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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpefaHero oOiero oOpa3oBaHws,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIBHYIO 0a3y IS
U3YyYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
qucuuIUiMH. B pamkax maHHoro ydeOHOro kypca oOydyaroliuecs OBJaJeBaloOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (OopMyIHpyeT CcBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY /JIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHOJIOTHUH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMA Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM JKHM3HH,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO HCIIONB30BaTh UX IS JajdbHEHWIIero oOpa3oBaHUSA U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajieHHe aOCTPaKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKLIMSIMH alreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PacCyKIaTh JEAYKTUBHO, HMCIOJIb30BATh
0000lIeHNE W KOHKpETU3aluioo, a0CTparupoBaHWE M aHAIOTHIO, (HOpPMUPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHE.

B xone u3ydenus ydebHOro Kypca «AnrebOpa ¥ Hayalla MaTeMaTHYECKOTO
aHanM3a» 00ydJaroIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MATEMATUYECKUX MOJEINIEN peallbHbIX CUTYaLHi,
WHTEPNIpETAllUd  TIOJYYCHHBIX  PEHICHWH, 3HAKOMSTCA C  [pUMEpamMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBIJAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSAMHU U UX aBTOpPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpBIM pealu3yeTcss Kak uepe3 Y4YeOHBbIM MmaTrepuaj, CHocOoOCTBYIOIIUN
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESATEIbHOCTH, TpeOyIomed MPOAOIKUTEIBHOW  KOHIEHTPAIlMM  BHUMAaHUS,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 3a TIOJYYEHHBIN PE3yIbTaT.

B ocHOBe MeToanKN 00y4UeHHs anredpe 1 HayajiaM MaTeMaTHIeCKOro aHaIn3a
JISKUT EATCTbHOCTHBIA MTPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIZICJICHBI  CIICAYIOIINE COJAEpKATEIbHO-METOau4YecKkne JimHun: «Yucna u
BbIancieHus», «OyHkuun u rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hagama
MaTeMaTHYeCKOro aHanm3a», «MHOXkecTBa © JloTMKa». Bce OCHOBHBIE
COZIEPKATEIIbHO-METOIMUECKUE JIMHUW W3YYalOTCSd Ha TPOTSHKEHUM JBYX JIET



oOydYeHHs Ha YPOBHE cpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTIOTHSS APYT
Jpyra ¥ MOCTENEHHO HACHIIAsiICh HOBBIMHM TEMAMHU U pazaenamu. /J[aHHbII yueOHbIN
KypC SBIISIETCS WHTETPaTHBHBIM, MOCKOJBbKY 0O0BequHsEeT B cebe colep:kaHue
HECKOJIbKUX MAaTeMaTUYEeCKUX AWCIUIUINH, TaKUX Kak anreOpa, TpUTOHOMETpHs,
MaTeMaTUYeCKU aHAIIU3, TEOPHSI MHOXKECTB, MaTeMaTH4ecKas Joruka u gpyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosiee MUPOKUM MAaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJeNIb peallbHOW CHUTYyallud, MPUMEHSATh 3HAHUS,
NOJy4YCHHbIE MPHU U3yYEHUH YYeOHOro Kypca, AJIS PEIICHUS CaMOCTOSTEILHO
cOpMyIMPOBAHHONW MaTeMAaTUYECKON 3a/a4M, a 3aTE€M HMHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpHO-MeTOIMYeCcKass JUHUS «UKcia W BBIYHCICHUS) 3aBEpIIacT
(opMHUpOBaHNE HABBIKOB MCMOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE OBbLIO
HA4aToO Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero oduiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palMoHAIbHBIX BBIUMCICHHUM, BKJIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IMUHBIX
dbopM 3amucu 4Ymcia, YMEHHUE JeNaTh MPUKHUIKY, BBIMOJHATH MPUOIKEHHBIC
BBIUMCJICHUSI, OLIEHUBATh YUCIIOBbIE BBIpAXKEHUs, paboTaTh C MaTEeMATUYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, IEJbIX,
paloOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleluu(UYecKue 3aJaud M ONEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LIEJBbIX 4YHCEN, O0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHW HA MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELIEHUsS Pa3iMyHbIX 33134
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATEMAaTUKHU KaK Hayku U €€ poJiH B
MOCTPOCHUU MOJIEJICH PEasbHOTO MHUpa, HIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKPETH3aIHS.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKECHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJIOM
paznene IlporpamMMmbl MpenycMOTPEHO peLIEHHE COOTBETCTBYIOIIMX 3afad. B
pesynbrate oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
paloOHaNIbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkaimx mnapameTpsl. llodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIEIOBaHUM (DYHKIUI C TOMOIIBIO MPOU3BOJIHOM, MPU PEUICHUH MPUKIATHBIX
3a7a4 ¥ 3a7a4 Ha HaXOXKJIEHUE HaWOOJBIINX M HAaWUMEHBIINX 3HAYCHUH (DYHKIIUH.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAeT B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMOJHATH  pacu€rtel 1o  (QopmyrnaMm, MpeoOpa3oBaHUS  PALMOHAIBHBIX,
UppaIlMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHUM, a TaKKe BBIPAXKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKK JCTYKTHUBHBIX PaCCyKICHUMH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. Anre0Opa npeniaraet 3GPpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJISIIHO JIGMOHCTPUPYET CBOM BO3MOXHOCTH KaK S3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHAA «DyHKIMM W TpaQuKA» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICJIE 337aET MOCIIE0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHoH,
MOKa3aTeJIbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPUUYECKUX (HYHKIIUIA, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU JJIsl pelIeHus 3a7a4 U3 APYIHX y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosiblllIOE BHUMaHUE
yaensercs (GOPpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIIMYMHAMU, HCCIENOBATh TMOJYyUYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, IO3BOJIAIOIINX BbIPAKAaTh 3aBUCUMOCTH MEX/1Y BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, TpadudecKkoi U clioBecHOW. Ero n3ydenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYILIECTBEHHO PACIIUPUTh KPYTI KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3aj]1ad,
JIOCTYITHBIX 00YyYaromuMcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKIMMA, OMPEAENATh HMX HauOONbIINE W HAUMEHBIITUE
3HAYEHUA, BBIYUCIATH IUIOMAAn (puryp u oObEMBI TEl, HAXOAUTH CKOPOCTU W
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENel pealbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YHCIIE COLUAIBHO-
HPKOHOMHYECKHMX, 33/]a4ax. 3HAKOMCTBO C OCHOBAaMM MaTE€MAaTHYECKOIO aHaIu3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIEHUS, (QOPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYYCHHBIX B XOJI¢ Pa3BUTHS MaTEMaTHKH KaK HAYKH, U 00 HX
aBTOpax.



CopeprkarenbHO-METOIMYECKast TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC TMPEJCTABICHUS TPOHU3BIBAIOT BECh KYPC IIIKOJIBHOW MaTeMaTHKA
U TIpe[yiaraloT Hambojiee YHUBEPCAIBHBIA SI3BIK, OOBEIMHSIONINA BCE pa3Ieibl
MaTeMaTHKd H €€ TPWIOKCHHH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [lodTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMaTHKH M WCIOJB30BaTh €ro /ISl BHIPAKECHUS CBOUX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEeMaTUKA KaK HayKd CIIeJyeT TpU3HAThH
CBOWCTBEHHYIO € CTPOTOCTh OOOCHOBaHHMIA U CJICIOBAaHUEC ONPEICIEHHBIM
mpaBuUjaM  TMOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  D3JIEMEHTaAMH
MaTEMaTHYECKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
0Oy4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HAa OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueObHOM Kypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICTHUPOBAHUS, KOTOPHIE NPU3BAHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOIIBIO afmapara airedpbl u
MaTEMaTUYeCKOr0 aHalin3a, WHTEPIpPETallMi TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3a]ad  oOydaroniuecss  pa3BUBAIOT
HAOJIIOMATeIbHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCe U3YyUEHUS BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH, IMPOIEHTHI,
OcecKkOHEUHbIEe TNepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelictBuTenpHble yucia. PanuoHanbHbIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTENBHBIMH  YHcClIaMH.  Moyib
JEWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [Ipubnmk€HHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUH.

Crenenpr C 1ensIM HokazareneMmM. buHom Heiotona. HMcnosib3oBaHue
noAXosIend (opMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJISI PEIICHUS MPAKTUUECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHble U HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 11e1bIMU KO3 PUIIUEHTAMU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIMNX CTCTICHU M KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(PpMUYECKUX YPaBHCHUH.
OcHoBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMEeTpUYECKUX YPaBHEHU M.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CucTeMbl JIMHEHHBIX
ypaBHeHU. OnpenenuTens MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONPENEIUTENs I PELICHUsS CHCTEMbI
JVHEWHBIX ypaBHEHMI. PelleHne NpUKIAagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOAENH € TOMOIIBIO MaTPHIL
Y OIIPENCIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIpriMeHeHHE ypaBHEHMII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amanus GyHKIUH. B3anMmHO oOpaTHble (QYHKUIHU.
Komno3zummss @yukuuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIe 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (DYHKITUU Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-JIMHEHHAas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHKUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHs n-0il CTENEHH KaK (yHKIUHA OOpAaTHOM CTETEHH
C HaTypaJIbHBIM ITOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCHMOCTM B pEaJbHBIX MpOLECCAaX M SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoOro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM HHIYKIUH. MOHOTOHHBIE M OTPaHUYEHHbBIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MaTEMaTHMUECKOTO aHaJIM3a Kak aHanu3a OEeCKOHEYHO
MalbIX.

Apudmerrueckas U1 reoMeTpruUecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IreOMEeTpUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHAIBHBINA PpOCT. Uncino e. @opMya CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccuy JUisl PELIEHUs pealbHbIX —3a1ad
IPUKJIAJHOIO XapakKTepa.



HempepsiBHBIE (QYHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHMS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMAaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BHIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (nanee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamMu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl pELICHUS I[OKa3aTeJIbHBIX W  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAIIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHUYECKHUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00J1acTed HAYKH U PEAIbHOM KU3HU, UHTEPIPETALIS
MOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuyeckue oOpa3bl ypaBHCHUH W
HEPaBEHCTB HAa KOOPJIMHATHOMN MIIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEHICHUM 33]ad W3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHre HanboapuIero 1 HAMMEHbIIEro 3HaYEHUI HEeMPEpbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumMeHeHne NpOU3BOJHON [JIsi HAXOXKJEHUS HAWIYUIIero penieHus B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIUH. [IpaBuia HaxoxaeHus: epBOOOPA3HbIX.

WuTerpan. ['eomeTprueckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
uHTerpana no gopmyne Hetotona-Jleionuna.

[TpumeHeHre HMHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemenuit auddepeHuuaibHbIX ypaBHEHUH. MaTtemaTuyeckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUAX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJCHUM, MPOLEIYP
IpaXIaHCKOro  oOmiectBa  (BBIOOpPBI, OMPOCBI U JIpyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIHUSIMHA ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCHUICKOr0 Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJIa B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PEUICHU, pacCy>KIeHUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

chOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MaTEeMaTUYeCKUe 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryispHas (uU3NYecKass aKTHBHOCTH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mpodeccnr U pean30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUSA

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHWN A pelieHus 3agad B o0JiacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH, TOHUMAaHNE MaTeMaTHIECKOM
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUISL pa3BUTHUS IMBUJIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJBTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOSKTHYIO
U UCCIIEIOBATEIIbCKYIO JIEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUsA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy MOHATHUSAMH, (PopMyIupoBaTh
OTpeieNICHUs MIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KiaccH(pUKaIuy,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX WU YTBEPXKICHHSIX, MpeajiaraTb KPUTESPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYMH;

JieJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BBIBOIBI;

BBIOMpATh CMOco0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXOSAIINN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBaTe/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00bEKTa, SIBJICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ILIEHNUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLlecca, a TaKkKe BBIABUTATD
MIPE/IMOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nndopmanueii:

BBISBJIATH JeUUIUTHI MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WUTIOCTPUPOBATH TpaUuECcKH;

OLIEHUBATh HaIEKHOCTD uH(bopManuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHpPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaTb MOSCHEHHS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOM CYXACHUA C CYXXICHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CamMOIPOBEPKH, CAMOKOHTPOJSI Tpoliecca U pe3yibTaTa pelIeHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M HCIOJb30BATh MPEUMYILECTBA KOMaHJAHOW W WHAWBUyaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJbTaT paboThl, 00001IaTh
MHEHMS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboTel (00CyXaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CICAYIOIINE
MPEIMETHBIE PE3yJIbTaThl M0 OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yucsa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBATh MOHATHUAMH: pPaAlMOHAIBHOE 4YHCII0, OCCKOHEUYHas
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
paLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JPpOOM W TPOLEHTHI JUIsl DPEIICHHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUW U PEATIbHOMN KU3HU;

MIPUMEHSITH MPUOTHKEHHBIC BEIYMCIICHUS, PABUIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJbTaTa BEIYNCICHUM;



cBOOOZHO OMEpUPOBATh MOHATHUEM: CTENEHb C MENbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBIL;

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

ONEpUpPOBaTh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATh MOHATUAMM: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OIEpPUPOBaTh MOHATHUSAMHU: MHOIOWIEH OT OJHOM MEPEMEHHOM,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y u teopemy Buera mis
penieHus 3a1ay;

CBOOOJIHO ONEpUpOBAaTh MOHATUSMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCICHHS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYallUH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpULl U OIpEACIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsl TNpeoOpa3oBaHMS
BBIPAKEHUN;

BBINOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNIEM;

UCII0JIb30BATh CBOMCTBa JgorapupmMoB TUISE npeoOpa3zoBaHus
Jgorapu(MUYECKUX BbIPAKECHUI;

cBOOOIHO ONEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapupMHuUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B WJIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHUE (POPMYIIbI I TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KoMOo3umus GyHKUIuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpapuKoB (PyHKIUI;

cBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPENEICHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHBIM U
HeIbIM TIOKa3zareneM, rpauk CTeneHHOW (YHKIHMH C HAaTypaJbHBIM M IIEJIbIM
nokasaresieM, rpaQuk KOpHsS N-Oi CTENEeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HAaTypaJbHBIM I10Ka3aTeJIeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IOCTPOCHHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIUIA YUCIOBOI'O apIyMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PElICHUH 3aJay U3 APYruX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO ONEPHUPOBATH MOHATHAMU: apuMeTHUecKas M TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAIBHBIN POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IPOTPECCUM JJIA PELIEHUs peajbHbIX 3aJad IPUKIAJHOTO
XapakrTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMHU: MTOCIEOBATEIbHOCTD, CIIOCOOBI 3aJaHUs
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (QYHKIUH, 3HATH MPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jisi ONMCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

CBOOOHO OIEpPHPOBATh MOHATUSMHU: OIpPEACICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIbHEIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oO0yuyenus B 11 kiacce oOydyaromuics TOJYyYUT CIEIYIOUTUE
npeIMeTHbIe Pe3ybTaThl MO OTAEIBHBIM TeMaM paboyeil mporpammbl yueOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsaa v BBIYUCTCHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBbHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YUCEJI, UCIIOJIb30BATh MPU3HAKU JEIMMOCTH LIEJbIX YHCEl,
HOJl m HOK nHarypasbHBIX 4ucen g pelmieHus 3a7ad, NPUMEHSTh alrOpUTM
EBknupa;

cBOOOIHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CcBOOOIHO OINEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIC YHCa B ajareOpandyeckoil u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKHE ONepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHUSIMHU: HUPPAIIMOHAIBHBIE, MOKA3aTeIIbHBIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIbHBIX TIEPEXOJIOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapupMUUYECKUX YPAaBHECHUN U HEPABEHCTB;

pemarb palrOHAaJIbHbIE, UppaloHalIbHBIE, MOKa3aTEJbHBIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coJiep Kalle MOAYJIU U NapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 33/1a4 C IapaMeTPaMH;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDAKECHHUS, YPAaBHEHMUS, HEPABEHCTBA U HMX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUN C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

CTPOUTH FEOMETPUYECKIE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIUU JJI1 MOJCIUPOBAHUS U WCCIEAOBaHUSA pPealbHBIX
MPOLIECCOB.

Havana maTteMaTH4ecKoOro aHajmsa:

WCITIOJIb30BATh MPOU3BOIHYIO VISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMU HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO IS HAXOXKJACHUS HAWJIY4IlEero pEUIeHUus B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IKOHOMHUUYECKUX, 3a7a4ax, AJisl ONpeAeIeHuUs
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOro GopMyIioi uiu rpadukoM;



cBOOOZHO OMEpUPOBATh TMOHATUSAMHU: MEPBOOOpa3Hasi, ONpeaeaEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nuddepeHnanbHbIX YpaBHEHUM;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
MHorounensl. PanimoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpapuku. CreneHHas QyHKINS C 2 |
LIEJIBIM IT0KA3aTeIeM
3 Apudmernueckuit KOpeHb N-0i CTENEHN. 15 |
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapupmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BeIpakeHUs U 2 1
ypaBHEHUS
7 ITocnenoBaTeabHOCTH U IIPOrPECCUH 10 1
HenpepriBabie pyukuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoarmpie  Mpaxrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
HccnenoBanne GyHKIHA ¢ TOMOIIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
KommiekcHbie yucna 10 1
HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 16 )
3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3YYeHH S o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| [[MHO>XeCTBO, Oniepaliy Ha/l |
MHO>KE€CTBAaMU U UX CBOMCTBA 04.09.2023
2 narpaMMebl Ditnepa-Benna 1
Huarp P 04.09.2023
[IpumeHeHne TeopeTUKo-
3 MHOKECTBEHHOTO arrapara Jijisl PeIIeHHs 1
P P 06.09.2023
3a7a4
PanmonansHbie yncia. OOBIKHOBEHHBIC U
4 JIECATUYHBIC TPOOH, IPOLICHTHI, 1
bodIL, TP 06.09.2023
OeCKOHEYHBIE IEPUOANYECKHUE TPOOH
Parmmonansueie unciaa. OOBIKHOBEHHBIC U
5 ECATHYHBIC IPOOH, TIPOIICHTHI, 1
8 APODH, TIPOT 11.09.2023
OECKOHEUYHBIC TIEPUOINYECKHUE JPOOH
6 [Ipumenenue qpoOeit U IPOIEHTOB TSt 1
pELIeHUs IPUKIaJIHbIX 3a71a4 11.09.2023
[Ipumenenne qpodei u MPOIEHTOB ISt
7 1
pelIeHUs IPUKIAJHbIX 3a1a4 13.09.2023
JleWicTBuTeNbHBIC UKclia. PalimonanbHbIe
8 1
Y MppalyoHalIbHbIE YnCIa 13.09.2023
9 Apudmerndeckue oneparuu ¢ |
JNEeUCTBUTEIILHBEIMHI YHCIIaMHU 18.09.2023




10

11

Monyib 1eMCTBUTEIIBHOTO YKCa U €ro
CBOMCTBaA
[TpuG>xE€HHBIC BEIYMCIICHUSI, TPABUJIA

OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yJbTaTa BRIYUCICHUN

18.09.2023

20.09.2023

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpOOHO-pallMOHATIBHBIX YPAaBHEHUH H
HEPABCHCTB

20.09.2023

13

14

15

16

OcHOBHBIE MCTOABI pCIICHHUA LCJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OcCHOBHBIE METOIbI PEILICHUS LENbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBEHCTB

MHorowieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy
MHOTOYIEHBI C HEIBIMHA
koadunmentamu. Teopema Buera

25.09.2023

25.09.2023

27.09.2023

27.09.2023

17

18

19

Pemenne cucreM TMHENHBIX YpaBHEHUI

Pemenue cucreM IMHENHBIX ypaBHEHUN

Matpuia cucTemsl JIMHEHHBIX
ypaBHeHUH. OnpeennuTenb MaTpHULIbI
2x2, ero reoMeTpUIECKUI CMBICII U
CBOICTBa; BBIYMCIICHUE €TI0 3HAYECHUS

02.10.2023

02.10.2023

04.10.2023




20

21

Onpenenuresib MaTPUILBI 2X2, €10
F€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[TpumeHneHue onpeaenuTeNs s
pellIeHUs] CUCTEMbI JINHEHHBIX ypaBHEHUN

04.10.2023

09.10.2023

22

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

09.10.2023

23

24

25

Pemenne npukiiagHpIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

KoHnTtpoisbHas padota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JMHEWHBIX ypaBHEHUN"

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
B3anmuo obpaTHble QyHKIUH.
Komnozumus GyHkimii

11.10.2023

11.10.2023

16.10.2023

26

27

28

29

I'paduk pynkumun. dnemeHrapHbie
npeoOpazoBanus rpadukoB QyHKIUN

OO6nacTb onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuum.
[TpomexyTKH 3HaK MMOCTOSTHCTBA

YérHble 1 HEUETHBIE (PYHKIIUU.
[lepuonnyeckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIUU

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKLINN Ha TPOMEKYTKE

16.10.2023

18.10.2023

18.10.2023

23.10.2023

30

Jlunelinas, kBagpaTudHas U JpOOHO-
nuHenHas QyHKIIN

23.10.2023




:‘)J'IeMeHTapHOG HCCICI0OBaHUEC U

31 MOCTPOCHHE TPAPHUKOB STHX (PYHKIUI 25.10.2023
0 DeMEeHTapHOE UCCIIEIOBAaHUE U

MOCTpoeHne TpaGuKOB ATUX PYHKITUN 25.10.2023
13 Crenens ¢ 1enbIM 1okaszareiaeM. bunom

Herotona 06.11.2023
34 Crernens ¢ 1enbIM MokaszareiaeM. bunom

Herotona 06.11.2023

CrenenHast GyHKIUS C HATYpaIbHBIM U
35 ?g;;i;HOKa&ﬂBHeM.EGCBOHCTBaH 08.11.2023
36 KonTtponpnas padora: "CreneHHas

¢ynkuus. E€ coiicTBa u rpadux" 08.11.2023
37 Apudmernueckuil KOpeHb HaTypaTbHON

CTETEeHH U €ro CBOMCTBA 13.11.2023
33 Apudmernueckuii KOpeHb HaTypaTbHON

CTEIEHU U €ro CBOMCTBA 13.11.2023
39 [IpeoGpa3oBaHMs YUCIOBBIX BbIpAXKEHUH,

COAEpKAIINX CTENIEHU U KOPHU 15.11.2023
40 [IpeoOpazoBaHusl YUCIOBBIX BBIPAKEHHIH,

COJIEpKAMNX CTETIEHH U KOPHU 15.11.2023
A1 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHI,

COZEPKAIIMX CTENIEHU U KOPHU 20.11.2023

UppanmonansHble ypaBHeHUss. OCHOBHbBIE
42 METO/IbI PELIECHUS UPPALMOHAIBHBIX 50.11.2023

ypaBHEHUU




43

44

45

WppaunonanbHbie ypaBHeHHs. OCHOBHBIE
MCTOJbI PCHICHUA UPpALUOHATIBHBIX
ypaBHEHU U

UppanuonansHblie ypaBHeHUs. OCHOBHBIE
METO/Ibl PEIICHUS UPPALIUOHATIBHBIX
ypaBHEHUH

PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
MPPALMOHATIBHBIX YPABHEHUN

22.11.2023

22.11.2023

27.11.2023

46

47

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
VUPPALMOHAJIBHBIX YPABHEHUN

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
VPPALMOHATIbHBIX YPABHEHUN
PaBHOCUIIbHBIE TIEPEXO/IBbI B PELLICHUU
VPPaLMOHATIBHBIX YPABHEHUN

27.11.2023

29.11.2023

29.11.2023

49

50

51

52

CaolicTBa U rpauK KOpHSI N-Oi CTENEHU
KaK (yHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJIbHbIM IOKa3aTeseM

CoiicTBa u rpaduk KOpHs n-0i cTenenu
Kak (DyHKIIMM OOpaTHOMW CTENEeHH ¢
HaTypaJIbHbIM ITOKa3aTeseM
KonTtponbhas padora: "CsolicTBa 1
rpaduK KOpHS N-Oi CTETIEeHH.
Wppannonanbubie ypaBHeHHA"

CrermneHsb ¢ palmoOHAIBHBIM [TOKa3aTeIeM
U €€ CBOMCTBA

04.12.2023

04.12.2023

06.12.2023

06.12.2023

53

CTeHeHB C paHI/IOHa.]'H)HBIM TI0KAa3aTCIIEM
U €€ CBOMCTBA

11.12.2023




CreneHb ¢ palrOHAJIBHBIM IIOKa3aTCJIEM

54
U e€ CBOMCTBA 11.12.2023
55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk 13.12.2023
Hcnonp3oBanue rpaduka QyHKIHH 115
56 .
pellIeHusl ypaBHEHUI 13.12.2023
57 Hcnonb3oBanue rpaduka GyHKINUN A7
pelieHns ypaBHEHUI 18.12.2023
[Toka3zarenbHble ypaBHeHUs. OCHOBHBIE
58
METO/1bI peimeHI/m IIOKa3aTeIbHbIX 18.12.2023
ypaBHEHUH
[Toka3zarenbubie ypaBHeHUs. OCHOBHbBIE
59
METO/IbI p?’IHGHI/IFI MOKa3aTeNbHbIX 20.12.2023
ypaBHEHUH
[Tokazarenbubie ypaBHeHUsS. OCHOBHBIE
60 METO/IbI pG:HIeHI/IS[ [I0Ka3aTeIbHBIX 20.12.2023
ypaBHEHUH
61 KonrponsHas pabora: "[loka3arenbHast
¢ynkuus. [TokazarenbHble ypaBHeHUs" 25.12.2023
62 JI . CBoi
orapu¢m uucna. CoiicTBa norapupma 75.12.2023
63 . i
Jlorapudm uucna. CoiicTBa jporapudma 27 12.2023
64 JI . Coi
orapu¢m uucna. CpoiicTBa sorapupma 27 12.903
65 JlecaTUUHbIE U HATypaJIbHBIE JTOTapH(PMbI

15.01.2024




66 JlecaTHuHBIC U HATYpAJIbHBIC JTOTAPHU(PMBI 15.01.2024
67 [IpeoOpazoBanue BhIpaKEHUH,

coJIepXKaIiux Jorapudmpl 17.01.2024
68 [Ipeobpa3oBanue BbIpakeHUH,

COJIeprKalIuX Jorapru Mol 17.01.2024
69 [IpeoOpazoBanue BbIpaKEHHIH,

COJIepIKaIHX JoraprudMbI 22.01.2024
70 Jlorapudmuueckas pyHKIus, €€ CBONCTBA

u rpaduk 22.01.2024
71 Jlorapudmmueckas pyHKIus, € CBOHCTBA

u rpadux 24.01.2024
7 Hcnonb3oBanue rpaduka GyHKIUN A

peLIeHUs ypaBHEHUI 24.01.2024
7 Hcnonb3oBanue rpaduka GyHKIUN A5

pelIeHNs] YpaBHEHUN 29.01.2024

Jlorapudmuueckre ypaBHEHUS.
74 OcHOBHBIE METO/IbI PELLICHUS

JIOFapI/I(i)MI/I‘-IeCKiX }I’)paBHeHHfI 29.01.2024

Jlorapugmuueckue ypaBHEHUS.
75 OcHOBHBIE METO/IbI PELIEHUS

JorapuMUUECKAX YPaBHEHUIA 31.01.2024

Jlorapugmuueckue ypaBHEHUS.
76 OcHOBHBIE METO/BI PELLIEHUS

J'IOl“apI/I(bMI/I“IeCKiX }I/)paBHeHI/Iﬁ 31.01.2024
77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT

JOrapu(pMHUECKUX YpaBHEHUN 05.02.2024




PaBHOCHIBEHEIC NEPEXO0abl B pCICHUHA

8 norapupMHUECKUX YpaBHEHHMA 05.02.2024

KonTponbhas pabota:
7 "Jlorapupmuueckas GyHKIHS.

i Horapzlq)?/mqemne y(f)ZBH:HI/IH" 07.02.2024

20 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC

YHUCJIOBOT'O apryMEHTa 07.02.2024
81 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC

YHCIIOBOI'O ApTyMEHTA 12.02.2024
2 ApKCUHYC, apKKOCUHYC U apKTaHTE€HC

YHUCJIOBOr'0 apryMeHTa 12.02.2024
23 ApKCcUHYC, apKKOCHHYC U apKTaHTEHC

YHCIIOBOT'O ApTyMEHTA 14.02.2024

TpuronomeTpuyeckas OKpyKHOCTb,
84 orpeziesieHue TPUrOHOMETPUUECKHUX

q)yll){KI:mﬁ qnchoro apryﬁeHTa 14.02.2024

TpuronomeTpuyeckas OKpyKHOCTb,
85 OIpEEIIEHNE TPUTOHOMETPUUECKHUX

(I)YII){KII[_IHP'I chnf))Boro apryI\I/)IeHTa 19.02.2024
26 OCHOBHBIE TPUTOHOMETPUUIECKUE

bopMyIbI 19.02.2024
87 OCHOBHBIE TPUTOHOMETPUUICCKUE

bopMyIBI 21.02.2024
28 OCHOBHBIE TPUTOHOMETPUUIECKUE

dbopMyIbI 21.02.2024
29 OCHOBHBIE TPUTOHOMETPUUICCKUE

bopMyITBI 26.02.2024




[IpeobpazoBaHre TPUTOHOMETPUUYECKUX

20 BBIPAXCHUI 26.02.2024
01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAXKECHUM 28.02.2024
9 [Ipeobpa3oBaHne TPUrOHOMETPUUECKUX

BBIPAXEHUI 28.02.2024
93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIpAXEHUI 04.03.2024
94 Pemenune TpuroHoMeTpuuecKux

YpaBHEHUU 04.03.2024
95 Pemenne TpuroHOMeTprU4YECKNUX

ypaBHEHUU 06.03.2024
96 Pemenune TpuroHoMeTpuuecKux

YPaBHEHHUN 06.03.2024
97 Pemenune TpuroHoMeTpuuecKux

YpaBHEHUHU 11.03.2024
08 Pemenne TpuronomMmeTpruueckux

ypaBHEHUH 11.03.2024
99 Pemenune TpuroHoMeTpuuecKux

yYpaBHEHUU 13.03.2024
100 Pemrenne TpuroHOMeTpUYECKUX

yYpaBHEHUN 13.03.2024

KonTponbnas pabora:
101 "TpUroHoMeTpUYECKUE BI)Ipa)KeHIfH 51 18.03.2024

TPUTOHOMETPUYECKHUE YPAaBHEHUS

[TocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHUS
102 ocjienoBareibHocTel. Meton 18.03.2004

MaTeMaTUYeCKOW UHIYKIIUH




MOHOTOHHEIE U OIrpaHUYCHHBIC

103 gzszzgzzzzeﬁﬁzsn. Ucropus ananuza 20.03.2024
104 Apudmerrdeckas mporpeccus 20.03.2004
105 I'eomeTrpuueckas nporpeccust 01.04.2024
106 beckoneuno yObIBaromas

reoMeTpruyecKas porpeccust 01.04.2024
107 Cymma 6eCKOHe:lH0 yObIBaromIei

reOMETPUUYECKON TPOrpeccuu 03.04.2024
108 JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.

Yucno e. Dopmyra CI0KHBIX MPOIEHTOB 03.04.2024
109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.

Yucno e. Dopmyna CI0KHBIX MPOIEHTOB 08.04.2024

Hcnonp30BaHne IPOrpeccuu s
110 pELICHUs PEeAIbHBIX 3a1a4 IIPUKIIAHOTO 08.04.2004

Xapaxkrepa
11 Kontponbnas padoTa:

"ITocnenoBarenbHOCTH U porpeccun” 10.04.2024
112 HenpepoiBHble GYHKIIUU U UX CBOWCTBA 10.04.2004
113 Touka pa3pbiBa. ACUMITOTHI IrpadUKOB

byHKIMI 15.04.2024
114 CaoiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha

OTpe3Ke 15.04.2024
115 CgoiicTBa (GyHKIIMI HEPEPHIBHBIX Ha

OTpe3Ke 17.04.2024




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

1o HEPABEHCTB 17.04.2024
17 Meton uHTEpBaAJIOB JUIsl PELLICHUS

HEpPaBEHCTB 22.04.2024
118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS

HEPABEHCTB 22.04.2024
119 [TprMeHeHnEe CBONCTB HENTPEPBHIBHBIX

(GyHKUIWHT 1715 pelIeHus 3a1a4 24.04.2024
120 [TprMeHeHnEe CBOMCTB HEMIPEPBHIBHBIX

GbyHKIMH 15 perenust 3a1a4 24.04.2024
121 [lepBas u BTOpast npon3BoAHbIC QYHKIUN 29.04.2004
122 Omnpenenenne, reOMETPUIECKUI CMBICIT

MIPOU3BOJHOMN 29.04.2024
123 Onpenenenue, GU3NIECKUN CMbICIT

IIPOU3BOJHOU 06.05.2024
124 VYpaBHeHMEe KacaTeIbHOU K rpadpuxy

byHKIUN 06.05.2024
125 YpaBHeHUe KacaTelIbHOU K rpaduKy

byHKIIH 08.05.2024
126 [Ipou3sBoaHbIE AIIeMEHTAPHBIX (QYHKIUN 08.05.2024
127 [Tpou3BoHBIE JIEMEHTAPHBIX (PYHKUINN 13.05.2004
128 [IpousBonHas CyMMbI, IPOU3BEACHMUS,

YaCTHOTO Y KOMITO3UIIMH (DYHKIIUN 13.05.2024
129 [Tpou3sBoHas CyMMBI, TPOU3BEICHHUS,

YaCTHOTO Y KOMITO3UIIMH (DYHKIIUNA 15.05.2024




HpOI/ISBOI[HaH CYMMEI, ITPOU3BCACHUA,

130 1

YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH 15.05.2024
131 Kontposnbnas padota: "[IponsBoaHas 1 1 20.05.2004
132 [ToBTOpenue, 060061ICHNE, 1

cucreMaru3anus 3HaHuil: "YpaBuenus" 20.05.2024
133 HroroBast KoHTpoOIbHAs paboTa 1 1 2 05.2004
134 HroroBast KoHTpoIbHAs paboTa 1 1 2.05.2004
135 [ToBTOpenue, 06001ICHNE, |

cucreMaruzanus 3HaHui: "Oyakuun" 27.05.2024
136 [ToBTOpenue, 06001IIEHNE, |

crucTeMaTu3auus 3HaHU1 27.05.2024

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJubnubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npou3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHOM K
UCCIIEIOBAaHMIO (DYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
[IprumeHeHue nporu3BOIHON K
UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
IIpruMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHON K
MCCIIeI0BaHUIO (DYHKIIHI HA
MOHOTOHHOCTB ¥ JKCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON

(GYHKIIMHA HAa OTPE3Ke




10

Haxoxnenne HanOoIbIIero u
HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HanOOJIbIIEro U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMHA HAa OTPE3Ke

Haxoxnenne HanOopIIero u

HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINN Ha OTpe3Ke

11

Haxoxxnenne HanOoOIbIIETO 1
HAaMMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

12

13

14

Haxoxxnenune HanOoIbIIETO 1
HAaMMEHBIIIETO 3HAYCHUST HEMPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEro pelueHus B
MPUKIAAHBIX 3a7a4ax

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XIEHUs HAaWITy4lIEro peluieHus B
MPUKJIAJHBIX 3a/a4ax

15

[IpumeHeHre mporu3BOIHOMN ISt
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyIIoN WK
rpadpukom

16

[IprmeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS




nporecca, 3alaaHoro Gopmysoit nim
rpaduKom

17 Kommozurus ¢hyHKImii

18 Komnosunus ¢pyHkuumit

19 Kommozurus ¢hyHKImii

20 I'eomerpuueckue 0O6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM INIOCKOCTH

)1 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJIMHATHOM MJI0CKOCTH

” KonTtponsHas pabdora: "MccnenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

7 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX
[TepBoOOpazHbIe IIeMEHTAPHBIX

24 ¢bynkuuit. [IpaBuna Haxo0XKAIEHUSA
epBOOOPA3HBIX
[TepBoOOpa3HbIe IIEMEHTAPHBIX

25 ¢bynkuuit. [IpaBuna HaxoxKIEHUSA
epBOOOPA3HBIX

26 WHuTerpain. I'eoMeTpudecKnii CMbICI
MHTETpaa

7 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jleltonuma

)3 Brruncnenue onpenen€éHHOro HHTerpana
o popmyne Herotona-JleltoHuma

29 [IpumeneHnue uHTErpasia s

HAaXO0JJICHUS TUIONIAIeH TIIIOCKUX PUTYp




30

31

[IpumeHeHue uHTErpana s

HaXOXXJCHUS 00BEMOB T€OMETPUYECKHIX

TCI

[Tpumepsl pemennii nudepeHITnaTbHBIX

ypaBHEHUH

32

[Tpumeps! pemenunii mudepeHaITbHbIX

ypaBHEHUI

33

34

35

MaremaTrnueckoe MOAECIMPOBAHUE
peaTbHBIX MPOIECCOB C MOMOIIBIO
QG depeHIraIbHbIX ypaBHEHUN

KoHntposbnas padota: "[lepBoobpaszHas u

uHrerpan"

Tpuronomerpudeckue GyHKINHU, HX
CBOMCTBA U rpaduKu

36

37

Tpuronomerpuueckue QyHKIMH, UX
CBOICcTBa U rpaduKu
Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpaduKu

38

Tpuronomerpuueckue QyHKIMH, UX
CBOMCTBA U rpaduKu

39

40

41

Tpuronomerpuueckue GyHKIIMH, UX
CBOIicTBa U rpaduKu

OT160p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH




OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 ypaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

m Pemenne TpuroHOMeTpu4ECKUX
HEPABEHCTB

45 Pemenne TpuroHOMeTprU4YECKNUX
HEPABEHCTB

46 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

47 Pemenune TpuronomMeTpuueckux
HEPABEHCTB
KonTponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIMM.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeNIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLICHUS
MIOKAa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/IbI PELICHUS

Jorapu(pMHUUECKUX HEPABEHCTB




54

55

OCHOBHBIEC METO/IbI PEIICHUS
norapupMHUECKUX HEPABEHCTB

OcHOBHBIE METOIbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56

57

58

OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAJIBHBIX HEPABEHCTB

OCHOBHBIE MCTOJbI PCIHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

59

60

61

OcCHOBHBIE METO/IbI PELLICHUS
UpPpaLMOHAJIbHBIX HEPABEHCTB
OcHOBHBIE METO/BI PELLIEHUS
UPPALMOHAIILHBIX HEPABEHCTB
I'paduueckue MeTOIbI perIeHus
VPPaLMOHATIbHBIX YPABHEHUN

62

63

64

I'paduueckue MeToab! pemeHus
HMppalOHAJIbHBIX YPAaBHEHHI
['padmyeckue METOIBI pelIeHHs
MOKa3aTeNIbHBIX YPaBHEHUI
['padpuaeckue MeToIbI pemeHust
M0Ka3aTeJIbHbIX HEPABEHCTB

65

66

['padpuaeckue MeTonbI pemeHust
norapu(MHUUECKUX YpaBHEHUN
I'paduueckue MeTobI peneHus
norapu(pMHUECKUX HEPABEHCTB

67

['padmyeckue METOABI peLICHUS
norapu(pMHUECKUX HEPABEHCTB




68

69

70

['padmyeckue METOABI peLICHHS
NOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHEHU U

['padmyeckue METOABI peLIeHHs
MOKa3aTeNIbHBIX U JOrapu(OMUYECKUX
ypaBHEHUH

I'paduueckue meToabl pemeHus
MOKA3aTeNbHBIX U JOTapu(OMUYECKUX
HEPABEHCTB

71

I'paduueckue metozs! pereHus
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

72

73

74

KonTtponsnast pabora:
"UppanmoHanbHble, TOKa3aTelbHbIE U
norapudmuueckue HepaBeHcTBa"

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUUecKast POpMBI 3arnucu
KOMILIEKCHOTO YHCIIa

KommiekcHble uncia. AnreraI/IquKa;I n

TpUrOHOMETpHUUecKast pOpMBI 3arnucu
KOMIUIEKCHOTO YHCIIa

75

ApudmeTnueckne onepauu c
KOMIIJIEKCHBIMHU YHCJIaMU

76

77

ApudmeTnueckue ornepauu c
KOMIIJIEKCHBIMHU YU CJIaMU

N300pakeHne KOMILIEKCHBIX YHCEN Ha
KOOPAMHATHOW INIOCKOCTH




I/I306pa}KeHI/IC KOMIIJICKCHBIX YHCCJI Ha

8 KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cternenun
13 KOMIUIEKCHOTO YHCIIa

20 ®opmyna Myaspa. KopHu n-oii crenesu
13 KOMIUIEKCHOTO YHClIa
[IpuMeHeHrne KOMIUIEKCHBIX YUCEI JIs

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3a1a4y

2 KoHnTtpoinbnas padora: "KomMruiekcHbie
yucna"

83 Harypanbhble u 1enble yucna

84 Harypainbnsle u 1iensie yucna

85 [IpuMeHeHne npru3HAKOB ACITUMOCTH
LEJIBbIX YUCEI

26 [IpuMeHeHne npru3HAKOB ACIUMOCTH
LEJIbIX YUCell

g7 [IpuMeHeHne NpU3HAKOB ACITUMOCTH
nenbix yncen: HOJ[ u HOK

28 [IpumeHeHne MPU3HAKOB ACITUMOCTH
nensix yucen: HOJl u HOK

%9 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
LEJBIX YUCEeII: OCTaTKH [0 MOAYIIIO

90 [IpuMeHeHne npu3HaKoB ACIUMOCTH
LEJIbIX YHCEJI: OCTATKU 110 MOJYJIIO
IIpuMeHeHne NPU3HAKOB AEIIUMOCTH

91 LEJbIX YHuCell: aroput™ EBkiuaa aist

PCHICHHMA 3a1a4 B LCJIbIX YHUCIAaX




92

93

KoHntposnbnas padota: "Teopust menbix
yucen"

CucreMa 1 COBOKYITHOCTh YPAaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEAICTBUSA

95

96

97

98

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH pallOHAIbHBIX
ypaBHEHUI

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEW MpPaLMOHAIBHBIX
ypaBHEHUH

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IMOKa3aTeIbHbIX
yYpaBHEHUNU

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IOKa3aTEIbHbIX
YpaBHEHUU

99

OcCHOBHEBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKux
ypaBHEHUU

100

101

OcCHOBHEBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUuecKux
ypaBHEHUU

HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MAaTEMAaTHYCCKUX 3a4a4 U 3a71a4 U3




102

103

104

105

pa3IMyYHbIX 00JacTel HayKH U peallbHOMN
JKU3HHU, UHTEPIIPETAIUs TTOJTYYSHHBIX
pE3yJIbTaTOB

[IprMeHeHre CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3
pa3IMyYHbIX 00JacTel HayKH U peasibHOI
YKU3HH, HHTEPIIPETAIUS TTOJTYICHHBIX
pe3yJIbTaToB

[IprMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3anyYHbIX 00JacTel HayKH U peabHOM
JKU3HHU, HHTEPIIPETAIUS TTOJTYYSeHHBIX
pe3yJIbTaToB

Konrtponsnas pabdora: "Cucrembl
paloHaIbHBIX, UPPALOHAIBHBIX
NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUI"

ParnmonanbHble ypaBHEHUS €
napameTpamu

106

PanmonansHbie HEpaBEHCTBA C
napaMeTpamMmu

107

108

PanyonanbHbBIE CUCTEMBI C napameTpaMmu

HppanroHanbHbIE YpaBHEHHS,
HEPaBEHCTBA C ITapaMeTpamMu

109

110

HppanroHanbHbIE CUCTEMBI C
rapameTpamu

IToka3arenbHble ypaBHEHUs], HEPAaBEHCTBA
C IapaMeTpaMu




111

112

ITokasaTenpbHBIE CHCTEMEI C napamMmeTpaMmu

Jlorapugmuueckue ypaBHEHHUs,
HEPaBEHCTBA C [TapaMeTpaMu

113

114

115

Jlorapudmuueckre CUCTEMEI C
napameTpamu

Tpuronomerpruyeckue ypaBHEHHUS C
napaMeTpamu

TpuroHomeTpru4ecKrue HEPABEHCTBA C
napaMeTpamu

116

117

118

119

120

TpUroHOMETpUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJENEN pealbHbIX
CUTYallMi C IOMOIIbIO YPABHEHUN C
rapaMeTpamMmu

[Toctpoenue u uccienoBanme
MaTEMAaTHYECKUX MOJENIEN PEaIbHBIX
CUTYalUH C IIOMOILBIO CUCTEM
YpaBHEHMH ¢ mapameTpaMu

[TocTpoenue u uccnenoBanue
MaTEMaTUYECKUX MOJENIEN PEATbHBIX
CUTYaIUH C IOMOILBIO CUCTEM
YpaBHEHMI ¢ MapameTpaMu

KonTponbhas pabota: "3anauu ¢
napaMmerpamu”

121

[ToBTOpenwme, 0600IIEHNE,
cucTtemMaTu3anus 3HaHuil: "YpaBHeHus"




122

123

[ToBTOpEHmE, 0600IICHNE,
cucTemarusanus 3HaHui: "YpaBHenus"
[ToBTOpEHME, 0000IICHUE,

cHucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
Cucrembl ypaBHEHUI"

124

[ToBTOpenue, 06001ICHNE,

cucreMaru3aius 3Hanuii: "HepaBencrpa"

125

126

[ToBTOpenue, 06001ICHNE,

cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHME, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna'

127

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuii: "IIlponsBogHas
U €€ npumMeHeHue"

128

129

130

131

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHuil: "IIlponsBogHas
u e€ npumeHeHue"

[ToBTOpenue, 06001IIEHNE,
cuctemartuzanus 3HaHuit: "IIpousBogHas
u e€ npuMeHeHue"

[ToBTOpenue, 060061IeHNE,
cuctemaruzanus 3HaHuit: "MHTEerpan u
€ro npuMeHeHue"

[ToBTOpenwme, 0600IIEHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

132

[ToBTOpenue, 06001IEHNE,
cucremaTusanus 3Hanuil: "OyHkuun"




[ToBTOpEHmE, 0600IICHNE,

133 . 1
cucreMaru3anus 3HaHui: "OyHkuun"
134 HroroBast koHTpoOIbHAs paboTa 1 1
135 Wrorosast KoHTpOJIBbHAS paboTa 1 1
136 [ToBTOpEHHE, O606H16HI:I€, |
CUCTEeMaTH3alusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa u Hayajga MaTeMaTHUYEeCKOr0 aHaJlu3a, TeOMETPHSL.
Anre6pa u Hauana mareMatudeckoro ananmusa, 10 kmacc/ Komsirun FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkiimonepHoe 001IIECTBO
«M3marensctBo «IIpocBemenue»

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
Anre0Opa u Havasia MaTeMaTuyeckoro ananusza, 11 kiace/ Komsrun FO.M.,
TkaueBa M.B., ®enopora H.E. u npyrue, AkiimonepHoe o0IIeCTBO

«3marensctBO «lIpocBemienre»

METOJINYECKHUE MATEPHUAJIBI 1JI5S1 YUYUTEJIA
MaremaTuka: anredpa u Hadajga MaTEeMaTHYECKOTO aHallu3a, TeoMeTpusi. Anredpa
1 Hayaia MateMatnuyeckoro aHaiauiza 10—11 knaccel. MeTonnueckue

pexoMenaiuu k yaueOnuky L. A. Amumona, FO. M. Konsruna, H. E. ®&noposoit

U JIp.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
MHTEPHET

https://www.yaklass.ru/
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