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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

NHOSACHUTEJIBHAS 3AIINCKA

VY4ebHslii Kypc «Anredpa 1 Hadyaaa MaTeMaTHIeCKOTo aHaJII3a» SBIIETCS OMHUM W3 HauOoliee 3HAYUMBIX B
IporpaMMe CpeiHEero oOLIero 00pa3oBaHUsl, MOCKOJIBKY,C OJAHOW CTOPOHBI, OH 00ECIIEYUBACT HHCTPYMEHTAIBHYIO
0azy JuI1 W3y4deHHs BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C JpPYroil CTOPOHBL, ()OPMHUpPYET JIOTHYECKOe U
a0CTpakTHOE MBIIUICHHE 00yJaIONIMXCS HA YPOBHE, HEOOXOIMMOM I OCBOCHUSI HH)OPMATHKH, OOIIECCTBO3HAHHUS,
WCTOPHH, CJIOBECHOCTH W JPYIHX NUCHHUIDIMH. B pamkax JaHHOTO y4eOHOro Kypca oOydaroliuecs OBIIaJIeBAaIOT
YHUBEPCAIBHBIM S3bIKOM COBPEMEHHON HayKH, KOTopast popMyJIMpyeT CBOM JOCTH)KEHHUS B MaTeMaTH4eckoit opme.

VY4e6HsIi Kypc anreOpsl M Hadal MaTeMaTHIeCKOTo aHaJI3a 3aKJIaIbIBaeT OCHOBY ISl YCHEUTHOTO OBJIAACHUS
3aKOHaMU (PU3WKU, XMUMUH, OWOJIOTWH, TOHUMAHUs OCHOBHBIX TCHICHIUH Pa3BUTHA YKOHOMHKH W OOIIECTBEHHOMN
JKU3HH, TIO3BOJISICT OPUCHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO
UCIIONIb30BAaTh WX JUIS JayJbHEHInero oOpa3oBaHMs M B IIOBCEAHEBHOW XHM3HH. B To jxe Bpems oOBiajeHue
a0CTPaKTHBIMHA U JIOTHYECKU CTPOTHMH KOHCTPYKIMSAMH aureOpsl U MaTeMaTH4ecKoro aHaji3a pa3BUBAcT yMEHHE
HAXOMUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTB, JOKa3bIBATh YTBEPIKACHHS C MOMOIIBI0 WHIYKIUH H
paccyxnaTh JIEeIyKTUBHO, HCIONb30BaTh OO0OOILIEHHE M KOHKPETU3alMIo, a0CTparMpoBaHHE M  AHAJIOTHIO,
KpEeaTUBHOE HKPUTUIECKOE MBILIICHHE.

B xome m3yuenns yaeGHOTO Kypca «Anredpa W Havyasa MaTeMaTHYECKOTO aHaJIH3ay» 00YJaIOIIHecs MOTyIaloT
HOBBIM OIIBIT PEIICHUS MPUKIIAJHBIX 3a]a4, CaMOCTOATEIBHOTO IOCTPOSHHSI MaTeMaTHYeCKUX MOAENel peasbHBIX
CUTyalni, HHTEPIPETAIINH ITOyYCHHBIX PEIIeHU, 3HAKOMSTCS C IPUMEpaMH MaTeMAaTHICCKUX 3aKOHOMEPHOCTEH B
TpUpoe, HayKe M UCKYCCTBE, C BRIIAIONIIMUCS MATEMAaTHISCKUMH OTKPBHITHSMH U X aBTOPaMH.

VYueOHbI Kypc 00NajaeT 3HAUYMTENIbHBIM BOCHHMTATENBHBIM MOTEHIMAIOM, KOTOPBII pea3yeTcss Kak uepes
y4eOHBIN MaTepuai, CIOCOOCTBYIOIIUI (POPMUPOBAHUIO HAYYHOT'O MHPOBO33PEHUS, TaK U Yepe3 CIEeHU(PUKY yueOHOH
IESITENBHOCTH, TPeOyYIoMeH MPpOIOIDKUTEIFHON KOHIIGHTPAlud BHUMAHUS, CaMOCTOSITENBHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 32 ITOIYICHHBIN pe3yIbTaT.

B ocHoBe Mmertomuku oOydeHHs anreOpe M HadajlaM MaTEeMaTHYeCKOro aHalIM3a JIEKHUT IEATEIbHOCTHBIN
MIPHHIUT 00yYEHMSI.

B c1pykType yuebHOro kypca «AnreOpa M Hadaja MaTeMaTHYECKOTO AaHANN3a» BBLACIEHBI CIEAYIOIIUE
coJiep)KaTeNIbHO-METOANYECKHEe JHHUHM: «Uncna u BeMMCICHUS», «DPyHKIMM U rpadukm», «YpaBHEHUS W
HepaBeHCTBa», «Hadama wmaremarndeckoro aHanmuza», «MHOXXECTBa M JIOTHKa». Bce OCHOBHBIE cofep)kKaTeNbHO-
METOANYECKUE JTMHUU M3YYalOTCs Ha MPOTSDKEHWU JABYX JIET OOYyYEHHS Ha YPOBHE CpeIHETo olmero oOpa3oBaHus,
€CTECTBEHHO JOMOJHSSI APYr Ipyra W MOCTENEHHO HACHIASCh HOBBIMH TeMaMH W pasjenamu. J[aHHbIA y4eOHBIN
KypC SBJIACTCA HWHTEIPATUBHBLIM, ITOCKOJIBKY O6’I)CJII/IH$ICT B cebe COACPIKAHUEC HECKOJIbKUX MAaTCMaTUYCCKUX
IUCIHUIUTHH, TaKUX Kak aireOpa, TPUTOHOMETPHsS, MAaTeMAaTHUSCKHH aHAN3, TCOPHS MHOXKECTB, MaTeMaTHICCKAs
noruka u apyrue. Ilo mepe Toro, kak o0yJaronyecs: OBIafeBaloT BCE Oojee MUPOKUM MAaTEMAaTHUECKUM AIapaToM,
y HUX IOCJEIOBATEIbHO (POPMUPYETCSI U COBEPIICHCTBYETCS YMEHHE CTPOUTHh MaTeMaTHYECKYI0 MOJIENb PEaNbHOM
CUTyallid, NMPUMCHATh 3HAHUS, IONyYEHHBIC TPH H3YUYCHHH YYeOHOTO Kypca, Al PEUICHHS CaMOCTOSTEIBHO
chopMyITUpOBaHHON MaTeMaTUYECKOU 3aj1auu, a 3aTEMUHTEPIPETUPOBATH CBOM OTBET.

CognepkarenpHo-MeTou4ecKass JuHUA «UYucioa W BBIYMCICHHs» 3aBepllacT (OPMHPOBAaHHE HaBBIKOB
WCTIONb30BaHUS JCHCTBUTENLHBIX YUCEN, KOTOpOe ObLJIO HAa4aTO HAa YPOBHE OCHOBHOTO oOmiero ooOpasoBaHus. Ha
YPOBHE CpeIHEro o0Imero oOpa3oBaHHMsS 0cO00e BHHMaHUE yaeiseTcs (OPMHUPOBAHHMIO HABBIKOB PAallMOHATBHBIX
BEIYHUCIICHUH, BKIIOUAIOIINX B Ce0sl MCIONB30BaHHUE PA3IAYHBIX (OpM 3ammCcH ducia, YMEHHUE NeNaTh NPUKUIKY,
BBIIIOJIHATH l'[pI/I6J'[I/I)KéHHBIe BBIYUCJICHUA, OLCHUBATHL YHCJIOBBIC BbIPpAKCHUA, pa6OTaTL C MaTeMaTHYCCKHUMH
KOHCTaHTaMH. 3HAKOMBIC OOYYarOIIUMCS MHOXKECTBA HATYPaJbHBIX, LENBIX, PAIMOHANBHBIX W ICHCTBHTEIHHBIX
Yucen JOMOJHSIOTCS MHOXECTBOM KOMIUIEKCHBIX 4HCENl. B KaXIOM W3 3THX MHOXECTB pPaCCMaTPUBAIOTCS
CBOWCTBEHHBIC €My CIICIH(UIECKUE 3a/1a41 U OIlEpaIiy: ACJICHUE HAIENI0, OTIEPUPOBAHUE OCTATKAMHU Ha MHOXKECTBE
IENBIX YHCeJl, 0COOBIC CBOMCTBA PallMOHANBHBIX M MPPAMOHATIBHBIX YHCEI, apu(METHUECKHE OIEpalnH, a TaKkKe
W3BJICUCHNE KOPHS HATypalbHON CTCIIEHW Ha MHOMKECTBE KOMIUIEKCHBIX 4YHCElN. biaromaps mocienoBaTeIbHOMY
paclIiMp€HUI0 Kpyra HCIIOJb3YEMbIX YUCCII W 3HAKOMCTBY C BO3MOXHOCTAMH WX NPUMCHCHHUA JId PEIICHUA
pasIUYHBIX 3a1a4 (GOPMHUPYETCS TPEICTABICHHE O €IUHCTBE MATEMAaTHKH Kak HayKd M €€ POJIM B MOCTPOSHUH
MOJeNel pealbHOTO MHPA, IIMPOKO MCHONB3YIOTCS 0000IIeHNe 1 KOHKPETH3AIIHS.

Jluans «YpaBHEHHST M HEPAaBEHCTBa» peallM3yeTcs Ha MPOTSHKCHUU BCETO OOYUYCHHS HA YPOBHE CpPEIHETO
o0miero o0pa3oBaHUs, IMOCKONBKY B KaXIOM paszzaene IIporpaMMbl mpenycMOTPEHO PElICHHE COOTBETCTBYIOIIMX
3agad. B pesynprate oOydarommecs OBJAACBAIOT  PA3IMYHBIMH  METOJAMHM  pEIICHHWS PaIMOHAIBHBIX,
UpPaNHOHAIBHBIX, TOKA3aTeIbHBIX, JIOTAPU(PMHICCKAX U TPUTOHOMETPUICCKUX YPAaBHEHUI, HEPABESHCTB U CHCTEM, a
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TaKKe 3314, CoJIepKalux napamerpbl. [lonydeHHbIe yMEHUS ITUPOKO MCIIOIB3YIOTCS MIPH UCCIeN0BaHUH (HYHKIIAH
C MOMOIIIBIO TIPOM3BOTIHOM, MPH PEIICHUH MPHUKIATHBIX 3a7a4 U 3a/1a4 Ha HaXOXKJACHHUE HAHOONBIINX U HAUMEHBIIUX
3HaueHui (QyHkuuu. [laHHas comep)KaTeNbHAas JIMHUS BKIIOYAET B ceOs Tarke (POPMUPOBAHUE YMEHHU BBITOJIHATH
pacuéThl o opMysaM, IpeoOpa3oBaHusl paIllOHALHBIX, HPPAIIHOHAILHBIX ¥ TPUTOHOMETPUYECKHX BBIPaKCHUH,
a TarKKe BBIPAKEHUH, COMEpkKAIIUX CTENeHH W Jiorapudmbl. brarogaps u3ydeHuro anreOpandyeckoro marepuaia
MPOHMCXOAUT JajbHEHIIee pa3BUTHE AITOPUTMHYESCKOTO M aOCTPAKTHOTO MBIIUICHHS 00yJaronmxcs, GOpMUPYIOTCS
HaBBIKM JICTYKTHBHBIX PACCYXICHHH, pabOThl ¢ CHMBOJBHBIMU (OpMaMHM, MPEICTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCHMOCTEH B BHJIC PaBEHCTB M HepaBeHCTB. AureOpa mpemiaraet 3(G(eKTHBHbIE WHCTPYMEHTHI ISl PEIICHUS
MPaKTUYCCKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HATJISIHO JEMOHCTPUPYETCBON BOBMOXKHOCTH KaK SI3bIKA HAYKH.

ConepxarensHo-MeToqu4YecKas JuHus «DyHKIUN U rpaduKu» TECHO MEperuIeTacTcsl ¢ APYTHMHU JTHHUSIMU
y4e0HOT0 Kypca, TIOCKOJIBKY B KaKOM-TO CMBICIE 3ala€T MOCIeI0BaTeIbHOCTh M3YYCHHsT Marepuana. 3ydeHue
CTETICHHOM, IOKa3aTeNIbHOM, JIOTapU(PMUISCKOH W TPUTOHOMETPUYICCKUX (YHKIMH, WX CBOHCTB U TpadUKOB,
UCIIOJIF30BaHUE (DYHKIMA JJIS pEIeHHs 3a1a4 U3 IPYTUX yUYCOHBIXIIPEIMETOB H PEATbHON KU3HU TECHO CBI3aHO KaK
C MaTeMaTHYEeCKHM aHAJIHM30M, TaK M C pPEINICHHEM YpaBHEHHH M HepaBeHCTB. [Ipu 3TOM OoyblIoe BHUMaHHE
yaensercs (OPMHUPOBAHUIO YMEHHS BBIpaXKaTh (HOPMyJIaMH 3aBUCHMOCTH MEXIY pa3InYHBIMU BEIHYHHAMH,
UCCIIEIOBATh MONYYEeHHbIC (QYHKIUH, CTPOUTh MX Ipaduku. MaTepuan STOH CoAepiKaTeIbHON JIMHUKM HAllelieH Ha
pa3BUTHE YMEHHM W HABBIKOB, TO3BOJISFOINNX BHIPAXKATh 3aBUCUMOCTH MEKAY BEIIMYHMHAMH B Pa3IMYHON (opme:
aHAIMTUYECKOH, rpaduueckol U cioBecHOW. ETo M3ydeHue crmocoOCTBYET pa3BHTHIO arOPUTMHUECKOTOMBIIIICHHS,
CrocoOHOCTH K 00OOIICHUIO U KOHKPETHU3AllUM, HCIOJIh30BAHUIO aHAIOTHH.

ConepxarenpHas TuHusA «Havana MaTeMaTHYECKOrO aHAIKM3ay O3BOJSIECT CYIICCTBEHHO PACIIUPUTH KPYT KakK
MaTeMaTHIECKHX, TaK W MPHUKIATHBIX 33134, JOCTYIHBIX OOYYAIONIMMCS, TaK KaK Y HUX IMOSBIISCTCS BO3MOXXHOCTb
CTPOUTH TPAPUKH CIOKHBIX QYHKIUH, OMPEACIATh UX HAMOOJBIINE ¥ HANMCHBIIINE 3HAYCHUS, BBIYUCIIATH ILIOIIAIN
(buryp U 00BEMBI TEJI, HAXOJUTh CKOPOCTH M YCKOPEHHS TpolieccoB. JlaHHas cojepraTelbHas JHHUS OTKPHIBACT
HOBBIC BO3MOYKHOCTH TIOCTPOCHHS MaTEMaTHUSCKUXMOJICNICH peabHBIX CHTYalluid, IO3BOJISICT HAXOAUTh HAMITYYIIee
pellicHHe B TMPUKIATHBIX, B TOM YHCJIE€ COLUATBHO-DKOHOMHYECCKUX, 3aJadyaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYEeCKOTr0 aHaju3a CIIOCOOCTBYET Pa3BHTHIO a0OCTPAKTHOTO, (HOPMATBHO-JIOTHYECKOTO U KPEAaTHBHOTO
MBIIUICHUS, (HOPMUPOBAHUIO YMEHHH pAcCHO3HABaTh IPOSBICHHS 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE H
uckyccTBe. OOy4aromuyecs: Y3HAIOT O BBIIAIOIINXCSA Pe3ysibTaTax, MOMYYCHHBIX B XOJE Pa3BUTUS MATEMATHKH Kak
HayKH, U 00 UX aBTOpax.

ConepkaTelIbHO-METOMUECKas JIMHUSA «MHOXECTBa W JIOTHKa» BKIIOYaeT B ceOs O3JIEMEHTHI TCOPHH
MHOXXECTB M MAaTeMaTH4YeCKOW JIOTHKH. TeOopeTHKO-MHOKECTBEHHBIC NPEICTABICHHUS TNPOHU3BIBAIOT BECh KypC
IIKOJIFHOW MaTeMaTHKH W MpeasiaraloT HanboJjee YHUBEPCATbHBIN SI3bIK, 00bETUHIONINN BCE pa3/iebl MATEMaTHKH
158 eé HpI/IHO)KCHI/Iﬁ, OHU CBA3BIBAKOT pasHme MaATEMATUYCCKUEC AUCLUIIJIMHBI U HUX HpI/IJIO)KeHI/IH B €AUHOC LECJIOC.
IToaToMy BaXHO JaTh BO3MOXKHOCTH OOyYarONIEMyCsl MIOHUMATh TECOPETHKO-MHOKECTBEHHBIH SI3BIK COBPEMEHHOM
MaT€MaTUKU M HUCIIOJb30BATH €I0 HJIA BLIpa)KeHI/IH CBOUX MI)ICJ'IQf/i. ,Z[pyFI/IM Ba’KHBIM HpI/ISHaKOM MATEMATUKU KaK
HayKH cJelyeT MPU3HATh CBOWCTBEHHYIO €l CTPOroCTh OOOCHOBAaHWU W ClEOBaHUE OIpPENEIEHHBIM IMPaBHIIaM
MOCTPOCHUS JI0Ka3aTeIbCTB. 3HAKOMCTBO C DJIEMEHTAMH MAaTEMAaTHYECKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBINUICHHUSI 00YYarOIIUXCs, IO3BOJIIET UM CTPOUTh CBOU PACCYKIACHHS Ha OCHOBE JIOTHUCCKUX MPaBHII,
(hopMHUpyeT HaBBIKU KPUTUIECKOTO MBIIIICHHUSI.

B yuebHOM Kypce «Anredpa v Havaaa MaTeMaTHYSCKOTO aHAIN3ay MPHUCYTCTBYIOT OCHOBBI MaTEMAaTHUECKOTO
MOJIETTUPOBAHUS, KOTOpPHIE MPHU3BAHBI CIIOCOOCTBOBATh ()OPMHUPOBAHMIO HABBLIKOB MOCTPOCHUSI MOJIENEH pearbHBIX
CUTyaIluii, WCCICIOBaHMS OSTHX MOJIENIeH ¢ TIOMOIIBI0 ammapata ajreOpsl W MaTeMaTHYSCKOTO —aHaju3a,
WHTEPIPETAlMd TIONYYCHHBIX pPe3yJbTaToB. Takue 3aqaHus BIUICTEHbI B KaXIbI W3 Pa3/ieioB IpPOTPaMMEI,
MOCKOJIBKY BECh MaTepHasl yueOHOTO Kypca IUPOKO MUCIOJIB3YETCs sl PellieHus MPUKIaIHbIX 3a1a4. [Ipu pemienun
pCaJ'[BHI)IX HpaKTI/ILICCKI/IX 3a1a4 06yanOH_[I/IeCH paSBI/IBaIOT Ha6H}OJIaTCHBHOCTI), yMCHI/Ie HaAXO0aUTh 3aKOHOMepHOCTI/I,
abCTparupoBaThCsl, KCIOJIB30BaTh aAHAJIOTHIO, 0000INAaTh W KOHKPETH3UPOBAaTh MpodieMy. JleATeNbHOCTh IO
(hOpMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3aJa4 OPraHU3yeTcss B IPOIECCe M3YUYCHHS BCEX TeM y4eOHOro

Kypca
«AnreOpa 1 Havyala MaTeMaTHYECKOTO aHAIN3ay.

Ha m3yuenune yueOHOro Kypca «Anredpa W Hadaja MaTeMaTHYECKOIO aHAIM3a» OTBoAWMTCS 272 daca: B 10
knacce — 136 yacos (4 uaca B Henemo), B 11 knacce — 136 gacos (4 gaca B HeZEIO).

COAEPKAHUE OBYUYEHUSA
10 KJIACC

Yucjia 1 BbIYHCTIEHHS



Parmonansapie ymcina. OOBIKHOBEHHBIE W JECSATUYHBIE IPOOH, MPOIEHTH, OECKOHEUHBIE MEPHOIUICCKHUEC
npobu. [Ipumenenue napoOei W TPOLEHTOB Ui PEHICHHS NPUKIAJIHBIX 33ad U3 Pa3IMYHBIX OTpacieil 3HAHHH U
peanbHON KU3HH.

JevicTBuTenpHBIE YHUCHa. PallMOHANBHBIE W HPpAIMOHANBHBIE YHUCTA. ApPUPMETHYECKUE OIEpaluu C
JICHCTBUTENBHBIMU YHCIaMH. MOAyNb NEHCTBUTENBHOTO YHCIA U €ro CBOMcTBA. [IpHONMKEHHBIC BBHIYUCICHHS,
[IpaBUJIa OKPYIJIEHUS, IPUKHUIKA HOLIEHKA Pe3yIbTaTa BHIUMCICHUH.

Crenenp ¢ 1enbIM ToKazateneM. buHoM HprootoHa. Vcmonb3oBanue mogxoasmied (opMbl  3amucu
JIeHCTBUTENBHBIX YHCEN Ul PELLEHUs] IPAKTUUECKUX 3aJay U NPEACTaBICHUS JaHHBIX.

ApudmeTndecknii KOpeHb HATYPAILHON CTETICHU U €TI0 CBOMCTBA.

Crenenb ¢ pallMOHAJIbHBIM ITOKa3aTelleM U €€ CBONCTBA, CTETIEHb C IEHCTBUTEIbHBIM IIOKA3aTEIEM.

Jlorapudm uncia. Coiicta jgorapudma. JlecsTHaHbIe 1 HATYpaJbHBIE JIOTapH(PMBEI.

CuHyC, KOCHMHYC, TaHI€HC, KOTaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC M apKTaHI'€HC
YHUCIIOBOT'O apryMEHTA.

YpaBHeHus 1 HEPABEHCTBA.

ToxxzaecTBa U TOXIECTBEHHBIE MTpeoOpa3oBaHus. Y paBHEHHE, KOPEHb YpaBHEHUS. PaBHOCHIIbHBIE YpaBHEHUS U
ypaBHeHus-ciencTBus. HepaBeHcTBO, pellieHe HepaBeHCTBa.

OCHOBHBIE METOJBl PElICHUsS LEIBIX U IPOOHO-PAIlMOHANBHBIX YPaBHEHUN M HEpaBEHCTB. MHOTOWIEHBI OT
OMHOW mepeMeHHOW. J[emeHne MHOTOWIeHAa Ha MHOTOWIEH ¢ ocTatkoM. Teopema be3dy. MHorodieHsl ¢ memsiMu
ko3 durnmentamu. Teopema Buerta.

[IpeobpazoBaHus YHCIOBBIX BRIPAKEHHUH, COACPIKAIINX CTETIEHH U KOPHU.

Uppanmonanbhble ypaBHeHUsI. OCHOBHbBIE METO/IbI PELLIEHUS UPPALMOHAIBHBIX YPaBHEHUH.

[ToxazarenbHble ypaBHeHU. OCHOBHBIE METOBI PEIIEHUS IOKAa3aTeIbHbIX YPaBHEHUH.

IIpeoOpa3zoBaHue BEIpaXEHUH, COAEPKALIUX JOrapU(MBL.

Jlorapudmudeckue ypaHeHus1. OCHOBHBIE METOJIbI PELIEHHs JIoTapu(hMUIECKUX YPaBHEHUH.

OcHoBHEBIE TpUrOHOMeTpHUecKkre (popmyisl. [IpeobpazoBaHne TPUTOHOMETPUIECKIX BBIpaKCHUIl. Permenue
TPUTOHOMETPUUECKUX YPAaBHEHUH.

Pemenne cucrtem NMMHEWHBIX ypaBHEHHH. MaTpuiia CUCTEMBI JIMHEHHBIX ypaBHeHHA. OTIpeieTuTeNlsb MaTPUIIBI
22, ero TeOMETPUYECKUI CMBICI U CBOMCTBA, BEIYUCIICHHE €T0 3HAUCHUs], IPUMEHEHUE OIIPEIEIUTENS I PEIeHUs
CUCTEMbI JIMHEMHBIX ypaBHEHMH. PelieHue NpuUKIagHbIX 3afady C IOMOIIbIO CHUCTEMBI JIMHEHHBIX YpaBHEHHH.
Hccnenoanue nocTpOEHHON MOJIENH € MTOMOIIBIO MAaTPUL U ONPEIECITUTENCH.

ITocTpoeHue MareMaTHYECKUX MOJEIEH pEaNbHOM CHUTyallud C IIOMOINBIO YPaBHEHUII M HEPAaBEHCTB.
[Ipumenenne ypaBHEHHI W HEPABCHCTB K PEIICHUIO MaTEMaTHUCCKHX 3a/1a9 U 33249 U3 Pa3INUHBIX 00IacTel HayKu
U peasIbHOM KU3HHU.

DyHkuuM U rpaguku

OyHknusA, crnocoObl 3aganus (yHKIWW. B3amMuoO oOpatHbie (QyHknmu. Kommosuius ¢yHkui. ['paduk
(dbyHKIMK. DJIeMeHTapHbIe IPpeoOpa3oBaHus TPaPUKOB QYHKITHI.

Ob6nacTh onpeneneHuss 1 MHOKECTBO 3HadeHUH (yHkunn. Hymn gyakmmu. [TpoMexyTKi 3HAKOITOCTOSIHCTBA.
Yérupie 1 HeuéTHbIe QyHKIWU. [leproanmyeckue ¢yHKIuU. [IpoMexyTK MOHOTOHHOCTH (DYyHKIMHA. MaKCHMyMbI U
MUHUMYMBI pyHKIME.Hanbonbinee 1 HauMeHbIee 3Ha4eHUs (PYHKIIUU Ha IPOMEXKYTKE.

JluneiiHasi, KBaApaTU4Hasi M IpOOHO-THHEHHAs (YHKIUM. DJIEMEHTAapHOE UCCIEAOBAaHUE U IIOCTPOEHHE HX
rpaguKoB.

Crenennas QyHKIMS ¢ HATYpaJbHBIM U IIeJbIM NoKa3areiaeM. EE€ cBoiicTBa u rpadpuk. CBolicTBa U Tpaduk
KOpHSI N-OH CTENeHH Kak (pYHKIMH OOpaTHON CTENEHHC HATypaJbHBIM MOKA3aTENIEM.

[okazarensHas u norapudmMuaeckas QyHKINH, UX CBOWCTBA U IPpaUKH.

HUcnonpzoBanue rpagukoB GyHKIUH A1 peIICHUS YpaBHEHUH.
Tpuronomerpudeckast OKpy>KHOCTb, ONPEACICHUE TPUTOHOMETPHUYCCKUX (DYHKIIMHYMCIIOBOTO apTyMEHTA.
OyHKIMOHATBHBIC 3aBICUMOCTH B PEATbHBIX IIpoIeccax U ABICHUAX. [ paduKu peaabHBIX 3aBHCUMOCTEH.

Hauana maTeMaTH4ecKoOro aHaju3a

[MocnemoBaTenbHOCTH, CIOCOOBI 3aJaHUsl TMOCIENOBATEIBHOCTEH. MeToJ MaTeMaTU4eCKOH WHIYKIUH.
MOHOTOHHBIE U OIpaHMYEHHBIE IOCIEN0BATEIbHOCTH. VICTOpUS BO3HUMKHOBEHMS MAaTEMaTHUYECKOIO aHaIM3a Kak
aHanu3a OECKOHEYHO MalbIX.

Apndmerndeckass ¥ TeoMeTpHUecKas Mporpecchy. beckoHeyHo yObIBaromIas reoMeTpuyeckasi MporpeccHs.
CyMMa OECKOHEYHO YOBIBAIOLICH reOMETpHUYECKOM mporpeccuu. JIMHEHHbBIH U AKCIOHEHIIMATIBHBIA pocT. Yucio e.
@DopMmysna CIOXKHBIX IPOLEHTOB. Jcronb30BaHWME MNPOrpEecCUM Ul PEIIEHUS PeaIbHBIX 3a7ad IPUKIIAJHOIO
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XapaxTepa.

HenpepriBHble (GyHKIUMM u WX cBoiicTBa. Touku paspbiBa. AcumnToTsl rpadukoB ¢yHkumii. CoiicTBa
(yHKIMI  HeNpephIBHBIX Ha OTpe3ke. MeToj HMHTEpBAJIOB Ui pelleHHs HepaBeHCTB. lIpuMeHeHHe CBOMCTB
HETIPEPBIBHBIX (DYHKIMH I pelleHIsI3a1ad.

[lepBast u BTOpas mnpom3BomHble GYHKIMH. OmpeneneHne, TeOMETPUYSCKHH H  (QU3UIECKUH CMBICH
MIPOU3BOIHOM. Y paBHEHUE KacaTeIbHOU K rpaduKy (QyHKIIHH.

[IpousBoanbie snemMeHTapHbIX (QyHKUMA. [Ipou3BogHAs CyMMBI, NMPOU3BENEHUS, YACTHOTO M KOMIIO3ULIUU
(DyHKITHHA.

MHokecTBA M JIOTHKA

MHoxecTBO, omnepanuy HajJ MHOXXECTBaMH W HX cBoicTBa. J(marpammel Oinepa— Benna. Ilpumenenwue
TEOPETHUKO-MHOXKECTBEHHOTO aIlnapara JAJs ONUCAaHHUsS pPeabHbIX MPOLECCOB U SBJICHUH, MpU PEUICHUH 3a1ad W3
IpyTUX y4eOHBIX IIPEIMETOB.

Omnpenenenue, Teopema, CBOHCTBO MaTeMaTH4YEeCKOTO OOBEKTa, CIEACTBUE, JT0Ka3aTeIbCTBO, PaBHOCUJIHLHBIE
ypaBHEHHUS.

11 KJIACC

YucJia 1 BBIYMCJICHUSA

Hatypanbusie u nensle uncna. llpuMeHeHHe TPH3HAKOB MEIUMOCTH IIETBIX YHCEN, HAHOONBIINI OOIIHit
nemmtenb (nanee — HOJI) n Haumenbiee ooimee kpatHoe (nanee —HOK), octaTkoB mo Moaysiro, anroputMa EBkimga
JUTS pellieHus 3a/1a4 B I[EJIbIX YUCIIax.

KommnekcHpie umcena. AnreOpamdueckas W TpPUTOHOMETpHYEecKas (OpMBI 3allUCH KOMIUIEKCHOTO YHCIIA.
ApudmeTrdeckre omnepannud ¢ KOMIUICKCHBIMHA YuciaMi. V300pa)keHne KOMIUIEKCHBIX YHCeNl Ha KOOPIMHATHOM
miockoctu. Popmyna Myaspa.

KopHau n-oif cTemenn n3 KOMIUIEKCHOTO dYncna. [lpuMeHeHWe KOMIUIEKCHBIX YHCEN AV pelIeHns (PU3HIeCKUX U
reOMEeTPUYECKHX 3a/1a4.

YpaBHeHUs U HEPAaBEHCTBA

CucremMa W COBOKYITHOCTh YpaBHEHHH M HEpPaBEHCTB. PaBHOCHUJIbHBIE CHCTEMBl U CHCTEMBI-CIIECACTBUS.
PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPHUYECKUX YPaBHEHUI C MOMOIIBIO TPUTOHOMETPUYECKONH OKPYKHOCTHU. PerieHue
TPUTOHOMETPUUECKHUX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUs TOKa3aTelbHBIX M Jorapu(MUUYecKnx HepaBeHCTB. OCHOBHBIE METOIbI

peuIeHus UppalMOHaIbHBIX HEPABEHCTB.

OCHOBHbIE METO/IbI PELLIEHHS CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHAIBHBIX, I0KA3aTEbHBIX U
JOTapu(QMUIECKUX YPaBHCHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu.
[IpumeHeHne ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PELICHUIO MaTeMaTHYECKUX3adad U 3a7ay U3 pasInyHbIX
obiacTell HAyKH U peabHOM KU3HU, HHTSPIIPETAIHS TOTYICHHBIX pe3yIbTaTOB.

DyHkuuM U rpaguku
I'padux xommosunmu ¢yHkuumii. I'eomeTpuueckue o0pasbl ypaBHEHHI M HEPaBEHCTB HAa KOOPIMHATHOMN
IUIOCKOCTH.

Tpuronomerpudeckue GyHKIUH, IX CBOUCTBA U TpaduKu.

I'pamueckne Merombl pemieHWs ypaBHEHMH W HepaBeHCTB. ['paduueckne MeTOABI peIIeHUs 3a1ad ¢
HnapaMeTpamH.

Hcnone3oBanne rpadukoB (YHKIUH IS MCCIEAOBAHUS TPOIECCOB M 3aBHCHUMOCTEH, KOTOPHIE BO3HUKAIOT
IIPU peIIeHUH 33/1a4 U3 APYTUX yUeOHBIXIIPEIMETOB M PeaIbHOH KHU3HH.

Hayajia MaTeMaTH4eCKOro aHAIN3a

[IpumeHeHne NPOM3BOAHON K HCCIEAOBaHMIO (DYHKIMIT Ha MOHOTOHHOCTH M OSKCTpeMyMbl. Haxoxmenue
HanOOJBIETO ¥ HANMEHBIIIET0 3HaYeHUH HeTPEePhIBHON(BYHKIIMN HA OTpE3Ke.

[IprmeHeHne MPOM3BOAHON AJISI HAXOXKICHHS HAWTYUILETo PEIICHHUSI B IPUKIAIHbIX 3a/1a9aX, 7SI OTpeIeICHHS
CKOPOCTH M YCKOPEHHS TPoIiecca, 3alaHHoro (popMy ol uiurpadukom.

[lepBoOoOpa3Hasi, OCHOBHOE CBOWCTBO MepBooOpasHbIX. [lepBooOpa3Hble AnmeMeHTapHBIX QyHKIWA. [IpaBmia
HaXO0K/I€HUsI NEPBOOOPA3HBIX.



Wuterpan. ['eomerpudecknii cMbIC HMHTEeTpasia. BbpIlunciieHHWe ompeAenéHHOro HHTerpajia mo ¢opmysie
Hrrorona—JIeitOHnna.

[IpuMmeHenune uHTETpaa IUisk HAaX0XKIESHUs IIoaeil mIockux Guryp u 00bEMOB T€OMETPHUUECKUX Tell.

[pumepsr pemreHunii U QepeHNINATBHBIX YpaBHEHHHA. MareMaTH4eckoe MOJICIUPOBAHUE PEATbHBIX
MIPOIIECCOB ¢ TIOMOIIIBIO T (hepeHIINATBHBIX YPaBHCHHN.

NPEJMETHBIE PE3YJIBTATBI

K koH1ty o0ydenus B 10 kiaacce 00y4aroIuics MONYYIUT CISAYIONIHE MPEIMETHBICPE3YIbTaThl IO OTACITHLHBIM
TeMaM (eepanbHOl paboyel mporpaMMbl Y9eOHOTO Kypca
«Anrebpa 1 Hayama MaTeMaTHIECKOTO aHAITN3a:

Yucia 1 BLIYUCIEHUS

CBOOOJIHO OINEPHUPOBATH MOHATHAMHU: PAMOHAIBHOE YHCIIO, OECKOHEYHas IepruouuecKas ApoOb, MPOLEHTHI,
HppalnroHAIBHOE YUCIIO, MHOKECTBA PAIIHOHATIBHBIXN IEUCTBUTENBHBIX YHUCEN, MOAYJIb AEMCTBUTENHFHOTO YNCIIA;

MPUMEHSATH IPOOH U MPOILICHTHI JUIA PEILeHHs MPUKIIAAHBIX 3a7a4 U3 pa3IMUHbIX OTpacieil 3HaHUH U peaibHOU
JKH3HU,

MPUMEHATh TNPUONMKEHHBIC BBIYUCICHUS, TpaBWIA OKPYIVICHUS, TPUKUIKY | OIEHKY pe3yibTara
BBIUYMCIICHU;

CBOOOJIHO ONEPUPOBATH TOHATHEM: CTENEHb C IIEJBIM IOKa3aTeJieM, HCIOJb30BaTh MOAXOIAIIYIO (HopMy
3aMVCH IEHCTBUTENLHBIX YHCEI TSI PEIICHUS MTPAKTUIECKUX 3a/1a49H TPEICTABICHISI TaHHBIX;

CBOOOJIHO OTICPUPOBATH MMOHATHEM: apU(PMETHISCKUI KOPEHb HATYPaJIbHOU CTEIICHH;

CBOOOJIHO OIEPHPOBATH TMOHATHEM: CTENEHb C palMOHAIBHBIM IOKa3aTelieM; CBOOOIHO OIEPUPOBATH

MTOHATHSAMU: JIoTapru(M YHCIIA, TECATUIHBIC U HATYpaTbHbIC
JorapudMsl;

CBOOOJIHO OTICPUPOBATH MOHATHAMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HCYHUCIIOBOTO apTryMEHTa;

ONIEpUPOBATh MOHATUSMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YHCIIOBOTOAPTYMEHTA.

YpaBHeHUs M HEPABEHCTBA:

CBOOOTHO ONEpHPOBATH MOHATHSAMHU: TOXKAECTBO, YpaBHEHHE, HEPaBEHCTBO, PAaBHOCWIBHBIC YpPaBHEHUS H
YPaBHEHUS-CIENCTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

MPUMEHATh PA3IMYHbIE METOMABI PEIICHHs PALMOHATIBHBIX U IPOOHO-pAIlMOHATIBHBIX YPaBHEHUH, MPUMEHATh
METO/I HHTEPBAJIOB JUISl PEIICHHUS HEPABEHCTB,;

CBOOOJHO ONEPHPOBATH MOHATHAMH: MHOTOWIEH OT OIHOW MEpPEeMEHHOH, MHOTOWICH C IIEJTbIMH
K03 (urpieHTaMu, KOpH MHOTOWICHA, IPUMEHATH JIeJICHHE MHOTOUIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy
u TeopeMy Buera 1 pemienus 3anad;

CBOOOIHO OIEPHPOBATH MOHATUSIMU: CUCTEMa JIMHEHHBIX YPaBHEHHUH, MaTpUIIa, OTPEICIUTEh MATPHUIIBI 2 X 2
M €r0 TeOMETPHUYECKUI CMBICT, UCTIOIb30BAaTh CBOMCTBA ompenenuTens 2 X 2 A BBIYMCICHUS €ro 3HAueHHs,
HNPUMEHATh ONPENENIUTENN Ul pEIIeHUs CHCTEMbl JIMHEHHBIX YpaBHEHUH, MOJAENUPOBATh pEallbHbIE CHTYaLUU
C IOMOIUBIO CHUCTEMBI JIMHEHHBIX YpaBHEHUI, MCCIENOBAaTh IOCTPOCHHBIE MOJEIM C IIOMOIIBI0 MAaTpUll U
OIpeAEIUTENEH, MHTEPIIPETUPOBATH TIOIYYEHHBIH PE3y/IbTaT;

HCTIOJNIL30BaTh CBOMCTBA JICHCTBHIA C KOPHSIMH JIJISl MPEOOpa30BaHMs BEIPAKCHUM;

BEITIOTHSTE TPe00pa30BaHus YHCIOBBIX BRIPAKCHUH, COIEPIKAIINX CTENICHN C PAlMOHAFHBIM ITOKa3aTeNeM;

HCTIONB30BATh CBOMCTBA JIOTAPU(PMOB LTSI IPE0oOpa30BaHUs JTOTapH(PMUIESCKIX BEIPaKCHUI,

CBOOOIHO ONEpPUPOBATH TOHATHSAMH: HPPANUOHAIBHBIC, MMOKAa3aTeNbHBIE W JIOTApU(PMUYIECKHE YpaBHEHH,
HaXOJIUTh UX PEIICHHS C TOMOIIBI0 PAaBHOCWIBHBIX MTEPEXOA0B MM OCYIIECTBIIASA IPOBEPKY KOPHEN;

MPUMEHATh OCHOBHBIC TPUTOHOMETpHYECKHE (QOPMYIBI Ui NPeoOpa3oBaHHs TPUTOHOMETPUIECKUX
BBIPAKECHHUI;

CBOOOJIHO OMEPUPOBATh TOHSATHEM: TPHUTOHOMETPHUYECKOE YPaBHEHHUE, MPUMEHSATh HEOOXOAMMEIE (OPMYIIBI
JUTSL pelIeHUs] OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJICTUPOBATh PealbHBIC CUTYallMd Ha SI3BIKE alreOphl, COCTABILATH BBHIPAKEHUS, YPaBHEHHs, HEPABEHCTBA
M0 YCJOBHIO 33Ja4yH, HCCIENOBaThb MOCTPOCHHBIE MOJIENU C UCIOIB30BAaHUEM amrapaTa ainreophl.

DyHKUNH U TPAPUKH:

CBOOOIHO ONEPHUPOBATH MOHIATUSAMU: (YHKIHS, CIIOCOOBI 3aMaHus (DYHKIWH, B3aUMHO OOpaTHBIC (DYHKITUH,
KOMITO3ULHS (PYHKIHA, TpadUK (YHKIMH, BEITONHATE JIEMEHTapHBIE IPe0oOpa3oBaHus rpadUKOB (HYHKITHIA;

CBOOOJIHO OTIEPUPOBATH MOHATHAMU: 00JIACTH ONPEICIICHNS i MHOKECTBO 3HAYCHUH QyHKIIMN, HYTH (YHKIUH,
MIPOMEKYTKH 3HAKOITOCTOSIHCTBA;

CBOOOZHO ONEPHPOBATH MOHATUAMH: YETHBIC M HEUETHBIC (DYHKIH, TIEPHOANICCKUEC (PYHKIHH, TPOMEKYTKH
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MOHOTOHHOCTH (YHKIIMH, MAKCUMYMbI U MUHUMYMbI (D)YHKIMH, HaHOOJbIlIee 1 HAUMEHbIlIee 3HaueHne (HYHKIIUU Ha
MPOMEKYTKE;CBOOOIHO OIIEPUPOBATH MOHATHUSAMU: CTEeTIeHHast QyHKIHS C HATYPaJIbHBIM U 1IEJIbIM
nokasaresem, rpaduk CTereHHO QYHKIMU ¢ HATYPaIbHBIM U LIEJIBIM [T0Ka3aTesieM, rpaduk KOpHs N-0i CTeNeHU Kak
(byHKIIMY 0OpaTHOM CTENICHH C HATYPAIBHBIM ITOKa3aTelIeM;
OTICPUPOBAThH OHITUSIMU: JIMHEIHHAS, KBapaTHIHAas U IpOoOHO-TNHEeWHas: QyHKIINH, BEIIOIHITE 3JIEMEHTapHOE
UCCIICIOBAHUE U MIOCTPOCHUE UX TPa(UKOB;
CBOOOIHO OTIEPUPOBATh MOHATHSAMU: ITOKA3aTeNbHAs U JIorapuhMIdeckashyHKIHHY, MX CBOMCTBA U rpadUKy,
UCIIOJIb30BAaTh MX IPadMKH [JIs PEIICHHUs] YPABHEHUIT;CBOOOTHO OTIEPUPOBATh NOHATHUSIMH: TPUTOHOMETPUYECKAst
OKPYKHOCTb,
OTIpEICNICHUE TPUTOHOMETPHIECCKUX (PYHKIMI YUCIIOBOTO apTyMEHTA;
MCTONB30BaTh Tpaduku (YHKIUA I UCCICAOBAHMSA TPOLECCOB M 3aBUCHMOCTEH MPH PEIICHUH 33ajad W3
JPYTUX YIeOHBIX TIPEIMETOB U PEATBHOM XKH3HU, BEIpAXKATh (HOPMYITaMU 3aBHCUMOCTU MEXTY BETUUNHAMU;

Hauyana MaTeMaTH4ecKOro aHaJu3a:

CBOOOJHO OIEpHPOBaTh MOHATUSMHU: apu(MeTndeckas M TeOMETPHUYECKass IPOrpeccHs, OECKOHETHO
yOBIBaroIIasl reoMeTpHYECcKast MPOrPECCHs, JIMHEHHBIH U SKCIIOHCHIINANBHBII POCT, ()OPMyIIa CIOKHBIX IPOIEHTOB,
UMETh MPECTaBICHUEO KOHCTAHTE;

WCTIONB30BaTh MPOTPECCHH ISl PEIICHHs PeaTbHBIX 3a/1ad MPUKIaTHOTO XapaKTepa,

CBOOOTHO OIEPHPOBATh MOHATHSIMH: IIOCIEIOBATEIFHOCTb, CIIOCOOBI 3aJaHWs IIOCIEIOBATEILHOCTEH,
MOHOTOHHBIE ¥ OTPaHWYEHHBIE TI0CTIE0BATEILHOCTH, TOHUMAThOCHOBBI 3apOJKICHH MaTEMaTHIECKOTO aHAIN3a KaK
aHann3a 0ECKOHEYHO MaJIbIX;

CBOOOZHO OIEPHPOBATH MOHATUSIMU: HENPEPBIBHBIE (DYHKIMH, TOUKH Pa3phiBa Ipaduka GyHKIUH, ACUMITOTHI
rpaduka QyHKIUY;

CBOOOHO OIIEPUPOBATH NMOHATHEM: (PYHKIIMS, HEIPEPhIBHAS HAa OTPE3Ke, IPUMEHSTh CBOMCTBA HENIPEPHIBHBIX
(yHKIWMI U peneHus 3aaad;

CBOOOJHO OIEpHpOBaTh IOHATHAMH: NEpBas W BTOpas NPOW3BOAHBIE (DYHKIMH, KacaTelbHas K TpaduKy
byHK1INY;

BBIYHCIIATh IPOW3BOAHBIE CYMMBI, IPOM3BEJECHHS, YacTHOTO W KOMIIO3WIMM [IBYX (yHKIWH, 3HATbH
MPON3BOHBIE YIEMEHTAPHBIX (PYHKIHIH;

UCTIOJIb30BAaTh T€OMETPHUECKUN U (PU3NYECKUI CMBICI IPOU3BOIHOM IS pellieHu3a1au.

MHo:kecTBA M JIOTHKA:
CBOOOJIHO OMEpPHUPOBATh MOHATHIME: MHOXECTBO, OMEpalli HaJ MHOXXECTBaMH; HCIIOJB30BaTh TEOPETHUKO-
MHO)KeCTBeHHLIﬁ annapaT JUIA OIIUCaHUA peaJ'II)HI)IX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHNH 3a/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB;
CBOOOJIHO ~ ONEPUPOBATH TOHATHSIMH: ONpEACIeHHE, TeopeMa, ypaBHEHHe- CJCICTBHE, CBOMCTBO
MaTeMaTHIeCKOro 00ObEKTa, JIOKA3aTeIbCTBO, PABHOCHIIbHBIC YPAaBHCHHS U HEPABEHCTBA.

K koHIy 00y4enus B 11 kiaacce 00y4aroIuics OMYYHT CIEAYIONIHE MPEIMETHBICPE3YJIbTaThl TI0 OTACIbHBIM
TeMaM ¢enepabHON pabodeli mporpaMMbl y4eOHOTO Kypca
«AnreOpa 1 Havyala MaTeMaTHYECKOTO aHaIN3ay:

Yucia 1 BBIYUCIEHUS

CBOGO)IHO OHepI/IpOBaTL IMOHATUAMMU . HaTypaanoe H 1eJI0€ 4YucCio, MHO)KCCTBaHaTypaIH)HI)IX H OEJIbIX YUCECII,
WCIIONIB30BaTh Npm3Haku AenuMocTH Tenbix uucen, HOJl m HOK HarypanbHBIX uYmcen nansl pelieHus 3ajad,
MIPUMEHSITH alropuT™ EBKINaa;

CBOOOJIHO OIEPHPOBATH IMOHATHEM OCTAaTKa IO MOJYJI0, 3allUChIBATh HATYpallbHBIC YUCIIA B Pa3IHUHBIX
IIO3UIIMOHHBIX CUCTEMAX CUMCIICHUA,

CBO60)1HO OHepI/IpOBaTI) IIOHATUSAMU:. KOMIIJICKCHOC YHCJI0 U MHOXECTBO KOMIIJICKCHBIX YMCECII, Hpe)ICTaBJ'IHTL
KOMIUTEKCHBIC YKClia B ajireOpandeckold ¥ TPUTOHOMETPHUECKOM (popMe, BBIMOIHATL apU(PMETHUCCKHE OTNEPAIHH C
HUMH B U300pakaTh Ha KOOPJAMHATHON TIOCKOCTH.

YpaBHeHMs M HEPABEHCTBA:

CBO60)1HO OIICPHUPOBATH MOHATUAMU: HUPPAIUOHAIBHBIC, IMMOKA3aTCJIbHBIC W J'IOI“apI/I(I)MI/IquKI/IC HCPABCHCTBA,
HAaXOJUTh UX PEIMICHUS ¢ TOMOIIBI0 PABHOCHIIBHBIX NIEPEXOJI0OB;

OCYIIECTBIIATH OTOOP KOPHEH MPH PEICHHH TPUTOHOMETPUIECKOTO YPaBHEHHUS;

CBO6OZ[HO OIIEpHUPOBATH NMOHATHEM TPUTOHOMCTPHYCCKOC HEPABCHCTBO, IMPUMECHATH HeO6XOZ[I/IMBIe Q)OpMyHI)I
JJIA peII€HU OCHOBHBIX THUIIOB TPUTOHOMETPUICCKUX HEPABECHCTB,
CB060}1H0 ONCpHUpoOBaATh NOHATUAMHU: CUCTEMA W COBOKYIIHOCTbH ypaBHeHPII;'I U HEPABCHCTB, PaBHOCUJILHBIC

7



CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PELEHU CUCTEMBbl U COBOKYIIHOCTEH paljMOHAJIbHBIX, UPPaLlMOHAJIbHBIX,
MOKA3aTeNbHBIX U JOTapu(PMUIECCKUX YPABHEHHIH U HEPABEHCTB;

peliate paluoOHAlbHbIE, WppallMOHANbHBIC, IOKa3aTeNbHbIe, JOrapU(PMHUUECKUE M TPUTOHOMETPUUECKUE
YpaBHEHUS U HEPABEHCTBA, COAEpIKALLUE MOAYJIN U TapaMeTpPHI;

MPUMEHATH TpaMUeCKIe METOIBI TSI PEIICHISI YPaBHEHUH 1 HEPABEHCTB, a TAKXKE3aad C MapaMeTpaMu;

MOJICTUPOBATE PEaIbHBIC CUTYAIINH Ha SI3BIKE anreOphl, COCTABILATH BRIPAXKCHUS, YPAaBHEHIS, HEPABEHCTBA M HIX
CHUCTEMBI TIO YCIOBHIO 3aJlaud, HCCIENOBAaTh MOCTPOSHHBIE MOJEIH C HWCIOJb30BAaHMEM armapara ajireOpsl,
HUHTEPIPETUPOBATH [10JIyYE€HHBIN pe3ysbTaT.

@®ynknuu u rpadpuxn:
CTPOUTH rpaUKU KOMITO3HIUH (PYHKIIHIA C TOMOIIBIO 3JIEMEHTAPHOTO HCCIICAOBAHUS U CBOHCTB KOMITO3UIIMU
JIBYX (DYHKIWH;
CTPOUTH TeOMeTprUIecKrue oOpas3sl ypaBHEHUI W HEPABEHCTB HAa KOOPAWHATHON IIOCKOCTH;
CBOOOZHO ONEPHPOBATh MOHATHSIMHU: TpaQUKA TPUTOHOMETPUUECKUX (YHKIUM, MPUMEHITH (PYHKIHMH IS
MOJICJIMPOBAHUS U UCCIIEIOBAHUS PEaTbHBIX IIPOLIECCOB.

Hauyajia MaTeMaTHYeCcKOr0 aHAJIN3a:

HCIIONIB30BaTh MPOU3BOIHYIO JUISl HCCIICIOBAHUA (DYHKIIMA HA MOHOTOHHOCTD M KCTPEMYMBI;

HAXOIUTh HaWOOJIbIIICE U HAMMCHBIIICE 3HAYCHUS (PYHKIIMU HETIPEPBIBHOM Ha OTPE3KE;

HCTIONIB30BaTh IPOW3BOAHYIO JJI HAXOXKIACHHS HAWIYYIIero pEIIeHUS B TPHUKIAJHBIX, B TOM YHCIE
COIMATIbHO-3KOHOMUYECKHX, 3a/lauyax, JUIA ONpPENeiICHUs CKOPOCTH M YCKOPEHHS Ipollecca, 3aIaHHOro (hopMyJion
Win rpadukom;

CBOOOJIHO OIEPUPOBATH MOHATHAMH: TIEPBOOOpa3Hasi, OMpEACNEHHBI HHTErpaj, HaXOMUTh MEePBOOOpa3HbIC
3JIEMEHTAPHBIX QYHKIMIA U BBIYACIIATH HHTETpal 1o popmyneHproToHa—JIeiOHuIa;

HaXOWTh TUTOMIAIH TUIOCKUX QUTYp H 00BEMBI T C TOMOIIBIO HHTETpaa;

HUMETh TPENCTABICHUE O MAaTEMATUYeCKOM MOJCIMPOBAHWU HA MPHMEPe COCTaBieHHs IuddepeHIranbHbIX
ypaBHEHU;

peuath MPUKIATHBIE 3ala4yd, B TOM YHCJIE€ CONHAIBHO-)KOHOMHYECKOTO W (U3UYECKOTO XapakTepa,
CpEIICTBAMH MaTeMaTHIECKOTO aHaJIM3a.



TEMATHYECKOE INIAHUPOBAHUE

10 KJIACC
Hazsanne KommuectBo OcCHOBHBIE BUABI AEITEIILHOCTH
OcHOBHOE coJIepKaHne
paszena (TeMbl) 4acoB o0yJaronmxcs
MHO0X€eCTBO IEHCTBUTEIBLHBIX 24 MHoxkecTBO, onepanuu Hcnonp30BaTh TEOPETUKO-

qrcell. MHOrO4JIeHBI.
PanmonansHbIC ypaBHEHUSIT
HEpaBEHCTBA.

CuCTeMBbI JIMHEHHBIX
ypaBHEHUH

HaJl MHOXXECTBAMU U UX CBOIICTBA.

Huarpammer Dittepa — Berna.

[Ipumenenne TeopeTuKo-

MHOKECTBEHHOTO armapaTaais

peuieHus 3anad.

Parmonansueie urcia. OOBIKHOBEHHBIEH
JeCSATHYHBIE TPOOH, TIPOLICHTHI,

OecKOHEYHbIe TIEPUOJNUECKUE APoOH.
[IpumeHenue 1poOei U MPOLIEHTOB IS PENICHHS
MPUKJIAJHBIX 3a/1ay.

JleicTBUTENbHBIEC YKCia. PalilnoHanbHbIE U
HppanroHaNbHBICUNCIA. ApH(pMeTHIeCKHe
onepanunuc }Z[CﬁCTBHTCJ'ILHI)IMI/I qucjiaMu.
Moaynb IeHCTBUTENBHOTO YHCIIA U €TOCBOMCTBA.
[IpubavkEHHBIC BRIYUCICHHS, TIPABUIIA
OKPYTJICHHS, IPUKUIIKA U OLIEHKA pe3ynbTara
BBIYHCIICHUMN.

MHOKECTBEHHBIH anmnapar ajs

OTIMCAHUS XOJa PeICHUs

MaTeMaTHYeCKHUX 33a4, a TAKKe peabHbIX
Tpo1ieccoB U siBNeHui. OneprupoBaTh
MOHATHUAMU: PaLllMOHATIBHOE YHUCIIO,
OecKoHeUHasIEpHOANYECKas IpoOb, MPOIICHTHI;
HMPPaLMOHAIBHOE U AEHCTBUTEIbHOEUUCIIO;
MOJ1yJIb AEUCTBUTENBHOIO YHCIa; UCIOIb30BaTh
9TH HOHATHS IPH NIPOBEICHUN PACCYKACHUIH

U JI0Ka3aTeNIbCTB, IPUMEHATH JPOOHH IPOLIEHTHI
JUIs peleHys

IPUKJIAJHBIX 3aja4 U3 Pa3IU4HbIX OTpaciIen
3HAHUU U peanbHOH xku3HU.Vcnonbp30BaTh
pUOIMKEHHBIC BEIYMCIICHUS, TPABUIIA
OKPYIJIEHUS, IPUKUIKY U OLIEHKY pe3yJbTara
BBIYHCIICHUH.




OCHOBHBIE METOJIBI PEIICHUS IENBIX U IPOOHO-
PalMOHAIBHBIX YpaBHEHHHA

1 HEpaBeHCTB. MHOTOUJICHBI OT OAHON
nepeMeHHOMU. JleeHre MHOroulIeHa Ha MHOTOUYJIEH
¢ ocratkoM. Teopema be3y. MHorounenst ¢
LEJIBIMU

koappunmenramu. Teopema Buera. Pemenne
CHCTEM JIMHEHHBIX ypaBHEHUM. MaTpuna cucTeMsl
JIMHEWHBIX ypaBHeHUN. OTIpeeTuTeIbMaTpHUIIhI
2X2, ero TeOMETPUIECKUI CMBICT M CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHHS; TPUMEHEHHE
OTIPEACTUTEISIIIIS PEIICHUs] CUCTEMBI IMHEHHBIX
ypaBHEHUH. Pelienne nprkiaaHbIxX 3a4ay ¢
MTOMOIIIBIO CUCTEMBI JTMHEHHBIXYPaBHEHUI

[IpuMeHATh pa3IuvHbIe METO/Ibl PELICHHS
palMOHANBHBIX U IPOOHO-PAIIOHATBHEIX
YpaBHEHUI1; a TAKKEMETO HHTEPBAIOB JJIs
pelIeHNs. HEPABEHCTB.

OrnepupoBaTh NOHATHSAMHA MHOTOWICHOT OJTHOU
MIePEMEHHOI, ero KOPHU; MIPUMEHSTH JIeJICHHE
MHOTOYJICHA

Ha MHOTOUWIEH C OCTaTkoM, Teopemy besy u
TeopeMy Buera s pemenuszangay.
OnepupoBaTh MOHATHAMU: CHCTEMAINHEHHBIX
ypaBHEHUI1, MaTpUILla, ONPEAECITUTENb MAaTPHLIBL.
Hcnonp30BaTh CBOMCTBA ONIPEASTUTENS 2 X 2 ISt
BBIUMCIICHUSIETO 3HAYCHHS, TPUMEHSTh
OTIPEIEITUTENH JIs PEILICHUS! CUCTEMBUINHEHHBIX
ypaBHEHH.

MonenupoBath peajibHble CUTYaLUUC TOMOIIBIO
CUCTEMBI IMHEUHBIX YpaBHEHUH, UCCIIEN0BATh
MIOCTPOEHHBIE MOJIEITH € TIOMOIIBIO MAaTPHIL U
olpeAeIuTese, UHTepIpPEeTUPOBATh
IIOJIyYEHHBII pe3yIbTaT
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OyHKIUY 1 TpadUKH.
CreneHHass (GYHKIHUS C
LEJIBIM [TOKa3aTeNIeM

12

OyHKIWSA, crIOcoObI 3ananus GyHKIMN. B3anMHo
oOpatHbIe (QYHKIIHH.

Komnosumus ¢pynkiwid. I'padguk GyHKIUM.
OnemMeHTapHBIE TPeoOpa3oBaHus TpadhHKOB
¢yHKIWMi.O01acTh ONpeieNieHUst 1 MHO)KECTBO
3HaueHui pyHkmn. Hymu GyHKImm.
[IpomexyTKH 3HAKOTIOCTOSTHCTBA.

YérHble 1 HeUETHBIC (PYHKITUH.

[Mepuoanueckue GyHKINH.

[IpomexyTKi MOHOTOHHOCTH

¢yHKIIH. MakCHMyMBI 1 MUHAMYMBI (DyHKITHH.
HaubGonbiiee 1 HauMeHblIee3HAUCHUE (PYHKIUN HA
TIPOMEXKYTKE.

JluneiiHasi, KBagpaTUUHAas U JPOOHO- THHEHHAs
($yHKIUHN. DIeMEeHTapHOE HCCIEIOBaHNE U
MTOCTPOCHHUE TPAPUKOBITUX (HYHKITHIMA.

CreneHb ¢ 1eNbIM MokazaTenem. buaom
HeroToHa.

CreneHHas GyHKIHS C HATYPATBEHBIMH IISITBIM
nmokasatesieM. E€ cBolicTBa u rpaduk

OnepupoBaTh MOHATHAMU: (QYHKIIHS, CTIOCOOBI
3aaHus QYHKIMY; B3AUMHOOOpaTHBIC (PYHKIIHY,
KOMTIO3HUIHS (DYHKIHHA, TpaduK QYHKIINH,
00IacThOTIpeICIICHHS. 1 MHOJKECTBO 3HAUCHHN
GbyHKIUH, HyH QYHKIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA; JIMHEHHAs!, KBalpaTUYHAs,
JIpOOHO- JTMHEWHAS W CTeTICHHAs (DYHKIINH.
BrInonHsTh 311€eMeHTapHbIe IpeoOpa3oBaHus
rpadukoB GyHKIUNA.3HATh U YMETh JOKa3bIBaTh
4ETHOCTh WJIM HEYETHOCTD (DYHKIINHY,
MIEPUOIIMIHOCTD (DYHKIINH, HAXOAUTH IIPOMEKYTKH
MOHOTOHHOCTHU

(GYHKIUH, MAKCUMYMBI 1 MUHUMYMBI (QyHKIINH,
HauOosblliee 1 HauMeHbllIee3HaueHne QYHKINH Ha
TIPOMEXKYTKE.

DopMyIHpPOBATh M HIUTIOCTPHPOBATHIPahUIECKH
CBOMCTBA JTUHEHHOM,

KBaJIpaTHYHOH, APOOHO-TMHEHHOW HCTETICHHOM
(hyHKIMIA.

BripaxaTh popMyiaaMu 3aBUCIMOCTHMEXKTY
BEJTMYHHAMH.

3HAaTh ONpeneNeHIe U CBOMCTBACTEIICHH C
LIEJTBIM TT0Ka3aTeleM;
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MTOAXOJIAIIYIO POPMY 3aITUCH JCHCTBUTEIBHBIX
YHUCEN [Tl pEHICHUSIITPAKTHUECKIX 3a/1a4 1
MpeICTaBICHUS JAHHBIX

ApudpmernyecKuii KOpeHb 15 ApudmeTndeckuii KOpeHb HaTypaIbHOM CTEEeHH 1 ®opmyTpOBaTh, 3aITUCHIBATHB
N-0i1 CTETIEHH. €ro CBOWCTBA. CUMBOJIUYECKOH popme
HppannonansHble [IpeobpazoBaHus YUCIOBBIX BBIPAKEHUIH, ¥ HCTIONB30BATh CBOMCTBA KOPHSL
ypaBHEHUSA COAEPKAIINX CTEIEeHNH KOPHH. N-oif CTeTeHM U IPeoGpa3oBaHKA
Wppanuonansaeie ypaBHeHUsI. OCHOBHBIE BBID@KEHIL.
METO/BI PCLICHHS HPPALHOHANILHBIX YPABHCHHH. HaxoauTs perenns HpparuoHaTbHBIXYPaBHEHHUH C
PaBHOCHIIbHBbIE IEPEXOLIBI B PELEHHH TIOMOIIIBIO PABHOCHIIBHBIX TIEPEXOJIOB HIIH
MppallHOHATILHEIX yPABHCHIH. OCYILECTBIISASA IPOBEPKY KOPHEH.
CaoiicTBa u rpaduk KOpHS N-0# CTEMEHH KaK
. Crpouts rpaduk GyHKIUN KOPHS
(yHKIUH 00paTHOI CTETIEHH C HATYPaJIbHBIM . .
N-oit cTeneHu Kak oOpaTHOU
HOKa3aTesieM
JU1st QYHKIIMU CTENICHH C HaTypaJlbHBIMIIOKa3aTeleM
INokazatenbHast QyHKOUS. 10 CrerneHb ¢ parMOHAIBHBIM ®opMyMpOBATH ONPEAEIEHUECTETICHH C

IToka3zarenbHble YpPaBHCHHA

TOKa3aTesIeM U €€ CBOMCTBA.

[Noxka3arenpHast GyHKIHS, €€ CBOMCTBAM IpaduK.
Hcnons3oBanune rpaduka GyHKINN IS PEIICHHS
ypaBHEHUI.

[TokazartenbHble ypaBHeHUS. OCHOBHBIEMETO/IbI
peLIeHUs TOKa3aTENbHBIX YPABHEHUI

palUOHAIBHBIM

MIOKa3aTeIIEM.

BrimonusaTe npeoOpazoBaHUs YUCIOBBIX
BBIPAKCHUMN, CONEPIKAIIUXCTEIIEHH C
palnrOHAIBHBIM

MOKa3aTeseM.
Hcnonb3oBathk nn¢poBBIe PECYPChI
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JUTS TIOCTPOCHUS rpaduKa

MMOKa3aTeNIbHOW (D)YHKIIMY 1 U3yYeHUsIeE CBOMCTB.

Haxoauth peHICHUA HOKa3aTCJ'II)HBIXypaBHeHI/II\/II

Jlorapudmudeckast pyHKIHS. 18 Jlorapugm uucna. CoiicTBa JaBats onpenenenue gorapupma

Jlorapudmudeckue ypaBHEHUS norapudma. JlecITuaHbIe U YHCIIa; AECITUYHOTO M HAaTypaJbHOToJIorapudma.
HaTypalbHbIE JIOTAPHU(PMBL. HVcnonb30Bath cBOMCTBA JIOTApU(PMOBIS
[IpeobpazoBaHue BEIpaKEHUH, peoOpa3oBaHus JIOrapu(PMUIESCKHX BBHIPAKCHUN.
COICPIKaIINX JOTapH(MBL Crpouts rpaduk sorapupmudeckoidyHxkuun
Jlorapupmuueckast pyHKIMs,eE Kak 00paTHOM
CBOIicTBa U rpauk. K [TOKa3aTeNIbHOM U HCIIOIb30BaTh CBOMCTBA
Ucnonws3oBanue rpaduka GyHKIMUALIISA norapupMUIecKoi GYHKITMHUIA PEIICHHs 3a1a4.
peLICHUs ypaBHCHH. Haxonuts perenust sorapuMuaecKux
Jlorapupmuueckue ypaBHeHHs. OCHOBHBIC YpaBHEHUI
METO/IBI PEIICHUSI JOrapU(PMUUCCKIX YPABHEHHH. C TIOMOIIBIO PABHOCHIIBHBIX IEPEXOIOBIITH
PaBHOCHITBHBIE TTEPEXO/BI B PEIIECHHN OCYIIECTBIISASA POBEPKY KOPHEH
norapu(MUYECKUX ypaBHEHUH

Tpuronomerpudeckue 22 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HCUUCIIOBOT'O JlaBate onpeneneHus CUHyca,

BBIPAKEHUS U YPaBHEHUS

aprymeHTa. ApKCHHYC,
apPKKOCHHYC ¥ apKTaHI'€HC YUCIIOBOr0apryMeEHTa.
TpuroHoMmerpuyeckas OKpy>KHOCTb,

KOCHHYCAa, TAaHI€HCa 1 KOTAHI'€HCAYHCIIOBOTO
apryMeHTa; a TaKkKe apKCUHyca,
ApKKOCHHYCa

apKTaHreHca Yucia.
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oTIpezielIeHUe TPUTOHOMETPUIECKUX(QyHKINI
YHCIOBOIO apTyMEHTA.

OCHOBHEBIEC TPUTOHOMETPUIECKUE (POPMYITEL.
[IpeobpazoBaHKe TPUTOHOMETPUYECKUX
BBIpaXXeHUH. PellieHne TpUroHOMETPUIECKUX
ypaBHEHHI

[IpuMeHATH OCHOBHBIE TPUTOHOMETPHYECKHE
(hopMyITeI T TIpeoOpa3oBaHUs
TPUTOHOMETPHYECCKUX BRIPAKCHHH.

[pumeHsATH GOPMYITBI TPUTOHOMETPUHIIS
PEIIEHHsT OCHOBHBIX THIIOB TPUTOHOMETPHYECKHUX
ypaBHEHHI

IlocienoBaTemLHOCTHHN
MIPOTPECCUH

10

ITocnemoBaTeaLHOCTH, CITOCOOBI 3aaHus
MocJaeI0BaTeIbHOCTEH. MeToq MaTeMaTHIeCKOM
WHAYKIUA.MOHOTOHHBIE U OTpaHUYCHHbBIC
MocIIeI0oBaTeNIbHOCTH. VicTopysl aHam3a
OECKOHEYHO MaJIbIX.

Apudmetrnyeckast U reOMeTpUIecKast
MIPOTPECCHUH.

BeckoneuHo yObIBaromnias
TeOMETPHYECKasl TPOTPECCHUSI.

CyMMa 6ecKOHEYHO yOBIBaIOIIEH
TECOMETPUIECKOMN MPOTPECCHUH.

JIvHEeHBIA U SKCIOHEHIUATBHBINPOCT.
Yucno e.

®dopMmyiia CI0KHBIX TIPOIIEHTOB.
Hcnonb3oBanue mporpeccuut st
peH_ICHI/ISI peaJ'[BHBIX 3aga4 l'IpI/IKJ'[aIIHOFO
xXapakrepa

OneprpoBaTh MOHATHIMHU:
[IOCJIEOBATENBHOCTD, CIIOCOOKI 3aJaHMS
[IOCJIEIOBATENBHOCTEN; MOHOTOHHEIE U
OTpaHHYCHHBIE TIOCIEI0BATEILHOCTH;
HCCIIEN0BATLIIOCIIEN0BATEILHOCTH Ha
MOHOTOHHOCTH U OFpaHI/I‘IeHHOCTI).
IMonmy4ats npeacrasieHue 0o
OCHOBHBIX HJIESIX aHAITN3a0€CKOHEYHO
MaJbIX.

HaBatb ornpeneneHue

apu(MeTHIeCKOI 1 TEOMETPUUCCKON MTPOTPECCHH.

Jloka3pIBaTh CBOMCTBA apU(METHICCKON U
TEOMETPUYECKON MPOTrPECCHUH, HAXOAUTh CYMMY
YJICHOBIIPOTPECCHH, A TAKKE CYMMY YJICHOB
0OeCKOHEYHO YOBIBAIOIIEH reOMETPUUECKOM
IIPOIPECCUMU.
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Hcnonp3oBaTh porpeccun

JUISA pelIeHHUs 3a/1a4 MTPUKIIaTHOTOXapaKTep.
[IpumensTs bopmyiry CIIO’KHBIX
MPOLEHTOB JUIA pEelIeHUs 3aJad U3
peaTbHON MPaKTUKH

HenpepriBHbIE PYHKITHH.
[IpownsBoanas

20

HemnpepriBHBIC (DYHKITHH 1 MXCBOKWCTBA.
Touxka pa3priBa.

AcumnToThI TpadukoB GyHkIHi. CBOHCTBA
(yHKLUI HelTpephIBHBIXHA OTpe3ke. MeTox
HMHTEPBAJIOB IS PELIEHHS HEPaBEHCTB.
[IpuMeHeHue CBOMCTB HENIPEPHIBHBIX ()Y HKITHHA
JUIs peleHys 3a1ad.

[epBas u BTOpast pOU3BOTHBIC(HYHKIIHH.
Omnpenenenue,

TCOMETPUYCCKUIA U (PU3UIECKUN CMBICIT
MIPOU3BOHON. Y paBHEHME

KacaTebHOU K rpaduky (pyHKINH.
[Ipon3BoHbIEC 37IeMEHTAPHBIX (PYHKIIHH.
IIpousBoaHas CyMMBI, IPOU3BEIECHUS,
YacTHOTO U

KOMITO3UINY (PyHKIAIH

OmneprpoBaTh MOHATHAMUA: (QYHKITHS

HeIpepbIBHAs Ha OTpe3Ke, TOUYKa pa3pbiBa
(hyHKIMH, aCUMITTOTa TpaduKa QYHKIINH.
[IpuMeHATh CBOHCTBA HENPEPHIBHBIX D YHKITUI

JUIA peleHus 3a1ad.

OnepupoBaTh MOHATHAMU: IIEpBasi U BTOpas
MIPOM3BOIHEIC (DYHKITUH;, TOHUMATE (PU3MICCKUH U
TEOMETPUYECKUI CMBICII POU3BOIHOM ;3N CHIBATh
ypaBHEHHUE KacaTeJbHOH. Bbuncnare nponsBoiHbIe
CYMMBI, IPOU3BEJCHUS, YACTHOTO U CIOXKHON

(yHKLIUH.
N3y4ath mpou3BOIHBIE AIIEMEHTAPHBIX(PYHKIINH.
Hcnonp3oBath TeOMETPUUECKUAN u

(DMBHYECKUI  CMBICTT  TPOM3BOJHOW ISt
peuieHus 3ana4
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IToBTOpenue, 06o0ImEeHNE, 5 OCHOBHBIE TOHATUS Kypca anreOpblu Haval IIpuMeHATs OCHOBHBIE MOHATHUS Kypcaanreopsl U
cucTteMaTu3anys 3HaHui MaTeMaTHyeckoro aHanusal0 kmacca, Haydajl MaTeMaTU4ecKOro aHaIu3a AJsl peLIeHus
000011IeHNe U CUCTEeMATU3allys 3HAaHU 3amadq
U3 pealbHOM XKHU3HU U IPYTUX
LIKOJBHBIX IPEAMETOB
OBHIEE KOJIMYECTBO YACOB 136

110 [TPOI'PAMME
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11 KJIACC

IIOMOIIBIO HpOHBBOI[HOﬁ

HCCIIETIOBAHUIO HYHKIUI

HA MOHOTOHHOCTB M KCTpeMyMbl. Haxoxknenue
HanOOJBIIETO M HANMEHBIIIETO 3HAYCHUS
HENPEePHIBHOW(YHKINT HA OTPE3Ke.
[IpuMeHeHue MPOU3BOIHOM IS

HAXOKICHUS HAUTYYIIIEro

pEIICHHS B IPUKJIATHBIX 331a9aX, s
OTIPEICTICHUSI CKOPOCTH M YCKOPEHHS
mporiecca, 3a1aHHoTo (popMyIIoit mim
rpagpuKoM.

Komnosunus ¢yskimid. ['eomerprueckue o0passl
ypaBHEHUI HHEPaBEHCTB HA KOOPANHATHOU
TUIOCKOCTH

Hassanne Konunuectso OcHOBHOE coziep)kaHue pa3zaena(TeMbl) OcCHOBHBIE BUABI AEITEIILHOCTH
paszzaena (TeMbl) 4acoB o0y4aroumxcs
UccnenoBanne ¢yHKIWIA C 22 [Tpumenenue nporn3BOTHOMK CtpouTth rpaduk KOMIO3ULIUU

(YHKIHI ¢ TOMOIIBIO 3JIEMEHTapPHOTO
HCCIIEIOBAHUS U CBOUCTB KOMIIO3ULIUU.CTPOUTD
reoMeTpuyeckre o0pas3bl ypaBHEHUN U HEPABEHCTB
Ha KOOPIOUHATHON IIJIOCKOCTH.
Hcnonb3oBaTh  NPOM3BOJHYIO  JUIS
HCClenoBaHu QyHKIUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBbI; HAXOIHUTh
HauOoblliee 1 HaMMEeHbIIee3HauUeHUs (DyHKIHH
HEMPEPBIBHOM HA OTPE3KE; CTPOUTH rpaduku
(hyHKIMI HA OCHOBaHUH MPOBEIEHHOTO
HCCIIeIOBAHMUS.

Hcnonb30BaTh NPOU3BOIHYIO IS

HaXO0XIEHUS HAaWTy4LIero

pelIeHus B IPUKIaJHbIX, B TOM YUCIIECOLUAIBHO-
SKOHOMHUYECKHUX, 3aJayax, M ONpeleCHUS
CKOPOCTH

¥ YCKOpPEHUs TMpoliecca, 3aJaHHOTO (OpMyJIIon
WM rpaduKoMm.

[TonyuaTs npeacraBneHue
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0 IPUMEHEHUHU POU3BOTHON
B PA3JIMYHBIX OTPACIIAX 3HAHUN

[lepBooOpa3Has 1 MHTETPAT 12 [TepBooOpa3Hast, OCHOBHOE CBOKWCTBO OnepupoBaTh MOHATHIMHU: TIEPBOOOPA3HAL U
nepBoobOpa3HeIX. [lepBoobpasHble onpenenéHubli nHTerpan. Haxoaurs
aneMeHTapHbIX GyHKIui. [IpaBiia HaXOXKACHUSI MepBOOOPA3HBIC AIEMEHTAPHBIX (PYHKIIMH 1
epBOOOPA3HEIX. BEIYUCIIATEUHTETpaI 10 popmyre Herororna—
Wurerpan. I'eomeTpudecKkuii CMbICIMHTErPaIA. JleiibHuma.
Brrurcnienre onpenenéHHOro HHTerpana 1mo Haxoauts muomaau miockux Gurypu o0bEMbI
tdhopmyne HetoToHa— JleliOHMLIA. TEJI C TIOMOILBIO OINPEAETEHHOTO UHTErpaa.
[Ipumenenue uHTErpana 1is 3HaKOMHUTBCS C MATEMATUYECKUM
HaXO0XIEHU TUIOIAJCHITIIOCKUX MOJICTIUPOBAHUEM Ha IIpUMEpe
¢buryp u 00bEMOB T€OMETPHUECKUX muddepeHuanbHeIX ypaBHeHuil. [lonyuaTtsh
Tel. MIPEICTaBICHIE O 3HAYCHUUBBEICHIS TIOHSITHS
[Ipumeps peniernii AuddepeHIraTLHBIX HWHTETpaJia
ypaBHeHuil. MaTeMaTH4eckoe MOJeIUpOBaHUE B Pa3BUTUN MaTEMATHKH
peabHBIX IPOLIECCOB C MOMOIIBIO
TG GepeHITHATbHBIX YpaBHCHHH
I'padukn 14 Tpuronomerpuieckue GyHKIIH, HXCBOHCTBA U Hcnonb3oBath nU(POBBIE PECYPCHIILLT
TPUTOHOMETPUYECKHUX rpaduku. MOCTPOEHUsI TPahUKOB TPUTOHOMETPHUECKUX
(hyHKIHIA. OT160p KOpHEH TPUTOHOMETPHUICCKUXYPABHCHHI (YHKIUH 1 U3Y9ICHUS UX CBOHCTB.
TpuroHomeTpuveckue C TIOMOIIHIO TPUTOHOMETPHUIECKON OKPYKHOCTH. PeluaTh TPUrOHOMETPHYECKHE
HEpaBEHCTBA
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Pemenne TpuronomMeTpudecKux
HEPaBCHCTB

YPaBHEHHS U OCYIIECTBIATH OTOOPKOPHEH C
MIOMOIIBIO TPUTOHOMETPHUIECKOM

OKPYKHOCTH.

[IpumeHsTH hOpMyITBI TPUTOHOMETPUHIIISL
pelIeHNs OCHOBHBIX THIIOB TPHTOHOMETPHYECKUX
HEPaBEHCTB.

Hcnonb30BaTh LU POBBIE PECYPChIIL
MIOCTPOCHUS 1 HCCIIEJOBaHUS IpauKoB
byHKIMiA

UppanuonanbHeie,
MOKa3aTeNbHbIC U
Jorapu(pMIIECKHe
HepaBeHCTBa

24

OCHOBHBIE METOAbI PCHICHUA

MIOKa3aTeNbHBIX U JIOTAPHU(PMUIECKUXHEPABCHCTB.

OCHOBHBIC METO/IBI PEIICHHUS HPPALMOHATBHBIX
HepaBeHCTB. ['paduaeckne MeTOBI perIeHus
HMPPalOHANIBHBIX, IOKA3aTEIbHBIX U
JorapupMUYEeCKUX YpaBHEHUN 1 HEPABEHCTB

IIpuMeHATh CBOMCTBA IOKA3aTENBHONN
norapupMUIecKkoil GpyHKITHI

K PELICHUIO T0KAa3aTeNbHbIX U
Jorapu()MUYECKUX HEPABEHCTB.
O0o0cHOBaTh PaBHOCHIILHOCTH TIEPEXO/IOB.

Pemiats uppanyonagbHbie U

KOMOMHUPOBaHHBIC HEPABEHCTBA,C

MTOMOIIbIO PAaBHOCUJIBHBIX IIEPEXO/I0B.
Hcnonbs3oBaTh rpaduueckre METObIN CBOHCTBA
BXOJISIIIIUX B ypaBHEHUE UM HEPABEHCTBO
byHKIMH

JUIA peLeHHs 3aJaun
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Kommnekcurie yncna 10 Kommnekcurie YHUCIa. AnreOpandeckast OrnepupoBaTh TOHATHSIMH:
TPUTOHOMETpHYECKasi (POPMBI 3aITUCHKOMILICKCHOTO KOMIUIEKCHOE YHCII0 K MHOXKECTBO
YHCIa. KOMITJICKCHBIX YHCEIL.
ApudMeTHIeCKUE OTICPAIIINC [IpencraBisaTh KOMIDIEKCHBIE YHCIIAB
KOMILJICKCHBIMU YHCIIAMH. anrebpanyecKoi U TPUrOHOMETPUIECKON
N300pakeHre KOMIUIEKCHBIX YHCETHA hopme.
KOOPAMHATHON TUIOCKOCTH. BrinonHATh apu@mMeTnyeckueonepanium
®dopmyna Myaspa. Kopuu n-oii ctenenu us C HAMH.
KOMITIeKCcHOTO uncina. [Ipumenenue N300paxaTh KOMITJIEKCHBIE YHCIIaHa
KOMITICKCHBIX YHCEIIIIS PELICHUS KOOPIUHATHOH IIOCKOCTH.
(hU3HYECKUX ¥ TEOMETPUUYECKHX 3a/1a4 [Ipumensats popmyiay MyaBpa u oiaydatb
MIpeICTaBICHIE O KOPHSIX
N-0ii CTeNeH! U3 KOMILJIEKCHOTO YKCIa.
3HAKOMHTBCSI C TIPAMEPaMH TPAMCHEHUS
KOMILICKCHBIX YHCEI
JUTS PEUIeHUs TEOMETPHUECKUX U
(hM3HYEeCKUX 33124
HatypanbHsie u nesnple uncia 10 Harypanbhsie u uensie uncina. [Ipumenenue OnepupoBaTh NOHATUAMU: HATYPAJIbHOE U

MPU3HAKOB JleuMocTH 1enbix uncen, HOJl u

HOK, ocrarkoBmno moxyito, anropurMma EBxiinaa

IUTA pe€HICHUS 3a/lad B LECJIBIX YHUCIaxX

1[EJI0€ YHMCII0, MHOKECTBO HATYPAIbHBIX U
HEIBIXYHCE]I.

HCHOHB3OB3TB ]'IpI/ISHaKI/I JACITNMOCTHULICIIBIX
yucen,; octatku o moayiro; HOJl u HOK
HATypaJbHBIX yucen; anroput™ EBknuaa nis
peureHns
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3az1ad.
3anuchIBaTh HaTypajbHbIE YHUCTIa
B Pa3JIMYHBIX TO3ULMOHHBIX CUCTEMAaXCUUCICHUS

Cuctembl palliOHAIBHBIX, 12 Cucrema U COBOKYITHOCTb YPABHEHHH. OnepupoBaTh NOHATHAMU: CUCTEMA U
UPpaLMOHAIBHBIX PaBHOCHITBHBIE CHCTEMBI B CHCTEMEBI- CIICICTBHSL. COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB;
MOKA3aTeNIbHBIX OCHOBHBIEC METO/IBI PELLICHUS CUCTEM U pEllIeHNEe CUCTEMBI WU COBOKYITHOCTH;
1 JTIOTapA(MIIECKIX COBOKYITHOCTE! pallMOHANBHBIX, UPPALIUOHAIIBHBIX, PaBHOCHUJIbHBIE CUCTEMBI U CHCTEMBI-CIIEACTBHS.
ypaBHEHUI MOKa3aTeNbHBIX H JIOTApU(YMUIECKUX YPaBHEHHH. HaxonuTp pemieHust CHCTeM U COBOKYITHOCTEH
[Ipumenenue ypaBHEHHUH, CICTEM HHEPABEHCTB LeJIBIX PallMOHANBHBIX, HPPALOHAIbHBIX,
K PELICHUI0 MaTEMaTUYECKHX 3a1ad U 3a/1a4 MOKa3aTeNbHBIX U JOrapu(pMIIeCKUXypaBHEHNH
W3 pa3IMuHbIX 00JJacTell HAYKH M peallbHOM W HEPaBEHCTB.
KU3HH, HHTEPIPETAlUAIOTYIeHHBIX [IpuMeHATH cucTEMBI ypaBHEHUIK
pe3yabpTaToOB PEILIEHHIO TEKCTOBBIX 3aa4
U3 Pa3IMYHbIX 00JacTel 3HaHUI U peanbHON
KU3HH; HHTEPIPETHPOBATHIIOIYYEHHbIE
pellIeHHs.
Vcrnionb30Bath U POBEIEPECYPCHI
3ajgauu ¢ mapaMeTpamu 16 PanmonanbHble, HppalliOHaJILHBIE, BribupaTs crioco0 penieHus parMoHaIbHBIX,

IIOKa3aTCJIbHEIC, J'IOI‘apI/I(l)MI/I‘ICCKI/IC u
TPUTOHOMETPHUUICCKUC YPABHCHUS, HCPABCHCTBA U
CUCTCMBI

HUPpaLMOHANBHBIX, I0KA3aTENIbHBIX,
JOTapu(OMUIECCKUX UTPUTOHOMETPUIECCKUX
ypaBHEHHI
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C IapaMeTpamH.

INocTpoeHue U ucciaeI0BaHUEe MaTEMAaTHIECKIX
MOJIeINel peabHBIXCUTYAIUH C TIOMOIIBIO
yYpaBHEHUH, CHCTEM ypaBHECHUI U HEPABEHCTB

C MmapamMeTpamMmu

Y HEPaBEHCTB, COIEPKAIIUXMOAYIIH

Y IapaMeTphl.

[IpumensaTts rpadudeckne u aHATUTHICCKHE
METOJIbI IS peIiEHUsTypaBHEHUN 1 HEPaBEHCTB
C IIapamMeTpamH, a Tak)Ke HcCciel0BaHne
($yHKIMI MeToTaMAMaTEeMaTHIECKOTO
aHam3a.

CTpouTh U UCCIIEZIOBATh MATEMATHUECKUE
MOJICTIH PEaTbHBIXCUTYAIIUI ¢ TOMOIIIBIO
ypaBHEHUI, HEPABEHCTB U CUCTEM

C rapamMeTpamu

[ToBTOpEeHME, 0000IIEHNE,
CUCTEMAaTH3aIus 3HAHU I

16

OCHOBHBIE TTOHATHS U METOJIBI Kypca, 0000IeHHE U
cHCTEeMAaTHU3alMsI 3HAHUHN

MopenupoBarh pealbHBIE CUTYAIlUU Ha SI3bIKE
anreOpbl, COCTABIATH BBIPAKEHUS, YPABHEHUS,
HEpaBEHCTBAW UX CUCTEMBI O YCIOBHIO 33JauH,
HCCIENA0BATh MTOCTPOCHHBIE MOIEITH

C UCTIOJIb30BAHUEM arlapara ajreopsl,
WHTEPIPETUPOBATH IMOTYUYSHHBIA PE3yIbTaT.
[IpumeHsATs QyHKITUH

JUIS MOZIETTUPOBAHUS U UCCIIEIOBAHUSPEATbHBIX
MPOILIECCOB.

Pemiate mpuknaanbie 3a1a4u,
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B TOM YHCJIEC COI[HATBHO-

9KOHOMHYECKOT0 U (PU3Mueckoroxapakrepa,
CpeACTBAaMH aireOpsl U MaTeMaTHYECKOTO
aHanmza

OBIIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

136
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPHUS»

MNOACHUTEJIbHASA 3AITIUCKA

l'eomerpus sBisieTcst ogHMM K3 0A30BBIX KypCOB Ha YPOBHE CpEIHEro OOmEero oOpa3oBaHUS, TaK Kak
o0ecrneyrBacT BO3MOXKHOCTb M3YYEHHUs JMCLMIUIMH €CTECTBCHHO- HAayYyHOM HampaBIEHHOCTH U IPEAMETOB
TYMaHUTApHOTO [HUKNA. IIOCKONBKY JIOTHYECKOe MBIIUICHHE, (OPMHPYEeMOe IpH M3YYCHHH OO0yUYaroIINMUCS
MOHATUHHBIX OCHOB F€OMETPUH, IIPH 10KA3aTEIBCTBE TEOPEM U IIOCTPOSHUH LIENOYKH JIOTHYECKUX YTBEPKACHUHN MIPU
pELICHNU TeOMETPUUECKUX 3a]]ad, YMEHUE BBIIBUTATh U OMPOBEPIraThIUIIOTE3bl HEIOCPEICTBEHHO UCTIONB3YIOTCS IIPU
pelIeHNH 33/1a9 eCTECTBEHHO-HAYYHOTOIIMKIIA, B YACTHOCTH (PU3NYECKHX 3a/1ad.

Lems ocBoeHms mporpamMMmsl yueOHOro Kypca «l'eomerpws» Ha yIayOJNEHHOM YpOBHE — pPa3BHTHE
MHINBUIYaJIbHBIX CHOCOOHOCTEH OOy4arommxcsi HpH H3YYEHWH T'€OMETPHH, KaK COCTABISIOMIEH IpeaMeTHOU
obnactu «MaTtemaTika 1 UH(GOPMATHKa» yepe3 oOeclieueHre BO3MOXKHOCTY IPUOOPETEHNs U HCIIOIb30BaHUs Oosee
IITyOOKMX TeOMETPHYECKUX 3HAHMHA M JEHCTBUH, CIEIM(UYHBIX TEOMETPUH, W HEOOXOJMMBIX JJIS YCHENIHOTO
IpoQecCHOHATTFHOTO 00pa30BaHMs, CBI3aHHOTO C UCIIOIB30BAHUEM MATEMAaTHKH.

[IproputeTHRIME 3a1a9aMH Kypca T€OMETPHUN Ha YIIyOJEHHOM YPOBHE, PACIIMPSIOIINME U yCHINBAIOIIAMHE
Kypc 0a30BOTO YPOBHSI, SIBISTIOTCS:

pacuIpeHye TPeICTaBICHUSI O T'€OMETPUHM KaK 4YacTH MMPOBOH KyJIbTYpbl M (DOPMHPOBAHHME OCO3HAHHSA
B3aUMOCBSI3U TEOMETPUHU C OKPYKAIOLIM MHPOM;

(hopMHpOBaHME NPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUIypax Kak O BaKHEHIIMX MaTeMaTHUECKUX MOJEIIIX,
MO3BOJIAIONIMX OINMCHIBATh M M3y4aTh pasHbIC SBJICHUS OKPYXKAIOLIETO MHUpA, 3HAHHE NMOHATHIHOrO ammapara 1o
pazmeny «CtepeoMeTpusy yueOHOTO Kypca TeOMETPUH;

(opMHUpOBaHHE yMEHHS BIAETh OCHOBHBIMU MOHSATHAMH O IMPOCTPAaHCTBEHHBIX (PUTypaX M MX OCHOBHBIMH
CBOWCTBaMH, 3HaHME TeopeM, (HOpMyn M yMEHHE HUX NPUMEHITh, YMEHHUs JOKa3blBaTh TEOPEMbl U HAXOAUThH
HECTaHapTHBIE CIIOCOOB! pelleHHs 331a4;

(dopMHpOBaHHE YMEHUS pacIO3HABATh HAa YEPTE)KaX, MOACISIX U B PEaJbHOM MHPE MHOTOTPAaHHHWKH U Tella
BpallleH!s1, KOHCTPYHPOBATh T€OMETPHUUECKUE MOJIENH;

(¢opMHUpOBaHME TOHMMAaHMS BO3MOXKHOCTH aKCHMOMAaTHUYECKOI'O ITOCTPOCHUSI MAaTEeMaTHUECKHX TEOpHH,
(hopMHpOBaHIIE TOHIUMAHHS POJIA AKCHOMATHKHU TP TIPOBEICHIH PACCYKICHUH;

(dopMHpOBaHHE YMEHHS BIAJETh METOIAMH TOKA3aTENbCTB U allTOPUTMOB PEIICHUS, YMEHUS UX MPUMCHSTS,
MPOBOAMTE JOKA3aTeIbHBIE PACCYKACHUS B XOJE PELICHUS CTEPEOMETPHUYECKHUX 3a7ad M 3a4ad C NPAKTUYECKUM
colepkaHueM, (OPMHUPOBAaHME IPEACTaBICHHS O HEOOXOJUMOCTH  JOKAa3aTeldbCTB MpHU  0OOCHOBAHHM
MaTeMaTUYECKUX YTBEPXKACHUH U POJIM aKCHOMATUKU B IPOBEACHUH E€AYKTUBHBIX PACCYKICHUH;

pa3sBUTHE U COBEPIICHCTBOBAHHE WHTEIUIEKTYalbHBIX ¥ TBOPUYECKHX CIIOCOOHOCTEH oOydarommxcs,
MO03HABaTEJIbHOM aKTUBHOCTH, HCCIENOBATENbCKUX YMEHUH, KPUTUYHOCTH MBIIUIEHUS, UHTEpeca K H3YUYEHHIO
T€OMETpPHUH;

(opMupoBaHHE (QYHKIIHOHATHHOM IPaMOTHOCTH, PEJICBAHTHOIN Ir€OMETPUN: YMEHMS PACIIO3HABAThH IPOSIBICHUS
TEOMETPUUYCCKUX TOHATHH, OOBEKTOB WM 3aKOHOMEPHOCTEH B pEabHBIX KM3HEHHBIX CHTyallUsIX W TIpU
W3yYCHHUN IPYTUX YYSOHBIX MPEIMETOB, IPOSIBICHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, MOJICITUPOBAHUS PEaIbHBIX
CUTYyalui, uCCIeI0BaHMsI TOCTPOSHHBIX MOJETICH, MHTEPIPETAIIH IOTyUYEHHbBIX PE3yIbTaTOB.

OCHOBHBIMH COZAEPKaTEIbHBIMU JIMHUAMHU ydeOHoro kypca «l'eomerpus» B 10-11 kimaccax sBASIOTCS:
«IIpsiMBbIe U MJIOCKOCTH B MPOCTpaHCTBEY», «MHOrorpanHuku», «Tena BpamieHus», «BekTopsl U KOOpIUHATHI B
MPOCTPAHCTBE», «J{BUKEHHS B IPOCTPAHCTBEN.

Cdhopmymnupoannoe B @PT'OC COO TpeboBaHNE «yMETh OIIEPHPOBATH MOHATHIAMINY, PEIICBAHTHBIX T€OM