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IMNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpPYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOopas (OpMyIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHON JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEJHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEeMaTHYEeCKOro aHallu3a pa3BHUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHS ¢ TIOMOIIBIO MHIAYKLIHUH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone uzyuenus yueGHOro kypca «Anredbpa M Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00y4YaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
UHTEPHpPETalluid  TOJYYCHHBIX  pElIeHWH, 3HaKOMSATCS ¢  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTH4eCKOTro
aHaJIn3a JIEKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBbHO-METOAUYECKUE TuHUMU: «Yucna
U BbIUMCIIEHU», «DyHKINU U rpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauana



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKUE JIMHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Ooiee
IMIMPOKUM MATEMAaTHYSCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOMTh MATEMaTHYECKYI0 MOJENb pealbHON
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHBIE TIPYU U3YYCHUU y4eOHOTO Kypca, IS
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o0ero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIONIMX B CEOS MCIOJIb30BAHUE PA3IMYHBIX
dbopMm 3amucu YHWCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHWBATh YWCJIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJeHHE Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHHE KOPHSA HATypaJbHOM CTENEHH Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocnenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iMYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUN MOJIEJICH PEalbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pe3ynpTaTe OOYyYalOIIUECs OBJAJCBAIOT PA3IMYHBIMU METOJAAMU  PEIICHHS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKalmx mapameTphl. [lodydeHHBIE YMEHHS IIMPOKO HCIOJB3YIOTCS MPH



UCCIeNOBaHNH (DYHKIMA C TIOMOIIBI0 TTPOU3BOAHON, TPHU PEIICHUH MPUKIIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJEHHE HaWOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copep:karenbHas IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacdy€Thl MO  ¢opMysnaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAKEHUIA,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npeiaraet 3(P@QEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToauueckass JUHUS «DyHKIMH U TpaQuKU» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIIUU NIl pelIeHus 3a7a4 U3 APYruX yueOHBIX
MPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAaK C MATEMATUYECKUM AHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTUYECKOU, Tpaduueckoi u cioBecHoil. Ero msyuenwue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

ConepxartenbHas nuHusl «Havaia mMareMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIHIMPUTH KPYT KaK MaTeMaTHYECKHX, TaK W MPUKIATHBIX 3a/aad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLIMMA, OMpEeAeNsaTh HMX HauOONbIIME W HAUMEHbIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (PUryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHUsl TmpolieccoB. JlaHHasi coaep:kaTeiabHasi JMHUSA OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOJWTh HAWIY4YIIEE pPEUIEHWE B TMPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHY€CKOrO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMABHO-JIOTHYECKOTO |
KPEaTUBHOTO MBITIUICHHS, (POPMUPOBAHUIO YMEHUW pPACIO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €0 JJisi BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Aapodu. [lpumeHenue apoOedt U MPOLEHTOB JIs
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTENLHOTO YHUCNa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHUS, TIPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHMSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[TpeoOpa3zoBaHus YNCITOBBIX BBIPAKEHUMN, COJIEPIKAIIMNX CTEIIEHN U KOPHH.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TreoMETPUYECKUN CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkius, crnocodbl 3agaHus (QyHkuu. B3anMHO o0O0patHble (QYyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢byskuun. IIpoMexyTkn MOHOTOHHOCTM (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHas GyHKIMS ¢ HATypaldbHBIM U LI€JIBIM TOoKa3zareneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs ITOCJICAOBATEIbLHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpeppiBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHUMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuil CMBICIT MPOU3BOIHON. YpaBHEHHE KacaTeNbHOU K rpauKy (pyHKIUU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. AnreOpandeckas U TPUTOHOMETpUYECKas (OpPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PElIeHHs] (PU3HMUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PelieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(IMUUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OINpPEAENICHHs CKOPOCTM M YCKOPEHHs MHpouecca,
3aJIaHHOTO (HOPMYITOH MU TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHre uHTErpajna ajs HaXOXKJIEHUS IUIOIIAeHl IMIockuX ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOro  OO0IIecTBa,  MPEJACTABICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrHX HayKaX, TEXHOJOTrusx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUNW HAyKu U JEATEJbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/IOPOBbIO (3I0pOBOE THTAaHHE, COAAHCUPOBAHHBIN PEXUM 3aHATUN U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pa3muuHbIM  cdepaMm  MPOdECCHOHAIIBHOW — JIESITEIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOATBHOTO XapaKTepa dKOJOTUIECKUX MPOOIeM, OpHUECHTAIIHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTYpOM KakK CpEJCTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckme geicTBUs:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHYS U CPAaBHEHMSI, KPUTEPHUH MTPOBOAMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPXKIACHUSX, Mpejiarath KPUTEPUHU IJIs
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh ApPTYMEHTAITUIO, IIPUBOIUTEH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIMPOBATH OOOOIIEHHS M BBIBOJBI MO PE3YJbTaTaMm
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnpopmanmueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (PopMmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY O00CYX1aeMOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]a4H,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH/[Ibl, OLICHHBAThH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEAMETHBIC PE3yJIbTaThl TIO OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUMOHATBHOE YHCIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH MMOHATUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATUAMH: APKCUHYC, aPKKOCUHYC M apKTAHI'€HC YHCIIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJieHe MHOTOWIEHa Ha MHOTOYJIEH ¢ OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEIEIUTENN JUIsl PELIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOpHSIMHU [IJIsi MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMNEpUPOBATh MOHATUSAMU: HppAIMOHAIbHBIC, MOKa3aTeJIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPHUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allllapara anreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (PyHKIMM OOpaTHOM CTENEeHu C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpaduKH, HCIOJIB30BATh MX TpaQUKHA IJIs PEIICHHS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lad U3 APYruX y4eOHBIX MPEIMETOB U pealbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi T€OMETpUYECKas IPOTrpeccusi, TMHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC IOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIHLHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOIHO OMNEpUpOBaTh TMOHSATUSIMHU: HATypalbHOE U LEJO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUYECKOM (hopMe, BBINOJIHATh apu(PMETHUECKHUE OlEepallMi C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpPHEM TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMbI MO YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOMCTB KOMIO3UITMHU ABYX (DYHKIIHIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

MCITOJIB30BATh MPOU3BOIHYIO JIJISI UCCIICOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmysne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 0
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 0
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHble 10 1 0
ypaBHEHHUS
J .
5 orapumudeckas GyHKIUs 18 1 1
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 9 0
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 3




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
Kontpoabusie IlpakTuueckue
n/n MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoTshI padoThI
pecypchl
" .
1 CCJ'IG,Z[OBaHI:Ie (GYHKIHI C TTOMOIIIBEO 99 1 5
MIPOU3BO/IHOM
2 [lepBooOpazHas 1 UHTETPAT 12 1 0
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1 0
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1 0
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie ncia 10 0
HatypanbHble u 1iesnbie uncna 10 1
CucTeMBbl palrioHATBHBIX, HPPANUOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1 0
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1 0
9 HOBTOPGHI/IG, 0000I11IeHNEe, CHCTEMATH3AINS 16 5 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounuectBo yacos
Ne ni/m Tema ypoka B KonTpoJbHbIe IIpakTuyeckue
cero padoThI padoTsbI

1 [[MHOXeCTBO, Onepalii HaJl MHOKECTBAMHU 1 0 0
U UX CBOMCTBa

2 Huarpammsl Ditniepa-Benna 1 0 0

3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1 0 0
amnmapara JJis peleHus 3aaa4
Panmonaneueie yncia. OOBIKHOBEHHBIC U

4 JECATUYHBIC IPOOH, MPOIICHTHI, 1 0 0
0OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH
Pannonanbueie yncna. OObIKHOBEHHBIE U

5 JECATHUYHBIE TPOOH, MIPOLICHTHI, 1 0 0
OECKOHEUYHBIE MTEPUONMUECKUE TPOOH

6 [Tpumenenue apobeli u MPOIEHTOB AJIs 1 0 0
pelIeHs TPUKIaJHbIX 3a7a4

; [Tpumenenue npoOeii ¥ MPOLIEHTOB IS 1 0 0
pelieHus MPUKIAIHBIX 3324

8 [ericrBuTenbHble yncia. PanmonanbHble U 1 0 0
HPpAIMOHATILHBIE YHCIIa

9 ApudmeTrndeckue oneparuu C 1 0 0
JEMCTBUTENbHBIMU YU CIIAMU
Mopynpe JeNCTBUTEIBHOTO YHCIIA U €r0

10 . 1 0 0
CBOMCTBa

11 [TpuGnuxEHHbBIE BHIYNCIECHUS, TPaBHUIIa 1 0 0




OKpYTJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BRIYUCICHUN

12

13

14

OcHOBHBIE MCTOJbI pCIICHHUA LCIIbIX U
JIpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OcCHOBHBIE METO/IbI PELICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOro4lIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

17

MHOTO04JICHBI ¢ TeIBIMEA KO3 QHUITHeHTaAMHU.
Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUN

18

19

20

21

Pemenne cucreM TMHENHBIX YpaBHEHUI

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €TI0 3HAYECHUS

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIUMCJICHHE €TI0 3HAUCHHUS

[IpumMenenue onpeaenuTens AJisd pelieHus
CHCTEMBI JINHENHBIX YPAaBHEHUN

22

Pemenne OPUKIAAHBIX 3a1a4 ¢ ITIOMOIIBIO




CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23

24

Penienne nmpukinagHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

KoHntpoinbhas padota: "PanronanbHbie

ypaBHEHHUA U HepaBeHCTBA. CHcTeMBI
JIMHEUHBIX YpaBHEHUN"

25

OyHKIWMS, CITOCOOBI 3a1aHUs () YHKITUH.
B3aumuo oGparHbie ¢pyHkimu. Kommosunms

byHKIMi

26

27

28

I'paduk dpyHkumu. DnemeHTapHbIe
npeoOpa3oBanus rpapukoB GyHKIHUN

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHud ¢pynkuuu. Hynu ¢yHkmm.
[IpomexxyTKH 3HAaK MOCTOSTHCTBA

YérHble U HEUETHBIE (PYHKIINU.
[Tepuoanueckue pyakiuu. [IpomexyTku
MOHOTOHHOCTH (pYHKIIHH

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubomnsiiee 1 HanMeHbIIIee 3HAYCHUE
(GYHKIINHM Ha IPOMEKYTKE

30

31

32

Jluneiinas, kBajpaTuuHas U 1poOHO-
TuHeHas GyHKuun

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITHX (PYHKLIUH
DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPUKOB ITHX PYHKLIUH

33

CreneHs c 1eIbIM IT0Ka3areiaeM. buaom
Hrrotona




34

CrerneHs c LETBIM TTI0Ka3areaeM. buaom
Hrrotona

35

36

37

Crenennast GyHKIHUS C HATYPAJIbHBIM H
LleJIbIM ITOKa3areseM. E€ cBoiicTBa 1
rpaduk

Kontponbhas pabora: "CreneHHas
dbynaknus. E€ colicTtBa u rpadguk”

Apudmerndeckuii KOpeHb HATypaIbHOMN
CTETEeHH U ero CBOMCTBA

38

39

40

Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOKMCTBA
[TpeoOpa3oBaHus UUCIOBBIX BBIPAKEHUH,
COJIEpKalIiX CTEIICHU U KOPHU
[Ipeo6pa3oBaHusl YUCIOBBIX BbIPAXKEHUH,
COJIepKaliX CTENICHU U KOPHU

41

42

43

[IpeobpazoBaHus YHCIOBBIX BBIPAKECHUH,
COAEpKAIIMX CTENIEHU U KOPHU

Wppaunonansubie ypaBHeHHs. OCHOBHBIE
METO/IbI PELIEHUS UPPALUOHAIBHBIX
ypaBHEHUH

HppanuonaneHble ypaBHeHUs. OCHOBHBIE

METO/BI PEIICHUS UPPALMOHAIBHBIX
yYpaBHEHUN

44

UppanmonansHble ypaBHeHUs. OCHOBHbBIE
METO/1bI PEIICHHS UPPALOHATBHBIX
yYpaBHEHUN

45

PaBHOCHIIBHBIE ITEPEXO/IBI B PEIEHUN
MPPALMOHAIBHBIX YPABHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 UPPALMOHAIIBHBIX YPABHECHUN

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATIbHBIX YPABHEHUM

48 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
UPPALMOHAIIBHBIX YPABHECHUN
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

49 KakK (PyHKIIMM OOpPaTHOU CTEIEeHHU C
HaTypaJIbHBIM I10Ka3aTeIeM
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeseM
KonTponbnas pabora: "CoiicTBa u rpaduk

o1 KOpHs N-oi creneHu. MppanroHanbHbIe
ypaBHeHUA"

59 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNEeM U
e€ CBOICTBA

53 CreneHsb ¢ palliOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CreneHsp ¢ pallMOHATIBHBIM [10Ka3aTeIeM U
€€ CBOICTBA

55 [Toka3zarenbHas (GyHKIMSA, €€ CBOWCTBA U
rpadux

56 Hcnonk3oBanue rpadpuka QyHKIUN A5
peueHus: ypaBHEHU I

57 Hcnonb3oBanue rpaduxa QyHKIMM 15
peueHusl ypaBHEHU I

58 [loka3arenbHble ypaBHEeHUs1. OCHOBHBIE




MCTO/JbI pCHICHUA ITOKA3aTCIIbHBIX

ypaBHEHUH
[loka3arenbHble ypaBHeHUs. OCHOBHbBIE

59 METO/IBI pEIIEHUS MTOKA3aTEIbHBIX 1 0 0
ypaBHEHUI
[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE

60 METO/Ibl PEIICHUsI TOKA3aTeIbHbIX 1 0 0
ypaBHEHUI

61 KoHntpoinbhas padora: "[lokazaTenpHas 1 1 0
¢byuknus. [TokasarensHble ypaBHeHUA"

62 Jlorapudwm yucia. CBoiicTBa orapugma 1 0 0

63 Jlorapudwm yucna. CoiicTa norapudpma 1 0 0

64 Jlorapudwm yucia. CBoiicTBa orapugma 1 0 0

65 JecsaTuunble U HATypallbHbIE TOTapU(PMBI 1 0 0

66 JlecaTHYHBIE U HATYypaAJIbHBIC JTOTapH(PMBI 1 0 0

67 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX 1 0 0
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1 0 0
J0rapupmbl

69 [IpeoOpazoBanne BRIpAKEHHIA, COACPIKALIIX 1 0 0
aorapudmsl

70 Jlorapugmuueckas pyHKIuUs, €€ CBONCTBA U 1 0 0
rpaduk

71 Jlorapugmuueckas pyHKIus, € CBOUCTBA U 1 0 0
rpadux

79 Hcnons3oBanue rpadpuka QyHKIUN AJIs 1 0 0

peueHusl ypaBHEHU I




73

Hcnonp3oBanue rpaduka GyHKIuu 115
pelieHusl ypaBHEHUM

74

75

76

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
METOBI peIIeHUs Torapu(HPMUIECKUX
ypaBHEHUI

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/IbI PeIIeHUs JTOrapuGMUIECKUX
ypaBHEHUI

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

METO/bI pelIeHus JJorapu(PMUIECKUX
YpaBHEHUN

77

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
Jorapu(pMHUUECKUX ypaBHEHHMA

78

79

PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
JOTapu(PMHUECKUX yPaBHEHUI

Konrtponsnas pabora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80

CuHyc, KOCUHYC, TAHT'€HC U KOTaHI€HC
YHUCJIOBOTO apryMEHTa

81

82

CuHyc, KOCUHYC, TAHT'€HC U KOTaHI€HC
YHCIIOBOTO apryMeHTa

ApKcUHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa

83

ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YUCJIOBOTO ApryMEHTa

84

Tpuronomerpuueckas OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPUUECKHUX
(GyHKIMI YHCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPHUECKUX 1 0 1
(GYHKIMIA 9UCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1 0 0
87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1 0 0
88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1 0 0
89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1 0 0
[IpeobpazoBanne TPUTOHOMETPUUECKUX
90 N 1 0 0
BBIpKEHU I
[IpeoOpa3oBaHye TPUTOHOMETPUIECKUX
91 . 1 0 0
BBIpKEHU I
[IpeoOpa3oBaHye TPUTOHOMETPUIECKUX
92 . 1 0 0
BBIPAKCHU I
[IpeobpazoBanmne TPUTOHOMETPUUECKUX
93 N 1 0 0
BBIpKEHU I
94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1 0 0
95 Pemenune TpuroHoOMeTpUYECKUX ypaBHEHUI 1 0 0
96 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHUI 1 0 0
97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1 0 0
98 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHUI 1 0 0
99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1 0 0
100 Pemenne TpuroHoMeTpuUECcKUX ypaBHEHUI 1 0 0
KonTtponbHas pabora:
101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1 1 0
TPUTOHOMETPHUUYECKUE YpaBHEHHS"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS
102 i 1 0 0

nocJieroBaTreabHOCTEN. MeTo




MaTeMaTUYECKON MHIYKLINU

103

104

MOHOTOHHBIC M OTpaHUYCHHBIC
MoCIieI0BaTeNbHOCTH. VicTopus aHanmn3a
OECKOHEUYHO MAaJIbIX

Apudmerndeckas nmporpeccus

105

106

107

I'eomeTrpuueckas nporpeccust

beckoneuHo yObIBaromas reoMeTpuiecKast
nporpeccus

CymMma 0ecKOHEYHO yObIBarolIei
reOMETPUYECKON IPOrPECcCUu

108

109

110

JIMHENHBIN ¥ SKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB
JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucino e. Dopmyna clI0KHBIX IPOLEHTOB
Hcnons3oBanue nporpeccuu st peiieHust
peanbHBIX 33/1a4 MPUKIAJHOIO XapaKTepa

111

112

KonTponbHnas padora:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

HenpepbiBHbIE QYHKIINU U UX CBOICTBA

113

Touka pa3pbiBa. ACUMNITOTHI IpaUKOB
byHKIMMA

114

115

CpoiicTBa (hyHKIMH HENPEPHIBHBIX Ha
OTpe3Ke
CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

116

MeTto1 UHTEPBAJIOB ISl PEIICHUS
HEpPaBEHCTB




MGTOI[ HUHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 MeTtoa UHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 [lepBas u BTOpast npou3BOIHBIC GYHKIIUU

122 OnpezneneHue, reoMETPUYECKUH CMBICIT
MIPOU3BOIHOM

123 Onpenenenne, GU3HYECKUN CMBICIT
MIPOU3BOIHOMN

124 YpaBHeHUEe KacaTelIbHOU K rpauKy
GyHKITUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIUN

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (HYHKIIUN

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI

128 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKIIHA

129 [Tpou3BoiHAs CyMMBI, TPOU3BECHHUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs




3HaHui: "YpaBHeHus"

133 HOBToPe'I'{I/Ie, 06061_'1‘16HI/IG, CHCTEMAaTH3alHs 1 0
3HaHuil: "OyHKIUU

134 HroroBast koHTpoIbHAs paboTa

135 Hrorosast KoHTpoOJIbHAS paboTa

136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AINS 1 0
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acos

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTsbI

[IpuMeHeHne nNpou3BOIHON K
UCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[TpumeHeHne NpoOnu3BOJHON K

UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K

UCCcleIoBaHMI0 (PYHKIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON K
MCCIIeI0BaHMIO (QDYHKIIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI
Haxoxnenne HanOobIIero u
HAaUMEHBIIIETO 3HAUEHUS HENPEPBIBHOMN
(GyHKLIUHU Ha OTpe3Ke

Haxoxnenne HanOobIIero u
HAauMEHBIIIETO 3HAUEHUS HENPEPBIBHOMN




(byHKIMU HAa OTpe3Ke

10

11

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOM
(byHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIbIIEro U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMMA HAa OTPE3Ke

Haxoxnenne HanOOJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS HENPEPHIBHON
GyHKIINN Ha OTpe3Ke

12

Haxoxnenne HanOompIIero u
HAaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
GyHKIINN Ha OTpe3Ke

13

14

15

16

[IpuMeHeHne pon3BOIHOM s
HaXO0X/ICHUS HAaWIY4IlIero peleHus B
MPUKIAIHBIX 3a7a4ax

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWITy4lIEro pelueHus B
MPUKJIAAHBIX 3a7a4ax

IIprMmeneHre nporu3BOIHOMN ISt
ONIPENEIIEHUS CKOPOCTU U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMyIoi Ul
rpaduKom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyYIIoN WK
rpadpukom

17

Kommozurust ¢hyHKImiz




18

Komnosunus ¢pyHkuumit

19

20

Kommo3zurust ¢hyHKImii

I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPJIMHATHOM MJI0CKOCTH

21

22

23

I'eomeTrpuueckue oOpa3sl ypaBHEHHIA Ha
KOOPAMHATHOW IIOCKOCTH

KoHntposnbnas padora: "UccinenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"
[lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOpa3HBIX

24

25

26

[lepBooOpa3HbIe AIeMEHTAPHBIX (PYHKITHIA.
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX

[TepBooOpazHble NIeMEHTAPHBIX (QYHKIIMH.
[TpaBuia HaX0XXJIEHUSI IEPBOOOPA3HBIX
HNuterpai. I'eoMmeTpuyeckuii CMbICIT
UHTErpaja

27

28

Brruucnenue onpenenéHHoro HHTerpana
no popmyne HeroTona-JlelioHuma
Brruncnenue onpeaenéHHOro HHTErpaia
no popmyne Herotona-JleliOHua

29

[Ipumenenne naTerpana s HaxoXACHUS
IoIaAeH IoCKuX GUryp

30

31

[IprMeHeHne uHTerpana i HaXOXKACHUS
00BEMOB reOMETPUYECKHUX TeI

[Tpumeps! pemenuit uddepeHaITbHbIX
YpaBHEHUU

32

[Tpumeps pemieHuit AudpepeHnnaIbHbIX
ypaBHEHUU




33

MaremaTrnueckoe MOAECIUPOBAHUE
pEaIbHBIX MPOIIECCOB C TOMOIIBIO
nuddepeHIaTbHBIX YPaBHEHUH

34

35

36

Kontponsnas padora: "[leppooOpasznas u
uHTerpan”

Tpuronomerpuyueckue GYHKIHH, HX
CBOMCTBa U rpaduKu

Tpuronomerpuueckue GyHKIMH, UX
CBOIicTBa U rpaduKu

37

38

39

Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GYHKIHH, HX
CBOMCTBa U rpaduKu
Tpuronomerpudeckne GyHKINHU, HX
CBOMCTBa U rpaduKu

40

41

42

43

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPHUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44

Pemienne TpuroHOMeTpUYECKUX




HEPABEHCTB

45

46

Pemenuie TpUroHOMeTpHUUECKUX
HEPaBEHCTB

Pemenuie TpUroHOMeTpHUUECKUX
HEPABEHCTB

47

Pewienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

48

49

KoHntponbHas pabora: "I 'paduku
TPUTOHOMETPHUCCKHUX (PYHKITHA.

Tpuronomerpuyeckue HepaBeHcTBA"

OCHOBHBIE MCTOJbI PCHICHUA
IMOKa3aTCJIbHbIX HCPABCHCTB

50

OCHOBHBIC MCTOJBbI pCHICHUA
IMMOKAa3aTCJIbHBIX HEPABCHCTB

51

52

OCHOBHBIC MCTOJbI pCHICHUA
MMOKa3aTCJIbHBIX HCPABCHCTB

OcHOBHBIE MCTObI pCHICHUSA
MMOKa3aTCIIbHbIX HECPABCHCTB

53

OCHOBHBIE METO/IbI pEIICHUS
norapu(pMUUECKIX HEPABEHCTB

54

55

OCHOBHBIE METO/IbI PELICHUS
norapu(pMUUECKIX HEPABEHCTB

OcHOBHBIC MCTOJbI pCHICHUA
JIOFapI/I(bMI/I‘-IeCKI/IX HCEPAaBCHCTB

56

OCHOBHBIE METO/IbI PEIIECHUS
norapu(pMUIECKIX HEPABEHCTB

57

OcHOBHBIC MCTOJbI pCHICHUSA
HppanOHaJIbHBIX HCPABCHCTB




58

OCHOBHBIC MCTOJbI pCHICHUA
HppanoOHaJIbHBIX HCPABCHCTB

59

60

OcCHOBHBIC MCTOJbI pCHICHUA
HppannuoHaJIbHbIX HCPABCHCTB

OcCHOBHBIE MCTOBI pCHICHUA
HppanoOHaJIbHBIX HCPABCHCTB

61

I'paduueckue MeTo Bl pemeHUs
UppaIMOHATILHBIX YPaBHECHHUN

62

63

I'paduueckue metozs! pereHus
VPPALMOHAIBHBIX YPABHEHUN

['padmyeckue METOABI peLICHHS
MOKa3aTeNbHBIX YpaBHEHUN

64

I'paduueckue meToabl pemeHus
MOKa3aTeJIbHbIX HEPABEHCTB

65

66

I'paduueckue meToabl pemeHus
norapu(MUUECKUX YpaBHEHUN
['padmyeckue METOABI pelIeHHs
norapupMUUECKUX HEPABEHCTB

67

I'paduueckue MeToab! pemeHus
norapu(pMUUECKIX HEPABEHCTB

68

69

70

['padmyeckue METOABI pelIeHHs
MOKa3aTeNbHBIX U JIOrapu(PMUUECKUX
ypaBHEHUU

I'paduueckue MeTo bl peneHHs
MOKa3aTeIbHbIX U JIOTapu(MUIECKUX
yYpaBHEHUN

I'paduueckue MeTo bl peneHus
NOKa3aTeIbHbBIX U JIOrapu(pMUIECKUX




HEPABEHCTB

71

72

73

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

KontponbHas pabdota: "UppanuoHaibHble,
MoKa3aTelbHbIe U JIorapupMuueckue
HepaBeHCTBA"

KomruiekcHbie uncia. Anredbpandeckas u

TPUTOHOMETpHUEcKas (hOpPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

74

KommnekcHeie uncna. AnreOpanueckas u
TpUrOHOMETpHYecKasi GOpMBI 3arucu
KOMIUIEKCHOTO YuCIIa

75

76

Apudmerndeckre onepanum ¢
KOMITJIECKCHBIMHU YU CJIaMU
Apudmernueckue onepanuu ¢
KOMILJIEKCHBIMHU YUCIIAMU

77

N3o0paxeHue KOMIJIEKCHBIX YHUCET Ha
KOOPAWHATHOM IIOCKOCTH

78

79

N3o0paxeHnne KOMIJIEKCHBIX YHCEIT Ha
KOOPAWHATHOM IIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOT'O YHCIIa

80

®opmyna Myaspa. KopHu N-oit cTenenun
13 KOMIUIEKCHOTO YHClIa

81

[IprmeHeHre KOMIUIEKCHBIX YUCEN IS
peteHust GU3NIECKUX U TEOMETPHUIECKUX
3a/1a4




82

[IpakTuyeckas padora: "KomrmuiekcHsie
yucia"

83
84

Harypasbnsle u niensie yucna

HaTypanLHHe U LCJIBIC YHCIIa

85

86

87

[IpumeHneHne Npu3HaKkoB AETUMOCTU
LEJIBIX YUCENl
[TprMeHeHre NPU3HAKOB JEIUMOCTH
LEJIBIX YnCell

[IpuMeHeHne npru3HaKOB ACIUMOCTH
nensix uncen: HOA u HOK

88

89

90

[IpuMeHeHne npru3HaKOB ACIUMOCTH
uensix yucesn: HOJl u HOK

IIpuMeHeHne IPU3HAKOB ACIUMOCTU
LEJIbIX YUCEII: OCTATKH 10 MOJYJIIO
[IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIbIX YUCEII: OCTATKH 10 MOJYJIIO

91

92

93

IIpumeneHne NpU3HAKOB JETUMOCTH
LEJbIX YHCEI: airOpuT™ EBKIMaa 1ist
pELICHHS 3a/1a4 B LEJBIX YUCTAX

Konrtponsnas pabdora: "Teopus nenbix
yucen"
CucreMa ¥ COBOKYITHOCTb ypaBHEHUH.

PaBHOCUIIBHEIE CUCTEMBI M CCTEMBI-
CIICACTBUA

94

Cucrema ¥ COBOKYITHOCTb YPaBHEHUI.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

95

OCHOBHEIE MCTOABI pCICHUA CUCTEM U




COBOKYIIHOCTEU pallMOHAIbHBIX
ypaBHEHUH

96

97

98

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHU I

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHU I

OCHOBHBIE MCTOJbI PCHICHUA CUCTEM H

COBOKYITHOCTEH IOKa3aTelbHbIX
YpaBHEHUN

99

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMudeckux
YpaBHEHUN

100

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEH Jorapu(pMUUecKux
ypaBHEHUU

101

IIpuMeHeHne CUCTEM K PELIEHUIO
MaTEeMaTUYeCKHUX 3a/1a4 U 33]1a4 U3
Pa3IUYHBIX 00J1aCTe HayKH U pealibHOM
JKU3HHU, HHTEPIIpETaLs TOJy4eHHBIX
pe3yJIbTaToOB

102

IIpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
Pa3IUYHBIX 00J1aCTel HayKH U peasibHOM
JKU3HHU, MHTEPIIPETALUs TOITy4YEeHHBIX
pe3yJIbTaToOB

103

HpI/IMeHCHI/IC HCPABCHCTB K PCIICHUIO




MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y U3
pa3IMYHBIX 00J1acTel HAYKU U peaIbHON
YKU3HU, HTHTEPIIPETALUs OTy4YEeHHBIX
pe3yJbTaTOB

104

KonTponpHas padora: "Cucremsl
palMoOHAIBLHBIX, HPPAIIMOHATBHBIX
MOKa3aTeIbHbBIX U JIOTapU(PMUICCKUX
ypaBHEHUI"

105

106

PannonansHbIe ypaBHEHHUS C TapaMeTpaMu

PannonanbHble HEpaBEHCTBA C
napaMeTpamu

107

PanyonaneHbIE CUCTEMBI € TApaMETPAMU

108

109

HppanmonansHble ypaBHEHUS,
HEPaBEHCTBA C MMapaMeTpaMu

HppannoHaabHble CUCTEMBI C
napameTpamu

110

111

112

[Toka3arenbHble ypaBHEHHUsI, HEPABEHCTBA
C IapaMmeTpaMu

ITokazaTenbHBIE CUCTEMEI C napamMmeTpaMmu

Jlorapudmuueckre ypaBHeHuUs,
HEpaBEHCTBA C MapaMeTpaMu

113

114

Jlorapudmuueckue CUCTEMBI ¢
napaMeTpamMu
TpuroHoMeTpuyeCcKre ypaBHEHUS C
napaMeTpamu

115

TpuroHomeTpuuecKue HEPABEHCTBA C
napameTpamu

116

TpUroHOMETpUYECKHE CUCTEMBI C




napaMeTpamu

117

118

119

120

[TocTpoenune u uccienoBanue
MaTE€MaTUYECKUX MOJENIEH peabHbIX
CUTYyalUi C IOMOULIBIO YPABHEHUH C
napameTpamu

[TocTpoenune u uccienoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYyalUi C IOMOLIBIO CUCTEM YPABHEHUN
C mapameTpaMu

[TocTpoeHue u uccinenoBanue
MaTeMaTHYECKUX MOJIENIeH peabHbIX
CHUTYaIM C IIOMOIIBIO CUCTEM YpaBHEHUH
C mapaMeTpamMmu

Kontponbhas pabota: "3anauu ¢
napamerpamu"

121

[ToBTOpenue, o6odIIEHKE,
cucTemarusanus 3HaHuil: "YpapHenus"

122

123

[ToBTOpenue, 06001IEHNE,
cucTemarusanus 3HaHuil: "YpapHenus"
[ToBTOpenue, 06001IEHNE,
cucTeMaTH3anus 3HaHuil: "YpaBHEHHUS.
Cucremsl ypaBHeHHN"

124

[ToBTOpenue, o6odIIEHKE,
cucremarusanus 3Hanuil: "Hepasencraa"

125

126

[ToBTOpenwme, 0600IIEHNE,
cucremaTtusanus 3Hanuil: "HepaBencrsa"
[ToBTOpeHnue, 060061IeHNE,
cucremarusanus 3Hanuii: "Hepasencraa"




[ToBTOpenue, 06001ICHNE,

127 cucreMaruzanus 3Hanuii: "[IponsBogHas u 1
e€é npuMmeHeHue"
[ToBTOpenue, 06001ICHNE,

128 cucremarusauus 3HaHuii: "IIlponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpEHME, 0600IIECHUE,

129 cucremarusauus 3HaHuil: "IIlponsBogHas u 1
e€ npumeHeHue"
[ToBTOpEHHE, 0000IICHUE,

130 cucreMaru3anus 3Hanui: "MHTerpa u ero 1
npuMeHeHue"

131 [ToBTOpEHME, 0000IICHUE, 1
cucreMarusanus 3HaHui: "OyHkuun"

132 [ToBTOpenue, 06001ICHNE, 1
cucreMaruzanus 3HaHui: "OyHxuun"

133 [ToBTOpenue, 06001IEHNE, 1
cucreMarusanus 3HaHui: "OyHkuun"

134 Wrorosas koHTpoJsibHasA paboTa 1

135 Hroroas koHTpoabHas pabora

136 [ToBTOpenue, 06001IIEHNE, 1
CHCTEMAaTH3alMs 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa 1 Havajia MaTeMaTH4YeCcKoro anaiausa (B 2 yactax), 10 kimacc/ Yactsp 1:
Mopakosuu A.I'., CemenoB I1.B.; Yacts 2: Mopakosuu A.I'. u npyrue; noju
penaknueir Mopakosrda A.I'., OGIIECTBO ¢ OTpaHUYECHHON OTBETCTBEHHOCTHIO
«10Ll MHEMO3HNHA»

* Marematuka: anrebpa U Hauajia MaTeMaTHYECKOT0 aHaIN3a, FTEOMETPHSL.
AnreOpa u Hauajia MaTeMaTUYeCKOro aHaiau3a (B 2 yactsax), 11 kmace/ Hacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: Mopakosud A.I'. u apyrue; noa
penakmueit Mopakosuua A.I'., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«10Ll MHEMO3HNHA»

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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