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MNOACHUTEJIBHASA 3AIINCKA

VYy4eOHblli Kypc «AJiredpa 1 HAYAJIa MATEMATHYECKOT0 AHAJIM3a» SBIISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHWs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
M3YYEHUS! BCEX €CTECTBEHHO-HAYy4YHBIX KYpPCOB, a C JPYIroil CTOPOHBI, (hOpMHUpYET
JIOTUYECKOE U a0CTPaKTHOE MBIIUICHHE O0yYaroluxcs Ha YpOBHE, HEOOX0IUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJI€BaIOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHON HaykH, KoTopas (QopMylaupyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKO# GopMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHallh3a 3aKja/IbIBaeT
OCHOBY [IJIi YCHEUIHOTO OBJAJCHUS 3aKOHAMH (PU3HKUA, XUMHUU, OHOJIOTHH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIMN Pa3BUTHS YIKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJIIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX HHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX IS JajbHEWIIero oOpa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMM KOHCTPYKIHUSIMU aireOpbl M MaTEeMaTUYECKOTO aHajiu3a pa3BUBAECT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTUHHOCTb, JOKa3bIBaTh
YTBEPKIEHUS C MOMONIBI0O MHAYKIIMU U PACCYKIaTh AEAYKTUBHO, HWCIOJIb30BaTh
00001IIeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHPYET
KPEAaTHUBHOE U KPUTUUYECKOE MBIILICHUE.

B xone u3yuenusi yuyeOHOro kypca «Ainredpa v Hayansa MaTEMaTUYECKOTO
aHajau3a» OOydYaroluecs IMOJYy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYalluH,
UHTEpIPETAllUK  TOJYYEHHBIX  PEHICHUH, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUpOJIe, HAyKE U MCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBI peanu3yercs Kak 4depe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M 4epe3 crnenuduky ydeOHOU
JEATEeIbHOCTH, TpeOyloled MNpOAOKUTEIbHON KOHIICHTpPAIllMd BHUMAaHUS,
CaMOCTOSITEJIbHOCTU, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIyYEHHBIN
pe3yJibTar.

B ocHoBe MeTonmuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJIH3a JISKUT JeATETHHOCTHBIN TPUHITUI O0yYeHHUS.

B crpykType yueOHOro kypca «Ainrebpa M Hayajga MaTeMaTH4YeCKOro
aHaJIM3a» BBIACIICHBI CIECIYIOIINE COAEPKATEIbHO-METOINUECKUE TMHUK: «YHucia
U BBIYUCIICHUS», «DyHKINUU U TpaQuKuy, «YpaBHEHUS U HEpaBeHCTBa», «Havana



MaTeMaTHYeCKOro aHanusa», «MHoXecTBa M JIoTMKa». Bce OCHOBHBIE
COZIEPKATENbHO-METOANYECKHE JHHUM HW3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH W paszjaenamu. JlaHHBINA
y4eOHBI KypC SIBISICTCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEequHSIET B cebe
COJEp>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUINH, TaKHX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka m apyrue. [lo Mepe Toro kak oOydarommecs OBIaJeBarOT Bcé Oosee
IMIMPOKUM MATEMAaTHICCKUM aIapaToM, Y HUX TOCIEI0BATEIbHO POPMUPYETCS U
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKYI0 MOJETh pPEaTbHOM
CUTYaIlNH, PUMEHATH 3HAHUS, TOJyYCHHBIC TIPH U3YYCHUH YYEOHOTO Kypca, IS
pEIIeHUsI CAaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-MEeTOMYECKass JTUHUA «Uucina ¥ BBIYUCICHUS» 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (QOPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHMCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTeMAaTHUYCCKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYalOUIMMCs MHOKECTBAa HATypalbHBIX, IIENbIX,
palMOHAIBHBIX W JCUCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4hceld. B KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJIeHHE Haleno,
ONEPUPOBAHUE OCTAaTKAMH Ha MHOXECTBE IENBIX YHCEN, OCOObIe CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TaKkKe
U3BJICUCHUE KOPHS HATypaJIbHOM CTETEHM HAa MHOMECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIMPEHUIO KPYra HCIONb3yEeMBIX YHCET U
3HaKOMCTBY C BO3MOJKHOCTSMH MX TPUMEHEHHS ISl PEIICHUS Pa3jIMYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKpETH3aITHSI.

Jluaus «YpaBHEHUST U HEPABEHCTBa» pPEATU3YETCS Ha MPOTSHKECHUH BCETO
oOyuyeHHsT Ha YpPOBHE CpPEIHEro oOIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHWE COOTBETCTBYIOIMX 3anad. B
pesynbTaTe OOydYarolIvecss OBJIAJCBAIOT PA3IMYHBIMA METOJIAMHU  PEIICHUS
palMoHANIbHBIX, HMPPAIMOHAIBHBIX, TOKA3aTCIbHBIX, JIOTAPUPMUICCKUX M
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a Takke 3ajad,
cofepKammx mapameTphl. [lodydeHHBIE yMEHHS IIHMPOKO HCIOJIB3YIOTCS MPH



UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TIPHU PEIICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HAXOXKJCHHE HauOONBIINX M HaMMEHBIIUX 3HAYEHUN (QYHKIIHU.
Jannast copep:karenbHas JTMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMyiaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
COJEpKAINX CTENEeHU U Jorapudmel. bmaromaps u3ydeHHIO anreOpanyecKoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOIO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaromuXxcsa, (GOPMUPYIOTCS HABBIKUA JIETyKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PaBEHCTB M HEPaBEHCTB. AureOpa
npearaet 3(P(EKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKA HAYKH.

CopepkarenpHo-MeToauueckass JUHUA «DyHKIMM W TpaduKW» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSMH y4eOHOTO Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepurana. M3yueHue creneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHU IS pelIeHUs 3a7ad U3 JAPYTHX Y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POPMyJIaMU 3aBUCUMOCTU MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEOBATh TMOJYyYECHHbIE (QYHKIIMH, CTPOUTh UX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON TUHUN HAIlEJIeH Ha Pa3BUTHUE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHOU. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJITOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» IO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YyYalolmuMCcs, TaK KaK Y HUX MOSABISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHBIIUE
3HAYCHUS, BBIYUCIITH TUIOMAAu (Puryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpEeHMsl TIpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOjelied peajbHbIX CHUTyaluu,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3aJ1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHHS, (POPMUPOBAHUIO YMEHUN pPaCHO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U McKyccTBe. OOydaroniyecs: y3HaIT O



BBIIAIOIIMXCST pe3yJibTaTaX, IMOMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKU, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTUKA» BKJIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TpeiaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTHUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3HbIE MaTEMaTHUYECKHE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydarolmeMmycss IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKA KaK HayKd CIeAyeT TpU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIICHUS
00y4aromuxcs, MO3BOJSET UM CTPOUTH CBOM PACCYXKACHHUS Ha OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIICHUSI.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENEH peallbHbIX
CUTyalluii, HCCIEeNOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJabTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MPOrpaMMbl, TIOCKOJIBKY BECh MaTepHal
y4eOHOro Kypca WIMPOKO MCHOJB3YEeTCs IJIs pelIeHUs NpUKIAIHbIX 3adad. [lpu
pEIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs] MPUKIAJHBIX 3ajad
OpraHu3yeTcsl B Ipolecce U3yUeHHs BCEX TEM YUeOHOro Kypca «Anredpa 1 Havyana
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenne yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTHYECKOTO
aHanu3za» otBoautcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Hepeno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEP)KXAHUE OBYUEHUASA
Aareopa 10 KJIIACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OeckoHEUHbIe mepuoanueckue npoou. [lpuMeHeHue npoOeil W MPOIEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JNEeWCTBUTEILHOTO YHCIIa U €ro cBoicTBa. [IpnbmmkéHHBIC BBRIYMCIICHUS, IMPaBUIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmenasiM  nokazareneM. buHom HerooToHna. Hcnons3oBanue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1IEJBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 unmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUH, COACPIKAIIMX CTETICHN U KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIE METOJIbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOIbI perieHus

Jorapu(pMUYECKUX ypaBHEHHI.
OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MATpUllbl 2X2, €ro TreoMETPUYECKUN CMBICI W
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOyHkuuu U rpapuku

@yHkus, crnocoObl 3amaHus (QyHKuuu. B3auMHO oOpatHble (QyHKIUU.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKUIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHas (yHKIMS ¢ HATypajdbHBIM U LEJNbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITociaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO yOBIBAOIEH MeOMETpUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HemnpepriBHble (GyHKIIMM W WX CBOMCTBA. TOUYKHM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeNbHOU K rpa@uKy (QyHKIHU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOMXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OTO60op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHHH C  TOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 pazIu4HbIX o0JacTeld HayKu M peajbHOU
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonmpl pelieHUs YpaBHEHHUM W HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIs OINPENEIICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruucnenue
omnpenenéHHoro uarerpaia mno ¢popmysie Hetorona-JleiOuuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

PabGouass mporpamma OpHEHTHpPOBAaHA Ha IIEJIEBBIE MPUOPHUTETH TyXOBHO-
HPaBCTBEHHOI'O  Pa3BUTHS, BOCIUTAHUS U COLUATU3AIMH  OOYyYaroluxcs,
chopmynupoBaHHbIe B (pesiepanbHOM paboueit mporpaMme BOCIUTAHUS

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKIUSMY 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LIEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKH U JEATEIbHOCThIO YUYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAS OSCTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnveckoro BOCIUTAHUA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0e30MacHOro o0pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, PEryJsipHas (U3NYecKasi aKTUBHOCTH), (PHU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:



TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOUs, HHTEpEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMHU, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHUYeCcKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHHUMAaHHE BJIUSHUS
COITMATIbHO-?KOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/ibl, OCO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MaTEMATHUYEeCKUX 3HAHUW IS pelieHusl 3agad B 00JacTu
OKpYXarllel Cpepl, IJIAHUPOBAHUE TOCTYNKOB M OIEHKH HX BO3MOXKHBIX
MOCJICICTBUM JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeloBEUeCKOW IesATEeNbHOCTH, JTaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEeJICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYHIECTBIISAITh MPOEKTHYID U HCCIEIOBATEIbCKYIO JESTEIbHOCTh
WHJIMBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIATH M XAPAKTEPU30BATh CYLIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATUN, OTHOIICHUH MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABINBATh CYIIECTBEHHBIN MpPU3HAK Kiaccu(UKaImy,
OCHOBaHWSI 711 0000IIECHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTHH;



MIPOBOJIUTH CAMOCTOSITENHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKICHUI
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, IPUBOIUTEH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHus y4deOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BApUMAHTOB  pEILCHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4éToM
CaMOCTOSATEIILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyupoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apIryMEHTHPOBATH
CBOIO TTO3UIIAIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIEHO CIJITAHUPOBAHHBINA IKCIICPUMEHT, UCCIICIOBAHHEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOoro 00beKTa, SIBICHMUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX Ty 00bEeKTaMHU, SIBJICHUSMH, IIPOIECCAMU;

CaMOCTOSITeNIbHO (OpMYyIHpOBaTh OOOOIIECHUS U BBIBOJBI MO pe3ysibTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIECNOBAaHUS, OILCHHWBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH JAeUIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIPOC U JJISI pEIICHUS 3a]1auH;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPUPOBaTh MH(POPMAIIUIO, TPEIACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHbopMaIun 1o CaMOCTOSATEJIbHO
chOpMYTUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHUBeEPCAJbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTB n q)OpMy.TII/IpOBaTB CY)KJIGHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I n
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTb IIOACHECHHUA I10 XOI[y PCIICHUA 3aJa4u,
KOMMCHTHUPOBATDH HOJIyLIeHHBIﬁ pCSYJ'II)TaT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYKTAaEMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAICIICHHBIC Ha IIOHUCK
pEIICHUs, COIMOCTABIATh CBOM CYXKICHUS C CYXJICHHUSIMH JIPYTMX YYaCTHHUKOB



nuanora, oOHapy>KMBaTh PAa3jIMYMe W CXOICTBO TMO3WIMKA, B KOPPEKTHOU (opme
(OopMyIMpPOBATH PA3HOIJIACHS, CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIETOBaHUSI,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4YETOM 3ajad
MPE3EHTAllUU U OCOOEHHOCTEHN ay TUTOPHUHU.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe AeicTBUSA

Camoopranusanus:

COCTABJISITH ILJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJa/JE€Th HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKcuM  Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJS TMpolecca M pe3yjbTaTa peleHus
MaTeMaTUYECKOM 3a4auu;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUS] WM HEAOCTUKEHUSI pPe3yIbTaTOB JESTENIbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBmecTHasl 1eATEJIbHOCTD:

MOHUMATh M MCIOJb30BATh MPEUMYIECTBA KOMAHAHOW W MHAWBUIYaTbHOU
paboThl mMpu pelmeHuH Y4eOHbIX 3aJad, NOPUHUMATh I€Jb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX HaTh TMPOIECC W pe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyHmnoBbIX (opMax paboThl (00CykaeHMS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kjacceoOyyaromuiicss MOJYYUT CIIEIYIOIINAE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl yu4eOHOTO
Kypca «AJiredpa u Ha4aJIa MATEMATHYECKOT0 AHAJIU3A»!

Yuciia ¥ BBIYUCTICHUSA



CcBOOOJHO OINEPUPOBaTh MOHATUAMM: PAIMOHATIBHOE YHCIIO, OECKOHEYHas
nepuoAnueckas ApoOb, TPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3alad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATIbHOMN KU3HU;

IPUMEHSATH NPUOIMKEHHBIE BBIYMCIICHUS, TPaBUila OKPYTIJIEHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;

CBOOOJTHO OMEPUPOBATH MOHSITHEM: CTENEHb C I1EJbIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOAXOASANIYI0 (hOpPMY 3aIlMCH JIEUCTBUTEIIBHBIX YUCEI JIJISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: aApUPMETHUECKUN KOPEHb HATypajbHOU
CTEIICHH;

CcBOOO/IHO OIIEPUPOBATH MOHATUEM: CTETIEHD C PAallMOHAIBHBIM I10Ka3aTeJeM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapUPM UHCIa, JECITHUYHBIE U
HaTypaJibHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPHUPOBATh MOHATUSIMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHTE€HC
YUCIJIOBOTO apTyMEHTAa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaABEHCTBA:

CBOOOJIHO OIEpPUPOBATH MOHITUSAMU: TOXIECTBO, YPABHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIEC YPABHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX U JIPOOHO-
palMOHAJIBHBIX YPaBHEHWUM, IIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUSA
HEPABEHCTB;

CBOOOJTHO OMNEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW INEPEMEHHOM,
MHOTOUYJIEH ¢ IedbIMH Ko3(h(dULIUEeHTaMH, KOPHM MHOrOYJeHa, HIPUMEHAThH
JIeJIEHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/ay4;

CBOOOJHO ONEPUPOBATH TMOHATUSMHU: CHUCTEMA JIMHEWHBIX ypaBHEHUA,
MaTpula, ONPEACIUTENb MATPUIBI 2 X 2 W €ro TIEeOMETPUYECKHU CMBICII,
WCIIOJI30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 Juid BBIYMCIEHHS €ro 3HayeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMbl JIMHEHMHBIX YPaBHEHUHU,
MOJEIUPOBATh PEAIBHBIE CUTYAlMU C MOMOILIBI) CUCTEMBI JUHEHHBIX YPABHEHUH,
UCCIIE0BATh IOCTPOEHHBIE MOJEIH C IMOMOUIBIO MaTpHUL] U OINpEAETUTENEH,
WHTEPIIPETUPOBATH ITOJIYyUYECHHBIM pPE3yJIbTAT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TMpeoOpa3oBaHMs
BBIPAKCHUM;



BBITMOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAKEHUHN, COJEPKAIINX CTETICHU C
palroHaIbHBIM MOKa3aTelIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeodpazoBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAIIBHBIC, IMOKa3aTeJbHbIC U
JorapuMuuecKre ypaBHEHUs, HAXOJAUTh UX PEUICHHSI C TIOMOIIBI0 PABHOCHIBHBIX
MEPEXO0/I0B HJIM OCYIIECTBIISIS IPOBEPKY KOPHEN;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl TPpeoOpa30BaHUS
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh  HeoOXoammble  (HOPMYJIIBI  JIJII  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPHUCCKUX YPABHEHU;

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpPAaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIEI0BATh
MOCTPOCHHBIE MOJICIU C UCIIOJIb30BAHUEM alapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (PYHKIUS, COCOOBI 3aaHus (PYHKIUH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIMUs GyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYIH PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIHH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIIMH, HauOoJblliee W HauUMEHbIee 3HaYeHHe (YHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTETICHHAs] (PYHKIHSI C HATypPaJbHBIM U
HEeabIM TIoKa3zareneM, Ipaguk CTeneHHOW (GYHKIHMU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (YHKIMH OOpaTHOM CTENEeHH C
HaTypaJbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEHHAs, KBaJpaTUYHas W IAPOOHO-JTMHEWHas
(GYHKITUH, BBITIOTHATH dJIEMEHTApPHOE MCCIIEA0BaHNE U MIOCTPOCHUE UX TPadUKOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: TOKa3aTelIbHAass U JorapupMudecKas
byHKIMHA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh WX TpaQUKUA JJIS PEIICHUS
YPaBHEHHUI;

CcBOOOMIHO OMEpUPOBATH TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (YHKIUA I UCCIENOBAHUS TIPOIECCOB M
3aBUCUMOCTEH TPHU PEIICHUH 3a/ad U3 JPYTUX yUYEeOHBIX MPEIMETOB U PEabHOMN
’KU3HU, BBIPAXKATh (POPMyJIaMH 3aBUCHUMOCTH MEXIY BETMYMHAMU;



Hauana MaTeMaTH4eCcKOro aHAJIN3A:

CBOOOJTHO OTEPHUPOBATH TOHATHIMU: apu(PMeTHUecKass W TeOMETpUYeCKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIasi TeOMETpHYIECKasi MPOTPECCUs, THHCHHBIA U
HKCIIOHEHIIUATIBHBIN POCT, (hopMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEJCTaBICHUE
O KOHCTaHTE;

WCIMOJIb30BaTh MPOTPECCUU IS PELICHHS PEAIBbHBIX 3a4ad MPUKIATHOTO
Xapakrepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHWUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHaju3a KaK aHalu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OIEpUPOBATH MOHSATUSMH: HEMPEphIBHbIE (YHKIUU, TOYKHU
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJTHO OIEPUPOBATH MOHATUEM: (YHKIWS, HEMpEpbIBHAs HAa OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIs1 pEIICHUS 3a/1a4;

CBOOOJIHO OIEpPUPOBATH TMOHITUSMH: TIepBasi M BTOpas MPOU3BOIHbBIC
(GyHKLIMH, KacaTellbHas K TpaduKy QyHKIUY;

BBIUUCIISITH ITPOM3BOAHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMITO3ULIUU
NBYX (PYHKIUH, 3HATh TPOU3BOHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh TEOMETPUUECKUNA U (UBUYECKUM CMBICI MPOU3BOIHON ISt
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  ONEPUPOBATH  TMOHATUSIMHU: MHOXXECTBO,  ONEpali  Haj
MHOYXECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAHUS PEATbHBIX
MPOIIECCOB U SBJICHUH, TPU PEIICHUH 3a]1a4 U3 IPYyTUX YUCOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpEACNICHHe, TEOopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K xonmy oOyuenuss B11 KkjacceoOydyaromMiCs TMOIYYUT CIICIYIOIINE
MpeAMETHbIE PE3yJIbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMMbl yu4eOHOTO
Kypca «Anrebpa u Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEpPUPOBaTh TMOHATHUSAMM: HATypaJlbHOE U II€JI0€ YHUCJIO,
MHOKECTBA HATYPAJIBHBIX W IEIbIX YUCEN, UCIOJb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK naTypanbHBIX Yucen sl pelIeHUs 3a]a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa 1O MOJYJIIO, 3alHChIBAThH
HaTypaJbHbIE YHCIIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;



CBOOOIHO OMEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckoil u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKUE ONepaliil ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OMNEPHUPOBATh MOHATHIMH: HPPALMOHAIBHBIE, MMOKa3aTebHbIE WU
Jorapu(MUUECKre HEpPaBEHCTBA, HAXOAUTh WX PEUICHUS C  TOMOIIBIO
PaBHOCUJIBHBIX IIEPEXOJIOB;

OCYHIECTBJIATH OTOOpP KOpHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH  HeoOXoaumble  (OpPMYJIBI I8 PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATUAMH: CUCTEMAa U COBOKYIHOCTh YPAaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEW PALlMOHAIBHBIX, HPPALOHAJIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
CoJieprKallre MOYJIM U TapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI AJI PEIICHHUs] YPABHEHUI U HEPaBEHCTB, a
TAKXKE 3a/1a4 C [MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ]1a4H,
UCCJIEOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajureopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpauKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPaBEHCTB HA
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJIHO  OINEpPUpPOBaTh MOHATUSAMHU: TpadUKH TPUTOHOMETPUUECKHUX
(yHkmii;

OpUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havajsa maTeMaTH4eCKOro aHaJu3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JIsl MCCIIEeN0BaHUs (DYHKIIMHM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;



HAXOAUTh HanOoJbllIee U HAMMEHbIIee 3HAUCHUSI (PYHKIIMHM HEMpPEPhIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO Il HAXOXKJICHHUS HAWIy4ylIero peuieHus B
IPUKIAAHBIX, B TOM 4YHMCIE COLMAJIbHO-DKOHOMHMYECKHMX, 3ajadax, M
OINpPENIENICHUS] CKOPOCTH U YCKOPEHHUsS Ipolecca, 3aJaHHOro (QopMyJion WuiH
rpaduxom;

cBOOOZIHO OMEpUPOBATH MOHATUSMHU: TEpPBOOOpa3Hasi, ONpeAeTEHHBIN
UHTETpaJl, HAXOJUTh NEPBOOOpa3HbIE AIIEMEHTAapHbIX (YHKUMH M BBIYHUCIATH
uHTerpai no popmyie Herotona-JIeitoHua;

HAXOAUTh IJIOLIAAH IUIOCKUX QUTYp U OOBEMBI TEN ¢ TOMOLIBIO UHTETpAIa;

UMETh TMPEACTABICHUE O MATEMaTHYECKOM MOJEIMPOBAHUU Ha IpUMEpPE
COCTaBJICHUS TU(PPepeHIINaIbHBIX YPAaBHEHU;

penaTh NMPUKIAAHBIE 33a4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($uU3NYECKOT0 XapaKkTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHMUE no Axareope
10 KJIACC

Ne
n/n

HaumenoBaHnuepasieioB u
TEeMIIPOrpaMMBbl

MHOKeCTBO JIeliCTBUTEIIFHBIX
ypcesl. MHOrO4JIeHH!.
PanmonansHbie ypaBHEHUS U
HEpaBEHCTBA.
CHuCTeMbUTHHEHHBIXYPABHEHHM
Oyukiuu U rpaduku. CreneHHas
GYHKIUS C LIeTBIM MTOKa3aTeIeM
Apudmerndeckuii KOpeHb N-0i
CTEIICHH.
HppaunronanbHbleypaBHEHUS

KoanuecTBouacos

Bcero

24

12

15

KonTposbHbIepadoThI

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(ungposbie)
o0pa3oBaTe/ibHbIepeCypChl

[TokazarenpHaspyHKIUS.
[Toka3arenbHbIEypaBHEHUS

JlorapugmuueckasipyHKIHUS.
JlorapudmuueckreypaBHeHUS

TpUroHOMETPHUUYECKUEBBIPAKEHUS
U YpaBHEHUS

10

18

22

ITocenoBaTebHOCTH U
MIPOTPECCUH
HenpepoiBHbIehyHKIINH.
[TpousBoHas
[ToBTOpeHnue, 060061IeHNE,
cucTeMaTH3aII3HaHUM

10

20




OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

136

10



11 KJIACC

KounyecTBOo4YacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
n/m | TeMNpOrpamMMbl Bcero KonrTpoabubiepadorol  IIpakTHuecknepadoThbl (undpossie)
o0pa3oBaTeIbHbIEPECYPChI
1 HUccnenosanue Q)yHKqu”I C 29 1
MIOMOIIBIO TIPOU3BOTHON
2 [TepBoOOpa3uHast u HHTETpAI 12 1
['padyiky TPUTOHOMETPHUYECKHIX
3 bynkuii. TpuroHomerpuyeckue 14 1
HEPABCHCTBA
HppanuoHaibHbIe,
4 MOKa3aTeNIbHbIC U 24 1
JOrapu(pMHUECKUEC HEPABEHCTBA
5 KomMrnekcHpieuuncia 10
6 HatypanbHble U nensleuunciia 10
Cuctembl parmoHaIbHBIX,
-, UppaIMOHATLHBIX 12 1
NoKa3aTeIbHbIX U
JOTapU(PMHUECKUX YpaBHEHUIN
8 3aaun ¢ mapaMeTpamMu 16 1
9 [ToBTOpeHwme, O606IJ_IGHE/IC, 16 2
CUCTeMaTH3aIUI3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
I[MTPOI'PAMME







