EKTPORHOH TIONTACHIO Mpunoxenne k OO COO
. . MBOY 3ATO r. CeBepomopck «COL Ne7»
YTBepkK/IeHO MPUKA30M JANPEKTOPa

MBOY 3ATO r. Cesepomopck «COLI Ne7»

ot 30.08.2023r. Ne453

MyHununajibHoe 010/:KeTHOe 001eo0pa3oBaTebHOE YUpeKIeHue
3ATO r. CeBepomopck «Cpeansis 001eo0dpaszoBareibHas mKoaa Ne 7
umenu I'epost Poccun Mapka EBTroxuna»

Pa0ouast nporpamma
Y4eOHOro npeamMera «AJjredopa u HayaJja
MATEMATHYECKOr0 AHAJIM32»
(Yri1y0J1éHHBIN YPOBEHD)

cpeaHee o0uiee oOpa3oBaHue
10-11 kaccwl

IMpunsra

Ha MeJarorn4eckoM copere
nporokoJ Nel

ot 30.08.2023r.



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 KUIACC

Yuciia u BBIYMCICHUS

Paunonansubie yncna. OObBIKHOBEHHBIE U IECATUYHBIE IPOOH, MPOLEHTHI,
OeckoHeuHbIe nepuoauyeckue apoodu. [Ipumenenue npodeit U MPOLEHTOB st
pelIeHusl TPUKIAJAHbIX 3aad U3 pa3IM4yHbIX OTpacied 3HaHUM U pealbHON
AKU3HH.

JlelicTBUTENBHBIE 4YHWCIA. PalnMOHANIbHBIE W HMPPALMOHAIBHBIE YHCIHA.
Apudmernueckre onepalud €  JEUCTBUTENbHBIMU  4YHMciIaMud. Moaynb
JNEUCTBUTEIBHOIO 4Hcia W ero cpoiicTBa. IlpuOnmkEHHBIE BBIYUCICHMUS,
paBujia OKPYTJICHUs, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUI.

Crenenp ¢ wnenpiM mnokaszareneM. buHom Herorona. HMcnosbzoBanue
noaxonadmed (GopMbl  3aUCU  JICWCTBUTENIBHBIX YHMCEN Ui  pPEeLIeHUus
NPAKTUYECKUX 3a]a4 U MPEACTABICHUS TaHHbIX.

ApudmMeTnyecknii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHb C palMOHAIBHBIM TIOKA3aTeJeM U €€ CBOMCTBA, CTENEHb C
JIEUCTBUTEIILHBIM ITOKA3aTEJIEM.

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

CuHycC, KOCUHYC, TAaHT€HC, KOTAHI€HC YMCJIOBOTO0 apryMeHTa. ApKCHHYC,
ApPKKOCHUHYC M apKTaHT'€HC YUCJIOBOIO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa 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. JlerleHne MHOro4ieHa Ha
MHOIO4YJIEH ¢ ocTaTkoM. Teopema be3dy. MHOrouineHsl ¢ LEIbIMU
kor¢ppunrenramu. Teopema Buera.

[TpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINUX CTEIIEHU U KOPHHU.

UppaunonanbHpie  ypaBHeHHs.  OCHOBHbIE ~ METOAbl  pELIEHUs
UPpaLMOHATBHBIX YPABHEHHUIA.

[Toka3arenbHble ypaBHEHUsI. OCHOBHBIE METO/]IbI PEILICHUS MOKAa3aTEIbHbIX
YPaBHEHHU.

[TpeoOpa3zoBaHue BBIpAXKEHHI, COAEPKALIUX JTOrapu(MBbI.

Jlorapudmuyeckue  ypaBHeHus.  OCHOBHBIE  METOJbl  PEIICHUS
aorapu(MUYECKUX YPaBHEHU.

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

Pemenne crucrem nuHEHHBIX ypaBHEHHMM. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHu. Onpenenutens MaTpulbl 2X2, €ro reoMETPUYECKUH CMBICT H
CBOWCTBA, BBIYMCIEHUE €ro 3HAYCHMS, NPUMEHEHHME ONPEACIUTENs IS
pelIeHNsT CUCTEMBI JIMHEMHBIX YpaBHEHUM. PelleHne NpuKIagHbIX 3a71ad C
IIOMOIIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHMH. lMccimenoBaHne NOCTPOCHHOU
MOJENH C OMOILBIO MAaTPULL U OIIPEAEIIUTEIIEH.

[TocTpoeHre MAaTEMATHYECKUX MOJEIEH PEAIbHOM CUTYAIMU C MOMOIIBIO
YpPaBHEHHMU U HEpaBeHCTB. [I[puMeHeHrne ypaBHEHU U HEPABEHCTB K PELICHUIO



MaTEeMaTUYECKUX 3aJlad M 3a7a4 U3 PA3IMYHBIX O0JIACTe HAyKH M peajbHOU
AKU3HH.

DOyHxuuu ¥ rpapuku

®yHKIMsA, cnocoObl 3a1aHus (QyHKOuU. B3auMHO oOpaTHble (YHKUHUU.
Komnosunust ¢yukiui. ['papuk dyHkimu. DieMeHTapHble TTpeoOpa3oBaHUs
rpa@uKoB QyHKIIMIA.

OO6unactb onpenesieHrs 1 MHOKECTBO 3HaUeHU pyHkuuu. Hynu GyHkumm.
[TpomMexxyTkH ~ 3HAKONMOCTOSIHCTBA.  YETHbIE U HEYETHbIE  (DYHKIIMM.
[lepuonunueckue  QyHkuuu.  IIpoMeXKyTKH  MOHOTOHHOCTHM  (DYHKIIMH.
Makcumymbl 1 MUHUMYMbI QyHKUuU. HanOonblliee 1 HauMeHbllIee 3HAUYCHUS
(yHKUIMU HA TPOMEKYTKE.

Jluneiinas, KBagpaTU4yHasi U JPOOHO-IMHENHAsS (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAaHUE U NTOCTPOEHUE UX IPAPHUKOB.

CreneHHas pyHKIMS C HATYpaJIbHBIM U 1LIeJbIM MoKa3areneM. E€ cBoiicTBa
u rpadpuk. CpoiicTBa U rpauk KOpHS N-OM CTENEHH KaK (PYHKUUU OOpaTHOU
CTENIEHU C HATYpaJbHBIM [1OKA3aTEJIEM.

[Toka3zarenbHast U jgorapupmuyeckas GyHKIHUHU, UX CBOWCTBA U IPAPUKH.
Hcnonb3oBanue rpadukoB GyHKUUN JUIsl pELICHUS] ypPaBHEHUIA.

TpuroHomerpuyeckass OKPYX HOCTb, OIpPEAEIEHUE TPUTOHOMETPHUUECKUX
(yHKUMNA YUCIOBOIO apryMEHTA.

@DyHKIIMOHAJIbHBIE 3aBUCUMOCTH B PEaJbHBIX Ipoleccax U SBJICHUSX.
['pacduku peabHBIX 3aBUCUMOCTEN.

Havayia MaTeMaTH4eCKOro aHAJIM3a

ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS ITOCNIEIOBaTEIbHOCTENH. MeTon
MaTeMaTUYECKON UHIYKIUH. MOHOTOHHBIE U OrpaHUYECHHbIE
nociieoBaTeNbHOCTH. IcTOpHsl BOBHUKHOBEHUSI MAaTEMAaTUYECKOIO aHaIM3a KakK
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckass M TE€OMETpUYECKas  Mporpeccud. beckoHeyHo
yObIBaroiiasi reomerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH
r€OMETPUYECKON Iporpeccuu. JIMHEHHBI U 3KCIIOHEHIMANBHBIN pocT. Yuncio
e. @opMmyiia CII0KHBIX MPOLIEHTOB. VCnoab30BaHNE MPOrPECCUM JIsi pELICHUS
peanbHbIX 3a]a4 NPUKIIATHOTO XapaKTepa.

HenpepbiBuble QyHKIIMU U UX cBOWCTBA. TOUKM pa3phiBa. ACHUMMOTOTHI
rpadgukoB ¢yHkuuid. CBolcTBa (DyHKIMI HENpEpbIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIOB /I pELIEHUsT HEpaBeHCTB. IIpuMeHeHue CBOWCTB HENMpPEpPBIBHBIX
GyHKUMN JUTsl pelieHus 3a/1ay.

Ileppass wm  BTOpas  mnpousBojgHble  (QyHkuuu.  OmnpepgeneHue,
reOMETpUYECKUd W (U3MYECKHMH  CMBICI  MPOU3BOJHON.  YpaBHEHUE
KacaTelbHOH K rpaduKy GyHKUIHUU.

[TpousBoaHble  37eMeHTapHbIX  (QyHKUMWA. [IpomsBonHas  cymwbl,
POU3BEAECHUS, YACTHOT'O U KOMITO3ULIMK (PYHKIUH.

MHo:xecTBa H JIOTHKA

MHO»XeCTBO, ONepanuy HaJ MHOXECTBAMU W MX CBOMCTBA. /(marpaMmsbl
Oitnepa—Benna. IlpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO —ammnapara s
OMMCAHUS PeaIbHbIX MPOLECCOB W SBJIICHUW, MPU PELICHUH 3a7ad U3 APYIrux
y4eOHBIX MPEAMETOB.

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

11 KUIACC



Yuciaa u BBIYMCICHUS

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

KommnekcHble uncna. AnreOpanyeckas M TpUTOHOMETpuYeckas (HhopMbl
3alMCH KOMIUIEKCHOrO yucia. ApupMeTHuyecKre onepanuu ¢ KOMILIEKCHBIMU
yuciamu. M300pakeHne KOMIUIEKCHBIX YHCENl Ha KOOPJAMHATHOM IIOCKOCTH.
@®opmyna MyaBpa. KopHu n-o cTenmeHM W3 KOMIUIEKCHOIO YHCIIA.
[IpyumeHeHne  KOMIUIEKCHBIX  4YMCeNl  JUJIsl  pelleHus  (U3HYECKUX H
r€OMETPUYECKUX 3a]1aY.

YpaBHeHHs U HEPABEHCTBA

Cucrema M COBOKYIHOCTh 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,
UpPpaLMOHAIBHBIX, TOKA3aTEIbHBIX U JIOrapU(PMUUECKUX YPABHEHUN.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C ITApaMeTpamHu.

[IpumMeHeHne ypaBHEHHMM, CHUCTEM W HEPABEHCTB K  PELICHHIO
MaTEeMaTUYECKUX 3aJad M 3a7a4 M3 PA3JIUYHBIX O0JIACTe HAYKH M peabHOU
KU3HH, UHTEPIPETALMS TOJTYUYEHHBIX PE3YIbTaTOB.

DOyHkuuu ¥ rpadpuku

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

Tpuronomerpuyeckue (PyHKIIMU, UX CBOMCTBA U Tpa(UKH.

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

Hcnonb3oBanue rpadukoB (yHKUMNA JUIsl MCCIIEIOBAaHUS MPOLIECCOB U
3aBUCUMOCTEH, KOTOPbI€ BOSHUKAIOT MPHU PELICHUU 3aJ1ay U3 JIPYTUX y4eOHBIX
IPEIMETOB U PEATbHOU KU3HH.

Havasia MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHne npou3BOIHOM K HCCIEA0BaHUIO (PYHKIMI HA MOHOTOHHOCTb
U dSKcTpemMyMbl. HaxoxzaeHue HauOOJbIIEr0 W HAUMEHBLIErOo 3HAYEHUU
HENPEPbIBHON (PYHKLIMU HA OTPE3KE.

[IpumeHeHne Npou3BOAHOM /I HAXOXKACHHS HAWIYYIIEro pEIICHHs B
OPUKJIAJAHBIX 3aja4yax, JUisl ONpEeIeTeHUs] CKOPOCTH M YCKOpEHHus Ipoliecca,
3aJ1aHHOTO (hOPMYJION WITU TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBOoOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHKUMH. [IpaBuna Haxox1eHHs 1epBOOOPa3HbIX.

WNurerpan.  I'eoMeTpHYecKMid  CMBICI  MHTErpajia.  Bpraucnenue
onpenenéHHoro uaTerpana no Gopmyne Hetotona-Jleitbuuiia.

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

[Tpumepsl pemenuid quddepeHunanbHbIX ypaBHEHUH. Maremarnueckoe
MOJIEJIMPOBAaHUE pEAJbHBIX MPOLECCOB C MNOMOIIBIO U PepeHIHATbHBIX
YPaBHEHHU.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJITEBPA U _ HAYAJIA MATEMATUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJAHEI'O OBIIEI'O
OBPA30OBAHHMA

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

HaumenoBaHue pa3jie/ioB
U TeM IPOrpaMMblI

KoanuyecTBO 4acos

Bcero

KoHnTpoJbHbIe padoThl

DJIeKTpOHHbIe (LM(ppPOBbIE)
o0pa3oBaTe/IbHbIE pecypchl

MHoOxecTBO
JEHCTBUTETBHBIX YUCET.
MHOro4JieHsl.
PanmionansHbie ypaBHEHHS
1 HepaBeHcTBa. CHCTEMBI
JIMHENHBIX YPaBHEHUN

24

OyHKIUH U TpapUKH.
CrenenHast pyHKIMS C
LEJIBIM TTOKa3aTeneM

12

Apudmernueckuit KOpeHb
N-OU CTEIECHHU.
HppanuoHanbHbie
YpaBHEHUS

15

[oka3zaTenbHast QyHKIHSL.
[loka3zaTenbHble YpaBHEHUS

10

Jlorapupmuyeckas
GbyHKIMS.
Jlorapupmuyeckne
ypaBHEHHUS

18

Tpuronomerpuyeckue
BBIPAXKEHUS U YPABHEHUS

22




IlociemoBaTeIbHOCTH U

10 1
MIPOTPeCcCUu
HenpepbiBHBIE QyHKITUH.

20 1
[TpounsBoaHas
[ToBTOpeHue, 06001eHNE, 5 5
CUCTEMaTH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITPOIT'PAMME




11 KITACC

Ne
n/n

HaumenoBaHue pa3jae/ioB
U TeM NMPOrpaMMbl

KoanuyecTBO 4acos

Bcero

KoHnTposbHbIe patoThl

DJIeKTpOHHbIE (LM (ppPOBbIE)
o0pa3oBaTe/IbHbIE pecypchl

HccnenoBanmne GpyHKImiA ¢
MMOMOIIBIO TPOU3BOTHOM

22

IlepBooOpa3nas u
HHTETpaI

12

I'paduku
TPUTOHOMETPUIECKUX
(bYHKIMH.
TpuronomeTpuueckue
HEpaBEHCTBA

14

HppanuoHanbHble,
IoKa3aTeIbHbIE U
JorapupmMuyIEcKue
HEpaBEHCTBA

24

KommiiekcHrelie uncia

10

HarypanbHsle u niensie
qucia

10

Cucrembl paluoOHaIbHBIX,
UppalMOHATEHBIX
MOKa3aTeIbHBIX U
J0rapupMUIECKIX
YpaBHEHUI

12

3anayu ¢ napameTpamMu

16




[ToBTOpeHue, o6o0mEH e,

CUCTEMAaTHU3alUd 3HAHUU

16

OBIIEE KOJIMYECTBO YACOB
[10 ITPOIT'PAMME

136

10







ITHOYPOYHOE INTAHUPOBAHUME

10 KITACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

JuieKTpOoHHBbIe N (poBbIe 00pa3oBaTebHbIE
pecypchbl

Bcero

| KoHTpoJIbHBIE PAGOTEL

MHO)KCCTBO, OoIIcpanv HaqQ
MHOKECTBAMHU M UX CBOMCTBA

Juarpammel Diinepa-Benna

IIpumeneHne TeopeTHKo-
MHO>KE€CTBEHHOTI0 armnapara Jyis
pelieHus 3a1au

ParponaibHbIe ynca.
OGBIKHOBGHHLIC U NCCATUYHBIC
IpoOu, IPOIEHTHI, OECKOHEYHBIE
MepuoAnYecKue 1podu

ParnroHanpHBIE YHCIIA.
OOBIKHOBEHHBIE U JECATUYHEIE
IpoOu, POIEHTHI, 0ECKOHEYHBIE
MEePUOINYECKHE TPOOH

[Ipumenenue npodeit u
MIPOIICHTOB ISl PEUICHUS
MPUKJIAIHBIX 33124

[Ipumenenue apobeii u
HPOLIEHTOB JUIS PEIICHUS
MPUKJIAAHBIX 3aaa4




JlelicTBUTEIbHBIC YHCTIA.
PammmonansHBIE 1
HMppalvoOHaJIbHbIC YHCIIa

Apudmernueckue oneparyu ¢
Z[eflCTBI/ITeJIBHLIMH qucjiaMu

10

Monynb IEMCTBUTEIBHOTO YUCa
U €TI0 CBOMCTBA

11

[TpuGnuxKEHHBIE BEIYMCIICHUS,
IIpaBWJIa OKPYIJICHUS, IPUKH]IKA
U OLICHKA pe3ysbTara
BBIYMCIICHUN

12

OCHOBHBIE METOJIbI PEIIECHUS
LENBIX U APOOHO-PAlMOHATBHBIX
ypaBHEHHU U HEPABEHCTB

13

OCHOBHBIE METOJIbI PEIICHUS
LENbIX U APOOHO-pallMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB

14

OCHOBHBIE METO/IbI pEIICHUS
LEJIBIX U APOOHO-PAITMOHATBHBIX
YpPaBHEHUI U HEPABEHCTB

15

MHOro4ieHsl OT OAHOU
nepeMeHHoN. [lenenue
MHOTO4JIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHOTOYJICHBI C HETBIMH
kodbdunmentamu. Teopema




Buera

17

Pemmenue cucrteM MTMHENHBIX
YpaBHEHUHI

18

Pemenue cucreM MTMHENHBIX
YpaBHEHUH

19

Marpuia cucTeMbl TUHEUHBIX
ypaBHeHU. OnpenenuTeib
MaTpHULbI 2X2, ero
T€OMETPUUYECKHI CMBICIT U
CBOMCTBA; BHIYUCIICHUE €TO
3HAYEHUS

20

Onpenenurenb MAaTPUILBI 2X2,
€ro reOMETPUYECKUI CMBICT U
CBOMCTBA; BHIYHCICHUE €TO
3HAYEHUS

21

[IpuMeHeHue onpenenuTens s
PEILICHHS CUCTEMBI IMHEMHBIX
YpaBHEHUU

22

Pemenue nmpukinaaHbIix 3aaa4 ¢
TIOMOIITbI0 CUCTEMBI JIMHEHHBIX
YpaBHEHUU

23

Pemenne nmpukiagHeIx 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEUHBIX
YpaBHEHUU

24

Konrponsnas padora:
"PaninonasnbHble YpaBHEHHUS U




HepaBeHcTBa. CHCTEMBI
JUHENHBIX ypaBHEHHUH"

25

OyHKIHSI, CIOCOOBI 3aJaHUS
¢byskumu. Bzaumuo oOpaTHbie
¢ynkuuu. Komnosunus ¢pyHkmii

26

I'paduk pynkuun.
DnemMeHTapHble IPeoOpa30BaHus
rpaduKoB QyHKIHIA

27

OO6nacTp ornpeieneHus u
MHOYECTBO 3HaUCHUH (DyHKIIHH.
Hynu ¢ynkmun. [IpomexyTku
3HAK IIOCTOSIHCTBA

28

YéTHble 1 HEYETHBIE (PYHKIIUH.
[lepruonuueckue GyHKUIUU.
IIpomMeKyTKM MOHOTOHHOCTH
byHKIAHA

29

JIunelinas, kBagpaTudHas U
TpOOHO-TMHEWHAST PYHKITUN

30

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOEHUE TpaUKOB ITUX
byHKIHI

31

DneMeHTapHOEe HCCIIeIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX
byHKIHI

32

CrelreHnsn ¢ IeJILIM ITOKAa3aTEIEM.
bunom Herorona




33

CrereHsp ¢ LEBIM ITOKa3aTelIeM.
bunom Herorona

34

CreneHnast yHKLUSA C
HATYPaJbHBIM H LEIBIM
nokasaresieM. E€ cBolicTBa u

rpaduk

35

Konrpomnsnas padora:
"CrenenHas ¢pyHkuus. Eé
cBoiicTBa u rpauk”

36

ApudmeTndeckuii KOpeHb
HaTypaJIbHOM CTENEHU U €ro
CBOMCTBA

37

ApudmeTrueckuii KOpeHb
HaTypaJbHOW CTEIEHU U €ro
CBOMCTBA

38

MaxkcuMyMbl 1 MUHUMYMBI
¢byukuu. Hanbomnsiiee u
HalMEHblIIee 3HaYeHne PYHKIUU
Ha MPOMEXKYTKE

39

[IpeobOpazoBaHus YUCTOBBIX
BBIPAYKEHHI, COJIEPIKALIUX
CTCIICHU U KOpHI/I

40

[TpeoOpa3oBaHUs YHCIOBBIX
BBIPAXKEHUI, COAEPIKAIUX
CTETEHU U KOPHU

41

[TpeoOpa3oBaHUs YHCIOBBIX




BBIPAXKECHUI, COAEPIKAIINX
CTEIIEHU U KOPHHU

42

HppauyroHaibHbIE YpaBHEHMUS.
OCHOBHBIE METOABI PELICHUS
MPPALMOHAIIBHBIX YPaBHEHUN

43

HppanmoHanbHble ypaBHEHUS.
OCHOBHBIE METO/BI PELICHUS
UppanoHabHBIX YPaBHEHHHA

44

HppatmonansHble ypaBHEHHUS.
OCHOBHBIE METOABI PELICHUS
UppalMOHATIFHBIX YpaBHEHUI

45

PaBHOCHIIBHBIE TEpEXObI B
pEIIeHNH UpPAIMOHATBHBIX
ypaBHEHUU

46

PaBHOCHIBHEBIE Nnepexoanl B
peuIeHn UppalrOHATbHBIX
YpaBHEHUU

47

PaBHOCHIBHEBIE nepexoanl B
PEIICHUN UppPaAllUuOHAJIBHBIX
YpaBHEHUU

48

PaBHOCHIBHEBIE nepexoanl B
PEIICHUN UpPAlUOHAJIBHBIX
YpaBHEHUU

49

CaoiicTBa 1 rpauk KOpHS n-oi
CTEIeHH KaK (yHKIUH 0OpaTHOI
CTENEHHU C HAaTYPAJIbHBIM




IIoKa3aTcjiemM

50

CaoiicTBa 1 rpa@uK KOpHS n-0i
CTeIeHH Kak (PyHKIUH 0OpaTHOI
CTETICHH C HATypaJIbHBIM
HoKa3areaeM

51

Konrponbnas pabora: "CpoiicTa
U rpaduK KOpHS N-0i CTETeHH .
WppanmonanbHele ypaBHeHN"

52

CreneHb ¢ pallMOHAIBHBIM
IoKa3aTeJieEM U €€ CBOMCTBA

53

CrerneHb ¢ paruoHaIbHBIM
IIOKa3aTejIeEM U €€ CBOMCTBA

54

Cremnenb ¢ paruoHaIbHBIM
IIOKa3aTeIeM U €€ CBOMCTBA

55

[TokazaTenbHas GhyHKIUS, €€
CBOWCTBA U TpaduK

56

Hcnonb3oBanue rpapuka
(byHKUIMU 1715 pelieHust
YpaBHEHUH

57

Hcnonb3oBanue rpaguka
(byHKIMU 1715 pelieHust
ypaBHEHUH

58

[TokazarenbHbIe ypaBHEHUS.
OCHOBHBIE METOABI PELICHUS
MOKa3aTeIbHBIX YPAaBHEHUN

59

[Toka3zaTenbHbIE ypABHEHUS.




OCHOBHBIE METO/IbI PEIICHUS
ITOKa3aTeJIbHBIX YPABHEHHUI

Iloka3aTenbHbIC ypaBHEHUS.

60 OCHOBHBIE METOABI PELICHUS
[I0Ka3aTEJIbHBIX YPABHEHUI
KonrponbHas padora:

61 "TToka3zaTenbHast QyHKIIHSL.
ITokxazarenbHble ypaBHEHUS"

6 Jlorapudwm yucna. CoiicTBa
norapudma

63 Jlorapudm uuncna. CoiicTBa
nmorapupma

64 Jlorapudm uucna. CoiicTBa
nmorapudma

65 JlecATUYHBIEC U HATypaJIbHBIC
Jorapupmsl

66 JlecATUYHBIE U HaTypaJlbHbIE
Jorapupmsl

67 IIpeoOpa3oBaHue BbIpAKEHHIA,
COJIepKaLMX JIOTapU(MBI

68 [Ipeo6pa3oBanue BbIpaxeHHH,
COZIepKaLIMX JIOTapU(HMBI

69 [Ipeo6pa3oBanue BbIpaxeHHH,
coJieprKalux Jorapudmbl

70 Jlorapudpmuueckas QyHKIus, eé

CBOICTBa U rpaduk




71

Jlorapudmuueckas pyHkuus, e€
CBOICTBa U rpaduk

72

Hcnonb3oBanue rpaguka
(bYyHKIMU 1715 peIeHust
YpaBHEHUU

73

Hcnonb3oBanue rpapuka
(GyHKUIMU 1715 pelieHust
YpaBHEHUH

74

Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIE METOABI PELICHUS
norapuMUUECKUX ypaBHEHUI

75

Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIE METOBI PELICHUS
JorapupMUUECKUX ypaBHEHUI

76

Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIE METO/Ibl PELLICHUS
Jorapu(pMUUECKUX ypaBHEHUI

77

PaBHOCHIIBHBIE TEpEXOBI B
pelIeHnu JorapupMUIecKux
YpaBHEHUU

78

PaBHOCWIIBHBIE TEpEXOBI B
pelieHnn JorapupMuIeCcKuX
YpaBHEHUU

79

KonrponbHas padora:
"Jlorapudmuyeckas GpyHKIHS.
Jlorapudpmuueckue ypaBHeHUs"




80

CuHycC, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOI'O apryMeHTa

81

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

82

ApKcuHyC, apKKOCUHYC U
apKTaHI€HC YHUCIOBOIO
aprymeHra

83

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHCIIOBOTO
apryMeHTa

84

Tpuronomerpudeckas
OKpY>KHOCTb, OIIpeJIeICHHE
TPUTOHOMETPHUECKUX (PYHKITHI
YHCIIOBOTO apryMeHTa

85

Tpuronomerprueckas
OKPY>KHOCTb, OIIPEJICIICHHAE
TPUTOHOMETPUUECKUX (QYHKIUI
YKCIIOBOTO apryMEHTa

86

OCHOBHBIEC TPHTOHOMETPUYUECKHE
bopmybl

87

OCHOBHBIE TPUTOHOMETPUUECKHE
bopmybl

88

OCHOBHBIE TPUTOHOMETPUUECKHE
bopmybt

89

OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybt




[Ipeo6pa3zoBanue

90 TPUTOHOMETPUUECKHUX
BBIPAKECHUI
IIpeoOpa3zoBanue

91 TPUTOHOMETPUYECKUX
BBIPAKCHUIN
[TpeobpazoBanue

92 TPUTOHOMETPUYECKUX
BBIPAKCHUIN
ITpeobOpaszoBanue

93 TPUTOHOMETPUUECKUX
BBIPAKCHUIN

94 Perienue TpUroHOMeTpHUECKUX
ypaBHEHUU

95 Pemenue TpuroHoMeTpruuecKux
YpaBHEHU I

96 Pemenue TpuroHoMeTpruuecKux
YpaBHEHUU

97 Pemenne TpuroHoMeTpruuecKux
YpaBHEHUU

08 Pemenne TpuroHoMeTpruueCcKux
ypaBHEHUH

99 Pemienue TpuroHoMeTpUuECKuX
ypaBHEHUH

100 Pemienue TpuroHoMeTpUYECKuX

YpaBHEHUU




101

KonTponbhas pabora:
"TpuroHoMeTpuyecKue
BBIPAXKEHUS U
TPUTOHOMETPHUUECKUE
ypaBHeHUs"

IlocnenoBaTebHOCTH, CITOCOOEI
3aJIaHMs TIOCJICA0BATCIIBHOCTEH.

102 MeTtox MaTeMaTHIECKOM
WHIYKIAH
MOHOTOHHBIE U OTPaHUYECHHbBIE

103 nocieaoBareabHocTU. Mcropus
aHaJIM3a OECKOHEYHO MaJTbIX

104 Apudmernueckas Iporpeccust

105 ['eomeTrpuueckas nporpeccus

106 beckoneuno yosIBaromias
reoMeTpuyecKas mporpeccust

107 CyMMa GeckoHEeYHO yOBIBaromen
Tr€OMETPUYECKON ITPOrPECCUU
JInHeHbIN 1

108 AKCINOHEHIHAIBHBIN pocT. Yucio
e. @opmyJia CIOKHBIX
MPOLICHTOB
JInHelHbIN 1

109 3KCIOHEHLIMAIBHBIN pocT. Yucio

e. @opmyJia CIOKHBIX
MPOLICHTOB




110

Hcnons3oBanne nporpeccuu ais
peiCHu PCaJIbHBIX 3aaa4
IIPUKJIQJHOTO XapakTepa

111

KonTponbhas pabora:
"[TocnenoBarenbHOCTH U
nporpeccun’

112

HenpepbiBHBIE QYHKINT U UX
CBOMCTBA

113

Touka pa3pbiBa. ACUMITOTEI
rpaduKoB QyHKIHIA

114

CaoiicTBa QyHKIIUN
HETIPEPBIBHBIX HA OTPE3Ke

115

CpoiicTBa QpyHKIMIA
HETIPEPBIBHBIX Ha OTPE3Ke

116

MeTto MHTEpPBAJIOB IJI PELICHUS
HEpPABEHCTB

117

Metoa MHTEpBAJIOB IS PELLICHUS
HEpPABEHCTB

118

Meton HUHTCPBAJIOB JIA pCHICHUS
HCPABCHCTB

119

[IpuMeHeHne CBOWCTB
HeNpepbIBHBIX QYHKIMHA 115
peleHns 3a1a4

120

[IpuMeHeHne CBOWCTB
HeNpepbIBHBIX QYyHKIMHA 115
penieHus 3a1a4y




121

[lepBas 1 BTOpast NpOU3BOTHBIE
GyHKITIT

Omnpenenenne, reoMETPUIECKUI

122 .
CMBICJT IPOU3BOTHOM

123 Onpenenenue, GU3NUECKUi
CMBICJI IPOU3BOJHOM

124 YpaBHeHUEe KacaTeIbHOU K
rpaduky QyHKIIUU

125 VYpaBHeHUEe KacaTeIbHOU K
rpaduky GyHKIUHA

126 IIpon3BoHBIE 2TIEMEHTAPHBIX
byHKIHI

127 [Ipou3BOHBIE 2TIEMEHTAPHBIX
byHKIMII
[IpousBogHast CYMMBI,

128 MIPOU3BEJCHHUS], YACTHOTO U
KOMITO3UIIUH (DYHKITHIHA
[IpousBogHast CyMMBI,

129 MIPOU3BECHHUS, YACTHOTO U
KOMITO3UIIUH (PYHKITHI
[Ipou3BoHas CymMMBlI,

130 MPOU3BEJICHHUS, YaCTHOTO U
KOMITO3HUITUHN QyHKIIHHA

131 Kontponbnas padora:
"IIpousBognas"

132 [ToBTOpenue, 0600MIIEHNE,




cucTeMaTu3alus 3HaHWH:
"VpaBHeHus"

[ToBTOpenue, 06001IIeHNE,

133 CUCTEMAaTH3alMs 3HAHUM:
"Oyukuun"

134 HToroBast KOHTpOJIbHAsA paboTa

135 HroroBast koHTpobHas paboTa

136 [ToBTOpenue, 0600MIEHNE,

CHUCTEMAaTHU3al A 3HaHHUI

OBILIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10




11 KITACC

Ne n/n

Tema ypoka

KoanuyecTBO 4acoB

JyieKTpOHHBbIe N (poBbHIe 00pa3oBaTebHbIE
pecypchbl

Bcero

| KoHTpoIbHBIE PAGOTEL

[IpumeHeHnre npou3BOIHOMN K
MCCIIeI0BaHUIO (QYHKIMI HA
MOHOTOHHOCTb M SKCTPEMYMBbI

IIpuMeHeHne Mpou3BOHOM K
UCCJICIOBAHUIO (DYHKITHI Ha
MOHOTOHHOCTb M SKCTPEMYMBbI

IIpuMeHeHne Npou3BOHOM K
UCCIeIoBaHMI0 (PyHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

IIpuMeHeHne Npou3BOJHOM K
UCCIeI0BaHHIO (PYHKIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

IIpuMeHeHne Mpou3BOJHOM K
ucclieIoBaHI0 (PyHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[TpuMeHeHre TPOU3BOTHON K
HCCIIeI0BaHUIO (DYHKIMI Ha
MOHOTOHHOCTbH U IKCTPEMYMBI

Haxoxnenne HanOoJIbIIero
HANMMCHBIICIO 3HAYCHU

HENpepbhIBHON (HYHKIIMH HA




OTpe3Ke

Haxoxxnenue HanOOJIBIIIETO U
HauMEHBIIIETO 3HAUECHUS
HeMpepbHIBHON (PYHKITMHN Ha
OTpe3Ke

Haxoxxnenue HanOombIIero u
HaMMEHBIIETO 3HAYCHUS
HeTpEepbIBHON (QYHKIUHU Ha
OTpe3Ke

10

HaxoxxaeHne HanOobIero u
HaWMEHBIIETO 3HAYCHHUS
HETpEepbIBHON (PYHKLIUHU Ha
OTpe3Ke

11

Haxoxnenue Hanbonbliero u
HAaMMEHBILIETO 3HAYCHUS
HENpephIBHON (QYHKIIUU HA
OTpe3Ke

12

Haxoxnenne HaubombIero u
HalMEHBIIEro 3HaYeHUs
HeNpepbIBHON (PYHKLUU Ha
OTpe3Ke

13

IIpumeHeHne mpou3BOAHON
JUI HAXOKICHUS HAWITyYIlIero
pelIeHusl B IPUKIIaTHBIX
3ajavax

14

[IpumeHeHne Mpou3BOAHON




I HAXOXIACHUA Hannytnnero
peHleHI/IH B HpI/IKJ'IaI[HBIX
3aJa4ax

15

IIpuMeHeHne MpoOU3BOAHON
JUISL OIIPEJIENIEHUS] CKOPOCTH U
YCKOpEHUs Impolecca,
3aIaHHOTO (POPMYJION WITH
rpaduxom

16

IIpuMeHeHne MpOU3BOAHON
JUISL OLIPEJENIEHNS CKOPOCTH U
YCKOpEHHs Ipoliecca,
3aJJaHHOTO (POPMYJIOH UK
rpaduxom

17

Kommnozummst GpyHKImii

18

Komnozunus GyHkimii

19

Kommozwurus ¢hyHKmii

20

['eomeTpuueckue o6pasbl
YpPaBHEHUI HAa KOOPJAUHATHOMN
IUIOCKOCTH

21

['eomeTpuueckue o0passl
YPaBHEHU HAa KOOPJAUHATHOU
IUIOCKOCTHU

22

KonTponbHas pabora:
"HccnenoBanue GyHKIUMN C
MOMOIIbIO TPOU3BOAHON"

23

ITepBooOpasHasi, OCHOBHOE




CBOICTBO EPBOOOPA3HBIX

24

[TepBooOpazubie
3IIEMEHTAPHBIX (PYHKIUH.
[IpaBuna HaxOXICHUS
epBOOOPA3HBIX

25

[TepBooOpasHbie
AIIEMEHTAPHBIX (YHKINH.
[IpaBuia HaXOKACHUS
epBOOOPA3HBIX

26

Wurerpai. I'eoMerpudeckuii
CMBICII MHTETpaja

27

Brraucnenue onpeieiéHHOTro
UHTErpana no ¢popmyJe
Hrrorona-Jleiiouauia

28

Brranciienune onpenenéHHOro
uHTerpasa no gopmyse
HrroTtona-Jleitoauia

29

IIpumeHeHne nHTErpana 1is
HaXO0KJACHUS IIIoNIaaei
TUTOCKUX QUTYP

30

IIpuMeHeHne uHTErpana 1is
HaX0X/1eHHs 00bEMOB
FEOMETPUUECKUX TEI

31

IIpumepsl penieHun
Qg depeHIraIbHbIX
ypaBHEHUU




32

[Ipumeps! penieHui
Qg depeHraIbHbIX
ypaBHEHU U

33

Marematnueckoe
MOJEIUPOBAHNE PEATIbHBIX
MPOLECCOB C MOMOIIBIO
UG hepeHIaTEHBIX
ypaBHEHUH

34

KonTponbHas pabdota:
"IlepBooOpa3Has u unTerpan”

35

Tpuronomerpuieckue
(dyHKLIUH, UX CBOICTBA U
rpaduku

36

Tpuronomerpuveckue
(GYHKINH, UX CBOWCTBA U
rpaduku

37

Tpuronomerpuueckue
(GyHKLUH, UX CBOICTBA U
rpaduku

38

Tpuronomerpuueckue
(GyHKIIMH, UX CBOMCTBA U
rpaduxu

39

Tpuronomerpuueckue
(GYHKIMH, UX CBOMCTBA U
rpaduKu

40

OT160p KOpHEit




TPUTOHOMETPUIECKUX
YpPaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKOMN
OKPY>KHOCTH

41

O160p KOpHEN
TPUTOHOMETPUUECKUX
YPaBHEHUH C TOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

42

OT16op KOpHEi
TPUTOHOMETPUYECKUX
YPaBHEHUH € TOMOLIBIO
TPUTOHOMETPUUECKOMN
OKPY’KHOCTH

43

OT160p KOpHEit
TPUTOHOMETPUYECKUX
YPAaBHEHUH C TIOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

45

Pemenne
TPUTOHOMETPUUYECKUX
HEpaBEHCTB

46

Penrenue
TPUTOHOMETPHUECKUX




HEpPABEHCTB

47

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

48

KonTponbHas pabora:
"I'paduku
TPUTOHOMETPUUECKUX
byHKIUH.
Tpuronomerpuueckue
HepaBeHCTBA"

49

OCHOBHBIE MCTOAbI pCHICHUS
MOKAa3aTCJIbHBIX HCPABCHCTB

50

OCHOBHBIE MCTObI pCHICHUS
IMOKa3aTCJIbHbIX HCPABCHCTB

51

OcHOBHEBIC MCTOABI pCIICHUSA
IMOKa3aTCJIbHbIX HCPABCHCTB

52

OcHOBHEBIC MCTOABI pCIICHUSA
MOKAa3aTCJIbHBIX HCPABCHCTB

53

OcHOBHBIE METO/BI PELLICHUS
Jorapu(pMUUECKUX
HEPABEHCTB

54

OCHOBHBIE METO/IbI peIICHHS
JOTapuPMHYECKUX
HEPaBEHCTB

55

OCHOBHBIE METO/IbI PEILICHHS
JOrapuPMHUYECKUX




HEpPABEHCTB

OCHOBHBIE METO/IbI PEILICHHS
JOTapuPMHIECKUX
HEPaBEHCTB

OcHOBHBIC MCTObI pCIICHUS
HUppanMoOHaJIbHBIX HCPABCHCTB

OCHOBHBIE MCTO/JbI PCUHICHHA
HUppanMOHAJIbHBIX HCPABCHCTB

OcHOBHBIE METOBI PEILECHUS
VPPALMOHAJIBHBIX HEPABEHCTB

OCHOBHBIC MCTObI pCHICHUS
HppanMOHaJIbHBIX HEPABCHCTB

61

['padpuueckue meToab
pelIeHus] UppalMOHATBHBIX
YpaBHEHU U

62

['padudeckue MeTOabI
pelIeHus. UPPAIMOHATBHBIX
YpaBHEHU I

63

I'paduueckue MeTo b1
pEILIEeHUs IOKa3aTENbHBIX
ypaBHEHUU

64

['padmyeckue MeTOAbI
pellIeHus MoKa3aTeIbHbIX
HEPABEHCTB

65

['padpraeckue meToabI
pelieHus JorapupMuUIecKux




ypaBHEHUH

66

['padpuueckue meToab
peLIeHHs J0rapuPMHUIECKIX
HEPaBEHCTB

67

['padudeckue MeTObI
pelieHus JorapupMUIecKux
HEPABCHCTB

68

I'paduueckue MeTo b1
peleHHs oKa3aTeIbHbIX U
JOrapuPpMHUUECKUX YpaBHEHU I

69

I'paduueckue MeTo b1
pelLeHHs ToKa3aTeIbHbIX U
JOrapu(pMHUUECKUX YpaBHEHU I

70

['padpraeckue meToabI
PEIICHHUA IMOKA3aTCIbHBIX U
JOTapUPMHIECKUX
HEPABEHCTB

71

['padpuueckue meTobl
pelleHus TOKa3aTeNbHbIX U
Jorapu(pMUIECKUX
HEPABEHCTB

72

KonTponbHas pabota:
"HppaumoHaibpHble,
MOKa3aTeIbHbIC U
aorapupmuyeckne
HepaBeHCTBA"




73

Kommiekchsie uncia.
Anrebpanueckas u
TPUTOHOMETpUYECKasT (HOPMBI
3aIACH KOMIUIEKCHOTO JHCIIa

74

KoMiuiekcusle yucina.
Anrebpanueckas u
TpUrOHOMETpHUYecKast (pOpMBI
3aITUCH KOMIUIEKCHOTO YHCIIa

75

ApudmeTnueckue onepanuu c
KOMIIIICKCHBIMHU YU CJIaMU

76

Apudmernueckue onepanum ¢
KOMILJICKCHBIMH YU CIIAMH

77

I/I306pa>1<eHHe KOMIIIICKCHBIX
YuCCJI Ha KOOpHHH&THOfI
IJIOCKOCTH

78

N300paxeHre KOMIJIEKCHBIX
YHCeJl Ha KOOPJIMHATHOMN
IJIOCKOCTH

79

®opmyna Myaspa. Kopau n-
OU CTEIIEHU U3 KOMILJIEKCHOI'O
qycia

80

®opmyna Myaspa. Kopau n-
OU CTEIIEHU U3 KOMILJIEKCHOI'O
qycia

81

IIpuMeHeHne KOMIUIEKCHBIX
YUCEJI ISl PeLICHUs




buznyecKux u
TeOMETPUYECKUX 3324

82

KonTponbHas pabora:
"KomruiekcHble uncia'

83

Harypasbnsle u niensie yucna

84

HaTypaJ'IBHLIe H OCJIBIC YHCJla

85

[IpuMmeHeHne npu3HaKkoB
JEIIMMOCTH LIEJIBIX YHCE

86

IIpuMmeHeHne IPU3HAKOB
JEIAMOCTH LIEJIBIX YHACE

87

IIpumeHeHne IPU3HAKOB
JEITUMOCTH LIEJIBIX YUCEN:
HO/l u HOK

88

[TpuMeHeHne NpU3HAKOB
JIETUMOCTH LIEJIbIX YHCEN:
HOJZl u HOK

89

[TpuMeHeHMe NpU3HAKOB
JETUMOCTH LIEJIbIX YHCE:
OCTaTKH 110 MOJYJIIO

90

[TpumeHeHre NpU3HAKOB
JEIMMOCTH LIEJIBIX YHCE:
OCTaTKH [0 MOJYJITIO

91

[IpumeHeHne MpU3HAKOB
JIEJIMMOCTH IEIbIX YUCE:
anroput™ EBkinaa miis
penIeHus 3a/1a4 B 1EJbIX




qucjax

92

KonTponbHas pabota:
"Teopust uenbix yucen"

93

Cucrema 1 COBOKYITHOCTb
ypaBHeHU. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema ¥ COBOKYITHOCTb
ypaBHEeHUU. PaBHOCHUITbHBIE
CHUCTEMBI U CUCTEMBbI-
CJIeJICTBUS

95

OcHOBHBIE METOIbI PELLICHUS
CUCTEM U COBOKYITHOCTEMH
paloHaIbHBIX YPAaBHEHUM

96

OcHOBHbBIE METO/IbI PELLICHUS
CUCTEM U COBOKYITHOCTEU
VPPALMOHAJIBHBIX YPABHEHUN

97

OcCHOBHBIE METOBI PELLICHUS
CHUCTEM M COBOKYITHOCTEU
IIOKAa3aTeJIbHBIX YPAaBHEHHUN

98

OcHOBHBIE METO/BI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
II0OKa3aTeJIbHBIX YPAaBHEHUN

99

OcHOBHBIE METO/BI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
JOrapuPpMHUUECKUX YpaBHEHU I




100

OCHOBHBIE METO/IbI pEIICHUS
CHUCTEM U COBOKYITHOCTEU
JOrapu(pMHUUECKUX YpaBHEHUIN

101

IIpumeHeHune cucreM K
PEILIECHUI0 MaTEMATHUECKHUX
3aja4 v 3a]a4 U3 Pa3IuuHbIX
oOracTell HayKu U peaJlbHOI
’KU3HU, UHTEpIpeTaIs
MOJTyYEHHBIX PE3yJIbTaTOB

102

IIpumeHeHue cucreM K
PELICHNI0 MaTeMaTH4YECKIX
3aJa4 ¥ 3a/1a4 U3 Pa3IngHbIX
oOyacTell HayKu U peaJlbHOM
YKU3HU, UHTEpIpETalus
MOJTyYEHHBIX PE3yJIbTaTOB

103

IIpuMeHeHne HepaBEHCTB K
PELIEHUI0 MaTEMATHUECKHUX
3aJa4 ¥ 3a/1a4 U3 Pa3InIHbIX
oOyacTell HayKu U peaJlbHOI
YKU3HU, UHTEpIpETalus
MOJTyYEHHBIX PE3YyJIbTaTOB

104

KonrponbHas pabora:
"CucTemMbl palliOHaIbHBIX,
UpPaLMOHATIBHBIX
NOKa3aTeIbHBIX U
JOTapuPMHYECKUX
ypaBHeHUH"




105

PannoHaneHbIe ypaBHEHHUS C
napameTpamu

106

PanumonanbHble HEpaBeHCTBA C
rnapaMeTpamu

107

PanmonanbHble CHCTEMEI C
rapaMeTpamu

108

HppanmonansHble ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMHu

109

HppaunoHaabHble CUCTEMBI C
napaMeTpamu

110

Iloka3aTenbHbIE ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMHu

111

Iloka3arenbHBIE CHUCTEMEI C
napameTpamu

112

Jlorapudgmuueckue
YpaBHEHUs, HEPABEHCTBA C
napaMeTpamu

113

Jlorapudmuueckne CUCTEMBI C
napaMeTpamu

114

Tpuronomerpuyeckue
yYpaBHEHHUS € TapaMeTpaMHu

115

Tpuronomerpuueckue
HEpaBEHCTBA C MapaMeTpamMu

116

Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpaMu




117

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOAENE
peanbHbIX CUTYAIUH C
IIOMOIIBIO YPABHEHMI C
napameTpamu

118

[TocTpoenue u uccienoBaHue
MaTEeMaTUYECKUX MOJEIIeH
peaNbHBIX CUTYALMI C
IIOMOIIBIO CUCTEM YPAaBHEHUI
C mapameTpamu

119

[TocTpoenue u uccienoBaHue
MaTEeMaTU4YECKUX MOJEIIEH
peanbHBIX CUTyaluH C
IIOMOIIBIO CUCTEM YPAaBHEHUI
C IapameTpaMu

120

KontponbHas pabora: "3anaun
¢ mapameTrpamu”

121

[ToBTOpenue, 06001IEHNE,
CHCTeMaTH3allus 3HAaHUI:
"VpaBHeHus"

122

[ToBTOpEHME, 0000IICHUE,
CHUCTEMaTH3aIUs 3HAHHI:
"VpaBuenus"

123

[ToBTOpeHme, 0600IIEHNE,
CUCTeMaTH3allusI 3SHAaHHH:
"VYpaBHenus. Cuctembl
ypaBHEHU"




124

[ToBTOpEeHme, 0600IIEHNE,
cUCTeMaTH3aInsI 3HaHUM:
"Hepasencrna"

125

[ToBTOpeHue, 0600IIEHNE,
cucTeMAaTH3aInsI 3HaHUM:
"HepaBeHncrsa"

126

[ToBTOpenwue, 0600mIEeHNE,
CHCTEMAaTH3AIUs 3HAHHIA:
"HepaBeHncrsa"

127

[ToBTOpenwue, 06001IIEHNE,
CHCTeMaTH3alus 3HaAHUI:
"IIponsBoaHas u eé
puMeHeHue"

128

[ToBTOpEHME, 0000IICHUE,
CHCTeMaTH3alus 3HAHM:
"IIpousBoaHas u €&
npuMeHeHue"

129

[ToBTOpEHME, 0000IICHNE,
CHCTEeMaTH3alMs 3HAHHM:
"[Ipou3BogHas u eé
npuMeHeHue"

130

[ToBTOpenue, o600IEHNE,
CUCTeMaTH3alusl 3HAaHHH:
"NHTerpain u ero
npuMeHeHue"

131

[ToBTOpEeHme, 0600IIEHNE,
cUCTeMaTU3alus 3HaHuH:




"®yukuun"

[ToBTOpenwue, 06001IIeHNE,

132 cucTeMaTHu3aIus 3HaHUM:
"OyHkumun"
[ToBTOpenwue, 06001IIeHNE,

133 cucTeMaTHu3aIus 3HaHUM:
"Oyukuun"

134 HToroBasi KOHTpOJIbHAS
pabora

135 HToroBast KOHTpOJIbHAS
pabora

136 [ToBTOpeHme, 0600IIEHNE,

cUCTEMAaTHU3alud 3HAaHUN

OBIIEE KOJIMYECTBO YACOB ITO

[TPOT'PAMME

136
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* MaTtematuka: anrebpa v Hadajia MaTeMaTHYECKOTO aHalln3a, TEOMETPHSI.
Anrebpa v Hadasia MatemaTuyeckoro ananusa, 11 kinacce/ Konsrun 10.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkiimonepHoe 001IeCTBO
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