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HOACHUTEJBHASA 3AIINCKA

VY4eoOnblil Kypc «Anredpa U Ha4yajla MAaTEMaTHYECKOrO aHajIn3a» SABIISIETCS
OJIHUM U3 HanOoJiee 3HAaYMMBIX B IIPOrpaMMe CpeIHEro oouiero oOpazoBaHus,
IIOCKOJIbKY, C OZJHOM CTOPOHBI, OH 00€CIIEYMBAET HHCTPYMEHTAIbHYIO 0a3y JUIs
U3Y4YEHUsI BCEX €CTECTBEHHO-HAyYHBIX KypCOB, a C JpYrod CTOpOHBI,
dopMupyeT ToruyecKoe U aOCTPAKTHOE MBIIIEHHE O0yJYalolUXcs Ha YPOBHE,
HEOOXOMUMOM Il OCBOEHHUS HWH(MOPMATHUKH, OOIIECTBO3HAHUS, HCTOPHH,
CJIIOBECHOCTH U JIPYrMX JIUCUUIUIMH. B paMkax naHHOro y4yeOHOro Kypca
oOyuyaroluecs: OBJA/€BAIOT YHHUBEPCAIbHBIM $3BIKOM COBPEMEHHOW HayKH,
KOTOpast pOPMYJIUPYET CBOU TOCTHXKEHHSI B MaTEMaTUYECKOH (hopme.

VY4eOnblil Kypc anreOpbl M1 HayaJl MaTEMAaTHYECKOTO aHAJIN3a 3aKJIabIBACT
OCHOBY Ul YCIIEIIHOTO OBJaJEHUS 3aKOHAMU (PU3UKU, XUMUHU, OHOJIOTHUH,
NOHMMAaHUSl OCHOBHBIX TEHICHIMH pa3BUTHUS SKOHOMHKU U OOIIECTBEHHOMN
KU3HU, T[IO3BOJISIET OpPUEHTHPOBATHCS B COBPEMEHHBIX IMPPOBBIX U
KOMITBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO MCMOJIb30BATh UX JJI JAJIbHEHIIEro
oOpa3oBaHMsI W B TIOBCEAHEBHOM Xu3HU. B TO ke Bpems OBJIaJcHHE
aOCTpakTHBIMM M JIOTMUYECKM CTPOTMMHU KOHCTPYKLIMSAMH  aireOpbl U
MaTeMaTUYECKOT0 aHajiu3a pa3BUBaeT YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBATh UICTHHHOCTbH, TOKA3bIBATh YTBEPXKJIECHHUS C TIOMOIIBIO HHIYKIIUU
U paccyxJarh JEIyKTUBHO, HCIOJIb30BaTh O0OOIIEHWE M KOHKPETU3ALMIO,
a0OCTparupoBaHHe M AaHaJOruio, (OPMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIILIJICHHE.

B xozne nzydyenust yue6HOro Kypca «Anredpa u Hauaiza MaTeMaTHUYECKOro
aHanan3a» 00ydYaroluecs NoJy4aloT HOBBIM OMBIT pelIeHUs] MPUKIAIHbIX 3a/1a4,
CaMOCTOSITEJIbHOTO ~ TOCTPOEHUS ~ MAaTeMaTUYECKUX  MOJENEeH  peanbHBIX
CUTyallul, UHTEPIIPETALIMU TOJYUYCHHBIX PEIICHUM, 3HAKOMATCA C MpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHA U UX aBTOPAMH.

VY4eOnblil Kypc 001a/1aeT 3HaAYUTENbHBIM BOCIIUTATEIbHBIM MOTEHLIUAIOM,
KOTOpBIN peanu3yeTcss Kak dYepe3 Yy4eOHbId MaTepuall, CIoCOOCTBYIOIIMIA
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK U 4Yepe3 CenuuKy ydeOHOU
JesITeIbHOCTH, TpeOyIome MNpOAOKUTENbHON KOHIEHTPAallud BHHUMaHUS,
CaMOCTOSITENIbHOCTH, AKKYpaTHOCTM M OTBETCTBEHHOCTH 3a TOJYYEHHBIH
pe3yJbTar.

B ochoBe Mmeromuku oOydeHus anreOpe M HadallaM MaTeMaTH4eCKOro
aHaJIM3a JICKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.



B crpykrype yuebHOro kypca «AnreOpa M Hadajga MaTeMaTH4E€CKOTO
aHaJIM3a» BBIJCIECHBI CIEAYIOIME COAEPKATEIBHO-METOINYECKUE JIMHUU:
«Yucna u  BblUMCHCHUS», «DyHKIMH U rpaduku», «YpaBHEHHS U
HEpaBeHCTBa», «Hayana Maremarnueckoro aHannsa», « MHOXeCTBa U JTOTHKA».
Bce OCHOBHBIE  COIEPKATEIBHO-METOAWYECKHE JIMHUM H3y4aroTCs Ha
HOPOTSHKEHUU JABYX JIET 0Oy4YEeHMs] Ha YPOBHE CpeIHEro o0miero odpa3zoBaHUs,
€CTECTBEHHO JOMOIHSASA APYT Apyra U NOCTENEHHO HACHIIIASCh HOBBIMU TEMAMHU
u paznenamu. J{aHHBIA y4eOHBIN KypcC SIBISIETCS MHTEIPATUBHBIM, MOCKOJIBKY
o0beuHSET B cebe COJep)KaHHE HECKOJBKUX MAaTEeMaTUYECKHUX JUCUUIUIMH,
TaKUX Kak ajiredpa, TPUTOHOMETPHUS, MaTEeMATUYECKUH aHallu3, TEOopus
MHOXXECTB, MareMaruyeckas Jioruka u japyrue. Ilo wmepe Toro kak
oOy4aroniyecs: OBJIaJEBAIOT BCE 0oJiee MMUPOKUM MAaTEMATUYECKHUM aIlapaToM,
Yy HUX MOCJEI0BATENbHO (DOPMUPYETCS U COBEPIICHCTBYETCS YMEHHUE CTPOUTH
MaTEMaTUYECKyl0  MOJEIb PEAJBHOM  CUTyallud, NPHUMEHATh 3HAHMS,
HOJyYeHHbIE MPU U3YYEHUH YYEOHOTO Kypca, JJIsi PELIEHUS CaMOCTOSTENIbHO
c(OpMyJIMPOBAHHON MAaTEMaTUYECKOW 3ajJaud, a 3aTeM WHTEPIPETHPOBAThH
CBOU OTBET.

CopnepxarenpHo-MeTOqUYECKass JHHUS  «Yucna W BBIYMCIICHHS
3aBepuIaeT (HOpMHpPOBAHUE HABBIKOB HCIOJIB30BaHUS JEUCTBUTEIBHBIX UHUCEN,
KOTOpOe OBLII0O HaYaTO HAa YPOBHE OCHOBHOTO 00Iero odpa3zoBanus. Ha ypoBue
cpenHero oOuero oopa3zoBaHusi 0co00€ BHUMaHUE yaenseTcs (GOpMUPOBAHHUIO
HaBBIKOB PAlIMOHAJBHBIX BBIYUCICHUM, BKIIOUYAIOIIMX B CEOsl MCIOJIb30BAaHUE
paznuyHbIX (OpM 3aMHMCH YWCTA, YMEHWE JeNiaTh MNPUKHUAKY, BBINOIHATH
npuOIMKEHHBIE BBIYMCIICHUS, OILICHUBATh YMCIIOBBIE BBIPAKEHUS, paboOTaTh C
MaTeMaTUYeCKUMU KOHCTAHTaMHU. 3HAKOMbIE OOYyYaroIIMMCS MHOXKECTBa
HATypaJbHbIX, LENbIX, PAIUOHAIBHBIX U JACHUCTBUTENBHBIX YHACE TOMOJHAIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4YHCel. B KaxaoM M3 3TUX MHOXKECTB
paccMaTpuBalOTCA CBOMCTBEHHbIE €My CHEIU(pUUECKHE 3aladdl U OIepaluu:
JICJICHUE HAIleJI0, ONEPUPOBAHME OCTATKAMH HA MHOYKECTBE LIEJIBIX YHCE,
0co0Oble CBOMCTBA pallMOHAJIBHBIX U UPPALMOHAIBHBIX YKcel, apudmeTnyeckue
orepaluy, a TaKKe M3BJICUYEHUE KOPHS HATYpPaJIbHOW CTENEHUW Ha MHOXKECTBE
KOMIUJIEKCHBIX 4HceN. braromapsi mociaeaoBaTelIbHOMY pPacHIMPEHHUIO Kpyra
HCIIOJIB3YEMBIX YHMCENI U 3HAKOMCTBY C BO3MOXHOCTSMH MX NMPUMEHEHMS IS
pellleHrss pa3IUYHbIX 3a7ad (popMmupyeTcs TMpEACTaBICHUE O €IAUHCTBE
MaTEMaTUKH Kak HAayKd U €€ poJId B MOCTPOEHUU MOJENEH peabHOro Mupa,
ITUPOKO MCTOJIB3YIOTCSI 0000IIEHNE U KOHKPETU3aIusl.

JInnus «YpaBHEHUS U HEPABEHCTBA» Pea3yeTcs Ha MPOTSKEHUU BCETO
oOyudeHHUsI Ha YpOBHE CpeIHEro o0Iero oOpa3oBaHUs, MOCKOJIbKY B Ka)XIOM



paznene IlporpamMmel IpeaycMOTPEHO pEIIEHHE COOTBETCTBYIOLIMX 3a1ad. B
pe3yspTaTe O00ydYarolMecs OBJAJACBAIOT pPa3IMYHbBIMM METOJAaMU PEIICHUs
paloHaIbHBIX, HMPPALMOHANBHBIX, [MOKA3aTEJIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUH, HEPABEHCTB W CHUCTEM, a TaKXKe 3ajady,
cojepkaux napamerpsl. [lonydeHHblE YyMEHHS IIMPOKO HCIOJIB3YIOTCSA NpPU
UCCIIEIOBaHUM (QYHKUMH C TIOMOILIBIO IPOU3BOJHOM, IIPU  PEIICHUU
NPUKIAAHBIX 337a4 M 3a/a4 Ha HAXOXKICHUE HAMOONBIIMX M HAUMEHBIIUX
3HaueHui GyHkuu. JlaHHas comepkareibHasl JIMHUS BKIIOYAET B ce0s Takke
(dopMupoBaHHE YMEHUH BBIOJHATH Pacu€rhl Mo (opMysiaM, nMpeoOpa3zoBaHUs
pPalMOHAIBHBIX, WPPALMOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPAXKECHUH, a
TaK)Ke BhIPAXKEHUM, COJIEpKAINX CTENEHH U Jorapudmsl. braronaps usyueHuto
anredOpandyeckoro  Marepuanga  NPOUCXOAUT  JajbHEHIIee  pa3BUTHE
ANTOPUTMHYECKOT0 M a0CTPAKTHOTO MBILUIEHUS 00ydaromuxcs, GopMUpyrOTCs
HaBbIKM JE€AYKTUBHBIX pacCyXJIE€HUH, pabOThl C CHMBOJBHBIMU (opmami,
IPEICTABICHNUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJIE PAaBEHCTB W
HepaBeHCTB. AureOpa npeanaraet 3¢p(eKTUBHbIE UHCTPYMEHTHI I PELIEHUs
MPAKTUYECKUX M €CTECTBEHHO-HAYYHbIX 3a/1a4, HArJSAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-MeToIMYecKass JUHUS «DYHKIMM U TpaUKU» TECHO
HeperyieTaeTcs ¢ APYTUMU JIMHUSMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMbICIIE 3aJa€T IMOCJENOBAaTEIbHOCTh HM3ydyeHHs MmaTepuana. V3ydenue
CTENEHHOM, TMOKa3aTelIbHOM, JIOTapUu(PMHUUECKOM U TPUTOHOMETPUUYECKUX
(GyHKUMNA, UX CBOMCTB M TpadHKOB, MCMONb30BaHWE (YHKUUN I pELIEHUs
3a]1a4 U3 JIpYruX Y4eOHbIX MPEIMETOB U PEaIbHOM KU3HU TECHO CBS3aHO KaK C
MaTEMaTUYECKUM aHAJIN30M, TaK U C PELIEHUEM YpPaBHEHUN U HEpaBeHCTB. [Ipu
ATOM 0OJIbIIOE BHHUMAaHHE yhaensercd (OPMHPOBAHUIO YMEHUS BBIPAXaTh
dopMynamMu 3aBUCHUMOCTH MEXKAY Ppa3IUYHbIMU BEJIMYMHAMHU, HUCCIEI0BATH
noJIy4eHHbIe (DYHKIINH, CTPOUTH UX Tpaduku. MaTepuai 3Toi coaepkaTenbHON
JMHUM HAlleJICH Ha Pa3BUTHE YMEHUI W HaBBIKOB, MO3BOJIIOIIUX BBIPAXKaTh
3aBHCHUMOCTH MEXJIy BEJIMYMHAMU B pa3InyHOW Qopme: aHAIUTUYECKOM,
rpaguueckoii u cioBecHoW. Ero wu3ydeHwe cnocoOCTBYET pPa3BUTHIO
AITOPUTMHYECKOTO MBILIJIEHUS, CHOCOOHOCTH K 0000IIEHUIO U KOHKPETU3aIl1H,
WCIIOJIb30BAaHUIO aHAJIOTHM.

CopnepxarenpHas nuHUS «Havyana MareMaTnueckoro aHajiu3a» MO3BOJISIET
CYILLIECTBEHHO PAaCHIMPUTh KPYr Kak MaTEeMaTHYECKHUX, TaK M MPUKIATHBIX
3a/1a4, JOCTYNHBIX OOYYalolMMCs, TaK KaK y HUX MOSIBISETCS BO3MOXKHOCTb
CTPOUTh TpadUKU CIOXKHBIX (QYHKIUH, ONpenensiTb WX HauOOJbLIUE W
HAUMEHBIIINE 3HAYCHUSI, BBIUUCIATH MJIOMAAn GUTryp U 0o0BEMBI Tell, HAXOIUTh



CKOPOCTH M YCKOpEHHsI TiporieccoB. [laHHasi coneprkaTeIbHAasT TUHUS OTKPHIBACT
HOBBIE BO3MOXXHOCTH TIOCTPOCHHS MaTEeMaTHYEeCKHX MOJENEH pealbHbIX
CUTYaIlMi, TMO3BOJIICT HAXOAUTh HAWIYUIEe PEIICHHE B MPHUKJIAJTHBIX, B TOM
YHClIE COLMAIbHO-d)KOHOMUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBaMHU
MaTEeMaTHYECKOTO  aHaliu3a  CIOCOOCTBYET  pasBUTHIO  aOCTPaKTHOTO,
(GopMaTbHO-JIOTHYECKOTO M KPEaTUBHOTO MBINIICHHSI, ((OPMUPOBAHUIO YMEHUH
pacmo3HaBaTh TPOSBICHUS 3aKOHOB MATEMATHKH B HAayKe, TEXHHUKE U
uckycctBe. OOyuaronuecs: y3HalOT O BBIIAIOIIUXCS PE3yNIbTaTaX, MOJTyYeHHBIX
B XOJI¢ Pa3BUTHs MaTeMaTUKH KaK HAyKH, U 00 UX aBTOpax.

ConepsxarenbHO-MeTOAUYEeCKas JIMHUS «MHOXKECTBA U JIOTHKa» BKJIIOYAET
B ce0sl PJIEMEHTHI TEOPUM MHOXECTB M MAaTeMaTHUYECKOW JIOTUKU. TeopeTuko-
MHOXECTBEHHBIC TIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOMN
MaTeMaTUKU W TpeIiararoT HanOoJiee YHHUBEPCATBHBIN S3bIK, 00BEIHMHSIONTUI
BCE pasleibl MaTeMaTUKH W €€ MPUIIOKEHHUM, OHU CBS3BIBAIOT pPa3HbIC
MaTEeMaTUYECKUE TUCIUIUIMHBI U WX MPUJIOKEHUs B enuHoe 1ienoe. [loatomy
BAXXHO J1aTh  BO3MOXKHOCTH  OOydYaromiemycsi TOHHMaThb  TEOPETUKO-
MHOKECTBEHHBIN S3BIK COBPEMCHHONW MAaTEMAaTHKH W HCIOJIb30BaTh €ro IS
BBIPOKCHHSI CBOMX MBICIEH. JIpyruM BaKHBIM TPU3HAKOM MaTEMAaTHKH Kak
HAyKW CJEIyeT TMpU3HATh CBOMCTBEHHYIO €M CTPOTrOCTh OOOCHOBaHUU W
CIEIOBAaHUE  OMpPENENEHHBIM  TpPaBWJIaM  TOCTPOCHHUSI  JI0KA3aTEJbCTB.
3HAKOMCTBO C DJIEMEHTaMH MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBINIICHUS OOYYarOIMXCs, TO3BOJSET WM CTPOUTH CBOH
pacCyXIIeHUss Ha OCHOBE JIOTUYECKHX TIpaBuj, (OPMHUPYET HaBBIKU
KPUTHUYECKOTO MBIILICHUS.

B yuebHom kypce «AnreOpa M Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MaTEeMAaTHUECKOTO MOJICTTUPOBAHMS, KOTOPBIC TIPH3BAHbI
CrocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIEIEH pealbHbIX
CUTYaIlMii, MCCIIEIOBAHUS STUX MOJENIed C TOMOIIBIO ammapaTta aiareOpbl u
MaTeMaTUYeCKOr0 aHaJIn3a, MHTEPIPETAIMH TOJYICHHBIX PE3yJIbTaToB. Takue
3a/laHusl BIUIETEHBI B KaXKIBIM W3 pa3/eNioB MPOTrpaMMbl, TOCKOJBKY BECH
MaTeprasl y4eOHOro Kypca HMIMPOKO MCHOJB3YeTCs JUISA PEIICHUS TPHUKIATHBIX
3amad. llpm pemeHWHM peambHBIX TPAKTUYSCKUX 3a7ad  O0OydJaromniuecs
Pa3BUBAIOT  HAONIOAATENIBHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, MCMOIB30BaTh AHAJIIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATH
npobiemy. JlesSTenbHOCTh 10 (JOPMUPOBAHUIO HABBIKOB PEIICHUS TPUKIATHBIX
3a/1a4 OpraHu3yeTCs B IPOIIECCe U3yUeHHUs BCeX TeM y4eOHOTo Kypcea «Anredpa
¥ Hayajga MaTeMaTHIEeCKOTO aHATH3ay.



Ha usyuenne ydeOHOTro Kypca «Anredpa M Hayaja MaTEMaTHYECKOIO
aHanu3ay otBoguTcsa 272 yaca: B 10 kimacce — 136 yacoB (4 4aca B He/Iel0), B
11 xmacce — 136 yacoB (4 yaca B HEJIETIO).



COIEPKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYMCTICHUS

PaunonaneHpie ynciaa. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, IPOLIEHTHI,
OeckoHeuHble nepuoanueckue Apoodu. [lpumenenue apodel U NMpPOLEHTOB s
peuIeHUs NPUKIAAHBIX 331ad W3 Pa3JIMYHBIX OTpaciied 3HAHUU W peaJbHOU
KU3HH.

JlericTBuTenpHblE 4YMcia. PanuoHanpHblE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckre omnepalud € JEUCTBUTEIbHBIMU 4YHCIaMd. Moaynb
JNEHUCTBUTENBHOTO YuCiIa U ero cpoiictBa. [IpuOnmkE€HHbIE BBIYUCICHUS,
paBuiIa OKPYTJIICHUS, TPUKUIKA U OLICHKA PE3yJbTaTa BBIYMCICHUM.

Crenenp ¢ wnensiM nokasareneM. buHom Herorona. Mcmons3oBanue
noaxoasme (opmbl  3amUcH  ACHUCTBUTENBHBIX YUCEN ISl pEUICHUs
MPAKTUYECKUX 3aJ1a4 U MPEJCTABICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM II0OKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa sorapudma. [lecsTuuHble U HaATypajbHbIE
norapu@Msl.

CuHyC, KOCHUHYC, TAHI€HC, KOTAHI€HC YHCJIOBOr0 apryMeHTa. ApKCHHYC,
ApPKKOCHHYC M ApKTaHT'€HC YUCJIOBOIO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxxmecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHUS. PaBHOCWIBHBIE YPAaBHEHMS U ypaBHEHUs-ClencTBU. HepaBeHCTBO,
pelIeHNEe HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHHUS LEJIbIX U APOOHO-PAIMOHAIBHBIX YPABHEHHM
Y HEPAaBEHCTB. MHOTOWIECHBI OT OJHOW MEPEMEHHOM. JleNeHrne MHOro4JIeHa Ha
MHOIOWIEH C ocTarkoM. Teopema be3y. MHoOrowiensl ¢ UEIbIMU
ko3 dunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPKAIINX CTEIEHU U KOPHHU.

Wppaunonansubie  ypaBHeHUs.  OCHOBHbIE ~ METOJbl  PEIICHHUS
UPpaLUOHATBHBIX YPABHEHU.

IToka3zaTenbHble ypaBHEHUA. OCHOBHBIE METObI PELIEHUS [TOKA3ATEIbHBIX
YpaBHEHUM.

[IpeoOpazoBanue BeIpaXEHH, COACPIKANTUX JIOTAPU(MBI.



Jlorapudmuueckne  ypaBHeHHs.  OCHOBHbIE  METOJIBI  PEIICHUS
norapu(MHUUECKUX YpaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUYECKUE dbopmybL. [Ipeo6pazoBanue
TPUTOHOMETPHUYECKUX BBIPKCHUH. Penrenue TPUTOHOMETPHUYECKUX
YPaBHCHUU.

Pemrenue cucrem JTUHEHWHBIX ypaBHEHUW. MaTpuia CUCTEMBbI JIMHEWHBIX
ypaBHeHUH. Omnpenenurenb MaTpUIbl 2X2, €ro Te€OMETPUYECKUUA CMBICT U
CBOWCTBA, BBIYMCJICHUE €r0 3HAYECHUSA, IPUMEHEHUE OIPEHACIUTENS IS
pElIEHNsT CUCTEMBI JIMHEHMHBIX YpaBHEHUU. PelieHue npukiIagHbIX 3a1ad ¢
IIOMOIIIBI0 CHUCTEMBl JIMHEWHBIX YypaBHEHUH. lccienoBaHue IOCTPOCHHOU
MOJIEJIM C IIOMOILBIO MAaTPULL U OIIPEACIIUTEIIEH.

[TocTpoeHne MaTeEMaTUYECKUX MOJEJEH PEeAIbHOM CUTYAIMU C MOMOIIBIO
YpPaBHEHUHN U HEPaBEHCTB. l[puMeHeHNE ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3aJad U 3a7ad M3 pa3jMyHbIX oOJacTeld HayKu M peanbHON
KU3HH.

DOyHKUUM U TpaduKku

@yHKMsA, crnocoObl 3anaHus (yHKUMUA. B3anMHO 0OpaTHble (DYHKIHH.
Komno3umms ¢ynkumii. I'paduk QyHKnmu. DneMeHTapHble NpeoOpa3zoBaHUs
rpa@uKoB QyHKIIHA.

OO6umactb onpenenieHrs U MHOKECTBO 3HaYeHUH GyHkimu. Hynu dyHkmm.
[IpomexxyTku  3HAKOMOCTOSHCTBA.  UE€THble M HEYETHbIE  (PYHKIUU.
[lepuonuueckne  QpyHkuuu.  [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKIUH.
MakcumyMbl 1 MUHUMYMBI (yHKIMU. Hanbosbiiee u HauMeHbllee 3HAaYEHUs
(GyHKIIUY HAa TPOMEKYTKE.

Jluneitnasi, kBagpaTuyHas U APOOHO-TMHEHHAs (YHKIIUUA. DJIEeMEHTapHOE
HCCJIEIOBAHKUE U TOCTPOEHUE UX IPaUKOB.

Crenennast GpyHKUHUS C HATYpaJIbHBIM U LIeJIbIM NTOKa3zareneM. E€ cBolicTBa
u rpaduk. CBoiicTBa U TpaduK KOpHS N-Oi CTENMeHW Kak (PyHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazaTenpHas u morapudmudeckas PyHKIIMN, UX CBONCTBA U TpaduKu.
Hcnonb3oBanue rpadgukoB GyHKIMA 1715 pellieHNs YpaBHEHUH.

Tpuronomerpruueckass OKpPYX HOCTb, ONPEAECICHUE TPUTOHOMETPHUUECKUX
(YHKIIMI1 YUCIOBOTO apryMeHTa.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJBHBIX MPOLECCAX W SIBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4ecKoOro aHajamnsa

ITocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs IOCJEIOBaTEIbHOCTEH. MeTox
MaTeMaTUYECKOU VHIYKIIUH. MOHOTOHHBIE U OrpaHUYECHHbBIE



NOCJIEN0BATENBHOCTH. MICTOPUS BO3SHUKHOBEHHSI MAaTEMATHYECKOTO aHAIIN3a KaK
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas — mporpeccuu.  beckoHeuHO
yObIBaroiiass reomerpuueckas nporpeccus. Cymma OecKOHEYHO YObIBaromiei
F€OMETPHUYECKON TTpOorpeccuu. JIMHEUHBIM U SKCIIOHEHIMAIBHBIA pocT. Hucio
e. @opmylia CIOXKHBIX MPOUEHTOB. VCronb30BaHUE MPOTPECCUM ISl PELICHUS
peanbHBIX 3a]1a4 IPUKIAIHOTO XapakTepa.

HemnpepriBable (yHKIMH U WX CBOMCTBA. Touku pasphiBa. ACHMIITOTHI
rpadukoB ¢yHkiuil. CBolicTBa (PYHKIMI HENpPEpBIBHBIX Ha OTpe3ke. Meton
UHTEPBAJIOB JUI pELIEHUs HEpaBeHCTB. IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKUIUN TS pelieHus 3a1ay.

Ileppas  w  BTOpas  mpousBoaHble  QyHkuuu.  OmnpeneneHue,
F€OMETPUYECKU W  (U3UYECKUH  CMBICH  MPOM3BOJHON.  YpaBHEHUE
KacaTelbHOH K rpaduKy QyHKIUH.

[IpousBoanbie  anemeHTapHbIX  (GyHkumid. [IpousBomHas  CymMMBI,
IPOU3BEJICHUS, YACTHOTO U KOMIO3UIIMH (PYHKIIUH.

MHoxecTBa M JIOTHKA

MHOK€ECTBO, Onepanyu HaJ MHOXXECTBAMHU M WX CBOMCTBA. [[narpamMmbl
Olinepa—Benna. lIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOTO —amnmapara JUis
ONMCAHUs PEAJbHBIX MPOLECCOB W SIBJICHUI, IPU PEIIEHUU 3a7ad U3 JPYTHX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMAaTUYECKOTO 0OBEKTA, CIEICTBUE,
JIOKa3aTEIbCTBO, PABHOCUJIBHBIEC YPABHEHUS.

11 KUIIACC

Yucaa v BIYUCICHUSA

Harypanbubie u 1nensie uucia. [IpuMeHeHHE MNPU3HAKOB JEIUMOCTHU
HEIbIX YKceN, HauOonbiuil oo nenurens (nanee — HOJI) u HauMeHblee
obmee kpatHoe (nanee — HOK), ocratkoB nmo Mmoayito, anroputma EBkiauaa ais
pelIeHus 3a71a4 B LEJbIX YhCIIax.

Kowmmnekcapie umcna. Anredpandeckasi ¥ TpUTOHOMETpUUecKas (OpMbI
3aMUCH KOMIUIEKCHOTO uunciia. ApudMeTHYecKre ornepanur ¢ KOMIUIEKCHBIMU
yuciaaMu. M3o0paxeHrne KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TJIOCKOCTH.
®opmyna Myaspa. KopHu n-ol cTeneHM U3 KOMIUIEKCHOIO YHCJA.
[IpumeHeHre  KOMIUICKCHBIX  YHCENT  JJis  perieHus  (QU3UYeCKuXx U
reOMETPUYECKHX 3a/1au.

YpaBHeHUS U HEPABEHCTBA



CucremMa U COBOKYNHOCTb YpaBHEHUH U HepaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUSL. PaBHOCHIIbHBIE HEPABEHCTBA.
OTOOp KOpHEW  TPUTOHOMETPUYECKHX YPAaBHEHHMH C  IOMOILBIO

TPUTOHOMETPUUECKON OKPY’KHOCTH. Pemenune TPUTOHOMETPUUYECKUX
HEPaBEHCTB.

OcCHOBHbIE METOABl PELICHUS TOKA3aTEeJIbHBIX M JIOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUSI UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIEHUSI CHUCTEM M COBOKYIHOCTEH pallMOHAJIbHBIX,
UpPpalMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapUPMUIECKUX YPABHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMHU.

[Ipumenenne ypaBHEHMM, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3a/ad W 3aJad U3 pa3IudHbIX O0JacTeil HaAyKHM M pealbHON
KU3HU, UHTEPIIPETALMS OJTYYEHHBIX PE3YJIbTATOB.

DOyHKUUM U TpaduKu

I'padux kommosurmu dynkuuid. ['eomerpuyeckue oOpa3bl YpaBHEHUM U
HEPaBEHCTB Ha KOOPJUHATHOM TIOCKOCTH.

Tpuronomerpruueckue PyHKIIMU, UX CBOMCTBA U IPAPUKH.

I'padmyeckue MeToAbl pelieHusl ypaBHEHUN U HepaBeHCTB. [ 'paduueckue
METO/IbI PELIEHNUS 3a/1a4 C apaMETPaAMHU.

Hcnonb3zoBanne rpadukoB (YyHKUMA [ UCCIENOBAaHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3a7ad U3 APYTHUX YUEOHBIX
MPEAMETOB U PEANTbHOU KU3HH.

Hauana MaTeMaTH4eCcKOro aHajan3a

[IpumeneHnre pOM3BOIHOMN K MCCIIEIOBAHUIO (PYHKITMI HA MOHOTOHHOCTh
u JKcTpemMymbl. HaxokaeHue HamOOJIbIIEr0 W HAWMMEHBIIEr0 3HAYEHUH
HETpEPHIBHON (DYHKLIUU HA OTPE3KE.

IIpuMeHeHre NPOM3BOJHON I HAXOXKACHUS HaWIydlIero pEeuieHus B
NPUKIAAHBIX 3a/adax, s ONpelNeseHUsT CKOPOCTH M YCKOPEHHs Mpolecca,
3aIaHHOTO (POPMYITOH W TPaPUKOM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHUs TepBOOOPA3HBIX.

Nurerpan.  ['eomerpuueckuii  CMBICT  HWHTErpaia.  Beruucienue
onpenenéHHoro uarerpaia mo ¢popmyne Herorona-JleiOuua.

[IpumeneHnre uHTErpana AJis HaXOXKICHUS IUIOIMIAJIeH TIIOCKUX QUryp u
00BEMOB r€OMETPUYECKUX TEll.



[Tpumepnr pemenuit auddepeHIMaIbHBIX YpaBHEHUNA. MaremaTudeckoe
MOJICJIMPOBAaHUE pEATbHBIX MPOLECCOB C MOMOIIbIO U] PepeHIInaTbHBIX
YpPaBHECHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHWA VYYEBHOI'O KVYPCA
«AJITEBPA N  HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YITJIYBJIEHHBIN YPOBEHL) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaaIaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLIMU  OOydHaromerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOTO 4J€HA POCCUIMCKOTO OOIIECTBA, MPEJACTABICHHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBJICHUH,
IpoLeayp TPaKIaHCKOro oOiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW UJICHTUYHOCTU, YBAKCHUS
K MPOUUIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IICHHOCTHOE OTHOILICHHE
K JOCTH)KEHHUSIM POCCUMCKHX MAaTEMAaTUKOB U POCCHUMCKONM MaTeMaTUYECKOU
IIKOJIbI, MCMOJIb30BAHUE ATUX JOCTHKEHUW B JPYTrUX HaAyKaX, TEXHOJIOTHSX,
chepax SJKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUS:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapo/a,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TIOBEICHHS,
CBSI3aHHOTO C MPaKTUYECKUM TPUMEHEHUEM JOCTHXKEHHM HayKu |
NEATEeIbHOCThIO YUYE€HOTO, OCO3HaHUWE JIMYHOTO BKJIaJa B TOCTPOCHHE
YCTOMYHMBOTO Oy IyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pelLICHUH, pacCyXJIeHUN,
BOCIIPUUMYHUBOCTH K MATEMATUUECKUM aCIIEKTaM Pa3JIMUYHbIX BUJIOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSITh MAaTEMAaTHUYECKHE 3HAaHHS B
UHTEpecax 370poBOoro u 0Oe3omacHOro oOpasza J>KHU3HU, OTBETCTBEHHOE
OTHOIIIEHUE K CBOEMY 3JIOPOBBIO (3740pOBOE NWTaHHUE, COaJaHCUPOBAHHBIN
PEXKUM 3aHATUN U OTIbIXA, PETyJsipHas (Pu3nyeckass akTUBHOCTH), (pu3ndeckoe
COBEPIICHCTBOBaHUE npu 3aHSATUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:



TOTOBHOCTh K TpPYIYy, OCO3HAaHWE IIEHHOCTH TPYIOJIIOOWs, WHTEpEC K
pa3nuuHbIM  cepaM  Mpo(decCHOHATBHON  NIeATEIBHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M €€ MPUIIOKCHUSIMH, YMEHHUE COBEPIIATh OCO3HAHHBIA BHIOOD
Oynymed mpodeccnn W pPeaTn30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caMo00pa3oBaHNI0 HA TMPOTSHDKEHWH BCEW JKU3HH, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1ad MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3KOJIOTH4eCKOTr0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHHUMAaHHWE BIUSHUS
COIIMAIbHO-D)KOHOMHYECKUX  MPOIIECCOB HAa  COCTOSIHME TMPUPOJHON W
COIIMAIBHOM Cpe/ibl, OCO3HAHHE TJI00aJbHOTO XapakTepa IKOJIOTHYECKUX
mpo0JIeM, OpUEHTAIUS Ha MPUMEHEHNE MAaTEeMaTUYECKUX 3HAHUU TSI PEIICHUS
3a/1a4 B 00JIaCTH OKPYIKAIOIICH Cpepl, INTAHUPOBAHUE TTOCTYIIKOB U OIICHKU WX
BO3MOYHBIX TTOCJICJICTBUM JIJIsI OKPYKAIOLIEH CPeibl;

8) HeHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTUS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, MOHUMaHUE
MaTeMaTHYeCKOW HAayKH Kak c(epbl 4eIOBEUECKOW NESATCIbHOCTH, ATAloB €€
pPa3BUTUS W 3HAYUMOCTU JUIS PA3BUTHUS LHMBHUIIU3AIIMH, OBIIAJEHUE S3BIKOM
MaTEeMaTHKH ¥ MaTEeMaTHYECKON KyJIbTypOH KakK CPEICTBOM TO3HAHHS MHPA,
TOTOBHOCTh OCYIICCTBIISTh TMPOEKTHYIO W HCCIEAOBATEIBCKYIO NESITEIbHOCTh
WHAWBUAYAIBHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTesibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3zoBble 1ornyeckue AecTBMU:

BBISIBIIATh U XapaKTePHU30BaTh CYIIECCTBEHHBIC MPU3HAKA MATEMATHUICCKUX
00OBEKTOB, TIOHATHH, OTHONICHUH MEXKIYy MOHATHAMH, (OPMYIUPOBATH
onpeeIcHUs TOHSTHH, yCTaHABJIMBATh CYIIECTBCHHBIN MIPU3HAK
Kinaccupukanuu, OCHOBAaHWUS JUIsi OOOOIIEHUS ¥ CpPaBHEHUsS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

BOCIIPHHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEILHBIC ¥ OTPUIATEIIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC

BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
MpoTUBOpEYHs B aKTax, JaHHBIX, HAOIMIOACHUSIX U YTBEPKICHUAX, TIPEJIaraTh
KPUTEPUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEHUHIA,



JIeJ1aTh BBIBOJBI C MHCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOATEILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKICHUM (MpsAMBbIE W OT MPOTHBHOIO), BBICTPAMBATH APTyMEHTAIIUIO,
OPUBOJUTH HPUMEPHl MU KOHTPIPUMEPHL, OOOCHOBBIBATH COOCTBEHHBIE
CYXJEHUS U BBIBOJIBI;

BbIOMpaTh crmoco0 pemieHus: y4yeOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB pEIIEHHUS, BHIOMpATh HaWboJee TMOAXOAAIIMN ¢  y4ETOM
CaMOCTOSATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCII0JIB30BaTh BONPOCHI KaK MCCIENI0BATEIbCKUM MHCTPYMEHT ITO3HAHMS,
(GopMynupoBaTh  BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, MpodIeMy,
yCTaHaBJIMBAaTh UCKOMOE M JJaHHOE, (POPMUPOBATH TUIIOTE3Y, aPTYMEHTUPOBATh
CBOIO [TO3ULINI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIBHO CIUTAHMPOBAaHHBIN JKCIIEPUMEHT,
UCCIIEIOBAaHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEeKTa,
ABJICHMS, TIPOLECCA, BBIABICHHUIO 3aBUCUMOCTEN  MEXAYy OOBEKTaMH,
ABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENILHO (DOPMYIHPOBaATh 000OILEHUS U BBIBOJBI 10 PE3yJIbTaTaM
OPOBEAEHHOIO HAOJIOJIEHUS, MCCIEAOBAHUSA, OIEHUBATh JTOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MIPOTHO3MPOBATh BO3MOXKHOE pPA3BUTHE MPOLIECCA, a TAKXKE BbBIJIBUTATh
MPEANOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBJIAITH 1eULNTH MHPOpPMAIMK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BOIIPOC U ISl pEUICHUs 3a]1auu;

BBIOMpPAaTh ~ MH(GOpPMAIMI0O W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIIO
pa3IMYHBIX BUJOB U (HOPM IMpeICTaBICHMUS;

CTPYKTYpUPOBaTh MHGOPMAIIUIO, TIPEJCTABIATh €€ B pa3iInyHbIX (popmax,
WUTIOCTPUPOBATH TpadUUuECcKH;

OLICHUBATh HaAEKHOCTD uHpopMaIun 1o CaMOCTOSITEJIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE 1eHCTBUS
Oo0wmenue:
BOCHPUHUMATh U  (OPMYJIHPOBAaTh CYXKICHHS B COOTBETCTBUH C
YCIIOBUSIMU U LESIMH OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY



3pEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 X0y PEeIICHUS
3a]1a4i, KOMMEHTHPOBATh NOJYYCHHBIN pe3ysbTar;

B X07ie 00CY’KIeHH 33a1aBaTh BOIIPOCHI IO CYLIECTBY OOCYk/1aeMOU TEMBI,
nmpoOJieMbl, pelaeMoil 3aJaud, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha IOHMCK
peIIeHHsI, COTIOCTABIATh CBOM CYXKICHHS C CYXKICHUSMH IPYTUX Y4aCTHUKOB
auanora, OOHapyXMBaTh Pa3U4ne U CXOJCTBO MO3UIUI, B KOPPEKTHOU (popme
(opMynHpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

OpEICTaBIsATh  pPEe3yNbTaThl  pEHIeHHs  3a/Jayd,  OKCIIEPUMEHTA,
MCCIIEIOBaHMs, MPOEKTa, CAMOCTOSTEIbHO BBIOMpaATh (OopMaT BBICTYIUICHUS C
y4€TOM 3a/1ay MPe3eHTaluu U 0COOEHHOCTEN ayTMTOPUH.

PerynsiTuBHbIE YHMBepCcaJbHbIe YueOHbIe 1eliCTBHUA

Camoopranuzamnus:

COCTaBJIATh IUIaH, AITOPUTM PELIEHUS 3ajauu, BEIOUpaTh CIIOCO0 peleHus
C Y4Y€TOM HMEIOLIUXCS pPEeCcypcoB M  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTUPOBaTh W KOPPEKTUPOBATh BapHaHTbl PELIEHUH C YYETOM HOBOU
nH(popmanuu.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJICKT:

BJA/JeTh HAaBBIKAMU IIO3HABATEJILHOM pediiekcud Kak OCO3HaHUS
COBEpILIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, WX PE3YJIbTaTOB,
BJIAJETh CHOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOJISL Mpolecca U pe3yJbTaTa
pelIeHns: MaTeMaTUYeCKOM 3aauH;

OPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTHh IPH PpELIECHUN
3a/la4yd, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSTENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LU M YCIOBUAM, OOBACHATH
OPUYMHBl  JTOCTMOKEHUS WM HEIOCTH)KEHHUS Ppe3yJbTaTOB JEATEIbHOCTH,
HaXOJMUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJIbHOCTD:

NOHMUMaTh W UCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUIYAIbHOM padoOThl MPU pelIeHUH Y4YeOHBIX 3a7ady, NPUHUMATh LEThb
COBMECTHOM NIeATEIbHOCTH, MJIAHUPOBATh OPraHU3alMI0O COBMECTHON paboThI,
pacnpenenaTb BUIbl padoT, JOroBapuBaThCs, 0OCYKAATh MPOLIECC U PE3yNbTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax padboThl (00CYKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPJIMHHUPOBATh CBOM JEHCTBHS C APYIMMH YJI€HAMU KOMAaHIbI, OLICHHBATh



KauyecTBO  CBOEr0  BKJaJa B  OOWMHA  TPOAYKT 1O  KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUSI.

IHPEJMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kiaacce oOyyaromUiics MOMYYUT CIEAYIOLIUE
IpPEeIMETHBIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padoueil MporpaMmMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHAIN3ay:

Yuciaa v BBIYUCTICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH: PAIMOHAILHOE YUCII0, OECKOHEUHAs
nepuoaudeckas JpoOb, MPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOXECTBa
pPaLMOHAJIBHBIX U JEUCTBUTENBHBIX YUCEIl, MOAYJIb AECUCTBUTEIILHOTO YHCIIA,;

OPUMEHSTh JAPOOM W TPOLEHTHI JUJISl pEUICHUs TPUKIAJHBIX 3334 U3
PAa3IMYHBIX OTPACJIEN 3HAHUN U pealbHOW KU3HU;

MPUMEHATh  MPUOMMKEHHBIE  BBIYMCIICHHUSA, TMpPaBWiIa  OKPYIJICHUA,
MPUKUJIKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUN;

CBOOOJTHO OMEpPUPOBATH MOHATHEM: CTENEHb C IIEJIBIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOJXOJANTYI0 (OopMy 3amucu JEUCTBUTENBbHBIX YHCEN IS
peIICHUs MPAKTUYECKHUX 3a]1a4 U MPEJICTABICHUS JaHHbIX

CBOOOJHO  OMNEpUpPOBATH  MOHATHEM:  apUPMETUUECKUH  KOPEHBb
HATypaJbHOW CTEIICHU;

CBOOOJHO  OMEPHUPOBATH  TMOHSTHEM: CTENEeHb C  palMOHAIBHBIM
IIOKa3aTeseM;

CBOOOJHO OMEPUPOBATh MOHATUSIMU: Jorapudm uuciia, AECATUYHBIE U
HaTypajbHbIE JIOTapU(pMBbI;

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC
YHCIJIOBOT'O apryMEHTA;

ONEPUPOBATH TOHATUAMHU: APKCHUHYC, AapKKOCHMHYC M apKTaHICHC
YUCJIOBOTO apryMEHTAa.

YpaBHeHUS U HEPAaBEHCTBA:

CBOOOJTHO  OMEPUPOBATH  TOHATHSMHU:  TOXKIECTBO,  ypaBHECHHE,
HEPABECHCTBO,  PAaBHOCWIBHBICE  YpPaBHEHHS W YPaBHEHHUS-CIEIACTBUS,
PaBHOCHUJIbHBIC HEPABEHCTBA;

MPUMEHSITh PA3IUYHBIE METOJbl PEIICHUS pPaIlMOHAIBHBIX U JIpPOOHO-
pallMOHAJIBHBIX YPAaBHEHHM, MNPUMEHATh METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATHUSMU: MHOTOWICH OT OJHOW TEPEeMEHHOM,
MHOTOWIEH C LEJIbIMU KO3(PPUIMEHTaMH, KOPHU MHOTOWIIEHA, MPUMEHSThH



JIeJICeHHe MHOTOWIEHa Ha MHOTOYIEH C OCTaTkoM, TeopeMy be3y u teopemy
Buera nns peuienus 3aaay;

CBOOOJHO OMNEpPUPOBaTh TMOHATUSAMHU: CUCTEMa JUHEHHBIX YypaBHEHHIH,
MAaTpHULA, OINPEACIUTENb MATPULBl 2 X 2 KW €ro IeOMETPUYECKUM CMBICII,
UCIIOJIb30BaTh CBOMCTBA OMpENENUTENs 2 X 2 JJisi BBIYMCICHUS €r0 3HA4YCHHS,
OPUMEHSTh OINPEACIUTENN JJisi PEIICHUsT CUCTEMbl JMHEHHBIX YpaBHEHH,
MOJIETTUPOBATh peajbHbIE CHUTyalldd C TIOMOIIbIO CHCTEMbI JIMHEHHBIX
YpaBHEHU, HCCIEAOBATh IOCTPOEHHBIE MOJEIN C TIOMOINBIO MAaTpHIl H
oTpeaenuTeNiel, HHTEPIPETUPOBATH OMyUYEHHBINH Pe3yIbTaT;

UCIIOJb30BaTh CBOICTBA JAECUCTBMIM C KOpPHSAMHU [UIsl IpeoOpa3oBaHUs
BBIPAKCHUMU;

BBITIONHATh MPEOOPA30BaHMsI YHUCIOBBIX BBIPAKCHHH, COJEpIKaIINX
CTETICHHU C PallMOHATLHBIM MTOKa3aTeleM;

UCIIOJIb30BaTh CBOMCTBa  JIOrapu(pmMoB s npeoOpa3oBaHus
Jorapu(MHUUECKUX BBIPAKECHU;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: UppallOHAIbHbIE, TI0KAa3aTeIbHbIE U
gorapuMUUecKUe ypaBHEHUS, HAaxXOAUTh WX PEHICHHA C TOMOIIBIO
PaBHOCHUJIBHBIX TIEPEX0JI0B UM OCYIIECTBIISIS MPOBEPKY KOPHEIA;

IPUMEHATD OCHOBHBIE  TPUTOHOMETPHUYECKHE bopMynel s
npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUMH;

CBOOOMHO OMNEpUPOBATh TOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE,
NPUMEHATh HEoOXoAuMble (QOpPMYIbl sl pEHICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHI;,

MOJICIMPOBaTh pEajbHbIE CUTyallUM Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQXXCHUS, YpPaBHEHHs, HEPAaBEHCTBAa [0 YCJOBHIO 3aJlauM, MCCIEI0BaTh
MOCTPOCHHBIE MOJIEIIN C MCITIOIH30BAHUEM arlfapara aiareopsbl.

DOyHKuMU ¥ rpapukm:

CBOOOZIHO ONEpUpOBaTh MOHATHAMM: (QYHKIUS, CHOCOOBI 3aJaHuUs
GyHKIIMK, B3aUMHO OOpaTHbIe (GYHKIIMH, KOMIMO3UIUS (QYHKIUN, Tpaduk
(GYHKIIMY, BBITIOJIHATD JIEMEHTapHbBIC TpeoOpa3zoBaHus rpa@uKoB HyHKIIHIA;

CBOOOHO ONEpPHUPOBATH MOHATUSIMHU: 00JACTh OMPEACIICHUS U MHOXKECTBO
3HaYeHUH QPYHKIMH, HYJTH QYHKINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OINEpPUPOBATh MOHATUAMU: YETHBIE U HEUETHBIE (DYHKIIMH,
nepuoAnYecKre PyHKIIMU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI
1 MUHHUMYMBI (QYHKIIMH, HauOoOJbIlIee M HaMMEHbIee 3HAUCHHE (QYHKIUU Ha
IPOMEKYTKE;

cBOOOHO ONEpUPOBATH MOHATUSAMU: CTETIEHHAs! PYHKIHS C HATypaJIbHBIM
U LIETBIM TIOKa3aTesieM, rpauK CTereHHOW QYyHKIUN C HATYPaJbHBIM U LIETIbIM



rokasaresem, TpaguK KOpHs n-oil cTeneHu Kak (yHKIMH 0OpaTHOW CTETEHU C
HaTypaJIbHBIM I10Ka3aTelIeM;

OTIEpUPOBAThH MOHATHAMU: JUHEHHAs, KBaApaTUUHAS U APOOHO-TMHEWHAs
(YHKIIMH, BBINOJHATH DSJIEMEHTApPHOE MCCIEJOBAHUE M TIOCTPOCHUE UX
rpaduKoOB;

CBOOOJHO OTEPHPOBATH MOHATUSAMU: TOKa3aTelbHasl U Jorapudmuyeckas
(YHKIIMH, UX CBOMCTBA U Tpa(HKH, UCIOJIB30BaTh UX TpaduKU A PEHICHUS
YpPaBHECHUH;

CcBOOOJHO OMEpPUPOBATH MOHATHSIMH: TPUTOHOMETPUYECKAs OKPYKHOCTD,
OTpe/ieNIeHUEe TPUTOHOMETPUUECKHUX (PYHKIUI YHUCIOBOTO apryMEHTa;

UCIOJb30BaTh Tpaduku QYHKUMA 11 HMCCIEAOBAHUSA IPOLIECCOB U
3aBHCHMOCTEH MPHU PEIICHUH 33/1a4 U3 JPYTUX YIEOHBIX MPEIMETOB U peaTbHON
KU3HU, BBIpXaTh (HOpMyJIaMU 3aBUCHMOCTH MEXKy BETUIMHAMU;

Havyana maTeMaTH4eCKOro aHaJmu3a:

CBOOOHO ONEPUPOBATh MOHATUSAMU: apUPMETHUECKAs U TeOMeTpUUYecKas
nporpeccusi, 0eCKOHEUHO YObIBaroOIIasi FeOMETpUUEcKasi IpPOTrPeCcCHsl, TUHEHHBIN
M OKCIIOHEHIMAIBHBIM pPOCT, (OpMylla CIOXKHBIX TPOIEHTOB, HWMETh
Mpe/ICTaBICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PELICHUs PeasIbHBIX 3a/1ad MPUKIIAJTHOTO

XapaKkTepa;
CBOOOJHO OIEPUPOBATH MOHATUAMM: MOCIEAOBATEIBHOCTh, CIOCOOBI
3a/laHus NOCJIEIOBATENbHOCTEH, MOHOTOHHBIE u OTpaHUYCHHBIC

MOCJIEIOBATEIbHOCTH, TOHUMATh OCHOBBI 3apOKICHHUS MaTeMaTH4YeCKOro
aHaIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOZHO ONEpUPOBATh MOHATHSAMHU: HENpephIBHbIE (YHKUUHU, TOUYKU
paspsbiBa rpaduka GyHKINUN, aCUMIITOTHI Tpaduka QyHKINH;

CBOOOJHO OINEpPUPOBATH MOHATHEM: (DYHKIIMS, HETpEpbIBHAs Ha OTpPE3Ke,
PUMEHSITH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 3a71a4;

CBOOOJHO OMNEpUpPOBaTh MOHATHSAMH: IEpBas M BTOpas MPOU3BOIHBIC
dbyHKIIMU, KacaTtenbHas K rpaduKy QyHKIHHY,

BBIUMCIIATh  MPOU3BOAHBIE CYMMbI, TMPOU3BEACHMS, YacCTHOTO U
KOMITO3UIIMU IBYX (PYHKIMH, 3HATh MPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIIUHI;

HCIIOJIH30BaTh T€OMETPUUCCKUN U (PU3UUECKHUI CMBICI TMPOU3BOIHOMN IS
penieHus 3a1ad.

MHoxecTBa M JIOTHKA:

CBOOOJHO  OMEpUpPOBATh TMOHATUAMH: MHOXECTBO, OIEpaluyd HaJ
MHO>KECTBaMU;



UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM — ammapaTr Uil ONHUCAHHUS
pEaJIbHBIX MPOILIECCOB M SIBJICHUM, MpPU pEHICHUH 3ajad U3 JPYrHX Y4eOHBIX
IIPEAMETOB;

CcBOOOJHO OMEpUPOBATH MOHATHSAMH: ONpeEAeNiCeHUuE, TeopemMa, ypaBHEHHe-
CIIEICTBUE,  CBOMCTBO  MaTeMaTHYE€CKOro  OOBEKTa,  JIOKA3aTEIbCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce 0oOyyaromMiics MOMYYUT CIEAYIOLIUE
MpeIMEeTHBIC PE3YIbTATHI [0 OTACIBHBIM TeMaM paboydeil MporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHYECKOTO aHAIU3ay:

Yucia 1 BIYUCICHHUSA:

CBOOOZIHO ONEpUPOBATh MOHATHSAMHU: HATypaJlbHOE U ILEJI0€ YHCIIO,
MHOKECTBA HATYPAJIBHBIX U LIEJBIX YHCEII, NCIIOJIb30BATh IIPU3HAKHA JAEIUMOCTH
nenbix umcen, HOJ m HOK HarypanbHbIX uMcen il pelIeHUs 3a1ad,
OPUMEHATH aANroput™ EBKINIA;

CBOOOZIHO ONEpUPOBATh IOHATHEM OCTaTKa IO MOAYJI0, 3alKChIBAaTh
HAaTypaJbHBIEC YMCIA B PA3JIMYHBIX TO3UIIHOHHBIX CUCTEMAaxX CUHUCIICHUS;

CBOOOJHO ONEpPUPOBATh MOHATUSMU: KOMIUIEKCHOE YHUCIO U MHOXXECTBO
KOMILJIEKCHBIX YHCEJl, PEJICTABIIATh KOMIUIEKCHBIE YUCIIA B aJlreOpanyecKkor u
TPUTOHOMETPUUYECKON (PopMe, BBHIOJIHATh apU(PMETUYECKUE ONepalii ¢ HUMU
1 1300pakaTh Ha KOOPAWHATHOM MIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA!

CBOOOJHO ONEPUPOBATH MOHATUSMH: UPPAIIMOHAIIbHBIE, OKA3aTEIbHbIE U
Jorapu(MHUUYECKHEe HEPABEHCTBA, HAXOAMTb UX PEIICHHUS C [OMOIIbIO
PABHOCWJIBHBIX IIEPEX0JIOB;

OCYIIECTBIISAITh OTOOpP KOpHEH TMpH pEIIeHUH TPUTOHOMETPUUECKOTO
YpaBHEHHUS;

CBOOOJHO OIEpPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HeoO0XoAuMble (OpMyJbl s pEHIeHHs OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

cBOOOHO OMEpPUPOBATH MOHATUSIMH: CUCTEMa U COBOKYITHOCTh YPaBHEHU I
U HEPAaBEHCTB, PAaBHOCWUIIBHBIE CHCTEMBI M CHUCTEMBI-CIEIACTBHS, HAXOIUTh
pELIEHNsT CHCTEMBbI M COBOKYNHOCTEM palMOHAIBHBIX, HPPALHOHAIBHBIX,
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX YPABHEHHUI U HEPABEHCTB;

pemarb paluuoOHAJIbHBIE, UppalOHaIbHBIE, NIOKa3aTeJIbHbIE,
gorapuMUUEcKre UM TPUTOHOMETPUYECKHE YpPAaBHEHHMS M HEPaBEHCTBA,
COJZIepIKallle MOJIYJIM U TapaMeTpBhl;

OPUMEHSTH IpaduuecKrue METOIbI AJIs PEIICHHsS] YPAaBHEHHUI U HEPABEHCTB,
a TAKKe 3a7a4 C mapameTpamu;



MOJIEIUPOBAaTh pEalbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHUSI, YpaBHEHHUS, HEPABEHCTBA M HX CHUCTEMbI MO YCIOBHUIO 3aJayH,
HCCJIEI0BAaTh IMMOCTPOEHHBIE MOJENM C HMCHOJIb30BAaHWMEM amnmnapara aiareOpsl,
MHTEPIPETUPOBATH NOJYYECHHBIN PE3YIIbTAT.

DOyHKUUM U Tpaduku:

CTpOUTh TpadUKH KOMIO3UIMHK (YHKIMA C MOMOIIBIO 3JIEMEHTApPHOIrO
MCCJIETOBAHMS U CBOMCTB KOMITIO3UIIUU ABYX (PYHKITHIA;

CTPOUTh TEOMETpHUECKHe oOOpa3bl ypaBHEHHMH M HEPABEHCTB Ha
KOOPJIMHATHOM INIOCKOCTH;

CBOOOZIHO OIEpPUPOBaTh MOHATHAMHU: TIpa@UKd TPUTOHOMETPUUECKHUX
byHKIMI;

MPUMEHATh (PYHKUMU U1 MOJIECIMPOBAHUA M HCCIEAOBAHMS PEATbHBIX
MIPOLIECCOB.

Hauvana mareMaTH4ecKOro aHajau3a:

UCIIOJIb30BaTh  MPOU3BOAHYIO  JJIsi  HccleAoBaHUs  (QYHKIMM  Ha
MOHOTOHHOCTb 1 3KCTPEMYMBI;

HaXOJIUTh HAaMOOJIbLIIEE U HAUMEHbIIIEE 3HAUCHHS (PYHKIUU HENPEPHIBHOM
Ha OTpE3KE;

UCIOJIb30BaTh MPOU3BOAHYIO JJII HAXOXJACHHUS HAWJIYUIIero pEHIeHUs B
NPUKJIAJAHBIX, B TOM YHCJE COLMAIBLHO-DKOHOMHYECKHX, 3ajadax, JJis
OMpeaeNeHus] CKOPOCTH M YCKOpPEHHUs Mpolecca, 3aJaHHOTO (opMylioN uiu
rpagukom;

CBOOOJHO ONEpUpOBaTh MNOHATUSMU: MEPBOOOpa3Hasi, oONpeaeaEHHbINA
WHTErpajl, HaXxOJIUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (DYHKIIUH U BBIYHCIISATH
uHTerpan no Gopmyne Hetotona-Jleitonuna;

HaxOJUTh IUIOIIAJMA IJIOCKUX (Uryp U OO0BEMBI Tel C MNOMOUIBIO
MHTErpana;

UMETh TPEACTABICHHE O MAaTEMaTUYECKOM MOJCIUPOBAHUU HA TPUMEPE
coctaBieHus nuddepeHITMaTbHBIX YPAaBHCHHUI;

pemaTh NPUKIAAHbIE 3aJa4H, B TOM YHCJIE COLUAIBHO-I)KOHOMUYECKOTO 1
(du3nyuecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOIO aHaJIU3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI

MHOXeCTBO 1eHCTBUTEIBHBIX YHUCEIL.

MHorounensl. PaninonanbHble ypaBHEHUS U 24 1

HepaBeHCTBAa. CUCTEMBI TMHEHHBIX

ypaBHEHUI

Oynkuuu 1 rpapuku. CreneHHas QyHKIUS C 12 1

LeJIBIM [TOKa3aTeeM

ApudpmeTnueckuii KOpeHb N-0i CTENEHH. 15 1

HppanuonaibHble ypaBHEHUS

[Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble 10 1

ypaBHEHHS

Jlorapugmuueckas GyHKIUS. 18 1

Jlorapugmuueckue ypaBHEHHs

TpuroHomeTpuveckne BRIPKEHUS U 2 1

ypaBHEHHS

[locnenoBarenbHOCTH U IPOTPECCUU 10 1

HemnpepriBabie Gynkiun. [TponsBoanas 20

[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 5 )

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KITACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  Tpaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Hccnenoanue GpyHKIMIA ¢ TOMOIIBIO 29 1
MIPOU3BOTHON
2 [TepBooOpa3nast u HHTETpAI 12 1
3 ['paduku TPUTOHOMETPUUECKUX (PYHKITHIA. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 HppannonaiibHbIe, TOKa3aTeIbHBIC U 24 1
norapuMuyecKre HepaBeHCTBA
S) KommnekcHeie uncna 10 1
6 HatypanbHble U 11en1ble yncia 10
CucreMbl paliioHATBHBIX, HPPAMOHATEHBIX
7 MOKa3aTeNNbHBIX U JIOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3ara4y ¢ napaMeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 16 9
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpounueie u3yuyeHusi  oOpa3oBaTejibHbIE
padoThI pecypenI
1 [[MHOXECTBO, Onepariiy HajJl MHOYKECTBAMH
U UX CBOMCTBA
2 Huarpammsl Diinepa-Benna
3 [IpuMeHeHne TeopPETHKO-MHOKECTBEHHOTO
amnmapara Jijis pelIeHHs 3a1a4
PanmonansHbie yncna. OOBIKHOBEHHBIC U
4 JeCSITUUHBIE TPOOH, MTPOLIEHTHI, OECKOHEYHBIE
MepUOANYECKHEe pooH
Parmmonansubie unciaa. OOBIKHOBEHHBIE U
5 JECSITUYHBIC IPOOU, TTPOLIEHTHI, 0ECKOHEUHbIE
MepHOANYEcKHe Ipoou
5 [Ipumenenue apobeii u NPOLEHTOB IS
perieHust TPUKJIAAHBIX 33729
7 [Ipumenenue apobeii 1 IPOIEHTOB IS
pelieHus: NpUKIaAHbIX 3a7a4
8 HeiicTBuTenbHble uncia. PanimonaabHbIE U
HppalMOHAIIbHBIE YHCIIa
9 ApudmeTrrueckue ornepaum ¢

)I@flCTBI/ITGJ'II)HI)IMI/I qucjiaMu




10

11

12

Mopnynp AEMCTBUTEIBHOTO YHUCIIA U €r0
CBOMCTBA

[TpuGnnKEHHbBIE BEIUMCIICHUS, TPABUIIA
OKpYIJICHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa
BBIYMCIICHUI

OcCHOBHBIE METOBI PEILEHUS LENBIX U
IpoOHO-PALlMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

13

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLMOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-paLOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

15

16

MHOrouieHsl OT OAHON NEPEMEHHOM.
Jlenenrie MHOrO4JIeHa Ha MHOTOUIEH C
octaTtkoM. Teopema besy

Pemenue cucrem JIMHENHBIX ypaBHEHUI

17

18

19

MHorouieHs! ¢ 1eabIMi KO3PPUITUSHTaMH.
Teopema Buera

Pemienue cucreM TUHENHHBIX YpaBHEHUN
Marpuiia cucTeMbl TUHEMHBIX YpaBHEHUH.
Onpenenurens MaTpuLpl 2X2, €ro
F€OMETPUUYECKHI CMBICIT U CBOICTBA;
BBIYMCIICHHE €T0 3HAYEHUS

20

Onpenenurens MaTpUILbl 2X2, €ro




21

22

IF€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHUE €TI0 3HAYCHUS

[IpuMeHeHue onpeaenuTeNns s PEIICHUS
CHUCTEMbI JINHEHHBIX YpaBHEHU
Perrenue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHU

23

24

25

Pemenue npukiaaHbIX 3aa4 ¢ HTOMOIIbIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
KontposbHas padota: "PanronanbHbie

ypaBHEHUs U HepaBeHCTBA. CHUCTEMBI
JIMHENHBIX ypaBHEHUH"

OyHKIMSL, CIOCOOBI 3aJaHUST (PYHKIIHH.
B3aumHuo oOpatubie ¢pyHkimuu. Kommosunms

byHKIUH

26

I'paduk pynkumu. dnemMeHTapHbIe
npeoOpa3oBanus rpadukoB GpyHKINN

27

28

29

OO6macth ornpeesieHusi © MHOXECTBO
3HaueHui pyHkuuu. Hynu pyHkumu.
[IpoMexyTKkH 3HaK OCTOSTHCTBA

YérHble 1 HeUETHBIEC (PYHKLINH.
[lepuonnueckue Gpynkuuu. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
HauOonpiiee 1 HauMeHblllee 3HaYCHNE
(GYHKIHMU Ha TPOMEXYTKE

30

Jluneiinas, KBaapaTuyHas U JpOOHO-




TUHEWHas QYHKIUH

BHGMCHTapHOC HCCIECA0BAHUEC U ITOCTPOCHUEC

31 .
rpaduKoOB ATUX PYHKITUN

32 DEeMEHTAapHOE UCCIIEI0OBAaHUE U ITIOCTPOCHUE
rpaduKoB 3TUX HYHKIUI

33 Crenens ¢ 1enbpIM MokasareneMm. bunom
Herorona

34 Crenens ¢ nensIM okasareneM. buaom
Hprorona

35 Crenennasi GyHKIUS C HATYPAIbHBIM H
1eNbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 KonTponbnas pabora: "Crenennas QyHKIHUS.
E€ cBoiicTBa u rpagux"

37 Apudmernueckuit KOpeHb HaTYpaIbHON
CTEIIEHU U €r0 CBOWCTBA

38 ApudmeTrueckuii KOpeHb HaTypaibHOU
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
coJieprKalluX CTENEeHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKAIMX CTENEHU U KOPHU

41 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHH,
COJIep KaIlNX CTENEeHH U KOPHU
WppanmonansHeie ypaBHeHNsA. OCHOBHbIE

42 METO/Ibl pEelIeHNs UPPALMOHATBHBIX

YpaBHEHUI




43

WppanmonansHble ypaBHeHUs. OCHOBHbIE
MCTOBI pCIICHUS UPPALUOHATIBHBIX
YpaBHEHUU

44

45

Wppaunonanbusie ypaBHeHUs!. OCHOBHBIE
MCTOABI pCIICHUS UPPALUOHATIBHBIX
YpaBHEHUU

PaBHOCUIIBHBIE TIEPEXObI B PELUICHUH
UppalMOHATIBHBIX YPaBHEHUI

46

PaBHOCHIIBHBIE IEPEXOBI B PELICHUN
HMPPALMOHAIIBHBIX YPABHEHUN

47

48

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE ITEPEXO/IbI B pEILICHUH
UppaloHaAIbHBIX YPaBHEHHH

49

CaoiicTBa 1 rpa@uK KOpHS N-Oi CTETIEHU KaK
(GyHKIIMM 00paTHOM CTENEHU C HaTypalbHbIM
IIOKa3aTeseM

50

51

52

CaoiicTBa 1 rpa@uK KOpHS N-Oi CTENEHU KaK
(GyHKIIMM 00paTHOM CTENEHU C HaTypalbHbIM
noKasareaeM

KonrtponbHas padora: "CpoiicTBa u rpagux
KOpHs n-oM creneHu. MppanroHanbHbIe
ypaBHeHUA"

Crenenb C pallMOHAIBHBIM MTOKa3aTeNeM U €€
CBOMCTBA

53

CreneHb ¢ palOHaJIbHBIM MTOKA3aTeNeM U e€




CBOMCTBA

CreneHs ¢ palrOHAJIbHBIM IIOKA3aTCJIEM U eé

54 . 1
CBOMCTBa

55 [TokazarenbHast GyHKIHS, €€ CBOMCTBA U 1
rpadux

56 Hcnonp3oBanue rpaduka GyHKIMM 115 1
peuieHusl ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIMU 115 1
peleHys ypaBHEHHH

58 [lokazarenbHble ypaBHEeHUSA. OCHOBHbIE 1
METOBI pEIICHUS MIOKA3aTEIbHBIX YPaBHEHHI

59 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1
METOBI PEIICHUS TIOKa3aTeNbHBIX YPaBHEHUH

50 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1
METO/bI peIIeHUs OKa3aTeIbHbIX YPaBHEHUH

61 Kontponbnas pabota: "[lokazaTenpHas 1
¢ynkus. [lokasaTenbHble ypaBHeHUS"

62 Jlorapudm uucna. ColicTBa jJorapudpma 1

63 Jlorapudwm uucna. CoiicTa norapugpma 1

64 Jlorapudm yucna. CroiicTa jorapudpma 1

65 JlecATUUHBIE U HATYypaJIbHbIE JTOTapHPMbI 1

66 JlecTHYHBIC U HATypaJIbHBIC JIOTapH (MBI 1

67 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
sorapupmbl

68 [TpeoOpazoBaHUe BEIPAKCHHH, COTIEPIKANTIX 1




norapupmbl

[IpeoOpa3oBaHue BbIpakKeHH, COIEepPIKALIUX

69
sorapudmpl

70 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U
rpadux

71 Jlorapudpmuueckas pyHKuus, €€ CBOWCTBA U
rpadux

79 Hcnonb3oBanue rpaduka GyHKIMU 115
peleHus ypaBHEHUH

73 Hcnonp3oBanne rpaduka GyHKIAN 17151
peuIeHusl ypaBHEHUI
Jlorapudpmuueckue ypaBHeHusi. OCHOBHbIE

74 METO/Ibl pelIeHUs Jorapu(pMUUECKUX
YpaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE

75 METOBI pelIeHus IorapuPMUIECKUX
YpaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE

76 METOBI pelIeHus IorapuPMUIECKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu(PMUIECKUX YpaBHEHUN

78 PaBHOCHIIbHBIE TTEPEXOIbI B PEILICHUH
Jorapu(PMUYECKUX YpaBHEHUN

79 KontponsHas pabdora: "Jlorapudpmuueckas

¢ynkuus. Jlorapupmudeckue ypaBaenus"




CuHyc, KOCUHYC, TAHT€HC U KOTAHI€HC

80 1
YHCIIOBOTO apryMEHTa

81 Cunyc, KOCHHYC, TAHT'€HC U KOTAaHTEHC 1
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC 1
YHCIIOBOTO apryMeHTa

83 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMEHTa
Tpuronomerpuueckas OKpyXHOCTb,

84 orpezieNieHue TPUTOHOMETPUYECKHUX (YHKITHI 1
YHCIIOBOTO apryMEHTa
Tpuronomerpuueckas OKpyXHOCTb,

85 orpezeNieHue TPUTOHOMETPUYECKHUX (YHKITHI 1
YHCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 1

87 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 1

89 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPAKCHUI

o1 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIpAKEHUH

92 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUIN

93 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX 1

BBIPAKECHUI




94 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUU 1

95 Pemenue TpuroHOMeTpUYECKUX YpaBHEHUM 1

96 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1

97 Pemenue TpuroHOMeTpUYECKUX YpaBHCHUM 1

98 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1

99 Pemenue TpuroHoMeTpUueCKUX ypaBHEHUIN 1

100 Pemienne TpUroHOMETPHUUECKUX YpaBHEHHUN 1
KontponbHas padota: "TpuroHoMmeTpuieckue

101 BBIPA)KCHUS U TPUTOHOMETPUYECKHE 1
ypaBHEHUS"
[TocnenoBarenbHOCTH, CLIOCOOBI 3a1aHUS

102 ocjieqoBareapHocTeil. MeTox 1
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE U OTPaHUYCHHBIC

103 nocyenoBareabHOCTH. McTopus ananuza 1
0ECKOHEUHO MaJIbIX

104 Apudmerrueckas nmporpeccust

105 I'eomerpuueckas nporpeccus

106 beckoHeuHO yObIBaromiasi reoMeTpruiecKast 1
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIei 1
r€OMETPUYECKON ITPOTPECCUH

108 JIMHENHBIN U DKCIIOHEHIMAIIBHBIA POCT. 1
Yucno e. Dopmyiia CIOKHBIX MIPOLIEHTOB

109 JIuHEeMHBIN U SKCTIOHEHIMABHBIN POCT. 1




Hucno e. DopMyna CI0KHBIX IPOLEHTOB

Hcnonn3oBanue IporpecCuu i pECHus

110 peanbHbIX 3a/1a4 IPUKIIAJHOTO XapaKTepa

111 Kontponsnas padora: "[locnenoBareabHOCTH
u nporpeccun”

112 HenpepbiBHBIE QYHKIIMU U UX CBOIMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIUH

114 CpoiicTBa (hyHKIMH HETIPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTtoa MHTEpPBaJIOB [UIsl PEIIEHNS HEPABEHCTB

117 Meroa MHTEPBAJIOB VISl PELLICHUS HEPABEHCTB

118 MeTtoa MHTEpPBaJIOB [UIsl PEIIEHNS HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUH 1715 petieHus 3a1a4

120 IIpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKUIMN 1715 pelieHus 3a1a4

121 [lepBas u BTOpasi NpoU3BOAHBIE PYHKIIUU

122 Onpenenenne, TeOMETPUIECKUI CMBICIT
MIPOU3BOIHOMN

123 Onpenenenue, GU3NUECKUN CMBICTT
MIPOU3BOIHOMN

124 VYpaBHeHHEe KacaTelbHON K rpaduKy




byHKIIUN
YpaBHeHHE KacaTeIbHOU K TpaduKy

125 1
byHKIMH
126 [Tpon3BoaHBIE ANIEMEHTAPHBIX (HYHKIUN
127 [Ipou3BoHbIE 35IeMEHTAPHBIX (DYHKITHI
128 [TponsBoiHAS CyMMBI, TPOU3BEACHHSI, 1
YaCTHOTO U KOMITO3UIMU (yHKIIUN
129 [TponsBoiHAS CyMMBI, TPOU3BEACHHSI, 1
YaCTHOTO M KOMITO3HUIINU ()yHKITHI
130 [Tpou3BoHas CYMMBI, IPOU3BEICHHS, 1
YaCTHOTO U KOMITO3UIMH (yHKIIUH
131 Kontponbnas padota: "[IponsBoanas” 1 1
132 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"
134 WroroBas koHTpoJsibHas paboTa
135 HToroBasi KOHTpOJIbHASA paboTa 1
136 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUS 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KITACC

Ne
n/n

Tema ypoka

[IpumeHeHne mPOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUS

DJIEKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npon3BOIHOM K
WCCJICIOBAHMIO (YHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

IIprMmeHeHnne nporu3BOIHON K
UCCIIeIOBaHMIO (GYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (GYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
IIpuMeHeHne Mpon3BOJHOM K
UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIErO 1

HaVMEHBIIIETO 3HAYEHUS HENPEPBIBHON

(GyHKIIMHM Ha OTpe3Ke




Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(byHKIMHU Ha OTpe3Ke

10

11

Haxoxnenne HanOobIIero u
HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOM
(byHKIMU HAa OTpE3Ke

Haxoxnenune HanOoIbIIero 1
HaMMEHBIIETO 3HAUYCHUSI HEITPEPBIBHOM
(GYHKIIMH Ha OTpE3Ke

Haxoxnenne HanOompIIero u

HAUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOMN
GyHKIINN Ha OTpe3Ke

12

Haxoxxnenne HanOoIbIIETO 1
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKLIUU Ha OTpe3Ke

13

14

15

16

[Ipumenenre npou3BOIHON IS
HAXO/ICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

IIprMeHeHne nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEero pelueHus B
MPUKJIaAHBIX 3a7a4ax

[IpumeneHnre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyIIoN WK
rpadpukom

[IprmeHeHre mporu3BOIHOMN ISt
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS




nporiecca, 3aJaHHOro GopMyIIoi mim
rpadukom

17 Kommozurust ¢hyHKImii

18 Komnosunus ¢pyHkuumit

19 Kommozurust ¢hyHKImii

20 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha
KOOPJIMHATHOM MJI0CKOCTH

21 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM INIOCKOCTH

99 KoHnTtposnbHas padora: "UcciaenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpa3Has, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX
[TepBooOpa3Hbie FeMEHTAPHBIX

24 ¢yukuuil. [IpaBuna HaxoxAeHUS
epBOOOPA3HBIX
[TepBoOOpazHbIe IIEMEHTAPHBIX

25 ¢ynkuuit. [IpaBuna HaxoXKIEHUS
epBOOOPA3HBIX

26 Hurerpai. I eoMeTpuyeckuii CMbICIT
UHTErpaia

7 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jleitonuma

08 Boruncnenue onpenen€HHOro HHTErpana
no popmyne HeroTona-Jleltonuma

29 [Ipumenenne nnTerpana s




HAXOKJCHHUS TUIOIAACH TNIOCKHUX (UTYD

[TpumeHneHue uHTErpaia s

30 HaXO0XJIeHUs 00bEMOB reOMETPHUCCKUX
Tenl

31 [Ipumeps! perenuin
nuddepeHIHATbHBIX YPaBHEHUN

39 [Ipumeps! pemenuit
Qg depeHIraIbHbIX ypaBHEHUH
MaremaTtrueckoe MOJEIUPOBAHHE

33 peaNbHBIX MPOIIECCOB C IMTOMOIIBIO
Qg depeHIraIbHbIX ypaBHEHUH

34 Kontpoinbnas padora: "[lepBoobOpaznast
u uHrerpan"

35 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpadUKu

36 Tpuronomerpudeckue GyHKINHU, UX
CBOIcTBa U rpaduKu

37 Tpuronomerpudeckue GyHKINHU, UX
CBOICTBa U TpaduKH

38 Tpuronomerpudeckne QyHKIINU, HX
cBOicTBa U rpaduKu

39 Tpuronomerpuyeckue GyHKINHU, UX
CBOICTBa U TpaduKu
OT160p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHHUH C IOMOILBIO

TpHFOHOMCTpH‘lCCKOfI OKPYKHOCTH




OT60p KOpHEN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemienne TpuroHOMeTpU4YECKNUX
HEPaBEHCTB

45 Pemienne TpuroHOMeTpU4YECKUX
HEPABEHCTB

46 Pemenune TpuroHomMeTpuuecKux
HEPABEHCTB

47 Pemenne TpuroHOMeTpUYECKUX
HEPABEHCTB
KonTponbhas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIMM.
Tpuronomerpuueckue HepaBeHcTBA"

49 OcHOBHBIE METO/BI PELLIEHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLIEHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/IbI PELIEHUS

MMOKAa3aTCJIbHBIX HCPABCHCTB




OCHOBHBIC MCTOJbI pCHICHUA

52 MOKA3aTeIbHBIX HEPABCHCTB
53 OCHOBHBIEC METO/IbI PEIICHUS
JOTapu(PMHUUECKUX HEPABEHCTB
54 OCHOBHBIE METOJIBI PEIICHUS
JOTapu(PMHUUECKUX HEPABEHCTB
55 OCHOBHBIE METOIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB
56 OcHOBHBIE METOIbI PEIICHUS
JOTapu(PMHUUECKUX HEPABEHCTB
57 OCHOBHBIE METOJIBI PEIICHUS
UppaIMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METOJIBI PEIICHUS
UPPAIMOHATILHBIX HEPABEHCTB
59 OcCHOBHBIE METOIBI PEIICHUS
UppaIlMOHATIFHBIX HEPABEHCTB
60 OCHOBHBIE METOJIBI PEIICHUS
UppaIlMOHATIFHBIX HEPABEHCTB
61 I'padmueckne METOBI pemIeHUs
UPPAIMOHATEHBIX YPABHCHHIMA
62 I'paduueckue MeTO b1 penieHus
UPpaAMOHATILHBIX YPAaBHEHHMA
63 ['padmaeckue METOIBI PEIICHHS
MOKAa3aTeNbHBIX YpaBHEHUN
64 ['padmaeckue METOIBI pEIICHHS

IMMOKAa3aTCJIbHBIX HCPABCHCTB




65

66

67

I'paduueckue MeTo Bl pemeHus
norapu(pMHUECKUX YpaBHEHHMA
['paduueckue METOIbI pEIICHUS
JOTapu(PMHUUECKUX HEPABEHCTB
I'paduueckue MeTo Bl pemieHus
JOTapu(PMHUUECKUX HEPABEHCTB

68

69

70

71

I'paduueckue meToabl pemeHust
MIOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHUI

['padmyeckue METOABI peLICHH
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHUI

['padmyeckue METOABI peLICHH
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPaBEHCTB

I'paduueckue MmeToab! pemeHust
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPaBEHCTB

72

KonTponbHnas padora:
"UppanmoHanbHble, OKa3aTelbHbIE U
norapudmuueckue HepaBeHcTBa"

73

74

KommiekcHbie uncia. Anredpandeckast
U TpUTrOHOMeTpUYecKasi GopMbl 3aHCH
KOMILIEKCHOTO YHCITa

KowmmnnekcHrle uncna. Anre6pa1/1qecxa;1
U TPUTOHOMCTPUICCKAs (I)OpMBI 3alucu




KOMIIJICKCHOI'O 4HCJia

ApudmeTrueckue onepanuu c

& KOMILJICKCHBIMH YUCIIAMU

76 Apudmernueckue onepanum ¢
KOMILICKCHBIMHU YUCIIAMH

77 N3006paskeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJAMHATHOM IIJIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJIMHATHOM MJI0CKOCTH

79 ®opmyna Myaspa. KopHu n-oii crenenu
U3 KOMILIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu n-oii ctenenu
U3 KOMILIEKCHOTO YHCIIa
[TprMeHeHNEe KOMITJIEKCHBIX YHCEN JUIs

81 peleHus GU3NYECKUX U
reoMEeTPUYECKUX 3aa4

82 KonTponbHas pabora: "KominekcHbie
yuciaa"

83 HatypanbHble u 1ienbie grcia

84 Harypanbsble u nensle yucia

85 [TpuMeHeHre PU3HAKOB JIEITMMOCTH
TENTBIX YUCEelT

86 [IpumeHeHre NPU3HAKOB IETMMOCTH
EJIBIX YnCcell

g7 [TpuMeHeHrne TPU3HAKOB JIEITMMOCTH

nenbix yncen: HOJ[ u HOK




88

89

90

[IpuMeHeHne npu3HaKOB ACIUMOCTH
uensix yrcesn: HOJl u HOK

[TprMeHeHne NPU3HAKOB JEIMMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIO
[IpumeHneHnne Npu3HaKkoB AETUMOCTU
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO

91

92

93

[IpuMeHeHne npru3HaKOB ACIUMOCTH
LEJIBIX YHCeIl: anropuT™ EBkinaa s
pelieHus 3a/1a4 B UEJIbIX YUCIIax
KoHnTtposnbHas pabota: "Teopus menbix
yucen"

Cucrema 1 COBOKYITHOCTh YPaBHEHHUIA.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIe/ICTBUS

94

CucreMa 1 COBOKYTHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CJIEAICTBHUS

95

96

97

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX
ypaBHEHU U

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U

COBOKYITHOCTEH IMOKa3aTEIbHbIX
YpaBHEHUU




98

OcHOBHBIE MCTOJbI pCIICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

99

100

101

102

103

104

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(pMUIeCcKIX
ypaBHEHUU

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMudeckux
YpaBHEHUU

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTUYECKUX 3aa4 U 3a7a4 u3
pasInYHbIX 001acTe HAYKU U peaslbHOM
JKU3HU, MHTEPIIPETAaLUs OJy4YEHHBIX
pe3ynbTaToOB

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHUYeCKUX 3a]a4 U 3a/1a4 U3
pa3InYHbIX 001acTe HAYKU U peaslbHOM
KHU3HHU, HHTEPIPETALUs OTYy4eHHBIX
pE3yJIBTaTOB

[TpuMeHeHNEe HEPABEHCTB K PEIIECHUIO
MaTeMaTHUYECKUX 3a]a4 1 3a/1a4 U3
pa3IMYHBIX 00J1acTe HAYKH U peaslbHOM
KHU3HHU, HHTEPIPETALUs OTYYeHHBIX
pe3yabTaToB

KonTtponbHas padora: "Cucremsbl
paloHaIbHBIX, HPPALMOHAIBHBIX
MOKa3aTeIbHbBIX U JIOTapu(MUIECKUX




ypaBHeHHUI"

PaHI/IOHaHBHBIe YpaBHCHHUA C

105
napaMeTpamu

106 PanuonanbHbie HEpaBEHCTBA C
napameTpamu

107 PannonanbHbIE CUCTEMBI ©
napameTpamu

108 HppanmoHanbHble ypaBHEHUS,
HEPABEHCTBA ¢ IIapaMeTpaMHu

109 HppanmonaibHbIe CUCTEMBI C
napameTpamu

110 IToxazarenbHble ypaBHEHUS,
HEPaBEHCTBA C ITapaMeTpamMu

111 IToxazarenbHbIE CUCTEMBI C
napaMeTpamu

112 Jlorapudmuueckre ypaBHeHuUs,
HEPaBEHCTBA C ITapaMeTpamMu

113 Jlorapugmuueckue CuCTEMBI ¢
rapameTpamu

114 TpuroHomeTpruyecKue ypaBHEHUS C
napaMeTpamu

115 TpuroHomeTpuuecKue HEPABEHCTBA C
rapameTpamu

116 TpUroHOMETPUYECKUE CUCTEMBI C
rapameTpamu

117 [TocTpoenue u uccienoBanue




MaTE€MaTU4YeCKUX MOJENIEH peabHbIX
CUTYyalUi C IOMOULIBIO YPABHEHUH C
napameTpamu

118

119

120

[TocTpoenune u uccienoBanue
MaTE€MaTU4YECKUX MOJEIIEH pealbHbIX
CUTYalHI C IOMOILBIO CUCTEM
YPaBHEHUH € ITapamMeTpamu

[Toctpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENIEH PeaIbHBIX
CUTYyalMi C IOMOULIBIO CUCTEM
YPaBHEHUH € ITapameTpamu

Kontponbnas pabora: "3anauu ¢
napamerpamu"

121

[ToBTOpenue, o6odIIEHNE,
cuUcTeMaTu3alus 3HaHuil: "YpaBHeHus"

122

123

124

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

[ToBTOpenue, 06001IIEHNE,
cucTeMaTH3anus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHHN"

[ToBTOpenwme, 0600MIEHNE,
cucTeMaTH3alys 3HAaHMMA:
"HepaBencrsa"

125

[ToBTOpenue, 00001IEHNE,
cucTeMaTu3alus 3HaHW:
"HepaBenctpa"




[ToBTOpenue, 06001ICHNE,

126 CHCTEMAaTU3aLMs 3HAHU:
"HepaBencrBa"

[ToBTOpEHME, 0000IICHUE,

127 CHCTEMAaTU3aLMs 3HAHUI:
"ITponsBoaHas u €€ npuMeHeHue"
[ToBTOpEHmE, 0000IICHUE,

128 cucTeMaru3anus 3HaHWil:
"[IpousBoaHas u e€ npumMeHeHue"
[ToBTOpenue, 06001ICHNE,

129 cucTeMaru3anus 3HaHWil:
"[IpousBoaHas u e€ npumMeHeHue"
[ToBTOpenue, 06001ICHNE,

130 cucteMaTH3anus 3HaHuii: "MHTerpan u
€ro npuMeHeHue"

131 [ToBTOpenue, o6odIIeHUE,
cucreMaruzanus 3HaHui: "OyHkuun"

132 [ToBTOpenue, 06001IIEHNE,
cucreMarusanus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6odIIEHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"

134 Hrorosast koHTpOIBHAS paboTa

135 Wrorosast KoHTpOJIbHASA paboTa

136 [ToBTOpenme, 0600IIEHNE,

cUCTeMaTHU3aus 3HaHUHU




OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

136

10







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

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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