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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauboJsiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro o0iero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpyeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0ydYaroluXcs Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (OpMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIl Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3UKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCH/ICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX MHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX MJS JAJTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEMaTHYECKOro aHali3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHUS C TIOMOINBIO MHAYKIIMH U PacCy’KAaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNE ¥ KOHKpPETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone usyuenus yueOHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs IMONyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIICH PEaJbHbIX CUTYAaIlUH,
UHTEPIPETAllUd  TOJYYEHHBIX  PEUICHWM, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aJaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIHAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIINN
(GbOopMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeSTEIbHOCTH, TpeOyIoleld MpOJOJKUTENbHON  KOHIEHTpAalud BHHUMAHUA,
CaMOCTOSITENIFHOCTH, AaKKypaTHOCTHU H OTBETCTBEHHOCTH 32 TOJYYCHHBIN
pe3ysbTar.

B ocHoBe MeTonmuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpyktype yweOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOrO
aHallM3a» BBIICTIEHBI CIEAYIOUINE COJAEpKATEIbHO-MEeTOANYecKne TuHuM: «Yncna
U BBIYUCIICHU», «DyHKIUU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOAMYECKHE JHHUM H3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JaHHbIN
y4eOHBIA KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIbKMX MaTEeMaTHUECKUX JHUCIUIUINH, TaKuX Kak anredpa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOpUs MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKyI0 MOJACIb peaabHON
CUTYaIluH, MPUMEHATh 3HAHUS, MOJTYUYCHHBIE TIPYU U3YYCHUH y4eOHOTO Kypca, JIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKON 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yuciia U BBIYMCIECHUS» 3aBeplLIacT
(GbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111eT0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHaIbHBIX BBIUMCICHUMA, BKJIIOYAIOMINX B CEOSI MCIOJIb30BAHUE Pa3TUYHBIX
dopM 3amucu 4yMciaa, YMEHUE JeNaTh NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBIpAXEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYalolIMMCS MHOXKECTBAa HATypalbHbBIX, IEIbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, O0coOble CBOMCTBA
palroHaIbHBIX M MUPPAIMOHATBHBIX YHCEeN, apu(METUUECKUE OTEpaIii, a TaKXKe
U3BJICUCHUE KOPHSA HATYPaJbHOW CTETMIEHH Ha MHOXKECTBE KOMIIJIEKCHBIX YHUCEIL.
bnarogapss mocienoBaTenbHOMY pacCIIMPEHHIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOXKHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iIMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBIeHUE O €IWHCTBE MATEMATUKH KaK HayKHd W €€ pojH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3AIHS.

Jluaust «YpaBHEHUSI W HEPABEHCTBA» peaJM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOuero oOpa3oBaHHs, MOCKOJBKY B KaxXIOM
pasaene IlporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3amad. B
pesynbrare oOydJaromuecss OBIAAEBAIOT PAa3jMYHBIMH METOAAMH  PEIICHUS
palMoHaNbHBIX, HPPAMOHAIbHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHasi TUHUS BKIIOYAeT B ceOs Takke GOpMUPOBAHUE YMEHUI
BBIMIOJHATH  pacu€Tel 1o  (QopmynaMm, mpeoOpa3oBaHUs  pPalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKkKe BBIPAXKEHUH,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anreOpandeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIee  pa3BUTHE  AJITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0ydaroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraetT 3(Q¢GeKTUBHbIE HUHCTPYMEHTBHI JUIsl PpEIIECHUsT MNPaKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
S3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMU y4e0HOro Kypca, IMOCKOJIbBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCT U3YUEHNs MaTepruaia. M3yyenue cTeneHHou,
MIOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKIMU IJIS pEeIICHUs 3ahad U3 JPYTHX YIeOHBIX
IPEIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KaK C MAaTEeMATUYECKUM aHAJIM30M,
TaKk U C pElICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (DOPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMH, HCCIENOBATh IONyYCHHbIE (DYHKIIMHA, CTPOUTH HX
rpaduku. Matepuan 3TOi cofepKaTebHON JTMHUM HALEJIEH Ha Pa3BUTHE YMEHUN
Y HaBBIKOB, MO3BOJIIOIIMX BbIPAXaTh 3aBUCHUMOCTH MEXAYy BEIUYMHAMU B
paznuyHOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOM. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3AILIUK, UCTI0JIb30BAHUIO aHAJIOTHH.

ConepxarenpHas auHMs «Hauama maremaTuueckoro aHaau3a» MO3BOJISET
CYILIECTBEHHO PACIIMPUTh KPyr KaKk MaTeMaTU4YeCKUX, TaK W MPUKJIAJHbIX 3ajad,
JOCTYIHBIX 0O0Yy4YarolMMCcs, TaK KaK y HUX MOSABISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, ONpEeAeNnsaTbh HMX HauOONbIIME W HaUMEHbIIHE
3HAYEHUsI, BBIYUCIATH TUIOMIAAUW GUTYp U OOBEMBI TEN, HAXOIUTh CKOPOCTH U
yCKOpeHusi TmpoueccoB. JlaHHas conep)kareiabHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXKHOCTH TIOCTPOEHHUS MaTeMaTHYeCKHX MOJENell peaabHbIX CHUTYaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B TMPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-?PKOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBLHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHUH pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TeXHHKe U ucKyccTBe. OOyuaromuecs: y3HaIT O



BBIJIAIONIUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYeCKas TMHUA «MHOXECTBA M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpC HIKOJIBHOM MaTEeMAaTUKU
U Tpe[iaraloT Hambosiee YHUBEPCANbHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomMy BaxkHO ndaTh
BO3MOXKHOCTh OOydaroleMmycss IMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUW U CJEJOBAHUE OMNPEACTEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKONM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4aroIuxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUS Ha OCHOBE JIOTUYECKUX
npaBuiI, GOPMUPYET HABBIKH KPUTHUESCKOTO MBIIIICHHS.

B yueOHOM Kypce «Anrebpa W Hayajga MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIECIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluii, HCCIENOBAaHUS OJTUX MOJENEH C MOMOIIBI0 amnmapara anreOpsl U
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPE3yJabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, OCKOJIBKY BECh MaTeprall
y4eOHOTr0 Kypca IIMPOKO HMCIIOJB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHNH  pEabHbIX  MPAKTUYECKUX  3a7ad  OOydYarolIuecss  Pa3BUBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATH  MpoOJeMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBLIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YUEHHUs BCEX TeM yueOHOTO Kypca «Anredpa 1 Hadasna
MaTEMaTUYECKOTIO aHaIN3ay.

Ha wu3ydenune yueOHOro Kypca «AnreOpa M Havaja MaTeMaTHYECKOTrO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPKXAHUE OBYUYEHUSA
10 KITACC

Yucsia v BBIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apoOGedt W MPOLEHTOB IS
peLIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACEd 3HAHUHN U pealbHOM )KU3HU.

JlelictBuTenpHble  yucia. PanuvoHanbHBIE W MPpAUMOHAIBHBIE YHCIA.
ApudmMernueckre  omepanuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOIyJb
JEUCTBUTENLHOTO YHCIAa U ero cBoMcTBa. [IpnOmmk€HHbIE BHIYKMCIICHUS, PABUIIA
OKpPYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenp ¢ uenbiM mnokaszaresiemM. buHom Herootona. Hcnonbs3oBaHue
noAXOsAIEeH (GOPMBbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

ApudmMernueckunii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTelIeM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJibHbIE
JorapupMsl.

CHuHyC, KOCHUHYC, TaHT€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCHHYC M apKTAaHI'€HC YUCJIOBOTO apryMEHTAa.

YpaBHeHMS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHrEe HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIOWJIEH C ocTtaTkoM. Teopema be3dy. MHOrouineHsl ¢  LEJIBIMA
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPIKAIIUX CTENIEHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHoOBHBIE METO/IbI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

JorapupMUUECKUX YpaBHECHUH.
OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUN CMBICI H
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENEITUTENs ISl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 334a4 C I[OMOLIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyalldd C IOMOIIBIO
YpPaBHEHUII M HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOU
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa, crnocoOsl 3amganus ¢GyHKIUH. B3anMHO oOpaTHBIE (QYHKIHH.
Kommnosummst pynkiuii. I'paduk  yHkium. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOmactp ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkmum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYyHKUMHA. MakCUMyMbl U MHHHMYMBbI
¢ynxun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPauKOB.

CrenenHast pyHKIMS ¢ HATypajbHBIM U 1I€JIbIM MoKa3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM cTerneHu Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATyPaJIbHBIM [TOKA3aTEJIEM.

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

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHajin3a

ITocmenoBaTebHOCTH, CHOCOOBI 3aJaHUsl IOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YECKON WHIYKIHUU. MOHOTOHHBIE " OrpaHUYCHHBIC
NIOCJIENOBATENBHOCTH. MICTOpHST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas ¥ reoMeTpuueckas rmporpeccuu. beckoneyHo yObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIEH MeOMETPpUUYECKON
MIPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio e. @opmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTpeccUuu Uil PELIEHUs pealbHbIX —3aaady
MIPUKJIATHOTO XapaKTepa.



HempepriBHbIe (GyHKIIMM W WX CBOMCTBA. TOUYKHM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUMHI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIeCKuil u
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeNbHOU K rpa@uKy QyHKIHU.

[IpousBogubie  smemeHTapHbix  ¢yHkmuil.  I[IpoumsBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIHH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXXECTBEHHOTO  ammapara s
ONMCAHUs PEaJbHBbIX IPOLECCOB W SBJICHUM, NPU PEUICHUWU 3a1ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1uist pemeHus
3a/1ay B LEJbIX YHCIIAX.

Kommnekcuble uucia. AnreOpandeckas U TpPUTOHOMETpUYEcKas (HOpPMBbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHr U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHHs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PelieHne TpuroHoMeTpuYecKux HEPaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3AaTENbHbBIX U JOTapU(PMUYECKUX YPABHEHU.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[Ipumenenne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aj]ad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HMCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUHU 3a7ad U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTb U
skcTpeMyMbl.  Haxoxzaenue  HauOONbIIEr0 W HAUMEHBIIETO0  3HAYEHUU
HEIPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyYIIero pelieHus B
IPUKIAJAHBIX 3ajadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHs Ipolecca,
3aJIaHHOTO (HOPMYJIION WU TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNurerpai. I'eomerpuueckuit CMBICII VHTErpala. Brruucnenue
omnpenenéHHoro uurerpaia mno ¢popmysie Hetorona-JleiOuua.

[Ipumenenue wHTErpana i HAXOXKICHUS IUIOMAACH TMIIOCKUX GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  OO0IecTBa,  MPEJACTABICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJCHUH,
MpOIEAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, ONPOCHI M JIPyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTUHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JPYTrMX HayKaX, TEXHOJOTrusaX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KEHUNW HAyKu U JeATEIBHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uyecKoro BOCIUTAHUSA:

chOpMUPOBAHHOCTh YMCHHUS MPUMCHSATH MaTEMaTHYECKHE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0POBbIO (3I0POBOE THTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHITHH U
OTIIbIXa, PEryJsipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIHLHOM JESITEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pazmuuHbIM  chepam  MPodEeCCHOHAIBHOW — ESTEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccnrn W pearnu30BBIBATH COOCTBEHHBIC IKU3HEHHBIE TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUUM BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE IrI00ATBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIUS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKHd KakK c(]epbl 4YeIoBEUeCKOW MIesATEeNbHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEJICTBOM TMO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1efiCTBUS

ba3oBble Jioruvyeckue 1eiicTBUA:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHONIEHHH MEXIOy MOHATUSAMH, (HOPMYIHPOBAThH
OTIpe/IeNICHUs TIOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKALIUH,
OCHOBaHMSI /17151 0000ILEHHS U CPABHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAJIN3A;

BOCIIpUHUMATh,  (opMylIMpoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX, MpEAsaratb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JE€IyKTUBHBIX U
WHIYKTUBHBIX YMO3AKIFOUEHUH, YMO3AKIFOUEHHUH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKACHHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 peleHus Yy4yeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOojee MOAXONAUMH ¢ y4yéToM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOT0 00BbEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

IPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIpOLlEcCCa, a TakKKE BbBIABUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

BBISIBIIAT A€(UUNTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpPUpPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popMmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATH HaAEKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHMBEpPCaJbHbIC Y4eOHbIE 1eHCTBUS

O0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUS MO XOAY PELICHUS 3a7auH,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yJIbTAaT;

B X0/ 00CYXXJIeHUS 3a/1aBaTh BONPOCHI MO CYLIECTBY OOCYKIAE€MOU TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHns, COIMOCTABIIATh CBOM CYXIEHUSA C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me€ M CXOACTBO MO3ULMUN, B KOPPEKTHOH (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOpHUH.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIe NeliCTBHSA



Camoopranusanus:

COCTaBJISATH ILJIaH, AJITOPUTM PEICHUS 3a/1aul, BIOUPATh CIIOCOO pEelIeHuUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perIeHUs
MaTeMaTU4YECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, HaHHBIX,
HalJEHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEILHOCTD:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAUBUIYATBHOMN
paboThl TpU pEHIeHUH YYEOHBIX 3a7ad, MNPUHUMATh I€JIb COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOrOBapuUBaThCs, OOCYXKIaTh MPOIECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMNoOBBIX GopMax paboThl (00CykaACHMS, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy ob0yuenus B 10 kiacce oOyyaromuics TOJYYHUT CIIEIYIONTUE
MPEIMETHBIC PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOT0 aHATN3a:

Yucaa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH TOHSTHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEYHAS
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICCTBUTENIBHBIX YUCEN, MOYJIb AEHCTBUTEIHHOTO YUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEelIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUHN U PEATIbHOM KU3HU;

MPUMEHSTH MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTIICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHUI;



CBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHU;

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOIHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATH MOHATUSAMM: TOXKJIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHWJIbHBIC YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OIEpUPOBaTh IMOHATHUSAMHU: MHOTOWIEH OT OJHOM MEPEMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX ypaBHEHUH,
MOJICJINPOBATh PEAJIbHBIE CUTYallUN C TIOMOUIBIO CHCTEMBI JINHEWHBIX YpPaBHEHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IOMOILBIO MaTpULl U OIpEAEIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUHN, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM [TOKa3aTeNIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYILECTBIISASA IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Uil TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAKCHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMM: (PYHKLMSI, CIIOCOOBI 3a1aHus (pyHKLIUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKuuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKIINIH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPENEICHUS U MHOKECTBO
3HAYeHUH QyHKUNU, HYJIU PYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEpUPOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUe (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs (QYHKIUS C HATypaJbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHs N-Oi CTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHBIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTUUHas U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BaHUE U MIOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs1 PEIICHUS
YPaBHEHHUI;

CBOOOIHO ONEpUPOBATh TMOHATUSAMHU: TPUTOHOMETPUUECKAsT OKPYKHOCTb,
OIpeJeIeHHE TPUTOHOMETPUUECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YyHKUMA i1 MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrUX y4EOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpaXaTh (hOpMyIaMH 3aBUCUMOCTH MEX]y BEINYMHAMY;

Hauaja mareMaTH4eCcKOro aHAJIM3a:

CBOOOJTHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIETOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOro aHalu3a KaK aHajlu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINUK, aCHMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUHN JUIsl pEeLICHUs 3a]1ay;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIMH, KacaTelabHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (DYyHKIUH, 3HATh IPOU3BOIHBIEC IJIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN M (PU3MUECKHUIl CMBICT MPOU3BOJHOM AJIs
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHUH 33]a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOZHO OIEPHPOBATh TMOHSATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIbHEIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B11 kjacce oOydYarouuiics TMOJYYUT CIIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBaTh MOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHOKECTBA HATypaJIbHBIX M IEJBIX YUCEN, MCIOJIb30BaTh MPU3HAKU JEIHUMOCTU
uenbix yucen, HOJl n HOK naTypasbHBIX 4Mcen 1Sl pelieHus 3a1ad, NPUMEHSTh
anroput™m EBkina;

cBOOOZIHO OMEpUpOBAaTh IMOHATHEM OCTAaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOO/IHO ONEpUPOBATH IMOHATUSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE UYWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOJHO OTMEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHEBIE, MOKA3aTeIbHBIE H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYUIECTBJIATH OTOOpP KOpPHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOxoammble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUN U HEPABECHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSITH TpauUyecKre METO/IbI IJIs PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a/71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUEM ammnaparta aireopsl,
MHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUN C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJIMHATHOM IJIOCKOCTH;

CBOOOJTHO ~ ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIUMU JI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOr0 aHAJIU3A:

WCITIOJIb30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIY4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS Tpoliecca, 3aJaHHOr0 (POpMYJION WIN
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKUMHA M BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (GUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh TMpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJCIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nuecKkoro xapakrepa, CpeJCcTBaMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanvecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpaMmbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTejIbHbIE
padoThI padoThbI pecypenI
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
ypaBHEHUH
) Oynkiun u rpapuku. Crenennas GyHKIHS C 12 1
LEJIBIM [TOKa3aTeIeM
3 Apudmernueckuit KopeHb N-0if cTENeHN. 15 1
HppanmoHansHbie ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
6 Tpuronomerpuieckre BoIpaKeHUs U 2 1
YpaBHEHHUSI
7 ITocnenoBarenbHOCTH U MPOTPECCUH 10
8 HenpepriBabie dynkiuu. [IponsBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NMpoOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/IbHbIE
padoThI padoThbI pecypenI
1 HccnenoBanne GyHKIHA ¢ TOMOIIBIO 99 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (YHKITHA. 14 1
Tpuronomerpuyeckue HepaBeHCTBA
4 HppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMuUecKrue HepaBeHCTBA
5 KommniekcHbie uncna 10
6 Harypanbhblie u 1ienpie yucia 10
CucreMbl pallioHaTbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ napaMmeTpamu 16 1
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 16 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 726242342903868691666490759959119263676517201183
Bnageney PyHaay Hatanba Hukonaeexa

OedcTevTened C13.09.2023 no 12.09.2024



http://www.tcpdf.org

		2023-10-10T06:21:44+0500




