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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYECHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUUYEeCKUe TuHuu: «Yucna
U BbIUKCIEHUsD», « DyHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTYallUH, MPUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4eOHOTO Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud U ONepaluu: JeJIeHHe Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY pacCHIMPEHUIO Kpyra HCIOJIb3YyeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3INMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJEeIOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUHU MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUHN, a TAKXKE BBIPAKCHHI,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJIAIHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHUs 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznuyHoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHO. Ero m3yueHwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYTI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TmpoueccoB. JlaHHas coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3/eibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



11 KIIACC

Yuciia 1 BbIYMCICHUS

HatypaneHble u uenble yncia. [IpumeHeHne npru3HaKkoB AECIUMOCTH IIENBIX
qyuces, HauOoJbmuik oOuuid naenutens (nanee — HOJl) m HamMeHblee oOiee
kpaTtHoe (nanee — HOK), ocrarkoB no moayito, anropurma EBkinaa ans pemeHus
3a/1a4 B LENBIX YACIIAX.

KommiekcHple umcna. AnreOpanyeckas W TPUTOHOMETpHUYECKas (POPMBI
3allUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHdyecKue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcaamMu. M300pakeHne KOMILJIEKCHBIX YHCEI Ha KOOPIMHATHOW IUIOCKOCTH.
®opmyiia Myaspa. KopHu N-oif cTeneHu U3 KOMIUIEKCHOro uucna. I[IpumeHenune
KOMILJIEKCHBIX YKCEN IJIs PEIICHHS (PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHNs U HEPABEHCTBA

CucrteMa W COBOKYIIHOCTb YPAaBHEHUHW W HEPABEHCTB. PaBHOCHWIBbHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0op  KOpHEHl  TPUTOHOMETPUYECKMX  YPaBHEHUH €  IMOMOUIbIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEPaBeHCTB.

OCHOBHBIE METOABl PEIIECHUS TOKA3aTEeNbHbIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHMS] CUCTEM M COBOKYITHOCTEH palMOHAJIBHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHH.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.

[IpumeHeHne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IU4HbIX O0JIacTell HayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTaTOB.

DyHKIUHN U TPAPUKHU

I'padpux kommosunuu GyHkuuii. I'eomerpuueckue 00pa3bl ypaBHEHUU H
HEpaBEHCTB HAa KOOPJIAWHATHOM TUIOCKOCTH.

Tpuronomerpuueckne PyHKITUU, X CBOMCTBA U TpaPUKH.

['padrueckre mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. | 'paduueckue
METO/Ibl PEIlICHU 3a/1a4 C TapaMEeTPaAMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS TMPOLECCOB U
3aBHCHMOCTEM, KOTOpbhIE€ BO3HUKAIOT MPHU PEIICHUWU 3a7ad U3 JAPYTUX Y4eOHbIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayana MmaTeMaTH4eCcKOro aHaJIn3a

ITpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMM Ha MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOoNbIIEr0 W HAMMEHBLIErO0  3HAYEHUH
HENpPephIBHON (YHKIIMH Ha OTPE3KE.



[IpuMeHeHne NPOU3BOAHOM Ul HAXOXKACHUS HAWIIY4dllIEero pEIICHUs B
NPUKIIAIHBIX 3a/a4ax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJIaHHOTO (HOPMYJIION MK TpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBooOpa3Hbie
aneMeHTapHbIX QyHKIui. [IpaBuia HaxoX1eHUs TepPBOOOPA3HBIX.

WNHuterpan. I'eomeTpuuecknii CMBICII MHTErpasa. Brruncnenne
onpenenéHHoro uaTerpaia mo ¢popmyne Hetorona-JleiOuura.

[IpumeHneHnue uHTErpajga s HAXOXKIACHUS IUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEll.

[Ipumepnr pemenuii auddepeHIManbHbIX YpaBHEHUNA. MaTtemaTuueckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHInaIbHbIX
YPaBHECHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKJaHCKOro oOmecTBa (BbIOOPHI, OMPOCHI W JPYroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, chOPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAs 3CTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymedr mnpodeccnr ¥ Ppearru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUTAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeToBEUeCKOM IeATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTH M  MPEoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIC U OTPHUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M OOIIKE, YCIOBHBIC,

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, IBJICHHSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEJIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXIEHUA C CYXICHUSIMHU APYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Tpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEeHIeHUH Y4YeOHBIX 3aja4y, MPUHUMATh I1€Jb COBMECTHOMU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMHoOBBIX GopMax paboThl (00CYyk)aeHUS, OOMEH MHEHUI,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CBOOOIHO OIEpPUPOBaTh MOHATUSMU: pAIlMOHANIBHOE YHCIIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTaBICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YHCIIOBOI'O apTyMEHTA;

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS U YPABHEHUSI-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH C UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MATpULbl 2 X 2 M €ro IeOMETPUYECKHA CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOIUBI0 MaTPUIl W OIpPEAEIHTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUYecKrue GopMyIibl Il TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICTIUPOBATh peallbHble CHUTYyalldd Ha S3bIK€ aireOpbl, COCTaBISTH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHM, KOoMIo3uuusa (GyHKUMA, Tpaduk ¢GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEUYETHBIE (PYHKIUHU,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeJabIM TOoKazareneM, rpapuk CTENeHHOW (YHKIHMH C HaTypaJlbHBIM M LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHW Kak (QyHKUMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIMN YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeoOMEeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOrPECCUM JJI PELIEHUS peajbHBIX 3aJad MPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh MOHATUSAMU: HENPEPBIBHbIE (PYHKIHMH, TOUYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIIEpUpOBaTh MOHATUSIMU: TE€pBas U BTOpas IPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOHO OIEpPHpPOBATh TMOHATHUSMU: OIMpEACNICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMEeTHbIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM paboyeil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypasibHBIX 4McCen sl pelIeHHs 3a/1a4, IPUMEHSATD
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIC YHCIa B aiareOpanmyeckoil u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIECTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPAaBHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXE 3a71a4 C [TapaMeTPaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU IS MOJEIMPOBAHUS W UCCJICAOBAHUS peajbHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMEpUpOBaTh MOHATUSMHU: [EPBOOOpa3Hasi, OIpeneaEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus nuddepeHnanbHbIX YpaBHEHUM;

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



11 KITACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJlIeKTpOoHHbIe (LM (poBbIE)

Ne i/
* NporpamMmbl Bcero KontpoabHble | IIpakThvieckue o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
https://resh.edu.ru/subject/51/11/
1 UccnenoBanne QyHKIHI ¢ TOMOIIBIO 29 1 https://lesson.edu.ru/
MPOU3BOAHOMN
https://resh.edu.ru/subject/51/11/
2 [TepBooOpasHas 1 HHTETpa 12 1 https://lesson.edu.ru/
o https://resh.edu.ru/subject/51/11/
3 I'paduku TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1 https://lesson.edu.ru/
TpuroHomeTpuuecke HepaBeHCTBA
4 MppauuoHaIbHEIE, OKa3ATEILHAIC 1 24 1 https://resh.edu.ru/subject/51/11/
norapuMUUecKre HEPaBeHCTBA
5 KOMIUIEKCHEIC THCTa 10 1 https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
6 Harypanbnble u niensie yucna 10 1 https://lesson.edu.ru/
Cucrembl paluOHaJIbHBIX, ) .
7 HUpPaAlMOHATIBHBIX MTOKA3aTEIbHBIX U 12 1 https://resh.edu.ru/subject/51/11/
norapuMUYECKUX ypaBHEHUN
8 3aaun ¢ mapaveTpam 16 1 https://resh.edu.ru/subject/51/11/
9 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIIHS 16 5 https://resh.edu.ru/subject/51/11/
3HAaHUHU
OBIIEE KOJIMYECTBO YACOB I10 136 10 0

I[TPOTPAMME



https://resh.edu.ru/subject/51/11/
https://lesson.edu.ru/
https://resh.edu.ru/subject/51/11/
https://lesson.edu.ru/
https://resh.edu.ru/subject/51/11/
https://lesson.edu.ru/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://lesson.edu.ru/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE pecypchl

[IpuMeHeHne Npou3BOIHON K
WCCJICIOBAHMIO (YHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (GYHKIIUH Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[TpumeHeHne Nponu3BOJHON K
UCCIIeI0OBaHNIO (PYHKIMHA Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
[IprMeHeHne nNpon3BOIHOM K
UCCIeIoBaHI0 (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

[IprMeHeHne npon3BOIHON K
MCCIIeIOBaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

https://resh.edu.ru/subject/51/11/

IIpuMeHeHne Npou3BOIHON K
UCCIIEIOBaHUIO (DYHKIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
Haxoxnenne HanOobIIero u
HAauMEHBIIIETO 3HAUYEHUS
HETpEepbIBHON (PYHKIIUU HA
OTpe3Ke

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

Haxoxnenue HanbonbLIErO U

https://resh.edu.ru/subject/51/11/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

HAaWMEHBILIETO 3HAYCHUS
HENpephIBHON (YHKIIUU HA
OTpe3Ke

Haxoxxnenne HanOobIIero u
HaMMEHBIIETO 3HAYCHUS
HENpEepbIBHON (PYHKIUU HA
OTpe3Ke

https://resh.edu.ru/subject/51/11/

10

Haxoxnenue Hanbombiero u
HaMMEHBIIETO 3HAYCHUS
HETPEPhIBHON (YHKIIUU HA
OTpe3Ke

11

12

13

14

Haxoxnenue HanOoIbIIero u
HAaUMEHBIIIETO 3HAUEHUS
HenpepbrIBHON (YHKIIUU HA
OTpe3Ke

Haxoxxnenne HauOobIIero u
HAauMEHBIIIETO 3HAUYEHUS
HenpepbrIBHON (QYHKIIUU HA
OTpe3Ke

[IpumeneHnre npou3BOIHOM IS
HaxXO0XJAEHUS HAWTY4YIETO
peLIECHUS B MPUKJIATHBIX
3a;adax

[IpumeneHnre npou3BOIHON IS
HaxXO0XJAEHUS HAWTY4YIETO
pELICHUS B PUKIIATHBIX
3aJ1a9ax

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

15

[Ipumenenne npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTH U

https://resh.edu.ru/subject/51/11/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

YCKOpEHHs Ipoliecca,
3aJ]aHHOTO (pOpMyIION WK
rpagukoM

[IpuMeHeHne npon3BOHON IS
OIIpPENIENIEHUsI CKOPOCTH U

https://resh.edu.ru/subject/51/11/

16 YCKOpEHHUs Ipoliecca,
3a/1aHHOTO (POPMYIION WK
rpagukoM
N https://resh.edu.ru/subject/51/11/
17 Komnosunus ¢pyHknumit
o https://resh.edu.ru/subject/51/11/
18 Komnosunus ¢pyHknumit
19 Komnozunus ¢hyHkiuit
I'eomeTrpuueckue oOpassl )
. N https://resh.edu.ru/subject/51/11/
20 ypaBHEHUN Ha KOOPJIUHATHON
TIJIOCKOCTH
I'eomeTrpuueckue oOpassl _
N N https://resh.edu.ru/subject/51/11/
21 ypaBHEHU Ha KOOPJIUHATHON
TIJIOCKOCTH
KonTtponpHas padora:
22 "UccnenoBanue GyHKIMNA C
MOMOIIIbIO TPOU3BOAHON"
93 [TepBooOpa3Has, OCHOBHOE https://resh.edu.ru/subject/51/11/
CBOMCTBO MIEPBOOOPA3ZHBIX
[TepBooOpa3HbIC FIEMEHTAPHBIX
24 dbynakuwmii. [TpaBuna
HaXO0XICHUS MEPBOOOPA3HBIX
https://resh.edu.ru/subject/51/11/
25 [TepBooOpa3HbIE 2IIEMEHTAPHBIX



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

¢ynkunii. [IpaBuna
HaXO0XICHHS TIEPBOOOPA3HBIX

26

27

28

Hurerpai. I'eomerpuyeckuii
CMBICJI HHTETpaJIa

Brruucienue onpenenéHHOro
WHTEerpaja mo Gpopmyse
Herorona-JleiiOauna
Beruucnenue onpenenéHHOTO
UHTErpasa no popmysne
Herorona-JleiiOauna

https://resh.edu.ru/subject/51/11/

29

[IpuMeHeHnne nHTETpaANa U1
HAaXO’KJICHUs ILIOIIA N
IUIOCKUX (QUTYp

https://resh.edu.ru/subject/51/11/

30

31

32

IIpumenenne nHTErpasia s
HaXO0XIeHUSI 00HbEMOB
T€OMETPUUYECKHUX T

IIpumepsl pereHunit

TuddepeHIMaIbHbIX ypaBHEHUH

[Ipumeps! pemenunit

TuddepeHIMaIbHbIX ypaBHEHUN

https://resh.edu.ru/subject/51/11/

33

Maremarnueckoe
MOJIETUPOBAHUE PEATTbHBIX
MPOLECCOB C MOMOIIBIO

Qg depeHIMaIbHbIX ypaBHEHUH

34

KonTponbhas pabora:
"[TepBooOpasnHas u uHTETpan"

https://resh.edu.ru/subject/51/11/

35

Tpuronomerpuyeckue GyHKINH,

UX CBOMCTBA U rpauku



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

36

Tpuronomerpudeckue GyHKINH,

UX CBOMCTBA U rpapuKu

37

38

Tpuronomerpudeckue GyHKINH,

UX CBOWCTBA U rpauku

Tpuronomerpuueckue GyHKIIIH,

UX CBOMCTBA U rpapuKku

https://resh.edu.ru/subject/51/11/

39

Tpuronomerpudeckue GyHKINH,

UX CBOMCTBA U rpaduKu

40

OTt60p KOpHEH
TPUTOHOMETPHUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON
OKPYKHOCTH

41

OTt60p KOpHEH
TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUIECKOMN
OKPYKHOCTH

https://resh.edu.ru/subject/51/11/

42

OTt60p KOpHEH
TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTH

https://resh.edu.ru/subject/51/11/

43

OTt60p KOpHE
TPUTOHOMETPUYECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKOM
OKPYXHOCTH



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

Pemenne TpuroHOMeTpU4YECKUX

44
HEPaBEHCTB

45 Pewienne TpuroHOMeTpU4ECKUX
HEPABEHCTB

16 PelieHue TpuroHOMETpUYECKUX https://resh.edu.ru/subject/51/11/
HEPaBEHCTB

47 Pemienne TpuroHOMETpUYECKUX
HEPaBEHCTB
KonTtponsnast pabora:

48 "I'padyiku TPUTOHOMETPHUECKUX https://resh.edu.ru/subject/51/11/
¢ynkuuii. Tpuronomerpuyeckue
HepaBeHcTBa"

49 OcHOBHBIE METOBI PELLIEHUS
MOKa3aTelbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pELICHUS https://resh.edu.ru/subject/51/11/
MIOKa3aTeIbHBIX HEPABEHCTB

51 OcCHOBHBIE METO/IbI PELLIEHUS
MOKa3aTeIbHBIX HEPABEHCTB

57 OCHOBHbIE METO/IBI PEIICHHS https://resh.edu.ru/subject/51/11/
MOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/BI PELLIEHUS
JorapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHUS https://resh.edu.ru/subject/51/11/
norapu(MUIECKIX HEPABEHCTB

55 OcHOBHBIE METO/BI PELLIEHUS
JOrapu(pMHUECKUX HEPABEHCTB

56 OcHOBHBIE METO/BI PELLICHUS

norapu(pMHIECKUX HEPABEHCTB



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

OCHOBHBIC MCTObI pCHICHUSA

https://resh.edu.ru/subject/51/11/

> UPPALMOHAJIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PELICHUS
MPpALMOHATBHBIX HEPABEHCTB

59 OCHOBHBIE METObI PELICHUS https://resh.edu.ru/subject/51/11/
UPPALMOHAJIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pELICHUS
MPPALMOHAJIBHBIX HEPABEHCTB

61 I'paduueckue MeTOBI pemIeHUS
HUPPALMOHATBHBIX YpaBHEHUHN

62 I'padpuaeckue meTo b1 peme}um;l https://resh.edu.ru/subject/51/11/
MPPALMOHAJIBHBIX YPAaBHEHUN

63 I'paduueckue MmeToab! pemeHus
IIOKa3aTeJIbHBIX YPAaBHEHUI

64 I'paduueckue meToabl pemeHust
MOKa3aTeIbHBIX HEPABEHCTB

65 ['padmyeckue METOABI pelIeHHs https://resh.edu.ru/subject/51/11/
norapu(pMHUUECKUX ypaBHEHHMA

66 ['padpuaeckue MeTombI pemeHus
norapu(MUIECKIX HEPABEHCTB

67 I'paduueckue MeTobI peneHus
norapu(pMUIECKIX HEPABEHCTB
I'paduueckue MeTobI peneHus )

68 T —— https://resh.edu.ru/subject/51/11/
norapupMHUECKUX ypaBHEHHHA
['padmyeckue METOABI peLICHUS

69 MOKA3aTeNbHBIX U

JOrapu(pMHUECKUX ypaBHEHUIN



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

70

I'paduueckue MeTo Bl pemeHus
NOKa3aTeIbHbIX U
JOTapu(PpMHUUECKUX HEPABEHCTB

https://resh.edu.ru/subject/51/11/

71

I'paduueckue MeTo Bl pemeHus
MOKA3aTeNbHBIX U
norapu(pMHUECKUX HEPABEHCTB

72

KonrponsHas padora:
"UppanuoHanabHbIe,
NOKa3aTeIbHbBIC U
norapudmuueckue
HepaBeHcTBa"

https://resh.edu.ru/subject/51/11/

73

74

75

76

KommekcHsle uucna.
Anrebpanyeckas u
TPUTOHOMETpHUEcKas (popMbI
3anucy KOMIUIEKCHOTO YKclia
KommuiekcHsle uncna.
Anrebpanueckas u
TPUTOHOMETpHUEcKast (popMbl
3anucy KOMIUIEKCHOTO YKclia
Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YK CIIaMU
ApudmeTnueckue ornepanuu c
KOMIUIEKCHBIMU YK CIIaMU

https://lesson.edu.ru/

https://lesson.edu.ru/

https://resh.edu.ru/subject/51/11/

77

N300pakeHre KOMIUIEKCHBIX
yuceln Ha KOOPAMHATHOU
MJIOCKOCTH

78

N300pakeHne KOMIIEKCHBIX
4ycel Ha KOOPAUHATHOU

https://resh.edu.ru/subject/51/11/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

IIJIOCKOCTH

®opmyna Myaspa. Kopau n-oit

79 CTETICHU U3 KOMILICKCHOTO
qucia
®opmyna Myaspa. Kopau n-oit )
80 CTCLEHI 13 KOMILICKCHOLO https://resh.edu.ru/subject/51/11/
qycia
[IpuMeHeHre KOMIUIEKCHBIX
81 YUCel JUIsl pelIeHus https://resh.edu.ru/subject/51/11/
(UBUYECKUX B TE€OMETPHUSCKHIX
3a71a4
82 KonTtponbnast padora:
"KommnekcHbie uncia"
83 HarypastbHbie i 1e/ble ncia https://resh.edu.ru/subject/51/11/
84 Harypanbnble u nensie yucna https://lesson.edu.ru/
85 [IpuMeHeHne npru3HaKoB https://lesson.edu.ru/
JIETUMOCTH TICJIBIX YHCENT
86 [IpuMeHeHue npu3HaKoB https://lesson.edu.ru/
JIETUMOCTH IIJIBIX YUCEN
[IpuMeHenne npru3HaKoB )
87 fennMocTH Hensx wucen: HOJ https://resh.edu.ru/subject/51/11/
u HOK
[IpnMeHeHne npr3HaKoB
88 JenuMocTH nenbix gnucena: HOJL
n HOK
89 [IpruMmeHeHne npu3HaKOB https://resh.edu.ru/subject/51/11/

JACIINMMOCTHU LECJIbIX YHUCECII:



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

OCTAaTKH 11O MOAYJIIO

90

91

92

[TpumeHeHre TpU3HAKOB
JEIIMMOCTH LIEJIBIX YHUCEN:
OCTaTKH 10 MOJYJIIO

[IpumeHeHne MpU3HAKOB
IEJIMMOCTH LEJIbIX YUCET:
anropuTt™ EBkinna s
pelieHus 3a/1a4 B EJIbIX YUCIIax

KontposnbHas padora: "Teopus
HeNbIX yucen"”

https://resh.edu.ru/subject/51/11/

93

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIICACTBUSA

https://resh.edu.ru/subject/51/11/

94

95

96

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CHUCTEMBI 1 CUCTEMBI-CIIEACTBUS

OcHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEU
palMOHAIbHBIX YPaBHEHUHN

OcHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEM
UppalMOHATIBHBIX YpaBHEHUN

https://lesson.edu.ru/

https://lesson.edu.ru/

https://resh.edu.ru/subject/51/11/

97

OCHOBHEIE MCTOJBI pCHICHUA
CHUCTEM U COBOKYHHOCTGIZ
IMOKa3aTCIbHBIX ypaBHeHI/Iﬁ

98

OcHOBHBIE METO/IbI PELICHUS
CHCTEM M COBOKYITHOCTEM
MOKa3aTeNbHbIX YpaBHEHUN

https://resh.edu.ru/subject/51/11/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

99

OCHOBHBIE METO/IbI pELICHUS
CUCTEM U COBOKYITHOCTEMH
Jorapu(pMUUECKUX ypaBHEHHM

100

OCHOBHBIE METO/IbI pEIICHUS
CHUCTEM U COBOKYITHOCTEU
JOrapupMHUECKUX yPaBHEHUIN

101

[Ipumenenue cucteM K
PCIICHHUIO MAaTEMATUYCCKUX
3a[a4 ¥ 3a/1a4 U3 Pa3InIHbIX
oOracTell HayKu U peajibHOI
JKA3HU, UHTEPIIpETALUA
HOJTYYEHHBIX Pe3yIbTaTOB

https://resh.edu.ru/subject/51/11/

102

[Ipnmenenue cucrem k
PELICHNIO MAaTEMaTUYECKUX
3a/1a4 U 3a/1a4 U3 pa3InyHbIX
oOracTell HayKH U peasibHOI
YKU3HU, MHTEpIIpEeTalus
MIOJIyYEHHBIX PE3Yy/IbTaTOB

103

[IprMeHeHre HEpaBEeHCTB K
PELIEHUI0 MATEMATHYECKUX
3a/1a4 ¥ 33724 U3 Pa3IN4HbIX
o0JacTeil HayKH U pealbHOM
JKU3HU, UHTEpIIpETaLUs
[IOJIYYEHHBIX PE3YJILTATOB

https://resh.edu.ru/subject/51/11/

104

KonTponbhas pabota:
"CucTeMBbI parioOHaIbHBIX,
UppaMOHATIBHBIX
NOKa3aTeIbHBIX U
JorapupMHUECKUX ypaBHEHUN"



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

PaunonanbHbIE ypaBHEHHUS C

https://resh.edu.ru/subject/51/11/

105
napaMeTpamu

106 PaunonanbHbIE HEPABEHCTBA C https://lesson.edu.ru/
napameTpamu

107 PannoHaneHbIE CHCTEMBI © https://lesson.edu.ru/
napaMeTpamu

108 HppaunonaibHble ypaBHEHUS, https://lesson.edu.ru/
HEPABEHCTBA C IIapaMeTpaMHu

109 HppanmonaibHble CUCTEMBI C https://resh.edu.ru/subject/51/11/
napameTpamu

110 [Ioka3arenbHble ypaBHEHUS, https://lesson.edu.ru/
HEPABEHCTBA C IIapaMeTpaMHu

111 [Toka3aTenbHbIE CHCTEMBI C https://lesson.edu.ru/
rapameTpamu

112 Jlorapudmuueckre ypaBHeHuUs, https://lesson.edu.ru/
HEPaBEHCTBA C ITapaMeTpamMu

113 Jlorapudmuueckre CUCTEMBI C https://lesson.edu.ru/
napaMeTpamu

114 Tpuronomerpuueckue https://resh.edu.ru/subject/51/11/
YPaBHEHUS € TapaMeTPAMH

115 Tpuronomerpuueckue
HEpaBEHCTBA C ITapaMeTpamMu

116 TpUroHOMETPUUECKUE CUCTEMBI
C mapaMeTpaMu
[TocTpoenue u uccienoBaHue

117 MaTEeMAaTHYECKUX MOJEIIEN https://resh.edu.ru/subject/51/11/

peaIbHBIX CUTYyalUuH C
IIOMOILBIO YPABHEHUM C



https://resh.edu.ru/subject/51/11/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/subject/51/11/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

napaMerpamu

[TocTpoeHue u uccienoBanue
MaTEeMaTU4YECKUX MOJEIIEeH

118 peaJIbHBIX CUTYyalui C 1
IIOMOILBIO CUCTEM YPAaBHEHUM C
napaMerpamu

[TocTpoenue u uccienoBaHue https://lesson.edu.ru/

MaTeMaTUYECKUX MOJAEIIEH

119 peaJIbHBIX CUTYyaLUi C 1
MMOMOUIBIO CUCTEM YPAaBHEHUU C
napameTpamu

KonTponbnas pabota: "3anauu ¢ https://lesson.edu.ru/

120 .
napameTpamu

[ToBTOpenue, 06001IEHNE,
121 cUCTEMATHU3aIUsA 3HAHUI: 1
"VpaBHenus"

https://resh.edu.ru/subject/51/11/

[ToBTOpenue, o6odIIEHKE, https://resh.edu.ru/subject/51/11/
122 cUCTEMATHU3aIUsA 3HAHUI: 1
"VpaBHenus"

[ToBTOpenme, 0600IIEHNE, https://resh.edu.ru/subject/51/11/

CUCTEMAaTHU3allus 3HAHWI:
123 1

"VpaBuenust. CucteMbl
ypaBHeHHI"

[ToBTOpeHme, 0600IIEHNE, https://resh.edu.ru/subject/51/11/
124 CHCTEMAaTU3alMs 3HAHUI: 1

"Hepasencrtna"

125 [ToBTOpenue, 06001IeHNE,

CUCTEMATU3alus 3HAHWNI:



https://lesson.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

"HepaBencrBa"

126

127

128

129

[ToBTOpEeHmE, 0600IIECHNE,
cHCTeMaTHU3alus 3HaHUMN
"HepaBencrBa"

[ToBTOpEeHme, 0600IICHNE,
CHCTeMaTH3alys 3HAHMIA:
"[IpousBoHas U €&
npuMeHeHue"

[ToBTOpEeHHE, 0000IICHUE,
CHCTeMaTH3alys 3HAHMIA:
"[IpousBoHas U €&
npuMeHeHue"

[ToBTOpenue, 06001IIEHNE,
cucTeMaTH3alys 3HaHUH:
"ITponsBogHas u eé
npuMeHeHune"

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

130

[ToBTOpenue, o6odIIEHKE,
CHCTEMAaTH3alMs 3HAHUI:

"MHTerpai u ero npuMeHeHue"

https://resh.edu.ru/subject/51/11/

131

[ToBTOpenme, 0600IIEHNE,
cHCTeMaTH3aIus 3HaHUH:
"OyaKIMR"

https://resh.edu.ru/subject/51/11/

132

133

[ToBTOpenue, 06001ICHNE,
CUCTEeMaTH3aIHs 3HAHW:
"OyaKIIR"

[ToBTOpenue, 06001ICHNE,
cucTeMaTu3aIus 3HaHUi:
"Oyakuun"

https://lesson.edu.ru/

https://lesson.edu.ru/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://lesson.edu.ru/
https://lesson.edu.ru/

https://resh.edu.ru/subject/51/11/

134 Wroroas KoHTpoJbHAS paboTa 1 1
135 HToroBas KOHTpONbHas paboTa 1 1 https://resh.edu.ru/subject/51/11/
136 [ToBTOpeHwme, O606H_I€Hlf€, 1 https://lesson.edu.ru/
CHCTeMaTH3allus 3HAHUH
OBLIEE KOJIMYECTBO YACOB 10 136 10

[NPOT'PAMME



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://lesson.edu.ru/

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

Anrebpa u Hadasla MaTemMaTuueckoro aHanausa. 10-11 kmaccel. YueOHUK.
bazoBeiii u yrinyonennsiii yposau 2023 | Kossirua FO.M., Anumos 111LA.,
Tkauera M.B., ®enopora H.E., [1laGynun M.U.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Tkauera M.B., ®enopora H.E. Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAJIU3A.
Tematuueckue Tecthl. 1 1kmacc. ba3oBblil u yriayOieHHbIN YPOBHU.

®enoposa H.E., Tkauesa M.B. AnreOpa u Hauajla MaTeMaTUYECKOTO aHAJIU3A.
Meroanueckue pexkomenaanu. 11 kimace

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

bubmmoreka [{OK:

https:resh.edu.ru

http://fipi.ru/ (caiit ®UIT)



