MUHUCTEPCTBO MPOCBEIIEHUA POCCUICKON ®EJTEPALIIN
MunucrepcTBo o6paszoBanusi CaxaJuHCKOH 00,1aCTH.
JenmaprameHT 00pa3oBaHusi, KyJbTYPbl H CIIOPTA

IHopoHaiicKOro ropoaCKOro OKpyra.

MBOY COII c. JleonnaoBo

COI'JTACOBAHO YTBEPXJIEHO
3aMecTUTENb AUPEKTOPA IO Hupexktop MBOY COIII
YBP
Xapuna O.E.
Kysbmenkosa O.@. IIpukas Ne357
ITporokon Nel 1 ot 21.08.2024 .
o1 30.05.2024 1.
PABOYAS ITPOI'PAMMA

(ID 577816)

Y4eOHOro npeamMera «AJjredpa u Ha4aJIa MATEMATHYECKOI0 AaHAJIU3A.
ba3oBblil ypoBeHb»

st ooyuarormxest 10-11 kmacc

c. Jleonnaoso 2024 r.



MOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydeOHOro Kypca «Anredpa W Hadajsa MaTeMaTHYECKOrO aHaU3a»
6a3oBoro ypoBHs misi obydatommxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepaabHOTO
roCyJJapCTBEHHOIO 00pa30BaTEIbHOIO CTAHJApTa CPEIHEro o0Iero odpa3oBaHMs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHM, NMPEIbABISIEMbIX K MAaTeMaTHUECKOMY OOpa30BaHMIO, U
TpagUIMi poccHuiickoro oOpa3zoBaHus. Peanu3anuss mporpamMMbl 00ecrieuMBaeT OBJaJICHUE
KJIIOYEBBIMM KOMITETCHLIUSAMH, COCTABISIONIMMUA OCHOBY ISl CAMOPA3BUTHS U HEMPEPHIBHOTO
00pa30BaHus, LEIOCTHOCTh OOILEKYJIBTYPHOIO, JMYHOCTHOIO M IO3HABATEIBHOIO Pa3BUTHS
JUYHOCTH 00YyUaIOIIHUXCA.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTH4ecKOro aHAIM3a» SBIAETCS OJHMM M3 Hamboiee
3HaYMMBIX B MPOTpPaMME CTapIleil IIKOJIbBI, TMOCKOJIBKY, C OJHOH CTOPOHBI, OH OOECHeuHuBacT
MHCTPYMEHTANbHYI0 0a3y AJsi M3y4YeHHMsS BCEX E€CTECTBEHHO-HAYYHBIX KypCOB, a C JpYyrou
CTOPOHBI, (OPMHUpPYET JIOTHYECKOe M a0CTPAaKTHOE MBIIUICHHE YYaIluXCs Ha YpPOBHE,
HEOOXOAMMOM ISl OCBOCHHUS KYpPCOB MH(OPMATHKH, OOIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax gaHHOTrO Kypca yyaniuecs OBJIaJeBal0T YHUBEPCAILHBIM S3bIKOM COBPEMEHHOM HAyKH,
KOTOpas (OpMYJIHPYET CBOU AOCTHXKEHHs B MaTeMaTHUECKO# (popme.

Kypc anreGpsr n Hayan MaTeMaTH4ecKoro aHalIn3a 3aKIabIBAeT OCHOBY JJISl YCIICIITHOTO
OBJIAJICHNUS 3aKOHAMH (HU3UKH, XHMHH, OHOJIOTHHM, TOHHUMAaHUS OCHOBHBIX TCHJCHIUH
HSKOHOMHKH U OOIIECTBEHHOH >KHU3HHU, MO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX ITH(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BAaTh UX B IMOBCEIHEBHOW XH3HHU. B TOXe
BpeMs OBIIaJIcHHE a0CTPaKTHBIMU M JIOTHYECKH CTPOTMMH MAaTeMaTHYeCKUMH KOHCTPYKIHSIMHU
pa3BHBAaET yMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH YTBEPKACHUS,
UCIOJIb30BaTh O0OOIIEHHE M KOHKPETHU3aluio, abCTparMpoBaHWE M AaHAIOTHI0, (HOpMUpYET
KpPEaTUBHOE M KPUTHUECKOE MBIIIIEHHE. B Xo/e u3ydeHus anreOpbl 1 Hayall MaTeMaTHYECKOTo
aHaJM3a B CTapUIel IIKOJE ydalluecs IMOIydYaroT HOBBIM OIBIT PEIICHMs NPHUKIATHBIX 3ajad,
CaMOCTOSATENIFHOTO ~ MOCTPOSHHMSI MAaTEMAaTHUECKMX  MOJeNed  pealabHbIX CHUTyauud U
UHTEPIpPETAllMd TOJTYYEHHBIX pEIICHHH, 3HAKOMATCA C MpPUMEpPaMHU MaTeMaTHYECKUX
3aKOHOMEPHOCTE B MpPUPOJe, HAYKE U B HCKYCCTBE, C BBIIAIOLUIMMHCA MaTeMaTHYECKUMH
OTKPBITHAMH U X aBTOPaMHU.

Kypc obnmamaer 3HaYMTENFHBIM BOCHHTATEIBHBIM ITOTEHIMAIOM, KOTOPBIH peann3yercs
Kak yepe3 y4eOHbI MaTepual, cocoOCTBYOMUI (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS,
TaKk M 4Yepe3 cCHenuduky y4deOHOW JeATENbHOCTH, TpeOyIolme CcaMOCTOSTeNbHOCTH,
aKKypaTHOCTH, IPOJODKUTEIPHOM KOHIEHTpAalWW BHUMAHHMS W  OTBETCTBEHHOCTH 3a
HOJTy4EHHBIH pe3ynbTar.

B ocnoBe meronuku oOydeHus anrebpe M HadajdaM MaTEMaTHYeCKOro aHalIM3a JICKHUT
NeSITeIbHOCTHBIN IPUHLIUI 00y4YeHUSI.

CrpykTypa Kypca «Anredpa n Hadajga MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYACT CIEIYIOMINe
colepKaTeIbHO-METOIMYeCKre JUHUN: «YUmcna u BeMHCHeHUs», «DyHKIUM u Tpadukmy,
«YpaBHEHHUSI U HepaBeHCTBa», «Hauana mMaTtemarnyeckoro aHanusa», «MHOXECTBA M JIOTUKA.
Bce ocHOBHBIE conepKaTeIbHO-METOJUYECKUE JTUHUMA H3y4YaroTCs Ha MPOTSDKEHUHM JBYX JIeT
o0y4eHHUs] B CTapIueil MIKoje, €CTECTBEHHO IOMOJHSS APYT JIpyra M MOCTEIIEHHO HACHIMIASChH
HOBBIMH TEMaMH U pas3zienamu. JlaHHBIH Kypc SBISETCS WMHTETPATHBHBIM, ITOCKOJIBKY
o0benuHseT B ce0e cofepKaHWE HECKOJIbKUX MAaTeMaTH4YeCKUX JUCHUIUIMH: anre0pa,



TPUTOHOMETPUS, MATEMAaTUYECKUM aHAIIN3, TEOPUSI MHOXKECTB U Ap. 1o Mepe Toro kak yyammecs
OBJIAJICBAIOT BCE Oojiee IMMPOKUM MATEMATHUECKHM ariapaToM, y HHUX MOCIEI0BaTEIHHO
dbopMUpyeTCsT U COBEPIICHCTBYETCSI yYMEHHE CTPOWTh MATEeMAaTHUYECKYI0 MOJCIb pealbHON
CUTyallld, NMPUMEHSITh 3HaHUA, MOITy4YeHHbIE B Kypce «Anredpa M Hauvaida MaTeMaTHUYECKOTO
aHaJIK3a», JJI PELIeHUs CaMOCTOSTENbHO CPOPMYIUPOBAHHOM MaTeMaTH4ecKOW 3anadu, a
3aTeM MHTEPIPETUPOBATH MOJIYUSHHBIN Pe3yIbTaT.

ConepxxarenbHo-MeTOoAMYeCKass  JUHUS — «Yucna W BBIYMCIICHUS» — 3aBEpIIAET
dbopMUpOBaHHE HABBHIKOB HCIOJBb30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpoe ObLIO HadaTto B
OCHOBHOM mIKOj€e. B crapimieill mkoyiie ocoboe BHUMaHUE yAesieTcs: (POPMUPOBAHUIO TTPOUHBIX
BBIUMCIIUTENFHBIX HABBIKOB, BKJIIOYAIOIINX B ce0s HCIONB30BAHUE DPANUYHBIX (hopMm 3amucu
JEUCTBUTENILHOTO YHKCJA, YMEHHUE pAallMOHAIBHO BBINOJHATh JEHCTBUS C HUMH, [e1aTh
OPUKUAKY, OLEHUBaTh pe3yiapTaT. OOydaromuecs TMOMy4arOT HaBBIKM MPHUOIMHKEHHBIX
BBIYHCIICHUM, BBIMOJHEHUS JEHUCTBHM C YHCIaMW, 3alUMCAaHHBIMH B CTaHJIAPTHOHW Gdopme,
MCIIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BHIPAXKEHUH.

Jluaus «YpaBHEHUS W HEPABEHCTBA» PEAM3YeTCs HAa MPOTSHKCHHH BCETO OOYYCHHsS B
CTaplied NIKOJE, IOCKOJBbKY B KaXJOM pas3leine MporpaMMbl MPETyCMOTPEHO pelIeHUE
COOTBETCTBYIOIIUX 3a7a4u. OOyyaromuecs OBIaeBalOT Pa3IMUYHbIMU METOIAMHU PEILICHUS 1IEJIbIX,
paIlMOHATILHBIX, UPPAIIMOHATLHBIX, TOKA3aTEIbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPHUSCKUX
ypaBHEHU, HEPABEHCTB U UX cucTeM. [loydeHHbIe YMEHHS UCHOJb3YIOTCS MPU UCCIEAOBAHUHI
GYHKIUI ¢ TOMOIIBbIO MPOU3BOJIHOM, PEIICHUH MPUKJIAAHBIX 33/a4 U 3aJad Ha HaXOXKJICHUE
HauOOJIBIINX U HAUMEHbIIUX 3HaueHUl QyHkuuu. JlaHHas copepxkarenbHas JIMHUS BKIIOYAET B
ce0s1 Takke (GOpPMHUPOBAHWUE YMEHUH BBIIOJIHATH PAcUEThl MO (opMysnaM, NpeoOpa3OBaHU
LEJIbIX, PAllMOHAIBHBIX, HPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHHH, a Takke
BBIpQXEHHM, COJEpKallMX CTereHu U Jorapudmbl. brarogaps u3ydeHuio airedpanvyeckoro
MaTepuaia MPOUCXOJUT JalbHEeWIee pa3BUTHE AITOPUTMHUECKOTO U aOCTPAKTHOTO MBIIICHUS
yqammxcs, (OPMUPYIOTCS HABBIKH JCTyKTUBHBIX PACCYXKACHHH, pabOThl C CHUMBOJIHHBIMU
dbopMamu, IpeaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJIC PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JUIS pELICHHUS TPAKTUUYECKUX U €CTECTBEHHO-
Hay4HbIX 33714, HaIJISIAHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKHU.

CogepxarenbHo-MeToanueckass TuHUS «DyHKIMKU U TpaduKu» TECHO MEpeIieTaeTcs ¢
JPYTUMHU JIMHUSIMU Kypca, TOCKOJbKY B KAaKOM-TO CMBICIE 3aaéT IOCIEI0BaTEIbHOCTD
W3yueHus MmaTtepuana. V3ydeHwe CTEnmeHHOH, IOKa3aTelbHOW, JIorapuPMUYECKON u
TPUTOHOMETPUUECKUX (PYHKIMHA, MX CBOMCTB M TIpadUKOB, HCHOJb30BaHUWE (QYHKIMH Is
pelieHus 3a1ad W3 APYruX Y4eOHBIX MPEeIMETOB M pPEaTbHOW KU3HU TECHO CBSI3aHO Kak C
MaTEeMATHYECKUM aHAIU30M, TaK M C PEUICHHEM ypaBHEHUU M HepaBeHCTB. [Ipu 3ToMm OombIoe
BHUMaHue ynensercss (GOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJiaMd 3aBHCHUMOCTH MEXKIY
pPa3IUYHBIMU BEJIMYMHAMHU, HCCIENOBaTh IOJyYEHHbIE (YHKIMH, CTPOUTh HX TpadUKu.
Marepuan 3TOM COACPKATEIBHOM JIMHUM HALEIeH Ha pPAa3sBUTHE YMEHUHM U HAaBBIKOB,
MO3BOJIAIONIMX ~ BBIp@XaTh 3aBUCHMOCTH MEXKJIYy BEIMYMHAMU B pa3uyHOi  opme:
AHAJTUTUYECKON, TpaduyecKo M CJIOBeCHOHW. Ero wu3ydyeHue CrmocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTM K  OOOOHIEHMIO W KOHKPETHU3AllHH,
WCIIOJIb30BaHHUIO aHAJIOTUH.

ConepxxarenbHast muHusa «Hadana maTeMaTHyecKoro aHajau3a» MO3BOJSET CYHIECTBEHHO
pacmUpUTh KPYT Kak MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 3a[a4, TOCTYIHBIX 00yJalomuMmcs, y
KOTOPBIX MOSIBISETCSI BO3MOXKHOCTh UCCIIEIOBATh U CTPOUTH rpaduku GyHKUUN, OIpPEeaenaTh uX
HauOOJIbIIMEe U HAUMEHBIINE 3HAUCHUS, BRIYUCISTH IUIOMAIN GUTYp U OOBbEMBI TEl, HAXOAUTh



CKOPOCTM M YCKOPEHMs mpoueccoB. JlaHHas conepKaTellbHas JIMHAA OTKPBIBACT HOBBIE
BO3MO)XHOCTH IIOCTPOEHMSI MAaTEMATHUYECKUX MOJEIEN pEaJbHBIX CHUTyalllil, HaXO0)KIEHUs
HAaWIy4dlllero peuieHHs B NPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMHYECKHX, 3ajayax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(OpMaNbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUH DPACIO3HABATH
IPOSIBJIICHUS] 3aKOHOB MaTeMaTHKM B Hayke, TEXHUKE M HcKyccTBe. OOydaroniuecs y3HAIOT O
BBIIAIOIMXCSl PE3yJIbTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHUs MaTEeMaTHMKM Kak HayKH, U HX
aBTOpax.

CopnepxarenbHO-MeTONNYECKAs TUHUSA «MHOXKECTBA U JIOTUKa» B OCHOBHOM IIOCBSILICHA
AJIEMEHTaM TEOPUHU MHOKECTB. TEOpETUKO-MHOKECTBEHHBIE IIPE/ICTABICHMSI IIPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH M IpeJlaraloT Hanbojee YHUBEPCAIbHBIN S3bIK, 00bEAMHSIONIIIA
BCE paslenbl MAaTeMATHKUM M €€ TPWIOKCHWM, OHHM CBSA3BIBAIOT DPA3HBIE MaTEMAaTHUYECKHE
JUCLMIUINHBL B eauHoe uenoe. 1loatomy BakHO IaTh BO3MOXHOCTH HIKOJBHUKY ITOHMMATH
TEOPETUKO-MHOKECTBEHHBIN A3BIK COBPEMEHHOM MAaTeMAaTHKM M HCIOJb30BAaTh €ro AJs
BBIPAXEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hauana MaTeMaTU4YECKOTO aHAJIM3a» MPUCYTCTBYIOT TAKK€ OCHOBBI
MaTeMaTHYeCKOro MOJICIMPOBAaHUsS, KOTOpbIE MPHU3BaHbl CHOPMHPOBATH HABBIKM IHOCTPOCHMS
MoJieNiell peallbHBIX CUTYyallui, UCCIEOBAHUS 3TUX MOJIENEH C MOMOUIBIO anmapara anreOpsl u
MaTEMaTUYECKOT0 aHaJIW3a M MHTEPIPETAlUU IOJYyYEHHBIX pE3yJbTaToB. Takue 3aJaHus
BIJICTEHBl B KaXXIbli W3 PA3feciiOB IIPOrpPaMMBbI, IOCKOJIBKY BECh MaTepHal Kypca IIUPOKO
MCIIOJIBb3YETCS Ul PEHICHUS MPUKIAIHBIX 3a1a4. [Ipyu pemennn peanpHbIX MPaKTUYECKUX 3a4a4
yuyaliyecsi — pa3BUBAalOT  HAOIIOAATENbHOCTh,  YMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,
abcTparupoBatbCsi, HCIOIB30BaTh aHAJOTHIO, 0000IIaTh W KOHKPETH3UPOBATH MPoOIeMy.
JlesaTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PELICHMs MPUKIAJHBIX 3aJad OpPraHU3yercs B
npolecce U3y4eHHs BceX TeM Kypca «Ajredpa v Hadana MaTeMaTHYECKOTO aHAIHU3ay.

MECTO YYEBHOI'O KYPCA B YYUEBHOM IIJIAHE
B yueObHOM maHe Ha M3ydeHHUE Kypca aareOpbl M Hayajl MaTeMaTHYeCKOro aHaln3a Ha 6a30BOM

ypoBHe oTBoaUTCs 2 yaca B Henento B 10 kiacce u 3 vaca B Henento B 11 kiacce, Bcero 3a aBa
roga ooydenus — 170 gacos.



COJEPKXAHUE YYEBHOTI'O KYPCA
10 KUIACC

Yuciia 1 BIYMCICHUSA

Pannonanbubie yncna. OOBIKHOBEHHBIC M JECSITHYHBIC APOOU, TPOIEHTHI, OECKOHEUHBIC
nepuoandeckue Apodbu. ApudmMerndecKkue Omepaldd C  PAHOHAIBHBIMU  UYHCIIAMH,
npeoOpa3oBaHMsl YUCIIOBBIX BbIpakeHHi. [IpuMeHneHune ApoOeil W TPOIEHTOB I PEUICHUS
MPUKIAJAHBIX 3a7a4 U3 PA3IMUYHBIX OTPACIIC 3HAHUHN U PEaTbHON KU3HHU.

JleiicTBuTenpHbIe yKcna. PanyoHanbHble U MpPpalMOHAIbHBIE YMCIa. ApHUPMETHYECKHE
oTepaIu ¢ ACUCTBUTEIbHBIMU YuciaMu. [IpuOnmkEéHHbIC BBIYUCIICHUS, TIPABUIIA OKPYTIICHUS,
MIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenens ¢ menbiM mokasareneM. CranmapTHas ¢opma 3amucy JACHCTBUTEIBLHOTO YHCIIA.
Hcnonb3oBanue moaxonsiel ¢GopMbl 3amucH  JEHCTBUTENBHBIX YHCEN JUIS PEIICHUS
MPaKTUYECKUX 3a/1a4 U MPEJICTABIICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HaTypaidbHOW creneHu. [lefictBus ¢ apudmeTndecKuMu
KOPHSIMUA HAaTypaJIbHOM CTEIEHHU.

CuHyC, KOCUHYC U TaHT€HC YMCJIOBOTO aprymeHTa. ApKCHHYC, apKKOCHUHYC, apKTAHI€HC
YHUCJIOBOr'0 APryMEHTA.

YpaBHeHUsI 1 HEPABEHCTBA

ToxaecTBa 1 TOXKIECTBEHHbIE MPe0Opa30BaHUSI.

[IpeoOpazoBaHne TPUTOHOMETPHUECKUX BBIpaKeHUU. OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybI.

YpaBHeHue, KopeHb ypaBHeHHMs. HepaBeHCTBO, pemieHne HepaBeHCTBa. MeTon
WHTEPBAJIOB.

Pemienue nensix u IpoOHO-pAIMOHATBHBIX YPABHEHUI U HEPABEHCTB.

Pewienne nppanuoHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pelienne TpUroHOMETPUYECKUX YPaBHEHUH.

[IpuMeHeHre ypaBHEHMI U HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKUX 33Jad W 3aJad W3
pa3nuyHbIX 00JacTell HAyKu U peabHOM JKU3HU.

DOyHKUUM 4 rpapuku

Oynknus, crocoosl 3ananus yskuu. ['padux pyrkuun. Bzanmuao oOpaTHbie PyHKITUN.

OO6nacth onpeeneHnss ¥ MHOXKeCTBO 3HaueHui pyHkiuu. Hymu dynakmmm. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKLIUH.

CrenenHas (pyHKIMS C HaTypaJbHBIM M IIeNbIM Ioka3aTeneMm. EE cBoiicTBa u rpaduk.
CgoiicTBa 1 rpadUK KOPHS 1-0i CTETICHHU.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpENEIeHHEe TPUTOHOMETPUUECKUX (PYHKIIHIA
YHUCJIOBOrO apPryMEHTA.

Havana maTemMaTH4yeckoro aHajamnsa

ITocnenoBaTeNnpbHOCTH, CHOCOOBI  3aJaHMs  IOCJeIOBaTEIbHOCTEH. MOHOTOHHBIE
MIOCJIEI0BATEIbHOCTH.

Apudmernueckass W reoMeTpuueckas — mporpeccud. beckoHeuyHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0ecCKOHEYHO yOBIBAIOLIEH I€OMETPHUECKONW MPOTPEecCHH.
@opMyra CIOXKHBIX IPOLEHTOB. Vcrnosb30BaHME MPOrpeccuu Ui pelIeHUsl pealbHBIX 3adad
MIPUKJIAJHOTO XapakTepa.

MHo:KecTBa M JIOTHKA



MHoOkecTBO, omnepanuu Haj MHoOXecTBaMu. [{unarpammbl Dinepa—Benna. [Ipumenenue
TCOPCTUKO-MHOKCCTBCHHOT'O arrmapara [Jid ONUCAaHUA PCAJIbHBIX IMPOLCCCOB U HBJ’IGHHﬁ, npu
pelIeHNH 33124 U3 APYTHX YIEOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BbIYMCICHUSA

HatypanbeHble u niensie yncina. [Ipu3Haku AeTMMOCTH HENbIX YHCEIT.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOMCTBA CTEICHHU.

Jlorapudm uncna. [lecaTudynble U HATypalbHbIEC JOTapUPMBI.

YpaBHeHUs] 1 HEPABEHCTBA

[IpeoOpa3zoBanue BEIpaKEHUH, COIEPKAIIMUX JOTaprUPMBI.

[IpeoOpazoBanue BEIpAKEHHIA, COACPIKALINX CTENICHH C PAllMOHAIBHBIM [TOKa3aTeJIeM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

CucreMbl TUHENHBIX ypaBHEHMH. PemeHue npukiaagHbIX 3a7ad C MOMOIIBIO CHUCTEMBI
JIMHEUHBIX YPABHEHUMN.

CucTembl 1 COBOKYITHOCTH PallHOHATIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEUICHUIO MATEMAaTUYECKUX 3a1ad U
3a[a4 U3 Pa3UYHbIX 00JIaCTel HAYKU U pealIbHON )KU3HH.

DOyHKUUM U rpapuku

Oynaknus.  [lepuogmveckne  GyHkmuu. [IpoMeXyTKM  MOHOTOHHOCTH  (DYyHKIIWH.
Maxkcumymbl 1 MUHUMYMBI GyHKIuU. HaunOonbliee ¥ HauMeHblee 3HAYeHHE (PYHKIMM Ha
IIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINU, X CBOHCTBA U TPa(UKH.

[TokazaTenpHas u orapudmudeckas PyHKIIUN, UX CBOWCTBA U rpaduKH.

Hcnonbs3zoBanne rpadukoB PyHKITAN TSI pEIICHUS] yPaBHEHUHN U JIMHEHHBIX CHUCTEM.

Hcnonb3oBanue rpadukoB (GyHKIUNA 71 WCCICTOBAHHS MPOILECCOB U 3aBHCHMOCTEH,
KOTOpPbIC BO3HUKAIOT MPHU PEIICHUH 3a/1a4 U3 JPYTUX yUYeOHBIX MPEAMETOB U PEATbHOM KU3HHU.

Hayana mareMaTH4ecKkoro aHajaimsa

HenpepriBable pyHKIIMU. MeTo1 MHTEPBAJIOB JIJIsl pELICHHs] HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 pU3MUECKUI CMBICI TPOU3BOAHOIA.

[IpousBoanbie 3meMeHTapHBIX (QyHKIUE. POpMysIbl HAXOXKACHUS MPOU3BOJHOW CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKIIMH.

[TpumeHeHre MPOU3BOIHON K MCCIEI0BaHUIO (PYHKIMIT HA MOHOTOHHOCTh U 9KCTPEMYMBI.
Haxoxxnenne HanOobIIero ¥ HAMMEHBILETO 3HAUCHHUS (DYHKIIMH Ha OTpPE3Ke.

[IpumeHeHre NpPOM3BOAHOM Ul HAXOKAEHUS HAWIYYILEro pEIIeHUs B NPUKIATHBIX
3aJa4ax, JiyIsl ONpeieJIeHUs] CKOPOCTH IMpoLiecca, 3a1aHHOTO (GOopMYJIOi Ul TpaduKoM.

[TepBooOpa3znas. Tabnuia mepBoOOPa3HBIX.

Wuterpan, ero reoMerpuyeckuii W (U3MUYECKUN CMBICI. BblumcieHue uHTErpana Mo
¢dopmyne Herorona—IJlelioauna.



IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuebHOro mpeamera «MaTemaTHKay JODKHO OOecrednBaTh JOCTHKCHHE Ha
ypOBHE cpenHero oomero o0pa3oBaHUS CHEIYIOUIMX JUYHOCTHBIX, METalpeIMETHhIX U
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE pe3yJbTaThl OCBOEHHUS MpOrpamMMmbl yueOHoOro mnpenmera «MaremaTHKay
XapaKTEePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAAHCKOW TMO3MLIMU OO0ydYaromerocss Kak akKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHMCKOTO OOIIEeCcTBAa, MPEACTaBIEHUEM O MaTeMaTHYECKHX OCHOBaX
(GYHKITMOHUPOBAHHS PA3NUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COIMATBHBIMA WHCTUTYTAaMHU B
COOTBETCTBUH C UX (PYHKIUSIMHU U Ha3HAYCHUEM.

IlarproTHyeckoe BoCIMTAHUE:

c(OPMHPOBAHHOCTBIO POCCUMCKOMN Ipa)KTaHCKOM MACHTUYHOCTH, YBAKECHUS K MPOLLIOMY
U HACTOSALIEMY POCCUMCKOM MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIICHHUEM K JIOCTHUKEHUSIM
POCCHUIMCKMX MAaTE€MaTUKOB W POCCUHUCKON MaTeMaTHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX
JOCTHKEHU B IPYTUX HayKaX, TEXHOJIOTHSIX, Chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCITUTAHMS:

OCO3HAaHMEM [JYXOBHBIX LEHHOCTEH pOCCHICKOro Hapoaa; CcHOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOr0 MOBENCHMS, CBI3AHHOTO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAayKHW U JIEATEIbHOCTBIO YUEHOIO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOWYHBOTO Oy TIyIIEro.

JcTeTHYecKoe BOCIIUTAHHUE:

SCTETUYECKUM  OTHOIIEHHEM K MHpPY, BKJIOYas  OCTETUKY  MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajady, pEIICHWH, pPacCYKIECHUW; BOCIHPUUMYHBOCTBIO K
MaTEMaTUYECKUM acleKTaM pa3uyHbIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(OpMUPOBAHHOCTBIO YMEHHS NPHUMEHATh MaTeMaTHYeCKHe 3HaHUsS B MHTEpecax
3I0pOBOro W Oe3omacHOro oOpasza KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUNH M OTIbIXa, PEryJsipHas (Qu3nuecKas
AKTUBHOCTH); (PM3MUECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUSX CIIOPTHBHO-03A0POBHUTEIHHON
JEATEIBbHOCTBIO.

TpyaoBoe BociMTaHue:

TOTOBHOCTBIO K TPYyJAy, OCO3HAHHWEM ILIEHHOCTH TPYIOJIOOUS;, MHTEPECOM K Pa3IUIHBIM
chepam mpodhecCHOHATBEHON JeSITeIbHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPHUIIOKCHUSIMH,
YMEHHEM COBEpIIIAaTh OCO3HAHHBIN BBIOOp Oymymiel mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIE IUJIaHBl, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTHYeCcKOMY OOpa3OBaHUIO U
caMo00pa3oBaHUI0 HAa TPOTSHKCHUHM BCEW JKM3HHW, TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pelIeHUN MPaKTUYECKUX 33/1a4 MaTeMaTUYECKON HAaIIPaBICHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOM KYJIbTYpbl, IMOHUMAHUEM BIIUSHUSA COLIMAIBHO-
HPKOHOMUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOW M COLHUAIBHOM CpeIbl, OCO3HAHUEM



[JI00AaNbHOTO  XapakTepa AKOJOTMYECKUX  MpoOJeM; OpHEeHTaluell Ha  NpUMEHEHHE
MaTeMaTHYECKUX 3HAHMU Ui PEelICHHs 3a/1a4 B OOJIACTH OKpY’KaroIled Cpelbl, TUIAHUPOBAHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX IIOCJICACTBUN JUISl OKPYKAIOIIEH CPEBI.

LleHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW NMPAaKTUKH, TOHUMaHUEM MAaTeMaTHUYECKOM HAayKH Kak c(epsl
YEJI0BEUECKOU NEATEIBHOCTH, TANOB €€ Pa3BUTHU U 3HAYUMOCTH JUIsl Pa3BUTUSA LIMBUIM3ALINN;
OBJIQICHUEM SI3BIKOM MATEMATHKHM W MAaT€MaTHYECKOW KYJbTypOW KakK CpPEJCTBOM MO3HAHUSA
MHpa; TOTOBHOCTBIO OCYLIECTBJIATh TNPOEKTHYKD M HCCIEAOBATEIBCKYI JIESITEIBHOCTh
WHJUBUIyaJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MMPOTrPaMMEBI ydeOHOTo penamMeTa «MaTeMaTHKay
XapaKTepU3yIOTCSl ~ OBNAJICHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OelCMBUIMU,
VHUBEPCANIbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY,  YHUBEPCATIbHbIMU — pe2yIAmUGHbLMU
oelicmeusmu.

1) Yuusepcanvnvie noznasamensusle oeticmsus, obecnewusaiom gopmuposanue 6a308vix
KOZHUMUBHBIX NPOYECCO8 00YUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCarowe20 Mupa;
npuMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayueli).

Bba3oBrle nornueckue nelCcTBU:

® BBIABISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOILIEHUH MEXIY HOHATUSIMH; (HOPMYIHPOBATH OMpEIENICHUs MOHSATHUM;
yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCH(PHUKAIIMK, OCHOBAHMS JJIs1 00001IIeHUs
Y CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A;

® BOCIPHUHHUMATH, (HOPMYIHPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, EAMHUYHBIE, YaCTHBIE U OOIIUE; YCIOBHEIE;

® BBIBIATH MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEUns B (akTax,
JTaHHBIX, HAOMIOACHUSIX W YTBEPKACHMSIX; Mpeajaratb KPUTEPUM [JIs BBISBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

e J[enaTh BBIBOJIBI C HCIIONH30BAaHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYEHU N, YMO3AKITIOUCHUH IO aHAJIOTHH;

® MPOBOJUTH CAMOCTOSTENILHO JOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKICHUH (TIpsSMbIe
U OT TMPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, MPHUBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYK/ICHHUS U BHIBO/IBI;

e BBIOMpaTh crmocod pemnieHUs y4eOHOW 3anaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanboiee MOIXOISAIINA ¢ YIETOM CaMOCTOSTEIHHO BBIICTICHHBIX
KPUTEPHUEB).

Bba3oBrle nccineqoBaTeIbCKUE NEHCTBUS:

® HCMOJNB30BaTh  BOMPOCHI  KAaK  HMCCIENAOBATEIbCKUH  HHCTPYMEHT  IO3HAHWS;
dbopMyIUpOBaTh BOMPOCH], (PUKCUPYIOIIHNE MPOTUBOPEUNE, MPoOdIeMy, yCTaHABINBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOK) IO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0BAaHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOOBeKTa, SBICHUS, IIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SIBICHUSIMH, POLIECCAMU;



® CaMOCTOATENTHbHO (OpMyIHpOBaTH OOOOIIEHUS W  BBIBOJABI 10  pe3yJibTaTaM
POBEAEHHOTO HAOJIOEHUS, UCCIIEI0OBAHUS, OLIEHUBATh JIOCTOBEPHOCTh MOIYYEHHBIX
pE3yNbTaTOB, BBIBOAOB U 0000IIECHUIA;

® POTHO3UPOBATH BOZMOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MIPEATIOTOKCHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Paborta ¢ nnopmanmeii:

® BBIBIATH AePUIUTHI HH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX Il OTBETa Ha BOINPOC U
JUTSI pEIICHUS 3a1a9H;

e BbIOMpaTh UWHGOPMALMIO U3 HCTOYHHUKOB pAa3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATH MH(OPMALIUIO PA3IUYHBIX BUIOB U (HOpM
MpeJICTaBICHMUS,

® CTPYKTYpUpOBaTh HWHQPOpPMAIMIO, TMPEACTaBIATh €€ B pa3nuuHbIX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

® OIEHUBATh HAAGKHOCTH HH(POPMAIMH IO CAMOCTOSITENHLHO CHOPMYITUPOBAHHBIM
KPUTEPUSM.

2) VHusepcanvHvle KOMMYHUKamueHwvle Oelicmaus, 0becnedusaom coopmuposaHHoCcmy

COYUATLHBIX HABLIKOG 00YUAIOUJUXCAL.

Oo0menmne:

® BOCHPHUHHUMATH U (OPMYIIUPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBHSIMH U LEISIMU
oOlIeHHs; SCHO, TOYHO, I'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 XOJy PEeIIeHHs 3a7a4i, KOMMEHTHPOBATh
MOJTyYEHHBIN PE3yNbTaT;

e B X0ji¢ OOCYXJICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAEMOM TEMBI, TPOOIEMBI,
pemraeMoil  3ajauM, BBICKA3bIBaTh UJCH, HAICJICHHBIE Ha TIOUCK PEIICHHUS,
COTOCTABJISITh CBOU CYXIEHUS C CYXICHHSIMH JPYTUX YYacTHHUKOB JHANOra,
0OHapyXMBaTh Pa3JINUNE U CXOJCTBO MO3UIINI; B KOPPEKTHOU (opMe GOpMyITHpPOBATH
pa3HOTIIACHSs, CBOM BO3PAKEHUS;

® MPEACTaBIATH PE3yJbTAThl PEIICHUS 33aa4d, YKCIIEPUMEHTA, UCCIICIOBAHUS, MPOCKTA;
CaMOCTOSITENILHO BBIOMPATh (OpMAT BBICTYIUICHUS C y4ETOM 3a/ad MPE3CHTAIUU U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHn4ecTBo:

® T[IOHMMaTh U HCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHOU pabOThI
OpU pelleHuH Y4YeOHBIX 3ajJad; MPUHUMATh LEldb COBMECTHOW JesITeNbHOCTH,
IUTAHUPOBAaTh OPTraHU3allMI0 COBMECTHOM paboThl, pachpenenartb BHABI padoT,
JIOTOBAapHUBAThCS, OOCYXJIaTh TPOLECC M pe3yibTaT padoThl; 0000maTh MHEHHS
HECKOJILKHX JIIOJICH;

® y4YacTBOBATh B IPYMIOBHIX (hopMax paboThI (0OCYXKIeHUs, OOMEH MHEHHUH, «MO3TOBBIC
HITYPMBD» W HWHBIE); BBIMNOJIHATH CBOIO YacThb pabOThl W KOOPAMHHPOBATH CBOU
JNENCTBUS C IPYTUMH Y4iIeHAMH KOMaH/Ibl; OIICHHUBATh KA4€CTBO CBOETO BKJIaJla B OOIIHIA
MPOIYKT IO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vnusepcanvhuie pecynamuenuie delicmaus, obecneuusaom @GopmuposaHue CMulCi08bIX

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranuszanms:



COCTABJIATh IJIaH, AJTOPUTM pEIIEHHs 3aJaud, BbIOMPATh CIOCOO pElIeHHs] ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBAThH
BapUaHTHI pelIeHUH ¢ yu€TOM HOBOM HH(pOpMaIIUK.

CaMOKOHTPOJIb:

e BJAJeThb HAaBbIKAMM I[103HABATENBbHON peQIEKCUH Kak OCO3HAHUS COBEpILIAEMbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJbTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CaMOKOHTpPOJIA IIpoLecca M pe3ysbTaTa PELICHUS MaTeMaTH4eCKOU
3a/1a4i;

® IpeABUAETH TPYIHOCTH, KOTOPBIE MOT'YT BO3HHMKHYTb IIPH PELICHUM 3a7a4d, BHOCUTb
KOPPEKTHBBI B JIESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

® OIICHUBaThb COOTBETCTBHE pe3yjibTaTa LEIM M YCIOBHUAM, OOBSICHATh NPUYHUHBEI
JOCTHDKEHUSI WIN HEIOCTUKEHUS pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDI

OcBoenne yueOHOro kypca «AinreOpa ¥ Hadana MaTeMaTHYECKOrO aHAJIN3a» Ha ypOBHE
cpeaHero oduiero oopa3zoBaHus JODKHO 00ECIeUrMBaTh JOCTIIKEHHE CIEIYIOIUX MPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB!

10 KUIACC

Yuciia 1 BLIYHCICHUA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JICHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs U
JecATUYHas ApoOb, POLIEHTBHI.

BomonsaTe  apudmMeTHyecKre ONepalud C pPAlUOHAIBHBIMM U JCHCTBUTEIBHBIMU
YHUCIIaAMHU.

BbimonHATe npuOMMKEHHBIE BBIYMCICHUS, MCIOJB3Ysl IMpaBWiIa OKPYIVIEHUS, JeNaTh
IPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh NOHATHAMM: CTEIIEHb C LEJNbIM IOKa3aTeleM; CTaHAapTHas (Gopma 3amucu
JeMCTBUTENILHOTO YHCIa, KOPEHb HATYpalbHOW CTENEHH; UCIIOJIb30BaTh MOAXOIAIIYIO (hopMy
3alACU JCUCTBUTEIBHBIX YNCEI Ul PEIICHUS MPAKTUYECKUX 3aa4 U IIPEICTABICHUS JaHHBIX.

OnepupoBaTb TNOHATHAMHU: CHHYC, KOCHHYC MW TaHI€HC IIPOM3BOJIBHOIO  YIJIa;
UCIIOJIb30BAaTh 3aKCh IPOM3BOJILHOTO yTJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUYECKUE (PYHKITUH.

YpaBHeHHUS M HEPABEHCTBA

OnepupoBaTh NOHATHAMH: TOXKICCTBO, YPAaBHEHHE, HEPABEHCTBO; 1I€JIOE, PAllMOHAIIBHOE,
MPPaLMOHAIILHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

Bomonaate  npeoOpa3oBaHUS ~ TPUTOHOMETPHUECKMX  BBIpQXEHHH M pemarb
TPUTOHOMETPUYECKUE YPABHECHMUSL.

BeimonHATe npeoOpa3zoBaHus LEbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUH U
pelaTh OCHOBHBIEC THIIBI LIEIBIX, PAIMOHAIBHBIX U HPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHATH ypaBHEHMS M HEPABEHCTBA Ul PELICHHUs MAaTEMaTUYECKUX 3aJad U 3a1ad U3
pa3nuyHbIX 00JacTell HAyKu U peabHOM KU3HU.



MonenupoBaTh peanbHble CHUTyalldd Ha s3bIKe aureOpbl, COCTaBISATh BbIPAXKEHMUS,
YpaBHEHHsI, HEpaBEHCTBAa IO YCJIOBUIO 33/Ja4yH, HCCIENOBaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM armapaTa ainreophl.

DyHKIUM U rpadpuku

OnepupoBaTh NOHATUSAMU: (PYHKITHS, CITOCOOBI 3aaHusl (DYHKIIMH, 007IaCTh ONMpeaeICHUS
¥ MHO>KECTBO 3Ha4eHUH (yHKUUH, rpaduK (yHKIUH, B3BAUMHO 00paTHBIE (PYHKITUH.

OnepupoBaTb MOHATUAMHU: UYETHOCTh W HEUETHOCTh (DYHKIUHM, HYIH (QYHKIHUH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHH.

Crpouth U yMTaTh TpaQuKH JTUHEHHOW (DYHKIMM, KBaAPATUYHOW (DYHKIMH, CTETIEHHOU
(YHKLHU C LETBIM ITOKa3aTeNeM.

Hcnonb3oBarh rpaduku QYHKIUN IS UCCISAOBAHMS IPOIECCOB M 3aBUCUMOCTEHN IMPHU
pelIeHny 3a/1ad U3 APYTUX y4eOHbIX MPEAMETOB U pealibHOM KHU3HM; BBIpakaTh (hopmyrnamu
3aBHCUMOCTH MEX/1y BETUUUHAMH.

Hauana maTeMaTH4ecKOro aHajan3a

OnepupoBaTh MOHATHUSMH: TOCIEIOBATEIbHOCTb, apuUpMeTHUecKas U TeoMeTpuyecKas
IIPOrPECCHUH.

OnepupoBaTh NOHATHIMHU: OECKOHEYHO yOBIBaIOIIasi TEOMETPHUECKasi Iporpeccusi, CyMMa
0eCKOHEUHO yObIBaOIIEH reOMETPUYECKON MPOTPECCHH.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Ncnonp30BaTh CBOWMCTBA MOCIIENOBATENBHOCTEH M MPOTPECCUM IJIsI PEIICHUS] peabHbIX
3a[a4 NPUKIIAJHOTO XapaKTepa.

MHo:KecTBa M JIOTHKA

OnepupoBaTh MOHATUSMHU: MHOKECTBO, OTEpAI[UH HAJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmaparT JijIsl OMUCaHHs pealibHbIX MPOIECCOB
U SIBJICHUH, IPU PELICHUH 33/1a4 U3 JPYTUX YUYEeOHBIX MPEAMETOB.

OnepupoBaTh MOHATUSAMH: ONpPECICHIE, TEOpEMa, CIECTBHE, T0KA3aTEIbCTRO.

11 KUIIACC

Yucsia v BEIYMCIEHUS

OnepupoBaTh MOHATHAMH: HaTypajdbHOE, LEJIOE€ YHUCIO; HCIOIb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YUCEN, PA3JIOKEHUE YUCIIA HA IPOCTHIE MHOKUTEIN JUIsl pELIEHUs 3a/1a4.

OniepupoBaTh NOHITHEM: CTENEHB C PALIMOHAILHBIM MOKA3aTENIEM.

OnepupoBaTh MOHATUSMU: JIOTAPU(DM YHCIIA, TECATUIHBIE H HATypaTbHBIC JIOTAPU(PMBL.

YpaBHeHUsI 1 HEPABEHCTBA

[IpuMeHATh CBOWMCTBAa CTENEHHW I TPEOOpa3oBaHUS BBIPAKEHUN; OIMEPUPOBATH
MOHSATUSAMU: TIOKa3aTeIbHOE ypaBHEHHWE M  HEPABEHCTBO; pEIIaTh OCHOBHBIE  THIIBI
MOKa3aTeJIbHBIX YPAaBHEHUI U HEPABEHCTB.

BoeimmonusaTe mpeoOpa3oBaHus BBIPAKEHUH, COJEpKAlIMX Jorapudmbl; OMepupoBaTh
HNOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHHME U HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIBI
norapu(pMHUECKUX YPaBHEHUH U HEPABEHCTB.

Haxoautsb pemieHus npocTennx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CHCTEMA JIMHEWHBIX YPAaBHEHUHN U €€ PEIICHHE; UCIO0JIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHU JJIs1 PEIICHMS IPAKTUYECKUX 3a/a4.



HaxoauThk penieHus NpoCcTEUIINX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX YPaBHCHUN U
HEPABEHCTB.

MogenupoBaTh peaibHbIE CHUTYyallMd Ha S3bIKE ajreOpbl, COCTABIATH BBIPAKCHHS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBHUIO 33J1a4M, UCCIIEN0BATh TOCTPOEHHBIE MOJIEIIHN C
MCIIOJIb30BAaHUEM arrmapara anreOpbl.

DOyHKUUM U rpapuku

OnepupoBaTh MOHATUSAMH: MepUoANYEcKas (YHKIMS, NPOMEKYTKH MOHOTOHHOCTHU
GyHKIMH, TOYKA SKCTpeMyMa (PYHKIMH, HauOoJiblllee U HaWMMEHbIee 3HAYeHUs (PYHKIIMU Ha
MIPOMEXKYTKE; UCII0JIb30BATh UX JUIsl HcceoBaHus GYHKIUH, 3a1aHHOM rpaduKoMm.

OnepupoBaTb  MOHATHAMHU:  TrpadUKU  [OKA3aTeNbHOW,  JIOrapu(PMHUUYECKOH U
TPUTOHOMETPHUUYECKUX (PYHKLHMH; N300pakaTh UX HAa KOOPAWHATHOHN IUIOCKOCTH U MCIIOJIb30BATh
JUISl pELLICHUs YPaBHEHUW U HEPABEHCTB.

N3o0pakaTh Ha KOOPAWMHATHOM TUIOCKOCTH TpaduKH JMHEHHBIX YpaBHEHUUW U
MCIIOJIb30BATh UX VISl PEILICHUS] CUCTEMBI JINHENHBIX YPaBHEHUH.

Hcnonp3oBath rpaduku GyHKIMNA I8 UCCIEIOBaHMS IPOLECCOB M 3aBUCHMOCTEH U3
JIPYTUX Y4EOHBIX TUCIUIUINH.

Hayana mareMaTH4ecKkoro aHajimsa

OnepupoBaTb  NOHATHSAMM:  HENpepbiBHAA  (QYHKUMSA; TNPOU3BOAHAS  (PYHKIHUU;
UCIIOJIb30BaTh T€OMETPUYECKHM U (PU3UUECKUN CMBICT IPOU3BOTHOM JJIsl pEILICHHS 3a/1a4.

Haxoauth mpou3BOJIHBIE 3JEMEHTAPHBIX (PYHKIHMM, BBIUUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEICHHUS, YACTHOTO (PYHKIIHIA.

Hcnonp3oBaTh MNPOM3BOIHYIO [UIS HUCCIEAOBaHHS (PYHKIMM Ha MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTATHI UCCIECAOBAHMS K IIOCTPOCHUIO TPa(HKOB.

Hcrnonb30BaTh NPOU3BOAHYIO JJISI HAXOXKACHUS HAWIYYILIErO PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE COIIUAIbHO-3KOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh MOHATUSMH: TEPBOOOpa3Hasi M WHTETPal; MOHMMATh T€OMETPUYECKHHA WU
(u3uUecKuii CMBICT HHTErpaa.

Haxoauts nepBooOpa3Hble 3JieMEHTapHbIX (YHKIUHN; BBIYUCIATH UHTErpai mo dopmyiie
Herorona—Jleiiouura.

Pemate mpukiiagHble 33a4, B TOM YHCJIE COLHATBbHO-I)KOHOMHYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBaMHU MaTEMaTHYECKOI0 aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Koutpoabsnbie IIpakTuyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MHOXecTBa palluOHAIBHBIX 1
1 JNEUCTBUTEILHBIX YUCEN. PalinoHaibHbIE 14 1 0
YPaBHEHUS U HEPABEHCTBA
) Oyukun u rpaduku. CTeneHs ¢ MelbiM 6 0 0 11OP
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—OH CTETICHU. 13 1 0 11OP
Uppanmonaibabie ypaBHEHUSI 1 HEPABEHCTBA
DopmyIibl
4 TPUTOHOMETPUU. TpUTOHOMETPUYECKHE 22 2 0 bubmuorexa [JOK
ypaBHEHUS
5 [TocnenoBaTenbHOCTH ¥ TPOTPECCUM 5 0 0
6 [ToBTOpeHnue, 06001IeHNE, CCTEMAaTH3aIUs 3 1 0
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 5 0




11 KJTACC

KouunyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
n/n NMPOrpamMMbI Bcero Konrpoapueie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Crenens C pallOHAIBHBIM [TOKA3aTEIEM.
1 [TokazarenpHas ¢pyuknus. [lokazarensHbIe 12 1
YpaBHEHUs U HEPABEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEPaBEHCTBA
Tpuronomerpudeckue GyHKIIMUA U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoanas. [IlpumeHenre mpou3BOIHOM 24 1
5 WHTerpai u ero npuMeHeHus 9
6 CucreMbl ypaBHEHHI 12 1
7 HarypanbHsle u niensie yucna 6
8 [ToBTOpeHue, 06001eHNE, CUCTEMATH3AIUS 18 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0










