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MNOACHUTEJIBHASA 3AIINCKA

VYueOHbIii Kypc «Anredpa U Havyajla MaTeMaTHYECKOTO aHAJIU3a» SIBIISCTCS
OJIHUM M3 HauboJjiee 3HAYMMBIX B MpOrpaMMe CpeaHero oOIero oopa3oBaHMS,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECIEYHBACT WHCTPYMEHTAIBHYIO 0a3zy s
W3YYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroll CTOPOHBI, (hopmMupyer
JIOTUYECKOE U a0CTPaKTHOE MBIIIICHHE OOyJaloluXcs Ha ypOBHE, HEOOXOIUMOM
JIUIS. OCBOCHUS MH(POPMATUKH, OOIIIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH M JIPYTHUX
JUCIMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroIuecs OBJIaJIeBaIOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HayKH, KOTopas (OpMYIUpYeT CBOU
TOCTIKCHHSI B MAaTEMaTHIECKOU opMme.

VYueOHbIll Kypc alreOpsl M Hadajd MaTeMaTHYECKOIo aHaJIu3a 3aKiajJblBacT
OCHOBY Il YCHEIIHOTO OBJAJCHUS 3aKOHaMH (U3HKU, XUMHU, OHOJIOTHH,
MMOHMMAaHUs OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM JKHM3HH,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO HCMOJb30BaTh WX JJIsl JajbHEHIIero oOpa3oBaHUsS U B
MOBCEIHEBHOMN KW3HU. B TO ke Bpemsi oBiajeHHe aOCTPAKTHBIMH W JIOTMYECKHU
CTPOTHMH KOHCTPYKIUSMHU anreOpbl M MaTEeMaTUYeCKOTO aHaju3a pa3BHUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WMCTHHHOCTH, JOKAa3bIBATh
YTBEP)KJICHHUSI ¢ TIOMOIIBI0O MHIYKIIUA M PACCYXIaTh JAETYKTHBHO, HMCIIOJIH30BATh
0000IIeHe W KOHKPETH3alHMio, a0CTparMpoBaHWUE M aHAJIOTHIO, (QopMupyer
KpEaTHBHOE U KPUTHUUECKOE MBIIIJICHUE.

B xone m3ydyenus ydeOHOro kypca «Ainredpa M Hadaja MaTeMaTHYECKOTO
aHajau3a» oOydYarolluecs IMOJy4YarT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MaTEeMaTUYECKUX MOJICNICH peajbHbIX CUTYaIluH,
WHTEpIIpETalluk  TOJYYCHHBIX  PEIICHUN, 3HAKOMATCA C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TPHUPOJE, HAyKe M HMCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM MOTEHIIUAIOM,
KOTOPBIM pealn3yeTcsi Kak uepe3 Y4eOHBbI Mmarepuajn, CHocOoOCTBYIONIUN
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed MPOJAOIKUTEIBPHOW KOHIIEHTpPAIMd BHUMAHUS,
CaMOCTOSITeJTbHOCTH, AKKYPATHOCTHU U OTBETCTBEHHOCTH 3a MOJyYEHHBIN pe3ysbTar.

B ocHoBe MeTouKM 00yUeHMs aJire0pe U HayajgaM MaTeMaTHYeCKOTo aHaIu3a
JICKUT EATCTHOCTHBINA MIPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIZICJICHBI  CIICAYIONINE COJACpKATEIbHO-METOAuYecKne JimHun: «Yucia u
BBIYUCTIEHUS», «DyHKIIMU U rpadukny», «YpaBHEHUs U HepaBeHCTBa», «Hauana
MaTeMaTUYEeCKOro aHaiam3a», «MHokecTBa U JIOTHMKa». Bce OCHOBHBIE
COZIePKATeIIbHO-METOIMUECKUE JIMHUUA HW3Y4alOTCd Ha MPOTSDKEHWH JIBYX JIET



oOyueHus Ha YpOBHE CpeHEro o0IIero 0opa3oBaHus, €CTECTBEHHO TOTIOTHSS IPYT
Jpyra ¥ MOCTENEHHO HACHIIAsiICh HOBBIMHM TEMAMHU U pazaenamu. /JJaHHbI yueOHbIN
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUsSI MHOKECTB, MaTeMaTH4YecKas Joruka u ipyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHUYECKYI0 MOJIE]b pEAIbHOM CHUTyalluM, NPUMEHATh 3HAHUS,
NOJly4YEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Uil PEIICHUS CaMOCTOSITENIBHO
c(opMyJIMPOBAHHON MaTeMAaTUYECKOW 3a/ayu, a 3aTEM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUYECKas JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMUpOBaHNE HABBIKOB MCHOJIb30BaHUS JEUCTBUTEIBHBIX UMCEN, KOTOPOE OBbLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YUCIIOBbIE BbIpAaXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, ILEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4HcCeld. B KaXIoM H3 53THX MHOXECTB PpPacCMAaTPUBAOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
paloHaNbHBIX U HUPPaMOHATBHBIX YKCEN, apu(pMETHUECKHE OlNepalty, a TakKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
brnaronapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIHONb3YEMBIX YHCET U
3HaKOMCTBY C BO3MOXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dopMupyeTcsi IpeaCTaBI€HUE O €IUHCTBE MAaTEeMAaTHKH KaK HAayKd M €€ pojiu B
MOCTPOEHUU MOJIENIEH PeallbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCS 0000IIeHHE U
KOHKpETH3aIHSl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCErO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, TMOCKOJIBKY B KaXJOM
paznene IIporpamMMbl IPEenyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbTaTe oOydarouiMecs OBJAAEBAIOT PA3IMYHBIMU  METOJAMH  PEIICHUS
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepkalux mapamerpsl. [lolydeHHbIE yMEHHsS IIMPOKO HCIOJIB3YIOTCA IPH
UCCIIEOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAaMOOJbIINX U HAUMEHBIIUX 3HAYEHUN (PYHKIUU.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAET B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysiaM, MpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKKe BBIPAKCHUH,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepuaa IpOUCXOIUT lajJbHENIIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK S3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHAA «DyHKIMM W TpaQuUKA» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 337a€T MOCIIEIOBATENBHOCTh U3YUEHUS MaTepuania. M3yueHue cTerneHHou,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpu 3ToM OosbllIOE BHUMaHHE
yaensercs (GOPpMUPOBAHUIO YMEHHUS BbhIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TOJy4YCHHbIE (GYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MIO3BOJIAIOIIMX BhIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B Pa3ITUYHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U clioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1MH, UCTI0JIb30BAHUIO aHATIOTHH.

CopepxxarenpHasi JuHug «Hadana MareMaTnueckoro aHaiau3a» MO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKHUX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX OO0YyYaromMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsaTh WX HauOOJIbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MUIOMAaAun (GUryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel pealbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAUITYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YUCIIE COLIUATBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIILJICHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE 1 UCKyccTBe. O0yyaroniuecs y3HatoT O BbIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 WX
aBTOpax.



CopeprxarenbHO-MeTOIMYeCKass TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MPEJCTABICHUS TPOHU3BIBAIOT BECh KypC MIKOIHHOW MaTeMaTHKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBINA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOydYarmieMycss TOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIETEHHBIM
IpaBWJiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hadaja MaTEMaTUYECKOTO aHaJIU3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOr0 aHalii3a, MHTEPIpEeTallMy TOJYyYEeHHBIX pe3yJabTaToB. Takue
3aJIaHUS BIUICTCHBI B KAK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHus MPUKIaaHbIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOAATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JelictBuTenpHble  4ucia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITIA.
Apudmernueckre  omepanmuy ¢ JICWCTBUTEIBHBIMH  4YucCiIaMd.  Moayib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosIend (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa Jjorapupma. JlecaTnuHble W HaTypalbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1es1bIMu KO3 PUIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpU4eCKUX YpaBHEHUH.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CuUCTEMBbl JIMHEHMHBIX
ypaBHeHUI. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYMCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs I PEUIeHUs CHUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHUH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHBIe (QYHKIHU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Haubomnbiiee 1 HauMeHbIlee 3HaUeHUs (DYHKI[MK Ha POMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduK KOpHs n-0il CTENEHH KaK (yHKIUHA 0OpaTHOM CTENEHH
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

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

QDYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIILHOCTH.
HcTopusi BOZHUKHOBEHHUS MaTEMaTHMUECKOTO aHaJIM3a Kak aHanu3a OECKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
MIPOrpecCrr. JINHENHBIM U 3KCIOHEHIMATBHBINA POCT. Uncio e. @opmya CI0KHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepsiBHBIE (QYHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHru u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PeIeHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHre ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInuHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKHU

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEro 3HaYeHU HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

HNuterpan. ['eoMeTprudeckuil CMbICI HHTErpAIa. Beruucienue onpeaeneéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHHS IUIOWAAeH IMIoCKUX ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO 0OIIECTBA, MPEJCTABICHUE O MATEMATHIECKIX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOTUsX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTIXKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (Gu3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPOdEeCCUOHAIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISl pa3BUTHUS IMBUWIM3AIIMY, OBJIaJICHUE SI3IKOM MaTEMaTUKU U MaTeMaTUYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieNICHUs MIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(pUKAIIH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOJIOJACHUSAX WU YTBEPKICHHSIX, MpeIjiaraTb KPUTSPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yjbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUIUTH HHPOPMALMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh HMH(OPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/1aBaTh BOINPOCHI MO CYIIECTBY OOCYXIAEMOUN TEMBbl,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aITOPUTM PEUICHUS 3a/lauH, BEIOMPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BIAJE€Th HABBIKAMHM  IO3HABATENbHON  pedJekcud KaKk  OCO3HAHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, I0rOBapyBaThCs, 00CYKIATh MPOIIECC U PE3yJIbTAT padOThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce 0OydarOIIMICAd TOJYYUT CICAYIOIIHNE
MPEIMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLlMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIBHOIO YHUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSTH NMPUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOZHO OMNEPUPOBATh MOHATHUEM: CTENEHb C IIeJIbIM IOKa3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJTHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALMOHAILHBIM [TOKa3aTelIeM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
pelieHus 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACHUTENN JUIsl PELICHUsT CUCTEMbl JIMHEHWHBIX YpPaBHEHHI,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHUN;

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHUS, HAXOAUTh UX PELICHHS C IIOMOIbIO PABHOCHIIBHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHUE (POPMYIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEoOXOAuMble  (OpPMyJbl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allliapara ainreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OINEPUPOBATh MOHATUSAMU: OOJACTh OIpPENENCHUS M MHOMXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee W HauUMEHbLIee 3HAauYeHHe (QYHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CTENEeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBa M rpaduKH, HCIOJb30BATh MX TpapuKH s pELIEHUs
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpPH PEIIeHUH 33Jay U3 APYIHX Yy4EeOHBIX MPEIMETOB M pPealbHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBINA POCT, (POPMYIIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMH: MTOCIEIOBATEILHOCTD, CIIOCOOBI 33 JaHUS
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIC IOCJIEIOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

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

cBOOOIHO OIEpPUPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAs Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATH POU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOy4aromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IIEJIBIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPHUPOBATH MOHATHUSIMHU: HUPPAIIMOHAIBHBIE, MOKA3aTeIIbHBIE U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHSITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEUICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTEeJbHEIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coJiepKallue MOAYJIU U apaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDAKECHHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJENM C MCHOJb30BAHUEM ammapara aireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB Ha KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
MPOLIECCOB.

Havana maTteMaTH4ecKOro aHajmsa:

MCITOJI30BATh MPOU3BOIHYIO JIJIST UCCIICOBAHUS (DYHKIIUA HA MOHOTOHHOCTh
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJAHYIO JUISI HAXOXKJACHUS HAWJIY4Ilero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU U YCKOPEHHUS TPOIIecca, 3aaHHOTO POpMYIION il rpaduKoM;



CcBOOOZHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (UTYp M 0OBEMBI TEJI C IOMOIIBIO MHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnunuyectBo 4yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Kourpoubnble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoThI
MHO0k€eCcTBO J1€HCTBUTEIBHBIX
yucen. MHOro4seHsl.
1 PauunonansHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
YpaBHEHUN
9 @®ynkuuu u rpapuku. CreneHHas 12 1
(YHKIMS C LEIbIM ITOKa3aTeneM
Apudmernueckuil KOpeHb n-oi
3 creniern. MppannoHaibHbIC 15 1
ypaBHEHUS
https://login.myschool.edu.ru/auth/realms/etd-
4 [Toka3zarenbHas GyHKIUS. 10 1 realm/login-actions/required-
IToxa3arenbHble YpaBHEHHUS action?execution=set_required_action
client_id=116 tab_id=tbh16vM93YA
5 Jlorapugmuueckas QyHKIUS. 18 1
Jlorapugmuueckue ypaBHEHHs
6 TpuronomeTpruyecKkue BbIPaKEHUS 29 1
U ypaBHEHUS
[locnenoBarenpHOCTH U
7 ! 10 1
IIPOrpeccCUum
HenpepriBabie KIIMH.
8 pep dyHKIL 20 1

[IpownsBoaHas



https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=tbh16vM93YA
https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=tbh16vM93YA
https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=tbh16vM93YA
https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=tbh16vM93YA

[ToBTOpeHnue, 06001ICHNE,
cucTeMaTu3anys 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

136

10




11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Kourpoububle IIpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
1 UccnenoBanue QyHKIHII ¢ 29 1
MMOMOUIBIO TTPOU3BOTHOM
2 ITepBooOpasHast 1 HHTETpaI 12 1
I'pacduxu TpuroHomMeTpruUECcKUX
3 ¢ynkuunii. TpuroHomeTpuyecKue 14 1
HEPaBEHCTBA
U https://login.myschool.edu.ru/auth/realms/etd-
ppalnMoHaNbHbIE, . . i
realm/login-actions/required-
4 MOKa3aTeJIbHBIC U 24 1 . - ; i
action?execution=set_required_action
JIOrapH(MHUYECKHE HePABEHCTEA client_id=116 tab_id=tbh16vM93YA
KommiekcHbie uncna 10
HatypanbHble 1 1ienbie yrcia 10
Cucrembl palluOHAIbHBIX,
7 MPPALMOHAJIBHBIX ITOKA3aTEIbHBIX 12 1
U JIorapu(pMUYEeCKUX ypaBHEHUN
8 3a1a4yM ¢ napaMeTpamu 16 1
[ToBTOpeHue, 06001IeHNE
9 p > ]_H . 5 16 2
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10
- 136 10 0

I[MTPOT'PAMME



https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=tbh16vM93YA
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
H3yYeHH s

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

MHoOX%ecTBO, onepauuu
HaJl MHO’KECTBAMH U UX
CBOMCTBA

Juarpammsl Diinepa-
Benna

[Ipumenenne
TEOPETUKO-
MHOKECTBEHHOT'O
arrapara Jijis peueHust
3a1a4

PanmonanabHBIE YHCaA.
OOBIKHOBEHHBIE U
JeCSITHUHBIE TPOoOH,
MIPOIICHTHI,
OECKOHEUHBIE
MepUONYECKHE TpooH

PanroHanapHBIE YHCIA.
OOBIKHOBEHHBIE U
NeCSITUUHbIE TpOoOH,
MTPOIICHTHI,
OECKOHEUHbIE
MIePUOINYECKHE TpodH

https://login.myschool.edu.ru/auth/realms/etd-

realm/login-actions/required-

action?execution=set _required_action

client id=116 tab id=tbh16vM93YA



https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=tbh16vM93YA
https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=tbh16vM93YA
https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=tbh16vM93YA
https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=tbh16vM93YA

[Tpumenenue apobeit u
HPOLICHTOB JUIS
pELICHHS TIPUKIIATHBIX
3a/1a4

[Tpumenenue apobeit u
IMPOLCHTOB JI
pELICHHS TIPUKIIATHBIX
3a/1a4

JleicTBUTENbHBIC
yycia. PalimoHanbpHbIe
Y UppALMOHATIEHBIE
qucia

Apudmernaeckne
OTIEPALINH C
IeHCTBUTEIILHBIMHI
YHCIIaMA

10

11

12

Mopyns
JNIEUCTBUTEIILHOTO
qHCciIa U €r0 CBOMCTBA

[Tpubnuxénnnie
BBIUUCIICHUS, TPaBUIIA
OKpPYTJIEHUS, IPUKUIKA
U OLIEHKa pe3yJsibTara
BBIYMCIICHUI

OCHOBHBIC METOJIBI
pEIICHUs EeNbIX U
JTPOOHO-paMOHATBHBIX
YpaBHEHUU U
HEPABCHCTB




13

14

15

16

OCHOBHBIC METOJIBI
perieHus 1EeIbIX U
JTPOOHO-paMOHATBHBIX
YpaBHEHUU U
HEPaBCHCTB

OCHOBHBIC METOJIBI
perieHus 1eIbIX U
JTPOOHO-palMOHATBHBIX
ypaBHEHUH U
HEPaBCHCTB

MHoro4ieHsl OT OJIHOMI

nepeMeHHoi. [lenenue
MHOTOYJICHa HA

MHOI'O4YJICH C OCTaTKOM.

Teopema besy

MHOro4JieHsl ¢
LEIBIMU

KO3 PHUIHEHTaMH.
Teopema Buera

https://login.myschool.edu.ru/auth/realms/etd-

realm/login-actions/required-

action?execution=set required action

client_id=116 tab_id=tbh16vM93YA

17

Pemenne cucrem
JIMHEWHBIX YPABHEHUHN

18

19

Pemenne cucrem
JIMHEWHBIX YPABHEHUHN

Matpuna cuctemsl
JIMHEWHBIX YPABHEHUM.
Onpenenurens
MaTpuLbl 2X2, ero
reOMETPUUYECKUI
CMBICJI B CBOMCTBA;



https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=tbh16vM93YA
https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=tbh16vM93YA
https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=tbh16vM93YA
https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=tbh16vM93YA

BBIYHCIICHHUE €T'0
3HaA4YCHUA

20

Ornpenenurens
MaTpulbl 2X2, ero
F€OMETPUYECKUN
CMBICJI U CBOMCTBA;
BBIYHMCJICHHUE €TI0
3HAYCHUS

21

IIpumeHeHue
OIIpENIeJINTENS IS
pELIEHUs CUCTEMBI
JIMHEWHBIX YpaBHEHUN

22

Pemrenne npukitagHbeIx
3a/1a4 C IIOMOIIBIO
CHUCTEMBI JINHENHBIX
YpaBHEHUU

23

24

25

Pemenue npuknaaseix
3aJ1a4 C IIOMOIIBIO
CHCTEMBI JIMHEHHBIX
YpaBHEHUU

KonrtponsHas pabora:
"ParimoHabHBIE
YpaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX YpaBHEHUN"

OyHKIHSI, CTTOCOOBI
3aaHusl QyHKIUH.
B3anmuo obpaTHbIe




¢bysakun. Kommosumnus
byHKIMHA

26

I'padux pynkumm.
DnemMeHTapHbIe
npeoOpa3oBaHus

rpaduKoB PyHKIIHIA

27

OO6nacte ornpeneneHus
Y MHOXECTBO 3HAYCHUH
¢bynkuuu. Hymn
GbyHKIHN.
[IpomexyTku 3HaK
IIOCTOSIHCTBA

28

YETHbIE U HEUETHDIE

GyHKIUH.
[Iepnonnueckue

GyHKIUH.
IIpomexyTku
MOHOTOHHOCTH
byHKIIUN

29

30

Makcumymsl 1
MUHUMYMBI ()YHKITUH.
Haubonbmiee u
HaMMEHblIIee 3HaYeHUe
GbyHKIIUU Ha
MIPOMEKYTKE
JInneitnas,
KBaJIpaTHU4HAs U
IpoOHO-TUHEHHas

GbyHKITII




31

DneMeHTapHoe
UCCIIC/IOBAaHHE U
MOCTPOCHHE TPaPUKOB
3TUX QYHKIUN

32

DneMeHTapHoe
HCCIIEIOBAHUE U
MOCTPOCHHE TPa(UKOB
3TUX QYyHKIUH

33

CreneHsn ¢ 1EIBIM
nokasarejieM. buaom
Hrrotona

34

35

36

37

CreneHsb ¢ LEIbIM
nokasarejieM. buaom
Hrrotona

CrenenHast GyHKITHS C
HaTypaJbHBIM U 1IEJIBIM
nokazareneM. E€
CBOMCTBa U rpauk

KonrtponbHas pabora:
"CreneHHas GyHKIHS.
E€ cBoiicTBa u rpapuk”

ApudpmeTnueckuii
KOPEHb HAaTypalbHOU
CTEIIEHU U €TO
CBOMCTBA

https://login.myschool.edu.ru/auth/realms/etd-
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action?execution=set required action
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38

ApudpmeTnueckuit
KOpEHb HaTypaJbHON
CTEIEHU U €T0
CBOMCTBA
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39

[IpeobpazoBanus
YHCJIOBBIX BBIPAKCHUH,
COZIEpIKAIIMX CTEIICHU
U KOPHHU

40

[IpeoOpazoBanus
YHUCJIOBBIX BBIPAKEHUH,
COJZIEpIKaIMX CTEIICHH
U KOpHU

41

[IpeobpazoBanus
YUCIIOBBIX BI)Ipa)KeHI/If/'I,
COZIepIKAIIMX CTEIICHU
U KOPHHU

42

HppaunonaibHbie
ypaBHeHUs. OCHOBHbBIE
METO/Ibl pelIeHus
MppalMOHATIbHBIX
ypaBHEHUH

43

HppaunonaibHbie
ypaBHeHUs. OCHOBHBIE
METO/Ibl pelIeHus
MppalMOHATIbHBIX
ypaBHEHUU

44

HppannonaibHbie
ypaBHeHUs. OCHOBHBIE
METO/Ibl pelIeHuUs
UPpalMOHATILHBIX
ypaBHEHUH

45

PaBHocuibHBIE
MepPEX0/Ibl B pEICHUN




HUPPALIMOHATIBHBIX
ypaBHEHUU

46

PaBHOCUIBbHEIC
MEePEXObl B PELICHUU
HppalMOHAIIbHBIX
YpaBHEHUU

47

48

49

50

PaBHOCHIBHBIE
MEePEXObl B PEIICHUU
HMppalUOHAIbHBIX
YpaBHEHUU

PaBHOCHIBEHBIE
MEepexXO0/bl B PEIICHUU
HMppalUOHAIbHBIX
YpaBHEHUU

CoiicTBa u rpauk
KOpHS N-0if CTeTeHn
Kak (pyHKIIMM 0OpaTHON
CTETICHH C
HaATYpaJIbHBIM
MOKa3aTeneM

CsoiicTBa u rpauk
KOpHSI N-OW CTENEHU
Kak (QyHKIMH 0OpaTHOU
CTETEeHHU C
HaTypaJbHbIM
MoKazaresieM

51

KonTponbnas pabora:
"CoiicTBa u rpadux
KOpHSI N-OW CTETIEHHU.




HppaunonaibHbie
ypaBHeHUA"

52

CreneHs ¢
palMoHaIBHBIM
ImokKasaTelieM H eé
CBOMCTBA

53

54

55

56

CreneHs ¢
paloHATBHBIM
MoKa3aTelieM U €€
CBOMCTBA

CreneHs ¢
palrOHAIbHBIM
MoKa3aTelieM U €€
CBOMCTBA

Iloka3arenbpHas

¢dbyHKIMS, €€ CBOICTBA

u rpaduk

Hcnons3oBanue

rpaduka QyHKIUH IS
peleHus ypaBHEHUH

57

HUcnons3oBanue

rpaduka QyHKINU 11
pelIeHns] ypaBHEHUN

58

Tloka3zarenpHbIE

ypaBHeHus. OCHOBHBIE

MCTOABI pCHICHUSA
II0Ka3aTCJIbHBIX
YpaBHEHUU




59

60

61

62

Iloka3zaTenbHbIC
ypaBHeHUs. OCHOBHBIC
METO/bI PEIICHHS
IMOKa3aTeJIbHbIX
ypaBHEHUU

Iloka3zaTenbHbIC
ypaBHeHUs. OCHOBHBIC
METO/IbI PEIICHHS
IMOKAa3aTeNbHBIX
ypaBHEHUH
KonTponbhas pabora:
"IToka3zareabHas
GbyHKIHS.
IToka3arenbHbIE
ypaBHeHus"

Jlorapudm uuncna.
CoiicTBa norapudma

63

64

65

Jlorapudm uuncna.
CsoiicTBa norapugpma
Jlorapudm uucna.
CoiicTBa norapudma
Hecstuunabie u

HaTypaJbHbIE
sorapupmbl

66

Hecstuanbie u
HaTypaJIbHbBIC
Jorapu@msl




67

[IpeobOpaszoBanue
BBIPAYKCHU,
COJIePIKALITIX
sorapudmbl

68

[TpeobOpaszoBanue
BBIPAKCHMUI,
cozieprKaInx
Jorapudmpl

69

[TpeobOpaszoBanue
BBIPAKCHMUI,
COoZIepIKALTIX
Jorapudmpl

70

Jlorapudmudaeckas
¢byHKIMS, €€ CBOMCTBA
u rpaduk
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71

72

73

Jlorapugpmuueckas
¢byHKIMS, €€ CBOMCTBA
u rpaduk
Hcnons3oBanue
rpaduka QyHKIUH IS
pelIeHNs] ypaBHEHUN
Hcnons3oBanue
rpaduka QyHKIUU IS
pelIeHNs] ypaBHEHUI

74

Jlorapudmuaeckue
ypaBHeHUs. OCHOBHBIE
METO/bI PEIICHUS
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norapupMHUIECKUX
ypaBHEHUU

75

Jlorapudpmuueckue
ypaBHeHUs. OCHOBHbIE
METOBI peIIeHUs
norapupMHUIECKUX
ypaBHEHUI

76

Jlorapudpmuueckue
ypaBHeHUs. OCHOBHbBIE
METOBI peIICHUS
JorapupMHUIECKUX
ypaBHEHUH

77

PaBHOCHITBHBIE
MEePEXObl B PEIICHUU
JorapuPMUUECKUX
YpaBHEHUU

78

79

80

PaBHOCHIBHBIE
MEePEXObl B PEIICHUU
JorapuPMUUECKUX
YpaBHEHUU

KonrtponsHas pabora:
"Jlorapupmuueckas
GyHKIMS.
Jlorapudmuueckue
ypaBHeHUs"

Cunyc, Kocunyc,
TaHT'€HC U KOTAHTEHC
YHCIIOBOTO apryMeHTa




81

Cunyc, KocuHyc,
TAQHT'€HC U KOTAHI'€HC
YHCIIOBOTO apryMeHTa

82

ApKcHHYC, apKKOCHUHYC
U apKTaHI€HC
YKCJIOBOIO apryMeHTa

83

84

85

ApKCHHYC, apKKOCUHYC
1 apKTaHI€HC
YKCJIOBOTO apryMeHTa

Tpuronomerpuueckas
OKPYKHOCTB,
onpeeIcHue
TPUTOHOMCETPHUYCCKUX
(GyHKIMI YACTIOBOTO
aprymeHTa
Tpuronomerpuueckas
OKPY’KHOCTB,
ompeereHue
TPUTOHOMETPUYECKUX
(GyHKIUI YHCIOBOTO
aprymeHTa

86

87

OcHOBHBIE
TPUTOHOMETPUICCKHE
(bopMyIibI

OcHoBHBIC
TPUTOHOMETPUIECKHE

(hopMyIibI




88

OCHOBHEBIE
TPUTOHOMETPUYCCKHE

hopmyIbI

89

OCHOBHEBIE
TPUTOHOMETPUIECKHE

bopmyIbl

90

91

92

[IpeobpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUI

[IpeobpaszoBanue
TPUTOHOMETPUYECKHX
BBIPAYKEHU I

[IpeobpaszoBanue

TPUTOHOMETPUYECKUX
BBIPAKECHUI

93

[IpeoOpa3zoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUI

94

95

96

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUI

Pemtenue
TPUTOHOMETPUUYECKUX
YpaBHEHUI

Pewmenue
TPUTOHOMETPUYECKUX
ypaBHEHUH




97

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUI

98

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

99

100

101

102

103

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

Pemenue
TPUTOHOMETPUYECKHUX
ypaBHEHUH

KonrponbHas pabora:
"TpUroHoMeTpuyeCKue
BBIPAKEHUS U
TPUTOHOMETPUYECKHE
ypaBHeHus"

ITocnenoBaTeabHOCTH,
CI0cOOBI 3a1aHus
IIOCIIEJOBATEIHLHOCTEH.
Meton
MaTeMaTHYeCKON
WHTYKITAA
MOHOTOHHBIE U
OrpaHUYEeHHbBIC
IIOCIIEJOBATEIILHOCTH.
Hcropus ananusa
OECKOHEYHO MaJbIX




104

Apudmernueckas
nporpeccus

105

106

107

108

109

110

I'eomerpuyeckas
rporpeccus

beckoneuno
yOBIBaromas
reoMeTpruYecKast
mporpeccus

CymMma 6ecKOHEUHO
yObIBaroIIei
reOMEeTPUYECKON
pOrpeccun

JInHelHbIN 1
SKCITIOHEHIIUATBLHBIN
poct. Yucio e.
dopMyna CIOXKHBIX
MPOLIEHTOB

JInneWHbpIl 1
SKCITIOHEHIIUATBLHBIN
poct. Yucio e.
dopmyia CIOKHBIX
MPOIIEHTOB

Hcnonb3oBaHue
MPOTPECCUU ISt
pELIEHHS peabHbIX
3a7a4 MPUKJIIATHOTO
Xapakrepa
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111

Konrponsnas padora:
"ITocnenoBaTeILHOCTU
U nporpeccun”

112

HenpepsiBubie

(GYHKIIUU ¥ UX
CBOMCTBA

113

114

115

Touka pa3psbiBa.
AcumnToTH rpadukoB
byHKIUH

CoiicTBa GyHKIHI
HEMpPEpBIBHBIX Ha
OTpe3Ke

CaoiicTBa GyHKIIHI
HEMpPEepHIBHBIX Ha
OTpe3Ke

116

Meto HHTEPBAIOB ISl
pELIECHHS] HEPABEHCTB

117

118

Merton HWHTCPBAJIOB JIsA
pEeIICHUS HCPABCHCTB
Merton HWHTCPBAJIOB JIA
peUICHUS HCPABCHCTB

119

[IpuMeHeHne cBOWCTB
HETPEPBIBHBIX
GbyHKUIMN 1715 pereHust
3a1a4

120

[IpuMeHeHne cBOWCTB
HETPEPBIBHBIX




GyHKUINN 1715 perieHus
3ama4y

121

122

123

IlepBas u BTOpas
MPOU3BOIHBIE (QYHKIUN

Onpenenenue,
reOMETPUYECKUI
CMBICJI IPOU3BOIHOM

Onpenenenue,
(bU3UYECKU CMBICIT
MPOU3BOIHOMN

124

YpaBHeHue
KacaTeJbHOH K

rpaduky GyHKIIUU

125

126

127

YpaBHeHue
KacaTeNnbHOU K
rpaduky QyHKIUU
IIpousBoaHsbIe
3JIEMEHTAPHBIX
byHKIMIT
IIpousBoaHbIe
3JIEMEHTAPHBIX

byHKIHII

128

[IponsBogHas CyMMBI,
MIPOU3BE/ICHUS,
YacTHOTO B
KOMITO3UIIUHU (DYHKITHA

129

[IpousBogHAas CyMMBI,
MIPOU3BEICHMUSI,




YaCTHOI'O U
KOMITO3HUITUHU () YHKITHIA

130

[IpousBoaHas CymmBel,
MIPOU3BEICHNS,
94acTHOTO U
KOMITO3UIIUU (YHKITHIA

131

132

133

KoHntposbHas padora:
"[IpouzBoanas"

IToBTOpEHUE,
000011IeHHE,
cucTeMaTu3anus
3HaHuil: "YpaBHeHus"

IToBTOpEHUE,
000011IEHHE,
CHCTEeMAaTHU3alHs
3HaHui: "OyHkun"

134

HrtoroBas KOHTpoOJIbHAS
pabota

135

136

Htoroas KOHTpoOJIbHAS
paborta

[ToBTOpEHHUE,
0000111EHHE,
CHCTEMAaTHU3alHs
3HAHHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE NN (pPOoBbIE
o0pa3oBaTejbHbIe pecypchl

[IpumeHenue
MPOU3BOAHOM K
HCCIIE0BAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
3KCTPEMYMBI

[Ipumenenne
MIPOU3BOAHOM K
HCCIIEIOBAHUIO
byHKIMI HA
MOHOTOHHOCTb U
KCTPEMYMBI

[IpumeHeHne
MIPOU3BOAHOM K
UCCIIE0BAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
JKCTPEMYMBI
IIpumeneHne
MIPOU3BOAHOM K
UCCIIE0BAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
JKCTPEMYMBI
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[Ipumenenue
MIPOU3BOAHOM K
HCCIIEOBAHUIO
byHKIMA HA
MOHOTOHHOCTh U
KCTPEMYMBI

[Ipumenenue
MIPOU3BOAHOM K
HCCIIEN0BAHUIO
byHKIMI HA
MOHOTOHHOCTbh U
HKCTPEMYMBI

Haxoxnenue
HauOOJIBIIIETO U
HAMMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON
(GyHKIIMHM Ha OTpe3Ke

Haxoxnaenue
HauOOJIBIIIETO U
HAUMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON
(GyHKIIMM Ha OTpe3Ke

Haxoxnaenue
HauOOJIBIIEro U
HaUMEHDBIIETO
3HAYEHUS




HEIPEPBIBHON
(GyHKLUU Ha OTpe3Ke

10

Haxoxnenue
HanOOJIBIIIETO U
HAUMCHBIIIETO
3HAYCHUS
HEMPEpPhIBHOU
GyHKIINN Ha OTpe3Ke

11

Haxoxnenne
HanOOJIBIIIETO U
HAaWMEHBIIIETO
3HauCHUs
HEMPEephIBHOU
GyHKIINN Ha OTpe3Ke

12

13

14

Haxoxnenne
HauOO0JIbIIETO U
HAaUMEHBILIETO
3HAYEHUs
HEIPEPBIBHOU
(GyHKLIUU Ha OTpe3Ke

[IpumeHeHne
MPOU3BOAHOM IS
HaXOXJICHUS
HaWJIyYIIErO PELICHUS
B IIPUKJIAJHBIX 3a7a4ax

IIpumeneHne
MPOU3BOAHOM IS
HaX0KICHUS




HAaWJIydliero peucHusa
B IIPUKJIAJHBIX 3aga49ax

15

[IpumeHenue
MPOU3BOAHOM IS
OIIpENIETICHUS CKOPOCTH
U YCKOPEHHUs Ipolecca,
3agaHHOro (hopmynoi
WM TpaduKoM

16

[Ipumenenne
MIPOU3BOAHON I
OIPENIEIEHUSI CKOPOCTH
U YCKOPEHHUs Mpolecca,
3a/1aHHOTO POpMYIIOH
WM TpaduKoM

17
18

Komnozunus ¢pyHkuit

Komnozumus GyHkimii

19

Komnozunus ¢pyHkuit

20

21

22

['eomerpuueckue
00pa3bl ypaBHEHHUI Ha
KOOPJMHATHOU
TUTOCKOCTH

I'eomeTpuueckue
00pa3bl ypaBHEHUH Ha
KOOPJMHATHOU
IUIOCKOCTH

KonTponpHas padora:
"UccneqoBanue




(GyHKIUH C TOMOIIBIO
MPOU3BOAHOIM"

23

24

25

26

27

28

29

[TepBooOpasuas,
OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

[TepBooOpazubie
AJIEMEHTAPHBIX
¢ynkuuii. [Ipasuna
HAXOXKJICHUS
epBOOOPA3HBIX

ITepBooOpaznbie
AJIEMEHTAPHBIX
¢ynkuuii. [Ipasuna
HaXOXKJICHUS
NepBOOOPA3HBIX

WNurerpanin.
I'eomeTpuyeckuii
CMBICII MHTETpaja

Brruucnenue
ONPENEIEHHOTO
uHTeTpaa mo gopmysme
Hrrorona-Jleiioaumna
Breraucnenue
ONPEAEIEHHOTO
uHTeTpasa mo popmyse
Herorona-Jleiibaumna
IIpumenenne
WHTErpana ajs
HAXO0XKICHHUS




IJIOIAJIEN TIOCKUX
uryp

30

[IpumeHenue
WHTETpaa Jis
HaXO0XKIeHUS 00BLEMOB
TEOMETPHYCCKUX Tell

31

32

33

34

35

[IprMeps! pernieHui
QG epeHIaIbHbIX
ypaBHEHUI

[Tpumeps! perieHuit
nuddepeHIaTbHBIX
YpaBHEHUN

Marematuyeckoe
MOJIETTUPOBaHHE
pEaNbHBIX MTPOIIECCOB C
HIOMOIIIBIO
TuQepeHIaIbHbIX
ypaBHEHUU

KonrtpomnsHas padora:
"TlepBooOpazHas u
uHTerpan”
Tpuronomerpuueckue
(byHKLMH, UX CBOICTBa
u TpaduKu
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36

Tpuronomerpuueckue
GyHKIMH, UX CBOWCTBA
u rpaduKu
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37

Tpuronomerpudeckue
(GyHKLUY, UX CBOICTBA
u rpaduku

38

Tpuronomerpudeckue
¢byHKIMH, X CBOICTBA
u rpaduku

39

40

41

42

43

Tpuronomerpuyeckue
(GYHKINH, UX CBOWCTBA
U TpaduKu

OTt60p KOpHE
TPUTOHOMETPHUYECKHUX
YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUECKON
OKPYXKHOCTH

OT160p KOpHEH
TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTH

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUYECKOMN
OKPY’KHOCTH




44

Pemenue
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

47

48

49

50

51

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

KonrpomnsHas padora:
"I'paduku
TPUTOHOMETPUUYECKUX
GbyHKLIU.
Tpuronomerpuueckue
HepaBeHcTBa"

OCHOBHBIE METOIBI
peleHus
IMOKa3aTeIbHBIX
HEPABCHCTB

OCHOBHBIE METOIBI
perieHus
IMOKa3aTeIbHBIX
HEPABEHCTB

OCHOBHBIE METOIBI
peleHus




IMOKa3aTCIBbHBIX
HEPAaBCHCTB

52

OCHOBHBIE METO/IBI
pelieHus
[MOKAa3aTEIbHBIX
HEPABCHCTB

53

54

55

56

57

58

OcHOBHBIE METOJIbI
pewenus
norapuGpMUIEeCKUX
HEPABEHCTB

OcHOBHBIE METOJIbI
peLieHHs
norapuGpMUIEeCKUX
HEPABEHCTB

OCHOBHBIE METOIBI
peleHus
norapuGpMUUECKUX
HEPABCHCTB

OCHOBHBIE METOIBI
peleHus
norapuMUIECKUx
HEPABCHCTB

OCHOBHBIE METOIBI
perieHus
UPpaIMOHATILHBIX
HEPABEHCTB

OCHOBHBIE METOIBI
peleHus




UPPALMOHAIBHBIX
HEPaBEHCTB

59

OCHOBHBIE METO/IBI
pelieHus
UPPaIMOHATILHBIX
HEPABCHCTB

60

61

62

63

64

65

OcHOBHBIE METOBI
peueHus
VPPALMOHAIIBHBIX
HEPaBEHCTB

['padmyeckue MeTOabI
penieHus
HppalrOHAJIbHBIX
ypaBHEHUU

['padmyeckue MeTOIbI
peLeHust
HMppalOHAIIbHBIX
ypaBHEHUU

['padmyeckue MeTOIbI
peLeHust
MOKa3aTeJIbHbIX
ypaBHEHUU

I'paduueckue meToab!
peleHus
MOKa3aTeIbHbIX
HEPABEHCTB

['padpuaeckue meTo b1
peuieHus




norapuGMUIECKUX
ypaBHEHUH

66

I'paduueckue meTobl
pereHus
JOTapuPMHUECKUX
HEPaBEHCTB

67

68

69

70

71

['paduueckue MeTo b1
pewenus
norapuGpMUIEeCKUX
HEPABEHCTB

['padmyeckue MeTOabI
penieHus
IIOKa3aTCJIbHBIX U
JorapuMUIECKUX
ypaBHEHUU

['padmyeckue MeTOIbI
pelieHus
IIOKa3aTCJIbHBIX U
norapuMUIECKUX
ypaBHEHUU

I'paduueckue meTobl
pewenus
IIOKAa3aTCJIbHBIX U
JorapuGMHUIECKUX
HEPABEHCTB
I'paduueckue meTobl
pewenus
MOKa3aTeNbHbIX U
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norapuGMUIECKUX
HEPaBEHCTB

72

KonTtponbnas pabora:
"HppanuoHaibHbIE,
noKa3aTeIbHbIE U
JorapupMuIecKue
HepaBeHCTBA"

73

KowmrekcHbie uncna.
Anrebpanyeckas u
TPUTOHOMETPHYCCKAS
dbopMBbI 3anucH
KOMILJIEKCHOTO YHCIIa

74

KowmrekcHbie uncna.
Anrebpanyeckas u
TPUTOHOMETPUYECKas
dbopMBI 3amucu
KOMILJIEKCHOTO Yncia

75

Apudmernueckue
OIIEpaLUU C
KOMIUIEKCHBIMU
YyHClIaMu

76

77

Apudmernueckue
OIlEpalnu C
KOMIUIEKCHBIMU
YyHCIIaMu

Nzobpakenue
KOMIIJICKCHBIX YHUCECII
Ha KOOPJMHATHOMN
IIOCKOCTH




78

Nzobpaxenue
KOMILICKCHBIX YHCE
Ha KOOPJANHATHOM
IIOCKOCTH

79

®opmyna Myaspa.
KopHu n-o#i crenenn
13 KOMIUIEKCHOTO
yucIia

80

®opmyna Myaspa.
KopHu n-o#i crenenn
13 KOMIUIEKCHOTO
yucIia

81

[Ipumenenune
KOMIUIEKCHBIX Y CEeT
JUTSL PEeUICHUS
buznyecKux u
reoMeTPUYECKUX 3aa4

82

83

84

KonTponbHnas padora:
"KommnexcHble unciia"

Harypainbnsle u nensie
qucia
Harypanbnsle u nensie
qucIia

85

IIpumeneHne
MIPU3HAKOB JEINMOCTH
LEJIBIX YUCEI




86

[Ipumenenue
IIPU3HAKOB JEIUMOCTU
LEJIBIX YUCEIl

87

[Ipumenenue
IPU3HAKOB JETUMOCTU
uenbix yucen: HOJ u
HOK

88

[Ipumenenne
[IPU3HAKOB JEITUMOCTU
uensix yucen: HOJ u
HOK

89

90

91

92

93

[Ipumenenue
MPU3HAKOB JAECIUMOCTH
LEJIBbIX YUCEII: OCTAaTKH
10 MOJTYJIFO

IIpumeHeHune
IIPU3HAKOB JEIMMOCTH
LEJIBIX YUCEII: OCTATKU
10 MOZYJIO

IIpumeHeHune
MIPU3HAKOB JEIUMOCTH
IIEIBIX YHUCET:
anroput™ EBkimaa nis
pelIeHHs 3a/1a4 B
IEIBIX YHUCIax

KonTtponbHas pabora:
"Teopus Henbix yncen"
Cucrema u
COBOKYITHOCTb




YpaBHEHHI.
PaBHOCHIEHEIC
CHCTEMBI i CUCTEMBI-
CIIEACTBUS

94

95

96

97

98

Cucrema u
COBOKYITHOCTh
YpaBHEHUU.
PaBHOCHIBHBIE
CHCTEMBI H CUCTEMBI-
CIIEACTBUS

OcCHOBHBIE METO/IbI
pELIEHUsI CUCTEM U
COBOKYITHOCTEH
paLrOHAIBHBIX
yYpaBHEHUHU

OCHOBHBIE METOIBI
pELIEHUs] CUCTEM U
COBOKYITHOCTEMN
MPPALMOHATIBHBIX
yYpaBHEHUHU

OCHOBHBIE METOIBI
pELIEHUs] CUCTEM U
COBOKYITHOCTEMN
MOKa3aTeJIbHBIX
YpaBHEHUNU

OCHOBHBIE METOIBI

pELIEHUs] CUCTEM U
COBOKYITHOCTEMN




MOKa3aTeIbHBIX
ypaBHEHUH

99

OCHOBHBIE METO/IbI
pEIICHUS CUCTEM H
COBOKYITHOCTEM
norapuGpMUIECKUX
ypaBHEHUH

100

OCHOBHBIE METO/IbI
pEIICHUS CUCTEM H
COBOKYITHOCTEHN
norapuGpMUIEeCKUX
YpaBHEHUN
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101

102

[Ipumenenue cucrem Kk
peLIEeHNO
MaTEeMaTU4YeCKUX 3a/1a4
Y 33J1a4 U3 pa3Iu4HbIX
oOnacTeil HayKu U
peanbHON KU3HU,
MHTEPIIPETALNS
MOJIYYEHHBIX
pe3yabTaToOB

[Ipumenenue cucrem Kk
PELICHUIO
MaTeMaTHYECKUX 3a7a4
Y 3aJ1a4 U3 pa3IMyuHbIX
oOrnacteil HayKu 1
pEATbHOM )KU3HH,
HHTEPIIpETALNS
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MOJTY4eHHBIX
pe3yJIbTaTOB

[IpumeHenue
HEPABEHCTB K
pELIEHUIO
MaTeMaTHYECKUX 3a7a4
U 33/1a4 U3 pa3InyHbIX
o0racrteil HayKu U
peanbHOU KU3HU,
UHTEpIpeTanus

103

MOJTYYSHHBIX
pe3yJIbTaToB

KonTponbhas pabora:
"Cucremsl
palMOHATBHBIX,

104 UPpaLMOHATIbHBIX
MOKa3aTeNbHbIX U
norapuMUIECKUX
ypaBHEHHUI"

PanmonanbHbIe
105 YpaBHEHHS C
rnapaMeTpamu

PanmonanbHble
106 HEPABEHCTBA C
napameTpamu

Pammmonanbabie

107 CHCTEMEI C
napaMeTpamu




108

Hppanuonansusie
YPaBHEHUH,
HEPABEHCTBA C
napaMeTpamu

109

Hppanuonanbusie
CUCTEMBI C
napaMeTpamu

110

ITokxa3aTensHEIC
ypaBHEHU,
HEpaBEHCTBA C
napameTpamu

111

112

113

114

[Toka3arenbHble
CUCTEMBI C
napaMeTrpamu

Jlorapugmuueckue
ypaBHEHHS,
HEPABEHCTBA C
napaMeTpamu

Jlorapudgmuueckue
CUCTEMBI C
napameTpamu
Tpuronomerpuueckue
yYpaBHEHUS C
rnapameTpamu

115

Tpuronomerpuueckue
HEPABEHCTBA C
rapameTpamu




116

Tpuronomerpudeckue
CUCTEMBI C
napaMeTpamu

117

118

119

[TocTpoenue u
UCCIIEJOBaHUE
MaTeMaTHYECKHUX
MOJIEJIEH peabHbIX
CUTYallUi C IOMOIIbIO
YpaBHEHUH ¢
napameTpamu

[TocTpoenue n
UCCIJIEJOBaHNE
MaTEeMaTHYECKHUX
MOJIeJIe! pealIbHbIX
CUTYyalUH C IOMOLIBIO
CHUCTEM ypaBHEHHUH C
rapameTpamu

ITocTpoenue u
UCCIIEI0BAHKE
MaTEMaTHYECKHUX
MOJIENEN peabHbIX
CUTYallHil C HOMOIIBIO
CHUCTEM ypaBHEHUH C
rapameTpamu

120

121

KonTtponpHas padora:
"3amauu
napameTpamu”

IToBTOpEHue,
0000111eHNE,




cUCTEeMaTu3aIus
3HaHui: "YpaBHeHus"

IToBTOpEHue,
122 0000111eHNE,

CUCTEMAaTH3aLMs
3HaHui: "YpaBHeHus"

[ToBTOpEHHE,
00001IeHNE,

123 cHUCTEeMaTH3aIus
3HaHUM: "YpaBHEHUS.
Cucremsl ypaBHeHHN"

[ToBTOpEHHE,
000011IeHNE,

124 CUCTEMATHU3AINAA
3HAHMIL:
"HepaBenctpa"

IToBTOpEHME,
o0o01Ienue,

125 CHCTEMAaTHU3aLUS
3HAHUM:
"HepaBenctpa"

IToBTOpEHME,
00001IeHHE,

126 CHCTEMAaTH3alHs
3HAHWI:
"HepaBenctpa"

[ToBTOpEHME,
127 0000111eHHE,
cucTeMaTu3arus




3Hanuii: "lIponsBogHas
U e€ npuMeHeHue"

128

IToBTOpEHME,
0000111eHNE,
CUCTEMAaTH3aLMs
3HaHuii: "lIponsBogHas
U e€ npuMeHeHue"

129

IToBTOpEHME,
00001IeHNE,
CUCTEMAaTU3aLMs
3Hanuii: "lIpousBogHas
U e€ npuMeHeHue"

130

IToBTOpEHME,
o0o01Ienue,
CUCTEMAaTH3aLHs
3HaHuii: "UHTerpan u
€ro npuMeHeHue"

131

IToBTOpEHME,
o0o01enue,
CUCTEMAaTH3aLHs
3HaHui: "OyHKuun"

132

133

IToBTOpEHME,
00001IeHHE,
CHUCTEMaTH3aITUs
3HaHui: "OyHKuun"
IToBTOpEHME,
00001IeHHE,
CUCTeMaTH3alHs
3HaHui: "OyHKIMN"




Hrorosast KOHTpoOJIbHASA
134
pabora

Hrorosast KOHTpoOJIbHASA

1
3 pabora

[ToBTOpEHME,

0000111eHHE,
136 R
CHUCTEMaTU3aIUs

3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa u Hayajga MaTeMaTHUYECKOTO aHaJlu3a, TeOMETPHS.
Anrebpa u Hadana MareMatudeckoro ananmsa, 11 kmacc/ Komsirun FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkimonepHoe o01iecTBo
«M3marensctBo «IIpocBemenue»

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
Anre0Opa 1 Hauaja MaTeMaTu4yeckoro ananusa, 11 kmacc/ Mypasun ['.K.,
Mypasuna O.B., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

* MaTteMaruka: anredpa v Hadajia MaTeMaTUYECKOTO aHaIu3a, FEOMETPHSI.
AnreOpa v HavyaJla MaTeMaTUYeCcKoro aHanusa, 11 knacc/ Hukonsckuit C.M.,
[ToranoB M.K., PemernuxkoB H.H. u apyrue, AkiimonepHoe o0I11ecTBo

«M3parensctBO «IIpocBenieHne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA
N3AATEJIBCTBO ITPOCBEILIEHUE

MOJ HIKOJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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