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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
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
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
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 aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJEJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUUCIEHUsD», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
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COJIEP)KATEIbHO-METOIUYECKUE JIMHUU H3YYaroTCsl Ha MPOTSDKEHUM JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJe0BaTeIbHO (HopMUpyeTcs U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyI0 MOJIeJb peajbHOM
CUTYallUH, MPUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4eOHOTO Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «YKcia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPpaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCJEeNOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX
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3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIINX M HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAXKEHUIA,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3314, HArJIAHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOoIM4ecKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYLECTBEHHO PaCIIMPHUTh KPYyr KaK MaTeMaTHYECKHX, TaK W IPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4€CKOTO
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMATbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O
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BBIIAIOIIMXCSL PE3yNibTaTaxX, IMOJTYYEHHBIX B XOJI€ Pa3BUTHs MaTeMaTHKH Kak
HayKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOoruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANbHBIA SI3BIK, OOBEIUHSIONUINI BCE pa3/esbl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 ISl BHIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEMaTHYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILUICHHUS
00y4aroIuXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJICHHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIMPOBAHUS, KOTOpPhIE MPU3BAHbBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJEIEH peaJbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPEe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATh  MpOOJiEeMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hayajla MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue apoou. IlpuMeHeHue npoOeil W HPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ wnensiM nokazareneMm. buHom HeroTtoHa. Hcnons3oBanue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnvoOHaJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleleHne MHoOrowieHa Ha
MHOrO4JieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pericHus
JorapuMHUYECKUX YPaBHCHHM.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIpAKEHNN. Pelienue TpuroHoMeTpuyecKux ypaBHEHU M.
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Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PelleHne NpUKIagHBIX 3aJad C [OMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

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

@OyHkuuu U rpadpuku

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB GyHKIIHA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMUA Ha TIPOMEXKYTKE.

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

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (YHKIMHA OOpaTHOM
CTENEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

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

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B PpEAJIBHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTEMAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MIPOrpecCru. JINHENHBIN U 3KCIOHEHIHATBHBINA POCT. Uncio e. @opmyia CI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.
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HemnpepsiBHble (yHKIME W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHeHHWe CBOWMCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3ULIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEAMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HanMeHblniee ooO1iee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oli creneHu u3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.
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[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IUYHBIX 00JacTel HAyKd W peaybHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHHs ypaBHEHMM W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHajansa

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

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEAENICHHs CKOPOCTH W YCKOPEHMsS IpoLecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpana mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

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

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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YyUJaOIIEerocs Kak akKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBaTh C COIMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3aJa4, PEUICHUH, pacCyKACHUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MMacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAaHHME IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
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TOTOBHOCTH M  CIHOCOOHOCTh K  MaTreMaTHYeCKOMYy  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KJIaccu]uKaiuu,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

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

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIMA
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BBHIOMpATh HauOoyiee TMOAXOASAIMMK ¢ y4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).
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ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMu, IBICHUSIMU, TTPOLIECCAMH;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKe BbBIABUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IUYHBIX BHUJIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTarT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKUBaTh Pa3jIM4Me€ M CXOACTBO MO3UIIMMA, B KOPPEKTHOW (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbBIC YHHBepCcaJbHbIe y4eOHbIe 1eHCTBUS
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Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATENIbHOCTH, HAXOAUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3aIlMI0 COBMECTHOW pabOThI, pacrpeneisiarb
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBI» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CcBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHAIbHOE YMCIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOIEHTHI, HPPALUOHAIBHOE YHCIO, MHOECTBa
PALMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJIb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIE BBRIYUCIICHUS, TIPaBUJIa OKPYTIIEHUS, MPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;
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cBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: APUPMETHUUECKUNA KOPEHb HATypajbHOU
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT'€HC
YHUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh pPa3jJUYHbIE METOAbl PEIICHHUS palUOHANIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(UIMEeHTaMi, KOPHU MHOTOWIECHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENCIUTEN 2 X 2 JUIsl BBIYMCIEHUS €ro 3HA4YeHUs,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
UCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAXKECHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIINA OCYILECTBIISAA POBEPKY KOPHEM;
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IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYIIBI AJIsl IpeoOpa3zoBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHMIA;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPAaBEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUH;

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

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTeslbHas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIONIb30BaTh rpaduku (YHKUMA Ui UCCIENOBAaHMS TMPOLIECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO

XapakTepa,
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cBOOOHO OMEPUPOBATH MOHATUSMU: TIOCIEAOBATEIHLHOCTD, CIIOCOOBI 3aJaHUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINK, aCHMIOTOTHI Tpaduka QpyHKINM;

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

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

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh MOHATHUSMHU: MHOXKECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

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

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBAa HATypalbHBIX M LEJbIX YHCEN, UCIOJIb30BATh MPU3HAKH AECITUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:
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CBOOOJITHO OTEPHPOBATH MOHATHSIMHU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIbHBIE CUCTEMbBI U CUCTEMBI-CIICICTBHS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIOJIL30BAaHUEM ammapara aireOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKUX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3adaHHOro ¢GOpMyJIod WU

rpaduKom;
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CBOOOZHO ONEpUPOBATH MOHATHSAMHU: TepBOOOpa3zHas, ONpeAeEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnuia;

HAXOJUTh IUIOLIA/IU TIOCKUX (UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.
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TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Konrpoabnsie | IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
MHOK€eCTBO IEHCTBUTENBHBIX YHUCEIL.
1 MHorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oyukuuu U rpaduku. CreneHHas QyHKIUS 12 1
C LIEJIBIM ITOKa3aTelleM
3 Apudmerndecknii KOpeHb N-0i CTENICHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 |
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 13 |
JlorapudmMuueckue ypaBHEHHs
6 Tpuronomerpuyeckue BeIpaXXeHUs U ) |
YpaBHEHUS
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
8 HenpepsiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoasbnsie | IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO ) 1
MPOU3BOAHOMN
2 [TepBooOpaznas u UHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 |
TpuronomeTpuueckre HEpaBeHCTBA
4 UppatmonansHble, MOKa3aTENbHbBIE U 24 1
norapu(MuUecKue HEpaBEeHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbsHsle u nensie yncna 10 1
Cucremsl paluOHAIBHBIX, HPPAITMOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 16 )
3HAHUU
OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
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HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnsie | IIpakTruyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
| MHOXeCTBO, Orepauu HajJ MHOKECTBAMHU 1
1 UX CBOMCTBaA
2 Huarpammsl Ditniepa-Benna 1
3 [IpumeneHne TeOpETUKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
4 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
5 JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE MTEPUOINUECKUE IPOOH
6 [Tpumenenue apobeli U NPOLEHTOB 1Jis |
pelieHus MPUKIAIHBIX 3324
. [Tpumenenue apobeli u MPOIEHTOB AJIs |
penieHust MPUKIAIHBIX 33124
2 JlelicTBUTEeNbHBIE YKCIIa. PallioHalbHBIE U 1
HUppAIMOHATILHBIE YHCIIa
9 ApudmeTrdeckue oneparuu C 1
JICMCTBUTEIBHBIMH YK CIaMU
10 Mopynbs JENCTBUTEIBHOTO YHUCIIA U €r0 1
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CBOMCTBA

11

[TpuOnm>xEHHBIE BBIYMCIICHUS, IIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPABHEHUN U
HEPABEHCTB

13

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIPOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

15

MHorouJIeHbl OT OJIHON TEPEMEHHOM.
Jlenenue MHOTO4JICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorouseHb! C eTbIMU
koadunmentamu. Teopema Buera

17

Pemrenne cucreM MMHENHBIX YpaBHEHUN

18

Pemenne cucreM TMHENHBIX YpaBHEHUN

19

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHHM.

Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHUI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

Ornpenennurens MaTpuLbl 2X2, €ro
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS
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21

[TprMeHeHue onpeaenuTeNs Ui pelieHus
CHCTEMBbI JINHEHHBIX YpaBHEHUI

22

Pemenne nmpukiaaHbIxX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

Konrtponbnas pabdora: "PanmonanbHeie
ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

25

OyHKIWMS, CITOCOOBI 3a/1aHUs () YHKITUH.
Bzaumuo oOpaTHbIe PYHKIIHH.
Komnosumus ¢pyHkimii

26

['padux GyHKIIMN. DIEeMEHTapHBIC
npeoOpazoBanus rpadukoB QyHKIUH

27

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHul Qpynkuuu. Hynu ¢pyHkmm.
[TpoMexyTKH 3HaK OCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[Tepuoanueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH.
HauOonp1iee 1 HauMeHblIee 3HaUEHUE
(GYHKLINU Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JPOOHO-
TuHeHas GyHKIuN

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TPaPUKOB ATUX PYHKITUN

[lokymeHT co3gaH B anekTpoHHoi copme. Ne 16 ot 27.08.2025. Vicnonnutens: M'bagynnuH 3.0.

CTtpanuua 24 n3 64. CtpaHuua cosgara: 27.08.2025 07:56

il INIEKTPOHHBIH
=¥ TATAPCTAH



32

DJeMEeHTapHOe UCCIICIOBAaHHE U
MOCTpoeHue rpauKOB ITUX PYHKITUH

33

CreneHs c 1enbIM IT0Ka3areiaeM. buaom
Hrrotona

34

Crenens c 1eIbIM II0Ka3aTeaeM. buanom
Hrrotona

35

CremnenHasi QyHKIUS C HATYPATbHBIM U
eabIM IToKa3zareseM. E€ cBolicTBa U

rpaduk

36

KonTponbhas pabota: "Crenennas
¢dbynkuus. E€ cBoiictBa u rpaduk"

37

ApudpmeTnieckuii KOpeHb HaTypaJbHOU
CTEIIEHHU U €ro CBOKMCTBA

38

ApudpmeTnieckuii KOpeHb HaTypaJbHOU
CTEIIEHU U €ro CBOKMCTBA

39

[IpeoOpazoBaHus YUCITOBBIX BHIPAKEHUH,
COAEpKAIIMX CTENIEHU U KOPHU

40

[IpeoOpazoBaHus YMCIOBBIX BBIPAKEHUH,
COAEpKAIIMX CTENIEHU U KOPHU

41

[TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIA,
COJIEpXKAIINX CTETIEHU U KOPHU

42

Hppaunonansubie ypaBHeHHsl. OCHOBHBIE
METO/IbI PELICHUS HPPALUOHAIBHBIX
ypaBHEHUU

43

Uppaunonansubie ypaBHeHHsl. OCHOBHBIE
METO/IbI PELICHUS UPPALUOHAIBHBIX
ypaBHEHUU
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44

UppanuonansHblie ypaBHeHUss. OCHOBHBIE
METO/Ibl PEIICHUSI UPPALIUOHATIBHBIX
ypaBHEHUH

45

PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

46

PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UpPpaALMOHATILHBIX YPaBHEHHM

47

PaBHOCHIIbHBIE TTIEPEXOBI B PEIICHUH
UPpALMOHATIBHBIX YPAaBHEHHIA

48

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
MPPALMOHATIBHBIX YPaBHEHUN

49

CoiicTBa u rpaduk KOpHS N-0if CTENICHN
Kak (yHKIMH 00paTHOW CTETIEHH C
HaTypaJIbHBIM I10Ka3aTeIeEM

50

CaolicTBa U rpaK KOpHSI N-Oi CTENEHU
KaK (yHKIIMM OOpaTHOW CTENEHHU C
HaTypaJIbHbIM I10Ka3aTeleM

51

KonTponbnas pabota: "CsoiicTBa u
rpaduk KOpHS N-0il CTENeHu.
HppanuonanpHele ypaBHeHuUs"

52

CTGHCHB C paHI/IOHaJ'II)HI)IM II0KA3aTCJIEM U
e€ CBOIICTBa

53

CTeHeHB C paHI/IOHaJ'H)HBIM II0KA3aTCJIEM U
e€ CBOIiCTBa

54

CTeHeHB C paHI/IOHaJ'H)HBIM II0KA3aTCJIEM U
eé CBoIicTBa

55

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
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rpadguk

56 Hcnonb3oBanue rpaduka GyHKIUN A7 1
pelleHNs ypaBHEHUH

57 Hcnonb3oBanue rpaduka GyHKIUN A7 1
peLIeHUs ypaBHEHU I
[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE

58 METO/bI PEIICHUS [I0KA3aTEIbHbIX 1
yYpaBHEHUU
[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE

59 METO/IbI PEIICHHSI I0KA3aTEIbHbIX 1
yYpaBHEHUU
[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE

60 METO/Ibl PEILIEHUS TOKa3aTEIbHbBIX 1
yYpaBHEHUU

61 Kontponbnas padota: "[lokazaTenpHas |
¢ynknus. [lokasarenbHble ypaBHEeHUS"

62 Jlorapudm yucna. CpoiicTBa lorapugpma 1

63 Jlorapudm yucna. CpoiicTBa iorapugpma 1

64 Jlorapudm uncna. CoiicTBa jgorapudpma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

66 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI 1

67 [IpeoOpazoBanme BBIpaKEHUH, i
COJIepXKaIIuX JorapudMbl

68 [IpeoOpazoBanme BBIpaKEHUH, i
CoJIepXKaIIuX Jorapudmpl

69 [TpeoOpa3oBaHue BBIPAXKEHUIH, 1
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coJieprKalux Jorapudmol

70

Jlorapudmuueckas pyHKIus, €€ CBONCTBA
u rpaduk

71

Jlorapudmuueckas pyHKIus, €€ CBOHCTBA
u rpadux

72

Hcnonb3oBanue rpaduka GyHKIUN A7
peLICHUs ypaBHEHU I

73

Hcnonp3oBanue rpaduka GyHKIUN 1715
peueHusl ypaBHEHU I

74

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE
METO/BI peIIeHUs JIorapu(hMUIECKUX
ypaBHEHUI

75

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
METO/BI peIIeHUs JIorapu(PMUIECKUX
ypaBHEHUU

76

Jlorapudmmueckue ypaBHeHusi. OCHOBHbIE
METO/Ibl PelIeHuUs JTorapuPMUIECKUX
ypaBHEHUH

77

PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUT
Jorapu(pMUUECKUX ypaBHEHHM

78

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHM

79

KonrponsHas padora: "Jlorapupmuueckas
¢byukuus. Jlorapupmuueckue ypaBHeHus"

80

CI/IHYC, KOCHUHYC, TAHI'CHC U KOTAaHI'CHC
YHUCJIOBOTO apTyYMCHTA

[lokymeHT co3gaH B anekTpoHHoi copme. Ne 16 ot 27.08.2025. Vicnonnutens: M'bagynnuH 3.0.

Ctpanuua 28 n3 64. CtpaHuua cosgara: 27.08.2025 07:56

il INIEKTPOHHBIH
=¥ TATAPCTAH



CI/IHYC, KOCHUHYC, TAHI'CHC U KOTAaHI'CHC

81
YHCIIOBOTO apryMeHTa

%) ApKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCJIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

84 olpeielIeHue TPUrOHOMETPUUYECKUX
(GYHKLUI YUCIOBOrO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 olpeieIeHue TPUrOHOMETPUUYECKUX
(YHKLUI YUCIOBOrO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbI

%7 OCHOBHbBIE TPUTOHOMETPUYECKUE
bopMyIbI

28 OCHOBHbBIE TPUTOHOMETPUYECKUE
bopMyIbI

29 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbl

90 [TpeobpazoBaHre TPUTOHOMETPUUIECKUX
BBIPKECHUI

01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPKECHUI

9 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKECHUI
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93

[IpeobpazoBaHre TPUTOHOMETPUUYECKUX
BBIPAXKECHUM

94

Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHU M

95

Pewienne TpuroHOMeTpUYECKUX
ypaBHEHU M

96

Pewienne TpuroHOMeTpUYECKUX
yYpaBHEHUU

97

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUI

98

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUI

99

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUI

100

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUH

101

KonrtpomnbHas padora:
"TpUroHOMETpUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKHUE ypaBHEHUS"

102

ITocnenoBaTeNbLHOCTH, CIIOCOOBI 3aJaHUS
nocjenoBareibHocTel. Meton
MaTeMaTHq€CKOﬁ I/IH}IyKIII/II/I

103

MOHOTOHHBIE ¥ OTPAaHUYCHHBIE
MoCJIeI0BaTeIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MAaJIBIX

104

Apudmernueckast mporpeccus
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105

['eomeTpuyeckas mporpeccus

106

BeckoneuHo yObIBaro1asi reoMeTpuiecKas
nporpeccus

107

CymMma 6eckoHeuHO yObIBaroIei
reOMETPHUUECKOM MPOTrpeccuu

108

JIMHENHBIN U SKCIIOHEHIUAJIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX IPOLEHTOB

109

JIMHENHBIN ¥ SKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

110

Hcnionbp3oBanue nporpeccuu ist perieHus
peanbHBIX 3a/1a4 MPUKIAAHOTO XapaKkTepa

111

KonrpomnbHas pabora:
"[TocnenoBarenbHOCTH U Iporpeccun”

112

HenpepriBHble GYHKIIMN U UX CBOWCTBA

113

Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMI

114

CpoiicTBa (hyHKIMI HENPEPHIBHBIX Ha
OTpE3Ke

115

CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpE3Ke

116

MGTOI[ HWHTCPBAJIOB IJIA pCHICHUS
HCPAaBCHCTB

117

Metoa MHTEpPBAJIOB JJIsI PEILICHUS
HEpPaBEHCTB

118

Meto MHTEpPBAJIOB JJISI PEILICHUS
HEpPaBEHCTB
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119

[TprMeHeHre CBOMCTB HEMPEePhIBHBIX
GbyHKIMHI 115 perenust 3a1a4

120

[TprMeHeHre CBOMCTB HENIPEPHIBHBIX
GbyHKIMH 115 perenust 3a1a4

121

[TepBas 1 BTOpas NpoU3BOIHBIC PYHKIUU

122

Onpenenenue, TeOMETPUIECKUI CMBICI
IIPOU3BOJHOU

123

Onpenenenne, GU3NIECKUN CMBICIT
IIPOU3BOJHOU

124

VYpaBHeHME KacaTeIbHOU K rpadpuky
byHKUIUM

125

VYpaBHEHUE KacaTelIbHOU K TpaduKy
byHKUIUM

126

[TpousBoHBIE II€MEHTAPHBIX (PYHKUINH

127

[Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI

128

[TpousBogHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

129

[Ipou3BoHas CyMMBI, TIPOU3BEICHHUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

130

[Ipou3BoHas CyMMBI, IPOU3BEICHHUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

131

Kontponbnas padora: "[IponsBognas”

132

[ToBTOpenwue, 06001IIeHNE,
cucTeMarn3anus 3HaHuil: "YpaBHEeHH"

133

[ToBTOpenwue, 06001IEHNE,
cucreMaru3anus 3HaHui: "Oyukuun"
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[TPOTPAMME

134 HroroBast kKoHTpoIbHAs paboTa 1 1
135 HToroBast KOHTpOJIbHASA paboTa 1 1
136 [ToBTOpEHME, O606H.I€Hlfe, 1
cHCTEeMaTH3alus 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThbI

IIpakTHYeckue
padoTshI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

IIpuMeHeHne Mpou3BOJHON K
UCCJICIOBAHMIO (YHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON K
UCCIIeI0BaHI0 (QYHKINI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

IIpuMeHeHne Mpou3BOJHON K
UCCIeIoBaHMI0 (PYHKIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIIETO 1

HaMMCHBIICTO 3HAYCHU HCHpCpLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke
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Haxoxnenue HaubobIiero u
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOM
GyHKIIMY Ha OTpe3Ke

Haxoxnenue HaubombIero u
HAUMEHBIIIETO 3HAUYCHUS HEPEPHIBHOI
GyHKIIMY Ha OTpe3Ke

10

Haxoxnenue HaubombIiero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINM Ha OTpe3Ke

11

Haxoxnenue HaubobIiero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINM Ha OTpe3Ke

12

Haxoxnenue HauOobIIero u
HaMMEHBIIIEr0 3HAaYEeHUs HEITPEPBhIBHOM
(GyHKIIMM Ha OTpEe3Ke

13

IIprMeHeHne nporu3BOIHOM ISt
HaXO0XJIEHUs HAaWIy4dlIEro peleHus B
MPUKJIAAHBIX 3a7a4ax

14

IIprMmeneHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEro peleHus B
MPUKJIAAHBIX 3a7a4ax

15

IIprMmeHeHne nporu3BOIHOMN ISt
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (OPMYIION UITH
rpaduxom

16

IIprMmeHeHre poru3BOIHOMN ISt
ONpEAEIICHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION WITH
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rpagpukoM

17 Kommnozumus GpyHKImii 1

18 Kommnozumus GpyHKImii 1

19 Kommnozumus GpyHKImii 1

20 ['eomeTpuyeckue 00pas3bl ypaBHEHUH Ha 1
KOOPJAMHATHOM MJIOCKOCTH

)1 ['eomeTpuyeckue 00pa3bl ypaBHEHUH Ha 1
KOOPJAMHATHOM MJIOCKOCTH

” KoHnTtponbHas padora: "UcciaenoBanue 1 1
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHON"

” [TepBooOpazHas, OCHOBHOE CBOHCTBO 1
epBOOOPa3HBIX
[TepBooOpa3HbIe IIEMEHTAPHBIX

24 ¢dbyukuuii. [IpaBuna HaxoxaeHUS 1
epBOOOPA3HBIX
[TepBooOpa3HbIe JIEMEHTAPHBIX

25 ¢ynkuuit. [IpaBuna Haxo0XKAEHUS 1
epBOOOPA3HBIX

26 WNHuTerpain. I'eoMeTprudecKuii CMbICI 1
WHTErpasa

27 Brruucnenue onpenenéHHoro HHTerpaia |
o popmyne Herotona-JleliOHuma

73 Beruncienve onpeaenéHHOro HHTerpaa 1
no popmyne Herotona-Jleltouua

29 [IprmMeHeHne uHTerpana 1 HaXOXKACHUS |
rioniaied iockux Guryp
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30

HpI/IMeHeHI/Ie HHTErpaia ajd HaXO0XACHUA
00BEMOB FrCOMETPHUICCKUX TEII

31

[Tpumepsl pemieHuit AudpepeHnnaIbHbIX
ypaBHEHU M

32

[Tpumeps! pemennii qudQepeHnnarbHbIX
ypaBHEHU M

33

MaremaTrnueckoe MOAECIUPOBAHUE
peaIbHBIX MPOIECCOB C TOMOIIBIO
muddepeHIMaTbHBIX ypaBHEHUI

34

KonTponbhas pabota: "[lepoobpasnas u
uHrerpan"

35

Tpuronomerpudeckue GyHKINHU, HX
CBOWCTBA U TpapuKu

36

Tpuronomerpudeckue GyHKINHU, HX
CBOICcTBa U rpaduKu

37

Tpuronomerpuueckue QyHKIMH, UX
CBOICcTBa U rpaduKu

38

Tpuronomerpuueckue QyHKIIMH, UX
CBOICcTBa U rpaduKu

39

Tpuronomerpudeckue GyHKINHU, UX
CBOICcTBa U rpaduKu

40

OT160p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

41

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
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42

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH C TOMOIILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

43

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH C TOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

44

Pemenuie TpUroHOMeTpHUUECKUX
HEPABEHCTB

45

Pemenue TPUTOHOMETPHUYCCKHUX
HCPABCHCTB

46

Pemenue TPUTOHOMETPHUYCCKHUX
HCPABCHCTB

47

Pemienne TpuroHOMETpUYECKUX
HEPABEHCTB

48

KonTponbnas pabota: "I'paduku
TPUTOHOMETPUUECKUX (PYHKIIMM.
Tpuronomerpuuecknue HepaBeHcTBa"

49

OcCHOBHEBIC MCTOBI pCHICHUA
MOKa3aTCJIbHBIX HCPABCHCTB

50

OcCHOBHEBIC MCTOABI pCHICHUA
MMOKa3aTCJIbHBIX HCPABCHCTB

51

OcHOBHBIC MCTOJBI pCHICHUA
IMMOKAa3aTCJIbHBIX HECPABCHCTB

52

OcHOBHBIC MCTOJBI pCHICHUA
IMMOKa3aTCJIbHBIX HEPABCHCTB

53

OCHOBHBIE METO/IbI pELICHUS
norapu(pMUIECKIX HEPABEHCTB
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54

OcHOBHBIE METOIbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

55

OcHOBHBIE METOIbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56

OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

57

OcCHOBHBIC MCTOJbI pCHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

58

OCHOBHBIC MCTOBbI pCHICHUA
HppannoOHaJIbHbIX HCPABCHCTB

59

OCHOBHBIC MCTOJbI pCHICHUA
HppannoOHaJIbHbIX HCPABCHCTB

60

OCHOBHBIC MCTOJBbI pCHICHUA
HppannoOHaJIbHbIX HCPABCHCTB

61

['padmyeckue MeTObI peLIeHUs
VUPPALMOHAIBHBIX YPABHEHUN

62

I'paduueckue MeTo bl peLIeHus
UppalMOHATILHBIX YPAaBHEHUM

63

I'paduueckue MeTo bl peLIeHus
NoKa3aTeIbHbIX YpaBHEHUN

64

['padmyeckue MeTOABI pelIeHUS
MOKa3aTeJIbHBIX HEPABEHCTB

65

['paduueckue METOIbI perIeHus
JOrapupMHUUECKUX YpaBHEHUI

66

['padmyeckue METOIBI peIIeHH
norapu(pMHUUECKUX HEPABEHCTB
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67

['padmyeckue MeToAbl peleHus
Jorapu(pMUUECKUX HEPABEHCTB

68

['padmyeckue MeToAbl peleHus
MOKa3aTeNIbHbBIX U JOrapu(OMUUECKUX
ypaBHEHUH

69

I'paduueckue MeTo bl peLIeHUs
[IOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
yYpaBHEHUU

70

['padmyeckue MeToAbI peleHUsS
MOKA3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

71

['padmyeckue MeToAbI peleHUs
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

72

KonTponbnas pabora:
"UppanyoHanbHble, NOKa3aTeIbHbBIE U
norapudmuueckre HepaBeHCcTBa"

73

KommnnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUUecKast (pOpMBbI 3arnucu
KOMIUIEKCHOTO YHCJIa

74

KommnnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUUecKast (pOpMBI 3arucu
KOMIUIEKCHOTO YHClIa

75

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

76

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH
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77

I/I306pa}KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOfI IIJIOCKOCTHU

78

I/I306pa}KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOfI IIJIOCKOCTHU

79

®opmyiia Myaspa. KopHu n-oil cTernenu
U3 KOMIUIEKCHOTO YHClIa

80

®opmyiia Myaspa. KopHu n-oil cTernenun
U3 KOMIUIEKCHOTO YHClIa

81

[IpumMeHeHrne KOMIUIEKCHBIX YHCEIT JIst
petieHust GU3NIECKUX U TEOMETPUIECKUX
3aJa4

82

KonTponbhas pabota: "KommuiekcHbie
yucna"

&3

Harypasbnsle u niensie yucna

84

Harypanbnsle u niensie yucna

85

HpI/IMeHCHI/Ie IMPU3HAKOB ACIIMMOCTU
OCIIBIX YUCEII

86

HpI/IMeHCHI/Ie IMPU3HAKOB ACIIMMOCTU
OCIIBIX YUCECII

87

[IpuMeHeHre NpU3HAKOB AEITUMOCTH
uenbix yncen: HOJ[ u HOK

88

[IpuMeHeHne NPU3HAKOB ACIUMOCTH
nenbix yncen: HOJ[ u HOK

89

IIpuMeHeHne NpU3HAKOB AEITUMOCTH
L(EJIBIX YHUCEJI: OCTATKH 10 MOJYJIIO

90

IIpuMeHeHne MpU3HAKOB ACITUMOCTH
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LEJIBIX YUCEII: OCTAaTKHU 110 MOOYJIIO

91

[TpuMmeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX Yucell: alroput™ EBxinaa s
pelLIeHMs 3a]1a4 B 1IeJIbIX YUCIIax

92

KonTponbras pabota: "Teopust menbix
yucen"

93

CucreMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

94

CucreMa 1 COBOKYTHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIC/ICTBHS

95

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX
yYpaBHEHUU

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
yYpaBHEHUHU

97

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH IMOKa3aTEIbHbIX
ypaBHEHUU

98

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IOKa3aTEIbHbIX
yYpaBHEHUNU

99

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
YpaBHEHUU

[lokymeHT co3gaH B anekTpoHHoi copme. Ne 16 ot 27.08.2025. Vicnonnutens: M'bagynnuH 3.0.

Ctpanuua 42 n3 64. Ctpanuua cosgara: 27.08.2025 07:56

il INIEKTPOHHBIH
=¥ TATAPCTAH



100

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMuueckux
ypaBHEHUH

101

[IprMeHeHre CUCTEM K PEICHUIO
MaTeMaTHYeCKUX 3aja4 U 3aa4 u3
pa3INyYHbIX 00JacTel HayKH U peaibHOI
JKU3HHU, UHTEPIIPETAIUS TOJTYYCHHBIX
pE3yJIbTaTOB

102

ITpuMeHeHnEe CUCTEM K PELICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
Pa3IUYHbIX 00JaCTe HayKH U pealibHOMN
JKU3HH, MHTEPIIpETaLys ITOITy4EeHHBIX
pe3yJIbTaToB

103

IIpuMeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTUYEeCKMX 3a/1a4 U 3a]1a4 U3
Pa3IUYHBIX 00J1aCTe HayKH U pealibHOM
JKU3HH, UHTEPIIPETALUs TOJYYEeHHBIX
pe3ynbTaToOB

104

Kontposnbnas padota: "Cuctemsl
paIloHaIbHBIX, UPPALMOHATEHBIX
NOKa3aTeIbHbIX U JIOTapu(MUIECKUX
ypaBHeHHH"

105

ParmonanbHbie ypaBHEHUS €
napameTpamu

106

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

107

PanmoHanpHbIE CHCTEMBI ¢ TapaMETPAMH

108

HppauroHanbHbIE YpaBHEHHS,
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HEpaBCHCTBa C ImapaMETpaMu

109

HppauroHanbHbIE CUCTEMBI C
napaMeTpamu

110

Iloka3aTenbHbIe ypaBHEHUS, HEPABEHCTBA
C IapaMeTpaMu

111

[TokxazarenbHbIE CUCTEMBI C TApaMeTpaMu

112

Jlorapugmuueckue ypaBHEHHUS,
HEpaBEHCTBA C [TapaMeTpaMu

113

Jlorapudmuueckre CUCTEMBI C
napaMmeTrpamu

114

TpuronomeTpuyecKkue ypaBHEHHUS C
napaMeTpamu

115

TpuronomeTpuyeckrue HEpaBEHCTBA C
napaMeTpamu

116

TpuroHoMeTpuyeCKrue CUCTEMBI C
napameTpamu

117

ITocTpoeHue u uccienoBaHue
MaTeMaTUYECKUX MOJENEN peallbHbIX
CUTYallMi C IOMOIIBIO YPABHEHUN C
rapaMeTpamMmu

118

ITocTpoeHue u uccinenoBaHue
MaTEeMaTUYECKUX MOJENIEH peaabHbIX
CUTYAaLUH C IIOMOLIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpaMHu

119

ITocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJENEN pealbHbIX
CUTYallHil C TOMOIIBIO CUCTEM
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ypaBHEHUH C mapameTpaMu

120

Konrtponsnas pabdora: "3amauu c
napamerpamu"

121

[ToBTOpenwue, 0600mIeHNE,

cucTemarusanus 3HaHuil: "YpasHenus"

122

[ToBTOpenwue, 0600mIeHNE,

cucTemarusanus 3HaHuil: "YpasHenus"

123

[ToBTOpenwue, 0600mEeHNE,
cUCTeMaTH3alus 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHUN"

124

[ToBTOpenwue, 0600mEeHNE,

cucreMaruzaius 3Hanuii: "HepaBencrpa"

125

[ToBTOpenwue, 0600mEeHNE,

cucreMaruzaius 3Hanuii: "HepaBencrpa"

126

[ToBTOpenue, 0600IIEHNE,

cucreMaruzaius 3Hanuii: "HepaBencrpa"

127

[ToBTOpenue, 06001IECHNE,
cucremarusanus 3HaHui: "[IlponsBogHas
u e€ npumMeHeHue"

128

[ToBTOpenue, 06001IEHNE,
cucremarusanus 3HaHui: "IlpousBogHas
u e€ npuMeHeHue"

129

[ToBTOpenwue, 06001IIeHNE,
cucreMarusanus 3HaHui: "[IponsBogHas
u e€ npuMeHeHue"

130

[ToBTOpenwue, 06001IIEHNE,
cucreMarusanus 3HaHuii: "MHTerpan u
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ero npumMeHenue"
131 [ToBTOpenwue, 0600meHNE, I
cucremaTtusanus 3Hanuii: "OyHkuun"
132 [ToBTOpenwue, 0600mIeHNE, 1
cucreMaru3aius 3Hanui: "Oykuun"
133 [ToBTOpenwue, 0600mIeHNE, 1
cucreMaru3aius 3Hanui: "Oyakuun"
134 HTorosast KOHTpoJIbHAs paboTa 1 1
135 HroroBast KoHTpoIbHAs paboTa 1 1
136 [ToBTOpEHME, 0000IICHUE, |
CHCTEMAaTHU3alMs 3HAaHUH
OBHIEE KOJIMYECTBO YACOB I10 136 10
I[TPOI'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kona .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus
pe3yjabTara
1 Uucna u BBIYUCIECHUS
11 OnepupoBaTh MNOHATHUSAMHU: pPAlMOHAIBHOE W JACHUCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JECATHYHAs APOOb, TPOLEHTHI
12 Bemmonusate  apudmernyeckue — onepanmuM ¢ PalMOHAIBHBIMH U
' JEHCTBUTEIIbHBIMU YU CIIAMU
13 BrinonaHsaTe npubInKEHHBIE BEIUUCICHHUS, UCIIONB3Ys TIpaBUjia OKPYIJICHHS,
' JienaTh MPUKUIKY U OLIEHKY Pe3ysibTaTa BRIUMCICHUN
OnepupoBaTh MOHATUSIMHU: CTENEHb C LEJIBIM IOKa3aTeleM, CTaHIapTHas
L4 dbopma 3amucu ACUCTBUTEIBHOTO YHCIA, KOPEHb HATypaJbHOW CTETCHHU;
' UCIIOJIb30BaTh TOIXOMASAIIYI0 (OpPMY 3alUCH JCUCTBUTEIBHBIX YUCEN IS
penieHus MPaKTUYECKUX 3a/1a4 U TIPEICTaBICHUSI IaHHBIX
OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC M TAHT€HC MMPOU3BOJIBHOTO yIJa;
1.5 WCIIOJIb30BaTh  3allMCh  NPOM3BOJIBHOIO  yrja  4epe3  oOpaTHbIe
TPUTOHOMETPUYECKHE (DYHKIIHU
2 YpaBHEHHUs 1 HEpABEHCTBA

OHGpHpOBaTB MOHATHUAMU: TOKIACCTBO, YPABHCHUC, HEPABCHCTBO, IICJIOC,
2.1 panroOHAJIBHOC, HppaluOHAJILHOC YpaBHCHHC, HEPaBCHCTBO,
TPUTOHOMCTPUYICCKOC YPABHCHHUC

BoinonHsATe npeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAKEHUN U pelllaTh

22 TPUTOHOMETPUYECKHE YPABHEHUS
BrimoHATE MpeoOpa3oBaHus MENbIX, PAlMOHATBHBIX M WUPPAMOHATBHBIX
2.3 BBIDQKEHUM M peniaTh OCHOBHBIE THUIBI LEJbIX, PAalUOHAIBHBIX U
HUPpAIMOHATFHBIX YPAaBHEHUN U HEPABEHCTB
54 [IpuMeHATh ypaBHEHHST M HEPABEHCTBA [JISI PEIICHHS MaTEeMaTHYECKHUX
' 3a]a4 1 3a]a4 U3 pa3IMuHbIX 00JacTei HayKH U pealbHOM KU3HU
MopnenupoBaTh peajbHbIE CHUTYalldd Ha S3bIKE anreOpbl, COCTaBISATh
2.5 BBIPAKEHHUSI, YPAaBHEHUS, HEPABEHCTBA MO YCIOBHUIO 3aJa4M, MCCIEI0BATH
MOCTPOEHHBIE MOJIETTH C UCTIOJIb30BaHUEM ammapara ajareopbl
3 OyHKIUYU U TpapUKu
31 OrnepupoBaTh NOHATHAMU: (QYHKIHS, CTIOCOOBI 3aMaHus HYHKIIUHA, 00J1acTh
' ONpeNeNIeHusT W MHOMKECTBO 3HAYeHMH (QyHKIuHM, rpaduk ¢yHKIUH,
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B3aUMHO OOpaTHBIC (PYHKITMH
39 OnepupoBarh TOHATHSIMH: YETHOCTh W HEUYETHOCTh (QYHKIHMH, HYIH
' (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKITUN 1)1 pelieHUs ypaBHEHUH
3.4 Ctpouth 1 ynTaTh rpadMKu JUHEHHON (PYHKIIMHU, KBAIPATHIHON (YHKIINH,
CTeneHHON (YHKIMH C LENbIM MoKa3aTelieM
Hcnonw3oBarh Tpaduku (QyHKIMHA ST UCCICTOBAHHS MPOIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUuU 3aJad M3 JIPYrHX Y4eOHBIX MPEIMETOB U
peasibHOI JKHU3HU, BbIpaxaTh (POpMyIaMH 3aBUCIMOCTH MEX]Ty BETMUYMHAMHU
4 Hauana maTtemaTndeckoro aHaausa
41 OnepupoBaTh MOHATUSMHU: MOCIEAOBATEIbHOCTh, apudmMeTrnyeckas U
' reoOMeTpUUEeCcKasi MpPOrpecCcuu
49 OnepupoBaTh TOHATUSAMHU: OECKOHEUHO YyOBIBAIOIIass TreoMeTpuyecKas
' nporpeccusi, cyMmMa 6€CKOHEYHO yOBbIBaIOIIe reOMeTpHUIeCKON MPOTrPECcCHH
43 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOMCTBA MOCIEIOBATENBHOCTEW W IMPOrPECCUU IS
' pelIeHus pealibHBIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHoOecTBa U JIOTrUKa
5.1 OnepupoBaTh NOHIATHSAMU: MHOKECTBO, ONIEpPAIIMU HaJl MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar i ONUCAHUSA
5.2 peaTbHBIX TPOLIECCOB U SIBJICHUH, NMPU PEIICHUH 3a]a4 U3 IPYTrUX YIeOHBIX
MPEAMETOB
53 OnepupoBaTh  TMOHSATUSMU:  OMpENEICHUE,  Teopema,  CIEJCTBHE,
JTI0OKa3aTeNIbCTBO
11 KJIACC
Kon N
IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus
pe3yabTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHATHSAMH: HATypaldbHOE, I1€JI0€ YHCIIO; HCIOIb30BaTh
1.1 MPU3HAKK JCIUMOCTH LEJIbIX YHCEN, pa3IoKEHHE YHC]a Ha MPOCTbIe
MHOXKHUTENH JIJISl pEelIeHUs 3a7a4
1.2 OrnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM IOKA3aTeIeM
13 OrniepupoBaTh MOHATUSAMH: JIOTapu(dM YHCIIA, ACCIATUYHBIC U HATYpaIbHBIC
' sgorapuMel
2 YpaBHEHHUS U HEPABEHCTBA
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[IpuMeHATh CBOWCTBA CTEMEHW JUIA TPeoOpa3oBaHUS  BBIPAKCHHM,
2.1 ONepUpOBaTh MOHATUSAMHU: I[IOKA3aTEIbHOE YpaBHEHHE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB

Beimonnate mpeoOpa3oBaHUS BBIPAKEHHH, COICPKALUIMX JIOTapU(pMBI;
2.2 ONEepUpPOBaTh TOHATUSAMU: JIOrapU(MUYECKOE ypaBHEHUE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHHI U HEPABEHCTB

23 Haxoauts pemenus NpocTeninx TPUroHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh NOHSATUSAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pEIlCHUE;
24 UCIIOJIB30BaTh CUCTEMY JIMHEHMHBIX YPAaBHEHUN JJIs PELICHUs IIPAKTUYECKHUX
3a1a4

55 HaxomuTth pelienus IpocTENIINX CUCTEM M COBOKYITHOCTEH PalMOHAIBHBIX
) ypaBHEHUH U HEPABEHCTB

MOI[GJ'II/IpOBaTb pCaIbHBIC CHUTyallUM Ha A3BbIKC anre6pL1, COCTaBJIATH
2.6 BBIPpAXKCHUA, YpPAaBHCHHUSA, HCPABCHCTBA U CHUCTEMbI II0 YCIIOBUKO 3alla4H,
HCCJICAO0BATDH ITIOCTPOCHHBLIC MOJCIIN C UCIIOJIb30BAHUCM allllapaTa aJ'IFe6pr

3 OyHKIMY U TpaduKu

OnepupoBaTh MOHATUSAMH: TepHOAWYECKass (DYHKIHS, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIWH, TOYKH IKCTpeMyMa (YHKIMH, HauOoOJblIee H

3.1
HauMEHbIlIee 3HaueHUsi (QYHKIUU Ha MPOMEXKYTKE; MCIOIb30BaTh UX JUIS
uccienoBaHus (QyHKIMH, 33JaHHON IrpaduKoM
OnepupoBaTh MOHATHAMH: IpaUKU MMOKa3aTEIbHOM, JOrapupMuIeckon u
3.2 TPUTOHOMETPUUECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPJIWHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILICHUS] yPaBHEHUHN 1 HEPABEHCTB
33 N300paxaTh Ha KOOPAWHATHOM IUIOCKOCTH I'paUKH JTUHEWHBIX ypaBHEHUIN
' Y UCTOJIb30BaTh UX JJISl PELICHUS] CUCTEMBbI IMHEHHBIX YpaBHEHUM
34 Hcnonb3oBate rpadukn ¢GyHKUMH [ WCCIEAOBAaHHUS IPOLECCOB U
’ 3aBUCUMOCTEN U3 APYTruX y4eOHBIX AUCLMILIUH
4 Hauvana maremMaTnyeckoro aHaamsa
OnepupoBaTh MOHATUSAMU: HENPEPBIBHAS (PYHKIINS, TPOU3BOIHAS (QYHKIUH;
4.1 UCIOJIb30BaTh T'€OMETPHUECKUN U (PU3NYECKHI CMBICT HPOM3BOJIHON JUIA
peleHus 3a1ad
49 Haxoauth  mpou3BOAHBIE  3JEMEHTApPHBIX  (YHKIMM,  BBIYUCIATH
' MIPOU3BOHBIE CYMMBI, IPOU3BEICHHUS, YACTHOTO (DYHKIUI
Hcnonp30BaTh  NPOM3BOAHYIO  JJII  HUCCIENOBaHUS  (QYHKIMHM  Ha
43 MOHOTOHHOCTb M 3KCTPEMYMBI, MPUMEHSTh PE3yJIbTaThl HCCIEIOBAHUS K
HOCTPOCHUIO IPa(hpuKOB
44 Hcnonp30BaTh MPOM3BOAHYIO JUISI HAXOKICHUS HAWJIYULIETO PELICHUs B
' MPUKIIAJHBIX, B TOM YHCJIE COIMAIBHO-)KOHOMUYECKHUX, 3aa4ax
45 OnepupoBaTh MNOHATHUSAMM: MEpBOOOpa3Has M HWHTErpal; MOHUMATh
’ reOMETPUYECKUI U (PU3MUECKHI CMBICIT HHTETpaja
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46 Haxonuth mepBooOpa3HbIie djeMEHTAPHBIX (DYHKIIMH, BRIUACISATH HHTETPAI
' o ¢popmyne Hprorona — JleliOnuna
4.7 Pemrats MMPUKJIAAHBIC 3ada4d, B TOM YUCIIC COLUAIbHO-DKOHOMHWYCCKOIo U
' q)HBI/IquKOFO Xapaxkrepa, CpeACTBAMM MAaTEMaTHYCCKOI'O aHaIu3a
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

K IIpoBepsieMblii 31eMeHT cOAepPKAHUA
ox

1 Yucna 1 BEIUUCIEHUS

Panuonanenple  4yncina.  OOBIKHOBEHHBIE M JECATUYHbIE JIpOOU, IMPOLIEHTHI,
L1 OecKOHEeUHbIe NepUoANYECcKHe IpooU. AprdpMeTHUecKue ornepalnnun ¢ palMoHaIbHbIMU
' YrcIaMH, peoOpa3oBaHus YHCIOBBIX BhIpakeHUH. [Ipumenenune apoOeil 1 mpoueHToB

AJId pCHICHUA MMPUKIIAAHBIX 3a1a4 U3 PAa3JIMUYHbIX OTpaCJ'IGI\/JI 3HAHUH U peaanoix'I KU3HU

I[eﬁCTBHTCHLHbIe yucia. ParuonanbsHeie U HppallMOHAJIBHBIC YMUCJIA. ApI/I(bMeTI/IIIGCKI/IC
1.2 orcpanun C ﬂeﬁCTBHTCHLHLIMH qucJiaMH. HpI/I6J'II/I)KéHHBIe BBIYHCIICHMA, IIPpaBHJIa
OKPpYTJICHU:, IPUKHUJIKA U OLICHKA pE3yJibTaTa BBIYHCJICHUIN

Crenens ¢ 1enbiM nokaszareneM. CtanaapTHas (popma 3arucH 1eHCTBUTEIIBHOTO YUCIIa.
1.3 Hcnonb3oBaHue MOAXOIAIICH (OPMBI 3alMCH JICHCTBUTEIIBHBIX YHUCEI JJIS PEIICHUs
MPaKTUYECKHX 3aJ1a4 M TPEICTABICHUS JaHHBIX

ApudmeTndeckuii KOpeHb HaTypaslbHOM crereHu. JlelcTBus ¢ apudMeTuyecKuMu

14 KOPHSIMM HaTypaJbHON CTETIEHH

15 CuHyCc, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOTO apryMeHTa

2 YpaBHEHHS 1 HEPABEHCTBA

2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30BaHUs

[IpeoOpa3oBaHye TPUTOHOMETPUIECKUX BbIpaskeHUH. OCHOBHBIE TPUTOHOMETPHUECKHE
bopMmybl
VYpaBHeHHE, KOpeHb ypaBHeHHs. HepaBeHCTBO, pellleHHe HepaBeHCTBA. MeTon

2.2

23
WHTEpBAJIOB

2.4 Pemenue uenbix 1 JpoOHO-paLlMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB

2.5 | Pewenune uppanMoHaJIbHBIX YPAaBHEHUN U HEPABEHCTB

2.6 | PemeHne TpUrOHOMETPUYECKUX YPaBHEHUN

57 IIpuMeHeHre ypaBHEHUIN U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a]1a4 U 3a]a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU

3 OyHKIUHU U TpapUKU

Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkimun. BzaumHo oOpaTHbIE

3.1
byHKIIIN
10 Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHud ¢yHkuuu. Hynmu ¢dyHknum.
' [TpomexxyTKH 3HAKOITOCTOSTHCTBA. YETHBIC 1 HEUETHBIE QYHKIIUN
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13 Crenennas (yHKIMSI C HaTypaJbHBIM U TIENIBIM TTOKa3aTeneMm. E€ cBoiicTBa u rpaduk.
' CBoiicTBa 1 rpaduK KOPHS 1-0i CTETICHU
34 TpuronomeTpuyeckass OKPYXKHOCTb, OIpPEACICHUE TPUTOHOMETPUIECCKUX (DYHKITUI
' YHCIIOBOTO apryMEeHTa
4 Hauana maTeMaTnueckoro anaiamnsa
41 [TocnenoBarenbHOCTH, CIOCOOBI  3a/aHusl MOCJENI0BaTENbHOCTE. MOHOTOHHBIE
' MIOCJIEI0BATEIbHOCTH
Apudmernueckass U reoMmerpuueckas nporpeccuu. beckoHeyHo —yObIBaroIas
47 reoMerpuueckas mnporpeccus. Cymma OecKOHEYHO YOBIBAIOIIEH TIeOMETPHUYECKON
' nporpeccur. @DopMyiia CI0XKHBIX IPOLEHTOB. MCmonap30BaHWE NPOrpecCUH s
pELIeHUs pealIbHbIX 3a7a4 MIPUKIIaJHOTO XapaKTepa
5 MHokecTBa U JIOTUKa
MHoxecTBO, omepanud Haj MHOXecTBaMu. Jluarpammbr Oiinepa — Benna.
5.1 [IpumeHneHrne TEOPETUKO-MHOKECTBEHHOTO —ammapara JUisi OINUCAHMUS  peajbHBIX
MIPOLIECCOB U SABJICHUM, PU PEIICHUH 3aa4 U3 IPYTrUX yUYeOHBIX IPEIMETOB
5.2 Ornpenenenue, Teopema, CleACTBUE, J0Ka3aTeIbCTBO

11 KJIACC
Kon IIpoBepsieMblIii 3JI€MEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku AEITMMOCTH UEIbIX YUCEI
1.2 CreneHsb ¢ pallnOHAIBHBIM ITOKa3areaeM. CBONMCTBA CTENEHU
1.3 Jlorapudm yucna. JlecaTuuHble U HaTypajabHbIE JOrapudmMbl
2 YpaBHEHMS U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(MBI
2.2 [TpeoOpa3zoBanue BbIpaKeHHM, COIEpKaLIUX CTENEHH C pallMOHAIbHBIM MOKa3aTelleM
23 [TprMepBl TPUTOHOMETPUUECKUX HEPABEHCTB
24 ITokxazarenbHblE ypaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUsI U HEPABEHCTBA
26 CucreMbl TMHENHBIX YpaBHEHMH. Pelenne npukiaaHbIX 3a/1a4 ¢ IOMOIIBIO CUCTEMBI
' JIMHEWHBIX YpaBHEHHUI
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpuMmeHeHre ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEeMAaTUYECKUX 3a/1a4

U 3a71a4 U3 Pa3JIMIHbIX obacreit HAayYKH U peaHBHOf/'I KHU3HHU

3 OyHKIMH U TpaduKu

Oynkuus. [lepuoanueckne ¢yaxmun. I[IpomMexxyTkm MOHOTOHHOCTH (PYHKLHUH.

3.1
MakcumymMbl ¥ MHUHUMYMBI (yHKIuH. HaunOomnbinee M HauMeHblIee 3HAUYECHUE
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(GYHKIIUM Ha TPOMEKYTKE

3.2 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
33 [ToxazaTenpHas u torapudmudeckas GyHKIIMH, KX CBOWCTBA U IpauKu
34 Hcnonb3oBanue rpadukoB GyHKIUHN A1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM

Hcnons3oBanue rpadukoB GyHKIUN I UCCIIETIOBAHUS MPOIIECCOB U 3aBHCUMOCTEH,
3.5 KOTOpbIE BO3HHKAIOT NpPU pEIIeHUH 3a7ad W3 JPYIHX YUYeOHBIX INPEIMETOB H
peanbHOU KU3HU

4 Hauana matemaTndeckoro aHaausa
4.1 HenpepsiBabIe QyHKIMH. METO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [TpousBonnas Gpynkiuu. ['eomeTprueckuii 1 GU3NIECKUN CMBICT TIPOU3BOTHON
43 [TpousBoaHble 31€MEHTAPHBIX (PyHKUMNA. DPOpMyJbl HaXOXKJIEHUS IPOU3BOJIHOM
' CYMMBI, TIPOU3BEICHUS M YACTHOTO (DYHKIIUN
[IpumeHeHre MTPOU3BOIHOM K HCCIEAOBaHWI0 (YHKIHUA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxosxaeHne HanOONbIIEro M HAaMMEHbBILIEro 3HaYyeHUs (QYHKIUU Ha
OTpE3Ke
[IpuMeHeHre MPOU3BOAHON Il HAXOXKIAEHUSI HAWIYUIIEro PELICHUs B MPUKIAJIHBIX
4.5 3ajavax, JUid OIpeAeNeHUs CKOPOCTH IIpoliecca, 3agaHHoro ¢GopMynoll win
rpagukoM
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
47 WuTerpain, ero reomeTpuyeckuil U Gu3NUeCKuil cMbIci. BrlunciieHne nHTerpana mno
' dopmyne HeroTona — JleiiOHuIa
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBaAHMSA K NPeAMETHBIM pe3yJIbTaTaM OCBOCHHSA
NPOBEPsSIEeMOro | OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHust

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMU: OIpPENEICHHE,
aKkcuoma, TeopeMma, CJIEeACTBHE, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHJIYKIUY;
MMPOBOAWTL AOKA3aTCIbHBIC PACCYXKACHUS ITPHU PCUICHHUHA 3a1a4, OUCHUBATh
1 JIOTUYECKYI0  TMPaBUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HAJ MHOXKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OIMmrUCaHusd pCaibHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
quclie U3 PYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBATh MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIO, IEJI0e YHCIIO,
CTEMeHb C IeNbIM MOKa3aTeleM, KOpeHb HaTypalbHON CTENEeHH, CTENEeHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHBIM II0Ka3aTeJIeM,
norapudm UMcIa, CHUHYC, KOCMHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIO, PAlMOHAIBHOE YHCIIO0, HPPANHUOHAIBHOE YHCIIO,
MHOKECTBAa HATypPaIbHBIX, IETbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
2 YHUCeN; YMEHUE UCTIOIB30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBIITNI 001N
JIeNUTeIh W HauMEHblee oO0llee KpaTHOe, anroputMm EBkmnaa mpu
pEeIICHUN 3aJa4; 3HAKOMCTBO C pa3IMYHBIMH IO3WMIIUOHHBIMH CHUCTEMaMHU
CUHCIICHUS; YMEHUE BHITIONHATH BBIUMCICHUE 3HAUCHUH U peoOpa3oBaHUs
BBIPDOKEHHUIN CO CTEeNeHsSMU W Jorapudmamu, mpeoOpa3oBaHusl APOOHO-
palioOHaTIbHBIX  BBIPAKEHUH; yMEHHE  ONEpHpPOBaTH  MOHATHUSIMHU:

MOCJICIOBATEIBHOCTD, apu(MeTHUeCKasi TPOTPECCUsi, TeoMeTpUdecKast
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mporpeccusi, OECKOHEYHO YOBIBAIOIasi TEeOMETpUYEecKash MPOTrpecCHs;
yMEHHE 3a/aBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCIE C ITOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE OTIEPUPOBATH MOHATHUAMU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIC KOMIUIGKCHBIE YHCIA, MOAYJIh W apryMEHT
KOMIUIGKCHOTO ~ 4ucia, ¢opMa  3amMucH  KOMIUICKCHBIX — YHCET
(reomeTpuyeckasi, TPUTOHOMETpPUYECKas U ainreOpanyeckas), yMETh
MPOU3BOUTH aApPUPMETHUECKUE JEHCTBUS C KOMIUICKCHBIMH YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUlbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIMTECIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWpPpalUOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, WX CHUCTEMBI, YMEHHME OIIEPUPOBATH
HOHATUSMH: TOXKJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKEe, YpaBHEHHE,
HEPaBEHCTBO, CHCTEMa YPABHEHUM M HEPABEHCTB, PABHOCHIBHOCTH
YpPaBHEHUH, HEPABEHCTB U CHUCTEM; YMEHHME pellarb YpaBHEHHS,
HEPaBEHCTBA M CHUCTEMBl C IOMOULIBIO pPa3IMYHBIX NPUEMOB; pEIIATh
YpaBHEHUs, HEPAaBEHCTBA U CHUCTEMBl C I1apaMETPOM; IIPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI I DPEIICHHS MaTeMAaTHYECKUX

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

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTH (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMHU, KCTpeMyM (yHKIMM, HauOoJblllee U HAaUMEHbIIEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMs, aCUMITOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpEIeTIEHHbII
MHTETpajl; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (YHKIUU; yMEHHUE
4 BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIUN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE MHCIONb30BaTh MPOU3BOIHYIO Ul HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJbIIME M HAUMEHbIIWE 3HAueHUs QYHKIUH; CTPOUTh
rpaduKd MHOTOYIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJIS HAXOXICHHUS HAWIydlIero

pelmicHusd B MNPUKIAAHBIX, B TOM YHCIIC COHHUAJIBHO-3KOHOMHUYCCKHUX U
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bu3MUecKUX 3a7avax; HaXOJUTh TUIOMIAAU U 00BEMBI QUTYDP C MTOMOIIBIO
UHTETpaia; MPHUBOAHUTH MPUMEPhl MATEMaTHYECKOTO MOJCIHPOBAHUS C

OMOIIIbI0 T PepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3ULMS (DYyHKUMH, NTUHEHHas (QYHKIMSA, KBagpaTH4yHas (QYHKIH,
paunoHanbHast (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJabHAs M
jgorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJB30BaTh TPaQUKK Ui W3YYEHHS MPOLECCOB M 3aBUCHMOCTEH, MPHU
peUIeHUH 33134 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/a4 M3 pealbHON
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEINYHMHAMHU;
UCIIOJIb30BaTh CBOMCTBA M TpaduKku (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBeHCTB M 33Jad C MapameTpaMH; H300pakaTb Ha KOOPAMHATHON

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d U3 00JacTH YNpaBJICHUS JUYHBIMU U CEMEMHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAKECHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI IIO YCJIOBHIO 3a7a4dd, HUCCIENOBATH IIOIYYEHHOE pELICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3ylIbTaTOB;, YMEHHME MOJECINPOBAThH
peaNbHbIE CUTYallMM Ha S3bIKE MAaTEMAaTHUKH; COCTAaBIISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPHPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATHAMH: CpeaHee apuMeTHuecKoe, MeauaHa,
HanOoJIbIlIee U HaMMEHBIIICe 3HAYEHHUs, pa3Max, JUCIIEPCHs, CTaHIApPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; YMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B TaOJMIIaX, Ha IuarpaMmax, rpadukax,
7 OTPaXKAIOIIYI0 CBOMCTBA PEANIbHBIX IMPOLIECCOB U SIBJICHUH; MPEICTaBIATh
uHpOpMaINMI0O C TOMOIIBI TaOJWIl W JUarpaMM; HCCIIEIOBaTh
CTAaTHCTUYECKUE [IaHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpaduuecKux
METOJ/IOB U AJICKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIE

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

8 YMeHue oOnepupoBaTh IOHATUSAMU: CIIy4alHBIA OIBIT M CIIy4aiiHOE
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CcOOBITHE, BEpPOSITHOCTh CIYYailHOTO COOBITHS; yMEHHUE BBIYHCISATH
BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpapUUecKHX METOJIOB; IPUMEHSThH
(GOpMyIBI  CIOKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly MOJHOMN
BeposTHOCTH, hopmyny beprHysmm, koMOuHaTopHbIe (AaKThI U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACIpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWE, JUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIy4ailHOH  BeNWYMHBI, (DYHKIMU pacnpeieiieHuss ¥ TUIOTHOCTH
PaBHOMEPHOT0, TIOKA3aTEIbHOTO U HOPMAJIBHOTO paclpeelieHU; yMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACHPEICICHUN I PEIICHUs 3a]1ad,
3HAaKOMCTBO C TIOHSATHUSIMH: 3aKOH OOJIBIIIMX YHCEN, METObl BEIOOPOUHBIX
WCCJICIOBAHM, YMEHUE TIPUBOJIUTH IPUMEPHl TPOSBICHUS 3aKOHA
OOJIBIIMX 4YKCEI B MPHUPOIHBIX W OOLICCTBEHHBIX SBJICHUSAX, YMCHHE
OTIEPUPOBATH TIOHATUSMHU: COYCTAHHE, MEPECTAHOBKA, YMCIO COYCTAHUU,
YHCIO  TEPEeCTaHOBOK, OwHOM  HplOTOHA; yMeHHE  NPUMEHSTh
KOMOHMHATOPHBIE (DAKTBI U PACCYXIACHHS JJI PEIICHUS 3ajad; OICHUBATH
BEPOSITHOCTH PEAIBbHBIX COOBITHI; COCTABJIATh BEPOSATHOCTHYIO MOJECTHh U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUSAMH: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIA, IDIOCKUN YIoJl, IBYTPaHHBII
YIOJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAOIIUECS MPSAMbIC, MAPAIIETbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMpsSMBIMH,
Yrojdl MEXAYy MpsIMOM H IUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
9 pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPHU PEIICHUU
3aa4 U3y4dyeHHbIe (PAKTBl U TEOPEMBI IIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTHYECKUE
MOJENIN C IOMOLIBK0 TEOMETPUYECKUX IOHITUM U BEJIMYMH, pEIIATh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n

YMeHue onepupoBarh MOHATHAMH: IUIOUIaNb (QUIYpbl, 00bEM (GUTYpHL,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,

KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M MOBEPXHOCTh

10
Bpall€Hus, OUWJIUHIAP, KOHYC, IIap, C(I)epa, Iomanb C(I)epbl, miomanab
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IIPpAMOYT'OJIBHOI'O IapaJuICICIIuIneaa, IMmUpaMuJibl, IIPWU3MBI, ITUJIXHAPA,
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KOHyca, Ilapa, pa3BEPTKa IMOBEPXHOCTH, CEYEHHsS KOHyCa U LMIUHAPA,
napajuieJbHble OCH WJIM OCHOBAHMIO, CEUYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHUTH CEYEeHHUE
MHOTOTpaHHHKa, U300pa’kaTh MHOTOTPAHHUKH, (DUTYPHl U TOBEPXHOCTH
BpalllEHUs, UX CEYECHHUs], B TOM YHCJIE C IIOMOIBIO JIEKTPOHHBIX CPE/CTB;
YMEHHE MPHUMEHSTHh CBOMCTBA T'€OMETPUYECKUX (DUTYP, CaMOCTOSTEILHO
(bopMynHpoBaTH ONpeAeNeHU U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOWCTBAaX M MpH3HAKaX TIEOMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccHupuKanuioo GuUryp Imo
pa3IMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

YMeHue onepupoBaTh IMOHSATHSAMHU: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOIICHUS TIPU
peIICHUU 3a]1a4; HAXOJUTh T'C€OMETPHYECKHE BEIMYMHBI (IJIMHA, YOI,
11 oAb, 00BEM) NPU PEHICHUH 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITUUIUHBI
(mmuHA, Yroin, TMIIOIMAgh, OO0BEM, IUIOMIAAh TOBEPXHOCTH), HUCIOIB3YS
W3YYCeHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONA/b MOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO — TIApaJUIeNICITUIeIa, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX CI)I/Il"yp

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHASA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
12 MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMIPOMU3BCIACHUC, YIroll MCKIY
BCKTOpaMHu; YMCHUC HCIIOJIb30BaATb BeKTopHLIfI n KOOp)II/IHaTHI:Jﬁ METOA

JJI pEHICHUA TrCOMETPHUICCKUX 3adad U 3aJia4 JpYTUX y‘-Ie6HI)IX nmpeaMETOB

YMeHne BRIOMpATh MOAXOMSIIAA METOJT TS PEIISHU 3a]]a4H; TOHUMaHUe
3HAYMMOCTH MAaTeMaTHKH B HW3YYEHUHM MPHUPOJIHBIX MU OOIIECTBEHHBIX
13 IIPOLIECCOB W SIBJICHWM; YMEHHE pAClO3HaBaTh IPOSIBICHUE 3aKOHOB
MaTEMaTUKU B UCKYCCTBE, YMEHHUE NPUBOJUTH IPUMEPBI MATEMATUUECKUX

OTKPBITUI POCCUIMCKON U MUPOBOWM MaTEMAaTUUYECKON HAYKH
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HEPEYEHbDb SJIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA

EI'2 1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Yucna 1 BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
1 Panmonaneupie ywcna. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, TPOIEHTHI,
. OCCKOHEYHBIC NTEPUOJNUCCKHUE TPOOH
13 ApudmeTnieckuii KOPEHD HaTypaJlbHOU CTETICHU. HerictBus c
. apuQMeTHUECKUMHU KOPHSIMH HAaTypalbHON CTETICHH
L4 Crenenb ¢ uensiM TokazareneM. CTeNneHb C palMOHAIBHBIM IOKA3aTelIeM.
. CBoiicTBa cTenEHU
s CuHyc, KOCMHYC W TaHTE€HC YMCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC,
' ApPKTaHI€HC YHMCIOBOTO apryMEHTa
1.6 Jlorapudm uncna. [lecaTnaHbIe U HATYpAIbHBIC JTOTapHUPMBI
JleiicTButenpHbie 4uciia. ApuMETHUECKHE OIepaluu C JICHCTBUTEIBHBIMU
1.7 yuciaamu. [IpuOnumx€HHbIE BBIUUCICHUS, TMpaBWIA OKPYIJICHUS, MPUKHUIKA U
OIICHKA PEe3yNbTaTa BIYUCICHUN
1.8 [IpeoOpazoBanue BhIpaxeHUN
1.9 KommuiekcHsle yncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [enbie u IPOOHO-paIOHATBHBIE YPABHEHHS
2.2 HppaunroHanbHble ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHEHHs
2.4 [ToxazarenbHble U TOTapu(PMUUECKHE YpaBHEHUS
2.5 [{enbie 1 IPOOHO-paIMOHATBHBIE HEPABEHCTBA
2.6 HppauyroHaibHbIE HEPABEHCTBA
2.7 [TokazarenbHbBIE U TOTapHPMUIECKIE HEPABECHCTBA
2.8 TpuroHomeTpruecKkue HEPABEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
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2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuua cuctemsl IMHEWHBIX ypaBHEeHUN. OnpeaenuTesnb MaTpULIbl
3 DOyHKINUH U TpaPUKH
. dyHKIUs, crocoOs! 3ananus GyHkiuu. ['paduk dynknuu. BzanmHo oOpaTHbIE
' byukiun. Yétaele u HeuéTHble pynkuuu. [lepuoanueckue GpyHKunm
Ob6unacte ompezaeneHuss U MHOXeCTBO 3HaueHuM ¢yHkiuu. Hynmu dyskuun.
35 [TpoMexyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIUH.
' Maxkcumymbl 1 MUHEMYMBI (yHKIMH. HaunOosnblnee W HauMeHbIIee 3HAYCHUE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass (yHKIHS C HaTypaJbHBIM W LENbIM IOKa3zateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETICHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
16 Touku paspsiBa. AcuMmntorsl TpadukoB ¢Qynkuuid. CoiicTBa (YyHKUIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
18 Apudmernueckass U reoMerpuyeckas mnporpeccun. dDopmyna  CIOXKHBIX
' IIPOLIEHTOB
4 Hauvana maremMaTnyeckoro aHaamsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE AI€MEHTAPHBIX (PYHKINN
[IpumeHeHre NpPOU3BOJHOM K HCCIENOBAaHUIO (PYHKUMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxkieHne HanOoJbIIero U HaMMEHbIIEro 3Ha4eHUs (YHKIUU
Ha OTPE3Ke
4.3 [TepBooOpa3znas. nTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOkecTBO, Onepalu HaJ MHOXkecTBaMu. [lnarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OrnncarenpHas CTaTHCTHKA
6.2 BeposTHOCTB
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6.3 Kombunatopuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsimMbIe 1 TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena 1 NOBEPXHOCTH BPALIECHUS
7.5 Koopaunatsl 1 BEKTOpBI
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YYEBHO-METOJJNUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Maremaruka. AnreOpa ¥ Havajla MaremaTuHdeckoro ananms3a; 10 kiacc. yriyOiaeHHOe
obyuenue Mep3nsak A.I'., Homuposckuii I.A., ITonskor B.M.; nox penakiueit [Togonsckoro
B.E. OOmiectBo ¢ orpaHn4eHHOW OTBeTcTBeHHOCThIO W3nmatenbckuit nentp «BEHTAHA-
I'PA®»; Axunonepnoe obmiectBo «M3narensctBo «lIpocsenienne»

* Maremaruka. AnreOpa ¥ Havajla MaTeMaTH4ecKoro asanm3a; 11 kmacc. yriyOineHHOe
obyuenue Mep3nsk A.l'., Homuposckuii [[.A., ITomskoB B.M.; nmox penakiueit [Togonsckoro
B.E. OOmiectBO ¢ orpaHn4eHHOW OTBeTCTBEHHOCTHIO W3matenmbckuit nentp «BEHTAHA-

I'PAD»; Axunoneproe obuectBo «M3narenbcrBo «lIpocBenienue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

o Maremaruka: Anrebpa u Hadaia MaTeMaTHIECKOro aHanu3a; 10 kiacc.
Yruyonéuuslii ypoBerb/ Meroanueckue pekoMeHaanuu K yaeouuky A. I'. Mep3msika, J[.A.

Homupogckoro, B.b. TlonsikoBa, AO «M3aatenbctBo «IIpocBemienune)

o Marematuka: Anredpa 1 Hadaina MaTeMaTHYecKoro aHanusa; 11 kiacc.
VYray6néunsiit ypoBeHs/ MeToauueckue pekoMenaanuu k yueOnuky A. I'. Mepansika, J[.A.

Homupogckoro, B.b. TlonskoBa, AO «M3aatenbctBo «IIpocBemienune)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bu6mmoteka I1OK https://m.edsoo.ru/
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Jluct cornacoBaHus k gokymeHTy Ne 16 ot 27.08.2025
WHunumatop cornacoBanus: mbagynnud 3.9. Jupektop
CornacoBaHune nHnyumnposaHo: 27.08.2025 07:56

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
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