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HOACHUTEJIBHAA 3AIIMCKA

VYuebHblit kype «Anredpa U Hayajia MaTeMaTUYECKOTO aHAU3a SIBIISETCS
OJIHUM W3 HauOoJiee 3HAYMMBIX B MPOTpaMME CpeaHEro oduiero ooOpa3oBaHusl,
MIOCKOJIbKY, C OJHOW CTOPOHBI, OH 00ECIIEYMBAET UHCTPYMEHTAIbHYIO 0a3y s
U3YYEHUS] BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JPyrod CTOPOHBI,
dbopMupyeT JIOrH4eckoe U adbCTPaKTHOE MBIILICHUE O0yYarolUXCcs Ha YPOBHE,
HEOOXOIMMOM [ OCBOEHUSI HMH(POPMATUKH, OOLIECTBO3HAHHUSA, HCTOPHH,
CJIOBECHOCTM M JAPYrMX JIHUCUMIUIMH. B pamkax JnaHHOro y4yeOHOro Kypca
oOyyJaroniecsi OBJIAJEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOoTOpas (popMyJIUPYET CBOU JOCTHIKEHHSI B MaTEMaTHYECKOM opMme.

VY4eOnblil Kypc anreOpbl M Hayall MATEMaTHYECKOT0 aHaIM3a 3aKiIabIBAET
OCHOBY JJI1 YCIEUIHOTO OBJAJEHUS 3aKOHAaMHU (U3UKH, XUMHUH, OWUOJIOTHH,
NOHUMAaHUSl OCHOBHBIX TEHIEHUMH pPa3BUTHS 3KOHOMHKM W OOILECTBEHHOU
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B  COBPEMEHHBIX LHUQPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh UX IS AAJIbHEHUILEro
oOpa3oBaHMsI W B TIOBCEAHEBHOM KU3HU. B TO e BpeMs oOBIajieHUE
a0CTpaKTHBIMM W  JIOTMYECKH CTPOTUMHU KOHCTPYKLMSIMHU — aireOpbl U
MaTEMaTUYECKOIO aHalh3a pa3BUBAET YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JIOKa3bIBaTh YTBEPKACHHUS C MOMOUIBI0 UHIYKLIUU
U paccyXJaTh JEAyKTUBHO, HCHOJb30BaTh OOOOIIEHHWE M KOHKPETHU3AIUIO,
a0CTparupoBaHWE€ M aHAJIOTUIO, (OPMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIILIJIEHUE.

B xone uzyuyenus yueOHoro kypca «AnreOpa 1 Hayajaa MaTeMaTHYeCKOro
aHaIM3a» 00yYaroLMecs MOoJy4atoT HOBBIM ONbBIT pEUIeHUs MPUKIIAIHBIX 3a1a4,
CaMOCTOATENIbHOTO ~ TOCTPOEHUS ~ MaTeMaTHYECKUX  MOJENIEeH  peallbHbIX
CUTYallMi, UHTEPNPETALMU MOJYUYECHHBIX PEIICHUH, 3HAKOMATCS ¢ MpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

VYueOHblit kKypc 00J1a/1ae€T 3HAUYUTEIbHBIM BOCITUTATEIIbHBIM MTOTEHIIUAIOM,
KOTOpBI peanu3yeTcss Kak dYepe3 Yy4eOHbId MaTepuall, CIIOCOOCTBYIOMIMIA
(OpMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK U 4Yepe3 crneuupuKy ydeOHOU
NEATEeNIbHOCTH, TpeOyIolel MNpoAOIKUTEILHON KOHIEHTPAllMM BHUMAHUS,
CaMOCTOSATENIbHOCTH, AKKYpaTHOCTH W OTBETCTBEHHOCTH 3a IOJYyYEHHBIH
pe3yibTar.

B ocHoBe meronuku oOydeHus anreOpe M HayajdaM MaTeMaTUYecKOro
aHaJIM3a JISKUT JeATEIbHOCTHBIA TPUHIIUI O0yUEHHUS.

B crpykrype ydeOHOro kypca «Anredpa M Hayajia MaTeMaTUYeCKOIro
aHaJIM3a» BBIJACJIEHBl CIEIYIOUUME COAEPKATEIbHO-METOUYECKUE JIMHUH:
«Yucna wu  BeludciaeHus», «PyHKUMU U rpapukn», «YpaBHEHUS U
HepaBeHCTBa», «Hayana MaTeMaTnyeckoro aHanuszay», «MHOXKeCTBA U JIOTHKa.
Bce oOCHOBHBIE COAEpPKATEIBHO-METOAUYECKUE JIMHUM U3Y4aloTCd Ha
NPOTSHKEHUU JBYX JIeT 00yUYEHUsI Ha YPOBHE CpEeJHEro oOIiero oopa3oBaHus,
€CTECTBEHHO JOMOJIHIA APYT APyra U NOCTENIEHHO HACHIAsCh HOBBIMU TEMaMU
U pasgenamu. J{aHHBIA ydeOHBIM KypcC SIBISIETCSI MHTETPATUBHBIM, MOCKOJIBKY
o0beuHsET B ceOe COAEp)KAHHE HECKOJIBKMX MAaTEeMaTUYECKUX AUCIUIUIMH,
TaKMX Kak aireOpa, TPUTOHOMETPHUS, MATEMaTUYECKUA aHalu3, TEOpHs
MHOXXECTB, MaTemaTuyeckas Jiormka u japyrue. [lo Mepe Toro kak
oOyyaroniecs: OBJIaJeBalOT BCE 0oJiee MHUPOKUM MAaTEMAaTUYECKUM aIlapaToM,
y HUX TNOCJIEIOBATEIbHO (POPMUPYETCS U COBEPUIEHCTBYETCSI YMEHUE CTPOUTH
MaTEMaTUYECKYI0  MOJEIb pPEAJIbHOM  CUTyallud, HPUMEHSITh 3HAHMS,



NOJIYYCHHBIE MPU U3YYEHUH Y4E€OHOro Kypca, ISl PElIeHUs CAMOCTOSITENbHO
c(hOpMyTUPOBAHHOW MaTEMaTUYECKOW 3aJlayd, a 3aTeéM HHTEpPIPETUPOBATH
CBOM OTBET.

CopepxarenbHo-MeTOAMYECKass JIMHUS  «Yucna U BBIYMCICHUSD)
3aBepiaeT (OpPMHPOBAHME HABBIKOB HCIIOIb30BAaHUS JEUCTBUTEIBHBIX YHUCEN,
KOTOpO€ OBbLIO HayaTO Ha YPOBHE OCHOBHOIO oOuiero oopasosanus. Ha ypoBue
cpenHero oOuiero oopasoBaHusi 0co00e BHUMaHUE yleseTcs (OpMUPOBAHUIO
HABBIKOB pallMOHAJIbHBIX BBIYMCIICHUW, BKIIOYAIOIIUMX B C€0s HUCIOIb30BaHUE
paznuyHbIX (OpM 3amMcH YMCa, YMEHUE JeNlaThb NPUKHUAKY, BBINOIHATH
npUOIMKEHHBIE BBIYUCICHUS, OLEHUBATh YHMCIIOBBIE BBIpaXXEHUs, paboOTaTh ¢
MaTEMaTUYECKUMH KOHCTAHTaMU. 3HAKOMbIE OOyYarOUIMMCSi MHOKECTBA
HATYpaJbHBIX, LIEJIbIX, PALIMOHAIBHBIX U IEUCTBUTENIbHBIX YUCEN JOMOJIHSAIOTCS
MHO>XECTBOM KOMIUIEKCHBIX 4HcCel. B KaxIoM U3 3THUX MHOXKECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIE €My CIeUM(HUEecKUe 3aJaud U OIepaluu:
JICJICHHE HalleJIo, ONEPUPOBAHUE OCTATKAMU Ha MHOXECTBE LIEJbIX YHUCEN,
0CcO0BI€ CBOMCTBA pallMOHAIBHBIX U UPPALUOHAIBHBIX YUCEN, apU(PMETUUECKUE
orepaluy, a TaAKXKE U3BJICUEHUE KOPHS HATypaJIbHOM CTENEHUM Ha MHOXECTBE
KOMIUIEKCHBIX 4HCeNl. biarogapsi mocienoBaTrelbHOMY pPacIIMPEHUI0 Kpyra
UCIOJIb3YEMbIX YMCEJl U 3HAKOMCTBY C BO3MOKHOCTSIMU UX NPUMEHEHUS MJis
pelIeHusl pa3iuYHbIX 3a4ad  (POpMHUPYETCS MPEACTABICHHE O EAUHCTBE
MaTEMaTUKH KaK HAayKd U €€ poJId B MOCTPOECHUU MOJENEH pealbHOro MUpa,
HIUPOKO MCTOJIB3YIOTCSI 0000IICHUE U KOHKPETU3AIIMSI.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEAU3YETCS HA MPOTSHKEHUU BCETO
00yuyeHHUsI Ha YPOBHE CPEIHEro OO0IIero o0pa3oBaHUsl, MOCKOJIbKY B KaXJIOM
paznene IIporpaMMbl mpeayCMOTPEHO PEIIEHHE COOTBETCTBYIOLIMX 3anady. B
pe3ynbTaTe O0O0ydYarolluMecs OBJIAJIEBAIOT pPA3JIMYHBIMM METOAAMHU pEUICHUS
palMOHAIBHBIX, HWPPALMOHAIbHBIX, IOKA3aTeJIbHbIX, JIOTApU(PMUUECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHHI, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cozepxammx napamerpsl. [lodydeHHble yMEHUS LIMPOKO HMCMOJIb3YIOTCS IpH
UCCJIEIOBAaHUM (PYHKIMHA C TIOMOLIBIO TMPOU3BOJHON, TMpU  PEIICHUH
OPUKJIAJAHBIX 3a/lad M 3aJlad Ha HaXOXJACHUE HauOOJIbIIMX W HAaUMEHBIINX
3HaueHui QyHkuuu. J[aHHas conmeprkaTesibHAsl JIMHMS BKIIIOYAET B Ce0sl Takke
(bopMHpOBaHUME YMEHHMH BBINOJHATH Pacu€rhbl 1o Gopmyiam, Ipeodpa3zoBaHus
paloHaNbHBIX, HPPANMOHANBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHUH, a
TaK)K€ BBIPAXKECHUI, COAEpKALUX CTENEHH U JorapudMel. brarogaps usyueHuro
anredOpayeckoro  mMarepuaia  MNPOUCXOAUT  JajibHEillee  pa3BUTHE
ANTOPUTMHYECKOT0 U a0CTPAKTHOTO MBILUIEHUS 00ydaromuxcs, GOpMUPYIOTCS
HABbIKU JEAYKTHBHBIX PAaCCYyXIEHUH, padOThl C CHUMBOJIbHBIMU (OpMaAMH,
IPEICTAaBICHUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJI€ PABEHCTB H
HepaBeHCTB. Anrebpa npemyiaraeT 3QQeKTUBHbIE UHCTPYMEHTHI JJI PEIICHUS
PAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 33]1a4, HAIJISIIHO IEMOHCTPUPYET CBOU
BO3MOYHOCTH KakK 3bIKa HAYKH.

CopepxarenbHo-MeToAnYecKass JIMHUA «DYyHKIUMU U TpaQuKu» TECHO
NeperieTaeTcsa ¢ APYruMu JIMHUAMH y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMbICIIE 3aa€T IOCJIEIOBAaTEIbHOCTh M3yYeHUs Marepuana. l3ydeHue
CTENEHHOM, TMOKa3aTeIbHOM, JIOTapU(PMHUUYECKOM U TPUTOHOMETPUUYECKUX
(GyHKUMNA, UX CBOMCTB MU TpaUKOB, UCIOJIb30BAHWE (PYHKUMH IS peUIeHUsS
3a]1a4y U3 APYruX Y4eOHBIX MPEIMETOB U PEAIbHOMN KU3HHU TECHO CBA3aHO KAaK C
MaTEMaTUYECKUM aHAJIU30M, TaK U C PEUIEHUEM ypaBHEHUI U HepaBeHCTB. [lpu
3TOM OOJIbIIOE BHHUMAaHHME Yynensercs (OPMHPOBAHUIO YMEHUS BBIPAXKaTh
dopMynamMu 3aBUCUMOCTH MEXAY Pa3JIMYHbIMU BEJIMYMHAMH, HUCCIEI0BATH



NOJIy4eHHbIE (DYHKIMH, CTPOUTh UX rpaduku. Matepuan 3ToH coaepx aTeIbHON
JIMHUM HalEJIeH Ha Pa3BUTHE YMEHHM M HaBBIKOB, MO3BOJISIIOLIMX BBIPAKATH
3aBUCUMOCTH MEXJY BEJIMYMHAMH B pa3IMyHON (opme: aHaTuTUYECKOM,
rpaguyeckoi U cioBecHOM. Ero wusydeHue cnocoOCTBYET pPa3BUTHIO
AITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K O000IIEHUIO U KOHKPETHU3ALINH,
VCIIOJIb30BAHUIO AHAJIOTUH.

CopepxatenbHas 1uHus «Havaia MaTeMaTHYECKOro aHaJIN3a» MO3BOJISET
CYILIECTBEHHO pAaCUIMPHUTh KPYr Kak MaTeMaTHYeCKUX, TaK U TPUKIATHBIX
3aJ1a4y, JOCTYIHBIX OOyYaroUUMCs, TaK KaK y HHMX IOSBISETCA BO3MOXXHOCTb
CTpOUTh TpadUKU CIOXKHBIX (DYHKIUH, ONpEeNeNsiTh HUX HauOOJbIIME H
HAaMMEHbIIME 3HAYEHUS, BBIUMCIATh IUIOMaaAn (GUryp u o0ObEMBI T€J, HAXOAUTh
CKOPOCTHU M YCKOpEHUs MmpolueccoB. J[aHHas conepKaTesibHasl JIMHHUSI OTKPbIBAET
HOBBIE BO3MOXXHOCTH TIOCTPOCHHMSI MAaTEMaTUYECKHX MOJENEH peasbHbIX
CUTYallMii, MO3BOJIAET HAXOJUTh HAWIyYIlEe PEIICHHE B MPUKIAIHBIX, B TOM
YUCJI€ COUMAJIbHO-3KOHOMUYECKHX, 3ajayax. 3HAKOMCTBO C OCHOBaMu
MaTEMaTUYECKOIO0  aHaju3a  CIOCOOCTBYET  Pa3BUTHI0  aOCTPAKTHOIO,
(OpMaNTbHO-JIOTMYECKOT0 U KPEaTUBHOI'O MBIIUIEHUS, (POPMUPOBAHUIO YMEHUN
pacno3HaBaTh MPOSBICHHUA 3aKOHOB MATEMAaTHMKM B HayKe, TEXHHUKE U
uckycctBe. O0yyaromumecs: y3HatoT O BBIJAIOLIMXCS Pe3yJIbTaTax, MOJyUYEeHHbIX
B XO/JI€ Pa3BUTHS MATEMATHKHU KaK HAYKH, U 00 UX aBTOpax.

CopeprxaTenbHO-MeTOANYECKas TUHUS « MHOKECTBA U JIOTUKA» BKIIIOYAET
B Ce€0sl JIEMEHThl TEOPUHU MHOXXECTB U MAaTEMAaTUUYECKOH JIOTHMKHU. TeopeTHKo-
MHO>KECTBEHHBIE ~MPEJCTABICHUS IPOHU3BIBAIOT BECh KYpC IIKOJIbHOM
MaTE€MaTUKHU W MpeUiaraloT HauboJiee YHUBEPCAIbHBIN S3bIK, O0BEIUHSAIOMINN
BCE pas3lenbl MaTreMaTUKM W €€ MPUIOKEHUW, OHM CBS3BIBAIOT pa3HbIC
MaTEeMaTUYECKUE TUCUMUIUIMHBI U UX NMPUIIOKEHUS B enuHoe 1enoe. [loaromy
BaXXHO  J1aTb  BO3MOXKHOCTh  oOOydaronmiemMycsi MOHHUMATh  TEOPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTE€MaTUKH M HCIOJb30BaTh €ro IS
BBIPAKEHUSI CBOMX MbICHEH. JIpyrMM Ba)KHbIM NPHU3HAKOM MaTeMaTHKU Kak
HAayKH CJIelyeT NPU3HATh CBOMCTBEHHYIO €W CTPOTOCTh OOOCHOBAaHUM W
CJIeIOBaHUE  ONpPENENEHHBIM  MpaBWIaM  IOCTPOEHUS  JIOKA3aTeNIbCTB.
3HAKOMCTBO C JIEMEHTAMH MAaTEMaTUYECKOHN JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUIEHUS! O0Yy4YaroIIMXCs, IMO3BOJISIET WM CTPOUTh CBOM
pacCykJIeHHs Ha OCHOBE JIOTMYECKUX TpaBuwil, (QOPMUPYET HABBIKU
KPUTHUYECKOTO MBIILICHUS.

B yuebHoM kypce «AureOpa M Hayajla MaTeMaTHYECKOro aHallU3a»
IPUCYTCTBYIOT OCHOBBI MaTEMAaTUYECKOTO MOJEIUPOBAHUS, KOTOPbIE IPU3BAHbI
CIocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOEHHUS MOJIENEH pealbHbIX
CUTYallMi, MCCIIEOBAaHUS 3TUX MOJENEH € IMOMOIIbIO ammapara aireopbl u
MaTEMaTUYECKOTO aHaJIM3a, UHTEPIIPETAMU MOIYUYEHHBIX pe3yibTaToB. Takue
3aJlaHds BIUIETEHbl B KaXIbld M3 pPa3JeloB MPOrpaMMbl, IMOCKOJBKY BECh
MaTepuall y4eOHOro Kypca IIMPOKO HMCHOJIb3YETCs JJIsl pEelIeHUs MPUKIIAIHBIX
3ajay. Ilpm pemeHun peanbHBIX MPAKTHUECKUX 3ajad  oOywaromuecs
pa3BUBAIOT  HAOMIOAATENIbHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsl, UCMOIb30BATh AHAIOTHIO, 0000IATh U KOHKPETU3UPOBATH
npobnemy. JlesTenbHOCTh 0 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX
3aJlay OpraHU3yeTcs B MPOIECCE U3YUEHHS BCEX TEM y4eOHOro Kypca «Airedpa
Y Hayajla MaTEMaTUYECKOTO aHAIN3ay.

Ha wu3yuenune yueOHOro kypca «Ainredpa ¥ Hayajga MaTeMaTHUYeCKOIro
aHanu3a» otBoauTcsa 272 yaca: B 10 kinacce — 136 yacoB (4 yaca B HeJeN0), B
11 xnacce — 136 yacoB (4 yaca B HEJETIO).



COIAEPKAHUE OBYUEHUA
10 KUIACC

Yucia u BBIYMCTICHUS

Paunonansubie yncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOLEHTHI,
OeckoHeuHbIe nepuoauyeckue apoodu. [Ipumenenue npodeil U MPOLEHTOB JJIst
pelIeHus] TPUKIAJAHbIX 3aad U3 pa3IM4yHbIX OTpacied 3HAHUM U pealbHON
AKU3HH.

JlelicTBUTENbHBIE 4YHWCIIA. PalnMOHaNIbHBIE W HMPPALMOHAIBHBIE YHCIHA.
Apudmernueckre onepanud € JEUCTBUTENbHBIMU  4YHMciIaMud. Moaynb
JNEHUCTBUTEIBHOIO 4Hcia W ero cBoiicTBa. IlpuOnmkEHHBIE BBIYUCICHMUS,
paBujia OKPYTJICHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUI.

Crenenp ¢ wnenpiM nokaszareneM. buHom Herorona. HMcnosibzoBanue
noaxonadmed (GopMbl  3aUCU  JIEWCTBUTENIBHBIX 4YHMCENl Ui  pPEeLIeHUus
NPAKTUYECKUX 3a]a4 U MPEACTABICHUS TaHHbIX.

ApudmMeTnyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHb C palMOHAIBHBIM TIOKA3aTeJeEM U €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEJIEM.

Jlorapupm umcna. CpoiictBa jorapu¢ma. JleciTUUHBIE U HaTypalbHbIE
Jorapu(pMsl.

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

YpaBHeHMs U HEPABEHCTBA

ToxnaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHusA. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCHIIbHBIE YPAaBHEHHS U YpaBHEHHUsI-cleACTBUsA. HepaBeHCTBO,
pelieHre HEpPaBeHCTBRA.

OCHOBHBIE METO/IbI PEIICHHUS LIEJIBIX U APOOHO-PALIMOHATIBHBIX YPaBHEHUN
Y HEpaBEHCTB. MHOTOWIEHBI OT OJHOW MepeMeHHOH. JleleHne MHOrouieHa Ha
MHOIO4YJIEH C ocTaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEIbIMHU
kor¢ppunrenramu. Teopema Buera.

[TpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJEPKAIINUX CTENIEHU U KOPHHU.

UppaunonansHpie  ypaBHeHHs.  OCHOBHbIE  METOAbl  pELIEHUs
UPpPALMOHATBHBIX YPABHEHHUIA.

[TokazarenbHble ypaBHEHUsI. OCHOBHBIE METO/]IbI PEILICHUS MOKAa3aTEIbHbIX
YPaBHEHHU.

[TpeoOpa3zoBaHue BBIpaXKEHHI, COAEPKAIUX JTOrapu(MBbI.

Jlorapudmuyeckue  ypaBHeHus.  OCHOBHBIE  METOJbl  PEIICHUS
Jorapu(MUYECKUX YPAaBHEHU.

OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPKCHUI. Permenne TPUTOHOMETPUUYECKUX
YPaBHEHH.

Pemenne crucrem nuHEHHBIX ypaBHEHMM. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHu. Omnpenenutens MaTpulbl 2X2, €ro reoMETPUYECKUHM CMBICT H
CBOWCTBA, BBIYMCICHUE €ro 3HAYCHMS, IPUMEHEHHME ONPEICIUTENs IS
pElIEHNsT CUCTEMBI JIMHEMHBIX YpaBHEHUM. PelleHne NpuKIagHbIX 3a7ad C
IIOMOIIIBIO CHUCTEMBI JIMHEWHBIX ypaBHEHMH. lccimenoBaHne mNOCTPOCHHOM
MOJENH C IOMOILBIO MAaTPULL U OIIPEAEIIUTEIIEH.

[TocTpoeHre MaTEMATHYECKUX MOJEIEH PEAIbHOM CUTYAIlMU C MOMOIIBIO
YpaBHEHHMU U HEpaBeHCTB. [IpuMeHeHre ypaBHEHU U HEPABEHCTB K PEIICHUIO



MaTEeMaTUYECKUX 3aJad M 3a7a4 M3 PA3IMYHbIX O0JIACTe HAyKH M peabHOU
AKU3HH.

DOyHkuuu ¥ rpapuku

@yHKIMA, cnocoObl 3a1aHus (QyHKOuU. B3auMHO oOpaTHble (yHKUHUU.
Komnosunust ¢yukiui. I'paduk dyHkiuu. DieMeHTapHble TpeoOpa3oBaHUs
rpa@uKoB QyHKIIMIA.

O6umacth onpeneneHrs 1 MHOKECTBO 3HaueHU pyHkuuu. Hynu GyHkumm.
[TpomexxyTkH  3HAKONMOCTOSIHCTBA.  YETHbIE U HEYETHbIE  (DYHKIIMM.
Ilepuonnueckue  QyHkuuu.  IIpoMeXKyTKH  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl 1 MUHUMYMbI QyHKIMU. HanOonbliliee 1 HauMeHblIee 3HAUYCHUS
(yHKUIMU HA TPOMEKYTKE.

Jlunelinasi, KBagpaTU4YHasi U JPOOHO-IMHENHAS (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPAPUKOB.

CreneHHas pyHKIMS C HATYpaJIbHBIM U 1IeJbIM MoKa3areneM. E€ cBoiicTBa
u rpadpuk. CpoiicTBa U rpauk KOpHS N-OM CTENEHH KaK (PYHKUUU OOpaTHOU
CTENIEHU C HATYpaJbHBIM [1OKA3aTEIIEM.

[Toka3zarenbHast U jgorapupmuyeckas GyHKIHUHU, UX CBOWCTBA U IPAPHUKH.
Hcnonb3oBanue rpadukoB GyHKUUNA JUIsl pELICHUS] YpaBHEHUIA.

TpuroHomerpuyeckass OKPYKHOCTb, OIpPEAEIEHUE TPUTOHOMETPHUUECKUX
(yHKUMNA YUCIOBOIO apryMEHTA.

@DyHKIIMOHAJIBHBIE 3aBUCUMOCTH B PEaJbHBIX Ipoleccax U SBJICHUSX.
['pacduku peanbHbIX 3aBUCUMOCTEH.

Havayia MaTeMaTH4eCKOro aHAJIM3a

ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCNIEIOBaTEIbHOCTENH. MeTton
MaTeMaTUYECKON UHIYKIUH. MOHOTOHHBIE U OrpaHUYECHHbIE
noclieoBaTeNbHOCTU. IcTOpHsl BOBHUKHOBEHUS! MAaTEMAaTUYECKOIO aHaIM3a Kak
aHanM3a OECKOHEYHO MaJbIX.

Apudmernyeckass M TE€OMETpUYECKass  Mporpeccud. beckoHeyHo
yObIBaroiiasi reomerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH
r€OMETPUYECKON Iporpeccuu. JIMHEHHbI M 3KCIIOHEHIMANBHBIN pocT. Yuncio
e. ®opMmyiia CIIOXKHBIX MPOLIEHTOB. VCNoOab30BaHNE MPOrPECCUH JJIsi pEeLICHUs
peanbHbIX 3a]1a4 NPUKIIATHOTO XapaKTepa.

HenpepbiBuble QyHKIIMU U UX CBOWCTBA. TOUKM pa3pbiBa. ACHUMMOTOTHI
rpadukoB ¢yHkuuid. CBolcTBa (DyHKIMI HENpEepbIBHBIX Ha OTpe3ke. Metoj
WHTEPBAJIOB /I pELIEHUsT HEpaBEHCTB. [IpuMeHeHue CBOWCTB HENMpPEpPBIBHBIX
GyHKUMN JUIsl pelieHus 3a1ay.

Ileppass u  BTOpas  mnpousBojgHble  (QyHkuuu.  OmnpeneneHue,
reOMETpUYECKUd ¥ (U3MYECKHMH  CMBICI  MPOU3BOJHON.  YpaBHEHUE
KacaTelbHOH K rpaduKy QyHKUIHUU.

[TpousBoaHble  37eMeHTapHbIX  (QyHKUMdA. [IpomsBomHas  cymwmbl,
POU3BEAECHUS, YACTHOTO U KOMITO3ULIMK (PYHKIUH.

MHo:xecTBa H JIOTHKA

MHO»XeCcTBO, ONepanuy HajJ MHOXECTBAMU W MX CBOMCTBA. /(marpaMmsl
Oitnepa—Benna. IlpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO —amnmnapara s
OMMCAaHUs PEAIbHBIX MPOLECCOB W SBJIICHUW, MPU PELICHUH 3a7ad U3 APYIrHxX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, CIIEJICTBUE,
JI0Ka3aTeNIbCTBO, PABHOCHJIbHBIE YPABHEHHS.

11 KUIACC



Yuciaa u BBIYMCICHUS

Harypanbnuble u wnenesie uucia. [IpuMeHeHHe NpPU3HAKOB JIEIUMOCTH
HEJBIX YKces, Haubonbiuil oomuit nenurens (nanee — HOJl) u HanmeHbliee
obmee kpatHoe (nanee — HOK), octaTtkoB o moaynto, anroputMa EBknnna st
penieHus 3aa4 B 1EJIbIX Yuciax.

KommnekcHble uncna. AnreOpanyeckas W TpUTOHOMETpudeckas (HopMbl
3alMCH KOMIUIEKCHOrO yucia. ApupMeTruyeckre onepanuu ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHne KOMIUIEKCHBIX YHCENl Ha KOOPJAMHATHOM IIOCKOCTH.
@®opmyna MyaBpa. KopHu n-o CTenmeHM W3 KOMIUIEKCHOIO YHCIIA.
[IpyumeHeHne  KOMIUIEKCHBIX  4YMCeNl  JUIsl  pelleHus  (U3HYECKUX H
r€OMETPUYECKUX 3a]1aY.

YpaBHeHus 1 HEPABEHCTBA

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

OTO6op KOpHEW TPUrOHOMETPUYECKHX YPAaBHEHHH C  MOMOUIBIO

TPUTOHOMETPHUUECKOMN OKPY’KHOCTH. Pewmenne TPUTOHOMETPHUUECKUX
HEPABEHCTB.

OCHOBHBIE METOJbl pEUIEHUS IMOKA3aTeNbHbIX U JIOrapupMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIEHUsI CUCTEM M COBOKYIHOCTEH pallMOHAJIbHBIX,
UPpaLMOHAIBHBIX, IOKA3aTEIbHBIX U JIOrapU(PMUUYECKUX YPABHEHUN.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C ITApaMeTpamMHu.

[IpumMeHeHne ypaBHEHHMM, CHUCTEM W  HEPABEHCTB K  PELICHHIO
MaTEeMaTUYECKUX 3aJad M 3a7a4 M3 PA3IMYHbIX O0JIACTe HAyKH M peajbHOU
KU3HH, UHTEPIPETALMS OJTYUYECHHBIX PE3YIbTaTOB.

DOyHkuuu ¥ rpapuku

I'padux komnozunmu QyHkuuid. ['eomerpuyeckue oOpas3bl ypaBHEHUU U
HEPABEHCTB HA KOOPJIMHATHOM MIOCKOCTH.

Tpuronomerpuyeckue (PyHKIIMU, UX CBOMNCTBA U Tpa(UKH.

I'paduueckrie METOBI pelIeHUs] YpaBHEHUI U HepaBeHCTB. | paduueckue
METO/Ibl PELIEHUs 3a/1a4 C apaMeTpaMHu.

Hcnonb3oBanue rpadukoB (yHKUMNA JUIsl MCCIIEOBAaHUS MPOLIECCOB U
3aBUCUMOCTEH, KOTOPbI€ BO3HUKAIOT MPHU PELICHUU 3a/1ay U3 JIPYTUX y4eOHBIX
IPEIMETOB U PEANIbHOU KU3HH.

Havayia MaTeMaTH4eCKOro aHaJIn3a

[TpumeHeHne npou3BOIHON K HCCIEA0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb
U dKcTpemyMbl. HaxoxzaeHue HauOOJbIIEr0 W HAUMEHBLIErOo 3HAYEHUU
HENPEPbIBHON (PYHKIMU HA OTPE3KE.

[IpumeHeHne Npou3BOAHOM I HAXOXKACHHSI HAWIYYIIEro pEIICHHs B
OPUKJIAJAHBIX 3aja4yax, JUIsl ONpEeJeNeHUs] CKOPOCTH M YCKOpPEHHus Ipoliecca,
3aJ1aHHOTO (hOPMYJION WITU TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBOoOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKUUH. [IpaBuna Haxox1eHHs 1epBOOOPA3HbIX.

WNurerpan.  I'eoMeTpuYecKMid  CMBICI  MHTErpajia.  Bpraucnenue
onpenenéHHoro uaTerpana no Gopmyne Hetotona-Jletbuuiia.

[TpumeHeHue uHTErpana A HaXOXKJIEHUs IUIOIAJEeH IUIOCKUX (Uryp u
00BEMOB r€OMETPUUYECKUX TEIL.

[Tpumepsl pemenuid quddepeHunanbHbIX ypaBHEHUH. Maremarnueckoe
MOJIEJIMPOBAaHUE pEAIbHBIX MPOLECCOB C MNOMOIIBIO U PepeHInATbHBIX
YPaBHEHHU.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYUYEBHOI'O KVYPCA
«AJITEBPA U _ HAYAJIA MATEMATUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM YPOBEHBb) HA VYPOBHE CPEJAHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBLIE PE3YJIBTATDHI

1) rpamIaHCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  NO3MUMU  OOydyarowmerocs  Kak
AKTUBHOTO Y OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 OOIIECTBA, IPEACTABICHHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SIBJICHUMH,
IpoLeayp TPaKIAHCKOTO 00IIecTBa (BBIOOPHI, OMNPOCHI U JIPYyTro€), yMEHHUE
B3aMMOJIEHCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) NIaTpHOTHUYECKOr0 BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTh POCCUUCKON TpaXJaHCKOW UJICHTUYHOCTH, YBAKCHUS
K MPOIJIOMY U HACTOSIIEMY POCCUICKOM MaTEMAaTUKH, LIEHHOCTHOE OTHOIICHHE
K JOCTHKECHHUSAM POCCHMCKHX MATEMAaTUKOB M POCCHUHMCKOM MAaTeMaTHYECKOU
IIKOJIbI, MCIOJb30BAHUE ATUX JOCTHKEHHA B JPYIMX HayKax, TEXHOJIOTHSX,
chepax YKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHE JyXOBHBIX LEHHOCTEU POCCUICKOTO Hapoaa,
c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOIO IOBEACHHS,
CBA3AHHOIO C MPAKTUYECKUM [PUMEHEHHEM JOCTHKEHUW HayKu U
NESATENbHOCThIO YYEHOT0, OCO3HAaHHME JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYHMBOTO OyAyIIEro;

4) 3¢cTEeTHYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, peleHnu, paccyXIeHUH,
BOCIIPUMMYHMBOCTh K MAaTEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nvecKoro BOCHUTAHUSA:

c(OPMUPOBAHHOCTh YMEHHS NPHUMEHATh MATEMATHYECKHE 3HAHHS B
UHTEpEecax 370pOBOro M Oe3omacHOoro oOpaza KU3HHU, OTBETCTBEHHOE
OTHOUIEHUE K CBOEMY 3JI0pOBbIO (3710pOBOE NUTaHUE, COaJaHCUPOBAHHBIN
PEXUM 3aHATUNA U OTIbIXA, PEryJsipHasl PU3NUYECKasi aKTUBHOCTH), (pru3nyeckoe
COBEPILIEHCTBOBAHUE npu 3AHSTHIX CIIOPTUBHO-03/J0POBUTEIBHOM
JEeSTENbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TpyAy, OCO3HAHHWE LEHHOCTH TPYIOJIOOMs, HMHTEpPEC K
pasiM4HBIM _ cepaM  PO(ECCHOHAIBHON  JCSTEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHHE COBEPILATH OCO3HAHHBIA BBHIOOP
Oynymieil mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHbI,
FOTOBHOCTh M  CIHOCOOHOCTH K  MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000Opa30BaHUIO HAa MPOTSHKEHUU BCEW >KU3HU, FOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELICHUHU MTPAKTUYECKUX 3aJ1a4 MaTEMaTH4YECKON HApaBI€HHOCTH;

7) 3K0JI0rN4eCKOTr0 BOCIIUTAHMS

c(OPMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpbl, NOHMMAaHHUE BIUSHUS
COLIMAJIBHO-DKOHOMHYECKUX  IPOLIECCOB HA  COCTOSIHME TPUPOJHON H
COLIMAJIBHOM Cpelbl, OCO3HAHHME TIJI00AJIBHOTO XapakTepa H3KOJIOIMYECKHX
npo0sieM, OpUEeHTALMSI Ha TPUMEHEHUE MaTEMaTUYECKUX 3HAHUM JUJIsl pelueHus



3a/1ad B 00J1aCTU OKPYXKaIOWICH cpe/ibl, MIIaHUPOBAHUE MTOCTYIKOB U OLIEHKU MX
BO3MOKHBIX MOCJEACTBUMN JIJIsl OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKM U  OOIIECTBEHHOW TMPAKTUKU, TTOHUMAHUE
MaTeMaTU4YeCKOM HayKd Kak c(epbl uemoBEeYeCKOW IesTeTbHOCTH, ITANoOB €&
pa3BUTUS M 3HAYUMOCTH JUISl Pa3BUTHUS I[MBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH U MaTeMaTUYECKOW KyJIbTypOl KaK CpPEJCTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYILIECTBJISITh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATeIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANNPEIMETHBIE PE3YJIbTATDI

Ilo3naBaTe/ibHbIEe YHUBEPCAJbHbIE Y4eOHbIe 1eiicCTBUS

Bba3oBble Jiornyeckue AeiicTBUA:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE TPU3HAKK MAaTEMAaTHYECKHX
OOBEKTOB, TMOHATUH, OTHOLIEHUH MEX1y MOHATHIMHU, (OPMYIHPOBATH
onpeaeneHus HOHSTHH, yCTaHaBJIMBATh CYILIECTBEHHBIN PU3HAK
KJaccu(UKauy, OCHOBaHUA g OOOOIIEHUST M CpaBHEHUS, KPUTEPHUH
IPOBOJMMOTI0 aHAIMN3a;

BOCHPUHUMATh, (OPMYJIUPOBATH M  NPEOOPA3OBBIBATh  CYXKJICHUSA:
YTBEPAUTEIbHBIE U OTPULATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOLINE, YCIOBHbIE;

BBISIBJISITh ~ MaT€MaTU4YeCKHE€  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
MPOTHBOPEYHs B (haKTax, JaHHBIX, HAOMIOACHISIX U YTBEPKACHUSX, IPE/UTAraTh
KPUTEPHUH JIJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEN M POTUBOPEUNIA;

JIeNaTh BBIBOJBI C HMCIHOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX WU
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIOUEHU 110 aHAJIOTHH;

IPOBOJUTh CaMOCTOATEILHO J0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPXKJIECHUNA (IpsIMbIE W OT MPOTHUBHOIO), BBICTPAaUBaTh APTyMEHTAIIMIO,
OPUBOJUTH TPUMEPBl M  KOHTPHPUMEPBI, OOOCHOBBIBATh COOCTBEHHBIE
CY)KJICHUS U BBIBOJBIL;

BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3ajauu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB peUIeHHUs, BbIOMpaTh HauOoyiee TOAXOAAIUMKA C  y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUA:

UCII0JI30BaTh BOMPOCHI KAK HCCIIEOBATENbCKUA UHCTPYMEHT MO3HAHUA,
(GopMynaMpoBaTh  BONPOCHI, (UKCUPYIOLIME MPOTUBOpPEYUE, MpoOJIemy,
yCTaHaBJIMBaTh UICKOMOE U JaHHOE, (HOPMHUPOBATH TMIIOTE3Y, APTyMEHTUPOBATh
CBOIO MO3ULINI0, MHEHUE;

IPOBOJUTH CaMOCTOSITEJILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHWIO OCOOEHHOCTEHW MaTeMaTUYeCKOro OOBEKTa,
SABJIICHHS, TIPOLECCA, BBISBICHUIO 3aBUCUMOCTEM MEXIy OObEeKTamu,
SBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH OOOOIIEHUS U BBIBOJIBI IO PE3yJIbTaTam
IPOBEIEHHOIO HAOMIOJEHUS, MCCIENOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

IPOrHO3UPOBATh BO3MOYKHOE pa3BUTUE MPOLECCA, a TAKXKE BBIIBUIATh
IPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ unpopmanmeii:

BBISIBIATh Je(ULUTHI MH(OPMAIMKU, JAHHBIX, HEOOXOJIMMBIX NJIsi OTBETa
Ha BOIPOC U JJIs PELICHUS 3a]auH;



BbIOMpaTh  MHGOPMALMIO M3  HCTOYHUKOB  PAa3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh M HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUOB U (POPM IIPEACTABICHHUS;

CTPYKTYPUPOBATh UH(POPMALIKIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh TpayUuecKy;

OLICHUBATh HaJEXKHOCTD uH(popMaun o CaMOCTOSITENILHO
c(hOpMyYTUPOBAHHBIM KPUTEPUSIM.

KoMMmyHHMKaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1elicTBUS

OO0uienue:

BOCIPUHUMATh M  (OPMYyJIHpPOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIIOBUSIMH M LEJISIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BbIPaXXaTh CBOK TOUKY
3pEHUs B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBATh MOSICHEHUS 110 XOJ1y pPELIEHUs
3aJ1a4yi, KOMMEHTUPOBATH MMOJTYYEHHBIN pe3yJIbTaT;

B X0J1€ 00CYKJEHUS 33/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMBI,
npoOieMbl, pelaeMol 3aJadd, BbICKa3blBaThb WJIEW, HAIICJICHHBIE HA IOMCK
pELIeHMs], COMOCTABIATh CBOU CYXKJIEHUS C CYXACHUSIMHU APYIHMX YYaCTHHKOB
auanora, 0OHapy>KMBaTh Pa3IMuMe U CXOJICTBO MO3UIUH, B KOPPEKTHOU (hopme
(OopMyIMpPOBATh PA3HOIIIACHSI, CBOU BO3PAKEHUS;

OPEACTaBIATh  pe3yJbTaThl  pELIEHUS  3a7auyd,  OKCIEPUMEHTa,
UCCJIEIOBaHUsI, MPOEKTA, CAMOCTOSATENbHO BbIOMpPATh (POpMAT BBICTYIUICHUS C
y4€TOM 3aJ1a4 MPEe3eHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBHUSA

Camoopranusanus:

COCTABJISITh IUIAH, aJITOPUTM PEILIECHUS 3a7a4i, BBIOUPATh CIIOCO0 peleHus
C y4y€TOM HMEIOIIUXCA PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUpPOBaTh W KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH € YYETOM HOBOM
uH(popmauu.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

BJAJ€Th HAaBbIKAMHU II03HABATEJbHOW pPEPIEKCUUM KaK OCO3HAHUs
COBEpILIAEMbIX JIEUCTBUM M MBICIUTEIbHBIX IPOLIECCOB, HUX PE3YJIbTaTOB,
BJIAJETh CHOCOOAMU CAaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca U pe3yibTaTa
pelieHns: MaTeMaTUYeCKOH 3a1auH;

OPEeIBUAETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh NpPH PpPELIECHUU
3aJlayd, BHOCUTb KOPPEKTHUBbI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa LEId M YCIOBUSAM, OOBSICHATH
OPUYMHBI  JTIOCTHOKEHUS] WJIM HEJIOCTHKEHUS PpPe3yJbTaTOB JI€ATEeIbHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHMUMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHIAUBUIYAJIbHOM padOThl MpU pEUIeHUM YYEeOHBIX 3a/ay, MPUHUMAThH LElb
COBMECTHOI JI€ATENbHOCTH, IUIAHUPOBATh OpPraHU3allMI0 COBMECTHOW padoThI,
pacnpenesnsaTh BUJbl padoT, JOroBapuBaThCs, 00CYk AAaTh MPOLECC U PE3yJIbTaT
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B IPyNNOBBIX (hopmax padoThl (00CYyk1eHNsA, 0OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» U WHBIE), BBIIOJHATH CBOK 4YacTb paldOThl U
KOOPJIMHUPOBAaTh CBOM JEHCTBUSA C JPYTMMH YI€HAaMH KOMAaH]Ibl, OLIEHUBATH
KauyecTBO  CBOEr0  BKJIaJAa B  OOWMH  NOPOAYKT MO  KPUTEPHUSIM,
c(hOopMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.



HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kiacce oOydyaromuiicsi TOJYyYUT CIEAYIOIIUE
IPEeIMETHBIE PE3YJIHTATHI IO OTACIBbHBIM TEMaM padoyeil mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHATU3a»:

Yuciia v BBIYMCIICHUA:

CBOOOJHO OMEPUPOBAThH MOHATHUAMM: PALMOHAIBHOE YUCIO, OECKOHEYHas
nepuoguyeckas JpoOb, MPOLEHTbI, HPPALMOHAIBLHOE YHCIO, MHOYKECTBA
PAlMOHAIIBHBIX U JEHCTBUTENIBHBIX YUCET, MOIYJIb JEHCTBUTENBHOTO YUCIIA;

OPUMEHATh APOOM W TPOUEHTHI JUIsl pELIEHUs NPUKIAJHBIX 3334 U3
Pa3JIMYHBIX OTpACIel 3HAHUW U PEaJIbHOM KU3HU;

OPUMEHATh  NPUOIMKEHHBIE  BBIYMCICHMS, [paBUia  OKPYIJICHHS,
OPUKUIKY U OLIEHKY pe3yibTaTa BIUYMCICHUI;

CBOOOJHO ONEPHUPOBATh IOHATUEM: CTENEHb C ILEJIbIM I10Ka3aTeleM,
UCIIOJIb30BaTh MOAXOJAUIYI0 (OpMYy 3amuch JEHCTBUTENbHBIX YHCEN IS
pelIeHHs NPAKTUYECKUX 3a7a4 U MPEACTABICHUS IaHHBIX;

CBOOOJHO  ONEpUpOBaTh  MNOHATHEM:  aApUPMETUYECKUA  KOpPEHb
HaTypaJbHOU CTEIICHU;

CBOOOJHO  ONEpUpPOBATH MOHATHEM: CTENEHb C  palUOHAIbHBIM
NIOKa3aTeNeEM;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: JOrapup™m uucia, NECATUYHBIE U
HaTypaJbHbIE JJOrapu(MBbI;

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

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

YpaBHeHHs U HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBAaTh  MOHATHSAMHU:  TOXAECTBO,  YpPaBHEHHE,
HEPAaBEHCTBO,  PAaBHOCWIbHBIE  ypPaBHEHMS M  YPaBHEHUA-CIEICTBUS,
PaBHOCHWJIbHBIE HEPABEHCTBA;

OPUMEHSTh PA3JIMYHbIE METOJbl PEIICHHS PalUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YPAaBHEHHM, NPUMEHATh METOJI WHTEPBAJIOB I pEUICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: MHOTOWIEH OT OAHOW NEPEMEHHOM,
MHOTOWIEH C LEIbIMH KO3()PUIMEHTAaMU, KOPHM MHOTOYJIEHA, MPUMEHATH
JEJIEHUE MHOTOYIEHAa Ha MHOTOWIEH C OCTATKOM, TeopeMy be3y m Teopemy
Buera qns pemienus 3anay;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH: CHUCTEMa JIMHEHHBIX YpPaBHEHHI,
MaTpHIa, OMNPEICIUTENh MAaTPULBl 2 X 2 W €ro reOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOVMCTBA ONpENEHUTENs 2 X 2 1 BBIYMCICHUS €r0 3HAYEHUS,
OPUMEHSTh ONPEACIUTENN JJisl PELICHUsS CUCTEMbl JIMHEWHBIX YpaBHEHWIA,
MOJENUPOBATh PEAJbHBIE CHTyallUM C IIOMOLIBIO CHCTEMBI JIMHEHMHBIX
YPaBHEHHM, HCCIENOBATh IOCTPOCHHBIE MOJEIM C IIOMOIIBIO MATPHUL] H
ONPENEIIUTENICH, NHTEPIIPETUPOBATH MOJYYEHHBIN pE3yNIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHAMM A NpeoOpa3zoBaHUs
BBIPAKEHU;

BBINIOJIHATh  NMPEOOpPA30BAHMS YHUCIOBBIX BBIPAKEHHM, COAEpPKALIUX
CTEIICHH C PAllMOHAJIBHBIM I1I0KA3aTelIEM;

UCII0JIb30BaTh CBOMCTBa  JIOrapu@mosn VISt npeoOpa3zoBaHus
J0Tapu(PMUYECKUX BBIPAKEHUN;



CBOOOJIHO ONEPUPOBATH MOHATUSMH: UPPALMOHAIIbHBIE, IOKA3aTEIbHbIE U
Jorapu(pMUYECKUE ypaBHEHUS, HAXOAUTb MX PEIIEHUS C IMOMOILBIO
PAaBHOCWJIBHBIX TIEPEXO/0B UJIM OCYUIECTBIISISI IPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHBIE  TPUTOHOMETPUYECKHUE bopmynbsl A
npeo0pa3zoBaHus TPUTOHOMETPUUYECKUX BBIPAXKECHHUI;

CBOOOJHO ONEPUPOBATH TMOHITHEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh HEoOXOoauMble (QOpMyJbl JJii PELIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKHUX YPABHEHUII;

MOJIEJIMPOBAaTh pEalbHbIE CHUTyallUh Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHUS, YPAaBHEHHUs, HEPABEHCTBA I10 YCIOBHUIO 3a/1ayd, HCCIEAO0BATH
IIOCTPOEHHBIE MOJIEIIH C UCIIOJIB30BAHUEM almapara ajreOpsl.

@OyHkuuu ¥ rpapuku:

CBOOOJHO OMNEPUPOBATh MOHATUAMM: (DYHKIMS, CHOCOOBI 3aJlaHUd
(GyHKUMH, B3aMMHO OOpaTHble (QYHKIUHU, KOMIO3MLMS (yHKIMHM, Tpadux
(yHKUMH, BBIIOJHATD 3J€MEHTapHbIE TPeoOpa3oBaHus rpa@uKoB (QyHKIIHIA;

CBOOOJIHO OINEPUPOBATH MOHATUAMHU: 00JIACTh ONPENEIECHUS U MHOKECTBO
3HaYeHUN (PYHKLUMH, HYJIH QYHKIUHU, TPOMEXYTKH 3HAKOIOCTOSHCTBA;

CBOOOJHO OIEpUPOBAaTh MOHATHUAMHU: YETHBIE M HEYETHbIE (YHKIHH,
nepuogndeckue PyHKIUHU, TPOMEXKYTKH MOHOTOHHOCTH ()YHKLIUU, MAKCUMYMBI
U MUHUMYMbI (PYHKUMH, HAauOOJbIIEE U HaUMEHbIIee 3HaYeHUE (YyHKUUU Ha
IPOMEKYTKE;

CBOOOJIHO ONEPHUPOBATH MOHATUSIMU: CTENIEHHAs (DYHKLHMS C HATYpaJIbHBIM
U LIEJIbIM [TOKa3aTesieM, TpadUuK CTEEHHON (PYHKUMHU C HATYypPaJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHs n-oil CTENeHU Kak (yHKUIHUHU OOpaTHOM CTENEHH C
HATypaJbHBIM IOKa3aTEJIEM;

ONepUpOBaTh MOHATUAMM: JUHEIHAs, KBAaApaTUUHAsA U JPOOHO-TUHEHHAs
(yHKUMU, BBINOJIHATH O3JEMEHTAPHOE UCCIEIOBAHUE M IOCTPOEHUE MX
rpaduKoB;

CBOOOJIHO ONEpPUPOBATh MOHATUAMU: MOKa3aTeNbHAS U Jorapupmuueckas
(GyHKUMH, UX CBOMCTBAa M rpauKH, UCHOJIb30BaTh MX TpadUKU IS peleHus
ypaBHEHUM;

CBOOOJHO ONEpPUPOBATh MOHATUSMU: TPUTOHOMETPUUECKAS OKPYKHOCTb,
onpeeleHue TPUTOHOMETPUUYECKUX (PYHKIMN YUCIOBOIO apIyMEHTa;

UCIIOJIb30BaTh Tpaukd (QYHKOUN JUIsl HMCCIEIOBaHUS TMPOLECCOB U
3aBUCUMOCTEN MpU PEIICHUH 3a7a4 U3 APYTUX y4eOHBIX IPEAMETOB U peaabHOM
YKU3HH, BBIPAXKATh (POPMYJIaMH 3aBUCUMOCTH MEXIY BETUUMHAMMU;

Hauana MmaTeMaTH4eCKOro aHAIN3A:

CBOOOJIHO OINEPUPOBATH MOHATUAMU: apuPMeTHUecKass U TeOMETpUIecKas
nporpeccusi, 06CKOHEUHO YObIBaIOIasi FEOMETPUYECKas MPOTrPECCusl, TUHEHHBIN
U OKCIOHEHLMAIbHBIA pOCT, (opMyJsia CIOXKHBIX MPOLEHTOB, HMETh
IPEJICTaBICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOrPECCHM ISl PEIIEHUs peajbHBIX 3a/lad MPHUKIaJIHOTO

XapakTepa;
CBOOOJTHO OIEPHUPOBATH TMOHITHUAMU: IOCIIEAOBATEIILHOCTh, CIOCOOBI
3aaHUS MOCJIeIOBATEIBHOCTEH, MOHOTOHHBIC u OrpaHHYCHHBIC

NOCJIEJOBATENbHOCTA, TOHUMAaTh OCHOBBI 3apOXKJEHUS MaTeMaTHUYeCKOIro
aHaJIM3a KaK aHaJIn3a OECKOHEYHO MAaJIbIX;

CBOOOJHO ONEpUPOBATh MOHATUSAMH: HENpPEpPbIBHbIE (YHKLUHMH, TOYKU
paspeiBa rpaduka GyHKUNUH, aCUMIITOTHI Ipaduka QyHKINH;

CBOOOJHO ONEPUPOBATH MOHATHEM: (DYHKIIMS, HENPEPbIBHAS HA OTPE3KE,
IPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (PYHKIUHI AJI pELICHUS 3a/1a4;



CBOOOJHO ONEPUPOBATH MOHATUSMU: IE€pBas W BTOpas IMPOU3BOAHbBIC
(GyHKUMHU, KacaTenbHas K rpaduky QyHKINHY;

BBIYMCIIATH  NPOU3BOJHBIE CYMMBI, IIPOM3BEICHMUS, YACTHOTO U
KOMITO3ULIMM JIBYX (PYHKIUH, 3HATh IPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKIUH;

UCIOJIb30BaTh F€OMETPUUYECKUM U (PU3UYECKUN CMBICT MPOU3BOAHON IS
peleHus 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO OMNEpUPOBATh TMOHATHUAMM: MHOXXECTBO, OIEpaluyd  HaJ
MHOXECTBaMU;

UCIIOb30BaTh TEOPETHUKO-MHOKECTBEHHBIM anmapar Juil OIHCAaHMS
peanbHBIX MPOLECCOB U SIBJICHUH, MPU PEUICHUHU 3a7ad U3 JAPYTUX YUYEOHBIX
IPEAMETOB;

CBOOOJIHO ONEpPUPOBAThH MOHATUSMU: OINpPEICICHHE, TEOPEMA, YpaBHEHHE-
CIEeICTBHE,  CBOWCTBO  MAaTe€MaTHUYECKOro  OOBEKTa,  JI0Ka3aTelbCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kjacce oOydyaromuiicsi TOJYyYUT CIEAYIOIIUE
IPEeIMETHBIE PE3YJIBTATHI IO OTACIBbHBIM TEMaM padoyeil mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hauajla MAaTEMaTUYECKOTO aHATU3a»:

Yuciia ¥ BBIYMCIICHUA:

CBOOOJHO ONEpUPOBATh MOHATUSAMU: HATypadbHOE M UEJIOE YHUCIIO,
MHOECTBA HATYPAJIbHBIX U LEJbIX YUCEN, UCIIOIB30BaTh MPU3HAKU JECITUMOCTH
ueneix uncesn, HOJ m HOK HarypansHbIX umcen i pelieHus 3anad,
IPUMEHATH anroput™ EBknunna;

CBOOOJHO ONEPUPOBATH MOHITHEM OCTaTKa MO MOAYJIO, 3aIlKChIBAThH
HaTypaJIbHBIE YNCIIA B PA3JIMYHBIX O3ULIIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO OIEpPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YUCIO M MHOKECTBO
KOMIUJIEKCHBIX YMCEJ, NMPEACTaBIATh KOMIUIEKCHBIE YKCiia B alredpandyeckon u
TPUTOHOMETPUUYECKOU (popMe, BHIMOIHATH apu(PMETUYECKHUE ONepaluid ¢ HUMU
U U300pakaTh Ha KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATH MOHSATUSMH: UPPALMOHAIIbHBIE, IOKA3aTEIbHbIE U
Jorapu(pMUYECKUe HEPABEHCTBA, HAXOJWUTh MX PELIEHUS C MOMOIIbIO
PAaBHOCHJIBHBIX ITEPEXOJIOB;

OCYLIECTBJISATH OTOOp KOPHEW NpH PEIIEHHMH TPUTOHOMETPUYECKOTO
YPaBHEHUS;

CBOOOJHO OIEpUPOBAaTh MOHIATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOoIuMble (QOpMyNbl JJii PELIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYITHOCTb YpaBHEHUM
YW HEPAaBEHCTB, PAaBHOCHUJIBHBIE CHCTEMBI M CHCTEMBI-CIEACTBUS, HAXOIUTH
pElIEHNsT CHCTEMBI M COBOKYIHOCTEM palMOHAIBHBIX, HWPPALHOHAIBHBIX,
NIOKA3aTeJIbHbIX U JOrapu(pMUUYECKUX YPABHEHHUI U HEPABEHCTB;

permarb palOHAaJbHEIE, UPpALMOHAJIBHBIE, IIOKa3aTEeIIbHBIE,
Jorapu(ppMUyYecKue M TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA,
COZIepIKallle MOYJIM U IIapamMeTPBhl;

IPUMEHSTH I'papruecKrue METOIbI 1JIsl PEIICHHs] YPAaBHEHUI U HEPABEHCTB,
a TaKKe 3a7a4 C mapameTpamus;

MOJIEJIMPOBAaTh pEalbHbIE CHUTyalluH Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPA)XECHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCJIOBHUIO 33J1a4H,
UCCJIeIOBAaTh MOCTPOEHHBIE MOJENIM C HCIOJIb30BaHUEM anmapara ainreOpsl,
WHTEPIIPETUPOBATD MMOTYyYECHHBIN pPE3YyJIbTAT.



DOyHkuuu ¥ rpapuku:

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

CTPOUTh TE€OMETpUYecKhe oOpa3bl YpaBHEHHI M HEPAaBEHCTB Ha
KOOPJAMHATHOM TIJIOCKOCTH;

CBOOOJHO OINEPUPOBATH TMOHATUSAMH: TpaUKH TPUTOHOMETPHUUECKHUX
byHKIMI;

OPUMEHATh (PYHKIMHU JUIsI MOJAEIMPOBAHUS MU MCCIEIOBAaHUS peajbHBIX
IIPOLIECCOB.

HavaJjia MaTeMaTH4eCKOIro aHAJIHM3a:

UCIIOJIb30BaTh ~ NPOU3BOJHYIO  JJIsl  HUCCIeAOBaHMS  (YyHKUMHA  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI;

HaXOJUTh HauOOJbIIEe U HAUMEHbIIeEe 3HaUYeHUs (DYHKIMH HENPEPHIBHOM
Ha OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKACHHUS HAWIY4LIEro PEIIeHHs B
OPUKIAJAHBIX, B TOM YHUCJIE COLUMAIbHO-DKOHOMUYECKHX, 3ajadax, s
OIIpEeICNIEHUs] CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (Gpopmyson wiu
rpadukom;

CBOOOJHO OIEpUPOBaTh MOHATUSAMU: [EPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTErpaj, HaXxoJUTh NEPBOOOPA3HbIE 3JIEMEHTAPHbIX (DYHKIMI U BBIYHMCIATH
uHTerpan no popmyse Hetorona-Jleitonuia;

HaXOJUTh IUIOIIAAM IJIOCKUX (Uryp U OO0BEMBI TEJI C MOMOUIBIO
WHTErpana;

UMETh MPEACTABICHUE O MAaTEMAaTUYECKOM MOJEIIMPOBAHUU HA IPHUMEPE
cocTaByieHUs TUPPepeHIINAIbHBIX YPAaBHEHU;

pemaTh NPUKIAIHbIE 33a4l, B TOM YHCIIE COLMAIBbHO-3KOHOMUYECKOTO U
(du3nuecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOIO aHAIU3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
1|

HaumenoBanue pa3ueios
H TeM MpPOorpamMmmMbl

KoanuyecTBO 4acoB

KonTtpoibHble

Bcero
padoThI

IIpakTHyeckue
padoThI

DJIeKTpOHHBIe (HH(ppPOBbIE)
o0pa3oBaTe/bHbIE PeCypChbl

MHOXkeCTBO
JIEMCTBUTENbHBIX YUCEI.
MHOro4ieHsl.
PanmionaneHbie ypaBHEHHs
1 HepaBeHCTBa. CUCTEMBI
JIMHENHBIX YPABHEHUN

24 1

@OyHKIUHU U TpadUKy.
Crenennast pyHKIHS C
eJIBIM TTOKa3aTeseM

12 1

ApudmeTnueckuii KOpeHb
Nn-0if CTETICHU.
WppaunonanbHbie
YpaBHEHUS

15 1

[Toka3zarenbHas GyHKIUS.
[Toka3arenbHbIE ypaBHEHUS

10 1

Jlorapudpmuueckas
byHKIHS.
Jlorapudpmuueckue
ypaBHEHUS

18 1

Tpuronomerpuyeckue

22 1




BBIPAKECHMS U YPaBHEHUS

IlocnenoBaTensLHOCTH U 10
POrpeccuu

HenpepriBHble GQyHKITUH. 20
[IpousBoaHas

[ToBTOpenue, 06001IIEHNE,
CHUCTEMAaTH3alus 3HAHUI

OBILIEE KOJIMYECTBO

YACOB IIO ITPOTPAMME 136




11 KITACC

Ne
n/
n

HaumeHnoBaHue pa3jiesioB
H TeM MpPOorpamMmmMbIl

KoandyecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHyeckue
padoThI

duexkTpoHHbIe (LM pPOBbHIE)
o0pa3oBaTe/bHbIE PeCypChbl

Uccnenoanne GpyHKIUi ¢
MOMOIIIBIO TIPOU3BOAHOMN

22 1

[TepBooOpasnas u
UHTETpal

12 1

I'padpuxn
TPUTOHOMETPHUYECKUX
GbyHKITHIA.
Tpuronomerpuveckue
HEpaBEHCTBA

14 1

HppanuonanbHbie,
MoKa3aTeIbHbIC U
norapudmuueckue
HEPaBEHCTBA

24 1

KommniekcHble uncia

10 1

Harypanbnslie u nensie
4yucIa

10 1

Cucremsbl palOHAJIbHBIX,
MppalOHAJIbHBIX
IIOKa3aTCJIbHBIX U
norapupMUIEcKUx
YpaBHEHU I

12 1




3ajauu ¢ mapameTpamMmu 16 1
[ToBTOpenwue, 0600IIeHNE, 16 5
cucTeMaTu3alus 3HaHuH
BIIEE KOJIMYECTBO
OBIL 136 10

YACOB I10 ITPOTPAMME







IHOYPOYHOE INTAHUPOBAHUME

10 KUIACC
N KoJsm4yecTBO 4acoB JIeKTPOHHbIE
(]
[Mara uupposbIie
n/ Tema ypoka KonTpoJibHbIe IIpakTHyeckue
Bcero U3y4eHH s o0pa3oBaTte/ibHbIE
n padoThI padoTshI
pecypchbl

MHOecTBO, ONepal Haj !

MHO’KE€CTBaMHU U MX CBOICTBa

Juarpammsel Ditnepa-Benna 1

[IpumeneHne TeopeTHKo-

MHOKECTBEHHOI'O anmapara 1

JJI pCIICHUSA 3a/1a1

ParnponanbHbIe nca.
OOBIKHOBEHHBIE U
JeCATUYHBIC POOH,
MPOLIEHTHI, OECKOHEYHBIC
MEPUOINYECKHE TPOOH

ParmonanpHbIe YKCIIa.
OOBIKHOBEHHBIE U
JCCSTHYHBIC IPOOH,
MPOLIEHTHI, OECKOHEYHBIC
MIEPUOTUIECKUE IPOOH

[Ipumenenue npobeit u
MIPOIICHTOB ISl PEUICHUS
NPUKJIAIHBIX 33124




[Ipumenenue apobeii u
MPOLEHTOB JIs1 pEIIECHUS
NPUKITAIHBIX 33124

JlelicTBUTENbHBIC YHCTIA.
PammmonannHeIe U
HMppalroOHAJIbHbIC YHCIIa

ApudmeTndeckre onepanuu
C IeHCTBUTEIBHBIMH YHCIIAMU

10

Moaynab AeHCTBUTEIHLHOTO
YHCJIa U €T0 CBOMCTBA

11

[TpuGmmxEéHHBIC BEIYMCIICHHUS,
IIpaBUjIa OKPYTJICHHUS,
MIPUKUJIKA U OLIEHKA
pe3yibTaTa BBIYUCICHUN

12

OCHOBHBIE METO/BI PEIICHUS
LEJIBIX U IPOOHO-
paroHaIbHBIX YPAaBHCHHH 1
HEPABCHCTB

13

OcHOBHEIE MCTO/JbI pCUICHUA
LEJIBIX U APOOHO-
paIMoHaIBHBIX YPAaBHEHHIA U
HEPaBEHCTB

14

OcHOBHEIE MCTOJbI pCUHICHUA
LEJIBIX U APOOHO-
palMOHAIBHBIX YPABHEHUN U
HEPABEHCTB




15

MHOro4wieHsl OT OHOMN
nepeMeHHoiu. Jlenenue
MHOT'O4WIEHAa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOTO0YJICHBI C OCJIbIMHA
koa¢ppunuentamu. Teopema
Buera

17

Pemenue cucrem JIMHENHBIX
YpaBHEHUU

18

Pemenne cucreM ITMHENHBIX
YpPaBHEHUU

19

Marpuiia CUCTEMbI TUHEUHBIX
ypaBHeHu. Onpenenurenb
MAaTpUIIbl 2%X2, €ro
F€OMETPUUYECKHUI CMBICIT U
CBOMCTBA; BHIYHCICHUE €TO
3HAYEHUS

20

Onpenenurenb MaTPUILBI 2X2,
€ro reOMeTpUUYECKUN CMBICIT U
CBOMCTBA; BHIYHCICHUE €TO
3HAYCHUS

21

[IpumeHeHne onpenennuTens
IUISL PELLIEHUS CUCTEMBI
JIMHEHHBIX YPaBHEHUN

22

Pemenue MPUKIAAHBIX 3aaa4
C IOMOIIBIO CHCTCMBI




JIMHEHHBIX YPaBHEHUN

23

Pemenne nmpukiagHelx 3a1a4y
C IIOMOIIBIO CUCTEMBI
JIMHEHHBIX YPAaBHEHUN

24

Konrponsnas padora:
"PannonanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JMHENHBIX ypaBHEHUN"

25

®ynkuus, cnocoOsl 3a1aHs
¢yHkuuu. Bzaumuo
oOpaTHbIe (PYHKIIHH.
Kommo3zumus GpyHKImiz

26

I'paduk PyHkIMM.
DJieMeHTapHbIe
npeoOpa3oBaHus rpadukoB

GyHKIHHA

27

OO6macTh onpeeNieHUs 1
MHOYECTBO 3HAUCHHM
¢dbysxumnn. Hymm pyHKImm.
[TpomexyTkH 3HAK
MOCTOSIHCTBA

28

UYETHbIC 1 HEYETHBIE
¢yukuuu. [lepuoanueckue
¢bynkuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUH

29

MaxkcuMyMBbl 1 MUHUMYMBI
¢byskuuu. Hanbonpmee u




HaVMEHbIIIEE 3HAUCHUE
(GYHKINN Ha TPOMEKYTKE

30

JInHeHas, KBaipaTUYHAs U
apoOHO-MHEHHAS QyHKIIHH

31

DneMeHTapHOe UCCIIeJOBaHUE
U MIOCTPOEHUE IpahpUKOB ITUX
byHKIUH

32

DreMeHTapHOe Hcciel0BaHue
U TTIOCTPOCHHUE TPAPUKOB ITUX
byHKIUH

33

Crenels ¢ 1eabIM
nokazareieM. bunom
Hrerorona

34

Crenelsb ¢ 1eabIM
nokasareiieM. bunom
Hrrotona

35

CrenenHast pyHKIHUS €
HATYPaJbHBIM H LENBIM
nokasareneM. E€ cBolicTBa u

rpaduk

36

Konrponsnas padora:
"Crenennas ¢pynkuus. Eé
CBOHWCTBA U Tpaduk"

37

Apudmerndeckuii KOpeHb
HAaTypaJIbHOM CTEIIEHU U €TI0
CBOMCTBA




38

ApudmeTrueckuil KOpeHb
HaTypaJIbHOM CTENIEHU U €r0
CBOICTBa

39

[IpeoOpazoBanms YUCITOBBIX
BBIPAKECHU, COLEPIKAILUX
CTETEeHU U KOPHU

40

[TpeoOpa3oBaHUs YHCIOBBIX
BBIPKCHUH, COJIEpIKAIINX
CTCIICHU U KOPHU

41

ITpeoOpa3oBaHus YUUCIOBBIX
BBIPXXEHUI, COIEepPIKALIUX
CTEIIEHU U KOPHU

42

WppatnmonansHbie
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
UPPALMOHATIFHBIX YpaBHEHUI

43

WppanuronanbHbie
ypaBHeHHs. OCHOBHbBIE
METO/Ibl PEILICHUS
UPPALMOHAIIBHBIX YPaBHEHUI

44

HppannonanbHbie
ypaBHeHus. OCHOBHbBIE
METO/Ibl PeIICHUs
HUPPAMOHATILHBIX YPaBHEHUN

45

PaBHOCHILHBIC nepexoanl B
PEIICHUHN UppallMOHAJIbHBIX




YpaBHEHUU

46

PaBHOCHIBHEIE nepexoanl B
pEeIICHUN UpPALTUOHATIBHBIX
YpaBHEHUI

47

PaBHOCHIBHEIE nepexoanl B
pPELIEHUHU UPPALUMOHATBHBIX
YpaBHEHUU

48

PaBHOCHIIBHBIE TIEPEXOABI B
pELIEHNN UPPaLMOHATIbHBIX
ypaBHEHUH

49

CaoiicTBa 1 rpad)uK KOPHSI n-
OM CTETeHM KaK (PYHKITUN
00OpaTHOM CTETeH!U C
HATYpaJIbHBIM MOKa3aTelleM

50

CaoiicTBa 1 rpaduK KOpHS n-
Ol cTeneHu Kak QpyHKunu
00paTHOM CTETICHH C
HaTypaJIbHBIM ITOKa3aTesIeM

51

KonTponbnas pabota:
"CBoiicTBa u TpaduK KOpHS
Nn-Oi CTETIECHH.
HppaunoHanbHbie
ypaBHEeHUs"

52

Cremnenb ¢ parmoHAIbHBIM
OoKa3aTelieM U €€ CBOMCTBA

53

Crernens ¢ panrOHAJIbHBIM




oKas3aTejieM U €€ CBOUCTBA

54

Cremnenb ¢ panuoHaIbHBIM
OoKa3aTelIeEM U €€ CBOMCTBA

55

[TokazarenbHast PyHKIUS, €
CBOWCTBaA U TpaduK

56

Hcnonb3oBanue rpaduka
(GyHKUMU 1715 pelieHust
YpaBHEHUHI

57

Hcnonk3oBanue rpaduka
(GYHKIMH 7151 pEeIICHUS
YpaBHEHUU

58

[Toka3zaTenbHbIE ypABHEHUS.
OcHOBHEBIE MCTOJbI pCUICHUA
[I0Ka3aTeIbHbIX YPaBHEHUN

59

[Toka3zaTenbHbIE ypABHEHUS.
OCHOBHBIE METO/BI PELICHUS
ITOKa3aTeJIbHBIX YPABHEHHUI

60

Iloka3zaTenbHbIe ypaBHEHUS.
OCHOBHBIE METOABI PELICHUS
ITOKa3aTeJIbHBIX YPABHEHUI

61

KonrpomnsHas padora:
"IlokazarenbHast QyHKIIHS.
IToxazarenbHble ypaBHEHUS"

62

Jlorapugm uncna. CoiicTBa
norapudma

63

Jlorapudm uucna. CoiicTBa




nmorapudma

64

Jlorapudwm yucna. CBoiicTBa
norapudpma

65

JlecsiTHYHBIE M HATYpaIbHBIE
JorapuQmbl

66

JlecTUYHBIC U HATYpaJIbHBIC
sorapupMbl

67

[IpeoOpa3zoBanue
BBIPA)XEHUI, colleprKaIluX
sorapudmsl

68

IIpeoOpa3oBanue
BBIPAXKECHUI, COIEPIKAINX
JorapuQMbl

69

[TpeobOpaszoBanue
BBIPAYKEHHI, COJIEPIKALUX
JorapuQmbl

70

Jlorapudgmuueckas GpyHKIus,
e€ cBoiicTBa U rpaduk

71

Jlorapugmuueckas GyHKIus,
e¢ CBOICTBA U rpadyK

72

Ucnons3oBanue rpaduka
GYHKIUY JUIS peIIeHUs
ypaBHEHUU

73

Ucnons3zoBanue rpaduka
GYHKIUY JU1S] peIeHUs
YpaBHEHUU




74

Jlorapudmuueckue
ypaBHeHus. OCHOBHbIE
METO/IbI PeIIeHuUs
JorapuMUIECKUX
ypaBHEHUU

75

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/TBI PEIICHUS
norapuGpMUIEeCKIX
ypaBHEHUU

76

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbIE
METO/TbI PEIICHUS
norapuGMIUIeCKIX
YpaBHEHUU

71

PaBHOCHIIBHBIE TTEPEXO/IBI B
peLIeHUH JTOTapUPMHUIECKIX
YpaBHEHUI

78

PaBHOCHIBHEIE nepexoanl B
pelIeHnH JTorapuhMUIECKUX
YpaBHEHUU

79

KonrponbHas padora:
"Jlorapupmuueckas
¢yukuus. Jlorapupmudeckue
ypaBHeHuUs"

80

Cunyc, KOCHHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO




aprymeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTAHI'€HC YHCIIOBOTO
apryMeHTa

82

ApKcuHyC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO
aprymeHra

83

ApKcuHYC, apKKOCUHYC U
apKTaHT€HC YUCIIOBOTO
apryMeHTa

84

Tpuronomerpuueckas
OKpY>KHOCTb, OIIPEIECIICHNE
TPUTOHOMETPHUECKHUX
(GyHKIUI YHUCIOBOTO
apryMeHTa

85

TpuroHomeTpuveckas
OKPY>KHOCTB, OTIpE/ICTICHHE
TPUTOHOMETPHUYECKHIX
(YHKIMA YHUCIIOBOTO
apryMeHTa

86

OcCHOBHEIE
TPUTOHOMETPUYECKHUE

hopMyIIBI

87

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

bopMyJIbI




88

OcCHOBHEBIE
TPUTOHOMETPUYECKHE

hopMyIBI

89

OCHOBHEBIE
TPUTOHOMETPHUSCKHE

(bopMyJIbI

90

[TpeobOpaszoBanue
TPUTOHOMETPHIECKUX
BBIPAKECHUIN

91

ITpeobOpaszoBanue
TPUTOHOMETPHUIECKUX
BBIPAKCHUIN

92

[Ipeobpa3zoBanue
TPUTOHOMETPUUYECKHX
BBIPAKCHUIN

93

[IpeobpazoBanue
TPUTOHOMETPHUCCKHUX
BBIPAKCHUI

94

Pemenue
TPUTOHOMETPUIECKUX
YpaBHEHUU

95

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUU

96

Pemenue
TPUTOHOMETPUYECKUX




YpaBHEHUU

97

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUI

98

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

99

Pemenue
TPUTOHOMETPUYECKHUX
ypaBHEHUH

100

Pemenue
TPUTOHOMETPUYECKHUX
YpPaBHEHUU

101

Kontponbnas paboTa:
"TpuroHomeTpuyecKue
BBIPAXKCHUS U
TPUTOHOMETPHUECKHE
ypaBHEHUS"

102

IlocnenoBaTeIbHOCTH,
CII0COOLI 3aIaHUs
OCJIEN0BATEILHOCTEN.
MeTtoa MaTeMaTHIECKOM
WHIYKIUU

103

MOHOTOHHBIE B
OTpaHUYECHHBIE
IIOCJICIOBATSIILHOCTH.
Hcropust anasinsa




OECKOHEYHO MaJIBIX

104

Apudmernueckast
nporpeccus

105

I'eomeTpuyeckas mporpeccust

106

beckoneuno yopIBarorias
reoOMETpPHUECKas IPOTPECCHsI

107

CyMMa GeCcKOHEYHO
yObIBaIOIIEl reOMETPUUECKON
HpOrpeccun

108

JIvuHeHbIN 1
SKCIIOHEHIIMAJIBHBIN POCT.
Yucino e. Dopmyiia CI0KHBIX
IIPOLICHTOB

109

JInHeHbIN 1
9KCIIOHEHIIMAJIBHBIN POCT.
Yucio e. Dopmyiia CI0KHbBIX
IIPOLICHTOB

110

Hcnonb3oBanue nporpeccun
JUISL PELIEHUS pEeATIbHBIX
3a/1a4 IPUKJIaJHOrO
xapakrepa

111

KonrtponbHas pabora:
"IToceqoBaTeIbLHOCTH U
nporpeccun”

112

HenpepsiBHBIC QYHKIMHT U HX
CBOMCTBA




113

Touxka pa3pbiBa. ACUMITOTHI
rpaduKoB GpyHKITHIA

114

CaoiicTBa pyHKUINI
HETPEPBIBHBIX HA OTPE3Ke

115

CaoiicTBa pyHKUINI
HEMpEepPbIBHBIX HA OTPE3Ke

116

MeToa UHTEPBAJIOB IS
pelIeHusl HEPaBEHCTB

117

Metoa UHTEPBAJIOB IS
pereHus] HEPaBEHCTB

118

Merto uHTEpBaNOB AJIst
peLICHNS] HEPABEHCTB

119

IIpuMeHeHne CBOWCTB
HENPEepbIBHBIX QYHKIMHA 1151
penieHus 3ana4y

120

IIpuMeHeHne CBOWCTB
HENpepbIBHBIX QYHKIUHA 115
peuieHus 3a1a4y

121

IlepBas u BTOpas
MPOU3BOJIHBIE (YHKIIUU

122

Onpenenenue,
TCOMETPUUYECKUIA CMBICTT
MPOU3BOIHOMN

123

Onpenenenuve, puzndeckuit
CMBICJI TPOU3BOTHOM

124

YpaBHEHUE KacaTeIbHOU K




rpaduky QyHKIUN

YpaBHEHUE KacaTeIbHOU K

125 rpaduky QyHKIIUN

126 [Tpon3BoaHBIE 3TIEMEHTAPHBIX
byHKIUH

127 [Tpon3BoaHBIE 3TIEMEHTAPHBIX

GyHKIMHA

[Ipou3BoHas CymMMBlI,
128 MPOU3BEJICHHUS, YACTHOTO U
KOMITO3UITUH QyHKITHHA

IIpou3sBoaHas CyMMBI,
129 MPOU3BEJCHUS, YACTHOTO U
KOMITO3UIIUHN (PYHKIIHH

IIpousBoHas CymMMBlI,
130 | mpowusBeneHUs, YACTHOTO U
KOMITO3UITUH (PYyHKITHI

131 Kontponbhas pabora:
"[IponzBoanas"

[ToBTOpenue, 060061IeHNE,
132 cucTeMaTu3alis 3HaHWI:
"VYpaBHeHus"

[ToBTOpEeHME, 0600IIECHNE,
133 cucTeMaTu3als 3HaHW:
"®yHkuun"

HtoroBas KOHTpoOJIbHAsS

134
pabota




135 I;I;gsfiaﬂ KOHTPOJbHAS | |
136 [ToBTOpEHwMeE, 0606meHI:Ie, 1
CUCTEMaTHU3aIs 3HAHUM
OBLIEE KOJIMYECTBO YACOB 136 10

I10 ITPOIT'PAMME




11 KITACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoJibHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTta
U3ydeHust

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne MpOn3BOJHOM
K MCCIIEIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

IIpuMeHeHne Npou3BOIHOU
K MCCIICJIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[IpuMeHeHne Mpou3BOIHOM
K UCCIEeIOBAHUIO (QYHKITUI
Ha MOHOTOHHOCTh 1
IKCTPEMYMBI

[TpumeHeHne mpou3BOTHON
K UCCIICIOBAHUIO (QYHKITUI
Ha MOHOTOHHOCTE U
DKCTPEMYMBI

[IpuMeHeHne npou3BOIHOM
K UCCIeI0OBaHUIO QYHKIUI
Ha MOHOTOHHOCTb U
3KCTPEMYMBI




[IpuMeHeHne MpOU3BOJHOM
K MCCIIEIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

Haxoxaenne HanOoJIbIIero
Y HaMEHBIIIEro 3HAYEHUS
HETPEPHIBHON (QYHKIINU HA
OTpe3Ke

Haxoxaenne HanOoJIbIIErO
N HAUMCHBIICTO 3HAUYCHUS
HenpepbIBHON (yHKIIUU Ha
OTpe3Ke

Haxoxxnenue HauOosbIIero
Y HAUMEHBILIETO 3HAUYCHHUS
HENpepbIBHON (PYHKINHU HA
OTpe3Ke

10

Haxoxxnenue HanOosbIero
Y HaUMEHBILETO 3HAYCHUSI
HENpepbIBHON (PYHKINHU HA
OTpe3Ke

11

Haxoxnenue naubosnbiero
Y HAaMEHBILIETO 3HAYCHUS
HenpephIBHON (HYHKIIUU Ha
OTpE3Ke

12

Haxoxxnenue HaubombIero
Y HAUMEHbILETr0 3HaUYCHUsI
HenpepbIBHON (YHKIMHU HA




OTpe3Ke

13

[IpuMeHeHne Mpou3BOJHOM
JUISL HAXOXKACHUS
HAWIYYILEro peleHus B
IIPUKIIAIHBIX 3a7ja4ax

14

IIpumenenne nponu3BoHON
JUISL HAXOXKACHUS
HAWIYYIIero peuieHus B
MIPUKIIAIHBIX 3a7ja4ax

15

[TpuMeHeHre TPOU3BOIHON
IUISL OTIPENIENIEHHS CKOPOCTH
U YCKOpEHHUsI Ipolecca,
3aJJaHHOTO (POPMYJION MK
rpaduKoM

16

[IpumMeHeHune Npon3BOIHON
IUISL OTIPENIEIIEHHS CKOPOCTH
U YCKOpPEHHUsI Ipoliecca,
3aaHHOTO (POPMYJION HITH
rpaduKoM

17

Kommosutust pyHKImMi

18

Kommosurust ¢pyHKImit

19

Kommnosumus ¢pyHkimii

20

I'eomeTrpuueckue oOpassl
YpaBHEHUH Ha
KOOPAMHATHOW IIOCKOCTH

21

I'eomeTpuueckue oopa3bl




YpaBHEHUH Ha
KOOPAWHATHOW TUIOCKOCTH

22

KonrpomnsHas padora:
"UccnenoBanue QyHKIHI C
MOMOIIIbIO TPOU3BOAHON"

23

ITepBooOpa3Has, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

ITepBooOpa3Hble
ANIEMEHTaPHBIX ()yHKIIUA.
[paBuiia HaXOXKIACHUS
EepBOOOPA3HBIX

25

[TepBooOpasnbie
AJIEMEHTAPHBIX (QYHKIIHH.
[IpaBuia HaXOXKICHHS
NepBOOOPA3HBIX

26

Hurerpai.
I'eomeTpuueckuii cMbICTT
MHTErpaja

27

Brruncnenne
OIPENEIIEHHOT O UHTErpaia
o ¢popmyie HrroToHa-
JleitOHuna

28

Brruncienune
OIIPEIEIIEHHOT O UHTErpaia
no ¢opmyne Herorona-
JleitOHuna




29

[IpumeHeHne nHTErpaa
JJI HaXOXIACHUA
10 e TUIOCKUX PUryp

30

[IpumeHeHne nHTErpaa
UL HaXOXKIEeHUSI 00OBEMOB
T€OMETPUUYECKHUX T

31

[Ipumepsl perieHunit
mddepeHnnanbHbIX
YpaBHEHUU

32

[Ipumepsl perieHunit
g depeHnnaIbHbIX
YpaBHEHUU

33

Matematuueckoe
MOJIETTUPOBAHUE PEabHbBIX
MIPOLIECCOB C MOMOILBIO

i epeHITaTbHBIX
YpaBHEHUH

34

KonTponbhas pabora:
"I[TepBooOpa3Has u
uHTerpan"

35

TpuronomeTprieckue
(GyHKIIMH, UX CBOWCTBA U
rpaduku

36

Tpuronomerprnueckue
(GyHKINH, UX CBOICTBA U
rpaduku




37

Tpuronomerprnueckue
(byHKIWHU, UX CBOMCTBA U
rpaduku

38

Tpuronomerpruueckue
(GyHKIMHU, UX CBOICTBA U
rpaduxu

39

Tpuronomerpruueckue
(GyHKIMHU, UX CBOICTBA U
rpaduxu

40

OT10op KopHei
TPUTOHOMETPUUECKUX
YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUUECKOM
OKpPYKHOCTH

41

Ot10op KopHeit
TPUTOHOMETPUUECKHUX
YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUUYECKOM
OKPY’KHOCTH

42

Ot10op KopHeit
TPUTOHOMETPUUECKHUX
YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUUECKON
OKPYKHOCTH

43

OTt60p KOpHEH
TPUTOHOMETPHUYECKIX
YpaBHEHUH C TOMOIIIBIO




TPUTOHOMETPUUECKOMN
OKpPYKHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEpPAaBEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPaBEHCTB

47

Pemrenue
TPUTOHOMETPUUYECKUX
HEPaBCHCTB

48

KonTponbnas pabora:
"I'paduku
TPUTOHOMETPHUYECKHIX
byHKIMA.
TpuronomeTpuieckue
HepaBeHCTBA"

49

OCHOBHEBIE METOJIEI
pemeHI/m II0Ka3aTCJIIbHBIX
HEPaBCHCTB

50

OCHOBHBIE METOIIBI
pEIICHUs TTOKa3aTeIbHBIX
HEPABCHCTB




51

OCHOBHBIE METOIBI
pelieHus oKa3aTeIbHbIX
HEPaBEHCTB

52

OCHOBHBIE METOIIBI
pEIICHHUs TTOKa3aTEIbHBIX
HEPABCHCTB

53

OCHOBHBIE METO/IbI
pelieHus
norapuGMUIeCKIX
HEPABEHCTB

54

OcHOBHBIE METOBI
peleHus
JorapupMHUECKUX
HEPABEHCTB

55

OCHOBHBIE METO/IbI
pelIeHus
norapuMUUECKHX
HEPaBEHCTB

56

OCHOBHBIE METOIBI
pelieHus
JoTapu(PMUIECKUX
HEPaBEHCTB

57

OCHOBHBIE METOJIbI
pELIECHHS UPPAMOHATIBHBIX
HEPABEHCTB

58

OCHOBHBIE METOIBI
penieHus] UPPaOHATbHBIX




HEpPaBEHCTB

59

OCHOBHBIE METOIBI
pEIIeHUs UPPATUOHATEHBIX
HEPABCHCTB

60

OCHOBHBIE METOIBI
pEIIeHUs UPPAUOHATIBHBIX
HEPABCHCTB

61

I'paduueckue MeTo b1
pELIEeHNs] UPPALMOHAIIBHBIX
YpaBHEHUH

62

I'paduueckue MeTo b1
pEIIEeHNs UPPALMOHATIBHBIX
ypaBHEHUH

63

I'paduaeckne meToap!
pEIICHUS TTOKa3aTeIbHBIX
ypaBHEHUH

64

['paduaeckue meToap!
pelieHus MoKa3aTeIbHbIX
HEPaBCHCTB

65

I'padmaeckue MeTobI
pereHus
JorapuPpMHUIECKUX
ypaBHEHUH

66

I'paduueckue MeTo b1
pelieHus
JorapupMHUECKUX




HEpPaBEHCTB

67

I'padmaeckue MeTobI
pereHus
JorapuPpMHUIECKUX
HEPaBEHCTB

68

I'padmyeckue MeTobl
peIICHU MOKA3aTCIbHbBIX U
norapuMUUECKHX
YpaBHEHUU

69

I'paduueckue MeTo b1
pELIEHNs TOKa3aTENbHbBIX U
JorapupMHUECKUX
ypaBHEHUU

70

I'padmueckue MeTozbl
pelIeHus NoKa3aTelbHbIX U
Jorapu(GpMUUEeCcKUX
HEPaBEHCTB

71

I'padmyeckue MeTobl
pelIeHNs OKa3aTeNbHbIX U
norapuMUUecKux
HEPaBEHCTB

72

KonTponbnas pabora:
"UppanuoHaibHeIe,
MoKa3aTeabHbIE U
norapudmuyeckue
HepaBeHCTBA"




73

KommnekcHsie uncia.
Anrebpanyeckas u
TPUTOHOMETPHUECKas
dhopmbl 3amucu
KOMIUIEKCHOTO YHUCIIa

74

KommnekcHsie uncia.
Anrebpanyeckas u
TPUTOHOMETPUIECKAS
(hopMBI 3amHcH
KOMIUIEKCHOTO YHUCIIa

75

Apudmernueckue
oIepaluu ¢
KOMIUIEKCHBIMHU YUCIIAMHU

76

Apudmernueckue
OIepaLuy ¢
KOMIINICKCHBIMHU YU CJIaMU

71

N3o0paxkenue
KOMILJIEKCHBIX YHCEeIT Ha
KOOPAMHATHOW INIOCKOCTH

78

Nzobpaxenue
KOMIUIEKCHBIX YHCeJI Ha
KOOPJAMHATHOH MJIOCKOCTH

79

®opmyna Myaspa. Kopau
Nn-o¥l CTENEHU U3
KOMILJIEKCHOTO Yncia

80

®opmyna Myaspa. Kopau
N-O CTENIECHHU U3




KOMIIJICKCHOI'O YHCJjia

81

IIpumeHenue
KOMIUIEKCHBIX UMCEI JUIs
peieHus GU3NYECKUX U
reOMETPUUYECKUX 3a1a4

82

KonTponbnas pabora:
"KommirekcHbie uncia"

83

HatypanbHble u nensle
qucia

84

HarypanbHble u niensie
qucia

85

[IpuMeHeHne MpU3HAKOB
JEIIMMOCTH LIEJIBIX YUCEI

86

IIpuMeHeHHEe IPU3HAKOB
JEIIMMOCTH LIEJIBIX YUCEI

87

IIpuMeHeHne PU3HAKOB
JEIMMOCTH LIEJIbIX YUCEN:
HOJ u HOK

88

[IpumeHeHMe NpU3HAKOB
JETUMOCTH LIEJIbIX YHUCEI:
HO/l u HOK

89

[IpumeHeHne mpU3HaAKOB
JEIMMOCTH LIEJIBIX YHCE:
OCTaTKHU MO MOAYJIIO

90

[IpumeneHnne npu3HaKoB
JIEJIMMOCTH LIEJIbIX YHCEII:




OCTaTKH 110 MOOYJIIO

91

[IpuMeHeHne NpU3HAKOB
JEIIMMOCTH LIEJIbIX YUCE:
anroputM EBknnaa nus
peuieHus 3a1a4 B LEebIX
YHUCIax

92

Konrponsnas pabora:
"Teopus nenbix uncen"

93

Cucrema ¥ COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIBHBIE
CHUCTEMBI U CHCTEMBI-
CJIEICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBbI-
CJIEJICTBUS

95

OCHOBHEBIE METOIBI
pelIeHus: CUCTEM U
COBOKYITHOCTEM
paloHaIbHBIX YPaBHEHHMA

96

OCHOBHBIE METOJIbI
pelieHus: CUCTEM U
COBOKYITHOCTEH
HPpAIMOHATIbHBIX
ypaBHEHUH

97

OCHOBHBIE METOIBI
pelIeHus! CUCTEM U




COBOKYITHOCTEM
ITOKa3aTeJIbHBIX YPABHEHHUI

98

OCHOBHBIE METO/]TbI
peuIeHus CUCTEM U
COBOKYITHOCTEM
ITOKa3aTeJIbHBIX YPABHEHHU

99

OCHOBHBIE METO/TbI
pEIICHUs CUCTEM U
COBOKYITHOCTEM
JorapupMHUECKUX
YpaBHEHUU

100

OCHOBHBIE METOJIBI
pelIeHus: CUCTEM U
COBOKYITHOCTEMN
norapuMUUECKHX
YpaBHEHUU

101

[Ipumenenne cucreM K
PELIEHUI0 MaTEMAaTUYECKUX
3a7a4 U 3aJ1a4 u3
pa3IMYHbIX 0OmacTei
HAayKHU U PEAJIbHOM KU3HHU,
HMHTEpHIpeTanus
MOJYYEHHBIX PE3YJIbTATOB

102

[Ipumenenue cuctem Kk
PELIECHUIO MaTeMAaTHYECKUX
3aJ1a4 U 3a/1a4 U3
pa3NIuYHbIX o0acTei




HAayKU U peajbHOM KU3HHU,
HWHTEpHpeTanus
MTOJIyYEHHBIX PE3YJIHTATOB

103

[IpuMeHeHne HEpaBEHCTB K
PELIEHNI0 MaTEMaTHUYECKUX
3a/1a4 ¥ 3a]1a4 u3
pa3IMYHBIX obJacTen
HayKU U peajbHOM KU3HHU,
UHTEpIIpeTaLNs
MTOJIyYEHHBIX PE3YJIHTATOB

104

KonTponbnas pabora:
"CucTteMbl palluOHAIbHBIX,
UppaIMOHATEHBIX
MOKa3aTeIbHBIX U
JorapupMUUECcKUX
ypaBHEHUH"

105

PanvoHanbHbIE ypaBHEHMS
C IapaMeTpaMu

106

PanmmonanbHbie
HEpPABEHCTBA C
rnapaMmeTpamu

107

PaunonanbHbie cUCTEMBI €
napameTpamu

108

HppanmonanbHbie
YPaBHEHUs1, HEPABEHCTBA C
napaMeTpamMmu




109

HppanmoHanbHbIe CUCTEMBI
C mapamMeTpaMu

110

Tloxa3zarenbHble
YpPaBHEHUS, HEPABEHCTBA C
rnapaMeTpamu

111

IlokazarenbHbIE CUCTEMBI C
napameTpamu

112

Jlorapudgmuueckue
YpaBHEHHUsI, HEPAaBEHCTBA C
napaMeTpamu

113

Jlorapudmuyeckue
CUCTEMBI C ITapaMeTpaMu

114

Tpuronomerpruueckue
YPaBHEHHs C TapaMeTpamMu

115

Tpuronomerpruueckue
HEPABCHCTBA C
rapamMeTpamu

116

Tpuronomerpruueckue
CUCTEMBI C ITapaMeTpaMu

117

ITocTpoenue n
HCCIIE0BAHUE
MaTEMaTHYECKUX MOJENIEN
peanbHBIX CUTYALUH C
IIOMOILBI0 YPAaBHEHUH C
rapameTpamu

118

[Toctpoenue u




HCcCe0BaHNE
MaTeMaTUYECKUX MOJAEIIEH
peaNbHbIX CUTYaLUM C
MTOMOIIIBIO CUCTEM
ypaBHEHUH C mapameTpaMu

119

[Toctpoenue u
HCCIIEI0BaHUE
MaTeMaTHYECKUX MoJeIeH
peanbHBIX CUTYALUH C
ITOMOUIBIO CUCTEM
YpaBHEHUH ¢ ITapaMeTpamu

120

Konrpomnsnas padora:
"3anauu ¢ napamerpamu"

121

[ToBTOpeHme, 06001IeHNE,
CUCTEMATU3AIIM 3HAHUIA:
"VpaBHeHus"

122

[ToBTOpeHue, 06001IeHNE,
CHUCTEMATH3aIMs 3HAHHHA:
"VYpaBHeHus"

123

[ToBTOpenue, 06061IeHNE,
CUCTeMAaTH3alMs 3HAHUHA:
"VpaBHenus. CucreMbl
ypaBHEHUI"

124

[ToBTOpeHue, o600mEeH e,
CHCTEMATU3allMs 3HAHMIA:
"HepaBencrna"




125

[ToBTOpenue, o6o0mEeH e,
CHCTEMAaTH3aINs 3HAHWH:
"HepaBencrna"

126

[ToBTOpenue, o6o0IIEHNE,
CHCTEMAaTH3aIns 3HAaHUH:
"HepaBencrna"

127

[ToBTOpeHue, 06001eHNE,
crcTeMaTH3alus 3HAaHUH:
"[IponsBonHas u eé
IpuMeHeHue"

128

[ToBTOpenue, 06061IeHNE,
CHCTEeMaTHU3aLus 3HAaHH:
"[IponsBonHas u e€
IpuMeHeHue"

129

[ToBTOpeHue, 060061IeHNE,
cucTeMaTH3alys 3HaHUM:
"[IponsBonHas u e€
npuMeHeHue"

130

[ToBTOpeHue, o6o0mEH e,
CUCTEeMAaTH3alMs 3HAHHIA:
"WnTerpain u ero
IpuMeHeHue"

131

[ToBTOpeHue, o6o0mEeH e,
cucTeMaTu3als 3HaHUH:
"dyHkun"

132

[ToBTOpenue, o600mEeH e,
cucTeMaTu3alus 3HaHuH:




"®yHkuun"
[ToBTOpenue, o6o0IIEHNE,

133 CHCTEMAaTH3alUs 3HAHUI: 1
"Oyukun"

134 Hrorosast KOHTpOIbHAS 1 1
pabota

135 Hrorosast KOHTpoIbHAS { {
pabota

136 [ToBTOpeHue, o6o0IIEH e, {
CHCTEMAaTH3aINs 3HaHUH

OBIIEE KOJIMYECTBO
136 10

YACOB I10 [TIPOT'PAMME







YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI JJIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






