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HOACHUTEJIbHAS 3AIIMCKA

VY4eOHsplii Kypc «Anrebpa W Havajla MaTEeMaTHUYECKOTO aHAIM3a» SIBISICTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B IPOrPaMME CPEIHEro OoOIIero odpa3oBaHUS,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00ECIeUrnBaeT MHCTPYMEHTAIbHYIO 0a3y s
U3YYCHHS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYTrod CTOPOHBI, (hOPMHUPYET
JOTHYECKOe M abCTpaKTHOE MBIIIICHHE 00YyJaroNINXcs Ha YpOBHE, HEOOXOANMOM
JUTSE OCBOCHUSI MHPOPMATUKH, OOIIECTBO3HAHUS, HICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIUIUTMH. B pamkax maHHOro y4eOHOro Kypca oOydaromniuecss OBJIaJeBAaIOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM HayKd, KOTOopas (OpMYIUPYET CBOU
JTOCTIKCHHUS B MaTeMaTHIeCcKou popme.

VYyeOHbIlt Kypc anreOpbl U Hayajd MaTEMaTHYECKOro aHaliu3a 3aKJaJbIBaeT
OCHOBY [JIi YCTENIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMUHU, OHOIOTHUH,
TTOHMMAaHUSI OCHOBHBIX TCHICHIINN pa3BUTHS SKOHOMUKH U OOIIECTBEHHOU JKU3HH,
TIO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HH(PPOBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHSAX, YBEPEHHO HCIIOJIL30BAaTh WX IS JATbHEUIIEro oOpa3oBaHUS W B
MIOBCETHEBHOM XKM3HU. B TO ke BpeMsi OBIajeHNe aOCTPAKTHBIMH W JIOTHUECKH
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTHYeCKOro aHaju3a pa3BUBACT
YMEHUE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTB, JOKa3bIBATh
YTBEPKJCHUS C TIOMOIIBI0 MHAYKIIMU M PACCYKIaTh JAEHYKTHBHO, UCIIOJIb30BaTh
00001IeHre W KOHKPETH3aIlui0, a0CTparupoBaHWE W aHAJOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHIECKOE MBIITUICHHE.

B xonme m3yuenus yueOHOro Kypca «Anrebpa W Havala MaTeMaTHYECKOTO
aHanu3a» OOYYarolIuecs MOTY4YaloT HOBBIA OIBIT PEIICHUS MPHUKIAAHBIX 3a/ad,
CaMOCTOSITETTLHOTO TIOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEIEH peaTbHBIX CHTYyaIui,
WHTEPNPETAllMA  TIOJYYCHHBIX  PEIICHWH, 3HAKOMATCS C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B TMPHPOJIE, HAyKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUIECKUMH OTKPBITHSIMU M X aBTOPAMH.

VY4eOHpIli Kypc 00JagaeT 3HAYUTEIBHBIM BOCIUTATEIHHBIM TOTCHIIHAIIOM,
KOTOPBI peanu3yeTrcss Kak 4Yepe3 Yy4eOHbIM MaTepuan, CrocoOCTBYIOMIUN
(OPMUPOBAHUIO HAYYHOIO MHPOBO33PEHHUS, TaK W dYepe3 crnenuduky ydeOHOM
JESTENbHOCTH, TPEOYIOMeH MPOAOHKUTEIbHON  KOHIEHTPAIlM  BHUMAaHUS,
CaMOCTOSATEITLHOCTH, aKKypaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYYCHHBIN pe3ysIbTaT.

B ocHOBe MeToanku 00y4ueHHs anredpe u HayajaM MaTeMaTHIeCKOro aHaln3a
JIKUT ACATETHHOCTHBIA IPUHIIAIT 00 YICHUS.

B cTpykType yuebHOro Kypca «Anredpa u Hayaia MaTEMaTHIECKOTO aHAITN3a)
BBIICJICHBl  CIAEAYIOIIHE COAEPXKATEIbHO-METOANYEeCKue JuHuU: «Yucma wu
BEIYHCIICHUS», «DyHKIMM U rpadukny, «YpaBHCHHS W HepaBeHCTBay», «Hauana
MaTEMaTUYECKOTo  aHaiam3a», «MHoxecTBa W Joruka». Bce oOcCHOBHBbIE
COZIepP KATEIbHO-METOIMYECKHE JIMHUW U3Y4YalOTCS Ha TPOTSHKCHUM JIBYX JIET



0o0y4eHHs Ha YPOBHE CpPEHEro OO0IIEero 00pa3oBaHusl, €CTECTBEHHO JIOMOJIHSIS JPYT
Jpyra 1 MOCTENEHHO HACHIIIAasCh HOBBIMU TEMaMHU U pa3jenamu. JlaHHbi ydeOHbIN
KypC SIBJISIETCS WHTErPAaTUBHBIM, IOCKOJIBKY OOBEAUHSIET B cebe cojiepKaHue
HECKOJIbKUX MAaTeMaTHYECKHX AMCIUIUIMH, TaKUX KakK anredpa, TPUTOHOMETpPHS,
MaTeMaTUYECKUM aHATU3, TEOPUS MHOKECTB, MaTeMaTuueckas jJjoruka u apyrue. [lo
Mepe TOTO KaK 00ydJaroluecs: OBJIaIeBaOT BCE Ooyiee MUPOKUM MAaTeMaTHUYECKUM
anmapaTroM, y HUX IMOCJIEeI0BAaTeIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMAaTHUECKYI0 MOJI€Jb peaJlbHON CHUTyallud, NPUMEHSTh 3HaHUS,
MOJIYYEHHBbIE TIPU H3YYECHHHM Y4eOHOro Kypca, JUIS PELICHHs CaMOCTOSITEIBHO
chopMyIHMpOBaHHON MaTeMaTHYECKOW 3aJayd, a 3aTeM HHTEPIPETHPOBATH CBOU
OTBET.

ConepxatenbHO-MeTOANYeCKast JUHUA «YHucna v BBIYUCIIEHUS» 3aBEPINACT
(dbopMUpOBaHNE HABBIKOB MCIOJIB30BAHMS IEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOI'0 0011ero oopazoBanus. Ha ypoBHe cpegHero ooiiero
oOpa3zoBaHuss 0co0O€ BHHUMaHHE yAensercs (OpMUPOBAHUIO  HABBIKOB
pallMOHANLHBIX BBIUMUCICHHM, BKJIIOYAIOIIMX B CE€0S HCIOIb30BaHUE Pa3IUYHBIX
dbopM 3amucu 4uclia, yMEHUE JeNaTh MNPUKHUAKY, BBINOIHIATH MPUOIMKEHHBIE
BBIYMCIICHUS, OLICHUBATh YHUCIIOBBIE BBIPAXKEHUS, padOTaThb C MAaTEeMAaTHUYECKUMHU
KOHCTAaHTaMU. 3HAKOMbIE OOY4YalOIIMMCSI MHOXKECTBAa HATYypaJIbHBIX, UENbIX,
pallMOHANBHBIX M JICUCTBUTENBHBIX  YHUCENT  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4ucen. B  KakaoM ©3 3THUX MHOXKECTB pacCMaTpUBAIOTCS
CBOMCTBEHHBIE €My crenuduueckre 3aJadyd U ONepaluu: JACJICHHE HaIlleno,
OMEPUPOBAHUE OCTAaTKAMM Ha MHOXECTBE IIEJIbIX YMCENl, O0COObIe CBOIICTBA
palMOHAJIbHBIX U UPPAIMOHAIIBHBIX YUCEN, apuPMETHYECKUe OIepaluu, a Takxke
U3BJICYEHUE KOPHSA HATYpaJbHOM CTENEHW Ha MHOKECTBE KOMIUIEKCHBIX YHCE].
brnarogapst mocienoBaTeIbHOMY pPACHIMPEHUIO Kpyra HCIOJIb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOKHOCTSIMHU MX MPUMEHEHUS JJIsI PElICHUs Pa3lIMYHbIX 3a7ad
dbopmupyeTcsi IpeACcTaBICHUE O €IUHCTBE MAaTeMaTUKH KaK HAayKu W €€ pojid B
NOCTPOCHUU MOJIeNIel pealbHOr0 MHpa, HIUPOKO HCIOJB3YIOTCA 0000IIeHUE U
KOHKpETHU3aIIUsl.

Jlunusa «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCS Ha MPOTSKEHUU BCETO
oOy4eHHs] Ha YpPOBHE CpEIHEro oOIero o0pa3oBaHUs, MOCKOJBKY B KaKIOM
paznene IlporpaMmbl TPEnyCMOTPEHO pEIICHHE COOTBETCTBYIONIMX 3adad. B
pe3yabTare oOOydYalollMecsl OBJIaJIEBAIOT PA3IUYHBIMU METOJIAMH  PEIICHUS
pallMOHANIbHBIX, HUPPALMOHAJIBHBIX, IMOKa3aTElIbHBIX, JIOTapUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHUM, HEPAaBEHCTB M CHUCTEM, a TaKxke 3ajad,
comepKamux napameTpbl. [lomyyeHHble yMEHUS IIMPOKO HCIOJB3YIOTCA MpHU
UCCIIeIOBaHUU (DYHKIIMA C TIOMOIIBI0 MTPOU3BOJAHON, TIPU PEIICHUHA TPHUKIATHBIX
3a/7a4 U 3a7a4 Ha HaXOXJEeHHWE HauOOIbIIUX M HAUMEHBIINX 3HAYEHUU ()yHKIIHH.



JlanHasi conepkarenbHasi JIMHUSL BKJIIOYAeT B ce0s Takke (popMUpOBaHUE YMEHUU
BBIMOJNHATh  pacuéTel 1o  (opmynaMm, MpeoOpa3oBaHUs  PALUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKEHHMM, a TAKXKE BBIPAKECHUH,
coJlepKallluX CTeneHu U Jorapudmel. brarogaps u3ydeHuro anreOpandeckoro
MaTepHalia IPOUCXOIUT JajdbHENIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPaKTHOT O
MBILUIEHUST 00y4aromuxcsi, GOPMUPYIOTCS HABBIKU JEITYKTUBHBIX PacCyXICHUH,
paboThl C CHMBOJIBHBIMH (OpMamH, MpPEICTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJE PABEHCTB U HEpaBEHCTB. AlreOpa npennaraer 3ppeKTuBHbIE
UHCTPYMEHTBI [JIsl pEHICHUs] TMPAKTHUYECKMX U €CTECTBEHHO-HAy4YHBIX 3ajady,
HarJIsIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxarenbHo-MeTonuyeckass JUHUS «DyHKIUM U TpaduKku» TECHO
NeperieTaeTcs ¢ JPYrUMU JIMHUSAMHM Y4e€OHOro Kypca, MOCKOJIbKY B KAaKOM-TO
CMBbICJIE 3aJa€T NOCIEN0BATENBHOCTh U3YUeHHs MaTepuana. M3yueHue cTeneHHoxu,
NOKa3aTeNIbHOM, JIorapu(MUUECKON U TPUTOHOMETPUUECKUX (DYHKLIMH, UX CBOMCTB
U rpauKoB, UCTONb30BaHUE (QYHKIUN UIA pelIeHus 3a1a4d U3 APYruX y4eOHbIX
OPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEIICHHEM ypaBHEHUN M HepaBeHCTB. [Ipum 3TOM OonblIOe BHMMaHHE
ynensiercst GOpMHUPOBAHUIO YMEHHS BbIpakaTh (OpMyIaMH 3aBUCUMOCTH MEXAY
pazIMYHBIMH BEJIMYMHAMH, MCCIEI0BaTh IOJYyYEHHbIE (PYHKLIUHU, CTPOUTH UX
rpaduku. Matepuai 3Toil coaepkaTeIbHOM JIMHUK HAIICJICH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, MIO3BOJISIOIINX BbIPA’KaTh 3aBUCUMOCTH MEX/1y BETMUUHAMU B Pa3INYHON
dbopme: aHAIMTHYIECKOM, Tpadudeckoit u caoBecHOU. Ero m3ydueHue crnocoOCTByeT
Pa3BUTHUIO AJTOPUTMHUUYECKOTO MBIIIJIEHUS, CIHOCOOHOCTH K OOOOIIEHHIO U
KOHKPETHU3aIMH, UCTIOIb30BAHUIO aHAJIOT Hil.

ConepxarenbHas auHMs «Havana mareMaTndyeckoro aHajn3a» IO3BOJISET
CYLIECTBEHHO PaCIIMPHUTh KPYr KaK MATEMAaTHYECKHUX, TaK U NPHUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYaronIMMCsl, TaK KaK y HUX IOSBISETCA BO3MOYKHOCTb CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIMMA, ONpeAensaTb MX HauOONbIIME W HaWMEHbIINE
3HAYECHMs], BBIYMCIATH IUIOMAAU (GUIYp U OOBEMBI TE€l, HAXOAUTh CKOPOCTU WU
YCKOpeHHsI TmpoueccoB. JlaHHasg coaep)karenpHas JIMHAA OTKPHIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHMS MAaTeMaTHYEeCKMX MOJIeJed peaJbHbIX CHUTYalUH,
I03BOJISIET HAXOAUTh HAMJTyUllIee pELIEHUE B IPUKIIAHBIX, B TOM YHUCJIE COLIUATbHO-
HKOHOMUYECKHUX, 3aJadaX. 3HAKOMCTBO C OCHOBAaMHM MaT€MaTHYECKOTO aHajau3a
CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMATBHO-IOIHYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS, (POPMUPOBAHUIO YMEHHMW pACIIO3HABATh MPOSIBJICHUS 3aKOHOB
MaTEMATHUKH B HayKe, TEXHUKE U UCKyccTBe. O0yyaromyecs y3HatoT O BbIIAOIINXCS
pe3ynbTaTax, MOJIYYEHHbIX B XOJI€ Pa3BUTUS MAaTeMaTHKU Kak Hayku, U 00 HX
aBTOPAX.



ConeprxatenbHO-MeTOuYecKas: JTUHUST «MHOXKECTBA U JIOTHKA» BKJIIOYAET B
ceOst DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JOTUKHU. TeopeTuko-
MHOKECTBEHHBIE MTPEICTABICHHS MPOHU3BIBAIOT BECh KYPC IKOJIbHON MaTeMaTHUKH
U TpeiaraloT HanbOojee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIIONIMNA BCE Pa3/elibl
MaTEeMaTUKH H ©€ TPWIOKEHUH, OHM CBS3BIBAIOT pPa3HbIE MaTEMaTUYECKUC
JUCIUIUIMHBL W WX TPWIOKEHUsT B eAuHoe 1enoe. [loaTomMy BaxHO 1aTh
BO3MOXXHOCTh OOydYaromeMycsi MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIL30BATh €0 JIJIS BBIPAKEHUS CBOWX MBICIIECH.
JpyruM BakKHBIM TPU3HAKOM MaTEeMaTUKH KaK HAyKWd CIEIyeT IPU3HAThH
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHUN | CJEAOBAHHE OMpPEneNEHHBIM
NpaBWIaM  TOCTPOCHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  JJEMEHTaMH
MaTEMaTUYECKON JIOTUKA CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOT'O MBIIUICHHS
00y4arommxcsi, IO3BOJISIET UM CTPOUTH CBOM PACCYKJIEHUS Ha OCHOBE JIOTMYECKHUX
npaBui, GOPMUPYET HABBIKK KPUTUUECKOT'O MBIIIUICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTUYECKOIO aHaIU3a»
IPUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOT'O0 MOJCIUPOBAHUS, KOTOPHIE MPU3BAHBI
CrocoO0CTBOBaTh (OPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peanbHbIX
CUTyalllii, MCCIEAOBAHUS JTHX MOJENed C TIOMOIIBIO0 armapara aiareopbl u
MaTEMaTUIECKOTO aHajan3a, WHTEPIpPETAIMH TOIYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHAS BIUIETCHBI B KaXKIIBIH U3 Pa3/IeNoB MPOTPaMMBbI, TIOCKOJIBKY BECh MaTepHa
y4eOHOro Kypca IIMPOKO UCIOJB3YyeTCs NJisi pelieHHs] NMpUKIaAHbIX 3anad. [lpu
pElIeHUH  peabHbIX  MPAKTUYECKUX  3a7ad  oOydaromiyecss  pa3BHBAIOT
HAOII0JIaTeIbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKPETU3UPOBATh  IPoOJIeMy.
HestenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHHS] MPUKIAIHBIX 3a7ad
OpraHu3yeTCs B MPOIIECCE U3YyUEHHUS BCEX TeM yu4eOHOro Kypca «Anredpa u Hadama
MaTEMaTHYECKOTO aHaTTN3a.

Ha wusyuenune yueOHOro Kypca «Anredpa M Hayajla MaTeMaTHYeCKOro
aHanuzay» oTBoauTcs 272 vaca: B 10 ximacce — 136 gacoB (4 daca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIIO).



COIEPKAHUE OBYUEHUA
10 KIIACC

Yucsa 1 BBIYMCICHUSA

Paumonanbubie unciaa. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIIEHTHI,
OeckoHEeuHbIe Tepuoanueckue apoou. [IpumeHeHnue apoOelt U MPOIEHTOB IS
penieHns NPUKIaAHbIX 3a4a4 U3 Pa3JINYHbIX OTPACIed 3HAHUN U PEAIbHOW JKU3HH.

JenictBuTenbHble uKcia. PanvoHanmbHblE W UppalMOHAJIBHBIE YHCIIA.
ApudmMernyeckre  omnepalMu € JIGUCTBUTENBHBIMU  yuciaamMu.  Mopayib
JIEUCTBUTENBHOTO YKCIa U ero cBoMcTBA. [IpuOmmkEéHHbIE BHIYMCIICHUS, MPAaBUIIA
OKPYTJICHHUs, IPUKUKA U OLIEHKA PE3YyJIbTaTa BIYNCICHNAMN.

Crenenp ¢ wuensiM mnokaszareneM. bunom Herorona. Hcnonb3oBaHue
noaxosien GopMbl 3amucu TEUCTBUTEIBHBIX YUCEIN JJIs1 PEHICHUS MTPAKTUYECKUX
3a71a4 ¥ MPEJACTABJICHUS JAHHBIX.

ApudmMernyecknii KOpeHb HaTYpaJIbHOM CTENIEHU U €ro CBOICTBA.

CreneHp € pauuMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JIEACTBUTEIIBHBIM [1OKA3aTEIEM.

Jlorapudgm uymcma. CpoiictBa jorapudma. JlecaTudHbIE W HATypaIbHBIC
aorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAHI'€HC YMCIIOBOI'O apr'yMEHTA.

YpaBHeHHsI 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE NPeOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHMS U YypaBHEHHUs-CIEACTBUSA. HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LENbIX U APOOHO-PALMOHATIBHBIX YPaBHEHUN U
HEPaBEHCTB. MHOIOWIEHBI OT OJHOW NEpPEMEHHOW. JlelleHMe MHOrodjeHa Ha
MHOTOYJIEH ¢ ocTaTKoM. Teopema be3y. MHoOrousneHsl ¢ neasiMu KodhpuimeHTamu.
Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAXKEHUH, COJIEPKAILNX CTENIEHU U KOPHH.

NppanmonanbHbie YPaBHEHHSI. OcHOBHBIE METO/BI pelIeHus
VPPaLMOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHEHUs. OCHOBHBIE METOJbl PEIICHUS MOKAa3aTEIbHbBIX
YPAaBHEHMM.

[IpeoOpazoBaHue BbIpaXXeHH, COAEPKALUX JTOTapu(MBI.

Jlorapudmuyeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pelIeHHs
jorapu(MUIECKUX YPaBHCHHI.
OcHOBHBIE TPUTOHOMETPHUECKHUE bopMyIBI. IIpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHUH. PellieHre TPUrOHOMETPUUECKUX YPABHEHHIA.



Pemienne cucreM JnMHEWHBIX YypaBHEHUM. Marpuua CUCTEMBl JIMHEWHBIX
ypaBHeHH. OnpenenuTens MaTpUILIbl 2X2, €ro FTEOMETPUUECKUN CMBICI U CBOICTBA,
BBIUMCIICHUE €T0 3HAYCHUS, MPUMEHEHUE ONPEACIIUTENS ISl PELICHUS CUCTEMBI
JVHEWHBIX ypaBHEHUW. PelleHne NpUKIaIHBIX 3aJad C IOMOIIBI) CUCTEMBI
JIMHENHBIX ypaBHEHUU. McciienoBaHue MOCTPOEHHOW MOJENU C TTOMOIIBIO MaTPUILL
Y OIIPEAECIINUTEIIEH.

[ToctpoeHne mMaTeMaTUYECKHUX MOJENIEN PEalbHOM CUTYyalUMH C TOMOIIBIO
YpaBHEHUW W HEPABEHCTB. lIpuMeHEHHE ypaBHEHHII M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aa4 U 3a/1a4 U3 pa3InYHbIX 00J1acTel HAYKU U peabHOM )KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkIus, crnocoObl 3amanus (yHKIuH. B3aumHO o00paTHbIE (YHKIHH.
Komnozumms @ynkuuit. I'paduk  QyHKIuu. DneMeHTapHble NpeoOpa3oBaHUs
rpaduKoB QyHKITUH.

OO6nacth onpeneraeHuss 1 MHOXKECTBO 3HaueHUM ¢yHkumu. Hymu dyskimm.
[TpomexxyTku 3HaKomocTosSHCTBA. UETHBIC M HeuéTHBIe GyHKIMU. [lepuognaeckue
bynkuuu. [IpoMexyTku MOHOTOHHOCTH (YHKIHMH. MaKCUMyMbl U MHHUMYMBI
¢bynkuuu. Hanbonpiee n HauMeHb11ee 3HaYeHUsT QYHKIIMHM HA IPOMEXKYTKE.

JluneitHasi, KBajpaThyHash W ApOOHO-TMHEHHAs (PYHKIUH. DJIEeMEHTapHOE
UCCIJIEIOBAaHNE U TOCTPOEHUE UX IPapUKOB.

CrenenHas (GyHKUMS ¢ HATypaldbHBIM U IIEJIbIM MoOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduk KOpHS N-0ii CTENEHU Kak PYHKIIUU OOpaTHON CTENEHU
C HaTypaJbHBIM IIOKA3aTEIIEM.

[loka3atenbHass W jorapupmuyeckas (yHKUHUHU, HUX CBOWCTBA M TpadUKH.
Hcnonb3oBanue rpagukoB GyHKIMMA 715 pelICHUs] YpaBHEHUH.

TpuroHoMmerpruyeckasi OKPYKHOCTb, OIPEAECIEHUE TPUTOHOMETPUUYECKUX
(GYHKITUN 9UCIIOBOTO apTyMEHTA.

OyYyHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX IMPOLECCAX H SBJICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hayana mareMaTH4eCKOro aHajausa

ITocnnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsS ITOCJIemOBaTeNbHOCTEN. MeTton
MaTEMAaTU4YECKOM MHAYKIMHA. MOHOTOHHBIE U OTPAHUYEHHBIE ITOCIEN0BATEIBHOCTH.
Hctopusi BO3HMKHOBEHHUS! MAaTeMaTUYECKOI'0 aHalM3a KaK aHaiu3a OECKOHEYHO
MaJbIX.

Apudpmernyeckas U reomeTpuueckas nporpeccu. beckoHeuHO yObIBaromast
reomeTrpuueckasi nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIEH TeOMETPUUYECKON
Mporpeccuu. JIMHEUHbIN U YKCITOHEHIMAIBHBIN pOCcT. Hucio €. PopMyiia CIIOAKHBIX
IpoueHTOoB. lcronb30BaHWE TMPOrpecCUM I PEIIEHUs peajbHbIX 3aaad
MIPUKJIAJHOTO XapaKTepa.



HenpepoiBubie ¢GyHkMuM U ux cBoicTBa. Touku pa3pbiBa. ACHMIITOTHI
rpadgukoB ¢yHkiuid. CBoiicTBa (GYHKIMHA HENPEpPHIBHBIX Ha OTpe3ke. Meron
VHTEPBAJIOB Uil PEUICHUs HEpPaBeHCTB. lIpuMeHEHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[TepBas u BrOpas npousBoaHble GyHKIMU. OnpeeeHue, TeOMETPUUECKUN U
bu3MUecKuil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTeNbHOU K rpaduKy (pyHKIIHH.

[IpousBogHBIE  DIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMBl,
MPOU3BENCHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIHM.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, oOmepanuyd HaJ MHOXKECTBAMUM M HMX CBOMCTBA. JlmarpaMmsl
Oiinepa—Benna. [IpuMeHeHHe TEOPETHKO-MHOXKECTBEHHOIO ammapara s
OMUCAaHUSl PEaJbHBIX MPOLECCOB W SBJICHUW, MPHU PEUICHUU 3adad M3 JIPYyTUX
y4€OHBIX MTPEAMETOB.

Ompenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIE YPABHECHUSL.

11 KIJACC

Yucia 1 BBIYMCICHUA

Harypansubie u nensie uncna. [IpumeHeHne NMpu3HAKOB JEIMMOCTH LIEJIBIX
yycesl, HauOonpImuii obmmi aenmutens (mamee — HOJI) m HamMmenbiiee oOmiee
kpatHoe (nanee — HOK), ocrarkoB mo moayito, anroput™ma EBkinnia s pemieHus
3a/1a4 B 1IEJIBIX YHCIIAX.

Kommnekcuble uucna. AnreOpaudeckass U TpPUTOHOMETpUYecKas (HOpMBbI
3aMiCH KOMIUIEKCHOTO 4Hclia. ApudMeTUYECKHe OIepaluud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO uncina. [Ipumenenue
KOMIUIEKCHBIX YMCEN JIs PelIeHNs (PU3NYECKUX U T€OMETPUUECKUX 3a]au.

YpaBHeHUA U HEPABEHCTBA

Cucrtema U COBOKYITHOCTh YPaBHEHHU U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBHsI. PABHOCHIIBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHM C  IMOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PelieHne TpuroHoMeTpuyecKuX HEPABEHCTB.

OCHOBHBIE METOABI PEHICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METObI PEIICHHS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UpPpAlMOHATBHBIX, TTOKA3aTEIbHBIX U JOTapUPMUISCKUX YPAaBHCHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHre ypaBHEHHM, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PeasIbHOM KU3HU, HHTEPIIpETaIs
MOJIYYEHHBIX PE3yJIbTaTOB.

DOyHKUUM U rpaduku

I'padux kommozunuu ¢GyHkiuid. ['eomerpuyeckue o0pa3bl YpaBHEHHUN WU
HEPaBEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U TpaduKH.

I'paduueckre MeToawl pelieHUss ypaBHEHUN W HepaBeHCTB. [ 'paduueckue
METO/Ibl PEeLICHUS 3a/1a4 C TapaMeTPaMHU.

Wcnonb3oBanne rpadukoB (QYHKIUN JUIsI UCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEH, KOTOpHIE BO3HHUKAIOT TMPHU PEUICHUU 3aJad U3 APYTHX y4eOHBIX
MIPEIMETOB U PEAIbHOU )KU3HHU.

Hayana maTteMaTH4eCKOro aHajausa

[IpumeneHnre MPOU3BOAHON K MCCIENOBAHUIO (DYHKIMIT HA MOHOTOHHOCThH U
3KcTpeMyMbl. Haxox1eHre HanOoIbIIero 1 HAMMEHbIIET0 3HAUEHU N HENPEPHIBHOM
(yHKIIMU HA OTpE3KE.

[IpumeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEro pEUICHUs B
NPUKIAIHBIX 3a/ladax, Ui ONpPENeNIeHHs] CKOPOCTM U YCKOPEHHMs IMpoIlecca,
3aaHHOrO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOICTBO TepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIMi. [IpaBuna HaxoxIeHUs TEpPBOOOPA3HBIX.

Hnrerpan. ['eoMerprueckuil CMbICI HHTETpAIa. BerauciaeHne onpeae€HHoro
uHTerpaia no ¢popmyne Herorona-Jleiionuna.

[IpumeHeHue wHTErpana ISl HaXOXAEHUS IUIOMAJed IJIOCKUX (uryp u
00BEMOB T€OMETPUUECKUX TEIl.

[Tpumeps pemenuit auddepeHnuaIbHbIX ypaBHEHUH. MaTteMaTuyeckoe
MOJICTUPOBAHUE PEATBHBIX TPOIECCOB ¢ TOMOIIBI0  auddepeHImaIbHBIX
YPaBHEHUM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKM 00YYAIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOT' O WIEHA POCCUHUCKOr0 OOIIECTBA, MPEACTaBICHUE O MATEMAaTUYECKHUX
OCHOBaX (DYHKIITMOHMPOBAHUSA PA3JIUYHBIX CTPYKTYp, SBJICHUM, MPOIEAYP
rpaXIaHCKOro  obmiectBa  (BBIOOpBI,  OOPOCHL W JPYyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUHM C HX
GYHKIUAMH U Ha3HAYCHHUEM;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIAECHTUYHOCTH, YBaKEHUS K
MPOIILJIOMY M HACTOSIIIEMY POCCHMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOILICHHUE K
JOCTHKEHUSIM POCCUICKUX MAaTEMATHUKOB M POCCUICKOM MaTeMaTUYECKOM IIKOJIBI,
UCTIOJIb30BaHUE JTUX JIOCTIDKCHMM B JPYTUX HAyKaX, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3THUYECKOrO IMOBEJICHHUS, CBSI3aHHOI'O C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYyKU U ACSATEIHHOCTHIO YYEHOT 0, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYIYILIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, pELIEHUH, pacCyKIE€HUH, BOCIPUUMYUBOCTD K
MAaTEMATUYECKUM acleKTaM Pa3JInYHbIX BUIOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh yMEHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HAaHUS B
MHTEpECcax 310pOBOIro U 0€30MacCHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTaHHUE, COANAHCUPOBAHHBIA PEXKUM 3aHATUH U
OTJIbIXa, peryispHas (Gu3ndecKkass akTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-03JJ0POBUTEIHHON J1€SITENIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYHdy, OCO3HAHHE IIEHHOCTH TPYJOJIIOOUs, HWHTEpeC K
pasnmuyHbiM  chepaMm  TPOPECCHOHATILHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymiedt mnpodeccud W peau30oBBIBATH COOCTBEHHBIE JKM3HEHHBIC IIJIAHBI,



FOTOBHOCTH M CIOCOOHOCTH K  MaTeMaTUYeCKOMY  OOpa3oBaHUIO U
caM0o0Opa30BaHUIO Ha TPOTSHKEHWHM BCEW JKU3HHM, TOTOBHOCTH K AKTUBHOMY
y4aCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1ad MaTEMaTUYECKOW HAIpaBJICHHOCTH;

7) IK0JI0TrH4eCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTb  AKOJIOTMYECKON  KYJIbTYpbl, TOHUMAHHE BIIMSIHUSA
COIMAJIBHO-?)KOHOMHMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOU
Cpenpl, OCO3HAHUE III00AIBHOrO XapaKTepa dKOJIOTHYSCKUX MPoOIIeM, OpUCHTAITUS
HA TPUMEHEHHE MaTEeMaTHUYE€CKUX 3HAHWM MJid penieHus 3ajgady B 00JacTu
OKpYJ)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKU, TOHUMaHUE MaTeMaTHIECKON
HAyKH Kak cepbl YEIIOBEUECKOH JCATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAYUMOCTHU
JUIS. Pa3BUTHS LIMBUJIM3AIIMM, OBIAJCHHUE S3BIKOM MaTEMAaTHUKH U MaTE€MaTHYECKOM
KYJIbTYpOU Kak CPEACTBOM MMO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO
Y HCCIIEIOBATENbCKYIO AEATEIbHOCTh MHANBUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapaKTePU30BaTh CYIIECTBCHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXIYy TMOHATHAMH, (POpMyIHUpOBaTh
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiaccU(pUKAIIH,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIPHHUMATh,  (HOPMYyIUpOBaTh W  TPEOOpPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIBHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISIBJISITh MATEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX U YTBEPKICHHSX, MpeEiaraTb KPUTCPHUH IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeNaTh BBIBOJBI C WCIOJIL30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX W
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENILHO JIOKAa3aTEIbCTBA MATEMAaTUYECKUX YTBEPIKICHHI
(IpsIMBIE U OT MMPOTHBHOTO), BEICTPAUBATh APTYMEHTAIUIO, TIPUBOAUTH MMPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBECHHBIC CYKICHHS M BBIBOIBI,

BBHIOMpATh CMOCOO perieHus ydyeOHOM 3ajmayu  (CpaBHHMBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BRIOUPATh HAaMOOJIee MOAXOASAIINI ¢ YIETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue AeiicTBUS:



UCIIOJIb30BaTh BOIPOCHI KaK HCCIEIOBATEIbLCKUI WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  TMPOTHUBOpPEUYUE,  MpodIieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpPOBATH TUIMOTE3y, APTyMEHTUPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CaMOCTOSITEJILHO CIUIAHUPOBAHHBIM IKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHuecKoro 00beKTa, SBICHHUs, IIpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJABI MO PE3YyJbTaTam
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAHMS, OLICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOILECCa, a TAKKE BBIIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBISITH JeUIIUTH MHPOpPMAIlUY, JaHHBIX, HEOOXOAUMBIX JJIS OTBETa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH(POPMALINIO U3 UCTOUYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMAIIUIO pAa3IMYHBIX BUJIOB U (pOopM
pEACTaBIICHNUS,

CTPYKTYpHUpPOBaTh HH(OpMAIMIO, MPEACTABISAThL €€ B pa3iIuyHbIX (dopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaAEKHOCTh uH(pOpMaIu o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATh U (POPMYIIUPOBATH CYKIEHHSI B COOTBETCTBHH C YCIOBUSIMHU U
LEJIIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPayKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U IIHCBMEHHBIX TEKCTaX, JaBaTb IMOSACHEHWs II0 XOJLy pelIeHus 3aJayu,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZl€ OOCYXJI€HHUsI 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAAaE€MOU TEMBI,
npoOJyieMbl, pelraeMod 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTaBJIATh CBOU CYXICHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4YM€ M CXOJCTBO MO3ULMUN, B KOPPEKTHOU (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTABIIATh PE3YJAbTAThl PEIICHUS 3aJ1a4M, SKCIIEPUMEHTA, UCCIIEIOBAHMSI,
IOPOEKTa, CaMOCTOSITEIbHO BHIOMpaTh (OpMAT BBICTYIUICHUS € YYETOM 3ajaay
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTaBJISAThH IJIaH, aJITOPUTM PEIICHUS 3a7a4yH, BBIOUPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI NHTEJJICKT:

BJIQJIETh  HABBIKAMU  TO3HABATEIbHOM  pedieKCuM Kak  OCO3HAHUS
COBEpIIAEMBIX ACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMOTMPOBEPKU, CAMOKOHTPOJISI TpoOIlecca M pe3ysbTaTa pEHICHHS
MaTeMaTH4YeCKOM 3a1auu;

peABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IPHU PEIICHUU 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUS WA HEIOCTH)KEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JIaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HMCHOJb30BaTh MPEUMYIECTBA KOMAH/IHOW W WHIUBUAYAJIbHOU
paboThl mMpU pelmieHuH Y4eOHbIX 3ajay, M[PUHUMATh 1eb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHON palOThI, pachpeneisiTh
BU/JIbI pa0OT, 1OroBapUBaTHCs, 00CYKAATh MPOLIECC U pe3yJIbTaT pabOThl, 00001IaTh
MHEHUS HECKOJIbKHUX JIIOJCH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOU JICUCTBUS C APYTUMU YiI€HAMU KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOEr0 BKJIA/a
B OOmMI TPOAYKT MO KpUTEpUsIM, CHOPMYITUPOBAHHBIM  yYaCTHUKAMU
B3aMMO/ICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATDI

K konny obOyuenuss B 10 kjacce oOyyarolmuics MOJYYHUT CJEAYIOLIUE
IpeIMETHbIE Pe3yJbTaThl MO0 OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOr 0 aHAIIU3a»:

Yucia 1 BIYMCJICHUS

CBOOOJTHO OIEPUPOBATH TMOHSTHSAMHU: PAIlMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JApoOb, TPOLEHTHI, HPPALMOHAIBHOE YHCIO, MHOXECTBA
palLMOHANIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEUCTBUTEIBHOTO YHCIIA;

NPUMEHATh JpoOM W TPOLEHTHl JJIsI PEHICHUs MNPUKIAAHBIX 3aJad U3
pPA3JIMYHBIX OTPACIICH 3HAHUMN U PEAIIbHOU )KU3HU,

NPUMEHATH NPUOINAKEHHBIC BRIUUCIICHHUS, IPABUIIA OKPYTIICHUS], IPUKUAKY U
OLICHKY Pe3yJbTaTa BBIYNCIICHNN;



CBOOOJHO OMNEpUpOBAaTh MOHATHEM: CTENEHb C IIeJIbIM II0Ka3aTeseM,
UCIIOJIb30BaTh MOAXOASAILYI0 (OpMY 3aIMUCH JIEHCTBUTEIBHBIX YHUCEN JISl PEIICHMUS
NPAKTUYECKUX 3a7a4 U MIPEACTABICHUS 1aHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypadbHOU
CTEIICHH;

CBOOO/IHO OIIEPUPOBATH MOHSATUEM: CTEIIEHb C PALlMOHAIILHBIM I1OKa3aTeeM;

CBOOOHO OINEPUPOBATh MOHATHUSAMHU: JIOTapudM UHCHA, JCCITHUYHBIE U
HaTypajibHbI€ JTOrapu(Msbl;

CBOOOJTHO OMEPHUPOBATh MOHATUSIMHU: CHUHYC, KOCMHYC, TAHT€HC, KOTaHTEHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATHUSIMU: APKCUHYC, aPKKOCUHYC U apKTAaHI'€HC YMCIOBOIO
apryMeHTa.

YpaBHeHUA U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSAMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWIBHBIE YPABHEHUS U YPABHEHHU-CIIEICTBUSA, PABHOCWIbHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIUYHbIE METOJIBl pELIECHUS pPAUUMOHAIBHBIX M JIPOOHO-
palMOHAJbHBIX YpPaBHEHWH, MPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW IEPEMEHHOM,
MHOTOWIEH C UEeNbIMU KO3 (PUIIMEHTaMU, KOPHU MHOTOWICHA, IPUMEHSATD JIETICHHUE
MHOIO4YJI€Ha Ha MHOIOYIEH C OCTAaTKoM, TeopeMy be3y u teopemy Buera s
penieHns 3a1ay;

CBOOOJHO ONEPUPOBATh TMOHATHSAMHU: CHCTEMA JIMHEMHBIX YpaBHEHWH,
MaTpula, ONPENENUTENb MATPULBl 2 X 2 W €ro TIEOMETPUYECKHA CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMNpEAEHUTENss 2 X 2 JJid BBIUMCICHHS €r0 3HA4YeHUS,
OPUMEHATh ONPEAEIUTENN JJI PELIEHUS CUCTEMBl JIMHEHHBIX YPaBHEHUH,
MOJIEJINPOBATH PEAIBHBIE CUTYAllMU C TIOMOIIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUH,
UCCJIE0BaTh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpHULl M OINPEIETUTENEH,
MHTEPIPETUPOBATH MOITYUYECHHBINA PE3YyJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHCTBUM C KOPHSAMH JUIsl TMPeoOpa3OBaHUS
BBIPAKCHUM;

BBITIOJIHATDH MPE0OpPa30BAHMS YUCITOBBIX BBIPAKEHHM, COAEPKALUX CTENIECHH C
palMOHAJIbHBIM [TOKA3aTEeIEM;

UCII0JIb30BaTh CBOMCTBa norapupMoB U1t npeoOpa3oBaHuUs
J0rapu(pMUUYECKUX BBIPAKEHUN;

CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HppAIMOHAJIbHBIC, IOKa3aTelbHbIE U
norapu(MUYECKue ypaBHEHHUS, HAXOAUTh UX PEUICHUSI C IIOMOIIBIO PABHOCHIBHBIX
IIEPEXO0I0B UJIN OCYILECTBIISA IIPOBEPKY KOPHEH;



NPUMEHSTh OCHOBHBIE TPHUTOHOMETPUYECKHE (OPMYIBI IS TPeoOpazoBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAKECHUI;

CBOOOIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATH  HeoOXoaumble (QOpMyabl A pPEHIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJENUPOBaTh peajibHble CHUTYalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPQXKCHMSI, YpaBHEHHs, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM alapara anreopsbl.

DyHKUMU U TpaGUKH:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (PYHKIIHNH,
B3aMMHO OOpaTHbie (DYHKIIMH, KOMMO3UIMSA (QYHKIUH, Trpaduk QyHKIUH,
BBITIOJIHATH 3JI€MEHTapHbIE TPeoOpa3zoBaHus rpaPuKoB QyHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPENETECHUS U MHOMXKECTBO
3HaUYCHUN DYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO OMEpUPOBATh TMOHATHSAMH: YETHBIE M HEUETHbIE (QyHKIUH,
nepruoanyeckrue QyHKIUHN, MPOMEKYTKH MOHOTOHHOCTHA (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (YHKIMHM, HauWOOJblIIee M HaUMEHblIee 3HaueHHe (QYHKIMU Ha
POMEXYTKE;

CBOOOIHO OMEPHPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIIHS C HATypajJbHBIM U
[ENbIM TIOKa3aTesneM, Trpa@uK CTEeNeHHOW (PYHKIMUA C HATYpadbHBIM U IENbIM
nokasareneM, rpapuk KOpHS N-Oi cTeneHdu Kak (YHKIHUA OOpPAaTHOW CTENEeHH C
HATypaJbHBIM IMOKA3aTENIEM;

ONEepUpPOBaTh TOHATHUSAMU: JUHEHHAs, KBaJpaTU4HAs U JPOOHO-IMHEWHas
(GYHKIMH, BBEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHNE U TTOCTPOCHUE UX IPaHKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: IOKa3aTelbHAsl U JorapupmMuyeckas
GyHKIIMM, WX CBOMCTBA U TpaduKH, HMCIOIH30BaTh MX TPAPUKUA IS PEIICHUS
YPaBHEHW;

CBOOOMHO OMNEpUPOBATH TIOHATHUSMU: TPUTOHOMETPUYECKAST OKPYXKHOCTD,
oTpezieNieHre TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCTONb30BaTh TIpaduku GYHKIUE A7 HMCCIENOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEH TpU PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB M PeaabHOU
KU3HU, BBIpAXXaTh POpMyJIaMH 3aBUCUMOCTH MEXKIY BeTUUNHAMU;

Hayana MaTeMaTH4ecKOIro aHAIU3A:

CBOOOIHO ONEpUPOBATh MOHATUSAMHU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIasi TeOMETPHUUECKasi MPOrpeccusi, TNHEHHBIN U
AKCIIOHEHIIMAILHBIN poCT, POpMyJia CIOKHBIX POLIEHTOB, UMETh MPECTABICHUE O
KOHCTAHTE;

UCTOJIb30BaTh MPOTPECCUU JJIsS PELIECHUs peabHBIX 3a/1ad MNPUKIATHOrO
XapakTepa,



CBOOOJIHO OIEPUPOBATh MOHATHUSIMU: TOCJIEIOBATEILHOCTD, CITIOCOObI 3aJaHuUs
MOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE M OrPAaHMYEHHBIE MOCIEA0BATEIBbHOCTH,
NOHUMATh OCHOBBI 3apOXICHUS MATEMaTHMUYECKOrO aHalW3a KakK aHalu3a
OECKOHEUYHO MAJIBIX;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: HEMPEPHIBHBIC (PYHKIIMH, TOYKU Pa3pbiBa
rpaduka QyHKIINHA, aCUMITOTHI rpaduka PyHKINY;

CBOOOJTHO OIEpPUPOBATh MOHATHEM: (YHKIIMS, HEMPEphIBHAS Ha OTPE3KE,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUIN JJIs1 pElICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATh TOHSATUSMH: TIepBasi W BTOpas MPOU3ZBOIHBIC
byHKIIMY, KacaTenbHas K rpaduky QyHKIIHH;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEJACHUS, YACTHOIO U KOMIIO3UIIUH
IBYX (DYHKIIM, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKITUHA;

UCIIOJIb30BaTh T€OMETPUYECKHM W (U3HUECKUI CMBICH MPOU3BOAHOM IS
peuieHus 3aaad.

MHoxecTBAa M JIOTHKA:

CBOOOJHO  ONEpUPOBATH  MOHSATUSIMHU: MHOXECTBO, ONEpaluu  Haj
MHOECTBAMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnaparT AJisl OMCaHUs PeajbHbIX
MIPOLIECCOB U SIBJIICHUM, MPU PELICHUH 3a]1a4 U3 IPYTrUX y4eOHbIX MPEIMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: OIpeJeieHrue, Teopema, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, 10KAa3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHS U1 HEPABEHCTBA.

K xonmy obOyuenuss B 11 kiacce oOydyaromIMICsS TOJYYUT CIEAYIOIINE
peAMETHbIE Pe3yNbTaThl MO OTAEIBLHBIM TeMaM pabodell mporpaMMmbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIU3a:

Yucuia 1 BHIYMCICHUS

CBOOOTHO OTIEPUPOBATH MOHATUSIMH: HATYPATLHOE U I[EJI0€ YHUCII0, MHOXKECTBA
HATYpPaJIbHBIX U IEJIBIX YKCEJI, UCIOIh30BaTh MPU3HAKU JCIUMOCTH IIEJIBIX YHCE,
HOJl n HOK HarypaJibHBIX 4HMCen A pEelleHus 3aJad, MPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa MO MOJYJI0, 3alUChIBATh
HATypAJIbHBIE YNCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUHCIICHUS;

CBOOOJTHO OMEpPUPOBATh MOHSATUAMH: KOMILIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCHIA B anreOpandecKkon u
TPUTOHOMETPUUECKON (PopMe, BHITIONHATH apu(PMETHUECKUE ONEpaIlMu C HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOZHO OMEpPUPOBATH MOHATUSMU: HppPAIMOHAIbHBIC, IOKa3aTelIbHbIE U
aorapu(MUYECKUE HEpPaBEHCTBA, HAXOAMTh HUX PEUIEHHs C  I[OMOUIbIO
PaBHOCWIBHBIX IIEPEXOOB;

OCYLIECTBJISTH OTOOpP KOpPHEH TpH pPEUIEHUH TPUTOHOMETPHUYECKOTO
ypaBHEHUS;

CBOOO/IHO OIEpPUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAuMble  (QOpMyJbl AJIi  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCThb YpPaBHEHUU U
HEPABEHCTB, PAaBHOCWIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOANUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEW pallMOHAIbHBIX, HPPALIMOHAIBHBIX, [TOKA3aTEIbHBIX U
Jgorapu(pMUUYECKUX YPaBHEHUM U HEPABEHCTB;

pemark palMOHANIbHBIE, UppalOHAJIbHBIE, [IOKa3aTeJIbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpPaBHEHMs U  HEPaBEHCTBA,
coJiepKalliie MOAYJIU U MapaMeTphl;

OPUMEHSATH TpadUuecKre METOMbI I PEIICHUs YPaBHEHUN W HEPaBEHCTB, a
TAKKe 3a/1a4 C IapaMeTpaMu;

MOJENUPOBaTh peajlbHble CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPAKEHUSA, YPaBHEHUS, HEPABEHCTBA W HUX CHCTEMbl IO YCJIOBHUIO 3a/auyH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJEIM C HCIOJb30BAHUEM alapaTta anreopsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKU:

CTPOUTh TIpaUKd KOMIO3UIMU (PYHKIMH C MOMOIIBIO 3JIEMEHTApHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH JABYX (YHKILIHUA;

CTPOUTH reoMeTprudeckue o0pa3bl ypaBHEHUI U HEPABEHCTB HAa KOOPIMHATHON
IUIOCKOCTH;

CBOOOJHO  OINEpPUpPOBaTh MOHATUAMHU: TpaUKU  TPUTOHOMETPUUECKHUX
byHKIMIM;

OPUMEHATh (PYHKUMM JJIs MOJEJIMPOBAHHUA M HUCCIEIOBaHUS pPEAbHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4eCKOro aHaJIM3a:

UCIOJIb30BaTh MPOU3BOJHYIO Ul UCCIIEAOBAHNUS (QYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HanOoJblIee U HAUMEHbIIee 3HaUYeHUS (PYHKIIMHU HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh IPOM3BOAHYIO [UISl HAXOXKICHUS HAWIYYIIETrO pElICHUs B
NPUKIAJHBIX, B TOM YUCIIE COLMAIIBHO-DKOHOMUYECKUX, 3a/1a4aX, JJIsl OPEAEICHUS
CKOPOCTH U YCKOPEHHUS MpoIiecca, 3aqaHHoro GopmMyoi win rpadukoMm;



CBOOOJHO OMEpPUPOBATh TOHATHUSAMH: IEPBOOOpa3Has, ONPEACIEHHBIN
MHTETpaJl, HAXOIUTh TIEPBOOOPA3HBIC DIIEMEHTAPHBIX (YHKIUH W BBIYHCIATH
uHTerpai no hopmyne Hetorona-Jleitonuia;

HAXOJUTH TUTOIIAIH INIOCKUX (GUTYP U 00BEMBI TEJT C TIOMOIIBIO HHTETPaa;

UMETh TPEACTABICHAE O MaTEeMAaTHYECKOM MOJICTUPOBAHUM Ha MpPUMEpPE
cocTaBiieHUs MU PepeHInaTbHBIX YPaBHEHU;

pelaTh TPHUKIaJAHBIC 337a49d, B TOM YHUCJE COIMAIbHO-d)KOHOMHUYECKOTO U
¢u3ngecKkoro xapakTepa, CpeACTBAMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NporpaMMbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/bHbIE
padoThbI padoTsI pecypenI
MHOX€eCTBO I€MCTBUTEIILHBIX YUCEIL.
1 MHuorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCcTBa. CHCTEMbI TIMHEHHBIX
ypaBHEHUH
5 @Oynknun u rpaduku. CreneHHas QyHKIUS C 12 1
LEJIBIM MOKa3aTeIeM
3 ApudmeTrueckuii KOpeHb N-0i CTETICHH. 15 1
HppauroHaneHble ypaBHEHHS
4 [TokazarenpHast pynknus. [TokazarenpHbIe 10 1
ypaBHEHUS
5 Jlorapudmuveckas GyHkims. 18 1
Jlorapudmudeckue ypaBHEeHUS
6 TpuronomeTpruiecKkue BEIPAKEHUS U 99 1
ypaBHEHUS
[TocnenoBaTeabHOCTH U IPOTPECCHH 10
HenpepsiBable ¢pyHkImu. [IponsBogHas 20
9 [ToBTOpeHMEe, 00001IeHNE, CHCTEMAaTH3aIIUS 5 5
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBanue pa3iesioB U TeM (uu¢posbie)
n/n MPOrPaMMbI Bceero Koutpoabneie | Ipakruieckue o0pa3oBaTeJibHbIE
padoThI padoThbI pecypesi
1 UccnenoBanue GyHKINNA ¢ TTOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpazHas U UHTETpas 12 1
3 I'padykn TpUrOHOMETPUUECKUX (PYHKIINH. 14 1
Tpuronomerpruieckue HepaBeHCTBA
4 HppaunonanbHble, MOKa3aTeNbHbIC U 24 1
norapupMUUECKre HEPaBEHCTBA
KomrmiekcHbie uncna 10
HarypanbHble 1 1ebIe uncia 10
CucTeMbl paliMOHAIBHBIX, UPPALIMOHAIBHBIX
7 MOKa3aTeIbHbBIX U JIOTapU(PMUIECKUX 12 1
YPaBHEHUI
8 3agaum ¢ mapameTpamu 16 1
9 [ToBTOpeHue, 06001IeHNEe, CHCTeMAaTH3AIINS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0
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