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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-HAYYHBIX 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 oOydaroluecs OBJIaJeBalOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HH(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMHU anreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Asnrebpa u Hadaja MaTeMaTH4YECKOTO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPNpPETAlUd  TIOJYYCHHBIX  PEIICHWM, 3HAKOMSTCS C  [pUMepamMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MPOJOJIKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKHN 00y4UeHHs anredpe 1 HayajiaM MaTeMaTHIeCKOro aHalIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTeMaTHYECKOTO aHAIHM3a
BBIIETICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYHKIMU U rpaduku», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JioTMKay. Bce 0OCHOBHbIE
COJEPKATENbHO-METOANYECKUE JIMHUM HW3Yy4aloTCs Ha MPOTSHDKEHUU JABYX JIET



oOydYeHHs Ha YPOBHE cpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTOTHSS APYT
Jpyra ¥ MOCTENEHHO HACHIIAsiICh HOBBIMHM TEMAMHU U pazaenamu. /JJaHHbI yueOHbIN
KypC SBIISIETCS WHTETPaTHBHBIM, TOCKOJBKY OOBEIUHSET B cebe coaepKaHHe
HECKOJIbKUX MAaTeMAaTUYEeCKUX AWCIUIUINH, TaKUX Kak anreOpa, TPUTOHOMETpU,
MaTeMaTU4eCKU aHalIU3, TEOPHS MHO>KECTB, MaTeMaTHuecKas Joruka u npyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BaTENIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMAaTHYECKYI0 MOJeNlb pealbHOW CHUTyallud, MPUMEHSATh 3HAHUS,
NOJy4YCHHbIE MpPU HU3YyYEHHH Y4eOHOTO Kypca, A pEIIeHUs CaMOCTOSTEIHHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOW 3a/layu, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

ConepxarenpHO-MeTOIMYeCKas: JUHUS «YUKcia W BBIYHCICHUS) 3aBEpIIacT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpenHero o0uiero
oOpa3oBaHus 0co0O€ BHUMaHue  yHensieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUN, BKIIOYAIOMIUX B CeOS MCIOIB30BAHUE Pa3IHMUHBIX
dbopM 3ammcu ymcna, yMEHHUE JeNaTh NPUKHUIKY, BBINOJHATH MPHOIMHKEHHBIC
BBIUMCJICHUS], OLIEHUBATh YUCIIOBbIE BbIpAaXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCSI MHOKECTBAa HATypaJbHBIX, LEJNbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMM MX MPUMEHEHUS ISl PEIleHUs] pazIM4HbIX 3ajad
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOCHUN MOJIEJICH PEalbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3AIHS.

Jluaust «YpaBHEHHSI W HEPABEHCTBA» peaJN3yeTcs Ha MPOTSHKCHHH BCETO
oOyueHHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
paznene IlporpamMMmbl MpenycCMOTPEHO peLICHHE COOTBETCTBYIOMIMX 3afad. B
pesynbrate oOydaromuecs OBIAJAEBAlOT PA3IUYHBIMH  METOJAMH  PEIICHHS
paloHaNIbHBIX, HWPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCIIEIOBAaHUM (DYHKIUI C TMOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a7la4d M 3a]a4 Ha HaxXO)KJIeHHe HAauOOJIbIINX M HAaUMEHBUINX 3HaUYeHUH ()YHKIUH.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAET B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
collepKallluX CTerneHu W Jorapudmbel. brarogaps uszydeHuio aiareOpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AJreOpa npeaniaraeT 3ppeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK 3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKH» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNM, UX CBOICTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEANbHOW MU3HHU TECHO CBSA3aHO KaK ¢ MATEMAaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
ynensiercs: pOopMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIEIOBaTh IOJY4YEHHbIE (DYHKLIHMH, CTPOUTH HUX
rpaduku. Matepuai 3Toil cofepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U clioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBINIJICHUS, CIIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1MH, UCTI0JIb30BAHUIO aHATIOTHH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKHUX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYIHBIX O0YyYaIOIIUMCS, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOManu Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TOCTPOEHUSI MaTeMaTHYeCKUX MOJeNied peaabHbIX CHUTYalUi,
MO3BOJISIET HAXOIUTh HAMJTYYIlIEE PEIEHUE B IPUKJIAIHBIX, B TOM YHCIIE COLUATBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIJICHUS, (OPMUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronyecs y3HatoT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak HaykKh, U 00 HX
aBTOpAXx.



CopeprxarenbHO-MeTOIMYeCKass TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBINA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKH M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYEeCKue
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4aronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUS HAa OCHOBE JIOTMYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS STUX MOJIeNieH C TMOMOINIBIO afmapara ajiredopbl u
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJLKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I PEelIeHUs TMPUKIAAHBIX 3amad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenpHOCTh MO (OPMHUPOBAHWIO HABBIKOB PEIICHHUS TNPHUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadajda MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciei 3HaHUM U PeaJbHOM )KU3HMU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubOmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIYUCICHUMN.

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

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOWIEHb OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrousieHs!I ¢ 1e1bIMU KO3 PUIIUEHTAMU.
Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHBIX YPaBHCHUIA.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopmybL. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CuUCTEMBbl JIMHEHMHBIX
ypaBHeHUI. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYMCIICHHE €r0 3HAYEHUs, PUMEHEHHUE OIPEACIIUTENS Uil PEIIECHUsS CHCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

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

DOyHKUMH U TPaPUKH

@OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIHH.
Komno3zummss Qynkuuii. I'padpuk  QyHKIMu. OnemeHTapHble NpeoOpa3zoBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkunu. Hanbospliee 1 HauMeHblee 3Ha4YeHusT PYHKIMKU Ha IPOMEXYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0if CTENEHU KaK (yHKIUKU 0OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

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

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUIHNA YUCIOBOIO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocienoBaTelIbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHIYKIUH. MOHOTOHHbBIE U OTPaHUYEHHbIE MOCIEI0BATENBHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
MPOrpecCrr. JINHENHBIM U 3KCIOHEHIMAIBHBIA pocT. Hucio e. @opMyra CI0kKHbBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccCUMU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HenpepbiBHble (QyHKIMM ¥ HUX CBOWCTBAa. TOUKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPABEHCTB. [IprMeHeHne CBOWCTB HENMPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

[IpousBogubie  smemeHTapHbix  ¢yHkiuil.  [IpousBogHas ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB M SBJIICHUM, NPU PELICHWH 3a4ad U3 JPYTUx
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



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

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTb U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJIOH M TpaPuKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[TpumeHeHrne uHTerpajia A HaXOXKJIEHUS IUIOIMAJel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

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



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
rpakaaHckoro  obmiectBa  (BBIOOpPBI,  OMPOCBI U JIPYyroe),  yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKONW MaTE€MaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHME JTYXOBHBIX LIEHHOCTEH POCCUICKOr0 Hapoaa, CPOPMUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUAs ACTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCyKJIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HaHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HaHWUE IIEHHOCTH TPYIOJIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHANIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu30BbIBATh COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HAMPaBJICHHOCTH;



7) 3K0JIOTHYECKOI0 BOCIIUTAHUA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYSCKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWW IS pelieHus 3agad B 00J1acTH
OKpY’)Karolel cpenbl, IJIAHUPOBAHUE TMOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpeibl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHYECKOM
HayKH Kak cepbl 4eJIOBEUECKON AESATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHUS IMBUJIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISTH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE JeliCTBUS

Bba3oBble Jioruyeckue JaeiicTBUS:

BBISIBJISITH M XapaKTEpPU30BaTh CYUIECTBEHHbIE MPU3HAKU MaTEMaTHYECKUX
OOBEKTOB, TOHATUN, OTHOUIEHMM MEXIy THOHATUAMH, (HOpMyIupoBaTh
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(pUKALIUH,
OCHOBaHUS /17151 00OOIICHHS U CPAaBHEHHSI, KPUTEPUU TTPOBOAMMOIO aHANIN3A,

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTbH W  NPEoOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHBIE, €MHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUUS
B (hakTax, MAHHBIX, HAONIONCHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTECPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JieNaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

IPOBOJUTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKACHUN
(mpsiMBbIE ¥ OT MPOTUBHOTO), BEICTPaNBaTh apTyMEHTAINIO, IPUBOIUTE MIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS M BHIBOJIBI;

BBIOWpATh CMOco0 pemeHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapHaHTOB PEILIEHUs, BHIOMpATh HauOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BbIJICTICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEA0BAaTENbCKUI MHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJeMy,



yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH THUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUeCKOTO 00bEKTa, SBJICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMHU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
OpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLEHHWBATh  JOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIlECCa, a TaKXKE BbIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaumeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1auu;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATH U UHTEPIPETUPOBATH HH(POPMALINIO PA3TUYHBIX BUJIOB U (hOpM
MPEJCTABIICHHUS;

CTPYKTYpUpOBaTh WH(OpMAIINIO, MPEACTABISITh €€ B pa3luyHbIX ¢dopmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbIe AeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTAaX, JAaBaTb IIOJACHCHHA II0 XOAY PpCHICHUA 3adaydu,
KOMMEHTUPOBATH MIOJIYYCHHBIN PE3YJIbTAT;

B XOJI¢ OOCYXJICHHS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMHI,
HpO6H€MBI, pemaeMoﬁ 3aga4d, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KJICHI/ISIMI/I l]pyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBAaHUs],
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4E€TOM 3ajaad
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca U pe3yibTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYAHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHAHOW W MHIWBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM YyYaCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce oOydyarOIIMICA TOJYYUT CICAYIOIIHNE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpUPOBATh MOHATHUAMH: paAlMOHAIBHOE YHCII0, OCCKOHEUYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUHN U PEATIbHOM KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIUMCIICHUS, ITPAaBUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY P€3yJIbTaTa BEIYUCICHUM;



cBOOOZHO OMEpUpPOBATh MOHATUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a4/1a4 U MPEJACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATH MOHATUAMU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OIEpUpPOBaTh TMOHATHUSMHU: MHOTOWIEH OT OJHOM MEepEeMEHHOM,
MHOTOWIEH € UEIbIMHA KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTI'O4YJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOLIBIO MaTpPULl M ONPEIEIUTEIIeH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHUE (POPMYIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh pEallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKOUHU, KOMHOO3MIMUSA (QYyHKUMWA, Trpaduk QyHKOUWH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIIMH,
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
LeIbIM TIOKa3zareneM, rpapuk CTeneHHOW (YHKIHMH C HATypaJbHBIM U IIEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE MCCIIEI0BaHUE U MIOCTPOCHHUE UX TPaPUKOB;

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

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUYECKUX (PYHKIIMN YHCIIOBOTO 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 aHaJIu3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIN POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUM JJIA PELIECHUs PpEeajbHBbIX 3aJad IMPUKIATHOIO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMH: MTOCIEIOBATEILHOCTD, CIIOCOOBI 33 JaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJIbIX;

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

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OINEpPUPOBATH MOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHON IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOJHO OIEpPHpPOBaTh TMOHATUSMHU: OIpEAENeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

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

Yucsia ¥ BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJIbIX YUCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJl m HOK HaTypanbHBIX 4yucen Mg pelIeHus 3aAad, MPUMEHSTh alrOpUTM
EBxnupa;

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

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

YpaBHeHMs U HEPABEHCTBA!



cBOOOZHO OMEPUPOBATHh MOHATUSMU: HUPPALMOHAIBHBIE, MOKAa3aTelIbHbIE U
Jorapu(MUUECKHe HEPaBEHCTBA, HAXOAUTh WX PEHICHUS C  IMOMOIIBIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBaTh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOJAUTh PEIICHUS
CUCTEMBI 1 COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppalrOHaIbHBIE, IIOKa3aTelIbHbIE,
jgorapupMUyUecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

NPUMEHSATH TpaduuecKre METObI A PEIICHHs] YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh pEallbHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKECHHUSI, YPABHEHUWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCMOJIb30BAHUEM ammapara aiareOpsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTPOUTHh TpauKU KOMMO3UIMU (GYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJIHO OINEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
(yHKmii;

OpUMEHATh (QYHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEeN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HaUOOJIbIIee U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPbIBHOW Ha
OTpE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO ISl HAXOXKJICHHS HAWIy4ylIero peuieHus B
IPUKJIAJHBIX, B TOM YUCJIE COLUATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeIeIeHus
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOTo (popMysion nim rpaduxkom;



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

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

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB M TeM KosunyecTBo 4acoB JIeKTPOHHbIE
n/m nporpamMMsl Bcero Kontpoabnbie Ilpaktuueckue (MQpoBbIie)
PadoThI paGoThI oOpa3oBaTeJibHbIE
pecypchl
1 MHOXeCTBO ASHCTBUTEIBHBIX YHUCE. 24 1 bu6mmoreka [IOK
MuorouieHbl. PanrioHanbHbIe ypaBHEHHS U https://lesson.edu.ru/02.5/10
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
2 Oynkiun u rpaduku. CrenenHas GyHKIUs 12 bubnnorexa [HOK
C LIEJIBIM TTOKa3aTesIeM https://lesson.edu.ru/02.5/10
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 14 1 bubnnoreka [JOK
WppanmoHainbHbie ypaBHEHUS https://lesson.edu.ru/02.5/10
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 bubnuoteka [JOK
ypaBHEHHUS https://lesson.edu.ru/02.5/10
5 Jlorapudmuuaeckas pyHKIMS. 17 1 bubnuotexa [JOK
Jlorapudmuueckre ypaBHEHHsI https://lesson.edu.ru/02.5/10
6 TpuronomeTpruyeckue BeIpaxkeHUs U 21 1 bubnuoreka [IOK
ypaBHEHHUS https://lesson.edu.ru/02.5/10
7 [TocnenoBaTenbHOCTH M IPOTPECCUM 10 bubnuoteka [JOK
https://lesson.edu.ru/02.5/10
8 HenpepsiBabie pyukmuu. [IponsBoanas 20 1 bubnmuorexa [JOK
https://lesson.edu.ru/02.5/10
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 8 bubmuorexa [JOK
3HaHUH https://lesson.edu.ru/02.5/10
OBIIEE KOJIMYECTBO YACOB I1O 136 5 0

[MPOT'PAMME
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11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1 bu6mmoreka [IOK
IIPOU3BOTHOM https://lesson.edu.ru/02.5/11
bu6mmoreka [IOK
2 Hepeoobpasias u HTerpa 12 L https://lesson.edu.ru/02.5/11
3 I'paduxu TpUTOHOMETPHUYECKUX (HYHKIIHH. 14 1 bubnnorexa [JOK
TpuronoMeTpuuecKre HepaBeHCTBA https://lesson.edu.ru/02.5/11
HppanmonansHble, MOKa3aTelbHbIE U bubnmnoreka [JOK
4 24 1
JorapuMUIECKHe HEPABCHCTBA https://lesson.edu.ru/02.5/11
bu6mmoreka [IOK
K 1
> OMIVIEKCHbIC T 0 https://lesson.edu.ru/02.5/11
bu6mmoreka [IOK
H 1
0 TYPAIRHBIC 1 HEIIble HHera 0 https://lesson.edu.ru/02.5/11
orasatre N orap ee https://lesson.edu.ru/02.5/11
ypaBHEHUH
bubmuorexa [JOK
8 16 1
Sazain ¢ napameTpamit https://lesson.edu.ru/02.5/11
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT 16 bu6mmorexa [IOK
3HAHHUN https://lesson.edu.ru/02.5/11
BIIEE KOJIMYECTBO YACOB I1
OBbII{ O CTBO HACOB I1O 136 5 0

[TPOTPAMME
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HOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

KoanyecTBO 4acos

Ne i/ Tema ypoka
Bcero
MHO03€ecTBO, OIlEpaluy HaJl MHOKECTBAMU U UX CBOMCTBA 1
Huarpammsbl Ditnepa-Benna
[IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOT'O anrapaTa JUlsl pelieHus 3a1a4y
4 Parnmonanbshble uncina. OObBIKHOBEHHBIE M JECSITUYHbBIE JPOOU, MPOLIEHTHI, OECKOHEUHbIE 1
nepuondeckue Apoou
5 Parmonanbueie uncina. OOBIKHOBEHHBIE M IECSITUYHBIE TPOOHU, TIPOLIEHTHI, OECKOHEYHBIE 1
MePUOANYECKHE 1podu
6 [Tpumenenue apoGeil ¥ NPOLIEHTOB Ul PELICHUs IPUKIIAHBIX 3a/1a4 1
7 [Ipumenenue apodeii 1 NPOLEHTOB Ul PEIIEHUs IPUKIAIHBIX 3a1a4 1
8 JlelicTBUTENBHBIE YKCIIa. PanioHanbHblE M HPpAaLMOHAJIBHBIE YUCIIA 1
9 Apudmernueckue onepanuu ¢ AUCTBUTEIbHBIMHI YHCIAMH 1
10 Mopnynp AEMCTBUTEIBHOIO YHACIIA U €TI0 CBOMCTBA 1
NOJIMKEHHBIE BBIUNCIICHMS], TPaBUIIa OKPYIJIEHUS, IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BBIYMCICHUN
11 ITpu6 1
12 OcHOBHBIE METO/bI PELIEHUS LEJIBIX U APOOHO-PAlMOHAIIBHBIX YPaBHEHUH U HEPABEHCTB 1
13 OCHOBHBIE METO/IbI PELLICHUS LIEbIX U IPOOHO-PAIIMOHAIBHBIX YPaBHEHHH U HEPAaBEHCTB 1
14 OcHOBHBIE METO/BI PELIEHUS LEJIBIX U APOOHO-PAIMOHAIIBHBIX YPaBHEHUH U HEPABEHCTB 1
15 MHorouness! 0T OHOM IEpEMEHHOM. JleJIeHrne MHOrO4YIeHa Ha MHOTO4JIEeH ¢ ocTaTkoM. Teopema besy 1
16 MHorounens! ¢ nensiMu kodpdunrentamu. Teopema Buera 1
17 Pemenue cucrem JIMHENHBIX ypaBHEHUI 1
18 Pemrenne cucreM TMHENHBIX YpaBHEHUI 1
19 Matpuna cucTeMsl JIMHEWHBIX ypaBHEHUI. ONpeaenuTellb MaTpULIbI 2X2, €r0 F€OMETPUYECKUIA CMBICIT 1

n CBOﬁCTBa; BBIYHMCIICHHUC €T'0 3HAYCHUA




20 Ornpenenurens MaTPUIBI 2X2, €r0 TEOMETPUUYECKUN CMBICI U CBOWCTBA; BRIUUCICHUE €r0 3HAUCHUS 1
21 [Ipumenenue onpeaenuTens sl pelIeHNUs CUCTEMbI TMHEWHBIX YpaBHEHUN 1
22 Pemenne npukiiagHeIxX 3a/1a4 C IOMOLIBIO CUCTEMBI JIMHENHBIX YPABHEHUN 1
23 Pemrenne npukiiagHeIx 3a/1a4 ¢ IOMOLIBIO CUCTEMBI JIMHEMHBIX YPAaBHEHUI 1
24 KonTpoabHas padora: "PannonanbHble ypaBHeHHsI U HepaBeHCTBA. CucTeMbl JIMHEHHBIX 1
ypaBHeHUil"
25 @ynkus, cnocoObl 3amanus Gpyaknun. Bzanmuo obpatasie pyHkuuu. Komnosunus ¢yHKmii
26 I'paduk pynkuuu. dnemeHTapHbie mpeodpazoBanus rpadukoB GpyHKINN 1
97 OO6nactp ornpeneneHust © MHOXKeCTBO 3HaueHnH pynkun. Hymn ¢pyakmum. [IpomexyTku 3HaK 1
MOCTOSTHCTBA
28 Yérnble u Heu€THbIe QyHkuuu. [lepuoanueckue GyHkuu. [IpoMexyTKku MOHOTOHHOCTH (DYHKIIMH 1
29 MaxkcumyMBbl 1 MUHUMYMBI (yHKIIMHA. Hanbomnbiee 1 HanMeHbIIee 3HaueHue (pyHKIH Ha 1
MIPOMEXKYTKE
30 JIuHeiiHast, KBapaTUYHAS ¥ IPOOHO-THHEWHAS QYHKIIUU 1
31 DreMeHTapHOe Ucciel0BaHue U MOCTPOeHUE rpauKoB 3TUX (DYHKIMH 1
32 DIeMEHTapHOE UCCIICIOBAHKE U TTOCTPOCHUE TPA(UKOB ITHX (HYHKITUH 1
33 Crenens ¢ nenslM nokasareiaeMm. bunom Herotona 1
34 CrerneHs ¢ 1e6IM IT0Ka3aTenaeM. buaom HeroTona 1
35 CrenenHas (GyHKLUSA C HATYpaJIbHBIM M LENbIM Moka3aTeneM. E€ cBoiicTBa u rpadux 1
36 O0600menue no reme: "Crenennas pynkuus. E€ cpoiictBa u rpagux" 1
37 Apudmernieckuil KOpeHb HaTypabHOW CTETIEHHU U €r0 CBOIMCTBA 1
38 ApudmeTnueckuii KOpeHb HaTypalbHON CTENIEHH U €ro CBOWCTBA 1
39 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAIIMX CTENIEHU U KOPHU 1
40 ITpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTENICHU U KOPHH 1
41 [TpeoOpa3oBaHus YNCIOBBIX BRIPAKECHNN, COICPIKAIINX CTENICHH U KOPHH 1
42 WppaunonansHblie ypaBHeHUsI. OCHOBHbIE METO/IbI PEIICHUS] HPPALMOHATIBHBIX YPaBHEHUI 1




43 Wppaumonansubie ypaBHeHUs1. OCHOBHBIE METO/IbI PEUICHUS UPPALMOHATIBHBIX YPaBHEHUN 1
44 WppaunonansHble ypaBHeHUs1. OCHOBHbIE METO/Ibl PEIICHUS UPPALMOHATIBHBIX YPaBHEHUIH 1
45 PaBHOCHIIBHBIE IIEPEXOBI B PEIICHUU UPPALMOHAIBHBIX YPABHEHUM 1
46 PaBHOCHIIBHBIE TTEPEXOBI B PEIICHUH UPPAIMOHAIBHBIX YPaBHEHHIH 1
47 PaBHOCHIIbHBIE ITEPEXObI B PEILICHUH HPPAL[MOHAIBHBIX YPaBHEHHH 1
48 CoiicTBa u rpaduk KOpHS N-0if CTENEeHN KaK (yHKIIMK OOpaTHON CTEIIEHH C HATypaIbHBIM 1
oKa3aTeaeM
49 CaoiicTBa 1 rpaduk KOpHs N-0if cTeneHn Kak GyHKIHUU OOpaTHOM CTENEHH ¢ HaTypaJIbHbIM 1
rokasaresem
50 KonTtpouabHas pa6ora: "CsoiicTBa u rpadguk KopHs N-o0ii crenenu. UppaunonanbHbie 1
ypaBHeHus'"
o1 CreneHb ¢ pallMOHAJIBHBIM [TOKA3aTENEM U €€ CBOWMCTBA 1
52 CreneHb ¢ paliOHaJIbLHBIM TIOKa3aTeleM U €€ CBOHCTBa 1
53 CreneHb ¢ paliMOHAJIBHBIM II0KA3aTeIeM U €€ CBOWCTBA 1
54 IToka3zarenbHas GyHKIM, €€ CBOMCTBA U rpaduk 1
55 Hcnonb3oBanue rpaduka GyHKUINN AJIs pELIEHUs] ypaBHEHUI 1
56 Hcnonb3oBanue rpaduka GyHKIMU IS pelIeHus] ypaBHEHU N 1
o7 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIE METOIBI PEIICHHUS TIOKA3aTEIbHBIX YPAaBHEHUH 1
58 IToka3zarenbHble ypaBHEeHUS. OCHOBHBIE METOBI PEIIEHUS MTOKA3aTEIbHBIX YPaBHEHU I 1
59 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELIEHMSI TI0KA3aTEIbHBIX YpaBHEHUI 1
60 O06o0menune no teme: "llokasarenbHas pynkuus. [lokasarenbHbie ypapHenus" 1
61 Jlorapudm yucna. CroiicTa jorapudpma 1
62 Jlorapudm uucna. CoiicTBa jorapugpma 1
63 Jlorapudm uucna. CoiicTBa jorapugpma 1
64 JlecsiTuuHBIE U HATYpaJibHbIE JTOTapUPMBbI 1
65 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 1




66 [IpeoOpazoBaHue BEIpaXEHUH, COAECPIKAIUX JTOTAPHPMBI 1
67 [IpeobOpazoBanue BeIpaXKEHUH, COIEPKAIIUX JOTapUPMBbI 1
68 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpaduK 1
69 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpauK 1
70 Hcnons3oBanue rpaduka GyHKIIUU A1 pelIeHUsT ypaBHECHUIN 1
71 Hcnonp3oBanue rpaduka GyHKIMK A1 pELISHUs] ypaBHEHUH 1
72 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHbIE METObI PEIICHUS JIOTapu(PMUUECKUX YpaBHEHUI 1
73 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS JIOTapU(PMUIECKUX YpaBHEHHI 1
74 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHbIE METObI PEIICHUS JIOTapu(PMUUECKUX YpaBHEHUI 1
75 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTApU(PMUUECKUX YPaBHEHUN 1
76 PaBHOCUIIbHBIE TTIEpEXObl B PEUICHUH JTOTapU(PMUUECKUX ypaBHEHUI 1
7 KonTtpoabnas padora: "Jlorapupmuyeckas ¢pynkuus. lorapudpmuveckue ypapHenus' 1
78 Cunyc, KOCUHYC, TAHI'€HC M KOTaHI€HC YMCIIOBOTO apryMeHTa 1
79 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YHCIIOBOTO apTyMEHTa 1
80 ApKCHHYC, apKKOCHHYC M apKTaHT€HC YHCIOBOTO apryMeHTa 1
81 ApKCHHYC, apKKOCHHYC ¥ apKTaHI'€HC YHCIOBOTO apryMeHTa 1
82 Tpuronomerpudeckast OKpy>KHOCTb, ONIPEACIICHHE TPUTOHOMETPUIECKUX (QYHKITUI YUCITIOBOTO 1
aprymMeHTa
83 Tpuronomerpuieckas OKpy>KHOCTb, OIPECICHUE TPUTOHOMETPUYECKUX (QYHKIUI YUCIOBOTO 1
aprymMeHra
84 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1
85 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
86 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITHI 1
87 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAXKEHUI 1
88 [IpeoOpazoBaHre TPUTOHOMETPHUYSCKUX BBIPAKECHUN 1
89 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKECHUI 1




90 [IpeoOpa3oBanue TPUTOHOMETPHUUECKUX BBIPAKEHUI 1
91 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1
92 Pemenue TpUroHoOMeTpUUECKUX ypaBHEHUI 1
93 Perienne TpUroHOMETPHUECKUX YpaBHEHUN 1
94 Pemenue TpuroHoMeTpUYEeCKUX YpaBHEHUM 1
95 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUN 1
96 Pemenue TpuroHoMeTpuueCKUX ypaBHEHUN 1
97 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
98 KonTpoabHas padora: "Tpuronomerpuyeckue BbIpaskeHHsi 1 TPUTOHOMETPUYECKUE 1
ypaBHeHus'"
99 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS [TOCIIEOBAaTEIbHOCTENH. MeTo1 MaTeMaTUUeCKON MHAYKLIUN 1
100 MOHOTOHHBIE U OTPaHUYEHHbIE MOCIIEN0BaTEILHOCTH. icTOpHs aHann3a 6ECKOHEUHO MaJIbIX 1
101 Apudmernaeckas mporpeccus 1
102 I'eomeTprueckas nporpeccus 1
103 beckoneuHo yObIBarolasi reoMeTpUYecKas Iporpeccust 1
104 CyMMa GeckOHEUHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCUH 1
105 JIMHENHBIN U 3KCIIOHEHIMANbHBIN pocT. Uucio e. Dopmyiia CI0KHBIX IPOLIEHTOB 1
106 JIMHENHBIN 1 SKCIOHEHIMAIBHBIA pocT. Yncio e. @opmyria CIOKHBIX POLEHTOB 1
107 Vcnonb30BaHue Nporpeccuu Ui pelleHns pealbHbIX 331a4 MPUKIaJHOIO XapaKTepa 1
108 O606menue no Teme: "[ocaenoBaTeIbHOCTH U Mporpeccuu’ 1
109 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA 1
110 Touka pa3pbiBa. AcUMNTOTHI TpaduKOB PyHKINN 1
111 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
112 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX HAa OTPE3KE 1
113 MeTtoa MHTEpBaJIOB ISl PEIIEHNS HEPABEHCTB 1
114 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1




115 Meroa MHTEPBAJIOB JUIsl PELIEHUS] HEPABEHCTB 1
116 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITUI JIJIs1 PEIICHHs 3aa9 1
117 [TpumMeHeHne CBOWCTB HETIPEPBHIBHBIX (DYHKLUHN IS pEIICHHS 33124 1
118 [epBast u BTOpas Npou3BOIHBIC PYHKIIUU 1
119 Omnpenenenue, TeOMETPUUECKUA CMBICI IIPOU3BOTHON 1
120 Onpenenenue, GU3NYECKUN CMBICI MPOU3BOIHON 1
121 VYpaBHeHHe KacaTenbHOU K rpaduky QyHKIUU 1
122 VYpaBHeHHE KacaTeNbHOU K TpapuKy (yHKIIHH 1
123 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKINUN 1
124 [Tpon3BoaHBIC HIIEMEHTAPHBIX (QYHKINH 1
125 [Ipou3BoHAs CyMMBI, TPOU3BEACHHUSI, YACTHOTO M KOMIIO3ULIUU (HYHKITUH 1
126 [Tpou3BoaHasi CyMMBI, TPOU3BEICHHS, YACTHOT'O M KOMIIO3HIINU (QYHKITUI 1
127 [IpousBoHAs CYMMBI, TPOU3BEACHHUSI, YACTHOTO M KOMITO3ULIUU (YHKITHIT 1
128 Konrtpouabnas padora: "IlpousBognasn" 1
129 [ToBTOpenue, 06001IeHNE, cucTeMaTH3aIus 3HaHui: "Y paBHeHUs" 1
130 [ToBTOpeHME, 0000IIEHNE, CHCTeMaTH3alus 3HaHui: " YpaBHeHus " 1
131 [ToBTOpenue, 0600IIeHNE, CUCTEMAaTH3alKs 3HaHuii: " YpaBHeHus " 1
132 [ToBTOpeHnue, 06061meHne, cucreMaTu3anus 3HaHui: "Oyakiun" 1
133 [ToBTOpeHME, 0000IIEeHNE, cucTeMaTu3anus 3Hanni: "OyHKImn" 1
134 [ToBTOpenue, 06006meHue, cucremaTu3anus 3Hanuii: "' [Ipoussoanas " 1
135 [ToBTOpenue, 0600IIeHNe, cucTemMaTu3anus 3Hanuii: "[IponsBoanas’ 1
136 [ToBTOpeHme, 06001IeHNE, cCCTeMaTH3allusl 3SHAHUN 1
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11 KJIACC

Koan4gecTBO 4acoB

Ne i/ Tema ypoka
Bcero
1 [IpumeHeHne MpOU3BOHON K HCCIeI0BaHUIO (DYHKIIUI HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
2 [IpumeHeHne MpoOU3BOTHON K HCCIeI0BaHUIO (DYHKIIUI HA MOHOTOHHOCTb M 9KCTPEMYMBI 1
3 [TpumeHeHrne TpON3BOTHON K UCCIIEIOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTB M SKCTPEMYMBI 1
4 [IpumeHeHne MpOU3BOIHON K HCCIIeI0BAaHUIO (DYHKIIUIT HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
5) [TpumeHeHrne TpON3BOTHON K UCCIIEIOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTB M SKCTPEMYMBI 1
6 [IpumeHeHne Mporu3BOIHON K HCCIIeI0BAaHUIO (DYHKIIUI HA MOHOTOHHOCTD M 9KCTPEMYMBI 1
7 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYECHUST HETIPEPHIBHOM (DYHKIIMH HA OTPE3Ke 1
8 Haxoxaenne HaubombIIero 1 HaMMEHbILIET0 3HAYCHHS HETIPEPHIBHOM (PYHKIIMK Ha OTpe3Ke 1
9 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUST HETPEPHIBHOM (PYHKITUH HA OTPE3Ke 1
10 Haxoxxaenne HanOobIIero 1 HAMMEHbIIET0 3HaYeHUsI HeTPephIBHOM (PYHKIIMM HA OTpe3Ke 1
11 Haxosxnenne HanOobIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHON (DYHKITUN Ha OTpPE3Ke 1
12 Haxoxxnenne HanOobIIero 1 HAMMEHbIIETo 3HaYeHUs1 HETPEPhIBHOM (PYHKIIMM HA OTpe3Ke 1
13 [IpumeHeHne Mpor3BOIHON JUIS HAXOXKACHUSI HAWTYUILEro PeleHus B IPUKIIAHBIX 3a7a4ax 1
14 [TpuMeHeHHne TPOU3BOTHOMN /JIs1 HAXO0XK/IEHUS HAWIIYUIIEeTo PEeLIeHNs B IPUKJIIaIHBIX 3a/1a4ax 1
15 [IpumeneHne Mporu3BOIHON ISl ONIPEEIEHNs CKOPOCTH M YCKOPEHUS IpoLiecca, 3alaHHOro (opMyIoi 1
wiu rpadukom
16 [IpumeneHne Mporu3BOIHON JUIsSl ONIPEEIEHUS CKOPOCTH M YCKOPEHUs Ipoliecca, 3alaHHOro popMyIoi 1
WK rpadukom
17 Kommosurus ¢hyHKImit 1
18 Kowmnoszunus ¢yHkimit 1
19 Kommosurus ¢hyHkImit 1
20 I'eomerprueckue oOpa3bl ypaBHEHHI Ha KOOPAHMHATHON TUIOCKOCTH 1




21

I'eomerpuueckue 0Opa3bl ypaBHEHHI Ha KOOPAMHATHON TIOCKOCTH

1
22 KontpouabHas padora: "HUccienoBanne GyHKIIHIA ¢ MIOMOIILIO MPOU3BOTHON" 1
23 [TepBooOpasHasi, 0CHOBHOE CBOWCTBO IMEPBOOOPA3ZHBIX 1
24 [TepBooOpasubie aneMeHTapHbIX pyHKIMIA. [IpaBuia HaxoXIeHNsT IEPBOOOPA3HBIX 1
25 [TepBooOpasubie aneMeHTapHbIX GyHKIUN. [IpaBria HaX0XKAECHUS IEPBOOOPA3HBIX 1
26 Wuterpan. ['eomeTpruyeckuii cMbIC HHTErpajia 1
27 Brruncnenue onpenenénnoro uaterpaia no gpopmyne Herotona-JleiiOnuna 1
28 Brruucnenue onpenenénnoro uaterpaia mno popmyne Herotona-Jleionuna 1
29 [Ipumenenue nHTErpana Ajig HaX0XKACHUS IJIoMIaIel TUIOCKUX GUTyp 1
30 [TpumeHenne uHTETpaNa A1l HAXOXKACHUS 00BEMOB T€OMETPUIECCKUX TET 1
31 [Ipumeps! pemenuii AuddepeHnnaIbHbIX YpaBHEHHH 1
32 [Tpumeps! pemenuii quddepeHnaaTbHbIX YpaBHEHHN 1
33 MaremaTHueckoe MOJCIMPOBAaHUE PEATILHBIX MTPOLIECCOB ¢ NOMOIIBIO AU epeHnanbHbIX YpaBHEHUH 1
34 KounrtpoJabsnas patdora: "[lepBooOpa3nasi u unrerpaa’ 1
35 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1
36 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku 1
37 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U IpapUKu 1
38 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1
39 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku 1
40 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH ¢ TOMOIIBIO TPUTOHOMETPUUECKOH OKPYKHOCTH 1
41 OT60p KOpHEHN TPUTOHOMETPUUECKHUX YPAaBHEHH C MOMOIIBIO0 TPUTOHOMETPUUYECKON OKPYKHOCTH 1
42 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUI ¢ TOMOIIBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX YPAaBHEHHI C MOMOIIBIO0 TPUTOHOMETPUYECKON OKPYKHOCTH 1
44 Pemennie TpUroHOMETpUYECKUX HEPABEHCTB 1
45 Pemenne TpuroHoMeTprU4ECKUX HEPABEHCTB 1
46 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1




47 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1
48 KonTpoabHnas padora: "I'padpuku tpuronomerpudeckux ¢pynkuuii. Tpuronomerpuyeckue 1
HepaBeHcTBa'"
49 OCHOBHbBIE METO/IbI PEILICHUS T0Ka3aTEeIbHBIX HEPABEHCTB 1
50 OcCHOBHBIE METO/IbI PEILIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
51 OCHOBHbBIE METO/IbI PEILICHUS T0Ka3aTEeIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX HEPABEHCTB 1
53 OcHOBHBIE METOBI PELICHUS JOrapu(PMUIECKUX HEPABCHCTB 1
o4 OCHOBHBIE METO/IBI PEeIICHUS JIOTapU(PMUIECKUX HEPABEHCTB 1
55 OcHOBHBIE METOBI PELICHUS JOrapu(PMUIECKUX HEPABCHCTB 1
56 OcCHOBHBIE METObI PELLIEHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
57 OCHOBHbBIE METO/Ibl PELLICHHS UPPALIIOHAILHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PEIICHHS UPPALIOHAILHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/Ibl PELICHUS UPPALIIOHAIBHBIX HEPABEHCTB 1
60 OCHOBHbBIE METO/Ibl PELLICHUS UPPALIIOHAILHBIX HEPABEHCTB 1
61 I'paduueckue METOIBI PELICHNUS UPPAIMOHATFHBIX YPaBHEHHN 1
62 I'paduueckue MeTO bl peLIeHNs UPPALlMOHATIBHBIX YPaBHEHUH 1
63 I'paduueckne MeTOIBI pEeIIeHHS MTOKa3aTeIbHBIX YPaBHEHUN 1
64 I'paduueckue MeTOIbl pelIeHNs TOKa3aTeIbHbIX HEPAaBEHCTB 1
65 I'padnyeckue MeToabl pemeHus JIorapupMUIECKX ypaBHEHUN 1
66 I'paduueckue MeTo bl pelIeHNs JOrapuPpMUUECKIX HEPABEHCTB 1
67 I'padmueckue meTos! pemeHus JorapupMuIecKuX HEpaBeHCTB 1
68 I'paduueckue MeTObI PeLIeHNs TOKAa3aTeIbHbBIX U JJOrapu(pMUUECKUX YPaBHEHUN 1
69 I'padnueckue MeToabl pereHus MoKa3aTeNbHbIX U JIOTapU(PMUUYECKUX YpaBHEHUN 1
70 I'paduueckue MeTOIbI pelIeHNs OKa3aTeIbHBIX U JIOTapu(PMUUYECKUX HEPABEHCTB 1
71 I'padrueckue MeToabl pereHus MoKa3aTeNbHbIX U JIOTapu(MUIECKIX HEPABEHCTB 1




72 KonTtpouabnas pa6ora: "HppanunonanabHble, NoKa3aTeJbHble U JJorapugmMuyeckne HepapeHcTsa'" 1
73 KomrmuiekcHbie uncna. Anredpanueckas U TpUroHoMeTpuyeckast GopMbl 3alIMCH KOMITJIEKCHOTO YUCIIa 1
74 KommiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHUYECKasi (POPMBI 3aIMCH KOMITJIEKCHOTO YUCIia 1
75 Apudmernieckre onepanuy ¢ KOMITIEKCHBIMEA YUCIIaMU 1
76 Apudmerndeckue orneparuy ¢ KOMIIEKCHBIMU YUCIIAMH 1
7 N300parkeHre KOMIUIEKCHBIX YMCeNl Ha KOOPAWHATHOM MIOCKOCTH 1
78 N3o0pakeHre KOMIUICKCHBIX YHCET Ha KOOPIUHATHOM IIOCKOCTH 1
79 ®opmynia Myaspa. KopHu N-0i1 CTENEHN U3 KOMIUIEKCHOTO YUCia 1
80 ®opmyna Myaspa. Kopau n-oii cTeneHn U3 KOMILIEKCHOTO Yncia 1
81 [TpuMeHeHne KOMIUIEKCHBIX YHCEeN IS pelieHus (PU3NIECKUX B TEOMETPHUYECKUX 3a1a4 1
82 O0o0menue no teme: "KommiiexkcHblie yucja' 1
83 HatypanbHble u 1ebie uncia 1
84 HatypanbHble u 1ienbie uncna 1
85 [IprMeHeHne NPU3HAKOB ACIUMOCTH LEIBIX YHCEIT 1
86 [TpuMeHeHne NPU3HAKOB I€TMMOCTH LIEIIBIX YUCEN 1
87 [Tpumenenue npuszHakoB Aenumocty nensix yucen: HOJl n HOK 1
88 [Tpumenenne npusHakoB nenmuMocty ensix yucen: HOJ u HOK 1
89 [TpuMeHeHMne IPU3HAKOB JIETMMOCTH IIEIIbIX YUCEN: OCTATKH MO0 MOJTYJIIO 1
90 [IpumeHeHne NpU3HAKOB AETUMOCTH LEJIBIX YHCEI: OCTATKU [0 MOIYIIIO 1
o1 [TpumMeHeHne TPU3HAKOB JIEIMMOCTH IIeJBIX YUCEeN: aNropuT™ EBKiuaa ais pemeHus 3a1ad B HENbIX 1
quciIax
92 O606menue no Teme: "Teopus meabIx yncen" 1
93 Cucrtema 1 COBOKYITHOCTh YpaBHEHHH. PaBHOCHUIIbHbBIE CUCTEMBI U CUCTEMBbI-CIICACTBHUS 1
94 Cucrema 1 COBOKYITHOCTh YpaBHEHHM. PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-CIIE/ICTBUS 1
95 OCHOBHBIE METO/IbI PELLICHHS CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX YpaBHEHUN 1
96 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U COBOKYITHOCTEN MPPALMOHATIBHBIX YPaBHEHHM 1




97 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH MMOKa3aTeNbHBIX YPaBHEHHH 1
98 OCHOBHBIE METO/bI PELLICHHS CUCTEM U COBOKYITHOCTEH MMOKa3aTeNbHbIX YPaBHEHUN 1
99 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH JIOrapu(pMUUECKUX YpaBHEHHH 1
100 OCHOBHBIE METO/IbI PELICHHS CUCTEM U COBOKYITHOCTEH JIOrapu(pMHUUECKUX ypaBHEHUN 1
101 IIpuMeHeHHe cucTeM K pelIeHUI0 MaTeMaTHYeCKUX 3aiay U 3aJa4 U3 pa3INuHbIX 00JacTell HayKu U 1
peanbHOM )KU3HU, MHTEPIIPETALUS [TOJIyYeHHBIX PE3Y/IbTaTOB
102 [TpuMeHeHne CHCTeM K pelIeHUI0 MaTeMaTHYeCKIX 3aad M 33]a4 U3 pa3INuHbIX 00JacTel HAyKu U 1
peanbHON )KU3HU, HHTEPIIPETAIUS ITOIyYCHHBIX PE3YIIbTaTOB
103 [IpuMeHeHne HEpaBEHCTB K PELICHUIO MaTEMAaTHYECKUX 3a/1a4 U 33/1a4 U3 pa3jInYHbIX 001acTeil HayKu 1
U peaJIbHOM KU3HH, HHTEPIPETaLUs NOTYYEHHBIX pe3yIbTaToOB
104 KonrpoJabHas padora: "CucreMbl pAlHOHAJIbHBIX, HPPALNOHAJIBHBIX IOKA3aTEJIbHBIX U 1
JorapupmmuyecKux ypapHeHuit"
105 PannoHnasibHble ypaBHEHHUS ¢ TapaMeTpamu 1
106 PanmonanbHbIe HEpaBEHCTBA € TapaMeTpaMu 1
107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMu 1
108 HppatnmonanbHble ypaBHEHNs, HEPABEHCTBA C TApaMETPaMHU 1
109 HppanmroHanbHbIe CHCTEMBI C TapaMeTpaMu 1
110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C ITapaMeTPaMu 1
111 ITokazaTenbHbIE CHCTEMBI C TAPAMETPAMHU 1
112 Jlorapudmuueckue ypaBHEHUs, HEPaBEHCTBA C TapaMeTpaMu 1
113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu 1
114 TpuronomeTpuueckre ypaBHEHHUs C TapaMeTpamMu 1
115 TpuronomeTpruyeckue HEpaBEHCTBA C MTApaMETPaMU 1
116 TpuronomeTpuyeckre CUCTEMBI ¢ TapaMETPAMHU 1
117 ITocTpoeHnue u ucciaeq0BaHue MaTEMaTUYECKUX MOJIENICH peabHbIX CUTYAIMH ¢ TOMOIIbIO YpaBHEHUH 1

C rmapamMeTpamMu




HOCTpOCHI/Ie N UCCICAOBAHUEC MAaTCMAaTHYCCKHNX MOI[GJIGfI PCAJIBbHBIX CI/ITyaL[I/Iﬁ C IIOMOIIBIO CUCTEM

118 . 1
YpaBHEHHUI ¢ TapaMeTpamu
119 [TocTpoenue u ucciieJOBaHUE MAaTEMATHUYECKUX MOJIENICH PeaTbHBIX CUTYAIUH C TOMOIIBIO CUCTEM 1
YPaBHEHUH € ITapaMeTpamMu
120 KonTtpouabHas padora: "3agaum ¢ napamerpamvu' 1
121 [ToBTOpeHmEe, 06001eHNE, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
penue, LICHHE, il p
122 [ToBTOpeHnue, 060061IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
penue, LIEHHE, It p
OBTOpEHHUE, 0000IIECHNE, CACTEMATU3ALINS 3HAHUI: aBHeHUs. CHUCTEMBbI YpaBHEHUI
123 I1 , 0000 , Y C y " 1
OBTOpeHHE, 00001IeHNEe, CUCTEMAaTU3AIIS 3HAHUI: aBHeHUs. CucTeMbl ypaBHEHUN
124 I1 , 0000 , Y% C " 1
125 [ToBTOpeHME, 00001IeHNe, cucTeMaTH3anus 3Hannii: "HepaBenctra" 1
126 [ToBTOpeHME, 0000IIEHNE, cCUCTeMaTH3anKs 3HaHuii: "HepaBencraa" 1
127 [ToBTOpeHMEe, 00600IeHNE, cucTeMaTH3anus 3Hanni: "HepaBencTra" 1
OBTOpEHHE, 0000IIEHNE, CHCTEMATH3AIUS 3HAHUI: OM3BOJIHAS U €€ IPUMCHCHHE
128 I1 , 0000 , "1 " 1
OBTOpeHHE, 00001IeHIe, CUCTEMAaTH3aIlUs 3HAHUI: OU3BOJIHAA U €€ IPUMEHEHHE
129 I1 , 0000 , "IT " 1
130 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3anus 3Hanuii: "I[IpousBogHas u e€ npuMmeHeHune" 1
OBTOpeHue, 00001eHNe, cucTemMaTu3alus 3Hanuii: "MHTerpan u ero npuMeHeHue
131 I1 , 0000 , "N " 1
132 [ToBTOpenue, o6o0IeHNE, cUcTeMaTH3alws 3HaHui: "MHTerpan u ero npuMeHeHue" 1
133 [ToBTrOopenue, o0o0IeHNE, cUucTeMaTH3alus 3HaHui: "OyHKun" 1
134 [ToBTOpeHnue, 06061IeHNe, cucTeMaTH3anus 3HaHui: "OyHkun" 1
135 IToBTropenue, 0000mIeHNE, cUCTeMaTH3aIMs 3HaHUi: "OyHKIuK" 1
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3aINsT 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




C yuerom pabGoueit mporpammbl Bociiutanuss MAOY «COIINel» (momyns «llIkombHBIHM
YPOK») BOCIIUTATEIBHBIN MOTEHIIMA YPOKA PeAIU3yeTCs Yepes:

® YCTaHOBJIEHHE JIOBEPUTEIbHBIX OTHOUICHUH MEXKIy Y4YUTEIeM U €ro
YYEHHKAMH, CITIOCOOCTBYOIINX TTO3UTUBHOMY BOCIIPHSATHIO YYaIlIUMHUCS TPEOOBAHUH U TPOCHO
YUYUTEs], IPUBJICYCHUIO UX BHUMAHUS K 00CY)KIaeMOi Ha ypoke HH(POPMAIIUH, aKTUBU3ALIUU
WX TI03HABATEILHOMU JICATEIILHOCTH;

e mno0y:KaeHue IIKOJFHUKOB COOJIONATh HAa YpPOKE OOIICTPUHSATHIE HOPMBI
MOBEACHHUS, TTpaBujIa OOIIEHUS CO CTAPIIMMU (YUYUTEIIMHU) U CBEPCTHUKAMHM (IIIKOJIBHUKAMU),
NPUHIUIB Y9eOHON TUCIUILTUHBI B CAMOOPTaHU3aIlNY;

e [mpuBJeYeHHEe BHUMAHUS IIKOJbHUKOB K IIEHHOCTHOMY AaCIEKTY
U3y4aeMbIX Ha YPOKax SIBIICHUI, OpraHu3aius ux paboThl ¢ TOIy4aeMON Ha YPOKE COIUAIBHO
3HauUMOW HWH(pOpMaIMeld — WHUIMUPOBAHHE €€ OOCYKICHHSI, BBICKA3bIBAHHS YYaIUMUCS
CBOETO MHEHHUSI 110 €€ MOBO/Y, BRIPAOOTKH CBOETO K HEH OTHOIICHHMS,

® HCHOJIb30BAHHE BOCIHUTATEILHBIX BO3MOXKHOCTEH COMEpXKaHUS y4eOHOTO
npeaMera 4Yepe3  JIEMOHCTPALMIO JCTAM TPUMEPOB  OTBETCTBEHHOTO, T'Pa)KIaHCKOTO
NOBEJICHUSI, TIPOSIBJICHHUS  YEJOBEKOJIIOOMS W JIOOPOCEpIEYHOCTH, Uepe3  Mmomdop
COOTBETCTBYIOIIMX TEKCTOB JUISl YTCHHMS, 3aJa4 JJIsi PEIICHUs, MPOOJIEMHBIX CUTYalluil ISt
00CYXJIEHHSI B KJIACCE;

* nmNpUMeHEeHHWe Ha YPOKE HWHTCPAKTHUBHBIX (GOpM pabOThl ydamuxcs:
WHTEJUICKTYaIbHBIX WIpP, CTUMYIUPYIOIIUX MO3HABATCIbHY0 MOTHBALIMIO IIKOJIBHUKOB,
TUIAKTHUECKOTO TeaTpa, e MOJyYeHHbIE Ha YPOKE 3HaHUs OOBITPBIBAIOTCSA B TE€ATPaTbHBIX
MIOCTAHOBKAX; JUCKYCCHH, KOTOpBIE MAOT YYaIIUMCS BO3MOXKHOCTH TPHOOPECTH OIBIT
BEJICHUS] KOHCTPYKTHBHOTO JTMAJIOTA; TPYIOBOM pabOThI Wi pabOTHI B Mapax, KOTOPhIE ydar
IIKOJIFHUKOB KOMAaHTHOH paboTe W B3aUMOACHCTBUIO C APYTUMH JIETHMU;

e BKJIIOYEHHE B YPOK UTPOBBIX MPOIETYP, KOTOPhIE MOMOTAIOT MOAACPKATh
MOTHUBAIMIO JIETEH K TONyYSHHWIO 3HAHWH, HaJaOKUBAHHIO TIO3UTHUBHBIX MEKITMYHOCTHBIX
OTHOIICHHUH B KJIAcCE, MMOMOTAIOT YCTAHOBJICHUIO JOOPOXKENIATEIbHONH aTMOC(ephl BO BpeMs
YpOKa;

e opraHu3anus ecTBa MOTUBUPOBAHHBIX W DPYIHPOBAHHBIX YUAIIAXCS
Ha/l UX HEYCIIEBAIOMIMMHU OJHOKIIACCHUKAMH, JAIONIETO MIKOJIEHUKAM COIMAIbHO 3HAYUMBIN
OTIBIT COTPYAHHYECTBA U B3aUMHOHN ITOMOIIIH;

¢ HVHUUMUPOBAHME W TMONJEPKKA HCCICIOBATEIbCKON ACSITENEHOCTH
IIKOJIBHUKOB B PaMKax peali3allid MU WHIUBHIYATBEHBIX U TPYITIIOBBIX UCCIICAOBATEIIbCKIX
IPOEKTOB, YTO JaCT IIKOJIBHHKAaM BO3MOXKHOCTh TPHOOPECTH HAaBBIK CaMOCTOSITEILHOTO
pEIICHUST TEOPETUUYECKON MPOOIIeMBbl, HABBIK T€HEPUPOBAHUS W OPOPMIICHHUS COOCTBEHHBIX
U7IeH, HaBBIK YBOKUTEIHHOTO OTHOIICHUS K UYKUM UM, 0pOpPMIIEHHBIM B paboTax APyrux
WCCIIeZIOBATENeH, HABBIK MyOIMYHOTO BHICTYIUICHUS TIEpe]] ayAUTOPHUEH, apryMEHTUPOBaHUS U
OTCTaWBaHUS CBOEH TOUKH 3pEHUSI.

Buioop mex unu unvix gpopm u cnoco6o6 éocnumamenvHoi pabomosl Ha ypoKe yuumeins
onpeoensenm camocmoameibHo 6 COOMEEMCMEUN C UeJIAMU U 3A0a4amu YpoKa



