I'ocynapcrBeHHoOe 010KeTHOE 001I€00pa3oBaTe/IbHOE YUpe:KIeHne
cpeaHsis o01eoOpa3oBarebHas mkoJaa Nell3
¢ yriiy0JIeHHbIM H3y4YeHHEM NpeaMeToB HHPOPMAIMOHHO-TEXHOJIOIHYeCKOro npogpuist
IIpumopckoro paiiona Cankr-Ilerepoypra

Ilpunsara YrBepxaena

pELICHUEM IIEAArOTMYECKOr0 COBETA, qupektop I'BOY mikosbr Nel13

npoTokoa Nel ot 29.08.2024r. H.B.I'ycbkoB

npuka3 Ne 284 ot 29.08.2024r.

[IOKYMEHT MOAMWCAH 3NEKTPOHHOW MOANUCHIO
rOCYOAPCTBEHHOE BHODKETHOE OBLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE CPEAHAA OBLLLEOBPA3OBATEJ/IbHAS LUKOJIA N2 113 C YI/TYBJIEHHbIM U3YYEHUEM

NPEAMETOBUH®OPMALIMOHHO-TEXHOJIOFMYECKOIO MPO®UIISA MPUMOPCKOIO PAMOHA CAHKT-
METEPBYPTA,

lycbkoB Hukonait Bacunbesnd, ampektop CeptudmkaTt 00B72175C8DDD15561624B3ACCADF26888
30.08.24 11:27 (MSK) Ceptudmkat 00B72175C8DDD15561624B3ACCADF26888

Pabouyas nporpamma
10 ajredpe U Ha4YajJaM
MAaTEMATHYE€CKOr0 aHAJIM3a

(yray0JieHHBbIN YPOBEHB)

naa 10-11 kiaaccos
(mpuaoxkenue k OOII COO)

2024-2025 y4eOHbIM 1o/



MNOACHUTEJIbBHASA 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HanOoJiee 3HAYUMBIX B IpOrpaMMe CpeJHEero oomiero o0pa3oBaHUs, ITOCKOJBKY, C OIHOMN
CTOPOHBI, OH 00eCIeunBaeT HHCTPYMEHTAJIbHYIO 0a3y /71 U3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpPCOB, a C IpYroif CTOPOHBI, POPMUPYET JTOTUUECKOE U aOCTPAKTHOE MBIILJICHHE 00YYarOIINXCs
HAa YpOBHE, HEOOXOJAMMOM [UIsl OCBOCHHUS UH(GOPMATUKU, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH M JPYrMX JIHUCUUIUIMH. B paMkax maHHOro ydeOHOro Kypca oOydarolruecs
OBJIA/ICBAIOT YHUBEPCATBHBIM S3BIKOM COBPEMEHHOM HAyKH, KOTOpas (OpMYJIHpPYEeT CBOU
JOCTIDKEHUS] B MAaTEMAaTHIECKOH opme.

VY4eOHbIil Kypc anreOppl W Hadal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBACT OCHOBY IS
YCIICIITHOTO OBJIQ/ICHUS 3aKOHAMU (PU3HUKH, XUMHH, OMOJIOTUH, TOHUMAaHHSI OCHOBHBIX TEHICHITHIA
pa3BUTHS PKOHOMHUKH W OOIIECTBEHHOH >KW3HM, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
U(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJB30BaTh WX I JAlbHEUIIEro
o0pa3oBaHUs U B IOBCEIHEBHOI kM3HH. B TO e BpeMs oBiajieHne abCTPaKTHBIMH U JIOTUYECKHU
CTPOTMMH KOHCTPYKUHUSMHU aJreOpbl U MAaTEMAaTUYECKOTO aHajIn3a pa3BUBACT YMEHUE HAXOJIUTh
3aKOHOMEPHOCTH, 0OOCHOBHIBAaTh HCTHHHOCTb, JIOKA3bIBATh YTBEPKICHUS C TOMOIIBIO MHIYKITHH
U PacCyXJaTh JAEIYKTUBHO, UCIOJIH30BaTh 0000IIEHNE M KOHKPETH3AINIO, a0CTparupoBaHue 1
aHaJIOTHIO, (OpPMHUPYET KpEeaTHBHOE U KPUTUIECKOE MBIIIIJICHUE.

B xonme m3ydenuss ydeOHOro kypca «AnreOpa W Hayaja MaTeMaTHYECKOTO aHaIN3a)
oOydaroruecss TONYy4YaloT HOBBIM OMNBIT PEIICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITENHLHOTO
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJEJeH pealbHbIX CUTYyalluid, UHTEPIpETalud MOTy4EeHHBIX
pelIeHui, 3HAKOMSITCSI C TIPUMEepaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKEe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMAaTUYECKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

Y4eOHblii Kypc o0nagaeT 3HAYUTENbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIA
peanmu3yercsi Kak depe3 y4eOHBIM MaTepual, CHOCOOCTBYIOHIMHA (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk MW uepe3 cnenupuky ydyeOHOM  JesaTeNbHOCTH, Tpedyroueit
NPOJIOJDKUTEIPHON — KOHIIGHTPAllMM ~ BHUMAHUSI, CAaMOCTOSITENIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJYYCHHBIN Pe3yJIbTaT.

B ocHoBe merommku oOydeHHs anreOpe M HadajgaM MaTEeMaTHYEeCKOrO aHallnu3a JICKUT
JEeSTEIIbHOCTHBIN PUHIUT O0yUEHUSI.

B ctpykType yuebHOrOo Kypca «Anredpa v Hadajaa MaTeMaTHYeCKOTO aHAIN3a) BhIIECTIEHBI
CIIEIyIOIINE COJEPKATEIbHO-METOUYECKHe JTHHUM: «Uucina u BbUUCICHUSY, «DYHKIUH WU
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmsay, «MHOXKECTBA U
Joruka». Bce 0CHOBHBIE COlepIKaTeIbHO-METOJMUECKUE JTMHUN H3Y9ar0TCsl Ha TIPOTSHKEHUH JIBYX
JeT 00y4YeHus: Ha YPOBHE CpeHero oomero oOpa3oBaHms, €CTECTBEHHO JIOTOJHSS IPYT Apyra u
MIOCTETICHHO HACHIIAsICh HOBBIMA TE€MaMH W pas3aenamu. [laHHBIH y4eOHBIH Kypc SIBISIETCS
WHTETPATHUBHBIM, TIOCKOJBKY OOBEIUHSET B cebe colepikaHhe HECKOJBKUX MaTeMaTHYeCKHUX
JTUCITUIINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MAaTEeMaTHUECKUN aHAIN3, TEOPUsS MHOXKECTB,
MaTeMaTHuecKas Joruka u apyrue. [lo Mepe Toro kak oOydaromuecst OBIIAJEBalOT BCE Ooee
IIMPOKAM  MaTeMaTH4YeCKHUM  amnmaparoM, y HHUX TIOCIEIOBaTeNbHO QopMHUpyeTcs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYECKYIO MOJIENb peaJbHONW CUTyalluH, TPUMEHSITh



3HAHUA, TIOJYYEHHblE MpPU M3YUYEHUU Y4eOHOro Kypca, Ui pELIEHUS CaMOCTOSITENIbHO
c(hOpMyIIMPOBAHHON MaTEeMAaTUYECKOM 3a/1a4M, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.
CopneprxaTenpHO-MeTOANYeCKast TUHUS «HKca 1 BBIYUCICHUS» 3aBepiIaeT (OPMUPOBAHNE
HAaBBIKOB HCII0JIb30BAHUS JIEHCTBUTENBHBIX YHCET, KOTOPOE ObLIO HAYATO HA YPOBHE OCHOBHOI'O
obmero obpazoBanusi. Ha ypoBHe cpemHero obiero oopasoBanus 0co00e BHUIMAaHUE YACISCTCS
(GbOpMHUPOBAHHIO HABBIKOB PAllMOHANBHBIX BBIYUCICHUN, BKIIOYAIOMIUX B ce€0sl HCIOIb30BaHUE
pa3iauuHbIX (GOpM 3amKucH 4YHCiIa, YMEHHUE JelaThb MPUKUAKY, BBINOJHATH NPUOIMKEHHBIC
BBIUMCJICHMSI, OLIEHUBATh YMCIIOBBIE BBIpAXKEHUS, paboTaTh ¢ MaTeMaTHYECKUMH KOHCTaHTAMHU.
3HaKoMbIE 00y4YaIOUIMMCSI MHOXKECTBA HATYPAJbHBIX, 1[€JIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX
Yucesl JIONOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCENl. B KaxaoM M3 3THX MHOMKECTB
paccMaTpUBalOTCSl CBOMCTBEHHBIE €My cHenu(HuUYecKre 3aaddl W ONepaluu: JelIeHHe Haredo,
ONIEPHPOBAHNE OCTATKAMH HAa MHOMKECTBE IIEIBIX YHCEN, 0COObIe CBOWCTBA PAIlMOHAIBHBIX U
MPPALMOHATIBHBIX YHCEN, apU(PMETUUECKHE ONIEpALMM, a TAK)KE U3BJICUEHUE KOPHS HATYpaJbHOM
CTENEHW Ha MHOYKECTBE KOMIUIEKCHBIX 4Yucell. bnarogaps mocnenoBaTelbHOMY paclIMPEHHUIO
Kpyra HCIOJb3YEMBIX YUCENT U 3HAKOMCTBY C BO3MOXXHOCTSIMM MX NMPUMEHEHUs JUIsl pelIeHUs
pa3IMYHbIX 331a4 (popMuUpyeTcs MpeAcTaBlIeHNE O AMHCTBE MaTEMaTHKY KaK HAyKU U €€ poJiv B
MOCTPOCHUU MOJIEJIEH pealbHOTO MHPA, IIUPOKO UCTIOIB3YIOTCS 0000IIeHIE U KOHKPETH3AIHA.
JIunus «YpaBHEHUsI U HEPABEHCTBA» PEATU3YETCS] HA MPOTSKEHUH BCEro OOy4YEHHs Ha
YpOBHE cCpeaHero oOuiero oOpa3oBaHMsl, IIOCKOJIBKY B KaxJIoMm paszene IIporpammbl
MPEyCMOTPEHO pEllIeHHuEe COOTBETCTBYIOIIMX 3ajad. B pe3ynbTare oOyuaroniyecst OBjlaJeBatOT
pa3IUYHBIMU ~ METOJAaMHU  pEIICHUS PpalUOHAIBHBIX, HPPAIMOHAIBHBIX, TOKA3aTeJbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXkKe 3ajad,
coaepxamux napaMmerpsl. [lonydeHHblE yMEHHsI IIMPOKO HMCHOJIb3YIOTCS IPHU HMCCIEIO0BAaHUU
GYHKIHMI ¢ TOMOIIBIO TPOU3BOJHOMN, IPU PEIICHUH MPUKIATHBIX 3a7a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBIINX U HAMMEHbITUX 3HaYeHui GyHKiuu. [laHHas comepikareiabHas TUHUS BKIIOYAET B
cebst Takke (GOopMUPOBAHHWE YMEHUH BBINONHATH pacu€Tel Mo (opmynaM, MpeodpazoBaHUs
palMoOHATBHBIX, UPPAMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUHN, a TaKKE BBIPAKEHUH,
coJlepKallluX CTerneHu M Jjorapupmel. braromaps wusydeHuro anreOpanyeckoro marepuana
MPOUCXOJUT JalibHElIllee pa3BUTHE aJITOPUTMHUYECKOIO U aOCTPAaKTHOIO  MBILIUICHUS
oOyyaromuxcsi, GOPMHUPYIOTCSI HaBBIKU JETYKTHUBHBIX PacCyKIEHHM, pabOTbhl C CUMBOJIbHBIMU
dbopMamu, TIpeaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npexanaraet 3QGeKTUBHbIE HHCTPYMEHTHI I PEIICHHs IPAKTHUYECKUX U €CTECTBEHHO-
Hay4YHbIX 33]]a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak SI3bIKa HAYKH.
CopepxarensHo-MeToanueckass TuHUS «DyHKIMU U TpauKu» TECHO MeperuieTaeTcs ¢
JIPYTMMHU JIMHUSIMH Y4€OHOT0 Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T MOCJIeJ0BATEIbHOCTD
u3ydeHuss Mmatepuana. V3ydeHwe CTEneHHOH, IMOKa3aTeNbHOMW, JIOTapuPMHUYECKO U
TPUTOHOMETPUIECKUX (DYHKIIHH, NX CBOMCTB U rpaKOB, UCTIOJIb30BaHUE (DYHKITUH TS pEIICHUSI
3aJa4 U3 Ipyrux yuyeOHbIX MPEAMETOB U pealbHON )KU3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM
AHAJIM30M, TaK U C pEIICHHEM YpaBHEHHH 1 HepaBeHCTB. [Ipu TOM 0oJbIII0e BHUMAHUE YACTSETCS
(GhOpMUPOBAHUIO YMEHHUS BBIPAXKATH (POPMYyIIaMU 3aBUCUMOCTH MEXTY Pa3THUHBIMH BETHUYNHAMH,
UCCIIEIOBaTh MOJy4YeHHbIe (DYHKIMH, CTPOUTH UX rpaduku. MaTtepuan 3TOil conepKaTeabHOH
JMHUU HalEJIeH Ha Pa3BUTHE YMEHHI U HaBBIKOB, MO3BOJIAIONINX BBIPAKATh 3aBUCUMOCTU MEXKIY
BEITMYMHAMU B PA3IMYHON (popMe: aHAIMTUYECKOH, rpadudeckoil u cioBecHol. Ero m3yuenue



CIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K O0000IIEeHHI0 |
KOHKPETHU3AIMH, UCTIOJIb30BAaHHIO aHAIOTUH.

ConepxatenpHas auHusA «Hadana mareMaTHUecKoro aHajin3ay MO3BOJISIET CYIIECTBEHHO
pacuIMpUTh KPYT Kak MaTEeMaTHUECKUX, TaK U MPUKJIAIHBIX 32144, JOCTYIMHBIX 00yJarOIUMCsl, TaK
KaK y HHUX MOSIBJIIETCSI BO3MOXXHOCTb CTPOUTH TpaUKH CIOXKHBIX (DYHKIHH, OMpenessTh HX
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaAXOIUTh
CKOPOCTHM U YCKOpeHHs ImpoueccoB. JlaHHas coziepxaTelbHas JIMHUAA OTKPHIBACT HOBBIC
BO3MOXKHOCTH [TOCTPOCHUSI MAaTEMAaTUUECKUX MOJIETIEH peallbHbIX CUTYAaIlHil, TO3BOJIAET HAXOIUTh
HAWIy4lllee pElICHUE B MPUKIAJAHBIX, B TOM YHUCIIE COIMAIbHO-DKOHOMUYECKHX, 3a/ladax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOrO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(opMaTbHO-IOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHPOBAHUIO YMEHHUH pPacroO3HABATh
NPOSIBJIICHUS] 3aKOHOB MAaTEMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOyuarommecs y3HAIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYyYCHHBIX B XO/€ Pa3BUTHSA MAaTEeMaTHUKW KaK HAayKH, U 00 HX
aBTOpax.

CopepxatenpHO-MeTOAMYECKAs JHHUS «MHOXECTBAa U JIOTHKa» BKIIOYaeT B cels
9JIEeMEHThl TEOPUM MHOXKECTB U MAaTeMaTH4YeCKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEJICTAaBICHHUS] TPOHU3BIBAIOT BECh KypC MIKOJIBHOM MaTeMaTWKH W MpeliarailoT Haubolee
YHHUBEPCAJBHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3feibl MAaTeMAaTUKU M €€ MPHIOKCHHH, OHH
CBSI3BIBAIOT pa3HbIe MaTEMaTHUECKUE TUCIHUIUIMHBI U UX MPHIOKEHHS B eAnHOoe nenoe. [loaromy
BaXHO JIaTh BO3MOXHOCTh OOYydYarolmeMycsl ITOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTHKH M HCITOJIb30BaTh €T0 JUIsl BRIPAKEHHS CBOUX MBICIIEH. J[pyruM BaKHBIM
NPU3HAKOM MaTeMaTUKU KaK HayKd CcleAyeT MpHU3HAaTh CBOMCTBEHHYIO €l CTpOrocCTh
000CHOBaHUH U cJIeI0BaHUE ONPEIeIEHHBIM MPaBHIaM IIOCTPOEHUS J10Ka3aTeIbCTB. 3HAKOMCTBO
C DJIEeMEHTaMU MaTeMaTU4YeCKOM JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIIJICHUS
00y4aroImuxcsi, MO3BOJSIET UM CTPOMTb CBOM PACCYXJIEHUS Ha OCHOBE JIOTMUYECKHX MpaBuII,
dbopMUpyeT HABBIKH KPUTUYECKOTO MBIIILIICHUS.

B yueGHOM Kypce «Auredpa 1 Hayajla MaTEMaTUYECKOT0 aHaJIN3a» MIPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICITHMPOBAHUsS, KOTOpPHIE IPHU3BaHBl CIOCOOCTBOBATH (HOPMHUPOBAHUIO
HaBBIKOB ITOCTPOCHUS MOJIENIeH peaTbHBIX CUTYAIIHid, HCCIIEIOBAHUS STHX MOJIEIEH C TIOMOIIBIO
ammapara anreOpbl ¥ MaTeMaTHYeCKOTO aHaIN3a, WHTEPIPETAIlMH TOTYYeHHBIX PE3yIIbTaTOB
Takue 3amaHusl BIUIETEHBI B KaXABIH U3 pa3lelioB MPOrpaMMBI, MOCKOJIBKY BECh MaTepHal
y4eOHOTro Kypca LIMPOKO HCIONb3YyeTCs s pelleHHs NPUKIaAHBIX 3ajnad. [Ipu pemenun
peabHBIX MPAKTHUECKUX 3a/1a4 00yUarolrecs pa3BuBaloT Ha0I01aTeIbHOCTh, YMEHHE HaXOUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh AHATOTHI0, 00001IaTh U KOHKPETU3UPOBATh
npobnemy. JlestenpHOCTP TO (OPMUPOBAHHWIO HABBIKOB pEIICHUS NPUKIAAHBIX 33134
OpraHM3yercss B IIpollecce H3Y4YeHHMs BCeX TeM Yy4yeOHOro Kypca «Anrebpa W Havana
MaTeMaTUYECKOT0 aHaJIu3a.

Ha n3yuenue yuebHoro kypca «Anredpa 1 Hauaiaa MaTeMaTHUYE€CKOTO aHAIM3a» OTBOJUTCS
272 yaca: B 10 knacce — 136 yacos (4 yaca B Hezento), B 11 kitacce — 136 yacoB (4 yaca B HEZACIIO).

COJAEP/KAHUE OBYYEHUA

10 KUIACC



Yuciia 1 BBIYMCICHUSA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB I pEIIeHUs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTPACJIC 3HAHUMN U PEATbHON KU3HU.

JleiicTBuTenpHbIe YKcna. PalmoHanbHBIE M WppalMOHAIBHBIC YHcla. ApuMeTHUECKUe
ornepauuu ¢ JCHCTBUTEIBHBIMH 4YHCIAMH. MOAynb AEUCTBUTEIBHOIO YHCIA U €r0 CBOWCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, IpaBWJa OKPYIJIEHUs, MNPUKUAKA M OLEHKAa pe3ysbTara
BBIYMCIICHUM.

Crenensb ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3alMCcH JEHCTBUTENBHBIX YUCEN JUIsl PELICHUs TPAKTUYECKUX 3a]1a4 U [IPEICTaBICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyC, KOCMHYC, TAHI€HC, KOTAHI€HC YUCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIBHBIE ypaBHEHUS U ypaBHEHHI-CIIEACTBH. HepaBeHCTBO, pelieHue HEPaBEHCTBA.

OcHOBHBIE METO/Ibl PEIICHUSI LENbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorowieHsl OT OTHOW NepeMEeHHOM. JleIeHrne MHOTO4YJIeHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. MHorounens! ¢ neisiMu koddounrentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COAECPIKAILMX CTENIEHU U KOPHHU.

HppanmonansHele ypaBHEHUS. OCHOBHBIE METOBI PELICHUS UPPALMOHAIIBHBIX YPABHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapudpmuueckne ypaBHeHus. (OCHOBHBIE METOIBI PEHICHUS JIOrapu(PMUYECKUX
YpaBHEHUM.

OcHoBHble TpUroHoMeTpuueckue Qopmynsl. [Ipeobpa3oBaHue TPUTOHOMETPHUUECKHUX
BBIPAKEHUI. Pellienre TpuroHoMeTpu4eCKuX ypaBHEHHM.

Pewenne cucrem NMHEMHBIX ypaBHEHUM. Marpuia CUCTEMBl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTpulpl 2X2, €ro reOMETPUUYECKHH CMBICI M CBONCTBA, BBIYMCIEHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
IIPUKIIAIHBIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. MccnenoBanne nocTpoeHHON
MOJIEJIN C TOMOIIBIO MATPHI U ONPEAEITUTEIEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHON CUTyallMH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHNI0 MaTEMaTHUECKUX 3a7a4 U 3a/1a4
U3 pa3IMyYHbIX 00JacTel HayKU U peaibHOM JKU3HHU.

DOyHKUUH U rpaduKu

OyHKIus, crnocodbl 3anaHus QyHkuuu. B3ammuo obOpatnblie (yHkmun. Kommosuius
¢ynkuuit. ['paduk pynkuuu. DnemMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHHA.

Ob6nacTp ompeneneHuss © MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢pynakuuu. [IpomexyTku
3HaKoONoCTOsAHCTBA. UETHbIe M HeuéTHble QyHKIUH. [leprnoanueckue ¢yHkuuu. ITpomexyTku



MOHOTOHHOCTH (pyHKUMU. MakcumMyMbl 1 MUHUMYMBI GyHKIMU. Hanbombiiee U HauMeHblIee
3Ha4YeHUs (PYHKIHUU Ha IPOMEKYTKE.

Jlunelinasi, KBaJipaTU4YHasl U JpoOHO-THHENHHas GYHKIUU. DIEMEHTapHOE UCCIeIOBAHNE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKIMS ¢ HATypalbHBIM M IENBIM IOKa3zareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHn kak (yHKUMHU OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJIEM.

[TokazarenbHas u norapudmudeckas GpyHKIUU, UX CBoMcTBa U rpaduku. Vcnonb3oBanue
rpa¢ukoB PYHKITUH I PEIICHUS] YPAaBHCHUH.

TpuroHomerpuyeckas OKpPYKHOCTb, OIpPEAEICHUE TPUTOHOMETPHUECKUX (YHKIUH
YHUCJIOBOT'O ApIyMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX IPOIECCaX U SBJICHUAX. I'paduku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4ueckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
WHAYKUUA. MOHOTOHHBIE WM OrpaHUYEHHBIE IOCIEI0BATEIbLHOCTH. VCTOpUS BO3HUKHOBEHUS
MaTeMaTHYECKOT0 aHallM3a KaK aHalln3a OECKOHEUHO MaIbIX.

Apudpmernueckas U reoMerpuueckas —mIporpeccud. beckoHeyHO — yObIBaromas
reomerpuueckasi nporpeccusi. Cymma 0eCKOHEYHO yOBIBAIOUICH T'€OMETPHUYECKOW MPOTPECCHH.
JIMHENHBI1 M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyrna CIOXKHBIX MPOLEHTOB.
Hcrnonbs30BaHne NMPOTpeCCUu Il pEHIEHUS PEANIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIINY U UX cBOicTBa. TOYKHM pa3pbiBa. ACUMOTOTHI TPaUKOB (PYHKITHIA.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB JUIsl pEeIlIeHUs] HEPaBEHCTB.
[TpuMmeHeHre CBOMCTB HENIPEPhIBHBIX (DYHKIIHH [T pEIIeHUs 3a/1a4.

[TepBas u BTOpas npousBoAHble PyHKIUHU. ONpeaeseHne, reOMeTpUIecKuil U GU3NIECKUit
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy QpyHKIHH.

[TpousBoaHbIe 3neMeHTapHBIX QyHKIMNA. [Ipon3BoiHAsS CyMMBIL, TPOU3BEICHUS, YACTHOTO U
KOMIO3UINH (YHKIIHH.

MHo:kecTBa M JIOTHKA

MHOkecTBO, onepanyu HaJl MHOKECTBAMHM U UX CBoOWCTBa. Jnmarpammel Dinepa—Benna.
IIpuMeHeHHe TEOPETUKO-MHOKECTBEHHOIO ammapara s ONHUCAaHMs PEAIbHBIX IMPOLECCOB U
SIBIICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHYEeCKOro  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUIIbHBIE YPABHEHUS.

11 KJIACC

Yuciaa 1 BLIYHCTICHUS

Harypanbabie u mensle uncna. [IpruMmeHeHHME NPU3HAKOB JEIMMOCTH LEJIBIX YHCEll,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB O MOJYJII0, aliroput™Ma EBKinaa ni1s peleHus 3aa4 B LEIbIX YUCIIAX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3ammcu
KOMILIEKCHOTO 4Hclia. ApudmeTrndeckue onepanuy ¢ KOMIUIGKCHBIME YuciiaMu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIAUHATHOM mtockocTh. Popmyna Myaspa. KopHu N-oii cTtenenu u3



KOMIUIEKCHOro uucia. IlpuMeHeHMe KOMIUIEKCHBIX 4YHCeNl Ul pelleHus (U3HYECKUX U
F€OMETPUYECKUX 3a1a4.

YpaBHeHusI U HEPaBEeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

O100p KOpHEH TPUIOHOMETPUUYECKMX YPAaBHEHHH C IMOMOLIbIO TPUTOHOMETPUYECKOH
OKPYKHOCTH. Pelrenne TpuroHoMeTpu4ecKkux HEPaBeHCTB.

OCHOBHBIE METO/IbI PELLIEHUS [T0KA3aTEeNbHBIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE METO/IbI PELIEHUS CUCTEM U COBOKYITHOCTEW PALlMOHAIbHBIX, UPPALIMOHANIBHBIX,
MOKa3aTeIbHBIX U JIOTApU(MUIECKUX YPaBHEHHH.

VYpaBHEeHUs1, HEpaBEHCTBA U CUCTEMBI C IApaMETPaAMHU.

[IpumeHeHne ypaBHEHUM, CUCTEM W HEPABEHCTB K PELICHUI0 MaTeMaTHMYECKUX 3ajad U
3ajjay U3 pa3iIMyHbIX O0JacTed HayKM M pEealbHOM JKWU3HM, MHTEPHpETalus IOJy4eHHBIX
pE3yJIbTaTOB.

DOyHKIUH U rpauKu

I'padux xomnozuuuu QyHkuuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U TpauKH.

['padmyeckue MeTo bl pelieHrs ypaBHEHUI U HepaBeHCTB. [ paduueckre MeTo1bl peleHus
3a/1a4 C IapaMeTpaMH.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 HCCIEAOBAaHHUS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havana maTeMaTH4eCKOro aHaJIu3a

[TpruMeHeHHe MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxosxneHne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHN I HeMTPephIBHOM (DYHKIIMM Ha OTpe3Ke.

[IpumeHeHre NPOU3BOAHON Al HAXOXACHMUS HAWIY4IIEro PpEeUIeHHs B MPHUKIaJHbIX
3aa4ax, JJIs ONpEENIEHUsT CKOPOCTH M YCKOPEHHs IIpoliecca, 3aJaHHOro (opMysoll wiu
rpaduKoM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TepBoOOpa3HbIX. [lepBooOpaszHbIe AIeMEHTapHBIX
¢ynkuunit. [IpaBuna Hax0X/1€HUS IEPBOOOPA3HBIX.

Wurerpan. I'eomeTpruuecknii cMpIca MHTETpasia. BeuncieHne onpenenéHHoro nHTerpaia
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHue wuHTErpana JUid HaXOXKJIEHHs IUIOMIAAeH IMIockuX ¢uryp u o0bEMOB
F€OMETPUUYECKHX TEJ.

[Tpumeps! pemenuit nuddepeHnnanbHbIX ypaBHEHH. MaTteMaTnueckoe MOAeTupOBaHNE
peasibHBIX MPOLECCOB C MOMOIIbIO AU PepeHInaNbHBIX YPaBHEHUH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKoOro BOCIUTAHUSA:



c(OpPMUPOBAHHOCTh ~ TPAXKIAHCKOM MO3UIMU  OO0ydYarolmerocs Kak akTUBHOTO U
OTBETCTBEHHOI'O WIEHAa POCCUMCKOro OOIIECTBA, MPEACTABICHUE O MAaTEMaTHMUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJCWCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKIaHCKON UJCHTHUYHOCTH, YBAXKEHUS K MPOIJIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHHE K JOCTHUKEHHSIM POCCUHUCKHUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, HMCIOJIb30BAHUE J3THUX JOCTHXKEHUN B
JIPYTHX HayKax, TEXHOJIOTHUSAX, chepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, Cc(pOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUI HAyKH U JAESITeTbHOCTBbIO YYEHOIO, OCO3HAHWE JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOHYHMBOTO OyIyIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHUYECKOE OTHOLICHHE K MUPY, BKIIFOUasi SCTETUKY MaTeMaTHUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, PEIICHUH, pacCyKIEHHM, BOCIPUUMYMBOCTh K MAaTEMaTHUYECKUM acleKTam
Pa3JIMYHBIX BUIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITHN U OTABIXA, pEryispHas (Gu3ndeckas akTUBHOCTH),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATETbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
npohecCHOHANBHOM JESTENbHOCTH, CBSI3aHHBIM C MAaT€MaTHUKON M €€ MPHIOKEHUSIMH, YMEHHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearnu30BBIBATH COOCTBEHHBIC
’KU3HEHHbIE TIIJIaHbl, TOTOBHOCTh U CIIOCOOHOCTH K MaTeMaTH4YeCKOMYy OOpa30BaHHUIO U
caM000pa30BaHMIO Ha MPOTSKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3KOJI0TrN4YeCKOr0 BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COILUAIBHO-
HDKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLMAIbHOW Cpefbl, OCO3HAHUE
J100aIbHOT0 XapaKTepa IKOJIOTMYECKUX TPOo0OIieM, OpUeHTAIHs Ha TPUMEHEHNE MaTeMaTHUYEeCKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKpY’Karollel cpe/ibl, INIaHUPOBAHKUE TIOCTYIKOB U OIICHKU
UX BO3MOXHBIX MOCJIEICTBUMN AJIs OKPY>KAIOIIEN Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHWE MAaTEMaTU4YeCKOW HayKu Kak cdepbl
YeJIOBEUECKOU JIEATEbHOCTH, HTANOB €€ Pa3BUTHUSI U 3HAYUMOCTH JUISl Pa3BUTUS LIMBUIM3ALNH,
OBJIQJICHHE SI3bIKOM MATEMaTHUKU U MaTeMaTH4YeCKON KyIbTYypOil KaKk CpeACTBOM MO3HAHUS MUPa,
TOTOBHOCTH OCYILIECTBJISTh MPOECKTHYIO M UCCIEN0BATENbCKYIO I€ATEIbHOCTh HHANBUYAIbHO U

B TpyIIIIE.



METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble JJornveckue a1eCTBUSA:

BBISIBIIAITH M XapaKTEPU30BaTh CYIIECTBCHHBbIC NPHU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh ONpEICICHUS  IOHSATHH,
yCTaHABIWBATh CYIIECTBEHHBIM NpPH3HAK KIacCU(HUKAIMKA, OCHOBAaHUSA A OOOOIICHHS U
CpaBHEHUS, KPUTEPUHU MTPOBOAMMOI0 aHAIIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBATH W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC W
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOPEUUs B (pakTax,
JAHHBIX, HAONIOJACHMSIX W  YTBEPKACHHSIX, TNpeajaraTb KPUTEPUU IS  BBISBICHUSA
3aKOHOMEPHOCTEW ¥ IPOTUBOPECUHIA;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIHHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIACHUH (TIPSAMBIE U OT
MPOTUBHOTO), BBICTPAUBATh ApPTyMEHTAIMIO, TPUBOJIUTH TMPUMEPHl M  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BbIOMpATh CIIOCO0 pelieHns yueOHoH 3a1auk (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIeEe MOIXOIANIINN C YYETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTeabCKHe JeiiCTBHS:

HCIIONIb30BATh BOIMPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, (OPMYTUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJIEIOBAaHHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHS, IPOIECCA, BBIIBICHHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENIbHO (hOpMYyIHpOBaTH 0OOOIICHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JAaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOTIPOC H IS
pEIICHUS 3aa9H;

BBIOMpAaTh MH(OpPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAIU3UPOBATH,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IHYHBIX BHJIOB U  (Qopm
MPE/ICTABIICHHUS;

CTPYKTYpHUPOBATh HHPOPMAIIHIO, TPECTABIATH €€ B pa3ITUYHBIX (opMax, HIUTFOCTPUPOBATH
rpaduvecKku;

OIICHUBATh HANEKHOCTh WH(POPMAIMKM 1O  CAMOCTOSTENhHO  CHOPMYITHPOBAHHBIM
KPUTEPUSIM.



KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe TeiiCTBUS

Oo0menne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTL CYKACHUA B COOTBCTCTBUU C YCIIOBUAMHU W LCIISIMU
06H_I€HI/ISI, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOIO TOYKY 3PCHHA B YCTHBIX W INHUCBbMCHHBIX
TCKCTaXx, 1aBaTh IIOACHCHHA 110 XO4Yy PCIICHHUA 3a/la4yi, KOMMCHTUPOBATD HOJIyT-IeHHblﬁ PE3yibTaT,

B XOJie OOCYXICHMsI 3a/1aBaTh BOIPOCHI IO CYHIECTBY 00CYX/1aeMOU TeMbl, MpOoOJIeMBbl,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWMCK PELICHHs], COMOCTaBIsATh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYI'MX YYaCTHHUKOB JMajora, oOHapyXHBaTh pa3jiHyuue U CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUPOBATh Pa3HOTIACHsI, CBOM BO3PAKECHHUS;

MNpEACTaBJIAThL PE3YJIbTAThl PCIICHHUA 3aJadd, SKCICPUMCHTA, HUCCIICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBICTYIUICHHS C YIETOM 3aa4 MPE3CHTALUU U OCOOCHHOCTEH
ayJIUTOPUHU.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranmu3amnus:

COCTaBJIATh IUIAH, aIFOPUTM pPELICHMs 3aJaud, BBIOMpATh CIIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIAJIETh HABBIKAMU TTO3HABATEIHHON pe(IIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHIA
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TIPOLIecca U pe3ybTaTa PelIeHNss MaTeMaTHUeCKON 3aj1auu;

IpeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTHh INPH pEIIEHUH 3a/a4d, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HAl/IEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJU U YCIOBUAM, OOBACHATh MPUUMHBI JOCTHXKEHUS
WIA HEJOCTIKEHHS pe3yJbTaTOB JICATEIILHOCTH, HAaXOIUTh OMIMOKY, JaBaTh OICHKY
NPUOOPETEHHOMY OIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI TpU
pelieHUMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHOM pPabOTHI, paclpeneniaTbh BUIAbl padoT, JOroBapHBaThCs, 0OCYKAATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» ¥ HHBIE), BBITOJIHATH CBOO YaCTh pa0OTHI M KOOPAWHUPOBATH CBOH JICHCTBHS C IPYTHMHU
YJIeHaMH KOMaHJbI, OIICHWBATh KAueCTBO CBOETO BKJIAJa B OOMIMI TPOAYKT MO KPHUTEPHSIM,
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 kJjacce 0Oy4aroIIMICS MOMYYHUT CIEAYIOIIHE NPEIMETHBIE
pe3ysbTaThl 1O OTJACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOTro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOr0 aHAJIN3a»:

Yucia M BLIYMCICHUA:



CcBOOOJIHO ONEPUPOBAThH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHAs! MEepUOJYEcKast
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JACHCTBUTEIHHBIX
quCcell, MOAYJIb I€HCTBUTEIBHOIO YU CIIA;

OPUMEHSTH IPOOU U MPOLEHTHI I PEIICHHs IPUKJIAIHBIX 3314 U3 Pa3IMYHBIX OTpaciieit
3HAHUU U PEAIbHOM KU3HU;

IPUMEHATh NPUOIMKEHHBIE BBIYUCICHMS, MpaBWIa OKPYIVIEHUs, HNPUKUIKY M OLEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJTHO ONEpUPOBATh IOHATHUEM: CTEHNEHb C LENbIM I10Ka3aTeleM, HUCIOIb30BaTh
HOIXOAALIYI0 (OpPMY 3alMCH JAECHCTBUTEIbHBIX YUCEN JUISl PELICHMs NPAaKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIbHOM CTEIICHH;

CBOOOJHO ONEPUPOBAThH IOHATUEM: CTENEHD C PALIMOHAIBHBIM OKA3aTEIIEM;

CBOOOZHO ONEpPUPOBATH IOHATUSAMU: Jorapudm yucia, NECATHUUHbIE M HaTypajbHbIE
JorapudMmBbl;

CBOOOJTHO ONEpUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCIOBOTO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC U ApKTaHI'€HC YUCIOBOI'O apryMeEHTa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, YpaBHEHNUE, HEPABEHCTBO, PAaBHOCUJIbHBIE
YpaBHEHHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

IPUMEHSTh pa3IUYHbIlE METOAbl PELIEHUS pPALMOHAIBHBIX U JPOOHO-PAllMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJI UHTEPBAJIOB JUIsl PEIICHUs] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: MHOTOYIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
LEeNBIMU K03 (hUIIeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JIeJIEeHHe MHOTOWIEHa Ha MHOTOWIEH
C ocTaTKoM, TeopeMy be3y u Teopemy Buera i pemenns 3anay;

CBOOOJTHO ~ONEpUpOBaTh MOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHula,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero TreoOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 Juis BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHSATh ONpPEIEIUTENN A PeleHus
CUCTEMBbl JIMHEWHBIX YPaBHEHUM, MOJEIUPOBATH PEAJbHBIE CUTYallUH C IOMOIIBI0 CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEeIOBaTh IIOCTPOECHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
OINpEAEINTENENH, UHTEPIIPETUPOBATD ITOJYYEHHBIIN pE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHAMH JUIsl TPpeoOpa30BaHus BRIPAKEHUI;

BBIMOJIHATh ~ MPEOOpa30BaHUsl YHMCIOBBIX  BBIPDAKEHHM, COAEp)KAIIMX CTENEHH C
paloHaIbHBIM IIOKA3aTENEM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i NIpeoOpa3oBaHusl  JIOTapUPMUUYECKHX
BBIPAKEHMI;

CBOOOJAHO  OMEpUPOBaTh  MOHATUSIMH:  HMpPAllMOHANbHBIE,  IOKa3aTeJIbHbIE U
JorapuMuyUecKre ypaBHEHUsI, HAXOJUTh UX PELIEHUS C MOMOIIbI0 PAaBHOCUIIBHBIX MEPEXO0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMynasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OINEPHUPOBATH IOHSATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHE, TPUMEHATH
HEo0XouMble (POPMYIIBI JUIsl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHMUI];



MOJENIUPOBaTh pEAJIbHbIE CUTyallUM Ha s3bIKE aireOpbl, COCTAaBIATh BbIPAXKEHU,
yYpaBHEHMsI, HEpPABEHCTBAa 110 YCIOBHIO 3a/lauyM, KCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHA U ITPaPUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKLIUH, B3aUMHO
oOpatHble (QYHKIIUU, KOMIO3UIMS (PYHKIUH, rpaduk (QYHKIMH, BBITOJIHATH AJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJIHO ONEpUPOBATh IMOHATUAMHU: OOJIACTb ONPEAENCHUs M MHOXKECTBO 3HAYEHUH
(GyHKLIUYU, HYIU QYHKIUH, TPOMEKXYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEPHPOBATH TMOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCHMyMbl W MHUHUMYMBI (YHKIUH,
HauOOoJIbIIIee M HAMMEHBIIeEe 3HaUeHNE (YHKITUU Ha POMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresueM, rpaduk CTeNeHHON (YHKLUMU C HaTypajbHBIM M LEJIbIM IOKa3aTeneM, rpapuk
KOpHs N-0¥ CTeNeH! KaK pyHKIUU 0OpaTHOH CTENEHU C HaTypallbHbIM IIOKa3aTelIeM;

ONEepUpOBATh MOHATUAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHUSAMH: IOKa3aTelbHas W JorapupMuueckas (yHKIUU, UX
CBOICTBA M TrpadMKH, HCIIOIB30BaTh UX IPadUKH sl pEIICHHs YpaBHEHUIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeIeHUe
TPUTOHOMETPHUYECKUX (DYHKIIUH YMCIIOBOTO apryMEHTa;

UCMOJIb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH MpHU
peLIeHUH 3aJad U3 JPYTruX y4eOHbIX MPEIMETOB M pealibHOM KU3HH, BbIpaXaTb (hopMyiaamu
3aBHCHUMOCTH MEX/y BeTUUYNHAMM;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuuecKas Hporpeccus,
OecKkOHEUHO yObIBaroIlasi reOMETpHUecKas Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMAIBHBIN POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NIPECTABICHNE O KOHCTAHTE;

HCTIOJTB30BAaTh MPOTPECCHH JUTS PEIICHUS PEATBHBIX 33/1a4 MPUKIIAHOTO XapaKTepa;

CBOOOJTHO  OMEpUPOBATh TOHATHSAMH:  TIOCIEAOBATELHOCTh,  CIOCOOBI  3a/aHUS
M0CJIEI0BATEIbHOCTENH, MOHOTOHHBIE  OrpaHMYEHHBIE TTOCIIE0BATEIbHOCTH, TIOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOYKH pa3pbiBa rpaduxa
(byHKLIMHU, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OTIEPHPOBATH TOHATHEM: (DYHKIHS, HENpepbIBHAas Ha OTpe3Ke, NMPUMEHATH
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTesnbHas K rpa@uky QpyHKUINU;

BBIYUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO U KOMIIO3ULIMH ABYX (DYHKIIUH,
3HATh MPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHI;

UCII0JIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI POU3BOAHOM [T pelIeHHs 3a/1au.

MHuoxecTBa M JIOTHKA:

CcBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXECTBO, OIIEPALIUU HAJl MHOKECTBAMU;



MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allapaT Ul ONMCAHUsS PeaJbHbIX IIPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 33]a4 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHSAMH: OIpEIeNeHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTeNbCTBO, pPABHOCWIBHBIE ypaBHEHUS U
HEPaBEHCTBA.

K xonmy oOydenus B 11 kijacce oOydaromuics TMOJYYUT CIEAYIOIINE MPEIMETHBIC
pe3yibTaThl O OTIEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anredpa u Haudana
MaTEMaTHYECKOTO aHAJIN3a»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W LEJI0€ YHCIO, MHOXECTBa
HaTYpaJIbHbIX U LEJbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AeauMocTy nenbix yucen, HOA u HOK
HaTypaJIbHbIX YHMCEN JJIsl PEeLIeHUs 3a1a4, IPUMEHATh AIroput™ EBkina;

CBOOOHO OIEPUPOBATH MOHATHEM OCTATKa [10 MOYJIIO, 3alIUChIBATh HATypabHbIC YHCIIA B
Pa3IMYHBIX NO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO ONEpUPOBaTh MOHATHSMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
qucell, MPeICTaBIATh KOMIIJIEKCHBIE YHCIIA B aNreOpandyeckoil 1 TpUroHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
JorapuMHuyUecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCHIIBHBIX MTEPEXO/I0B;

OCYIIECTBIISATH OTOOp KOPHEW MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, IPUMEHSTh
HEeo0Xo1uMble (OPMYIIBI JUISI PELLICHHUsSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS, HAXOAUTH PELIEHHUs] CHCTEMBI M COBOKYITHOCTEN
pallMOHATIBHBIX, HWPPAlMOHAIBHBIX, IIOKA3aTENBHBIX M JIOTapU(PMUYECKHX ypaBHEHHUH U
HEPABEHCTB;

pemarh paluoOHANbHBIE, HPpPALUOHAIBHbBIE, [IOKa3aTeJbHbIe, JIOTapUPMHUUECKUE U
TPUTOHOMETPUUECKHUE YPAaBHEHUSI U HEPABEHCTBA, COep KaIllie MOy U TapaMeTphl;

MPUMEHSTh IpadyecKue METO/IbI JIIsl pEIlIeHNs ypaBHEHUI U HEPaBEHCTB, a TaKXKe 3a/1a4 ¢
napaMeTpamy;

MOJICNIUPOBATh peAJbHbIE CUTYallMM Ha s3bIKe airedpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33Ja4H, UCCIIEN0BATh IOCTPOEHHBIE MOJIENH
C MCIIOJIb30BAaHMEM arrapara anreopbl, HHTEpIPEeTUPOBATh MOTYUESHHBINH pe3yibTarT.

DyHKIUHN U TPaQUKH:

CTPOUTH Irpa@UKy KOMMO3UIMHA (YHKIUN C IMOMOIIBIO AJIEMEHTApPHOIO MCCIEIOBAHUS U
CBOMCTB KOMITO3ULIUU ABYX (PYHKIIMIA;

CTPOUTH T€OMeTpUYECcKre 00pa3bl ypaBHEHHUI U HEPABEHCTB Ha KOOPJMHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMU: TPAUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

NPUMEHATH QYHKIMU 11 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hauyana maTeMaTH4eCKOro aHaJIM3a:

UCTOJIb30BaTh MPOM3BOIHYIO JUIS HCCIENOBaHUS (YHKIIMM Ha MOHOTOHHOCTH U
JKCTPEMYMBI;

HaXOJUTh HauOoblIee U HAUMEHbIIIEE 3HaUeHHUs (PYHKIMY HEPEPHIBHON HAa OTPE3KE;



UCTIONIb30BaTh MPOM3BOAHYIO JUI HAXOXKJICHUS HAMJIYYIIETO PEIICHUS B NPHKIAJHBIX, B
TOM YHCJIE COIMAIbHO-3KOHOMUYECKHX, 3a/lauyax, Ui ONpPENEICHUS CKOPOCTH M YCKOPECHHS
npoiiecca, 3a1laHHOTro (OPMYIIOi Uil rpaduKoMm;

CBOOOJTHO OTIEpUPOBATh MOHATHUAMU: IEPBOOOPA3HAs, ONPEeIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOpPA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyne Hprorona-
Jlelbuuma;

HAXOJUTh IUIOMIAIN TUIOCKUX (QUTYP U OOBEMBI TEJ C TIOMOIIBIO HHTETPaa;

UMETh TIPEJCTAaBICHHE O MAaTeMaTHYECKOM MOJCIUPOBAHUHM HA INPHMEPE COCTABICHHS
nuddepeHIaIbHBIX YPaBHCHUH;

pemath NpUKIagHbIe 33a4i, B TOM YUCIIE COIMAIbHO-DKOHOMUYECKOTO U (PU3HUECKOTrO
XapakTepa, CpeICTBAMH MAaTeMaTHIECKOTO aHAIM3A.

TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Ne
n/
n

KoanuectBo yacos JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibH
ble pecypchl

HaumeHoBaHue
pa3fgenoB M TeM  Bcer Konrtposbubl  IIpakTuuecku
NnporpamMmbI 0 e padoThl e padoTsl

MHOX€eCTBO
JIEHCTBUTEITLHBIX
YHCel.
MHOTOYJICHEL.
PanmonansHbIE 24 1
ypaBHEHUs 5
HEPaBEHCTBA.
CucreMbl JTMHEHHBIX
ypaBHEHUH
OyHKINU "
rpaduKu.

Crenennas ¢pynkmus 12 1
Y EJIbIM
IoKa3aTelieM

ApudpmeTnueckuii
KOpPEHb n-oit
CTEIIEHH. 15 1
WppanmonansHele
yYpaBHEHUs

Iloka3arenbHas

byHKIHSA.

10 1
Iloka3zarenbHbIE

YpaBHEHUS

Jlorapupmuueckas
byHKIHSA.




Jlorapudpmuueckue
YpaBHEHHUS
TpuronomeTpuyeck
e BBIDOKEHHUS H
YpaBHEHHUS

[TocnenoBarenpHOCT
U ¥ IIPOTPECCUH

22 1

10 1

HenpepsiBubie

¢byHKIHN.
[IpousBogHas

20 1

[ToBTOpEHUE,
000011IEHNE,
cUCTEeMaTH3aIus
3HAHUU

OBLIEE KOJIMYECTBO
YACOB (0
[TPOT'PAMME

136 10

11 KJIIACC

Ne
n/
n

HaunmenoBanue
pa3iejioB H TeM
NPOrpaMMsbI

Hccnenoanue
byHKIUH c
IIOMOUIBIO
MIPOU3BOIHOMN

IlepBooOpa3znHass
UHTETpal

KoanuyecTBo 4acoB

Bceer
0 e padoThl

22 1

12 1

KoHTpoJibHBI

[MpakTuyeckun
e paéoThbl

DJIEKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibH
ble pecypchl

I'pacduxu
TPUTOHOMETPHYECKH
X GyHKIHIA.
Tpuronomerpuueck
1€ HEPAaBEHCTBA

14 1

HppaumnonaneHsle,
[IOKa3aTejabHbIE U
norapupmMuUecKue
HEpaBEHCTBA

24 1

KommnekcHrlie yncnia

10 1




Harypanbnsie
LeNIble YnCiIa

Cucrembl
palMOHAIbHBIX,
HppaILMOHATIBHBIX
MOKa3aTeIbHBIX
JorapuMUIECKIX
YpaBHEHUU

n

u

10 1

12 1

OBILIEE KOJIMYECTBO
YACOB

3agaun
napameTpamu

IToBTOpEHME,
000011IeHNE,
CHCTEeMAaTH3alHs
3HAHUH

I[TPOTPAMME

16 1

16 2

o 136 10

ITOYPOYHOE IINTAHUPOBAHUE
10 KUIACC

Ne
n/
1|

Tema ypoka

MHoxecTBo,
onepauuu HaJ
MHOXXEeCTBaMU |
UX CBOMCTBA

JnarpaMmsl
Olinepa-BenHa

KoaunuecTBo yacoB

KonTpoJs
HbIC
padoThI

Bce
ro

IIpakTHyec
KHe padoThI

Jlara
U3yYeH
us

DJIeKTPOHHbIE
uugposbie
o0pa3oBareJib
HbIE PeCypChl

IIpumeneHne
TEOPETHKO-
MHOECTBEHHOT O
anmnapara TUIS

pelieHus 3aaa4

PanmmonansHbie
YHCa.
OOBIKHOBEHHBIE U




JCCATUYIHBIC
JIpoOH, TIPOICHTHI,
OECKOHEUYHBIE
NIEPUOTNIECKUE
Ipodu

PanuyonanbHblie
YHpClIa.
OOBIKHOBEHHEBIE U
IECITUYHBIE
JpOOH, POIEHTHI,
OECKOHEYHBIE
MIEPUOIUYECKHE
npobu

[Ipumenenue
npobei u
INPOLIEHTOB IS
perieHus
MPUKIIATHBIX
3a/1a4

IIpumeHeHne
npobeit u
MPOUEHTOB IS
peLeHus
MPUKIIATHBIX
3a/1a4
JlericTBUTENBbHBIE
qucia.
Panmonansubie 1
HppalrOHAIIbHBIC
qucna

10

Apudmernueckue
orepanuu c
JIECTBUTEIbHBIM
U YUCIIaMU
Monyis
JeMCTBUTENLHOTO
gucia W ero
CBOMCTBA

11

[TpubnmxEénnpie
BBIYUCIICHHS,
npaBuia
OKpYTJICHHS,




MPUKUJIKA Hu
OLICHKA
pe3yibTaTa
BBIUMCIICHHI

12

OcHOBHbIE
METOJIbI PEIICHUS
HEeNbIX U ApOOHO-
paroHaIbHBIX
ypaBHEHUH u
HEPABEHCTB

13

OCHOBHBIC
METOJIbI PEIICHHUS
HEeIbIX W APOOHO-
parMoHaIbHBIX
YpaBHEHUU u
HEPaBEHCTB

14

15

OCHOBHBIC
METO/bl PEIICHUS
HEeJIbIX W APOOHO-
parroHaIbHBIX
ypaBHEHUHU 51
HEPABCHCTB

MHorowieHsl OT
OJTHOM
[IEPEMEHHOM.
Jlenenune
MHOTOYJICHAa  Ha
MHOTOYJICH c
OCTaTKOM.
Teopema bezy

16

17

18

MHorowiensl ¢
LETTBIMU
Koa(puLmeHTaMI
. Teopema Buera

Pemenune cucrem
JIMHENHBIX
ypaBHEHUU

Pemenue cucrem
JIMHENHBIX
ypaBHEHUU

19

Marpuia
CUCTEMBI




20

JIMHEMHBIX
YpPaBHEHUU.
Ornpenenurens
MaTpuilbl 2%2, €ero
reOMETPUYECKUI
CMBICIT u
CBOMCTBA;
BBIYHCJICHUE  €T0
3HAYEHUS

Onpenenurenb
MaTpuIlbl 2%2, ero
r€OMETPUYECKHI
CMBICII u
CBOMCTBA;
BBIUMCIIEHHE €0
3HaYCHUS

21

[Ipumenenue
ONpEeAECTUTENS ISl
pELIECHUS] CUCTEMBI
JIMHEHWHBIX
ypaBHEHUU

22

Pemenne
MPUKIaAHBIX
3a1a4 C IIOMOIILIO
CHCTEMEI
JIMHEHHBIX
yYpaBHEHUU

23

Pemenne
MPUKIaAHBIX
3a1a4 C ITIOMOIILIO
CHCTEMBI
JIMHEWHBIX
YpaBHEHUNU

24

KoHnTtponbHas
pabora:
"ParninoHaabHbIE
ypaBHEHUSA H
HEpaBEHCTBA.
CucreMsl
JIMHEWHBIX
ypaBHeHUI"




25

26

27

DyHKIWA,
CIOCOOBI 3aJaHUS
byHKINN.
B3aumHo
oOpaTtHbIe
GyHKIIHH.
Kommosunus
byHKIII

I'padux GpyHKIHN.
DJIeMeHTapHbIe
npeoOpazoBaHus
rpaduKoB
byHKIUI
Ob6nactp
ompeeNneHuss |
MHO>KECTBO
3HAYCHUI
¢ynkuuu.  Hymm
byHKINN.
[IpomexyTku 3HaK
MOCTOSTHCTBA

28

YeéTHabIe u
HEYETHEIE

(GyHKIIH.
[Iepnonnueckue

(GYHKIMH.
IIpomexxyTkn
MOHOTOHHOCTH
byHKIIUN

29

30

Makcumymsl u
MUHUMYMBI
byHKINN.
Haubonpmee u
HalMEHbIIIee
3HauUEHUE
byHKIUA Ha
IPOMEXKYTKE
JIuneiinas,
KBaJpaTHYHAs U
JIpOOHO-TMHEHHAs

byHKIUHA




31

DleMEeHTapHOe
UCCIICIOBaHUE U
MOCTPOCHHE
rpagukoB  ITHX

byHKIHHA

32

DJIeMEeHTapHOE
UCCIICIOBaHUE U
MIOCTPOCHHE
rpaukoB  ITHX

byHKIMHA

33

Creredp € HENbIM
IOKa3aTelIeM.
bunom Herorona

34

35

CreneHp ¢ LEIBIM
IOKa3aTelieM.
burnom HeroTona
CreneHHas
byHKIISA C
HATypaJIbHBIM |
LIEJIBIM
mokasareimem. E¢E
CBOMCTBaA n

rpadux

36

Kontponbnas
pabora:
"CreneHHas
GyHKIUS. Eé
CBOMCTBA u
rpacduk"

37

Apudmernueckuii
KOPEHb
HaTypaJbHON
CTENEHHM U  €ro
CBOMCTBA

38

Apudmernueckuii
KOPEHb
HaTypaJbHOU
CTEIIEHM U  €ro
CBOMCTBA

39

[TpeobOpazoBanms
YHUCIIOBBIX
BBIPAXKEHHI,




40

coJiepKaIInX
CTETIEHU U KOPHU
[IpeoOpazoBanms
YHCIIOBBIX
BBIPAKECHUH,
coJepKaIIIX
CTETICHU U KOPHU

41

[IpeoOpazoBanms
YHCIIOBBIX
BBIPAKECHU,
coJepIKaIIIX
CTETICHU ¥ KOPHU

42

WppaunonanbHble
YpaBHEHHUS.
OcHoBHbIE
METO/Ibl pELICHUS
UPpaLMOHATIbHBIX
YpaBHEHUU

43

Hppanunonansusie
YpaBHEHUS.
OcHOBHBIE
METO/BI pEUICHUs
MPPaLMOHATIbHBIX
ypaBHEHUHU

44

Hppanunonansusie
YpaBHEHUS.
OcHOBHBIE
METOABI pEeLICHUs
MPPaLMOHATIBHBIX
YpaBHEHUNU

45

PaBHOCHIIBHEIC
Mepexoabl B
peleHnmn
HMppalOHAIbHBIX
YpaBHEHUNU

46

PaBHOCHIIBHEIC
Mepexoabl B
peLeHnun
HMppalOHAIIbHBIX
ypaBHEHUU

47

PaBHOCHIBHEBIE
TIePEXOIbI B




peLIeHnn

MPPALMOHATIBHBIX
yYpaBHEHUI
PaBHOCHIBHBIE
MepeXo/Ibl B

48 pelieHnn
UPPALIMOHATIBHBIX
ypaBHEHUH
CaoiicTBa 51
rpaduk KOpHS N-
OM CTEeNEeHH Kak

s by
obpartHoi
CTENEHU c
HATypaJIbHbIM
MOKa3aTejIeM
CaoiicTBa u
rpaguk KopHS N-
Ol CTEeNeHU Kak

go  bymiumt
oOpaTHOM
CTEeIEeHU c
HaTypaJbHBIM
MOKa3aTejieM
KonTponbHas
pabora:
"CpoiicTBa u

o1 rpaduxk KopHS N-
o CTCIICHU.
UppannonanbHbie
ypaBHeHUs"
CreneHb c

59 panuoHaIbLHBIM
MoKazaTejieM U eé
CBOMCTBaA
CrencHb c

53 panuoHaIbLHBIM
MoKazaTejieM U eé
CBOMCTBaA

54 CrencHb c

palOHaIbHBIM




55

56

57

58

59

60

IoKa3arejieM U €€
CBOWCTBA

IloxazaTenpHas
byHKIHS, eé
CBOMCTBaA u
rpadux
Hcnons3oBanne
rpaduka GyHKIUN
JUIST perieHus
ypaBHEHUI
Hcnonb3oBanue
rpaduka pyHKIUU
I penieHus
ypaBHEHU I

IToka3zaTenbHbIE
YpaBHEHHUS.
OCHOBHBIE
METO/bl PEIICHUS
IMOKAa3aTeJIbHBIX
ypaBHEHUU

[TokazarenbHbIC
YpaBHEHHUS.
OcHOBHBIC
METOAbI pGHIGHI/IH
ITOKA3aTCJIIBHBIX
ypaBHEHUU

ITokazarenbHEIC
YpaBHEHUS.
OcCHOBHEIE
MCTOJbI PCIICHUA
ITOKA3aTCJIBHBIX
ypaBHEHUU

61

KonTponbnas

paborta:

n
IToxa3zaTenbHas

GyHKIHS.

IToka3aTenbHbIe

ypaBHeHHUA"

62

Jlorapudm uwmcna.
CaoiicTBa
norapudma




63

Jlorapudm umcna.
CaoiicTBa
norapudma

64

65

66

Jlorapudwm umcna.
CaoiicTBa
norapudma
JecsaTuaabie u
HaTypaJbHbIC
J0rapupMbl
JecsaTuaabie u

HaTypaJbHbIC
JorapudMbl

67

[IpeobpaszoBanue
BBIPAKECHU,
coJiepKalX
JorapudMbl

68

[IpeobpaszoBanue
BBIPAKECHU,
coJepaKaLIIX
Jorapupmbl

69

[IpeobpaszoBanue
BBIPAKECHU,
coJepaKaIIX
Jorapupmbl

70

Jlorapudmuuecka
1 QyHKOUsA, e€
CBOMCTBA u
rpaduk

71

72

73

Jlorapugmuuecka
1 ¢QyHKOUsA, e€
CBOMCTBA "
rpaduk
Hcnons3oBanue
rpaduka GyHKIIUU
JUIS pemeHws
ypaBHEHUU

Hcnonb3oBanue

rpaduka GyHKIUU
JJISL peuicHu-d
ypaBHEHUU




74

Jlorapugmuuecku
e YpaBHCHHS.
OcHoBHbIE
METOJIbl PEIICHUS
Jorapu(MUIEeCKH
X YpaBHEHHI

75

76

77

78

79

80

Jlorapudmuuecku
e YpaBHEHHMS.
OcHOBHbIE
METO/bl PpeIIEeHUs
JorapupMHUECKU
X YpaBHEHUI

Jlorapudpmudecku
e YpaBHEHHS.
OcHOBHbIE
METOJIbl PEIICHUS
Jorapudmuyecku
X YpaBHEHHI

PaBHOCHIBHBIE
Iepexoabl B
peleHnn
norapuMUIecKu
X YpaBHEHHI

PaBHOCHIBHBIE
Iepexoabl B
peleHnn
norapuMUIecKu
X YpaBHEHHI

Kontponbnas
paborta:
"Jlorapupmuyeck
as byHKIHS.
Jlorapudpmuaeckun
€ ypaBHeHUS"
Cunyc, KocHHYC,
TaHTEHC 51
KOTaHI'€HC
YHCIIOBOIO
aprymeHTa

81

Cunyc, KocuHYC,
TaHT'CHC n
KOTAHI'€HC




82

YHUCJIOBOTO
aprymeHra
Apkcunyc,
APKKOCHUHYC u
apKTaHTE€HC
YHCIIOBOTO
aprymeHTa

83

Apkcunyc,
APKKOCHUHYC u
apKTaHTe€HC
YHCIIOBOTO
aprymeHTa

84

Tpuronomerpuue
CKasi OKPY>KHOCTb,
oIpesieNIeHne
TPUTOHOMETPHUEC
KHX byHKIUH
YHCIIOBOTO
aprymeHTa

85

86

Tpuronomerpuue
CKasi OKPY>KHOCTb,
oIpesieNIeHne
TPUTOHOMETPHUEC
KHX byHKIUH
YK CIIOBOTO
apryMeHTa
OcHOBHBIE
TPUTOHOMETPHUEC
Kue GopMyIIbl

87

OcHoBHbIE
TPUTOHOMETPHUEC
K1e HopMyIIbI

88

89

OcHOBHbIE
TPUTOHOMETPHYEC
K1e HopMyIIbI
OcHOBHbIE
TPUTOHOMETPHUEC
Kue GOopMyITbI

90

[IpeobpazoBanue
TPUTOHOMETPHYEC
KHMX BBIPaKCHUI




91

[IpeobpazoBanue
TPUTOHOMETPHUEC
KHMX BBIPAKCHUI

92

93

94

[IpeobpaszoBanue
TPUTOHOMETPHUUEC
KHMX BBIPA)KCHUI

IIpeoOpazoBanue
TPUTOHOMETPHUEC
KHMX BBIPAKCHUI

Penrenue

TPUTOHOMETPHUUEC
KHX YpaBHEHUH

95

Pemenne
TPUTOHOMETPHUUEC
KHX YpaBHEHUH

96

97

98

99

Pewenne
TPUTOHOMETPHUYEC
KMX YpaBHEHUH

Pewenne
TPUTOHOMETPHUYEC
KHX YpaBHEHUH

Pewenne
TPUTOHOMETPHUYEC
KUX ypaBHEHUU
Pemenne
TPUTOHOMETPHUYEC
KUX ypaBHEHUU

100

Pemenne
TPUTOHOMETPHUYEC
KHX YpaBHEHUH

101

KoHTtponbHas
pabora:
"Tpuronomerpuue
CKHE€ BBIPAXKECHUS
u
TPUTOHOMETPHUUEC
KM€ ypaBHeHus:"

102

ITocnenoBaTensrHO
CTH, CIIOCOOBI
3aJlaHus
IOCIICIOBATCIIFHO




CcTel. Meton
MaTeMaTUYECKON
WHIYKIIUU

103

MoHoTOHHBIE U
OrpaHUYECHHBIE
MMOCJIEIOBATEILHO
CTU. Hcropus
aHaan3a
OECKOHEYHO
MaJbIxX

104

Apudmernueckas
nporpeccus

105

106

107

108

109

110

['eomerpuueckas
nporpeccust

beckoneuno
yObIBaromIas
reoMeTpuyecKas
porpeccus
Cymma
OCCKOHEYHO
yObIBaromIeit
reOMETPUYECKON
POrpeccuu

JInHeHbIi u
SKCIIOHECHIIMAJIBH
bIi1 pocT. Yucio e.
®dopmyna
CJIOKHBIX
IIPOLICHTOB

JInHeHbIi u
JKCIIOHEHLUAJIIbH
bIi1 pocT. Yucio e.
dopmyna
CJIOKHBIX
IIPOLICHTOB

Hcnonp3oBanue
MPOTPECCUN ISt
peleHus
pealbHBIX  3aja4
MPUKJIAJHOTO
Xapakrepa




111

KonTtponbnas
pabora:
"ITocnenoBarenbH
ocTu u
nporpeccun”

112

HenpepriBHble

GyHKIIMM W UX
CBOICTBa

113

Touka paspsiBa.
ACUMIITOTHI
rpaduKoB
byHKIUI

114

115

116

117

118

CBolicTBa
byHKIUI
HEIPEPHIBHBIX Ha
OTpEe3Ke

CBolicTBa
byHKIMiI
HETPEPHIBHBIX Ha
OTpEe3Ke

Meton
WHTEPBAJIOB IS
peLeHust
HEPABEHCTB

Meton
UHTEPBAJIOB IS
peLeHust
HEPABEHCTB

Meton
MHTEPBAJIOB IS
pereHust
HEPABEHCTB

119

120

IIpumeneHne
CBONCTB
HENPEPBIBHBIX
byHKIII TUTST
pelieHus 3aaad
[Ipumenenue
CBONCTB
HENPEPBIBHBIX
byHKIII TUTST
pelieHus 3a1a4y




121

IlepBasg u BTOpas
IIPOU3BOIHBIC

byHKIIUN

122

Ornpenenenue,
reOMETPUYECKUI
CMBICII
IIPOU3BOJHOM

123

124

125

Onpenenenue,
buznyeckuit
CMBICIT
IIPOU3BOJHOM
YpaBHeHue
KacaTeJIbHOU K
rpaduky GyHKIHH
YpaBHeHue
KacaTeJIbHOU K

rpaduxy GyHKIUU

126

[IpounsBoaHbIE
AJIEMEHTapHBIX

byHKIMI

127

[IponsBoHbIE
AJIIEMEHTaPHBIX

byHKIMMA

128

IIpousBogHas
CYMMBI,
MIPOU3BE/ICHNUS,
YacTHOTO U
KOMITO3ULIUU

byHKIII

129

IIpon3sBoHas
CyMMBI,
IIPOU3BEICHNUS,
YaCTHOTO "
KOMITIO3ULIUHU

byHKIII

130

IIpon3sBoHas
CyMMBI,
IIPOU3BENICHNUA,
Y4aCTHOTO 51
KOMITIO3HULIUHU

byHKIII




KonTtponbnas
131  pabora:
"ITponsBogHas"

IToBTOpEHwue,
0000111eHNE,

132 cucremaruzanus
3HAHUIL:
"VpaBHenus"

IToBTOpEHME,
0000111eHNE,

133 cucremaruzaus
3HAHUM:
"OyHkuun"

Hrorosas
134 = xoHTpOIBHAS
paborta

Nrorosas
135  koHTposIbHAS
paborta

IToBTOpEHME,
0000111eHHE,
cHUCTeMaTH3aIUs
3HAHUM

OBUIEE
KOJIMYECTBO
YACOB I1O
I[TPOTPAMME

136

11 KUIIACC

136 10

Ne
n/  Tema ypoka
n

IIpumeHeHue
MPOU3BOJAHON K
UCCIIE0BAHUIO
byHKIMHA Ha
MOHOTOHHOCTb U
3KCTPEMYMBI

KoaunuecTBo uacoB

KonTtpoas
HbIE

Bce

ro
padoTbl

IIpakTuyec
KHe padoThl

Jlara
U3Y4YeH
us

DJIEeKTPOHHBIE
uupposeie
o0pa3oBaresb
HbIE Pecypchl




IIpumeHeHue
IIPOU3BOJHOM K
UCCIIE0BAHUIO
byHKIMHA Ha
MOHOTOHHOCTb H
JKCTPEMYMBI

IIpumenenue
MPOU3BOJAHON K
HCCIIEOBAHUIO
byHKIMHA Ha
MOHOTOHHOCTh H
SKCTPEMYMBI

[Ipumenenue
MPOU3BOJAHON K
HCCJICTOBAHUIO
byHKIMi Ha
MOHOTOHHOCTb U
AKCTPEMYMBI

[Ipumenenue
IIPOU3BOJHON K
UCCIIE0BAHUIO
byHKIMMA Ha
MOHOTOHHOCTb H
IKCTPEMYMBI
IIpumeHeHune
IIPOU3BOJHON K
UCCIIEJOBAHUIO
byHKIMMA Ha
MOHOTOHHOCTb H

3KCTPEMYMBI

Haxoxnaenue
HAuOOJBIIIEr0 U
HAUMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON

byHKIIUN Ha
OTpe3Ke

Haxoxnenne
HAuOOJIBIIIEr0 U
HaMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON




byHKIIUN Ha
OTpEe3Ke
Haxoxnenue
HanOOJBIIET0 |
HAUMCHBIIIETO
3HAYCHUS
HEIPEPBIBHON

byHKIUHA Ha
OTpe3Ke

10

Haxoxnenne
HauOoJIBIIETO U
HAaWMEHBIIIETO
3HauCHUs
HEMPEepPhIBHOU

byHKIIUN Ha
OTpe3Ke

11

12

Haxoxnenue
HAuOOJIBIIET0 H
HaVMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON
byHKIUM Ha
OTpE3Ke
HaxoxneHnue
HanOOJBIIEr0 |
HAMMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON

byHKIUM Ha
OTpe3Ke

13

IIpumeHeHue
MPOU3BOAHOM JJIst
HaXO0KICHUS
HaWIYy4IIEro
peleHus B
MPUKIIATHBIX
3aJadyax

14

IIpumeneHne
MIPOU3BOAHOM IJIst
HaXO0KJICHUS
HaWJTy4lIero
peteHus B




15

MPUKJIAAHBIX
3agadax

[Ipumenenue
MIPOU3BOAHOM JJISt
OTIpeNieIeHus
CKOpOCTH u
YCKOpEHUs
nporecca,
3aJJaHHOTO
dbopmysnoil WM
rpagukoM

16

17

18

[IpumeHenne
MIPOM3BOTHOM JIJIS
onpeeICHUs
CKOPOCTH u
YCKOpEeHUs
npoiiecca,
3aJaHHOTO
dopmynoit  wim
rpaduKom
Komnozurus
byHKIMMA
Komnozurus
byHKIMI

19

20

21

22

Kommozunmns
byHKIMMA
I'eomeTpuueckue
o0pa3sl
YpaBHEHUH Ha
KOOPJMHATHOM
IUIOCKOCTH

I'eomerpuueckue
o0pa3bl
YpaBHEHUH Ha
KOOPJMHATHOM
IJIOCKOCTH

KonTtponbnas
pabora:
"UccnenoBanue
byHKIMHA c
MOMOIIbIO
MPOU3BOAHOI"




23

[TepBooOpasnasi,
OCHOBHOE
CBOICTBO
epBOOOPa3HBIX

24

[TepBooOpasubie
AIIEMEHTAPHBIX
byHKUIN.
[IpaBuiia
HAXO0XICHUS
epBOOOPa3HBIX

25

[TepBooOpasubie
JJIEMEHTAPHBIX
GbyHKIHIA.
[IpaBuna
HAXOXKJICHUS
epBOOOPa3HBIX

26

HuTrerpai.
['eomeTpuyeckuit
CMBICJT HHTETpaja

27

Breramcnenne
OIPEIEIIEHHOTO
MHTETpaja 110
bopmyne
HrproTona-
JleiiOauma

28

29

30

Brrunciaenue
OIPEIEIIEHHOTO
WHTErpasa o
bopmyne
HrproTona-
JleiiOauna
IIpumeneHne
WHTErpana  Jajs
HaXO0XKICHHUS
e
IUIOCKUX (QUTYp
IIpumeneHne
WHTErpana s
HaXO0XKICHHUS
00BEMOB
F€OMETPUUECKHUX
Tea




31

IIpumepsr
peLeHui
muddepeHmans
HBIX YpaBHEHUM

32

[Ipumepsr
peLeHui
muddepeHmans
HBIX YpaBHEHUM

33

Maremarnueckoe
MOJIEJTUPOBAaHUE
peayIbHbIX
IIPOLIECCOB C
MIOMOIIBIO
nuddepeHnmab
HbIX YpaBHEHUH

34

Kontponbnas
pabora:
"ITepBooOpasnas
u uHTerpan”

35

Tpuronomerpuue
ckue  (yHKIUH,
UX CBOMCTBA H
rpaduxu

36

Tpuronomerpuue
ckue  (yHKIUH,
UX CBOMCTBA H

rpaduxu

37

38

39

Tpuronomerpuue
ckue  (yHKUUH,
UX CBOMCTBA H
rpaduxu

Tpuronomerpuue
ckue  (yHKIMH,
UX CBOMCTBA H
rpaduxu

Tpuronomerpuue
ckue  (yHKIMH,
UX CBOWCTBA H
rpaduku

40

Otbop  KopHeii
TPUTOHOMETPHYE
CKMX YpaBHEHUU




c IIOMOIIIBIO
TpI/II‘OHOMeTpI/I‘-Ie
CKOM
OKPYXHOCTH

41

Otbop  KopHEl
TPUTOHOMETPHYE
CKMX YpaBHEHUU
c IIOMOUIBIO
TPUTOHOMETPHUYE
CKOM
OKPYKHOCTH

42

43

44

45

46

Otbop  KopHeill
TPUTOHOMETpUYE
CKMX YpaBHEHUU
c MIOMOILBIO
TPUTOHOMETpUYE
CKOH
OKPYKHOCTHU

Ot6op  kopHeit
TPUTOHOMETPHUYE
CKMX YypaBHEHUU
c ITOMOILBIO
TPUTOHOMETPHUYE
CKOH
OKPY’KHOCTH

Pemenue
TPUTOHOMETPUYE
CKUX HEPAaBEHCTB

Pemenune
TPUTOHOMETpUYE
CKUX HEPABEHCTB
Pemenne
TPUTOHOMETpUYE
CKUX HEPABEHCTB

47

Pemenne
TPUTOHOMETPUYE
CKUX HEPaBEHCTB

48

KonTponbsHas
pabora:
"I'padukn
TPUTOHOMETpHYE
CKHX  (YHKIIHH.




Tpuronomerpuue
CKHe
HepaBeHcTBa"

49

OcHOBHBIE
MCTOAbI peH_IeHI/IH
IIOKA3aTCJIBHBIX
HEPaBEHCTB

50

51

52

53

54

OCHOBHBIE
METO/Ibl pelICHUs
IoKa3aTeJIbHBIX
HEPaBEHCTB

OCHOBHBIE
METO/bl peIICHUS
MoKa3aTeJIbHBIX
HEPaBEHCTB

OCHOBHBIE
METO/bl pEeIICHUS
MOKa3aTeJIbHbBIX
HEPaBEHCTB

OCHOBHBIE
METOJIbl PEIICHUS
norapudmuuecku
X HEpaBEHCTB

OCHOBHBIE
METOJIbl PEIICHUS
norapudmuuecku
X HEpaBEHCTB

55

OcHOBHBIE
METOJIbI PEIICHHUS
norapumuuecku
X HEpaBEHCTB

56

OcHOBHBIE
METOAbI pemeHI/m
norapumuuecku
X HEpaBEHCTB

57

OcHOBHBIE
METOAbI pemeHI/m
UPPAIIOHATBLHBIX
HEPABEHCTB

58

OcCHOBHEBIE
METO/bl peIIeHUs




59

60

61

62

63

UPPALMOHAIBHBIX
HEPaBEHCTB

OCHOBHBIE
METO/Ibl pEelICHUs
MPPALIMOHATIBHBIX
HEPaBEHCTB

OCHOBHBIE
METO/bl peIICHUs
MPPALMOHATIBHBIX
HEPaBEHCTB

I'padpuueckue
METOJIbI PEIICHUS
UppaIMOHAIBLHBIX
ypaBHEHU I

I'padpuueckue
METO/Ibl PEIICHUS
UpPpaALMOHATIbHBIX
YpaBHEHUU

I'paduueckue
METO/Ibl PELICHHUS
IIOKa3aTeNbHbIX
yYpaBHEHUHU

64

I'paduueckue
METO/Ibl PELICHHUS
IIOKa3aTeNbHbIX
HEPABEHCTB

65

I'paduueckue
METO/Ibl PEIICHUS
JorapupMHUECKU
X YpaBHEHUI

66

['papuueckue
METO/Ibl pELICHUS
JorapuMUIeCcKu
X HEPAaBEHCTB

67

['papuueckue
METO/Ibl PELICHUS
JorapuMUIeCcKu
X HEpaBEHCTB

68

I'paduueckue
METOJIbI PEUICHUS
NIOKa3aTeNbHBIX U




69

JorapupMHUECKU
X YpaBHEHHI

I'padpuaeckue
METOJIbI PEIICHHUS
MOKA3aTebHBIX U
norapudmmuuecku
X YpaBHEHHI

70

I'padpuaeckue
METOJIbI PEIICHHUS
MOKA3aTebHBIX H
norapuMuuecKu
X HEPaBEHCTB

71

I'padpuueckue
METOJIbI PEIICHHUS
MOKA3aTeIbHBIX U
norapuMuuecKku
X HEPaBEHCTB

72

KonTponbhas
pabora:
"UppanmoHaibH
bI€,
MOKa3aTeNbHbIE U
norapudmuyecku
€ HepaBeHCcTBa"

73

74

KomrmuiekcHeie
YHCla.
Anrebpanueckas
U
TPUTOHOMETpUYE
cKas bopmbI
3arucu
KOMILJIEKCHOTO
yucna

KommuiekcHbie
qrcha.
Anrebpanueckas
u
TPUTOHOMETPHYE
cKast dbopmbl
3anucu
KOMILJIEKCHOT'O
qucla




75

Apudmernuecku
e omepauuu ¢
KOMILJICKCHBIMHU
YHCITaMHU

76

Apudmernuecku
e omepauuu ¢
KOMILJICKCHBIMHU
YHCITaMHU

7

N3obpakenue
KOMITJICKCHBIX
qHCe Ha
KOOPJAMHATHOU
IUIOCKOCTH

78

N3o6paxkenue
KOMIIJIEKCHBIX
4yucell Ha
KOOPJAMHATHOU
IUIOCKOCTH

79

dopmyna
Myaspa. Kopau
N-0oM CTEeNEeHUu H3
KOMIIJIEKCHOTO
yucia

80

dopmyna
Myaspa. Kopau
N-0M CTEeNEeHUu H3
KOMIIJIEKCHOT'O
yucia

81

IIpumeneHne
KOMITJIEKCHBIX
qHCen st
petieHus
busznyeckux  “
reOMETPUYECKUX
3a1a4

82

KoHnTtponbHas
pabora:
"KommiekcHbie
yucna"

83

Harypanbuble wu
1eJIbIe Yncia




84

85

86

87

88

89

90

Harypanbnusle u
LEJIbIE YUCIIa

[Ipumenenue
MIPU3HAKOB
JEJIIMMOCTH
OCJIBbIX YUCEI

[Ipumenenue
MIPU3HAKOB
JEJIIMMOCTH
OCJIBbIX YUCEI

[Ipumenenue
MIPU3HAKOB
JEIUMOCTH

T CJIBIX YUCCII.
HOJ u HOK

[Ipumenenue
MIPU3HAKOB
JETUMOCTH

T CJIBIX YUCCII.
HOJI u HOK

IIpumeHeHne
IIPU3HAKOB
JEIUMOCTH
LEJIbIX qHCcen:
OCTaTKH 1o
MOJYJIIO
IIpumeHeHune
IIPU3HAKOB
JEIAMOCTH
LEJIBbIX qHCe:
OCTaTKH o
MOJYJIIO

91

IIpumeHeHue
IIPU3HAKOB
JETUMOCTH
LEJIBbIX YHCEIL:
AITOPUTM
Esxnuna s
peleHus 3a1ad B
LEJIBIX YUCIIaxX




92

KonTtponbnas
pabora: "Teopus
HenbIx yucen"

93

Cucrema 51
COBOKYITHOCTh
YpaBHEHUU.
PaBHOCHIBHEBIE
CHCTEMBI u
CHCTEMBI-
CIIEACTBUS

94

95

96

97

Cucrema u
COBOKYITHOCTh
YpaBHEHUH.
PaBHOCHIBHBIE
CHCTEMBI n
CHCTEMBI-
CIJIeACTBUS

OCHOBHBIE
METO/Ibl peUICHUs
CHCTEM u
COBOKYITHOCTEHN
palMOHATBHBIX
ypaBHEHUU

OcHOBHbIE
METO/Ibl PELICHUS
CHCTEM u
COBOKYITHOCTEH
HppalOHAJIbHBIX
ypaBHEHUU

OcHOBHbIE
METO/Ibl PELICHUS
CHUCTEM n
COBOKYITHOCTEH
IIOKa3aTCJIbHBIX
ypaBHEHUU

98

OcHOBHbIE
METOJTbI PEIICHHUS
CHUCTEM u
COBOKYITHOCTEH
MOKa3aTeIbHbBIX
ypaBHEHUU




OCHOBHEBIE
MCTOAbI peH_IeHI/IH

99 CUCTEM ) u
COBOKYITHOCTEH
norapudmuyuecku
X YpaBHEHUI
OcHoBHbIE
METO/Ibl PEIICHUS

100 cHereM ) u
COBOKYITHOCTEH
norapumuuecku
X YpaBHEHUI
[Ipumenenue
CUCTEM K
PEIICHHUIO
MaTeMaTHYeCKHUX
3a/1a4 U 337134 U3

101  pa3nmuyHBIX
oOnactell HAyKU U
pETbHON KU3HU,
MHTEpIIpeTalus
MOJIyYEHHBIX
pE3yJIbTaTOB
[IpumeHenne
CUCTEM K
PpELIeHUIO
MaTeMaTHYECKUX
3a/1a4 M 3a1a4 U3

102 = paznuyHbIX
o0nacreil HayKu U
pEaTbHON KU3HU,
UHTEpIIpeTalus
MOJTy4YE€HHBIX
pe3yNbTaToB
IIpumeHeHue
HEPABEHCTB K
PELICHUIO

103 | MATEMATHYECKHX

3aja4 U 3a/4a4 U3
PA3INIHBIX

o0nacreit HayKu U
pEaTbHON KU3HU,




UHTEPIIpETALNS
IIOJIY4EHHBIX
pe3yabTaToB

104

Konrtponbnas
pabora:
"Cucrtemsl
palnroHaIbHBIX,
UPpaALMOHATIBHBIX
MOKAa3aTeNbHbIX U
Jorapu(MUIECKH
X ypaBHEHHI1"

105

PanuyonanbHnie
YpaBHEHUSA C
rnapaMeTpamu

106

PanuonanbHnie
HEpPaBEHCTBA c
rapaMeTpamMmu

107

108

109

PanmnonanbpHbIE
CHUCTEMEI c
napaMeTpamMmu

HppaunroHanbHbI
e yYpaBHEHUS,
HEpPaBEHCTBA  C
rapameTpamu
HppaunroHanbHbI

€ CHCTEMBI C
napameTpamu

110

ITokxa3aTensHEIC
ypaBHEHUS,
HEpaBEHCTBA  C
napameTpamu

111

IToka3arenpHbie
CHUCTCMBI C
napameTpamu

112

Jlorapudpmuueck
H€  ypaBHEHU,
HEpPaBeHCTBA  C
napaMeTpamu

113

Jlorapugmmueck
e CHCTEMBl C
napaMeTpamu




Tpuronomerpuue

114  ckue ypaBHEHUS C
napameTpamu
Tpuronomerpuue

115 CKHE
HEpaBEHCTBA  C
napameTpamu
Tpuronomerpuye

116  ckue cucremsl ¢
napameTpamu
[TocTtpoenue u
UCCJIEI0BAHNE
MaTEeMaTUYECKHUX
Mozeen

117  peanbHBIX
CUTYyalHi c
MTOMOIIIBIO
YpaBHEHUU c
napameTpamu
IToctpoenne  u
HCCIIETOBAHUE
MaTeMaTHYECKHUX
MoJenen

118 peanbﬂblf
CUTyaI i c
MTOMOILIBIO
CUCTEM
YpaBHEHUH c
napameTpamMu
Iloctpoenne  u
HCCJIEI0BAHNE
MaTeMaTUYECKHUX
MoJieen

119 peanLHLIz;
cUTyarui c
MOMOILIbIO
cUCTEM
YpaBHEHUNU c
napameTpamu
KonTponbsHas

120  paGora: "3amaum

¢ mapameTpamu”




IToBTOpEHwue,
0000111eHNE,

121  cucremaTtusaius
3HAHWIL:
"VpaBHenus"

IToBTOpEHME,
000011eHNE,

122  cucremaru3anus
3HAHWIL:
"VpaBHenus"

[ToBTOpEnwue,
00001IeHNE,
CUCTeMaTH3aIHs
123 3Hanwmii:
"VYpaBHeHus.
Cucremsl
ypaBHeHUH"

[ToBTOpEHHE,
0000111eHHE,

124  cucreMaTu3aIMs
3HAHUM:
"HepaBenctpa"

IToBTOpEHUE,
0000111eHHE,

125  cucreMaTtuzaius
3HAHUM:
"HepaBenctpa"

IToBTOpEHME,
000011IeHHE,

126  cucreMaTu3aIus
3HAHUM:
"Hepasencrna"

IToBTOpeHue,
000011IeHHE,
cucTeMaTH3anus
127 .
3HaHUIL:
"I[Ipon3BogHas u

e€ npumeHeHue"

IToBTOpEHwue,
000011IeHNE,
128

CUCTCMaTHU3al A
3HAHWUU:




129

"l[Ipou3BogHas u
e€ npumeHeHue"

[ToBTOpEHME,
0000111eHNE,
cUcTeMaTu3aIus
3HaHMI:
"l[IpousBogHas u
€€ npumeHeHue"

130

IToBTOpEHME,
0000111eHNE,
cHUCTEeMaTH3aIus
3HaHMI:
"UnaTerpan u ero
npuMeHeHue"

131

IToBTOpEHME,
00001IeHNE,
CHCTEMAaTHU3allH
3HAHWI:
"OyHkuun"

132

IToBTOpEHME,
o0oO1Ienue,
CHCTEMAaTH3aIHsI
3HAHUM:
"OyHkunn"

133

IToBTOpEHME,
o0oO1Ienue,
CHCTEMAaTH3aIHsI
3HAHUM:
"OyHkuun"

134

Hrorosas
KOHTPOJIbHAS
pabota

135

136

Hrorosas
KOHTPOJIbHAS
pabota
IToBTOpEHME,
000011IeHHE,
CHCTEMAaTH3aIHsI
3HAHWI

OBILIEE
KOJIMYECTBO

136

10




YACOB
[TPOTPAMME

1o




YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O

MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

1. Marematuka. Anrebpa 1 Hadaima MatemMaTu4eckoro aHanmmsa: 10-i kmacce: yriayOneHHbII
ypoBeHb: yueOHuk / Mepsnsak A.I'., Homuposckuit [I.A., IlonskoB B.M. / Mocksa:
IIpocsewienue.

2. Marematuka. Anrebpa U Havajga MaTeMaTH4ecKoro ananusa: 11-if kmacc: yrimyOneHHbIH
ypoBeHb: yueOHuk / Mep3nsak A.I'., Homuposckuii J[.A., ITomsikoB B.M. / Mocksa:
[Ipoceemnienue.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. Marematuka. Anrebpa ¥ Hadaia MaTeMaTH4eckoro ananmmsa: 10-i kmacce: yriayOneHHBII
YPOBEHB: CAMOCTOSATEIbHBIC H KOHTPOJIbHBIE PaboTHI: yueOHOe Tocodue / Mepansik AT,
[Tomonckuii B.b., Pabunosua E.M. / Mocksa: [IpocBeriecnue.

2. Marematuka. Anrebpa 1 Hauana MareMaTH4eckoro aHanusa: 11-it kiace: yrioyOneHHbII
YPOBEHB: CAMOCTOSTEIbHBIE U KOHTPOJIbHBIE PadOoThI: yueOHOe ocodue / Mepansik AT,
[Tononckuii B.b., Pabunosuu E.M. / Mockga: [IpocBenieHue.

3. Marematuka. Anrebpa 1 Hayana MaTeMaTHuecKoro aHanusa: 10-i kimacc: yriyoaeHHbIN
YpOBEHBb: METOIMYCCKUE peKoMeHaanuu: yaeoHoe nocooue / E.B. bynko, A.I'. Mep3iisk,
B.B. ITomonckuii, M.C. Sxup / Mocksa: [IpocBernicnue.

4. Maremaruka. AnreOpa U Hadajaa MareMaTH4YecKoro aHanmm3a: 11-i kiracc: yriayOJIeHHBIH
YpOBEHb: METOIMYCCKUE peKoMeHaanuu: yaeoHoe mocooue / E.B. bynko, A.I'. Mep3iisk,
B.B. Ilononckwuit, M.C. Axup / Mocksa: I[Ipocenienue.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET



