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HOACHUTEJIBHAS 3AIINCKA

VY4eOHblll Kypc «Anredpa U Hauajga MaTeMaTUYECKOTO aHAJIU3ay SIBISETCS
OJIHUM M3 HauOoJliee 3HAUMMbIX B IPOTrpaMME€ CpPEJHEro ooOIero oopazoBaHus,
MIOCKOJIbKY, C OJHOM CTOPOHBI, OH 00€CIeUnBaeT HHCTPYMEHTAJIbHYIO 0a3y aJis
M3YYEHHUs] BCEX ECTECTBEHHO-HAyYHBbIX KypCcOB, a C JpPYyrod CTOPOHBI,
dbopMupyeT JTOrMUecKoe U a0CTPaKTHOE MBIIIJICHHE 00y4YaroIIuXCcsl Ha YPOBHE,
HEOOXOMMOM Il OCBOEHUS HMH(OPMATHUKH, OOLIECTBO3HAHUSA, HWCTOPUH,
CIIOBECHOCTHM M JPYTrUX JIUCUUIUIMH. B pamkax panHoro ydeOHOro Kypca
oOy4aromuecs: OBJAJAEBAIOT YHHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHON HayKH,
KoTopasi GopMyIupyeT CBOU JOCTUKEHHUS B MaTeMaTHuecKkon popme.

VY4eOnbIil Kypc anreOpbl M Hayall MaTeMaTHYECKOr0 aHaJIu3a 3aKiaiblBacT
OCHOBY JJisi YCIEIIHOIO OBJAJICHUS 3aKOHaMU (U3UKU, XUMHH, OUOJIOTHH,
NOHMMAaHHUSI OCHOBHBIX TEHACHIIMH pPa3BUTHUS SKOHOMUKM W OOIECTBEHHOU
KU3HU, TIO3BOJISIET OPUEHTUPOBATHCS B  COBPEMEHHBIX LHMQPPOBBIX U
KOMITBIOTEPHBIX TE€XHOJIOTUSX, YBEPEHHO HCIIOJNb30BaTh UX IS JaJIbHEHUIIETO
oOpa3oBaHHs M B TIOBCEJIHEBHOM KH3HU. B TO ke BpeMs oOBiajeHUE
aOCTpaKTHBIMU ¥ JIOTUYECKH CTPOTUMHU  KOHCTPYKLIMSIMHU  anreOpbl U
MaTEMaTUYECKOT0 aHall3a pa3BUBAET YMEHHME HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UICTUHHOCTb, JJOKA3bIBATh YTBEPHKACHUS C TIOMOIIBIO UHIYKIIUU
U paccyXaaThb NeAyKTHUBHO, HCIOJIb30BaTh OOOOIIEHHE W KOHKPETHU3AIHIO,
abcTparupoBaHve M aHaJloOTHio, (OPMHUPYET KPEaTUBHOE W KPUTHUUYECKOE
MBIIIIJICHUE.

B xone m3ydenust yueOHOro kypca «Asiredpa v Hayajia MaTeMaTHYeCKOTO
aHanu3ay» oOydYaronirecs Mmojay4yaroT HOBBIA OMBIT PEIIeHUs] MPUKIAIHBIX 33124,
CaMOCTOSITEJILHOTO ~ MOCTPOEHMSI ~ MaTeMaTHUYeCKUX  MOJIeNiel  peaidbHBIX
CUTYallUii, UHTEPIPETAIIMU TOTYUYEHHBIX PEIICHUM, 3HAKOMSTCS ¢ MpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEpPHOCTEH B TMpUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIMMHUCS MATEMATUYECKUMU OTKPBITUSIMU M KX aBTOPaMHU.

VY4eOHbIit Kypc 00s1a/1aeT 3HAYUTEIbHBIM BOCTIUTATEIbHBIM MMOTEHIIUATIOM,
KOTOPBIA peanu3yeTcs Kak dYepe3 ydeOHBIM Marepual, CIOCOOCTBYIOUIUN
(dbopMUPOBAHNIO HAYYHOTO MHUPOBO33PCHHS, TaK M 4yepe3 crenuduky ydeOHOoM
NESTENBHOCTH, TPEOYIOMmel NPOAOIKUTEIHLHOW KOHIICHTPAIIMK BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AaKKypaTHOCTH W OTBETCTBEHHOCTH 32 TMOJYYCHHBIN
pe3yIbTar.

B ocnoBe meTtonuku oOyueHus anreOpe M HadajgaM MaTeMaTUYECKOTO
aHaJIK3a JISKUT A TEIHbHOCTHBIN MPUHIIAIT O0yUYeHUS.

B crpykrype yueOHOro Kypca «AnreOpa W Hadala MaTeMaTUYeCKOTO
aHAIM3a» BBIJCIECHBl CIEAYIOIIME COAEPKATEIbHO-METOJUYECKUE JIMHHUHU:
«Yucna wu BeuucieHUs», «DPyHKIMU U rpadukn», «YpaBHEHUA U
HepaBeHCTBay», «Hauana MaremMaTnieckoro aHainza», «MHOXKECTBA U JIOTUKA.
Bce OCHOBHBIE COIEpKATEIBHO-METOAUYECKUE JIMHUM  HW3Y4aloTcsd Ha
MPOTSHKEHUU ABYX JIET 0OyuYeHHUs Ha YPOBHE cpeaHero ooOmiero oOpa3oBaHUS,
€CTECTBEHHO JIOIOJIHSAS APYT APYTa U MOCTENEHHO HACHIIIASICh HOBBIMU TEMaMU
u pasnenamu. J[aHHBIA ydeOHBIM KypC SBISIETCS WHTETPATUBHBIM, MOCKOJIBKY
o0benuHAET B cebe colep)kaHue HECKOJIbKUX MaTeMaTHYECKUX IUCLHUIUIMH,
TaKUX Kak anreOpa, TPUTOHOMETpPHs, MATEeMaTUYECKUN aHaau3, Teopus
MHOXECTB, MaTeMaTudeckas Jjoruka u japyrue. lIlo Mepe Toro Kkak
oOy4aromuecs: OBJIaJEeBalOT BCE 0oJiee IMHUPOKUM MAaTEMATUUECKUM aIlapaToM,
y HUX IOCIJIEIOBAaTEIBHO (POPMHUPYETCS U COBEPLIEHCTBYETCS YMEHUE CTPOUTH
MaTeMaTU4eCKyl0 MOJENb pEalbHONM  CHUTyallMd, MPUMEHSTh 3HAHUS,



MOJTydeHHbIE TIPH M3YyYEHUHM Y4eOHOTO Kypca, Ui PEIICHUS CaMOCTOSTENHHO
chopMyTUPOBAaHHON MaTeMaTHYECKOW 3aJadd, a 3aTeM HHTEePIpPEeTHPOBATH
CBOU OTBET.

CopnepxarenpHO-MeTOAMYECKass JmHHS  «Yucaa ©W  BBIYHCICHUS
3aBepiIaeT (OpPMUPOBAHNE HABHIKOB HCIIOIH30BAHMS JEHCTBUTEIBHBIX YHCET,
KOTOpO€ ObLIO HayaTO Ha YPOBHE OCHOBHOTrO 001iero oopazosanus. Ha ypoBHe
cpenHero oduiero oopasoBaHusi 0co00€ BHUMAHHE yJEsSeTcs (POPMUPOBAHUIO
HABBIKOB PallMOHAIBHBIX BBIYUCIICHHUM, BKIIOUYAIONIUX B CeOS HCITOJIB30BAHUE
pasTu4HBIX (OpM 3allMCH YWCIa, YMEHHE JeJaTh MPHUKUIKY, BBITOJHSTH
MpUOTMKEHHBIC BBIYUCIICHUS, OIICHUBATh YUCIIOBBIC BBIpAXCHHS, paboOTaTh ¢
MaTeMAaTUYECKUMH KOHCTaHTAMH. 3HAaKOMble OOydYaloIUMCSi MHOXKECTBa
HATypaTbHBIX, IEJIbIX, PAIIMOHATIBHBIX U JICUCTBUTEIBLHBIX YHCE JTOTOJHSIIOTCS
MHOXKECTBOM KOMIUICKCHBIX 4YHCel. B KakIoM U3 JTHX MHOXECTB
paccMaTpuBaIOTCS CBOMCTBEHHBIE €My CHEIM(HUUEcCKHe 3aJadd U OTepaIuu:
JIeIeHUe Halleslo, ONEPUPOBAHWE OCTaTKaMH Ha MHOXECTBE IIEJBIX YHCET,
0CcOObIe CBOMCTBA PAIlMOHATBHBIX M UPPALUOHAIBHBIX YUCEN, apuPMEeTHIECKIE
oTepalyy, a TaKKe W3BICYCHHE KOPHS HATypaJIbHOW CTEIIEHW Ha MHOXKECTBE
KOMIUIEKCHBIX dHceld. braromapsi mocienoBaTebHOMY PpACHIMPEHUIO KpyTa
UCIIOJIb3YEMBIX YHCEI M 3HAKOMCTBY C BO3MOXKHOCTSIMHU WX IPUMCHCHHS JIJIs
pellleHus] pa3IMYHBIX 3a1ad  (HOpPMHUPYETCS TMPEACTABICHUE O EIMHCTBE
MaTeMaTUKH KaK HayKd U €€ POl B MOCTPOCHUU MOJIENEH pealbHOr0 MHUPA,
IIMPOKO UCTIONB3YIOTCSI 0000IIEHNEe U KOHKPETH3AIHS.

Jluaus «YpaBHEHHsI U HEPABEHCTBA» PeaNU3yeTCs HA MPOTSHKEHUH BCETO
oOydeHHs] Ha YpPOBHE CpPEHEro OOIIero oO0pa3oBaHUs, MOCKOJIBKY B KaXKIOM
paznene [Iporpammbl MpeaycMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3ajad. B
pesynbrate oOydYarouluecsi OBJAJEBAIOT PAa3IUYHBIMU METOJIAMU PEIICHUS
paIlMOHANIBHBIX, HPPAIMOHAIBHBIX, TIOKA3aTEeNbHBIX, JOTapUOMHUUECKUX H
TPUTOHOMETPUYECKUX YpaBHEHUU, HEPaBEHCTB M CHUCTEM, a TakXKe 3ajad,
conepxkamux napameTpbl. [lomydeHHBIE yMEHHUS HIUPOKO HCIONB3YIOTCA MpU
UCCIEOBaHUM (QYHKIMH C TOMOIIBI0O TMPOW3BOAHOW, TPU  PEIICHUU
NPUKJIAIHBIX 3a/lad U 3a7a4 Ha HAXOXKICHHE HAWOOJBIINX M HAUMEHBIINX
3HaueHud QyHkiuu. JlaHHas copeprkaTenbHas JUHUS BKIIOYAET B ce0sl Takke
dbopMupoBaHUE YMEHUH BBINOJHATH pacuéThl Mo (opmyrnaMm, Mpeodpa3oBaHUS
paAIMOHANIBHBIX, HPPAIMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHM, a
TaK)Ke BBIPAKEHUM, COEPKAIINX CTENeHU U JorapudMel. biarogaps usyueHuro
anredpanyeckoro  Marepualia  MPOUCXONUT  JallbHeWIIee  pa3BUTHE
AITOPUTMUYECKOT0 M aOCTPAKTHOTO MBIIIICHUS 00yJarommXxcs, GOpMHUPYIOTCS
HABBIKA JEAYKTHUBHBIX PAaCCYXKICHUH, pabOThl C CHMBOJBHBIMU (HOpMaMH,
MPEICTAaBICHNS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHUIE PABEHCTB U
HepaBeHCTB. Anrebpa npemyiaraeT 3(p¢GeKTUBHbIC UHCTPYMEHTHI ISl PEIIeHUS
MPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3aJlay, HATJISIAHO JIEMOHCTPUPYET CBOH
BO3MOXHOCTH KaK sI3bIKa HAYKH.

ConepxarenpbHo-MeTOANYECKass JUHUS «DYHKIIUU W TpapuKm» TECHO
MEPeTIeTaeTCs C APYTUMHU JMHUAMH Y9eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3aMaéT TOCIIEOBATEIPHOCTh M3y4eHHs MaTepuana. 3ydenwue
CTETICHHOW, TIOKa3aTeIbHON, JOrapuMUYECKOH ¢ TPUTOHOMETPUUYECKHUX
GyHKIIUH, UX CBOWCTB U TPadUKOB, MUCIOIB30BAHUE (PYHKIUN IS pEHICHUS
3a/1a4 U3 JPYruxX y4eOHBIX MPEIMETOB U PEATTbHOM KU3HHU TECHO CBS3aHO KaK C
MaTeMaTHIECKUM aHAJIM30M, TaK U C pElICHUEM YpaBHEHUN U HepaBeHCTB. [Ipu
3TOM OOJBIIOC BHUMAaHWE YAesIeTcs (OPMUPOBAHHWIO YMEHHS BBIPAKATh
dbopMymamMu 3aBUCUMOCTH MEXIY pa3IUYHBIMH BEIWYMHAMHU, HCCICIOBAThH



noJiyyeHHble (PyHKIUU, CTPOUTh ux rpaduxku. Matepuan 3Toil copepkaTebHON
JUHUU HalleJIeH Ha Pa3BUTHE YMEHUM W HABBIKOB, MO3BOJISIIOLIMX BBIPAXKATh
3aBUCUMOCTA MEXJYy BEJIMYMHAMU B pa3IU4HON (opMe: aHATUTUUYECKOM,
rpaguyeckoii M ciloBecHOW. FEro wu3ydeHue cmocoOCTBYeT pPa3BUTHIO
AITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHHUIO U KOHKPETHU3AIUH,
HCIIOJIb30BAHUIO AHAJIOTUH.

ConepxatenbHas 1uHug «Hauana maTeMaTnueckoro aHajan3a MO3BOJISIET
CYILIECTBEHHO pPACIIUPUTh KPYyr KaKk MaTeMaTU4YeCKUX, TaK W MPUKIAJTHBIX
3a/1a4, JOCTYMHBIX OOyYaroluUMCs, TaK KaK y HHUX TOSBISIETCS BO3MOXKHOCTH
CTpOUTh TpaduKH CJIOXKHBIX (YHKIMI, oONpenensTh HX HauOOoJbLINE W
HAWMEHBIIINE 3HAYEHMUSI, BBIYUCIATH IUIOMIAAu GUryp U 00BEMBI TEJ, HAXOIUTh
CKOPOCTH M YCKOpPEHHUsI MpoIieccoB. [laHHas copepkaTesbHas JUHUS OTKPHIBAET
HOBBIE BO3MOXXHOCTH TOCTPOCHHUS MaTEMaTHYECKUX MOJIeNield peallbHBIX
CUTyalui, MO3BOJIIET HAXOJIUTh HAWIYUIllee PEIICHHE B MPUKIAAHBIX, B TOM
YUCJI€ COIMAIbHO-DKOHOMUYECKUX, 3ajlayaX. 3HAaKOMCTBO C OCHOBaMH
MaTeMaTHYEeCKOTO  aHajin3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPAaKTHOTO,
(dhopMaTbHO-IOTMYECKOTO U KPEATUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUHN
pacrio3HaBaTh TIPOSIBICHUS 3aKOHOB MAaTeMaTHKM B Hayke, TEXHUKE U
uckyccrpe. O0yuaroniuecs y3HaIT O BBIJAIOIMIUXCS Pe3yJibTaTaX, MOJTYyUYeHHBIX
B XO/JI¢ PAa3BUTHS MaTEMATHUKHU KaK HAyKH, U 00 UX aBTOpaX.

ConepxaTtenpbHO-MeTOAMYECKas JTUHUS «MHOXKECTBa U JIOTHKa» BKIIOYAET
B ce0sl DJIEMEHThl TEOPUU MHOXKECTB U MaTeMaTHYECKOW JIOTUKH. TeopeTuko-
MHOXECTBEHHBIE IPEACTABICHUS IPOHU3BIBAIOT BECh KypC IIKOJbHOMU
MaTEeMaTUKU M TpeiuiaraloT Hanbosee YHUBEPCATbHBINA S3bIK, OOBEIUHSIIONUN
BCE pas3lelbl MaTeMaTUKH M €€ NPUIOKEHUH, OHHM CBA3BIBAIOT pPa3HbIE
MaTeMaTHYeCKUE NUCLHUILUIMHBI U WX NPUIOKEHUS B eauHoe uenoe. Ilostomy
BaXXHO JIlaTh  BO3MOXKHOCTh  OOydYalIIeMycs IOHHUMAaTh  TEOPETHUKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MaTEMaTHKU WU HCIOJIb30BaTh €ro JJIs
BBIPAXKEHUSI CBOMX MbICiel. JIpyruM BaKHBIM NPHU3HAKOM MAaTEMAaTUKH Kak
HAyKd CJeayeT TNPHU3HATh CBOMCTBEHHYIO €H CTpPOrocTb OOOCHOBaHUU U
CI€IOBaHUE  ONPEACNEHHBIM  MpaBWJIAM  IIOCTPOCHUS  JOKa3aTEIbCTB.
3HAKOMCTBO C DJIEMEHTaMH MAaTeMaTHYE€CKOU JIOTMKU CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUS OO0y4YalolmMUXCs, TO3BOJSIET WM CTPOUTH CBOH
pacCy>KJIeHUSI Ha OCHOBE JIOTMYECKUX TpaBmi, (QOpMUPYET HaBBIKH
KPUTHUYECKOTO MBIIUICHUS.

B yueObHOM Kkypce «Anrebpa W Hayaia MaTeMaTHYECKOTO aHAIN3a»
MIPUCYTCTBYIOT OCHOBBI MATEMATHUUYECKOTO MOJIEIMPOBAHNUS, KOTOPHIE MPU3BAaHbI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJENEH pearbHBIX
CUTyalllid, MCCIEOBAHUS ATUX MOJIENIeH C TMOMOIIBIO ammapara anreOpsl u
MaTeMaTH4eCKOr0 aHajIn3a, UHTEPIpPETAMH MOJYYEHHBIX Pe3yiabTaToB. Takue
3alaHUsl BIUIETEHBl B KaXIblii W3 pa3[esoB MPOrpaMMbl, MOCKOJBKY BECH
Marepuan y4eOHOTO Kypca IIUPOKO MCHOJIb3YEeTCS IJI PEIICHUs MPUKIATHBIX
3amad. Ilpum pemieHUMM peanbHBIX MPAKTUYECKUX 3a7ady  oOydaroluecs
pa3BUBAIOT  HAOMIOJATEIBbHOCTh, YMEHHUE  HaXOAUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, UCIOIb30BATh AHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBAThH
npobnemy. JlesTenbHOCTh 0 (POPMUPOBAHUIO HABBHIKOB PEIICHUS MPUKIIATHBIX
3a/1a4 OpraHu3yeTcs B MPOIECCE U3YUYECHUS BCEX TEM yUEOHOTo Kypca «Anredpa
Y Hayajga MaTeMaTHYeCKOTO aHallnu3a.

Ha wusyuenue yueOHOro kypca «Anredpa M Hayajga MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B Helel0), B
11 KJ1acce — 136 4acoB (4 yaca B HEJCIIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbhbie uncna. OObBIKHOBEHHBIE U IECATUYHBIC IPOOH, TPOLICHTHI,
OeckoHeuHble nepuoanyeckue apoodu. [Ipumenenue npoOei M MPOLEHTOB s
pellIeHUs NPUKIAAHBIX 3a4ay W3 Pa3jIM4YHbIX OTpacieyd 3HAHUUM U PEaJbHOU
KU3ZHU.

JlencTBuTenbHbIE YKCHA. PanuoOHaNbHBIE W HPPALMOHAIBHBIE YHUCIIA.
ApudmMeTndyeckue omnepanuu ¢ JACHCTBUTEIBHBIMH  4YHCIaMu. Moayib
JNEUCTBUTENILHOTO 4YHCIAa U ero cBoicTBa. [IpuOnamkEHHbIE BBIYUCICHUS,
MpaBUJIa OKPYTJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ nensiM nokaszareneMm. bunom HeroTtona. Hcenosb3oBanue
noaxoAsnie  (GoOpMbl  3amUCU  JACHCTBUTENBHBIX YUCET Il PEIICHUs
MPAKTUYECKUX 33/1a4 U IPEJCTABICHUS TaHHBIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHp C palMOHAIBHBIM TIOKa3aTeJeM U €€ CBOMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm uncna. CoiictBa norapudma. JlecsiTuuHbIE W HATypaibHBIC
JorapugMsl.

CuHyC, KOCHHYC, TAaHT'€HC, KOTAHT€HC YUCIOBOTO apryMeHTa. APKCUHYC,
APKKOCUHYC U apKTaHT€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXKAECTBEHHBIE NpeoOpa3zoBaHUsl. YpaBHEHUE, KOPEHBb
ypaBHeHUs. PaBHOCWIIbHBIE YpaBHEHUS U yYpaBHEHUs-CleACTBUSA. HepaBeHCTBO,
pELIeHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/IbI PEIICHUS LIENBIX U IPOOHO-PAIIMOHATIBHBIX YpaBHEHUN
Y HEpPaBEHCTB. MHOrOWIEHbI OT OJHOW MEpPEeMEHHOU. JlereHne MHOroOwIeHa Ha
MHOTOYJIEH C ocTaTkoM. Teopema be3dy. MHoOrowieHsl ¢ LEIbIMU
koadunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COIEPXKAIINUX CTETICHH U KOPHHU.

WUppaunronaneHble  ypaBHEHHS. OCHOBHBIE =~ METOJbl  pELICHHUS
UPPalMOHAIBHBIX YPaBHECHUM.

[Toka3arenbHble ypaBHEHUS. OCHOBHBIE METObI PEIICHHS MTOKA3aTEIbHBIX
YPaBHEHHUM.

[IpeoGpazoBanre BHIPAKEHUI, COACPIKAIINX JTOTAPHUPMBI.

Jlorapupmuyeckne  ypaBHeHus.  OCHOBHBIE  METOJbI  pEIICHUS
norapuMUYECKUX YPaBHEHH.

OcHOBHbIE TPUTOHOMETPHUUECKHUE dbopMyIbL. [IpeoGpazoBanue
TPUTOHOMETPUIECKUX BBIPKEHU . Permenue TPUTOHOMETPUIECKUX
YPaBHEHHM.

Pemenne cucrem NMHENMHBIX ypaBHEHHMU. MaTpuua CUCTEMBbI JTUHEMHBIX
ypaBHeHui. OnpenenuTens MaTpuilbl 2X2, €ro reoMEeTPUYECKUH CMBICT H
CBOWCTBA, BBIYMCJICHHE €ro 3HAYEHHWS, MPUMEHCHUE OIPEICIUTENS s
pELICHUs CHCTEMBI JIMHEMHBIX YpaBHEHWW. PemeHwe npukiagHbix 3aaad C
MIOMOIIBKD CUCTEMBl JIMHEWHBIX ypaBHeHuW. lMccienoBaHne MOCTPOSCHHOM
MOJIEJIA C TOMOIIBIO MATPUIL U ONIPEIECIUTEIEH.

[TocTpoeHre MaTeMaTHUYECKUX MOJAENEN PEATIbHOW CHUTYyallMu C IMOMOIIBIO
YpPaBHEHUW W HEPABEHCTB. [[puMeHeHne ypaBHEHUN W HEPABEHCTB K PELICHUIO



MaTeMaTUYeCKUX 3aJad U 3a7ad W3 Pa3IMuHbIX 00JacTell HAYKU U pealbHOU
KU3HU.

DyHKUUM U TPaPUKHu

OyHKIMA, crnocoObl 3a1aHus (QyHKUuU. B3auMHO oOpaTHble (YHKUIHH.
Komnosunus dyukiuit. ['paduk dbyHkuuu. DieMeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB ¢ yHKIHA.

O6macTp onpeneneHuss 1 MHOKECTBO 3HaueHU QyHkiuu. Hynu ¢pyHkumu.
[IpoMexxyTkH  3HAKOMOCTOSHCTBA.  YETHbIE W HEUETHbIE  (DYHKIIMH.
[lepuonuueckue  pyHkmuu.  [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
MakcuMyMbl 1 MUHUMYMBI (pyHKIuu. HaunOonblllee 1 HaMMEHbIlIEE 3HAYEHUS
(GYHKIMU HA IPOMEKYTKE.

Jluneiinasi, kBagpaTU4Has U APOOHO-TUHENWHAs (PYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TTOCTPOCHHUE UX I'Pa(PUKOB.

CrenenHas (pyHKIUS C HATYPAJIbHBIM U LENbIM Noka3areneM. E€ cBoiicTBa
u rpadguk. CoiicTBa U rpaduk KOpHS N-OM CTENEHH KaK (PYyHKUUU OOpaTHOU
CTENeHH C HATYpaJIbHBbIM MTOKa3aTeeM.

[loka3zarenbHast U jgorapupmuyeckas GyHKIMH, KX CBOMCTBA U TpauKH.
Hcnonb3oBanue rpadukoB GyHKUIUN TS pelICHUs] YpaBHEHUIA.

Tpuronomerpuueckass OKpPY>XHOCTb, OMNpEEICHUE TPUTOHOMETPUUYECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OYHKIIMOHAJIBHBIE 3aBUCUMOCTH B PEAJbHBIX MPOIECCaX M SIBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajimu3a

[locnenoBaTenbHOCTH, CHOCOOBI 3a/laHus MOCJen0BaTeIbHOCTEH. MeTon
MaTeMaTH4YeCKON WHYKIIHH. MoOHOTOHHBIE U OrpaHUYEHHbIE
NOCJIEI0OBATENIBHOCTH. VICTOpHSI BOSHUKHOBEHHSI MAaTEMAaTUUYECKOTO aHAJIN3a KakK
aHann3a OECKOHEYHO MaJlbIX.

Apudmernyeckas W TeoMeTpuyeckas mporpeccud.  beckoHedyHO
yObIBaromas reomerpuueckas mnporpeccus. Cymma OeCKOHEUHO YyOBIBAIOIIEH
F€OMETPUUYECKOU mporpeccuu. JIMHENMHBIM M SKCIIOHEHUIHAIBbHBIN pOCT. Yucio
e. @opmyiia CIOXKHBIX MPOIEHTOB. Vcnosib30BaHWE MPOTrpecCUn AJIsl PELICHUS
peanbHbIX 3a7a4 NPUKIAAHOTO XapaKTepa.

HenpepriBuble (GyHKIMH W WX cBOMCTBA. TOUYkM pa3pbiBa. ACHMITOTHI
rpadukoB Qynkiuid. CBoicTBa (YHKIHMI HENPEPHIBHBIX Ha OTpe3ke. Meroa
MHTEPBAJIOB MJI PELICHUS HEpaBeHCTB. [IpuMeHeHuEe CBOICTB HEMPEPBHIBHBIX
byHKIUN 11 perieHust 3a1ay.

Ilepast w  BrOopas  mpousBoaHble  (yHKuuu.  OnpeneneHue,
TCOMETPUYECKUH U (PU3UYECKU  CMBICI  MPOW3BOJAHOW. Y paBHEHHE
KacaTtenbHOU K TpaduKy (pyHKIUH.

[IpousBomHble  dnMeMeHTapHBIX  QyHKUMA. [IpomsBomHas  CymMBI,
MIPOU3BEJICHUS], YACTHOTO U KOMIO3UIINH (DYHKIIUH.

MHoxkecTBa U JIOTHKA

MHOX€eCTBO, ONepanuu HajJl MHOKECTBAMH W MX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. IlpuMeHeHHE TEOPETUKO-MHOXKECTBEHHOTO ammapara s
ONMCAHMS PEATBHBIX MPOLECCOB U SIBIECHUW, MPU PELICHUH 3aAad W3 JAPYTHX
y4eOHBIX MTPEMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOT0 O0OBEKTA, CIIEJICTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIBHBIE YPAaBHEHUS.

11 KVIACC



Yuciaa v BbIYMCICHUS

Harypansupie u nensle uncia. IIpuMeHeHHE NPU3HAKOB AECIMMOCTH
LENbIX YKces, HauOonbiuil obmuit nenurens (nanee — HOJl) u HauMmeHbliee
oOwee kpatHoe (ganee — HOK), octaTkoB o monyinto, anroputma EBkinna s
peneHns 3a1a4 B LEJbIX YUCIax.

KommnekcHbie uncna. AnreOpanyeckass U TpUTOHOMeETpuUyeckas (HOpMbl
3aMMCH KOMIUIEKCHOTO 4Hucia. Apu(pMeTHUYECKHe ONepay ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHne KOMIUIEKCHBIX YMCENl Ha KOOPAWHATHOM IJIOCKOCTH.
@opmyna MyaBpa. KopHM n-oii cTeneHM U3 KOMIUIEKCHOTO YHCIA.
[IpumMeHeHne  KOMIUIEKCHBIX  YHCeNl 1 pelieHuss  (Qu3nyeckux U
r€OMETPUYECKUX 3a/1a4.

YpaBHeHUsS ¥ HEPABEHCTBA

Cucrtema M COBOKYNHOCTh YpaBHEHHW M HEpPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTb6op KOpHEW TPUTOHOMETPUYECKUX YpPaBHEHUW C  IMOMOIIbIO
TPUTOHOMETPUYECKOU OKPY’KHOCTH. Pewenne TPUTOHOMETPUUECKUX
HEPaBEHCTB.

OcHOBHBIE METOJbl PEHICHHUS TMOKA3aTEeNbHBIX U JOTrapu(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEUIEHUS CUCTEM U COBOKYIHOCTEH palMOHAJbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPAaBHEHUIA.

VYpaBHEHMS, HEPAaBEHCTBA U CUCTEMBI C TApAMETPAMH.

[IpuMeHeHne ypaBHEHHI, CHUCTEM M HEPAaBEHCTB K  PELICHHIO
MaTEMaTUYECKUX 3a7a4 U 3a/a4 U3 pa3IMYHBIX 00JacTel HAyKW U pealbHON
KU3HU, THTEPIPETALMS MTOJTYUYEHHBIX PE3YJIbTATOB.

DOyHKUNM U TPAPUKH

I'paduk xommosuiuu pynkuuii. I'eomeTprueckue oOpa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPANHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadHKH.

I'paduueckre MeToabl perieHns YypaBHEHUN U HepaBeHCTB. [ paduueckue
METO/bI pEUICHUA 3a]]a4 C IapaMETPaMHU.

Hcnonb3oBanue rpadukoB GyHKIMNA JUIsI MCCIENOBAHUS MPOIIECCOB U
3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT MPH PEIICHUHU 3a/1a4d U3 APYTUX Y4eOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

Hayajia maTeMaTH4eCcKOro aHaIu3a

[Tpumenenne mpou3BOIHON K HCCIe0BaHUIO (YHKIIUNA HA MOHOTOHHOCTD
U DIKCTpeMyMbl. HaxoxaeHwe HauOONBIIETO YW HAUMEHBIIETO 3HAYCHUN
HEMPEePbIBHON (QYHKIIMU HA OTPE3KE.

[IpruMmeHeHne NpOU3BONHON JJI1 HAXOXKIACHHS HAWIYUIIETrO PEIICHUS B
MPUKIAAHBIX 3aJadax, Ui OIpEIeNICHUsT CKOPOCTH M YCKOPEHHUs IIpolecca,
3aJ1aHHOTO (HOPMYIION MK TPaPUKOM.

[lepBoOOpa3Has, OCHOBHOE CBOWCTBO TEpBOOOpa3HBIX. [lepBooOpaszHbIC
aneMeHTapHbIX GyHkuit. [IpaBuia HaxoXIeHUS TEPBOOOPA3HBIX.

WNuterpan.  I'eomerpuuecknii  CMBICH  HHTErpaysia.  BeluucieHue
onpenenéHHoro nurerpana mo gopmyne Hetorona-JlenOuura.

[Ipumenenne mwHTETpana A HAXOXKISHUS TUIOMA[eH TIIOCKUX (Guryp u
00BbEMOB r€OMETPUUYECKUX TEIL.

[Ipumepsr pemenuit auddepeHmanbHbIX ypaBHEeHUH. MaTeMmarudeckoe
MOJICJIMPOBAHUE PEAIBbHBIX IMPOILIECCOB C MOMOIIbI0 au(depeHInaTbHBIX
YPaBHEHHM.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA M1 _ HAYAJIA MATEMATHUYECKOI'O  AHAJIU3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpPMUPOBAHHOCTh  TPAXKIJAHCKOM  TO3UIMH  OOYyYaloIIEerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOr0 00IIEeCTBa, MPEACTABICHUE O
MaTeMaTHYE€CKUX OCHOBAX ()YHKIIMOHUPOBAHUSI PA3ITUYHBIX CTPYKTYD, IBJICHUH,
Ipoleayp TpakKJaHCKoro oOiiecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMeHue
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHHM C HX
GyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCIIMTAHMSA

c(hOpMUPOBAHHOCTh POCCUNUCKON Irpa’KAaHCKOM UJICHTUYHOCTH, YBAKCHUS
K MPOIIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIICHUE
K JOCTIKCHHMSIM POCCHUHUCKHUX MAaTeMaTHKOB W POCCUHUCKOM MaTeMaTH4YEeCKOU
IIKOJIBI, WCIIOJIb30BAaHUE ATUX JIOCTMIKCHMH B APYrMX HayKax, TCXHOJOTHSIX,
chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHUE JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja,
c(hOpMUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHUS, JOTUYECKOTO TOBEACHUS,
CBSI3aHHOTO C MPAKTHYECKUM TPUMEHEHHEM JOCTHXKCHUHW HAyKu U
NEATEbHOCThIO  YYEHOr0, OCO3HAHWE JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOMYUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHUE K MHUPY, BKJIIOYas 3CTETUKY MAaTE€MaTHUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELIEHU, paccyXICHHM,
BOCIIPUMMYHBOCTh K MAaTEMAaTUUECKHUM acCIll€KTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh yMEHHUS TPUMCHIThH MaTeMaTU4YeCKHE 3HAaHUS B
UHTEpecax 370poBOro W 0Oe3omacHoro oOpa3a KW3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JIOPOBBIO (3I0pPOBOE MHUTaHWE, COaTaHCUPOBAHHBIN
PEXKUM 3aHATUH U OTABIXA, PeryisipHas (puzndeckas aKTUBHOCTH), (DHU3UUECKOE
COBEPIICHCTBOBAHUE npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEeATENbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTh K TpPYAY, OCO3HAHHE LIEHHOCTH TPYAOJIIOOUS, MHTEPEC K
pasnuYHBIM _ cepaM  NPO(PECCHOHAIBHOM  JESTENBHOCTH, —CBSI3aHHBIM €
MaTeMaTUKOW W €€ MPUIOKEHUSMH, YMEHHE COBEPIIAaTh OCO3HAHHBIA BBHIOOD
Oynymeld mpodeccud M peain30BBIBATH COOCTBEHHBIC JKMU3HEHHBIC IIJIAHBI,
FOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHHIO U
caMOOOpa30BaHUIO Ha MNPOTSHKEHUU BCEU KU3HU, FOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAITPaBJIEHHOCTH;

7) 3K0JOru4eCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh HKOJOTHYECKON KYJIbTYPHI, TOHUMAHHUE BIIHSHUS
COIIMAIbHO-DKOHOMUYECKUX  TMPOIECCOB HA COCTOSIHUE MNPUPOJHOW U
COIMAILHON Cpeibl, OCO3HAHHE TJIO0ATBHOTO XapakTepa SKOJIOTMYECKHUX
npo0JieM, OpUeHTalMs Ha IPUMEHEHUE MAaTEeMAaTUUECKUX 3HAHUM JIJIsl PelIeHUs



3a/1a4 B 00JaCTH OKPY’KaIOIIEeW Cpelibl, INIAHUPOBAaHHUE MOCTYIIKOB U OLIEHKH UX
BO3MOXHBIX MOCJIEICTBUM JIJIs1 OKPYKaIOLIEN Cpeibl;

8) neHHOCTH HAYYHOI'0 TO3HAHUS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKh M  OOIIECTBEHHOW TMpPAKTHKW, TOHUMaHUE
MaTeMaTU4YecKOl HaykH Kak c(epbl YeTOBEYECKON AEsTeNbHOCTU, ITANOB €€
pPa3BUTHS W 3HAUYMMOCTH JUIS Pa3BUTUS LMBWIM3ALMHU, OBIAJCHUE SI3bIKOM
MaTeMaTUKH M MaTeMaTUYECKOW KYyJIbTYpOW Kak CpPEJCTBOM IO3HAHHS MUpA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HUCCIENI0BATEIbCKYIO AEATEIbHOCTD
MHIUBUIYAIBHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/bHbIE YHHBEPCAJIbHbIE YUeOHbIE TeiicCTBUS

ba3zoBbie JJornueckue NecTBUA:

BBISBJIATh M XapaKTEPU30BaTh CYIMICCTBEHHBIC NIPU3HAKA MAaTEMaTHYCCKUX
O0OBEKTOB, TIOHATHH, OTHOIICHWH MEXIy TOHATHAMHU, (HOPMYIHPOBATH
OTIpE/ICIICHHSI TIOHSITHH, yCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK
KiIaccu(UKaIlMi, OCHOBaHUSA IS OOOOIICHHWS W CpPaBHCHUS, KPHUTEPUU
IPOBOAMMOTO aHAJIN3a;

BOCIIPUHHMMAaTh, (OPMYJIHPOBATH M  NPEOOPa3OBBIBATH  CYXKJCHUS:
YTBEPANTEIBHBIC H OTPHUIIATCIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

BBISIBJISITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
IpOTUBOpeUrs B pakTax, TaHHBIX, HAOIIOCHUSIX U YTBEPKACHUIX, Mpe/jiarath
KPUTEPUH JIJISl BBISIBJICHUS] 3aKOHOMEPHOCTEHN U MPOTUBOPEUHIL;

JIeNaTh BBIBOJBI C MCIOJB30BAHHEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX WU
WHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
yTBEpKJIEHUN (TIpsIMbIE M OT TPOTHMBHOIO), BBICTPAMBATh apPTryMEHTAIIHUIO,
OPUBOJIUTh TPUMEpPHl W  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXKIICHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pemieHus ydeOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHMs, BbHIOMpATh HauWOoyiee TOAXONAIMKA C  yIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnble uccienoBarejabCcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIIEAOBATEIHCKANA WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCHI, (UKCHUPYIOIIME TMPOTHBOpPEYHE, MPoOIeMy,
yCTaHaBIMBATh UCKOMOE U JaHHOE, (HOPMUPOBATH THUIOTE3Y, ApPTyMEHTHUPOBATH
CBOIO TIO3UIINIO, MHCHHE,

IPOBOJUTH CaMOCTOATEILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
MCCJIEIOBAHNUE M0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
SBIICHUS, TPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy OOBEeKTamu,
SIBIICHUSIMH, TIPOTIECCAMU;

CaMOCTOATETHHO (POpMYIHPOBATH 00OOIIEHUS W BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, WCCICIOBAaHMS, OIEHWBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKKE BBIIBUTATH
MPETOIO0KEHHUS O €TO PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISBIIATh Ne(UIUTHI WHGOPMAIINH, JAHHBIX, HEOOXOIUMBIX NI OTBETA
Ha BOTIIPOC U JJIS PEIICHUS 3a/1a4u;



BbIOMpaTh  MHPOPMALIMIO W3  HUCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHANIM3UPOBATh, CHUCTEMATU3UPOBATH U HMHTEPHOPETHPOBATH HH(OOPMAIUIO
pa3IUYHBIX BUIOB U OPM MPEACTABICHNUS;

CTPYKTYpPHUpPOBaTh MH(OpMALMIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh Tpaduecky;

OLICHUBATh HaJEKHOCTh uH(popMaIuu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OO01menue:

BOCIIpUHUMATh UM (GOPMYJIHUPOBATH CYXKJIEHUSI B COOTBETCTBUU C
YCJIOBHUSIMU U IIEJISIMU OOIIEHUS, SICHO, TOUYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3peHHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 1O XOAY PelICHUS
3a/1a4l, KOMMEHTHUPOBATD MOJIYyUYCHHBIN pe3yJbTar;

B X0J1€ OOCYXJIEHHUS 3a]]aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1a€MOU TEMBI,
npoOJeMbl, pelaeMoi 3aJadM, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha TOUCK
pelIeHus, COMOCTaBIIATh CBOU CYXICHUS C CYKICHUSIMHU JIPYTHX YYaCTHHUKOB
nuasora, oOHapyKMUBaTh Pa3Inune U CXOJCTBO MO3UIIMKI, B KOPPEKTHOU (popme
dbopMynTUpoOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

IPEACTaBISATh pe3yIbTaThI perieHus 3aJ1a4u, IKCTICPUMEHTA,
UCCJICJIOBAHUSA, MPOEKTa, CaMOCTOSITEILHO BHIOMPaTh (hOpMAT BBICTYIUICHHS C
y4€TOM 3a71a4 IPE3CHTAIIMN 1 OCOOCHHOCTEH ay TMTOPHH.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

COCTaBIIATH IJIAH, aJITOPUTM PEIIEHUs 3a7a4d, BHIOUPATH CTIOCO0 pelieHus
C yd4€TOM HMEIIIUXCA PECypcoB M  COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBAaTh M KOPPEKTUPOBATh BAPHUAHTHI PEIICHHH € Y4ETOM HOBOMU
uHdOpMaIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJIEKT:

BJIa/JI€Th HABBIKAMHM II03HABATEIIBHOW pPEQIEKCUU KaK OCO3HAHUS
COBEpIIAEMbIX JCHCTBUA W MBICIUTENBHBIX TPOIECCOB, HX PE3YJIbTATOB,
BJIAJIETh CIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJS Tpollecca W pe3ynbTaTa
pElIeHHs] MaTeMaTHIeCKOM 3a/1a4u;

NPEIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpPH PEIICHUU
3a7laud, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, IAHHBIX, HAWIEHHBIX OMMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa MEIW M YCIOBUSAM, OOBSICHATH
MPUYUHBI JTOCTUXKEHUSI WM HEJOCTUKEHHSI pe3yJbTaTOB JEATEIbHOCTH,
HAXOJUTh ONMINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHas 1€ATEJIbHOCTD:

NOHMMAaTh M HCHOOJb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHIUBUIYaIbHONH pabOThl MPU pelieHWH Y4YeOHBIX 3aaad, MPUHUMATH IIeJb
COBMECTHOW JEATEIHHOCTH, IJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensTh BUlbl paboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U PE3yJbTat
paboThI, 0000111aTh MHEHUSI HECKOJIbKUX JTIOJICH;

y4acTBOBATh B TPYMMOBBIX hopMax paboThl (00CYkKIeHNs, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMbI» U HHbBIC), BBINOJHATh CBOIO YacTh pabOTHl U
KOOPAMHUPOBATh CBOW ACHCTBHSI C JIPYTMMHU YJIEHAMH KOMAaH/[IbI, OLIEHHBATh
KauecTBO  CBOEro  BKjJaJga B OOWMIMA  MPOAYKT 1O  KPUTEPUSIM,
c(hopMyJIHMPOBAHHBIM YYaCTHUKAMH B3aHUMOACHCTBUSI.



NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce oOyyaromuiicss MOJYYUT CIEAYIOIIUE
MpeAMETHBIE PE3YIbTAThI IO OTJAEIBLHBIM T€MaM pabdoueil MporpaMmbl yueOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAIIN3a:

Yuciia ¥ BIYMCICHUS:

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: PAMOHAIHHOE YUCIIO, O€CKOHEUHAs
nepuoandecKas JApoOb, MPOIEHTHI, HUPPAIMOHATBLHOE YHUCJIO, MHOXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb I€HCTBUTEILHOTO YUCTIA;

OPUMEHATh JIPOOM M MPOIEHTHI IS PElIeHUs] MPUKIAJAHBIX 3aad U3
pPAa3JIMYHBIX OTPACIIEH 3HAHUMN U PEATbHOU )KU3HU;

OPUMEHATh  NPUOJVOKEHHBIC  BBIUMCICHMS, TpaBUja  OKPYTJIEHUS,
NPUKUIKY U OLIEHKY PE3yJibTaTa BRIYUCICHHUI;

CBOOOJIHO OIEPUPOBATH TMOHSATHEM: CTENIEHb C I1IEJbIM IOKa3aTelieM,
UCIIOJIB30BaTh MOJIXOMAAIIYI0 (OpMYy 3amUCU JCHCTBUTENIBHBIX YHCEN IS
pelIeHUs MPAKTUYECKUX 3a7a4 U MPEJICTABICHUS JaHHBIX;

CBOOOJIHO  OINEpUpPOBaTh  TOHATHEM:  apuUPMETUYECKUH  KOPECHBb
HaTypajJbHOW CTEIICHH;

CBOOOJIHO  ONEPUPOBATh TOHATHEM: CTENEHb C  paIlMOHAIBHBIM
NOKa3aTeNeM;

CBOOOJIHO OMEPUPOBATh TMOHATHUAMH: JIOTApU(M 4YHUCTA, JCCATUYHBIC H
HaTypaiabHbIEe TOTapUPMBI;

CBOOOJTHO OTIEpUPOBATH MOHSATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATh MOHATUSAMH: AapPKCHHYC, AapKKOCHHYC HW apKTaHTEHC
YUCJIOBOTO apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO  OMEpUpOBaTh  MOHATUSIMH:  TOXAECTBO,  ypaBHEHHUE,
HEpPaBEHCTBO,  PABHOCWUJIBHBIE  YpPaBHEHUSI W YpPaBHEHUS-CIEICTBUS,
PaBHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3IMYHBIE METOJABl PEIICHUS PAlMOHAIBHBIX W JAPOOHO-
pallMOHATbHBIX YpPaBHEHUW, MNPUMEHSATH METOJ WHTEPBAJOB [JIsl PELICHUS
HEPaBEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATHSIMHU: MHOTOWIEH OT OJIHOM TMEPEeMEHHOM,
MHOTOWIEH C MEIbIMH KOod(DPUIMEeHTaMH, KOPHHU MHOTOYJIEHA, MPUMEHSTH
JICJICHHE MHOTOYJIECHA HAa MHOTOYWIEH C OCTaTKOM, Teopemy be3y u Teopemy
Buera nns pemenns 3anady;

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: CHCTEMa JIMHEWHBIX YpPaBHEHUM,
MaTpula, ONPEAEIUTEeNb MaTpullbl 2 X 2 W ero reoMeTpUYECKUH CMBbICT,
UCIIOJIb30BaTh CBOMCTBA ONMpeaenuTens 2 X 2 1Jid BBIYUCICHUSI €r0 3HAYEHUS,
MPUMEHATh ONPEACIUTENN Il PEUICHHUS CUCTEMBl JIMHEWHBIX YPAaBHEHU,
MOJICJINPOBATh PEAIbHBIE CUTyallMd C TIOMOIIBK0 CHCTEMbI JIMHEWHBIX
YPaBHEHUW, MCCIEI0BATh ITIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MAaTpULl U
onpeAeauTeNeH, THTEPIPETUPOBATH MTOIYUYEHHBIN PE3YJIbTAT;

UCIIOJIb30BAaTh CBOWMCTBA JEHCTBUM C KOPHSAMU ISl MPeoOpa3zoBaHUS
BBIPAKCHUU;

BBIMIOJIHSITh  MPEOOpa30BaHMsI YHUCIIOBBIX BBIPAXKEHUM, COJEpHKAIIUX
CTEIIEHU C PALIMOHAIBHBIM IMOKA3aTEIEM;

HCMOJIb30BaTh CBOWCTBA jJorapugmoB TSt npeoOpa3oBaHuUs
TorapuMUYECKUX BBIPAKECHUI;



CBOOOIHO OMEPHUPOBATH MOHATHIMH: UPPAIMOHANBHBIE, IOKAa3aTeIbHbIC U
jgorapuMHUUECKUe yYpaBHEHHs, HAXOAUTh WX PEIIEHUS C MOMOIIBIO
PaBHOCHIIBHBIX MEPEXO0A0B UM OCYIIECTBIISISI POBEPKY KOPHEH;

OPUMEHATH  OCHOBHBIE  TPUTOHOMETPHUYECKUE bopmynbl  ams
npeoOpa3oBaHus TPUTOHOMETPUIECKUX BBHIPAKEHUH;

CBOOOJHO OMEpUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
NPUMEHATH HEOOXOoAMMBbIE (OPMYNIBI [ PEIICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHUIA;

MOJICIMPOBATh peajdbHbIE CUTyallUd Ha S3bIKE anreOpbl, COCTaBIATh
BBIPQXKCHHS, YpaBHEHHs, HEPAaBEHCTBA IO YCJIOBHIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJIETN C MCIIOJIb30BaHUEM amlmapara aireOpsi.

DYyHKIUHA U TPAPUKU:

CBOOOJIHO OMEpUPOBATh MOHATHAMH: (YHKIHUSA, CHOCOOBI 3aJaHus
(yHKIMU, B3aMMHO OOpaTHble (QYHKIUK, KOMMO3UIMUSA (QYHKUUN, Trpaduk
(yHKIMH, BBITOTHATH dJIEMEHTapHbIE TPeoOpa3oBanus rpadukoB HyHKIUH;

CBOOO/IHO OTEPHPOBATH MOHATHIMH: 00JIACTh OMPEACICHUS U MHOXXECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOO/IHO OIEpPHPOBATh TIOHATUSMHU: YETHBIE W HEYETHBIC (DYHKIHUH,
nepuoandeckue QyHKIUU, TPOMEXYTKA MOHOTOHHOCTH (DYHKIIUN, MAaKCUMYMBI
1 MUHEMYMBI (QyHKIMM, HaunOoJblllee ¥ HaWMMEHbIIee 3Ha4YeHHWE (YHKIUH Ha
IPOMEXKYTKE;

CBOOOJ/IHO OTIEpUPOBATH TIOHATUSIMU: CTEIICHHAs! (PYHKIHUS C HATypaJIbHBIM
U LIETBIM TTOKa3zaTesieM, Tpaduk CTeTeHHONW (YHKIUU C HATYPAJIbHBIM U IEIbIM
nokasaresieM, rpaduk KOpHS Nn-oil CTeNeHHu Kak (YHKIHUU OOpaTHOM CTENEeHH C
HaTypaJbHBIM ITOKa3aTeNIeM;

OIEepUpPOBATh MOHATUSMU: JIMHEHHAs, KBaApaTUYHAs U APOOHO-TUHEHHAas
(GYHKIIMK, BBINONHATH SJIEMEHTAPHOE UCCIENOBAaHWE M IOCTPOEHUE HX
rpaduKoB;

CBOOOJTHO OIEPUPOBATH MOHATHIMU: MTOKa3aTeNbHAs U Jorapupmudeckas
GbyHKIMHM, UX CBOMCTBA M rpadUKH, UCIOJIB30BaTh UX TpapuKH I peIicHUs
YpPaBHEHHM;

CBOOOJTHO OTEpPUPOBATH MOHATHUSMU: TPUTOHOMETPUYECKAS OKPYKHOCTb,
OTIpeJIeICHHE TPUTOHOMETPUUECKUX (PYHKIIUH YUCIOBOTO apryMEHTa;

UCTIONIb30BaTh Tpaduku (QYHKIUN JUIsl KCCICAOBAHUS TIPOILECCOB U
3aBUCUMOCTEM MPU PEIICHUU 3314 U3 IPYTUX YUYeOHBIX IPEIMETOB U PeabHOU
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJu3a:

CBOOO/IHO ONEPHUPOBATh MOHATUSAMU: apumeTnyeckass 1 reoMeTpuIecKast
nporpeccusi, 06CKOHEUHO YOBIBAIOIIasi TEOMETPUYECKast MPOTPECCHs, TUHEHHBIN
U OKCIIOHEHLIMAJIBHBIH pOCT, (¢opMyla CIOXKHBIX IPOLEHTOB, HMETh
IpEeJICTaBICHNUE O KOHCTAHTE;

UCTOJIb30BaTh MPOTPECCUU JUIS PEIICHUs pealbHBIX 3a7ad MPHUKIAJTHOTO

XapakTepa;
CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH: TOCIEAOBATEILHOCTh, CIOCOOBI
3a1aHus MOCJIe10BaTEILHOCTEH, MOHOTOHHBIE u OTrpaHUYECHHbIE

MOCJIEI0BAaTEIbHOCTH, IOHUMATh OCHOBBI 3apOXKJECHHS MaTeMaTH4YECKOIo
aHaJu3a Kak aHain3a 0ECKOHEYHO MaIbIX;

CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: HENPEPHIBHbIE (QPYHKIUHU, TOUKHU
paspsbiBa rpaduka QyHKIUU, aCUMIOTOTHI Tpadrka GyHKIINY;

CBOOOJIHO ONEPUPOBATh MOHATHEM: (YHKIIUS, HEIPEPbIBHAS HA OTPE3KE,
MIPUMEHSITH CBOMCTBA HEMPEPBIBHBIX (DYHKIUI JIJIsi pelIeHUs 3a/1ay;



CBOOOJHO ONEpPUPOBATH NOHATHUSAMHU: NEpBas U BTOpPAsl MPOU3BOIHBIC
(yHKUMH, KacaTeabHas K rpaduKky ¢ yHKLINH;

BBIYUCIIATh  NPOU3BOAHBIC CYMMBI, IIPOM3BEICHMUA, YaCTHOIO U
KOMITO3ULIMH IBYX (PYHKIUH, 3HaTh IPOU3BOAHBIC 3JIEMEHTAPHBIX (PYHKIINH;

UCIOJIb30BaTh T€OMETPUUECKUNA U (PU3UUECKUN CMBICT MPOU3BOJHON IS
pelIeHus 3a1ay.

MHoxecTBa H JIOTHKA:

CBOOOJHO  ONEpUpOBaTh MOHSATUSAMH: MHOXKECTBO, OINEpaluyd HaJl
MHOKECTBAMU;

VICIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Ui OIMCAaHUs
peaNbHbIX MPOILIECCOB W SIBJICHUH, MPU PEUICHUH 3aJad U3 JIPYTUX Y4EOHBIX

IPEAMETOB;
CBOOOJTHO ONEpUPOBATH MOHATHAMU: OIpEJeIeHHe, TeOpeMa, ypaBHEHHE-
CIIEACTBHE,  CBOHCTBO  MAaTEMaTHUYECKOIO0  OOBEKTa,  JOKa3aTeJIbCTBO,

PABHOCUJIbHBIC YPABHEHHUS U HEPABEHCTBA.

K xonmy oOydenuss B 11 kiacce oOy4aromuiicss MOJYYUT CIEAYIOIIUE
IpEIMETHBIE PE3yJbTAThI MO OT/ACIBHBIM TeMaM padouell MporpaMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia 1 BBIYUCIICHHSA:

CBOOOJTHO OIEpUPOBaTh TMOHATUSMU: HATypalbHOE M I1EJI0€ YHUCIIO,
MHOKE€CTBA HAaTYypaJbHBIX U LIEJIBIX YUCEN, UCIIOJIB30BATh IPU3HAKHU JIEIIMMOCTHU
uensix uucen, HOJ[ m HOK HaTypanbHBIX YuWcen s pELICHHs 3aaad,
IPUMEHSATH AIrOpuT™ EBKIIMAA;

CBOOOJTHO OMEpUpPOBATh MOHATHEM OCTaTKa IO MOMAYJIO, 3aIlKChIBATH
HaTypaJbHbIC YNCIIA B PA3JIMYHBIX IO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OIEPUPOBATH MOHATHIMHU: KOMIUIEKCHOE YHCIO U MHO>KECTBO
KOMIUIEKCHBIX YHUCEIN, NMPEACTABISITh KOMIUIEKCHBIE YKCclia B alredpandeckou u
TPUTOHOMETPUYECKON (hOpMeE, BBITIONHITH apUPMETHUECKUE ONEepallii ¢ HUMU
¥ N300pakaTh Ha KOOPAUHATHOM IIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHUPOBATH MOHATUSMU: UPPAIMOHAIIbHBIE, TTOKa3aTeIbHbIE U
norapuMUYECKUEe HEPABEHCTBA, HAXOAHUTh WX PEIICHUS C TOMOIIbIO
PaBHOCUJIBHBIX [IEPEX0/I0B;

OCYIIECTBJISITh OTOOpP KOpHEH TpU PEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS,

CBOOO/IHO OIEpPUpPOBaATh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEOO0XOoAMMbIE (OPMYNBI [ PEIICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTbh YpaBHEHUI
U HEPAaBEHCTB, PAaBHOCHUIIBHBIE CHCTEMBI M CHUCTEMBI-CIEICTBHs, HAXOIUTh
pelmeHnss CHUCTEMBl M COBOKYIIHOCTEM palMOHAIBHBIX, HPPALMOHAJIBHBIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUUYECKUX YPAaBHEHUN U HEPABEHCTB;

pemars palroOHaJbHEIE, VppaLMOHAJIbHBIE, IIOKa3aTEeJIbHBIE,
jgorapuMHUYECKUE U TPUTOHOMETPUYECKHE YpaBHEHHs M HEpPaBEHCTBA,
COZIeprKaIlie MOIYJIM U TApAMETPBIL;

OPUMEHSATH Tpa)MuecKre METObI U1l PELICHNS] YPABHEHUI U HEPABEHCTB,
a TaK)Ke 3a7a4 C mapameTpamu;

MOJICJIUPOBATh pEalbHbIE CHUTYallUH Ha A3bIKE anreOpbl, COCTaBIATH
BBIPQ)KCHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHUIO 3a/a4H,
HCCJIEeI0BAaTh MOCTPOEHHBIE MOJENIM C HCIOJIb30BAHMEM almapaTta ajareopsl,
MHTEPIPETUPOBATH ITOTYYCHHBIA PE3yJIbTaT.



DyHKIUHA U TPaPUKH:

CTpPOUTh TpaUKH KOMIO3ULIMHM (YHKIHUA C MOMOIIBIO 3JIEMEHTapHOIO
MCCJIEI0BAHNS U CBOWCTB KOMIO3UIIUMU ABYX ()YHKIIHIA;

CTPOUTh TE€OMETpUYEeCKHMe oOpa3bl YpaBHEHHH U HEPABEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJHO OMNEPUPOBATH MOHATUSAMU: TPaQUKA TPUTOHOMETPUUYECKUX
byHKIMI;

OPUMEHATh (DYHKIMHU JUIsi MOJAEIHUPOBAHUS M HUCCIENOBAaHUSA PEATbHBIX
IIPOLIECCOB.

HavaJyia MaTeMaTH4€CKOro aHAJIHM3A:

UCIIOJIb30BaTh  NPOM3BOJHYIO  JJIs  HCcieAoBaHMs  (QYHKUMM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOAUTh HaHOOJbIlIEe U HAUMEHbLIEE 3HaYEHUS! QYHKIUUA HENPEPbIBHON
Ha OTPE3KE;

UCIIOJIB30BATh MPOU3BOJHYIO ISl HAXOXKIAEHHS HAWJIy4dllEero pelieHus B
OPUKIAOHBIX, B TOM YHMCJIE COLMAJIbHO-DKOHOMUYECKHUX, 3aJayax, Jis
OTIpEJICICHUs] CKOPOCTM U YCKOpPEHHs Ipoliecca, 3aJaHHOTrOo (HOopMysoi uiu
rpadukom;

CBOOOJTHO OIEpPUPOBATH TOHATHSAMHU: TEpBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpajl, HAaXOJUTh NEPBOOOpPA3HBIC AIEMEHTAPHBIX (YHKIMH W BBIYUCISATH
uHTerpan no ¢popmyne Hetorona-Jleitonuia;

HaXOAUTh IUIOMAAN TUIOCKUX GUTYp U OOBEMBI Tel C MOMOIIBIO
UHTErpaa;

UMETh IPEJICTABICHUE O MAaTEMAaTHUYECKOM MOJIEIUPOBAHUU Ha IIpUMEpE
cocraBieHus qudepeHINaIbHbIX YpaBHEHUIH;

pemars NpUKIagHbIe 3a4a41, B TOM YUCIIE COLMAIBHO-3KOHOMUYECKOIO U
¢usnyeckoro  xapakrepa,  CpeICTBaMU  MaTeMaTUYECKOro  aHaJIM3a.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ae/ioB
U TeM MPOrpamMMmbl

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTH4eckue
padoThI

duekTpoHHble (U poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

MHO0XkeCTBO
JNENCTBUTEIBHBIX YUCEI.
MHoOrouneHsI.
PanvioHaneHbIE ypaBHEHUS
1 HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YPAaBHEHUN

24 1

DYHKIUU U TPaPUKH.
CrenenHast GyHKITUSA C
IEJTBIM TTOKa3aTeIeM

12 1

ApubMeTnuecKknii KOpeHb
N-0¥ CTENEHHU.
HppaunonanbHbie
ypaBHEHUS

15 1

[TokazarenbHas GyHKLIUS.
[TokazarenbHble ypaBHEHUS

10 1

Jlorapudmuyeckas
GbyHKIHS.
Jlorapudmuueckue
ypaBHEHUS

18 1

Tpuronomerpuueckue

22 1




BBIPAXKCHUS U YPABHEHUS

TlocnenoBarenbHOCTH U

10
IIPOrpeccuun

HenpepriBHble (QyHKIUU.

[IpownsBoaHas 20

[ToBTOpenue, o6o01IICHNE,

cUuCTeEMAaTHU3alusd 3HaHUN

OBIIEE KOJIMYECTBO

YACOB I10 ITPOI'PAMME 136




11 KJIACC

Ne
n/n

HaumeHoBaHue pa3ae/ioB
U TeM MPOrpamMmbl

KoaunuyecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThbI

duexkTpoHHble (U poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Uccnenoanue hyHKIUM ¢
MMOMOIIBIO TPOU3BOIHOM

22 1

[TepBooOpaznas u
HHTETrpaj

12 1

I'paduku
TPUTOHOMETPHUYECKHUX
GyHKIMH.
TpuroHomerpuyeckue
HEpaBEHCTBA

14 1

HppaunonanbHsie,
noKasarejabHble U
norapupmMuuecKue
HEpaBEHCTBA

24 1

KowmruiexcHble uncia

10 1

HaTypaJ'ILHHC H OCJIbIC
qucjia

10 1

Cucremspl palMOHaIbHBIX,
UppalMOHAIBHBIX
[IOKa3aTeNbHBIX U
Jorapu(pMUIECKUX
YpaBHEHUH

12 1




3ajauu ¢ nmapameTpamMmu 16 1
[ToBTOpenue, o6oodIIEHNE, 16 5
cHCTEeMAaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO
- 136 10

YACOB I10 ITPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[[MHOkeCcTBO, OTniepaIiii Ha/l
MHO>XECTBAMH M UX CBOMCTBA

Huarpammsl Diinepa-Benna

[IpuMeHeHne TeopeTHKo-
MHOY»ECTBEHHOTO arapara
JUI PELICHUs 3a1a4

PammmonanbHbie yucia.
OOBIKHOBEHHBIE U
JECATUIHBIC TPOOH,
MPOIICHTHI, OECKOHEYHBIC
MePUOANYECKHE IPOOH

PanmoHaasHbBIE YKCIa.
OOBIKHOBEHHBIE U
JECATUYIHBIC IPOOH,
MPOIICHTHI, OECKOHEYHBIC
MIePUOANYECKHIE TPOOH

[Tpumenenue apooeit u
MPOLIEHTOB JUIS PEIICHUS
NPUKIIaJHBIX 3a/1a49




[Tpumenenue apoOdeit u
IMPOLCHTOB JJId pCHICHUSA
IMPUKIAAHBIX 3aaa4

JlelicTBUTENbHBIEC YHCIIA.
PanmonanesHbie 1
HWppalMOHAIbHBIE YHCIIA

Apudmernueckue ornepanuu
C ICUCTBUTEIHHBIMH YHCIIAMU

10

Monynbs AeCTBUTEIBHOTO
YHUCJIa U €T0 CBOMCTBA

11

[TpubnmxEnnbie
BBIYUCIICHUS, TIPABHIIA
OKPYIJICHHS, IPUKUIKA U
OIIEHKA pe3yJIbTaTa
BBIYMCJICHUI

12

OCHOBHBIC METOIBI PEIICHUS
LIEIBIX U APOOHO-
palMoHaIbHBIX YPABHCHHUN 1
HEPABCHCTB

13

OCHOBHBIE METOIbI PEILICHUS
LIEJIBIX U APOOHO-
palMoHAIBLHBIX YPAaBHECHUN U
HEPABCHCTB

14

OCHOBHBIC METOJIbI PEIICHUS
LENBIX U JPOOHO-
palMoHAIBLHBIX YPAaBHECHUN U




HEpPABEHCTB

15

MHOrouneHsl 0T OJHOMI
nepeMeHHou. Jlenenne
MHOTOYJIEHAa HA MHOTOWIEH C
octatkoM. Teopema besy

16

MHOTOYJIEHEI C OEeJIbIMU
ko3¢ punmentamu. Teopema
Buera

17

Pemenne cucreM JIMHEMHBIX
ypaBHEHUU

18

Pemenne cucreM TUHEHHBIX
ypaBHEHUU

19

Marpuiia cucTeMbl JTMHEUHBIX
ypaBHeHUH. Onpenenuresb
MAaTPHUILbI 2X2, €ro
F€OMETPUYECKUN CMBICT U
CBOICTBA; BBIYUCIIEHUE €TO
3HAYEHUS

20

Onpenenurenb MaTPULBI 2X2,
€ro reOMETPUYECKUIA CMBICIT
M CBOMCTBA; BEIYHCIIEHHE €TO
3HAYEHUS

21

IIpumeHeHne onpenennTes
JUISl PELLIEHUs] CUCTEMBI
JIMHEWHBIX YpaBHEHUN

22

Pemenne MMPUKIIAIHBIX 3a1a4




C IOMOILBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUN

23

Pemenne npukiaaHeIx 3a1a4
C IOMOIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUHN

24

KonTponsHas pabora:
"PanonanbHbIe ypaBHEHHS U
HepaBeHCTBa. CHCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIUSA, CTIOCOOBI 3a1aHus
¢byskun. Bzanmuo
oOpaTHble QYHKIIHNH.
Kommnozumus hyHkimii

26

I'padux byakIAN.
DJieMeHTapHbIe
npeoOpazoBaHus TpauKoB

byHKIIUN

27

Ob6nacTh onpeaenecHus u
MHO>KE€CTBO 3HAYCHHI
¢dbyaknuu. Hymu GyHkmmm.
[IpomexxyTku 3HaK
MOCTOSIHCTBA

28

YETHbIC U HEUETHDBIC
¢byukuun. [epuonnyeckue
¢byukun. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIUU




29

MaxkcuMyMbl 1 MUHUMYMBI
¢bynkuuu. Hanbomnpmee u
HaMMEHbIIIee 3HAYCHNE
(GYHKIMHU Ha TPOMEKYTKE

30

JIuneliHas, KBaApaTU4yHas U
OpoOHO-NMHENWHas QYHKINU

31

DneMeHTapHOE UCCIIeIOBAaHNE
U IOCTPOEHUE TPaUKOB ITHX

byHKIINN

32

DJIEeMEHTapHOE UCCIIETOBAHUE
U TIOCTPOEHUE TPaUKOB ITHX

byHKINNA

33

Crenelsb ¢ LEIbIM
nokazareyieM. buaom
Hrrotona

34

Crenelsb ¢ LEJIbIM
nokasareiieM. buaHoM
Hrrotona

35

Crenennast GyHKITUSA C
HaTypaJbHbIM U LIEJIBIM
nokazareneM. EE cBoiicTBa u

rpaduk

36

KonTtposnrHas padoTa:
"CrenenHas ¢pynkuus. Eé
cBoiicTBa u rpaguk”

37

ApupmeTrueckuii KOpeHb




HAaTypaJIbHOU CTEIIEHU U €ro
CBOMCTBA

38

ApupmeTrueckuii KOpeHb
HaTypaJbHOMU CTEIIEHU U €ro
CBOMCTBA

39

[TpeobpazoBaHust YHCIOBBIX
BBIPAXKEHUH, COJIEPKAILNAX
CTENEHU U KOPHU

40

[IpeobpazoBaHust YHCIOBBIX
BBIPAKEHUH, COACPIKAIINX
CTENIEHU U KOPHHU

41

[IpeobpazoBaHust YHCIOBBIX
BBIPAKEHUH, COACPIKAIINX
CTENEHU U KOPHHU

42

UppannonanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/IbI peICHHS
UppalMOHANILHBIX YPaBHEHHM

43

HppanuonanbHbie
ypaBHeHUs. OCHOBHbBIE
METO/IbI peIICHHS
UppalMOHANILHBIX YPaBHEHHM

44

WppaunoHaibHble
ypaBHeHus1. OCHOBHbIE
METO/IbI PELICHMS
UppalMOHAIBHBIX YPaBHEHUN




45

PaBHOCHIBHEIE Mepexobl B
PEIICHNU UPPALUMOHAIBHBIX
ypaBHEHU I

46

PaBHOCHIBHEIE epexoanl B
PEIICHNHU UPPALUMOHAIBHBIX
YpaBHEHUU

47

PaBHOCHIBHEIE Nnepexobl B
PEIICHNHU UPPALUOHAIBHBIX
YpaBHEHUU

48

PaBHOCHIBHEIE Nepexobl B
PEIICHNHU UPPALUOHAIBHBIX
ypaBHEHUU

49

CaoiicTBa u rpaduK KOPHS n-
Ol cTeneHu Kak (PyHKITMH
00paTHOM CTENEHU C
HaATYpaJIbHBIM ITOKa3aTelIeM

50

CaoiicTBa u rpaduK KOPHS n-
o1 cTeneHu Kak (QyHKINH
o0OpaTHOH CTeneHu ¢
HaTypaJIbHBIM TOKa3aTelieM

51

KonTtponsHas padora:
"CpoiicTBa 1 rpaduK KOpHS
N-O CTENEHHU.
Uppanmonanbusie
ypaBHeHus"

52

Crernens ¢ panroHaJIbHBIM




moxasareyieM U €€ CBOUCTBA

53

Cremnenb ¢ palliOHAIbHBIM
IIOKazaTeJieM U €€ CBOMCTBAa

54

Cremnenb ¢ palliOHAIbHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

55

[TokazarenpHas pyHKIUA, €€
CBOICTBa U rpaduk

56

Hcnonws3oBanue rpaduka
GYHKIMM JUTSL peleHust
ypaBHEHUU

57

Hcnonws3oBanmne rpaduka
GYHKIMM JUTSL peleHust
ypaBHEHUU

58

[TokazarenbHble ypaBHEHUS.
OCHOBHBIE METOIbI PELLICHUS
MOKa3aTeIbHbIX YpaBHEHUN

59

IlokazarennHbIC YpaBHCHHUA.
OcCHOBHBIC MCTOABI pECIICHUSA
II0Ka3aTCIBbHBIX ypaBHeHI/Iﬁ

60

IToxa3aTensHEIC YpaBHCHHUA.
OCHOBHBIC MCTObI PCHICHHA
IIOKa3aTCIbHBIX ypaBHeHI/Iﬁ

61

KonTtposnsHas pabora:
"IToka3zaTenbHast PyHKIMSL.
Iloka3zarenbHble ypaBHEHUS"

62

Jlorapugm uyucna. CoiicTBa




norapudma

Jlorapudwm gucia. CBoiicTBa

63
norapudma

64 Jlorapudwm gucia. CBoiicTBa
norapudma

65 JlecsiTHUHBIC U HATYpaTbHBIC
Jorapu@msl

66 JlecsiTHUHBIC U HATYpAJIbHBIC
Jorapu@msl
[IpeobpazoBanue

67 BBIpAKEHUH, COJIEpPIKAIINX
Jorapu@msl
[TpeobpazoBanue

68 BBIpAKEHUH, COJIEpIKAIINUX
sorapudmbl
[IpeobpazoBanue

69 BBIpAKEHUH, COJIEpIKAIINX
sorapudmbl

70 Jlorapudmudeckas GyHKIINS,
e€ cBolicTBa U rpaduk

71 Jlorapudmuueckas GyHKIHS,
e€ cBolicTBa U rpaduk
Hcnonb3oBanue rpaduka

72 GyHKUIUYU 17151 pelieHust

YPaBHEHUH




73

Hcnonb3oBanue rpaduka
GyHKIUY 17151 peIieHust
ypaBHEHU I

74

Jlorapudmmuueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl pEIIeHUS
JOTapu(PMUYECKUX
YpaBHEHUU

75

Jlorapudmuueckue
ypaBHeHUsA. OCHOBHBIE
METO/IbI PEIICHUS
JoTapu(PMUIECKuX
ypaBHEHUU

76

Jlorapupmuueckue
ypaBHeHUsA. OCHOBHBIE
METO/IbI pEIIeHHS
Jorapu(pMUIECKUX
ypaBHEHU M

77

PaBHOCUIIBHBIE IEpEXOBI B
peleHnH JorapupMUIeCcKux
YPaBHEHUI

78

PaBHOCUIIBHBIE IEpEXOBI B
peleHnH JorapupMIUIecKux
YPaBHEHUI

79

KonTtponsHas pabora:
"Jlorapudmuueckas




¢ynkuus. Jlorapupmuueckne
ypaBHEeHUA"

80

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOTO
apryMeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO
aprymMeHTa

82

ApKCHHYC, apKKOCHHYC U
ApPKTAaHI'€HC YK CIIOBOTO
aprymeHTa

83

ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHACIIOBOTO
apryMeHra

84

Tpuronomerpuyeckast
OKPY’KHOCTb, OIIpeJIeIICHHE
TPUTOHOMETPHUYECKHUX
(GyHKIH 4UCIOBOTO
aprymeHra

85

Tpuronomerpuueckas
OKPY’KHOCTb, OIIpEJICIICHHE
TPUTOHOMETPHUYECKHUX
(GYHKIHI 4UCIOBOTO
aprymeHra

86

OCHOBHBIE
TPUTOHOMETPHYECKUE




bopmybl

87

OCHOBHBIE
TPUTOHOMETPUYECKUE

bopmybl

88

OCHOBHBIE
TPUTOHOMETPUYECKUE

(bopMyIbl

89

OCHOBHBIE
TPUTOHOMETPUYECKUE

(bopMyIbI

90

[IpeoGpa3zoBanue
TPUTOHOMETPUYECKUX
BBIPAKCHUH

91

[TpeobpazoBanue
TPUTOHOMETPUYECKHUX
BBIPAKCHU U

92

[IpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

93

[IpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPaKECHUIN

94

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUN

95

Pemenue




TPUTOHOMETPUYECKHUX
ypaBHEHU I

96

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHU I

97

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

98

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

99

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

100

Pewrenne
TPUTOHOMETPHUUECKHUX
ypaBHEHU M

101

KonTponbHas pabora:
"TpuroHoMerpuyeckue
BBIPAKEHUS U
TPUTOHOMETPHYECKUE
ypaBHeHUS"

102

IlocienoBaTeIbHOCTH,
CIIOCOOBI 3aJaHHUs
MOCJIEIOBATEILHOCTEM.
MeTtoa MaTeMaTHUYECKOM




WHIYKLIU

103

MOHOTOHHBIC B
OTpaHUYECHHBIE
IOCJICAOBATEIILHOCTH.
Hcropus ananusa
OSCKOHEYHO MaJIBIX

104

Apudmernueckas
nporpeccust

105

I'eomerpuueckas mporpeccust

106

beckoneuHo yObIBarorast
reOMeTpHYeCcKast MPOTPeCCUs

107

CymMma GecKoHEYHO
yOBIBAOIIEH TEOMETPUUECKON
MPOTpECCUn

108

JIunenHbIl 1
AKCHOHEHIMAIBHBIN POCT.
Yucno e. DopMyina CIOKHBIX
MIPOLIEHTOB

109

JImHelHbIN 1
SKCIOHEHIIMAIBHBIN POCT.
Hucno e. DopMyia CIOKHBIX
MPOIIEHTOB

110

Vcnonbp3oBaHue NpOrpeccuu
JUISL PELIeHUs] peabHbIX
3aJja4y MPUKIIaIHOTO
XapakTepa




KonTtponsHas pabora:

111 "ITocie10BaTEIbHOCTHA U
nporpeccun”

112 HenpepoiBHBIC (YHKITMHM B HX
CBOMCTBA

113 Touka pa3pbiBa. ACUMIITOTBI
rpadukoB QyHKUINN

114 CpoiicTBa (hyHKIMH
HETIPEPBIBHBIX HA OTPE3KE

115 CpoiicTBa (hyHKIMIA
HETIPEPHIBHBIX Ha OTPE3KE

116 Merto1 UHTEPBAJIOB JJIst
pelIeHNs HEPaBEHCTB

117 Meto UHTEPBAJIOB ISt
pelIeHNs HEPaBEHCTB

118 MeTto1 UHTEpBAJIOB IS
pElIeHNs HEPaBEHCTB
[IpumeneHnne cBOMCTB

119 HETIPEPBIBHBIX (QYHKITUHN IS
pelieHus 3aaa4y
IIpuMeHeHue cBOMCTB

120 HEMpPephIBHBIX PYHKIUN A5
pelieHus 3aaa4y
[IepBas u BTOpas

121 P P

MIPOU3BO/IHBIE (DYHKIIUU




Omnpenenenue,
122 Tr€OMETPUYECKUNA CMBICT
IIPOU3BOTHOM

Omnpenenenue, GuU3NIECKUi

123 .
CMBICII IPOU3BOAHOM

124 YpaBHeHHE KacaTeIbHOU K
rpaduky GpyHKIUU

125 YpaBHeHHE KacaTeIbHOU K
rpaduky GyHKIUU

126 [Ipon3BOIHBIE 3IIEMEHTAPHBIX
byHKINNA

127 [Ipon3BoIHBIE 3IIEMEHTAPHBIX
byHKINN
[IpousBoHAS CYMMBI,

128 MIPOM3BEICHUSI, YACTHOTO U

KOMIO3UITUHU (DYHKITUH

[Tpou3BoiHAS CYMMBI,
129 MIPOM3BEICHUSI, YACTHOTO U
KOMITO3UITUHU (DYHKIIAH

[TpounsBoHas CyMMBI,
130 MIPOM3BEICHUSI, YACTHOTO U
KOMIO3HUIIUHN (PYHKIIHI

KonTtponsHas padora:

131
"[IpousBoanas"

[ToBTOpenue, 06061IeHNE,

132
CUCTEMAaTH3alVsl 3HAaHUH:




"VYpaBHeHus"

[ToBTOpenue, o6od1ICHKE,

133 CUCTEMAaTH3AIIVsI 3HAHWIA: 1
"qDYHKIII/II/I"

134 Hrorosas KOHTpOJIbHAS 1 1
paborta

135 Hrorosas KOHTpOJIBHAS 1 1
paborta

136 [ToBTOpenHue, 0600IICHNE, L
CHUCTEeMaTH3alusl 3HAHUI

OBUIEE KOJIMYECTBO YACOB
136 10

10 ITTPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHON
K MCCIIEIOBAaHUIO (DYHKITHIT
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[IpuMeHeHne npon3BOIHON
K HCCIIEIOBAaHUIO (DYyHKITHIT
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpumeneHnne Tporu3BOIHOM
K HCCIICIOBAaHUIO (DYyHKITHI
Ha MOHOTOHHOCTD H
KCTPEMYMBI

[IpumeneHnne Tporu3BOIHOM
K UCCJIeI0BAaHUIO (DYHKIIHIA
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[IpumeHeHue Mporu3BOIHOM
K UCCJIEeIOBAaHUIO (DYHKIIHIA
Ha MOHOTOHHOCTb U
KCTPEMYMBI




IIpuMeHeHne nmpon3BOIHON
K MCCIICIOBAaHUIO (DYHKITHIT
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

Haxoxnenrne HaubobIIero
Y HAMMEHBIIIETO 3HAYCHUS
HEenpepbrIBHON (DYHKIIMHM HA
OTpe3Ke

Haxoxnenue HaubobIIero
Y HAaMMEHBIIIETO 3HAYCHUS
HenpephIBHON (DYHKIIMHM HA
OTpe3Ke

Haxoxnenne HanOOJIBIIETO
Y HAaMMEHBIIIETO 3HAYCHUS
HEeTpepHIBHOW (PyHKIIMM Ha
OTpe3Ke

10

Haxoxnenre HanOoJIbIIEro
Y HAMMEHBIIIETO 3HAYCHUS
HETPEPBIBHOW (PYHKITMHU Ha
OTpE3Ke

11

Haxoxnenue HaubobIero
Y HaUMEHBILIETO 3HAYCHUS
HEenpephIBHON (DYHKITMH HA
OTpe3Ke

12

HaxoxnaeHue HanOOJIBIIETO
1 HAMMCHBIICTIO 3HAYCHU A




HEeNpepbIBHON (QYHKIUHU HA
OTpe3Ke

13

[IpuMeHeHne npon3BOIHON
JUI HaXO0XACHUS
HaWIY4IlIEero peleHus B
MIPUKIIAIHBIX 3a7a4ax

14

[IpuMeHeHne npon3BOIHON
JUIS HaXO0XACHUS
HAWIY4IIEero peieHus B
MIPUKIIAIHBIX 3a7a4ax

15

[IpuMeHeHne npon3BOIHON
VIS OIIpEJIeNICHUS
CKOPOCTH M YCKOPEHUS
nporecca, 3aaHHOTO
dhopmyroit wim rpadukomM

16

[IpumeneHnne Tporu3BOIHOM
TUIsL OTIPE/ICIICHUS
CKOPOCTH M YCKOPEHUS
nporiecca, 3aIaHHOTO
dhopmysoit wim rpadukomM

17

Kommnosunus ¢yHkimii

18

Kommnosunus ¢yHkumii

19

Kommnosunus ¢yHkimii

20

I'eomerpuueckue oOpa3bl
yYpaBHEHUH Ha
KOOPAMHATHOU IIJIOCKOCTH




21

I'eomerpuueckue oOpa3bl
YpaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

22

KonTponbnas pabora:
"UccnenoBanue GyHKIHA C
MTOMOTIIBIO TTPOU3BOAHON"

23

IlepBooOpa3Hasi, OCHOBHOE
CBOMCTBO NIEPBOOOPA3HBIX

24

[TepBooOpaznbie
AIIEMEHTapHBIX (PYHKIUH.
[IpaBuna HaxoXAeHUS
MepBOOOPa3HBIX

25

[TepBooOpasnbie
AJIeMEHTapHBIX (PYHKITUH.
[IpaBuna HaxoxaeHUs
MEepBOOOPA3HBIX

26

Hurerpai.
['eoMeTpuueckuii cMbICI
UHTerpaia

27

Brranciaenue
OTpeIeIEHHOTO UHTErpaja
o ¢opmyne Herotona-
JletiOuuIa

28

Brruncienune
OTIPENICIEHHOTO UHTErpaia
o ¢opmyne HeroToHa-




JleliOHuua

29

[IpumeHeHnne naTErpaa
JJI1 HaXOXKACHUA
TIoMIaIeH TUIOCKUX PUTYP

30

[IpumeHeHnue uaTErpaa
IUTSL HaXOKIEHUSI 00BEMOB
TrCOMETPHUUCCKUX TCIT

31

[Ipumeps! permeHuin
g epeHnnanbHbIX
ypaBHEHUU

32

[Ipumeps! permeHui
g depeHInanbHbIX
ypaBHEHUU

33

Maremarnueckoe
MOJENUPOBAHUE pPeaTbHbIX
MIPOLIECCOB C MOMOIIBIO
muddepeHnnanTbHBIX
ypaBHEHU M

34

KounTtponpHas pabora:
"[TepBooOpa3Hnas u
uHTerpan”

35

Tpuronomerpuyeckue
(bYHKIMH, UX CBOMCTBA U
rpaduxu

36

Tpuronomerpuueckue
(GyHKIMU, UX CBOMCTBA U




rpaduKu

37

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduKu

38

Tpuronomerpuueckue
(GyHKIMM, UX CBOWCTBA U
rpaduxu

39

Tpuronomerpuueckue
(GyHKIMY, UX CBOWCTBA U
rpaduxu

40

OT160p KOpHEH
TPUTOHOMETPUIECKUX
YpaBHEHUH € MOMOUIBIO
TPUTOHOMETPUUYECKOM
OKPY>KHOCTHU

41

Ot60p KOpHEH
TPUTOHOMETPHUYECKHIX
YpaBHEHHIA C TIOMOIIBIO
TPUTOHOMETPHUYECKOU
OKPY>XHOCTH

42

OT160p KOpHEH
TPUTOHOMETPHUYECKHIX
YpPaBHEHUH C MIOMOIIIBIO
TPUTOHOMETPHUYECKOU
OKPYKHOCTHU

43

OT10op KopHeit




TPUTOHOMETPUUECKUX
YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTHU

44

Pemenue
TPUTOHOMETPUYECKUX
HEpPABEHCTB

45

Pemenne
TPUTOHOMETPUYECKUX
HEpPABEHCTB

46

Pemenne
TPUTOHOMETPUYECKUX
HEpPABEHCTB

47

Pemrenue
TPUTOHOMETPUICCKUX
HEPaBEHCTB

48

KonTponbnas pabora:
"I'paduknu
TPUTOHOMETPHUYECKHUX
GyHKIHH.
Tpuronomerpuueckue
HepaBeHCTBA"

49

OcCHOBHBIC MCTOAbI

PCUICHUA ITOKA3aTCIbHBIX

HEPaBCHCTB

50

OCHOBHBIE METOIEI




pEeLIEHHS TTOKA3aTEIbHbIX
HEPABEHCTB

51

OCHOBHBIE METOIbI
pEIICHUS MOKa3aTeIbHBIX
HEPABCHCTB

52

OCHOBHBIE METOIBI
pEIICHUS MOKa3aTeIbHBIX
HEPABCHCTB

53

OCHOBHBIE METOIBI
pereHus
JorapuPMUIecKux
HEPaBEHCTB

54

OCHOBHBIE METOIEI
perieHus
Jorapu(PMUIECKuX
HEPaBEHCTB

55

OcHOBHBIE METO/IbI
pelieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

56

OcHOBHBIE METO/IbI
pelieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

57

OCHOBHBIE METOIbI
pElIeHUs UPPALMOHATBHBIX




HEpPABEHCTB

58

OCHOBHBIE METOIbI
PEIICHUS UPPAMUOHATBLHBIX
HEPABCHCTB

59

OCHOBHBIE METOIbI
PEIICHUS UPPAMUOHATEHBIX
HEPABCHCTB

60

OCHOBHBIE METOIbI
pEIICHUS HPPAMUOHATBLHBIX
HEPABCHCTB

61

I'paduaeckue meToap!
pelieHus: UpparMoOHaATbLHBIX
ypaBHEHUU

62

I'paduaeckue meToap!
pElIeHUs UPPALMOHATBHBIX
ypaBHEHUU

63

I'padmyeckue meTobl
pelIeHUs MOKa3aTeIbHbIX
ypaBHEHU M

64

I'padmyeckue meTobl
pelIeHUs MOKa3aTeIbHbIX
HEPaBEHCTB

65

I'paduueckue MeTo b1
peLieHus
sorapu(pMUIECKuX
YpaBHEHUH




66

I'padmyeckue MmeTo bl
pereHus
norapupMUIECKUX
HEPaBEHCTB

67

I'padmyeckue MeTo b1
pereHus
JOTapu(PMUYECKUX
HEPaBEHCTB

68

I'paduueckue meToap!
pelIeHNs M0Ka3aTeIbHbIX U
Jorapu(PpMUIECKUX
ypaBHEHUU

69

I'paduaeckue meToap!
pelIeHUs MOKa3aTeIbHbIX U
JorapuPMUIECKuX
ypaBHEHUU

70

I'padmyeckue meTobl
pelIeHUs T0Ka3aTeIbHbIX U
Jorapu(pMUIECKUX
HEPaBEHCTB

71

I'padmyeckue meTobl
pelIeHUs MOKa3aTeIbHbIX U
Jorapu(pMUIECKUX
HEPaBEHCTB

72

KonTtponsHas pabora:
"HppannoHaibHEbIE,




II0Ka3aTCJIbHBIC U
Jorapu(pMUICCKHe
HepaBeHCTBa"

73

KomruiekcHbie uncna.
Anrebpanveckas u
TPUTOHOMETPHYCCKAS
(dhopmBI 3anucu
KOMITJICKCHOTO YHUCJIa

74

KowmruiekcHbie uncna.
AnreOpandeckas u
TPUTOHOMETPUYECKAS
(hopmBI 3anucu
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue
OTIepaIyy C
KOMIUIEKCHBIMHU YHCIIAMHU

76

Apudmernueckue
OTIepaIyy C
KOMIUIEKCHBIMHU YHCIIAMHU

77

N3obpaxenue
KOMIUICKCHBIX YUCEI Ha
KOOPJAMHATHOM IJIOCKOCTH

78

N3obpaxenue
KOMIUICKCHBIX YUCEI Ha
KOOPJIUHATHOU TIOCKOCTH

79

®opmyna Myaspa. Kopau




N-O CTEIIECHU U3
KOMIUIEKCHOTO YHCIIa

80

®opmyna Myaspa. KopHu
N-0¥i CTENIEHU U3
KOMIUIEKCHOTO YHCIIa

81

[IpumeHeHne
KOMITJIEKCHBIX YHCEI JUIsI
peuieHus GpU3nIecKux u
reOMETPUUECKUX 3a/1a4

82

KounTpomnsHas pabora:
"KommiekcHpie uncna'

83

HarypaneHbie u nensie
qucia

84

HarypanbHble u 1ienbie
qucna

85

[IpumeneHne npru3HaKoB
JETMMOCTH LIEJIBIX YHCe

86

[IpumeHeHue npu3HaAKoOB
JETMMOCTH LIEJIBIX YHCe

87

[IpumeHeHue nNpuU3HAKOB
JETMMOCTH LIETIBIX YHCE:
HOJ u HOK

88

[IpumeHenue nNpu3HaAKOB
JETMMOCTH LIETIBIX YHCE:
HOJl u HOK

89

[IpumeHeHne NpU3HAKOB




JACIIUMOCTH LECJIbIX YHUCCII:
OCTAaTKH 110 MOOYJIIO

90

[IpuMeHeHne pu3HAKOB
JEIIMMOCTH LIETIbIX YUCEI:
OCTaTKH 10 MOZYJIO

91

[IpuMeHeHne npu3HaKoB
JICIIMMOCTH IIEJIBIX YHCEIT:
anroput™ EBximaa s
pelLIeHus 3a1a4 B IEIbIX
qHUCIax

92

KonTponpHas pabora:
"Teopus nensix yncen"

93

CucreMa 1 COBOKYITHOCTD
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIEICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMbI-
CJIEICTBUS

95

OcHOBHBIE METOBI
PELIEHUs CUCTEM U
COBOKYITHOCTEMN
palMOHAaIbHBIX YPAaBHEHUN

96

OCHOBHBIE METOIBI
pEIICHUS CUCTEM H




COBOKYITHOCTEU
AppanroOHaIBHBIX
ypaBHEHU I

97

OCHOBHBIE METO/IbI
peuIeHus CUCTEM U
COBOKYITHOCTEU
ITOKA3aTENbHBIX YPaBHEHHUU

98

OCHOBHBIE METOJIbI
peuIeHus: CUCTEM U
COBOKYITHOCTEMN
MTOKA3aTENbHBIX YPAaBHEHHUU

99

OCHOBHBIE METOIbI
pELICHUS CUCTEM U
COBOKYITHOCTEM
JorapuPMUIECKuX
ypaBHEHUU

100

OCHOBHBIE METO/IbI
peuIeHus: CUCTEM U
COBOKYITHOCTEM
Jorapu(pMUIECKUX
YPaBHEHUI

101

[IpumeHeHue cucteM K
pELIEeHUI0 MaTeMaTHYECKIX
3aJa4 ¥ 3a/1a4 u3
pa3nu4HbIX o0nacTeit
HAyK{ U peaJIbHOM KU3HH,
MHTepHpeTanus




IMMOJIYYCHHBIX PC3YJIbTATOB

102

[Ipumenenne cucreM K
PELICHNUI0 MAaTEMAaTUYECKUX
3a/1a4 U 3aJ1a4 U3
pa3IUYHBIX 00sacTen
HAyKHU U peaJIbHOU KU3HH,
MHTEpIIpeTaIMs
MOJIyYE€HHBIX Pe3y/IbTaTOB

103

[IpuMeHeHne HEpaBEHCTB K
PELICHUIO MaTeMaTUYECKIX
3a/1a4 M 3a]1a4 U3
pa3IUYHBIX 00JIacTen
HayKHU U peaJIbHOU KU3HH,
MHTEpIIpETALM
IIOJIy4YE€HHBIX PE3y/IbTATOB

104

KontponbHas pabdoTa:
"CucreMbl pallMOHaIbHBIX,
UppalMOHAILHBIX
MOKa3aTeIbHbIX U
Jorapu(pMUIECKUX
ypaBHeHUI"

105

PanmonaneHble ypaBHEHUs
C mapameTpaMu

106

PanmonanbHbIE
HEpPABEHCTBA C
rnapaMmeTpamu




PanmoHanbHBIE CUCTEMEI C

107
napameTpamu
HppaunonaisHbie

108 YpaBHEHUS, HEPABEHCTBA C
napameTpamu

109 HppanmoHanbHbIle CUCTEMBI
C mapamMeTpaMu
[Toka3arenbHbIe

110 ypaBHEHUS, HEPABEHCTBA C
napaMmeTpamu

111 [TokazaTenbHbIE CHCTEMBI C
napaMeTpamu
Jlorapupmuueckue

112 ypaBHEHUsI, HEPABEHCTBA C
napaMmeTpamu

113 Jlorapupmuueckue
CUCTEMBI C TapaMeTpaMu

114 Tpuronomerpuyeckue
YpaBHEHHUS C MapaMmeTpamMu
Tpuronomerpuueckue

115 HEPaBEHCTBA C
napameTpamu

116 Tpuronomerpuueckue
CHCTEMBI C TapaMeTpaMu
[Toctpoenue u

117

HUCCICIJOBaHUC




MAaTEMaTUYECKUX MOJENEN
peanbHBIX CUTYALMM C
MMOMOILBIKO YPAaBHEHH C
rapameTpamu

118

[TocTpoenue n
HCCIeA0BaHuE
MaTeMaTU4YECKUX MOJIeIer
peaNbHBIX CUTYALHM C
ITOMOIIIBIO CUCTEM
YPaBHEHUH € ITapamMeTpamMmu

119

[Toctpoenune u
Hcche0BaHue
MaTeMaTU4YECKUX MOJIeIer
peanbHBIX CUTYaIUH C
MTOMOIIBIO CUCTEM
YpaBHEHUH € mapameTpaMu

120

KounTponsHas pabora:
"3agaym ¢ nmapameTpamu"

121

[ToBTOpEeHUE, 0600IICHNE,
CUCTEMATU3AIUs 3HAHMMA:
"VpaBuenus"

122

[ToBTOpEHUE, 000OIICHNE,
CHUCTEMATU3ALUS 3HAHMA:
"VpaBuenus"

123

[ToBTOpenue, 060061IeHNE,
CHUCTEMAaTH3aIsl 3HAHWHA:




"VpaBuenus. CucteMbl
ypaBHEHUI"

124

[ToBTOpenue, o6oodIIEHNE,
CHCTEeMAaTH3aIlnsI 3HaHUH:
"HepaBencrsa"

125

[ToBTOpenue, o6o0IICHNE,
CHCTEeMAaTH3aInsI 3HaHH:
"HepaBencrsa"

126

[ToBTOpEeHue, 0600IICHNE,
cHCTEMAaTH3aInsI 3HaHNH:
"Hepasencrsa"

127

[ToBTOpeHue, 0600IICHNE,
CHCTEeMaTH3aIlus 3HAaHUI:
"IIpousBoaHas u eé
npuMeHeHue"

128

[ToBTOpEeHue, 0600IICHNE,
CHCTEMAaTU3alMs 3HAHMIA:
"I[IpousBoHas u eé
npuMeHeHue"

129

[ToBTOpEeHUE, 0600IICHNE,
CHUCTEeMaTu3alysl 3HAHHMH:
"I[IpousBoiHas u eé
npuMeHeHue"

130

[ToBTOpeHnue, 06061IeHNE,
CUCTEMATU3AIUS 3HAHHIA:
"NHTerpan u ero




npuMeHeHue"

[ToBTOpenue, o6oodIIEHNE,

131 CHCTEMAaTHU3alis 3HAHUI: 1
"qDYHKIII/II/I"
[ToBTOpenue, o6oodIIEHKE,

132 CHCTEMAaTHU3al1s 3HAHUI: 1
"qDYHKIII/II/I"
[ToBTOpenue, o6oOIIEHNE,

133 cHCTEMAaTH3alMs 3HAHWI: 1
"(DYHK]_[I/H/I"

134 HroroBas KOHTpOJIbHAS 1 1
pabota

135 Hrtorosast KOHTpoOJIbHAS 1 1
pabota

136 [ToBTOpEHME, O606H1€HI:IC, 1
CHCTEMAaTHU3alHsl 3HAHUI

OBILIEE KOJIMYECTBO
136 10

YACOB II10 ITPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET



