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HOACHUTEJIBHAA 3AIIMCKA

VYuebHblil kype «Anredpa U Hayaia MaTeMaTUYECKOTO aHAU3ay SIBJISAETCS
OJIHUM W3 HauOoJiee 3HAYMMBIX B MPOTPaMME CpPEeAHEro oluiero oOpa3oBaHus,
MIOCKOJIbKY, C OJHOW CTOPOHBI, OH 00€CIIEYMBAET UHCTPYMEHTANbHYIO 0a3y s
U3YYEHUs] BCEX ECTECTBEHHO-HAYYHBIX KypCcOB, a C JPyrod CTOPOHBI,
dbopMupyeT JIoruueckoe U adbCTPaKTHOE MBIILICHHE O0yYaroluXcs Ha YPOBHE,
HEOOXOMMOM JIJIi OCBOEHUSI HMH(OPMATHUKH, OOLIECTBO3HAHUSA, HCTOPHH,
CJIOBECHOCTM M JAPYIMX JIHUCUMIUIMH. B pamkax JaHHOro y4yeOHOro Kypca
oOyyJaroniyecsi OBJIAJEBAIOT YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOW HayKH,
KoTopas (popMyJIUPYET CBOU JOCTHIKEHHSI B MaTEMaTHUYECKOUN opMme.

VY4eOHblil Kypc anreOpbl M Hayall MAaTEMaTHYE€CKOTO aHaIN3a 3aKiIabIBAET
OCHOBY JJI1 YCHEUIHOTO OBJAJEHUS 3aKOHaMHU (U3UKH, XUMHUH, OWUOJIOTHH,
NOHUMAaHUSl OCHOBHBIX TEHJEHUMH pPa3BUTHUS SKOHOMHKM U OOILECTBEHHOU
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B  COBPEMEHHBIX LHUQPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX ISl JAJIbHEHUILEro
oOpa3oBaHHMsIT W B TIOBCEAHEBHOM XU3HU. B TO e BpeMms oOBiIajieHUE
a0CTpaKTHBIMM UM  JIOTHYECKH CTPOTMMHU  KOHCTPYKLMSIMHU  alreOpbl U
MaTEMaTUYECKOr0 aHalh3a pa3BUBAET YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JIOKa3bIBATh YTBEPKACHUS C MOMOLIBIO UHIYKLINU
U paccyXJaTh JEIYKTUBHO, MCIOJIb30BaThb OOOOIIEHHWE M KOHKPETU3AIUIo,
a0CTparupoBaHWE€ M AaHAJOrUIO, (OPMUPYET KpEaTMBHOE M KPUTHYECKOE
MBIILIJIEHUE.

B xone uzyuenus yueObHoro kypca «Anredpa U Hayajaa MaTeMaTU4eCKOro
aHaIKM3a» 00ydYarouMecs MoJy4yaroT HOBBIM OMbBIT PELIEHUs MPUKIIAIHBIX 3a1a4,
CaMOCTOATENILHOTO ~ NOCTPOEHUS ~ MaTeMaTHYECKUX  MOJENEeH  pealbHbIX
CUTYallMi, UHTEPNPETALNN MOJYUYEHHBIX PEIICHUN, 3HAKOMATCS ¢ MpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U HUCKYCCTBE, C
BBIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VYueOHblil kKypc 00J1a/1aeT 3HaUYUTEIbHBIM BOCIIUTATEIIBHBIM MTOTEHIIMAJIOM,
KOTOPBIM peanu3yercss Kak uepe3 Y4eOHBIM MaTepuas, CIOCOOCTBYIOIIUMA
(OpMHUPOBAHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK U 4Yepe3 crelupuKky ydyeOHOU
NEeATeNIbHOCTU, TpeOyIoliell MNpoAOIKUTEIbHON KOHILEHTPAIlMM BHUMAHUSI,
CaMOCTOATENIbHOCTH, AKKYpaTHOCTHU W OTBETCTBEHHOCTH 3a IMOJYYEHHBIN
pe3yibTar.

B ocHoBe meronuku oOydyeHus anreOpe M HayajgaM MaTeMaTHYeCKOro
aHaJIM3a JISKUT JEATEIbHOCTHBIN IPUHIIUI O0yYEHUS.

B crpykrype ydeOHOro kypca «Anredpa M Hayajia MaTeMaTHUYECKOIO
aHaJIM3a» BBIACJIEHBl CIEIYIOUUME COAEPKATEIbHO-METOUUYECKUE JIMHHUH:
«YUucna wu  BeludciaeHus», «@DPyHKUMM U rpapukn», «YpaBHEHUS U
HepaBeHCTBa», «Havaia MaremMarnyeckoro aHann3a», « MHOXKeCTBa U JIOTHUKay.
Bce oOCHOBHbIE COAEpKATEIBHO-METOAUYECKUE JIMHUM HM3Yy4aloTcsd Ha
NPOTSHKEHUU JBYX JIET 00y4YeHHUsI Ha YPOBHE CpEeJHEro oOmiero oopa3oBaHus,
€CTECTBEHHO JOIOJIHSISA APYT APYra U NOCTENIEHHO HACHIIAsICh HOBBIMU TEMaMU
U pazgenamu. J[aHHBIA ydeOHBIM KypcC SIBISIETCSI MHTEIPATUBHBIM, MOCKOJIBKY
o0beuHSAET B ceOE COAEP)KAHME HECKOJIBbKUX MaTEeMaTHYECKUX JUCLUIUIMH,
TaKMX Kak airedpa, TPUTOHOMETPHUS, MAaTEMaTUYECKUH aHallu3, TEOpHs
MHOXXECTB, MaTeMaTuyeckas Jioruka u jgapyrue. Ilo mepe Toro kak
oOyyaronyecs: OBJIaJEBalOT BCE 0oJiee IMHUPOKUM MAaTEMATUUYECKUM aIIapaToM,
y HUX TNOCJIEIOBATEIbHO (POPMUPYETCSI U COBEPLIEHCTBYETCSI YMEHUE CTPOUTH
MaTEMaTUYECKyl0  MOJENb pPEAIbHOM  CUTyallud, NPUMEHSITb 3HAHMS,



NOJIYYEHHBIE MPU U3YYEHUH Y4e€OHOro Kypca, Uil PElIeHUs CAMOCTOSITENbHO
c(hOpMyTUPOBAHHOW MaTEMaTUYECKOM 3aJadyd, a 3aTeéM HMHTEpPIPETUPOBATH
CBOM OTBET.

CopepxatenbHo-MeToAMYECKass JIMHUS  «Yucna U BBIYMCICHUSD
3aBepiaeT (OPMHPOBAHUE HABBIKOB MCIIOJIb30BAHUS JIEMCTBUTEIBHBIX YHUCEN,
KOTOpO€ OBbLIO HayaTO Ha YPOBHE OCHOBHOIO oOuIero oopaszoBanus. Ha ypoBHe
cpenHero oOuiero oopasoBaHusi 0co00e BHUMaHUE yeseTcs (OpMUPOBAHUIO
HABBIKOB pallMOHAIbHBIX BBIYMCIICHUH, BKJIIOYAIOIIMX B ce0s MCIOJIb30BaHUE
paznuyHbIX (OpM 3amMcH YMCa, yYMEHWE JellaTh NPUKHUAKY, BBINOIHATH
npUOIMKEHHBIE BBIYUCIEHUS, OLEHUBATH YHMCIIOBBIE BbIpaXXEHMs, paboOTaTh C
MaTEMaTUYECKUMHU KOHCTAHTaMH. 3HAKOMbIE OOyYaroIIMMCSi MHOKECTBa
HATYpaJbHBIX, LIEJIbIX, PALIMOHAJIBHBIX U JIEUCTBUTENIbHBIX YUCEN JOMOJIHSIIOTCS
MHO>XECTBOM KOMIUIEKCHBIX 4Hcel. B KaxIoM U3 3THUX MHOXECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIE €My cCIelUu(HUecKre 3aJaud U Olepaluu:
JICJICHHE HalleJIo, ONEpUPOBAHUE OCTATKAMU Ha MHOXECTBE LIEJIbIX YHUCEN,
0CcOObIe CBOMCTBA pallMOHAIBHBIX U UPPALMOHAIBHBIX YKCEN, apU(PMETUYECKHE
onepaluy, a TaKXKe M3BJICUECHUE KOPHS HATypaJbHOM CTENEHU HAa MHOYKECTBE
KOMIUIEKCHBIX 4YHCeNl. biarogapsi MmocienoBaTelbHOMY pPaCHIMPEHUI0 Kpyra
UCIOJIb3YEMbIX YHCENl U 3HAKOMCTBY C BO3MOKHOCTSIMU WX HPUMEHEHMS s
pelIeHusl pa3iuYHbIX 3a4ad  (POpMHUPYETCS MPEACTABICHHE O EAUHCTBE
MaTEMaTUKH Kak HayKd U €€ poJid B MOCTPOEHUU MOJENEH pealbHOr0 MUpa,
HIUPOKO MCIOJIB3YIOTCSI 0000IICHUE U KOHKPETU3AIIUS.

JIuaus «YpaBHEHUS] U HEPABEHCTBA» PEAM3YETCS HA MPOTSHKEHUH BCETrO
0o0yueHHUsI Ha YPOBHE CpPEIHEro oO0Iiero oOpa3oBaHUs, MOCKOJBKY B KaXKJIOM
paznene IIporpaMMbl MpeayCMOTPEHO PEIIEHHE COOTBETCTBYHOUIMX 3aaay. B
pe3ynbTaTe O0O0ydYarolluecs OBJIAJIEBAIOT pPa3JIMYHBIMM METOAAMHU pEUICHUS
palMOHAIBHBIX, HWPPALMOHAIBHBIX, IOKA3aTeJbHbIX, JIOTApU(PMUUECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKXKe 3ajad,
cozepxammx napamerpsl. [lodydeHHble yMEHUS LIMPOKO HMCMOJIb3YIOTCS IpPH
UCCJIEOBaHUM (PYHKIUMHA C TIOMOLIBIO MPOU3BOJHOM, TMpU  PEIICHUH
OPUKIAJHBIX 3a/ad M 3aJlad Ha HaXO0XJACHUE HauOOJIbIIMX W HAaUMEHBUINX
3HaueHui QyHkuuu. J[aHHas conxeprkaTesibHAsl JIMHMS BKIIIOYAET B Ce0sl TaKKe
(bopMHpOBaHNWE YMEHHMI BBINOJIHATH Pacu€rhbl 1Mo (GopMmysam, npeoOpa3zoBaHuUs
paloHaNbHBIX, HPPANMOHANBHBIX M TPUTOHOMETPUYECKHX BBIPDAKEHUH, a
TaK)K€ BBIPAXKECHUI, COAepKalUX CTENeHH U JorapudMel. biarogaps usydeHuro
anredpanyeckoro  mMarepuaiga  NPOUCXOAUT  JajibHEillee  pa3BUTHE
AITOPUTMHYECKOTO U a0CTPAKTHOTO MBILUIEHUS 00ydaromuxcs, GopMUpPYIOTCS
HABbIKU JEAYKTHBHBIX PAaCcCYyIEHUH, padOTbl C CHMBOJIbHBIMU (OpMaMH,
IPEICTAaBICHUS 3aKOHOMEPHOCTEH W 3aBUCMMOCTEH B BHJI€ pPABEHCTB H
HepaBeHCTB. Anrebpa npeayiaraeT 3QQEeKTUBHbIE MHCTPYMEHTHI JJI PEIICHUS
PAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 33]1a4, HAIJISIIHO IEMOHCTPUPYET CBOU
BO3MOYHOCTH KakK 3bIKa HAYKH.

CopepxatenbHo-MeToAuuecKass JIMHUS «DYHKIUU U TpaQuKH» TECHO
NeperieTaeTcs ¢ APYruMU JIMHUAMH y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMbICIIE 3aa€T IOCJIEIOBAaTEIbHOCTh M3yYeHUs Marepuana. l3ydeHue
CTENEHHOM, TMOKa3aTelbHOM, JIOrapu(MHUUECKOW U TPUTOHOMETPUUYECKUX
(GyHKUMHA, UX CBOMCTB MU TpaUKOB, UCIOJIb30BAaHUE (PYHKUUH IS peUIeHUsS
3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U PEAbHOM KMU3HU TECHO CBS3aHO KAaK C
MaTEMaTUYECKUM aHAJIU30M, TaK U C pEIEHUEM ypaBHEHUI U HepaBeHCTB. [lpu
3TOM O0OJIbLIOE BHUMAHHME ynensercs (OPMHPOBAHUIO YMEHHUS BBIPAXKATh
dopMynamMu 3aBUCHUMOCTH MEXAY pPa3IMYHbIMU BEJIMYMHAMH, HUCCIEI0BATh



NOJIy4eHHbIE (DYHKIMH, CTPOUTH UX rpaduku. Marepuan 3Tol coaepxKaTeIbHON
JIMHUM HalEJEeH Ha Pa3BUTUE YMEHHM U HaBBIKOB, MO3BOJISIIOLIMX BbIPAKATH
3aBUCUMOCTH MEXJY BEJIMYMHAMH B pa3IMyHON (opMe: aHaTUTUYECKOM,
rpaduyeckoii U cioBecHOM. Ero wu3ydeHue CnocoOCTBYET pPa3BUTHIO
AITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K O00OIIEHUIO U KOHKPETU3ALINH,
VCIIOJIb30BAHUIO AHAJIOTUH.

CopepxatenbHas JuHUs «Havala MaTeMaTHyecKoro aHajiau3ay MO3BOJISET
CYIIECTBEHHO pAaCUIMPHUTh KPYr Kak MaTeMaTH4YeCKUX, TaK U IPHUKIATHBIX
3a]1a4, JOCTYIHBIX O0y4aroUIMMCs, TaK KaK y HHMX IOSBISETCA BO3MOXXHOCTb
CTpOUTh TpadUKU CIOXKHBIX (DYHKIUH, ONpEeNensiTh HUX HauOOJbIIME H
HAaMMEHbIIME 3HAYEHUS, BBIUYUCIATh TUIONaaAn (pUryp u o0ObEMBI T€J, HAXOAUTh
CKOPOCTHU M YCKOpEHUs MmpoueccoB. J[aHHas coiepKaTesibHasl IMHUSI OTKPbIBAET
HOBBIE BO3MOXXHOCTH TIOCTPOCHHMSI MAaTEMaTUYECKUX MOJENEH peasbHbIX
CUTYAllMi, MO3BOJIIET HAXOJUTh HAWJIy4IlEe PEIICHHE B MPHUKIAJHBIX, B TOM
YUCJIE€ COUMAJIbHO-3KOHOMUYECKHX, 3ajJadax. 3HAKOMCTBO C OCHOBamMu
MaTEMaTUYECKOr0  aHaju3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPAKTHOIO,
(OpMaNTbHO-JIOTMYECKOT0 U KPEaTUBHOI'O MBIIUIEHUS, (POPMUPOBAHUIO YMEHUN
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaT€MAaTHUKM B HAayKe, TEXHUKE U
uckycctBe. O0yyaromuecs: y3HatoT O BBIJAIOLIMXCS Pe3yJibTaTax, MOJy4YEeHHbIX
B XO/JI€ Pa3BUTHS MATEMAaTHKU KaK HAyKH, U 00 UX aBTOpax.

CopepxaTenbHO-MeTOANYECKas TUHUS « MHOKECTBA U JIOTUKA» BKIIIOYAET
B Ce0sl JIEMEHThl TEOPUU MHOXKECTB U MAaTEMaTUYECKOH JIOTMKHU. TeopeTHko-
MHO>KECTBEHHBIE MPEJCTABIEHUSI IPOHU3BIBAIOT BECh KypC IIKOJIbHOM
MaTEeMaTUKH W MPEeUIaraloT HauboJiee YHUBEPCAIbHBIN S3bIK, OOBEIUHSAIOIINN
BCE pas3lenbl MaTreMaTHUKM M €€ MPUIOKEHUW, OHM CBS3BIBAIOT pa3HbIC
MaTeMaTUYEeCKUe TUCUMUIUIMHBI U UX NMPUIIOKEHUS B enuHoe 1enoe. [loaromy
BaXXHO  J1aTb  BO3MOXKHOCTh  OOydaromiemMycsi MOHHUMAThb  TEOPETHKO-
MHO>KECTBEHHBIH SI3bIK COBPEMEHHON MaTE€MaTUKH M HCIOJb30BaTh €ro JUis
BBIPAKEHUSI CBOMX MbICHEH. JIpyrMM Ba)XKHbIM NPU3HAKOM MaTeMaTHKU Kak
HAayKH CJIelyeT NPU3HATh CBOMCTBEHHYIO €W CTPOTrOCTb OOOCHOBAaHUM W
CJIeIOBaHUE  ONpPENENEHHBIM  MpaBWJIaM  IOCTPOCHUS  JIOKA3aTeNIbCTB.
3HAKOMCTBO C JIEMEHTAMH MAaTEMaTUYECKOM JIOTMKU CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUIEHUSI OO0Yy4YalolIMUXCs, TO3BOJIIET WM CTPOUTh CBOM
pacCykJIeHHs Ha OCHOBE JIOTMYECKHMX HpaBuwi, (QOPMUPYET HABBIKH
KPUTHUYECKOTO MBIIILJICHUS.

B yuebHoM kypce «AunreOpa M Hayaiza MaTeMaTHYECKOrO aHaIU3ay
IPUCYTCTBYIOT OCHOBBI MaTEMAaTUYECKOTO MOJEIUPOBAHUS, KOTOPbIE IPU3BAHbI
CIocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOEHHUS MOJIENEH pealbHbIX
CUTYallMi, MCCIIEOBAaHUS 3TUX MOJENEH ¢ IMOMOIIbIO ammapara aireopbl u
MaTEMaTUYECKOTO aHAJIM3a, UHTEPIPETAMU MOTYYEHHBIX pe3ybTaToB. Takue
3aJlaHds BIUIETEHbl B KaXIbld M3 Pa3JeloB MPOrpaMMbl, IMOCKOJBbKY BECh
MaTepuall y4eOHOro Kypca HIMPOKO MCHOJIb3YETCs JIsl pEelIeHUs! MPUKIIATHBIX
3amay. Ilpm pemeHuM peanbHBIX MPAKTHUECKUX 3a1ad  oOywaroluecs
pa3BUBAIOT  HAOMIOAATENIbHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsl, MUCMOIB30BATh AHAIOTHUIO, 0000IATh U KOHKPETU3HPOBATH
npobnemy. JlesTenbHOCTh 10 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX
3aJ1a4 OpraHU3yeTcs B MPOIECCE U3YUEHHS BCEX TEM y4eOHOro Kypca «Airedpa
Y Hayajla MaTEMaTUYECKOTO aHAIN3a.

Ha wusyuenne yudeOHOro kypca «AireOpa ¥ Hayajga MaTeMaTHYECKOIO
aHanu3a» otBoauTcsa 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B HeJenio), B
11 xnmacce — 136 yacoB (4 yaca B HEJETIO).



COIAEPKAHUE OBYUEHUA
10 KVIACC

Yucaa u BBIYMCTCHUS

Paunonanbubie yucna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHbIe nepuoauyeckue podu. [IpuMenenue npodeil u MPOLEHTOB st
pelIeHus] TPUKIAJAHbIX 3a]ad U3 Pa3jIM4yHbIX OTpacied 3HAHUM M peaibHON
AKU3HU.

JlelicTBUTENbHBIE 4YHWCA. PanMOHaNbHBIE W HUPPALMOHAIBHBIE YHCIA.
Apudmernueckue onepanud € JEUCTBUTENbHBIMU  4YHMciIaMu. Moaynb
JNEHUCTBUTENBHOIO 4HciIa W ero cpoiicTBa. I[IpuOnmkE€HHBIE BBIYUCICHMUS,
paBuiia OKPYTJICHUS, TPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUI.

Crenenp ¢ wnenpiM nokaszarenemM. buHom Herotona. HMcmosb3oBanue
noaxonasmend (GopMbl  3alMCH  JICUCTBUTENIbHBIX YHMCEN JJIA  PELICHUS
NPAKTUYECKUX 3a]a4 U MPEACTABICHUS TaHHbIX.

ApudmMernyecknii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHb C palMOHAIBHBIM TIOKA3aTeleM W €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIEM.

Jlorapupm umcna. CpoiictBa jorapupma. JlecsiTUUHbIE W HaTypaibHbIC
J0Tapu(pMBI.

CuHycC, KOCHUHYC, TAHI€HC, KOTAHI€HC YMCJIOBOTO0 apryMeHTa. ApKCHHYC,
ApPKKOCHUHYC M apKTaHT'€HC YUCJIOBOI'O apryMEHTA.

YpaBHeHMS U HEPABEHCTBA

ToxxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHUE, KOpPEHb
ypaBHeHUs. PaBHOCHIIbHBIE YPAaBHEHUS U YpaBHEHHUsI-cleACTBUsA. HepaBeHCTBO,
pelieHre HEPaBEeHCTBA.

OCHOBHBIE METO/IbI PEIIECHHUS LIEJIBIX U APOOHO-PALIMOHATIBHBIX YPaBHEHUN
Y HEpaBEHCTB. MHOTOWIEHbI OT OJHOW MepeMeHHOM. JleleHne MHOTro4ieHa Ha
MHOIO4YJIEH C ocTratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEJIBIMHU
kor¢punrenramu. Teopema Buera.

[TpeoOpa3oBaHusl YUCIOBBIX BBIPAXKEHUM, COJEPKAINUX CTEIEHU U KOPHHU.

UppaunonanbHeie  ypaBHeHHs.  OCHOBHbIE ~ METOAbl  pELIEHUs
UPpaLMOHATIBHBIX YPABHEHHI.

[TokazarenbHble ypaBHeHUsI. OCHOBHBIE METO/]IbI PEILICHUS MOKa3aTEIbHBIX
YPaBHEHHU.

[TpeoOpa3zoBaHue BBIpAXKEHHI, COAEPIKAIUX JTOrapru(MBbI.

Jlorapupmuueckue  ypaBHeHHs.  OCHOBHbIE ~ METOABI  PEIICHUS
JOrapu(pMUYECKUX YPABHEHH.

OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIblL. [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPKCHUI. Pemenne TPUTOHOMETPUUYECKUX
YPaBHEHH.

Pemienne crucrem nuHEHHBIX ypaBHEHHMM. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHu. Omnpenenutens MaTpulbl 2X2, €ro reOMETPUYECKUH CMBICT H
CBOWCTBA, BBIYMCICHUE €ro 3HAYCHMS, NPUMEHECHHE ONPENCIUTENs s
pElIEHNsT CUCTEMBI JIMHEMHBIX YpaBHEHUM. PelleHne NpuKIagHbIX 3a7ad C
IIOMOIIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHMH. lccimenoBaHne mNOCTPOCHHOU
MOJEJIH C IOMOILBIO MAaTPULL U ONIPEACIIUTEIIEH.

[TocTpoeHre MAaTEMATUYECKUX MOJEIEN PEATIbHOM CUTYAIMU C MOMOIIBIO
yYpaBHEHHMU U HepaBeHCTB. [IpuMeHeHrne ypaBHEHHI U HEPABEHCTB K PEIICHUIO



MaTeMaTUYECKUX 3a]ad M 3aJa4 M3 PA3IMYHbIX O0JIacTeil HAYKU M peabHOU
AKU3HU.

DOyukuuu ¥ rpapuku

@yHKIMA, cnocoObl 3a7aHus (QyHKUuMU. B3auMHO oOpaTHble (YHKUHU.
Komnosunust ¢yukiuit. ['paduk dyHkuu. DieMeHTapHble NpeoOpa3oBaHus
rpa@uKoB QyHKIIMIA.

O6umactb onpeneneHus 1 MHOKECTBO 3HaUeHU pyHkuuu. Hynu GyHkumm.
[TpoMexxyTKH  3HAKOMOCTOSIHCTBA.  YETHbIE WM HEYETHbIE  (DYHKIIMM.
[lepuonnueckue  QyHkuuu.  IIpoMeXKyTKM  MOHOTOHHOCTHM  (DYHKIIMH.
Makcumymbl 1 MUHUMYMbI QyHKuu. HanOonblllee 1 HaMMEHbILIEE 3HAYEHUS
(yHKUIMU HA TPOMEKYTKE.

Jlunelinas, KBagpaTU4YHasi U JpOOHO-IMHENHAs (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPAPUKOB.

CreneHHast pyHKIMS C HATYpaJIbHBIM U LIeJbIM Moka3aTeneM. E€ cBoiicTBa
u rpadpuk. CpoiicTBa U rpauk KOpHS N-OM CTENEHH KaK (PYHKUMU OOpaTHOU
CTENIEHU C HaTypaJbHbIM ITOKA3aTEJIEM.

[Toka3zarenbHas u jgorapupmuyeckas (yHKLIHUHU, UX CBOWCTBA U IPAPUKH.
Hcnonb3oBanue rpadukoB GyHKUUNA JUIsl pELICHUS] ypaBHEHUIA.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpPEAEIECHUE TPUTOHOMETPHUUECKHUX
(yHKUMI YUCIIOBOTO apryMEHTA.

@DyHKIIMOHAJIbHBIE 3aBUCUMOCTH B PEAJbHBIX Ipolieccax U SBJICHUSX.
['pacduku peanbHbIX 3aBUCUMOCTEH.

HavaJjia MaTeMaTH4eCKOro aHaJIn3a

ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS ITOCHEIOBATEIbHOCTENH. MeTon
MaTeMaTUYeCKON UHIYKIUH. MOHOTOHHBIE U OrpaHUYCHHbIE
noclieoBaTeNbHOCTU. IcTOpHsI BOBHUKHOBEHUSI MAaTEMAaTUYECKOTIO aHAIM3a Kak
aHanM3a OECKOHEYHO MaJbIX.

Apudpmernyeckass M TE€OMETpUYECKas  MPOrpeccud. beckoHeyHo
yObIBaroiiasi reomerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH
r€OMETPUYECKON Iporpeccur. JIMHEHHbI U 3KCIIOHEHIMAIBHBIN pocT. Yuncio
e. @opMmyiia CII0XKHBIX MPOLIEHTOB. VCcnoap30BaHNE MPOrPECCUU ISl pEeUIeHUs
peanbHbIX 3a]a4 NPUKIIATHOTO XapaKTepa.

HenpepriBubie QyHkMU U uUx cBoMcTBa. TOUYkM pa3pbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuid. CBoicTBa (DyHKLUMI HENpepbIBHBIX Ha oTpe3ke. Meron
WMHTEPBAJIOB /I pELIEHUs] HEpaBEeHCTB. lIpuMeHeHue CBONCTB HEMpPEpPBIBHBIX
(GyHKUMN [UIsl petieHus 3a1ad.

Ileppass u  BTOpas  mnpousBojAHble  (QyHkuuu.  OmnpenenenHue,
reOMETpUYECKUA W (U3MYECKHMI  CMBICI  MPOU3BOJHON.  YpaBHEHUE
KacaTeJbHOH K rpaduKy QyHKUIHUU.

[TpousBoaHble  37eMeHTapHbIX  QyHKUMdA. [IpomsBomHas  cymwmbl,
POU3BEAEHUS, YACTHOT'O U KOMITO3ULIMK (PYHKIUH.

MHoxecTBa H JIOTHKA

MHO»XeCTBO, ONepalnuy HajJ MHOXECTBAMU W MX CBOMCTBA. /(marpaMmsl
Oitnepa—Benna. IlpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO ammnapara s
OMMCAaHUS PEAIbHBIX MPOLECCOB W SIBJICHUW, MPU PELICHUU 3a/]ad U3 APYTHX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOr0 00BbEKTA, CIEJICTBUE,
JI0Ka3aTeJbCTBO, PABHOCHJIbHBIE YPABHEHHS.

11 KVIACC



Yuciaa u BBIYMCICHUS

Harypanbuble u wnensie uucia. [IpuMeHeHHe NpPU3HAKOB JIEIUMOCTH
HEJIBIX YKces, Haubonbiuil oommit nenurens (nanee — HOJl) u HaumeHbliee
obmee kpatHoe (nanee — HOK), octaTtkoB o moaysnto, anroputMa EBknnna st
pelieHus 3aa4 B 1EJIbIX Yuciax.

KommnekcHble uncna. AnreOpanyeckas W TpUTOHOMETpUYecKas (HOpMbl
3alMCH KOMIUIEKCHOrO 4yucia. ApupMeTHuyecKkre onepanuu ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHne KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHm n-o cCTenmeHM W3 KOMIUIEKCHOIO YHCIIA.
[IpumeHeHne  KOMIUIEKCHBIX  4YMCeNl Uil  pelieHus  (U3HYECKUX U
r€OMETPUYECKUX 3a]1aY.

YpaBHeHMs 1 HEPaBEHCTBA

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

OTO6op KOpHEW TPUrOHOMETPUYECKHX YpPAaBHEHHMH €  IOMOLIBIO

TPUTOHOMETPHUUECKOMN OKPY>KHOCTH. Pewmenne TPUTOHOMETPHUUECKUX
HEPABEHCTB.

OCHOBHBIE METOJbl pEUICHUS MOKA3aTeJbHbIX M JIOrapu(pMHUUECKHX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELICHUS CHUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATIbHBIX, TOKA3aTEIbHBIX U JIOrapU(PMUUECKUX YPABHEHUN.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApAMETPaMHu.

[IpumMeHeHne ypaBHEHHMM, CHUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTUYECKUX 3aad M 3a7a4 M3 PA3IMYHbIX O0JIaCTel HAYKU M peabHOU
KU3HU, UHTEPIPETALMS OTYUYEHHBIX PE3YyIbTaTOB.

DOyHkuuu ¥ rpapuku

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

Tpuronomerpuyeckue (PyHKIIMU, UX CBOMCTBA U Tpa(UKH.

I'paduueckrie METObI pelIeHUs] YpaBHEHUI U HEpaBeHCTB. | paduueckue
METO/Ibl PELIEHUS 3a/1a4 C apaMeTPaMHu.

Hcnonb3oBanue rpadukoB (yHKUMNA JUIsl MCCIEIOBAaHUS MPOLIECCOB U
3aBUCUMOCTEH, KOTOPbI€ BOZHUKAIOT MPHU PELICHUU 3aJ1a4y U3 JIPYTUX y4eOHBIX
IPEIMETOB U PEANIbHOU KU3HH.

HavaJjia MaTeMaTH4eCKOro aHaJIn3a

[TpumeHeHue npou3BOHON K HCCAeA0BaHUIO (YHKIIMI HA MOHOTOHHOCTb
U dKcTpemMyMbl. HaxoxzaeHue HauOOJBIIEr0O W HAUMEHBIIEr0 3HAYEHUU
HENPEPbIBHON (PYHKLMHU HA OTPE3KE.

[IpumeHeHue NpoOU3BOAHON JJII HAXOXKACHHSI HAWIYYIIEro pEIIeHHs B
OPUKIAJHBIX 3aja4ax, JUIsl ONpEIeNeHUs] CKOPOCTH M YCKOpPEHHUs Ipollecca,
3a1aHHOTO (hOPMYJION WITU TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBOoOpa3HbiX. [lepBooOpazHbie
aneMeHTapHbIX QyHKUuMH. [IpaBuina Haxox1eHus 1epBOOOPa3HbIX.

WNurerpan.  I'eomMeTpuuYeckuid  CMBICI  MHTErpaja.  Bpraucienue
onpenenéHHoro uaTerpana no gopmyne Hetotona-JleitOuuiia.

[TpumeHeHue uHTErpana A HaxXOXXJIEHUs IUIOMAJeH IUIOCKUX (uryp u
00BEMOB r€OMETPUYECKUX TEJL.

[Tpumepsl pemenuid quddepeHunanbHbIX ypaBHEHUH. Maremaruueckoe
MOJIEIMPOBAHUE pEATbHBIX MPOLECCOB C MNOMOIIBIO U PepeHInaTbHBIX
YPaBHEHHUI.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA VYYEBHOI'O KVYPCA
«AJITEBPA U _ HAYAJIA MATEMATUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJAHEI'O OBIIEI'O
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpamaaHCKOro BOCIIMTAHMS:

c()OPMHUPOBAHHOCTh  TPAXIAHCKOM  MNO3MUMU  OOydyaromerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 OOIIECTBa, IPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYD, SIBJICHUH,
IpoLeayp TPaKIAHCKOTO 00I1IecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMEHUue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA WHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) IaTPHOTHUYECKOTr0 BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTh POCCUMUCKON TpaXJaHCKOM UJICHTUYHOCTU, YBAKCHUS
K MPOIJIOMY U HACTOSIIEMY POCCUICKON MaTEMaTUKH, IEHHOCTHOE OTHOIICHHE
K JOCTHKEHUSIM POCCHHUCKHX MATEMaTUKOB M POCCUKCKOM MaTeMaTH4ECKOU
IIKOJIbI, MCIOJb30BAHUE ATUX JOCTHKEHHUW B JPYrMX HAyKax, TEXHOJIOTHSX,
chepax YKOHOMHUKHU;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE JyXOBHBIX LEHHOCTEN POCCUICKOTO Hapoja,
c(OPMHUPOBAHHOCTh HPABCTBEHHOIO CO3HAHMS, STUYECKOTO IOBEICHMS,
CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHHEM JOCTWKEHUW HayKu U
NESATENbHOCTbIO YYEHOT0, OCO3HAaHWE JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYHMBOTO OyAyIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MHpPY, BKIIIOYas 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad, peneHnu, paccyXIeHUN,
BOCIIPUMMYHMBOCTh K MAaTEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHUS:

c(OPMUPOBAHHOCTh YMEHHS NPHUMEHATh MATEMATHYECKUE 3HAHUS B
UHTEpEecax 370pOBOro M Oe3omacHOro oOpa3a KU3HHU, OTBETCTBEHHOE
OTHOUIEHUE K CBOEMY 3/I0pPOBbIO (370pOBOE NUTaHUE, CcOaJaHCUPOBAHHBIN
PEXUM 3aHATUNA U OTIbIXA, PETyJsipHAs PU3NYECKasi aKTUBHOCTH), (pu3nyeckoe
COBEPILIEHCTBOBAHKE npu 3AHATHUSX CIIOPTUBHO-030POBUTEIBHON
JEeSTENbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpyAY, OCO3HAaHHWE UEHHOCTH TPYJOJIOOMs, HMHTEpPEC K
pasiM4HBIM _ cepaM  MPO(YECCHOHANBHON  IESTENBHOCTH, —CBSI3aHHBIM  C
MaTEeMaTUKONW M €€ MPUIOKEHUSMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymieit mpodeccuu W peaau3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHbI,
FOTOBHOCTh M  CIOCOOHOCTh K  MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000Opa30BaHUIO Ha MPOTSHKEHUM BCEW >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELLICHUHU MTPAKTUYECKUX 3a]1a4 MaTEMaTUYECKON HApPaBI€HHOCTH;

7) 3K0JIOrM4eCKOTr0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpbl, NOHMMAaHHUE BIUSHUS
COLIMAJIBHO-DKOHOMHYECKUX  MPOLIECCOB HA  COCTOSHHE MPUPOJHON H
COLIMAJIBHOM Cpelibl, OCO3HAaHWE TIJIO0AJIBHOIO XapakTepa 3KOJOTMYECKHX
npo0sieM, OpUEHTALMSI Ha TPUMEHEHUE MaTEMaTUUYECKUX 3HAHUI NIl pelueHus



3a/1ay B 00J1aCTU OKPYKaIOMIEH cpe/ibl, MIIaHUPOBAHUE MTOCTYIKOB U OLIEHKU MX
BO3MO>KHBIX MOCJICACTBUMN JIJIs1 OKPYKAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM U  OOIIECTBEHHOW TMPAKTUKUA, IOHUMAaHHE
MaTeMaTU4YeCKOM HayKd Kak c(epbl ueloBEeYECKOW IesTETbHOCTH, ITANOB €&
pa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTHUS I[MBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTypOl KaK CpPEJCTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYILIECTBJISITh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIbTATDI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiicCTBUS

Bba3oBble Jiornvyeckue AeiicTBUA:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIC TPU3HAKH MATEMATHYECKHUX
OOBEKTOB, TMOHATUH, OTHOLIEHUH MEXIy MOHATHAMHU, (OPMYIHPOBATH
onpeaeneHus HOHSTHH, yCTaHaBJIMBATh CYILIECTBEHHBIN IPU3HAK
KJaccu(UKauy, OCHOBaHUSA g OOOOIIEHHS] M CpaBHEHUS, KPUTEPHUH
IPOBOJMMOTI0 aHAIMN3a;

BOCIPUHUMATh, (OPMYJIUPOBATH M  NPEOOpPa3OBBIBATh  CYXKJICHUSA:
YTBEPAUTEIbHBIE U OTPULATENIbHBIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

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

JIeNaTh BBIBOJBI C HMCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKIIIOUEHHI, YMO3aKIIOUECHUI 110 aHAJIOTHH;

IPOBOJUTh CaMOCTOSATEIILHO JI0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPXKJECHUNA (IpsIMbIE W OT MPOTHUBHOIO), BBICTPaMBaTh APryMEHTAIIMIO,
OPUBOJUTH TPUMEPBl M  KOHTPIPUMEPBI, OOOCHOBBIBaTH COOCTBEHHBIE
CY)KJICHUS U BBIBObI;

BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pelIeHUs, BbIOMpaThb HauOoyiee TNOAXOAAIUKA C  y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarTenbckne 1eiicTBUS:

UCII0JIb30BaTh BOMPOCHI KAK HCCIIEOBATENbCKUNA MHCTPYMEHT MO3HAHUA,
dopMyaMpoBaTh  BOMNPOCHI, (UKCHPYIOLIUME MPOTUBOpPEUYUE, MpoOJIemMYy,
yCTaHaBJIMBaTh UICKOMOE U JaHHOE, ()OPMHUPOBATH TMIOTE3Y, ApryMEHTUPOBATh
CBOIO MO3UIINI0, MHEHUE;

IPOBOJUTH CaMOCTOATEIBLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa,
SABJICHHS, TPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXJIy OOBEKTamH,
SBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOJIBI MO pe3yJibTaTam
IPOBEIEHHOIO HAOIIOJEHUS, HCCIEN0BAaHUS, OLEHUBATh JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OILEHNUI;

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

Pabora ¢ unpopmaumeii:

BBISIBIATh Je(ULIUTHI MH(OpPMAIMHU, JAHHBIX, HEOOXOJMMBIX NJIsi OTBETa
Ha BONPOC U JJIs PEIICHUS 3a7a4u;



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

CTPYKTYpPUPOBATh UHPOPMALIMIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh TpaUyuecKy;

OLICHUBATh HaJEXKHOCTD uH(popmMaIun o CaMOCTOSITEIILHO
c(hOpMyYJTUPOBAHHBIM KPUTEPUSIM.

KoMMmyHHKaTHBHbBIE YHHBepcaibHbIe YUueOHbIe 1eliCTBUSs

OO0uenue:

BOCHPUHUMAaTh M  (OpPMYyJIHpPOBaTH CYXKIEHUS B COOTBETCTBUM C
YCIIOBUSIMH M LEJISIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BbIPaXXaTh CBOKO TOUKY
3pEHUs B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBATh MOSCHEHUS 10 XOJ1y pPELIEHUs
3aJ1a4yl, KOMMEHTUPOBAThH MMOTYYEHHBIN pe3yJIbTaT;

B X0J1€ 00CYXJEHUS 33]1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npoOieMbl, pelaeMoi 3aJadd, BbICKa3blBaTh MWJIEW, HAIIEJICHHbIE HA IOUCK
pELIeHMs], COMOCTABIATh CBOM CYXXJIEHUS C CYXACHUSIMHU APYIMX YYaCTHHKOB
auanora, 0OHapy>KMBaTh Pa3IMuMe U CXOJICTBO MO3ULMH, B KOPPEKTHOU (hopme
(OopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

OPEACTaBIATh  pe3yJbTaThl  pEIICHUs  3aJauyd,  OKCIEPHUMEHTAa,
UCCJIEIOBaHUS, MPOEKTA, CAMOCTOATEIBbHO BbIOMpATh (pOpMAT BBICTYIUIEHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

PerynsiTuBHbIe YHMBepcajibHbIe YUueOHbIe 1eliCTBUS

Camoopranusanus:

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

CaMOKOHTPOJIb, IMOLMOHANbHBII HHTEJJIEKT:

BJAJ€Th HAaBbIKAMHU II03HABATEJIBHOW PEQPIIEKCUM KaK OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, WX PE3yJIbTaTOB,
BJIAJETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS Mpoliecca U Pe3yJbTara
pelIeHns: MaTeMaTUYeCKOM 3a1auH;

OPEeIBUAETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh HpPH PpPELICHUU
3aJladyd, BHOCUTb KOPPEKTHUBbI B JE€ATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, JAHHBIX, HAMJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa LEJId M YCIOBUAM, OOBSICHATH
OPUYMHBI  JTIOCTMOKEHHUS WMJIM HEJIOCTHKEHUS PpPe3yJbTaTOB JI€ATEIbHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATeIbHOCTD:

NOHMMAaTh W UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHIAUBUAYAJIbHOM padOThl MpU pEUIeHUM Y4eOHBIX 3a/ay, MPUHUMAThH IEJlb
COBMECTHOI JI€ATEIbHOCTH, IJIAHUPOBATh OPraHU3allli0 COBMECTHOW padOThI,
pacnpenensaTh BUJIbl padoT, JOroBapuBaThCs, 00CY AATh MPOLECC U PE3yIbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIIOJICH;

y4acTBOBaTh B IPyNINOBBIX (hopmax padoThl (00CYy)IeHUsl, 0OMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» W WHBIE), BBIIOJHATH CBOK 4YacTb paldOThl U
KOOPJIMHUPOBAaTh CBOM JEHCTBUS C JPYTMMH YIEHAMH KOMAaH]Ibl, OLIEHUBATH
KauyecTBO  CBOEr0  BKJIaJAa B  OOWMHA  NOPOAYKT MO  KPUTEPHUSIM,
c(hOpMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.



HPEIMETHBIE PE3YJIBTATDI

K koniy oOyuenusi B 10 kiacce oOydaromuiicsi MOJYYUT CIEAYIOIIUE
IPEeIMETHBIE PE3YJIBTATHI IO OTACIBHBIM TEMaM padoyeil MporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadaja MaTEMaTUYECKOTO aHAIN3a»:

Yuciia M BBIYMCIICHUSA:

CBOOOJHO OMEPUPOBATH MOHATHUAMH: PAUOHAIBHOE YMCIO0, OECKOHEUHAas
nepuoguyeckas JpoOb, MPOLEHTHI, HPPALMOHATIBHOE YHCIO, MHOXKECTBA
PAlMOHAIIBHBIX U JEUCTBUTEIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh APOOM W TPOLEHTHI JUISl pPELIEHUs NPUKIAJAHBIX 33Ja4 U3
Pa3JIMYHBIX OTpACIICH 3HAHUW U PEaJIbHOU KU3HU;

OPUMEHATh  NPUOIMKEHHBIE  BBIYMCIICHMS, [paBUia  OKPYIJICHHS,
OPUKUIKY U OLIEHKY pe3ysbTaTa BIUYMCICHUM;

CBOOOJHO ONEpUPOBATh IOHATHEM: CTENEHb C IEJIbIM I10Ka3aTeleM,
UCIIOJIb30BaTh MOJAXOJAUIYI0 (OpMy 3amucu JEHCTBUTEIBHBIX YHCEN s
pelIeHHs IPAKTUYECKUX 3a7a4 U MPEACTABICHUS IaHHbIX;

CBOOOJHO  ONEpUpOBaThb  NOHATHEM:  apUPMETUUYECKUA  KOpPEHb
HATypaJbHOU CTEIICHU;

CBOOOJHO  ONEpUpPOBaTH MOHATHEM: CTENEHb C  palUOHAIbHBIM
NIOKa3aTeNeM;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: JOrapupm uucia, IECATUYHBIE U
HaTypaJbHbIE JTOrapu(MBbI;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATh IOHATHUAMH: APKCUHYC, APKKOCHMHYC W apKTaHI'€HC
YUCJIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJHO  ONEpUpPOBaTH  MOHATHSAMHU:  TOXKAECTBO,  YpaBHEHHE,
HEPAaBEHCTBO,  PAaBHOCWIBbHBIE  ypPaBHEHMS W  YPaBHEHMSA-CIEACTBUSA,
PAaBHOCHWJIbHBIE HEPABEHCTBA;

OPUMEHSTh PA3JIMYHBIE METOJbl PEIICHHUS palUOHAIbHBIX M JIPOOHO-
palMOHAIBHBIX YPAaBHEHHM, NPUMEHATh METOJI WMHTEPBAJIOB I pEUICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: MHOTOWIEH OT OJHOW NMEPEMEHHOM,
MHOTOWIEH C LEJIbIMH KO3((PUIMEHTaMH, KOPHU MHOrOYJI€Ha, MPUMEHSThH
JEJIEHUE MHOTO4WIEHAa Ha MHOTOWIEH C OCTATKOM, TeopeMy be3y m Teopemy
Buera qns pemenus 3anad;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH: CHUCTEMa JIMHEHHBIX YpPAaBHEHHI,
MAaTpHIA, OMNPEACIUTENh MAaTPULBl 2 X 2 W €ro reoOMETPUYECKHH CMBICI,
WCIIOJIb30BaTh CBOMCTBA ONpPENEHUTENS 2 X 2 NI BBIYHMCICHUS €r0 3HAYEHUS,
OPUMEHSTh OINPEHCIUTENN JJisi PELICHUS CUCTEMbl JIMHEHWHBIX YpaBHEHH,
MOJENHUPOBATh PEAJIbHBIE CHTyallUM C IIOMOIIBIO CHCTEMBI JIMHEHMHBIX
YPaBHEHHM, HCCIENOBATh IOCTPOCHHBIE MOJEIM C TOMOIIBID MATPHUIl H
ONPENEIIUTENICH, NHTEPIIPETUPOBATH MOJYYEHHBIN PE3yJIbTAaT;

UCIIOJIb30BaTh CBOMCTBA JACMCTBUH € KOPHAMM Uil TpeoOpa3oBaHUs
BBIPAKEHU;

BBINIOJIHATh  NMPE0oOpa30BaHMsI YUCIOBBIX BBIPAKEHUM, COAEpIKAIIUX
CTEIICHH C PallMOHAJIBHBIM ITI0KA3aTEIIEM;

UCII0JIb30BaTh CBOMCTBa  Jiorapu(mosn TUISt npeoOpa3zoBaHus
JOTapu(PMUYECKUX BbIPAKEHUN;



CBOOOJHO ONEPUPOBATH MOHATUAMH: UPPALMOHAIIbHBIE, IOKA3aTEIbHbIE U
Jorapu(pMUYECKUe ypaBHEHUS, HAXOAUTh MX PEIIEHHUS C IMOMOILBIO
PAaBHOCWJIBHBIX TIEPEXO/0B UJIM OCYUIECTBIISISI IPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHBIE  TPUTOHOMETPUYECKHUE bopmynel  auA
npeoOpa3zoBaHUsl TPUTOHOMETPUUYECKHUX BBIPAXKECHHUI;

CBOOOJHO ONEPHUPOBATH TMOHITHEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh HEOOXOoIuMMble (QOpMyNbl JJisi PELIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKHUX YPABHEHUII;

MOJIENIUPOBAaTh pEalbHbIE CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIPAKEHUS, YPAaBHEHHs, HEPABEHCTBA I10 YCIOBHMIO 3a/layd, HCCIEAOBATH
IIOCTPOEHHBIE MOJIEIIH C UCIIOJIB30BAHHUEM almapara ajreOpsl.

@Oyukuuu ¥ rpapuku:

CBOOOJHO OMNEpUPOBATh MOHATUAMM: (YHKLIMS, CHOOCOOBI 3aJaHus
(GyHKUMH, B3aMMHO OOpaTHble (QYHKUOUU, KOMIIO3MLMS (yHKIMH, Tpadux
(yHKUMU, BBIIOJIHATH 3JI€MEHTapHbIE TPeoOpa3oBaHus rpa@uKoB (HyHKIIHIA;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: 00JIACTh ONPENEIECHUS U MHOKECTBO
3HaYeHUN (PYHKLUMH, HYJIU QYHKIUHU, IPOMEKYTKH 3HAKOIMOCTOSHCTBA;

CBOOOJHO OIEpUPOBaTh MOHATHUSAMU: YETHBIE M HEYETHbIE (DYHKIMH,
nepuogndeckue PyHKIUU, IPOMEKYTKH MOHOTOHHOCTH ()YHKLIHUH, MAKCUMYMBI
U MUHUMYMbI (YHKUMH, HAauOOJbIIee M HaUMEHbIIee 3HaueHUuEe (YyHKUHUHU Ha
IPOMEKYTKE;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CTEIIEHHAs (DYHKLHMS C HATYpaJIbHBIM
U LIEJIbIM [TOKa3aTesieM, rpaduk CTeNeHHONW (YHKUMU C HaTypaJIbHBIM U LEIbIM
nokasaresieM, rpaduk KOpHs n-oil CTeNeHu Kak (yHKUUHU OOpaTHOM CTENEHH C
HaTypaJbHBIM I1OKA3aTENEM;

ONepUpOBaTh MOHATUSAMM: JUHEIHAs, KBAaApaTUYHAs U JPOOHO-TUHEHHas
(yHKUMU, BBINOJIHATH O3JEMEHTApHOE UCCIEIOBAaHUE M IOCTPOEHUE MX
rpaduKoB;

CBOOOJIHO ONEpPUPOBATh MOHATHSAMU: MOKa3aTeNbHAs U Jorapupmuieckas
(GyHKUMH, UX CBOMCTBA M rpaMKH, UCIOJIb30BaTh MX TpadUKU Ui pelueHus
ypaBHEHUM;

CBOOOJHO ONEpPUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAS OKPYKHOCTb,
onpeeeHue TPUTOHOMETPUYECKUX (PYHKIMI YUCIIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpaukd (QYHKOUN JUIsl HMCCIEIOBaHUA TMPOLECCOB U
3aBUCUMOCTEW MpHU PEIICHUH 3a7a4 U3 APYTUX YUYEOHBIX MTPEAMETOB U peaIbHOM
YKU3HU, BBIPAXKATh (POpPMYJIaMH 3aBUCHUMOCTH MEXIY BEITUUMHAMMU;

Hauyana MmaTeMaTH4eCcKOro aHa/Iu3a:

CBOOOJIHO OINEPUPOBATH MOHATUAMU: apuPMeTHUECKass U TeOMETpUIecKas
nporpeccusi, 06CKOHEUHO YObIBaIOIasi FEOMETPUYECKas MPOTrPECCusi, TMHEHHBIN
U OKCIOHEHLMAIbHBIA pOCT, (opMysia CIOXKHBIX MPOLEHTOB, HMETh
IPEJCTABJICHNE O KOHCTAHTE;

UCIIOJIb30BaTh MPOIPECCHM ISl PEIICHUs peajbHBbIX 3a/lay MPHUKIaJHOIO

XapakTepa;
CBOOOJTHO OIEPUPOBATH TMOHITHUAMU: IOCIIEAOBATEIILHOCTh, CIIOCOOBI
3a1aHuUs MOCJICIOBATEIBHOCTEH, MOHOTOHHBIC U OrpaHUYCHHBIC

NOCJIEJOBATEIbHOCTA, TOHUMAaTh OCHOBBI 3apOXKJEHUS MaTeMaTHUYECKOIro
aHaJM3a Kak aHajanu3a OCCKOHEYHO MaJIbIX;

CBOOOJHO ONEpUPOBATh MOHATUSAMH: HENpPEpbIBHbIE (YHKIHMH, TOYKU
paspeiBa rpaduka GyHKUNUN, aCUMIITOTHI Ipaduka QyHKINH;

CBOOOJHO ONEPUPOBATH MOHATHEM: (DYHKIIMS, HENPEPbIBHAS HA OTPE3KE,
IPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIUH AJI PELICHUS 3a/1a4;



CBOOOJHO ONEpPUPOBATH MOHATUSMHU: IE€pBas W BTOpPAs MPOU3BOIHBIC
(GyHKUMHU, KacaTenbHas K rpaduky QyHKINH;

BBIYUCIIATH  NPOU3BOJHBIE CyMMBI, IIPOM3BEICHMS, YACTHOTO U
KOMITO3ULIMU IBYX (PYHKIMH, 3HATh IPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIUH;

UCII0JIb30BaTh F€OMETPUYECKUA U (PU3UUYECKUI CMBICT MPOU3BOAHOW st
peleHus 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO ONEpUpPOBaTh MOHATUAMM: MHOXXECTBO, OIEpaluyd HaJ
MHOXECTBaMU;

UCIIOJb30BATh TEOPETHUKO-MHOKECTBEHHBIM ammapar Juid OIHCAHUS
peanbHBIX MPOLECCOB U SBJICHUM, MPU PEUICHUHU 337a4 M3 JAPYTUX YUYEOHBIX
IPEAMETOB;

CBOOOJIHO ONEpPUPOBATh MOHATUSMU: OINpPEICICHHE, TEOPEMA, YpaBHEHHE-
CIEeICTBHE,  CBOWCTBO  MAaTE€MaTHUYeCKOro  O0OBEKTa, J0Ka3aTelbCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U HEPABEHCTBA.

K koniy oOyuenusi B 11 kyacce oOydaromuiicsi MOJYyYUT CIEAYIOIIUE
IpPEeIMETHBIE PE3YJIBTATHI IO OTAEIBHBIM TEMaM padoyeil MporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadaja MaTEMaTUYECKOTO aHATN3a»:

Yuciia ¥ BBIYMCIICHUSA:

CBOOOJHO ONEpUPOBATh MOHATUSAMU: HATypalbHOE M UEJIOE YHUCIIO,
MHOECTBA HATYPAJIbHBIX U LEJbIX YUCEN, UCIIOIb30BaTh MPU3HAKHU JEITUMOCTH
ueneix uncesn, HOJ wm HOK HarypanbHbIX umcen i pelieHus 3anad,
NPUMEHATH anroput™ EBknuna;

CBOOOJHO ONEPHPOBATH MOHIATHEM OCTaTKa MO MOAYJIO, 3alMChIBATh
HaTypaJIbHBIEC YNCIIA B PA3JIMYHBIX O3ULIIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO OIEpPUPOBATh MOHATHSAMHU: KOMIUIEKCHOE YUCIO M MHOKECTBO
KOMIIJIEKCHBIX YHUCEJN, MPEACTABIATh KOMIUIEKCHBIE YKCa B alredpandyeckon u
TPUTOHOMETPUUYECKON (pOopMe, BBIMOIHATH apu(METUYECKHUE ONEpaliid ¢ HUMU
¥ U300pakaTh Ha KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSMH: UPPALMOHAIIbHBIE, IOKA3aTEIbHbIE U
Jorapu(pMUYECKUe HEPABEHCTBA, HAXOJUTh MX PELIEHUS C MOMOIIBIO
PAaBHOCHJIBHBIX ITEPEXOJIOB;

OCYLIECTBJISATH OTOOp KOPHEW NpH PEIIEHHUH TPUTOHOMETPUUYECKOIO
YPaBHEHUS;

CBOOOJHO OIEpPUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoauMble (QOpMyJbl JJisi PELIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKNX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh MOHATUSMU: CUCTEMA U COBOKYITHOCTb YpaBHEHUM
YU HEPAaBEHCTB, PAaBHOCHJIBHBIE CHCTEMBI M CHUCTEMBI-CIEACTBUSA, HAXOIUTH
pElIEHNsT CHCTEMBI M COBOKYIIHOCTEM pAalMOHAIBHBIX, HWPPALHOHAIBHBIX,
NIOKA3aTeNbHbIX U JOrapu(pMUUYECKUX YPABHEHUI U HEPABEHCTB;

permarb palOHAJbHEIE, UPpALMOHAJIBHBIE, IIOKa3aTEeJIbHBIE,
Jorapu(ppMuUyYecKue M TPUTOHOMETPUYECKHME YPABHEHUSI U HEPABEHCTBA,
COZIepIKalllie MOYJIM U IapamMeTpBhl;

IPUMEHSTH TpapruecKrue METOIbI IJIsl PEIICHHs] YPABHEHUI U HEPABEHCTB,
a TaKKe 3a7a4 C mapameTpamu;

MOJIENIMPOBAaTh pEAJbHbIE CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIPAXXECHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHUIO 3a/a4H,
UCCJIeIOBAaTh MOCTPOEHHBIE MOJENIM C HCIOJIb30BAaHHUEM armmapara ainreOpsl,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN PE3yJIbTAT.



DOyukuuu ¥ rpapuku:

CTpOUTh TpaUKH KOMIIO3MLIMH (YHKIHMA C MOMOILBIO 3JIEMEHTApPHOIO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTh TE€OMETpUYeCKHe o00pa3bl YypaBHEHHWI M HEpPAaBEHCTB Ha
KOOPJAMHATHOM TIJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TpAPUKU TPUTOHOMETPUUECKHUX
byHKIMI;

OPUMEHATh (PYHKIMHU JUIsI MOJEIMPOBAHUS MU MCCIEIOBAaHUS peaJbHBIX
IIPOLIECCOB.

HavaJjia MaTeMaTH4eCKOro aHAJIN3a:

UCIIOJIb30BaTh ~ IPOU3BOJHYIO Il  HUCCIeAOBaHMS  (YHKUMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI;

HAXOJUTh HAauOOJbIIEe U HAUMEHbIIee 3HaYeHUs1 (DYHKIIMHM HENPEPBHIBHON
Ha OTpE3Ke;

UCII0JIb30BaTh MPOU3BOAHYIO I HAaXOXKACHHUS HAWIY4YLIEro pEIIeHUs B
OPUKIAJHBIX, B TOM YHUCJIE€ COLUUAIbHO-3KOHOMUYECKUX, 3ajadax, JJid
OIIpEeICNIEHUs] CKOPOCTH M YCKOPEHHs IIpolecca, 3aJaHHOro (popMmysol wiu
rpadukom;

CBOOOJHO OIEpUPOBaTh MOHATUSAMU: IEPBOOOpaA3HaAs, ONPEACIEHHBIN
UHTErpaj, HaXxoJUTh NEPBOOOPA3HbIE 3JIEMEHTAPHBIX (DYHKIMI U BBIYHUCIATH
uHTerpai no popmyne Hetorona-Jleitonuia;

HaXOJUTh IUIOIIAAM IJIOCKUX (GUryp U OO0BEMBI TEl C MOMOUIBIO
WHTErpaa;

UMETh MPEACTABICHUE O MAaTEMAaTUYECKOM MOJEIMPOBAHUU HAa IpPUMEpE
cocTaBiieHHs TUPPepeHIINAIbHBIX YPAaBHEHU;

pemarh NpUKIagHbIe 337]a4H, B TOM YKCJIE COUUATbHO-3KOHOMUYECKOTO U
(du3nuecKoro xapakrepa, CpeICTBaAMU MaTeEMaTUYECKOIO aHaJIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne KoanuyecTBO 4acoB
HanmenoBanue pasienoB DJIeKTPOHHBIE (HM(pPOBHIE)
n/ KonTtpoibHble IIpakTHyeckne
U TeM MPOrpaMmbl Bceero o0pa3oBaTejibHbIE PeCypChI
n padoThI padoThI
https://uchi.ru/
MHoxecTBO .
. http://stratum.ac.ru/ru/education/
JEeUCTBUTEIIHLHBIX UKCEII. )
https://www.ismart.org/
MHorouJjieHbl.
24 1 https://www.yaklass.ru/
PanrionanbHble ypaBHEHUS
https://foxford.ru/ https://educont.ru/
1 HepaBeHCTBA. CUCTEMBI
. . https://mob-edu.com/
/IMHCHHBIX ypaBHCHHUU https://urok.1c.ru/
OyHKINH U TpadUKH.
CrenenHast GyHKITHUS C 12 1 https://urok.1c.ru/
LIEJIBIM MOKa3aTelieM
Apudmerndeckuii KOpeHb
Nn-oi CTEeTNeHU.
15 1 https://urok.l¢c.ru/
UppannonanbHbie
ypaBHEHUS
ITokazaTtenpHas GyHKIUS.
bynxu 10 1 https://urok.1c.ru/
ITokazarenbHbIe ypaBHEHUS
Tpuronomerpudeckue
p ™ 22 1 https://urok.1c.ru/
BBIPAYKEHUS U YPABHEHUS
Jlorapupmuueckas 18 1 https://urok.1c.ru/
byHKIWMSL.




Jlorapudmuueckue
ypaBHEHUA

ITocnenoBaTenrnLHOCTH U

10 1 https://urok.1c.ru/
MIPOrpeCcCHu
HenpepbiBHBIE QYHKIIUH.

20 1 https://urok.1c.ru/
IIpousBoanas
[ToBTOpEHME, 0000IICHHE, _

. 5 2 https://vpr-ege.ru/ege/matematika/
cHCTeMaTu3alys 3HaHUI
OBLIEE KOJIMYECTBO
136 10

YACOB I10 [TIPOT'PAMME




11 KITACC

Ne KoaundyecTBO 4acoB
HaumenoBanmue pa3uesion duekTpoHHbIe (LM pPOBbLIE)
n/ KoHTpoJbHbIE IIpakTHyeckne
U TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
| padoThI padoThI
Uccnenoanne GpyHKIuii ¢
1 . 22 1 https://urok.1c.ru/
MTOMOIIBIO TIPOU3BOTHON
[lepBooOpaznas u
2 P P 12 1 https://urok.1c.ru/
MHTErpai
I'padpuku
TPUTOHOMETPUUECKUX
3 GbyHKITHIA. 14 1 https://urok.1c.ru/
Tpuronomerpuueckue
HEpaBEHCTBA
HppauroHanbHeIe,
MOKa3aTelIbHbIE U
4 24 1 https://urok.1c.ru/
norapudmuyeckue
HEpaBEHCTBA
5 Kommiekchsie uncina 10 1 https://urok.1c.ru/
HarypanbHble u 1iesnbie
6 yp H 10 1 https://urok.1c.ru/
qyucna
Cucrembl paluOHAIbHBIX,
HppaLMOHATBLHBIX
7 MOKa3aTeJIbHBIX U 12 1 https://urok.1c.ru/
Jorapu(pMUIECKIX
YpaBHEHUH




3agaym ¢ mapaMeTpamu 16 1 https://urok.1c.ru/
I1 , 0000 s
OBTOPEHHE, 00O HIGHPUIG 16 2 https://vpr-ege.ru/ege/matematika/
cUCTEMAaTH3aIKs 3HAHUHN
OBLIEE KOJIMYECTBO
136 10

YACOB I10 ITPOTPAMME







IHOYPOYHOE INTAHUPOBAHUME
10 KJTACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHust

JIeKTPOHHbIE
uupposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHOkecTBO, Onepaluu Haj
MHOXECTBAMHU U UX CBOMCTBA

Juarpammel Ditnepa-Benna

IIpumeHeHne TeopeTuKo-
MHO>XECTBEHHOTO aIapara
JUISL peLIeHUs 3a/1a4

PanmonansHbie ynca.
OOBIKHOBEHHBIC U
JECSITUYHBIE TpOOH,
MPOLIEHTHI, 0ECKOHEYHBIE
MEPUOIUYECKHE TPOOH

PanmonansHbIe yncia.
OOBIKHOBEHHBIE U
JECSITHYHBIC TPOOH,
MPOLIEHTHI, OECKOHEUHBIE
MEPUOIUYECKHE TPOOH

[Tpumenenue apobeit u
HPOLICHTOB ISl PEILICHUSI
MPUKIIAIHBIX 3a1a4




[Ipumenenue apobeii n
MPOLEHTOB U1l PEIICHUS
NPUKITAIHBIX 3a/1a9

JlelicTBUTENbHBIE YUCIIA.
PanmonansHuelie u
HMppauroOHaJbHbIC YHCTIA

ApudmeTnueckue onepanuu
C IEHCTBUTEIILHBIMU YHCIAMH

10

Moaynb 1eMCTBUTENBHOTO
JHcla U ero CBOMCTBA

11

[TpuGmkEHHBIE BEIYMCIICHUS,
IpaBUjIa OKPYIJICHMUS,
MPUKUIKA U OLEHKA
pe3yibTaTa BBIYUCICHUN

12

OCHOBHBIE METOIBI PECIICHUS
LEJIBIX U APOOHO-
paIoHATBHBIX YPAaBHCHHH 1
HEPABCHCTB

13

OcHOBHEIE MCTO/bI PCUICHUA
LEJIBIX U APOOHO-
paIMOHATBHBIX YPAaBHEHUN U
HEPaBEHCTB

14

OcHOBHEIE MCTO/bI PCHICHUA
LEJIBIX U IPOOHO-
palMOHAIBHBIX YPABHEHHUN U
HEPABEHCTB




15

MHOro4wieHsl OT OJHOMN
nepeMeHHoi. Jlenenue
MHOT'O4YJIEHAa Ha MHOTOYJIEH C
octatkoM. Teopema besy

16

MHOTO0YJICHEI C CJIbIMHA
koa¢ppunuentamu. Teopema
Buera

17

Pemenue cucrem JIMHENHBIX
YpaBHEHUH

18

Pemenue cucreM nTuHENHBIX
YpaBHEHUU

19

Marpuiia CUCTEMBI TUHEUHBIX
ypaBHeHul. Onpenenurenb
MAaTpHIIbl 2%X2, €ro
F€OMETPUUYECKUIM CMBICIT U
CBOMCTBA; BHIYHCIICHUE €TO
3HAUEHUS

20

Onpenenurenb MaTPUIIbI 2X2,
€ro TEOMETPUICCKUNA CMBICT
CBOICTBA; BLIYUCIECHHUE €0
3HAYEHUS

21

IIpumeneHne onpenenuTens
JUIS PELLIEHUS] CUCTEMBI
JIMHEHHBIX YPaBHEHUHN

22

Pemenue MPUKIIAJHBIX 3aaa4
C IOMOIIBIO CUCTCMBI




JIMHEHHBIX YPaBHEHUHN

23

Pemenne nmpuknaaHsIx 3a1a4
C IIOMOIIBIO CUCTEMBI
JIMHEHHBIX YPAaBHEHUN

24

Konrponsnas padora:
"PannonanpHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JUHENHBIX ypaBHEHUN"

25

®ynkuus, cnocoOb! 3a1aHus
¢yHkuuu. Bzaumuao
oOpaTHbIe (PYHKIIHH.
Kommo3zurus ¢pyHKImii

26

I'paduk PyHkIMM.
DJieMEeHTapHbIe
npeoOpa3oBaHus rpaduKoB

GyHKIMA

27

OO6uacTp omnpeesieHus u
MHOXECTBO 3HAUCHHIA
dbyskunn. Hymn GyHKImm.
[TpomexyTkH 3HAK
MIOCTOSTHCTBA

28

UYeETHble 1 HEYETHBIE
¢byskuuu. [lepuoanueckue
¢bynkun. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

29

MaxkcuMyMBbl 1 MUHUMYMBI
¢byskuuu. Hanbonpmee u




HaVMEHBbIIIEE 3HAUCHHE
(GYHKINU Ha IPOMEKYTKE

30

JIuHeinas1, KBapaTuyHas U
npoOHO-MHEHHAs QyHKIHA

31

DneMeHTapHOe UCCeOBaHUE
U TIOCTPOEHUE IpaUKOB ITUX
byHKIUH

32

DreMeHTapHOe Hcciel0BaHne
U TTIOCTPOCHUE IPAPHKOB ITUX
byHKIUI

33

CreneHsb ¢ LeabIM
nokasareixeM. bunom
Hrrotona

34

CreneHsb ¢ 1enbIM
nokasareiieM. bunom
Hrrotona

35

CreneHHast pyHKIHUS C
HATYPaJbHBIM H LEJBIM
nokasareneM. E€ cBolicTBa u

rpaduk

36

Konrponsnas padora:
"Crenennas ¢pyHkuus. Eé
CBOHCTBa U Tpaduk"

37

Apudmernueckuii KOpeHb
HAaTypaJIbHOM CTEIIEHU U €0
CBOMCTBA




38

Apudmernueckuii KOpeHb
HaTypaJIbHOM CTENIEHU U €0
CBOICTBa

39

[IpeoOpazoBanms YUCTOBBIX
BBIPAKCHUM, COAEPIKALUX
CTEIIEeHU U KOPHU

40

[TpeoOpazoBaHUs YHCIOBBIX
BBIpKCHUH, COJIEpIKAIIUX
CTCIICHU U KOPHU

41

ITpeoOpa3oBaHuUs YUCIOBBIX
BBIPXXEHHH, COIepPIKaIIX
CTENEHU U KOPHU

42

WpparmonanbHbie
ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEILICHUS
UppalMOHATILHBIX YPaBHEHHM

43

WppauronansHbie
ypaBHeHHsA. OCHOBHbBIE
METO/Ibl PEILIECHUS
UPPaLMOHAIbHBIX YPaBHEHUM

44

HppanuonanbHbie
ypaBHeHus. OCHOBHbBIE
METO/IbI pEeIICHHUS
HUPpAIMOHATBLHBIX YPaBHEHUN

45

PaBHOCHILHBIC Nnepexonl B
PEIICHUN UPpPATMOHAIBHBIX




ypaBHEHUH

46

PaBHOCHIBHEIC Nnepexonl B
PCIICHUN UPPALTUOHAIIBHBIX
YpaBHEHUH

47

PaBHOCHIBHEIC Nnepexonl B
pPELIEHUH UPPALMOHAIBHBIX
YpaBHEHUH

48

PaBHOCHIIBHBIE TIEPEXOMBI B
pELIEHNN UpPalMOHAIbHBIX
YpaBHEHUN

49

CpoiicTBa 1 rpad)uK KOPHS n-
OM CTeNeHH KaK (PYHKITUU
0o0OpaTHOI cCTeneHu ¢
HaATYypaJIbHBIM IOKa3aTeIeM

50

CaoiicTBa 1 rpaduK KOpHS n-
Ol cTerneHy Kak (GpyHKInu
00paTHOM CTETICHH C
HaTypaJIbHBIM [TOKa3aTeNeM

51

KonTponbnas pabora:
"CBoiicTBa u rpaduk KOpHS
N-Oi CTENEHH.
HppanuonanbHbie
ypaBHEHUS"

52

CremneHb ¢ parmoHAIbHBIM
OKa3aTeJIeEM U €€ CBOMCTBA

53

Crernens ¢ palrOHAJIbHBIM




OoKa3aTejIEM U €€ CBOUCTBA

54

Crermnenb ¢ palmoHAIbLHBIM
OoKa3aTejIeM U €€ CBOMCTBA

55

[TokazarenbHast QyHKIUA, €
CBOWCTBa U rpaduK

56

Hcnonb3oBanue rpaduka
(GyHKLIMU 1715 peIeHus]
ypaBHEHUN

57

Hcnons3oBanue rpaduka
(GyHKIMH 15T peTIeHUs
ypaBHEHUH

58

[Toka3aTenbHbIE ypABHEHUS.
OcHOBHEBIE MCTO/AbI PCUHICHUA
[I0Ka3aTeIbHbIX YPaBHEHUN

59

Iloka3aTenbHbIE ypABHEHUS.
OCHOBHBIE METO/BI PELLIEHUS
ITOKa3aTeJIbHBIX YPAaBHEHHUU

60

Iloka3aTenbHble ypaBHEHUS.
OCHOBHBIE METO/BI PELLIEHUS
ITOKa3aTeJIbHBIX YPAaBHEHUH

61

KonrpomnbHas pabora:
"ITokazarenbHast PYHKIIHSL.
IToxazaTenbHble ypaBHEHUS"

62

Jlorapudm uucna. CoiicTBa
norapudma

63

Jlorapudm uucna. CoiicTBa




nmorapudma

64

Jlorapudm uucna. CoiicTBa
norapudpma

65

JlecsiTHYHBIC M HATYpaJIbHBIE
JorapuQmbl

66

JlecTUYHBIC U HATYpaJIbHBIC
sorapupMbl

67

[Ipeobpa3zoBanue
BBIPA)XEHUI, cofepxKammx
sorapudmsl

68

IIpeoOpa3oBanue
BBIPAKEHUI, COJIEPHKAITUX
JorapuQMbl

69

ITpeoOpaszoBanue
BBIPAXKEHHUI, COJIEPHKAIIUX
JorapuQmbl

70

Jlorapudgmuueckast GpyHKIus,
e€ cBoiicTBa U rpaduk

71

Jlorapudgmuueckast GpyHKIus,
e¢ CBOICTBa M rpaduk

72

Hcnons3oBanue rpaduka
GYHKIUH 17151 pelIeHUs
ypaBHEHUH

73

Hcnons3oBanue rpaduka
GYHKIUY 1715 peleHUs]
YpaBHEHUH




74

Jlorapudpmuueckue
ypaBHeHus. OCHOBHbIE
METO/IbI PEIICHUS
JorapuMHUIECKIX
ypaBHEHUH

75

Jlorapudpmuueckue
ypaBHeHUs. OCHOBHBIE
METO/JTBI PEIICHUS
norapupMUIECKUX
ypaBHEHUH

76

Jlorapudpmuueckue
ypaBHeHUsA. OCHOBHbIE
METO/TbI PEIICHUS
norapupMuIECKUX
ypaBHEHUH

71

PaBHOCHITBHBIEC TTEPEXOIBI B
peLIeHUH JTOTapu(PMUIECKIX
YpaBHEHUH

78

PaBHOCHIBHEIC Nnepexonl B
pEelIeHnH JTOrapuhMUIECKUX
YpaBHEHUU

79

KonrponbHas pabora:
"Jlorapupmuueckas
¢yskuus. Jlorapupmudeckne
ypaBHeHuUs"

80

Cunyc, KOCUHYC, TAHTE€HC U
KOTaHT€HC YHCIIOBOTO




aprymeHra

81

CuHyc, KOCUHYC, TAHTE€HC U
KOTAHT'€HC YHCIIOBOTO
apryMeHTa

82

ApKcuHyC, apKKOCUHYC U
apKTAHI€HC YUCIIOBOTO
aprymeHra

83

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YUCIOBOTO
aprymMeHra

84

TpuronomeTrpuyeckas
OKpY>KHOCTb, OIIPEICIICHNE
TPUTOHOMETPHUUYECKUX
GyHKIUI YHUCIOBOTO
apryMeHTa

85

Tpuronomerpuieckas
OKPY>KHOCTB, OTIpE/ICTICHHE
TPUTOHOMETPHYECKUX
(YHKIIMA YUCITOBOTO
apryMeHTa

86

OCHOBHEIE
TPUTOHOMETPUYECKHUE

hopMyIIBI

87

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

bopMyJIbI




88

OcCHOBHEIE
TPUTOHOMETPUYECKHUE

hopMyIIBI

89

OCHOBHEBIE
TPUTOHOMETPHUYECKUE

(bopMyJIbI

90

[TpeoOpaszoBanue
TPUTOHOMETPUYECKUX
BBIPAKCHUI

91

ITpeoOpa3zoBanue
TPUTOHOMETPUYECKUX
BBIPAKCHUM

92

[Tpeobpa3zoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUMN

93

[IpeobpazoBanue
TPUTOHOMETPHUCCKUX
BBIPXKEHUAMN

94

Pemenne
TPUTOHOMETPHUIECKUX
ypaBHEHUH

95

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUH

96

Pemenune
TPUTOHOMETPUUYECKUX




ypaBHEHUH

97

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUH

98

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUH

99

Pemenue
TPUTOHOMETPUUECKUX
YpaBHEHUN

100

Pemenune
TPUTOHOMETPUUECKUX
YpaBHEHUU

101

Kontponbnas padoTa:
"TpuroHomeTpuyecKkue
BBIPAXKCHUS U
TPUTOHOMETPUUYECKHE
ypaBHEHUs"

102

IlocnemoBaTeabHOCTH,
CIIOCOOBI 3ajaHHs
OCJIEN0BATEILHOCTEH.
MeTtoa MaTeMaTHUECKOM
WHIYKIUU

103

MOHOTOHHBIE B
OTpaHUYCHHBIE
IIOCJICIOBATEILHOCTH.
Hcropus ananmsa




OECKOHEYHO MaJIBIX

104

Apudpmernueckast
nporpeccust

105

I'eomeTpuueckast mporpeccus

106

beckoneuno yopIBaromias
reoMeTpHUYECKas IPOTPECCHsI

107

CyMMa GeCcKOHEYHO
yObIBaIOLIE reOMETPUIECKON
IIPOrpeccuun

108

JIvuHeHbIN 1
SKCIMOHEHUIHAIBHBIN POCT.
Yucino e. Dopmyiia CI0KHBIX
IIPOLICHTOB

109

JIuHelHbIN 1
AKCIMOHEHUIHAJIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

110

Hcnonb3oBanue nporpeccuu
JUISL PELIEHUS] pEeATIbHBIX
3a/1a4 IPUKIAJHOTO
xapakrepa

111

KonTponbnas pabora:
"ITocaenoBaTeILHOCTU U
nporpeccun”

112

HenpepsiBHbIe QyHKIMH U X
CBOMCTBA




113

Touxka pa3pbiBa. ACUMITOTHI
rpadukoB pyHKIMH

114

CaoiicTBa QpyHKUIUI
HETPEPHIBHBIX HA OTPE3Ke

115

CaoiicTBa GpyHKUIUI
HEMPEPHIBHBIX Ha OTPE3Ke

116

Mertoa UHTEPBAJIOB AJIS
pelIeHus] HEPaBEHCTB

117

Mertoa UHTEPBAJIOB IJIs
peleHus] HEPaBEHCTB

118

Merto MHTEpBaJIOB AJIst
pelIeHNs] HEPaBEHCTB

119

IIpumeHeHne cBOKCTB
HETPEPbIBHBIX QYHKIHHA 1151
penieHus 3a1a4y

120

IIpumeHeHne CBOWCTB
HENpepbIBHBIX QYHKIMHA 115
peuieHus 3a1a4y

121

IlepBas u BTOpas
MPOU3BOJIHBIE (DYHKLIUU

122

Onpenenenue,
TCOMETPUUYCCKUIA CMBICTT
MPOU3BOAHOMN

123

Omnpenenenue, PU3MIECKUI
CMBICJT TPOU3BOTHOM

124

YpaBHEeHUE KacaTeIbHOM K




rpaduky QyHKIUU

YpaBHEHUE KacaTeIbHOU K

125 rpaduky QyHKIUU

126 [TponsBoaHBIE 3TIEMEHTAPHBIX
byHKIUH

127 [TpousBoHBIE 3TIEMEHTAPHBIX

GbyHKIMMA

[IpousBogHas CymMMBl,
128 MPOU3BEICHHUS, YACTHOTO U
KOMITO3HIINH (yHKITUNA

IIpousBogHas CymMMBl,
129 MPOU3BEIECHHUS, YACTHOTO U
KOMIIO3ULIMH (PYHKIIMH

IIpousBogHas CymMMBl,
130 | mpousBeneHus, YaCTHOTO U
KOMITO3UINH (PYyHKITHIA

131 Kontponbnas pabora:
"[IpouzBognas"

[ToBTOpenue, 060061IeHNE,
132 cucTeMaTHu3alus 3HaHWI:
"VYpaBHeHus"

[ToBTOpEeHME, 0000IICHNE,
133 cucTeMaTHu3aus 3HaHWI:
"OyHkuun"

Hrtorosast KOHTpoOJIbHAS

134
pabota




135 I;I;gsfjaﬂ KOHTPOJIbHAS | |
136 [ToBTOpEHwMeE, 0606meH1:16, 1
CUCTEMAaTHU3AIIMs 3HAHUN
OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITPOTPAMME




11 KITACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoJibubie

Bcero
padoThI

IIpakTH4eckue
padoTbI

Jlara
U3ydeHust

DJIeKTPOHHBIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpumeHeHne Mpou3BOAHON
K UCCIIeIOBAaHUIO (DYyHKITHIA
Ha MOHOTOHHOCTb U
HKCTPEMYMBI

[Ipumenenre npou3BOIHON
K HCCIICIOBAaHUIO (PYHKITUI
HA MOHOTOHHOCTb U
DKCTPEMYMBI

[IpuMeHeHne Npou3BOAHON
K HUCCIeIOBaHUI0 QYHKIUI
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

[IpuMeHeHne Mpou3BOAHON
K UCCIICIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTH H
HKCTPEMYMBI

[IpumeHeHre npou3BOAHOM
K MCCIICJIOBAaHUIO (PYHKITUH
Ha MOHOTOHHOCTH U
DKCTPEMYMBI

IIpuMeHeHne Mpou3BOAHOU




K HUCCIeIOBaHUI0 QYHKIUI
Ha MOHOTOHHOCTH U
IKCTPEMYMBI

Haxosxnenre HanOoJIbIIEro
N HAUMCHBIICTO 3HAUCHU S
HenpepbrIBHON (QYyHKIUU Ha
OTpe3Ke

HaxoxxaeHune HanOobIIero
Y HAUMEHBILIETO 3HAYCHHS
HENpepbIBHON (PYHKLIUU HA
OTpe3Ke

Haxoxxnenne HanOobIIero
Y HAUMEHbILETO 3HAYCHUS
HETPEepbIBHON (PYHKIUU HA
OTpe3Ke

10

Haxoxnenue HanOobIIero
Y HAaUMEHBILIETO 3HAYCHUS
HeNpepbIBHON (PYHKLUU HA
OTpe3Ke

11

Haxoxxnenne HanOobIIero
Y HAUMEHbILETO 3HAYCHUS
HENpepbIBHON (QYHKLIUU HA
OTpe3Ke

12

Haxoxnenne HanOoJIbIIEro
M HAMMEHBIIIEr0 3HAYECHUS
HENpephIBHON (HYHKITUU Ha
OTpe3Ke




13

[IpumeHeHne Mpou3BOAHON
JUISL HAXOXKACHUS
HaWIy4IlIero peueHus B
MIPUKIIATHBIX 3a7jauax

14

IIpuMeHeHne Mpou3BOAHON
JUISL HAXOXKACHUS
HAWIy4Ilero peleHus B
MPUKJIATHBIX 3a7adax

15

[IpuMeHeHne Mpou3BOAHON
JUISL OTIpEeNIEHHsI CKOPOCTH
U YCKOpEHHMsI IpoLecca,
3aJJaHHOTO (POPMYIION MK
rpaduxkomM

16

IIpuMeHeHne Npou3BOAHON
JUISL OTIPEIEIIEHUS] CKOPOCTH
U YCKOpPEHHsI IpoLecca,
3aJJaHHOTO (POPMYIION MK
rpaduxkomM

17

Komnozumms GpyHKImii

18

Kommnosumus ¢pyHkimii

19

Kommozurus ¢hyHkimii

20

I'eomeTpuueckue o6passl
YpaBHEHUH Ha
KOOPJAWHATHOW MIOCKOCTH

21

I'eomeTpuueckue o6passl
YpaBHEHUH Ha




KOOPJMHATHOMW TIOCKOCTH

22

KonTponbhas pabdora:
"UccnenoBanue QyHKIHIA ¢
MTOMOIIIBIO TTPOU3BOAHON"

23

[lepBooOpasHasi, OCHOBHOE
CBOMCTBO MEPBOOOPA3HBIX

24

[TepBooOpasubie
AJIEMEHTAPHBIX (PYHKIIUH.
[IpaBuia HaXOXKICHUS
NIepBOOOPA3HBIX

25

[TepBooOpasubie
AJIEMEHTAPHBIX (QYHKIINH.
[IpaBuia HaXOXKICHUS
NepPBOOOPA3HBIX

26

Hurerpanrn.
['eomeTpuyeckuii cMbICT
WHTEerpasa

27

Brrunciaenue
OTpeIeTIEHHOT0 WHTETpalIa
o popmysne HproToHa-
JletiOuuna

28

Beruucnenue
OTpeeNEHHOr0 UHTETpalIa
o popmyne HproToHa-
JletiOHuia

29

[IpumeHeHue UHTErpaa




JUTSL HAXOXKACHUS
iouaied IIoCKux Guryp

30

IIpumeHeHne uHTErpaa
JUIS HaXO0X/1eHUs 00bEMOB
F€OMETPUYECKUX TEJ

31

[Ipumepsl penieHun
mddepeHnrnanbHbIX
ypaBHEHUN

32

[Tpumeps! perieHuit
mddepeHInanbHbIX
ypaBHEHUI

33

Maremarnyeckoe
MOJIETTUPOBAHUE PEaTbHBIX
MIPOLIECCOB C MOMOIIBIO
mddepeHnnanbHbIX
ypaBHEHUI

34

KonTponbhas pabora:
"[TepBooOpa3Has u
uHTerpan”

35

Tpuronomerpuyeckue
(yHKIMH, UX CBOWCTBA U
rpaduku

36

Tpuronomerpuyeckue
(GyHKIUH, UX CBOWCTBA U
rpaduku

37

Tpuronomerpuyeckue




(GyHKIUH, UX CBOWCTBA U
rpaduku

38

Tpuronomerpuyeckue
(byHKIWHU, UX CBOICTBA U
rpaduKu

39

Tpuronomerpuueckue
(byHKIMHU, UX CBOICTBA U
rpaduku

40

OT60p KOpHEH
TPUTOHOMETPUYECKHUX
ypaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUUECKOU
OKPY’>KHOCTH

41

OT60p KOpHEH
TPUTOHOMETPUUYECKUX
YPaBHEHHH C TIOMOIIIBIO
TPUTOHOMETPUUYECKOM
OKPY>KHOCTH

42

OT60p KOpHEH
TPUTOHOMETPHUYECKUX
YPaBHEHHH C TIOMOIIBIO
TPUTOHOMETPUUYECKOM
OKPY>KHOCTH

43

OT160p KOpHEi
TPUTOHOMETPUUECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON




OKPYKHOCTH

44

Pemenne
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

45

Pemenne
TPUTOHOMETPUYECKUX
HEPABEHCTB

46

Pemenne
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Pemenne
TPUTOHOMETPUUYECKUX
HEPaBEHCTB

48

Kontponbnas padoTa:
"I'pacduku
TPUTOHOMETPUUECKUX
GyHKIMA.
Tpuronomerpudeckue
HepaBeHCTBA"

49

OCHOBHBIE METO/IBI

PEIICHUSA MMOKa3aTCIbHBIX

HEpPaBEHCTB

50

OCHOBHBIE METOBI

PEIICHUS IMMOKAa3aTCIbHBIX

HEpPABEHCTB

51

OCHOBHBIE METOBI




peILIEeHHS TOKAa3aTEIbHBIX
HEpPaBEHCTB

52

OCHOBHBIE METOIBI
pEIICHHUs TTOKa3aTeIbHBIX
HEPABCHCTB

53

OCHOBHBIE METO/IbI
pelieHus
norapuGpMUIECKUX
HEPABCHCTB

54

OCHOBHBIC METOJIBI
peleHus
JOrapUPMHUECKUX
HEPABEHCTB

55

OcHOBHBIE METOBI
peuieHus
JorapupMUIECKUx
HEPaBEHCTB

56

OCHOBHBIE METO/IbI
peleHus
JorapupMHUECKUX
HEPaBEHCTB

57

OCHOBHBIE METO/IBI
pEIICHUS UPPAIMOHATBHBIX
HEPABCHCTB

58

OCHOBHBIE METOIBI
pEIICHUS UPPAITMOHATHHBIX




HEpPaBEHCTB

59

OCHOBHBIE METOJIBI
pEIIeHUs UPPAITUOHATHHBIX
HEPABCHCTB

60

OCHOBHBIE METOIBI
pEIIeHUs UPPAUOHATBHBIX
HEPABCHCTB

61

I'paduueckue MeTo bl
pELIeHNs UPPAaMOHATIBHBIX
ypaBHEHUN

62

I'paduueckue MeTo b1
pEIIeHNs UPPAMOHATIBHBIX
ypaBHEHUI

63

I'paduaeckue meTompt
pEIICHUS TTOKa3aTeIbHBIX
ypaBHEHUI

64

['paduaeckue meTompt
pelIeHus TOKa3aTeIbHBIX
HEPaBEHCTB

65

I'padmaeckue MeToabl
pereHus
JIOTapUPMHIECKIX
ypaBHEHUI

66

I'paduueckue MeTo bl
pelieHus
JIorapuPMHYECKUX




HEpPaBEHCTB

67

I'padmaeckue MeToabt
pereHus
JIOTapUPMHIECKIX
HEPaBEHCTB

68

I'padmyeckue MeToabt
pelICHUS MOKA3aTCIbHBIX U
norapuGpMUIECKUX
YpaBHEHUI

69

I'paduueckue MeTo bl
pELIEHNs OKa3aTENbHbIX U
JOrapUPMHUECKUX
ypaBHEHUN

70

I'padmyeckue meToabl
pelIeHus NOKa3aTeNbHbIX U
JorapupMUIECKUx
HEPaBEHCTB

71

I'padmyeckue MeToabt
pEeIIeHNUs TOKa3aTEeNbHbBIX U
norapupMuIEcKux
HEPaBEHCTB

72

KonTponbnas pabora:
"HUppanroHaibHbIE,
MOKa3aTeNbHbIE U
norapudmuueckre
HepaBeHCTBA"




73

KommnekcHsie uncia.
AnreOpandeckas u
TPUTOHOMETpHUYECKas
dhopmbl 3anucu
KOMIUIEKCHOT'O YHUCIIa

74

KommnekcHsie uncia.
AnreOpaunyeckas u
TPUTOHOMETPUIECKAS
(dhopMBI 3anucH
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue
oIepanuy ¢
KOMIUIEKCHBIMU YHCIIAaMU

76

Apudmernueckue
OIepaLuy ¢
KOMILJIEKCHBIMHU YUCIIAMH

71

N3o0paxkeHue
KOMILJIEKCHBIX YHCEN Ha
KOOPAMHATHOW IIOCKOCTH

78

N3ob6paxenue
KOMIUIEKCHBIX YHCEIl Ha
KOOPJIMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopau
Nn-oil CTENEHU U3
KOMILJIEKCHOT'O Yncia

80

®opmyna Myaspa. Kopau
N-OM CTENEHU U3




KOMIIJICKCHOI'O 4HcCJjia

81

[IpumeneHune
KOMIUIEKCHBIX UMCEIT JUIs
pelieHus: GpU3NYECKUX U
reOMETPUUYECKUX 3a/1a4

82

KonTponbnas pabora:
"KommiekcHbie uncia"

83

HatypanbHble u 1iensie
qucia

84

Harypanbnsle u nensie
qucia

85

[IpuMeHeHne npu3HAKOB
JEIIMMOCTH LIEJBIX YUCEI

86

IIpuMeHeHne pU3HAKOB
JEIIMMOCTH LIEJBIX YUCEI

87

IIpuMeHeHne NpU3HAKOB
JEIMMOCTH LIEIIbIX YUCE:
HOJ u HOK

88

[IpuMeHeHre NpU3HAKOB
JETUMOCTH LIEJIbIX YHCEIL:
HO/l u HOK

89

[IpuMmeHeHre TpU3HAKOB
JEIMMOCTH LIEJbIX YUCEL:
OCTaTKHU MO MOAYJIIO

90

[Ipumenenre npu3HakoB
JICJIMMOCTH LIEJIbIX YUCEIL:




OCTaTKHu 110 MOOYJIFO

91

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIEIIbIX YUCE:
anroput™m EBknnaa nis
peuieHus 3a1a4 B LeNbIX
YHUCIIax

92

KonrponsHas pabora:
"Teopust HenbIx yncen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIBHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema v COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBbI-
CIIEJICTBUS

95

OCHOBHEBIE METOBI
peIIeHUs] CUCTEM U
COBOKYITHOCTEM
paloHaNbHBIX YpaBHEHHIMA

96

OCHOBHBIE METOJIbI
pelIeHus: CUCTEM U
COBOKYITHOCTEM
HPpAOHATEHBIX
ypaBHEHUI

97

OCHOBHBIE METOIBI
pelIeHus! CUCTEM U




COBOKYITHOCTEM
ITOKa3aTeJIbHBIX YPAaBHEHHUI

98

OCHOBHBIE METO/]TbI
peuIeHus CUCTEM U
COBOKYITHOCTEM
ITOKa3aTeJIbHBIX YPAaBHEHUI

99

OCHOBHBIE METO/TbI
pEIICHUs CUCTEM U
COBOKYITHOCTEM
JIOrapuPMHUECKUX
YpaBHEHUU

100

OCHOBHBIC METOJIBI
pelIeHus: CUCTEM U
COBOKYITHOCTEM
norapuGpMUIECKUX
YpaBHEHUI

101

[IpumeHeHue cucreM Kk
PELIEHUI0 MaTEMaTHYECKUX
3a/1a4 ¥ 3a1a4 u3
pa3nu4HbIX o0nacTeit
HayKH U PEAIbHOW KU3HH,
HMHTEpIpeTays
MIOJIyYEHHBIX PE3YJIbTATOB

102

[IpumeneHne cuctem Kk
PELIEHUIO MaTeMaTHYECKUX
3aJa4 U 3a1a4 U3
pa3nuyHbIX o0nacTeit




HayKH{ U peaIbHOW KU3HH,
MHTEpIpeTaLUs
IIOJIy4YE€HHBIX PE3YyJIbTaTOB

103

[IpuMeHeHne HepaBEHCTB K
PELIEHUI0 MaTEMaTHUECKUX
3a/1a4 v 3a7a4 u3
pa3IUYHBIX 00JacTen
HayKH{ U peaIbHOW KU3HH,
MHTEpIIpeTalus
IIOJIy4YE€HHBIX PE3YyJIbTaTOB

104

KonTponbhas pabora:
"CucTtemMbl palliOHATbHBIX,
UppaMOHAIBHBIX
MOKa3aTeIbHbIX U
JorapupMUUECKux
ypaBHeHHI"

105

PanvoHanbHbIE ypaBHEHMS
C mapameTpaMu

106

PanmmonanbsHbie
HEPABEHCTBA C
rnapaMmeTpamu

107

PaunonansHbIe cCUCTEMBI €
napaMeTpamu

108

HppaumronaneHbie
YPaBHEHUs1, HEPABEHCTBA C
napaMeTpamu




109

HppanmroHanbHbIe CUCTEMBI
C mapameTpaMu

110

Tloka3arenbHble
YpPaBHEHUSI, HEPABEHCTBA C
rapaMeTpamu

111

IlokazarenbHbIE CUCTEMBI C
napameTpamu

112

Jlorapudmuueckue
YpaBHEHHUsI, HEPABEHCTBA C
napameTpamu

113

Jlorapudmuyeckue
CUCTEMBI C ITapamMeTpaMu

114

Tpuronomerpuueckue
YPaBHEHHs ¢ TapaMeTPAMHU

115

Tpuronomerpuueckue
HEPABECHCTBA C
rapamMeTpamMmu

116

Tpuronomerpuyeckue
CUCTEMBI C ITapaMeTpaMu

117

ITocTpoenune u
HCCJIEIOBAHKE
MaTEMaTHYECKUX MOJENIEN
peanbHBIX CUTYALUM C
IIOMOILBI0 YPAaBHEHUM C
rapamMeTpamu

118

[Toctpoenue u




HCCJICIOBAHHE
MaTeMaTUYECKUX MOJAEIIEH
peaNbHbIX CUTYAllUN C
MTOMOIIIBIO CUCTEM
ypaBHEHUH C mapameTpaMu

119

[TocTpoenue n
HCCJIEI0BAHNE
MaTeMaTHIECKUX MOJeIeH
peanbHBIX CUTYALH C
ITOMOUIBIO CUCTEM
YpaBHEHUH € ITapaMeTpaMmu

120

KonrponsHas pabora:
"3amaun ¢ napamerpamu”

121

[ToBTOpenwue, 060061IeHNE,
CUCTEMATHU3ALIMS 3HAHUN:
"VpaBHeHus"

122

[ToBTOpenwue, 060061IeHNE,
CHUCTEMAaTHU3aIis 3HAHUH:
"VYpaBHeHus"

123

[ToBTOpenue, 06001IeHNE,
CUCTEeMAaTH3alNs 3HAHUM:
"VpaBuenus. CucreMbl
ypaBHEHHIT"

124

[ToBTOpenue, 06061IeHNE,
cucTeMaTH3alus 3HaHUM:
"HepaBenctna"




125

[ToBTOpeHue, 06061IeHNE,
CHUCTEeMaTHU3alus 3HAHUM:
"HepaBenctna"

126

[ToBTOpenue, 0600IIEHNE,
cUCTeMaTH3aIus 3HaHUH:
"HepaBencrpa"

127

[ToBTOpenwue, 060061IeHNE,
cUcTeMaTHU3alus 3HAHWM:
"IIponsBoaHas u eé
IpuMeHeHue"

128

[ToBTOpenwue, 060061IeHNE,
CHCTeMaTHu3alus 3HaHUH:
"IIponsBoaHas u e€
IpuMeHeHue"

129

[ToBTOpenwue, 060061IeHNE,
cucTeMaTU3alns 3HaHUM:
"IIponsBoaHas u e€
npumeHeHue"

130

[ToBTOpenwue, 0600IIEHNE,
CUCTeMAaTH3alus 3HAHUA:
"UnTerpain u ero
IpuMeHeHue"

131

[ToBTOpeHme, 0600IIECHNE,
CHCTEMAaTH3alMs 3HAHHI:
"dynkuun"

132

[ToBTOpenue, 06061IeHNE,
cucTeMaTu3aus 3HaHW:




"®yHkuun"
[ToBTOpenue, 0600IICHNE,

133 CHCTEMAaTH3alMs 3HAHHI: 1
"Oyukun"

134 Hrorosast KOHTpOJIbHAS 1 1
pabota

135 Hroroasi KOHTpOJIbHAS { {
pabota

136 [ToBTOpeHme, 0600IIECHNE, {
cucTEMaTH3aIns 3HaHUH

OBIIEE KOJIMYECTBO
136 10

YACOB I10 [TIPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIl YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI IS YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
NHTEPHET

https://ypok.pd/
https://nonews.co/directory/lists/other/russia-historical-documents
https://stepik.org

https://arzamas.academy/

https://was.media

https://project1917.ru

https://uchebnik.mos.ru/catalogue

https://lib-fond.ru

https://nlr.ru

https://www.shpl.ru

http://tour.kunstkamera.ru

https://educont.ru

http://digital-edu.ru

https://edu.mob-edu.ru

http://www.bibliotekar.ru

https://www.culture.ru

https://runivers.ru

https://pandia.ru



https://zotych7.livejournal.com

https://spravochnick.ru

https://foxford.ru/wiki

https://globallab.org/ru

https://learningapps.org

https://fipi.ru

https://pedsovet.org
https://www.liveworksheets.com/worksheets/ru
https://miro.com

https://resh.edu.ru

https://vpr-ege.ru/

https://www.ismart.org/ http://stratum.ac.ru/ru/education/ https://uchi.ru/
https://urok.1c.ru/ https://educont.ru/ https://mob-edu.com/

https://www.imumk.ru/
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