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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «Anredpa W Hayajga MaTEMaTHYECKOTO
aHanm3a» 0a3oBoro ypoBHs s oOydarommxcs 10 —11 kmaccoB paspaborana Ha
ocHoBe DejiepaabHOr0 rOCYJAapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa CPEIHEro
oOmero  oOpa3oBaHusi, C Y4Y4ETOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHUIA,
MPEABIBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TPATUIIUNA POCCHUCKOTO
oOpa3zoBanus. Peanmmzanus mnporpaMmbl OOECIIEYMBACT OBJAJACHUE KIFOUECBBIMU
KOMITETEHIIUSIMHU, COCTAaBIISIOIIMMH OCHOBY JUISI CAMOPAa3BUTHUSL U HENPEPHIBHOIO
o0Opa3oBaHuUs, IEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIN N3YYEHHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadama MaTeMaTHUYECKOrO aHAJIA3a» SIBJISIETCS OJHHUM U3
HauOoJsiee 3HAYUMBIX B IIPOrpaMMe CTaplleil LIKOJbI, TIOCKOJIBbKY, C OJHONH CTOPOHBI,
OH 00€ecreynBaeT HMHCTPYMEHTANbHYIO 0a3y [Uisl M3y4eHHUs BCEX €CTECTBEHHO-
HAy4YHBIX KypCOB, a C APYroil CTOPOHBI, (POPMUPYET JIOTHUYECKOEe U abCTpakTHOE
MBIIJICHUE YYaIlUXCSd Ha YpPOBHE, HEOOXOJUMOM Ui OCBOEHHUS KYypCOB
uH(pOpMATUKH, OOIIECTBO3HAHMS, HCTOPUH, CIIOBECHOCTH. B pamkax gaHHOro Kypca
y4daluecs OBJIAJICBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HAayKH, KOTOpas
bopMyIHpyET CBOU JTOCTHKEHUS B MaTeMaTH4IeCKOn (popme.

Kypc anreOpbl u Havyaqm MaTeMaTUYeCKOrO aHaju3a 3aKJaJblBA€T OCHOBY IS
YCHEIIHOTO OBJIAJICHUS 3aKOHAMU (DU3UKH, XUMUHU, OMOJIOTUH, TIOHUMAHHUS OCHOBHBIX
TEHJEHUMNA SKOHOMHUKH M OOIIECTBEHHOW >KM3HHU, MO3BOJSET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO HCIOJIb30BATh
UX B MOBCEAHEBHOMU XM3HU. B TOXe BpeMs oBianeHue abCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH MaTeMaTHYEeCKUMHU KOHCTPYKLMSIMHU pa3BUBA€T YMEHHE HAXOJHUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh UCTUHHOCTb  YTBEP)KIEHUSA, HCIOJIb30BAThH
0o0oOmIeHNe M KOHKPETH3alulo, a0CTparupoBaHUE U aHAIOTHi0, (OpMHUPYET
KpeaTUBHOE M KPUTHYECKOE MbllieHue. B Xxoxe wu3ydeHus anreOpbl ¥ Hayal
MaTE€MaTUYECKOr0 aHalIW3a B CTAapIUEH IIKOJE YYalIUecs IMOJY4YaroT HOBBIM ONBIT
pelieHusl TPUKIAAHBIX 3aJady, CAMOCTOSITEIBHOTO TOCTPOCHHUS MaTEeMaTUYECKHX
MoJieJiel peanbHbIX CUTYalMi U UHTEPIIPETALMU MOJIYYEHHBIX PEIICHUN, 3HAKOMSITCS
C MpUMEpaMu MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U B UCKYCCTBE,
C BBIIAIOUIMMHCS MATEMAaTHYECKIMH OTKPBITUSMU U UX aBTOPaMHU.

Kypc o6nagaer 3HAYMTENbHBIM BOCHUTATENbHBIM MOTEHIMAIOM, KOTOPBINA
peanu3yercss Kak 4yepe3 ydeOHbI Marepuall, CHocoOCTBYOLUN (HOPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHMS, TaK M uepe3 cHeuuuky ydeOHOW JesTeNbHOCTH,
TpeOyrolIel caMOCTOATEIbHOCTH, aKKyPaTHOCTH, MPOJOJIKUTEIFHON KOHIIEHTPALUU
BHHMAaHMS U OTBETCTBEHHOCTH 3a MOJYyYEHHbIN pPe3yJIbTar.



B ocHoBe MeTonuku o0ydyeHus anreOpe U HavyajsaM MaTeMaTHYECKOTO aHaln3a
JICKUT ACSITEbHOCTHBIN MPUHIUI 00YYESHHUS.

CrpykTypa Kypca «Anredpa U Hadajla MaTeMaTHUYECKOrO aHaIN3a» BKIIOYAET
CIIEYIOIME COACPKATEIBbHO-METOAUYECKUE JMHUM: «YHcna W BBIYUCICHUNY,
«DyHKIUU U rpa@ukny, «YpaBHEHHs U HEpaBeHCTBa», «Hauana maTemaTnueckoro
aHanu3a», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COAEPIKAaTEIbHO-METOIUYECKHE
JUHUM H3y4YalOTCs HAa MPOTKEHHH JABYX JIeT OOy4YeHMss B CTapuieil IIKoJje,
€CTECTBEHHO JIOIOJIHASL APYr Apyra M MOCTEIIEHHO HAChIAsACh HOBBIMH TEMaMH U
pazaenamu. [laHHBIN KypcC SIBISIETCSI MHTETPAaTUBHBIM, ITOCKOJIbKY OOBEIUHSET B ceOe
COJIEp’KaHUE HECKOJIBbKUX MaTEeMaTHMYECKUX IUCLMIUIMH: anredpa, TPUTOHOMETpUS,
MaTEeMaTUYECKU aHalau3, Teopusi MHOkecTB M np. Ilo mepe Toro kak ydaiuecs
OBJIAJICBAIOT BCE OoJee [IMPOKMM MATEMaTUYECKUM  alapaToM, y HHX
NOCNIEIOBATEAbHO  (OPMUPYETCSI U COBEPILIEHCTBYETCS ~ YMEHHE  CTPOUTH
MaTEMaTUYECKYI0 MOJENIb PEAIbHOM CUTyallud, PUMEHATh 3HAHMS, [TOJYYEHHBIE B
Kypce «Anredpa © Hayajla MarTe€MaTUYeCKOro aHalu3a», JUIsl  pPEelIeHUS
CaMOCTOATENBHO  COPMYJIMPOBAHHOM  MaTeMaTUYeCKOM  3ajayd, a  3aTeM
MHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

CopnepxarenpHO-MeTOAMYECKas JIMHUS «YHCiIa M BBIYMCIICHMS 3aBEPIIACT
(GopMUpOBaHNE HABBIKOB MCIIONb30BAHMS JIEHCTBUTENIBHBIX YHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOM Ikojie. B crapmieil mikosie oco0oe BHUMaHUE YJIENSeTCs
(GOpPMHPOBAHUIO TMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s
UCIOJIb30BaHUE PA3NIUYHBIX (OpM 3amucH JIEHCTBUTENBHOIO 4YHCIA, YMEHHE
pPAalMOHAIIBHO BBINOJHATH JEHCTBUS C HHUMH, JelaThb IPUKUIKY, OLEHUBATH
pe3ynpTaT. OOyuyaroumgecsi TMOJYy4alOT HaBBIKK MPUONMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JEWCTBUM C YKCJIaMH, 3allUCaHHBIMU B CTaHJIApTHOU ¢opwme,
MCIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BHIPAXKECHUI.

JIuaus «YpaBHEHHsT W HEPABEHCTBA» PEAIM3YETCS] HAa NPOTSIKEHUU BCErO
oOyueHuss B cTaplied MIKOJIe, IOCKOJbKY B KaXKIOM pasjelie MporpamMMbl
MPEAYCMOTPEHO PEIICHHE COOTBETCTBYHOUIMX 3aaad. OOyuwaromiuecs OBIAJEBaIOT
pPa3IMYHBIMM  METOJAMM PEIICHUS] LEJbIX, PAUUOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeJIbHbIX, TIOTAPU(YMHUUECKIUX U TPUTOHOMETPUUECKUX YPaBHEHU, HEPABCHCTB
u ux cucteM. [lomyuyeHHble YMEHUS HCHONB3YIOTCS MPH UCCIEIO0BAaHUM (QYHKIUH C
NOMOILBIO MPOU3BOJHOM, PEIICHWH MPUKIAIHBIX 3alad W 3aJad Ha HAXO0XKJEHUE
HaMOOJIbIINX W HAMMEHBIIMX 3HaueHUU (yHKUUU. JlaHHAs comepxaTenbHas JTUHUS
BKJIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUM BBIMOIHATH PACU€ThI O (hopMyIiam,
npeoOpa3oBaHusl LENbIX, PAllMOHAIBHBIX, HPPAMOHATIBHBIX U TPUTOHOMETPHUUECKHUX
BBIPQXEHHI, a TaKKe BBIpAKEHU, COEepKaIUX CTeNneHH U jorapudmel. brarogaps
U3YYEHHIO anreOpanyeckoro Marepuaja MpPOUCXOAUT JajibHEHIee pa3BUTHE
QJITOPUTMHUYECKOIO M a0CTPAKTHOTO MBIIUIEHUS ydaluxcs, (OpMUPYIOTCS HABBIKU
JNEAYKTUBHBIX PAacCyXkJIE€HUH, paboTbl C CHMBOJBHBIMU (OpMaMu, MPEICTABICHUS
3aKOHOMEPHOCTEH H 3aBUCHMOCTEH B BHUIE PAaBEHCTB M HEPaBEHCTB. AureOpa



npemnaraeT d(PQPeKTUBHBIE WHCTPYMEHTHI IS PEIICHHWS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHbIX 33Ja4, HAIVISIAHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKa HAYKH.

CopnepxarenpbHo-MeToquYecKass JHHUS «DYHKIUU U Tpa@uKu» TECHO
MEepEIIETaeTCs ¢ IPYTUMU JIMHUSIMU Kypca, MTOCKOJbKY B KAaKOM-TO CMBICIIE 3aaET
MOCIIEIOBATENLHOCTh U3YUCHUSI MaTepuala. M3yueHne CTeneHHOM, MOKa3aTelIbHOM,
Jgorapu(pMUUEcKOil M TPUTOHOMETPUUECKUX (PYHKIHMM, UX CBOMCTB M TpaduKoOB,
UCIIOJIb30BaHUE (PYHKIUU IJIs peuieHusl 3a7ad U3 JAPYTUX Y4YEOHBIX MPEAMETOB U
pealbHOM KW3HU TECHO CBS3aHO Kak C MAaTeMaTUYECKHUM AaHaJIu30M, TaK U C
pelieHueM ypaBHeHUH W HepaBeHCTB. [lpu sToM 0GoJbllloe BHUMaHUE YACNSETCS
GbopMUPOBAHUIO YMEHHS BBIpAXKATh (POpMyJaMU 3aBUCUMOCTH MEXK]Y pPa3IMUYHBIMU
BEJIMUYMHAMH, UCCJIEIOBAaTh MOJIydeHHbIe (DYHKIIUHU, CTPOUTh UX Ipaduku. MaTtepuan
OTOM COJAEPKATEIbHOW JIMHUM HAUEJIeH Ha pPa3BUTHE YMEHUW W HaBBIKOB,
MO3BOJISIONIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIMYMHAMH B Pa3iu4HON (opMme:
aHaJMTUYECKOU, rpaduyeckoi U coBecHOU. Ero u3ydueHue crnocoOCTBYET pa3BUTHUIO
AITOPUTMUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHHI0O U KOHKPETH3alWH,
VCIIOJIb30BaHUIO AHAJIOTUH.

ConepxkartenbHas nuHUS «Havana MaTreMaTM4ecKOro aHaliv3a» IO3BOJISET
CYLIECTBEHHO PACIIMPUTh KPYI KaK MAaTeMaTH4YeCKHX, TaK M NPUKIAJAHBIX 3aj]ad4,
JIOCTYMHBIX OOYYaloIMMCS, Y KOTOPBIX MOSBISAECTCS BO3MOXXHOCTb HCCIEIOBaTh U
cTpouth rpaduku GyHKIUH, ONPENesaTh UX HAaUOOJIbIINE U HAUMEHBIIINE 3HAUYCHMUS,
BBIYHUCIIATh IUIOMAAN (Uryp M OOBEMBI TeJN, HaXOJUTh CKOPOCTH U YCKOPEHHUS
npoueccoB. JlaHHas coaepkarenbHas JIMHUA OTKPBIBAET HOBBIE BO3MOKHOCTHU
IIOCTPOCHHUSI MAaTEMATUYECKUX MOJEIEH pEalbHbIX CUTyallud, HAaXOXKICHUS
HAWIYYIIET0 PEUICHHUS B MPUKIAIHBIX, B TOM YHUCIE COLMAJIbHO-3KOHOMHYECKUX,
3a/layax. 3HAKOMCTBO C OCHOBAaMHM MaTE€MaTHMYECKOTO aHajiu3a CII0COOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (OPMABHO-JIOTHYECKOTO U KPEAaTUBHOTO MBIIUICHHS,
GbOopMHUPOBAHNUIO YMEHUI Paclo3HaBaTh MPOSBICHUS 3aKOHOB MaTEeMaTHUKHU B HayKe,
TeXHUKE W ucKyccTBe. OOyuyarmuecs Y3HAIOT O BBIJIAIONIUXCSA pe3yJbTarax,
MOJYYEHHBIX B XOJ€ PA3BUTHS MATEMATHKU KaK HayKH, U UX aBTOpaX.

ConepxarenbHO-MeTOoAMYeCKass JuHUS «MHOXeCTBa U JIOTMKAa» B OCHOBHOM
MOCBSILIIEHA ~ JJIEMEHTAM  TEOPUM  MHOXKECTB.  [€OpETUKO-MHOXKECTBECHHBIC
MIPEJICTABJICHNS] MPOHU3BIBAIOT BECh KYpPC IIKOJbHOW MATEMAaTHKA W MPELJIararor
HanOoJiee YHUBEPCAIbHBIM SI3BIK, OOBEIUHSIONIUN BCE pa3ieiibl MAaTEMAaTHUKU U €€
MIPUJIOKEHH, OHU CBSI3BIBAIOT PA3HbIE MATEMAaTUUYECKHWE MUCHUIUIMHBI B €IUHOE
uenoe. IloaToMy BaXHO JaTh BO3MOXHOCTH IIKOJBHUKY IIOHUMATh TEOPETUKO-
MHOJKECTBEHHBIM S3bIK COBPEMEHHOM MATEMAaTHKH W HCIOJb30BaTh €ro JJs
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «AnreOpa 1 Hayajga MaTEMaTUYECKOTO aHAJIM3a» MPUCYTCTBYIOT TaKKe
OCHOBBl MaTE€MAaTUYECKOr0 MOJEIUPOBAHUSA, KOTOpbIE NpHU3BaHbl CHOPMHUPOBATH
HAaBBIKM ITOCTPOECHUS MOJEJEN PEATbHbIX CUTyalWl, UCCIEIOBAHNUS ITUX MOJEIEU C



NOMOIIBIO ammapaTa aareOppl W MaTEMaTHMYECKOTO aHallu3a W HWHTEpPIpeTaluu
NOJIyYEHHBIX pe3yJbTaToOB. Takue 3aJaHusl BIUIETEHbl B KaXIbId M3 PA3EiOB
IIPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall Kypca IHUPOKO MCHOJb3YETCA JUIsl peIIEHUs
NPUKIAIHBIX 3a1ad. [lpu pemeHun peanbHbIX NPAKTUYECKUX 3a7ad  ydalluecs
pa3BUBAIOT HaO0JII0AATEeIbHOCTD, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HCIOJIb30BATh AHAJIOTHIO, 0000IaTh M KOHKPETU3HPOBATH
npobisieMy. [lesTenbHOCTh IO POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX 3a7a4
OpraHu3yeTcsi B TIpollecce H3YyUYEeHHMs BCEX TeM Kypca «Ainrebpa u Havala
MaTeMaTUYECKOTO aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM m1aHe Ha U3ydeHHE Kypca anreOpbl U HadaJl MaTeMaTHYECKOr0 aHaln3a
Ha 0a30BOM ypOBHE OTBOAMTCS 3 yaca B Heaenmto B 10 kimacce u 2 9aca B HEACHIO B
11 Kjlacce, Bcero 3a JBa rojga  OOydyeHHs — — 170  4acos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonanpabie uncina. OOBIKHOBEHHBIC W JECATUYHBIC POOH, MPOIICHTHI,
OCCKOHEUHBIE  TEepUOAMYECKHuEe  apoOu.  ApudpMeThyecKue  Omepanud ¢
palMOHAIbHBIMU YK CIIAMU, TPE0Opa30BaHUs YUCIOBBIX BbIpakeHUl. [IpumeHenue
npo0el U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAHUM U PEATIbHOU KU3HU.

JlelicTBuTenbHble 4ucha. PanuoHalbHBIE W UPpALMOHAIBHBIE YHCIA.
Apudmernueckue omnepauud € JEUCTBUTEIbHBIMU yuciaamu. [IpuOnmxéHHbie
BBIUHCIICHUS, [IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenenb ¢ 1menbiM  mokaszarteneM. CranmaptHas Qopma  3ammcu
JNeUCcTBUTENB HOTO uucna. HMcmons3oBanue monxonsmied  ¢GopMbl  3alucu
JICVCTBUTEIBHBIX YMCEN IS PEIICHUS MPAKTUYECKUX 3a1ad U IPEIACTABICHUS
JTAaHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JlecTBust ¢
apu(PpMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CuHyC, KOCMHYC M TaHT€HC YHMCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHUHYC,
apKTaHT'€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHBIE TTPEOOPa30BaAHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHHE, KOpPEHb ypaBHEHUA. HepaBEeHCTBO, pellleHWE HEPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue 1ienpix 1 1poOHO-pAIMOHATIEHBIX YPaBHEHUN U HEPABCHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU .

[IpumeHeHne ypaBHEHUM M HEPABEHCTB K PEIICHUIO MATEMATHYECKUX 3aJad
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

DYyHKIUHN U TPAPUKH

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. [paduk dysknuu. B3aumHo
oOpaTHbIe (PYHKIIUH.

OO6unacTb ompeneneHuss 1 MHOXKeCTBO 3HaueHud (ynkumu. Hymu Qyskium.
[TpomexxyTku 3HAaKOMOCTOSTHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

Crenennast GyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TIoKa3zateneM. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpauK KOpHsS N-Oi CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKITUH YUCIIOBOTO apryMEHTa.

Hauajia MaTeMaTH4ecKOro aHajau3a

ITocnenqoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIEeI0BATEIIbHOCTEH.
MOHOTOHHBIC MOCJICOBATCILHOCTH.

Apudmerrnueckas 1 reoMmeTpudeckas mporpeccud. beckoHeduHo yObIBaromast
reomeTpudeckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIECH TeOMETPUUYECKON
nporpeccun. @opmylia CIOXKHBIX NMPOLEHTOB. VMCronp30BaHWE MPOTPECCUU A
pEIICHUS PEANTbHBIX 3a7a4 MIPUKIAJHOTO XapaKTepa.

MHoskecTBa U JIOTHKA

MHoOK€eCTBO, olnepalud HajJ MHOXecTBamMu. Jlmarpammsl Jilsiepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO armapara sl OMUCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yucaa v BBIYMCICHUA

HarypanbHabie 1 niensie yncina. [Ipu3Haku 1ea1mMoCTy HeIbIX YHCElL.

CreneHb ¢ palMOHAIBHBIM TMTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JleciTHUHbIE U HATYpPATIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpazoBaHue BhIpaKeHHH, COACPIKANTUX JTOTapU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE ypDABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTteMbl TUHEHWHBIX ypaBHEHHI. PellleHre MpUKIAIHbIX 3a7a4 C MOMOUIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHU.

CucTEMBI M COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM WM  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IUdYHBIX 00JIaCTe HAyKH WU pPeaTbHOUN
KU3HU.

DyHKIUHN U TPAPUKHU

Oyukius.  [lepuonuueckne  ¢yHkuuud. [IpomMexyTku  MOHOTOHHOCTH
bynkun. MakcumyMbl 1 MUHHUMYMbI (QyHKiuu. HauGomnpliee u HauMeHblee
3HaYeHHe (PYHKIHUU HA TPOMEXKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTenbHas u orapudmuueckas GQyHKINU, UX CBOMCTBA U rpaduKH.



Ncnons3oBanue rpadukoB GyHKIUN I peleHUs YPaBHEHUN M JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN I HCCIENOBAaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUU 3aad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

HenpepriBable QyHKIIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[TpousBognass  ¢yHkuuu. ['eomerpuyeckuii ¥ (QU3MYECKUNH  CMBICI
IIPOU3BOTHOM.

[IpousBoaHble  3JM€MEHTAapHBIX  QyHKIUA.  DopMynbl  HAXOXKICHHS
IPOU3BOJHON CyMMBI, IPOU3BEACHHS U YACTHOTO (DYHKIIUH.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMM Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenne HanOoNbIIero 1 HAaMMEHbLIEro 3HayeHus1 (QyHKIUH Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIY4dIlEero pelIeHUs B
NPUKIIAIHBIX 3aja4yaxX, I ONPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOIo
dbopmyoii unu rpaduKoMm.

[IepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuid u (usmdyeckuid cmbicia. Beluucnenue
uHTerpana no gpopmyne Herorona—JleiiOnuna.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeObHOrO mpenmera «Marematuka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsl CICAYIOMINX JIUYHOCTHBIX,
METaNpPeMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMSI MpOrpaMMbl y4eOHOTro TpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHIA,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUHCKOW MaTEMAaTUKU, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIETo.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIEeHU;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM pa3iIMyHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MaTeMaTUYECKHE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3/JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEXUM 3aHATHNA U

OTHbIXa, peryispHas buznueckas aKTUBHOCTB); buznyeckoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03/10POBUTEIBLHON
JEATEIIBHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWsS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANIBHON  JMEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHUM BCEH JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MAaTEeMAaTHICCKOW HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYECKON KYyJIbTYpbl, IMOHWUMAHHEM BIWSHHUS
COIMAJTBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpUEHTallMell Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HaHUM JJIsl pellleHus 3a/ad B
0o0JaCTH  OKpY)KAIOMIeH cpepl, IUTAHHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBHM VTSI OKPYKAIOMIEH CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSl HAyKH W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW ESITCIIBHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH JJII PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKON KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOCKTHYI0 M HCCIEIOBATEIbCKYIO NIESTEIbHOCTh
WHIWBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMuU, YHUBEPCANbHbIMU PeSYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00ECneuU8arOm
Gdopmuposanue 6a308blX KOCHUMUBHBIX NPOYECCcO8 0Oyuarowuxcs (oceoeHue
Memoo08  NO3HAHUSA  OKpYJycaowe2o  mMupa,  NpuMeHeHue  J102U4ecKux,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHM, OTHOLIEHUM MEXKAY TMOHATUSAMH; (HOPMYJIUPOBATH
OTIpENICICHUs]  TMOHSATUH; YCTaHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJIaCCU(UKALMU, OCHOBAHUA AJIi OOOOIICHHS W CpaBHEHUS, KpUTEPUU
MIPOBOJAMMOTO aHAJIN3a;



BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CY>KJCHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX W YTBEPXKICHHSIX;
npemjlaraTb  KpUTEpUM IS BBIABICHMS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTHUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh Croco0 pernieHus ydyeOHOW 3ajauu (CpaBHHUBATh HECKOJBKO
BapUAaHTOB pELIeHMs, BBIOMpaTh HauOosiee MNOAXOASIUMNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIBCKHUC I[CfICTBHiI:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKUM MHCTPYMEHT MO3HAHMUS,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME NPOTUBOpEUUe, MNpodIeMy,
yCTaHaBIMBaTh HCKOMOE M  JaHHOe, (OPMHUPOBATH  THUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH CaMOCTOATENLHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SABJICHMS, TMPOLECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TPOIEcca, a TaKKE BBIIBUTATH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

PaGoTa ¢ undopmarnueii:

BBISABJIATE JePUIUTHI MHPOpMAIINK, JaHHBIX, HECOOXOAUMBIX JJII OTBETa
Ha BONPOC U AJIA PELICHUS 3a]a4H;

BEIOMpaTh  WHGOpPMAIMIO W3  HWCTOYHUKOB  PA3IMUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M WHTEPHPETUPOBATH MHPOPMAIHIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh UH(OpPMAIIKIO, MPEACTABIATH €€ B pa3IMuHbIX (popmax,
WTIOCTPUPOBATH TpadUuecKy;



2)

OLICHUBATH HaJEXKHOCTh uH(pOopMaLIH o CaMOCTOSITETILHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.
Yuusepcanonvie  KoMMyHuxamueuwle Oelicméus, 00ecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVUATOUWUXCAL.
OoOmenue:

BOCIPUHUMATh M  (OPMYJIUPOBaTh CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; ICHO, TOUHO, IPAMOTHO BbIpaXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CYKJE€HUS 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHbIE HA MTOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»XuBaTh pa3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCIIEIOBaHMsI,  IPOEKTAa;  CaMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHUYECTBO:

3)

MOHMMATh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJTh
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3alUi0 COBMECTHOM
paboThl, pacnpeaensaTh BUAbl padoT, JOrOBapUBaTHCA, 00CY X AaTh MPOLECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIC); BBINOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UJIE€HAMU KOMAaH/IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJ]a B OOLIMNA MPOIYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesus, obecneuusarom

Gdopmuposarue cMbLCIOBbIX YCIMAHOBOK U HCUZHEHHBIX HABbIKOG JTUUHOCHIU.
Camoopranu3zanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MH(OpPMAIIHH.
CaMOKOHTpOJIb:

BJIAJE€Th HABBIKAMHU [O3HABAaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca H
pe3yJibTaTa PEIICHUsI MAaTEMATHYECKOMN 3a/1a4H;



e TMpPEABUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU PpELICHUU
3a/1aud, BHOCHUTH KOPPEKTHUBBI B JIEITEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHHS WIM HEJAOCTHXKEHUS PE3YJbTAaTOB JEATECIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTEMaTHYECKOTO aHAIN3a»
Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KVIACC

Yuciia ¥ BIYHCICHUSA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE MW JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

BolnonHATh  apudMETHUYECKHE ~ ONepalud € paldOHAIbHBIMU U
JNEHUCTBUTEIBHBIMU YHCIIAMH.

BobimonHsaTe npuOAMKEHHBIE BBIYUCIICHUS, UCIIOJB3YS MpaBUila OKPYTJICHHUS,
JieaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BIYMCICHHMN.

OnepupoBaTh MOHATHAMU: CTENEHb C ILENBIM IOKAa3aTeJeM; CTaHAapTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
UCIOJIb30BaTh MOAXOIALLYI0 (POPMY 3alUCH IEHCTBUTENBHBIX YUCEN AJISl PEIICHUs
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
MCITI0JI30BATh 3aMKCh MPOU3BOJILHOTO yTiia Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BreimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUYECKUE YPABHEHUS.

BoInonHATh MpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDOKCHM W pellaTh OCHOBHBIE THUIBl  LEJIBbIX, PpalAOHAIBHBIX WU
VPPaLMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
¥ 3371a4 U3 Pa3IMYHBIX 00acTell HAYKH U PeasibHOM KU3HU.



MonenvpoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMS, HEPAaBEHCTBA IO YCIOBHIO 3aJadd, MCCIEA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKIUHN U TPAPUKH

OmneprpoBaTh MOHATHIMH: (PYHKIHS, CIIOCOOBI 3aMaHusi (DyHKIWH, 00IacTh
ONpEe/ENeHUs] U MHOXECTBO 3HayeHUM (yHKuuu, rpaduk (yHKUMH, B3aUMHO
oOpartHbie (QYHKITUH.

OnepupoBaTh TOHATUAMU: UYETHOCTH W HEUETHOCTh (YHKIMH, HYIU
(GYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 7151 pelIeHUs] ypaBHEHUH.

CtpouTh U 4uTaTh rpa@UKU JTUHEHHON (PYHKLIMH, KBAAPATUYHON (PyHKIIHH,
CTETEHHOMN (PYHKIIMHU C IIEJIBIM IT0Ka3aTeeM.

Hcnons3oBaTh rpadukd (QyHKIMH IS  UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX Yy4EOHBIX MPEIMETOB U PEAbHON
KU3HU; BbIpaxaTb (GOpMyJIaMH 3aBUCUMOCTH MEXY BEJIMUYNHAMM.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKass U
reOMETpUYECKas MPOrPeCCUu.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs Ie€OMETpUYECKast
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKOM MPOrPECCUH.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEW U MPOTPECCUI JIs1 PEIICHHUS
peanbHbIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXXECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBI — anmapar Uil ONMCaHUs
pea’bHBIX MPOLIECCOB U SBJICHWM, MPU PEIICHUH 3a7ad U3 JAPYTUX Yy4eOHBIX
PEIMETOB.

OnepupoBaTth  MOHATUSMH: ONnpeleneHue,  Teopema,  CIEIACTBHUE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yucjaa 1 BLIYUCJIEHUA

OnepupoBaTh MOHATUSIMU: HATypaJIbHOE, IIE€JI0€ YHUCIO; MCIOIb30BaATh
MPU3HAKU JIEJIMMOCTH LIEIBIX YUCEN, PA3JI0KEHUE YUCIIA HA MPOCThIE MHOXKUTEIU
JUISL PELLICHUS 3a7a4.

OnepupoBatTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUIAMU: Jorapudm uucia, AECATUYHBIE W HATypaJbHbIC
Jorapu(MsbI.



YpaBHeHUs U HEPABEHCTBA

[TpumeHsaTh CBOMCTBA CTeNeHM i NpeoOpa3oBaHUsl  BBIPAKEHUM;
OIlIEpUpPOBaTh TMOHATHUAMM: I0OKA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

Bemonusate mnpeoOpa3oBaHUsl BBIPAKEHUH, COAEpXKAIIUX JIOTapU(PMBI;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSIMHU: CHCTEMA JIMHEWHBIX YpaBHEHUN U €€ pEILCHHE;
WCIIOJIB30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEH panMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXKECHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBI 110 YCIOBHUIO 3aJayH,
UCCIIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM alIapara ajareopsl.

DOyHKUMH U TPaPUuKH

OnepupoBaTh MNOHATUAMM: NEpUOAMYECKass  (QYHKUHUSA, TMPOMENKYTKU
MOHOTOHHOCTH (YHKIUH, TOYKM JIKCTpeMyma (yHKIUMU, HauOosblliee U
HauMeEHblllee 3HayeHuss (QYHKUMM Ha MPOMEXKYTKE; HCHOJIb30BaTh HUX IS
UCCIeI0BaHus (PYHKITUH, 3aJJaHHOUN rpaduKoOM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENIbHOM, JIOTapUPMUUYECKOW U
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIb30BaTh JJIsSl PELICHUS] YPAaBHEHNUN U HEPABEHCTB.

N300paxath Ha KOOPJIAMHATHOM TMJIOCKOCTH IpadUKH JUHEHHBIX YpaBHEHUMN
Y UCIIOJIB30BaTh UX JUISl PEILIEHUS CUCTEMBI JINHEWHBIX YPAaBHEHU.

Hcnonp3oBate rpaduku (QYHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YU4E€OHBIX JUCIUIUIMH.

Hauvana MaTeMaTH4eCKOro aHajamsa

OmneprpoBaTh MOHATUSAMHU: HENPEPHIBHASI (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
WCITIOJIb30BATh TEOMETPUUYECKUIA ¥ (PU3MUECKHUIN CMBICI POU3BOIHON JJIsI PEIICHUS
3a1ad.

HaxonuTth npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIIUHI, BEIYUCIISATH POU3BOIHBIE
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKITUH.

Hcnonp30BaTh MPOU3BOIHYIO TSl UCCIIEIOBaHUS (GYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSAThH PE3YyJIbTaThl UCCIEIOBAHUS K MTIOCTPOCHHUIO TPadUKOB.

Hcronb30BaTh MPOU3BOAHYIO I HAXOXKICHHS HAWIYyYIIEro PpELICHUs B
IIPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3a1a4ax.

OmnepupoBarh MOHATUSMHU: NEpBOOOpa3Has U  HHTErpai; IMOHUMATh
reOMEeTPUUECKUN U PU3NYECKUI CMBICT UHTErpaa.



Haxoauths mepBooOpa3HbIe 3JE€MEHTAPHBIX (DYHKIUH; BBIYUCIATH WHTETpAll
o ¢hopmyne Herorona—JleliOnuiia.

Pemarp mpukiagHple 3a7add, B TOM YHUCIE COI[MAIBHO-DKOHOMHUYECKOTO H
(bu3NYECKOTo XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

KonuyecTBo yacoB DJIEeKTPOHHBI
e
Ne HaumeHoBaHMe pa3aesioB U TeEM Kourpoan (npoBbIC) JesiTe IbHOCTD YUMTEJISI C Y4€TOM IPOrpaMMbl
n/n NMPOrpamMMBbl Bcero HbIE Hara Hop BOCIIUTAHUA
H3ydeHust o0pa3oBareJ
padoTsI
bHBbIC
pecypcsl
YcraHaBIMBaTh JOBEPUTEIBHBIE OTHOLICHHS
MHokecTBa pallMOHANBHBIX U
N 01.09- MEXY YUUTEJIEM H 00y4aromuMcs,
1 NeWCTBUTEIbHBIX yucen. PanronanbsHble 16 1
06.10 CHOCOOCTBYIOIINX MO3UTUBHOMY BOCIPHUSITHIO
YpaBHEHHUS M HEPABEHCTBA N
yJanuMecs TpeOOBaHHA U IPOChO yIUTEIs.
5 Oynknuu ¥ rpaduxu. CTeneHb ¢ HeIbIM 6 1 10.10- [TonnepxuBaTh B IETCKOM KOJIJIEKTUBE JEJIOBYIO,
MOKa3aTeneM 20.10 IpYXemo0HyIo aTMochepy.
3 ®opMyJIbl TPUTOHOMETPHH. 22 24.10- [IpuBnekaTs BHUMaHUE K ICHHOCTHOMY aCIIEKTY
TpuroHomeTpuyeCcKue ypaBHEHMUSL. 16.12 M3y4aeMbIX Ha YPOKE IOHITHH, TPUEMOB.
WunnunpoBats 1 NOAAEPKUBATh
4 Tpuronomerpuueckie GyHKIUU U UX 6 1 18.12- HCCIIEIOBATENBCKYIO JIESTEIBHOCTh O0YHalOIHXCSI
rpaduku. TpuroHoMeTpruecKrue HepaBEeHCTBA 30.12 B paMKax peajiM3alliid UMUA UHIUBUAYaJIbHBIX U
IPYNIIOBBIX UCCIEA0BATENBCKUX IPOEKTOB
5 ApudmeTnyeckuil KOpeHb N—OH CTENCHU. 18 1 09.01- AHanu3upoBaTh pealbHOE COCTOSTHUE JIeT B
WppanyoHanbHbIe YpaBHEHUS U HEPAaBEHCTBA 17.02 yueOHOM mpoliecce.
Wuannmuposats 00y4atonmxcst K 00CyXIeHHIO,
CreneHs ¢ pallMOHAIEHBIM IIOKA3aTENEM. 19.02 BBICKa3bIBAaHHUIO CBOETO MHEHHSI, BBIPAOOTKE CBOETO
6 [lokazarenbHas Gpynkuus. [lokazaTenbHble 12 1 1 6. 03 OTHOIIIEHHUS 110 MOBOJY MOJIy4aeMOH Ha ypOKe
YpaBHEHUS 1 HEPABEHCTBA ' COLIMANILHO, 3HAYUMOI MH(POPMAIUH, Pa3BUBATH Y
00yJaroIuxcst TO3HABATENbHYI0 AKTUBHOCTh
7 Jlorapudmudeckast GyHKIIUS. 12 1 18.03- [TpuBnekars oOy4aronuxcs K 00cyxnaeMoi Ha
Jlorapudmuyeckre ypaBHEHHS U HEPABEHCTBA 20.04 ypoke nHpopManuu
[IpuBnexkats BHUMaHHE 00y4JaIONUXCS K
22.04- o0cyxaeMol Ha ypoke uH(popMarn
8 [TocneaoBaTenbHOCTH U IPOTrPECCUN 5 YA P ¢ PMAtuti,
08.05 AKTHUBU3AlMH NTO3HABATEIBHOU EATEIBHOCTH
oOyJaromuxcs
9 [ToBTOpenue, 0600IIeHNE, CHCTEMATH3ALHS 7 1 10.05- [ToGyxnath coOmoaaTh Ha ypPOKE MPUHLIMIIBI
3HaHUHN 25.05 caMoOpraHu3auu
OBLIEE KOJIMYECTBO YACOB 110 104 7

[TPOT'PAMME




11 KJIACC

Ne KoaundecTBo yacoB
JIEeKTPOHHbIE JeATeIbHOCTD YUUTEIS C Y4eTOM MPOrpaMMbl
HanmeHoBaHHKE PA3IeJIOB H TEM MPOrPAMMBbI Hara (uudposnbie) y y porp
n/ Bcero Konrponbueie  u3yue  ogpasoparensn BOCIUTAHUA
1 padoThI HHUA ble pecypebl
WHAIMHEPOBATh U OAIEPKUBAT
1 Tpuronomerpuyeckue (1)yHKI_[I/II/I U UX 3 1 HCCIICIOBATEIBCKYIO JACSITEIBHOCTD 00yJarOIIUXCs
rpaduxu. Tpuronomerpruueckue HepaBeHCTBA B paMKax pean3alii MU HHIUBUYaTbHBIX 1
IPYIIIOBBIX UCCICAOBATEIbCKUX IIPOCKTOB
o IToMous 00y4JaroIUMCs B3MISHYTh Ha YYEOHBIH
2 [IpousBonnas. [Ilpumenenne npon3BoaHON 24 1 Yarot Y v
MaTepHuall CKBO3b IIPU3MY YEIOBEUCCKOM IICHHOCTU
Peann3oBEIBaThL BOCITUTATEILHBIE BOSMOKHOCTH B
3 HuTerpan u ero npuMeHeHus 9 1 Pa3MUYHBIX BUAX AESITEIbHOCTH 00YYAIOIINXCS CO
CJIOBECHOH (3HaKOBOIT) OCHOBOH
[oOy>xkmaTe 00y9aronINXCs COOIIOAATh Ha YPOKE
4 Cucrembl ypaBHEHUT 12 1 HPHHIKIIE yI€OHON AUCIUILINHEL 1
CaMOOpraHu3aIuu
[MpuBrekaTh BHUMaHKUE O0YUYAIOIMXCS K
00CyX1aeMO Ha ypoke HHPOpMAIUH
5 HarypanbHble u nensle yncia 6 YA P (opmawit,
aKTHBM3AI[MH IT03HABATEILHON AeITENLHOCTH
oOyJaromuxcs
Peann30BLIBaTL BOCIIUTATEILHEIE BOSMOXHOCTH B
6 HOBTOpeHI/Ie, O606HJCHI/IG, cucreMatrui3anusa 14 2 pa3sauIHBIX BHAAX JCATESIIHHOCTH 06yqaloumxc;1 co
3HAHUU CJIOBECHO# (3HAKOBOM) OCHOBOM: CHCTEMATH3aIHs
Y49e0HOTO
OBIIEE KOJIMYECTBO YACOB I10 63 6

[NPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Jlata DJIEKTPOHHBIE
nudposbIe
Ne Teua ypoxa KoaudecTBo 4acoB H3YyYCHUSA 06pa3()BaTeJII,HLIe
n/n pecypcesl
Bcero  KoHTpoabHbIe
padoThI
1 [ToBTOpEeHME ONOPHBIX MOHATHI U METOAOB Kypca 9 kiacca, 00o01eHne 1 01.09
3HaHUU
2 MHoecTBO, Onepanuy HaJl MHOKecTBaMu. J[narpaMMmel Diiiepa—BeHHa 1 05.09
3 Pannonaneublie yncna. OObIKHOBEHHBIE U AECATUYHbBIE APOOU, IPOLIEHTHI, 1 05.09
OecKOHEUYHBIE IEPUOANUECKHE JPOOU '
A Apudmerndeckue onepaniy ¢ pauoHAITBHBIMU YHACITAMH, 1 08.09
peoOpa30BaHs YUCIOBBIX BbIPAKEHUM '
5 [TpumeHnenue apoOeil U MPOLIEHTOB ISl PELICHUs IPUKIIAIHBIX 3a/1a4 U3 1 12.09
pa3IMYHBIX OTpaciiell 3HAHUN U pealbHON KU3HU
6 Bxonnas koHTposbHas paboTa 1 1 12.09
. [TpumeHenue apoOeil U MPOLIEHTOB ISl PELICHUs IPUKIIAIHBIX 3a/1a4 U3 1 15.09
Pa3IMYHBIX OTpaciiell 3HAHUN U pealbHON KU3HU
JenicTBuTenbHbIE YKciia. PalinoHanbHbIe U HpPalMOHAIIBHBIC YKCIIA 19.09
ApudmeTnueckre onepanuu ¢ 1eHCTBUTEIbHBIMU YNCIAMU 19.09
10 [TpuGnuxEHHbIE BEIUMCIICHUS, TPaBUIIa OKPYTICHUS, TPUKU/IKA U OLIEHKa 1 2209
pe3yJsipTaTa BBIYUCICHUN
11 ToxaecTBa U TOXKJECTBEHHbIE IPEOOpPa3OBaAHUS 1 26.09
12 YpaBHEHME, KOPDEHb YPaBHEHHUS 1 26.09
13 HepaBeHcTBO, penieHrne HepaBeHCTBA 1 29.09
14 MeTto nHTEPBAJIOB 1 03.10




15 Pemenue nensix U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPABECHCTB 1 03.10

16 KoHnTtposnbHast padota o teme "MHOXeCTBa palluOHAIBHBIX U 1 e
JIeMCTBUTENBHBIX yncell. PaninoHanbpHble ypaBHEHHs U HEpaBEeHCTBA"

17 DyHKU, criocoObl 3aanus GyHkiuu. BzaumHo oOpaTHble GyHKIIMH 1 10.10

18 I'padux pynkunu. O6nacTs onpeaeacHus 1 MHOXKECTBO 3HAYCHU I 1 10.10
¢ynkuuu. Hynu ¢pysakuuu. [IpoMexxyTki 3HAKOMOCTOSTHCTBA

19 Yérabie 1 HEYETHBIC (PYHKITUN 1 13.10

20 CTEEHGHI) ¢ menbiM rmokasaresiem. CrangaptHas GopmMa 3arnucu 1 1710
JEHCTBUTENIBHOTO Yncia

)1 Hcnonb3oBanue noaxozsmeil popmsl 3anucu 1eHCTBUTENbHBIX YUCEN AT 1 1710
pelIeHHs PaKTUYECKUX 3a]a4 U IPECTaBICHUs JaHHBIX

. CrenenHas (GyHKLHS C HATypalbHBIM U LIEJbIM NT0Ka3aTeneM. EE coiicTBa 1 20,10
U rpaduk

23 CuHyC, KOCUHYC U TAaHT'€HC YHCIIOBOI'O apryMeHTa 1 24.10

24 CuHyC, KOCHHYC U TaHT€HC YHCIIOBOIO apryMeHTa 24.10

55 TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPe/IeJIeHHE TPUTOHOMETPHUUECKHUX 1 2710
(GYHKLUI YUCIOBOTO apryMeHTa

26 TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPeJIeICHUE TPUTOHOMETPUUECKUX 1 07.11
(GYHKIMI YMCIOBOTO apryMeHTa

27 ApKcUHYC, apKKOCUHYC Y apKTaHI'€HC YMCJIOBOTO apryMEHTa 1 07.11

28 ApKCUHYC, apKKOCUHYC U apKTaHT€HC YMCIOBOTO apryMeHTa 1 10.11

29 Tpuronomerpudeckue GyHKINH, UX CBOMCTBA U TpaPUKU 1 14.11

30 Tpuronomerpruueckue GYHKIIUH, UX CBOHCTBA U IPapUKH 1 14.11

31 Tpuronomerpuueckue GyHKIUH, UX CBOHCTBA U IpadHKH 17.11

32 Tpuronomerpuueckue GYHKIIUH, UX CBOHCTBA U IPapHUKH 1 21.11

33 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 21.11

34 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 24.11




35 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 28.11
36 OCHOBHBIE TPUTOHOMETPUUYECKHIE (POPMYITBI 1 28.11
37 [Ipeobpa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUIN 1 01.12
38 [Ipeobpa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUIN 1 05.12
39 [IpeoOpa3zoBaHKe TPUTOHOMETPUIECKUX BBIPAKECHUM 1 05.12
40 [Ipeobpa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUIN 1 08.12
41 [IpeoOpa3zoBaHKe TPUTOHOMETPUIECKUX BBIPAKECHUM 1 12.12
42 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1 12.12
43 Peuienne TpuroHoMeTpUUECKUX ypaBHEHUN 1 15.12
44 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1 19.12
45 Pelienne TpuroHoMeTpUUECKUX ypaBHEHUM 1 19.12
46 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1 22.12
47 Peuienne TpuroHoMeTpUUECKUX ypaBHEHUN 1 26.12
e KonTponpHas padora «DopMyIibl TPUTOHOMETPUH. TPUTOHOMETPHYCCKHE 1 SR
YpaBHEHUSD)
49 [Iprmepsl TPUTOHOMETPUYECKUX HEPABEHCTB 29.12
50 ApudmeTnueckuii KOpeHb HaTypaTbHOU CTETICHH 1 09.01
51 Apudmerndeckuit KOpeHb HATypaIbHOUN CTETICHU 1 09.01
52 CaoiicTBa apu(PMETUUECKOTO KOPHS HATYpaIbHOM CTETeH! 1 12.01
53 CgoiicTBa apu(pMETHUECKOTO KOPHS HATYPATbHON CTENIEHU 1 16.01
54 CaoiicTBa apu(PMETUUECKOTO KOPHS HATYpaIbHOM CTETeH! 1 16.01
55 HeticTBust ¢ apuMeTHUIECKUMU KOPHSIMU N—OU CTETIeHU 1 19.01
56 JleiicTBus ¢ aprupMETHUESCKUMH KOPHIMH N—OU CTETIEHH 1 23.01
57 HeticTBust ¢ apuMeTHUIECKUMU KOPHSIMU N—OU CTETIeHU 1 23.01
58 JleiicTBus ¢ apupMETHUESCKUMH KOPHIMH N—OW CTETIeHH 1 26.01
59 HeticTBust ¢ apuMeTHIECKUMU KOPHSMU N—OU CTETIeHU 1 30.01




60 Pemienne nppanmoHanbHbIX ypaBHEHUH 1 HEPABEHCTB 1 30.01
61 Pemenre nppanroHaabHBIX YpaBHEHUH U HEPABEHCTB 1 02.02
62 Pemenune uppanroHanbHbIX YpaBHEHU U HEPABEHCTB 1 06.02
63 Pemienne nppanmoHanbHbIX ypaBHEHUH 1 HEPABEHCTB 1 0602
64 Pemenre nppanroHaabHbIX YpaBHEHUH U HEPABEHCTB 1 09.02
65 CaoiicTBa ¥ rpad K KOpHS N-Oi CTETICHH 1 13.02
66 CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU 1 13.02
67 KonTtponsHas padora no teme "ApudmMeTnieckuii KOpeHb N—Oi CTEIICHH. 1 o
WppannonaibHble ypaBHEHUs U HEpaBeHCTBA"
68 CreneHs ¢ pallMOHAIBHBIM 1OKa3aTeIeM 1 20.02
69 CoiicTBa cTeneHu 1 20.02
70 [IpeoOpa3zoBanue BBIpaXKEHUH, COIEPKAIINX PAIMOHAIBHBIC CTEIIEHU 1 27.02
71 [Ipeo6pa3oBanue BbipaxxeHUH, COAEPKALIUX PAL[IOHATIbHBIE CTETIEHU 1 27.02
72 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAIINUX PAIIMOHAIILHBIE CTCTICHU 1 01.03
73 [ToxazarenbHbIE ypaBHEHUS U HEPABEHCTBA 1 05.03
74 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1 05.03
75 [ToxazarenbHbIE ypaBHEHUS U HEPABEHCTBA 1 12.03
76 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA 1 12.03
77 [ToxazarenbHbIE ypaBHEHUS U HEPABEHCTBA 1 15.03
78 [TokazarenbHas QpyHKuMs, €€ CBOMCTBA U rpaduK 1 19.03
79 KonTponbHas padora no teme "CreneHb ¢ palliOHaIbHBIM [TOKa3aTeNeM. 1 GG
[oxa3zatenpHas Qynkius. [TokazaTenbHble ypaBHEHUS U HEpaBeHCTBA"
80 Jlorapudm gucia 1 22.03
81 JlecaTuuHbIe U HaTypaJibHbIE JOTapH(PMbI 1 02.04
82 [Ipeobpa3zoBanue BbIpaXeHH, copepKaluX Jorapu@mbl 1 02.04
83 [Ipeobpa3zoBanue BbIpaXeHH, colepKalux Jorapudmol 1 05.04




84 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIMX JIOTAPU(HMBI 1 09.04
85 [IpeoOpa3zoBanue BEIpaKEHUH, COIEPIKAIINUX JTOTAPHPMBbI 1 09.04
86 Jlorapugmuueckue ypaBHEHUS U HEPABEHCTBA 1 12.04
87 Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA 1 16.04
88 Jlorapudmudeckue ypaBHEHHS 1 HEpaBEHCTBA 1 16.04
89 Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA 1 19.04
90  Jlorapudmuyeckas QpyHkIus, e€ CBOMCTBA U TpaduK 1 23.04
5 KonTtponsHast padora no teme " Jlorapudmudeckne ypaBHEHUS U 1 a0
HepaBeHCTBa '
92 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TOCIIE0BATEILHOCTEH. 1
MOHOTOHHBIE MOCIEI0BATEIBHOCTH 26.04
93 Apudmernueckas u reomeTpuaeckas mporpeccun. Vicronp3zoBanue 1 30.04
IIPOIPECCUU ISl PELICHMsI pEaJIbHBIX 3a/1a4 IPUKJIIAJHOTO Xapakrepa
94 beckoneuHno yObiBaroias reomerpuueckas rnporpeccus. Cymma 1 30.04
0ecKOHEYHO yObIBaIOLIEH reOMETPUUECKON TPOrPeccCuu '
95 dopMya CII0KHBIX IIPOLIEHTOB 1 03.05
96 dopMyia CII0KHBIX IPOLIEHTOB 1 07.05
97 O06o0011eHne, cucTeMaTu3alus 3HaHU| 3a Kypc aiareOpsl U Havyal 1 07.05
MaTemMaThueckoro aanusa 10 kimacca '
98 O06o0011eHne, cucTeMaTu3alus 3HaHU| 3a Kypc aiareOpsl U Havas 1 10.05
MaTemaTuueckoro aHanusa 10 kimacca '
99 O06o00menune, cucTeMaTU3aIys 3HaHUH 3a Kypce anreOpbl 1 Havaml 1 14.05
MaTeMaTH4ecKoro aHanusa 10 knacca '
100 O06o00611eHne, cucTeMaTu3alus 3HaHUK 3a Kypc aiareOpsl U Havyas 1 14.05
MaTemaTuueckoro aHanusa 10 kimacca '
101 = HToroBas KOHTpOJIbHAsA paboTa 17.05
102 OO6obuieHue, cucreMaTH3alus 3HaHUH 3a Kypc anredpbl U Havyas 21.05




mMareMaTuueckoro anainuia 10 kiacca

O060061eHue, cucTeMaTu3alys 3HaHUH 3a Kypce ajareOpbl 1 Havail

103 1 21.05
MareMaTuueckoro aHaiausa 10 ximacca
104 O06o001enure, cucTeMaTU3aIys 3HaHUH 3a Kypce aareOpbl 1 Haval 1 2405
MareMaTuuyeckoro asannsa 10 kinacca '
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 104




11 KJIACC

KonnuecTBo yacon DJIeKTPOHHBbIE
o
| Towsypors b Kommemme L opmememcauie
padoThI pecypesI

[TprMepbl TPUrOHOMETPUUECKUX HEPABEHCTB

[TprMepbl TPUrOHOMETPUUECKUX HEPABEHCTB

[IpumMeps! TPUTOHOMETPHUUECKUX HEPABEHCTB 1
4 KonrtponsHas padora no reme " Tpuronomerpudeckue GyHKIUU U UX 1 1

rpa¢uku. Tpuronomerpuueckue HepaBeHCTBA"
3) HenpepeiBHble QyHKINH. 1
6 MeTtoa nHTEpBaIOB /1JIs pEILIEHUs] HEPABEHCTB 1
7 Meroa MHTEPBAJIOB Ul PELIEHUS HEPABEHCTB 1
8 [TpousBoaHas GyHKIHH 1
9 [IpousBoaHas GyHKINU 1
10 ['eomeTpuueckuii 1 GU3NYECKUl CMBICT TPOU3BOTHON 1
11 I'eomeTrpuueckuii u GU3NUECKUI CMBICI TPOU3BOIHOM 1
12 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMMA 1
13 [Tpon3BoiHBIE 3JIEMEHTAPHBIX (HYHKLIUI 1
14 [IpousBosHas cyMMbl, IPOU3BEACHHUS], YACTHOTO (DYHKIUI 1
15 [Tpon3BoiHAs CyMMBI, TPOU3BEACHMS, YACTHOTO (PYHKIUH 1
16 [TpousBogHas CyMMBI, TPOU3BEACHUS, YACTHOTO (PYHKIIMMA 1
17 [IpumeHeHre MpoN3BOIHON K UCCIIETOBAHHIO (DYHKIMI Ha 1

MOHOTOHHOCTb U IKCTPEMYMBI
18 [TpumeHeHre TPOU3BOJHON K HCCIeI0OBaHUIO QYHKIUI Ha 1
MOHOTOHHOCTH U IKCTPEMYMBI

19 [TpumeHeHre TpOM3BOJHON K HCCIIeIOBaHUIO (QYHKIINM Ha 1




MOHOTOHHOCTBH U S3KCTPEMYMBEIL

[IpumeHeHne MPOU3BOIHOM K UCCIIEIOBAaHUIO QYHKIIUN Ha

20 MOHOTOHHOCTH U IKCTPEMYMBI 1

21 Haxoxxnenue HanOoJbIIero 1 HAMMEHbBLIETo 3HaYeHNs (PYHKIIUU Ha 1
OTpe3Ke

99 Haxoxxnenre HanOoIbIIero 1 HAMMEHBIIETO 3HaYeHNU (YHKIIMU Ha 1
OTpe3Ke

93 HaxoxeHre HauOoJIbIIero 1 HAaMMEHbIIEro 3HaUYeHNUs (PYHKIMU Ha 1
OTpe3Ke

24 HaxoxeHre HauOoJIbIIero 1 HAaMMEHbIIEro 3HauYeHNUs (PYHKIMU Ha 1
oTpe3Ke

o5 Haxoxxnenre HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHNUS (DYHKIIMU Ha 1
OTpe3Ke

26 HaxoxeHre HauOoJIbIIero 1 HAaMMEHbIIEro 3HaUYeHNUs (PYHKIMU Ha 1
OTpe3Ke
[TpuMeHeHHe TPOU3BOTHOMN /JIs1 HAXOXKIEHUS HAWITYYLIEero peleHNs

27 B IIPUKJIA/IHBIX 3a/1a4ax, Ul ONpeIeeHUs] CKOPOCTH Ipoliecca, 1
3aJJaHHOTO (POPMYJION MK IrpaduKOM

28 KonTpomabnas pabora no Teme "IIponsBoanas. [Ipumenenue 1
MPOU3BOHOMN"

29 [TepBooOpaznas. Tabmuia nepBooOpa3HBIX 1

30 [TepBooOpaznas. Tabmuia nepBooOpa3HBIX 1

31 WuTerpai, reomeTpuyeckuil 1 PU3NIECKUI CMBICI HHTETpalia 1

32 WuTerpan, reomerpuueckuit 1 pU3nUECKHii CMBICIT HHTETpaja 1

33 WuTerpai, reomeTpuyeckuil 1 PU3NUECKUI CMBICI HHTETpalia 1

34

35 Brruucnenue nnterpana no gpopmyne Herorona—Jleitoauia 1




36 Brruncnenue naTerpana no hopmyne Hetorona—Jleiibaumna 1
37 Breruucnenne uaTerpana no popmyne Herotona—Jleibnnma 1
38 Brruncnenue uaTerpana no popmyine Hetorona—JleiiOauma 1
39 CucTteMbl TUHEHHBIX YpaBHEHUH 1
40 CucTemMbl TUHEHHBIX YpaBHEHUH 1
41 Pemenne npukiagHbIX 3324 C MOMOIIBIO CUCTEMBI IMHEHHBIX 1
ypaBHEHU I
42 Pemenne npukaaaHbIX 3324 ¢ TOMOIIBIO CUCTEMBI JIMHEHHBIX 1
YpaBHEHUN
CucTeMbl 1 COBOKYITHOCTH IEJIBIX, PAIIHOHATIBHBIX,
43 UPPaALMOHATIBHBIX, IOKA3aTEIbHBIX, TOTAPU(PMUUECKUX YpaBHEHUH U 1
HEPABEHCTB
CucTeMbl 1 COBOKYITHOCTH IIEJIBIX, PAIIHOHATIbHBIX,
44 UpPpaMOHATIBHBIX, TOKA3aTENbHBIX, JIOTapU(MUIECKUX YPAaBHECHUN U 1
HEPaBEHCTB
CucTeMbl U COBOKYITHOCTH LIEJIBIX, pAllHOHATIbHBIX,
45 UPpaLMOHATIBHBIX, I0KA3aTEIbHBIX, IOTAPU(PMUUECKUX YpaBHEHUH U 1
HEPaBEHCTB
CucTeMbl U COBOKYITHOCTH LIEJIBIX, pAllMOHATIbHBIX,
46 UppalMOHATIBHBIX, TOKA3aTENbHBIX, JOTapU(MUIECKUX YPAaBHEHUN U 1
HEPaBEHCTB
47 Hcnonb3oBanue rpadukoB GYHKUUHN IS pellieHHs ypaBHEHUN U 1
cucTeM
48 Hcnonk3oBanue rpadukoB GyHKIUN AJIs pelIeHUs] ypaBHEHUH U 1
cucTeM
[IpumeneHnue ypaBHeHUH, CUCTEM U HEPABEHCTB K PEILICHHIO
49 MaTeMaTHYECKUX 3a7a4 U 3a7a4 U3 Pa3IMuHbIX o0yacTelt HAyKH U 1

pEATbHOM KU3HHU




KonTtponsnas padora o Teme "MHTerpan u ero npuMeHeHusl.

50 . 1
Cucrembl ypaBHEHUI"
o1 HarypanbHble 1 1ienble yucia B 3a7ja4ax U3 pealbHOU KU3HU 1
52 HatypayibHbIe | LieJIble YKclia B 3a7a4ax U3 pealbHON KU3HU 1
53 HarypasibHble 1 1ienble yucia B 3a7ja4ax U3 peaabHON )KU3HU 1
54 [Tpu3HaKy AETMMOCTH LETBIX YUCEI 1
55 [Ipu3Haku ne1MMOCTH LETbIX YUCE 1
56 [Tpu3HaKu ACIMMOCTH LEBIX YUCEI 1
57 [ToBTOpeHUe, 0600IICHNE, CHCTEeMAaTH3allns 3HAHUW. Y paBHECHUS 1
58 [ToBTOpEeHHE, 0000IIEHNE, CUCTEMATHU3aIIMs 3HAaHUH. Y paBHCHUS 1
59 [ToBTOpeHue, 06001ICHNE, CHCTEMAaTU3alNs 3HAHUW. Y PAaBHCHHUS 1
60 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3aIIMs 3HAHUH. Y paBHECHUS 1
61 [ToBTOpeHUe, 0600IICHNE, CHCTEeMAaTH3allns 3HAHUW. Y paBHECHUS 1
62 IToBTOpEHME, 0000IIEHUE, CCTeMaTH3alKs 3HaHui. HepaBeHcTBa 1
63 [ToBTOpenue, 06001IeHNE, cucTeMaTH3aIus 3HaHui. HepaBeHcTBa 1
64 [ToBTOpenue, o6obIeHNe, cucTeMaTu3aius 3Hanuii. HepaBencTra 1
65 [ToBTOpenue, 060061IeHNEe, cucTeMaTH3alus 3HaHuiH. CUCTEMBI 1
yYpaBHEHUU
66 [ToBTOpenue, o6o0IIeHNe, cUcTeMaTU3aIKs 3HaHUH. CUCTEMBI
ypaBHEHUH
67 HToroBast KOHTpOJIbHAsA paboTa 1
68 HToroBast KOHTpOJIbHAs paboTa 1
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102




METOJIWYECKOE OBECITEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
Anrebpa u Havasla MaTeMaTU4YeCKOro aHanu3a (B 2 gactsax), 10-11 kmaccel/ YacTh
1: Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: Mopakosud A.I'. u apyrue; noj
penakiueit Mopakosuya A.I'., OO111€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«10I] MHEMO3HMHA»

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSL.
Anre0Opa u Havana MmaTeMaTuyeckoro anainusa, 10-11 kimaccel/ Anumos 11LA.,
Komnsarun F0.M., TkaueBa M.B. u apyrue, AKIinoHepHoe 00IIEeCTBO

«M3narensctBo «IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






