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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJjiee 3HAUMMBIX B IPOrpaMME€ CpPEJHEro 00Iero oOpa3oBaHus,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUSI MH(POPMATUKHU, OOIIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCSI B COBPEMEHHBIX LU(PPOBBIX M KOMIIbIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueOHoOro kypca «Ausrebpa M Hadajla MaTeMaTH4YE€CKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
VUHTEPHpPETAllMd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IPUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATeIIbHOCTH, TpeOyromeld MpOAODKUTEIbHON  KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadaja MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
yu4eOHBIA KypC SIBISIETCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cede
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMAaTUICCKUM aIlapaToM, Y HUX MOCJIEI0BaTEIbHO (OPMUPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAenseTcs  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIC OOYYarOMIMMCS MHOXKECTBAa HATYpalbHBIX, IENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMHM MX MPUMEHEHUS ISl PEIlieHUs] pa3IM4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero o0Opa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIEHHE HAaWOOJBIINX M HaUMEHBIINX 3HAYCHUH ()YHKIIUH.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJEpIKaIMX CTENEHU U JiorapuMmbl. bmaronaps u3ydeHuro anreOpanyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEN B BHJIE€ PaBEHCTB U HEPABEHCTB. Anredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANBHON KU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMA BEJIMYMHAMH, MCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTYyalWu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMH pacloO3HABAaTh IPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHUECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT Npu3HaTh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aromuXxcs, MO3BOJSET UM CTPOUTH CBOM PACCYKJICHUS Ha OCHOBE JIOTUIECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca WIMPOKO HCHOJB3YEeTCs JJsl peleHUs NPUKIaIHbIX 3anad. lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHHUS MPUKIAJAHBIX 3a]ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 gaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUUHbIX OTpaciei 3HaHUM U PeabHOM )KU3HMU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wnensiM nokazareneMm. buHom HeroTtoHa. Hcnons3oBanue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnvoOHaJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHHUSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpU4eCKUX YpaBHEHUH.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl pelieHus
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHUH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMHU Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEINIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHSI MAaTEMAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpeccuu. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Uncno e. @opmyna CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurma EBkinuaa A penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3a/Jad U3 Pa3IuyHbIX oOJacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHHM M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTM U YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuuna.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe

MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.
[UDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YyYaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOro  OOIIecTBa,  MNPEACTaBIEHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
MpoLeyp TPaKJaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEeHHUe



B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMM B COOTBETCTBHH C HUX
GYyHKIHUSIMY ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUNCKON TpakIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJIb30BAHUE JTUX JOCTIDKCHHM B JAPYTUX HAyKax, TEXHOJOTHAX, chepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3TUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKH W JEATEIBHOCTBIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HH, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 310pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIbIXa, peryisipHas (u3nUecKasi akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIbHOCTH,  CBS3aHHBIM €
MaTeMaTUKOW H €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur U peanu3oBbBIBATH COOCTBEHHBIC KU3HEHHBIC TIUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4eCcKoMy  OOpa3oBaHUI0 U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTHYECKON HaMpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMUSA

chOPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIBbTYphl, TIOHUMAHUE BIIHSHUS
COITMATTbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATBHOM
Cpebl, 0CO3HaHUE II00aIbHOTO XapaKTepa KOJIOTHYECKUX POoOJeM, OpUEHTAIIHS
HAa TIPUMCHEHHE MATeMAaTHYECKUX 3HAHWM JUIsl penieHus 3a7ad B 00JacTu
OKpY’)Karolel Cpelibl, IJIAHUPOBAHHE IIOCTYNKOB U OILIEHKA HMX BO3MOXHBIX
MOCIICICTBUI [T OKPYIKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd W OOIIECTBEHHOM  MNpPAKTHKW, MOHUMAaHHE
MaTeMaTHUeCKONM HayKH Kak c(epbl UYelIOBEUECKOH AeATeNbHOCTH, JTamloB €€
pa3BUTHS W 3HAYUMOCTH JUISl Pa3BUTUS LUBUJIM3ALMU, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJIbTypOW KaK CpPEICTBOM IIO3HAHHS MHPA,
TOTOBHOCTh OCYILECTBJISATh IPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESITEIbHOCTD
WHIUBUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

BBIABJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSATWUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeJICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPJAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUeHUH 110 aHAJIOTUH;

MPOBOUTH CAMOCTOSTENIBHO J0KA3aTEICTBA MATEMATUUECKUX YTBEPKICHUM
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelleHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOMAIUA C  Yy4€ToM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh BOMNPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MpoOdseMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00bEKTa, SBJICHHUS, TPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMH, MPOIECCAMU;

CaMOCTOSITeNILHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIOEHUS, HUCCIIEOBAaHUS, OICEHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;



IIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE IIPOLECCA, A TAKXKE BBIIBUIAThH
IIPEATIOJIOKEHHNS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmeii:

BBISBJIATH JeOUUUTH MHPOpPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pELICHUS 33/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PA3NUYHBIX TUIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATH HMH(YOPMAIMIO PA3NUYHBIX BUIOB H
(GopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMALMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (opmax,
WTIOCTPUPOBATH TpapuuecKH;

OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eiCTBUS

OOmenne:

BOCIIPUHUMATh U (JOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIpa)XKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOJY PEIICHHUS 3a/1a4Hu,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B X0Jie OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelraeMoi 3ajadyd, BBICKA3bIBaTh HICH, HAIlCJICHHBIE Ha IOHUCK
pEIICHUsA, COMOCTAaBIATh CBOM CYXKICHHUS C CYXICHUSIMH APYTUX YYaCTHUKOB
Jajora, oOHapy)KUBaTh Pa3lIMuue M CXOJICTBO TO3WIIMKM, B KOPPEKTHOH (opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MPEACTABIATh PE3YIbTAThI PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaAHMUSI,
MPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHHUS ¢ Y4€TOM 3aaad
MPE3CHTAIIM U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

COCTaBJISITh IJIaH, JITOPUTM PELICHUS 3a/lauH, BBIOUpATh CIIOCOO pELIeHUs C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, JMOLMOHAJIBLHBIN HHTEJJICKT:

BJa/JeTh  HAaBbIKAMU  [IO3HABATEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPLIAEMBIX JAEHMCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTAaTOB, BIAACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3ysibTaTa peleHus
MaTEMaTHYECKOM 3a1auH;



MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTh TIPH PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBICHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTHUKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHasi 1eATEIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboTbl TpU pEHIeHUH Y4YeOHBIX 3a7ay, MPUHUMATHb 1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisiTh
BUIIBI pabOT, MIOTOBApWBATHCS, OOCYXHaTh TMPOIECC W Pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B TPyHNoBBIX ¢opMax paboThl (00CYkaEeHHS, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATH
KauyeCTBO CBOETO BKJAajJa B OOIIMHA MPOAYKT MO KPHUTEPUAM, CPOPMYIHMPOBAHHBIM
Y9aCTHHUKAaMHU B3aUMOJICHUCTBHSI.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOywenuss B 10 kiaacce oOydaromuiicss MHOJYYUT CIEIyIOIINE
OpeIMEeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeEMaTUYECKOr0 aHaJIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO0, OECKOHEYHas
nepuoanyeckas ApoOb, MPOLEHTHI, HWPPALUOHAIBHOE YHMCIO, MHOXECTBa
PAlMOHAIIBHBIX U ICMCTBUTENBHBIX YUCET, MOAYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl PEIICHHUs NPHUKIAJHBIX 3a1ad U3
Pa3JIMYHBIX OTpACel 3HAHUW U PEaJIbHOM KU3HU;

OPUMEHSATh NPUOIMKEHHBIE BBIYUCIICHNUS, TPaBUJIa OKPYTJICHUS, TPUKHUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOJHO OMNEpHUPOBATH TOHSTHEM: CTENEHb C LEJbIM IOKa3aTeseM,
UCITOJIB30BaTh MOAXOASAIIYIO0 (hOPMY 3aMMCH IEUCTBUTENIbHBIX YHCEIT JISl pEIIeHUS
IIPAKTUYECKUX 3a/1a4 U NIPEACTABIICHUS JaHHBIX;

cBOOOHO OINEpPUPOBaTh MOHATHEM: apU(PMETHUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJHO OIEPUPOBATH MOHATUAMM: JIOTapu(PM UHKcHa, AECATHUYHBIE W
HaTypaJIbHbIE JIOTaPU(PMBbI;



cBOOOJIHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC
YUCIJIOBOTO apryMEHTAa;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSAMHU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIEC YPAaBHEHUS U YPABHEHHUS-CIICICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METO/Abl PEIICHUS PaAlUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YpPaBHEHUM, MPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYIEH OT OJHOW MNEPEMEHHO,
MHOTOUYJIEH ¢ IeNbIMH KO3 (dUIMeHTaMH, KOPHH MHOTOYJIeHa, MNPUMEHATDH
JIeJIEHME MHOTOWIEHA Ha MHOTOYIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOJHO ONEPHPOBATH TMOHATHSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHMHI,
MAaTpUIla, ONPEACIUTENIb MAaTpPULBl 2 X 2 W €ro TEOMETPUYECKUU CMBICI,
WCIIOJIB30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IPUMEHATh ONPEIACIUTENN JUIsl PELICHUS CUCTEMBl JIMHEHHBIX YpaBHEHUM,
MOJICJINPOBATh PEAJIBHBIE CUTYalluH C IIOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
WCCIIE0BATh IIOCTPOEHHBIE MOJEIHM C IOMOIIBIO MaTpULl U ONPEACIIMUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIGHCTBUH C KOpHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHU,

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAJIBHBIM [T0KA3aTEeIIEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3oBaHUs
Jorapu(pMHUECKUX BbIPAXKEHUH;

cBOOOIHO ONEpUPOBATh MOHATUSMU: HPpPALMOHANbHBIE, MOKAa3aTEeJbHbIE U
Jorapu(pMUYECKHE YPaBHEHHUS, HAXOAUTh UX PEIICHHS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WA OCYIIECTBIISAA IPOBEPKY KOPHEM;

MPUMEHSATH OCHOBHbBIE TPUTOHOMETpUYECKUE (HOPMYJIBI ISl MPeoOpa3oBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAKECHMI;

cBOOOIHO OMNEpUpPOBAaTh MOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh  HeoOXxoaumble  (OPMYJIBl  JIJIi  PELICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHUMH;

MOJICJIMPOBATh pealibHble CHUTYyalldd Ha S3bIKE€ anreOpbl, COCTAaBIAThH
BBIDAKECHHSI, YPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEA0BATh
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DyHKIUMN U TPAPUKU:



cBOOOIHO ONEpPUPOBATh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3a1aHusl QyHKIUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3MIMS (YHKUUH, TrpapuK QYHKIHH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB PyHKIINIA;

CBOOO/IHO OIEpUPOBATh MOHATUSAMHU: 00JACTh ONPEIEIECHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOZIHO OMEpUPOBATh TMOHATHSAMH: UETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanyeckre (QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMyMBbI U
MUHUMYMbl (pyHKLIMH, HaumOoJblllee M HaUMEHblIee 3HAueHUEe (YHKIUU Ha
IPOMEXKYTKE;

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] PYHKLMS C HATypalbHBIM U
HENBIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (YHKIMHM C HATYpPaJIbHBIM U IEJIbIM
nokasarenemM, rpa@uk KOpHs N-0il CTemeHH Kak (PyHKIHUHU OOpaTHOW CTENEHHU C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHHAas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(GyHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIEA0BaHNE U TIOCTPOCHUE UX TPAPUKOB;

cBOOOJIHO OMEpPHUPOBATh MOHATHSIMH: IOKa3aTelbHas M JorapudmMuyeckas
(yHKUHMH, UX CBOMCTBA U TpauKH, HUCIOIb30BAThb MX TIpAQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
oTpesieNieHue TPUTOHOMETPUUECKUX (DYHKIUI YUCIIOBOTO apTyMEHTa,;

UCTIONB30BaTh rpaduku  GyHKIUN JUId  HCCIEAOBAaHUSA TPOIECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOPMyIaMH 3aBUCUMOCTU MEX]y BEIMUMHAMU;

Hauaja mareMaTH4eCcKOro aHAJIM3a:

cBOOOMHO OMEpUPOBATh TOHATUSAMHU: apuMeThdeckas U TeoOMEeTpUUecKas
nporpeccusi, 0eCKOHEUHO yOBIBaIOIasi TeOMETpUIEcKasi MPOrpeccus, TUHEHHBIA U
HKCIOHEHLIUAJIBHBIA POCT, GOopMyJia CIOKHBIX MPOIEHTOB, UMETh MPEJCTaBICHNUE
O KOHCTaHTE;

UCTIONb30BaTh MPOTPECCUU IS PEIICHUs pealbHBIX 3a/ad MPUKIATHOTO
XapakTepa,

cBOOOIHO OMEPUPOBATH MOHATUSMHU: TTOCIEOBATEILHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIBLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHMS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OCCKOHEYHO MAJIBIX;

CBOOOMHO OMEpPHUpPOBaTh TMOHATHUSMHU: HEMPEPHIBHBICE (DYHKINUU, TOYKH
paspsiBa rpaduka GyHKIIMN, aCUMIITOTHI Tpadrka GyHKINH;

CcBOOOHO OIEpUpPOBaTh MOHATHEM: (GYHKIUS, HEMpepbIBHAs Ha OTpE3KeE,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH IJIs1 peLIeHHs 3a/1a4;



cBOOOJIHO OMNEpHpPOBaTh TMOHSATUSIMU: TepBas U BTOpas MPOU3BOIHBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKIIHIH;

BBIYMCIIATH MTPOU3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOIO U KOMIIO3ULIUU
IBYX (PYHKIUH, 3HATh IPOU3BOJIHBIE 3JIEMEHTAPHBIX (PYHKIIHIL;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUM CMBICT MPOU3BOIHON Jis
peleHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, ONEpaluyd  Hajl
MHO>ECTBaMU;

UCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Juisl ONMCAaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJHO OIEPUPOBATH MOHATUSAMH: OIPEAEIICHHE, TEOpEMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOTO 00bEKTA, 10Ka3aTEIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce 0OydyarOIIMICA MOJYYUT CICAYIOIIHE
IIPEIMETHBIE PE3yJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «AnreOpa u Hadyajla MaTEMaTUYECKOTIO aHaIU3a»:

Yuciia 1 BbIYHCICHHSA:

cBOOOJIHO ONEpUPOBaTh TMOHATUSIMU: HATypalbHOE U LEJIO€ YHUCIO,
MHOKECTBA HAaTypPaJbHBIX M LEJBIX YUCEJ, MCIIOJIb30BaTh NPU3HAKU JIEIUMOCTH
nenbix yucen, HOJl 1 HOK naTypasbHBIX "mcen i1 pelieHus 3a1ay, IPUMEHSATh
anroput™ EBknnna;

cBOOOIHO ONEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alKChIBaTh
HaTypaJbHbIE YNCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS;

CBOOOJHO OMEpUPOBATh TMOHATUAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUUECKOH (hopMe, BBIMIOJIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHS U HEPaABEHCTBA:

CBOOOJHO OMNEPHUPOBATh MOHATUSIMHU: HUPPALMOHAJIBHBIE, MMOKa3aTeJbHbIE U
jJorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOAUTh MX PpEIIEHUS C TMOMOUIBIO
PABHOCHJIBHBIX IIEPEXO/IOB;

OCYILIECTBISITh OTOOp KOpHEH TpH pEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJHO OIMEpUpOBaTh IMOHSATUEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl Ul  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEPHUPOBATh MOHATHAMH: CUCTEMAa MU COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS, HAXOAUTh PELICHUS



CUCTEMBI U COBOKYIHOCTEW pallMOHAIBbHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHbBIX H
Jgorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

pemarhb palMOHAJIbHEIE, UppalrOHaIbHbIE, NOKa3aTelIbHbIE,
jgorapupMuyecKkue UM TPUTOHOMETPUYECKHWE YpaBHEHMs] U  HEPaBEHCTBA,
coJiepKale MOAYJIU U apaMeTphl;

IPUMEHATH TpaduyecKue METOABI JIJIsl PEIICHUs] YpaBHEHUI U HEPABEHCTB, a
TaKXK€ 3a/1a4 C NapaMeTpaMu;

MOJICJIMPOBaTh pEaJlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKCHUSI, YPABHEHMWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENINM C HCIIOJIb30BAHUEM almapara ajireopsl,
UHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTPOUTHh TpauKU KOMMIO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
UCCJIEJOBaHMSI U CBOMCTB KOMITO3ULIUU JABYX (DYHKIIHIA;

CTPOUTh T€OMETPUYECKHE O00pa3bl ypaBHEHWH U  HEPABEHCTB HA
KOOPJIMHATHOM INIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHAMHU: TPaQUKA TPUTOHOMETPHUECKHUX
GyHKIU;

OPUMEHATh (QYHKIUM Ui MOJEIUPOBAHMS U HCCIENOBAaHUS pEalIbHBIX
IIPOLIECCOB.

Havana maTteMaTH4ecKOro aHajmsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsSl UCCIEI0BaHUs (DYHKIIMM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaMMEHbIIee 3HaUeHUsI (PYHKIIMHM HENPEPBHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOM3BOJHYIO [JIsl HAXOXKJIEHUS HAWIYYIIero pEHIeHUs B
OPUKIAAHBIX, B TOM 4YHMCIE€ COLMAJIbHO-DKOHOMHYECKHMX, 3ajadax, i
OTpEe/ENICHUs] CKOPOCTH W YCKOPEHHUsS THpolecca, 3aJaHHOro (GopMmyloll uim
rpaukom;

CBOOOJHO  ONEpHUPOBATh MOHATHSAMHU: [EPBOOOpa3Hasi, ONpeneIEHHBIMI
WHTErpajl, HaXOAWTh IEpPBOOOpA3HbIE AIEMEHTAPHBIX (DPYHKIMH U BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOAMTh IJIOLIAAM IUIOCKUX GUTYP U 0OBEMBI TE ¢ MOMOUIBIO UHTETpaa;

UMETh TMPEACTaBICHUE O MAaTEMaTHYECKOM MOJCIMPOBAHUU Ha MpUMEpPE
cocTaByieHUs MU PepeHIINATbHBIX YPaBHEHUN;

pemars NpUKIaJHbIEe 3a7a4d, B TOM YHUCJIE COLMAIBHO-’KOHOMHUYECKOTO U
(bu3NYECKOTo XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHO0k€eCTBO JIeHCTBUTEIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
[eJIBIM TIOKa3aTesieM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEeHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpruyeckue BoIpaXXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBabie pynkuuu. [IponszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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