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HOACHUTEJIBHAA 3AIIMCKA

VYuebHsblit kype «Anredpa U Hayajla MaTeMaTHYECKOTO aHAIU3ay SIBIISIETCS
OJIHUM W3 HauOoJiee 3HAYMMBIX B MPOTpaMMeE CpeaHEro oduiero oOpa3oBaHusl,
IIOCKOJIbKY, C OJHOW CTOPOHBI, OH 00ECIIEYMBAET UHCTPYMEHTAIbHYIO 0a3y s
U3YYEHUS] BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C Jpyrod CTOPOHBI,
dbopMupyeT JIOrH4eckoe U adCTPaKTHOE MBIILICHUE O0yYarolUXCcs Ha YPOBHE,
HEOOXOIMMOM [l OCBOEHUSI HMH(POPMATUKH, OOLIECTBO3HAHUSA, HCTOPHH,
CJIOBECHOCTM M JAPYrMX JIHUCUMIUIMH. B pamkax JnaHHOro ywyeOHOro Kypca
oOyyJaroniecsi OBJIAQJEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH,
KoTOpas (popMyJIUPYET CBOU JOCTHIKEHHSI B MaTEMaTHYECKOI opMme.

VY4eOnblil Kypc anreOpbl M Hayall MAaTEMaTUYECKOT0 aHaIM3a 3aKiIabIBAET
OCHOBY JIJI1 YCIEUIHOTO OBJAJEHUS 3aKOHaMHU (U3UKH, XUMUH, OWUOJIOTHUH,
NOHUMaHUSl OCHOBHBIX TEHJEHUUH pPa3BUTHS 3KOHOMHKM M OOILECTBEHHOU
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX H
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh UX IS JAAJIbHEHUILIEro
oOpa3oBaHMsI W B TIOBCEAHEBHOM XKU3HU. B TO e BpeMs oOBiIajJeHUE
a0CTpaKTHBIMM W  JIOTMYECKH CTPOTMMHU KOHCTPYKLMSIMHU  alreOpbl U
MaTEMaTUYECKOI0 aHalh3a pa3BUBAET YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JIOKa3bIBaTh YTBEPKACHHUS C MOMOUIBIO UHIYKLIHU
U paccyXJaTh JENyKTUBHO, HCMOJb30BaTh OOOOIIEHHWE M KOHKPETHU3AIMIO,
a0CTparupoBaHWE€ M AaHAJIOTUIO, (OPMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIILIJIEHUE.

B xone uzydyenus yueOHoro kypca «AnreOpa 1 Hayajaa MaTeMaTU4eCKOro
aHaIKM3a» 00yYarolMecs MOJy4aloT HOBBIM ONbBIT pEUIEHUsS MPUKIIAIHBIX 3a1a4,
CaMOCTOATENIbHOTO  TMOCTPOEHUS ~MaTeMaTHYECKUX  MOJENIEH  peallbHbIX
CUTYallMi, UHTEPNPETALMU MOJYUYECHHBIX PEIICHUH, 3HAKOMATCS ¢ MpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U HUCKYCCTBE, C
BBIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VYueOHbIil kKypc 00J1aJ1aeT 3HAUYUTEIbHBIM BOCIIUTATEIIbHBIM MTOTEHIIUAIOM,
KOTOpBI peanu3yeTcss Kak dYepe3 Yy4eOHbId MaTepuall, CIIOCOOCTBYIOMIMIA
(OpMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK U 4Yepe3 cneuupuKy ydeOHOU
NEeATeNIbHOCTH, TpeOyIole MNpoAOIKUTEILHON KOHILEHTPAllMM BHUMAaHUS,
CaMOCTOSATENIbHOCTH, AKKYpaTHOCTH W OTBETCTBEHHOCTHM 3a IMOJYYEHHBIH
pe3yibTar.

B ocHoBe meronuku oOydeHus anreOpe M HayajlaM MaTeMaTUyecKOro
aHaJIM3a JIKUT JEATEIbHOCTHBIA TPUHIIUI O0yUEHHUS.

B crpykrype ydeOHOro kypca «Anredpa M Hayajia MaTeMaTUYeCKOIro
aHaIM3a» BBIACJIEHBl CIEIYIOUUME COAEPKATEIbHO-METOUYECKUE JIMHUU:
«Yucna wu  BeluKcHeHUs», «PyHKUMU U rpapukn», «YpaBHEHUS U
HepaBeHCTBa», «Hayana MaTeMaTnyeckoro aHanuszay», «MHOXKeCTBA U JIOTHKa.
Bce oOCHOBHBIE COAEpKATEIBHO-METOAUYECKUE JIMHUM U3Y4aloTCd Ha
NPOTSHKEHUU JBYX JIET OOYUYEHUsI Ha YPOBHE CpEJHEro oOIiero oopa3oBaHUs,
€CTECTBEHHO JOMOJIHISA APYT APyra U NOCTENIEHHO HACHIIAsCh HOBBIMU TEMaMU
U pazgenamu. J{aHHbBIA ydeOHBIM KypcC SIBISIETCSI MHTEIPATUBHBIM, MOCKOJIbKY
o0beuHsET B ceOe COJEp)KAaHME HECKOJIIBKUX MAaTEeMaTUYECKUX AUCIUIUIMH,
TaKMX Kak aireOpa, TPUTOHOMETPHUS, MATEMaTUYECKUA aHau3, TEOPHs
MHOXXECTB, MaTeMmMaTuyeckas Jiormka u japyrue. [lo mMepe Toro kak
oOyyaroniecs: OBJIaJIeBalOT BCE 0oJiee MHUPOKUM MAaTEMAaTUYECKUM aIapaToM,
y HUX NOCJIEIOBATEIbHO (POPMUPYETCS U COBEPUIEHCTBYETCSI YMEHUE CTPOUTH
MaTEMaTUYECKYI0  MOJEIb pPEAIbHOM  CUTyallud, HPUMEHITh 3HAHMS,



NOJIYYEHHBIE MPU U3YYEHUH Y4E€OHOro Kypca, JUIsl PELICHUsS CAMOCTOSITENbHO
c(hOpMyIUPOBAHHOW MaTE€MaTUYECKOW 3aJlayd, a 3aTeM HHTEpPIPETUPOBATH
CBOM OTBET.

CopepxarenbHo-MeTOAMYECKass JIMHUS  «Yucna U BBIYMCICHUSD)
3aBepiaeT (OpPMHPOBAHNE HABBIKOB HCIIOIb30BAaHUS JEMCTBUTEIBHBIX YHUCEN,
KOTOpO€ OBbLIO HaYyaTO Ha YPOBHE OCHOBHOIO oOwiero oopasosanus. Ha ypoBHe
cpenHero oOuiero oopasoBaHusi 0co00e BHUMaHHUE yNeseTcs (OpMUPOBAHUIO
HABBIKOB pallMOHAIbHBIX BBIYMCIIEHUW, BKIIOYAIOIIUX B C€0sl HUCIOIb30BaHUE
paznuyHbIX (OpM 3amMcH YMCa, yYMEHUE JellaTh NPUKHUAKY, BBINOIHATH
npUOIMKEHHBIE BBIYUCICHUS, OLEHUBATh YHMCIIOBBIE BBIpaXXEHUs, paboOTaTh ¢
MaTEMaTUYECKUMH KOHCTAHTAMU. 3HAKOMbIE OOyYarOUIMMCSi MHOKECTBA
HATYpaJbHBIX, LEJIbIX, PALIMOHAJIBHBIX U JI€UCTBUTENIbHBIX YUCEN JOMOJIHSIIOTCS
MHO>XECTBOM KOMIUIEKCHBIX 4Hcell. B KaxIoM U3 3THUX MHOXECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIE €My CIeUM(HUEcKUe 3aJaud U Olepaluu:
JICJICHHE HalleJIo, ONEPUPOBAHUE OCTATKAMU Ha MHOXECTBE LIEJbIX YHUCEN,
0CcOOBIE CBOMCTBA pallMOHAIBHBIX U UPPALUOHATIBHBIX YUCEN, apU(PMETUUECKUE
orepalyy, a TaAKXKE U3BJICYEHUE KOPHS HATypaJIbHOM CTENEHUM Ha MHOXECTBE
KOMIUIEKCHBIX 4YHcCel. biarogapsi mocienoBaTrebHOMY pPaclIMPEHUI0 Kpyra
UCIOJIb3YEMbIX YHMCEJl U 3HAKOMCTBY C BO3MOJKHOCTSIMU UX NPUMEHEHUS IJIs
pelIeHusl pa3iuYHbIX 3aJad  (POpMHUPYETCS MPEACTABICHHE O EJAUHCTBE
MaTEMaTUKH KaK HAayKd U €€ poJId B MOCTPOECHUU MOJENEH pealbHOr0 MUpa,
HIUPOKO MCTOJIB3YIOTCSI 0000IICHUE U KOHKPETU3AIIUSI.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEAIM3YETCS HA MPOTSHKEHUU BCETO
0o0yuyeHHUsI Ha YPOBHE CpPEIHEro O0IIero o0pa3oBaHUsl, MOCKOJIbKY B KaXJIOM
paznene IIporpaMMbl mpeayCMOTPEHO PELIEHHE COOTBETCTBYHOLIMX 3aaady. B
pe3yibTaTe O0O0ydYarolluMecs OBJIAJIEBAIOT PA3JIMYHBIMM METOAAMH pELICHUS
palMOHAIBHBIX, HWPPALMOHAIbHBIX, IOKA3aTeNIbHbIX, JIOTapU(PMUUECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cozaepxkammx napamerpsl. [lodydeHHble yMEHUS LIMPOKO HMCMOJIB3YIOTCS HpH
UCCJIEIOBAaHUM (PYHKIMHA C TIOMOLIBIO TMPOU3BOJHON, TMpU  PEIICHUH
OPUKJIAJAHBIX 3a/ad M 3aJlad Ha HaXOXJAEHUE HauOOJIbIIMX W HAaUMEHBIINX
3HaueHui QyHkuuu. J[aHHas conxeprkaTesibHAsl JIMHMS BKIIIOYAET B CE0sl Takke
(bopMHpOBaHME YMEHHMI BBINOJHATH Pacu€rhbl 1o GopMmyiaM, Ipeodpa3zoBaHus
paloHaNbHBIX, HPPAIMOHANBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHUH, a
TaK)K€ BBIPAXKEHUI, COAEpKaLUX CTENeHH U JorapudMel. brarogaps u3yueHuro
anredOpayeckoro  mMarepuaia  [NPOUCXOAUT  JajibHEillee  pa3BUTHE
ANTOPUTMHYECKOT0 U a0CTPAKTHOTO MBILUIEHUS 00ydaromuxcs, GOpMUPYIOTCS
HABbIKU JEAYKTHBHBIX PAaCCYXIEHUH, pabOThl C CHMBOJIbHBIMU (OpMaMH,
IPEICTAaBICHUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJIE€ PABEHCTB H
HepaBeHCTB. Anredpa npeayiaraet 3QQeKTUBHbIE MHCTPYMEHTHI JJI PEIICHUS
IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33]1a4, HAIJISIIHO IEMOHCTPUPYET CBOU
BO3MOYHOCTH KakK 3bIKa HAyKH.

CopepxarenbHo-MeToAnYecKass JIMHUA «DyHKIUMU U TpaduKu» TECHO
NEeperieTaeTcsa ¢ APYruMU JIMHUAMH y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMbICIIE 3aa€T IOCJIEOBAaTEIbHOCTh M3yueHUs Marepuana. l3ydeHue
CTENEHHOM, TMOKa3aTelIbHOM, JIOTapUu(PMHUUECKOM U TPUTOHOMETPUUYECKUX
(GyHKUMNA, UX CBOMCTB MU TpaUKOB, UCIOJIb30BAHWE (PYHKUMH IS peuIeHUs
3a]1a4y U3 APYruX Y4eOHBIX MPEIMETOB U PEAbHOMN KU3HHU TECHO CBA3aHO KAaK C
MaTEMaTUYECKUM aHAJIU30M, TaK U C PEUIEHUEM ypaBHEHUI U HepaBeHCTB. [lpu
3TOM OOJIbIIOE BHHUMAHHME Yynensercs (OPMHPOBAHUIO YMEHUS BBIPAXKaTh
dopMynamMu 3aBUCUMOCTH MEXAY Pa3JIMYHbIMU BEJIMYMHAMH, HUCCIENI0BAThH



NOJIy4eHHbIE (DYHKIMH, CTPOUTh UX rpaduku. Matepuan 3ToH coaepxKaTeIbHON
JMHUM HalEJeH Ha Pa3BUTHE YMEHHMI U HaBBIKOB, MO3BOJISIIOLIMX BbIPAXKAThH
3aBUCUMOCTH MEXAY BEJIMYMHAMH B pa3InyHON (opme: aHaTUuTUYECKOM,
rpaguyeckoi U cioBecHOM. Ero wu3ydeHue cnocoOCTBYET pPa3BUTHUIO
AITOPUTMUUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K O000IIEHUIO U KOHKPETHU3ALINH,
VCIIOJIb30BAHUIO AHAJIOTUH.

CopepxatenbHas 1uHus «Havaia MaTeMaTHYeCKOro aHaJIM3a» MO3BOJISET
CYIIECTBEHHO paCUIMPHUTh KPYr Kak MaTeMaTHYeCKUX, TaK U TPUKIATHBIX
3aJ1a4, JOCTYIHBIX OOyYaroUIMMCs, TaK KaK y HHMX IOSBISETCA BO3MOXXHOCTb
CTpOUTh TpadUKU CIOXKHBIX (DYHKIUH, ONpEeneNsiTh HUX HauOOJbIIME H
HAaMMEHbIIME 3HAYEHUS, BBIUMCIATh IUIoMaaAn (pUryp u o0bEMBI T€J, HAXOIUTh
CKOPOCTHU M YCKOpEHUs npolueccoB. J[aHHas conepKaTesibHasl JIMHHUS OTKPbIBAET
HOBBIE BO3MOXXHOCTH TOCTPOCHHMSI MAaTEMaTUYECKHX MOJENEH peabHbIX
CUTYAllMi, MMO3BOJIAET HAXOJUTh HAWIIYYIlEe PEIICHHE B MPHUKIAIHBIX, B TOM
YUCJIE COUMAJIbHO-3KOHOMUYECKHX, 3ajayaXx. J3HAKOMCTBO C OCHOBaMH
MaTEMaTUYECKOrO0  aHaju3a  CIOCOOCTBYET  Pa3BUTHI0  aOCTPAKTHOIO,
(OpMaNTbHO-JIOTMYECKOT0 U KPEaTUBHOI'O MBIIUIEHUS, (POPMUPOBAHUIO YMEHUN
pacno3HaBaTh MPOSBICHHUA 3aKOHOB MATEMATHKM B HayKe, TEXHHUKE U
uckycctBe. O0yyarommecs: y3HatoT O BBIJAIOLIMXCS pPe3yJibTaTax, MOJy4YEeHHbIX
B XO/JI€ Pa3BUTHS MATEMAaTHKU KaK HAyYKH, U 00 UX aBTOpax.

CopepxaTenbHO-MeTOANYECKas TUHUS « MHOKECTBA U JIOTUKA» BKIIOYAET
B ce€0sl 3JIEMEHThl TEOPUU MHOXXECTB U MAaTEMAaTUUYECKOH JIOTHMKU. TeopeTHKo-
MHO>KECTBEHHBIE MPEJCTABICHUS IPOHU3BIBAIOT BECh KYpC IIKOJIbHOM
MaTE€MaTUKHU W MpeiaraloT HauboJiee YHUBEPCAJIbHBIN S3bIK, 00BEIUHSIOMINN
BCE pa3lenbl MaTreMaTUKM M €€ MPUIOKEHUW, OHM CBS3BIBAIOT pa3HbIC
MaTEeMaTUYECKUE TUCUMUIUIMHBI U UX NMPUIIOKEHUS B enuHoe 1enoe. [loaromy
BaXXHO  J1aTb  BO3MOXKHOCTh  oOOydaromiemMycsi TMOHHUMATh  TEOPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTE€MaTUKH M HCIOJb30BaTh €ro IS
BBIPAKEHUSI CBOMX MbICHEH. JIpyrMM Ba)KHbIM NPH3HAKOM MaTeMaTHKU Kak
HAayKH CJIelyeT NPU3HATh CBOMCTBEHHYIO €W CTPOTOCTh OOOCHOBAaHUM WU
CJIeIOBaHUE  ONpPENENEHHBIM  MpaBWIaM  IOCTPOCHUS  JIOKA3aTeNIbCTB.
3HAKOMCTBO C JIEMEHTAMH MAaTEMaTUYECKOHN JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUIEHUS! O0Yy4YaroIIMXCs, TMO3BOJISIET WM CTPOUTh CBOM
pacCykJIeHHs Ha OCHOBE JIOTMYECKHUX HpaBui, (QOPMUPYET HABBIKU
KPUTHUYECKOTO MBIILICHUS.

B yuebHoM Kkypce «AureOpa M Hayala MaTeMaTHYECKOro aHallU3a
IPUCYTCTBYIOT OCHOBBI MaTEMAaTUYECKOTO MOJEIUPOBAHUS, KOTOPbIE IPU3BaHbI
CIocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOEHHUS MOJIENEH pealbHbIX
CUTYallMi, MCCIIEOBAaHUS 3TUX MOJENEH € IMOMOIIbIO ammaparta aireopbl u
MaTEMaTUYECKOTO aHAJIM3a, UHTEPIPETAlMU MOIYUYEHHBIX pe3yibTaToB. Takue
3aJlaHds BIUIETEHbl B KaXIbld M3 pPa3JeloB MPOrpaMMbl, IOCKOJBbKY BECh
MaTepuall y4eOHOro Kypca HIMPOKO MCHOJIb3YETCs JJIsl pEelIeHUs MPUKIIAIHBIX
3ajay. Ilpm pemeHuM peanbHBIX MNPAKTHUECKUX 3ajad  oOywaromuecs
pa3BUBAIOT  HAOMIOAATENIbHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCsl, MUCMOJIb30BATh AHAIOTHIO, 0000IATh U KOHKPETU3UPOBATH
npobnemy. JlesTenbHOCTh 0 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX
3aJlay OpraHU3yeTcs B MPOIECCE U3YUEHHS BCEX TEM y4eOHOro Kypca «Aredpa
Y Hayajla MaTEMaTUYECKOTO aHaIN3ay.

Ha wu3yuenune yueOHOro kypca «Ainredpa ¥ Hayajga MaTeMaTHUYeCKOIro
aHanu3a» otBoauTcsa 272 yaca: B 10 kinacce — 136 yacoB (4 yaca B HeJleNi0), B
11 xkmacce — 136 yacoB (4 yaca B HEJETIO).



COIAEPKAHUE OBYUEHUA

10 KVIACC
Yucia u BBIYMCTICHUS

Paunonansubie yncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, MPOLEHTHI,
OeckoHeuHbIe nepuoauyeckue apodu. Ilpumenenue npodeil U MPOLEHTOB st
pelIeHus] TPUKIAJAHbIX 3aad U3 pa3IM4yHbIX OTpacied 3HAHUM U pealbHON
AKU3HH.

JlelicTBUTENBHBIE 4YHWCIIA. PalnMOHaNIbHBIE W HMPPALUOHAIBHBIE YHCIHA.
Apudmernueckre onepanud € JEUCTBUTENbHBIMU  4YHMciIaMu. Moayinb
JNEUCTBUTEIBHOIO 4Hcia W ero cBoiictBa. IlpuOnmkEHHBIE BBIYUCICHMUS,
paBuiia OKPYTJIEHUs, TPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUII.

Crenenp ¢ wnenpiM mnokaszareneM. buHoMm Herorona. HMcnosbzoBanue
noaxonadmed (GopMbl  3aUCU  JICWCTBUTENBHBIX YHMCENl Ui  pPEeLIeHUus
NPAKTUYECKUX 3a]a4 U MPEACTABICHUS TaHHbIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHb C palMOHAIBHBIM TIOKA3aTeJeM W €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEJIEM.

Jlorapupm umcna. CpoiictBa jorapu¢ma. JleciTUUHBIE U HaTypalbHbIC
Jorapu(pMBsl.

CuHycC, KOCHUHYC, TAHT€HC, KOTAHI€HC YMCJIOBOIO0 apryMeHTa. ApKCHHYC,
ApPKKOCHUHYC M apKTaHT'€HC YUCJIOBOI'O apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxnaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHusA. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIE YPAaBHEHHS U YpaBHEHUsI-cleACTBUA. HepaBeHCTBO,
pelieHre HEPaBEeHCTBRA.

OCHOBHBIE METO/IbI PEIICHHUS LIEJIBIX U APOOHO-PALIMOHATIBHBIX YPaBHEHUN
Y HEpaBEHCTB. MHOTOWIEHBI OT OJHOW MepeMeHHOM. JlesleHne MHOro4ieHa Ha
MHOIO4YJIEH C ocTraTkoM. Teopema be3dy. MHOrouwieHsl ¢  LEIbIMU
kor¢ppunrenramu. Teopema Buera.

[TpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJEPKAILNUX CTEIEHU U KOPHHU.

WppaunonanbHple  ypaBHeHHMs.  OCHOBHbIE  METOAbl  pELIEHUs
UPpaLMOHATBHBIX YPABHEHHUIA.

[Toka3arenbHble ypaBHeHUsI. OCHOBHBIE METO/]IbI PEILICHUS MOKAa3aTEIbHBIX
YPaBHEHHUI.

[TpeoOpa3zoBaHue BBIpAXKEHHI, COAEPKAUX JTOrapu(MBbI.

Jlorapudmuyeckue  ypaBHeHus.  OCHOBHBIE  METOJbl  PEIICHUS
aorapu(MUYECKUX YPAaBHEHU.

OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyJIbL. [IpeoOpa3oBanue
TPUTOHOMETPUUYECKUX BBIPKEHUI. Pemenne TPUTOHOMETPUUYECKUX
YPaBHEHHU.

Pemenne crucrem nuMHEHHBIX ypaBHEHMM. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHui. Onpenenutens MaTpulbl 2X2, €ro reoMETPUYECKUHA CMBICT H
CBOWCTBA, BBIYMCIEHUE €ro 3HAYCHMS, NPUMEHEHHME ONPEHCIUTENs IS
pEelIeHNsT CUCTEMBI JIMHEMHBIX YpaBHEHUM. PelleHne npuKIagHbIX 3a7ad C
IIOMOIIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHMH. lccimenoBaHne NOCTPOCHHOU
MOJENH C IOMOIIBIO MAaTPULL U OIIPEAEIIUTEIIECH.

[TocTpoeHre MAaTEMATUYECKUX MOJEIEH PEAIbHOM CUTYAIMU C MOMOIIIBIO
ypaBHEHHMU U HepaBeHCTB. [IpuMeHeHre ypaBHEHU U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3a7a4 M3 PA3IMYHbIX O0JIACTe HAyKH M peajbHOU
KU3HHU.



@OyHkuuu 1 rpadpuku

@yHKIMA, cnocoObl 3a1aHus (QyHKUuU. B3auMHO oOpaTHbie (yHKUHUU.
Komnoszunust ¢yukiui. ['paduk dyHkimu. DieMeHTapHble TTpeoOpa3oBaHUs
rpa@uKoB QyHKIIMIA.

OO6uactb onpenesieHrs 1 MHOKECTBO 3HaueHU pyHkuuu. Hynu GyHkumm.
[TpomMexxyTkH  3HAKONMOCTOSIHCTBA.  YETHbIE U HEYETHbIE  (DYHKIIMM.
[lepuonnueckue  @yHkuuu.  IIpoMEeXKyTKH  MOHOTOHHOCTHM  (DYHKIIMH.
Makcumymbl 1 MUHUMYMbI QyHKUuU. HanOonbliliee 1 HauMeHbllIee 3HAUYCHUS
(yHKUIMU HA TPOMEKYTKE.

Jluneiinas, KBagpaTU4yHasi U JPOOHO-IMHENHAsS (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPAPUKOB.

CreneHHas pyHKIMS C HATYpaJIbHBIM U LIeNbIM Moka3areneM. E€ cBoiicTBa
u rpadpuk. CpoiicTBa U rpauk KOpHS N-OM CTENEHH KaK (PYHKUUU OOpaTHOU
CTENIEHU C HaTypaJbHBIM [TOKA3aTEIIEM.

[Toka3zarenbHast U jgorapupmuyeckas GyHKIHUHU, UX CBOWCTBA U IPAPUKH.
Hcnonb3oBanue rpadukoB GyHKUUNA ISl pELICHUS] yPaBHEHUIA.

TpuroHomerpuyeckass OKPYX HOCTb, OIpPEAEIEHUE TPUTOHOMETPHUUECKUX
(yHKUMNA YUCIOBOIO apryMEHTA.

@DyHKIIMOHAJIbHBIE 3aBUCUMOCTH B PEaJbHBIX Ipolleccax U SBJICHUSX.
['pacduku peabHbIX 3aBUCUMOCTEN.

Havaysia MaTeMaTH4eCKOro aHaJIM3a

ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS ITOCNIEAOBaTEIbHOCTENH. MeTon
MaTeMaTUYECKON UHIYKIUH. MOHOTOHHBIE U OrpaHUYECHHbIE
nociieqoBaTeNbHOCTU. IcTOpHsl BOBHUKHOBEHUS! MAaTEMAaTUYECKOIO aHaIM3a KakK
aHainn3a OECKOHEYHO MaJbIX.

Apudmernyeckass M TEOMETpUYECKass  Mporpeccud. beckoHeyHo
yObIBaroiasi reomerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH
FEOMETPUYECKON Iporpeccuu. JIMHEHHbI M 3KCIIOHEHIMANIBHBIN pocT. Yuncio
e. ®opMmyiia CIIOXKHBIX MPOLIEHTOB. VCHOab30BaHNE MPOrPECCUM JJIsi pELICHUS
peanbHbIX 3a]1a4 NPUKIIATHOTO XapaKTepa.

HenpepbiBuble QyHKIIMU U UX CcBOWCTBA. TOUKM pa3phiBa. ACHUMMTOTHI
rpadgukoB ¢yHkuuid. CBolcTBa (DyHKIMI HENpEepbIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIOB /I pELIEHUsT HEpaBeHCTB. IIpuMeHeHue CBOWCTB HENpPEpPBIBHBIX
GyHKUMN JUTsl pelieHus 3a/1ay.

Ileppass u  BTOpas  mnpousBojgHble  (QyHkuuu.  OmnpepgenexHue,
F€OMETPUYECKUA U (U3UYECKHMH  CMBICI  MPOU3BOJHON.  YpaBHEHUE
KacaTelbHOH K rpaduKy QyHKUIHUU.

[TpousBoaHble  37eMeHTapHbIX  QyHKUMWA. [IpomsBomHas  cymwbl,
POU3BEAECHUS, YACTHOTO U KOMITO3ULIMK (PYHKIUH.

MHo:xecTBa H JIOTHKA

MHO»XeCTBO, ONepalnuy HajJ MHOXECTBAMU W MX CBOMCTBA. /(marpaMmsl
Oitnepa—Benna. IlpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO ammnapara s
OMMCAHUS PEAIbHbIX MPOLECCOB W SIBJICHUW, MPU PELICHUH 3a7ad U3 APYIruxX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTUYECKOTO 0OBEKTA, CIIEJICTBUE,
JI0Ka3aTeNIbCTBO, PABHOCHJIbHBIE YPABHEHHS.

11 KUIIACC
Ymucsia v BIYMCTIEHUSA

Harypanbubie u 1nensie uucia. [IpuMeHeHue MNPU3HAKOB JEIUMOCTHU
LEJBIX YKces, Haubonbiuil oomuit nenurens (nanee — HOJl) u HanmeHblee



oOmee kpatHoe (nanee — HOK), octaTtkoB o moaysnto, anroputMa EBknnna st
peleHns 3a1a4 B LEJbIX YUCIaxX.

KommnekcHble uncna. AnreOpanyeckas M TpUTOHOMETpuYeckas (HopMbl
3alMCH KOMIUIEKCHOrO yucia. ApupMeTHuyecKre onepanuu ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHne KOMIUIEKCHBIX YHCENl Ha KOOPJAMHATHOW IIOCKOCTH.
@opmyna MyaBpa. KopHu n-oM cTenmeHM W3 KOMIUIEKCHOIO YHCIIA.
[IpyumeHeHne  KOMIUIEKCHBIX  4YMCeNll  JUIsl  pelleHus  (U3HYECKUX H
r€OMETPUYECKHX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

Cucrema M COBOKYIHOCTh YPAaBHEHHW W HEPABEHCTB. PaBHOCWIIbHBIE
CHUCTEMBI U CUCTEMBI-CIICICTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op KOpHEW TPUrOHOMETPUYECKHX YPAaBHEHHH C  MOMOUIBIO

TPUTOHOMETPHUUECKOMN OKPY’KHOCTH. Pewmenne TPUTOHOMETPHUUECKUX
HEPABEHCTB.

OCHOBHBIE METOJbl pEUIEHUS MOKA3aTENbHbIX U JIOrapupMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI pELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIEHUSI CUCTEM M COBOKYIHOCTEH pallMOHAJIbHBIX,
UpPpaLMOHAIBHBIX, TOKA3aTEIbHBIX U JIOrapU(PMUUYECKUX YPABHEHUN.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C ITApaMeTpamu.

[IpumMeneHne ypaBHEHHMM, CHUCTEM M  HEPABEHCTB K  PELICHHIO
MaTEeMaTUYECKUX 3aJad M 3a7a4 M3 PA3IMYHBIX O0JIACTe HAyKH M peabHOU
KU3HH, UHTEPIPETALMS OJTYUYEHHBIX PE3YIbTaTOB.

@OyHkuuu ¥ rpadpuku

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

Tpuronomerpuyeckue (PyHKIIMU, UX CBOMCTBA U TpaUKH.

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

Hcnonb3oBanue rpadukoB (yHKUMNA JUIsl MCCIIEIOBAaHUS MPOLIECCOB U
3aBUCUMOCTEH, KOTOPbI€ BOSHUKAIOT MPHU PELICHUU 3a/1ay U3 JIPYTUX y4eOHBIX
NPEIMETOB U PEATbHOU KU3HH.

Havasia MaTeMaTH4eCKOro aHaJIn3a

[TpumeHeHne npou3BOIHON K HCCIEA0BaHUIO (PYHKIMI HA MOHOTOHHOCTb
U dSKcTpemMyMbl. HaxoxzaeHue HauOOJbIIEr0 W HAUMEHBLIEro 3HAYEHUU
HENPEPbIBHON (PYHKIIMU HA OTPE3KE.

[IpumeHeHne Npou3BOAHOM JII HAXOXKACHHS HAWIYUIIEro pEIICHHs B
OPUKJIAJAHBIX 3aja4yax, JUisl ONpEeJeleHUs] CKOPOCTH M YCKOpPEHHUs Ipollecca,
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-JIeitbuuiia.

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

[Tpumepsl pemennid quddepeHunanbHbIX ypaBHEHUH. Maremarnueckoe
MOJIEJIMPOBAaHUE peaJbHBIX MPOLECCOB C MNOMOIIBIO U PepeHIHATbHBIX
YPaBHEHHU.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A»
(YI'JIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBLHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDHI

1) rpamIaHCKOro BOCIIMTAHMS

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  NO3MUMK  OOydyaromerocs  Kak
AKTUBHOTO Y OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 OOIIECTBA, IPEACTABICHHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SIBJICHUMH,
IpoLeayp TPaKJIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U JIPYyTro€), yMEHHUE
B3aMMOJIEHCTBOBATh C COLMAJIBHBIMA WHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) NaTpHOTHUYECKOIr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TpaKJaHCKOM UJICHTUYHOCTH, YBAKCHUS
K MPOIJIOMY U HACTOSIIEMY POCCUICKOM MaTEMaTUKH, IEHHOCTHOE OTHOIICHHE
K JOCTHKEHHUSAM POCCHWCKHX MATEMAaTUKOB U POCCHHMCKOM MAaTeMaTHYECKOU
IIKOJIbI, MCIOJIb30BAHUE ATUX JOCTHKEHHA B JPYIMX HayKax, TEXHOJIOTHSX,
chepax YKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHHE JyXOBHBIX LEHHOCTEN POCCUICKOTO Hapoja,
c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, HSTUYECKOTO IOBEACHHS,
CBA3AHHOIO C MPAKTUYECKUM [PUMEHEHHEM JOCTWKEHUW HayKu U
NEeSATENbHOCThIO YYEHOT0, OCO3HAHHME JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYMBOTO Oy AyIIEro;

4) 3¢cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MHPY, BKIIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3azad, peleHuu, paccyXIeHUH,
BOCIIPHUMMYHMBOCTh K MAaTEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nvYecKoro BOCHUTAHUSA:

c(OPMUPOBAHHOCTh YMEHHS NPHUMEHATh MAaTEMAaTHYECKHE 3HAHHUS B
UHTEpEecax 370pOBOro M Oe3zomacHoro oOpaza KU3HHU, OTBETCTBEHHOE
OTHOUIEHUE K CBOEMY 3JI0POBbIO (3710pOBOE NUTaHUE, cOaJaHCUPOBAHHBIN
PEXUM 3aHATUNA U OTIbIXA, PEryJsipHast PU3NUYECcKasi aKTUBHOCTH), (pru3nyeckoe
COBEPILIEHCTBOBAHUE npu 3AHSITHIX CIIOPTUBHO-03/J0POBUTEIBHOM
NS TENbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TFOTOBHOCTh K TpyAy, OCO3HAHHWE LEHHOCTH TPYIOJIOOMs, HMHTEpPEC K
pasiM4HBIM _ cepaM  PO(ECCHOHAIBHON  ACSTENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEPILATh OCO3HAHHBIA BBIOOP
Oynymieit npodeccuu W peaau3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHbI,
FOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM00Opa30BaHUIO HAa MPOTSHKEHUM BCEW >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELIEHUHU MTPAKTUYECKUX 3aJ1a4 MaTEMaTH4YECKON HApaBJI€HHOCTH;

7) 3K0JI0rN4eCKOr0 BOCIIUTAHMS

c(OPMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpbl, NOHHUMAaHHUE BIUSHUS
COLIMAJIBHO-DKOHOMUYECKUX  MPOLIECCOB HA  COCTOSIHME TPUPOJHON H
COLIMAJIBHOM Cpelbl, OCO3HAHHME TIJI00ANIBHOTO XapakTepa H3KOJIOIMYECKUX
npo0sieM, OpUEHTALMSI Ha TPUMEHEHUE MaTEMaTHYECKUX 3HAHUM JIJIsl pelieHus



3a/1ad B 00J1aCTU OKPYXKaIOWIEH cpe/ibl, MIIaHUPOBAHUE TTOCTYINKOB U OLIEHKU MX
BO3MOKHBIX MOCJEACTBUN JIJIs1 OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKM U  OOIIECTBEHHOW TMPAKTUKU, TTOHUMAHHE
MaTeMaTU4YeCKOW HayKd Kak c(epbl uemoBeYeCKOW AesTeTbHOCTH, ITANoOB €&
pa3BUTUS M 3HAYUMOCTH JUISl Pa3BUTHUS I[MBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOM KyJIbTypOl KakK CpPEJCTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYILIECTBJISITh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATeIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANNPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJbHbIE y4eOHbIe 1eiicCTBUS

Bba3oBble Jiornyeckne AeiicTBUA:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE TPU3HAKH MAaTEMAaTHYECKHX
OOBEKTOB, TMOHATUH, OTHOLIEHWH MEXIy MOHIATHIMHU, (POPMYIHPOBATH
onpeaeneHus HOHSITHH, yCTaHaBJIMBATh CYILIECTBEHHBIN IpPU3HAK
KJaccu(UKauy, OCHOBaHUSA g OOOOIIEHUST U CpaBHEHUS, KPUTEPHUH
IPOBOJMMOTI0 aHAIMN3a;

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

BBISIBJISITh ~ MAaT€MaTU4YeCKHE€  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
MPOTHBOPEYHs B (haKTax, JAHHBIX, HAOMIOACHISIX U YTBEPXKACHUAX, IPE/UTAraTh
KPUTEPHUH JIJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

JIeNaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKIIIOUEHHUI, YMO3aKIFOUEHU 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSATEILHO J0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPXKJIECHUNA (IpsIMbIE W OT NPOTHUBHOIO), BBICTPAaUBaTh APTYMEHTALMIO,
OPUBOJUTH TPUMEPBl M  KOHTPHPUMEPBI, OOOCHOBBIBaTh COOCTBEHHBIE
CY)KJICHUS U BBIBOJBIL;

BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3ajgauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB peUIeHWs, BbIOMpaThb HauOoliee TOAXOAAIMKA C  y4ETOM
CaMOCTOATEIIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUA:

UCIIOJIb30BaTh BOMPOCHI KAK HCCIIEOBATENbCKUA UHCTPYMEHT MO3HAHUA,
GopMyaMpoBaTh  BOMNPOCHI, (UKCHUPYIOLIUME IPOTUBOpEYUE, MpoOJemy,
yCTaHaBJIMBaTh UICKOMOE U JaHHOE, (HOPMHUPOBATH TMIIOTE3Y, APTyMEHTUPOBATh
CBOIO MO3ULINI0, MHEHUE;

IPOBOJUTH CaMOCTOSTEIILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa,
SABJIICHHS, TIPOLECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXIy OOBbEeKTamu,
SBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH OOOOIIEHHS U BBIBOJIBI IO PE3yJIbTaTam
IPOBEIEHHOIO HAOIIOJEHUS, MCCIENIOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

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

Pabora ¢ undpopmanmeii:

BBISIBIATh Je(DULUUTHI MH(OpPMAIMKU, JAHHBIX, HEOOXOJIMMBIX IJisi OTBETa
Ha BONPOC U JJIs PELICHMS 3a]auH;



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

CTPYKTYpPUPOBATh UH(POPMALIKIO, MPEACTABIATh €€ B pa3nyHbIX (hopmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaJEXHOCTD uH(popMaun 1o CaMOCTOSITENIBHO
c(hOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHHMKAaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1elicTBUSs

Oo0urenue:

BOCIPUHUMATh M  (OPMYyJIHpPOBaTH CYXKIEHUS B COOTBETCTBUM C
YCIIOBUSIMH M LEJISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOKO TOUKY
3pEHUs B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBATh MOSCHEHUS 110 XOJ1y pPELIEHUs
3aJ1a4yi, KOMMEHTUPOBATH MMOJTYYEHHBIN pe3yJbTaT;

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

OPEICTaBIATh  pe3yJbTaThl  pELIEHHUs  3a7auyd,  OKCIEPUMEHTA,
UCCJIEIOBaHUs, MPOEKTA, CAMOCTOSATENbHO BbIOMpPATh (POpMAT BHICTYIUICHUS C
y4€TOM 3aJ1a4 MPEe3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe 1eliCTBHUSA

Camoopranusanus:

COCTAaBJISITh IUIAH, aJITOPUTM PEILICHUS 3a7a4i, BBIOUPATh CIIOCO0 peleHus
C y4y€TOM HMEIOIIUXCA PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATh BApUAHTHI PEIIEHUH € Y4ETOM HOBOM
uH(popmaIuu.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

BJAJCTh HAaBbIKAMHU II03HABATEJbHOW pPEPIEKCUHM KaK OCO3HAHUS
COBEpILAEMbIX JIEUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTaTOB,
BJAJETh CHOCOOAMU CAaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca U pe3yibTaTa
pelieHns: MaTeMaTUYeCKOH 3a1auu;

OPEeIBUAETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh NpPH PpPELIECHUU
3aJlayd, BHOCUTb KOPPEKTHUBbI B JEATEIbHOCTH HAa OCHOBE HOBBIX
00CTOSTENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;

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

CoBMecTHAs 1eATEIbHOCTD:

NOHMMAaTh W UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHIUBUIYAJIbHOM padOThl MpU pEUICHUM YYEeOHBIX 3a/ay, MPUHUMAThH LeJb
COBMECTHOI JI€ATENbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOW padoThI,
pacnpenesnsaTh BUJIbI padoT, JOroBapuBaThCsa, 00CYk AAaTh MPOLECC U PE3yJIbTaT
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B IPyNNOBBIX (hopmax padboThl (00CYyk1eHNsA, 0OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» U WHBIE), BBIIOJHATH CBOK YacTb paldOThl U
KOOPJIMHUPOBAaTh CBOM JEHCTBUSA C JPYTMMH YICHAaMH KOMAaH]Ibl, OLIEHUBATH
KauecTBO  CBOEr0  BKJIaJAa B  OOWMH  NOPOAYKT MO  KPUTEPHUSIM,
c(hOpMyJIUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.



HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kiacce oOydyaromuiicsi TOJYYUT CIEAYIOIIUE
IPEeIMETHBIE PE3YJIBTATHI IO OTACIBbHBIM TEMaM padoyeil MporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hauyajla MaTEMaTUYECKOTO aHATU3a»:

Yuciia ¥ BBIYMCIICHUA:

CBOOOJHO ONEPUPOBAThH MOHATHUAMM: PALMOHAIILHOE YUCIO, OECKOHEYHas
nepuoauyeckas JpoOb, MPOLEHThl, HPPALMOHATIBLHOE YHCIO, MHOXKECTBA
PAlMOHAIIBHBIX U JEHUCTBUTENIBHBIX YUCET, MOIYJIb JEHCTBUTENBHOTO YUCIIA;

OPUMEHATh APOOM W TPOUEHTHI JUISl pELICHUs NPUKIAJHBIX 3334 U3
Pa3JIMYHBIX OTpACIICl 3HAHUW U PEaJIbHOM KU3HU;

OPUMEHATh  NPUOIMKEHHBIE  BBIYMCICHMS, T[paBUiia  OKPYIJICHHS,
NPUKUIKY U OLIEHKY pe3yibTaTa BhIUYMCICHUMH;

CBOOOJHO ONEPUPOBATh IOHATUEM: CTENEHb C IEJIbIM I0Ka3aTeleM,
UCIIOJIb30BaTh MOAXOJAUIYI0 (OpMy 3amuch JEHCTBUTEIbHBIX YHCEN IS
pelIeHHs IPAKTUYECKUX 3a7a4 U MPEACTABICHUS IaHHbIX;

CBOOOJHO  ONEpUpOBaTh  MNOHATHEM:  ApUPMETUUYECKUA  KOpPEHb
HaTypaJbHOU CTEIICHU;

CBOOOJHO  ONEpPUpPOBaTh MOHATHEM: CTENEHb C  palUOHAIbHBIM
IIOKa3aTeJeEM;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: JOrapup™m uucia, IECATUYHBIE U
HaTypaJbHbIE JTOrapu(MBbI;

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

ONEPUPOBATh IOHATHUSAMU: APKCUHYC, APKKOCHHYC W apKTaHI'€HC
YUCJIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATHSAMHU:  TOXKAECTBO,  YpPaBHEHHE,
HEPAaBEHCTBO,  PABHOCWIbHBIE  ypPaBHEHMS M YPaBHEHUSA-CIEICTBUS,
PAaBHOCHWJIbHBIE HEPABEHCTBA;

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

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

CBOOOJHO OIEPUPOBATH MOHATUSIMH: CHUCTEMA JIMHEHHBIX YpPaBHEHHI,
MaTpHIa, OMNPEICIUTENh MAaTPULbl 2 X 2 W €ro reOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 1 BBIYMCIECHUS €r0 3HAYEHUS,
OPUMEHSTh ONPEACIUTENN JJisl PELICHUS CUCTEMbl JIMHEWHBIX YpaBHEHWIA,
MOJENUPOBATh PEAJbHBIE CHTyallUM C IIOMOLIBIO CHCTEMBI JIMHEHMHBIX
YPaBHEHHM, HCCIENOBATh IOCTPOCHHBIE MOJEIM C IIOMOIIBIO MATPHUL] H
ONPENEIIUTENICH, NHTEPIIPETUPOBATH MOJYYEHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHAMM A NpeoOpa3oBaHUs
BBIPAKEHU;

BBINIOJIHATh  NMPEOOpPA30BAHMSI YUCIOBBIX BBIPAKEHHM, COAEpIKALIUX
CTEIICHH C PAllMOHAJIBHBIM I1I0KA3aTeJIEM;

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



CBOOOJIHO ONEPUPOBATH MOHATUSMH: UPPALMOHAIIbHBIE, IOKA3aTEIbHbIE U
Jorapu(pMUYECKUE ypaBHEHUS, HAXOAUTb MX PEIIEHUS C IMOMOILIBIO
PAaBHOCWJIBHBIX TIEPEXO/I0B UJIM OCYUIECTBIISISI IPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHBIE  TPUTOHOMETPUYECKHUE bopmynbsl A
npeoOpa3zoBaHus TPUTOHOMETPUUYECKUX BBIPAXKECHHUI;

CBOOOJHO ONEPHPOBATH TMOHSITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHSATh HEoOXOauMble (QOpMyNbl JJii PELIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKHUX YPABHEHUII;

MOJIEJIMPOBAaTh pEalbHbIE CHUTyallUdh Ha $3bIKE aiareOpbl, COCTaBIATH
BBIPAKEHUS, YPAaBHEHHUs, HEPABEHCTBA [0 YCIOBHUIO 3a/layd, HCCIEAOBATH
IIOCTPOEHHBIE MOJIEII C UCIIOJIB30BAHUEM almapara ajreOpsl.

DOyHkuuu ¥ rpapuku:

CBOOOJHO OMNEPUPOBATh MOHATUAMM: (DYHKIMS, CHOCOOBI 3aJlaHUd
(GyHKUMK, B3aUMHO OOpaTHble (QYHKIUU, KOMIO3MLMS (yHKIMHM, Tpadux
(yHKUMU, BBIIOJHATH 3J€MEHTapHbIE TPeoOpa3oBaHus rpa@uKoB (HyHKIIHIA;

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

CBOOOJHO OIEpUPOBAaTh MOHATHUAMHU: YETHBIE M HEYETHbIE (DYHKIHH,
nepuoandYeckue PyHKIUHU, TPOMEXKYTKH MOHOTOHHOCTH ()YHKLIUH, MAKCUMYMBI
U MUHUMYMBbI (PYHKUMH, HAauOOJbIIEE M HaUMEHbIIee 3HaYeHUE (QYyHKUHUU Ha
IPOMEKYTKE;

CBOOOJIHO ONEPHUPOBATH MOHATUSIMU: CTEIIEHHAs (DYHKIMS C HATYpaJIbHBIM
U LIEJIbIM TOKa3aTesieM, TpadUuK CTEEHHON (PYHKUIUHU C HATYypPaJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHs n-oil CTENeHU Kak (yHKIHUHU OOpaTHOM CTENEHH C
HaATypaJbHBIM IOKAa3aTEJIEM;

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

CBOOOJIHO ONEpPUPOBATh MOHATUSAMU: MOKa3aTeNbHAS U Jorapupmuueckas
(yHKUMH, UX CBOMCTBAa M rpauKH, UCHOJIb30BaTh MX TpadUKU IS peleHus
ypaBHEHUH;

CBOOOJHO ONEpUPOBATh MOHATUSMU: TPUTOHOMETPUUECKAS OKPYKHOCTb,
onpeereHue TPUTOHOMETPUUYECKUX (PYHKIMK YUCIOBOIO apIyMEHTa;

UCIIOJIb30BaTh Tpaukd (QYHKOUN JUIsl HMCCIENOBAaHUS TMPOLECCOB U
3aBUCUMOCTEW MpU PEIICHUH 3a7a4 U3 APYTUX y4eOHBIX ITPEAMETOB U peaabHOM
KU3HH, BBIPAXKATh (POPMYJIaMH 3aBUCUMOCTH MEXIY BETUUMHAMMU;

Hauana MmaTeMaTH4eCKOro0 aHAIN3A:

CBOOOJIHO OINEPUPOBATH MOHATUAMU: apuPMeTHUecKass U TeOMETpUIecKas
nporpeccusi, 06CKOHEUHO YOBIBaIOIasi FEOMETPUYECKas MPOTrPECCusi, TUHEHHBIN
U OKCIHOHEHLMAIbHBIA pOCT, (opMyJsia CIOXKHBIX MPOLEHTOB, HMETh
IPEJICTABICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOrPECCHM ISl PEIICHUs peajbHBIX 3a/lad MPHUKIaJIHOTO

XapakTepa;
CBOOOJTHO OIEPHUPOBATH TMOHITHUAMU: IOCIIEAOBATEIILHOCTh, CIOCOOBI
3a1aHUs MOCJICIOBATEIBHOCTEH, MOHOTOHHBIC u OrpaHHYCHHBIC

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

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: HENpPEpbIBHbIE (YHKLUHMH, TOYKU
paspsbiBa rpaduka GyHKUHUH, aCUMIITOTHI Ipaduka QyHKINH;

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



CBOOOJHO ONEPUPOBATH MOHATUSAMU: IE€pBas W BTOpas MPOU3BOAHbBIC
(GyHKUMHU, KacaTenbHas K rpaduky QyHKINHY;

BBIYUCIATH  NPOU3BOJHBIE CYMMBI, IIPOM3BEICHMS, YACTHOTO U
KOMITO3ULIMM IBYX (PYHKIUH, 3HATh IPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKIUH;

UCIOJIb30BaTh F€OMETPUYECKUM U (PU3UUYECKUN CMBICT MPOU3BOAHOU IS
peleHus 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBATh IOHATHUAMM: MHOXXECTBO, OIEpaluyd  HaJ
MHOXECTBaMU;

UCIIOb30BaTh TEOPETHUKO-MHOKECTBEHHBIM anmapar Juid OIHCAHMS
peanbHBIX MPOLECCOB U SIBJICHUM, MPU PEUICHUHU 3a7ad U3 JAPYTUX YUEOHBIX
IPEAMETOB;

CBOOOJHO ONEpPUPOBAThH MOHATUSMU: OINpPEICICHHE, TEOPEMA, ypaBHEHHE-
CIEICTBHE,  CBOWCTBO  MAaTE€MaTUYECKOro  O0OBEKTa,  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 Hadajla MAaTEMaTUYECKOTO aHATU3a»:

YucJia v BBIYMCIICHUA:

CBOOOJHO ONEpUPOBATh MOHATUSAMU: HATypadbHOE M UEJI0E YHUCIIO,
MHOECTBA HATYPAJIbHBIX M LEJbIX YUCEN, UCIIOIb30BaTh MPU3HAKU IECITUMOCTH
ueneix uncesn, HOJ m HOK HarypansHeIX umcen i pelieHus 3anad,
IIPUMEHATH anroput™ EBknuaa;

CBOOOJHO ONEPUPOBATH MOHITHUEM OCTaTKa MO MOAYJIO, 3aIlKChIBATH
HaTypaJIbHBIEC YNCIIA B PA3JIMYHBIX O3ULIIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOJHO OIEpUPOBATh MOHATHUSAMU: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMIUJIEKCHBIX YMCEJ, NMPEACTaBIATh KOMIUIEKCHBIE YKCia B alredpandyeckon u
TPUTOHOMETPUUYECKOU (POopMeE, BHIMOIHATH apu(PMETUYECKHUE ONepaluid ¢ HUMU
¥ U300paXkaTh HA KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATH MOHATUSMH: UPPALMOHAIIbHBIE, IOKa3aTEIbHbIE U
Jorapu(ppMUYECKUE HEPABEHCTBA, HAXOJUTh MX PELIEHUS C MOMOIIbIO
PaBHOCHWJIBHBIX ITEPEXO0JIOB;

OCYLIECTBJIATh OTOOp KOPHEW NpH PEIIEHHMH TPUTOHOMETPUYECKOTO
YPaBHEHHS;

CBOOOJHO OIEpUPOBAaTh MOHIATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoIuMble (QOpMyJbl JJii PELIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CBOOOJIHO ONEpPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYITHOCTb YpaBHEHUM
YW HEPAaBEHCTB, PAaBHOCHUIIBHBIE CHCTEMBI M CHCTEMBI-CIEACTBUS, HAXOIUTh
pELIEHNs] CHCTEMBI M COBOKYIHOCTEM palMOHAIBHBIX, HWPPALMOHAIBHBIX,
MIOKA3aTeJIbHbIX U JOrapu(pMUYECKUX YPAaBHEHHUI U HEPABEHCTB;

pemarb palOHAJbHEIE, UPpALMOHAJIBHBIE, IIOKa3aTEeJIbHBIE,
Jorapu(ppMUyecKkue M TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA,
COZIepIKalllie MOJIYJIM U IIapamMeTpBhl;

IPUMEHSTH IpapruecKrue METOIbI 1JIsl PEIICHHs] YPAaBHEHUN U HEPABEHCTB,
a TaKKe 3a7a4 C mapameTpamus;

MOJIEJIMPOBAaTh pEalbHbIE CHUTyallUh Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPQ)KCHUS, YPABHEHUS, HEPABEHCTBA M HMX CHUCTEMBI IO YCJIOBHUIO 33/1a4H,
UCCJIeIOBAaTh MOCTPOEHHBIE MOJENIM C HCIOJIb30BaHUEM anmapara ainreOpsl,
WHTEPIIPETUPOBATD MMOJTYyYECHHBIN pPE3yJIbTAT.



DOyHkuuu ¥ rpapuku:

CTpOUTh TpaUKH KOMIIO3MLIMHM (YHKIHMA C MOMOILBIO 3JI€MEHTapHOIO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTh TE€OMETpUYEecCKHe o0Opa3bl YypaBHEHHI M HEPAaBEHCTB Ha
KOOPJAMHATHOM TIJIOCKOCTH;

CBOOOJHO OINEPUPOBATH MOHATUAMH: TpaUKH TPUTOHOMETPHUUECKUX
byHKIMIT;

OPUMEHATh (PYHKIMHU JUIsI MOJAEIMPOBAHUS U MCCIEIOBAaHUS peajbHBIX
IIPOLIECCOB.

HavaJjia MaTeMaTH4eCKOro aHaJIM3a:

UCIIOJIb30BaTh ~ NPOU3BOJHYIO  JJIsl  HUCCIeAOBaHMS  (YHKUMHM  HA
MOHOTOHHOCTb M 3KCTPEMYMBI;

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

UCIIOJIb30BaTh MPOU3BOAHYIO Ui HAXOXACHHUS HAWIY4YUIEro PEIIeHHs B
OPUKJIAJHBIX, B TOM YHUCJIE COLUUAIbHO-3KOHOMUYECKHX, 3ajadax, Jid
OIIpEeZICNIEHUs] CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (Gopmyson wiu
rpadukom;

CBOOOJHO OIEpUPOBaTh MOHATUSAMU: [EPBOOOpa3Hasi, ONpeaeIEHHbIN
UHTErpaj, HaXxOJIUTh NEPBOOOPA3HBIE 3JIEMEHTAPHBIX (DYHKIMI U BBIYMCIATH
uHTerpan no popmyse Hetorona-Jleitonuia;

HAaXOJUTh IUIOIIAAM IJIOCKUX (Uryp U OO0BEMBI TeJI C MOMOUIBIO
WHTETrpana;

UMETh MPEACTABICHUE O MAaTEMaTUYECKOM MOJEIIMPOBAHUU HA IPHUMEPE
cocTaByieHHs TUPPepeHIINAIbHBIX YPABHEHU;

pemarh NPUKIAIHbIE 3aa4i, B TOM YHCIIE COLMAIBbHO-3KOHOMUYECKOTO U
(du3HuecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOIO aHaIU3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

HaumenoBanue pa3uesion
H TeM NPOrpaMMbl

KoanuyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTsI

IIpakTHyeckue
padoThI

duexkTpoHHble (HudpoBbIEL)
o0pa3oBaTe/ibHbIE PecypcChl

MHOXkeCTBO
JIEWCTBUTEILHBIX YHCEI.
MHoOro4jieHsl.
PanmonansHbIe ypaBHEHHS
1 HepaBeHCTBA. CUCTEMBI
JIMHEHHBIX YPABHEHUHN

24 1

OyHKIUYU U TpadUKH.
CrenenHast GyHKLUSA C
LIeJIBIM [T0Ka3aTesIeM

12 1

ApudmeTndeckuii KOpeHb
N-O¥ CTENEHH.
UppatmonansHbie
ypaBHEHUS

15 1

[TokazarenbHas QyHKIHS.
IToka3aTenbHbIE ypaBHEHUS

10 1

Jlorapugmuueckas
byHKIHS.
Jlorapugmuueckue
ypaBHEHUS

18 1

Tpuronomerpuyeckue

22 1




BBIPAKECHMSI U YPaBHEHUS

IlocnenoBaTenpLHOCTH U 10
MIPOrpecCcCuu

HenpepsiBHbIC HyHKITHH.
20
[TIponzBoaHas

[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 136




11 KITACC

Ne
n/
n

HaumenoBanmue pa3uesion
U TeM NPOrpaMMblI

KoaundyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

JuexkTpoHHbIe (HUGpOBbLIEL)
o0pa3oBaTesbHbIe pecypchl

Hccnenoanue GpyHKIUi ¢
MMOMOUIBIO TPOU3BOTHOM

22 1

[TepBoobpazHas u
UHTETpaI

12 1

['papuknu
TPUTOHOMETPHUECKUX
GyHKIMIA.
Tpuronomerpuyeckue
HEPaBEHCTBA

14 1

HppaunoHanbsHble,
NoKa3aTeIbHbIC U
JorapupMuyecKue
HEpaBEHCTBA

24 1

KommnekcHble unciia

10 1

HatypanbHble u niensie
4yucia

10 1

CucreMsl paliMOHaIbHbIX,
UPpaLMOHATIbHBIX
NIOKa3aTeNbHbIX U
Jorapu(pMUUECKUX
ypaBHEHUU

12 1




3amauu ¢ mapameTpamMmu 16 1
[ToBTOpenwue, 0600IIEeHNE, 16 5
cUCTEeMaTH3allMs 3HAHUH
OBIIEE KOJIMYECTBO
- 136 10

YACOB I10 ITPOTPAMME







ITHOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThbI

IIpakTHyeckue
padoTbI

Jara
U3y4eHHst

DJIeKTPOHHbIE
uupposbIie
oOpa3oBaTe/ibHbIE

pecypcbl

MHOkecTBO, ONepan Haj
MHOXECTBAMHU U UX CBOMCTBA

Huarpammel Diinepa-Benna

[Iprumenenne TeopeTuKo-
MHOKECTBEHHOI'0 amnmapara
JUISL pELIEHUs 3a0a4

ParmonansHbIe YKCIIa.
OOLIKHOBEHHbBIE U
JCCSTHYHBIC IPOOH,
MPOIICHTHI, OECKOHEYHBIC
MIEPUOTUIECKUE IPOOH

PanmonannHBIC YnCA.
OOBLIKHOBEHHLIE U
JeCSITUYHBIE TpOoOH,
MPOLICHTHI, OECKOHEUHBIE
MIePUOINUECKHIE TPOOH

[Tpumenenue apobeit u
MPOLICHTOB JUIS PEIICHUS
MPUKJIAIHBIX 33134




[Ipumenenue apobeii u
MPOLEHTOB ISl PEIIECHUS
NPUKITAIHBIX 33124

JlelicTBUTENbHBIC YUCTIA.
PammonansHeie u
HMppalrOHAJIbHbIC YHCIIa

Apudmerndeckre onepanun
C IeMICTBUTENIbHBIMU YHUCIIAMU

10

Mopnynbs A€eMCTBUTEIBHOTO
YHUCJIa U €0 CBOMCTBA

11

[TpuGnuxEHHBIE BEIYUCIICHUS,
[IpaBUjIa OKPYIJICHMUS,
IIPUKHJIKA U OLIEHKA
pe3yibTaTa BBIYACICHUN

12

OCHOBHBIE METOIBI PEIICHHS
LENbIX U APOOHO-
paloHaIbHBIX YPABHCHHH 1
HEPABEHCTB

13

OcHOBHEIE MCTOJbI PCUICHUA
LEJIBIX U APOOHO-
paIMoOHATBHBIX YPAaBHEHHIA U
HEPaBEHCTB

14

OCHOBHBIE METOBI PEUICHHS
LEJIBIX U APOOHO-
palMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB




15

MHOro4ieHsl OT OHOMN
nepemMeHHoiu. Jlenenue
MHOT'O4YJIEHAa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHoOrouseHs! ¢ LHEIbIMH
koa¢p¢unuentamu. Teopema
Buera

17

Penrenue cucteM THHEHHBIX
yYpaBHEHUH

18

Perenue cucreM MTMHENHBIX
YpaBHEHUU

19

Marpuia cucTeMbl TUHEUHBIX
ypaBHeHu. Onpeaenurenb
MaTpHUILbI 2X2, ero
F€OMETPUYECKUI CMBICIT U
CBOICTBA; BEIYHCIICHHUE €T0
3HAYCHUS

20

Onpexnenurens MaTpUILLbL 2%2,
€ro TEOMETPUUYCCKUIA CMBICIT
CBOMCTBA; BEIYHCIIEHHE €TI0
3HAYECHUS

21

[IpumeneHne onpenennuTens
IUISL PELLICHUS. CUCTEMBI
JIMHEHHBIX YPaBHEHUN

22

Pemenue MPUKJIAAHBIX 3aaa4
C IOMOIIBIO CUCTCMBI




JIMHEHHBIX YPaBHEHUN

23

Pemenne nmpukinagHelx 3a1a4
C IIOMOIIBIO CUCTEMBI
JIMHEHHBIX YPAaBHEHUN

24

KonTponbhas pabora:
"PanmoHanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

OyHKIHS, CIOCOOBI 33 JaHUS
¢bynkuu. Bzanmuo
oOpaTHbIE (PYHKIIHH.
Kommozwurust ¢hyHkmmii

26

I'padux GyHKITH.
DneMeHTapHbIe
npeoOpa3oBaHus rpauKoB

byHKIUH

27

OO0nacTh orpeeeHus u
MHO>KECTBO 3HAUYCHUI
dbyukuun. Hymm yHKInm.
[TpoMexyTku 3HAK
MOCTOSIHCTBA

28

UYETHbIE 1 HEYETHBIE
¢byskuuu. [lepuoanueckue
¢bynkuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

29

MakcumyMbl ¥ MUHUMYMBI




¢byuxun. Hanbomnsiiee u
HauMEHbIIIee 3HaUYeHNE
(GYHKIHN HAa IPOMEXYTKE

30

JInnelinas, kBagpaTuyHas u
ApoOHO-NMHHEeHAs QyHKIMU

31

DJIeMEHTapHOE UCCIIEIOBaHE
U TIOCTpOeHue TpauKOB ITUX
GbyHKIMHA

32

DneMeHTapHOE UCCIIeIOBAaHUE
U TIOCTpOEHUE TpapuKOB ITUX
byHKIUH

33

Crenels ¢ 1eabIM
nokaszareiieM. bunom
HreroTona

34

CreneHsb ¢ 1eabIM
nmoxkasarejieM. buaom
Hrrotona

35

CreneHHast yHKIUS C
HATYPaJIbHBIM H [EJTBIM
nokasareneM. E€ cBolicTBa u

rpaduk

36

Konrponsnas pabora:
"CrenenHas ¢pyHkuus. Eé
cBoiicTBa u rpapuk”

37

Apudmernueckuii KOpeHb
HATYpaJbHOH CTENEHU U €ro




CBOWCTBA

38

Apudmerndeckuii KOpeHb
HaTypaJbHOHN CTENIEHU U €T0
CBOMCTBA

39

[TpeobpazoBaHuUs YHCITIOBBIX
BBIPAYKEHHI, COZIEPIKALIUX
CTETIeHU U KOPHU

40

[IpeobpazoBaHus YMCIOBBIX
BBIPAKECHUI, COIEPIKAIUX
CTETeHU U KOPHU

41

[TpeoOpa3oBaHUs YHCIOBBIX
BBIPKCHUH, COJIEpIKAIINX
CTEIICHH U KOPHU

42

WppanmonansHbie
ypaBHeHUA. OCHOBHBIE
METO/IbI PEIIeHUs
UPPALMOHATIBHBIX YpaBHEHUI

43

UppaunonanbHbie
ypaBHeHUA. OCHOBHBIE
METO/IbI PEIIECHUS
MPPALMOHAIIBHBIX YPaBHEHUN

44

HppauunoHanbHble
ypaBHeHUs1. OCHOBHbIE
METO/BbI PEIICHUS
UPPALMOHAIIBHBIX YPaBHEHUN

45

PaBHOCHIEHBIC Mepexoanl B




PEIICHUN UppalluOHAJIbHBIX
YpaBHEHUU

46

PaBHOCHIIBHBIE TIEPEXOABI B
peLIeHUN UpPalMOHAIbHBIX
yYpaBHEHUH

47

PaBHOCHIIbHBIE TIEpEXOBI B
pElIeHNH UpPaAIMOHATBHBIX
ypaBHEHU U

48

PaBHOCHIBHEIE nepexoanl B
PEIICHUN UppalluOHAJIbHBIX
YpaBHEHUU

49

CotiicTBa U rpadMK KOpHS n-
Oli CTETeH! KaK (PyHKIUU
00OpaTHOM CTETeH!U ¢
HaTypaJIbHBIM [TOKa3aTesieM

50

CsoiicTBa 1 rpaduK KOpHS Nn-
Ol cTerneHu Kak QpyHKInuu
00paTHOM CTETEeH!U C
HATypaJIbHBIM [TOKa3aTesieM

51

Kontponbnas pabota:
"CpoiicTBa 1 rpaduK KOpHS
Nn-0il CTENEHH.
WppaumonansHbie
ypaBHeHUA"

52

Crenens ¢ paliuoHaIbHBIM
IMOKa3aTelIeM U €€ CBOMCTBA




53

CreneHp ¢ pallMOHAIBHBIM
IIOKa3aTelIeM U €€ CBOIMCTBA

54

Crenenb ¢ paluOHaIbHBIM
oKa3aTeJIEM U €€ CBOUCTBA

55

[TokazaTenpHas GyHKIHS, €€
CBOICTBa U Tpaduk

56

Hcnons3oBanue rpaduka
GYHKITUY JUIS PEIICHUS
YpaBHEHU I

57

Hcnons3oBanue rpaduka
(bYHKUIMU 1715 pelieHust
yYpaBHEHUH

58

[Toka3zaTenbHbIE ypABHEHUS.
OCHOBHBIE METO/Ibl PELLICHUS
[I0Ka3aTeIbHbIX YPaBHEHUN

59

Iloka3zaTenbHbIC ypaBHEHUS.
OCHOBHBIE METO/bI PELICHUS
ITOKa3aTeJIbHBIX YPAaBHEHUI

60

IToka3aTennHBIC YpaBHCHHA.
OcHoBHBIC MCTOJbI pCHICHUA
IIOKa3aTCIbHBIX ypaBHCHI/Iﬁ

61

KonTponbnas pabota:
"[TokazaTenpHast GyHKIIHS.
[TokazarenbHble ypaBHEHUS"

62

Jlorapudm umncna. CoiicTBa
norapupma




Jlorapudm uucna. CoiicTBa

63
norapudma

64 Jlorapugm uncna. CoiicTBa
norapudma

65 JlecATUYHBIE U HaTypaJlbHbIE
sorapupMbl

66 JlecATUYHBIEC U HATypaJIbHBIC
norapudmbl
ITpeobOpaszoBanue

67 BBIPAYKEHHM, CONEPKALLUX
JorapuQmbl
[IpeobpazoBanue

68 BBIPAYKECHHI, COJIEPIKALIUX
sorapupMbl
[IpeobpazoBanue

69 BBIPAXEHUI, COIEpKALUX
norapudmbl

70 Jlorapudmuueckas GpyHKIus,
e€ cBolcTBa U rpaduK

71 Jlorapudmuueckas GyHkuus,
e€ cBoiicTBa U rpaduk
Hcnonbs3oBanue rpapuka

72 GYHKIUY IS peIICHUS
YpaBHEHUU

73 Hcnonb3oBanue rpagpuka

GYHKIUY [T peHIeHUs




YpaBHEHUU

74

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHbIE
METOBI peIICHUS
JorapupMHUECKUX
YpaBHEHUU

75

Jlorapudpmuueckue
ypaBHeHHs1. OCHOBHbBIE
METOBI PEIICHUS
JorapupMHUECKUX
ypaBHEHUH

76

Jlorapudmuueckue
ypaBHeHus. OCHOBHBIE
METO/bI PELICHHS
JorapuMUIECKUX
YpaBHEHUU

71

PaBHOCHIIBHBIE TTEPEXO/IBI B
peLICHUH JTOTapHUPMHUYECKIX
YpaBHEHU U

78

PaBHOCHIIBHBIE TIEPEXOABI B
peLIeHUH JTOrapuPpMUUECKIX
YpaBHEHUU

79

KonrponbHas pabora:
"Jlorapupmuueckas
¢dbynkuums. Jlorapudmudeckue
ypaBHEeHUs"




80

CuHycC, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHUCIIOBOTO
apryMeHTa

81

Cunyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIIOBOTO
apryMeHTa

82

ApKCHHYC, apKKOCHHYC U
apKTaHT'€HC YUCIIOBOIO
apryMeHTa

83

ApKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YHUCIOBOTO
apryMeHTa

84

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPECIICHUE
TPUTOHOMETPHUUECKHUX
(GYHKUINH YUCIOBOTO
aprymeHTa

85

Tpuronomerpuueckas
OKPY’KHOCTb, OIpe/IeJICHHUE
TPUTOHOMETPUUECKHUX
(GYHKUIMH YUCIOBOTO
aprymeHra

86

OcCHOBHEIE
TPUTOHOMETPUIECCKHE

hopMyIIBI

87

OCHOBHEBIE




TPUTOHOMETPUIECKHUE
bopmyIbI

88

OcHOBHEIE
TPUTOHOMETPHUCCKHE

bopmyb

89

OcCHOBHEIE
TPUTOHOMETPHUECKHE

hopMyIIBI

90

IIpeobpa3oBanue
TPUTOHOMETPHUYECKUX
BBIPA)KCHUIN

91

ITpeoOpasoBanue
TPUTOHOMETPUUECKHUX
BBIPAKCHUIN

92

[IpeobpazoBanue
TPUTOHOMETPHUECKHUX
BBIPAKCHUI

93

IIpeobpa3zoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUIN

94

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

95

Pemenne
TPUTOHOMETPHUECKHUX
ypaBHEHUU




Pemenne
96 TPUTOHOMETPUUECKHUX
YpaBHEHUU

Pemenue
97 TPUTOHOMETPUYECKUX
YpaBHEHUU

Pemenue
98 TPUTOHOMETPUUYECKUX
yYpaBHEHUH

Pemenne
99 TPUTOHOMETPHUUECKHUX
ypaBHEHUU

Pemenue
100 | TpUrOHOMETPHUYECKHUX
YpaBHEHUU

KonrtponsHas pabora:
"Tpuronomerpuyeckue
101 BBIPAKCHUS U
TPUTOHOMETPHUUYECKHUE
ypaBHeHus"

IlocnenoBaTeabHOCTH,
CITIOCOOBI 3aJJaHUs

102 OCJIEN0BATEILHOCTEN.
MeTtox MaTeMaTHIECKOM
WHIYKITUU

103 MOHOTOHHEIE U




OrpaHUYCHHBIC
MOCJIEI0BATELHOCTH.
Uctopus ananuza
OCCKOHEYHO MaJTbIX

104

Apudmernueckas
nporpeccus

105

I'eomeTpuueckas nporpeccus

106

beckoneuno yosIBaromias
reOMEeTpHUYECKast TPOTPECCUst

107

CymMa 6eCKOHEUHO
yObIBaroIeil reOMeTpUYeCcKOi
HpOrpeccuu

108

JInnelHbIi 1
AKCIIOHEHIIMATBHBIA POCT.
Yucno e. DopMyra CI0KHBIX
MPOLIEHTOB

109

JIvuHeHbIN 1
SKCIIOHEHIIMAJIBHBIN POCT.
Yucino e. Dopmyiia CI0KHBIX
IIPOLICHTOB

110

Hcnonp3oBanue nporpeccun
A pCIICHUA pCalIbHbIX
33124 MPUKJIIaTHOTO
XapakTepa

111

KonTponbnas pabora:
"ITocnenoBaTeILHOCTH U




nporpeccun’

112

HenpepbiBHBIE PYHKIUT U UX
CBOMCTBA

113

Touka pa3psiBa. ACUMITOTBI
rpadukoB QyHKIHI

114

CpoiicTBa QpyHKIMIA
HETPEPHIBHBIX HA OTPE3Ke

115

CaoiicTBa QyHKITUN
HENPEPBIBHBIX HA OTPE3KE

116

Metoa nHTEpBaIOB AJIst
peﬂleHI/ISI HepaBeHCTB

117

MCTO,Z[ HUHTCPBAJIOB JIA
peICHUs HCPABCHCTB

118

MeTto HHTEPBAIOB IS
pelieHus] HEPABEHCTB

119

IIpuMeHeHne CBOWCTB
HEeNPEepBIBHBIX PYHKIIMH JUIs
penieHus 3ana4y

120

IIpuMeHeHnEe CBOWCTB
HETPEePbIBHBIX (QYHKITHHA 1151
pelieHus 3a1a4y

121

[lepBas u BTOpas
MPOU3BOIHBIE DYHKIIUU

122

Omnpenenenue,
F€OMETPUUYECKUN CMBICIT




IIPOU3BOJHOMN

Onpenenenue, Gu3NUECKuit

123
CMBICJI IPOU3BOJHOM

124 YpaBHeHUE KacaTeJIbHOU K
rpaduky GyHKIUHA

125 YpaBHEeHUE KacaTeIbHOU K
rpaduky QyHKIHH

126 [Tpou3BogHBIE AIEMEHTAPHBIX
byHKIUH

127 [Ipou3BoHBIE AI€MEHTAPHBIX
byHKIMA
[TpousBoHAS CYMMBI,

128 | mpousBeneHuUs, YaCTHOTO U
KOMITO3UITUH (PYyHKITHI
[IpousBogHast CyMMBI,

129 | npousBeneHus, 4aCTHOTO U
KOMITO3UIIUH (PYHKIIHI
[Ipon3BoaHas CyMMBlI,

130 MPOU3BEJEHHUS, YACTHOTO U
KOMITO3HUITNH (QyHKIIHHA

131 KonTponbnas pabora:
"[IponzBoanas"
[ToBTOpenue, 06001IeHNE,

132 cucTeMaTu3als 3HaHW:
"YpaBHeHus"

133 [ToBTOpenue, 0600IIECHNE,




cucTeMaTu3alus 3HaHW:

"Oyukun"

134 HToroBast KOHTpONbHAS { {
pabora

135 HTorosast KOHTPOJIbHAS { !
pabora

136 [ToBTOpenwue, 060061eHNE, {
CHCTEMAaTH3aINs 3HAaHUH

OBHIEE KOJIMYECTBO HACOB 136 10

I10 ITPOIT'PAMME




11 KITACC

Ne
n/
n

Tema ypoka

KoauuyecTBO 4acoB

KoHnTtpoibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
HU3yqeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne Mpon3BOIHOM
K UCCIIEIOBAaHUIO (DYHKITHI
Ha MOHOTOHHOCTb U
HKCTPEMYMBI

[IpuMeHeHne Mpon3BOIHOM
K MCCIICJIOBAaHUIO (PYHKITUN
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[TpumeHeHne mpou3BOHON
K UCCIICIOBAHUIO (QYHKITUI
Ha MOHOTOHHOCTE U
DKCTPEMYMBI

[Ipumenenne npon3BoIHON
K UCCIIeIOBAaHUIO (DyHKIHIA
Ha MOHOTOHHOCTb U
JKCTPEMYMBI

[IpuMeHeHne Mpou3BOIHOU
K HCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTH U
AKCTPEMYMBI




[IpuMeHeHne Mpon3BOIHOM
K MCCIIEIOBAaHUIO (PYHKITUN
Ha MOHOTOHHOCTb U
KCTPEMYMBI

Haxoxxnenue HanOombIero
Y HaUMEHBILIETO 3HAUCHHUSI
HENpepbIBHON (YHKINU HA
OTpe3Ke

Haxoxxnenue HauOosbIero
Y HaUMEHbILIET0 3HaUCHHSI
HeNpepbIBHON (PYHKIIMHU HA
OTpe3Ke

Haxoxnenre HanOoJIbIIEro
M HaMMEHBIIIETO 3HAYEHUS
HenpepbrIBHON (YyHKIIUU Ha
OTpe3Ke

10

Haxoxnenne HanOoJIbIIEro
N HAUMCHBIICTO 3HAUYCHUA
HenpepbIBHON (DyHKIIUU Ha
OTpe3Ke

11

Haxoxxnenue HanGombIero
Y HAUMEHBILIETO 3HAUCHHUS
HENpepbIBHON (YHKLUU HA
OTpe3Ke

12

Haxoxnenue HauOOJIBIIIErO
1 HAMMCHBIICTO 3HAYCHU




HenpepbhIBHON (DyHKIIUU Ha
OTpe3Ke

13

IIpumeHneHne nponu3BOHON
JUISL HAXOXACHUS
HAWIYYIIero pelieHus B
MIPUKIIAIHBIX 3a7ja4ax

14

[Ipumenenne npon3BoIHON
JUISL HAXOXKACHUS
HaWJIy4IlIero pelieHys B
IIPUKJIAIHBIX 3a7ja4ax

15

[IpuMeHeHne Mpou3BOIHOU
IUIs1 ONIPEJEIIEHUS] CKOPOCTH
U YCKOpEHHUs IpoLecca,
3aJJaHHOTO (pOpPMYJION niH
rpaduxkom

16

[Ipumenenne npon3BOIHOM
JUISL OIPEJICJIEHUSI CKOPOCTH
U YCKOpEHMS Mpoliecca,
3aJlaHHOTO (pOpMYJION MU
rpaduxkom

17

Kommnosumus ¢pyHkimii

18

Kommnozumust pyskmmii

19

Kommosurus ¢pyHKImit

20

I'eomerpuyeckue 0O6pasb
YpaBHEHUH Ha
KOOPJMHATHOM TUIOCKOCTH




21

I'eomeTpuueckue oOpassl
YpaBHEHUH Ha
KOOPJAMHATHOM INIOCKOCTH

22

Konrpomnsnas pabora:
"HUccnenoBanue GyHKIMMA ¢
MOMOIIIBIO TTPOU3BOAHON"

23

[TepBooOpasHas, OCHOBHOE
CBOMCTBO IIEpPBOOOPA3HBIX

24

[TepBooOpasubie
AJIEMEHTapHbBIX (PYHKINH.
[IpaBuna HaxOXICHUS
epBOOOPa3HBIX

25

[TepBooOpasubie
AJIEMEHTaPHBIX (PYHKIUH.
[IpaBuna HaxoXICHUS
NepPBOOOPA3HBIX

26

Hurerpai.
['eomeTpuueckuii cMbic
MHTETpaa

27

Brruncienune
OIPEICIIEHHOTO UHTETPAIA
o popmyne HproToHa-
JleitOaMIIA

28

Brruncienune
ONpeleEHHOr0 UHTETpala
1o ¢hopmyne HpioToHa-




JleitOnMIIA

29

IIpuMeHeHne nHTErpaa
JUISL HAXOXKACHUS
TUIOINACH TUIOCKUX (PUTYp

30

[Ipumenenue nHTErpaa
JUIS HaXO0XIeHUs 00bEMOB
Te€OMETPUUYECKUX TeT

31

[Ipumeps! perenunit
mddepeHnranbHbIX
YpaBHEHUU

32

[Ipumepsl perieHunit
mddepeHnnanbHbIX
ypaBHEHUH

33

Martematuueckoe
MOJIETTUPOBAHUE PeabHbBIX
MIPOLIECCOB C MOMOIIBIO

i epeHIaTbHBIX
ypaBHEHUUI

34

KonTponbhas pabora:
"[lepBooOpa3nas u
uHrerpan"

35

Tpuronomerpruueckue
(GyHKIMHU, UX CBOICTBA U
rpaduku

36

Tpuronomerpuueckue
(YHKIMH, UX CBOICTBA U




rpaduxu

37

Tpuronomerpuueckue
(GyHKIMHU, UX CBOICTBA U
rpaduKu

38

Tpuronomerpudeckne
(yHKIMH, UX CBONCTBA U
rpaduxu

39

Tpuronomerprueckue
(GyHKINHU, UX CBOICTBA U
rpaduku

40

OTt0op KopHeit
TPUTOHOMETPUUECKUX
YPaBHEHUH C IOMOUIBIO
TPUTOHOMETPHUUECKOMN
OKpPY’KHOCTH

41

Ot10op KopHeit
TPUTOHOMETPUUECKHUX
YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUYECKON
OKPY’KHOCTH

42

OTt60p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH C TOMOILIBIO
TPUTOHOMETPUUECKOMN
OKpY’>KHOCTH

43

OT160p KOpHEN




TPUTOHOMETPUIECKUX
YPaBHEHUH € TIOMOUIIBIO
TPUTOHOMETPUUYECKOMN
OKPY>KHOCTH

44

Pemenue
TPUTOHOMETPUYECKUX
HEpPAaBEHCTB

45

Pemrenue
TPUTOHOMETPUYECKUX
HEPaBCHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

47

Pemenue
TPUTOHOMETPUUYECKUX
HEpPAaBEHCTB

48

KonrtpomnsHas pabora:
"I'pacduxn
TPUTOHOMETPUUYECKHX
(bYHKIMHA.
Tpuronomerpuueckue
HepaBeHcTBa"

49

OCHOBHEBIE MCTOABI
PEIICHUA MMOKAa3aTCIbHBIX
HCPABCHCTB

50

OCHOBHBIE METO/IBI




peILIEeHHS TOKA3aTeIbHBIX
HEpPaBEHCTB

51

OCHOBHBIE METOIBI
pEIICHUs TTOKa3aTEIbHBIX
HEPaBEHCTB

52

OCHOBHEBIE METOJIEI
pelIeHns TOKa3aTeNbHbBIX
HEPaBCHCTB

53

OCHOBHBIE METOIBI
pelIeHus
norapuGMIUIeCKIX
HEPABCHCTB

54

OCHOBHBIE METO/IbI
pelieHus
norapuGMUIeCKIX
HEPABEHCTB

55

OcHOBHBIE METOBI
peuieHus
JorapupMUUecKUX
HEPaBEHCTB

56

OCHOBHBIE METOIBI
peuenus
JoTapu(PMUIECKUX
HEPABEHCTB

57

OCHOBHBIE METOIBI
pEIICHUS UPPAITMOHATLHBIX




HEpPaBEHCTB

58

OCHOBHBIE METOIBI
pEIIeHUs UPPAUOHATIBHBIX
HEPABCHCTB

59

OCHOBHBIE METOBI
pEeIIeHNs UPPALUOHATIBHBIX
HEPaBEHCTB

60

OCHOBHBIE METOIIBI
pEIICHUS UPPAITUOHATTEHBIX
HEPABCHCTB

61

I'padmyeckue MeTombl
pEIIeHUs UPPAUOHATIBHBIX
ypaBHEHUH

62

I'padrueckue MeTo b1
pEIIEeHNs UPPALMOHATIBHBIX
ypaBHEHUH

63

I'paduaeckue meToap!
pelieHus MoKa3aTeIbHbIX
YpaBHEHUU

64

I'padmyeckue MeTobl
pEelIeHUs TOKa3aTeNbHbBIX
HEPABCHCTB

65

I'padmyeckue MeTobl
pelieHus
norapuMUUECKUX
ypaBHEHUH




66

I'paduaeckue meToap!
pelIeHus
JoTapu(PMUIECKUX
HEPABCHCTB

67

I'paduueckue MeTo b1
pereHus
JorapupMHUECKUX
HEPaBEHCTB

68

I'paduueckue MeTo b1
pELIEHNs TOKA3aTEeNbHbBIX U
JorapupMHUECKUX
ypaBHEHUH

69

I'paduaeckue meToap!
pElIeHUs TOKa3aTeNbHbBIX U
JorapupMUUEecKUX
ypaBHEHUH

70

I'padmaeckue MeTobI
peleHHs TOKa3aTeNbHbIX U
Jorapu(pMUUECKUX
HEPaBEHCTB

71

I'paduueckue MeTo b1
peLIeHNs OKa3aTeNbHbIX U
JorapupMHUECKUX
HEPABEHCTB

72

KonTponbhas pabora:
"UppanmoHaibHebIE,
MTOKa3aTeIbHbIE U




norapuMuIecKue
HepaBeHcTBa"

73

KomruiekcHble uunca.
Anrebpanyeckas u
TPUTOHOMETpUYECKAs
(hopMBI 3amHcH
KOMILJIEKCHOT'O YHCIIa

74

KomrmuiekcHble unca.
Anrebpanyeckas u
TPUTOHOMETPHUYECKAS
(hopMBI 3amucH
KOMILIEKCHOT'O YHCIIa

75

Apudmernueckue
OIepaLuy ¢
KOMIUIEKCHBIMU YHCTIAMU

76

Apudmernueckue
oIepaIuu ¢
KOMIINICKCHBIMHU YU CJIaMU

77

N3o0paxenue
KOMIUIEKCHBIX YHCEN Ha
KOOPJAWHATHOH MJIOCKOCTH

78

N3obpaxenue
KOMIIIEKCHBIX YHCeI Ha
KOOPJAMHATHOW TNIOCKOCTH

79

®opmyna Myaspa. Kopau
N-O CTENIECHHU U3




KOMIIJICKCHOI'O YHcCJia

80

®opmyna Myaspa. Kopau
Nn-oM CTEHEHHU U3
KOMILJIEKCHOI'O YHCJIa

81

[Ipumenenne
KOMIUIEKCHBIX YHCEJT JIsl
pelieHus GU3NIECKUux U
r€OMETPUYECKHX 3a/1a4

82

KonrponsHas padora:
"KommiekcHsie uncna'

83

HarypanbHble u niensie
yucia

84

HarypanbHble u niensie
qucia

85

[IpuMeHeHne NpU3HAKOB
JEIMMOCTH LIEJIbIX YUCEI

86

[IpumeneHne mpu3HaAKOB
JETUMOCTH LIEbIX YUCEI

87

[IpumeneHnne npu3HaKoB
JIEJIMMOCTH LIEJIBIX YUCEIL:

HOJT u HOK

88

[IpuMeHeHne NpU3HAKOB
JEIMMOCTH LIEJIBIX YUCE:
HOJ u HOK

89

[IpumeHeHne npU3HaKoOB
JETUMOCTH LIEJIbIX YHCEIL:




OCTaTKH 110 MOOYJIIO

90

IIpuMeHeHHe IPU3HAKOB
JEIMMOCTH LIEIIbIX YUCEN:
OCTaTKH 10 MOZYJIIO

91

[IpumeneHne mpu3HaAKOB
JEIMMOCTH LIEJIBIX YUCE:
anroput™ EBknmna amns
pEelIeHus 3a]1a4 B LEJbIX
quciax

92

KonTponbhas pabora:
"Teopus nenbix yucen"

93

Cucrema v COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIBbHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHEeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBbI-
CJIEJICTBUS

95

OCHOBHBIE METOIbI
pEIICHUS CUCTEM H
COBOKYITHOCTEM
paIMoOHAIbHBIX YPABHCHHIMA

96

OCHOBHBIE METOIBI
pEIICHUs CUCTEM H
COBOKYITHOCTEM




UpparuOHAIIBHBIX
YpaBHEHUU

97

OCHOBHBIE METO/]IbI
pELLIEHHS CUCTEM U
COBOKYITHOCTEMN
IIOKa3aTEJIbHBIX YPABHEHUI

98

OCHOBHBIE METO]IbI
peuIeHus: CUCTEM U
COBOKYITHOCTEM
MOKAa3aTeNbHBIX YPABHEHH

99

OCHOBHBIE METOTbI
peuIeHus: CUCTEM U
COBOKYITHOCTEM
Jorapu(pMUIEecKux
YpaBHEHUU

100

OCHOBHBIE METO/]IbI
pelIeHus: CUCTEM U
COBOKYITHOCTEMN
Jorapu(pMUUECKUX
YpaBHEHUU

101

[TpumeHeHue cucrteM K
PCHICHUIO MATCMATHYCCKUX
3a/a4 U 3a]a4 U3
pa3IMYHBIX 0bJacTen
HAYKU ¥ PEaIbHOM JKU3HH,
HMHTEpIpeTanus
MOJIYUYCHHBIX PE3YJIbTATOB




102

[IpumeHeHue cucreM K
PEILICHNI0 MaTeMaTHYECKUX
3aja4 U 3a/1a4 u3
pa3IMYHBIX 0bJacTen
HAyKU U peaIbHOM JKU3HH,
MHTEpIIpeTalns
MOJTyYEHHBIX Pe3yIbTaTOB

103

[IpuMeHeHne HEpaBEHCTB K
PELICHNI0 MaTeMaTHYECKUX
3a/1a4 ¥ 3a71a4 u3
pa3IUYHBIX obJacTen
HayKU U peajbHOM KU3HHU,
UHTEpIIpeTaLns
MTOJIyYEHHBIX PE3YJIbTATOB

104

Konrpomnsnas padora:
"CucTeMbl pallMOHAIIBHBIX,
UppaoOHaTBEHBIX
MOKa3aTeNbHBIX U
JorapuPMHIECKUX
ypaBHeHUi"

105

PanyonanbHble ypaBHEHUS
C nmapaMeTpaMu

106

ParmmonanbHbie
HEpaBEHCTBA C
rnapamMeTpamMu

107

PanmonanbHble cucTeMsl €
napaMeTpamu




108

HppanmonanbHbie
YpaBHEHUs1, HEPAaBEHCTBA C
napaMeTpamMu

109

WppannoHanbHble CUCTEMBI
C mapameTpaMu

110

Tloka3zaTenpHble
ypaBHEHUs1, HEPABEHCTBA C
rnapamMeTpamMu

111

Tloka3zaTenbHBIE CUCTEMEI C
napamMeTpamMmu

112

Jlorapugmuueckue
ypaBHEHHUsI, HEPABEHCTBA C
napaMeTpamu

113

Jlorapudmuyeckue
CUCTEMBI C ITapaMeTpaMu

114

Tpuronomerpruueckue
YpaBHEHUs € ITapaMeTpamMu

115

Tpuronomerpuueckue
HEpaBEHCTBA C
napaMeTpamu

116

Tpuronomerpuyeckue
CUCTEMBI C ITapaMeTpaMu

117

ITocTpoenue u
HCCIEN0BaHUE
MaTEeMaTHYECKUX MOJEIIEeH
peaIbHBIX CUTYALUH C




ITOMOIIIBI0 YPABHEHUH C
rapamMeTpamu

118

ITocTpoenue u
UCCIIEIOBAHHE
MaTeMaTHYECKUX MOJEIIEeH
peanbHBIX CUTYALUH C
IIOMOILIBIO CUCTEM
YpPaBHEHUH ¢ ITapaMeTpamu

119

[Toctpoenue u
UCCIIeIOBaHKE
MaTeMaTUYECKUX MOJeen
peabHBIX CUTYyalU C
MIOMOIIIbIO CUCTEM
YpaBHEHUH C IapaMeTpaMmu

120

KonTponbhas pabora:
"3anauu ¢ mapameTpamu"

121

[ToBTOpenue, o6o0IIEeHNE,
CHCTEMAaTH3aIns 3HaHUH:
"VpaBHeHus"

122

[ToBTOpeHnue, 060061IeHNE,
CHUCTEMaTU3aIs 3HAHHMA:
"YpaBHeHus"

123

[ToBTOpeHue, 0600IIEH e,
cucTeMaTu3als 3HaHHH:
"VpaBuenus. CuctemMbl
ypaBHeHU"




124

[ToBTOpeHue, o600mEeH e,
CHCTEMAaTH3aINs 3HAHUH:
"HepaBencrna"

125

[ToBTOpeHue, 06001eHNE,
CUCTEMATU3AIIM 3HAHUIA:
"HepaBencrsa"

126

[ToBTOpenue, 06061IeHNE,
CHUCTEeMaTU3aIvs 3HAHHM:
"Hepasencrsa"

127

[ToBTOpenue, o6o0mEH e,
CHCTEMAaTH3aINs 3HAaHWH:
"IIpousBoaHas u e€
npuMeHeHue"

128

[ToBTOpeHnue, 06001IeHNE,
CHCTEMAaTH3aINis 3HAHWH:
"[IponsBonHas u e€
npuMeHeHue"

129

[ToBTOpeHnue, 060061IeHNE,
cucTeMaTH3alys 3HaHUM:
"[IponsBonHas u e€
npumMeHenue"

130

[ToBTOpenue, o6o0mEH e,
CUCTeMAaTH3alMs 3HAHUA:
"UHTerpan u ero
npuMeHeHue"

131

[ToBTOpenue, o6o0IIEeHNE,




cucTeMaTu3alus 3HaHHUH:
"Oyukun"

132

[ToBTOpeHnue, 060061IeHNE,
CHCTEMAaTH3aIns 3HAaHUH:
"®yHkIun"

133

[ToBTOpeHue, o6o0mEH e,
CHUCTEeMaTU3aIis 3HAHHH:
"dyHkuun"

134

HrtoroBast KOHTpOJIbHAS
paborta

135

Hrorosast KOHTpOIbHAsS
pabota

136

[ToBTOpenue, o6o0mEH e,
cHUCTEMaTH3aIMs 3HaHUI

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10
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