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HHOACHUTEJIBHASA 3AIINCKA

VY4eOHsblii Kypc «AnreOpa W Havaja MaTEMaTHYECKOTO aHAIM3a» SIBISIETCS
OJTHUM W3 HauOoyiee 3HAYMMBIX B MPOrpaMMe CpPeIHEro ooIiero odpazoBaHus,
IIOCKOJIbKY, C OJHON CTOpPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3y Iuis
U3YUEHHUSl BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C IPYrod CTOPOHBI, (hOpMUPYET
JOrHYecKoe M abCTPaKTHOE MBIIIJICHHE 00Yy4YaloNINXcs Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUSI MH(OpPMATUKK, OOLIECTBO3HAHUSA, UCTOPUH, CIOBECHOCTU U IPYTUX
JUCLMIUIMH. B paMkax aaHHOro y4yeOHOro kypca oOydarolluMecs OBJIAJEBAIOT
YHHUBEpCAIbHBIM $I3BIKOM COBPEMEHHOH HaykH, KoTopas (QOpMyJIHpyeT CBOU
JOCTHKCHHS B MaTeMaTHIeCKOU (opMme.

VY4eOHbIll Kypc anreOpsl U Hayajgd MaTEMaTHYECKOro aHalu3a 3aKJIaJbIBaeT
OCHOBY I YCIEUIHOI'O OBJAJACHHUsS 3aKOHaMU (U3UKHU, XHUMUHU, OHOJIOruw,
NOHMMAaHUSI OCHOBHBIX TEHJIEHIIUI Pa3BUTHUSI SKOHOMUKHU U OOIECTBEHHOW YKU3HHU,
NO3BOJISIET OPHUEHTUPOBATHCA B COBPEMEHHBIX HU(MPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOJIb30BaTh UX I JajbHeWiiero oOpa3oBaHUs U B
NOBCEIHEBHOM XKM3HU. B TO ke Bpems oBiajeHHE aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKIHUSIMH ainreOpbl M MaTeMaTHYeCKOro aHallu3a pa3BHUBAET
YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKA3bIBaTh
YTBEPKJEHUS C MOMOUIbI0 MHAYKIMU U PACCYXKJaTh ACHYKTHUBHO, UCIIOJIb30BaTh
00001IeHE ¥ KOHKpETH3aluio, a0CTparupoBaHUE U AaHAJIOTUIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBILUIEHUE.

B xoxe m3yuyeHus ydueOHOro kypca «Anrebpa M Hadajla MAaTeMaTHYE€CKOIrO
aHaJin3a» 00ydYaroIMecs IMOJY4aroT HOBBIM ONBIT PELICHUS NPUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOCHUSI MaTeMaTHUYECKUX MOJIENEeH peallbHbIX CUTYalluH,
UHTEPNpPETAlMd  TOJYYEHHBIX  pEIICHWH, 3HaKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAYKE M HCKYCCTBE, C
BBIJIAIOLIMMUCS MATEMAaTUYECKUMU OTKPBITUSMHU U UX aBTOPaAMU.

VY4eOHbIli Kypc 00J1ajaeT 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM IOTEHILIUAJIOM,
KOTOpBIM peanu3yeTcss Kak depe3 Y4eOHbI wmaTepual, CHOCOOCTBYIOIIUN
(bOpMHUPOBAHUIO HAYYHOI'O MHMPOBO33PEHHUS, TaK M uyepe3 crneuuduky ydeOHOM
NESITENbHOCTH, TpeOyroulell MPOJOKUTEIbHOM KOHIEHTpAallMd BHHUMAaHU,
CaMOCTOSITEJIbHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a  IIOJYYEHHBI
pe3ynbTar.

B ocHoBe Meronuku oOydeHMs] ainredpe M HayajiaM MaTeMaTHYECKOro
aHaJIN3a JIEKUT AESTEIbHOCTHBIN NPUHIUI 00yUYEHUS.

B crpykType yueOHOro kypca «Anrebpa M Hauyajga MaTeMaTHYECKOIO
aHaJIM3a» BbIIEIEHBI CIENYIOUUE COAEPKATENbHO-METOAUYECKHE TUHUN: «YHucna
U BBIUUCIHEHUS», «DYHKIUU U rpaduku», «YpaBHEHUs U HepaBeHCTBay, «Hauana
MaTeMAaTUYeCKOro aHanu3a», «MHoxecTBa M Joruka». Bce ocHOBHbIE



COZIeP KaTEIbHO-METOIMUECKUE JIMHUW W3YYalOTCS Ha TPOTSHKCHWH JBYX JIET
o0y4yeHHsT Ha YPOBHE CpEIHEro oOlIiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSISA
JPYT Jpyra U MOCTENEHHO HACHIIAsACh HOBBIMH TEMaMH M pasjaeiamu. JlaHHBINA
y4eOHBIN KypC SBISIETCS MHTETPATHUBHBIM, TIOCKOJIBKY OOBEIUHSIET B cebe
collep)KaHNEe HECKOJIbKMX MATeMAaTHUYECKHX JHCIUILINH, TaKhX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHUCCKHI aHAJIM3, TCOPHS MHOXKECTB, MaTeMaTHYeCKas
agoruka u gpyrue. [lo mepe Toro kak oOydwaroniuecsi OBJIaJE€BalOT BcE Oolee
MIUPOKUM MaTEMaTUYECKHM aIllapaToM, Y HUX MOCIEI0BaTENbHO (HOpMUPYETCS U
COBEPINICHCTBYETCS yMEHHE CTPOWTh MATEMAaTHYECKYH) MOJEIb peaTbHOMN
CUTYaIlNH, PUMCHATh 3HAHUS, TOJYYCHHBIC TTPU U3YYCHHH YUEOHOTO Kypca, IS
pELIeHHs] CaMOCTOSITENHHO CHOPMYIMPOBAHHON MaTeMaTHUYECKOW 3a/lauH, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUAA «UWclia ¥ BBEIYHCICHUS» 3aBepIIacT
(dbopMHUpOBaHNE HABBHIKOB MCTIOIB30BAHMS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOI'0 0011ero oopasoanusi. Ha ypoBHe cpennero oo1iero
oOpa3oBaHus 0co0O€ BHUMaHuE  yAensieTcss  (OPMUPOBAHHIO  HABBIKOB
PaIMOHAIBHBIX BBIYUCIICHHUHA, BKIIFOYAIONINX B CEOS MCIOJIBb30BAaHUE PA3IMYHBIX
dbopM 3amucu 4YHClia, YMEHUE JCNaTh NPUKHUAKY, BBITONHITH NPHOIMKEHHBIC
BBIYMCIICHUS, OLICHUBATh YHUCIIOBBIC BBIPAXKEHUS, pabOTaTh ¢ MAaTeMAaTHUYECKUMU
KOHCTAaHTAMHU. 3HAKOMbIE OOYy4YalomuMCS MHOXKECTBA HATYPAJIbHBIX, [EIbIX,
pallMOHAIBHBIX W JICHCTBUTENBHBIX  YHUCET  JIOMOJHSAIOTCS  MHOXKECTBOM
KOMIUICKCHBIX 4HCel. B KaXJaoM U3 3TUX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My crenuduuecKkrue 3aJadyd W Omepaluu: JeJleHHe Halelo,
OTIEpUPOBAHUE OCTAaTKAMH HAa MHOXECTBE IIENBIX 4YHCeT, OCOoObIe CBOMCTBA
PaAIMOHAIBHBIX M WPPAIMOHATBHBIX YHCEN, apU(PMETHICCKUE ONEpaIiy, a TaKKe
U3BJICYECHUE KOPHSA HATypajbHOM CTENEHW Ha MHOXKECTBE KOMIUIEKCHBIX YHCE].
bnarogapst mociienoBaTEIbHOMY PACIIMPEHUIO Kpyra HUCIOJIb3yeMbIX YHUCENT U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS JJIS PEIICHUS Pa3IuvHBIX 3a/1a4
dbopMupyeTCsl Tpe/ICTaBIeHHe O SAMHCTBE MaTEMaTUKH KaK HAyKH M €€ poJid B
MOCTPOCHUU MOJIeTIeH pealbHOr0 MHpa, IMIMPOKO HUCIOJIB3YIOTCS 0000IIeHHE U
KOHKPETHU3aIIHS.

Jluaus «YpaBHEHHsSI M HEPABCHCTBA» PEATU3YETCS Ha TMPOTSHKCHUH BCETO
o0Oy4yeHHsT Ha YpPOBHE CpeIHero o0Iero o0pa3oBaHHUs, MOCKOJBKY B KaXIOM
pasznene IlporpaMmbl TPEnyCMOTPEHO pEIICHHE COOTBETCTBYIONIMX 3adad. B
pe3ynbpTaTe OOydYaromIMecs OBJIQACBAIOT PA3IMYHBIMM  METOJAMH  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTEIbHBIX, JIOTApU(DMHUYECKUX U
TPUTOHOMETPUYECKHX YpPaBHCHHWM, HEPABCHCTB M CHUCTEM, a TaKXke 3ajad,
collepKaiux mapaMerpbl. llomydeHHbIE yMEHHS IIMPOKO HCIONB3YIOTCA TPH
UCCleoBaHUH (YHKIMA C TIOMOIIBI0 TTPOU3BOAHON, TPHU PEIICHUH MPUKIIATHBIX



3a/1a4 M 337a4 Ha HAXOXKJEHUE HAauOOJIbIINX U HAUMEHbLINX 3HAYEHUN (QYHKIUU.
JlanHasi coneprkarenbHas JUHUSL BKJIIOYAeT B ce0s Takke (OpMUPOBAHHE YMEHUUN
BBINIONHATL  pacu€rel 10  QopMmynaMm, mpeoOpa3oBaHus  palUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKEHHUM, a TAaKXKE BBIPAKECHUM,
COJIep KaIllNX CTENEHU U Jiorapudmel. braromaps u3ydeHHIo anredpandeckoro
Marepuajga NOPOMCXOAUT  JalbHEWIIEEe  pPa3BUTHUE  AITOPUTMUYECKOTO U
abCTPaKTHOrO MBILIUICHUS OOy4aromuxcs, (pOPMHUPYIOTCS HABBIKU JI€TyKTHUBHBIX
paccyxaeHuid, paboOTl €  CHUMBOJBHBIMH  (GoOpMaMu,  MpPeACTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEH B BHJE PABEHCTB U HEPaBEHCTB. Aunredpa
npennaraetr 3(Q@EKTUBHbBIE HWHCTPYMEHTHl JMJIA pPEHICHUS TMPAKTUYECKUX M
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HaIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKHU.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpauKU» TECHO
NeperieTaeTcs ¢ JPYrUMU JIMHUSAMH Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 3aJa€ET MOCIE0BATENbHOCTh N3YUEHUS MaTepuana. M3ydeHnue CTelneHHOoH,
MOKA3aTeNbHOM, JIOTapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (QYHKIIUN, UX CBOMCTB
U rpauKOB, UCHOJIb30BaHUE (DYHKIMM ISl pEIIeHUs 3aJad U3 JPYTruX y4eOHbIX
IPEAMETOB U PEANBHOM KM3HHU TECHO CBS3aHO KaK C MATEMAaTHYECKUM AHAIU30M,
TaK U C pEIIeHWEeM ypaBHEHUN M HepaBeHCTB. [Ipum 3Tom OoiblIO€ BHUMaHUE
ynensiercst (GOpMHUPOBAHMIO YMEHHsSI BbIpaXkaTh (OPMyIaMH 3aBUCHUMOCTH MEXIY
pa3IMYHBIMU BEJIMYMHAMU, MCCIEIOBaTh MOJYyYEHHbIE (PYHKLIUHU, CTPOUTh HX
rpaduku. MaTepuan 3Toi cojiepKaTeIbHON JTMHUN HAllEJICH HAa Pa3BUTHE YMEHUU
Y HAaBBIKOB, ITO3BOJISIOIIMX BBIPAXATh 3aBUCUMOCTH MEXIYy BEIMYMHAMHU B
pa3nuuHoOil (opMe: aHaTUTHUECKOH, rpaduueckoil u cimoBecHod. Ero msydenwue
CIIOCOOCTBYET ~Pa3BUTHUIO aJTOPUTMHUYECKOTO MBILUIEHUS, CIOCOOHOCTH K
0000LIEHNIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopepxarenbHas nuHusA «Havana MareMaTnyeckoro aHajiu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKUX, TaK W NPUKIAIHBIX 3a1ad,
JOCTYIHBIX OOy4arouuMcsi, TaK KaK y HUX IOSBISETCA BO3MOYKHOCTh CTPOHUTh
rpaduKu CIOXHBIX (DYHKUMH, ONpEAeNnsiTh WX HauOoJIbIIME W HaUMEHbILINE
3HAYEHMSI, BBIYUCIATH IUIOMIAAU (GUTYp U OOBEMBI TEl, HAXOAUTh CKOPOCTU U
yCKOpeHus TmpoueccoB. JlaHHass copep:KaTenbHas JHWHUSA OTKPBIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOCHMS MaTEMAaTHYECKHMX MOJEIEH pEaJbHBIX CUTYyaluH,
NO3BOJSIET HAXOAUTh HaWjydllee pEIICHWE B IPUKIAAHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMMYECKUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTH4YECKOT O
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOro, (OpMaibHO-JIOTHYECKOTO U
KPEaTUBHOIO MBIIUICHUS, (DOPMUPOBAHHMIO YMEHHUI paclo3HaBaTh IPOSBIICHUS
3aKOHOB MaT€MAaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyuarouiuecs: y3HaIT O



BBIJJAIOIINXCS PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTHUS MaTEMaTHKU Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeToANUecKast JIMHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOst DIEMEHThl TEOPUU MHOXKECTB M MaTeMaTHYEeCKOW JIOTUKHU. TeopeTuko-
MHOKECTBEHHBIE MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC IIKOJbHOW MaTEMATUKHU
U TIpeJiaraloT Hanbojiee YHUBEPCAIbHBIM S3bIK, OOBEIMHSIONIUN BCE pas3ieiibl
MaTEeMaTUKH U €€ NPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCUUIUIMHBL W WX TPWIOKEHHs B eauHoe uenoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh OOy4YarolmeMycss TMOHMMaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHUKU W MCIOJIb30BaTh €r0 JIJIsi BHIPAKEHUS CBOUX MBICIICH.
JpyruMm BaKHbIM TPU3HAKOM MaTEMaTUKM KaK HAyKd CleayeT MpU3HATh
CBOMCTBEHHYIO €Ul CTPOrocTb OOOCHOBAaHUM U CIEJOBAHHUE OMNPEACIEHHBIM
npaBuUjiaM  TMOCTPOEHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  dJJIEMEHTaMu
MaTeMaTHYECKON JIOTMKU CHOCOOCTBYET PA3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4aronInxcs, O3BOJIIET UM CTPOUTH CBOU PACCYKIEHUS HAa OCHOBE JIOTUYECKUX
npaBwiI, POPMUPYET HABBIKK KPUTHUUECKOT'O MBITIUICHHS.

B yueOHOM Kkypce «AnreOpa W Hadaja MaTEMaTUYECKOrO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOr0 MOJICIIUPOBAHMS, KOTOPhIC MPU3BAHBI
croco0CTBOBaTh (OPMUPOBAHUIO HABBIKOB TIOCTPOEHUS MOJEICH peabHBIX
CUTyallMid, HWCCIENOBaHMS 3THUX MOJIeJied C IMOMOUIBI0 ammapara aiareOpbl u
MaTeMaTHYECKOro aHajin3a, MHTEPNPETAIMU TOJYYEHHBIX pPe3ylbTaToOB. Takue
3a/1aHus BIUIETCHBI B KAXK/IBIN U3 pa3iesioB MPOrpaMMBbl, TOCKOJILKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO HCIOJB3YeTCs IJis pelIeHHs NMPUKIaaHbIX 3anad. [lpu
pelIEHNH  pealbHBIX  NPAKTUYECKUX  3a7ad  oOydYalollhecss  pa3BHUBAIOT
HAOJII0JIaTeIbHOCTh, YMEHHUE HAaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIb30BaTh  AHAJOTHIO, 0000maTh W KOHKPETHU3UPOBATH  MpOOIJieMy.
HestenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHMS] TPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIECCE U3YUCHHS BCEX TeM Yy4eOHOro Kypca «Anredpa v Hayasa
MaTeMaTUYECKOr0 aHAIU3a.

Ha wusydenune yueOHOro Kypca «Anredpa M Hayajga MaTeMaTHUYE€CKOrO
aHanmuza» orBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIIO).



COJEPXAHME OBYYEHUA
10 KIJACC

Yucia v BIYMCTCHUS

Pammmonanbubie uncia. OOBIKHOBEHHbIE M JIECATUYHBIE APOOH, MPOIEHTHI,
OeckoHeuHble Tepuoanyeckue Apobu. [IpumeHnenue apoOelt U MPOLEHTOB IS
peLIeHUS MPUKIIAIHBIX 3a7a4 U3 PAa3JIMYHbIX OTPACIIEN 3HAHUU U PEATIbHOW KU3HH.

JlerictBuTenbHble 4ucaa. PanuoHanbHblE W UPpPALMOHAIBHBIE YHCIA.
Apudmernyeckue  omnepanyud ¢ JIEUCTBUTEIBHBIMU  4uciIaMd.  Moayib
JEUCTBUTENIHLHOTO YKCa U ero cBoiicTBa. [IpubnmkEHHbIC BBIUMCICHUS, TTPAaBUIIa
OKPYIJIEHUs, IPUKHUJIKA U OLICHKA PE3YyJIbTaTa BHIYNCICHUH.

Crenenbr ¢ uenbiM mnokazateneMmM. bunom Hbiorona. HWcnonb3oBaHue
noaxoAsend Gopmbl 3aMUCH AECHCTBUTEIBHBIX YUCEIT JIJI PEIICHUS TPAKTUYECKUX
3a/7a4 U MPECTABICHUS JaHHBIX.

ApubdmMernyeckuii KOpeHb HATYPaJIbHON CTENIEHU U €r0 CBOICTBA.

Crenenb ¢ palnuMoOHAJIBLHBIM TIOKa3aTeleM M €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudpm umcna. CpoiicTBa jorapudma. JlecsTUUHbIE W HaTypalbHbIE
jorapuMsbl.

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHI€HC YHUCJIOBOr0 apryMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs] ¥ HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHHS W ypaBHEHUS-CIEACTBUsA. HepaBeHCTBO,
pelIeHUE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LIENBIX U APOOHO-PAIMOHATIBHBIX YPABHEHUN U
HEPABEHCTB. MHOroO4YJIeHbl OT OJHOW IEpPEeMEHHOW. JleneHne MHOrowieHa Ha
MHOTIO4YJI€H ¢ ocTarkoM. Teopema be3dy. MHorowiensl ¢  LEIbIMU
koa(dpunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YHUCITOBBIX BBIPAKEHUH, COJIEPKAIINX CTEIIEHN U KOPHH.

UppauunonanbHbie YPaBHEHUS. OcHoBHbIE METO/IbI peLIeHUs
UppalMOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEUICHUS MOKA3aTEIbHBIX

YPaBHECHUM.

[TpeoOpa3zoBanme BeIpaXKCHUH, COACPKANTUX JTOTapU(MEI.

Jlorapudmuyeckue ypaBHEHUS. OcHOBHbIE METO/IbI pelieHus
Jgorapu(MUYECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPHUUYECKUX BBIPAKECHUM. PellieHne TPUroHOMETpUYECKUX YPABHEHHN.



Pemrenne cucrem JMHEMHBIX ypaBHEHHMW. Marpuna CHCTEMBI JIMHEHWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICT H
CBONCTBA, BBIUMCIICHUE €r0 3HAYEHUS, IPUMEHEHUE OIPEACIUTENS I PELICHUS
CHUCTEMbI JIMHEMHBIX ypaBHEHUW. PellleHue NpuKIagHbIX 3aJad C IOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccinenoBaHne NOCTPOEHHONW MOJENN C
MIOMOILBIO MATPHUIL U ONIPEAETUTENEH.

ITocTpoeHne MaTeMaTHYeCKUX MOJENEW peaJbHOM CUTyallMd C IOMOIIBIO
YPaBHEHUW W HEPABEHCTB. lIprMeHEHHE ypaBHEHHII W HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad W3 pa3ju4HbIX 00JacTed HAayKU W pealbHOM
KU3HU.

DYyHKIUN U TPaPUKHU

OyHkuusa, crnocoObl 3afaHus QyHKIUH. B3anMHO oOpaTHbIe (YHKUIUU.
Komnozummss @ynkuuil. I'padpuk  QyHKIuu. DineMeHTapHble NpeoOpa3oBaHUs
rpa@uKoB (HyHKIIHIA.

Ob6nacTe onpeneneHnus U MHOXECTBO 3HadeHu ¢yHkumu. Hymu ¢yHkuumu.
[TpomexxyTku 3HaKomoCTOSHCTBA. UETHBIC M HeuéTHBIe QyHKIMU. [leproguueckue
¢yskuuu. [IpomMexXyTKM MOHOTOHHOCTM (PYHKIMU. MakCUMyMbl U MUHHUMYMBI
¢bynkuuu. Hanbomnpiiee n HauMeHblIee 3HaYUeHUs] QYHKIMU HA TPOMEKYTKE.

JluneitHasi, kBaapaTW4yHas W JAPOOHO-TMHEHHAs (YHKIUH. DJIeMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPadUKOB.

CrenenHas (GyHKIMS ¢ HATypaJdbHBIM U IIEJIbIM MoOKa3aTeneM. E€ cBoiicTBa u
rpadguk. CpoiictBa M rpaduk KOpHS N-OM cTeNeHH Kak (yHKIMH OOpaTHOU
CTEIICHU C HATYPaJIbHBIM IT0KA3aTEIIEM.

[TokazarenbHast u Jorapupmuueckas (yHKIUH, UX CBOHCTBA U TpaduUKH.
Hcnonb3oBanue rpa@ukoB GyHKIMI 1715 pelIeHNs] YpaBHEHUH.

Tpuronomerpuyeckas OKPYXHOCTb, ONPEIEICHUE TPUTOHOMETPUYECKUX
(YHKIMI YUCIIOBOTO apryMEHTa.

QOyHKIMOHAIBHBIE 3aBUCMMOCTH B pEAJbHBIX IPOLECCAX W SBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEN.

Hayana maTteMaTH4eCKOro aHajamusa

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUsA IOCJEIOBaTEeNbLHOCTEH. Merton
MaTEMAaTUYECKON VHIYKIIH. MonoTOHHBIE 51 OTpaHUYCHHBIE
MIOCJIENOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaTEMATHYECKOIO aHAIN3a Kak
aHaJIn3a OECKOHEYHO MaJlblX.

Apudmernueckas U reoMeTpuyecKkas nporpeccuu. beckoneuno yOsiBaromiast
reoMmerpudeckas nporpeccus. Cymma O€CKOHEUHO yOBIBAOIIEH T€OMETPUUYECKON
nporpeccuu. JIMHENHbIN U SKCIIOHEHIUAIBHBIN pOCT. Yucno e. Popmyia Cia0KHbIX
OpoLEHTOB. Mcronb3oBaHWE MPOTrPecCUM Uil PELICHUs peabHBIX —3a/1ad
IIPUKJIIAHOTO XapaKrepa.



HenpepoiBubie (yHkIuM U ux cBodcTBa. Touku paspbiBa. ACHUMIITOTHI
rpagukoB QyHkuuid. CBOHCTBa (YyHKUMH HENpPEpBIBHBIX Ha OTpe3ke. Meroj
UHTEPBAJIOB JUIsl pElIeHHs] HepaBeHCTB. [IpumeHeHue CBOMCTB HENpPEpbIBHBIX
(GYHKIMIA U151 pelieHus 3a1ad.

[lepBas u BTOpas npousBoaHbie GyHKIUU. Onpenenenne, reOMeTpUY eCKHd 1
(bu3MUeCKil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTeNnbHOU K rpaduKy (PyHKIIMH.

IIpousBoguble  snemeHTapHbX  ¢QyHkuuil.  IIpoum3BogHass ~ cyMmMMBlI,
NPOU3BECHUS, YACTHOT'O U KOMIO3UIMU (DYHKLIUH.

MHoskecTBa M JIOTHKA

MHOXkecTBO, Oomepauuyd HaJ MHOXKECTBAMM M HMX CBOWCTBA. JlnarpamMmbl
Olinepa—Benna. IIpumeHeHue TEOPETHKO-MHOXKECTBEHHOI'O —ammapara s
ONMCAHMS pEeATbHBIX MPOLECCOB M SABJICHHUI, NPH PELICHUH 3aJad U3 JAPYTrux
y4€OHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CBOHNCTBO MaTEMaTUYECKOrO OOBEKTA, CIIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCHUIIBHBIE YPABHEHHSI.

11 KJIACC

Yucsia 1 BIYUCJICHUS

Harypanbubie u nenble yncna. [IpuMeHeHrne MpU3HAKOB JEIMMOCTU LIEIbIX
yyces, HaumOonpImuid obmmi aenutens (mamee — HOJl) m HamMensbinee oOiee
kpatHoe (nanee — HOK), ocrarkoB no moayito, anroputMa EBknnia s pemeHus
3a/1a4 B LENbIX YUCIAX.

Kowmrmnekcubie yucna. AnreOpawueckass W TpUTOHOMETpHUecKass (opMbI
3allUCU KOMIUIEKCHOTO 4Hclia. Apu(pMETUUECKHEe OIepalud C KOMIUIEKCHBIMU
yuciamu. M3o0paxeHne KOMIUIEKCHBIX YHCE Ha KOOPAWMHATHOM IIJIOCKOCTH.
®opmyna Myaspa. KopHu N-oi creneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JJIsl PEelIeHUs PU3NIECKUX U TEOMETPUYECKUX 3a1a4.

YpaBHeHUs] U HEPABEHCTBA

CucreMa M COBOKYNHOCTh YpaBHEHHMH U HEpaBEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

Ot60op  KOpHEW  TPUTOHOMETPUYECKUX  YPAaBHEHHH €  MOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTU. PellieHne TpuroHoMeTpuyecKux HEpPaBeHCTB.

OcCHOBHBIE METOABI PELICHUS TOKA3aTeNbHbIX U  JIOrapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS] UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluOHaIbHBIX,
UppalMOHANBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUIECKUX YPAaBHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MTAPAMETPAMH.



[Ippmenenne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a/Jad M 3a/ady W3 pas3uyHbIX 00JIacTel HAayKW M peaibHOU
KU3HU, UTHTEPIPETALMS [TOJTYUYECHHBIX PE3YJIHTATOB.

DYyHKIUHN U TPaPUKHU

I'padpux xommosurmu Qyukmumii. ['eomerpudeckue o0pa3bl ypaBHEHHN U
HEPABEHCTB HA KOOPJAWHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMM, UX CBONCTBA U IpadUKH.

I'paduueckue meTonmpl pemieHUs ypaBHEHUH W HepaBeHCTB. [ 'paduueckue
METO/BI PELICHU 3a71a4 C TapaMeTPaMHu.

Ucnonw3oBanue rpadukoB QGyHKIUN I HCCIEIOBAHHUS MPOIECCOB MU
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT IPHU PEUICHUU 3aJlady U3 APYrHX y4eOHBIX
MPEIMETOB U PEATbHON KU3HHU.

Hauyana maTteMaTH4eCcKOro aHajamn3a

[IpumeHeHne nMpou3BOAHON K UCCIEIOBaHUIO (PYHKIIMA HA MOHOTOHHOCTb U
sKkcTpeMyMmbl.  Haxoxzaenue  HauOonbllero Y HAUMEHBIIEro  3HAYEHUM
HENpepbIBHON (PYHKIIMH Ha OTPE3KeE.

[IppmeHeHne NPOU3BOAHOM JUI HAXOXKICHUS HAWIY4dlIEro pEUICHHsS B
NPUKIAIHBIX 3ajadax, Ui ONPENENICHUs CKOPOCTM U YCKOPEHHMs IMpolecca,
3a1aHHOTO (HOPMYJIIOH WK TpaduKOoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHUs TepBOOOPA3HBIX.

Wurerpain. ['eomerpuuecknii CMBICII VHTErpaia. Brruucnenue
ornpeaenéHHoro uurerpaia mno ¢popmyne Herorona-JleOnuiia.

[Ipumenenrne WHTerpana A HAXOXKICHUS IUIOMAAeH IIOCKUX GUryp u
00BEMOB T€OMETPUUECKHUX TEII.

[Ipumepsr pemenuit auddepeHnanbHbIX ypaBHEHUH. MaremaTuueckoe
MOJICIIMPOBAHUE pEAIbHBIX MPOIECCOB C€ MOMOUIbIO  Au(depeHInaIbHbIX
YPaBHEHHM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJI3A»
(YTJIVBJIEHHBI YPOBEHB) HA VYPOBHE CPEJIHET'O OBIIEI'O
OBPA30OBAHIA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINHA 00YUYaIOMIET0oCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4YJIEHA  POCCHUHCKOro  OO0lIecTBa,  MPEJACTaBICHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
IpoLEayp TPaXAAHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aUMOJICICTBOBaTh C COLMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hOpMHPOBAHHOCTh POCCHUHCKON TPakIaHCKOW WICHTUYHOCTH, YBAKCHUS K
IPOILIJIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOLICHHE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE HJTHX JOCTIDKEHUW B JIPYrUX HayKaxX, TEXHOJOTusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX I[EHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEIACHHUS, CBS3aHHOI'O C MPAKTHYECKUM
NPUMEHEHUEM JIOCTHXKEHUN HAyKU U JEATEIbHOCThIO Y4YE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHUE YCTOMUUBOIO OYYIIIErO;

4) 3¢cTeTUYEeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3a7a4, PEHICHUH, PacCYyKICHHUN, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuvyeckoro BOCHUTAHUSA:

c(OpMHPOBAHHOCTh yYMEHHUS TMPUMEHATH MaTeMaTHUYeCKHEe 3HAHUS B
MHTEpecax 3/I0pOBOro 1 0e30MmacHoro oopasa *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas ¢u3nueckass akTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATUSAX COPTHUBHO-03J0POBUTEIBHON 1€ TENIbHOCTBIO;

6) TPy10BOIr0 BOCTIUTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYIOIIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENLHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW U €€ NPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymei mpodeccur W pearru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC ILIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4eCKOMYy  OOpa3oBaHUIO U
caM0o0Opa30BaHUI0 HAa TPOTSHKEHWU BCEW JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTEeMAaTHYECKON HAIIPaBJICHHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJNbTYpPhl, TIOHNMAaHWE BIUSHHUSI
COITMATbHO-?KOHOMUYECKHUX TPOIIECCOB Ha COCTOSHUE MPUPOIHON M COIMATBLHOU
Cpellbl, 0OCO3HAHUE TJI00ATLHOIO XapaKkTepa dKOJIOTHYECKUX MPOOIeM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEMaTUYeCKUX 3HAHWUW I pEImIeHus 3aaad B 00JIacTH
OKpY’)Karolel cpebl, IUJIAHUPOBAHUE IIOCTYNKOB U OILICHKM HMX BO3MOXHBIX
MOCJICAACTBUM JIJIs1 OKPY>KAIOLIEH Cpe/ibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKH W  OOIIECTBEHHOW  MPAaKTUKH, TOHUMaHUE
MaTeMaTU4YeCKOM HayKh Kak cdepbl 4YeI0BEYECKOM JAesTEeIbHOCTH, JTamoB eé
pPa3BUTUS W 3HAYUMOCTH IS Pa3BUTUS IUBWIN3AIMH, OBJAJACHUE S3BIKOM
MaTeMAaTUKH M MaTeMaTUYECKOW KYJIbTYpOW KakK CPEACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
WHJMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUueOHbIE JAelicTBUS

ba3oBble jjornueckue aeiicTBUs:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKKA MATEMATHYECKUX
OOBEKTOB, TIOHATHM, OTHOIIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpe/IeIICHHSI TIOHATHUH, YCTaHABIMBATh CYIIIECTBEHHBIN MPU3HAK KiacCU(pUKAIIH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3;

BOCIIPUHHMATh,  (HOpPMYIUpOBaTh U  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIHHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUUN;

JIeNIaTh BBIBOJABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JICAYKTHBHBIX W
WHAYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPIKICHUM
(IpsiMBbIE U OT MIPOTHBHOTO), BRICTPANBATh apTyYMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BBIBOIBI,

BBIOMpaTh CMOCOO perieHus ydeOHOW 3amayd  (CpaBHMBATh HECKOJBKO
BapUAHTOB  pelIeHus, BbIOMpaTh HaumboJee MOAXOMAIUMHA C  Yy4ETOM
CaMOCTOSTEITLHO BBIJICTICHHBIX KPUTEPHUEB).



ba3oBble ucciaegoBaTe/ibCKue 1efCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN HHCTPYMEHT TIO3HAHUA,
dbopmynupoBaTh  BOMPOCHI,  (UKCHUPYIOIIUE  MPOTHBOpeuYue,  mpodiemMy,
yCTaHABJIMBATh UCKOMOE M JIaHHOEe, (OpPMHPOBATH THUIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MMO3UIINI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIILHO CITAHUPOBAHHBIM DKCIIEPUMEHT, UCCIEIOBAHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro oObeKTa, sIBJIEHUs, Ipollecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0BEKTaMU, SIBICHUSAMU, IIPOIIECCAMU;

CaMOCTOSITEbHO (hOpMYyNIHpOBaTh OOOOIIEHUS U BBIBOJABI IO pPE3yjibTaTaMm
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAHMS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IIIEHMIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TaKkKe BbIABUTAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmueii:

BBISIBIISITH ACPUIUMTH UH(OpMAIMK, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIIPOC U JIJI PELICHUS 33]1a4H;

BBIOMpaTh MH(OPMAIIMIO U3 UCTOUHUKOB Pa3JIMYHBIX TUIOB, aHAJTU3UPOBATD,
CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIIUIO PaA3IMYHBIX BHUIOB U
dbopm npecTaBICHNUS,

CTPYKTYPUPOBAaTh MH(POPMAIIUIO, TPEIACTABIATh €€ B pasIUyHBIX (popmax,
WUTIOCTPUPOBATh TpaduyuecKky;

OIICHUBATH HaJIEKHOCTh nHpopManu o CaMOCTOSITEIILHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1€l CTBHUS

Oo01mmenue:

BOCIIPHHUMATH U (POPMYIUPOBATh CYKJICHHUS B COOTBETCTBUHU C YCIOBUSMHU H
HEISIMU  OOIICHUS, SICHO, TOYHO, IPAMOTHO BBIP@)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M NUCbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHUS IO XOAYy PEUICHHs 3aJ1aud,
KOMMEHTHPOBATh TIOJYYCHHBIN PE3yJIbTaT;

B XO7le OOCYXXJIEHUs 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAE€MOUW TEMBI,
npoOJIeMBl, peliaeMoil 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TTOHMCK
pelIeHns, COIOCTaBIISITh CBOM CYXACHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3IMuUe W CXOACTBO TO3UIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOW BO3PAKCHUS;

IPEJICTABIIATh PE3YJbTAThl PEIICHUS 3aJ1ayd, SKCIIEPUMEHTA, UCCIICIOBaHMS,
IIPOCKTa, CaMOCTOSITEIHHO BBIOMpATh (OpMAT BBICTYIUICHHS C Y4ETOM 3ajad
IIPE3EHTAIMN U OCOOCHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA



Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUs 3a/1a4i, BRIOMPATh CIIOCO0 PEHICHHS C
y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ y4ETOM HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb, YMOIMOHAIbHBII HHTEJJIEKT:

BJaJeTh HABBIKAMU  TIO3HABaTENIbHON  pedrexkcun  Kak — OCO3HaHUS
COBEPIIAEMBIX JICEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpolecca M pe3yibTaTa pelieHus
MaTEeMaTUYECKOM 3aJ1auu;

NpeaBUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHUKHYTH MPHU PEUICHUH 3aauH,
BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalIEHHBIX OLIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHWBATh COOTBETCTBUE PE3yjIbTaTa TN U YCIOBUIM, OOBSCHATH TPUINHBI
JTOCTHYKCHHS WM HEAOCTH)KCHUS PE3YNIbTaTOB JCATEIbHOCTH, HAXOAUTh OMIMOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasl 1eATEJIbHOCTD:

NOHMMATh M HCIIOJI30BAaTh MPEUMYIIECTBA KOMAHJAHONW M WHIUBUAYAJIHHOU
paboTel TpU pemieHWH YYeOHBIX 3ajad, TNpPUHUMATh 1EJIh COBMECTHOM
JeSITEeNbHOCTH, TUIAHUPOBAaTh OpPraHM3allMl0 COBMECTHOM paboThl, pacrpeneisTh
BUIBI PabOT, JOTOBapWBaThCS, OOCYKIAaTh TMPOLECC W pe3yiabTaT paboTHI,
000011aTh MHECHMS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYMIOBBIX (GopMax paldoThl (0OCYXIeHUs, OOMEH MHEHUH,
«MO3rOBbI€ INTYpMBI» W UHBIE), BBINOJHITH CBOK YacThb pabOTBl |
KOOPAMHUPOBATh CBOM JCHCTBHS C JPYITMMH YIE€HAMH KOMAaHIbl, OICHUBAThH
Ka4yecTBO CBOEro BKJaja B OOV MPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce oOyyaroluics MOJYYHUT ClEIyIOLIUE
NpeIMETHbIE PE3yJbTaThl MO OTAEIBHBIM TeMaM palodeil MporpaMMbl Y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTEMaTHYECKOr 0 aHAIIU3a»:

Yucia 1 BBIYMCJICHUS:

CBOOOJTHO OIEPUPOBATH MOHSTHSAMU: PAIlMOHAIBHOE YHCIIO, OECKOHEeYHas
nepuoguveckas JpoOb, TMPOIEHTHI, HPPAIHOHATIBLHOE YHUCIO, MHOXECTBA
PAlMOHAJIBHBIX U JEUCTBUTEIBHBIX YUCEN, MOIYJb JEUCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpoOM W TMPOLEHTHl JJIsI PEHIeHUs MNPUKIAAHBIX 3aJad U3
pPA3JIUYHBIX OTPACIICH 3HAHUM U PEATbHOU )XKU3HU,

NPUMEHSTH NMPUOIMKEHHBIC BHIYUCIICHHS, IPABUWIIA OKPYTJICHUS, TPUKUIKY U
OLICHKY Pe3yJIbTaTa BBIUYMCIICHUN;



CBOOOJHO OMNEPHPOBaTh TMOHATHEM: CTENEHb C LEJIbIM I0Ka3aTeleM,
UCIOJIb30BaTh MOAXOASILYI0 (POPMY 3aITUCH JEHCTBUTEIBHBIX YHUCEN JUIsl PEIICHHUS
NPaKTUYECKUX 3a]1a4 U MPEACTABIICHUS TaHHBIX;

CBOOO/IHO OIEpPUPOBATh MOHATHUEM: apUPMETHUECKUNH KOPEHb HaTypajbHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTEIIEHb C PAIMOHAIILHBIM MTOKA3aTeNeM;

CBOOO/IHO OIEpUPOBaTh MOHATHSAMU: JIOrapupM UHCIa, JECITHUYHBIE U
HaTypalbHBIC TOTAPU(MBI;

CBOOOIHO OMEpPUPOBATH MOHATHUAMH: CHUHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOT0 apryMEHTa;

OIIEpUPOBATh MOHATHUSIMU: APKCUHYC, aPKKOCUHYC U apPKTAaHI'€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHSTHUSAMU: TOXJIECTBO, YPABHEHUE, HEPABEHCTBO,
PaBHOCWIBHBIEC YPAaBHEHUS U YPABHEHUSI-CIICACTBHS, PABHOCWIBHBIE HEPABEHCTBA;

OPUMEHATh PAa3JIMYHbIE METOJbl PELIEHUS PalUOHAIBHBIX M JpPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOA HWHTEPBAIOB JUISL PELICHUS
HEPABEHCTB;

CBOOO/IHO OIEpUPOBATh MOHATHUSMHU: MHOT'OWIEH OT OJHOH IepeMEeHHOH,
MHOTOWIEH C LEIbIMU KO3(PPUIMEHTaMHU, KOPHU MHOTOWIEHA, TNPUMEHSIThH
JIETIEHNE MHOTOWIEHa Ha MHOTOYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISL PELLICHUS 3a/1a4;

CBOOOIHO ONEpUpOBaTh TOHATUSMHU: CHCTEMA JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPENENNUTENb MaTpulbl 2 X 2 W ero TIEeOMETPUYECKUH CMBICII,
UCITOJIB30BAaTh CBOMCTBA OINpEAEHUTENs 2 X 2 JUId BBIYHCICHHS €r0 3HA4YEeHUS,
IPUMEHATh ONPENCIUTENN I PEUICHUS CUCTEMBl JIMHEHHBIX YpaBHEHUH,
MOJICJIMPOBATh PEAIBHBIE CUTYALlUU C IIOMOLIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIEN0BaTh ITIOCTPOCHHBIE MOJEIHA C IOMOLIBIO MaTPULl W ONPEIEIUTEIEH,
VMHTEPIPETUPOBATH MTOIYYECHHBINA PE3YyJIbTaT;

UCMOJb30BaTh CBOMCTBA JEHCTBUI C KOpPHAMH i1 IpeoOpa3oBaHUs
BBIPAKCHUM;

BBINIOJIHATH PE00Pa30BAHMS YUCIOBBIX BBIPAXKEHUM, COAEPIKALIUX CTENIEHH C
palrOHAJIBHBIM [T0KA3aTEIEM;

UCII0JIb30BaTh CBOMCTBa norapudmoB TUISL npeodpa3oBaHus
norapu(MUYECKUX BbHIPAKEHUM;

CBOOOJHO OMNEpUPOBATh MOHATHUSAMH: HPPALMOHAIBHBIE, MOKA3aTelIbHbIE U
Jorapu(pMUYECKUE YpaBHEHUS, HAXOJUTh UX PELICHUS C MOMOIIbIO PABHOCUIBHBIX
IIEPEXO/I0B WX OCYLIECTBIISS IPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIbI ISl MPpeoOpa30BaHUs
TPUTOHOMETPUYECKUX BBHIPAKEHUH;

CBOOOJTHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATH  HeoOXoauMble  (QOpMyJbl JJii  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPaBHEHUIA;

MOJIETUPOBATh pealbHbIE CHUTYyallMM Ha S3bIKE anreOpbl, COCTaBIATh
BBIPQXKECHMSI, YpPaBHEHMs,, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEI0BaTh
HOCTPOEHHBIE MOJIETN C UCIIOJIb30BAHKEM ammapara ajreOphl.

DOyHKUUM U rpadpukn:

CBOOOJHO ONEPUPOBATH MOHATHAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (DYHKIIUH,
B3aUMHO oOOpaTHble (YHKIMH, KOMMO3WUIMUS (QyHKUHMH, rpaduk (QyHKIUH,
BBITOJHSTH dJ€MEHTapHbIe IPpeoOpa3oBaHus rpadukoB QyHKIUHT;

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: OOJACTh OMPENEICHUS U MHOXKECTBO
3HaYCHUU QYHKIMH, HYIH QYHKIUHU, TPOMEXYTKU 3HAKOIIOCTOSHCTBA;

CBOOOIHO ONEpUPOBaTh MOHATUAMM: UETHbIE U HEUETHbIE (DYHKIMH,
nepuoanyeckue QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIUU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIMHM, HauOOJbIIEE M HaUMEHbLIEE 3HaueHHe (YHKIMH Ha
IPOMEKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] PYHKIMS C HATypalbHBIM U
[ENbIM TOKa3aTesleM, Ipauk CTENeHHOW (PYHKIMM C HATYpPaJbHBIM U LEJIbIM
nokasareneM, rpapuk KOpHA N-Oi cTeneHu Kak (YHKUUU OOpAaTHOW CTENEeHH C
HaATypaJbHbIM ITOKA3aTENIEM;

OlepUpOBaTh MOHATHUSAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BEITOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX TPadUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: IOKa3aTelbHAs MU Jorapupmuyeckas
(yHKIMM, UX CBOWCTBA U IpadUKH, HCIONB30BATh UX TpadUKHU IS PELICHUS
YPaBHECHUHU;

CBOOOIHO OMEpUPOBATH TOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYXKHOCTbD,
OIpEeIeHNE TPUTOHOMETPUYECKUX (PYHKIIUI YUCIOBOI'O apryMEHTa;

UCNONb30BaTh TIpaduku (QYHKOUH A7 HUCCIeOBaHUS IPOLIECCOB U
3aBUCHUMOCTEH NpU pEeUIeHUH 3a7ad U3 JPYTHX Y4E€OHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIPAXXaTh (OPMyJIaMH 3aBUCHUMOCTH MEXIY BEITUUHMHAMU;

Hauyana maTeMaTH4yecKOro aHa/ju3a:

CcBOOO/IHO ONEpUPOBATH MOHATUAMM: apupmeTnyeckas M IeoMeTpuyecKas
nporpeccusi, 6eCKOHEYHO yOBbIBAOIIasi T€OMETPUYECKasi MPOTPECCusi, IMHEHHBIN U
AKCIIOHEHUHUAJIBHBIN pOCT, (OpMyna CIOXKHBIX MPOLIEHTOB, UMETh MPEJICTABIICHUE
0 KOHCTAaHTE;

UCMOJb30BaTh NPOTPECCUM ISl PELIECHUS pPEaJbHBbIX 3ajad IMPUKIaTHOIO
XapakTepa;



CBOOOJIHO OIEPUPOBATH NOHATHSIMU: MTOCIEI0BATENBHOCTD, CIIOCOOBI 3a1aHHS
NIOCJIEIOBATENBHOCTEN, MOHOTOHHBIE M OIPAHMYEHHBIE IOCIEA0BATEIBHOCTH,
NOHUMATh OCHOBBI 3apOXIECHUS MATEMaTHYECKOrO aHalM3a KakK aHajln3a
OECKOHEYHO MAJIBIX;

CBOOOJHO OIEpPUpPOBaTh MOHATUSMU: HENPEPHIBHbIE (PYHKIMH, TOYKU
pa3psbiBa rpaduka GyHKIMU, aCUMITOTHI Ipaduka GyHKINH;

CBOOO/IHO OIlEpUpPOBaTh MOHATHEM: (YHKLUS, HENpEpbIBHAs Ha OTpPE3KE,
NPUMEHSATH CBOIMCTBA HEMIPEPHIBHBIX (DYHKIIMM [Tl pellIeHus 3a/1a4;

CBOOOIHO OIEpPUpPOBATh TMOHATUSMHU: TiepBas W BTOpas IMPOU3BOJHBIC
dyHKIIMHU, KacaTenbHas K rpaduky QyHKINH;

BBIYHCIISATH ITPOU3BOJHBIE CYMMBI, IIPOU3BEACHMSI, YACTHOTO U KOMIIO3ULIMU
IBYX (YHKIIU, 3HATh MPOU3BOHBIC FTEMEHTAPHBIX (DYHKIINA;

UCIIOJIb30BaTh T€OMETPUUYECKUN M (U3UYECKUM CMBICT TPOU3BOJHOM IS
peuieHus 3aaad.

MHo:kecTBa U JIOrMKa:

CBOOOIHO  ONEpUpPOBaTh  IMOHATHUSIMHU:  MHOXECTBO,  OIEpaluy  HaJ
MHOKECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN arnmapart AJisi ONUCAHUs PeabHBIX
IPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]a4 U3 IPYTUX YUEOHBIX IIPEIMETOB;

CBOOOIHO OIEpPUPOBATh IMOHATHUSAMU: OIpeNeseHHe, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOI0 O0BEKTA, 10KAa3aTEIbCTBO, PABHOCUIILHBIE
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIOIINE
OpeaMeTHbIE Pe3yibTaThl MO OTJACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTeEMaTUYECKOr 0 aHAJIU3a»:

Yucia 1 BHIYMCICHUSA:

CBOOO/IHO ONEpUPOBaTh MOHATUSMHU: HATypalbHOE U 1EJ0€ YHUCIIO,
MHO>KECTBA HATypaJbHBIX M LEJIbIX YHUCEJ, UCIOIb30BaTh MPU3HAKHU JAEITUMOCTH
uensix yncen, HOJl n HOK HaTypasbHBIX "uMcen sl peleHus 3a1ay, IPUMEHATh
anroput™m EBknnna;

CBOOO/IHO OIEpUpOBaTh MOHATHEM OCTaTka [0 MOAYJIO, 3aliChIBaTh
HaTypaJbHbIE YUCIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHMCIICHUS;

CBOOOJTHO ONEpUPOBATh MMOHATUAMH: KOMILUIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCJIa B ajJreOpandyeckond u
TPUTOHOMETPUYECKON (hOpMe, BBIOIHATH apU(PMETHUECKHUE ONEpalMi C HUMHU U
n300pakaTh HA KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHus 1 HepaBeHCTBA:



CBOOOJHO OMNEPHUPOBATh MOHATHSIMH: HUPPALMOHAIBHBIE, IOKa3aTelIbHbIE W
Jorapu(pMUYECKUe HEpPABEHCTBA, HAXOAUTh MX PpEUIEHUS C  IOMOIIbIO
PaBHOCHJIBHBIX NIEPEXO/IOB;

OCYILIECTBISATh OTOOp KOpHEW TMpH pEHIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHU;

CBOOOJHO OIEpUPOBaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAMMbIE  (QOpPMYJbl JJI  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOIHO OMEPHUPOBATH MOHATHSIMHU: CHCTEMAa M COBOKYITHOCTh YPaBHEHHUH U
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CUCTEMBI M COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
norapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

pemaThb palrOHAJIbHEIE, UPPALMOHAIbHBIE, IIOKA3aTEJbHBIE,
Jorapu(pMUUYecKue W TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coJiepKalliie MOAYJIU U TapaMeTphlI;

OPUMEHATH TpaduuecKkrue METO/Ibl ISl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKKe 3a71a4 C mapaMeTpamus;

MOJIETTUPOBATh pEalbHbIE CHUTYallMM Ha S3bIKe aireOpbl, COCTABISATH
BBIPA)XXKCHUS, YPABHEHMs, HEPABEHCTBA M HX CHUCTEMBI II0 YCJIOBHIO 3aJauyH,
UCCIIEZIOBATh TOCTPOCHHBIE MOJENM C HCIOJb30BAaHUMEM ammapaTta anreOpshl,
VUHTEPIPETUPOBATH MOTYUYECHHBIA PE3YyJIbTAT.

DOyHKUMU U TpauKu:

CTpPOUTHh TpadUKH KOMIO3UIMH (YHKIUH C TIOMOILBIO 3JIEMEHTApHOIO
UCCJIEIOBAHUS U CBOMCTB KOMITO3HUIUH IBYX ()YHKLINA;

CTPOUTh T'€OMETpUYECKHE 00pa3bl ypaBHEHMH W  HEPaBEHCTB HA
KOOPJAMHATHOM ITIOCKOCTH;

CBOOO/IHO  OIEpUpPOBaTh MOHATUSAMU: TpadUKH TPUTOHOMETPUUECKHUX
dyHKIwMiL;

OPUMEHATh (QPYHKUMU I MOJEIUPOBAHMS W MCCIEIOBAaHUS pPEaJbHbIX
IIPOLIECCOB.

Havajia MaTeMaTH4eCKOro aHAJIM3a:

UCIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXoAUTh HauOoJblIee U HAUMEHbIIEe 3HAUYEHUS! (PYHKIIMU HENpPEpbIBHON Ha
OTpE3Ke;

UCIIONIB30BaTh MPOU3BOAHYIO I HAXOXKACHUS HAWIY4dIIEero pPEUICHHsS B
NPUKIAIHBIX, B TOM YHCIE€ COLUUAIbHO-DKOHOMHUYECKMX, 3aJadax, JJs
OIpENENICHUs] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro (Gopmysnod wWiu
rpadguKom;



CBOOOJHO ONEPUPOBATh MOHATHSAMU: [EPBOOOpa3Has, OIpeAeTEHHbBIN
UHTErpaj, HaXxOAWTh MEepPBOOOpA3HbIE DJIEMEHTAPHBIX (YHKUMA U BBIYUCIATH
uHTerpai no ¢popmyne Hetorona-Jleitonuiia;

HaXOJAUTH IUIOIA/IN TUIOCKUX QUTYyp U 00BEMBI T ¢ TOMOIIbIO HHTErpaa;

UMETh MPEACTABICHHE O MATEMAaTHYECKOM MOJIEJIMPOBAHUM Ha IpUMEPE
cocTaBiieHUs U PepeHIInaTIbHBIX YpaBHEHUM;

pelars NpUKIaJHbIe 3a7a4d, B TOM YHUCJIE COLMAIBHO-D)KOHOMHUYECKOrO U
¢u3nyeckoro xapakrepa, CpeAcTBaMH MaTeMaTHYECKOI0 aHAIM3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosnuyecrBo yacos
Ne HanmeHoBaHue pa3iesioB U TeM
n/n NMpOrpaMmbl Bcero Konrporbbie
padoThbI
MHOXeCTBO J1eHCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PaninoHanpHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUI
5 Oynkiun ¥ rpapuku. CreneHHas QyHKIUs ¢ 12 1
LIEJIBIM TI0Ka3aTeNeM
3 ApudmeTrueckuil KOpeHb N-0i CTENEHH. 15 1
WppaunonanbHbie ypaBHEHUS
4 [Toka3arenbHas ¢pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmuueckast GyHKIIHS. 18 1
Jlorapudmuueckue ypaBHECHHS
6 Tpuronomerprudeckue BEIpaXXEHUS U 29 1
ypaBHEHMS
ITocnemoBaTenbHOCTH U IPOTPECCUU 10
HenpepeiBabie pynkuuu. [Iponssoanas 20
9 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3ALIHS 5 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10




11 KIIACC

KoanuyecTBo 4acoB

Ne HaunmeHnoBanue pa3ienoB 1
o/ TeM NpPOrpaMMEI Beero KonTpoabubie | IlpakTuueckue
padoThI padoThI
1 Uccnenosanue (byHKum:“I C 29 1
MTOMOIIHIO TIPOU3BOAHON
2 [TepBooOpasHas u UHTETpaI 12 1
['paduku TPUTOHOMETPHUUECKUX
3 ¢bynkuit. TpuroHOMeTpHYECKUE 14 1
HEPaBCHCTBA
HppammonanbHbie,
4 MOKa3aTeIbHbIE U 24 1
norapupMUYECKHIE HEPABEHCTBA
KomruiekcHbie uncia 10
HatypanbHble u 11enble ynciia 10
CucTeMbl palMoHAIBHBIX,
- UppaIMOHATEHBIX 12 1
MOKA3aTeIbHBIX U
norapu)MUYECKUX ypaBHEHHMA
8 3aznauu ¢ napameTpaMu 16 1
9 [ToBTOpEHHE, O606HI€HI:IC, 16 5
CUCTEMAaTH3AIHS 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 136 10 0

[TPOTPAMME
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