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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpyeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4YaroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OopMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpsl M MaTEeMaTHYECKOro aHajli3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNE U KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  PEUICHWM, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yercs Kak uepe3 y4eOHbId MaTepuaj, CHOCOOCTBYIOIINN
(GbOopMHpPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTEIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHIEHTpAalud BHHUMAHUA,
CaMOCTOSITEIFHOCTH, aKKypaTHOCTU H  OTBETCTBEHHOCTH 32 TOJYYCHHBIN
pe3ysbTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJepKATeIIbHO-MEeTOANYecKre TuHuM: «Yncna
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpPaBeHCTBa», «Havama
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT Jpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHA
y4eOHBI KypC SBIISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHUEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaAeBalOT BcE Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTtoM, y HUX MOCJe0BaTeIbHO HhopMUpyercs u
COBEPILIEHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJIeJb peaJbHOM
CUTYallUH, PUMEHATh 3HAHUS, MOJyYeHHbIC TIPU U3YYEHUH Y4eOHOro Kypca, s
peIIeHUsI CaMOCTOSITETFHO C(HOPMYITUPOBAHHON MAaTeMaTUYECKON 3aau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o0iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYalolMMCS MHOXKECTBAa HATypalbHBIX, IEIbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud MU ONepaluu: JeJIeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBIeHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJiH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIuaust «YpaBHEHUSI W HEPABEHCTBA» peajU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynprare oOydJaromIuecs OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEHICHUH TPUKIAJTHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHMM, a TaKKe BBIPAKECHUH,
COJEpKalllMX CTENEHU U JiorapupMbl. bnaronaps u3ydeHHIO anreOpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccykaeHuid, paboOTl €  CHMBOJBHBIMH  (QopMamMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB U HepaBeHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYyHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4yeOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM OonblIoe BHMUMAaHHE
yaensercs: (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJIaMU 3aBHCHMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh IMOJYyYEHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeJbHON JTMHUM HalleJIeH Ha Pa3BUTUE YMEHUM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHoil dopme: aHATUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3ydenwue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Havana MareMaTnyeckoro aHalin3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPHUTh KPyTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYarolMMCs, TaK KaK y HHUX MOSABISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJNbIIMNE W HAaUMEHbIIUE
3HAUEHHUA, BBIYMCIATH MUIOMAAu (GUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTpakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHUH pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecst y3HaIT O



BBIIAIOIIMXCST pe3yJibTaTaX, IMOMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKU, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYecKas JTMHUA «MHOXECTBA M JIOTUKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANbHBIA SI3BIK, OOBEIUHSIONUIUN BCE pa3/esbl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydarolmeMmycss IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHBIM TPHU3HAKOM MAaTEMaTUKU KaK HayKd CIeAyeT TMpU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHUW U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTUKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
00yJaroIuxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIICHUSI.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOpPHIE NMPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peaJbHBIX
CUTyalluii, HCCIEeNOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJabTaToB. Takue
3aJJaHus BIUIETEHBI B KAX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO MCHOJB3YEeTCsl AJsl PelleHUs NPUKIAIHbIX 3axad. [lpu
pEIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBaTh  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAAHBIX 3ajad
OpraHu3yeTcsl B Ipolecce U3yUeHHs BCEX TEM YUeOHOro Kypca «Anredpa 1 Havyana
MaTEMaTUYECKOTO aHATN3ay.

Ha wusydyenme yueOHOTO Kypca «AnreOpa W Hayajla MaTeMaTHYECKOTO
aHanu3a» orBoauTcsa 268 yacoB: B 10 knacce — 136 vacos (4 yaca B Hezeno), B 11
kiacce — 136 yacoB (4 yaca B HE/IEIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OeckoHeuHble nepuoanueckue npoou. [IpumeHeHue apoOelt W TPOIICHTOB ISt
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JEWCTBUTEIBLHOTO YHCIia U €ro cBoicTBa. [IpubnmxEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJbHON CTEIICHH U €T0 CBOWCTRA.

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

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmmueckue ypaBHEHHUSI. OcHOBHBIC METOJTbI pEIICHHS
JorapupMHUYECKUX YPaBHCHHM.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpUYECKUX YPABHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl peleHus
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpriMeHeHHe ypaBHEHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuusa, crnocoObl 3amganus ¢GyHKIUH. B3anMHO oOpaTHBIe (QYHKIHU.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMHA Ha IPOMEXKYTKE.

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

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM cTerneHu Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

@DYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

ITocaenoBaTebHOCTH, CHOCOOBI 3aJaHUs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIHUU. MOHOTOHHBIE " OTrpaHUYCHHBIC
NIOCJIENOBATENBHOCTH. VICTOpHsS BO3HMKHOBEHHSI MAaTEMAaTHYECKOIO aHajau3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
MPOrpeccru. JINHENHBIA U 3KCIOHEHIMATBHBINA POCT. Uncio €. @opmyia CIIOKHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMH (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELNIEHUWU 3a1ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1uist pereHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHr M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTh YPaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6Op  KOpHEH  TPUTOHOMETPHUYECKMX  YPaBHEHHH C  MOMOIIbIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3yIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION MU TpaPuKOM.

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

WNurerpait. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[Ipumenenue wHTErpanga aJjis HAXOXKICHUS IUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUJaIOIIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJCHUH,
MpOIEAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTAMH B COOTBETCTBHUM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSI, 3TUUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

chOpMHUPOBAHHOCTh YMCHHUS MPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymer mnpodeccnr W peannu30BbBIBATH COOCTBEHHBIC IKU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYpbl, TOHUMAaHHUE BIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpenpbl, IJIaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOW HayKHd Kak cdepbl 4YeIoBEeYECKOM ACATENIbHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXIOy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCU(UKALINY,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTHBOPEUUS
B (hakTax, JAHHBIX, HAOIIONEHUSAX M YTBEPXKIEHUSX, MpEAsaratb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aK/IFOUEHHI, YMO3aKJIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOojee MOAXONAUMH ¢  y4yéToM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IIpOIEcCa, a TaKKE BbIIBUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3HPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B pa3IUYHbIX (popMmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAY PEIICHUS 3a7auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B Xo/€ 00CYyXXJIeHUs 3a/1aBaTh BONPOCHI MO CYILIECTBY OOCYKIA€MOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pEelIeHNs, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYTMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayTMTOPHUH.

PerynsiTuBHBIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perIeHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAUBUIYATbHOMN
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYXIaTh MPOLECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNMNoOBBIX ¢opMax paboThl (0OCykaeHMS, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 kiacce oOy4aromuics TOJYYHUT CIIEIYIONIUE
MPEIMETHBIE PE3yJIbTAThl TIO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anredpa U Hauaja MaTeMaTUYECKOT0 aHATN3a:

Yucsa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH TOHSTHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAS
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICMCTBUTENIBHBIX YUCEN, MOYJIb AEHCTBUTEIHHOTO YHUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBIYMCIICHUS, TIpaBUiIa OKPYTIICHUS, TPUKUIKY U
OLICHKY PE3yJbTaTa BbIYMCIICHUI;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHbBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATH MOHATUAMM: TOXKJIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCWJIbHBIC YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOO/IHO OIEpUpPOBaTh IMOHATHUSAMHU: MHOTOWIEH OT OJHOM MEPEMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YpPaBHEHUH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIM C IOMOINBIO MaTpULl U OIpEAEIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHU C
palMOHAIBHBIM [TOKa3aTeNIEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXO0B WIIM OCYILECTBIISASA IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

CcBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHMS, CIIOCOOBI 3a1aHusl (PYHKIMH,
B3aMMHO OOpaTHble (YHKIUHM, KoMOo3umus GyHKUuH, rpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OINEpUpPOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Ooi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHBIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITOJIHATE 3JIEMEHTAPHOE MCCIIEA0BaHUE U IOCTPOCHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

CcBOOOIHO ONEpUPOBATH TMOHATUSAMU: TPUTOHOMETPUYECKAs] OKPY>KHOCTD,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YyHKUMA i1 MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrUX y4EOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpaXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Hauaja mareMaTH4eCcKOro aHAJIM3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM I PEIIEHUs pealbHBIX 3a4ad MPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOTOo aHajh3a Kak aHalu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUHN IS pEIICHUS 3a]1ay;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (DyHKIUH, 3HATh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh T€OMETPUUECKUM U (PU3MYECKHI CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHNUH 33]a4 U3 JIPYrUX yu4eOHBIX MPEAMETOB;

CcBOOOJHO OIEPHPOBATh TMOHSATHUSIMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHOKECTBA HATypaJIbHBIX M IEJIBIX YUCEN, UCIOIb30BaTh MPU3HAKHU JICIUMOCTH
nenbix yucen, HOJl n HOK naTypanbHbIX uncen IS peleHus 3a1ad, NPUMEHSTh
anroput™m EBKina;

CBOOOMHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOO/IHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMH: HUPPAIMOHAIBHBIE, MMOKa3aTebHBIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI  [IJIi  PEIICHHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUIN U HEPABECHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXE 3aJ71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]1a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH TMOHITHAMHU: TpPapUKAd TPUTOHOMETPUUYECKUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJu3a:

WCITIOJIb30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIee U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMM HETPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyiion wuim
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSIMU: TEpPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnua;

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

UMEThb MpPECTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha IpUMeEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontporeneie  Ipakririeckue o0pazoBaTe/bHbIC
padoThI padoThI pecypenr
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBAa. CUCTEMBI TIMHEUHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS C 12 1
L[EJIbIM TI0Ka3aTeNIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
HppanmonanbHble ypaBHEHUS
4 ITokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n MPOrpaMMbl Bcero Kontporenpie  IMpakriieckue odpa3oBaTejbHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (HYHKITHA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
norapupMHUECKUe HEPABEHCTBA
5 KommiekcHbie uncna 10
6 HatypanbHble u iensle uncia 10
CucTeMbl paliMOHATBHBIX, UPPAMOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 12 5
3HAHHUN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Jlara nudgpoBLIe
Ne n/m Tema ypoka KonrTpoabsubie IIpakTuueckue p
Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
MHOXeCTBO, OTepaluy Hajl MHOKECTBAaMHU 2.09. -
1 . 1
M UX CBOMCTBA 6.09.24
2.09. -
2 Jnarpammsl Diinepa-Benna 1 6.09.24
3 [IpuMeHeHne TeOPETUKO-MHOKECTBEHHOTO 1 2.09. -
amnmapara JAJs petieHus 3a1a4 6.09.24
Panmonanbehblie yncia. OObIKHOBEHHBIE U 2.09. -
4 JECATHYHBIE IPOOH, IIPOLIEHTHI, 1 6.09.24
OECKOHEYHBIE TTEPUOIUUECKHE IpodU
Panunonannubie yncia. OOLIKHOBEHHEIE U 9.09
5 JECATHYHBIE IPOOH, TIPOIIEHTHI, 1 1'3 Oé o4
OeCKOHEYHBIE IIEPHOIUIECKUE APOOH R
5 [Ipumenenue apobeii 1 IPOIEHTOB IS 1 9.09. -
pelIeHUs IPUKIAIHBIX 3a7a4 13.09.24
I 6eit 9.09. -
7 pUMeEHEeHHEe Ipo0eil U MPOILEHTOB IS 1 13.09.24
pElIeHUs TPUKITATHBIX 33744 I
JeiicTBuTenbHble yncia. PanimonaabHbIe U 9.09. -
8 1 13.09.24

UppalMOHATIbHBIC YK CIIa




Apudmerndeckre onepanum ¢

16.09. -

9
JIEMCTBUTEILHBIMHI YUCIIAMHU 20.09.24
10 Mopynp NeCTBUTEIBHOTO YHCIIA U €r0 16.09. -
CBOMCTBA 20.09.24
[TpubnkéHHbIe BBIYUCIIECHHS], TIPaBHIIa 16.09. -
11 OKpYTJICHUS, IPUKUJIKA U OLIEHKA 20.09.24
pe3ysibTata BRIYUCICHUN
OCHOBHBIE METO/bI PELLIEHUS LENbIX U 16.09. -
12 JPOOHO-PaLMOHAJIbHBIX YPAaBHEHUHN U 20.09.24
HEPABEHCTB
OcCHOBHBIE METOBI PELICHUS LENbIX U 93.09
13 JPOOHO-PAIIMOHATIbHBIX YPaBHEHHH 1 27: 0 9: 24
HEPaBEHCTB
OCHOBHBIE METOBI PEIIEHUS LENBIX U 23.09. -
14 IpoOHO-paLlMOHATIBHBIX YPAaBHEHUH U 27.09.24
HEPABEHCTB
MHoOrouneHs! OT OJJHON EPEMEHHOM. 23.09. -
15 JleneHne MHOrO4wIeHa Ha MHOTOUJIEH C 27.09.24
octaTtkoM. Teopema besy
16 MHorouseHs! ¢ HeIbIMHA 23.09. -
koa¢pdunuentamu. Teopema Buera 21.09.24
17 Pemenue cucrem TMHEHHBIX YpaBHEHHUI 30.09 -
yp 4.10.24
30.09 —
18 Pemrenne cucreM TMHENHBIX ypaBHEHUN 4.10.24
19 Marpuia cucTeMbl JMHEHHBIX YPaBHEHUH. 30.09 —




Ornpenenurens MaTPUILI 2X2, €r0
FeOMETPUYECKUI CMBICIT U CBOMCTBA;
BBIUHCIIEHUE €TI0 3HAYECHUS

4.10.24

Omnpenenurens MaTpULbl 2X2, €ero 30.09 —
20 reOMETPUYECKUH CMBICII M CBOWCTBA; 4.10.24
BBIYHCIIEHUE €T0 3HAYCHHS
21 [IpuMeHeHne onpeaenuTeNns A PEIICHUS 14.10. -
CUCTEMBbI JINHEHHBIX YpaBHEHUN 18.10.24
99 Pemenne HpHKiIElLIHI:IX 3amaq CUHOMOHIBIO 12’182'4
CHCTEMBbI JINHEHHBIX YpaBHEHUN i
93 Perienue npukinagHbIX 3aa4 ¢ OMOIIBIO 12182-4
CHCTEMBbI JINHEIHBIX YpaBHEHUN S
KonTponbhas padota: "PannonanbHble 14.10. -
24 YPaBHEHUS U HEpaBeHCTBA. CHCTEMBI 18.10.24
JIMHENHBIX YpaBHEHUH"
OyHKIHMA, CTIOCOOBI 3a1aHns (PYHKITUH. 21.10. -
25 B3aumHo oOpaTHbIE QYHKITHH. 25 10.24
Komnozunus ¢pyHkuit
r 21.10. -
26 paduk QyHKIUN. DIeMEeHTapHbIe o5 1024
npeoOpa3oBanus rpapuKoB QyHKIMNA b
OOacTp onpeeneHnss 1 MHOXKECTBO 21.10. -
27 3HadeHui pyHkuuu. Hymn Gynkium. 25.10.24
[TpoMeXyTKH 3HAK IIOCTOSTHCTBA
YéTHble U HeUETHBIE (DYHKIIUH. 21.10. -
28 Ilepuonnueckue pyHkuuu. IIpomexyTku 25.10.24

MOHOTOHHOCTH (PYHKIIMH




MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.

28.10. —
29 Haubonbiiee u HanMeHbllIee 3HAYCHHE 111.24
(YHKIHY HA IPOMEKYTKE o
Tusei 28.10. —
WHEeIHas1, KBaJpaTUYHast U APOOHO-
30 N 1.11.24
TUHEWHas QyHKIUHN
DneMeHTapHOE UCCIIeIOBAHUE U 28.10. -
31 oCT 7 1.11.24
poeHue rpaduKoB ATUX QYHKIUH
DneMeHTapHOe UCCIIEIOBaHKE U 28.10. -
32 . 1.11.24
ocTpoeHue rpadukoB TUX QyHKIUN
33 Crenens ¢ 1enabpIM MoKazareneM. bunom 4.11.-
HrroTona 8.11.24
34 CreneHsb ¢ 11eTbIM MOKa3aTesneM. bunom 4.11-
Herotona 8.11.24
Crenennas QyHKUMS C HATYPalIbHBIM U 4.11.-
35 LeNbIM TOKa3aTeseM. E€ cBolicTBa 1 8.11.24
rpauk
36 Konrtponsnas padora: "CreneHnas 4.11-
¢ynkuusa. E€ cBoiicTBa u rpapux” 8.11.24
ApudpmeTnueckuii KOpeHb HaTypaIbHOU 11.11.-
37 .
CTETIeHU U €ro CBOWCTBA 15.11.24
Apudmernueckuil KOpeHb HaTypallbHON 11.11.-
38 y 15.11.24
CTEIIEHH U ero CBOICTBa
[IpeoOpazoBaHMs YHCIOBBIX BHIPAKCHUH, 11.11.-
39 15.11.24

CoACpKaIX CTCIICHU U KOPHU




[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHUIA,

11.11.-

40
COZIepIKALINX CTENICHH U KOPHU 15.11.24
41 [IpeoOpazoBaHus YHCIOBBIX BHIPAKCHUH, 25.11.-
coJiep KalluX CTEMEeHU U KOPHU 29.11.24
Wppaunonansubie ypaBHeHUs1. OCHOBHBIC 2511.-
42 METO/IbI pelIeHUs] UPPALMOHATBHBIX 20.11.24
ypaBHEHUH
WppaumonansHbie ypaBHeHUs1. OCHOBHBIC 2511.-
43 METOBI pEIICHUS] HPPALMOHATBHBIX 20.11.24
YpaBHEHUU
WppaunonansHble ypaBHeHUs. OCHOBHBIE 2511.-
44 METO/Ibl PEIICHUS HPPALUOHAIBHBIX 20.11.24
YpaBHEHHU
45 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH 212. -
UPPaLMOHAIBHBIX YpPaBHEHUI 6.12.24
46 PaBHOCHIIBHBIE TIEPEXOIBI B PEIICHUH 2.12. -
MppaIMOHAEHBIX YPaBHEHHUH 6.12.24
Pagn 212. -
47 OCUJIbHBIE MEPEXO/Ibl B pEIICHUH 5 1294
UppaloOHAIbHBIX YPaBHEHHH e
P 212, -
48 aBHOCWJIbHBIE IEPEXO0/Ibl B PELLICHUN 51224
UppaloOHAIBbHBIX YPaBHEHHH e
CaoiicTBa ¥ rpa@ K KOpHS N-Oi CTENeHU 9.12
49 GpatHoit o
Kak (pyHKI[H 0OpaTHOM CTETIeHH C 13.12.24
HaTypaJIbHBIM ITOKa3aTelIeM
50 CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU 9.12.-

Kak (PyHKIIMM OOpaTHOU CTEINEHH C




HaTypaJIbHBIM II0Ka3aTelIeM

13.12.24

KontponsHas pabora: "CoiicTBa 9.12.-
51 rpaduK KOpHs N-O CTENEHH. 13.12.24
HppannonanbHbie ypaBHEHUA"
59 CreneHsp ¢ palMOHaJIbHBIM IIOKA3aTENEM U 9.12.-
e€ CBOMCTBA 13.12.24
53 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeIeM U 16.12. —
e€ cBolicTBa 20.12.24
54 Crenenb ¢ pallMOHATBHBIM MOKa3aTeIeM 1 16.12. -
e€ CBOMCTBA 20.12.24
55 IToka3zarenbHast QyHKIM, €€ CBOIMCTBA U 16.12. -
rpaduk 20.12.24
56 Hcnonb3oBanue rpaduka GyHKIUM 115 16.12. -
peleHus ypaBHEHHH 20.12.24
57 Wcnonk3oBanue rpadpuka GyHKINU A5 23.12. —
pelieHns ypaBHEeHU! 27.12.24
[TokazarenbHble ypaBHeHUA. OCHOBHBIE 23.12. —
58 METO/Ibl PEeIIeHUs TOKa3aTeIbHBIX 27.12.24
YpaBHEHUI
IToka3zarenbHble ypaBHeHUsI. OCHOBHBIE 23.12. —
59 METO/BI PeIIeHUs TOKa3aTeIbHbIX 27.12.24
YpaBHEHUI
IlokazarenbHble ypaBHEeHUs. OCHOBHBIE 23.12. —
60 METO/IbI PEIICHUS MTOKA3aTeIbHBIX 27.12.24

ypaBHEHUH




KonrponsHas pabdora: "[lokazaTensHas

9.01. -

61

¢byuknus. [TokazarensHbie ypaBHeHHS " 10.01.25

o 9.01. -
62 Jlorapudwm uucna. CpoiicTa iorapugpma 10.01.25

63 1 o Croii o 13.01.-
orapudm uncna. CoiicTBa Jorapupma 17.01.95

13.01.-
64 Jlorapugwm uncna. CoiicTBa orapupma 17.01.25

13.01.-
65 JlecsiTUYHBIE ¥ HATYpaJIbHBIE JIOTAPUPMBI 17.01.25

13.01.-
66 JlecsiTUYHBIE U HATYypallbHBIE JIOTApU(PMBI 17.01.25
67 [IpeoOpa3oBanue BbIpaxeHH, 20.01. -
coJieprKalluXx Jorapudmol 24.01.25
IIpeoOpa3oBaHue BBIpAKEHUIH, 20.01. -
68 co 24.01.25

JepKaliX JIorapu(MeI
69 [IpeoOpa3oBanue BbIpaxeHHH, 20.01. -
coJiep KaIIux JorapupmMbl 24.01.25
Jlorapudmuueckas pyHKIUsA, €€ CBONCTBA 20.01. -
70 ur 24.01.25
pabuk
Jlorapudpmuueckas pyHkuus, €€ CBOWCTBA 27.01. -
71

u rpaduk 31.01.25
Hcnons3oBanne rpaduka GyHKIUN 1JIs 27.01. -

72 31.01.2

peLIcHUs ypaBHEHU I




Hcnonp3oBanue rpaduka GyHKINM 115

27.01. -

73
peLIeHus ypaBHEHU I 31012
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE 27.01. —
74 METObI peIIeHus JIorapuGMUIECKUX 31.01.2
YPaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE 3.02.-
75 METO/IbI PEIICHHS JIOTApUPMUICCKUX 7' 0 2' 25
ypaBHEHHI R
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE 3.02.-
76 METO/IbI PEIIeHUs JIOrapu(PMUIECKUX 7.02.25
ypaBHEHUH
77 PaBHOCHIIBHBIE ITEPEXO/Ibl B PEILICHUH 3.02.-
Jorapu(PMUUECKUX YpaBHEHUI 7.02.25
PaBHOCHITBHEIE TIE 3.02.-
78 PEXOJIBI B PEIICHUU 0295
Jorapu(PMUUECKUX YpaBHEHUI Ve
79 KontponbHas padora: "Jlorapudpmuueckas 10.02 -
¢ynkuus. Jlorapudpmuueckue ypaBHeHus" 14.02.25
CuHyC, KOCHHYC, TAHT€HC U KOTaHI€HC 10.02 -
80 e 14.02.25
JIOBOTO apTyMeHTa
CuHyc, KOCUHYC, TAHT€HC M KOTaHT€HC 10.02 -
81 YHCIIOBOTO a 14.02.25
prymMeHTa
82 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC 10.02 -
YHCIIOBOTO apryMeHTa 14.02.25
83 ApKCHHYC, apKKOCHHYC U apKTaHTEHC 25.02.-




YHUCJIOBOT'O apryMEeHTa

28.02.25

Tpuronomerpuueckas OKpyKHOCTb, 25.02.-
84 oTpeJiesIeHue TPUTOHOMETPUYECKHIX 28.02.25
(YHKIMI YHCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb, 25.02.-
85 OIpeIeTICHNUE TPUTOHOMETPUIECKUX 28.02.25
(YHKIIA YMCIIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUIECKHE 25.02-
86 o 28.02.25
PMYJTBI
OCHOBHBIE TPUTOHOMETPUYECKUE 3.03. -
87
bopMyIbL 7.03.25
OCHOBHBIE TPUTOHOMETPUYECKHE 3.03. -
88 o 7.03.25
PMYJITBI
OCHOBHbBIE TPUTOHOMETPUYECKHE 3.03. -
89 o 7.03.25
PMYJIBI
peob 3.03. -
peobpa3zoBaHKe TPUTOHOMETPUUECKUX
%0 BBI 7 7.03.25
paskeHUI
[IpeobpazoBaHre TPUTOHOMETPHUUECKHUX 10.03. —
91 .
BBIPAKEHUN 14.03.25
peob 10.03. -
peobpa3zoBaHKe TPUTOHOMETPUUECKUX
92 . . 14.03.25
pasKeHMIA
[IpeoOpa3oBaHre TPUTOHOMETPUYECKUX 10.03. -
93 . . 14.03.25
pakeHni’
94 Pemenne TpuroHoMeTpuuecKux 10.03. -




ypaBHEHUM 14.03.25
Pemenne TpuroHoMeTpUYECKUX 17.03. -
95 .
ypaBHEHHUM 21.03.25
Perienue TpUroHOMETpHUECKUX 17.03. -
96 . 21.03.25
ypaBHEHHA
Pemrenne TpuroHoMeTpu4eCKuX 17.03. -
97 y 21.03.25
ypaBHEHUH
Perienue TpUroHOMeTpHUUECKUX 17.03. -
98 . 21.03.25
ypaBHEHUH
Perrenne TpUroHOMETPHUYECKUX 24.03. -
99 . 28.03.25
ypaBHEHHH
Pemenne TpuroHoMeTpu4eCcKux 24.03. -
100 .
yYpaBHEHUN 28.03.25
KonrtponsHas pabora: 24.03. —
101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U 28.03.25
TPUTOHOMETPUYECKHE YpaBHEHUA"
[TocnemoBaTenbHOCTH, CTIOCOOBI 3aaHUS 24.03. —
102 nocieaoBaTenbHOCTeH. MeTox 28.03.25
MaTeMaTHYeCKON WHAYKIIUU
MOHOTOHHBIE U OTPAaHUYEHHBIE
31.03. —
103 nocienoBarenbHOCTH. McTopus ananuza
4.04.25
0ECKOHEYHO MaJbIX
31.03. —
104 Apudmernueckas nporpeccus 4.04.25




31.08. -

105 I'eomerpuueckas nporpeccus 4.04.25
beckoneuyHo yObIBaromiasi reoMeTpruiecKast 31.03.-
106 0 4.04.25
porpeccus
107 Cymma O0ecKOHEYHO yOBIBAIOIICH 14.04. —
T€OMETPUUYECKON TTPOTPECCUH 18.04.25
108 JIMHEeNHBIN U SKCIOHEHIIUATIHBIA POCT. 14.04. -
Yucno e. Dopmyra CI0KHBIX TPOLEHTOB 18.04.25
109 JIMHENHBIN U SKCIOHEHIIMATIbHBIA POCT. 14.04. -
Yucno e. Dopmysa CI0KHBIX TPOIEHTOB 18.04.25
110 Hcnonb3oBaHnue mporpeccuu AJisk peeHus 14.04. -
peanbHBIX 3314 IPUKIIAQJHOTO XapaKTepa 18.04.25
KonrtpomnbHas pabora: 21.04. —
111
"[lociienoBarenbHOCTH U POTrpeECCUN” 25.04.25
21.04. —
112 HenpepbiBHBIE QyHKIINU U UX CBOICTBA 25.04.25
Touka pa3pbiBa. ACUMITOTHI rpauKOB 21.04. -
113 N 25.04.25
byHKIMI
114 CBoiicTBa (DyHKIMI HETIPEPHIBHBIX HA 21.04. -
oTpesKe 25.04.25
CgoiicTBa GyHKIIMIA HETIPEPHIBHBIX Ha 28.04. —
115
OTpe3Ke 2.05.25
116 MeTto MHTEPBAJIOB JUIsl PELICHHUS 28.04. —




HEPABEHCTB 2.05.25
117 Meroa UHTEPBAJIOB ISl pELICHUS 28.04. -~
HEPaBEHCTB 2.05.25
118 Mero HHTEpBAJIOB AJIS PELICHUS 28.04. -
HEpPaBEHCTB 2.05.25
[IpumeHeHne CBOMCTB HENPEPHIBHBIX 5.05. -
119 N
(GyHKIMH 1715 perIeHus 3a1aq 9.05.25
[TpumeHeHne CBOMCTB HEMTPEPHIBHBIX 5.05. -
120 o . 9.05.25
YHKIUH JUIs peIieHus 3a1aq
5.05. -
121 [lepBas u BTOpasi Npou3BOAHbBIE PYHKIINH 9.05.25
On i 5.05. -
peneneHue, reOMeTPUIECKU CMBICTT
122 o N 9.05.25
POU3BOJHOM
Onpenenenue, GU3NYECKUN CMBICIT 12.05. -
123 .
MTPOU3BOIHOM 16.05.25
. 12.05. -
VYpaBHeHHEe KacaTelbHON K rpaduKy
124 o 16.05.25
YHKIIAU
VYpaBHeHHE KacaTeTbHOU K TpauKy 12.05. -
125 o 16.05.25
YHKIIAU
12.05. -
126 [Tpon3BoHBIC DIIEMEHTAPHBIX (PYHKIINH 16.05.25
127 [Tpou3BoHBIE ANIEMEHTAPHBIX (QYHKIUN 19.05. -




23.05.25

128 [Tpou3BoaHas CYMMBI, IPOU3BEICHHUS, L 19.05. —
YaCTHOTO U KOMITO3UIMK (yHKITHI 23.05.25
ITpou3BOAHAS CyMMBI, IIPOU3BEIACHUS, 19.05. -
129 YaCTHOIO U KOMIIO3U 7 1 23.05.25
U QYHKIIHHA

[Ipon3BOAHAS CYMMBbI, [IPOM3BE/ICHUS, 19.05. -

130 YaCTHOT'O U KOMIIO3U 7 1 23.05.25
UU QYHKIHHA

25.05. —

131 Kontponbnas padota: "[IponsBoanas” 1 1 30,0525
[TosTOpEHUE, 060OIIEHHE, 25.05. —

132 cUcTeMaTHh3a i " " 1 30.05.25

1¥st 3HAHWH: "Y paBHEHHUS
25.05. —
133 HToroBast KOHTpoJIbHASA paboTa 1 1 30.05.25
25.05. —

134 WroroBas koHTpoJsibHas paboTa 1 1 30.05.25

135 [ToBTOpeHue, 0600mEHN E, 1 25.05. —
cucTeMaTH3anus 3HaHui: "OyHkuun" 30.05.25

25.05. —
[ToBTOpeHue, 060061IeHNE,

136 1

cucTeMaTU3alys 3HaHUil 30.05.25
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOIT'PAMME




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Nem/m  Tema ypoka Kontpoabnbie  IlpakTnueckue Aata wHppoBbie
Bcero u3yueHHsi o0Opa3oBaTe/bHbIE
padoThI padoThI pecypen
[TpumMeHeHne NTPOU3BOJIHOM K 900, -
vcclen0Banuio (GpyHKIMA Ha 1 6: 0 9: 24
MOHOTOHHOCTb U 3KCTPEMYMBbI
[TpuMeHeHne TPOU3BOJIHOM K 2.009. -
UCCIIeI0BaHHIO (PyHKIUI Ha 1 6.09.24
MOHOTOHHOCTb U IKCTPEMYMBI
[IpuMeHeHne npou3BOIHON K 2.09. -
MCCIIeI0BaHMIO (DYHKIIMI Ha 1 6.09.24
MOHOTOHHOCTb Y 9KCTPEMYMBI
[IprMeHeHne npon3BOIHON K 2.09. -
MCCIIeI0BaHMIO (DYHKIIMI Ha 1 6.09.24
MOHOTOHHOCTb M 3KCTPEMYMBbI
IIpuMeHeHne MpoU3BOIHON K 9.09. -
UCCIIEN0BAHMIO (DYHKIUI Ha 1 S
MOHOTOHHOCTD ¥ 9KCTPEMYMBI 13.09.24
IIpuMeHeHne nNpou3BOIHON K 9.09. -
UCCIeJ0BaHUIO (DYHKIUI Ha 1 13.09.24
MOHOTOHHOCTb Y 9KCTPEMYMBI
HaxoxneHnve HanbonbIiero u 9.09. -
HAaUMEHBIIIETO 3HAUEHUS HENPEPBIBHOMN 1 13.09.24
(byHKIMU Ha OTpe3Ke
Haxoxnenne HanOoJIbIIero u 1 9.09. -




HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMH Ha OTpe3Ke

13.09.24

Haxoxneaue HauboIbIIErO U

. 16.09. -
9 HaVMEHBIIIET0 3HAYCHUS HENIPEPBIBHOM
20.09.24
(GyHKIMU Ha OTpe3Ke
Haxoxnenue HauOombI1Iero 1 16.009. -
10 HAUMEHBILIETO 3HAUYEHUS HENPEPBIBHON 20.09.24
(GyHKINU Ha OTpe3Ke
Haxosxnenue HauOombIIero u 16.09. -
11 HAUMEHBILIETO 3HAUYEHUS HENPEPBIBHON 20.09.24
(GyHKLINU Ha OTpe3Ke
Haxoxxnenne HanOobIIero u 16.09. -
12 HAUMEHBILIETO 3HAUYEHUS HENPEPBIBHON 20.09.24
(GYHKLINU Ha OTpe3Ke
[Ipumenenre npou3BOIHOM IS 23.09. -
13 HAaXOK/JICHUs HAWTY4ILIEro PEIICHUS B 27 .09.24
MPUKIIAJHBIX 33/1a4ax
IIprMmeneHre nporu3BOIHOMN ISt 23.09. -
14 HaXO0XJACHWS HAWITYUIlIeTO PEIICHUS B 27.09.24
MIPUKIIAHBIX 33/1a4ax
[IpuMeHeHne pON3BOHON IS
15 ONpeaCICHUS CKOPOCTH U YCKOPECHMSI ;3832_4
npoiiecca, 3aJaHHOro (OpMyIION MU o
rpaduxom
[IpuMeHeHne IpON3BOHON i1
ONpeaCICHUS CKOPOCTH U YCKOPECHMSI 23.09. -
16 27.09.24

mporiecca, 3a1aHHoro GOpPMYIION UITN
rpadpukom




17

Komnosunus ¢pyHkuumit

30.09 —

4.10.24
30.09 —
18 Kommo3zurust ¢hyHKImiz 4.10.24
30.09 —
19 Komnosunus ¢pyHkuumit 4.10.24
20 ['eomeTprueckue 0Opa3bl ypaBHEHHH Ha 30.09 -
KOOPJMHATHOM TIOCKOCTH 4.10.24
I'eomeTpuueckue oOpa3sl ypaBHCHHI Ha 14.10. -
21 o
KOOPJAMHATHOM TIJIOCKOCTH 18.10.24
99 Konrtponsnas pabora: "HccnenoBanue 14.10. -
(GYHKIHH C TOMOIIBIO TPOU3BOAHOM" 18.10.24
[TepBooOpazHas, OCHOBHOE CBOHCTBO 14.10. -
23 " 18.10.24
PBOOOpPa3HBIX
24 [IepBooOpa3Hble 3neMeHTapHbIX QYHKIUI. 14.10. -
[IpaBuna HaXx0XIEHHS TEPBOOOPA3HBIX 18.10.24
o5 [TepBooOpa3HbIe IMeMEHTapHBIX (PYHKIHIA. 21.10. -
[IpaBuna Hax0XIEHHS IEPBOOOPA3HBIX 25.10.24
26 WuTterpan. ['eomerprueckuii cMbIcT 21.10. -
wHTErpana 25.10.24
97 Brruncnenue onpeaen€HHOro HHTErpaa 21.10. -
no ¢popmyne Hetorona-Jleitbuuma 25.10.24
28 Brruucnenue onpenenéHHOro HHTErpaia 21.10. -




o popmyne HeroTona-JleliOHmMIa 25.10.24
29 [IpumeneHue nHTErpaa sk HaXOXKICHUS 28.10. —
MJI0MIAJIEH TUIOCKUX puryp 1.11.24
[Ipumenenne nHTErpaia 1 HaXOXKACHUS 28.10. -
30 Ori 1.11.24
00BEMOB reOMETPUYECKHX TET
31 [Tpumeps! pemennii mudpepeHaITbHbIX 28.10. -
ypaBHEHUU 1.11.24
39 [Tpumeps! perennii quddepeHnnaIbHbIX 28.10. -
ypaBHeHHii 1.11.24
Marematrueckoe MOAECIMPOBAHUE 411 -
33 PeabHBIX MPOIECCOB C MOMOIILIO 8. 1 l. o4
mubdepeHIMATBHBIX YpaBHEHUI o
Konrtponsnas pabora: "[lepsooOpa3znas u 4.11-
34 arrerpan” 8.11.24
pan
T 411.-
pUTOHOMETpHYECKHE QYHKIIUH, UX
3 CBOMCTBA U T 8.11.24
paduku
T 411.-
PUTOHOMETpHUYECKUE (PYHKITHH, UX
3 CBOMCTBA U T 8.11.24
paduku
Tpuronomerpuueckue GyHKINHU, UX 11.11.-
37 -
CBOMCTBa U Tpaduku 15.11.24
Tpuronomerpuueckue GyHKIUH, UX 11.11.-
38 CBOMCTBA U T 15.11.24
papuxu
39 Tpuronomerpuueckue GyHKINHU, UX 11.11.-




CBOWCTBA U TpaduKu

15.11.24

OT100p KOpHEH TPUrOHOMETPUUYECKHX 11.11.-
40 YPaBHEHMH C TOMOUIbIO 15.11.24
TPUTOHOMETPUUYECKON OKPY’KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKUX 9511 -
41 YPABHEHUH € MOMOIIBIO o
29.11.24
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT00p KOpHEH TPUTOHOMETPUUYECKHUX 25.11.-
42 ypaBHEHUH C TTOMOIIBIO 20.11.24
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX 25.11.-
43 YPaBHEHUH € TIOMOIIIbIO 20.11.24
TPUTOHOMETPHUYECKON OKPY>KHOCTH
44 Penienne TpUroHOMEeTpHUUECKUX 25.11.-
HEPaBEHCTB 29.11.24
Pemenne TpuronomMeTpuuecKux 212. -
45
HEPaBEHCTB 6.12.24
Perienne TpUroHOMETPHUUECKUX 2.12.-
46 e 6.12.24
PaBEHCTB
Peuienne TpUroHOMETpUYECKUX 2.12. -
47 e 6.12.24
PaBEHCTB
KonTponbnas pabota: "['paduku 212 —
48 TPUTOHOMETPUYECKUX (DYHKIUI. 6.12.24
Tpuronomerpruueckue HepaBeHCTBA"
49 OCHOBHBIE METO/IbI PEIICHUS 9.12.-
MOKa3aTeIbHBIX HEPABEHCTB 13.12.24




OcCHOBHBIC MCTOJbI pCHICHUA

9.12.-

>0 IOKa3aTebHBIX HEPABEHCTB 13.12.24

OCHOBHBIE METO/IbI PEIEHHUSI 9.12-
>1 II0Ka3aTeIbHBIX HE 13.12.24

PaBEHCTB

OCHOBHBIE METO/IBI PELIEHHS 9.12.-

>2 [I0Ka3aTeIbHBIX HE 13.12.24
paBEHCTB

OCHOBHBIE METO/IbI pELICHUS 16.12. —
53

Jorapu(p)MHUECKUX HEPABEHCTB 20.12.24

OCHOBHBIE METO/IBI PELICHUSI 16.12. -
>4 Jora 20.12.24

pUPMUYECKUX HEPABEHCTB

OCHOBHBIE METO/IBI PELIEHHS 16.12. -
> 20.12.24

norapu(MUUECKIX HEPABEHCTB

OCHOBHBIE METO/IBI PEILECHUS 16.12. -
> Jora 20.12.24

pPUPMHUIECKUX HEPABEHCTB

OCHOBHBIE METO/IbI pEIICHUS 23.12. —
57

UpPpaLMOHATIbHBIX HEPABEHCTB 27.12.24
58 OCHOBHBIE METO/IBI PEICHUS 23.12. -

VPPALOHAILHBIX HEPABEHCTB 27.12.24
59 OCHOBHBIE METO/IBI PEICHUS 23.12. -

UpPAIMOHAIBHBIX HEPABEHCTB 27.12.24

OCHOBHBIE METO/IBI PEIIEHHUSI 23.12. -
00 27.12.24

UpPpaLMOHATILHBIX HEPABEHCTB




I'paduueckue MeTo Bl pemieHus

9.01. -

61 HUPPALMOHATLHBIX YPaBHEHUN 10.01.25
62 I'padmueckue MeTO Bl peLIeHUS 9.01. -
UPPALMOHATIbHBIX YPaBHEHUM 10.01.25
63 ['padpuaeckue MeTOIBI peIICHUS 13.01.-
MOKa3aTeJIbHBIX YPAaBHCHUM 17.01.25
I'paduaeckue MeTO Bl pemeHHuS 13.01-
o4 MOKa3aTeIbHBIX HEPABEHCTB 17.01.25
65 ['paduueckue METO bl pEIICHUS 1381’25
JOTapU(PMHUECKUX YPaBHEHUIN i
66 ['paduueckue METO bl pEIICHUS 1381'25
J0rapupMHUECKUX HEPABEHCTB e
I'paduueckue MmeToab! pemeHus 20.01. -
67
norapu(pMUUECKIX HEPABEHCTB 24.01.25
I'paduaeckne MeTOBI pemeHHs 20.01. —
68 NI0Ka3aTeNbHBIX U JTOTapU(PMHUECKUX 24.01.25
YpaBHEHUU
I'paduueckue MeTo bl pereHus 20.01. —
69 NI0Ka3aTeIbHbIX U JIOTapu(pMHUECKUX 24.01.25
ypaBHEHUU
I'paduueckue MeTo bl pereHus 20.01. —
70 NI0Ka3aTeIbHbIX U JIOTapu(hMHUECKUX 24.01.25
HEPaBEHCTB
['paduueckue METO B! peIIeHUS 9701, —
71 MOKa3aTeIbHBIX U JIOTAPUPMUIECKUX 31.01.25

HEPABEHCTB




KonTtponbHas pabdora: "MppanuonanbHele, 27.01. —
72 MoKa3aTresbHbIe U JIorapupMuueckue 31.01.2

HepaBeHCTBA"

Kommuiekchbie uncna. Anrebpandeckas u 27.01. —
73 TPUTOHOMETpUUECKask (POPMBI 3aIUCU 31.01.2

KOMILJIEKCHOT'O YHCIIa

KommnnekcHsble uncna. Anredpandeckas u 27.01. —
74 TpUTrOHOMETpHYecKasi GOpMBI 3arncu 31.01.2

KOMILJIEKCHOTO YHCIIa

Apudmernyeckue onepanum ¢ 3.02.-
75

KOMIUIEKCHBIMU YHCIIAMU 7.02.25

ApudmeTndeckue ornepanum ¢ 3.02.-
76 KOMILIEKCHBIMHU YUCIIAMH 1.02.25
77 N300pakeHre KOMIUIEKCHBIX YUCEN Ha 3.02.-

KOOPJIMHATHOM MJIOCKOCTH 1.02.25
78 N300pakeHre KOMIUIEKCHBIX YHCeN Ha 3.02.-

KOOPJMHATHOM IIJIOCKOCTH 7.02.25

®dopmyrna Myaspa. Kopau n-oii ctenenu u3 10.02 —
79

KOMIUIEKCHOTO YHCIIa 14.02.25

®opmyna Myaspa. Kopau n-oii crenenu us 10.02 -
80 KOMIIJIEKCHOT'O YHCIIa 14.02.25

[TpruMeHeHne KOMITJIEKCHBIX YHCEI IS 10.02 —
81 pemeHust pU3NUECKUX U TEOMETPUIECKUX 14.02.25

3a1a4y
82 KonTtponbnas pabdora: "KomruiekcHbie 10.02 —

guciaa"




14.02.25

83 HarypajbHble U LeIble Yucia 25.02.-
P B 28.02.25
25.02.-
84 HatypanbHble u Lenble yuciaa 28.02.25
g5 [IpuMeHeHre TPU3HAKOB JICTMMOCTH 25.02-
EJTBIX YUCEIT 28.02.25
86 [TpuMeHeHNEe IPU3HAKOB JIEJIMMOCTH 25.02-
EJTBIX YUCEIT 28.02.25
87 [IpumeHeHre MPU3HAKOB IETUMOCTH 3.03. -
nenbix yncenr: HOJ[ u HOK 7.03.25
88 [TpuMeHeHre PU3HAKOB JISIMMOCTH 3.03.-
nensix yncen: HOJI m HOK 7.03.25
nl 3.03. -
89 pUMEHEHHUE MPU3HAKOB JCTUMOCTH 0325
IEJTBIX YUCEII: OCTATKH IO MOIYJTIO e
8l 3.03. -
90 pUMEHEHHE TPU3HAKOB JICTMMOCTH 0395
IEJTBIX YUCEIT: OCTATKH 110 MOJIYJIIO e
[IpuMeHeHre TPU3HAKOB JICTMMOCTH 10.03
91 IENIBIX YUCEeNT: aropuT™ EBKinaa s 1 4: 0 3: o5
pENIeHHS 3a/1a9 B IEJIBIX YHCIax
92 KouTtponbnast pabota: "Teopus menbix 10.03. -
ancen” 14.03.25
93 CucreMa 1 COBOKYITHOCTh YpaBHEHUI. 10.03. —




PaBHOCHIBHBIC CHCTEMBI I CHCTEMBI-

14.03.25

CJIEAICTBUSA

Cucrema 1 COBOKYITHOCTh YPaBHEHHUH. 10.03. —
94 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI- 14.03.25

CIIE/ICTBHS
95 OCHOBHBIE METOJIBI PEIICHUS CHCTEM H 17.03. —

COBOKYITHOCTEH pallioHaTbHBIX YPaBHEHHIA 21.03.25

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U 17.03. —
96 COBOKYIHOCTEH UppaliOHaIbHbIX 21.03.25

YpaBHEHHI

OCHOBHBIE METO/IbI PEIIEHHSI CUCTEM U 17.03. —
97 COBOKYITHOCTEH IOKa3aTeJIbHBIX 21.03.25

ypaBHEHUU

OCHOBHBIE METO/IBI PEIICHHSI CHCTEM U 17.03. —
98 COBOKYITHOCTEH IOKa3aTeIbHBIX 21.03.25

ypaBHEHUU

OCHOBHBIE METO/IBI PEILIEHHS] CUCTEM U 24.03. —
99 COBOKYITHOCTEH J0rapu(pMUUECKUX 28.03.25

ypaBHEHUU

OCHOBHBIE METO/IbI PEILIEHHSI CUCTEM U 24.03.
100 COBOKYITHOCTEH JIoTapu(PMUUIECKHX e

. 28.03.25

ypaBHEHHH

IIpuMeHeHne cuCTeM K pEIEeHUI0

MaTeMaTHUYECKUX 3a]a4 1 3a/1a4 U3 24.03. —
101 pa3INUHBIX 00JIaCTEN HAyKU U pealbHON 28.03.25

KHU3HHU, HHTEPIPETaLUs TOTYYeHHBIX

pe3yIbTaToB
102 [IpuMeHeHne cucTeM K pelieHuo 24.03. —




MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y 13
pa3IMyYHbIX 00JacTel HayKu U pealbHON
YKU3HU, UHTEPIIPETaLUs OTyUYEeHHBIX
pe3yJIbTaToB

28.03.25

[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTUYECKUX 3ajad U 3a7a4 u3

. v 31.03. -
103 pa3INyYHbIX 00JacTel HAyKu U pealbHON 4.04.95
YKU3HH, UHTEPIPETALUS TTOTYICHHBIX .
pe3yJIbTaToB
KonTpoapHas padora: "Cucremsl
PALMOHAIEHBIX, MPPAMOHATBHBIX 31.03. -
104 II0Ka3aTeNIbHBIX U JIOra 4.04.25
pudmMuIecKuX
ypaBHeHU"
31.03. -
105 PanmonanbHble ypaBHEHUS € MTapaMeTpamMu 4.04.25
PanmoHanbHbIE HEPABEHCTBA C 31.03. -
106 na 4.04.25
pameTpaMu
14.04. -
107 PanronaneHbIe CUCTEMBI ¢ TApaMETPAMH 18.04.95
108 UppanuoHabHble ypaBHEHUS, 14.04. -
HEPAaBEHCTBA C apaMeTpaMu 18.04.25
HppanuoHanbHbIe CUCTEMBI € 14.04. -
109 Ha 18.04.25
paMeTpaMu
14.04. -
[Toka3zarenbpHBIC ypaBHEHHS, HEPABEHCTBA C
110 18.04.25

napameTpamu




21.04. —

111 I
OKa3aTeJIbHBIE CUCTEMBI C TapaMeTpaMu 95 04.25
112 Jlorapupmuueckre ypaBHEHHS, 21.04. -
HEpaBEHCTBA C MMapaMeTpaMu 25.04.25
Jlorapudmuueckre CUCTEMEI C 21.04. -
113 a 25.04.25
pameTpamu
TpuronomeTpudeckue ypaBHEHHs € 21.04. -
114 a 25.04.25
pameTpaMu
TpuronomeTpuyecKkrue HEpaBEHCTBA C 28.04. —
115
napaMerpamu 2.05.25
TpuroHoMeTpuieckue CUCTEMBI C 28.04. -
116 a 2.05.25
pameTpaMu
ITocTpoenune u ucciegoBaHue
117 MaTeMaTHYECKUX MOJIENIeH peabHbBIX 28.04. -
CUTyalui C MOMOUIBIO YPABHEHUH C 2.05.25
napameTpamu
[TocTpoenue u uccneoBanue
118 MaTeMaTHYECKUX MOJIENIEH pealbHbIX 28.04. -
CUTyalui C MOMOUIBIO CUCTEM YPABHEHUN 2.05.25
C ImapaMeTpaMu
[TocTpoenue u ucciaenoBanue
119 MaTEeMaTUYECKUX MOJENIEH peatbHbIX 5.05. —
CHUTYAIIH C TIOMOIIBIO CHUCTEM ypaBHEHHI 9.05.25
C rmapamMeTpaMu
120 KonTtponpHas padora: "3amgauu ¢ 5.05.

napaMmerpamu”




9.05.25

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 5.05. -
121 A "V " 9.05.25
: "VpaBHeHus
5.05. -
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A
122 sHammii: "V " 9.05.25
: "VpaBHeHus
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 12.05
12 i: " . e
3 3HAHHH XI')aBHeHI/DI Cucremsr 16.05.25
ypaBHEHUI
12.05. —
124 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3alUs
3Hanuii: "HepaBencrna" 16.05.25
12.05. —
125 Hrorosas koHTponbHas paboTa 16.05.25
12.05. -
126 Hrtorosas KOHTpoOIbHAsA PaboOTa 16.05.25
127 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 19.05. —
sHanuil: "[IponsBonHas u e€ mpumeHnenue" 23.05.25
128 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 19.05. -
3Hanui: "lIponsBoanas u €€ npuMeHeHue" 23.05.25
129 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 19.05. -
3Hanui: "lIponsBoanas u €€ npuMeHeHue" 23.05.25
[ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3AIIHS 19.05. -
130 23.05.25

3HaHui: "MHTErpan u ero npumMeHenue"




131

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS

25.05. —

3HaHui: "OyHKIIN" 30.05.25

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL 1 25.05. -
3HaHui: "OyHkun" 30.05.25

25.05. —

133 Pe3epBHbIii YPOK 1 30.05.25
25.05. —

134 Pe3epBHbIIi YPOK 1 30.05.25
25.05. —

135 Pe3epBHbIIi YPOK 1 30.05.25
25.05. —

136 Pe3epBHBI YPOK 1 30.05.25

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Marematuka. AnreOpa 1 Hayajla MaTEMaTHYECKOTO aHalIn3a; yTriayOJIeHHOe
obOyuenwne, 10 kmacc/ Mepzmsak A.T'., Homuposckwuii J[.A., [Tomsko B.M.; mon
penakuueii [logonsckoro B.E., O0miecTBO ¢ OrpaHUYeHHOM
oTBeTcTBeHHOCThIO M3narensckuii ieHTp « BEHTAHA-I'PADy;
AxunonepHoe o6mectBo «M3narensbctBo «IIpocsenienue

* MartemaTuka. AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHAJIN3a; yriIyOJIeHHOe
o0yuenue, 11 knacc/ Mepzmsik A.I'., Homuposckuii JI.A., [Tonsikos B.M.; nox
penakuueii [logonsckoro B.E., O6miecTBo ¢ orpaHuYeHHOM
oTBeTCTBEHHOCTHIO M3 narenscknii nentp « BEHTAHA-I'PAOy;

AxrmonepHoe o6miectBo «M3aarenbctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI V1A YUUTEJIA

* MaremaTuka: anredpa 1 Hadajaa MaTeMaTHUYECKOTO aHAIU3a. YTy OJIeHHBIN
ypoBenb: 11 knacc: meronnueckoe nocodue / E. B. bynko, A. I'. Mep3sik, B.
b. Ilonounckuii, M.C. SAxup. — M.: Benrana-I'pad, 2020

* MaTtemaTHka: reomeTpus. YTayOneHHbIN ypoBeHb: 11 Kkiacc: MeToanueckoe
nocobue / E.B. bytiko, A. I'. Mep3msk, B. b. [Tononckuit, M.C. Sxup. — M.:

Benrtana-I'pad, 2020



IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
* https://resh.edu.ru/

« http://school-collection.edu.ru/



