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NOACHUTEJ/IBHAS 3AITHCKA

YueOHeli kKype «Anrefpa B HAYaIa MATEMATHYCCKOTO AHAIH3A» ABJIACTCA
OOHMM 13 Ham0oJee 3HAUAMBIX B MPOrpaMMe cpeaHero ofmero ofpa3oBaHms,
IIOCKONBKY, ¢ OIZHOH CTOpPOHEI, OH 00eclieunBacT MHCTPYMEHTANBHYIO 6azy Wit
U3y4YEHUS BCEX ECTECTBEHHO-HAYYMBIX KYypPCOB, a C ApYroi CTOpOHEI, popMHupyeT
norudeckoe U abCTpakTHOE MBIIUICHHE 00y4Yaloluxcs Ha ypOBHE, HEOOXOIIMOM
A7 OCBOEHMS MHGPOPMATHKH, OOIIECTBO3HAHNS, HCTOPHH, CIIOBECHOCTH H APYIHUX
avcnuuiMHE. B pamkxax maHHOro ydeGHOro Kypca oOydaroliuecs OBJIAJCBAIOT
VHUBEPCAJIGHBIM A3BIKOM COBPEMEHHOM Hayku, KOTOopas (OpMYJHPYeT CBOM
AOCTIDKCHAS B MATEMaTHYIECKOH opme.

YueOHeli Kype anreOpsl H HA4YaJl MaTeMATHYCCKOTO AHANW3a 3aKIaJbIBACT
OCHOBY i YCOCIIHOTO OBJIAACHHSA 3aKOHAMH (m3uky, XuMmuH, OHOIOTHH,
IIOHMMAHUS OCHOBHEIX TCHACHIMI pa3BUTHA S3KOHOMMKH H OOILIECTBEHHOM XKHU3HH,
II03BOJIACT OPHUCHTHPOBAaThCA B COBPEMEHHBIX LHGPOBBIX M KOMNBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO HCNOIB30BATh WX I JalbHEHIIEro oOpa3oBaHHS U B
IIOBCETHEBHOH »M3HH. B TO ke BpeMs oBIaJcHHE aOCTPaKTHBHIMH M JIOTHYECKH
CTPOTMMHM KOHCTPYKLUHSMHM anreOpbl M MaTeMaTH4YeCKOIO aHajlKu3a pa3BHBacT
YMEHHE HAXOJHUTh 3AKOHOMEPHOCTH, OOOCHOBBIBATE WMCTHHHOCTB, JOKA3BIBATH
YTBEPKACHUA ¢ MOMOIIBI) HHAYKIWHA H PACCYKHATH ACAYKTHBHO, HCTIONB30BATH
00o0menne M KOHKpeTH3aluio, abCTparMpoBaHME M aHalOrHio, ¢opMmupyeT
KpEaTHBHOE ¥ KPUTUYECKOE MEIIILICHHE.

B xone m3ydeHus ydebHoro kypca «Anrebpa M Hadalia MaTeMaTHYeCKOTO
aHamu3ay O0YyJalomuecd MOJYYAl0T HOBHIM OHBIT PEMICHHS NMPHKIATHBEIX 3a7ad,
CaMOCTOSATENBHOIO MOCTPOCHAS MATEMATHYESCKAX MOACNECH PEANbHBIX CHTYAIWH,
MHTCPIPETALMH  TOJMyYeHHBIX  PCIICHHN, 3HAKOMATCA € MPHEMEpaMH
MATEMATHYECKAX 3aKOHOMEPHOCTEH B MpHPOAE, HAYKe W HCKYCCTBE, C
BBIZJAIOIIIMMUCSA MATEMaTHYECKIMH OTKPHITUAMH M HX aBTOPaMH.

VyeOHpiif Kypc 06/1aacT 3HAYMTENIEHBIM BOCITHTATENBHBIM MOTEHIIHAJIOM,
KOTOpHIf pcanuM3yercs Kak uepe3 y4ueOHBIM Martepuan, cnocoOCTBYIOIIMIA
(GOpMHpOBAaHMIO HAyYHOTO MHPOBO33DEHHA, Tak M 4depe3 cneluduky ydeOHoi
ACATENBHOCTH, Tpelymomeli MPOAODKUTENbHON KOHIICHTpaUMH BHHMAaHUA,
CaMOCTOSTENEHOCTH, AKKYPaTHOCTH H OTBETCTBEHHOCTH 33 MOJMY9YEHHBIH
pe3ynbTar.

B ocHOBe McTOmMKE OO0yucHHA anrefpe W HAYANAM MAaTEMaTHYECKOrO
AHAIM3A JICKUT ACATCIIBHOCTHBIH APAHIMN 00y ICHHS.

B crpykrype yueOHOro kypca «AmreOpa W Hadana MaTEMAaTHYECKOIO
aHa/NK3a» BBICICHBI CIEAYIONMNE COACPKATENIPHO-METOANYECKHE NUHUK: «Uncia
U BBIYMCICHUNY, «DyHKINK U rpadukmy, « YpaBHEHHS U HEpaBeHCTBay, «Hawana
MaTeMaTH4YecKoro aHamms3a»y, «MHoxecTBa M JIOTHKa». Bce OCHOBHEIE



COZCPKATCIIEHO-MCTOAMYECCKAC JIAHAYM HM3YYAOTCAd HA HPOTSHKCHWUW JBYX JIET
o0yueHNd HA YpOBHE CpeamHero o0mero o0pa3oBaHMSA, €CTECTBCHHO AOMONHAS
ApPYT ApPyra H MOCTENECHHO HACHINASCH HOBBIMH TEMaMH M paszenamu. JlaHHbn
yueOHBIE Kypc SBISETCS WHTCTPATUBHEIM, IOCKONBKY O0BEAHHACT B cele
COACP)KAHAE HECKOJIBKMX MATEMATHYECKMX JHCLHIUIMH, TAKHX Kak amredpa,
TPUIOHOMCTPHS, MaTeMaTU4YECKHM aHAIU3, TEOPHA MHOXKECTB, MaTeMaTH4ecKasd
noruka W apyrue. Ilo Mepe Toro kak obyyaromuecs OBlafeBaloT Bceé Gonee
IIHPOKHM MaTEMaTHYSCKUM aHIIapaToM, y HHMX ITOC/IEA0BaTeNbHO GopMHpyeTCs H
COBEDIICHCTBYETC YMEHHE CTPOMTH MAareéMaTHYECKyI0 MOIENb PpCalbHOMH
CHUTYalliH, IPUMEHATh 3HAHKA, NOJIyYCHHbIE NPH M3y4eHHH y4ebHOro Kypca, /s
PCIICHAS CAMOCTOATENLHO CHOPMYTMPOBAHHON MAaTEMATUYCCKON 34149, A 3aTeM
WHTCPIPETUPOBATE CBOH OTBET.

ConepkaTenbHO-MCTOANYECKAS JMHASA «UHCIAa W BEMHCICHHS) 3aBEPIIACT
(opMHEPOBAHAE HABHIKOB HCIONb30BAHAS ACHCTBHTEIILHEIX YHACEI, KOTOPOE OBLIO
Ha4yaTo Ha YPOBHE OCHOBHOTO obiero o6pasosanus. Ha ypoBHe cpcauero odimero
obpazoBaHusg ocoboe BHHMaHHE yAelIseTcd  (QOPMHPOBAHHIO  HAaBHIKOB
PalMOHANIBHBIX BBIYMCIICHHUH, BIJIFOYAIOMMX B ce0sf HCMONB30BAHHE Pa3IHYHBIX
dopM 3aHMCH wuMclla, YMEHHE [elaThb IPUKUIKY, BBIIONHATH NPHOMDKEHHBIE
BBIYMCJICHHUS, OLICHUBATE YMCIIOBBIE BEIP@KEHHSA, paboTaTk ¢ MaTeMaTHYECKUMHU
KOHCTAHTAMH. 3HAKOMBEIC OOy4YarOEMCA MHOXKECTBA HATYPANBHBIX, IEJNBIX,
palMOHANBHBIX M ACHCTBHUTENBHBIX YMCEN  JIOTIOJHSAIOTCS  MHOXKECTBOM
KOMIUICKCHBIX 4YHCEIl. B KaKIOM H3 3THX MHOXECTB paccMaTpHUBalOTCA
CBOMCTBCHHEIE €My CIELUMUYECKHE 3aJa4d M ONEpally: [ENCHHE HaIeno,
ONEPUPOBAHHE OCTAaTKAaMH HA MHOXKECTBE IIENBIX 4YHCEN, Ocobble CBOlCTBa
PAlMOHANIBHEIX ¥ HPPANMOHANBHBIX YMCEN, APH(PMETHICCKHE ONEPAlvH, a TAKKe
W3BJICYCHAE KOPHS HATYPAIbHON CTENECHH HA MHOXECTBE KOMIUICKCHBIX YHCEIL
Bnaromaps nOCHEAOBAaTENBEHOMY PACHIMPCHUIO KPYra HMCHOOJB3YEMBIX YHCET U
3HAKOMCTBY C BOSMOXUOCTAMH UX ONPAMCHCHHA AJIA PCIICHHA PAa3slMYHBIX 3a4a4
dopMupyeTCS TIPCACTABICHHE O €IMHCTBE MAaTEMAaTHKHM Kak HayKu M €& poJiHd B
IIOCTPOCHMH MOJENEH pealbHOro MHpa, LMHMPOKO KCIONb3yIoTCs 0600mmeHHE H
KOHKpETH3aLHs.

JIuaug «YpaBHEHHS M HEPAaBEHCTBA» pPCAIH3YETCA HA MPOTSDKEHUH BCETO
o0ydeHHs Ha ypoBHE cpefHero obmero o0pa3oBaHHs, MOCKONBKY B KaKIOM
pazaene IIporpaMMel HpeXyCMOTPEHO DPENICHHE COOTBETCTBYIOIMX 3amad. B
pesyaeTate OOydYarOmu|ecs OBJIAACBAIOT PA3MYHBIMM  MCTOJAaMH  PEIICHUA
pPAOMOHANIBHEIX, NPPANMOHANIBHEIX, IOKA3ATENBHBEIX, JIOTAPH(PMAYCCKAX H
TPHTOHOMETPHYCCKHX YPABHCHWI, HEPABEHCTB H CHCTEM, a TaKKe 3a71ad,
coaepkampux mapameTpel. [lonydeHHBIE YMEHHS INHUPOKO HCIOJNB3YIOTCA IPH
HcceNoBaHUN GYHKUHI ¢ IOMOIIBIO IPOU3BOAMOLM, IIPH PCIICHHM NIPUKIATHBIX



3a7a4 M 337249 HA HAXOXACHWE HAHOONBIINX H HAMMEHBIIAX 3HAYCHUH (yHKIHN.
JlaHHAA COACPIKATCIBbHAS JINHAA BKIKOYACT B ¢e0d Takoke GOpMUpOBaHHE YMCHWI
BEIMONHATE pacdéTel 0o  (opMynaM, mnpeoOpasoBaHHA  PalMOHANBHBIX,
IPPANMOHATILHEIX H TPUTOHOMETPHYCCKHX BHIPOKCHHNA, a4 TAKKE BHIPOKCHUM,
COACPKAIMX CTENCHW H JOorapu(MEel. brarozapa H3yueHHI0 anre0pamdecKkoro
MaTepHala NpPOMUCXOAWT  JanbHeiflliee  pa3BUTHE  AITOPUTMHYECKOTO H
abcTpakTHOrO MBIIUTEHHA o0ydaromuxcsa, GOpMHUpYIOTCS HABBHIKH AEAYKTHBHBIX
paccy’kaeHmif, paboTel ¢  CHMBOJNBHBIMH  (opMaMH, NpeACTaBICHHA
3aKOHOMEPHOCTEY M 3aBHCHMOCTEH B BHJC PaBEHCTB M HepaBeHCTB. Aimebpa
npcuiaract 3(P@PEKTUBHBIC HHCTPYMEHTHI UL PpEIICHHA IIPaKTHYECKHX U
€CTCCTBEHHO-HAYYHBIX 33134, HATIAOHO ACMOHCTPHPYET CBOHM BO3MOMKHOCTH Kak
SA3BIKA HAYKH.

ConepkarenbHO-MCTOAMYECKas uHAS «@PyHkmEM u rpaduxm» TECHO
NEPEIIETaeTCd ¢ APYTUMH JIMHHAMH Y4€0HOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMEICIIE 3a7]aéT NOCIEeI0BAaTENBHOCT H3Y4YeHH MaTepuaiia. F3yueHue cTeneHHOiH,
HoKa3aTeNnbHOH, TorapudMuIecKkoii U TPHTOHOMCTPUYECKUX (PYHKLHIA, UX CBOICTB
U rpadUKOB, HCIIONBb30BaHUE QYHKIMIA UM pPEIICHUA 3a7a4 M3 APYIuX y4eOHBIX
IIPCAMETOB H PCAIbHOM KM3HH TECHO CBA3aHO KaK ¢ MaTeMaTHYECKHM aHAIM30M,
TaK U C PCIICHHEM YpaBHEHHI W HepaBeHCTB. IIpu 3ToM Ooiblloe BHUMAaHHE
yaensercs (OPMHPOBAHHI) YMEHUS BEIPAKATH (POPMYJIAMHU 3aBHCHUMOCTH MEXITY
pa3IMYHBIMH BENMYMHAMH, HCCIICAOBATH MOMYy4YCHHBIE (QYHKIWH, CTPOHTh HX
rpaduxu. Marepuan 3toii coaepxaTeNbHOMN JNMHUE Halle/ICH Ha pa3sBUTHE YMEHMI
U HAaBBIKOB, IIO3BO/IONIMX BBIPAKATH 3aBHCHMMOCTH MEXIYy BEIMYMHAMH B
pazmuuHoii (opme: aHaANUTHUYECKOH, rpaduyeckoif u crnoBecHoil. Ero usyucHue
CnOCOOCTBYET PAa3sBUTHK) ANTOPUTMAYECKOTO MBINUICHWA, COOCOOHOCTH K
0000MECHAIO B KOHKPETH3ALHN, HCTIOJIb30BAHUIO aHAJIOTHIH.

Conepkarensnas muHus «Hadana MAaTeMaTHYECKOTO aHANM3a» MO3BOJIACT
CYIIECTBCHHO PACIIMPHTEL KPYT KaK MATEMATHYSCKHX, TAK W NMPHKJIAJHBIX 3a1ad,
AOCTYNMHBIX 00yJaloMMCs, TaKk KaK Yy HHX IOSBISETCS BO3MOXKHOCTH CTPOHTH
rpapuky cHOXKHBIX (YHKIMH, ONpEIEniaTs HX HAHOONBIIHE KM HAHMEHBIIME
3HAYCHUA, BBIUMCIATH IIOmMaau Guryp u oObEMEBI TEJN, HAXOIUTH CKOPOCTH H
YCKOpEHHs IpouieccoB. JlaHHas coacp)kaTenbHAs JMHHA OTKPHIBAET HOBBHIE
BO3MOXKHOCTH MOCTPOCHHMS MAaTeMaTHUYCCKUX MOJENCH pealbHBIX CHTYaIlHid,
MO3BOJIACT HAXOAWTh HAWIIYYIICS PEIICHHEC B HPHKIAOHBIX, B TOM YHCJIE
COMUANTBHO-OKOHOMUYCCKHX, 3ada49axX. 3HAKOMCTBO ¢ OCHOBAMH MaTeMaTHYeCKOTO
aHamM3a CoOCOOCTBYET pPAsBUTHIO a0CTPAaKTHOrO, (POPMANTBHO-TOTHICCKOTO H
KPEaTHBHOTO MBINUICHHUA, (POPMHPOBAHWID YMCHWH PAaclO3HABATH MPOABICHUA
3aKOHOB MATEMATVKH B HAYKE, TCXHHWKE M HCKyccTBE. OOydarommecd y3HAKT O



BHIIAIOMIAXCA PE3YNIbTATaX, MOJIYYCHHBIX B XOAE¢ PAa3BUTHA MATEMATHKA KakK
HAyKu, 1 00 UX aBTOpax.

ConepxaTrenbHO-MCTOMYeCKas AN «MHOXKECTBA U JIOTUKA» BKIIOYACT B
ceOa SNMEMEHTH TEOPHH MHOMKECTB H MATCMATHYCCKOH JIOrmKu. TeopeTuko-
MHOKECCTBCHHBIC NPEACTABICHAA MPOHU3BIBAKT BECH KyPC IIKOJIBHON MATEMATHKH
H TIpCUIaraloT HaHOOJIEE YHHBEPCAIbHBIA A3BIK, OOBCAMHMAIONMA BCE pa3Acibl
MaTeMaTUKU H €€ NpIUIOKCHUM, OHH CBA3BIBAIOT pPAa3HbBIE MaTEMaTHYCCKHME
OUCHUIUIMHEL M HX NpPWIOKEHHS B eauHoe Weioe. IlostoMy BakHO Jarh
BO3MOXKHOCTh O0YyYalOIIEMYCS IIOHUMArb TEOPETHKO-MHOXKECTBEHHBIM  A3BIK
COBPCMEHHO} MaTeMaTHKU U UCNONb30BaTh €ro I BBIPAXKCHUSA CBOHX MBICIIEH.
ApyrvM BaKHEIM NPHU3HAKOM MATEMAaTHKA KaK HAyKH CIEAyeT HPU3HATH
CBOWCTBCHHYK) €H CTPOrocTe OOOCHOBAIMI M CICAOBAHWE OHPEACIEHHBIM
NPaBHJIAM  TMOCTPOCHHS  AOKA3ATENBCTB. 3HAKOMCTBO € JJIEMEHTAMHM
MATEMATHYECKON JIOTMKH CHOOCOOCTBYET PA3BHTHI) JIOTHYECKONO MBIIMUICHAS
00yJaroIMxcs, MO3BOIAECT UM CTPOUTEH CBOH PacCy XICHHUA HA OCHOBE JIOTHYECKHUX
IpaBuil, GOPMHEPYET HABBIKH KPHTUYECKOTO MBILIUICHUS.

B yuebHOM Kkypce «AireOpa M Hadaja MaTeMaTH4eCKOro aHainM3a»
IIPUCYTCTBYIOT OCHOBBEI MaTréMaTHYECKOTO MOJCIHpPOBAHUA, KOTOPBIC IPU3BAHEI
cnocoOcTBOBaTh (POPMHUPOBAHHMIO HABLIKOB IIOCTPOCHHSA MOZENCH pCanbHBIX
CUTyal|ii, WCCHCAOBAHAA JTHUX MOJENCH ¢ MOMOIBI) ammapara anreOpel H
MaTEMaTHYECKOT0 aHAIM3a, UHTEPNpPETalyH MOJMYYEHHEBIX PC3YJIBTaTOB. Takue
3aJJaHUs BIUIETEHBI B KOKABIA U3 pa3sAciioB MPOIPaMMEL, IIOCKOJIBKY BECH MaTepHall
y4eOHOro Kypca IIMpPOKO HCMONIB3YETCA A8 pelIeHHS NPHKIAAHBIX 3a7a4d. IIpu
PEIICHMH  pEalbHBIX IPaKTHYeCKUX 3ajad  oOydaromecs  pasBHBAIOT
HAOMOJATENIbHOCTE, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, alCTparmpoBarThCd,
HCOONB30BATh  AHATOTHIO, 0000mMare ¥  KOHKPETH3MPOBATE  HPOOIEMY.
JeaTenbHOCTE MO (DOPMHPOBAHHMI) HABHIKOB PEIICHHS NPHKIAJHBIX 3a4a4
OPraHU3yeTCa B HPOLECCE M3YYCHUS BCEX TeM YUeOHOro Kypea «Anrelpa 1 Havana
MaTEMaTHYECKOT0 aHAIIH3ay.

Ha wusydyennme yueOHOro kypca «Airebpa M Hadala MaTeMaTHYECKOTO
aHanmu3a» oTBoAMTCA 270 yaca: B 10 kmacce — 134 gacor (4 yaca B Heneno), B 11
Kinacce — 136 yaco (4 4aca B HEJENIO).



COJEPXXAHUE OBYUEHUWSA
10 KJIACC

Yucsia H BHIYHCICHHSA

Pauponaneupie uyrcna. OOBIKHOBCHHBIE M JECATHUHEBIC ApOOH, MPOLCHTHI,
O6eckoHeuHbie mepuoauueckue ApoOu. IIpumeHeHue apoOeit M IPOLIEHTOR A1
PEIICHHS UPUKIIAAHEIX 33124 H3 pasiIMYUbIX 0Tpaciieii 3HAHUH U peallbHOH JKHU3HH.

JICHCTBHTEILHEIC 4HCHA. PalMOHANBHEIC ¥ NPPANMOHANIGHBIE YHCHA.
ApHpMeTHYECKHE Omepanud ¢  JACHCTBHTEIBHBIMH — 4HCIaMH.  Moayms
ACHCTBUTENBHOIO YUCIA H €10 CBOHCTBA. [IpHOMDKEHAEIC BEYUCICHNI, HPABHIIA
OKDYTJICHHS, HPHKH/KA ¥ OICHKA PE3Y/IbTATA BEYHCICHHN.

Crenenp ¢ mnenpiM mnokasareneM. bunom Herotona. Hcnons3oBaHue
noaxo e GopMbl 3aHUCH ACHCTBUTEIIBHBIX YHUCEN )1 PEMICHHS NPaKTHICCKUX
3a]1a4 U IIPCACTABICHUS JAHHBIX.

ApudmMcTraeckuii KOp€Hb HaTYpaIbHOM CTEIICHH H €TI0 CBOMCTBA.

Crenenp ¢ palMOHAIBHBIM IIOKA3aTelNeM H €€ CBOKMCTBA, CTEIEHH C
AEHACTBATCIIEHBIM MTOKA3ATEIEM.

Jlorapupm umcna. CsoiicrBa norapu(ma. JleCATHYHBIC M HATYPAIBLHEIE
JIOTapA(PMEL

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
ApKKOCHHYC H apKTAHI'€HC YHCIIOBOTO apryMEHTA.

YpaBHEHHS H HEPABEHCTBA

ToxnmecTBAa W TOXKASCTBCHHBIC HpPeOOpa3OBaHMA. YpAaBHEHHE, KOPCHB
ypaBHCHNA. PaBHOCHIIEHEIC YPAaBHCHHS H YPABHCHHA-CICACTBHA. HCpaBEHCTBO,
peIIeHAE HCPABEHCTBA.

OCHOBHBIE METOBI PCIICHHUA LEIBIX H APOOHO-palMOHANBHEIX YPaBHEHHI 1
HEpaBeHCTB. MHOTOWIEHH OT OAMOi IepeMeHHOH. JleleHMe MHOrowicHa Ha
MHOrowieH ¢ ocrarkoM. Teopema besy. MHOMOWICHEI ¢  LEIBIMH
ko3¢ dumentamu. Teopema Buera.

[TpcoOpazoBaHus YHCIOBEIX BRIPAKEHHIA, COACPYKAIMX CTENECHH H KOPHH.

HppanuoHansHEe YPABHCHHA. OCHOBHEIE METOMEL permenus

IPPANMOHATIEHEIX YPABHCHUIA.

[MokazarenbHble ypaBHEHHS. OCHOBHBIE METOABI PEIICHHS TOKA3ATETBHBIX
YPABHCHHUH.

[TpeoGpa3oBanre BEIPAKECHAN, COASPKAIIAX JIOTAPAPMEL

JlorapupmMudeckue  ypaBHEHHSL. OcHOBHBIE =~ METOABl  pEIHICHUA
norapuMHMUIECKHX YpaBHECHHIA.

OcHoBHBIE TPUTOHOMCTPHUIECCKIE $opMyIIBL. ITpeoGpazoBanue

TPUTOHOMCTPHYECKHX BHIpaXKCHHI. PellieHre TPHrOHOMCTPHYIECKHX YPAaBHEHHIN.



Pemenne CcUCTEM JHMHEHHBIX YpaBHCHHMN. MaTpHiia CHCTEMBI JIMHECHHEIX
ypaBHeHHi. OnpemenuTelb MATpumbl 2X2, €ro TeOMETPHYECKHH CMEBICH H
CBOMCTBA, BEYUCICHAE €0 3HAYCHUS, NPAMEHEHUE ONPEACIHTENS NI PEeIICHUS
CUCTEMEI JIMHCHHEIX YpaBHCHHN. PemeHWe NOpHKIAmHBEIX 337349 ¢ OOMOIIBI)
CHUCTEMEI JIMHEHHBIX ypaBHCHHWH. Hccnenosaaue TMOCTPOSHHOH MOAEIH C
IIOMOIIIBIO MATPHII H ONpPEACIUTENCH.

[TocTpoeHue MaTeMaTW4ecKHX Mofeneli peanbHON CHTyallHH ¢ MOMOIIBIO
ypaBHEHUH U HepaBEHCTB. I[IpUMEHEHNE YpaBHCHHI M HEPAaBEHCTB K PEIICHUIO
MaTeMaTHYECKHX 3a7ad M 3ajad W3 pasiiMYHBEIX 00NacTeifl HAyKd U pealbHOMH
KU3HHL.

@yHxuud | rpapuxa

Oyukmms, cnocoOsn 3amaHma GyExumm. B3anMmuO o0partHBIC (PYyHKIAN.
Kommosumus ¢yaxmmii. paduk  (PpyHxkmun. OnmeMeHTapHBEIE mpeoOpasoBaHUA
rpa¢uxoB GyHKImHIA.

O6nacTp onpeneneHHs H MHOXKECTBO 3HaueHMH ¢yHkimMu. Hynu yHxumm.
ITpoMexyTKH 3HAKOIOCTOAHCTBA. HéTHBIE U HeuéTHRIE QyHKIMU. [leprommueckue
pyukru. [IpoMEXyTKH MOHOTOHHOCTH (YHKLMM. MakcHMyMbl H MHHHMYMEI
¢yuxrmu. HauGonbinee 1 HauMeHbIIEe 3HAYCHUA PYHKIIUN Ha TIPOMEXKY TKE.

JIunelinas, kBagpaTW4Has H IpoOHO-NMHHEHHAas (yHKUMH. OIeMEHTapHOE
WCCICAOBAHAE H MMOCTPOCHHUE MX rPpaduKkoB.

Crenennas QyHKIIHA C HATYpaIbHBIM U LENBIM IToKa3aTeneM. E€ cBolicTBa U
rpapuk. CpoiicTBa u rpadMK KOpPHA n-0if cTeneHH Kak (YHKIMH oOparuoii
CTENEHH ¢ HAaTYpaIbHBIM [TOKA3aTENEM.

IMoka3zarenbHas u norapudMuydeckas QyHKIMH, HX CBOMCTBA M TpadMKu.
Hcnonme3opanue rpadukoB GyHKIHN I PEIICHN YPABHCHHNA.

TpuroHOMETpHYECKAs OKPY>KHOCTh, ONPESACIICHUE TPUTOHOMETPHYECKHUX
(DYHKIHif UHCIIOBOTO APTYMEHTA.

OyHKIHOHANBHEIE 3aBHCHMOCTH B PEANBHBIX OPOMECCaX H ABICHHSAX.
I"'paduku peanbHBIX 3aBUCHMOCTEHA.

Havana MaTeMaTH4eCKOI0 aHAJIN3a

[TocrenoBaTenbHOCTH, CIIOCOOBI 3aJaHHA MOCHCAOBaTeNBHOCTEH. Merton
MaTeMaTHYECKOi MHOYKIHH. MOHOTOHHEIE H OrpaHHYEHHEIE
II0CIICIOBATENbHOCTH. VICTOpHS BO3HHKHMOBCHHS MATEMAaTHYECKOTO aHAMM3a Kak
aHam3a OCCKOHEYHO MAJTBIX,

ApudmMeTHdeckas H reOMETpHYIECCKAd MPOrpeccur. beckoneuHo yORBaromas
reoMcTpracckas mporpeccas. Cymma OeCKOHEUHO yOBIBAIOMEH reOMETPHYECKOH
nporpeccud. JIMHSHHBIH H SKCIIOHSHIHAIBLHEL pocT. Yncio €. PopMysia CIOKHEIX
OPOmEHTOB. MCmONB30BaHWE TMPOTPECCHH VIS PEIICHAS PCANbHBEIX  3amad
IPUKJIATHOTO XapaKTepa.



Henpeprisasie QyHKIMA W WX CcBoiicrBa. Touku paspeiBa. ACHMIITOTHI
rpaduxoB ¢ynkuumii. CpolictBa (yHkimii HENPEpHIBHBIX Ha OTpe3ke. Meron
UHTCPBAJIOB Ui pEIICHUS HEpaBCHCTB. lIpuMeHEHME CBOICTB HENMPEPHIBHBIX
GbyHKIWIA 1)1 pelieHus 3a/1a4.

Tepsas u BTOpas npou3BoHble PyHkimu. OnpeaeneHue, reoMeTpUIeCKuil u
du3uuecKmii CMBICT MPOU3BOHON. YpaBHEHHE KacaTre/ibHON K rpaduky QyHKImm.

[MpomsBoagnbie  3neMeHTapHBIX  QyHKImil.  [Ipom3BogHass  CyMMBI,
IPOU3BEICHHSA, YACTHOTO M KOMITO3UIIMY PYyHKITHIA.

MHoskecTBa M JIOTHKA

MHoOXeCTBO, Omepanuy Haj MHOXKECTBAMHM M UX CBO#CTBa. Jlmarpammsl
Oiinepa—Benna. IIpumeHeHne TEOPETUKO-MHOXKECTBCHHOIO —ammapara  Juis
ONUCAHNA PEANbHBIX MPOLECCOB ¥ SBICHUIN, NMPU PEHICHUM 3a0a4 U3 JPYyTrUX
y4eOHBIX IPEIMETOB.

Onpenenecnue, TeopemMa, CBOMCTBO MAaTeMaTUdeCKOro OOBEKTa, CIEACTBUE,
JI0Ka3aTeNbCTBO, PABHOCIIBHBIC YPABHCHUSL.

11 KVIACC

Yncia 1 BHIYHCTICHAS

Harypaneasie u nensie uncna. [IpumMeHeHne TPU3HAKOB ACANMMOCTH LEJIBIX
gucen, Haubompmmii obmmii aenmurens (aanee — HOJl) m Haumenbmee obmiee
kparnoe (ganee — HOK), ocTarkos 1o MoAyi0, anroputMa EBkimiia mis pemenus
3a[1a4 B LEJIBIX YUCIIAX.

KommiekcHbie umcna. AnreOpandeckas M TpUTOHOMETpHUecKas (GopMbl
3aMuCH KOMIUIEKCHOTO dYuCia. Apu(METHYECCKHE Onepanuy ¢ KOMIUICKCHBIMHU
gucnamy. W300pakeHME KOMIUIEKCHBIX YHCENT HA KOOPAMHATHONH MJIOCKOCTHL.
®opmyna Myaspa. Kopau n-oif creneHu U3 KOMIUICKCHOrO uucna. [lpumenenue
KOMIUIEKCHBIX YMCEN IS peHICHNS PU3NIECCKUX Y TCOMETPHUCCKHX 3a1a4.

YpaBHeHHsI H HEPABEHCTBA

Cucrtema ¥ COBOKYIHOCTh YpPaBHEHHWII ¥ HEPaBCHCTB. PaBHOCUIBHBIC
CUCTEMBI U CUCTEMBI-CIICACTBUS. PABHOCHIBHBIC HEPABCHCTBA.

Ot0op kOpHEll  TPUTOHOMETPUYECKUMX  ypaBHEHWA ¢  MOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PellieHre TpPUrOHOMETPUYECCKIX HEPABECHCTB.

OCHOBHBIC METOABI PpEUICHUS MOKA3areIbHBIX ¥ JIOrapupMUYECKUX
HEPABCHCTB.

OCHOBHBIC METO/Ibl PEIICHUS UPPAIMOHATBHBIX HEPABECHCTB.

OCHOBHBIC METOABI PEIICHUS CHUCTEM M COBOKYIHOCTEH pAllMOHAIBHBIX,
MPPALIOHANIGHBIX, TIOKA3aTCIIbHBIX U JIOTapu(PMUIECCKIX YPABHECHUIA.

VYpaBHEHVS, HEPABCHCTBA U CUCTEMBI ¢ HAPAMETPaMHL.



IIpuMeHeHVE  ypaBHEHWH, CHCTEM H  HEPABCHCTB K  PEMICHUIO
MATEMATHYCCKAX 3339 M 330a4 W3 PasiAYHBIX 00nacrell Haykw W peanbHOH
JKU3HU, MHTEPIPETALAS IOy YSHABIX PE3YIETATOB.

@yHxnud | rpapuxa

I'padux xomMmosmmum (Qyskmwmii. [eomeTpudeckme o0pasbl YpaBHCHHN H
HEPABCHCTB HAa KOOPAMHATHOM ILTOCKOCTH.

TpuronoMerpuyeckue GyHKIINM, MX CBOMCTBA U IpadMKH.

I'paduyeckre MeTOABI PEIICHHA YpaBHEHHH M HepaBeHCTB. ['paduueckume
METOJBI PEIICHHUA 33/1a4 C MApaMETPaMH.

HcnonpzoBanue rpaduxoB (yHKIMH I8 HCCIACAOBAHHS IPOLIECCOB H
3aBUCUMOCTEH, KOTOPHIC BO3HMKAIOT MPH PENICHWH 3a8a4 W3 JPYruxX y4eOHBIX
IIPSAMETOB H PEAIbHON JKU3HH.

Havana MaTeMaTavecKoro aHa u3a

[TpuMeHeHre MPOM3BOAHON K MCCIEAOBAHMIO (DYHKIWH HA MOHOTOHHOCTH H
9KCTpeMyMbl. HaxokaeHme  HaHOONBIIErO M HAMMEHBIICTO  3HAYCHUIA
HENpepbHIBHOH QYHKIMH Ha OTPE3KE.

[TpuMeHEHHE NPOU3BOAHON A1 HAXOXKACHUA HAWIYYIIETO pEIICHHA B
IPUKIaAHBIX 3a4a4aX, AJA OIPEHACICHHS CKOPOCTH M YCKOPEHMs mpolecca,
3ajaHHOrO opMyJIOii MK rpaduKoM.

[TeprooOpa3Had, OCHOBHOC CBOHCTBO mepBOOOpasHeX. [lepBooOpasHBIE
9JIEMEHTapHBIX PyHKUMi. [TpaBnia HaX0XKACHHUS NEPBOOOPasHBIX.

Hurerpan. I'eoMeTpuyecKkuit CMEICTT HHTErpana. Briuncnenue
onpeaenéuHoro uurerpana no gopmyne Hetorona-Jleiibnuma.

[TpumeHeHHe HWHTETpaNa U4 HaXOXACHMA WIOIAACH MWIOCKMX QHUIyp H
00BEMOB r€OMETPAIECKHX TEJL.

[Tpumeper pemeHuii AH(pGEpPEHIMATBHEIX ypaBHCHHH. MareMaTHYECKOE
MOMACIHPOBAHME PEATbHBIX MPONECCOB ¢ MNOMOmMBH  JH(p(EpeHIMATEHBIX

YPaBHCHUIA.



IUIAHAPYEMBIE PE3VJIETATEL OCBOEHUSA VYYEBHOT'O KVYPCA
«™AITEBPA W  HAYAJIA MATEMATHYECKOI'O  AHAJIHM3A»
(YTIIYBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJIHET'O OBIIEIO
OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa’xaaHcKoOro BOCIIHTAHHA:

cOpMIPOBAHHOCTH MPAKAAHCKON MO3UIMHA 00YJAKOMETOcd KAaK AKTUBHOTO 1
OTBETCTBCHHOIO  YICHA  POCCHHCKOr0O  o0mecTBa,  MOPEACTABICHUE O
MATEMATUYCCKHX OCHOBAX (JYHKIMOHHPOBAHHWS DPA3HYHEIX CTPYKTYD, ABJICHWH,
NPONEAyP TPaXAAHCKOro ofmecrBa (BHIOOPEl, OMPOCHI H APYIoe), YMEHHE
B3aHMOJCHCTBOBATh C COIMATHHBEIMH HHCTHTYTAMH B COOTBETCTBHH C HX
GYHKIIMAMH 1 HA3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIHTAHHS:

cOpMUPOBAaHHOCTS POCCHHCKOM IpaXKIaHCKOM HMACHTUYMOCTH, YBaXKCHHA K
IIPOIIVIOMY M HACTOAIIEMY pOCCHIiCKON MaTeMaTHKH, IEHHOCTHOE OTHOLICHHE K
JOCTIKECHHAM POCCHHCKHX MAaTEMATHKOB H POCCHUCKOM MAaTEMATHYECKOMN IIKOJIBL,
UCTIONB30BAHME 3THUX MAOCTIDKCHHH B JPYrMX HAyKaX, TEXHONOTHMAX, cdepax
3KOHOMHKH,

3) IyXOBHO-HPaBCTBEHHOr0 BOCIIHTAHHSA:

OCO3HAMHE JYXOBHBIX LIEHHOCTEH POCCHiiCKOro Hapoaa, copMHpPOBaMHOCTD
HPaBCTBCHAOTO CO3HAHHSA, ITHUYCCKOTO TMOBEACHHUA, CBA3AHHOTO C MPAKTHYCCKAM
NPUMCHCHUEM JOCTIDKCHWH HAYKH W ACATCIBHOCTBE) YYEHOTO, OCO3HAHHE
JIAYHOTO BKJIAAA B MOCTPOCHUE YCTOHIABOTO Oy AymIEro;

4) 3¢TeTHYEeCKOro BOCTIHTAHHS

3CTETHYECKOE OTHOIIEHHE K MHpPY, BKIIOYAas SCTETHKY MAaTEMaTHYECKMX
3aKOHOMEPHOCTE, 00BEKTOB, 3a/1a4, PEIICHUI, pacCy>KACHHI, BOCIPHUMYHBOCTD
K MaTeMaTHYECKHAM acIleKTaM pa3jIMYHbIX BHAOB HCKYCCTBA,

S) pu3HYIEeCKOro BOCIIHTAHHS:

cOpMHUPOBAHHOCT, YMEHHS IIPUMCHATH MATEMaTHYECKME 3HAHHA B
HHTEPECAxX 3A0POBOro B 6e30macHOro 00pasa XU3HH, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0POBBIO (340pOBOC IHTaHWE, COANAHCIPOBAHHBIN PEXKUAM 3aHATHH H
OTABIXA, PETYIApHAs (PU3MYECKAA AKTHBHOCTE), (PU3AICCKOE COBEPIICHCTBOBAHNE
IIPH 3aHATUAX CIIOPTHBHO-03A0POBHTENILHON AEATEIIEHOCTBIO,

6) Tpy10BOr0 BOCOHTAHHA:

rOTOBHOCTh K TPYAY, OCO3HAHHE LICHHOETH TPYAOMIOOHA, MHTEpEC K
pa3smMUHBIM  cdepaM  MPOoECCHOHANBHOM  JEATENBHOCTH, CBA3aHHBIM C
MATEMAaTHKOM H ¢¢ MNPHWIOKCHHAMM, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOP
Oyaymeii npodeccHH M pealM30BHIBATh COOCTBCHHBIC JKM3HCHHBIC ILIAMBI,



TOTOBHOCTE M CHOCOOHOCTE K  MareMaTW4eCKOMY  OOpa30BaHHIO H
caMo00pa3oBaHNI0 HA NPOTHKCHWH BCCH OKW3HH, TOTOBHOCTE K AKTHBHOMY
Y9aCTHIO B PSIICHUH NPAKTHYSCKUX 33729 MAaTEMATHYECKON HAPaBICHHOCTH,

7) 3K0JOTHYECKOr0 BOCTIATAHHSA

COPMIPOBAHHOCTE  JKOJNIOTHYECCKONW  KyJNbTYPHl, NOHWMAHWC BIASHAS
COLIMATIEHO-3KOHOMUYECKHX MPOLECCOB HA COCTOSIHHE IIPUPOJHONM M COLMANBHOMN
cpeabl, 0CO3HauKE IM0OaTBFHOTO XapaKkTepa SKOJIOTHUSCKUX MpoOIeM, OpPHEHTALA
Ha MNpPUMECHCHHE MAaTEMaTHUYCCKMX 3HAHMH [UId peIIcHHA 3aJad B 00macTu
OKpYXKaromel cpeapl, WIAHHPOBAHHWE IIOCTYNKOB M OIEHKH HX BO3MOXHBIX
TIOCIICACTBHM I OKPY KAIOIICH CpEabI;

8) HeHHOCTH HAYYHOT 0 NO3HAHHS

cOpMIPOBAHHOCTE MIPOBO33PEHUA, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO pa3BUTHS HAaykdi W  OOMECTBCHHOHM MNpPAKTHKHM, NOHWMAHWE
MATEMATUYECCKOM HAyKW Kak C(epel 4EIOBECYECKOM ACATEILHOCTH, 3TAHOB €€
pasBUTHA M 3HAYUMOCTH JUIA Ppa3BHUTHA LMBIUIM3ALUMU, OBJIAJECHHUE SA3BIKOM
MATEMATHKH H MaTeMaTU4YeCKOl KyJAbTypoH KaK CpeACTBOM IIO3HAWHA MHpA,
TOTOBHOCTE OCYIIECTBIIATH MNPOEKTHYI0 H HCCIEIOBATENBCKYIO JAEATEIBHOCTD
UHAUBHAYAIBLHO H B FPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

Ho3znaBare/bHbIE YHHBEPCAJIbHbIEC YueOHbIE AeHCTBHA

Ba3oBbie JOrHvYecKHe ACHCTBHA!

BBIABJIATE H XAPAKTCPH30BATH CYIICCTBCHHEIE NPH3HAKA MATEMATHYCCKHX
O0OBEKTOB, TOHATHM, OTHOMICHWH MEXIy NOHATHAMH, (POPMYyIHPOBATH
OIpEACNICHA] MOHATHH, YCTAHABIMBATEL CYINECTBCHHBIN MPH3HAK KIacCH(pUKanmm,
OCHOBaHMA U1 0600IIEHN H CPAaBHEHMA, KPUTEPHUH MPOBOJHMOI0 aHANIN3A;

BOCIIpHHHMAaTh, (opMynupoBaTk H  NpeoOpa3’oBBIBATh  CY>KACHHSA:
YTBEPAHTENbHBIE U OTPHIIATENBHbIE, €TUHHYHEIC, YACTHBIC U OOIIME, YCIOBHEIC,

BBISBIITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBS3H H IIPOTHBOPEYHS
B (aKrax, JaMHBIX, HaOMIOACHUAX U YTBEP)KACHHUAX, MpeAarare KpUTCpPHUH UIA
BHIABJICHHAA 3aKOHOMEPHOCTEH ¥ MPOTHBOPCYHIA,

JeNaTh BHBOABI ¢ HCHONB30BAHMEM 3aKOHOB JIOTWKH, ACAYKTHBHBIX H
VHAYKTHBHBIX YMO3AKIIOYCHWH, YMO3AKIKYCHWH 0 aHATIOTHY,

IPOBOIUTE CAMOCTOATENBEHO AOKA3ATECNBCTBA MATEMATHICCKHX YTBEPKICHHMN
(IpsAMEIE B OT MPOTHBHOTO), BEICTPAHBATE APTYMEHTALMIO, IPUBOAUTE PAMEPHL H
KOHTpNPHMEPHI, 060CHOBHIBATE COOCTBEHHEIE CY)KICHHS H BHIBOJBL,

BHIOHpaTh cmoco® pemeHus y4ueOHON 3amaum (CpaBHHBATh HECKONBKO
BAPHAHTOBR  pEIICHHA, BHOHparh HaHOONEE MOAXOAAMMH C  yY¢TOM
CaMOETOSATENBHO BBIACTIEHHEIX KPHTEPHEB).



ba3oBbIe HCCIEAOBATEILCKAE NCHCTBHN:

HCIIONIE30BaTh BOMPOCH KAaK HCCICAOBATCNLCKHN HHCTPYMEHT IIO3HAHW,
(GopMyIHpOBaTE  BONPOCH,  (UKCHpPYIOIME  NPOTHBOPEYME,  MPOOIEMy,
YCTAHABIMBATh HCKOMOE M JAHHOE, ()OPMHPOBATH TMIOTE3y, APTYMEHTHPOBATH
CBOIO MO3MIMIO, MECHHE,

NPOBOUTE CAMOCTOATENBHO CIUIAHHPOBAHHBIH SKCIIEPUMEHT, HCCIICAOBAHHUE
II0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00BEKTa, ABJICHUS, MpoLiecca,
BBISIBJICHMIO 3aBUCHMOCTEl MEKTY 0OBEKTaMHU, ABIICHUAMH, ITPOLIECCAMUE;

caMocToATENbHO GopMynuMpoBaTe 0600IIEHNA ¥ BHIBOABI MO peE3yJbTaTaM
IpOBEAEHHOTO  HAOMIOAEHWA, HCCIEOBAHMA, OLEHHUBATh [JOCTOBEPHOCTD
TOY9¢HHBIX PE3YJIbTATOB, BEIBOAOB B 0000MCHM!IA,

NPOTHO3HPOBATE BO3MOXKHOE Pa3sBUTHE HPOHECCa, a TAKOKe BHABUTATH
NPeAIONIOXKEHUS O €70 PA3BHTHH B HOBEIX YCJIOBHSAX.

Pabora ¢ aadopmanumeii:

BBIABILITH AcULUTH MHQOpMALIHK, JAaHHBIX, HEOOXOIMMEIX U OTBETAa HA
BOIIPOC H JJIs pELICHHUA 3aJa4M;

BEIOHpaTh HHPOPMAITHIO U3 HCTOYHHKOB PA3IHYHBIX THUIIOB, aHAJTM3UPOBATD,
CHCTEMATH3UPOBAaTh M HHTEPIPETHPOBaTh MHGOPMAIMIO PA3IMYHBEIX BHAOB H
¢opM IpeacTaBlICHUS,

CTPYKTYPHPOBaTh HH(OPMALHAIO, MPECACTABIATE €€ B PAa3IHUYHBEIX (hopMax,
WUTIOCTPHAPOBATh rpaduIecKy;

OLICHUBATh HaJIEKHOCTD uHopmanuu 110 CaMOCTOSATENBHO
chopMyTHPOBAHHBIM KPUTEPHAM.

KoMMyHHKATHBHBIC YHHBEPCAJIbHBIC y9eOHbIE ACHCTBHS

O6menne:

BOCOPUHUMATE H (JOPMYIHMPOBATE CYXICHNS B COOTBETCTBHH C YCJIOBUAMHA H
IENAMH OOIICHHS, SCHO, TOYMO, I'PAaMOTHO BbIpakaTh CBOK TOYKY 3pEHHA B
YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh IOACHCHHA MO XOMy PEIICHHA 3aJa4H,
KOMMEHTHPOBATh MOJYyYCHHEII pe3yNbTarT;

B xXoA¢ 0OCY)KICHHA 3aJaBaTh BOIPOCHI MO CYIIECTBY 0OCYXKAAaeMO#i TEMEI,
npoONeMBl, pelaeMoii 3aJadyd, BHICKA3BIBATh HICH, HAIECJCHHBIE HA IOHCK
pEIIeHAs, COTOCTABNSATE CBOH CYXKICHHS ¢ CYXISHHSAMH APYTHX YYACTHUKOB
auanora, 00HAPY)KUBATH PA3NIMYAE H CXOACTBO MO3HMIUWHA, B KOPPEKTHOH ¢opme
(OpMYIHPOBATE PA3HOTTIACHA, CBOM BO3PAKCHHS,

NPEACTABIATE PE3YJIBTATH PEIICHAS 3aa9M, JKCOCPUMEHTA, HCCIICAOBAHNA,
MPOEKTa, CAMOCTOATENIbHO BHIOHNpPATh (JOPMAT BHICTYIUICHUS € YYETOM 3amad
IIPE3EHTAlHH X 0COOCHHOCTEH ay AUTOPHH.

PeryisTHBHbIE YHHBepCAIbHbIE YieOHbIe AelicTBHS



Camoopranmsanua:

COCTABIIATE IUIAH, AJITOPUTM PEIICHUS 33[a49H, BHIOMPATh CHOCO0 PENICHHA C
YUETOM MMEIOIMHAXCA PECYPCOB H COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTIPOBATE
1 KOPPEKTHPOBATh BAPHAHTHI PEIICHUI ¢ y9€TOM HOBOM HHGOPMAIVH.

CaMOKOHTPO/Ib, SMOIHOHAILHBIH HHTEJUIEKT:

BIAJETh HABBIKAMH  IIO3HABATENIbHOM  peUEKCHH Kak  OCO3HAHHA
COBEPIIAEMBIX JCHCTBHUN M MBICIUTENBHBIX MPOLIECCOB, HX PE3YJILTATOB, BIAJETh
crocob0aMH CaMOIIPOBEPKH, CaMOKOHTPOJIA Mpollecca M pe3yibTara pelIcHHs
MaTeMaTHYECKOi 3a/1a4H;

NpEeABUAET TPYAHOCTH, KOTOPBHIE MOTYT BO3HHKHYTD IIPH PEIICHHH 3a/1a4H,
BHOCHUTb KOPPEKTHBEL B ACATEILHOCTE HA OCHOBE HOBHIX O0CTOATENBCTB, NAHHEBIX,
HAHACHHBIX OMMAOOK, BEIABIICHHBIX TPYAUOCTEH;

OLICHUBATH COOTBETCTBHE PE3YNBTATA LU U YCIOBHSIM, OOBACHATh HPUYHHEL
AOCTIDKEHHS WM HEJOCTIDKCHHUS PE3YJIbTATOB ACATEIbHOCTH, HAXOAUTE OIMOKY,
JaBaTh OLCHKY MPHOOPETEHHOMY OMBITY.

CoBMecTHAs ACATEIBLHOCTD:

MOHHUMATh M MCMOJIE30BaTh NMPEUMYIIECTBA KOMAHIHONH W HUIWBHAYAJIBHOM
paGoTHl MpH pemeHHMH Y4eOHBIX 3aAad, IIPUHMMATh IIENb COBMECTHOM
AEATENBHOCTH, IUTAHUPOBATh OPraHM3aIMI0 COBMECTHOM paboTHI, pacmpeneniarh
BHABL PaloT, AOrOBapuUBaThCA, OOCYXKOATh NPOLECC M Pe3ysbTar paloT,
0000marb MHEHHA HECKOJIBKHX JIIOMICH;

y4acTBOBAaTh B IPYNNOBEIX ¢opMax paboTsl (0OCyKaAeHHA, OOMEH MHEHHIA,
«MO3TOBHI€ IUTYPMBI» H HHBIC), BBHIIOJHATH CBOI 4HacThb paboTHl H
KOOPAMHHPOBaTh CBOM ACHCTBHA C JOPYTMMH WICHAMHM KOMAaHJBI, OIICHHUBATh
KaueCTBO CBOETO BKIAaAa B OOIMHI NPOAYKT IO KPUTEPHIM, C(HOPMYITHPOBAHHEIM
YYACTHHKAMH B3aHMOACHCTBHS.

ITPEJIMETHBIE PE3YJIbTATDBI

K xoHumy obydeHusa B 10 kiacce oOyuarommiics ITOMYYHT CICAYIONIHE
IIpESAMETHEIE Pe3yAbTaTH MO OTACIBHBIM TeMaM paboueii mporpaMMel yueOHOTO
Kypca «Anrefpa 1 Hauaia MaTeMATHISCKOTO aHATTA3a) .

YUncaa ¥ BbIMACTICHAS:

CBOOOOMO OMEPNPOBATh MOHATHAMH. PANUOHANBHOEC YHMCIO, OSCKOHEYHASA
nepuoaudeckad ApoOb, TNPOMEHTHI, MNPPANMOHANBHOS YHCIO, MHOMXKECTBA
PaNMOHAIIEHEIX H ACHCTBHTEIILHEIX YHCEN, MOAYJIL ASHCTBATEIILHOTO YHCIIA,

NPUMEHATE JOpoOM M TPOLEHTH A PEIICHHA NPHKIAAHBIX 3a7a4 U3
PA3IMYHBIX OTpACIICH 3HAHWMH U peaIbHOM KHU3HY,

NPHUMEHATE IPHOIMKEHHBIC BEIYHCIICHUS, NIPABILIA OKPYTJICHHUA, IPHKUAKY H
OLICHKY pe3yJIbTaTa BEIYUCIICHHUI,



CBOOOAMO OmEPUPOBAaTE MOHATHEM. CTENECHH C LENBIM  IOKA3aTENeM,
HCOONB30BATh NOAXOAAMYI0 (OPMY 3aImACH ACHCTBUTENBHBIX YACEN I PEIICHUS
NPaKTHYECKIX 334349 H NPSACTABICHAA JAHHEIX,

cBOOOIMO OmepmpoOBaTh MOHATHEM: APH(PMETHYCCKHN KOPEHB HATYPAIbHOM
CTCICHN,

cBOOOJHO ONEpPHPOBATH MOHATHEM: CTENEHD ¢ PALIHOHATIBHEIM IIOKA3aTENEM;

cBOOOJHO ONEPHPOBAaTh IOHATHUAMU: JIOTapuM dHCNIA, ACCATHUUBIE H
HaTypajbHBIE JIOTapu(pMBbI;

cBOOOJHO OIEPUPOBATh MOHATHAMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHTEHC
YHCJIOBOTO apryMEHTa;

OIEPIPOBATh MOHATHAMH: APKCHHYC, APKKOCHHYC W APKTAHICHC 9HCIIOBOIO
apryMeHTa.

YpaBHeHHS H HEPABEHCTBA:

CBOOOMMO OMEPIPOBATE MOHATUAMH. TOXACCTBO, YPABHECHHE, HEPABCHCTBO,
PaBHOCHUIIEHBIC YPABHEHUS H YPAaBHEHUA-CIICICTBHS, PABHOCILUIEHEIC HEPABEHCTBA,

NPUMEHATh pa3IM4Mble METOABl PpEIICHHA palMOHANBHEIX M JIpoOHO-
palHOHAIIBHEIX YPABHEHHH, NPUMEHATH METOJ HHTEPBAIOB JUIS PELICHHA
HEPABEHCTB,

cBOOOJHO ONEPHUPOBATh MOHATHAMM: MHOIOWICH OT OJMOH NEpEeMEHHO!,
MHOTOWICH € LEHBIMH KO>(p(uIpeHTaMy, KOPHH MHOTOWICHA, NPHMEHATH
AENIEHUE MHOTOWICHA HA MHOTOWIEH € OCTaTKoM, TeopeMy besy u TeopeMy Buera
IJIA pellicHU 3a/1aY,

CBOOOJHO ONECpUPOBAaTh MOHATHAMH: CHCTEMa JIMHEMHBIX YpaBHEHMIA,
MaTpHLia, OMNpPENENHTENb MATPUIEI 2 X 2 M €ro TreoMETPUYECKHil CMBICIH,
HCOONB30BATE CBOMCTBA ONpEaeNHATENd 2 X 2 Ui BHYMCICHHA €10 3HAYCHUA,
VUPAMEHATE OHMPECACIHTEIH NI PEIICHHS CHCTEMEBl JIMHCHHBIX YPABHCHHM,
MOACITHPOBATH PCATBHEIC CHTYALMH ¢ IOMOIIBIO CHCTEMBI JIMHEHHEIX YPABHCHHM,
UCCIAESAOBATh MOCTPOCHHBIE MOJCIM ¢ MOMOIIBIO MATPHUL, M OHPEACIHTEINICH,
HUHTEPIIPETUPOBATH IIOTYYCHHBIH pe3yIbTar;

HCIIONB30BaTh CBOMCTBA JCHCTBHM C KOpPHAMHM I IIpeoOpa3oBaHHA
BBIPaKCHHIL,

BBIIIOJIHATH IIpeoOpa3oBaHUsA YUCIIOBEIX BHIPAKCHUI, COAEPKAIIUX CTENECHH C
palOHAIIEHBIM [I0KA3aTeNIeEM;

HCTIONIE30BATH CBOlCTBA norapadmMoB pib) | npeo0pa3oBaHus
NOrapa(p)MHYECCKAX BEIPOKCHUIH,

cBOOOMMO OmepHmpoOBaTh MOHATHAMH. NPPANMOHANIBHBIC, MOKA3ATE/ILHEIC H
norapa(p)MAICCKAS YPABHCHUS, HAXOAUTD MX PEIICHAA ¢ TOMOIIBIO PABHOCHIIBHEIX
IIEPEXO0B HITH OCYIIECTBIIAA MPOBEPKY KOPHEH;



NPHMEHATH OCHOBHEIE TPUTOHOMETpHYECKHE (POPMYIEL J1a npeolpa3oBaHus
TPHTOHOMETPHICCKAX BEIPAKCHHM,

CBOOOAMO ONEPUPOBATH IOHATHEM. TPHTOHOMETPHYECKOE YPABHCHHE,
UPUMEHATE HEOOXOAWMMBIE (OPMYJBI [JId PEIICHHS OCHOBHBIX THIOB
TPHTOHOMETPHICCKHX YPABHCHMI,

MOZEIIUPOBAaTh pealbHBIE CHUTYallid Ha s3bIKE anreOpsl, COCTaBIAThH
BBIDOKCHMS, YPaBHEHHs, HEPaBEHCTBA II0 YCIOBHIO 3aJa4yd, HCCIEJ0BaTh
IIOCTPOCHHBIE MOJICIH ¢ MCNOJIB30BAHMEM aHMNapara aireOpsl.

@OYHKIHH H rpaguKH:

CBOOOJHO OIIEPHPOBATh ITOHATHAMHU: (PYHKIHSA, CIIOCOOH 3aJaHuA (QYHKIIMH,
B3aHMHO OOpatHble (yHKUME, KOMmO3umus (QyHxumii, rpaguk QyHKIHEY,
BBIMOJTHATH HJIEMEHTAPHEIE HPeoOpasoBaHyd rpa¢ukoB (yHKIwiA,

CBOOOIMO OMEPUPOBATH MOHATHAMH: OONACTH OUPEACTCHUA W MHOMKECTBO
3HaueHWi (pyHKIMY, HyTH (PYHKIHY, TPOMEXKYTKH 3HAKOMOCTOIHCTBA,

cBOOOJHO OIEpUpOBATh IIOHATHUAMHU: YETHBIC M HEYETHBIE (YHKIIHH,
neproJHYECKHE QYHKIINH, NPOMEKYTKH MOHOTOHHOCTH QYHKIIHH, MAKCUMYMBI H
MMHMMYMB QyHKIMH, HaHOONblIcE M HAHMCEHBIICE 3HAYeHHE G(YHKIIMH Ha
IIPOMEXYTKE;

cBOOOJHO ONEpPUPOBATh MOHATHAMHU: CTEIIEHHAA QYHKUUA ¢ HaTypalbHEIM H
IENBIM MOKA3aTeNeM, rpaQuk CTENCHHOH (PYHKIMH ¢ HATYPANBHEIM M LENTHIM
noKa3areneM, rpapuk kopus n-oif creneHu Kak QyHKLMM oOpaTHOM CTENneHH C
HaTypaIbHEIM IIOKA3aTelIEM;

OIICpHpOBaTh MOHATHAMHU:. JHHEIHas, KBaJpaTHYHas M IpoOHO-THHEHHasA
(yHKITHH, BHIIIOIHATH 3IEMEHTAPHOE MCCIEIOBAHNIE H MOCTPOESHHE UX TPadHKOB;

CBOOOAMO OMEPIPOBATH MOHATHAMH: MOKA3aTeNbHAd W Jorapudpmmudeckas
(yHKUMHE, MX CBOWCTBA W rpauky, MCHONB30BATh WX IPAPUKA g PEIICHUS
YPaBHCHMIA,

CBOOOAMO OMEPIPOBATH MOHATHAMHU. TPUTOHOMETPHYECKAS OKPY>KHOCTB,
oIpeeNeHNe TPHIOHOMETPHUECKIX (PYHKIIHI YHCIOBOTO apryMeEHTa;

HCIIONB30BaTh rpaduku (QYHKIME I8 HCCICIOBAHHA MPOLECCOB H
3aBHCHMOCTE} IpH pELICHHH 3aa4 M3 APYIHX Y4eOHBIX MPEIMCTOB H pealbHOM
’KU3HH, BBIpaKaTh GPOpMyJIaMH 3aBUCUMOCTH MEXTY BETUIMHAMU;

Hayana MaTeMaTHYECKOro aHA/IN3a:

CBOOOAMO ONEPHpOBATH NMOHATHAMH. apH(PMETHUESCKAs M IEeOMETpUYECKasd
nporpeccud, O€CKOHEUHO yORIBAIOMAS FEOMETPUYECKAA MPOrPECCHA, TMHCHHEIN |
IKCHOHCHIHANBHEI POCT, (OpMyna CIOXKHBIX MPOLEHTOB, AMETh UPEACTABIICHHAS
0 KOHCTAHTE,

HCTONIb30BaTh MPOTPECCHM A PCIICHHS PEANBHBIX 334349 MPHKIAIHOTO
XapakKrepa,



CBOOOAMO ONEPHPOBATh MOHATHAMHE: MOCASAOBATENIEHOCTD, CHOCOOH! 3aJaHNA
NOCIEAOBATCABHOCTEH, MOHOTOMHBIE W OrPAHAYCHHBIC TOCICAOBATCIIHHOCTH,
IIOHAMATE OCHOBBI 3apPOKACHHS MAaTEMaTHYECKOI0 aHANHM3a KAk aHaIM3a
0eCKOHEUHO MAJIBIX,

CBOOOAMO OMEPIPOBATh NOHATHAMH. HEMPEPHIBHEIE (DYHKUWA, TOYKH
pasphiBa rpaduka GyHKIIMH, aCHMHTOTHI rpaduka QyHKIHH,

cBOOOJHO ONMEpHUPOBAaTh MOHATHEM: (YHKIHSA, HEIpEphIBHAS Ha OTPE3KE,
IIPUMEHATDH CBOMCTBA HEMPEPHIBHBIX GYHKIIMI /11 pelIeHuA 3a1aY,

cBOOOJHO ONEpPHPOBAaTh NOHATHAMM: IIepBas M BTOpasd IIPOM3BOJMEIC
(GYHKIIHH, KacaTeNnbHasA K rpaduky GpyHKIH,

BBIYHCIIATE MPOH3BOAHBEIC CYMMBI, IPON3BEACHHAS, YaCTHOTO H KOMIIO3HIH
ABYX (pyHKIHi, 3HATH HPOH3BOAHBIC SMCMEHTAPHEIX (Y HKIVI,

HCIOIB30BATh TCOMETPUYECCKUM W (DU3MYECKHIA CMBIC NMPOU3BOAHON g
PCIICHAS 3a0a4.

MHozxecTBa H JIOTHKA:

cBOOOJHO ONEpHPOBaTh IIOHATHAMH: MHOXKECTBO, OIECpallid  Haj
MHOKECTBAMH;

HCIIOIB30BATh TEOPETUKO-MHOMKECTBEHHBIH aHIIapar I/ OIIMCAaHUS PEAIbHBIX
IIPOLIECCOB H SBICHHUI, PY PEIICHUH 3a7a4 U3 APYTrUX Y4eOHBIX [IPEAMETOB;

cBOOOMMO OmEpHmpoOBaTe MOHATHAMH. ONPEACICHHE, TEOPEMa, YPaBHCHUE-
CIICICTBHE, CBOMCTBO MaTeMaTHIecKoro 06beKra, JOKa3aTe/IbCTBO, PABHOCHILHBIE
YpaBHEHHS U HEPABEHCTBA.

K xoHumy obydenus B 11 kjacce OOyHalOIMiCA IIOMYYMT CIIECAYIOIIHE
IpeOIMETHBIC Pe3yJIbTaThl MO OTACIBHBIM TeMaM pabodelf mporpaMMbl y4e6HOTO
Kypca «Anrefpa 1 HauaJla MAaTEMATHIeCKOTO AHAITA3A)

Yncna 2 BIYACICHAS:

CBOOOAMO OMEPHpPOBAaTE MOHATHAMH. HATYPAIBHOS W LENOE YHCIO,
MHOXKECTBA HATYPAJIBHBIX M HENMBIX YHCEN, MCHOB30BATh NMPH3HAKH ACITUMOCTH
uensix yucen, HOM u HOK HaTypaibHBIX 4HCEN AIA pEIICHUA 3a1a4, IPUMEHATD
anroput™ EBkinja;

cBOOOJHO OIEpHpPOBaTh MOHATHEM OCTaTka IO MOJYNIO, 3aHMCHIBATH
HaTypaIbHBIE YHCIIa B Pa3/IMYHBIX MO3UIIHOHHBIX CHCTEMAX CYMCIICHHS,

cBOOOJHO OMEpUPOBATh IIOHATHAMH. KOMIUIEKCHOE YMCIO M MHOXKECTBO
KOMIUICKCHBIX 9HCEJI, MPEACTABIIATE KOMIUICKCHBIC YMCIA B anreOpamdecKkod H
TPHTOHOMETPUUECCKON (HOPME, BHIIONHATE APAPMETHUCCKAC ONEpally ¢ HAMH H
300pakaTh Ha KOOPAMHATHON IUTOCKOCTH.

YpaBHeHHS H HEPABCHCTBA:



CBOOOMHO ONmEPHpPOBATh MOHATHAMH. HPPANMOHANBLHBIC, MOKA3ATEILHEIE H
NOrapA(MAUYICCKAE HEPABCHCTBA, HAXOAWTh WX PEMEHHA ¢ TMOMOIIBI)
PaBHOCHJTHHEIX TIEPEXOAOB;

OCYIIECTBIATE OTOOP KOpHEH HpH PEHICHWH TPUTOHOMETPHYECKOTO
YpaBHEHNS,

cBOOOJHO OIEpHpOBaTh IIOHATHEM TPUTOHOMETPHYECKOE HEPABCHCTBO,
IpuUMEHATh HeoOXomumble (GOpMYNBl U4 PpEIICHHA OCHOBHBIX THIIOB
TPUTOHOMETPHUYECKUX HEPABEHCTB;

cBOOOJHO OIIEPHPOBATH IIOHATHAMH: CHCTEMA H COBOKYITHOCTh YPaBHEHUI H
HEpaBEHCTB, PABHOCUIIEHBIC CHCTEMEBI H CHCTEMbI-CIIEACTBHS, HAXOAUTh PEIICHHS
CHUCTEMEL H COBOKYIHOCTEH PaNHOHANBHBIX, UPPANHOHAIBHEIX, TOKA3ATEIIbHEIX U
NOrapA(PMHUYIECCKAX YPABHCHNI H HEPABCHCTB;

pemare PAEOHANBHEIE, HPPaHOHANLHEIC, MOKA3aTCIBLHEIL,
norapupMUIECKAE W TPATOHOMETPUYECKUE YPABHCHHS W HEPABCHCTBA,
coepKalliue MOAYJH U TapaMeTpHL;

NPUMEHATH rpadudeckie METOABI Ul PEIICHNs YPaBHEHHI M HEPABEHCTB, a
TaKKE 337124 ¢ NapaMeTpaMH;

MOZECIIMPOBAaTh pealbHBlE CHUTYallid Ha s3BIKE airedpsl, COCTaBIATH
BBIDAXKCHHS, YpPAaBHEHHS, HEPAaBEHCTBA M HMX CHCTEMHl II0 YCIIOBHIO 3aJayM,
ACCHCAOBATE MOCTPOSHHBIE MOACTH C HCOONB30BAHHEM anmapara anreOpel,
HHTEPIPETHPOBATE ITOIyYEHHBIH pe3ybTar.

@OYHKIHH H rpaduKu:

CTpOMTh Ipaduiu KOMIO3HIHH G(YHKUMI C MOMOIIBI0 3JIEMEHTApPHOTO
HCCNICIOBAHUSA U CBOMCTB KOMITO3MITHH JBYX (YHKLIMIL;

CTPOMTb TeOMEeTpHYeCKHe OOpa3sl ypaBHCHMH UM  HEPAaBCHCTB HA
KOOPAHHATHOH IUIOCKOCTH,

CBOOOAHO OMEPHPOBATh MOHATHAMHA. TpPaduKM TPUTOHOMETPHUYECKUX
ymxuii;

NpUMEHATh QYHKIMH IS MOJC/IUPOBAHUS H MCCIICAOBAHUS pEalbHBIX
IIPOLIECCOB.

Havana MaTeMaTH4eCKOI0 aHA/IN3a:

HCIIONE30BaTh MPOM3BOJHYIO IJI HCCIEAOBAHHA QYHKIIMH HA MOHOTOHHOCTD
U 9KCTPEMYMEI,

HAXOAWUTH HAUOOJBINES H HAUMEHBINEE 3HAYCHAS ()YHKIMY HEMPEPHIBHOM HA
OTPE3KE;

HCTIONIB30BaTh MPOH3BOAHYIO AN HAXOXKACHHS HAWIYYIIET0 PCIICHUA B
OPUKJIAMHEIX, B TOM 4YHCIE¢ CONUANBHO-)KOHOMHYECKUX, 3aJadax, Wi
OHpPEACNEeHAS CKOPOCTH W YCKOPSHHS MPOmecca, 3aJaHHOTO (opMyIoil mm
rpaduKoM;



CBOOOAHO ONCPNPOBATE MOHATHAMH: TEPBOOOpa3Has, OHPEACIEHHBIM
WHTETPANl, HAXOMUTHh NEPBOOOPA3HEIC JICMCHTAPHBIX (PYHKUMH W BHIYHCIIATH
uHTerpan no ¢opmyne Herorona-JleliGamna;

HAXOAUTH IUIOMAIH IIOCKAX QHTYP 1 00BEMBL TENI ¢ HOMOIIBI0 HHTETPANIA;

AMCTh TIPSACTABNICHUE O MATEMATUYECKOM MOJCIMPOBAHWM HA HPHUMEpPE
cocTaBlieHuA U PepeHIHAIBHBIX YPAaBHEHHIA;

pelIaTh NPUKIAZHBIE 33Ja44, B TOM YHC/IE COIMANBHO-D3KOHOMMYECKOTO M
¢u3HUecKoro Xapakrepa, CpeACTBAMH MaTeMaTH4ECKOTO aHANII3A.












HOYPOYHOE IVLTAHUPOBAHUE
10 KZTACC

Ne n/n

Tema ypoka

Koaudecrso 9acos

Bceero

Kontpoabnbie
padoTnl

IIpakTA9eckne
paboTnr

MHOxkeCTBO, ONepaLuy Hal MHOXKEeCTBaMH
U MX CBOHCTBa

2 Huarpammsr Jiinepa-Benna 1

3 ITprMeHEHHE TEOPETHKO-MHOXKECTBEHHOIO 1
anmapara Ui pelLeHus 3a1a4
PaupoHanbHEIe yncaa. OObIKHOBEHHEIE H

4 AecATHYHbIE NPOOH, NPOLIEHTEI, 1
OeckOHeuHbIe MEPHOANYECKHE APOOU
PaupoHanbHble yncaa. OObIKHOBEHHEIE H

5 AecATHYHbIE NPOOH, NPOLIEHTEI, 1
OeckOHeuHbIe MEPUOANYECKHE APOOU

6 ITpumenenHe apobeit U MPOLIEHTOB AT 1
PEIICHHs MPHKIAAHBIX 33134

. ITpumenenHe apobeit U MPOLIEHTOB AT 1
PEIICHHs MPHKIAAHBIX 331349

8 JlelicTBUTEIbHBIE YMCa. PallUOHANLHBIC U |
HPPALMOHAJIBHBIE YHCTIA

9 ApudmerHyeckne Onepanmm ¢ 1
OeHCTBUTEbHBIMH YHCIIAMH

10 Monynb AeHCTBHTENFHONO YHCIIA H €T0 1

CBOICTBa

11

TpuOmukéHHbIe BEIMHCICHNSA, IPaBUIa




OKpYTJICHHS, IPUKHAKA U OLICHKA
Pe3yIIbTAaTa BRIYHCICHHIH

12

Bxozanas KOHTpoNBHas pabora

13

OCHOBHEIE METOZIBI PEIIEHUA LENbIX U
ApOOHO-paliMOHANILHBIX YPaBHEHHH 1
HePaBeHCTB

14

OCHOBHEIE METOZIBI PEIIeHUA LENbIX U
apOoOHO-PALIMOHANBHBIX YPABHEHHH H
HEpaBeHCTB

15

OCHOBHBIE METOABI PELIEHNS LIENBIX H
apOoOHO-PALIMOHANBHBIX YPABHEHHH H
HEpaBeHCTB

16

MHorouieHb! OT OJHOH NePEMEHHOM.
JeneHue MHOro4IeHa HA MHOTOUIEH C
ocratkom. Teopema besy

17

MHOro4JIeHB! ¢ UEILIMU KO3(hHLIMEHTaMH.,
Teopema Buera

18

Perennie cCUCTEM JIMMEHHBIX Y paBHEHU T

19

PemeHHe CHCTEM JIHHEHHBIX YPABHEHUH

20

Marpuua CHCTEMBI IMHEHHBIX YPaBHEHHIA.
Onpeznenurent MaTpullbl 2X2, €ro
TeOMETPUUECKHI CMBIC] U CBOMCTBA,
BBLIUHC/ICHHE €r0 3HAUeHHA

21

Onpepenurent MaTpULL! 2X2, €ro
TeOMEeTPUUYECKUH CMBIC] U CBOHCTBA,
BBIYHCIICHHE €r0 3Ha9€HH

22

IIpuMeHeHHE ONpenenuTeNs AN PEMEeHAT
CHCTEMBI JIMHEHHBIX YPaBHEHHI




23

PelieHNe NPUKIAAHbIX 33134 ¢ IOMOIIBIO
CHCTEMBI JINHEHHBIX YpPaBHEHHH

24

Pemenne npuKIagHbIX 33149 ¢ IOMOIIBIO
CHCTEMBI INHEHHBIX YpPaBHEHHI

25

KonTponeHas pabora: "PanuoHanbHbie
YpaBHEHMA U HepaBeHCTBA. CHUCTEMBI
JMHEHHBIX YpaBHEHU"

26

@yHxnwmsA, ciocoObl 3anaHus GYHKIHH.
BsanmHo obpatsbie GyHKmn. KoMmosmmis

by HKLHH

27

I'padux PyHKIMH. DNeMEHTapHBIE
npeolpasopanus rpaduKoB PyHKLHH

28

ObnacTb onpezeneHus i MHOXECTBO
3HayeHud pynkimn. Hymu ¢pyHkuuu.
IIpoMe:KyTKH 3HAaK IOCTOSTHCTBA

29

YéTHEIe ¥ HeUéTHEBIE (PyHKIUH.
Iepuomuueckue dynkimu, IpomexyTku
MOHOTOHHOCTH ()YHKIHH

30

MakcHuMyMbl H MUHHMYMBbI (DYHKLIHH.
HauGonpinee H HANMEHBIIESE 3HAYCHHUE
(YHKLHMH Ha IPOMEKYTKE

31

JIuneitHas, KBagpaTHYHAS H APOOHO-
niHelHasA Gy HKIH

32

OneMeHTapHOE HCCENOBaHHE H
NOCTpoeune rpagHKOB ITHX (PyHKIH

33

DNIEMEHTAPHOE UCCIIENOBAHHE H
nocTpoeHue rpadukoB 3THX Gy HKIHH

34

CreneHs ¢ 1enbIM NIOKasareaeM. BuHoM




HeioTOoHA

CreneHs ¢ 11€BIM TIOKa3aTeneM. BHOM

33 HeioToHa
Crenenuas pyHKIMA C HATYpANLHBIM H

36 LieNIbIM NoKa3aTeneM. E€ ceoiicTBa 1
rpaduk

37 KouTtponeHas pabora: "Crenennas
¢dyuxuma. E€ coiictea u rpadux”

18 Apudmernyeckmii :copeﬂb HATypaJbHOH
CTETICHHU H €ro CBOHCTBa

39 Apupmernyeckuit :copem, HaTypajlbHO’
CTEeNeHH U €ro CBOHCTRa

40 Ipeobpa3oBaHuA YHCIOBBIX BRIPAXKEHHIH,
COMEepoKALIUX CTENEeHH U KOPHU

41 Ipeobpa3oBaHuA YHCIOBLIX BLIPAXKEHHIH,
COMepoKALIUX CTENEeHH U KOPHU

4 ITpeoGpazoBaHis YHCIOBBIX BBIPAKEHHI,
COIEPKAMUX CTETICHH U KOPHH
HpparnoHanbHbIe ypaBHenns1. OCHOBHbIE

43 METOIBI PEIISHHS PPALTHOHAIBHBIX
ypaBHEHUI
HppaiuoHanbHble ypaBHeHHA. OCHOBHEIS

44 METOIbI PEeIIeHUs HPPALHOHATIbHBIX
ypaBHEHUI
HpparnonanpHele ypapHennsa. OCHOBHbBIE

45 METOAB] PEIISHHUA MPPALHOHANIBHBIX
ypaBHEHMI

46 PaBHOCHJIbHEIE MEPEXO/Ibl B pEIEHHU




UpPPAaLMOHAJILHEIX YPABHEHUH

PaBHOCHIIbHBIE IEPEXO/BI B PEIICHHA

47 HPPALOHANbHBIX YPaBHEHHI

48 PaBHOCHJIbHEIC TIEPEXO/Ib] B gememm
HppaLOHANBHBIX YpaBHEHHUIL

49 PaBHOCHJIbHEIC TIEPEXO/IbI B gememm
HppaLOHANBHBIX YpaBHEHHUIL
CoiicTBa u rpadHK KOpHA n-0#i CTENIEHH

50 KaK GyHKIHN OOpaTHOMH CTENESHH C
HATypalbHBIM TIOKA3aTENEM
CroiicTRa u rpad)HK KOpHA n-0if CTENEHU

51 KaK QyHKIHN OOpaTHO# CTemneH! ¢
HaTypaJbHBEIM [OKa3aTeNneM
KouTtponvsHas pabora: "CsoiicTea u rpaguk

52 KOpHs n-o# creneHu. MppauyoHaibHbie
ypaBHeHuA"

53 C{trenettb C palLOHAJILHBEIM MOKAa3aTeNieM 1
€& CBOMCTBa

54 CreneHb ¢ paHHOHAJIBHBIM TIOKA3aTENEeM H
€€ CBOHCTBA

55 C:mnet[b C PallMOHAJILHEIM MOKA3aTeNIeM U
€& CBOHCTBa

56 ITokazaTenbHad GpyHKIUA, €€ CBOICTBA U
rpaguk

57 Hcnons3oBanne rpa:l)mca GYHKUIHY A1
PEINCHNUs Y paBHEHHH

53 HcnonbsoBaHue rpadpHka GyHKIMH A1

pellleHus ypaBHEHUH




ITokasaTenbHble ypaBHeHHA. OCHOBHEIE

59 METOAB] PEIISHHA NIOKA3aTENbHBIX 1
ypaBHEHMIt
Iloka3sareneHpie ypaBHEIWA. OCHOBHbIE

60 METOAB] PEIISHHUA NOKA3ATENbHBIX 1
ypaBHEHHIt
ITokasaTenbHele ypaBHeHHA. OCHOBHEIE

61 METObI PEeIeHUs MOKa3aTeNNbHBIX 1
ypaBHEHHi1

2 KontponbHas pabora: "[lokasarenbHas !
¢yukms. [TokazatensHele ypaBHeIms”

63 Jlorapudm uncna. CsoiicTea torapupma 1

64 Jlorapu¢m uucna. CpoticTa norapudpma 1

65 Jlorapu¢m uucna. CpoticTa norapudpma 1

66 JecaTH4HbIE H HATYPaJIbLHEIE JTOrapHpMEL 1

67 JecaTuyrbie 0 HATYpaIbHbIE JOTapHG MBI 1

68 ITpeoGpazoBanue BhIpasKEHHI, CONEPKAMIX 1
norapudmel

69 ITpeobpa3oBauuie BeIpaskeHUE, COREPIKALIIX q
norapugMe!

70 IIpeoOpazoBanuie BEIPasKEHUIA, COREPKALIUX I
norapudMel

- Jlorapupmrieckas QyHKIHSA, €€ CBOHCTBA H 1
rpaduk

7 Jlorapudpmuueckas pyHKLHs, €€ CBOHCTBA U i
rpaguk

73 HcnonpsoBaHue rpadHka GyHKIUMH 11 {

pellleHUs ypaBHEHUH




HcnonesoBanue rpapuka QyHKImuU s

™ pelneHNA YpaBHCHHH
Jlorapupmiieckne ypapaemys. OCHOBHBIE

75 METOIBI PEIISHHS JIOrapuPMIHECKHX
ypaBHEHMIt
Jlorapupmuueckue ypasHeHusa. OCHOBHBI®

76 METOZIbI pellieHUs JIorapuPpMUIeCKHX
ypaBHEHHi1
Jlorapupmrieckne ypapHemys. OCHOBHBIE

77 METOIBI PEIISHHS JIOrapuGMIHECKHX
ypaBHEHHI

78 PaBHOCHIIbHBIE IEPEXOBI B PEIICHHA
JorapupMHYECKHX ypaBHeHHH

79 PaBHOCHJILHEIE NIEPEXOALI B PEIICHHH
norapapMHIeCKHuX ypaBHELH

80 KounTponrHas pabora: "Jlorapudmuueckas
¢ynkuua. Jlorapupmuueckue yparHeHus"

81 Cunyc, KOCHHYC, TAHN€HC H KOTaHI'€HC
YHCJIOBOTO apryMeHTa

22 CuHyC, KOCHHYC, TAHT€HC H KOTAHT'¢HC
YHCJIOBOrO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHTeHC
YHCJIOBOTO apryMeHTa

84 ApKCHHYC, apKKOCHHYC U apKTaHTeHC
YHCJIOBOTO apryMeHTa
TpuronoMerpuaecKkas OKpy>KHOCTD,

85 OTIpENeNeHHEe TPHTOHOMETPHIESCKIX

(yHKLHI 9HCIIOBOTO ApryMEeHTa




TpuroHoMeTpuueckas OKpy>KHOCTb,

86 OTIPEAENECHHE TPHTOHOMETPHIESCKIX 1
(YHKLHI 9HCIOBOTO apryMeHTa

87 OCHOBHBIE TPHTOHOMETpHIECKHE HOPMYNIBI 1

88 OCHOBHBIE TPHTOHOMETpUYECKHE (HOPMy JIBI 1

89 OCHOBHBIE TPHTOHOMETPUYECKHE (POPMy JIBI 1

90 OCHOBHBIE TPHIOHOMETpHIECKHE HOPMYNBI 1

o1 Hpeo6pa30:aa1me TPHTOHOMETPHIECKHX 1
BBIPaXCHHH

0 Hpeoﬁpaso:za}me TPUTOHOMETPUYECKHX i
BEIpXEHMH

93 HpeoGpaso?amae TPHTOHOMETPHIECKHX 1
BBIPaXXCHHH

04 Hpeo6pa3013a1-me TPHTOHOMETPHIECKHX I
BBEIpXEHMH

95 PemeHne TPHrOHOMETPHYECKHX YPABHEHHH 1

96 PelieHe TPUTOHOMETPUYECKUX Y PaBHEHUH 1

97 PelieHre TPUrOHOMETPUYECKUX Y PaBHEHUH 1

98 PemeHne TPHrOHOMETPHYECKUX YPABHEHHH 1

99 PemeHne TPHrOHOMETPHHYECKHX YPABHEHHH 1

100 PeliueHue TPUTOHOMETPHYECKUX Y paBHEHUH 1

101 PelieHue TPUrOHOMETPHYECKUX Y paBHEHUH 1
KonTtponbHas pabora:

102 "TpuroHOMeTpHYECKHE BHIPAXKSHHUS U 1
TPHUTOHOMETPHYSCKHE YpaBHEHUA"

103 ITocneaoBaTeNLHOCTH, CIIOCOORI 3aaHus I

nocaenoBaTeNsHocTelH. Meton




MaTeMaTHYeCKOH HHAYKIUU

MOHOTOHHDBIE H OIPAHHYIECHHBIS

104 nocnenopaTensrocTH. McTopua anamiza
GeCKOHETHO MaNbIX

105 Apudmerndeckad nporpeccus

106 I'eoMeTpuueckas nporpeccus

107 beckoHewHO yOBIBAIOIIANA MEOMETPHIECKAT
MpOTPECCHs

108 Cymma 6ecxone:mo yObIBaromei
FeOMEeTPHYECKOH MPOrpeccHu

109 JIuHeiiHbIHi U SKCIIOHEHIIHANBHBIN POCT.

Yucno e. PopMyia CIOKHBIX MPOLICHTOB

110

JInHeHHbIH 1 SKCIIOHSHITHANBHBIN POCT.
Yucno e. Popmyna CIOXKHBIX POLIEHTOB

111

Hcnonb30BaHue MPOrPeccHU I peLIeHusa
peanbHbIX 33134 MPUKJIAIHOTO XapaKTepa

112

KonTtpombHas pabora:
"TlocnenoBaTeIbHOCTH U Iporpeccun”

113

HenpepriBHbIE (PYHKIHHE H UX CBOHCTBA

114

Touka pa3priBa. ACHMITOTHI rpahUKOB
by HKI i

115

CpoiicTBa GyHKUHIH HENPEPHIBHBIX HA
OTpe3Ke

116

CroiicTBa (pyHKIMIT HETIPEPHIBHEIX HA
OTpesKe

117

Meron HHTEpBAJIOB [T peLIeHUS
HEPABEHCTB




118

Meron UHTEPBAJIOB [T peLICHUS
HEPABEHCTB

119

IIpumMeHeHne CBOHCTB HENPEPHIBHBIX
(byHKIHIH A0S pemeHns 3a0a4

ITpuMeHeHHe CBOHCTB HemnpephIBHLIX

120 .
(byHKIMI Qs peLueHud 3a0a4

121 IepBas u BTOpas NPOU3BOAHLIC PYHKIHH

122 Onpenenenne, reOMETPHIESCKHI CMBICI
MPOW3BOTHOH

123 Onpenenennf, ¢$u3nueckuit CMBICT
NPOU3BOJHOM

124 VpaBHeHHe KacaTeNbHOH K rpaduky
Gy HKLM

125 YpaBHeHHE KacaTenbHOM K rpaduky
by HKLM

126 ITpousBogHbIE SNIEMEHTAPHBIX (Y HKLHH

127 ITpou3BogHbIE SNIEMEHTAPHBIX (Y HKLHH

128 ITpou3BOnHASA CYMMBL, IPOU3BEACHMU,
YaCTHOTO M KOMIO3UIHH (byHKIMit

120 TTpou3BOaHAsA CYMMEL, IPOU3BEACHHA,
YaCTHOTO M KOMITO3ULHHU (by HKL{Mit

130 KonTtponbHas pabora: "[IponszsogHasn"

131 ITosropenue, 0600meHne, CHCTEMATH3ALMS
3HaHui: "YpaBHeHuA"

132 IToeropeHue, 0600IMEHHE, CHCTEMATH3aHUA
3HaHUi: "OyHKIUH"

133 ITosropenue, 0600meHne, CHCTEMATH3ALNS




3HaHuii: "OyHKIMU"

134 Hrorosas koHTponbHas pabora

135 Hrorosas koHTponbHasa paborta

IToeropenue, 06o0LeHe, CHCTEMATH3aLUA

136 3HaHuii: "QyHKIMU"

OBIIEE KOJIMYECTBO YACOB IIO IIPOTPAMME

136

11




11 KNIACC

Ne n/n

Tema ypoka

KoauuecTBo 4acos

Bcero

KonTpoabHbie
patoTn

IIpakTHYEeCKHE
patoTn

[TprMenenne MpoOW3BONHOM K
HCCHeNOBaHNIO QYHKLIHMI Ha
MOHOTOHHOCTD M 9KCTPEMYMBI

IIpuMeHeHUe MPOU3BOAHOM K
HCCNIEOBaHMIO (yHKLH Ha
MOHOTOHMOCTDb H 3KCTPEMyMEI

[TpumeneHne NPOU3BOOHOMN K
HCCIeNOBaHNIO GyHKIMI HA
MOHOTOHHOCTB H 9KCTPEMYMBI

IIpuMeHeHUe MPOU3BOAHOM K
HCCIeNOBaHNIO GYHKIMI HA
MOHOTOHHOCTD H 3KCTPEMYMBI

[TpumeneHne NPOU3BOOHOM K
HCCIenoBaHN0 GyHKIHI Ha
MOHOTOHHOCTD H 3KCTPEMYMBI

IIpumeHeHue MpOU3BOAHOM K
HCCNENOBaHMIO (PYHKLIMIA Ha
MOHOTOHHOCTb U SKCTPEMYMBI

Haxoxnenune Hanbonpiero u
HAMMEHBINEro 3HA9EHNsT HEMPEPBIBHOM
$yHKUHH HAa OTpe3Ke

HaxoxneHue HauOoILLIETO U
HAUMEHBLIErO 3HAUYEHUA HETPEPHIBHOM




¢yHKIMM Ha OTpe3Ke

Haxoxnenne HanGonpimeroe u
HAMMEHBINEro 3HA9E€HNST HEMPEPHIBHOM

$yHKUIHH Ha OTpe3Ke

10

Haxoxnesue HauOOIbLIEro U
HAUMEHBILETO 3HAYEHUA HEMPEPEIBHOM

¢yHKIMH Ha OTpe3Ke

11

Haxoxnenne HanOonpimeroe u
HAMMEHBIIEro 3HA9E€HNT HEMPEPHIBHOM

$yHKUIHH Ha OTpe3Ke

12

Haxoxnenne HanOonpmeroe u
HaHMEHbINEro 3Ha9eHNUA HeMPEPBIBHOM
¢yHKIMH Ha OTpeske

13

IIpuMeHeHUe MPOU3BOAHOM A
HAaXOXXIAECHHs HAUITY9IIErO PEIICHHS B
MIPHKJIAAHBIX 3a1a9aX

14

IIpuMeHeHuUe MPOU3BOAHOM AJIA
HaX0XKACHUS HAUTYULIErO pellleHus B
MPUKJIATHBIX 3a7a4ax

15

[TpuMenenne NpOU3BOIHOMN ML
OMpENeNeHHs CKOPOCTH H YCKOPEHHS
mporecca, 3aganHore gopmy o win
rpaduxoM

16

ITpumMeHeHue NpoOU3BOMHOM A
onpeeneHua CKOPOCTH H YCKOpeHUA
npouecca, 3aAaHHOro (popMyIoi Hiu
rpaguxom

17

Komnoszutmsa ¢pyHKIumit




18 Komnoszutmsa ¢pyHkimii

19 Kommosnmusn yHKmmif

20 l“eoue'rpmeafne oOpa3bl ypaBHEHHH Ha
KOOPAHHATHOH HJIOCKOCTH

51 l"eone'rpnqec:lfue obpasel ypaBHeHHIT Ha
KOOPAHHATHOH HWJIOCKOCTH

2 KonrponpHas pabora: "HccnenoBanne
$YHKUHI ¢ MOMOIIBIO MPOU3BOTHON"

23 [TepBooOpa3nas, OCHOBHOE CBOMCTBO
nepeoobpasHBIX

o4 ITepBooGpasHbIe HIeMEeHTapHBIX (YHKLHIA.
IpaBuia HaXOXKAEHHUA MEPBOOOPA3HBIX

25 [TepBooOpa3HbIE HTEMEHTAPHBIX (YHKLIHI.
[TpaBuiIa HAXOKAEHU MEPBOOOPAHBIX

26 Hurerpan. I'eoMeTpuueckuii CMBICT
HHTETpana

27 Bermcnenne onpenenérmtzro HHTETpana
no popmyne Herorona-JleiiGHua

0% Brruucnenue onpenenénm:ro HHTerpaja
no ¢opmyie HetoToHa-JleiibHuua

29 IpumeHeHUe HHTETPaa I HAXOKACHUA
wiomanei rwiockux Guryp

30 [IprMeHeHne HHTErpaNa A HaXOXKACHUSA
0OBEMOB MreOMETPHUIECKHX TEN

31 Ipumeps! petuenuii auddeperLranbHLIX
yPpaBHEHUIA

12 Ipumeps! petuenuii auddeperLranbHLIX

ypaBHEHUH




33

MareMaTHUeCKOE MOJETUPOBaHHE
PEaNbHBIX TIPOLIECCOB C MOMOIIBIO
nuddepeHIHaNbHBIX YPaBHEHHTH

34

KonrponpHas pabora: "IlepsoobpasHas n
HHTErpan”

33

TpuronoMerpuueckue QpyHKIHY, UX
cBoiicTBa U rpaduku

36

Tpuronomerpuueckne QyHKIHHA, HX
cBo#icTBa M TpadHKH

37

Tpuronomerpuueckne QyHKIHH, HX
cBo#icTBa U rpaduKH

38

TpuroHoMerpuyeckue QpyHKIHH, HX
CBOMCTBa U rpaduku

39

TpuroHoMeTpuyeckue QpyHKIHH, HX
CBOHCTBa U rpaduku

40

OT160p KOpHEit TPUrOHOMETPHUECKUX
YPaBHEHHI C MOMOIIBLIO
TPUIOHOMETPHYECKOM OKPYKHOCTH

41

OT16op KOpHE# TPHTOHOMETPHIECKHX
YPaBHEHHH ¢ MOMOLIBIO
TPUTOHOMETPHYIECKOH OKPY)XHOCTH

42

O160p KOpHEit TPUrOHOMETPHUECKHX
YPaBHEHUH C MOMOILBIO
TPUTOHOMETPHYECKOH OKPYKHOCTH

43

O160p KOpHeit TPUrOHOMETPHUECKHX
YPaBHEHHH ¢ TOMOIIBI)
TPHTOHOMETPHIECKOM OKPYXKHOCTH

Pemnenne TpHTOHOMETPHYECKHX




HEpaBeHCTB

Pemenne TpHTOHOMETPHYECKHX

45
HEPABEHCTB

46 Pemenye TpPUroOHOMETPHYESCKUX
HEPaBEeHCTB

47 Pemenue TpPUrOHOMETPHYECKUX
HEPaBEeHCTB
KonrponpHas pabora: "T'paduxn

48 TPUTOHOMETPHIECKHX QYHKLIHHI.
Tpuronomerpu4eckne HepapeHCTBA"

49 OcHOBHBIE METOBI PEIICHHA
MOKa3aTe/IbHbIX HEPABEHCTB

50 OcHOBHBIE METOBI PEIICHHA
MOKa3aTe/IbHbIX HEPABEHCTB

51 OcHOBHBIE METOBI PEIIeHHA
MOKAa3aTeNIbHbIX HEPABEHCTB

57 OCHOBHBIE METONBI PEISHHUS
MOKA3aTeNIBHBIX HEPaBEHCTB

53 OCHOBHBIE METONBI PEICHHUS
norapuMHYECKHX HEPABESHCTB

54 OCHOBHEIE METOMHI PELICHUS
norapudpMnueckux HepaBeHCTB

55 OCHOBHBIE METOBI PEMIEHUSA
norapu)MHYECKHX HEPABEHCTB

56 OCHOBHbBIE METOBI PEMIEHUSA
norapu)MHYECKHX HEPABEHCTB

57 OcCHOBHbBIE METOAbI pELICHHA

HppaLMOHANIbHBIX HEPABEHCTB




OcHOBHbBIE METOAbI pELICHHA

>8 HPpPALMOHANBHBIX HEPABEHCTB
59 OCHOBHbBIC METOZIBI PEMICHUA
HPPALMOHANIBHBIX HEPABEHCTB
60 OcHOBHBIE METOAbI pELIICHHSA
HPPALMOUANIbHBIX HEPABEHCTB
61 I'pa¢uueckue METOALL pemeima
HPPALMOHANBHBIX YPABHEHHH
2 I'paduaeckne MeTonbl pemeima
HPPALMOHANBHBIX YPABHEHHH
63 I'pa¢uueckue MeTOaLI peu‘l‘enm
MOKA3aTeNIbHLIX YpaBHEeHUil
64 I'pa¢uueckne METONLI peLlCHHS
MOKa3aTe/IbHbIX HEPABEHCTB
65 I'paduueckue METONLI peLLICHHS
norapupMITUeCKHX ypaBHEHHH
66 I'padmdeckne METOABI pemeHus
norapupMHYECKHX HEPABEHCTB
67 I'padryeckne MeTOOBI pemeHns
norapuMHYECKHX HEPABESHCTB
I'paduueckie METOMBI peLlICHHA
68 MOKa3aTeJIbHbIX U JOrapupMUUecKux
yPpaBHEHUiA
I'padudeckne METONbI pEMEHH
69 MOKA3aTENBHBIX U JIOrapupMHIeCKHX
YPaBHEHHH
70 I'padpuueckue MeTOBI peLICHUA

MOKAa3aTeNIbHbIX H JIOTaPUPMUUECKUX




HEpaBeHCTB

71

I'padyudeckne MeTOnbI pemeHus
TIOKA3aTENBHBIX U JIOrapuMUIeCKHX
HEPABEHCTB

72

KonrponbHas pabora: "HppauuoHaibHbIe,
NOKa3aTeNbHEIe U TorapudpMuyeckue
HepaBeHCTBa"

73

Kommnekcueie yncna. Anrebpandeckas u
TPUTOHOMETpHIECKasA GOPMBI 3aITHCH
KOMIUIEKCHOIO 4HCIa

74

Kommnekcueie yncna. Anrebpamdeckas u
TPHTOHOMETpHIECKas POPMBI 3aITHCH
KOMILIEKCHOIO YHCIa

75

ApudpMernyeckue onepaLuu ¢
KOMIDICKCHBIMH 9HCIIaMH

76

ApudpMernyeckue onepaLuu ¢
KOMILIEKCHBIMH YHCIaMU

77

H3o0paxceHre KOMILUIEKCHBIX YHCEN Ha
KOOPAMHATHOH IUIOCKOCTH

78

H306pakeHne KOMILIEKCHBIX YHCET HA
KOOPAMHATHOH TJIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii creneHu
M3 KOMILUIEKCHOTO YUCIa

80

®opmyna Myaspa. KopHu n-oii creneHu
M3 KOMILUIEKCHOTO YUCIa

81

[TpuMeHeHne KOMITJIEKCHBIX YHCEN I
pemeHnst QU3HIECKHX H NSOMETPHIECKHX
3ama4




KonrponsHas pabora: "KoMinekcHele

82 "
qucna

83 HatypanbHble 1 niexbie 9ucia

84 HatypanbHbie ¥ LieJibie YucIa

85 IIpuMeHeHue MPU3HAKOB ACTMMOCTH
LIEJIbIX YHCEIT

36 [IprMenenne MpU3HAKOB ACITHMOCTH
LENBIX YHCEN

87 [IprMenenne MpU3HAKOB ACITHMOCTH
neneix yuces: HOA u HOK

83 IIpuMeHeHHe NPU3HAKOB ACTUMOCTH
nenbx yucen: HOJ u HOK

29 [IpumeHeHHe NPHU3HAKOB AEITHMOCTH
LENBIX YHCEI: OCTATKH TI0 MOAY IO

90 IIpuMeHeHUe NPU3HAKOB ACTUMOCTH
LENBIX YHCEI: OCTATKHU TI0 MOAY IO
[IpuMeHeHne NPHU3HAKOB JEITHMOCTH

91 LENBIX YHCEI. anropuT™ EBximna mns
pemeHns 3a7ad B LISJIBIX YHCIaX

0 KOH’I‘[:OJIbHaﬂ pabora: "Teopus nenbx
yucen
CucreMa 1 COBOKYITHOCTH YPaBHEHHIA.

93 PaBHOCHNIBHBIC CHCTEMBI H CHCTEMBI-
CNEACTBUA
CucreMa H COBOKYITHOCTH YPaBHEHHIA.

94 PaBHOCHNIBHBIE CHCTEMBI H CHCTEMBI-
CNIeACTBUA

95 OCHOBHBIE METO/TbI PELIICHHS CHCTEM U




COBOKYITHOCTEH pallHOHAJILHBIX
ypaBHEHHH

96

OCHOBHbIE METOIBI PEMICHHS CHCTEM H
COBOKYTIHOCTEH HPPaLlIMOHANbHBIX
YPaBHEHHH

97

OCHOBHBIE METO/IBI PELIIEHHS CHCTEM U
COBOKYITHOCTEH MOKa3aTeNIbHLIX
ypaBHeHUiA

98

OCHOBHDIE METObI PEMICHHS CHCTEM H
COBOKYTIHOCTEH MOKa3aTeNbHBIX
YPaBHEHHH

99

OCHOBHBIC METOABI PEIECHHSA CHCTEM H
COBOKYITHOCTe#! JIorapH(pMHUUECKHX
yPpaBHEHUiA

100

OCHOBHBIE€ METOABI PEIIECHHS CHCTEM H
COBOKYMHOCTE#H MorapuMuaecKkux
ypaBHEHHUH

101

IIpuMeHeHHe CHCTEM K PELIEHHIO
MaTeMaTHYECKHX 3a/1a4 U 33134 U3
pa3nuyHbIX 0bacTeii Hayku U peasbHOH
XKH3HU, HHTEPIIPETalis IOMyYeHHbIX
Pe3yJILTaTOB

102

IIprMeHeHne CHCTEM K PEISHHIO
MaTEeMaTHIECKHX 3aa4 U 3a7a9 U3
pa3nm9HbIX obnacreii HAyKH U peanbHOM

>KM3HH, HHTEPNPETALMA N0y IeHHBIX
pe3yJIbTaToB

103

IIpuMeHeHUe HEPABEHCTB K PELICHUIO




MATEMAaTHYECKHUX 33/1a4 U 3a1a4 U3
pa3mgHbIX obnacreif HayKH W peanbHOM

KM3HA, HHTEPNPETALHA N0y 9eHHBIX
pe3yJIbTaToB

KonrponpHas pabora: "Cucremsl
panmHOHANBHBIX, HPPALMOHATBHBIX

104
NOKa3aTeNbHEIX U JOrapupMUUECKHUX
ypaBHeHui"

105 PanuoHaNbHEIE YPaBHEHHS ¢ TapaMeTpaMu

106 PanpoHanbHbIE HEPABEHCTBA C
TapaMeTpaMu

107 PamonanbHbIE CHCTEMBI C IApPaMETPaMu

108 HppauuoHaibHbIe ypaBHEHUS,
HEpPAaBEHCTBa C MapaMeTpaMHu

109 HppanmoHaibHble CHCTEMBI C

napaMeTpaMu

110

IMokasaTe/bHbIC YpaBHEHHA, HEPABEHCTBA
C napameTpamu

111

T[TokasaTenbHbIE CHCTEMBI C IAPAMETPAMHE

112

JlorapudMirdeckue ypaBHEHH,
HEPaBEeHCTBA C MapaMeTpaMH

113

JlorapupMuuecKHe CUCTEMBI C
napaMeTpamMu

114

TpuronoMeTpu4YecKne YpaBHEHHA C
TapaMeTpaMHu

115

TpuUroHOMETPHYECKHE HEPABEHCTBA C
napaMeTpaMu

116

TpUroHOMeTpUYECKHE CHCTEMBI C




napaMeTpamu

117

[TocTpoeHNE U HCCNEAOBaHNE
MaTEMAaTHIECKHX MOZENEH PeasIbHBIX
CHTYalMii ¢ TOMOMbIO YPaBHEHMI €
TapaMeTpaMHu

118

ITocTpoeuue U HCCIETOBaAHUE
MaTeMAaTHYECKUX MOJeNeH pealbHbIX
CUTYalMil C TOMOLIBIO CHCTEM YPaBHEHHH
¢ mapaMeTpaMu

119

[TocTpoenne u nccaenoBaHne
MaTEMATHIECKHX MOZENEH PEAJIbHBIX
CHTYaIMif ¢ TOMOIIBIO CHCTEM YPaBHEHHH
¢ TIapaMeTpaMu

KoHntponbHas pabora: "3anauu ¢

120 "
napaMeTrpaMu

121 [MosropeHue, 0600meHn e,
CHCTEMATH3aLMA 3HaHUH: "YpaBHEeHUT"

122 IorTopenue, obobmeHue,
cHCTeMaTH3aluA 3HaHUi: "YpaBHeHua"
[Tosropenue, obolimenne,

123 CHCTEMATH3ALMA 3HAHHUM: "YPpaBHEHHA.
Cucrems! ypaBHeHHH"

124 [ToeTopenne, cbo0meHne,
cucremaTu3auus 3HaHui: "Hepapencraa"

125 IToeTOpeHue, obodmeHue,
cucremaTu3auus 3HaHui: "HepaBeHcrsa"

126 [ToeTopenne, cbo0meHne,

cucTeMaTH3anys 3HaHuk: "Hepapencrea"




IToropeHue, obodumeHue,

127 cucTeMaTn3amys 3HaHuk: "[Ipon3sogHas u 1
©& npuMeHeHne"
[ToeTopenne, cbo0meHNe,
128 cucTeMaTn3amys 3HaHuH: "[Ipon3BomHas n 1
©& npuMeHeHne"
ITorOpeHue, obodeHue,
129 cucTeMaTu3auus sHaHuii: "TIpousBogHad u 1
eé npuMeHeHue"
[Tosropenue, obo0meHwe,
130 cucremaTnsaums sHanui: "MHTerpan u ero 1
npruMeHeHne"
131 IorTropenue, obobmeHue, 1
cucTeMaTH3alyA 3HaHUH: "@yHKIUH"
132 [TosropeHue, 0600meHNE, 1
CHCTeMaTH3aLMA 3HaHuH: "PyHKINH"
133 ITorTropenue, obobmeHue, 1
cucTeMaTH3alud 3HaHUH: "@yHKIUKH"
134 HToroBas KOHTpoOJibHAA paboTa 1 1
135 Hroropas KOHTpONbHAsA pabora 1 1
136 IToBTOpeHue, oﬁoﬁmemule, 1
cHCTeMaTH3aluA 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBABATEJ/IBHBIE YYEBHBIE MATEPHAJIBI IS YYEHUKA

» Maremarnka. Anre0pa 1 HaYaja MaTeMaTHYeCcKoro asammsa, 10 knacc/
Mepsnak A.T'., Homuporckuii [I.A., ITomakoe B.M.; nox penaxiueit
[Tomonsckoro B.E., O6mmecTBO ¢ OrpaHH4EHHOI OTBETCTBEHHOCTHIO
Wznarensckuii nentp «BEHTAHA-T'PA®»; AximnoHepHOE 00IIECTBO
«HW3parensctBo «IIpocemenney

* Maremaruka. AnreGpa M Hayajia MaTeMaTHYECKOTO aHallu3a, 11 kimacc/
Mepsnak A.T'., Homuposckuii [I.A., ITomakos B.M.; nox penaxiueit
IMomomeckoro B.E., O0mecTBO ¢ OTpaHAYCHHON OTBETCTBCHHOCTHIO
Wanarensckmii ueATp «BEHTAHA-TPA®Y; AKUHOHEPHOE O0MECTBO

«H3parenscTBO «IIpocBemeHue»

METOAUYECKHWE MATEPHAJIBI IVIS1 YUUTEJIA

Maremaruka: anreOpa M Hagajia MaTeMaTHIECKOTO aHallu3a, reoMeTpHs. Anrebpa
H HAYaJIa MaTeMAaTHIeCKoro anammsa, 10 xnace/ Hukoneckmii C M., IToTramos
MK., Pemeraukos H.H. u apyrue, AkupoaepHOe 00mecTBo «M3aarenscTBo
«IIpocBemeHHE

Maremarnaka; anredpa 1 HA4aJla MATEMATHIECKOTO AHANTN3A, TEOMETPHAL.

Anrebpa B Ha9ana MaTeMaTAYeCKOro anami3a, 11 knace/ Hukomeckuii C.M.,



[MoranoB M.K., PemerankoB H.H. u apyrue, AKmuoHepHOE 00mMECTBO

«H3narenscTBo «IIpocBemeHHe»

INAPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCHI H PECYPCBI CETH

HHTEPHET

POIII, Bubmuoteka IIOK: https://urok.apkpro.ru/
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