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HOACHUTEJIbHAN 3ATIMCKA

Pabouas nporpamma y4yeGHOro kypca «Anrebpa U Hadana MaTeMaTudecKoro
aHanmusza» 6a30BOro yposHs A oOydaromxcs 10 —11 kmaccoB paszpaGotana Ha
0CHOBE DeiepaibHOro roCy1apCTBEHHOr0 00Pa30BaTEeILHON0 CTAHAAPTA CPEIHETO
oOuiero  00pa3oBaHWs, € YY4ETOM COBPEMEHHBIX MHpOBbIX TpeOOBaHHMIA,
NPCABABIIAEMBIX K MaTeMaTH4ecKoMy 00pa30BaHMIO, W TPAJULM POCCHICKOTO
oOpazoBanus. Peamu3anusi mporpammbl 00€CTIEUMBAET OBJIAJEHHE KIFOYEBBIMU
KOMIIETCHIMAMH, COCTABJISIOIMMH OCHOBY JJIsi CAMOPa3BUTHS U HEIPEPHIBHOTO
00pa30BaHMs, LEIOCTHOCTb OOLIEKYIbTYPHOIO, JIUMYHOCTHOrO U MO3HABATEILHOIO
pa3sBUTHS JTMYHOCTH 00YYaIOIIUXCH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadalia MareMaTHYeCKOro aHAIU3ay» SBISIETCS OJHHM M3
HanOO/Iee 3HAYMMBIX B IIPOrPaMME CTapIueif WIKOIBI, MOCKONBKY, C OJHOM
CTOPOHBI, OH O00€CIEYMBACT WHCTPYMEHTANBHYIO 0a3y Julsl W3y4eHHs BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C APYrOil CTOPOHBI, (JOPMHUPYET JOIMYECKOE U
a0CTPAKTHOE MBILUICHHE YYallMXCS Ha YPOBHE, HEOOXOIUMOM Uil OCBOEHHS
KypcoB HH(pOPMATUKH, OOIIECTBO3HAHMS, MCTOPHHM, CIIOBECHOCTH. B pamkax
JIQHHOTO Kypca Y4allHecs OBJIAJCBAIOT YHHMBEPCAIBHBIM SA3BIKOM COBPEMEHHOM
HayKH, KOTOpast GOpMyJIHpYET CBOU JOCTIDKEHUS B MAaTEMaTHIECKOH (hopMe.

Kypc anreOpbl 1 Hauan MareMarHieckoro aHaiu3a 3aKiiabiBaeT OCHOBY JJIs
YCHCHIHOTO OBJIAZICHUS 3aKOHAMU (U3UKH, XMMHH, OHMOJIOTMM, MOHUMAHUS
OCHOBHBIX TCHIACHIMH OSKOHOMHUKH M OOIIECTBEHHON JKM3HHM, IIO3BOJISET
OPHUEHTUPOBATHCA B COBPEMEHHBIX LHM(POBBIX M KOMITBIOTEPHBIX TEXHOIOTHSAX,
YBEPEHHO MCIIOJIb30BATh MX B MOBCEIAHEBHOMN XU3HU. B TOXKE BpeMs OBlajeHHE
abCTPaKTHBIMH ¥ JIOPMYECKH CTPOTHMHM MAaT€MAaTHUSCKMMH  KOHCTPYKIASIMH
pa3BUBACT YMCEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTD
YTBEPXKICHUS, UCTIONB30BaTh 000OIIEHNE 1 KOHKPETH3AIMIO, abCTparupoBaHye u
AHANOIMIO, POPMUPYET KPLATUBHOE W KPUITMYECKOE MbILLICHUE. B X0U¢ W3y4CHU
anreOpsl M Hayal MaTeMaTWYECKOro aHaiM3a B CTapmiell INKONe y4dalquecs
NOJIYYalOT HOBBIM ONBIT peIIeHWS NPHUKIAAHBIX 3a1a4, CaMOCTOSTEIbHOrO
NIOCTPOCHUST MATeMAaTHYECKMX MOJENEH pealbHbIX CUTYalMii W WHTEPIPETAlUU
NOJMyICHHBIX ~ PCIICHHME, 3HAKOMATCA €  TPHMCPaMH  MaTeMaTHYCCKHX
3aKOHOMEPHOCTEH B TIPUPOJE, HAYKE M B HCKYCCTBE, C BBIJAIOLIUMUCS
MaTeMaTHYECKUMH OTKPHITUSMU M UX aBTOPAMH.

Kypc ob6nanaer 3HauyuTeNbHBIM BOCIUTATEIBHBIM TMOTEHIMAIOM, KOTOPBII
pCanu3yCcTes KaK Hepe3 y4cOHbiH MarcpHai, cHocoGCTBYIOHHI (POPMHPOBAHHUIO

HAayYHOTO MHPOBO33PEHMS, TaK M 4epe3 Crnenuuky ydeOHOM HeATEeIbHOCTH,
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Tpedyrouei CaMOCTOSTENILHOCTH, AKKypaTHOCTH, IPOAOKUTEIbHOM
KOHLICHTPAIMH BHUMAHUS U OTBETCTBEHHOCTH 32 IOJTyYSHHBIHM Pe3ybTar.

B ocHoBe Meromuku oOydeHus anreOpe M HayalaM MaTEMaTHIECKOTO
QHAIK32 JICXKUT JEATEIBHOCTHBIN NPUHLUI 00YYEHMS.

Crpykrypa Kypca «AjreOpa 1 Havajla MaTeMaTHYECKOr0 aHAIN3ay BKIHOYAET
CICIYIOIINE COAEPKATeIbHO-METOANYECKHE JMHUM. «YuCloa ¥ BBIYHMCICHUNY,
«Oynkuud ¥ rpaduku», «YpaBHeHUss M HepaBeHCTBA»,  «Hawana
MaTeMaTHYeCKOro a”amusa», «MHoxecTBa ™ Jjoruka». Bce OCHOBHBIE
COACPKATEIBHO-MCTOAMICCKIAC JIMHHA HM3Y4HaloTCd Ha MPOTSUKCHHH JBYX JIET
00y4eHuUs B CTapiieil 1KoJe, eCTECTBEHHO JOTOJHASA APYr APyra U IOCTEIEHHO
HAChI[AAChb HOBBIMH TeMaMM W pasgenamu. JlaHHBI Kype — sgBisercs
MHTETPATHBHBIM, TOCKOJIbKY OOBEIMHACT B cebe COomep)KaHWe HECKOIbKHX
MaTCMaTHICCKUX JHCIHIUINH. aire0pa, TPHTOHOMETPHS, MaTCMATHYCCKIIA aHaH3,
TeOopust MHOXKeCTB M Jp. Ilo Mepe Toro kak yvampecs OBjIageBalOT Bcé Gosee
HIMPOKUM MAaTeMaTHYECKUM alrapaToM, y HUX [OCIIEI0BaTeNbHO (OpMUpYETC U
COBEPILICHCTBYETCS YMEHHE CTPOMTH MAareMarH4ecKyrd MOJEIb pPeaabHOM
CHTyalluy, NPHMCHATh 3HAHMA, NONYYCHHBIC B Kypce «Asrebpa H Hadaga
MaTeMaruyeckoro aHaimsay, s PEHICHUsI CaMOCTOATENbHO ChOpMYITHPOBAHHOM
MareMaTH4YeCKOM 3a/1a4u, a 3aT€M UHTEPIPETUPOBATH TTOJYUEHHBINH PE3yIbTaT.

ConepxarebHO-METOAMIECKAs THHUS «YKClIa M BBHIYMCICHHSI» 3aBEpLIACT
(popMupOBanHE HABLIKOB HCHONL3OBAHMA ACHCTBHTENLHLIX MHCEH, KOTOpoe OO
HA4YaTO B OCHOBHO# mKkose. B crapmeid mkone ocofoe BHUMAaHWE YAENAETCS
(GOpMHMpPOBAHMIO TIPOYHBIX BBIYKMCIIUTENBHBIX HABBIKOB, BKJIOYAIOIUX B CeOs
UCIIONIb30BAHUE Pa3IMuHbIX (OPM 3amMCH JEWCTBHUTEIBHOIO YHCIIA, yYMEHHE
PALHOHANBHO BBITIONHATH geﬁcmmx ¢ HHUMH, »OCHAaTh NPHKHIAKY, ONLCHMBATL
pe3ynabrar. OOywarompecs: MOAYYalT HABBIKA HPUOIKEHHBIX BBIUUCIICHUIA,
BBITIOJIHCHUS JCUCTBHMI C 4YMCIIaMM, 3alMCaHHBIMU B CTaHIApTHON (opme,
UCIIOJIb30BAHUS MATEMATHYECKUX KOHCTAHT, OLICHUBAHHKS YUCIIOBBIX BBIPAKECHUIA.

JIneng «YpaBHEHUS M HEPABEHCTBA» peAIM3yeTcs HAa NPOTSKEHHH BCETO
o0ydeHuss B cCrapmieil IIKojie, IOCKOIBKY B K@KIOM pasjiele NpOrpaMMbl
IIPETYCMOTPEHO PEIIEHHE COOTBETCTBYIOMMX 3anad. OOyJaromuecs OBJIafeBaIOT
Pa3IMYHBIMM  METOJaMHU PEIeHUs LEIbIX, PALMOHAIBHBIX, HPPALMOHAIbHbIX,
TIOKA3ATENBHBIX,  NOTapUMUYECKUX ¥ TPUTOHOMETPUYECKMX  YPABHEHWMIA,
HEPaBEHCTB M UX cUCTEM. [loTydeHHbIE yMEHUS UCTIONB3YIOTCS TIPH UCCIIEI0BAHUN
(GyHKIMi ¢ TOMOIIBIO MPOU3BOJHON, peNICHUM NPUKIAAHBIX 3a7ad W 3a71a4 Ha
HAXOKJIECHHWE HAMOONBIIMX M HAUMEHBINUX 3Ha4YeHwii (QyHkumu. JlaHHas
COJIEPXATENTHHAS  IWHWS  BKIIOUaeT B cebs Taoke (opmuporanme ymennii
BBINIOJIHATE  pacy€rsl mo (opmynam, npeoGpazoBaHus MEJbIX, PAIMOHATBHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPOKCHHA, a TaKKE BBIPAKCHUIA,
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COJCpXKAIUX CTCNEHU W JIOrapu(Mbl. brarogaps H3ydeHHIO aireOpauyeckoro
Marepuana  NPOMCXOAWT  JalbHEHIIEe  pa3BUTHE  AITOPUTMHUYECKOrO U
a0CTPaKkTHOTO MBIIUICHHS YYaUMXcsl, (POPMUPYIOTCS HABBIKH JI€TyKTHBHBIX
paccyxjienudd,  paGoTBl ¢  CHMBOJBHBIMH  (JOPpMAaMM,  IIpeICTABJICHHS
3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BHJIE PaBEHCTB W HEPABEHCTB. AumreOpa
npeuiaraet d(QEKTUBHBIC HMHCTPYMEHTHI /IS pEUICHUs NPaKTUYECKHX |
€CTCCTBCHHO-HAYYHBIX 3a/1a4, HArJAAHO JEMOHCTPUPYET CBOH BO3MOMHOCTH KAk
SI3bIKA HAYKH.

Coznepxarebno-meroauueckas JHus «OyHKUMA W rpaQuKm»  TECHO
NEePErIeTacTes ¢ APYruMH JIUHUAMM Kypea, OCKOJIbKY B KAKOM-TO CMBICJIE 3a0aéT
[I0CJIEI0BATEIbHOCTD W3YYCHUS Marepuaia. H3yuenue CTETICHHOMH,
MOKa3aTe/IbHOM, JTOrapu(pMUIECKO ¥ TPUTOHOMETPHUUIECKHMX (PYHKLIMIA, UX CBOMCTB
U rPaQuKoB, UCHO/Ib30BAHNE (YHKLUMIA IS peLIeHUs 3a1a4 U3 APYrHX y4eOHbIX
OPEAMETOB U PeaabHOM XKU3HU TECHO CBSI3aHO KAaK ¢ MATEMaTHYECKUM aHATU30M,
Tak U C PEHICHHEM ypaBHEHUM U HepaBeHCTB. [Ipu 3ToM OGosbIIOE BHMMaHME
yAensieTcs: GOPMUPOBAHMIO YMEHMS BRIp@KATh (POPMYJIaMH 3aBUCUMOCTH MEXKIY
Pa3MUHBIMM  BCIMUYMHAMM, UCCHCAOBALL 1I0J1YYEHHBIE (YHKUMM, CIPOMIb MX
rpapuxu. Marepuan 3Toi conepiKaTebHOM JIMHAN HALEIEH HA Pa3BUTHE YMEHMIt
U HABBIKOB, TMO3BOJISIONIMX BBIP@KATH 3aBUCUMOCTH MEXIY BEIMYMHAMHM B
pasnuaHOW (opme: aHAIMTUUECKOH, rpaduueckoit u cioBecHON. Ero msydenue
CTIOCOOCTBYET  PasBUTHIO AITOPHTMEYCCKOIO  MBINUICHHSA, CHOCOGHOCTH K
0000IIEHNIO ¥ KOHKPETHU3ALMHU, KCIIOIb30BAHMIO aHAIOTHIA.

Copepxkarenbhas nuHus «Havama mareMarHyeckoro aHajiu3a» MO3BOJISET
CYIIECTBCHHO PACIIMPUTh KPYr KaK MaTeMaTHYECKHX, TaK W NPUKJIAAHBIX 3a7ad,
JAOCTYIHbBIX 00y4arOIIHMCSH, ¥ KOTOPbIX MOABIACTCA BO3MOKHOCTh HCCJICAOBATDH W
crpouth rpaduky (YHKIMH, ONPEAeIaTh WX HAUOOJbIIME M HAUMEHBIINE
3HAYCHUS, BBIYMCIATH TUIOM@AMM (Guryp U oObEMBI Tel, HAXOAUTh CKOPOCTH U
yCKOopeHus: mporneccos. JlaHHas conep)kaTenbHas JHMHUS OTKPHIBAET HOBBIE
BO3MOMKHOCTH MOCTPOCHHA MATEMATHYCCKHX MOJACHCH pCaNbHBIX CHTYaIHii,
HaXOXKICHUSA HAWIYYIIEro PEIICHMs B NPUKIAJHBIX, B TOM YHMCIIE COLMAIBHO-
OKOHOMMYECKHUX, 3aha4aX. 3HaKOMCTBO C OCHOBAMH MaTeMaTHYECKOr0 aHan3a
CHIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMAIbHO-IOTMYECKOr0 U KPEaTHBHOTO
Mpiouienms, QopMupoBamio yMenmii  pacrosnaBarb NPOSBICIHA  3aKOIOB
MareMaTukd B HayKe, TEXHMKE M HcKycctBe. OOydaronmipecs y3HAOT O
BBIJIAIONIMXCS Pe3y/IbTarax, IOJIyYE€HHBIX B XOJE pPa3BUTHS MAaTeMaTHKH Kak
HayKH, U UX aBTOpax.

ConepxarensHo-mMeTopuueckas 1Hug «MHOXECTBA U JIOTHK2» B OCHOBHOM
NOCBSAIIECHA  JJIEMEHTAM  TEOPUM  MHOXKECTB.  T€OpeTHKO-MHOMKECTBEHHbIE
NPEACTABJICHHS NMPOHU3BIBAIOT BECh KypC HIKOIbHOM MAaTeMaTUKU W IPEIararT
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Hau0oJiee YHUBEPCATbHBINA S3bIK, OOBECIUHSIIOMIMN BCE pa3ae/ibl MAaTEMATUKU U €€
MPWIOXKCHUH, OHU CBSI3BIBAIOT PA3HBIC MATEMATMYECKUE IMCIMIUIMHBI B €IMHOE
nenoe. [loaromy BakHO Harh BO3MOKHOCTb IIKOJIBHUKY MMOHUMATh TEOPETHKO-
MHOXKECTBEHHBIN $3bIK COBPEMEHHOW MAaTeMaTHKM M HCIOJb30BATH €ro JUIs
BBIP@KEHUS CBOUX MBICICH.

B kypce «Anrebpa u Hayaja MareMarmyecKOro aHajM3a» MPUCYTCTBYIOT
TAKKE OCHOBbI MaTeMarTU4eCKOro MOJECIUPOBAHUS, KOTOPHIC  IPU3BAHBI
copMUpOBaTH HABBIKM ITOCTPOCHUS MOJENEH PeATbHBIX CUTYalUi, HCCIEJOBAHUS
TUX MOJENEH C MOMOLIBIO armapara airedpbl ¥ MaTeMaTUHECKOro aHajiusa U
UHTEPIPETALMU MOYYEHHBIX PE3YJIbTaToB. Takue 3aJaHus BIUIETCHbI B KaXKbIi
U3 Pa3JIeioB IPOrpaMMbl, MOCKOJIbKY BECh MaTepUal Kypca IMPOKO UCTIONb3YETCS
JUISE PENICHUsT IPUKIaAHbIX 3a7a4. [Ipy pemennn peanbHbIX NPaKTHYECKUX 33134
ydaluecs: pasBuBalT HAOIOAATENbHOCTb, YMEHUE HAXOAUTH 3dKOHOMEPHOCTH,
abcTparupoBarhCsi, WCHONb30BATh AHAIOTHIO, 0000arh M KOHKPETU3UPOBATH
npobiemy. JlesTenpHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEHICHUS TNPUKIATHBIX
3a[a4 OpraHu3yeTcsi B IMPOLECCEe M3YUEHUS BCEX TeM Kypca «Aurebpa v Havaia
MaTeMarn4eckoro aHaiusay.

MECTO YYEBHOI'O KYPCA B YYEBHOM ILJTIAHE

B yueOGHOM mnaHe Ha w3ydeHHME Kypca anreOpbl M HA4Yall MareMaru4eckoro
aHay3a Ha 6a30BOM ypOBHE OTBOAMTCSA 2 Yaca B Heaemo B 10 knacce u 3 yaca B
Henemo B 11 kimacce, Bcero 3a asa roga o0y4denus — 170 4acos.



COAEPKAHME YYEBHOI'O KYPCA
10 KIIACC

Unena ¥ BLIMHCICHES

Pauponanbubie uncna. OOBIKHOBEHHBIC M AECSATUYHBIC IPOOH, TPOIIEHTHL,
OeckOHeuHble — mepuoAMYeckue  Ipo0u.  ApudMeTwueckde — omepanuu
PalOHAIbHBIMU YHCIIaMu, IPE0OPa30BAHMS YHCIIOBBIX BhIpakeHuit. [IpuMeneHme
Apobeit u NPONEHTOR JIIsl PEHIeHUs MPUKITATHBIX 337149 W3 PA3IHUHBIX OTpaciedt
3HAHUH U PEAIbHOM JKU3HML.

JlelicTBuTENbHBIE uMCIA. PalpoHanmbHBIE M HPPALMOHATBHBIE YHCIA.
ApupmeTnaeckue onepanMu ¢ JEHCTBHTENbHBIMA duciaaMu. |1puGIIDKEHHbIE
BRIYUCTICHNS, TTPARUIA OKPYTIIEHUS, TPUKWIKA W OTIEHKA PE3YIThTATA RRIYUCTEHIH.

Crenenr ¢ mensiM  mokasarenem. CrangaprHas  (opMma  3armicu
ACHCTBUTENBHOrO 4yucna. Mcenonb3oBanue moaxonsmieii  GopMbl  3armicu
ACHCTBHUTEIBHBIX YHCE U PELICHHA NPaKTUYECKUX 3a/a4 W IPEACTABICHUS
TTAaHHBIX.

Apudmernueckuii  KOpeHb  HaTypainbHOM  cremeHW.  JIeHcTBHS ¢
apupMeTUIECKUMU KOPHAMH HaTypabHOM CTEIICHH.

CHHyC, KOCHHYC ¥ TaHI€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHUHYC,
ApKTAHI'€HC YUCIIOBOTO apryMEHTA.

YpaBHeHHS H HEPABEHCTBA

ToxnecTsa 1 TOXKIECTBEHHBIE IPEOOPA3OBAHMSI.

IIpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHUIA. OcHOBHBIE
TPUTOHOMETPUYECKUE (hOPMYJIBIL.

YpaBHeHHE, KOpPeHb ypaBHEHMsA. HepaBeHCTBO, pelIeHUe HEpaBEeHCTBA.
Mero1 UHTEpBAJIOB.

Penrenue nesbix 1 ApoOHO-PALIOHAIBHBIX YPABHEHHM M HEPABEHCTB.

Pemenne uppanyioHaibHBIX YpaBHEHUI 1 HEPABEHCTB.

Pemenyie TpuroHOMeTpHYIECKUX YPABHEHMIA.

ITpumenenue ypaBHeHMIT U HEPABEHCTB K PELICHUI0 MATEMATHYECKUX 3a/1a4
Y 33124 U3 pa3iMyHbIX 00/1acTeil HAYKH U peaTbHOM KU3HH.

@yuknuu 1 rpapuxu

Oynkuys, cnocodsl 3amanus  Qyskumn. [padux  Gyuxkimu. Bzaummuo
oOparHblie QyHKIMM.

O6nacts ompesieieHUs] ¥ MHOXKECTBO 3HaueHuil Qyukiwmn. Hyam QyHKimm.
ITpomexky Tk 3HAKOMOCTOSTHCTBA. YETHBIE M HEUETHBIE ()yHKIHHN.

CreneHHas (yHKLMS ¢ HATYpaAJbHBIM M LIEJIBIM TOKa3aTeaeM. Hé cBOHCTBa
rpaduk. CBoiicTBa ¥ rpaMik KOpHS #-0¥ CTEICHH.



TpuroHoMeTpr4eckas OKpYKHOCTb, OIPEACICHHE TPUIOHOMETPUYECKHX
(yHKUMIT YHCIIOBOTO apryMeHTa.

Hayana mareMaTH4ecKoro aHajin3a

[TocrepoBarensHOCTH, CII0coOBI 3aaHus [I0CJICA0BATEIBHOCTEH.
MOHOTOHHBIE MOCIIEI0BATEILHOCTH.

Apudmernyeckas 1 reoMeTpuyecKas nporpeccui. beckoneuHo yObiBaromas
reomerpuyeckas nporpeccus. Cymma OecKOHEUHO YOBIBAIOIIECH reOMETPHYECKOM
nporpeccur. PopMmyna CIOXKHBIX NPOLEHTOB. VICIONb30BaHUE MPOrPeccUum Jyist
pemICHIs peaibHbIX 3a/ia4 IPUKIIaJHOTO XapaKTepa.

MuoxecTBa ¥ JIOTHKA

MmuoxecTBo, omepanuu Hajx MHOXecTBamu. Jlmarpammsl Ditnepa—BenHa.
IIpumMeHEHNE TEOPETUKO-MHOXKECTBEHHOT'O armapara Uil OIMCAHUS PeabHBIX
MPOLICCCOB ¥ SIBJICHHM, IIPU PEILICHUH 3a[4at H3 APYTHX y4COHBIX MPEIMCTOB.

Omnpenenenue, Teopema, CIeICTBUE, TOKA3aTEIbCTBO.

11 KJIACC

Yucia 1 BbIYHCICHHSA

Harypanbsbie 1 nesnbie uncina. [IpusHaky AeIMMOCTH HEIBIX YUCEIL.

CrenieHp ¢ paroHaIbHBIM TToKa3aTesieM. CBOWCTBA CTENICHU.

Jlorapu¢m uurcna. JlecaTUaHbIE M HATYPAIbHbIE JTOrapU()MBI.

YpaBHenns u HEPABEHCTBA

ITpeoGpazoBanue BeIpaXeHUI, COSPIKAIIIX JTOrapH MBI

ITpeoOpazoBanue BBIP@KEHUI, COMEPXKAIMX CTEIEHH C PAlMOHATHHBIM
MOKa3aTeJieM.

ITprMepBI TPUrOHOMETPUYECKUX HEPABEHCTB.

IlokasarenbHble YpaBHEHUSI U HEPABEHCTBA.

JlorapumMudeckue ypaBHEHUS ¥ HEPABEHCTBA.

CucreMsl JIMHEHHBIX ypaBHEHUI. PenieHue npukIagHbIX 3a1a4 ¢ HOMOIIBIO
CHCTEMBI JIMHEHHBIX YpaBHCHHIA.

CHcTeMbl U COBOKYITHOCTH PAIMOHAIBHBIX YPABHEHHI U HEPABEHCTB.

Ilpumenenne  ypaBHeHMif, CHCTEM W  HEPaBEHCTB K  PEHICHHUIO
MaTEMAaTUYECKUX 3aJa4 W 3a/la4 W3 PasjuvHbiX oOsiacTell HaykKu M peabHOM
FKIBHA.

Qynxnunu 1 rpagukn

Oynkupms.  [lepuomuueckue  Qpynxipmn.  [IpoMEKYyTKM  MOHOTOHHOCTH
(Gysakmmy. MakcuMymbl ¥ MUHEMYMbI (yHKIMH. HauGonbliee W HauMeHbIee
3HAYCHHC QYHKIHH Ha MPOMCIKYTKC.

Tpuronomerpuueckne GpyHKIMYU, MX CBOMCTBA U rpa(uKH.



| lokazaresibHas U gorapupMuyecKas (pyHKIHU, UX CBOUCTBA U IPaHKHU.

Hcnons3oBanvie rpa@ukoB GYHKIMIA U peIeHHs YPABHEHUH U TMHEHHBIX
CUCTEM.

Hcnonp3osanue rpaukoB (QyHKIMHA I KCCIAEHIOBAHWS MPOLECCOB H
3aBUCMMOCTEH, KOTOPbIC BO3HHMKAIOT IIPU PEUICHUM 3a/1a4 U3 JPYruxX y4eOHbIX
MPEIMETOB U PEAIBHOM XKU3HU.

Hauvajia maTeMaTH4€CKOr0o aHA/IH3A

Hemnpepsisabie pyHKImu. MeTo MHTEPBATIOB IS PELICHHUS] HEPABEHCTB.

[Mpoussopnas  (QyHkuuu. I'eomeTpudeckuii. ©  (PU3HMYECKHM  CMBICH
IIPOU3BOHOIA.

IlpomsBogHbie  dnaeMeHTapHbIX  (QyHKIwH.  QOpMYyIbl  HAXOKACHUS
TIPOU3BOAHOM CYMMBI, IIPOU3BEACHHS U YACTHOTO ()YHKIIHIA.

[IpumeHeHue POM3BOAHON K MCCIEN0BAHMIO (PYHKIMI HA MOHOTOHHOCTb U
IKCTpeMyMbl. Haxoxienre HaubobIIero 1 HAMMEHBINEr0 3HAYECHUs (PYHKLIUH Ha
OTpe3Ke.

IIpumeHeHre NPOM3BOMHOM JUISI HAXOXKACHMS HAWIYYIIEro pEICHUS B
HOPUKJIaiHBIX  3aJadax, Uil ONpPEAC/ICHUS CKOPOCTH TMPOIECcca, 3aAaHHoro
(dopmynoit unum rpagukom.

IlepBooGpa3nag. Tabmiia nepBooOpasHbIX.

Hurerpan, ero reomMerpuyeckuii W (M3HYECKHMA CMBICI. BbluncieHue
HHTETpajia o (popmysie Heiorona—IIciGmiuiia.



IVIAHUPYEMBDIE PE3YJIbTATDBI

OcBoenne yueOHOro mnpeamera «MaremaTnka» [JODKHO 0O€CIEUYMBATDH
JOCTIDKEHHME Ha YPOBHE CpEIHEro 001mero o0pa3oBaHust CIIEAYIOMMX JTMYHOCTHBIX,
METANPEAMETHBIX H MPEAMCETHBIX 00pa3oBaTe/IbHbIX PC3yibTaToB!

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PpE3YJIbTAThl OCBOEHHS MPOTrPaMMBI  y4eOHOro IpeaMera
«MareMaTukay) XapakTepu3yIoTCs:

I'pakpanckoe BoCIUTaHUE:

C(hOpMUPOBAHHOCTHIO TPAXKIAHCKON TO3UITMK 0OYYAIOIIEroCs Kak akTUBHOTO
M OTBETCTBEHHOIO 4JIEHA POCCUUCKOro oOImecTBa, MpeaCcTaBJICHUEM O
MATEMaTHYECKUX OCHOBAX (PYHKUMOHHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBJICHHIA,
IpoLeAyp TrpaxaaHckoro ooOmectBa (BbIOOpHI, ONPOCHI H IIP.), YMEHHEM
B3aMMOJEHCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHHM C HX
(YHKUIMAMYU ¥ HA3HAYCHUEM.

ITarproTHyeckoe BOCIIMTAHKUE:!

chopMHPOBAHHOCTHIO POCCUICKOM IPAXKIAHCKOM HACHTUYHOCTH, YBAXKEHUS K
IIPOIUIOMY M HACTOSALIEMY POCCHUICKONW MaTeMaTHKH, [IEHHOCTHBIM OTHONIEHHEM K
JOCTIDKEHUSAM POCCUMCKUX MAaTEMaTHKOB M POCCUMCKOM MaTeMaTHYECKOM HIKOJIbI,
K HKCIOJb30BAHUIO ITHX JOCTWXKCHHMH B APYruX HayKax, TEXHOJOIHsX, cgepax
HKOHOMMKH.

JlyXOBHO-HPaBCTBCHHOI'0 BOCITUTAHUA:

O0CO3HaHUEM JIyXOBHBIX LIEHHOCTEH POCCUICKOrO Hapo/a;
C(pOpMHUPOBAHHOCTBIO  HPABCTBEHHOI'O0  CO3HAHMS, OJTHYECKONO  IIOBEICHMS,
CBSI3QHHOT'O C IPAKTUYECKUM PUMEHEHUEM JOCTYDKEHUN HAYKU U IeITEeIbHOCTHIO
Y4€HOr0; OCO3HAHMUEM JIMYHOI'O BKJIAJIa B IIOCTPOCHUE YCTOMIUBOTO OYAyIIETO.

DCTeTUYECKOE BOCITUTAHUE:

CTCTHICCKAM OTHOLICHHEM K MHEPY, BKJIIOHYas ICTETHKY MarTeMaTH9eCKUX
3aKOHOMEPHOCTENM, 00'BEKTOB, 3aad, peuieHuii, pacCyXIeHul,
BOCIIPHMMYHMBOCTBIO K MATEMAaTUYECKHM acClIeKTaM pa3jIMyYHbIX BUOB UCKYCCTBA.

®usuueckoe BOCIUTAHKE:

CHOPMHPOBAHHOCTHIO YMCHHS TPUMCHATD MATCMATHYCCKHE 3HAHWA B
HUHTEpECax 310poBOro u 6e30rnacHoro o6pasa )KU3HH, OTBETCTBEHHOI'0 OTHOIIECHMS
K CBOEMY 3/I0POBbIO (3I0POBOE€ IMUTAHWE, COATAHCHMPOBAHHBIN PEXKMM 3aHATHN U

OTIbIXA, peryisipHas ¢$usrueckas AKTUBHOCTB); ¢$u3HIECKOro
COBCPIICHCTBOBAHHA, npH SAHATHAX CHOPTHBHO-03 A0POBHTCABHOM
JEATEIbHOCTHIO.

TpynoBoe Bocruranme:



FOTOBHOCTBIO K TPY[y, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHSA; UHTEPECOM K
pasymuHbiM  cdepaMm  TPO(ECCHOHANBHON  JEATENLHOCTH, CBA3aHHBIM €
MaTeMaTUKOl W €€ NPUIOKEHUAMH, YMEHHEM COBEpPIIATh OCO3HAHHBINA BHIGOP
Oymymieii mpoecCHM M pealu3OBBIBATh COOCTBEHHBIE JKW3HEHHbIE TLIAHBI,
FOTOBHOCTBIO M CIHOCODHOCTBI) K  MareMaruueckoMy OOpasoBaHMIO U
CaMO00Opa30BaHMI0 HA TPOTHKEHMU BCEH JKU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PCIICHUH NMPAKTHYECKUX 3a/1a4 MATEMaTU4CCKOW HaNPaBJICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHNUE:

C(HOPMHUPOBAHHOCTBIO IKOJIOTWYECKOU KYJIBTYPbl, IOHMMAHUEM BJIMSHUS
COLMAIbHO-OKOHOMHYECKHUX TIPOLECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOM
CpeAbl, OCO3HaHMEM TIJOOAIBHOTO  Xapakrepa JKOJOTHMYECKHX HpolJeMm;
OpUEHTAIMC Ha NPHMEHEHHE MATEMATUYECKUX 3HAHMM IJIS PelIeHMs 3a1ad B
00/1aCTH  OKPYKaloIEeit cpeibl, IUIAHUPOBAHMS IIOCTYIIKOB M OLEHKHM HX
BO3MOXKHBIX IIOCJICICTBUM ISl OKPYIKAIOMIEH Cpeapl.

LleHHOCTH HAYYHOT'O TTO3HAHMS:

C(OPMUPOBAHHOCTLIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pasBuiuid  HAayku W OOWIECIBEHHOM  UPAKIUKM,  LOHUMAHMEM
MareMaTU4eCKOM HaykKHM Kak c@epbl 4YeIOBEUECKOW IEATeIbHOCTH, JTaloB eé
pa3BUTHA MU 3HAYUMOCTH JUIS Pa3BUTHUS LMBWIW3ALUKU, OBJIAJICHUEM S3BIKOM
MaTeMaTuku ¥ MaTCMAaTHYCCKOU KyJIbTypOH Kak Cpe/ICTBOM TIO3HAHHS MHpa,
TOTOBHOCTBIO OCYHICCTBIIATh MPOCKTHYI0O M HCCIACAOBATCIBCKYIO JCATCIBHOCTD
MHIMBHUYyJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeMeTHbIe Pe3yJIbTaThl OCBOCHUS MPOrpamMMbl Y4eOHOrO MpeaMeTa
«MaremaTuka XapaKkTePU3yIOTCS OBJIa/ICHUEM YHUBEPCATbHBIMU
HO3HABAMENbHOIMU  OCTICMBUAMY,  YHUBEPCANbHOIMU — KOMMYHUKAMUBHBIMU
0eUCMBUAMU, YHUBEPCANLHBIMU PE2YNIAMUBHBIMU OCTICMEUAMU.

1)  Vnwueepcanonvie  nosnasamenvuwvie  oeiicmeus,  oovecnevusarom
opmuposanue 6a308bIX KOCHUMUBHLIX NPOYECCO8 O0BYYaIOWUXCA (0CBOeHUe
MemMOO08  NO3HAHUA — OKPYJCalowe20  Mupd,  NPUMEHEHUe  JI02UYeCKUX,
UCCNeO08aMenbCKuUx onepayuil, ymeHuti pabomams ¢ ungopmayueii).

basosbie noruueckue JeicTBus:

e BBIABJIATH M XapakTEPU30BaTh CYLICCTBEHHBIC MPU3HAKA MaTeMaTHIECKUX
OOBEKTOB, IOHATHHA, OTHOLICHWM MeXIy MOHATHAMH, (OPMYIHPOBATH
ONpe/ie/IeHHs]  TOHATHHA;  YCTAHABIMBATH  CYINECTBEHHBIA  IPH3HAK
KacCuuKaumy, OCHOBaHMS Uit O00O0LIEHUS M CPABHEHMS, KPUTEPUM
IIPOBOAMMOTr0 aHAIH3A,
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BOCIIPUHUMATh, (OPMYJIAPOBATh M  NPeoOpPasOBBIBATL  CYKACHUS:
YTBEPAUTE/IbHBIE W OTPULATENIbHBIC, €IWHWYHBIC, YaCTHBIE W 0OHIME,
YCIIOBHBIE,

BBISBJIATH ~ MAareMaTHUYeCKHe  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTuBOpeunsi B (aKkrax, AaHHBIX, HAOMOJCHUAX M YTBEPHKICHUSX,
npejjiaraTh ~ KPUTEPUM  JUIA  BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
IPOTUBOPEUHIA,

JieaTh BBIBOABI C HCIOJIb30BAHUEM 3AKOHOB JIOTMKH, AECAYKTHBHBIX H
MH/IYKTUBHBIX YMO3AKIHOUEHUH, YMO3aKIIFOYEHHUI 110 aHATIOTUH,
MIPOBOJUTH CaMOCTOATEIILHO JOKA3aTeIbCTBA  MATEMaTHYECKUX
yTBEPXKICHUM (MpsIMbIE W OT MPOTHBHOIO), BHICTPAUBATH APT'yMEHTALHIO,
NPUBOJIUTH TPUMEPHI M KOHTPIPUMEPHI;, OOOCHOBBIBATH COOCTBEHHbBIC
CY/K/ICHUS M BBIBOJIBL,

BHIOMpaTh crocol6 pemeHus y4deOHON 3amauu (CPaBHMBATH HECKOJIBKO
BapUaHTOB peIIeHMs, BbHIOMpaTh Haubonee NOAXOMAIIUN ¢ yIETOM
CaMOCTOSITEITLHO BbIJIEJICHHBIX KPUTEPUEB).

a30Bbic HCCICHOBATCIBCKHE ACHCTBHI:

HCTIOTh30BaTh BOIMPOCHI KAK MCCIEA0BATEIbCKUIT MHCTPYMEHT IO3HAHUS,
dopMyHMpoBaTh BOMPOCHI, (UKCUPYIOIME IPOTHBOPEYHE, MNpodiemy,
yCTaHaBjMBaTh WCKOMOE W JaHHOe, (OpMHpOBAaTh  TUIOTE3Y,
apryMCHTHPOBATH CBOKY HO3HLHIO, MHCHHC,

MIPOBOJUTH CaMOCTOSITEJILHO CILTAHUPOBAHHBIN HKCTIEPUMEHT,
WCCIIEJIOBAHME TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MareMaTu4ecKoro
00BbeKTa, SBJCHHSA, IPOLIECCA, BBISBICHUIO 3aBUCHMOCTEH MEKIY
O0BLEKTAMH, ABJICHHAMH, IPOHECCAMH;

CaMOCTOATENLHO (POPMYJIUPOBATH 0OOOIIECHUS U BBIBOBI 110 Pe3yibTaram
NPOBEAEHHOr0 HAOGMIONEHUS, MCCIENOBaHMs, OLCHMBATh JOCTOBEPHOCTH
TOJIyYEHHbIX Pe3yJIbTaTOB, BBIBOJOB M 0000IIEHHUIA,

NPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE NPOINECCR, a TAKKE BLIJABUTATh
HPEATOI0KEHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSAX.

PaGora ¢ ungopmanueii:

BBISBIISTh JePUUUTH MH(OPMALMK, JAHHBIX, HECOOXOAUMBIX JUIS OTBETA
Ha BOTIPOC M JUIA PCINCHHS 3a1a491L]

BHIOMpAaTh  MH(POPMALMIO W3  HUCTOYHMKOB  PAa3jMYHBIX  THIIOB,
AHAJIM3MPOBATh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(OPMALHIO
Pa3IIUYHBIX BUAOB 1 (JOPM IIPEACTABIIECHNS,

CTPYKTYPUPOBATE MHOOPMAIIMIO, IPEJICTABIATE €€ B PA3IUIHBIX (hopmax,
WIUTFOCTPUPOBATH IPaUIECKH;
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e OLICHUBATDH HAaEKHOCTD UH(pOpMaLHU o CaMOCTOATEILHO
c(OpPMYITMPOBAHHBIM KPUTEPHSIM.

2)  Vwuusepcanvnvie KoMMyHuKamuenole Oeiicmeus, obecneyusaiom

CHOPMUPOBAHHOCMb COYUANLHBIX HABLIKOB 0OVUAIOUUXCSL.

Oo01meHue:

e BOCHPUHMMATh U (OPMYJIHUPOBATH CYXKIACHHS B COOTBETCTBHUH C
YCAOBHAMH U LIEJIMU OOLIECHUSA; CHO, TOYHO, I'PAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHMSI B YCTHBIX M IMHCBMEHHBIX TEKCTAX, JaBarh IOSCHEHUS II0
XOJ1y pelIeHUs 3a/1a41, KOMMEHTUPOBATD 110JTy4EHHbII PE3YIIbTAT;

e B Xoze 00CYKAeHUS 3a7aBaTh BOMPOCHI 10 CYIMIECTBY 00CYKIaEMOI TEMBI,
npoGJieMsl, pemaemMoi 3a1a4u, BEICKa3bIBaTh HIEH, HALICICHHBIE HA TTIOUCK
pEIICHMS; COIOCTABJIATh CBOM CYXICHUS C CYXKICHUSIMH APYIHX
YYACTHUKOB Auaiora, OOHApY/KUBATH Pa3jIMuMe M CXOJACTBO IO3MLMIA; B
KOPPEKTHOM (popMe GOpMYIUPOBATH PA3HOIIIACHS, CBOU BO3PAKECHUS;

e TIPEACTABJIATH  PE3yNbTaThl  pEIICHUS  3aJa4d,  DKCIIEPHMEHTA,
UCCIE0BaHMs,  IPOEKTa,  CaMOCTOATENIbHO  BeIOMparh  (opmar
BbICTYILIEHM € YUEIOM 3a4a4 LPE3EHTaUmMn ¥ OCOOCHHOCTEN ay Au1opum.

CoTpyAHUYECTBO:

e IIOHMMATh ¥  WCIOJB30BaTh  TIPEUMYIIECTBA  KOMAHIHOM W
MHIUBUYaTbHOM paboThl NPU pelIeHNM Y4eOHBIX 3a/1a9; NPUHUMATh [1EJTh
COBMECTHOH [CATC/ABHOCTH, IUIAHHPOBATh OPTaHH3AIHIO COBMCCTHOM
paboThI, pacpenenaTh BUbl paboT, JOroBapuBaThCs, 00CYKIAATh MPOIECC
¥ pe3yJbTar padoThl; 00001aTh MHEHHUS HECKOJIbKUX JIHO/IEH;

e y4acTBOBAaTh B IrpynnoBbiX (opmax paGorsl (00CykACHUS, 0OMEH MHEHWIA,
«MO3TOBBIC HITypMBi» ¥ HHbBIC), BBIIIOJHATH CBOIO YacTh paboThi H
KOOPAMHMPOBATh CBOM JICHCTBUSL C JPYTUMH YJICHAMH KOMAaHJIbI;
OLIEHMBATh KAa4E€CTBO CBOEr0 BKJIAAA B OOMIMI MPOAYKT IO KPHTEPHSM,
cpopMyITMPOBAHHBIM YHYACTHUKAMH B3aUMOJEHCTBUS.

3) Yuusepcanonvie  pecynamusnvie  oeticmeus, obecneuusaiom
popmuposanue cMuiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.
Camoopranuzanys:

COCTaBJIATH ILIAH, AJITOPUTM PELICHUS 3aa4M, BBIOUPATh CIIOCO0 PEIICHUs C
YIETOM HMEIOLMXCSI peCypCoB I COOCTBEINIBIX BOZMOKIIOCTEH, apryMeNnTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PELICHUN ¢ y4€TOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb:

e BJAJETh HABbBIKAMM [IO3HABATCIBHOW pPEQPIEKCHM KaK OCO3HAHUSA
COBEPINASMBIX JeMCTBMI M MEICIUTEILHBIX HPOLECCOB, X PE3YJIBTATOB;
BIAAETh Ccroco0amMu  CaMOIIPOBEPKH, CaMOKOHTPOIS Iporecca u
pe3yJibTara peleHus: MaTeMaTUIeCKOM 3a1a4u;
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e MPEABHIACTH TPYAHOCTH, KOTOPHIC MOIYT BOSHHMKHYTH I[IPH PCIICHHN
3aJa4d, BHOCUTh KOPPEKTUBBl B JIEATEIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, JAHHBIX, HAMJEHHBIX OMMOOK, BBISIBICHHBIX TPYAHOCTE!;

e OLICHMBATh COOTBETCTBUE pe3yJbTara ILEIH W YCIOBUSIM, OOBICHATH
NPAYHHDE JOCTH/KCHHAS WM HCAOCTHKCHUA pPE3YbTAaTOB ACATCIBHOCTH,
HAXOJUTh OMMUOKY, JaBaTh OLIEHKY NMPHOOPETEHHOMY OIIBITY.

HNPEIMETHBLIE PE3YJ/IbTATDI

OcBoeHme yueOHOro Kypca «Aaredpa U Hayaaa MareMaTHdecKoro aHajm3an
Ha YpOBHE CpeaHero olmiero oOpa3oBaHUs JODKHO OOECIIeYMBATh NOCTIDKEHHE
CIIEYIOIMX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KUVIACC

Yncna u BbIYACTICHHAS

OnepupoBarh TMOHATHAMM: PALMOHAIBHOE ¥ JCHCTBUTEIILHOE HHCIIO,
OOBIKHOBEHHAS U JIECATUIHAS NPOOH, TPOIEHTHL

Boimonuate  apuMeTHyeckue — omepanMd ¢ palMOHAILHBIMH U
JIEUCTBUTEIHHBIMHU YHUCTIAMU.

Boinonsate npuliivkEHHbIE BBIMUCIICHUS, UCIOb3YA MMPAaBUIA OKPYTICHUS,
JIeNaTh TPUKUIKY U OTIEHKY PE3VIThTATA BRIYUCITEHUN.

OnepupoBarh MOHATHAMM: CTEHEHb C LENbIM TI0Ka3aTeNeM; CTaHIapTHas
¢opma 3anMcu JCUCTBUTENBHOTO 4YHCIA, KOPEHb HATYpalbHOM CTEICHH;
UCTIOJIB30BaTh MOAXOAALTYI0 (POPMY 3aMUCU JAEHCTBUTEBHBIX YUCEIN JIJIS PEIICHUs
MPAKTUIECKUX 33)1a49 U TPE/ICTARJICHWS JTAHHBIX.

OnepupoBarb MOHATUSAMM: CHHYC, KOCHHYC M TAHT€HC MPOU3BOJILHOTO YIJa,
KCIIOJIb30BATh 3aIMCh MPOU3BOJILHOIO yria Yepe3 00paTHbIC TPUIOHOMETPUYECKIE
(yHKUIMH.

YpaBHeHns H HepaBeHCTBA

OmnepupoBaTh MOHATUAMH. TOXKAECTBO, ypPaBHEHHE, HEPABEHCTBO, IIEJIOE,
palyoHAIbHOE, HPPALMOHAIBHOEC YPABHEHHUE, HEPABEHCTBO; TPUIOHOMETPHUYECKOE
YPaBHEHHUE;

Boimonuare npeoOGpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUN M peniaTh
TPUTOHOMETPUYECKHUE YPABHECHUS.

Beimonuate npeoOpa3oBaHus LENbIX, PALUMOHAIBHBIX M HPPALMOHATBHBIX
BBIP@OKEHUWA W  pemarb OCHOBHBIE THIBI  [ENBIX, paAlMOHAIBHBIX U
VPPALMOHAIBHBIX YPABHEHMIT 1 HEPABEHCTB.

IIpumeHsITh ypaBHEHHUS U HEPABEHCTBA IS PEIICHUS MAaTEeMAaTHYECKUX 3a/1a9
¥ 3a/1a4 U3 pa3iM4yHbiX 001acTeil HAyKU U PEATbHOM XU3HU.
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MopgenupoBarh peajibHble CUTyallud Ha S3bIKe aireOpbl, COCTABIIATH
BBIP@OKECHUWS, YPABHEHUS, HEPABCHCTBA MO YCJIOBHIO 3a1aud, HUCCICI0BATH
MOCTPOEHHBIC MOJIENIU C UCIIOIB30BAHUEM amiapara anreopsl.

DynKuHHE 1 rpapuxku

OnepupoBarb NMOHATHAMU: (YHKIMS, CHOCOObI 3aJaHus (PYHKLMH, 00J1acThb
ONpe/eNICHUsT M MHOXECTBO 3HAuYeHWH (QYHKuHH, rpapuk (yHKIUM, B3aUMHO
o0OparHbie (PYHKIMH.

OnepupoBaTh MNOHATHAMHU. UYETHOCTb M HEYETHOCTb (YHKIUM, HYJIU
(PYHKLMM, IPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBarh rpaduky GyHKLMHA U peICHUs YpaBHEHHA.

Ctpouth W 4MTaTh rpaduky JTUHEHHON (YHKIMH, KBAJpAaTUYHON (DYHKLIMH,
CTENECHHOMN ()YHKLIMU ¢ LEJIbIM ITOKA3ATEIIEM.

Wicnonp3oBars  rpa@uky  (yHKUMA Ui MCCACIOBAHMS  IIPOLECCOB U
3aBUCUMOCTEH TNPU PEeIIeHUH 334a4 W3 IPYrux y4eOHBIX MPEIMETOB U PEabHOM
JKU3HH; BBIpaXaTh GopMyJIaMH 3aBUCUMOCTU MEX/1y BEJIMIMHAMM.

Hauania MareMaTH4eCKOro aHAJIH3a

OuepupoBars  HOHSTMAMM,  LOCIHECAOBAIENBHOCTD, apuMernyeckas u
reoMeTpUIecKasi IpOrpecCcHmL.

OnepupoBarh TOHATHAMM: OECKOHEYHO YOBIBAIOIIAs TE€OMETPUYECKas
nporpeccusi, cymma 6ecCKOHEYHO yOBIBAIOIIEH reOMETPHYECKOI IPOrpECCHN.

3afaBaTh MOCACAOBATCIbHOCTH PA3IHYIHBIMHU CIIOCOOaMH.

Hcnons30Barh CBOMCTBA MOCIEAOBATEIBHOCTENH U MIPOTPECCH I PELICHUS
peabHBIX 3a7a4 IIPUKJIAJHOrO XapaKTepa.

MHuoxecTBa M JIOTHKA

OrnicpHpoBaTh MOHATHAMI, MHOKCCTBO, ONICPAIHi HaJ MHOKCCTBAMIL.

Hcronb30BaTh  TEOPETUKO-MHOXKECTBEHHBINM  ammapar il ONKMCAHUs
peabHBIX MPOILECCOB M SABIICHUI, NPU pEIICHUM 3amad U3 APYyrux y4eOHbIX
MPEIMETOB.

OnepupoBarh  NMOHATHAMH.  ONpEACHCHHE,  TEOpeMa,  CICACTBHE,
JIOKa3aTeNbCTBO.

11 KJIACC

Yuc/ia v BbIYHCICHHS

OnepupoBarh TOHATUSAMH. HATYpPaJbHOE, II€JI0€ YHMCIIO, HCIOIb30BaTh
NPU3HAKH JACTUMOCTH LIEJIBIX YUCEJI, Pa3/IOKEHUE YUCIa Ha TIPOCThIE MHOXKUTEIN
JUIS PEIICHUS 3a/1a4.

Onepupoaa'r b MOHATHUEM: CTCIICHb € PALMOHAJIbHBIM IMOKA3dTCIICM.
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OnepupoBarb NOHATHAMU: JIOTapU(PM HYUCIA, JECATHYHBIE M HATypasibHbIC
JorapuQpmsl.

YpaBHeHHs H HEPABEHCTBA

[IpumensaTs  cBOMCTBA CTENEHM I NPEeoOpa3OBAHUSL  BHIPOKCHMIA,
OIEPHPOBATh MOHATINMHI. [OKA3aTCIbHOC YPABHCHUE ¥ HEPABCHCTBO, pPEIIATh
OCHOBHBIE THUIIbI [I0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

Boimonuare npeoOpa3oBaHusi  BBIPOKECHUM, COAEpMKAMUX  JIOrapu(Mmbi;
ONEepPUPOBATH MOHATUAMHU: JIOTAPU(PMUIECKOE YpaBHEHHUE U HEPABEHCTBO; peniaTh
OCHOBHBIC THITHI JTOTAPHPMITICCKIX ypaBHCHI H HCPaBEHCTB.

Haxonuts penieHus npocTeiinmux TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBarh MOHATUSAMHU: CUCTEMA JMHEUHBIX YPAaBHEHMM M €€ pElLICHUE;
KCIIONIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUI ISl pEHICHMS IPAKTUYCCKUX 3a/1a4.

Haxopurh pcuiCHHA NPOCTCHIIHX CHCTCM H COBOKYMHOCTCH palHOHAIbHBIX
YPaBHEHUI ¥ HEPABEHCTB.

MopgenupoBarh peaibHbIE CUTyallud Ha S3bIKE aureOpbl, COCTABJATH
BBIPQKECHUS, YPAaBHEHWS, HEPABEHCTBA M CHCTEMbl IO YCIOBUIO 3aJa4yH,
HCCEA0BATh NOCTPOCHHLIC MOASIH ¢ HCIOAL30BAHMEM AIIapara anredpol.

@ysknun 1 rpadpukH

OnepupoBarb NOHATHAMM:  NEPUOAMYECKAs  (PYHKLMA, MPOMEKYTKHU
MOHOTOHHOCTM (YHKIMH, TOYKHA OJKcTpemMyma (yHKuuu, Haubonibliee U
HAaMMCHbIIES 3HAYCHMA (QYHKIMH HA MPOMEXYTKE, HCHOJB30BAaTh HX I
UcclieqoBaHUs (PYHKLIMH, 3aJaHHON rpaduKoM.

OmnepupoBarh MOHATHAMH: TpaQUKU IMOKa3aTeJbHOMU, JIOrapupMuUecKoi u
TPUTOHOMETPUUECKUAX (PYHKUMI; U300paxkaTh UX Ha KOOPJAMHATHOW TUIOCKOCTU H
UCITIOIB30BATE JUIS PEINCHHS YPABHEHMIA M HEPABECHCTB.

N300pakars Ha KOOPAMHATHOM IUIOCKOCTHU rpapuku TUHEHHBIX ypaBHEHUIA
Y MCTIONIb30BATh MX IS PEIICHUS] CUCTEMBbI JIMHEIHBIX YPaBHEHMA.

HUcnonb3oBare rpagukd (QyHKUOMHA JUISE  UCCIEIOBAHUS MPOLECCOB U
3ABUCUMOCTEH U3 IPYTUX YUeOHBIX JTUCITUTLITVH.

Havana MaTeMaTH4ecKOro aHaJIn3a

OnepupoBarh NOHATUSAMH: HENPEPBIBHAS (DYHKIUS, IPOM3BOAHAS ()yHKIWH;
UCTIOJIb30BaTh F€OMETPUUECKUN U PU3UUECKUM CMBICIT MPOU3BOAHOM IS PEHICHUS
3aJiay.

Haxoauts npou3BOIHBIE HIEMEHTAPHBIX (DYHKIUHM, BBIYUCIATH IPOU3BO/IHBIE
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHIA.

Hcnonp30Barh NPOU3BOIHYIO I UCCIECI0BAaHUS (PYHKIIMMA HA MOHOTOHHOCTD
Y DKCTPEMYMBI, TIPUMEHATH PE3VIBTATHl UCCIIEIOBAHUS K IOCTPOCHHIO rPadMKOB.

Hcnonp30Barh MPOU3BOIHYIO Uil HAXOX/ICHUS HAWIYYILEro pPEIIEHUS B
MPUKIJIAHBIX, B TOM YKCJE COUAILHO-IKOHOMUYECKHUX, 3a/1a4ax.

15



OnepupoBarh  MOHATUAMU:  IEPBOOOpasHas W  MHTErpay;, I[OHHUMATH
reOMETPHIECKUI 1 PU3MHMECKIiA CMBICIT UHTETpaIa.

Haxomurs 1epBo0OpasHbie 31€MEHTAPHBIX (DYHKLHIA, BBIYMCIATH HHTErpai
1o ¢popmynie Hororona—Jleiouuia.

Pemarp npukiajHbie 3ada4d, B TOM YMCIE COLHAILHO-)KOHOMUYECKOTO U
¢u3nueckoro xapakrepa, CpeCTBAMU MaTEMaTHYECKOrO aHAN3A.
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TEMATHYECKOE IVIAHUPOBAHUE

10 KZIACC
Koauuecrso yacos
Ne HaumenoBanue pa3ziejioB H TeM
. OporpaMMmbL Beero Kontpoabubie
paboTni
MHoxecTBa paliOHAJIBHBIX
1 JAEHUCTBUTENBHBIX ynces. PanmoHaibHbIe 14 1
ypaBlenus H 1IepaBecTra
5 Oynkumu v rpaduky. CTEneHs ¢ uesibiM 6
nokaszaTeyiemMm
3 ApudmeTuyeckuii KOpeHb N—0if CTENeHHU. 18 1
HppaimonansHbie ypaBHEHUsI M HEPABEHCTBA
Dopmyiibl
4 TPUTOHOMETPHH. T pPUrOHOMETPUYECKUE 22 1
ypaBHEHUS
5 IocnenoBaTenbHOCTH U MPOrPECCUU 5
6 [TosTOpenue, 06001meHre, cUCTEMaTH3ALHS 3 )
3HaHUI
OBILEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4
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11 KVIACC

Konnuecrso uacos

Ne HaumeHoBaHHe Pa3iesioB U TeM
sl nporpaMMmBb: Beero Kourponasueie
paGoTbI
Crenens ¢ palMOHAEHBIM MIOKA3aTENEM.
1 IMoxa3zarensHas Gyukims. [TokasaTenbHbie 12 1
YPaBHEHUS U HEPABEHCTBA
Jlorapugaumeckasn QyHxuus.
2 Jlorapumuyeckue ypaBHESHUS 1 12
HEPaBEHCTBA
Tpuronomerpuueckue QyHKIMA U UX
3 rpaduxu. TpuroHoMmeTpuueckue 9 1
HEPaBEHCTBA
4 ITpoussonnas. [Tpumenenne npousBoaHOM 24 1
5 HuTterpain u ero npuMeHeHus 9
6 Cucremsl ypaBHEHMH 12 1
7 HatypasbHbie 1 Henbie uncia 6
p HOBTOP@HI/Ie, 00001meHue, cucTeMaTUu3aLus 18 )
3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 ITPOT' PAMME 102 6
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