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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod 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 oOydarouiuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas (OpMYJIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadyajlaM MaTEMaTHYECKOTO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUUCIEHUsD», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX 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 MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o0Iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, 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 paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 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
pe3ynbTaTe OOydYaroulMecss OBJAJCBAIOT PA3JIMYHBIMU METOJAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJEeNOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAXKEHUIA,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMUecKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYTI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €0 JJisi BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. [lpumenenue npoOeld W NPOLEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTENLHOTO YHUCIa U ero cBoicTBa. [IpubnmkEHHbIC BHIYUCIICHHS, TIPABUIIa
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHMSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1IEJBIX U APOOHO-PAIIMOHATBHBIX YPABHCHUMN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[TpeoOpa3zoBaHus YNCITOBBIX BBIPAKEHUMN, COJIEPIKAIIMNX CTEIIEHN U KOPHH.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



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

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

@OyHkuuu U rpadpuku

@yHkus, crnocodbl 3agaHus (QyHKkIuU. B3auMHO oOpaTtHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTM (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GpyHKIMS ¢ HATypaldbHBIM U LI€JIBIM TOKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomeTpuyeckass OKPY>KHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

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

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpaduxoB ¢yakiuil. CBoiicTBa (QyHKIMH HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (PyHKIHH.

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

MHoskecTBa M JIOTHKA

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

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJI€HAa  POCCHUHCKOro  oOmiecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OTUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

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

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mpodeccnrn W Ppeann30BBIBATH COOCTBEHHBIC JKHU3HEHHBIC TUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TIOHUMAHHE BIMSHUSA
COI[MATbHO-?)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 cpenpbl, IJIAHUPOBAHUE IIOCTYIIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBEISIBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyYMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIMPOBATH OOOOIIEHHS M BBIBOJBI 1O pPeE3yJibTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOpPMAIIMHU, TAHHBIX, HEOOXOIUMBIX IJIi OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAIIMIO, MPEACTABISIThL €€ B pa3luyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY O00CYX1aeMOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



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, SMOLMOHAJIbHBIH HHTEJJICKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]a4H,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIESITEIbBHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEIbHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisirh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUMOHATBHOE YHCIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATUAMH: APKCUHYC, aPKKOCUHYC M apKTAHI'€HC YHCIIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJieHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACIUTENN JUIsl PELIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMNEpUPOBATHh MOHATUSAMU: HppPAIMOHAIbHBIC, MOKa3aTeJIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJEIIU C UCIIOJIb30BAHUEM allapara anreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: 00JACTb ONPEAEIECHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee W HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (PyHKIUH OOpaTHOM CTENEeHu C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpaduKH, HMCIOJIB30BATh MX TpaQUKHU ISl PEIICHHS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lay U3 JPYTHMX y4eOHBIX MPEIMETOB M pealbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi T€OMETPUYECKasi POTrPECCHsi, TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC IOCIIEOBATEIHHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOJIHO OIEPHPOBATh TMOHATHUSMHU: HEMPEPHIBHBIC (DYHKINUU, TOYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIs1 pEIICHsI 3a/1a4;

CBOOOJIHO OIEpPHpPOBATh TMOHATUSMHU: TIEpBas W BTOpas IPOU3BOIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIHLHBIC
YpaBHEHHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n MpPOrpamMMblI Bcero Kontpoaeusie  Ipakrueckue oOpa3oBaTebHbIE
padoTshI padoThI
pecypcsl
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.

1 MuorouneHsl. PanioHanbHbIe ypaBHEHHS U 24 1 https://resh.edu.ru/
HepaBeHCTBA. CHCTEMBI TMHEHHBIX https://fipi.ru/
YpaBHEHUU

5 Oyukiun u rpaduku. CreneHHas QyHKIHS C 12 1 https://resh.edu.ru/
LIEJIBIM TTOKA3aTENEM https://fipi.ru/

3 ApudmeTndeckuit KopeHb N-0ii CTENCHU. 15 1 https://resh.edu.ru/
WppaimoHaibHble ypaBHEHUSI https://fipi.ru/

4 [MokasarenbHas GpyHkiys. [lokazaTeabHbIC 10 1 https://resh.edu.ru/
ypaBHEHUS https://fipi.ru/

5 Jlorapupmuueckas GyHKITHSL. 18 1 https://resh.edu.ru/
Jlorapumuueckre ypaBHEHHsI https://fipi.ru/

6 TpuroHoMeTprUECKHE BBIPAKECHUS U 29 1 https://resh.edu.ru/
ypaBHEHHUSI https://fipi.ru/

https://resh.edu.ru/

7 [TocnenoBaTenbHOCTH M POTPECCUN 10 1 httos://fioi.ru/

8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1 https://fipi.ru/

9 HOBTOP@HH@, 000011IeHHEe, CUCTEMATH3 IS 5 9 https://fipi.ru/
3HAHUH NHps./mpr.ruz

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsbI
pecypchl

1 MHOK€eCTBO, OIepanuy HaJl MHOKECTBAMH 1 https://resh.edu.ru/
U UX CBOMCTBA https://fipi.ru/

https://resh.edu.ru/

2 Huarpammsl Ditniepa-Benna 1 h ttps: /ffioi.ru/

3 [TpumeHeHe TEOPETHKO-MHOXKECTBEHHOTO 1 https://resh.edu.ru/
amnmapara Jiis pemeHus 3a1a4 https://fipi.ru/
Panuonansusle ynciaa. OObIKHOBEHHBIE U https://resh.edu.ru/

4 JeCATUYHBIC IpOOU, TPOLICHTHI, 1 .

https://fipi.ru/
OeCKOHEUHBIE TICPUOTUUECKUE IPOOH
Parnmonansueie ynciaa. OOBIKHOBEHHBIE U https://resh.edu.ru/
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1 e -
https://fipi.ru/
0OECKOHEUHBIC TICPUOTUIECKUE IPOOH

6 [Mpumenenue aApoOeii ¥ MPOLIEHTOB IS 1 https://resh.edu.ru/
pelLICHHS TPHUKIIAIHBIX 33124 https://fipi.ru/

. [Mpumenenue aApoOeii 1 MPOIIEHTOB IS 1 https://resh.edu.ru/
peLICHHUs PUKIIAJIHBIX 3324 https://fipi.ru/

3 JleticTBUTENbHBIC Yynciia. ParinonaabHbIC U 1 https://resh.edu.ru/
UppalvoHaJIbHBIE YUCIIA https://fipi.ru/

9 ApudmeTnveckue ornepaum ¢ 1 https://resh.edu.ru/
IeHCTBUTEIILHBIMU YUCIIAMHU https:/fipi.ru/

10 Moyib 1eHCTBUTETHHOTO YHCIIA H €ro 1 https://resh.edu.ru/
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https://resh.edu.ru/

CBOMCTBA

https://fipi.ru/

[TpuOnmkEHHBIE BBIYMCIICHUS, TIPAaBUIIa

https://resh.edu.ru/

11 OKpYIJICHUS, IPUKUIKA j/I OLICHKA httos://fipi.ru/
pe3yabTaTa BEIYMCACHHM HHps-AHpLLIUE
OCHOBHBIE METO/IbI PEIICHHS [EIIBIX U

12 npo6H0-pauH0anL§Hx ypaBHHeHI/Iﬁ u https://@s_h £y

https://fipi.ru/
HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHHS [EIIBIX U
13 npo6Ho-pauH0anL§HX ypaBHLLHHﬁ u https://rfes_h -edu.ru/
https://fipi.ru/
HEPaABEHCTB
OCHOBHBIE METO/IbI PCIICHUS LIEIBIX U
14 IlpO6H0-paIII/IOHiII>IEI>IX ypaBHHeHHﬁ 7 https://r(_es_h el
https://fipi.ru/
HCPABEHCTB
MHOro4IEeHBI OT OJTHOM TePEMEHHOM. https://resh.edu.ru/

15 Jlenenne MHOTOYJICHA HA MHOTOYJICH C httns:/fii.ru/
octaTtkoM. Teopema besy

16 MHOTO4JIEHBI C IETBIMU KO3 DUITHCHTAMH. https://resh.edu.ru/
Teopema Buera https://fipi.ru/

17 Peuienne cucreM ITMHENHBIX YPaBHEHUN https://r?sh edu.ruf

https://fipi.ru/

18 PemieHre cuCTEM JIMHENHBIX YpaBHEHUI https://r?sh edu.rf

https://fipi.ru/
Marpuia cucTeMsl JINHEWHBIX YPaBHEHUM.

19 Onpenenurens MaTPUILI 2X2, €ro https://resh.edu.ru/
TEOMETPUYECKHUIT CMBICI M CBOWCTBA; https://fipi.ru/
BBIYUCIICHHE €r0 3HAUCHUS

20 Onpenenurens MaTPUILI 2X2, €ro https://resh.edu.ru/

I‘eOMeTpI/I‘-ICCKI/Iﬁ CMBICII 1 CBOﬁCTBa;

https:/fipi.ru/



https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/

BBIYMCICHHUEC €TI0 3HAYCHHUA

[TprMeHeHue onpeaenuTeNs 1 peleHus

https://resh.edu.ru/

21 -
CUCTEMBI JIMHEWHBIX ypaBHEHUH https://fipi.ru/
29 Perrenue npuKIaaHbIX 3a7a4 ¢ MOMOIIBIO https://resh.edu.ru/
CHCTEMBI JIMHEHHBIX YPAaBHCHHIA https://fipi.ru/
23 Peuienne npukIiaaHbIX 3324 ¢ IOMOIIBIO https://resh.edu.ru/
CUCTEMBI JIMHEWHBIX yPaBHEHUH https://fipi.ru/
K oora: "P
Y O:Tpeoﬂbﬁaﬂ [;a aoza . Zméoiagmme https://resh.edu.ru/
BHEHUS ¥ HepaBeHCTBA. CHCTEMBI -
P N P o https://fipi.ru/
JIMHEHHBIX YpaBHEHUH
) 0 .
55| Bvemene ot bymsanes Kovmosass htpsresh e 1
o OoP YHICHHE. B https://fipi.ru/
byHKIMI
26 I'paduk hyHkIMN. DeMeHTapHBIC https://resh.edu.ru/
npeobpa3oBaHust rpapuKOB QYHKIHHA https://fipi.ru/
0o
naCTbvonpezzeneHHs[ 1 MHOYKECTBO https://resh.edu.ru/
27 3HaueHul Qpynkuuu. Hynu ¢pyHkum. httos://fioi.ru/
psS://mpl.
ITpomMexyTKH 3HAK MOCTOSTHCTBA
e . .
ETHBIC M HEUETHBIE PYHKIMN https://resh.edu.ru/
28 [lepnoauueckue Gpynkunu. [Ipomexyrku -
https://fipi.ru/
MOHOTOHHOCTH (pYHKIIMH
M .
AKCMMYMbI 1 MUHUMYMbI (DYHKITHH https://resh.edu.ru/
29 Haubonsiiee 1 HauMeHbIlIee 3HAYCHHE -
https://fipi.ru/
(GYHKIMH Ha TPOMEXKYTKE
30 JluHeliHast, KBapaTUUHASA ¥ JPOOHO- https://resh.edu.ru/
AvHeNHas QyHKIH https://fipi.ru/
31 DJieMeHTapHOe UCCIICIOBAaHHE U https://resh.edu.ru/

NocTpoeHue rpauKoB ATUX QYHKIUN

https://fipi.ru/
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DJIeMEHTapHOE UCCIICIOBAHUE U

https://resh.edu.ru/

32 MIOCTPOCHKE TPAPUKOB STHX (BYHKIIUI https://fipi.ru/

33 CrerieHb ¢ 1eTbIM MTOKa3aresieM. buHom https://resh.edu.ru/
Herotona https://fipi.ru/

34 CrereHb ¢ 1ebIM [TOKa3atesieM. buHoOM https://resh.edu.ru/
HproToHa https://fipi.ru/
Crenennast GpyHKIUSA C I:IaTypuaJIBHBIM U https://resh.edu.ru/

35 [eJIBIM MToKa3aTeiieM. E€ cBolicTBa u .

https:/fipi.ru/
rpaduk

36 KonrposnbHast pabora: "CreneHHas https://resh.edu.ru/
¢dynkuus. E€ coiictBa u rpaduk” https://fipi.ru/

37 ApupmeTniecKuit KOpeHb HATypaTbHOR https://resh.edu.ru/
CTEIICHH U €r0 CBOMCTBA https://fipi.ru/

38 ApupMeTniecKuit KopeHb HaTypaTbHON https://resh.edu.ru/
CTEIICHH U €r0 CBOMCTBA https://fipi.ru/

39 [TpeoOpa3zoBaHuUs YMCIOBBIX BBIPAKEHHH, https://resh.edu.ru/
COJICPIKAIINX CTETICHH U KOPHH https://fipi.ru/

40 [IpeoOpa3oBaHMsI YUCIOBBIX BBIPAKECHUH, https://resh.edu.ru/
COJICpKAIINX CTETICHU U KOPHU https://fipi.ru/

a1 [TpeoOpa3zoBaHuUs YMCIOBBIX BBIPAKEHHH, https://resh.edu.ru/
COJICpKAIINX CTETICHU U KOPHU https://fipi.ru/
HWpparmonansHeie ypaBHeHus. OCHOBHbIE

42 M:’ll“)O)?LI pereHust IZ}i)paHI/IOHaJ'IBHBIX https://r?sh edu.rf

g https://fipi.ru/
ypaBHEHUH
HUppartmonansHbie ypaBHeHust. OCHOBHbIC
43 McI:Tpo;L[ILI peleHust IZ;I))pauHOHaHLHHX https://r_es_h edu.ry
g https://fipi.ru/
ypaBHEHUH
44 WppanmonansHslie ypaBHeHUs1. OCHOBHBIE https://resh.edu.ru/
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METO/Ibl PEIICHUS] UPPALMOHATBHBIX
ypaBHEHUH

https://fipi.ru/

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

https://resh.edu.ru/

4 UpPpaMOHATILHBIX YPaBHEHUN https://fipi.ru/
16 PaBHOCHIIBHBIE MTEPEXOBI B PCIICHHH https://resh.edu.ru/
UppaIMOHAIBHBIX YPaBHCHHI https://fipi.ru/
47 PaBHOCHITBHBIC TIEPEXO/IBI B PEIICHUU https://resh.edu.ru/
UppaIMOHAIBHBIX YPaBHCHHM https://fipi.ru/
48 PaBHOCHITBHBIC TTEPEXO/IbI B PEIICHUU https://resh.edu.ru/
UpPPaMOHATILHBIX YPaBHEHUN https://fipi.ru/
CaoiicTBa 1 rpauk KOpHs N-0il CTeNneHn
49 KaK (byHKuHHpogl))aTHoél) CTEIEHH ¢ https://rfas_h du.ru/
https:/fipi.ru/
HaTypaJbHBIM [TOKa3aTelIeM
CaoiicTBa u rpaduk KOpHs N-0i1 CTeNeHN
50 KaK (byHKI.[PIIZp ogl))aTHOIEI) CTEIEHH ¢ https://rfas_h du.ru/
https:/fipi.ru/
HaTypaJbHBIM [TOKa3aTelIeM
Kontponbnas padota: "CBoiicTBa u rpaduk
51 KopH: n-oit CTSHGHI/I. I/IppaIII/IOHaJII)HiI;b https://r?sh edu.rf
" https:/fipi.ru/
ypaBHEHUS
52 CreneHb ¢ palMOHAIbHBIM TIOKa3aTeIeM U https://resh.edu.ru/
e€ cBOMCTBa https://fipi.ru/
53 CreneHb ¢ palMOHAILHBIM TIOKa3aTeleM U https://resh.edu.ru/
e€ cBoiicTBa https://fipi.ru/
54 CreneHb ¢ palMOHAIBHBIM TIOKa3aTeIeM U https://resh.edu.ru/
e€ cBOMCTBa https://fipi.ru/
55 [Toxa3zaTenpHast QpyHKIMS, €€ CBOMCTBA U https://resh.edu.ru/
rpaduk https://fipi.ru/
56 Hcnonb3oBanue rpaduxa QyHKIUM s https://resh.edu.ru/
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peuieHus ypaBHEHU I

https://fipi.ru/

Hcnons3oBanue rpaduka QyHKIUN A5

https://resh.edu.ru/

57 -
pelIeHus ypaBHEHUN https://fipi.ru/
IT .0
B erow pemennt noarcrsiy tps e St
AP https://fipi.ru/
ypaBHEHU
IT .0
59 weroas pewena noxmter s sh. e
AP https://fipi.ru/
ypaBHEHU
IT .0
0 siero pemca oy bt e et
PO https://fipi.ru/
ypaBHEHHUI
61 Konrpoasnas pabora: "ITokasarenpHast https://resh.edu.ru/
¢ynknus. [TokazarensHbie ypaBHeHus" https://fipi.ru/
https://resh.edu.ru/
62 J . 7 -
orapudm uncna. CpoiicTBa norapudma hitos-//fioi.ru/
https://resh.edu.ru/
63 J . Coit "
orapudm uucna. CoiicTsa jorapupma httns:/fii.ru/
https://resh.edu.ru/
64 J . CBoii -
orapudm uncna. CpoiictBa norapudma hitos://fioi.ru/
65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI itps://resh.edu.u/
P P https://fipi.ru/
66 JlecsITHYHBIE U HATYPaJIbHBIE JIOTapU(PMBI nitps://resh.edu. i
P P https:/fipi.ru/
67 [IpeoOpazoBanue BeIpaKEHUIA, COACPIKALINX https://resh.edu.ru/
JorapupMbl https://fipi.ru/
68 [IpeoOpazoBanue BEIpAXKEHUA, COACPIKALLIMX https://resh.edu.ru/

Jorapupmbl

https:/fipi.ru/
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[IpeobpazoBanue BeIpaXXxeHUU, COAECPKAIINX

https://resh.edu.ru/

69 JgorapuMbl https://fipi.ru/

20 Jlorapudmuueckas GyHKIUs, €€ CBOWCTBA U https://resh.edu.ru/
rpaduk https://fipi.ru/

7 Jlorapudmuueckas GyHKIUs, €€ CBONCTBA U https://resh.edu.ru/
rpaduk https://fipi.ru/

79 Hcnons3oBanue rpapuka GyHKIUH 15 https://resh.edu.ru/
pEeLICHHS YpaBHCHUI https://fipi.ru/

73 Hcnonk3oBanue rpapuka GyHKIUH 15 https://resh.edu.ru/
peIIeHUS ypaBHEHHIA https://fipi.ru/
Jlorapudmuueckue ypaBaenusi. OCHOBHbIC

74 MeTOEHq;DeH_IeHI/IH JIZlI")apHQ)MquCKHX https://r?Sh du.ru/

. https:/fipi.ru/
ypaBHEHU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
75 MeTOEH(l;eH_IeHI/IH H(})Ill")apHQ)MquCKHX https://rfes_h du.ru/
. https://fipi.ru/
ypaBHEHU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
76 MeToqu;)emeHHs{ ngll")apmpMMqGCKHx https://r?sh edu.rf
y https:/fipi.ru/
ypaBHEHUH

2 PaBHOCHITBHBIC TTEPEXO/IBI B PEIICHUU https://resh.edu.ru/
norapu(pMHUECKUX YpaBHEHHMA https://fipi.ru/

78 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUN https://resh.edu.ru/
JOrapupMHUUECKUX ypaBHEHUI https://fipi.ru/

79 KontponsHas padoTta: "Jlorapudpmuueckas https://resh.edu.ru/
¢ynknus. Jlorapupmudeckne ypaBHeHUS" https://fipi.ru/

80 Cunyc, KOCUHYC, TAHT€HC U KOTAaHT€HC https://resh.edu.ru/
YHCIIOBOIO apryMEHTa https://fipi.ru/

81 Cunyc, KOCUHYC, TAHT€HC M KOTaHT€HC https://resh.edu.ru/
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YHUCJIOBOT'O apryMeHTa

https://fipi.ru/

ApKCUHYC, apKKOCUHYC U apKTaHT€HC

https://resh.edu.ru/

82 YHCIIOBOTO apryMEHTa https://fipi.ru/

83 ApKCHHYC, QpKKOCHHYC U apKTaHT€HC https://resh.edu.ru/
YHCIIOBOIO apryMEHTa https://fipi.ru/
TpuronomeTpuydecKasi OKpyKHOCTb, https://resh.edu.ru/

84 OIIpEe/ICTICHUE TPUTOHOMETPHYCCKUX .

. https:/fipi.ru/
(yHKLUIT YUCIIOBOrO apryMeHTa
TpuronomeTpuydecKasi OKpyKHOCTb, https://resh.edu.ru/

85 OIIpE/ICTICHUE TPUTOHOMETPHUYCCKUX _

y https:/fipi.ru/
(GYHKIMH 9UCIOBOTO apryMEHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI https://rfes_h edu.ruf

https:/fipi.ru/

87 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI https://r(.es_h edu.rf

https:/fipi.ru/

88 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIIBI https://r?s_h edu.rf

https:/fipi.ru/

89 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI https;/lr?s.h edu.ruf

https:/fipi.ru/

90 [TpeoOpa3zoBaHue TPUTOHOMETPUICCKUX https://resh.edu.ru/
BBIPAKCHU I https://fipi.ru/

01 [TpeoOpa3zoBaHue TPUTOHOMETPUICCKUX https://resh.edu.ru/
BBIPKCHU I https://fipi.ru/

92 [IpeobpazoBanue TPUTOHOMETPHUUECKUX https://resh.edu.ru/
BBIpKEHU I https://fipi.ru/

93 [Ipeobpa3oBaHie TPUTOHOMETPUIECKUX https://resh.edu.ru/
BBIpKEHUI https://fipi.ru/

94 PerieHrie TPUrOHOMETPUYECKUX YPaBHEHU I https://resh.edu.ru/
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95 PerieHne TpPUrOHOMETPUYCCKUX YPABHCHHIA hitos-//fioi.ru/
96 PeliieHne TpPUrOHOMETPUYECKUX YPaBHEHHUI thth?ﬁmeduxu/
https://fipi.ru/
97 PeniieHre TPUrOHOMETPHYECKUX YPaBHEHUI hupsjhgﬁmedumu/
https://fipi.ru/
98 PenieHne TpUrOHOMETPUYECKUX YPABHEHHIA https://rfes!’l du.ru/
https://fipi.ru/
99 PenieHne TpUrOHOMETPUYECKUX YPABHEHHIA https://rfes!’l du.ru/
https://fipi.ru/
100 PelieHre TPUrOHOMETPHYECKUX YPABHEHUI hﬁps#ﬁgﬁmedumu/
https://fipi.ru/
KonrtpomnbHas padora:
101 "TpHE;HOMeT;;HGCKHGBLHMDKGHHﬂII hups#h?ShEdUIU/
" https:/fipi.ru/
TPUTOHOMETPHUYCCKUE YPABHCHHUS
[TocnemoBaTenbHOCTH, CIIOCOOBI 3a1aHUS
102 HOCHG;LBaTeHBHOCTeﬁ.hdeTOH " hupsjhgﬂmedumu/
. https://fipi.ru/
MaTeMaTHYECKOW WHIYKIHUH
MOHOTOHHBIE ¥ OTPaHUYCHHBIC
103 HOCHG,I[OBaTeHBHOI(;Ii)FH. Ucropus ananuza https;/lr?s.h -edu.ru/
https://fipi.ru/
OECKOHEYHO MaJIbIX
https://resh.edu.ru/
104 Apudmernueckast nmporpeccus httos://fioi.ru/
105 TeomeTpuyecKas mporpeccus thSJH?ShEdUIu/
https://fipi.ru/
106 BbeckoneuHo yObIBaroIasi reoMeTpuiecKast https://resh.edu.ru/

nporpeccus

https:/fipi.ru/
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CymMma GeckoHEeuHO yObIBaroIei

https://resh.edu.ru/

107 rE€OMETPHUYUECKOM ITPOrPECCUu https://fipi.ru/

108 JIMHEHHBIN ¥ SKCTIOHCHIIMATIBHBINH POCT. https:// rt_es_h.edu.ru/
Uucno e. @opmyra CIOKHBIX TPOLIEHTOB https://fipi.ru/

109 JIMHEHHBIN ¥ SKCITIOHEHI[HAIbHBINA POCT. https://resh.edu.ru/
Yuco e. DopMyiia CIOKHBIX IPOICHTOB https://fipi.ru/

110 Hcnionb30BaHue MPOrpecCHy sl PEIICHUS https://resh.edu.ru/
peabHBIX 3aJa4 IPUKIaTHOTO XapaKTepa https://fipi.ru/

11 KontposnbHast pabora: https://resh.edu.ru/
"TlocnenoBaTenbHOCTH U IpOrpeccuu” https://fipi.ru/

112 HenpepbiBHble GYHKIIUU U UX CBOWCTBA E::pz;;;:esrri(/jurU/

113 Touka pa3pbiBa. ACUMOTOTHI FPapUKOB https:// rgs_h.edu.ru/
byHKIHI https://fipi.ru/

114 CaoiicTBa (hyHKIUIT HEMPEPHIBHBIX HA https://resh.edu.ru/
OTpe3Ke https://fipi.ru/

115 CoiicTBa (hyHKIMIT HEMPEPHIBHBIX HA https://resh.edu.ru/
OTpe3Ke https://fipi.ru/

116 MeToa HHTEPBAJIOB JIJISl PEIICHUS https:// rt_as_h.edu.ru/
HEPaBEHCTB https://fipi.ru/

117 MeToa UHTEPBAJIOB JIJISl PEIICHUS https://resh.edu.ru/
HEPaBEHCTB https://fipi.ru/

118 MeTto1 MHTEPBAJIOB ISl PEIICHUS https://resh.edu.ru/
HEPaBEHCTB https://fipi.ru/

119 [IpuMeHeHre CBOMCTB HEMPEPhIBHBIX https:// rt_es_h.edu.ru/
(GYHKIMIA 71 peleHus 3a1a4 https://fipi.ru/

120 [IpuMeHeHue CBOMCTB HENMPEPHIBHBIX https://resh.edu.ru/

GbyHKIMH 115 perenust 3a1a4

https://fipi.ru/
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121 [lepBas u BTOpast npon3BOIHbIC GYHKIUU httos://fipi.ru/
122 OmnpeneneHne, reoMeTPUIECKUI CMBICIT https://resh.edu.ru/
IPOM3BOIHOM https://fipi.ru/
123 Onpenencaue, GU3NIESCKUN CMBICIT https://resh.edu.ru/
IIPOM3BOTHOM https://fipi.ru/
124 YpaBHEHHUE KacaTelnbHOU K TpaduKy https://resh.edu.ru/
byHKIIHH https://fipi.ru/
125 VYpaBHEHUE KacaTelnbHOU K TpaduKy https:// rgs_h.edu.ru/
byHKIM https://fipi.ru/
126 [TpousBoHBIE JIeMEHTAPHBIX (PYHKINH E::pz;;;:esrri(jurU/
. https://resh.edu.ru/
127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN httns:/fiiru/
128 [Tpou3BoHAas CyMMBI, IIPOU3BEICHUS, https:// rgs_h.edu.ru/
YaCTHOTO Y KOMITO3UIINH () yHKIIHIA https://fipi.ru/
129 [IponsBoaHas CyMMBI, TPOU3BEICHHS, https://resh.edu.ru/
YaCTHOTO U KOMIIO3HUIIUH (DyHKIIUH https://fipi.ru/
130 [Tpou3BoHAs CYMMBI, TIPOU3BEICHUS, https:// rt_as_h.edu.ru/
YaCTHOTO ¥ KOMITO3UINH ()yHKIIHIA https://fipi.ru/
131 KonTponsnas pabora: "[IpousBonnas” Egppzix;?psih.ri(lerU/
132 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs https://resh.edu.ru/
3HaHui: "YpaBHeHU" https://fipi.ru/
133 [ToBTOpeHue, 0600IIeHNE, CHCTEMATH3AIIHS https://r?s_h.edu.ru/
3HaHui: "OyHKIIH" https://fipi.ru/
134 Wrorosast KoHTpoJIbHAS paboTa
135 HTtoroBasi KOHTpOJIbHASE paboOTa https://resh.edu.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremMarurka: anredpa v Hadajga MaTeMaTHYECKOTO aHaIn3a, TeoMeTpusi. AnreOpa v Hadasa
MateMatuuyeckoro ananusa, 10 kinacce/ Komsirun F0.M., TkaueBa M.B., ®enoposa H.E. u

npyrue, AkuuonepHoe obmectBo «M3marensctBo «lIpocBemenne»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

Anrebpa u Havana ananu3a. Junakrudeckue marepuansl. M.U. [llabyann, M.B. TkadeBa u ap.

«IIpocBemenune»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://resh.edu.ru/

https://fipi.ru/
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