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HOACHUTEJBbHASA 3AIINCKA

VY4ebnbll Kypc «Anredpa U Havajla MATEMaTHYECKOTO aHaIN3a» SBIIAETCS
OJIHUM W3 HauOoJiee 3HAYMMBIX B IpOrpaMMe cpenHero ooiero oOpa3zoBaHus,
MOCKOJIbKY, C OJJTHOW CTOPOHBI, OH 00eCTeYnBaeT UHCTPYMEHTAIbHYIO 0a3y AJis
U3YUYEHHSI BCEX €CTECTBEHHO-HAy4YHBIX KYpCOB, a C [JpYrod CTOpPOHBI,
bopMHpYET JIOTHUECKOE U a0CTPaKTHOE MBIIIJICHUE O0YyYaIOIINXCS Ha YPOBHE,
HEOOXOUMOM [IJIi OCBOCHUSI HMH(POPMATUKH, OOIIECTBO3HAHUSA, HCTOPHH,
CIIOBECHOCTH M JIPYTUX JIUCHUIUIMH. B pamkax naHHoro y4yeOHOro Kypca
oOy4Jaroniyecs: OBJIAJEBAIOT YHHBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAayKH,
KOoTOpas (popMyIUpYyeT CBOU JOCTHKEHUSI B MaTeMaTHUYECKOUN (opMme.

VY4eOnblil Kypc anreOpbl M Hadal MaTEMaTHYECKOTO aHaIn3a 3aKJIabIBACT
OCHOBY [IJI1 YCIELIHOTO OBJIQJICHUSI 3aKOHaMu (DU3UKH, XUMHH, OHUOJIOTHH,
MMOHMMAHUS OCHOBHBIX TEHJICHIIMN pPa3BUTHUA SKOHOMHUKH U OOIIECCTBEHHOU
KU3HU, TI03BOJIAET OPUEHTUPOBATHCS B  COBPEMEHHBIX HHUQPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO MCIOJIb30BaTh UX IS AAJbHEHIIErO
oOpa3oBaHMsi W B TIOBCEAHEBHOM Ku3HU. B TO ke BpeMs OBJajJcHHE
a0CTpakTHBIMM M  JIOTMUECKH CTPOTUMHM KOHCTPYKUUSIMU — aiareOpel U
MaTeMaTUYeCKOr0 aHaldu3a pa3BUBAET yYMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JIOKA3bIBaTh YTBEPKIACHUS C TTOMOIIBIO UHIYKIIMH
U pacCyXKJaTh JEIyKTUBHO, HCIIOJIb30BaTh OOOOIIEHHME W KOHKPETH3AIHUIO,
a0bCTparupoBaHue H aHaJIOTHIO, (OpMUPYET KpEeaTUBHOE U KPUTHYECKOE
MBIIICHUE.

B xone uzyuenus: yueOHoro kypca «Anredpa U Hayajga MaTeMaTH4YeCKOTO
aHajan3a» 00ydJarouuecs MoJy4atoT HOBBIM OMBIT PElISHUs] MPUKIIATHBIX 3a/1a4,
CaMOCTOSITENIbHOTO ~ MOCTPOEHUS  MAaTeMaTUYECKUX  MOJIENIEd  peajbHbIX
CUTYyalliid, HTEPIPETAIIMU TOJYYEHHBIX PEUICHUM, 3HAKOMATCS ¢ MpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTE B TNPHUPOJAE, HAyKEe M HCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA M KX aBTOPAMH.

VY4eOnblil Kypc 001a/1aeT 3HAYUTEIBHBIM BOCITUTATEIBHBIM MTOTEHIIUAIOM,
KOTOPBIN peaqu3yeTcss Kak dYepe3 Y4eOHbIH MmaTepuall, CIOCOOCTBYIOIIHIA
(OpMHPOBAHMIO HAYYHOI'O MHUPOBO33PEHUS, TaK U 4Yepe3 crnelupuKy ydyeOHOu
NeATEeIbHOCTH, TpeOyIome MNpoAODKUTEIbHON KOHILIEHTPAllMM BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJYyYECHHBIN
pe3yJbTar.

B ocHoBe meronuku oOydyeHus anreOpe M HadajlaM MaTeMaTH4eCcKOro
aHaJM3a JISKUT eI TeIIbHOCTHBIM MPUHITUI O0yYEHUS.



B crpykType yueOHOro kypca «Anredpa W Hadaja MaTeMaTHYeCKOTrO
aHaJlM3a» BBIJCICHBI CIEIYIOIINE COACPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna w BeUMCHCHHs», «@DyHKmmu U rpadukuy, «YpaBHEHHS U
HEpaBEeHCTBay», «Hauana MaTeMaTHYeCKOTro aHalmu3a», « MHOXKECTBa U JIOTUKAY.
Bce ocHOBHBIE coaep)KaTeIbHO-METOAMYECKHE JUHUM HM3y4aloTcs Ha
MPOTSKEHUU JIBYX JIET OOyYEHHsSI Ha YPOBHE CpEIHEro o0uiero oopaszoBaHus,
€CTECTBEHHO JOTIOJIHSAS IPYT APYTa U MOCTEIICHHO HACHIIIAsCh HOBBIMUA TEMaMHU
U paznenamu. [laHHBIA yueOHBIH Kypce SIBISETCS WHTETPATHBHBIM, MOCKOJIBKY
o0BenuHsAEeT B cebe colep)kaHWe HECKONBKUX MaTeMaTHYeCKUX TUCITUILINH,
TakKUX Kak anredpa, TPUTOHOMETpHUs, MaTeMaTHMYECKUW aHalu3, Teopus
MHOJKECTB, MaTemMaThueckas Jioruka u jpyrue. I[lo Mepe TOoro kak
oOyuaroluecs: OBJIaIeBalOT BcE Oosiee MMPOKUM MATEMAaTUYECKUM allIapaToM,
y HHUX IOCJIEI0BATENIbHO (POPMUPYETCS U COBEPILIECHCTBYETCS YMEHUE CTPOUTH
MaTEMaTHYeCKyl0 MOJENb pPEaJbHOW CUTyallud, NPHUMEHATH 3HAHMUS,
MOJIy4Y€HHBIE MPU M3yYEeHUU Y4EOHOTO Kypca, Ui PEIICHUS CaMOCTOSTEIHHO
chOpMyIMPOBAHHON MAaTEMaTHYECKOW 3aJadyd, a 3aTeM WHTEPIPETHPOBATH
CBOU OTBET.

ConepxxarenpHO-MeTOaUYECKass  JMHUS — «Yucrma W BBIYUCIICHHS
3aBepiIaeT (HpopMHpPOBaHNE HABBHIKOB MCIOJIB30BAHUS JCUCTBUTEIHHBIX UUCEN,
KOTOpO€ ObUIO HAaYaTO Ha YPOBHE OCHOBHOro 001iero oopazosanus. Ha ypoBHe
cpenHero oOIero oopa3zoBaHusi 0co00e BHUMaHUE yaenseTcs GOpMUPOBAHUIO
HABBIKOB PallMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIONIUX B €0 MCIOJIb30BAHHE
paznuYHBIX (HOPM 3aMKMCH YUCIA, yYMEHHE JeNiaThb NPUKHUAKY, BBIMOIHSITH
npuOIMKEHHBIE BBIUMCIICHUS, OIEHUBATH YHCIIOBBIE BBIPAKECHHS, pabOTaTh C
MaTEeMaTHUYeCKUMH KOHCTAaHTaMH. 3HAKOMbIE OOYyYaromMMcsi MHOKECTBa
HATypaJbHBIX, IEJIBIX, PAIIMOHATBHBIX U IEUCTBUTEIBHBIX YUCEN JOMOTHSIIOTCS
MHOKECTBOM  KOMIUIEKCHBIX uucel. B  kaxaoM W3 3THX MHOXECTB
paccMaTpuBalOTCA CBOMCTBEHHBIE €My CHEIM(pUYECKHE 3aJaddl W OMepaluu:
JIeIeHue HaIlesio, ONEPUPOBAHUE OCTATKAMHW HAa MHOXKECTBE IIEJIBIX YHUCE,
0co0ObIe CBOMCTBA pAIlMOHATIBHBIX U UPPAMOHAIBHBIX Yncel, apudMeTndeckue
orepaluy, a TaKXXe W3BJICYCHUE KOPHS HATypaJbHOW CTENEHH HAa MHOXKECTBE
KOMIUIEKCHBIX 4Hcell. briaromapst mocieoBaTelbHOMY pacIIMpeHHIO Kpyra
MCTIONB3YEMBIX YMCET U 3HAKOMCTBY C BO3MOXKHOCTSAMH WX TMPUMEHEHUS IS
pelleHrs pa3NUYHBIX 3adad  (QopMmHpyeTcs TpEeACTaBICHHWE O EIMHCTBE
MaTEeMaTHKU KaK HAyKd U €€ poJid B MOCTPOEHUHM MOJENEH peanibHOro MUpa,
IITUPOKO UCITOJIB3YIOTCSI 0000IICHNE U KOHKPETH3AIIHA.

JIluaust «YpaBHEHUSI U HEPABEHCTBA» PEAM3yeTCA HA MPOTSKEHUU BCETO
o0y4yeHHsI Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHUs, MOCKOJBKY B KaXKJIOM



pasznmene [IporpaMmpl MpeIyCMOTPEHO pelIeHHE COOTBETCTBYIOMIMX 3aaad. B
pe3ynbTaTe OOydYarolmuecs OBJIAJICBAIOT PA3IMYHBIMA METOAAMH PEIICHUS
pallMOHAIBHBIX, HWPPALMOHAIBHBIX, IOKA3aTeNIbHbIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHHM, HEPaBEHCTB M CHUCTEM, a TaKXke 3ajad,
comepkammx mapaMmeTpsl. [lomydeHHbIE YMEHHUS HMIUPOKO HCIOIB3YIOTCS TIPH
UCCIENOBAaHUM  (PYHKUIMHA € TOMOINBIO TMPOU3BOJHOM, TNPH pEUICHUH
OPUKJIAJAHBIX 3a/lad M 3aJlad Ha HaXO0XIACHUE HauOOJBIIMX U HAUMEHBIIUX
3HaueHui QyHKuMU. [laHHas cojepskaTenbHas JIMHUS BKIIOYAET B ceOsl TakKe
dbopMHpoBaHWE YMEHHMU BBIMIOJIHATH Pacu€rhl 1Mo (GopMysiaMm, mpeoOpa3oBaHus
paIMOHABHBIX, WPPAMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a
TaK)Ke BBIPAKEHUH, COJIEPIKAIINX CTETICHH | JIoraprudmbl. brarogaps nzydeHuro
anredpanyeckoro  Marepuaiga  NPOUCXOAUT  JajbHEHINee  pa3BUTHE
AITOPUTMHYECKOTO U a0CTPAKTHOTO MBIIUICHUS! 00y4daromuxcs, GOpMUPYIOTCS
HaBBIKM JIEAYKTUBHBIX pPacCyKIeHUH, padOThl C CHMBOJIBHBIMH (OpMaMH,
MPEACTABICHUS] 3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJAEC PaBCHCTB U
HepaBeHCTB. AnreOpa npesaraet 3p(EeKTUBHbIE UHCTPYMEHTHI ISl PELICHUS
IPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a/1ay, HATJSAHO JEMOHCTPUPYET CBOU
BO3MOXHOCTH KakK 3bIKa HAyKH.

ConepxarenbHO-MeTOaUYEeCKass JHHUS «DYHKIIMA W TpapuKm» TECHO
MepPEIUIeTaeTCs ¢ IPYTUMHU JIMHUSIMH Y9€OHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 3alaéT TMOCJIEOBAaTEIbHOCTh HM3ydeHHs MaTepuana. l3ydenue
CTEIIEHHOM, TOKa3aTelIbHOM, JIOTapU(PMHUUECKOM U TPUTOHOMETPUUYECKUX
GyHKIIMNA, UX CBOWCTB U TpadUKOB, MCIONB30BaHWE (YHKIMNA I pElIeHUs
3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB M PeaTbHOM )KU3HU TECHO CBS3aHO KaK C
MaTeMaTHYECKUM aHAIM30M, TaK M C PEIICHUEeM YpaBHEHMI W HepaBeHCTB. [Ipu
ATOM OOJIbIIIOE BHUMAaHHE yhaenseTcs (OPMHPOBAHUIO YMEHHUS BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXKAY Pa3IMYHBIMU BEJIMYMHAMU, HUCCIIEIOBATH
MOJIy4eHHbIE (PYHKIMU, CTPOUTH UX Ipaduku. MaTepual 3Toil coaepkareabHON
JUHUW HAIEJICeH Ha Pa3BUTHE YMCHUH W HABBIKOB, IMMO3BOJISIONIUX BBIPAXKaTh
3aBUCUMOCTH MEXIY BEIMYMHAMH B Pa3IHYHON (opMme: aHATIUTHYECKOH,
rpaduyeckoi W cloBecHOM. Ero wu3ydeHue cmocoOCTBYeT pPa3BUTHIO
ANTOPUTMHYECKOTO MBIIIJICHUS, CHOCOOHOCTH K 0000IICHHUIO U KOHKPETHU3AIlHNH,
VICTIOJIB30BAHUIO aHAJIOTUH.

ConepxatenpHas quHUs «Hauana MaTeMaTH4ecKOro aHajiv3a MO3BOJISIET
CYIIIECTBEHHO PACHIUPHUTh KPYyr KaK MaTEMaTHYECKUX, TaK M TPHUKIATHBIX
3a/1a4, JOCTYIMHBIX OOYYalOIIMMCS, TaK KaK y HUX TOSIBISETCS BO3MOXKHOCTH
CTpOUTh TpadUKU CIOXKHBIX (DYHKIUN, ONpEenensaTb WX HauOOJbIINE W
HAaUMEHBIIINE 3HAYCHUS, BRIYHUCIIATH TUIOMAAN (PUryp u oOBEMBI TEJ, HAXOIHUTh



CKOpPOCTH U YCKOpPEHHUs TpolieccoB. [laHHas copepkaTenbHas JIMHUS OTKPHIBAET
HOBBIC BO3MOXKHOCTH TIOCTPOCHHSI MAaTEeMaTUYECKUX MOJEIEH pealbHBIX
CUTyalllid, MO3BOJISIET HAXOJWTh HAWJIY4Ille€ PEIICHHE B MPHUKIANHBIX, B TOM
YUCJIE COLMAJIbHO-)KOHOMHYECKUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOro  aHajlM3a  CIOCOOCTBYET  pa3BUTUIO  aOCTPaKTHOTO,
(hOpMaTbHO-JIOTMYECKOTO M KPEaTUBHOTO MBITIUICHUSI, (DOPMUPOBAHUIO YMEHUI
pacro3HaBaTh NPOSIBJICHUS 3aKOHOB MAaTEMAaTUKM B HAayKe, TEXHUKE U
uckycctBe. O0yuaronuecs: y3HaloT O BBIJAIOIIUXCS PE3YNIbTAaTaX, MOJTYYSHHBIX
B XO/I€ Pa3BUTUS MAaTEMAaTHKU KaK HAyKu, U 00 UX aBTOpax.

ConepxaTenpHO-MeToANYecKast TMHUSA «MHOXKECTBA U JIOTUKA» BKIIIOYAET
B ce0s 3JIEMEHTHI TEOPHH MHOXKECTB M MAaTEMAaTHUECKOW JIOTUKH. TeopeTHKo-
MHOXECTBEHHBIE IPEACTABIICHHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOM
MaTEeMaTUKHU W MpeJiaraloT HanboJsiee YHUBEPCATbHBIN S3bIK, 00bEIUHIIONIHIMA
BCE pas3feiabl MaTeMaTUKM U €€ MPWIOKEHUW, OHU CBS3BIBAIOT pa3HBIC
MaTeMaTUYECKUE AUCIUIUIMHBI U UX MPUIIOKEHUS B eauHoe 1enoe. [loatomy
BAXHO  J1aTh  BO3MOXKHOCTh  OOydYalomemycsi TMOHUMATh  TEOPETUKO-
MHOECTBEHHBIN $I3bIK COBPEMEHHON MAaTE€MaTUKH M HUCIOJIb30BaTh €ro s
BBIPAKEHUS CBOUX MbICHEH. [[pyruM BaKHBIM NPU3HAKOM MATEMATHUKHU Kak
HayKd CJIeAyeT IMpU3HaTh CBOWCTBEHHYIO €U CTPOroctb OOOCHOBAaHHMU W
CIIEIOBAHUE  ONpPENENEHHBIM  MpPAaBWIAM  [OCTPOCHHSI  JI0KA3aTEJbCTB.
3HAKOMCTBO C AJIEMEHTaMH MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBINIICHUSI OOYYaroIIMXCsS, TO3BOJSET WM CTPOUTH CBOU
pacCyXJIeHHs Ha OCHOBE JIOTUYECKMX TpaBujl, (POPMHUPYET HABBIKU
KPUTHUYECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «Anredpa W Hauajga MaTeMaTHYECKOTO aHaIu3a
IPUCYTCTBYIOT OCHOBBI MaTEMATHYECKOI'0 MOJICIMPOBAHMS, KOTOPbIE TPU3BAHBI
CIoco0CTBOBaTh (DOPMUPOBAHMIO HABHLIKOB MOCTPOEHUS MOJENCH peaIbHBIX
CUTYallMil, MCCIIENOBAaHUS 3TUX MOJENIed C MOMONIbIO ammapaTta aiareOpbl H
MaTeMaTUYECKOTO aHalih3a, UHTEPIPETAIMK MOJTYUYEHHBIX pe3yibTaTtoB. Takue
3a/laHUsl BIUIETEHBI B KaXbI M3 pa3liesioB MpPOrpaMMBbl, IMOCKOJBKY BeECh
MaTeprasl y4eOHOro Kypca HIMPOKO MCHOIB3YeTCs IS PEIICHUs MPUKIATHBIX
3amau. [lpu pemeHWH peambHBIX TPAKTUYECKUX 3a7ad  OOydaroriuecs
pPa3BUBAIOT  HAONIOAATENIbHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, UCMOIb30BATh AHAIOTHIO, 0000IIAaTh U KOHKPETU3UPOBAThH
npobiemy. JlesTenbHOCTh MO (hOPMHUPOBAHUIO HABBIKOB PEIIECHUS MPUKIIATHBIX
3aJlay OpraHU3yeTCs B MPOIECCe N3YUEHUS BCEX TeM y4eOHOro Kypca «Anredpa
Y Hayaja MaTeMaTU4eCKOro aHaJIN3ay.



Ha wusydenmne yuyebHOro Kypca «Aisrebpa W Hayaisa MaTeMaTHYECKOTO
aHanuzay» otBoauTcsa 272 yaca: B 10 knacce — 136 yacoB (4 yaca B HezIel0), B
11 xnmacce — 136 yacoB (4 yaca B HEJIEIO).

COIEPKXAHUE OBYYEHUA
10 KJTACC

Yuciia 1 BbIYMCTICHUS

PaunonaneHbie ynciaa. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, IPOLIEHTHI,
OeckoHeuHble nepuoanueckue Apoou. [lpumenenune apodel U MPOLEHTOB s
peuIeHUs NPUKIAJAHBIX 33Ja4 U3 Pa3JIMYHBIX OTpaciied 3HAHUN W peaNbHOU
KU3HH.

JlericTBUTENbHBIE 4MCIA. PanuoHanbHbIE W UPPALMOHAIBHBIE YHCIA.
ApudpmeTrnueckue omepanuu ¢ JIEWCTBUTENbHBIMU  uYucIaMH. Moayinb
JNEHUCTBUTENBHOTO YuCiIa U ero cBoiictBa. [IpuOnmkEHHbIE BBIYUCICHUS,
IpaBuiIa OKPYTJICHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BBIUYMCICHUM.

Crenenp ¢ wnensiM nokazareneM. buHom Herorona. Mcmons3oBanue
noaxoasme (opmbl  3amucH  ACHUCTBUTENBHBIX YUCEN ISl pEUIeHUs
NPAKTUYECKUX 3a]a4 U NIPEACTABICHUS TaHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHb C pauMOHAIBHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
NIEUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa sorapudma. [lecaTuuHble U HATypajbHbIE
norapu@Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOI0 apryMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa M TOXKIECTBEHHBIE IpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb
ypaBHEHUS. PaBHOCWIIbHBIE YPAaBHEHMS U ypaBHEHUs-ClencTBUs. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OcCHOBHBIE METO/IbI PEIICHHUS 1EJIbIX U APOOHO-PAIMOHAIBHBIX YPABHEHHI
Y HEpPAaBEHCTB. MHOTOWIECHBI OT OJHOW MEpPEMEHHOM. JleneHrne MHOro4JIeHa Ha
MHOIOWIEH ¢ ocratkoM. Teopema be3dy. MHoOrouneHsl ¢ LeEIbIMU
ko3 dunmentamu. Teopema Buera.

[IpeoOpazoBaHUs UNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTEIEHU U KOPHH.

Wppauronansupie  ypaBHeHUs.  OCHOBHbIE ~ METOJbl  PEIICHHUS
UPpPALUOHATBHBIX YPABHEHU.



[Toka3zaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEIICHHS TOKA3aTEIbHbIX
YpPaBHECHUM.

[IpeoOpa3oBaHue BbIpaXEHU, COEPIKALIUX JIOTapUPMBI.

Jlorapugmuueckue  ypaBHeHUs.  OCHOBHbIE  METOJbl  PEIICHUs
Jorapu(MHUUECKUX YpaBHEHHI.

OcHoBHbIE TPUTOHOMETPUUYECKUE dbopmybL. [Ipeo6pazoBanue
TPUTOHOMETPUUYECKUX BBIPKEHUI. Pemenue TPUTOHOMETPUYECKUX
YPaBHCHUU.

Pemrenue cucrem JTUHEHWHBIX ypaBHEHUU. MaTpuia CUCTEMBbI JIMHEWHBIX
ypaBHeHUH. Onpenenurens MaTpulbl 2X2, ero TeOMETPUUYECKUN CMBICT U
CBOMCTBA, BBIYKMCIICHHE €ro 3HAYEHUS, NPUMEHEHUE ONPENCIUTEN IS
pEUIeHUs] CUCTEMBI JIMHEHHBIX ypaBHEHUU. PerieHue NpUKIAIHBIX 3a4ad C
IOMOIIBIO CUCTEMBI JIMHEWHBIX YypaBHEHUW. MccinenoBaHue NOCTPOEHHOM
MOJEJIN € TOMOILBIO MaTPUIL U ONPEIETUTEINIEH.

[TocTtpoeHne MaTeEMaTUYECKUX MOJEJEH PEeATbHOM CUTYAIlMU C MOMOIIBIO
YpPaBHEHUHN U HEPABEHCTB. l[puMeHeHNEe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad U 3a7ad M3 pa3jMyHbIX oOJacTeldl HayKu U peanbHON
KU3HH.

DOyHKUMU U TpaGUuKH

@yHKUMsA, crnocoObl 3anaHus (yHKUMUA. B3anmHO 00paTHble (DYHKIHH.
Kommnosumus ¢ynkumii. I'paduk QyHkmu. DnemMeHTapHbIE MpeoOpa3oBaHUs
rpa@uKoB QyHKIIHIA.

OO6umacth onpenenieHrs 1 MHOKECTBO 3HaUeHUH GyHkimu. Hynu dyHkmm.
[IpomexxyTku  3HAKOMOCTOSHCTBA.  UETHble M HEYETHbIE  (PYHKIMU.
[lepuonuueckne  QyHkuuu.  [IpoMexXyTKM  MOHOTOHHOCTH  (DYHKIUH.
MakcuMymbl 1 MUHUMYMbl QyHKIMH. HaunOonbliee 1 HauMeHblllee 3HAYECHUS
(GYHKIIUY HAa TPOMEKYTKE.

JIuneiinasi, KBagpaTuyHas U APOOHO-TMHENHHAss PYHKUUU. DJIEeMEHTapHOe
MCCJIEIOBAHKUE U NTOCTPOEHUE UX IPaUKOB.

Crenennast GpyHKUHS C HATYpaJIbHBIM U LIeJIbIM TTOKa3zaresieM. E€ cBolicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHsS N-Oi CTeneHu Kak (PyHKIMU 0OpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazaTenbHas u norapudmuueckas pyHKIIMU, UX CBONCTBA U TrpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs] YpaBHEHUH.

TpuroHomerpuyeckass OKpPYKHOCTb, OIPENEIIEHUE TPUTOHOMETPHUUECKHUX
(YHKIIMI YUCIOBOTO apryMeHTa.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJBHBIX MPOLECCAX W SIBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.



Havyana MaTeMaTH4eCKOro aHaJu3a

ITocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS ITOCIIEIOBATSIBHOCTEH. MeTox
MaTeMaTU4ECKOU WHYKIHH. MOHOTOHHBIE U OTpaHUYCHHBIC
NOCJIEN0BATENBHOCTH. MICTOpHUS BO3SHUKHOBEHHSI MAaTEMATHYECKOTO aHAIIN3a KaK
aHayM3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U TreoMeTpuueckas — mporpeccud.  beckoHeyHO
yObIBaroIas reomerpuueckas mporpeccusi. Cymma OeCKOHEUHO YObIBaromen
F€OMETPUYECKON TIporpeccuu. JIMHEWHBIN U AKCIOHECHIMAIBHBIA pocT. Hucio
e. @opmylia CIOXKHBIX MPOUEHTOB. Vcronb30BaHUE MPOTPECCUM ISl PELICHUS
peanbHBIX 3aJ1a4 IPUKIAIHOTO XapakTepa.

HemnpepriBHBIC (QYHKIIMM W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpadgukoB ¢yHkuuii. CBolicTBa (YHKIMI HENpPEpBHIBHBIX HAa OTpe3ke. MeToj
VHTEPBAJIOB ISl PELICHUs HEpaBeHCTB. [IpuMeHeHME CBOWCTB HENPEPBIBHBIX
(GyHKUMN U1 pelieHus 3a1ay.

Ileppas  w  BTOpas  mpousBoaHble  QyHkuuu.  OmnpeneneHue,
F€OMETPUYECKUA HW  (U3MYECKUH  CMBICH  MPOU3BOJHON.  YpaBHEHUE
KacaTelbHOU K rpaduKy QyHKIUH.

[IpousBognbie  anemeHTapHbiX  (QyHknuil. [IpouwsBogHast  CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMIO3UIINY (HYHKIIUH.

MHoKecTBa M JIOTMKA

MHO0K€eCTBO, onepauvyu HaJ MHOXKECTBAMHU M HUX CBOMCTBA. /narpammbl
Oiinepa—Benna. I[IpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO amnmnapara AJis
ONMCAHUSI PEAJbHBIX IPOLECCOB U SIBJICHUU, MPU PELICHUU 33Ja4 U3 JIPYrux
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMAaTUYECKOTO 0OBEKTA, CIEICTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KUIACC

Yucaa v BIYUCICHUSA

Harypanbubie u 1nensie uucna. [IpuMeHeHHE MNPU3HAKOB JEIUMOCTHU
HEIbIX YKceN, HauOonbiuil oo nenurens (nanee — HOJl) u HauMeHblee
obmee kpatHoe (nainee — HOK), octaTtkoB mo moaysnro, anroputma EBknuma st
pelIeHus 3a71a4 B LEJbIX YUCIax.

Kommnekcuble uncna. Anredpandeckass U TpUrOHOMETpuueckash (hopMbl
3alUCH KOMIUIEKCHOTO uunciia. ApudMeTHYecKre ornepalnur ¢ KOMIUIEKCHBIMU
yuciaaMu. M3o0paxeHrne KOMIUIEKCHBIX YHCENl Ha KOOPAWHATHOW TJIOCKOCTH.
®opmyna Myaspa. KopHu nN-o cTeneHHM U3 KOMIUIEKCHOIO — YHCJA.



[IpumeHeHre  KOMIUIEKCHBIX  YHMCEN s peuieHus  (QU3NYECKuX U
r€OMETPUYECKUX 3a]aY.

YpaBHeHUs U HEPABEHCTBA

CucremMa M COBOKYNHOCTb YpaBHEHUH U HEpaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OTOOp KOpHEW TPUTOHOMETPUYECKHX YPAaBHEHHMH C  MOMOUIBIO

TPUTOHOMETPUUECKOU OKPYXHOCTH. Pemienue  TpUTOHOMETPUUECKHUX
HEPABEHCTB.

OcCHOBHBIE METOJIbI pELICHUsI IMOKa3aTeNIbHBIX M JIOTapU(DMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUSI UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHUS CHUCTEM M COBOKYIHOCTEH PalMOHAJIBHBIX,
UppalMOHAIbHBIX, TOKA3ATEIbHBIX U JIOTaPU(PMUUECKUX YpaBHEHUI.

VYpaBHEHUsA, HEPABEHCTBA U CUCTEMBI C TApAMETPaMHU.

[Ipumenenne  ypaBHEHMM, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3a/Jad W 3aJad U3 pa3IudHbIX O0JacTel HaAyKHu M peaibHON
KU3HH, NHTEPIPETALNS [IOJTYyUYEHHBIX PE3YIbTATOB.

DOyHKUUM U Tpaduku

I'padpux kommosummu ¢pyHkuuid. ['eomerpuyeckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJUHATHOM TIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U TPAPUKH.

I'paduueckue meTonbl pelieHus ypaBHEHUN U HepaBeHCTB. [ paduueckue
METO/IbI PEIIEHNUS 3a/1a4 C TapaMETPaAMHU.

Hcnonb3zoBanne rpa@ukoB (YyHKLUMA [ UCCIENOBAaHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3a7ad U3 APYrHUX YUEOHBIX
IIPEIAMETOB U PEAIbHOM KU3HMU.

Havana mareMaTH4ecKOro aHajausa

[IpuMeHeHre NpOM3BOIHON K MCCIIENOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTb
u JKcTpeMymbl. HaxokneHue HamOOJbIIEr0 W HAWMMEHBIIEro 3HAYEHUH
HETpEPHIBHON (DYHKLIUU HA OTPE3KE.

IIpuMeHeHre NPOM3BOJHON Il HAXOXKACHUS HaWIydlIero peuieHus B
NPUKIAAHBIX 3a/adax, s ONpeNeseHUsT CKOPOCTH M YCKOPEHHs Mpolecca,
3a1aHHOTO (hOPMYJIOM WU TpadUKOM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpasHbIX. [lepBooOpasHbie
areMeHTapHbIX QyHkumid. [IpaBuiia HaxoX1eHUs IepBOOOPa3HBIX.

Nurerpan.  ['eomerpuueckuii  CMbICT ~ HWHTErpana.  Beruucienue
onpenenéHHoro uarerpaia mo ¢popmyne Herorona-JleiOuuna.



[Ipumenenne uHTErpana A HAXOXKACHUS TUIOHIAAEH MIOCKUX QUryp U
00BEMOB r€OMETPUUYECKUX TEIL.

[Tpumepsr pemenuit guddepeHIMaIbHBIX YpaBHEHUA. MartemaTudeckoe
MOJICJIMPOBAaHUE pEATbHBIX MPOLECCOB C MOMOIIbIO U] PepeHIInaTbHBIX
YpPaBHECHUM.

IUNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHWA VYYEBHOI'O KVYPCA
«AJITEBPA° N  HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIVYBJIEHHBII VPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

chOPMHUPOBAHHOCTh  TPAKIAHCKOM  MO3UIMUA  OOydHaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOI'O WJIEHA POCCUHCKOI0 OOIIECTBA, MIPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBJICHHM,
MpONEAYp TPaKIaHCKOro 0OIecTBa (BBIOOPHI, OMPOCHI M JAPYroe€), YMEHHUE
B3aMMO/JICUCTBOBATh C COIMAJIbHBIMU HMHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSAMHA U Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUMUCKON TPaKJaHCKOW UJICHTUYHOCTH, YBAKCHUS
K MPOIIJIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH, IICHHOCTHOE OTHOILICHUE
K JOCTHKCHUSIM POCCHMCKMX MAaTEMAaTHUKOB M POCCHMCKOM MAaTEMaTHYECKOU
IIKOJIbI, WCIIOJb30BAaHUE 3TUX JOCTHKEHUN B APYTUX HAyKax, TEXHOJIOTHSIX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TIOBEICHHS,
CBSI3aHHOTO C MPAKTUYECKHUM TPUMEHEHUEM JOCTUKEHUM HAyKH H
NEATENIbHOCThI0 YYEHOrO, OCO3HAHWE JIMYHOIO BKJIaJa B IOCTPOCHUE
YCTOMYHMBOTO OyAyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTETUKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyXJIeHUH,
BOCIIPUUMYHUBOCTh K MATEMATUYECKUM aCIIeKTaM Pa3JInNUHbIX BUJOB UCKYCCTBA;

5) pu3nUecKOro BOCIMTAHMS:



c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTeMAaTHYECCKUE 3HAHUS B
WHTEpecax 370pOBOTO M 0e30macHoro o0pa3a JKU3HH, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0POBBIO (340pOBOE MUTAaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHATUN U OTJIbIXA, PEryJisipHas pu3nueckas akTUBHOCTD), (PU3HUECKOE
COBEPIIICHCTBOBAHHE npu 3aHIATHAIX CIIOPTUBHO-03/J0POBUTEIHLHOM
NEeSTETbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOUS, HMHTEpPEC K
paznuyHbiM  chepaM  Tpo(ecCHOHATbHON  JACSTENbHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M €€ MPUIIOKCHHUSIMH, YMEHHUE COBEPIIATh OCO3HAHHBIA BHIOOD
Oynymel mpodeccnn W peaTn30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBI,
FOTOBHOCTh U  CIHOCOOHOCTH K  MaTeMaTH4eCKOMYy OOpa3oBaHUIO U
caM0OOpa30BaHUIO HAa TMPOTSHKEHUU BCEHW >KU3HU, FOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1ad MaTEMaTHIECKON HAIIPABICHHOCTH;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TMOHHUMAaHHWE BIUSHUS
COIIMAIbHO-D)KOHOMHYECKUX  MPOIIECCOB HAa  COCTOSIHME TMPUPOJHON |
COIIMAJIBHOM Cpelibl, OCO3HAHHWE TJ00ATBHOTO XapakTepa JKOJIOTHYECKUX
mpo0JIeM, OpUEHTAINS Ha MPUMEHEHNE MAaTEeMaTUYECKUX 3HAHUU TSI PEIICHUS
3a/1a4 B 00JIaCTH OKPYIKAIOIICH Cpepl, INTAHUPOBAHUE MTOCTYIIKOB U OIICHKU WX
BO3MOYHBIX TTOCJICJICTBUM VISl OKPYKAIOMIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTUS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, MOHUMaHUE
MaTeMaTHYeCKOW HAayKH Kak c(epbl 4elIOBEUECKOW NESITEIbHOCTH, ATAloB €€
Pa3BUTHS W 3HAUYUMOCTU JUIsl Pa3BUTHSA I[MBWIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTEMaTUKH U MaTeMaTHUYeCKOW KyJIbTypOll KaK CPEICTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYIICCTBIISTh MPOEKTHYIO W HCCJIEAOBATEIBCKYIO NIEeSITEIBHOCTh
WHIUBUIyaJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA
ba3oBble Jilornueckue JaeiicTBUA:
BBISBJISATh U XaPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKK MAaTEMaTUYECKUX
OOBEKTOB, TIOHATHM, OTHOIICHUM MEXAy TMOHATUSAMH, (OPMYIUPOBATH
ONpEAECTICHUS TIOHSTHH, yCTaHABJIMBAaTh CYIIECTBEHHBIN MIPU3HAK



KiIaccupUKalMM, OCHOBaHHUS i1 OOOOIICHHWS M CpPaBHEHHs, KPHUTEPUU
MIPOBOJIMMOTI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBaTh M  NIPEOOPA3OBBIBATH  CYXKIICHHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHbIC, AMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIATH ~ MATEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
MPOTUBOpEUHs B (PaKTax, JaHHBIX, HAOTIOACHUSIX U YTBEPKIACHUSIX, MIpeJiaraTh
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

JieaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX H
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOATEILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKICHUM (MpsMbIE W OT MPOTHUBHOIO), BBICTPAUBATH apryMEHTALMIO,
OPUBOJUTH HPUMEPHl MU KOHTPHOPUMEPHL, OOOCHOBBIBATH COOCTBEHHBIE
CY’KJIE€HUS U BBIBOJBL;

BBIOMpATh CMOCOO penieHus yuyeOHOMl 3ajaud (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB  PEIICHUS, BBIOMpATh HauOoOJiee MOAXONAIMMK ¢ y4ETOM
CaMOCTOSATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejabcKue 1eHCTBUA:

UCII0JIB30BaTh BONPOCHI KaK MCCIENI0BATEIbCKUM MHCTPYMEHT ITO3HAHMS,
(GopMynMpoBaTh  BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUYUE, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE M JJaHHOE, (POPMUPOBATH TUIIOTE3Y, ApPIYMEHTUPOBATh
CBOIO [TO3ULIUI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEIIBHO CIUTAHUPOBAaHHBIN DKCIIEPUMEHT,
UCCIIEJIOBAaHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEeKTa,
ABJICHMS, TIPOLIECCA, BBIABICHHUIO 3aBUCUMOCTEH  MEXAYy OOBEKTaMH,
ABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSATENbHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
OPOBEAEHHOIO HAOJIOJIEHUS, MCCIEAOBAHUS, OIEHMBATh JIOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
MPEANOJIOKEHNS O €r0 Pa3BUTUH B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBJIATH JA€(PUIUTHI MHPOPMAIUH, JTaHHBIX, HEOOXOAUMBIX NJIsi OTBETa
Ha BONPOC U JJIS PEIICHUS 3a/]auH;

BbIOMpaTh  MHGOPMALMIO M3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIIO
Pa3IMYHBIX BUJOB U (HOPM IMpeICTaBICHMUS;

CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEACTABIATH €€ B PA3NUUYHBIX (opMax,
WUTIOCTPUPOBATh TpadUyuecKy;



OLICHUBATh HAaJIE)KHOCTD uH(popManuu o CaMOCTOSATEIIBHO
chOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe JelcTBUS

Oo01menue:

BOCIIPHHUMAaTh H  (OPMYyJIHpOBaTh CYKIEHHUS B COOTBETCTBHUH C
YCIIOBUSIMH U TIEJISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX, JaBaTh MOSICHCHUS 110 XOAY PEIICHUS
3a/1a4yi, KOMMEHTHUPOBATh TIOJyYCHHBIN PE3yJIbTAT;

B X0JI¢ 0OCYKJIEHHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY O0CYK/1aeMOH TEMBI,
npoOJIeMBI, pelIaeMoi 3aJavd, BBICKAa3bIBaTh HJICH, HAICJICHHBIC Ha ITOWCK
pelIeHus, COMOCTABISITh CBOU CYXIEHUS C CYXICHHSAMHU JPYTUX YYaCTHUKOB
uanora, 0OHapyKMBaTh Pa3IMuMe M CXOJICTBO TO3UITUH, B KOPPEKTHOU (hopme
(bopMyIMpOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MPEACTABIATh  PE3yJbTaThl  PEIICHHWS  3aadH, DKCIICPUMEHTA,
UCCIICIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHUS C
y4E€TOM 3aJ1a4 IPE3CHTAIIUN U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBJIAThH IUIaH, AJITOPUTM PEIICHUS 3a]]a4H, BIOUPATh CIIOCO0 peIIeHUs
C y4€TOM HMEIOIIUXCSI PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apTyMEHTHUPOBATh M KOPPEKTHUPOBATh BapUAHTHI PEHICHUNA C Y4ETOM HOBOMU
uH(bOopMaIuu.

CaMOKOHTPOJIb, 3MOUMOHAIbHBIN HHTEJJIEKT:

BJIaJICTh HABBIKAMHM  [O3HABATEIBHOM peduiekcuM KakK OCO3HaHUs
COBEpIIAEMbIX JICUCTBUM M MBICIUTEIbHBIX TIPOILIECCOB, HMX PpE3yJbTATOB,
BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTpPOJIS TMpoIlecca W pesyibTaTa
pelIeHns MaTeMaTUYECKOM 3a/1auu;

OpEeABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MpPH PEIICHUU
3a/laud, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSTENBCTB, JaHHBIX, HAMJICHHBIX OITMOOK, BBISBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW M YCIOBUSM, OOBSICHSATH
MPUYUHBI JIOCTWXKEHHSI WJIM HEJIOCTUKEHUSI Ppe3yJbTaTOB JI€SITEIbHOCTH,
HaXOJIUTh OIIUOKY, TaBaTh OILICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEILHOCTD:

NOHMMATh W WCHOJIb30BaTh  IPEUMYIIECTBA  KOMAaHJAHOM |
WHIUBUyAIbHOW pabOThl MPU PEIIeHWH YYEOHBIX 3aJad, MPUHUMATH IIENb



COBMECTHOM NIEATEIbHOCTH, IUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOW PabOTHI,
pacmpenensaTb BHIBI padOT, TOTOBAPUBATHCS, 00CYX)IaTh MPOIECC M Pe3yabTaT
paboThI, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CyKaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOJIHATH CBOIO YacTh pPAOOTHI W
KOOPJIMHUPOBATh CBOM JIEHCTBHS C APYTHMMH YJICHAMU KOMAaHbI, OIICHUBATH
KayeCcTBO  CBOETO  BKJIaJa B  OOmMMH  MPOAYKT 1O  KPUTEPHSIM,
c(hOpMyIIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kiaacce oOydaromuiics MOJYyYUT CIETYIOIINE
MIPEMETHBIE PE3YJIbTATHI [0 OT/ACIIBHBIM TEMaM paboueil mporpaMMbl y4eOHOTO
Kypca «AnreOpa U Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia v BBIYUCTICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: PAIMOHAIILHOE YMCII0, OECKOHEUHas
nepuoaudeckas JpoOb, MPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOXECTBa
palMOHAJIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOYJIb AEUCTBUTEIILHOTO YHCIIA;

OPUMEHSTh JApOOM W TPOLEHTHI Uil pEUICHUs TPUKIAJHBIX 3334 U3
PAa3IMYHBIX OTPACIIEN 3HAHUN U pEeallbHOU KU3HU;

MPUMEHATh  MPUOMMKEHHBIE  BBIYMCIICHUS, MpaBWia  OKPYIJICHUS,
MPUKHUJIKY U OLIEHKY pE3yJIbTaTa BEIUYMCIICHUN;

CBOOOJHO OMEPUPOBATH TOHSITHEM: CTEMNEHb C IEJbIM ITOKa3aTeeM,
UCIIOJIb30BaTh MOJXOANTYI0 (OpMy 3amucu JEUCTBUTENbHBIX YHCEN IS
pelLIeHUs MPAKTUYECKUX 3a/1a4 Y IPEJICTABICHUS JaHHbIX;

CBOOOJHO  OMNEpUpPOBATH  MOHATHEM:  apUPMETUUECKUH  KOPEHBb
HATYpPAJIbHOM CTEIICHU;

CBOOOJHO  OMEPHUPOBATH  TMOHSTHEM: CTENEeHb C  palMOHAIbHBIM
IIOKa3aTeseM;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: Jorapup™m UHCIa, NECATUYHBIE U
HaTypajbHbIE JIOTapU(pMBbI;

CBOOOHO OMEPHUPOBATH MOHATUSIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHTEHC
YHCIJIOBOTO apryMEHTA;

ONEPUPOBATH  MOHATUAMHU: APKCHUHYC, AapPKKOCHMHYC M apKTaHICHC
YUCJIOBOTO apryMEHTAa.

YpaBHeHUs U HEPAaBEHCTBA:



CBOOOAHO  OMEepUpOBaTh  MOHSATHUSIMHU:  TOXKIECTBO,  ypaBHEHUE,
HEPABEHCTBO,  PABHOCWJIbHBIE  ypaBHEHUS U  YPaBHEHHUA-CIECACTBHUS,
pPaBHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3IMYHbIE METOJbl PEIICHHUS PalUOHAIBHBIX M JIPOOHO-
paloHaIbHBIX YPaBHEHHM, MPUMEHSITh METOJ WHTEPBAJIOB Ji PEIICHUs
HEPaBEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: MHOTOWIEH OT OJHOW NEPEeMEHHOM,
MHOTOWIEH C LEJIbIMU KO3()PUIMEHTaMH, KOPHH MHOTOWIEHA, NPUMEHSThH
JIeJIeHHe MHOTOWIeHa Ha MHOTOYJIEH C OCTaTKoM, TeopeMmy besy u Teopemy
Buera niig pemienus 3amay;

CBOOOJHO OMNEpPUPOBaTh TMOHATUSAMHU: CUCTEMa JUHEHHBIX YpaBHEHHIH,
MaTpula, OINpEAENTUTeNb MaTpHUllbl 2 X 2 W €ro reOMETPUUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ONpeAenuTeNs 2 X 2 s BBIYMCICHUS €ro 3HaueHus,
MPUMEHSTh ONPEACTUTENN ISl PEHICHUS CUCTEMBbl JIMHEHHBIX YpaBHEHHI,
MOJICTTUPOBATh peajbHbIE CHUTyalldd C TIOMOIIBIO CHCTEMbI JIMHEHHBIX
YpaBHEHUH, MCCIEI0BAaTh IOCTPOEHHBIE MOJEIM C TOMOLIBI0 MAaTpUll U
olnpeaenuTeNel, THTEPIPETUPOBATH OJyUYEHHBIA PE3yJIbTaT;

UCIIOJb30BaTh CBOMCTBA AEMCTBUM C KOpHAMM Uil IpeoOpa3oBaHus
BBIPAKEHHUI;

BBITIONHATh MPEOOPa30BaHMsI YHUCIOBBIX BBIPAKCHHM, COJEPIKaIINX
CTENEHHU C PallMOHAJIbHBIM [10Ka3aTeJeM;

UCIIO0JIb30BaTh cBoiicTBa  JorapudmosB U1t npeoOpa3oBaHUs
norapu(MUUECKUX BBIPAKECHHI;

CBOOOJHO OINEPUPOBATH MOHATUAMM: UPpPALMOHAIbHbBIE, TTOKA3ATEIbHbIE U
Jorapu@MUUecKue ypaBHEHUS, HAxXOAUTh WX PEHICHHA C TOMOIIBIO
PaBHOCUJIBHBIX MEPEX0JI0B UM OCYILLECTBIISIS MPOBEPKY KOPHEH;

OPUMEHSATD OCHOBHBIE  TPUTOHOMETPHUUYECKUE dopmynel s
npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOJHO OMNEPHUPOBATH MOHITHEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh HEoOXoAuMble (QOpPMYIBl i pEHICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUI;

MOJIETTUPOBATh pealibHble CHUTyalldd Ha S3bIKE aureOpbl, COCTABIATH
BBIPAKEHUSI, YPAaBHEHHUs, HEPAaBEHCTBA IO YCIOBHUIO 3a/laud, HCCIEAOBATh
NOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM alllapaTa ajreopsbl.

DYyHKIUU U TPAPUKH:

CBOOOJHO ONEpUPOBaTh MOHATHAMH: (QYHKIUS, CHOCOOBI 3aJaHUs
dbyHKIIMK, B3aUMHO OOpaTHbIe (QYHKIMH, KOMMO3UIUS (PYHKIUH, Trpaduk
(yHKUMU, BBIIOJHATD 3JI€MEHTapHbIE TpeoOpa3oBaHus rpapuKkoB PyHKIUH;



CBOOOZHO ONEPUPOBATH MOHATUSAMU: 00JACTh ONPEACICHUS U MHOKECTBO
3HaYeHUN QPYHKIMH, HYJIH (YHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OINEpPUPOBATh MOHATUAMM: UYETHBIE W HEYETHBIE (DYHKLMH,
nepuoanyYeckre (pyHKINUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI
U MUHUMYMBI (DYHKIIMH, HauOoOJblllee W HaUMEHbIlee 3HaYeHHe (PYHKIHMU Ha
MIPOMEKYTKE;

CBOOOHO ONEpUPOBATH MOHATUSAMU: CTETIEHHAs! (PYHKLMS C HATypaJIbHBIM
U LEJIbIM MOKa3aTeNeM, rpaduk cTeneHHOW (QYHKIMK ¢ HaTypajibHBIM U LEIBIM
nokaszarenem, rpaduk KOpHs N-0Oi CTENEHHU KaK (PYHKIIMM OOpaTHOW CTEHEHM C
HaTypaJIbHbIM MIOKA3aTeeM;

ONEepUpOBaTh MOHATHUAMM: JUHEHHAs, KBaApaTU4Hasd U IpOOHO-IHHENHAs
(YHKIMM, BBINONHATH 3JEMEHTApPHOE HCCIEJOBAHUE M IIOCTPOEHUE UX
rpaduKoB;

CBOOOJHO OINEpUPOBAaTh MOHATUAMU: MOKa3aTelbHAs U Jorapupmuyeckas
(yHKUMU, UX CBOMCTBAa M rpaMKH, UCIOJIb30BaTh MX TpadUKU IS pelieHus
YpPaBHECHUH;

CBOOOJHO OMNEpPUPOBATH MOHATHSAMHU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
OTpe/iesIeHue TPUTOHOMETPUUECKHUX (PYHKIUI YMCIOBOTO apryMEHTa;

UCIIONIb30BaTh Trpapuku (YHKUUA 71 HCCIAEAOBAHMUS IPOLIECCOB H
3aBUCUMOCTEN MPH pEUICHUH 33]a4 U3 APYTUX YYeOHBIX MPEIMETOB U PEAIbHON
’KU3HU, BBIpaXXaTh (JOPMyJIaMU 3aBUCUMOCTH MEXKy BETUUUHAMU;

Hayana mareMaTH4ecKOro aHaju3a:

CcBOOOHO OINEpPUPOBATh MOHATUSAMU: apuPMeTUIecKas U TeoMeTpudecKas
nporpeccusi, 0eCKOHEUHO yObIBaroIlas reoMeTpruiecKasi porpeccus, IMHEUHbIN
U DKCINOHEHIMANbHBIA POCT, (QOpMysNa CJIOXKHBIX MPOLEHTOB, HMETh
IPEICTAaBIICHNE O KOHCTAHTE;

UCIIOJIB30BaTh NMPOIPECCHM ISl PELICHHs pPEeajbHBIX 3a/ay NPHUKIaJIHOIO

XapakTepa;
CBOOOJHO OIEPHUPOBATh MMOHATHAMHU: IOCIICAOBATEIILHOCTh, CIOCOOBI
3aIaHusI TIOCJIeIOBATEIBHOCTEH, MOHOTOHHBIE u OrpaHHYCHHBIC

[IOCJIEOBATEIBHOCTHA, IOHUMAaTh OCHOBBI 3apOXKIEHUS MAaTeMaTHYECKOIro
aHaJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX;

CBOOOJHO OMEpUpPOBaTh MOHSATUSAMU: HENpPEpbIBHbIE (YHKLIHUHU, TOYKU
paspsbiBa rpaduka GyHKIHUHA, ACUMIITOTHI Fpaduka QyHKIUY;

CcBOOOJHO OIEpUpPOBaTh MOHATHEM: (PYHKIMS, HEMpPEphIBHAS HA OTPE3KeE,
MPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUH AJIsl peLICHUs 3a/1a4;

CBOOOZHO OMNEpUpPOBaTh MOHATHAMH: IEpBas M BTOpas MPOU3BOIHbBIC
(GyHKUMHU, KacaTenbHas K rpaduky QyHKINHY;



BBIYMCIIATh  NPOM3BOAHBIE  CYMMBI, IPOU3BEACHUSA, YaCTHOIO U
KOMITO3UIINH JIBYX (DYHKIIHMN, 3HATH MPOU3BOAHBIC JIEMEHTAPHBIX (QYHKIUH;

UCIOJIb30BaTh F€OMETPUUECKUNA U (PU3NYECKUN CMBICI MPOU3BOJHOMN st
peuieHus 3a1a4.

MHoKecTBa M JIOTHKA:

CBOOOZHO OMEpUPOBaTh MOHSATHUSMH: MHOXKECTBO, OIEpallMd  HaJ
MHO>KECTBaMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM — ammapaTr Uil ONHUCAaHHUS
pEeaJIbHBIX MPOIIECCOB M SIBJICHUM, MpPU PEHICHUH 3ajad U3 JPYIHX Yy4eOHBIX
IIPEIMETOB;

CcBOOOJHO OMEpUPOBATH MOHATHAMH: ONpeEAeNiCHUuE, TeopeMa, ypaBHeHHE-
CIIEICTBUE,  CBOMCTBO  MaTEeMaTHYECKOIOo  OOBEKTa,  J0Ka3aTelIbCTBO,
PABHOCWIJIbHBIE YPABHEHUS U HEPABEHCTBA.

K xoniy oOyuenuss B 11 kiaacce oOydaromuiics MOJIYyYUT CIETYIOIINE
MIPEAMETHBIE PE3YNBTATHI [0 OTJEIBHBIM TEMaM padoydeil MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTeMAaTUYECKOI0 aHaIU3a:

Yucia 1 BIYUCICHHUSA:

CBOOOJHO ONEpUPOBATH MOHATHUSAMHU: HATypaJlbHOE U LEJI0E YMHCIIO,
MHOKECTBA HATYPAJIbHBIX U LIEJIBIX YUCEI, HCTOJIb30BATh IPU3HAKU JIEIIMMOCTH
nenbix umcen, HOJ m HOK HarypanbHbIX uMcen il pelIeHUs 3a1ad,
OPUMEHSATH aANroput™ EBKINIA;

CBOOOZHO ONEpUpOBaTh IOHATHEM OCTaTKa MO MOJIYJIO, 3alUChIBAThH
HATypaJbHBIE YMCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO OMEpUPOBATh MOHATHUSMU: KOMIUIEKCHOE YHUCIO U MHOXXECTBO
KOMILJIEKCHBIX YHCEJl, PEJICTABIATh KOMIUIEKCHBIE YUCIA B aJlreOpanyeckor u
TPUTOHOMETPUUYECKON PopMe, BBIOIHATh apUPMETUYECKUE OTIEpallui C HUMHU
U U300pakaTh Ha KOOPAWHATHOM MIOCKOCTH.

YpaBHeHMs 1 HEPABEHCTBA:

CBOOOJHO OINEPUPOBATH MOHATUSMHU: UPPAIIMOHAIIbHBIE, IOKA3aTEIbHbIE U
Jorapu(MHUUYECKHEe HEPABEHCTBA, HAXOAMTb UX PEIICHHUS C [OMOIIbIO
PABHOCWJIBHBIX IIEPEXOJIOB;

OCYIIECTBIISATh OTOOpP KOpHEH TMpH pEIIeHUH TPUTOHOMETPHUUECKOTO
YpaBHEHHUS;

CBOOOJHO OIEpPUPOBATh MOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh HEoOXOoAuMbIe (QOPMYJbl i PpEHIeHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKNX HEPABEHCTB;

cBOOOHO ONMEpPUPOBATH MOHATUSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHU I
U HEPAaBEHCTB, PAaBHOCWUIIBHBIE CHCTEMBI M CHUCTEMBI-CIEIACTBHS, HAXOIUTh



pElIeHUs CHUCTEMbl M COBOKYIHOCTEW palHMOHAJIbHBIX, HPpPalMOHAIbHBIX,
MOKa3aTeIbHBIX U JOTapu(PMUUECKUX YPABHEHHI U HEPABEHCTB;

pemarhb paluoHalIbHbIE, UppalvoHaJIbHBIE, MOKa3aTelbHbIE,
norapuMHUUEcKre UM TPUTOHOMETPUYECKHE YpPAaBHEHHMS M HEPaBEHCTBA,
coJiepKallfe MOy U TapaMeTphl;

MPUMEHSATH FpaQUUEeCKUe METOIbI JJI PEICHUS] YPABHEHH U HEPABEHCTB,
a TaKXe 3aJ1a4 C mapaMmeTpamu;

MOJIETIUPOBaTh pealbHble CHUTYalluM Ha S3bIKE anreOpbl, COCTABISATH
BBIPAKEHUSI, YpaBHEHHUS, HEPABEHCTBA M HX CHUCTEMbI MO YCIOBHUIO 3aJayH,
HCCJIE0BAaTh IMMOCTPOEHHBIE MOJENHM C HMCIOJIb30BAaHUEM ammapara aiareopsl,
MHTEPIPETUPOBATH NOJYYECHHBIN PE3YIIbTAT.

DOyHKUUMA U Tpaduku:

CTpPOUTHh TpaUKU KOMIO3ZULIUU (PYHKIHMH C HOMOIIbIO 3JIEMEHTApPHOIO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIIMU JABYX (DYHKIIMIA;

CTPOUTh T€OMETpUYECKHE 00pa3bl ypaBHEHUWI M HEPABEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH,;

CBOOOZIHO OIEpPUPOBaTh MOHATHAMHU: Tpa@UKd TPUTOHOMETPUUECKHUX
byHKIMII;

MPUMEHATh (PYHKUUU JJI1 MOJIEIMPOBAHUS U HCCIEAOBAHMS PEATbHBIX
MPOLIECCOB.

Hauana MaTeMaTH4eCKOro aHAJIN3A:

UCIIOJIb30BaTh  MPOU3BBOAHYIO  JJIsi  HCclefAoBaHUs  (QYHKIMH  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI;

HaxOoJIUTh HAaMOOJIbIIEE U HAUMEHbIIIEE 3HAUCHHSI (PYHKIUU HENPEPhIBHOM
Ha OTpE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO ISl HAXOXIEHUS HAWJIY4IlEero PEenieHus B
NPUKIAIHbIX, B TOM YHUCJE COLMAJIbHO-’KOHOMHUYECKUX, 3ajayax, s
OMpeaeNeHus] CKOPOCTH M YCKOpPEHHUs Mpolecca, 3aJaHHOTO (HOopMyJoll wiu
rpagukom;

CBOOOJHO OMNEpUpOBaTh MOHATUSMU: MEPBOOOpa3Hasi, oONpeaeIEHHbIN
WHTErpajl, HaXxOJUTh MEPBOOOPA3HbIC DJEMEHTAPHBIX (PYHKIUNA U BBIYUCISATH
uHTerpain no Gopmyne Herotona-Jleitonuna;

HaXOJUTh IUJIOIIAAM IJIOCKUX (GUryp U OO0BEMBI Tell C MOMOUIBIO
UHTErpasa;

MMETh MPEACTABICHUE O MATEMAaTUYECKOM MOJCIMPOBAHUU HA MPUMEPE
coctaBieHus nuddepeHITnaTbHBIX YPAaBHCHHUI;

pelaTh NPUKIaIHbIE 3aJa4i, B TOM YHCIIE COIMAIbHO-?PKOHOMUYECKOTO U
(du3rUecKoro xapakrepa, CpeJICTBaMU MaTeEMaTUYECKOIO aHaJIu3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
MHO0XeCTBO ACHCTBUTEIBHBIX YHCEI.
MHorouJjeHsbl. P
M auHOHaﬂbHHevypaBHeHMH 24 1 https://lesson.edu.ru/02.2/07
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX
YpaBHEHUU
DyHKIUM U Tpa .C
Y rpaduku. Crenenmas GyHkuma 12 1 https://lesson.edu.ru/02.2/07
C LIENIBIM TIOKa3aTeIeM
A €TUYCCKHUI KOPECHBb N-0i1 CTCIICHU.
puueTIICcKuit KOpeHs N-0if crenei 15 1 https://lesson.edu.ru/02.2/07
HppaumonanbHble ypaBHEHUS
IToxazarennHas kiud. [Tokazarenn
PymK HpIe 10 1 https://lesson.edu.ru/02.2/07
ypaBHEHUS
Jlorapudmudeckas QyHKIHS.
puch ymKI 18 1 https://lesson.edu.ru/02.2/07
Jlorapudmudeckue ypaBHEHUS
TpUTrOHOMETPHYCCKHUE BRIPAKE
p P PANEHHA 1 22 1 https://lesson.edu.ru/02.2/07
ypaBHEHUS
ITocnenoBarenbHOCTH U MPOTPECCUH 10 1 https://lesson.edu.ru/02.2/07
Henpepesabie ynkiuu. [IponszBoaHas 20 https://lesson.edu.ru/02.2/07
IToBTOpeHue, 0000IICHNE, CHCTEMATHU3aIHS
p . . 5 2 https://lesson.edu.ru/02.2/07

3HAHUH



https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
" .
1 CCHGHOBaHIfe PyHicuuii ¢ noMoLLb0 22 1 https://lesson.edu.ru/02.2/07
MIPOU3BOIHOMN
2 [TepBooOpasHas 1 UHTETpaI 12 1 https://lesson.edu.ru/02.2/07
r .
3 PatpuKit TPHIOHOMCTPHYCCKHX (yHicuit 14 1 https://lesson.edu.ru/02.2/07
TpuronomeTpuueckre HepaBeHCTBA
14
4 PPALHOTATLHBIC, TOKASATEILHLE 1 24 1 https://lesson.edu.ru/02.2/07
norapuMUUecKre HePaBeHCTBA
) KomrnekcHeie yncna 10 1 https://lesson.edu.ru/02.2/07
6 HarypanbHble u nensie yucna 10 https://lesson.edu.ru/02.2/07
Cucremsl palluoOHAIBHBIX, HPPAITTOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(PMHUUECKUX 12 1 https://lesson.edu.ru/02.2/07
YpaBHEHUU
8 3azauu ¢ mapameTpamu 16 1 https://lesson.edu.ru/02.2/07
IT 606
9 OBTOP CHHE, ODODIIEHAE, CHCTEMATHIAIIA 12 2 https://lesson.edu.ru/02.2/07
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10
1 132 10 0

I[MTPOT'PAMME



https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07




HOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne undgpoBbie
wn Tema ypoka Beero Kourpoabuble IIpakTuyeckue 0GpazoBaTENbHbIE
padoThI padoThI pecypes:
1 MHo3ecTBO, oniepanuu HaJl MHOKECTBAMU U 1
WX CBOWCTBa
2 Huarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeoOpEeTUKO-MHOKECTBEHHOTO 1
amnmapara JAJs peuieHus 3a1a4
Panmonaneubie yncia. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, IPOLICHTHI, 0ECKOHCYHBIS 1
MepHOANYEcKHe Ipoou
Panmonaneshbie yncna. OOBIKHOBEHHBIC U
) JeCSITUUHBIE JPOOU, MTPOLIEHThI, OECKOHEUHbIE 1
MepHOANYEcKHe Ipoou
5 [Ipumenenue apobeii u NPOLEHTOB IS 1
perieHust TPUKJIAAHBIX 33729
7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelIeHUs IPUKIAIHBIX 3a71a4
8 HeiicTBuTenbHble uncia. PanimonaabHbIE U 1
UppalMOHATbHBIC YK CIIa
9 ApudmeTrrueckue ornepaum ¢ 1

)I@flCTBI/ITGJ'II)HI)IMI/I qucjiaMu




10

11

12

Mopnynp AEMCTBUTEIBHOTO YHUCIIA U €r0
CBOMCTBA

[TpuGnnKEHHbBIE BEIUMCIICHUS, TPABUIIA
OKpYIJICHUS, IPUKHJIKA U OLIEHKA pe3yIbTaTa
BBIYMCIICHUI

OcCHOBHBIE METOBI PEILEHUS LENBIX U
IpOOHO-PALlMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

13

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLMOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

15

16

MHOrouieHsl OT OAHON NEPEMEHHOM.
Jlenenrie MHOrO4JIeHa Ha MHOTOUIEH C
octaTtkoM. Teopema besy

MHorousneHsl ¢ HenbMi Kod(hGuiineHTamu.
Teopema Buera

17
18

19

Pemrenne cucreM TMHEHHBIX YpaBHEHUN
Pemenue cucrem JIMHENHBIX ypaBHEHUI
Marpuiia cucTeMbl TUHEMHBIX YpaBHEHUH.
Onpenenurens MaTpuLpl 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHUE €T0 3HAYCHUS

20

Onpenenurens MaTpUILbl 2X2, €ro




21

22

IF€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHUE €TI0 3HAYCHUS

[IpuMeHeHue onpeaenuTeNns s PEIICHUS
CHUCTEMbI JINHEHHBIX YpaBHEHU
Perrenue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHU

23

24

25

Pemrenue npukiagHbIxX 3a/1a4 ¢ MTOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
KontposbHas padota: "PanronansHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUH"

OyHKIMSL, CIOCOOBI 3aJaHUST (PYHKIIHH.
Bzaumno obpatusie pynkiun. Kommnosumus
byHKIUH

26

I'paduk pynkumu. dnemMeHTapHbIe
npeoOpa3oBanus rpadukoB GpyHKINN

27

28

29

OO6macth ornpeesieHust © MHOXECTBO
3HaueHui pyHkuuu. Hynu pyHkumu.
[IpoMexyTKkH 3HaK OCTOSTHCTBA

YérHble 1 HeUETHBIEC (PYHKLINH.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
HauOonpiiee 1 HauMeHblllee 3HaYCHNE
(GYHKIHMU Ha TPOMEXYTKE

30

Jluneiinas, KBaapaTuyHas U JpOOHO-




TUHEWHAs QYHKIUH

BHGMCHTapHOC HCCIECA0BAHUEC U ITOCTPOCHUEC

31 .
rpaduKoOB ATUX PYHKITUN

32 DEeMEHTAapHOE UCCIIEI0OBAaHUE U ITIOCTPOCHUE
rpaduKoB 3TUX HYHKIUI

33 Crenens ¢ 1enbpIM MokasareneMm. bunom
Herorona

34 Crenens c 1eNbIM NIOKa3zarenaeM. bunom
Hprorona

35 Crenennasi GyHKIUS C HATYPAIbHBIM H
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 KonTponbnas pabora: "Crenennas QyHKIHUS.
E¢ cBoiictBa u rpaduk"”

37 ApudmeTrueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U €r0 CBOWCTBA

38 ApudpmeTnueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
coJieprKalluX CTENEeHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKaIMX CTENEHU U KOPHU

41 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHH,
COJIep KaIlNX CTENEeHH U KOPHU
WppanmonansHeie ypaBHeHNsA. OCHOBHbIE

42 METO/Ibl pEelIeHNs UPPALMOHATBHBIX

YpaBHEHUI




43

WppanmonansHble ypaBHeHUs. OCHOBHbIE
MCTOBI pCIICHUS UPPALUOHATIBHBIX
YpaBHEHUU

44

45

Wppaunonanbusie ypaBHeHUs!. OCHOBHBIE
MCTOABI pCIICHUS UPPALUOHATIBHBIX
YpaBHEHUU

PaBHOCUIIBHBIE TIEPEXObI B PELHICHUH
UppalMOHATIBHBIX YPaBHEHUI

46

PaBHOCHIIBHBIE IEPEXOBI B PELICHUN
HMPPALMOHAIIBHBIX YPABHEHUN

47

48

PaBHOCHIIBHBIE IEPEXO/BI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCUIIBHBIE TIEPEXObI B PEUICHUH
UppallMOHATIBHBIX YPaBHEHUI

49

CaoiicTBa 1 rpa@uK KOpHs N-OM CTENEHU KaK
(GyHKIIMM 00paTHOM CTENEHU C HaTypalbHbIM
IIOKa3aTeseM

50

51

52

CaoiicTBa 1 rpa@uK KOpHS N-O CTENEHU KaK
(GyHKIIMM 00paTHOM CTENEHU C HaTypalbHbIM
noKasareaeM

KonTtponbHas padora: "CpoiicTBa u rpagux
KOpHs N-ol creneHu. MppanroHanbHbIe
ypaBHeHUA"

Crenenb C pallMOHAIBHBIM MTOKa3aTeNeM U €€
CBOMCTBA

53

CreneHsb ¢ palluOHATIBHBIM [TOKA3aTeNeM U e€




CBOMCTBA

CreneHs ¢ palrOHAJIbHBIM IIOKA3aTCJIEM U eé

54 . 1
CBOMCTBa

55 [TokazarenbHast GyHKIHS, €€ CBOMCTBA U 1
rpadux

56 Hcnonp3oBanue rpaduka GyHKIMM 115 1
peuieHusl ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIMU 115 1
peleHus ypaBHEHUH

58 [lokazarenbHble ypaBHEeHUSA. OCHOBHbIE 1
METOBI PEIICHUS TIOKa3aTeIbHBIX YPAaBHEHUH

59 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1
METO/BI pEIICHUS IOKA3aTEIbHBIX YPaBHEHUI

50 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1
METO/IbI pelIeHUs 0KA3aTeIbHBIX YpaBHEHUI

61 Kontponbnas pabota: "[lokazaTenpHas 1
¢ynkus. [lokasaTenbHble ypaBHeHUS"

62 Jlorapudm uucna. ColicTBa jJorapudpma 1

63 Jlorapudwm uucna. CoiicTa norapugpma 1

64 Jlorapudm uucna. CpoiicTBa norapugpma 1

65 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1

66 JlecATUYHBIC U HATypaIbHBIC JTIOTapH (MBI 1

67 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
sorapupmbl

68 [TpeoOpazoBaHUe BEIPAKCHHH, COTIEPIKANTIX 1




norapupmbl

[IpeoOpa3oBaHue BbIpakKeHH, COIEepPIKALIUX

69
sorapudmpl

70 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U
rpadux

71 Jlorapudpmuueckas pyHKuus, €€ CBOWCTBA U
rpadux

79 Hcnonb3oBanue rpaduka GyHKIMU 115
peleHus ypaBHEHUH

73 Hcnonp3oBanne rpaduka GyHKIAN 17151
peuIeHusl ypaBHEHUI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE

74 METOBI peIIeHUs JIOTapU(PMUIECKUX
YpaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE

75 METOBI pelIeHus IorapuPMUIECKUX
YpaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE

76 METOBI pelIeHus IorapuPMUIECKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu(PMUIECKUX YpaBHEHUN

78 PaBHOCHIIbHBIE TTEPEXOIbI B PEILICHUH
Jorapu(PMUYECKUX YpaBHEHUN

79 KontponsHas pabdora: "Jlorapudpmuueckas

¢ynkuus. Jlorapupmudeckue ypaBaenus"




CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC

80 1
YHCIIOBOTO apryMEHTa

81 Cunyc, KOCHHYC, TAHT'€HC ¥ KOTaHTEHC 1
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC 1
YHCIIOBOTO apryMeHTa

83 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMEHTa
Tpuronomerpuueckas OKpyXHOCTb,

84 orpezieNieHue TPUTOHOMETPUYECKHUX (YHKITHI 1
YHCIIOBOTO apryMEHTa
Tpuronomerpuueckas OKpyXHOCTb,

85 orpezeNieHue TPUTOHOMETPUYECKHUX (YHKITHI 1
YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 1

87 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 1

89 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPAKCHUI

o1 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIpAKEHUH

92 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUIN

93 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX 1

BBIPAKECHUI




94 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUU 1

95 Pemenue TpuroHOMeTpUYECKUX YpaBHEHUM 1

96 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1

97 Pemenue TpuroHOMeTpUYECKUX YpaBHEHUM 1

98 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1

99 Pemenue TpuroHOMeTpUYECKUX YpaBHEHUM 1

100 Pemienne TpUroHOMETPHUUECKUX YpaBHEHHUN 1
KontponbHas padota: "TpuroHoMmeTpuieckue

101 BBIPA)KCHUS U TPUTOHOMETPUYECKHE 1
ypaBHEHUS"
[TocnenoBarenbHOCTH, CLIOCOOBI 3a1aHUS

102 ocJieqoBareapHocTeil. Meron 1
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE U OTPaHUYCHHBIC

103 nocyenoBareabHOCTH. McTopus ananuza 1
0ECKOHEUHO MaJIbIX

104 Apudmerrueckas nmporpeccust

105 I'eomeTprueckas nporpeccus 1

106 beckoHeuHO yObIBaromiasi reoMeTpruiecKast 1
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIei 1
r€OMETPUYECKON ITPOTPECCUH

108 JIMHENHBIN U DKCIIOHEHIMAIIBHBIA POCT. 1
Yucno e. Dopmyiia CIOKHBIX MIPOLIEHTOB

109 JIuHEeMHBIN U SKCTIOHEHIMABHBIN POCT. 1




Hucno e. DopMyia ClI0KHBIX POLEHTOB

Hcnonn3oBanue IIporpeCcCuu i pEiCHuA

110 peanbHbIX 3a/1a4 IPUKIIAJHOTO XapaKTepa

111 Kontponsnas padora: "[locnenoBareabHOCTH
u nporpeccun”

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIUH

114 CBoiicTBa (hyHKIMH HETIPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA
OTpe3Ke

116 MeToa HHTEPBAJIOB ISl PELICHUS HEPABEHCTB

117 Meroa MHTEPBAJIOB JUIsl PELIEHUS] HEPABEHCTB

118 MeTtoa MHTEpPBaJIOB [UIsl PEIIEHNS HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUH 1715 petieHus 3a1a4

120 IIpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKUIMN 1715 pelieHus 3a1a4

121 [lepBas u BTOpasi Npou3BOAHbBIE PYHKIINU

122 Omnpenenenne, TeOMETPUIECKUI CMBICIT
MIPOU3BOIHOMN

123 Onpenenenue, GU3NUECKUN CMBICIT
MIPOU3BOIHOMN

124 VYpaBHeHHEe KacaTelbHON K rpaduKy




byHKIIUN

125 YpaBHeHHE KacaTeIbHOU K TpaduKy 1
byHKIMH

126 [Tpon3BoHBIE NIEMEHTAPHBIX (HYHKIUI 1

127 [Ipou3BoHbIE 35IeMEHTAPHBIX (DYHKITHI

128 [Tpon3BoaHasi CyMMBI, IPOU3BEICHHUS, 1
YaCTHOTO M KOMITO3ULIUU (YHKITUI

129 [Tpou3BoaHast CyMMBI, TPOU3BEICHHS, 1
YaCTHOTO M KOMITO3HUIINU ()yHKITHI

130 [IpousBoHAs CyMMBI, TPOU3BEACHHUS, 1
YaCTHOTO M KOMITO3ULIUU (YHKITUI

131 Kontponbnas padota: "[IponsBoanas” 1 1

132 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"

134 WroroBas koHTpoJsibHas paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1

136 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3AIIUS 1
3HAHUU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

1 [TpumeHneHre mpOU3BOJHON K UCCIIEIOBAaHHUIO

(byHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
) [IpuMenenne mpou3BOIHON K UCCIEAOBAHUIO

KIIMH HAa MOHOTOHHOCTh M 9KCTPEMYMBI
YH y

3 [TpumeHneHre mpOU3BOJHON K UCCIIEIOBAaHHUIO

(byHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 [TpumeHneHre TpOU3BOJHON K UCCIIEIOBAaHHUIO

(byHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
5 [IpumMeHeHne mpou3BOIHON K UCCIEAOBAHUIO

KIIUH HAa MOHOTOHHOCTh M 9KCTPEMYMBI
VH yM

5 [IpuMeHeHre MPOU3BOJHOM K UCCIIEI0BAHUIO

GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

Haxoxxnenne HanOoNbIIeT0 1 HAMMEHBIIIETO
7 3HAuUEHUs HEMPEPHIBHON PyHKIINU HA

OTpe3Ke

Haxosxenrne HanOobIIero 1 HAMMEHBIIIETO
8 3HAYCHMS HETPEPHIBHOM KIIUU Ha

VH

OTpe3Ke

9 Haxosxenne HanOobIIero 1 HAMMEHBIIIETO

3HAYEHUS HEMPEPbIBHOM (PyHKINU Ha




10

11

OTpe3Ke

Haxoxnenrne HaubobI1ero 1 HAMMEHbIIETro
3HAYEHUS HEMPEPbIBHOM PyHKLINU HA
OTpe3Ke

HaXO)KI[eHI/Ie HanOOJIBIICTO0 ¥ HAUMEHBIIIETO

3HAYEHUS HEMPEPbIBHOM PyHKLINU HA
OTpe3Ke

12

Haxoxnenue HanOobIIEro 1 HANMEHBILETO
3HAYCHUS HETMPEPHIBHON (PYHKIIUH Ha
OTpe3Ke

13

14

15

16

IIprumeHeHnre npou3BOIHOM [l HAXO0XKACHUS
HAWIYYIIETrO PEUICHUS B TPUKIIAIHBIX
3a/1a4ax

[TprMeHeHre TPOU3BOHOM SIS HAX 0K ACHHS
HAWJTYYIIIEro PEIICHUS B IPUKIIATHBIX
3a7a4ax

IIprMeHeHre nporu3BOIHOMN ISt
ONpeIeNIEHUsI CKOPOCTH U YCKOPEHUS
mpoliecca, 3alaHHoro GopMyYJION WK
rpaduKom

[Ipumenenre npou3BOIHON IS
ONpeIeTIEHUsI CKOPOCTH U YCKOPEHUS
mporiecca, 3alaHHoro GopMyIIoN WiIH
rpadpukom

17
18

Komnoszumus ¢pyHkumii

Komnosunus ¢pyHkuumit




19

Komnosunus ¢pyHkuumit

['eomeTpuyeckue 0Opa3bl ypaBHEHUI Ha

20 KOOPJMHATHOM TJIOCKOCTH

21 I'eomerpuueckue o6pa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

99 KonTtponsHas pabdora: "Mccnenoanue
(GYHKINH C TOMOIIBIO TPOU3BOIHOM"

93 [TepBooOpazHas, 0CHOBHOE CBOHCTBO
epBOOOpa3HBIX

24 [TepBoOOpa3HbIe 3NIeMEHTAPHBIX (HYHKITUH.
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe 37IeMEHTAPHBIX (QYHKITHI.
[IpaBuna HaxOXIEHHS TEPBOOOPA3HBIX

26 Nurterpan. ['eomeTpudeckuii CMbICT
UHTErpaia

97 Brrancnenue onpeaenéHHOro HHTErpaa 1mo
dbopmyne Hrerotona-Jleitoaura

08 Brruucnenue onpeaenéHHOro MHTErpasa 1mno
dbopmyne Herotona-Jleitoaura

29 [TpuMeHeHne UHTETrpaa A HaXOXKAECHUS
IIoIaAeH IOCKUX GUryp

30 [TpuMeHeHne MHTETpaIa ISl HAXOXKICHUS
00BEMOB reOMETPUYECKHUX TeI

31 [Tpumeps! pemenunit uddepeHaITbHbIX
ypaBHEHUH

32 [Tpumeps! perennit uddepeHaIbHbIX




YpaBHEHHI

MatemaTtuueckoe MOACIINPOBAHUE PEATIBHBIX

33 MIPOIIECCOB € MOMOIIBIO Aud dHepeHIInaTEHBIX
ypaBHEHUH

34 KonTtponsHas padora: "[lepBooOpazHas u
uHrerpan"”

35 Tpuronomerpudeckue GyHKINHU, HX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKINH, UX
CBOIicTBa U rpaduKu

37 Tpuronomerpudeckne GyHKINHU, HX
CBOIicTBa U rpaduKu

38 Tpuronomerpudeckne GyHKINU, HX
CBOWCTBA U TpapuKu

39 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX

42 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX




YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemenre TpuroHoMeTprUYECKUX HEPABEHCTB 1

45 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 Pemenre TpuroHoMeTprUYECKUX HEPABEHCTB 1

47 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1
KoHntponbnas pabora: "I'paduku

48 TPUTOHOMETPUUYECKHUX (PYHKIUH. 1
Tpuronomerpuueckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI pEILIEHUS T0KA3aTEeIbHBIX 1
HEPaBEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIEC METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

59 OCHOBHBIE METO/IbI pEIlIEHUS TOKA3aTEeIbHBIX 1
HEPaBEHCTB

53 OCHOBHBIEC METO/IBI PEIICHUS 1
Jorapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS 1
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEILICHUS 1
JorapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIEC METO/IBI PEIICHUS 1
Jgorapu(pMUUECKUX HEPABEHCTB

57 OcHOBHBIE METO/BI PELLIEHUS 1




UPPALMOHAIIbHBIX HEPABEHCTB

OcCHOBHBIE MCTOBI pCHICHUSA

>8 UPPALMOHAIILHBIX HEPABEHCTB

59 OcHOBHBIE METO/IbI PELLIEHUS
UPPaLMOHATIbHBIX HEPABEHCTB

60 OcHOBHBIE METO/IbI PELLICHUS
UPpaLMOHAJIbHBIX HEPABEHCTB

61 I'paduueckue MeTobl pelIeHus
UPPALMOHATIBHBIX YPABHEHUN

62 I'paduueckue metozs! pereHus
UPpPaLMOHATIbHBIX YPABHEHUM

63 I'paduueckue MeTobl pelIeHus
IIOKa3aTeJIbHBIX YPaBHEHUI

64 I'paduueckue MeTobl pereHus
MIOKAa3aTeNIbHBIX HEPABEHCTB

65 I'padmuueckue metos! peneHus
norapu(MUUECKUX YpaBHEHUN

66 I'paduueckue MeTObI perIeHus
norapu(pMUUECKIX HEPABEHCTB

67 I'paduueckue MeTObI perIeHus
JorapupMHUECKUX HEPABEHCTB
['padmyeckue METOABI peLIeHHs

68 MOKa3aTeIbHBIX U JIOTApU(PMUICCKUX
yYpaBHEHUN

69 ['padmyeckue MeTOAbI pelIeHHs

MOKa3aTeNbHBIX U JIOrapu(PMUUYECKUX




70

71

YpaBHEHHI

['padmyeckue METOABI pelIeHHs
MOKa3aTeNNbHbBIX U JOrapu(MUUECKUX
HEPABEHCTB

I'paduueckue MeTo Bl pemeHus
MOKa3aTeIbHbBIX U JIOTApU(PMUICCKUX
HEPaBEHCTB

72

KonTtponpsHas padota: "MppanuonanbHele,
NoKa3aTesbHbIE U JToTapuMuiecKkue
HepaBeHcTBa"

73

74

75

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHYecKasi GOpMBI 3arcu
KOMIUIEKCHOTO YHCIIa

KomrutekcHble uncia. Anredpandeckas u
TpUTrOHOMETpHUUecKast (pOpMBI 3arucu
KOMIUTIEKCHOTO YHCIIa

Apudmerndeckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU

76

77

78

ApudmeTrnueckue onepauu c
KOMIUIEKCHBIMU YHCIIaMU
N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPAWHATHOM IIOCKOCTH

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOﬁ IJIOCKOCTH

79

®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIIJIEKCHOT'O YHCIIa




®opmyna Myaspa. KopHu N-oi creneHu u3

80 KOMIUIEKCHOTO YHCJIa
[TprMeHeHne KOMIUIEKCHBIX YHCEI JUIs

81 penieHus: GU3NIECKUX ¥ TE€OMETPUUSCKHIX
3a1a4y

82 KoHnTtposnbnas pabdorta: "KomMruiekcHbie
yucna"

83 HatypanbHble u 1ienpie yrncia

84 HarypanbHble u nenbie yrcna

85 [IpumeHeHHE TPU3HAKOB JICTUMOCTH IIEITBIX
quCell

86 [TpruMmeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX
quCell

87 [TprumeHeHne MPU3HAKOB AETUMOCTH ENbIX
yucen: HOJL u HOK

88 [IpuMeHeHre TPU3HAKOB JCTUMOCTH IIEJTBIX
gucen: HOJl m HOK

89 [TpuMeHeHne TPU3HAKOB AETUMOCTH IIEJIBIX
YHUCEI: OCTATKH 110 MOYJTIO

90 [TpuMeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX
YHCell: OCTaTKH M0 MOIYJIIO
[TpruMeHeHHe TPU3HAKOB JISTUMOCTH IIEJTBIX

91 YHCeIl: AITOpUTM EBKIIMIA TS pereHus
3a/1a4 B LIETIBIX YKCIax

92 Kontponbnas pabota: "Teopust menbix

qucen"”




Cucrema U COBOKYITHOCTh YPaBHCHHIA.
93 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUS

Cucrema 1 COBOKYITHOCTb YPAaBHEHU.
94 PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI-
CJIEJICTBUS

OcCHOBHBIE MCTOABI pCICHUA CUCTEM U

95
COBOKYITHOCTCH PAlITMOHAJIbHBIX YPABHCHUU

OCHOBHBIE METO/IbI PEIICHHSI CUCTEM U
96 COBOKYITHOCTEH MppPaLMOHATBHBIX
YpaBHEHUU

97 OcHOBHBIE MCTOABI pCICHHUA CUCTCM U
COBOKYIIHOCTEW IOKa3aTEIbHbIX YPABHECHUI

OCHOBHBIE MCTOJbI PCIHICHHA CUCTEM H

98
COBOKYITHOCTCH IMOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIEC METO/IBI PEIICHHS CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUHU

OCHOBHBIC METO/IbI PEIICHHSI CUCTEM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHUH

[IprMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTHYeCKUX 3ajad U 3a7a4 u3

101 Pa3IUYHBIX 00J1aCTel HayKH U pealibHOM
YKU3HU, HTHTEPIIPETalus OTy4YEeHHBIX
pe3yJIbTaToOB




HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MAaTeMaTHYCCKUX 3aJa4 M 3aJa4 U3

102 pa3nuyHbIX 00JacTeil HAyKH U pealbHOM
KHM3HU, THTEPIPETAIHS OTY4YCHHBIX
pE3yJIbTaToB
[IpumMeHeHre HEpPaBEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3

103 pa3nuyHbIX 001acTeil HAYKH U pealbHOM
KHM3HU, HHTEPIPETAIHS TOTY4IECHHbBIX
pEe3yJIbTaToB
KonTpoabHas padora: "Cucremsl

104 palMoHATBEHBIX, UPPAIIMOHATBHBIX
MIOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHeHUN"

105 PannonaneHbIE ypaBHEHHUS C TapaMeTpaMu

106 PannonanbHbIe HEpaBEeHCTBaA € TapaMeTpaMu

107 PanronanbHbIE CUCTEMBI € ITapaMeTpaAMHU

108 HppaunoHainbHble YpaBHEHUS, HEPABEHCTBA
C rmapaMeTpaMu

109 WppanmoHanbHbIe CHCTEMBI C TapaMeTpaMu

110 [Toka3zarenbHbIE ypaBHEHUs], HEPABEHCTBA C
napameTpamu

111 Iloka3zarenpHble CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEHHsI, HEpaBEHCTBA
C ImapaMeTpaMu

113 Jlorapugpmuueckue CUCTEMbI ¢ TapaMeTpamMu




114

115

116

TpUroHoMeTpUYECKUE YPABHEHHUS C
napameTpamu

TpuronomeTpuyeckrue HEpaBEHCTBA C
napaMeTpamu

TpUroHoMeTpUYECKNE CUCTEMBI C
napaMeTpamu

117

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIEN peaIbHbIX
CUTyalMi C IOMOUIBIO YPABHEHUH C
napaMmerpamu

118

ITocTpoenue u uccinegoBaHue
MaTE€MaTUYeCKUX MOJENIEN pealbHbIX
CUTYyalMi C IOMOUIBIO CUCTEM YPABHEHUH C
rapameTpamu

119

120

121

ITocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJEJIEH peaIbHbIX
CUTYallHil C TOMOIIBIO CUCTEM YPABHEHUH C
rapaMeTpamMmu

KonrtponbHas pabdora: "3agauu c
napaMerpamu’

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHu: "YpaBHeHu"

122

123

[ToBTOpeHue, 0600IIEHNE, CHCTEMATH3AIIH
3HaHuil: "YpaBHEHH"

[ToBTOpeHnue, 06001IeHNE, CUCTeMaTH3aIUs
3HaHui: "YpaBHeHus. Cucremsl ypaBHeHUN"




[ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS

124 3HaHuii: "HepaBencrtna" 1
125 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuii: "HepaBencrpa"
126 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUs 1
3HaHuii: "HepaBencrpa"
127 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3Hanuii: "lIpousBoanas u €€ npumeHneHue"
128 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3Hanuii: "[IpousBonHas u e€ npumMeneHue"
129 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuii: "MHTerpan u ero npuMeHeHue"
130 Hroroas xouTpoasHas padbora 1
131 HroroBast kKoHTpoIbHAs paboTa 1
132 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 1
3HaHui: "OyHKIMN"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 132 10




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa 1 Havasla MaTeMaTH4YecKkoro ananusa, 11 kmace/ Komsrua FO.M.,
Tkauera M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00IIIeCTBO
«3narensctBO «lIpocBemienue»

* Maremaruka: anredbpa U Hauajia MaTeMaTHYECKOT0 aHaIN3a, FTEOMETPHSL.
AnreOpa v Havajila MaTeMaTU4YeCcKoro ananusa, 11 knacc/ Hukonsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u apyrue, AkiinonepHoe o0111ecTBo

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

[ITabynun M. U., Tkauéra M. B., ®énopora H. E. u np. Anrebpa u Hauana
MaTEMATUYECKOr0 aHan3a. Junakrnaeckue marepuanisl. | Oknacc.
VYriy6néHnbiii u 6a30BBIN YPOBEHB

» TkauéBa M. B., ®énoposa H. E. Anrebpa u Hayasia MaTeMaTu4eCcKoOro
aHamnu3a.

Tematuueckue Tectol. 10 knacc. ba3zoBelil v yriy0aE€HHBIN YPOBHU

» ®énoposa H. E., Tkauéa M. B. Anrebpa u Hauajia MaTeMaTHYECKOTO
aHanusa.

Mertoauueckue pekomenganuu. 10 kimace



* [ITabynun M. U.,TkauéBa M. B.,®énoposa H. E. u ap. Anrebpa u Hauana
MareMaTu4yeckoro aHanusa. /lunaktuyeckue matepuaisl. 1 1kmacc.
VYriy6n€HHbIN 1 6a30BBIN YPOBEHB

» Tkau€Ba M. B. Anrebpa 1 Hauaja MaTeMaTHYECKOTO aHAIHM3A.
Temarnueckue tectol. 11

kacc. ba3oBelii u yriyOnEéHHBIN ypOBHU

» ®énopona H. E., Tkauépa M. B. Anrebpa u Hauana MaTeMaTUYECKOTO
aHanau3a.

Meronnueckue pexkomenganuu. 11 kimace

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://urok.apkpro.ru/

http://fipi.ru/ (carit ®DUTIN);

https://ps.1sept.ru/ (caiit razetst «IlepBoe ceHTIOPs»);
http://school-collection.edu.ru/

http://ilib.mccme.ru/ (uarepaeT-6MbIMOTEKA caiiTa MOCKOBCKOTO IIEHTpa
HEIPEPHIBHOTO

MaTeMaTU4YECKOro o0pa3oBaHus);

http://etudes.ru (MmaTemMaTu4eCKue THOJIbI);

http://kvant.mccme.ru/ (Hay4HO-OMYJIAPHBIN (BHU3UKO-MaTEMATHICCKHIA



KypHan «KBaHT»);
http://lib.mexmat.ru/books/3275 (anekrporHast OndIMOTEKa
IlonmeunTenbCKOro coBeTa MeXaHMKOMaTeMaTUYECKOT'O q)aKyHLTGTa

MOCKOBCKOTO TOCYJapCTBEHHOTO YHUBEPCUTETA).
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