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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYECHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESTEIbHOCTH, TpeOyIolel MpOJOJKUTENbHOM  KOHIEHTpAlUd BHHUMAHUA,
CaMOCTOATENbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yJIbTaT.

B ocHoBe MeToanku oOydeHus anreOpe U HayajlaM MaTeMaTUYECKOro aHaIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTeMaTHYECKOTO aHAIHN3a
BBIJIEJICHB  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToAnYeckue JuHuM: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpaduku», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTeMaTUYecKoro aHamusa», <«MHoxecTBa M JioTUKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET
oOyueHust Ha YPOBHE CpETHETO 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIAsICh HOBBIMHM TEMAMHU U pazaenamu. /J[aHHbII yueOHbIN
KypC SBJSIETCS WHTETPATHBHBIM, IOCKOJIbKY OOBEIUHSET B cebe cojep:KaHue
HECKOJbKMX MaTeMaTUYECKUX TUCUUILUIMH, TaKUX Kak aiaredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUN aHaIn3, TEOPHsl MHOKECTB, MaTeMaThuueckas Jioruka u napyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJeBalOT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaTroM, y HUX IMOCJIEI0BAaTEIbHO POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTUYECKYI0 MOJENIb PEAIbHOW CHUTYyallMd, MPUMEHATHh 3HaHUS,
MOJIyYCHHBIE TPU M3YYEHHH YYeOHOro Kypca, JJig PEHIeHUs CaMOCTOATEIbHO
c(opMyIMPOBAHHON MaTEeMAaTUYECKOW 3a/Jayu, a 3aTeM HHTEPHPETUPOBATH CBOM
OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0cOo0O€ BHUMaHuE  yHelsieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroImIMMCs MHOKECTBAa HATYpPalbHBIX, IIENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCEN U
3HaKOMCTBY C BO3MOYXHOCTSMM MX MPUMEHEHUS JUIsl PELEHUsS Pa3iMyYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUS W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAlMOHAIBHBIX, IOKAa3aTeNIbHbIX, JIOTapUPMUUYECKUX H
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX
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3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HAaWOOJBIINX M HaMMEHBIINX 3HAYEHUN (PYHKIIHU.
Jannast copep:xarenbHas JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jorapudmbel. brarogaps uzyudeHuio anreOpandeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKK ACTYKTHBHBIX PacCyKICHUH,
paboThl C CHUMBOJIbHBIMU (OpMamMH, TMpPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AJreOpa nmpeaiaraeT 3ppekTuBHbIC
WHCTPYMEHTBl I PEUICHUS IPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3a7ady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3BMOXHOCTH KaK A3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHAA «DyHKIMM W TpaQuKA» TECHO
NeperuieTaeTcs ¢ JAPYTMMU JIMHUSMU y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 33Ja€T MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaKk U C pEIICHHEeM YpaBHEHM U HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensercs (GOPpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMUHBIMU BEJIMYMHAMU, HCCJIEAOBaTh MOJy4YeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIleJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, ITO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKAY BETMYMHAMH B PA3JIMUHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U ciioBecHOW. Ero n3ydenne crocoOCcTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3aIH, UCIOJIb30BAHUIO aHATOTHH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JIOCTYITHBIX 00YyYaronuMcs, Tak KaK y HUX TOSBISETCS BO3MOXXHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMHN, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHUSI MATEMATHYECKHX MOJEJIEeN pealbHbIX CUTYyallUid,
MO3BOJIIET HAXOIUTh HAWITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
HKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMATILHO-JIOTUYECKOTO U KPEaTUBHOTO
MBINIUICHUS, (OPMUPOBAHUIO YMEHHM pAcClO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HcKyccTBe. O0yyaroniyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYEeHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpaXx.



CopeprkaTenbHO-METOaUYECKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBINA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKHe
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJleAyeT MpU3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIETEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIINIICHUS
00y4aronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCY’KJICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJEIEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y49eOHOTO Kypca IIMPOKO HCIOJIB3YeTCs I pelieHUs] MPUKIaAHBIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHUS TNPHUKIAJHBIX 3a7ad
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 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC JIPOOHU, MPOIEHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre omepanmuy ¢ JICWCTBUTEIBHBIMH  4YHCIaMd.  Moyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noaXo e (opMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT IJI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
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
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHs!I ¢ 11e1bIMU KO3 UIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUM, COACPKAIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BeIpaKeHHH, COACPIKANTUX JTOTAPUDMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

Jorapu(pMUYECKUX YpaBHEHHIA.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pemienne cuctem JIMHEMHBIX ypaBHEHHWWA. Marpuia CUCTEMBI JIMHEHWHBIX
ypaBHeHUH. ONpenennTens MaTpuLbl 2X2, €ero reOMETPUYECKUI CMBICI M CBOMCTBA,
BBIYMCIICHHE €T0 3HAYEHUs, IPUMEHEHUE ONPENCIUTENS I PELICHUS CHCTEMBI
JMHEWHBIX ypaBHEHMU. PemeHne npuKIagHbIX 3a0ad € IOMOLIBIO CHUCTEMBI
JMHEWHBIX ypaBHeHUM. MccnenoBanue nOCTpOCHHOM MOJENIN C MMOMOLIBIO MATPHII
Y OIIPEJEIUTEIICH.

[IocTpoeHne MaTeMaTHYEeCKUX MOJENIEH pEeallbHOM CUTYyallMM C IOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00JIacTeil HAYKHU U peaTbHON KU3HU.

DYyHKIUHN U TPAPUKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Kommnosumms pyskiuit. I'paduk  yHkuum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE U HeuéTHbIe pyHKumH. [leproauyeckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTM (pyHKUMH. MakCHUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinas, kBagpaTU4Hasi W JpOOHO-TMHEWHasT (DYHKUMU. DIEeMEHTapHOE
UCCJIEIOBAHNE U ITOCTPOEHUE UX TPaUKOB.

CrenenHast (pyHKLHMS C HATYpaJIbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs N-0if CTENeHU KaK (yHKIIMKA 0OpaTHOM CTETeHU
C HaTypaJbHBIM [TOKA3aTEJIEM.

[lokazaTenbHass U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelIEHUs] YpaBHEHUM.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

OYHKIMOHAIbHBIE 3aBUCUMOCTHM B peaJbHBIX MpoIeccax M SIBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havaja MaTeMaTH4eCcKOro aHajimn3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUs ITOCJIeNOBaTeILHOCTEH. MeTon
MaTeMaTH4eCKOM HHIAYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHajin3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTprUecKas nporpeccud. beckoHeuHo yObIBaromast
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETpUUECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CIOKHBIX



MpOUEHTOB. VCronp30BaHWE MPOrpeccHM Ui PEUIEHUS pPEaNbHbIX 3a7a4
MPUKIAJHOTO XapaKTEepa.

HempepeiBHble (GYyHKIIMM W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHble QyHKIHK. OnpeneneHne, TeOMETPUIECKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOIepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpamMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJIbHBIX IIPOLIECCOB MU SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KVIACC

Yuciia ¥ BBIYUCICHUSA

HarypanbHbie u nenble yncna. [[pumMeHeHne MpU3HAKOB JIEIMMOCTH LIEJIBIX
yycen, HauOombIuid oO0mui aenutens (mamee — HOJl) m HammeHbimee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:ito, anroputma EBkinaa i pemenus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3alUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTh YPABHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI
U CHCTEMBI-CIIe/ICTBUS. PaBHOCWIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTprU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIIECHUS TIOKA3aTeNbHBIX U  JIOTApU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.



OCHOBHBIE METO/Ibl PELICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPpALMOHATIbHBIX, TIOKA3aTEeIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3’INYHbIX 00JIaCTEl HAYKU U peanbHOM KU3HU, HHTEPIPETaLUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTruX y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHne Mpou3BOAHON K UCCIEI0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxaeHne Hanboblero 1 HAMMEHbIIEro 3HaYeHU I HepephIBHON
GyHKIIUU Ha OTpE3KeE.

[IpuMeHeHnEe NPOU3BOAHOM JUIA HAXOXKICHUS HAWIY4dIIEero pElEHUs B
NPUKIIAHBIX 3a1adax, Uil ONPEACIIEHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3aJIaHHOTO (HOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIEpBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuia HaxoX1eHUs! IEpBOOOPa3HBIX.

Nuterpan. ['eomeTpuyeckuil CMbICI HHTETpaja. BeIyucaeHue onpene€HHOTo
uHTerpana no gpopmyne Herotona-Jleiionuna.

[TpumeHeHne uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C TMOMOLIBI Au(depeHIInaIbHbIX
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 TPAKIAHCKOHN MO3UIIMHA O00yUYaOIIETOCs] KaK aKTUBHOTO |
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COI[MAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMAaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCyKIeHUMN, BOCIPUUMUYUBOCTH K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAaHHE IIEHHOCTH TPYIOJIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
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Oynymedr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caM000pa30BaHWI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COIMAJTBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpe/Ibl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX MPoOJieM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HAyKHW KaK cepbl 4eTOBEUCCKOM IeATeTHOCTH, ITAMOB €€ Pa3BUTHUS ¥ 3HAUMMOCTH
JUTSL pa3BUTHS ITUBHIN3AINH, OBJIAJACHHUE SI3IKOM MaTEMaTHKH U MaTeMaTHICCKOU
KyJIbTYPOH KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH MTPOCKTHYIO
1 UCCIIeIOBATEIIbCKYIO JEATEIbHOCTh MHANBUIYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBIBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHH, yCTaHABIUBATh CYIIECTBEHHBIN MMPU3HAK KilacCU(pUKALINH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBIABJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3A U IIPOTUBOPEUHS
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IIPOBOAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;
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BbIOMpaTh cmoco0 pemieHus ydeOHOM 3amayu  (CpaBHUBATh HECKOJBKO
BapHAHTOB PEIIEHHS, BHIOMpPATh HauOoJIee MOAXOASIINN C yUETOM CaMOCTOSATEIBHO
BEIICIICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIONIb30BaTh BOMPOCHI KaK HMCCIEIOBATEIbCKUI WHCTPYMEHT ITO3HAHUSA,
dbopMynupoBaTh  BOMPOCH,,  (DUKCHpYIOIMIME  MNPOTHBOpEYHe,  MpolieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MIPOBOJUTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHUECKOTO 00BEKTa, SIBICHMSI, TIpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENNFHO (POpMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

POTHO3UPOBATh BO3MOXHOE pa3BUTHE IIPOIlECcCa, a TaKXKe BBIIBUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH Je€(UIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIPOC U JJIsI pEIICHUS 3a/1au;

BEIOMPATh MH(POPMAITHIO U3 HCTOYHUKOB PA3IMIHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh M MHTEPIPETHPOBATH HHGOPMAIIHIO PA3IMYHBIX BUIOB U (hOPM
MPE/ICTaBIICHNUS,;

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(hOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IIMCbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHUs II0 XOIy pEUIeHus 3aJauyu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTaBIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;
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IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABJISITH ILJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI TpoIlecca M pe3ysibTaTa PEIICHUS
MaTeMaTUYECKOM 3aauu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPU PEUICHUU 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUSIM, OOBSICHATh MPUUUHBI
JIOCTUKEHUS UM HEJOCTUKEHUS PE3YJIbTaTOB JEITEIHbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThl MpU pelIeHUd YYEOHBIX 3a7ady, MPUHUMATHL I1I€JIb COBMECTHOM
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3aAIllMI0 COBMECTHOM paboThl, paclpenessTh
BU/JIBI pa0OT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IpyNmnoBbIX (opMax palboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITOJIHSATH CBOIO YaCTh PA0OThI U KOOPIMHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM YyYaCTHUKAMU
B3aUMOJCHUCTBU.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIIHE
MpeAMETHbIE PEe3yJIbTaThl MO OTMEJIbHBIM TeMaM paboueil MporpamMmbl yu4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yucaa v BBIYUCTCHUSA:
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cBOOOIHO OIEpPUPOBaTh MOHATHUSMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALUMOHATBFHOE YHCIO, MHOXECTBA
PALMOHAIIBHBIX U JICMCTBUTENIBHBIX YUCEI, MOAYJb JEHCTBUTEIBHOTO YUCIA;

OPUMEHATHh JpOOM W MPOLEHTHl ISl PELICHUS MPUKIAJHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATIbHOU KU3HU;

IPUMEHSATH NPUONMKEHHBIE BBIUMCICHUS, TPABUJIa OKPYTJIEHUS, IPUKHUIIKY U
OLICHKY PE3yJIbTaTa BBIUYNCIICHNN;

CBOOOZIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM I0Ka3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI ISl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

cBOOO/IHO OIEpPUPOBATh MOHATHEM: apU(PMETHUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapU(PM UHcCIa, JECATHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YUCIJIOBOTO apTyMEHTA;

OIIEPUPOBATH MOHATUAMM: APKCUHYC, APKKOCHUHYC U ApKTAHI€HC YMCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHSTHSIMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHblE METOJbl pEIICHUs pPAalMOHAIBHBIX U JApPOOHO-
palMOHAJIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ] HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOYJIEH C LEIbIMU KO3 PHUIIEHTaM1, KOPHU MHOTOYJICHA, TPUMEHSTD JIeJICHNE
MHOI'OYJIECHA Ha MHOTIOWIEH C OCTaTKoM, Teopemy besdy u teopemy Buera mis
peneHns 3a1ay;

CBOOOJHO ONEpPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHMIA,
MaTpuLa, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
UCITOJIB30BaTh CBOMCTBA ONpENEnuTeNs 2 X 2 JuIsl BBIYMCIEHHUS €r0 3HA4YCHHS,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IMOMOLIBIO MaTpHI] U OINpEACTUTENEH,
WHTEPIIPETUPOBATH NTOJIYyYECHHBIM PE3yJIbTaT;

UCIIOJIb30BAaTh CBOWMCTBA JICUCTBHM C KOPHSIMHU [IJIsi MpeoOpa3oBaHUs
BBIPAKCHUM;
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BBITMIOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAKEHUHN, COJAEPKAIINX CTETIEHU C
palroHaIbHBIM TTOKa3aTeNeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeodpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HUpPPAIMOHAIIbHBIC, MOKa3aTeJbHbIE U
JorapuMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXO0/I0B MM OCYILECTBIISIS MPOBEPKY KOPHE;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHEe (HOpMYJIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDOKEHUS, ypPAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/laud, MCCIEI0BaTh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (PYHKIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KOoMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MpeoOpazoBanus rpaduKoB PYHKIINNT;

CBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HauYeHUU (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypalIbHBIM U
HEeIbIM TIOKa3zareneM, rpaguk CTeneHHOW (YHKIHMU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-OW CTEemeHW Kak (DYHKIIMM OOpaTHOM CTENeHu ¢
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas W APOOHO-JIHHEWHas
(byHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U IOCTPOSHUE UX TPAPUKOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: TOKa3aTeslbHAs W JorapupmMuyeckas
GbyHKIIMKA, UX CBOWCTBA U TrpaduKH, HUCIOIL30BATh MX TpaQUKUA JIS PEIICHUS
YPaBHEHHUI;

CBOOOJHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesieNieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (GYHKIMA i1 WCCIENOBAHUS TIPOILECCOB M
3aBUCUMOCTEH TPHU PEIICHUH 3a/ad U3 APYTUX yU4eOHBIX MPEIMETOB U PEabHOMN
KHU3HU, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;
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Hauana MaTeMaTn4ecKoro aHajamu3sa:

CBOOOJTHO OMEPUPOBATH TOHATHIMU: apu(PMeTHUecKass W TeOMEeTpUYeCcKas
nporpeccusi, 06CKOHEYHO yOBIBaIOIasi TeOMETpUUIecKas MPorpeccusi, TMHEUHBIA U
HKCIIOHEHIIUATIBLHBIN pocT, (hopMyia CII0KHBIX MPOILEHTOB, UMETh MPEACTaBICHUE O
KOHCTAHTE;

MCIOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3a4a4 MPUKIATHOTO
Xapakrepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MaJIbIX;

CBOOOTHO ONIEPUPOBATH OHATUSIMU: HEMPEPHIBHBIE (PYHKITUH, TOYKU Pa3pbiBa
rpaduka GyHKIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJTHO OIEPUPOBATH MOHATUEM: (YHKIWS, HEMpEpbIBHAs HAa OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpas MPOU3BOIHbBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEJICHHS, YACTHOTO U KOMIIO3ULIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  TMOHATUSIMHU: MHOXXECTBO,  ONEpali  Haj
MHOXECTBaMHU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAaHUS PEATbHBIX
MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yUeOHBIX IPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpEACNICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, T0KA3aTEIHCTBO, PABHOCHIIbHbBIE
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICA TOJYYUT CICAYIOIIHNE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTrO aHaTU3a:

Yuciaa v BBIYUCTCHUSA:

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: HATYPAIHHOE U II€JI0€ YKCIIO, MHOXKECTBA
HATYpaJIbHBIX U LEJIBIX YHMCEN, UCIOIb30BaATh MPU3HAKU JIEIMMOCTH LEIbIX YHCEN,
HOJ/l u HOK HaTypaibHBIX 4YuCEN IJid pEUIeHUs 3aJad, NPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa 1O MOJYJI0, 3alUCHhIBaTh
HaTypaJIbHbIE YMCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS,
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CBOOOHO OMEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPUUYECKOM (hopMe, BBHITIONHATH apu(METHUECKUE ONEpali ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTEJbHBIE U
Jorapu(MHUUECKHe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEH TpPU PpEIICHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPHUPOBATh MOHATHAMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarhb palMOHAJIbHBIE, UppalMOHaJIbHBIE, II0Ka3aTEeIIbHBIE,
jgorapupMuyUecKue UM TPUTOHOMETPUUECKHE YpaBHEHUSI U  HEPABEHCTBA,
CoZIeprKalle MOYJIM U TapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXXECHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBl II0 YCIOBHMIO 3aJayy,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpadUKU KOMMO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
IIJIOCKOCTH;

CBOOOJIHO OMNEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Hayaja MaTeMaTH4eCKOro aHajmu3a:

UCIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIE0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;
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HAXOAUTh HauOoJbllIee U HAaNMEHbIIee 3HaUeHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlEero pElIeHus B
MPUKIIAJIHBIX, B TOM YHCJIE COUUAIBHO-3KOHOMHYECKHUX, 3aa4ax, 11l ONPEACICHUS
CKOPOCTHU U YCKOPEHHUS TMpoliecca, 3aJaHHOro GopMyioi uin rpadukoM;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: I€pBOOOpa3Has, OMNpPEACIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTAPHbIX (YHKIMHA ¥ BBIYHUCISATH
uHTterpai no popmysne Herotona-Jleitonuna;

HAXOJUTh TJIOMIAIHN MIOCKUX (QUTYP U OOBEMBI TEJ C TOMOIIBIO UHTETPaa;

MMETh MPEACTABIICHHE O MATEMAaTHYECKOM MOJEIMPOBAHMM Ha MPUMEPE
cocraBieHus TudpepeHInaIbHbIX YpaBHEHUH;

pemaTh NPUKIAIHBIE 3a4a4M, B TOM YHUCJIE COLHAIBHO-3KOHOMHUYECKOTO U
($U3NYECKOT0 XapaKkTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

3HaHUHU

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypchl
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.

1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 bubanorexa [JOK
HepaBeHCTBa. CUCTEMBI IMHEUHBIX https://resh.edu.ru/subject/51/
YpaBHEHUU

5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 1 bubanoreka ITOK
LEJIBIM I10Ka3aTeIeM https://resh.edu.ru/subject/51/

3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1 bubnmoreka [IOK
I/Ippa]_[]/IOHa_]'[],HHe YpaBHEHUA https://resh.edu.ru/subject/51/

4 [TokazarenbHas pyHnkuus. [lokazarenbHbie 10 1 1 bu6nuorexa [IOK
YpaBHEHUSA https://resh.edu.ru/subject/51/

5 Jlorapudpmuueckas GpyHKIUS. 18 1 bubnmnoreka LIOK
Jlorapudmudeckue ypaBHEHUS https://resh.edu.ru/subject/51/

6 TpI/IFOHOMeTpI/I‘-IeCKI/Ie BBIPAXXCHUS U 29 1 Buonuoreka ]_[OK
ypaBHEHUS https://resh.edu.ru/subject/51/

butmmoreka IJOK

7 ITocnenoBarenbHOCTH U MPOTPECCUH 10 1 https://resh.edu.ru/subject/51/

bubmmoreka IJOK

8 Henpeprsneie dymkum. [poussomas 20 1 1 https://resh.edu.ru/subject/51/

9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT 5 3 bubmuorexa IJOK

https://resh.edu.ru/subject/51/

19



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

11

20



11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsl
1 UccnenoBanne QyHKIMI ¢ TOMOIIBIO 22 1 1 bubnuoreka [IOK
MPOU3BOIHOM https://resh.edu.ru/subject/51/
bub6nuoreka [IOK
2 [TepBooOpaznas u UHTETpa 12 1 https://resh.edu.ru/subject/51/
I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. bubmmorexka [IOK
3 14 1 1 _ .
TpuroHomeTpruyecKue HEpaBEHCTBA https://resh.edu.ru/subject/51/
HppaunoHanbHble, IOKa3aTEIbHbIE U bu6mmorexa [IOK
4 24 1 _ ;
JorapuMuUecKre HepaBeHCTBa https://resh.edu.ru/subject/51/
bubnuorexa [JOK
5 Kommrecnbie ancna 10 1 https://resh.edu.ru/subject/51/
bubnunorexa LIOK
6 Hatypanbhele u nensie qucia 10 1 https://resh.edu.ru/subject/51/
Cucremsl palluOHAIBHBIX, HPPAITTOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1 1 bubamorexa [IOK
. https://resh.edu.ru/subject/51/
ypaBHEHUM
bubnuoreka [IOK
8 3apaum ¢ napameTpami 16 1 https://resh.edu.ru/subject/51/
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 16 3 bubmnoreka IJOK
3HAHUU https://resh.edu.ru/subject/51/
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 11 3
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HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
ara undpoBbie
Nen/m Tema ypoka Kontpoabsubie IIpakTuueckue A op
Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl

1 MHoX%ecTBO, Onepaluy Haj 1 bubmoreka IIOK

MHOKECTBAMH U UX CBOWCTBA https://resh.edu.ru/subject/51/
. bubmuotexa [JOK

2 Jluarpammet Sitnepa-Benna 1 https://resh.edu.ru/subject/51/
[IpuMeHeHne TeopeTHKO-

3 MHOJKECTBEHHOTO alapara Jjis 1 1 Henens bubmmorexa [IOK

p & https://resh.edu.ru/subject/51/
pelieHus 3aaaq
PannonansHbIe ymca.

4 OOBIKHOBEHHBIC M IECATHYHBIE 1 bubnunoreka [{JOK
IpoOu, MPOLEHTHI, 0ECKOHEUHBIE https://resh.edu.ru/subject/51/
MepUOANYECcKHe Ipoou
PannonansHbIe ymca.

5 OOBIKHOBEHHBIC M IECATHYHBIE 1 bubnunoreka [{JOK
IpoOH, IPOLIEHTHI, OECKOHEYHBIE https://resh.edu.ru/subject/51/
MepPHOINYECKHEe IPooH

N 2 "Henens

6 [Ipumenenne npoOeli 1 MPOLIEHTOB 1 bubmuoreka [IOK
JUISL pEIIeHUs MPUKIIAIHBIX 3a/1a4 https://resh.edu.ru/subject/51/

7 [Tpumenenue apobeii 1 IPOIEHTOB 1 bu6mmoreka [JOK

AT PCIICHUS MMPUKIIAJHBIX 3a1a4

https://resh.edu.ru/subject/51/
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JlelicTBUTEbHBIC YKCIA.

Bbubmuotexa [JOK

8 PalmoHanbHpie H HPpALMOHATLHbIE https://resh.edu.ru/subject/51/
yucna
9 Apudmernueckre onepaum ¢ bubnuoreka IIOK
JEeWCTBUTEILHBIMHA YU CIIAMH https://resh.edu.ru/subject/51/
10 Mopaynb AeCTBUTENBHOIO YHACIIA U Bubinorexa [TOK
€ro CBOICTBA https://resh.edu.ru/subject/51/
[TpuGmmxEHHBIC BEIYUCIICHNUS,
11 MpaBujia OKPYIJICHUS, IPUKUIKA U 3 neAens Eubmzorexa [IOK
p 24 » IPHKHA . https://resh.edu.ru/subject/51/
OLICHKA PE3yJIbTaTa BHIYUCICHUI
OCHOBHBIE METO/IbI PEUICHUS LETBIX
12 U APOOHO-PAIMOHATTEHBIX Eubmorexa LIOK
AP P H https://resh.edu.ru/subject/51/
YpaBHEHUH U HEPABEHCTB
OCHOBHBIE METO/IbI PEIIECHUS LIETBIX
13 U IPOOHO-PAIMOHATTEHBIX bubnnorexa LIOK
AP P 1 https://resh.edu.ru/subject/51/
ypaBHEHU U HEPABEHCTB
OCHOBHBIE METO/IbI PELICHHUS LIEIbIX
14 U ApOOHO-paIlMOHATEHBIX bubnnorexa LIOK
P P https://resh.edu.ru/subject/51/
ypaBHEHU U HEPABEHCTB
N 4 Henens
MHorouneHs! 0T OJJHOI
IepeMeHHOou. Jlenenue MHOro4JIeHa Bu6nuorexa IJOK
15 _ .
Ha MHOTOYJIEH ¢ ocTtaTkoM. Teopema https://resh.edu.ru/subject/51/
bezy
16 MHoOrouieHsl ¢ UeIbIMUA Bubinorexa [JOK
koa¢pdunmentamu. Teopema Bueta https://resh.edu.ru/subject/51/
Pemenue cucreM muHEHHBIX Bu6nuoreka [JOK
17 5 Henensa

ypaBHEHUU

https://resh.edu.ru/subject/51/
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Pemenue cucreM TMHENHBIX

Bbubmuotexa [JOK

18 ypaBHEHUi https://resh.edu.ru/subject/51/
Marpuia cucTeMbl JTMHEUHBIX
ypaBHeHUH. Onpeaenurenb

19 MaTPHIBI 2X2, er0 reOMETPUYECKUH Eubmiorexa LIOK

pHl N R https://resh.edu.ru/subject/51/
CMBICII M CBOMCTBA; BBIYHMCIICHHUE €0
3HAYEHUS
Omnpenenurens MaTPUILI 2X2, €T0

20 reOMETPUYECKHUI CMBICII U CBOMCTBA; bubnnorexa LIOK
p ’ https://resh.edu.ru/subject/51/

BBIYMCJICHHE €0 3HAUCHHS
[IpuMeHeHne onpeaenuTeNns as

21 €IIeHUs CUCTEMBI JTHHEHHBIX bubmnorexa LIOK
P ¥ https://resh.edu.ru/subject/51/
ypaBHEHUM
Pemmennie npukiaaHbIX 3a1a4 ¢

22 IIOMOIIIBIO CHCTEMBI IMHEHHBIX Enbmzorexa [IOK

m 5 https://resh.edu.ru/subject/51/
ypaBHEHUN
Pemenne nmpukiagHeIx 3a1a4 ¢ 6 Henens
23 IIOMOIIIBIO CHCTEMBI IMHEHHBIX Enbmzorexa [IOK
H . https://resh.edu.ru/subject/51/
ypaBHEHUN
KonTponbHas pabora:

24 "PanmoHanbHble ypaBHEHUS U bubmuoreka [IOK
HepaBeHCTBAa. CUCTEMBI JIMHEHHBIX https://resh.edu.ru/subject/51/
ypaBHeHUi"

DyHKIHA, CTIOCOOBI 3aJaHUs
25 ¢bysakuu. Bzaumuo obpaTHbie 7 "Henenst bubmmorexa OK

¢bynaxun. Komnosunus pyHkuit

https://resh.edu.ru/subject/51/

24



I'padux pyHkuImu. DeMeHTapHbIE

Bbubmuotexa [JOK

26 mpeodp avSOBaHH’I rpaguKos https://resh.edu.ru/subject/51/
byHKIMHA
OO6nacTh ornpeneneHus: © MHOXKECTBO
27 3HayeHud pyHkuuu. Hynu yHKimm bubmorexa LIOK
' ' https://resh.edu.ru/subject/51/
IIpoMexyTKH 3HaK IOCTOSTHCTBA
YéETHble 1 HEYETHBIE (PYHKIIHHU.
[Teproanueckue GyHKINN. bu6mmoreka [JOK
28 _ .
[IpoMexkyTKM MOHOTOHHOCTH https://resh.edu.ru/subject/51/
byHKIIUN
MakcumMyMbl U MUHUMYMBbI
29 ¢byukun. Haubonsiee u bubmunorexa [JOK
HauMEHbIlIee 3HaUeHUEe (PYHKIIUU Ha https://resh.edu.ru/subject/51/
MIPOMEXKYTKE
30 Jlunelinas, KBaJpaTu4Has ¥ JIpoOHO- bubnuoreka [IOK
TUHEWHas QyHKIUH https://resh.edu.ru/subject/51/
8 Hexens
DneMeHTapHOe UCCIIeIOBAHUE U
31 MOCTPOEHHE IPaKOB ITHX bubmorexa [IOK
p p https://resh.edu.ru/subject/51/
byHKIUH
DneMeHTapHOe UCCIIeIOBAHUE U
32 MOCTPOCHHE TPAPUKOB ITHX bubmmorexa LIOK
https://resh.edu.ru/subject/51/
byHKIHIT
33 CreneHs C 1eIbIM [T0KA3aTEIEM. bubnuoreka [IOK
bunom Herorona https://resh.edu.ru/subject/51/
9 Henens
34 CreneHs C 1IeJIbIM TOKA3aTeNEM. bubmuoreka [IOK

bunom Herorona

https://resh.edu.ru/subject/51/
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Crenennast pyHKIUS C

35 HaTypaJbHBIM H IIEJIBIM bubimorexa [IOK
yP __u _ https://resh.edu.ru/subject/51/
nokazaresnem. E€ cBolicTBa u rpaduk
36 Kontponsnas padora: "CreneHnas bubnnoreka [IOK
¢bynknus. E€ coiictBa u rpaduk” https://resh.edu.ru/subject/51/
Apudmerndeckuii KOpeHb
37 HATypaJIbHOM CTETEHU U €T0 bubmmorexa TIOK
¢ https://resh.edu.ru/subject/51/
CBOICTBa
Apudmerrndeckuii KOpeHb
38 HaTypaJIbHOW CTENIEHU U €Tr0 bubimorexa [IOK
yp https://resh.edu.ru/subject/51/
CBOICTBa
10 mepens
[TpeoOpa3oBaHUs YUCIOBBIX
39 BBIPKCHHH, COJEPIKALINX CTCIICHU buGimorexa [IOK
p » CoAeprratt https://resh.edu.ru/subject/51/
Y KOpHU
[TpeoOpazoBanHus YUCITOBBIX
40 BBIPKCHUH, COJIEPIKAIUX CTCIICHU bubimorexa [IOK
p » CoMepalll https://resh.edu.ru/subject/51/
Y KOpHU
[Ipeobpa3oBaHUs YHCIOBBIX
41 BBIPAKECHU, COAEP/KAIUX CTEIIEHU bubmmorexa LIOK
’ https://resh.edu.ru/subject/51/
Y KOpHU
HppatmonanbHble ypaBHEHHUS.
42 OCHOBHBIE METOBI PELICHUS 11 nenens bubmmorexa [IOK
. https://resh.edu.ru/subject/51/
UppaIlMOHATFHBIX YPaBHEHUI
HppatmonanbHble ypaBHEHHUS.
PP P bubnuotexa [JOK
43 OCHOBHBIE METOABI PELLIEHUS

UppalMOHAIBHBIX YPAaBHEHHH

https://resh.edu.ru/subject/51/
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HppauunoHanbHble ypaBHEHHUS.

Bbubmuotexa [JOK

44 OCHOBHbIE METOTLI peH_IeHI/I}i https://resh.edu.ru/subject/51/
UppalMOHATIBHBIX YpaBHEHUI
PaBHOCHIIBHBIE IEpEXOABI B

45 SIICHUU UPPALMOHATBHBIX bubimorexa [IOK
p vpp H https://resh.edu.ru/subject/51/
YpaBHEHUI
PaBHOCUIIBHBIE TTIEpEXOBI B

46 SIICHUY UPPAITUOHATILHBIX bubmorexa TIOK
P “ppatt https://resh.edu.ru/subject/51/
YpaBHEHUI

12 nenens

PaBHOCUIIBHBIE TTIEpEXOBI B

47 €IIeHUU UPPALIUOHATILHBIX bubmorexa TIOK
p “ppant https://resh.edu.ru/subject/51/
ypaBHEHUN
PaBHOCHIIBHBIE TIEpEXOBI B

48 €IIeHUH UPPALMOHATBHBIX bubmmorexa OK
p ppatt https://resh.edu.ru/subject/51/
ypaBHEHUH
CaoiicTBa 1 rpaguk KOpHsI N-oi

49 CTeNeHU KaK (yHKIIMHU 0OpaTHOU bubmuorexa IIOK
CTENEHU C HATypaJIbHbIM https://resh.edu.ru/subject/51/
IIOKa3aTeseM
CaoiicTBa 1 rpaguk KOpHsI N-oi

50 CTeneH! KaK (yHKIIMHA 0OpaTHON bubmuorexa IIOK
CTENIEHU C HATypaJIbHbIM 13 menens | https://resh.edu.ru/subject/51/
IIOKa3aTesleM
Kontponbnas padota: "CsoiicTBa u

o1 rpaduk KOpHS N-0if cTeneHn bubmmorexa OK

p p ’ https://resh.edu.ru/subject/51/

HppanmonanbHsle ypaBHEHUS"

52 Crenenb ¢ palliOHATbHBIM bubmunoreka ITOK

nokasaTrejieM U €€ CBOUCTBA

https://resh.edu.ru/subject/51/
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Crenenb ¢ palliOHATbHBIM

Bbubmuotexa [JOK

53 mokKazaTejIeM U €€ CBOMCTBA https://resh.edu.ru/subject/51/
54 Crenenb ¢ palliOHATbHBIM bu6mmoreka [JOK
IIOKAa3aTesIeM U €€ CBOMCTBA https://resh.edu.ru/subject/51/
N 14 nepens
55 [TokazarenpHas GyHKIHS, €€ bu6mmoreka [JOK
CBOICTBa U rpaduk https://resh.edu.ru/subject/51/
Hcnonb3oBanue rpaduka GyHKIINN bubnmmnoreka [{OK
56 . : ;
JUIsl pEeLIeHUs] ypaBHEHU N https://resh.edu.ru/subject/51/
Hcnons3oBanue rpaduka QyHKIUN bubmuoreka [IOK
o7 . _ .
JUISl peLIEHUs] YpaBHEHUN https://resh.edu.ru/subject/51/
[lokazaTenbHble ypaBHEHUS.
58 OCHOBHBIE METO/bI PEUICHUS Bubmzorexa HO.K
- https://resh.edu.ru/subject/51/
MOKa3aTeIbHBIX YPAaBHEHUI
ITokazaTenbHbIe ypaBHEHUS. 15 Hepena
59 OCHOBHBIE METO/IbI pEUIECHUS bubmmorexa OK
ABLP . https://resh.edu.ru/subject/51/
MOKa3aTeIbHBIX YPAaBHEHUI
ITokazaTenbHble ypaBHEHUS.
60 OCHOBHBIE METOBI PEIICHUS bubanorexa HO.K
. https://resh.edu.ru/subject/51/
MOKa3aTeIbHBIX YPAaBHEHHI
KonTponbHas pabora:
61 "IToka3zarenpHast HyHKIHS bubmmorexa [IOK
yH : https://resh.edu.ru/subject/51/
[TokazaTenbHble ypaBHEHUA"
62 Jlorapudm uucna. CoiicTBa bubnuoreka [IOK
norapugpma 16 memens  Nttps://resh.edu.ru/subject/51/
63 Jlorapudm yncna. CBoiicTBa bubmuoreka LIOK
norapudma https://resh.edu.ru/subject/51/
64 Jlorapudwm uucna. CBoiicTBa Bu6moreka IJOK

nmorapupma

https://resh.edu.ru/subject/51/
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65 JlecsiTUUHBIE U HATYpaJIbHbIE BuGmorexa LIOK
sorapu@mbl https://resh.edu.ru/subject/51/
66 JlecaTUYHBIE U HATypAJIbHbIE bubnuorexka IIOK
norapupmbl https://resh.edu.ru/subject/51/
- 17 nenens
IIpeoOpa3oBaHue BBIPAKEHUH, Bu6mnuorexa [JOK
67 .
coJiepKaIiux JorapupmMbl https://resh.edu.ru/subject/51/
[IpeoOpa3oBaHue BEIpAXKCHUH, Bu6imnotexa LIOK
68 .
coJiepKalux JorapupmMbl https://resh.edu.ru/subject/51/
69 [IpeoOpa3oBaHue BEIpaXKCHUH, Bu6mmoreka LIOK
COZIepIKAIHX JIOTapU(PMBI https://resh.edu.ru/subject/51/
70 Jlorapudmuueckas GyHkuus, eé Bu6nuorexa [JOK
CBOICTBa U rpaduk https://resh.edu.ru/subject/51/
N 18 Henens
71 Jlorapudmuaeckas Gynknums, e Bu6nuorexa [JOK
CBOMCTBa U rpauk https://resh.edu.ru/subject/51/
79 Ucnons3zoBanue rpaduka QyHKIIUN Bu6mmoreka [JOK
JUISl peLIEHUs] YpaBHEHUN https://resh.edu.ru/subject/51/
73 Hcnonb3oBanue rpaduka GyHKIUN Bu6nuorexa [JOK
JUISl pellieHus] YpaBHEHUI https://resh.edu.ru/subject/51/
Jlorapudmudeckue ypaBHEHHS. .
bu6moreka IIOK
& OCHOBHKIE MCTOZIEI PeIleHHA . https://resh.edu.ru/subject/51/
Jorapu(pMHUUECKUX YpaBHEHUN
Jlorapudmuueckue ypaBHEHHS. 19 Henens .
bubmmorexa IIOK
7 OcHoBHbIC METOB! pemenns . https://resh.edu.ru/subject/51/
Jorapu(PMUIECKUX YpaBHEHUN
Jlorapudmuueckue ypaBHEHUSI.
76 OCHOBHBIE METOABI PELLIEHUS bubmorexa LIOK

Jorapu(MUUECKUX ypaBHEHUI

https://resh.edu.ru/subject/51/
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PaBHOCUIBbHEIC nepexoanl B

Bbubmuotexa [JOK

" peleHIH .];IOl"ap MmumICCInX https://resh.edu.ru/subject/51/
YPaBHEHMM
PaBHOCHIIBHBIE ITEPEXO/IBI B
78 peleHnH JorapupMHUUECKUX bubmorexa LIOK
. https://resh.edu.ru/subject/51/
YpaBHEHUU 20 Henensa
KonrponbHas pabora:
79 "Jlorapudmuueckas GpyHKIUSA bubmmorexa [TOK
: https://resh.edu.ru/subject/51/
Jlorapudmudeckune ypaBHeHUS"
CuHyc, KOCUHYC, TAHT€HC U bubnuorexa [IOK
80 _ .
KOTaHT€HC YHCIIOBOTO apryMeHTa https://resh.edu.ru/subject/51/
CuHyc, KOCUHYC, TAHT€HC U bubnnorexa LIOK
81 _ .
KOTaHI'€HC YUCIIOBOI'O apryMeHTa https://resh.edu.ru/subject/51/
82 ApKCHHYC, apKKOCHHYC U bubnuoreka [IOK
ApPKTaHI'€HC YHUCIIOBOTO apryMeHTa https://resh.edu.ru/subject/51/
ApKcuHyC, apKKOCUHYC U 21 nenens bubnnorexa LIOK
83 _ .
apKTaHIe€HC YHUCIOBOr0 apryMeHTa https://resh.edu.ru/subject/51/
Tpuronomerpuueckas OKpyKHOCTb,
84 OINpeIETICHUE TPUTOHOMETPUYECKHUX Enbmzorexa [IOK
https://resh.edu.ru/subject/51/
(GYHKIMN YHUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,
85 ngelleﬂeHI:I[: TpHFOHOMe”I;)‘I})IquCKHX bubsmorexa HOK
. https://resh.edu.ru/subject/51/
(GyHKIUI YMCIOBOTO apryMeHTa
OCHOBHBIEC TPUTOHOMETPUICCKHE 22 nenens bubnmoreka [JOK
86 _ .
hopmysI https://resh.edu.ru/subject/51/
87 OCHOBHBIE TPUTOHOMETPUYECKUE bubmuoreka [IOK

(bopmyIbI

https://resh.edu.ru/subject/51/
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OCHOBHBIE TPUTOHOMETPUYECKHE

Bbubmuotexa [JOK

88 (hopMmyIibL https://resh.edu.ru/subject/51/
89 OCHOBHBIE TPUTOHOMETPUYECKUE bubnuorexka IIOK
(hopMyITbI https://resh.edu.ru/subject/51/
90 IIpeoGpasoBanue bubmuoreka [IOK
TPUTOHOMETPUYCCKUX BBIPAKECHUN » https://resh.edu.ru/subject/51/
Hezens
91 [Ipeobpazosannue bubmuotexa [JOK
TPUTOHOMETPHUYECKHX BhIPAKCHHIM https://resh.edu.ru/subject/51/
92 IIpeobpasosanmue bubnuorexa [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUM https://resh.edu.ru/subject/51/
93 IIpeobpasoBanue bubmuotexa [JOK
TPUTOHOMETPUYCCKUX BBIPAKECHUI https://resh.edu.ru/subject/51/
94 Pemrenne TpuroHoMeTpu4eCKux Bu6mnuorexa IJOK
YpaBHEHUU https://resh.edu.ru/subject/51/
24 yenensd
95 Pemrenne TpuroHoMeTpu4EeCKuX Bu6mmotexa IJOK
YpaBHEHUU https://resh.edu.ru/subject/51/
96 Pemenne TpuroHoMeTpuueCcKux Butmoreka LIOK
ypaBHEHUH https://resh.edu.ru/subject/51/
97 Pemrenne TpuroHoMeTpu4EeCKuX Bu6mnuorexa IJOK
YpaBHEHUU https://resh.edu.ru/subject/51/
98 Pemenne TpuroHoMeTpuuecKux Bu6imorexa LIOK
YpaBHEHUI https://resh.edu.ru/subject/51/
25 Henensa
99 Pemenne TpuroHoMeTpuuecKux Bubmmoreka LIOK
ypaBHEHUH https://resh.edu.ru/subject/51/
100 Pemrenne TpuroHoMeTpu4ecKux Bu6nuorexa IJOK

YpaBHEHU

https://resh.edu.ru/subject/51/
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Konrponsnas padora:

101 "TpUTOHOMETPHUYECKHE BHIPAKCHHS bubimorexa HOK
https://resh.edu.ru/subject/51/
Y TPUTOHOMETPUYECKUE ypaBHEHHS"
[TocnemoBaTeIbHOCTH, CIIOCOOBI
102 3aJlaHus TIOCTIEI0BATEIILHOCTEH bubimorexa HOK
’ https://resh.edu.ru/subject/51/
Mertox MareMaTHYECKOM MHIYKLIMU 26 Henensa
MOHOTOHHBIE M OTPAaHUYCHHBIC
103 nocieaoBareabHoCcTH. McTopus bubmorexa TIOK
) https://resh.edu.ru/subject/51/
aHaM3a OECKOHEYHO MaJIbIX
bubmuotexa [JOK
104 ApHMETITIECKAR IPOTPECCHs https://resh.edu.ru/subject/51/
105 I'eomerpuueckas nmporpeccus buGimorexa HOK
https://resh.edu.ru/subject/51/
Bbeckoneuno yObIBaroras bu6mmoreka [JOK
106 : ;
reOMETPUYECKast IPOTPecCust https://resh.edu.ru/subject/51/
107 CymMma 6eckoHeuHO yObIBaroIei 27 Hepens bubnnorexa LIOK
F€OMETPUYECKON ITPOrPECCUU https://resh.edu.ru/subject/51/
JIMHEeWHBIN U SKCITOHEHIIMATbHBIHN
108 poct. Hucno e. DopMyiia CIIOKHBIX buGimorexa [IOK
’ ' https://resh.edu.ru/subject/51/
MPOLIEHTOB
JInHEHWHBIN 1 SKCIIOHEHIIMATBHBINA
109 poct. Hucno e. @opMyiia CIIOKHBIX bubmmorexa [IOK
’ ' https://resh.edu.ru/subject/51/
MIPOIICHTOB
28 Henensa
Hcnons3oBanue nporpeccuu Jist
bubmotexa [JOK
110 pEelIeHNs peabHBIX 3a7a4

MIPUKIIAHOTO XapakTepa

https://resh.edu.ru/subject/51/
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Konrponsnas padora:

" Bbubmuotexa [JOK
111 I1
OCHGHOBa'TeHBHOCTH " https://resh.edu.ru/subject/51/
MIPOrpeccuun
112 HenpepbiBHble QYHKINT 1 UX bubnuoreka IIOK
CBOMCTBA https://resh.edu.ru/subject/51/
113 Touka pa3pbiBa. ACUMITOTHI bu6mmoreka [JOK
rpaduKoB (yHKIHit https://resh.edu.ru/subject/51/
114 CaoiicTBa GyHKIIMIT HEIPEPHIBHBIX bubnmmnoreka [{OK
Ha OTpE3Ke https://resh.edu.ru/subject/51/
- - 29 Henensd
115 CaoiicTBa (QYHKIIHI HETIPEPHIBHBIX bu6mmoreka [JOK
Ha OTpe3Ke https://resh.edu.ru/subject/51/
116 Meroa MHTEPBAIIOB JJIsI PENICHUS bubmorexa [JOK
HEPABCHCTB https://resh.edu.ru/subject/51/
117 Meto HHTEPBAIOB AJIS PEIICHUS bubmuoreka [IOK
HEPABEHCTB https://resh.edu.ru/subject/51/
118 MeTto HHTEPBAIOB JJISI PEIICHUS bu6mmoreka [JOK
HEPABCHCTB https://resh.edu.ru/subject/51/
. 30 Henend
119 [IprMmeneHne CBOMCTB HENPEPBIBHBIX bu6mmoreka [JOK
(yHKIHiT 115 perenus 3a1a4 https://resh.edu.ru/subject/51/
120 [IpumeneHne cBOMCTB HEMPEPHIBHBIX bubmuoreka [IOK
121 [IepBas u BTOpas NpOU3BOJHBIE bubnuoreka [IOK
dyHKIHH https://resh.edu.ru/subject/51/
199 Ornpenenenue, reOMETPUYECKUM 31 bu6mmoreka [JOK
CMBICHI IPOU3BOJIHON HEACTBL hitps: /iresh.edu.ru/subject/51/
123 Onpenenenve, GU3NYECKUN CMBICIT bu6mmoreka [IOK

IIPOU3BOIHOMN

https://resh.edu.ru/subject/51/
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VYpaBHeHHE KacaTeIbHOU K TpauKy

Bbubmuotexa [JOK

124 dyHKIHR https://resh.edu.ru/subject/51/
195 YpaBHEHHE KacaTenbHOU K TpaduKy bubmuotexa [JOK
dyHKIHMH https://resh.edu.ru/subject/51/
126 [Ipoun3BoaHbIE 2IEMEHTAPHBIX bu6mmoreka [JOK
dynKmit https://resh.edu.ru/subject/51/
197 [IpOU3BOIHBIE DIEMEHTAPHBIX 32 menens Bubmmorexa [JOK
dyHKHit https://resh.edu.ru/subject/51/
[IpousBoaHas CymmBbl,
128 IIPOU3BE/ICHNUS, YACTHOTO U bubmorexa LIOK
’ N https://resh.edu.ru/subject/51/
KOMIIO3ULIUH (PYHKITHIA
[IpousBoHAs CYyMMBI,
129 MIPOM3BEICHUS, YACTHOTO 1 bubsmorexa HO-K
’ N https://resh.edu.ru/subject/51/
KOMITO3UIIUHU (YHKITHI
[IpousBoHAsS CYyMMBI,
130 IIPOU3BENIECHNUS, YACTHOTO U bubamorexa LOK
’ N https://resh.edu.ru/subject/51/
KOMITO3UIIUHU (DYHKITHIA 33 Henens
131 KonTponbHas pabora: bubnnorexa LIOK
"IpousBoaHas" https://resh.edu.ru/subject/51/
[ToBTOpenue, o600mEH e,
132 CHCTEMATH3AINS 3HAHWIA: Bubmiorexa HO.K
: https://resh.edu.ru/subject/51/
"VpaBHeHus"
[ToBTOpeHue, 060061IeHNE,
133 CUCTEMaTHU3al1s 3HAHUM: brbmmorexa LOK
: https://resh.edu.ru/subject/51/
"(DyHKHI/II/I"
34 Henensa
134 WroroBas koHTpoJsIbHAs paboTa Bubmmorexa LIOK
https://resh.edu.ru/subject/51/
135 HToroBast KOHTpOJIbHASA paboTa bubmmorexa LIOK
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136 BxomHO# KOHTPOIB

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

11

https://resh.edu.ru/subject/51/

bu6moreka IIOK
https://resh.edu.ru/subject/51/
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11 KJIACC

Ne ni/n

Tema ypoka

[IpumeHeHne Mporu3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpumeHeHue Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

[IpuMeHeHne Npon3BOJHOM K
uccaeaoBaHuio PyHKINH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaeaoBaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
uccaeaoBaHuio PyHKIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTbB M 3KCTPEMYMBI
Haxoxnenne HanOOJIBIIErO U

HAaUMEHBIIIETO 3HAUEHUS
HEeNpepbIBHON (PYHKIIMU HA OTPE3Ke

JlaTa
U3ydeHust

1 Henens

2 "Henend

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmoreka IIOK
https://resh.edu.ru/subject/51/

bubmuotexa [JOK
https://resh.edu.ru/subject/51/

bubnunoreka [{JOK
https://resh.edu.ru/subject/51/

bubmoreka LIOK
https://resh.edu.ru/subject/51/

bubmoreka LIOK
https://resh.edu.ru/subject/51/

bubnuoteka [JOK
https://resh.edu.ru/subject/51/

bu6moreka IIOK
https://resh.edu.ru/subject/51/
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Haxoxneaue HauOoJIbLIErO U

Bbubmuotexa [JOK

8 HaHMeHI’mer? SHAHCHIA https://resh.edu.ru/subject/51/
HEeTMPEPHIBHON (DYHKIIMHM HA OTPE3Ke
Haxoxxaenne HanOoIbIIEro U
9 HAaUMEHBIIIETO 3HAYEHUS Eubmiorexa LIOK
N https://resh.edu.ru/subject/51/
HEeNpepbIBHON (PYHKIIMU HA OTPE3KE
Haxoxxaenne HanOoIbIIEr0 U
10 HaVMEHBIIETO 3HAYECHUS bubmnorexa LIOK
N https://resh.edu.ru/subject/51/
HEeNpepbIBHON (PYHKIIMU HA OTPE3KE
3 Heaens
Haxoxxaenne HanOoIbIIEr0 U
11 HaUMEHBIIIETO 3HAUYCHUS bubmnorexa LIOK
N https://resh.edu.ru/subject/51/
HENpephIBHON (DYHKIIUU HA OTPE3Ke
Haxoxaenne HanOoIbIIEr0 U
12 HauMEHBIIIETO 3HAYCHUS Enbmzorexa [IOK
N https://resh.edu.ru/subject/51/
HEMpephIBHON (DYHKITUU HA OTPE3KE
[IpuMeHeHne Mpou3BOJHON [
13 HaXO0KJIEHHS HAMJIYUIIETO PEIICHHUS bubnuorexa LOK
a ya p https://resh.edu.ru/subject/51/
B MIPHUKJIAIHBIX 3a7ja4ax
[IpuMeHeHne Mpou3BOJHON IS
14 HaXO0XKJICHUS HANITYYIIIETO PEeIICHUS bubnnorexa LIOK
A ya p https://resh.edu.ru/subject/51/
B MPHUKJIATHBIX 3a/1a4ax
N 4 Henens
[IpuMeHeHue npou3BOHOM st
OIIPEEIICHUS CKOPOCTH U bubnuoreka [IOK
15 _ .
YCKOPEHHS TPoIiecca, 3aJ1aHHOTO https://resh.edu.ru/subject/51/
dhopmymoit min rpagukom
16 [IpuMeHeHne MpOU3BOJHON IS bubnuoreka [IOK

OIpCACIICHUA CKOPOCTH U

https://resh.edu.ru/subject/51/
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YCKOpEHHUS Ipoliecca, 3a1aHHOTO
dhopmymoit uiu rpagukom

" bu6moreka IIOK
17 Komnosumwa pynxunii https://resh.edu.ru/subject/51/
" bu6moreka IIOK
18 Komnosumwa pynxunii https://resh.edu.ru/subject/51/
" 5 Hemensa bu6mmoreka IIOK
19 Komnosumws pynkumii https://resh.edu.ru/subject/51/
['eomerpuueckue 06passl G LOK
o o HOJINOTCKaA
20 YPABHCHHH Ha KOOPAMHATHOH https://resh.edu.ru/subject/51/
IJIOCKOCTH
['eomerpuueckue 06passl G LOK
o o HOJINOTCKaA
21 YPABHCHUH Ha KOOpAMHATHON https://resh.edu.ru/subject/51/
TIJIOCKOCTH
Kontponbnas pabora: Bumorexa LIOK
22 "UccnenoBanue QyHKIHIA C https://resh.edu.ru/subject/51/
MTOMOIIIBIO TTPOU3BOAHOM" 6 Heneas
93 IlepBooGpa3Hasi, OCHOBHOE bubmmoreka LIOK
CBOWCTBO MEPBOOOPA3HBIX https://resh.edu.ru/subject/51/
[TepBooOpazHbIe 37EMEHTaPHBIX G LOK
o HOJINOTCKaA
24 ynxunit. Tipapuna HaxoxaeHns https://resh.edu.ru/subject/51/
NEepPBOOOPA3HBIX
[IepBooOpazHbIe 3EMEHTAPHBIX G LOK
o HOJINOTCKaA
25 yniunit. Tlpasmna naxoxacnns https://resh.edu.ru/subject/51/
MepBOOOPaA3HBIX 7 Henens
26 Nurerpai. I'eoMeTpu4eCKUN CMBICI bubnuorexa [IOK

HWHTETpasa

https://resh.edu.ru/subject/51/
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Brrunciienue onpenesnéHHOro

27 uHTerpana mo ¢popmyne Herorona- bubimorexa HOK
. https://resh.edu.ru/subject/51/
JletiOuuIa
Brrunciienue onpeneséHHOro
28 uHTerpaia no gopmyine Herorona- bubmmorexa [OK
. https://resh.edu.ru/subject/51/
JleiibauIa
[Ipumenenue uHTErpana Juis
29 HaXOXKIEHNS IIJIOMIAIEN IIIIOCKUX Brbmiorexa HO.K
https://resh.edu.ru/subject/51/
buryp
[Ipumenenue uHTErpana s
30 HaXO0XIeHUsI 00BLEMOB Bubmzorexa HO.K
8 memena  https://resh.edu.ru/subject/51/
TFE€OMETPUUYECKUX TET
31 [Ipumeps! perienmit bubmuoreka [IOK
,[[I/I(I)(bepeHI_II/IaJ'H)HBIX ypaBHeHI/II\/'I https://resh.edu.ru/subject/51/
[Ipumeps! pemennit bubnuoreka [IOK
32 . : ;
g depeHInaIbHbIX YpaBHEHHM https://resh.edu.ru/subject/51/
MaremaTnueckoe MOJAEIUPOBaHKE
33 peaNbHBIX MPOLIECCOB C MOMOILBIO Brbmiorexa LIO.K
3 https://resh.edu.ru/subject/51/
g depeHINaIbHbBIX YpaBHEHHUM
KonrtponsHas pabora: bubmumoreka [JOK
34 _ .
"HepBo()6pagHa;[ u I/IHTel"paJ'I" 9 Henens https://resh.edu.ru/subject/51/
35 Tpuronomerpuueckue GyHKIIUH, UX bubmuoreka [IOK
CBOICTBA U TrpaduKu https://resh.edu.ru/subject/51/
Tpuronomerpuueckue GyHKIUH, UX bubnuoreka [IOK
36 . _ .
CBOICTBA U TrpaduKu https://resh.edu.ru/subject/51/
37 Tpuronomerpuyeckue GyHKIUH, UX 10 Henens bubmuoreka [IOK

CBOWCTBA U TpapuKu

https://resh.edu.ru/subject/51/
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Tpuronomerpuueckue GyHKIUH, UX

Bbubmuotexa [JOK

38 CBOICTBA U rpaduKu https://resh.edu.ru/subject/51/

39 Tpuronomerpuueckue GyHKIUH, UX Bu6mmoreka LIOK
CBOWCTBA U TpapuKu https://resh.edu.ru/subject/51/
OTt60p KOpHEH

40 TPUTOHOMETPUUYECKUX YPaBHEHUH C Bu6mmoreka LIOK
MTOMOIIIBIO TPUTOHOMETPUUYECKON https://resh.edu.ru/subject/51/
OKPY>KHOCTH
OT160p KOpHEH

41 TPUTOHOMETPUUYECKUX YPaBHEHUH C Bu6mmoreka LIOK
MTOMOIIIBIO TPUTOHOMETPUUYECKON https://resh.edu.ru/subject/51/
OKPY>KHOCTH
OT160p KOpHEH

42 TPUTOHOMETPUUYECKUX YPaBHEHUH C Bu6nuorexa [JOK
IIOMOILBK) TPUTOHOMETPUYECKON https://resh.edu.ru/subject/51/
OKPYKHOCTH 11 Henens
OTt60p KOpHEH

43 TPUTOHOMETPUUYECKUX YPaBHEHUH C Bu6nuorexa [JOK
MOMOILBIO TPUTOHOMETPUYECKON https://resh.edu.ru/subject/51/
OKPY>KHOCTH

44 Pemrenne TpuroHOMETpHYECKUX Bu6amoreka LIOK
HEPABCHCTB https://resh.edu.ru/subject/51/

45 Perienue TpUroHOMETpHUUECKUX Bu6imotexa LIOK
HEpPABEHCTB https://resh.edu.ru/subject/51/

46 Perienue TpUroHOMETPHUECKUX 12 wenens Bubmmoreka LIOK
HEPaBEHCTB https://resh.edu.ru/subject/51/

47 Perienue TpuroHoMeTprUUECKUX Bubmmoreka LIOK

HEPaBEHCTB

https://resh.edu.ru/subject/51/
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Kontponsnas padora: "['paduku

Bbubmuotexa [JOK

48 TPUTOHOME e . .
P METPUUECKHX (QyHKLMiE https://resh.edu.ru/subject/51/
Tpuronomerpuyeckue HepaBeHCTBA"
49 OCHOBHBIE METO/IbI pEIICHUS bu6mmoreka [IOK
MOKa3aTeIbHBIX HEPABEHCTB https://resh.edu.ru/subject/51/
50 OCHOBHBIE METO/bI PEUICHUS bubmuotexa [JOK
II0Ka3aTe/IbHbIX HEPABCHCTB https://resh.edu.ru/subject/51/
13 Henens
51 OCHOBHBIE METO/IbI pELICHUS bubmuoreka [IOK
II0Ka3aTe/IbHbIX HEPABCHCTB https://resh.edu.ru/subject/51/
52 OCHOBHBIE METO/IbI pEIICHUS bu6mmoreka [JOK
MOKa3aTEeIbHBIX HEPABEHCTB https://resh.edu.ru/subject/51/
53 OCHOBHBIE METO/IbI pELICHUS bu6mmoreka [JOK
norapu(pMUUYECKHX HEPABEHCTB https://resh.edu.ru/subject/51/
54 OCHOBHBIE METO/IbI pEIICHUS bubmuotexa [JOK
Jorapu(pMHUUECKUX HEPABEHCTB https://resh.edu.ru/subject/51/
14 Henens
55 OCHOBHBIE METO/IbI pEIICHUS bu6mmoreka [JOK
Jorapu(pMUUECKUX HEPABEHCTB https://resh.edu.ru/subject/51/
56 OCHOBHBIE METO/IbI pEUICHUS bu6mmoreka [JOK
norapuMUYECKUX HEPABEHCTB https://resh.edu.ru/subject/51/
57 OCHOBHBIE METO/BI PEIICHUS bubmuoreka [IOK
MPPAIMOHATEHEIX HEPABEHCTB https://resh.edu.ru/subject/51/
58 OCHOBHBIE METO/BI PEHICHUS bu6mmoreka [JOK
HWppallMOHATIEHBIX HEPABEHCTB https://resh.edu.ru/subject/51/
15 Henemns
59 OCHOBHBIE METOABI PELLIEHUS bubnuorexa [IOK
MPPAIMOHAEHEIX HEPABEHCTB https://resh.edu.ru/subject/51/
50 OCHOBHBIE METO/IBI pEIIECHUS bu6mmoreka [IOK

HUPPALMOHAIILHBIX HEPABEHCTB

https://resh.edu.ru/subject/51/
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I'padmyeckue MeToAbI pemieHUS

Bbubmuotexa [JOK

61 HPPAIMOHATILHBIX YPaBHECHUI https://resh.edu.ru/subject/51/
Fpa(i)quCKI/Ie MCTOJbI pCHICHUA Bubnuorekxa LIOK
62 . : ;
HMPPALMOHAIIBHBIX YPABHEHUN https://resh.edu.ru/subject/51/
16 Henens
I'padmueckue MeToabl pemeHus Bu6mnuorexa [JOK
63 . : ;
MIOKA3aTeJIbHBIX YPAaBHEHUI https://resh.edu.ru/subject/51/
I'padmyeckue MeToabl pemicHUsS Bu6nuorexa [JOK
64 . .
MMOKa3aTeIbHBIX HEPABECHCTB https://resh.edu.ru/subject/51/
65 Fpa¢)quCKHe MCTOJbI pCHICHUA Bubnuoreka HOK
JorapuMUIECKUX ypaBHEHUI https://resh.edu.ru/subject/51/
I'padmyeckue MeToabl pemeHus Bu6nuorexa [JOK
66 . .
Jorapu(MUIECKUX HEPABCHCTB https://resh.edu.ru/subject/51/
I'paduueckue METObI pELICHUS 17 menens bubnnorexa LIOK
67 . .
Jorapu(MUUECKUX HEPABEHCTB https://resh.edu.ru/subject/51/
I'paduueckue MeToabI pelICHUS
68 MOKAa3aTeIbHBIX U bubnnorexa LIOK
. https://resh.edu.ru/subject/51/
Jorapu(PMUYECKUX YpaBHEHUM
I'padmyeckue MeToAbl pemieHus
69 MOKa3aTEeNbHBIX U bubnnorexa HOK
. https://resh.edu.ru/subject/51/
Jorapu(PMUIECKUX YpaBHEHUM
I'padmueckue MeToabl perieHus
70 [OKa3aTeIbHBIX U 18 nenens Bubmzorexa LIOK
e https://resh.edu.ru/subject/51/
norapuMHUYECKUX HEPABEHCTB
I'paduueckne MeToaBI peIICHHS
pag P bubnuotexa [JOK
71 MOKa3aTeNbHBIX U

JIOFapI/I(I)MI/I‘{CCKI/IX HCPABCHCTB

https://resh.edu.ru/subject/51/
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Konrponsnas pabora:

Bbubmuotexa [JOK

2 "MppaumoHanbHeIe, NOKa3aTeNbHEIC https://resh.edu.ru/subject/51/
1 jJorapupMHUIECKre HepaBeHCTBA"

KommnekcHeie uncia.

73 Aunrebpanueckas u bubmuoreka [IOK
TPUTOHOMETpHYECKask (POPMEI https://resh.edu.ru/subject/51/
3alMCU KOMIUJIEKCHOT'O YUCIIa
KommnekchHeie uncia.

74 AnreOpanyeckas u 19 bu6mmoreka [JOK
TpUTOHOMETpHYEcKas OPMBI HCACIA  nhttps://resh.edu.ru/subject/51/
3aMnyucy KOMIUIEKCHOIO YHciia

75 ApudmeTrueckue orneparum ¢ bu6mmoreka [JOK
KOMILIEKCHBIMH YHCIAMU https://resh.edu.ru/subject/51/

76 Apudmernueckue oneparuu ¢ bubnnorexa LIOK
KOMILTEKCHBIMH YHCIaMHU https://resh.edu.ru/subject/51/

77 N300paxeHne KOMIIJIEKCHBIX YHCET bubnnorexa LIOK
Ha KOOPAMHATHOH IIOCKOCTH https://resh.edu.ru/subject/51/

78 N300pakeHre KOMIUIEKCHBIX YHCell bubnuoreka [IOK
Ha KOOPAMHATHOM IIOCKOCTH https://resh.edu.ru/subject/51/

. 20 Henensa

79 ®opmyna Myaspa. Kopau n-oit bubmuorexa LIOK
CTEeIeHH U3 KOMIIJIEKCHOTO YHCa https://resh.edu.ru/subject/51/

80 ®opmyna Myaspa. Kopuu n-oit bubmuoreka [IOK
CTeleHH 13 KOMIIIEKCHOrO YHCa https://resh.edu.ru/subject/51/
IIpuMeHEeHNE KOMIUIEKCHBIX YNCEIN

81 bubmorexa [JOK
ZUL PEIICHNA QU3HIECKAX U https://resh.edu.ru/subject/51/
reOMEeTPUYECKUX 3a7a4 21 Henensa

82 Konrponsnas padora: bubmumoreka [JOK

"KommirekcHbie uncia"

https://resh.edu.ru/subject/51/
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bu6moreka IIOK

83 Harypanbubie u neisie qncia https://resh.edu.ru/subject/51/
84 Harypanbnblie u 1ienble yucia Bubmiorexa HO.K
https://resh.edu.ru/subject/51/
85 [IpumeneHnune Npu3HAKOB JETUMOCTH bubmuoreka [IOK
LIEJIBIX YHCEl https://resh.edu.ru/subject/51/
86 [IpuMeHeHne NPU3HAKOB AEIUMOCTH bubnnorexa LIOK
LEJIbIX YUCEl - https://resh.edu.ru/subject/51/
HeJenst
87 IIpyuMeHeHne MPU3HAKOB JIEIIMMOCTH bu6mmoreka [JOK
uensix yucen: HOJl u HOK https://resh.edu.ru/subject/51/
88 [IpumeHeHne nNpu3HaKOB JETUMOCTH bubmuoreka [IOK
uensix yucen: HOJl u HOK https://resh.edu.ru/subject/51/
89 [IpuMeHeHne NPU3HAKOB ACIUMOCTH bubnunorexa LIOK
IIEJTBIX YUCEIT: OCTATKH IT0 MOYJTIO https://resh.edu.ru/subject/51/
90 [IpuMeHeHne NpU3HAKOB AETUMOCTH Bu6mmotexa IJOK
LENBIX YUCEI: OCTATKH 110 MOIYJIIO https://resh.edu.ru/subject/51/
IIpuMeHeHne IPU3HAKOB ACITUMOCTH 23 Heyienst
91 LETBIX Yucel: anroput™ EBkinna Bubmorexa HO.K
: https://resh.edu.ru/subject/51/
JUISL pEeLIEeHUs 3a/1a4 B LEJbIX YHCIIax
92 KonTponbnas padora: "Teopus bubnanorexa LIOK
HenpIx yucen"” https://resh.edu.ru/subject/51/
Cucrema 1 COBOKYITHOCTh
93 ypaBHeHHA. PaBHOCHITbHBIE bubmmorexa [TOK
: https://resh.edu.ru/subject/51/
CHUCTEMBI I CHCTEMBI-CJICICTBUS
24 genens
Cucrema 1 COBOKYITHOCTh
. bubmorexa [JOK
94 ypaBHEHUN. PaBHOCHUIIbHBIE

CUCTEMBI U CUCTEMbI-CJICACTBUA

https://resh.edu.ru/subject/51/
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OcHoBHBIC MCTOJbI pCHICHUS

95 CHCTEM U COBOKYITHOCTEH bubmorexa [IOK
i . https://resh.edu.ru/subject/51/
paLMOHAIIBHBIX YPABHEHHUH
OcHoBHBIC MCTOJbI pCHICHUS
96 CHCTEM U COBOKYITHOCTEH bubmorexa [IOK
i . https://resh.edu.ru/subject/51/
HppalrOHAJIbHBIX YPaBHEHUU
OCHOBHBIE METO/IbI PEILICHHS G LOK
. noIoTeKa
o7 CHCTEM M COBOKYNHOCTEH https://resh.edu.ru/subject/51/
IMOKa3aTCJIbHBIX YPABHCHUHN
OCHOBHBIE METO/IbI PEILICHUS G LOK
. noIoTeKa
% CHCTEM H COBOKYIHOCTE! https://resh.edu.ru/subject/51/
[I0Ka3aTeNIbHbIX YPaBHEHUN
25 Henens
OCHOBHBIE METO/IbI PEILICHHS G LOK
o HOJINOTCKA
%9 CHCTEM 1 COBORYITHOCTCH . https://resh.edu.ru/subject/51/
norapu()MUUECKUX ypaBHEHUN
OcHOBHBIE MCTOJbI pCHICHUS Bu6 HOK
o HOJINOTCKA
100 CHCTEM H COBORYITHOCTEH . https://resh.edu.ru/subject/51/
norapu()MUUECKUX ypaBHEHUN
[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTU4eCKUX 3a/1a4 U 3a/1a4 U3 G LOK
o HOJINOTCKA
101 pa?’HHqHI:IX obmacreit HayiH u https://resh.edu.ru/subject/51/
PCATBHOU XKU3HU, MHTCPHIPETALIUA
NIOJTyYEHHBIX Pe3yJIbTaTOB
26 Henensa
[IpuMeHeHne cucTeM K peIeHUI0
MaTeMaTU4eCKUX 3a1a4 U 3a/1a4 U3 G oK
102 pa3aMyYHbIX 00JacTel HayKH U uommorexa [

peaIbHOM JKU3HH, HHTEPIIPETALIHS
IIOJIyYEHHBIX PE3yJIbTaTOB

https://resh.edu.ru/subject/51/
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IIpuMeHeHne HEpaBEHCTB K

PEIICHUIO MAaTEMATUYCCKUX 3a1a4 U

3a/lav U3 pa3JIMYHbIX obnacreit

Bbubmuotexa [JOK

103 HAYKHU U peaIbHOM KHU3HHU, https://resh.edu.ru/subject/51/
MHTEpIIpEeTaUs NOJIYy4eHHBIX
pE3yJIbTaTOB
KonTponbnas pabota: "Cucrembl

104 palMOHAIBHBIX, UPPALUOHATIBHBIX bubnmmoreka [{JOK
MMOKa3aTEeNbHBIX U https://resh.edu.ru/subject/51/
Jorapu(MUUECKUX ypaBHEHUI"

105 PanmonansHble ypaBHEHUS C bubmuoreka [IOK
napameTpamu https://resh.edu.ru/subject/51/

106 PanmonansHble HEpaBEHCTBA C bubmoreka IIOK
rapaMeTpamu https://resh.edu.ru/subject/51/

27 "Henensa

107 PannonanbHbIe CHCTEMBI C bubmoreka LIOK
rapameTpamu https://resh.edu.ru/subject/51/
HppaumnoHnanbHble ypaBHEHMS, bubnnorexa LIOK

108 hitos: .
HEPaBEHCTBA C IIapaMeTpaMHu ttps://resh.edu.ru/subject/51/

109 HppanmoHanbHbIe CUCTEMBI C bubnuoreka [IOK
rapaMeTpamu https://resh.edu.ru/subject/51/
IToka3zaTenbHbIE YpaBHEHN, bubmuoreka LIOK

110 _ .
HEPaBEHCTBA C lTapaMeTpaMu https://resh.edu.ru/subject/51/

28 Henensa

111 Iloka3zarenbHbBIE CHCTEMBI C bubnuotexa [JOK
napaMeTpamMu https://resh.edu.ru/subject/51/
Jlorapudmuueckue ypaBHEHUS, bubnuoreka [IOK

112 _ .
HEPaBEHCTBA C MMapaMeTpamMu https://resh.edu.ru/subject/51/

113 Jlorapudmuyueckue CUCTEMBI ¢ 29 Henens bu6muoreka LIOK

napameTpamu

https://resh.edu.ru/subject/51/
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114 TpPUTrOHOMETPUUECKHUE YPABHEHHUS C bubnuoreka [IOK
napaMeTpamu https://resh.edu.ru/subject/51/
115 TpUrOHOMETPUYECKHE HEPABEHCTBA bu6mmoreka [JOK
C mapaMeTpaMu https://resh.edu.ru/subject/51/
116 TpUroHOMETPUYECKUE CUCTEMBI C bubmuoreka [IOK
rnapameTpamu https://resh.edu.ru/subject/51/
[TocTpoenue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJENei bubnmmnoreka [{OK
peabHBIX CUTYAIHH C TIOMOIIBIO https://resh.edu.ru/subject/51/
ypaBHEHUH C mapameTpaMu
[TocTpoenue u uccnenoBaHue
118 MaTeMaTHYEeCKUX MOJIeIIeH bubnmmnoreka [{OK
peabHBIX CUTYAIHH C TIOMOIIBIO https://resh.edu.ru/subject/51/
CUCTEM ypaBHEHMH C mapaMeTpamMu 30 Hexens
[TocTpoeHue u uccnenoBaHue
119 MaTeMaTHYeCKUX MOJIeIeH bubnmunoreka [{JOK
peaNbHBIX CUTYAIMI C TTOMOIIBIO https://resh.edu.ru/subject/51/
CUCTEM ypaBHEHMH C mapaMeTpamMu
120 KonTponbnas pabora: "3anauu c bubmmoreka LIOK
napameTrpamu’ https://resh.edu.ru/subject/51/
[ToBTOpenue, 06061IeHNE,
121 CUCTEMATHU3AaIH 3SHAHUN: Bubmiorexa HO.K
https://resh.edu.ru/subject/51/
"VpaBHeHus"
31 Henens
[ToBTOpenue, 06061IeHNE,
. bu6moreka IIOK
122 cHUcTeMaTHu3aIvs 3HaHWH:

"VpaBHeHus"

https://resh.edu.ru/subject/51/
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[ToBTOpenue, 060061eHNE,

Bbubmuotexa [JOK

123 CHCTEMATHSAHA SHAHIH. . https://resh.edu.ru/subject/51/
"VpaBHenus. CuctemMbl ypaBHEHUMN"
[ToBTOpenue, 060061IeHNE,
124 CHCTEMATH3allMs 3HAHMIA: bubmorexa LIOK
I ‘ https://resh.edu.ru/subject/51/
"HepaBencrsa"
[ToBTOpeHME, 0000IIECHNE,
125 cUcTeMaTu3als 3HAHHH: bubmorexa LIOK
1t - https://resh.edu.ru/subject/51/
"HepaBencrsa"
[ToBTOpeHME, 0000IIECHNE,
126 CHCTEMATH3alMs 3HAHMIA: bubmnorexa LIOK
I : https://resh.edu.ru/subject/51/
"HepaBenctna"
32 Henens
[ToBTOpeHME, 0000MIICHNE,
127 CHCTeMaTH3allus 3HaHWH: Enbmzorexa [IOK
H i} ’ https://resh.edu.ru/subject/51/
"IIponsBonHas u €€ npuMeHeHue"
[ToBTOpenue, o6o0IIEHNE,
128 cHUCTeMaTH3aIisl 3HAHHH: Enbmzorexa [IOK
. 3 ’ https://resh.edu.ru/subject/51/
"IIpon3BonHas u €€ npuMeHeHue"
[ToBTOpenue, o6o0IIEeHNE,
129 cHUCTeMaTH3aIis 3HAHHH: bubmorexa LIOK
1 i ’ https://resh.edu.ru/subject/51/
"[Ipon3BoaHas u €€ npumeHeHue"
[ToBTOpeHue, 060061IeHNE,
130 cucTeMaTu3anus 3HaHui: "MHTerpan 33 Henens bubnuorexa LIOK
1 : p a https://resh.edu.ru/subject/51/
U ero npuMeHeHue"
[ToBTOpenue, 06061IeHNE,
.. bubnuotexa [JOK
131 CHCTEMAaTH3allus 3HAaHW:

"CDYHKI_II/II/I"

https://resh.edu.ru/subject/51/
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[ToBTOpeHue, 06001eHNE,

Bbubmuotexa [JOK

132 CHCTCMATH3AIMS SHAHNH. 1 https://resh.edu.ru/subject/51/
"(DyHKHI/II/I"
[ToBTOpeHme, 06001EHNE,
133 cUCTEMATU3AlUS 3HAHUM; 1 Eubmiorexa LIOK
) https://resh.edu.ru/subject/51/
"(DYHKI_II/II/I"
bubmuotexa [JOK
134 Hrorosas konTposbHas pabora 1 1 34 Hemenda | https://resh.edu.ru/subject/51/
bubmoreka IIOK
135 Hroroas koHTpoNbHa: paboTa 1 1 https://resh.edu.ru/subject/51/
. bubmoreka IIOK
136 BxoaHOi# KOHTPOIE 1 1 https://resh.edu.ru/subject/51/
OBIIEE KOJIMYECTBO YACOB I10 136 11

I[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BEIYHUCICHUS
11 OnepupoBaTh NOHATHSMH: pPAlUOHAIBHOE MW JCHCTBUTEIHLHOE YHUCIIO,
' OOBIKHOBEHHAsSI U AECATHUYHAS IPOOb, IPOIICHTHI
12 BemonuaTe  apudmeTnyeckue  omepanMd  C  palMOHAIBHBIMH |
' JeHCTBUTENLHBIMU YHCIIAMHU
13 BemmonHsaTe  npuONMKEHHBIE  BBIYMCICHUS,  WCIONB3ys  IpaBHIIA
' OKPYTJICHHUS, JIeNIaTh IPUKUAKY U OLCHKY pe3yJIbTaTa BEIYHCICHUI
OnepupoBaTh MOHATUSAMH: CTENCHD C IIEIBIM TOKa3aTeIeM, CTaHAapTHAS
14 ¢dopma 3amucu IEHCTBUTEIBHOTO YHCIIA, KOPEHb HATypallbHOW CTETICHU;
' UCTIOJIB30BaTh MOAXOAIIYIO (GOPMY 3aHMCh JACHCTBUTEIBHBIX YHCEN IS
pELIeHUs MPAKTUYECKUX 33/1a4 U ITPECTABICHHS JaHHBIX
OnepupoBaTh NMOHATUSMH: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIEHOTO
1.5 yIJla; WUCIOJIb30BAaTh 3allUCh IIPOM3BOJIBHOTO YIjla uepe3 oOpaTHbIE
TPUTOHOMETPHUYECKUE (DYHKIHH
2 VYpaBHEHUs U HEpAaBEHCTBA
OnepupoBaTh MOHATHSIMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, IIEIIOE,
2.1 panroHaIbHOE, UppalMOHATIBLHOE ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
29 BeimonHATE  TipeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAKCHUH W
' pemarh TPUTOHOMETPHUYECKIE YPAaBHEHHS
BeinonHATe mpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX U UPPallMOHATBHBIX
2.3 BBID@KEHUII W pelaTh OCHOBHBIE THIIBI II€NbIX, PALMOHAIBHBIX H
UppaIMOHATIFHBIX YPAaBHEHHUI U HEPABEHCTB
54 [TpuMeHATh ypaBHEHUS M HEPABEHCTBA JUISl pPEIICHUS MaTeMaTHYeCKUX
' 3ajiay ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKu U peabHOU )KU3HU
MogenupoBaTh peaqbHbIE CHTYyallud Ha S3bIKE ajreOphl, COCTaBIATH
2.5 BBIpKEHUS, YPAaBHEHHS, HEPABEHCTBA IO YCIJIOBUIO 3aj[auM, UCCIIEIOBATh
MOCTPOCHHBIE MOJIENIN C HCIIOJIb30BAaHUEM arIapara ajareopsl
3 OynHkmn 1 rpadukm
OnepupoBaTb MNOHATUSAMH: (YHKIMS, CIOCOOBI 3aJaHus (DYHKIHUH,
3.1 o0nacTh OmpeeNeHUs] M MHOXECTBO 3HAuYeHUM (QYyHKIUHM, Tpaduk

(byHKIMY, B3aUMHO OOpaTHbIE (PYHKIHH
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OnepupoBaTh MOHATUSAMH: YETHOCTh M HEYETHOCTh (DYHKIHMH, HYIH

32 (GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduky QyHKIMNA 111 pELICHUs] ypaBHEHUH
34 Ctpouts W 4HTaTh TpadUKU JHHCHHOW (YHKIUH, KBAJAPATHUUYHOU
' GbyHKIMY, cTeneHHON (QYHKIIUU C LIEIbIM MToKa3aTesieM
Hcnonb3oBare Tpadukd (QYHKUUH A5 HMCCIEIOBAHUS MPOIECCOB H
35 3aBHCUMOCTEH TpU PEUIeHWU 3aJad U3 JPYTUX Y4eOHBIX MPEAMETOB H
' peasibHOM  JKWM3HM, BbIpaXarb (opMmynamMu 3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hayana maremaT4eckoro aHanmsa
41 OnepupoBaTb MNOHATUSIMHU: TIOCIEIOBATEIBHOCT, apudmeTnueckas Hu
' reoMeTpuYecKas Iporpeccuu
OnepupoBaTh MNOHATHSAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpUYecKast
4.2 mporpeccusi, CyMMa OECKOHEYHO  YOBIBAaKOIIEH T'eOMETPHYECKOM
POrpeccuu
4.3 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBA MOCIENOBATENILHOCTEM UM MpOrpeccuit s
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHokecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSMU: MHOXKECTBO, OTIEPAIIUHN HAJl MHOXKECTBAMU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA —ammapar il  ONHCaHHA
5.2 peallbHBIX MPOIIECCOB U SBJICHUM, IPU PEIICHNUH 33/1a4 U3 APYTUX yUeOHBIX
PEeIMETOB
5.3 OnepupoBaTh  TMOHATHAMHU:  ONpEJACICHUE, TEOopeMma,  CIENICTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble nNpeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NMpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
1 Uucna u BBIYUCIECHUS
OnepupoBaTh MOHATHAMU: HATypallbHOE, LIEI0€ YHCIIO; MCIOJIb30BaTh
1.1 NPU3HAKKU JIEIMMOCTH LENbIX YHCEJ, pa3joXKeHHWe dYHcia Ha MpOCThIe
MHO>KUTENH JIsl PEIICHUS 33129
1.2 OnepupoBaTh MOHITHEM: CTENICHb C PAIlMOHAIBHBIM TTOKa3aTeIeM
13 OnepupoBaTh MOHATUSMHE: JIOTAPU(PM YHUCIIA, JECITUIHBIE U HATypaJIbHbIC
' norapu@me
2 YpaBHEeHUS 1 HEPaBEHCTBA
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2.1

[IpuMeHSATH CBOMCTBa CTENEHM [UId IpeoOpa3oBaHUs BBIPAKECHUH,
OIEpUPOBATh TOHATUSAMU: IIOKA3aTCIIBHOE YPAaBHEHHE M HEPABEHCTBO;
pelaTe OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BeimonHATe mpeoOpa3oBaHusl BBIPAXKEHUH, COJCPKALIMX JIOTapU(pMBL;
OTIEpPHPOBATH MOHATUAMU: JIOTApU(PMUUECKOE YPaBHEHUE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3

2.4

HaXO,Z[I/ITB pEeIICHUA HpOCTCfII.HHX TPUTOHOMCTPUYCCKHUX HEPABCHCTB

OnepupoBaTh MOHATUSMU: CUCTEMA JMHEHHBIX YPaBHEHUN U €€ pEelICHUE;
UCIONIb30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHUH Uil  peIICHUS
MPAKTUYECKUX 3a7a4

2.5

Haxomute  pemieHMss  OpPOCTEHIIMX  CHCTEM W COBOKYIHOCTEH
palMOHAIbHBIX YPABHEHUN U HEPABEHCTB

2.6

MogenupoBaTh peajbHble CHTyallUd Ha S3bIKe ajareOphl, COCTaBIAThH
BBIPAKECHMSI, YPABHEHHUs, HEPABEHCTBA U CHUCTEMBI IO YCIIOBHIO 3aJa4H,
HCCIIEI0BATh IIOCTPOCHHBIE MOJIEIH C MCIIOIb30BAHUEM allllapaTta anreOpsl

OyHKIMK U TpaduKu

3.1

OnepupoBaTh TMOHSATHAMHU: TEpHOAWYECKAas (QYHKIUS, TPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMH, TOYKH IKCTpeMyMa (pyHKIMH, HauOoJbIee U
HaMMEHbIIIee 3HaUYeHUs (QYHKIIMH Ha IPOMEKYTKE; UCIIOIb30BaTh UX JUIS
ucciaen0BaHus QYHKIUH, 331aHHOH rpadKoM

3.2

OnepupoBaTh NOHATUSAMHE: TPAPUKH MMOKA3ATEIBHOMN, TOTapUPMHUECKON 1
TPUTOHOMETPHUYECKUX (PYHKIHMI; u300pakaTh MX Ha KOOPIMHATHOM
IJIOCKOCTH U MCIIOJIb30BATh JUUIS PELICHHs] YPABHEHU U HEPABEHCTB

3.3

3.4

H3o00paxaTh Ha KOOPAMHATHOM TUIOCKOCTH TpapuKd JTUHEHHBIX
ypaBHeHHfI U HUCIOJIB30BAaTh HX I PCHICHUA CHCTCMbI JIMHEHMHBIX
ypaBHEHUU

Hcnonb3oBate Tpapukd (QYHKIUH JUIsI MCCIENOBAaHUS NPOLECCOB U
3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILTIH

4.1

4.2

Hauana MmaTemMaTuyeckoro aHainza

OnepupoBaTb MOHATUAMU: HENpepbIBHas (QYHKUUS, MPOU3BOJIHAS
(GYHKIIMM; HCIONb30BaTh TIE€OMETPUYECKHM U (U3MUECKUH CMBICIT
IIPOU3BOJHOM JUIsl pEeLICHUs 3a1a4

Haxoaute IMPOU3BOAHBIC 9JICMCHTApPHbIX (bYHKHHﬁ, BBIYUCIATH
MMPOU3BOJAHBIC CYMMBI, IIPOU3BCACHUS, HACTHOI'O (I)YHKI_II/II\/'I

4.3

Hcnonp30BaTh  MPOM3BOAHYIO s HCClIeAOBaHMS  (QYHKIUMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHATh PE3yJIbTaThl HUCCIEI0BAaHUS K
MOCTPOCHHIO TPahUKOB

4.4

4.5

Hcmons30BaTh MMPOU3BOAHYIO JIA HAXOXKIACHUSA HAWIIYUYIICTO PCIICHUSA B
MPUKIIAAHBIX, B TOM YHCJIC COONNAJIbHO-OKOHOMUWYCCKHX, 3aadax

OHepI/IpOBaTL INOHATHUAMMU nepBoo6pa3Haﬁ U HHTCrpajg; IIOHUMAThb
I‘eOMCTpI/I‘-IeCKI/Iﬁ )51 (I)I/IBI/I‘-ICCKI/II\/'I CMBICJI UHTCI'paJia
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4.6

Haxonute mnepBooOpa3HblE 3IEMEHTAPHBIX  (QYHKIMNA, BBIYUCIATH
uHTerpai mo ¢popmyne Heiotona — JleliOnura

4.7

Pemiats MPUKIAAHBIC 3a/1a4i, B TOM YHCJIC CONUAJIbHO-3KOHOMUYCCKOTO U

(u3n9ecKoro xapakrepa, CpeJIcTBAMU MaTEMaTHUECKOTO aHAIN3a

MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kox
1 Yucna 1 BBIYUCIICHUS
Pammonaneupie  ymcna. OOBIKHOBEHHBIE ¥ JIGCATHYHBIE ApOOW, TIPOILIEHTHI,
OeCKOHEUHBIE  TEepPUOJMYECKHEe  apodu.  ApudMmernyeckue  Oomepanud  C
1.1  pauuoHaIBHBIMHM YHUCIAMH, IPeOOpa30BaHUs YUCIOBBIX BbIpaxkeHUU. IIpumeHnenue
Ipo0Oeil U MPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 33734 U3 Pa3IM4HbIX OTpaciei
3HAHUM U peaTbHOM JKU3HU
JelictBuTenpbHble  4YMclia.  PanvoHanbHbIE W MPPALMOHAJIBHBIE  YHCIA.
1.2 Apudmerndeckue omepanuu C JICHCTBUTENBHBIMH 4HchHamu. [lpuOmmxEnHbIe
BBIYHCJICHMS], IPaBUJIa OKPYIJICHUS, IPUKKJIKA U OLICHKA PE3yJIbTaTa BBIYUCICHUN
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amucu JIeHCTBHTEIBHOTO
1.3  uymcna. Mcnonp3oBanue moaxossmield (OpMbl 3alTUCH JEHCTBUTEIBHBIX YUCET IS
pelIeHns MPaKTUYECKUX 3aad U IPECTaBICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypajbHOM cTeneHH. J[eHcTBHUS ¢ apudMeTHUECKUMHU
' KOPHSIMHU HAaTypajIbHOW CTEIEHU
15 CuHyC, KOCMHYC W TAaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, AapKKOCHHYC,
' apKTaHI€HC YNCIOBOIO apryMeHTa
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 ToxaecTBa U TOKAECTBEHHbBIE MPe0oOpa3oBaHUs
99 [IpeoOpa3zoBanue TPUTOHOMETPUYIECKUX BBIPAKECHU. OcHoBHbIE
' TPUTOHOMETPHYECKHE (HOPMYIIbI
53 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHne HepaBeHcTBAa. MeTon
MHTEPBAJIOB
2.4  Pemenue 1enbix U APOOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppanimoHaNbHBIX YpaBHEHUH U HEPABEHCTB
2.6  Pemienue TpUrOHOMETPUUECKUX YpaBHEHHM
57 [IpumeneHne ypaBHEeHHI 1 HEPABEHCTB K PEILIEHUI0 MaTeMaTHYECKHX 3a/1a4 U 3a/1a4

U3 pa3INyHbIX o0JacTel HayKH U peaibHOM KU3HU
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3 OyHKIUH U TpapuKH
31 Oynkusa, crnocoObl 3amanus ¢yHkuuu. ['padux dyaknumn. B3zanmaOo oOpaTHBIE
' GyHKIUH
3.9 OOnacte omnpesneraeHUs W MHOXKECTBO 3HaueHuWH ¢yHkouu. Hymm ¢yHkuumm.
' [TpomexyTKkH 3HaKONOCTOAHCTBA. YETHBIC U HEYETHBIE (PYHKLIUU
33 CrenenHast GyHKIHS ¢ HATYPAJILHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuueckass OKpyKHOCTb, ONpEAEICHUE TPUTOHOMETPUUECKUX (PYHKLUI
' YHCIIOBOrO apryMeHTa
4 Hauana maTremMaTueckoro aHaimsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
' OCIIEIOBATEIEHOCTH
Apudmernueckass U TreomMeTpuueckas mporpeccud. beckoHeuHo yObIBarowias
4o ~ TEOMETpHYECKas NMPOrpeccus. Cymma OecKOHEYHO YOBIBAIOLIEH TeOMeTpUYEeCKOMH
' nporpeccuu. Dopmysa CI0XHBIX HPOLEHTOB. lcrosib30BaHME Mporpeccuu JUis
pellIeHns peabHbIX 3aJa4 IPUKIAJHOTO XapaKTepa
5 MHoxecTBa 1 JOrMKa
MHoxecTBO, omnepanuu Haj MHOXecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 IIpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO armmapara JUisi OIHCAaHHs pPealbHbIX
MIPOIIECCOB U SIBJICHUH, P PEIICHUH 3324 U3 APYTHX YIEOHBIX MTPEIMETOB
5.2  Ompenenenue, TeopemMa, ciIeCTBUE, JOKa3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna u BBIYUCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 CreneHnsb ¢ paluoHaIbHBIM MTOKa3areneM. CBOWCTBA CTENEHH
13 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIE JOrapupMbl
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOTApU(MBI
99 [IpeoOpa3oBaHue BbIpaXeHH, COIEPIKALIUX CTENIEHH C PallMOHATbHBIM
' HoKa3aTesieM
2.3 [TpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHBIE YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! U HEPABEHCTBA
26 CucremMbl JMHEWHBIX ypaBHeHHI. PemeHue mNpUKIATHBIX 3a7ad C I[OMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
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2.7

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHI0O MaTeMaTHYEeCKHX

28 3a]1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HAyKH U peallbHOM JKU3HU
3 OyHKIIUU U TpaPuKh
Oynkius. [lepuoanyeckne ¢yakmuu. [IpomMeXyTkn MOHOTOHHOCTH (DYHKITHH.
3.1 MaxkcumymMbl 1 MHHUMYMBI (QyHKUuMU. HaunOomnbiee W HauMeHblllee 3HauCHHE
(GyHKIHMU Ha TPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA B rpaduKu
3.3 [Toka3zarenbHas u orapudmMuyeckas GyHKIIHH, UX CBOWCTBA U TpapUKu
3.4 Hcnons3oBanue rpagukoB GyHKIUN ISl PEIICHUS YPaBHEHUN U IMHEWHBIX CHCTEM
Hcnonb3oBanue rpadukoB (QYHKUMH UL UCCIEAOBAaHUS  IPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpbIE BO3HHUKAIOT IIPU PELIEHUM 3a/4ad U3 APYruX Y4eOHBIX
IIPEIMETOB U PeaTIbHOM KU3HU
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB
4.2 [TpousBoanas pynkuuu. ['eomerprueckuii 1 GU3NIECKHA CMBICI TPOU3BOIHOM
43 [Ipon3BosHble 31eMeHTapHbIX (QyHKUUN. DopMysabl HaXOXKICHHsS MPOU3BOAHOMN
' CYMMBI, IPOU3BENICHUS U YACTHOTO (PYHKIIUI
[IpuMeHeHre NPOU3BOAHOM K MCCIEIOBAHUIO (YHKIMI Ha MOHOTOHHOCTh M
4.4 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HaMMEHbIIEro 3HaueHus! (PyHKIMMY Ha
OTpe3Ke
[TpumMeHeHne Mporu3BOAHOM AJIst HAXOXKICHHUS HAMTYYIIETO PEHICHHUs B IPUKJIIaIHBIX
4.5 3ajayax, /s OINpeAesieHUuss CKOPOCTH Ipoliecca, 3aJaHHOro (OopMysnod wWiH
rpaduKom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
47 WuTerpain, ero reomeTpuueckuii 1 pu3ndeckuii cMbIcil. Berunciaenue uarerpana no

¢dbopmyne Hetotona — JleitOnuna
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUPOBATh MOHATHSIMH: MHOKECTBO, IMOJMHOXECTBO, ONEpPALlUU Hajl
MHOXECTBaMH; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONKMCAHUS PealIbHbIX MIPOLIECCOB U SBJICHUHN U NPU PEUICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YyMEHHE
ONepupOBaTh MOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, LUK, Tpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh MOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHOM CTENEHH, CTEIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
mokaszarejaeM, JiorapugMm ymcia, CHHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK II0 MOJYJO, PalMOHAJIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
o01iee kpaTHOe, anroput™M EBKIIMAa npH peleHny 3aaay; 3HaKOMCTBO C
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3zoBaHHs IPOOHO-pAlMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,
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apudMeTrIecKasi Iporpeccusi, reOMeTpuUIecKasi Iporpeccusi, 0ECKOHEYHO
yObIBatolasi  reoMeTpudeckas  IMpOrpeccus; yMEHHWE  3a7aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb U apr'yMEHT KOMILUIEKCHOTO YHCIa, oopMa
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanveckas); yMeTh IPOHM3BOIAUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHUILIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMenue OIICpHUPOBATh INOHATUAMHU: pPAOVOHAIIBHBIC, WPpallMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HNX CUCTEMbI;, YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHUA MATEMATUUYCCKHX

3aJlad ¥ 3aaa4 M3 pa3JINIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMU, OTPAaHMUYEHHOCTh (DYHKIIMHU, MOHOTOHHOCTb
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha IPOMEXYTKE, HepepbIBHAs (PYHKIINS, aCUMITOTHI Tpaduka
GbyHKLUY, TIepBas U BTOpas NPOU3BOJHAs (DYHKIMH, T€OMETPUUECKUI U
¢bu3znyeckuil CMBICT TPOU3BOJHON, NEpBOOOpa3Has, OMNPECIIEHHBIN
MHTETpajl; yMEHUE HaXOAWThb aCHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIUH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJAHYIO ISl MCCIEIOBaHUS (YHKUHUH,
HaXOJUTh HaWOOJBIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHUEM amiapara MaTeMaTH4YeCKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero

pelmiCHusd B MNPUKIAIHBIX, B TOM YHUCJIC COLUAIIBHO-DKOHOMHUYCCKUX U
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(bU3MYeCKUX 3aa4ax; HaXOAUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO
I/IHTeraJIa; HpI/IBO,Z[I/ITI: HpI/IMepI:I MATEMATHUYECCKOI'O MOI[CJII/IpOBaHI/ISI C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
byHKIMsA, KOMIO3UIMA (YHKUUN, JTUHEWHas (QYHKUIUS, KBaJpaTU4HAs
byHKIHS, paroHanIbHas byHKIIHS, CTeIeHHas byHKIIHS,
TPUTOHOMETpUYECKHE (YHKUIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMU, TOKa3zaTesnbHas M Jiorapupmuyeckas (yHKIMH; YyMEHUE
CTpOUTH TpauKH U3yYEHHBIX (YHKUIUH, BBIIOIHATH MPeoOpa3OBaHUS
rpaguKoB (PYHKIHH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a[ad U3 APYIHX y4eOHBIX NMPEIMETOB U
3ajJjay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA M TpadMKu (QYHKIMHA IS peICHHS
YpaBHEHM, HEpaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHUCIIE HA
IPOICHTHI, JI0JIM M YacTH, Ha JIBUXKEHHE, pabOTy, CTOUMOCTb TOBApOB H
yCIIyT, HaJOT'H, 3aJ1a4i U3 00JaCTH YIpaBJICHUS JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJYYEHHOE DPEIICHUE U
OLICHMBATh IPaBAONOJ00HOCTh PE3yJbTaTOB; YMEHHUE MOJEIUPOBATh
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCIIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTaT

YMeHue onepupoBath MOHATUSAMU: cpeiHee apupMeTHIeckoe, Mearuana,
HauOoJIbIlIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHsl, CTAaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHUE U3BIIEKAaTh, HHTEPIPETUPOBATD
nH(popMaIrio, MPEJICTABICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTPaKaloIIYyI0 CBOMCTBA peajbHbIX MPOIIECCOB U SIBICHUI; IPEICTABIATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONHWII W JAWarpaMM; HCCIIEeIO0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM 4YHCIIe C MPUMEHEHHEM TpadUudecKux

MCTOJOB U 3JICKTPOHHBIX CPEIACTB; Fpa(i)I/I‘—IeCKI/I HUCcCiaea10BaTb COBMECTHBIC
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HaONIOZICHUS C TIOMOINBIO JHMarpaMM pPacCeMBaHUs € JIUHEHHOMN

perpeccun

YMeHue onepupoBarh IOHATHUAMM: CIIY4alHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(GOopMyNbl CIOXKEHUS U YMHOXEHHUS BEpOSTHOCTEH, (POpMyIly IMOJIHOM
BEPOSATHOCTH, (opmyny bepryiim, komOuHaTopHbIe HaKThI U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; YMEHHE OIEepUpPOBaTh
NOHATUSMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApPTHOE OTKJIOHEHHE
CIlyualiHOW BEJNWYMHBI, (YHKIHH paclpelesieHuss H  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONb30BaTh CBOWCTBA M3YYEHHBIX paCIpeNeNeHUud Ui
peleHus 3a7ady; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEJOBAHUI; yMEHHE TPUBOIUTH MPUMEPHI
HPOSIBJICHUS] 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHNE, TIEPECTaHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOMHATOPHBIE (DaKThI U PACCYKICHHS IJIs PEIICHNUS 3a/1a4;
OLICHUBATb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U MUHTEPIPETUPOBATH NOJYYEHHBIA PE3YIIbTAT

YMeHune onepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHM Yrod,
JBYT'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAKOIINAECA IpsSMBIE,
MapaJuIeJIbHOCTh U NEPIEHIUKYISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY IHPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEXKY TUIOCKOCTAMM; YMEHUE UCIIOJIb30BATh IIPH
pelIeHNH 3a7a4y U3y4eHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BEJIMYMH, pelIaTh CBSI3aHHbIE C HUMH MPAaKTUYECKHUE 3a0aun
YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb QUTYphl, 00BEM (UTypHI,
MHOTOTPaHHUK, MPaBHJIbHBIII MHOTOTPaHHHK, CEYEHHE MHOTOTPAHHHUKA,

KyO, mapamienenunen, NpusMa, NUpamuaa, (urypa u IMOBEPXHOCTb
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BpallleHus, UWINHAP, KOHYC, Iap, cdepa, miomans chepsl, MiIomaib
MOBEPXHOCTU THPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM KyOa,
MPSIMOYTOJIBHOTO TapajuleNieNuIela, TUpaMuabl, TPU3MBbI, LWJIAH]PA,
KOHyca, I1apa, pa3BEPTKa MMOBEPXHOCTH, CEUEHUS KOHYCa U LWJIMHJIPA,
NapajuieJbHblE OCH WJIA OCHOBAHHUIO, CEYEHHE WIapa, IUIOCKOCTD,
Kacaromasicsi chepbl, IWIMHAPA, KOHYCa; YMEHHE CTpPOUTh CEUEHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, (PUTYpPbl U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSTh CBOMCTBA Fr€OMETPUUECKUX (UTYpP, CAMOCTOSITENEHO
(bopMyIHpOBaTH ONpPEACTICHUS U3y4yaeMbIX (HUTYp, BBIIBUTATH TUIIOTE3BI
O CBOMCTBax W MpHU3HAKaX reoMeTpu4eckux (Guryp, o00OCHOBBIBATH WM
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccuukamuo ¢Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBHITOJIHATH HEOOXOAMMBIE JIOTOJHUTENbHBIC

MOCTPOCHUS

YMeHue omnepupoBaTh IOHSTHUSMHU: JIBWKEHHE B MPOCTPAHCTBE,
napaulebHBIA EPEHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJO0OHBIE (UTYpBI; YyMEHHE
pacno3HaBaTh paBHbIE W MOJOOHBIE (UTYPHI, B TOM YHUCIE B NPHPOJE,
UCKYCCTBE, apXHTEKType; HCIOJIh30BATH T€OMETPUYECKHAE OTHOIICHHUS
IPY PEIICHHUH 33/]a4; HAXOAUTh T€OMETPHUECKHE BEINYHUHBI (JTHHA, YTOJ,
iouiaib, 00bEM) MpHU pPEelIeHUH 3a/1a4 U3 APYTruX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(mHaA, yrous, IJIOHmIab, OOBEM, IUIOMIA[b MOBEPXHOCTH), HUCIONIB3YS
u3ydeHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MUpaMUIbl, TPU3MBbI, KOHYCa, HWIMHJPA, TUIOMaab cheprl; 00bEM Kyoa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYCa, I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYDP

YMeHue onepupoBaTh MOHATUSMU: PSIMOYTOJIbHAS CUCTEMAa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
MPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, Pa3iokKEeHHE BEKTopa Mo 0Oasucy,
CKAJIIPHOE TNPOU3BEACHUE, BEKTOPHOE IMPOU3BEACHHUE, YTOJd MEXIy
BEKTOpAaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMeHue BbpIOMpAaTh MOAXONALIMI METOA JJsl PpEeUIeHHs 3ajauu;
MOHUMAaHHWE 3HAYUMOCTH MATEMaTUKH B M3YYCHHHM MPUPOJHBIX U
OOILIIECTBEHHBIX ~ MPOLIECCOB M  SBJICHUN; yMEHHE pPAaclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE, YMEHUE NPHUBOIUTH
NpUMEpPbl MAaTEMATHYECKUX OTKPBITUH POCCHMCKOM U  MHUPOBOM

MaTEeMaTU4YeCKON HayKu
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INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HATypaIbHOM creneHu. JeicTBus ¢ apudMeTHaecKuMu
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JleficTBuTenbHbIe 4Mcia. Apu(METHYECKHE ONEpalud C JeHCTBUTEIbHBIMU
17 yucnamu. [IpuOnmkEHHBIE BBIYMCICHUS, NpPaBWIIA OKPYIVICHHS, NPHKHIKA U
OIICHKA PE3yJIbTaTa BbIYMCICHHI

1.8 [IpeoOpa3oBanue BoIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHajibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHCHUI M HEPABEHCTB

210  VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TApaAMETPAMU

2.11 Marpwuia cucTeMbl JTHHEHHBIX ypaBHEHHH. OTpeienTeh MaTPHIIBI
3 OyHKIWH U TpaduKH
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Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GpyHKIHHN
OOnacte ompeneneHusi U MHOXECTBO 3HaueHWi ¢ynkuuu. Hymu ¢yskuum.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumntoTsl rpadukoB ¢ynkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUs TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! GYHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoOxecTBO, onepaiuu HajJ MHOKecTBamMH. J{narpammel Ditepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTucTUKA
6.1 OmnucatesnbpHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 Koopaunats! 1 BEKTOpBI
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. Anrebpa M Hayajda MareMmaruueckoro ananmsa; 10 kiacc.
yrayosnenHoe ooyuenne Mep3nsak A.I'., Homuposckuii JI.A., ITonskor B.M.;
noa penakmuenr  [lomomsckoro B.E.  OO6GmiectBo ¢ orpaHMYeHHOM
oTBeTCTBEHHOCTBIO M3narensckuii nentp « BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3natenbeTBo «IIpocBemenne»

* MaremaTuka. AnreOpa M Hadaja MareMaTHueckoro aHanmmsa; 11 kiacc.
yrayonenHoe ooydenue Mepsnsak A.I'., Homuposckuit JI.A., [Tonskos B.M.;
non penakiuedt  Ilomonmbckoro B.E.  OOmecTtBo ¢ orpaHuyYeHHOM
oTBeTcTBEHHOCThIO M3narenbckuii neHtp « BEHTAHA-I'PA®»; AkunonepHoe

obmectBo «M3narensctBo «IIpocBeienne

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

* Yuebnuku aiig 10 u 11 xinaccos (aBropst FO.M. Konsrun, M.B. Tkauéra, H.E.
®dEnopora, M. 1. [l1abyHnun)

 Jlunaktuyeckue matepuainst st 10 u 11 ximaccoB (aBropst M.U. [l1a0yHuH,
M.B. Tkauéra, H.E. ®&énopona, O.H. [Jo6poBa) * Temaruueckue TecThl ais 10
u 11 xmaccos (aBropsl M.B. TkaueBa, H.E. ®enopona)

* Metoauueckue pekomenaaruu s 10 u 11 xkmaccos (aBTopsl H.E. denoposa,

M.B. TkaueBa)
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HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

1. 1C: Ypok. Pexxum nocryna: https://urok.1c.ru/

2. OOGmaunas tutatrgopma OTOOpakeHUs BEpPUBUIIMPOBAHHOTO IHU(PPOBOTO
oOpazoBaTenbHOro KouTeHTa u ceppucoB AO «M3aatenscTBo «IIpocBenienue».
Pexxum noctyna: https://educont.ru/

3. Mo6unbsHOoe 251eKTpoHHOE oOpa3zoBanue. [ludposas oGpazoBarenbHas cpeaa
C MHTEPaKTUBHBIMU OHJIAMH-KypcaM. Pexxum mocrtyma: https://mob-edu.com/

4. HoBas mikona. OHnaiiH-mKkoJa nmoarotoBku k EI'D mo Bcem mpeamMeTam.
Pexxum noctyna: https://educont.ru/

5. Hoswii puck. IludpoBas oOpaszoBatenbHas minatdopma. YueOHBIC
MaTepHaJIbl JUIsl MEJaroroB M IKOJIBbHUKOB. MHTepakThBHBIM KOHCTpyKTOp
YPOKOB U yrpakHeHui. Pexxum nocryma: https://educont.ru/

6. O6nako 3HaHuii. IHTEpakTUBHBIE YPOKHU U ITU(GPOBBIC JOMAIITHUE 3aaHUsI.
Pexum noctyna: https://www.imumk.ru/

7. ®okchopa. Kpymnueimras omnnaitH-mkona B Poccum. Pexum pocrtyma:
https://foxford.ru/

8. AAKnacc. IlonnodyukimonanbHas udposas cuctema Jijist 00pa3oBaTeIbHbIX

opranm3aruid. Pexxum moctyna: https://www.yaklass.ru/

9. Uchi.ru. MnrepakTuBHas oOpa3oBaTeibHas OHIaWH-TUIaTGopMa. Pexnm

noctyna: https://uchi.ru/

65


https://www.yaklass.ru/

		2026-09-01T16:46:59+0300
	Козлова Наталия Андреевна
	Я подтверждаю точность и целостность этого документа




