04 mepens




HauMeHbIlIee 3HaUYeHHe (PYHKIUH HA IPOMENKYTKe

OKTSOpst

% 04 menens
30 JIuneitnas, xBagparuunas 1 ApoOHO-IMHEHHA (DyHKIAH W
31 DIIeMeHTapHOE HCCIIEJOBAaHHE | IOCTPOCHHE IpaduKoB 04 nenens
9THX (QYHKIHH OKTAOpPA
39 DiieMeHTapHOE HCCIIeI0BaHKE B TTOCTPOCHHE IPaduKoB 04 nenens
9THX (DyHKIIHH OKTAOpS
33 Crenens ¢ nensiv nokasareneM. buaom Herotona e SeRE
OKTSAOPA
34 Crenens ¢ nensmM mokasareneMm. buaom Herotona 5 S
OKTA0ps
35 Crenennas GyHKIHS ¢ HATYPAJIBHBIM M IIEJIBIM 05 menens
nokasareneM. E€ coiicTBa u rpadux OKTA0pA
36 Konrtpomsnas pabora: "Crenennas ¢pynkius. E€ coiicTpa 05 menens
u rpadux” OKTsI0ps
17 ApupmeTryecKuit KOpeHs HaTYPAILHOM CTENEHH H €ro 02 nenens
CBOMCTBA HOsIOps
18 Apudmernyecknii KOpeHb HATYPaJIbHO#M CTEIEeHH U ero 02 menens
cBoicTBA HOSOps
39 ITpeobpazoBanms YuCIOBEIX BEIPAKEHHH, COMEpIKALIHX 02 menmens
CTENEH! W KOPHH HO50pst
40 [IpeobpazoBanus YHCIOBHIX BHIPAKEHHUI, COMEPIKAIITHX 02 nenens
CTENIEHH U KOPHH HOsOps
41 IIpeoOpa3oBarus YHCIOBBIX BHIPOKEHHH, COAEPIKAIITUX | 03 HeIes
CTENEeHH W KOPHH | HOSOps
4 HppanuonanbHele ypaBHeHHsl. OCHOBHBIE METOIbI i 03 nenens
PELIeHNs UPPallHOHANBHEIX YPaBHEHHAN HOsI0ps
43 Hppanuonansusie ypaBHeHHsI. OCHOBHBIE METO/IBI 03 menens
pELIEeHNs HPPAIHOHANBHBIX YPaBHEHHH HOSI0ps
44 HWppannonansasie ypapaerus. OCHOBHBIC METO/IBI 03 menens
peIIeHns HPPALMOHATIBHEIX YPaBHEHHN HOAOps
45 PaBHOCHIIbHBIE TIEPEXO0/IBI B PEIICHHH APPAIHOHAILHBIX 04 nenens




YpaBHEHHH HOA0pA
46 PaBHOCHIIBHEIC ITEPEXO/IBI B PEHICHHH HPPAIMOHATBHBIX 04 nenens
ypaBHEHHIH HOSIOps
47 PaBHOCHITEHEIE [TEPEXO/IBI B PEIIEHHH HPPAMOHATBHBIX 04 nenens
ypaBHEHUHI HOsOps
48 PaBHOCHIIBHEIE IIEPEX0/Ibl B PEIIEHUH HPPANOHAIBLHBIX 04 menens
ypaBHEHHH HOs0ps
49 CaoifcTBa ¥ rpa¢uK KOPHA N-Oi CTENEHH KaK (QYHKIMH 01 menens
00paTHO CTEIeHH ¢ HATYpaIbHBIM ITOKa3aTeIeM nexabpst
50 CpoiicTBa u rpad MK KOpHS N-0¥ CTENEeHM KaK (yHKIMK 01 menens
o0OpaTHOIf CTEleHH ¢ HATyPaAITbHBIM ITOKa3aTelIeM nexabps
51 Kontpomsras pabota: "CpoiicTea u rpaduk KOpHS n-0i 01 nenens
crenenn. MppanmoHanbHble ypaBHCHAS " nexabpst
. = 01 menens
52 CreneHs ¢ palHOHAIILHEIM [TOKa3aTelieM U e€ CBOMCTBa
nexabps
S i 02 menens
53 Crenensb ¢ paljoHAIBHBIM OKa3aTeseM H €€ CBOHCTBA
niexabps
" 22 02 mexnens
54 Crenens ¢ panHoOHAIBLHBIM ITOKa3aTeseM U e€ CBOHCTBa
nexadbps
. . 02 menens
55 [ToxazarensHas ¢pyHKIus, €€ CBONHCTBA H rpadHK -
56 Hcnonssopanue rpaduka GYHKIHH 1S pEIICHAA 02 menens
ypaBHEHHUH Jekabpsa
Hcnonp3opanue rpaduka QyHKIMH 1715 peIICHAS 03 menens
57 ypaBHEHHH nexkabpst
IToxazarensHble ypaBHeHHS. OCHOBHBIC METO/BI PEIICHHS 03 menens
58 MOKa3aTeNIbHbIX YpaBHEHUH nexadps
[TokazarenbHble ypaBHeHHS. OCHOBHBIC METOIbI PEIICHHAS 03 memens
H IMOKa3aTeNbHBIX YPaBHEHUH nexabpst
ITokazarenbHble ypaBHeHHA. OCHOBHBIE METO/IBI PEIICHHAS 03 Hepens
" [I0Ka3aTeIbHbIX YpaBHEHUH nexadps
61 Konrpossuas pabora: "Ilokasarenbras QyHkius. 04 wenmens




ITokasarensHble ypapHeHHS" nexabps
% 04 nenens
62 Jlorapudm uncna. CpoiicTsa norapudma
nexabps
04 senens
63 Jlorapudgm gmncna. CpoiictBa norapudpma e
Jexabps
i 04 nenens
64 Jlorapu¢m umcna. Cpoiictea orapudma
nexabps
65 JlecaTHunbie B HaTYpaJIbHEIE Torapu(Mbl 2 miepy
TP P STHBApA
66 T i 02 menens
STHYIHBIC 0 HATYpabHBIE JIOTapH(DMET
TP P sIHBapA
. 02 nenens
67 [Ipeobpa3zoBanue BEIpaXXEHHH, COAEPIKAIUX JIOrapHpMBbI p—
. 02 megens
68 [Ipeobpa3oBanne BEIpaXKEeHHH, COEPIKAITAX JTOrapA(pMBbI
STHBapsl
. 03 wemens
69 IIpeobpazopanue BEIpaskeHHH, COEPKAIIUX JIOrapudMbI
STHBaps
. . 03 nenens
70 Jlorapudmuyeckas pynkuus, e€ cBoiicTa u rpadux
SIHBApS
71 Jlorapud i) & cBoiicTBa M rpaduK s
orapudmuieckas KIIMs, € CBOMCTBA
p yH ke SIHBAps!
7 Hcnons3opanue rpaduka GyHKIUYN IS perIeHust 03 nenenst
YpaBHEHHH sTHBapS
73 Hcnonp3oBanue rpadguka QyHKIHE 111 peIICHHS 04 nenens
ypaBHEHHH sITHBaps
74 Jlorapu¢dmuyeckue ypasaeHuss. OCHOBHBIE METO/IBI 04 wenens
pelneHus Jorapu(MHUIECKHX ypaBHeHHH sTHBapsi
75 Jlorapudmugeckue ypaaenus. OCHOBHbIE METOJIBI 04 nenens
pereHus JorapupMUYECKHX YpaBHEHHU I SIHBaps
76 Jlorapudmudeckue ypasHeHus. OCHOBHBIE METO/TBI 04 nenens
peuieHns JorapupMUHECKHX ypaBHEHUH SHBaps
77 PaBHOCH/IBHBIE IEPEX0/Ibl B PEIICHUHM JIOTapH(PMHYECKHX 01 venens




YpaBHEHHH (eppas

73 PaBHOCHJIBHEIE TIEPEX0/IbI B PEIIeHUH JIorapupMUIecKux 01 nenens
YpaBHEHHH despans

79 Kontponsnas pabota: "Jlorapudmudeckas GyHKms. 01 nenens
Jlorapudmuueckne ypaBaeHus" dhenpans

20 CuHyc, KOCHHYC, TAHI€HC ¥ KOTAHT€HC YHCIIOBOTO 01 menens
apryMenTa derpas

81 CuHyc, KOCHHYC, TAHI'€HC ¥ KOTAHI€HC YUCIIOBOTO 02 mepens
a4pryMcHTIa (eBpass

8 ApKCHHYC, apKKOCHHYC H apKTaHT'€HC YHCIIOBOTO 02 memens
aprymenra (eBpans

23 ApKCHHYC, apKKOCHHYC ¥ apKTaHI€HC 9HUCIOBOTO 02 menens
aprymesra peBpas

; . TpHaroHOMeTpHYECKas OKPYIKHOCTD, ONPEICIICHHE 02 menens
TPUTOHOMETPHYECKHX (YHKIHHA YUCIIOBOTO apryMeHTa (eBpans

g5 TpuronoMerpryeckas OKpyKHOCTb, OIpelielIeHHE 03 menens
TPUTOHOMETPHYECKHX (DYHKI[HH YHCIIOBOTO apryMeHTa despans

86 OcHoOBHbIE TPHTOHOMETpHYECKHe (POPMYIIBI 93 N
(eBpas

87 OCHOBHBIE TPHTOHOMETPHYECKHE (POPMYJIBI 03 axencan
deppans

88 OCHOBHBIE TPHTOHOMETPHYIECKHAE (DOPMYIIBI 5 T
(eppans

89 OcHOBHBIE TPUrOHOMETpUYecKHe (HopMYITEI 04 mepen
(heBpais

90 IIpeobpazoBaHue TPHTOHOMETPUYECKHX BHIPAKEHHNA i
(heBpans

91 [IpeobpazoBanue TPHrOHOMETPHICCKUAX BhIPAKCHHMN Vot
despans

92 IIpeobpazoBanue TPHrOHOMETPHUYCCKHX BhIPAKCHHINA i
(deBpans

93 IIpeobpazoBaHue TPHIOHOMETPHYCCKHX BBIPAXKCHHIA 01 venens




MapT

. 01 menens
94 Pemmenune TpUroHOMETPHYECKUX YpaBHEHUH MapT
" 01 nenens
95 Pemenne TpUroHOMETpHYECKHX YPaBHEHHUI o~
01 memena
96 Pemenne TpHrOHOMETPHYESCKHX YPaBHEHHI -
“ 02 nenens
97 Pemenue tpuronomeTpudeckiux ypaBHeHUH -
. 02 meners
98 Pemenne TpuroHoMeTpUUECKHAX YpaBHEHMIH e
. 02 nenemns
99 Pemenne TpUroHOMETpHYECKHX YpaBHEHHM —
02 nenmens
100 Pemenue TpUroHOMETPHYECKHX YPaBHEHUMN MapT
101 KonTrponmsnas pabora: "TpHronoMeTprUYecKie BEIPAKCHHS 03 menens
M TPHIOHOMETPHYECKHE ypaBHEHUA" MapT
INocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS
5 . 03 senens
102 nocieaoBaTelbHOCTeH. MeToy MaTeMaTH4YeCKOoH s
HHAYKITHA P
103 MOHOTOHHEIE B OTPaHWYMEHHEBIE TTOCIICA0BATEIFHOCTH. 03 mepens
Hcropus ananuza OeCKOHEYHO MaIbIX MapT
03 nenens
104 Apudmernyeckas nporpeccus a
MapT
01 venens
105 I'eomeTpuyeckas nporpeccus
anpenst
01 menens
106 beckoneuno ybniBaiomas reoMeTpudeckas rmporpeccus
anpens
107 Cymma GeckoHeuHO yOBIBaIOINEH reoMeTpHYECKO 01 venens
IpOrpeccHu ampernst
108 JIunelinslii ¥ dKCHOHeHIMANLHBIH poct. HYuco e. 01 senens

(DOPM}"II& CJIOJKHBIX IIPOIIEHTOB

anpest




109 JInHeiHbIi 1 3KCIIOHEHIMAIBHBIN pocT. Yucio e. 02 menens
@DopMyIa CIIOKHBIX POIEHTOB anpest
110 Hcnonp3oBaHue IpOrpecCuy JUIS PelIeHUs pealbHbIX 02 menens
3aJ1a4 MPHKIAIHOrO XapakTepa arpens
11 KonTponsuast pabora: "IlocieqoBaresHOCTH 1 02 menens
nporpeccun” amperst
02 menens
112 HenpepeisHbie WU U UX CBOMCTBA
pep ynK .
5 03 menens
113 Touka pa3pbBa. ACHMIITOTEI TpaQUKOB (YHKILHIA
anperns
114 CeroiicTBa dyHKIIHIT HE BIBHBIX Ha OTPE3Ke 2 el
yH npep P ripai
115 CroiicTBa pyHKmii He BIBHEIX Ha OTpesKe 03 Bepemns
yH npep Tpe ——
03 nepmens
116 Mertox HHTEpBAIOB /ISl PEIICHHS] HEPABEHCTB
anperns
04 menens
117 Mertoa HHTEpPBAJIOB /ISl PELICHHUS HEPAaBEHCTB
anpers
04 menens
118 Mero HHTEPBAIOB AJIsl PEIIEHHS] HEPABEHCTR
anpens
119 [TpuMeHeHe CBORCTB HENPEPHIBHEIX (DYHKIHA I 04 nenens
peImeHus 3aaa4 anpeJs
120 ITpuMeHeHUe CBOHCTB HeNPepBIBHBIX GyHKIME Jyis 04 menens
peleHus 3a1a4y anpe’st
05 menens
121 [Iepsast u BTOpast NpOU3BOJHEIE |
p past Ipou3BoJHbIe hyHKIHM i
i o 05 menens
122 Onpenenenue, reOMETPUYECKHI CMBICI IIPOU3BOTHOM
anpesns
- . 05 menens
123 Onpenenenue, GU3NIECKUN CMEICI IIPOA3BOTHON
anperns
05 mepens
124 YpaBHeH#Ee KacaTeNbHOM K rpaduky §yHKIHH

anpes




01
125 VpaBHEHHE KacaTelbHOH K rpaduKy byBKIHE 1 Mail:eneml
= 01 menensa
126 [IpOM3BOIHEIE NEMEHTAPHBIX QYHKIAH 1 -
- 01 senens
127 TIpoM3BO/IHbIC HIEMEHTAPHBIX (YHKIHH 1 \rak
128 TIpou3sBo/Has CyMMBI, IPOU3BENICHHA, YACTHOTO 1 01 menens
KOMITO3HIAH (DYHKIMA Mai
129 TIpou3BoiHasi CyMMBI, IPOHU3BEIICHHMS], JACTHOTO 1 02 menensa
) KOMIIO3UIHH (DYHKIHH Mai
130 I[Ipou3BoaHAsA CYyMMBI, IPOM3BEICHHS, JACTHOTO 1 1 02 nenens
KoMIo3unus GYHKIHI Mai
02
131 KonTposnas paboTa: "TIpousBoHas” 1 1 fl i
Mai
132 ITosTopenue, 0000men#e, CHCTEMAaTH3AMNA 3HAHHHA: 1 02 menens
"Vpaprerus" Mait
133 IloBropenue, 0600IIeHHe, CUCTEMATH3ALMA IHAHWMA: 1 03 mexens
"Oynkya" Mait
03
134 MWroropast KoHTponbHas pabora 1 1 fl aDE
Ma#
03 menens
135 Utorosas KOHTPOJIbHAS paboTa 1 1 5
Mait
03 nenens
136 INoBTopenue, 06obmeHNe, CHCTEMaTH3alAA 3HAHUK 1 i
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KJIACC

N Kosm4ecTBo yacos Nara JJIeKTPOHHbIE
| Tema ypoka | Konrponsusie | Mpaxtuueckme unppossie
u/n Bceero H3yqeHHs
paboTs! padoThI obpasoBaTesbHbIE
pecypebt
1 IIpamenenne Mpou3BOIHOM K HCCieIoBaHMIO (DYHKIHIT Ha 1 01 nenens
| MOHOTOHHOCTE H 3KCTPEMYMBI CeHTA0ps
2 IIpuMeHeHre MPON3BOIHOI K MCCIIEI0BAHMIO byskuuit Ha 1 01 nHenens
MOHOTOHHOCTE ¥ SKCTPEMYMEI ceHTA0ps
IIpuMeHeHne MPOU3BO/IHOM K HCCIIEIOBAHAIO KUuii Ha 01 nenens
3 i ¥ 1
MOHOTOHHOCTE H 3KCTPEMYMBI CeHTSOps
4 IIpuMeHeHHE MPOU3BOIHOM K MCCIIEI0BAHKIO dyHuKuii Ha 1 01 nemens
MOHOTOHHOCTE U 3KCTPEMYMBI ceHTa0ps
IlpuMeHeHne NPOU3BOAHOM K HCCIIEIOBAHMIO KIUH Ha 02 mepens
5 P 1
MOHOTOHHOCTB ¥ 9KCTPEMYMBI cenTabps
6 IIpruMenenne NPOU3BOIHOM K HCCISIOBAHMIO $yHKIMIE Ha 1 02 vepens
MOHOTOHHOCTb U 9KCTPEMYMBI cenTabpst
7 Haxosx/1enre Han6oBIIEro 1 HAMMEHBIIETO 3HAYCHHS 1 02 nenens
| HENpephIBHOM QyHKIMH Ha OTpe3Ke ceHTA0pst
8 Haxoxnenne HanGobIIero 1 HAaHMEHbINEro 3HAYEHUS 1 02 Hepens
HEIPephIBHON (QyHKIMK Ha OTpe3ke ceHTa0ps
Haxoxnenue HauGobIIero u HaMMEHBIIEro 3HAYEHHUSI 03 vepens
9 - 1
HEMPEPBIBHOM (DYHKIIMH HA OTpE3Ke ceHTOps
Haxosxnenne HanGombInero 1 HAMMEHBINET0 3HAYCHHS 03 nepens
10 . 1
HEIpepLIBHON (DYHKIIMU Ha OTpe3Ke CeHTAOps
Haxosxenne HanGoIb1Iero U HAUMEHBIE0 3HAYCHHUS 03 Henmens
11 1
HEIPepLIBHON (QYHKIIHH Ha OTpe3Ke CeHTAOps
Haxosxienre HauboIbIIero 1 HauMeHbIIero 3HAYeHUAS 03 uemens
12 = 1
HEMPEPBLIBHOM (QYHKIIHH Ha OTPE3KeE ceHTAbps
ITpuMeHeHre NPOU3BOHOMN IS HAXOXKIECHHS H ero 04 pepens
13 1
PeIIEHHUs B MPUKJIAAHBIX 3aa9ax ceHTAbps
14 [IpumeHenue IPOH3BOIHOM [T HAXOMKICHHUS HAWIy4IIero 1 04 nenens
PCLICHHS B MPHKJIAAHBIX 3a[a9ax ceHTsA0ps
15 IIprMenenne pou3BOXHOM JUIst ONIpe/eneHHsA CKOPOCTH | 1 04 nenens
YCKOpPEHHS MPOLecca, 3aJaHHOr0 (popMyioit wim rpadHKoM CeHTAOpA
- 04 uenens
16 lIpuMeHenne pou3BOXHOM /st ONIPe/IeeH s CKOPOCTH H 1 cem;épﬂ




YCKOpEHHs! IPOLECCa, 3a/IaHHOTO (OpMYIIOH 1T rpapHEKOM
. 01 nenens
17 Komnozanus GpysKmmii oKTH6pA
Z 01 nenens
18 Kommozurus GpyHKIHi N
5 01 nepensa
19 Kommnosunus GyHKIHi oxrstps
20 ['eomeTpuyeckue 00pa3bl ypaBHEHHH Ha KOOPAMHATHOR 01 nepens
TUIOCKOCTH okTA6pA
71 T'eomeTpruecKie 06pasbl ypaBHEHHH HA KOOPAMHATHOH 02 nenens
TUIOCKOCTH oxTa0pA
2 KonTpomsHas pabora: "Hccnenopanne GyHKIHH ¢ HOMOIIBIO 02 Hemens
POX3BOTHOH" okTsi0ps
" 02 nenena
23 INepBoobpazHas, OCHOBHOE CBOHCTBO 1epBooOpasHbIX B
24 [lepBoOGpasHBIE 3IEMEHTAPHBIX (yHKIAA. [Ipasuna 02 mepens
HAXOXKICHHS IEPBOOOPA3HBIX okTs0ps
75 IlepBooOpasHBIe HJIEMEHTAPHBIX (QYHKIHH. [Tpasuia 03 nepens
| HAXOXKIAEHHS 1epBo00pasHBIX okTA0ps
" 03 nepens
26 Wurerpan. ['eoMeTpHUECKHi CMBICI HHTErpaia okTAbps
7 BrrunciieHre Onpe/IeNEHHOro HHTerpana o gpopmyne HeroToHa- 03 nepens
| Jleiibnuna OKTAOpA
8 BrIunciieRne olpeienEéanoro naTerpana mo ¢popmyne Herorona- 03 nenens
5 Jleiibauna OKTAOPA
9 | ITpuMeHeHre MHTErpana s HaX0XK/ACHHA IJIOMANEH IUIOCKAX 04 nenens
uryp OKTAOpA
30 [IpuMeHeHHe HHTErpasa Ui HaX 0K ICHHs 00BEMOB 04 nenens
reOMEeTPUYECKHX Tel okTa6ps
. g 04 nenena
il IIpaMeps! pemennii qadGepeHHaIbHbIX YPaBHCHHH oRESGDH
z o 04 nepens
32 TIpumeps! pemenui JuddepeHnInanbHbIX YPaBHCHHH okib
33 MareMaTHieckoe Mo IeJIHpOBaHie PealbHbIX IIPONECCOB C 05 nenens
IOMOIIBIO [ (hepeHIHATBHBIX YPaBHEHAH okTsOps
05 nepens
« W "
34 KonTtponbaas pabora: "[leppoobpasHas 1 HHTETpajl o
35 Tpuronomerpudeckue GyHKIUA, HX CBOHCTBA K rpaduKu 05 uenens




OKTAOps

05 Henensa

36 Tpuronomerpuyeckue QyHKIUHE, HX CBONCTBA M rpaduKy -
37 Tpuronomerpideckue QyHKIHH, UX CBOICTBA B rpadHKH gﬁﬂlgpf "
38 Tpuronomerpuyeckne QyHKImm, HX CBOMCTBA U rpadHKH giﬂ?}i{m
39 Tpuronomerpuyeckne pynxuum, ux cBoiictsa u rpadukH gi;ﬁii{m
40 O160p KOpHEH TPHTOHOMETPHYECKHX YPABHEHHIA ¢ TOMOLIBIO 02 nenens
TPUTOHOMETPHYECKOU OKPYKHOCTH HOSOps
41 O160p KOpHE# TPHTOHOMETPUYECKHX YPABHEHHH C IIOMOLIBIO 03 nenens
TPHTOHOMETPHYCCKOH OKPYKHOCTH HOSOpsI
4 Ot6op KopHE#H TPHrOHOMETPHYECKHUX YPABHEHHIH € OMOIIBIO | 03 nenens
TPHTOHOMETPHYECKOH OKPYKHOCTH HOAOps
43 Ot60p KOpHEH TPHTOHOMETPUYECKHX YPABHEHHH € TOMOIIBIO 03 nepnena
' TPHIOHOMETPHIECKOH OKPYIKHOCTH HOAOPs
44 Pemienue TpUroHOMETPHYIECKHX HEPABEHCTB 03 ponem
HOAOps
45 Pemenue TpHroHOMETpUYECKUX HEPABEHCTR U e
HOS6pA
46 Pemenue TpHroHOMETPHYECKHX HEPABEHCTR O eziens
HOAOPs
47 Penrenue TpHroHOMETpHYECKHX HEPABEHCTB 04 Benens
HOs0ps
48 Konrpossnas pabora: "I'paduku TparoHoMeTpHyYecKux 04 nenens
dynxuuit. TpuroHomerpuyeckue HepaBeHCTBA" HOA6ps
49 OcHoBHBIE METOIBI PEIICHHS [I0KA3aTENbHBIX HEPABEHCTB 0] epeny
Jaexabps
50 OcHOBHBIE METOIBI PENICHHS TOKA3ATENBHBIX HEPABCHCTBR gingiim
51 OcHOBHBIC METOJIBI PEMIEHHUSI T0KA3aTebHBIX HEPABEHCTR M
nexabps
52 OcHoBHBIE METO/IBI PEIICHHS IOKA3ATETHHBIX HEPABEHCTR E;K:%.I;ZM
53 OcHOBHBIE METO/IBI PEIICHHS JIOrapH()MHIECKHX HEPABEHCTB i
nexabps
54 OcHoOBHBIE METO/IBI peMIEHHs TOTapH(PMIUIECKHUX HEPABEHCTB U2 seereime

nexabpsa




02 nepens

55 OcHOBHBIE METO/IBI PEIIIEHHUS JIOrapH(PMHIECKHX HEPABCHCTB b
02 menens
56 OCHOBHBIE METO/IbI PEIICHHS JIOTapH(PMHICCKHX HEPABEHCTB s
03 nenmens
57 (OCHOBHBIE METO/IBI PEILICHAS HPPAlHOHATBHBIX HEPABEHCTB neiilios
03 venens
58 OcHOBHBIE METOBI PEIIEHUs] HPPAHOHATIBHBIX HEPABCHCTB pexatioN
03 svenens
59 OcCHOBHEBIE METOJIB! PeIIeHHs HPPAMOHATLHBIX HEPABEHCTB nexabipi
03 nenens
60 OcHOBHBIE METOBI PEIICHUS HPPALHOHATBHBIX HEPABCHCTB
nexabps
- 04 nenens
61 I'paduueckue METOMIBbI PEIICHHAS HPPALMOHAIBHEIX YPABHCHUH i
" 04 nenena
62 I'paduyeckue MeTO/IBI PEIEH sl HPPAIMOHAIBHEIX YPABHCHUH -
" 04 nenens
63 I'paduyeckne METOIBI PEIICHAS MOKA3aTENbHBIX YPaBHCHHH rieKaGps
04 nepens
64 I'paduuecKue METOBI PEIICHHS MOKa3aTe/IbHBIX HEPABEHCTB sEab
. o 02 uwenensa
65 I'padudeckne METOAB! PEIICHNS JTOrapu(pMHUIECKHX YPaBHEHHH —
02 nenens
66 I'padpuueckue METOIBI PEIEHHs JIOrapu(pMUICCKAX HEPABCHCTB oy
02 nepens
67 I'padpuueckue METOIB! PEIICHHS Jorapu(pMAIECKIX HEPABEHCTB NI
68 I'padmyeckne METOB! PEIICHHUS IOKa3aTENbHBIX H 02 nenens
Jiorapu)MUUECKHX YPaBHEHHI stHBaps
69 T'paduueckne METOABI PEIICHHA IOKA3aTCIbHBIX H 03 nepens
sorapu)MUIEcKUX ypaBHECHHH AHBaps
70 ["'padudeckie METO/Ibl PEIeH s I0Ka3aTeIbHBIX U 03 nenmens
JorapupMHYECKHX HEPABEHCTB AHBAPS
7 I'papuueckue METO/IbI PENICHHS [T0Ka3aTeIbHbIX H 03 nenens
norapup)MHUUECKHX HEPABEHCTB SHBaps
7 KonrponsHas pabora: "MppanroHaibHBIC, 10Ka3aTe/IBHBIC H 03 nepens
norapudMuYecKie HepaBeHCTBa" STHBApA
7 KomruiexcHble unciia. Anredpanyeckas 1 TPHTOHOMETPHYECKasA 04 nenens
(OpMBI 3aNTHCH KOMILIEKCHOTO 9HCIIA AHBApst
74 Kommiexcusle uncna. Anrebpandyeckas ¥ TPHTOHOMETpUYECKas 04 uenens




(OpMBI 3aNHCH KOMITIEKCHOTO YHCIIa AHBaps
04 nemens
75 ApudmeTHieckue omepanui ¢ KOMIIEKCHBIME YHCIAMH HHBapI}II
04 vepens
76 ApudmeTnyeckre onepanun ¢ KOMIUIEKCHBIME YHCIAMH sEBaps
M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOODTHHATHOM 01 nenens
77 P P
IJIOCKOCTH (espans
U3o6paskenne KOMIUIEKCHBIX YHCEN HA KOOPHHATHOMN 01 nenens
IUIOCKOCTH (enpans
79 ®opmyna Myaspa. Kopsu n-oif cTenenu us KOMIUIEKCHOO 01 nenens
gucia tespans
80 @opmyna Myaspa. Kopuu n-oif cTernens u3 KOMIIeKCHOro 01 Hemena
yHucia ¢eppans
IIpuMeHeRne KOMITIEKCHBIX YHCEN JUIS PEICHUS (BU3HUCCKHX 1 02 nenens
TeOMETPHYECKUX 3aad deppans
2 Hepens
82 Konrpossnas pabora: "KomiuiekcHbie yncia" % o
thespans
83 HarypasnbHsie u nensie yncna 0 renenn
TYP = (eBpans
84 HarypanbHbie n nemnsie uucna B mcnens
Typ I deBpass
03 ne
85 [IpumeHenne NpU3HAKOB JENMMOCTH LIE/BIX YACENT —
despans
03 Hemens
e € IIPU3HAKOB JIe TH
86 [Ipumenenue mpu3 JICITUMOCTH HEJBIX YHCeN denpang
03 memens
87 [IpumMeHeHNE TPH3HAKOB JEITUMOCTH LEIBIX YHCET: HOJI u HOK dJeBpim
- 03 negens
88 [Ipumenenue IPU3HAKOB JEIMMOCTH LEIBIX YHCET: HOJI w HOK ¢GB§:M
89 [IpuMmenenye NpU3HAKOR JENUMOCTH HEIbIX YMCEN: OCTATKH 10 04 nepens
| MOJTYJIO (eBpans
90 [IpumeHeHne MPH3HAKOB ACTHMOCTH LE/IbIX YHCEN: OCTATKYH 10 04 nepens
MOJYJIIEO beppans
91 IIpuMercHye IPH3HAKOB AETMMOCTH HEIBIX YHCEI: aNroOpUTM 04 nenens
|~ EBKin/ia [utst pelnenns 3a1a4 B HEIBIX YHCIAX (bespans
04 ne
92 KonTtponbras pa6ora: "Teopus nensx grcen” dieiip Sf;m
93 Cucrema u COBOKYIHOCT ypaBHEHHH. PABHOCHIIEHEIE CHCTEMBI 01 menens




¥ CHCTEMBI-CIIEICTBHS MapT
94 Cucrema ¥ COBOKYITHOCTb ypaBHEHUH. PABHOCHIILHBIE CHCTCMBI 01 nenenst
W CACTEMBI-CIEICTBHA MapTt
95 OCHOBHBIE METO/IbI PEIICHHAS CHCTEM H COBOKYITHOCTEH 01 nenens
parMOHAIBHBIX YPaBHEHHH mapt
96 OCHOBHbIE METOJIBI PEIIEHHA CHCTEM H COBOKYIIHOCTEH 01 nenens
HppaMOHAIBHBIX YPaBHEHHI MapT
97 OCHOBHbIE METOJIbI PENIEHHAA CHCTEM A COBOKYIIHOCTEH 02 nepens
[T0KAa3aTeIbHBIX YpaBHEHUH MapT
08 OCHOBHBIE METOJIBI PEIEHNS CHCTEM H COBOKYIIHOCTEH 02 nepens
NoKa3aTebHBIX yPaBHEHHH MapT
99 OcHOBHEIE METO/BI PEIICHHS CUCTEM H COBOKYITHOCTCH 02 Hepens
norapu(GpMUIECKUX ypaBHEHUH MapT
100 OCHOBHBIE METOJIbI PEIEH s CHCTEM M COBOKYITHOCTEH 02 Henens
norapu(MHEUECKHX YpaBHEHUH MapT
IIpuMeHeHHe CHCTEM K PEIICHUIO MATEMATHYCCKUX 3a/1a1 1 83 GEEi
101 | 3aja9 m3 pasmmuHBIX obnacTell HAyKH ¥ peallbHOH JKA3HH, MapT
MHTEpIpeTanys NOJyYCHHbBIX PE3yIbTaToB
[IpiMeHEeHHEe CHCTEM K PEIICHAIO MAaTEMATHYECKHX 3a/[aq 1 03 Hec
102 | 3amau U3 pa3iMYHBIX obnacTeil HAyKd 1 peabHOH KHU3HY, MApT
HHTEPIPETALU IOTYYEHHBIX PE3yIbTaToB
[IpuMeHeHHe HEPABEHCTB K PEIICHNIO MATEMATHICCKAX 3a/1a1 1 -
103 | 3ajgau u3 pasnuyHBIX 00NacTeil HAyKH W peanbHOHN JKU3HH, MapT
HHTEPIPETAA NOJYIEHHbBIX PE3yTbTaToB
Kontposbnas pabora: "CucTeMpl paluOHaNBHBIX, O senang
104 | upparMoHAIBHBIX MOKa3aTEIbHBIX H norapu(pmMUIECKUx -
ypaBHeHHH"
105 | PanmonansHble ypaBHEHHS C TapaMeTpaMu O s
B anpelis
01 nenens
106 | PanmonansHbIe HEPABEHCTBA C NIapaMeTpaMH
anpens
01 nenens
107 | PanpoHaisHBIE CUCTEMEI C IIApAMETPAMH
anpens
01 nenens
108 | VppanuoHaibHBEIE ypaBHEHNUs, HEPABEHCTBA € apaMETpaMu anpens
02 nenens
109 | Mppan@oHansHBIE CHCTEMBI € IapaMeTpaMH
anpens
| 110 | IokasatesnbHble ypaBHEHNs, HCPABCHCTBA C napameTrpamMu 02 nenens




anpersns
111 | IlokasarenbHbie CHCTEMBI ¢ apaMeTpaMu U2 peca
anpens
02 Henens
112 | Jlorapudmudeckie ypaBHEHHS, HEPABEHCTBA C napamMeTpaMu ——
03 nepens
113 | Jlorapudmuteckue cucTeMsl ¢ apaMeTpaMu
anpens
03 uenens
114 | TpuronoMeTpuyecKue ypaBHEHHs C TapaMeTpaMi .
03 "epens
115 | TpuronomerprYecKie HepaBeHCTBA C napamMeTpamMu Morin
03 nepens
116 | TpuroHOMETpPHYECKHE CHCTEMBI C napamMeTpamMu
_ anpens
117 IToctpoenue u HCCJ{C,I[OB&HHC Ma“remamqecrfnx MoJelen 04 nenens
PCAILHBIX CUTYAIHH C MOMOLIBIO YPABHEHHH C IapamMeTpaMu anpens
ITocTpoenue u uccnegoBaHHE MATEMATHYECKIX Moeneit T D
118 | peanbHBIX CHTYyalHMii ¢ ITIOMOIIBIO CHCTEM YPaBHEHUH C —
napamMeTpaMu
ITocTpoerne u nccie[oBaHME MaTEMATHIECKHX MOJIENCH P
119 | peanbHBIX CHTYALMH C TOMOIIBIO CHCTEM YpaBHEHHH C anpens
napaMeTpaMu
120 | Koutpomsnas paGora: "3anaun ¢ napamerpamu” gipmem
121 IToBTopenne, 0606menue, CHCTEMATH3AIHS 3HAHMI: 05 nenens
"Vp&BHBHHH" anpens
122 [ToBTopenue, 0606IEnHE, CHCTEMATH3AIHS 3HAHMI: 05 wenens
"VpaBuenns" o e
123 [TorTOpenue, 0606menne, cuCTeMATH3AINS SHAHMIA: 05 menens
"Ypasrenus. CucreMsl ypaBHeHH" arpess
124 [loBTopenue, 0600menne, CHCTEMATH3AINS 3HAHHIA: 05 nepens
"Hepapenctaa" anpess
125 FOBTOP&HHC, 0000menne, cucTeMaTH3aNS 3HAHMIL: 01 Heyiens
Hepasencraa" Maii
126 [IoBTopenwue, 06061EenNe, CHCTEMATH3AIAS 3HAHHIL: 01 Hepens
"HepaBenctsa" Maii
127 I[TosTopenue, 0600mEenre, CHCTEMATH3AIMS 3HAHKE " 01 wenens
"[IpousBonHas u eé npumenenue" Maii
128 | [ToBropenne, 0606menwue, CHCTEeMaTH3allUs 3HAHMIA: 01 Hepens




"[Ipou3BojIHas ¥ €& IpuMeHeHne" Maii
129 [losTopenue, 06061IeHHE, CHCTEMATH3ALS 3HAHMH: 1 02 menens
"[Ipom3Bo/iHAs ¥ €& IpHUMEHEHHE" mai
130 [Mosropenne, 0600ImEeHHEe, CHCTEMAaTH3AIHA spanmit: "MuaTerpan 1 02 nenens
¥ €ro npuMeHeHue" Maii
131 | Iloropenue, 0606IIEHNE, CHCTEMATH3AIHS 3HAHHAE: "OyHKIHA" 1 :ﬁ; .
132 | Ilosropenue, obobmenue, CHCTEMaTH3AIIHS spanuil: "O@yHKa” 1 Si;eﬂem
133 | INoBropenue, 06061IeHNE, CHCTEMATH3ALIA SHAHKH: "OyrKaan” 1 ii};lenm
134 | Mtorosas koHTpOJbHas paboTa 1 1 Ei;:eneﬂﬂ
135 | UtoroBas KOHTpoIbHas paboTa 1 1 ﬂgeﬂm
136 | Ilopropennue, 0600IIEH e, CHCTEMATH3AMS 3HAHAH 1 gﬁeﬂw
| OBIIEE KOJIMYECTBO YACOB I10 TTIPOT'PAMME 136 10




ITPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS

Kox
poBEpPseMoro
pesyasTara

1

OCHOBHOH OBPA30BATEJIbHOM [IPOT'PAMMBI
10 KJIACC

IIposepsiembIe mpeaMeTHBIE Pe3yJbTAThI 0CBOCHHS 0CHOBHOMN 00pa3oBaTeabHOM
IporpaMMbl cpexHero odmero oopasoBanus

Ywnciia 1 BEIMHACIICHHUS

1.1

OrepupoBats MOHATHAMY: PAIHOHAILHOE H JEHCTBHTEIEHOE YHCIIO, OOBIKHOBEHHAS H
AECATHYHAS Apo0b, NPOIEHTEI

1.2

Bemomnate apupmeTHuecKHe ONEpAUMH C PALHOHATBHBIMA M JIEHCTBHTEIHHBIMA
YHCITAMH

13

BEIOMHATE NpHOMDKERHEIE BEIMHCICHHS, WCTONB3YA NpPABHIA OKDYIVIEHHS, ENaTh
IPUKHJIKY H OLIEHKY Pe3yJIbTaTa BEIYHCICHHH

1.4

OnepupoBaTh NOHATHAME: CTENICHB C LE/BIM TI0KA3aTeNeM, CTaHapTHas (opMa 3anucH
AEHCTBUTENEHOTO YHCIIA, KOPEHb HATYPATbHOM CTENeHH; HCIONb30BaTh MOIXOMISIIYIO
hopmy 3ammCH JEHCTBHTENBHEIX WHCEN I pelieHHs MPaKTHYeCKHX 3a7ad o
Hpe/ICTABNCHHUS JAaHHBIX

1.5

OnepupoBarh MOHATHAMH: CHHYC, KOCHHYC K TAaHTEHC HpPOM3BONBHOLO YIVIa;
HCIONB30BATh 3aIHCh IIPOM3BONIBHOTO yIiia 4epe3 oOpaTHBIE TPHIOHOMETPHYECKHE

(ysKUHA

YpaBHEHHUS H HEPABEHCTBA

2.1

OnepupoBaTh NOHATHSAMHE: TOKIECTBO, ypaBHEHHE, HEPABEHCTBO, II€/10€, PAlHOHATBHOE,
UppalMOHATBHOE yPaBHEHHE, HEPABEHCTBO, TPHIOHOMETPHIECKOE ypaBHEHHE

22

BemonHaTe  npeoOpa3oBaHMs — TPHTOHOMETPHYECKHX  BBIPAKECHHH H pemars
TPHTOHOMETPHYECKHE YPaBHEHHS

23

BemosHsTs npeoGpasopanus NebIX, PAHOHAIBHEIX U HPPAHOHATHHBIX BEIPOKEHHH 1
perath OCHOBHBIC THITBI LEJNBIX, PAMOHATLHEIX W HPPALMOHAIGHEIX YPaBHEHHH H
HEPaBEHCTB

24

[IpumenaTs ypaBHEHUS W HEPABEHCTBA 1A PEIICHAA MaTeMAaTHIECKUX 3a1a4 ¥ 3aa9 H3
pasIHYHBIX 00acTei HayKH U peaibHOM KU3HA

2.5

MozemipoBarh peabHble CHTYallHH Ha S3bIKE aire6pbl, COCTABIATH BBHIPAKCHNS,
YPaBHCHHs, HEPABEHCTBA O YCIOBHIO 3ajlayd, MCCIEIOBATh MOCTPOEHHEIE MOJIENH C
HCIIO/IE30BAHMEM amIapara anredpsl

Qynkuun H rpabuku

3.1

OnepupoBate  nomATHAMHE: (QyHKIHS, Ccmoco0sl 3amaHus  (YHKIHH, OGJNACTb
ONpENEICHAs ¥ MHOXKECTBO 3HaYeHUH QyHKIMH, rpaduk (yHKINH, B3aUMHO 0GpaTHEIE

(ymKIHHT

3.2

OnepupoBath MOHATHAMH: YETHOCTH M HEYETHOCT (YHKIMH, HYTH (yHKIHH,
IPOMEXKYTKH 3HAKOIOCTOSIHCTBA

3.3

Hcnomne3osate rpaduky GpyHKIMIA Uist pelienus ypaBHeHH

3.4

CTpouTs B 4HTaTh TPAQUKH THHEHHOH DYHKIMH, KBaAPaTHIHON (BYHKIHH, CTENEHHO
(YHKIIHM C EeJIBIM [0Ka3aTeeM

3

Hcnomns3osars rpaduky GyRKuui 1 HCCIeIOBaHNS NPOLECCOB H 3aBHCHMOCTEH TIPH
PEIIEHHH 3aJa4 W3 OPYruX y4eOHBIX NPEIMETOB M peajbHON JKU3HH, BEIPAXKATH
(opMmyTamMi 3aBHCHMOCTH MEKY BEIMYHHAMH

Hawana mateMatudeckoro anamgusa

4.1

Onepuposars NOHATHAMH: IIOCIENOBATEIBHOCTD, apH()METHYECKAT ¥ TeOMETPUYECKas

IPOrPECCHH




OrmnepupoBath MOHATHAMH: OSCKOHETHO yObIBaromas reoMeTpudecKast nporpeccus, |

4.2 cymma GeckoHeuHo yosBatomei reOMETPHHECKOM IPOTrpeccHi
4.3 3aaBaTh MOC/IEI0BATETBHOCTH PasIMIHBIME CIOCOOaMHU |
il VCIos30BaTh CBOACTBA TIOC/IEIOBATEIBHOCTEH W IIPOrPECCHH IS PEIICHHA PealbHBIX
3ajad NPUKJIaHOrO XapakTepa
5 MHoKecTBa U JIOTHKa
. 5.1 OrnepupoBaTh IIOHATASMY: MHOXECTBO, ONI€pallii Ha/l MHOKCCTBAMA
59 JcIoNB30BaTh  TEOPETHKO-MHOKECTBEHHBIA ~ alimapar [uis  OINMCAHHS  pealbHBIX
' IIPOIIECCOB W SBIEHUH, IPU PEIICHUA 3a1a1 i3 APyrHX y4eOHBIX IPEMETOB
2.3 OrnepupoBarh NOHATHAMH: ONpPE/IC/ICHAE, TEOPEMa, CIICACTBHE, JI0Ka3aTeIbCTBO
11 KJIACC
Kon = 2
HpOBEpHEMOro [IpoBepsieMble MpeIMeTHbIE Pe3YIbTaTbl 0CBOCHUS 0CHOBHOM obpa3oBaTeIbHOH
pesyILTATA IPOrpaMMBbI cpeHero oduiero 0dpasoBanns
1 Yucna ¥ BHIYHCIICHHUS
11 OneprpoBaTh NOHSATHSAMH: HATypalibHOE, LENOEe HHC/O; MCHOMB30BATh TIpU3HAKHA
JeTMMOCTH LIeNBIX YMCEJ], PA3JIOKEHNE YHC/IA Ha IPOCTIC MHOKUTE/H /1A PEIICHMs 3a1ad
1.2 OnepupoBaTh MOHSATHEM: CTENECHD C PAIIHOHAILHEIM MOKa3aTC/IEM
13 OriepHpoBaTh TOHATHIMA: JTOrapu(pM IHCNa, NECATUIHBIC i HATYPATLHBIC sorapr(pMel
2 VpaBHEHHs ¥ HEPABEHCTBA
[lpuMmeHATs CBOMCTBA CTENEHH LA npeobpa3oBaHms BBIPAKEHHH, ONEpPUPOBATH
2.1 [IOHSTHIMM: TIOKA3aTelbHOE YpaBHEHWEe M HEPaBEHCTBO; peIlaTh OCHOBHBIC THIIBI
MOKA3aTeNIbHBIX YPaBHEHHM H HEPAaBEHCTB |
BomonHsSTh NpeobpasoBaHUs BHIPAKEHHH, COAEPKAIIHX norapa(MsI; ONEPHPOBAThH
22 [OHATHSMH: JIOrapH)MHIECKOe ypAaBHEHHE ¥ HEPABEHCTBO; PEIIATh OCHOBHBIC THIIBI
norapuMUUECKHX YPaBHCHHUH 1 HEPABEHCTB
2.3 HaxoIuTh peleHrs TPOCTEHINNX TPHITOHOMETPUIECKHAX HEPABCHCTB
24 OnepupoBarh “nommmum: cucTeMa JIMHEHHBIX YpaBHEHHH W €€ pelIeHHe; MCIO0Ib30BaTh
CHCTEMY JIMHEHHBIX YPABHEHHH [UIs PEIICHUs NPAKTHHECKUX 3a/1a4
25 HaxoauTh pelneHus MPOCTEUIINX CHCTEM H COBOKYIHOCTeH PalMOHATIBHBIX YPaBHCHHH H
HEpPaBEHCTB
MoienupoBarh peanbHble CHTyalud Ha S3BIKE anreOpbl, COCTABIATH BBIPAKCHHA,
2.6 ypaBHEHMS, HEPABEHCTBA M CHCTEMBI IO YCIOBHIO 33/[aiH, HCCIENOBATH IIOCTPOEHHBIE
MOJIEJH C HCIIOIH30BAHMEM allapara anreOpbl
B 3 DyHKIUH U IpaduKy B
OnepupoBarh IIOHATHAMHA: TIEPHOJMYECKAs (GyHKIMSA, TPOMEXKYTKA MOHOTOHHOCTH
3.1 ()YHKIIMH, TOUKH SKCTpeMyMa (YHKIMH, HauOonbiIee U HAUMEHBIICE 3HATCHMA pyaKIEM
Ha IPOMEXYTKE; HCIOIb30BATE UX VIS HCCIEA0BAHMA dyHKIHK, 3aTaHHOH rpaduKoM
OnepupoBaTh ~ MOHSATHSMH:  TIpaQukE  [OKA3aTEeNLHOMH, norapuMuueckod  H
3.2 TPUTOHOMETpUUECKHX ~(YHKIMM; wu300paxarh HX Ha KOOPAMHATHOMW ILIOCKOCTH M
HCIIONB30BATh I/ PelIcHNs ypABHEHUH H HEPABEHCTB
3.3 Nzobpaxkars Ha KOOPAMHATHOM IUIOCKOCTH rpapuKH JMHEHHBIX ypaBHeHHH H
HCIIONB30BATh HX JUIS PENIEHHS CUCTEMBbI JIMHEHHBIX ypaBHEHUH B
34 Wcnons3oBarh rpadpuku (GYHKIME Ui HCCIEJOBaHMA IMPOIECCOB H 3aBUCHUMOCTEH H3
APYTHX yUEOHBIX AHUCIHILUINH
4 Hauasa MmareMaTH4YECKOT0 aHamus3a
41 OnepupoBaTh HOHATUIMU: HENPEPBIBHAS (YHKIMASA, IIPOH3BOAHASL (GyHKIMH; UCIIOIB30BATH

reoMeTPUYeCKHi U QU3HUECKHH CMBICII IIPOU3BOTHON I PELICHUs 38134

- |




| Haxomute mpowM3BojHEIE 3NEeMEHTAPHBIX (BYHKLHi, BBEYUCIATH IIPOH3BOIHEIE CYMMEL,

& TIPOU3BEICHHS, YACTHOTO (yHKITHI
43 Wcnone3osats NMpOW3BOMHYIO JUIS HCCIENOBAHWS (QYHKIMH HAa MOHOTOHHOCTH M
SKCTPCMYMBI, IPAMEHATE PE3YJIbTATEI HCCIIEN0BAHMS K IOCTPOCHHAIO IPadHKOB
44 Hcnonb30BaTh OPOM3BOAHYIO VIS HAXOMKICHHS Hauimy4qero pelieHus B IPHKIANHBIX, B
TOM YHCJIe COLHAIbHO-3KOHOMHYECKHUX, 3aa9ax
45 OnepupoBaTh NMOHATHSIMHU: TepBOOGpasHas u HHTErpall; NOHHMATh TIEOMETPUYECKHH U
' (Hu3HICCKHMI CMBICH HHTErpaia
46 Haxonuts nmepsoo6pasHbie aneMeHTapHBIX (DYHKIHI, BEYHUCIITH HHTErpan no gopmyie
' HeroTona — JleiiGunna
47 Permats npukiagmble 3a1auu, B TOM YHCIIE COLMMAIBHO-3KOHOMHYECKOTO H ¢busnyeckoro
XapakTepa, CpeICTBAMH MaTEMaTHYECKOrO aHaIu3a
ITPOBEPSIEMBIE 3JIEMEHTBI COJIEPJKAHUS
10 KJIACC
Kon [IpoBepsieMbIii dIeMeHT coxepKaHus
1 Yucna u BEIMUCIEHHST
Paumonanshbie uwcna. OOBIKHOBEHHBIE W JIECATHYHbIE ApodH, HpONEeHTEl, OecKOHEYHBIE
11 NEPHOJMYECKHE  Apo6H.  ApupMeTHYecKHe ONepanuH ¢  palHOHATLHBIMH YHCJIAMH,
' npeobpasoBaHus YHCIOBBIX BEIpakeHWH. [Ipumenenue npobelt u OPOLEHTOB [UIL pelleHHs
IIPHKJIATHBIX 3a/1a9 U3 Pas/IMYHBIX OTPAC/Ied 3HAHUH H peaTbHOMN KH3HA
JleHcrBuTenbHbIe YicTa. PalHORAIBHBIE B HPPAIHOHATBHEIE YHCIA. ApuMeTHUecKne onepanuu
1.2 C JCHCTBUTEIBHBIMH YHCIaMH. [[puGMKEHHbIE BRMHCICHNS, IIpaBHjIa OKPYIJICHUS, IPUKUIIKA H
OIICHKA Pe3y/IbTATa BLIYUCIECHUH
Crenens ¢ memem mokasarenmeM. CrammaprHas (OpMa 3amMcH  IeHCTBHTENHHOTO WHCIA,
1.3 HcnonmezoBanne momxomsimedt GoOpMBI  3amMCH  [eHCTBHTENbHBIX UHCEN IS pelIeHHs
IPAKTHICCKHUX 33/]a4 W NPECTaBICHHS JaHHbBIX
14 ApHCbMeTK‘{fC!{Hﬁ KOpeHb HATYpalbHOM cremeHH. [leHicTBHA ¢ apu(MeTHUeCKHMH KOPHSIMH
HATYpaJlbHOH CTENeHH
15 CHHyC, KOCHHYC H TaHT€HC WHHCIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTeHC
' 9HCII0OBOTO apryMeHTa
2 YpaBHEHHS U HEPaBEHCTRA
2.1 Toxnectsa u ToXIECTBEHHBIE TPe0OpPazOBAHMST
2.2 IIpeoGpasoBanue TPUrOHOMETPHYECKHX BEIpaKkeHHil. OCHOBHEIE TPATOHOMETPHYECKHE (DOPMYIIEI
23 Ypasuenue, kopeHs ypaBHeHus. HepasencTBo, pernenue HepaBeHCTBA. MeTo HHTEpBaIOB
24 Pemenve nessix u [poGHO-paHOHATBHEIX YPABHEHIH i HEPaBEHCTB
2.5 Pernenue nppanuoHanbHbIX ypaBHEHUH U HEPABEHCTB
2.6 Pentenue TpHTOHOMETPHYECKHX ypaBHEHHI
27 IlpuMerenne ypaBHeHMII M HEPAaBEHCTB K pEIIEHHIO MATeMaTHUecKHX 3a1ad ¥ 3amad u3
Pa3IMYHBIX 00/1acTelf HayKu U peanbHOM XH3HU
3 OyHKIHH H rpaduKy
3.1 DyHKOwsl, ciocosl 3ananus Gyrxuuy. ['padux bynkimu. Bsanvuo obpartHsble QyHKIAK
39 O6nacte ompemeneHHs W MHOXKECTBO 3HAYCHUI ysxnun. Hymu Qynxuam. ITpomexyTku
' 3HAKOIOCTOSHCTBA. YETHBIE M HEUETHBIE DYHKITHH
33 Crenennas (yHKIHs ¢ HATypaIbHBEIM M HETBIM [TOKasareneM. Bé croiicTBa 1 rpaduk. CoiicTa u

rpauK KOPHS n-0¥ CTETCHU




TpHUrOHOMETPHUECKas OKPYKHOCTb, ONpPEICICHHE TPHrOHOMETPHYECKUX (YHKIIHH THCIOBOIO

3.4
apryMeHTa
- Haugana MaTeMaTHYECKOT0 aHalli3a |
IMocnenoBaTenBHOCTH, criocobnl 3aJIaHus I0CJIeJ0BATENHbHOCTEH. MOHOTOHHBIE
3 [I0CTIEIOBATEILHOCTH
Apudmeryyeckas d reoMeTpHecKas DpOrpeccui. Beckoneuno yb6pIBaromas reoMeTpudeckas
4.2 nporpeccus. Cymma 6ecKOHETHO yOBIBarOIIEH reOMETPHYECKOH IPOrpeCCHH. @opMyna CIOKHBIX
nporeHToB. Vicronp30Banne MPOrpeccu JULT PEIIeHI peabHbIX 3aa4 NPAKIAIHOIO XapakTepa |
5 MHoecTBa U JIOTHKa
| MHOXECTBO, OIEepalyy HajJ MHOXKECTBaMH. Jlmarpammel  Diinepa — BeHHa. TIpumenenue
Sk TEOPETHKO-MHOKECTBEHHOIO anmapara ULl ONMMCAHHs peabHBIX IIPOLECCOB M SBICHHH, TPU
peleHny 3a7a4 U3 IPYTUX y4eOHBIX IPEAMETOB
5.2 OmnpezieneHne, TeopeMa, CIEICTBHE, JI0Ka3aTensCTBO |
11 KJIACC
Kox IIposepsieMbIii YIEMEHT COAEPKAHUA
1 Yuca ¥ BEMUCTICHUS
1.1 HarypanbHBIe H LEbIe YUCa. [Tpu3HaKy AETAMOCTH LENBIX THCE
1.2 CTelleHb ¢ parHoHaTLHEM HokasareneM. CBOHCTBA CTENICHHU
1.3 Jlorapudm gucna. JlecaTUHHbBIE H HATYPAILHEIC JorapupMbl
z VpaBHEHHUS B HEPABEHCTBA
2.1 [Tpeo6pa3oBaHKE BBIPAKEHAH, COACPIKATIIX norapu(Mal
2.2 [Ipeo6pasoBanue BBIPOKCHHIH, COACPKAIIMUX CTETIEHH C PAIHOHATLHBIM TIOKa3aTeIEM
2.3 [TpuMeps! TPHIOHOMETPUYECKHX HEPABEHCTB
2.4 Tloxa3arebHBIE YPaBHEHHA U HEPABEHCTBA
2.5 JlorapubMuUeCKHe YpaBHCHNs B HEPABCHCTBA
26 CucreMbl jIIIl-IE:ﬁHBD{ ypaBHeHHH. PeleHue MpHKIIAIHBIX 33124 ¢ TOMOMIBIO CHCTEMBI JTMHERHBIX
ypaBHEHUH
2.7 CHcTeMbl H COBOKYITHOCTH PallHOHATBHBIX YPaBHEHHH U HEPABEHCTB
28 TIpiMeHEHUEe YpaBHEHHH, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMATHHECKUX 3ajlatd 1 3aja4d U3
pasIYHBIX 00IacTell HayKU U pealbHOM XKU3HH
3 OynKIEY 1 rpad KU
31 Oyuxips. [lepuoguyeckne GyHkuun. [TpoMEKYTKH MOHOTOHHOCTH ¢GyHKIH. MakcHMyMBI ®
MuHEMYMBI QyHKIA. HanbGosbimee 1 HAUMEHBINEE 3HAYCHUE (GyHKLHY Ha TPOMEKYTKE
3.2 TpuroHoMeTpHYecKre (YHKIHHA, UX CBOUCTBA H rpaduku
3.3 IToxasaTeqsHAs ¥ TorapudMmaeckas GyHKIMA, HX CBOHCTBA H rPaduKH
| 34 Wcrnons3opanne rpadukos GyHKIUIH IS PEIICHNUS YPABHCHHH 1 JTMHEHHBIX CHCTEM
15 WUcnons3opanne rpaduxoB QyHKIME UIS MCCIEJOBAHMSA IPOLECCOB H 3aBHCHMOCTEH, KOTOpBIC
BO3HHMKAIOT [PY PEIIEHHH 3a/1a4 U3 APYTHX yUeOHBIX IPEIMETOB H PealbHOH KU3HH
B 2 Hagana MmaTeMaTH4eCKOTO aHaIu3a _
4.1 Henpepeisasle GyHKIHE. MeTo HHTEPBAIOB UL PEIICHUS HEPaBEHCTE
4.2 [IpomsBoauas QyHKIHA. ['eOMETpHIECKHA 1 PU3HHUCCKHE CMBICI IIPOU3BOIHOM
4.3 IIpomspoaHsle diIeMeHTapHbIX (yHKUMA. POpMYIBl HAXOKACHHA OPOH3BOJHOH  CYMMEL,




IPOM3BEJICHUA H YaCTHOTO (pyHKIIMH

[Ipumenenue NPOM3BOZHOM K HCCIEAOBAHMIO (YHKIHH Ha MOHOTOHHOCTH H SKCTPEMYMEL

4'4 Haxox/enue Han6oNMbIIero i HAUMEHBIIEro 3HaYeHHs (PYHKIUH Ha OTpe3ke

45 IIprMeHeHxe IPOU3BOTHOM /UL HAXOXKIEHHS HAMTYDINETo PeIleHHs B NPHKJIAIHBIX 3a7a4ax, s
OIPEJEJICHHs CKOPOCTH IIpolecca, 3alaHHoro (hopMyIIoit uiy rpaduKoM

4.6 IleprooGpasuas. Tabmuua nepsoo6pasHEX

47 Wurerpan, ero reomerpudeckuit ¥ (usmueckuii cMsici, BhIducieHue UHTerpana mo dopmyie

Hsiotona — Jlelibauna




[IPOBEPSIEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHS1 OCHOBHOM OBPA30BATEJILHOM

[IPOIPAMMBI CPEHEI'O OBIIETO OBPA3OBAHMA

o " IIpoBepsieMbie TPeGOBAHUS K NPEAMETHBIM pe3yabTaTam 0CBOEHHSI OCHOBHOI
epsieM
IPOBEPAEMOTO | - 5 23 0BaTeLHOI IPOrPAMMBI CPETHEr0 ob6mero obpa3oBaHus
_TpeboBaHusA

BiajeHue MeTOJaMH J0KAa3aTebCTB, AIrOPUTMaMH PEIICHHA  3alatd, yMeHHe
dOpMy/IHpOBaTH W ONEPUPOBATH MOHATHAMH: ONpEICICHHE, AKCHOMA, TEopeMa,
ClefCTBHE, CBOMCTBO, NPH3HAK, AOKA3aTeNbCTBO, PAaBHOCHIILHBIC hopmyTHpOBKH;
NIPUMEHSTH UX; yMeHHEe (OpMYITHpOBATh o6GpaTHOE ¥ IPOTHBOIIOIOKHOE YTBEPHKICHHE,
[IPHBOAWTG NPAMEPEHl ¥ KOHTPIPHMEPHI, HCIONB30BATH METO MareMaTH4ecKon
MH/YKIE]; TPOBOIHTE 0Ka3aTe/bHbIC PACCY)KIEHHS NPH PEMCHIHN 3a/at, OLICHUBATh
JIOTHYECKyl0 IPABHIBHOCTh DPACCYKJICHWH; yMEHHE OMEPHPOBATh  IOHATHAMH:
MHOJKECTBO, TOJIMHOXKECTBO, OINEpAaliH Hajl MHOXECTBAMH; YMEHHE HCIOJE30BATH
TEOPETHKO-MHOKECTBEHHEI anmapaT UL ONMCAHHS PealbHbIX IPOLECCOB 1 SBIICHUH H
IpH pelleHWH 3ajad, B TOM WHHCIE H3 JpPYIHX yueOHBIX MPEJIMETOB; YMEHHE
ONepHpOBaTh TOHATHSIMH: rpad, CBSI3HBIH rpad, mepeBo, UK, rpad Ha MIOCKOCTH;
YMEHHE 3a/aBaTh ¥ OIHCHIBATH Tpadbl pasIAIHEMH crioco6amu; MCIOb30BaTh Ipadbl
IpH pelIeHuH 3a1a4

VMeHHe OIepHpOBaTh NOHATHSAMH: HATYPATbHOE THCIIO, €0 THUCII0, CICICHD € IE/BM
[TokazarejieM, KOpeHb HATYPAIbHOM CTENEHH, CTENCHb C PAllHOHATIBHEIM ITOKA3ATE/IEM,
cTereHb ¢ eHCTBATENBHBIM MIOKa3aTelleM, Jorapugm Juca, CHHYC, KOCHHYC M TaHICHC
TIPOM3BOJIBHOTO HYHCIA, OCTATOK [0 MOJYJIO, PAlHOHANBHOE HHCIIO, HppaloHaIbHOE
YUCII0, MHOJKECTBA HATYypPalbHBIX, LEIBIX, paldOHATbHBIX, NIEHUCTBUTENBHBIX YHCEN,
yMeHHe HCIOJIb30BATh IPU3HAKA NETUMOCTH, Ha¥MEHBIIMM OOmuiA JemuTens M
HaHMeHbInee obmee KpaTHOe, AMrOpHT™M EBKIHa NpH pEIIeHAH 3anatd; 3HAKOMCTBO €
PA3MMYHBIMHA [O3MIHOHHBIMA CHCTEMAMH CUUCIIECHHS; YMEHHE BBIIOJHATE BEIYHCIICHHE
3HayeHmii W 1peobpazoBaHMs BHIPAKECHAH CO CTEHCHAMH M norapupmamy,
npeobpaszoBanus  APOOHO-PALHOHAIBHBIX BRIDAKEHUM;  YMEHHE  OINCPUPOBATH
[MOHSTHSMH: IOCJICAOBATEILHOCTh, AapU(pMEeTHYeCKas MPOrpeccHs, TCOMETPHHECCKAA
nporpeccus, GeckOHeYHO yOBIBaromas reoMeTpuYecKas Mporpeccus; yMEHHE 3aJ1aBaTh
MoCIe[0BaTeIbHOCTH, B TOM YHCjIEe C TOMOIBI0 PEKypPEHTHBIX dbopMyI; yMEHHE
ONEpUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCIIO, CONpsDKEHHBIE KOMILICKCHBIE YHCIa,
MOJyJb ¥ APryMEHT KOMIUIEKCHOTO 4HCIa, (Gopma 3amECH KOMIUIEKCHBIX HHCEIN
(reoMeTpudecKas, TPHTOHOMCTpPHYECKAT H anrebpardeckas); yMETb IPOM3BOJHUTH
apudmMeTHueckue nefiCTBHS C KOMIUIGKCHBIMA YHCIIAMH; IIPHBOUTH pAMEPEI
ACIIONB30BaHM KOMIUICKCHBIX YHCEIN; OIEepHpPOBATh MOHATHAMH: MaTphla 2x2 | 3%3,
ONpeieTe b MaTPHIIbl, FEOMETPHYCCKH CMBICI ONPE/ICTHTCIA

VMeHHe 0IepUpOBaTh MOHATHSIMH: PAllMOHAIBHBIC, HPPAIMOHATIBHEIC, OKA3ATE/BHEIC,
CcTeleHHble, Torapu)MUUecKue, TPHTOHOMETPHYECKHE YPABHCHHUS M HEPABEHCTRA, HX
CHCTEMBI; yMEHHE ONEPHPOBaTh  MOHATHAMH:  TOMACCTBO,  TOXASCTBEHHOC
npeoOpa3oBaHHe, YPaBHCHHE, HEPaBEHCTBO, CHCTEMA ypaBHEHHH U HEPABEHCTB,
PaBHOCH/IBHOCTh YpaBHEHMH, HEPAaBEHCTB M CHCTEM; YMCHHE DEIIaTh ypaBHEHHS,
HEpAaBEHCTBA M CHCTEMBI C IIOMOIIBIO PA3IHIHBIX NpuEMOB; pellarh YPaBHCHHS,
HEpaBeHCTBA M CHCTEMBI C TapaMeTpoM; MPUMEHATh YPAaBHCHWS, HEPABEHCTBA, HX
CHICTEMBI JUIsl pEIeHMs] MaTeMaTHIECKHX 3a1a4 1 3a1a9 U3 pasiMIHbeX obnacreit HayKH
U peajibHOM JKU3HU

VMeHHE OINEpHpOBaTh TOHATHAME: (YHKIHMA, 9ETHOCTH (QYHKIMH, NEPHOIUTHOCTE
(yHKIMH, OrPaHAYEHHOCTh (PYHKIMH, MOHOTOHHOCTE byHKIHH, SKCTpeMyM (QYHKIHH,
HaubobIee ¥ HAWMEHbINee 3HAueHHs OQYHKIMH Ha MPOMEXKYTKE, HenpephBHAA
dynxmms, acumnToThl rpaduka QyHKIMH, TMepBas W BTOpad NPOH3BOAHAL byHKIHH,
reOMeTpHUECKHH U (hM3UUECKHi CMBICT TPOM3BOAHOM, nepBooGpasHas, ONpeieNEHHbIN |




HHTErpajl; YMCHHE HaXOAHTh AaCHMOTOTHI Ipaduka (GYHKIMH; YMEHWE BBEIYHCISTH
IIPOM3BO/IHBIE CYMMBI, TPOM3BEICHNUS, YAaCTHOIO M KOMIO3UIMH (GYHKIHI, HAXOIWTSL
YPAaBHEHHME KacaTeNbHOH K rpaduky OQyHKIMH; yMEHHE HAXOMHTH IIPOH3BOIHBIC
SNEMEHTapHBIX (QYHKLMH; YMEHHE HCIONB30BATH IPOM3BOIHYIO I HCCIETOBAHUS
ynKimi, HaxOmXHTs HaWGONbIIME W HAWMEHbIIHE 3HAYCHHS GyHKIHHA; CTPOHTH
rpaUKA MHOTOWIEHOB C HCIOJIB30BAHHEM AIIApaTa MaTeMaTHYECKOTO AHATH3A:
NPUMEHATD POU3BOIHYIO UL HAXOXKICHHS HAHITY4IIEr0 PElleHHS B IPHKIAOHBIX, B
TOM 9HCJIE CONHATbHO-9KOHOMUYECKUX M (PH3MYECKHX 3a71a4ax; HaXOJUTh [LIOMAIH U
OOBEMBI UIyp ¢ NOMONIBIO HHTErpaia; NPUBOAHTE IPUMEPHl MATEMATHYECKOTO
MOJZIETHPOBAHHS ¢ TOMOIIBIO U} hepeHIHaIbHbIX YpaBHEHHH

YMEHHE ONepHpOBaTh MOHATHAMHE: Tpaduk (yHKIHE, oGpaTHAL GyHKIHUS, KOMITO3HIHA
bynkumii, muHedinas Qymkuua, KBajpatduHas (YHKIHA, paHOHATBHAS byHKIHs,
CTeNeHHAs (YHKIHS, TPUTOHOMETpHYECKHe (QyHKINY, 06paTHEe TPUTOHOMETPHYECKUE
(byHKIKH, [OKasaTelbHads W JOTapu(pMUdecKas (BYHKIMH; yMEHHe CTPOMTH rpadHKH
M3YYCHHBIX (YHKIUH, BEIIOMHATE TpeobpasoBatus rpaduKkoB (ByHKIHH, HCIOTH30BaTH
rpaduKy JUIA H3YYEHHs IPOLECCOB M 3aBACHMOCTEH, IIPH PEIIeHHH 3a1ad H3 APYTHX
y4eOHBIX IPEIMETOB H 3a/a4 U3 PEalbHOM JKU3HH; BRIPAXKaTh (JOPMYIAMH 3aBUCHMOCTH
MEKIy BEIHYMHAMH; HCTONB30BaTh CBOMCTBA M rpaQukd GYHKIME IS pelIeHHs
YPAaBHCHHH, HEPaBEHCTB M 3afa¥ C NapaMeTpamH; H300pakaTh Ha KOOPIMHATHOR
IIOCKOCTH MHOXKECTBA PEIIEHH) YPABHEHHM, HEPABEHCTB H HX CHCTEM

YMeHHE pemaTh TEKCTOBBIE 339K PA3HBIX TUIIOB (B TOM YHCIIE Ha IPOLEHTEL, 0T |
9acTH, Ha IBHXCHHUE, pabOTy, CTOMMOCTE TOBApOB H YCJIYT, HAJIOTH, 3a1a49d W3 00IacTH
YUPaBI€HAS JIMYHBIMH M CCMEHHBIMM (QWHaHCAMH); COCTAB/IATh BHIPAKCHHA,
YPaBHEHH:, HEPABCHCTBA U MX CHCTEMBI 110 YCIIOBHIO 3a/1a4d, HCCIIEL0BATh IIOTyIeHHOE
PCIICHHEC H OLEHHBATh IPABIONOAOOHOCTE DE3yNBTATOB; YMEHHE MOJEIHPOBATE
PCAIbHBIE CHTYyalldd Ha S3BIKE MATEMATHKH; COCTABIATh BBIPAXKCHH:A, YpaBHEHHS,
HEPABEHCTBA M MX CHCTEMBI II0 YCIIOBHIO 3a/[a4H, HCCIEJOBATh MIOCTPOSHHEIE MOJIEIH C
HCII0/Ib30BaHHEM allIapara aareGpsl, HHTePIPETHPOBATE [OIYYEHHBIH pe3yIbTaT

YMeHHe olepupoBaTh MOHATHAMA: CpeHEE apH(METHIECKOe, MeHaHa, HauGobIIee 1
HAaWMCHBINCE 3HAYCHHsl, pa3Max, IHCIEPCHS, CTAHAAPTHOE OTKIOHEHHE YHCIIOBOTO
Habopa; yMEHHC H3BJIEKaTh, MHTEPIPETHPOBATH HH(OPMAIMIO, NPEICTABICHHYIO B
Tab/HNax, Ha JHarpaMmax, rpaduKax, OTPaKaloLIy o CBOHCTBA PealbHBIX IIPOIIECCOB U
ABJICHHH; PEACTABIATh HHYOPMAIMIO ¢ TOMOIIBIO TaGl|I M IHArpaMM; HCCIIeL0BATh
CTaTHCTHYECKHE [aHHbIC, B TOM 4YHCJIE C IPUMEHEHHEM TIpadHYecKHX METOIOB H
SJIEKTPOHHBIX CPEJCTB; TIpaUUecKH HCCIeI0BaTh COBMECTHBIC HAOIIOACHHS C
IIOMOIIBEO /IAarpaMM PacCeHBAaHHS H JIHHEHHON perpeccuu

YMeHHE ONepHpOBATH TOHATHAMH: CIyYaliHBIH ONEIT H CiIydaiiHOe COOBITHeE,
BEPOATHOCTH  CIY4aWHOrO  COOBITHA; yMEHHE BBIYHCIATH  BEPOSTHOCTH  C
UCIIONB30BAHHEM TIpaUyYecKuX METO/IOB; NPUMEHSTH (OPMYJIEl CIOKEHHS W
YMHOXEHHS BEPOSTHOCTEeH, (opmyny momHOH BeposTHOcTH, (opmyry Beprysutm,
KOMOHWHATOpHBIe (QaKkTEl W (OPMYJIBI; OLEHHBATH BEPOATHOCTH PEATBHBIX COGBITHIA
YMEHHE  ONEpHpPOBAaTh  IOHATHSAMHU:  CiydaifHas  BEIMYMHA, pachpe/eleHHe
BEPOSATHOCTEH, MaTeMaTHYeCKOe OXKHIAHHE, JMCIEPCHS H CTAHIapTHOE OTKIOHCHHE
CIy9alHOH BeIMYHHBI, (YHKIMH pACIpENCNeHHs W IUIOTHOCTH DABHOMEDPHOTO,
[IOKa3aTeJbHOTO M HOPMAJIBHOIO paclpele/leHuil; YMEHHEe HMCIIONb30BaTh CBOHCTBA
H3Y4EHHBIX pPacHpeNeNICHHH IS pelleHHs 3afad; 3HaKOMCTBO C IOHATHSMH: 3aKOH
GonMpMX HHCEN, METOAB! BEIOOPOYHBIX HMCCIEAOBAHAMN; YMEHHE NPHBOIHTH IIPHMEDEL
NPOABIICHHS 3aKOHA OONBIINX YHCEN B IPUPOAHBIX M 0OIIECTBEHHBIX SBICHUSX; YMEHHAE
ONCpHpOBaTh MOHATHAMH: COYCTAHHE, IEPECTAHOBKA, YMCIO COYeTaHMil, YHCIIO
NEPECTaHOBOK; OMHOM HEBIOTOHAZ; yMmMeHHe NpUMEHSTh KOMOWHATOpHBIE (GaKThl H
PacCy)XI€HHA JUIi PENIeHMs 3aJla4; OLEHHBATH BEPOATHOCTH PEATHbHBIX COOBITHIL
COCTaBJIATE BEPOATHOCTHYIO MOZIC/Ib M HHTEPIIPETHPOBATh NOJIYYCHHbIN pe3ybTaT

YMeHHe OnepupoBaTh MOHATHSIMH: TOYKA, MPSMas, TIIOCKOCT, IIPOCTPAHCTBO, OTPE30K,
Tyd, BENMYIHHA yraa, IUIOCKHH yrojl, JABYTPaHHBIA Yroj, TpEXIpaHHBIA yroi,




CKpEIMBAIOIIAECS TPAMbIC, MapalIeIbHOCTE K IIEPIEH/IAKYIAPHOCTE  TIPAMBIX |
IUTOCKOCTEH, YToM MeX/Iy HPSIMBIMH, yIOJl MEXLY TPSIMOM M TIIIOCKOCTBIO, YTOJl MEXKIY
[UIOCKOCTSIMH, PAcCTOSHHE OT TOYKH O IJIOCKOCTH, PaCCTOAHHE MEMIY NPSAMBIMH,
paccTOsiHMe MEXAY [UIOCKOCTAMH; YMEHHME HCIONB30BaTh  IPH peleHun  3a/1a4q
u3ydeHHBIe (HAKTHl H TEOPEMbI ILIAHUMETPHH; YMCHHC OLCHUBATE pasMepsl 0OBEKTOB
OKPYIKAIOIIEro MHPa; CTPOUTh MAaTEMaTHIECKHE MOJIENH C [IOMOIIBIO TE€OMETPHYCCKHX
[TOHSTHII ¥ BEIMYMH, PElIaTh CBI3aHHbIE C HUIMH NPAKTHYCCKHUE 33111 |
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VMeHHe ONepHpoBaTh MOHATHIMU: ILUIOMEb durypsl, 065EM QUIypbl, MHOTOIPAHHHUK,
MpaBANbHBI MHOIOIPAHHHK, CCHCHHEC MHOTOrpaHHHKa, Ky0, napaenenunes, npusma,
nupaMuia, QUrypa ¥ NOBEPXHOCTH BPAIEHAA, IFIHHAP, KOHYC, map, chepa, MIOMAIb
chepsl, TIOMIA/E TOBEPXHOCTH MHPAMHUIBL, MPH3MBI, KOHYCA, nUIMHIpa, 00BEM Kyba,
IPSMOYTONBHOTO apasiie/ienuiieia, THPaMA/pl, MPASMEL, [HIHHIPA, KOHyCa, IIapa,
pasBEpTKa MOBEPXHOCTH, CEYEHMS KOHyca M IHIMHZPA, napasiebHble OCH HIH
OCHOBAHMIO, CEUEHWE IIapa, IUIOCKOCTh, Kacaromascs cthepsl, TMIHHEIPA, KOHYyCa;
yMEHHE CTPOHMTH CEYCHHEe MHOTOrpaHHMKa, n306pakarh MHOTOTPAHHHKH, (QHUIYPBI H
NOBEPXHOCTH BPAIICHAs, HX CEUEHMS, B TOM THCIE C IOMOIIBIO S/IEKTPOHHEBIX CPEJICTB;
yMeHWe  [PUMEHSTh  CBOMCTBA ~ TEOMETPHYCCKHX ¢uryp,  CaMOCTOSATENBHO
(GOpMyITHPOBATE ONPEASTCHHS N3yIaeMBIX duryp, BHIBUraTh THIIOTE3bI O CBOHCTBAX H
[pU3HAKAX TEOMETPUYECKHX (GHTyp, OGOCHOBEIBATH HIH ONPOBEPrarh HX; yMeHHUE
IPOBOMHMTh KiIacCHpuKammio (uryp MO pasiHHRIM IpPHU3HAKAM, BBIIOJHATE
He0OXO0IMBIE JOTIOTHUTE/IBHEIE IOCTPOSHHSA

11

VMeHue oneprupoBaTh NOHATHIMU: ABUKCHHE B IPOCTPAHCTBE, napauielbHbIH MepeHoc,
CHMMETpHS HA IUIOCKOCTH H B IPOCTPAHCTBE, IOBOPOT, npeoGpazoBanue 0100w,
nono6usle GUrypEl; YMEHHE Paclo3HaBaTh PABHBIC H noj00HbIe GUTYDPE], B TOM YUCIE B
IPHPOJIE, MCKYCCTBE, ApXMTEKTYpPe; HCIOIL30BATE [COMETPHHUCCKHS OTHOIIEHUS IPH
PElICHUH 3a1a9; HaXOUTh F€OMETPUUECKUE BETHHHDI (rMHa, yroJ, mwiomank, 065sEM)
IpH PEIIEHAM 3ajad U3 APYrHX ydeOHBIX IPEIMETOB H H3 peanbHOM JKU3HH; YMEHHE
BBIUMC/IAT, TEOMETPHUYECKHE BeJIMUYMHBI (JUIMHA, Yroj, IIOmanb, 00BEM, MIOIIANb
[IOBEPXHOCTH), HCIONB3Ys W3ydeHHbIE (QOPMYIbI H METOZBL, B TOM HHCIIC. II0Ia/b
MOBEPXHOCTH MMPaMHUIB], MPU3MBI, KOHYCa, IAIMHAPA, IUIOMAb cthepsr; 00bEM KyDa,
IPAMOYTOBHOTO Tapajiiesienune/a, MHpaMubl, NPU3MBL, I[HITHHE/IPA, KOHyca, Ilapa;
yMeHHe HaXO/Th OTHOIIEHHE 00BEMOB nonoGHEIX GHUIyp

12

VMeHHe ONepHpOBaTh MOHATHAMH: NPAMOYTONbHAS CHCTEMa KOOPIHMHAT, BEKTOP,
KOODAMHATHI TOUKH, KOOPAMHATI BEKTOPA, CyMMa BEKTOPOB, IPOH3BEACHHE BEKTOPA Ha
qHC0, pasNoKeHME BekTopa To 0asucy, CKamipHOe M[POU3BE/ICHHE, BEKTOPHOC
IpOH3BE/ICHAE, YION MEKAY BEKTOpaMH; YyMEHHE HCIOIb30BATE BEKTOpHBIH H
KOOPIMHATHBIA METOJ ZUIs PEIICHHsS TeOMETPHYIECKUX 3a/ad | 3a1atd APyrux yueOHBIX
IpEIMETOB

13

VMeHwe BEIGHPATh TIOIXOMSIIAA METOJ /ISl PEIUEHN)S 3a/lady; MOHMMAHHC 3HATHMOCTH
MATEMATHKY B H3YUEHWH TPUPOIHEIX ¥ OOMIECTBEHHBIX MPOLECCOB H SIBJICHUH; YMEHHE
pACIIO3HABATh TPOSBICHHE 3aKOHOB MAaTeMATHKH B HCKYCCTBE, YMCHHE IPHBOJHTE
IPHMEpPHI MATEMATHYECKUX OTKPBITHH POCCHHACKOH 1 MHpPOBOH MareMaTHJecKOH HayKH




INIEPEYEHbB 3JIEMEHTOB COAEPKAHMUS, ITIPOBEPSIEMBIX HA EI'D 110

MATEMATHKE
Kon ITpoBepsieMblii 3/1eMeHT CoONepKAHAS |

1 Yucna ¥ BEMHCIICHUS

L4 HarypanbHble 1 nensle grcna. [[pu3HaKy JeTAMOCTH LEJBIX YACel

12 Panmonansrsle uncna. OGBIKHOBEHHBIE H JIECATHYHEIE APOGH, NPOLEHTEH, OGECKOHEYHBIE
' IEPUOIHIECKHE APpOOH

13 ApudMmeTnyeckull KOpeHb HaTypambHOH CTeneHH. JIEHCTBHA ¢ apH(METHUECKAMH KOPHSIMHU
' HaTYpalIbHOH CTENEeHH

1.4 Crenens ¢ neasM nokasatenem. CTenens ¢ paMoHATLHEIM oKa3aTeneM. CBOHCTBA CTENeHH

15 Cunyc, KOCHHYC M TaHIGHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTeHC
' YHCIIOBOTO apryMeHTa

1.6 Jlorapugm uucna. ,[Lec_xmrmme U HaTypalbHbIE JTOrapA(MBI

HeiictBuTenbable  yncna. ApHQMETHYECKHE ONEpaldM C JCHCTBHTENBHBIMH  YHCJIAMH.
1.7 [IpubmmwkEHnble BBHMMCIEHHA, NpaBHNa OKPYIJICHAs, NPUKHIKA W ONEHKA pe3yssTara
BBEIYHCIIEHUH

1.8 I[IpeoGpa3oBaHue BEIpaKEHHIH

1.9 KOMIL]ICKC-HBIe YyucIa
2 VYpaBHeHHUS U HepaBeHCTBA

2.1 Llemnbie u IpoOGHO-pATHOHATIBHBIE YPaBHEHUS

2.2 HWppanuonaneuble ypaBHEHHSA

2.3 Tpuronomerpuueckue ypaﬁneHHx

24 [MokasarensHble u norapudMudecKue ypaBHEHHS

2.5 Llensre u 1pobHO-panHOHAIbHbIE HEPABEHCTBA

2.6 WppanuonansHble HepaBeHCTBA

2.7 [TokasarenbHble 1 norapudpMudecKre HepaBeHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 Cacfemm H COBOKYITHOCTH YpaBHEHHI U HEpaBEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA H CHCTEMEI C TapaMeTpaMH
2.11 Matpuna cucrems! TaHeRHBIX ypasHeHuit. OIpeAe nTe s MATPHIIE
3 CI;YHKI.[HH U rpaduKn
31 Oynknus, cnocobsl saganus ¢Qynkuun. I'padux ynkuuum. BsaumuO 06parHEIE (GYHKIHA.
Yérnsie u Heuétasle Qpynkunn. [leproaudeckue GyHKIHA
Obnactb omnpepeneHus ¥ MHOXKECTBO 3HaueHHH Gymxkmmm. Hymn ¢yskium. [TpomexyTkm
3.2 3HAKONOCTOAHCTBA. [IPOMEKYTKH MOHOTOHHOCTH (YHKUWH., MaKCHMyMBI H MHHHMYMSI

¢ynxunn. Hanborsmee u HauMeHbInee 3Ha4eHHE DYHKIME Ha IIPOMEKYTKE




Cremennas (yHKIHS ¢ HATYPAIBHBIM M IIETIbIM MOKa3aTCIeM. Eé croiictea u rpaduk. CoicTsa

u rpad K KOpHS n-Oii CTENeHH
34 TpPATOHOMETPHHECKHE YHKIIHH, X CBOHCTBA U rpaduKy
3.5 I[ToxasarembHas ¥ Jorapudmudeckas GyHKIIH, KX CBOKCTBA H rpaduku 1
16 Touku paspbiBa. AcHMOTOTH IpadukoB (yHKIHH. CpoficTBa (yHKUHMH, HETPEPHIBHBIX Ha
' oTpe3ske
3.7 ITocIIeI0BATeLHOCTH, CIIOCOORI 3a1aHus TOC/IEI0BATEIbHOCTEH ]
3.8 ApudmerHaecKas B reOMeTpHIecKas pOrpeccuH. ®opMyna CIOXKHBIX IPOLEHTOB
4 Hauasa MareMaTH4eckoro aHanusa
4.1 ITpoussoauas yHkiuH. [[pOM3BOAHEIE SIEMEHTAPHBIX dyHKIHA J
47 [IpuMeHeHHe NPOM3BOIHOM K HCCIIEI0BAHUIO (GyHKIu# Ha MOHOTOHHOCTH H arccrpemyM;
Haxosknenye HaubobIIero ¥ HAUMEHBIIEro 3HaueH s PYHKIIHH Ha OTpe3ke
43 ITepoobpa3nas. Muarerpan
5 MHOKeCTBa H JIOTHKa
5.1 MHOKeCTBO, OIEpALHH HAJ MHOKecTBaMH. JluarpamMmel Jiepa — Benna N
52 Jloruka
6 BeposiTHOCT M CTATHCTHKA
6.1 OnmcareapbHas CTATHCTHKA B
6.2 BeposaTHOCTh
6.3 KombGunaropuka
7 ['eomeTpus
7.1 @uryps! Ha IIOCKOCTH ]
7.2 [IpsiMBIe | IUIOCKOCTH B IPOCTPAHCTBE
7.3 MuororpasHHKU
7.4 Tena ¥ NOBEPXHOCTH BPAIICHHAA
15 KoopauHaThI H BEKTOPBI
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