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IHosicHuTeIbHAA 3aMIMCKA

VYueOHblll Kypc «Anredpa W Havalla MAaTEMaTHYECKOTO aHAIM3a» SBIISICTCS OJHUM W3
HanOoJsiee 3HAUYUMBIX B IPOrpaMMe CpeIHEro oOmero oOpa3oBaHMs, MOCKOJIBKY, C OJHOM
CTOPOHBI, OH 00€CcIIeYnBAET HHCTPYMEHTAIbHYIO 0a3y JUIsl U3Y4YEHHUS BCEX €CTECTBEHHO-HAYUHBIX
KYpCOB, a C IPYToil CTOPOHBI, (HPOPMUPYET JOrHUECKOE U aOCTPAKTHOE MBIIICHHE 00yUJaIOIUXCs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOEHUS HHGPOPMATUKM, OOILIECTBO3HAHMS, HMCTOPUH,
CIIOBECHOCTH M JAPYrHMX IUCHMIUIMH. B paMkax naHHOro ydeOHOTro Kypca oOydaromiuecs
OBJI/IEBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKH, KoTopas (QOpMyJIUpYyeT CBOU
JOCTIDKEHUS] B MAaTEMaTHIEeCKOH Gopme.

VYuebHblil Kypc anredpsl U Hayajl MaTEMAaTUYECKOI0 aHalu3a 3aKJIaJbIBACT OCHOBY IS
YCIICIIHOTO OBJIAJCHHUS 3aKOHAMH (PU3UKH, XMMUH, OMOJIOTHH, TOHUMAHUSI OCHOBHBIX TEHJICHITMN
Pa3sBUTHSI SKOHOMHMKH U OOILECTBEHHOH >KU3HH, NO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIIOJIB30BaTh HMX IS AalbHEHIIEero
00pa30BaHus U B MOBCEHEBHON *U3HU. B TO jxe BpeMs oBiiaJieHne abCTPAKTHBIMU U JIOTHYECKH
CTPOTUMH KOHCTPYKIMSAMHU anreOpbl 1 MaTeMaTHYECKOTO aHAM3a Pa3BUBAET YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBaTh UCTUHHOCTb, I0Ka3bIBATh YTBEPKACHHUS C TOMOIIBIO HHAYKIIUU
U PacCyX/IaTh JACTyKTUBHO, MCIIOJB30BaTh 0000MIEHNE U KOHKPETU3AIUI0, a0CTparupoBaHue |
aHaJIoruto, GopMUpyeT KpeaTuBHOE U KPUTUUECKOE MBIIIIJICHUE.

B xone m3yudenus yueOHOro kypca «AnredOpa M Hadajga MAaT€MaTH4YECKOTO aHAIU3a»
oOyJaromuecs: TONy4aloT HOBBIM OMNBIT PpEIICHUS NPUKIATHBIX 3a/a4, CaMOCTOSTEIHLHOTO
IOCTPOCHHUSI MATEeMaTUYECKUX MOJENeH pealbHbIX CHUTyallUd, MHTEPIPETAlH IOJy4YEHHbIX
pEIIeHM, 3HAKOMSATCS ¢ MPUMEPaMHU MaTEMAaTUYECKHX 3aKOHOMEPHOCTEW B MPUPOZE, HAyKe U
UCKYCCTBE, C BBIJAIOIIMMUCS MaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc o0dazaeT 3HAYUTENbHBIM BOCIUTATEIbHBIM IOTEHLUAIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4yeOHbI MaTepuall, CIOCOOCTBYIOIIMH (HOPMHUPOBAHUIO HAY4YHOTO
MHUpPOBO33PEHHUS, TaK H 4epe3 crneuupuky y4eOHOW  JeSATeNbHOCTH, TpeOyromei
IOPOJOJDKUTEIBHON  KOHIIEHTPALlMM  BHHUMAHMs, CAMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TOJIYYCHHBINA PE3yNIbTaT.

B ocHoBe MeToauku oOydeHus anredpe M HayajllaM MaTE€MaTHYECKOro aHAJIW3a JIEKHT
NeSITeTLHOCTHBIN MPHUHIUT 00YYEHUSI.

B ctpykType yueOHOro Kypca «AnreOpa U Hayaja MaTeMaTHYECKOTO aHAJIN3a) BbIJIEICHBI
CJIEAYIOIINE COAEP)KATEIbHO-METOINYecKne TUHUU: «Yucrna u BeMUCICHHS», «DyHKIMHA |
rpadukny», «YpaBHEHUs U HEpaBeHCTBay, «Havana MaTeMaTuuyeckoro aHainu3ay, «MHOXeCTBa U
Joruka». Bce OCHOBHBIE COMIEpKATEIHHO-METOINICCKIE IMHIH U3YJarOTCsI Ha MIPOTSHKEHUH IBYX
JeT 00y4eHHUsl Ha YpPOBHE CPEIHEro oOIIero oopa3oBaHMsl, €CTECTBEHHO JOMOIHSS APYT Apyra U
MIOCTETICHHO HACHIMAsCh HOBBIMH TE€MaMH W pasienamu. JlaHHBIH y4eOHBIH Kypc SBISETCS
MHTETPAaTUBHBIM, NOCKOJBbKY OOBENUHSET B cebe colepaHMe HECKOJIbKUX MaTeMaTHYeCKUX
JMICIIATUTAH, TaKUX Kak anre0pa, TPUTOHOMETPHS, MAaTeMaTHYEeCKUN aHaJIN3, TEOPUSI MHOXKECTB,
MaTeMaTHuecKas Joruka u apyrue. [lo mepe Toro xak oOydaromiuecst OBiIaJeBaiOT Bc€ Ooiee
MIUPOKMM  MaTeMaTWYeCKHM  anmapatoM, y HHX  IIOCIEA0BaTeNbHO  QopMHUpYeTCS
U COBEpIICHCTBYETCS yMEHHE CTPOMTb MAaTE€MaTH4YeCKyl0 MOJEIb peaJbHONH CUTYaluH,
NPUMEHSTH 3HAHUS, MTOJTyYSHHBIE TTPH U3YUEHUH YUIeOHOTO Kypca, UTsl PEIICHHS CAMOCTOSTEIIEHO
chopMyIHPOBAHHONW MaTeMaTHUECKON 3aJlauH, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.

ConepxatenpHO-MeToM4ecKass  JmHUS  «Yucna ©W  BBIYUCICHHS»  3aBepIlIaeT
(opMHpOBaHHE HABBIKOB MCIIOJB30BaHMS JIEHCTBUTENBHBIX YHCET, KOTOpOe ObUIO HayaTo Ha
YpOBHE OCHOBHOTO 001ero obpazoanusi. Ha ypoBHe cpemnero obmero oopa3oBaHUs 0C000€
BHUMaHUE yjensercs (OpMHUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYUCICHHUH, BKIIOYAIOMIUX B
ce0s1 MCITONTb30BaHME PA3IMYHBIX ()OPM 3alMCH YHCIa, YMEHHE JIeNaTh MPUKUIKY, BHITOIHSATH
npuOJIMKEHHBIE BHIYMCIICHUS, OLIEHUBATh YUCIIOBBIE BHIPAXKEHUs, pa0OTaTh C MATEMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYaIOUIMMCS MHOXKECTBA HATYPaJIbHBIX, IENBIX, PAIlHOHAIBHBIX U
NEMCTBUTENBHBIX YHCEN JOMOJHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4Hced. B Kaxkaom u3 3Tux
MHOYECTB PaCCMaTPUBAIOTCSI CBOWCTBEHHBIE €My CIIeU(pUICCKUE 3a7a9 ¥ ONIEPAIUH: JICIICHHE



HAIeJIO, ONEpPUpPOBAHME OCTaTKAMM Ha MHOXKECTBE IIeNIbIX 4HCel, ocoOble CBOMCTBa
paLMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu(MeTHUecKue omepaiyy, a TakKe U3BICUCHHE
KOpHST  HAaTypaJIbHOW CTENEHM Ha  MHOXKECTBE KOMIUIEKCHBIX  4Hcell.  braromaps
[I0CJIEI0BATEIbHOMY PACIIMPEHHIO KPYyTra UCII0JIb3yEMbIX YHCEI U 3HAKOMCTBY C BO3MOXHOCTSMHU
UX MPUMEHEHUs JUIS PEllIeHUs pPa3JInYHBbIX 337a4 (OpMHUpPYETCs NMPEACTABICHUE O €IUHCTBE
MaTeMaTUKd KaKk HayKu M €€ polM B IIOCTPOCHHUM MOJEJIEN peaJlbHOr0 MHpa, IIHUPOKO
UCIOJIB3YIOTCSI 0000IIEHNE U KOHKPETU3aIHSI.

Jlunust «YpaBHEHUSI U HEPABEHCTBA) peaM3yeTcs Ha MPOTSKEHUHM BCEro oOydeHHs Ha
ypOBHE cpeaHero oOmero oOpa3oBaHMs, IOCKOJNBKY B KaxaoMm paszzaene Ilporpammsl
IPEIYyCMOTPEHO pPEelIeHNE COOTBETCTBYIOUIMX 3a/1ad. B pesynbTare oOyuaromyecs OBIIAACBAIOT
pa3IMYHBIMM  METOAAMHU pEUICHUS PpPalHUOHAIbHBIX, MPPAUUOHAIbHBIX, I[10Ka3aTEJIbHBIX,
JOrapu(PMHUUECKUX U TPUTOHOMETPUYECKHX ypaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXKe 3a71ad,
copepxamux mapaMerpsl. [lodyyeHHble yMEHMS IIMPOKO HCIIOJB3YIOTCS IPU HMCCIEI0BAHUU
(GyHKIMH C TOMOIIBIO MTPOU3BOIHOM, MTPU PEILICHUH MPHUKIAIHBIX 3a/1a4 U 3a]1a4 Ha HaXOXKJICHHUE
HauOOJBIINX U HAUMEHbIIUX 3HauYeHUi pyHkuuu. JlaHHas copepkarenbHasi JIMHUS BKIIOYAET B
ceOs1 Takke (QOpPMHpPOBAHME YMEHHH BBINOJIHATH PACUYETHI MO (GOpMysIaM, NpeoOpa3OBaHHS
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUW, a TAKKE BBIPAXKEHUU,
coJlepKalluX CTerneHu u Jjorapudmbl. braromaps usyueHuro anreOpanuyeckoro marepualia
MPOUCXOIUT JAalibHEHIIee pa3BUTHE AITOPUTMHYECKOTO M abCTPaKTHOTO  MBILIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JAECTYKTUBHBIX PACCYKIEHUH, pabOThl ¢ CUMBOJbHBIMU
dbopMamu, TpeacTaBIeHUsS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BHUJI€ PAaBEHCTB U HEPaBEHCTB.
Anrebpa npeanaraet 3¢GeKTUBHBIE HHCTPYMEHTHI ISl PEIICHHs TIPAKTUIECKUX U €CTECTBEHHO-
Hay4YHbIX 33]a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK S13bIKa HAYKH.

CopepxarenbHo-MeTOoAUYeCKast TUHUS «DYHKIMH U TpaQUKKU» TECHO IMEpeIuieTaeTcs ¢
JIPYTUMHU JTHHUSIMH Y4eOHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 331a€T TIOCTIEI0BATEIbHOCTh
U3YYCeHHUS Marepuayia. V3ydeHHWe CTENEHHOW, IO0Ka3aTelbHOW, Jorapu@MuUeckon u
TPUTOHOMETPHUECKUX (DYHKIUH, UX CBOWCTB U Tpa)uKOB, UCIIONIB30BaHUE (DYHKIIUHN ISl peIICHUS
3a/1a4 U3 APYrux y4eOHBIX IPEIMETOB U PeasIbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM
aHaJIM30M, TaK U C pellieHueM yYpaBHEHHH 1 HepaBeHCTB. [1pu 3ToM GoJibiIoe BHUMaHUE yenseTcs
(GOopMHUPOBAHNIO YMEHHUSI BbIpaXaTh (hOpMyIaMH 3aBUCUMOCTH MEXAY pa3InYHbIMU BEIUYNHAMM,
UCCIIeIoBaTh MOJMyYeHHble (DYHKIMH, CTPOUTh MX Tpaduku. Marepuan 3ToH coaep kaTebHOM
JIMHUM HalleJIeH Ha pa3BUTHE YMEHUI 1 HaBBIKOB, MO3BOJISIOUINX BbIPaXKaTh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B Pa3InYHON opMe: aHaIUTHYECKOH, rpaduueckoit u cioBecHoil. Ero mzyuenue
CIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHHIO W
KOHKPETH3al[H, NCII0JIb30BAHUIO aHAJIOT .

CopepxarenpHas JnHuA «Hauana MareMaTHUeCKOro aHaJIN3a» MO3BOJIAET CYLIECTBEHHO
pacUIMpUTh KPYT KaKk MaTeMaTHYECKUX, TaK M MPUKIAJHBIX 33/1a4, TOCTYITHBIX 00yJaIOIIMMCs, TaK
KaK y HHMX MOSIBISIETCS BO3MOXKHOCTb CTPOUTH I'paUKMU CIOKHBIX (QYHKIMH, ONpPENeNsTh HX
HauOOJIbIINE U HAUMEHBIIINE 3HAUEHUS], BHIYMCIATE IUIOmAau Guryp u oObEMBI Tel, HaXOAUTh
CKOPOCTHM U YCKOpeHHsI mpoueccoB. JlaHHasg coaepkaTesnbHas JHMHUS OTKpPHIBAET HOBBIE
BO3MO>KHOCTH ITOCTPOCHHSI MATEMaTHUECKHUX MOJEIIEN pEaJIbHBIX CUTYalUH, T03BOJISIET HAXOAUTh
HaWIydlllee pelIeHUuEe B MPUKIAIHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMMUYECKHX, 3aJaydax.
3HaKOMCTBO C OCHOBaMHM MaTeMaTH4YEeCKOI'0 aHajM3a CIIOCOOCTBYET PA3BUTHIO aOCTPAKTHOTO,
(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHMH pacrno3HaBaTh
NPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKU B HaykKe, TEXHUKE M HcKyccTBe. OOydaromyecs y3HAIOT O
BBIJIAIOIIMXCS Pe3yNbTaTax, MOJYyYEHHBIX B XOJE pPa3BUTHUS MATEMAaTHKH KaK HayKd, U 00 uX
aBTOpax.

ConepxaTenbHO-MeTOIMYECKas JHHUA «MHOXECTBa M JIOTHKAa» BKIOYaeT B cels
AIIEMEHThl TEOPHUM MHOXKECTB U MaTeMaTU4yecKoW JIOTMKH. TeopeTHKo-MHOXECTBEHHbIE
IpPEJCTaBICHNUs NPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTWKU M TpenjaratoT Haubolee
YHUBEPCAIbHBIA SI3bIK, OOBEAUHSIONIMI BCE pa3fesibl MaTeMaTHMKU U €€ NPUJIOKEHUH, OHH
CBS3BIBAIOT Pa3Hble MaTEMATHUECKHUE JUCLUILIMHBI U UX IPWIOKEHNUS B eAuHOE 11en1oe. [loatomy



BaXXHO JIaTh BO3MOXXHOCTh OOyHarolemMycs TMOHHMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK
COBpeMeHHOﬁ MAaTECMAaTUKHU U UCTI0JIL30BATh €I'0 JIS1 BBIPAKCHHUA CBOUX MBICJICH. I[pyrHM Ba>XHbIM
NPU3HAKOM MAaTeMaTUKH KaK HayKd CIeQyeT IPU3HATh CBOICTBEHHYIO €W CTPOrocTh
000CHOBAHUM U CJIEAOBAHUE ONPEACIEHHBIM MMPABUIIAM ITOCTPOCHUS JI0KA3aTEIbCTB. 3HAKOMCTBO
C DJJEeMEHTaMHU MaTeMaTH4YeCKOl JIOTUKU CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBbIIUICHUS
00ydJaromuxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYXKJIEHHS HAa OCHOBE JIOTHYECKUX IpaBulI,
dbopMupyeT HaBBIKK KPUTUYECKOTO MBIIILIICHUS.

B yueOHOM Kypce «AnreOpa 1 Hauajga MaTeMaTUYECKOT0 aHAIN3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHUYeCKOr0 MOJETUPOBaHUs, KOTOpBhIE MPHU3BAHBI CIOCOOCTBOBATH (POPMHUPOBAHUIO
HAaBBIKOB ITIOCTPOEHUs MOJIEIICH PEANIbHBIX CUTYyallui, UCCIECIOBAHUS 3TUX MOJEIEH C IIOMOIIBIO
anmapara aiareOpbl U MaTeMaTU4YecKoro aHallh3a, MHTEPIpPETalud MOTYYSHHBIX Pe3yJIbTaToOB.
Takue 3agaHus BIUIETEHBl B KaXIbIM M3 Pa3[elioB IPOrPAMMBI, ITOCKOJIBKY BECh MaTepHall
yueOHOro Kypca IIMPOKO HCIOJIb3YeTCs UIsl pelIeHUs NPUKIAagHBIX 3aaad. [lpu pemenuun
PCAIBHBIX MPAKTUYCCKUX 3aaaq o6yqa10mnec;1 Pa3BHUBAIOT Ha6HIOIIaTCJIBHOCTL, YMCHUC HAXOAUTb
3aKOHOMEPHOCTH, abCTparupoBaThecs, UCIOIb30BATh aHAIOTHIO, 0000IaTh 1 KOHKPETU3UPOBAThH
npoOiiemy. JlesarenpbHOCTh 1O (HOPMHPOBAHWIO HABHIKOB PEIICHUS MNPUKIAJIHBIX 3a7ad
OpraHM3yeTcsi B IMIpollecCe HU3YYEHHS BCeX TeM Yy4yeOHOro Kkypca «Anredpa W Hayana
MaTEeMaTUYECKOT0 aHan3ay.

Ha uzyuenue yuebHOro Kypca «Anredpa v Hayajia MaTeMaTHUYeCKOr0 aHATN3a) OTBOUTCS
272 yaca: B 10 xiacce — 136 yacoB (4 yaca B Henenio), B 11 kiacce — 136 yacoB (4 yaca B HEZIENIO).

1. Conep:xanue yueGHOro Kypca «Ajredpa u Hayajia MATEMATHYECKOI0 AaHAJIHN32»

10 KJIACC

Yuciia 1 BbIYHCICHUA

Parmonanbhele ynciaa. OObBIKHOBEHHBIE U JI€CATUYHBIE IPOOH, IPOLIEHTHI, OECKOHEUHbIE
nepuoanydeckue podu. IlpuMenenue qpodei 1 NpoLeHTOB JUIsl pelIeHHs TPUKIIAHBIX 3a]a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU KU3HHU.

JleiicTButenbHble uyKcna. PannoHanbHble W MppalMOHANIbHBIE yHcia. ApudmMerndyeckue
OIepauuy ¢ JEUCTBUTEIBHBIMUA 4YHMCIaMU. MoOIyllb AEHMCTBUTEIBHOIO YUCIIA U €r0 CBOWCTBA.
[TpuOn>k€HHbIE BBIUMCICHUS, TpaBUia OKPYTJEHHUsS, NPUKHIKA M OILIEHKa pe3yibTara
BBIYHCIICHUM.

Crenens ¢ uensiM nokasareneMm. bunom Hetotona. Mcnonbs3oBanue noaxondiieit popMbl
3alMCH JEHCTBUTEIBHBIX YNCEN ISl PEIICHNs TPAKTUYECKUX 3314 U IIPEJICTaBICHNS JaHHBIX.

ApudpmeTrueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKA3aTeNIeM U €€ CBOWCTBA, CTENEHb C JIEHCTBUTEIBHBIM
[IOKA3aTeJIEM.

Jlorapudm uncna. CoiictBa norapudma. JlecaTuaHblie 1 HaTypaibHbIE JJOrapu(MBbI.

CuHyC, KOCHHYC, TAaHI'€HC, KOTAHI'€HC YUCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxnmecTBa W TOXKIECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHHSL.
PaBHOCWIIbHBIE ypaBHEHMS U YPABHEHUA-CIEACTBUA. HepaBeHCTBO, pelieHue HEPaBEHCTBA.

OCHOBHBIE METOIbI PEIICHUS LEIbIX U IPOOHO-pAllMOHANBHBIX YPaBHEHUN U HEPABEHCTB.
MHorousaeHsl OT OJHOU ITEpEMEHHON. Jle1eHne MHOrOWIEHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. MHorowiensl ¢ nensiMu koagdunuenramu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COJIEPIKAIIUX CTETIEHU U KOPHH.

Wppanmonaneupie  ypaBHeHUs. (OCHOBHBIE METOABl PELIEHUS HUPPALHOHAIBHBIX
YPaBHECHHUIA.

[TokazarenbHble ypaBHEeHUsI. OCHOBHbBIE METObI PEILIEHUS TOKA3aTeIbHBIX YPaBHEHUH.

[IpeoOpa3oBaHue BbIpaXeHHH, CoepKaluX Jorapru(mBbI.



Jlorapupmuueckue ypaBHeHHsA. OCHOBHBIE METOABI pPELICHUS JIOrapU(PMUUIECKHX
YPaBHECHHUIA.

OcHoBHBIE TpUroHoMeTrpuueckue ¢Gopmynsl. I[IpeobpazoBaHHe TPUTOHOMETPUUYECKUX
BBIPAKECHUM. PellleHre TpUroHOMeTpU4ECKUX YPaBHEHHM.

Pemenne cucrem IMHEHHBIX ypaBHEHUH. Marpuua CHCTEMbl JIMHEWHBIX YPaBHEHUU.
Onpenenurens MaTpUIbl 2X2, €ro TeOMETPUYECKUH CMBICI W CBOMCTBA, BBIYHCIICHHE
€ro 3HA4YCHHs, IPUMEHEHUE OINPENCIUTEN I PELICHUS CHCTEMbl JIMHEHHBIX ypaBHEHUM.
Pemienne npukinagHbIX 3a7ad C IMOMOIUBID CHCTEMBI JIMHEMHBIX YypaBHEeHHU. lccrnenoBanue
IIOCTPOCHHOHN MOJEIHN € TIOMOILBIO MATPUL] U OIIPEICIIUTEICH.

ITocTpoeHne MaTeMaTHYECKUX MOJEIIEH PEAbHOM CUTyaluu C IOMOLIBIO YPAaBHEHHUU U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3aJa4 U 3a7a4
U3 PA3IUYHBIX 00JIaCTel HAYKU M peaibHON JKHU3HU.

DOyHKUUM U rpadpuKn

OyHkuus, crnocodbl 3amaHus (GyHkuM. B3aumHo oOpaTtHble ¢QyHkumu. Kommosumus
¢ynkuunit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (yHKIIHA.

OO6nacth onpeseneHus U MHOXKeCTBO 3HaueHul ¢pynkunu. Hynmu gynxmuu. [Ipomexyrku
3HaKonocTossHCcTBa. YETHbIe m Heu€THble QyHKuuu. llepmommueckue ¢ynkuuu. [Ipomexyrku
MOHOTOHHOCTH (yHKUMU. MakcuMyMbl 1 MUHUMYMBbl QyHKIuU. HanOosnpiiee 1 HauMeHbIee
3Ha4YeHUs (PYHKIIUU Ha IPOMEKYTKE.

JIuneitHast, KBafpaTUuHast U JpOOHO-TMHENHHas (PYHKIMU. DJIEMEHTapHOE UCCIIeI0BaHHUE U
MOCTPOCHHE X TPAPHKOB.

CreneHHas (yHKUUS C HaTypaJbHBIM U IIeJIbIM IOKa3areneM. EE cBoiicTBa M rpaduxk.
CpoiicTBa 1 rpaduK KOpHA N-Of CTENeHW Kak (PYHKIHH OOpaTHOM CTENEHHW C HaTypaJbHBIM
IIOKa3aTeJIeM.

[TokazarenbHas 1 Jorapummuueckast QyHKINHU, UX CBOKHCTBA U rpaduku. Vcrnonp3oBanue
rpaduKoB pYHKIUH U1 peleHns ypaBHEHUH.

Tpuronomerpudeckass OKPYKHOCTb, ONpEACICHHE TPUTOHOMETPHUECKUX (YHKIIHUIA
YKCJIOBOTO apryMEHTA.

@OyHKIMOHAIbHbBIE 3aBUCUMOCTH B pealIbHbIX Mpolieccax U sBIeHUsIX. [ paduku peanbHbIX
3aBUCUMOCTEN.

Havaja maTeMaTH4eCcKOro aHaJIm3a

IlocnenoBaTeabHOCTH, CIIOCOORI 3aJaHKs TTOCIIEA0BATEIbHOCTEH. MeTOo MaTeMaTHYECKON
WHAYKIMA. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEN0BAaTENbHOCTH. VcTOpUsS BO3HUKHOBEHUS
MaTeMaTHUYeCKOI0 aHalln3a KaK aHaJln3a OECKOHEUYHO MaJIbIX.

Apudmernueckass U reomeTrpuueckas Iporpeccud. beckoHeuHo — yObIBaroas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOLIEH MeoMeTpHUUECKON MpPOTPECCHH.
JIuHEeNHBIN M OKCHOHEHIUAIbHBIM pocT. Yucmo e. DopMmyrna CIOXKHBIX IIPOLIEHTOB.
Hcrnonbs3oBaHne NPOTpECCUN Il pELIEHUS PEAVIBHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa.

HenpepsiBable (yHKIMM UM X cBoiictBa. Touku paspbiBa. ACHMNOTOTHl TI'padUKOB
¢yuknuii. CBoiicTBa (yHKIUH HENpephIBHBIX Ha OTpe3ke. MeTosx MHTEpBaJIOB JUIsl PELICHUS
HepaBeHCTB. [IprMeHeHne CBOWCTB HEMTPEPBIBHBIX (DYHKLUM /171 peIIeHus 3a/1ay.

[TepBas u BTOpas npousBoaHbIe GyHKIMU. OnpeneseHue, reOMeTpUIeCKuil U PU3UIeCKuit
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelnbHOH K rpaduky QyHKIUH.

[IpousBoHbIe 3neMeHTapHbIX GyHKIMH. [Ipon3BoiHAs CyMMBI, MPOU3BEAEHUS, YACTHOTO
¥ KOMITO3UIIMU (PYHKIUH.

MHoxkecTBa H JIOTUKA

MHoecTBO, Onepaluy HaJl MHOXKECTBAMHM U UX cBoiicTBa. Jlnarpammsl Diinepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO anmapara Uil ONHCAHMS PEATBbHBIX IPOLECCOB H
SIBJICHUH, TIPU pEIIEHUH 33]a4 U3 APYTHX YIEOHBIX MTPEIMETOB.

Onpenenenve, TeopeMa, CBOHCTBO  MaTeMaTUYeCKOT0  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YPABHEHHS.



11 KJIACC

Yuciia 1 BBIYHCICHUSA

Harypanbnble n wnenblie uucia. [IpuMeHeHHE NPU3HAKOB [EITUMOCTH LEJBIX YHCEIl,
HanbOonbImi obmuii nenutens (nanee — HOJl) u naumensinee obmiee kparnoe (manee — HOK),
OCTAaTKOB IO MOJYJIIO, allropuTt™Ma EBKnMaa 11s pelieHns 3a4a4 B LEJIbIX YUCIIAX.

KommniekcHple uymcna. AnreOpanueckas W TPUTOHOMETpUYecKas (OpPMBI  3alUCH
KOMIUIEKCHOTO yucia. ApupMeTudyeckre onepanuy ¢ KOMIUIEKCHBIMU unciamu. M3o0paxenue
KOMIUIEKCHBIX YHCEJ Ha KOOpAMHATHOM m1ockocTH. @opmyia MyaBpa. KopHu n-oii crenenu u3
KOMIUIEKCHOrO uucina. [IpuMeHeHHe KOMIUIEKCHBIX YHCeNl s pelieHus (QUu3nueckux Hu
reOMETPUYECKUX 3aau.

YpaBHeHHs U HEPAaBEHCTBA

Cucrema 1 COBOKYITHOCTb YpaBHEHHI U HEpAaBEHCTB. PaBHOCUIIbHbBIE CUCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C TOMOMIHIO TPUTOHOMETPHYECKON
OKPY’KHOCTH. Perenue TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX U JOrapH(PMHUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIbHBIX HEPABEHCTB.

OcHOBHbIE ~ METOJbl  pEIIEHHUS CHUCTEM W  COBOKYINHOCTEH  PallMOHAJIbHBIX,
UPPALMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTapU(MUIECKUX YPaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMHU.

[IpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTHYECKUX 3a/1ad U
3aa4 M3 Pa3IMYHBIX OOJIACTeH HAayKHM M pPEATbHON JKW3HM, WHTEPIPETALHUS IOJyYSHHBIX
pE3yJIbTaTOB.

DOyHKUUH U TPapUKH

I'padux xommosuimu QyHkuii. ['eomerpudeckue o0pas3pl ypaBHEHU M HEPaBEHCTB Ha
KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuueckne QyHKINH, UX CBOWCTBA U TpaduKu.

I'paduueckue MeTOAbl pelieHHs ypaBHEHHMH M HepaBeHCTB. I'paduueckue MeToOJbl
penenus 3a1a4 ¢ napaMeTpaMH.

Hcnonb3oBanue rpadukoB QyHKIUN Ui Mccael0BaHUs MPOLIECCOB U 3aBHCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Hayana MmaTeMaTH4eCKOI0 aHAJIM3A

[IpumeHneHne Npor3BOAHON K UCCIIEIOBAaHUIO (PYHKIIMKA HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenne Han0oJbIero 1 HAMMEHBIIIET0 3HAYCHU I HEeTIPEPhIBHOM (DYHKITUU Ha OTPE3KE.

IIpumeHeHne TPOM3BOAHOM JUISl HAXOXACHUS HAWJIy4dlIero PEIIEHUs B IMPHUKIIAJHBIX
3a7a4ax, JJIs ONpEeNIeHUsT CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (GopMyliol uiu
rpagukom.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. [lepBooOpasHbie dIeMEHTapHBIX
¢ynkuunit. [IpaBuia HaxoX1€HUS IEPBOOOPa3HBIX.

NHuterpai. ['eomeTprueckuil CMBICI MHTETpaia. Berauciienre onpenenéHHoro nHTerpaia
no ¢popmyine Hetorona-Jleitbauna.

[Ipumenenue wuHTErpajna JUisl HAXOXACHMS Iulomianed IMIOCKuX Guryp u o0bEMOB
T€OMETPUYECKUX TEJl.

[Tpumeps! perenuit quddepeHnnanbHbIX ypaBHEHHH. MaTeMaTHueckoe MOACTUpPOBaHNE
peasIbHBIX MPOLECCOB ¢ MOMOIIbIO AU PEepeHInaNbHBIX YPaBHEHUH.

B ¢enepanbHBIX ¥ pETHOHANBHBIX MPOIEAypax OICHKH KadecTBa OO0pa30BaHUS
HCIIONIB3YETCs TIepeueHb (Koau(puKaTop) pacnpeaeeHHbIX M0 KjaccaM MPOBEPSIEMbBIX JIEMEHTOB
COJIepXKaHus [0 MaTeMaTHKe.



[Tposepsiembie ameMenThI coaepsxanus (10 kimacc)

Kon [IpoBepsiemMblil 3JIEMEHT COnEpKaAHUS
1 Yucna v BBIYNCIICHUS
Panmonanbhbple uncna. OOBIKHOBEHHBIE M JAECATHYHBIE JPOOM, IPOLIEHTHI,
OECKOHEUHbIE IMEepUOJMUYEcKUe Jpodu. ApudMmernyeckue oOlepauuud C
1.1 palMoOHaJIbHBIMU  YHUCJIAMH,  IPeoOpa3OBaHUS  YHUCIOBBIX  BBIPAKEHHIL.
IIpumenenue npoOell M NPOLEHTOB JUIsl pEIIeHWs NPUKIAJHBIX 3a7ad W3
Pa3IMYHBIX OTPACiEN 3HAHUW U PEaJbHOM KU3HU
JelictBuTenpbHble  4YMclia. PalnuMOHaNbHBIE W HMPPALMOHAIBHBIE  YHCIIA.
1.2 ApudmMerndeckre omnepanuu C JICHCTBUTENBHBIMUA 4YHclIamu. [IpubmmkeHHbIC
BBIUUCIICHUS, IPABUIIa OKPYTJICHHSI, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYMCIICHUI
Crenenb ¢ nenbM nokasatenem. CranaapTtHas (opMma 3arnucu J1eHCTBUTEIBHOTO
1.3 yrcia. Mconp3oBanue moaxosmeit popMbl 3arucy IeHCTBUTEIBHBIX YUCEI IS
peleHusl MPaKTUYECKUX 33134 U MPEJCTaBICHUS JaHHBIX
1.4 Apudmernaeckuii KopeHb HATypaIbHOM cTeneHu. JleiicTBus ¢ apuMeTHIECKUMHU
' KOpHSIMH HaTypaJIbHOM CTEIIEHU
15 CuHyC, KOCUHYC M TaHI€HC YHUCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YUCIIOBOI'O apryMeHTa
2 VYpaBHEHMs U HEPABEHCTBA
2.1 ToxecTBa U TOXIECTBEHHBIE IPEOOpPa30BaHMS
29 IIpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OcHoBHbIE
) TPUTOHOMETpHUECKUE (POPMYIIBI
73 VYpaBHeHMe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHne HepaBeHCTBA. Meron
' MHTEPBAJIOB
24 Pemenue nenbix u 1poOHO-pallMOHANIbHBIX YPaBHEHUN U HEPABEHCTB
2.5 Pemenne nppanroHanbHbIX YPaBHEHUM U HEPABEHCTB
2.6 Pemennie TpHrOoHOMETPUUYECKUX YPaBHEHHM
57 IIpumeHeHNEe ypaBHEHUN M HEPABEHCTB K PEIICHHUIO MAaTEMaTHYECKHUX 3a4ad U
' 3aJ1a4 U3 pazIMYHbIX 00JaCTe HayKu U peanbHON )KU3HU
3 OyHKIIUU U TpaduKh
31 Oyukuus, cnocoOsl 3aganus GyHkuu. I'padux ¢pynknuu. BzaumHo oOpaTHbie
' byHKIUH
39 OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HadeHMH QyHkuuu. Hymu ¢yHkuumu.
' [IpoMexyTkH 3HAaKOMOCTOSIHCTBA. YeTHbIE U HEUeTHbIE (PyHKINU
33 CrenenHast QyHKIMS ¢ HaTypaJbHBIM U IEJbIM INoKa3zareneMm. Ee cBolicTBa u
' rpaduk. CBoiicTBa u rpaduK KOpPHs N-0i CTENEHH
34 Tpuronomerpuueckas  OKpYKHOCTb,  ONpPEAEIEHHE  TPUTOHOMETPHUUECKUX




(GYHKIMI YUCIOBOTO apryMeHTa

4 Hauana maremarnueckoro ananusa
41 [TocnenoBarenbHOCTH, CIOCOOBI 3a/laHusl NOCIEA0BAaTENbHOCTEN. MOHOTOHHbBIE
' IIOCJIEI0BATEIbHOCTH
Apudmernueckass U TreoMETpUUEcKass mporpeccuu. beckoHeyHO yObIBaromias
42 reomerpuueckas nporpeccus. Cymma 6€CKOHEYHO yObIBarOLIeH reoMeTpuyecKon
) nporpeccuu. @opmyiia CIOXKHBIX IPOLEHTOB. VCIonb30BaHUE IIPOrPECCUU IS
pEILICHN PEANIBHBIX 3aJa4 IPUKIIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepaluyd Haja MHoKecTBamH. Jluarpammel Oitnepa - BenHna.
5.1 IIpuMeHEeHHEe TEOPETHKO-MHOKECTBEHHOIO armapara Jjis ONUCAaHUS peabHbIX
IIPOLIECCOB U ABJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX y4€OHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CIEICTBUE, JOKA3ATEIbCTBO
[IpoBepsiembie anemeHThI coaepkanus (11 kmacc)
Kog IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Hucna u BEIYMCIICHUS
1.1 Harypanbnsle u neinsie yncna. [Ipu3sHaku 1e1MMOCTH LEIbIX YUCEel
1.2 Crenenb ¢ pallMOHAIbHBIM NOKa3aTeneM. CBOKCTBA CTENEHU
1.3 Jlorapudm uncna. JlecaTuuHbIE U HATYpaJIbHbBIE JOrapU(OMBI
2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaKeHUM, COAEPKAIIMX JOTapu(PMbI
29 [IpeoOpa3oBaHne BbIpaXKEHUH, COAEP)KAIIMX CTENEHW C  palMOHAIbHBIM
' [10Ka3aTeJIeM
23 IIprMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
24 IlokazarenabHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! U HEPABEHCTBA
26 CucreMpl TMHEMHBIX ypaBHEHUH. PelleHue npukiaaHbIX 3aad ¢ IOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucteMsbl M1 COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHNWN U HEPABEHCTB
)8 [IpumeneHue ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHYEeCKHX
' 3a]a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00JIacTel HAyKU M peabHON KU3HU
3 OyHKIMH U TpadhuKu
3.1 Oyukuus. Ilepuoanyeckue dynkuuu. [IpoMeKyTKu MOHOTOHHOCTH (DYHKIIUH.




MaxkcumMyMbl 1 MUHUMYMBI QyHKIMU. Hambounbliee 1 HauMeHbIee 3HAYCHUE
(GyHKIMH Ha IPOMEKYTKE

32 Tpuronomerpuueckue PyHKIIUN, UX CBOKWCTBA U TpadUKH

33 [TokazaTenbHas u Jorapudmudeckas GyHKIIMHA, UX CBOMCTBA U rpauKu

Hcnonb3oBanue rpadukoB (QYHKIUH 7S pENICHUS YPAaBHEHUN M JTUHEHHBIX
CUCTEM

34

Hcnonb3oBanue rpadukoB (QyHKIOUM Ui HMCCIEJOBAaHUS IPOLIECCOB U
35 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT IPU PEIICHUM 3a1ad U3 APYruX y4eOHBIX
IIPEAMETOB U PEaIbHOMN KU3HU

4 Hayana MareMaTn4ecKoro aHajimsa
4.1 HenpepsiBabie pyHKIMH. MeToa MHTEPBAJIOB /Ui PEIICHHS HEPABEHCTB
4.2 [TpousBonnas Gpynkun. ['eomerpudecknii 1 pu3HIecKuii CMBICI IPOU3BOTHON
43 [Ipon3BonHbIe 351eMeHTapHbIX QYHKIMH. DOpMysbl HAXOKIEHUS TPOU3BOIHOM
' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI
[IpumeneHne NPOU3BOAHONW K MCCIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTh U
44 sKcTpeMyMbl. HaxoxaeHne HanboIbIIero 1 HAMMEHBIIETO 3HaYeHHUS (YHKIIUU Ha

OTpe3Ke

[IpuMeHeHre TPOU3BOMHOW JUIS HAXOXKICHHS HAWIYYIIETO pPCIICHHUS B
4.5 NPUKIAAHBIX 3a7adax, Ui ONPEACICHUs CKOPOCTH IIpOIecca, 3aJaHHOTO
dbopmyoit unu rpadpukoMm

4.6 IlepBooOpaznas. Tabmauia nepBooOpa3HBIX

WuTterpan, ero reoMmeTpudeckuii U pu3ndeckuil cMpici. Beruncnenue uuTerpana

4.7 o ¢popmyse Hrrotona - JleiiOuuia

Jly1s mpoBeieHUs €IMHOTO rOCYAapCTBEHHOT0 3K3aMeHa 1o Maremartuke (fanee - EI'D no
MaTeMAaTHKE) UCIIONIb3YeTCs IepedeHb (KOAU(PUKATOP) YIEMEHTOB COICPIKAHMSL.

Ilepeuens 2neMEHTOB coliepKaHus, IpoBepseMbIX Ha EI'D
10 MaTeMaTHKe

Kon [IpoBepsiemMblii 37IEMEHT COAEpKAHUS
1 Yucia ¥ BEIYUCICHUAS
1.1 Harypanbabie u nienpie ynucna. [Ipu3sHaku 1eTuMOCTH TeNTbIX YHCe
1.2 Panmonansupie ywcna. OOBIKHOBEHHBIE U JIECATUYHBIC JIPOOH, IMPOLICHTHI,

OECKOHEYHBIC TTEPUOIUUECKHE TpoOH

1.3 Apudmernueckuil KOpeHb HaTypalbHOI creneHu. [leiicTBus ¢ apudMeTHUEeCKUMU
KOPHSIMHU HAaTypajIbHOW CTEIEHH

14 Crenenp ¢ nensiM nokazareneM. CTeneHb € palUOHAJIBHBIM IOKA3aTEIEM.




CBoiicTBa CTEIIEHU

1.5 CuHyC, KOCUHYC U TaHI€HC YUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI'€HC YUCIIOBOI'O apryMeHTa
1.6 Jlorapudm uncna. JleciTuuHbIe U HATypalbHbIE JOrapu(Msbl
1.7 JlelicTBUTENbHBIE 4YKCa. ApudMeTHUECKHe OIepauuud C JACHCTBUTEIbHBIMU
yuciaamu. IlpuOnukeHHble BBIUMCIIEHUS, IpaBWJAa OKPYIJIEHUS, NPUKUAKA U
OLIEHKA PE3YJIbTaTa BHIYMCICHHUI
1.8 [Ipeobpa3oBaHue BeIpaKEHUI
1.9 KomMrnekcHepie yncia
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenbie 1 {poOHO-pallOHATILHBIE YPAaBHEHUS
2.2 WppaumnonanbHble ypaBHEHUS
23 TpuronomeTpudecKkue ypaBHEHHUs
24 [Toka3zarenbHbIe U ToTapu(HMUIECKUE YPABHEHHUS
2.5 Lensie 1 ApoOHO-parIMOHAIbHBIE HEPABEHCTBA
2.6 HppannonanbHbie HEpaBEHCTBA
2.7 IToka3zarenbHble U Jorapu(pMuUecKue HEpaBeHCTBA
2.8 TpuroHomeTpruyeckue HepaBeHCTBA
29 CucreMbl U COBOKYITHOCTH YpaBHEHHUI 1 HEPABEHCTB
2.10 | YpaBHeHUs, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpu1iia cucTeMbl TUHEHHBIX YpaBHeHUN. OnpeaenuTesnb MaTpULlbl
3 OyHKIMU U TpapUKu
3.1 Oynk1us, cnocods! 3aganusa Gyakuun. ['paduk ¢pynkuun. B3anmuo obpatHble
¢yskuu. YetHole u HeyeTHbIe QyHKIMHU. [lepuoanueckue GpyHKIUU
32 OO6nacTh ompeneneHuss U MHOXKECTBO 3HadeHMH QyHkuuu. Hymu dynkumu.
[IpomexxyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKLHUH.
MaxkcumMymMbl 1 MUHUMYMBI QyHKIWH. HanOombiiee W HanMEHbIEe 3HAYCHHE
(GYHKIHMU Ha TPOMEXYTKE
33 CreneHHas (yHKUUS ¢ HaTypalbHbIM U LI€JbIM MoKa3aTeneMm. Ee cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpPHs N-0i CTENEHU
34 Tpuronomerpuueckre QpyHKIIUN, UX CBOWCTBA U TpauKu
3.5 [Toka3zarenbHast u JorapupmMudeckas GyHKIUHN, UX CBOWCTBA U Tpaduku
3.6 Touku paspeiBa. Acumnrorsl rpapukoB ¢yHkuui. CBoiicTBa (PyHKIMH,




HEMpPEPBIBHBIX HAa OTPE3KE

3.7 ITocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TIOCIIE0BATEILHOCTEN

3.8 Apudmernyeckass u reoMmerpuueckas nporpeccun. Dopmymna  CIOXKHBIX
MIPOLIEHTOB

4 Hauana maremarnueckoro anainusa

4.1 [TpousBoanas pynkuun. [Ipon3BogHbIE SIeMEHTAPHBIX (QYHKITHIA

4.2 [IpuMeHeHne TPOM3BOAHOW K HCCIIEAOBaHHMIO (YHKIIMA HAa MOHOTOHHOCTH W
sKcTpeMyMbl. Haxoxaenne HanboIbIIero 1 HAMMEHbBIIET0 3HaYeHNs PYHKIIUU Ha
OTpe3Ke

4.3 [TepBooOpasnas. MuaTerpan

5 MHo>xecTBa U JIOTHKA
5.1 MHokecTBO, olnepalu HaJ MHOKecTBaMu. Jlnarpammel Didiepa - Benna
52 Jloruka
6 BeposiTHOCTB M cTaTuCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepostHOoCTh
6.3 KomMOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha IMJIOCKOCTH
7.2 [IpsiMBbIE U TNTOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena 1 moBepXHOCTH BpallleHUs
7.5 KoopauHats! ¥ BEKTOPEI

2. Ilnanupyemble pe3yJibTAThl OCBOEHHS YU4eOHOro mpeamera «MareMaTuKay

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasaancKoro BOCIUTAHUS:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3UIMU OOYYAIOIIErocsi KakK aKTUBHOTO U
OTBETCTBEHHOI'0 4IEHAa POCCHICKOro oOIIecTBa, MPEJCTABIEHWE O MaTeMaTHYECKHX OCHOBaX
(YHKIMOHUPOBAHUS DPA3TUYHBIX CTPYKTYp, SBJICHUH, NpPOLENYp Tpa’kIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJAEWCTBOBATH C COLMAIBbHBIMM HWHCTHUTYTaMH B
COOTBETCTBUM € UX (QYHKIMSIMU M Ha3HAUCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS



c(hOpPMHUPOBAHHOCTb POCCUHCKON IPAKIaHCKOW UJICHTUYHOCTH, YBOKEHHUS K MPOIILJIOMY U
HACTOALLIEMY POCCUMCKOM MaTreMaTHUKH, LIEHHOCTHOE OTHOILLIEHUE K JOCTHUKEHHSAM POCCUUCKUX
MaTEeMaTUKOB U POCCHUHCKON MaTeMaTU4ecKOW HIKOJIbI, HUCIOJIb30BAHHE ITHX JOCTHUKEHHUH B
JIPYTHX HayKax, TEXHOJIOTUAX, chepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEHl  pOCCHUHCKOro Hapoaa, CcQOPMUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUYECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTHKEHUI HAyKH U AESITeNbHOCTbIO YYEHOTrO, OCO3HAHUE JIMYHOTO BKJIaJla B MOCTPOCHHUE
YCTOMUYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIUTAHUS:

ACTETUYECKOE  OTHOIIEHME K  MHUpPY, BKJIIOYas  OCTETUKY  MaTEMaTUYECKUX
3aKOHOMEpPHOCTEH, O0OBEKTOB, 3a7ay, pEeUIeHHH, pacCcyXIeHUH, BOCIHPUUMYHBOCTD K
MaTEeMaTUYECKUM acleKTaM pa3nYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3uvYecKoro BOCIUTAHMUS:

c(hOpPMHUPOBAHHOCTH YMEHUS IPUMEHITh MAaTEMATHYECKHUE 3HAHUS B UHTEPECaX 3JI0POBOTO
u Oe3omacHOro oOpasa >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (30pOBOE
nuTaHue, cOATAHCHUPOBAHHBIN PEKUM 3aHATHHA M OTIbIXA, PEryJIspHas pU3ndecKas akTUBHOCTH ),
buznyecKoe COBEPIICHCTBOBAHKE MTPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHOMN I€ATEIbHOCTHIO;

6) TPyA0BOr0 BOCIIUTAHMSA:

TOTOBHOCTB K TPY/y, OCO3HAHWE IICHHOCTH TPYAOIIOOMS, MHTEpEC K pa3IuuHbIM chepam
npoecCHOHANBHOM AEesITeNbHOCTH, CBS3aHHBIM C MAaTEMaTUKOW U e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oynaymel mnpodeccu H Peali30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIUJIaHBl, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKCHUH BCECH JKU3HH, TOTOBHOCTHh K aKTHBHOMY YYacCTHIO B PEIICHUU
MPAKTUYECKHX 3a7a4 MaTeMaTUYECKOI HaNpaBIeHHOCTH;

7) 3K0JI0TrNYeCKOr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYNbTYpbl, MOHUMAHUE BIHUSHUS COIHMAIIBHO-
HSKOHOMHUYECKUX TIPOIECCOB HA COCTOSHUE MPUPOJHONM M COIMAIBHOW Cpeibl, OCO3HAHHE
II100aTFHOTO XapaKTepa HKOJIOTMYECKUX MTPOOIIeM, OpPUEHTAIUS Ha PUMEHEHHE MaTeMaTUUECKUX
3HAHUH JIJIs1 pelIeHus 3a71a4 B 001aCTH OKPYKAIOIIEH CpeIbl, TUTAHUPOBAHUE TTOCTYIIKOB U OLICHKU
MX BO3MOXKHBIX MTOCIIEICTBUM JIJIsl OKPYXKAIOILEN CpPebl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKU M OOIECTBEHHOM MPAKTUKHU, OHMMAaHME MaTEMaTHUYeCKOW HAyKu Kak chepbl
YeJIOBEUECKOW JIEATEIbHOCTH, TANOB €€ Pa3BUTHS U 3HAUMMOCTHU ISl Pa3BUTHS LUBUIIM3ALINH,
OBJIQJICHHE SI3BIKOM MaTEeMaTHUKHU M MAaTEMAaTHYECKON KYJIbTYypOH KaK CpeJCTBOM IMMO3HAHMS MUDAa,
TOTOBHOCTb OCYHIECTBIISITh TPOECKTHYIO U UCCIEAOBATENIbCKYIO IESATEIbHOCTh UHAUBUIYAIBHO U

B IpYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIe yHHBepcalbHble YueOHbIE 1eiiCTBUA

ba3oBble Jornyeckne 1eHCTBUSA:

BBIABIIAT U XapaKTepI/I3OBaTL CymeCTBeHHBIe HpI/ISHaKI/I MATEMATUYCCKHUX O6’BGKTOB,
MOHITHM, OTHOIICHUH MEXAY TOHATUAMHU, (OPMYIHUPOBATH OMNpPEICICHUS TOHSATHIA,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KJIaCCU(PUKAIMKA, OCHOBAHHS Il OO0OOIIEHUS |
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOI0 AHAIIN3A;

BOCIPUHUMATh, (OPMYIHpPOBaTH U MPeoOpa3OBbIBATh CYKICHHS: YTBEPAUTEIbHbIE U
OTpHIIATENIbHbIC, MHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

BBIABIISITH MAaTEMATHUYCCKHUC 3aKOHOMepHOCTI/I, B3aNMOCBSI3HN U HpOTHBOpeqHSI B q)aKTaX,
NaHHBIX, HAOMIONEHUSX ©  yTBEPKICHUAX, TpeuiaraTh KPUTEPUU U1 BBISBJICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;



JieNaTh BBIBOJBI C MCHOJIb30BAHUEM 3AaKOHOB JIOTMKH, JAEAYKTHBHBIX W WHIYKTHUBHBIX
YMO3aKJIOUYEHUH, YMO3aKIIOUEHHI 10 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSITENILHO JOKa3aTelIbCTBA MATEMAaTUYECKUX YTBEP)KICHUHN (IIpsIMbIE U
OT TMPOTUBHOIO), BBICTpPAUBATh APTryMEHTAIMIO, NPUBOAUTH NPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXACHHSI U BHIBOJIBI;

BBIOMpaTh cIoco0 pemieHuss y4eOHOM 3amauu (CpaBHHMBAaTh HECKOJIBKO BapUaHTOB
pemieHusi, BbIOMpaTh Hauboliee MOAXOMANIMN C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KpPUTEPHEB).

Ba3oBble ucciienoBaTenbcKne 1eiicCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKUNA HHCTPYMEHT MO3HAHUS, (POPMYIHpPOBAThH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYne, MpobiIeMy, yCTaHAaBIUBAaThH HCKOMOE U JaHHOE,
(dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINI0, MHEHHE;

MPOBOJIUTH  CaMOCTOSITEJIBHO  CIUIAHUPOBAHHBIA ~HKCIIEPUMEHT, HCCIIEIOBAHUE T10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTo OObEeKTa, SBJICHUS, IMPOLIECCa, BBIABICHUIO
3aBUCHUMOCTEN MKy 00bEKTaMU, SIBJICHHUSIMH, TPOIIECCAMH,

CaMoCTOSITeNbHO (OPMYIUPOBATH OOOOIICHHS M BBIBOJBI 10 PE3yabTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OLICHUBAThH JOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001LIeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAKKE BBIBUTATH MPEAIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

PabGora ¢ nundpopmanmei:

BBISBJIATH Je(UIIMTE HHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JJII OTBETA HA BOIIPOC U IS
pelIeHus 3a1a4H;

BEIOMpaTh HMH(DOPMAIMIO W3 HWCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3HPOBATH,
CUCTEeMAaTHU3UpPOBaTh U MHTEPHPETUPOBATH HMHQPOPMAIMIO pPAa3IMYHBIX BHUIOB U  (opm
MIPEICTaBICHMUS,

CTPYKTYypUpOBaTh  MHGOpMAIMIO, TPEACTaBIsITH €€ B  pa3lIWyHBIX  Qopmax,
WITIOCTPUPOBATH IPadUuecKy;

OLICHUBATh HAA&KHOCTh HMHGPOPMAIMM TI0 CaMOCTOSITENIBHO  CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMmyHukaTHBHBIE YHHBepPCAJIbHbIE YueOHbIe AeiicTBUS

Oo0menne:

BOCIPUHUMATH U (POPMYITHPOBATH CYXJIEHUS B COOTBETCTBHH C YCIOBHSMH U IEISIMH

061H€HI/I$I, SICHO, TOYHO, FpaMOTHO Bmpamaﬂ, CBOIO TO'—IKy 3peHI/I$I B YCTHI)IX U IIMCBMCHHBIX

TEKCTax, 1aBaTh MOSICHEHUS M0 X0y peUIeHHs 3a]]aui, KOMMEHTHUPOBATH MMOYYE€HHBIHN Pe3ysbTar;

B XOJIe OOCYXJIEHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI, TIPOOJIEMBI,
pelmiaeMoil 3a1auu, BBICKA3bIBATh WJIEH, HAIlCJICHHbIE HA MOWCK PEIICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CY)KJIEHUSIMHU JIPYTMX YYaCTHUKOB JaMajora, oOHapyXHBaTh pa3jMuue U CXOJICTBO
MO3UIHUI, B KOPPEKTHOH opMe hOopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

HpCHCTaBJ'IflTB p€3y.]'II)TaTI)I peHIeHI/ISI 3ajJa4uu, BKCHCpI/IMeHTa, Huccje10BaHusA, HpOGKTa,
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYILIICHUS ¢ YUETOM 3a]1a4 MIPE3ECHTAIMHI U OCOOCHHOCTEH
ayJTUTOPHH.

PeryasitTuBHbIe YHMBepcaJIbHbIe Y4eOHbIe JeHCTBUSA

Camoopranusanus:

COCTaBJIATH IUJIaH, AJIFOPUTM pEIIEeHUs 3a/Jayd, BbIOMpaTh CHOCOO peleHus ¢ y4éTom
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIeHUH ¢ y4€TOM HOBOM MH(OPMALINK.

CaMOKOHTPOJIb, 3MOLIMOHATbHBI HHTEJVICKT:



BJIAJICTh HABBIKAMU TO3HABATEIFHON peQIICKCHN KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBHN
U MBICIUTENBHBIX IPOIIECCOB, HX pe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS ITPOIIecca U pe3yibTaTa PEHIeHHsI MaTeMaTHYeCKON 3a1a4H;

NpPEABUCTh TPYJHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh HPU PELICHUH 3aJadd, BHOCHTH
KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ylbTaTa LEId U YCIOBHSAM, OOBSCHATH IPUYUHBI
JOCTH>KEHUS MM HEAOCTIDKEHHSI Pe3yIbTaTOB JIEATEIbHOCTH, HAXOAUTh OMIHOKY, JaBaTh OLICHKY
NpUOOPETEHHOMY OMBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

MOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYAIbHONU paObOTHl PU
peuieHur y4eOHBIX 3a1ad, MPUHUMATh LEJIb COBMECTHOM JAEATeNbHOCTH, IIIAHUPOBATH
OpPTaHM3AII0 COBMECTHOW padOThI, pacnpeleisiTh BUIABI pabOT, JOTOBAPUBATHCSA, OOCYXKIATh
IpOLIECC U pe3yibTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (00CyXIeHHs, OOMEH MHEHUH, «MO3TOBbIC
IITYPMBD» ¥ HHBIE), BBIIOIHATH CBOIO YaCTh pabOTHI U KOOPIMHUPOBATH CBOU JCUCTBHS C IPYyTHMHU
YJIeHaMH KOMAaH[bl, OIICHWBAaTh KAuyeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
c(OpMyTHMPOBAHHBIM yYaCTHUKAMU B3aHMOJICHCTBUSL.

B ¢enepambHBIX W perHOHANBHBIX MpPOIEAypax OLEHKKM KadecTBa 0Opa3oBaHUs
UCTIONIB3YeTCsl MepeYeHb (Koau(uKaTtop) MpoBepsieMbIX TpeOOBaHUM K MeTanpeAMETHBIM
pe3yibTataM OCBOEHHUS OCHOBHOM 00pa30oBaTeNIbHON MPOrpaMMBbI CPEIHETO OOIIeT0 00pa3oBaHMUs.

[epedens (KoauQHUKaTOpP) MPOBEPIEMBIX
TpeOOoBaHUl K MeTanpeIMETHBIM pe3yIbTaTaM OCBOCHUSI OCHOBHOU
00pa30BaTeNbHON MPOTrPaMMEBI CPEIHETO 00IIero 00pa3oBaHus

Kon [TpoBepsieMmbie TpeOOBaHUS K METAPEAMETHBIM PE3yJIbTaTaM OCBOCHHS
MIPOBEPSEMOTO | OCHOBHOM 00pa30BaTENbHOM MPOTrPaMMBI CPETHEr0 00I1Iero 00pa3oBaHUs
TpeOoBaHUs

1 [To3HaBaTenbHbIE YHUBEPCAJIbHBIE yueOHble eicTBus (nanee - YY)
1.1 ba3oBeie nornueckue 1eMCTBUA
1.1.1 VYcraHaBiMBaTh CyIIECTBEHHBIN MPU3HAK WM OCHOBAHUS I CPABHEHUS,

KJaccupUKauu U 0000IIeHUS

1.1.2 BBIABIIATE 3aKOHOMEPHOCTH Y IIPOTUBOPEYHS B pACCMAaTPUBAEMBIX SIBIICHUSAX

1.1.3 CamocrosTenbHO (GOpMyTUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEENATH 1IeNIN AeATEIbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU UX
JOCTHKEHUS

1.14 BHOCUTH KOPPEKTUBHI B AEATETBHOCTD, OLICHUBATh COOTBETCTBUE
pPEe3yJbTATOB LIEJISIM, OLIEHUBATh PUCKH MMOCIEICTBUIN AEATEIBHOCTH

1.1.5 Pa3BuBaTh KpeaTHBHOE MBIIIJIEHUE [TPH PEIICHUH KU3HEHHBIX MTPOOIEM
1.2 BbazoBrle ncciaeqoBaTenbCKHUE IEHUCTBHS
1.2.1 Brnaners HaBbIkaMH yueOHO-UCCIIEIOBATEIBCKOM U MPOEKTHON

JIeATeTLHOCTH, HABBIKAMHU pa3perieHus mpooiem

1.2.2 OBnageHue BUaMu JeATEILHOCTH 1O MOTYYSHUIO HOBOTO 3HAHMS, €TO
WHTEPIPETAINH, TPEOOPa30BAHUIO U TPUMEHEHHIO B PA3JIMYHBIX YI€OHBIX




CUTyallusax, B TOM YUCJIC ITPU CO3JaHUN y‘-IGGHBIX 1 COOUAJIBHBIX IPOCKTOB

1.2.3

q)OpMI/IpOBaHI/IC HAayY4YHOI'O TUIla MBIIIIJICHUA, BJIAACHUC Haquoﬁ
TepMHHOHOFHefI, KIIIOYEBBIMH ITOHATHAMU U MCTOAAMU

1.24

BBIABIIATE IPUYMHHO-CIIEACTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a7ady,
BBIJIBUTaTh TUIIOTE3Y €€ PEILIECHUS, HAXOAUTh apryMEHTHI U1 10Ka3aTeJIbCTBA
CBOUX YTBEPXKICHUH, 3a1aBaTh [TapaMeTPbl U KPUTEPUU PEILICHUS

1.2.5

AHaJII/I3I/IpOBaTb MOJIYYCHHBIC B XOAC PCIICHUSA 3a/la4r PC3YJIbTAThI,
KPUTHYCCKU OUCHUBATDH UX JOCTOBCPHOCTDH, IPOTrHO3UPOBATH U3MCHCHHC B
HOBBIX YCJIOBHAX

1.2.6

VYMeTh NepeHOCUTH 3HaHHS B TO3HABATEIBHYIO M IPAKTHUECKYIO 001aCTH
KHU3HENICSTEIILHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTe;
OCYILIECTBIIATH [IEJICHANIPABICHHBII ONCK MEPEHOCa CPEJICTB U CIIOCOOO0B
JecTBUS B PO(PECCHOHANBHYIO Cpely

1.2.7

CriocoOHOCTH ¥ TOTOBHOCTB K CAMOCTOSITEIbHOMY MTOMCKY METOOB PEIICHUS
IIPAKTUYECKUX 3aj1a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB [103HAHUS;

CTaBUTb U (hOPMYIMPOBATh COOCTBEHHBIE 33/1a4H B 00pa30BaTeIbHOMN
JIeSITEIbHOCTH U KU3HEHHBIX CUTYalUsX;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS;
BbIJIBUTaTh HOBBIE UJIEH, IIPEUIaraTh OPUTMHAIBHBIE [TOIXO0/IbI U PEIICHHUS;
pas3pabaTbIBaTh IUIaH PELICHUs IPOOIEMbI C YYETOM aHAIN3a UMEIOIIHUXCS
MaTepuaIbHbIX U HEMAaTEPUaJIbHBIX PECYPCOB

1.3

Pa6ota ¢ uadopmarnueit

1.3.1

Brnaners HaBbIKaMu MOTy4eHUs! UHOOPMAIMK U3 HCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENILHO OCYILECTBIIATh IIOUCK, AHAINU3, CUCTEMATH3aLHIO U
MHTEpIpeTalnio HHPOPMALIUU PA3TUUHBIX BUJIOB U (POPM MpEICTaBICHUS

1.3.2

CozniaBaTh TEKCTHI B pa3IMUHBIX popMaTax ¢ y4eTOM Ha3HAYCHUS
MH(pOpMaLMU U LIEJIEBOM ayIUTOPUH, BBIOUPAst ONITUMAIbHYIO (OpMY
IIPEJICTaBICHNS U BU3yalu3aluu

1.33

OHCHI/IBaTI) AOCTOBCPHOCTD, JICTUTUMHOCTD I/IH(bOpMaIII/II/I, €€ COOTBETCTBHEC
IMpaBOBbBIM U MOPAJIbHO-3TUYCCKUM HOPpMaM

1.34

Hcnonp30Bath cpecTBA MHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI B pEIIEHUH KOTHUTUBHBIX, KOMMYHUKaTUBHBIX U
OpraHU3alMOHHBIX 33/1a4 ¢ COOII0IeHuEM TpeOOBaHUI SPrOHOMUKH,
TEXHHUKHU 0€3011aCHOCTH, TUTHEHBI, pecypcocOepekeHusl, IPABOBbIX U
TUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH

1.3.5

Brnaners HaBbIKaMU pacrio3HaBaHU U 3alUTH HHPOPMALIUH,
nH(}OPMaLMOHHON 6€30MaCHOCTH JIUYHOCTH

KommynukatusHabie YV /|

2.1

OO01enne

2.1.1

OcymiecTBISITh KOMMYHUKAIIMH BO BCeX chepax KU3HH,
BIIAJICTh PA3JIMYHBIMHU CITIOCOOAMU OOIIEHUS U B3aMMOJICHCTBHS

PaSBepHYTO W JIOTUYHO HU3JIaraTb CBOIO TOYKY 3pC€HUA C UCITIOJIB30BAHHUEM
SA3BIKOBBIX CPEACTB

2.13

ApryMEHTUpOBAaHHO BECTHU UAJIOT




3 Perynarusaeie YV /]

3.1 Camoopranuzanus

3.1.1 CaMOCTOATEIBHO OCYIECTBIIATH T0O3HABATEIIBHYIO 1E€ATEIbHOCTD, BBIABIATh
po0JIeMbl, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 33/1a4H B
00pa30BaTeNIbHON 1€ATEILHOCTHU U AKU3HEHHBIX CUTYALUX;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM

3.1.2 CaMOCTOSTENbHO COCTABIATH IJIAH PELICHUS TPOOJIEMBI C YUETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTCHUN;
JIeN1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelleHuE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (POPMUPOBAHUIO U TIPOSIBIICHUIO IIMPOKON SPYAULIUH B
pa3HbIX 00J1aCTIX 3HAHUN

32 CaMOKOHTPOJIb

3.2.1 JlaBaTh OLIECHKY HOBBIM CUTYAallMsIM, BHOCUTh KOPPEKTHUBBI B ACSATEIBHOCTbD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISIM

322 BraneTs HaBbIKaMM 1TO3HABATEIIBHOU PEIICKCUH KaK OCO3HAHUS
COBEPILAEMBIX JIEUCTBHUI U MBICIUTEIBHBIX ITPOLIECCOB, UX PE3YNIBTATOB U
OCHOBAaHMI;

UCIIOJIb30BaTh MPUEMBbI pe(IeKCHH IJI OLIEHKH CUTYallid, BBIOOpa BEPHOTO
peneHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PEUICHUS 10 UX
CHHNXXCHUIO

3.3 DOMOIMOHATBHBIN HHTEIUICKT, IIPEANOJIararoIui coOpMUPOBAHHOCTD:
CaMOpEryJIMpOBaHus, BKJIKOYAOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATD
OTBETCTBEHHOCTH 32 CBOE MOBE/ICHNE, CIIOCOOHOCTh aJaNTHPOBATHCS K
AMOITMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISITE THOKOCTD, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALIMH, BKIIFOYAIOLLIEH CTPEMIICHHUE K TIOCTHKEHUIO LIEJIH U
yCIIEXY, ONITUMU3M, MHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOydenust B 10 kjaacce oOy4arouuiics MOTYYUT CIAEAYIOIIUE MPEIMETHBIE
pe3ynbTaThl MO OTACIBHBIM TeMaM pabouell mporpamMmbl y4eOHOTO Kypca «AnreOpa U Hauana
MaTEeMaTUYEeCKOr0 aHAJIN3a:

Yucaa v BLIYMCIEHUS:

CBOOO/IHO OTIEPUPOBATH MOHIATUSIMHU: PAIIMOHATHFHOE YHCII0, OECKOHEUHAs! IEPUOANYSCKast
JIpoOb, TPOIEHTHI, UPPAIMOHATBLHOE YHCIIO, MHOXECTBA PAlMOHATBHBIX M JEHCTBUTEIBHBIX
qucell, MOAYJb AEHCTBUTEIBLHOTO YHUCIIA;

MPUMEHATH IPOOH U MPOIICHTHI JJIsI PEIICHHS MMPUKIIATHBIX 3a/1a4 U3 Pa3IMIHbBIX OTpacien
3HAHUU U pEAIbHOM )KU3HH;

MPUMEHATHh MPUOKEHHBIC BBIYUCICHUS, TPaBUa OKPYTJICHHS, MPUKHUAKY U OICHKY
pe3ynbTaTa BRIUMCICHUN;

CBOOOJTHO OIEPUPOBATHh TOHSATHEM: CTEMEHb C IIeJIbIM IOKa3aTeJeM, HCIOIb30BaTh
MOAXOANIYI0 (OpPMY 3alUCH JEHCTBUTENBHBIX YHCEN ISl PEIICHUs MPAaKTHUYECKUX 3adad |
MIPEACTABICHUS TaHHBIX;

CcBOOO/IHO OMIEPUPOBATH MOHITHEM: apUPMETUUECKUN KOPEHb HATYPAJIbHOW CTETICHHU;



CBOOOJHO OIEPUPOBATh MOHATUEM: CTEIIEHb C PAllMOHAIbHBIM I10Ka3aTeNeM;

CBOOOJHO OIEPUPOBATH MOHATUAMU: JIoTapu(M UYHUCIIA, TECITUYHBIE U HATypaJlbHbIC
norapumer;

CBOOOJHO OIEPUPOBATH MOHATUAMHU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIC€HC YHUCIOBOIO
apryMeHTa;

OIIEpUPOBATh MOHATUSAMU: APKCUHYC, apKKOCUHYC U apKTaHI€HC YMCIIOBOIO apryMeHTa.

YpaBHeHUs U HepaBeHCTBA:

CBOOOZIHO  ONEpUpOBaTh  IOHATUAMHU:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U ypaBHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

IPUMEHATh PA3IMUYHBbIE METOABl PELICHUs PALMOHAIBHBIX U JPOOHO-pallMOHAIBHBIX
YpaBHEHHIA, IPUMEHSITh METO/I HHTEPBAJIOB JIJIsl pEIICHUS] HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MOHATUAMU: MHOTOYJIEH OT OJHOW IEPEMEHHOM, MHOTOYIEH C
HEeNBIMU K03 (DUIIUEHTaMH, KOPHU MHOTOWICHA, TPUMEHSTH JIeJICHIEe MHOTOYJICHa HA MHOTO4JICH
C ocTaTkoM, Teopemy besy u Teopemy Buera juis pemenus 3aznad;

CBOOOJHO ONEpUpOBaTh MOHATHUSAMH: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIia,
ONpesieIUTeNIb MaTpullbl 2 X 2 W €ro reoOMETPUYECKHH CMBICH, HCIOJIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 g BBIYUCIEHUS €ro 3HauY€HUs, IPUMEHSATb ONpPEIEIUTENN IJis pEeIIeHUs
CHUCTEMBbl JMHEWHBIX YPAaBHEHUI, MOJEIMPOBATH pPEAlbHbIE CUTYAllMM C MOMOILBIO CHUCTEMBI
JUHEHHBIX YpPaBHEHMM, HCCIEN0BaTh IIOCTPOECHHBIE MOJEIM C IOMOUIbI0 MAaTpull H
olpenenuTeneil, MHTEPIPETUPOBATh MOJIyYEHHbIH pe3ysbTar;

HCII0JIb30BaTh CBOMCTBA AEMCTBUI ¢ KOPHSAMU AJIs peoOpa30BaHUs BhIPAKEHHUIA;

BBINOJIHATh NPEOOpa30BaHMs UYHCIOBBIX BBIPAXKEHUH, COJEpXKAIUMX CTENEeHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCIOJb30BaTh  CBOMcTBa JjorapupmoB st  1peoOpa3oBaHUS  JOrapUPMHUUECKUX
BBIPAKEHU;

CBOOOJHO  ONEpPUPOBAaTH  MOHATUAMU:  HMppAaLUOHAIbHbIE,  IIOKAa3aTelbHbIE U
JorapupMHUUECKUE YpaBHEHHS, HAXOAUTh UX PEIICHHs C MOMOUIbIO0 PABHOCHUIIBHBIX MEPEX0/I0B
WIN OCYILLECTBIISIS IPOBEPKY KOPHEH;

NPUMEHITh OCHOBHBIE TPUTOHOMETpUYECKHE (GOpMyJbl s  [pPeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOJIHO OINEpPUPOBaTh TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHME, NPUMEHSIThH
HEo0Xo1uMble (OPMYIIBI JUTsl pEILICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJIETIMPOBATh pealbHbIE CUTyallUM Ha S3bIKE aireOpbl, COCTABIATH BbIPAXKECHMUS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCJIOBUIO 3a/lauM, MCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM armapaTa anreOpbl.

DyHKIUH U rpadpuKu:

CBOOOJHO ONEepUpOBaTh MOHATHAMM: (YHKLHUS, CHOCOOBI 3a7aHusl (PyHKIMH, B3aUMHO
oOpaTHble (QYHKIMM, KOMOO3ULIMS (DyHKUMN, rpa@uK (QYHKIMH, BBINOIHATH 3JEMEHTapHbIC
npeoOpa3oBaHus rpadukoB GyHKINH;

CcBOOOZHO ONepupoBaTh MOHATHUSAMM: OOJACTh OINpPEAETCHUS U MHOXECTBO 3HAUCHUMU
(byHKUIMYU, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJHO OIEpPHPOBATH MOHATHUSMH: UYETHBIE M HEYETHBIC (DYHKIMH, TEPUOTUYECKUE
(GyHKIMU, TPOMEXKYTKM MOHOTOHHOCTH (YHKUIMH, MAaKCUMyMbl W MHHHUMYMBbI (YHKIIHH,
HauOoJIbIlIee U HAaMMEHblIIee 3HaueHrne (YHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OMNEpUpPOBATh IMOHATHUSMHU: CTETEHHass (QYHKUIUS C HATypalbHbIM M LEJIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HAaTYpaJbHBIM U IEJIbIM IOKa3areneM, rpadpuk
KOpPHSI N-Oi CTeNEeHM KaK (YHKIIMH 0OpaTHOW CTENEHH C HAaTypaJlbHbIM ITOKa3aTeleM;

ONEepUPOBATh MOHATHAMM: JIMHEHHas, KBaJpaTHYHas M JAPOOHO-IMHEHHas (QyHKIUH,
BBITMOJIHATH 2JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJHO OMEpUpPOBATh MOHATUAMU: MOKa3aTeldbHas U Jorapupmudeckas QyHKIHH, UX
CBOWCTBA M TpadMKH, HCIIOIB30BaTh UX IpadUKH /IS pEIIeHUs] ypaBHEHUI,



CBOOOJHO ONEpUPOBaTh MOHATUSAMU: TPUTOHOMETPHUUYECKAs: OKPYKHOCTh, ONpENEIeHue
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOTO apryMEHTa;

UCIOJb30BaTh Tpaduku (QYHKUMHA AJS MCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH NpHU
peLIeHNH 3aad U3 JPYruxX Y4eOHBIX MPEIMETOB M pealibHOW KU3HH, BBIpAXaTh (opMyrIamu
3aBUCHUMOCTH MEXKIY BEIUYNHAMU;

Hayana MmareMaTH4eCKOIo aHAJIM3A:

CBOOOJHO OINEpHPOBATH MOHATHAMM: apu(MeTHUecKass U reoMeTpudecKas Imporpeccus,
OeckoHEeuHO yObIBarolasi FreOMETpUYecKas MPOrpeccusi, TMHEHHbIH U HKCIIOHEHIMAIbHBIN POCT,
(dopMyIa CI0XHBIX MPOLIEHTOB, UMETh IPEICTABICHNUE O KOHCTAHTE;

HCII0JIb30BaTh IIPOIPECCUU ISl PELICHMSI PEAJIbHBIX 3a[a4 IPUKJIAJIHOTO XapaKTepa;

CBOOOIHO  OMEpPHPOBaTH  MOHATHUSAMH:  TIOCIENOBATEILHOCTh,  CIIOCOOBI  3aJlaHUsA
IIOCJIEI0BATEIBHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE TI0CIIEN0BATEIBHOCTH, [IOHUMAaTh OCHOBBI
3apOXKACHUSI MATEMaTUYECKOT0 aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOO/JHO ONEpPUPOBATH MOHATUSAMU: HENIPEPbIBHBIE (YHKIIUU, TOUKH pa3pbliBa rpapuka
¢byHKIMH, aCUMOTOTHI Tpaduka QyHKIHIH;

CBOOOJHO OIEpUPOBaTh MOHATHEM: (YHKIUS, HENpPEepbIBHAs HA OTpe3Ke, MPUMEHSTh
CBOICTBA HETIPEPBIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4;

CBOOO/IHO ONEpHpOBaTh NOHATUAMH: IepBasi MU BTOpas MPOU3BOJAHBIC (DYHKLUH,
KacaTenbHas K rpaduky QpyHKINH,

BBIUUCIIATh INPOU3BOJHBIE CyMMBbI, NPOU3BEACHUS, YAaCTHOTO M KOMIIO3MLIMH ABYX
(GyHKIWH, 3HATH TIPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKIIHUI;

HCIOJIb30BATh FT€OMETPUUECKUN M (PU3UUYECKHUI CMBICI IIPOU3BOJHOM JIUIs PELICHHUS 3a/1a4.

MHoxecTBa H JIOTHKA:

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEPALIUU HAJl MHOKECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUisi ONUMCaHMsI pEaJIbHBIX MTPOLECCOB
U SIBJICHUM, IPU PELICHUHU 3a]1a4 U3 IPYTUX YUEOHBIX NIPEIMETOB;

CBOOOJHO ONEepUpOBaTh MOHATHAMM: OIpEIeNeHHe, TEeOpeMa, ypaBHEHHE-CIEICTBHE,
CBOMCTBO MAaTeMaTH4YeCKOro OO0BEKTa, J0Ka3aTebCTBO, PAaBHOCWIbHBIE YypaBHEHUA W
HEPABEHCTBA.

K konny oOyuyenus B 11 kuacce oOyyaromMidcsi MOMYYUT CIEAYIOIIME MpPEIMETHBIE
pe3ysbTaThl MO OTJEJIBbHBIM TeMaM paboueil mporpaMmsel yueOHOro Kypca «Anrebpa M Hauyana
MaTEMaTHYECKOTO aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO OMNEpPUPOBATh TMOHATHAMM: HATypajJbHOE M LEJI0€ YHUCIO, MHOXECTBa
HaTypaJIbHbIX M LENbIX YHUCEN, UCIOIb30BaTh NMPU3HaAKU Aeaumoctu nensix yucen, HOJ n HOK
HaTypaJIbHBIX YMCEN AJIs PELIEHUs 3a7a4, IPUMEHATh anroput™ EBkinmnna;

cBOOO/IHO ONEpUPOBATH MOHITUEM OCTATKA 110 MOYJIIO, 3aMIUChIBaTh HATYPAJIbHbIE YUCIIA
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOO/IHO OIEPUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YMCIIO U MHOKECTBO KOMITJIEKCHBIX
qucell, MPeJCTaBIATh KOMIIJIEKCHBIE YHCIIA B alre0pandeckoil 1 TpUroHOMETpUYecKoi (opme,
BBITMOJIHATH apu(MeTHUYECKHE ONEPALUU ¢ HUMH U U300pakaTh Ha KOOPIAUHATHON TIIOCKOCTH.

YpaBHeHHsI U HEPpaBeHCTBA:

cBOOOZIHO  OMEpUpOBaTh  MOHATUSIMH:  HMppallMOHANbHBIE,  IOKa3aTelbHbIE U
JorapupmMHUECKUe HEPABEHCTBA, HAXOIUTh UX PELICHUS C TOMOILBIO PABHOCUIIBHBIX IEPEX0/IOB;

OCYILIECTBIISATH OTOOP KOpHEN PU PElIEeHUH TPUTOHOMETPUUECKOTO YPABHEHHUS,

CBOOOJHO ONEpUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, NMPHUMEHSTh
HeoOxoauMble (POPMYJIbI IJIs1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/THO OIIEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHHH U HEPAaBEHCTB,
PaBHOCWJIBHBIE CUCTEMBI M CHCTEMBI-CIIEICTBHS, HAXOUTh PEIIECHUS CUCTEMBI M1 COBOKYITHOCTEN
paLlMOHATIBHBIX, HPPALMOHAIBHBIX, TIOKA3aTENbHBIX U JIOTApU(PMHUECKUX YpaBHEHHH WU
HEPABEHCTB;



pelmars paluoHajdbHBIE, HpPpalMOHANIbHBIE, IIOKa3aTeJbHbIe, JOorapu@MHUUEcCKUe W
TPUTOHOMETPHYECKHUE YPABHEHUS U HEPABEHCTBA, COCPKAIINE MOIYJIA U TTapaMeTpHhI;

MPUMEHSTH rpaguuecKkue METOIbI JUIsl pEIICHUs YPaBHEHUN U HEPABEHCTB, a TAK)Ke 3a]au
C IapaMmeTpamu;

MOJICTTUPOBATh pEANbHBIE CUTYallMM Ha S3BIKE aireOpbl, COCTABIATH BBIPAKCHHS,
ypaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a7a4l, UCCIIEI0BATh MOCTPOCHHBIEC MOJICIN
C HCIOJb30BAaHUEM allllapara airedpbl, UHTEPIPETUPOBATH NOTYyYCHHBIN pe3ysbTar.

DOyHKUMH U TpaguKu:

CTPOUTH TpadUKU KOMITO3UIIMU (DYHKIIUH C TTOMOMIBIO JIEMEHTAPHOTO HCCIICIOBAHUS U
CBOMCTB KOMIIO3HUIIUHU ABYX (DYHKITHIL;

CTPOUTH TEOMETPUUYECKUE 00Pa3bl YpaBHEHHI M HEPABEHCTB Ha KOOPIMHATHOH IIJIOCKOCTH;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSITh (PYHKIIUU JJI1 MOJICTHPOBAHUS M HCCIICIOBAHUS peaTbHBIX IMPOIIECCOB.

Hauaja MmaTeMaTH4eCKOr0 aHAJIN3A:

UCIOJB30BaTh TPOM3BOJHYIO ISl HCCIENOBaHUsS (YHKIMM HAa MOHOTOHHOCTH H
9KCTPEMYMBI,

HaXOJUTh HAUOOJIbIIICE U HAUMEHBIIICE 3HAYCHUS (PYHKIIMH HEMTPEPHIBHOW HA OTPE3KE;

UCIOJIb30BaTh MPOU3BOAHYIO JJI1 HAXOXKICHUS HAWIYUIIErO PEHICHUs B MPUKIAIHBIX, B
TOM YHCJI€ COIMAIbHO-3KOHOMUYECKUX, 3aJavyax, IJIs OMpPEACNICHUs] CKOPOCTH M YCKOPEHHS
mpolecca, 3aIaHHOr0 GOPMYIIOi UITH TPaPuKoM;

CBOOO/THO ONIEPUPOBATH TIOHATUSMU: TICPBOOOPa3HAs, OMPEACIEHHBIN UHTETPAJT, HAXOTUTh
NepBOOOpa3HbIe 3JIEMEHTAPHBIX (YHKIUN M BBIYUCIATH WHTErpan mno ¢opmyne HproToHa-
JleiiOHuIIA;

HAXOJUTh IJIOLIAAN TUIOCKUX (PUTYP U OOBEMBI TEIl C MOMOIIBIO0 HHTETpaa;

MMETh TPEJACTABICHHE O MAaTEMaTUYECKOM MOJICIMPOBAHUU HA TPUMEPE COCTABJICHHS
muddepeHIMaTbHBIX YPaBHEHHI,

peliaTh TPUKIATHBIC 33]a49H, B TOM YHCIIE COIUAIBHO-IKOHOMUYIECKOTO U (PU3HIECKOTO
XapakTepa, CpeICTBaMU MaTEMaTHUECKOT0 aHalln3a.

B ¢denepanpHbIX W pervoHa’bHBIX MPOIEIYypax OIEHKH KayecTBa OOpa30BaHUA
UCIIONIB3YETCsl  MepedyeHb (KoAM(UKATOp) pachpeleseHHbIX 0 KjaccaM IPOBEPSIEMBIX
TpeOOBaHUil K pe3ybTaTaM OCBOCHHS OCHOBHOI 00pa30BaTeNbHOM MPOrpaMMBbl CPEHETO OOIIETO
00pa3oBaHus IO MATEMATHKE.

[TpoBepsiemble TpeOOBAaHUSA K pe3yIbTaTaM OCBOEHHUSI OCHOBHOM
obpazoBarenbHOU nporpammsl (10 kimacc)

Kon [IpoBepsieMbie TpeIMETHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTebHON MPOrPaMMBI CPEHETO O0IIEro 00pa3oBaHus
pe3ynbTara

1 Yucna v BEIYMCIICHUS

11 OnepupoBaTh MOHATHIMH: PAMOHATBHOE M JACHCTBUTEIHHOE YHCIIO,
' OOBIKHOBEHHAS U JIECATUYHAS APOOb, MPOLIEHTHI

12 Brmmonaare apI/I(bMeTI/I‘-IeCKI/Ie ornepanun C panroOHaJIbHBIMHU n
) NEUCTBUTEIbHBIMI YUCIIAMHU

13 BbimonHATe  NpHOMIOKEHHBIE — BBIYUCIEHUS,  HCIOJNB3YS  TpaBuia
' OKpPYTJICHUS, IeTIaTh MPUKUIKY U OIIEHKY PE3yJIbTaTa BEIYUCICHUN

14 OHepI/IPOBaTI) MOHATHUAMU: CTCIICHB C IECJIBIM ITIOKAa3aTCJIeM, CTaHAApTHAA

(I)OpMa 3alUCH JIEHCTBUTEIBHOIO qucia, KOpCHb HaTypaHBHOﬁ CTCIICHHU,




HCIIOJIH30BaTh MOIXOAAIIYI0 (hOpMY 3alUCH JACHUCTBUTEIBHBIX YUCET IS
pEIICHUS TPAKTUYECKUX 33]1a4 M MPEICTABICHUS TaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCHHYC U TAHT€HC IIPOM3BOJILHOTO YIJIa;
UCTOJNB30BaTh  3alHMCh  IPOM3BOJIBHOIO  yria uepe3  oOparHbIe
TPUTOHOMETpHUYECKHe (PyHKIUU

VYpaBHEHHUSI U HEpAaBEHCTBA

2.1

OnepupoBaTh NOHATUSAMU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO, ILIEJIOE,
paloHaibHOE, UppalMoOHAIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHUE

2.2

BrimonHaTe npeoOpa3zoBaHysl TPUTOHOMETPUUECKUX BBIPAXKEHUN U peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS

23

BbimonHATe peoOpa3oBaHus LEIbIX, PAMOHAIBHBIX U HPPAaLMOHAIBHBIX
BBIDAXKECHUM M pELIaTb OCHOBHBIC THIIBI LENbIX, PAlUOHAIbHBIX U
HUPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB

2.4

HpI/IMeHHTL YpaBHCHHA W HCEPABCHCTBA JIA PCIICHUA MATCMATUYCCKUX
3aJla4 1 3aaa4 M3 pa3JINdIHbIX obnacreit HAayKHU U peaanoﬁ KHU3HU

25

MO,Z[CJII/IPOBEITL pCaIbHBIC CUTyallUU Ha A3bIKC aJ'IFe6pr, COCTaBJIATb
BBIPpAXKCHUA, YPAaBHCHHA, HCPABCHCTBA 1O YCJIOBUIO 3aJadd, UCCICAOBATH
IMOCTPOCHHBIC MOJCIIHU C UCIIOJIb30BAHHUECM allllapaTa anre6pL1

OyHKIMH U TpaPuKu

3.1

OnepupoBaTh NOHATUAMU: QYHKLUSA, CIIOCOOBI 337aHus (PYHKIIMHU, 00JIACTh
ONpeNielIeHuss U MHOXKECTBO 3HaueHW ¢GyHKUuH, Tpapuk QyHKIHUH,
B3alMHO OOpaTHbIE PYHKIINU

32

OnepupoBaTh MOHATHSMHM: YETHOCTh U HEUYETHOCTb (YHKIUH, HYIU
(GYHKINH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA

33

Hcnonb3oBatk rpaduku GyHKIHHN IS pellieHns] ypaBHEHUI

34

Crtpoutb 1 unTaTh rpaduKu JMHENHON DYyHKIIMY, KBaIpaTUUHON QyHKINH,
CTETIeHHON (DYHKIIMU C LEJIBIM [TOKa3aTeIeM

35

Hcnonb3oBate rpaduku (yHKIMHA U1 HCCIEIOBaHHUSA MPOLECCOB U
3aBUCUMOCTEH MpU pPEUIeHWH 33Jad M3 JPYTruX y4dyeOHBIX NpPEAMETOB U
peaibHOM  JKM3HM, BBIpaXaTb (opMynamMH  3aBUCHUMOCTH  MEXIY
BEIIMYMHAMU

Hauana maTemaTuueckoro aHaausa

4.1

OHepI/IpOBaTI) IHNOHATHUAMMU: TI0CICIOBATCIIBHOCTD, apI/I(bMeTI/ILIeCKaH n
TCOMETPpHUUICCKAs MPOTrpeCCuun

4.2

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBaOIIas TIeoMeTpUyecKas
mporpeccusi, cymMma  OECKOHEYHO  yOBIBalOmed  TeoOMETPHYECKOU
porpeccun




4.3

3amaBaTh MOCAEAOBATEIIBHOCTH PA3IMYHBIMUA CIIOCOOAMH

Hcnonws3oBare CBOWCTBA IMOCHENOBATEIBHOCTEH M NIPOrPECCHM  JUIs

44
pEILIEHNUs PEATBHBIX 3a7a4 IPUKIAJHOIO XapaKTepa
5 MHosxecTBa 1 JIOTHKA
5.1 OnepupoBaTh NOHATUSIMH: MHOXKECTBO, OIIEPALIUU HaJl MHOXKECTBAMU
Hcnonbs30BaTh  TEOPETUKO-MHOXKECTBEHHBIM —ammapar i ONMCaHUs
52 peaJIbHBIX IIPOLIECCOB U SBJICHUMN, IIPU PEILIEHUU 3aa4d U3 IPYIHX y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb  INOHATUSAMHU:  ONpEAEICHHWE,  TEOpEMA,  CIEJCTBHE,
) JI0Ka3aTebCTBO
[TpoBepsiemble TpeOOBAaHUS K PE3Yy/IbTaTaM OCBOEHUSI OCHOBHOM
obOpazoBarenbHO mTporpammsl (11 kimacc)
Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSEMOTO 00pa3oBaTeNbHON MPOTPaMMBI CPETHETO 00IIero 0opa3oBaHus
pe3yiabTara
1 Yucna v BBIYUCIIECHUS
OnepupoBaTh MNOHATUSIMU: HATypaJlbHOE, I€JI0€ YHUCIIO; HCII0JIb30BATh
1.1 IPU3HAKN JEJIMMOCTH LEJIBbIX 4YHCEN, PA3JIOKEHHE YHUCJIa Ha IPOCThIE
MHOXKHUTENHN JUIS PELICHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHb C PAllMOHATILHBIM ITOKa3aTeleM
13 OnepupoBaTh NOHATUAMHU: JIOTapupM YKcia, JECITUUHbIE U HaTypaJlbHbIE
) Jorapumsl
2 VYpaBHEHUsI 1 HEPABEHCTBA
[TpuMeHATH CBOMCTBa CTENEHM [UId MpeoOpa3oBaHUsl BbIpAKEHUI,
2.1 ONEpUpPOBATh TOHATUSAMU: IIOKA3aTEIIbHOE YPAaBHEHHE M HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUH U HEPABEHCTB
BeinmonuATe npeoOpa3zoBaHMs BBIPAKEHHH, COAEp)KaIMX JIorapu(Mbl;
2.2 ONEpPUPOBATH MOHATUAMU: JIOTApU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHUM U HEPABEHCTB
23 Haxonuts pemenns npocTenmmx TPUroHOMETPUYECKNX HEPABEHCTB
OnepupoBaTh NMOHATHIMH: CUCTEMA JIMHEWHBIX YPABHEHUHN U €€ PEILICHHUE;
24 HCITOJIB30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUH JUUIS pELICHUS IPAKTUYECKHAX
3aj1a4
75 HaxoauTs pemenus npocTeNINX CUCTEM U COBOKYITHOCTEHN pallMOHaIbHbBIX
' YpaBHEHU U HEPABEHCTB
2.6 MonenupoBaTh peanbHbIE CHUTyallMM Ha $3bIKE aireOpbl, COCTaBIAThH




BBIPpAXKCHUA, YPaBHCHUA, HCPABECHCTBA U CHCTCMBI IO YCJIOBHUIO 3aJadvu,
HCCIICA0BATh IMOCTPOCHHBIC MOJCIN C UCIIOJIB30BAHUEM aIlrapara anre6pbl

3 OyHKIMU U TpaduKu

OnepupoBaTh TMOHATUSIMH: TE€pUOIUYECKAas (QYHKIHSA, HPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOYKH SKCTpeMyma (yHKLIWH, HAuOoOJbIIee U
HaMMEHbIIIee 3HaYeHUs] (QYHKIMM HA MPOMEXKYTKE; MCHOIb30BaTh MX IS
uccrneoBaHus (QyHKIMH, 33JaHHON IrpaduKoM

3.1

OnepupoBaTh MOHATUSAMU: TPadUKH OKA3aTEIBHOM, JIorapudMudeckon n
32 TPUTOHOMETPHUYECKUX (DYHKIMI; H300pakaTh MX Ha KOOPIMHATHOM
IUTOCKOCTHU | UCTIOJIb30BATh JUIS PEIICHHUS yPaBHEHUH U HEPABEHCTB

N306paxaTh Ha KOOPJUHATHOM MJIOCKOCTH I'padUKH JTMHEWHBIX YpaBHEHHM

33 . o
U MCII0JIb30BaTh UX Ul PELICHUs CUCTEMBbI JIMHEHHBIX YpaBHEHUN
34 Hcnonp3oBark rpaduku (QYHKIUH UIsl UCCIEIOBAHMS IPOLIECCOB U
' 3aBHCUMOCTEN U3 IPYruX y4eOHbIX TUCHUIUINH
4 Hauana maremaTHueckoro aHaausa

OnepupoBaTb MOHATUSIMMU: HENpepblBHas  (QyHKIUS, T[POU3BOJHAsA
4.1 (GyHKLUY; HCIONB30BaThb TI'€OMETPUUECKUH U (U3UYECKUH  CMBICIT
IIPOU3BOJHOM JUIs peLIeHUs 3a1a4

Haxomute  mpoWM3BOAHBIE  DJIEMEHTAPHBIX  (DYHKIMH,  BBIYHCIATH

4.2 .
MMPONU3BOJHBIC CYMMBI, IIPOU3BCACHUA, HACTHOI'O q)YHKHI/II/I

Hcnonb3oBaTe  MPOM3BOAHYIO A HUCCIeAOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, IPUMEHSTHh PE3YJIbTAaThl UCCIENI0BAaHUS K
MOCTPOEHHUIO IPaPUKOB

Hcmons30BaTh MMPOU3BOAHYIO I HAXOXACHHUA HAWJIYYIICTO PCIICHHA B

4.4
MNPUKIIAAHBIX, B TOM YHCJIIC COONUATIbHO-OKOHOMUYCCKHX, 3aaadax
45 OnepupoBaTb MOHSTHUSAMHU: TepBooOpa3Hass Y UHTErpal; MOHHUMATh
' reoMeTpHUECKUIl U (PU3NYECKUN CMBICI UHTErpaa
46 HaxonuTs nepBooOpa3Hble 3JIeMEHTapHbIX (PYHKIUH, BEIYUCIATH HHTETpa
' no popmysne HeroToHa - Jleitbnuia
47 Pemarsn MMPUKIAAHBIC 3a1a4i, B TOM YHCJIC CONUAJIBHO-OKOHOMUYCCKOTO U

(u3rYecKoro xapakrepa, CpeJIcTBAMU MaTEMaTHYECKOTO aHAIIN3a

JIy1st mpoBeieHus €AMHOTO TOCYIapCTBEHHOTO dK3aMeHa o MaTeMatuke (manee - EI'D mo
MaTeMAaTHKE) UCIIONIb3YeTCs epedeHb (KOAM(PUKATOP) MPOBEPsieMbIX TPeOOBaHUH K pe3yabTaTam
OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBI CPETHEr0 00IIIeTr0 00pa3oBaHuUs.

[Tposepsiembie Ha EI'D mo Mmaremarnke TpeOoOBaHMS
K pe3yJIbTaTaM OCBOEHUSI OCHOBHOU 00pa30BaTeIbHOM IPOrPaMMBI
cpemHero odmiero oopa3oBaHus

Kon [TpoBepsiemble TpeOOBAaHUS K IPEIMETHBIM pPe3yIbTaTaM OCBOEHUS




TIPOBEPSIEMOTO
TpeOoBaHUs

OCHOBHOM 00pa3oBaTebHON IPOTrPaMMBbI CPETHETO OOIIETO 00pa30BaHUS

1

Brnanenne meronamMu J0Ka3aTenbCTB, AITOPUTMAMU PELICHUS 33/1a4; YMEHHUE
(GbopMyIHpOBaTE W ONEPUPOBATh TMOHATHAMU: ONpEACTICHHE, aKCHOMa,
Teopema, CIEACTBUE, CBOWCTBO, MPU3HAK, TOKA3aTEIbCTBO, PABHOCUIIBHBIC
(OpMYIMPOBKH; TPUMEHSTh HX; yMEHHE (OpMYIHpPOBAaTh OOpaTHOE U
IPOTHBOIIOJIOKHOE YTBEPXKICHHUE, IPHUBOAUTH IPUMEPHI B KOHTPIIPUMEPHI,
UCTOJB30BaTh  METOJ  MAaTeMaTH4YeCKON  MHIYKLIWHW;  HPOBOJHUTH
J0Ka3aTeIbHbIC PACCY)KICHUS MPH PEIICHUH 33/1a4, OLCHUBATh JOTNYECKYIO
NPaBUIBHOCTh  PACCY)KJIEHHH,; yYMEHHE ONEepUpOBaTh  MOHATHAMU:
MHOXXECTBO, ITOJMHOXKECTBO, OIEpallMM HaJ MHOXXECTBAMH; YyMEHHE
UCIOJb30BAaTh  TEOPETHKO-MHOXKECTBEHHBIM —ammapaT Uil ONUCAHUSA
pEaNbHBIX MPOLIECCOB M SBJICHUN W MpPU PEUICHUH 3a/a4, B TOM YHCIIE U3
JApYyruxX y4eOHBIX IMPEIMETOB; YMEHHE OIEpPUPOBATH MOHATUSAMU: Tpad,
CBSsI3HBIN Tpad, nepeBo, IUKI, rpad Ha MIIOCKOCTH; YMEHHE 3aJaBaThb U
OINMKCHIBATh Tpadpl Pa3NUYHBIMH CIIOCOOAMHU; HCIOIB30BaTh rpadbl MpU
pelLIeHny 3a1a4

YMeHue ornepupoBaTh MOHATHUAMH: HATypajdbHOE YHCIIO, LEJI0€ YHCIIO,
CTENEHb C IIEJIBIM TOKa3aTesieM, KOPEeHb HATypallbHOW CTEIEHU, CTEIEHb C
palMoOHAIBHBIM ITOKa3aTeJIeM, CTEIEHb C JICHCTBUTEIIBHBIM ITOKA3aTelieM,
jgorapuM dYHCIIA, CUHYC, KOCHHYC W TaHTE€HC IPOM3BOJBHOIO YHCIIA,
OCTaTOK MO MOAYNIO, PalMOHAIBLHOE 4YHUCIO, HPPALMOHAIBHOE YHCIIO,
MHOECTBA HATYPAJbHBIX, LIETbIX, PAIIMOHAIIbHBIX, IEHCTBUTEIIbHBIX YUCEIT;
YMEHHE UCMHOJIb30BaTh MPU3HAKK JEIUMOCTH, HAUMEHBIIUN OOIIUi
JIEUTEIb 1 HauMEHbIee olIiee KpaTHoe, aroput™ EBkiuaa npu pemieHun
3a/1a4; 3HAKOMCTBO C PA3IUYHBIMU MO3UIIMOHHBIMH CUCTEMaMU CUHUCIICHUS,
YMEHHE BBITMOJTHATh BBIUKUCIEHNE 3HAYCHUI 1 MpeoOpa3oBaHUs BHIPAKCHUH
CO CTemeHsMU U jorapudmMamu, mpeodpazoBaHus IPOOHO-PAIMOHATBHBIX
BBIpDOKCHHUI; YMEHHE OIEepUpPOBATh TMOHATUSIMH: TIOCJIEIOBATEIBHOCTb,
apudmeTnueckas mporpeccus, TeoMeTpuyecKas mporpeccus, 0eCKOHEYHO
yOBIBaroIas reoMeTpuuecKas MIPOTPECCUS; yMeHUe 3aJ1aBaTh
MOCIIEZI0BATEILHOCTH, B TOM YHCJE C MOMOIIBIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHE OIEepUPOBATh MOHATHUSAMH: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIS
KOMIUIEKCHBIE YHWCIIa, MOAYJIh U apryMEeHT KOMIUIEKCHOTO yucia, (popma
3alUCU KOMIUIEKCHBIX YHCeN (TeOMeTpUYecKas, TPUTOHOMETpHYEcKas M
anrebpanveckas); yMeTb NPOU3BOANTH apuMeTndecKkue IeHCTBUS C
KOMIUIEKCHBIMH ~ YHCJIAMH;  TPUBOJUTH  TMPUMEPHl  HUCIIOJIH30BAHMS
KOMILUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMM: Martpuua 2 x 2 u 3 x 3,
OTIPEICTUTENh MATPUILIBI, TEOMETPUUECKUN CMBICI OTIPEICTUTENS

YMeHue onepupoBaTh MOHATHSMM: PpalMOHAIBHBIE, HPpPALUOHAIBHBIE,
MoKa3aTeJbHble, CTENEHHbIE, JOrapu(PMHUECKUE, TPUTOHOMETPUUECKHE
YpaBHEHUsSI U HEPABEHCTBA, X CUCTEMbI; YMEHUE ONEPUPOBATH MOHATHSIMHU:
TOX/IECTBO, TOXKJECTBEHHOE INpeoOpa3oBaHMe, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEeMa ypaBHEHUH M HEPAaBEHCTB, pPAaBHOCWIBHOCTh YpaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHE PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C TMOMOIIBI0 PA3IMYHBIX MPHEMOB; pPElIaThb YpaBHEHHUS, HEPAaBEHCTBA U
CHCTEMBI C IapaMeTPOM; IPUMEHATh YPaBHEHM I, HEPABEHCTBA, UX CUCTEMBI
JUIS pellieHUs MaTeMaTHYeCKUX 3aJad U 3aJay M3 pa3INuHbIX oOnacteit
HayKH U peaJIbHOM JKU3HU




YMeHue onepupoBaTh MOHATUAMHU: (DYHKIMS, YETHOCTb (DYHKIUH,
NEPUOJUYHOCTh (DYHKIMM, OrPAaHUYEHHOCTh (YHKUIUH, MOHOTOHHOCTh
GbyHKIMH, 3KCTpeMyM (QYHKIUMH, HauOoJibllee W HauMEHbIEe 3HAUYCHUS
(GyHKIMH Ha IPOMEXYTKE, HempepblBHAsA (DYHKIMSA, aCUMOTOTHI rpaduka
(GyHKIMHU, TIepBasg M BTOpas MPOU3BOAHAS (DYHKIIUMH, T€OMETPUYECKHH WU
¢bu3nyeckuif  CMBICH MIPOM3BOAHOM, IEpBOOOpa3zHas, OIpeeICHHbIN
MHTETpaj; YMEHHE HaxXOIHUThb ACHMIITOTHI Tpaduka (QYHKIUH; YMEHUE
BBIUUCIIATH IPOU3BO/IHBIE CYyMMBI, IPOU3BEICHHS], YACTHOTO ¥ KOMITO3ULIUN
(GyHKUIMH, HAXOIUTH YpaBHEHHE KacaTelIbHOW K rpaduKy QYHKINH;, YMEHHE
HaXOJAUTh MPOU3BOJHBIC IEMEHTAPHBIX (DYHKIMH; yMEHUE HCIOJIb30BATh
MPOU3BOHYIO JUIS MCCIENOBaHUS (YHKUIWH, HAXOJUTh HAUOOJIbLIME U
HauMEHbUIME 3HaYeHUs (QyHKUUH; CTPOUTh TIpapUKd MHOIOYJICHOB C
UCIOJB30BAHMEM  amlapara MaTeMaTHYeCKOro aHaiu3a, MPUMEHSTh
IIPOU3BO/IHYIO Il HAXOXKACHUS HAWJIYYIIEro pelleHHs] B NPUKIAJHBIX, B
TOM YHCJIE COIUAIBHO-O)KOHOMHUYECKUX U (PU3MUYECKHX 3aJadax; HaXOIUTh
IUIOIIAN U 00beMbl (PUTYp C MOMOILBIO MHTErpaja; MpUBOJUTH NPUMEPHI
MaTeMaTHYeCKOTO MOJCIHPOBaHUSA C TIOMOIIbI0 AuddepeHnnanbHbIX
YpaBHEHUU

YMeHne onepupoBath MOHATUSAMH: TpapuK QyHKIUHU, oOpaTHAs (QYHKIIHS,
KOMIO3ulusl (YHKIMHA, JUHEHHass (QYHKUOWS, KBajgpaTHYHAs (YHKIHA,
pauMoHanbHass (QYHKUUS, CTeneHHas (YHKIMSA, TPUTOHOMETPUYECKHE
¢GbyHKIMM, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWHU, IMOKa3aTeIbHas M
norapupmuueckas (QYHKLUUU; YMEHHE CTPOUTh TIpaUKH H3y4EHHBIX
(GyHKIWH, BBIOIHATH TpeoOpa3oBaHus rpaduKoB GyHKINH, UCTIOIB30BATh
rpaduKy JUIsl M3y4eHHsl IPOLIECCOB U 3aBUCUMOCTEH, IPH PELLICHUH 3a/1a4 U3
IpYyrux y4eOHBIX MPEIMETOB W 3a/Jad U3 pealbHOW JKW3HU; BBIPAXKATh
(bopMynaMy 3aBUCUMOCTH MEXAY BEJIMYMHAMH; MCIIOJIB30BaTh CBOICTBA U
rpadukn QyHKUIUN JUIsI pelIeHUs ypaBHEHUH, HEpaBeHCTB W 3ajay ¢
napameTpamu; u300pakaTb Ha KOOPAWHATHOM IUIOCKOCTH MHOXKECTBa
pEILIEHNI YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/aud pa3HbIX TUIOB (B TOM 4MHCJIE Ha
MPOLEHTHI, TOJM M 4YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 33Jja4d M3 O00JacTH YNpaBICHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATh BBIPAKEHMS, YPABHEHUS, HEPABEHCTBA U HX
CHCTEMBl II0 YCIOBHMIO 3aJaud, HUCCIEN0BaTh IIOIY4YEHHOE pEIIEHUE U
OLIEHUBATh MPaBJIONONOOHOCTh PpE3yJNbTaTOB; YMEHHE MOJEINPOBAThH
peayibHble CHUTyallUM Ha $3bIKE MaTE€MaTHKH; COCTaBJSTh BBIPAXKEHMUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIIEIOBATh
IIOCTPOEHHBIE ~ MOJEIM C  HUCIHOJb30BAHWMEM  ammapara  ajareopsl,
HMHTEPIPETUPOBATH MOTYYEHHBIN PE3yIbTaT

YMeHue omnepupoBaTh MOHATUSAMU: CpelnHee apudmernyeckoe, MeAHaHa,
HauOoJIbIlIee W HAaUMEHBIIIEe 3HAYCHUS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOIO Ha0Opa; yMEHHE H3BIIEKaTh, MHTEPIPETUPOBATH
nH(pOpMaIuio, NMpeACTaBICHHYIO B TabMWIax, Ha aUarpaMmmax, rpadukax,
OTPaXKaIOIyI0 CBOWCTBA pPEaJbHBIX MPOLECCOB U SIBICHUM; MPEICTaBIATh
nHpOpMaNUIO ¢ TOMOIIBIO TAOMWII W JAWarpaMM; HCCJIEAO0BaTh
CTaTHUCTUYECKUE MAaHHBIE, B TOM YHUCJIE€ C MPUMEHEHHEM TrpapuuecKux
METOJIOB M JJIEKTPOHHBIX CPEICTB; TpadUuecKH UCCIEIOBATh COBMECTHBIE
HaOII0/IEHHs C TIOMOIIBIO TUAarpaMM pacCEeUBaHUs U IMHEHHOW perpeccuu




YMeHue onepupoBaTh MOHITHSAMU: CIIYYalHBINA OTBIT M CIIy4aifHOE COOBITHE,
BEPOSTHOCTh CIYYalHOrO COOBITHS; YMEHHE BBIYUCISATH BEPOSITHOCTH C
WCIIOJIb30BAHUEM TPaPHUECKUX METOI0B; IPUMEHATH (POPMYITBI CIIOKEHUS U
YMHOXEHHSI BEpOsITHOCTEH, (OpMylly TMOJTHOW BEpPOATHOCTH, (opmymiy
Bepuymnnu, komOuHaTopHbIe (PAaKTHI U (POPMYIIBI; OLEHUBATH BEPOSITHOCTH
peabHBIX COOBITHI; YyMEHHE OINEpUpOBaTh TMOHATUSAMU: CiydaiHas
BEJIMYMHA, PACIPEJCICHUE BEPOSITHOCTEH, MaTeMaTHUeCKOe OXHUIaHUE,
JUCHepCUsl U CTAaHAAPTHOE OTKJIOHEHHUE CIIy4alHON BeIMYMHBI, (pyHKUIUU
pacnpeaciiCHuA u IINIOTHOCTH PaBHOMCPHOIO, II0Ka3aTCJIbHOI'O u
HOpPMAaJIBHOTO pacnpeiesieHui; yMeHre UCIOIb30BaTh CBOMCTBA N3YYEHHBIX
pacmpeiesieHuid il pelieHus 3a7ad; 3HAKOMCTBO C MOHSATHUAMH: 3aKOH
0O0JIBIINUX YHUCEI, METO/Ibl BEIOOPOYHBIX MCCIIECIOBAHUI; YMEHUE MPUBOIUTH
IpUMEPHl TPOSIBICHUS 3aKOHAa OOJNBIIMX YHCEN B MPHUPOJHBIX U
OOIIECTBEHHBIX SIBICHUAX; YMEHUE OMNEPUPOBATH MOHSATHSIMHU: COYETAHUE,
NEPEeCTaHOBKa, YUCIIO COUYETAHHH, YHCIO NMEPecTaHoBOK; OnHOM HpioTOHA;
YMEHHE MPUMEHSTh KOMOMHATOPHbBIE (PAKThl U PACCYKACHUS ISl PEIICHUS
3aJa4, OLICHUBATh BCPOATHOCTHU PCAILHBIX CO6BITHI>1; COCTAaBJISITH
BEPOSTHOCTHYIO MOJIETTb M1 HHTEPIPETUPOBATH MOTYyUYEHHBINA Pe3yabTaT

YMenune ONCprupoOBaTh IIOHATUAMMU: TOYKa, npsamasd, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJINYMHA YIJla, IUIOCKUH YroJl, ABYTPaHHBIN
yroJl, TpEXTPaHHbIi YroJj, CKpEelMBaIOIIMecs NMpsMble, NapaJlIeIbBHOCTh U
NECPHNCHANKYIIAPHOCTD NPAMBIX U HJIOCKOCTGI\/JI, yroJj MCxay npAaMbIMU, YTOJI
MEXy NPSMOH U MJIOCKOCTBIO, YIOJl MEKIY IJIOCKOCTSAMH, PACCTOSHUE OT
TOYKHU OO IINIOCKOCTHU, PACCTOAHHEC MCKAY NPAMBIMU, PACCTOAHHUC MCEKIAY
IUIOCKOCTSIMU; YMEHME MCIIOJIb30BaTh IPU PELIEHUU 3aJa4 HM3y4CHHbIE
(hakThl ¥ TEOpPEMbl TUIAHUMETPHH, YMEHUE OIICHWBATh pa3Mepbl 0OOHEKTOB
OKpPY’KAIOIIEr0 MHpa; CTPOUTb MAaTEMaTUYECKUE MOJEIH C IOMOLIBIO
TCOMCTPHUICCKUX MOHATHH U BCJIIMYMH, pPCIIaTb CBA3aHHLBIC C HHUMU
[IPaKTUYECKHUE 334U

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAJAL (QUIYpbl, 00beM (UTYpHI,
MHOTOTpaHHUK, TPaBHJIbHBII MHOTOTPaHHUK, CEY€HHE MHOTOIpaHHUKA, KYO,
napajiesienune], NpusMa, nupamuaa, Gurypa u moBepXHOCTh BpalllCHHS,
LWINHAP, KOHYC, 1ap, cdepa, miomanb chepsl, MIOMALb MTOBEPXHOCTU
NUPaMUbI, MPU3MBI, KOHYCa, LMIMHIpA, 00beM KyOa, MpsIMOYroJbHOTO
napajuiefienuneaa, NUPaMHJIbl, MPU3MbI, LUIUHApPA, KOHYyca, IIapa,
pa3BepTKa MOBEPXHOCTH, CEUEHUsI KOHYCa U IIWJIMHAPA, TApaJJIEIbHBIE OCH
WIA OCHOBAaHWIO, CEUCHHME IIapa, IUIOCKOCTb, Kacarolascs cQepsl,
LIWINHAPA, KOHYCa; YMEHHE CTPOUTh C€UEHUE MHOTOTpaHHUKA, H300paXkaTh
MHOTOTPaHHUKHU, (QUTYpbl U MOBEPXHOCTHU BpAIICHUS, UX CEUYECHUS, B TOM
YHCJIE C TIOMOIIBIO DJIEKTPOHHBIX CPENCTB; YMEHHUE NPUMEHATH CBOMCTBA
reOMEeTPUUYECKUX (GUTYp, CaMOCTOSTENBHO (OPMYIUPOBATH ONPECICHUS
u3ydyaeMblX (Uryp, BBLIBUraTh THUIOTE3bl O CBOMCTBaX M IpH3HAKax
reoMeTpuueckux (¢Guryp, oOOCHOBBIBATH WJIM OINPOBEpPraTh HX; YMEHHE
MPOBOJIUTH KIACCU(PHUKAIMIO PUTYP O PA3IMYHBIM NMPU3HAKAM, BBIIOIHSITH
HE00XO0IMMBIE JIOTIOJIHUTENNbHbBIE TOCTPOSHUS

11

YMeHue omnepupoBaTh IMOHATUSAMHU: JBIWKEHHME B  MPOCTPAHCTBE,
NapajuleNIbHBIM MEPEHOC, CUMMETPHsl Ha IUIOCKOCTHM M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe MOAO0US, TNOA00HBIE (QUIYpbI; yMEHHE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (UTYpHl, B TOM YHCIE B HPUPOIE,




HCKYCCTBE, apXUTEKTYpE; MCIOJIb30BaTh N'€OMETPUUYECKHE OTHOIIECHUS PU
pelIeHNH 3a7ay; HaXOAWUTh TIE€OMETPUYECKHE BEIMYMHBI ([UIMHA, Yrod,
IO, 00BEM) IIPU PELICHUH 33124 U3 IPYTUX YU4EeOHBIX IPEIMETOB U U3
peanbHON JKU3HU; YMEHHE BBIUUCIIATh N€OMETPUYECKHE BEJIMYMHBI (IJIMHA,
yroj, IUIOIaAb, 00beM, IUIOIMIAh MOBEPXHOCTH), HCIIOJIB3YSl HW3y4YE€HHBIC
(GopMysIbl U METOABI, B TOM YHCIE: IUIOIAAb HMOBEPXHOCTU NHUPAMUIBI,
Opu3Mbl, KOHyca, IDUIMHApa, Iulomanb cdepel; o0beM  KyoOa,
IPSIMOYTOJIBHOTO  Mapajulesienuiesna, MNUpPaMUIbl, MPU3MBbI, LHUIMHIPA,
KOHYCa, IIapa; yMEHHUE HAXOAUTh OTHOIICHHE 00bEMOB MOJOOHBIX QUTYD

12

YMeHHne onepupoBaTh MOHATHUSMH: MPSIMOYTOJIbHAS CHCTEMa KOOPIWHAT,
BEKTOpP, KOOPIMHATHI TOYKH, KOOPJMHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BECHUE BEKTOpa Ha YHMCIO, PAa3JIOKCHUE BEKTOpa Mo Oasucy,
CKISIPHOE TIPOM3BEJICHUE, BEKTOPHOE IPOU3BEICHHE, YIroJd MEXIy
BCKTOpPaMH; YMCHHUC HCII0JIb30BATh BeKTOpHLIfI u KOOpI[HHaTHBIﬁ METOA AJIA
peIleHHsI TEOMETPUIECKUX 3214 U 3a/1a4 IPYTUX YU4COHBIX PEIMETOB
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YMeHue BBIOUPATh MOAXOSAIINN METOI JUISl PEIICHUS 33]1a4d; TOHNMaHHE
3HQUMMOCTH MATEMaTUKH B HW3YYECHUU TPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHHI; yMEHHE pAaclo3HaBaTh MPOSBICHUE 3aKOHOB
MaT€MaTUKH B UCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHI MATEMATHUYECKUX
OTKPBITUNA POCCUICKON M MUPOBOM MaTeMaTUYECKON HAyKU







3. Temaruueckoe IVIAaHMPOBAHHUE C YKA3aHHEM KOJIHYECTBA YaCOB, OTBOJAUMBIX Ha
OCBOCHHE KaK10i TeMbl, B TOM YHCJIe C y4eTOM pado4yeil NporpaMMbl BOCIIMTAHUS

Kypc Aneebpa 10 knacc (4 waca * 34 neoenu = 136 uacos)

/m

Tema

Kon-
BO
4acoB

JlesTenbHOCTD
YUUTEIIS C y4ETOM
paboueit
MPOrpaMMBbl
BOCIIUTAHUS

DNEKTPOHHBIE
QpoBbIe
o0pa3oBatebHbIe

pecypchl

MHokecTBO HeﬁCTBHTeHBHBIX yrcell. MHOTOYJICHBI. PaHI/IOHaJ'IBHBIe YpaBHCHHA U HCPABCHCTBA. CucreMsl

JIMHEHHBIX ypaBHEeHUH (24

Jaca)

MHOKecTBO, Olepaly HajJ MHOKECTBAMH U
HUX CBOWCTBa

1

Huarpammsl Diinepa—Benna

IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO
anmapara JJis peuIeHMs 3a1a4

Pammmonanpusie uncina. OOBIKHOBEHHBIE U
JECATUYHBIC APOOH, TIPOIICHTHI,
OECKOHEUHBIEC IEPUOIUYECKUE JPOOH

Pannonansusie ynciia. OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH, TIPOIICHTHI,
OECKOHEUHBIEC IEPHOIUYECKUE JPOOH

[Ipumenenue ApoOeit 1 MPOLICHTOB IS
pEIICHUS PUKIAJIHBIX 33124

[Tpumenenue npoOelt v MPOLEHTOB IS
pEILIeHUs IPUKIIAIHBIX 3a1a4

JleficTBuTeNnbHBIEC YKcia. PallnoHaIbHBIE U
HMppalrOHAJIbHbIEC YUCIIA

Apudmernueckre onepanum ¢
JeNCTBUTENbHBIMH YHCIIaMU

10.

Mopaynb 1edCTBUTENBHOIO YUCHA U €r0
CBOMCTBa

I1.

[TpubmmkE€HHbBIE BEIYUCIICHHUS], TTPaBUIa
OKpYTJICHUS, TPUKUIKA U OLIEHKA pe3ybTaTa
BBIYMCIIEHUN

12.

OcCHOBHBIE METO/IBI PELICHMS LIETBIX U
JpOOHO-pallMOHATILHBIX YPAaBHEHUH U
HEPABEHCTB

13.

OCHOBHBIE METO/IbI PELICHHUS LIETBIX U
JpOOHO-pallMOHATIBLHBIX YPaBHEHUH U
HEPaBEHCTB

14.

OcHOBHEBIE MCTOJIbI pCHICHUS TCIIbIX U
JIpOOHO-PALMOHANBHBIX YpaBHEHHUH 1
HEPABEHCTB

15.

MHoOrouieHsl OT OAHON EPEMEHHOM.
[lenenne MHOro4eHa Ha MHOTOYJIEH C
octaTtkoM. Teopema be3y

16.

MHoro4ieHs! ¢ HelbIMA KO3 (HUIIeHTaMu.
Teopema Buera. BxogHo# KOHTpOIIE

17.

Pemenne cucreM NTMHENHBIX ypaBHEHUN

IIpuBnekars
BHHMaHHUE
oOyyJaronmxcs K
[EHHOCTHOMY
ACIEeKTY U3y4aeMbIX
Ha YpOKe

SIBJICHHI, IOHSTHIA,
TIPHEMOB.
[Tobyxnathb
00y4aroImuxcs
coOrro1aTh HA
YPOKE IPUHLIHUIIBI
y4eOHOM
JUCIUILUTUHBI 1
CcaMOOpraHu3aluN

https://resh.edu.ru/
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18.

Penienue cucrteMm TMHEMHBIX YpaBHEHUI

19.

Marpuiia CUCTEMBI TUHEHHBIX YPABHEHUN.
Onpenenuresib MATPUILBI 2X2, €ro
T€OMETPUYECKHI CMBICII U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

20.

Ornpeaenurtens MaTPUIIbI 2X2, ero
reOMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUHCIICHHUE €T0 3HAUCHUS

21.

ITpuMmeHeHne onpenenuTens A PeLICHUs
CHUCTEMBI JIMHEWHBIX YPaBHEHUIN

22.

Pemenne npuxiiagHeIx 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHUI

23.

Pemmennie npukiiaqHbIX 3a7a4 C MOMOIIBIO
CHUCTEMbI IMHEHUHBIX YpaBHEHUI

24.

KonTponbHas padbota 1o reme
"PannoHanbHble ypaBHEHUS U HEPABEHCTBA.
CucreMbl TUHENHBIX YpaBHEHUN"

Oyukuuu u rpapuku. CreneHHast GyHKUIMA ¢ LeTbIM okazarenem (12 u

acoB)

25.

OyHKIWMS, CITOCOOBI 3a1aHus () YHKITUH.
Bzaumno o6patubie pynkunu. Kommnosunus

byHKIUH

1

26.

['padux GyHKIIHNN. DIeMEHTapHbIC
npeoOpazoBanus rpadukoB GyHKIUN

27.

OO6nacth ornpeaesieHusi © MHOXXECTBO
3HaueHui pyukuun. Hynum pyHkuu.
[TpoMe)XyTKH 3HAKOIIOCTOSTHCTBA

28.

UYérHble 1 HeUETHBIC (PYHKITHH.
[Tepuoanueckue pynkunu. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIMH

29.

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH.
HauOonbIiee n HauMeHblIIee 3HAUYCHHUE
(GYHKIIMM Ha IPOMEKYTKE

30.

JluneliHasi, KBagpaTH4Has U APOOHO-
JTUHeHas QyHKIMH

31.

DIEMEHTApHOE UCCIIEJOBAHUE U TIOCTPOCHHE
rpauKoB 3TUX PyHKIHIMA

32.

DIEMEHTApHOE UCCIIEJOBAaHUE U TIOCTPOCHHE
rpaukoB 3TUX PyHKIHIMA

33.

CreneHsn c 11eabIM IOKa3aTeeM. buHom
Hrrorona

34.

CrerneHb c LEJIbIM oKa3aTejieM. buHoOM
HrroroHna

35.

CrenenHast GyHKIUS C HATYPAIbHBIM U
LeNIbIM MoKa3aTeneM. E€ cBoiicTBa u rpadux

36.

Konrponbnas padora: "Crenennas QyHKIHS.
E€ cBoiicTBa u rpaduk"

Opranu3oBbIBaThH
medCcTBO
SPYIUPOBAHHBIX
00y4aromuxcs HaJ
HX
HEYCIEBAIOIIUMU
OJHOKJIACCHUKAMU,
Jarolee
o0y4JaromumMes
COLIMAJIBHO
3HAYNMBIN ONBIT
COTpYJHUYECTBA U
B3aMMHOM ITOMOIITH;
MIPOEKTHUPOBATH

https://resh.edu.ru/

Apudmernueckuit KopeHb n—oi creneHu. MppannonanbHble ypaBHeHus (15 yacos)

37.

ApudmeTnueckuii KOpeHb HaTypaTbHON
CTETIEHU U €r0 CBOMCTBA

1

38.

ApudmeTnueckuii KOpeHb HaTypaTbHON
CTENEHU U €r0 CBOMCTBA

UCIIOJIb30BATh
BOCIIUTATCIIBHBIC
BO3MOXKHOCTH
COJICPIKaHHUS

https://resh.edu.ru/
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39. | [Ipeo6Gpa3oBaHus YUCIOBBIX BBIPAKEHUI, 1 y4aeOHOTro nmpeaMera
CoJIeprKalliX CTENeHH U KOPHU yepes 1noadop

40. [IpeoOpazoBanHus YNCTOBBIX BHIPAXKEHUM, 1 COOTBETCTBYIOLIUX
CoJIeprKalIiX CTEeHH U KOPHU 3a1a4

41. [IpeoOpazoBaHus YNCTOBBIX BBIPAKEHUM, 1 JUISL pELIEHUS,
CoOJIeprKalINX CTENeHH U KOPHU pOOJIEeMHBIX

42. Uppanuonanbubie ypaBHeHUs. OCHOBHBIE 1 CUTYyalUi 1J1st
METO/Ibl PEUICHHUS MPpALMOHATIbHBIX 00CYyXK/IEHNS B
YpaBHEHHI KJ1acce;

43. | UppanmonansHbie ypaBHeHUS. OCHOBHBIC 1 OpraHu30BbIBATH
METOMBI PELICHUS UPPALIMOHAIBHBIX we(crBo
YpaBHEHUI 3PYAUPOBAHHBIX

44. Uppanuonanbabie ypaBHeHUs. OCHOBHBIE 1 00yJaroImuxcst Hal
METO/IbI PEIICHUS UPPALMOHAIBHBIX LS
ypaBHeHI/Iﬁ HCYCICBArOIUMA

45. | PaBHOCHIIbHBIE IEPEXOBI B PELLICHUN 1 ONHOK/IaCCHHKaMH,
MPPALMOHAIBHBIX YPAaBHEHUN Aaromee

46. | PaBHOCHIIbHBIE IEPEXOBI B PELLICHUN 1 o0y4aromumes
MPPALMOHAIBHBIX YPAaBHEHUN COLMATIEHO

47. | PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUH 1 3HAYMMBIH OTIBIT
UPpaLMOHATILHBIX YPAaBHEHUI COTPYAHUHCCTBA 1

48. | PaBHOCHJILHBIE EPEXO/IBI B PEIIECHUH 1 B3aMMHOM ITOMOIIIH,
UPPALMOHATILHBIX YPaBHEHUN

49. CaoiicTBa 1 rpaduK KOpHS N-0i1 CTEMEHU KaK 1
GbyHKIIMM 00paTHOM CTENIEHU C HATYpaJIbHbIM
1oKa3aresieM

50. CaoticTBa 1 rpaduK KOpHS N-0il CTEMEHHU KaK 1
(GyHKIIMM 00paTHOM CTENEHU C HATYyPaTbHBIM
1IOKa3aTeseM

51. | KonrtponpHas pabora: "CBoiicTBa u rpadux 1
KOPHsI N-0ii cTenenu. MppannoHaibHble
ypaBHEeHHS"

[ToxazarenbHas pynkuus. [lokasarensHble ypaBHeHus (10 yacoB)

52. | CreneHb ¢ pallMOHAIBHBIM [TOKA3aTEIEM U €€ 1 OpraHu3oBbIBaTh https://resh.edu.ru/
CBOIICTBa nrecTBO

53. | CreneHb ¢ pallMOHAIBHBIM [TOKA3aTEIEM U €€ 1 MOTHUBHUPOBAHHBIX
CBOICTBA o0yyaromuxcs Hajl

54. | CreneHs ¢ palluOHAIBHBIM MTOKa3aTeNIeM U e& 1 HX
CBOICTBA HEYCIEBAOILUMU

55. | Iloka3zarenpHast pyHKIMSI, €€ CBOWCTBA U 1 OJTHOKJIACCHHKAMHU,
rpaduk Jaroniee

56. | Ucnons3oBanue rpaduka GyHKIUU it 1 00yJatoIUMCS
pelIeHus] ypaBHEHUHN COLIMAJIBHO

57. Hcnons3oBanue rpaduka QyHKIUN s 1 3HAQYMMBIN OTIBIT
pelIeHns] ypaBHEHHI COTPYAHHUYCCTBA U

58. | Iloka3arenbHble ypaBHeHUs1. OCHOBHBIE 1 B3aHMHOH TIOMOIIH
METO/IbI pELIeHHSI TOKa3aTeNIbHbIX
YpaBHEHUI

59. | IlokasarenbHble ypaBHeHUs. OCHOBHBIE 1

MCTOJbI pCHICHUA ITOKAa3aTCIIbHBIX
YpaBHEHUI
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60. [TokazarenbHble ypaBHEHHS. OCHOBHBIE 1
METO/Ibl PEIIEHUs TOKa3aTENbHbBIX
YpaBHEHUI
61. | Konrposbnas pabora: "IlokazarenbHas 1
¢dbynaknust. [TokazaTenbHbIe ypaBHEHUA"
Jlorapudmuueckas ¢pynkuus. Jlorapudmuueckne ypaBueHus (18 yacon)
62. | Jlorapudwm uucia. CoiicTBa oraprudma 1 KCII0JIb30BATh https://resh.edu.ru/
63. | Jlorapudwm umcia. CoiicTBa iorapudma 1 BOCTIMTATCIIbHBIC
64. | Jlorapudm uucna. Cpoiictsa norapudma 1 BO3MOKHOCTH
65. | JlecaTuuHbie U HATypaIbHBIC JJOTAPUPMBI 1 CONCP KA
66. | JlecaTuuHbIie U HATypaJIbHBIC JJOTAPHU(PMBI 1 yuebHoro
P P nmpeaMeTa yepes
67. | [IpeoOpazoBanue BoIpaXXKEHUH, COAEPIKAIIUX 1 T07160p
aorapumbl
— COOTBETCTBYIOIINX
68. | [IpeoOpazoBanue BeIpaXKEHUH, COAEPIKAIIUX 1 sazau
aorapumMbl _ 11 perery,
69. [TpeoOpazoBaHue BBIpRXKEHUM, COAEPIKAIITIX 1 MPOGIEMHBIX
JorapuQMbI curyaruii s
70. | Jlorapudmudeckas pyHKIHS, €€ CBOWCTBA U 1 0BCYK/ICHNS B
rpaguk KJiacce;
71. Jlorapudmuueckas ¢pyHkius, e€ CBOICTBA U 1 OPraHU30BBIBATH
rpapux medCcTBO
72. | Ucnonb3oBaHue rpauq)m(a byHKIUYU 115 1 Py AMPOBAHHDBIX
pelIeHNs ypaBHEHUM 0BYHAIOMMXCS Hajl
73. | Ucnonb3oBanue rpapuka GyHKIMU AJIs 1 X
peleHus: ypaBHeHU! HeyCIIeBAOLMH
74. Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE 1 OJIHOKJTACCHHKAMH,
METO/IBI PELICHUS JOTapUPMHUIECKUX narolee
YPaBHEHHI oOy4aromumcest
75. Jlorapudmuueckue ypapHeHuss. OCHOBHbBIE 1 COITHATIBHO
METO/bI pelIeHus JJorapu(MUIECKUX 3HAYUMBIHA OIBIT
YPaBHEHHI COTPYAHHMYECTBA U
76. Jlorapugmuueckue ypaBHeHusi. OCHOBHbIE 1 B3aMMHOM ITOMOIIIY;
METO/Ibl pelIeHuUs JorapuPMUIECKUX
YPaBHEHUM
T1. PaBHOCHIIBHBIE IIEPEXOABI B PELIEHUU 1
norapu(pMHUUECKUX YpaBHEHUN
78. | PaBHOCWIBHBIE IEPEXO/ABI B PELIEHUN 1
jorapu(pMHUECKUX YpaBHEHUN
79. | Konrponbnas pabota: "Jlorapudpmuueckas 1
¢ynkuus. Jlorapudpmuueckue ypaBHeHus"
Tpuronomerpuueckre BoIpaxkeHus 1 ypaBHeHHs (22 yaca)
80. Cunyc, KOCUHYC, TAHTE€HC U KOTAHT'€HC 1 HCIIOIb30BATh https://resh.edu.ru/
YHCIIOBOTO apryMeHTa BOCIIHUTATENbHbIE
81. CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC 1 BO3MOKHOCTH
YHCIIOBOTO apryMeHTa CoJIepKaHuUs
82. | ApKcuHYC, apKKOCHHYC M apKTaHI€HC 1 y4eOHOro
YKCIIOBOTO apryMeHTa rpeMeTa yepes
83. | ApKcUHYC, apKKOCUHYC M apKTaHI€HC 1 10160p
YKCIIOBOTO apryMeHTa COOTBETCTBYIOIIUX
84. TpuroHomerpudeckast OKpy>KHOCTb, 1 3amaq
orpezesieHue TPUrOHOMETPUUYECKUX (PYHKITHI I pecHus,
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YHCIIOBOTO apryMeHTa

MPOOJIEMHBIX

85. Tpuronomerpudeckast OKpy>KHOCTb, 1 CUTyalui s
oTpeieIeHNe TPUTOHOMETPUIECKUX (YHKIIUN 00CyX/1eHus B
YKCJIOBOTO ApryMEHTa KJIacce;

86. | OcHOBHBIE TPUTOHOMETpUYECKHE (POPMYIIBI 1 OpraHM30BbLIBATH

87. | OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1 me(cTBo

88. | OcHOBHBIE TPHTOHOMETPUYECKUE (POPMYIIBI 1 SPyANPOBAHHbIX

89. | OcHOBHBIE TPUTOHOMETPUYECKUE (OPMYJIIBI 1 OOyuarouXCs Hal

90. | [IpeoOpazoBaHue TPUTOHOMETPHUUECKHUX 1 A
O — HEYCIEBAOIIUMU

OJITHOKJIACCHUKAMH,

91. Hpe06pa30vBaHHe TPUTOHOMETPUUECKHUX 1 -

BBIPAYKEHUH
oOyJarormmmcest

92. Hpe06pa30vBaHHe TPUTOHOMETPUUECKHUX 1 COLMATBHO
BhIpaMCHIH 3HAYUMBIU OITBIT

93. Hpeo6pa30vBaHHe TPUTOHOMETPHUUECKHUX 1 COTPYTHIYECTBA I
i B3aMMHOM ITOMOILY;

94. | Pemienue TpUrOHOMETPUYECKUX ypaBHEHUMN 1

95. | Pemienue TpUrOHOMETPUYECKUX YpaBHEHUMN 1

96. | Pemienue TpUrOHOMETPUYECKUX YpaBHEHUN 1

97. Pemienne TpUroHOMETPUYECKUX YPABHEHUN 1

98. | Pemienue TpUroHOMETPUYECKUX ypaBHEHUN 1

99. | Pemienue TpUrOHOMETPUYECKUX YpaBHEHUMN 1

100. | Pemenue TpUroHOMETPHUYECKUX ypaBHEHUN 1

101. | KonrponbHas pabota: "Tpuronomerpuieckue 1
BBIPQ)KEHUS U TPUTOHOMETPUYECKHE
ypaBHeHHs!"

ITocnenosarensHOCTH M Tporpeccuu (10 yacos)

102. | IlocnenoBaTenbHOCTH, CIOCOOBI 3aaHUS 1 OpraHu3oBbIBaTh https://resh.edu.ru/
IOCJIeI0BaTEIbHOCTEN. MeTog e cTBoO
MaTeMaTHYECKOW MHTYKIINU MOTHBHPOBAaHHBIX

103. | MOHOTOHHBIE ¥ OTPAHUYECHHBIE 1 o0yyaromuxcst Hajl
nocienoBarenbHocTU. Mcropus aHanmza 1794
OECKOHEYHO MaJIbIX HEYCIEBAOIIUMHU

104. | Apupmerndeckast Iporpeccus OJTHOKJIACCHUKaMH,

105. | 'eomeTpuueckast mporpeccus Aaromiee

106. | BeckoHEUHO yOBIBAIOLIAsA TEOMETPUYECKAS obyHarommmes
Hporpeccus COIHATBHO

107. | Cymma GeckoHEYHO yObIBaroMIEH | | SHATHMBIH OIIBIT
reOMEeTPUUECKO Mporpeccun COTpYAHMHCCTBA 1

108. | JInHEHHBIN U SKCIIOHEHLIIUAIIBHBIN POCT. 1 B3aHMHOH ITOMOIIH
Yucno e. DopMyina CIOKHBIX TPOLIEHTOB

109. | JInHEHHBIN U SKCIIOHEHLIUAIIBHBIN POCT. 1
Yucno e. DopmMyiia CI0KHBIX TPOILIEHTOB

110. | Mcnonp3oBanue NPOrpeccuu isl peleHus 1
peasibHBIX 3aJa4 MPUKIIaJHOTO XapaKTepa

111. | Konrponsnas padora: "IlocnenoBarensHocTH 1
U nporpeccun’

HenpepriBabie pynkiuu. [IponsBoanas (20 yacos)
112. | HenpepsiBHBIEC (DYHKIIHM B UX CBOMCTBA 1 ®opmupoBanuey | https://resh.edu.ru/
113. | Touka pa3pbiBa. ACUMIITOTHI FpaIKOB 1 00ydaromuxcst
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byHKIUH

MOTHBAallUU U

114. | CBoiicTBa (hyHKUNI HETPEPHIBHBIX HA 1 YBOXKECHUSA K TPYAY,
OTpe3Ke B TOM YHCJIE
115. | CpoiicTBa (pyHKIMI HENPEPHIBHBIX HA 1 00I1IECTBEHHO
OTpe3Ke MI0JIE3HOMY, U
116. | MeTton nHTEpBAJIOB JJIsl PEIICHUS HEPABESHCTB 1 CaMOoO0CITy)KUBAHH
117. | MeToa UHTEPBAJIOB IS PEIICHUSI HEPABEHCTB 1 10, IOTPEOHOCTH K
118. | Meroa nHTEpBaIOB JJ1s1 PELLIEHUSI HEPABEHCTB 1 HpHOOpETEHUIO
119. | [IpuMeHeHHE CBOMCTB HENPEPBIBHBIX 1 M Bbleopy
GyHKUMT 1715 pereHust 3a1a4 Oyaymweit
120. | [IpumeHeHrEe CBOMCTB HEMPEPBIBHBIX 1 mpoceccuu
(byHKUMT 1715 pereHust 3a1a4
121. | [lepBas u BTOpasi MPOU3BOIHBIC (PYHKIIMH
122. | Onpenenenue, TeOMETPUIECKUANA CMBICIT
IIPOU3BOIHOU
123. | Onpenenenue, GU3NICCKHUI CMBICIT 1
MIPOU3BOTHOM
124. | YpaBHeHHE KacaTeabHOH K rpaduky 1
byHKIIUN
125. | YpaBHeHHE KacaTeabHOH K rpaduky 1
byHKIIUN
126. | IIpon3BoaHbIE SJIEMEHTAPHBIX (PYHKIUI
127. | Ilpon3BoAHbIE SJIEMEHTAPHBIX (PYHKIUI
128. | [Ipon3BoaHas CyMMBI, IPOU3BEICHUS,
YAaCTHOTO M KOMITO3UIIUU (PYHKIIUI
129. | [Ipon3BoaHas CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO ¥ KOMITO3UIINU (PYHKIHA
130. | [Ipon3BoaHas CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO ¥ KOMITO3ULIUU (QYHKIUN
131. | KonrponbHas pabora: "[IponsBonHas” 1
[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH (5 YacoB)
132. | IToBTOpeHue, 06001IeHIEe, CUCTEMATU3ALIUS 1 Opranunzanuto https://resh.edu.ru/
3HaHui: "YpaBHeHnA" JUYHOCTHO
133. | [ToBTOpeHmE, 0600IIEHIE, CUCTEMATH3AIUS 1 3HAYUMOU U
3HaHui: "OyHxun” 00111eCTBEHHO
134. | UToroBas KOHTpoJIbHAs paboTa IIPUEMIIEMOM
135. | UroroBas koHTposibHAs paboTa ACATCIIEHOCTH 1A
136. dbopmupoBaHus y
o0y4Jaromuxcs
HOBTOPGHI/IG, 0000111eHHEe, CUCTEMATHU3AIHS poCCHIiCKOit
SHaHHH TPaKIaHCKOU
UACHTUYHOCTU
Bcero: 136 vacos
Kypc Aneeopa 11 knacc (4 uaca * 34 neoenu = 136 uacos)
Ne Kozn- JlesrenbHOCTB DNEeKTPOHHBIE
i Tema BO YUUTENS C y4ETOM U poBbIe
4acoB paboueit oOpa3oBaTeNbHbIE



https://resh.edu.ru/

MIpOrpamMmBbl
BOCIIUTaHUS

pecypcsl

HUccnenoBanue (GyHKIMIA C TOMOIIBIO IPOU3BOIHOH (22 vaca)

[TpumeHeHne NPON3BOAHOMN K HUCCIEIOBAHUIO
GbyHKIMI1 HA MOHOTOHHOCTD U AKCTPEMYMBI

1

[TpumeHeHne NPON3BOAHOMN K HCCIEIOBAHUIO
(GbyHKIMIT HA MOHOTOHHOCTD U AKCTPEMYMBI

[TpuMmeHeHne MPOU3BOAHOM K UCCIEOBAHUIO
(GyHKUINH HA MOHOTOHHOCTD ¥ 9KCTPEMYMBI

[TpuMmeHeHne NPOU3BOAHOM K UCCIEJOBAHUIO
(GyHKUINH HA MOHOTOHHOCTb ¥ 9KCTPEMYMBI

[TpumeHeHne NPON3BOAHOMN K HCCIEOBAHUIO
(GyHKIMI HA MOHOTOHHOCTD U AKCTPEMYMBI

[TpumeHeHne NPON3BOAHOM K HCCIEIOBAHUIO
(GbyHKIMI1 HA MOHOTOHHOCTD U DKCTPEMYMBI

Haxoxxnenne HauboIbIIero 1 HAMMEHBIIETO
3HAYEHUS HEMPEPHIBHOM (PyHKIINU Ha
OTpe3Ke

HaxosxneHne HaubobIero 1 HAMMEHbILEro
3HAYCHUS HETPEPHIBHON (PYHKIIMH Ha
OTpE3Ke

Haxoxxnenne HanboIbIIero 1 HAMMEHBIIETO
3HAYEHUS HEMPEPHIBHOM (PyHKIINU HA
OTpe3Ke

10.

Haxoxnenne Haubob111ero 1 HAaMMEHbILIET0
3HAYCHUS HEMTPEPBHIBHOM (PYHKITNH HA
OTpe3Ke

I1.

HaxosxneHre HaubobIero 1 HAMMEHbILEro
3HauUEHUs HENPEPHIBHON (PYHKIINU Ha
OTpE3KE

12.

HaxosxneHne HaubobIIero 1 HAMMEHbBILEro
3HauEHUs HEMPEPBIBHON (PYHKIINU Ha
OTpE3KE

13.

[TpuMeHeHre TPOU3BOTHOM JIJISl HAX OKICHUS
HaHJ’Iy‘IHIeFO pemeHI/m B HpI/IKJ'IaI[HI)IX
3a7a4ax

14.

[TpuMeHeHre TPOU3BOTHOM JIJISl HAX OKICHUS
HaHJ’Iy‘IHIeFO pemeHI/m B HpI/IKJ'IaI[HI)IX
3aja4ax

15.

IIprMmeneHne MpoOu3BOAHON ISt
ONpeAeNIeHUs CKOPOCTH U YCKOPEHUS
npoliecca, 3aJaHHoro (hopMyIoi miu
rpagukom

16.

[IprumeHeHne MpoOU3BOAHON [Tt
ONpeAesieHUs CKOPOCTH U YCKOPEHUS
mpoliecca, 3a1aHHoro GOpMYIIOi UITH
rpaduxom. BxonHo# KOHTPOJIB

17.

Komnosumus QyHkuit

18.

Komnosumus QyHkuit

19.

Komnosumus QyHkuit

20.

['eomeTpuueckue o0pasbl ypaBHEHHH Ha

[ER U [ S— Y —

Coznanue yciaoBuii
IUISL Pa3BUTHUS U
peam3anuu
UHTEpeca
o0yJaromuxcs K
CaMOpa3BUTHIO,
CaMOCTOSITEIIbHOCTH
U
camMo00pa30BaHUIO
Ha OCHOBE
peduiexcuu
JeSITeIbHOCTH 1
JIMYHOCTHOTI' O
CaMOIIO3HAHUS

https://resh.edu.ru/
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KOOPJAMHATHOM MJIOCKOCTH

21. | 'eometrpuyeckue o0pa3bl ypaBHEHHH Ha 1
KOOPAMHATHOU IIJIOCKOCTH
22. | KontpounbHas pabota: "Mccnenopanue 1
(GYHKIHA ¢ TOMOIIBIO TIPOU3BOHON"
[TepBooOpasnas u uarerpai (12 gacos)
23. | IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO 1 NuannumpoBats 1 https://resh.edu.ru/
MepPBOOOPaA3HBIX HOIEPKHUBATh
24. | IlepBooOpa3HbIe 3IeMEHTAPHBIX (PYHKITHIA. 1 VCCIIEI0BATENIbCKYIO
[TpaBuiia Hax0Xk1eHUS IEPBOOOPAZHBIX JEeSITEIbHOCTD
25. | IlepBooOpa3Hble IeMEHTAPHbBIX (DYHKLUI. 1 o0yyaromuxcs B
[TpaBuiia HaX0XkJ1eHUS IEPBOOOPAZHBIX pamkax
26. | Unterpain. I'eoMeTpuyueckuii CMbICI 1 peanu3auui UMH
UHTEerpaia WHIWBUIYAIbHBIX U
27. | BpluucieHue onpeaes€HHOro HHTerpaa o 1 TPYIIIOBBIX
dbopmyne HoroTona-Jleiiouuia UCCIIEI0BATEIbCKUX
28. | BbluucneHnue onpeaeaéHHoro HHTerpaa rno 1 HPOCKTOB, YTO JacT
dopmyne HoroTona-Jleitbuuia oOy4aromumces
29. | IlpuMeHeHue HTErpaia JJjisi HaXOXKIACHUS 1 BO3MOXHOCTb
IUIOLIAAEH IIIOCKUX Q)Hryp HpI/IO6p€CTI/I HaBBIK
30. | IIpuMeHeHue uHTErpaia 1k HaXOXKIACHUS 1 FEHCPUPOBAHUA U
00BbEMOB T€OMETPUUYECKHUX TEI ohopMIICHHSE
31. | Ilpumeps! perenuit quddepeHIanbHbIX 1 COOCTBEHHBIX HJICH
YpaBHEHHI
32. | llpumepsl pemenuit nuddepeHuanTbHbIX 1
YpaBHEHHI
33. | Maremarudeckoe MOAEIUPOBAHHUE PEATbHBIX 1
IIPOLIECCOB € MOMOIIBIO T (HepeHIUATBHBIX
YPaBHEHUM
34. | KontponpHas padora: "[IlepBooOpasHas u 1
uHTErpan”
I'paduxu Tpuronomerprudeckux GpyHkuuil. Tpuronomerpuueckue HepaBeHcTBa (14 gacos)
35. | Tpuronomerpudeckue GyHKIIUHU, UX 1 [ToOyxnathb https://resh.edu.ru/
CBOICTBa U TpapuKu 00yJaroMXCsl
36. | Tpuronomerpuyeckue GyHKLIUHU, UX 1 coOiroaaTh Ha
CBOICTBa U TpapuKu YpOK€ NPUHIIMIIBI
37. | Tpuronomerpuyeckue GyHKLIUHU, UX 1 yueOHoi
CBOICTBa U TpapuKu JTUCLUIUIMHBL U
38. | Tpuronomerpuueckue QyHKIUH, UX 1 CaMOOpraHu3aluu,
CBOICTBa U TpapuKu OpraHu30BbIBATh
39. | Tpuronomerpuveckue GyHKIUU, UX 1 wedcTBo
CBOMCTBA U TpaduKu 3pPYIMPOBAHHBIX
40. | OT60op KOpHEH TPUTOHOMETPHUECKUX 1 00yqaromKXCst HaJl
YpaBHEHUH € MOMOIIBIO 1208
TPUTOHOMETPUYECKON OKPYKHOCTH HEyCNICBatOMIMH
41. | OTbop KOpHEH TPUTOHOMETPHUECKUX 1 OHOKJIaCCHUKAMH,
YpaBHEHUH C TIOMOIIIBIO Jaromee
TPUTOHOMETPUYECKON OKPYKHOCTHU 00y4aromuMest
42. | OT60p KOpHEN TPUTOHOMETPHIECKHX 1 COLHAIIBHO
YPABHEHHUH ¢ TIOMOILIBIO 3HAYMMBbII OIBIT
TPUTOHOMETPHUUECKOH OKPY>KHOCTHU COTPYyAHNICCTBA U
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43. | OT60p KOpHEN TPUTOHOMETPUUECKUX 1 B3aUMHOM TOMOIIU
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUYECKOU OKPY>KHOCTH

44. | PemieHue TpUrOHOMETPUYECKUX HEPABEHCTB 1

45. | Pemenne TpUrOHOMETPUIECKUX HEPABECHCTB 1

46. | PemeHue TpUroHOMETPUYECKHUX HEPABEHCTB 1

47. | Pemienre TpUrOHOMETPUYECKUX HEPABEHCTB 1

48. | KontponsHas padora: "[ ' paduku 1
TPUTOHOMETPUUYECKUX (PYHKIIHH.
TpuronomeTpruyeckue HepaBeHCTBa"

WppaunonanbHble, oKa3aTeabHbIE U JJorapuMuiecKkrue HepaBeHcTBa (24 yaca)

49. | OCHOBHBIE METO/BI PELIECHUS I0KA3aTEIbHBIX 1 Hcnonb3oBars https://resh.edu.ru/
HEpaBEHCTB BOCITUTATEIIbHBIC

50. | OCHOBHBIE METO/IbI PELICHHUS IOKA3ATEIbHBIX 1 BO3MOKHOCTH
HEpaBEHCTB COZIepIKaHHUs

51. | OCHOBHBIE METO/IbI PEIICHUSI TIOKA3ATEIbHBIX 1 y4€eOHOro nmpeamera
HEpPaBEHCTB yepes

52. | OCHOBHBIE METO/IbI PELIEHUSI I0KA3aTENbHBIX 1 ACMOHCTpALHIO
HEPABEHCTB oOyJaromumces

53. | OCHOBHBIE METO/IbI PELICHUS 1 [IPUMEPOB
JOrapu(PpMHUECKUX HEPABEHCTB OTBETCTBEHHOTO,

54. | OCHOBHBIE METO/IbI PEIICHUS 1 IpaXIaHCKOro
Jorapu(pMHIECKUX HEPABCHCTB NOBCICHNA,

55. | OcHOBHBIE METO/Ibl PEIICHUS 1 HPOABJICHUA
Jorapu(pMHUIECKUX HEPABCHCTB YEJI0BEKOIIO0NS 1

56. | OCHOBHBIC METO/IbI PEIICHHUS 1 100pOCepACHHOCTH;
Jorapu(pMHIECKUX HEPABCHCTB HPUMEHATDL Ha

57. | OCHOBHBIE METOIbI PEIICHHS 1 YPOKe
UPPALMOHAIILHBIX HEPABEHCTB HHTCPaKTHUBHBIC

58. | OCHOBHBIE METO/IBI PEIICHHS 1 (opmer paboTer ¢
MPPAIMOHAIBHBIX HEPABEHCTB OOyHaromUMHCS:

59. | OcHOBHBIE METO/IbI pEIIECHUS 1 rpyniosas pabora
MPPALMOHAIBHBIX HEPABEHCTB uiM padoTa B mapax,

60. | OCHOBHBIE METO/IBI PELIECHUS 1 KOTOpBIC yHaT
UppalMOHATIbHBIX HEPABEHCTB obyuato IHXCA

61. | I'padmueckre METOIbI peIIeHHS 1 KoMaH/HoH vpa60Te
UppalMOHATILHBIX YPaBHEHUN # B3aUMO/ICHCTBHIO

62. | I'padmueckre METOIbI peIIeHHs 1 ¢ IPYTHMA
UppalMOHATILHBIX YPaBHEHUN 00yHaromIMHCH

63. | I'padmueckre METOIbI peIIeHHs 1
MTOKa3aTeJIbHBIX YPaBHEHUIN

64. | I'padmueckre METOIbI peIIeHHS 1
NOKa3aTeIbHbIX HEPABEHCTB

65. | I'paduueckrie METOIbI PELLICHUS 1
JOrapu(pMHUUECKUX YpaBHEHUN

66. | I'paduueckrie METOIbI PELLICHUS 1
Jorapu(pMHUECKUX HEPABEHCTB

67. | I'padmueckre METOIbI peIIeHHs 1
Jorapu(pMHUECKUX HEPABEHCTB

68. | I'padmueckre METOIbI peIIeHHs 1

MMOKa3aTCIbHBIX U J'IOl“apI/I(I)MI/FICCKI/IX
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YpaBHEHUI

69. | I'paduueckrie METObI PELLICHUS 1
NOKa3aTeIbHBIX U JIOTapUPMHUUECKUX
YpaBHEHUI

70. | I'padmyeckue METO bl pEIICHUS 1
MOKa3aTeIbHBIX U JIOTApUPMUIECKIX
HEPaBEHCTB

71. | I'padmyeckue METO bl peIICHUS 1
MOKAa3aTeIbHBIX U JIOTApUPMUIECKIX
HEPABEHCTB

72. | Kontponbhas pabora: "MppanuoHanbHble, 1
MoKa3aTelbHble U JIorapupMuueckue
HepaBeHCTBA"

Kommekcubie uncna (10 gacoB)

73. | KommiekcHble yncia. Anredpandeckas u 1 PazBurtue y https://resh.edu.ru/
TpUTOHOMETpHYECcKasi GOPMBI 3arucu 00y4JaroLIMXCsl
KOMIUIEKCHOTO YHCIIa OIIbITa HPABCTBEHHO

74. | KommiekcHble yncia. Anredpandeckas u 1 3HAYMMOMU
TPUTOHOMETpHUEcKas (POPMBI 3aITUCU NEeSITEbHOCTH,
KOMIUIEKCHOT'O YHCIIa KOHCTPYKTUBHOTO

75. | Apudmerndeckue onepanum ¢ 1 COLIMAIBHOTO
KOMIUIEKCHBIMU YHCTaAMHU MOBEJICHUS

76. | Apudmerndeckue onepaiuu ¢ 1
KOMIUIEKCHBIMU YHCITaMHU

77. | U300pakeHre KOMIUIEKCHBIX YHCEIT Ha 1
KOOPAMHATHOM IIJIOCKOCTH

78. | M300pakeHre KOMILIEKCHBIX YHCEIT Ha 1
KOOPAMHATHOM IIJIOCKOCTH

79. | ®opmyna Myaspa. KopHu n-oii creneHu u3 1
KOMIIJIEKCHOT'O YHCIIa

80. | ®opmyna Myaspa. KopHu n-oii crenenu u3 1
KOMIIJIEKCHOT'O YHCIIa

81. | IIpuMeHeHnE KOMIUIEKCHBIX YHCEN JIIs 1
peeHus pU3NUECKUX U TEOMETPUIECKUX
3a1a4

82. | KonrpomnbHas pabora: "KomiuiekcHble 1
yucia"

CucreMbl pallOHATBHBIX, HPPAIIMOHATBHBIX TOKA3aTeIbHBIX U IOTapUPMUIECKHX ypaBHeHUH (12
4acoB)

83. | Cucrtema ¥ COBOKYITHOCTb YPaBHEHHH. 1 Hcnonb3oBars https://resh.edu.ru/
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI- BOCITUTATENIbHBIE
CIIEZICTBUS BO3MOKHOCTH

84. | Cucrtema 1 COBOKYITHOCTh YPABHEHUM. 1 COJIepIKaHUs
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- yueOHOro npeameTa
CIIEZICTBUS yepes

85. | OCHOBHBIE METO/IbI PEUIEHUS CUCTEM U 1 JEMOHCTpaLHIO
COBOKYITHOCTEH pallMOHaJIbHBIX YpaBHEHUH 00y4aroIIMMCs

86. | OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U 1 IIPUMEPOB
COBOKYITHOCTEW MppallMOHAIbHBIX OTBETCTBEHHOTO,
YpaBHEHUI TPaXXJAHCKOTO

87. | OCHOBHBIE METO/IbI PELICHUS CUCTEM H 1 MOBEACHHUA,
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COBOKYITHOCTEM MOKA3aTEIbHBIX YPABHEHUI

88.

OcCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEW MOKa3aTeJIbHbIX YpaBHEHUN

&9.

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH JorapupMuueckux
YpaBHEHUI

90.

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(pMUIECKIX
YpaBHEHHU

ol.

IIpuMeHeHne CUCTEM K PELEHUIO
MaTEeMaTHYECKUX 3a/1a4 U 3a/1a4 U3
pa3IMyYHbIX 00J1acTEN HAyKHU U peallbHOMI
JKU3HU, MTHTEPIIPETaLus I0Jy4YEeHHBIX
pE3yIbTATOB

92.

IIpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3IU4HbIX 00acTel HayKu U peanbHOI
YKU3HU, MTHTEPIIPETaLus I0Jy4YEeHHBIX
pE3yIbTATOB

93.

IIpuMeHeHre HEpPaBEHCTB K PELLICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
pa3IUYHbIX 00acTel HayKu U peanbHOI
JKU3HU, UHTEPIIPETAaLUs I0Jy4YEHHBIX
pE3yIbTATOB

94.

KonTponbaas padota: "CucreMsr
palMOHATILHBIX, UPPAIIHOHATEHBIX
MOKa3aTeIbHBIX U JIOTapUPMHUECKUX
ypaBHeHU"

MIPOSIBIICHUS
YeJI0BEKOJIFO0US 1
JTO0OPOCEepACYHOCTH,

3anaun ¢ napamerpami (16 gacos)

95.

PanmonansHbIE YpaBHCHH C TapaMCTpaMu

1

96.

PanyonansHble HEpaBeHCTBA C
napameTpamu

1

97.

PanimoHanbHBIE CUCTEMEI C napamMeTrpamMmu

98.

HppaunoHanbHble ypaBHEHHsI, HEPAaBEHCTBA
C MmapameTpamu

99.

I/IppaLII/IOHaJ'IBHBIC CUCTCMBI C ITapaMCTpaMu

100.

IToxazarenbHbIE YpaBHEHMSI, HEPABEHCTBA C
napaMmeTpamu

101.

[ToxazarenbHbIE CUCTEMBI C TApaMETPaMu

102.

Jlorapugmuueckue ypaBHEHus,
HEPaBEHCTBA C MTapaMeTpamMu

103.

Jlorapugmuueckue CUCTEMBI C
napaMmeTpamu

104.

TpuroHomeTpruyecKue ypaBHEHHUs C
napaMmeTpamu

105.

TpuronomeTpruyecKkrue HEpaBEHCTBA C
napaMmeTpamu

106.

TpuUroHoMeTpUUYECKNE CUCTEMBI C
napaMmeTpamu

107.

HOCTpOCHI/IC 1 UCCIICIOBAHHEC
MaTeMaTHYeCKUX MOJeIIeH PCaIbHBIX

MIPUMEHSITH Ha YPOKE
MHTEPAKTHUBHbBIE
(dbopMBbI paboTHI €
00yYarOIIMMHUCS:
rpynnosas pabora
Win padoTa B mapax,
KOTOpBIC ydaT
00yJarommxcst
KOMaHJIHOM paboTe u
B3aMMOJICUCTBHUIO C

JIPYTUMHA
00y4arouMuUcs;

https://resh.edu.ru/
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CUTYallMi C MOMOIIBIO YPAaBHEHUM C
napameTpamu

108.| IlocTpoenue u ucciaenoBaHue 1
MaTeMaTHYeCKUX MOJIENIel peabHbIX
CUTyalUH C IOMOIIBIO CUCTEM YPAaBHEHUI C
napameTpamu
109.| IlocTpoeHue u ucciaenoBaHue 1
MaTeMaTHYeCKUX MOJIENIel peabHbIX
CUTyAalUH C IOMOIIBIO CUCTEM YPAaBHEHUI C
napameTpamu
110.| KonTponbHas padora: "3agauu ¢ 1
napamerpamu”
Hatypanbnble u nensie uncna (10 yacos)
111.| HatypaJibHble U 1eIble Yyucaa 1 MIPUMEHSITH Ha https://resh.edu.ru/
112.| HarypaibHbIe U TIeNIbIC YHCIa YPOKe
113.| IIpuMeHeHne NPU3HAKOB JEIUMOCTH LIETbIX HHTCPAKTHBHBIC
qucel (hopmbI paboTHI €
114.| IIpuMeHeHe IPU3HAKOB ACIMMOCTH LICIbIX 1 obyHaromIMHCs:
qrcen rpynmnoBas pabota
115.| IIpuMeHeHNE TPU3HAKOB JIEITMMOCTH LIENBIX 1 UM paboTa B mapax,
yucen: HOJl u HOK KOTOPBIC y4aT
116.| IIpuMeHeHUE TPU3HAKOB JETUMOCTH LIEIBIX 1 06yanOHIHVXC’I
yncen: HOJT u HOK KOMaHJHON paboTe
. MMEHEHHE MTPU3HAKOB JIETUMOCTH LIEITBIX
11710 1 Y B3aUMOJICHCTBUIO
YHCENT: OCTATKH MO MOIYJIIO ¢ é[pymMH
118.| [IpuMeHeHrEe MPU3HAKOB IETMMOCTH LIEJIbIX 1 O0y9aroMHUCAH
YHUCEN: OCTATKHU 0 MOIYIIIO
119.| IIpumeHeHNEe MPU3HAKOB JEITUMOCTH IIEJTBIX 1
qrcen: anropuT™ EBknuaa nns pemeHus
3a/1a4 B IEJIBIX YHCIIaxX
120.| KontponbHas padoTta: "Teopust neiabix 1
yucen"
[ToBTOpenue, 06001IeHIE, cucTeMaTh3aus 3HaHuH (16 yacoB)
121.| TToBTOpeHue, 0600IIEHNEe, CHCTEMATH3AIIUS 1 Peann3oBbiBaTh https://resh.edu.ru/
3HaHMi: "YpaBHeHusA" BOCIIUTATEIIbHBIC
122.| IToBTOpenwue, 0000IIeHNE, CHCTEMaTH3AIHS 1 BO3MO>KHOCTH B
3HaHuM: "YpaBHeHus" Pa3IMYHBIX BUIAX
123.| IToBTOpeHue, 0000IIeHIE, CHCTEMaTH3AIHS 1 eI TeIIbHOCTH,
3HaHui: "YpaBHeHUsI. CUCTEMBbI 00yyYaromuxcst co
ypaBHEHMI" CJIOBECHOU
124.| TloBTOpEHHME, 060OIIEHHE, CHCTEMATH3AIHS 1 (3HaKOBOIT) OCHOBO:
3HaHuii: "HepaBeHncrsa" CIIyLIaHUE U aHAJINU3
125.| IToBTOpenwue, 0000IIeHIE, CHCTEMaTH3AIHS 1 BBICTYIUICHU CBOMX
3HaHuii: "HepaBeHncrsa" TOBapUILIEH;
126.| IToBTOpenne, 0000IIIEHNE, CHCTEMATH3AIMS 1 Co31aBaTh
b b
3HaHuii: "HepaBeHncrsa" JOBEPUTENIBHBIN
127.| IloBTOpenwue, 0000IIeHIE, CHCTEMAaTH3AIHS 1 IICHXOJIOTHICCKHH
3HaHui: "[IponsBoaHas u e€ npumeHeHue" KJIMMAT B KJIacCE BO
128.| TToBTOpeHue, 0000OIIEHHE, CHCTEMATH3AIIHS 1 BpEMA ypOKa
3HaHuil: "[Ipon3BoaHas u e€ npumeHeHue"
129.| TloBTOpeHue, 0600IIEeHNEe, CHCTEMAaTH3 AU 1
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3HaHui: "[IponsBoaHas u €€ npumeHeHue"

130.

[ToBTOpeHme, 0600IICHIE, CHCTEMATH3AITUS
3HaHuii: "MHTErpan u ero npuMeHeHue"

131.

[ToBTOpEHME, 0000IICHIE, CUCTEMATH3AIUS
3HaHui: "OyHkun"

132.

[ToBTOpEeHHE, 0000IICHIE, CUCTEMATH3AIUS
3HaHui: "OyHkun"

133.

[ToBTOpEeHHE, 0000IICHIE, CUCTEMATH3AIUS
3HaHU: "OyHKIHK"

134.

HToroBast KOHTposbHAs paboTta

135.

HtoroBast KOHTpoOJbHAs paboTa

136.

[ToBTOpEeHME, 0000IICHIE, CHCTEMATH3AITUS
3HAHUU

Bcero: 136 gacos




