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MNOACHUTEJBHASA 3AIINCKA

VYyebHblii kKypc «AareOpa M Hayajga MaTEMaTUYECKOTO aHAIIM3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOTpaMMe cpeaHero oOmiero oOpa3oBaHWs,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPaKTHOE MBIIUICHHE O0ydYaronuxcs Ha YpOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYIHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (opMyiupyeT cBou
JOCTHKEHUSI B MaTEMaTHYECKOM dopMme.

VYuebHblli Kypc anreOpsl M Havajl MaTeMaTHYECKOro aHallh3a 3aKja/IbIBaeT
OCHOBY JIJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUHU, OHUOJIOTHH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMHUKHU W OOIIECTBEHHOM JKHM3HH,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTMMH KOHCTPYKIIMSIMH anreOpbl M MaTEeMaTHYeCKOTO aHalu3a pa3BUBACT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKA3bIBATH
YTBEPKJICHUS ¢ TIOMOIIBI0O MHIYKIIMA U PACCYXIaTh JEAYKTHBHO, HCIIOIH30BAThH
00001IeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHYECKOE MBIITUICHHE.

B xonme m3yuyeHus yueOHOro Kypca «Anrebpa W Hadaia MaTeMaTHYECKOTO
aHaM3a» 00ydYaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOATEILHOTO TTOCTPOCHUSI MAaTEMAaTUYECKUX MOJIeNIeH PeaIbHbIX CUTYaIluH,
WHTEPHIpPETAlUd  TIOJYYCHHBIX  PEIICHWH, 3HAKOMSTCS C  [pUMEpamu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B TMpUpOJIe, HAyKe U MCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

Y4eOHblii Kypc 00ianaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyromeld MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a  IIOJYYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HayajlaM MaTeMaTH4YeCKOIro
aHaJIK3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yueOHOTO Kypca «Anrebpa W Havaga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna



U BbIUUCIIEHU», «DyHKINU U rpadukm», «YpaBHEHUs U HEpaBeHCTBa», «Havana
MaTeMaTUYeCKOro aHanu3a», «MHoxkecTBa U Joruka». Bce ocHOBHbIE
COJEPKATEIBHO-METOANUECKUE JIMHUM HW3Yy4YaloTCsl Ha MPOTSHKEHUHM JABYX JIET
o0y4eHHs Ha ypOBHE cpeiHero oOIiero odpa3oBaHUs, €CTECTBEHHO JOIOJIHSASA
Jpyr Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cede
COJEp’KaHUE HECKOJBKMX MAaTEeMaTHMUECKUX JHMCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETpPHSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMaTHUYECKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (popMupyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOMTh MATEMATUYECKYI0 MOJEIb peaabHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peLIeHHs] CaMOCTOSATENIbHO C(OPMYIMPOBAHHON MaTeMaTUUECKOM 3ajauu, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYeCcKass JUHUS «Yuciia U BBIYMCIECHUS» 3aBepLIacT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO 0011ero oopazosanus. Ha ypoBHe cpenHero odero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensiercss  (OPMUPOBAHHMIO  HABBIKOB
palroHAIbHBIX BBIUMCICHUM, BKIIOYAIOMINX B CEOSI MCIOJIb30BAHUE PA3TUYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBA HATypajbHBIX, IIEIbIX,
paloOHANBHBIX M JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
palroHaIbHBIX M MUPPAIMOHATBHBIX YHCEN, apu(METUUECKUE OTEpaIiH, a TaKXKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSMHU MX NMPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeaCTaBlIeHUE O €IWHCTBE MATEeMAaTHKH KaK HayKu U €€ poju B
IOCTPOCHUH MOJIENIEH pealbHOr0 MHpa, IMIMPOKO HCIIOJIB3YIOTCS 0000IIeHHe U
KOHKPETH3aIHS.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHero oOmero oOpa3oBaHHsA, MOCKOJIbKY B Ka)XIOM
pasgene [IporpamMmbl MpeayCMOTPEHO pELIEHHE COOTBETCTBYIOLIIMX 3aaad. B
pe3ynabTare oOyyaromuecs OBJAJAEBAIOT PA3JIMYHBIMM METOJAaMH  PELICHHS
palMoOHaNbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,



colepkammx MnapaMerpsl. llosydeHHbIE yMEHHs IIMPOKO HCIOJIB3YIOTCA IIPU
UCCIIEOBaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHON, IPU PELIEHUH NPUKIIATHBIX
3a]a4 U 3a]a4 Ha HaXOKJICHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.
JlanHast copepkarenbHasi TUHUS BKIIOYAaeT B ceOsl Takke GOpMUPOBAHUE YMEHUM
BBIMIOJHATH  pacu€Tel 1o  (opmyrnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHMX BBIPAKCHMM, a TaKKe BBIPAKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJWUT  JaJIbHEWIee  pa3BUTUE  AJITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPECTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHU MaTeprana. M3ydeHue CTEeNneHHOoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaKk W C pEIIeHHEM ypaBHEHHUN M HepaBeHCTB. IIpu 3TOM Oosbllloe BHUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeIpHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOM. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3AILIUK, UCTI0JIb30BAHUIO aHAJIOTHH.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKIAJHBIX 3a]ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMMA, ONpEeAeNsaTb HX HauOONbIIME W HaUMEHbIINE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsI TIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTEeMaTHYECKUX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelieHue B MPUKIAJHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4Y€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMaIbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATh MPOSBICHUS



3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE M HUCcKyccTBe. OOydarouuecss y3HalT O
BBIJIAIONIUXCST pe3ysibTaTaX, IOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa ¥ JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMATUKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JTUCIUTUIMHBL W WX TPWIOKEHUS B efauHoe 1enoe. [lodToMy BakHO maTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTE€MaTHKH KakK HayKd CJIeAyeT IpU3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMNpPEACTEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIUICHHUS.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BAaHbBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTyalluii, WCCIAEAOBAHHUS HJTUX MOJEJIEeH C TOMOIIBIO0 armapara aiareopbl u
MaTEMaTHYECKOT0 aHajli3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHNH  pEabHbIX  MPAKTUYECKUX  3a7ad  OOydYarolluecs  pPa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHu3yeTCs B MPOIIECCe U3YUEHHUs BCEX TEM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOTO aHaTTU3a.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa MW Hadajda MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Yuciaa v BBIYMCICHUSA

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEANIbHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenb ¢ muenbiM nokaszarenem. bunom Herootona. Hcenonb3oBanue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHMSI M YpaBHEHHs-CIEACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPABEHCTB. MHOIrOWIEHb OT OJHOW MEepEeMEHHOW. [leleHne MHOrowieHa Ha
MHOroWwiIeH ¢ ocratkoM. Teopema be3y. MHoOrowiensl ¢  UEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHus
MppalMOHAIBHBIX YPABHEHUM.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TMOKa3aTEIbHbIX

YPaBHCHUM.
ITpeoOpa3oBaHne BbIpaXKEHUM, CONEPIKALUX JOrapru(pMBbI.
Jlorapugmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI peLieHus

Jorapu(pMUYECKUX YpaBHEHHI.



OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPHUYECKUX BbIpaXKEHUW. PellleHre TpUroHOMETPpUYECKUX YPaBHEHUM.

Pemienne cucrem JNMHEWHBIX ypaBHEHWH. Marpuiia CHUCTEMbBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpullbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHHUE OIPENCIUTENS Ul PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PelleHne NpUKIagHBIX 3aJad C MOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTYyallMd C IOMOIIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 Pa3M4yHbIX 00JIacTell HayKu U peasibHOMN
KU3HU.

@OyHkuuu U rpadpuku

OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO 0O0paTHble (YHKIMH.
Kommnosumms pyskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6nacTh ompeneneHuss U MHOKeCTBO 3HaueHud ¢ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. [IpoMeXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MHUHUMYMBI
dbynkuuu. Hanbosnpinee 1 HauMeHblee 3Ha4eHus1 QyHKIIMHA Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOU
CTENEHU C HATYPaJIbHBIM [TOKa3aTEIIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YPABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

(DYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJIbHBIX MPOLECCAX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

ITocienoBaTelIbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHSI MAaTEMAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U1 reoMeTpuUecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
Iporpeccuy. JINHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncno e. Popmyiia CI0KHBIX



IIPOLEHTOB. Mcnonbs30BaHWE MPOTPEecCUU JUIsl PELICHUs pealbHBIX —3a1ay
IIPUKJIAJHOIO XapaKTepa.

HenpepriBHble (QyHKIMM W HMX cBOWCTBAa. TOUKM pa3pbiBa. ACHUMNTOTHI
rpaduxoB ¢yakiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PEIICHHs HEpaBeHCTB. l[IpuMeHeHHe CBOICTB HENpPEpPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIECKui U
busznyecKkuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbIX  ¢yHkiuil.  [IpousBogHass ~ cymMMBI,
MPOU3BENICHNUS, YACTHOTO U KOMIO3UIIMH (PYHKIIUA.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEpalMy HaJ MHOXECTBAMU W WX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMMCAHMS PEeaTbHBIX MPOLECCOB M SBJICHUW, NPU PEIICHUH 3a1ad W3 JPYrux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 KVIACC

Yucaa v BIYMCICHUSA

Harypanbubie u nenbie yucia. [I[pumeHeHne MpU3HAKOB JIETMMOCTU LEJIbIX
yycen, HauOombIuid oO0mui aenutens (mamee — HOJl) m HammeHbimee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurMa EBkinuaa aiis peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. AnreOpawueckas W TpUTOHOMETpUYecKas (HOpMbI
3alUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM TIUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIs1 PEIICHHS (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMs U HEPABEHCTBA

CucteMa W COBOKYIMHOCTh YpaBHEHHUW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PellieHre TpPUroHoMeTpUYeCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUYECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAIIMOHATBHBIX HEPABEHCTB.



OCHOBHBIE METOJABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UppaLMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C apaAMETPaMHU.

[IpumeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTHUECKUX 3aJad M 3a/ad U3 pazIu4HbIX Oo0JacTeld HayKd M peajbHOU
YKW3HU, UHTEPIIPETALINS IOTYYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunmu Qyukumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

['padmyeckue MeTOAbl pElICHUs YpaBHEHUH W HepaBeHCTB. | paduueckue
METO/IbI PELICHU 3aa4 C IapaMETPAMH.

Hcnons3oBanue rpadukoB GyHKIUN Uil KCCIECIOBAHHUS TMPOIECCOB WU
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX YYEOHBIX
IIPEAMETOB U PEANbHON KU3HMU.

Havana mareMaTH4eCKOI0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBLIErO0  3HAYEHUU
HEINpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKIEHUS HAWIYYIIEero pEIICHUs B
NPUKIAJAHBIX 3ajadax, JUIs OINPENENIEHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHUs TepBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiiOuuna.

[IpumeHeHue uHTErpana s HaXOXACHHUS IUIONIaJed IJIOCKUX (QuUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEeHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  TuddepeHInanIbHbIX
YPaBHCHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA O00yUYaOIIETOCs] KaK aKTUBHOTO |
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUM, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  NESITEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP



Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHUYeCKOMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEMAaTHISCKON HAIPABICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHMAaHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXaIomel Ccpefpl, IUIAHWPOBAaHUE ITOCTYMKOB M OIEHKHM WX BO3MOXHBIX
MOCJIEJICTBUM VIS OKPYKAIOLIEH CPeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPaKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKON JIesSTEIBHOCTH, STanoB €€
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH U MaTeMaTU4YeCKOM KYJIbTYpOH Kak CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

Bba3oBble Jornueckue aeicTBUs:

BBIBJIITD U XapAaKTEpU30BaTh CYIIECTBEHHBIC INPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHATWUM, OTHOIIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OINpEJENIeHHs MOHATUN, YCTaHABIUBATh CYLIECTBEHHbBIN MPU3HAK KJacCU(UKALUY,
OCHOBaHMSI 17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIpUHUMATh,  (GOpPMYyJIUpPOBaTbh U  NPeoOpa3oBBIBATH  CYXKJEHUS:
yTBEpAUTENIbHbIE U OTpULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIIE, YCIOBHBIE;

BBIABIIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUs
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JeJaTh BBIBOABI C HCIIOJB30BAHUEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUN 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITEJIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, IPUBOJUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXAEHUS U BBIBOJIbI;



BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BApUMAHTOB  pEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENLHO BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebckue 1eiCTBUS:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMyaupoBaTh  BOINPOCHl,  (UKCUPYIOUIME  MPOTUBOpEUYHEe,  MNpoodsieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TMO3HIINIO, MHEHUE;

MPOBOJNUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMH, IIPOIECCAMU;

CaMOCTOATENFHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIECNOBAaHUS, OILCHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakXKe BbIABUTATH
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nnopmanueii:

BBISIBIIATH JAeUIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX /I OTBETA HA
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAILIUIO, TPEIACTABIATh €€ B pa3IUYHBIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIILHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHUS], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABISTh CBOU CYXKIEHUA C CYXICHHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdyMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;



MPEACTABIATh PE3YJbTAaThl PEHICHUS 3a/layy, SKCIIEPUMEHTA, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMaAT BBICTYIUIEHHS C YYETOM 3ajad
MPE3EHTAllUU U OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JelCTBUS

Camoopranusanus:

COCTABJISITh IJIaH, AJITCOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4IE€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(OPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENbHON  pedieKCMH  KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yibTaTa peleHus
MaTeMaTUYECKOM 3a7auu;

MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEIICHUU 3aJ]la4yH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBUAM, OOBSICHATH PUUHHBI
JOCTIDKCHHSI U HETOCTHIKCHHS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHAas 1€ATEILHOCTD:

MMOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHAHOW W WHAWBUIyTbHON
paboOThl mTpW pemieHnH YYeOHBIX 3adad, NPUHUMATh IIeIb COBMECTHOU
JIEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisTh
BUJIbI paboOT, JIOrOBapWBAThCs, OOCYXJAaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaHJbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICHUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenuss B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeaIMeTHbIC Pe3ybTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAIIA3ay:

Yuciaa 1 BBIYUCTICHUA:



CBOOO/IHO OIEPUPOBATh MOHATUAMM: PALMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOYKECTBA
PaLMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JCHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpoOM M NPOLEHTHI JUIsl PELICHHs NPHUKIAJHBIX 3a1ad U3
Pa3JINYHBIX OTPACIICH 3HAHUW U PEaJIbHOW KU3HU;

OPUMEHATH NPUOIMKEHHBIE BBIYUCICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY Pe3y/IbTaTa BbIYNCIICHUN;

CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM IOKa3aTeleM,
WCITOJIB30BAaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpPUPOBaATh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJTHO OIIEPUPOBATH MOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJHO OIEPUPOBATH MOHATUAMM: JIOTapu(PM UHKcHa, AECATHYHBIE H
HaTypaJIbHbIE JIOTapU(PMBI;

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

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M ApKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABECHCTBA:

cBOOO/IHO OINEPUPOBATH MOHATUSAMM: TOXKJECTBO, YpaBHEHHE, HEPaBEHCTBO,
PAaBHOCHJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

NPUMEHATh Pa3jUYHbIE METOAbl PEIICHUS PalUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHSATH METOJ HWHTEPBAJIIOB JUI PELICHUS
HEPABEHCTB;

CcBOOOIHO OINEpPUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOM MEepEeMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOJIHO OMNEpUPOBAaTh TMOHATUSMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUI CMBICI,
MCIIOJIB30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUid BBIYHCICHHS €r0 3HAYEHUS,
IMPUMEHSTh ONPEACIIUTENIN Ui PELWIEHUs CHUCTEMBl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTPULl M ONPEIEIUTEICH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UJIsi NpeoOpa3oBaHMS
BBIPAKECHU;



BBINOJIHATH IPeoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUHN, COAEPIKAIINX CTETIEHU C
palMOHAIBHBIM [T0KA3aTENIEM;

UCII0JIB30BaTh CBOMCTBa norapupMoB JUISL npeodpazoBaHus
Jorapu(pMHUECKUX BBIPAKECHUM;

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTeJbHbIE U
Jorapu(pMUUECKUEe YpPaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIBHBIX
IIEPEXOJ0B WIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYeCKre GOopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh HEOOXOAuMble (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE anreOpbl, COCTaBIATh
BBIDAKEHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jaud, HCCIEI0BATh
NOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireophl.

DOyHKUMHA U TPaPuKU:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKUUH,
B3aMMHO O0OpaTHble (QYHKIOUH, KOMHIO3UIMSA (QYyHKUUNA, rpaduk QyHKOUWH,
BBINIOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpUPOBATh MOHATUSAMU: 00JaCTb ONPENETICHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYIH QYHKIIHH, TPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIMH,
nepuonyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHue (YHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeJabIM TIOKazareneM, rpapuk CTeneHHOW (YHKIMHM C HAaTypaJbHBIM U IIEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHu Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJEM;

ONEepUPOBATh TOHATUSAMU: JIMHEHWHAs, KBaJpaTU4Has U APOOHO-IHHEWHas
(GYHKIMH, BBITIOTHATH 3JIEMEHTAPHOE HCCIIEI0BAHUE U IOCTPOCHHUE UX TPaPHUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: MOKa3aTeslbHAas MU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA ISl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAsT OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUYECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA IMPOLECCOB U
3aBUCUMOCTEN MpHU PElIeHUH 3aJlay U3 APYrHuX y4eOHBIX MPEIMETOB U PealbHON
KHU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;



Hayana MmareMaTH4eCcKOro aHaJIu3a:

CBOOO/IHO ONEpUPOBATHh MOHATUSAMHU: apuMeThyeckas U TeoMeTpUdecKas
nporpeccusi, 06CKOHEUHO yObIBarOIasi FTeOMETpUUECKasi MPOrpeccus, TUHEUHBIN U
HKCMOHEHIIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IIPOTPECCUM I PELICHUs PEaJbHBbIX 3a4ad IPUKIATHOTO
XapaKkTepa;

CBOOOJIHO OIEPUPOBATH MOHATHIMU: MTOCIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHHUS
NOCJIEIOBATENBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
IOHMMAaTh OCHOBBI 3apOXKIAEHUS MAaTEMaTHYECKOro aHajM3a KakK aHaliu3a
OCCKOHEYHO MaJIbIX;

CBOOOZIHO OINEpUpPOBaTh MOHATHUSMHU: HENPEPbIBHbIE (DPYHKLUUU, TOUYKHU
pa3peiBa rpaduka GyHKINU, aCUMIITOTHI Tpadrika GyHKINH;

CBOOOJHO OIEPUPOBATH IMOHATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7151 peLIeHUs 3a/1a4;

CBOOOJIHO OIEpUpOBaTh MOHATUSAMU: TIE€pBasl U BTOpas IPOU3BOJHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIYKCIIATh MTPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMIIO3HUIIMH
JIBYX (DYHKIMH, 3HATh TPOU3BOJIHBIE AIIEMEHTAPHBIX (DYHKIU;

UCIIOJIb30BAaTh TEOMETPUUECKUN M (DU3UYECKUN CMBICT MPOU3BOJHOW st
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  OMEpPUPOBATH  MOHATHSIMHU: MHOXXECTBO, ONEpali  Haj
MHOKECTBaMU;

UCIT0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONMCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOJHO OIEPUPOBATH IMOHATUAMHM: OIpPEACIICHUE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy obOywenus B 11 kiacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaIU3a»:

Yuciaa 1 BBIYUCICHUA:

cBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJ0€ YHUCIIO,
MHO>KECTBA HAaTypAJIbHBIX M LEJbIX YUCEN, UCIOJb30BaTh NMPU3HAKU AEIHUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinia;

CBOOOJHO OMEPUPOBATH IMOHSATUEM OCTaTKa IO MOJYJIO, 3alKUChIBATh
HATypaJbHbIE YMCIIA B PA3JIMYHBIX MIO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS,



CBOOOJIHO OINEpUPOBATh MOHATUAMU: KOMILIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckoud u
TPUTOHOMETpUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONepalui ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHNS U HEPABEHCTBA!

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, IMOKa3aTeJbHbIE U
jJorapuMUUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PpEIICEHUS C TMOMOUIBIO
PAaBHOCHWJIBHBIX IIEPEXOJIOB;

OCYIIECTBISATH OTOOp KOpHEH TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OIEpPUPOBATh IMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBbI-CIICICTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3ATEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
jJorapuMUYECKHe W TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
COJZIeprKalllie MOYJIM U IIapaMeTpBhl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3aJ1a4d ¢ mapaMeTpaMy;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 334U,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEINM C HCIOJb30BAaHUEM ammnapara ajireOpsl,
VMHTEPHPETUPOBATH NOJYYECHHBIN PE3yJIbTaT.

@OyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTApPHOIO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTh TIEOMETpPHUYECKHEe 00pa3bl ypaBHEHHMM W  HEPaBeHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM JJI1 MOJCJIUPOBAHMUS M HCCIEIOBAaHUS pealbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamsa:

UCIT0JI30BaTh MPOU3BOHYIO JIJISl UCCIAEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;



HAXOJIUTh HauOOJIbIIIee M HAMMEHbIIIee 3HauUeHUs (YHKIIMHM HEeTPEphIBHON Ha
OTpE3KE;

UCTIOJIb30BaTh MPOU3BOJHYIO JJIS HAXOXKICHHS HAWIYYIIErO pEUICHUS B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-’KOHOMHUYECKUX, 3aJayax, i
OTIpPE/IENICHUS] CKOPOCTH U YCKOPEHHUS Tpolecca, 3aJaHHOTO (GopMyNol wiu
rpaduKom;

CBOOOJHO OMNEpPUPOBATh MOHATHAMHU: IepBooOpasHas, ONpeAcIEHHbIHI
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTAPHBIX (YHKIMHA M BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOAWTh IJIOMIAAN TUIOCKUX (GUTYP U 0OBEMBI TEJ ¢ TOMOIIBIO HHTETPAa;

UMETh NPEJCTaBICHHE O MaTeMAaTHUYECKOM MOJEIMPOBAHUM Ha IpUMEpE
cocraBieHus TudpepeHnaIbHbIX YpaBHEHUM;

pemaTth MPUKIAJAHBIE 33a4d, B TOM YHCJIE COLUATBHO-IKOHOMUYECKOTO U
(bu3MYECKOT0 XapakTepa, CpeICTBAMI MAaTEMAaTUIECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

ypaBHEHUS

10 KJIACC
KosmnuyecTrBo yacos DJIEKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NMPorpaMmbl Bcero Kontpoappie — IpakTueckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypeb
[ToBTOpEHME Kypca anreOpbl OCHOBHOM 5 1
IIKOJIBI
MHO0XECTBO A€M CTBUTECIbHBIX YHCEIL.
MHorouneHnsl. ParmonanbHabie 19 1
YpaBHEHMS U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YPaBHEHUN
3 ®yukiuu u rpaduxu. CTeneHHas 12 1
(GyHKUHS C LETbIM MOKa3aTeaeM
Apudmernueckuii KOpeHb N-oit
4 crenenu. MppaunoHanbHbIE 15 1
YpaBHEHUS
5 [TokazaTenbHast GyHKITHA. 10 1
Iloka3arenbHbIe ypaBHEHUS
6 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckre ypaBHEHUS
7 TpUroHOMeTpUYECKHUE BBIPAXKEHUS U 99 1




8 [TocnenoBaTEeILHOCTH U TIPOTPECCUH 10 1
9 HenpepriBHBIE (HyHKITNU. 20 1
[TpounsBogHas
10 [ToBTOpEHUE, 0606H1€HI§€, 5 5
CHUCTEMaTHU3aIMsI 3HAHUN
OBILIEE KOJIMYECTBO YACOB IIO 136 11

[TPOITPAMME




11 KJIACC

KoauvecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposbie)
n/n NMporpaMmbl Bcero Kourpoasurie Ipaxrueckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypenI
1 HccnenoBanrie GyHKIMI C TOMOIIBIO 99 1
IIPOU3BOHOMU
2 [lepBooOpa3Has U UHTErpa 12 1
['paduku TpUroHOMETPUUECKUX
3 bynkuuid. TpuroHomeTpudeckue 14 1
HEpPaBEHCTBA
4 WppaunoHanabHble, MOKa3aTebHbIE U 94 1
Jorapu@muyecKre HepaBeHCTBA
5 KommiekcHble yncna 10
6 HarypanbHbie U 11€71b1€ Ynca 10
Cucremsl pallMOHATIbHBIX,
7 VppalMOHAIBHBIX MOKA3aTENbHBIX U 12 1
JorapuMUYECKUX YpaBHEHHI
8 3agauu c napameTpaMu 16 1
9 [ToBTOpEeHue, 06001IeHNE, 16
CUCTEMaTHU3AIIMsI 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 136 8 0

I[TPOTPAMME










