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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauOoJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0YyYaroMIMXCsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydaroniuecsi OBJIAJEeBalOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyiHpyeT cBoOU
JTOCTHXKEHHSI B MaTEMaTUUYECKOI popMe.

VY4eOHblll Kypc anreOpsl U Hayajdl MaTeMaTUYeCKOI'o aHajM3a 3aKJaJlbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MMOHMMAHMSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SKOHOMUKHU U OOIIECTBEHHOMN JKU3HU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIAEHUS C MOMOUIBI0 MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HMCIOJIb30BaTh
00001IeHNe W KOHKPETH3allhi0, a0CTparupoBaHWE U aHAJIOTUI0, (HOpMHUpPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AinredOpa v Havajla MaTeMaTH4E€CKOro
aHanu3a» oOydYarolIMecs MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpIIpETAlluk  TOJYYEHHBIX  pEHIeHUW, 3HAKOMATCS C  IpuUMepamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYuebHblli Kypc 00JaaeT 3HAYUTENHHBIM BOCIHUTATEIBLHBIM TOTECHIIHAJIOM,
KOTOpPBI peamu3yeTcs Kak 4dYepe3 Y4YeOHBbId Marepuai, CIOCOOCTBYIONINN
(GOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIHPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOSITEIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJIyYEHHBIN
pe3ynbTar.

B ocHoBe MeTonuku OOydeHHs] anredpe M HadajlaM MaTeMaTH4eCcKOoro
aHaJIK3a JICKUT AeSATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4YeCKOro
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUMCIEHUs», « DYHKIMU U rpadukn», «YpaBHEHUSI U HepaBeHCTBay, «Hauana
MaTeMaTH4YeCcKoro aHanusa», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCSd Ha MPOTSHKEHHH JBYX JIET
oOyd4eHHsI Ha YpPOBHE CpeIHEro oOIero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JIpyr Ipyra U MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMH U pasjenaMu. J[aHHbBIH
y4eOHBI KypC SBISCTCS WHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe



COJEp’)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMaTUUYECKU aHalIW3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. [lo mepe Toro kak oOydaromiuecs OBJaAeBarOT Bc€ Ooiee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCIEI0BATENbHO (hopMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOTO Kypca, s
pEILIEHUsI CaMOCTOSITENBHO C(HOPMYIHPOBAHHON MaTeMAaTUYECKON 3aJaui, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopepxxarenpHO-MeTOIMYeCKas: JUHUS «YUKcia W BBIYMCICHUS) 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCMOJIb30BAHUS JACUCTBUTEIBHBIX UKCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOIr0 00111ero 00pa3zoBanusi. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUN, BKJIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaTh NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBIpAXEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOKECTBAa HaTypajibHbIX, IEJbIX,
palMOHANIbHBIX W JEHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleluu(pUYecKue 3aJaud M OIEepaluu: JEeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHUE OMEpalny, a TaKkKe
U3BJICUCHUE KOPHS HATYPaTbHOW CTETIEHW HA MHOMKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHUIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEUICHUS Pa3iINMYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U e€ POJH B
MIOCTPOCHUN MOJIEJIEH pEeaNbHOTO MHUpA, MIMPOKO HCIOIB3YIOTCS 000OIICHHE U
KOHKpETH3aIHsl.

JIuaust «YpaBHEHMsSI U HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, TMOCKOJIBKY B KaXJOM
pasgene IlporpamMMmbl MpenycCMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3afad. B
pe3ynpTaTe OOy4alolMecs OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHHUs
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coAepKalmx mapameTprl. [lodydeHHbIE yMEHHsI HIMPOKO HCTOJIB3YIOTCS MPH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOJHOM, NP PEIICHUH MPHUKIAIHBIX
3a]a4 ¥ 3a7a4 Ha HaXOXKJEHUE HaWOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DYHKIIUH.
Jannasi copepkarenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUI
BBIMOJHATL  pacué€rel 1o  (opmynam, mnpeoOpa3oBaHUs  PALMOHAIBHBIX,
UPPALMOHAJIBHBIX M TPUTOHOMETPUYECKHMX BBIPAKEHUM, a TakkKe BBIPAKECHUH,
COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuajga TOPOUCXOAMT  JajbHeillllee  pa3BUTHE  aNTOPUTMUYECKOTO U
aOCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJbHBIMU  (QopMamu,  MPEICTaBICHUS



3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJIC PaBCHCTB W HEpPaBEHCTB. Anrebpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUISl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU Kak
S3bIKA HAYKHU.

CopepxarenbHo-MeToauueckass JUHUA «DyHKIMM U TpaduKU» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH Yy4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 337a€T MOCJIEI0OBATEILHOCTh U3YUeHUsI MaTepuaia. M3ydeHue cTerneHHow,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIMIA, UX CBOMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU IJIS peIIeHus 3adad U3 JPYTHX Y4eOHBIX
IPEIMETOB U PEATBHON KU3HU TECHO CBS3AHO KAK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
yaensercs (pOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMA BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Martepuan 3Tol cofepKaTeIbHOM JTMHUM HAIleJIeH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJISIOIIMX BbIpaXKaThb 3aBUCHMOCTH MEXIy BEIMYMHAMU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoit u crnoBecHo. Ero uzyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hadana MareMaTHyecKkoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MATEMATHYECKUX, TAK M NPHUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMMA, ONpEeAeNsiTb HX HauOONbIIME W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENel pealbHbIX CUTyaluH,
MO3BOJISIET HAXOJWTh HaWJydlllee pEHIeHWEe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMYECKHX, 33/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4ECKOTO
aHanu3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATbHO-JIOTHUYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOyyarouuecs: y3HaIOT O
BBIAIOLIMXCSl PE3ysbTaTaxX, MOJYYEHHBIX B XOJ€ Pa3BUTHA MAaTEMaTHKH Kak
HayKH, U 00 UX aBTOpPaXx.

CopeprkarenpbHO-MeTOANYECKasl TUHUSA «MHOXKeCTBa U JIOTHKa» BKIIIOYAET B
ceOsl DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JIoruku. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpeasiaraloT HauOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIOIMIMM BCE pPa3feibl
MaTeMaTUKM M €€ TMPUIOKEHUH, OHU CBSI3bIBAIOT pa3Hble MaTeMaTUYEeCKHe
JUCUUIUIMHBL W WX MPWIOKEHUs B efauHoe wenoe. [losTomy BaxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U HCIOJIb30BATH €0 JJIsl BBIPAXKEHUS CBOMX MBICIEH.
JlpyruM BaXHbIM MpPU3HAKOM MAaTEMaTUKH KakK HayKd CJeAyeT IpU3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHWUN W CJIEAOBAHHWE OMpPEACIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKa3aTebCTB.  3HAKOMCTBO  C  3JIEMEHTaMu



MaTeMaTUYECKOW JIOTUKH CHOCOOCTBYET Pa3BUTUIO JIOTUYECKOTO MBIIUICHUS
0Oy4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hauyajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYE€CKOTO MOJICIUPOBAHUS, KOTOPbIE MPHU3BAHbBI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIENEH peanbHBIX
CUTYyallui, WCCIEAOBAHMS HSTUX MOJIENIed C TMOMONIBIO afmapara aiuredpbl H
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTalluu MOJIYyYEeHHBIX pe3yibTaTtoB. Takue
3a/IaHus BILUIETEHBI B KAXK/IbIN U3 pa3eioB IPOrpaMMBbl, TOCKOJILKY BECh MaTepUall
y4eOHOro Kypca LIMPOKO HCIOIb3YETCs JJIsl PEIICHUs] MPUKIAIHbIX 3a1ad. [lpu
pelIeHNH  peabHBIX  MPAKTUYECKUX  3aJad  oOydaromuecss  pa3BUBAIOT
HaOJI0/IaTeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh UM KOHKPETU3UPOBATH  MPOOJIEMY.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHS NPUKIAJHBIX 3a7a4
OpraHu3yeTcsl B MPoIlecce U3yueHUs BceX TeM yueOHOTo Kypca « Anredpa u Havana
MaTeMaTUYECKOTO aHAIN3a».

Ha wu3ydenune yueOHOro Kypca «AnreOpa W Hayalla MaTEeMaTHYECKOTO
aHanauza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).

COJAEPXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCICHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JIECATUYHBIE APOOU, MPOIIEHTHI,
OeckOHeuHble Tnepuoanyeckue Apoou. IlpumeHeHue apoOGell W MPOLEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACiIEd 3HAHUN U PEaNIbHOM KU3HH.

JelicTBuTenbHble yucha. PanuoHanbHbIE W UpPpAMOHAIBHBIE YHCIIA.
Apudmernueckue  omeparud € JICUCTBUTENbHBIMM  4uciIaMu.  Mojayib
JNEeWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubnmxkE€HHbIC BBIYMCICHUS, TTPAaBUIIA
OKPYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uenbiM nokaszateneM. buHom HbelotoHa. Hcnonb3oBaHue
MOAXOSIIEH (OPMBI 3aMUCH JACUCTBUTEIBHBIX YHCEI JIJIST PEIICHHS TTPAKTUISCKIX
3a7a4 ¥ IPEACTABICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHON CTETIEHU U €T0 CBOMCTRBA.

CreneHb C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JIEVCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymcna. CpoictBa mnorapudma. [lecsiTuuHbIE U HATypaJibHbIE
JoTapu(MBbI.

CHHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHUHYC U apKTaHI'€HC YMCJIOBOI'O apryMEHTa.

YpaBHeHUs U HEPABEHCTBA



ToxaecTBa U TOXKAECTBEHHbIE TMpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCHWIIbHBIE ypaBHEHUSI U YpaBHEHHs-ciencTBUs. HepaBeHCTBO,
pelieHnue HepaBeHCTRA.

OCHOBHBIE METObI PEIICHUS LENBIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEpaBEeHCTB. MHOroujeHbl OT OJHOW NepeMeHHOW. JlemeHue MHOrousjeHa Ha
MHOTOWIEH ¢ ocraTkoM. Teopema be3y. MHorowiensl ¢  UeIbIMU
kodpdunmnentamu. Teopema Buera.

[TpeoOpa3oBanus YHCIOBBIX BHIPAXKEHUMN, COJCPIKAIINX CTETICHU U KOPHHU.

WpparmonansHbie YpaBHEHUS. OcHoBHbIE METO/IBI pelieHus
UpPpAIMOHATILHBIX YPABHEHHI.

[ToxazarenpHble ypaBHeHHs. OCHOBHBIE METOIBI PEIICHUS TOKa3aTEeIbHBIX
YPaBHECHUM.

[IpeoOpa3zoBaHue BBIpaXKEHHI, COAECPKAITUX JTOTaprU(MBI.

Jlorapudmuueckue YpaBHEHUS. OcHoOBHBbIE METO/IBI peueHus
Jorapu(pMUYECKUX ypaBHEHUH.
OcHoOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIpaKCHU. PellleHne TpPUroHOMETPUYECKUX YPaBHEHUM.

Pemienne cucrteM JIMHEWHBIX YypaBHEHHU. MarTpuua CHCTEMBI JIMHEWHBIX
ypaBHeHui. Onpenenurens MaTpUIbl 2X2, €ro TIE€OMETPUYECKHH CMBICI U
CBOMCTBA, BBIUMCIIEHUE €r0 3HAYEHHUs, NPUMEHEHUE ONPENCIUTENS Ul PELICHUS
CUCTEMBbI JIMHEWHBIX ypaBHEHWM. PelleHne nNpuUKIagHbIX 3a4ad € I[MOMOLIBIO
CUCTEMBI JIMHEMHBIX ypaBHEHUU. VccnemoBanue NOCTPOEHHOW MOAETUA C
ITOMOUIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKHMX MOJEJEH PEAlbHOM CHUTyallMd C IOMOIIBIO
YPaBHEHUN W HEPaBEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeld HayKu WU pealbHON
YKU3HU.

DOyHKUMH U TPaPuKu

OyHkIius, crnocodbl 3amanus (QyHkmuu. B3auMHO o0paTHbIe (QYHKIHH.
Kommosummst  pyukruii. I'paduk  yHkmum. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHuil Qpynkumnu. Hymn Qyskumu.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIC M Heu€THBIe QyHKIMH. [leproanyeckue
byukiuu. IIpoMexxyTku MOHOTOHHOCTH (GYyHKIMH. MakCUMyMbl U MUHUMYMBI
dbyukiuu. HaubonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TPOMEKYTKE.

Jluneiinasi, kBajpaTU4Hass W JIpOoOHO-MHEWHasT (DYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpadUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTENeHW Kak (PYHKIUH OOpaTHOMU
CTENEHU C HATYpaJIbHBIM [TOKA3aTEIEM.

[TokazarenbHast u Jorapupmuueckas (yHKIUH, UX CBONCTBA M TpauKH.
Hcnonp3oBanue rpadukoB GYHKIUN A5 peLICHUS] YpaBHEHHI.



TpuronoMmerpuueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIIBHBIE 3aBUCUMOCTH B pEAJbHBIX IMPOLECCAX U SBICHUSX.
['paduku peaslbHBIX 3aBUCUMOCTEHA.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TocnenoBarenbHOCTH, CIMOCOOBI 3aJlaHus MOCJenoBaTenbHOCTe. Metoj
MaTeMaTH4eCKON WHIYKIHH. MoOHOTOHHBIE U OTPaHUYCHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAJIN3a KaK
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckas U TeoMeTpruecKas mporpeccuu. beckoHeuHo yObIBaromiast
reomeTpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAlOUIEH reOMETpHYECKOU
IPOTrpecchuy. JINHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmysia CI0KHBIX
pOoLEHTOB. Vcnosb30BaHWE TIPOTPECCHH UL PELICHUS peajbHbIX 3a1ad
MPUKIIATHOTO XapakTepa.

HenpepoiBHble ¢GyHKIMM W MX CcBoMcTBAa. Touku paspbiBa. ACHMITOTHI
rpadukoB ¢yHkiui. CBoiicTBa (GYHKIMHA HENPEpPHIBHBIX Ha OTpe3ke. MeToj
VHTEPBAJIOB Uil PEUICHHUS HEpaBeHCTB. lIpuMeHeHne CBOMCTB HENpPEpPBIBHBIX
byHKUMNA 1S penieHus 3a1ay.

[lepBas u BrOpast mpousBoaHbIe PyHKIMU. Omnpeaenenrue, reoOMeTpUIECKUi 1
(bu3MYecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUH.

[IpousBoaHble  3neMeHTapHbIX  (QyHKuud.  IIpousBomHast ~ CyMMBl,
MPOU3BEACHUS, YACTHOTO ¥ KOMIO3UILIUK (DYHKIIHIA.

MHo:xecTBa M JIOTHKA

MHoOkecTBO, omnepaluyd HajJ MHOXKECTBAMU M WX CBOWCTBa. JluarpaMmbl
Ounepa—Benna. IlpumeHeHME TEOPETUKO-MHOMXXECTBEHHOIO — ammapara s
OMMCAHUSI PEATbHBIX MPOLECCOB W SIBICHUW, MPU PEIICHUM 33aJa4 U3 APYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CJEICTBUE,
JI0KAa3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KIIACC

Yucaa v BBIYMCICHUSA

Harypanbubie u nenble yncna. [I[pumeHeHrne Npu3HAKOB JIEIMMOCTH LIEJIbIX
yucen, HauOonpmuid obmui aemurens (manee — HOJl) u Haumenbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHust
3a/lay B LEJbIX YHCIIAX.

Kommnekcuble uucia. AnreOpavueckass W TpPUTOHOMETpUYEcKas (QOpMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHyYecKue omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHd U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3UMUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMS U HEpaBeHCTBA



CucreMa M COBOKYIHOCTb YPaBHEHHWH W HEPABEHCTB. PaBHOCHUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpaBHEHHMH C  TMOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PenieHne TpuroHoOMeTpUIECKUX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TIOKA3aTeNbHBIX U  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYIHOCTEH paluOHaIbHBIX,
UPpaAIMOHATIbHBIX, TIOKA3aTEIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHUIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTed HAyKu WU pPEabHON
JKWA3HU, UHTEPIIPETALNS IOJYYEHHBIX PE3YyJIbTATOB.

DOyHKUMH U TPaPUKH

I'padux xommosunuu ¢Gyskuuil. ['eomerpudeckue 00pas3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IpapUKy.

['padmyeckue MeTOABl pelIeHUsT ypaBHEHUH W HepaBeHCTB. ['paduueckue
METO/bI PELICHU 3a/1a4 C ITapaMeTpaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS TMPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

[IpumMeHeHne Mpou3BOAHON K UCCIENOBaHUIO (DYHKIIMII HA MOHOTOHHOCTbh U
skcTpeMymbl.  Haxoxxaenue  HauOonblIero W HAMMEHBUIEro  3HAYEHUU
HEIMpepbIBHON (YHKLMHU HA OTPE3KE.

[IppuMeHeHne NPOU3BOAHOM UL HAXOXKICHUSA HAWIY4dIlIEero peLICHUs B
IPUKIIAIHBIX 3a/1a4dax, Ui ONPENCIICHUS CKOPOCTH M YCKOPEHMs IIpoLecca,
3aJIaHHOTO (HOPMYJION MK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TIEpBOOOpa3HbIX. I[lepBoOOpa3HbIC
anieMeHTapHbIX pyHkuuid. [IpaBuia HaxoXIeHUs! IepBOOOPa3HBIX.

WNurerpain. I'eomerpruuecknit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uarerpaia mo ¢popmyne Hetorona-JleitOuura.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IIOCKUX QUryp u
00BEMOB T€OMETPUYECKUX TEJl.

[Tpumepsl pemenuit auddepeHIuanbHBIX ypaBHEHUH. MartemaTuueckoe
MOJICIMPOBAHUE PEATbHBIX IMPOLECCOB C TOMOLIBI0  Au(depeHIIuaTbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCUHCKOro  oOIecTBa,  MpEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMNPOCHI W JIPYyTroe€), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTHKEHUH B JAPYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HH, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pOBBIO (370POBOE MHTaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATHUH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHANBHOW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE ILIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTreMaTH4ecKoMy  OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYPhl, TIOHUMAHWE BIMSHHUS
COITMATIbHO-?KOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPUPOIHON U COIMATbHON
Cpe/Ibl, 0OCO3HaHUE III00aIbHOTO XapaKkTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW JESITCIBHOCTH, ITaroB €€
Pa3BUTHUS M 3HAYUMOCTH JUJISI PA3BUTUS LHUBUIM3AIMHM, OBJIAJECHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyeckue AecTBU:

BBIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /7151 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JAHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSX, MpeAjiaratb KpUTEPUU st
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAIMK ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBbIe ucciaeaoBareabCKHeE AeiicTBUA:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATECIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUHE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULINAI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHHE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOT0 00BEKTa, SBJICHUS, TPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMMU;



CaMOCTOSITENIHO (POPMYIHpPOBaTH OOOOIICHHS] U BBIBOJBI MO pe3ylbTaTaM
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOILlECCa, a TaKXKE BbIABUTATH
MPEANOJI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH J€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a]1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PA3NUYHBIX TUIIOB, AHATU3UPOBATD,
CHUCTEeMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATH HMH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBAaTh Ha/IEKHOCTD uHbOopMauu o CaMOCTOSITENILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBHA

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMM  OOIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, aBaTh IOSCHEHUSA II0 XOAY PELICHMs 3a1auH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0JI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYLIECTBY OOCYKIA€MOI TEMBI,
npoOJeMbl, pelaeMol 3aJauyd, BbBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pEelIeHNsl, COINOCTABIIATh CBOM CYXAECHUS C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YIBTAThl PEIIECHUS 33J1a4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBepcaJbHbIe yueOHbIe NeiCTBUSA

Camoopranusamnus:

COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOUPATh CIIOCOO PEIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGpOpMaIUu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJE€Th  HABBIKAMHM  IO3HABATEJIbHOM  pedeKkcud KaKk  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUM U MBICIHUTEIBHBIX IPOLECCOB, UX PE3YyJIbTaTOB, BIAACTh
croco0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3ynbTaTra peLIeHUs
MaTEeMaTUYeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU PELICHUU 3a/1auH,
BHOCHTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IaHHBIX,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLIEHWBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSAM, OOBSICHITH MPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, MNPUHUMATh 1eJb COBMECTHOMU
NeSATEIbHOCTH, TJIAaHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pactpeicisiTh
BUIIBI pabOT, JIOTOBApWBATHCS, OOCYXAAaTh TMPOIECC W pPe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX (GopMmax paboTsl (00CyxkaeHHs, 0OMEH MHEHU,
«MO3TOBBIE IITYpMBI» W WHBIC), BBHIMOJIHATH CBOIO YacTh pabOTBl W
KOOPAMHUPOBATh CBOM JCHCTBUS C JAPYTUMHU WICHAMH KOMAaHJbI, OIICHHWBATH
KAaueCTBO CBOEro BKJaJa B OOIIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJEHCTBUSL.

INPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuyenuss B 10 kiacce oOydyaromuics TOJYYUT CIEIYIOLTUE
MPEAMETHBIE PE3yJIbTAThl M0 OTACJIBbHBIM TeMaM paboued mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3a:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHCIIO, OECKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATBFHOE YHCIO0, MHOXECTBA
paLMOHAIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOYJIb AEHCTBUTEIIBHOTO YHCIIA;

NPUMEHSTh JIPOOM W TPOLIEHTHI ISl pElIeHUs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIICH 3HAHUN U pEAIbHOW KU3HU,

MPUMEHSITH MPUOTNKEHHBIC BEIYUCIICHUS, IPaBUIa OKPYTJICHUS, IPUKUAKY U
OLICHKY PE3yJbTaTa BBIYNCIICHUN;

CBOOOJIHO OMNEpPUPOBATh TMOHSATHEM: CTENEHb C IIeJbIM IOKa3aTelieM,
WCIIOJIB30BaTh MOJIXOASIIYI0 (POpMY 3alucH JEHCTBUTENBHBIX YUCEI JJIS PEIICHUS
MMPAKTUYECKUX 3a7a4 U MIPEICTABICHUS JAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypaIbHOU
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTETICHD C PAIMOHAIBHBIM MTOKA3aTeIIeM;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: JIOTapu(M YwMcHa, NECATHYHBIE W
HaTypaJbHBIC JIOTApU(MBIL;

CBOOOJIHO OMNEPUPOBATh MOHATUSMH: CHUHYC, KOCHMHYC, TAaHI€HC, KOTAHIEHC
YHCIIOBOTO apTyMEHTA;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, APKKOCHUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHITUSIMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbLHBIE HEPABEHCTBA,;



OPUMEHATHh pPa3IMYHblE METOJbl PEIICHUS PALUOHAIBHBIX MU JIPOOHO-
palMOHAIbHBIX YpPaBHEHUH, NPUMEHATh METOJl HHTEPBAJIOB JJI1 pEIICHUS
HEPABEHCTB;

CBOOO/IHO OIEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEpEeMEHHOH,
MHOTOYJIEH ¢ MLedbIMH KO3(p(ULIUEeHTaMH, KOPHM MHOIOYJI€Ha, IPUMEHATH
JIeJICHNE MHOTOWJIEHA Ha MHOTOWIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
JUISl pellieHus 3a/1ay;

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: CHCTEMAa JIMHEHHBIX YpaBHEHMIA,
MaTpuLd, ONPEACINUTENb MATPULBl 2 X 2 W €ero TIeOMETPUYECKHM CMBICII,
UCITIOJIb30BaTh CBOMICTBA ONpenenuTesss 2 X 2 juid BBIYUCICHHS €ro 3HayeHus,
OPUMEHATh ONPEACIUTENIN [JIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIEJIMPOBATh PeajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUH,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C IOMOINBI0 MaTpUll U OIpPEACIHUTENEH,
UHTEPIIPETUPOBATH MOIYUECHHBIN pe3yNbTarT;

UCIIOJIb30BaTh CBOMCTBA JIEHCTBUI C KOpHSAMHU [UIsl MpeoOpa3oBaHUA
BBIPAKCHU;

BBINOJIHATH peoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJEPKAIINX CTETIEHU C
palOHaIbHBIM IIOKA3aTENIEM;

UCITI0JIB30BaTh CBOMCTBa norapumMoB IS npeodpazoBaHus
Jorapu(pMHUECKUX BbIPAXKEHUH;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPPAIMOHAJIBHBIE, MOKa3aTelbHbIE WU
Jorapu(pMUYECKHE YPaBHEHHUS, HAXOAUTh UX PEIICHHS C TOMOUIBI0 PABHOCUIIBHBIX
NEepPeX0A0B WM OCYLIECTBIISAS IPOBEPKY KOPHEW;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUEe (HOpMYJIbI ISl MpeoOpa30BaHUS
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOJTHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh  HEOoOXOAuMble  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUII;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPQXEHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIEI0BATh
MOCTPOEHHBIE MOJIENIU C UCIIOIb30BAaHUEM aIllapara aiareopsbl.

DyHKIUHN U TPAPUKHU:

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl QyHKUUH,
B3aMMHO 0OpaTHble (QYHKIUH, KOMHOO3UIMUS GYyHKUUNA, Trpaduk QyHKIUY,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKkoB (PyHKIIUI;

CBOOOJTHO OIEPUPOBATH MOHATHSAMHU: OOJACTh ONpPENEICHUS U MHOXKECTBO
3HaYeHUN QyHKINU, HYTH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOIHO ONEpUPOBaTh MNOHATUSAMM: UETHbIE M HEUYETHBIE (YyHKLUH,
nepuoanyeckre (QyHKIUU, IPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAKCUMYMBbI U
MUHUMYMBbI (DyHKUIMH, HaumOOoJblllee M HaWMMEHbIIee 3HaueHHuEe (YHKIUU Ha
IIPOMEKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHBIM U
HENbIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIHMHM C HATYpPaJbHBIM U LEJIbIM



nokasarenem, rpaguk KOpHs N-0il CTeneHH Kak (PyHKIHUU OOpaTHOW CTENEHHU C
HATypaJbHBIM MOKa3aTeJIeM;

ONEepUpOBaTh TMOHATUSMU: JUHEHHAs, KBaJpaTuyHas U JPOOHO-TMHEITHas
(GyHKUIMU, BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEA0OBAHKUE U MMOCTPOCHUE UX TPadUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: IOKa3aTeslbHAas MU JorapupmMuyeckas
GbyHKUIMU, UX CBOMCTBA U rpaduKH, MCIOIB30BaTh MX rpaduKH IJis pPEHIeHUs
YPaBHCHUI;

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OIpEEICHNE TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku (GyHKIUN JUid  HCCIEAOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEHN MpHU PEIICHUH 3a/lady U3 JPYruX y4eOHBIX MPEIMETOB M PealbHOU
YKU3HH, BBIpAXKaTh (POPMYJIAMH 3aBUCUMOCTH MEKY BEIMYMNHAMU;

Havana maTteMaTH4ecKOro aHajmsa:

cBOOOIHO ONEpUPOBATh MOHATUSAMHU: apuMeTnyeckas U TeoMeTpUudecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi FTeOMETpUUEcKasi MPOrpeccus, JUHEHHBIN U
HKCIOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IIPOTPECCUM U PEIIEHUs pEeajbHBIX 3a4ad IMPUKIATHOTO
XapakTepa;

cBOOO/IHO ONEPUPOBATh MOHATUAMU: NOCIENOBATENLHOCTD, CIIOCOOBI 3a/JTaHUS
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE W OIPAaHUYEHHBIE TOCIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHUS MAaTEMaTUYECKOro aHal3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO ~OINEPUPOBATH TMOHATUSMHU: HENpPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3psiBa rpaduka GyHKIMU, aCUMIITOTHI Tpadrka GyHKINH;

CBOOOJHO OIEPUPOBATH MOHATHEM: (YHKLHSA, HENpEpbIBHAs Ha OTPE3KE,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7151 peLIeHUs 3a/1a4;

CcBOOOJIHO OIEpUpOBaTh TMOHATUSIMU: TIepBas W BTOpas IPOU3BOIHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYHCIIATH [IPOU3BOAHBIE CYMMBI, IPOU3BEIAEHUS, YACTHOTO U KOMIIO3ULIUU
IByX (YHKIUH, 3HATh IPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIIMIA;

WCITIOJIb30BAaTh TEOMETPHUUECKUH M (HU3UYECKUN CMBICT MPOU3BOTHOM st
pelIeHus 3a1a4.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  OMNEpPUPOBATh  MOHATUSIMU:  MHOXXECTBO,  ONEpaly  Haj
MHOKECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONKMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]]a4 U3 APYTUX yUEOHBIX MTPEIMETOB;

CBOOOJTHO OINEPUPOBATH MOHATUAMU: OIpEACNICHHe, TEOopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTA, T0KA3aTEIbCTBO, PABHOCHIIbHBIE
YpaBHEHUS U HEPABEHCTBA.



K xonmy oOywyenuss B 11 kiaacce oOydaromuiics MHOIYYUT CIEIYIOIINE
MpEeIMETHbIE PE3yJIbTaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaTU3a:

Yucaa 1 BBIYUCTICHUA:

CBOOOJTHO ~OMNEpUPOBATh TMMOHATUSMHU: HATypaJlbHOE M 1EJ0€ YHCIIO,
MHOKECTBA HATypaJbHbIX U LEJIBIX YUCEN, UCIOJIb30BaTh NMPU3HAKU JEIUMOCTU
uenbix yucen, HOJl u HOK HaTypallbHBIX 4MCeN ISl pEeLICHHs 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTKa MO MOJYJIO, 3alKUChIBAThH
HaTypaJIbHBIE YHCJIA B PA3JIUYHBIX [TO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCIa B alreOpanyeckod u
TPUTOHOMETPUUECKON (Popme, BHITIOTHATH apu(METHUECKUE ONEpaIlii C HUMH U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: HUPPAIMOHAIIBHBIC, IMOKa3aTeJbHbIC U
jJorapuMUUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PEIIEHUS C TMOMOIUIBIO
PaBHOCHJIbHBIX MIEPEXO/IOB;

OCYILECTBISATh OTOOp KOpHEW TMpU pPEHIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBaTh MOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHSITh  HEOOXOIUMbIE  (QOPMYJBI  JJISI  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYNMHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, NPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
JorapuMUYECKUX YPAaBHEHHUIN U HEPABEHCTB;

perarb palOHaJIbHbIE, UppaloHalbHBbIE, MOKa3aTEeJbHBIE,
jJorapuMUYecKrue U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
CoJIeprKalllie MOJIYJIM U TapaMeTphl;

MPUMEHSTH TpaduuecKkre METOIbI JJI PEIICHUS YpaBHEHUN W HEPaBEHCTB, a
TaKXke 3ajJlay ¢ napaMeTpamu;

MOJICIMPOBATh peajbHbIC CUTyallMM Ha S3bIKE anreOphbl, COCTABISTH
BBIPDAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 334U,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DyHKIUHN U TPAPUKU:

CTpOUTh TpadUKHd KOMMO3UIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU JABYX (YHKIIMIA;

CTPOUTh TEOMETPUYECKHE O00pa3pl ypaBHEHHA W HEpPAaBEHCTB Ha
KOOPJUHATHOM TNIOCKOCTH;

CBOOOJHO  OIMEpPUPOBATH TOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dyHKImii;



OpUMEHATh (QYHKIUWA 1T MOJCITUPOBAHUS M WCCICIOBAHUS PEATHHBIX
IIPOIIECCOB.

Hauana MaTeMaTH4ecKOro aHajamsa:

MCITI0JIb30BATh MPOU3BOHYIO JIJISl KCCIIEIOBAaHUs (YHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJIUTh HauOOJIbIlIee U HAMMEHBIIIEE 3HAUCHUs (DYHKIIMM HETPEpPHIBHOW Ha
OTPE3KE;

WCIIOJB30BaTh NPOWU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlEero pElIeHus B
NPUKIAJHBIX, B TOM 4YHMCJIE€ COLUMAJIbHO-DKOHOMHMYECKHX, 3ajadax, I
OTpE/IENICHUs] CKOPOCTH W YCKOPEHHUsS Tpolecca, 3aJaHHOro (QOpMyJIol WM
rpapuKoMm;

CBOOOJHO ONEpHUpPOBATh MOHATHSIMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIH
WHTETpajl, HaXOJUTh IEpPBOOOpa3HbIC 3JIEMEHTAPHBIX (GYHKIMHA U BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOJIUTh TUIOMIATH MIIOCKUX (GUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPAJIA;

MMETh MPEACTABICHUE O MATEMAaTHYECKOM MOJICIIMPOBAHUM HA IPUMEPE
cocTaByieHUs U PepeHITMATbHBIX YPaBHEHUN;

pelaTe NPUKIAJHbIE 3aa4d, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKOIO U
bu3nYecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUYECKOTO aHAJIK3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Konrporenpie  Ipakriieckue o0pa3oBaTesbHbIE
padoTbI padoThbI pecype
MHOK€eCTBO IEMUCTBUTENBHBIX YHCEIL.
1 MHuorounensl. PanmonanbHbie ypaBHEHUS U o4 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
2 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
IEJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppanmonansHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHHS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudpmuueckue ypaBHEHUs
6 Tpuronomerpuveckre BRIpaKEHUS U 29 1
ypaBHEHHMSI
7 ITocnenoBarenbHOCTH U POTPECCUH 10 1
8 HenpepsiBable pyHKiuu. [IponzBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KIIACC

KoJsmn4yecTBO 4acoB DJIeKTPOHHbBbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbmbie  IpaxTieckne (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
1 I/ICCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1
TpuronomeTpruyeckue HepaBEHCTBA
4 WpparmonaibHbIe, TOKA3aTEIBHBIC H o4 1
norapuMUUecKre HEPaBeHCTBA
9) KomiiekcHele yncna 10 1
6 HarypanbHble 1 1enble ynucina 10 1
CucreMbl paloHATBHBIX, HPPANUOHATEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUYECKUX 12 1
YpaBHEHUU
8 3ama4u ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 000011IeHIE, CUCTEMATU3AIA 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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