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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (OopMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHSI SKOHOMHKHU U OOILIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSAMHU areOpbl M MaTeMaTHUYeCKOro aHaliu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPIpPETAllUd  TIOJYYCHHBIX  pENICHUH, 3HAKOMATCA C  MpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOPBIM peanu3yeTcsi Kak uYepe3 Y4eOHBIM wmarepualn, CrnocoOCTBYIOUIUN
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESTEIbHOCTH, TpeOyIolel MpOJOJKUTENbHOM  KOHIEHTpAlUd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus anreOpe M HayalaM MAaTeMaTHYEeCKOTO
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIIMK U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hagana
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTENEHHO HACHIIAACh HOBBIMH TEMaMU W paszjaenamu. JaHHBIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (popmMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKON 3aJauu, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111ero o0pa3zoBanusi. Ha ypoBHe cpeaHero oo1iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHHs, paboTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleunpUyYecKue 3aJayd M OIepaluu: JeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHUIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJIEH pEeaNbHOTO MHUpA, HIMPOKO HCIONB3YIOTCS 000OIIeHHEe U
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3TUYHBIMH  METOJaMH  PEIICHHUS
palMoHaNbHBIX, HpPpaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUN C TIOMOIIBIO MPOU3BOJHOM, MPH PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKe BBIPAXKECHUU,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToauYecKass JUHUA «DyHKIMM W TpaduKU» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (POpMyJaMy 3aBUCUMOCTH MEXAY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4HOil dopme: aHATUTHYECKOH, rpaduueckoil u crmoBecHo. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxartenbHasg nuHUs «Hadana mMaTeMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTUYECKUX, TaK W NPUKIAIHBIX 3a/1ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEHMsl TpolueccoB. JlaHHas cojlep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCS pe3yJbTaTaX, IMOJIYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONIMI BCE pa3/eibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEMaTHYECKON JIOTMKH CIIOCOOCTBYET pa3BUTHUIO JIOTUYECKOTO MBILUICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHHUS MOJEIEH peaJbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KX/IbIM U3 pa3/iesoB MPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M  KOHKPETHU3UPOBATh  MPOOJiEMYy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanm3a» oTBoAuTCs 272 vaca: B 10 kmacce — 134 gaca (4 gaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKJIIAIHBIX 337124 U3 PA3JIUYHbIX OTpaciel 3HAHUN U PeaTbHOM KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIYHCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernyeckuii KOpeHb HaTypaJbHOM CTEIICHH M €r0 CBOMCTBA.

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

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHUCJIOBOTO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PELICHUSI HENBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

JorapupMUUECKUX YpaBHECHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUH CMBICI H
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyaldd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

@yHkus, crnocodbl 3amgaHus (QyHKIuU. B3auMHO o0O0paTHblE (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTH (PYHKUMU. MaKCUMyMbl U MHUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHast pyHKIMS ¢ HATypajdbHBIM U II€JIBIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKpPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATENbLHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH IeOMETPUUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuii. CBolicTBa (QYHKIMI HENPEpHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuit CMBICI MPOU3BOIHON. YpaBHEHHE KacaTeNbHOU K rpa@uKy QyHKINH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

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

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHbie u nensle yucna. [I[pumMeHeHne NpU3HAKOB JENMMOCTH LEIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

Kommnekcuble uucna. Anredpandeckas U TPUTOHOMETpUYEcKas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PeIIeHHs] PU3NYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHbIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 PazIUYHbIX O0JacTell HayKd W peaabHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCcKOro aHajansa

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aj]adax, JUIsl OIpPEIENICHHsT CKOPOCTH M YCKOpPEHHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpana mno ¢popmyne Heiorona-JleiOuua.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMErocs Kak akKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaX)TAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHUSCKUX MPOOJIeM, OPUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEJICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIUpPOBATH U  MPEOOpPa3OBLIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IMTPOTUBOPEYUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIHNIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareabcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITENIBHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIUU, JAaHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYPUPOBAaTh MH(POPMALIUIO, MPEJICTABIATh €€ B PA3NIMYHBIX (POpMax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYITHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUAMHU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BbICKA3blBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECIOBAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOUPATh CIIOCOO PEHICHUS C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapuBaThCsA, OOCYXKIaTh MPOIECC U pe3ysbTaT padOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kjacce oOyyaromuics TOJYYHUT CIETYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHAIBHOE YHCIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TIPaBUJIa OKPYTJICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETUUECKUN KOPEHb HATYpPaJIbHOU
CTCIICHU;

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
YHCIIOBOIO apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

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

NPUMEHATh Pa3jJU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTess 2 X 2 Juisl BBIYMCIEHUS €ro 3HAYCHUS,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3YIIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMU: HPpPALMOHANbHbBIE, MOKAa3aTEJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIINIOJIHATH 3JIEMEHTapHbIE Mpeo0pa3oBaHus rpa)uKoB PyHKIUH;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEepPUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIHUH, MAKCUMYMBbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-oi cTerneHW Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSIMU: IOKa3aTelbHAas MU Jorapupmuyueckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  UCCIEAOBAHMS IMPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi reoMeTpruuecKasi Mporpeccus, TMHEHHbIA 1
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMHU: MOCIEIOBATEIBHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINH, aCUMIOTOTHI rpaduka QyHKINHY;

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

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

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOIHO  OMNEpHpPOBaTh  TMOHSATHUSMHU: MHOXECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

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

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOy4aromuics TOJYYUT CIIETYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia v BBIYMCICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

cBOOOZHO OMEpUpPOBaTh MOHATHEM OCTaTKa IO MOJIYJI0, 3alUChIBAaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

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

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0OKAa3aTeJIbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJ]a4H,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UITUU JIBYX (hYHKIIHIA,

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIbHO-DKOHOMUYECKHMX, 3aJadax, I
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢du3ngeckoro Xapakrepa, CpeacTBaMu MaTeMaTU4YeCKOTO aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/m MPOrpaMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
1 bubnmoreka [IOK

L HoTopenne kypea anrebput 7 - 9 > https://m.edsc]i).ruﬂf414736
MHOXeCTBO JICHCTBUTEBHBIX YHCEIL.

5 MHorowieHsl. PaninoHa bHbIC YpaBHEHHS U 21 5 Bubnuoreka LIOK
HepaBeHCTBa. CUCTEMBI IMHEHHBIX https://m.edsoo.ru/7f414736
ypaBHEHUH

3 Oynknuu U rpaduku. CrenenHas GyHKIUS C 12 1 Bbubmmoreka LIOK
LIEJIBIM TTOKa3aTeaeM https://m.edsoo.ru/7f414736

4 Apudmernueckuit KOpeHb N-0if CTETICHHU. 15 1 Bubmmoreka LIOK
WppaimoHaibHble ypaBHEHUSI https://m.edsoo0.ru/7f414736

5 [TokazarenpHas Gpynkuus. [lokazarenbHbie 10 1 Bu6nmorexa [{OK
ypaBHEHHUSI https://m.edsoo.ru/7f414736

6 Jlorapudmuueckast GyHKIIHSL. 18 1 Bbubmmoreka [LIOK
Jlorapumuueckre ypaBHEHHsI https://m.edsoo.ru/7f414736

7 TpuroHomeTpuYecKue BBIPAXKCHUS U 19 1 Bu6mmorexa [LIOK
YpaBHEHHS https://m.edsoo.ru/7f414736

8 [TocnenoBaTeIbHOCTH U TPOTPECCHU 9 1 bubmmorexa LJOK

https://m.edsoo.ru/7f414736

9 HenpepwiBabie dynkiuu. [IponsBoanas 16 1 Eggg?lﬁeéjigoorﬁﬂ £414736

10 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 9 1 Bu6mmorexa [[OK
3HaHUH https://m.edsoo.ru/7f414736

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 134 11 0




I'paduk KOHTPOJIBLHBIX PadoT

Ne Tema KoJu-Bo [aTa npoBeaeHusn
4acoB 10-11p 10-2r1p
1. Jluaznocmuueckasn (6x00HaAs) KOHMPOIbHAA 1 08.09.2023 11.09.2023
padoma.

2. Konmponsnaa paboma: "Payuonanshoie 1 14.10.2023 16.06.2023
ypasnenus u nepasencmea. Cucmemol TUHEHUHBIX
ypasnenuii"’

3. KOH311p0ﬂbna}l paﬁorf'za: "Cmenennan pynkyusa. Eé 1 11.11.2023 16.11.2023
ceolicmea u zpagux

4, Koumponsnas paboma: "Ceoiicmea u cpagux 1
KopHs n-oui cmenenu. UppayuonanvHole 08.12.2023 12.12.2023
ypasnenusn'

5. Ilpomesrcymounaa ammecmavus 3a 1 nonyzooue 1 20.12.2023 18.12.2023

0. Koumponsnan paboma: ""Ceoiicmea u zpagpux 1
KopHa n-oui cmenenu. Uppayuonanvhole 27.12.2023 11.01.2024
ypasnenusn'

7. Konumponvnan paboma: "JIozapugpmuueckan 1 07.02.2024 12.02.2024
dyukyusn. Jlozapugpmuueckue ypasnenun'

8. Konumponvnan paboma: "Tpuzonomempuueckue i} 1 16.03.2024 25.03.2024
8bIPANCEHUA U MPUZOHOMEMPUUECKUE YPAGHEHUS

0. Konmpononaa pavoma: "Ilocnedoeamenvnocmu u 1 10.04.2024 08.04.2024
npozpeccuu'"

10. o " 1 06.05.2024
Konmpononas pavoma: "Ilpouseoonasn 10.05.2024

11. Hmozoean konmponvnas paboma 2 22.05.2024 20.05.2024

23.05.2024







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
1 JlaTa Jlomamnee
Tema ypoka KoHnTpoJbHbie
rpymnmna Bceero U3YYCHUA 3a/laHue
padoThI
1 MMOBTOpPEHUE Kypca anreops 7 - 9. 1 01.09.2023 FIPHMEPEL B
TeTpaau
2 [ToBTOpenue kypca anredpst 7 - 9 1 02.09.2023 HPHMEPHL B
TeTpaau
3 [ToBTOpenue kypca anredpst 7 - 9 1 06.09.2023 HPHMEPHL B
TeTpaau
4 [ToBTOpenue Kypca anredpsr 7 - 9 1 07.09.2023 FIPHMEPEL B
TeTpaan
5 Jluacnocmuueckan (6xo0Has) KOHMPOIbHAA 1 1 08.09.2023 S
paboma
MHo3ecTBO, oTniepauy HaJl MHOKECTBAMHU U ml2
6 1 09.09.2023
HUX CBOICTBa Ne200,205,208
7 Huarpammsl Diinepa-Benna 1 13.09.2023 Ne 215,218
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1 14.09.2023 -
ammapara JJs pelieHus 3a1a4
Panmonansubie yncna. OOBIKHOBEHHBIEC U
9 JECSATUYHBIC IPOOH, TIPOLICHTHI, 0ECKOHEUHBIE 1 15.09.2023 WH]I 3aJIaHus
MepHOANYECKHEe IpooH
10 [Ipumenenue apobeii u NPOLEHTOB IS 1 16.09.2023 S —
pelIeHUs TPUKITATHBIX 337144
11 HeiicTBuTenbHble yncina. PanimoHansHbie U 1 20.09.2023
UppaIMOHATLHBIC YK CIIa




12

Mopnynp AEMCTBUTEIBHOTO YHUCIIA U €r0
CBOICTBA

21.09.2023

13

14

15

[TpuGnuxEHHbIE BEIYUCIICHUS, TPABUIIA
OKPYIJVICHUS, IIPUKUKA U OLICHKA PE3YJIbTaTa
BBIYMCIICHUI

OcCHOBHBIE METOZBI PEILEHUS LENbIX U
IpoOHO-PALlMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

OcHOBHBIE METOBI PEILEHUS LENbIX U
IpoOHO-PALMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

22.09.2023

23.09.2023

27.09.2023

16

OCHOBHBIE METO/IbI PEIICHUS LETBIX U
JIpOOHO-pallMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

28.09.2023

17

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOrO4YJIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

29.09.2023

18

19

MHorousneHsl ¢ HenbMi Kod(hGuiineHTamu.
Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUN

30.09.2023

04.10.2023

20

21

22

Pemenne cucreM TMHEHHBIX YpaBHEHUN

Martpuua cucTeMsbl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTPUIBI 2X2, €T0
TrE€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAYCHUS

Onpenenurens MaTPUIBI 2X2, €r0
F€OMETPUUYECKHUI CMBICT U CBOICTBA;
BBIUHUCIIEHUE €T0 3HAUECHUS

05.10.2023

06.10.2023

07.10.2023




23

[IpumMenenue onpeaenuTens A perieHus
CHUCTEMbI JINHEHHBIX YpaBHEHU

11.10.2023

24

25

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMbI JINHEHHBIX YpaBHEHUI

12.10.2023

13.10.2023

26

Konumponvnaa paboma: "Payuonansnoie
ypasuenus u Hepagencmea. Cucmemol
JIUHENHbIX ypagHenuit"’

14.10.2023

27

OyHK1MSL, CIOCOOBI 3aJaHUST PYHKIIUH.
B3anmuo obparubie ¢pynkmmun. Kommosurmst

byHKIUH

18.10.2023

28

29

I'paduk pynkumuu. dnemMeHTapHbIC
npeoOpa3oBanus rpadukoB GpyHKINN
OO6nacTh ornpeieNeHUus] © MHOYKECTBO
3HadeHui pyHkuuu. Hynu QyHkmm.
ITpomexyTKH 3HaK MOCTOSIHCTBA

19.10.2023

20.10.2023

30

YETHble U HEYETHBIE PYHKIIMHU.
[lepuoanueckue pynkuuu. [lpomexyrku
MOHOTOHHOCTH (DyHKITHH

21.10.2023

31

MakcumMyMbl ¥ MUHUMYMBI () YHKITHH.
HauOossiiee 1 HanMeHbIlIee 3HAUEHNE
(GYHKIIMM Ha IPOMEXKYTKE

25.10.2023

32

33

Jluneiinas, kBaJpaTu4Has u JIpoOHO-
TuHeHas pyHKIUN

DneMeHTapHOE HccieI0BaHue U IIOCTPOEHUE
rpaduKoB 3TUX HYHKLIUIH

26.10.2023

27.10.2023

34

DneMeHTapHOe UCCIIeIOBaHUE U TIOCTPOCHUE

28.10.2023




rpaduKoB 3TUX HYHKLIUI

CreneHsb C LIEJIBIM IT0Ka3aTeiaeM. buaom

35 08.11.2023
Herorona

36 Crenens C LenbIM NIOKa3zareneM. bunom 09.11.2023
HeroTona

37 Crenennast GyHKIUS C ?aTypvaJIBHBIM u 10.11.2023
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

o I7

38 KOHmPOJlet.l.}l pavﬁoma. Cmenennasn 11.11.2023
dyukuusa. Eé ceoiicmea u cpaghux’”’

39 Apudmernueckuii j(OpeHb HaTypaJIbHOMN 15.11.2023
CTETeHU U €ro CBOWCTBA

40 Apudmernaeckuit f(OpeHI) HaTYypaJIbHON 16.11.2023
CTETICHH U €T0 CBOICTBa

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUIH, 17.11.2023
COZIepIKAINX CTETIEHH U KOPHU

42 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, 18.11.2023
COJIep KALINX CTENIEHH U KOPHU

43 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIA, 99 11.2023
COZIepIKAINX CTETIEHH U KOPHU
WppaunonansHble ypaBHeHUs. OCHOBHBIE

44 METO/]Ibl PELIECHUS UPPALMOHAIBHBIX 23.11.2023
YpaBHEHUI
WppaunonansHblie ypaBHeHUsI. OCHOBHBIE

45 METO/Ibl PELIECHUS NPPALMOHAIBHBIX 24.11.2023
ypaBHEHUH
Wppanmonansubie ypaBHeHUs1. OCHOBHBIE

46 METO/bl PEIICHUS UPPALMOHATBHBIX 25.11.2023

YpaBHEHUH




PaBHOCWIIBHBIE IIEPEXO/BI B PELICHUN

47 _ 29.11.2023
UppalMOHATIBHBIX YpaBHEHUI

48 PaBHOCHIIBHBIE TEPEXO/IBI B IjeH_IeHI/II/I 30.11.2023
UppaMOHABHBIX YPaBHEHHHA

49 PaBHOCHIIBHBIE TIEpEXObI B ]\;’)CH_ICHI/II/I 01.12.2023
UppalMOHATIBHBIX YpaBHEHUI

50 PaBHOCHIIBHBIE TTEPEXO/IBI B ]E)emerm 02.12.2023
UPpalMOHATILHBIX YPaBHEHUI
CBoiicTBa U rpaduK KOpHS N-0i CTETIEHU KaK

51 (GYHKIIUU 00paTHOM CTENEHU C HATYypATbHBIM 06.12.2023
[I0Ka3areieM
CaoiicTBa 1 rpaduK KOpHS N-Oi CTETIEHU KaK

52 GyHKIIUM 00paTHOM CTENeHU C HaTypalbHbIM 07.12.2023
MOoKa3areieM
Konmponvnas paboma: "Ceoiicmea u

53 2paguk Kopusa n-oii cmenenu. 08.12.2023
Hppayuonanvuvie ypasnenusn'

54 CTefleHr, C palMoOHAILHBIM ITOKa3aTelIeM 1 € 09.12.2023
CBOMCTBa

55 CTG}:IGHI: C palMOHAFHBIM TTOKa3aTeNeM H € 13.12.2023
CBOHCTBa

56 CTG?CHB C pallMOHAJILHBIM ITOKa3aTesIeM 1 e 14.12.2023
CBOHCTBa

57 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U 15.12.2023
rpaduk
Hcnonb3oBanue rpaduka GyHKIMH 115

58 . 16.12.2023
peleHus ypaBHEHHIA

59 Ilpomesicymouna konmponwvnan paboma 3a 20.12.2023




1 nonyzooue

IlokazaTennHBIC YpaBHCHMUA. OCHOBHBIC

60 . 1 21.12.2023
METOBI pPeIICHUS TIOKA3aTEIbHBIX YPAaBHEHUI

61 [TokazarenbHbie ypaBHeHUSI. OCHOBHBIE ) 1 99 12,2023
METO/IbI PEIICHHUS TOKA3aTeIbHBIX YPaBHEHHIA

62 IlokazarenbHble ypaBHEHUS. OCHOBHBIE ) 1 93122023
METOBI PEIICHUS OKA3aTEIbHBIX YPaBHEHHI

63 Koumponvnasa padoma: ""Ilokazamenvrasn 1 27122023
dyukuua. Iloxkazamenvuvie ypagnenus'

64 Jlorapudm uucna. CpoiicTBa norapugpma 1 28.12.2023

65 Jlorapudm gucna. CpoiicTsa iorapupma 1 10.01.2024

66 Jlorapudm uucna. CpoiicTBa orapudpma 1 11.01.2024

67 JlecsiTuuHBIE U HATYpaJIbHbIE JIOTapUPMBbI 1 12.01.2024

68 JlecATUUHBIE U HaTypaJibHbIE JTOTapH(pMbI 1 13.01.2024

69 [TpeoOpazoBanme BhIpaXXKEHUN, CONEPKAIIIX 1 17.01.2024
Jorapu@msl

70 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1 18.01.2024
Jorapu@msl

7 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1 10.01.2024
sorapupmbl

7 Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA U 1 20.01.2024
rpaduk

73 Jlorapudpmuueckas pyHkKuus, €€ CBOUCTBA U 1 24.01.2024
rpaduk
Hcnonk3oBanue rpaduka QyHKIIUU IS

74 . 1 25.01.2024
peleHus ypaBHEeHUH

75 Hcnons3oBanne rpaduka GyHKITUN 115 1 26.01.2024




pelIeHusl ypaBHEHU I

76

77

78

Jlorapudmuueckue ypaBueHus. OCHOBHbIE
METOBI peIIeHUs JIorapu(PMUIECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE
METObI peIIeHUs JIorapuGPMUIECKUX
ypaBHEHUH

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
METO/bI pelIeHuUs JIorapuMUIECKUX
ypaBHEHUH

27.01.2024

31.01.2024

01.02.2024

79

PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH
JorapuMUIECKUX ypaBHECHUI

02.02.2024

80

81

PaBHOCHIIbHBIE ITEPEXO/Ibl B PEILICHUH
Jorapu(PMUUECKUX ypaBHEHUI

Konmponvnaa paboma:

"Jlocapughmuuecxkan hynkuyus.
Jozapugpmuueckue ypasnenua"

03.02.2024

07.02.2024

82

CuHycC, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC
YHUCJIOBOI'O apryMEHTa

08.02.2024

83

84

CuHycC, KOCUHYC, TAHT'€HC ¥ KOTAaHT'€HC
YHCIOBOTO apryMeHTa

ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YKCJIOBOIO apryMeHTa

09.02.2024

10.02.2024

85

ApKCHHYC, apKKOCHHYC U apKTaHI'€HC
YHUCJIOBOI'O apryMEHTa

14.02.2024

86

Tpuronomerpruyeckas OKpyKHOCTBb,
orpesiefieHue TPUTOHOMETPUUECKHUX (YHKITUI
YHCIIOBOTO apryMeHTa

15.02.2024




Tpuronomerpuyeckas OKpyKHOCTb,

87 onpe/ieJICHUE TPUTOHOMETPUUYECKHUX (DYHKITHI 1 16.02.2024
YHCIIOBOTO apryMEHTa
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1 17.02.2024
89 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1 21.02.2024
90 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1 22.02.2024
01 Hpeo6pa3033aHHe TPUTOHOMETPUYCCKHX 1 28.02.2024
BBIpOKCHU I
92 HpeoGpavaaHHe TPUTOHOMETPUUYECKHIX 1 99.02.2024
BBIpOKCHU I
93 HpeoGpa30vBaHHe TPUTOHOMETPUUYECKHIX 1 01.03.2024
BBIpOKEHU I
94 Pemenne TpuroHoMeTpuUeCKUX ypaBHEHUI 1 02.03.2024
95 Pemennie TpUroHOMETpHUUECKUX ypaBHEHUIN 1 06.03.2024
96 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1 07.03.2024
97 Pemennie TpUroHOMETpHUUECKUX ypaBHEHUIN 1 13.03.2024
98 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUI 1 14.03.2024
99 Pemennie TpUroHOMETpHUUECKUX ypaBHEHUIN 1 15.03.2024
Konmponvnaa paboma:
100 "Tpuzonomempuueckue 8viparxcenus u 1 16.03.2024
mpuzoHomempuyeckue ypagHenus'"’
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS
101 MOCJIEOBATEIbHOCTEH. MeTox 1 27.03.2024
MaTeMaTHYeCKON WHIYKIIUU
MOHOTOHHBIE U OTPAaHUYEHHBIE
102 nocienoBarenbHOCTH. McTopus ananuza 1 28.03.2024

OECKOHEUYHO MAaJIbIX




103 Apubdmerndeckas mporpeccus 29.03.2024

104 I'eomerpuueckas nmporpeccus 30.03.2024

105 BbeckoneuHo yOpIBaro1asi reoMeTpudecKas 03.04.2024
rporpeccus

106 Cymma 6GCKOHejIHO yOBIBarOMICH 04.04.2024
reOMETPHUECKON IPOTPECCUU

107 JIluHeiHbIN ¥ SKCTIOHEHIIUAIBHBIN POCT. 05.04.2024
Yucno e. Dopmyra CI0KHBIX TPOIEHTOB

108 Vcnonp30BaHue POTPECCHH ISl PEUICHHUS 06.04.2024
pealIbHBIX 3a/1a4 MPUKJIAIHOTO XapaKTepa

109 Konmponvnaa paboma: 10.04.2024
"I[locnedoeamenvnocmu u npozpeccuu’’

110 HenpepriBHble GyHKIIMN U UX CBOWCTBA 11.04.2024

111 Touka pilSpI)IBa. AcHUMITOTHI TpapUKOB 12.04.2024
byHKIMIA

112 CBoiicTBa (yHKIMI HETIPEpHIBHBIX HA 13.04.2024
OTpe3Ke

113 HpHMeHcv:HHe CBOWCTB HETIPEPBIBHBIX 17.04.2024
GyHKIUH 1715 peleHus 3a1a4

114 HpI/IMerHI/Ie CBOWCTB HETIPEPBIBHBIX 18.04.2024
GyHKIUH 1715 petieHus 3a1a4

115 [lepBast u BTOpas Npou3BOIHbIE PYHKIIUU 19.04.2024

116 OnpeﬂeneHHve, F€OMETPUUYECKUN CMBICIT 20.04.2024
MIPOU3BOIHOM

117 OnpeﬂeneHHf, (bU3UYEeCKU CMBICIT 94.04.2024
MTPOU3BO/THOM

118 VYpaBHeHHE KacaTeTbHOU K TpauKy 25.04.2024




byHKIIUN

VYpaBHeHHE KacaTeIbHOU K TpaduKy

119 1 26.04.2024
byHKIIUN

120 [Ipou3BoHbIC 35IeMEHTAPHBIX (DYHKITHI 1 27.04.2024

121 [Tpon3BoHBIC NIEMEHTAPHBIX (HYHKINI 1 02.05.2024

122 [IpousBoHasE CyMMBI, npomBez[tem, 1 03.05.2024
YaCTHOTO M KOMITO3ULIUU (YHKITUI

123 [IpousBoaHast CyMMBI, npomBe):[tem[, 1 04.05.2024
YaCTHOTO ¥ KOMITO3HUIINU ()yHKITUI

124 [IpousBoHas CYyMMBI, HpOI/I3BeI[eI;II/I}I, 1 08.05.2024
YaCTHOTO ¥ KOMITO3HUIIUU ()yHKITUI

125 Konmponvnas paooma: "Ilpouseoonasn” 1 10.05.2024

126 [ToBTopenue no teme "Crenennast pyHkius" 11.05.2024

127 HOBTOp"eHI/Ie o TeMe "ApupmMerndeckuit 1 15.05.2024
KOpEHb

128 [ToBropenue no teme "[lokazarenpHas 1 16.05.2024
byakus"”

129 [ToBTOpenue no teme "Jlorapupmuueckas 1 17 05.2024
byakms"

130 [ToBropenue no teme "llocnenoBarenbHoCcTH" 18.05.2024

131 22.05.2024
Hmozosaa konmponvnas paboma

132 23.05.2024

133 AHam3 UTOrOBOM KOHTPOJIBHOW PaOOTHI. 1 94.05.2024
Pa36op ommnboxk.

134 HroroBoe 3anstue 1 25.05.2024

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 134 12




KoauuecTBO 4acoB

2 Jlara Jlomammnee
Tema ypoka KonTposbHbie
rpymnmna Bceero U3YyYeHUS 3ajJlaHue
padoThI
1 MMOBTOpPEHHE Kypca anreops 7 - 9. 1 04.09.2023 FPHMEDSL B
TeTpaau
2 [ToBTOpenue kypca anredpst 7 - 9 1 04.09.2023 HPHMEPHL B
TeTpaau
3 [ToBTOpenue kypca anredpst 7 - 9 1 05.09.2023 FIPHMEPEL B
TeTpaau
4 [ToBTOpenue kypca anredpst 7 - 9 1 07.09.2023 HPHMEPHL B
TeTpaau
5 Huaznocmuueckan (6xo00nas) KOHmpoibHaA 1 1 11.09.2023 T —
paboma
MHOk€ecTBO, Onepaluy HaJl MHOKECTBAMH U ml2
6 1 11.09.2023
HUX CBOICTBa Ne200,205,208
7 Huarpammsl Diinepa-BeHnHa 1 12.09.2023 Ne 215,218
3 [IpuMeHEeHHE TEOPETHKO-MHOKECTBEHHOTO 1 14.09.2023 N
ammapara JAJisl pelieHus 3aaa4
Panmonaneubie yncna. OOBIKHOBEHHBIEC U
9 JECSATUYHBIC IPOOH, TIPOLICHTHI, 0ECKOHEUHBIE 1 18.09.2023 WH]T 3aJIaHus
MePUONYECKHE TpodH
I .
10 pUMeHEeHHe Ipo0eil v MPOILEHTOB IS 1 18.09.2023 -
pelIeHUs IPUKIAIHBIX 3a71a4
1 JleiicTBuTenbHBIC YKcNa. PalioHanbHbIE U 1 19.09.2023
WppalMOHATbHBIC YK CIIa
12 MO{[yJ'IB JEWCTBUTEIBLHOIO YHUCIIA U €T0 1 1.09.2023
CBOICTBa




13

[TpubnuxEHHbIE BEIYUCIICHUS, TPABUIIA
OKpYTJICHUS, IPUKHJIKA U OLIEHKA pe3yIbTaTa
BBIYHCIICHUM

25.09.2023

14

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIbHBIX YPAaBHEHUHN U
HEPAaBEHCTB

25.09.2023

15

16

17

OCHOBHBIE METO/IbI PEIICHUS LEIbIX U
TpOOHO-pallMOHATBHBIX YPABHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIICHUS LETbIX U
JIpOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPaBCHCTB

MHOro4ieHsl OT OAHOW MEPEMEHHOM.
Jlenmenne MHOTOUYICHA HA MHOT'OWICH C
octaTtkoM. Teopema besy

26.09.2023

28.09.2023

02.10.2023

18

MHorouieHsl ¢ 1eabMi K03PGUITUeHTaMH.
Teopema Buera

02.10.2023

19
20

Pemenue cucrem JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

03.10.2023
05.10.2023

21

Martpuna cucTeMsbl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpULBl 2X2, €r0
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

09.10.2023

22

23

Onpenenurens MaTPUIBI 2%X2, €ro
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAUEHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

09.10.2023

10.10.2023




24

Perrenue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHU

12.10.2023

25

26

27

Pemenue npukiaaHbIxX 3aa4 ¢ IOMOIIbIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
Koumponwvnas paooma: ""Payuonanvrsie
ypasnenus u Hepagencmea. Cucmemol
JIUHENHbIX ypagHenuit"’

OyHKIMS, CIOCOOBI 3aJaHUST (PYHKIIHH.
Bzaumno obparusie pynkun. Kommnosumus
byHKIUH

16.10.2023

16.10.2023

17.10.2023

28

I'padux pyHkImU. DIeMEHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIHNA

19.10.2023

29

30

31

OO6nacTh onpeneaeHus: © MHOXKECTBO
3HaueHnit pyukiuu. Hynu Qyskmmm.
[IpomexkyTKM 3HAK MOCTOSTHCTBA

YéETHble ¥ HeYETHBIE PYHKIIHH.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DyHKIMH

MakcumMyMbl U MUHUMYMBI () YHKIIUH.
HauOonpiiee 1 HauMeHbllee 3HaYCHNE
(YHKITUN Ha IPOMEKYTKE

23.10.2023

23.10.2023

24.10.2023

32

Jluneiinas, KBaapaTuyHas U JpOOHO-
TuHeHas pyHKIUN

26.10.2023

33

34

DneMeHTapHOE UccieI0BaHuEe U IOCTPOEHUE
rpadukoB 3TuX QyHKUNN
DneMeHTapHOE HccieI0BaHue U IIOCTPOEHUE
rpaduKoB 3TUX HYHKLIUIH

07.11.2023

09.11.2023

35

CreneHsb C LIEJIBIM IT0Ka3aTeneM. buaom

13.11.2023




HrroTtona

CreneHsb C LIEJIBIM IT0Ka3aTeiaeM. buaom

36 13.11.2023
Herorona

37 CrenenHast GyHKIIHS C ?aTypvaﬂbHBIM u 14.11.2023
1enbIM nokazateneM. E€ cBoiicTBa u rpadux

7

38 KOHmPOJle(.l.}l pavﬂoma. Cmenennasn 16.11.2023
dyukuusa. Eé ceoiicmea u cpaghux’”’

39 Apudmernueckuit f(OpeHb HaTypaJlbHOU 20.11.2023
CTETICHH U €T0 CBOICTBa

40 Apudmernueckuit f(OpeHb HaTypaJlbHOU 20.11.2023
CTETeHU U €ro CBOWCTBA

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHIA, 91.11.2023
COZepIKAINX CTEIICHH U KOPHU

42 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, 93.11.2023
COZIepIKAINX CTETIEHH U KOPHU

43 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, 97 11.2023
COJIep KALINX CTENIEHH U KOPHU
Wppanmonansubie ypaBHeHUS. OCHOBHEIE

44 METO/Ibl PEeIIeHUs UPPALMOHATBHBIX 27.11.2023
YpaBHEHUU
UppatnmonansHbie ypaBHeHUs. OCHOBHbBIE

45 METO/IbI PEIICHHS UPPAITMOHATBHBIX 28.11.2023
YpaBHEHUI
UppatnmonansHbie ypaBHeHUs. OCHOBHbBIE

46 METO/Ibl PELIECHUS NPPALMOHATIBHBIX 30.11.2023
ypaBHEHUU

47 PaBHOCHIIbHBIE TTEPEXOIbI B PEIICHUH 04.12.2023

HUPPALMOHAIIBHBIX YPABHEHUN




PaBHOCWIIBHBIE IIEPEXO/BI B PELICHUN

48 _ 04.12.2023
UppalMOHATIBHBIX YpaBHEHUI

49 PaBHOCHIIBHBIE TEPEXO/IBI B IjeH_IeHI/II/I 05.12.2023
UppaMOHABHBIX YPaBHEHHHA

50 PaBHOCHIIBHBIE TIEpEXObI B ]\;’)CH_IGHI/II/I 07.12.2023
UppalMOHATIBHBIX YpaBHEHUI
CBoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU KaK

51 GyHKIIUM 00paTHOM CTENEeHU C HaTypalIbHBIM 11.12.2023
MoKa3areieM
CoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU KaK

52 (GYHKIIUU 00paTHOM CTEIEHU C HATypaTbHBIM 11.12.2023
roKaszaresem
Koumponvnas paboma: "Ceoiicmea u

53 2paghux KopHsa n-oii cmeneHu. 12.12.2023
Hppayuonanvnuie ypasnenusn'

54 CTeiIeHL C pallMOHAJILHBIM ITOKa3aTesIeM U e€ 14.12.2023
CBOHCTBa

55 CTeiTeHL C palMOHAJIFHBIM TTOKa3aTeNeM 1 € 18.12.2023
CBOMCTBa

56 Ilpomescymouna konmponvhas paboma 3a 18.12.2023
1 nonyzooue

57 CTG?CHB C pallMOHAJILHBIM ITOKa3aTesIeM 1 e 10.12.2023
CBOHCTBa

58 [TokazarenbHas pyHKIMS, €€ CBOWCTBA U 91122023
rpaduk
Hcnonb3oBanue rpaduka GyHKIMH 115

59 . 25.12.2023
peleHus ypaBHEHHIA

60 [TokazaTenbHbie ypaBHeHU. OCHOBHbBIE 25.12.2023




MCTObI pCHICHUS MOKA3aTCIbHBIX ypaBHeHI/Iﬁ

IlokazaTennHBIC YpaBHCHMUA. OCHOBHBIC

61 . 1 26.12.2023
METOBI peIICHUs TIOKA3aTEIbHBIX YPaBHEHUH

62 [TokazarenbHbie ypaBHeHUSI. OCHOBHBIE ) 1 97 12.2023
METO/IbI PEIICHNUs TOKA3aTeIbHBIX YPaBHEHUN

o I

63 Koumponvnan paboma: "Ilokazamenvnasn 1 11.01.2024
¢dyukuusa. Ilokazamenvusvie ypagnenun'

64 Jlorapudm uucna. CpoiicTBa norapupma 1 15.01.2024

65 Jlorapudm gucia. CpoiicTa iorapupma 1 15.01.2024

66 Jlorapudm uucna. CpoiicTBa orapudpma 1 16.01.2024

67 JlecsiTuuHBIC U HATYpaJIbHBIE TOTaPUPMBI 1 18.01.2024

68 JlecsiTuuHBIE U HATYpaJIbHbIE JJOTapUPMBbI 1 22.01.2024

69 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1 99 01.2024
Jorapupmbl

70 [TpeoOpazoBanme BhIpaXXKEHUN, CONEPKAIIIX 1 93.01.2024
Jorapu@msl

7 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1 25.01.2024
Jorapu@msl

79 Jlorapudmuueckas pyHkus, e€ cBOWCTBA U 1 99.01.2024
rpaduk

73 Jlorapudmuueckas GyHKIus, €€ CBONCTBA U 1 99.01.2024
rpaduk
Hcnonk3oBanue rpaduka QyHKIUU A5

74 . 1 30.01.2024
peleHus ypaBHEHHIA

75 Hcnonb3oBanue rpavq)mca GbyHKIUYU A7 1 01.02.2024
pelieHus ypaBHEHU N

76 Jlorapudmuueckue ypaBHeHus. OCHOBHBIC 1 05.02.2024




METO/IbI PEIICHUS Jorapu(PMHIECKUX
ypaBHEHUU

Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE

77 METOABI peIIeHUs JIoOrapu(PMUIECKUX 05.02.2024
YpaBHEHUU
Jlorapudmuueckue ypaBueHus. OCHOBHbIE

78 METO/IbI PEIICHUS JIOTApUPMUUECKUX 06.02.2024
YpaBHEHUU

79 PaBHOCHIIBHBIE TTIEpEXOBI B prJ_ICHI/II/I 08.02.2024
norapu()MUUECKUX ypaBHEHUI

80 PaBHOCWIIBHBIE TIEpEXOIBI B pi:meHm/I 12.02.2024
JorapuMUIECKUX ypaBHECHUI
Koumponvnan paooma:

81 "Jlozapughmuueckan pynkuyus. 12.02.2024
Jozapugpmuueckue ypasnenun"

82 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC 13.02.2024
YHICIIOBOTO apryMeHTa

83 Cunyc, KOCHHYC, TAHT€HC M KOTAHTeHC 15.02.2024
YHCIIOBOTO apryMEHTa

84 ApKCUHYC, apKKOCHHYC ¥ apKTaHTCHC 10.02.2024
YHCIIOBOTO apryMEHTa

85 ApKCcUHYC, apKKOCUHYC U apKTaHTEHC 19.02.2024
YHICIIOBOTO apryMeHTa
TpuroHomeTprudeckas OKpyKHOCTb,

86 orpeielieHue TPUTOHOMETPUICCKHIX ()yHKITHI 20.02.2024
YHICIIOBOTO apryMeHTa

87 TpuroHomeTprudeckas OKpyKHOCTb, 99 02.2024

orpezieNieHue TPUTOHOMETPUUECKHUX (YHKITUI




YHUCJIOBOI'O apryMEeHTa

88 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 26.02.2024
89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1 26.02.2024
90 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 27.02.2024
01 Hpeo6pa3033aHHe TPUTOHOMETPHUYECKUX 1 99.02.2024
BBIpOXCHU I
92 Hp606pa303321HI/I€ TPUTOHOMETPUUYECKHIX 1 04.03.2024
BBIpOKEHU I
93 Hpeo6pa3033aHHe TPUTOHOMETPUYCCKHX 1 04.03.2024
BBIpOKCHU I
94 Pemenuie TpuroHoMeTpUueCKUX ypaBHEHUIN 1 05.03.2024
95 Pemenue TpUroHoMeTpuuECKUX ypaBHEHUIN 1 07.03.2024
96 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1 11.03.2024
97 Pemennie TpUroHOMETpUYECKUX ypaBHEHUN 1 11.03.2024
98 Pemenne TpUroHOMETpUYECKUX ypaBHEHUN 1 12.03.2024
99 Pemennie TpUroHOMETpUYECKUX ypaBHEHUN 1 14.03.2024
Konmponvnaa paboma:
100 "Tpuzonomempuueckue evIparcenus u 1 25.03.2024
mpuzonomempuueckue ypagnenus'’
ITocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUs
101 MOCJIeqOBATEIbHOCTEH. MeTox 1 25.03.2024
MaTeMaTHYeCKON HHAYKIIUU
MOHOTOHHBIE U OTPaHUYCHHBIC
102 mocJieIoBaTeIbHOCTH. VicTopus aHanm3a 1 26.03.2024
0ECKOHEYHO MaJIbIX
103 Apudmerrnaeckast Iporpeccus 28.03.2024
104 I'eometpuueckas mporpeccus 1 01.04.2024




BeckoneuHo yObIBaroIasi reOMETpUIeCcKast

105 01.04.2024
nporpeccust

106 Cymma 6GCKOHejIHO yOBIBarOMICH 02.04.2024
reOMETPHUECKON IPOTPECCUU

107 JIMHEHHBIN ¥ SKCIIOHEHITMAIBHBIN POCT. 04.04.2024
Yucno e. Dopmyiia CIIOKHBIX MPOLIEHTOB

108 Vcnonp30BaHue MPOTPECCHH ISl PELICHUS 08.04.2024
peabHBIX 3a/1a4 MPUKIIAHOTO XapaKTepa
K. :

109 oHmponvHan paboma 08.04.2024
"I[locnedoeamenvnocmu u npozpeccuu’’

110 HenpepriBHble GyHKIIMN U UX CBOWCTBA 09.04.2024

111 Touxa pi13pblBa. AcHUMIITOTHI TPaUKOB 11.04.2024
byHKIUH

112 CaoiicTBa GyHKIIHI HETIPEPHIBHBIX HA 15.04.2024
OTpe3Ke

113 HpHMeHcvaHHe CBOMCTB HEMPEPHIBHBIX 15.04.2024
GyHKIUH 1715 peleHus 3a1a4

114 HpI/IMeHE:HI/Ie CBOWMCTB HEITPEPHIBHBIX 16.04.2024
GbyHKUIMIA 715 penieHust 3a1a4

115 [lepBast u BTOpas Npou3BOIHbIE PYHKIIUU 18.04.2024

116 OnpeﬂeneHHve, F€OMETPUUYECKUN CMBICIT 99 04.2024
MIPOU3BOIHOM

117 OnpeﬂeneHHf, (bU3UYEeCKU CMBICIT 99 04.2024
MTPOU3BOTHOM

118 YpaBHEeHHE KacaTenbHOU K rpaduKy 93.04.2024
byHKIIUN

119 VYpaBHeHHE KacaTeIbHOU K TpaduKy 95.04.2024

byHKIAHA




120 [Tpon3BoHBIC NIEMEHTAPHBIX (HYHKIUI 29.04.2024

121 [Ipoun3BoHBIC 35IeMEHTAPHBIX (DYHKITHI 29.04.2024

122 [TpousBoIHAS CYMMBEI, npomBenermﬁ, 1 30.04.2024
YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI

123 [TpousBoIHAS CYMMBEI, npomBenelumsl, 1 02.05.2024
YaCTHOTO ¥ KOMITO3UIIUU ()yHKITUI

124 [IpousBoHas CYyMMBI, HpOI/I3BeILeiII/I§I, 1 06.05.2024
YaCTHOTO M KOMITO3ULIUU (YHKITUI

125 Konumponvnaa paboma: "llpouszeoonasn’’ 1 1 06.05.2024

126 [ToBTOpenue no teme "CreneHHas GyHKuus'" 1 07.05.2024

127 HOBTOpHeHI/Ie o TeMe "ApupmMerndyeckuit 1 13.05.2024
KOPEHb

128 HOBTopeere o Teme "[lokazarensHas 1 13.05.2024
byHKIMS
[ToBTOpenue no teme "Jlorapudmudeckas

129 " 1 14.05.2024
byHKIUSA

130 [ToBropenue no teme "llocnenoBarenbHoCTH" 16.05.2024

131 20.05.2024
Hmozosan konmponvnas paboma

132 20.05.2024

133 AHanu3 UTOrOBOH KOHTPOJIEHOM paOOTHI. 1 91.05.2024
Pa36op ommnboxk.

134 HroroBoe 3anstue 1 22.05.2024

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 12







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

1 FO.M.Konsrun, M.B.TkaueBa, H.E.®enopora, M.M.111abynun Anrebpa u
Havasua MaTeMaTU4ECKOTO aHanu3a. 10 KJIacc. VYyeOHuk TUISL
o0meoOpa3oBaTeNbHbIX  yupekaeHuil. bazoBelii u mpodunbHBIA  ypoBHH /
nox pen.A.b.)XKmwxuenko. - Mocksa: «IIpocsemenne», 2018.

2 KO.M.Kossarun, M.B. Tkauea, H.E.®enoposa, M.N.111abynun Anrebpa u
Hayaja  MaTeMaTU4YeCKOro aHaIM3a. 11 KJIacc. YyeOuuk s
o0meoOpa3oBaTeNbHbIX  yupekaeHuil. bazoBelii u mpodunbHBIA  ypoBHH /
nox pen.A.b. )X Kmwxuenko. - Mocksa: «IIpocsemenne», 2018.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. b.T. 3uB, B.A.I'oapauy JIngakTuueckue MaTepualibl 1Mo ajiredpe U Hadajaam
ananu3a aig 10-11 xmaccos. — CII6: [Terporaud, 2011.

2. M.N.1lTa6ynun, M.1.Tkauera, H.E.®enoposa, O.H./Io6poBa anredpa u
HayaJla MaTeMaTHU4ecKkoro ananusa. Jlumaktnueckue marepuansl. 10 kiacc.
— M.: [Ipocsemenue, 2018.

3. M.N.ITa6ynun, M.1.Tkauera, H.E.®enoposa, O.H./Io6poBa anredpa u
HayaJla MaTeMaTU4eCcKoro ananusa. Jlunaktuueckue marepuansl. 11 kiacc.
— M.: IIpocsemenue, 2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

l.www.edu.ru (caiitt MOuH PO).

2.www.school.edu.ru (Poccutickuii 061eo0pa3zoBaTeIbHBIN TOPTAI).
3.www.pedsovet.org (Bcepoccuiickuii IHTEepHET-TIe/ICOBET)

4.www fipi.ru (caiit @eaepaibHOr0 MHCTUTYTA MEIarornyeCcKUX U3MEPEHUN ).
S5.www.math.ru (MuTEepHEeT-NIOACpKKA YUUTENIEeH MATEMATUKH ).
6.www.mccme.ru (caliT MOCKOBCKOTO LIEHTpa HEMPEPHIBHOTO
MaTeMaTH4YECKOro o0pa30BaHUs).

7.WWW.it-n.ru (ceTb TBOPYECKHUX YUHUTEIICH)



8. www.som.fs10.ru (ceTeBoe 00bETMHEHNE METOIUCTOR)

9.http:// mat.1september.ru (caiiT razersl «MaTeMaTHKa)

10.http:// festival.1lseptember.ru (pectuBanp negarornueckux uae « OTKPBITHINA
ypok» («IlepBoe ceHTIOP»)).

11.www.eidos.ru/ gournal/content.htm (MuTepHET - s)KypHAI «DHTOCH).
12.www.exponenta.ru (00pa3oBaTeIbHbIA MAaTEMaTHUECKUN CAHT).
13.kvant.mccme.ru (351eKTpOHHAs BepcHs KypHana «KBaHTy.

14. www.math.ru/lib (anexTpoHHass MaTeMaTudeckas OMOIMOTEKA).

15. http:/school.collection.informika.ru (eauHas KOIEKIHS TUPPOBBIX
00pa30BaTENbHBIX PECYPCOB).

16. www.kokch.kts.ru (on-line rectupoBanue 5-11 kiaccsr).

17. http://teacher.fio.ru (megarornueckas mactepckas, ypoku B UHTepHeTe u
Apyroe).

18. www.uic.ssu.samara.ru (ImyTeBoAuTeNs «B Mupe HayKw» JJIs IIKOJIEHUKOB).
19. http://mega.km.ru (Merasunuxiioneaus Kupuina u Medoaus).

20. http://www.rubricon.ru, http://www.encyclopedia.ru (caiiTb
«OHIMKIOTIC I ).
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