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HHOACHUTEJBHASA 3AIIMCKA

VY4ebnbll Kypc «Anredpa U Havaja MaTeMaTHYE€CKOTO aHaIN3a» SBIISAECTCS
OJIHUM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CpeIHEro o0Iiero oopa3oBaHus,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00€CIeYuBaET MHCTPYMEHTAIBHYIO 0a3y s
U3YUYEHHSI BCEX €CTECTBEHHO-HAy4YHBIX KYpCOB, a C JIpyrod CTOpOHHI,
bopMHpYET JIOrMUYecKoe U a0CTPaKTHOE MBIIIJICHUE O0YYaIOIINXCS Ha YPOBHE,
HEOOXOUMOM [IIi OCBOCHUSI HMH(POPMATUKH, OOIIECTBO3HAHUSA, HCTOPHH,
CJIOBECHOCTH M JAPYIMX JIUCUMIUIMH. B pamkax JIaHHOro y4yeOHOro Kypca
oOydJaroliecs: OBJIAJEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH,
KoTOpas (popMyJIHUpYyeT CBOU JOCTHKEHUSI B MaTeMaTHUYECKOUN (opMme.

VY4eOHblil Kypc anreOpbl M HayaJl MaTEMaTHYECKOTO aHaJIN3a 3aKJIabIBACT
OCHOBY JUJI YCHEIIHOTO OBJAJCHHS 3aKOHAMU (DU3MKHU, XUMHUH, OUOJIOTHH,
MOHUMAaHUS OCHOBHBIX TEHJEHIUN pPa3BUTHS HKOHOMHUKH M OOIIECTBEHHOMN
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITUGPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO MCMOJIb30BaTh UX JUIS AAJbHEHIIETO
oOpa3oBaHMsi U B IIOBCEAHEBHOW >KM3HU. B TO ke Bpems oOBianeHue
a0CTpaKTHBIMM W  JIOTHUYECKHM CTPOTMMH KOHCTPYKIIMSIMUA — aireOpbl U
MaTeMaTU4YEeCKOr0 aHallu3a pPAa3BHUBAE€T YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JIOKA3bIBaTh YTBEPKACHHUS C TTOMOIIBIO UHIYKIIMH
U paccyXJaTb JEAYKTHBHO, HCHOJIb30BaTh OOO0OIIEHHME M KOHKPETHU3ALUIO,
abCTparupoBaHve H aHaJIOTHIo, (OpMUPYET KpEeaTUBHOE U KPUTHUUYECKOE
MBIIICHHE.

B xone uzydyenus yue6Horo kypca «Anredpa v Hayajga MaTeMaTU4eCKOro
aHaian3a» 00ydJarouuecs MojaydaloT HOBBIM OMBIT pelIeHUs] MPUKIAIHbBIX 3a/1a4,
CaMOCTOSITEJIBHOTO ~ MOCTPOEHUS  MAaTEeMaTUYECKUX  MOJIENIEd  peajbHBIX
CUTyalllid, UHTEPIPETAMN MOJYYEHHBIX PEUICHUN, 3HAKOMATCS C MPUMEpPaMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TIpUPOJE, HAYKE U MCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA M KX aBTOPAMH.

VY4eOnblil Kypc 001a/1aeT 3HAYUTEIHHBIM BOCITUTATEIBHBIM MOTEHIIUATIOM,
KOTOPBIN peanu3yeTcss Kak dYepe3 Y4eOHbIH MmaTepual, CIOoCOOCTBYIONINI
(GbOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK U 4Yepe3 CrenupuKy ydeOHOU
NESTEIbHOCTH, TPEOYIOMIEH MPOJODKUTEIHLHOM KOHIEHTPAIlM BHUMAHMSI,
CaMOCTOSITENIbHOCTH, AaKKypaTHOCTH W OTBETCTBEHHOCTH 3a IOJYyYECHHBIN
pe3yabTar.

B ocHoBe meronuku oOydeHus anrebpe M HadallaM MaTEeMaTHYECKOTO
aHaIM3a JSKUT JeATEeIbHOCTHBINA TPUHITUI O0yUEHHUS.

B crpykType yueOHOTO Kypca «AnreOpa W Hayajga MaTeMaTHYe€CKOTO
aHalu3a» BBIJICJICHBl CIEAYIOIINE COJAEPKATETbHO-METOAUYECKUE JIMHUU:
«Yucna wu BeruucneHus», «DyHkuuu u  rpadukuy, «YpaBHEHHUS W
HEpaBEeHCTBa», «Hauana MaremaTuyeckoro aHain3a», «MHOXKECTBa U JIOTHKay.
Bce OCHOBHBIE COAEPKATEIBHO-METOAMYECKHE JIMHUM H3y4alTCs Ha
MPOTSDKEHUH JIBYX JIET 00y4YeHHWs Ha YPOBHE CpeIHEero ooimiero odpa3oBaHws,
€CTECTBEHHO JOMOJIHSS APYT Ipyra U MOCTENEHHO HACHIIIASICh HOBBIMH TEMaMHU
U pazzaenamu. JaHHBINM y4eOHBIA KypcC SIBISIETCS WHTEIPATUBHBIM, MOCKOJIBKY
oObeuHsET B cebe CoJepiKaHhe HECKOJBKUX MAaTEMaTUYECKUX TUCITUTUINH,
TaKMX Kak anreOpa, TPUTOHOMETPHUS, MaTEMaTUYECKUH aHallu3, TEOpHs
MHOKECTB, MaremaTuyeckas Jioruka u jpyrue. Ilo mepe Toro kak
oOydaroriecs: OBIaJeBalOT BCE OoJiee MHUPOKUM MAaTEMAaTUYECKHUM aIlmapaTom,
y HUX TOCJEI0BaTEeNIbHO (POPMUPYETCS U COBEPIICHCTBYETCSI YMEHHUE CTPOUTH
MaTeMaTUYECKYI0 MOJIEJIb  pEaIbHOW  CHUTyallud, [PUMEHSATh 3HAHUS,



MOJIyYCHHbIEC MPU U3YYEHUH y4yeOHOTo Kypca, JUJISl PEIIeHHs] CaMOCTOSTENIbHO
chOpMyTUPOBAHHOW MaTeMAaTHUYECKOW 3a/ladyd, a 3aTeM HMHTEPIPETUPOBaTh
CBOM OTBeET.

ConepxxarenpHO-MeTOaMYEeCKass JHMHUS  «Yucnma W BBIYMCIICHUS
3aBepiiaeT (HOPMUPOBAHHE HABBIKOB HCIOJIb30BaHUS JCHUCTBUTEIBHBIX YHCEI,
KOTOpO€ ObLIO HaYaTO Ha YPOBHE OCHOBHOTO 001iero odpazoanusi. Ha ypoBHe
cpenHero oOmiero oopasoBaHusi 0co00e BHUMaHHUE ylemnseTcs (OpMUPOBAHUIO
HABBIKOB pallMOHAIBHBIX BBIYMCIICHUM, BKJIIOYAIOIIUX B ce€0s HMCMIOJIb30BAHHE
paznuyHbBIX (OpM 3aMHMCH YUCTa, YMEHHUE JeliaTh MNPUKHUAKY, BBINOIHSATH
npuOIMKEHHBIE BBIYMCICHUS, OLICHUBATh YUCIIOBBIE BBIpAXKEHHUA, paboTaTh C
MaTEMaTUYECKUMH KOHCTAHTaMH. 3HAKOMbIE OOYYarolIMMCSi MHOXECTBa
HATYypaJbHBIX, IEJIbIX, PAIIMOHATLHBIX U JIEUCTBUTEIIbHBIX YUCEN JOMOIHSIIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4Hcel. B KakIoM H©3 JOTUX MHOMXKECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIE €My crenuduueckue 3aJayd U Orepaluu:
JICJICHUE HaIleJio, ONEepUPOBAHUE OCTAaTKAMU HAa MHOXKECTBE IICJIBIX YHCET,
0CcOOBI€ CBOMCTBA PalIMOHAIBHBIX M UPPALMOHATIBHBIX YUCeN, apupMEeTUIECKHE
orepaluy, a TaKKe M3BJICUCHUE KOPHS HATYpPAJIbHOW CTENEHUW Ha MHOKECTBE
KOMIUJIEKCHBIX 4HCeN. brarojgapsi mociaeaoBaTeIbHOMY PacHIMPEHHUIO Kpyra
UCIIOJIb3yeMbIX YHCEN U 3HAKOMCTBY C BO3MOXXHOCTAMH HMX MPUMEHEHUS IS
pEelIeHUsT Pa3IUYHBIX 3a7ad  (OPMUPYETCS TMPEACTABICHHE O EIUHCTBE
MaTEMaTUKH KaK HAyKd U €€ pOJIh B MOCTPOEHUU MOJIeNIeH pealbHOTO MUpa,
IIMPOKO UCIOJIb3YIOTCSI 0000IIIEHNE U KOHKPETH3AIH.

JIuaust «YpaBHEHUSI U HEPABEHCTBa» pealiu3yeTcs Ha MPOTSKEHUU BCETO
oOy4eHHs] Ha ypOBHE CpeIHero oOIiero oO0pa3oBaHUs, MOCKOIBKY B KaXIOM
paznene IIporpaMMbl MpeayCMOTPEHO pEHIeHHWE COOTBETCTBYIOUIMX 3aaad. B
pe3ynbTaTe O0O0ydYaroluecs OBJIAJIEBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
pallMOHANBHBIX, HWPPALMOHAIBHBIX, IOKA3aTENbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YpPABHEHHM, HEPABEHCTB M CHUCTEM, a TaKXe 3ajad,
cozmepxammx mapamerpsl. [logydeHHbIE YMEHHUS MIUPOKO HCIOIB3YIOTCS TPH
UCCJIENOBAaHUM (PYHKIIMH C TIOMOIIBIO TMPOU3BOJHOM, TMpU  pEHICHUU
NPUKJIAJAHBIX 33/1ad M 3a/lad Ha HaXOXKJICHUE HaWOONBIIUX U HAUMEHBIIUX
3HaueHui GyHKIMU. JlaHHas cojepskaTenbHas JTMHUS BKIIOUYAET B ceOsl TakKe
dbopMHUpOBaHWE YMEHHMI BBITIOJNHATH Pacu€Thl 1Mo (GopMysiaMm, mpeoOpa3oBaHus
paIllMOHABHBIX, UPPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUHU, a
TaK)K€ BBIPAXKCHUH, COJEPKAIUX CTETNICHH U JIorapudmbl. brarogaps nzy4eHuro
anreOpanvyeckoro  Marepuaiga  NPOUCXOAUT  JajbHEHINee  pa3BUTHE
AJITOPUTMHUYECKOTO W a0CTPAKTHOTO MBINIJICHUS 00yJaronuxcs, OpMUPYIOTCS
HABBIKU JIEAYKTHUBHBIX PAaCCYXKICHUH, pabdOThl C CHUMBOJIbHBIMU (opMaMmH,
IIPE/ICTAaBIICHUS 3aKOHOMEPHOCTEH W 3aBUCMMOCTEH B BHJIE PABEHCTB W
HepaBeHCTB. Anrebpa mnpeziaraeT 3pGeKTUBHbIE UHCTPYMEHTHI ISl PEIICHUS
MIPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3a/1a4, HATJSAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAYKH.

ConepxarenbHO-MeToauYecKass JHHUS «DYyHKIIMA W TpaduKkm» TECHO
MepEIUIeTaeTCs ¢ IPYTUuMU JIMHUSIMU Y9€OHOTO Kypca, TTOCKOJBKY B KaKOM-TO
CMBICIIE 3aMaéT TMOCJIENOBATEeILHOCTh H3ydeHHs] MaTepuana. l3ydenwue
CTENIEHHOW, TOKAa3aTeIbHOW, JIOTApU(DMHUUECKOM U TPUTOHOMETPUUYECKUX
(GyHKIIUNA, ©X CBOMCTB M TPaUKOB, MCIOIH30BaHME (DYHKIMA ST PEIICHUS
3a/1ay U3 JPYruX yu4eOHBIX MPEIMETOB M PEATbHON JKU3HU TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAIM30M, TaK U C PEIICHUEeM YpaBHECHUI U HepaBeHCTB. [Ipu
ATOM OOJIbIIIOE BHUMAHHE yhaenseTcs (OPMHPOBAHUIO YMEHHUS BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXKAY Pa3TUYHBIMU BEIMYMHAMU, HUCCIIEIOBATH



noJIy4eHHbIe (PYHKIIMH, CTPOUTH UX rpaduku. Matepuan 3Toi cofepKaTeabHOM
JMHUW HAlleJIeH Ha Pa3BUTHE YMEHUH W HaBBIKOB, MO3BOJISIONIUX BBIPAKATh
3aBUCUMOCTH MEXIYy BEIMYMHAMHM B PAa3IMYHON (opMe: aHAIUTUYECKOH,
rpaguueckoii u cioBecHoi. Ero wu3ydeHwe CrnocoOCTBYET pPa3BUTHIO
AITOPUTMHYECKOTO MBILUJICHUS, CHOCOOHOCTH K 0000IIEHHUIO U KOHKPETU3aIlHH,
UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas auHUS «Hauana MaremMaTrueckoro aHain3a» MO3BOJISIET
CYILIECTBEHHO PACHIMPUTh KPYr Kak MaTeMaTHYECKUX, TaK M MPUKIAIHBIX
3a/1ay, JOCTYIHBIX OOYYalolUMCS, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTH
CTpOUTh TpadUKU CIOXKHBIX (QYHKIUH, ONpenensiTb WX HauOOJbIIUE W
HAaUMEHBIIIME 3HAYEHUS, BRIUUCIATD TUIOMaan puryp u oObEMBI TeJl, HAXOAUTD
CKOPOCTU M YCKOpEHUs mpolieccoB. JlaHHas coepxKaTeabHas JMHUS OTKPHIBACT
HOBBIE BO3MOXHOCTH TIOCTPOCHHMS MAaTEMAaTHYECKHX MOJIElell peanbHbIX
CUTYaIlMi, MO3BOJIAET HAXOJUTh HAWIIyUIllee PEIICHHE B MPHUKIAJHBIX, B TOM
YUCJIE COUMAJbHO-’KOHOMHMYECKUX, 3a/Jadyax. JHAKOMCTBO C OCHOBAMH
MATEMaTUYECKOrO0  aHaliu3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOTO,
(bopMaNbHO-JIOTMYECKOTO U KPEaTUBHOT'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacrio3HaBaTh MPOSIBJICHUS 3aKOHOB MAaTE€MaTWKM B HAayKe, TEXHUKE U
uckycctBe. O0yuaromuecs: y3HaloT O BBIJIAIOIIUXCS PE3YNIbTATaX, MOTYYCHHBIX
B XO/JI¢ Pa3BUTUS MAaTEMAaTUKU KaK HAyKH, U 00 UX aBTOpax.

ConepxaTenpHO-MeTOANYECKAs TUHUSA «MHOKECTBA U JIOTUKA) BKIKOYAET
B ce0sl PJIEMEHTHl TEOPUM MHOKECTB M MAaTeMaTHUYECKOW JIOTUKU. TeopeTuko-
MHOXECTBEHHBIE IPEACTABIICHHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOM
MaTEMaTUKHU W MpeJiaraloT HanboJiee YHUBEPCATbHBIN A3bIK, 00BEIUHSIONTNI
BCE pa3denbl MAaTEMAaTUKU W €€ TMPUIIOKEHUN, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTU4YEeCKHE NUCIUIUIMHBI U UX MPUJIOKEHUS B enuHOe uenoe. [loatomy
BOXXHO J1aTh  BO3MOXKHOCThb  OOydYaromiemycsi TOHHMaTh  TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHON MaTE€MAaTHUKH M HUCIOJIb30BaTh €ro i
BBIpAKEHUS CBOUX MbICIEH. [[pyruM Ba)KHBIM NPU3HAKOM MATEMATHUKHU Kak
HAyKW CJENYyeT TMpU3HATh CBOMCTBEHHYIO €M CTPOTOCTh OOOCHOBaHUU W
CI€IOBaHUE  OMNPEICIEHHBIM  MpaBWIaM  [OCTPOCHUS  JI0KA3aTEJIbCTB.
3HAKOMCTBO C AJIEMEHTaMH MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET Pa3BUTUIO
JIOTUYECKOTO MBINIICHUSI OOYYaroIIMXCsS, TO3BOJSET WM CTPOUTH CBOU
pacCyXJIeHHsT Ha OCHOBE JIOTUYECKUX TpaBui, (POPMUPYET HABBIKU
KPUTHYECKOTO MBIIICHUSI.

B yuebHom kypce «AnreOpa M Hayajga MaTEeMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MaTEMATHYECKOI'0 MOJICIMPOBAHMS, KOTOPBIE TPU3BAHBI
CIocoOCTBOBAaTh (DOPMUPOBAHMIO HABHIKOB MOCTPOEHUS MOJENECH pealbHBIX
CUTYaIlMi, WCCIICIOBAHUS JTUX MOJENIed C TMOMOIIBIO ammapara ainreOpbl H
MaTeMaTU4YeCKOr0 aHajin3a, MHTEPIPETAlNK MOJTYYEHHBIX pe3yabTaTtoB. Takue
3aJlaHUsl BIUIETEHbI B KaXKJbId W3 Pa3/EIOB NPOrpaMMbl, MOCKOJIBKY BECh
Marepuan yueOHOTO Kypca IMUPOKO UCIMOJIBb3YeTCs IS PEIICHUS TMPUKIATHBIX
3amau. [lpu pemeHWr peambHBIX MTPAKTUYECKUX 3a7ad  OOydaroruecs
Pa3BUBAIOT  HAONIOAATENILHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCs, MCIOIB30BaTh AHAIIOTHIO, 0000IIATh U KOHKPETHU3UPOBATh
npobiemy. JlesTenbHOCTh MO (hOPMHUPOBAHUIO HABBIKOB PEIICHUS TTPUKIIATHBIX
3a/iay OpraHU3yeTCs B MPOIIeCcce M3YUeHHUs BCEX TeM Y4eOHOro Kypca « Anredpa
Y Hayaja MaTeMaTU4eCKOro aHaIN3ay.

Ha wu3ydenme ydeOHOTO Kypca «Anredpa ¥ Havajla MaTEeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 yaca: B 10 kimacce — 136 yacoB (4 yaca B HeJel0), B
11 KJiacce — 136 4acoB (4 yaca B HEJIEITI0).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Yucia 1 BBIYUCICHUA

Pannonanpubie ynciaa. OObBIKHOBEHHBIE M JIECATUYHBIE IpOOU, TIPOLIEHTHI,
OeckoHeuHble nepuoandeckue apodu. [Ipumenenue apodeit U MPOIEHTOB IS
pelIeHnsT TPUKIAOHBIX 3a/lad W3 Pa3JIMYHbIX OTpaciied 3HAaHWM M PealbHOMN
KU3HU.

JlelicTBUTENbHBIE YKCIA. PanuoHanIbHbIE W UPPALMOHAIBHBIE YHCIA.
Apudmernueckre omnepanud C  JIEWCTBUTENbHBIMU  4YHMcClIaMu. Moaynb
JNEUCTBUTENBLHOTO 4KClIa U ero cBoiicTBa. I[lpuOnuxEHHBIE BBIYUCICHUS,
IpaBUJIa OKPYTJICHUS], IPUKUJIKA U OLICHKA PE3yJIbTaTa BBIYUCICHUIA.

Crenenp ¢ wnensiM nokazareneM. bunom Herorona. Hcmonbs3oBanue
noaxonsimed GopMbl  3allUCH  JIEUCTBUTENBHBIX YUCEN JUISl  PEIICHHUS
NPAKTUYECKUX 33/1a4 U MPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

Crenenb ¢ palMOHaAJIbHBIM TIOKa3aTelIeM U €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM I10Ka3aTEJIEM.

Jlorapudm uymcna. CpoiictBa norapudma. [lecsTuyHbie U HATypajbHBIC
Jorapu@Msl.

CuHyc, KOCHHYC, TAHT€HC, KOTAHI'€HC YHCIIOBOIO aprymMeHTa. ApKCUHYC,
APKKOCHHYC U apKTaHI'€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa M TOXKIECTBEHHBIE MpeoOpa3oBaHusA. YpaBHEHHE, KOPEHb
ypaBHeHMs. PaBHOCUIIbHBIE YPAaBHEHUS U ypaBHEHHUsI-CIeACTBUA. HepaBeHCTBO,
pElIEHUE HEPABEHCTBA.

OcCHOBHBIE METO/IbI PEIICHHUS IIEJIBIX U APOOHO-PAIMOHAIBHBIX YPABHEHUIM
Y HEpPaBEHCTB. MHOrOYJICHBI OT OJHOW MEPEMEHHOM. /lesieHne MHOTOYICHa Ha
MHOTOWIEH C ocTrarkoM. Teopema be3y. MHorouwiensl ¢  UEIbBIMU
kod(ppunmnentamu. Teopema Buera.

[IpeoOpazoBaHus UMCTOBBIX BBIPAKECHUM, COIEPKAIINX CTEIIEHN U KOPHH.

HNppaunoHanbHble  ypaBHEHUS. OCHOBHBIE ~ METOJIbI  PEIICHUS
UppALMOHATBHBIX YPaBHEHUI.

[TokazarenbHbie ypaBHEHUA. OCHOBHBIE METO/IbI PEMICHUS MTOKA3ATEIbHBIX
YPaBHEHHUM.

[IpeoOpazoBanue BoIpaKEHH, COAEPIKANTUX JTOTapU(MBI.

Jlorapudmuueckne  ypaBHeHus.  OCHOBHbIE  METOJIBI  PEIICHUS
norapuMUIECKUX YpaBHEHUH.

OcHoOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUYECKHUX BBIPKECHUH. Pemenue TPUTOHOMETPUUYECKHUX
YpaBHEHUM.

Pemenne cucreM JIMHEWHBIX ypaBHEHWU. MaTpuua CHUCTEMBI JIMHEMHBIX
ypaBHeHUH. Omnpenenurenb MaTpUlbl 2X2, €ro Te€OMETPUYECKUUA CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, NPUMEHEHUE ONPEACIUTENS I
pelIeHUsI CUCTEMBbl JIMHEWHBIX YpPaBHEHHU. PelleHue NpukIaaHbIX 3a71ad ¢
IIOMOIIBIO CUCTEMBI JIMHEMHBIX ypaBHeHUW. MccnenoBaHne MOCTPOCHHON
MOJIEJIA C HIOMOIIBIO MATPHIL U ONPEACTUTENEH.

[TocTtpoenne MaTeEMaTUYECKUX MOJEIEH PEAIbHOM CUTYallMU C MOMOIIBIO
YPAaBHEHHM U HEPABEHCTB. [[pyMeHEeHNE ypaBHEHUN U HEPABEHCTB K PELICHUIO



MaTEMaTUYECKUX 3aJad M 3a7a4 U3 Pa3IMYHbIX 00JacTeil HAyKU U peajbHOU
AKU3HH.

DOyHKUUM U Tpaduku

OyHKIMA, crocoObl 3ananus (QyHkiuu. B3auMHO oOpaTHbBIE (YHKITUU.
Komno3umus ¢ynkumii. I'paduk QyHKuu. DneMeHTapHble MpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

OO6nactb onpenesieHrs 1 MHOKECTBO 3HaUeHUH ¢pyHkuuu. Hynu GyHkumm.
[IpomexxyTkn  3HaAKomocTtossHCTBA.  UETHbhle ©  HeuéTHble  (YHKIIUU.
[lepuonuueckne  ¢yHkuuu.  [IpoMexyTkM  MOHOTOHHOCTH  (DYHKITUH.
Makcumymbl 1 MUHUMYMbI (yHKIMUA. Hambomnpiiee © HauMeHblliee 3HAYCHUS
(GYHKIUY HAa TPOMEKYTKE.

JIuneitnasi, KBagpaTuyHas U APOOHO-TMHENHHAss QYHKIUU. DJIeMEHTapHOe
UCCJIeIOBAHUE U TTOCTPOEHUE UX IPaPUKOB.

Crenennas GyHKUIMS C HATYpalIbHBIM M IIeJIbIM TToKa3aTeneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHsS N-Oi cTeneHu Kak (PyHKIUU 0OpaTHOM
CTEIIEHU C HATYpaJIbHBIM [TOKA3aTEIIEM.

[TokazaTenbHas u morapudmuueckas PyHKIIMU, UX CBONCTBA U TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 17151 pEIlICHUs YPaBHEHUH.

Tpuronomerpuyeckass OKpYKHOCTb, OIpEAENIEHHE TPUTOHOMETPHUUECKUX
(GYHKIIUNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH B PEAIbHBIX MPOIECCaX M SIBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauvana mareMaTH4ecKOro aHaIu3a

[TocnenoBarensHOCTH, CIOCOOBI 3a7aHUsl MOcheAoBaTeIbHOCTEH. MeToj
MaTeMaTUYECKON WUHTYKIIWU. MoHOTOHHBIE u OTrpaHUYCHHbBIC
nociieoBaTeabHOCTU. VIcTOpHs BOBHUKHOBEHUSI MATEMAaTUYECKOTO aHAJIN3a Kak
aHanan3a OECKOHEYHO MaJIbIX.

Apudmernueckass UM reoMeTpUyeckas  MPOTpeccud. becKOHEeYHO
yObIBaroIIasi reomerpudeckas mporpeccusi. Cymma OeCKOHEUHO YOBIBaroIei
F€OMETPUYECKON TTpOorpeccuu. JIMHEUHBIN U 3KCIOHEHIIMAIBHBIA pocT. Hucio
e. @opMyIa CIOXKHBIX MPOIEHTOB. Vcronb30BaHUE MPOTPECCUU TSI PEIICHUS
peanbHBIX 337124 MPUKIIATHOTO XapaKTepa.

HenpepoiBable (yHKIMM U WX cBoMcTBA. Touku paspeiBa. ACHUMITOTHI
rpadgukoB ¢yHkuuii. CBoWicTBa (DYHKIMI HENPEpHIBHBIX HA OTpe3ke. MeTon
WHTEPBAJIOB /I pelieHus HepaBeHCTB. [IpuMeHeHre CBOMCTB HEMPEPHIBHBIX
byHKIUN TS penieHus 3a1ay.

[leppass  w  BTOpas  mpousBoaHble  QyHkiuu.  OmnpeneneHue,
r€OMETPUYECKU ¥ (U3UYECKHUH  CMBICT  MPOU3BOJIHON.  YpaBHEHHE
KacaTelbHOH K TpaduKy QyHKIUH.

[IpousBognbie  nnemeHTapHbIX  (GyHKumiA. [IpousBomHass  CymMMBI,
IPOU3BEICHUS, YACTHOTO U KOMITO3UIIMK (PYHKITUH.

MHoxecTBa U JIOTUKA

MHOX€eCTBO, omepaluyd HaJl MHOKECTBAMHM M WX CBOWCTBA. /[marpaMmbl
Oiinnepa—Benna. I[lpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO amnmnapara JJis
OTHCAHUS PEATbHBIX MPOIECCOB U SBJICHUM, NMPU PEIICHUH 3a7a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMAaTHIECKOTO 0OBEKTA, CICICTBHE,
JI0KA3aTeNIbCTBO, PABHOCHJIbHBIE YPABHECHHUSI.

11 KITACC



Yucjaa 1 BbIYUCJIEHUA

Harypansubie u 1menwie uucna. [IpuMeHeHHE MNPU3HAKOB JEIUMOCTH
IEIbIX YKCeN, HauOonbImuii oo nenurens (nanee — HOJl) n HauMeHblee
obmee kpatHoe (nanee — HOK), octaTkoB mo Mojyito, anroputma EBkiauaa s
pelieHus 3a1a4 B 1eJIbIX Yhciiax.

Kommexkcupie yucina. AnreOpanyeckas M TpUroHOMeTpudeckas (OpMbl
3alUCH KOMIUIEKCHOTO uHnciia. ApudMETHYECKUE OIepalui ¢ KOMIUICKCHBIMH
yuciaaMu. M3o0paxeHrne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIJIOCKOCTH.
®opmyna MyaBpa. KopHu N-off cTemeHM U3 KOMIUIEKCHOTO 4YHCIA.
[IpumeHeHne  KOMIUIEKCHBIX  4YHMCENT JUIS  pelieHus  (PU3HUYECKUX H
reOMETPUYECKUX 3a/1au.

YpaBHeHUs U HEPABEHCTBA

CucrteMa W COBOKYIIHOCTH YpaBHECHHMH M HepaBeHCTB. PaBHOCHIILHBIC
CHUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op KOpHEW  TPUTOHOMETPHUYECKHX YPaBHEHHH C  IOMOIIBIO

TpHFOHOMGTqueCKOﬁ OKPYKHOCTH. Pemenue TPUT'OHOMCTPHUYCCKUX
HCPABCHCTB.

OcHOBHBIC MCTOABI PCIICHHUA IIOKA3aTCIbHBIX H JIOI’apI/I(i)MI/ILICCKHX
HCPABCHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OcCHOBHBIE METOJBI PELICHUS] CUCTEM M COBOKYIHOCTEW pPAIMOHAIBHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne ypaBHEHHMH, CHCTEM M HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJlad M 3a7a4 U3 Pa3IMYHbIX 00JIacTel HayKU U peabHOU
KU3HU, UHTEPIIPETALUA TOTYYEHHBIX PE3YJIbTATOB.

DOyHKUUM U TpaduKu

I'padux kommosummu ¢yHkuuid. ['eomerpruyeckue oOpa3bl ypaBHEHUM U
HEPABEHCTB HAa KOOPJIUHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QPyHKITUN, UX CBONCTBA U TpaUKH.

I'paduueckue meTonbl pelieHus ypaBHEHUN U HepaBeHCTB. [ paduueckue
METO/bI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Ucnions3oBanne rpadukoB (YyHKIMA 71 UCCIENOBAHUS TMPOIIECCOB H
3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MPHU PEIICHUU 3a7ad U3 APYTUX YUEOHBIX
IIPEIAMETOB U PEAIbHOM KU3HU.

Hauana MaTeMaTH4eCcKOro aHajan3a

[IpumeneHnre MpOM3BOIHON K MCCIIEIOBAaHUIO (DYHKIIMH HA MOHOTOHHOCTh
U DJKcTpemMyMmbl. HaxoxaeHue HauOONbIIET0 YW HAWMEHBIIETO 3HAYCHUM
HEMPEePhIBHOMN (QYHKIIMU HA OTPE3KE.

[IprumeHeHne NpPOW3BOAHON IJIs HAXOXKIAEHUS HAWIIY4IlEero pEuIeHUus B
NPUKIAAHBIX 3a7adax, Ui OIPENENICHUsT CKOPOCTH M YCKOPEHHs Ipolecca,
3a1aHHOTO (DOPMYJITOH M TPadUKOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. [lepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuia HaxoXIeHUS TEPBOOOPA3HBIX.

Nurerpan.  ['eomerpuueckuii  CMBICT  HWHTErpana.  Beruucienue
onpenenéHHoro uarerpaia mno ¢popmyne Herorona-JleiOuuna.

[Ipumenenre uHTErpana JUisi HAXOXKICHUS TUIONIAJICH TIIOCKUX (GUTYp H
00BEMOB T€OMETPUIECKUX TEJI.

[Tpumepst pemiennii nudepeHInanbHbIX ypaBHEHUH. MaTemaTudeckoe
MOJICIUPOBAHUE pEATBHBIX TIPOIECCOB C TMOMOIIBI0 auddepeHInaIbHBIX
YPaBHEHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA N, HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM VYPOBEHb) HA VYPOBHE CPEJAHET'O OBUIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3HMIIMK  OOydaromerocss  Kak
AKTUBHOT'O M OTBETCTBEHHOT'O 4JI€HA POCCUMCKOTO OOIIECTBA, IMIPEJACTABICHHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUHBIX CTPYKTYD, SIBJICHUM,
IpOIeAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yYMEHHE
B3aMMOJICHCTBOBaTh C COITMAJIBHBIMH HHCTHUTYTaMH B COOTBETCTBHHM C WX
GYyHKIUSIMUA U Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTHh POCCUUCKON IpaKJaHCKOW UJICHTHYHOCTH, YBAKCHHS
K MPOIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHKH, IICHHOCTHOE OTHOIIICHUE
K JOCTI)KCHHUSIM POCCHUMCKUX MAaTEMaTUKOB U POCCUMCKONH MaTeMaTHYeCKOM
IIIKOJIbI, WCIIOJb30BAaHUE ATHUX JOCTIKCHHN B APYTUX HayKax, TEXHOJOTHSIX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/a,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, HSTHYECKOTO IIOBEJICHMS,
CBSI3aHHOTO C  MPaKTUYECKUM TPUMEHEHHEM JIOCTHXKEHUM HayKH H
NEATEeIIbHOCThIO YYEHOr0, OCO3HAaHHWE JIMYHOTO BKJIaJa B IIOCTPOCHHE
YCTOMYHMBOTO Oy AyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ACTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIIECHU, pACCYXICHU,
BOCIIPMUMYHUBOCTH K MATEMaTHYECKUM acCIleKTaM Pa3JIMYHbBIX BHUJOB HCKYCCTBA;

5) puzuyecKkoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYCCKHE 3HAHUS B
WHTEpecax 370poBOoro u Oe3omacHOro oOpa3a JKHU3HH, OTBETCTBEHHOE
OTHOIIICHUE K CBOEMY 3JIOPOBBIO (340pOBOE IHMTaHHME, COaJaHCHPOBAHHBIN
PEXKUM 3aHATUN U OTIbIXA, PETyJsipHas Qu3nyeckas akTUBHOCTH), (pru3ndeckoe
COBEPIIICHCTBOBAHHUE pu 3AHATHAX CIIOPTHBHO-03/I0POBUTEILHOMN
NEeSATEeIIBHOCTHIO;

6) Tpy10BOIr0 BOCIMTAHUS:

TOTOBHOCTh K TPYAy, OCO3HAHHE IICHHOCTH TPYAOJIOOUS, HHTEpPEC K
pasiuYHBIM _ chepaM  IPO(ECCHOHANBHOM  JICATENBHOCTH, —CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKCHHUSIMHU, YMEHHE COBEPINATh OCO3HAHHBIM BBHIOOD
Oynymeli mpodeccun W peann30BbIBATH COOCTBEHHBIC XU3HCHHBIC IUIAHBI,
TOTOBHOCTh U  CIOCOOHOCTHP K  MaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM000Opa30BaHUIO HA TMPOTSHKECHUU BCEHW >KM3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHYECKON HAIPABICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYypbl, MOHUMAHUE BIUSHUS
COITMAJTbHO-DKOHOMHUYECKUX  TIPOIIECCOB HA  COCTOSHHE TMPUPOJTHOM H
COITMAJILHOM Cpebl, OCO3HAHHE TJIO0AJTBLHOTIO XapaKTepa SKOJOTHYCCKHX
mpo0JieM, OpUEHTAllU Ha MPUMEHEHHUE MaTeMaTHICCKUX 3HAHUM ISl peIICHHUS



3a/1a4 B 00JIaCTH OKPYIKAIOIIEH Cpelibl, INIAHUPOBAHUE MMOCTYIIKOB U OIIEHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPEeIbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAyKM U  OOINECTBEHHOW TMPAKTHKH, ITOHUMAaHUE
MaTeMaTH4YeCKOM HayKd Kak c(epbl 4eIOBEUECKON MeATeIbHOCTH, ITANoB €€
pPa3BUTUS M 3HAYMMOCTH JJISl Pa3BUTHS ITMBWIM3AIlMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH UM MaTeMaTUYeCKOW KYJbTYpOM KakK CpEJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYIO W HCCIIEIOBATEIIbCKYIO JEATEIIbHOCTh
WHJVMBHUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTeIbHbIE YHHBEPCATbHbIE YUeOHbIE el CTBHS

ba3oBble 1ornueckue AecTBUA:

BBISIBIISITh M XapaKTE€PU30BATh CYIIECTBEHHBIC MTPU3HAKN MAaTEeMaTHUYECKUX
O0OBEKTOB, TIOHSATUH, OTHOUICHUH MEXAYy MOHATHUSAMHU, (GOPMYIUPOBATH
onpeeaeHus MIOHSITUH, yCTaHaBJIMBATh CYIIECTBEHHBI  TMPHU3HAK
Kjaccu(uKanuy, OCHOBaHUSA Ui OOOOIICHUS U CpaBHEHUSA, KPUTEPUH
IPOBOJIUMOTO aHAJIN3;

BOCIIPUHUMATh, (OPMYJIUPOBaTH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, CIMHUYHbIC, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIISITh ~ MaT€MaTU4YeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IpOTUBOpEUHs B paKTax, JAHHBIX, HAOIOMCHUSIX U YTBEPKIACHUSX, Mpe/jiaraTh
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JieaTh BBIBOJABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUCHHH, YMO3aKIIIOUEHHH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSTEIILHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
yTBEPXKJEHUN (MpsSMbIE W OT MPOTHMBHOIO), BBICTPaMBaTh aAPryMEHTAIIUIO,
OPUBOJUTH TIPUMEPHl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Croco0 pemnieHus y4dyeOHOUW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIICHUs, BBHIOMpaTh HauboJee MNOAXOAAIMMK ¢  y4€ToM
CaMOCTOSTEIIbHO BBIICTICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEILCKUM WHCTPYMEHT IMO3HAHMSI,
dbopMynrpoBaTh  BOMPOCHI, (GUKCUPYIOIIME TMPOTUBOpEUHe, MpodieMy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATh
CBOIO TMO3UIINI0, MHCHHE,

IPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJICIOBAHNUE TI0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTU4YeCKOro OOBEKTa,
SBJICHHS, TIPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXOy OOBEKTaMH,
SIBJICHHUSIMU, TIPOIECCAMU;

CaMOCTOSTENLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEAEHHOTO HAOMIONICHUS, WCCIEOBaHUs, OIICHUBATh JOCTOBEPHOCTH
MOJTyYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHUIA;

MPOTHO3MPOBATh BO3MOXKHOE DPA3BUTHE TPOIECCa, a TaKKE BBIIBUTATh
MIPEANOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBIIATH N€PUITMTH MHPOPMAILIUU, TAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIPOC U ISl pEIICHUS 3a]1a4H;



BbIOMpaTh ~ MHPOPMALMIO M3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIN3UPOBaTh, CHUCTEMATH3UPOBaTh M MHTEPIPETUPOBATH HH(POPMAIIKIO
Pa3IUYHBIX BUJOB U POPM IMPEICTABICHHUS;

CTPYKTYpPHUpPOBaTh UH(POPMAIIKIO, MPEACTABIATH €€ B pa3InuHbIX (hopmax,
WUTIOCTPUPOBATh TpadUUuecKy;

OLICHUBATh HaAEKHOCTh uHdopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPHHUMAaTh H  (OpPMYyJIHpOBaTh CYKICHHUS B COOTBETCTBHH C
YCIIOBUSIMH H TIEJISIMU OOIIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M IMCbMEHHBIX TEKCTAaX, JIaBaTh MOSICHCHUS 110 X0y PEIICHUS
3aJ1a4yi, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTAT;

B X07i¢ 00CYXJIeHHUs 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOH TEMBI,
npoOJieMbl, pelIaeMoi 3ajadyu, BBICKA3bIBaTh HJEH, HaIleJICHHbIE Ha IIOMCK
pelieHusi, COMOCTARISITh CBOU CYXKIEHUS C CYXKJICHUSIMH JIPYTHX YYaCTHHKOB
Jyajora, OOHapyKUBaTh Pa3IMYMe U CXOJICTBO IMO3HIINH, B KOPPEKTHOM (popme
(bopMyIUpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IPEACTaBIIATh pe3yIbTaThl pelieHus 3a1a4Hu, AKCIICPUMEHTA,
UCCIIEIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHHUS C
y4E€TOM 3aJ1a4 IPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCcTBUSA

Camoopranusamnus:

COCTABJISITH TUIaH, aJITOPUTM PEIICHUS 3a7a4i, BHIOUPATh CIIOCO0 pelieHus
C y4€éTOM HUMEIOIIMXCSI PEeCypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BapHaHTHl pPELICHUH C Y4E€TOM HOBOM
uH(bOopMaIuu.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

BJIQJICTh HAaBBIKAMHU [IO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEpIIIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX MPOIIECCOB, WX PE3yJIbTaTOB,
BJIQJIETh CIOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJISL IMpoIlecca W pe3yibTaTa
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;

NPEeNBUACTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTH TPH PEIICHUU
3a/lauyd, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX
00CTOSITEILCTB, TAHHBIX, HAMJIEHHBIX OITUOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa LEIW U YCIOBUSM, OOBSICHATH
OPUYUHBI  JIOCTM)KCHHUS WM HEIOCTH)KCHHUS Ppe3yJbTaTOB JEATEIbHOCTH,
HAXOJUTh OMUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTeIbHOCTD:

MOHMMATh W  WCIOJB30BAaTh  MPEUMYINECTBA  KOMaHIHOM |
WHIUBUyAIbHOW pa0OThl TMPU PEIICHWH Y4YEOHBIX 3a7ad, MPUHUMATH IETh
COBMECTHOM JIeITEIbHOCTH, TUIAHUPOBATh OPTaHU3aIUI0 COBMECTHOU PabOTHI,
pacmpenensaTh BUIbI pabOT, TOTOBAPUBATHCS, 00CYX IaTh MPOIECC U Pe3yabTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINOJIHATH CBOIO YacTh pabOThI W
KOOPJMHUPOBATh CBOM JEHUCTBHSI C APYTMMH YJCHAMU KOMAaHJbI, OIICHUBATh
KauecTBO  CBOETO BKJIajga B  OOMMIA  TPOAYKT TIO  KPUTEPHSM,
c(hOpMyTUPOBAHHBIM YYaCTHHUKAMHU B3aUMOICHUCTBUSI.



IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 10 kyacce oOyyaromuiics MOJIYYUT CIETYIOITUE
IpEeIMETHBIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padoueil MporpaMmMbl y4eOHOTO
Kypca «AnreOpa 1 Hauajla MaTEMaTUYECKOTO aHAIN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJTHO OTEPUPOBAThH MOHATUSIMH: PAIMOHAIILHOE YUCIIO0, OECKOHEUHAas
nepuoguyeckas JpoOb, MPOIEHTHI, HPPAUOHATBLHOE YHCIIO, MHOXECTBa
PalMOHAIIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHSTh ApOOM W TPOLEHTHI Uil pEUICHUs NPUKIAJHBIX 3aJad U3
PA3JIMYHBIX OTPACIIEU 3HAHUM U pEaIbHOM KU3HU;

OPUMEHSATh  NPUOMMKEHHBIE  BBIYMCIICHMS, T[paBUiia  OKPYIJICHHS,
NPUKHUJIKY U OLICHKY PE3yJIbTaTa BIYMCIICHUN;

CBOOOJTHO OMEpPUPOBATH IOHATHEM: CTENEHb C IEJIbIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOJXOJANIYI0 (OpMYy 3amuCH JCUCTBUTENBHBIX YHUCET IS
peLICHUs MPAKTUYECKUX 3a/]1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJTHO  OINEpUpOBaTh  MOHATHEM:  apU(PMETUYECKUNH  KOpPEHb
HAaTypaJbHOW CTEIICHU;

CBOOOJTHO  ONEPHUPOBATH  TMOHSTHEM: CTENEHb C  palMOHAIbHBIM
II0Ka3aTeseM;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: Jorapup™m UHca, JNECATUYHBIE U
HaTypajbHbIE JIOTapU(MBI;

CBOOOJTHO OTMIEPUPOBATH MOHATUIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YHUCIJIOBOT'O apryMEHTA;

ONIEPUPOBATH  IOHATUSAMHU: APKCHUHYC, AapKKOCHHYC M  apKTaHICHC
YUCIJIOBOT'O apr'yMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  TOHATHSMHU:  TOXKIECTBO,  ypaBHEHHE,
HEPAaBEHCTBO,  PAaBHOCWIBHBIE  ypPaBHEHUS U YPABHEHUS-CIICACTBUS,
PaBHOCHUJIbHBIE HEPABEHCTBA;

OPUMEHSTh PA3IMYHBIE METOJbl PEIICHHUS] PAlMOHAIBHBIX M JPOOHO-
pallMOHAJIBHBIX YPAaBHEHHUM, MPUMEHAThH METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATHUSMHU: MHOTOWIEH OT OJHOUM MEpPEMEHHOM,
MHOTOWIEH C MEIbIMH KOd(pPUIMEHTaMH, KOPHM MHOTOWIEHA, NPUMEHSThH
JICJICHUE MHOIOWJIEHAa Ha MHOI'OWIEH C OCTAaTKOM, TeopeMy be3dy u teopemy
Buera nns pemenus 3anay;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMHU: CUCTEMA JIMHEHHBIX YypaBHEHHIA,
MaTpula, ONPEAEIUTEIb MATPULBI 2 X 2 W €ro reoMETPUYECKHl CMBICIH,
UCIIOJIb30BaTh CBOMCTBA OMpENENUTeNs 2 X 2 i BBIYUCIIEHUSI €r0 3HAYCHUs,
MPUMEHATh ONPEHECIUTENN JJI PELICHUS CHUCTEMBl JIMHEWHBIX YPaBHEHH,
MOJICJINPOBAaTh pEAJbHBIE CUTyallMd C IIOMOIIBK) CHUCTEMBI JIMHEHMHBIX
YPAaBHEHHM, MCCIEI0BaTh IOCTPOCHHBIE MOJEIA C NOMOLIPIO MATpULl U
ONPENEIUTEIIEN, UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3yJIbTAaT;

WCIIOJIh30BaTh CBOMCTBA JEHCTBUNM C KOPHSAMHU [JIsi MPeoOpa3oBaHUs
BBIPAKECHU;

BBITIOJIHSATh ~MPEOOpa30BaHUSI YHCIOBBIX BBIPAKEHUH, COJEPIKAIINX
CTENEHU C PAllMOHAIBHBIM [OKA3aTEIIEM;

HCIIOJIb30BaTh cBoiicTBa  Jiorapudmosn TSt npeoOpa3oBaHUs
norapu(MUUECKUX BBIPAKECHHI;



CBOOOJIHO OTEPUPOBATH MOHATUSMU: UpPPAIIMOHATIbHBIE, MOKA3aTEIbHbIE U
gorapu(MUUECKHEe YpaBHEHUs, HAXOJUTh UX PEHICHUS C [OMOIIbIO
PaBHOCHJIBHBIX TIEPEXO/I0B UITU OCYIIECTBIISSI TPOBEPKY KOPHEH;

PUMEHSTh OCHOBHBIE  TPUTOHOMETPUYECKHUE bopmynbl s
npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKECHHUI;

CBOOOJTHO ONEPHUPOBATH TMOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHSATh HEOOXOIMMbIe (QOpPMYJbl I PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUMH;

MOJICTIUPOBaTh pealbHble CHUTyallud Ha SA3bIKE ainreOphbl, COCTABIATH
BBIPAKEHHUSI, YPAaBHEHHUsS, HEPaBEHCTBA II0 YCIOBHUIO 3a/laud, HCCIEAOBATh
MOCTPOEHHBIE MOJIEJIH C UCIIOIB30BAHMEM alllapaTa ajreopsbl.

DOyHKUUM U rpapuku:

CBOOOJHO OMEpUpPOBATh MOHATUAMH: (YHKIMS, CHOCOOBI 3aJaHus
GyHKIIUU, B3aWMHO oOOpaTHbIE (QYHKIHUM, KOMMO3WIUS (PYHKIUNA, Tpaduk
(YHKIIMHY, BBITIOJIHATD 3JI€MEHTapHbIE TpeoOpa3zoBaHus rpa@ukoB QyHKIIHM;

CBOOOJTHO OTEPUPOBATH MOHATUAMHU: 00JIACTh OMPENEICHUS U MHOXXECTBO
3HaUYCHUN (PYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OIEpPUPOBATh MOHATUSMU: UYETHBIE M HEYETHBIC (DYHKIIHUH,
nepuoaudeckue PyHKIUU, TPOMEKYTKHM MOHOTOHHOCTH (YHKIIUU, MAKCUMYMBI
U MUHUMYMBI (YHKIIMW, HAuOOJIbllIee U HaUMEHbIee 3HaueHue (QYHKIMH Ha
IPOMEKYTKE;

CBOOOJTHO OTMIEPUPOBATH MOHATUSIMU: CTENEHHAs (YHKIHS C HATYPaJIbHBIM
U 1IeJIBIM OKa3aTeseM, rpaduk cTeneHHoW (GYHKIUU C HATYPAIbHBIM U LETbIM
nokasaresieM, rpaduk KOpHs N-0il cTeneHn Kak (YyHKIMK OOpaTHOM CTENEHU C
HATypaJbHBIM IMOKa3aTeJIeM;

OTepUPOBATh MOHATUAMU: JIMHEHHAs, KBaJpaTUUHAs U JTPOOHO-IMHEHHAs
(GYHKIUY, BBIMOJTHATH OSJEMEHTAPHOE UCCIENOBaHUE W TMOCTPOCHHE UX
rpaduKoB;

CBOOOJTHO OTEPUPOBATh MOHIATHSAMU: MOKa3aTeNlbHAS U Jorapupmudeckas
GyHKIIMM, UX CBOMCTBA M rpaduKH, UCIMOJIb30BaTh UX TpadUKU NI pelIeHUs
YpaBHEHUN;

CBOOOJTHO OMEpPUPOBATH MOHSATHUSMU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
onpe/ereHue TPUTOHOMETPUIECKUX (PYHKITUNA YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh TpaduKkd (QYHKIUN JUIsl UCCIENOBAHUS TIPOIECCOB U
3aBUCUMOCTEH MpU pEIIeHUH 3a7a4 U3 JPYTuX YYeOHBIX MPEIMETOB U peaIbHON
KU3HU, BBIpAXATh (OPMYJIaMH 3aBUCUMOCTH MEXIYy BETMYNHAMU;

Hauyana maTeMaTH4ecKOro aHAIU3Aa:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: apuPMeTHIecKass U TeoMeTpuIecKas
nporpeccusi, 0eCKOHEUHO YOBIBAIOIasi FTEOMETPUUYECKAs IPOTPECCUsi, TUHEHHBIHI
U OKCHOHEHIMAIBbHBIA pPOCT, (opMyla CIOXKHBIX TMPOIEHTOB, WMETh
IpEe/ICTaBlIEHUE O KOHCTAHTE;

MCIIOJIH30BaTh MPOTPECCUM JIJISI PEIICHUS] PEaIbHBIX 3a7a4 MPUKIATHOTO
XapaKkTepa;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: TOCIEAOBATEIBHOCTh, CIOCOOBI
3a/1aHus MOCJICIOBATEIHHOCTEH, MOHOTOHHBIE u OTpaHUYCHHBIE
MOCJIEIOBATEILbHOCTH, TTOHUMATh OCHOBBI 3apOKICHHUS MaTeMaTHYEeCKOTO
aHaIM3a Kak aHam3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OMEpPUPOBATh TMOHSATHUSAMU: HEMPEPHIBHBIC (YHKIUU, TOYKU
paspsiBa rpaduka GyHKIUNA, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OTEPUPOBATH MOHATHEM: (DYHKIIHS, HETPEphIBHAS Ha OTPE3Ke,
MIPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN IS pEIICHUS 3a71a4;



CBOOOJTHO OMEpPUPOBATH MOHATUAMM: IEpBasi U BTOpas MPOU3BOJHBIC
dbyHKIMHU, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIIATh  MPOU3BOJHBIE CYMMBI, IPOM3BENCHUS, YACTHOTO U
KOMITO3UIIMU IBYX (PYHKIIMH, 3HATh MPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIUH;

UCIOJIb30BaTh TEOMETPUUYECKUN U (PU3NYECKUI CMBICI MPOU3BOJHOMN IS
pelieHus 3anad.

MHoxecTBa U JIOTUKA:

CBOOOJTHO  OMEpUPOBATH TOHATUSAMH: MHOXECTBO, OIEpaldd Haj
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmaparT JJisl  ONKMCaHUs
peanbHBIX MPOIECCOB U SIBICHUM, MPU pPEUICHUHU 3a7ad U3 JAPYTUX YUEOHBIX
IPEAMETOB;

CBOOOJIHO OMEpUPOBATh MOHATUSMU: OINpPECICHUE, TEOpEMa, ypaBHEHHE-
CJIEICTBHE,  CBOWMCTBO  MAaTeMaTHMYeCKOro  O0BEKTa,  J0Ka3aTelbCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U HEPABEHCTBA.

K xoniy oOydenuss B 11 kjacce oOyyaromuiics MOJTYYUT CIETYIOITUE
IIPEIMETHBIE PE3YJILTATHI IO OTJCIBHBIM TEMaM padoyeil MporpaMMbl y4eOHOTO
Kypca «AnreOpa U Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJTHO OMEpUPOBATh MOHATUAMH: HATypajJbHOE U 1IEJIO€ YHUCIIO,
MHO’KECTBA HATYPAJIbHBIX U LIEJIBIX YUCEIl, UCIIOIB30BaTh IIPU3HAKU JAECITUMOCTH
ueneix uncen, HOJ m HOK HarypanbHbIX uMcen s pelIeHUs 3ajad,
IIPUMEHATH aNroputM EBKinnaa;

CBOOOJTHO ONEPHPOBATH TOHITHEM OCTaTKa MO MOMAYJIIO, 3aIlKChIBAThH
HaTypaJbHbIEC YKCJIa B PA3JIMYHBIX O3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OTEpPUPOBATh MOHATUSMHU: KOMIUIEKCHOE YHUCIO U MHOXXECTBO
KOMIUJIEKCHBIX YMCEJ, MPEJICTaBISATh KOMILIEKCHBIE YKCIIa B anreOpandyeckoi u
TPUTOHOMETpUUECKON (DopMe, BBHIMOIHATH apu(hMETUYECKHUE ONepaIui ¢ HUMU
U N300pakaTh HAa KOOPJMHATHOM TMIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH MOHATUAMH: UpPAIMOHAIbHBIC, TTOKA3aTEeIbHbIE U
norapuMUUECKHe HEPABEHCTBA, HAXOAWTh WX PEIICHUS C TOMOIIbIO
PaBHOCHUJIBHBIX IEPEXOJIOB;

OCYIIECTBJISATh OTOOp KOPHEW TpPH PEIICHHH TPUTOHOMETPUUYECKOTO
YpaBHEHUSI;

CBOOOJTHO OIEPUPOBATH MOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHSTh HEOOXOMUMbIe (OPMYJbl IS PEIICHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSMU: CUCTEMA M COBOKYITHOCTb YpaBHEHUN
U HEPABEHCTB, PABHOCWJIBHBIE CHUCTEMBI WU CHUCTEMBI-CIEACTBUS, HAXOJUTh
pELICHUsT CHUCTEMBI M COBOKYITHOCTEM pPAlMOHAIBHBIX, HMPPALUOHAJIBHBIX,
MOKa3aTeNbHBIX U JIOTApU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB;

peuarb palroOHaIbHbIE, VppalUOHAIBHBIE, IIOKa3aTeJbHbIE,
gorapuMUUECKHe ¥ TPUTOHOMETPUYECKHE YPAaBHEHHMS ¥ HEPABEHCTBA,
coAepKallre MOAYJIH U TapaMeTpBbl;

MPUMEHSTH TpaPUIeCKue METOIbI JJIS PEIICHUS YPABHCHHU U HEPABECHCTB,
a TaKXe 3a7a4 ¢ mapaMeTpamu;

MOJICIUPOBATh peajbHBIC CHUTYallMH Ha S3bIKE alreOpbl, COCTABISTH
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIIOBUIO 3a/1a4H,
MCCJIEIOBAaTh IMOCTPOEHHBIE MOJENHM C MCIOJIb30BAaHUEM ammapara anreopsl,
WHTEPIPETUPOBATH MTOJTYUYECHHBIN PE3YJIbTAT.



DOyHKUUM U TpaduKu:

CTpOUTh TpadUKH KOMIO3UIMHK (YHKIMA C MOMOIIBIO 3JIEMEHTAapPHOIO
UCCJIEIOBAHUS U CBOMCTB KOMIIO3UIIMU JABYX (hYHKIIMIA;

CTPOUTh TE€OMETpUYeCKhe 00pa3bl ypaBHEHUWH M HEPABEHCTB Ha
KOOPANHATHOM IIJIOCKOCTH;

CBOOOJTHO OMNEPUPOBATH MOHATUAMH: TpadUKH TPUTOHOMETPUUYECKUX
byHKIMA;

OPUMEHATh (PYHKIUU ISl MOJCIIUPOBAHUS M MCCIEIOBAHUS PEATbHBIX
IIPOIIECCOB.

Hauyana MareMaTH4ecKOro aHajmn3a:

UCIIOJIb30BaTh  MPOU3BOAHYIO  JJii  HccleAoBaHWs  (QYHKIMH  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI;

HAXOJUTh HAaUOOJbIIEe U HAUMEHbIIIEEe 3HAUCHUS (DYHKIIMM HEMPEPHIBHOM
Ha OTPE3KE;

VCIIOJIB30BAaTh MPOU3BOJHYIO JUISI HAXOXKICHUS HAWJIYUILErOo PEUICHUS B
IPUKIAAHbIX, B TOM YHCIIE COLUMAIbBHO-DKOHOMUYECKUX, 3ajadax, JJis
OTpeJeeH!s] CKOPOCTU M YCKOpPEHHUs Mpollecca, 3aJaHHOTO (HOopMyNoN wiu
rpaguKom;

CBOOOJTHO OIEpUPOBATh TMOHSATUSMU: TEPBOOOpa3Has, ONMpPENeIEHHBIH
UHTErpajl, HaxOJIUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (DYHKIMN U BBIYHCISATH
uHTerpai no Gopmyne Hetotona-Jleionuna;

HAaXOJUTh IUIOMIATU IUJIOCKUX (GUTYp U OOBEMBI Tell C MOMOIIBIO
UHTETpana;

UMETh IPEICTABICHUE O MATEMATUYECKOM MOJEIUPOBAHUU Ha IPUMEPE
coctaBieHus nuddepeHInanbHbIX YPaBHEHHUI;

pelIaTh NPUKJIIAIHbIE 3aa4i, B TOM YHCIJIE COLUUAIBbHO-3KOHOMUYECKOIO U
¢uznueckoro  xapaktepa,  CpeICTBaMM  MaTeMaTHYEeCKOro  aHajM3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne i/

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoanuyecTBO 4acos

Bcero

KonTpoa
bHbIE
padoTbI

IIpakTHYeckue
padoThI

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/bHbIEe pecypChl

MHuoxectBO
NEUCTBUTEIbHBIX

yucen. MHOTOYJICHBI.

PannonanbHble
YpaBHEHUS U
HEpPABEHCTBA.
CHcTeMBbl JTUHEHHBIX
ypaBHEHUH

24

OyHKIUYU U TpadUKy.

CrenenHas QyHKIMS
C LIeJIBIM
HOKazaTeseM

12

Apudmernueckuit
KOpeHb N-0H
CTEIICHH.
HppauroHanbHble
ypaBHEHUS

15

[ToxasarenbHas
byHKLHS.

10




IToka3arenbHble
ypaBHEHUSA

Jlorapudmmueckas
5 byHKIHS.
Jlorapugmuueckue
ypaBHEHHS

18

Tpuronomerpudecku
6 € BBIPQXCHUS U
yYpaBHEHUS

22

[TocnenoBarenbHOCTH
U IIPOTPECCUU

10

HenpepriBabie

8 byHKINN.
[TpousBogHas

20

IToBTOpEHNE,
0000111EHHE,
CHCTEeMaTH3alus
3HAHHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10




11 KIIACC

Ne
n/
n

HaunmenoBaHmue pa3aeioB
H TEM IIPOrpamMmMabl

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JuiekTpoHHbIE (UG POBHbIE)
o0pa3oBaTejibHbIE PeCypPChI

UccnenoBanue GpyHKIMMA ¢
MMOMOUIBIO TPOU3BOTHOM

22 1

ITepBooOpaznas u
HUHTETpaI

12 1

I'padpuxu
TPUTOHOMETPUUECKHUX
(GyHKIHIA.
Tpuronomerpuueckue
HEPaBEHCTBA

14 1

WppauroHnanbHele,
IIOKa3aTCJIbHBIC U
norapupMuIecKue
HEPaBEHCTBA

24 1

KommiexkcHbie unciia

10 1

HatypanbHuble u nenble
quciaa

10 1

CucreMbl palliOHAIIBHBIX,
UPpaLMOHATIBHBIX
MOKa3aTeNbHBIX U
JorapupMHUECKUX
YpaBHEHUU

12 1




3amauu ¢ mapameTpamu 16 1
[ToBTOpEHHE, O606H1€HI:I€, 16 5
CHUCTEeMaTH3alus 3SHAaHUI
OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
I

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
U3ydeHust

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHO)KCCTBO, orcpanyn HaJl
MHOKECTBaMH U UX CBOMCTBaA

Huarpammsl Ditniepa-Benna

IIpuMeHeHne TeopeTHKO-
MHO>KECTBEHHOTO aIrapara
JUIs pelleHus 3a1a4

PanuonansHBIC UKCIA.
OOBLIKHOBEHHEIE U
JECSATHYHBIE TPOOH,
MPOLIEHTHI, OECKOHEYHBIE
NePUOANYECKHE TPOOH

PanuyonansHBIC UKCA.
OOBIKHOBEHHEIE U
JeCATUYHBIC POOH,
MPOIICHTHI, OECKOHCUHBIE
MEPUOANYECKHE POOH

[Tpumenenue apobeii u
HPOLICHTOB IS PEIICHHS
NPUKIIaHBIX 3a/1a9




[Tpumenenue apobeii u
MPOLIEHTOB IS PELIEHUS
HPHUKJIATHBIX 3324

JlelicTBUTENbHBIEC YHCIIA.
PanuonansHble 1
VMppalrOHaJIbHbIC YUCIIA

Apudmernueckue onepanuu
C ICUCTBUTEIBHBIMHU YUCTIAMU

10

Monyib 1eCTBUTEIBHOTO
YHCJIa ¥ €r0 CBOMCTBA

11

[TpuG>xEHHBIC BEIYMCIICHHUSI,
IpaBujIa OKPYIJICHMUS,
MIPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

12

OCHOBHBIE METO/IBI PEIICHHSI
LEJBIX U JpOOHO-
palMOHANBHBIX YPaBHEHHUN
HEPABEHCTB

13

OCHOBHBIEC METO/IbI PEIICHUS
HENBIX U APOOHO-
palMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

14

OCHOBHBIEC METO/IbI PEIICHUS
HENBIX U APOOHO-
palMOHATILHBIX YPaBHEHUN U
HEPABEHCTB




15

MHorouieHsl OT OJHON
nepeMeHHoiu. Jlenenue
MHOI'OWIEHA Ha MHOTOUJIEH C
octaTtkoM. Teopema bezy

16

MHOTO4IEHBI C LEIbIMHA
kodpuumentamu. Teopema
Buera

17

Pemenne cucreM TUHENHBIX
ypaBHEHUI

18

Pemenne cucremM TMHENHBIX
ypaBHEHUI

19

Marpuna cucteMbl TUHEHHBIX
ypaBHeHui. Onpenenurenb
MaTpHIII 2X2, eT0
F€OMETPUYECKUIN CMBICIT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2,
€ro reOMETPUYECKHI CMBICIT U
CBOWCTRBA; BRIYUCICHHUE €r0
3HAYEHUS

21

[Ipumenenue onpeneauTens
JUISL PEILIEHUS CHCTEMBI
JIMHENHBIX YPAaBHEHUN

22

Pemenne IMPUKJIAIHBIX 3a1a4
C IIOMOIIIBIXO CUCTEMbI




JIMHEUHBIX YPAaBHEHUN

23

Pemenue npukianHbeIxX 3a1a4
C IOMOILBIO CUCTEMBI
JIMHEUHBIX YPABHEHUN

24

KoHntposbnas paboTa:
"PannonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOOBI 3aIaHMsI
¢byukun. Bzaumuo
oOpaTtHbIe GYHKINH.
Kommosumus GpyHKIwiz

26

I'paduk pyHKIHN.
DnemMeHTapHbIe
npeoOpa3oBanus rpaduKoB

byHKIMMA

27

OO6nacTp ornpeneneHus u
MHO€ECTBO 3HaYEHUHN
¢yukuun. Hynu ¢pyHkum.
IIpomexxyTkH 3HaK
ITOCTOSIHCTBA

28

YETHbIEC M HEYETHBIE
¢byukun. [lepruoauueckue
¢byukun. [IpomexyTku
MOHOTOHHOCTH (PYHKIIUU

29

MakcumMyMBbl 1 MUHHUMYMBI




¢ynkuuu. Haubonbmee u
HaMMEHbIIIee 3HAaUCHUE
(GYHKIIMH Ha TPOMEXKYTKE

30

JIunelinas, kBagpaTu4yHas u
IpoOHO-THHEHHAs QYHKIHH

31

DeMeHTapHOe HCCIIEI0BaHNE
U TIOCTPOCHHUE TPa(PUKOB ITUX

byHKUIMMA

32

DneMEeHTapHOE UCCIIeIOBaHHE
U TIoCcTpoeHue TpauKoB ITUX

byHKUIMMA

33

CreneHn ¢ LEIbIM
okasarejieM. buHom
Hrrotona

34

CreneHn ¢ LETBIM
rmokasarejieM. buaom
HreroTona

35

CrenenHast GyHKITHUS C
HaTypaJbHbIM U LIEJIBIM
nokasareiieMm. E€ cBoiicTBa U

rpadux

36

KonrpomnsHas padora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa u rpapuk"

37

ApudmeTnueckuii KopeHb
HaTypaJIbHOM CTENEHHU U €T0




CBOMCTBA

38

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0
CBOMCTBA

39

[TpeobpazoBanus YHCIOBBIX
BBIPAXECHHI, COJIepKalInX
CTENEHU U KOPHHU

40

[TpeobpazoBaHus YHCIOBBIX
BBIPpXCHH, COJIepIKaINX
CTETNEeHH U KOPHU

41

[TpeobpazoBaHus YHCIOBBIX
BBIPpXCHH, COJIepIKaINX
CTENEHU U KOPHU

42

HppanunonanbHble
ypaBHeHHsI. OCHOBHBIE
METO/IbI PEILICHUS
UppalMOHATIBHBIX YpaBHEHUN

43

WppaunonanbHble
ypaBHeHHsI. OCHOBHBIE
METO/Ibl PEILICHUS
UppalMOHATILHBIX YpaBHEHUN

44

WppaunonanbHble
ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEILICHUS
UppalMOHATILHBIX YpaBHEHUN

45

PaBHOCUIIBHEIE Nnepexoanl B




PCIICHUN UPPALUOHAJIBHBIX
ypaBHEHU I

46

PaBHOCHIBHEBIE Nnepexoanl B
PCIICHUN UPPALTUOHAJIBHBIX
ypaBHEHUI

47

PaBHOCHIIBHBIE IEPEXO/IBI B
PEIICHNU MPPAUOHAIBHBIX
ypaBHEHUI

48

PaBHOCUIIBHBIE TIEPEXO/IBI B
pELIEHUN UpPALMOHATBHBIX
ypaBHEHUI

49

CaoiicTBa u rpaduk KopHs N-
Oif cTeneHu Kak QyHKIIUU
00paTHOM CTENEeHU C
HaTypaJbHBIM TOKa3aTeeM

50

CsaoiicTBa u rpaduk KOpHs N-
Oif cTeneHu Kak QyHKIIUU
00paTHOM CTENEeHU C
HATYpaJIbHBIM ITOKa3aTelieM

51

KonrpomnsHas padora:
"CBoiicTBa u rpaduk KOpHA
N-0i1 CTENEeHHU.
UNppannoHanbHbie
ypaBHeHuUs"

52

Crenens ¢ pallMOHATbHBIM
OKa3aTeJIEM U €€ CBOMCTBA




53

Crenens ¢ pallMOHAIbHBIM
IIOKa3aTeiieM U €€ CBOIICTBA

54

Crenensb ¢ pallMOHATbHBIM
OKa3aTeiIeM U €€ CBOIICTBA

55

[ToxazarenbHast QyHKLIUS, €€
CBOIicTBa U rpaduk

56

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 peleHus
yYpaBHEHUU

57

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 peleHus
yYpaBHEHUU

58

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
IIOKAa3aTeNbHbIX YPAaBHEHUN

59

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE MCTOABI pCHICHUA
IIOKAa3aTeNbHbIX YPAaBHEHUN

60

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/IbI PELIEHUS
MTOKa3aTeJIbHBIX YPaBHEHHUU

61

KonTponbhas pabota:
"ITokazaTenpHast QyHKIIHS.
IToka3aTenbHble ypaBHEHUA"

62

Jlorapudm uucmna. CBoiicTBa
norapupma




Jlorapudwm yucna. CBoiicTBa

63
norapudma

64 Jlorapudwm yucna. CoiicTBa
norapudma

65 JlecaTnuHble U HaTypaJbHbIE
norapuhMbl

66 JlecaTuuHble U HATypallbHbIE
JorapupMbl
[IpeoOpazoBanue

67 BBIPOKCHHM, COACPIKAIITUX
JorapupMbl
[IpeoOpazoBanue

68 BBIPKEHUH, COMIEpKAITUX
J0rapuQmbl
[IpeoOpazoBanue

69 BBIPKEHUH, COMIEpKAITUX
aorapudmsl

20 Jlorapudmuueckas GyHKUMS,
e€ cBolicTBa U rpaduk

7 Jlorapudmuueckas GpyHKIus,
e€ cBolicTBa u rpaduk
Hcnonb3oBanue rpapuka

72 (byHKLINU 1715 pelIeHus
yYpaBHEHUN

73 Hcnonb3oBanue rpaguka

GYHKIUY JUTS] peIIeHUS




ypaBHEHUI

74

Jlorapudpmudeckue
ypaBHeHUsA. OCHOBHbIE
METO/IbI PEIICHUS
JOTapuPMHUECKUX
ypaBHEHUI

75

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEILICHUS
norapuGMUIEeCKuX
yYpaBHEHUU

76

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEeIICHUs
JorapuGpMUUECKUX
yYpaBHEHUU

77

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHnH JorapupMUUECcKux
ypaBHEHUU

78

PaBHOCHIIbHBIE TTEpEXO/BI B
pelieHnu JorapupMUIecKux
yYpaBHEHUN

79

KonTponbhas pabota:
"Jlorapupmuueckas
¢byukuus. Jlorapupmuueckue
ypaBHeHHUA"




80

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO
aprymeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO
aprymeHTa

82

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

83

ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

84

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPE/ICIICHHUE
TPUTOHOMETPUYECKUX
(GyHKIMI 4nCI0BOTO
aprymeHra

85

Tpuronomerpuueckas
OKPYKHOCTB, OIIPEEICHHUE
TPUTOHOMETPUUECKUX
(GyHKIMI 4HCI0BOTO
aprymeHra

86

OcCHOBHEBIE
TPUTOHOMETPUIECKHE

bopMyIbl

87

OCHOBHBIE




TPUTOHOMETPUYECKUE
bopmybl

88

OCHOBHEBIE
TPUTOHOMETPHYCCKHE

bopmybl

89

OcCHOBHBIE
TPUTOHOMETPUUECKHUE

(bopMyiibl

90

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

91

[IpeoOpazoBanue
TPUTOHOMETPUUYECKHX
BBIPAKECHU

92

[TpeoOpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

93

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

94

Pemenue
TPUTOHOMETPUYECKUX
yYpaBHEHUN

95

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUN




Pewenne
96 TPUTOHOMETPUUYECKHX
ypaBHEHUH

Pewenne
97 TPUTOHOMETPUUECKHUX
ypaBHEHUI

Pewenne
98 TPUTOHOMETPHUYECKHIX
ypaBHEHUI

Pewenue
99 TPUTOHOMETPHUYECKHIX
ypaBHEHUI

Pemenue
100 | TpHUTOHOMETPHUYECKUX
ypaBHEHU U

KonrpomnsHas padora:
"TpuroHomeTpuyeCcKue
101 | BeIpaxkeHus u
TPUTOHOMETPUUECKHE
ypaBHeHuUs"

ITocnenoBaTeNbLHOCTH,
CIIOCOORI 3aJaHUS

102 [MOCJIEI0BATELHOCTEN.
MeTtoa MaTeMaTHUECKOM
WHIYKIHAH

103 MOHOTOHHBIE U




OTpaHUYCHHBIC
110CJIEI0BATEIbHOCTH.
Ucrtopus ananuza
OECKOHEYHO MaJIbIX

104

Apudmernueckas
nporpeccus

105

["'eomeTpuyeckas nmporpeccust

106

beckoneuno yOwiBarorias
reOMETpUYECKasl IPOTPECCUst

107

Cymma 6ecCKOHEYHO
yOBIBAIOIIEH reoMeTpHUIeCKOn
MpOrpeccuu

108

JInHeHbI 1
HKCIIOHEHLIMAIIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

109

JInHeHbI 1
HKCIIOHEHLIMAJIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

110

Hcnonp3oBanune mporpeccun
JUTSL pEILLIEHUs pealbHBIX
3a/1a4 MPUKJIIATHOTO
Xapaxkrepa

111

KonTponbhas pabota:
"ITocnenoBaTeILHOCTH U




nporpeccun"

HenpepriBable GyHKIINN U UX

112 .
CBOICTBa

113 Touxka pa3pbiBa. ACUMIITOTHI
rpa¢gukoB QpyHKITHI

114 CaoticTBa GyHKIHMI
HENpEepPbIBHBIX Ha OTPE3Ke

115 CgoiicTBa (yHKIMH
HETPEPHIBHBIX HA OTPE3Ke

116 Meto UHTEPBANIOB AJIst
pelIeHusI HepaBEeHCTB

117 Meton uHTEpBAJIOB JUIs
pellIeHNs HEPaBEHCTB

118 Meton uHTEpBAJIOB JIs
pelLlIeHNs HEPaBEHCTB
IIpuMeHeHne CBOMCTB

119 | HenpepbIBHBIX QYHKIUH 115
peleHus 3a1a4
IIpuMeHeHne CBONCTB

120 | HenpepbIBHBIX QPYHKITUH IS
peleHus 3aaa4

121 IlepBas n BTOpas
MPOU3BOIHBIE (DYHKIIUU
OmnpenenecHue,

122 P

F€OMETPUYECKUN CMBICIT




MIPOU3BOJHOMN

Onpenenenne, GU3NIECKUA

123 .
CMBICJI IPOU3BOTHOM

124 VYpaBHeHuUe KacaTeIbHOU K
rpaduky GyHKIIHMH

195 YpaBHEHUE KacaTeIbHOU K
rpaduxy GyHKIUN

126 IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKUIMMA

127 IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKUIMMA
[TpousBoHAs CYMMBI,

128 | mnpousBeneHus, YaCTHOTO U
KOMITO3HITMHU () YHKIIUHA
[Tpou3BoiHAs CyMMBI,

129 | mnpousBeneHus, YaCTHOTO U
KOMITO3UIIUH (DYHKIIHI
[Tpou3BoiHAs CyMMBI,

130 | mpou3sBeneHus, YaCTHOTO U
KOMITO3UIIUH (DYHKITHI

131 KonrpomnsHas padora:
"[IpousBonnas"
[ToBTOpenme, 0600IIEHNE,

132 | cucremaTHu3aIys 3HaHUI:

"VpaBHenus"




[ToBTOpenwue, 0600IIeHNE,

133 | cucremaTu3anKs 3HAHUM: 1
"(DYHKHI/II/I”

134 Nrtorosas KOHTpOJIbHAsS 1 1
pabora

135 HroroBast KOHTpOIbHAS 1 1
pabora

136 [ToBTOpEHHE, o606melevle, 1
cHCTeMaTu3alys 3HaHUH

OBUIEE KOJIMYECTBO YACOB
136 10

I10 ITPOT'PAMME




11 KIIACC

Ne
n/
I

Tema ypoka

KoaunuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHusl

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpuMeneHne TpoOn3BOHOM
K UCCIIEeIOBaHUIO (QYHKITUIT
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[IpuMeneHne TpoOn3BOHOM
K UCCIIEeIOBaHUIO (YHKITUI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

ITpumeHeHne npon3BOgHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U
KCTPEMYMBI

ITpumeHeHne npon3BOgHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U
SKCTPEMYMBI

ITpumeHeHne npon3BOIHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U
AKCTPEMYMBI




IIpuMeHeHne Mpou3BOIHOU
K UCCIICIOBAHUIO ()YHKITUI
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

Haxoxxnenne HanOoOIIbIIETO
Y HAaMMEHBIIIEr0 3HAYEHUS
HEMPepbIBHON (QYHKIIMU HA
OTpEe3Ke

Haxoxxnenune HanOoJIbIIEro
N HAUMCHBIIICTO 3HAUCHUSI
HETPEPHIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxnenune HanOoJIbIIEro
1 HAUMCHBIIICTO 3HAUCHUS
HENpepbhIBHON (DYHKIIUU HA
OTpe3Ke

10

Haxoxnenune HanOoJIbIIEro
1 HAUMCHBIIICTO 3HAUCHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

11

Haxoxxnenne HanOoJIbIIEro
Y HAaUMEHDIIIETO 3HAYEHUS
HENPEePBIBHON (DYHKIIUU HA
OTpe3Ke

12

Haxoxxnenne HanOoJIbIIEro
Y HAaUMEHDIIIETO 3HAYEHUS




HENpEepbIBHON (PYHKIIUHU HA
OTpe3Ke

13

IIpuMeHeHne Mpou3BOIHOU
JUISL HAXOKICHUS
HAWIY4IlIEero peueHus B
IPUKIIAIHBIX 3a7a4ax

14

IIpuMeHeHne Mpou3BOIHON
JUISL HAXOKICHUS
HAWIY4IlIero peuieHus B
IPUKIIAIHBIX 3a7auax

15

IIpuMeHeHne npou3BOIHON
JUIsl OTIPENIEJIEHUS] CKOPOCTH
U YCKOpEHHMs IIpolecca,
3a/laHHOT0 (POpMYJION MK
rpaduKom

16

IIpuMeHeHne Mpou3BOIHON
JUIsL OTIPEJIEJIEHUS] CKOPOCTH
U YCKOpEHHMsI ITpolecca,
3aJJaHHOTO (OPMYIION WK
rpaduKom

17

Komnoszumus ¢pyHkImit

18

Komnosumus ¢pyHkumii

19

Komnozumus GpyHKImii

20

['eomeTpuyeckue 00pasbl
YpaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH




21

['eomerpuueckue 0Opassl
YpaBHEHUH Ha
KOOPJMHATHOM IIOCKOCTH

22

KonrpomnsHas padora:
"HccnenoBanue GyHKIHIA ¢
MOMOIIIbIO TPOU3BOAHON"

23

[TepBooOpazHasi, OCHOBHOE
CBOMCTBO EPBOOOPA3HBIX

24

ITepBooOpazubie
3JIEMEHTAPHBIX (PYHKIIHUA.
[IpaBuia HaXOXKICHUS
epBOOOPA3HBIX

25

[TepBooOpazubie
AIIEMEHTApHBIX (PYHKIIHH.
[IpaBuia HaXOXKICHUS
NepBOOOPA3HBIX

26

WHurerpai.
I'eomeTpuyeckuii CMbICT
WHTErpaja

27

Brraucnenue
ONpeIeIEHHOTO UHTErpaja
o ¢opmyne HproToHa-
JleiiOHMIIa

28

Brruucnenne
ONpeIeIEHHOTO UHTErpasa
no ¢opmyne HproToHa-




JleliOHuLa

29

[Ipumenenne uHTETpaNa
JUTSL HAXOXKJICHUS
TUIOINAACH TUIOCKUX (QUTYp

30

[Ipumenenue nHTErpaa
JUTSL HAXO0XKIEHUSI 00HLEMOB
F€OMETPUUYECKUX T

31

[Tpumeps! perieHuit
nuddepeHIaTbHBIX
yYpaBHEHUU

32

[Tpumeps! perieHui
nuddepeHIaTbHBIX
ypaBHEHUU

33

MaremaTuueckoe
MOJIETTMPOBAHUE PEATbHBIX
MIPOLIECCOB € MTOMOIIIBIO
b hepeHIaTbHBIX
ypaBHEHUU

34

KonrtponsHas pabora:
"TlepBooOpazHas u
uHTerpan”

35

Tpuronomerpuyeckue
(byHKLIMH, UX CBOICTBA U
rpaduxu

36

Tpuronomerpuueckue
(byHKLIMH, X CBOICTBA U




rpaduku

37

Tpuronomerpuueckue
¢$yHKIMH, UX CBOIICTBA U
rpaduku

38

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduku

39

Tpuronomerpuveckue
(GyHKIUU, UX CBOMCTBA U
rpaduku

40

OTt60p KOpHE#
TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUIECKOMN
OKPYKHOCTH

41

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUIECKOMN
OKPYXHOCTH

42

OT160p KOpHEH
TPUTOHOMETPHUUECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUIECKOMN
OKPYXHOCTH

43

OTt60p KOpHEH




TPUTOHOMETPUUYECKUX
YpPaBHEHUH € TOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Pemenne
TPUTOHOMETPUYECKUX
HEpPABEHCTB

48

KonrtponsHas padora:
"I'paduku
TPUTOHOMETPUUECKUX
G yHKIHIA.
Tpuronomerpuueckue
HepaBeHCTBA"

49

OCHOBHBIE METOEI
pEIICHUS TTOKa3aTeIbHBIX
HEPaBEHCTB

50

OCHOBHBIE METOIBI




pEeLIEHHS TOKA3aTEIbHBIX
HEPABEHCTB

o1

OCHOBHBIE METOIBI
pelIeHus TOKa3aTeIbHBIX
HEPABCHCTB

52

OCHOBHBIE METO/IbI
pELICHHS TOKA3aTEIbHBIX
HEPABEHCTB

53

OcHOBHBIE METOJIbI
peLieHHs
norapuGpMUIeCKuX
HEPABEHCTB

54

OCHOBHBIE METOJIBI
pelIeHus
JorapuMUIECKUX
HEPABCHCTB

55

OCHOBHBIE METOJIBI
pelIeHus
JorapupMUUECKUX
HEPABCHCTB

56

OCHOBHBIE METOJIBI
pelreHus
JorapupMUUECKUX
HEPABCHCTB

57

OCHOBHBIE METO/IBI
peIIeHUS UPPAITUOHATBLHBIX




HEPABEHCTB

58

OCHOBHBIE METO/IbI
pEeLIECHUS UPPALMOHATBHBIX
HEPABEHCTB

59

OCHOBHBIE METO/IbI
peLIEeHNs UPPALMOHATIBHBIX
HEPABEHCTB

60

OCHOBHBIE MCTOBI
pEeLICHUA UPppAllMOHAJIBbHBIX
HCPABCHCTB

61

I'paduueckue MeTo b1
pELIEHUs UPPAMOHATIBHBIX
ypaBHEHUU

62

I'paduueckue MeTo b1
peLIeHUs UPPAaLMOHAIBHBIX
yYpaBHEHUHU

63

['padpuaeckue meTo b
pEeILIeHUs TOKa3aTEeNbHbIX
yYpaBHEHUHU

64

['padpuaeckue meTombI
pEIICHUS TTOKa3aTeIbHBIX
HEPaBEHCTB

65

['padpuaeckue meTombI
pelieHus
JorapupMUUECKUX
YpaBHEHUU




66

['padmyeckue MeTo bl
peleHus
JOTapUPMHUUECKUX
HEPaBEHCTB

67

['padmyeckue MeTo bl
peleHus
JOTapUPMHUUECKUX
HEPaBEHCTB

68

['paduueckue meTo b
pelIeHUs [T0Ka3aTeIbHbIX U
JorapupMuUUEecKux
yYpaBHEHUU

69

['paduueckue meTo b
pelIeHNs [T0Ka3aTeIbHbIX U
J0rapupMHUECKUX
ypaBHEHUU

70

['padpuaeckue meTonbr
pelieHus MoKa3aTeIbHBIX U
norapuGpMUUECKUX
HEPaBEHCTB

71

['padpuaeckue meTombI
pELIeHHs TOKA3aTeNbHbIX U
norapuMUIECKUX
HEPaBEHCTB

72

KonTponbhas pabota:
"HppanuoHaibHEbIE,




[IOKa3aTeNbHbIE U
JorapupMuIEcKue
HepaBeHCTBA"

73

KomnnekcHsie uncia.
Anrebpanueckas u
TPUTOHOMETPHYCCKAS
(bopMBI 3amcH
KOMIUIEKCHOTO YHCIIa

74

KomnnekcHsie uncia.
Anrebpanyeckas u
TPUTOHOMETPHYECKas
(bopMBI 3amcH
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue
olepanuu C
KOMIUIEKCHBIMU YHCIIaMU

76

Apudmernueckue
OIIEpaLUU C
KOMIUIEKCHBIMU YHCIIaMU

77

N3o0paxenune
KOMIIJICKCHBIX YHCECJI HA
KOOPJMHATHOM TIIOCKOCTH

78

N3o0paxenune
KOMILJIEKCHBIX YHCEIT Ha
KOOPJAWHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau




N-0if CTEIIEHU U3
KOMIIJIEKCHOI'O YHCJIa

80

®opmyia Myaspa. Kopau
N-OM CTEIECHU U3
KOMILJIEKCHOT'O Yrcia

81

[Ipumenenue
KOMIUIEKCHBIX YHCEI JUIsl
petieHus pU3NIECKUx 1
reOMETPUUECKUX 3aau

82

KonTponbhas padota:
"KomrmurekcHbie ynciia"

83

HaTypaJ'IBHBIC H OCIbIC
quciia

84

HarypasnbHble 1 1iensle
qucia

85

IIpumeHeHne NpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEI

86

IIpumeHeHne NpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEI

87

[TpuMeHeHne NpU3HAKOB
JEITUMOCTH LIEJIBIX YHCE:
HOJl m HOK

88

[TpuMeHeHne NpU3HAKOB
JIETUMOCTH LIEJBIX YHCEI:
HOJ/l m HOK

89

[TpumeHeHne npU3HAKOB




JACIINMMOCTHU OECJIbIX YHUCCII:
OCTAaTKH 11O MOAYJIIO

90

IIpuMeHeHne NpU3HAKOB
JIEITMMOCTH LIEJIBIX YUCE:
OCTaTKH 10 MOJYJIIO

91

[IpruMmeHeHue npu3HaKoB
JIEITUMOCTH IICIIbIX YHCEIT:
anroput™ EBkimaa mis
pELICHHS 3a/1a4 B LENBIX
quciiax

92

KonTponbhas pabdota:
"Teopus Henpix yncen"

93

Cucrema ¥ COBOKYITHOCTb
ypaBHeHUM. PaBHOCHITbHBIE
CHCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema ¥ COBOKYITHOCTb
ypaBHeHUM. PaBHOCHITbHBIE
CHCTEMBbI U CUCTEMBI-
CJIE/ICTBUS

95

OCHOBHBIE METO/IbI
pELIEHUs] CUCTEM U
COBOKYITHOCTEMN
palMOHAIBHBIX YPABHEHUI

96

OCHOBHBIE METO/IBI
pEIIeHUs CUCTEM U




COBOKYITHOCTEMN
HPPALIMOHATIBHBIX
ypaBHEHUH

97

OCHOBHBIE METO/IBI
peIIeHUs] CUCTEM U
COBOKYITHOCTEMN
NOKa3aTeIbHbIX YPaBHCHHUN

98

OCHOBHBIE METOIBI
pEIICHUS CUCTEM H
COBOKYITHOCTEMN
NOKa3aTeIbHbIX YPaBHCHHUN

99

OCHOBHBIE METO/IbI
pPELLIECHUS CUCTEM U
COBOKYITHOCTEMN
norapuGpMUUECKUX
ypaBHEHUU

100

OCHOBHBIE METOIBI
pELIeHUs CUCTEM U
COBOKYITHOCTEU
J0rapuPpMHUECKUX
yYpaBHEHUN

101

[TpumeHeHne cucTeM K
PELIEHUI0 MaTEMaTHUECKHUX
3a/1a4 U 3a71a4 U3
pa3nuYHbIX o0nacTeit
HayKH U PEAJIbHOM JKU3HH,
MHTEpIIpeTalus




MOJIYYCHHBIX PC3YJIbTATOB

102

[IpuMmeHeHne cUCTEM K
PEILIEHUI0 MaTEMaTHYECKHUX
3a/1a4 U 3a/1a4 U3
pa3au4YHbIX obJacTen
HAyKU U PEAIbHOU KU3HH,
MHTEPIIPETALNS
IIOJIy4YEHHBIX PE3yJIbTaTOB

103

IIpuMeHeHne HepaBEHCTB K
PELIEHUI0 MATEMATUYECKUX
3aJa4 U 3a1a4 U3
pasn4HbIX o0nacTeit
HAyKH U PEAJIbHOM JKU3HH,
UHTEpIpeTaLus
MIOJIy4EHHBIX PE3YJIbTATOB

104

KonrtponsHas padora:
"CucreMsl palliOHAJIbHBIX,
MPPaLMOHATIbHBIX
MOKa3aTeNbHbIX U
JorapupMUUECKUX
ypaBHeHUH"

105

PanmonanbHble ypaBHEHHS
C MmapaMeTpaMu

106

PanmonanbHbIe
HEPABEHCTBA C
rapaMeTpaMmu




PanmonanbHBIE CUCTEMBI C

107
napameTpamu
HppaunoHanbHble

108 | ypaBHeHHS, HEpAaBEHCTBA C
napameTpamu

109 HppaunoHanbHble CUCTEMbI
C TmapaMeTpaMu
[Toka3arenbHble

110 | ypaBHEHUS, HEpPABEHCTBA C
napameTpamu

11 [Toka3zarenbHbIE CUCTEMBI C
napameTpamu
Jlorapudpmuueckue

112 | ypaBHeHHs, HEpABEHCTBA C
napameTpamu

113 Jlorapudmuueckue
CHCTEMBI C TTapaMeTpaMu

114 Tpuronomerpuueckue
YpaBHEHHS C TTapaMeTpaMu
Tpuronomerpuyeckue

115 HEpaBEHCTBA C
napameTpamu

116 Tpuronomerpuyeckue
CHCTEMBI C TapameTpamu
ITocTpoenue u

117

HCCICIOBAaHUC




MaTEMaTUYECKUX MOJEIIEeH
pEaNbHBIX CUTYALMM C
IIOMOUIBbIO YPAaBHEHUH C
napaMeTpamu

118

[TocTpoenue u
UCCIIEJOBaHUE
MaTeMaTUYECKUX MOJeNen
pealbHbIX CUTYyallui C
MOMOIIbIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpaMu

119

[TocTpoenue u
UCCIJIEJOBaHNE
MaTEMaTHUYECKUX MOJEIIEN
peabHBIX CUTYALIUM C
IIOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpaMmu

120

KonrtponsHas padora:
"3amaun ¢ mapamerpamu”

121

[ToBTOpenue, 06001IIEHNE,
CHUCTEMAaTU3aI[|sl 3HAHMIHA:
"VpaBHeHus"

122

[ToBTOpenwue, 06001IEeHNE,
CHUCTEMAaTH3aI[|sl 3HAHMIA:
"VpaBHeHus"

123

[ToBTOpeHme, 0600IIEHNE,
CHCTEMATH3aLIMs 3HAHHUI:




"VpaBuenus. CucteMbl
ypaBHEHHUI"

124

[ToBTOpenwue, 0600mIeHNE,
cucTeMaTu3aIus 3HaHW:
"HepaBenctaa"

125

[ToBTOpEHmE, 0600IIECHNE,
CHCTEeMaTH3aIus 3HaHUHN
"Hepasenctpa"

126

[ToBTOpEHHE, 0000IICHUE,
CHUCTEMAaTH3al|s 3HAHMIA:
"Hepasenctpa"

127

[ToBTOpEHHE, 0000IICHUE,
cUCTEeMaTH3aIus 3HAHHH:
"ITpousBoHas u eé
npuMeHeHue"

128

[ToBTOpenue, 06001IIEHNE,
cUCTEeMaTH3aIus 3HAHWH:
"ITpousBoaHas u eé
npuMeHeHue"

129

[ToBTOpenwue, 06001IIEHNE,
CHUCTEeMaTH3aIlus 3HAHHH:
"IIpon3BogHas u €€
npuMeHeHue"

130

[ToBTOpenwue, 06001IIEHNE,
CHUCTEMAaTH3aI[1sl 3HAHMIA:
"NHTerpan u ero




npuMeHeHue"

131

[ToBTOpEHmE, 0600IIECHNE,
cHCTeMaTHU3allus 3HaHUMU:
"Oyakuun"

132

[ToBTOpEHmE, 0600IIECHNE,
CHCTeMaTH3alys 3HAHMIA:
"OyaKIun"

133

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTH3alys 3HAHMIA:
"OyHkuun"

134

HToroBasi KOHTpPOJIbHAS
pabora

135

Nrtorosas KOHTpoOJIbHAS
pabota

136

[ToBTOpenue, 0600IIEHNE,
cUcTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

136
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






