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MyHuunaisHOoe 00pa30BaTeIbHOS YUPEKICHHE
«Cpennss obiieodbpa3oBaTeabHas
mkona Ne3» r. bpsiHcka

AHHOTanMs K padoueil mporpamme

VYyebHoro npeamera « Anredpa»
OCHOBHOW 00pa30BaTeIbHON MPOTPAMMBI CPETHETO OOIIETO
o0pa3oBaHUs

Pabouas mporpamma yueOHOro npeamMera « Airedpa» o0s3aTeIbHON
npeaMeTHon oonactu «Martematuka U nHpopMaTrka» pazpadoTaHa B
cootBeTcTBUM C MyHKTOM 33.1 ®I'OC COO u peanuzyercs 2 rona ¢ 10 mo 11
KJIACCHI.

PaGouast nporpamma pazpaborana yuurensmu Ctenunoit C.U., Kopenepoii
T.B., B cooTBeTcTBUU ¢ [lon0keHNEM 0 paboyux mporpaMmMax u OnpeaeisieT
OpraHu3alnio 00pa30BaTEIbHON IEATEIHOCTH YUUTENS B IIKOJIE O
ONpENEICHHOMY yYeOHOMY MPEAMETY.

PaGouas mporpamma yueOHoro npenmera spisgercs yactero OOIT OO0

ONPEAEISAIONIEH:

-COJIepIKaHNCE,

-TUTAaHUPYEMbIC PE3yIbTaThl (JIMUHOCTHBIC, TIPEAMETHBIC, METAIIPEAMETHBIC);

-TeMaTHYECKOE INIAHUPOBAHHUE C YIETOM paboueli mporpaMMbl BOCITUTAHUS U
BO3MOXKHOCTBIO Hicnionb3oBanus DOP/I]OP.

PaGouas nmporpamMmma o6CyXacHa U MMPUHATA PEIICHHEM METOIUICCKOTO
00BEIMHEHUS U COTIIacCOBaHa 3aMECTUTEIIEM JUPEKTOpa MO Y4eOHO-

BOCITUTATEILHON paboTe, KypUPYIOITUM Y4eOHO- BOCITUTATEIBLHYIO PA0OTY
MBOY «COII Ne3» r. bpsiHcka.

Hara: 31.08.2023r.



INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBISAETCS
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHus,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIBHYIO 0a3y s
U3YYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JpYroil CTOPOHBI, (POpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILIUICHUE OOYYaIOIINXCA Ha YPOBHE, HEOOXOIUMOM
JUISE OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, UCTOPHH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax maHHOro yuyeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM SA3BIKOM COBPEMEHHON HayKH, KoTopas (OopMyIupyeT CBOU
JTOCTHKEHHSI B MaTEMaTUYECKOI popMe.

VY4eOHbIll Kypc anreOpsl U Hayajdl MaTEMaTUYECKOIO aHajiu3a 3aKJa/IbIBacT
OCHOBY [IJIi YCHENIHOTO OBJAJCHUS 3aKOHAMH (PU3UKUA, XUMHUU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH pa3BUTUS SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHMQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh MX A AAJbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO e Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHUSMHU ainreOpbl M MaTEeMaTHUYECKOrO aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBATh
YTBEPKACHUS C MOMOILBIO MHAYKIIMK U pacCy’kaaTh JEAYKTUBHO, HCIOJIb30BATh
0000IlIeHHEe W KOHKPETH3allhI0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueOHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHalin3a» O0ydYarolIuecs IMOJy4YaroT HOBBIM OMNBIT pEIleHUs MPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAalUH,
WHTEPHpPETAllMd  TOJYYEHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMaTUYECKUMU OTKPBITHSIMHU U UX aBTOPaMH.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yercs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOLIUMI
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHOM
NESTENIbHOCTH, TpeOyIomel MpOJOJDKUTENIbHOM  KOHUEHTpAallMd BHUMAaHUS,
CaMOCTOATEJBHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTomuku OOydeHHs] anredpe W HadajllaM MaTeMaTH4eCKOro
aHaJIM3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

B crpyktype yueOHOro kypca «Anredbpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOIUE COAECPKATENBHO-METOAUYECKUE TuHUMU: «YHucna
U BBIUUCIICHU», «DyHKINU U rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHanusa», «MHoxkecTBa U Joruka». Bce oCHOBHbIE



COJIEPKATENbHO-METOANYECKUE JIMHUM HU3YyYalOTCsl Ha MPOTSDKEHUU JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIA KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIbKMX MaTeMaTHUECKUX JHUCIUIUINH, TaKHUX Kak anreodpa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEIOBaTeIbHO (hopMupyeTcs U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTeMAaTHYECKyI0 MOJACIb peaTbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE NPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOoIMYeCKass JUHUS «Yuciia U BBIYMCIECHUS» 3aBepLIacT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKJIIOYAIOMINX B Ce0S MCIMOJIB30BAaHUE PA3TUYHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BBbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
paloOHaNbHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palroHaIbHBIX M MUPPAIMOHATBHBIX YHCEN, apu(PMETUUECKUE OTepaIiu, a TaKkxKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBICHUe O €IWHCTBE MATEMAaTHKH KaK HayKH W €€ POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaus «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHHH BCETO
oOyueHus: Ha YpOBHE CpeIHero oOmero o0pa3oBaHHsA, MOCKOJIbKY B KaXKIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynbprare 0OydJaromuecss OBIAAEBAIOT PAa3MYHBIMA METOAAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a Takxke 3anad,
coaepKammx mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIICIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
JlanHast copepkarenbHasi TUHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUI
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(QQPEKTUBHbIE WHCTPYMEHTBl JJIi PEIIEHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHNs MaTepraina. M3yueHue CTeneHHouH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON U3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIA30M,
TaK W C pElIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oonbllloe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3To¥ cofepKaTeNbHON JTMHUN HalleJIeH Ha Pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AILIUK, UCTIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHass nuHuA «Hauvana MareMaTnyeckoro aHajlin3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyrI KaK MAaT€MAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMMA, ONpeAeNsaTb HMX HauOOJbIIME W HaUMEHbIINE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHUsl TpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAWIydlllee pelIeHue B MPUKIAJHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUsS, (OPMUPOBAHUIO YMEHHUW pPACIO3HABATH MPOSBICHUS
3aKOHOB MaT€MaTHKH B HAayKe, TEXHUKE M HCKyccTBe. OOydaromuecss y3HaKT O
BBIJAIOIINXCS PE3yJIbTaTaX, IOJYYEHHBIX B XOJE PAa3BUTHS MAaTEMAaTHKU KAk



HAyKH, U 00 UX aBTOpPax.

CopeprkaTenbHO-METOAUYECKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC HIKOJIBHOM MAaTEMATUKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMIUA BCE Pa3eIibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B eaumHoe 1enoe. [lodTomy BakHO naTh
BO3MOXKHOCTh OOy4arolmeMmycs IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHBIM TPU3HAKOM MaTE€MaTUKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUW U CIJIEIOBAHHE OMNpPEACIEHHBIM
OpaBWJaM  TOCTPOSHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOM PACCY’KJEHHUS HA OCHOBE JIOTHYECKUX
npaBuiI, POPMUPYET HABBIKH KPUTHUESCKOTO MBIIIJICHHUS.

B yueOHOM Kypce «AnreObpa W Hadajga MaTEMaTUYECKOrO aHaJIN3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJICITHPOBAHUS, KOTOpPHIE MPH3BAHbBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peatbHBIX
CUTyallMii, WCCIAEAOBAHHUS DJTHX MOJENEeH C TOMOIIBI0 armapara aiareopsl u
MaTEMaTHYeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eiioB MPOTPaMMEI, ITOCKOJLKY BECh MaTepral
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydarouuecs  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJeMy.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCe U3YUEHHUs BCEX TeM y4eOHOTO Kypca «Anredpa 1 Hadana
MaTEMaTUYECKOTO aHaTN3ay.

Ha wusydyenme yuyeOHOTO Kypca «AnreOpa W Havaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
KJ1acce — 136 4acoB (4 gaca B HEJIETTIO).



COJEPKXAHUE OBYYEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE U JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOLEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMUHbIX OTPACiIed 3HAHUHN U PealbHOM )KU3HU.

JelicTBuTenbHble 4ucia. PanuoHanbHBIE W UPpAlMOHAIBHBIE YHCIA.
Apudmernueckue  onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
JNEHCTBUTENBHOTO YKcia U ero cBoicTBa. [IpuOnmkEéHHbIE BBIYUCIECHNUS, ITpaBUIia
OKPYIJICHHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenelM mnokaszarenemM. buHom Hrerootona. Hcnosb3zoBanue
NOAXOASIIENH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJISl PELICHUS TPAKTUYECKHUX
3a/1a4 U NMPEACTABIICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOMCTBA.

CreneHbp C palUMOHANBHBIM II0OKAa3aTEIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE W HATypaJlbHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHT'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC,
aApPKKOCHHYC M ApKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIE ypaBHEHUsI M YpaBHEHHMs-CleIcTBHs. HepaBeHCTBO,
pelIeHrne HepaBeHCTBA.

OCHOBHBIE METOBI PEIICHUS LETbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUN U
HEPABEHCTB. MHOrOWIeHbl OT OJHOW IEepeMEHHOW. JleleHue MHOrowwieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3 unmenramu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METO/]1bI penieHus
UPPALMOHATBHBIX YPaBHEHUIA.

[Toka3artenbHble ypaBHEHHs. OCHOBHBIE METObI PEIICHMS MOKa3aTEIbHBIX

YPaBHEHUM.
[IpeoOpa3oBaHue BeIpaK€HUM, CoepKAIIUX JTOrapUPMBbI.
Jlorapudpmuueckue YPaBHEHUH. OcHOBHBIE METO/bI peleHus

Jorapu(pMUYECKUX ypaBHEHUH.



OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. Pelienre TpuroHOMEeTpruIeCKuX YpaBHEHUN.

Pemenne cucrem JIMHEWHBIX YypaBHEHUMH. Marpuiua CHUCTEMBI JIMHEMHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKMH CMBICI U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUsS, IPUMECHEHHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBl JIMHEWHBIX ypaBHEHUM. PemieHne NpuKIagHbIX 3a1ad C MOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[TocTpoeHne MaTeMaTHYeCKUX MOJENIEH pEealbHOM CUTyallMd C IOMOILBIO
YPAaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTeld HAyKu WU pPEabHON
YKU3HH.

DOyHKUMH U TPaPUKH

OyHkius, crnocobbl 3amanus (QyHkuu. B3aumMHO 00paTHbIE (YHKIIHH.
Komno3zummss Qynkuuii. I'papuk  yHKmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOmactp ompeneneHuss 1 MHOKECTBO 3HaueHU (pyHkumu. Hynu QyHkoum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
¢yskun. IIpomMexxyTku MOHOTOHHOCTHM (PyHKIMH. MakCUMyMbl U MUHUMYMBI
¢bynkunu. Hanbospliee 1 HauMeHblIee 3Ha4yeHus: QyHKIMKM HAa TPOMEXKYTKE.

Jluneiinasi, kBagpaTU4HasT U JPOOHO-MHEWHasT (DyHKUIUU. DIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHasi (pyHKLHMS C HATypalbHBIM U IIeNIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTerneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass u Jjorapupmuyeckas (yHKLIHHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKLIHNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B pealbHBIX IMpolleccax M SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTon
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE u OTrpaHUYCHHbIC
nocyie0BaTeNbHOCTU. VcTOpUsS BO3HHUKHOBEHHS MAaTE€MAaTUYECKOrO aHajiu3a Kak
aHaJin3a OECKOHEUHO MAaJIBbIX.

ApudmeTrnueckast 1 reOMeTpHUecKas nmporpeccud. beckoHeuHo yObIBaromias
reoMmerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO YyOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmyiia CI0KHBIX



MpoUEHTOB. Vcronp30BaHWE MOPOTpecCHM Ui PELIEHUS pPEabHBIX —3a4ad
MPUKJIATHOTO XapaKTEpa.

HenpepoiBHble (yHKIIMM W uX cBoicTBa. TOYkM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkumii. CBolHcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPHIBHBIX
byHKIM 1715 petieHus 3aa4.

[TepBas u BTOpast mponsBoaHbIe GyHKIMH. OnpeneneHue, TeOMETPUISCKUN
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOM K TpaduKy QyHKIUU.

[IpousBoanbie  3neMeHTapHbIX  (QyHKUud.  [IpousBomHass ~ CyMMBl,
MPOU3BEJICHUS, YACTHOTO U KOMITO3UIIMH (PYHKIIUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, Omepaluyd HajJ MHOXKECTBAMU M WX CBOWCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KIIACC

Yucaa v BIYMCICHUA

Harypanbnbie u nensie yucna. [IpumMeHeHre NTPU3HAKOB JAEIMMOCTH LEJbIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiiee ooOiee
kpatHoe (manmee — HOK), ocTatkoB mo moayito, anropurma EBKinaa s permeHus
3a7a4 B LEJIBIX YUCTIaX.

Kowmmnekcubie uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hclia. ApudMETHYECKHE OmNeparuyl ¢ KOMIUIEKCHBIMU
yuciaamu. M3o0paxeHne KOMIUIEKCHBIX YHCET Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YHUCEJ JJIsl pelieHus: PU3NUeCKUuX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYNHOCTh YpPaBHEHHWW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUA. PABHOCUIILHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMM C  TOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTHU. PermeHre TpuroHoMeTpuYeCKUX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS TIOKA3aTeNbHBIX U  JIOTapU(DPMHUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TIOKA3aTEeIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.



VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.

[IpumeHeHne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKW3HU, UHTEPIIPETALINS IOTYYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommoszunmu Qynkumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckue PyHKIIUU, UX CBOMCTBA U IPAPUKHU.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. | 'paduueckue
METO/IbI PELICHU 3a1a4 C apaMETPAMH.

Hcnons3oBanue rpadukoB QGYHKIUN Uil KCCIEIOBAHHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUW 3aady U3 JIPYTrUx Y4eOHBIX
IIPEIMETOB U PEANBHON KU3HH.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[IpumMeHeHne mpou3BOAHON K UCCIEI0BAHUIO (DYHKLIHM HA MOHOTOHHOCTb H
skcTpeMyMbl.  Haxoxzaenue  HauOONbIIEr0 W HAaUMEHBIIETO  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumeHeHne NpPOM3BOJHOM [UIl HAXOXKJICHHS HAWIY4ylIero pelIeHHs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNuTterpain. I'eomerpuuecknit CMBICII VHTErpaa. Brruucnenue
onpenenéHHoro uurerpaia mo ¢popmysie Hetorona-JleiOuua.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed MJIOCKUX (Quryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHManbHbIX ypaBHEeHUN. MartemaTudeckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C TMOMOIIbI0 U depeHIInanIbHbIX
YpPaBHEHHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJbTATBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKU 00YYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIecCTBa,  MNPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBJICHUH,
MpOIEAYp TPAKJIAHCKOTO oOIecTBa (BBIOOPHI, OMPOCHI M JIPyroe), yMeHHe
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPONJIOMY M HACTOSIIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOT0, OCO3HAHUE
JUYHOTO BKJIaJa B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETUKY MaTeMaTUYeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, PEryisipHas (U3UYecKasi aKTHBHOCTH), (PHU3NYECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIHLHOM JESITEILHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C



MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccnrt W pearnu30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTEMaTHYECKOM HapaBJIeHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAHUE BIIHSHUS
COLIMAJIbHO-DPKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBHOM
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
HAa TPUMECHEHHE MATeMAaTHYEeCKUX 3HAHMM JUIsl pemieHus 3ajad B 00JacTu
OKpYXKalomel cpefpl, IUIAHHPOBAaHUE IIOCTYNKOB M OIEHKHM WX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTeMaTUYECKOW HayKh Kak c(]epbl 4YeIoBEYECKOM MAEsTeIbHOCTU, JTAnoB €€
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUJIW3AINH, OBJAJCHHE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTU4YeCKOM KyJIbTYpOH Kak CpEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIIECTBIIATh TPOCKTHYIO U HCCIEIOBATENBbCKYIO JIEATeIbHOCTh
WHUBUTyJIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLICCTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeieSICHUs MOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIUH,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M IPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU JIJIs
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
VHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUYEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHHIM
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBEIOMPATh CMOCOO pemieHns y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO



BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAINMA ¢ y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckne AeMCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHUBOpEYUE,  MpoOseMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Y, APryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, SIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMHu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITeNIbHO (OpMYyIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBENEHHOTO  HAOMIOJIEHUs, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCa, A TAKXKE BbIIBUIAThH
MPENO0JIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, TaHHBIX, HEOOXOAUMBIX Il OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1auu;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS;

CTPYKTYpUPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyTMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHbBIE YHUBEpPCAJbHbIE yUeOHbIEe 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeassMu OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/auu,
KOMMEHTHUPOBATH MMOJTYUYEHHBIN pe3yJbTarT;

B X0Ji€ 0OCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIIECTBY OOCYKIaeMON TEMBI,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEelIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYaCTHHKOB
nuanora, oOHapy>KMBaTh pa3iU4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIUpPOBaThH PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3aaad
MPE3eHTAIMU U OCOOCHHOCTEN ayAUTOPUH.



PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA

Camoopranusanus:

COCTABJISITH ILJIaH, AJITOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOM HH(POpMaALIUU.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  pedIeKCMH KakK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTara peleHUs
MaTeMaTUYECKOM 3aJauu;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATh IPUUMHBI
JOCTHKEHHSI WM HEIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBmecTHAasl 1eATEJIBHOCTD:

NOHUMAaTh M HCIOJb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh IeJlb COBMECTHOM
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI pabOT, JIOTOBAapWBATHC, OOCYX AaTh IMPOIECC W pe3yJbTaT paboThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax paldoThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPAMHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce 0Oy4YarOIIMICAd TOJYYUT CIICAYIOIIHNE
MPEIMETHBIE PE3yJIbTAThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl yu4eOHOTO
Kypca «Anrebpa u Hadajla MAaTEeMaTUYECKOTO aHATN3ay:

Yucii1a ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOLEHTHI, HPPALUOHATBLHOE YKCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHHWS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;



MPUMEHSTh MPUOIKEHHBIC BBIYUCIICHUS, TTPaBUJIa OKPYTJICHUS, PUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;

CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM I[OKa3aTeleM,
UCII0JIb30BaTh MOAXOASAIIYI0 (hOpPMY 3aIlMCh JIEUCTBUTEIIbHBIX YUCEI JIJISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apUPMETHUECKUN KOPEHb HATypaabHOU
CTEIICHH;

CBOOOJTHO OMIEPUPOBATH MOHATHUEM: CTETICHD C PAIlMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: JIOTapu(PM YHKcHa, AECATHUYHBIE W
HaTypaJibHbIE JIOTApU(MBIL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC
YUCIJIOBOTO apTyMEHTAa;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSAMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIMYHbIE METOJbl PEIICHUS PAlMOHAIBHBIX M JIPOOHO-
pallMOHANIbHBIX YPaBHEHWI, MPUMEHSITh METOJ HWHTEPBAJIIOB IS PEHICHUs
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEpPEeMEHHOM,
MHOTOWIEH C TenbiMu Kod(h(uImeHTaMmu, KOPHU MHOTOYICHa, MPUMEHSThH
JIeJIEHNEe MHOT'OYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
ISl pelieHus 3a/1ay;

CBOOOJHO ONEPUPOBATH TMOHATUSMHU: CHUCTEMA JIMHEWHBIX YpaBHEHUA,
MAaTpUla, OMNPEACIUTENIb MaTpUlbl 2 X 2 W €ro TreOMETPUYECKUU CMBICH,
WCIIOJIB30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 I BBIYUCIEHHUS €r0 3HAauyeHUs,
NPUMEHSTh ONPEACIIUTENIN [IJIi PEUICHUS CHCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAlIMU C MOMOILIBIO CUCTEMBI JIUHEHHBIX YPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IMOMOLIBIO MaTpHI] U OINpEAeIUTENEH,
WHTEPIIPETUPOBATH MMOJTYYEHHBIN pE3yIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TMpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COJEPIKALUX CTEIEHH C
PalMOHAIBHBIM [TOKA3aTEeIIEM;

UCIIO0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHuUs
Jorapu(MUYECKUX BBIPAKCHH;

cBOOOIHO OMEpPUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMUYECKre YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOIIBI0 PABHOCUIIBHBIX



NEPEXO0/I0B WM OCYIIECTBIISISI MPOBEPKY KOPHEI;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIIbl Uil TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHMUIA;

CBOOOJTHO OMEPUPOBATH IMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HeoOxoaumble  (OPMYJBI  JIJIi  pPEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHHI];

MOJICTIUPOBATh peallbHble CHUTYyalldd Ha S3bIKEe anreOpbl, COCTABIATH
BBIPDOKEHMSI, YypaBHEHHS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEJH C UCTIOIb30BAHUEM alllapaTa anreopsol.

DOyHKUMHA U TPaPuKU:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (QYHKIUH, KOMHOO3MIMUSA (QyHKUMHA, Trpaduk QyHKOUH,
BBITNOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpadUKoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEEICHHUS U MHOKECTBO
3HaYeHUH QPyHKINUU, HYJTH (YHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMIHO OMEpUPOBATh TMOHATHSIMH: UETHBIE M HEUYETHBIE (DYHKIUH,
nepuoandeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbl (pyHKLIMH, HaumOoJblllee M HauMEHblLIEe 3HauyeHUuEe (YyHKIUU Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypajIbHBIM U
HENBIM TOKa3zaTeiaeM, rpa@uK CTENEeHHOW (YHKIHH C HATYpPaJbHBIM U IEIbIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (DyHKIMH OOpaTHOM CTENEeHH C
HaTypaJIbHBIM IOKa3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BaHNE U TIOCTPOCHUE UX TPapUKOB;

cBOOOZHO OMEpHUpOBATh MOHATHSIMH: IOKa3aTelbHas W Jorapudmmuyueckas
byHKIMKA, UX CBOMCTBA U TrpaduKH, HUCIOIH30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOMIHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYXKHOCTB,
oTpeieNieHue TPUTOHOMETPHUUECKUX (YHKITUI YUCIIOBOTO apTryMEHTa,;

UCTIONB30BaTh Tpaduku QyHKIUHA Ui WCCIEAOBAaHUS TMPOIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYrux y4eOHBIX MPEIMETOB U peanbHON
KU3HU, BBIpAXXaTh (HOpMyIaMH 3aBUCUIMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4ecKoro aHajmsa:

cBOOOMHO OMEpUPOBATh TOHATUSAMHU: apuMeThdeckas U TeoMEeTpUUecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUECKasi MPOTPeCcCrs, TUHEHHBIA U
HKCMOHEHLUATIBHBIA POCT, (POpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU ISl PEIIEHUs peajbHBbIX 3aJau MPUKIATHOTO



Xapakrepa;

cBOOO/IHO OTIEPUPOBATH MOHATUAMH: TOCIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHuUs
NOCJIEIOBATENBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMAaThb OCHOBBI 3apOXKIACHUS MAaTEMaTHYeCKOro AaHalIM3a Kak aHalausa
OECKOHEYHO MaJlbIX;

CBOOOJHO OMNEpPUPOBATh TMOHSATHUSMHU: HENPEPbIBHbIE (DYHKUINUU, TOYKHU
pa3pbiBa rpaduka pyHKINK, aCHMIOTOTHI Tpaduka QyHKINM;

CcBOOO/IHO OIEepUpOBaTh MOHATUEM: (YHKIUS, HENpEpbIBHAs Ha OTpPE3KE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpOBaTh TMOHATUSIMU: TIepBas U BTOpas IPOU3BOIHBIC
(GbyHKLIMH, KacaTellbHas K TpaduKy QyHKIUY;

BBIYHCIIATh MTPOU3BOAHBIE CYMMBbI, IIPOU3BEACHUS, YACTHOTO U KOMIIO3HUIIMH
IBYX (DyHKIUH, 3HATh IPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOIHON 1Jis
pemeHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXECTBO, OINEpaluud  Haj
MHO>KECTBaMU;

UCITI0JI30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONMCaHNs pealbHbIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEeOHBIX MTPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHSATUAMH: OIpPEACIICHHE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTUYECKOTO0 O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHbBIE
YPAaBHEHUS U HEPABEHCTBA.

K xoniy oOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIIEIYIONTUE
IpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauyajla MaTEMaTUYECKOIro aHaJIu3ax»:

Yucia ¥ BbIYMCICHHSA:

CBOOOJIHO OMNEpUpOBaTh MOHATUSMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHOKECTBA HATypaJIbHBIX M LEJbIX YHUCEN, MCIOJIb30BATh MPU3HAKHU JIEIUMOCTH
uenbix yucen, HOJl 1 HOK nHaTypalibHBIX 4McCen sl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkina;

CcBOOOJHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMIYJIO, 3alUChIBATh
HaTypaJIbHbIE YMCIIA B PA3JIMYHBIX MIO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS,

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckoud u
TPUTOHOMETPUUECKOI (hopMe, BBIMIOJIHATH apu(PMETHUECKUE ONEepali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:

CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHBIE U



jJorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEMICHHS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYILECTBJISITh OTOOp KOpPHEH TMpHU PEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpUPOBaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (OPMYJIBI Il PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuiaTh palroHaIbHbIE, VMppaluOHAIBHEIE, IIOKa3aTEeIIbHbIE,
jJorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coaepKalye MOIYJIA U apaMeTphI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YPaBHEHUN U HEPABEHCTB, a
TaKXKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBATh peajbHbIE CUTyallUM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M HUX CHUCTEMBI [0 YCIOBUIO 3aJ]a4H,
UCCJIEIOBATh TOCTPOCHHBIE MOJIETTM C HCIOJIb30BAHUEM alllapara ajreopsl,
MHTEPIPETUPOBATH MOJTYUYECHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUN C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UITUU JABYX (DYHKIIHIA,

CTPOUTh TEOMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPaBEHCTB HA
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJIHO  OMEpPUPOBATH TMOHATUSIMU: TpadUKA TPUTOHOMETPUUECKUX
bynKmii;

OpUMEHATh (GYHKIUWA IS MOJCITUPOBAHUS U UCCICIOBAHUS PEATBHBIX
ITPOLIECCOB.

Hauana MaTeMaTH4ecKOro anajamsa:

MCITI0JI30BATh MPOU3BOIHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HAXOJIUTh HAOOJIbIIIEe U HAMMEHBIIIEE 3HAYCHHS (DYHKITMM HETPEPHIBHOW Ha
OTpE3KE;

MCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXICHHUS HAWIIYYIIEro pPEIICHUS B
MPUKJIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpPENENICHUS] CKOPOCTH W YCKOPEHHUsS Tpolecca, 3aJaHHOro (QOopMyJiol WM
rpaduxom;

CBOOOJHO  ONEPHUpPOBATH MOHATHSIMHU: [EPBOOOpa3Hasi, ONpeneIEHHBIH



UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTApHbIX (YHKUIMHA U BBIYUCIATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOAMTD IJIOIIAAN TNIOCKUX (GUTYp U 0OBEMBI TE ¢ TOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
cocTaBiieHus U depeHInalIbHBIX YPaBHEHUI;

pemiath MpHUKJIaJHbIE 3a7a4d, B TOM YHUCIE COI[HAIbHO-DKOHOMUYECKOTO H
buznyeckoro Xapakrepa, cpeacTBaMu MaTeMaTU4eCKOT0 aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
No 11/ HanmeHoBaHMe pa3jeioB U TeM (uudgpossbie)
°n/n
NPOrpaMmbl Bceero Kontpoassbie | IlpakTieckne o0pa3oBaTe/IbHbIE
padoThbI padoThI pecypebi
MHOXeCcTBO JI€HICTBUTENBHBIX YHCEIL.
1 MHorounensl. PannonanabHble ypaBHEHUS U 24 2
HepaBeHCTBA. CHCTEMBbl IMHEHHBIX YPaBHEHUM
9 Oynkiun u rpaduku. CreneHnas GyHKIHS C 12 1
LEJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppanmroHansHbIe ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudpmuueckas QyHKIUS. 18 1
Jlorapudmuueckue ypaBHeHUS
5 Tpuronomerpuieckre BoIpaKeHUs U 99 1
ypaBHEHHUS
7 ITocnenoBarenbHOCTH U POTPECCUH 10
8 HenpepsiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpaMmbl Bcero Kontpoarupie  Ilpaxtirieckie o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenr
1 [Ipon3BoiHas U €€ FeOMETPUUECKUNA CMBICT 17 2
5 I/ICCJ'IG,HOBaHI:Ie (bYHKIHI C TOMOIIBIO 16 1
POU3BOAHON
3 [TepBooOpasHas 1 HHTETpAI 12 1
4 I'paduxu TPUTOHOMETPHUECKUX (DYHKITHA. 14 1
Tpuronomerpuveckrue HepaBeHCTBA
5 WppaunoHanbHble, IOKa3aTeIbHbIE U 17 1
norapupMHUECKUe HEPABEHCTBA
KommiekcHbie uncna 10
HatypanbHble u ensle uncia 10
CucTeMbl pallMOHATEHBIX, UPPAITMOHATIBHBIX
8 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 11 1
ypaBHEHUH
9 3aa4u ¢ mapameTpamMmu 13 1
10 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AINS 16 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 12 0
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