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MOSCHUTEJIBHASA 3AIINCKA
Pa6ouas mporpamMma mo npeamery «Anredbpa U Hayana MaTeMaTHYECKOTO
aHayM3a» pa3paboTaHa KaKk HOPMATHUBHO-TIPABOBOW JOKYMEHT JJIsi OpTaHU3aluU
yuebHoro mporecca B 10-11 kimaccax MyHHIMIIATBEHOTO 0011€00pa30BaTEIHLHOTO
yUpexAeHUs — cpenHei ooOimeoOpa3oBarenbHor mmikoyibl Ne 9 r. Prumeso
CapartoBckoit 00JacTu.

[Iporpamma 10 MaTremMaTHKE OTpPaKa€T OCHOBHbIE TpeOOBaHMS
®denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIApTa OCHOBHOIO
oO1ero oOpaszoBanusi, pazpadborana ¢ yuerom denepansHoro 3akona N 273-D3
"OO6 oOpazoBanuu B Poccuiickoit ®enepanmun" ot 29.12.2012r., ®I'OC
OCHOBHOro oOuiero obpazoBanus (yreepxkiaeH [Ipukasom MuHInpocBeleHus
Poccum ot 31.05.2021 N 287 "OO6 yrBepkueHnn QeaepaabHOTO
rOCy/IapCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOTO  OOIIEro
obpaszoBanus" 3apeructpupoBano B Muntocte Poccum 05.07.2021 N64101).
Onobpena pemienreM (eneparbHOro yueOHO-METOANYECKOr0 OOBETUHEHUS 10
ob1emy 006pazoBanuio, mporokoi 3/21 ot 27.09.2021 r.

Pa3pabotana B cooTBeTcTBUM C (enepaibHOM  00pa3zoBaTENbHOU
IpOrpaMMOIl OCHOBHOTO OOIIEro oOpa3oBaHus, YTBEPKICHHONW MPUKA30M
MunuctepctBa npocsemenus: Poccuiickoii @enepannu ot 18 mas 2023 r. Ne
370.

VYuebnsiii Kypc «AnreOpa W Havajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOiiero oOpa3oBaHws,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIeUnBaeT WHCTPYMEHTAIbHYIO 0a3y is
W3YYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KypPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE OOYyYarOIINXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U JAPYTHX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaIOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKd, KOTOpas (OpMYIUPYET CBOU
JOCTHKEHHSI B MATEeMaTH4IeCcKoi (hopme.

VYuebHblli Kypc anreOphl ¥ Hadall MaTeMaTUYECKOTO aHallh3a 3aKJaJlbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUHU, OHUOJIOTHH,
MTOHUMAaHUS OCHOBHBIX TCHJICHIIMIA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISICT OPHCHTHPOBATHCS B COBPEMEHHBIX IH(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh WX ISl JATbHEHIIEro OOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJiecHUE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMU aJreOpbl M MaTeMaTHYeCKOTO aHalii3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO UHIYKIUUA U PaCCyXIaTh JEAYKTHUBHO, HCIOIb30BATh
0000IIeHe W KOHKpPETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO0, (OPMUPYET
KpPEaTUBHOE U KPUTHUIECKOE MBINIJICHUE.



B xone u3yuyenus yuebHOro Kypca «AnreOpa M Havajla MaTEMaTHUYECKOTO
aHanu3a» OOyYarolIMecs IMOJIY4YaroT HOBBIA OMBIT PEIICHHs NPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEajbHbIX CUTYAIllUH,
UHTEPHpPETallMd  IIOJyYCHHBIX  pEUICHUM, 3HAKOMATCSI €  IPHUMEpPaMHu
MaTE€MaTU4YeCKUX 3aKOHOMEPHOCTEH B IIpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSAMH U UX ABTOPAMM.

Y4eOHblii Kypc 00JagaeT 3HAYUTEIHHBIM BOCHHUTATEIbHBIM IMOTEHIIUATIOM,
KOTOpBIM peanu3yercss Kak uepe3 YydeOHbI MaTepuajn, CHOoCOOCTBYIOIIUMI
(OpMUPOBAHNIO HAYYHOI'O MHMPOBO33PEHMsI, TaK U dYepe3 crneuuuky ydeOHOil
NESATEIbHOCTH, TpeOyIoleld MpOJOJIKUTENbHOM  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIIbHOCTH, AKKYPATHOCTHA U OTBETCTBEHHOCTH 34 MOJyYEHHBIN PE3YIIbTAT.

B ocHoBe MeToanku oOydeHus anreOpe U HayajlaM MaTeMaTUYeCKOro aHaIn3a
JIEKUT ACSITEbHOCTHBIN NPUHIUI 00YUYESHHUS.

B ctpykType yuebHoro kypca «AnreOpa 1 Hauaja MaTeMaTUYECKOTO aHAIU3a
BBIJICTIEHBl  CIIEAYIOIINE COAEPKATENBHO-METOANYECKNE JUHUK: «Yucma u
BBIYMCIICHUS», «DYyHKIIMU U rpa@ukn», «YpaBHEHHs U HepaBeHCTBa», «Hauaia
MaTeMaTH4YeCKoro aHanusa», «MHoxkecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIBHO-METOAUYECKUE JIMHUM H3Y4YalOTCAd Ha IPOTSHKEHUM JBYX JIET
oOyuyeHusl Ha YpOBHE CpEIHET0 00I11ero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMH TEMAMHU U pa3aenaMu. JJaHHbIN yueOHbIi
KypC SBJSIETCS WHTETPATHUBHBIM, IOCKOJIbKY OOBEOUHSET B cede cojaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX Kak anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUM aHaJIn3, TECOPUsI MHOXKECTB, MaTEMaTUIeCKas JIoruka u agpyrue. [1o
Mepe TOro Kak 00ydaroluecs OBJIJEBAIOT BCE OoJiee MUPOKUM MaTeMaTUYECKUM
anmnapaTroM, y HUX MOCJIEI0BaTEIbHO POPMUPYETCS U COBEPUICHCTBYETCS YMEHHE
CTPOUTh MATEMATHYECKYI0 MOJEIb PEAIbHOM CUTyallud, NPUMEHATH 3HAHMS,
NOJly4YEHHBIE TMpPH H3YYEHHH Y4eOHOro Kypca, Uil PEIICHHS CaMOCTOSTENIBHO
chOpMyIMPOBAHHOW MaTeMAaTUYECKOW 3a/aud, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

CopnepxkaTenpbHO-MeTOANYECKas JTUHUA «YUucna U BBIYMCIEHUS» 3aBEpIIACT
(dbopMHpoOBaHUE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4aToO Ha YpOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpazoBaHus 0co0O€ BHUMaHuE yAemsieTcss  (OPMUPOBAHMIO  HABBHIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIOYAIOMIMX B Ce0sl MCIOJIb30BAHUE PA3JIMYHBIX
dopM 3amucu 4yMciaa, YMEHUE JelaTh NPUKHUJIKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYarOIIMMCS MHOXKECTBAa HaTypaibHbBIX, IEJbIX,
palMOHAJIBHBIX W JEUCTBUTEIBHBIX  YHCEJ  JONOJHSIOTCS ~ MHOXECTBOM
KOMILIEKCHBIX 4HCel. B  KaXIOM H3 3THX MHOXECTB PacCMaTPUBAOTCS



CBOMCTBEHHbIE €My cleuuduueckue 3amaud U OIepaluu: JeJIeHHE Haledo,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LIEJBIX 4YHCEN, O0coOble CBOMCTBA
paloHaNbHBIX M HUPPAIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKKe
U3BJICUCHNE KOPHSI HAaTypaJlbHOM CTEIIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
braromapss mocienoBaTeIpHOMY PACIIMPEHUIO KpPyra HCIIOIb3YEMBIX YHCENT M
3HAKOMCTBY C BO3MOXXHOCTSIMHM UX NMPUMEHEHUS JJIA PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi peaCcTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HaykKd U e€ poJiH B
IOCTPOEHUU MOJIEIEH PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETH3aLusl.

JIuausa «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS HA IPOTSIKEHUHU BCETO
oOy4yeHHs Ha YpPOBHE CpPEIHEro OOIIero oOpa3oBaHUs, MOCKOJBKY B KaXJIOM
paznene IlporpaMmbl TpPenyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ad. B
pe3ynbraTe OoOydarolluecss OBJAJAEBAIOT Pa3IMYHBIMM METOJAAMM  PEIICHMS
palMOHANIbHBIX, HPPALMOHAIbHBIX, IOKA3aTEJbHBIX, JIOTApUPMUUECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a Takke 3ajady,
cojepKalux mapaMerpsl. lloslydeHHbIE yMEHHS IIMPOKO HCHOJIB3YIOTCA MpPH
UCCJENOBAHUM (DYHKIMI ¢ TOMOIIBIO MPOU3BOAHON, MPHU PEIICHUH MPUKIIATHBIX
3a]a4 U 3aJ]a4 Ha HaXOKJEHUE HauOOJBIIMX M HaUMEHBUINX 3HAYCHUH (yHKUHUU.
JanHast copepkarenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUMN
BBINIOJIHATh ~ pacy€Tsl MO  (opMynaMm, MNpeoOpa3oBaHUs  pPaLMOHAIBHBIX,
VPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXKe BbIPAKECHUM,
COJEpKallMX CTENEHU U JiorapudMmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOAUT JajbHellIee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO
MBILUIEHUST 00yJaromuxcsi, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyKICHUH,
paboThl C CHUMBOJBHBIMU (OpPMAaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB M HEPaBEHCTB. AnreOpa npennaraet 3 PpeKTuBHbIE
WHCTPYMEHTBI U1l PELICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IEMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

CopepxxarenbHo-MeToauueckass JuHUS «DyHKIMM U TpaQuKW» TECHO
NeperuieTaeTcs ¢ JAPYrMMH JIMHUSAMH Yy4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 337a€T MOCIIEI0BATEILHOCTh U3YUEHUSI MaTepuaia. M3ydeHue cTerneHHou,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (DYHKITUH, UX CBOMCTB
U rpaduKoB, UCTIOIb30BaHUE (PYHKUIMN 7S pEIIeHUs 3a7ad U3 JPYruX y4eOHBIX
MPEIMETOB U PEAIbHON KU3HU TECHO CBSI3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK U C pELIeHHEM ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
ynensieTcs: GopMHpOBaHUIO YMEHHUS BbIpaKaTh (POpMyJamMH 3aBUCUMOCTU MEXKIY
pa3iMYHBIMM BEJIMYMHAMH, HCCIENOBAaTh IONYy4YCHHbIE (DYHKUIHH, CTPOUTH HX
rpaduxu. MaTtepuan 3Tol coaepKaTeIbHOM JTMHUH HAIIEJICH Ha Pa3BUTUE YMEHUH U
HABBIKOB, ITI03BOJIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEX1Y BEIMYNHAMU B PA3JITMYHON



dbopme: aHaTUTHYECKOH, Tpaduaeckoit u cimoBecHor. Ero uzydenne crocoOcTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIICHUS, CIOCOOHOCTH K OOOOIICHUIO U
KOHKPETH3AINH, UCTIOJIH30BAHHUIO aHATIOTHH.

ConepxxarenpHas juHHsS «Hayama mareMaTH4ecKOro aHain3a» IO3BOJISET
CYIIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTHYeCKUX, TaK M MPUKIAJHBIX 3ajad,
JOCTYITHBIX OOYYAIOIIMMCS, TaK KaK y HUX IMOSBJISCTCS BO3MOXXHOCTH CTPOHTH
rpauKu  CIIOKHBIX (DYHKIMA, ONPENSNIATh WX HAWOONBIINE W HAUMCHBIIHE
3HAYCHUSI, BBIYHMCIATH TUIOMIATU (GUTYpP U OOBEMBI TN, HAXOAWTH CKOPOCTH H
yCKOpeHHusi TpolieccoB. JlaHHas comepkaTenbHas JMHUAS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOSHHUS MaTeMaTHYeCKHX MOJENCH pealbHBIX CHUTYaIluH,
MTO3BOJISIET HAXOIUTh HAMITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YHACIIE COITHATBHO-
HIKOHOMHUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOTO aHajn3a
CTIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (OPMaIbHO-IOTHUECKOTO U KPEaTHBHOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMCHHHA pacro3HaBaTh IMPOSBICHUS 3aKOHOB
MaTEeMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaroniuecs y3Ha0T O BBIIAFOIIMXCS
pe3yibTaTaX, MOJIYYCHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKW KaK HaykH, ¥ 00 HX
aBTOpax.

ConeprkarepHO-METOIMICCKas JIMHUSA «MHOXECTBA M JIOTUKa» BKIIOYACT B
ceOsT DJIIEMEHTHI TEOpPUHM MHOXKECTB M MAaTEMaTHYECKOW JIOTHKH. TeopeTHKo-
MHO>KECTBEHHBIC MTPEJICTABICHHS MPOHU3BIBAIOT BECh KYPC IKOJILHOM MaTeMaTHKH
U TIpeaiaraloT HanOoJiee YHUBEPCAIbHBIA SI3bIK, OOBETUHSIONINN BCE pa3/eibl
MaTeMaTHKU H € TPWIOKCHHA, OHU CBS3BIBAIOT pAa3HBIE MaTEMAaTHYCCKUE
JTUCIMIUIMHBI W WX TPWIOKCEHUS B eAuHOoe 1enoe. [loaromy BakHO aath
BO3MOXXHOCTh OOYYaroIIeMycCsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMEHHOM MaTeMAaTHKH W WCIIOJIb30BaTh €ro JJIS BBIPAXKCHHS CBOMX MBICIICH.
JlpyruM BaKHBIM TIPH3HAKOM MAaTEMaTHKH KaK HayKd CIIeyeT TpHU3HAThH
CBOWCTBCHHYIO € CTPOTOCTh OOOCHOBAaHHMIA U CJICIOBAaHUC ONPEICICHHBIM
IpaBWJIaM  IOCTPOSHUS  JOKAa3aTeJbCTB.  3HAKOMCTBO C  JJICMCHTaMHU
MaTEMaTHYECKONW JIOTUKH CIIOCOOCTBYET pPa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
0Oy4JaroIIMXCs, TO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYCCKUX
paBwiI, GOPMHUPYET HABBIKK KPUTHICCKOTO MBIIILICHUSI.

B yueOHOM Kkypce «AnreOpa W Havajga MaTEMaTHYECKOTO aHaJIHM3ay
IMPHUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCITUPOBAHUS, KOTOPHIC MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOSHUSI MOJIENEH pealbHBIX
CUTyalluii, WCCIEeNOBaHUS OSTUX MOJENEH ¢ TOMOIIbIO ammapara anreopbl |
MaTEeMaTHYECKOTO aHaJli3a, WHTEPIPETAIMHA IOJIyYeHHBIX pPe3yJbTaToB. Takue
3aJ]JaHus BIUIETCHBI B KQXKIIBIM U3 pa3JIeiioB MIPOrPaMMBbI, IIOCKOJIBKY BECh MaTepHal
y4eOHOro Kypca IIHPOKO HCIOJB3YETCS JUIs PEIICHUS NPUKIAIHBIX 3amad. [lpu
pElICHHH  pealbHBIX  NPAaKTHUYECKUX  3a7ad  oOydaromuecs  pa3BUBAIOT



HAOJI0/IaTENIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONb30BaTh  AHAJIOTHUIO, 0000maTh W KOHKPETU3UpPOBATH  Mpodiemy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pPEIICHUS MPHUKIAIHBIX 3a7ad
OpraHu3yeTCs B IpoIlecce U3yUeHHs BCeX TeM Y4eOHOTo Kypca «Anredpa u Hadana
MaTEeMaTHYECKOTO aHATTN3ay.

Ha wu3yueHune yuyeOHOro Kkypca «AnreOpa M Hayajga MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 xknacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHpie umncia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeHeHne apobel M HPOLEHTOB IS
pelIeHus NIPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUWU U PEANIbHON KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JNEHCTBUTENBHOTO Ynciaa U ero cBoiicrBa. [IpubnmxEHHbIE BBIUMCICHUS, ITPaBUIIA
OKPYIJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeJCTAaBICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOWCTBA.

CreneHp C palUMOHAIBHBIM II0KAa3aTEIEM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHT'€HC, KOTAaHI'€HC YHCIOBOIO apryMeHTa. ApPKCUHYC,
apPKKOCHUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-CleICTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LIETbIX U APOOHO-PAIIMOHATIBHBIX YPAaBHEHUN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM mepeMeHHOW. JleneHue MHoOrouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrouJIeHb!I ¢ 11e1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN, COAEPKAIINX CTENEHU U KOPHHU.

HppanuroHansHbie ypaBHEHHUS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

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

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CuUCTEMBbl JIMHEHMHBIX
ypaBHeHU. OnpeaenuTens MaTPUIIbl 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPEACIIUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

@yHkus, crnocodbl 3amgaHus (QyHkuu. B3anMHO o00patHble (QyHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTM (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
¢bynkunu. Hanbospliee 1 HauMeHblIee 3HaYeHus1 QyHKIMKM HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas GyHKIMS ¢ HATypaldbHBIM U 1I€JIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMK 0OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

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

TpuronomeTpuyeckass OKPY>KHOCTb, OIPENEIEHNEe TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBaTeIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbIE MOCIEA0BATEIIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYeCcKon
IIPOrpecCchui. JINHEVHBIN U 3KCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccCUMU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HenpepeiBHble (QyHKIMM ¥ HUX CBOWCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (PyHKIHH.

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

MHoskecTBa M JIOTHKA

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

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1j1s pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PABHOCHIIbHBIE HEPABEHCTBA.

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

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHre ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peaNbHOM KU3HU, HHTEPIPETAIUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHHM M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, Ui OINPENENICHHMs CKOPOCTM W YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

HNuterpan. ['eomeTprueckuil CMbICI MHTETpaIa. Berauciaenue onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO YJIEHAa POCCUIMCKOI0 O0IIECTBA, PEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, TMPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCyKJIeHUMN, BOCIPUUMUYUBOCTH K
MaTeMaTHYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

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

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAaHHME IIEHHOCTH TPYAOJ00Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHHWIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXXHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cpepbl YeIOBEUECKOM ACATEILHOCTH, ITANIOB €€ pa3BUTHS M 3HAUUMOCTHU
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMU, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpoIlecca, a TaKXKe BBIABUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3TUIHBIX BUIOB U POPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE JeHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jM4Me U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH PUYHUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€Jb COBMECTHOM
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIIIOJHATH CBOIO YacTh PabOThl U KOOPJUHUPOBAThH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kjacce 0OydYarOIIMICA TOJYYUT CIECAYIOIIHNE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXKECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

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

MPUMEHSTH NMPUOIHKEHHBIE BBIYUCIICHUS, TpaBUila OKPYTJIEHUs, IPUKUIKY U
OLICHKY P€3yJIbTaTa BEIYUCICHUM;



cBOOOZHO OMEpUpPOBATh MOHATUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: APUPMETHUUECKUNA KOPEHb HATypajbHOU
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT'€HC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOWJIEHA, IPUMEHSTH JeJICHHE
MHOTI'O4YJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENNTENA 2 X 2 JUId BBIYHUCICHUS €ro 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

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

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE POPMYIIBI I TPeoOpa30OBaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, ypaBHEHHUS, HEPABEHCTBAa II0 YCIOBHIO 3aJadd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIINIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

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

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

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM ToKa3zareneM, rpa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSMHU: IOKa3aTeNbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

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

UCIONIb30BaTh rpaduku (QYHKUMA Ui UCCIENOBAaHMUS MPOLIECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKass U TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOOHO OTIEPUPOBATH MOHITHIMHU: MTOCIEI0BATENBHOCTD, CIIOCOOBI 3a1aHNUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSIMU: HEMIPEPHIBHBIE (PYHKIIMU, TOUKH Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

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

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

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

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

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIU3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LEJI0E YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YHCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJl m HOK HaTypanbHBIX 4yucen Mg pelIeHus 3aAad, MPUMEHSTh alrOpUTM
EBxnupa;

CcBOOOZHO OMNEpUpOBaTh MOHATHEM OCTaTKa [0 MOMIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUECKOU (OpMe, BBIMOIHATh apUPMETHUECKUE ONepalud ¢ HUIMU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



cBOOOZHO OMEPUPOBATHh MOHATUSMU: HUPPALMOHAIBHBIE, MOKAa3aTelIbHbIE U
Jorapu(MUUECKHe HEPaBEHCTBA, HAXOAUTh WX PEHICHUS C  IMOMOIIBIO
PaBHOCWJIBHBIX IIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUU U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOJAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb palroOHaJIbHbIE, UPpaLOHAJIBHBIE, IIOKa3aTelIbHbIE,
jgorapupMUyUecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBATh pealibHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTaBIAThH
BBIDAKECHHUSI, YPABHEHUWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajnreopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpauKH KOMHO3UIMH (YHKIUH C TMOMOILBIO 3JIEMEHTAapHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHUX
(yHKmii;

OpUMEHATh (GYHKUMK i1 MOJEIUMPOBAHUS M UCCIENOBAHUS PEalbHBIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEeN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HaUOOJIbIIee U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPbIBHOW Ha
OTPE3KE;

UCITIOJIB30BaTh IMPOM3BOJHYIO Uil HAXOXKJICHHUS HAWIY4ylIero peuieHus B
IPUKJIAJHBIX, B TOM YUCJIE COLUATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeIeIeHUs
CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOTo (OpMyIIoi min rpadukom;



CcBOOOZHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaeaEHHbIN
UHTETpaJl, HAXOJUTh MEPBOOOpA3HBIC AIIEMEHTApHBIX (YHKIUNA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COLUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM deKkTpoHHbIE (LM (POBbLIE)
Konrpoabnsie IIpakruyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL. http://school-collection.edu.ru/
1 Muorouwiensl. Parmonanbaeie 24 1 bubnunoreka LIOK
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI https://m.edsoo.ru/
JIMHEHHBIX ypaBHEHHI http://festival.1september.ru/articles/
http://school-collection.edu.ru/
) Oyukuun u rpaduku. CreneHHas 12 1 bubnnoreka [JOK
(YHKIMS C LEIbIM ITOKa3aTeleM https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
3 Apudmernueckuilt KOpeHb N-oi 15 1 bubmmnoreka HOK
creneHu. MppanuoHanbHbIe YpaBHEHUS https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
4 [Toka3zarenbHas GyHKIHS. 10 1 bubmmnoreka HOK
IToka3aTenbHble ypaBHEHUS https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
5 Jlorapudmuaeckast GyHKIHS. 18 1 bubnmnoreka [JOK
Jlorapudmudeckue ypaBHEHUS https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
5 TpUroHOMETpUYECKUE BBIPAXKEHUS U 99 1 bu6muoreka [JOK
ypaBHEHUS https://m.edsoo.ru/
http://festival.1september.ru/articles/
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http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

http://school-collection.edu.ru/
bubnunorexa LIOK

ITocnenoBaTeIbHOCTH U MIPOTPECCUU 10 1 https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/

HenpepsiBable pynknuu. [IponsBoanas 20 1 ]s;ISSH/I//I;T:é(;?r(SF
http://festival.1september.ru/articles/
http://school-collection.edu.ru/

[ToBTOpenue, o6odmeHNE, 5 5 bubnuoreka [IOK

CUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/
http://festival.1september.ru/articles/

OBUIEE KOJIMYECTBO YACOB IT1O 136 10

[TPOTPAMME



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
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11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Konrpoabnsie IIpakruuyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
http://school-collection.edu.ru/
1 HccnenoBanue GyHKINNA ¢ TOMOIIBIO 99 1 bubnmnoreka HOK
MIPOU3BOIHOMN https://m.edsoo.ru/
http://festival. 1september.ru/articles/
http://school-collection.edu.ru/
bubnunoreka LIOK

2 [lepBooOpa3Hast u HHTETpAI 12 1 https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/

['papyiku TPUTOHOMETPHUSCKHUX

3 ¢ynkuuit. Tpuronomerpuueckue 14 1 buomrorexa LIOK
https://m.edsoo.ru/

HCpaBeHCTEA http://festival. 1september.ru/articles/
http://school-collection.edu.ru/

4 WppanronanbHble, MoKazaTeabHbIE U 24 1 bubmuoreka [IOK

norapu(MUIEeCKUue HEPABEHCTBA https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/

5 KommiekcHbie unciia 10 1 bubmorexa [OK
https://m.edsoo.ru/
http://festival.lseptember.ru/articles/
http://school-collection.edu.ru/

6 Harypasnbnble u nenbie yucna 10 1 bubmorexa HOK

https://m.edsoo.ru/
http://festival.1september.ru/articles/



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
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https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

CucreMsbl palluOHAJIbHBIX,

http://school-collection.edu.ru/
bubnunorexa LIOK

UPPALMOHAIIBHBIX ITI0KA3aTENbHBIX U 12 1 https://m.edsoo.ru/
JI0rapupMUIECKUX YpaBHEHH http://festival.1september.ru/articles/
http://school-collection.edu.ru/
3amaun ¢ mapameTpaMu 16 1 buomorexa LIOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
[ToBTOpenue, o6odmeHNE, 16 5 bubnuoreka [IOK
CUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/
http://festival.1september.ru/articles/
OBUIEE KOJIMYECTBO YACOB IT1O 136 10

[TPOTPAMME
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