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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAIbHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroil CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaroMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTIHX
TUucUUIUIMH. B pamkax maHHoro y4eOHOro kypca oOydaroniudecsi OBJIaJIeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyIupyeT cBOU
JOCTHKEHHS] B MAaTEeMaTH4IecKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOro aHalu3a 3aKiaJlbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO MCIIONB30BaTh UX IS JajdbHEHUIIero oOpa3oBaHUsA U B
NOBCEIHEBHOI kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU ainreOpbl M MaTEeMaTHYEeCKOro aHajli3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BaTh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa u Hadajla MaTeMaTHYE€CKOIO
aHanM3a» 00ydYaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENICH PEeajbHbIX CUTYAIlUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pPEUICHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOJAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBId MaTepuaj, CIOoCOOCTBYIOIIUI
(GbOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MpOJOKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITENTLHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 3a TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKHN 00yUeHHS anredpe 1 HadajaaM MaTeMaTHIeCKOro aHalIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYECHHS.

B ctpykType yuebHoro kypca «Anredpa 1 Hadyajga MaTeMaTHYECKOTO aHAIHN3a
BBIIETICHBl  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToanYeckue JuHun: «Yucna u
BbIYMCIICHUS», «DYyHKIIMU U rpaduku», «YpaBHEHHUs U HepaBeHCTBa», «Hauaia
MaTEeMaTUYeCcKOro aHanu3a», «MHoXecTBa U JioTMKay. Bce 0OCHOBHbIE
COJEPKATEIbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET



00y4eHHs Ha YPOBHE CpeIHEro 001ero oopa3oBaHusl, ECTECTBEHHO JOMOIHSS APYyT
Jpyra ¥ IOCTENEHHO HACHIIIAasiCh HOBBIMH TEMaMU U pasfenamu. JlaHHbII yaeOHbIi
KypC SBJISI€TCS WHTErPATHBHBIM, IOCKOJIBKY OOBEOUHSET B celde cojaepKaHue
HECKOJIbKMX MaTeMaTHYeCKUX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTHUYECKas JIOruka u npyrue. [1o
Mepe TOro Kak oOyuvaroliyecs OBJa/eBaloT BcE Ooiee MIMPOKUM MaTEMATHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMaTUYECKYyI0 MOJECIb PEAIbHOW CHUTYyallMd, NPUMEHATH 3HaHUS,
NOJlyYEHHBIE MPU H3YYEHMM Y4e€OHOro Kypca, Uil PEIICHHS CaMOCTOSTENIBHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOW 3a/layd, a 3aTEM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE OBbLIO
HA4aTo Ha ypPOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpeanero oOuiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPAlMOHAJIBHBIX BBIYMCICHHM, BKIIIOYAIOIIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUClIa, YMEHUE JenaTb NPUKUAKY, BBINOJHATH NPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYarolIMMCsl MHOXKECTBAa HaTypajibHbIX, IEJbIX,
pAalMOHAIBHBIX W JCUCTBUTENBHBIX  YKUCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXIoM M3 3THX MHOXECTB pPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCeN, O0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPaMOHATIBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnarogapss mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCIOJIb3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMHM UX NMPUMEHEHHUS I PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi IpeCTaBIeHUE O €IUHCTBE MATeMAaTUKU KaK HayKH U €€ pojiH B
IOCTPOEHNUU MOJIEIEH PEaJbHOIO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000ILeHuE U
KOHKpETHU3aIusl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCs HA MPOTSKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHuUs, MOCKOJIBbKY B KaXKJOM
paznene IlporpamMMbl IpPENyCMOTPEHO PpEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pesynbraTte OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PEIICHMS
palMOHAIbHBIX, HUPPALUOHAIbHBIX, IOKA3aTEJIbHBIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
colepkaux mapaMerpsl. llomydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEIOBAaHUH (DYHKIUI C TMOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHBIX
3a]a4 U 3aJa4 Ha HAXOKJICHUE HAanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.



JlanHast copepkarenbHasi TMHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUU
BBIMOJHATH  pacuéTtel 1o  (Qopmyrnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcsi, GOpMUPYIOTCS HABBIKU JEAYKTUBHBIX PacCyKICHUH,
paboTBl C CHUMBOJIBHBIMH (oOpMamu, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3G PpexTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOKHOCTH KAK SI3bIKA HAYKH.

CopepxxarenpHo-MeToauueckass JUHAS «DyHKIMH W TpaQUKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 337aET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
NPEIMETOB U PEAbHON U3HU TECHO CBS3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJIaMu 3aBUCHMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYCHHbIE (PYHKIIUU, CTPOUTH HX
rpaduku. Matepuai 3Toil cojepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHO. Ero n3ydenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYILIECTBEHHO PACIIUPHUTHh KPYT KaK MaTeMaTUYeCKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX OOYYaromuMcs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduky  CIOXKHBIX (YHKIMMA, OMPEAENATh WX HAWOONBIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAu (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepikarenbHas JHMHHUS OTKPHIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYECKUX MOJeNiell pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOIUTh HAWITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
PKOHOMHYECKHUX, 3a/a4ax. 3HAKOMCTBO C OCHOBaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAJIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronuecs y3HaroT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKU Kak HaykKh, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOKECTBa M JIOTHKA)» BKIIOUYACT B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIIKOJIbHOM MaTEeMATHKHU
U TpeasiaraloT HauOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHAIONIMN BCE pa3Jieiibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsi BHIPAXKEHUS CBOMX MBICIIEH.
JpyrumM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIETEHHBIM
mpaBujaM  TOCTPOCHHS  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HAa OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHPOBAHUS, KOTOPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS OSTUX MOJIENIeH C TOMOIIBIO afmapara airedpbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIpPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIEKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pEelieHUs] MPUKIaAHBIX 3amad. [Ipu
pEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaronIuecss  pa3BHBAIOT
HAOJIIOMATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B IIPOIIeCCe U3yUEHHUs BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHATTU3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO
aHanuzay» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciia 1 BbIYMCIICHUS

PanmonaneHpie umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoguueckue apodu. [lpumenenue npoOGeil M NMPOLEHTOB s
pelIeHus NPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciel 3HAHUWU U PEANIbHON KU3HH.

JlelictBuTenpHble  4ucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckrue  omepanMu ¢ JCUCTBUTENIBHBIMU  4YHUCIaMU.  Moayib
JNEHCTBUTENLHOTO Yncia U ero cBoicra. [IpubnmxEHHbIE BBIUMCICHUS], TPaBUIIA
OKPYIJICHHS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoM Hserotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEN ISl PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpeJCTaBICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypajIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAIBHBIM II0KA3aTEIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymucna. CpoiictBa norapupma. J[leciTuuHbIE U HATypaJibHbIE
JorapupMsl.

CHHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCUHYC,
ApPKKOCHHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUsI M YpaBHEHMs-CleIcTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHUS LIEJBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUN U
HEpaBEHCTB. MHOroujeHsl OT OJHOM NepeMeHHOW. JleneHue MHorouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrouJIeHb!I ¢ 11e1bIMU KO3(PPUIIUEHTAMHU.
Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN, COJEPKAIIMX CTETICHH U KOPHH.

HppauroHansHbie ypaBHEHMUS. OcHOBHBIE METO/IbI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBl PELICHUS IMOKAa3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)EeHH, COIEPIKALIUX JOrapru(MBbI.

Jlorapudpmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jgorapu(pMUUECKUX YPaBHEHH.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPpUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEMHBIX ypaBHEHHMW. Marpuua CUCTEMBbl JTMHEHHBIX
ypaBHeHUI. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENENIUTENs M1 PEUICHUS CUCTEMBbI
JVUHEWHBIX ypaBHEHMI. PelieHne NpUKIAagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. McciaenoBanne NOCTpOCHHOW MOJENIU C MOMOLIBIO MATPHII
Y OIIPENICIIUTEIICH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTYallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aj1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTEl HaAyKU U pealbHOM KU3HU.

DOyHKUMH U TPaPUKH

@®yHKusA, crnocoObl 3amanus (QyHKIuM. B3auMHO 0OpaTHble (QYHKIMH.
Komnozummss @yukuuii. I'papuk  yHkmu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6unactb ompeneneHuss 1 MHOKeCTBO 3HaueHud ¢yukumu. Hymu yskium.
[IpomexxyTku 3HaKonocTossHCTBA. YETHbIE M HeuéTHbIe pyHKkuMu. [leproauyeckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

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

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

TpuroHomeTpuyeckass OKPY>KHOCTb, OINPENEIEHUE TPUTOHOMETPUUECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX MpoOIEccCaX M SBJICHUSX.
['paduku peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aaHWsl IOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH IreOMEeTpUYECKON
IIPOrpecchui. JIMHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. @opmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccuy JUIsl PELIEHUs pealbHbIX —3aaady
IPUKJIAJHOIO XapaKTepa.



HenpepriBHble (QYHKIMM W HX CBOWCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PELICHHMS HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npou3BoaHble QyHKIUHU. Onpenenesne, reOMeTpUIeCKU 1
buznyecKuil CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIIUH.

[TpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHast ~ cyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, oOIlepallid HaJ MHOXKECTBAMM M HMX CBOMCTBA. Jluarpammbl
Onnepa—Benna. [IpumeHeHHe TEOPETHMKO-MHOXECTBEHHOTO — ammapara  Juls
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELICHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHMUSI.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1is pemeHus
3a/lay B LEJbIX YHACTAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEN palMOHAJIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IprMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIIEHUIO MATEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3InyHbIX 00JIacTel HAYKU U PEaNIbHOW KU3HU, HHTEPIIPETALUS
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKHU

I'paduk xommoszunuu ¢GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellieHHs ypaBHEHHM W HepaBeHCTB. ['paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH U1 HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT MPH PEUICHUW 3aady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana maTeMaTH4€CKOr0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabIIero 1 HAMMEHbILIEr0 3HaYEHUI HEeMPEPbIBHON
(yHKUIHUU Ha OTPE3KE.

[IpumMeHeHnEe NPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIIEero pElICHUs B
NPUKIIAHBIX 3aJadax, Uil OIPEACIICHUS CKOPOCTHM M YCKOPEHHUs Ipolecca,
3aJIaHHOTO (HOPMYJION MK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0Opa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

Nuterpan. ['eoMeTprudeckuil CMbICI HHTErpAIa. BerunciieHue onpeaeaéHHoro
uHTerpana no gopmyne Herotona-Jleionuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB € MOMOIIBI0  auddepeHInaTbHbIX
YpaBHCHUM.



[VDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOMErocs KaKk akTUBHOTO H
OTBETCTBEHHOTO YJIEHAa POCCUMCKOI0 O0IIECTBA, PEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM, TMPOLECIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHU C HX
GYHKIUSAMU 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusx, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEUICHU, pacCy>KIeHUN, BOCIPUUMUYUBOCTD K
MaTeMaTHYECKUM acIleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3UecKOro BOCIIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAHHE, COAJAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryispHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHNS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYIOJIOOUS, HHTEpPEC K
pazmuuHbIM  chepaM  NMPOodEeCCHOHAIBHOM — JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMU, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymedr mnpodeccnrt W Ppeann30BBIBATH COOCTBEHHBIC KU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHHIO W
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS :

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKONM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJIC/ICTBUM JIJI OKPY’KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeTOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAYNMOCTH
JUISL pa3BUTHUS IUBUJIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOESKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUM, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEHUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpejaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMbI€ ¥ OT NPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIlIEHUs, BEIOUPATh HanboJee MOIXOIAIIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpOoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMUMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBbEKTaMH, SIBICHUSIMU, IIPOIIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH HHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3TUIHBIX BUOB U (POPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMUA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIECHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIATh CBOM CYXACHUA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISTh ILJIaH, AJITOPUTM PELICHUS 3a/1a4d, BRIOUpATh CIIOCOO pelIeHus C
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHM  TIO3HABATENbHON  pedieKCMH  KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara pelieHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYkKAATh MPOIIECC U pe3yIbTaT paboThl, 00001aTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNmnoBbIX (opMax palboThl (00CyXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YaCTh pabOThI 1 KOOPAUHUPOBATH
CBOM JIEUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kjacce o0OydyarOIIMICS TOJYYUT CICAYIOIINE
MPEIMETHBIC PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yucii1a ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HUPPAIMOHATLHOE YHCIO0, MHOXKECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTDH NMPUOIMKEHHBIE BBIYUCIICHUS, TpaBUila OKPYTJIEHUs, IPUKUIKY U
OLICHKY p€3yJbTaTa BEIYUCICHUM;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUECKUNA KOPEHb HATypajbHOU
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH MMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC M apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM INepeMEeHHOH,
MHOTOWIEH € UEJIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOWJIEHA, TPUMEHSTH JCJICHHE
MHOTI'OYJIEHA Ha MHOTIOWIEH C OCTaTKOM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CBOOOIHO ONEpUPOBAaTh TMOHATUSMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENNTENA 2 X 2 JUId BBIYHUCICHUS €ro 3HAYEHUs,
MPUMEHSTh ONPENCIIUTENIN Ui PELUIECHUS CHUCTEMBl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMH C MIOMOILIBIO CUCTEMbI JJUHEHHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUI] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJYUYECHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMH [JIsi NpeoOpa3oBaHMS
BBIPAKCHU;

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAKEHUHN, COJEPKAIINUX CTETICHU C
palMOHAIIBHBIM [T0KAa3aTeIIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEepUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
Jorapu(MHuUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYEcKre GopMyIIbl Il TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpaBHEHUS, HEPABEHCTBA II0 YCIOBHIO 3aJadd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM almapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMHU: (PYHKIIHMS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QPYHKIMHU, KOMHO3UIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIUIH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: 00JACThb ONPEEICHHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM ToKa3zareneM, rpa@uk CTeneHHOW (YHKUHMU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I0Ka3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U JPOOHO-JIMHEWHas
(GYHKIMH, BBITOJHATE 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: IOKa3aTeNbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BAThb MX TIpa@UKUA [JIs PEIICHUS
YPaBHEHUH;

cBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpaduku (QYHKUMM Ui UCCJIENOBAaHMS MPOILIECCOB U
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PealbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi FT€OMETpUUECKas MPOrPeECCUs], TUHEUHBIN U
HKCMOHEHLUATIBHBINA POCT, (HOPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATHSMH: TTOCIEI0OBATEIbHOCTD, CIIOCOOBI 3a/1aHuUs
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiW3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSIMU: HEMIPEPHIBHBIE (PYHKIIUU, TOUYKH Pa3phbIBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QPyHKINY;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHIM CMBICT MPOU3BOJHON 1Jis
pelieHus 3a1ad.

MHokecTBAa M JIOTHKA:

CBOOOMHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jyisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0yuyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIU3ay:

Yuciaa 1 BBIYUCTICHUA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YHCEeJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCel,
HOJ/l m HOK HaTypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBxnuna;

CBOOOMHO OMEpUpOBaTh MOHATHEM OCTaTKa [0 MOMIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUECKOU (OpMe, BBIMOIHATh apUPMETHUECKUE ONepalid ¢ HUIMU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJbHBIE U
Jorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh WX PEHICHUS C  TOMOIIBIO
PaBHOCWJIbHBIX TIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOoAuMble (OpPMYNbl JUI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUU U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEILICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb palrOHAaJIbHbIE, UPpaLOHAJIBHEIE, IIOKa3aTeJIbHbIE,
jgorapupMuyecKue U TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiep Kalle MOAYJIU U NapaMeTphl;

IPUMEHSATH TpadUuuecKre METOAbI JJI PEIICHHUs] YPAaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBATh pealibHble CUTyalldd Ha S3bIKE€ ainreOpbl, COCTaBIAThH
BBIDAKEHHUSI, YPABHEHMWS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara anreopsl,
MHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJIbTar.

DyHKIUM U TPAPUKHU:

CTpPOUTHh TpaUKH KOMHO3UIMH (YHKIUH C TMOMOILBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH F€OMETPUUECKHE 00pa3bl ypaBHEHUI M HEPABEHCTB HA KOOPAMHATHOM
MJIOCKOCTH;

CBOOOJIHO  OMEpUpPOBaTh MOHATUSAMHU: TpaUKH  TPUTOHOMETPHUUECKHUX
(yHKmii;

OpUMEHATh (GYHKUMK JJI MOJEIUMPOBAHUS M UCCIENOBAHUS PEalbHBIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoOro aHajm3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HAUOOJIbIlIEe U HAMMEHBIIEE 3HAUCHHS (DYHKIIMM HENPEPHIBHOW Ha
OTPE3KE;

UCITIOJIB30BaTh IMPOM3BOJHYIO ISl HAXOXKJIECHHUS HAWIY4ylIero peleHus B
NPUKJIAJHBIX, B TOM YUCJE COLUATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl OpeIeIeHUs
CKOPOCTH U YCKOpPEHHS Mpoliecca, 3aJaHHOTo (hOpMYyIIoi Win rpaduKkoMm;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJUTh NEePBOOOpa3HBIC AIEMEHTAPHBIX (DYHKIMA W BBIYUCIATH
uHTerpan no popmyne Hetotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIE COLUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCTBaMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos
Ne HanmenoBanmue pa3jiesioB U TeM JuekTpoHHbIE (HUGPOBDbIE)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
MHOK€eCTBO I€MCTBUTEIILHBIX YHCEI.
1 MHOrOICHEL PaLHOHALHEIC YPABHCHILA 24 1 https://resh.edu.ru/subject/51/10/
u HepaBeHcTBA. CHUCTEMBI JTMHEHHBIX
ypaBHEHUU
) Oyukuun u rpaduku. CreneHHas 12 | https://resh.edu.ru/subject/51/10/
GYHKIMS C LIeIbIM ITOKa3aTeneM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHH. 15 | https://resh.edu.ru/subject/51/10/
Hppanuonaibuble ypaBHEHUS
4 [TokazarenbHast PyHKIHSL. 10 | https://resh.edu.ru/subject/51/10/
[Toka3arenbHble ypaBHEHUs
5 Jlorapugmuueckas GyHKIUS. 18 | https://resh.edu.ru/subject/51/10/
Jlorapudmuueckue ypaBHEeHUs
6 TpuronomeTrpruyeckue BIpaXXEHUS U 2 | https://resh.edu.ru/subject/51/10/
ypaBHEHUS
7 TloCEI0BATENBHOCTH H TPOrPeCCHH 10 1 https://resh.edu.ru/subject/51/10/
8 Henpepsisabie bynximn. [Tpoussonas 20 1 https://resh.edu.ru/subject/51/10/
9 [ToBTOpenwme, 0600IIEHNE, 5 ) https://resh.edu.ru/subject/51/10/
cHUCTEeMaTH3aIus 3HAaHUI
OBULIEE KOJIMYECTBO YACOB I10 136 10 0
I[MPOT'PAMME




11 KIIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3ieioB U TeM DJiIeKTpoHHbIe (HU(POBHIE)
KonTpoabubie IIpakTuueckue
n/n NMpPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
| HccnenoBanue GyHKINNA ¢ TOMOIIBIO 2 | https://resh.edu.ru/subject/51/11/
MIPOU3BOIHOMN
) TlepBooGpasHast u HHTErpa 12 1 https://resh.edu.ru/subject/51/11/
['paduku TpUTOHOMETPHUYECKUX https://resh.edu.ru/subject/51/11/
3 byukuii. TpuroHomerpuueckue 14 1
HEpaBEHCTBA
4 WppannonaibHble, oKa3aTeabHbIEe U 24 | https://resh.edu.ru/subject/51/11/
norapuMuYecKre HEpaBeHCTBA
5 KOMILICKCHEIE YHCIA 10 1 https://resh.edu.ru/subject/51/11/
6 HarypasbHbIe i [eTble THCIa 10 1 https://resh.edu.ru/subject/51/11/
CucreMsbl palliOHaJIbHBIX, https://resh.edu.ru/subject/51/11/
7 HUPPALMOHAIBHBIX ITOKA3aTENbHBIX U 12 1
norapu(pMHUUECKUX ypaBHEHHA
8 3aj1aum ¢ mapaMeTpamMu 16 1 https://resh.edu.ru/subject/51/11/
9 [ToBTOpenwme, 0600IIEHNE, 16 ) https://resh.edu.ru/subject/51/11/
CHCTEMAaTH3alusl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O
- 136 10 0

I[TPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KoauuecTBO 4acoB
n/ Tema ypoka
o Bcero
1 MHoxecTBO, oneparu HajJi MHOYKECTBAMH U UX CBOMCTBA 1
2 Huarpammbl Diinepa-Benna 1
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO anmnapara Jjist 1
pelieHus 3aaa4
4 Pannonansuelie yncna. OObIKHOBEHHBIE U ACCSITUYHBIEC APOOHU, 1
MPOIEHTHI, OECKOHEYHBIC TICPUOUUYECKUE ApOOH
5 Pannonaneueie yncna. OObIKHOBEHHBIE U AECATUYHBIC APOOH, 1
MPOLIEHTHI, OECKOHEYHBIE TIEPUOAUYECKUE APOOU
6 [Tpumenenne qpoOei 1 MPOIEHTOB [Tl PEIICHUS TTPHKIIATHBIX 1
3a1a4
7 [Tpumenenue apobeli U MPOIECHTOB AJIs PEIICHUS MPUKIIATHBIX 1
3a1a4
2 [HelicTBuTenpHble yncia. PaninoHanbHble U UppallMOHAIbHbBIE 1
yucia
9 Apudmerndeckue onepanuu ¢ 1eHCTBUTETLHBIMU YHCIIAMU !
10 Mopynp JEMCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA 1
1 [TpubmmkE€HHBIE BRIYMCICHUS, PABUJIa OKPYTIICHUS, TPUKUIKA U 1
OIICHKA pe3yNbTaTa BbIUUCICHUN
2 OCHOBHBIE METOJIbI PEIIESHUS IEJBIX U APOOHO-PaAIMOHATHFHBIX 1
ypaBHEHUI U HEPABEHCTB
13 OCHOBHBIE METOIBI PEIIEHUS ENBIX U APOOHO-PAITMOHATEHBIX 1
YpaBHEHU U HEPABEHCTB
14 OCHOBHBIE METOIBI PEIIEHUS IENBIX U APOOHO-PAITUMOHATLHBIX 1
YpaBHEHU U HEPABEHCTB
15 MHorowieHsl OT OJHON NEpEMEHHOM. JeTleHre MHOTO4YJIEHa Ha 1
MHOTOYIEH ¢ ocTaTkoM. Teopema besy
16 MHuorounensl ¢ nensiMu kodhdunrentamu. Teopema Buera 1
17 Pewienne cucreM ITMHENHBIX YPABHEHUN 1
18 Pemienue cuctem JIMHEHHBIX YpaBHEHUI 1




Martpunua cuctemsl TMHEWHBIX ypaBHEeHUN. OnpenenuTens

19 MaTpHULbI 2X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA;
BBIUMCJICHHE €r0 3HAUCHHUS

20 Ornpeaenurenbs MaTpUIbl 2X2, €ro TEOMETPUUYECKUN CMBICT U
CBOICTBA; BRIYMCICHUE €0 3HAYCHUS

51 [IpumeneHue onpenenuTes s PEIICHUS CUCTEMbI TMHEHHBIX
ypaBHEHUI

” Pemenre nmpukiaaHbIxX 3a/1a4 C IIOMOIIBIO CUCTEMbI JTMHEHHBIX
ypaBHEHU U

3 Pemienne npukiiagHbIxX 3a/1a4 ¢ HOMOIIBIO CUCTEMbI JTUHEHHBIX
ypaBHEHUI

24 KonTponbhas pabota: "PannoHnanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI IMHEUHBIX YpaBHEHUN"

)5 OyHKIM, crioco0bl 3a1anust GyHKIU. B3aumMHo obpaTHbIe
dbyukun. Komnosunus ¢yHkimit

26 I'paduk dpyHkumu. DnemMeHTapHbIe Ipeodpa3oBaHus TPaPUKOB
byHKUIMMA

7 Ob6unacTp onpeaeneHus © MHOXKECTBO 3HaueHu GyHKuuu. Hymnu
dbyskun. [IpoMexyTku 3HaAK TOCTOSTHCTBA

)% UeErnpie u Heu€THbIe pyHKIMU. [leprnonnueckre QyHKIUH.
[TpoMexyTKH MOHOTOHHOCTH (YHKITUH

79 MakcuMmyMbl 1 MUHUMYMBI QyHKIMH. Hanbonbiiee u
HaWMEHbIIIee 3HaUeHHE (PYHKIIUU HA TIPOMEKYTKE

30 JluneitHasi, kBagpaTH4Has U APOOHO-TMHEHHAS (PYHKIINH

31 DIeMEHTapHOE MCCIIEIOBAaHNE U TTOCTPOEHUE TPahUKOB ITHX
byHKIMMA

1 DneMEeHTapHOe UCCIIEIOBAaHUE U MIOCTPOCHHE rPpapuKOB ITUX
byHKIII

33 CreneHs ¢ 11e76IM ITOKa3aTeaeM. buaom Herotona

34 CreneHs ¢ 11e7IBIM ITOKa3aTeaeM. burom HeroTona

35 CrenenHast GyHKIUS C HATypAIbHBIM U IIENBIM MTOKa3zarenem. Eé
CBOIiCcTBa U Tpaduk

36 Kontponbnas pabora: "Crenennas ¢pynkuus. E€ cBoiicTBa
rpaduk"

37 ApudmeTnieckuii KOpeHb HATYPaIbHOM CTENIEHHU U €r0 CBOMCTBA

38 Apudmerndeckuii KOpeHb HATypaIbHOUM CTETICHH M €T0 CBOMCTBA




[IpeoOpazoBaHus YUCIOBBIX BBIPAKEHUA, COACPIKAIIMX CTEIICHH

39
U KOpHU

40 [Ipeo6pa3oBaHMst YUUCIIOBBIX BBIPAXKEHU, COAEPIKALIUX CTEIEHU
U KOpHU

A1 [TpeoOpazoBaHs YHCIOBBIX BBIPAKEHUM, COJIEPKAIINX CTEIICHU
U KOpHU

4 Wppaunonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLICHUS
UPpALMOHATILHBIX YPAaBHEHHM

43 Wppaunonanbhbie ypaBHeHHs. OCHOBHBIE METO/IbI PEILICHUS
UPPALMOHATIBHBIX YpaBHEHUN

m UpparnmonansHbie ypaBHeHUs. OCHOBHBIE METO/IbI PELICHHS
UPPALMOHATILHBIX YPAaBHEHHM

45 PaBHOCHIIBHBIE TIEPEXOIbI B PEIICHUH UPPALUOHATBHBIX
YpaBHEHUU

46 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUH UPPALUOHATBHBIX
ypaBHEHUH

47 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUN HPPALIMOHATBHBIX
YpaBHEHUN

43 PaBHOCHIIBHBIE TIEPEXOIBI B PEIICHUU UPPAMOHATBHBIX
YpaBHEHUN

49 CaolicTBa U rpauK KOpHSI n-Oi CTENEeHH Kak (QyHKIMH 00paTHOM
CTENEHM C HAaTypaJIbHbIM IOKa3aTesleM

50 CaoiicTBa U rpaduK KOpHSI n-Oi CTENEeHH KaK (GyHKIIMH 0OpaTHOM
CTEINEHU C HAaTypaJbHbIM MOKa3aTeleM

51 Kontponbnas padota: "CBoiicTBa 1 rpaduk KOPHS N-OW CTEMECHU.
Uppanmonanbusie ypaBHEHUS"

52 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U €€ CBONWCTBA

53 CTeneHb C pallMOHABHBIM NTOKAa3aTeNIeM U €€ CBOMCTBA

54 CTeneHb C pallMOHAIBHBIM MTOKAa3aTeNIeM U €€ CBOMCTBA

55 [ToxazarenbHast pyHKLINS, €€ CBOWCTBA U TpaduK

56 Wcnonb3oBanue rpaduka QyHKINUN IS pEIIeHUs] ypaBHEHU N

57 Wcnonb3oBanue rpaduka GyHKINU 1 pellieHus] ypaBHEHU N

58 [ToxazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeNbHBIX YpaBHEHUN

59 [loka3zarenbHble ypaBHEHUs1. OCHOBHBIE METOABI PELICHUS

[I0Ka3aTEJIbHBIX YPaBHEHUU




IIokazarenbHbIC YpaBHCHHA. OCHOBHBIE MCTO/bI pCHICHUA

60
[I0Ka3aTeIbHbIX YPaBHEHUN

61 Kontponsnas padora: "[lokazatensHas GyHKIHS.
[Toka3arenbHble ypaBHEHUS"

62 Jlorapudm uucna. CoiicTsa gorapudma

63 Jlorapudm uucna. CoiicTsa jgorapudma

64 Jlorapudwm yucna. CBoiicTBa norapugma

65 JlecaTu4HbIE U HATypaJIbHBIE JTOTapH(PMbI

66 JlecaTHYHBIE U HATYypaJIbHBIC JTOTapH(PMBI

67 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILMX JIOTapU(PMBI

68 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILMX JIOTapU(PMBI

69 [IpeobpazoBanne BEIpAKEHHIA, COACPIKAIIMX JIOTAPU(HMBI

70 Jlorapudmuueckas QyHKIuUs, €€ CBOWCTBA U TpauK

71 Jlorapudmuueckas GyHKIUSA, €€ CBONCTBA U rpauK

72 Hcnonb3oBanue rpaduka GyHKINU AT pelIeHUs] ypaBHEHHH

73 Hcnonb3oBanue rpaduka GyHKINN AT pelieHUs] ypaBHEHHH

74 Jlorapudmuueckue ypaBHeHUs. OCHOBHbIE METO/BI PELICHUS
Jorapu(pMUUECKUX ypaBHEHHM

75 Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEIICHUS
JOrapupMHUUECKUX ypaBHEHUIN

76 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/BI PEIICHUS
JOrapu(pMHUUECKUX ypaBHEHUH

77 PaBHOCHITBHBIE TTEPEX0/Ibl B PEIICHUH JIOTApU(DMUICCKUX
ypaBHEHUU

73 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTapu(PMUIECKUX
YpaBHEHUN

79 KonTponbnas pabota: "Jlorapudpmuueckas GyHKIus.
Jlorapugmuueckue ypaBHeHUs"

80 CuHyC, KOCUHYC, TAHT'€HC ¥ KOTAHT€HC YMCIIOBOTO apryMEHTa

81 CuHyC, KOCHHYC, TAHT'€HC U KOTAHT€HC YHCIIOBOTO apryMEHTa




82

ApKcuHYC, apKKOCUHYC ¥ apKTaHI'€HC YMCJIOBOTO apr'yMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTAaHT'€HC YUCIOBOTO apryMeHTa

84 Tpuronomerpuyeckas OKpyKHOCTb, OIIPEICIICHHUE
TPUTOHOMETPUUYECKUX (PYHKLUH YHUCIOBOIO apryMeHTa

85 Tpuronomerpuyeckas OKpyKHOCTb, OIIPEIeIICHHUE
TPUTOHOMETPUUYECKUX (PYHKLUH YHUCIOBOIO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI

88 OCHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYITBI

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI

90 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUI

91 [Ipeo6pa3oBanye TPUrOHOMETPUUYECKUX BBIPAXKEHUN

92 [Ipeo6pa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUMN

93 [IpeobpazoBaHme TPUTOHOMETPUUYECKHUX BBHIPAKECHHI

94 Penienne TpUroHOMETPUUECKUX YpaBHEHHH

95 Penienne TpUroHOMETpUUECKUX YPAaBHEHUN

96 Pemenne TpuroHoMeTpruUeCcKUX ypaBHEHUI

97 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN

98 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN

99 Penienne TpUroHOMETPUUECKUX YPAaBHEHHH

100 | Pemenune TpUrOHOMETPUYECKUX YpaBHEHUI

101 KonTponbhas pabota: "TpuroHoMerpuueckre BhIpaXKeHHUs U
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 33aHUS TIOCIIEOBATENILHOCTEH.
MeTtoa MaTeMaTH4eCcKON HHIYKIINN

103 MOHOTOHHBIE U OTPaHUYEHHBIE TTOCIIEA0BaTeIbHOCTH. VcTOpHs
aHanm3a 0ECKOHEYHO MaJIbIX

104 = Apudmernueckas mporpeccus




105 | T'eomerpuueckas nmporpeccus
106  BeckonedHo yObIBaromas reoMeTpuyecKas porpeccus

107 CyMMa 0eCKOHEUYHO YOBIBaIOIIEH T€OMETPUUYECKON TPOTPECCUH

JIMHENHBIN ¥ SKCHOHEHUMAIbHBIN pocT. Yucio e. Popmyiia

108
CJIOKHBIX MPOIIEHTOB

109 JIvHEeHbIN U SKCOHEHIMabHBINA pocT. Yucio e. Popmyina
CJIOHBIX MPOIIEHTOB

110 Hcnonp3oBanue nporpeccuu Jisi pelieHus pealbHbIX 3a/1a4

MMPUKIAAHOI'0 XapaKTepa

111 KoHntpoinbnas padora: "[locnenoBareasHOCTH U Iporpeccun”

112 HempepsiBHBIE (GYHKIUU M UX CBOMCTBA
113 Touka pa3psiBa. ACUMIITOTH TPpadUKOB PYHKITUI
114 CaoiicTBa QyHKIMI HEMPEPHIBHBIX HA OTPE3KE

115 CaoticTBa (hyHKIMIT HETIPEPHIBHBIX HAa OTPE3Ke

116 | Meron MHTEPBAIOB ISl PEIICHUS HEPABEHCTB

117 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB

118 Meroa MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB

[TprMeHeHNEe CBONCTB HEMPEPBIBHBIX (DYHKLUHN JUIsS peLIeHUs
3a1a4

119

120 [IpumeHeHne cBONCTB HEMPEPBIBHBIX (DYHKIMMN JIs1 pEeLICHUS
3a1a4

121 [lepBas u BTOpas npon3BOIHbIE GYHKIIUU

122 Onpenenenrie, reOMETPUUECKUANA CMBICI MPOU3BOJHON

123 Onpenenenne, PU3NIECKUN CMBICIT TIPOU3BOTHON
124 | VYpaBHeHue kacaTeiabHOU K rpaduxy GyHKIUN

125 VYpaBHeHUe KacaTeNbHOU K TpaguKy QyHKINN

126 ~ IIpousBoaHBIE 3€MEHTAPHBIX (PYHKIIHIA

127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI




HpOI/ISBOHHaSI CYMMBI, ITPOU3BCACHUSA, HACTHOI'O 1 KOMITO3UITUN

128
byHKIMHA
129 [IpousBoiHas cyMMBbI, MPOU3BEACHUS, YACTHOT'O U KOMITO3UIIMH 1
byHKIII
130 [Tpon3BoHAs CyMMBI, TPOU3BEICHUS, YACTHOTO M KOMIIO3UITUN 1
GyHKIHHA
131 KonTtponsHas padora: "[Iponssoanas” !
132 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3alIUs] 3HAHUI 1
"VpaBHenus"
133 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hanuii: "OyHkun" 1
134 = HroroBas KOHTpoOJIbHAs paboTa !
135 HroroBast KoHTpoIbHAs paboTa 1
136 IToBTOpEHME, 0000IICHUE, CHCTEMATH3aIIMs 3HAHUH 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 136




11 KIIACC

Ne KoumnuecTBo yacos
n/ Tema ypoka
o Bcero
| [IpumeneHne MPOU3BOIHOM K UCCIIEIOBAaHUIO G YHKIIUN Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBI
) [IpumMeneHre MpoN3BOIHON K UCCIIEAOBAHHIO (PYHKINI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
3 [IpumeneHre MpoN3BOIHON K UCCIIEAOBAHHIO (DYHKIMI Ha 1
MOHOTOHHOCTH ¥ IKCTPEMYMBbI
4 [TpumeHeHre mPOU3BOJHON K UCCIIeIOBaHUIO (QYHKIINHI Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
5 [IpumeHeHne MPON3BOIHON K UCCIEIOBAaHUIO (DYHKIIHIA Ha 1
MOHOTOHHOCTH ¥ IKCTPEMYMBbI
6 [TpumeHeHre mPOU3BOJHON K UCCIIeIOBaHUIO QYHKIIUHI Ha 1
MOHOTOHHOCTH ¥ IKCTPEMYMBbI
7 Haxoxnenrne HaubobIIero 1 HAMMEHBIIETO 3HAYSHUS 1
HENpephIBHON (DYHKIIUU HA OTPE3Ke
2 Haxoxnenne HanOOJIBIIEr0 U HAUMEHBIIIETO 3HAYEHUS 1
HEMpepbHIBHON (DYHKIIMHU Ha OTPE3Ke
9 HaxoxneHrne HaubobIIero 1 HAMMEHBIIETO 3HAYCHUS 1
HEeMpepbHIBHON (DYHKIIMHU Ha OTPE3Ke
10 HaxoxneHrne HaubobIIero 1 HAMMEHBIIETO 3HAYCHUS 1
HENpephIBHON (DYHKIIUU HA OTPE3Ke
1 Haxoxxaenne HanOOJIBIIIEro ¥ HaMMEHBIIIETO 3HAYEHUS 1
HEMpepHIBHON (DYHKIIMHU Ha OTPE3Ke
12 Haxoxaenrne HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHHS 1
HEeMpepHIBHON (DYHKIIMHU HA OTPE3KE
13 [IpuMeHeHne npou3BOIHOM I HAXO0XKIEHUS HAUITYULIEro 1
pelIeHHs B TPUKJIAAHBIX 3aa4ax
14 IIpuMeHeHre MPON3BOIHON JIJIsl HAXOXKIACHUS HAaWITY4IIero 1
pelIeHus B TPUKIIAIHBIX 33/1adax
s [IpuMeHeHne npon3BOIHON AJisi OIpEIeTIEHUsI CKOPOCTH U 1
YCKOPEHHS TIpoliecca, 3aIaHHoro (popMystoit win rpadukom
16 [IpuMeHeHne npon3BOIHON AJisi OIpEIETIEHUsI CKOPOCTH U 1
YCKOpEHHs Ipoliecca, 3aJaHHOTO (OpMYIIOi Win rpaduKkoM
17 Kommo3zurust ¢hyHKImiz 1
18 Kommozurust ¢hyHKImiz 1




19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue 0Opa3bl ypaBHEHUH HA KOOPAUHATHOU
IUIOCKOCTH

71 I'eomerprueckue oOpa3bl ypaBHEHHI Ha KOOPAMHATHON
IJIOCKOCTH

” Kontponbnas padora: "UccinenoBanue GyHKINNA ¢ TOMOIIBIO
POU3BOHOM"

23 [lepBooOpa3Hasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 ITepBooOpasubie aeMeHTapHbIX GyHKIUN. [IpaBuna
HaXO0’KJICHUs IepBOOOPA3HBIX

75 [lepBooOpasubie anemeHTapHbIX QyHKIMIA. [IpaBua
HaXO0’KJICHUs IepBOOOPA3HBIX

26 Nurterpan. ['eoMmeTprdeckuii CMbICT HHTErpasia

7 Brraucnenue onpeaenéHuoro uaTerpana mo ¢gopmyne Herotona-
JleiibHuna

)% Brraucnenue onpeaenéHuoro uaTerpana mo ¢gopmyne Herotona-
JleiibHuna

29 [TpuMmeHeHne nHTErpaia A HaX0XKACHUS IUIoNael TUIOCKUX
¢uryp

30 [Ipumenenue nHTerpana Jyist HaXoXKIAEHUsI 00bEMOB
FEOMETPUUECKUX Tell

31 [Tpumeps! perieHnit quddepeHaIbHbIX ypaBHEHUN

32 [Ipumeps! pemennii qudpepeHnrnaIbHbIX YpaBHEHUH

13 MaremaTrueckoe MOJEIMPOBAHUE PEANIbHBIX MTPOLIECCOB C
noMoIIbI0 AU depeHInanbHbIX ypaBHEHUH

34 KonTtponshas padora: "[leppooOpa3nas u unrerpan"”

35 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu

36 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpapUKu

37 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu

38 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKH

39 Tpuronomerpuyeckue GyHKIUHU, UX CBOHCTBA U rpaduku

40 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C TTIOMOIIBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO

H TPUTOHOMETPUUYECKON OKPYKHOCTH

4 OT160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUHN C TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUHN C TIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB

45 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB

46 Penienne TpuroHoMeTpuUECKUX HEPABEHCTB

47 Penienne TpUroHOMETpUUECKUX HEPABEHCTB

43 KonTtponpHas padora: "['padmku TpUroHOMETPUIECKUX
¢ynkuuii. Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEILIEHUS I0KA3aTEIIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIEHUS I0KA3aTEIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIIEHUS TIOKA3aTEIIbHBIX HEPABEHCTB

52 OcHOBHBIE METO/IbI PEILIEHUS TOKA3aTEIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pelIeHus JJorapu(pMUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pelIeHus JJorapu(pMUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pelIeHus JJorapu(pMUIECKUX HEPABEHCTB

56 OcHOBHBIE METObI PEILLIEHUS JOrapu(PMUUECKUX HEPABEHCTB

57 OCHOBHBIEC METO/IBI PEIICHUS] HPPAITMOHAITEHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pEeIIEHUS] UPPALIMOHAIBHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEeIIEHUS] UPPALIMOHAIBHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pEIIEHUS] HPPALMOHATBHBIX HEPABEHCTB

61 ['padmyeckue MeToAbI pelIeHUs] UpPAllMOHAIBHBIX YPaBHEHUN

62 ['papraeckue MeTOIBI pelIeHUs UPPAITMOHAIBHBIX YPaBHEHUM

63 I'padmueckue MeTOIbI peIICHHS TOKa3aTeIbHBIX YPaBHECHUN




64 I'padmueckue MeTOIbI pelIeHHS MTOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue MeTOIBI peICHNS JTOTapHU(PMHUUECKIX YPABHEHUH

66 I'padpuaeckue MeToIbI pemeHus JoTapu(MUIECKUX HEPABEHCTB

67 I'paduueckue MeTo bl pelIeHus JOrapu(pMUIECKIX HEPABEHCTB

68 I'padmueckue MeTOIBI pelICHHS TOKa3aTeIbHBIX U
JOrapupMHUECKUX yPaBHEHUIN

69 I'padrueckue MeTO bl peLIeHNs IOKA3aTeNbHbBIX U
JOTapu(PMHUECKUX yPaBHEHUI

70 I'paduueckue MeTO bl PELIeHUs IOKA3aTeNbHbIX U
J0rapupMHUUECKUX HEPABEHCTB

71 I'paduueckne MeTOIBI pelICHHs TOKA3aTeIbHBIX U
norapupMHUECKUX HEPABEHCTB

7 KonrponsHas pabdora: "HppannoHaibHble, IOKa3aTeIbHbIE U
JorapupMUUECKue HepaBeHCTBA"

73 KommnnekcHsle uncna. Anredpandeckas 1 TPUrOHOMETpHUYECKast
(opMBI 3aIICH KOMILIEKCHOTI'O YHCIIa

74 Kommiekcubie uncna. Anredpandeckast 1 TPUTOHOMETpUUYECKAst
(bopMbI 3anMCH KOMITJIEKCHOTO YHUCIIa

75 Apudmerndeckre onepanuy ¢ KOMIICKCHBIMU YUCIaMH

76 Apudmerndeckre onepanuy ¢ KOMIUIEKCHBIMU YUCIIaMH

77 N306pakeHne KOMIJIEKCHBIX YKCEl Ha KOOPIMHATHON
IJIOCKOCTH

73 N300pakeHre KOMIUIEKCHBIX YUCET Ha KOOPIMHATHOM
MJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOTO YHCia

80 ®opmyna Myaspa. Kopau n-oii cTeneHu n3 KOMIIEKCHOTO YHCIa

81 [IpumMeHeHre KOMIIEKCHBIX YUCeN IS peleHUs (PU3NYECKUX U
reOMEeTPUUECKUX 3ajau

82 KonTponbhas pabora: "KommiekcHsie yncna'

83 Harypainbnsle u niensie yucna

84 Harypanbnble u nensie yncina

85 [IpruMeHeHne NpU3HAKOB JETUMOCTH LIEJIBIX YUCEN




86

HpI/IMeHeHI/Ie MIPHU3HAKOB JCIUMOCTHU LECJIBIX YUCCIT

87 [Ipumenenue npuszHakoB genumoctu nensix yucen: HOJl u HOK

88 IIpumenenue npusHakoB aeauMoctu nenbix yucen: HOJ u HOK

29 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENbIX YUCEI: OCTATKU 10
MOJYJIIO

90 [IpuMeHeHre MPU3HAKOB AEIMMOCTH LENbIX YACEI: OCTATKHU 110
MOJYJIIO

91 [Ipumenenne NpU3HAKOB AETUMOCTHU LENBIX YUCEI: AITOPUTM
EBxnnna 11 pemenus 3a1a4 B LEIbIX YUCIIAX

92 Kontponbnas pabota: "Teopus nensix uncen"

93 CucreMa 1 COBOKYITHOCTh ypaBHEHUI. PaBHOCHUIIbHBIE CUCTEMBI U
CUCTEMBI-CIICJICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHUI. PaBHOCUIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEJICTBUS

95 OCHOBHBIE METO/IbI PELICHUS CHCTEM U COBOKYITHOCTEM
palMOHaNbHBIX YPAaBHEHUI

96 OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEMN
UPpaLMOHATIbHBIX YPAaBHEHUM

97 OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN
MOKa3aTeNIbHBIX YPaBHEHU

08 OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN
MOKAa3aTeNIbHBIX YPaBHEHU

99 OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEMN
nmorapu(MUUECKUX YpaBHEHUN

100 OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN
norapupMHUECKUX YpaBHEHHHA
[IprMeHeHne CUCTEM K pElIeHUIO MaTeMaTHYeCKUX 3a/1ad U

101 3a/1a4 U3 pa3IUnIHbIX 00JIaCTel HAyKU U pealbHOU KHU3HHU,
WHTEpIpeTalHs NOJyYeHHBIX PEe3yJIbTaTOB
[IprMeHeHne CUCTEM K pElIeHUIO MaTeMaTHYeCKUX 3a/1ad U

102 3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKHU3HH,
WHTEpIpeTalHs NOJyYeHHBIX PEe3yJIbTaTOB
[IpyMeHeHre HEPaBEHCTB K PEIICHNI0 MaTeMaTHUYECKHX 3a]1ad U

103 3a/1a4y U3 pa3InIHBIX 00JaCTEH HAYKU M peaTbHOM KU3HH,
WHTEPIPETALMS OJYYEHHBIX PE3YJIbTaTOB
KontponbHas padora: "CrucremMbl palliOHANbHBIX,

104 UpPpaIMOHATIBHBIX MTOKA3aTEIbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUI"




105

PaunonansHbIE ypaBHEHUS C IapaMeTpaMu

106 PanuonanbHbIE HEPABEHCTBA C IIapAMETPAMHU

107 PatimonanbHbIE CUCTEMBI C TapaMeTpaMu

108 UppanuoHanbHbie ypaBHEHU S, HEPABEHCTBA C TapaMeTpaMu

109 WppannoHnaiibHbIE CUCTEMBI ¢ TapaMETpaMU

110 [Toka3arenbHble ypaBHEHHUs, HEPABEHCTBA C lTapaMeTpaMu

111 [TokazatenbHbIE CUCTEMBI C ITApaMeTpamMu

112 Jlorapugmuueckue ypaBHEHUs, HEPABEHCTBA C MapaMeTpaMu

113 Jlorapudmudeckue CUCTEMBI ¢ TTapaMeTpamMu

114 TpuroHomeTpudecKue ypaBHEHHUs C IapaMeTpaMu

115 TpuroHomeTprudecKkue HEPABEHCTBA C TapaMETPAMU

116 TpUroHomMeTprueCKUe CUCTEMBI C ITapaMeTpaMu

17 ITocTpoeHune u uccienoBaHne MaTEMaTHYECKUX MOJENIEN
peabHBIX CUTyal[M} C IOMOLIBIO YPABHEHUH € ITapaMeTpamMu
ITocTpoeHune u uccienoBaHne MaTEMAaTHYECKUX MOJENIEN

118 pEAIbHBIX CUTYalUH C IIOMOILBIO CUCTEM YPaBHEHUH C
napameTpamu
[TocTpoenue u uccienoBaHre MaTeMaTHUYECKUX MOJIEIen

119 peabHBIX CUTyalMi C IOMOLIBIO CUCTEM YPABHEHUH C
napameTpamu

120 KonTtponbHas padora: "3anauu ¢ mapamerpamu”

121 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3alIHs] 3HAHUM:
"VYpaBHeHns"

12 [ToBTOpeHue, 06001IeHNE, CHCTeMaTU3alls 3HAHUA:
"VYpaBHeHns"

123 [ToBTOpeHnue, 06001IeHNE, CCTeMAaTU3allNs 3HAHUNA:
"VpaBHenus. CucreMsl ypaBHEHUN"

124 [ToBTOpeHmEe, 0000IIEHNE, CHCTEMAaTH3alls] 3HAHUM:
"Hepasencrna"

125 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3allNs 3HAHUNA:

"Hepasencrna"




126 [ToBTOpeHue, 06001IeHNE, CHCTeMAaTU3aNs 3HAHUIA: 1
"Hepasencrna"

127 [ToBTOpeHue, 06001ICHNE, CHCTEeMAaTU3alNs 3HAHUNA: 1
"ITponsBoaHas u €€ npuMeHeHue"

128 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3allUs] 3HAHUI: 1
"[IponsBoaHas u e€ npumMeHeHue"

129 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3alNs 3HAHUNA: 1
"[IponsBoaHas u e€ npumMeHeHue"

130 [ToBTOpeHue, 06001meHNe, cucTeMaTh3alus 3Hanui: "MHaTerpan 1
U €ro npuMeHeHue"

131 [ToBTOpenue, 06061IeHNE, cucTeMaTH3aus 3HaHui: "OyHkun" 1

132 [ToBTOpenue, 06061IeHNe, cucTeMaTH3anus 3HaHui: "OyHkun" 1

133 [ToBTOpenue, 06061IeHNE, cucTeMaTH3aus 3HaHui: "OyHKIun" 1

134 Hroroas xouTpoasHas padbora !

135 Hroroas xonTpoapHas padbora 1

136 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 3HAHUH 1

OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeHero 001ero odopa3oBanusi
pe3yjabTara
1 Yucna v BEIYMCICHUS
11 OnepupoBaTh MOHATHAMH: PAIMOHAIBHOE M JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS U JACCSITUYHAS IPpOOb, MPOIICHTHI
12 BemonHATe  apudMeTHUYEeCKHEe  Omepaldd ¢ PalHOHATBHBIMH |
' JeACTBUTEILHBIMU YU CIIAMU
13 Bemonusate  npuOMMOKEHHBIE — BBIYMCIICHUS, HUCIONB3YS  IpaBHIIA
’ OKpYTJIEHUSs, AeJIaTh MPUKUIKY U OLEHKY PEe3yJIbTaTa BHIYUCICHUI
OrnepupoBaTh MOHATHSMU: CTENEHb C LIETBIM MOKa3aTeIeM, CTaHAapTHAS
14 dbopma 3amucu JEeHCTBUTETHLHOTO YMCIIA, KOPEHb HATYpPaJIbHOM CTENEHU;
' HCIOJIF30BATh MOJIXOAIIYI0 (POpPMY 3aITUCH JIEHCTBUTENBHBIX YUCEIN s
pelIeHUs] TPaKTUYECKUX 3a]1a4 U MPEICTABICHUS JaHHBIX
OrnepupoBaTh MOHATHSIMHU: CHHYC, KOCHHYC M TaHT€HC TPOU3BOJIBHOTO
1.5 yIjla; WCIOJIb30BaTh 3alKCh IPOU3BOJIBHOIO yrja uepe3 oOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKITMH
2 YpaBHEHMS U HEPABEHCTBA
OnepupoBaTh NOHATUSIMU: TOXAECTBO, YpPaBHEHUE, HEPABEHCTBO, LIETIOE,
2.1 panMoHaIbHOE, MPPaLMOHATILHOE yYpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
29 BeimonasaTe  TIpeoOpazoBaHMs TPUTOHOMETPUUYECKHX BBIPAKEHUU W
' pemaTh TPUrTOHOMETPUUECKHUE YPABHEHUS
BeImonHATE TpeoOpa3oBaHus MENbIX, PAIIMOHAIBHBIX H HPPAIIMOHATBHBIX
2.3 BBIPQKEHU M pemaTh OCHOBHBIE THIBI IEJNbIX, PAlUMOHAJIbHBIX U
HPpAIMOHATILHBIX YPAaBHEHUW U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHS W HEPABEHCTBA ISl PEIICHUS MATEeMaTHYECKUX
’ 3a]1a4 U 33]1a4 U3 Pa3TUYHbIX 00JaCTe HAyKU U peaIbHOM KU3HH
MopenupoBaTh peaibHBIE CHUTyallUM Ha S3BIKE aireOphbl, COCTaBIATH
2.5 BBIPKEHMSI, YPABHEHUS, HEPABEHCTBA MO YCJIOBUIO 3aJ]a4M, UCCIEA0BATh
MOCTPOCHHBIE MOJEIN C HCIIOIH30BAHUEM arapara areopsl
3 dyHKIMU U TpaduKu




OnepupoBaTh MNOHATUSAMH: (YHKIHS, CIOCOOBI 3amaHus (QYyHKIUH,

3.1 o0nacTb oOmpeneieHus] U MHOXKECTBO 3HaueHUd (QyHKUuU, Tpaduk
(GyHKIMH, B3aUMHO 00paTHbIC PYHKITUN
39 OnepupoBaTh MOHATHUSAMH: YETHOCTh W HEUYETHOCTh (YHKIUH, HYIU
' (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSITHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
3.4 Crpoutb W uuTath TpaQuKH JIUHEHHOW (QYHKUMH, KBAaIPATUIHOU
’ byHKIMH, cTeneHHON (QYHKIUU C LIeTIbIM MTOKa3aTeIeM
Hcnonw3oBare rpaduku (GyHKIMA A7 UCCICIOBAHHS TIPOIECCOB U
35 3aBHCUMOCTEN IpU pEIIeHUH 334ay U3 JAPYruX Y4eOHBbIX NPEAMETOB U
' peaNbHOM  JKM3HHU, BBIpaXaTh (QOpMylaMH 3aBHCUMOCTH  MEX]IY
BEITMYMHAMU
4 Hauana marematnyeckoro anammsa
41 OnepupoBaTh MOHATHSIMHU: IIOCIEAOBATEIBHOCTh, apUPMeTHyecKas H
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh TOHATHAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpuvecKas
4.2 mporpeccusi, cymMma OECKOHEYHO YOBIBAIOIICH  TE€OMETPUUYCCKOM
IIPOrpeccuu
43 3aaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonbs30BaTh CBOMCTBA IOCIEAOBATENBHOCTEM W NPOrPECCHH I
’ pelIeHUs pealibHbIX 3aa4 MPUKIIAJHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKa
5.1 OnepupoBaTh HOHATUSMU: MHOKECTBO, ONIEpPAIIUN HaJl MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT /A OMNHCAHUA
5.2 peaNbHBIX MPOIECCOB U SIBJICHUH, PU PEUICHUH 3324 U3 IPYTUX YICOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUAMM:  OINpPEAEICHUE, TEOPEMA,  CIEACTBHUE,
JI0Ka3aTeJIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 0o1ero od0pa3oBaHust
pe3yjabTara
1 Yucna v BBIYUCIICHUS
OnepupoBaTh MOHSATHSMM: HATypalbHOE, LEJIOE YHUCIIO; HCIIOJIb30BATh
1.1 MPU3HAKK JIETUMOCTH LEJBIX YHCEN, Pa3JIOKEHUE Yucia Ha MPOCThIE
MHO>KUTENH [Tl pEIIeHUs 3a1a4
1.2 OrnepupoBaTh NOHITHEM: CTENIEHB C PALIMOHATIBHBIM OKa3aTeleM




1.3

OnepupoBaTh MOHATUAMHE: JIOTAPU(PM YUCIIA, TECATUYHBIC U HATYPAJIbHBIC
JorapudMpl

2.1

YpaBHEHMS U HEPABEHCTBA
[IpuMeHsATH CBOMCTBa CTENEHM [UId IIpeoOpa3oBaHUs BbIPAXKEHUH,

ONCpHUpOBaATh IOHATUAMMU: IIOKA3aTCIbHOC YPABHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

22

BeimonHATe mpeoOpa3oBaHusl BBIPAKECHUH, COIACPIKALIMX JIOTapU(pMBL;
ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

24

2.5

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OHepI/IpOBaTL MMOHATHSIMH: CHCTEMA JIMHEHHBIX ypaBHCHI/Iﬁ u eé PCUICHUC,
HUCIIOJIB30BAaTh CUCTEMY JIMHEMHBIX ypaBHeHI/Iﬁ JJIA PCUICHUA
MMPAaKTUYCCKUX 3aqaq

Haxomute  pemieHMss  NOpPOCTEHIIMX  CHCTEM M COBOKYIHOCTEH
palOHAaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTyallUd Ha S3BIKE alreOpbl, COCTABISATH
BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
MCCIIEIOBATh TIOCTPOCHHBIE MOJIEIIH C UCTIOIB30BAHUEM aIlIapara ajareOpsl

OyHkmu u rpaguku
OnepupoBaTb NOHATUSAMU: NEpUOANYECKAs (QYHKLIMS, HPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMH, TOUKHM IKCTpeMyMa (pyHKIMH, HauOoibllee U

HalMEHblIIee 3HaueHUs! (QYHKIIMM Ha MIPOMEXKYTKE; UCIOJIb30BaTh UX VIS
uccienoBaHus QyHKIMH, 3aJaHHOM rpaduKoM

3.2

OnepupoBaTh NOHATHAMU: FpaUKH MOKA3aTEIbHON, TOTapuPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKLIMH; u300paxaTb UX Ha KOOPAMHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh Il PEILICHUS] yPaBHEHUI U HEPABEHCTB

33

34

N300paxarb Ha KOOPAMHATHOM IUIOCKOCTH TpaQUKd JUHEHHBIX
YpaBHEHHUH W UCHOIB30BaTh HMX [UIS PEIICHHS CUCTEMbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUH JUIsL HMCCIENOBAaHUS NPOLIECCOB U
3aBHCUMOCTEH U3 IPYruX yu4eOHBIX TUCHUIUINH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

OnepupoBaTh TOHATUSMH: HEMpPEphIBHAS  (PYHKIUSA, TPOU3BOIHAS
(GYHKIIMM, WMCHOJB30BaTh TEOMETPUUYECKUA ¢ (PU3HUYECKHH CMBICI
MPOU3BOAHOM JIJTA PELICHUS 3a/1a4

HaxonuTh  TNpOM3BOAHBIE  3JEMEHTApHBIX  (YHKUUH,  BBIYUCIATH
MPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIUH

4.3

Hcnonb30BaTh  MPOM3BOAHYIO JJIsi  HCCIENOBaHUS  (QyHKIMM  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATH PE3yJbTaThl HCCIECIOBAHUS K
MOCTPOCHHIO TPa(hUKOB




Hcmons30BaTh MMPOU3BOAHYIO JIA HAXOXKIACHUS HAWJIYYIICTO PCIICHUA B

44 MPUKJIAIHBIX, B TOM YHCJIE COL[HAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MOHATUSMH: TEPBOOOpa3Hasi ¥ HWHTETpal; MOHUMATh
’ reOMETPUYECKU U (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKUIUN, BBIYUCIATH
' uHTerpai mo ¢popmyne Heiorona — JleliOnuna

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIMATBHO-DKOHOMUYECKOTO U

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYCCKOI'O aHaIn3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

Koxa
1 Hucna u BIYUCICHUS
Pammonanbupie  ymcna. OOBIKHOBEHHBbIE M J€CATHYHBIE ApoOM, MPOLEHTHI,
OeCKOHEeuHble  MEepUOoJMuYecKue  apobu.  Apudmernyeckue  olnepaluud  C
1.1 | palMOHaJBbHBIMU YHCIIaMH, NIPeoOpa3oBaHUs YMCIOBBIX BblpakeHHH. [Ipumenenue
ApoOell U MPOLIEHTOB JUIsl pelIeHUs NPUKIAJHBIX 33734 U3 Pa3IM4HbIX OTpaciei
3HaHUH U PEaJIbHOM KU3HU
JlelicTBUTENnbHBIE — YMcaa.  PanuoHanpHBlE W HMppPALMOHANbHBIE  YHUCIA.
1.2 Apudmernyeckue omnepauuud ¢ JeHCTBUTENbHBIMU uuciamu. [IpuOmmxénnble
BBIUMCIICHUS, [TPABUJIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokazareneM. CranmaptHas ¢Gopma 3amucu JIeHCTBHTEIBHOTO
1.3 yucna. Mcnons3zoBanue noaxoxasimeid (GopMbl 3alucu JAEUCTBUTEIbHBIX YUCEN JUIS
pelIeHNs TPAKTUYECKUX 3a7ad U IPECTABICHUS JaHHBIX
14 Apudmerrueckuili KOpeHb HaTypaibHOW cTeneHH. [leficTBus ¢ apupMeTHUeCKUMU
' KOPHSIMHU HAaTypaJIbHOU CTEIEHU
15 CuHyC, KOCMHYC W TAaHIEHC WYHCJIOBOIO apryMeHTa. ApKCHHYC, AapKKOCHHYC,
' apKTaHI€HC YMCIOBOIO apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxnecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs
s IIpeoOpaszoBanue TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHoOBHbIE
' TPUTOHOMETpHUECKUE (POPMYIIBI
)3 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. MeTon
MHTEPBAJIOB
2.4 Pemenue 1enbix U APOOHO-PALMOHATBHBIX YPABHEHUI U HEPABEHCTB
2.5 Pemrenne nppaiimoHaNbHBIX YpaBHEHUN U HEPAaBEHCTB
2.6 | Pemenue TpUrOHOMETPUUECKUX YPABHEHUM
57 [IpumeneHue ypaBHEeHHI 1 HEPABEHCTB K PEIIEHUIO0 MaTeMaTHUECKHX 3a/1a4 U 3a/1a4
' U3 PA3JIMYHBIX 00JIaCTe HAYKU U peaslbHON KU3HU
3 OyHK1UU U Tpaduku
31 @ynkius, cnocoObl 3amanust QyHkiuu. I'paduk ¢yHkumu. BzaumHOo oOpaTHBIE
' GyHKIUH
10 OOnacte ompeneneHUs W MHOXKECTBO 3HaueHuM ¢yHkumu. Hymm QyHxoum.

[IpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUIUU




33 CrenenHast GyHKIHS ¢ HATYpPAJILHBIM U IIEJIBIM TOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpadK KOPHSI 1-0¥ CTETICHU
34 TpuroHnomeTpuyeckass OKpyKHOCTb, OMPEICICHHE TPUTOHOMETPUYCCKUX (PYHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Havana marematnueckoro anaiamnsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs IOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' [OCJIE0BATENLHOCTH
Apudmernueckas UM TeoMeTpUuYecKas Mporpeccu. beckoHeuHO yObIBaroas
4 | TEOMETpHYECKas MPOTPECCHs. Cymma OECKOHEUHO YOBIBAIOIIEH Te€OMETPUYECKON
' nporpeccuu. Dopmyrna CIOXKHBIX MPOLEHTOB. Vcmosb30BaHUE MPOTPECCUU IS
pelIeHust peasIbHBIX 3aJ1a4 MPUKIIAIHOTO XapaKTepa
5 MHoXxecTBa U JIOTHKA
MHuoxecTBO, omepanuu Haj MHoKecTBamHu. Jluarpammer Ditiepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOTO arfapara i OIHUCAaHUs pPEeabHBIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, T10Ka3aTEIHLCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnblie u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEI
1.2 Crenens ¢ pallioOHATBHBIM MOKa3aTeraeM. CBOWCTBA CTEIICHU
1.3 Jlorapudwm uyucna. JlecaTuynbie U HaTypajgbHbIC JOTaprU(OMbI
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [Ipeobpa3oBaHue BbIpaXXeHUH, COAEPKAIUX TOTapUPMBI
59 [IpeoOpazoBanme BeIpaKEHUH, COIEPKAIIUX CTENEHN C PAIIHOHAILHBIM
' MoKa3areyeM
2.3 [IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
’ 6 Cucrembl JMHEHHBIX ypaBHeHHMI. PelieHne MNpUKIAgHBIX 3a/ady C I[OMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbl M COBOKYITHOCTH PaIlMOHATIBHBIX YPABHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHHUW, CHUCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTHUYECKHX
' 3a7a4 ¥ 3a/1a4 U3 Pa3IM4YHbIX 00IacTei HAyKu U peabHON )KU3HU
3 OyHKIMU U Tpaduku




Oynkius. [lepuoanyeckue ¢yaxnun. [IpoMeXyTKH MOHOTOHHOCTH (YHKIIUH.

3.1 Makcumymbl 1 MUHUMYMBbl GyHKIMH. HaunOosbiiee W HawMeHbIIEe 3HAYCHHE
(GYHKIIUN Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKIUHN, UX CBOMCTBA U rpaduku

3.3 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U TPaPUKH

34 Hcnonp3oBanue rpadukoB GyHKIHA A5 peleHus] ypaBHEHUN 1 JIMHEHHBIX CUCTEM
Ucnonw3oBanue rpadukoB (yHKUMHA JUIs  HUCCIEOBAaHUS  MPOLECCOB U

3.5 3aBUCHUMOCTEH, KOTOpble BO3HHUKAIOT MPHU DPELICHUHU 3a/ad U3 JIPYTHuX y4eOHBIX
IIPEAMETOB U PEaIbHOMN KU3HU

4 Havana maremaTnueckoro anaiamnsa

4.1 HenpepeiBable GyHKIIMU. MeTO HHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB

4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii u GU3NYECKUN CMBICI IPOU3BOIHOM

43 [TpousBoaHbIe 31eMeHTapHBIX (GYHKIUH. DOpMyIbl HAXOXKIEHHS MPOU3BOIHON

' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI

[IpumeHeHne NPOM3BOAHONW K HCCIEIOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 skcTpeMyMbl. HaxoxaeHrne HanOobIIero ¥ HauMeHbIIero 3Ha4eHus PyHKIUU Ha
OTpe3Ke
IIpumeHneHne Npon3BOAHOM ISl HAXO0XKICHUS HAWITYUIIETO PEIIEHHS B IPUKJIATHBIX

4.5 3ajjayax, IS OIpeJeNieHHs CKOPOCTH IMpolecca, 3aJaHHOro (OopMysnod WU
rpaduKom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpai, ero reomeTpuueckuii 1 puzndeckuii cMbIcil. Berunciaenue uarerpana no

dbopmyne HetoTona — JleitOnuiia




IPOBEPSIEMBIE HA EI'D I10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

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

Bnagenne MeronamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ady;
yMmeHue (GOpMyIHpOBaTh W ONEPUPOBATH TOHATHAMHU: ONPEACICHHUE,
aKcuoma, TeOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W NPOTUBOIOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHbIE pACCYKICHUS IpU PpELICHUM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUM; YMEHHE
OIEPUPOBATH MOHATUAMHU: MHOXECTBO, IOJAMHOXECTBO, OIEPALMM HaJ
MHOXECTBAMHU; yMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmapar JJis OIIMCaHUs PEaIbHBIX IIPOLIECCOB U SIBJICHUN U IIPU PELICHUN
3aJa4, B TOM 4HCI€ W3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OINEepUPOBATH MOHATHAMHU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh W OIHUCHIBaTh TIpadbl pa3IMuHbIMU

CHOCO6aMI/I; HUCIIOJIB30BAaTh rpachI ITpU pCUHICHUU 3aaa4

YMeHue onepupoBaTh MOHATHAMM: HATypajbHOE YUCIIO, LIEJI0€ YHUCIIO,
CTETIeHb C IIEJIBIM TI0Ka3aTeeM, KOPEeHb HaTypallbHOW CTENECHH, CTETICHb
C palMOHAIBHBIM  IOKa3aTeleM, CTeNeHb C  JIeHCTBUTENIbHBIM
HoKaszaTeneM, JIorapuM 4HCla, CHHYC, KOCHHYC W  TaHTEHC
IPOMU3BOJIHOTO YHCIA, OCTAaTOK IO MOIYJI0, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
palMOHANBHBIX, JIEHCTBUTENBHBIX YHCENl; YMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JICIMMOCTH, HAUMEHBIIUI OOIIMI JeauTeNnh U HauMEHbIee
of1ee kpaTHoe, aNropuT™ EBKiInaa npu pemeHnu 3aaad; 3HaKOMCTBO C
pPa3NMYHBIMM ~ TO3UIMOHHBIMM ~ CHCTEMaMH  CUMCJICHHUS;  yMEHHE
BBITIOJIHATH BBIYMCIICHHE 3HAYEHUH M MpeoOpa3oBaHMs BBIPAKEHUH CO
CTENEeHsAMHU U JiorapudmMamu, npeoOpa3oBaHUs IPOOHO-paIMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH IMNOHATUAMH: ITOCICAOBATCIIBHOCTD,




apudMeTHIecKas mporpeccus, FreoOMeTprUIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuueckass  Iporpeccus; yMEHHE  3a/aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIL;
YMEHHUE ONEepUpPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIC YHCIIa, MOAYJb M apryMEHT KOMILUIEKCHOTO YHcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpudeckasi, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeThb IMPOU3BOAMTH apuU(PMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIaMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATUSAMU: MaTpuua 2x2 u 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHEe OonepupoBarTh MOHATHAMU: palMOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YpPaBHEHUs U HEPABEHCTBA, HUX CHUCTEMbl; YMEHHE OIEPUPOBATH
MOHSTUSIMU: TOXJIECTBO, TOKJIECTBEHHOE IPEeoOpa3oBaHUE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pelarb YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX MIPHUEMOB; pELIATH
YpPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpoM; NPHUMEHSTh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUI PEIICHHUS MAaTEeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBath MOHATUSAMHU: (yHKUMSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIHMU, OIPaHMYEHHOCTb (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HauOOJIbIlIee ¥ HaMMEHbIIIee 3HAUCHUS
(GyHKINU Ha IPOMEXKYTKE, HelIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GbyHKIMY, TiepBasi U BTOpasi Mpou3BoHas (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nueckuif CMBICI TPOM3BOJHOW, IepBooOpa3Has, ONpeneIEHHbINR
MHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIHU;, YMEHHE
BBIUNCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (PYHKIMHA, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMU; YMEHHE HaXOAUTh NPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HCCIeoBaHUsA (DYHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HAueHUs (DYHKIHMI; CTPOUTH
rpauKi MHOTOWIEHOB C HUCIOJIb30BAHHUEM allapara MaTeMaTH4YeCKOro
aHaJINM3a; NPUMEHATh NPOU3BOJHYIO MJI1 HAXOXKICHUS HaWIydIlero
pellleHus] B NPUKIAJHBIX, B TOM YHCIE COLHUAIBHO-D)KOHOMUYECKUX H

bu3nyYecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIIBIO




HHTCrpaia;, NpuBOAUTL NPUMCPbI MATCMATHYCCKOI0 MOACIIMPOBAHUA C

MOMOIIBI0 AU(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMs, KOMNO3UIMA (YHKIMN, JTUHEWHas (QYHKUIUS, KBaJpaTUdHAs
byHKIHS, paroHanbHas byHKIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpUYECKHE (YHKUIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMU, TOKa3zaTesnbHas M Jiorapupmuyeckas (yHKIMH; YyMEHUE
CTpOUTh TpauKH U3yYeHHBIX (YHKLIUH, BBIIOIHATH MPEOOpPa3OBaAHUS
rpaduKoB (PYHKIUH, HCIOIB30BATh T'PAPUKH JUIsl U3YUYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHWHU 3aJad U3 APYIHX Y4eOHBIX NMPEIMETOB U
3ajlay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DYHKIMHA IS peTeHHs
YpaBHEHM, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxarb Ha
KOOPJAMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBbIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE HA
MPOLIEHTHI, 0 U YacTH, Ha JABUXKEHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIIyT, HaJIOTH, 3aJ1a4ui U3 00JIaCTH YNpaBJICHUS JIUYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBIATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJyYCHHOE DPECILICHUE U
OLICHMBATh IPaBAONOJOOHOCTh PE3yJIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yabTaT

YMeHue onepupoBaTh HOHATHAMU: CpeiHee apudMeTnieckoe, MearaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHHE YHCIOBOIO Ha0Opa; yMEHUE U3BJIEKATh, UHTEPIPETUPOBATD
nH(popMaIrio, MPEJACTaBICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlYI0 CBOIMCTBA pEAJIbHBIX IIPOLIECCOB U SIBICHUM; IPEJICTABIIST
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHCIE C NPUMEHEHHEM IpapUuecKux
METO/IOB U AJIEKTPOHHBIX CPECTB; Ipa)uueCKH UCCIIE0BATh COBMECTHBIE
HAOJIOZEHUST C TIOMOIIBIO JUAarpaMM pAacCeUBaHHMS M JUHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATHUAMM: CIY4alHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpadUUecKuX METOJOB; MPUMEHSThH
(GopMynbl CIOXKEHHUS M YMHOXEHUS BEpOSITHOCTEH, (popMyny MOJHOU
BEpOSATHOCTH, opmyiny bepryinm, komOuHaTopHble HakThl U HOPMYIIBI;
OLICHUBATb BEPOSITHOCTH pEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BepOSATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKIOHEHHE
CIlydaliHOW BEJNWYMHBI, (YHKIUH paclpelnesiieHuss ¥ IJIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpENeNIeHUuN Ui
peleHus 3ajady; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUI; yMEHHE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX U OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJIsl pEIICHUS 3a/1a4;
OLIEHUBAaThb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH NOJYYEHHBIA PE3YIIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHH Yroi,
JBYI'PAaHHBI yroJI, TPEXTPAHHBIM YroJ, CKPEUIMBAIOIIHAECS IpPsMBIE,
MapaJuIeIbHOCTh U MEPHEHIUKYISAPHOCTD MPAMBIX U IIJIOCKOCTEH, yroi
MEXIYy MPSAMBIMHU, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MIPSIMBIMH, PACCTOSIHAE MEKTy TUIOCKOCTSMH; YMEHUE UCIIOJIB30BATh IIPU
pelIeHNH 3a7a4y U3y4eHHbIe (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHUpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL QUTYpbl, 00BEM QUTYDHI,
MHOTOTPaHHUK, [TPaBUWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapamienenunen, npusMa, nupamuaa, (urypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHUPAMHUIBI, MPU3MBI, KOHYCa, LWINHApa, 00bEM KyOa,

IIPSAMOYTOJIBHOTO ITapajulelIeUIela, UPpaMUAbl, IIPU3MBI, LWIAH]PA,




KOHyca, I11apa, pa3BEPTKa MMOBEPXHOCTH, CEUEHUS KOHYCa U LWJIMHIPA,
napajulefibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IMIUHAPA, KOHYCa; YMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbl U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUS, B TOM YHCJIE C IOMOILIBIO AIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (UTYpP, CAMOCTOSITENEHO
(bopMyIMpOBaTH ONpEACICHUS N3y4aeMbIX (PUTyp, BBIIBUTATh TUIIOTE3bI
0 CBOICTBax W MpHU3HAKaX reOMETpUYEecKUX (Quryp, o00OCHOBBIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccupukanuo ¢Guryp 1o
pa3IMYHbIM TMPU3HAKAM, BBITOJIHATH HEOOXOAMMBIE JIOTOJHUTENbHBIC

MOCTPOCHUS

11

YMeHue omnepupoBaTh IOHSTHUSMHU: JIBUKCHHE B MPOCTPAHCTBE,
napaulebHBIA EPEeHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
[IOBOPOT, IHpeoOpa3oBaHUE IMOAO0OMS, IOJO0OHBIE (UTYpBI; YyMEHHE
pacno3HaBaTh paBHBIE U MOJOOHBIC (UTYPHI, B TOM YHUCIE B IPHPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOIb30BATH T'€OMETPUYECKHUE OTHOIICHHUS
IPU PEeLICHUH 3a]1a4; HAXOAUTh FT€OMETPHUYECKUE BEIUYHUHBI (JUIMHA, YOI,
ioniaib, 00bEM) MpH pEelIeHUH 3a/1a4 U3 APYTUX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; yMEHHE BBIUUCIATH F€OMETPUUYECKHE BETUYHHBI
(mHa, yrou, TUIOmAaAb, O0O0BEM, IJIOMIAIh TOBEPXHOCTH), HCHIOIB3Ys
u3ydeHHbIE (POPMYIBI U METO/BI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IpA, TUIOMAas cephl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunesa, MUpaMHUIbl, MPHU3MBIL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIO0OHBIX QUTYP
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YMeHne onepupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, Pa3jIoKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TNPOU3BEACHUE, BEKTOPHOE TMPOMU3BEACHHUE, YTOd MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUTSL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMmeHue BbIOMpaTh TMOAXOMAMIMNA METOA s PpeIHIeHUs 3a/1a4H;
[IOHUMaHUE 3HAYUMOCTM MATEMaTUKHM B M3Y4YEHUM IPUPOIHBIX H
OOIIIECTBEHHBIX NPOIIECCOB UM  SBJICHHUI; yMEHHE paclo3HaBaThb

IMMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOAWTH




IIPpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTHYeCKOM HayKHu




INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Hucna u BIYUCICHUS
1.1 Harypanbnbie u niensie yncna. [Ipu3Haku qe1MMoCTy HEIbIX YUCel
12 Paunonaneupie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OCCKOHEUYHBIC TIEPHOANYSCKHE APOOH
13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J{eficTBus ¢ apuMeTHIECKUMU
' KOPHSIMHA HAaTypaJIbHOW CTENEHU
14 Crenenp ¢ uenbiM mokazareneM. CTeNeHb C PAaLMOHAIBHBIM IOKAa3aTEJIEM.
' CBoiicTBa cTeNIEHU
L5 CuHyc, KOCMHYC M TaHT€HC YHCIIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHI'€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaIbHbIE JOrapru(MbI
JeiicTButenpHble uucia. ApudmeTnueckue Omepanuud ¢ ACHCTBUTEIbHBIMU
1.7 yucnamu. [lpuOmmkéHHble BBIUKCICHHS, MpaBWiIa OKPYIJICHUS, NPUKHAKA H
OIIEHKA Pe3yJIbTaTa BbIYMCICHHI
1.8 [IpeoOpa3oBanue BbIpaxkeHUI
1.9 KommiekcHbie uncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 enpie u 1poOHO-palIMOHATIEHBIE YPAaBHEHUS
2.2 HppannonanbHble ypaBHEHUS
23 TpuronomeTpuuecke ypaBHEHUs
2.4 [TokazarenpHbIC U TOTapUPMUIECKIE YPABHEHUS
2.5 [enble 1 1poOHO-paIiOHATbHBIE HEPABEHCTBA
2.6 UppanmonanbHble HEPAaBEHCTBA
2.7 [TokazarenpHbIE U TOTaprUPMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuuecke HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPABHEHHU U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeanTenb MaTPUILLbI
3 OyHKIUU U Tpaduku




@Oynkius, crocodsl 3amanus GyHkuuu. ['paduk ¢ynkumuu. BzaumHo oOpartHbie

>l ¢ynkuuu. Yétneie u Heu€THBIe QyHKIMU. [lepuoauueckue GyHKINHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuu. HauOosbliee m HauMeHblIee 3Hau€HHUE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (QyHKUUS C HaTypajbHbIM M LEJbIM Ioka3zateneM. EE€ cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
16 Toukm paspeiBa. AcumnrToTsl rpadukoB ¢ynkuuid. CpoiicTBa (GYHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHMUS TIOCIIEIOBATEILHOCTEH
3.8 ApudmeTrndeckas U reoMeTpudeckas mporpeccun. @opmyria CI0KHBIX TIPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpouzBonnas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (QYHKIUHA
[IpuMeHeHre TPOU3BOAHOM K HCCIENOBaHUIO (YHKIMHA HAa MOHOTOHHOCTH H
4.2 sKCTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 [TepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMHu. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnwucarenpHast CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @urypsl Ha IIOCKOCTH
7.2 IIpsiMBIE U INIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpAILICHUS
7.5 KoopauHatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

e MaremaTuka: anredpa 1 Hauyajga MaTEMaTHYECKOTO aHAIN3a, TeoMeTpus. Anredpa u
Havajia MareMaTudeckoro aHanu3a. 10-11 kiaccel: 6a30BbIN U yrITYyOIEHHBINA

ypoBHH. YueOnuk/ [1I.A. Amumos, F0.M. Komsirun, M.B. TkauéBa u np. 2023 1.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

e MaremaTuka: anrebpa 1 Havalla MATeMaTUYECKOTO aHaJIU3a, reomeTpust Anredpa
M HavaJla MaTeMaTHueckoro anaian3a 10—11 xnaccel. MeToanueckue
pexomennanuu kK yueonuky L. A. Anumona, 0. M. Konsruna, H. E. ®&noposoit

u ap. / ®énoposa H.E., Tkauéra M.B. 2023 r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HHTEPHET

e Poccuiickasi 21eKTpoHHas Koua https://resh.edu.ru
e @OBI'HY «®UIIN» https://fipi.ru/
e (OOpa3oBartenbHas oHsaiiH maTdopma https://uchi.ru/

e  VUUTENbCKUI MOPTAT — MEXIYHAPOAHOE COOOIIECTBO yUUTENEH
https://www.uchportal.ru/

e (OO0pa3zoBarenbHas colMalIbHAs CeTh paOOTHUKOB 00pa3oBaHus https://nsportal.ru/

e Uudoypox — Beaymuit odpazoBaTenbHbli moprain https://infourok.ru/

e Cnam I'A: pemry EI'D. O6pa3oBaTte/ibHbIii OPTAJ JJIs1 OATOTOBKH K
JK3aMeHaM. https://ege.sdamgia.ru/

e [loaroroska k EI'D u OI'D no matematuke https://math100.ru/
e Iloaroroska x BIIP, OI'D u EI'D https://vpr-ege.ru/
e [Tloaroroska x EI'D mo matematuke https://4ege.ru/matematika/

e Pemenus npu moaroroBke Kk EI'D u OI'D 2026 mo maremarnke U nHOOpMaTHKE
https://egeprof.ru/
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