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MNOACHUTEJIBHASA 3AIIMCKA

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
YHUBEPCATbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT cBoOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUI Pa3BUTHSI SKOHOMHUKHU U OOIIECTBEHHON 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
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYECKOro aHajlnu3a pPa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETallud  TOJYYCHHBIX  PELICHWM, 3HAKOMATCS €  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOpBIM peanu3yeTcsi Kak uYepe3 Yy4eOHBIM Mmarepual, CrnocoOCTBYIOUIUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yNIbTaT.

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

B ctpykType yuebHoro kypca «Anredpa 1 Hauajaa MaTeMaTHYECKOTO aHAIHN3a
BBIIETICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYHKIMU U rpa@ukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JioTMKay. Bce 0OCHOBHbIE
COJIEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET



oOy4ueHus Ha YpOBHE CpeHEro 0011ero 00pa3oBaHusi, €CTECTBEHHO JOTIOMHSIS JPYT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMHM TEMAMHM U pazaenamu. JJaHHbI yueOHbIN
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUSI MHOKECTB, MaTeMaTHUecKas JIOTuka u ipyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb PEAJIbHON CUTyalluH, IPUMEHATh 3HAHUS,
HOJIyYEHHBIE MpPU H3YYEHUM Y4eOHOro Kypca, JUIsl PELIEHHs CaMOCTOSATEIbHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOW 3a/layu, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUYECKas JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YuCla, YMEHUE JelaTh NPHUKUIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCENT  JIONOJIHAKOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hceld. B KakaoM M3 53THX MHOXECTB PacCMaTpUBAIOTCA
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHNUE KOPHS HATYypaJbHOM CTENEHW HAa MHOMXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHUCET U
3HaKOMCTBY C BO3MOXHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iNyYHbIX 33134
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOEHUU MOJIeNIEH peasbHOr0 MHUpA, LIUPOKO HCIOJIB3YIOTCA 0000IIEHUE U
KOHKpEeTH3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAJU3YETCs HA MPOTSKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, TMOCKOJIBKY B KaXJOM
paznene IIporpamMMbl IpPETyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pe3yibTaTe OoOydYarouMecs OBJAAEBAIOT PA3IMYHBIMU  METOJAAMH  PEIICHUS
palMOHAIbHBIX, HWPPALUOHAIbHBIX, IIOKA3aTEJIbHbIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coepxkamux mapaMerpsl. llomydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEOBAaHUH (DYHKIUI C TOMOIIBIO MPOU3BOIHOM, MPU PEUICHUH MPUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOKJEHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAET B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, (OpMUPYIOTCS HaBBIKUA JEAYKTUBHBIX PACCYKICHHM,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJIIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK S3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKH» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIMNA, UX CBONCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
ynensieTcs: (pOpMHpPOBAHUIO YMEHUS BbIpakaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IONY4YEHHbIE (DYHKIHMH, CTPOUTH HX
rpaduku. Matepuai 3Toil cofepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIINX BbIPAXKaTh 3aBUCUMOCTH MEX/1Y BEIMUMHAMU B Pa3TUYHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U clioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1MH, UCTI0JIb30BAHUIO aHATIOTHH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYT KaK MAaTeMaTHMYECKHUX, TaK U MPUKIAJHBIX 3aj]1ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHUA, BBIYUCIATH MIIoManun (Guryp u oObEMBI TEl, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOIUTh HAMJTYYILIEE PENIEHUE B IPUKJIAIHBIX, B TOM YHACIIE COLUATBHO-
HPKOHOMHYECKHMX, 33a/]a4yax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTUYECKOIO aHajIu3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronecs y3HaroT O BBIJAIOLINXCS
pe3ynbTarax, MOJYyYEHHBIX B XOJ€ pPa3BUTUS MAaTEMaTUKH KaK HAyKH, U 00 HX
aBTOpAXx.



CopeprxarenbHO-METOIMYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MATEeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TIpeiaraloT Hambosee YHUBEPCAIBHBIA S3BIK, OOBEIUHSIONINA BCE pa3Ieibl
MaTeMaTHKd H €€ TPWIOKCHH, OHU CBS3BIBAIOT pa3HbIE MaTEMAaTHYECKHE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTHKH M WCIOJB30BaTh €ro /IS BHIPAKECHUS CBOUX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEeMaTUKA KaK HayKd CIIeyeT TpU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYECKOH JIOTHKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICTHUPOBAHUS, KOTOPHIC MPH3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJENeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eiioB MPOTPaMMBI, ITOCKOJLKY BECh MaTepra
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOAATeIbHOCTh, YMEHHME HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B IPOIIeCCe U3yUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
ananuza» otBoauTcs B 10 kitacce — 133 yaca (4 yaca B HeemI0).



COAEPXKXAHUE OBYYEHUA
10 KITACC

Yuciaa 1 BBIYUCTCHUSA

Pannonansupie uynciaa. OOBIKHOBEHHbIE U JACCATHUYHBIC JPOOH, MPOIEHTHI,
OeckoHeuHble nepuoanueckue Apodu. Ilpumenenue apoOell U MPOIEHTOB IS
pelIeHns NPUKIAAHBIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUM U PEATIbHOM KU3HH.

JlelicTBuTENbHBIE 4HWCIa. PalvoHanbHBIE W UPPAUUOHAIBHBIE  YHCIIA.
Apudmernueckre — omepaluud ¢ JCHCTBUTENBHBIMM  uyucilaMd.  Mojayib
JNEHUCTBUTEIBLHOTO YMciaa U ero cBoicTBa. [IpuOmmk€HHbIE BBIUMCICHUS, MpaBUIIA
OKPYTJICHHUsI, IPUKUKA U OLIEHKA PE3YJIbTaTa BbIYACICHHM.

Crenens ¢ nenbiM nokaszaresnem. bunom Hetotona. cnonbs3oBanue moaxoasuen
dbopmbl 3amucu JACHCTBUTEIBHBIX YMCEN I PEIICHUS MPaKTUYeCKUX 3a1ad u
MIPEJICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €T0 CBOMCTBA.

Crenenp ¢ panuMoOHAJbHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM IOKA3aTEIIEM.

Jlorapudm umcna. CoiicTBa sorapudma. JlecaTuuHble W HaTypaJlbHbIC
norapu@Msl.

CuHyCc, KOCHHYC, TaHI€HC, KOTAaHT€HC YHCJIOBOIO aprymeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHIE€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxxnecTBa v TOXKAECTBEHHBIE TPe0Opa3oBaHusl. Y paBHEHHUE, KOPEHb YPaBHEHUS.
PaBHOCUIIBHBIE ypaBHEHHMsI W YpaBHEHMSA-CIEACTBUs. HepaBeHCTBO, penieHue
HEpPABEHCTBA.

OcCHOBHBIE METOJBI PEIICHUs IEIbIX U APOOHO-pPAlMOHATIBHBIX YPAaBHEHUM W
HEpPaBEHCTB. MHOIrOYJIECHBI OT OJIHOM TMEpeMEHHOW. JleieHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorowieHs! ¢ nenbiMu KodhGUuimeHTamu.
Teopema Buera.

[IpeoOpazoBaHus UNCTOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHHU.

HNppanmnonaneubie ypaBHeHUA. OCHOBHBIE METOJbI PEIICHUS UPPALMOHAIBHBIX
YpaBHEHUM.

[TokazarenbHble ypaBHEHUsA. OCHOBHBIE METOJIbI PEHIEHUS IMOKA3aTEeNIbHBIX
YPaBHEHUM.

[IpeoOpazoBaHue BbIpaXeHU, COAEpKALUX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METObI PELICHUS JIOTApU(PMUUECKUX
YpaBHEHUM.

OcHoOBHBIE TPUTOHOMETPUYECKHUE (hOpMYIIBL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BbIpAXKEHUN. PellleHre TpUroHoMEeTpUYECKUX YPaBHEHUM.



Pemienne cucreM JIMHEMHBIX YpaBHEHUMH. Marpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpeaenuTeNlb MaTPUIIbl 2X2, €ro TEOMETPUUYECKUIM CMBICI U CBOWCTBA,
BBIYMCJIEHUE €r0 3HAYECHUs, NMPHUMEHEHUE ONPEACIIUTENS Il PEIIEHUS CHUCTEMBI
JIMHEWHBIX YpaBHEHUN. PeneHre npukiagHbIX 3a1a4 ¢ MOMOIIBIO CUCTEMBI IMHEWMHBIX
ypaBHeHuil. MccrnegoBaHue MNOCTPOCHHOM MOJEIA C MOMONIIBIO MaTpull |
ONPEAECTIUTEIIEH.

[ToctpoeHne MaTeMaTUYECKHUX MOJECIEH PEaTbHOM CHUTYallud C IOMOIIBIO
YPaBHEHH W HEpaBeHCTB. lI[puMeHEHHE ypaBHEHU U HEPABEHCTB K PEUICHUIO
MaTEeMaTUYECKUX 3aJ]1a4 U 33/1a4 U3 pa3InYHbIX 00JacTel HAYKU U peabHOM KU3HU.

DYyHKIUHU U TPAPUKHU

@yHKUsA, crnocoObl 3amanus (yHKUMH. B3aumMHO oOpaTHble (YHKUHUU.
Komnosumus  dynkuuii. [padux  dyskmum. DnemeHTapHble NpeoOpa3oBaHUs
rpa@uKoB QyHKIIMA.

OO6nactpb ompesneneHuss U MHOXKECTBO 3HadeHUi (yukiuu. Hymu dyHKuuu.
[TpomexyTku 3HaKomocTosiHcTBa. UETHbIe M Heu€THbIe (yHKIUU. [leproauueckue
¢byukiuu. IIpoMeXyTKM MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
¢ysnkun. Hanbomnpiiee 1 HauMeHblllee 3HaYeHHs PYHKIIMU HA TPOMEXYTKE.

Jluneitnasi, KBaJpaTuyHas | JAPOOHO-IMHEHHAas (YHKIMU. DJIeMeHTapHOE
UCCJIEIOBAHKUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QpyHKUMS C HaTypaldbHBIM M LETbIM MoKa3atenem. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-Oi cTENeHU Kak PyHKIUU 0OpaTHOM CTENEHH C
HaTypaJbHbIM ITOKa3aTEJIEM.

[TokazatenpHass u Jnorapudmuueckass (GyHKIUHA, UX CBOWCTBA M TrpaduKH.
Hcnonb3zoBanue rpadgukoB GyHKIMM 1715 pelIeHNs YpaBHEHU.

TpuroHomerpuyeckas OKPYXKHOCTb, ONPEAEICHUE TPUTOHOMETPUYECKHUX
(GyHKIUI YHCIOBOTO apryMeHTa.

OYHKITMOHAIBHBIC 3aBUCUMOCTH B peaJbHBIX Mpoleccax U sBiaeHusx. [ paduxu
pEAIbHBIX 3aBUCUMOCTEMN.

Hayaja MmaTeMaTH4ecKOro aHajaimnsa

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHMs  ITOCIEIOBaTeIbHOCTEH. MeTton
MaTeMaTHYeCKOM MHAYKIMU. MOHOTOHHBIE U OIPaHUYEHHBIE MTOCIIEI0BATEIBLHOCTH.
Hctopusi BO3HUKHOBEHHUS MaTEeMAaTHUYECKOTO aHalM3a KaK aHalu3a OECKOHEYHO
MaJbIX.

Apudmernueckass U reomMeTpuyeckas nporpeccu. beckoHeuHo yObIBaroIas
reomerpuyeckas mnporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH reoMeTprYecKon
nporpeccuy. JIMHEMHBIM U DKCHOHEHIMAIBHBIA pocT. Yucno e. Popmyiia CIOKHBIX
MPOLIEHTOB. Vcoab30BaHte MPOrPECCUH AJIS PEILIEHUS PEATIbHBIX 33a4 IPUKIAJHOIO
Xapakrepa.



HenpepbiBHble pyHKIIMM U UX CBOMCTBA. TOoukM pa3pbiBa. ACUMOTOTHI IpaUKOB
¢bynkuii. CBoiicTBa (YHKIMI HEMPEpPhIBHBIX Ha OTpe3ke. MeToa MHTEpBAaJIOB IS
pelieHus: HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEPBIBHBIX (YHKIMM ISl peIIeHUs
3az1ay.

[lepBast u BTOpast mpousBojHble (pyHKIMU. OnpeseneHne, TeOMETPUIECKUN U
(bu3nyecKuil CMBICT MPOU3BOIHON. YpaBHEHHE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[IpousBoaubie dneMeHTapHbIX GyHKIHUN. [Ipon3BogHas cymMMBbl, TpOU3BEACHMUS,
YACTHOTO M KOMITO3ULIUU (QYHKIHI.

MHoKecTBa M JIOTHKA

MHOXeCTBO, Oniepaliiy HajJi MHOXKECTBAaMU U UX CBOMCTBa. [{lnarpammel Diinepa—
Benna. [IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO annapara Jjisl ONUCaHUs PEATBHBIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]a4 U3 IPYTHX y4EOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOHWCTBO MaTeMaTUYECKOTO OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHMS.

INIAHAPYEMBIE  PE3VJIBTATBI OCBOEHUA YUEBHOI'O KVYPCA
«AJI'EBPA 41 HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YIJIVBJIEHHBII YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTh TPAKJTAHCKON TMO3UIUKU OOYYAIOIIETOoCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUUCKOTO OOIIECTBA, MPEICTABICHUE O MATEMAaTUYECKUX
OCHOBax  (YHKIIMOHMPOBAHUS  PA3JIUYHBIX CTPYKTYp, SBICHHUH, MPOLETYP
IpaKJaHCKOTO 0011ecTBa (BRIOOPHI, OMIPOCHI M IPYTO€), YMEHHE B3aUMOICHCTBOBATS C
COIMAIBHBIMU MHCTUTYTAMH B COOTBETCTBHUH C UX (YHKIHUSIMHU ¥ HA3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAXKEHUS K
MPOUIJIOMY M HACTOSIIEMY POCCHUMCKOM MAaTE€MAaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB M POCCUHMCKOM MAaTEMAaTUYECKOMW IIKOJIBI,
WCIIOJIb30BAaHUE DJTHX JIOCTHKEHUW B JPYruX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME JIYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, cPOpMHUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUS, 3THUYECKOTO IOBEACHHUS, CBSI3aHHOIO C NPAKTUYECKUM
MIPUMEHCHUEM JOCTHKECHHUN HAYKHA U JIESITEIbHOCTBIO YYEHOTI0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIYILIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:



ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYas ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHUA, PACCYKICHUH, BOCIPUAMYHUBOCTh K
MaTEMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMECHUSI IPUMEHAThH MAaTEMaTHIECKUE 3HAHUS B MHTEpEcax
3I0pOBOTO M 0Oe30macHoro obpasza >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBBIO (3I0POBOE MHTAaHHE, COAJAHCUPOBAHHBIA PEXUM 3aHATHH W OTHAbIXA,
peryisipHas (Qu3uyeckas akTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHUE IMPH
3aHATHUSAX CIIOPTUBHO-030POBUTEIBHON JAESATEIHHOCTDIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE LICHHOCTH TPYJI0JII00US, UHTEPEC K PA3IMUHBIM
chepam mnpodeccuOHATBHOM JEesSTEIBbHOCTH, CBA3aHHBIM C MaTEMaTUKOW U €
MPWIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymied mpodeccun u
peaTn30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIaHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTUYeCKOMY 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUU BCEU KU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MaTEMaTUUECKOMN
HaIpaBJICHHOCTH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJbTYpbl, TOHMMAaHWUE  BIIMSHUS
COIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOIHON W COLMAIBHOU
Cpeibl, OCO3HAHME TJI00AIBHOTO XapaKTepa IKOJIOTUUECKUX Mpo0IeM, OpUeHTAIUS Ha
MpUMEHEHNE MaTeMaTHYEeCKUX 3HAHUM JUIsl PEIIeHHs 3a/1a4 B 00J1acTH OKpY>KaloIen
cpenbl, IJIAHUPOBAHHME TOCTYNKOB M OLIEHKH HMX BO3MOXHBIX IOCIEICTBUI IJIs
OKpYXarouen Cpepl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKU U OOIIECTBEHHOW MPAKTUKHU, TOHUMAHUE MAaTEeMaTHYECKOM
HayKd Kak c(epbl YeJTOBEUYECKOUN NEITEIIbHOCTH, 3TAOB €€ Pa3BUTHS M 3HAYUMOCTH
JUIS pa3BUTUSI IUBUJIM3AIMHU, OBJIAJICHUE S3BIKOM MAaTEMAaTHKW UM MaTEeMaTUYeCKOM
KYJbTYPOU KaK CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIIATh IPOCKTHYIO U
HCCIIEIOBATENbCKYIO JIEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble jornyeckue 1eicTBUA:

BBISIBIIATH M XapaKTEPU30BaTh CYLIECTBEHHBIE NPU3HAKUM MAaTEMaTHUYECKHUX
00BEKTOB, MOHSATUM, OTHOIIEHUN MEX]y MOHATUSIMH, (POPMYJIHPOBATH OMpPEICTCHUS
MOHSTHUH, YCTaHABIIMBATh CYUIECTBEHHBIH MPU3HAK KiacCU(UKAIMU, OCHOBAHMS JJIsi
0000IIEHNS U CPaBHEHUS, KPUTEPHUH ITPOBOAMMOIO aHAIN3a;



BOCIIPUHUMAT, dopMynupoBaTh W TPeoOpPa3OBBIBATH  CYXKIACHHS:
YTBEPAMUTENbHBIE U OTPULATENbHBIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U NIPOTUBOPEUUS B
(dakTax, NaHHBIX, HAOMIOJEHUSAX M YTBEPXKICHUSAX, MpeAjaratb KpUTEPUM IS
BBIABJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUN;

JeNaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

IPOBOJIUTH CAMOCTOSITENIBHO JOKa3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPKACHUN
(mpsiMble U OT MPOTHBHOIO), BBICTPAUBATH ApPTyMEHTALMIO, IPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKIEHUS U BBIBOJIBI;

BBIOMPATH CIIOCOO penieHust ydeOHOM 3a1auM (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus1, BBIOUpaTh HaubosIee MOAXOIAIIUN ¢ yUETOM CaMOCTOSATEIbHO BbIIEICHHBIX
KpUTEPHUEB).

ba3oBble ucciaenoBarejbcKue 1eHCTBUA:

HCIIOJIb30BaTh BOMNPOCHI KaK MCCIENI0BATEIbCKUI WHCTPYMEHT IIO3HAHMUS,
(hopMyIupOBaTh BOIPOCHI, PUKCUPYIOLIUE IPOTUBOPEUHUE, IPOOJIEMY, YCTaHABIMNBATD
UCKOMOE M JaHHOe, (OpMHpOBaTh T'MIIOTE3y, apryMEHTUPOBATh CBOIO IO3HIIUIO,
MHEHUE;

MIPOBOJIUTH CAMOCTOSITENHHO CINIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIETOBAHUE 110
YCTAaHOBJICHUIO OCOOEHHOCTE MAaTeMaTH4ecKoro OOBEKTa, SIBICHMS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu, SIBJICHUSIMHU, IPOLIECCAMU;

CaMOCTOSATENbHO (OPMYIHPOBAaTH OOOOIIEHHMS W BBIBOJBI IO pe3yjbTaTaMm
MPOBEAEHHOTO HAOJIIOIEHUS, UCCIIEI0BAaHNUS, OLIEHUBATh JOCTOBEPHOCTD MOJIYUYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

MPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE IIpollecca, a TakKe BbIABUIAThH
IIPEATOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISBJIATh AepUINTHI MHPOPMAIMU, JAAHHBIX, HEOOXOIMMBIX JJIsl OTBETa Ha
BOIIPOC U IS pEUIECHUs 3a/1a4u;

BbIOMpATh MH(OPMAIMIO U3 HMCTOYHMKOB PA3JIMYHBIX TUIOB, aHAJIMU3UPOBATH,
CUCTEeMaTHU3UPOBaTh U UHTEPIPETUPOBATh MHPOPMALIMIO PA3IUYHBIX BUIOB U (POpM
IIPEICTABIICHHUS;

CTPYKTYpPUpPOBAaTh HMH(POPMALIUIO, MPEACTABIATh €€ B pazIMyHbIX (opmax,
WJUTIOCTPUPOBATH TpapUuecKy;

OLIEHMBATh Ha1EKHOCTh MH(OPMALIUU 10 CAMOCTOSITENIBHO C(HPOPMYIHMPOBAHHBIM
KPUTEPUSIM.

KoMMmyHMKaTHBHBIE YHHBepCaJbHbIe y4eOHbIe 1eHCTBUS

OO0wmenne:



BOCIIPUHUMATH ¥ (POPMYIHPOBATH CYXKJEHHUS B COOTBETCTBUU C YCIOBUSMH U
IeIIMHU OOIIEHNS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX H
MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS M0 XO1y PEIICHHUS 3a/1a4i, KOMMEHTUPOBATh
MOJIYYCHHBINA PE3YJIbTAT;

B XO0/€¢ OOCYXIEHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI,
MpOoOJIEMBI, pelaeMoi 3a/1auu, BhICKa3bIBATh UJICH, HAIICIICHHBIE HA TIOUCK PEIICHWS,
COTIOCTaBIIATh CBOM CYXKACHHUS C CYXKICHHUSIMH JPYTUX YYAaCTHUKOB JIHAJIOTA,
oOHapy>KUBaTh Pa3IMYME U CXOJICTBO MO3UIUH, B KOPPEKTHOU (popMe GOpMyITHPOBATH
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTAThl PEIICHUS 3aJad, SKCICPUMEHTA, HCCIICIOBAHUA,
MPOEKTa, CAMOCTOATEILHO BHIOMpATh (opMaT BBICTYIUICHHS C YYETOM 3amad
MIPE3EHTAllUU U OCOOEHHOCTEH ayTUTOPHUHU.

PeryasiTuBHbIE YHHBepPCcaJbHbIE YueOHbIe 1elCTBUSA

Camoopranuzamnus:

COCTaBJISITh TUTAH, aJITOPUTM PEIICHHS 3aJa4yi, BRIOMpATh CITOCOO pErieHUs C
YIETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTUPOBATh H
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOUM MH(POPMAIIUH.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbBIN HHTEJIEKT:

BJIAJICTh HaBBIKAMU TIO3HABATEILHON pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JEUCTBUH W MBICIUTEIBHBIX IPOIECCOB, WX pE3YyJIbTaTOB, BIANETh CIIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJISI MPOIECCa W PE3ysIbTaTa PEHICHUS MaTeMaTHYECKOU
3a/1auu;

PENBUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPH PEIICHUH 3aJayd,
BHOCHUTh KOPPEKTHBHI B JICSITCIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HalJIEHHBIX OIMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBUE PE3yJIbTaTa IEH U YCIOBUSAM, OOBSCHATH MPUUUHBI
JOCTIKECHUST WM HETOCTIKEHUSI Pe3yJIbTaTOB JESATEIHHOCTH, HAXOJIUTH OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAA AeATEJIbHOCTD:

MOHMMAaTh M HCIIOJIh30BaTh MPEHMYIIESCTBA KOMAHIHOW W WHIAMBUIYaJTbHON
paboTHI TIPU pPEIICHUH y4eOHBIX 3a7a4, TPUHUMAThH 11eJThb COBMECTHOM JICSITEIIbHOCTH,
MJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW pabOThI, pacmpenensiTb BHIBI padoT,
JIOTOBApUBATLCS, OOCYXIaTh MPOIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKHX JIIOJCH;

y4acTBOBaTh B TPYMINOBBIX ¢dopmax padboThl (0O0CyXkaeHUs, oOMEH MHEHUH,
«MO3TOBBIE TITYPMbDY U WHBIE), BHITIOJHATH CBOIO YaCTh PabOThI M KOOPAMHUPOBATH
CBOM JICHCTBUS C IPYTMMH YJI€HAMU KOMAaH]IbI, OIICHHBATh KA4€CTBO CBOETO BKJIAJA B
001U MPOAYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOIEHCTBHUSI.



HPEAMETHBIE PE3YJIbTATBI

K xonmy o6ydenuss B 10 kJjacce oOyJaroniuiics TOJYYHUT CIEAYIOIIHE
IpeIMETHBIE PE3YJIbTATHI 110 OTAEIBHBIM TEMaM pabouel MporpaMMbl yueOHOTo Kypca
«Anre0Opa 1 Hayajla MAaTEMaTUYECKOTO aHATTN3ay:

Yuciia 1 BBIYMCICHUS:

CBOOOZIHO OMEpUPOBaTh MOHATHAMH: pAIHUOHAIBHOE YHCIO0, OeCKOHEeuHas
nepuoAnyueckas  IpoOb, TMPOLEHTHI, HWPPALMOHAIBFHOE  YHCIO, MHOXECTBa
PaLMOHAIBHBIX U IEHCTBUTEIBHBIX YUCE, MOAYJIb JECHCTBUTEIBHOTO YHCIIA,;

IPUMEHATH JPOOU U MPOLIEHTHI JUIs PELICHUs IPUKIAIHBIX 3a7a4 U3 Pa3INdHbIX
OTpacJIey 3HAHUW U PEATbHOU KU3HU;

MIPUMEHSATh NPUONMKEHHBIE BBIYUCICHUS, IpaBUjIa OKPYTJIEHUS, TPUKUIKY U
OLICHKY pe3yJbTaTa BBIYHMCICHUN;

CBOOOZIHO ONEpUPOBATh TMOHSATHEM: CTENEHb C ILEJNbIM IOKAa3aTeseM,
MCIOJIb30BaTh MOJIXOAIIYI0 (JOpMY 3allUCU JEUCTBUTEIBHBIX YUCEN JUIS PEIICHUs
MPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHbBIX;

CBOOOJHO ONEpPUPOBATh IOHATUEM: ApPUPMETUUYECKUN KOpPEHb HATypaJbHOU
CTEIICHU;

CBOOO/IHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PALlMOHAJIBHBIM I10Ka3aTeleM;

CBOOOJHO OIEPUPOBATH MOHATUAMM: JIOTapu(dM 4YuCia, JECATUYHBIE U
HaTypaJibHbIE JIOTapU(PMBbI;

CBOOOJHO ONEPUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHI€HC
YHUCJIOBOI'O apryMEHTa;

ONEpUPOBaTh MOHATHUSAMH: APKCHHYC, APKKOCMHYC W APKTAaHIE€HC YHMCIIOBOTO
aprymMeHTa.

YpaBHeHMs 1 HEPABEHCTBA:

CBOOOZIHO ONEpUPOBaTh TOHATUSIMU: TOXKIECTBO, YpPaBHEHHME, HEPaBEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHMSI-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSATh pPa3IMYHble METOJbl PEIICHUS palUOHAJIBHBIX U  APOOHO-
palMOHAIBHBIX YPAaBHEHUH, TPUMEHSATH METOJ UHTEPBAJIOB JIJIsl PEIIICHUS] HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MOHATHUAMHM: MHOTOYJIEH OT OJHOM TEpPEeMEHHOM,
MHOTOYJIEH C LIETbIMU KO3 PUIIMEeHTaMu, KOPHU MHOTOYJIEHA, IPUMEHSATh JIEJICHHUE
MHOT'OWIEHA HA MHOTOUJIEH C OCTAaTKOM, TeopeMy besy u teopemy Buerta juist perienus
3a/1ad;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEUHBIX YPaBHEHUMN, MaTpHUILIA,
ONPENEIUTENIb MATPULIBI 2 X 2 ¥ €r0 FTeOMETPUYECKUNA CMBICII, HCIIOJIb30BATh CBOUCTBA
onpenenuTess 2 X 2 1y BBIYUCIEHUS €ro 3HAaYCHMs], IPUMEHATh ONPEASTUTENN JJIs
pPELIEHUs] CUCTEMBbI JIMHEWHBIX YpPaBHEHWI, MOJEIMPOBATH pPEaJbHbIE CUTYaLlMH C
IIOMOILBIO CHUCTEMBI JIMHEHHBIX YPAaBHEHMM, MCCIIEIOBAaTh IOCTPOCHHBIE MOJEIHU C
IIOMOILBIO MATPULL U ONPEIEIUTENICH, UHTEPIIPETUPOBATH NIOJIYyYECHHBIN PE3YJIbTAT;



MCIIOJIb30BaTh CBOMCTBA IEHCTBUIN ¢ KOPHAMH JJIsl Pe0oOpa30BaHUsl BEIPAXKEHUI;

BBIIIOJIHATH MPE0OPa30BaHUS YHMCIOBBIX BBIPAXKEHHM, COAEpKAIUX CTEIECHH C
palMOHAIBHBIM IT0OKA3aTeIIEM;

UCIIOJIb30BaTh CBOMICTBA JIOTapu(MOB AJis IpeoOpa3oBaHUsl JIOTapuPMUUECKUX
BBIPAKCHHN;

CBOOOZHO OMEpPUPOBATh MOHITHSIMH: HPpPaLMOHAIBHBIC, TOKAa3aTENbHbIE U
JorapuMuUecKre ypaBHEHUS, HAXOJUTh WX PEIICHUS C MOMOIIBI0 PABHOCUIBHBIX
[IEPEXO0B UIIM OCYLIECTBIISASA IIPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpPHUYECKHE (DOpMyNbl A IpeoOpa3oBaHMs
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOOJHO  ONEPUPOBATH MOHSATHUEM: TPUTOHOMETPUYECKOE  YpaBHEHHUE,
OPUMEHATh  HeoOXoAumble  (QOpMyJbl  JJIi  pPEUICHUs  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJIEIMPOBATh PEAJIbHbIE CUTYAllUU Ha A3bIKE aIreOpbl, COCTABIATH BBIPAKECHHUS,
YpaBHEHUS, HEPABEHCTBA I10 YCJIOBHIO 33J]a4M, UCCIEA0BATh OCTPOECHHBIE MOJEIIHU C
MCIIOJIb30BAaHUEM allapara ajreopsbl.

DOyHKUUMA U Tpaduku:

CBOOO/IHO OIEpPUPOBaTh MOHATUAMU: (DYHKLHUS, CHOCOOBI 3afaHMsl (PYHKIMH,
B3aMMHO 0OpaTHble (PYHKIHMH, KOMIO3ULKA GYyHKUUN, rpaduK (YHKIHH, BBITTOJHSTh
aJIeMEeHTapHbIe IPeoO0pa3zoBaHusi rpa@uKoB HYyHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OINPEAECIECHUS U MHOXKECTBO
3HaYeHUN QYHKIMU, HYJIH PYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZIHO ONEpUPOBaTh MOHATUSAMM: UETHbIE W HEYETHbIE (PYHKIIHH,
MepUOINYECKre (PYHKIUU, MPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCHUMyMbI H
MUHUMYMBI (YHKIMHM, HauOosblllee W HAaUMEHbIlee 3HaueHue (QYHKUUHU Ha
IIPOMEKYTKE;

CBOOOZHO OMEpUpPOBATh MOHATHSMH: CTENEeHHas (PYHKUUS C HATypaJbHBIM U
LEeJNbIM TOKa3aTelieM, Ipa@UK CTENEeHHOW (YHKUMU C HaTypaldbHBIM M LEJIbIM
nokasaresieM, Trpaduk KOpHA N-OM cTeneHW Kak (yHKUUU OOpaTHOM CTENEHU C
HaTypaJibHbIM TOKa3aTeNeM;

ONEepUpPOBaTh TMOHATHSMM: JIMHEWHas, KBaJpaTHYHas U JpOOHO-TUHEHHAs
(GyHKIIUM, BBITIOJIHATE 3JIEMEHTApPHOE HCCIIEA0BAHNE U MIOCTPOEHUE UX TPaPUKOB;

CBOOOJHO OINEpUPOBAaTh TMOHATHSAMHU: I[IOKa3aTeNbHAas M Jorapupmuyeckas
GyHKUIMHM, MX CBOWCTBA W rpaduKH, UCHOJIb30BaTh WX TIpaQUKU IJIs pelIeHUs
YPaBHCHUH;

CBOOOJHO OMEpUPOBATH TMOHATHUSIMHU: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
oTpesieNieHue TPUTOHOMETPUUECKHUX (YHKIIMI YUCIOBOTO apryMEHTa;



UCIOJIb30BaTh rpaduku  (GYHKIOUH A8 UCCIENOBAaHUS  MPOLECCOB U
3aBUCUMOCTEN TMpHU PELICHUU 3a]ad W3 JIPYTUX Y4YEOHBIX MPEIMETOB M pealbHOU
’KU3HU, BbIpaXkaTh (JOpMyJIaMU 3aBUCUMOCTH MEKy BETUUUHAMU;

Hayana mareMaTH4ecKOro aHa/Iu3a:

CBOOOZHO OIEpUpPOBaTh MOHATHSAMH: apupMeTHdeckass M TeoOMeTpUYecKas
nporpeccusi, 0ECKOHEYHO yOBIBAIOIIAsl F€OMETPUYECKAS] MPOrPECCHsi, JTMHEUHBIN U
AKCIIOHEHIIMATBHBIA POCT, (POpMyJa CIOKHBIX MPOIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

UCIIOJIB30BaTh IIPOTPECCUM I PELICHHWS PEANBHBIX 3a7a4 IPUKIATHOTO
XapaxkTepa;

CBOOOJHO OMNEPUPOBATH MOHATHUSIMHU: IOCIEI0BATEILHOCTb, CIIOCOOBI 3aJaHus
IIOCJIEIOBATEIbHOCTEW, MOHOTOHHBIE W OrPAHMYEHHBIE IIOCJIEI0BATEIbHOCTH,
MOHMMATh OCHOBBI 3apOK/ICHUSI MaTEMaTUUYECKOIO aHaJIN3a KaK aHaiu3a OECKOHEUHO
MaJblX;

CBOOOJHO ONEPUPOBATH MOHATHAMU: HENPEPBhIBHbIE (DYHKIIMH, TOUKU pa3pbiBa
rpaduka QyHKIMH, aCUMIITOTHI rpaduka PyHKIUY;

CBOOOZIHO OIEpPUpPOBaTh IOHATHEM: (YHKIMS, HENpepbhlBHAs Ha OTPE3KeE,
NPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIUH IJIs1 peLICHU 3a/1a4;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: NIEpBasi U BTOpas MPOU3BOAHbBIE (DYHKIINH,
KacarelibHasl K Tpaduky QpyHKIUY;

BBIYMCIIATH IPOU3BOJIHBIE CYMMBI, TPOU3BEICHHUS, YaCTHOT'O M KOMITO3HUIIMH ABYX
(byHKIUi, 3HaTh IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh TEOMETPUUYECKUM W (U3UYECKHM CMBICT TIPOWU3BOJHON ISt
penieHus 3aaa4.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, ONIEPaLlMU HaJl MHOKECTBAMU;

HCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN armapaT JJI1 ONHUCAaHUs PEabHBIX
MIPOLIECCOB U SABJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

CBOOOJHO OIEpUPOBaTh MOHATUSIMU: OIpEACNIEHUe, TEeOpeMa, YpaBHEHUE-
CJIEICTBHE, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, J0KAa3aTeIbCTBO, PABHOCHIIbHBIC
YPaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A 10 KJIACC

Ne
n/
n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

MHokecTBO
ENUCTBUTEILHBIX
YHCEII.
MHoOTro04JIeHEI.
Parmmmonansnabie
ypaBHEHUS U
HEPaBEHCTBA.
CucreMbl TUHEHHBIX
ypaBHEHUH

KoanuecTBo 4acoB

Bcer

0

24

KoHTpoJbHBI
e padoThl

[MpakTnyeckn
e padoTsl

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTesibH
ble pecypchl

OyHKIUYU U
rpadukH.
Crenennast pyHKIUS
C LIETIBIM
IIOKa3aTeseM

12

Apudpmernueckuii
KOpeHb N-oi
CTEIICHH.
HppanmonanbHele
YpaBHEHUs

15

Iloka3arenpHas
GyHKIMS.
IToxa3aTennHBIC
ypaBHEHUS

10

Jlorapupmuueckas
GbyHKIMS.
Jlorapupmuueckue
ypaBHEHUS

18

Tpuronomerpuueck
V€ BBIPAXKCHUS U
YpaBHEHUS

TlocnenoBaTenbHOCT
U ¥ IPOTPECCUU

22

10




HenpepsiBHbie
8 GyHKIUH. 20
[IpousBogHas

IToBTOpEHME,
0000111EHHE,
CUCTEMAaTU3aLUS

3HAHUH

OBIIEE KOJIMYECTBO
YACOB 10 133
[TPOT'PAMME

14







HOYPOYHOE INIVIAHUPOBAHUE

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A 10 KJTACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka KonTpoabubie IIpakTuueckue op
n/n Bcero U3YYeHUSs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
MHoxecTBO, onepauy Ha,
1 DAl HaA 1 01.09.2025
MHO>XECTBAaMH U UX CBOMCTBA
2 Juarpammsl Diinepa-Benna 1 02.09.2025
[IpruMeHeHne TeopeTUKo-
3 MHOXECTBEHHOI'0 amrapara JJisi pelIeHUs 1 03.09.2025
3aJa4
Pannonansheie unciaa. OOBIKHOBEHHBIC U
4 JECATHUYHBIE TPOOH, MPOLICHTHI, 1 04.09.2025
OeCKOHEYHBIE TIEPUOANYECKHE JPOOH
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 08.09.2025
OeCKOHEYHBIE TIEPUOANYECKHE JPOOH
IIpumenenue qpoOeii U MPOLICHTOB IS
6 P AP POHCHTOB A 1 09.09.2025
penieHust MPUKIAIHBIX 3324
[Tpumenenue npoOeii U MPOILCHTOB IS
7 P P POTIGHTOB A 1 10.09.2025
pelIeHs TPUKIaJAHbIX 3a7a4
CHCTBUTEIbHEIC UHCiIa. ParnoHaabHEIC
8 A B 1 11.09.2025
Y UppallMOHAJIbHBIE YnCia
Apudmerndeckue onepaium ¢
9 pucb pat 1 1 15.09.2025

}IGI\/’ICTBI/ITGJ'ILHBIMI/I qHucJjiaMu




10

Mopynp AEeMCTBUTEIBHOIO YACIIA U €TI0
CBOMCTBA

16.09.2025

11

12

13

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

OcCHOBHBIE METO/IbI PEILICHHUS LENbIX U
JIPOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

17.09.2025

18.09.2025

22.09.2025

14

OCHOBHBIE METO/IbI PEIIECHUS LIEIBIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

23.09.2025

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUYI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

24.09.2025

16

17

MHoOrouseHs! ¢ HeIbIMUA
koa¢p¢unmentamu. Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUN

25.09.2025

29.09.2025

18

19

20

Pemrenne cucreM TMHENHBIX YpaBHEHUI

Marpuna cucTeMsl JTMHENHBIX
ypaBHeHU. OnpeaenuTenb MaTPUILbI
2x2, ero reoMeTpUIECKUI CMBICI U
CBOICTBA; BEIYUCIICHHE €r0 3HAYCHUS
Onpenenurens MaTpUILbl 2X2, €ro
T€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIUHCJICHHE €r0 3HAUCHUS

30.09.2025

01.10.2025

02.10.2025




21

[IpumMenenue onpeaenuTens s
pellIeHUs] CUCTEMbI JINHEHHBIX ypaBHEHUN

06.10.2025

22

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue npukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

07.10.2025

08.10.2025

24

KonTtponsnast pabdora: "PanuonanbHbie
ypaBHEHHUs U HepaBeHcTBa. CrucTeMsl
JMHENUHBIX ypaBHEHUN"

09.10.2025

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITHH.
B3anmuo obpatnbie QyHKINH.
Komnosunus ¢pyHknmit

13.10.2025

26

27

I'paduk Qynkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuuu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

14.10.2025

15.10.2025

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

16.10.2025

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOoinsiee 1 HanMeHblllee 3HAUYCHNE
(GYHKIIMHM Ha IPOMEKYTKE

20.10.2025

30

31

JluneliHasi, KBagpaTU4Has U JpOOHO-
TuHeHas QyHKuun

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITHX PYHKLIUI

21.10.2025

22.10.2025




DJIeMEHTapHOE UCCIIEIOBAaHUE U

32 y 23.10.2025
MoCTpoeHue rpauKoB ITUX PYHKITUN

33 Crenens ¢ 1eabIM 1okaszareiaeM. bunom 05.11.2025
Herorona

34 Crenens ¢ 1esbIM NTOKa3areneM. buaom 06.11.2025
HeroTona
Crenennast GyHKIHUS C HATYPaJIbHBIM H

35 LeNbIM TMoKa3aTeneM. E€ cBoiicTBa u 10.11.2025
rpaduk

36 KOHTpOJII:H&iSI pa600Ta: "CreneHHas 11.11.2005
¢ynkuus. E€ coiicTBa u rpadux"

37 Apudmernaeckuit }(OpeHL HaTypaJbHOU 12.11.2005
CTETEeHH U ero CBOMCTBA

38 Apudmernaeckuit j(OpeHI) HaTypaJIbHOU 13.11.2025
CTETEeHH U ero CBOMCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHHIH, 17.11.2025
CoJIepKaliX CTENEHU U KOPHU

40 [TpeoOpa3oBaHs YHCIOBBIX BBIPAKECHUIA, 18.11.2025
COJIEpKalINX CTENEHU U KOPHU

41 [IpeoGpa3oBaHMs YUCIOBBIX BbIpAXKEHUH, 10.11.2025
COJIEpKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

42 METOMBI PEIIEHUS UpPallMOHAIBHBIX 20.11.2025
ypaBHEHUU
Uppanunonansueie ypaBHeHus. OCHOBHBIC

43 METOABI PEMIEHHS UPPALIMOHAIBHBIX 24.11.2025

ypaBHEHUU




Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

44 METO/Ibl PEIICHHS UPPAIlMOHATBHBIX 25.11.2025
ypaBHEHUH
PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUN

45 PEXOIRI B P 26.11.2025
UPPaAIMOHATILHBIX YPABHCHHIA
PaBHOCHIIbHBIE TTEPEXO/BI B PEIICHUH

46 PEXOARIB P 27.11.2025
UpPpALMOHATILHBIX YPAaBHEHHIM
PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT

47 pexon li’ 01.12.2025
UPPALMOHATIBHBIX YPaBHEHHIA
PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT

48 PEXOARI B P 02.12.2025
UPPAIMOHATILHBIX YPABHCHHIMA
CaoticTBa u rpaduK KOpHsI N-Oi CTEHeHH

49 KaK (YHKIIMH OOpaTHOW CTETICHH C 03.12.2025
HATYpaJIbHBIM ITOKa3aTelieM
CaoticTBa U rpaduK KOpHsI N-Oi CTEHeHH

50 Kak (DyHKIIMM OOpaTHON CTENEeHH ¢ 04.12.2025
HATypaJIbHBIM MOKa3aTeleM
KonTponbHnas pabora: "CBoiicTa u

51 rpaduk KOpHs N-Oi CTETEeHHU. 08.12.2025
HppanuonanpHele ypaBHeHuU"
CrerneHb ¢ palliOHATLHBIM MTOKA3aTeIeM

52 ~1eHb © Pat 09.12.2025
U e€ CBOMCTBA
CrermneHsb ¢ palmoOHaTbHBIM MTOKa3aTeIeM

53 _1enb © DAl 10.12.2025
U e€ CBOMCTBa
CrereHb ¢ palliOHATBLHBIM ITOKA3aTeIeM

54 en © P 11.12.2025
U e€ CBOMCTBa
IToka3zaTenbHas KIIUs, €€ CBOMCTBA U

55 Oy, 15.12.2025

rpaduk




Ucnonb3oBanue rpaduka GyHKIUN A5

56 . 1 16.12.20205
peleHNs ypaBHEHUH

57 Hcnonb3oBanue rpaibm(a byHKIMN s 1 17.12.2025
pelIeHus ypaBHEHHHA
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1 18.12.2025
ypaBHEHUH
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

59 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1 22.12.2025
ypaBHEHUH
[lokasarenbHble ypaBHEeHUs1. OCHOBHbBIE

60 METO/TbI PEIICHUS TTOKA3aTEIIbHBIX 1 23.12.2025
YpaBHEHUU

61 KonTponpHas padora: "[lokazarensHas 1 94.12.9025
¢ynknus. [TokazarensHbie ypaBHeHus"

62 Jlorapudm umncna. CoiicTBa jgorapudpma 1 25.12.2025

63 Jlorapudm uymncna. CBoicTBa jJorapudpma 1 29.12.2025

64 Jlorapudm umncna. CoiicTBa jgorapudpma 1 30.12.2025

65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1 12.01.2026

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1 13.01.2026

67 [Ipeo6pa3oBanue BbIpakeHUH, 1 14.01.2006
coJiepKaliX JorapuQmbl

68 [Tpeobpa3zoBanue BbIpaKeHHH, 1 15.01.2026
COJIepXKaIIuX JorapudMpl

69 [IpeobpazoBanue BEIpAKEHUH, 1 19.01.2026
coJiepKaliX Jorapu(pmbl

70 Jlorapudmuueckas pyHkuus, e€ 1 20.01.2026

cBOiicTBa U rpaduk




Jlorapudmuueckas GyHKIus, e

71 y 21.01.2026
CBOIicTBa U rpaduk

7 Hcnonb3oBanue rpaibm(a byHKIMN s 92 01.2026
pelIeHus ypaBHEHHMA
141 e

73 CITOJIb30BaHU l"pabe/IKa byHKIMM 1715 26.01.2026
pelieHus: ypaBHEHU I
Jlorapudmuueckue ypaBHEHUSI.

74 OCHOBHBIE METO/IbI pELICHUS 27.01.2026
jorapu(pMUUECKUX ypaBHEHHMA
Jlorapudmuueckre ypaBHEHUSI.

75 OcCHOBHBIE METO/IbI PELLICHUS 28.01.2026
norapu(pMHUECKUX YpaBHEHHMA
Jlorapudmuueckue ypaBHEHHUSI.

76 OcCHOBHBIE METO/IbI PELLICHUS 29.01.2026
norapu(pMHUECKUX YpaBHEHHMA
P

77 aBHOCHJIbHBIE NIEPEXO/IbI B p?HJCHI/II/I 02.02.2026
JorapupMHUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE TTEPEXO/IBI B prHeHI/II/I 03.02.2026
norapu(MUUECKUX YpaBHEHUN
KonTpomnbHnas padora:

79 "Jlorapupmuueckas ¢yHKIHUS. 04.02.2026
Jlorapudmuueckue ypaBHeHus"
C

80 MHYC, KOCHHYC, TAHT'€HC M KOTAHT€HC 05.02.2026
YHCIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHTEHC ¥ KOTAaHTEHC 09.02.2026
YHCIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 10.02.2026

YHUCJIOBOTO apryMEHTa




ApKcUHYC, apKKOCUHYC U apKTaHI'€HC

83 11.02.2026
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OIIpEeACIICHUE TPUTOHOMETPUYECKUX 12.02.2026
(yHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 ompeeIeHuEe TPUTOHOMETPUUECKHUX 16.02.2026
(GYHKIMH 9UCIOBOTO apryMEeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE 17.02.2026
bopMyIbI

87 OCHOBHBIE TPUTOHOMETPUIECKHE 18.02.2026
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKHE 10.02.2026
bopmybl

89 OCHOBHBIE TPUTOHOMETPUYECKHE 24.02.2026
bopMmybl

90 Hpeo6pazouBaHHe TPUTOHOMETPHUYECKHUX 25 02.2026
BBIpOKEHU I

o1 Hp606p2130338.HI/Ie TPUTOHOMETPUUYECKHX 26.02.2026
BBIpOKEHU I

92 Hp606p213033aHI/Ie TPUTOHOMETPUUYECKHX 02.03.2026
BBIp)KEHU I

93 Hpeo6pa3ovBaHHe TPUTOHOMETPUYECKHUX 03.03.2026
BBIpOKEHU I

04 Pemenne ”\I"pI/ITOHOMeTpI/I‘{eCKI/IX 04.03.2026
ypaBHEHUH

95 Pemienne TpUroHOMETPHUUECKUX 05.03.2026

YpaBHEHUU




Pewienne TpuroHOMeTpu4YECKUX

96 . 10.03.2026
ypaBHEHUH

97 Pewenne '\IJ‘pI/II‘OHOMeTpI/ILIeCKI/IX 11.03.2026
ypaBHEHHI

08 Pemenune ”prFOHOMGTpH‘IGCKHX 12.03.2026
ypaBHEHUH

99 Pewenne 'EpI/II‘OHOMeTpI/I‘IeCKI/IX 16.03.2026
ypaBHEHUH

100 Pewenne IU‘pMFOHOMeTqueCKI/Ix 17.03.2026
ypaBHEHHIA
KonrpomnsHas padora:

101 "TpUTrOHOMETPHYECKUE BBIPAKECHUS U 18.03.2026
TPUTOHOMETPHUUYECKUE YpaBHEHUS"
[TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS

102 [ocjIeqoBaTeIbHOCTE. MeTo 19.03.2026
MaTeMaTHYECKOW MHAYKIUH
MOHOTOHHBIE B OTPAaHUYCHHBIC

103 MOCJIeI0BaTEIbHOCTH. VicTopus aHanm3a 30.03.2026
OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccus 31.03.2026

105 ['eomeTpuyeckas nporpeccus 01.04.2026

106 beckoneuno yObIBaromas 02.04.2026
TreoOMEeTpUYIECcKasi IPOTPEeCcCust

107 Cymma 6CCKOHC:IHO yOBIBarOLIEH 06.04.2026
reOMEeTPUUECKON Mporpeccun

108 JInHEeNHBIN U SKCITOHEHIIMAIBHBIN POCT. 07.04.2026

Yucio e. d)opMyﬂa CJIOKHBIX ITPOILICHTOB




JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN POCT.

109 08.04.2026
Yucno e. Dopmyrna CI0KHBIX IPOIECHTOB
Hcnonp3oBanue nporpeccun 1uist

110 PELLICHUS PEANBbHBIX 33]1a4 IPUKIIAHOTO 09.04.2026
Xapakrepa

111 'I'<OHTpOJ'IBHaH pabora: ) 13.04.2026

[TocnenoBaTenbHOCTH U IPOTPECCUU

112 HenpepbiBHble GYHKIIUU U UX CBOWCTBA 14.04.2026

113 Touka pilSpI)IBa. AcumnToTs rpaduKoB 15.04.2026
byHKIII

114 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha 16.04.2026
OTpe3Ke

115 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA 20.04.2026
OTpe3Ke

116 MeTto1 UHTEPBAJIOB JUIsl pELICHUS 21.04.2026
HEPABEHCTB

117 MeTto MHTEPBAJIOB JUIsl pEIICHHUS 22.04.2026
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUs 23.04.2026
HEPABEHCTB

119 HpI/IMer:HI/Ie CBOMCTB HENPEPBIBHBIX 27 04.2026
GyHKIMH U151 pereHust 3a1a4

120 HpI/IMeH?HI/Ie CBOMCTB HENPEPHIBHBIX 28.04.2026
GyHKUIUN 1715 peleHus 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKLINN 29.04.2026

122 Omnpenenenue, TeOMETPUIECKUI CMBICIT 30.04.2026

MIPOU3BOAHON




123 OnpeneHeHHf:, (bU3HYECKUN CMBICTT 1 04.05.2006
IPOM3BOIHOM

124 YpaBHeHUE KacaTelbHON K TpapuKy 1 05.05.2026
byHKIIUN

195 YpaBHeHUE KacaTeIbHOU K rpaduKy 1 1 06.05.2026
byHKIUHA

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN 1 07.05.2026

127 [TpousBoHBIE JIeMEHTAPHBIX (PYHKINH 1 12.05.2026

128 [IpousBoiHAS CYMMBI, HpOI/I3BeIIeI:II/I$I, 1 13.05.2006
YaCTHOTO U KOMITO3UIIMH () yHKIIUIA

129 [IpousBoIHAS CYMMBI, HpOI/I3BeIIeI:II/I$I, 1 14.05.2026
YaCTHOTO ¥ KOMITO3HIINH (HYHKITUH

130 [Tpou3BoiHAS CyMMBI, HpOI/ISBeI[eI;II/ISI, 1 18.05.2026
YaCTHOTO U KOMITO3UIIMH () yHKIIUI

131 KonTtponsnast padora: "[IponszBognas” 1 19.05.2026

132 [ToBTOpEHwUe, O606I.L[€Hlile," ) 1 20.05.2026
CUCTeMaTH3aIl¥s 3HaHW: "Y paBHCHUS
I1

133 OBTOpEHHE, O606I.L[€HI:IG," ) 1 21.05.2026
cucTeMaru3aius 3HaHui: "OyHKIuu
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
1 Yucna u BBIYUCIEHUS
11 OnepupoBaTb HOHATUSMM: pALMOHAIBHOE U JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U A€CATHUYHAS IpOOb, IPOLICHTHI
12 BeimonHATe  apudMeTHUecKne Omepalud ¢ PalUOHAIBHBIMH |
' JeHCTBUTEIbHBIMU YHACITAMHU
13 BbimonuATe  npuOMMKEHHBIE  BBIYMCICHMS, HCIONb3YS  IpaBUIla
' OKPYTJICHUS, JIeNIaTh MPUKUAKY U OIICHKY Pe3yJIbTaTa BEIYMCIICHHI
OnepupoBaTh MOHATUAMU: CTENEHb C IIEJIbIM MOKa3aTeIeM, CTaHJapTHasl
14 ¢dopma 3anucu EeHCTBUTENBHOTO YKCIA, KOPEHb HAaTypallbHOW CTENEHH;
' UCIMOJIb30BaTh MOAXOJAILYI0 (GOpPMY 3amMch ASHCTBUTEIbHBIX YHCENT IS
pelIeHHs MPAKTUYECKHX 3a/1a4 U PECTABICHUS JAHHBIX
OnepupoBaTh NMOHATHUSMH: CHHYC, KOCHHYC M TaHT€HC HPOW3BOJBHOTO
1.5 yIia; MCIOJIb30BaTh 3allMCh MPOU3BOJILHOTO YIja dYepe3 oOpaTHbIE
TPUTOHOMETpHUUECKHE (PYHKIMH
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, LIEIIOE,
2.1 panroHaIbHOE, UppaliOHATIBLHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPAaBHEHUE
59 BeimonHATe  npeoOpa3oBaHUs TPUTOHOMETPHUUECKUX BBIPAXKEHUH H
' pelaTbh TPUrOHOMETPUUYECKHE YPAaBHEHHS
BeImonHATE TpeoOpa3oBaHus MENbIX, PAMOHANBHBIX U UPPAIIMOHATBHBIX
2.3 BBIDQKEHUII W pelmaTh OCHOBHBIC THITBI IIENIBIX, PAMOHATBHBIX H
UppaIMOHATIFHBIX YPAaBHEHHI U HEPABCHCTB
24 [TpuMeHATh ypaBHEHUS M HEPAaBEHCTBA JUIS PEIICHUS MaTeMaTHYeCKUX
' 3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU
MogenupoBaTh peajbHble CHTyallUd Ha S3bIKe ajareOphl, COCTaBIAThH
2.5 BBIp)KEHUS, ypaBHEHUS, HEPABEHCTBA 10 YCIOBHIO 33JauH, UCCIIEA0BAThH
MOCTPOCHHBIE MOJICNIN C MCIIOJIL30BAaHUEM arlIapara ajareopsl
3 dyHKIMU U TpaduKn
OnepupoBaTh MNOHATUSAMH: (YHKIHS, CIIOCOOBI 3aJaHus (DYHKIHUH,
3.1 00sacTh OmpeAeNieHuss W MHOXKECTBO 3HAaueHUW (QYHKIUH, Tpaduk

(GyHKIMH, B3aUMHO 00paTHBIC PYHKITUN




OnepupoBaTh MOHATUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU

32 GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduky QyHKIMNA 111 pELICHUs] ypaBHEHUH
34 Ctpouts W 4HTaTh TpadUKU JHHCHHOW (YHKIUH, KBAJAPATHUUYHOU
' GbyHKIMY, cTeneHHON (QYHKIUU C LIeTIbIM MTOKa3aTeaeM
Hcnons3oBare rpaduku GyHKIME A7 UCCICIOBAHHS TIPOIECCOB U
35 3aBHCUMOCTEH TpU PELICHUH 3a1ad U3 JPYTHX Y4eOHBIX IPEIMETOB H
' peasibHOM  JKWM3HM, BbIpaXarb (opMmynamMu 3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hayana maremaTndeckoro ananmsa
41 OnepupoBaTh MOHATHUSIMH: TOCIEIOBATEIBHOCTh, apudmernyeckas Hu
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh MNOHATHSAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpUYecKast
4.2 mporpeccusi, CyMMa OECKOHEYHO  YOBIBAaKOIIEH T'eOMETPHYECKOM
POrpeccuu
4.3 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBA IOCIENOBATENLHOCTEH M MPOrpeccuil  uis
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEPAIIUHN HAJl MHOXKECTBAMU
Hcronp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA —ammapar il  ONHCAHHS
5.2 pealbHBIX MPOIIECCOB U SBJICHU, IPU PEIICHUH 3a/1a4 U3 APYTUX yUEOHBIX
PEIMETOB
5.3 OnepupoBaTh  TMOHATHAMHU:  ONpEJACICHUE, TEOopeMma,  CIENICTBUE,

J0Ka3aTcCJIbCTBO




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KIIACC
IIpoBepsieMblii 31€MEHT COAeP/KAHUA
Kox
1 Hucna u BBIYUCICHUS
Pammonanbhple  umcna. OOBIKHOBEHHbIE M JECATHYHBIE ApoOHM, TMPOLEHTHI,
OeCKOHEUHbIE  TEpHOJMYECKHue  apodu.  Apudmernyeckue  omepanud  C
1.1  pauuMoHaNBHBIMH YHUCIAMH, PeOOpa30BaHUSI YUCIOBBIX BbIpaXeHUU. [Ipumenenue
NpoOeil ¥ MPOLEHTOB JUIsl PELIEHUs MPUKIAIHBIX 3a/ad U3 Pa3IM4HbIX OTpaciei
3HaHUH U PEaJbHOM KU3HU
JlelictBuTenpHple  4yMcnaa.  PanMoHalbHBIE M UppAlUOHAIbHBIE  YHCIHA.
1.2 Apudmerndeckue omepanuu C JICHCTBUTENBHBIMH yHchnamu. [lpuGmmxEénHbIe
BBIUHCJICHUS], IPaBUJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BBIYUCICHUN
Crenenp ¢ 1enbiM mnokaszareneM. CrannaptHas ¢Gopma 3amucu J1eHCTBUTEIBHOTO
1.3  uyucna. Mcnonb3oBanue noaxonsiiend (opmbl 3aUCH JEHCTBUTENBHBIX YUCET JUIS
pelIeHns MPaKTUYECKUX 3a]a4 U IPEICTaBICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HaTypajdbHON creneHH. JleWCTBUS ¢ apupMeTHIECKUMU
' KOPHSIMH HaTypaJIbHON CTEIIEHU
15 CuHyCc, KOCMHYC M TaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHT€HC YHCIOBOI0 apryMeHTa
2 VYpaBHEHMSI U HEPABEHCTBA
2.1  ToxzaecTBa M TOKICCTBEHHBIE TIPEOOPA30BAHUS
99 ITpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKCHU. OcHoBHbIE
' TPUTOHOMETPUYECKHE (HOPMYIIbI
53 VYpaBHeHHMe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHne HepaBeHcTBAa. MeTon
UHTEPBAJIOB
2.4  PemeHue 1enbIX U APOOHO-PAMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5  Pemenue uppannoHaibHBIX YpaBHEHUH U HEPABEHCTB
2.6  PemeHne TpUTOHOMETPUYECKUX YpaBHEHHMA
57 IIpumeHeHne ypaBHEHUI 1 HEPABEHCTB K PELIEHUI0 MaTEMaTUYECKUX 3a/1a4 U 3a]a4
' U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HH
3 OyHKIMH U TpaduKh
31 Oyukuus, crnocobsl 3amganus ¢yHkuuu. ['padux Qynkumuu. B3aumuHo oOparHbie
' GyHKIUH
3.2 OOnacte ompeneneHUss W MHOXKECTBO 3HaueHuM ¢yHkumu. Hymmu QyHkmmm.
' [TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKLIUU
33 CrenenHas GyHKIIUS ¢ HATYpaJbHBIM H IIEJIBIM TIOKa3aresieM. E€ cBoiicTBa u rpaduk.

CgoiicTBa 1 rpaduK KOpHsI N-0i CTETICHU




Tpuronomerpuueckass OKpyXKHOCTb, ONpEAEICHUE TPUTOHOMETPHUYECKUX (DYyHKITHIA

34 YHUCJIOBOT'O apryMeHTa
4 Hagana MmaTeMaTHuecKoro aHaimsa
41 IlocnegoBaTenpbHOCTH, CIIOCOOBI 3aJaHUs MOCIEeA0BaTeNbHOCTEH. MOHOTOHHEIS
' IOCJIEIOBATEILHOCTH
Apudmerndeckass W TeOMETpPHYECKas TMPOTpeccHr. beckoHeduHo yObIBaromias
4 reomerpuueckas nporpeccus. Cymma OeCKOHEYHO YOBIBAIOIIEH T'€OMETPHUYECKOM
’ nporpeccuu. Dopmysa CIOKHBIX IPOILEHTOB. Vcmojb30BaHUE MPOTPECCUU IS
peIIeHus peasIbHBIX 3aj1a4 MPUKIIATHOTO XapaKTepa
5 MHoO’KecTBa U JI0TUKa
MHoOXecTBO, omepanuyd HajJ MHokecTBamH. Jluarpammbl Ditnepa — BeHHa.
5.1 [IpuMeHeHne TEOPETHKO-MHOXKECTBEHHOIO arrapara JJisd OIHCAaHUs PEaIbHBIX
MIPOLIECCOB U ABJICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue Meronamu J0Ka3aTeNbCTB, AJITOPUTMAMHU pELICHUS 3ajady;
yMmeHue GopMyIHpoBaTh U OMNEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, NMpPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKIACHUS IpU PpELIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATH MOHATHSIMHU: MHOKECTBO, MMOIMHOXECTBO, ONEpalliy Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCaHUs PealbHbIX MPOLECCOB U SABJICHUI U NPU pPELICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPEeIMETOB; YyMEHHE
ONepupoOBaTh NOHATUIMU: Ipad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue ornepupoBaTh MOHITHIME: HATYpaIbHOE YHCIIO, IIEJI0C YHUCIIO,
CTETeHb C LIEIbIM MOKa3aTelieM, KOPeHb HAaTypallbHON CTENEeHH, CTEIeHb
C palMOHAIBHBIM  TIOKAa3aTejeM, CTeNeHb C  JICHCTBUTEIHHBIM
nmokasarenem, Jorapudm duciaa, CHHYC, KOCHHYC U  TaHTEHC
MPOM3BOJIBHOTO YHCIIA, OCTATOK IO MOJYJI0, PAaIlMOHATBHOE YHCIIO,
HppaloOHaAIbHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHUE HCIIOIbh30BaTh
IMPpU3HAKU JOCIMMOCTH, HauMEHbIITNN O6HII/II\/'I JCIINTECIIb 1 HAUMCHBIICC
olmiee KkpaTHOE, alropuT™M EBKIHIA MPU pelIeHny 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMK ~ TO3WIIMOHHBIMH ~ CHUCTEMaMH  CYHCJICHHUS; yMEHHE
BBIIOJIHATL BBIYMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/IH Bpra)KeHI/Iﬁ CcO
CTEMEHsAMH W Jorapudmamu, mpeoOpazoBaHus APOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,




apudMeTHIecKasi IPOrpeccusi, FeOMETpUUIECcKasi IPOrpeccusi, 0ECKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOTYJIb M apI'yMEHT KOMILJIEKCHOTO YHucia, hopma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanveckas); yMeTh IPOHM3BOIAUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMHU: MaTpuua 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHILIbI, FGOMCTpI/I‘ICCKHﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHfI, HCpPaBCHCTB W CUCTECM, YMCHHC pCUIATb YpPAaBHCHMU,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; TIIPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUSA MATEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha MPOMEXYTKE, HeTpepbIBHAs (DYHKIINS, aCUMITOTHI Tpaduka
¢byHKLMY, TIepBas U BTOpas MPOU3BOAHAS (PYHKIIUH, TEOMETPHUECKUN U
¢bu3znyecKkuil CMBICT TPOU3BOAHOM, NepBooOpa3Hasi, ONpeaAeaEHHbIN
MHTETpajl; YMEHUE HAaXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOAUTh YpaBHEHHE KacaTeJbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIUH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOAUTh HauMOOJbIIME W HAMMEHBIINE 3HAuYeHUs (DYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM arlapara MaTeMaTHUeCKOro
aHaiu3a; MPUMEHATh NPOM3BOJIHYIO JUISI HAaXOXKACHUS HAWIy4IIero
pellieHus] B NPUKJIAJHBIX, B TOM YHCIE COLUAIbHO-DPKOHOMUYECKUX H

(bU3HYeCKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTErpaia; MpuBOAUTh INPHUMEPbl MATEMATHYCCKOI'0O MOJACIMPOBAHUA C

OMOIIIbI0 AU PEpeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKINH, HCHIOIB30BATH TPAPUKH ISl U3YYEHHUS TPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4 U3 peaIbHOM JKMU3HU; BBIpAXKaTh (POPMYyJIaMU 3aBUCUMOCTH MEXITY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJjaud Pa3HbIX TUIIOB (B TOM 4YHCIIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATH IIOJYYEHHOE DPEIICHUE U
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENH C HCIOJIB30BAaHUEM arIapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeiHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIEe 3HAYCHHUS, pa3Max, TUCTIEPCHUs, CTAaHapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE H3BJIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTPaXKAIOIIYIO0 CBOWCTBA peajbHBIX MPOIECCOB U SIBICHUI; TIPEICTABIIATh
uH(pOpMAILIMI0O C TIOMONIbIO TaONWII ¥ JAWAarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpadHuuecKux
METOJIOB U AJIEKTPOHHBIX CPEJICTB; TpaUIECKH UCCIICIOBATh COBMECTHBIC
HaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccun




YMeHue omnepupoBaTh MOHSATHSMH: CIyYalHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUYECKUX METO/AOB; MPUMEHSThH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
MNOHATUSIMM: CllydailHasi BeJIMYMHA, pacHpellelieHue BEepOSTHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIy4ailHOH BeNMYMHBI, (QYHKIMM pacOpelesieHus U IJIOTHOCTU
PaBHOMEpPHOTO, TIOKA3aTEJLHOTO W HOPMAJIBHOTO pacIpe/esieHuil;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YyYEHHBIX paCHpelNeIeHuid Ui
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METOJIbI BBIOOPOUYHBIX HCCIEAOBAHUN; YMEHHE MPHUBOIUTH MPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SBIICHUSX; YMEHUE ONEPUPOBATH MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHCII0O COYCTAHHWMA, YUCIIO TEPEeCTaHOBOK; OWMHOM HpIOTOHA; yMmeHwHe
MPUMEHSITh KOMOMHATOPHBIE (PAKTHI U PACCYKACHHUSI TSI pEIICHUs 3a]1a4;
OIICHUBATH BEPOSTHOCTH  PEATBbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, MpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOH M IJIOCKOCTBIO, YrOJl MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPH
pellleHnn 3a7ady M3yuyeHHble (DaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb QUTYphl, 00BEM (UTypHI,
MHOTOTPaHHHK, TPAaBUIBHBI MHOTOTPAHHUK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapamienenunen, npusMa, NUpaMuaa, (Gurypa U MOBEPXHOCTD
BpaIlleH!s, HWIMHIAP, KOHYC, Mmap, cdepa, Iomanb chepsl, IIOmaIs
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM KyoOa,

MPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, HUIMHIPA,




KOHYyCa, Il1apa, pa3BEPTKAa MOBEPXHOCTH, CEUEHUs KOHYCa M LMJIMHAPA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUS, UX CEYEHHUs, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OMpoBepraTh MUX; YMEHUE MPOBOAMUTH Kiaccudukanuio ¢uryp mo
pa3IMYHBIM TPH3HAKAM, BBINNOJHATH HEOOXOIMMBIE IOMOJHHUTEIbHEIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC U MOJOO0HBIC (UTYPHI, B TOM YHCJIC B TIPHUPOIC,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T'€OMETPUUYECKUE OTHOIICHUS
TIPH PEIICHHUH 3a/1a4; HAXOUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
IoIab, 00BEM) MPU PElICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 peabHOW JXWU3HW; YMEHHUE BBIUYUCISITH T€OMETPHUYCCKHE BEITHYMHBI
(nmuHA, yTON, MJOWAAb, O00BEM, MJIOMIAAb MOBEPXHOCTH), WCHOIB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, [WIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[06HBIX (I)I/Il“yp
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YMeHue onepupoBaTh MOHATUSAMHU: IPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpAa Ha YHWCIO, pa3sIoKEHHEe BeKTopa Mo Oasucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIONl MEKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB

13

YMeHue BuIOMpaTh TMOAXOANTAN METOA JJIS PEIICHUS 3a1adH;
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKH B W3YYCHUU TMPHUPOJHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKW B HCKYCCTBC, YMCHHC INPUBOAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Parmonanbupie  uyucna. OOBIKHOBEHHBIE W JECATUYHBIE JpoOW, MPOIECHTHI,
' OeCKOHEUHBIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J[eficTBus ¢ apuMeTHIECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHHYC WM TAaHTEHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YMCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JlelicTBUTenbHbIE uucia. ApupMeTuyeckre omnepanuu ¢ JAeHCTBUTEIbHBIMU
17 yucnamu. [lpuOmmkEHHbIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPHUKUAKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI

1.8 [TpeoOpazoBanue BeIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatnmonanbHble ypaBHEHUS

2.3 Tpuronomerpuieckrue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppannoHaibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpruyeckue HepaBeHCTBA

2.9 Cuctembl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTpUILLbI
3 OyHKIMH U TpaduKH




@Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢ynkumuu. BzaumHo oOparHbie

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKLUs C HaTypajdbHbIM M LEJbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. Acumnrtorel rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 2IeMEHTApHBIX QYHKIMHA
[IpuMeHeHre TPOU3BOMHOM K HCCIENOBaHUIO (YHKUMHA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEr0 3HaueHUs (PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBamu. J{luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTUKA
6.1 OmucatesnbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
1.2 [Ipsimble ¥ TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tema v MOBEpXHOCTH BpaIeHUS
7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Vueonuk: FO.M. Konsrun, M.B. Tkauésa, H.E. ®&noposa, M.U. [llabynun. Anrebpa u
Hayaya Mmaremarudeckoro ananu3za 10 kinacc. U3parensctBo «lIpocBemenne» 2025r.

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Vuebnuk: FO.M. Konsrun, M.B. Tkauésa, H.E. ®&noposa, M.M. [llabyrun. Anrebpa u
Hauyajia Marematuuyeckoro ananusa 10 knacce. U3gatensctBo «lIpocBemenue» 2025r.
HNunaktuueckue matepuansl: M. Hla6ynun, M.B. Tkauésa, H.E. ®&noposa, P.I". ['azapsH.

Junaktuueckne Marepuaidbl AnreOpa W Havajga mareMaTHdeckoro aHamm3a 10 kiacc.
M3narensctBo «IIpocBemienus» 2020r.



