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HOACHUTEJBHASA 3AIINCKA

VY4eoOnblil Kypc «Anredpa U Ha4yajla MAaTEMaTHYECKOrO aHajIn3a» SABIISIETCS
OJIHUM U3 HauboJiee 3HaYMMBbIX B IIPOTrpaMME CPEIHEro OOIIero oOpa3oBaHus,
IIOCKOJIbKY, C OZJHOM CTOPOHBI, OH 00€CIIEYMBAET HHCTPYMEHTAIbHYIO 0a3y JUIs
U3Y4YEHUsI BCEX €CTECTBEHHO-HAyYHBIX KypCOB, a C JpPYrOd CTOPOHBI,
dopMupyeT ToruyecKoe U aOCTPAKTHOE MBIIIEHHE O0yJYalolUXcs Ha YPOBHE,
HEOOXOAMMOM JIII OCBOCHHUS WH(GOPMATHKH, OOIIECTBO3HAHUS, HWCTOPHUH,
CJIIOBECHOCTH U JIPYrMX JIUCUUIUIMH. B paMkax naHHOro y4yeOHOro Kypca
oOyuaroluecs: OBJa/IeBAlOT YHHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOM 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
pe3ynbTar.

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
CUTYaIlMi, MCCIIEIOBAHUS STUX MOJENIed C TMOMOIIBIO 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 TPUKIaTHBIX
3amad. llpm pemeHWHM peambHBIX TPAKTUYSCKUX 3a7ad  O0OydJaromniuecs
Pa3BUBAIOT  HAONIOAATENIBHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, MCMOIB30BaTh AHAJIIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATH
npobiemy. JlesITenbHOCTh 1O (JOPMUPOBAHUIO HABBIKOB PEIICHUS TPUKJIATHBIX
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 U3 Pa3JIMYHbIX OTpaciied 3HAHUM 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 IIOKAa3aTeleM 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 CTENeHW Kak (PyHKIIMU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazaTenpHas u morapudmudeckas PyHKIIMN, UX CBONCTBA U TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

Tpuronomerpruueckass OKpPYX HOCTb, ONPEAECICHUE TPUTOHOMETPHUUECKUX
(YHKIIMI YUCIIOBOTO apryMeHTa.

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

Hayana MmaTeMaTH4ecKoOro aHajamnsa

ITocimenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUs ITOCIEIOBAaTSIbHOCTEH. MeTox
MaTeMaTUYECKOU VHIYKIIUH. MOHOTOHHBIE U OrpaHUYECHHbBIE



NOCJIEN0BATENBHOCTH. MICTOPUS BO3HUKHOBEHHUSI MATEMATHYECKOTO aHAJIN3a KaK
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas — mporpeccuu.  beckoHeuHO
yObIBaroiiasi reomerpuueckas mporpeccus. Cymma OecKOHEYHO YObIBaromiei
F€OMETPHUUECKON TIporpeccuu. JIMHEWHBIN M 3KCIOHEHIIMAIBHBIA pOoCT. UHCio
e. @opmylia CIOXKHBIX MPOUEHTOB. VCronb30BaHUE MPOTPECCUM ISl PELICHUS
peanbHBIX 3a]1a4 IPUKIAIHOTO XapakTepa.

HemnpepriBHbIe (QYHKIMM W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpadukoB ¢yHkiuil. CBolicTBa (PYHKIMI HENpPEpBIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJISI pPElIEHUsI HepaBeHCTB. [IpruMeHeHue CBONCTB HEMPEPBIBHBIX
GbyHKUIUN TS pelieHus 3a1ay.

Ileppas  w  BTOpas  mpousBoaHble  QyHkuuu.  OmnpeneneHue,
F€OMETPUYECKUA HW  (U3MYECKUH  CMBICH  MPOU3BOJHON.  YpaBHEHUE
KacaTelbHOH K rpaduKy QyHKIUH.

[IpousBognbie  anemeHTapHbiX  GyHkuuil. [IpousBogHass  CyMMBI,
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 PEATbHBIX MPOLECCOB W SIBIICHHWM, IPU PEUIEHUU 337a4 U3 APYrUX
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 YUCIax.

Kowmmnekcapie umcna. Anredpandeckass ¥ TpUTOHOMETpHUecKask (hOpMbI
3aMUCH KOMIUIEKCHOTO uunciia. ApudMeTHYecKre ornepanur ¢ KOMIUIEKCHBIMU
yuciaaMu. M3o0paxeHrne KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TJIOCKOCTH.
®opmyna Myaspa. KopHu n-ol cTeneHM U3 KOMIUIEKCHOIO YHCJA.
[IpumeHeHrne  KOMIUIGKCHBIX  YHCEN JJIsg  perieHuss  (QU3U4YeCKux 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  MOMOUIBIO

TPUTOHOMETPUYECKON OKPY’KHOCTH. Pemenune TPUTOHOMETPHUUECKUX
HEPaBEHCTB.

OcCHOBHbIE METOABl PELICHUS TOKA3aTEeJIbHBIX M JIOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUSI UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIECHUS CHCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPpaLUOHATBHBIX, TOKA3aTEeIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

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, UHTEPIIPETALUS ITOJTyUYECHHBIX PE3YIbTATOB.

DOyHKUUH 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 PELICHNUS 3a/1a4 C TapaMETPAMH.

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

Hauana MaTeMaTH4eCcKOro aHajan3a

[Ipumenenre MPOM3BOIHON K MCCIIEOBAHUIO (DYHKIIMI 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 (DOPMYJITOH W TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHUs TepBOOOPA3HBIX.

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

[IpumeHeHre uHTErpana AJig HaXOXKICHHS TUIONIafed MIOCKUX GUryp u
00BEMOB r€OMETPUYECKUX TEll.



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



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA 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
AKTUBHOTO W OTBETCTBEHHOTO WJICHA POCCUHCKOTO OOIIECTBA, MPEACTABICHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBJICHUH,
IpoLeayp TPaKIaHCKOro oOiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSIMUA 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, UCMOJIb30BAHUE ATUX JOCTIKCHUN B APYrUX HAyKax, TEXHOJIOTHUSX,
chepax SJKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUS:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapo/a,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TIOBEICHHS,
CBSI3aHHOTO C MPAaKTUYECKUM TPUMEHEHUEM JIOCTUKEHUM HAyKH U
NEATEIbHOCThIO YYE€HOTO, OCO3HAHWE JIMYHOTO BKJIaJa B IIOCTPOCHHE
YCTOMYHMBOTO Oy IyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pelLICHUH, pacCyXJIeHUN,
BOCIIPUUMYHUBOCTH K MATEMATUUECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSITh MAaTEMAaTHUYECKHE 3HAaHHS B
UHTEpecax 370poBOoro u 0Oe3omacHOro oOpasza J>KHU3HU, OTBETCTBEHHOE
OTHOIIICHUE K CBOEMY 3JI0POBBIO (370pOBOE TNHTaHHE, COalaHCUPOBAHHBIM
PEXKUM 3aHATUNA U OTIIbIXA, PETYJspHas (pu3nUecKas akTUBHOCTD), PU3NUECKOE
COBEPIICHCTBOBaHUE npu 3aHSATUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:



TOTOBHOCTh K TpPYIYy, OCO3HAaHWE IIEHHOCTH TPYIOJIIOOWs, WHTEpEC K
pa3nuuHbIM  cepaM  TPO(HECCHOHATBLHOW  JEATEIBHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW M €€ MPUIIOKCHUSIMH, YMEHHUE COBEPIIATh OCO3HAHHBIA BHIOOD
Oynymed mpodeccnn W pPeaTn30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caMo00pa3oBaHUI0 Ha TMPOTSDKEHWH BCEU JKU3HMU, 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 TJI00aTbHOTO XapaKTepa HKOJOTUYECKUX
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) neHHOCTH HAYYHOI0 MO3HAHUS:

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 LUBHIIU3AIMH, OBIAJCHHUE S3BIKOM
MaTEeMaTHKH ¥ MaTEeMaTHYeCKOH KyJIbTYpOd Kak CPEICTBOM IO3HAHHS MHpA,
TOTOBHOCTh OCYIICCTBIISTh TMPOEKTHYIO W HCCIEAOBATEIBCKYIO NESITEIbHOCTh
WHAWBUAYAIBHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTesibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIIATh U XapaKTePU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
00OBEKTOB, TIOHATHH, OTHONICHUH MEXKIYy MOHATHAMH, (OPMYIUPOBATH
onpeeIcHUs TOHSTHH, yCTaHABJIMBATh CYIIECTBCHHBIN MIPU3HAK
Kinaccupukanyuu, OCHOBAaHMS JUIsi OOOOIIEHUS UM CPaBHEHUs, 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
KPUTEPUU JIJIS BBISBIICHUS 3aKOHOMEPHOCTEN 1 TPOTUBOPEYUHIA,



JIeJ1aTh BBIBOJBI C MHCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX U
MHIAYKTUBHBIX YMO3AaKIIOUEHUN, YMO3aKIIFOUEHUH 110 aHAJIOTHU;

IIPOBOJIUTH CaMOCTOATEILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBepXKACHUM (MpsIMbIE U OT MPOTHBHOTO), BBICTPAWBATh apPTyMEHTAIIMIO,
OPUBOJUTH HPUMEPHl MU KOHTPIPUMEPHL, OOOCHOBBIBATH COOCTBEHHBIE
CYXJEHUS U BBIBOJIBI;

BbIOMpaTh crmoco0 pemeHus y4eOHOM 3afaud (CpaBHHMBATh HECKOJIBKO
BApUAHTOB pEIIEHHUS, BHIOMpATh HaWboJee TMOAXOAAIIMN ¢  y4ETOM
CaMOCTOSATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUA,
(GopMynMpoBaTh  BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUYUE, Mpodiemy,
yCTaHaBJIMBAaTh UCKOMOE M JJaHHOE, (POPMUPOBATH TUIIOTE3Y, aPTYMEHTUPOBATh
CBOIO [TO3ULINI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIHO CIUIaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEIOBAaHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEeKTa,
ABJICHMS, TIPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXAY OOBEKTaMH,
ABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYIHPOBATH 000OILEHUS U BBIBOJIBI [0 PE3yJbTaTaM
OPOBEAEHHOIO HAOJIOJIEHUS, MCCIEAOBAHUSA, OIEHUBATh JTOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE TMPOLECCA, a TAKKE BbIABUTATH
MPEANOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBJIITH 1epULNTH MHPOPMAIMK, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BOIIPOC U ISl pEUICHUs 3a]1auu;

BbIOMpaTh  MHGOpPMAIUMI0O W3  HCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIIO
pa3IMYHBIX BUJOB U (HOPM IMpeICTaBICHMUS;

CTPYKTYpUPOBaTh MH(GOPMALIKIO, IPEICTABIATH €€ B PA3IMYHBIX (popMmax,
WUTIOCTPUPOBATH TpadUUuECcKH;

OLICHUBATh HaAEKHOCTD uHpopMaIun 1o CaMOCTOSITEJIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE 1eHCTBUS
Oo0wmenue:
BOCIPUHUMATh U  (GOPMYyJIHPOBAaTh CYXKICHHSI B COOTBETCTBUU C
YCIIOBUSIMU U LESIMH OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY



3peHHS B YCTHBIX U MHUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 XOAY peUICHHUs
3a]1a4i, KOMMEHTHPOBATh NOJYYCHHBIN pe3ysbTar;

B XO7ie 00CYKI€HHS 3a]1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKAAEMOM TEMBI,
nmpoOJieMbl, pelaeMoil 3aJaud, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha IOHMCK
peIIeHHsI, COTIOCTABIATh CBOM CYKICHHS C CYXKICHUSMH IPYTUX Y4aCTHHKOB
auanora, OOHapyXMBaTh Pa3U4ne U CXOJCTBO MO3UIUI, B KOPPEKTHOU (popme
(opMynHpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

NpENCTaBIATh  pPEe3yibTaThl  pEUIeHWs  3aJayd,  JKCIEpUMEHTa,
MCCIIEIOBaHMs, MPOEKTa, CAMOCTOSTEIbHO BBIOMpaATh (OopMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPe3eHTAlUuU U 0COOEHHOCTEN ayTUTOPUH.

PerynsiTuBHbIE YHMBepCcaJbHbIe YueOHbIe 1eliCTBHUA

Camoopranuzamnus:

COCTaBJIATh IUIaH, AJITOPUTM PEILLIEHUS 3aJaul, BBIOUpaATh COCO0 pelIeHus
C Y4Y€TOM HMEIOLIUXCS pPEeCcypcoB M  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATh BAPHUAHTHI PEHIEHUH € YYETOM HOBOM
nH(popmanuu.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJICKT:

BJa/leTh HAaBBIKAMU IIO3HABATEIBHOM pediekcun Kak OCO3HaHUs
COBEpILIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, WX PE3YJIbTaTOB,
BJAJ€Th CHOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTpPOJIS MpoIlecca W pe3yibTaTa
pelIeHns: MaTeMaTUYeCKOM 3aauH;

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

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW M YCIOBUSM, OOBSICHATH
OPUYMHBl  JTOCTMOKEHUS WM HEIOCTH)KEHHUS Ppe3yJbTaTOB JEATEIbHOCTH,
HaXOAMUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJIbHOCTD:

NOHMUMaTh W UCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
UHAMBUIYAbHOM paboThl MpU peuieHUuH Y4eOHbIX 3a/ay, MPUHUMAThH Lelb
COBMECTHOM NIeATEIbHOCTH, MJIAHUPOBATh OPraHU3alMI0O COBMECTHON paboThI,
pacnpenenaTb BUIbl padoT, JOroBapuBaThes, 00CyKIaTh MPOILIECC U pe3yibTar
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYykaeHUs1, 0OMEH MHEHHIA,
«MO3TOBBIE WITYPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPIMHHUPOBATh CBOM JEHCTBHS C APYTMMH YJ€HAMU KOMAaHIbI, OLIEHUBATh



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

IHPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiaacce oOyyaromUiics MOMYYUT CIEAYIOLIUE
IIPEeIMETHBIE PE3YJIbTATHI MO OTJCIBHBIM TEMaM padoueil MporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHAIN3ay:

Yuciaa v BBIYUCTICHUSA:

CBOOOJTHO OTICPUPOBATH MOHATHUSIMH: PAIIMOHAILHOE YUCIIO0, OECKOHEUHAs
nepuoaudeckas JpoOb, MPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOXECTBa
paLMOHAJIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOAYJIb JEUCTBUTEIILHOIO YUCIIA;

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

MPUMEHATh  MPUOMMKEHHBIE  BBIYMCIICHUS, TMpaBWia  OKPYIJICHUS,
MPUKUJIKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUN;

CBOOOJTHO OMEpUPOBATh IMOHSATHUEM: CTENEeHb C IIEJbIM IOKa3aTeseM,
UCIIOJIb30BaTh MOJXOJANTYI0 (OopMy 3amucu JEUCTBUTENBbHBIX YHCEN IS
pelICHUs MPAKTUYECKUX 3a]1a4 Y MPEICTABICHUS JaHHbBIX;

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 OTMIEPUPOBATH MOHATUSAMH: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTE€HC
YHCIJIOBOT'O apryMEHTA;

ONEPUPOBATH TOHATUAMHU: APKCHUHYC, AapKKOCHMHYC M apKTaHICHC
YUCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPAaBEHCTBA:

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

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

CBOOOJTHO OMEPUPOBATH MOHATHUSMU: MHOTOWICH OT OJHOW TEPEeMEHHOM,
MHOTOWIEH C LEJIbIMU KO3()PUIMEHTaMH, KOPHM MHOTOWJIEHA, MPUMEHSThH



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

CBOOOJHO OMNEpPUPOBaTh TMOHATUSAMHU: CUCTEMa JUHEHHBIX YypaBHEHHIH,
MAaTpULA, ONPENEIUTENb MATPUIBl 2 X 2 W €ro IeOMETPUYECKUH CMBICIH,
UCIIOJIb30BaTh CBOMCTBA OMpENENUTENs 2 X 2 JJisi BBIYMCICHUS €r0 3HA4YCHHS,
OPUMEHSTh ONPEACIUTENN MJisi PEIICHUsS CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIETTUPOBATh peajbHbIE CHUTyalldd C TIOMOIIbIO CHCTEMbI JIMHEHHBIX
YpaBHEHU, HCCIEAOBATh IOCTPOEHHBIE MOJEIH C TIOMOIIbIO MATpHIl U
oTpeaenuTeNiel, HHTEPIPETUPOBATH OMyUYEHHBINH Pe3yIbTaT;

UCIIOJb30BaTh CBOICTBA JAECUCTBMIM C KOpPHSAMHU [UIsl IpeoOpa3oBaHUs
BBIPKECHUM;

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
morapuMuUecKue ypaBHEHHUS, HAaxXOAUTh WX pEHICHHS C TOMOIIBIO
PaBHOCHUJIBHBIX TIEPEX0JI0B UM OCYIIECTBIISIS MPOBEPKY KOPHEIA;

IPUMEHATD OCHOBHBIE  TPUTOHOMETPHUUECKUE dopMynel s
npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUMH;

CBOOOMHO OMNEpUPOBATh TOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE,
NPUMEHSTh HEOOXOoAuMble (QOPMYIBl I PEHICHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHI;,

MOJICIMPOBaTh pEajibHbIE CHUTyallUM Ha S3bIKe€ aireOpbl, COCTaBIATh
BBIPQXXCHUS, YpPaBHEHHs, HEPAaBEHCTBAa [0 YCJOBHIO 3aJlauM, MCCIEI0BaTh
MOCTPOCHHBIE MOJIENIM C HCTIOIh30BAaHUEM alllapara ajareopsl.

DOyHKuMU ¥ rpapukm:

CBOOOZIHO ONEpUpOBaTh MOHATHAMM: (QYHKIUS, CHOCOOBI 3aJaHuUs
dbyHKIIMK, B3aUMHO OOpaTHbIe (QYHKIIMU, KOMIMO3UIUS (PYHKIUH, Trpaduk
(GYHKIIMY, BBITIOJIHATD JIEMEHTapHbBIC TpeoOpa3zoBaHus rpa@uKoB HyHKIIHIA;

CBOOOHO ONEPHPOBATH MOHATUSIMHU: 00IACTh OMPEACIICHUS U MHOXECTBO
3HaYeHUH QPYHKIMH, HYJTH QYHKINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOZHO OINEpPUPOBATh MOHATUAMU: UYETHBIE W HEYETHBIE (DYHKLIMH,
nepuoAnYecKre PyHKIIMU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI
1 MUHHUMYMBI (QyHKIIMH, HAauOoOJbIlIee ¥ HaMMEHbIee 3HAYCHHE (PYHKINU Ha
IPOMEKYTKE;

cBOOOHO ONEpUPOBATH MOHATUSAMU: CTETIEHHAs! PYHKIHS C HATypaJIbHBIM
U LIETIBIM TIOKa3aTesieM, rpaduK CTeneHHOW (QYHKIMHU C HaTypajJbHBIM U LEIbIM



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

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

CBOOOJHO OTEPHPOBATh MOHATUSAMU: TOKa3aTelbHas U Jorapudmuyeckas
(GYHKIIMH, UX CBOMCTBA U Tpa(HKH, UCIOJIB30BAaTh UX TpadUKU AN pELICHUS
YpPaBHECHUH;

CcBOOOJHO OMEpPUPOBATH MOHATHSIMH: TPUTOHOMETPUYECKAs OKPYKHOCTD,
OTpe/ieNIeHuEe TPUTOHOMETPUUECKHUX (PYHKIUI YMCIOBOTO apryMEHTa;

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

Havyana maTeMaTH4eCKOro aHaJmu3a:

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: apuPMeTUUECKas U TeOMETpUIeCcKas
nporpeccusi, 0eCKOHEUHO YObIBaroOIIasi FeOMETpUUEcKasi IpPOTrPeCcCHsl, TUHEHHBIN
M OKCIIOHEHIMAIBHBI POCT, (opMyna CIOXHBIX TPOIEHTOB, WMEThb
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, IOHUMATh OCHOBBI 3apOKICHHUS MaTeMaTH4eCKOro
aHaIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOZIHO ONEpUPOBATh MOHATUAMH: HENpPepbIBHbIE (QYHKIUH, TOUYKH
paspsbiBa rpaduka GyHKINUN, aCUMIITOTHI Tpaduka QyHKINH;

CBOOOJHO OMEpPUPOBATH MOHATHEM: (DYHKIIMS, HENPEPbIBHAS Ha OTPE3KE,
PUMEHSITH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 3a71a4;

CBOOOJHO OMNEpUpPOBaTh MOHATHAMH: IEepBas M BTOpas MPOU3BOIHbBIC
dbyHKIIMU, KacaTtenbHas K rpaduKy QyHKIHHY,

BBIUMCIIATh  MPOU3BOAHBIE CYMMbI, TMPOU3BEACHMS, YacCTHOTO U
KOMITO3UIIMU IBYX (PYHKIMH, 3HATh MPOU3BOJHBIC SJIEMEHTAPHBIX (QYHKIIUN;

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

MHoxecTBa M JIOTUKA:

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



UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapaTr sl ONHMCaHUs
pEaJIbHBIX MPOILIECCOB M SIBJICHUM, MpPU pEHICHUH 3ajad U3 JPYrHX Y4eOHBIX
MIPEAMETOB;

CcBOOOJHO OMEpUPOBATH MOHATHSAMH: ONpeEAeNieHUuE, TeopeMa, ypaBHeHHE-
CIIEICTBUE,  CBOMCTBO  MaTeMaTHYE€CKOro  OOBEKTa,  JIOKA3aTEIbCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U HEPABEHCTBA.

K xonmy obOydenuss B 11 kjacce oOydarOmMUICS TMOIYYUT CIICTYIOITHE
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 LIEJIBIX YHUCEI, UCIIOIb30BAaTh NPU3HAKU JEITMMOCTH
nenbix umcen, HOJ m HOK HarypanbHbIX uMcen il pelIeHUs 3a1ad,
OPUMEHATH aANroput™ EBKINIA;

CBOOOZIHO ONEpUPOBATh IOHATHEM OCTaTKa IO MOAYJI0, 3alKChIBAaTh
HATypaJbHBIE YMCIIA B PA3JIMYHBIX ITIO3UIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJHO OINEpPUPOBATh MOHATUSMU: KOMIUIEKCHOE YHUCIO U MHOXXECTBO
KOMILJIEKCHBIX YHCEJl, PEJICTABIIATh KOMIUIEKCHBIE YUCIIA B aJlreOpanyecKkor u
TPUTOHOMETPUUYECKON (PopMe, BBHIOJIHATh apU(PMETUYECKUE ONepalii ¢ HUMU
1 U300pakaTh Ha KOOPJAMHATHON MJIIOCKOCTH.

YpaBHeHMs 1 HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSMH: UPPAIIMOHAIIbHBIE, OKA3aTEIbHbIE U
Jorapu(MHUUYECKHEe HEPABEHCTBA, HAXOAMTb UX PEIICHHUS C [OMOIIbIO
PAaBHOCWIIBHBIX IIEPEXO/IOB;

OCYIIECTBIISAITh OTOOpP KOpHEH TMpH pEIIeHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OIEpPUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HeoO0XoAuMble (OpMyJbl s pEHIeHHs OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOOHO OMEpPUPOBATH MOHATUSIMH: CUCTEMa U COBOKYITHOCTh YPaBHEHU I
U HEPABEHCTB, PABHOCHWJIBHBIE CHUCTEMBI M CHUCTEMbI-CIEACTBUS, HAXOIUTh
pEelIeHUs] CHCTEMbl M COBOKYITHOCTEH palMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX YPABHEHHUI U HEPABEHCTB;

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

OPUMEHSTH IparuecKrue METOIbI AJIsl PEIICHHs] YPAaBHEHUI U HEPABEHCTB,
a TAKKe 3a7a4 C mapameTpamu;



MOJIEIUPOBAaTh pEalbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHUSI, YpaBHEHHUS, HEPABEHCTBA M HX CHUCTEMbI MO YCIOBHUIO 3aJayH,
MCCIIEIOBaTh MOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM aImapara ajireOpsl,
MHTEPIPETUPOBATH NOJYYECHHBIN PE3YIIbTAT.

DOyHKUUM U Tpaduku:

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

CTPOUTh TeOMETpHuUecKne oOpa3bl ypaBHEHHWH H HEPaBEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOZIHO OIEpPUPOBaTh MOHATHAMHU: TIpa@UKd TPUTOHOMETPUUECKHUX
byHKIMI;

MPUMEHATh (PYHKUMU U1 MOJIECIMPOBAHUA M HCCIEAOBAHMS PEATbHBIX
MIPOLIECCOB.

Hauvana mareMaTH4ecKOro aHajau3a:

UCIIOJIb30BaTh ~ MPOW3BOJAHYIO Il HCCleAoBaHMS  (QYHKIUM  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
ONpeaeneHus] CKOPOCTH M YCKOPEHHs Mpolecca, 3aJaHHOro (GpopMylioN uiu
rpagukom;

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

HaxoJIUTh IUIOIIAM IUIOCKUX (uUuryp u OOBEMBI TEl C MOMOIIbIO
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. PaninonanbsHble ypaBHEHHS 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. [lokazarenbHble 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
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne ara upposBbIe
wn Tema ypoka Beero Kontpoabnbie IIpakTuyeckue fa[3yqennﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThI padoThI pecypenI
1 MHOXeCTBO, OTepaIuy Hajl 1
MHO>KECTBAMH M MX CBOHCTBA
2 Huarpammel Diinepa-Benna 1
[IpuMeHeHne TeopeTHKO-
3 MHOXECTBEHHOTO arapara JJjisi PEIICHHs 1
3a71a4
PanmonansHbie yncna. OOBIKHOBEHHBIC U
4 JeCSITUUHBIE TPOOH, IPOLIEHTHI, 1
OecKOHEeYHbIE IEPUOANYECKUE APOOH
Parmmonansueie ynciaa. OOBIKHOBEHHBIE U
5 JeCATUYHbIE ApOOU, POLIEHTHI, 1
OecKOHEeYHbIE IEPUOANYECKUE APOOH
5 [Ipumenenue apobeii u NPOLEHTOB IS 1
penieHust MPUKJIATHBIX 3a7a9
7 [Ipumenenue apobeii 1 IPOIEHTOB IS 1
pelIeHUs IPUKIAIHBIX 3a71a4
8 JlelficTBUTENIbHBIEC YKCIIa. PalinoHaabHEIE 1
Y UppaloHaIbHbIe Ynca
9 Apudmerrueckue ornepaum ¢ 1




l[GfICTBHTCJIBHBIMPI qucjiaMu

Moaynb 1€MCTBUTENBHOTO YUCTIA U €r0

10 .
CBOICTBa
[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
11 OKPYIJICHMS, IPUKUKA U OLICHKA
pe3yJibTaTa BhIYUCICHUN
OCHOBHBIE METO/bI PELLIEHUS LENbIX U
12 JNPOOHO-PaLMOHAJIbHBIX YPAaBHEHUHN U
HEPABEHCTB
OcCHOBHBIE METOBI PEILEHUS LENIbIX U
13 TpOOHO-pAllMOHATBHBIX YPABHEHUH U
HEPABEHCTB
OcCHOBHBIE METOBI PEILEHUS LENIbIX U
14 JIpoOHO-PaLlMOHATIBHBIX YPABHEHUH U
HEPABEHCTB
MHOrowieHsl OT OAHON NEPEMEHHOM.
15 JleneHne MHOrO4wIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy
16 MHorouseHs! ¢ HeIbIMH
koa¢pdunuentamu. Teopema Buera
17 Pemrenne cucreM TUHEHHBIX YpaBHEHUN
18 Pemrenne cucreM TMHENHBIX YpaBHEHUN
Martpuua cCucTeMbl JIMHEUHBIX
19 ypaBHeHUH. Onpeenurenb MaTpUIbI

2x2, ero reoMeTpu4eCKUil CMBICII U
CBOMCTBA; BBIYUCIICHUE €70 3HAYEHUS




20

Ornpenenurens MaTPUII 2X2, €r0
F€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

21

22

23

[IpumeneHue onpenenuTens s
pelICHUs CUCTCMbI JIMHENHBIX
YpaBHEHUU

Pemienue npukinagHbIX 3a1a4 c
IIOMOILBIO CUCTEMBI JTMHEHHBIX
ypaBHEHUH

Pemenne npukiiagHeIx 3a1a4 C

[IOMOILBIO CUCTEMBI TMHEHHBIX
ypaBHEHUH

24

KonTponbHas padora: "PannonanbHble
ypaBHEHHUS U HepaBeHCTBA. CrucTeMbl
JIMHENHBIX YpaBHEHHUN"

25

26

27

OyHKIMA, CTIOCOOBI 3aaHus (DYHKITHH.
B3aumHo oOpaTHbIe QYHKITHH.
Komnozunus ¢pyHkimit

I'padux pyHKIMHU. DIeMEeHTapHbIe
npeoOpa3oBaHus rpapuKoB GyHKIMN
OO6macTh onpeesieHust © MHOXKECTBO
3HayeHui pyHkuuu. Hymn QyHkmm.
ITpomexyTKH 3HaK MOCTOSIHCTBA

28

YéErHble U HEYETHBIE PYHKIIUHU.
[lepuoanueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (pYHKIIMH




MaxkcuMyMbl 1 MUHUMYMBI ()yHKITHH.

29 HauGonbiiee u HanMeHbIIee 3HAYCHUE
(GyHKIHU Ha TPOMEXKYTKE

30 Jluneiinas, kBaapaTuyHas U JpoOHO-
TUHEWHas QYHKIUH

31 DneMeHTapHOe UCCIIEJOBaHKE U
ocTpoeHue rpadukoB STUX QyHKIUH

32 DneMeHTapHOE UCCIIEIOBAHUE U
MoCTpOeHHE TPadUKOB ITHUX QYHKIUN

33 Crenens ¢ 1eTbIM MOKazaTeneM. bunom
Herorona

34 Crenens ¢ 1eTbIM MOKazaTeneM. bunom
Hprorona
CrenenHast QyHKIUS C HAaTypaJIbHBIM U

35 LeIBIM MOKa3areneM. E€ cBoiicTBa 1
rpaduk

36 KonTponbnas padora: "Crenennas
¢ynkus. E€ cBoiictBa u rpaguk”

37 Apudmernueckuit KopeHb HaTYpaIbHON
CTETIEHU U €r0 CBOWCTBA

38 ApudmeTnueckuii KOpeHb HaTypaibHOU
CTEIIEHU U €ro CBOMCTBA

39 IIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHI,
COJIep KaIlNX CTENEeHH U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,

COACPpIKAINX CTCIICHU U KOPHU




41

42

43

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHM,
COJIEPIKALLMX CTETIEHU U KOPHU

WppaunoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pELICHUS
UppalMOHATIbHBIX YpaBHEHUI

WppatnmonanbHble ypaBHEHHUS.

OcHOBHBIE METOBI PELICHUS
UppalMOHATIBHBIX YpaBHEHUI

44

HppauunoHanbHble ypaBHEHHUS.
OcCHOBHBIE METO/BI PELLICHUS
UPPaLMOHAIBHBIX YPaBHEHUI

45

46

47

PaBHOCHIIBHBIE IEPEXO/BI B PELLICHUN
HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
UPPaLMOHAIBHBIX YpaBHEHUI
PaBHOCHIIbHBIE TIEpEXObI B PELICHUH
UPPaLMOHAIIBHBIX YpaBHEHUI

48

49

50

PaBHOCHIIBHBIE IEPEXOBI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

CBoiicTBa U rpaduk KOpHS n-0if cTeneHn
Kak (pyHKIIMM 0OpaTHOM CTETEeHH ¢
HaTYpaJIbHBIM ITOKa3aTelIeM

CBoiicTBa u rpaduk KOpHS N-0if cTeneHn
Kak (pyHKIIMM 0OpaTHOM CTETEeHH ¢
HaTypaJbHBIM ITOKa3aTeleM

51

Kontponbnas padota: "CsoiicTBa u




rpaduK KOpHS N-Oi CTETICHH.
WppanmonansHble ypaBHeHU"

CreneHs ¢ palOHAJIbHBIM IIOKAa3aTCJIEM

52 .
U €€ CBOMCTBA

53 Crenens ¢ pallMOHATBHBIM ITOKa3aTeIeM
1 €€ CBOMCTBA

54 Crenens ¢ palldOHATBHBIM ITOKa3aTeIeM
" €€ CBOMCTBA

55 IToka3zarenbHast GyHKIMS, €€ CBOICTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIANA 115
pellIeHns] ypaBHEHUI

57 Wcnons3oBanue rpadpuka GyHKIUU A5
peuieHusl ypaBHEHU N
IlokazarenbHble ypaBHEHUA. OCHOBHBIE

58 METO/]Ibl PELICHNUS [T0KA3aTEIbHBIX
YpaBHEHUU
IlokazarenbHble ypaBHEHUSA. OCHOBHBIE

59 METO/]Ibl PELICHNUS [T0KA3aTEIbHBIX
ypaBHEHUH
[TokazarenbHble ypaBHEeHUS. OCHOBHbIE

60 METO/TbI PEIICHUS TTOKa3aTeTbHBIX
ypaBHEHUH

61 KonTponbnas pabora: "[lokazarenbHast
¢yukus. [lokasaTenbHble ypaBHeHUS"

62 Jlorapudm uucna. CoiicTa Jorapugpma




63 Jlorapudm uucna. CoiicTBa jorapugpma 1

64 Jlorapudwm yucna. CoiicTsa jorapudpma 1

65 JlecATUYHBIE U HATypaJIbHBIE JTOTapH (MBI 1

66 JlecsaTHYHBIC U HATYpaJIbHBIC JTOTapU(PMBbI 1

67 [IpeoOpazoBaHue BEIpaXKEHUH, 1
CoZIep KaIIHX JIOTapu(pMbI

68 IIpeoOpa3oBaHue BbIPAKEHUIH, 1
COZIepIKAIHX JIOTapU(MBI

69 IIpeoOpa3oBaHue BbIpAKEHUIH, 1
COJIepKaLIHX JIOrapU(MBI

70 Jlorapudpmuueckas pyHKuus, eé 1
CBOWCTBA U TpaduK

71 Jlorapupmuueckas pyHkius, eé 1
CBOMCTBa U rpaduK

7 Hcnonb3oBanue rpaduka GyHKIMU 115 1
peleHus ypaBHEHUH

73 Hcnons3zoBanue rpaipm(a byHKIMYU 175 1
peleH s ypaBHEHHI
Jlorapudmmuueckue ypaBHEHUS.

74 OcCHOBHBIE METO/BI PELICHUS 1
Jorapu(PMUIECKUX YpaBHEHUM
Jlorapudmmuueckue ypaBHEHUS.

75 OCHOBHBIE METOABI PELLIEHUS 1
Jorapu(pMHUUECKUX YpaBHEHUN

76 Jlorapudmuueckre ypaBHEHUS. 1

OcHoBHBIC MCTOJbI PCHICHUS




Jorapu(pMHUUECKUX YpaBHEHUN

PaBHOCHIIBHEIC NEPEXO0abl B pCHICHUN

" JOrapu(pMHUUECKUX YPaBHECHUN

78 PaBHOCHIIBHBIC IEPEXO/IbI B PELICHUH
norapuMUYECKUX ypaBHEHUI
Konrponsnas padora:

79 "Jlorapudmuyeckast QyHKITUS.
Jlorapudmudeckune ypaBHeHUS"

80 Cunyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMEHTa

81 CuHyC, KOCHHYC, TAHI'€HC M KOTaHTCHC
YHCJIOBOTO apryMEHTa

g2 ApKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa
TpuroHomeTpuueckas OKpy)HOCTb,

84 OIpeIeTICHNUE TPUTOHOMETPUIECKUX
(YHKIHMIA YMCIIOBOTO apryMeHTa
TpuronomeTprueckas OKpy)HOCTb,

85 orpeiesieHue TPUTOHOMETPUIECCKIX
(GyHKIUI YMCIOBOTO apryMeHTa

36 OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIibI

87 OCHOBHBIE TPUTOHOMETPUYECKHUE

(bopmyIb




OCHOBHBIE TPUTOHOMETPUYECKHE

88
bopmyIbl

89 OCHOBHbBIE TPUTOHOMETPUYECKHE
hopmyIbI

90 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX
BBIPAKECHU I

01 [IpeoOpa3oBanne TPUTOHOMETPHUECKUX
BBIPA)KCHUI

92 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAYKCHU I

03 [IpeoOpa3oBanne TPUTOHOMETPHUECKUX
BBIPAYKCHU I

94 Pemenue TpuroHoMeTpuuecKux
YpaBHEHUU

95 Pemenne TpuroHoMeTpu4ecKux
ypaBHEHUH

96 Pemenue TpuroHoMeTpruuecKux
ypaBHEHUH

97 Pemenue TpuroHoMeTpruuecKux
YpaBHEHUI

08 Pemenne TpuroHoMeTpuuecKux
ypaBHEHUH

99 Pemenne TpuroHoMeTpruuecKux
ypaBHEHUH

100 Pemenue TpuroHoMeTpuuecKux

YpaBHEHUU




Konrponsnas pabora:

101 "TpPUrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHE ypaBHEHUA"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

102 nocsenoBarenbHOCTeH. MeTos
MaTeMaTUYECKON MHIYKIIUU
MOHOTOHHBIE U OTPAaHUYEHHBIE

103 MocJeI0BaTeIbHOCTH. MicTopus aHamu3a
0ECKOHEYHO MaJbIX

104 Apudmernaeckas mporpeccus

105 I'eomeTpuueckas nmporpeccust

106 beckoneuno yObIBaroras
reoMeTpHuUecKas mporpeccus

107 CyMMa GeckoHEeYHO YOBIBaromen
r€OMETPUYECKON ITPOTPECCUH

108 JIMHENHBIN U DKCIIOHEHIMAIIBHBIA POCT.
Hucno e. DopMyrna CI0KHBIX MPOLEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIA POCT.
Yucno e. Dopmyrna CI0KHBIX IPOLEHTOB
Hcnons3oBanne nporpeccun 1uist

110 pELIEeHHS pealIbHBIX 3a7]a4 TPUKJIIATHOTO
Xapakrepa

111 Konrponsnas pabora:
"[TocnenoBarenbHOCTH U TIporpeccun’

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB




byHKIII
CaoiicTBa yHKIIUN HETIPEPHIBHBIX Ha

114
OTpe3Ke

115 CpoiicTBa (hyHKIMH HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTo MHTEPBAJIOB JUIsl PEIICHUS
HEPABEHCTB

117 Metos HHTEpPBAJIOB JUIsl pELLICHUS
HEpPaBEHCTB

118 MeTo 1 MHTEPBAJIOB JUIsl pELICHUS
HEPaBEHCTB

119 IIpuMeHeHMe CBOWCTB HEMPEPBIBHBIX
GyHKIUH 1715 petieHus 3a1a4

120 IIpuMmeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKUIMN 1715 pelieHus 3a1a4

121 [lepBas u BTOpasi Npou3BOAHbBIE PYHKIINU

122 Onpez[eneHHve, TEOMETPUUYECKUN CMBICT
IIPOU3BOTHOM

123 OnpeneneHHf, (bU3UYECKUN CMBICI
IIPOU3BOTHOM

124 VYpaBHeHHEe KacaTelbHOU K rpaduKy
byHKIIIT

195 VYpaBHeHHEe KacaTeTbHOU K TpauKy
GbyHKITII

126 [Tpon3BoHBIC DIIEMEHTAPHBIX (QYHKIINH

127 [Tpon3BoiHBIE NIEMEHTAPHBIX (QYHKIUH




[IpousBoHast CyMMBl, IPOU3BENCHMS,

128 y 1
YaCTHOTO ¥ KOMITO3HUIIUU ()yHKITUI

129 [Ipou3BoHAS CyMMBI, IPOU3BEICHHS, 1
YaCTHOTO ¥ KOMIIO3UIIUU (DYHKITHI

130 [TpousBoiHAs CyMMBI, IPOU3BEACHHS, 1
YaCTHOTO ¥ KOMIIO3UIINU (DYHKITHI

131 Kontposnbnas pabora: "[IponsBognas” 1 1

132 [ToBTOpeHuE, 0000IIEHNE, 1
cucrtemaTusanus 3Hanuil: "YpaBHenus"

133 [ToBTOpenHme, 06001IEHNE, 1
cucteMaTtu3aius 3Hanuii: "OyHxun"

134 Hroroast koHTposIbHAs paboTa

135 HToroBast KOHTpoJIbHASA paboTa 1 1

136 [ToBTOpeHwue, 0606HI€HI:I€, 1
CUCTeMAaTH3aIHsl 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME




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
[IpuMeHeHne MpOU3BOIHON 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

Haxoxnenune HanOopIIero u
HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOM
(byHKIMU HAa OTpE3Ke

Haxoxnenune HanOoIbIIero 1
HaMMEHBIIETO 3HAUYCHUSI HEITPEPBIBHOM
(GYHKIIMH Ha OTpE3Ke

Haxoxnenne HanOompIIero u

HAUMEHBIIIETO 3HAUYCHUS HEPEPHIBHOM
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




nporecca, 3aJaHHoro Gopmysoi nim
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
[TepBoOOpa3HbIe NIEMEHTAPHBIX

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 TUIOINAACH TUIOCKUX (BUTYP

[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 YPaBHEHUU C TIOMOIIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemienne TpuroHOMeTpU4YECKNUX
HEPaBEHCTB

45 Pemienne TpuroHOMeTpU4YECKUX
HEPABEHCTB

46 Pemenune TpuroHoMeTpuuecKux
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 MeTobI peneHus
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 METO bl peIICHUS
JOTapu(PMHUUECKUX HEPABEHCTB
I'paduueckue MeToBI pemeHus
JOTapu(PMHUUECKUX HEPABEHCTB

68

69

70

71

I'paduueckue meToabl pemeHust
MIOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHUI

['padmyeckue METOABI peLICHH
MIOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHUI

['padmyeckue METOABI peLICHH
MOKAa3aTeNbHBIX U JOrapu(PMUUECKUX
HEPaBEHCTB

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

72

KonTponbHnas padora:
"UppanmoHanbHble, OKa3aTelbHbIE U
norapudmuueckue HepaBeHcTBa"

73

74

KommiekcHbie uncia. Anredpandeckast
U TpUrOHOMeTpUYeckasi GopMbl 3aUCH
KOMILIEKCHOTO YHCITa

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




KOMIIJICKCHOI'O 4HCJia

ApudmeTnueckue 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 Harypanbnsle u nensle yncia

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 YHCEeII: 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

OCHOBHBIE METO/IbI PELLIEHUS 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 3aJa4 1 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
NOKa3aTeIbHbIX U JIOTapu(HMUIECKUX




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, 06001IEHNE,
cucTeMaTH3anus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHHN"

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

125

[ToBTOpenwue, 0600MIEHNE,
CUCTEMAaTH3aIis 3HAHWI:
"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, o6odIIEHKE,
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

* MaTemartuka: anrebpa 1 Hauajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa 1 Havasia MaTeMaTHYeCcKoro anaiausa (B 2 yactsax), 10 kimacc/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Yactb 2: MopakoBuu A.I'. u npyrue; noju
penakiueit Mopakosuua A.I'., O0111€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«10Ll MHEMO3HNHA»

* Maremaruka: anrebpa U Hauajla MaTeMaTHYECKOr0 aHaIu3a, FeOMETPHSL.
Anre0pa u Hauajla MaTeMaTUYeCKOro aHaiausa (B 2 yactsax), 11 kmacce/ Yacts 1:
Mopakosuu A.I"., CemenoB I1.B.; Yactb 2: MopakoBuu A.I'. u npyrue; noju
penakmueit Mopakosuya A.I'., O01IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«1O1] MHEMO3HHA»

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

MatemTuka (yriayOsiaeHHbIH ypoBeHb).Peanusamus tpebosanuit @I'OC
cpenHero oopazoBanus: Meroa.mocodue st yuurens/JI.O.Pocnoga,
E.E.AnekceeBa, E.B.byuko;non pea.JI.O.Pocnosoii- M.:®I'BHY "Uucturyt
cTpareruu pa3Butus oopazosanus”, 2023

* AnreOpa 1 HavaJla MaTeMaTUYECKOro aHaan3a (0a30BbIi U yri1yOJIeHHbBIN

ypoBHH): 10 knacc: meroguueckoe nocooue amust yuurens/ A.I'. Mopakosud,



I1. B.Cemenos, M.C. Akup. M.: Muemo3nna,2020
* Anre0Opa 1 Havaja MaTeMaTHYeCKOro aHanu3a (0a30BbIi U yTiIyOJIeHHBIH

ypoBHHU): 11 knacc: merogudeckoe nocooue nis yuurens/ A.I'. Mopakosud,

I1. B.Cemenosn, M.C. Sxup. M.: Muemo3una,2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

uchi.ru

http://www.school-collection.edu.ru

https://sochisirius.ru

http://www.school.edu.ru

http://www.fipi.ru/view

http://www.edu.ru/

http://www.ege.edu.ru/

OnOMMOTeKa UHTEPAKTUBHBIX MaTEPUATIOB

DneKTpOHHBIN 00pa3oBarenbHbIN pecypc «A caam EI'D. Cpennee obriee
oOpa3oBaHue. Y4eOHBII MOAYJb [0 PEHICHUIO TPYIHBIX 3aJJaHHM 10 ydeOHOMY
npeamety «Marematuka (yriyOneHHblid ypoeHnb)» 10- 11 kiace
DIIeKTPOHHBIN 00pa3zoBaTeNbHBIN pecypc «Jlomaminue 3ananus. CpegHee
ob1ee oopazoBanue. Anredpa» 10 -11 kimacc

Tpenaxep «Obnako 3Hanui» Maremaruka 10 kmacc



Tpenaxep «Ob6nako 3Hanui» Matemaruka 11 kiacc
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