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HOACHUTEJBHASA 3AIINCKA

VYuebHsblil kypc «Anredpa U Havyajla MaTeMaTUYECKOrO aHaIu3a» SBIAETCS
OJIHUM W3 Hanbosee 3HAYMMBIX B IMPOrpamMMe CpeIHEero o0Iero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroil CTOPOHBI, (hOpMHUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHHE OOy4YarOMIMXCA Ha YPOBHE, HEOOXOIUMOM
JUI1 OCBOEHHUSI MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JIPYTHX
IUCUMIUIMH. B paMkax AaHHOro yuyeOHOro Kypca oOydaroiuecs OBIIaJI€BaloOT
YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTopas (GOpMyJIUpyeT CBOU
JNOCTHXKEHHUS B MaTeMaTH4eckoil popme.

VY4eOHblil Kypc anreOppl M Hayajl MaTeMaTHUYeCKOr0 aHallh3a 3aKJIaJlbIBaeT
OCHOBY Ul YCIIEUIHOTO OBJIQJICHUS] 3aKOHaMHU (U3MKH, XUMHUH, OUOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHLIUN Pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BaTh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XM3HH. B TO ke Bpemsi oBnajgeHue aOCTPAKTHBIMU U JIOTMYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYeCKOro aHaliu3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBAThH
YTBEPKJICHUS C TIOMOIIBI0O MHIYKUUU U PacCykAaTh NEAYKTUBHO, UCIOIb30BAThH
00001lIeHHEe W KOHKPETU3allMIo, a0CTparupoBaHUE M aHAJOruw, (opMupyer
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone usyuenus yuyeGHOro kypca «Anredpa M Hayajla MaTeMaTH4YE€CKOro
aHanM3a» OO0ydYarouIuecs: MOJIy4YaloT HOBBIA OMNBIT PEIICHHS MPUKIAAHBIX 3a/1ad,
CaMOCTOATENILHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH peallbHbIX CHUTYyaluH,
UHTEPHpPETalUd  TOJYYEHHBIX  pEUIeHUH, 3HAaKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IpPUPOJE, HAyKE U HCKYCCTBE, C
BBIJAIOIINMUCS MATEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VYyeOHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAIIOM,
KOTOpBI peanu3yercs Kak uepe3 Y4YeOHbId MaTepual, CHoCOOCTBYIOIIUN
(GopMUPOBAaHHIO HAYYHOTO MHPOBO33PEHHSI, TaK U dYepe3 creuuduxy ydeOHOM
JESITeIbHOCTH, TpeOyIoleld MpOJOJDKUTENbHON  KOHUEHTpAalUud BHUMAHMUA,
CaMOCTOSITENIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 32 IOJIYYEHHBIN
pe3ynbTar.

B ocHoBe wmetonuku oOydeHHs anreOpe M HayajlaM MaTeMaTUYeCKOTo
aHaJInM3a JEKUT ACSITeIbHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadaja MaTeMaTH4YE€CKOro
aHaJIM3a» BBIACICHBI CIEAYIOIIHNE COAEPKATEIBHO-METOINYECKUE TMHUM: «YHucia
U BhIUKCIEHU», «DYHKUMU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTEMaTUYECKOro  aHanu3a», «MHoOXkecTBa H JIorTWKa». Bce OCHOBHbIE



COJIEPKATENbHO-METOANMYECKHE JMHUM H3YYaloTCsl Ha NPOTSHKEHUM JBYX JIET
oOydeHHus1 Ha YpOBHE CpEAHEro oO0IIero oO0pa3oBaHMs, €CTECTBEHHO JOINOJHSA
ApyT Opyra U MOCTETIEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszjaenamu. J[aHHBIN
y4eOHBIH KypC SIBISIETCS MHTETPATUBHBIM, TIIOCKOJBKY OObeauHseT B cebe
COJIep)KaHUEe HECKOJIbKMX MaTeMaTHYeCKHX JUCHMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETpPHUS, MAaTEMaTHUECKUNA aHAIMU3, TEOpUs MHOXKECTB, MaTeMaTHyecKas
jgoruka u gapyrue. Ilo mMepe Toro kak oOywaromiuecs OBJIaJI€BalOT BcE Ooliee
IMIMPOKUM MATEMaTHUYECKUM allapaToM, Y HUX MOCIEeI0BATEIbHO POPMUpPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTUYEeCKyl0 MOJENb peajbHOU
CUTyalluy, IPUMEHATh 3HaHUs, TIOJyYEHHbIE MIPU U3YyUEHUH Y4eOHOTo Kypca, AJis
pEILIEHUsI CaMOCTOSITENIHO C(HOPMYIMPOBAHHON MaTeMaTUYECKOM 3aJauu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopepxarenpHO-MeTOAUYECKass TUHUS «YuClia U BBIYUCICHUS» 3aBepIIacT
(dopMupOBaHHE HABBIKOB MCIOJIb30BaHUS JACHCTBUTEIBHBIX UHCEN, KOTOPOE OBbLIO
HA4aTo Ha YPOBHE OCHOBHOTO 0011ero oopasoBanus. Ha ypoBHe cpenHero oouero
oOpa3oBaHMsi 0co0O€ BHUMaHuE yJjensercs (OPMUPOBAHUIO  HABBIKOB
paIoHaIbHBIX BBIYUCICHHUM, BKIIOYAIONINX B Ce0S WCIIOJIBb30BAHUE Pa3TUYHBIX
dopM 3amucu uymMcna, YMEHHUE JAeNaTh NPUKHUIKY, BBIMOJHATH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBbIE BBIpaXXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYarolIMMCsi MHOYKECTBAa HAaTypalbHbIX, IIEJbIX,
palioHaNbHBIX W JEHCTBUTENBHBIX  YWCENT  JOMOJHSAIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCell. B KakJoM H3 O3TUX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cheuupuyecKkue 3aJaud M OMNEepaluu: JeJIeHHe Haleno,
ONEpUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIEJBbIX YHUCEN, O0COoOble CBONCTBA
palMOHAIbHBIX U UPPALMOHAIBHBIX YHUCEN, apu()METUUECKUE ONEpaLUM, a TAKXKE
U3BJICUCHUE KOPHS HATYPaJbHOM CTETIEHH HA MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mnocienoBaTeNIbHOMY pacIIMPEHMIO Kpyra HCIHOJIb3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMM MX MPUMEHEHUS JUIsl PEelICHUs] pa3IuYHbIX 3ajad
(opMupyeTcsi NpeJCTaBICHUE O €IUHCTBE MAaTeMAaTUKU KaK Hayku U €€ poju B
IOCTPOEHUU MOJIEIEN peanbHOro0 MHUpPA, HIMPOKO MCIONb3YHOTCS 0000IIEHHE U
KOHKPETH3aIIHsL.

Jluaust «YpaBHEHHUS W HEPABEHCTBa» peajH3yeTcs Ha MPOTSHKEHUH BCETO
oOydeHUsi Ha YPOBHE CpEIHEro oOIero oOpa3oBaHMs, MOCKOJIbKY B KaXKIOM
pasnene IIporpaMMbl NpeaycCMOTPEHO pELIEHHWE COOTBETCTBYIOLIMX 3anad. B
pe3ynbraTe O0Oydaroluecss OBJIAJEBAIOT PAa3JIMYHBIMM METOAAMM  PELICHUS
palfoHaNbHBIX, HUPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMUUECKHX H
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
cojiepkalux mapameTpbl. llomyueHHble yMEHHUS IIMPOKO HCIOJIB3YIOTCS NpU
UCCIIEJOBaHUM (YHKIUN C TIOMOIIbIO NMPOU3BOIHOM, IPU PELIEHUH MPHUKIAJIHbBIX



3a/1a4y ¥ 3a7]a4 Ha HAXOXKJEHUE HAMOOJBIINX U HAUMEHBIINX 3HAYCHUN (yHKIIUU.
JlanHasi cozep:kaTelibHasi TIMHUS BKJIIOYAeT B ce0s Takke (OpMUPOBAHHE YMEHUMN
BBINIOJIHATG  pacuy€Tsl 1O  (QopMynaMm, MNpeoOpa3OBaHUs  PALMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKKEe BbIPAXKEHUH,
colepKalux CTeneHu U Jorapudmel. brarogaps u3ydeHUI0 anreOpandecKkoro
Marepuaga MPOUCXOAWUT  JalbHEWIIEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBINUICHUS O0yYaromuxcsi, GOPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxJieHuid, pabOTbl C  CHMBOJBHBIMH  (OpMaMH,  HIPEACTABICHUS
3aKOHOMEPHOCTEN W 3aBHCHMOCTEH B BHJE DPABEHCTB M HEPaBEHCTB. AureOpa
npennaraet d(QQeKTUBHbIE UHCTPYMEHTBHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a]]a4, HArJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKH.

ConepxaTenpbHOo-MeTOANYECKasT JUHUS «DyHKIMM W Tpadukw» TECHO
NeperieTaeTcs ¢ APYTMMH JIMHUSMH Y4eOHOrOo Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3a4aET MOCIE0BATENbHOCTh U3YUEHUS MaTepuaiia. MzyueHrue cTeneHHou,
M0Ka3aTeJIbHOM, JIorapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKIIUMA, UX CBOMCTB
u rpaduKoB, UCIOIb30BaHUE (QYHKIMN N7 PEIIeHUs 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEAIbHON U3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHaJIU30M,
TaK U C PEIICHHEM YpaBHEHW U HepaBeHCTB. [Ipu »TOoM Oosblioe BHUMaHHE
yaensercs (GOpMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMUYHBIMA BEJIMUMHAMU, HCCJIEAOBATh IMOJYYEHHbIC (YHKIWU, CTPOUTH HX
rpaduku. MaTtepuan 3TON Co/iep>KaTeIbHOW JTMHUU HAIICJICH Ha Pa3BUTHUE YMEHUM
YU HaBBIKOB, IMO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHOi (opMe: aHATUTHYECKOH, rpaduueckoil u crmoBecHO. Ero m3ydenue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas JuHug «Hadana MaremMarnyeckoro aHaiau3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MATEMaTUYECKUX, TaK W MPUKIATHBIX 3a/1ad,
JIOCTYITHBIX 00YyYarolmuMcs, TaK KaK y HHUX TMOSBIISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uKyd  CIOXHBIX (QYHKIHM, ONpeAensTb WX HauOOJbIIME W HAUMEHbIINE
3HAQYECHUs, BBIYUCIATH MUIOMaau (GUuryp u oObEMBI Tel, HAXOAUTh CKOPOCTU U
YCKOpeHMsI TpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IOCTPOCHUSI MATEMATHYECKUX MOJENIE pPealbHbIX CHUTYyallUi,
MO3BOJIAET HAXOJWTh HAWIYYIIEe pEUIEHWEe B TMPUKIAAHBIX, B TOM YHCIIE
COLIMAJIbHO-DKOHOMHYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (HOpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINIUICHUS, (POPMUPOBAHUIO YMEHUU pPaCIO3HABATH TPOSBICHUS
3aKOHOB MaTeMaTHUKHU B HayKe, TEXHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIIAIONINXCS PE3yJbTaTaX, MOJYUYECHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHo-MeTOAUYEeCKas JTHHUS « MHOXKECTBa U JIOTHKA» BKIIOYAET B
ce0s DJIEMEHTHl TEOPUM MHOXKECTB W MATEMaTHYECKOW JIOTHMKU. TeOopeTHKO-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYyPC MIKOIHHOM MaTeMaTHKU
U TpeajiaraloT HauOoliee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSAIONIMN BCE pa3feibl
MaTeMaTUKH H ©€ TPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
JTUCIUTUIMHBI W WX TPWIOKEHUs B eauHoe 1enoe. [lodToMy BakHO nHaTh
BO3MOXHOCTh OOydaromeMycss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTEMaTUKH W HCIOJb30BaTh €ro /I BBIPAKEHUS CBOMX MBICIICH.
Jpyrum BaXXHBIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT IMpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMM U CIIEIOBAHHE OMNpeaeIEHHBIM
OpaBWiaM  TMOCTPOCHHUS  JOKa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MHBINIJICHUS
00y4Jaronmxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBILIICHHUS.

B yuebnoM Kkypce «Anrebpa W Hayalla MaTE€MaTUYECKOrO aHaJIUu3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPU3BAHBI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOSHUS MOJENeH peaTbHBIX
CUTyallMii, HCCNEOBaHUS AITHUX MOJENe C TOMOIIBI0 ammapara aireopsl u
MaTEMaTHYECKOTO aHajau3a, WHTEPIPETAIMH TOJYyYCHHBIX pe3yabTaToB. Takue
3aJIaHAs BIUIETCHBI B KOKJIBIN U3 pa3/IeioB MPOTPaMMBbI, TOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIOJIB3YETCs IS PElIeHUs NMPHUKIaAHBIX 3anad. [Ipu
pEIIEHNH  PEATbHBIX  NPAKTUYECKUX  3a1ad  oOydaroniuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIb30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  MpoOJIEeMy.
JHlesitenbHOCTh 1O  (OPMHUPOBAHWIO HABBIKOB PEIICHHS] TPUKIAIHBIX 3aaad
OpPraHU3yeTCs B MPOIECCE U3YUEHUSI BCEX TEM YUeOHOTo Kypca « Anredpa v Hadasa
MaTEMaTUYECKOTO aHATTU3ay.

Ha wuzyuenne yudeOHOTO Kypca «Anrebpa M Hayajla MaTEMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPXAHUME OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

PaunonanbHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOLICHTHI,
OeckoHEUHbIe Tepuoandeckue Apoou. I[lpumeHenue npobGedl W TPOIEHTOB IS
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3IMyHbIX OTPACIIEH 3HAHUU U PEATIbHOU KU3HU.

JlecTBUTENbHBIE 4YMCJIA. PanuoHaJIbHBIE W UPpPAalMOHAIBHBIE YHCIIA.
Apudmernueckre  omepalMM € JEUCTBUTENbBHBIMU  4YHMCIaMUd.  Moayiib
JICHCTBUTENHHOTO YKCia U ero cBoiicTBa. [IpnbOmmkEHHbIC BBIUMCICHUS, TTPaBUIIa
OKpPYTJIEHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ nensIM nokaszareneM. buHoM HerotoHa. Hcnosb3oBanue
NOAXO0AsIIeNd (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN IJIsl PEUICHUS TPAKTUYECKHUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHON CTETIEHH U €r0 CBOMCTBA.

CreneHp C panuMoOHAJBHBIM IIOKAa3aTeleM U €€ CBOMCTBA, CTENEHb C
JENCTBUTEIBHBIM I10KA3aTEIEM.

Jlorapupm uymcna. CpoiictBa jorapupma. JleciTUUHBIE U HATypallbHbIE
J0Tapu(pMBI.

CuHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI'€HC YMCIOBOI'O apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxagecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCMIIBHBIE ypaBHEHHS M ypaBHEHHMs-CiencTBusA. HepaBeHCTBO,
pelIeHne HEPAaBEHCTBA.

OCHOBHBIE METO/BI PEUICHUS LIETIbIX U APOOHO-PALMOHATIBHBIX YPaBHEHUN U
HEpPaBEHCTB. MHOroujieHbl OT OJHOW IIepeMEHHOW. JleneHne MHOroujeHa Ha
MHOIOWIEH C ocTarkoM. Teopema be3y. MHoOrowiessl ¢  UEIbIMU
koapdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTEIEHU U KOPHH.

HppauroHanpHble YpaBHEHHMUS. OcHOBHBIE METO/IbI peLIeHMS
UPPALMOHATIBHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHUS. OCHOBHBIE METOJBI PEIICHHUS ITOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpazoBanue BoIpaXeHHH, COAEPKALTUX JTOTapU(MBI.

Jlorapupmuueckue YpaBHEHHUS. OcHOBHBIE METO/IbI pelIeHus
J0rapu(pMUYECKUX YPaBHEHHI.

OcHOBHBIE TPUTOHOMETPHUYECKHUE (bopMyIIbIL. IIpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHHUU. PellieHne TpPUroHOMETPUIECKUX YPABHEHU .



Pemenne cucreM JIMHENMHBIX ypaBHEHMH. Marpuuma CUCTEMBbl JIMHEHMHBIX
ypaBHEeHMI. OrnpenenuTens MATpUlbl 2X2, €ro TIeOMETPUYECKHUH CMBICI H
CBOWCTBA, BBIUHCIICHUE €T0 3HAYEHUS, TPUMEHEHUE OINPENCIUTENS I PEIICHUS
CHCTEMBI JIMHEMHBIX YypaBHEHHUU. PelieHne npukiIagHbIX 3a7a4 C MOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHEHuW. lccienoBaHne IOCTPOCHHOM MOJEIU C
MIOMOIIBIO MATPHI] U ONIPEIETUTEIIEH.

[TocTpoeHne MareMaTUYECKUX MOJEJIEHW PEATbHOM CUTYAallUH C ITOMOIIBIO
YPaBHEHHU W HEpaBEHCTB. lIprMeHeHHMe ypaBHEHM M HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad M3 pa3IMYHbBIX 00JacTel HAayKh M pealbHOU
KU3HU.

DOyHKUUM U TpaduKu

OyHkuUsA, crnocodbl 3agaHus (QyHkouu. B3anMHO o00patHble (QYHKIUU.
Komnosumms ¢yskuuid. I'padpuk  QyHKIuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHA.

OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkiuu.
[TpomexyTku 3HaKomocTossHcTBa. YETHBIE 1 HEeU€THBIE QyHKIMU. [lepuoanueckue
dbyukiuu. I[IpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBbI
¢ynkun. Hanbomnbiiee n HanMeHbIIee 3Ha4eHUsT (PYHKIIUN HA TIPOMEXKYTKE.

Jluneitnasi, kBajpaTu4yHash U APOOHO-TMHEHHas (QYHKIUH. DJIeMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpaduKoB.

Crenennast pyHKIMS ¢ HATypaJbHBIM U LENbIM NOKa3zareneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa U rpaduK KOpHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTEIIEHM C HATYPAaJIbHBIM ITI0KA3aTEIIEM.

[TokazatenbHas u jorapupmMuyeckas (YHKIMH, UX CBOWCTBA U TpaUKU.
Ncnonb3oBanue rpad@ukoB GyHKIMIA 715 pellIeHUs YPaBHEHUH.

Tpuronomerpruueckass OKpY>KHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOIO apryMEeHTa.

OyHKIUOHAIBHBIE 3aBUCHUMOCTM B pEAJIbHBIX MPOLECCAX U SBJICHUSIX.
['paduku peasibHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajamn3a

ITocimenoBaTelbHOCTH, CHOCOOBI 3ajJaHMs IIOCJICIOBATEIbHOCTEH. MeTon
MaTeMaTH4YECKOU VHIYKLHWH. MOHOTOHHBIE 151 OTPaHUYEHHBIC
IIOCJIEIOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaTeéMaTHYECKOTO aHaI3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas ¥ reoMeTpuueckasl mporpeccu. beckoneuHno yObiBaroias
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpUYECKOn
MPOTrpeCcCu. JINHENHBIA U 3KCIOHEHIHAIBHBINA POCT. Yuco €. @opmyia CI0KHBIX
IpOUEHTOB. lcnonp30BaHWE TMPOrpecCHM I PELICHUs pPeajbHBIX 3aaad
MIPUKJIATHOTO XapaKTepa.



HemnpepoiBHble (GyHKIIMM W WX CBOWCTBA. TOUYKM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuil. CBolcTBa (QYHKIMI HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHMS HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(GYHKIM 151 perieHus 3a1ad.

[lepBas u BTOpas npou3BoaHble GyHKUMU. OnpeneneHue, reOMeTpUUECKU 1
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHHUE KacaTeIbHOUN K Tpaduky QyHKIUH.

[IpousBogHbie  BJEMEHTapHBIX  (YHKLHUM. IIponsBogHass  CyMmMBlI,
POU3BEAECHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.

MHoKecTBa M JIOTMKA

MHOkeCTBO, oOnepauud HaJ MHOXKECTBAMH M HUX CBOMCTBA. Jluarpammbl
Oiinepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXXECTBEHHOIO — amnmapara s
ONMCAHUs pEaJbHBIX IMPOLECCOB W SIBICHUM, NPHU PELNIEHWH 3a1ad U3 JIPYTHUX
y4eOHBIX MMPEAMETOB.

Onpenenenne, TeopeMa, CBOMCTBO MAaTEMaTHYECKOIO OOBEKTa, CIIEICTBUE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KITIACC

Yuciia 1 BBIYUCTICHUSA

Harypanbnbie u nensie yucna. [I[puMeHeHre MPU3HAKOB JIEIMMOCTH LIEJBIX
gucen, HauOonpmuid obmui nenurens (ganee — HOJl) u HanmMenblee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinaa 11 penieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

KommnekcHble uuncna. AnreOpauveckas M TpUTOHOMETpUYecKas (HOpMbI
3aMucy KOMIUIEKCHOTO 4YHcna. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oil creneHu U3 KOMILIEKCHOTo yucia. [Ipumenenue
KOMIUJIEKCHBIX YMCEN JIs1 PeIIeHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHNs U HepaBeHCTBA

CucremMa M COBOKYIIHOCTb YPAaBHEHHA W HEPaBEHCTB. PaBHOCHUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  TMOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOABl PEIICHHUS I[OKa3aTebHBIX H  JIOrapu(PpMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS CUCTEM M COBOKYIHOCTEN palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TApAMETPaMHU.



[IpumeHenne  ypaBHEHUH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 pas3IMyHbBIX o0JacTel HayKu M pealbHOU
KW3HU, UHTEPIIPETALNA TOJTYYEHHBIX PE3YJIbTATOB.

DYyHKIUU U TPAPUKHU

I'padux xommoszuruu Qyskiuii. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruyeckne PyHKIUU, UX CBOMCTBA U IPAPUKU.

I'padprueckue Meroabl pelieHHs ypaBHEHMl U HepaBeHCTB. ['paduueckue
METO/bI PEIICHUS 3a]1a4 C TapaMETPaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA JUIsi MCCIEAOBAaHUS IPOLECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PELIEHUU 3aJad U3 JAPYTHX y4eOHBIX
IIPEAMETOB U PEATLHOM KU3HHU.

Hayana MaTeMaTH4eCKOro aHajamu3a

[IpumeneHnre MPOM3BOIHON K HUCCIEAOBAaHUIO (PYHKITMH HA MOHOTOHHOCTH U
sKkcTpeMyMbl.  Haxoknenue  HamOOJbIIEr0 M HAUMEHbBIIErO  3HAYEHUMH
HENpepbIBHON (QYHKIIUU HA OTPE3KE.

[IpumeHeHne nTPOU3BOJHOM JUII HAXOXKACHUS HAWJIY4IlIer0 pEIICHHS B
NPUKIAIHBIX 3a/1adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHHS Ipouecca,
3aJIaHHOTO (HOPMYJIIOH WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TMepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna Haxox1eHUs epBOOOPa3HbIX.

Nurerpan. ['eomeTpuuecknii CMBICII MHTETpaIa. Brruncnenue
onpenenéHHoro uaTerpaia mno ¢popmysne Hetorona-JleiOnuia.

[Ipumenenne uHTErpajia A HAXOXKJIEHUS IUIOMIAJAEH IIOCKUX (Uryp H
00BEMOB r€OMETPUUYECKUX TEJL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUNH. MareMaTtuyeckoe
MOJICJIMPOBAaHUE PEAJbHBIX IMPOLIECCOB C NOMOLIBI  AU(depeHInaIbHbIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  OOIlecTBa,  MPEICTaBIECHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKUMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
OpoLeayp TpaxAaHCcKoro oOmiecTBa (BBIOOpPHI, OMPOCH U APYroe), yMEHHe
B3aUMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) MaTPHOTHYECKOr0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOLUIOMY M HACTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOLICHHUE K
JOCTUKEHUAM POCCUHUCKUX MAaT€MaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHHM B JAPYIMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMMKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEH POCCHIMCKOIO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUsA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUN HAyKM M JESTENbHOCTbIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, PEUIeHUH, pacCy AeHUI, BOCIPUUMYHUBOCTD
K MaT€MaTHYECKUM acleKTaM pa3jIuyHbIX BUJOB UCKYCCTBA;

5) pu3nyeckoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MaTeMaTHYeCKHe 3HAHUA B
MHTEpEecax 3/10pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 30pOBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTIIbIXa, peryisipHas (pu3nvecKas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IPU 3aHATUSAX CIOPTUBHO-03J0POBUTENBHON JEATEIbHOCTBIO;

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cpepaM  NPOPECCHOHAIBHOM  ACSTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPUIOKCHHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP
Oyaymeil mnpodeccun U peaau30BbIBATb COOCTBEHHBIE >KU3HEHHbBIE IIJIaHBbI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W
caMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABIEHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS :

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYphl, IIOHUMAHHE BIIMSHUS
COIMAIbHO-DPKOHOMHYECKHUX TMPOLIECCOB HA COCTOSTHUE MPUPOJTHON M COLIMATIBLHOU
cpenbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPo0JieM, OpUeHTAITUS
HAa TPUMCHEHHE MaTEMaTHMYECKUX 3HAHUM JIg penieHus 3ajady B 00JacTu
OKpYXawuel Cpeapl, IUIAHUPOBAHUE IOCTYNKOB M OLUEHKH WX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W  OOIIECTBEHHOW  MPAKTUKH, TMOHUMAaHUE
MaTEMaTUYECKOW Hayku Kak cdepbl UYeTOBEYECKON AEeSATENBHOCTH, JTAroB &
pa3BUTUSA M 3HAYMMOCTH [IJI1 Pa3BUTUS UMBUJIM3ALIMHM, OBJIAJICHUE SI3BIKOM
MaTe€MaTUKU W MaTEeMaTUYECKOM KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID U MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIC 1eiiCTBUS

Ba3oBble Jioruyeckue JeicTBHA:

BBISIBJISITh M XAapaKTEPU30BaTh CYIIECTBEHHBbIE MPHU3HAKH MATEMaTHYECKUX
OOBEKTOB, TMOHATHH, OTHOLIEHWHA MEXAYy MOHATHAMH, (POPMYJIHPOBATH
olpesieNieHUs MOHATUH, YCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KJIacCU(pUKALINY,
OCHOBaHU AJ1s1 0000IEHUS ¥ CPaBHEHUS, KPUTEPUH POBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opmMylIupoBaTb U  NPeoOPa3OBBIBATH  CYXKACHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOJIOJECHUSAX U YTBEPXKICHUSX, MpeularaTb KPUTEPUU AJIs
BBISIBJICHUS] 3AKOHOMEPHOCTEN U IIPOTUBOPEUNIL;

JieNaTh BBIBOJABl C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3AaKJIIOUYEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apryMEHTALMIO, IIPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIBI;

BbIOMpATh C€Moco0 pemeHuss y4eOHOW 3aaaud  (CpaBHUBATH HECKOJIBKO
BApHAHTOB  pElUIeHHs, BbIOMpaTh HamboJee MOAXOMAIMH ¢  y4&ToM
CaMOCTOATEIIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
(GopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (popMHpOBaTH TUIMOTE3Yy, apryMEHTHPOBATH
CBOIO [TO3ULINI0, MHEHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEIOBaHHUE
110 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHU, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00bEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITENIbHO (POPMYTUPOBaTH OOOOIICHHSI U BBIBOJBI MO pe3yibTaTaM
OpOBEJAEHHOIO  HAONIOACHUS, HUCCIENOBaHUS, OLIEHHWBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BbIABUTATh
IPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBJISITh JEPUIUTHI MHPOPMALUH, JaHHBIX, HEOOXOJUMBIX Il OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BbIOMpATh MH(OPMALMIO U3 UCTOYHUKOB Pa3IUYHbIX THIIOB, aHAJTU3UPOBATH,
CHUCTEeMATHU3UPOBaTh U HWHTEPIPETHPOBATh WHGOPMAIMIO PA3IUYHBIX BHAOB U
dbopm IpeacTaBICHUS;

CTPYKTYpPUPOBaTh MHGOPMAIIMIO, TPEACTaBIATh €€ B Pa3IMYHbIX (opMax,
WUTIOCTPUPOBATH TpaduyecKy;

OLICHUBATh HaJEKHOCTh uH(popmauu 1o CaMOCTOSITEJIbHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1elCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (HOPMYIHPOBATh CY>KICHHSI B COOTBETCTBUU C YCIOBUSMU U
HesnsMu OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M TNHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJauH,
KOMMEHTHUPOBATH IMOJYYEHHBIN pe3yJIbTarT;

B X0/ 0OCYXJIEHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOIl TEMBI,
npoOsieMbl, peniaeMol 3aJadyd, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOMCK
pELIEHUs], COIOCTABJIATL CBOU CYXKIEHUA C CYXICHHAMU IPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh pa3jM4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(OopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

NPEACTABIATh PE3YIbTAaThl PEUICHUS 3aa4di, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opMar BBICTYIUIEHHS C Y4ETOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

PerysisiTuBHBIC YHUBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA



Camoopranusanus:

COCTaBJIATh IUIAH, aJITOPUTM PELLIEHUS 3a]a4H, BIOMPATh COCOO PEIIEHUs C
y4E€TOM UMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJICKT:

BJa/JeTh  HABbIKAMU  IO3HABaTEJIbHOM  peduekcun Kak  OCO3HaHUs
COBEPILIAEMbIX JEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJETh
cnoco0aMy CaMOMNPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKOM 3a/1auu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU PEIIECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YyJIbTAaTa LEIU U YCIOBUSAM, OOBSICHITh IPHUUHUHBI
JOCTHKEHUSI WJIM HEAOCTHUKEHUSI Pe3yIbTaTOB JESTEIbHOCTH, HAXOUTh OILIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAasl 1eSITEIbHOCTD:

NOHUMAaTh U HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW UM MHAUBUAYAJIbHON
paboOThl MpU pelIeHHH Y4YeOHbIX 3aJad, NPUHUMATh L€JIb COBMECTHOMU
JeSITeIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensiTh
BUIbl paboT, JOroBapuBaThCs, OOCYXAAaTh MpOIEecC U pe3yabTaT padoThl,
0000111aTh MHCHHS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B IPyNNOBBIX (popMax paboThl (00CykaAeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» M WHBIE), BBINOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YIEHAMH KOMAaH[bl, OLICHUBATh
KayecTBO CBOErO BKJIaJa B OOLIUI NPOAYKT IO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSL.

IHHPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kjacce 0OydarOIIMCA TOJYYUT CIEAYIOIINE
NPEeIMETHBIE PE3yJIbTAThl 10 OTACIBHBIM TeMaM paboyell MmporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MAaTEMaTUYECKOTO aHATN3ay:

Yucjia 1 BBIYUCTICHHUSA

CBOOOJIHO OINEpPUPOBATh MOHSATUAMH: pPAlMOHAIBLHOE YHUCIO0, OECKOHEUYHas
nepuogudeckas JapoOb, TPOIEHTHI, HWPPANHOHATFHOE YHCIO0, MHOXKECTBA
paLMOHANBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIBHOIO YHUCIIA;

OPUMEHSATh JpOoOM M TPOLEHTHI JUIsl pPElIeHUs NPUKIAJAHBIX 3a/ad U3
pAa3JIUYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSITh NMPUOTUKEHHBIEC BRIYUCIICHUS, IPABUIIA OKPYTIJICHUS, IPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYUCIICHUN;



cBOOOZIHO ONEpUpOBaTh TIOHATHEM: CTENEHb C IeJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aIUCU JEHCTBUTENBHBIX YNCEN IJIS PEIICHUs
NIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CcBOOOJHO ONEpPUPOBATH MOHATHEM: apUPMETHUYECKUN KOPEHb HATypajbHOU
CTEIICHH;

CcBOOO/IHO OIEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I1OKa3aTeleM;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: JIOrapudM YHcCHa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

CcBOOOJHO ONEpUPOBATh MOHITUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHTE€HC
YHUCJIOBOTO apIyMEHTa;

OIIEPUPOBATh IOHATUAMM: APKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YMCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOOJHO ONEpUPOBATH MOHITHSIMH: TOXKAECTBO, YpaBHEHHE, HEPaBEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHU-CIIEICTBUS, PABHOCUIIBHBIE HEPABCHCTBA,

OPUMEHATh PA3JIMYHbIE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
pallMOHAIIBHBIX YPaBHEHWH, MPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJHO OIEPUPOBATh MOHATUSAMHU: MHOTOUWIEH OT OJHON IEPEMEHHOM,
MHOTOWIEH C LEAbIMU KOX(p(PUUUEHTAMH, KOPHM MHOTOUYIEHA, HPUMEHATh
JIEJICHHE MHOTOWIEHAa HAa MHOTOYWIEH C OCTAaTKOM, Teopemy besy u teopemy Buera
JUISL PELIEHUS 3a/1a4;

cBOOOZHO OMEpUpOBaTh MOHATHUAMU: CHCTEMA JIMHEWHBIX YpaBHEHHI,
MaTpulla, ONPENEIUTENb MaTpuupl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
UCII0JIB30BaTh CBOMCTBA ONpeNeNuTeNs 2 X 2 JuIs BBIYMCIICHHUS €0 3HAa4yeHus,
IPUMEHATh ONPEACIIUTENIN Ui PEUIEHUs CUCTEMBl JIMHEWHBIX YpPaBHEHUU,
MOJENUPOBATH PEAIBHBIE CUTYAllMU C MOMOILIBI) CUCTEMBI JUHEWHBIX YPaBHEHUN,
UCCIIEN0BAaTh IIOCTPOCHHBIE MOJEIM C IIOMOLIBIO MAaTPULl U ONPENEIUTEIICH,
VHTEPIIPETUPOBATD IOJTYy4YECHHBIN pE3yJIbTaT;

UCIIOJb30BaTh CBOMCTBA JEHCTBUI C KOpHSAMH [UIsl IpeoOpa3oBaHUs
BBIPAKCHUU;

BBINIOJIHATH NPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHHH, COAEPIKALNX CTENEHH C
pPaLMOHAIIBHBIM I1I0KA3aTEeIIEM;

UCIIOIb30BaTh CBOMCTBa aorapudmoB TUTs npeoOpazoBaHus
J0rapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO ONEPHUPOBATH MOHATHIMU: HpPpPAUMOHAIbHbIC, MOKAa3aTelbHbIE MU
Jorapu(ppMUYECKHE YPaBHEHUSI, HAXOAUTh UX PEIICHHS C TOMOLIBI0 PABHOCUIIBHBIX
IIEPEXO0I0B WM OCYIIECTBIIAA IPOBEPKY KOPHEM;



OPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI I PpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUH;

CBOOOJHO OMNEPUPOBATH TIOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HEoOXoAumble (GOpPMYNbl  JUIsi  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTaBIIATH
BBIPAKEHUS, YpPAaBHEHMs, HEPaBEHCTBA IO YCIOBHUIO 3a/aud, MCCIIEI0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJI30BAHUEM alllapaTa ajreopsbl.

DyHKUMHU U TpaduKH:

CBOOOJTHO OMEpPUPOBATh MOHATUSAMU: (PYHKIUS, CIIOCOOBI 3a/laHus (PYHKITUH,
B3aUMHO oOOpaTHble (yHKIMM, Kommo3ulms ¢yHKOUN, rpaduk QyHKINHU,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3oBaHus rpaukoB (PyHKIIUIA;

CBOOOJHO OIEpPUPOBATh MOHATHAMHU: OOJACTH ONPENEIEHUS U MHOMKECTBO
3HaYeHUH QPYHKIMH, HYJTU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZIHO ONEpUPOBaTh MOHATHSAMHU: YETHbIE M HEYETHBIE (PYHKIIMH,
nepuoanyYeckrie (QPyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYMBI U
MUHUMYMBI (YHKIMK, HauOoJblllee W HAWMEHbIee 3HaYeHHEe (QYHKIUU Ha
IPOMEKYTKE;

cBOOOJHO ONEpPUPOBATh MOHATUAMHU: CTENEHHAs (QYHKIHUS C HATYPaJbHBIM U
LEJIBIM TOKa3aTeleM, rpapuK CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEIbIM
nokasaresieM, rpauk KOpHsS N-od CTeNneHM Kak (yHKIHMH OOpaTHOW CTENeHH C
HATypaJbHBIM OKa3aTeJeM;

ONEepUPOBATh TMOHATUAMU: JUHEIHAs, KBaJpaTU4YHAs WU JIpOOHO-TMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAHUE U MIOCTPOCHHUE UX IPapuKOB;

CBOOOZHO OIEpUpPOBaTh IMOHATHSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKUMU, WX CBOMCTBA U rpauKH, MCHOJIB30BATh MX TpapUKH AJs PEHICHUS
YPaBHEHHI;

CcBOOOZHO ONEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
olpesiesieHue TPUTOHOMETPUUECKUX (DYHKIIUI YHCIOBOIO apryMEHTa;

UCIOJb30BaTh TIpaduku (GYyHKUUH JUId  MCCIEAOBaHUS IPOLIECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/1ad U3 JPYTUX y4eOHBIX MPEIMETOB U peallbHOU
KHU3HU, BBIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEX/y BETUYMHAMU;

Hauana maTeMaTH4ecKOro aHAJIHu3a:

CBOOOZIHO ONEepUpoBaTh MNOHATUAMM: apumeThyeckas M IeoMeTpuyecKas
nporpeccusi, 0eCKOHEUHO yObIBaroIIasi reoMeTpruueckasl mporpeccusi, TMHEHHbIN 1
AKCIOHEHUUAIIBHBIN pOCT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh NPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh NPOrPECCUU MJIs PEIICHUs pealibHbIX 3a/lad MPUKIIATHOTO
XapakrTepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIIEI0BATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEI0BATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MOHUMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYeCKOro aHaju3a KaK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATh TOHATHSIMHU: HEMPEpPbIBHbIE (GYHKIHUHA, TOYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpaduka QyHKIUH;

CBOOOJHO oOIepUpoBaTh MOHATHEM: (GYHKIIUS, HENpephIBHAs Ha OTPE3Ke,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUIM JIJIsl pEICHUs 3a/1ay;

CBOOOJTHO OIEPUPOBATH TOHATHSIMHU: TIEpBasi W BTOpas TMPOU3BOJHEIC
dbyHKIIMU, KacaTelnbHas K rpaduky QyHKINY;

BBIYUCIIATH MTPOU3BOJIHBIE CYMMBI, MPOWU3BEICHHS, YACTHOIO U KOMIIO3ULINU
NBYX (YHKIMH, 3HATh MPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIINIA;

UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3UYECKUM CMBICT TPOU3BOJHON IS
peuieHus 3aad.

MHoxecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBaTh  MOHATHUSAMHU:  MHOXECTBO, OIEpaluud  HaJ
MHOECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJisi ONUCAHUSI PealbHbIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 3a71a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: OIPECICHUE, TEeOpeMa, ypaBHEHHUE-
CJIEICTBUE, CBOMCTBO MaTeMaTHYECKOT0 0OBbEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC
ypaBHEHUS U HEPABEHCTRBA.

K koHnmy oOyuenus B 11 kjacce oOyvaromuiics NOJYYHUT CIEAYIOLINE
IPEeIMETHBIE PE3yJIbTAThl TI0 OTACIBbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTCHHUSA

CBOOOJHO ONEpPUPOBATh TMOHSATUAMHU: HATypaJlbHOE U 1EJ0€ YHUCIIO,
MHOXECTBA HATypaJbHBIX M LEJbIX YHUCEN, UCIOIb30BaTh MPU3HAKU JEIUMOCTHU
uensix yucen, HOJl u HOK HaTypallbHBIX 4MCeN JJIsl pelICHUs 3a]a4, IPUMEHSTh
anroput™ EBknunpaa;

CBOOOJHO OIEpUpPOBATH TMOHITHEM OCTaTKa IO MOJYJI0, 3aIlUChIBATh
HaTypaJIbHBIC YKCJIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMaX CUHUCIICHHUS;

CBOOOJTHO OMEPUPOBATh TMOHATHUSAMH: KOMIUIEKCHOE YHCIO W MHOXKECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YHCiia B airedpanuecko u
TPUTOHOMETPUUECKON (opMe, BBITIOIHATH apu(METUUECKUE ONEepalii C HUMHU U
n300paxaTh Ha KOOPJAUHATHOMN MJIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:



CBOOOJTHO OMEPHUPOBATH TOHITHIMU: HpPpAIMOHAIBbHBIC, MOKAa3aTeIbHBIE U
jJorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TOMOUIBIO
PaBHOCHUJIBHBIX MEPEXO/IOB;

OCYILIECTBJIATH OTOOpP KOpPHEW MpPU PEHICHUW TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJITHO OMEpPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
NPUMEHSTh  HEOOXOIUMbIe  (QOPMYJBI  JJIsI  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH MOHSATUSMH: CHCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOAUTh PEUICHUS
CHUCTEMBI U COBOKYITHOCTEW pallMOHAIbHBIX, UPPALIMOHAJIBHBIX, [TOKA3aTEJIbHBIX U
Jorapu(pMUUYECKX YpaBHECHUN U HEPABEHCTB;

peuiarb palnroOHaIbHbIE, VMppalUOHAIbHEIE, MOKa3aTelbHbIE,
jgorapuMUYECKUe U  TPUTOHOMETPUUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAep Kallue MOAYJIA U TapaMeTpBbl;

IPUMEHSTH TpaduuecKre MEeTOAbI JAJI PElIeHUs] YPaBHEHUN U HEPaBEHCTB, a
TaKKe 3a]1a4 C IapaMeTpaMy;

MOJICITUPOBATh pEajbHBIC CHUTyallMd Ha S3bIKE anreOphl, COCTABISITH
BBIPQ)KCHUS, YPAaBHEHHMS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHUIO 3aJ1a4H,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM afapara anreopsl,
WHTEPHPETUPOBATH OJTYUECHHBIN PE3yJIbTaT.

DOyHKUMU U TpapuKH:

CTpPOUTh TpadUKU KOMMO3UIUK (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIIO3UITUU JABYX (DYHKIIMIA,

CTPOUTh TEOMETpUYECKHe o0pa3bl YpaBHEHMM H  HEPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH;

CBOOOJHO  OMEpUPOBATH TMOHATUSIMHU: TpaPUKU TPUTOHOMETPUUYECKUX
dyHKmii;

OPUMEHATh (QYHKIUW I MOJEITUPOBAHUS M UCCICIOBAHUS PEATbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHajamsa:

WCIIOJIB30BaTh MPOU3BOIHYIO JIJIST UCCIEAOBAHUS (PYHKITUH HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HAXOJUTh HaOOJbIIEe U HAMMEHBIIIEE 3HAUCHHS (PYHKIIMU HETPEPHIBHOM Ha
OTpE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXJICHUS HAWIy4dlIEro pEIICHUS B
NPUKJIAAHBIX, B TOM 4YHUCIE COLUHUAIbHO-DKOHOMUYECKHMX, 3ajayax, i
OTpeNelieHNs] CKOPOCTH M YCKOpPEHHUs Iporiecca, 3agaHHOro ¢GopMyson Wiu
rpaduKom;



cBOOOZIHO ONEpUpOBATh TOHATUSAMU: [EpBOOOpa3Has, ONpeAcIEHHbIN
UHTErpall, HAXOJAUTh NEPBOOOpa3HbIE AIEMEHTApHbIX (YHKUMNA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuiia;

HAXOJUTh IUIOAAH INIOCKUX (UTYp U OOBEMBI TEJI C TOMOLIBIO HHTETPaJIa;

UMETh MPEACTABICHUE O MATEMAaTHYECKOM MOJEIMPOBAHUU HA IPUMEPE
cocraBiieHUs AU pepeHnanbHbIX YPaBHEHNH;

pemiath NpUKIaAHbIE 337a4d, B TOM YHUCJE COIMAIbHO-d)KOHOMHYECKOTO U
(pu3nYECKOro XapakTepa, CpeCTBAMU MATEMAaTUYECKOTO aHAIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

HaumenoBanue
pa3aesioB u TeM
MPOrpamMMbI

KoanyecTBO 4acoB

Bcer | KoHTpoJubH
0 ble padoThI

IIpakTHyeck
ue padoTsl

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibH
ble pecypchl

MHOXeCTBO
JIEMCTBUTEIILHBIX
qHCell.
MHOTrO4JIEHEI.
PanmonanbHbIe
ypaBHEHUS U
HEpPABEHCTBA.
Cucremsbl
JIMHEHHBIX
ypaBHEHUH

24 1

DyHKIMU U
rpaduKy.
Crenennas
(GYHKIHSA C TIETTBIM
roKaszaresem

12 1

Apudmernueckuit
KOpEHb -0
CTCIICHH.
Hppanumonaibusie
YPaBHEHUS

15 1

Iloka3arenpHas
byHKIHS.
Iloka3zaTenpHBIC
ypaBHEHUS

Jlorapudmuueckas
GbyHKIHS.
Jlorapudpmuueckue
ypaBHEHHUSI

18 1

Tpuronomerpuueck
W€ BBIPAXKCHUS U
YpaBHEHUS

22 1

ITocnenoBaTenbpHOC
THU U IIPOrpecCuun

10 1

HenpepbiBHbIE

20 1




GyHKIHH.
[IpounsBoaHas

[ToBTOpEHME,
000011IEHNE,
cucreMatTu3anuda
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

136

10

11 KITACC

Ne | HaumeHoBaHue
n/ pa3aeyioB U TeM
n NMPOrpamMmbl

KoaunuyecTBo yacoB

Bcer
0

KonTtpousn
ble padoThI

IIpakTHyeck
ue padoTsl

DJIEeKTPOHHBIE
(uudgpossbie)
o0pa3oBaTe/ibH
ble pecypchl

HccnenoBanue
GbyHKIHH C
IIOMOIIIBIO
MIPOU3BOHOM

22

[TepBooOpa3nast u
HHTErpai

12

I'paduku
TPUTOHOMETPUYECK
3 uX (QyHKITHA.
Tpuronomerpuueck
Ve HepaBeHCTBA

14

WppanmonansHeie,
IIOKa3aTCJIbHbBIC U
norapudmmuyeckue
HEpaBEHCTBA

24

Komruiekcurnie
quciaa

10

Harypanbnbie u
Lesble yucia

10

Cucremsbl
paIMoHaIbHBIX,
HPPaIMOHABHBIX
[I0Ka3aTeNIbHBIX U
JorapupMuuecKux

ypaBHEHUN

12




3agaun ¢
napameTpamMmu

16

IToBTOpEHuUeE,
0000111eHME,
CUCTEMaTHu3anus

3HAHUN

16

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

136

10




