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MNOACHUTEJIBHASA 3AIIMCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiudecsi OBJaJIeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OopMyIHpyeT cBOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY I YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHOM JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX /IS JajbHEHWIIero oOpa3oBaHUs U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEeMaTHYECKOro aHalii3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa m Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAILUH,
WHTEPNpETAllud  TIOJYYCHHBIX  pEIIeHW#, 3HAKOMSTCS €  MIpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOJAE, HaykKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbIii Kypc 00iamaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 3a TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKHN 00y4eHHs anredpe 1 HadajaaM MaTeMaTHIeCKOro aHalIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YYCHHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTeMaTHYECKOTO aHAIHN3a
BBIIETICHBl  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYyHKIIMU U rpadukun», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JioTMKay. Bce OCHOBHbIE
COJEPKATENbHO-METOAMYECKHE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET



oOy4eHHs Ha YPOBHE cpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTOIHSS APYT
Jpyra ¥ IOCTENEHHO HACHIIIAasiCh HOBBIMH TeMaMU U pasaenamu. JlaHHbIi yaeOHbIi
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIBKY OOBEOUHSET B cebde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUSI MHOKECTB, MaTeMaTH4YecKas Joruka u gpyrue. [1o
Mepe TOro Kak 00ydaroIuecs OBIIAJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb pPEAJbHON CUTyalluH, IPUMEHATh 3HAHUS,
NOJlyYEHHBIE TPU H3YYEHMM Y4e€OHOro Kypca, Uil PEIICHHS CaMOCTOSTEIIBHO
c(OopMyJIMPOBAHHON MaTeMaTUYECKOW 3a/ayu, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucna ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3zoBaHusg 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPAlMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIMIMX B CE€0s MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHMCla, YMEHUE JenaTb NPUKUAKY, BBIINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYarolIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud M ONepaluu: JeJIeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUPPAIMOHATBHBIX YKCel, apu(METHUYECKHE ONEpaluy, a TaKKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
brnaronapsi mocnenoBaTenbHOMY PACIIMPEHUI0 KPYyra HCMOJIb3YEMbIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS Ul PELIEHUS Pa3iMuHbIX 33134
dbopMupyeTcsi peACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U €€ pojiH B
MOCTPOEHUU MOJIENIEH peallbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCS 0000IIeHHEe U
KOHKpETHU3aIusl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
paznene IIporpamMMbl IpPENyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynbTaTe OoOydYaroulMecss OBJAACBAIOT PA3JIMYHBIMU METOJAMH  PELICHUS
paloHaNIbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUYECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coepkamux mapaMerpsl. llomydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCA MpPH
UCCIIeIOBaHUH (DYHKIUI C TIOMOIIbIO MPOU3BOIHOM, MPU PEUICHUH MPUKIAIHBIX
3a]a4 U 3a]ja4 Ha HAXOKJIEHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.



JlanHasi copepxatenbHas JIMHUSA BKIIOYAET B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppaIMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3zydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcsi, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJIBHBIMH (OpMamu, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AJreOpa npennaraet 3 PpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX U €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KAK SI3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JuHUA «DyHKIMM W TpaQUKW» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKUMU IJs1 pelleHUs 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJaMu 3aBUCUMOCTH MEXKITY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuain 3Toil cojepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHO. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX O0YyYarolmuMCcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHUA, BBIYUCIATH MIIOManu (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepkarefbHas JHMHHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOIUTh HAWJTYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
PKOHOMHYECKHUX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-TOTHYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE 1 HCKyccTBe. O0yyaronyecs y3HatoT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak HaykKh, U 00 HX
aBTOpax.



CopeprxarenbHO-MeTOIMYeCKass TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IITKOJIBHOM MaTEeMAaTHKHU
U TIpejsiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3feibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarIeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKM Kak HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIETEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCY>KJEHHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOpPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS H3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl H
MaTEMaTUYeCKOT0 aHalln3a, WHTEPIpPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa3/eioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh M  KOHKPETHU3UPOBATh  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCe U3yUEHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadajga MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUS

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITHYHBIC JAPOOH, IPOILICHTHI,
OceckoHeuHble Tnepuoanueckue apoou. [IpuMeHeHue npoOeit U IPOILEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U peabHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JEeWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmkéHHBIC BBRIYMCICHUS, TTpaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYHMCICHUH.

Crenenpr C 1ensIM HOokazareneMmM. buHom Hprorona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm uymcna. CpoiictBa norapu¢pma. J[leciTuuHbIE W HATypaJlbHbIE
JorapupMsl.

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrouieHbI ¢ 11eIbIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BBIPAKEHUM, COACPIKAIINX CTETICHN U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pmMHUECKUX YpaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETpUYECKUX YPAaBHEHUM.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMHW. Marpuua CUCTEMBbl JIMHEHHBIX
ypaBHeHU. OnpenenuTens MaTPUIIbl 2 X2, ero FTEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENENIUTENs M1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpUKIagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOJAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPEACIUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealbHOM KU3HU.

DOyHKUMH U TPaPuKH

®yHkus, crnocodbl 3amgaHus (QyHkuu. B3auMHO o00patHble (QyHKIUU.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud (yukumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢byskuun. IIpoMexyTkn MOHOTOHHOCTM (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
¢bynkunu. Hanbosbliee 1 HauMeHblIee 3Ha4eHus1 QyHKIMK HAa POMEXKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-TMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast GyHKIMS ¢ HATypaldbHBIM U 1I€JbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0ii CTENEHU KaK (yHKIUKU OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPY>KHOCTb, OIPENEIEHUEe TPUTOHOMETPUUYECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['padmiku peasbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoOro aHajimsa

ITocaenoBaTelIbHOCTH, CHOCOOBI 3aJaHUsl IOCJIEAOBaTeIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbBIE OCIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OeCKOHEYHO
MalbIX.

Apudmerrueckas U reoMeTpuuecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOUIEH reoMeTpUYeCcKOon
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccuy JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HenpepeiBHble (QyHKIMM ¥ HUX CBOWCTBA. TOUKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3aaa4.

ITepBas u Bropas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIECKui u
buznyecKuil CMBICIT MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (yHKIHH.

[IpousBogubie  smemeHTapHbX  ¢yHkmuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMU W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HammeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYecKas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn U3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMHU.



[IpumMeHeHre ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MATEMATUYECKUX
3aJ1a4 M 3a/1a4y U3 pa3lInyHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALS
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEIICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabIIero 1 HAMMEHbLIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

HNurterpan. ['eoMeTpruueckuil CMbICI HHTErpaAIa. BeraucieHue onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[TpumeHeHrne uMHTErpaja s HAXOXKICHHS IUIOAAECH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB C MOMOLIBI0 U depeHIaTbHbIX
YpaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO OOIIECTBA, MPEJCTABICHUE O MATEMATHIECKIX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJCHUM, TMPOLECIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI WU JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOTUsX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KJIeHUM, BOCTIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusUecKoro BOCHUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppeann3oBBIBATH COOCTBEHHBIC >KHU3HEHHBIC IUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3OBaHHWIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIMSHUSA
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpY>Karoliel cpenbl, IJIAHUPOBAHUE IIOCTYIIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cephl 4eITOBEUECKOM ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUMMOCTH
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKK MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJIeIICHHs TIOHATHUM, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCcU(UKaIUH,
OCHOBaHMsI /711 0000IIEHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIC;

BBISBJISITh MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPCUHSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpejiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BAapUAHTOB pEIlEHUs, BEIOUpPATh HauboJee MOIXOAAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHU,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  NpOTHBOpeuHe,  mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
10 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOIlecca, a TaKXKe BBIABUTATH
MPE/IOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pazIu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTHHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMUA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaThb IMOSICHEHHS [0 XOJAYy pEIICHHsS 3a/auu,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIAThL CBOM CYXACHUSA C CYXICHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
Npe3eHTAlUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJIATH IJIaH, aITOPUTM PELICHH 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM MUMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(pOpMaIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTHU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHAHOW W MHAWBUyaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BU/JIBI pa0OT, IOTOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITIOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIIHNE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yucii1a ¥ BBIYUCTICHUSA

CBOOO/IHO OIEpUPOBATh MOHATHUAMH: paAllMOHAIBHOE YHCIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOMN KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIYMCIICHUS, MTPABUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;



cBOOOZHO OMEpUpPOBAaTh MOHATHEM: CTENEHb C MENbIM IOKa3aTeleM,
WCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, ICCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M aPKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATH MOHATUAMM: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPABHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CcBOOOIHO OIEpPUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOM MEepEeMEHHOM,
MHOTOWIEH € UEIbIMA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITH JI€JICHUE
MHOT'O4YJIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CBOOOIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro TeOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEWHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C IIOMOIIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpPULl M ONPEIEIUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKECHUN,

BBITMOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIIBHBIM [T0KAa3aTelIeM;

UCITI0JIb30BaTh CBOMCTBa JaorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapuMHuyUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0/I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE (POPMYIIBI I TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKUX BBIPAKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh pEallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/ayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPapuKu:

cBOOO/IHO ONEPUPOBaTh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKUUH,
B3aUMHO O0OpaTHble (QYHKIOUHU, KOMHO3UIMSA (QYyHKUMNA, rpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUINHU, HYIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM TIOKazareneM, rpapuk CTeneHHOW (YHKIMH C HAaTypaJlbHBIM M IIEJIbIM
nokasaresieM, rpaduk KOpHs N-Ooi cTeneHW Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I0Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEHWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U MIOCTPOEHHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TMOKAa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJIeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMN YUCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA TMPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYrHuX y4eOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana MmaTeMaTH4€CKOr0 aHAJIN3A:

CBOOOJTHO OMNEPHUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBINA POCT, (hOPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUM JJIA PEIICHUs peajbHbIX 3aJad MPUKIATHOIO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMH: MTOCIEOBATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYCHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUH JJI PEIICHUS 3a]aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOHBIE CyMMBI, TPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHON IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenuss B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAILHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYPaJIbHBIX U LEJBIX YHCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCel,
HOJl m HOK HarypanbHBIX 4yucen I peuIeHUs 3a4ad, MPUMEHSTh alrOpPUTM
EBxnupa;

CBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKHE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CcBOOOJHO OMNEPUPOBATH MOHATUSMU: HUPPALMOHANBHBIE, MOKAa3aTeIbHbIE U
Jorapu(MHUUECKUe HEPaBEHCTBA, HAXOAUTh UX PEHICHUS C  TOMOIIBIO
PaBHOCWJIBHBIX IIEPEXOOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAuMmble (GOpMyNbl  JUIsl  PEIIEHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICCTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb palOHAaJIbHbIE, UppaLOHaIbHBIE, IIOKa3aTeJIbHBIE,
jgorapupMuyecKue M TPUTOHOMETPUYECKHE YpaBHEHUs] U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBATh pEajlbHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAKECHUSI, YPABHEHUS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHIO 3a/1ayH,
UCCJIEOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajuredpsl,
MHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMIO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMHU: TpadUKH TPUTOHOMETPHUUYECKUX
(yHxmii;

OPUMEHATh (QYHKUMU JJII MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIEN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HaOOJIbIIEe U HAMMEHBIIEE 3HAUCHHS (DYHKIIMM HENPEPHIBHOM Ha
OTpE3KE;

UCITIOJIB30BaTh IMPOU3BOJHYIO JUISl HAXOXKJICHHUS HAWIy4ylIero peuieHus B
IPUKJIAJHBIX, B TOM YUCJE COLUATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeIeIeHUs
CKOPOCTH U YCKOpPEHHS MpoIliecca, 3aJaHHOTo (hOpMyIIoi Win rpaduKkoMm;



cBOOOZHO OMNEpUpOBATh TMOHATUSAMU: [epBOOOpa3Has, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTApHbIX (YHKIMHA M BBIYHUCISATH
uHTerpa no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU TUIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha MpHUMEpe
coctaBieHus TudpepeHnaIbHBIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE€ COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Koutpoapupie  Mpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO I€UCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHHS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkun u rpaduku. CrenenHas GyHKIUs C 12 1
L[eJIBIM TIOKa3aTesIeM
3 Apudmernueckuit KopeHb N-0if cTeNeHN. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
6 Tpuronomerpruyeckue BoIpaxkeHUs U 29 1
ypaBHEHHUS
ITocnenoBarenbHOCTH U MPOTPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NpOrpamMmbl Bcero Kontpoarmpie  IMpaxrueckue o0pa3oBaTesbHbIE
padoThI padoThI pecypenr
1 HccnenoBanne GyHKIHA ¢ TOMOIIBIO 2 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMuUecKrue HepaBeHCTBA
KommiekcHbie ynucna 10 1
HarypanbHble 1 1ienbie yncia 10
CucreMsbl paliioHaIbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ napameTpamu 16 1
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AT 16 9
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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