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HOACHUTEJBHAA 3AIIMCKA

VYueOHblil Kypc «Anredpa M Havyaja MaTeMaTHYECKOro aHallu3a» SBISETCS OJHUM U3
HamOoJiee 3HAYMMBIX B MpOTrpaMMe CpPEeAHero oOiiero oOpa3oBaHUs, MOCKOJIbKY, C OJHOMN
CTOPOHBI, OH OOeCHeurBaeT MHCTPYMEHTAIbHYIO 0a3y JUisi M3y4eHHs] BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JIpyroil CTOPOHBI, (POPMUPYET JIOTHUECKOE U aOCTPAKTHOE MBIIIJICHUE
oOydJaronmxcsi Ha ypoBHE, HEOOXOIMMOM I OCBOCHHS MH(POPMATHUKH, OOIIECTBOZHAHUS,
UCTOPUH, CIIOBECHOCTH W JpYrMX JUCHUIUIMH. B pamkax paHHOro ydeOHOTro Kypca
oOydJaroniecsi OBJIaJIEBAIOT YHUBEPCAIbHBIM SA3BIKOM COBPEMEHHOM HayKH, KoTopas
dhopMyIHpyeT CBOU JIOCTUKEHUS B MaTeMaTH4ecKkon popme.

VY4eOHblil Kypc ayireOpbl 1 Hayall MaTEMaTHYECKOT0 aHaIM3a 3aKJIa/IbIBA€T OCHOBY IS
YCHENIHOTO OBJAJCHUA 3aKOHaMU (U3HMKH, XUMHH, OHOJOTHH, MOHUMAaHHS OCHOBHBIX
TEHJCHLIUNA Pa3BUTHS SKOHOMHUKHU U OOLIECTBEHHON U3HU, MO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IIU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTUSIX, YBEPEHHO MCIOJIb30BATh UX IS
JanbHelero o0pa3oBaHUs U B IOBCEIHEBHOW >KM3HU. B TO ’xe BpeMs OBIajeHue
aOCTPAaKTHBIMH M JIOTMUYECKHM CTPOTMMHM KOHCTPYKLHUSMHU ainreOpbl M MaTeMaTHYE€CKOIro
aHaJlu3a pa3BUBAET YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JOKa3bIBaTh YTBEPKJICHHUSI C IOMOIIBIO MHAYKIMHU U PACCYkKAATh I€IyKTUBHO, UCIIOJIb30BATh
000011IeHNe U KOHKPETH3alLlMI0, a0CTparupoBaHUE U aHAJIOTUIO, (OPMUPYET KPEaTUBHOE U
KPUTHUYECKOE MBIIIJIEHHUE.

B xone u3ydenus yueOHOro Kypca «Anredpa M Havajga MaTeMaTHYECKOTO aHAIH3ay
oOyJaroluecs: MoJIy4aloT HOBBIA OIBIT PELICHUS] MPHUKIAIHBIX 33134, CaMOCTOSTEIBHOIO
MOCTPOEHUSI MaTEMAaTUYECKUX MOJENIeH pealbHbIX CUTYallMil, HHTEPIPETAI[UU TOJTYYSHHBIX
pELICHH, 3HAKOMSTCS C IPUMEPAMH MaTEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOE, HAyKe
Y UCKYCCTBE, C BBIIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHplii Kypc 00JanaeT 3HAYMTEIbHBIM BOCIHMTATEIHHBIM MOTEHIIHAIOM, KOTOPBIH
peanu3yeTcsl Kak 4yepe3 y4eOHbI mMaTepuall, ClOCOOCTBYIONINI (OPMUPOBAHUIO HAYYHOTO
MUPOBO33pEHUSI, TaKk M 4epe3 cHenupuKy Yy4eOHOW JeATeNbHOCTH, Tpelyrouiei
MPOJIOJDKATEIPHON KOHLEHTPAallMM BHUMAaHUS, CAMOCTOSITEIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJy4YEHHBIN PE3yJIbTaT.

B ocHoBe Meronuku oOyuyeHus anreOpe ¥ HayajlaM MaTEMaTHYECKOIro aHaJIM3a JICKUT
JeSITeIbHOCTHBIN NPUHIUI 00YUYESHHUS.

B crpykrype ydeOHOro kypca «Anrebpa M Hadajga MaTEMaTHYECKOTO aHAIN3a»
BBIICJIEHBI CJIEAYIOLIME COAEPKATEIbHO-METOAUYECKUE JUHUU: «YHuciaa U BBIYMCICHUD,
«Dynkiuu U Tpadukm», «YpaBHEHHs M HepaBeHCTBa», «Hawama MaTemaTHueckoro
aHanusza», «MHO)KecTBa U JIOTMKa». Bce OCHOBHBIE COIEPKATEIBHO-METONYECKUE JTUHUU
U3YyYaroTCsl Ha MPOTSHKEHUM ABYX JIET OOyYEeHHsI Ha YPOBHE CpeHEro o0Iiero oopa3oBaHus,
€CTECTBEHHO JIONOJIHAS JpYr Jpyra M TIOCTENEHHO HAaChIIIasCh HOBBIMH TEMaMU U
pasnenamu. JlaHHbBINA yuyeOHBIM Kypc SIBISIETCS WHTETPATUBHBIM, MOCKOJIBKY OOBEAUHSET B
cebe coaepKaHUE HECKOJBKMX MAaTEMaTWYeCKHX JHUCLUMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MATEMATUUYECKUI aHaIU3, TEOPUS MHOXKECTB, MATEMATUYECKasl JIOTHKA U



apyrue. Ilo wmepe Toro kak oOydarommecss OBIafeBalOT Bc€ 0Oojee MUPOKUM
MaTEMaTUYECKUM aIllapaToM, Y HUX MOCIEI0BATEIbHO (POPMUPYETCS U COBEPIICHCTBYETCS
YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJElIb peaJbHOM CHUTyallMd, TPUMEHSTh 3HAHUS,
MOJYYECHHbIE TIPU M3YYEHUHM Y4yeOHOro Kypca, Mg PEHIeHUs CaMOCTOSITEIbHO
chopMyIHpOBaHHON MaTEMAaTHUYECKOM 3a/1aui, a 3aTEM UHTEPIPETUPOBATH CBOU OTBET.

ConepxartenbHO-MeTOANMYECKAasT JUHUA «Yucima W BBIUMCICHUS»  3aBEpLIAET
(dbopMHpOBaHHE HABBIKOB MCIIOJIb30BAHUS JIEUCTBUTENIBHBIX YHCEI, KOTOpOe ObLIO HayaTo Ha
YpOBHE OCHOBHOro o001iero ooOpa3oBanus. Ha ypoBHe cpemHero oOmiero oOpazoBaHUs
oco0oe BHHUMaHWE ynensercs (OPMHPOBAHUIO HABBHIKOB PAIMOHATLHBIX BBIYUCICHUH,
BKJIFOYAIOIINX B CeOsl MCIOJB30BAHHME PA3IUYHBIX (POPM 3amucH 4Wcia, YMEHHE NelaTh
NPUKUJKY, BBIIOJHATh NPUOTMKEHHBIC BBIYMCICHUS, OIICHUBATH YHUCJIOBBIC BBIPAKECHUS,
paboTaTh C MAaTeMaTHYECKUMHU KOHCTaHTaMH. 3HAKOMbIE OOYyYalollMMCS MHOXECTBa
HaTypaJbHBIX, LENbIX, PAIIUOHAIILHBIX U JCHCTBUTEIIHHBIX YUCEI JOTOIHIIOTCS MHOKECTBOM
KOMILUIEKCHBIX 4HCel. B KaXa0M U3 3THUX MHOXKECTB PAaCCMaTpPUBAIOTCSI CBOMCTBEHHBIE EMY
cnenuUyecKre 3aJladyd U OIepalvy: JCJICHWE HaIleNo, ONEPUPOBAHME OCTATKaMU Ha
MHOECTBE IICJIBIX YHCEJ, 0COOBbIE CBOMCTBA pallMOHAJIBHBIX M HPPAIMOHAIBHBIX YHCEN,
apudMeTHYECKUE OINepaldu, a TakKe MW3BJICUCHUE KOPHS HATypadbHOM CTEMEeHH Ha
MHO>KECTBE KOMIUIEKCHBIX YHCeN. braromaps mnocieaoBaTeIbHOMY pPACUIMPEHUIO Kpyra
UCIIOJB3YEMbIX YHCENI M 3HAKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHUS ISl PEIICHHS
pa3nUYHBIX 3a7a4 (GOPMHUPYETCS MPEICTABICHUE O €IMHCTBE MATEMATHKU KaK HayKd U €€
pOJIM B TOCTPOCHUW MOJCJIEH peaJbHOro MHpa, IIMPOKO HCIOJIB3YIOTCA 0000IIeHne u
KOHKpETHU3aIusl.

JIunusa «YpaBHEHUS] U HEPABEHCTBA» PEATU3YETCsl Ha MPOTSHKEHUU BCEro 0OyUYeHHUs Ha
YPOBHE cpefHero ooOmero oOpa3oBaHUs, MOCKOJIbKY B KaxaoM paszaeine I[Iporpammbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3adady. B pesynbrare oOydaromniuecs
OBJQJCBAIOT PA3JIMYHBIMM METOJAaMH PEUICHUS pPalWOHAJIbHBIX, HPPALUOHAIbHBIX,
MOKa3aTeIbHbIX, JIOTAPUPMHUUYECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUU, HEPABEHCTB U
CUCTEM, a TakXKe 3ajad, coiepXKalux mnapaMmerpbl. llolydeHHbIE YMEHUS UIIUPOKO
UCIIOJIB3YIOTCSL TPU MCCIENOBAHUU (PYHKIIMHA C TOMOIIBIO MPOU3BOJAHON, MPU PEUICHUU
OPUKIAJHBIX 33Jlad W 337a4 Ha HAXOXKJIEHUE HauOOJIBIIMX W HAUMEHBIIMX 3HAYCHUH
¢dbyukiuu. [laHnHas copepkaTenbHas JIMHUS BKIIIOYAET B ce0s Takke (POpMUpPOBAHUE YMEHUM
BBITIOJIHATHh Pacu€Thl Mo Gopmysam, MpeoOpa3oBaHus PAMOHAIBHBIX, UPPANMOHATLHBIX U
TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKKE BBIPAKEHUH, COAEpP)KAIIUX CTENEHU U
norapudMbl. brarogaps u3y4eHuIo anreOpanyeckoro mMarepuaina MPOUCXOAUT JalbHEnIee
pa3BUTHE AJTOPUTMHYECKOTO U aOCTPAKTHOTO MBIIUICHUS 00YyYarommxcs, GOpMHUPYIOTCS
HaBBIKU JEAYKTUBHBIX PacCykAeHUM, padOThl ¢ CUMBOJIBHBIMU (hOpMaMU, MPEICTABICHUS
3aKOHOMEPHOCTEN W 3aBUCHUMOCTEN B BHJI€ PABEHCTB M HEPABEHCTB. AJreOpa mpeniaraet
3¢ (HEeKTUBHBIE UHCTPYMEHTHI Uil PEIICHUsI MPAKTUYECKUX U €CTECTBEHHO-HAyYHBIX 3aj1ad,
HarJISIIHO IEMOHCTPHUPYET CBOU BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopepxarenbHo-MeTogudecKas JHUS « DyHKIUHU U Tpa@UKu» TECHO MEPerieTaeTcs C
IPYTMMH  JIMHUSIMA ~ y4€OHOTrO Kypca, TIOCKOJbKY B KakKOM-TO CMbIC]IE  3a7aéT
MOCIIEIOBATENPHOCTh M3YUYCHMsI Marepuana. M3ydeHue CTeneHHOM, NO0Ka3aTelIbHOM,



norapuMUYECKOH UM TPUTOHOMETPUYECKUX (PYHKIUMH, HX CBONUCTB U TpaduKoOB,
UCIOJIb30BaHUE QYHKUUN JUIsl pEelIeHUs 3a/1ad U3 JPYTruX YYEOHbIX MPEIMETOB U peaibHON
KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKHUM aHAIM30M, TaK M C PELICHUEM YpaBHEHUHN U
HepaBeHCTB. [Ipu 3ToM OoJbiioe BHUMaHUE yenseTcs (OpMUPOBAHUIO YMEHHs BBIpAXKaThb
dbopMysiaMy 3aBHCHUMOCTH MEXAY pa3IHMYHbIMH BEIMYMHAMH, HCCIIEOBATh MOJIYYCHHBIC
byHKIMHA, CTpouTh uX rpaduku. MaTtepuan 3TOH COAEp)KaTeTbHON JMHUU HalleJIeH Ha
pPa3BUTHE YMEHHI ¥ HABBIKOB, MO3BOJISIOIINX BbIPAKaTh 3aBUCUMOCTH MEKy BEIMUYMHAMU B
paznuuHoi  (opme: aHanuTHUYecKou, rpaduueckoil u croBecHou. Ero wusyuenue
CIIOCOOCTBYET Pa3BUTHIO ANTOPUTMUYECKOTO MBINIICHUS, CIIOCOOHOCTH K OOOOIICHHIO U
KOHKPETH3al1uH, UCIIOJIb30BAHUIO aHATIOTUH.

ConepxarenbHass auHusa  «Hagama  MaremMaTHyeckoro aHain3a»  MO3BOJISET
CYIIECTBEHHO PACIIUPUTh KPYT KaK MaT€eMAaTUYECKHUX, TaK U MPUKIAAHBIX 3a7a4, JOCTYITHBIX
oOy4Jarommmcsi, TaK Kak y HHUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH Tpa(UKU CIOXHBIX
GyHKIMA, OmpenensaTh MX HauOOJBIINE W HAMMEHBIINE 3HAYCHUS, BBIUMCISATH IUIOMIAIH
buryp u O00BEMBI TEN, HAXOOUThb CKOPOCTM M YCKOpeHus mpoueccoB. JlaHHas
coJepKaTelibHas JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH TMOCTPOEHHS MaTEMaTHYECKUX
MoJieJIel peasbHbIX CUTYalUid, MO3BOJIAET HAXOAUTh HaWIydllee PelIeHNe B MPUKIAIHbIX, B
TOM  YHCI€  COLHMAIBHO-DKOHOMHMYECKHMX,  3aJadyaX. J3HAKOMCTBO C  OCHOBaMH
MaTEeMaTHYeCKOr0  aHaliu3a CHOCOOCTBYeT pa3BUTHIO  aOCTPaKkTHOTO, (opmasibHO-
JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, (POPMHUPOBAHUIO YMEHUW pacClO3HaBaTh
NPOSBIICHUS] 3aKOHOB MaTEMAaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaroniecs: y3HarT O
BBIJAIOUINXCS PE3YNIbTATAX, MOTYYEHHBIX B XO/I€ Pa3BUTHUS MAaTEMAaTUKH KaK HAYKH, U 00 UX
aBTOpax.

CopnepxxarenbHO-MeTOIMYeCKas: JIMHUSA «MHOXECTBA W JIOTMKa» BKIIOYaeT B cels
AJIEMEHTBl TEOPUHU MHOXKECTB MW MATEMATHUYECKOW JIOTMKH. TeopeTMKO-MHOKECTBEHHBIE
Ipe/ICTaBJICHUs MPOHU3BIBAIOT BECh KYpPC HIKOJIBHOM MaTeMaTHKU U TMpejyiararoT Hanbosee
YHUBEPCAIbHBIA SA3bIK, OOBEAUHSIOMINNA BCE pa3/iesibl MATEMATUKU U €€ MPUIOKEHUN, OHU
CBA3BIBAIOT Pa3Hble MATEMaTUYECKUE TUCUUIUIMHBI U HUX NPWIOKEHUS B €JUHOE LIEJIOE.
[ToaToMy Ba’KHO J1aTh BO3MOXKHOCTh O0yUaroemMycs IoHUMaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK COBPEMEHHOW MAaTE€MaTUKH W HCIOJIb30BATh €r0 JJIsl BBIPAXKEHUS CBOUX MBICIIECH.
Jpyrum BaKHBIM MPU3HAKOM MAaTe€MaTHUKU KaK HAyKW CIENyeT MpU3HATh CBOMCTBEHHYIO €
CTpPOrocTb OOOCHOBAaHMM M  CJIEAOBAHHE ONPENEIEHHBIM IpaBUJIaM  MOCTPOCHUS
J0Ka3aTeIbCTB. 3HAKOMCTBO C JJEMEHTAaMHU MAaTE€MaTU4YeCKOM JIOTMKH CIIOCOOCTBYET
Pa3BUTHIO JIOTHYECKOTO MBINIJICHUST O0O0ydYaronuuxcsi, IO3BOJIIET WM CTPOUTH CBOU
pacCy’>kJieHusT Ha OCHOBE JIOTMYECKHX TMpaBuil, (HOPMHUPYET HABBIKM KPUTHYECKOTO
MBIIICHUSL.

B yueOHOM kypce «AnreOpa ¥ Hayajga MaTeMaTHYECKOrO AaHAIIN3a» MPUCYTCTBYIOT
OCHOBBl ~MaT€MaTHYECKOTO MOJICIMPOBAHUS, KOTOpbIE IMPHU3BAHBI CHOCOOCTBOBATH
(OpMHPOBAHUIO HABBIKOB MOCTPOCHUSI MOJENIE peaslbHbIX CUTYyalluil, UCCIEAOBAHUS ITUX
MoJieJie C TIOMOIIBIO ammapara aiareOpbl U MaTeMaTHUYeCKOro aHalv3a, UHTEpIpeTaluu
MOJIyYEHHBIX pe3yabTaToB. Takue 3ajaHusl BILUIETEHbI B KaXIbIM U3 Pa3lesioB MPOrpPaMMBbl,
MOCKOJIBKY BEChb MaTepuaid y4eOHOro Kypca IIMPOKO WCHOJB3YeTCS [UIsl pelleHus



NPUKIAIHBIX 3a1ad. [lpuw permeHurn peadbHbIX TMPAKTHYECKUX 3ajad  oOydarommecs
pPa3BUBAIOT HAOJIOIATEIBHOCTh, YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJIB30BaTh AHAJIOTHI0, 0000IIaTh MU KOHKPETHU3UPOBATH MpodiieMy. JlesTenbHOCTh MO
(GhOpMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX 3aa9 OPTaHU3YETCsI B MPOIIECCe U3YUCHUS
BCEX TEM yUeOHOTro Kypca «Anredpa u Hadajga MaTeMaTHIECKOTO aHAIH3a.

Ha wu3ydenme yueOHOrO Kypca «Anrebpa W Hadajga MaTEMaTHYECKOTO aHaIU3ay
otBoauTcs 272 yaca: B 10 kimacce — 136 gacoB (4 yaca B Heneno), B 11 kimacce — 136 gacos
(4 yaca B HEJIEIIO).



COAEPKXAHUE OBYUEHUA
10 KUIACC

Yucia 1 BBIYMCICHUSA

Panmonanbupie  uucna. OOBIKHOBEHHBIE W JECATUYHBIE APOOH, TMPOLIECHTHI,
OeckoHeuHbIe Tepuoanyeckue apodu. Ilpumenenue apoOeil M MPOIEHTOB I PEIICHUS
NPUKJIAAHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACIed 3HAHUU U pEAIbHOMN KU3HU.

JleficTBuTeNbHBIE YKcia. PalioHaibHbIE U UppallMOHATIbHBIE Ynciia. ApupMeTUIeCcKue
onepauuu ¢ ACUCTBUTEIIBHBIMU YUCIaMHU. MOJIysIb JE€MCTBUTEIBHOTO YKCIIAa U €r0 CBOMCTBA.
[IpubnmkEHHbIE BBHIYUCICHUSA, TpPaBUJIa OKPYIJICHUS, NPUKHAKA W OIEHKAa pe3ysbTaTa
BBIYHCIICHUN.

Crenenp ¢ nensiM nokaszareneMmM. bunom Herorona. Mcmosb3oBaHue mnoaxonsuien
dbopMbl  3amKMcu  JACHUCTBUTENBHBIX YHCEN JUIS pEIIeHUs MNpPaKTUYECKUX 3a7ad |
MPEJICTABJICHUS JAHHBIX.

ApubdmMernuecknii KOpeHb HaTyPaJIbHON CTETIEHU U €T0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM MTOKA3aTEJIEM U €€ CBOWCTBA, CTENEHb C JIEUCTBUTEIbHBIM
[I0Ka3aTeJIeM.

Jlorapudm uncna. CoiictBa sorapudma. Jlecaruunpie 1 HaTypaJibHbIE JOrapU(PMBI.

Cunyc, KOCUHYC, TAHT'€HC, KOTAHT€HC YUCIIOBOr0 apryMeHTa. ApKCHUHYC, apKKOCUHYC U
APKTaHI'€HC YHUCIIOBOTO apTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXJIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHUS U YpaBHEHUS-CIIEACTBUS. HepaBeHCTBO, pelieHre HEPAaBEHCTBA.

OcCHOBHBIE METOJABI PEIICHHUS LEJIbIX W JPOOHO-pAllMOHANIBHBIX YPaBHEHUH U
HEpaBEHCTB. MHOTO4YICHBI OT OJHOW MEPEMEHHOW. J[eJieHHne MHOro4jIeHa Ha MHOTOYJIEH C
octaTkoM. Teopema be3y. Muorousens ¢ nenbsiMu koddduiuentamu. Teopema Buera.

[TpeobpazoBaHus YKCIOBBIX BBIPAXKEHUN, COAEPIKAIINX CTETICHU U KOPHHU.

Uppaunonaneubie ypaBHeHUs. (OCHOBHBIE METOABI PEUICHHUS HPPALMOHATIBHBIX
YPaBHEHUM.

[Toka3arenbHble ypaBHEHHUS. OCHOBHBIE METO/IbI PELICHUS NTOKA3aTEIbHBIX YPABHEHUMN.

[IpeoOpa3zoBaHue BhIpaXXEHH, COAEPKALTUX JTOTapU(MBI.

Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METOJBI pELICHUS] JOTrapuOMUUIECKUX
YPaBHECHUM.

OcHoBHBIE TpuUTOHOMETpHUeckue Gopmynsl. [IpeoOpazoBanne TPUTOHOMETPUUECKUX
BBIpaKCHUH. PellieHne TpUroHOMETpUYECKUX YPABHEHU .

Pemienue cucrem JIMHENHBIX ypaBHEHHW. Marpuiia CUCTEMbI JIMHEHHBIX YPaBHEHUM.
Onpenenurens MaTpunbl 2X2, €ro reOMETPUYECKUN CMBICT M CBOWCTBA, BBIYMCIIEHUE €TI0
3HAYEHHUS, NPUMEHEHUE OINPEIACIUTENS U1 PEIICHUS CUCTEMBbl JIMHEWHBIX YPABHECHUMU.
Pemenne npuknagHpix 3a7a4 ¢ NOMOIIBIO CHUCTEMBI JIMHEWHBIX yYpaBHEeHUU. MccnenoBanue
IIOCTPOEHHOU MOJENH C ITIOMOIIBI0 MATPULL U OIIPEAEIIUTEIIEH.



[TocTpoenne MaTeMaTHYECKUX MOJIEJIEN PEAIbHOW CUTYyallMu C TOMOLIBIO YPABHEHUU U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX 3a1a4 U
3a/1a4y U3 pa3IuvHbIX 00JacTel HAyKU U peaibHOM KU3HHU.

DOyHKUNHA U TPaPuKun

Oynkuus, crnocodsl 3amanust GyHKuuu. B3anmuo oOpatnbie ¢ynkiuu. Kommosumus
¢bynkuwmii. ['padux byaknmum. DneMeHTapHbie npeodpazoBanus rpaduKoB PyHKITUH.

OOnacTe ompeneneHuss M MHOXECTBO 3HaueHud ¢yHkuuu. Hymu @yHkumu.
[TpomexyTku 3HakomocTostHCTBA. U&rHbie u Heu€THble (QyHkuuu. Ilepuonuueckue
bysakun. [IpomexxyTku MOHOTOHHOCTH (PYHKIHMH. MaKCUMyMbl U MUHUMYMBI (DYHKIIHU.
Haubonbiiee u HauMeHblee 3Ha4eHUs (QyHKLINUN Ha IPOMEXKYTKE.

JluneiiHas, kBagpaTuyHas M JAPOOHO-IMHENHHas  QYHKOUM.  DJEMEHTapHOE
HCCIIEZIOBAHNE U TIOCTPOEHHUE UX I'pa(UKOB.

CrenenHas QpyHKIMS C HaTypaJbHBIM U LIeNbIM TMOKa3areneM. E€ cBoiicTBa u rpaduxk.
CpoiicTBa 1 rpaduk KOpHs N-O¥ CcTeNneHu Kak (GyHKIMH OOpaTHOW CTENEHU C HATypalIbHBIM
IIOKA3aTEeIIEM.

[loxazarenbHast u Jjorapudmuueckas ¢QyHKOUM, UX CBOMCTBA M IpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuroHomerpuyeckass OKpPYKHOCTb, OIPEIEICHUE TPUTOHOMETPUUECKUX (YHKIIHMA
YUCJIOBOTO apryMEHTA.

OyHKIMOHAIBHBIE 3aBUCHUMOCTH B pealbHBIX Ipolieccax M sBieHUsX. ['paduku
peanbHbIX 3aBUCUMOCTEH.

Hayana MaTeMaTH4eCKOro aHajIu3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJIEeIOBATEIILHOCTEH. MeTton
MaTeMaTUYeCKOW HWHAYKIMU. MOHOTOHHBIE M OIPAaHUYEHHBIE IIOCIIENOBATEIBHOCTH.
HcTopusi BO3HUKHOBEHHUS! MAaTEMATUYECKOT0 aHAJIN3a KaK aHajn3a OECKOHEUHO MaJlbIX.

Apudmernueckas U TreomMeTrpuueckas Inporpeccud. beckoHeuHo yObIBaroIas
reomerpuyeckas nporpeccus. CyMma OeCKOHEYHO yOBIBalOIIEH TI'€OMETPUUYECKON
nporpeccuy. JIMHEHWHBIM M JKCIOHEHIUANbHBIM pocT. Yucno e. Popmyisia CIOKHBIX
poLeHTOB. Mcrnosnb30BaHWe NPOrpecCUy Id PELICHUS peajbHbIX 3a1ad MPUKIALHOTO
Xapaxkrepa.

HenpepoiBHble GyHKIMM W UX cBoMcTBAa. Touku paspbiBa. ACHUMOTOTHI TpadUKOB
¢bynakuii. CBoiicTBa (GyHKIMH HEMPEPHIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB Ml PEeIICHUs
HepaBeHCTB. [[puMeHeHre CBONCTB HEMPEPHIBHBIX (DYHKITUHN JJIS PEIICHUS 3a71a4.

[lepBass u BTOpas mnpousBoaHble (yHKUMU. OrnpenencHue, I'€OMETPUUYECKUN U
($uznyecKuil CMbICI IPOU3BOIHOMN. YpaBHEHHUE KacaTeIbHOU K rpa@uKy QyHKIHH.

[IpousBoanbie 3neMeHTapHbIX (QyHKuA. [lpou3BogHast CcyMMbl, TpPOU3BEIACHUS,
YaCTHOT'O M KOMIO3ULUU (PyHKLIUH.

MHoskecTBa H JIOTHKA

MHoxecTBO, omepalMyd HajJ MHOXECTBAMH M MX CBOMCTBa. J(marpammel Oilnepa—
Benna. IlpuMeHeHue TEOPETUKO-MHOXKECTBEHHOIO ammapara i ONMCaHUs peallbHbIX
MPOLIECCOB U SIBJICHUM, TPU PEIIEHUH 3a]1a4 U3 APYTUX YUeOHBIX MPEIMETOB.



OmpenencHue, Teopema, CBOMCTBO  MaTeMaTHYECKOro  OOBEKTa,  CICACTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJILHBIC YPABHEHUSI.

11 KITACC

Yucaa v BBIYMCICHUS

Hatypanenble u nensle uucia. [I[pumeHeHne NMPU3HAKOB JAEIMMOCTH LENbIX YHCE,
HanOonpIui o0mmit aenurend (mamee — HOJl) u HamMmeHbimee oOmiee KparHoe (nanee —
HOK), ocraTkoB 1o Moaymto, anropurMa EBkinuaa 1uist pemieHns 3aad B LEIbIX YUCIAX.

Kommnekcuble uyucna. AnreOpanyeckas M TpPUTOHOMETpUYecKas (OpMbI 3amucu
KOMIUIEKCHOTO — 4Yncia. Apudmernyeckue Omepanud C KOMIUIGKCHBIMH — YHCJIAMHU.
N300pakeHre KOMITJIEKCHBIX YHCENI Ha KOOpJAWHATHOW miockoctr. dopmyma Myaspa.
KopHu Nn-oM creneHu W3 KOMIUIEKCHOIO 4ucia. IIpyuMeHeHue KOMIUIEKCHBIX YHuCeN Ul
pelieHus (U3NYECKUX U FEOMETPUUECKUX 3ajau.

YpaBHeHusl 1 HEPaBeHCTBA

CucreMa M COBOKYNHOCTh YpPaBHEHUH M HEpPAaBEHCTB. PaBHOCUIIBHBIE CHUCTEMBI U
CUCTEMBI-CIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OT0Op KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHHUH C MOMOIIBIO TPUTOHOMETPUUYECKOU
OKPYKHOCTH. PellieHre TpUroHoMeTpuIEeCKMX HEPABEHCTB.

OcHOBHBIE METO/IbI PELIECHUS TTOKA3aTENbHbBIX U JOrapu(pMUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pELIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABl PEIICHHS CHCTEM W  COBOKYIHOCTEM  paluOHAJIbHBIX,
UppaLMOHAIbHBIX, TI0KA3aTEIbHBIX U JOTAPU(PMHUUECKUX YPaBHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpuMeHeHne ypaBHEHHIA, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX 3a7ad U
3a/lady U3 pas3IUYHbIX 00JIaCTe HAyKHM U PEATbHOM JKW3HHM, MHTEPHpPETalrs MOJIyYEHHBIX
pEe3yJIbTaToB.

DYyHKIUN U TPaPUKHU

I'padux komnozumu pyHkuui. ['eomerpuyeckue 00pas3bl ypaBHEHUN U HEPABEHCTB HA
KOOPJIUHATHOM TNIOCKOCTH.

Tpuronomerpuyeckue PyHKIINHU, X CBONCTBA U TPAPUKH.

I'padmyeckue MeTonbl pElICHUS YpaBHEHMM U HepaBeHCTB. I'pauueckue MeTO]ibl
pelIeHys 3a7a4 ¢ TapaMeTpaMH.

Hcnonb3oBanue rpadukoB (QYyHKIMI JUIsl UCCIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PEUICHUH 3a/1ad M3 JIPYTUX y4eOHBIX MPEAMETOB W peajbHOU
KU3HU.

Hayana MaTeMaTH4eCcKOro aHajamusa

[IpumeHeHrne NpPOU3BOJHOM K HCCIEAOBaHUI0 (YHKIMA HAa MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxknenune HauOONBIIETO M HAUMEHBIIETO0 3HAYEHUH HEMpepbIBHOU
(GYHKIIMHM Ha OTpe3Ke.



[IpumeHeHnne NpPOU3BOAHOM I HAXOXKICHUS HAWJIYUIIErO0 PELICHHS B IPHUKIIAIHBIX
3alayax, JJIs OMpeNeleHUs] CKOPOCTH U YCKOPEHUSs Ipoliecca, 3aJaHHOro (opMysiond WU
rpadukom.

[lepBooOpazHas, OCHOBHOE CBOMCTBO MepBooOpasHbixX. [lepBooOpas3Hbie aeMeHTapHbIX
¢bynkuwmii. [TpaBuna Hax0XACHUS IEPBOOOPA3HBIX.

WNuterpan. l'eoMeTpuyecKuid CMBICI HMHTETpasia. BpluuciieHHE OIpenes€HHOTO
uHTerpaia mno popmyne Herotona-JIeitOuuiia.

[IpuMeHenue uwHTErpaia Jyisi HAXOXICHUs IUIONIaAed MmiIockux (Guryp u o0bEMOB
F€OMETPUYECKHUX TEIL.

[Tpumepsr peleHun g depeHnaITbHbIX YPaBHEHUM. Maremaruueckoe
MOJIETUPOBAHKUE PEATBHBIX MTPOILIECCOB € MOMOIIbIO AU(PPEepeHIIUATBHBIX YPAaBHEHHI.

IINTAHAPYEMBIE PE3VJIBTATBI OCBOEHUA YUEBHOI'O KYPCA «AJIT'EBPA U
HAUYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHB) HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHCKOro BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh TPAXAAHCKON TMO3ULIMHM OOyYaromlerocs Kak aKTHBHOTO H
OTBETCTBEHHOT'O WJIEHA POCCUICKOr0 OOLIECTBA, IPE/ICTABIIEHUE O MATEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH, MPOLEAYp TPakIaHCKOro 00IecTBa
(BBIOODBI, OMPOCHL U IPYTOE), YMEHHE B3aMMOJICCTBOBATh C COIIMAIIbHBIMUA WHCTUTYTaMH B
COOTBETCTBUH C UX (YHKIMSIMHU U HA3HAUCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh POCCUMCKON Ipa’kIaHCKOW UIEHTUYHOCTH, YBAXKEHUS K IIPOILIOMY
U HACTOSIIEMY POCCUMCKOM MAaTEMATHKH, LEHHOCTHOE OTHOUIEHWE K JOCTHMKEHHUIM
POCCHMCKUX MATEMATUKOB U POCCUUCKONM MAaT€MaTUYECKOW IIKOJIbI, UCIOJIb30BAHUE ITUX
JOCTHXKEHUN B IPYTUX HAyKaX, TEXHOJOTHUAX, CPepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHME JYXOBHBIX LEHHOCTEl pPOCCHUHCKOro Hapoaa, CPOPMHUPOBAHHOCTb
HPAaBCTBEHHOI'0 CO3HAHMSA, JTUYECKOIO IIOBEICHMs, CBSA3aHHOTO C IPAKTUYECKUM
OPUMEHEHUEM JOCTHXKEHUN HAYKH U IESITENbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIA/1A B
OCTPOEHUE YCTOMYMBOTO OYyIIEro;

4) 3CTEeTH4eCKOr0 BOCIIUTAHUA:

ACTETUYECKOE  OTHOLIEHWE K MHpPY, BKIKOYAsg OCTETHKY MaTeMaTH4YEeCKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/lay, PEIICHUW, pPaACCYXKIEHUN, BOCHPUUMYHBOCTh K
MaTEMAaTUYECKUM aCIEKTaM pa3JIuYHbIX BUIOB UCKYCCTBA;

5) pu3uvyecKoro BOCIUTAHUSA:

c()OPMHPOBAHHOCTh YMEHHS NPUMEHATh MaTeMaTUYE€CKUE 3HaHUS B HHTEpecax
3I0pOBOrO M 0€30MacHOro 00pasa JKW3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATUH W OTHbIXa, peEryJspHas



¢du3nueckass aKTUBHOCTH), (DU3UYECKOE COBEPIECHCTBOBAHUE TMPHU 3aHATHUSX CIOPTUBHO-
03710POBUTEIBHOM JIEATETLHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHWE IICHHOCTU TPYAOTIOOUS, WHTEPEC K Pa3IMIHBIM
chepam mpodeCCHOHATBHOW  NEATELHOCTH, CBS3aHHBIM C MaTeMaTUKOW u  eg
MPWIOKEHUSIMUA, YMEHHE COBEpINAaTh OCO3HaHHBIM BBIOOp Oyaymied mnpodeccun u
peaNM30BbIBaTh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTEeMaTHYeCKOMY OOpa30BaHUI0 M CaMOOOpPa30BaHHUIO Ha MPOTSHKEHUH BCEH KU3HU,
TOTOBHOCTh K AKTUBHOMY YYacTHIO B PENICHUH MPAKTHYCCKUX 3a7ad MaTEeMaTUYECKON
HaIpaBJICHHOCTH;

7) IKOJIOTrU4eCKOTr0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, NMOHHUMaHUE BIUSHUS COLUAIBHO-
DKOHOMHYECKUX IPOIECCOB HA COCTOSHUE TPUPOJHONW M COIMAIBHOW CpPENbl, OCO3HAHUE
TJI00AIBHOTO ~ XapakTepa JKOJOTHYECKUX MpOoOJieM, OpWEHTalds Ha TPUMCEHEHHUE
MaTeMaTUYeCKUX 3HAHWM JJisi pemIeHus 3a7a4y B OOJacTH OKpPYJKalolled Cpejpbl,
IUIAHUPOBAHUE TOCTYIKOB M OLIEHKM WX BO3MOXHBIX IOCJIEICTBUM I OKpyKarouieh
CpEeIIbI;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHM M OOIIECTBEHHOW NPAKTUKHU, MOHMMAHUE MAaTEeMaTHYECKOW HayKH Kak
chepbl 4YeIOBEUECKOW NeATeTbHOCTH, JTaloB €€ pa3BUTHS M 3HAYUMOCTH JJIsl Pa3BUTHS
[IMBWJIN3AINHN, OBJIAJICHUC SI36IKOM MATEMAaTHKH W MaTeMaTHYEeCKOW KyJIbTYypOHl Kak
CPEIICTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO M HCCIIEI0BATEIHCKYIO
JeSTENBHOCTh UHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS

ba3oBble jornueckue aeicTBUs:

BBISIBJISITh U XapaKTePHU30BaTh CYILIECTBEHHbIC MPU3HAKK MATEMATHUYECKUX OOBEKTOB,
MOHSATUHN, OTHOIICHUH MEXAY TMOHATUAMH, (DOPMYIUPOBATH OMPENEICHUS TOHSITHUH,
yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUS ISl 00OOLIECHUS U
CpPaBHEHMSI, KpUTEPUHU IPOBOJUMOI0 AHAIIN3A;

BOCIIPUHUMATh, (POpMyIUpOBaTh U MPEOOPA30BBIBATH CYXKIEHUS: YTBEPAUTEIbHbBIE U
OTpHUIIaTeIbHBIC, SAUHUIHBIC, YACTHBIC U 00IINE, YCIOBHBIC,

BBISIBIISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHs B (haKTax,
JaHHBIX, HAOMIONEHUSIX W YTBEPKICHHUAX, Npenjaratb KpPUTEPUU JUISI BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEYUN;

JI€JIaTh BBIBOJBI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U MHIAYKTHBHBIX
YMO3AKJIFOUCHU I, YMO3AKIIFOUEHHUN 110 aHAJIOTUH;



MIPOBOAUTH CAMOCTOSITEIBHO J10Ka3aTeIbCTBA MATEMAaTUUECKUX YTBEPKICHUM (IIpsMblIe
U OT IPOTUBHOIO), BBICTPAWBATh aPIyMEHTAIIMIO, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBOJIBI;

BBEIOMPATHh CHOCOO pemieHus ydeOHOW 3amadn (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOMSIINI C YYETOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPHUEB).

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

WCIIOJB30BaTh  BOMPOCHl  KaK  MCCJIEAOBATEIbCKUM  MHCTPYMEHT  IO3HAHUA,
dbopMyIUpOBaTh BOMPOCH], (UKCUPYIONMIME MPOTHBOpEUUE, MpoOJIeMy, YCTaHABIIUBAThH
MCKOMOE U JJaHHOE, (P OPMHUPOBATh TUTIOTE3Y, apTYMEHTUPOBAThH CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAaMOCTOSATENbHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIE0OBAHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEW MAaTeMaTUYeCKOro 00bEKTa, SIBJICHHUS, MPOIECCA, BHISBICHHUIO
3aBUCUMOCTEHN MeXIAy 00BEKTaMu, IBIICHUSIMU, TPOIIECCAMU;

CaMOCTOATENLHO  (OpMyIHMpoBaTh OOOOIICHUS W  BBIBOJABI IO  Pe3yJIbTaTaMm
MPOBEAEHHOTO HAONIOJCHMSI, WCCICIOBAHMS, OIICHUBATH JOCTOBEPHOCTH TMOIYYECHHBIX
pE3yNbTaTOB, BHIBOJOB M 0000IICHUM;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOILIECCa, a TAKXKE BBIABUTATh MPEANOI0KECHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBIISATH N€PUITUTH MHGOPMAIINH, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETa HA BOMPOC U
JUISL peleHus 3a/1a4u;

BbIOMpaTh MHGOpPMALUIO W3 KMCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATh HWH(OOpPMAIUIO pa3IWYHBIX BHIOB U (Hopm
MIPEJCTABIICHHUS;

CTPYKTYpUpPOBaTh HMH(MOpPMAIUIO, MPEACTaBIATh €€ B  pa3auuHblx  (Qopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OIICHUBATh HAAEKHOCTh HHGPOPMAIMU TI0 CaMOCTOSTENIBHO C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKkaTHBHBIE YHHBepPcadbHble YyueOHbIe 1elicTBUSA

OO0menne:

BOCIPUHUMATh U (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBUSMHU U LEISIMU
oOIIeHHUs], ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX
TEKCTaxX, JaBaTh IMOSCHEHHSA IO XOJy peIIeHUs 3aJayd, KOMMEHTHPOBATH IOJy4YEHHBIN
pe3yJbTarT;

B X0j1€ OOCY>KICHHsI 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaEMOW TEMBbI, TPOOIIEMBI,
pelaeMoil 3a1a4u, BbICKa3bIBaTh UJIEH, HALIEJICHHBIC HA MOMCK PELIEHUS, COIOCTABIISATh CBOU
CYXKJEHHUS C CYXICHMSAMHU JAPYTUX YYaCTHHUKOB JAMajora, oOHApyXHWBaTh pazIuuue |
CXOJ/ICTBO TIO3MIIHH, B KOPPEKTHOH opme GOopMyINpOBaTh Pa3HOTIACHS, CBOM BO3PAXKCHHS;

MPEJICTaBIATh PE3yIbTaThl PEIICHUs 3a/1a4i, SKCIIEPUMEHTa, UCCIICIOBAHMsI, TIPOCKTA,
CaMOCTOSITENILHO BBIOMpPaTh (OpMaT BBICTYIUIGHHS C YYETOM 3aqad Mpe3eHTalud U
0COOEHHOCTEH ayTUTOPUH.



PeryasiTuBHbIe YHHBeEpPcaJbHbIE YueOHbIE 1eiCTBUSA

Camoopranu3amnus:

COCTaBJIATH IUJIaH, aJTOPUTM PEIICHHS 3a/Jaud, BRIOUPATh CIOCOO pEIIeHUs ¢ Y4ETOM
UMEIOIIUXCSA  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpOBaTh U
KOPPEKTUPOBATH BAPUAHTHI peLICHUH ¢ Y4€TOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbI HHTEJIEKT:

BIIAJICTh HABBIKAMHM TIO3HABATEIHLHON pedICKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUW W  MBICIUTENBHBIX TPOIECCOB, WX pe3yJbTaTOB, BIAJETh CIOCOOaAMHU
CaMOMPOBEPKH, CAMOKOHTPOJISI IIPOLIecca U Pe3yJibTaTa pelieHus] MaTeMaTHYeCKOM 3a1auu;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYThH NMPU PEUICHUU 3a7a4d, BHOCHTH
KOPPEKTUBBI B JCATCIBPHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HANJICHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBME pe3yJbTaTa LEIU U YCIOBUSM, OOBICHATH TMPUUYUHBI
JOCTWKEHUS WIM HEJOCTHKEHUSI PEe3yJbTaTOB ACSTEIbHOCTH, HAXOAUTh OIIMOKY, JAaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTD:

MOHUMATh W HWCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAUBHUAYaIbHOW pPabOTHI
MpU PEIICHUH Yy4eOHBIX 3aja4, MPUHUMATH I€JIb COBMECTHOM JEeATEIbHOCTH, MIIAHUPOBATH
OpraHu3allil0 COBMECTHOW paboThl, pachpenensiTb BUIbI paboOT, JAOroBapUBaThCA,
00CyKIaTh MPOIECC U Pe3yabTaT padoThl, 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX opMax paboThl (00CYKIeHUS, 0OMEH MHEHHM, «MO3TOBBIE
IITYPMBI» ¥ WHBIE), BBIIOJHATH CBOIO YacTh PabOThI M KOOPAMHUPOBATH CBOU JIEHCTBUS C
JIPYTUMHU YWIEHAMH KOMAaH/bl, OLIEHWBATh KauyeCTBO CBOEr0 BKJAJa B OOHIMI MPOIYKT IO
KpUTEpHUsIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMHU B3aMOICHCTBHSI.

INPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOydenus B 10 kjacce oO0ydaroluiicss MOMYUYUT CIEAYIOIIME MPEAMETHBIC
pe3ynbTaThl MO OTAETBHBIM TeMaM paboueil mporpaMMbl y4eOHOTO Kypca «Anredpa u
Ha4aJla MaTEMaTHYECKOIO aHaJIN3ay:

Yuciaa v BBIYMCICHUS:

CBOOOJHO  ONEpUPOBATh  MOHATHSAMHU:  PAlMOHAIILHOE  YHCIIO, OECKOHEYHas
nepuoanyeckas IpoOb, MPOLUEHTHI, UPPALMOHAIBHOE YKCI0, MHOXKECTBA PALIMOHAIBHBIX U
JNEHUCTBUTEIBHBIX YUCEN, MOAYJIb AEUCTBUTEIBHOTO YNCIIA;

OPUMEHATh JApOoOM M HPOLEHTHl JJIs PELICeHMs NPUKIATHBIX 3aJad M3 Pa3IMuHbIX
OTpaciey 3HaHUU U PEaIbHOU )KU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIYUCIEHUS, PAaBUJIa OKPYIJICHHS, TPUKUIKY U OLICHKY
pe3ynbTara BBIYUCICHUM;

CcBOOO/IHO ONEpUPOBATH IMOHSATHEM: CTENEHb C IIeJIbIM IOKa3aTesIeM, HCIOJIb30BaTh
HOAXOAILYI0 (POpPMY 3aIIUCH JEHCTBUTENIBHBIX YMCEN JJISl PELIEHMs] IPAKTUYECKUX 3a]ad U
MIPE/ICTABIICHUS IaHHBIX;



cBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUIN KOPEHb HATYPaJIbHOM CTEIEHU;

CBOOOJTHO OTMIEPUPOBATH MOHATHUEM: CTEIICHb C PAIMOHAILHBIM MTOKa3aTeNIeM;

CBOOO/JHO OMEpUPOBATH MOHATHAMHU: JIOTapU(pM YHUCla, ACCITHUYHBIE W HATYypaJbHBIC
aorapudmer;

cBOOOHO OMEPUPOBATH MOHITHIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO
apryMeHTa;

ONepUPOBATh MOHITUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI'E€HC YHCIOBOTO apryMEHTa.

YpaBHeHHs U HEPaABEHCTBA:

CBOOOJIHO  ONEpPUpPOBaTh MOHATUSAMHU: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCWJIbHBIC YPaBHEHUS U YPABHECHUS-CIICCTBUS, PABHOCHIIbHBIC HEPABEHCTBA;

NPUMEHSTh PA3IMYHBIE METOJIbl PEUICHUS PALMOHAIBHBIX W APOOHO-pAlMOHAIBHBIX
ypaBHEHUH, MPUMEHSATh METOJ] MHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;

cBOOO/IHO OMEPHPOBATh MOHATUSAMHU: MHOTOWICH OT OJTHOW MEPEeMEHHOMN, MHOTOWIEH C
HenbIMi - Kod(duirenTaMu, KOPHH MHOTOWIEHA, MPUMEHSATHh JACCHHE MHOTOWIECHA Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera nns pemenus 3aaay;

CBOOOJHO OIEpUpOBaTh MOHATUSIMU: CHCTEMa JMHEHHBIX YypaBHEHUH, MaTpHIla,
OTIpEeACTUTENb MATPULIBI 2 X 2 W ero reOMETPUYECKH CMBICI, HCIOIbh30BaTh CBOWCTBA
ompenenutens 2 X 2 s BBIYUCICHHUS €T0 3HAYCHUS, NPUMEHSTH OMPEASTUTEIIN IS
peIlIeHUsI CUCTEMbI IMHEHHBIX YPaBHEHU, MOJEIUPOBATh PEAlIbHbIE CUTYAIlUU C TIOMOIIBIO
CUCTEMBbI JJUHEHHBIX YpaBHEHUH, UCCIIEIOBATh IOCTPOEHHBIE MOJIEIH C MTOMOIUIbIO MATPHI] U
ornpeaenuTenel, THTEPIPETUPOBATh MOTYUYESHHBIN pPe3yJIbTaT;

MCII0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJIs IpeoOpa30BaHUsI BhIPAXKEHUMH;

BBITMIOJHATh PEOOpa3OBaHUsl UHWCIOBBIX BBIPAKEHUN, COAEPHKAIIUX CTETEHU C
paIMOHAILHBIM TTOKa3aTeNieM;

UCIIOJIb30BaTh CBOMCTBA JiorapumoB g MpeoOpa3oBaHus JiIorapupMUUecKux
BBIPAXKEHU;

cBOOOJIHO  OMEepUPOBaTh  MOHATHUSMHU:  HUpPpAlMOHANBHBIC, T[OKa3aTelbHbIE W
jgorapuMHuUecKre YpaBHEHHs, HAXOAUTh WX PEIICHUS C TOMOIIBI0 PaBHOCUIBHBIX
NEPEX0/I0B WM OCYIIECTBIISS IPOBEPKY KOPHEH;

NPUMEHSITh OCHOBHBIE TpPUTOHOMETpUYecKue GopMysbl s  MpeoOpa3oBaHUs
TPUTOHOMETPHYECKUX BHIPAKCHUH;

CcBOOOJIHO OMEpPUPOBATH MOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPHUMEHSTH
Heo0XoauMbIe (POPMYJIBI JISl PELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUIA;

MOJICIUPOBATh pEalbHBIC CHUTYallMM Ha SI3bIKE alreOpbl, COCTAaBJISATh BBIPAKCHUS,
ypaBHEHUS, HEPABEHCTBA M0 YCIOBUIO 3a/1aud, HCCIEN0BAaTh IOCTPOEHHBIE MOJEIU C
MCTIOJIb30BaHUEM armapaTa anreOpsl.

DOyHKUNHA U TPaPuKu:

CBOOOJHO OTEpUPOBATH MOHATUAMU: (YHKIHS, CIIOCOOBI 3a7aHusl (PYHKIIUU, B3aUMHO
oOpaTHble (PYHKIMH, KOMIIO3ULMS (QYHKIMMA, rpaduK (PYHKIWHU, BBHITIOJHITH 3JIEMEHTAPHBIC
npeoOpazoBanus rpad@uKoB PyHKIINIA;

cBOOO/IHO OMEpUPOBATH MOHATHAMH: 00JACTh OIMpENeTCHHs] U MHOXKECTBO 3HAYCHMIA
byHKIMA, HYyJH QYHKITUH, POMEKYTKH 3HAKOTIOCTOSTHCTBA;



CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: YETHBIE M HEUYETHBIE (PYHKIMH, MEPUOJUUYECKHUE
(GyHKIUHM, TPOMEKYTKM MOHOTOHHOCTH (PYHKLIMHM, MAaKCUMyMbl U MHUHUMYMbI (DYHKLUH,
HanOoJIbllIee M HAaUMEHbLIee 3HaUueHue (YHKIMHA Ha IPOMEXKYTKE;

CBOOOJHO OINEpUPOBATh MOHATUSAMU: CTENEHHAas (DYHKLMS C HATypaJbHbIM U LEJIbIM
nokasaTesneM, rpaguK cTereHHOW QYyHKIUU ¢ HaTypaJbHBIM M IEJBIM MO0Ka3aTeaeM, rpaduk
KOpPHsI N-Ol CTENEeHN KaK (PYHKIIMH 0OpaTHOW CTENEHH C HATYpaJIbHBIM IOKa3aTeleM;

ONEpUPOBATh MOHATUSAMU: JIMHEWHAs, KBaJpaTU4Has U APOOHO-JIIMHEHHas (QYHKIMH,
BBINIOJIHATDH 3JIEMEHTAPHOE UCCIIEA0BAHKUE U MOCTPOEHUE UX IPaUKOB;

cBOOO/IHO OTIEPUPOBATH MOHIATUAMHU: TTOKa3aTeIbHas U JorapupmMudeckas GyHKIUU, HX
CBOMCTBA U rpaKH, UCIIOJIB30BATh UX I'PadUKH JIsl pElIeHNs YPaBHEHUH;

CcBOOO/IHO ONEPUPOBATh MOHATUIMU: TPUTOHOMETPUUECKASI OKPYKHOCTb, OIIPE/IEICHHE
TPUTOHOMETPUUECKUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpaduku GyHKUUNA ISl UCCIEAOBAaHUS TIPOLIECCOB U 3aBUCUMOCTEN MPHU
peIleHny 3a/1a4 U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HHU, BEIpaKaTh (popmyaamu
3aBUCUMOCTH MEX]ly BEIMYUHAMY;

Havana MaTeMaTH4eCcKOro aHajm3a:

CBOOOJHO ONEPUPOBATH MOHATUAMU: apumMeTruecKkass 1 TeOMETpUYecKas Iporpeccus,
OEeCKOHEYHO YOBIBAIOIAs T€OMETpPUYECKasi MPOrpeccusi, JTUHEWHBIM U AKCIOHEHIIMAIbHBIN
pocTt, (hopmyJia CIOKHBIX IPOLIEHTOB, UMETh MPEACTABICHUE O KOHCTAHTE;

HCITI0JIB30BATh IPOIPECCHHM ISl PELLIEHUS PEaIbHBIX 3a]a4 PUKIIAJHOTO XapaKTepa;

CBOOO/ZIHO OINEpPUPOBaTh MOHATUSAMHU: IOCIEAOBATENbHOCTh, CIIOCOOBI  3a/aHus
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OTPAaHMYEHHBIE IOCJIENOBATEIBHOCTH, IOHUMATh
OCHOBBI 3apOKJICHHUSI MATEMATHYECKOT0 aHAJIN3a KaK aHajnu3a 0ECKOHEYHO MaJIbIX;

cBOOO/IHO ONIEPUPOBATH MOHITUSIMH: HETIPEPHIBHBIE (PYHKIIMH, TOUKH pa3pbiBa rpaduka
(YHKITUH, aCUMIITOTHI Tpaduka QyHKINH;

cBOOO/IHO OINEpUPOBATh NOHATHEM: (PYHKIMs, HEIpEpbhIBHAs Ha OTpE3Ke, NPUMEHATH
CBOMCTBA HEMPEPHIBHBIX PYHKIUHI AJI PELICHUS 3a/1a4;

cBOOOJIHO OMEpUPOBATh TMOHATUSMHU: TEpBas W BTOpas MPOU3BOJAHBIC (YHKIIHH,
KacarenbHas K rpaduky QyHKIuu;

BBIYHCIIATH IPOU3BOJHBIE CYMMBI, IPOM3BEICHHUS, YAaCTHOIO M KOMIIO3ULMHU [JBYX
(GyHKLHIA, 3HaTh IPOU3BOHBIEC SJIEMEHTAPHBIX (QYHKLUA;

UCIOJb30BaTh TE€OMETPUUYECKUNA W (U3MUECKUN CMBICT MPOU3BOJHOW ISl PEIICHUS
3a/1a4.

MHokecTBa H JIOTHKA:

CcBOOO/IHO OIIEPUPOBATH MOHATUSAMU: MHOKECTBO, OIEPALIUU HAJl MHOYKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM —ammapar Ui OINMCAaHUS  PEalbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PEIIEHUU 33]1a4 U3 APYIHUX YUeOHBIX PEIMETOB;

CcBOOO/IHO OINEPUPOBAaTh MOHATHAMH: ONpPENEICHHUE, TEOpPEMa, ypaBHEHHUE-CIEACTBUE,
CBOMCTBO MaTeMaTH4YECKOro OO0BEKTa, JI0Ka3aTeIbCTBO, PABHOCWIbHBIE YPaBHEHUS U
HEPABEHCTBA.



K xonmy oOydenus B 11 kyacce oOydarOmMiics TOMYYHUT CICTYIONINE TPEIMETHbBIC
pe3yibTaThl MO OTIEIBHBIM TeMaM paboueil mporpamMmbl y4eOHOro Kypca «Anredpa u
HayaJia MaTEMaTUYECKOTO aHAIU3a:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATh MOHATUSIMU: HATypallbHOE W 1IE€JI0€ YHUCJIO, MHOXKECTBa
HaTypaJbHBbIX U LIEJIBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU AEIUMOCTH Lenbix yucen, HOJ u
HOK HatypanbHBIX YKCel JUIs PEIIeHUS 3a/1a4, IPUMEHTh alroputM EBkinaa;

CBOOOJIHO OIEpUPOBATH MOHITHUEM OCTaTKa IO MOIYJIIO, 3alHUChIBATh HATypajbHbIC
YUCJIa B PA3JIMYHBIX MMO3UIHOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHCIIO U MHOYKECTBO KOMIIJIEKCHBIX
qucelsl, MPEACTaBIATh KOMIUIEKCHBIE YHCIIa B aire0pandyecko M TPUTOHOMETPUYECKOMN
¢dbopme, BBIIOJIHATh apuMETUYECKHUE OMEPalMi ¢ HUMU M M300pakaTb Ha KOOPJAMHATHOM
TJTIOCKOCTH.

YpaBHeHUSA U HEPABEHCTBA!

CBOOOJHO  OMEpUpPOBATH  MOHATHSIMHU:  HppAIMOHAIBHBIE, I[OKa3aTelbHBIE |
norapuMUUYECKre HEPABEHCTBA, HAXOAUTh HMX PpEHICHUS C TOMONIbI0 PaBHOCHUIIBHBIX
MEPEXO/IOB;

OCYIIECTBJIATH OTOOP KOPHEH TIPH PEIICHUU TPUTOHOMETPUIECKOTO YPABHEHMUS;

CBOOO/IHO OIEpPUPOBATH MOHITUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTH
HeoOxoauMbIe (HOPMYJIBI ITISl PEIICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO OIEpUpOBaTh MOHATHUSIMU: CHCTEMa W COBOKYINHOCTh YPAaBHEHHH W
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOJIUTh PEUICHUS] CUCTEMBI U
COBOKYITHOCTEW pAIlMOHANBHBIX, HUPPALMOHAIBHBIX, MOKA3aTEeNbHBIX U JIOrapu(hMHUUECKUX
YPAaBHEHUW U HEPABEHCTB;

pelarh panuoHalbHbIC, HppAlMOHAIbHBIC, MOKa3aTeJabHbIe, JOrapuMUYECKUE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAIINE MOTYJIU U TapaMeETphI;

MPUMEHSTH TpaduuecKue METOJbI ISl PEIICHUsT YPaBHCHUN W HEPABEHCTB, a TaK¥Ke
3a7a4 C mapaMeTpaMu;

MOJICIUPOBATh pEalbHBIC CHUTYallMM Ha SI3bIKE alreOpbl, COCTABJISATh BBIPAKCHUS,
YPaBHEHHUsI, HEPABEHCTBA U MX CUCTEMBI IO YCIOBUIO 3aJlayd, UCCIENOBATh MOCTPOEHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM allllapara ajnreopbl, MHTEPIPETUPOBATD MOTYUYSHHBIN pe3ybTart.

DOyHKUNHA U TPaPuKu:

CTPOUTH TPAPUKHA KOMIO3UIIUN (DYHKIIHI C TTOMOIIBIO 3JIEMEHTAPHOTO UCCIICIOBAHUS
CBOMCTB KOMITO3HUITUHU ABYX (DYHKITHH;

CTPOUTh TeOMeTpUYecKkne oOpa3bl YpPaBHEHHMH W HEPABEHCTB HA KOOPIUHATHOU
TJIOCKOCTH;

CBOOOTHO OTIEPUPOBATH MOHATUSIMH: TPA(UKH TPUTOHOMETPUICCKUX (PYHKITUN;

MPUMEHATh QYHKIIMH [T MOJICITMPOBAHUS U UCCIIEIOBAHUS PEATHHBIX TIPOIIECCOB.

Hauasa MmaTeMaTH4YeCKOI0 aHAIHM3A:

UCIIOJIb30BaTh MPOU3BOJHYIO [UJISl HCCIENOBaHUS (YHKIMA HAa MOHOTOHHOCTh H
3KCTPEMYMBI;

HAXOJIUTh HanOOJIbIIIee M HAMMEHBITIEE 3HaYCHUS (YYHKIINH HETIPEPHIBHOW HA OTPE3KE;



HCIIOJIb30BaTh MPOU3BOJIHYIO JUIS HAXOXKJICHUS HAWJIYYIIIETrO PEIICHUS B IMPHUKIIATHBIX,
B TOM UYHCJIC COIMAIbHO-)KOHOMUYCCKUX, 3ajadax, JUIS OIPEACICHHS CKOPOCTH |
YCKOPEHHS Tpoliecca, 3aJaHHOTO (hOPMYJION WK TpaduKoMm;

CBOOOJHO OIMEPUPOBATH TMOHATHUSAMH: TIEPBOOOpa3Hasi, ONPEACIEHHBIH WHTETpa,
HaXOJIUTh MEPBOOOPA3HBIC AIEMEHTAPHBIX (YHKIUNA W BBIYUCIATH WHTErpall Mo Gopmyse
Hrrorona-JleiiOnuna;

HAXOJUTh TUTOIIAIH IUTOCKUX (QUTYP U 00BEMBI TEJT C TIOMOIIBIO HHTErPasia;

UMETh TMPEJCTaBICHUE O MAaTEMAaTHICCKOM MOJACIUPOBAHUN HA MPUMEPE COCTABICHUS
muddepeHnnanbHbIX ypaBHEHUH;

pemarb TNPUKIAJHBIC 3aJa4d, B TOM YHCIIE COLHMAIBHO-DKOHOMHYECKOTO H
(bu3MYecKoro xapakrepa, Cpe/ICTBaMH MaTeMaTHUYECKOTO aHAJIH3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NpOrpamMmblI

MHOK€eCTBO IEHCTBUTENBHBIX YHACEIL.
MHorounensl. PaninoHaabHble ypaBHEHHS U
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUI

Oyukiun u rpapuku. CreneHHas QyHKIMS C
IEJIBIM TTOKa3aTeIeM

ApudmeTnueckuii KOpeHb N-Ol CTETICHH.
HppanmoHanbHble ypaBHEHHUS

[TokazatenpHas ¢pyuknus. [lokazarenbHbie
ypaBHEHHUS

Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckue ypaBHEHHUS.
[TpodeccronambHO OPUEHTHPOBAHHOE
cozeprkaHue (coaep)kaHue IPUKIATHOTO
WHXXEHEPHOTO MOTYJISI)

TpuroHoMeTpudeckre BEIpaXXeHUs U
ypaBuenwus. [IpodeccrnonansHo
OPHEHTHPOBAHHOE COJIEP)KaHME (COlIepKAHUE
NPUKIIaJHOTO WHKEHEPHOTO MOTYJIS)

ITocenoBaTeIbHOCTH U POTPECCHUM.
HenpepeiBabie ¢pyHkiuu. [IponsBoanas

[ToBTOpenue, 06001IeHNE, CUCTEMAaTH3AIUS
3HAHUH

KoanuyecTBO 4acoB

Bcero

24

12

15

10

18

22

10
20

KonTtposbHbie
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHBIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypcsl



OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

11 KVIACC

Ne
n/n

HaumeHoBaHuMe pa3ieioB U TeM
MporpamMmsl

HccnenoBanue (GyHKIMNA C TTOMOIIBIO
npousBoHOU. [Ipodeccuonanbho
OPUEHTUPOBAHHOE COZEPKaHUE (COEpKAHNUE
MIPUKIJIATHOTO UHKEHEPHOTO MOJTYJIS1)

[TepBooOpasHas u HHTETpaI

I'paduku TpUrOHOMETPUUECKUX (DYHKITHA.
Tpuronomerpuueckrue HepaBeHCTBA

HppanuoHanbpHble, TOKa3aTeNbHbIE U
norapupMUUECKre HEPaBEHCTBA

KommiekcHple uncia
Harypanbnble u niensle yucna

CucrteMsl pallnOHAJIBHBIX, UppAallOHAJIbHBIX
MOKa3aTeIbHBIX U JOrapu(PMUIECKux
ypaBHEHUI
3amauu ¢ mapamerpamu. [IpodeccruonanbHo
OpPUEHTUPOBAHHOE CO/IEp KaHUE (CoaepKaHUE
MIPUKIIATHOTO MHKEHEPHOTO MOJTYJISI)

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

136

10

KoaunuyecTBo yacoB

Bcero

22

12

14

24

10
10

12

16

16

KonTpoabHbie
padoThI

IIpakTuyeckue
padoTbl

DJIEeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTe/ibHbIE

pecypchl



3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

ITIOYPOYHOE INTAHUPOBAHUME
10 KVIACC

Ne

o/ Tema ypoka

MHOXeCTBO, onepariui HaJ MHOYKECTBAMH H
HUX CBOMCTBA

Juarpammsl Diinepa-Benna

[IpumeHeHne TeopeTHKO-MHOKECTBEHHOTO
ammapara JJisl peleHus 3a1a4

Parmonansueie uncia. OOBIKHOBEHHEIE U
JECATUYHBIC IPOOU, TTPOLICHTHI, OECKOHEYHBIC
MIEPUOTUYECKHE TPOOH

Panmonanbubie yncina. OOBIKHOBEHHBIE U
JEeCATUYHBIC IPOOU, TTPOLICHTHI, OECKOHEUYHBIE
MEePUOIUUECKHE IPOOH

[Tpumenenue apobeii U MPOIEHTOB IS
peIIeHUs TPUKIAIHBIX 33729

[Ipumenenue apoOeit U IPOLIEHTOB TS
pelIeHus MPUKIaIHbIX 3324

JleicTBuTeNbHBIC UKcia. PalimonanbHbie U
MppanuyoHaJbHbIC YUCTIa

Apudmerndeckue onepanum ¢

136

10

KoanuyecTBO 4acoB

Bcero

KonTpoJibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3YYeHUS

DJIEKTPOHHBIE

uudpoBbie
o0pa3oBaTejibHbIE

pecypcbl

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

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/



10

11

12

13

14

15

16

17
18

19

20

21

JEUCTBUTEIILHBIMU YHCIIaMU

Mopyinb JEHCTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA

[TpubnuxEHHBIE BEIYUCICHHS, IPAaBUIIA

OKpPYIJICHUS, IPUKUKA U OLICHKA pe3ysbTaTa

BBIYHUCIIEHUN

OCHOBHBIE METO/IbI PEILICHUS LIEbIX U
JIpOOHO-pallMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PaLIMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

OcCHOBHBIE METO/IbI PEILICHNUS LENbIX U
IpOoOHO-pallMOHATBHBIX YPAaBHEHUN U
HEPaBEHCTB

MHOrowwieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTOUJIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorousneHsl ¢ HeabMu K03 GuineHTamMmu.
Teopema Buera

Pelienue cuctem JTMHENWHBIX YpaBHEHHUM
Pewienue cucreM JIMHEWHBIX YPaBHEHUN
Marpuiia CUCTEMbI TUHEUHBIX YPABHEHUI.
Onpenenurenb MaTPULBI 2X2, €T0
T€OMETPUUYECKUI CMBICIT U CBOICTBA;
BBIYHCIICHHE €T0 3HAYCHUS

Ornpenenurens MaTpUIlbl 2X2, €ro
r€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYEHUS

[IpuMeHenue onpeaenuTens sl peleHus

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/



22

23

24

25

26

27

28

29

30

31

32

33

CHCTEMBI JINHENHBIX YPAaBHEHUN

Pemrenne npukiiagHeIxX 3a1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YpaBHeHM. Pemienne
IIPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4.
Pewienne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO

CUCTEMBI JINHEWHBIX YPAaBHEHUU

KonTponbnas pabora: "PannonanbHubie
yYpaBHEHHUs U HEpaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

DyHKIUS, CTIOcOO0bI 3a1aHus (PYHKITUH.

B3anMuo o6patubie pyHkinu. KoMmmosumus

byHKIUH
I'paduk pyHkumuu. dnemeHTapHbIe
npeoOpa3oBanus rpadukoB GpyHKIUN

OO6nacTb onpeneneHnss 1 MHOKECTBO
3HayeHut pyHkuuu. Hynm ¢pyHkuuu.
[TpomexxyTKH 3HAaK MOCTOSTHCTBA

YeEraple 1 HEYETHBIC (DYHKITHH.
[lepuonnueckue ¢pynkumu. [IpomexyTku
MOHOTOHHOCTH (DyHKIIMU

MaxkcuMyMBbl 1 MUHUMYMBI (DyHKIIHH.
HanOonpiiee 1 HauMeHblee 3HaYeHNE
(GYHKLIHU Ha IPOMEXYTKE

Jluneiinasi, kBagpaTHuHas U ApoOHO-
JIuHeWHas GyHKuun

SJICMCHTapHOC HCCICAOBAHUC U ITIOCTPOCHUC

rpauKoB 3TUX QYHKIIUN

DJeMEeHTapHOE UCCIIEOBAHKE U TIOCTPOCHUE

rpaduKoOB ATUX (yHKIIHHA

CreneHs ¢ IIEJIBIM IOKa3aTelieM. burom

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/



34

35

36

37

38

39

40

41

42

43

44

45

46

Hrrotona

CrelmeHs ¢ IeI6IM II0Ka3aTeaeM. bunom
Hrrotona

CrenenHast GyHKINS C HATypaJIbHBIM U
1eNbIM NokasareseM. E€ cBoiicTBa u rpaduk

KonTtponbHas pabdora: "CreneHHas (yHKIHS.

E€ cBoiicTBa u rpadux"

Apudmerndecknii KOpeHb HATYpPaTbHON
CTEIIEHHU U €ro CBOMCTBA

ApudmeTnueckuii KOpeHb HaTyPaTbHOM
CTEINEHU U €Tr0 CBOMCTBA

[IpeoOpazoBaHus YHCIOBBIX BHIPAKCHUH,
COJIeprKalIiX CTENeHH U KOPHU

[IpeobpazoBaHus YHCIOBBIX BHIPAKEHUH,
CoAEpKAIIUX CTENIEHU U KOPHU

[IpeobpazoBaHus YUCIOBBIX BBIPAKEHHIH,
COJIeprKallX CTENIEHU U KOPHU

Hppanuonanbabie ypaBHeHU. OCHOBHBIE
METO/BbI PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

Wppaunonanbuble ypaBHeHusl. OCHOBHbIE
MCTOJbI pCHICHUSA UPpALOHAIBbHBIX
ypaBHEHUU

Wppaunonanbhble ypaBHeHHs. OCHOBHbBIE
MCTOJbI pCHICHUSA UPpALOHAIBbHBIX
YpaBHEHUU

PaBHOCWIIBHBIE ITEPEXO/IBbI B PELICHUU
UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UpPpaALMOHATILHBIX YPaBHEHHM

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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49

50

51

52

53

54

55

56

57

PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUU
UpPaLMOHATIBHBIX YPaBHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
UPPalMOHAIIbHBIX YPAaBHCHUU

CoiicTBa u rpaduk KOpHS N-0if CTENEHN KaK
GYHKIIUN 00paTHOM CTENEHU C HATYpPaTbHBIM
MoKa3aresiem

CoiicTBa u rpaduk KOpHs N-0if CTENEeHN Kak
($yHKIMN 0OpaTHOM CTENEHH C HATypPaIbHBIM
noKasaresneM

KonTtponbHas pabota: "CpoiicTBa u rpadux
KOpHsI N-oii cTenenu. MppanuonansHbie
ypaBHeHuUs"

CremneHs ¢ palliOHATIBHBIM MOKa3aTeeM U eé
CBOMCTBA

Crenensb ¢ pallMOHATIBHBIM MOKAa3aTeIeM U eé
CBOMCTBA

CreneHs ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€

CBOMCTBA

[Noxa3zatenpHast GpyHKIMS, €€ CBOHCTBA U

rpaduk
Hcnonp3oBanue rpaduxa QyHKIMH 115
peuieHus ypaBHeHUH. B ipupoae. Ee
MaTeMaTH4eCKue CBOMCTBA. Vcnonb3oBanue
rpaduKoB PYHKIUH TSI KCCIIEIOBAHUS
IIPOLIECCOB U 3aBUCUMOCTEHN, KOTOPbIE
BO3HHUKAIOT IIPU PEUICHUM 3a/1a4 U3 Pa3INYHbIX
o0JacTeil HAyKu U pealbHOM JKU3HH.

Hcnons3oBanue rpaduka QyHKIMM 115
peleHus ypaBHEHUN

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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63
64
65
66

67

68

69

70

71

[Toxa3aTensHbIC YpaBHCHU:. OCHOBHEBIE
MCETOJbI PCIICHUS ITOKAa3aTCIbHBIX ypaBHCHI/Iﬁ

[TokazaTenbHbie ypaBHEeHU. OCHOBHBIE
METObI PEIICHHS TTOKA3aTEIbHbBIX YPaBHEHUN.
[IpumeHeHne ypaBHEHU, CUCTEM U
HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX
3a/1a4 U 3a/1a4 U3 pa3U4HbIX 00JacTei HayKu
U PEAJIbHOU KU3HH.

[loka3arenbHble ypaBHEeHUs. OCHOBHBIE
METO/BI PEIICHMS [IOKA3aTEIbHBIX YPaBHEHUN

KonTponbnas pabora: "[lokazarenpHas
¢yukuus. [TokazarenbHble ypaBHeHUS"

Jlorapudm uucmna. CoiicTBa jgorapudma
Jlorapudm umncna. CoiicTBa jJorapudpma
Jlorapudm uucmna. CoiicTBa jgorapudma
JlecsaTHuHbIC U HATYPAIbHBIE IOTAPUPMBI
JlecATUYHBIC U HATYpaJbHBIC JTOTapH(PMBI

[IpeobpazoBanue BBIpaKEHHIA, COACPIKALIIX
J0TapuPMBbI

[IpeoOpazoBaHue BBIpa)KEHHUH, CONIEPIKALINX
Jorapupmbl

[IpeoOpazoBanme BBIpaXEHUH, COIEPIKAIINX
J0rapupmsl
Jlorapugmuueckas pyHKIUs, €€ CBOHCTBA U
rpaduk
Jlorapudmmueckas GpyHkus, e€ cCBOWCTBA U
rpaduk. Mcnonb3oBanue rpadukoB GpyHKIUN
JUISL KCCIIEI0BaHMS MPOLIECCOB U 3aBUCHUMOC-
TE€H, KOTOPbIE BOSHUKAIOT IIPU PELLIEHUH 3a7a4
U3 pa3iIMyuHbIX 00JacTel HAyKu U pealbHON

N

https://resh.edu.ru/

https://resh.edu.ru/
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75

76

77

78

79

80

81

82

KHN3HU.

Hcnonb3oBanue rpaduka QyHKIMM 115
peleHus ypaBHEHUI

Hcnonb3oBanue rpaduka QyHKIUN 115
pelIcHHs ypaBHEHHIA

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIC
METOBI pEIICHUS JIoTapu(PMUICCKUX
ypaBHEHUU

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
METOBI pEIICHUs JIOrapu(PMUIECKUX
YpaBHEHUU

Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE
METO/Ibl pPELIeHUs JIOTapU(PMUIECKUX
ypaBHeHul. [Ipumenenue ypaBHeHUH, CUCTEM
U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX
3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTeil HayKu
U peallbHOM KU3HH.

PaBHOCHIIBHBIE IEPEXOBI B PEILICHUH
JorapupMHUUECKUX ypaBHEHUN

PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
JOTapuPMHUUECKUX ypaBHECHUN
KonTponsnas padora: "Jlorapudgmudeckas
¢yukuus. Jlorapupmudeckne ypaBHeHuUs"
CuHyc, KOCHHYC, TAHT'€HC U KOTaHI€HC
YHCJIOBOTO apryMeHTa

CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC
YHCIIOBOTO apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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92

93

94
95
96
97
98
99
100

101

ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCJIOBOTO apryMeHTa

Tpuronomerpudeckas OKpyKHOCTb,

orpezieNieHue TPUTOHOMETPUUECKUX (DyHKINH

YHCIIOBOTO apryMeHTa

TpuronomeTpuyeckas OKpyKHOCTb,

OTpe/ieNIEHuEe TPUTOHOMETPUUECKUX (PyHKLMI

YHCJIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI
OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

[IpeobpazoBaHne TPUTOHOMETPUUECKUX
BBIPAKECHUIN

[IpeobpazoBaHne TPUTOHOMETPUUECKUX
BBIPAXXECHUI

[IpeobpazoBaHme TPUTOHOMETPUUECKUX
BBIPAXKECHUI

[IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKCHUI

Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I
Pemenne TpuroHOMETpUYECKUX YPaBHEHUN
Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I
Pemrenne TpuroHOMETpUYECKUX YPaBHEHUN
Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I
Pemrenne TpuroHOMETpUYECKUX YPaBHEHUN

Penienne TpUroHOMETPUUECKUX YpaBHEHHH

KonTtponbHas padota: "Tpuronomerpuieckme

BBIPAXXEHUS U TPUTOHOMETPUUECKHE

[EEN

YN

N N N

https://resh.edu.ru/

https://resh.edu.ru/
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103
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106

107

108

109

110

111

112

113

114

115

116
117

ypaBHeHus"

IlocimeqoBaTenbHOCTH, CIOCOOBI 3aIaHHUs
mocJeaoBaTeabHOCTEN. MeToq
MaTeMaTHYeCKOW WHTYKIINH

MOHOTOHHBIC nu OI‘paHI/I‘IeHHBIe
noclneaoBaTeabHOCTH. VicTopus aHamm3a
OECKOHEUHO MAaJIBIX

Apudmernueckas nporpeccus
I'eomerpuueckas mporpeccust

beckoneuHo yObIBaro1asi reoMeTpu4ecKas
nporpeccus

CymMmma 0eCKOHEUHO yOBIBAIOIICH
TE€OMETPUIECKOH MPOrpeccHn

JIMHENHBIN ¥ YKCIOHEHIUAJIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX MPOLEHTOB

JIMHENHBIN U YKCIOHEHIUAJIBHBIA POCT.
Hucno e. Popmyiia CI0KHBIX IPOLEHTOB

Hcnonp30BaHue MpOrpeccuu sl perieHus
peanbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa.

Konrtponsnas padora: "[locrnenoBaTeabHOCTH
u nporpeccun”

HenpepsiBHbIE GYHKINU U UX CBOICTBA
Touka pa3pbiBa. ACUMITOTHI rpaduKoB
byHKIMA

CoiicTBa (yHKIMIA HEMPEPHIBHBIX HA
OTpE3Ke

CBoiicTBa (HyHKIMI HEMPEPHIBHBIX Ha
OTpe3Ke

MGTOI[ HHTCPBAJIOB IJIA pCIICHUA HCPABCHCTB

Meton HHTCPBAJIOB [JIA pCIICHUS HCPABCHCTB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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118 MeTto UHTEpPBAIOB ISl pEIICHHSI HEPABEHCTB 1 https://resh.edu.ru/

[IprMeHeHne CBOWCTB HENPEPBIBHBIX

119 N 1 https://resh.edu.ru/
GyHKIUH 15 peieHus 3a1a4

120 [IpumeHeHre CBONCTB HEMPEPHIBHBIX 1 https://resh.edu.ru/
GYHKIUH 1S pereHus 3a1a4 https://resh.edu.ru/

121 [TepBas u BTOpas mpou3BOAHBIC (DYHKITUH 1 https://resh.edu.ru/
Ornpenenenne, reOMETPUIECKUN CMBICIT

122 e L p 1 https://resh.edu.ru/
IPOU3BOTHON
Onpenenenne, GU3NISCKUIA CMBICTT

123 e L ¢ 1 https://resh.edu.ru/
MIPOU3BOIHON
YpaBHEHUE KacaTeJIbHOHN K rpaduK

124 P paguiy 1 https://resh.edu.ru/
byHKIMHA
YpaBHEHUE KacaTeJbHOU K TpaduK

125 P paduiy 1 https://resh.edu.ru/
byHKIMHA

126 [Ipou3zBosHbIE AIIeMEHTAPHBIX QYHKIHUN 1 https://resh.edu.ru/

127 [Tpou3sBoHbIE AIIEeMEHTAPHBIX (QYHKIIUN 1 https://resh.edu.ru/
[Ipon3BoaHAs CyMMBI, IPOU3BEICHHS

128 P A Y - 1P A o 1 https://resh.edu.ru/
YaCTHOTO U KOMIO3HUIIMU (DYHKINN
[Ipon3BoHAs CyMMBI, IPOU3BEICHUS,

129 p g Y p g . 1 https://resh.edu.ru/
YaCTHOTO M KOMITO3UIIMK (PYHKITUH
[Ipou3BogHAs CyMMBI, IPOU3BEICHHS

130 P A Y - TP A o 1 https://resh.edu.ru/
YaCTHOTO Y KOMIIO3HIIMH (DYHKIIUH

131 KonTponsnas padora: "IIponsBoanas” 1 1
[ToBTOpEHME, 0000IIEHNE, CHCTEMATU3ALIMS

132 P ’ - ’ . 1 https://resh.edu.ru/
3HaHui: "YpaBHeHus"
[ToBTOpEHME, 0000IIEHNE, CHCTEMATU3 AL

133 P ’ o ’ H 1 https://resh.edu.ru/
3HaHui: "OyHknun"

134 HroroBast koHTpoObHAs paboTa 1

135 Hrorosast KoHTpoJbHAS paboTa



[ToBTOpenue, 060061IeHNE, CCTEeMAaTH3aUs

136 N 1 https://resh.edu.ru/
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
11 KJIACC
Kosan4yectBo 4yacos DJIEKTPOHHBIE
Ne Hara nugposbie
Tema ypoka Kontpoabusie IIpakTnyeckue
n/n Bcero u3ydyeHuss o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
IIpuMeHeHne TPOM3BOIHON K UCCASI0BAHUIO
1 P N P A A 1 https://resh.edu.ru/
(GyHKIIUH Ha MOHOTOHHOCTB M 9KCTPEMYMBI
IIpuMeHeHHE TPOU3BOIHOM K HCCICIOBAHUIO
2 p . p a s 1 https://resh.edu.ru/
(GYHKITUH HA MOHOTOHHOCTB M 3KCTPEMYMBI
[IpuMeHeHre TPOU3BOIHOM K HCCASA0BAHUIO
3 p N p a a 1 https://resh.edu.ru/
(GYHKIIUH HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHHe TPOM3BOIHON K UCCASI0BAHUIO
4 p N p A A 1 https://resh.edu.ru/
(GyHKIIUH Ha MOHOTOHHOCTB M 9KCTPEMYMBI
IIpuMeHeHHE TPOU3BOIHOM K HCCICIOBAHUIO
5 p . p a s 1 https://resh.edu.ru/
(GYHKITUH HA MOHOTOHHOCTB M 3KCTPEMYMBI
[IpuMeHeHre TPOU3BOIHOM K HCCASIOBAHUIO
6 p N p a a 1 https://resh.edu.ru/
(GYHKIIUH HA MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxnenne HanOoJIbIIIeTo 1 HANMEHBIIIETO
3HAYCHMsI HEIPEPHIBHON (PYHKIIUH HA OTPE3KE.
7 [TpuxnanHeie 3a1a4u, B TOM YUCIE 1 https://resh.edu.ru/

COLIMAJIBHO-9KOHOMHYECKOT0 U (PU3UIECKOTO
XapakTepa, UX pelieHHe CpeicTBaMU



10

11

12

13

14

15

16

MAaTEMATHYCCKOI'O aHaJIn3a.

Haxoxxnenre HanOobIIero 1 HAMMEHbIIETO
3HA4YEHHUs HeTIPEPHIBHON (PyHKIMHU Ha
OTpe3Ke

Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
3HA4YeHHUs HeTIPEephIBHOM (PyHKLMU Ha
OTpe3Ke

Haxoxaenne Hau6ob111ero 1 HAUMEHbBILIETO
3HAYEHUS HETPEPHIBHOM (YHKIIMH Ha
OTpe3Ke

Haxoxnenne HauboIbIIero 1 HAUMEHbBILIETO
3HA4YCeHUs HETPEPHIBHON (PyHKIIMU HA
OTpe3Ke

Haxoxnenne HauOoIbIIero 1 HANMEHBIIIETO
3HAYEHUS HEMPEPHIBHON (PYHKIINH HA
OTpe3Ke

[TpumeHeHne MPOU3BOTHON IS HAXOXKACHUS
HAWTYYILEro PEeIIeHUs B MPUKIATHBIX
3aayax

[IpumeneHnne npou3BOTHOM ISl HAXOXKIACHUS
HAWTYYILEro PEIIeHUs B MPUKIATHBIX
3aJavyax

[IpuMeHeHne npou3BOIHON IS
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHoro (GopMyJIoN HiIu
rpaduxom

[IpuMeHeHne Npou3BOIHON IS
OTIpe/IeNIEHUS] CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHoro (GopMyJIoN HiIu
rpadgukom

https://resh.edu.ru/
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30
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32

33

Kommnozumust pyHkumi
Kommozurust ¢pyHKIui
Kommnozumust pyHkumi

I'eomeTrpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJWHATHOW TNIOCKOCTH

I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha
KOOPAMHATHOW INIOCKOCTH

Kontponbnas padota: "MccnenoBanue
GyHKIUH C TOMOIIBIO TPOU3BOTHOM"

[TepBooOpa3Has, OCHOBHOE CBONCTBO
epBOOOPa3HBIX

ITepBooOpa3HbIe AIEMEHTAPHBIX (YHKITHA.
[TpaBuia HaX0XXICHHUS IEPBOOOPA3HBIX

[TepBooOpasHbIe IIeMEHTAPHBIX (YHKITHA.
[IpaBuia HaX0XIEHHS TEPBOOOPA3HBIX

NHuterpai. I'eoMeTpuyecKnuii CMBICIT
MHTETpaa

Beruricienne onpenei€HHOro HHTerpasa mo
dbopmyne Hetorona-Jleiitbauia

Brruncnenue onpenenéHHOTo HHTErpasa 1o
dbopmyne Hetorona-Jleitbnuia

[IpumeHeHne nHTerpana st HaXOXKACHUS
iouaiey IIOCKUX GUryp

[TpyMeHeHre HHTerpaa 1Jisl HaXOXKICHUSI
00BEMOB reOMETPUYECKHUX TEI

[Tpumepsr permenuit audhepeHImarTbHbIX
ypaBHEHUI

[Tpumeps! pemennii qudQepeHmaIbHbIX
YpaBHEHUI

MaremaTtuueckoe MOZACIINPOBAHUC PCAJIBHBIX

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

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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39

40

41
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43

44

IPOIIECCOB ¢ MOMOILBIO AU (epeHnnanbHbIX
ypaBHeHui. [Ipuknannsle 3a1auu, B TOM
YHCIIE COLIUATbHO-DPKOHOMUYECKOTO U
($U3MUECKOro XapakTepa, uX perieHne
CpelICTBaMU MaTEMaTUYECKOTO aHAIN3a.

KonTponbnas pabora: "[lepBoobpasznast u
uHrerpan"

Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu

Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBA U rpaduKu

Tpuronomerpruyeckue QyHKIUHN, UX
CBOMCTBA U TpauKu

Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu

Tpuronomerpuueckue GyHKINHU, UX
CBOMWCTBA U rpaduKu

OT060p KOpHEHN TPUTOHOMETPUUECKHUX
YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUIECKOH OKPY>KHOCTH

OT60p KOpHEH TPUTOHOMETPHUUECKHIX
YPaBHEHUH € TOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPHUECKHUX
YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHIX
YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

Pemenuie TpuroHoMeTprueCcKUX HEPABEHCTB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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53
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55

56

57

58

59

60

Pemenue TPUTOHOMCTPHUYICCKUX HCPABCHCTB
Pemenne TPUTOHOMCTPHUYCCKUX HCPABCHCTB
Pemenue TPUTOHOMCTPHUYICCKUX HCPABCHCTB

KonTponbnas pabora: "['paduxu
TPUTOHOMETPUUECKUX (YHKITHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

OCHOBHBIE METO/IBI PELLIEHUS TIOKA3aTEIbHBIX
HEPABEHCTB

OCHOBHBIE METO/IbI pEeIlIeHHs TOKa3aTeIbHbIX
HEPaBEHCTB

OCHOBHBIE METO/IbI PELLIEHUS MTOKA3aTENbHbIX
HEPaBEHCTB

OCHOBHBIE METO/IBI PEILIEHUS TIOKA3aTEIbHBIX
HEPABEHCTB

OCHOBHBIE METO/IbI PEILICHHS
JorapupMHUUECKUX HEPABEHCTB

OCHOBHBIE METObI PELLIEHUS
Jorapu(pMUUECKUX HEPABEHCTB

OCHOBHBIE METO/BI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

OCHOBHBIE METO/IbI PEILICHHS
Jorapu(pMHUUECKUX HEPABEHCTB

OCHOBHBIE METOIbI PELLICHUS
UppalnoHaIbHBIX HEPABEHCTB

OCHOBHBIE METO/BI PELLIEHUS
UpPpaLMOHAIIbHBIX HEPABEHCTB

OCHOBHBIE METO/IbI PELLICHHUS
UppalnoHaIbHBIX HEPABEHCTB

OCHOBHBIE METOIbI PELLICHUS
UppalvoOHAIbHBIX HEPABEHCTB
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62

63

64

65

66

67

68

69

70

71

72

73

I'paduueckue MeTo bl peLIeHus
UppaloHAIbHBIX YPaBHEHHUH

I'padmyaeckue MeTOABI peICHUS
VMPPALMOHAIIBHBIX YPaBHEHUU

I'padmyeckue MeToabl pemieHUs
MOKA3aTeIbHBIX YPABHEHHIA

I'paduueckue MeTo bl peLIeHUs
MOKa3aTeIbHbIX HEPABEHCTB

I'padmyeckue MeTOABI peICHUS
Jorapu(MUUECKUX ypaBHEHUN

I'padmyeckue MeToabl pemieHUs
norapuMUYECKUX HEPABEHCTB

I'papuueckue MeTobl peLIeHUs
JorapupMHUUECKUX HEPABEHCTB

I'padmyeckue MeTOABI peICHUS
MOKa3aTeIbHBIX U JOrapu(PMUIECKUX
ypaBHEHUI

I'padmyeckue MeToab! pemieHUs
MOKA3aTeIbHBIX U JOTapu(PMHIECKUX
YpaBHEHUI

I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

I'paduyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPABEHCTB

KonTponbhas pabora: "UppanroHaibHele,
MOKa3aTeIbHbIE U JIOrapu(pMHUUECKUE
HepaBeHCTBA"

KommiekcHble uncna. AnreOpanueckas u
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74

75

76

77

78

79

80

81

82

83
84

85

86

87

TPUTrOHOMETpHUUECKask GOPMBI 3aHUCH
KOMIUIEKCHOT'O YUCIIa

KommiekcHble uncna. AnreOpanueckas u
TPUTrOHOMETpHUUECKasi (POPMBI 3aluCu
KOMIUIEKCHOTO YHUCIIa

Apudmernueckre onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU
Apudmernyeckre onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMHU

N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJAWHATHOW TNIOCKOCTH

N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPAWHATHOW IIOCKOCTH

®opmyna Myaspa. Kopau n-oii creneHu u3
KOMIUIEKCHOT'O YUCIIa

®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIIIEKCHOTO YHUCIIa

IIpuMeHeHNEe KOMIUIEKCHBIX YHCEIN JUIS
pemeHust GU3MIECKUX U TeOMETPUIECKUX
3a1a4

KonTponbnas pabora: "KomriekcHbie
gucnaa

HatypanbHble u neasle yncia
HatypanbHble u Lienble uucia
[IpuMeHEeHNE MPU3HAKOB AEITUMOCTH LENbIX
qHcell

[IpumeHeHne MPU3HAKOB AETUMOCTH LENbIX

YHCCJI

[TpuMmeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX
gucen: HOJl u HOK

https://resh.edu.ru/
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89

90

91

92

93

94

95

96

97

98

99

100

[IpumeHeHne MPU3HAKOB AETUMOCTH IIENIBIX
yucen: HOJl u HOK

HpI/IMeHeHI/Ie IMPU3HAKOB JCJIMMOCTHU LECJIBIX
YHUCCJI: OCTAaTKH IO MOAYIJIIO

HpI/IMGHGHI/Ie MMPU3HAKOB JCJIUMOCTHU LECIIBIX
YUCCJI: OCTATKHU 1O MOAYJIIO

HpI/IMeHeHI/Ie MMPU3HAKOB JCIIMMOCTHU LECIIBIX
YHUCCII: AJITOPUTM EBxnuna nus peicHus
3aJa4 B ICJIbIX YUCJIax

Kontponbnas padota: "Teopust menbix
yucen"

Cucrema 1 COBOKYITHOCTb YPaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI 1 CUCTEMBI-
CIIEICTBUSA

Cucrema ¥ COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-
CIICACTBHUA

OCHOBHBIE METOJBI PEILICHUS CUCTEM U
COBOKYITHOCTEH PAllMOHAJIBHBIX YPaBHEHUN
OCHOBHBIE MCTOABI pCHICHUSA CUCTEM U
COBOKYITHOCTEH UPPallMOHAIILHBIX
ypaBHEHUI

OCHOBHEBIE MCTOAbI pCIICHUSA CUCTCM U
COBOKYITHOCTEW IMOKA3aTEIbHBIX YPABHEHUI
OCHOBHBIE METO/BI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH ITOKAa3aTEeIbHbIX YPABHEHUN
OcCHOBHEBIE MCTOABI pCHICHUSA CUCTEM U
COBOKYITHOCTEH JIorapu()MU4eCKUX
ypaBHEHUI

OcHOBHBIE MCTOABI pCHICHUSA CUCTEM U
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101

102

103

104

105
106
107

108

109

110

111

COBOKYIHOCTEH JIorapu(pMUIecKrX
ypaBHEHUH

[IpuMeHeHne CHCTEM K PEIECHUIO
MaTeMaTUYECKUX 3a/1a4 U 33]1a4 U3
pa3IUYHBIX 00J1aCTEel HAYKHU U PEaTbHOU
KU3HU, UHTEPIPETALUS OJTyYEHHBIX
pe3yabTaToOB

[IpuMeHeHne CHCTEM K PEIIEHUIO
MaTeMaTHUYECKUX 3a/1a4 U 33]1a4 U3
pa3IMYHBIX 00J1aCTel HAYKH U PEaTbHOU
KU3HU, UHTEPIPETALUS OJTyYEHHBIX
pe3yabTaToOB

[TpumMeHeHne HEpPaBEHCTB K PEIICHHUIO
MaTeMaTHYeCKHX 3ajay U 3a7a4 u3
pa3IMYHBIX 00J1aCTEel HAYKHU U PeaTbHOU
KU3HU, HHTEPIPETAIUS TOTYyUYEHHBIX
pE3yNbTaToOB

Kontponbnas pabota: "Cucremsr
paloHaIbHBIX, HPPALMOHATIBHBIX
MOKa3aTeIbHBIX U JOrapu(PMUIECKUX
ypaBHeHUI"

PanmonanpHble ypaBHEHUS ¢ TapaMeTpaMu
PanmonanbHble HEpaBEHCTBA C MapamMeTpaMu
PanmonanbeHble cucTEMBI ¢ TapaMeTpamMu
HppatnmonansHble ypaBHEHUS, HEPAaBEHCTBA
C mapameTpaMu

HppatmonanbHble CUCTEMBI C TapaMeTpaMu
[TokazarenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamMu

IToka3aTenbHBIE CUCTEMBI C napamMmeTpamu

https://resh.edu.ru/
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112

113

114

115

116

117

118

119

120

121

122

123

124

Jlorapudpmuueckue ypaBHEHUs, HEPABEHCTBA
C rmapaMeTpaMu

Jlorapudmuueckue cuctemMsbl ¢ mapaMeTpamu

Tpuronomerpudeckue ypaBHEHUS C
napameTpamu

TpuroHoMmeTpuveckre HepaBEHCTBA C
napamMmeTpamu

TpPUTrOHOMETPUYECKHE CUCTEMBI C
rnapameTpamu

[TocTpoenue u uccnegoBaHue
MaTEMaTHYECKUX MOJEIEN PEATbHBIX
CUTYalHi C IOMOILBIO YPAaBHEHUN C
rnapameTpamu

[TocTpoenue u uccnegoBaHue
MaTeMaTHYECKUX MOJENEH peaabHbIX
CUTYyallHil C MOMOILBIO CUCTEM YPaBHEHUH C
napameTpamu

[TocTpoenue u nccneaoBaHue
MaTeMaTHYECKUX MOJENEH peaabHbIX
CUTYaIMi C MOMOUIbIO CUCTEM YPABHEHUN C
napameTpamu

Kontponbnas padota: "3agaun ¢
napamerpamu’

[ToBTOpenue, 0600mIeHNE, CHCTEMAaTH3AINs
3HaHui: "YpaBHeHus"

IToBTOpenue, 00001IEHNE, CUCTEMATU3ALUS
3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIIEHNE, CUCTEMATHU3AIIHS
3HaHuii: "YpaBHeHus. CUCTEMBbl ypaBHEHUN"

[ToBTOpeHmEe, 00001IEeHNE, CHCTEMATH3AITUS
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125

126

127

128

129

130

131

132

133

134
135

136

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

3Hanuil: "HepaBencrna"

[ToBTOpenue, 06001IIeHNE, CHCTEMATH3aINS
3HaHuii: "HepaBencrtna"

IToBTOpenue, 00001IEHNE, CUCTEMATU3ALUS
3HaHuii: "HepaBencrtsa"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "[IponsBonHas u e€ npumeHnenue"

[ToBTOpeHmEe, 00001IEHNE, CHCTEMATH3AITUS
3HaHuii: "[Ipon3BoaHas u e€ npuMeHeHue"

IToBTOpenue, 00001IEHNE, CUCTEMATU3ALUS
3HaHui: "[Ipon3BoaHas u e€ npuMeHeHue"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "MHTEerpan u ero npuMeHeHue"

[ToBTOpeHmEe, 00001IEeHNE, CHCTEMATH3AITUS
3HaHuit: "OyHkun"

[ToBTOpenue, 06001IeHNE, CUCTEMAaTH3AIUS
3HaHuit: "Oyukun"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HaHuii: "OyHKuun"

HToroBast KOHTpOJIbHAsA paboTa
HToroBas KOHTpoOJIbHAs paboTa

[ToBTOpeHmEe, 00001IEeHNE, CHCTEMATH3AITUS
3HAHUI

136

10
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MMPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHUMSI OCHOBHOU
OBPA3OBATEJIBHOM ITPOT'PAMMBbBI

10 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

24

2.5

3.1

3.2

3.3

HpOBepﬂeMble NPEAMETHBIC PE3YJIbTAaThI OCBOCHUA OCHOBHOM 06pa30BaTeJ’le0ﬁ
nmporpaMmmbl CpeHET o o01ero Oﬁpa?.OBaHI/Iﬂ

Yucna 1 BEIUUCIIEHUSA

OHepI/IpOBaTL MOHATHUAMU: pallUOHAJIIBHOC U JEUCTBUTEIHLHOE quciio, OOBIKHOBEHHAS U
JACCATHYHAasA I[pOGB, TIPOLCHTLL

Bremonuate apudmMernueckue omnepanuud C paluoOHANIbHBIMU M JEHCTBUTEIbHBIMU
YHUCIIaMU

BemonHATe pUOMMKEHHBIE BBIYMCICHUS, HCIIONB3YS TMpaBHJIa OKPYTJICHUS, IeNaTh
IIPUKUJIKY U OLICHKY PE3YyJIbTaTa BIYUCICHUI

OnepupoBaTh MOHSATUSAMU: CTETICHD C IEJIBIM MIOKa3aTelieM, CTaHIapTHas (popma 3anmucu
JENCTBUTENBHOIO 4KCIIa, KOPEHb HATypaJbHOM CTENEHM; UCHOJIb30BaTh MOAXOISALIYIO
dbopMy 3amucH JACUCTBUTENBHBIX YHCEN IS pEIICHUS TNPaKTHYECKUX 3a7ad U
IPEJICTaBICHUS JaHHBIX

OnepupoBaTh MOHATUAMM: CHHYC, KOCHUHYC M TaHIE€HC MPOU3BOJBHOIO YIJa;
UCIIONIb30BaTh 3alUCh IMPOU3BOJIBHOTO yTIia yepe3 OOpaTHbIE TPUTOHOMETPUYECKHE
byHKIIUN

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTb  HNOHATUAMM:  TOXKIECTBO, YpaBHEHHME, HEPABEHCTBO,  IIEJIOE,
palMOHAIbHOE, UPPALMOHAIBHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
ypaBHEHUE

Boimonusate  mpeoOpa3oBaHHs ~ TPUTOHOMETPUUYECKUX  BBIPAKEHUM U peuiath

TPUTOHOMETPUYECKUE YPABHEHUS

BeinonHATe npeoOpa3oBaHus LEIbIX, PAllMOHATIBHBIX U UPPALMOHAIBHBIX BBIPAKCHUN
U pelaTb OCHOBHBIE THIIBI LIEJBIX, PALIMOHATIBHBIX U MPPALMOHAIBHBIX YPAaBHEHUN H
HEPABEHCTB

[IpumeHsTh ypaBHEHUS U HEPABEHCTBA ISl PELICHHS] MaTEMAaTUYECKUX 3a7ad U 3a/1ad
U3 Pa3IUYHBIX 00JIACTeH HAYKH U pealIbHON KU3HH

MopenupoBaTh pealibHble CUTyallUd Ha s3bIKE ajareOphl, COCTAaBIIATH BBIPa)KEHUS,
YpaBHEHHUs, HEPABEHCTBA 110 YCIIOBUIO 3aJjauyd, MCCIEAOBATh IOCTPOECHHBIE MOJAEIH C
UCIIOJIb30BaHUEM alrapaTa ainreopsl

@OyHKUIUN U TpadUKU

OnepupoBarh MOHATHAMHU: (QyHKIUS, crmocoObl 3amanus  (QyHKOUH, 00JacTh
OTIpeIeJICHUs] 1 MHOXKECTBO 3HaYCHHUH (DyHKINH, TpaduK QYHKINH, B3aUMHO 00paTHBIC
byHKIAH

OnepupoBaTh MOHATUAMHU: YETHOCTh M HEYETHOCTh (YHKIHMM, HYIH (QYHKLIUH,

IMPOMCIKYTKH 3HAKOIIOCTOSIHCTBA

Hcnonb3oBathk rpadguku QyHKIUN 119 peHICHUS] ypaBHECHUIH



3.4

3.5

4.1

4.2
4.3

4.4

5.1
5.2

5.3

11 KVIACC

Kon
NpoBepPsieMoro
pe3yJbTarTa

1
1.1

1.2
1.3
2

2.1

2.2

2.3

24

2.5

Crtpouth 1 4uTaTh TpaQuKH JUHEHHON QYHKIMH, KBaAPAaTUYHON (QYHKIMHU, CTETIEHHON
(YHKIHU C LeIbIM NTOKa3aTeleM

Ncnonb3oBatk rpadmku GyHKITUN TSI KCCIICIOBAHUS MPOIIECCOB M 3aBHCHUMOCTEH TIPH
pelIeHnH 3aiad U3 JIPYruX y4eOHBIX NPEeIMETOB M peajbHOW >KU3HU, BBIPAXKaTh
dbopMysiaMu 3aBUCUMOCTH MEXKIY BETMUYUHAMU

Hauama MaTeMaTHueckoro aHaiamsa

OnepupoBaTh MOHATUAMU: MOCIEI0BATEIBHOCTD, apu(pMeTHUeCKass U reoMeTpruiecKas
porpeccuu

OnepupoBaTh NOHATHUAMHU: OECKOHEYHO YyOBbIBAIOLIAsi IE€OMETpHUYECKas MpPOTpeccHs,
cymMMa OECKOHEYHO yOBIBAIOIICH TreOMETPHUIECKOM MPOTrpeccun

3aIIaBaTI> NOCJICA0BATCIIbHOCTU pa3JINYHbIMU criocobamu

Ncnonp30BaTh CBOMCTBA MOCJIENOBATEILHOCTEN M MMPOTPECCUI I PEIICHUS peabHbIX
3aJa4 MPUKJIAHOTO XapaKkTepa

MHuoxecTBa 1 10oruKa
OnepupoBaTh NOHATHSIMU: MHOXKECTBO, ONIEpalliy HaJ MHOKECTBAMH

Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHBIM —ammapar Juisl OIMCaHHS PEalbHBIX
IIPOLIECCOB U SIBJICHUH, IPH PELICHUHN 33]1a4 U3 IPYTUX yYE€OHBIX MPEAMETOB

OHCpI/IpOBaTL TOHATUAMU: OIIPECACIICHUEC, TCOPEMA, CICACTBUC, 1OKA3ATCIILCTBO

HpOBepﬂeMble NPpEAMETHBIC PE3YJIbTAaThHI OCBOCHUA OCHOBHOM 06pa30BaTeJ’le0ﬁ
mporpaMmbl CpeAHET O 0611161"0 oﬁpasoBa}mﬂ

Yucna ¥ BEIUUCIIEHUSA

OnepupoBaTh TOHATUAMH: HATypallbHOE, IIEJIO€ YHCIIO; HCIOJb30BaTh IMPU3HAKH
JIENUMOCTH ENbIX YHCEN, PA3IOKEHHE YHCa Ha MPOCThIE MHOXKUTEIH IJI PEUICHHs
3amaq

OnepupoBath MOHATHEM: CTEIIEHb C PAllMOHAILHBIM [T0Ka3aTeIeM
OnepupoBaTh MOHATUSAMU: JIoTapu(M YKCIIa, TECATHYHBIC U HATypaJbHbIE JIOTapu(MBbI
YpaBHEHUS 1 HEPABEHCTBA

[IpumMeHsTH CBOICTBAa CTENMEHW A TNpPeoOpa3oBaHHs BBIPAKECHUH, ONEPUPOBATH
MOHATUSAMHU: IIOKA3aTEeJIbHOE YPAaBHEHHE M HEPABEHCTBO; PEIIAaTh OCHOBHBIE THIIBI
IIOKAa3aTeJIbHBIX YPABHEHHUI U HEPABEHCTB

BoimonHATe npeoOpazoBaHMs BBIPAKEHHUH, COAEp)KalIMX JOrapuMbl; ONEpUPOBATH
HOHATHAMHM: JIOTapu(MUUECKOEe YpaBHEHHE W HEPAaBEHCTBO; PEIIATh OCHOBHBIC THUIIBI
Jorapu(pMHUUECKUX ypaBHEHUN 1 HEPABEHCTB

HaxoauTts pemeHns NpoCcTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTb MNOHATHSAMH: CHCTEMA JIMHEHHBIX YpaBHEHHMH U €€ pelICHHUE;
UCIIOJIB30BaTh CUCTEMY JIMHEVHBIX YPABHEHMM JUUIS PELICHMS] IPAKTUYECKUX 3a1a4
HaxonuTe pemeHus npocTelInux CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUI
Y HEPABEHCTB



2.6

3.1

3.2

3.3

3.4

4.1

4.2

4.3

4.4

4.5

4.6

4.7

MogenupoBaTh peaibHbIE CHTYallMd Ha S3bIKE aireOpbl, COCTAaBISATH BHIPAKCHHS,
ypaBHEHUS, HEPAaBEHCTBA U CHCTEMBI IO YCJIOBHIO 33J[ayH, UCCIEJ0BATh MOCTPOCHHbIE
MO/IEJIN C UCTIIOJIH30BAHUEM arlllapara aareopsl

OyHKINUA U TpaPuKH

OmnepupoBaTh MOHATUAMHU: TEPUOANYECKAs (DYHKIUS, NMPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKH SKcTpeMyMma (yHKIUHM, HauOosbllee W HAUMEHbIIEe 3HAYCHHUS
(GYHKIMN Ha MPOMEXKYTKE; MCIOIB30BATh MX IS MCCIENOBaHUS (DYHKIIUH, 3aaHHON
rpaduKom

OnepupoBaTb  MOHATUSMH: TpadUKd  TOKa3aTeNbHOM, Jorapupmuyeckod
TPUTOHOMETPUYECKUX (YHKIHI; HM300pakaTh MX HAa KOOPAMHATHOM IUIOCKOCTH H
UCTIOJIb30BaTh JUISl peIlICHHs ypaBHEHHI U HEPAaBEHCTB

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKu JMHEHHBIX YypaBHEHUN W
UCIIONB30BATh UX JI PEIICHUs] CUCTEMbI JINHEHHBIX YpaBHEHUI

Hcnonp3oBare rpadukn QyHKIWN Ui MCCIEIOBAHUS MPOIECCOB M 3aBUCHMOCTEH W3
OPYTUX Y4eOHBIX TUCIUILUINH

Hauana maTemaTuyeckoro ananuza

OnepupoBaTh NOHATUSMHU: HENpepbiBHAS  (QyHKUIMA, TNPOU3BOAHAS  (DPYHKLIMU;
WCIIOJIH30BaTh TEOMETPUYECKUH M (PU3MUECKUI CMBICT TPOU3BOMHOW ISl PEIICHUS
3a/1a4y

Haxoauth mpou3BoAHBIC 3JIEMEHTAPHBIX (YHKIMM, BEIYUCIATH IPOU3BOJAHBIC CYMMBI,
MPOU3BENICHUS, YaCTHOTO (PYHKIIMIA

Hcnonb30BaTh MPOU3BOAHYIO [UIsl HMCCIEAOBaHHUA (YHKIIMM HA MOHOTOHHOCTH H
AKCTPEMYMBI, TPUMEHSITh PE3yJIbTAThI UCCIICIOBAHUS K IOCTPOCHHUIO IpaprKOB
Hcnonp30BaTh MPOU3BOAHYIO JUISl HAXOXKACHUS HAWITYYIIEro PEelIeHUs] B MPUKIIAIHBIX,
B TOM YHCJIE€ COLIMATIbHO-I)KOHOMUYECKHUX, 3a/1a4ax

OrnepupoBaTh MOHATUSMU: TIEPBOOOpPA3HAS U MHTETPANT; TOHUMATh T€OMETPUUECKUN U
(du3nyecKuil CMbICT UHTErpaja

Haxomute mnepBooOpa3Hbie »dIEMEHTAPHBIX (PYHKIMHA, BBIYHCISATH HWHTETpAl IO
dopmynie Hetorona — JleitOHuIa

PemraTe MNpUKJIAAHBIC 3aJad4d, B TOM YHCJIC€ COOHUAJIBHO-DKOHOMHUYCCKOIo H
(1)I/I3I/I‘IeCKOl"O XapaKkTepa, CpeACTBAMA MATEMATHYCCKOI'O aHaJIn3a

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon
1

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaAHUSA

Yucna 1 BEIUUCIIEHUSA

PamnmonansHble  4ymclna. OOBIKHOBEHHBIE U ACCATHUYHBIC I[pO6I/I, IMMPOLICHTHI, OECKOHEYHBIE

MepuoaANICCKUC ,I[pO6I/I. ApI/I(bMeTI/I‘leCKI/IC onepannun C parnOHAJIbHBIMU quciiaMu,



1.2

1.3

1.4

1.5

2.1
2.2
2.3
24
2.5
2.6

2.7

3.1

3.2

3.3

3.4

4.1

4.2

5.1

5.2

npeoOpa3oBaHUsl YMCIOBBIX BbIpakeHUH. IlpumeHeHune npoOelt M HPOLEHTOB AN pPELICHUS
NPUKJIAJHBIX 33/1a4 U3 Pa3IMYHbIX OTpaciel 3HaHUi U pearabHOM KU3HU

JleiicTButenpHble yncna. PalmonanbHbele M HppalMOHAIbHBIE YKcaa. ApU(pMETHUECKHUE ONepaliu
C JIeHCTBUTENbHBIMU YHcaaMU. [IpnOnmkEHHbIE BBIYMCICHUS, IPABUIA OKPYTJIEHUS, IPUKUAKA U
OLICHKA Pe3yJIbTaTa BEIYACICHUN

Crenenp ¢ uenbiM mokaszareneM. CranpgaptHas ¢opma 3amucd  JACHCTBUTENBHOIO YHCHA.
Ucnonp3oBanne mnoaxondmedn (oOpMbl 3alUCU  ACHCTBUTENBHBIX YHCEN JUId  PELICHUS
IIPaKTUYECKHX 3a/1a4 U IPEICTABICHUS JaHHBIX

Apudmernueckuil KopeHb HaTypaibHOH creneHu. JleiicTBus ¢ apuMETHUYECKUMH KOPHIMH
HATypaJIbHON CTEIIEHU

CuHyCc, KOCHHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC, AapKKOCHHYC, apKTaHT€HC
YHUCIIOBOTO apryMeHTa

YpaBHEHHMs 1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa3oBaHUs

[Ipeo6pa3oBaHne TPUrOHOMETPUUECKUX BhIpaXKeHUH. OCHOBHbBIE TPUTOHOMETPUYECKUE (POPMYJIBI
YpaBHeHMe, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHre HepaBeHCTBa. MeTol MHTEpBaJIoB
Pemenune nensx U ApoOHO-pAIMOHATBHBIX YPABHEHUI 1 HEPABEHCTB

Pemenue uppanroHanbHBIX ypaBHEHNUN U HEPABEHCTB

Pelienne TpUroHOMETpUYECKUX YPaBHEHUH

IIpuMeHeHrEe ypaBHEHMI W HEPaBEHCTB K pPELICHUI0 MAaTeMaTHYECKUX 3aJad U 3a4ad W3
pa3nuyHbIX 00JacTell HAyKU U peaIbHOM KUZHU

OyHKINUH U TpaPuKH
@yHK1MsL, criocoOsl 3ananus GyHkiun. ['padux pynkuun. Bzaumuo oOpatHbie QyHKIMH

OOnactp omnpeneneHUs M MHOXKECTBO 3HadeHWH ¢yHkiumuu. Hymum ¢ysHkumu. IlpomexyTku
3HAKOMOCTOSAHCTBA. YETHBIC U HEUETHBIC (DYHKINU

Crenennast QyHKIHS ¢ HATYPAJIBHBIM | IEJIBIM TIoKa3aTesneM. E€ cBolicTBa u rpaduk. CBolicTBa 1
rpaduK KOpHS N-Oi CTETICHH

Tpuronomerpuueckas OKpPY>KHOCTb, OIpEICICHHE TPUTOHOMETPUYECKHX (YHKUIUH UYHUCIOBOTO
apryMeHTa
Hauana maTemaTuyeckoro aHamnusa

ITocenoBarenpHOCTH, CHOCOOBI 3a1aHUS IIOCJIEI0BATEIILHOCTEM. MoOHOTOHHBIE
NOCJIE0BATENBHOCTH

Apudmernueckass M reoMmerpuyeckas mnporpeccuu. beckoHeuHo yObIBaromias reoMerpuyeckast
nporpeccusi. Cymma 6ecKOHEUHO yOBIBaIOIIEH reoMeTpruecKoi nporpeccu. @opmMyiia CI0KHBIX
IpOLEeHTOB. VcIonp30BaHNe IPOrPeCCUu Il pELICHUS PEAVIBHBIX 3a1a4 IIPUKIIAHOTO XapaKTepa
MHokecTBa 1 JIOTHKA

MHoxecTBO, omepauuMu Haja MHokecTBaMu. Jluarpammbl Oitnepa — Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'O aIapara Uil ONMCAaHUs DPEAJBbHBIX IIPOLIECCOB M SIBICHUH, IIPU
pelIeHNH 3aa4 U3 APYTHX YUEOHBIX IPEIMETOB

Onpez[eneHI/Ie, TCOpCMa, CICACTBUC, 1OKA3aTCIILCTBO

11 KUIACC



Kon

1.1
1.2
1.3

2.1
2.2
2.3
2.4
2.5

2.6
2.7

2.8

3.1

3.2
3.3
3.4

3.5

4.1
4.2

4.3

4.4

4.5
4.6

4.7

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Yucna 1 BBIYMCICHUS

Harypanbnsle u nensie yncina. [Ipu3Haku AeIMMOCTH HEIbIX YUCENT
Crenens ¢ paMoHaIbHBIM ITOKa3areneM. CBONWCTBA CTEIIEHU
Jlorapudm uncna. [lecaTHaHbIe U HATYypaJIbHbIEC JOTapUPMBI
VYpaBHEHMsI U HEPABEHCTBA

[IpeobpazoBaHue BbIpaKEHUN, COIEPKAIINX JTOTapU(MBI
[IpeoOpazoBaHne BEIPAKEHHIA, COACPIKALINX CTENICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
IIpumepBl TPUTOHOMETPUYECKUX HEPABEHCTB

[lokazarenabHble ypaBHEHUS U HEPABEHCTBA

Jlorapudmuueckue ypaBHEHHs 1 HEPaBEHCTBA

CucreMbl TUHENHBIX YpaBHEHUN. Penienre npuKkiaaHbIX 3a1a4 ¢ IOMOLIbIO CUCTEMBI JIMHEHHBIX
ypaBHEHUH

CucreMbl U COBOKYITHOCTH pPallMOHAJIBHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB

[IpuMeHeHne ypaBHEHHM, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKHX 3a7a4 U 3a7a4 U3
pa3IUYHBIX 00JIaCTeH HAYKH U PeaTbHOM KU3HU

OyHKIHH U TpaduKu

Oynknus. [lepuonnueckne dynkmuu. [IpomMexyTknm MOHOTOHHOCTH (yHKIMH. MaKCUMyMBbI H
MUHUMYMBI GyHKIIMU. Hanbomnpiiee 1 HauMeHblllee 3HauyeHHe (PyHKIIUN HA TPOMEXYTKE
Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U TpapuKu

[TokazarenpHas u norapudmuueckas GpyHKINU, X CBOMCTBA U rpaduku

Hcnonws3zoBanue rpadmkoB PyHKIINN ISl pEICHUSI yPAaBHEHUHN U JIMHEHHBIX CUCTEM

Hcnonb3oBanue rpadukoB GyHKIMN A MCCIEI0BAHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HMKAIOT IIPH PELICHUHU 3aJay U3 APYTHX YUeOHBIX IPEIMETOB U peabHON KU3HU

Hayana maTemaTtnueckoro aHaimsa
HenpepoiBable (yHKIIMU. MeTo1 HHTEPBATIOB JJIsl PEIICHHSI HEPABEHCTB
[TpouzBoanas pyHkiuu. ['eomeTprueckuii 1 GU3MUECKUI CMBICT TPOU3BOIHOM

[IpousBonHbie 31eMeHTapHBIX (GYHKIUNA. DOpPMyNbl HAXOXACHUS MPOU3BOJHOM CyMMBI,
MIPOU3BEACHUS M YACTHOTO (DYyHKITHIA

HpI/IMeHeHI/Ie HpOHSBOHHOﬁ K HCCICOAOBAaHHNIO q)YHKI_II/Iﬁ Ha MOHOTOHHOCTb U 3SKCTPCMYMBI.
Haxoxnenue HanOOJIBIIEr0 U HAMMEHBIIIETO 3HAUYCHHUS (1)yHKI_II/II/I Ha OTPE3KE

[IpuMeHeHre MPOM3BOTHON MJIsi HAXOXKICHUS HAWIYUIIEro PEIICHHs] B MPUKIAIHBIX 3a/Jauax,
JUISL OIIPEICJIEHUS CKOPOCTH Tpoliecca, 3aJaHHOro (opMyioi min rpadukoM

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX

HHuTerpai, ero reomerpudeckuii 1 (GU3NIECKUNA CMBICI. Bhruncienne mHTETpaia mno gopmyse
Herorona — JleitOauna



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJIHEI'O OBILIEI'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHUs

IIpoBepsiemble TpeGOBaHUS K NMPEAMETHBIM Pe3y/1bTaTaM OCBOCHHMSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o0mero 0opa3oBaHus

Brnagenne MeromamMuM 10Ka3aTenbCTB, QAJITOPUTMAMM  pELICHMs 3ajad; yMEHHUE
(dbopMyIHpOBaTH W ONEPHPOBATH MOHATHUSAMH: OIpEIEIICHHE, aKCHOMa, Teopema,
CJIEZICTBHE, CBOWCTBO, MPHU3HAK, 0KA3aTEIbCTBO, PAaBHOCUJIbHBIE (OPMYIHPOBKH;
NPUMEHSATh HX; YMEHHE (OPMYIHpPOBaTH OOpaTHOE W  MPOTHBOIOJIOKHOE
YTBEPKACHHUE, IPUBOAUTH IPUMEPbl M KOHTPHIPHUMEPHI, MCIONb30BaTh METOJ
MaTeMaTUYeCKON MHIyKIUH; MPOBOJUTH JOKA3aTEIbHbIE PACCYKICHUS IIPU PELLICHUU
3a/1a4, OLEHUBATh JIOTMYECKYIO NMPaBUIBHOCTh PACCYXKICHUN; YMEHHE ONEPUPOBATh
MOHATUSIMU: MHOKECTBO, MOJMHOXKECTBO, OINEPAlMM HAJ MHOXXECTBAMHU; YMEHHUE
HCIIOJIb30BAaTh TEOPETHMKO-MHO)KECTBEHHBIM ammapar Uil ONMCAaHHSA PEAJbHBIX
MPOIIECCOB W SIBIICHUM W TIPH PEUICHWHW 3aJa4, B TOM YHUCIIE M3 JPYTrUX Y4eOHBIX
IIPEIMETOB; YMEHHME ONEepUpOBaTh MOHATUSAMU: rpad, CBA3HBIN rpad, AepeBo, LUKI,
rpad Ha IUIOCKOCTH; YMEHHUE 3aJlaBaTh M ONMUCHIBATH Ipadbl pa3IMIHBIMU CIIOCOOAMU;

WCIOJIb30BaTh Tpadbl MPU peLICHUH 3a/1a4

VYMeHue omepupoBaTh MOHATHAMH: HATYpaJbHOE YHCIIO, LENOE YHCIO, CTENCHb C
LENbIM TI0Ka3aTesieM, KOpeHb HATypaldbHOH CTENEHH, CTENEeHb C palMOHAIBHBIM
MOKa3aTesieM, CTEeTeHb C JACHCTBUTENBHBIM IOKa3aTeleM, Jorapupm dYucia, CHHYC,
KOCHMHYC W TaHTEHC IPOM3BOJILHOTO YHCJA, OCTATOK IO MOJIYJIO, PalMOHAIHHOE
YHCII0, PPALMOHAIBHOE YUCIIO, MHOKECTBA HATYpaJbHBIX, LENbIX, PAlMOHAIBHBIX,
JeHCTBUTENBHBIX YMCEI; YMEHHUE MCIOJIb30BaTh MPU3HAKU JICIIMMOCTH, HAUMEHBIINH
OOIIMif JenuTeNnh U HauMEHbIIee o0Iee KpaTHOe, alropuT™ EBKINia mpy pemeHnn
3aa4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CHCTEMaMU CUUCIICHHS, YMEHUE
BBITTOJIHSATH BBIYMCIICHUE 3HAUYCHUH W MPeoOpa3OBaHUS BBIPAKCHUH CO CTETICHSIMHU U
aorapupmamMu, mpeodpazoBaHHUs APOOHO-PALMOHAIBHBIX BBIPAKEHHUH; yMEHUE
OIIEpUPOBATh MOHATHAMH: IIOCIIEIOBATEIFHOCTD, apu(MeTHdeckass MpPOTPeccHs,
reoMeTpuyecKas mporpeccus, 6€CKOHEYHO yObIBaroIIasi TeOMEeTpHUYECKasi IPOrpeccus;
yYMEHHE 33/1aBaTh IIOCIIETIOBATEIFHOCTH, B TOM YHCJE C MOMOILIBIO PEKYypPPEHTHBIX
¢dbopMy; yMeHHE OIEpUpOBaTh MOHATHSAMH: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUIGKCHBIC YHCJIa, MOJIYJNb W apryMEHT KOMIUICKCHOTO 4ucia, (opma 3ammcu
KOMIUIEKCHBIX 4YHcen (reoMeTpuyeckas, TPUTOHOMETpHUUYEcKas M anredpanveckas);

YMETb IIPOU3BOJUTH apI/I(bMeTI/ILIeCKI/Ie ,I[CﬁCTBHSI C KOMIUICKCHBIMHU 4YHUCJIaMHU,



IPUBOJUTH MPUMEPHBI UCITOJIB30BAHUA KOMIIJICKCHBIX YUCCII; OIICPHUPOBATE MOHATUAMMU:

Matpuna 2x2 u 3x3, onpeaeanuTeNlb MaTPUILIbl, TEOMETPUUECKUM CMBICIT ONIPEAEIUTEINS

YmMmenue OTIepupOBaThH MOHSITUSIMHU: palroHaIbHbIE, UppaIlMOHaNIbHBIE,
MOKa3aTeIbHbIe, CTENICHHBIC, Jorapu(MHUIECKUE, TPUTOHOMETPHUSCKAE YPABHCHHS U
HEpPaBEHCTBA, WX CHCTEMbl; YMEHHE OMNEpPUPOBATh MOHATHIMH: TOXIECTBO,
TOXXJIECTBEHHOE TpeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CUCTEMa YpPaBHCHHH W
HEPaBEHCTB, PaBHOCWIBLHOCTb YPAaBHEHUW, HEPABEHCTB U CHUCTEM; YMEHHE peIlaTh
ypaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TOMOIIBIO PA3IMYHBIX TPHUEMOB; peIIaTh
ypaBHEHHUS, HEPaBEHCTBA U CHUCTEMbl C MapaMeTpoM; MPHUMEHITh YpaBHEHUS,
HEpPAaBEHCTBA, WX CHUCTEMBbI JUIsl PEIICHHs MaTeMaTHUYeCKHX 3amad W 3a7ad u3

pa3nuyHbIX 00JacTel HaAyKU U peaabHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMU: (QYHKLHUSA, YETHOCTh (DYHKIHMH, MEPHUOAUYHOCTH
(GyHKIMM, OTPaHMYEHHOCTh (PYHKIUH, MOHOTOHHOCTh (YHKIHH, OSKCTPEMYyM
¢byHkuuy, HauOosblllee W HaUMEHblIEe 3HAYCHHS (QYHKIUMU Ha TMPOMEXKYTKE,
HemnpepbIBHAs (QYHKIUS, AacCHMOTOTHI Tpaduka (QYHKIWH, TepBasi H BTOpas
Npou3BOHAs (YHKIMH, T€OMETPUYECKUH U (U3NYECKMHA CMBICT HPOM3BOIHOM,
nepBooOpasHasi, ONpeAcaEHHbI HUHTErpaj; YMEHUE HaXOJIUTh ACHMIITOTHI rpaduka
(GYHKIMY; YMEHHME BBIYHUCIATH MPOU3BOAHBIE CYMMBI, MPOU3BEICHUS, YAaCTHOIO U
KOMIO3UIMN (YHKIHHA, HAXOAWUTh ypaBHEHHE KacaTeNbHOW K TpapuKy (QyHKIWH;
YMEHHE HaXOJIUTh NPOU3BOIHBIC 3JIEMEHTApHBIX (YHKIMHA; yMEHHE HCIOJIb30BaTh
MPOU3BOJIHYIO JJISi UCCIIEAOBAaHUS (YHKIMHA, HAXOAUTh HAaUOOJbIINE W HAUMEHBIINE
3Ha4eHUs1 (PyHKIUI; CTPOUTh Ipa)MKM MHOTOWIEHOB C MCIIOJIb30BaHMEM arlnapara
MaTEMaTHYECKOI0 aHa/ln3a; MPUMEHATh IPOU3BOAHYIO Ul HAX0XKICHUS HAWIy4dlIEro
peleHusl B MPUKIAAHBIX, B TOM YHCIIE COLHMAIbHO-3KOHOMUYECKHX M (PU3NYECKHUX
3aqadax; HaXOIUTh IUIOIAAN M 00BEMBI (DUTYpP C TIOMOIIBIO MHTErpaja; MPUBOAUTH
IpPUMEpbl MaTeMaTHYECKOrO0 MOJEIMPOBAaHUS C TOMOLIbI0 AU epeHInanbHbIX

ypaBHEHUU

YMeHue omnepupoBaTh TMOHATHAMHU: Tpapuk (QyHKUUH, oOpaTHas QyHKUUS,
KOMNO3ULUS QYHKUMH, TUHEWHas (QyHKIMA, KBapaTHUHas (PYHKLHUS, pallMOHAJIbHAsS
¢byHKIMA, cTeneHHas (QYHKUWS, TPUTOHOMETpUYECKHEe (YHKIMH, OOpaTHbIE
TPUTOHOMETpUYECKHE (QYHKLMHU, IOKa3aTeiabHas M Jiorapudmuyeckas (QyHKLIUY;
YMEHUE CTPOUTh TIpadUKH H3YYEHHBIX (YHKUUH, BBINOIHATE MNpeoOpa3oBaHUs
rpa¢ukoB (QyHKIUH, WCHOAB30BaTh TrpadUKU I HW3YUYEHHUS TIPOIIECCOB U
3aBUCUMOCTEH, MpHU pELICHUH 3ajad U3 JAPYTHMX Y4YeOHBIX NPEAMETOB W 3a7ad M3
peaqpHON JKHM3HHU; BBIpaXXaThb (OpPMyJIaMH 3aBUCHUMOCTH MEXIY BEIWYHMHAMU;
UCIOJIb30BaTh CBOWCTBA M IpauKu QYHKIMN IJIs1 PELICHUs] ypaBHEHUH, HEPABEHCTB U
3aJad C MapamMeTpaMM; H300paxaTb Ha KOOPJMHATHOW IJIOCKOCTH MHOXKECTBA

peleHui ypaBHEHU, HEPABEHCTB U UX CUCTEM



YMeHue pemarb TeKCTOBBIE 33JaUl Pa3HbIX TUIOB (B TOM 4YHCJIE HA MPOIEHTHI, JOJIU
Y 4YacTH, Ha JBUXKEHHE, padOTy, CTOMMOCTh TOBApOB W YCIYT, HAJOTH, 3aJadd W3
o0jacTu ynpaBieHHs JUUYHBIMH U CEMEMHBIMU (PHAHCAMMU); COCTABIISTH BBIPAXKEHUS,
ypaBHEHHUsI, HEPABEHCTBA U MX CHUCTEMbl [0 YCIOBHUIO 3a/layd, HCCIIEI0BATh
MOJIy4YeHHOE pEelIeHHEe M OLEHUBATh IMPaBAONOJ00HOCTh pE3YyJIbTAaTOB; YMEHHUE
MOJICTUPOBATh PEAbHBIC CUTYAIlMH Ha SI3bIKE MATEMATHKHU; COCTABISATh BBIPAKEHUS,
YpaBHEHHS, HEPABEHCTBA M MX CHCTEMBbl [0 YCIOBUIO 3aJayd, HCCIEeN0BaTh
MOCTPOCHHBIE MOJENU C HWCIOJIB30BaHUEM armapaTa aiareOpbl, WHTEPIPETHPOBAThH

MIOJTyYEHHBIN pe3yJIbTaT

YMeHne onepupoBaTh MOHATHAMHU: cpeiHee apu(METHIECKOe, MeAraHa, HanOoJIbIIIee
U HauMEHbIIIEEe 3HAUYCHHUs, pa3Max, IUCIEPCHs, CTAaHIAPTHOE OTKJIOHEHHWE YUCIIOBOTO
Habopa; yMeHHe H3BJIEKaTh, WHTEPIPETUPOBATh MHPOPMALUIO, MPEICTABICHHYIO B
TabJaMIax, Ha AUarpammax, rpaukax, OTpaXxarollyro CBOMCTBA peabHbIX MPOLIECCOB
U SIBICHUH; TPEACTaBIATh HHPOPMALMIO C TOMOUIbIO Tabnull M Juarpamm;
UCCIIeZIOBaTh CTaTHCTUYECKHUE JAaHHBIE, B TOM YHUCIIE C NMPUMEHEHUEM IpaduuecKux
METOJIOB W JJIEKTPOHHBIX CpPEIACTB; TIpadUyecKd HCCIEeI0BaTh COBMECTHBIE

Ha6J'IIOI[eHI/I$I C IIOMOLIBIO JUAarpaMm pacCCUBaHU U JIMHEHHOM perpeccnumn

YMeHue omnepupoBaTh MOHATUSAMM: CIy4YalHbIM ONBIT M ciy4aiiHoe coObITHE,
BEPOSITHOCTh ~ CIIy4allHOrO  COOBITUSI; YMEHHE  BBIUHCIATH  BEPOATHOCTb  C
UCIOJb30BAHUEM TpapUUECKUX METOJOB; MPHUMEHATh (OPMYJIbl CIOXKEHUS U
YMHOXXEHUSI BEPOSATHOCTEH, (OopMyiy MOTHOW BepoATHOCTH, ¢Gopmyiy bepuysm,
KOMOUWHATOpHBIC (PaKThl ¥ (GOPMYJIBI; OIEHUBATh BEPOSATHOCTH PEATbHBIX COOBITHI;
YMEHHE  ONEpUpOBaTh MOHATHAMM: CllydyailHas  BeJIWYHMHA, paclpe/eleHue
BEPOSATHOCTEH, MaTeMaTUUECKOE OXHJAHHUE, AUCIEPCUs U CTaHAAPTHOE OTKIOHEHUE
CllydaifHOW BENMYMHBI, (DYHKIMH pacmpefeseHuss U IUIOTHOCTH pPaBHOMEPHOTO,
MOKA3aTeIbHOIO0 U HOPMAJBbHOIO paclpesielieHuil; yMEHHEe HCIOJIb30BaTh CBOMCTBA
U3Y4YEHHBIX PacHpelesIeHUi Ui PEIICHUs 3a]a4; 3HAKOMCTBO C MOHSTHSIMM: 3aKOH
OOJBIIMX YUCEI, METO/Ibl BHIOOPOYHBIX MCCIIEJOBAHUN; YMEHNUE NIPUBOJUTH IPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJBIIMX YHCENI B MPUPOAHBIX M OOIIECTBEHHBIX SBICHHSIX;
YMEHHUE OINEpUpOBaTh MOHATUSMH: COYETAaHHE, INEPECTAaHOBKA, YHMCIO COYETaHMH,
YHCIIO MEPEeCcTaHOBOK; OMHOM HbIoTOHA; yMeHHE MpUMEHATh KOMOMHATOPHBIE (PAKTHI
U PacCyXJIEHUs JUIsl PEeLIeHMs 3a]ay; OLIEHUBATh BEPOSTHOCTH PEANbHBIX COOBITHI;

COCTABJISITh BEPOSITHOCTHYIO MOJIE/Ib U UHTEPIIPETUPOBATH IIOJyYCHHBIN PE3YJIbTAT

YMeHue omnepupoBaTh MOHSATUSMU: TOYKA, MpsAMasi, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, Jy4, BEJIMYMHA yIJIa, IUIOCKUM yToJj, ABYI'PaHHBIN YroJl, TPEXIPaHHBIN YTOJI,
CKpELIMBAIOIINECS TMpPsIMbIE, MApPaUICIbHOCTh W MEPIEHIUKYJISIPHOCTh MPSAMBIX U
IJIOCKOCTEM, yrojd MEXIy NPAMBIMH, YTroJ MEXAY HpPSAMON M IIJIOCKOCTBIO, YTOJI

MCKAY IINIOCKOCTAMHU, PACCTOAHUC OT TOYKH OO IIJIOCKOCTHU, PACCTOAHUC MCKIY



10

11

12

13

IPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMH; YMEHHME MCIIONB30BAaTh IPU PEIICHUU
3amad U3ydyeHHblEe (DAKThI U TEOpEMBbl IUIAHUMETPHM; YMEHHUE OLCHMBATH pPa3Mepbl
O0BEKTOB OKPYXAIOIIEr0 MHUPA; CTPOUTh MaTeMaTHYECKUE MOJEIN C IOMOIIbIO
TE€OMETPUUECKUX TOHATUN W BEJIWYMH, pElIaTh CBS3aHHBIE C HUMH INPAKTUYECKUE

3aaun

YMeHnue onepupoBaTb MOHATHSAMH:  IUIOWAAb  QuUrypbl, 00BEM  QUIypHI,
MHOTOIPaHHHMK, MpPaBUJIbHBII MHOIOIpAaHHHMK, CEYE€HHE MHOIOrpaHHMKa, KyoO,
napajuieNienunes1, Mpu3Ma, MupaMuaa, Gurypa u MoBEpXHOCTh BPALICHHUS, LMIAHP,
KOHYyC, mmap, cdepa, miomanas chepsl, MIoHaabp MTOBEPXHOCTH MUPAMUIBI, PU3MBI,
KOHyCa, IIMHApPA, 00BEM KyOa, MpSMOYTOJIBHOTO MapajUIeNeNuIesa, MUPAMUJIBL,
NpU3MBI, LWINHApA, KOHyca, IIapa, pa3BEPTKA IMOBEPXHOCTH, CEYEHUs KOHyca U
LWINHApA, NapajyleIbHble OCH WM OCHOBAaHMIO, CEYEHUE MIapa, IUIOCKOCTb,
Kacaroniascs cepsl, HUIMHAPA, KOHYCa; YMEHUE CTPOUTh CEYCHHE MHOTOTPAHHUKA,
n300pakaTh MHOTOTPAaHHHUKH, (PUTYpPBI M IOBEPXHOCTHU BpAILICHUS, X CEYCHHUS, B TOM
quciae C TIOMOIIBbI0O DJIEKTPOHHBIX CpPEACTB; YMEHHE IPUMEHSTh CBONCTBA
TreOMETPUUECKUX (UTYpP, CAMOCTOSATENBHO (HPOPMYIHPOBATH ONPENEICHHS U3YyYaeMbIX
¢uryp, BBIIBUTaTh TUIOTE3bl O CBOWCTBaX W NPU3HAKAX T€OMETPUYECKHX (Uryp,
00OCHOBBIBaTh WJIM ONPOBEPraTh UX; YMEHUE MPOBOJAUTH KiacCUpUKaLKIO0 GUryp mo

PAa3JIMYHBIM ITPpHU3HAKAM, BBIIIOJIHATDH HCO6XOI[I/IMBIC AOHNOJIHUTCIBHBIC TTIOCTPOCHUSA

YMeHne omnepupoBaTh MOHATHUSAMH: JABIDKEHHE B IPOCTPAHCTBE, IapalIeIbHBIN
MEPEHOC, CUMMETPUS HA TUIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHUE
noao0us1, moI00HbIe GUTYPBI; YMEHHUE PAcTo3HaBaTh paBHBIC U MO00HBIE (QUTYPHI, B
TOM 4YHCIIE B TPUPOJE, HMCKYCCTBE, APXUTEKTYpPE; HCIOJIB30BATh T€OMETPUUCCKUE
OTHOIICHHS MTPH PEIICHUHU 3a]1a4; HAXOIUTh TEOMETPUIECCKHUE BEIMYHMHEI (IJTMHA, YTOI,
IO, 00BEM) IPU PEIICHUHU 33]a4 U3 APYTUX YUEOHBIX MPEAMETOB U U3 PEaTIbHON
KU3HH, YMEHHUE BBIYUCIISATH T'C€OMETPUYECKHE BEIMYWHBI (IJIMHA, YTOJ, IUIONIAlb,
00BEM, IJIOIIAL MTOBEPXHOCTH), HCIIONB3YS M3yUYeHHBIE (DOPMYIIBI U METOABI, B TOM
YHciIe: IUIOMIA[h TOBEPXHOCTH IMUPAMUIBI, MPHU3MBI, KOHYCA, IMJIMHIpA, IUIOMIAIh
chepsl; 00bEM KyOa, NPSAMOYTOJBHOTO MapajUieNenuIeia, MUPaMUIbl, TPU3MBI,

IWIMH]IPa, KOHYCa, IIapa; YMEHHE HAaXOAUTh OTHOIIIEHHE 00bEMOB TTOIOOHBIX (DUTYP

YMeHue omnepupoBaTh MOHATUSMHU: NPSIMOYTOJIbHAs CHUCTEMa KOOPJIWHAT, BEKTOP,
KOOpJIUHATHl TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa
Ha YHWCJIO, pa3jo’KEHUE BEKTopa Mo Oaszucy, CKaJspHOE MPOU3BEICHHE, BEKTOPHOE
MPOU3BEICHNE, YTOJd MEXKAY BEKTOpaMU; YMEHHE WCIOIb30BaTh BEKTOPHBIA U
KOOpPJIMHATHBIN METOJ AJIsl PEIlICHUs] TeOMETPUUYECKUX 3a7a4 U 3aJa4 IPYTruX y4eOHBIX

MPEIMETOB

YMeHue BbIOMpaTh MOAXOASIIMNA METOA JUIsl pelIeHUs 3aJaud; TMOHUMaHUe

SHAYMMOCTU MATCMATUKHW B HU3YUYCHHU MNMPHUPOAHBIX U 06Hl€CTBeHHI)IX mponcccoB u



SBJICHUN; YMEHHE pacIO3HaBaTh IPOSBIICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
YMEHUE NPUBOJUTH IPUMEpPbI MAaTEMAaTUYECKUX OTKPBITUN POCCUMCKON U MHUPOBOU

MaTeMaTUYECKON HAyKH1

IHHEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMBIX HA EI'D 11O

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 UYucna 1 BBIYUCIICHUS
1.1 Hatypanbhble u nensie yncina. [Ipu3Haku 1eIMMOCTH LENbIX YHCeT
12 Panmonanehpie uyucia. OOBIKHOBEHHbIE M JI€CATUYHBIE APOOU, MPOLEHTHI, OECKOHEYHBIE
' NepUOANYECKUE qpodH
13 ApudmMeTnueckuii KOpeHb HaTypalbHOW cTemneHHu. [lelcTBHUS ¢ apu(PMETHYECKUMH KOPHSIMH
' HaTypaJIbHON CTEIIECHU
1.4 CreneHb ¢ nesnpM nmokasaresneM. CTerneHb ¢ palioHaIbHBIM MoKa3zaTesneM. CBOWCTBA CTETICHH
15 CuHyCc, KOCHHYC M TAaHI€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTCHC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. /lecsaTudynHble U HaTypajibHbIE JOTapUPMBbI
JlelicTBUTENbHBIE 4YHCTa. ApU(METHYECKHE OIlepaluyd C JICHCTBUTENBHBIMH YHCIAMHU.
1.7 [TpubnmxEHHBIE BBIYMCICHHS, MpaBWJIa OKPYIJICHHUs, NPUKUAKA U OIEHKa pe3yibTaTa
BBIYMCIICHUI
1.8 [Ipeo6pa3oBanue BbIpaKeHUI
1.9 KommiekcHble uncna
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 Ienbie 1 1poOHO-palIOHATILHBIC YPAaBHEHHS
2.2 HppanuoHanbHble ypaBHEHUS
2.3 Tpuronomerpudeckre ypaBHEHUS
24 [Toka3zaTenbHBIE U JTOTAPHUPMHUECKUE YPaBHEHHUS
2.5 Lenbie u 1poOHO-paIOHANIbHBIE HEPABEHCTBA
2.6 HppanmoHaibHble HEpaBEHCTBA
2.7 [TokazarenpHbIe U TOrapupMUIECKIe HEpaBEHCTBA
2.8 TpuronomeTrpuyeckue HepaBeHCTBA
2.9 CucTeMBbl ¥ COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 VYpaBHeHHUsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu
211 Martpwuiia CUCTEMBI IMHEWHBIX ypaBHEHUN. ONpeaeuTeb MaTPHUIIBI



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

OyHKIMH U TpaPuKH

@Oyukius, cmocodbl 3amanust ¢yHkumu. ['paduk ¢yHkmum. B3ammao oOpatHbIe (QYyHKIUH.

Yéruble u HeuéTHbIEe pyHKUMU. [leproanyeckue GyHKINH

OOnacte ompenerneHuss U MHOXKeCTBO 3HaueHWH QyHkumu. Hymm ¢ynxmum. IlpomexyTkn
3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (QYHKUMH. MaKkCUMyMbl UM MHHHUMYMBbI

¢ynkuuu. Hanbonbliee 1 HauMeHsbllee 3HaueHne QyHKIMHY Ha IPOMEXKYTKE

Crenennas GyHKIMSA C HATYpaJIbHBIM U LENbIM MoKa3aTeneM. E€ cBolicTBa u rpaguk. CBoiicTBa

U rpaduK KOpHS N-0i cTeneHn
Tpuronomerpuieckue GyHKIIMU, UX CBOHCTBA U TpadUKH
[TokazaTenpHas u orapudmudeckas PyHKIIUH, ©X CBOWCTBA U rpaduKu

Touku paspeiBa. AcumnToThl rpadukoB (yHkiui. CBoiicTBa (yHKIHA, HEMPEPHIBHBIX Ha

OTpE3KE
ITocnenoBaTenLHOCTH, CIIOCOOBI 3aJaHHUS MOCJIEA0BATELHOCTEN
Apudmerrnueckast u TeoMeTpudecKas rnporpeccuu. @opmyiia cIoXHBIX TPOIEHTOB
Hauama MaTemMaTnueckoro aHaimsa

[TpousBonHas Gynkuuu. [Ipon3BoaHbIE HIIeMEHTAPHBIX (QYHKIMN

[IpumeHeHne NPOU3BOAHON K HCCIEAOBAHHIO (YHKIUI HAa MOHOTOHHOCTb U AIKCTPEMYMBI.

Haxosxnenne HanOoJbIIero 1 HAMMEHbIIETo 3HaYeHUs (PYHKIIUU Ha OTpE3Ke
[TepBooOpasnas. MuTerpan

MHoxecTBa 1 JIOTHKa

MHoecTBO, onepaluy HaJl MHOKecTBaMu. JlnarpamMMel Disiepa — BenHa
Jloruka

BeposiTHOCTB 1 cTaTUCTHKA

OmnwucarenpHas CTATUCTUKA

BepositHOCTB

Komb6unaropuka

I'eomerpus

@urypsl Ha MJIOCKOCTH

IIpsiMBbIE U TUIOCKOCTU B TPOCTPAHCTBE

MHororpanHuku

Tena u MOBEPXHOCTH BpalCHUS

KOOpI[I/IHaTLI 1 BCKTOPLL



YYEBHO-METOJINYECKOE OBECITEYEHUE OGPA30OBATEJLHOT'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA:
1. Vuebnuk: AnreOpa n Hadana MareMaTudeckoro aHanusa, 10 kimacc 0a30BbIN U yriTyOJeHHBIH YpPOBHHU

/  [UL.A.Amamo, IO.M.Komsrua, M.B.TkauéBa, H.E.®&nopoa, M.M.IIa0yuun];— M.
[Ipoceemenue, 2023 r.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA:

1. Esrenmii Hemun: AnreOpa. 7-11 kmaccel. OmpeneneHusi, CBOWCTBA, METOIWKH PEIICHHs 3aJad B
tabmumax. M. : [Ipocsemenune, 2023 1.

2. M.U. llabynun, H.E. ®enoposa, M.B. TkaueBa: Anrebpa u Hauana MareMaTH4ecKoro aHanusa. 11
kinacc. Jlnpakrnueckue matepuainsl. ®I'OC. M. : [Ipocsemenue, 2023 T.

3.A.Il. EpmioBa, B.B.I'ono6opoapko: CaMOCTOSITENIbHBIE M KOHTPOJIBHBIE paOOTHI 1O aJiredpe U Havajgam

agaymmmza g 10-11 kmaccos

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET:

http://school-russia.prosv.ru/info.aspx?ob_no=27431

http://festival.1september.ru/articles/620615/

http://www.scienceforum.ru/2015/976/7274
http://www.wiki.vladimir.i-

edu.ru/index.php?title=lcnonp3oBanue IIOP B _00pa3oBaTebHOM IIpoliecce



https://infourok.ru/go.html?href=http%3A%2F%2Fschool-russia.prosv.ru%2Finfo.aspx%3Fob_no%3D27431
https://infourok.ru/go.html?href=http%3A%2F%2Ffestival.1september.ru%2Farticles%2F620615%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.scienceforum.ru%2F2015%2F976%2F7274
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.wiki.vladimir.i-edu.ru%2Findex.php%3Ftitle%3D%D0%98%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%A6%D0%9E%D0%A0_%D0%B2_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%BC_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%B5
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.wiki.vladimir.i-edu.ru%2Findex.php%3Ftitle%3D%D0%98%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%A6%D0%9E%D0%A0_%D0%B2_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%BC_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%B5
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