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HOACHUTEJIBHASA 3AIIMCKA

VYyebHsblil Kypc «Anredpa M Hauyajga MaTEMaTUYECKOTO aHAIM3a» SIBIISIETCS
OJHUM M3 Haubosiee 3HAYMMBIX B INPOrpaMMe CpPEJHEro oouero oOpa3oBaHUf,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIIEYMBAECT WHCTPYMEHTAIbHYIO 0a3y majs
M3YYEeHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroll CTOPOHBI, (popmMHUpyeT
JIOTMYECKOE M a0CTPAKTHOE MBILUIEHHE O0y4YarolMXCs Ha YPOBHE, HEOOXOAUMOM
Il OCBOEHUSI MH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYIHX
IUCUMIUIMH. B paMkax ngaHHOro y4yeOHOro kypca oOydarolluecsi OBJIAJEBaOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKH, KOTOpas (opMyIupyer cBoOU
JOCTH>KEHUSI B MAaTEMaTU4YeCKON (hopMe.

VY4eOHbIil Kypc anreOpsl M Hayajd MAaTeMaTHYECKOIO aHajn3a 3aKiaj(bIBacT
OCHOBY JJISi YCHEIIHOTO OBJAJCHHUs 3aKOHAaMH (U3MKH, XUMHH, OHOJOTHH,
NOHUMAaHUS OCHOBHBIX TEHJIEHUIUHA pa3BUTHUSI IKOHOMUKHU U OOIIECTBEHHOMN XKU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh MX I JAJbHEWIIEro oOpa30BaHUS U B
MOBCETHEBHOM >XM3HU. B TO e BpeMmsi oBiajneHuEe aOCTPAKTHBIMU U JIOTHYECKH
CTPOTMMH KOHCTPYKLUMSIMHU aireOpbl M MaTeMaTUYECKOTO0 aHall3a pa3BUBAET
YMEHHE HaXOJIWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIOKa3bIBATh
YTBEPXKACHUSA C IOMOIIBI0 MHAYKIMU U PACCy’KIaThb IEAyKTUBHO, MCIIOJIb30BAaTh
00001IeHNEe M KOHKpEeTH3allMio, a0CTparupoBaHUE M aHAJOTHI0, (OPMHUPYET
KpPEaTUBHOE U KPUTUYECKOE MBILIUICHHUE.

B xone u3yuenus yueOHOro Kypca «Anredpa M Hayaja MaTeMaTHYECKOTO
aHanu3a» OOy4YarolIMecs IMOJIy4aroT HOBBIM OIBIT PEIICHHs NMPUKIAAHBIX 3a1ad,
CaMOCTOATENBHOIO0 MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH PEeallbHbIX CUTYalUM,
UHTEpIIpETallMM  TOJyYEHHBIX  PELIEHUM, 3HAKOMATCA € IIPUMEpaAMHU
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJNE, HAYKE M MCKYCCTBE, C
BBIJTAIOIIMMUCSA MATEMATUYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

VY4eOHbIl Kypc 00sajaeT 3HAUMTEIbHBIM BOCHHUTATEIbHBIM ITOTEHLIUAJIOM,
KOTOPBIM peanu3yercss Kak 4depe3 Y4YeOHbIH MaTepuan, CHoCOOCTBYIOIIHIA
(GOpMUPOBAHNIO HAYYHOIO MHPOBO33PEHHS, TaKk U 4depe3 crneuuduxy ydeOHou
NEeSATeTLHOCTH, TpeOyIomiel MPOJODKUTENbHON  KOHIEHTPAIlMM BHUMAaHUA,
CaMOCTOSITEIbHOCTH, aKKYPATHOCTH M OTBETCTBEHHOCTH 3a ITOJIy4CHHBIN PE3yJIbTaT.

B ocHoBe MeToanku 00yueHus aiaredpe u HadajiaM MaTeMaTUYeCcKOro aHaInu3a
JEKUT A TEAbHOCTHBINA MPUHIUI O0yUEHHUS.

B ctpykrype yuedbHoro kypca «Anredpa 1 Hayaiaa MaTeMaTHYECKOr0 aHAIN3a»
BBIJICJICHBl  CIEAYIOUIME COAEPKATEIBHO-METOANYEeCKue JmuHuu: «Hucma wu
BBIYKCIIEHUSD», «DyHKIMU U Tpadukm», «YpaBHEHUsS M HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHamusa», «MHOXecTBa M JIOTMKa». Bce OCHOBHbIE
COJEPKATEIbHO-METOJUYECKNE JIMHUM HU3Yy4alroTCs Ha NPOTSHKEHUU JABYX JIET



0o0y4eHHUs Ha YPOBHE CPEAHEro 0OIIEro 0Opa3oBaHusl, ECTECTBEHHO JIOMOHSIS APYT
Jpyra ¥ MOCTENeHHO HACKIIAsiCh HOBBIMU TEMaMHU U pazjienamMu. JaHHbIN yueOHbIi
KypC SIBJSICTCS WHTETPATUBHBIM, IOCKOJBKY OOBEAMHSET B cebe cojepikaHue
HECKOJIBKUX MATEMaTUYECKUX IUCITUIUINH, TAaKUX KaK ajaredpa, TPUTOHOMETpHS,
MaTeMaTHUYECKUI aHaIn3, TEOPHSI MHOXKECTB, MaTeMaTHuecKas Jjoruka u apyrue. [1o
Mepe TOro Kak oOydJarouuecs: OBjaieBaloT BCE 0oiee MMPOKUM MaTeMaTHUYECKIM
armapaToM, y HUX IMOCIIEeI0BATEIHHO (DOPMUPYETCS U COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MaTEMAaTHYECKYyI0 MOJENb PEAbHONW CHUTyallid, TNPHUMEHSTHh 3HAHUS,
MOJIyYCHHBIE TIPU HU3YYEHUU Yy4EOHOrOo Kypca, JJIS PEIICHHS CaMOCTOSTEIbHO
chopMyJIMPOBAaHHON MaTeMaTHYECKOW 3ajadd, a 3aTeM HHTEPIPETHPOBATH CBOM
OTBeET.

ConepxaTtenbHO-MeTOAMYECKAs JIUHUA «HUucna ¥ BBIYMCICHUS 3aBEpIlACT
(dbopMHpOBaHNUE HABBIKOB MCIOJBL30BAHUS JACHCTBUTENBHBIX YHUCEIN, KOTOPOE OBLIO
Ha4yaTO Ha YPOBHE OCHOBHOTO 001IeT0 00pa3oBanus. Ha ypoBHe cpemaHero o0Iero
oOpa3oBanmsi 0co0Oo€ BHHMaHHWE ynaenseTcs  (OPMUPOBAHUIO  HABBIKOB
palMOHAJIbHBIX BBIYMCIICHUM, BKIIOYAIOUIMX B C€0s MCIOJb30BAHUE PA3TUUYHBIX
dbopMm 3amucu YuciIa, yMEHUE JeNaTh MNPUKUIKY, BBIMOIHATH MPUOIHUKEHHBIC
BBIYHCIICHUS, OICHUBATh UYHCJIOBBIC BBIpAXKEHUS, PabOTaTh ¢ MaTEeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOyYaloIMMCSI MHOXKECTBA HATYypajbHBIX, IENbIX,
pallMOHANBHBIX U JCHCTBUTENBHBIX YHUCET  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIGKCHBIX uuceln. B  KaXaoM #3 JITUX MHOXKECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My chenudHuUecKue 3ajJadyd W OIepaluu: JeJeHUue Haleo,
OMEpUPOBAHUE OCTAaTKAMU Ha MHOXECTBE IIETBIX YHCEN, OCOObIE CBOMCTBA
pallMOHANBHBIX U UPPALMOHAILHBIX YKCEN, apu(pMETHUECKUE OMEepalfu, a TaKKe
M3BJICYECHUE KOPHS HATYypaJbHOM CTEMEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL
brnaromapsi mocnenoBaTeIbHOMY PACHIMPEHUIO KPyra HCIOIb3YEMbIX YHUCENT U
3HAKOMCTBY C BO3MOKHOCTSMH WX NMPUMEHEHHUS I PEIICHUS Pa3JIUYHBIX 3a/1a4
dbopmupyeTcst TpecTaBlieHne O €IMHCTBE MaTEMaTUKH KakK HayKH U €€ poJid B
MOCTPOCHUU MOJIENeH peabHOrO0 MHpA, MIMPOKO HCHOJIB3YIOTCS 0000IIeHUE U
KOHKpPETHU3aIUS.

JIunusa «YpaBHEHUSI U HEPABEHCTBA» pEATM3YETCsl HAa MPOTSHKEHUU BCETO
oOydeHHs Ha ypOBHE CpPEIHEro o0Imero oOpa30BaHWs, IMOCKOJIBKY B KaKIOM
pazgene IlporpamMMbl TPEeayCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3a1ad. B
pe3yabTare OOydYaromMecs: OBJIAJEBAIOT PAa3IMYHBIMU METOJIaMHU  pEIICHUs
pallMOHANBHBIX, HPPAIMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApU(PMHUYECKUX U
TPUTOHOMETPUUECKUX YpaBHEHUM, HEPABEHCTB U CHUCTEM, a TakKxXke 3ajad,
colepxamux mapamerpsl. [lodydeHHble YMEHHS MIMPOKO HCHOIB3YIOTCS TPH
UCCIIEIOBAHUM (DYHKIIMI C TIOMOIIbIO MPOU3BOAHOM, MPHU PELICHUU MPHUKIATHBIX
3a/1a4 W 3a7a4 Ha HAXOXKJCHUE HAUOOJBIINX U HAUMEHBITUX 3HAYCHUN (PYHKIUU.



JlanHas copeprkarenbHasl JUHUS BKIIOYAET B ce0sl Takke (POPMHUPOBAHUE YMEHHI
BBIOJHATh  pacuérel 1o  (opmynaM, mpeoOpa3oBaHUs  PaLlMOHAJIBHBIX,
UpPPALMOHATIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHHUI, a TaKkKe BbIPAKEHUH,
cofiepXallux cTeneHu U JorapudMbl. braromaps n3ydeHHIO anredpanyeckoro
MaTepuaa IpoUCXOIUT JaibHelIee pa3BUTHE AIITOPUTMUYECKOTO U aOCTPAKTHOTO
MBILUIEHUS 00y4aromuxcsi, (OPMUPYIOTCS HABBIKU JI€AYKTUBHBIX pacCyKIEHUH,
paboThl C CHUMBOJBHBIMU (OpMaMu, TPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHUMOCTEN B BUJIE PABEHCTB M HEPABEHCTB. Anredpa npennaraer 3ppeKkTuBHbIE
WHCTPYMEHTHI JJI1 PEIICHHs] TPAKTHYECKHX W €CTECTBEHHO-HAYYHBIX 3aj1ad,
HarJIsAHO IEMOHCTPUPYET CBOU BO3ZMOXKHOCTH KakK sI3bIKa HayKHU.

ConepxarenpbHo-MeToaMYeckass JauHUS «DyHKIMU W Trpaduku» TECHO
NEeperieTaeTcsl ¢ IPYruMU JIMHUAMH Y4YeOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3aJ1aéT MOCIIE0BATEIbHOCTh U3YUEHUs MaTepuaia. M3yuenue creneHHoi,
MOKa3aTEIbHOH, JIOTapu(MUIECKON U TPUTOHOMETPUIECKUX () YHKITHIA, UX CBOWCTB
U rpauKOB, UCIOIB30BaHUE (PYHKIMIA AJI PEHICHUs 3ajad U3 JPYTHX y4eOHBIX
IPEIMETOB U PEATbHOM MU3HHU TECHO CBSI3AHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEIIeHUWEM YypaBHEHUU U HepaBeHCTB. lIpu »TOM OousblIOE BHUMaHHE
yaensiercss OPMHUPOBAHUIO YMEHUS BbIpaXaTh (POpMyJaMu 3aBUCHMOCTH MEXIY
pPa3TUYHBIMU BEIMYMHAMHU, MCCIEOBATh MONyYEeHHbIE (DYHKIHUH, CTPOUTH HX
rpaduxu. MaTtepuan 3Toi conepKaTeaIbHON JTMHUM HaLeJIeH Ha pa3BUTUE YMEHUN U
HAaBBIKOB, TO3BOJISIOIIMX BHIPAKaTh 3aBUCUMOCTH MEX/y BEJIMUYNHAMU B Pa3JINYHON
dbopme: aHanUTHYECKOH, Tpaduueckoil u ciioBecHou. Ero nsyuenue crnocoocTByeT
Pa3BUTHUIO AJTOPUTMHYECKOTO MBIIIJICHUSA, CIIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETHU3al1H, UCIIOJIb30BAHUIO AHAJIOTHI.

ConepxatenbHass JmHUsS «Havana mMareMaTHyecKoro aHalin3a» MO3BOJISIET
CYLIECTBEHHO PAaCUIMPUTh KPYr KaK MaTEeMAaTHYECKUX, TAK W MPUKIAJHBIX 33124,
JOCTYIHBIX OOy4arouuMcsi, TaK KaK y HHUX TOSBIISETCS BO3MOXHOCTh CTPOHTH
rpauKi CIOXKHBIX (YHKIHMM, ONpENeNaTh WX HauOOJbIINE W HAUMEHBIINE
3HAYEHMS], BBIYUCIATH IUIOMIAAN (PUTYp U OOBEMBI TeJ, HAXOAUTh CKOPOCTH H
ycKopeHusi TmpoueccoB. JlaHHas cojaepkarenbHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOCHHMSI MaTEeMAaTHYECKUX MOJEIeH peajJbHbIX CHUTyaluH,
MI03BOJISIET HAXOAUTh HAWITyUIlIee PEeLICHHE B TPUKJIIAIHBIX, B TOM YHCIIE COLIUATBHO-
SKOHOMHMYECKHX, 3aJadyax. 3HaKOMCTBO C OCHOBAMH MaTEMaTHYE€CKOr0 aHaInu3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOro, (HOPMaIbHO-TOTMYECKOTO U KPEATUBHOIO
MBILUIEHUS, (OPMHPOBAHUIO YMEHMHM pacro3HaBaTh MPOSBICHHUS 3aKOHOB
MaTE€MaTUKH B HAyKe, TEXHUKE U UCKycCTBE. OOy4YaronIrecs y3HaIOT O BhIIAIOIIHUXCS
pe3ynbTarax, MOJYYEHHBIX B XOE Pa3BUTUS MaTEMaTUKH KaK HAyKd, U 00 HX
aBTOpax.



ConeprxaTenbHO-MeTOANYEeCKass TUHUS «MHOXECTBA W JIOTHKAa» BKIIIOYAET B
ce0st DJIEMEHThl TEOPUUM MHOXKECTB M MATEMaTHYECKOW JIOTUKHU. TeopeTnko-
MHOKECTBEHHBIE MTPECTABICHHS IPOHU3BIBAIOT BECh KYPC IKOJILHON MaTeMaTUKU
U TIpeaiaraloT HauOoliee YHHBEPCAIbHBINA SI3bIK, OOBEAUHSIONINN BCE pa3Jieibl
MaTeMaTUKH W € TPHUIOKCHHH, OHU CBS3BIBAIOT pPa3HBIC MAaTEMAaTHYCCKHEC
JUCIUIUIMHBL W UX TPWIOKEHUS B eauHoe 1enoe. [losTomy BakHO MAaTh
BO3MOXHOCTh ~O0OydYaromeMycsi TOHHMaTh TEOPETHKO-MHOKECTBEHHBIN  S3bIK
COBPEMEHHON MaTEeMaTHKHA W WCIOJIh30BATH €0 ISl BBIPAXKCHHSI CBOMX MBICIICH.
JlpyruM BaXHBIM TPH3HAKOM MaTEMaTUKH KaK HAyKd CJICIyeT IPU3HATH
CBOMCTBEHHYIO €l CTpPOrocTh OOOCHOBAaHMM W CIICJJOBAHHE OIPEACIEHHBIM
npaBuUjaM  TIOCTPOCHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIGMEHTAMH
MAaTEMaTUYECKOW JIOTHKH CIIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIUICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTh CBOM PACCYKIEHUS HA OCHOBE JIOTUYECKUX
npaBuii, OPMHUPYET HABBIKM KPUTHIECKOTO MBITIICHHUSI.

B yuebnom kypce «Anrebpa ¥ Hayala MAaTeMaTUYECKOTO AaHAIHM3a»
IMPUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOTO MOACIHUPOBAHUS, KOTOPHIC MPHU3BAHBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH peaabHBIX
CUTYyallMii, WCCIEAOBAHUS JTHX MOJIENICH C IMOMOIIBIO afmapara aireOpbl H
MaTEMaTUYECKOTO aHajn3a, WHTEPIPETANH TOJYYEHHBIX pe3yibTaToB. Takue
3a/1aHMsl BIUJIETEHBI B KaX/IbIH U3 pa3/elioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHual
y4e0HOr0 Kypca MIMPOKO HCIONB3yeTCs NJIsl PEIIeHUs] MPUKIAAHbIX 3anad. [Ipu
pEeIICHNN  PCAJbHBIX  NPAKTHYSCKUX  3a7ad  OoOydJaromuecss  pa3BUBAIOT
HAOMIOAATeILHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
UCIONIb30BaTh ~ AHAJIOTHIO, 0000maTh W KOHKPETHU3UPOBaTh  IPoOOJIeMy.
JlesitenbHOCTE 10  ()OPMHUPOBAHHWIO HABHIKOB PEIICHHUS TPHUKIAJHBIX 33134
OpraHu3yeTCs B IPOLIECCE N3YUEHUs BCEX TEM YUEOHOro Kypca «Anredpa 1 Hadasa
MaTEMaTHYECKOTO aHaTN3ay.

Ha wusydenne yueOHOro kypca «Anrebpa W Hayala MaTEMaTHYECKOTO
aHanuzay otBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Heneno), B 11
kiacce — 136 4acoB (4 4aca B HEJIEIIO).



COILEPKAHUE OBYUYEHUSA
11 KUIACC

Yucaa v BIYUCICHUSA

HatypanbsHbie u nienble yncia. [[pumenenue npu3HakoB AETMMOCTH LEJIbIX YUCEN, HAUOOIBIITNI
oommit aenurens (nanee — HOJI) u maumensinee obmiee kpatHoe (manee — HOK), ocratkoB 1o
MOAYJI0, anroputMa EBKnnaa s pemeHus 3aa4 B IEeIbIX Yuciax.

KomruiekcHble uncia. Anredpandeckasi 1 TpUroHoMmerpudeckasi GopMbl 3aUCU KOMILIEKCHOTO
yucia. ApupMeTHiecKue ornepanuu ¢ KOMIUIEKCHBIMU yuciamu. M300paxeHne KOMILIEKCHBIX YU CEelT
Ha KoopAuHaTHOW miockoctu. @opmyna Myaspa. KopHu N-0il cTerneHn U3 KOMIUIEKCHOI'O 4HUCa.
[IprMeHeHne KOMIUIEKCHBIX YHUCEN A PelIeHUsT (PU3NUYECKUX U TEOMETPUYECKUX 3a/1au.

YpaBHeHMs M HEPABEHCTBA

Cucrema U COBOKYIHOCTh YPaBHEHHU M HEPABEHCTB. PaBHOCWUIIbHBIE CHUCTEMBI U CHCTEMBI-
cneacTBus. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOOp KOpHEW TPUTOHOMETPUUECKHX YPAaBHEHHH C TMOMOIIBIO TPUTOHOMETPUYECKOU
OKPYKHOCTHU. Perienne TpuroHoMeTpuuecKuX HEPABEHCTB.

OcHOBHBIE METOBI PEHICHHS TOKA3aTENbHBIX U JOrapU(MUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIMOHATLHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIIEHUS] CUCTEM M COBOKYITHOCTEH pPallMOHAJbHBIX, UPPALAOHAIBHBIX,
MOKAa3aTeNbHBIX U JIOTapU(PMHUUECKUX YpPaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.

[IpumeHeHne ypaBHEHU, CHCTEM U HEPABEHCTB K PEICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a]1a4 U3
Pa3IMYHBIX 00JaCTe HAYKH M pPEeabHOM KU3HU, UHTEPIIPETALNS TTOTYy4YEHHBIX PE3yIbTaTOB.

DOyHKIMU U TPaduku

['padux xommosuruu Qyukiuii. ['eomerpudeckue o0pas3pl ypaBHEHMM W HEPABEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue GyHKIIMH, UX CBONCTBA U rpadUKH.

['paduueckrie MeToAbl pelieHUs YpaBHEHUN U HepaBeHCTB. ['paduueckre METOAbl pElICHUS
3a/a4 ¢ mapameTpamu.

Ucnons3oBanue rpadukoB GyHKIUN 71 UCCIEA0OBAHUS TTPOIIECCOB U 3aBUCUMOCTEHN, KOTOPhIE
BO3HHKAIOT MPH PEIICHUH 3a/1a4 U3 JPYTUX Y4€OHBIX MPEIMETOB U PeabHOMN KU3HHU.

Hauajsa MmaTeMaTH4eCKOro aHajamn3a

[IpumeHeHue NTPOU3BOJHON K MCCIENOBAHUIO (YHKIIMHA HA MOHOTOHHOCTH U SKCTPEMYMBI.
Haxoxaenne HanOoJIbIIeT0 1 HAUMEHBIIET0 3HaYE€HUN HEeTIPEepbIBHON (DYHKIIMU HA OTPE3KE.

[IprumeHeHne MpOoU3BOAHON ISl HAXOXKIACHUSI HAWJIYUIIErO PELICHUST B IPUKJIAJHBIX 33Ja4ax,
JUTSI OTIPEICNICHUS CKOPOCTH M YCKOPEHHMSI TIPOIecca, 3aIaHHOTO (hOPMYIIOM W TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBoOOpa3HbIX. IllepBooOpa3Hble AIeMEHTapHBIX
bynkuwmii. [IpaBuna HaxoxIeHUs TEPBOOOPA3HBIX.

WNuterpan. ['eomerpuueckuil CMbICII UHTErpana. BeluncieHne onpeaca€éHHOro MHTerpajia Io
dbopmyne Hetotona-JleiiOnuia.

[IpumeHnenue wuHTErpajza isd HAXOXKACHHUS IUlomiafed Iuiockux ¢uryp u  00bEMOB
r€OMETPUUYECKUX TEJL

[Tpumepsr pemenuit auddepeHIMaNbHBIX ypaBHEHUN. MaTeMaTHYecKOe MOJEIMPOBAHUE
peanbHBIX MIPOLIECCOB C MOMOIBIO TU(DPepeHIINATBbHBIX YPaBHEHUN.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA VYYELBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3 A»
(YTJIVBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa’sKIaHCKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh TPAXKJIAHCKOM MO3UIIMU 00YUYarOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT 0 YJICHA POCCUICKOTO O0IIECTBA, MPECTABICHUE O MATEMAaTHIECKUX
OCHOBax (DYHKIITMOHMPOBAHUS PA3NUUYHBIX CTPYKTYp, SBJICHHUHA, TMPOIEAYD
rpakJaaHCcKoro  obmiectBa  (BBIOOpPBI,  OMNpPOCHI W JAPyroe), yMEHHUE
B3aUMOJICICTBOBAaTh C COLIMAJIbHBIMA HHCTUTYTaMHM B COOTBETCTBUH C UX
GYHKUIUSIMU ¥ HA3HAYCHUEM;

2) IATPUOTHYECKOTO BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKON TpakJIaHCKOW UJEHTUYHOCTH, YBaXKCHUS K
NPOILIOMY U HACTOSIIEMY POCCHMCKON MaTeMAaTHUKH, LIEHHOCTHOE OTHOILIECHHE K
JOCTHUKEHUSAM POCCUMCKUX MaTEMAaTUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
WCIOJb30BAHUE ATUX JOCTHXKEHUUW B JPYTrUX HayKaxX, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEW POCCHUHCKOTO Hapojaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUSI, dTUYECKOrO IMOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTUKEHUN HAYKU U AEATENbHOCTHIO YUYEHOT O, OCOZHAHUE JTUYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3¢TeTH4eCKOT0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYas ICTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUH, BOCIPUUMYUBOCTh K
MaTEMAaTHYECKUM ACHEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHMS:

chOpMHUPOBAHHOCT, yYMEHHS NPUMEHSATh MaTEMaTU4YECKUe 3HAHUS B
MHTEpecax 3/J0pOBOro U 0e30nacHoro o0pasa *u3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3J0pPOBbIO (30POBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTIbIXa, peryisipHas Gu3nveckass aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
IIPU 3aHATUAX CHOPTHUBHO-03OPOBUTENLHON JIEATENBHOCTBIO;

6) TPy10BOT0 BOCTIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYAOJOOUs, HHTEpeC K
pasiMuHbiM  cpepam  NpOoPECCHOHATBLHON  JESTENIbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW H e€ MPUJIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIH BBIOOD
Oynymelt mpodeccurt U peann3oBBIBATH COOCTBEHHBIC IKU3HEHHBIC TIUIAHBI,



FOTOBHOCTh M CIIOCOOHOCTH K  MaTE€MaTUYE€CKOMY  OOpa3oBaHUIO U
caMooOpa30BaHUI0 Ha TMPOTSHKEHWH BCEU KU3HU, TOTOBHOCTh K aAKTUBHOMY
Y4aCTHIO B PEIICHUH MPaKTUUYECKUX 3a]1a4 MaTEMaTUIECKOW HAIPaBJIECHHOCTH;

7) 3K0JOrHY€CKOTr0 BOCIIMTAHMSA

chOPMUPOBAHHOCTh  JKOJIOTUUECKON  KyJIbTYpbl, TIOHUMAaHUE BIMSHUS
COI[MAJIBHO-KOHOMHUYECKHUX IMPOILIECCOB HA COCTOSHUE MPUPOJHONW U COLMATIBLHOU
cpeinl, 0OCO3HAHUE TJI00ATILHOTO XapaKTepa IKOJOTHYECKUX MPOoOIeM, OpUEHTAIUS
Ha TMPUMEHEHUE MATEeMAaTHYECKUX 3HAHUW ISl pelleHusl 3agady B 00JacTu
OKpYJ)Karollel cpelibl, TUIAaHUPOBAHUE IIOCTYMIKOB M OIEHKH HX BO3MOXKHBIX
MOCJICICTBUH I OKPYXKAKOIIECH CPElIbl;

8) HeHHOCTH HAYYHOI'O MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIIECTBEHHOM MPAKTUKH, TOHHUMaHUE MaTeMaTHIECKON
HayKH Kak cepbl YEJIOBEUECKOU 1€ TEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUIS PA3BUTHS [IUBWJIM3AIMH, OBJIAQJICHUE S3bIKOM MaTeMAaTHKH U MaTEeMaTHYECKOM
KyJIbTYypOH KaK CPEJICTBOM IMO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISITh MPOEKTHYIO
U UCCIIEIOBATEILCKYIO IESITEIbHOCTh MHAMBUAYAJIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble JJornyeckue aeicTBUA:

BBISIBIIATH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMaTHYECKHX
O0OBEKTOB, TIOHSATHUM, OTHOIICHHH MEXAYy TMOHATHAMHU, (HOPMYIHpPOBATH
onpeneseHus] TOHATUH, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(pUKAIIUH,
OCHOBaHUSI 111 0000IIEHUS U CPABHEHUSI, KPUTEPUU MTPOBOJAMMOrO aHAN3a;

BOCIIPUHUMATh,  (OPMYJIUpPOBaTH M  NPEeoOpa3OBLIBATH  CYXKIACHUS:
yTBEPAUTENBHBIC U OTPUIIATEIIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIIHE, YCIOBHBIC,

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IMIPOTUBOPEUUS
B (¢akTaxX, NaHHBIX, HAOMIOJCHUSX U YTBEPKICHUAX, MpeajaraTh KpUTCPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

JIe7IaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX H
VHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIKOUYECHHUH 110 aHAJIOTU Y,

MPOBOJIUTH CAMOCTOSITENILHO JOKa3aTeJIbCTBA MATEMATUYECKUX YTBEPIKIECHUM
(IpsiIMBbIE ¥ OT MPOTUBHOTO), BBHICTpAaUBaTh apryMEHTALINIO, TPUBOAUTE IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>K/ICHUSI M BHIBOJIBI;

BBIOMpATh crnoco0 pemieHuss y4eOHOM 3ajadd  (CpaBHUBATH HECKOJBKO
BApUAHTOB PEILICHUS, BEIOMpPATh HanbosIee MOAXOMSIINN ¢ y4ETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeIbCKHE TeCTBUS:



UCIIOJIb30BAaTh BOMPOCHI KAaK HCCIENOBATEIIbCKUA HWHCTPYMEHT MO3HAHMS,
dbopMmynupoBaTh  BOIPOCH,  (QPUKCUPYIOUIME  MPOTHUBOpeuYHe,  Mpodiemy,
yCTaHABJIMBATh MCKOMOE W JIaHHOE, ()OPMHPOBATH TUIOTE3Yy, apTyMEHTHPOBATH
CBOIO MMO3UIHI0, MHEHHE;

MPOBOJUTH CaMOCTOSITEIBHO CIJTAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEM MaTeMaTH4ecKoro o0ObeKTa, sSBJIIEHHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY O0BEKTaMU, ABICHUSIMU, MPOLECCAMU;

caMOCTOSITENbHO (OPMYJIUPOBATH OOOOIEHUS U BBIBOABI MO PE3yJibTaTaM
NPOBEAEHHOTO  HAOJIOJECHUS, KCCIEIOBAaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIIECHNIH;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOlEcca, a TAaKXKe BbIJIBUTAThH
MPEANOJIOKEHUS O €r0 PAa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ nndpopmanmeii:

BBISIBJIATH JeUIUTHI WHPOPMAIINH, JAaHHBIX, HEOOXOAMMBIX JJII OTBETa Ha
BOIIPOC U JIJIs pEUICHUS 3a/1a4u;

BBIOUpATh HHPOPMAIIUIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBATh U HHTEPIIPETUPOBATh HHPOPMAIIUIO PA3TUYHBIX BUIOB U POpPM
MIPEJCTaBIICHUS;

CTPYKTYypHUpOBaTh HMH(POpPMAIUIO, MPEICTABIAThL €€ B pasMuHbIX (opmax,
WUTIOCTPUPOBATH Ipaduuecky;

OLICHUBATh HaJEKHOCTD uHpopManuu o CaMOCTOSATENIHO
chOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE NeHCTBUS

O01enmne:

BOCIIPUHHUMATh U (hOPMYJIMPOBATH CY)KJICHHS B COOTBETCTBHH C YCIOBHUSIMHU H
IIEJISIMU OOTIIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
W TMHUCBMEHHBIX TEKCTaX, JdaBaTh TMOSICHEHUS MO XOJy pEIIeHUs 3ajauu,
KOMMEHTHPOBATh MOJTYYEHHBIA PE3yJIbTaT;

B X0Ji¢ OOCYXKICHHS 3a/IaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOMW TEMBI,
npoOJIeMbl, peIIacMOM 3aJayd, BBICKAa3bIBATh HJCH, HAIICJICHHBIE Ha IIOMCK
pelIeHus, COMOCTAaBJIATh CBOM CYXJICHHUS C CYXKIACHUSMH JPYIMX YYaCTHHUKOB
ayanora, oOHapyXUBaTh Pa3jMyue M CXOJICTBO IMO3WIIMM, B KOPPEKTHON (opme
dbopMyIHpOBaTH PA3HOTIIACHS, CBOU BO3PAKEHUS;

NPEACTaBIATh PE3YyIbTaThl PEUICHUS 33a/aul, YKCIIEPUMEHTA, UCCIEAOBAHMUS,
MPOEKTA, CAaMOCTOSITEIbHO BBIOMpPATh (oOpMaT BBICTYIUICHHS C Y4ETOM 3ajad
IPE3CHTAIIMA 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBeEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBIIATh IUIAH, AJITOPUTM PEIICHUSI 3aa9H, BRIOMPATH CIIOCO0 PEIICHHS C
y4€TOM MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATHh BAPUAHTHI PEUIEHUH ¢ y4ETOM HOBOM MH(MOpMAIIHIH.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIH HHTEJJIEKT:

BJIAJICTh ~ HaBBIKAMH  IIO3HABATEIHLHOM  pedICKCHW  KaK  OCO3HAHUS
COBEpIIAEMBIX JIEUCTBUIM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJICTh
crocob0aMu CaMOMPOBEPKH, CAMOKOHTPOJSI TPOIEcca M Pe3yibTara penieHus
MaTeMaTHUYECKOM 3a/auH;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH TPH PEIICHUU 33J1auH,
BHOCUTH KOPPEKTHBBI B JIEATEIHPHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, JTAHHBIX,
HaWIEHHBIX OIMNOOK, BBISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa IEIH U YCIOBHAM, OOBSICHATD MPUYNHBI
JIOCTUKEHUS WA HEIOCTHXKEHUS Pe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1eITeTbHOCTD:

MOHMMAaTh W HCIIOIB30BATh MPEUMYINECTBA KOMAaHJIHONW W WHIWBU IyabHON
paboThl mTpHW peHieHuH Y4yeOHBIX 3aja4, MPUHUMATh I€1b COBMECTHOMN
JEATEIBPHOCTH, TUTAHUPOBATh OPTAHU3AIMI0O COBMECTHOW pabOTHI, pacIpeiessiTh
BUJIbI pabOT, I0roBapuBaThCs, 00CYKIATh MPOIECC U Pe3yabTaT paboThl, 0000111aATh
MHEHUS HECKOIBKUX JTIO/ICH;

y4acTBOBaTh B TPYNIOBBIX Gopmax paboThl (0OCykIeHus, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBI» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBHS C IPYTMMHU YJICHAMH KOMaH/Ibl, OIICHMBATh KAYECTBO CBOETO BKJIa1a
B OOWmMIA TPOAYKT MO KpUTEPHUsM, CHOPMYIMPOBAHHBIM  yYaCTHUKAMU
B3aUMOJECHCTBUA.

HPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenuss B 10 kjacce oOydaromuicCsl IOJIYYUT CIICIYIOIIUE
MpeIMETHbIE PEe3yibTaThl MO OTJAEIBLHBIM TeMaM paboueld MporpamMMbl Y4eOHOTO
Kypca «Anredpa ¥ Hayaja MaTeMaTHIECKOTO aHAJIA3ay:

YucJia 1 BBIYUCTICHUSA:

CBOOOZHO OMEPUPOBATh MOHSATHUSMU: PAIMOHAIBHOE YHCIIO, OCCKOHEYHas
nepuoandecKasl JApoOb, TPOLEHTHI, HPPAIMOHAIBHOE YHCIO, MHOXECTBa
palMOHANILHBIX U ICUCTBUTEIIBHBIX YMCEN, MOAYJIb IEMCTBUTEILHOTO YHCIIA;

NPUMEHATh JPOOM W TPOLEHTHl IS pEIICHUs NPUKIAIHBIX 3a7ad M3
PA3IUYHBIX OTPACJIEH 3HAHUN U PEATTbHOU KU3HU;

MPUMEHSTh NPUOIMIKEHHBIC BEIYMCIICHUS, PABUIIA OKPYTJICHUSI, IPUKUAKY U
OIIEHKY pe3yJbTaTa BHIUYHUCICHUI;



CBOOOZHO ONEpUpPOBATHh MOHATHEM: CTENEHb C LEIbIM II0Ka3aTeJeM,
UCMOJIb30BaTh NOAXOAILYI0 (JOPMY 3aIIUCH JEUCTBUTEIBHBIX YUCEI ISl PELICHMUS
OPaKTUYECKUX 33124 U MPEICTABICHUS JAHHBIX;

CBOOOJIHO OIEPHUPOBATH MOHITHEM: apU(PMETUUYECKUN KOpPEHb HATypajbHOM
CTEITEHHU;

cBOOOJIHO ONIEPUPOBATH MOHSATUEM: CTENIEHb C PAllMOHAIBHBIM I10KA3aTEJIEM;

CBOOOJIHO OMNEPHUPOBATh TMOHATUSAMHU: JOTapupM 4UHCTIa, JECATHUYHBIE U
HaTypaJIbHbIE JIOrapu(MmBblL;

CBOOOZHO OMEPUPOBATH MOHATHUSIMU: CHUHYC, KOCHMHYC, TaHT'€HC, KOTaHTEHC
YUCIIOBOTO apIyMEHTAa;

ONEpUPOBATh NMOHATUAMU: aPKCHHYC, apKKOCUHYC M apKTAHT€HC YHCIOBOTO
apryMEHTA.

YpaBHeHUs ¥ HEPABEHCTBA:

CBOOOJIHO OIEPHUPOBATH MOHATUSIMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbBHBIE YPABHEHUS U YPAaBHEHUS-CIIE[CTBUSI, PABHOCUJIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3JMYHbIE METOJbl PpELIEHUS palUOHAIbHBIX M JAPOOHO-
palMOHAIBHBIX YPABHEHUM, IPUMEHATh METOJ MHTEPBAJIOB I PpELICHUs
HEPABEHCTB;

CBOOOJAHO ONEpPUPOBATH MOHATHUSIMH: MHOI'OYJIEH OT OJHOW IEePEMEHHOM,
MHOTOWIEH C IeIbIMU K03 (pUIIMEeHTaMU, KOPHU MHOTOUJIEHA, IPUMEHSATH JEJICHNUE
MHOIO4YJIEHa Ha MHOIOYJIEH C OCTaTKoM, TeopeMy be3y m Teopemy Buera s
peneHus 3a1ad;

CBOOOAHO ONEpUPOBATH MOHATHSAMHU: CHCTEMA JIMHEHHBIX YypaBHEHMUIA,
MaTpula, ONPENEIUTENIb MaTpuULbl 2 X 2 W €ro IeOMETPUYECKUN CMBICI,
WCIOJIb30BATh CBOWMCTBA OMpPEAEHUTENss 2 X 2 sl BBIYMCICHHS €ro 3HA4YECHUs,
NPUMEHATh ONPENEIUTENN JUIsl PELICHUS CUCTEMBbl JIMHEWHBIX YPAaBHEHHIA,
MOJIEJIMPOBATh pEaJbHbIE CUTyalluH C MTOMOUIBIO CUCTEMbI JIMHEHHBIX YpPaBHEHUM,
UCCIIEIOBATh IOCTPOEHHBIE MOJEIHM C IOMOILIBIO MATpPULl U OINPEACIUTENEH,
MHTEPIPETUPOBATH MOJyYEHHBIN PE3YIIbTAT;

UCIOJIb30BaTh CBOWMCTBA JEHUCTBUA C KOPHSIMHM Il MpeoOpa3oBaHuUs
BBIPAKCHUH;

BBIITOJIHATBH NPE00Pa30BAHUS YMCIIOBBIX BBIPAXKEHUM, COAEPKALIUX CTEIIEHH C
palMOHAJIEHBIM IOKA3aTeINEM;

UCIOJIb30BaTh CBOICTBa aorapupmMoB LIS npeoOdpa3zoBaHUs
norapu(pMUUECKUX BbIPAXKEHUH;

CBOOOJIHO OIEpUPOBAaTh MOHATHUSAMU: HPPAIMOHATBHBIC, MOKA3aTelIbHbIE U
Jorapu(pMUYECKUE YPaBHEHHSI, HAXOJUTh X PEIICHHS C TOMOLIBI0 PABHOCUIBHBIX
[IEPEXOJI0B WJIM OCYILECTBIISIS IPOBEPKY KOPHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIIBI i peoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKCHUH;

CBOOOJIHO ONEpUpOBaTh TMOHSATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh HeoOXoaumble  (QOpMyJBl Ui  pElIeHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHIA,

MOJIEJIMPOBATh peajbHbIE CUTyallMd Ha s3bIKE aireOpbl, COCTABIATH
BBIPQ)KEHHS, ypaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJauM, KCCIEI0BaTh
MOCTPOEHHBIE MOJIETH C UCIOJIb30BAHKMEM allrapaTa aareOphl.

DYyHKUMH U TpaUKu:

CBOOOIHO OMEpPUPOBATH MOHATHUSAMU: (DYHKITUS, CITOCOOBI 3a/aHus (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKUMUH, KOMIO3UUUA (QYyHKIMHA, Tpaduk QyHKUIUH,
BBITIOJIHATD 3JIEMEHTAPHbIE TPEOoOpa30BaHus rpaPUKOB (DYHKIIHIA;

CBOOOZHO OMEPUPOBATH MOHATHSAMHU: OOJACTH ONPEICICHUS U MHOXKECTBO
3HauYEHUI QYHKINH, HYyTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJIHO OIEpPUPOBATH TOHATUSAMHU: YETHBIE U HEUETHbIE (DYHKIHH,
nepuoanydecKrue QyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH ()YHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMU, HauWOOJbIIIEE M HaWMEHbIee 3Ha4YeHHe (QYHKIMH Ha
MIPOMEXKYTKE;

CBOOOJIHO OINEPHUPOBATH MOHATHIMH: CTENEHHAs (QYHKIUS C HATYPaJIbHBIM H
HEeNbIM TMOoKa3arenaeM, Ipa@uk CTeneHHOW (YHKUMHM C HATypaJlbHBIM U IEJbIM
nokasatesieM, rpaduk KOpHS N-OW CTENeHH Kak (PYHKIIUM OOpaTHOM CTENEeHH C
HaTypaJbHBIM ITOKa3aTelNeM;

ONEepUpPOBATh MOHATUSIMH: JHHEHHAS, KBaJpaTUYHAsI U IPOOHO-THHEWHAS
(GyHKIHUH, BBITIOIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TTIOCTPOCHUE UX TPAPHUKOB;

CBOOOJIHO OMEpUPOBaTh MOHATHAMH: IMOKa3aTeidbHas M Jorapudmuyeckas
(GYHKIIMM, UX CBOWCTBA M TpaduKH, HCIONb30BaTh MX TpauKu AN peHIeHUs
YpaBHEHHU;

CBOOOJIHO ONEpUPOBATh MOHATUSIMHU: TPUTOHOMETPUYECKAS] OKPYKHOCTb,
orpesieTieHNe TPUTOHOMETPUYECKUX (PYHKITUI YHCIOBOTO ApTYMEHTA;

UCIIONBb30BaTh Trpaduku (QyHKIUA JUIsl  UCCIEOBAHUS TPOLIECCOB U
3aBUCHUMOCTEN TPU PEIICHUH 3a/a4y U3 JIPYruX Y4eOHBIX MPEIMETOB U PeabHON
’KU3HU, BBIpaXaTh (HOpMyJIaMy 3aBUCUMOCTH MEXY BEIMUYNHAMU;

Hauajia MaTeMaTH4eCKOI0 aHAJIM3a:

CBOOOJIHO OMEpUpOBaTh MOHATHUAMHU: apuMeThdeckass M TeoMeTphudecKas
nporpeccusi, 6eCKOHEYHO yObIBaroIasi TeOMETpHUEcKas Iporpeccusi, JTMHEHHbIN U
HKCIOHEHIUATIBHBIA POCT, (HOPMYyJIa CIOKHBIX POIEHTOB, UMETh MTPEICTABICHHUE O
KOHCTaHTE;

UCIOJIb30BaTh NPOrPECCUM Il PEIIEHUs peajbHbIX 3a7ad MPUKIATHOTO
XapakTepa;



CBOOOJHO OIEPUPOBATh MOHATHIMU: MOCIEAOBATENLHOCTD, CIIOCOOBI 3aaHUs
MIOCJIEIOBATENIbHOCTEN, MOHOTOHHBIE M OTFPAHUYEHHBIE IOCIEN0BATEIBHOCTH,
MOHUMATh OCHOBBI 3apOXKJEHUSI MATEMAaTHYECKOrO aHajdu3a Kak aHaiu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OTMIEPUPOBATH MOHATUSIMU: HEMPEPHIBHBIE (PYHKIIMH, TOYKU pa3pbiBa
rpaduka GyHKIIUH, aCHMITTOTHI Tpadrka QyHKIIHH;

cBOOOJIHO OMepHpoBaTh MOHATHEM: (YHKIUS, HEMpepbIBHAsS Ha OTpPE3KE,
MPUMEHSTh CBOMCTBA HEMIPEPBIBHBIX (PYHKLMH 1JIs1 pelIeHus 3a1ay;

CBOOOJIHO ONEPUPOBATH TOHSATHUSIMH: TIepBasi MU BTOpas MPOU3BOIHBIC
dbyHKIIMM, KacaTenbHas K Tpaduky QyHKITUY;

BBIYUCIIATh MPOU3BOJHBIE CYMMBI, TIPOU3BEJICHUS, YACTHOIO U KOMIIO3UIIUU
NBYX (YHKIIMH, 3HATh IPOU3BO/IHBIE JIIEMEHTAPHBIX (DYHKIIHH;

UCIOJIb30BaTh T€OMETPUUYECKUM U (PU3UUECKUIl CMBICT MPOU3BOJHOM MJis
pelIeHus 3a1a4.

MHo:xecTBa M JIOTMKA:

CBOOOAHO  ONEpPUPOBATh  MOHATHUSIMU:  MHOXECTBO, OINEpaluyd  Hal
MHOXECTBAMU;

UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar JUisi ONMCAHUS PeaTbHBIX
IPOLIECCOB U SIBJICHU, TPU PELICHUU 33]1a4 U3 APYTUX YUYEOHBIX IPEIMETOB;

CBOOOZHO ONEpUPOBATh MOHATUSIMH: OIpPEAENICHUE, TEOopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MAaTEMaTHYECKOTO 00BEKTA, I0KA3aTENbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABEHCTRBA.

K konmy oOyuenuss B 11 kjacce oOydaromuiicsi MOJMYYUT CIIEAYIOIINE
IpeIMETHbIE Pe3yJbTaThl MO OTAEJIBHBIM TeMaM pabodel mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 HayaJla MaTEMaTUYECKOro aHaIN3a»:

Yucsa v BIYUCIEHHUS:

CBOOOIHO ONEPUPOBATH MOHITUIMU: HATYPAJIBHOE U LIE0€ YKCII0, MHOYKECTBA
HaTypaJbHbIX U LEIbIX YHCEI, UCIOJIb30BATh MPU3HAKU JAEIUMOCTU LEJIbIX YUCEN,
HOJ/l nm HOK HarypanpHBIX 4YMCEN Uil PEIICHHs 3a1ad, NMPUMEHATH aJTOPUTM
EBxmmna;

CBOOOZHO OMNEpPUPOBATH TOHATUEM OCTaTKa [0 MOJYJIIO, 3aluChIBATh
HaTypajbHbIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OINEpPUPOBATh MOHATUSIMH: KOMIUJIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIA B aireOpanyeckorl u
TPUTOHOMETPUUECKON (popMe, BBHITIOIHATH apUPMETHUECKUE ONEpAIMU C HUMU U
n300pakaTh HA KOOPJAMHATHOM MJIOCKOCTH.

YpaBHeHNs U HepaBeHCTBA:



CBOOOJAHO OMNEPUPOBATh MOHATHUSAMH: HpPPALHUOHAJIbHBIE, MOKA3aTebHbIE U
norapu()MUUECKUE HEPaBEHCTBA, HAXOAUTb HUX PEUIEHHs C  [OMOIIbBIO
PaBHOCWJIBHBIX NIEPEXOJIOB;

OCYILECTBISATH OTOOp KOpHEH TMpU PEUICHHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS,

CBOOOJIHO OIEPUPOBATH IMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAMMBbIE (OPMYNbI ISl  PEIICHUsS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIBHBIE CHUCTEMBI U CHCTEMBI-CIEACTBUS, HAXOIUTh PELICHUS
CUCTEMBI M COBOKYITHOCTEN pallMOHAJIbHBIX, HPPALMOHAIBHBIX, [TOKA3aTEIbHbIX U
Jorapu(pMUYECKUX YPAaBHEHUN U HEPABEHCTB;

pemars palroOHaJbHbIE, UppalrOHaJIbHBIE, [IOKa3aTelIbHBbIE,
aorapuMUYECKUEe U TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
CoJeprKaIle MOYJIN U apaMETPHI;

OPUMEHSATH TpadruuecKre METO/IbI JIJIsl pEelIeHUs] YPAaBHEHUN U HEPABEHCTB, a
TAKKE 3a/1a4 C IapaMeTpamH;

MOJIEJIMPOBATh pE€albHbIE CHUTyallMM Ha s3bIKE aureOpbl, COCTaBJIATH
BBIPDAKECHHSI, YpaBHEHHUs, HEPaBEHCTBA M HX CHCTEMbl [0 YCJIOBHIO 3aJauH,
UCCIIEZI0BATh IIOCTPOECHHBIE MOJEIM C HCIIOJIB30BAaHMEM amnmnapara anreOphl,
MHTEPNPETUPOBATH MIOJYYEHHBIN PE3YyJIbTaT.

DYyHKUUH U TpaUKHU:

CTpOUTh TpaduKh KOMHO3UUMU (GYHKUUA C TOMOIIBIO 3JIEMEHTapHOro
UCCIIEZIOBAHUSI U CBOIMCTB KOMITO3ULIUHU JBYX (PYHKIIMIA;

CTPOUThH F€OMETPUYECKHE 00pa3bl YpaBHEHUI U HEPABEHCTB HA KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOAHO OINEpPUPOBaTh MOHATUSAMU: TrpadUK TPUTOHOMETPHUYECKUX
byHKIUI;

OpUMEHATh (YHKUMU JJII MOJEIUPOBAHUS M HUCCIENOBAaHMS pealbHBIX
IIPOLIECCOB.

Hayana maTtemMaTH4ecKOro aHaju3a:

UCMOIb30BaTh MPOU3BOIHYIO JIJIsl UCCIIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HAUOOJbIIEe U HAMMEHbBIIIEe 3HAYCHUS (DYHKIIMHM HENPEPHIBHON Ha
OTpE3KE;

UCIOJIb30BaTh IMPOM3BOJHYIO ISl HAaXOXXIEHUS HAWIYYIIEro pEIICHUs B
MPUKJIAHBIX, B TOM YUCJE COLIMATbHO-I)KOHOMUYECKU X, 3a7a4ax, AJIsl ONpeIeICHMS
CKOpPOCTH U YCKOPEHMsI Mpoliecca, 3aJaHHOro (opMyJIoi Ui rpaukom;



CBOOOHO OMEPHPOBATH TMOHITHAMHU: TEPBOOOpa3Has, OMpEIeIEHHBIN
WHTETpaJl, HAXOIUTh TEPBOOOPA3HBIC JIIEMEHTAPHBIX (YHKIWNA W BBIYHCIATH
unTerpan no popmyne Hetotona-Jleitbnua;

HAXOJUTh TUIOMIAAH TUIOCKUX (GUTYP U OOBEMBI TEJ C TOMOIIBIO WHTETPaia;

UMETh TIPEACTABJICHHE O MAaTeMaTHYECKOM MOJICIMPOBAHUU Ha IPUMEPE
cocraBieHus MU PepeHInanbHbIX YPAaBHCHHIA,

pemaTh MPUKIAIHBIC 3a7a4d, B TOM YHCJIE COIUAIBLHO-DPKOHOMHYECKOTO M
(du3znUecKoro xapaxkTepa, CpeACTBaMH MaTEMAaTHIECKOTO aHAIIN3A.



TEMATHUYECKOE IIVTAHUPOBAHUE
11 KJIACC

KoanuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n NporpamMMsl Bceero Kontpoabubie | Hpakrueckue o0pa3oBare/bHbIE
padoTshI padoThI pecypes:
1 HccnenoBanne GyHKINN ¢ TTOMOIIBIO 29 1
MIPOU3BOTHON
2 ITepBooOpazHas 1 UHTETpal 12 1
3 I'paduku TpUrOHOMETPUYECKUX (PYHKITHIMA. 14 1
TpuronomeTpuyeckue HepaBeHCTBA
4 WppatmonanpHble, MOKa3aTelbHbIE U 24 1
norapuMuIecKre HEpPaBeHCTBA
Kommekchbie uncna 10
HarypanbHbie u 11en1b1e yrcia 10
CucTeMBbl palMOHATBHBIX, HPPAITHOHATBLHBIX
7 MOKAa3aTeNbHbBIX U JOTapu(PMUUECKUX 12 1
YpaBHEHUI
8 3arauu ¢ napaMmeTpamu 16 1
9 [ToBTOpEHME, 000OIIEHHE, CHCTEMATH3AIINS 16 5
3HAHUN
OBILEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHUE

11 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ni/mt Tema ypoka Kontposabnbie | Ilpakrudeckue Aara ungpposbie
Bcero u3yyeHusi | oOpasoBaTesbHbIEC
padoThI padoThI pecypen:
1 [IpuMmeHeHre Nporu3BOAHON K UCCIEIOBAHUIO 1
(GYHKIIMKA HAa MOHOTOHHOCTb M 3KCTPEMYMBI
9 IIpuMeHeHne pOU3BOJHON K UCCIEA0BAHUIO 1
(GYHKIMIT HA MOHOTOHHOCTB U 9KCTPEMYMBI
3 [IpuMeHeHne MpOU3BOAHON K UCCIIEIOBAHUIO 1
(GbyHKIMI HA MOHOTOHHOCTD M 3KCTPEMYMBI
4 [IpumeHeHne mpou3BOJHON K HCCIEI0BAaHUIO 1
(GYHKIMI HA MOHOTOHHOCTB U 3KCTPEMYMBbI
5 [IpumeHeHne Mponu3BOJHON K UCCIIEI0BAaHUIO 1
(byHKIMI HA MOHOTOHHOCTD M 3KCTPEMYMBI
5 [TpumeHeHne Tpon3BOAHOM K UCCIEIOBAHUIO 1
(GYHKIMI Ha MOHOTOHHOCTB U 9KCTPEMYMBbI
7 Haxoxxenue Han6oIbIIEro 1 HAUMEHBIIIETO 1
3HA4YEHUs HeMPEpPhIBHOM (PYHKIIMM Ha OTpe3Ke
3 Haxoxienne HanOobIIero 1 HaMMeHbIIETOo 1
3HAYEHUs HEMPEPHIBHOW (PYHKIIMK HA OTPE3KE
9 Haxoxxnenne HanOOIbIIEro 1 HAMMEHBIIIETO 1
3HAYEHHS HETPEPHIBHOM (PYHKIIUK HA OTpE3Ke
10 Haxoxxaenne HanOoIbIIEro 1 HAUMEHBIIIETO 1

3HAYeHMs HETIPEPhIBHON (QYHKIIMU Ha OTpE3Ke




Haxoxnenue HanOOJIBIIETO ¥ HAUMEHBIIIETO

1 3HAa4YeHMsI HETIPephIBHON (QYHKIIMU Ha OTpE3Ke

12 Haxoxnenue HanbosbI1ero 1 HAMMEHbIIETO
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTPE3KE

13 [IprmeHenne nporu3BOIHOM ISl HAXOXKICHUS
HAWITYYIIEro pelieH s B MPUKIIAIHBIX 3aau9ax

14 [IpumeHeHre Npou3BOAHON I HAXOKICHUS
HAWIYYIIEro penieHus B IPUKIaTHbIX 3a/1auax
[IprMeHeHne Npou3BOIHON [ OIIPEEIEHUS

15 CKOPOCTH M YCKOpPEHMS Ipoliecca, 3aJaHHOTO
dbopmyro wiu rpapuKom
IIpuMeHeHne POU3BOAHON ISl OIPEIEIICHUS

16 CKOPOCTH M YCKOPEHHS TIpoliecca, 3aJaHHOTO
dbopmyrol uiu rpapuKomM

17 Kommnosurus dhyHKImiz

18 Kommozumus ¢hyHKInn

19 Kommozutust pyHKIuiz

20 I'eomerpuueckue oOpas3bl ypaBHEHUH Ha
KOOPJAWHATHOM INIOCKOCTH

21 I'eomeTpuyeckue oOpas3sl ypaBHEHUI Ha
KOOPJMHATHOM IIOCKOCTH

99 KonTponbHas padora: "UccnenoBanve GpyHKuii ¢
MOMOIIIbIO TPOU3BOAHON"

23 ITepBooOpazHasi, OCHOBHOE CBOWCTBO
nepBooOpa3HbIX

24 [TepBooOpa3HbIe 2JIeMEHTAPHBIX (PYHKITUH.

[IpaBumna HaXxOXACHUS MTEPBOOOPAZHBIX




[TepBooOpasHbie eMEHTapHBIX ()YHKIIHIA.

25 [TpaBuna HaxoXAEHUS IEPBOOOPA3HBIX

26 Wurerpain. ['eomerpudeckuii cMbICi HHTETpalia

97 Brruucnenue onpene€éHHOro HHTerpaia o
dopmyne Hrrorona-JleliOHua

08 Brraucnenue onpenenéHHOro HHTErpaia mno
dbopmyne Hetorona-JleiiOuuia

29 [IpumeHeHne uHTerpana A Hax0XKIeHUs
TIOMIAACH TIIOCKUX (pUryp

30 [IpumeneHne uHTErpaa A HaXoKACHUS
00bEMOB Ir€OMETPUYECKHX Tel

31 [Tpumeps pemienuit auddepeHanbHbIX
YpaBHEHHI

39 [Ipumeps! periennii qudQepeHnnanbHbIX
YpaBHEHUI
Maremarndeckoe MOJETUPOBAHNE PEabHbIX

33 MIPOIIECCOB ¢ TTOMOIIBIO U epeHITaTbHBIX
YpaBHEHHI

34 KonTponbHas padora: "[lepBooOpasHast u
uHTErpan”

35 Tpuronomerpuueckue GpyHKIIUN, UX CBOMCTBA U
rpaduKu

36 TpuroHomerpuueckue GyHKIUHU, UX CBOMCTBA U
rpaduku

37 Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA U
rpaduxu

38 Tpuronomerpudeckue GyHKIUHN, UX CBOMCTBA U

rpaduKu




TpuroHomerpuieckne GyHKINHU, UX CBOMCTBA U

39 1
rpaduxu

40 OT16op KOpHEN TPUTOHOMETPUUYECKUX YPABHECHHM 1
C TIOMOIIHIO TPUTOHOMETPHUYECKON OKPYKHOCTH

41 OT60p KOpHEH TPUTOHOMETPUICCKHUX YPaBHEHHM 1
C TIOMOIIIbIO TPUTOHOMETPHUECKOIN OKPYKHOCTH

42 OT160p KOpHEH TPUTOHOMETPUUYECKUX YPaBHCHHM 1
C TIOMOIIIbIO TPUTOHOMETPHUECKOH OKPYKHOCTH

43 OT160op KOpHEH TPUTOHOMETPUUYECKUX YPABHECHHM 1
C MIOMOUIbI0 TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemrenre TpUroHOMETpUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1

46 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB 1

47 Pemenne TpuroHoMeTpuYECKNX HEPABEHCTB 1
Kontponbnas padora: "I'paduku

48 TPUTOHOMETPUUECKUX (DYHKITHIA. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELICHHUs TOKAa3aTeIbHbIX 1
HEpPaBEHCTB

50 OCHOBHBIE METO/IbI PEUICHUS IT0Ka3aTeIbHbIX 1
HEPaBEHCTB

51 OCHOBHBIE METOJIBI PEIICHNUS TTOKA3aTeIbHBIX 1
HEpaBEHCTB

59 OcCHOBHBIE METO/BI PEUICHHS TOKa3aTeIbHbIX 1
HEPaBEHCTB

53 OcHOBHBIE METOBI PELICHUS JIOTapU(PMUUECKUX 1

HEPABEHCTB




OcHOBHBIC MCTObI PCHICHUA J'IOl“apI/I(pMI/I‘{eCKI/IX

o4
HEpPaBEHCTB

55 OcCHOBHBIE METO/BI PELICHUS JIOTapU(PMUUECKUX
HEPaBEHCTB

56 OCHOBHBIE METOJIbI PELICHHUS JOTapHUPMHUECKUX
HEpPaBEHCTB

57 OCHOBHBIE METO/Ibl PEILICHUS UPPALIMOHAIBHBIX
HEpPaBEHCTB

58 OCHOBHBIE METO/IbI PEIICHHUS UPPAITHOHATBHBIX
HEpPaBEHCTB

59 OCHOBHBIE METO/Ibl PELICHUS] UPPALMOHAIBHBIX
HEPaBEHCTB

60 OCHOBHBIE METOJIbI PEIICHUS] HPPAITMOHATBHBIX
HEPaBEHCTB

61 I'paduueckue MeToab! pereHus
UppalMOHATIbHBIX YPAaBHEHUH

62 ['papuueckrie METOMIBI pelIeHUs
UppaMOHATBHBIX YPAaBHEHUH

63 I'paduueckue MeTOBI pEIeHUs TTOKA3aTENbHBIX
YpaBHEHUI

64 I'paduaeckure MeTop! perIeHus MOKa3aTeIbHbIX
HEPaBEHCTB

65 I'paduueckue MeTob! pereHus
norapu(pMUYECKUX YpaBHEHUN

66 I'pauueckrie MeToAbI perieHus
J0orapu(pMUYECcKX HEPABEHCTB

67 I'padguueckue MeToabI perIeHus

norapu(MUIECKUX HEPABESHCTB




Fpa(l)I/I‘-ICCKI/IC MCTO/bl PCHICHHWA MOKA3aTCIIbHbIX U

08 Jorapu(pMUYECKUX YpaBHEHUN

69 I'padmueckue MeToab! penieHns noKa3aTeabHbIX U
norapuMUIECKNX YpaBHEHUI

70 I'paduueckue MeTOBI PEIICHUS TTOKA3aTENbHBIX U
norapu(MUYECKUX HEPaBEHCTB

71 ['paduueckuie METOIbI pEIICHNUS [TOKA3aTENbHBIX U
Jorapu(MUYECKUX HEPaBEHCTB
KonTponbHas pabora: "UppannonanbsHeie,

72 HoKa3areNbHbIe U JorapudmMuueckue
HepaBeHcTBa"
Kommiekcapie uncna. Anrebpandeckas u

73 TpUTOHOMETpHUUECKast (OPMBI 3aTTUCH
KOMILJIEKCHOTO YHClia
KommnuiekcHble uncna. Anrebpanyueckas u

74 TpUTOHOMETpHUYECKast (POPMBI 3aITUCH
KOMIUIEKCHOTO YHclia

75 ApudmeTrueckue onepanui ¢ KOMIUIEKCHBIMU
YUCIaMU

76 ApupmeTrueckue onepanuy ¢ KOMIIEKCHBIMU
YUCcIaMu

77 N300paxeHne KOMITJIEKCHBIX YUCell Ha
KOOPJWHATHOM IIOCKOCTH

78 N300parkeHre KOMIUIEKCHBIX YHCEN Ha
KOOPJMHATHOM MIIOCKOCTH

79 ®opmyna Myaspa. KopHu N-0ii cTenenu u3

KOMIIJICKCHOI'O YHCJjia




®opmyna Myaspa. Kopau n-oii crenenu us

80 1
KOMIUIEKCHOTO YHclia

81 [MpumeHeHHe KOMITICKCHBIX YUCEIT JUIS PEIICHUS 1
(GU3NIECKUX U TCOMETPUICCKUX 3a/1a4

82 KonTponpHas padora: "KomrinekcHbie yrcna' 1

83 HarypanbHble u niensie ymcna 1

84 HarypanbHbie U 11e51pIe Yrciia 1

85 [IprMeHeHne PU3HAKOB JEIUMOCTH LEIbIX YUCEI 1

86 [IpumeHeHne NpU3HAKOB AEITUMOCTH LENIBIX YUCET 1

87 [IpuMeHeHre TpU3HAKOB AETUMOCTH IIENTbIX 1
yucen: HOJ[ u HOK

a8 [TpuMeHeHrEe IPU3HAKOB JICTMMOCTH TICITBIX 1
gucen: HOJl u HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH IIENbIX 1
YHCEeJI: OCTAaTKU MO0 MOAYJIIO

90 [IpumeHeHre TPU3HAKOB JACTUMOCTH TICITBIX 1
YHCEN: OCTATKH TI0 MOJYITIO
[IpumeHeHrne TPU3HAKOB AETUMOCTH IIEITbIX

91 yucen: anroput™ EBkimia i pemeHus 3aiay B 1
LEJIBIX YHCTaX

92 KoHnTtponbhas padora: "Teopus nenbix yucen" 1

93 Cucrema 1 COBOKYITHOCTb YPaBHEHHH. 1
PaBHOCWIIbHBIE CHCTEMBI M CHCTEMBI-CIIC/ICTBUS

94 Cucrema ¥ COBOKYITHOCTb YPaBHEHHH. 1
PaBHOCWIIBHBIE CHCTEMBI B CHCTEMBI-CIICICTBHUS

95 OCHOBHBIE METOIBI PEIICHUS CUCTEM U 1

COBOKYITHOCTEWN pallMOHAIIbHBIX YPaBHEHHUI




96

OCHOBHBIE METO/IbI PELICHUSI CUCTEM U
COBOKYITHOCTEW UPpAILIMOHAIBHBIX YPaBHEHUM

97

OCHOBHBIE METOBI PELICHHSI CHCTEM U
COBOKYITHOCTEH IMOKA3aTEIIbHBIX YPABHEHUN

98

OcHOBHBIC MCTOJbI pCHICHUA CUCTEM U
COBOKYHHOCTCﬁ IIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ

99

OCHOBHBIE METO/BI PELUICHUS CUCTEM U
COBOKYITHOCTEH JIOTapu(PMHUUECKUX YpaBHEHUI

100

OCHOBHBIE METOBI PELICHHSI CHCTEM U
COBOKYITHOCTEH JIorapu (PMUUECKUX ypaBHEHUN

101

[TpuMeHeHnE CUCTEM K PEIICHHIO
MAaTCMAaTHYCCKUX 3aaa4d U 3aJa4 U3 pa3IndHbIX
o0JacTeil HayKu U pealbHOM KU3HH,
HHTCPIPETAlUA MMOJTYYCHHBIX PE3YJILTATOB

102

[IpuMeHeHne cucTeM K peleHuIo
MaTeMaTUYECKUX 33/1a4 U 33/1a4 U3 Pa3IUYHBIX
o0JacTeil HayKu U peasibHOM KU3HH,
WHTEPIPETAIUs MOTyYEHHBIX PE3YIHTAaTOB

103

[IprMeHeHne HEpaBEHCTB K PEIICHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJa4 U3 Pa3In4HbIX
oOnacTelt HAyKH U peaIbHOM KU3HHU,
MHTEpIPETalys NOJy4YEHHBIX PE3Yy/IbTaTOB

104

KonTponpHas padora: "CrucTeMbl palliOHATLHBIX,
UppalMOHATIbHBIX MOKA3aTEIbHBIX U
JorapupMUIECKuX ypaBHEHUI"

105

PanmonansHbIE YpaBHCHUA C ITapaMEeTpaMn

106

PanronansHbIe HEpaBeHCTBA C MapaMeTpaMu

107

PanyoHanpHbIE CHCTEMBI € TAPAMETPAMHU




I/IppaI_II/IOHaJ'IBHBIe YpaBHCHUS, HCPABCHCTBA C

108
napameTpaMu

109 WppanmoHanbHbIe CHCTEMBI ¢ TapaMeTpaMH

110 [Toka3aTenbHbIC YpaBHEHHsI, HEPABEHCTBA C
napameTpaMu

111 [TokazarenbHbIE CUCTEMBI C TapaMeTpamMu

112 JlorapudmMuueckue ypaBHEHHs, HEPABEHCTBA C
napameTpaMu

113 JlorapudmMuyeckre CUCTEMBI ¢ TapaMeTpamMu

114 TpuronomeTpuyeckre ypaBHEHUS ¢ TapaMeTpamMu

115 TpuroHomeTpuyeckrue HepaBeHCTBa C
napameTpaMu

116 TpuroHomeTpuuecKre CUCTEMBI € ITapaMETPAMHU
[ToctpoeHue u uccneq0BaHue MaTEMaTUHYECKUX

117 MoJeJIel peasIbHBIX CUTYallui ¢ MOMOIIIBIO
ypaBHEHHUH C apameTpamu
[TocTpoeHne u Hcciief0BaHNE MAaTEMAaTHISCKUX

118 MOJIEIIEH PEAIbHBIX CUTYALUI ¢ IIOMOILBIO CUCTEM
ypaBHEHHUH C apaMmeTpamMmu
[TocTpoeHnue u ucciief0BaHNEe MaTEMATHYECKUX

119 MojIeJIel peasIbHBIX CUTYallUi C MIOMOIIIBIO CUCTEM
YPaBHEHHUH C IapaMeTpaMHu

120 Kontponbhas padora: "3agaun ¢ mapamerpamu”

121 [ToBTrOopenue, o0o0IIEHNE, CUCTEMAaTH3alHs
3HaHuii: "YpaBHeHusa"

122 [ToBTOpEHME, 0000IICHNE, CHCTEMAaTH3AIUS

3HaHui: "YpaBHeHus"




[ToBTOpeHnue, 06001IIeHNE, CUCTEMATH3AIUS

123 1
3HaHui: "YpaBHeHusa. Cucremsl ypaBHEeHUI"

124 [ToBTOpenue, o6o0IIEHUE, CUCTEMATH3ALIUS 1
3HaHuii: "HepaBencrtna"

125 [ToBTOpenue, 0600IEHNE, CUCTEMATH3AIIHS 1
3HaHuil: "HepaBeHncrsa"

126 [ToBTOpEHME, 000OIICHNE, CHCTEMAaTH3AIUS 1
3HaHui: "HepaBeHncrpa"

127 [ToBTOpenue, o6o0IIEHUE, CUCTEMATH3ALIUS 1
3HaHui: "[Ipon3BoaHas u e€ npumeHenue"

128 [ToBTOpeHue, 06001IeHHE, CUCTEMATH3AIIHS 1
3HaHuii: "[IponsBoaHas u e€ npumeHeHue"

129 [ToBTOpenue, o6oOIIEHUE, CUCTEMATH3ALIUS 1
3HaHui: "[Ipon3BoaHas u e€ npuMeHeHue"

130 [ToBTOpenue, 0600ImIeHNE, CUCTEMATH3AIUS 1
3HaHui: "MHTErpan u ero npumeHenue"

131 [ToBTOpEHME, 0000IICHNE, CHCTEMAaTH3AIUS 1
3HaHui: "OyHkuun"

132 [ToBTOpeHue, 0600IMEeHNE, CHCTEMATH3AIUS 1
3HaHuil: "OyHkunn"

133 [ToBTOpEHME, 000OIICHNE, CHCTEMAaTH3AIUS 1
3HaHui: "OyHkuun"

134 Wrorosas koHTposbHas paboTa

135 Wrorosast koHTpoabHas paboTta

136 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIIHS 1
3HAHUI

OBILEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 10




HNPOBEPSAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30BATEJBHOW ITPOT'PAMMBI

11 KITIACC
Kon .
IIpoBepsieMble peAMeTHbBIE Pe3yJabTaThl 0CBOECHHSI 0CHOBHOI
NpoBepsIeMOro .
00pa3oBaTeILHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus
pe3yiabrara
1 Uucna u BEIYUCIICHUS
OmnepupoBaTh MOHATUSAMM: HATypajdbHOE, IIEJI0€ YHCIIO; HCIOJIb30BaTh
11 MPU3HAKU JCIIMMOCTH LENbIX YHUCEN, PAa3JI0KEHUE YHCIIA HAa IPOCTHIC
MHOKHUTENH JUIsl pElIeHUs 3a/1a4
1.2 OnepupoBath MOHATUEM: CTENEHb C PAllMOHAJILHBIM IOKa3aTelIeM
13 OnepupoBath MOHATHAMU: JIOTApU(PM UUCIA, JECATUYHBIC U HATYpaIbHbIE
' sorapu(MmeI
2 VYpaBHeHUs! U HEPaBEHCTBA
[IpumensTh CcBoOWCTBa cTemeHH g TMpeoOpa3oBaHUS  BBIPAKEHHM,
2.1 OTIepUPOBATh TMOHSATUSMU: IOKA3aTeIbHOE ypaBHEHHE U HEPaBEHCTBO;
pemaTb OCHOBHBIE THITBI TOKA3aTEIbHBIX YPAaBHEHUH 1 HEPABEHCTB
BoinonHATe npeoOpa3oBaHMsl BBIPAKEHUH, COAEPIKALIUX JIOTapU(PMBbL;
2.2 OIIEpPUPOBATh MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JJOrapu(PMUUECKHX YPABHEHUI U HEPABEHCTB
2.3 Haxoautp pemieHust mpocTelInX TPUroHOMETPUUECKIX HEPABEHCTB
OmnepupoBath MOHATUSMH: CUCTEMA JINHEHHBIX YPaBHEHUH U €€ pEIICHNE;
2.4 UCMONb30BaTh  CHCTEMY JIMHEHHBIX  ypaBHEHUH Ul pelIeHHs
MIPaKTUYECKHX 3aa4
55 Haxomute  pemieHuss NpocTEHIIMX  CUCTEM M COBOKYMHOCTEH
' paroOHATBHBIX YPaBHEHUH U HEPABEHCTB
MonenupoBaTh peanbHbIE CHUTyallud Ha SI3BIKE alreOpbl, COCTaBIATH
2.6 BBIPQ)KEHUS, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBI IO YCIOBHIO 33jayH,
HCCIIeI0BaTh MOCTPOCHHBIE MOJIENH C UCIOIb30BAHUEM aMIapara ajareopsl
3 OyHKIUY U rpaduku
OnepupoBarth TOHATHSAMH: TIepHOAMYEecKas (YHKIUS, TPOMEKYTKH
31 MOHOTOHHOCTH ()YHKIIMH, TOUYKH SKCTpeMyMa (YHKIUH, HAauOoJbIIee U
' HaMMeHbIIIee 3HaYeHUs (PYHKIIMM Ha MPOMEXKYTKE; UCIOIb30BATh UX IS
UcclieIoBaHus (PYHKIIMH, 3a/1aHHON rpadukoM
OnepupoBaTh NOHATUAMHU: TpadUKU IOKa3aTeNbHOM, JorapudMudeckoil u
3.2 TPUTOHOMETPUYECKHX (YHKIMIA; W300pakaTb WX Ha KOOPAWHATHOM

IJIOCKOCTH M MCIIOJIb30BaTh ISl PELICHNs YPaBHEHUN U HEPaBEHCTB




N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKu  JIMHEHHBIX

3.3 YPaBHEHUH M UCIOJIb30BaTh HUX [UIS PEUICHHS CHCTEMBI JIMHEHHBIX
YpaBHEHUI
3.4 Wcnonp3oBare Tpapuky (QYHKIUH JUIST HCCIEAOBAHUS IIPOIIECCOB U
' 3aBUCUMOCTEH U3 IPYruX y4eOHBIX TUCIUILINH
4 Havana maTeMaTn4eckoro aHaiansa
OnepupoBaTh NOHATUAMM: HENpepbIBHAS  (QYHKLHUSA, MPOU3BOAHAS
4.1 (GYHKIMM; UCMONb30BaTh TE€OMETPUYECKMM M (PU3UYECKHH CMBICI
IIPOU3BOJHOMN JUIS PEIICHUs 3a1a4
42 Haxomuth  mpoM3BOJHBIE  3JIEMEHTApHBIX  (YHKLUUH,  BBIYUCIATH
' IIPOU3BOJIHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO (YHKIINH
Hcnonb30BaTh NPOM3BOAHYKO s MCclaeAOBaHHMA  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M IKCTPEMYMBI, IPUMEHATh PE3yJIbTaThl UCCIIEI0BAHUS K
MOCTPOCHUIO TpauKoB
44 Hcnonp30BaTh NPOU3BOAHYIO U1 HaXOXKIACHHS HAWIY4YIIErO PEIICHUS B
' MPUKJIAIHBIX, B TOM YHCJIE COLMAIIbHO-DKOHOMUYECKHX, 3a7adax
45 OmnepupoBaTh MOHATHUSAMH: IE€pBOOOpa3Hasi M UMHTErpaj; IMOHUMATh
' reOMETpUYECKUil M (PU3NYIEeCKUid CMBICI HHTErpala
46 Haxomute mnepBooOpa3Hble 3JIEMEHTAPHBIX  (YHKUMH, BBIYUCIATH
' uHTerpai no ¢opmyne Heiorona — JleiioHua
4.7 Pemars npukiaaHble 3a1a4M, B TOM YHUCIIE COLMAIEHO-3KOHOMUYECKOIO U

(HU3MYECKOTO XapaKTepa, CPEACTBAMH MaTEMAaTHYECKOTO aHaITH3a




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYKACIECHUS
1.1 Hatypanbubie u nensie yncia. [Ipu3sHaky 1eIMMOCTH LEBIX YHCEN
1.2 CreneHb ¢ panoHanbHBIM MOKa3aTeneM. CBOWCTBA CTETIEHU
1.3 Jlorapudm uncna. [lecsTHUHBIE M HATYypaATbHBIE JIOTAPH(PMEI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpa3oBaHme BEIpaXKEHUH, COAEPKAIINX JIOTapUPMBI
99 [IpeoOpa3oBaHue BbIpAKEHUMN, COAEPIKAIINX CTENEHU C PallMOHATBHBIM
' HoKa3areyeM
2.3 [Ipumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 Iloka3arenbHble ypaBHEHHS 1 HEPABEHCTBA
2.5 Jlorapudmuyeckue ypaBHEHHUs U HEPABEHCTBA
26 CucrtemMbl JMHEHHBIX ypaBHEHUU. PelleHHe NpHUKIATHBIX 3a7a4 C HOMOIIbIO
' CHUCTEMBI JIMHEWHBIX YpaBHEHUN
2.7 CucteMbl 1 COBOKYITHOCTH PallMOHAILHBIX YPaBHEHHI U HEPaBEHCTB
58 [IpumeHeHre ypaBHEHUH, CHCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTHYECKUX
' 3a/1a4 M 33]1a4 U3 Pa3IuvIHbIX 00J1acTe HAYKH U PEaTbHOMN KU3HH
3 OyHKIMM U TpaduKh
Oyuxus. Ilepuognueckue ¢yHkuuu. IIpomMeXyTKM MOHOTOHHOCTH (DYHKITUH.
3.1 MakcuMymbl 1 MUHUMYMBI (yHKIMU. Hawmbonblliee W HauMEHbIee 3HAYCHHE
(GYHKIMM Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckue QyHKINU, UX CBOICTBA U rpaUKu
3.3 [Toxa3zaTenbHas u gorapudmudeckas GyHKINHU, UX CBOICTBA U TpaduKu
3.4 Hcnonb3oBanue rpadgukoB GyHKUIUN A715 pelIeHUs] YpaBHEHUHN U TMHEWHBIX CUCTEM
Ucnonb3oBanue rpadukoB (QyHKUMHA Ui HCCIENOBAaHUS  MPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpPbIE BO3HMUKAIOT TPH PEIICHUH 3a1a4 W3 APYTUX y4eOHBIX
IIPEAMETOB U pealbHON JKU3HU
4 Hauana maTemMaTHueckoro aHaausa
4.1 HenpepriBable pyHKIMH. MeTox HHTEPBAIOB ISl PEIICHUS HEPABEHCTB
4.2 [TpousBomnas ¢pynkyn. ['eomerpudeckuii u GU3NIECKUN CMBICT TIPOU3BOTHON
43 [TpousBoaHble dreMeHTApHBIX (QyHKIMH. DOpMysabsl HaXOXKICHUS MPOU3BOIHON
' CYMMBI, IPOU3BEACHHS U YAaCTHOTO ()YHKIMUN
[IpumeHeHrne NPOM3BOAHON K HCCIENOBaHUIO (YHKIUA HAa MOHOTOHHOCTH U
4.4 KCTpeMyMbl. Haxoxxaenrne HanOoIbIIero 1 HaMMEHBIIETro 3HaYeHus (QyHKIIMHA Ha

OTpe3Ke




HpI/IMeHeHI/Ie HpOH3BO)1HOI>1 I HaXOXKACHUA HAWITYYHICTO PCIICHUA B IIPUKJIIAIHBIX

4.5 3amavyax, JJIs ONpeAeNieHHus CKOPOCTH TMporlecca, 3agaHHOro (OpMYJIOH WIH
rpaduxom

4.6 [TepBooOpaznas. Tabauia nepBooOpa3HBIX

47 WuTerpain, ero reoMeTpuueckuii 1 pusnyeckuii CMbICI. BrrurcieHrne nHTerpaia mno

dbopmyne Herotona — JleiiOnura




MPOBEPSIEMBIE HA EI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOMN
ITPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBEpPsAEMOro
TpeOOBaHUS

IIpoBepsieMble TpeOOBaHMS K NPeIMETHBIM Pe3y/1bTATaM 0CBOCHHMS OCHOBHOM
o0pa3oBarTe/IbHOI MPOrpaMMBbl CpeiHero o01ero 00pa3oBaHus

BJIa[[eHI/Ie MCTOJaMHM OOKa3arCIbCTB, AJITOPUTMaMH PCHICHUA 3a4ad; YMCHHC
(hopMyTHpOBaTH M ONEPUPOBATH MOHITHIMH: ONPEACIICHUE, aKCHOMa, TeopeMa,
CIIEZICTBHE, CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCWIbHBIE (DOPMYITHUPOBKH;
NPUMEHATh UX; YyMeHHe (OpMyIHpoBaTh OOpaTHOE U MPOTHUBOIMOIOKHOE
YTBEpPXKIAEHUE, I[PUBOAUTH IIPUMEPHl U KOHTPIPUMEPHI, HCIOJIB30BATh METOL
MaTeMaTHYECKOW WHIYKIMU; TPOBOJUTH JOKA3aTENbHbIC PACCY)KICHUS MpH
pEIICHUN 3a/lad, OICHHWBATh JIOTHYCCKYIO TPAaBWIBHOCTh PACCYXICHHIA; yMEHHE
ONEPUPOBaTh  TMOHITHSAMHU: MHOXECTBO, MOJMHOXECTBO, OMEpaIllMd  HaJ
MHOXECTBAMH; YMCHHC HCIIOJIL30BAaTh TeOpeTI/IKO-MHO)KCCTBeHHBIﬁ amnrmapar ajd
OIIMCAHWs PEATBbHBIX MPOIIECCOB M SBJICHHUI U NIPU PEIICHUH 33134, B TOM YHUCIIE U3
IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPHUPOBATh MOHITHUAMU: Tpad, CBI3HBINA
rpad, aepeBo, MUK, Tpad Ha MIOCKOCTH, YMEHHUE 3aaBaTh M OMUCHIBATH Ipadbl

Pa3NUYHBIMH CIIOCO0AMHM; HCIIONIB30BaTh rpadbl IPU PEIICHUH 3314

YMeHue onepupoBarh MOHSATUSAMH: HATypaIbHOE YHCIIO, LIE€TI0€ YHCIIO, CTENEHb C
LeNBIM TIOKa3aTelieM, KOpEHb HATypajdbHOW CTENEeHH, CTEMEHb C palMOHaTbHBIM
MOKa3aTeyieM, CTENeHb C JCHCTBUTEIBHBIM MTOKa3aTeneM, Jlorapudm ducia, CHHYC,
KOCHHYC M TaHT€HC MPOU3BOJIBHOTO YHKCJIA, OCTATOK IO MOJYJIO, palMOHAIBHOE
YUCJIO0, UPPALMOHAIBHOE YHCII0, MHOYKECTBA HATYPAIbHBIX, IIEJIbIX, PAlIUOHAIBHBIX,
NEUCTBUTEIBHBIX YHCEN, YMEHHE UCIOJb30BaTh MPHU3HAKU  JIEIUMOCTH,
HAaUMEHbBIINN OOIIUI AeTUTENh U HAUMEHbIIIee o0IIee KpaTHoe, anroputM EBknnaa
IpU pElIeHUH 3a/lady; 3HAKOMCTBO C Pa3UYHBIMHU TO3UIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHHUE BBINOJHATh BBIUMCICHUE 3HAuUeHUH U mpeoOpa3zoBaHUs
BBIpQXEHUM CO CTemeHAMH H Jorapudmamu, mpeoOpa3zoBaHus ApPOOHO-
paroHaNbHBIX BBIPKCHU; yMEHHE OTIepUPOBAThH MOHSITUSIMHU:
MOCJIEIOBATEIHLHOCTD, apu(MeTHIECKas MPOTPECCHUsI, TEOMETPUIECKask TPOTPECCHS,
OeCKOHEYHO yObIBalOILasi TIeoMEeTpUYecKas NpOrpeccHsi; yMEHHE 3a7aBaThb
MOCJIEI0BATENbHOCTH, B TOM YHUCIIE C MTOMOIIBI0 PEKYPPEHTHBIX (POPMYJ; YMEHUE

OIICPHUPOBATH IMOHATHUAMHU: KOMIIJICKCHOC 4YHCIIO, COHpH)KéHHBIe KOMIIJICKCHBIC




qucia, MOAYJIb U apTyMEHT KOMILJIEKCHOTO 4Hcla, (popma 3amucu KOMIUIEKCHBIX
gyrcen (reoMETpHUEecKas, TpPUTOHOMETpUYecKass | anredpandeckas); yMeETh
MIPOU3BOIUTH apuPMETHUECKHE ACHCTBUS ¢ KOMIUIEKCHBIMU YMCIIaMH; IPUBOANUTH
MpPUMEphl  UCIONb30BaHUSI KOMIUIEKCHBIX YHCEN; ONEPUPOBATH TMOHATUSMU:
Marpunia 2xX2 u 3%X3, omnpeAeNuTellb MaTpHUIbl, TE€OMETPUYECKUN CMBICI

OIIpCACIUTECIIA

YMeHne  omnepupoBaTh  MOHATHSAMHU:  PAlMOHAJbHBIE,  HUPPALMOHAJIBHBIE,
MOKa3aTeNbHbIe, CTETIEHHBIE, JIoTapu(pMHUUECKUEe, TPUTOHOMETPUIECKNE YPAaBHEHUS
U HEPABEHCTBA, MX CUCTEMBI; YMEHHUE OIIEpUPOBATH IOHATUAMM: TOXKIECTBO,
TOKJIECTBEHHOE ITpe0Opa3zoBaHue, ypaBHEHHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUN U
HEPaBEHCTB, PaBHOCWJIBHOCTb YPABHEHUM, HEPABEHCTB U CUCTEM; YMEHHUE peIlaTh
YpaBHEHUS, HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PA3IMYHBIX NIPUEMOB; PELIATh
YpaBHEHUS, HEPAaBEHCTBA M CUCTEMBI C IApaMETPOM; IPUMEHATh ypaBHEHUS,
HEPAaBEHCTBA, MX CHUCTEMBl Ul DPELIEHUS MaTeMaTHYeCKUX 3aJad U 3ajad U3

Pa3NIUYHBIX 00JacTel HAYKHU U PEAbHOM KU3HU

YMeHue onepupoBaTh NOHATHAME: (YHKIIHS, YETHOCTh (YHKIIUH, IEPUOAUYHOCTh
(GYHKIMM, OTPAaHUYEHHOCTh (YHKIIMHM, MOHOTOHHOCTH (YHKLHH, 3SKCTPEMYM
GbyHKIIMK, HauOOJbIEe W HAWMMEHbINEe 3HAYeHUs (YHKIMA Ha TPOMEKYTKE,
HeTpepbiBHAs (QYHKIMS, aCHMOTOTHI Tpaduka (yHKIMH, TepBas W BTOpas
MPOU3BOIHAS (YHKIMHM, F€OMETPUYECKUN M (PU3UUECKHI CMBICT IPOU3BOIHOM,
nepBooOpaszHas, onpeaeaEHHbIA HHTErpall; YMEHUE HaAXOAUTh aCUMITOTHI Tpaduka
(GYHKIIUM; yMEHHE BBIYUCISATH MPOU3BOJIHBIE CYMMBI, POM3BEICHHUS, YACTHOTO U
KOMITO3ULIMU (PYHKIMH, HaXOAUTh YpaBHEHUE KacaTelbHOU K rpaduky QyHKIUU;
YMEHHUE HaXO/UTh MPOU3BOIHBIC dJIEMEHTAPHBIX (YHKIINI; YMEHHE HCIIOIB30BaTh
MIPOU3BOJIHYIO JUIS HCCIIeIOBaHUS (DYHKIIUH, HAXOAUTh HanOOJIbIIINE U HAUMEHBIIIHE
3Ha4eHus1 PyHKIUH; CTPOUTH rpa)Ku MHOTOUWIEHOB C MCIIOJIb30BAaHUEM arapaTa
MaTeMaTHYECKOTO aHalW3a; NPUMEHATHh TPOU3BOAHYIO JUIS  HAXOXKACHUS
HAWTYYIIIero PeuIeHUs B MPUKIIAJHBIX, B TOM YUCIIE COIUATEHO-9KOHOMUYECKUX U
¢u3nuecKkux 3agavax; HAXOAMTh IUIOMAAM M OO0OBEMBI (QUIYp C IOMOIIBIO
MHTErpaJia; MPUBOAUTH MPUMEPHl MaTEMaTHYECKOIO0 MOJICIIMPOBAHUS C MIOMOUIbIO

middepeHnanbHBIX ypaBHEHUH

YMeHue omepupoBaTh MOHATHAMHU: Tpaduk QGyHKIUH, oOpaTHas QYHKIHS,
KOMIO3HMIUS  (QYHKIMHA, JIMHEWHAs  QYHKIMS, KBajgpaTHyHas  (YHKIIHSA,
parmoHasibHasi (QYHKIMS, CTeneHHas (DyHKIMs, TPUTOHOMETpUYecKue (yHKIIWH,
oOpaTHbIe TpUTOHOMETpHUUYECKHE (DYHKIIMH, MOKa3aTelnbHas M JorapudMudecKas

GyHKIIMM; YMEHHME CTPOUTb TIpauKU HW3Y4eHHBIX (YHKIUM, BBINIOIHITD




npeoOpa3oBaHust rpagukoB (YHKLUH, HCHONb30BaTh TIpadHUKU Uil HU3y4YeHUsS
MIPOIIECCOB U 3aBUCUMOCTEH, IPU pelIeHNH 3a]1a4u U3 JPYTUX y4eOHBIX IPEIMETOB U
3aJa4 W3 pealbHOM JKU3HU; BBIpaXaTh (opMyJaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIOJIb30BaTh CBOWCTBA W Tpaduku GYHKUUN AN pelieHus
ypaBHEHUH, HEPABEHCTB U 33/1a4 C MapaMeTpamu; U300pakaTb Ha KOOPJIUHATHON

IINIOCKOCTH MHOXKCCTBA peI_HeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pernaTh TEKCTOBBIE 33/1a4M Pa3HBIX TUIIOB (B TOM YHCJIE HA TPOLIEHTHI, 10JIU
U 4acTH, Ha JBM)KEHHUE, paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJIOTH, 33/a4H U3
obyiacTh  ympaBlieHHsT JUYHBIMA UM CEeMEHHbIMH (pUHAHCAMM); COCTaBIATH
BBIPDAKCHUSI, YPABHEHHUs, HEPABEHCTBA M MX CHUCTEMBl 110 YCIOBHUIO 3a/auH,
HCCIIEZIOBATh MOYYEHHOE PEILIEHUE U OLIEHUBATh PABIONOA00HOCTh PE3Y/IbTATOB;
YMEHUE MOJEIUPOBATh PEAJbHBIE CUTYAaLlUH HA S3BIKE MAaT€MaTHKU; COCTaBIATh
BBIPQXCHMSI, YPAaBHEHHS, HEPAaBEHCTBA M MX CHCTEMbI II0 YCIOBHMIO 3a/auH,
UCCIIeIOBaTh IOCTPOCHHBIE MOJENU C UCIOJIb30BAaHHEM armapara aiareOpsl,

HMHTEPIPETUPOBATH ITOIYYCHHBIN pe3yIbTaT

YMeHue omepupoBaTh IMOHATHSMHU: cpelHee apu(MeTHYecKoe, MeAuaHa,
HauOoJbIlIeE M HAMMEHBIIEC 3HAYCHUsS, pa3Max, JIHUCIEPCHs, CTaHIAPTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHHE W3BJIEKAaTh, HMHTEPIPETUPOBATH
nH(popMaIuio, MpeACTaBIECHHYI0 B TaOmuIax, Ha JAuarpamMmmax, TIpadukax,
OTPXAIOIIYID CBOWCTBA PEAIBHBIX TNPOIECCOB M SBJICHUH, TPEICTABIIATH
MHPOPMAIIMIO C MOMOIIBI0 TAONHII M JUarpaMM; HCCIIEIOBaTh CTaTHCTUYCCKHE
AaHHBIC, B TOM 4YHUCJIC C NMPHUMCHCHUEM l"pa(l)I/I'-IeCKI/IX MCTOOB U JJICKTPOHHBIX
cpencTB; TpadUYecCKH WCCIEA0BaTh COBMECTHBIE HAONIOACHUS C TOMOIIBIO

JyarpaMM pacCeUBAHMS U JIMHEUHOW perpeccuun

YMeHue omnepupoBaTh MOHATHAMHU: CIyYalHBIM ONBIT M CIydaifHOE COOBITHE,
BEPOSITHOCTb  CIIy4ailHOrO COOBITHS; yMEHHE BBIYHCISATH BEPOATHOCTH C
UCIIONIb30BaHUEM TpaHUuecCKUX METONOB; NPHUMEHATh (OPMYIBI CIIOKEHHUS W
YMHOXEHHS BEpPOSATHOCTEH, PopMyiy MOTHON BeposiTHOCTH, Gopmyny beprymim,
KOMOMHATOpPHBIE (DaKThl U GOPMYJIBL; OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH;
YMEHHME OIECpUPOBATh IOHATUSAMHU: CIlydalHas BEJIMYMHA, paclIpelecHue
BEPOATHOCTEH, MaTeMaTH4eCKOE OKHUJAaHWe, JHUCIEpPCHs U CTaHJApTHOE
OTKJIOHEHHE CIy4alHOW BEeNWYMHBI, (DYHKIUM paCHpeleseHUus] U IJIOTHOCTH
PaBHOMEPHOIO, IOKA3aTEJIbBHOIO M HOPMAJIbHOIO pPACIpEICIICHUI; YyMEHHE
UCIIOJB30BaTh CBOMCTBA W3YYCHHBIX paclpelesieHul I peleHHs 3a1ad;
3HaKOMCTBO C MOHATHUSAMHU: 3aKOH OOJIBIIMX 4YHCEJ, METOJbl BbIOOPOUYHBIX

HCCHGHOB&HHﬁ; YMEHUE NPUBOJUTE IIPUMEPHI ITPOABJICHUA 3aKOHA OOJIBIIINX YHCEN




B TPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSAX, YMEHHE OMNEPUPOBATH MOHATUSIMHU:
COYEeTaHHEe, TMEePEeCTaHOBKAa, YHWCIO COYETaHWH, YHUCIO TIEPECTaHOBOK; OWHOM
HproToHa; ymeHHe NpUMEHSITh KOMOWHATOpHBbIE (aKThl U PACCYKACHUS s
pelieHust 3a/1ad; OIICHHWBATh BEPOSTHOCTU pEalbHBIX COOBITHI; COCTaBIATH

BEPOATHOCTHYIO MOJIENIb M HHTEPIPETHUPOBAThH MOTYYCHHBINA Pe3yIbTaT

YMeHne onepupoBaTh MNOHATHAMH: TOYKA, IpsiMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, Jyd4, BEJIWYMHA YIJIA, IUIOCKUM YroJj, JBYTPAHHBIM yroJl, TPEXTPaHHBINA
YIOJI, CKpPELIMBAIOIIKAECS MpsSMbIe, MNapPAIENIBHOCT W NEPIEHIUKYISIPHOCTD
IIPSAMBIX U IUIOCKOCTEH, IOl MEXAY NPAMBIMH, YTOJI MEXIY IPSIMOU U IIJIOCKOCTHIO,
YIOJI MEXAY IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE MEKIY
IIPSIMBIMH, PACCTOSIHUE MEKY IUNIOCKOCTSIMH; YMEHHE UCIOJb30BaTh IIPU PEIICHNUN
3a7a4 U3y4eHHbIe (DAKThl U TEOPEMBI IJIAHUMETPUH; YMEHUE OLIEHHBATh pa3Mephl
O00BEKTOB OKPY)KAIOLIET0 MHpPA; CTPOUTh MAaTeMaTHUECKHE MOJENTH C MOMOIIbIO
FEOMETPUYECKUX IOHATUN U BEIWYMH, PELIATh CBS3aHHBIC C HUMHU IPAKTUYECKHUE

3aJa4yun
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YMeHue omnepupoBaTh MOHITHSAMH: IUIOMIAAL  (urypsl, 00bEM  Qurypsi,
MHOTOTPAHHUK, TPAaBUIbHBIA MHOTOTPAHHUK, CEYEHHE MHOTOTPAaHHHUKA, KYO,
napasuiesienume i, Npu3Ma, mupamuaa, GUrypa u HoBepXHOCTh BpaIlleHHs, LIUIHHIID,
KOHYC, Iap, cdepa, Iiomaas chepbl, MIomaab TOBEPXHOCTH MHUPAMUIbI, TPU3MBI,
KOHYCa, HWIMHJpPA, 00bEM Ky0a, IpSIMOYrOJbHOTO Mapaljiesienunena, TupaMu/bl,
MpU3MBL, HWIMHIpPA, KOHYyca, IIapa, pa3BEPTKa MOBEPXHOCTU, CEUCHHUS KOHYyca U
UWIMHJpA, MNapajuielbHble OCH WJIM OCHOBAaHHUIO, CEYEHHME IIapa, IUIOCKOCTD,
Kacatroujasics cepbl, HMIMH]PA, KOHYCAa; YMEHHE CTPOUTh CEU€HHE MHOTOTPAHHUKA,
n300pakaTb MHOTOTPAHHUKH, (UTYpPHl U MOBEPXHOCTH BpAILEHUs, UX CEUCHHUs, B
TOM YHCJIE C NOMOUIbK IEKTPOHHBIX CPEACTB; YMEHHE IPUMEHATH CBOWCTBA
TrE€OMETPUYECKUX  (HUTYp, CaMOCTOATENbHO  (OPMYIUPOBATH  OMPEACICHUS
u3ydaemblx (QUryp, BBLABHraTh TUIOTE3bI O CBOMCTBaX M  MpH3HAKax
reOMETPUYECKUX (PUTYp, 0OOCHOBBIBATh MJIM OTPOBEPraTh MX; YMEHHE MPOBOIUTH
KJIacCU(pUKAIUIO (DUTYp MO Pa3IUYHBIM TMPU3HAKAM, BBITOIHATH HEOOXOAMMBIE

JAOIIOJHUTCIIbHBIC ITOCTPOCHUA
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YMeHue onepupoBaTh MOHATHUSMHU: JIBIXKEHHE B IPOCTPAHCTBE, MapajuieibHBIH
MEepEeHOC, CUMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE, TIOBOPOT, MPEOOpa3oBaHKe
moa00us1, oT00HBIE PUTYPHI; YMEHHUE PACTIO3HABATH PaBHBIC U TTOI00HBIEC (DUTYPHI,
B TOM YHCIIE B TIPUPOJIE, UCKYCCTBE, APXUTEKTYPE; UCIOIH30BATh T€OMETPUICCKHE
OTHOIICHUS TIPY PEIICHUH 33Ja4; HAaXOJUTh T€OMETPUYECKUE BEIHUYUHBI (ITUHA,

yroJi, MJouaab, 00bEM) MpHU PEIICHUH 3a/1a4d U3 APYTUX y4eOHBIX MPEAMETOB U U3




pearbHON KU3HU; YMEHHE BBIYMCIATH F€OMETPUUYECKHE BEJIWYMHBI (JJIMHA, yrod,
Iomaab, 00bEM, IUIOIIAAb MOBEPXHOCTH), UCHOIb3Yysd H3y4deHHBbIE (HOPMYIBI U
METOJIbl, B TOM YHCIIE: IUIONIa[(b MOBEPXHOCTH MHUPAMHJbIL, TPHU3MBbIL, KOHYCa,
UWIMHIpA, Momans cdepbl; 00bEM Kyba, MPSMOYTOJLHOTO Mapasienenunena,
MUPAMUJBL, TPU3MBI, LHWIHHIpPA, KOHYCa, IIapa; YMEHHE HaXOJUTh OTHOIIECHHE

00BEMOB TIOJTOOHBIX (hUTYP
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Vmenue OIICPHUPOBATE NMOHATUAMMU: MPAMOYTOJIbHAA CUCTEMA KOOPAWHAT, BEKTOP,
KOOpAWHATBI TOYKH, KOOPAWHATBI BEKTOpPA, CyMMa BCKTOPOB, IPOU3BECACHUC
BCKTOpa HA 4YHCJIO, PA3JIOKCHUC BCKTOpPA IIO 683140}’, CKaJIIpHOC IPOU3BCACHUC,
BCKTOPHOC IIPOU3BCACHUC, YIoJ MCEXKAY BCKTOpaMH, YMCHUC MHCIIOJIB30BATh
BeKTOpHBIﬁ u KOOpILI/IHaTHHﬁ MCTOJ MJIA PCIICHUSA ITCOMCTPHUYCCKUX 3aa4d U 3aJa4

JPYTUX y4eOHBIX MPEIMETOB
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YMmeHue BbIOMpATh MOAXOMSMIIMKA METON JUIS pPEIIeHUs 3a/la4yd; TOHUMaHUe
3HAYUMOCTH MATEMaTUKU B U3yYEHHUH MPHUPOJHBIX U OOIIECTBEHHBIX MPOIIECCOB U
SIBIIGHUH; YMEHHE paclio3HaBaTh MPOSBICHHE 3aKOHOB MaTEMAaTHKU B UCKYCCTBE,
yMEHHUE MPUBOIUTH MPUMEPHI MATEMATUYECKUX OTKPBITUI POCCUIICKON U MUPOBOIA

MaTeMaTH4ecKoi HayKHnu




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA EI'D

IO MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA
1 Yucna v BEIYUCICHUS

1.1 HarypanbHbie u niensie uncna. [Ipu3Haku qeTMMOCTH HENbIX YUCeT

12 Panmonanenpie uncna. OOBIKHOBEHHBIE M JICCATUYHBIC JApPOOM, MPOIEHTEHI,
' OECKOHEYHbIE TEPUOINUYECKHE IPOOH

13 ApudmeTnueckuil KOpeHb HaTypalibHOM creneHu. JledcTBUS ¢ apupMETHIECKUMHU
' KOPHSIMU HAaTypaJlbHOW CTETICHH

14 Crenenp ¢ mnenbiM mokazareneM. CTemeHb C palMOHAIBHBIM ITOKa3aTeNeM.
' CBoiicTBa cTeneHu

15 CuHyCc, KOCHHYC WM TaHTEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm yncna. JlecaTHuHbIC U HATYpaIbHBIC JOrapu(MBbI

JelicTBuTenbHble uncia. ApupMETHYECKHE Omepaluu ¢ JIeUCTBUTEIbHBIMU
1.7 yucinamu. [lpuOnmkE€HHBIE BBIYKMCICHUS, NpPaBWIA OKPYIJICHHS, TNPHUKUAKA W
OLICHKA Pe3yJIbTaTa BbIYM CICHUN

1.8 [TpeoOpa3oBaHue BbIpaXEHUI

1.9 KomrutekcHble uncia
2 VpaBHEHHUS U HEPABEHCTBA

2.1 Llenbie u 1pOOHO-pAIIMOHATIEHBIE YPABHEHHSI

2.2 WppanuoHaabHbIe YpaBHECHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapupMUIECKUe ypaBHEHUS

2.5 Lenbie u ApoOHO-paAIIOHATIEHBIE HEPABEHCTBA

2.6 HppaimoHaabHbIe HEPABEHCTBA

2.7 [Toka3zarenbpHbIC U JTOTapUPMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpruveckre HepaBeHCTBA

2.9 Cucrembl U COBOKYTHOCTU ypaBHEHUI 1 HEPABEHCTB

2.10 | VYpaBHeHwus, HEpaBEHCTBA U CHCTEMBI C TTApAMETPaMU

2.11 Marpuua cucremsl JIMHEHHBIX ypaBHeHUH. OnpenenuTesib MaTpULlbl
3 OyHK1IMU U TpaduKu




®Oynknus, crnocodsl 3ananus QyHkiuu. ['padux ¢yHkuuu. B3anmHo obOparHble

3 ¢bynkiun. YérHble 1 HeuéTHbIe QyHKUMU. [lepuoauueckue GpyHKIMMN
OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHMM ¢yHkumu. Hynmu QyHKImm.
3.9 [TpomexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKILIUH.
' MakcumyMbl U1 MUHMMYMBI QyHKIMH. HamOonbliee W HauMeHbIIee 3HAUYEHUE
(GYHKIIMU Ha IPOMEXKYTKE
33 CrenenHast (pyHKIMS C HATypalbHBIM M IENbIM TOKa3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-Oi CTENeHn
3.4 Tpuronomerpudeckre QyHKINU, UX CBOMCTBA U IpapUKH
3.5 [TokazarenpHas u norapudmudeckas GyHKIIMH, ©X CBOWCTBA U Tpaduku
36 Touku paspeiBa. Acumnrtorsl rpadukoB ¢yHkuuil. CpoiicTBa (QyHKIMIA,
' HENpPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS TOCIEI0BATEILHOCTEH
3.8 ApudmeTrueckas ¥ reomeTprueckas nmporpeccun. @opmyria CI0KHBIX MPOIEHTOB
4 Havana maremaTuueckoro aHaiausa
4.1 [TpouzBonnas ¢pynkiuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (GYHKIUH
[IpuMeHneHrne MPOW3BOJHOW K HCCIEIOBaHUIO (YHKIIMA HA MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxokeHre HauboIbIero 1 HAMMEHbIIETO 3HAYeHNUs (PYHKIUN Ha
OTpE3Ke
4.3 [TepBooOpaznas. Murerpan
5 MHosxecTBa U JIOTHKa
5.1 MHosecTBO, onepanuy HaJl MHOKecTBaMu. Jlnarpammsl Diiniepa — Benna
5.2 Jloruka
6 BeposiTHOCTD U cTaTuCTHKA
6.1 OmnwucarenpHas CTaTUCTUKA
6.2 BepostHocTb
6.3 Komb6unaropuka
7 Ceomerpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [TpsiMble U IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena v OBEPXHOCTH BPAILEHHSI
7.5 KoopauHatbel 1 BEKTOPHI







