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HOACHUTEJIBHAA 3AIIMCKA

VYuebHblil kype «Anredpa U Hayaia MaTeMaTUYECKOTO aHaU3ay SIBJISIETCS
OJIHUM W3 HauOoJiee 3HAYMMBIX B MPOTPaMME CpPEeAHEro oluiero oOpa3oBaHusl,
IIOCKOJIbKY, C OJHOW CTOPOHBI, OH 00€CIIEYMBAET UHCTPYMEHTANbHYIO 0a3y s
U3YYEHUS] BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C JPyrod CTOPOHBI,
dbopMupyeT JIoruueckoe U adCTPaKTHOE MBIILICHHE O0yYaroluXcs Ha YPOBHE,
HEOOXOMMOM Il OCBOEHUSI HMH(OPMATUKH, OOLIECTBO3HAHUSA, HCTOPHH,
CJIOBECHOCTM M JAPYIMX JIHUCUMIUIMH. B pamkax naHHOro y4yeOHOro Kypca
oOyyJaroniiecsi OBJIAJEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH,
KoTOpas (popMyJIUPYET CBOU JOCTHIKEHUSI B MaTEMaTHYECKOUN opMme.

VY4eOHblil Kypc anreOpbl M Hayall MAaTEMaTHYE€CKOTO aHaIN3a 3aKiabIBaeT
OCHOBY JIJI1 YCHEUIHOTO OBJAJEHUS 3aKOHaMHU (U3UKH, XUMHUH, OUOJIOTHH,
NOHUMaHUSl OCHOBHBIX TEHJEHUMN pPa3BUTHUS 3KOHOMHKM U OOILECTBEHHOU
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B  COBPEMEHHBIX LHUQPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh UX ISl AAJIbHEHUILEro
oOpa3oBaHHMsI W B TIOBCEAHEBHOM KU3HU. B TO e BpeMs OBiIaJeHUE
a0CTpaKTHBIMM UM  JIOTMYECKH CTPOTMMHU  KOHCTPYKLMSMHU  aireOpbl U
MaTEMaTUYECKOI0 aHalh3a pa3BUBAET YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JIOKa3bIBATh YTBEPKACHUS C MOMOLIBIO UHIYKLIUU
U paccyXJaTh JEIYKTUBHO, MCIOJIb30BaThb OOOOIIEHHWE M KOHKPETU3AIuIo,
a0CTparupoBaHWE€ M AaHAJOrUIO, (OPMUPYET KpEaTMBHOE M KPUTHYECKOE
MBIILIJIEHUE.

B xone uzydyenus yueOHoro Kypca «Anredpa U Hayajaa MaTeMaTU4eCcKoOro
aHaIM3a» 00ydYarouMecs MOoJydaroT HOBBIM OMbBIT PEUIEHUs MPUKIIAIHBIX 3a7a4,
CaMOCTOATENIbHOTO ~ MOCTPOEHUS ~ MaTeMaTHYECKUX  MOJENIEeH  pealbHbIX
CUTYallMil, HUHTEPNPETALMU MOJYUYECHHBIX PEIICHUN, 3HAKOMATCS ¢ MpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE U HUCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHUSMHU U UX aBTOPaMH.

VYueOHblil kKypc 00J1a/1aeT 3HAUYUTEIbHBIM BOCIIUTATEIIBHBIM MTOTEHIIMAIIOM,
KOTOPBIM peanu3yercs Kak uepe3 Y4eOHBIM MaTepuas, CIOCOOCTBYIOIIUMA
(OpMHUPOBAHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK U 4Yepe3 chelupuKy ydyeOHOU
NEATeNIbHOCTU, TpeOyIoliel MNpoAOIKUTEIbHON KOHIEHTPAllMM BHUMAHUSI,
CaMOCTOATENIbHOCTH, AKKYpaTHOCTHU W OTBETCTBEHHOCTH 3a IMOJYYEHHBIN
pe3yibTar.

B ocHoBe meronuku oOydyeHus anreOpe M HavajgaM MaTeMaTHYeCKOIro
aHaJIM3a JISKUT JeATEIbHOCTHBIN NIPUHIIUI O0yUYEHUS.

B crpykrype ydeOHOro kypca «Anredpa M Hayajla MaTeMaTHUYECKOIo
aHaIM3a» BBIACJIEHBl CIEIYIOUUME COAEPKATEIbHO-METOUYECKUE JIMHHUH:
«Yucna wu  BeluKcHeHus», «PyHKUMU U rpapukw», «YpaBHEHUS U
HepaBeHCTBa», «Havaia MaremMatnyeckoro aHann3a», «MHOKeCTBa U JOTHKay.
Bce oOCHOBHBIE COAEpKATEIBHO-METOAMYECKUE JIMHUM HM3Yy4aloTcsid Ha
NPOTSHKEHUU JBYX JIET OOy4YeHHUsI Ha YPOBHE CpEeJHEro oOIiero oopa3oBaHus,
€CTECTBEHHO JOMOJHSISA APYT APYra U NOCTENEHHO HACHIIAsICh HOBBIMU TEMaMU
U pazgenamu. J{aHHBIA ydeOHBIM Kypc SIBISIETCSI MHTEIPATUBHBIM, MOCKOJIBKY
o0beuHSAET B ceO€ COJEP)KAHHE HECKOJIBKUX MAaTEMaTHYECKUX JUCLUIUIMH,
TaKMX Kak airedpa, TPUTOHOMETPHUS, MAaTEMaTUYECKUH aHallu3, TEOpHs
MHOXXECTB, MaTeMaTuyeckas Jioruka u jgapyrue. Ilo mepe Toro kak
oOyyJaronyecs: OBJIaJEBaIOT BCE 0oJiee IMHUPOKUM MAaTEMAaTUYECKUM aIIapaToM,
y HUX NOCJIEIOBATEIbHO (POPMUPYETCSI U COBEPLIEHCTBYETCSI YMEHUE CTPOUTH
MaTE€MaTUYECKyl0  MOJElb pPEAJIbHOM  CUTyallud, HPUMEHSITh 3HAHMS,



NOJIYYEHHBIE MPU U3YYEHUH Y4e€OHOro Kypca, JUIsl PElIeHUs CAMOCTOSITENbHO
c(hOpMyTUPOBAHHOW MaTEMaTUYECKOM 3aJayd, a 3aTeéM MHTEpPIPETUPOBATH
CBOM OTBET.

CopepxatenbHo-MeToAMYECKass JiMHUS  «Yucna U BBIYMCICHUSD
3aBepiaeT (OPMHPOBAHUE HABBIKOB MCIIOJIb30BAaHUS JIEUCTBUTEIBHBIX YHUCEN,
KOTOpO€ ObLIO HayaTO Ha YPOBHE OCHOBHOIO oOuiero oopasoBanus. Ha ypoBHe
cpenHero oOuiero oopasoBaHusi 0co00€ BHUMaHUE yHeseTcs (OpMUPOBAHUIO
HABBIKOB pallMOHAIbHBIX BBIYMCIICHUH, BKJIIOYAIOIMX B ce0s HMCIOJIb30BaHUE
paznuyHbIX (OpM 3amMcH YMCia, yYMEHWE JellaTh MNPUKHUAKY, BBINOIHATH
npUOIMKEHHBIE BBIYUCIEHUS, OLEHUBATH YHCIIOBBIE BbIpaXXEHHs, paboOTaTh C
MaTEMaTUYECKUMHU KOHCTAHTaMU. 3HAKOMbIE OOyYaroIIMMCSi MHOKECTBa
HATYpaJbHBIX, LIEJIbIX, PALIMOHAJIBHBIX U JIE€UCTBUTENIbHBIX YUCEN JOMOJIHSAIOTCS
MHO>XECTBOM KOMIUIEKCHBIX 4Hcel. B KaxIoM U3 3THUX MHOXECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIE €My CIeUM(HUecKHe 3aJaud U Olepaluu:
JICJICHHE HalleJIo, ONEPUPOBAHUE OCTATKAMU Ha MHOXECTBE LEJbIX YHUCEN,
0CcOOBI€ CBOMCTBA PallMOHAIBHBIX U UPPALMOHAIBHBIX YHCEN, apU(PMETUYECKUE
orepaluy, a TaKXKe U3BJICYEHUE KOPHS HATypaJbHOM CTENEHU HAa MHOXKECTBE
KOMIUIEKCHBIX 4YHcCeNl. biarogaps MmocienoBaTelbHOMY pPacCHIMPEHUI0 Kpyra
UCIOJIb3YEMbIX YHCENl U 3HAKOMCTBY C BO3MOKHOCTSIMU WX HPUMEHEHMS s
pelIeHus] pa3IuYHbIX 3a4ad  (POPMHUPYETCS MPEACTABICHHE O EAUHCTBE
MaTEMaTUKH KaKk HAayKd U €€ poJId B MOCTPOEHUU MOJENEH pealbHOr0 MUpa,
HIUPOKO MCIOJIB3YIOTCSI 0000IICHUE U KOHKPETU3AIIUS.

JIuaus «YpaBHEHUS] U HEPABEHCTBA» PEAM3YETCS HA MPOTSHKEHUH BCETO
00yueHHUsI Ha YPOBHE CPEIHEro oO0Iero oOpa3oBaHUsl, MOCKOJbKY B KaXKJIOM
paznene IIporpaMMbl MpeayCMOTPEHO PEIIEHHE COOTBETCTBYHOUIMX 3anay. B
pe3yinbTaTe O0O0ydYarolluMecs OBJIAJIEBAIOT pPaA3JIMYHBIMM METOAAMHU pELICHUS
palMOHAIBHBIX, HWPPALMOHAIbHBIX, IOKA3aTeJbHbIX, JIOTApU(PMUUECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKXKe 3ajad,
cozepxkammx napamerpsl. [lodydeHHble yMEHUS LIMPOKO HMCMOJIB3YIOTCS IpPH
UCCJIEIOBAaHUM (PYHKIMHA C TIOMOLIBIO TMPOU3BOJHOM, TMpU  PEIICHUH
OPUKIAJHBIX 3a/ad M 3aJlad Ha HaXO0XJACHUE HauOOJIbIIMX W HAaUMEHBUINX
3HaueHui QyHkuuu. J[aHHas conxeprkaTesibHAsl JIMHMS BKIIIOYAET B Ce0sl Takke
(bopMHpOBaHNWE YMEHHMI BBINOJHATH Pacu€rhbl 1Mo Gopmysam, npeoOpa3zoBaHus
paloHaNbHBIX, HPPANMOHANBHBIX M TPUTOHOMETPUYECKMX BBIPDAKEHUH, a
TaK)K€ BBIPAXKEHUI, COAepKalluX CTENEeHH U JorapudMel. biarogaps usydeHuro
anredOpayeckoro  mMarepuaiga  NPOUCXOAUT  JajibHEillee  pa3BUTHE
AITOPUTMHYECKOTO U a0CTPAKTHOIO MBILUIEHUS 00ydaromuxcs, GOpMUPYIOTCS
HABbIKM JEAYKTHBHBIX PAacCYyIEHUH, padOTbl C CHMBOJIBHBIMU (OpMaMH,
IPEICTaBIICHUS 3aKOHOMEPHOCTEH W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB H
HepaBeHCTB. Anrebpa npeayiaraeT 3QQEeKTUBHbIE MHCTPYMEHTHI JJI PEIICHUS
IPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 33]1a4, HAIJISIIHO IEMOHCTPUPYET CBOU
BO3MOYHOCTH KakK I3bIKa HAyKH.

CopepxatenbHo-MeToAnYecKass JIMHUS «DYHKIUU U TpaQuKH» TECHO
NEeperIeTaeTcs ¢ APYrUMHU JIMHUAMH y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMbICIIE 3aa€T IMOCJIEIOBAaTENbHOCTh M3yYeHUs Marepuana. V3ydeHue
CTENEHHOM, TMOKa3aTelbHOM, JIOTapu(MHUUECKOW W TPUTOHOMETPUUYECKUX
(GyHKUMHA, UX CBOMCTB MU TpaUKOB, UCIOJIb30BAaHUE (PYHKUMH IS peuIeHUs
3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KAaK C
MaTEMaTUYECKUM aHAJIU30M, TaK U C pEUIEHUEM ypaBHEHUI U HepaBeHCTB. [lpu
3TOM OOJIbLIOE BHUMAHHME Yynensercs (OPMHUPOBAHUIO YMEHHUS BBIPAXKaTh
dopMynamMu 3aBUCHUMOCTH MEXAY Pa3IMYHbIMU BEJIMYMHAMH, HUCCIIEI0BATh



NOJIy4eHHbIE (DYHKIMH, CTPOUTh UX rpaduku. Marepuan 3Tol coaepxKaTeIbHON
JIMHUM HalEJeH Ha pPa3BUTUE YMEHHM U HaBBIKOB, MO3BOJISIIOLIMX BBIPAKATH
3aBUCUMOCTH MEXAY BEJIMYMHAMH B pa3InyHON (opMme: aHaTUTUYECKOM,
rpaduyeckoii U cioBecHOM. Ero wu3ydeHue CnocoOCTBYET pPa3BUTHIO
AITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K O00OIIEHUIO U KOHKPETU3ALINH,
VCIIOJIb30BAHUIO AHAJIOTUH.

CopepxatenbHas JuHHs «Havala MaTeMaTHnyecKoro aHaiau3ay MO3BOJISET
CYILIECTBEHHO pAaCUIMPUTh KPYr Kak MaTeMaTHYeCKUX, TaK U MPUKIATHBIX
3a]1a4, JOCTYIHBIX O0y4aroUMMCs, TaK KaK y HHMX IOSBISETCA BO3MOXXHOCTb
CTpOUTh TpadUKU CIOXKHBIX (DYHKIUH, ONpenensiTh HUX HauOOJbLIME H
HAaUMEHbIIME 3HAYEHUS, BBIYUCIATh TUIoNaaAn (pUryp u o0ObEMBI T€J, HAXOAUTh
CKOPOCTHU M YCKOpEeHUs mpolueccoB. J[aHHas cosiepKaTesibHas IMHUSI OTKPbIBAET
HOBBIE BO3MOXXHOCTH TIOCTPOCHHMSI MAaTEMaTUYECKUX MOJENEH peasbHbIX
CUTYAllMii, MO3BOJIIET HAXOJUTh HAWIIYYIIEe PEIICHHE B MPHUKIAJHBIX, B TOM
YUCJIE COUMAJIbHO-3KOHOMUYECKHX, 3aJadaX. 3HAKOMCTBO C OCHOBamu
MaTEMaTUYECKOr0  aHaju3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPAKTHOIO,
(OpMaNTbHO-JIOTMYECKOT0 U KPEaTUBHOI'O MBIIUIEHUS, (POPMUPOBAHUIO YMEHUN
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaT€MAaTHUKH B HAayKe, TEXHUKE U
uckyccte. O0yyaromumecs: y3HatoT O BBIJAIOLIMXCS Pe3yJibTaTax, MOJyUYEeHHbIX
B XO/JI€ Pa3BUTHS MATEMAaTHKU KaK HAyKH, U 00 UX aBTOpax.

CopepxaTenbHO-MeTOANYECKas TUHUS « MHOKECTBA U JIOTUKA» BKIIOUAET
B Ce0sl 3JIEMEHThl TEOPUU MHOXKECTB U MAaTEMaTUYECKOH JIOTMKHU. TeopeTHko-
MHO>KECTBEHHBIE MPEJCTABJIEHUS IPOHU3BIBAIOT BECh KypC IIKOJIbHOM
MaTE€MaTUKH W MpEeUIaraloT HauboJiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSAIOINN
BCE pa3lenbl MaTreMaTUKM M €€ MPUIOKEHUW, OHM CBSI3BIBAIOT pa3HbIC
MaTeMaTUYeCKUe TUCUUIUIMHBI U UX NMPUIIOKEHUS B enuHoe 1enoe. [loaromy
BaXXHO  J1aTb  BO3MOXKHOCTh  OOydaromiemMycsi MOHHUMATh  TEOPETHKO-
MHO>KECTBEHHBIH SI3bIK COBPEMEHHON MaTE€MaTUKH M HCIOJb30BaTh €ro Jyis
BBIPAKEHUSI CBOMX MbICHeH. JIpyrMM Ba)XKHbIM NPU3HAKOM MaTeMaTHKU Kak
HAayKH CJIelyeT NPU3HATh CBOMCTBEHHYIO €W CTPOTOCTb OOOCHOBAaHUM W
CJIeIOBAaHUE  ONpPENENEHHBIM  MpaBWJIaM  IOCTPOCHUS  JIOKA3aTeNIbCTB.
3HAKOMCTBO C JIEMEHTAMH MaTEMaTUYECKOH JIOTMKU CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUIEHUS! OOYy4YalolMUXCs, TO3BOJIIET WM CTPOUTh CBOM
pacCyXJIeHHs Ha OCHOBE JIOTMYECKHMX NpaBuil, (QOPMUPYET HABBIKH
KPUTHUYECKOTO MBIIILJICHUS.

B yuebHoM Kkypce «AnreOpa M Hayajza MaTeMaTHYECKOrO aHaIn3ay
IPUCYTCTBYIOT OCHOBBI MaTEMAaTUYECKOTO MOJEIUPOBAHUS, KOTOPbIE IPU3BAHbI
CIocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOEHHUS MOJIENEH peaTbHbIX
CUTYallMi, MCCIIEOBAaHUS 3TUX MOJEJEH € IMOMOIIbIO ammnapara aireopbl u
MaTEMaTUYECKOTO aHAJIM3a, UHTEPIPETAlMU MOTYUYEHHBIX pe3ybTaToB. Takue
3aJlaHds BIUIETEHbl B KaXIbld M3 Pa3JeloB MPOrpaMMbl, IMOCKOJIBKY BECh
MaTepuall y4eOHOro Kypca HIMPOKO MCHOJIb3YETCs JIsl pEelIeHUs! MPUKIIAIHBIX
3amay. Ilpm pemeHun peanbHbBIX MPAKTHUECKUX 3a1ad  oOywaroluecs
pa3BUBAIOT  HAOMIOAATENIbHOCTh, YMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsl, UCMOJIb30BATh AHAIOTHUIO, 0000IATh U KOHKPETU3HPOBAThH
npobnemy. JlesTenbHOCTh 10 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX
3aJ1a4 OpraHU3yeTcs B MPOIECCE U3YUEHHS BCEX TEM y4eOHOro Kypca «Airedpa
Y Hayajla MaTEMaTUYECKOTO aHAIN3a.

Ha wusyuenune yudeOHOro kypca «AireOpa ¥ Hayajga MaTeMaTHYECKOIrO
aHanmu3a» oTBoauTcs B 11 kimacce — 136 4acoB (4 4yaca B HEJIEIIO).



COIAEPKAHUE OBYUEHUA
11 KVIACC

Yuciaa u BHIYMCTICHUS

Harypanbnuble u wnensie uucna. [IpuMeHeHue NpU3HAKOB JIEIUMOCTH
LEJBIX YKces, Haubonbiuil oommit nenurens (nanee — HOJl) u HanmeHblee
oOmee kpatHoe (nanee — HOK), octaTkoB o moaysnto, anroputMma EBknnna st
pelIeHus 3aa4 B 1eJIbIX Yuciax.

KommnekcHble uncna. AnreOpanyeckas M TpUTOHOMETpUYecKas (HOpMbl
3alMCH KOMIUIEKCHOrO 4yucia. ApupMeTHuyeckre onepanuu ¢ KOMILIEKCHBIMU
yuciamu. M300pakeHne KOMIUIEKCHBIX YHCENl Ha KOOPJAMHATHOM IIOCKOCTH.
@®opmyna MyaBpa. KopHu n-o cTeneHM W3 KOMIUIEKCHOIO —YHCIIA.
[IpumeHeHne  KOMIUIEKCHBIX  4YMCeNl  JUIsl  pelleHus  (U3HYECKUX U
r€OMETPUYECKUX 3a]1aY.

YpaBHeHMs U HEPABEHCTBA

Cucrema M COBOKYNHOCTb YPAaBHEHHW W HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OTO6op KOpHEW TPUrOHOMETPUYECKHX YpPAaBHEHHMH €  IOMOLIBIO

TPUTOHOMETPHUUECKOMN OKPY>KHOCTH. Pewmenne TPUTOHOMETPUYECKHUX
HEPABEHCTB.

OCHOBHBIE METOJbl pEUICHUS MOKA3aTeJbHbIX M JIOrapu(pMHUUECKHX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIECHUS CHUCTEM M COBOKYIHOCTEH palOHAJIbHBIX,
UpPpaLMOHAIbHBIX, TOKA3aTEIbHBIX U JIOrapU(PMUUYECKUX YPABHEHUM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApaMETpaMHu.

[IpumMeHeHne ypaBHEHHMM, CHUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTUYECKUX 3aad M 3aJa4 M3 PA3IMYHbIX O0JIacTel HAYKU M peaabHOU
KU3HU, UHTEPIPETALMS IOTYUYEHHBIX PE3yIbTaTOB.

DOyHkuuu ¥ rpapuku

I'padux xkomnoszuuuu QyHkuui. ['eomerpuueckue oOpas3bl ypaBHEHUH U
HEPABEHCTB HA KOOPJIMHATHOM MIOCKOCTH.

Tpuronomerpuyeckue (PyHKIIMU, UX CBOMCTBA U TpadUKH.

['paduueckrie MeTObI pelIeHUs] YpaBHEHUI 1 HepaBeHCTB. | paduueckue
METO/Ibl PELIEHUS 3a/1a4 C apaMeTPaMHu.

Hcnonb3oBanue rpadukoB (yHKUMNA JUIsl MCCIEIOBAaHUS MPOLIECCOB U
3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOro aHaJIn3a

[TpumeHeHue Npou3BOHON K HCCIeA0BaHUIO (YHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI.

[IpumeHeHue NpoOU3BOAHON I HAXOXKACHHSI HAWIYYIIEro pEIICHHs B
OPUKIAJHBIX 3aja4ax, [UIsl ONpEeIeNeHUs] CKOPOCTH M YCKOpPEHHUs Ipollecca,
3aJ1aHHOTO (hOPMYJION WITU TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBOoOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKUuUH. [IpaBuna Haxox1eHus 1epBOOOpa3HbIX.

WNurerpan.  I'eoMeTpuYecKuid  CMBICI  MHTErpaja.  Bpraucienue
onpenenéHHoro uaTerpana no Gopmyne Hetotona-JleitOuuiia.

[TpumeHeHue uHTErpana A HaXOXKJIEHUs IUIOLAJeH IUIOCKUX (uryp u
00BEMOB r€OMETPUUECKUX TEIL.



[Ipumeps! pemennit audpepeHnnanbHbIX ypaBHEHUH. Maremarnueckoe
MOJIEIMPOBAHUE pEANTbHBIX MPOLECCOB C MNOMOIIBIO U PepeHInaTbHbIX
YPaBHEHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«(AJITEBPA "N _HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YI'JIYBJIEHHBIX YPOBEHBb) HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpamaaHCKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAXIAHCKOM MNO3MUMU  OOydyaromerocs  Kak
AKTUBHOTO Y OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO OOIIECTBa, IPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYD, SIBJICHUH,
IpoLeAyp TPaKJIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHUue
B3aMMOJIEHCTBOBATh C COLMAJIBHBIMA WHCTUTYTAMH B COOTBETCTBMU C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) IaTPpHOTHUYECKOTr0 BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOM UJIEHTUYHOCTU, YBAKCHUS
K MPOIIJIOMY U HACTOSIIEMY POCCUICKON MaTEMaTUKH, IEHHOCTHOE OTHOIIICHHE
K JOCTHKEHUSIM POCCHHUCKHX MATEMaTUKOB M POCCUKCKOM MaTeMaTH4YECKOU
IIKOJIbI, MCIOJb30BAHUE ATUX INOCTHKEHHUW B JPYrMX HAyKax, TEXHOJIOTHSX,
chepax YKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE JyXOBHBIX LEHHOCTEN POCCUICKOTO Hapoja,
c(OPMHUPOBAHHOCTh HPABCTBEHHOIO CO3HAHMS, STUYECKOTO IOBEACHMS,
CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHHEM JOCTWKEHUW HayKu U
NESATENbHOCTBIO YYEHOT0, OCO3HAaHHWE JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYHMBOTO OYyAyIIEro;

4) 3¢cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MHpPY, BKIIIOUas 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, peneHnu, paccyXIcHUN,
BOCIIPHUMMYHMBOCTh K MAaTEMAaTUYECKUM acClEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHUSA:

c(OPMHUPOBAHHOCTh YMEHHS NPHUMEHATh MATEMATHYECKHE 3HAHUS B
UHTEpEecax 370pOBOro M Oe3omacHOro oOpasza KU3HHU, OTBETCTBEHHOE
OTHOUIEHUE K CBOEMY 3/I0pPOBbIO (3710pOBOE NUTaHUE, CcOaJaHCUPOBAHHBIN
PEXUM 3aHATUNA U OTIbIXA, PETyJsipHAs PU3NYECKasi aKTUBHOCTH), (pu3nyeckoe
COBEPILIEHCTBOBAHME npu 3AHATHUAX CHIOPTUBHO-0370POBUTEIBHON
JEeSTENbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyAY, OCO3HAaHHWE UEHHOCTH TPYJOJIOOMs, HMHTEpPEC K
pasiMYHBIM _ cepaM  MPO(YECCHOHANBHON  IESTENBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEPILIATh OCO3HAHHBIA BBIOOP
Oynymieit mpodeccuu W peaanu3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIC IUIAHbI,
FOTOBHOCTh M  CIOCOOHOCTh K  MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM00Opa30BaHUI0 Ha MPOTSHKEHUM BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELLICHUHU MTPAKTUYECKUX 3a]1a4 MaTEMaTHUYECKON HANpPaBI€HHOCTH;

7) 3K0JIOrM4eCKOTr0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpbl, NOHMMAaHHWE BIUSHUS
COLIMAJIBHO-DKOHOMHYECKUX  MPOLIECCOB HA  COCTOSIHHE IPUPOJHON H
COLIMAJIBHOM Cpelibl, OCO3HAaHHWE TIJIO0AJIBHOIO XapakTepa 3KOJOTMYECKHX
npo0sieM, OpUEHTALMSI Ha TPUMEHEHUE MaTEMaTUUECKUX 3HAHUU NIl pelueHus



3a/1ay B 00J1aCTU OKPYKaOIIEH cpe/ibl, MIIaHUPOBAHUE MTOCTYIKOB U OLIEHKU MX
BO3MOKHBIX MTOCJICACTBUM JIJIs1 OKPYKAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM U  OOIIECTBEHHOW TMPAKTUKU, IOHUMAaHHE
MaTeMaTU4YeCKOM HayKd Kak c(epbl ueloBEeYECKOW JesTeTbHOCTH, ITAMOB €&
pa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTHUS ILMBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTypOl KakK CpPEJCTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYILIECTBJISITh MPOCKTHYIO U HCCIEI0BATEIbCKYIO JIEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIbTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE y4eOHbIe 1eiicCTBUS

Bba3oBble Jiornyeckne AeiicTBUA:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE TPU3HAKH MATEMATHUYECKHUX
OOBEKTOB, TMOHATUH, OTHOLIEHUH MEX1y MOHATHAMHU, (OPMYIHPOBATH
onpeaeneHus HOHSTHH, yCTaHaBJIMBATh CYILIECTBEHHBIN IPU3HAK
KJaccu(UKauuy, OCHOBaHUSA g OOOOIIEHHS] M CpaBHEHUS, KPUTEPHUH
IPOBOJMMOTI0 aHAIMN3a;

BOCHPUHUMATh, (OPMYJIUPOBATH M  NPEOOpPa3OBBIBATh  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHBIE, EAMHUYHbIE, YACTHBIE U OOLINE, YCIOBHbIE;

BBISIBJISITh ~ MaT€MaTUYeCKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
MPOTHBOPEYHs B (haKTax, IAHHBIX, HAOMIOJCHHUAX M YTBEPXKACHHUAX, PE/UIAraTh
KPUTEPHUH JIJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEN M MPOTUBOPEUNIA;

JIeNaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX HU
MHIYKTUBHBIX YMO3aKIIIOUEHHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSATEIBHO J0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPXKJIECHUNA (IpsAMbIE W OT NPOTHUBHOIO), BBICTPaMBaTh APryMEHTALIMIO,
OPUBOJUTH TPUMEPBl M  KOHTPHPUMEPBI, OOOCHOBBIBaTH COOCTBEHHBIE
CYXKJICHUS U BBIBOJbI;

BBIOMpaTh CIOCOO pelieHus: y4eOHOU 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peUIeHHUs, BbIOMpaThb HauOoyiee TNOAXOAAIUKA C  y4ETOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarTenbckme 1eiicTBUS:

UCII0JIb30BaTh BOMPOCHI KAK HCCIIEOBATENbCKUNA UHCTPYMEHT MO3HAHUA,
(GopMynaMpoBaTh  BOMNPOCHI, (UKCHPYIOLIME MPOTUBOpPEUYUE, MpoOJIemy,
yCTaHaBJIMBaTh UCKOMOE U JaHHOE, (POPMHUPOBATH TMIOTE3Y, APTyMEHTUPOBATh
CBOIO MO3ULINI0, MHEHUE;

IPOBOJUTH CaMOCTOSATEIBHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa,
SABJICHHS, TIPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXJIy OOBbEKTamu,
SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOJIBI IO pe3yJibTaTam
IPOBEIEHHOIO HAONIOJEHUS, HCCIEN0BAaHUS, OLEHUBATh JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 000OILIEHHUI;

IPOrHO3UPOBATh BO3MOYKHOE pa3BUTUE MPOLECCA, a TAKKE BBIIBUIaTh
IPEANOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIATh Je(ULINUTHI MH(OPMAIMKU, JAHHBIX, HEOOXOJIMMBIX NJIsi OTBETa
Ha BONPOC U JJIs PEIICHUs 3a7a4u;



BbIOMpaTh  MHPOPMALMIO M3  HMCTOYHUKOB  PAa3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUIOB U (POPM IIPEACTABIICHHUS;

CTPYKTYpPUPOBATh UH(POPMALIMIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WJUTIOCTPUPOBATh TpaUyuecKy;

OLICHUBATh HaJEXHOCTD uH(popmMaun o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHHKaTHBHBIE YHHBepcaibHbIe YUueOHbIe 1eliCTBUSs

OO0uenue:

BOCHPUHUMATh M  (OpPMYyJIHpPOBaTH CYXKIEHUS B COOTBETCTBUM C
YCIIOBUSIMH M LEJISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOKO TOUKY
3pEHUs B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBATh MOSCHEHUS 0 X0y pPELIEHUs
3aJ1a4yl, KOMMEHTUPOBATH MMOTYYEHHBIN pe3yJbTaT;

B X0J1€ 00CYXJEHUS 33]1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npoOieMbl, pelaeMoil 3aJaud, BbICKa3blBaTh MWJIEH, HAIICJICHHBIE Ha IOUCK
pELIeHUs], COMOCTABIATh CBOM CYXKJIEHUS C CYXACHUSIMHU APYIMX YYaCTHHKOB
auanora, 0OHapy>KMBaTh Pa3IMuMe U CXOJICTBO MO3ULUH, B KOPPEKTHOU (hopme
(OopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;

OPENCTaBIATh  pe3yJbTaThl  pEIICHUS  3aJa4yd,  OKCIEPUMEHTAa,
UCCJIEIOBaHUs, MPOEKTA, CAMOCTOATEIbHO BbIOMpATh (pOpMAT BBICTYIUIEHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

PerynsiTuBHbIe YHMBepcajibHbIe YUueOHbIe 1eliCTBUS

Camoopranusanus:

COCTABJISITh IUIAH, aJITOPUTM PEILIEHUS 337a4d, BBIOMPATH CIIOCO0 peleHus
C yuy€TOM HMEIOIIUXCA PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBaTh W KOPPEKTUPOBATh BApUAHTHI PEHIEHUH € YYETOM HOBOM
uH(popMaIuu.

CaMOKOHTPOJ/Ib, IMOLMOHANbHBII HHTEJJIEKT:

BJAJCTh HAaBBbIKAMHU II03HABATEIBHOW PEQIIEKCUM KaK OCO3HAHUS
COBEpILAEMbIX JIEUCTBUM M MBICIUTEIbHBIX IPOLIECCOB, HUX PE3yJIbTaTOB,
BJIAJETh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U Pe3yJsbTara
pelieHus: MaTeMaTUYeCKOM 3a1auu;

OPEeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh HpPH PpPELIECHUU
3aJladyd, BHOCUTb KOPPEKTHUBbI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, JAHHBIX, HAMJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa LEJIW M YCIOBUAM, OOBSICHATH
OPUYMHBI  JTIOCTMOKEHHUS WM HEJAOCTHKEHUS PpPe3yJbTaTOB JI€ATEIbHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATeIbHOCTD:

NOHMUMaTh W UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
VUHIUBUIYAJIbHOM padOThl MpU pEUIEHUU Y4EeOHBIX 3a/ay, MPUHUMAThH IEJb
COBMECTHOI JI€ATEbHOCTH, IJIAHUPOBATh OPraHU3allii0 COBMECTHOW padoThI,
pacnpenesnsaTh BUJbI padoT, JOroBapuBaThCs, 00CYk AAaTh MPOLECC U PE3yIbTaT
paboThl, 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;

y4acTBOBaTh B IPyNIOBBIX (hopmax padboThl (00CYyk1eHUsl, 0OMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» U WHBIE), BBIIOJHATH CBOK 4YacTb paldOThl U
KOOPJIMHUPOBAaTh CBOM JEHCTBUS C JPYTMMH YICHAMH KOMAaH]Ibl, OLIEHUBATH
KauecTBO  CBOEr0  BKJIaJAa B  OOWMH  NOPOAYKT MO  KPUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUS.



HPEIMETHBIE PE3YJIBTATDI

K koniy oOyuenusi B 11 kjacce oOydaromuiicsi MOJYYUT CIEAYIOIIUE
IPEeIMETHBIE PE3YJIBTATHI IO OTAEIBHBIM TEMaM padoyeil MporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hauaja MaTEMaTUYECKOTO aHATN3a»:

Yuciia ¥ BBIYMCIICHUSA:

CBOOOJHO ONEpUPOBATh MOHATUSAMU: HATypalbHOE M UEJIOE YHUCIIO,
MHOECTBA HATYPAJIbHBIX M LEJbIX YUCEN, UCIIOIb30BaTh NPU3HAKU JEITUMOCTH
ueneix uncesn, HOJ m HOK HarypanbHbIX umcen i pelieHus 3anad,
OpUMEHSATH anroput™ EBknnna;

CBOOOJHO ONEPHPOBATH MOHITHEM OCTaTKa MO MOAYJIO, 3alMChIBATh
HaTypaJIbHBIE YNCIIA B PA3JIMYHBIX O3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OIEpPUPOBATh MOHATHSAMHU: KOMIUIEKCHOE YHCIO MU MHOKECTBO
KOMIUJIEKCHBIX YUCEJN, MPEACTABIATh KOMIUIEKCHBIE YKCa B alredpandyeckou u
TPUTOHOMETPUUYECKOU (pOopMe, BBIMOIHATH apu(METUYECKHUE ONEepaliid ¢ HUMU
U U300pakaTh HA KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATH MOHATUSMH: UPPALMOHAIIbHBIE, IOKA3aTEIbHbIE U
Jorapu(p)MUYECKUe HEPABEHCTBA, HAXOJUTh MX PELIEHUS C MOMOIIBIO
PaBHOCHWJIBHBIX ITEPEXOJIOB;

OCYLIECTBJISATh OTOOp KOPHEW NpH PEIIEHHUH TPUTOHOMETPUUYECKOIO
YPaBHEHHS;

CBOOOJHO OIEpPUPOBATh MOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoauMble (QOpMyNbl JJisi PELIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYITHOCTb YpaBHEHUI
YU HEPAaBEHCTB, PAaBHOCHUJIBHBIE CHCTEMBI M CHCTEMBI-CIEACTBUSA, HAXOIUTh
pELIEHNsI CHCTEMBI M COBOKYIIHOCTEM palMOHAIBHBIX, HWPPALHOHAIBHBIX,
MOKA3aTeNbHbIX U JOrapu(pMUUYECKUX YPABHEHHUI U HEPABEHCTB;

pemarb palOHAaJbHEIE, UppALMOHAJIbHBIE, ITOKa3aTEeIbHBIE,
Jorapu(ppMUyYecKue M TPUTOHOMETPUYECKHME YpPABHEHUSI U HEPABEHCTBA,
COJZIepIKallle MOJIYJIM U IIapamMeTPBhl;

OPUMEHSTH IpapruecKkre METOIbI AJIsl PEIICHHs] YPABHEHUI U HEPABEHCTB,
a TaKKe 3a7a4 C mapameTpamu;

MOJIEIUPOBAaTh pEalbHbIE CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPAXXECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBUIO 3a/1a4H,
UCCJIeIOBAaTh MOCTPOEHHBIE MOJENIM C HCIOJIb30BAaHUEM armmapara ainreOphl,
WHTEPIIPETUPOBATD MMOJTYUYECHHBIN PE3YJIbTAT.

@Oyukuuu ¥ rpapuku:

CTpOUTh TpaUKU KOMIIO3MLIMH (YHKIHMA C MOMOILBIO 3JIEMEHTApPHOIO
UCCJIEIOBaHUS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTh TE€OMETpUYEeCKHe o0Opa3bl ypaBHEHU M HEPAaBEHCTB Ha
KOOPJAMHATHOM TIJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TpAPUKU TPUTOHOMETPUUECKHUX
dynxumii;

OPUMEHATh (PYHKIUHU JUIsI MOJEJIMPOBAHUS U MCCIEIOBAaHUS peajbHBIX
IIPOLIECCOB.

Hayana MmaTeMaTH4ecKOro anajamsa:

UCIIOJIb30BaTh ~ NPOU3BOJHYIO Il  HUCCIEAOBaHMS  (YyHKUMHM  Ha
MOHOTOHHOCTb M 9KCTPEMYMBI;



HaXOJUTh HAaUOOJbIIEe U HAUMEHbIIee 3HaYeHUs1 (PYHKIIMHM HENPEPbIBHON
Ha OTpPE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO I HAaXOXACHHUS HAWIY4YLIEro PEIICHUs B
OPUKIAJHBIX, B TOM YHUCJIE€ COLUUAIbHO-3KOHOMUYECKUX, 3ajavax, JJid
OIIpEeZICNICHUs] CKOPOCTH M YCKOPEHHs IIpolecca, 3aJaHHOro (Gpopmysol wiu
rpadukom;

CBOOOJHO OINEpUPOBaTh MOHATUSAMU: [EPBOOOpaA3HaAs, ONPEACIEHHBIN
UHTErpaj, HaXxoJUTh NEPBOOOPA3HbIE 3JIEMEHTAPHBIX (DYHKIMI U BBIYHUCIATH
uHTerpai no popmyne Hetorona-Jleitonuia;

HaXOJUTh IUIOIIAAM IJIOCKUX (GUryp U OO0BEMBI Tel C MOMOUIBIO
UHTErpaa;

UMETh TPEACTABICHUE O MAaTEMAaTUYECKOM MOJEIMPOBAHUU HAa NpPUMEpE
cocTaBlIeHHs TUPPepeHIINAIbHBIX YPAaBHEHU;

pemarh NpUKIagHbIe 337]a4H, B TOM YKCJIE COUUATbHO-3KOHOMUYECKOTO U
(pU3MYECKOro XapakTepa, CpeACcTBaMU MaTEMaTHYECKOIO aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KUIIACC
KoauvecTBo yacoB
Ne HanmenoBanue pa3ienos u DJIeKTPOHHBIE (HM(PPOBHIE)
KonTtpoibHbIe IIpakTHYeckue
n/m | TeM NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTsI padoThI
bubmuoreka [JOK
1 I1
OBTOpEHHC 6 https://m.edsoo.ru/7f41c97c
bu6mmoreka [{IOK
2 Mrorotnerb: 10 I https://m.edsoo.ru/7f41c97¢c
3 Crenenu u kopHu. CteneHHble 24 ) bubnuotexa [JOK
byHKIIUN https://m.edsoo.ru/7f41¢97¢
4 IlokazarenpHas u 31 5 bub6mmoreka [JOK
norapudmuueckas GQyHKIUU https://m.edsoo.ru/7f41¢97¢
bubmuoreka [JOK
> Tepsoobpaswas u murerpan ? I https://m.edsoo.ru/7f41c97c
DNeMEHTHI TEOPUH
6 BEPOSITHOCTEN U 9 bubamorexa LIOK
p . https://m.edsoo.ru/7f41¢97¢
MaTeMaTUYeCKOU CTaTUCTUKH
YpaBHEHMs U HEPABEHCTBA.
7 Cucrembl ypaBHCHHUHN 1 33 2 bubmmorexa IIOK
yp https://m.edsoo.ru/7f41c97¢c
HEPABEHCTB
8 3aKITI0YUTENHHOE TOBTOPEHHE 14
OBULIEE KOJIMYECTBO YACOB I10
136 13 0

[TPOTPAMME




ITOYPOYHOE INIAHUPOBAHMUE

11 KUIIACC
KosmuecTBo yacos
Ne Jara
Tema ypoka Kontpoasubie | IIpakTuyeckue
n/n Bcero H3YYeHUs
padoTbI padoThI
OBTOPEHHE NIPEOOPA30BAHNE TPUTOHOMETPUUECKUX

I1 0 1
1 BBIPaKCHUM.
D) [ToBTOpEHME: perieHre TPUrOHOMETPUYECKUX YPABHEHHIA. 1
3 IToBTOpEHME: MPOU3BOIHAS U €€ BHIYMCIICHUE. 1

[ToBTOpEHME: MpUMEHEHHE TPOU3BOIHBIX JJI UCCIIEIOBAHUS 1
4 byHKIHN.
5 Bxonnas auarnoctuyeckasi pabora 2
6 MHOro4wieHsl OT OAHON NEPEMEHHOM. 4
7 MHorouseHbl 0T HECKOJIBKUX MEPEMEHHBIX. 2
8 VYpaBHEHHUS BBICIINX CTETIECHEN. 3
9 Kontponbnas padora Nel "MuorouneHs" 1 1
10 | [IoHsTHE KOPHS N-Oii CTENCHH U3 ACHCTBUTEIBHOTO YUCIIA. 2

®ynxiun y=0x, uX cBOCTBa U TpaduK 3

11




CBolicTBa KOpPHSI N-0U CTETIEHU

12

13 | [IpeobpasoBaHie HppaLOHAIBHBIX BHIPAKCHUM

14 | Konrponbnas padora Ne2 "Crernenu u kopHH"

15 | [loHsTHE CTENCHH C ITFOOBIM PallMOHABHBIM [IOKa3aTeIeM

16 | CremenHas QyHKums, ee CBOICTBA U rpaduK

17 | VI3BIeueH#e KOpHEH U3 KOMIUICKCHBIX YHCEI

18 | Konrponbnas pabora Ne3 "Crenennble GyHKumm"

19 | HoxasarenbHas (GbyHKIMS, €€ CBOWCTBA U rpaduk

7o | [loxasarenbHble ypaBHEHHUs

51 | llokasarenbHble HEPaBEHCTBA

5y | Honstue norapupma

53 | Jlorapudmiaeckast GyHKIMS, ee CBOKCTBA U rpaduk
Kontponbnas pabota Ne4 "[lokazarenpHas u

24 norapudmuueckas GpyHkuun"

75 | CBoiicTBa norapudmoB

26

Jlorapudmuyeckue ypaBHECHHS




JlorapudmMuueckre HepaBeHCTBA

27
JuddepenunpoBanme noxkasaTeabHON U J0rapupMHUUECKON
28 | pynkumit
Konrponsnas padora Ne5 "Jlorapudmudeckue ypaBHeHUS U
29 HepaBeHCTBA"
30 | [lepBooOpasHas 1 HEONPECICHHbIH HHTErpal
31 | Onpenenennbrii nHTErpan
3p | Kontposnshas pabota Ne6 "IlepBoobOpasnast u uHTErpa”
33 | BeposTHOCTE 1 reomerpus
34 | HesaBuCHMBIC IOBTOPCHNS HCIIBITAHHI C IBYMS HCXOZlaMHU
35 | CrarucTideckue MeTozsl 00paboTky HHpOpMALHH
3¢ | ['ayccoBa kpuBasi. 3aKOH OOMBIINX THCET
37 | PaBHOCHIBHOCTD ypaBHEHHH
3g | OOlLIe MeTOIbI PeLICHIs ypaBHCHHiT
39 | PaBHOCHIBHOCTD HEPaBCHCTB

40

ypaBHeHI/IH 1 HECPABCHCTBA C MOAYJISIMU




KonTponbhas padora Ne7 " YpaBHeHus: u HepaBeHCTBA"

41
47 | VppaimoHabHble ypaBHEHUs U HEPaBCHCTBA
43 | /loxa3aTenbCTBO HEPABEHCTB
44 | YPaBHCHHUs U HEPABCHCTBA C JABYMs NIEPEMEHHBIMH
45 | CHcTeMBI ypaBHCHHH

Kontponbnas padota Ne§ no teme "Cuctemspl ypaBHEHUH 1
46 HEpaBeHCTB"
47 | 3amaun ¢ mapamerpamu
48 | TloBTOpCHNE: BEIYHCICHUS U npeoOpa3oBaHMsl.
49 | lloBTOpCHHE: ypaBHCHHS M HEPABCHCTBA.
50 | IloBTOpEeHHME: TEKCTOBBIC 3aaUN.

[ToBTOpEeHME: CBSI3b MEX Y rpa@uKOM QYHKIHNU U TpadhuKoM
51 €€ MMPOU3BOTHOM.

[loBTOpEHME: MPUMEHEHHE TPOU3BOIHOM K MCCIIET0BAHUIO
52| pyHKIum.

[ToBTOpEHME: MpUMEHEHHE CBOMCTB (DYHKIIMH K PEIICHUIO
53

ypaBHEHUI U HEPABEHCTB.




54

[Ipo6GHoe TecTupoBaHue.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

13




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI UIS1 YYHEHUKA
o MaremMaruka:anredpa 1 Hayajaa MaTeMaTHUYECKOro aHaJIu3a, FTEOMETPHSL.
AnreOpa v Havajla MaTeMaTUYECKOro aHaiau3a (0a30BbIil U

yrayOnénublil ypoBHH)(B 2 yacTsx). 11 knmace / Mopakosuu A. T,

Cemenos I1.B. u np., OO0 «MOLl MHEMO3MHA»

METOAUYECKHUE MATEPHUAJIBI JISA YUYUTEJA
o MaremMaruka: anredpa ¥ Hayajaa MaTeMaTHYECKOr0 aHaJIM3a, FEOMETPUS.
AnreOpa u Hauana MmaTemaTudyeckoro aHanusa. 10-11 kimaccer:
MeToaudeckoe nocooue st yuurens / Mopakosuu A.T'., CemeHOB
I1.B., OO0 «MOLl MHEMO3HNHA»
o Aunre0Opa u Havajsa MaTeMaTU4YecKoro aHaiausa. 10 kiacc: KOHTPOJIbHbBIE

paboThI 151 ydaimmxcst o01eo0pa3zoBaTeIbHbIX OpraHu3anui /

['mu30ypr B.1., OO0 «MOLl MHEMO3HWHA»

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NUHTEPHET
 http://school-collection.edu.ru

e https://m.edsoo.ru
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