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HOACHUTEJBHASA 3AIIMCKA

VY4eOnblil Kypc «Anredpa U Ha4yajla MaTEMaTHYECKOrO aHaInu3a» ABIISIETCS
OJIHUM U3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CPEIHEro o0Iero oopazoBaHus,
MOCKOJIbKY, C OJJTHOW CTOPOHBI, OH 00eCTieunBaeT MHCTPYMEHTAIbHYIO 0a3y I
M3Y4YEHUsI BCEX €CTECTBEHHO-HAyYHBIX KypCOB, a C JpPYrOd CTOPOHBI,
dopMupyeT IoruyecKoe U abCTPaKTHOE MBIIICHHE O0yJYalolUXCs Ha YPOBHE,
HEOOXOJUMOM [l OCBOEHUS HWH(MOPMATUKH, OOIIECTBO3HAHUS, HCTOPHH,
CIIOBECHOCTH M JIPYTHMX JIUCHUIUIMH. B paMkax naHHOro y4eOHOro Kypca
oOy4Jaroniuecs: OBJIQJEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAayKH,
KoTopasi GOpMyIUPYET CBOHM JOCTHKEHHUS B MATEMAaTUYECKOM opme.

VY4eOHblll Kypc anreOpbl M1 HayaJl MaTEMAaTHYECKOT0 aHAIN3a 3aKJIa(bIBAET
OCHOBY [IJI1 YCIEUIHOIO OBJIQJICHUSI 3aKOHaMu (DU3UKH, XUMHUH, OHUOJIOTHH,
MMOHUMAHUSI OCHOBHBIX TEHJICHUUWA pa3BUTUS SKOHOMUKH M OOLIECTBEHHOMN
KU3HHM, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IUQPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCMOJIb30BATh UX I JaJTbHEHUIIEro
oOpa3oBaHMsI W B TIOBCEAHEBHOM XU3HU. B TO e Bpems OBJIajJcHHE
a0CTpaKTHBIMM W  JIOTHYECKHM CTPOTMMH KOHCTPYKIUSIMU  aireopbl U
MaTe€MaTUYeCKOr0 aHaldu3a pa3BUBAET yYMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, IOKA3bIBaTh YTBEPKACHHUS C OMOLIBIO UHIYKIINU
U paccyXkaarb ACAYKTUBHO, HCIOJIb30BaTh OOOOIIEHHE W KOHKPETHU3AIUIO,
a0OCTparupoBaHHE€ M AaHAJOrUIO, (OPMUPYET KpEATUBHOE M KPUTHYECKOE
MBIIIICHHUE.

B xone uzyduenus yueOHoro Kypca «AnreOpa U Hayajia MaTeMaTH4eCKOro
aHajan3a» 00ydYaroluecs MOJy4atoT HOBBIM OMBIT pEIIEHUs MPUKIAJAHbIX 3a/1a4,
CaMOCTOSITEJIbHOTO ~ MOCTPOEHUS ~ MAaTeMaTUYECKUX  MOJENEeH  peanbHBIX
CUTYallMi, UHTEPNPETALNN TOJYUYECHHBIX PEIICHHUM, 3HAKOMSTCS C IPUMEPAMHU
MaTeMaTUYECKUX 3aKOHOMEPHOCTE B MNPUPOJAE, HAyKEe M HUCKYCCTBE, C
BBLIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMH.

VYueOHsbIit kKypc 00J1a/1aeT 3HAUUTEIIbHBIM BOCIIUTATEIHHBIM MTOTEHIIMAJIOM,
KOTOpPBI peanu3yeTcss KakK uepe3 Y4YeOHbId MaTepual, CHOCOOCTBYIOUIUI
(OpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK U 4Yepe3 cnelupuKky ydeOHOu
NEATEIbHOCTH, TpeOyromme MNpoAODKUTEIbHON KOHILEHTPAllUM BHUMAaHMUS,
CaMOCTOSITEJIbBHOCTH, AaKKYpaTHOCTH M OTBETCTBEHHOCTH 3a MOJYy4YEHHBII
pe3ynbTar.

B ocHoBe meronuku oOydyeHus anreOpe M HadajlaM MaTeMaTH4eCcKOro
aHaIM3a JEKUT JeATEIbHOCTHBIA TPUHIUI OOyUEHHUS.

B crpykrype yueOHOTO Kypca «Anredpa M Hayaiga MaTeMaTH4eCcKOro
aHalaM3a» BbBIJEICHBI CIEAYIOUIME COJAEPKATEIbHO-METOINYECKUE JIMHUU:
«Yucna wu  BbruciaeHus», «DyHkuuun U rpadukny», «YpaBHEHUS W
HepaBeHCTBa», «Havana Maremaruyeckoro aHaian3a», « MHOXKeCTBa U JOTHKa».
Bce ocHOBHbIE cOAEp)KATEIbHO-METOJUYECKHE JIMHUM H3y4yaloTcsl Ha
IPOTSHKEHUU JBYX JIeT 0Oy4YeHHs] Ha YPOBHE CpeHEro oO0Iero oopa3oBaHusl,
€CTECTBEHHO JOMOIHSAS IPYT Apyra U MOCTENEHHO HACHIIAsCh HOBBIMU TEMAMHU
U pazfenamu. JaHHbIA yuyeOHBIM Kypc SBISIETCS MHTEIPATUBHBIM, MOCKOJIBbKY
o0ObeuHsET B cebe COoJep)KaHHE HECKOJbKUX MAaTEMaTUYECKUX ITUCIUIUIMH,
TaKMX Kak anreOpa, TPUTOHOMETPHUS, MaTEMaTUYECKUM aHallu3, TEeOopHs
MHOXXECTB, MaTeMaTuyeckas Joruka u japyrue. Ilo wmepe Toro kak
oOy4aroniecs: OBJIaJIEBaIOT BCE 0oJiee MMUPOKUM MAaTEMATUYECKUM aIlapaToM,
y HUX TOCJIEeN0BAaTENbHO (OPMHUPYETCS U COBEPLIEHCTBYETCS YMEHUE CTPOUTH
MaTEMaTUYECKyl0 MOJEIb pEaJlbHOM  CHUTyallud, [PUMEHATh 3HaHUf,



MOJIyYEHHBIE NPU M3YYEHUU y4e€OHOTO Kypca, ISl PEIICHHsS] CaMOCTOSATEIbHO
chOpMyIMPOBAHHON MAaTEMaTUYECKOW 3aJaud, a 3aTeM WHTEPIPETHPOBATH
CBOM OTBET.

CopnepxarenpHo-MeTOAMYECKass  JHHUS  «Yucrma W BBIYMCIICHHS»
3aBepuIaeT (HOpMHpPOBAaHNE HABBHIKOB HCIOJIB30BAaHUS JCUCTBUTEIBHBIX UYHCEN,
KOTOpO€ ObUIO HayaTO Ha YPOBHE OCHOBHOTO o01iero oopaszoBanus. Ha ypoBue
cpenHero ooOmiero oOpa3zoBaHus 0c000€ BHUMaHUE yAENseTcsl (POPMUPOBAHUIO
HABBIKOB PAlIMOHAIBHBIX BBIYMCICHUHM, BKIIOYAIOMINX B ce0s HCIOJIb30BAHHE
pa3nuuHbIX (OpM 3amUCH YWCia, YMEHHE JeJaThb NPUKUIKY, BBIIOJHSATDH
npuOMMKEHHBIE BBIYUCIICHUS, OIECHUBATh YHCIOBBIE BBIpAXKEHHUS, paboOTaTh C
MAaT€MaTUYECKUMH KOHCTAHTAMH. 3HAKOMbIE OOYyYarolMMCA MHOXECTBA
HaTypaJIbHBIX, LENbIX, PAIUOHAIBHBIX U JAEHCTBUTEIbHBIX YMCEI JTOMOIHSIIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4YHCel. B KaXaoM H3 3TUX MHOXECTB
paccMaTpUBaIOTCS CBOMCTBEHHBIE €My CHelu(pHUecKue 3aJaud U OIepaiuu:
JICJICHHE HalleJIo, ONEPUPOBAHUE OCTATKAMHU HA MHOXKECTBE LIEJIBIX YHCET,
0cOoObIe CBOMCTBA PALIMOHAIBHBIX M UPPALMOHAIBHBIX YHCEN, apu(PMEeTHIECKUE
OMepalny, a TaKXKE M3BJICUECHUE KOPHS HATYpPAJIbHOW CTENEHUW HAa MHOYKECTBE
KOMILUIEKCHBIX 4ucen. biaronapss mocinegoBaTeIbHOMY pacIIMPEHHIO Kpyra
HCIIOJIb3YEMbIX YHMCENI U 3HAKOMCTBY C BO3MOXHOCTSIMU MX NMPUMEHEHHUS IS
pelIeHus] pa3M4HbIX 3a7ad  (POPMHUPYETCS MPEACTABICHUE O E€IUHCTBE
MaTE€MaTUKU KaK HayKd U €€ poJIM B MOCTPOCHUHM MOJEINIEH PeallbHOr0 MHUpA,
HIMPOKO UCIIOJIB3YIOTCS 0000IIEHNE U KOHKPETU3aIusl.

JInuaus «YpaBHEHUS U HEPABEHCTBA» PEAIM3yeTCA HA MPOTSHKEHUU BCETO
0o0y4yeHHUsI Ha YPOBHE CpPEIHEro OO0IIero oOpa3oBaHUs, MOCKOJBbKY B KaXIOM
paznene IlporpaMMbl NpeayCMOTPEHO pEHIEHHWE COOTBETCTBYIOLIMX 3aaad. B
pe3ynbTate O0O0ydYaroluecs OBJIAJIEBAIOT PA3IMYHBIMM METOAAMH PELICHUS
palMOHAIBHBIX, HWPPALMOHANBHBIX, IOKA3aTENIbHbIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHMI, HEPaBEHCTB M CHUCTEM, a TaKXke 3ajady,
comepxammx napamerpsl. [logydeHHble yMEHHUS IUMPOKO HCHOJB3YIOTCS TpPH
UCCIEIOBAaHUM  (PYHKUIMHA C TOMOIIBIO TMPOU3BOJHOM, TNpH  pEUICHUH
NPUKIAAHBIX 337a4 M 3a/ad Ha HAXOXKIEHUE HAMOONBIIMX M HAUMEHBIIUX
3HaueHU QyHKuMU. JlaHHas copeprkarenbHas JMHUS BKIIOYAET B ceOsl Takke
(opMHpOBaHKWE YMEHHMI BBINOJIHATH Pacu€rhl 1Mo (GopMysaMm, mpeoOpa3oBaHus
palMOHANBHBIX, WPPALHUOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHUH, a
TaK)K€ BBIPAXKEHUI, COAEPIKAIUX CTENEHH U JIorapudmbl. briarogaps n3ydeHuro
anreOpanyeckoro  mMarepuaiga  NPOUCXOAUT  JajbHEHIIee  pa3BUTHE
ANrOPUTMHYECKOT0 U a0CTPAKTHOTO MBILUIEHUS! 00ydaromuxcs, GopMUpPYIOTCS
HABBIKU JEAYKTHUBHBIX PacCyXIEHUH, pabdOThl C CHUMBOJIbHBIMU (OpMamH,
NPEICTaBIICHUS 3aKOHOMEPHOCTEH W 3aBUCMMOCTEH B BHJIE€ PABEHCTB H
HepaBeHCTB. Anrebpa npeayiaraeT 3PQGEeKTUBHbIE UHCTPYMEHTBI JJI PEIICHUS
NPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a/1a4, HATJSAHO JEMOHCTPUPYET CBOU
BO3MOYHOCTH KakK f3bIKa HAyKH.

ConepxxarenbHo-MeToauueckass JUHUS «DYyHKIUW M TpapuKu» TECHO
neperieTaeTcsa ¢ IpYruMu JIMHUSMH Y4eOHOTO Kypca, TMOCKOJbKY B KaKOM-TO
CMbICIIE 3aJa€T [MOCJEI0BAaTEeIbHOCT, M3y4YeHHs MaTepuana. M3ydeHue
CTENEHHOM, TOKa3aTelIbHOM, JOrapu(MHUUECKOW U TPUTOHOMETPUYECKUX
(GyHKUMNA, UX CBOMCTB U TpadUKOB, MCIONb30BaHWE (YHKUUN I pElIeHUs
3a/1a4y U3 JPYrux yueOHBIX MPEeIMETOB U PEAIbHON JKU3HU TECHO CBSI3aHO Kak C
MaTEMaTUYECKUM aHAJIU30M, TaK U C PElIEHUEM ypaBHEHUN U HepaBeHCTB. [1pu
ATOM 0O0JIbIlIOE BHHUMAaHHE Yyhaensercs (OPMHPOBAHUIO YMEHUS BBIPAXKATh
(opMyIaMu 3aBUCUMOCTH MEXIY pPA3IUYHbIMU BEIMYMHAMH, HCCIEI0BATh



MOJTy4eHHBIC (PYHKITUHU, CTPOUTH WX Tpaduku. MaTepuai 3Toi coaepkaTeIbHON
JMHUM HaIleJICH Ha Pa3BUTHE YMEHUIl M HABBIKOB, MO3BOJISIONIMX BhIpaXXaTh
3aBUCUMOCTH MEXIYy BEIMYMHAMH B Pa3IHYHON (opMme: aHATIUTUYECKOH,
rpadguueckoii u cioBecHoW. FEro w3ydeHwe CrnocoOCTBYET Pa3BHTHIO
QITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K O00OIICHUIO U KOHKPETHU3ALIUH,
WCTIOJIb30BAaHUIO aHAJIOTHM.

ConepxartenpHas nuHus «Hauana MaTeMaTH4ecKOro aHajiv3a MO3BOJISIET
CYIIECTBEHHO PACIIUPUTHh KPYI KaK MaTEMaTHUYECKUX, TaK U MPUKIATHBIX
3a/1a4, JIOCTYMHBIX OOyYarolmUMCsl, TaK KaK Y HHMX MOSIBISETCS BO3MOXKHOCTD
CTpOUTH TpadUKH CIOXKHBIX (YHKIUH, ONpEAeNaTb HX HauOoublIue u
HaWMEHBIINE 3HAYCHUS, BEIYUCIISITE IO (GUryp u 00bEMBI TeJl, HAXOIUTh
CKOPOCTH U YCKOPEHHUS Mpo1eccoB. JlaHHas copepkaTenbHas JIMHUS OTKPhIBAET
HOBBIC BO3MOKHOCTH TIOCTPOCHHSI MATEeMaTUYECKUX MOJENe pealbHbIX
CUTYyalliid, MO3BOJISIET HAXOJUTh HAWJIyUlllee PEIICHHE B MPUKIAAHBIX, B TOM
YuCJ€ COIUAIbHO-’KOHOMMYECKUX, 3a/layaXx. J3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOro  aHajlM3a  CIOCOOCTBYET  pa3BUTUIO  aOCTPaKTHOTO,
(bopMaTbHO-JIOTHYECKOTO0 U KPEATUBHOT'O MBIIIJIEHUS, (POPMUPOBAHUIO YMEHUM
pacrio3HaBaTh MPOSIBJICHUS 3aKOHOB MAaTE€MaTUKH B HayKe, TEXHUKE U
nckycctBe. OOyyaromuecs: y3HaT O BBIIAIOUIUXCS pe3yIbTaTax, MOJTYyYEeHHbBIX
B XOJI€ pa3BUTHSI MaTeMaTUKH KaK HaAyKH, U 00 UX aBTOpax.

ConepxaTenpHO-MeToANYecKast TMHUSA « MHOXKECTBA U JIOTUKA» BKIIIOYAET
B ce0s AJIEMEHThl TEOPUM MHOXKECTB M MATEMaTUYECKOW JIOTMKU. TeOopeTUKO-
MHO’KE€CTBEHHBIEC TMPEJCTABJICHUS TMPOHU3BIBAIOT BECh KypC IIKOJIBHOM
MaTeMaTUKU U TpeAJiaraloT HanboJiee YHUBEPCATIbHBIN S3bIK, 00bEIUHSIOIINIMA
BCE pas3feiabl MaTeMaTUKU U €€ MPWIOKEHUW, OHU CBS3BIBAIOT pa3HBIC
MaTeMaTUYEeCKUe AUCIUIUIMHBI U UX MPUIIOKEHUS B eauHoe 1enoe. [loatomy
BAXHO JIaTh  BO3MOXKHOCTH  OOydYarolmeMmycs TMOHUMaTh  TEOPETUKO-
MHOKE€CTBEHHBIN SI3bIK COBPEMEHHON MaTeMaTUKU U HCIOJb30BaTh €ro i
BBIpQKEHUS CBOUX MbICTeH. [[pyruM BaKHBIM NPU3HAKOM MATEMAaTHUKH Kak
HayKd CcJIeAyeT TMpU3HaTh CBOWCTBEHHYIO €W CTpOroctb OOOCHOBAaHHUM W
CI€JOBaHUE  OMNpENEIEHHBIM  MpaBWIaM  TOCTPOCHUSI  JI0KA3aTEJIbCTB.
3HAKOMCTBO C 3JIEMEHTAMHU MaTeMaTHYECKOU JIOTUKHU CITOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUS O00YyYaroluxcsi, TIMO3BOJSIET UM CTPOUTh CBOU
paccykJeHus Ha OCHOBE JIOTMYECKUX TMpaBui, GOPMUPYET HABBIKU
KPUTHUYECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «Anredpa W Hauajga MaTeMaTHYECKOTO aHaIu3a
MIPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOI'0 MOJICIMPOBAHUS, KOTOPhIE ITPU3BAHBI
CIocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOCHHUS MOJIEIEH pealbHBIX
CUTyalllid, MCCJIEJOBAHUS ATUX MOJIeJIed C TOMOIIBIO ammaparta aareopbl u
MaTeMaTU4YECKOr0 aHajn3a, MHTEPIIPETalUuy MOJTYUYEeHHBIX pe3yiabTaToB. Takue
3a/laHUsl BIUIETEHBI B KaX/bIH M3 pa3/iesioB MPOrpaMMBbl, IOCKOJBKY BECh
Marepual y4eOHOTO Kypca IHUPOKO MCIOJb3YeTCs I PEIICHUS MPUKIIATHBIX
3adad. [lpy pemieHUU pealbHBIX MPAKTHYECKUX 3ajlad  OOydaromuecs
pa3BUBAIOT  HAOJIOATEbHOCTh, YMEHHE  HAaXOAUTh  3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, MCIOIb30BaTh AHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATH
npobsieMy. JlesTeasHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX
3a/lay OpraHU3yeTCs B MPOLECCe U3YUEHUsI BCEX TeM y4eOHOro Kypca «Anredpa
U Havajla MaTEMaTUYECKOTO aHaIU3ay.



. Ha n3yuenue yuebHOTO Kypcea «Anrebpa v Hayaia MaTeMaTHIECKOTO
aHanuzay» oTBoauTcs 272 vaca: B 10 kinacce — 136 dacoB (4 yaca B HeZlel0), B

11 xnmacce — 136 yacoB (4 yaca B HEJIETIO).

Peasm3anum BocnUTATEeIbHOI0 NOTEHIHAJIA YPOKA (BUABI U (OPMBI eI TeJIbHOCTH)

* YCTAaHOBJICHUE TOBEPUTEIbHBIX OTHOLIEHUI MEXK/y YUUTEIIEM U €r0 YYCHUKaMH,
CIOCOOCTBYIOIIMX MTO3UTUBHOMY BOCIIPHATHIO YUAIIUMUCS TpeOOBaHUN U MTPOCKO yUUTEIs,
IIPUBJICUEHHUIO UX BHUMaHUS K 00CYKIaeMOi Ha ypoke HH(POPMALIMH, AKTUBU3ALIUU UX
[I03HABATEIbHOM JEATEIbHOCTH;

* MOOY>KACHNE IKOJIBHUKOB COOJIIOAATh Ha YPOKE OOMIETIPUHSATHIE HOPMBI IOBEJICHHS,
MpaBujIa OOUICHUS CO CTAPIIUMU (YUUTEISIMHI) U CBEPCTHUKAMU (IIKOJIEHUKAMH ), TIPUHIIHITBI
y4eOHOH TUCIMITIIMHBI U CAMOOPTaHU3AIIHH;

* [IPUBJICYEHUE BHUMAHU IIKOJILHUKOB K LIEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha ypoKax
SIBJICHUM, OpraHu3aiys ux paboThl ¢ OJIYy4aeMOl Ha YpOKEe COLMAIbHO 3HAYUMOM
nHpopMannel — THULIIMUPOBAHHE €€ 00CYKICHHUS, BBICKa3bIBAaHHSI YUAIIMMUCS CBOTO MHEHUS
10 €€ MOBOJTY, BEIPA0OOTKH CBOETO K HEH OTHOILIECHUS;

* HCIOJIb30BAHNE BOCIUTATENBHBIX BO3MOXKHOCTEN COZlep KaHusl y4eOHOTro IpeaMeTa uepes
JEMOHCTPALMIO I€TSAM IPUMEPOB OTBETCTBEHHOIO, TPAXKIaHCKOI O TIOBEIEHNUS, TIPOSBICHUS
YeJI0BEKOII00US ¥ T0OPOCEpACUHOCTH, Yepe3 MoAOOp COOTBETCTBYIOIIMX TEKCTOB JUISl YTEHUS,
3a/1a4 JUIsl pelIeHus, MpoOIEMHBIX CUTYyallui s 00CYKIEHHS B KJIacce;

* IPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (POpM pabOTHI yHaIlUXCsl: MHTEJUIEKTYalbHBIX UTD,
CTUMYJIMPYIOIIMX NIO3HABATEIbHYI0 MOTUBALIMIO IIKOJIBHUKOB; TUAAKTHYECKOIO TeaTpa, e
MOJTyYeHHbIE Ha YPOKE 3HAHHsI OOBITPHIBAIOTCS B T€ATPAIbHBIX MTOCTAHOBKAX; TUCKYCCHIA,
KOTOpBIE JJAIOT YYaIIMMCsl BO3MOXHOCTb IPUOOPECTHU OIBIT BEACHUSI KOHCTPYKTHBHOTO
JMaJiora; TPyNnInoBoil padoThl UK paboThI B Mapax, KOTOPBIE yyaT MIKOJIbHUKOB KOMaH/IHOM
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMH JI€TbMU;

* BKJIFOYEHHE B YPOK UTPOBBIX MPOLENYP, KOTOPbIE IOMOTAIOT MOAJIEPKaTh MOTUBALIMIO IeTEN
K ITOJIYYE€HHUIO 3HAHWH, HAJIAXKUBAHUIO TO3UTHUBHBIX MEKIMYHOCTHBIX OTHOLIEHHH B KJlacce,
MIOMOTAIOT YCTAHOBJIEHUIO 100pOXKENaTeNIbHON aTMOC(EPBI BO BPEMsI YPOKa;

* opraHu3zanus medcrsa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX yUaIIUXCS HaJ UX



HEYCIEBAIOIIMMU OJJHOKJIACCHUKAMM, JAOIIET0 MKOJbHUKAM COLMAIIBHO 3HAYUMBIN OIIBIT
COTPYJHHUYECTBA U B3aUMHOH IIOMOILN

* MHALIUUPOBAHUE U NMOJJEPKKA UCCIIEN0BATENbCKON NEATEIBHOCTH IIKOJIBHUKOB B paMKax
peanu3anuy UMM UHIUBUAYAIbHBIX U IPYIIIOBBIX UCCIEA0BATEIBCKUX IIPOEKTOB, YTO 1aCT
HIKOJIbHUKAM BO3MOKHOCTh MPHOOPECTH HABBIK CAMOCTOATEIBHOTO PEIICHHS TEOPETHYECKON
poOJIeMbl, HABBIK T€HEPUPOBAHUS U O()OPMIICHHUSI COOCTBEHHBIX MJICH, HABBIK YBAXHUTEIHHOTO
OTHOILICHMS K UyKUM U/IeM, 0QOPMIIEHHBIM B paboTax APYrux McciaeloBaTelel, HaBbIK
yOJINYHOTO BBICTYIUIEHUS Tepel ayJUTOpuel, apryMEHTHPOBAHUS U OTCTauBaHUs CBOCH

TOYKH 3pCHUA.



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Yuciia 1 BbIYMCTICHUS

PaunonaneHbie ynciaa. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, IPOLIEHTHI,
OeckoHeUHbIEe mepuoandeckue apoou. [Ipumenenne npobOei U MPOIEHTOB IS
pelIeHus] TPUKIAJAHBIX 3aad U3 Pa3IMYHbIX OTpacied 3HAHWM U pealbHON
AKU3HH.

JlerictBuTenpHble 4ncia. PanuoHanpHblE W UPPALMOHAIBHBIE YMCIA.
ApudmeTrnueckue omepanuu ¢ JCUCTBUTEIbHBIMH  uYucCIaMH. Moaynb
JNEUCTBUTEIBHOTO YHCIIa WU €ro cBoicTBa. IIpuOMmKEHHBIE BBIUMCIICHNUA,
MpaBujia OKPYIJIEHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUMN.

Crenenp ¢ wnensiM nokazareneM. buHom Herorona. lMcmons3oBanue
noaxoasme (opmbl  3amucH  ACHUCTBUTENBHBIX YUCEN ISl pEUIeHUs
MPaKTUYECKUX 3aJ1a4 U MPEICTABICHUS JaHHBIX.

ApudmMernuecknii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHb C pauMOHAIBHBIM IIOKAa3aTeIeM M €€ CBOWCTBA, CTENEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa sorapudma. [lecaTuuHble U HaATypajbHBIE
JorapuMsl.

CuHyC, KOCHUHYC, TAHT€HC, KOTAHT€HC YMCJIOBOrO apryMeHTa. ApKCHUHYC,
ApPKKOCHUHYC M ApKTaHT€HC YUCJIOBOIO apryMEHTA.

YpaBHeHNs U HEPABEHCTBA

ToxnmecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUs-ciencTBus. HepaBeHCTBO,
pelieHre HepaBeHCTRa.

OCHOBHBIE METO/IbI PEIICHUS LEJIbIX U APOOHO-PAIMOHAIBHBIX YPABHEHHM
Y HEpaBEHCTB. MHOTOWIEHBI OT OJHOU MepeMeHHOM. JlelieHne MHOrouieHa Ha
MHOIOWJIEH ¢ ocTaTkoM. Teopema be3dy. MHoOrouneHsl ¢ LENbIMH
ko3 durmentamu. Teopema Buera.

IIpeoOpazoBaHUs UNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHN U KOPHH.

WUppaunonansuble  ypaBHeHUs.  OCHOBHBIE ~ METOJbI  PEIHICHUS
MPPALMOHATIBHBIX YPAaBHEHUH.

[TokazaTenbHble ypaBHEHUA. OCHOBHBIE METObI PEUICHUS MTOKA3ATEIbHBIX
YpaBHEHUM.

[IpeoOpazoBaHue BbIpaXEHU, COAEPKALIUX JTOTapu(MBbI.

Jlorapupmuueckne  ypaBHeHHs.  OCHOBHbIE  METOABI  PEUICHUS
norapu(pMUUECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. [IpeobpaszoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIA. Pemenne TPUTOHOMETPUUIECKUX
YpPaBHEHUN.

Pemenne cucreM JIMHEHWHBIX ypaBHEHUH. MaTpula CHUCTEMBI JIMHEHHBIX
ypaBHeHU. Onpenenurens MaTpuilbl 2X2, €ro Te€OMETPUUYECKHUU CMBICI M
CBOWMCTBA, BBIYMCIICHUE €0 3HAYCHUS, NPUMEHEHUE ONPEACIUTEN I
pelLICHUsI CUCTEMbl JIMHEHMHBIX YypaBHEHHUU. PelleHue NpUKIaIHbIX 3a1a4y C
IIOMOIIIPK0 CHUCTEMBI JIMHEMHBIX ypaBHEHWHU. lccnemoBaHne MOCTPOCHHOM
MOJIEJIY C IIOMOILIBIO MATPUIL U ONIPEACIIUTENCH.

[TocTpoeHne MaTeMaTU4ECKUX MOJEIIEN PEAIbHOM CUTYallMU C ITOMOIIBIO
YpPaBHEHUW U HEpaBEHCTB. [[puMeHeHne ypaBHEHUIN U HEPABEHCTB K PELICHUIO



MaTeMaTHYECKHUX 3a7ad W 3aJad W3 pas3iNyYHbIX 00JacTeil HAyKHu M peanbHON
AKU3HH.

DYyHKIUHN U TPAPUKHU

OyHKIMS, CrOCOObl 3amaHus (QyHKIMU. B3aumMHO 0oOpaTHBIE (QYHKIIHH.
Kommosumms ¢yakmmii. ['paduk GyHKImu. DneMeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIUH.

Ob6mnacTh ornpeneneHusl © MHOXKECTBO 3HaueHni GpyHkuuu. Hynu QyHkumu.
[IpoMexyTkn  3HAKOMOCTOSIHCTBA.  UETHbIE W HEU€THBIE  (DYHKIHU.
[lepuognueckne  ¢yHkuuu.  [IpoMexyTku  MOHOTOHHOCTH  (DYHKIIHH.
Makcumymbl 1 MUHUMYMBI QyHKnu. HanOonblliee 1 HaMMEHbIIEE 3HAUCHUS
(YHKIIMH Ha TPOMEKYTKE.

Jluneitnas, kBagpaTudHas W APOOHO-TMHEHHAs (YHKIIUUA. DJIEeMEHTapHOE
UCCJIEIOBAHKE U ITOCTPOEHUE UX IPa(UKOB.

CrenenHas GyHKIMS ¢ HATYpaJbHBIM U IEJIBIM MoKa3zaTesneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpa@uK KOpHS N-0il CTENEeHW KakK (PyHKIUU OOpaTHOMN
CTENIEHU C HATYpaJbHBIM [TOKA3aTEIIEM.

[Toka3zaTenbHas u jJorapudmuueckas (PyHKIIMU, UX CBONCTBA U TrpaduKu.
Hcnons3zoBanue rpagukoB GyHKIMA 71 peIICHUs] YpaBHEHUM.

Tpuronomerpruyeckass OKpYKHOCTb, OINpPEAEICHHE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJbHBIX MPOLECCaX M SIBICHUSX.
['padyixu peasibHBIX 3aBUCUMOCTEN.

Hayana mareMaTH4ecKOro aHajausa

ITocimenoBaTeNbHOCTH, CIIOCOOBI 3aJlaHUS ITOCIEIOBATSIbHOCTEH. MeTox
MaTeMaTU4YeCKOn WHYKLIHU. MoOHOTOHHBIE U OTrpaHUYECHHbBIC
MocyeI0BaTeaIbHOCTH. ICTOpUS BOSBHUKHOBEHUSI MATEMAaTHYECKOTO aHaJIN3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckass M reoMeTpUYecKass  MPOTrpeccud. becKOHEYHO
yObIBaroIas reomerpuueckas mporpeccus. Cymma OecKOHEYHO YObIBaroIiei
reOMETPUYECKON Iporpeccur. JIMHEWHbIM M 3KCIIOHEHIMAIBHBIN pocT. Yucrmo
e. @opMyna CIOXHBIX MPOLEHTOB. Vcronb30BaHUE MPOTrPECCUu sl PEIICHUS
peanbHbIX 33]a4 NPUKIIATHOTO XapaKTepa.

HenpepriBuble QyHKIIMM U UX CBOWCTBA. TOUku pa3pbiBa. ACHUMMOTOTHI
rpadgukoB ¢yHkuuid. CBolcTBa (DYHKIMII HENPEpBbIBHBIX HA OTpe3ke. MeToj
MHTEPBAJIOB ISl pelieHus HepaBeHCTB. [IpuMeHeHHne CBOMCTB HENpPEpBhIBHBIX
(GyHKUMN U1s1 pelieHus 3a1ay.

Ileppas w  BTOpas  mpousBoaHble  QyHkuuu.  OmnpeneneHue,
reoOMeTpuYeckuii ¥ (U3MYECKUH  CMBICH  MPOU3BOJHON.  YpaBHEHUE
KacaTelbHOHN K rpaduKy pyHKIUU.

[IpousBoansie  anemeHTapHbIX  (yHKuMid. [IpousBoaHast  cymMBlI,
POU3BEAEHUS, YACTHOT'O U KOMITO3ULIMM (PYHKITUH.

MHoxecTBa M JIOTHUKA

MHOKeCTBO, onepanuyy HaJ MHOXKECTBAMU M HUX CBOMCTBA. /[narpamMmbl
Oitnepa—Benna. IIpuMeHeHHEe TEOPETUKO-MHOKECTBEHHOTO ammnapara s
OMMCAHUS PeaJbHbIX MPOLECCOB U SBJICHUM, NMPU PEIICHUH 3a7a4 U3 JPYrux
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMAaTHYECKOTO 0OBEKTA, CIEICTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUJIbHBIEC YPABHEHHSI.

11 KUIIACC



Yuciia 1 BbIYMCTICHUS

Harypanenuble u wnensie uucia. [IpuMeHeHHE NPHU3HAKOB JEIUMOCTH
IEIBIX Yrcesl, HanOompui oommii aemurens (mainee — HOJl) m HaumeHbiee
obmee kpatHoe (nanee — HOK), octaTkoB no moayinto, anropurma EBknnaa s
pelIeHus 3a1a4 B LIEJIbIX YUCIax.

KommiekcHble uncia. Anrebpandeckass U TpUTOHOMETpUUecKas (OpMbl
3aMUCy KOMIUIEKCHOTO Yucia. ApU(pMETHUECKHE OMepari ¢ KOMIUIEKCHBIMU
gucnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IUIOCKOCTH.
@®opmyna MyaBpa. Kopru N-0oi cTeneHM U3 KOMIUIEKCHOTO 4YHCIA.
[IpuMeHeHrne  KOMIUIEKCHBIX  4HCel s peueHuss  (U3UYECKUX |
r€OMETPUYECKUX 3a/ay.

YpaBHeHNS U HEPABEHCTBA

CucrteMa W COBOKYITHOCTh YPAaBHEHMM M HEpPAaBEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOop KOpHEW TPUTOHOMETPUYECKHX YPAaBHEHHMH C  MOMOUIBIO

TPUTOHOMETPHYECKON OKPY’KHOCTH. Pemenune TPUTOHOMETPUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METOJbl pELIECHUsI IMOKa3aTeIbHBIX M JIOTApU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI pELIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIECHUS CHUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
MPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U JOTapu(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TApAMETPaMHU.

[Ipumenenne  ypaBHEHMM, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKHX 3aad W 3aJad U3 pa3iudHbIX O0JacTel HaAyKHM M pealbHON
KU3HH, UHTEPIPETALMS MOTYyYEHHBIX PE3YIbTaTOB.

DOyHKUMU ¥ TpaGUuKH

I'padux kommosurmu ¢ynkuuid. ['eomerpuueckue oOpa3bl ypaBHEHUN U
HEPaBEHCTB Ha KOOPJAUHATHOM TIOCKOCTH.

Tpuronomerpuueckne PyHKIIMU, UX CBOMCTBA U IPaPUKH.

I'padrueckue meTonbl pelieHus: ypaBHEHUN U HepaBeHCTB. I 'paduueckue
METO/bl PEIICHUS 3a7a4 C TapaMeTPAMH.

Hcnonb3zoBanne rpa@ukoB (QyHKIMI a7 UCCIEAOBaHUS MPOLECCOB U
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3a7ad U3 APYrHUX YUEOHBIX
MPEAMETOB U PEATbHOU KU3HH.

Hayana mareMaTH4ecKOro aHajiu3a

[IpuMeHeHre NpOn3BOIHOM K MCCIIEOBAHNIO (PYHKIIMH HA MOHOTOHHOCTh
U dKcTpemyMmbl. Haxoxzaenue HauOONbIIET0 W HAWMEHbBIIETO0 3HAYECHHM
HENpepbIBHON (YHKIIMU HA OTPE3KE.

[IpumeHeHre NPOM3BOIHON I HAXOXKACHUS HAWIy4dlIero peuieHusl B
NPUKJIAJAHBIX 3aja4yax, JJIsl ONpeJeieHUs] CKOPOCTH U YCKOpPEHHUs Ipoiiecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHUs TepBOOOPA3HBIX.

WNurerpan.  ['eomerpuueckuit  CMbICA — HMHTErpana.  Beruucienue
omnpenenéHHoro uaTerpana no gopmyne Hetorona-Jleibuuiia.

[IpumeHeHnre uHTErpana s HaXOXKICHUS IUIOMIAJIeN TIIOCKUX (QUryp H
00BEMOB r€OMETPUYECKUX TEll.

[Ipumepsl pemennit qudepeHnnanbHbIX ypaBHEHUH. MaTtemaTuueckoe
MOJIEJIMPOBAaHUE pEATbHBIX MPOLECCOB C MOMOIIbIO U] PepeHIInaTbHBIX
YPaBHECHUU.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHWA VYYEBHOI'O KVYPCA
«AJITEBPA W _ HAYAJIA MATEMATUYECKOI'O  AHAJIM3A»
(YI'JIVBJIEHHBIM YPOBEHbL) HA VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOro0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  TPAKIAHCKONW  TO3WIUMA  OOydYaromerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJI€HA POCCHIICKOTO OOIIECTBA, MPEACTABICHUE O
MaTE€MaTUYECKNX OCHOBaX (PYHKIIMOHUPOBAHHUS PA3JINYHBIX CTPYKTYD, SIBJICHUH,
MpOLEAYp TPaKIaHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), YMEHHUE
B3aUMOJICCTBOBaTh C COLMAJIbHBIMM WHCTUTYTAMU B COOTBETCTBHHM C HUX
(GYyHKUMSAMU U Ha3HAUCHHUEM;

2) MIaTPHOTHYECKOr0 BOCTIUTAHUS:

c(hOpPMUPOBAHHOCTh POCCUUCKON TPa)KJaHCKOW UJICHTUYHOCTU, YBAKCHUS
K MPOIUIOMY U HACTOSLIEMY POCCUHUCKON MAaT€MAaTHUKH, LIECHHOCTHOE OTHOLIEHUE
K JOCTHKCHHUSIM POCCHMCKMX MAaTEMAaTHUKOB M POCCHMCKOM MAaTEMaTHYECKOU
IIKOJIbI, MCHOJIb30BAHUE 3TUX JIOCTHXKEHHI B JPYTUX HayKaxX, TEXHOJOTHUSX,
chepax SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHHE JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoja,
c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOIO TMOBEACHMS,
CBA3AHHOTO C TNPAKTUYECKUM MPUMEHEHHEM JOCTH)KCHHH HayKu W
NEeATEIbHOCThIO YYEHOTO, OCO3HAaHHWE JHMYHOIO BKJIaJa B IOCTPOEHUE
YCTOWYUBOTO OYyAYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYASl 3CTETHKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, pELIEHN, paccyXIeHUN,
BOCIIPUUMYHMBOCTh K MAaTEMAaTHYECKUM aClEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh YMEHHUSA NPHUMEHITh MAaTEMATHYECKHE 3HAHHS B
MHTEpecax 30pOBOro M 0Oe3omacHoro oOpa3a JKU3HH, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0POBBIO (340pOBOE MUTAHUE, COATTAHCUPOBAHHBIM
PEXUM 3aHATUNA U OTIbIXA, PEryJsipHas (U3nyecKas aKTUBHOCTh), (pru3nyeckoe
COBEPILIEHCTBOBAHUE npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEeSATEIbHOCTbIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyAy, OCO3HAHHUE IEHHOCTH TPYIOJIOOUS, MHTEpPEC K
paznuuyHbiM  cdepaM  Tpo(PecCHOHANbHON  JEATEIbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILAaTh OCO3HAHHBIA BBHIOOP
Oynymieit mpodeccun W peaau3oBBIBaTh COOCTBEHHBIE >KU3HCHHBIC IIJIaHBI,
FOTOBHOCTh U  CHOCOOHOCTh K  MaTeMaTH4ecKoMYy OOpa3oBaHUIO U
caM00Opa30BaHUI0 Ha MPOTSHKEHUM BCEW >KU3HU, TOTOBHOCTb K AKTUBHOMY
YUYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTeMaTHYECKON HapaBIIEHHOCTH;

7) IKOJOTrH4eCKOr0 BOCIIMTAHUSA:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, NOHMMaHHWE BIUSHUSA
COLIMAIBHO-D)KOHOMHYECKUX  MPOLIECCOB HAa  COCTOSIHME MPUPOJHON H
COLIMAJIBHOM Cpe/ibl, OCO3HaHWE TIJ00aJbHOTO XapaKTepa HKOJIOTUYECKUX
npo0sieM, OpUEeHTALMs Ha TPUMEHEHNE MAaTEMATUYECKUX 3HAHUN AJI PEIIeHHUS



3a/1a4 B 00JIACTH OKPYKAIOMIEH Cpelibl, MJIAHUPOBAHKUE MTOCTYIKOB U OLICHKU UX
BO3MO>KHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIIEH CPeJIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKM H  OOIICCTBEHHOW TMPAaKTUKH, [OHUMAHHUE
MaTeMaTUYeCKOW HAayKH Kak c(epbl 4elOBEUECKOW NESTCIHHOCTH, ATAloB €€
pPa3BUTUSL ¥ 3HAYMMOCTH JJISl PA3BUTUS I[MBWIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU U MAaTEMaTHYE€CKON KYyJbTYpOH Kak CPEeJCTBOM IO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIITH MPOCKTHYIO W HCCIIEIOBATEIIBCKYIO JEATEIIBHOCTD
WHJIUBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA

Bba3oBble Jiornyeckue AeiicTBUA:

BBUISIBJIAATh U XapAKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUUECKUX
OOBEKTOB, TMOHATUH, OTHOUIEHUH MEXAYy NOHATHUSAMHU, (OPMYIUPOBATH
onpeaeneHus HOHSTHH, yCTaHaBIMBATh CYILIECTBEHHBIN MPU3HAK
KJIacCU(PUKAaMKA, OCHOBAaHMS JUIsi OO0OOLIEHUST W CpPAaBHEHHsS, KpPUTEPUU
MIPOBOJIMMOTI'0 aHAJIN3a;

BOCIIPUHUMATh, (OpPMYyIUpOBaTh M  NPEOOPa3OBBIBATh  CYKJCHHUSA:
YTBEPAMUTEINIbHBIE U OTPULATENbHBIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH ~ MATEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
MIPOTUBOPEYMS B (paKTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSAX, IPEAIaraTh
KPUTEPUU JJIS BBISBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JieNaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX H
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUH;

MPOBOJIUTH CaMOCTOSATENIbHO J0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKACHUM (MpsAMblE U OT MPOTUBHOTO), BBICTPAWBAaTh AapryMEHTALUIO,
MPUBOAUTH TPUMEPHl M  KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

BBIOMpaATh CMOCO0 pelieHuss y4eOHOMl 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB  pEIICHUs, BbHIOMpAaTh HauboJee TMOAXOAUMA ¢  y4E€TOM
CaMOCTOSTENIbHO BBIIETIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUSL:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUI MHCTPYMEHT IMO3HAHMS,
(dopMynupoBaTh  BONPOCHI, (UKCUPYIOLIUME MPOTUBOpEYUE, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh
CBOIO MO3ULINI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE M0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MAaTEeMaTUYECKOro OOBEKTa,
ABJICHMS, TIPOLIECCA, BBIABICHHUIO 3aBUCUMOCTEH  MeXAYy OOBEKTaMH,
SABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIIIEHUSI U BBIBOJBI 110 pe3ysibTaTaM
NPOBEIEHHOTO HAOIIOJEHUS, HCCIEAOBAHMS, OLIEHUBaTh JOCTOBEPHOCTD
NOJIYYEHHBIX Pe3yJbTaTOB, BEIBOJIOB U 0000IIECHHI;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MpOIECCa, a TAKKE BBIIIBUTaTh
IPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

PabGora ¢ unopmaumeii:

BBISIBIISATh IepUIMTHI MH(DOpMALMK, JaHHBIX, HEOOXOAUMBIX IJIi OTBETA
Ha BONPOC U JJIs PELICHUS 3a]1auH;



BbIOMpaTh  MHGOpPMAIUMIO U3  HCTOYHHKOB  PA3JIUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETHPOBATH HHPOPMAIUIO
pa3IMYHBIX BUJOB U (HOPM MpEICTABICHHUS;

CTPYKTYpUPOBaTh WHGOPMAIIUIO, TIPECTABIATH €€ B pasiudHbIX (Popmax,
WUTIOCTPUPOBATH TpapUIECKH;

OLICHUBATD HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMmyHnKkaTHBHBIE YHHBeEpCaJbHble y4eOHbIe JeHCTBUS

OO0menne:

BOCIPUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHSIMU U LEISAMU OOILIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX, AaBaTh NOSICHEHUS MO XOAY PEIICHUS
3a/1a4yd, KOMMEHTHUPOBATh MOJyYECHHbBIN PE3YJIbTAT;

B X0J1€ 00CYKJIE€HUS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaEMOU TEMBI,
mpoOJeMBbl, pelaeMor 3aJadyd, BBICKA3bIBaTh HJEH, HAIEJICHHbIE Ha IMOUCK
pELIeHMs], COMOCTABIATh CBOU CYXXJIEHUS C CYXACHUSAMU APYIHMX YYaCTHHUKOB
auanora, 0OHapy>KMBaTh pa3IMuMe U CXOJICTBO MO3UIUH, B KOPPEKTHOU (hopme
(opMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh  PE3yJbTaThl  PEIICHHS  3aJadyd,  SKCIEPUMEHTA,
MCCJIEIOBAHMSI, MPOEKTA, CAMOCTOSITENIbHO BBIOMpPaTh (hOpMAT BBICTYIUIEHHUS C
Y4€TOM 3a/1a4 IPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHBIE YHMBepcaJbHbIe YueOHbIe JeiiCTBHUA

Camoopranusanus:

COCTABJISITh TUIAH, AJITOPUTM PELICHHS 33]]a4H, BBIOMPaTh CIIOCOO pelIeHUs
C y4€TOM HMEIOIIUXCSI PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBaTh W KOPPEKTUPOBATh BAPHUAHTHI PEHIEHUH € YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

BJIQJICTh HABBIKAMU TIO3HABATEJIbHON pedJIeKCMM Kak OCO3HaHUs
COBEpILAEMbIX JEHCTBUM U MBICIUTEIbHBIX IPOILIECCOB, WX PE3YJIbTaTOB,
BJAJ€Th CHOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJIS MpoIlecca W pe3yibTaTa
pelIeHns: MaTeMaTUYeCKOM 3aauH;

MPEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH PEIICHUH
3alayd, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW U YCIOBHUSIM, OOBSICHATH
OPUYMHBI  JTOCTMOKEHHUS WM HEJOCTH)KEHHUS pe3yJbTaTOB JI€ATEIbHOCTH,
HaXOJUTh OLIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

NOHMMaTh W UCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHJAHOW U
UHAVMBUIYaIbHOM paboOThl MpU peuieHUuH Y4eOHBIX 3a/ay, MPUHUMAThH Lelb
COBMECTHOM N1€ATEIbHOCTH, MJIAaHUPOBATh OPraHU3allMI0 COBMECTHOW paboThI,
pacnpenesnsaTb BUIIbI padoT, TOTOBAPUBATHCS, 0OCYKIATh MPOLECC U Pe3yJIbTar
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYykaeHUsI, 0OMEH MHEHHIA,
«MO3TOBbIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JEHUCTBUSA C JAPYTMMH YJI€HAMU KOMAaHbl, OLICHUBATh
KauyecTBO  CBOEr0  BKJIaJAa B  OOWMHA  TOPOAYKT MO  KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUSI.



HPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenus B 10 kiaacce 0oOyyaromMiics MOMYYUT CIEAYIOLIUE
MpeIMETHBIC PE3YJIBTATHI [0 OTACIBHBIM TeMaM pabodeil MporpaMmbl yueOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHYEeCKOTO aHAIU3ay:

Yuciia ¥ BHIYMCICHUSA:

CcBOOOJHO OMEPUPOBATH MOHATUSMU: PAIOHATBHOE YUCIO, OECKOHEUHAs!
MepuonYecKasl JApoOb, MPOUEHThI, HPPALUOHAIBHOE YHCIIO, MHOXECTBA
PAlMOHAIIBHBIX U JIEMCTBUTENIBHBIX YUCET, MOLYJb JEUCTBUTEIBHOTO YUCIA;

MPUMEHATh APOOM M MPOLEHTHl IJIsl PELICHHS NPUKIAAHBIX 3a7ad U3
Pa3JIMYHBIX OTPACIICH 3HAHUW U PEaJIbHOU KU3HU;

MPUMEHATh  NPUOJMKEHHBIE  BBIYMCIICHMS, [paBUJia  OKPYIJICHHS,
MIPUKUAKY U OLICHKY PE3YJIbTaTa BBIYMCIICHUN;

CBOOOJHO ONEpPUPOBATh IMOHSATUEM: CTENEHb C IEJIbIM IOKa3aTeleM,
HCIIOJIb30BaTh MOJIXOIAIIYI0 (OpMY 3allMCH JACHCTBUTENBbHBIX YHCEN IS
pEeLIECHNs IPAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHBIX;

CBOOOJHO  ONEpUPOBaTh  NOHATHEM:  apU(PMETUUYECKUA  KOpPEHb
HATYpPaJIbHOM CTEIICHU;

CBOOOJHO  ONEPUPOBATH TMOHITHEM: CTENEHb C  PALMOHAIBHBIM
ITOKA3aTeIIEM;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: JOrapu(p™M YHCIA, NECATUYHBIE U
HaTypaJibHbIE JIOTapU(PMBI;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC
YUCJIOBOTO apryMEHTAa;

ONEPUPOBATh MOHATHUSAMU: APKCUHYC, APKKOCHMHYC W AapKTaHIEHC
YUCJIOBOTO apryMEHTA.

YpaBHeHMs 1 HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  TMOHATHSMHU:  TOXKIECTBO,  ypaBHEHHE,
HEPAaBEHCTBO,  pPAaBHOCWIbHBIE  YpPaBHEHUSI W YPaBHEHUS-CIIECICTBUS,
PAaBHOCHJIbHBIE HEPABEHCTBA;

MPUMEHATh PA3JIMYHbIE METOJIbl PEUICHUS PALHMOHAIBHBIX M JIPOOHO-
PAlMOHAIIBHBIX YPABHEHHMM, NPUMEHATb METOJ HWHTEPBAIOB U1 PELICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHUSMHU: MHOTOWIEH OT OJAHOW NEPEMEHHOM,
MHOTOWIEH C MLeJbIMU KO3(P(PUUHUEHTaMHU, KOPHHM MHOTOWIEHA, NPHUMEHSTh
NEJIEHUE MHOTOYJIEHAa HAa MHOTOWIEH C OCTaTKOM, TeopeMmy be3dy m Teopemy
Buera nns pemenus 3anay;

CBOOOJHO OIEpPUPOBATH MOHATUSIMHU: CUCTEMA JIMHEHHBIX YypaBHEHHIA,
MaTpula, ONPENEIUTENh MATPULI 2 X 2 W €ro IeOMETPUYECKHA CMBICIH,
UCIIOJIb30BaTh CBOMCTBA ONPENENUTEN 2 X 2 NI BBIYMCIIEHUS €r0 3HAYEHUS,
IPUMEHSTh OINPEICIUTENN ISl PELICHHUs CHUCTEMBbI JIMHEHHBIX YpPaBHEHUH,
MOJENUPOBATh PEAIbHBIE CHTyalMM C TIOMOLIBIO CHCTEMBI JIMHEHHBIX
YPAaBHEHHI, HCCIENOBATh NOCTPOCHHBIE MOJEIM C TOMOIIBKD MATpPHUIl H
ONIPENIEIIUTEIICH, NHTEPIIPETUPOBATH ITOJYYEHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOWMCTBA JACMCTBUH C KOPHSAMH JUIsl TpeoOpa3oBaHus
BBIPAXKEHU;

BBINIOJIHATh  NPEOOpPa30BaHMSI UYUCIOBBIX BBIPAKEHHM, COAEpKalIUX
CTEIEHH C PallMOHAIIBHBIM IT0KA3aTEIIEM;

UCIOJIb30BaTh CBOMCTBa  Jiorapudmosn TSt npeoOpa3oBaHUs
J0rapu(pMHUUECKUX BbIPAXKECHUN;



CcBOOOHO ONEPHUPOBATh MOHATUSIMU: UppAIlMOHATIbHbBIE, TOKAa3aTeIbHbIC U
jJorapuMUUecKue ypaBHEHUS, HaxXOAUTh WX PEHICHHA C TOMOIIBIO
PAaBHOCWJIBHBIX TIEPEXOA0B UIIM OCYLIECTBIISASI IPOBEPKY KOPHEH;

IIPUMEHSATH OCHOBHBIE  TPUTOHOMETPUYECKHUE dopmynel s
npeoOpa30BaHUs TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOOJHO ONEpUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh HEoOXoAuMBbIe (QOPMYJIbl ANl PpEHICHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJIETTUPOBATh peallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBID)KCHMS, YpPAaBHEHMs, HEPABEHCTBAa IO YCJIOBHUIO 3aJadd, MCCIEI0BATh
IIOCTPOEHHBIE MOJEIIN C UCIIOIb30BAaHUEM allrapara ajareopsl.

DOyHKUMU U rpauKu:

CBOOOJHO ONEpUpPOBATh MOHATUAMH: (YHKLIMS, CHOCOOBI 3aJaHus
(yHKUMU, B3aUMHO OOpaTHble (QYHKUMU, KOMMO3UIUS (PYHKUUH, rpauk
(yHKUMU, BBIIOJHATD 3J€MEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB (HyHKIIHIA;

CBOOOJIHO OINEPUPOBATH MOHATUAMHU: 00JACTh ONPEACIICHUS] U MHOXKECTBO
3HAYCHUN (PYHKIMH, HYJIH QYHKIUHU, TIPOMEXKYTKU 3HAKOIOCTOSHCTBA;

CBOOOJHO OIEpUPOBATh MOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIIHH,
NepruoInyecKre QyHKINUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI
1 MUHUMYMBbI (YHKLIHH, HauOoJIbllIee U HAaMMEHbIIEEe 3HAUYCHHE (PYHKIUU Ha
MIPOMEKYTKE;

CBOOOJHO ONEPHUPOBATH MOHATUSIMU: CTENIEHHAsd (YHKLHS C HATYPaJIbHBIM
U LIEJIBIM MOKa3aTeaeM, rpapuK CTeNEeHHOW (QYHKIMH ¢ HATYpalbHbIM U LIEJIBIM
MoKasaTeseM, rpa@uk KOpHs N-0i CTeNeHW Kak (PYHKIMU OOpaTHOW CTENEHU C
HaTypaJIbHbIM MOKa3aTeeM;

ONepUpoOBaTh MOHATUAMM: JIMHEHHAs, KBaJpaTU4Has U IpOOHO-IHHEIHAas
(YyHKUMU, BBINOJHATH O3JEMEHTAPHOE UCCIENOBAHUE U TIOCTPOECHUE MX
rpauKoB;

CBOOOJHO ONEpPUPOBATh MOHATHAMU: MOKa3aTeNbHAS U Jorapugmuyeckas
(yHKUIMU, UX CBOMCTBAa U rpauKH, UCIOIb30BATh UX TpaUKU AJIsI pEHICHUS
YpaBHEHUM;

CBOOOJHO OMEpPUPOBATh MOHATUSMU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
onpeaerneHue TPUTOHOMETPUUECKUX (PYHKIIUI YUCIOBOI'O apIyMEHTa;

UCIIONBb30BaTh Trpapuku (QYHKUMUA [JI HKCCIEAOBAHMUS IPOLIECCOB H
3aBUCUMOCTEHN MpU pEelIeHUH 3a]a4 U3 APYrHX Y4eOHBIX MPEIMETOB U PealbHON
KU3HH, BBIPAXATh POPMYJIaMH 3aBUCUMOCTU MEXIY BEJIMUUHAMU;

Havaja maTeMaTH4eCKOI0 aHAJIM3a:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: apuPMeTHUecKass U TeoMeTpudecKas
nporpeccusi, 06CKOHEYHO YOBIBaIOIasi FEOMETPUYECKAs IPOrpeccus, TUHEHHBIMI
U OKCHOHEHIMAIbHBIA POCT, (QOpMyJa CHOXKHBIX TPOLEHTOB, HMETh
IPEICTaBICHUE O KOHCTAHTE;

UCIOJIb30BaTh MPOrPECCUM ISl PEIICHUs peajbHBIX 3a/lay MPHUKIATHOTO
XapakTepa;

CBOOOZHO OIEpPUPOBATh MOHATUSMHU: IOCIEI0BATENBHOCTh, CIOCOOBI
3aJlaHus HOCJIEI0BATENBHOCTEH, MOHOTOHHBIE U OrpaHUYECHHbIE
MOCJIEIOBATEIbHOCTA, MOHUMAaTh OCHOBBI 3apOXKJIEHUS MaTeMaTHUYeCKOro
aHaJIM3a KaK aHaJIn3a OECKOHEYHO MAaJIbIX;

CBOOOJHO OMEpUPOBATh MOHATUSAMU: HENpPEpbIBHbIE (YHKUHUU, TOYKU
paspsbiBa rpaduka GyHKINUU, aCUMIITOTHI Tpaduka QyHKINH;

CBOOOJTHO OMEpPUPOBATH MOHATHEM: (DYHKIIMS, HEMPEPhIBHAS Ha OTPE3KeE,
IPUMEHATH CBOICTBA HENPEPHIBHBIX (QYHKIIUM JUIs pelIeHus 3a/1a4;



CBOOOJHO OMEpPUPOBATh MOHATHAMH: TEpBas M BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTeabHast K rpaduKy QyHKINM;

BBIUMCIIAATh  NPOM3BOJHBIE  CYMMBI, IIPOM3BEACHUSA, YaCTHOTO U
KOMITO3UINH JIBYX (DYHKIIMMN, 3HATh TPOU3BOIHBIC JIEMEHTAPHBIX (QYHKIIUH;

HCIIOJIb30BaTh I'€OMETPUUECKUI U (PU3UYECKHUI CMBICI MPOU3BOJIHOM IS
pelnieHuns 3anad.

MHoKecTBa M JIOTHKA:

CBOOOJHO OMEpUPOBaTh MOHSATHUSMH: MHOXKECTBO, OIEpallMd  HaJ
MHOKECTBaMU;

HCIIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Juisi  ONUCAHUsA
peanbHBIX MPOLECCOB U SIBJIECHUM, MPU PEUICHUHU 3a7ad U3 JPYTUX YYEOHBIX
IIPEIMETOB;

CBOOOJIHO ONEpUPOBATh MOHATUSMHU: OINPEACICHHUE, TEOPEMA, YpPaBHEHHE-
CIEeICTBHE,  CBOWCTBO  MAaTeMaTHYECKOro  O0BEKTa,  JOKa3aTelbCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U HEPABEHCTBA.

K xoniy oOyuenus B 11 kiaacce 0oOy4aromMiics MOIMYYUT CIETYIOLIUE
MIPEAMETHBIE PE3YNBTATHI [0 OTJEIBHBIM TEMaM padoydeil MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTeMAaTUYECKOI0 aHaAIU3ay:

Yuciia v BBIYMCJICHUSA:

CBOOOJHO ONEpUPOBATh MOHATUAMM: HATypajJbHOE U LEJIOE YHCIIO,
MHOKECTBA HATYPAJIbHBIX U LIEJIBIX YUCEI, HCIOJIb30BATh IPU3HAKU JIEIIMMOCTH
nenbix umcen, HOJ m HOK HarypanbHbIX umcen il pelIeHUs 3a1ad,
MIPUMEHATH anroput™ EBknmnaa;

CBOOOJHO ONEPUPOBATH IOHATHEM OCTaTKa MO MOAYJIO, 3aIlKCHIBAThH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEpPUPOBATh MOHATUSMU: KOMIUIEKCHOE YHUCIO U MHOXXECTBO
KOMILJIEKCHBIX YHCEJl, IPEJICTABIATh KOMIUIEKCHbIE YUCIIA B aJlreOpanyeckon u
TPUTOHOMETPUUECKON (opMe, BBIMOIHATH apu(METUYECKHE ONepalui ¢ HUMU
1 n300pakaTh Ha KOOPJMHATHOM TJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OINEPUPOBATH MOHATUSMH: UPPAIIMOHAIIbHBIE, IOKA3aTEIbHbIE U
Jorapu(MHUUYECKHEe HEPABEHCTBA, HAXOAMTb UX PEIICHHUS C [OMOIIbIO
PAaBHOCHJIBHBIX IIEPEXOJIOB;

OCYUIECTBJISATH OTOOp KOPHEW NpH PEIIEHHWH TPUTOHOMETPUYECKOTO
YpaBHEHHUS;

CBOOOJHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHATh HeoOxoaumble (GOpMYJbl Uil PEHIEHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CBOOOJIHO ONEpPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTb YpaBHEHUI
YU HEPAaBEHCTB, PABHOCWUIIBHBIE CHCTEMBI M CHUCTEMBI-CIECIACTBHS, HAXOIUTh
pELIEHNsT CHCTEMBI MU COBOKYNHOCTEM pAlMOHAIBHBIX, HPPALIHOHAIBHBIX,
MOKA3aTeJIbHbIX U JJOTapu(MUUYECKUX YPABHEHUI U HEPABEHCTB;

pemarb palOHAJbHEIE, UppalMOHaIbHBIE, NOKa3aTeJIbHBIE,
gorapu(MUUECKre UM TPUTOHOMETPUYECKHE YpPAaBHEHHMS M HEPaBEHCTBA,
COJZIepIKalllie MOYJIM U TTapaMeTpBhl;

OPUMEHSTH TparuecKrue METOJIbI AJIsl PEIICHHs] YPAaBHEHHU U HEPABEHCTB,
a TaKKe 3a7a4 C mapameTpamus;

MOJIEJIUPOBAaTh pEalbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA W MX CHUCTEMBI II0 YCJIOBUIO 3a/JayH,
UCCJIeIOBATh MOCTPOEHHBIE MOJEIM C MCIOJb30BaHUEM armapara aireopsl,
MHTEPIPETUPOBATH MOJYyYEHHBIN PE3yJIbTaT.



DOyHKUMU U rpauKm:

CTpOUTHh TpadUKU KOMMO3UIMU (PYHKIHMHA C TOMOIIBIO 3JIEMEHTapPHOTO
MCCJIETIOBAHMS U CBOMCTB KOMITIO3UIIUU ABYX (PYHKIIHIA;

CTPOUTh TeOMETpHuUecKkne oOpa3bl ypaBHEHHWH H HEPABEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOJHO OMNEpPUpPOBaTh MOHATHSAMHU: TpaQUKd TPUTOHOMETPUUECKHUX
byHKITNH];

OPUMEHATh (PYHKIMHM A MOJETUPOBAHUS U HCCICIOBAHUS PeabHBIX
IIPOLIECCOB.

Hayana mareMaTH4ecKOro aHaju3a:

WCIIONIb30BaTh  NPOM3BOAHYIO JUIA  HWCCIENOBaHUS  (PYHKIMM  HA
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaxXOJIUTh HAaMOOJIbLIIEE U HAUMEHbIIIEE 3HAUCHHS] (PYHKIUU HENPEPHIBHOM
Ha OTPE3KE;

HCIIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXACHUS HAWIy4ylIero pEelieHus B
NPUKIAAHBIX, B TOM YHCJE COLMAIBbHO-DKOHOMHYECKHX, 3ajadax, Js
OIIpEENICHUsI CKOPOCTH M YCKOPEHHMs Ipolecca, 3aJaHHOro (GopMyol Hiu
rpagukom;

CBOOOJHO OINEpUPOBaTh MNOHATUSAMU: MEpBOOOpa3Hasi, ONpeaeIEHHBIN
MHTErpajl, HAXOJAUTh NMEPBOOOPA3HbIE 3JEMEHTAPHBIX (PYHKUUNA M BBIYUCIATH
uHTerpan no gopmyie Herotona-Jlenonuna;

HaxoJIUTh IUIOIIAM IUIOCKUX (Uuryp u OOBEMBI TeEl C MOMOIIBIO
MHTETpana;

MMETh MPEACTaBICHUE O MATEMATHYECKOM MOJEIMPOBAHUU HA MPUMEpPE
cocTaBiieHUs TUQPepeHInaNbHBIX YPABHEHHI;

pemaTh NpUKIaAHbIE 33Ja4H, B TOM YHCJI€ COLUATbHO-D)KOHOMHYECKOTO 1
¢u3nueckoro  xapaktepa,  CpeICTBAMHM  MaTeMaTHYEeCKOro  aHaliu3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

HaumeHoBaHue pa3jie/ioB
U TeM IPOrpaMMbl

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHYeckue
padoTshI

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/ibHbIE PecypChl

MHuoxecTBO
JEHUCTBUTEIbHBIX YUCEI.
MHorouJieHsl.
PaunonansHble ypaBHEHHS
1 HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YPABHEHUHN

24 1

OyHKIUYN U TpapUKy.
CrenenHast GyHKLUS C
LeJIBIM [TOKa3aTeeM

12 1

ApudmeTnueckuii KOpeHb
N-0i1 CTEIIEHU.
Hppanmonanbusie
YpaBHEHUSA

15 1

IToka3zarenbHast QyHKIHSL.
[Toka3zaTenbHblE ypaBHEHUS

10 1

Jlorapupmuueckas
byHKIHS.
Jlorapugpmuueckue
YpaBHECHHUS

18 1

Tpuronomerpuyeckue

22 1




BBIPAKCHUS U YPaBHEHUS

HOCJ’IGI[OB&TCJ'IBHOCTI/I n

10
HPOrPeCcCHH

HenpepriBable GhyHKIIUY.

[IpousBognas 20

[ToBTOpeHME, 0000IIECHNE,
CHUCTEMATHU3AIUs 3HAHHH

OBILEE KOJIMYECTBO

YACOB 110 [TPOTPAMME 136




11 KITACC

Ne
n/
n

HaumeHoBaHue pa3jie/ioB
U TeM MPOrpamMMbl

KoaudecTBO 9acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

JuekTpoHHbIE (HUGPOBbIE)
o0pa3oBaTe/ibHbIE PeCypPChI

UccnenoBanmne GyHKImiA ¢
MOMOIIIBIO TTPOM3BOTHOM

22 1

[TepBooOpaznas u
HHTETpal

12 1

I'paduxu
TPUTOHOMETPUYECKUX
GbyHKIHH.
Tpuronomerpuueckue
HEPaBEHCTBA

14 1

HppauunonaneHsle,
ITOKA3aTEeIbHBIE U
norapudmudeckue
HEPaBEHCTBA

24 1

KommiiekcHbie uncia

10 1

HatypanbHble 1 1ienble
qucia

10 1

Cucremsl palliOHaIbHBIX,
MppalMOHAIBHBIX
IIOKAa3aTeNbHBIX U
Jorapu(QpMUUECKUX
YpaBHEHU

12 1




3ajauu ¢ mapameTpamu 16 1
[ToBTOpEHME, 0606H_ICHI:IG, 16 5
CUCTEMaTHU3aIlUs 3HAHUH
OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOTPAMME
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