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HHOACHUTEJBHASA 3AIINCKA

VY4ebnbll Kypc «Anredpa U Havaja MAaTEMaTHYECKOTO aHaIN3a» SIBIIAETCS
OJIHUM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CpeHEero obmiero oopa3oBaHus,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00€CIIEYNBAET HHCTPYMEHTAJIbHYIO 0a3y s
U3YUYEHHSI BCEX €CTECTBEHHO-HAy4YHBbIX KYpCOB, a C [JpYrod CTOpPOHBI,
bopMHpYET JIOrMUeCKOe U a0CTPaKTHOE MBIIIJICHUE O0YYaIOIINXCS Ha YPOBHE,
HEOOXOIUMOM [IJIi OCBOCHHUSI HMH(POPMATUKH, OOIIECTBO3HAHUSA, HCTOPHH,
CJIOBECHOCTH M JAPYIMX JIUCUMIUIMH. B pamkax JnaHHOro y4yeOHOro Kypca
oOydJaroniiecs: OBJIAJEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH,
KoTopas (popMyIUpyeT CBOU JOCTHKEHUSI B MaTeMaTHUYECKOUN opMme.

VY4eOHblil Kypc anreOpbl M Hayasl MaTEMaTUUYECKOTO aHaIn3a 3aKJIabIBACT
OCHOBY I YCHEIIHOTO OBJAJACHUS 3aKOHaMHU (PU3UKH, XUMHUU, OHOJIOTHUH,
MOHUMAaHUS OCHOBHBIX TEHJEHIMH pPa3BUTHS HKOHOMHKHA U OOIIECTBEHHOM
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IUGPOBBIX U
KOMIIBIOTEPHBIX TE€XHOJIOTHSX, YBEPEHHO HCIIOJIb30BATh UX VIS JaJbHEHIIErO
oOpa3oBaHMsI U B IIOBCEAHEBHOW >KM3HU. B TO ke Bpems oOBiajleHue
a0CTpaKTHBIMM W  JIOTHUYECKHM CTPOTMMH KOHCTPYKIUSIMUA — airedopbl |
MaTeMaTH4YeCKOr0 aHajiu3a pPa3BUBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JIOKA3bIBaTh YTBEPKACHHUS C TTOMOIIBIO UHIYKIIUH
U paccyXlaTb JEAYKTHBHO, HUCIOJb30BaTh OOOOIIEHHWE U KOHKPETH3ALHUIO,
a0bCTparupoBaHve ¥ aHaJIOTHIo, (OpPMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIIICHUE.

B xone uzydyenus yue6Horo kypca «Anredpa v Hayajga MaTeMaTU4eCKOro
aHanan3a» 00ydJarouuecs Moay4atoT HOBBIM OMBIT PElIeHUs] MPUKIIAIHbBIX 3a/1a4,
CaMOCTOSITEJIBHOIO  IIOCTPOEHUs  MAaTeMaTUYEeCKUX  MOJECIEN  peallbHbIX
CUTYyalllid, UHTEPIPETAMU MOJIYYEHHBIX PEUICHUN, 3HAKOMATCS C MPUMEpaMHU
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEHM B MNPUPOAE, HAYKE MU MCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA M KX aBTOPAMH.

VY4ebnblil Kypc 001a/1a€T 3HAYUTEIHHBIM BOCITUTATEIHHBIM TTOTEHIIHAIIOM,
KOTOPBIN peanu3yeTcsi Kak dYepe3 Y4eOHbI MmaTepuall, CIOCOOCTBYIOIIHIA
(GhOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK U 4yepe3 crnenupuKy ydeOHOu
NESTEIPHOCTH, TPEOYIOIIeH MPOJODKUTEIHLHOM KOHIEHTPAIlM BHUMAHMS,
CaMOCTOSITEJIbBHOCTH, AKKYpaTHOCTM M OTBETCTBEHHOCTH 3a IOJYyYEHHBIN
pe3yabTar.

B ocHoBe MmeTomuku oOydeHus anreOpe M HayallaM MaTeMaTH4eCKOro
aHaIN3a JCKUT JeATeIbHOCTHBIA TPUHITUI O0yUCHHUS.

B crpykType ydeOHOTO Kypca «AnreOpa W Hayajga MaTeMaTHYE€CKOTO
AQHaJIM3a» BBIJEIEHBl CIEAYIOIIME COAEPKATEIBHO-METOAUYECKUE JIMHUM:
«Yucna wu BorumcneHus», «DyHkumu w - Tpadukny, «YpaBHEHHUS W
HepaBeHCTBa», «Hauaia MaremaTuyeckoro anain3a», « MHOXKECTBa U JIOTHKay.
Bce OCHOBHBIE CONEPIKATEIBHO-METOIWYECKUE JIMHUM H3y4alOTCA Ha
MPOTSDKEHUH JIBYX JIET OOy4YeHHs Ha YPOBHE CpeHero ooimiero odpa3oBaHws,
€CTECTBEHHO JOMOJHSASA APYT Apyra U NOCTEIIEHHO HACKIIASCh HOBBIMU TEMaMHU
U pazaenamu. JaHHbIN y4eOHBIH Kypc SIBISIETCS WHTEIPATUBHBIM, MOCKOJIBKY
o0beIMHAET B ce0e COolepiKaHWE HECKOJbKMX MAaTeMaTH4YeCKUX TUCIHUILIIMH,
TaKMX Kak anreOpa, TPUTOHOMETPHUS, MaTEeMaTUYECKUM aHallu3, TEOpHus
MHOXKECTB, MaremaTudeckas Jiormka u Jpyrue. Ilo mepe Toro kak
oOyuaroluecs: OBJIaIeBalOT BCE O0see MIMPOKUM MATEMAaTUYECKUM almapaToM,
y HUX TOCJEI0BaTENbHO (OPMUPYETCS U COBEPIICHCTBYETCS] YMEHHUE CTPOUTH
MaTeMaTUYECKYI0  MOJEIb pEAJbHOW CUTyalud, IPUMEHATH 3HAHMA,



MOJIYYCHHBIC MPU U3YYEHUH Y4eOHOro Kypca, JUIsl PElICHUsS CaMOCTOSITEIBHO
chopMyTUPOBAHHOW MAaTeMAaTUYECKOW 3a/ladyd, a 3aTeM HMHTEPIpPEeTUPOBaTh
CBOM OTBeET.

ConepxxarenpbHO-MeTOaUMYEeCKass JMHUS  «Yucnma W BBIYMCIICHHS
3aBepiiaeT (HOPMUPOBAHME HABBIKOB HCIOJIb30BAHUS JCUCTBUTEIBHBIX YHCEIL,
KOTOpO€ ObLII0O HaYyaTO HAa YPOBHE OCHOBHOIO 00I1ero oopa3zoBanusa. Ha ypoBHe
cpenHero oOmiero oopasoBaHusi ocoboe BHUMaHHUE ylemseTcs (OpMUPOBAHUIO
HABBIKOB pallMOHATBHBIX BBIYMCIICHUM, BKIIIOYAIONIUX B ce€0s HMCMIOJIb30BAHHE
paznuyHBIX (OpPM 3aMKMCH YHCIA, yYMEHHUE JeNaThb NPUKUIKY, BBIIOJHATH
npUOIMAKEHHBIE BBIYUCICHUS, OLIEHUBATh YKCIIOBBIE BBIpaXXEHHS, paboTaTh C
MaTEMaTUYECKUMH KOHCTAHTaMH. 3HAKOMbIE OOYyYaroOIIMMCSi MHOXECTBa
HATYpaJbHBIX, IEJIbIX, PAIIMOHATBHBIX U JIEUCTBUTEIIbHBIX YUCEN JOMOIHSIIOTCS
MHOXXECTBOM KOMIUIEKCHBIX 4HCell. B KaxIoM M3 3TUX MHOXKECTB
paccMaTpUBAaIOTCSI CBOMCTBEHHBIE €My crenu@uueckue 3agaud U Omneparuu:
JICJICHUE HaIleJio, ONEePUPOBAHUE OCTATKAMU HAa MHOXKECTBE IICJIBIX YHUCET,
0CcOoOBI€ CBOMCTBA PAlIMOHAIBHBIX M UPPALMOHATIBHBIX YUCeN, apuMEeTUUECKHE
orepaluy, a TaKKe M3BJICUYECHUE KOPHS HATYPAIbHOM CTEIEHM HAa MHOKECTBE
KOMIUJIEKCHBIX 4HceNl. brarojmapsi mociaeaoBaTelIbHOMY pPacHIMPEHHUIO Kpyra
UCIIOJIb3yEeMbIX YHMCENl U 3HAKOMCTBY C BO3MOXXHOCTAMH HMX MPUMEHEHUS IS
pelIeHUsT Pa3UYHBIX 3a7a4  (OPMUPYETCS TMPEACTABICHHE O EIUHCTBE
MaTEMaTUKH KaK HAyKd U €€ pOJIM B MOCTPOECHUU MOJECNICH peallbHOrO0 MHUPA,
MIMPOKO UCIOJIb3YIOTCS 000011IeHNE U KOHKPETHU3aIHSI.

JIuaust «YpaBHEHUSI U HEPABEHCTBA» Pealiu3yeTcs Ha MPOTSKEHUU BCETO
oOy4eHHs] Ha ypOBHE CpeIHero oOIiero o0pa3oBaHUsl, MOCKOIBKY B KaXIOM
pasnene IIporpaMMbl MpeaycMOTPEHO PEIICHHE COOTBETCTBYIOMIUX 3aaad. B
pe3ynbTaTe O0OydYaroluecs OBJIAJICBAIOT PA3IMYHBIMH METOJAAMH PEIICHUS
paIllMOHANBHBIX, HUPPALMOHAIBHBIX, TOKA3aTENbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
comepxammx mapamerpbl. [logydeHHbIE YMEHHUS MIMPOKO HCIOJB3YIOTCS TMPHU
UCCJICNOBAaHUM (PYHKIIMHA C TIOMOIIBIO TMPOU3BOJHOM, TPU PEIICHUH
NPUKJIAJAHBIX 33/1ad M 3a/lad Ha HaXOXKJICHUE HauOOJBIIUX U HAUMEHBIIUX
3HaueHui GyHKIMU. JlaHHas cojepskaTenbHas JIMHUS BKIIOYAET B CeOsl TaKKe
dbopMHpOBaHKWE YMEHHI BBITIOJHITH pacdy€Thl Mo dopmyram, mpeoOpa3oBaHUs
palMOHANBHBIX, UPPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUH, a
TaK)K€ BBIPAXKCHUH, COJEPIKAIUX CTETICHH U JIorapudmbl. brarogaps n3y4eHuro
anreOpandeckoro  Marepuajga  NPOUCXOAUT  JajbHEHINee  pa3BUTHE
AITOPUTMHYECKOTO ¥ a0CTPAKTHOTO MBINIICHUST 00yJarOIInXcsi, HOPMUPYIOTCS
HaBBIKH JEYKTUBHBIX PacCyXKJIeHUH, pabOThl C CHMBOJIBHBIMU (OpMamH,
MPEACTABICHUS] 3aKOHOMEPHOCTEM M 3aBUCHUMOCTEH B BHJIEC PaBEHCTB U
HepaBeHCTB. AnreOpa npesiaraet 3GGEeKTUBHBIE MHCTPYMEHTBI ISl PEIICHUS
MPAKTUYECKUX M €CTeCTBEHHO-HAYYHBIX 33/1a4, HATJISITHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAYKH.

ConepxarenbHo-MeTOoaUYeCKass JHHUS «DYHKIIMA W TpaduKkm» TECHO
MePEIUIeTaeTCs ¢ IPYTUMU JIMHUSIMU Y9€OHOTO Kypca, TTOCKOJIBKY B KAaKOM-TO
CMBICIIE 3aMaéT TMOCJIENOBAaTEeILHOCTh H3ydeHHs] MaTepuana. l3ydenwue
CTENIEHHOW, TOKa3aTeIbHOW, JIOTapu(PMHUYECKOM W TPUTOHOMETPUUYECKUX
GyHKIIUNA, UX CBOWCTB U TpaduKOB, MCIOIB30BaHWE (YHKIUNA I PEIICHUs
3a/1a4u U3 IPYruxX yudeOHBIX MPEIMETOB M PEATbHON JKU3HU TECHO CBS3aHO KakK C
MaTEeMaTUYECKUM aHAIM30M, TaK U C PEIICHUEeM YpaBHEeHUI 1 HepaBeHCTB. [Ipu
9TOM OOJIBbIIIOE BHHUMAHHE ynaenseTrcs (OPMHPOBAHUIO yMEHHUS BBIPAKaTh
dbopMynamMu 3aBUCHUMOCTH MEXKIY Pa3IMYHBIMU BEIMYMHAMU, WCCIIEIO0BATH



NoJIy4eHHbIe (PYHKIIMH, CTPOUTH UX rpaduku. MaTepuan 3Toi cofepKaTeabHOM
JUHUU HAlleJIeH Ha Pa3BUTHE YMEHUN M HABBIKOB, MO3BOJISIONIUX BBIPAKATh
3aBUCUMOCTH MEXIYy BEJIMYMHAMH B Pa3IMYHON (opMe: aHAIUTUYECKOH,
rpaguueckoif u cioBecHoi. Ero wu3ydeHwe crnocoOCTBYET pPa3BUTHIO
AITOPUTMHYECKOTO MBILIJICHUS, CHOCOOHOCTH K 0000IIEHHUIO U KOHKPETU3AIlHH,
UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas auHHS «Hayana MatreMaTnyeckoro aHajan3a MO3BOJISIET
CYILLIECTBEHHO PACHIUPUTh KPYr Kak MaTEeMaTHYECKUX, TaK M MPUKIATHBIX
3a/1a4, JOCTYIHBIX OOYYalolIUMCs, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTH
CTpOUTh TpadUKu CIOXKHBIX (QYHKIUN, ONpenensiTb WX HauOOJbIIUE W
HAaUMEHBIIIME 3HAYEHUS1, BRIUUCIATD TUIOMAAN PUTryp U 0OBEMBI TeJ, HAXOIUTh
CKOPOCTU M YCKOpEHUs mpoleccoB. JlaHHas copepxkaTenbHas JMHUS OTKPHIBACT
HOBBIE BO3MOXHOCTH TIOCTPOCHHS MAaTEMAaTHYECKHX MOJIENel pealbHbIX
CUTYaIlHi, MO3BOJIAET HAXOJUTh HAWIIyUIlee PEIICHHE B MPHUKIAJHBIX, B TOM
YUCJE COLMAJbHO-’KOHOMHYECKUX, 3a/Jadyax. 3HAaKOMCTBO C OCHOBaMH
MaTEMaTUYECKOrO0  aHalu3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPAaKTHOTO,
(hopMaNbHO-JIOTMYECKOT0 U KPEaTUBHOT'O MBINUICHUS, (POPMUPOBAHUIO YMEHUM
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMAaTHKH B HayKe, TEXHHUKE U
uckycctBe. O0yyaromumecs: y3HaloT O BBIJAIOIIUXCS PE3YNbTaTaX, MOJTYYCHHBIX
B XO/JIC Pa3BUTUS MAaTEMAaTHKU KaK HAyKu, U 00 UX aBTOpax.

ConeprxarenbHO-MeTOuYeCcKas JIMHUS «MHOXKECTBA U JIOTHKa» BKIIOYAET
B ce0sl PJIEMEHTHl TEOPUM MHOKECTB M MAaTeMaTHUYECKOW JIOTUKU. TeopeTuko-
MHO>XECTBEHHBIC TMPEJCTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJbHOMN
MaTEMaTUKHU W MpeJiaraloT HanboJsiee YHUBEPCATbHBIN S3BIK, 00bEIUHSIONIHIA
BCE pasleibl MaTeMaTUKH W €€ TMPUIIOKEHUM, OHU CBS3BIBAIOT pPa3HbIC
MaTEeMaTUYECKUE TUCIUIUIMHBI U WX MPUJIOKEHUs B enuHoe 1ienoe. [loatomy
BOXXHO J1aTh  BO3MOXKHOCTh  OOydYaromiemycsi TOHHMaTh  TEOPETUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTHKH M HCIOJB30BaTh €ro JUIs
BBIPOKEHUSI CBOMX MbICHEH. IpyruM Ba)KHBIM TPU3HAKOM MaTEMaTHUKH Kak
HAyKW CJENyeT TMpU3HATh CBOWCTBEHHYIO €M CTPOTOCTh OOOCHOBaHUU W
CJIEIOBaHUE  OMPENENEHHBIM  TpaBWJIAM  TOCTPOCHUSI  JI0KA3aTEJbCTB.
3HAKOMCTBO C JJIEMEHTaMH MaTeMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBINIICHUSI OOYYaroIIMXCsS, TO3BOJSET WM CTPOUTH CBOH
pacCyXJIeHHs Ha OCHOBE JIOTUYECKUX TpaBuil, (POPMUPYET HABBIKU
KPUTHUYECKOTO MBIIILICHUS.

B yuebHom kypce «AnreOpa M Hauyajga MaTEeMaTHYECKOTO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MaT€MAaTHUUECKOTO MOJICTTUPOBAHMSI, KOTOPbIE TIPU3BAHbI
CIOCOOCTBOBATh (DOPMUPOBAHHUIO HABHIKOB TMOCTPOEHUS MOJENCH pEaIbHBIX
CUTYaIlMi, WCCIICIOBAHUS JTUX MOJENICd C TOMOIIBIO ammapata anreOpbl |
MaTeMaTUYeCKOr0 aHaJIN3a, MHTEPIPETAIMH TOJyYCHHBIX PEe3yibTaToB. Takue
3alaHusl BIUIETEHBI B KaXKIBIM W3 pa3/eNioB IMPOTpaMMbl, TOCKOJBKY BECH
Marepuan yuyeOHOTO Kypca IMUPOKO UCIOJB3YeTCs ISl PEIICHUS TMPUKIATHBIX
3amau. [lpu pemeHun peanbHBIX NPAKTUYECKUX 3a7ad  OOydJaroIIHecs
Pa3BUBAIOT  HAONIOAATENILHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOIB30BaTh AHAJIIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATH
npobiemy. JlesTenbHOCTh MO (hOPMHUPOBAHUIO HABBIKOB PEIICHUS TTPUKIIATHBIX
3a/1ay OpraHU3yeTCs B IPOIIeCcCe U3YUEHHUs BCEX TeM Y4eOHOro Kypca « Anredpa
Y Hayajaa MaTeMaTU4eCKOro aHaJIN3ay.

Ha wusydenme ydeOHOTO Kypca «AnrebOpa W Hadajga MaTeMaTHYEeCKOTO
aHanuza» otBoautTcsa 272 yaca: B 10 knacce — 136 yacoB (4 yaca B HezIel0), B
11 KJIacce — 136 4acoB (4 gaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Yuciia 1 BBIYUCICHUA

Pannonanpubie ynciaa. OOBIKHOBEHHBIE U JIECATUYHBIE IpOOU, TIPOLICHTHI,
OeckoHeuHble nepuoanydeckue apodu. [Ipumenenue apodeit U MPOIEHTOB IS
pelIeHnsT TPUKIAAHBIX 3a/lad W3 Pa3JIMYHbIX OTpaciied 3HaHWM M PealbHOI
KU3HU.

JlelicTBUTENbHBIE YHCIA. PanuoHanbHBIE W UPPALMOHANBHBIE YHCIHA.
Apudmernueckre omnepalud C  JIeWCTBUTENbHBIMU  4YHMcClIaMd. Moaynb
JNEUCTBUTENIBLHOTO 4KClIa U ero cBoiicTBa. I[lpuOnuxEHHBIE BBIYUCICHUS,
paBUJia OKPYTJICHUS, IPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUIA.

Crenenp c wnensiM nokazareneM. bunom Hbtorona. Vcnonbs3oBanue
noaxonsimed  (GopMbl  3aMKCH  JCUCTBUTENBHBIX YUCET JUISl  PEIICHUS
NPAKTUYECKUX 33/1a4 U MIPEACTABIICHUS TaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

Crenenp ¢ palMOHANIBHBIM IIOKa3aTEIEM U €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM I10Ka3aTEJIEM.

Jlorapudm uymcna. CpoiictBa sorapudma. [lecaTnyHbie U HaTypaabHBIC
Jorapu@Msl.

Cunyc, KOCHHYC, TAHT'€HC, KOTAHI'€HC YHUCIIOBOIO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YHUCJIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa M TOXAECTBEHHBIE NpeoOpa3oBaHusA. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUs-CleICTBUA. HepaBeHCTBO,
pELIEHUE HEPABEHCTBA.

OcHOBHBIE METOJIbI PEIICHUS TIEJIBIX U APOOHO-PAIMOHAIBHBIX YPABHEHUIM
Y HEpPaBEHCTB. MHOrOYJICHBI OT OJHOW MEPEMEHHOU. JleeHne MHOrowIeHa Ha
MHOTOWIEH C ocTrarkoM. Teopema be3zy. MHorowiensl ¢  UeIbIMU
kod(ppunmentamu. Teopema Buera.

[IpeoOpazoBanHus UNCIOBBIX BBIPAKEHUMN, COIEPKAIINX CTEIIEHU U KOPHH.

WNppaunoHanbHble  ypaBHEHUS. OCHOBHBIE =~ METOJIbI  PEILICHUS
UppALMOHATBHBIX YPaBHEHUIA.

[Toka3arenbHbie ypaBHEHUA. OCHOBHBIE METO/IbI PEMICHUS MOKA3ATEIbHBIX
YpaBHEHUN.

[IpeoOpazoBanue BeIpaKEHHH, COACPIKANTUX JIOTApU(MBI.

Jlorapudmuueckne  ypaBHeHHs.  OCHOBHBIE  METOABI  PEIICHUS
norapuMUUECKUX YpaBHEHUH.

OcHoOBHBIE TPUTOHOMETPUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUUECKHIX BBIPKCHUI. Pemenne TPUTOHOMETPUUYECKHUX
YPaBHEHUN.

Pemenne cucreM JIMHEWHBIX ypaBHEHMU. MaTpuua CHUCTEMBI JIMHEMHBIX
ypaBHeHUH. Ormnpenenurenb MaTpUIbl 2X2, €ro T€OMETPUYECKUUA CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, NPUMEHEHUE ONPEACIUTENS I
peLICHUsI CUCTEMBbl JIMHEWHBIX YpPaBHEHWU. PelleHue npukiaaHbIX 3a1ad ¢
IIOMOIIBIO CUCTEMBI JIMHEMHBIX ypaBHeHWW. MccnenoBaHne MOCTPOCHHOMN
MOJIEH C IOMOIIBIO MAaTPULL U ONIPEACIIUTEIIEH.

ITocTpoeHne MareMaTHYECKUX MOJEIIEH PEaJbHOM CUTYallUH C MOMOIIBIO
YpPaBHEHUHN U HEPABEHCTB. l[puMeHEeHNE ypaBHEHUN U HEPABEHCTB K PELICHUIO



MaTEMaTUYECKUX 3aJlad M 3aJa4 M3 Pa3IMYHbIX 00JacTeil HayKu U peabHOU
KU3HH.

DOyHKUUM U TpaduKku

OyHKIMA, crocoobl 3amanus (QyHkiuu. B3auMHO oOpaTHbBIE (YHKIUU.
Komno3umus ¢ynkumii. I'paduk QyHKuu. DneMeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

O6unactb onpenesieHrs 1 MHOKECTBO 3HaUeHU GpyHkuuu. Hynu GyHkumm.
[IpomexxyTkn  3HaAKomocTtossHCTBA.  UETHhle u  Heu€THble  (YHKIIHH.
[lepuonuueckne  ¢yHkuuu.  [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIUH.
Makcumymbl 1 MUHUMYMbI (yHKIIMUA. Hambomnpliee U HauMeHblee 3HAYCHUS
(GYHKIUM Ha TPOMEKYTKE.

JIuneitnasi, KBagpaTuyHas U APOOHO-TMHEHHAs (YHKIUU. DJIeMEHTapHOe
UCCJIeIOBAHUE U TTOCTPOEHUE UX IPaPUKOB.

Crenennas GyHKIUS C HATYpalIbHBIM M IIEJIbIM TTOKa3aTeneM. E€ cBolicTBa
u rpaduk. CBoiicTBa U rpaduK KOpHS n-oil CTENeHW Kak (PyHKIMU 0OpaTHOM
CTEIIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazaTenbHas u morapudmuydeckas PyHKIIMU, UX CBONCTBA U TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUM.

Tpuronomerpruueckass OKpPYXHOCTb, OIPEACIECHUE TPUTOHOMETPUUECKUX
(GYHKIIUNA YUCTIOBOTO apTyMEHTA.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH B PEAIbHBIX MPOIECCaX M SIBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauyana mareMaTH4ecKOro aHaIu3a

[TocnenoBatenbHOCTH, CIIOCOOBI 3aJaHUs TOCeAOBaTebHOCTENH. Meton
MaTEeMaTU4YECKON WHYKIIWU. MoHOTOHHBIE u OTpaHUYCHHBIC
ocJieI0BaTebHOCTU. VIcTOpHSI BOSBHUKHOBEHHUSI MATEMATUUECKOTO aHAJIN3a Kak
aHanan3a OECKOHEYHO MaJIbIX.

Apudmernueckass U = reoMeTpUyeckas  TMPOTPeccud.  becKOHEeYHO
yObIBaroIiasi reomerpudeckas mporpeccusi. Cymma OeCKOHEYHO YOBIBaroIIei
F€OMETPUYECKON Tporpeccuu. JIMHEWHBIN U SKCIOHEHIMAIBHBIA pocT. Hucio
e. @opMmylia CIOXKHBIX MPOUEHTOB. Vcronb30BaHUE MPOTPECCUM ISl PELICHUS
peanbHBIX 337124 MPUKIIATHOTO XapaKTepa.

HenpepoiBHble (QyHKIMM U WX CBOMCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadgukoB ¢yHkuuii. CBoWicTBa (DYHKIMI HENPEpBHIBHBIX HAa OTpe3ke. MeTon
WHTEPBAJIOB I pellieHrs HepaBeHCTB. [IprMeHeHHne CBOMCTB HEMPEpBIBHBIX
GbyHKIUN 1S penieHus 3a1a4.

[leppass  w  BTOpas  mpousBomHble  QyHkiuu.  OmnpenencHue,
FeOMETPUYECKU ¥ (U3WYECKUH  CMBICT  TPOU3BOJHON.  YpaBHEHUE
KacaTelbHON K rpaduKy QyHKIIUH.

[IpousBognbie  anemeHTapHbIX  (GyHKumiA. [IpousBomHass  CymMMBI,
MIPOU3BEICHNS, YACTHOTO U KOMITO3UIIMH (PYHKITUH.

MHoxecTBa U JIOTUKA

MHOX€eCTBO, omepalnuyd HaJl MHOKECTBAMHM M HX CBOWCTBa. /nmarpaMmbl
Oiinepa—Benna. I[lpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO amnmnapara JJis
OTHCAHUS PEATBbHBIX MPOIECCOB W SBJICHUM, MPU PEIICHUH 3a7a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMAaTHIECKOTO 0OBEKTA, CICICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KIIACC



Yucja 1 BbIYUCJIEHUA

Harypansubie u 1mensie uyucna. [IpuMeHeHHE MNPU3HAKOB JEIUMOCTH
IEIbIX YKCeN, HauOonbImuii oo nenurens (nanee — HOJl) n HauMeHblee
obmee kpatHoe (nanee — HOK), octaTkoB mo Mojyito, anroputma EBkiauaa s
pelieHus 3a1a4 B 1eJIbIX Yhciiax.

KommiexkchHpie yucna. Anredpandeckas M TpUroHoOMeTpudeckas (hopMbl
3alUCH KOMIUIEKCHOTO uunciia. ApudMETHYECKUE OIepalui ¢ KOMIUICKCHBIMU
yuciaaMu. M3o0paxeHrne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oif cTemeHM U3 KOMIUIEKCHOTO 4YHCIA.
[IpumeHeHne  KOMIUIEKCHBIX  YMCEN  JUIS  pEIIeHUus  (PU3HYECKUX U
reOMETPUYECKUX 3a/1au.

YpaBHeHUs U HEPABEHCTBA

CucrteMa W COBOKYIIHOCTH YPaBHCHHMH M HepaBEHCTB. PaBHOCHIIBHBIC
CHUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op KOpHEW  TPUTOHOMETPHUYECKMX YPAaBHEHHH C  IOMOIIBIO

TpHFOHOMGTpH‘{eCKOﬁ OKPYKHOCTH. Pemenue TPUT'OHOMCTPHUYCCKUX
HCPABCHCTB.

OcHOBHBIC MCTOABI PCIICHHA IIOKA3aTCIbHBIX H JIOI’apI/I(i)MI/ILICCKHX
HCPABCHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIIbI PELICHUS CHUCTEM M COBOKYIHOCTEH PalMOHAJIBHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JIOTApUPMUIECKUX YPAaBHEHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne ypaBHEHMH, CHCTEM M HEPAaBEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJlad M 3a7a4 U3 Pa3JIMYHbIX 00JIacTel HAyKU U peajbHOU
KU3HU, UHTEPIIPETALUA MOTYYEHHBIX PE3YJIbTATOB.

DOyHKUUM U TpaduKu

I'padux xommosurmu ¢yHkuuid. ['eomerpruyeckue oO6pa3bl ypaBHEHUM H
HEPABEHCTB HA KOOPJAMHATHOM IMIOCKOCTH.

Tpuronomerpuueckue PyHKIIUU, X CBONCTBA U TpaUKH.

I'paduueckue meTonbl pelieHus ypaBHEHUN U HepaBeHCTB. [ paduueckue
METO/IbI PEILLICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonb3oBanne rpadukoB (YyHKUIUN A7 HCCIEAOBAHUSA MPOLECCOB U
3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MPHU PEIICHUU 3a7ad U3 APYTUX YUCOHBIX
IIPEIAMETOB U PEAIbHOM KU3HMU.

Hauana MaTeMaTH4ecKOro aHajan3a

[IpumeneHnre pOM3BOIHON K MCCIIEOBAHUIO (DYHKITUN HA MOHOTOHHOCTh
U DJKCcTpeMyMmbl. Haxoknenue HamOOJBIIET0 W HAWMEHBIIETO 3HAYCHUH
HENpephIBHON (YHKIIMH Ha OTPE3KeE.

[IpumeHeHne NpPOU3BOAHON I HAXOXKIACHUS HAWJIYUIlEer0 pEuIeHUs B
NPUKIAAHBIX 3a/adax, s ONpelNesIeHUsT CKOPOCTH M YCKOpPEHHs MpoLecca,
3aIaHHOTO (DOPMYJITIOH WK TPAPUKOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIuH. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

Nurerpan.  ['eomerpuueckuii  CMBICT  HWHTErpaia.  Beluucienue
onpenenéHHoro uarerpaia mo ¢popmyne Herorona-JleiOuua.

[Ipumenenre mHTerpana JUisi HAXOXKICHUS TUIOMIAJICH TJIOCKUX (GUTYp H
00BEMOB r€OMETPUYECKUX TEIL.

[Tpumepsl pemienuit auddepeHnanbHbBIX ypaBHEHUNH. MareMaTtudeckoe
MOJIETUPOBAHUE pPEATbHBIX MPOIECCOB C MOMOIIbI0 U depeHIIHaTbHBIX
YpPaBHEHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA N, HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM VYPOBEHb) HA VYPOBHE CPEJAHET'O OBUIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaIaHCKOro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3MIIMK  OOydYaromerocs  Kak
AKTUBHOT'O M OTBETCTBEHHOI'O 4JI€HA POCCUUCKOTO OOIIECTBa, MPEACTABICHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYD, SIBJICHUM,
IpoIeAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe€), yYMEHHE
B3aUMOJICHCTBOBaTh C COITMAJIBHBIMA HHCTHTYTaMH B COOTBETCTBHH C HX
GYHKIUSAMHA U Ha3HAYCHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON IpaKIaHCKOW UJICHTHYHOCTH, YBAKCHHS
K MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHKH, IICHHOCTHOE OTHOIIICHUE
K JIOCTIKCHHUSAM POCCHUMCKUX MaTEMaTUKOB U POCCUMCKON MaTeMaTHYeCKOM
IIIKOJIbI, WCIIOJIb30BAaHUE ATUX JIOCTIKCHHN B APYTUX HayKax, TEXHOJOTHSIX,
chepax SIKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHE JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Haposa,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, HJTHYECKOI'O ITOBEJICHMUS,
CBSI3aHHOTO €  MPaKTUYECKUM IPUMEHEHHEM JIOCTHXKEHUM HayKH H
JEATCIIbHOCThIO  YYEHOr0, OCO3HAaHHWE JIMYHOTO BKJIaJa B IIOCTPOCHHE
YCTOMYHMBOTO OYyIyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAS ACTETUKY MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHU, pACCYXICHUH,
BOCIIPUUMYHUBOCTH K MATEMaTHYSCKUM acCIleKTaM Pa3JIMYHbBIX BHUOB HCKYCCTBA;

5) puzuyecKkoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh YMEHHS TPUMEHSATH MaTEMAaTHYECKUE 3HAHUSA B
WHTEpecax 370poBOoro u 0Oe3omacHOro oOpasza JKHU3HH, OTBETCTBEHHOE
OTHOIIICHUE K CBOEMY 3JI0POBBIO (340pOBOE NHTaHHME, COaJaHCHPOBAHHBIM
PEXKUM 3aHATUN U OTIbIXA, PETyJsipHas Pu3nyeckass akTUBHOCTH), (pru3ndeckoe
COBEPIIICHCTBOBAHHUE npu 3aHATHAX CIIOPTHBHO-03/I0POBUTEIHLHOM
NESATEeIIBHOCTBIO;

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYyAy, OCO3HAHHUE IICHHOCTH TPYIOJIOOWs, WHTEpPEC K
pasiu4HbIM _ chepaM  IPO(ECCHOHANBHON  JICATENBHOCTH, —CBSI3aHHBIM _ C
MaTeMaTUKOW U €€ MPUIIOKCHUSIMH, YMEHHUE COBEPIIATh OCO3HAHHBIN BBHIOOP
Oynymerd mpodeccun W peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh U  CIOCOOHOCTHP K  MaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM000Opa30BaHUIO HA TMPOTSHKEHUU BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTUIECKON HAPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHMUMAaHHWE BIUSHUS
COIMAIBHO-D)KOHOMHYECKUX  TMPOIIECCOB HAa  COCTOSIHHE TMPUPOJHON W
COIMAIBHOW Cpe/bl, OCO3HAHHWE TJ00aTBbHOTO XapakTepa AKOJIOTHYECKUX
mpo0JeM, OpUeHTAIMST Ha MPUMEHEHUE MAaTeMAaTHUCCKUX 3HAHUM JIJIST peIIeHUs



3a/1a4 B 00JIACTH OKPYIKAIOIIEH Cpe/ibl, IJIAaHUPOBAHKE TTOCTYIIKOB U OLICHKU HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHA HAyKM ©  OOIIECTBEHHOM TMPAKTHUKHU, IMOHHMaHHUE
MaTeMaTHYECKOW HAyKHh Kak c(epbl 4eIOBEUECKON NeATeIbHOCTH, ATANoOB €&
Pa3BUTUS M 3HAYMMOCTH JJISi Pa3BUTHS ITMBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KyJIbTYpOM KakK CpEJICTBOM ITO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITh MPOCKTHYIO U HCCIIECIOBATEIBCKYIO JIESITEIBHOCTh
WHJVMBHUAYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTebHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKN MATEeMaTHUYECKUX
OOBEKTOB, TIOHSATUW, OTHOUIEHUH MEXKAY MOHATHUSMHU, (OPMYIUPOBATH
onpeeaeHus MOHSTHH, yCTaHABJIUBATh CYIIIECTBEHHBIN MPU3HAK
KJaccu(uKanuy, OCHOBaHUA i OOOOIICHUS M CpaBHEHUSA, KPUTEPUH
IIPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBaTH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITh ~ MaT€MaTU4YeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IpPOTUBOpEUHs B PaKTax, JAHHBIX, HAOIIOCHUSIX U YTBEPKIACHUSX, Mpe/jiarath
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JieaTh BBIBOABI C HWCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

IPOBOJIUTH CaMOCTOSTEIILHO JI0Ka3aTeNhCTBA MaTEeMaTUYECKUX
YTBEPXKJEHUN (MpsSIMbIE W OT MPOTHMBHOIO), BBICTPaMBaTh apPryMEHTAIIUIO,
OPUBOJUTh TIPUMEPBl U  KOHTPHPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Croco0 pemieHus y4yeOHOUM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB  peEIICHUs, BbHIOMpaTh Haubojee MNOAXOAAIMMK ¢  y4€ToM
CaMOCTOSTEIIbHO BBIJICTICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCKue 1eHCTBUA:

HCIIOJIH30BaTh BOMPOCHI KaK MCCIEAOBATEIHLCKUI MHCTPYMEHT IMO3HAHMS,
dbopMynupoBaTh  BOMPOCHI, (GUKCUPYIONIME MPOTHUBOpEUYne, Mpodiemy,
yCTaHaBIMBATh UCKOMOE M JJaHHOE, (POPMUPOBATH TUTIOTE3Y, APTYMEHTUPOBATh
CBOIO TTO3UIINI0, MHCHHE;

MIPOBOJIUTH CaMOCTOSITEIIbHO CTUTAaHUPOBAHHBIN AKCIIEPUMEHT,
HCCJICIOBAHNE IO YCTAaHOBJIICHUIO OCOOCHHOCTEM MAaTeMaTHYeCKOro OOBEKTa,
SBJICHHS, TIPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXAy OOBEKTaMH,
SIBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSTENbHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEAEHHOTO HAOMIO/ICHUS, WCCIEAOBaHUs, OIICHMBATh JOCTOBEPHOCTH
MOJTyYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCA, a TAKXKE BBIJIBUTATH
MIPEATNOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PaboTa ¢ nngopmanueii:

BBISIBIIATH Ne(PUITUTHI WHPOPMAIIUH, TAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIIPOC U TSI pEIICHUS 3a/1a4u;



BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIN3UPOBaTh, CHUCTEMATHU3UPOBaTh M MHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJOB U POPM IPEICTABICHHUS;

CTPYKTYPHUPOBaTh UH(POPMAIIKIO, MPEACTABIATH €€ B pa3InuHbIX (hopmax,
WUTIOCTPUPOBATh TpadUuecKy;

OILICHUBATh HaAEKHOCTD uHbopMaIu 1o CaMOCTOSITEJIbHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPHHUMAaTh H  (OpPMYyJIHpOBaTh CYKIEHHUS B COOTBETCTBHUH C
YCIIOBUSIMH U IIEJISIMU OOIIIEHUS, ICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOKO TOUKY
3pEHHS B YCTHBIX M TUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 110 X0y PEIICHUS
3a/1a4l, KOMMEHTHPOBATh MOJIYYCHHBIN pPe3yIbTaT;

B X07i¢ 00CYJIeHHUs 3a]1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOH TEMBI,
npoOJieMbl, pelIaeMoi 3ajadyu, BBICKA3bIBATh HJICHU, HAIICJICHHBIC Ha ITOMCK
pelIeHus], COMOCTABISThL CBOU CYXICHUS C CYXICHHSIMHU JPYTUX YYaCTHUKOB
Jyajora, OOHapyXKUBaTh Pa3IMUMe U CXOJICTBO IMO3MIIUH, B KOPPEKTHOM (popme
(bopMyIIUpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IPEACTaBIIATh pe3yIbTaThl pelieHus 3a1a4Hu, AKCIICPUMEHTA,
UCCIIEIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHUS C
y4E€TOM 3aJ1a4 IIPE3CHTAIIUN U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe JeliCTBUSA

Camoopranusamnus:

COCTABJISITh TUIAH, aJITOPUTM PEIICHUS 3a[a4i, BHIOUPATh CIIOCO0 peleHus
C yd4€TOM HUMEIOIIMXCS PEeCYypcOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBATh W KOPPEKTUPOBATH BAPUAHTHI PEHICHUN € YYETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIN HHTEJIEKT:

BJIQJICTh HAaBBIKAMHU IIO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEpIIIAEMbIX JIEUCTBUM W MBICIUTEIBHBIX MPOIIECCOB, WX PE3YIbTaTOB,
BJIQJIETh CIOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOJIS TMpollecca W pe3yibTaTa
pelIeHus] MaTeMaTUYEeCKOM 3a/1auH;

NPEeNBUACTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh TPH PEIICHUU
3a/lauyd, BHOCUTh KOPPEKTHUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMICHHBIX OITUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUSAM, OOBSICHATH
MPUYUHBI JIOCTHKEHUS WM HEJAOCTHKEHHUS PE3yJbTaTOB JIESITEIbHOCTH,
HaXOJIUTh OMMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

MOHMUMATh W  WCHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUyAIbHOW pabOThl MpU PEIIeHWH YYEOHBIX 3aJad, MPUHUMATH IIENb
COBMECTHOM JIeITEIbHOCTH, TUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU PaboTHI,
pactpenensaTh BUIIbI padOT, TOTOBAPUBATHCS, 00CYX IaTh MPOIECC U Pe3yabTaT
paboThI, 000011aTh MHCHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKaeHNsI, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINOJIHATHL CBOIO YacTh pabOThI W
KOOPJIMHUPOBATH CBOM JIEUCTBHSI C APYTHMMH YJICHAMU KOMAaHbI, OIICHUBATH
KauecTBO  CBOETO BKJIaga B  OOmMMIA  TPOMYKT TIO  KPUTEPHSIM,
c(hOpMYTUPOBAHHBIM YIaCTHUKAMU B3aUMOJICHCTBHUSI.



IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 10 kiacce oOyyaromuiics MOIYYUT CIETYIOITUE
IpEeIMETHBIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padoueit MporpaMmMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMAaTUYECKOTO aHATN3ay:

Yuciaa 1 BBIYUCTICHUSA:

CBOOOJTHO OTEPUPOBAThH MOHATUSIMH: PAIMOHAIILHOE YUCII0, OECKOHEUHas
nepuoguyeckas JpoOb, MPOIEHTHI, HPPAUOHAIBLHOE YHCIIO, MHOXECTBa
PAlMOHAIIBHBIX U ACHCTBUTENBHBIX YUCEI, MOAYJb AEHCTBUTEIBHOTO YUCIA;

OPUMEHSTh JAPOOM W TPOLEHTHI [JIsl PEIICHUs NPUKIAAHBIX 3a]ad W3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATbHOW )KU3HHU,

OPUMEHSTh  NPUOMMKEHHBIE  BBIYMCIICHMS, T[paBUiia  OKPYIJICHHS,
IIPUKUIKY U OLICHKY PE3yJIbTaTa BEIYMCIICHUM;

CBOOOJTHO OMEpPUPOBATH TMOHATHEM: CTEMEHb C IEJIbIM I[IOKa3aTeleM,
UCIIOJIb30BaTh MOJXOJAIIYI0 (GOopMy 3amucu JEUCTBUTEIBbHBIX YHUCET IS
peLICHUs MPAKTUYECKUX 3a/1a4 U [PEICTABICHUS JaHHbIX;

CBOOOJHO  OIlEpupoBaTh  TOHATHEM:  apU(PMETUYECKUNA  KOpPEHb
HAaTypaJbHOW CTEIICHU;

CBOOOJTHO  ONEPHUPOBATH  TMOHSTHEM: CTENEHb C  palMOHAIbHBIM
II0Ka3aTeseM;

CBOOOJTHO OMNEPUPOBATH MOHATUSAMU: JorapudM YKCIa, JACCATUYHBIC U
HaTypajbHbIE JIOTapU(MBI;

CBOOOJTHO OTMIEPUPOBATH MOHATUAMH: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YHUCIJIOBOT'O apryMEHTa;

ONEPUPOBATH  IOHATUAMHU: APKCHUHYC, AapKKOCHUHYC M  apKTaHICHC
YHUCIJIOBOT'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  OMEpUpPOBATH  TMOHATHSIMHU:  TOXKIECTBO,  ypaBHEHHE,
HEPAaBEHCTBO,  PAaBHOCWIbHBIE  ypPaBHEHUS W YPABHEHUS-CIIECACTBUS,
PaBHOCHUJIbHBIE HEPABEHCTBA;

NPUMEHSTh PA3IMYHBIE METOJbl PEIICHHUS] PAlMOHAIBHBIX M JPOOHO-
pallMOHANIBHBIX YPAaBHEHHMM, MPUMEHATh METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: MHOTOUWIEH OT OJHOU MEepPEeMEHHOM,
MHOTOWICH C TMEJbIMU KOI(PPUIIMEHTaMU, KOPHH MHOTOWICHA, MPUMEHSTh
JICJICHUE MHOIOWICHAa Ha MHOTIOWIEH C OCTAaTKOM, TeopeMy be3dy u teopemy
Buera nns pemenus 3anay;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: CHUCTEMa JIMHEWHBIX YpaBHCHUH,
MaTpulla, ONPEAETUTENb MATPUIBl 2 X 2 U €ro reoOMETPUYECKUN CMBICT,
WCIIOJIb30BaTh CBOMCTBA OmpeaeuTeiss 2 X 2 1Jisl BBIYUCICHUS €ro 3HAUYCHMUS,
MPUMEHATh ONPEHECIUTENN I PELICHUS CHUCTEMBl JIMHEWHBIX YPaBHEHH,
MOJICJINPOBATh pEAJbHBIE CUTyallMd C IIOMOIIBK) CHUCTEMBbI JIMHEMHBIX
YPAaBHEHHM, MCCIEIOBaTh IIOCTPOCHHBIE MOJEIA C NOMOULIPIO MATPULl U
ONPENECIUTEIIEN, UHTEPIIPETUPOBATH IMOJIYYEHHBIN PE3yJIbTAaT;

HCIIOJIh30BaTh CBOMCTBA JEHCTBUN C KOPHSAMHU [JIsi MpeoOpa3oBaHUs
BBIPAKECHU;

BBITIOJIHSTh MPEOOpa30BaHUSI YHCIIOBBIX BBIPAKEHUH, COJEPIKAIINX
CTENEHU C PAllMOHAIBHBIM ITOKA3aTEIIEM;

HCIIOJIb30BaTh CBOMicTBa  JIOorapu¢pmoB s npeoOpa3oBaHUsS
norapu(MUIECKUX BBIPAKCHHI;



CBOOOJTHO OTIEPUPOBATH MOHSATUSIMU: UPPAIIMOHAIIbHBIE, MIOKa3aTEIbHbIE U
gorapuMUUECKHEe YpaBHEHUs, HAXOJUTh UX PEHICHUS C [OMOIIbIO
PAaBHOCHJIBHBIX TIEPEXO0B UM OCYIIECTBIISS MPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUrOHOMeTpuuyeckue  GopMyiabl s
npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKECHHUI;

CBOOOJTHO ONEPHUPOBATH TMOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHSATh HEOOXOIWMble (QOpMyJbl JJII  PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUMH;

MOJIENIUPOBaTh pealbHble CHUTyallud Ha s3bIKE anreOpbl, COCTaBIATH
BBIPKEHUSI, YPAaBHEHHUs, HEPAaBEHCTBA I10 YCIOBHUIO 3a/laud, HCCIEAOBAThH
MOCTPOEHHBIE MOJIEJIH C UCIIOIB30BAHUEM alllapaTa ajireopsbl.

DOyHKUUM U Tpapuku:

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: (YHKIMS, CIOCOOBI 3aJaHUs
(GyHKIMY, B3aUMHO OOpaTHble (GYHKIMH, KOMMO3UIUS (QYHKIUN, rpaduk
(yHKIIMHY, BBITIOJIHATD JI€MEHTapHbIE TpeoOpa3zoBaHus rpa@ukoB QyHKIIHIM;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: 00JACTh ONPEAEIICHUS 1 MHOXECTBO
3HaUYCHUN (PYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEpUPOBATh MOHATHUSAMU: YETHBIE M HEYETHbIE (YHKIINH,
nepuoaudeckue PyHKIUU, TPOMEKYTKHM MOHOTOHHOCTH (YHKIIUU, MAKCUMYMBI
U MUHUMYMBI (DYHKIIMW, HAuOOJIbIIee U HAaUMEHbIee 3HaueHue (QYHKIMM Ha
IPOMEXKYTKE;

CBOOOJTHO OMIEPUPOBATH MOHATUSIMU: CTETICHHAS (DYHKIIUS ¢ HATYpaIbHBIM
U 1IeJIbIM MOKa3aTeseM, rpaduk cTeneHHoW GyHKIUU C HATYPAJIbHBIM U 1IETbIM
nokasaresieM, rpauk KOpHs n-oil cTerneHu Kak (QyHKIIMH OOpaTHOM CTENEHU C
HATypaJbHBIM IMOKa3aTeJIeM;

OTIepUPOBAThH MOHATUAMHU: JIMHEHHAs, KBaJpaTHUHAS U JTPOOHO-IMHEHHAsA
(YHKIIMY, BBIMOJIHATH OSJEMEHTAPHOE UCCIENOBAHUE U TOCTPOCHUE UX
rpaduKoB;

CBOOOJTHO OTEPUPOBATh MOHIATHAMU: MOKa3aTeNlbHAS U Jorapupmudeckas
GyHKIIMM, UX CBOMCTBA M rpaduKH, UCIMOJIb30BaTh UX TpadUKU NS pelIeHUs
YpaBHEHUN;

CBOOOJTHO OMEpPUPOBAThH MOHSATUSMU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
onpe/ereHue TPUTOHOMETPUIECKUX (PYHKITUNA YUCIOBOTO apTyMEHTa;

UCIIOJIb30BaTh TpaduKkd (QYHKIUN JUIsi UCCIENOBAHUS TIPOIECCOB U
3aBUCUMOCTEH MpU pENIeHUH 3a7a4 U3 JPYTUX YYeOHBIX MPEIMETOB U peaIbHON
KU3HU, BBIpAXKATh (POPMYJIAMH 3aBUCUMOCTH MEXKIYy BEIMUYNHAMU;

Hauyana mareMaTH4ecKOro aHa/IU3a:

CBOOOJTHO OTIEPUPOBATH MOHATUSAMH: apuPMeTHIEeCKass U TeOMeTpUIecKas
nporpeccusi, 06CKOHEUHO yObIBAIOIIasi TeOMETPHUECKasi TPOTPECCHs, TMHECHHBIN
U DKCINOHEHIMAIBHBIA POCT, (OpMysia CJIOXKHBIX TMPOILEHTOB, WMETh
MIPEICTABJICHUE O KOHCTAHTE;

MCIIOJIH30BaTh MPOTPECCUM JIJISI PEIICHHS PealbHBIX 3a7ad MPUKIAIHOTO
XapaKkTepa;

CBOOOZHO OIEpPUPOBATh MOHATHUSMHU: IOCJIEI0BATEIILHOCTh, CIHOCOObI
3a/1aHus MOCJICIOBATEIbHOCTEH, MOHOTOHHBIE u OTpaHUYCHHBIE
MOCJICIOBATEILHOCTH, TMOHUMATh OCHOBBI 3apOKICHHUS MaTeMaTHYEeCKOTO
aHaM3a KaK aHain3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OMEpPUPOBATh TMOHSATHUSMH: HEMPEPHIBHBIC (YHKIUHA, TOYKU
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI rpaduka QyHKINHY;

CBOOOJHO OMNEpPUPOBATh MOHATHEM: (PYHKIIMS, HEMPEPBhIBHAS HA OTPE3KeE,
MPUMEHSATH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUN TSI pEIICHUS 3a/1a4;



CBOOOJTHO OMNEPUPOBATH MOHATUSMU: TepBasg W BTOpas MPOU3BOIHBIC
byHKIIMHU, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIIATh  MPOU3BOJHBIE CYMMBI, IPOM3BEICHUS, YAaCTHOTO U
KOMITO3UIIMU JIBYX (PYHKIIMH, 3HATh MMPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIUHI;

UCIIOJIb30BaTh F€OMETPUUYECKUN U (PU3NYECKUI CMBICI MPOU3BOTHOMN ISt
pelieHus 3aad.

MHoxecTBa M JIOTUKA:

CBOOOJTHO  OMEpUPOBATh TMOHATUSIMH: MHOXECTBO, OIEpaluyd Haj
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN amnmapar JJisl  ONKCaHUs
peanbHBIX MPOIECCOB U SIBJICHUH, MPU pPEUICHUHU 3a7ad U3 JAPYTUX y4eOHBIX
IPEAMETOB;

CBOOOJTHO ONEpPUPOBATh MOHATUSMU: OINpPECICHUE, TEOpEMa, ypaBHEHHE-
CJIEICTBHE,  CBOWMCTBO  MAaTeMaTHMYeCKOro  O0BEKTa,  JOKa3aTelbCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U HEPABEHCTBA.

K xoniy oOydenuss B 11 kjacce oOydaromuiics MOJTYYUT CIIETYIOITUE
IPEeIMETHBIE PE3YJIBTATHI MO OTJEIHHBIM TEMaM padouei MporpaMMbl y4eOHOTO
Kypca «AnreOpa U Hadajla MaTEMaTHYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJTHO OMEpUPOBATh TMOHATUAMH: HATypaJbHOE U 1IEJO€ YHCIIO,
MHO’KECTBA HATYPAJIbHBIX U LIEJIBIX YUCEIl, UCIIOIB30BaTh IIPU3HAKU JAECITUMOCTH
ueneix uncen, HOJ m HOK HarypanbHbIX uMcen s peElICHUS 3a1ad,
IIPUMEHATH aNroputMm EBKnaa;

CBOOOJTHO ONEPUPOBATH TOHITHEM OCTaTKa MO MOAYJIIO, 3aIKChIBAThH
HaTypaJbHbIEC YKCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJIHO OTEPUPOBATh MOHSATHUSMHU: KOMIUIEKCHOE YHCIIO U MHOXKECTBO
KOMITJIEKCHBIX YMCEJ, MPEJCTaBIATh KOMIIEKCHBIE YHCIIa B anreOpandeckoi u
TPUTOHOMETPUUECKON (hopMe, BBHIMOTHATH apu(METUYECKHUE ONepaIiuii ¢ HUMU
U N300pakaTh HAa KOOPJMHATHOM TMIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHATHUAMHU: UppAIlHOHAIbHBIC, TTOKA3aTEIbHbIE U
norapuMUUECKHe HEPABEHCTBA, HAXOAWTh UX PEIICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX IEPEXOJIOB;

OCYIIECTBJISATh OTOOp KOPHEW TIPH PEIICHHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUSI;

CBOOOJTHO OIEPUPOBATH TOHSITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHSATh HeoOxonumble (OPMYJBI JUIsl PEHICHUS OCHOBHBIX —THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSMU: CUCTEMA M COBOKYITHOCTh YpaBHEHUN
W HEPABEHCTB, PABHOCWIBHBIE CHCTEMBI W CHUCTEMBI-CIEICTBUSA, HAXOAUTH
pELICHUsI CHUCTEMBI W COBOKYITHOCTEM PAlUOHAIBHBIX, HUPPALUOHAIBHBIX,
MOKa3aTeNIbHBIX U JIOTapU(MHUUCCKIX YpaBHEHUN U HEPABCHCTB;

peuarb palLroOHaIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
norapuMUUECKre ¥ TPUTOHOMETPUYECKUE YpPaBHEHUS ¥ HEPABEHCTBA,
coAepKallrue MOAYJIH U TapaMeTpBbl;

MPUMEHSTH TpaPUIECKue METOIbI I PEIICHUS] YPAaBHEHUI U HEPABEHCTB,
a TaKXe 3a7a4 ¢ apaMeTpamu;

MOJCIIUPOBATh pEaJbHBIC CHUTYallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIIOBHUIO 3a/1a4H,
MCCJIEIOBAaTh IMOCTPOSHHBIE MOJENIHM C HMCIOJIb30BAaHUEM ammapara anreOpsl,
WHTEPIPETUPOBATH MTOJTYYEHHBINA PE3YJIbTAT.



DOyHKUUM U Tpaduku:

CTpOUTh TpadUKU KOMIO3UIMHK (YHKIMA C MOMOIIBIO 3JIEMEHTApPHOIO
UCCJIEIOBAHUS U CBOMCTB KOMIIO3UIIMU JABYX (DYHKIIMIA;

CTPOUTh TE€OMETpUYEeCKHe 00pa3bl ypaBHEHU UM HEPABEHCTB Ha
KOOPAUHATHOM IIJIOCKOCTH;

CBOOOJTHO OINEPUPOBATH TMOHATUAMH: TpadUKH TPUTOHOMETPUUECKUX
byHKIMII;

OPUMEHATh (PYHKIUU IS MOJACIUPOBAHUS M MCCIEIOBAHUS PEATbHBIX
IIPOIIECCOB.

Hauajna MareMaTH4ecKOro aHajm3a:

UCIIOJIb30BaTh  MPOU3BOAHYIO  JJisi  HccleAoBaHUs  (QYHKIMH  Ha
MOHOTOHHOCTb M 9KCTPEMYMBI;

HaxOJIUTh HAWOOJIbIlIeE M HAUMEHbIIIee 3HAaUCHUS! (YHKIIUUA HEMPEPHIBHON
Ha OTPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXKICHUS HAWITY4IlEero PEUICHUs B
NPUKIAIHBIX, B TOM YHUCJIE COLUAJIbHO-d’KOHOMHUYECKUX, 3ajayax, i
OmpeeeHUs] CKOPOCTU M YCKOpPEHHUs Mpolecca, 3aJaHHOTO (HOopMyNoN wiu
rpaukom;

CBOOOJTHO OINEpUPOBATh TMOHATUSMU: TIEPBOOOpPA3HAs, OMPENEIEHHBIM
WHTErpajl, HaxOJUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (DYHKIIMN U BBIYHCIISATH
uHTerpan no Gopmyne Hetotona-Jleitonuna;

HAaXOJUTh IUIOMIATU IUJIOCKUX (GUTYp U OO0BEMBI Tell C MOMOIUIBIO
UHTETpana;

UMETh NPEACTABICHUE O MATEMaTUYECKOM MOJCIMPOBAHUU HA MPUMEpE
coctaBieHus nuddepeHInanbHbBIX YPaBHCHMUI;

pemaTh TPUKIaIHbIE 3aa4l, B TOM YHCIIE€ COIMaIbHO-?KOHOMUYECKOTO U
¢usnueckoro  xapaktepa,  CpeICTBAaMH  MaTeMaTHYEeCKOTrO  aHaIM3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/
n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

KoauuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

duekTpoHHbIe (LN POBbLIE)
o0pa3oBaTejibHbIE PeCypChI

MHoxecTBO
JEUCTBUTEIIbHBIX YHCE.
MHOro4JieHsl.
PanmonansHbie ypaBHEHHS
1 HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YPABHEHUHN

24 1

OyHKIUYN U TpapuKH.
CrenenHast GyHKIMS C
IEJIBIM TTOKa3aTeneM

12 1

ApudpmeTnueckuii KOpeHb
N-Oi CTEIECHH.
Hppanmonanbusie
YpaBHEHUS

15 1

[TokazarenbHast QyHKIHS.
[Toka3zaTenbHbIe ypaBHEHUS

10 1

Jlorapudpmuueckas
byHKIHS.
Jlorapudmuueckue
YpaBHEHMUSI

18 1

Tpuronomerpuyeckue

22 1




BBIPXKEHUS U YPABHEHUS

TlocnenoBaTenbLHOCTH U

10
MIPOrpeccuu

HenpepbiBHbIe QyHKITUH.

[IpousBogHas 20

[ToBTOpeHue, 060061IeHNE,

cucTeMaTH3anusd 3HaHUU

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 136




11 KIIACC

Ne
n/
n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMMbl

KoanuecTBo 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

dueKkTpoHHbIe (LM (POBbLIE)
o0pa3oBaTesibHbIE pecypchl

HccnenoBanue GyHKINM ¢
ITOMOIIIbIO TTPOU3BOHOM

22 1

[TepBooOpaznas u
UHTETpal

12 1

I'paduxu
TPUTOHOMETPUICCKHIX
byHKIHi.
Tpuronomerpuyeckue
HEpaBEHCTBA

14 1

HppauunonaneHsle,
[I0Ka3aTEeIbHBIEC U
norapupmMuUecKue
HEPaBEHCTBA

24 1

KommiiekcHbie uuncia

10 1

HarypanbHsle u niensie
qucia

10 1

Cucremsl palliOHaIbHBIX,
MppalMOHAIBHBIX
II0Ka3aTCJIIbHBIX U
JorapupMUUECKUX
YpaBHEHUU

12 1




3ajaym ¢ mapaMeTpamMu 16 1
[ToBTOpeHwUe, O606H.ICHI:I€, 16 5
CHCTEMATHU3AIINS 3HAHUMN

OBIIEE KOJIMYECTBO 136 10

YACOB I10 ITPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[[MHOXeCTBO, Onepaify Hal
MHO>KECTBAaMU U MX CBOICTBa

Huarpammsl Ditniepa-Benna

[IpumeHeHne TeoOpeTHKO-
MHO>KECTBEHHOT0 armapara
JUTSL peleHus 3a/1a4

PanmonaneHbie ynca.
OOBIKHOBEHHBIE U
JECSITUUHBIE TpooH,
MPOLICHTHI, OECKOHEYHBIC
MePUOIUUECKHE TPOOH

PanmonansHBIC yncna.
OOBLIKHOBEHHEIE U
JECATUYHBIC TPOOH,
MIPOIICHTHI, OECKOHEYHBIC
MIePUOIUYECKHE TPOOH

[Tpumenenue apobeit u
MPOLIEHTOB IS PELICHUS
MPUKJIAAHBIX 3aaa4




[Ipumenenue npodeit u
MPOLIEHTOB ISl pEIICHUS
MPUKJIAHBIX 33]1a4

JlericTBUTEIBbHBIC YHCTIA.
PanmonansHbie 1
HUPpALMOHATILHBIE YHCIIa

Apudmerndeckre onepaiuu
C IeCTBUTEIBHBIMU YHUCIAMHU

10

Mopynpe JEMCTBUTEIBLHOTO
YHUCla U €ro CBOMCTBA

11

[TpuOnm>xEHHBIE BHIYMCIECHUS,
IIpaBUjIa OKPYIJICHMS,
IIPUKHJIKA U OLIEHKA
pe3yJibTaTta BBIYMCIEHUN

12

OcCHOBHBIE MCTOABI pCHICHUA
HEJIBIX U APOOHO-
panuoOHaJIbHBIX ypaBHeHI/Iﬁ n
HEPABEHCTB

13

OcCHOBHBIE MCTOABI pCHICHUA
HEJIBIX U APOOHO-
panrOHAJIBHBIX ypaBHeHI/Iﬁ n
HEPABEHCTB

14

OcHOBHEBIE MCTOJBI pCHICHUA
IEJIBIX U IPOOHO-
panroOHAJIBHBIX ypaBHeHI/Iﬁ n
HEPABEHCTB




15

MHorouieHsl OT OJHOU
nepeMeHHoi. Jlenenue
MHOTO4WICHA Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHOTOWICHBI C [EIBIMH
koaddurnmentamu. Teopema
Buera

17

Pemenue cucrem JIMHEHHBIX
yYpaBHEHUU

18

Pemmenue cucreM MMHEHHBIX
YpaBHEHUU

19

Matpuna cuctemsl JIMHEHHBIX
ypaBHeHUH. Onpenenurens
MaTpHULBI 2X2, €ro
TEOMETPUYECKUNA CMBICIT U
CBOICTBA; BBIYMCIIEHUE ETO
3HAYEHUs

20

Onpenenurens MaTpULbl 2%2,
€ro reOMETPUYECKHUI CMBICT U
CBOMCTBA; BEIYHCJICHHE €T0
3HAUCHUSA

21

IIpuMeHeHne onpenenuTens
JUISL pELLIEHUS] CUCTEMBI
JIMHEUHBIX YPABHEHUN

22

Pemrenne IMMPUKIAJHBIX 3a1a4
C IIOMOIIIbIXO CUCTCMbI




JIMHEWHBIX YpaBHEHUMN

23

Pemienne npukiiagubIx 3a1a4
C TIOMOIIIBIO CHUCTEMBI
JIMHEWHBIX YpaBHEHUMN

24

KonrpomnsHas padora:
"PanrioHanbHble ypaBHEHHS U
HepaBeHCcTBa. CUCTEMBI
JUHENUHBIX ypaBHEHUN"

25

OyHKIHUS, CTIOCOOBI 3a/IaHUS
¢yHkun. Bzaumuo
oOpaTHble PYHKIIUH.
Komnoszumus ¢pyHkimii

26

['padux GpyHKINH.
OnemMeHTapHbIe
npeoOpa3oBaHus rpaukoB

byHKIMI

27

OO6nacth onpeeneHus u
MHO’KECTBO 3HAYE€HUN
¢bynkunu. Hynu pyHkuumu.
IIpomexkyTKH 3HAK
MIOCTOSTHCTBA

28

YETHBIC M HEUETHRIC
¢dbyukun. [lepuoandeckue
byukun. [IpomexxyTku
MOHOTOHHOCTH (pyHKIIHH

29

MaKCI/IMYMBI U MUHUMYMBI




dbyakuun. Hanbonpiee u
HaMMEHbIIIEE 3HAYCHUE
(GyHKIMU Ha TPOMEKYTKE

30

JIuneitnas, KBaipaTUYHas U
JIpOOHO-JIMHEWHAST PYHKITUN

31

DJIeMEHTapHOE UCCIIEIOBAHUE
U TMIOCTPOCHUE rPapUKOB ITUX

byHKIMi

32

DJIeMEHTapHOE UCCIIEIOBAHUE
U TIOCTPOCHHUE TPapUKOB ITUX

byHKIMi

33

CrerneHs ¢ UeIbIM
nokaszareiieM. bunom
HreroTona

34

CrereHs ¢ 1eIbIM
nokasarejieM. buHom
Hrrotona

35

CrenenHast QyHKIUS C
HATYpaJIbHBIM U IEIBIM
nokasareneM. E€ cBolicTBa u

rpaduk

36

KonTponbhas pabota:
"Crenennas ¢pyHkus. Eé
cBoiictBa u rpaduk"

37

Apudmernueckuit KOpeHb
HAaTypaJbHOHU CTENIEHU U €T0




CBOMCTBA

38

Apudmernueckuii KOpeHb
HaTypaJbHOH CTENIEHU U €ro
CBOMCTBa

39

[IpeoOpazoBanus YUCIOBBIX
BBIPAKECHUM, COAECPIKALUX
CTEIEHU U KOPHH

40

[IpeoOpazoBanus YUCIOBBIX
BBIPAKECHUM, COAECPIKALUX
CTENEHU U KOPHU

41

[IpeoOpazoBanus YUCIOBBIX
BBIPAKECHUM, COAECPIKALUX
CTENEHU U KOPHU

42

NppannonanbHbie
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHUS
HUPPALMOHATLHBIX YpaBHEHUHN

43

NppannonanbHbie
ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHUS
HUPPALMOHATLHBIX YpaBHEHUHT

44

UppannonanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/IbI PEIICHUS
HMppalOHaJbHbIX YPaBHEHUM

45

PaBHOCHIBHEIC Nnepexoanul B




peIIeHNU UpPaALOHATBHBIX
ypaBHEHU M

46

PaBHOCHIIbHBIE TTEPEXO/IBI B
pelIeHUU UpPALOHATBHBIX
ypaBHEHU M

47

PaBHOCWIIBHBIE ITEPEXO/BI B
pELIEHNN UPPALMOHAIbHBIX
yYpaBHEHUU

48

PaBHOCWIIBHBIE ITEPEXO/BI B
peLIEHNN UPPALMOHAIIBHBIX
yYpaBHEHUU

49

CoiicTBa u rpaduk KOpHS n-
Oif CTeTIeH! KaK (pyHKIUU
00paTHOM CTeNeHu ¢
HaTypaJbHBIM [TOKa3aTeleM

50

CaolicTBa U rpauK KOpHS n-
Oif creneHu Kak QyHKIUU
00paTHOH CTENeHu ¢
HaTypaJbHbBIM ITOKa3aTelIeM

51

KonTponbhas pabota:
"CBolicTBa U rpaduK KOpHS
N-OU CTEIICHH.
HppanmoHanpHble
ypaBHeHHUA"

52

CreneHb C palMoOHaIbHBIM
oKa3aTejIeM U €€ CBOICTBa




53

CrenieHb ¢ pairOHaJIbHBIM
IoKa3arejieM U €€ CBOMCTBA

54

CrenieHb ¢ pairOHaJIbHBIM
IoKa3arejieM U €€ CBOMCTBA

55

[TokazarenpHast QyHKIHS, €
CBOWCTBA U TpauK

56

Hcnons3oBanue rpaduka
(GYHKIMM JUIs] pELIeHUS
ypaBHEHUU

57

Hcnons3oBanue rpaduka
(GYHKIUM JUIs] peLIeHUs
ypaBHEHU U

58

IToxazarenbHble ypaBHEHUS.
OcCHOBHBIE METO/IbI PELLICHUS
IIOKa3aTeJIbHBIX YPaBHEHHUU

59

IToka3aTenbHbIe ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
IIOKa3aTeJIbHBIX YPaBHEHHUU

60

ITokazaTenpHbIE YpaBHCHHA.
OcHOBHBIC MCTObI pCHICHUSA
IMOKa3aTCIbHBIX ypaBHCHI/Iﬁ

61

KonrpomnsHas padora:
"TlokazarenbHas QyHKIHA.
[ToxazarenbHble ypaBHEHUS"

62

Jlorapugm umncna. CoiicTBa
Jorapudpma




Jlorapudm uucna. CoiicTBa

63
norapudma

64 Jlorapudm yucna. CoiicTBa
norapupma

65 JlecaTnuHbIe U HATYypaJIbHbIC
Jorapupmbl

66 JlecaTndHbIe U HATYypaJIbHbIC
J0rapuQMbI
[IpeoOpazoBanue

67 BBIPaXECHU, COlepIKalInX
J0TapuQMbI
[IpeoOpazoBanue

68 BBIPAXKEHUM, COJIEpKAITUX
aorapudmsl
[TpeoOpa3oBanue

69 BBIPAXEHUM, COIEPIKALINX
J0rapuQmbl

70 Jlorapudgmuueckas GpyHKIuS,
e€ cBoiicTBa U rpaduk

71 Jlorapudmuueckas GyHKUMS,
e€ cBoiicTBa U rpaduk
Hcnonws3oBanue rpaduka

72 GYHKIUA 15T pEeIICHUS
ypaBHEHUU

7 Hcnonws3oBanue rpaduka

GYHKINUA 15T pEeTIeHUS




ypaBHEHU M

74

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbBIE
METO/IbI PeIICHUS
JorapuGMUUEcKux
ypaBHEHUH

75

Jlorapudmuueckue
ypaBHeHUsA. OCHOBHbIE
METO/bl PELICHUS
JorapuGMUUEcKux
ypaBHEHU U

76

Jlorapudmuueckue
ypaBHeHUsA. OCHOBHbIE
METO/Ibl PELICHUS
JorapuGMUIECKUX
ypaBHEHUU

7

PaBHOCUIIBHBIE ITIEPEXO/BI B
pelIeHuu JorapupMUIECKUX
ypaBHEHUH

78

PaBHOCUIIBHBIE ITIEPEXO/BI B
pelIeHnu JTorapupMUIECKUX
ypaBHEHUU

79

KonrpomnsHas padora:
"Jlorapudmuyeckast
¢ynkuus. Jlorapupmuueckue
ypaBHeHuUs"




80

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

81

CuHnyc, KOCUHYC, TAaHTE€HC U
KOTaHT€HC YHCIIOBOTO
aprymeHra

82

ApKCHHYC, apKKOCHHYC U
ApKTaHT'€HC YUCIIOBOTO
apryMeHTa

83

ApKcuHyC, apKKOCUHYC U
ApKTaHT'€HC YUCIIOBOTO
apryMeHTa

84

Tpuronomerpuueckas
OKPYXHOCTB, OIIPENIECTICHHE
TPUTOHOMETPHUUECKHUX
(GYHKLUH YUCIOBOTO
aprymeHra

85

Tpuronomerpuueckas
OKPYKHOCTb, Ope/IeTICHHE
TPUTOHOMETPUUYECKHUX
(GyHKLUH YUCIOBOTO
aprymMeHTa

86

OCHOBHEBIE
TPUTOHOMETPHYECKHE

bopmybl

87

OCHOBHEBIE




TPUTOHOMETPHUYECKHUE
bopMyIBI

88

OcCHOBHBIE
TPUTOHOMETPUYECCKHE

bopMyIBI

89

OCHOBHEBIE
TPUTOHOMETPHUCCKHE

bopMyIbl

90

[TpeoOpa3oBanue
TPUTOHOMETPUUECKUX
BBIPKEHUMN

91

[TpeoOpa3oBanue
TPUTOHOMETPUUECKUX
BBIPAKECHUI

92

[Tpeobpa3oBanue
TPUTOHOMETPHUYECKUX
BBIPAKECHUI

93

[Tpeobpa3oBanue
TPUTOHOMETPHUYECKUX
BBIPAKECHUI

94

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

95

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU




96

Pentenue
TPUTOHOMETPUUICCKUX
ypaBHEHU U

97

Pemenue
TPUTOHOMETPHUUECKUX
ypaBHEHUH

98

Pewenue
TPUTOHOMETPUUECKUX
yYpaBHEHUU

99

Pemenne
TPUTOHOMETPUUECKUX
yYpaBHEHUU

100

Pewenne
TPUTOHOMETPUYECKUX
yYpaBHEHUN

101

KonTponbhas pabota:
"TpuroHomeTpuyecKkue
BBIPQKEHUS U
TPUTOHOMETPUUECKHE
ypaBHeHHUA"

102

ITocnemoBaTeIbHOCTH,
CII0COOBI 3a1aHuA
MMOCJIEIOBATEILHOCTEM.
Metoa maTeMaTHuecKOn
WHIYKIUU

103

MoHoTOHHEIE U




OTpaHUYCHHBIC
MOCJIENOBATEIHLHOCTH.
Hcropus ananusa
OCCKOHEYHO MaJIbIX

104

Apudmernaeckas
nporpeccus

105

['eomeTpuyeckas mporpeccus

106

beckoneuno yObIBarommas
reOMEeTpHYECKast TPOrpeccus

107

CyMMa 0eCKOHEYHO
yObIBaIOLIEH reOMETpUUECKON
IIPOrpeccuu

108

Jlunelinblii n
SKCIIOHEHIIMAJIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
IIPOLICHTOB

109

JIunenHbIN 1
SKCIIOHEHIIMAJIBHBIN POCT.
Yucno e. PopMyiia CI0KHBIX
IIPOLICHTOB

110

Hcnonp3oBanue Nporpeccun
JJI pECHICHUA pCaJIbHBIX
314 TIPHUKJIIaTHOTO
Xapakrepa

111

KonTponbnas pabora:
"TToce10BaTENbHOCTH U




nporpeccun”

HenpepoiBHble QyHKINT 1 UX

112 .
CBOICTBa

113 Touka pa3pbiBa. ACUMIITOTBI
rpaduKoB PyHKIHI

114 CgoiicTBa (yHKIMH
HENPEPBIBHBIX HA OTPE3KE

115 CaoticTBa GyHKIMI
HENPEPBIBHBIX HA OTPE3KE

116 Meton uHTEpBaANOB I
pEILLIEHUs] HEPABEHCTB

17 Meto UHTEPBANIOB AJIst
peLIeHNs HEPABEHCTB

118 MeTto UHTEPBAIOB AJISt
peLIeHNs HEPaBEHCTB
IIpuMeHeHne CBOMCTB

119 | HenpepbIBHBIX QYHKIUH IS
pelieHus 3a1a4y
IIpuMeHeHne CBOMCTB

120 | HenpepbIBHBIX GYHKIUHN JUIs
pelieHus 3aaad

121 IlepBas u BTOpas
POM3BOJIHBIE (PYHKIIUU
OrmpeneneHue,

122 P

T COMCTpI/ILICCKI/Iﬁ CMBICJI




MIPOU3BOJHOMN

123

Onpenenenue, GU3NIECKU
CMBICTI TPOM3BOJHOM

124

YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIHH

125

YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIHH

126

[Tpou3BoIHBIC IIEMEHTAPHBIX
byHKIMiI

127

[Tpou3BoIHBIC IIEMEHTAPHBIX
byHKIMI

128

IIpou3sBogHas CyMMBI,
IIPOU3BENICHUS, YACTHOTO U
KOMITO3UIIUH (PYHKIIHIA

129

IIpou3BogHas CyMMBI,
IIPOU3BE/IEHUS, YACTHOTO U
KOMIIO3UIIMHN (PYHKIIMH

130

IIpou3BogHas CyMMBI,
IIPOU3BENIEHUS, YACTHOTO U
KOMIIO3UIINHN (PYHKIIMH

131

KonTponbhas pabota:
"IIponsBogHas"

132

[ToBTOpenwue, 06001IIEHNE,
CHUCTEMaTH3aIMs] 3HAHWIA:
"VYpaBHeHns"




[ToBTOpEeHme, 0600IICHNE,

133 CHUCTEMaTU3als 3HAHUH: 1
"‘DYHKI_[I/II/I"

134 HroroBast KOHTpOIbHAS | |
pabora

135 Nrtorosas KOHTpOJIbHAsS q q
pabora

136 [ToBTOpenwue, 0600mEeHNE, |
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB
136 10

I10 ITPOT'PAMME




11 KIIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThbI

IpakTuyeckue
padoThI

JlaTa
U3YYEeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

IIpuMeHeHne Mpou3BOIHON
K UCCIICIOBAHUIO ()YHKITUI
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON
K UCCIICIOBAHUIO ()YHKITUI
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON
K MCCIIEIOBAaHUIO (PYHKITUH
Ha MOHOTOHHOCTb U
DKCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON
K MCCIIEIOBAaHUIO (PYHKITUH
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[IpumeHeHne Mpou3BOIHON
K UCCIIeIOBaHUIO (QYHKIUI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI




[IpumeHeHnue npou3BOIHON
K UCCIeIOBaHUIO (YHKIUI
Ha MOHOTOHHOCTb 1
KCTPEMYMBI

Haxoxnenne HanOoIIbIIero
Y HaMEHBILIETO 3HAYCHHS
HETPEPhIBHON (YHKIIUU HA
OTpe3Ke

Haxoxnenne HanOoIbIIero
Y HaMEHBILIETO 3HAYCHHS
HETPEPhIBHON (PYHKIIMU HA
OTpe3Ke

Haxoxxnenue HanOob1ero
Y HaMEHBILEr0 3HAYCHUS
HEenpepbrIBHON (QYHKIIUU HA
OTpe3Ke

10

Haxoxnenne HanOosbIIero
Y HaMEHBILEr0 3HAYCHUS
HEenpepbrIBHON (YHKIIUU HA
OTpe3Ke

11

Haxoxnenne HanOosbIero
Y HAaMEHbILIET0 3HAYCHUS
HenpephIBHON (YHKIIUU HA
OTpe3Ke

12

HaXO)KI[eHI/IC HaKOOJIBIIETO
W HAUMCHBIICTO 3HAYCHUA




HENpephIBHON (DYHKIIUU HA
OTpe3Ke

13

[IpumeHeHnue npou3BOIHON
JUTSL HAXOKICHUS
HAWIYYILIEero peuieHus B
MPUKIIATHBIX 3a7a4ax

14

[TpumeHneHre mpou3BOIHON
TUTSL HAXOXKICHHUS
HAWIYYIIETo peuieHus B
MPUKIIAIHBIX 3a7auax

15

[TpumeHeHne nNpou3BOIHON
JUIsL OTIpEJIeNIEHUs] CKOPOCTH
U YCKOpEHHMsI ITpolecca,
3aJJaHHOTO (OPMYJION HiIH
rpaduxkom

16

[TpuMeHeHMe POU3BOTHON
JUIs OTIpEJIeNIEHUs] CKOPOCTH
U YCKOpEHHMsI ITpolecca,
3a/laHHOT0 (POpPMYJION MU
rpaduxkom

17

Komnozumus GyHkimii

18

Komnozumus GpyHkImii

19

Kommozurust ¢hyHKImia

20

['eomeTpuueckue oOpassl
YpaBHEHUH Ha
KOOPJAWHATHOM IIOCKOCTH




21

['eomeTpuueckue o06pasbl
ypaBHEHUU HA
KOOPAMHATHOW INIOCKOCTH

22

KoHntposbnas padoTa:
"UccnenoBanue GyHKIHMA C
MTOMOUIBIO TPOU3BOTHOM"

23

[TepBooOpa3Has, OCHOBHOE
CBOMCTBO NEPBOOOPA3HBIX

24

[TepBooOpazubie
AIIEMEHTAPHBIX (QYHKINH.
[TpaBuia HaX XK ICHHS
epBOOOPa3HBIX

25

[TepBooOpazubie
3JIEMEHTapHbIX QYHKIUH.
[TpaBuia HaXOXKICHUS
epBOOOPA3HBIX

26

Nurerpanrn.
I'eomeTpuyeckuil CMBICH
VHTETpaja

27

Brruucnenue
OIpeIeIEHHOTO HHTETpaa
no ¢popmyne HeroroHa-
JleitOauma

28

Beruucnenue
OIpeIeIEHHOTO HHTETpaa
no ¢popmyne HeroroHa-




JleiiOHuIa

29

IIpumeHeHue nHTErpaa
JUTSL HAXOXKICHHUS
IUI0INAAeH IIOCKUX QUryp

30

IIpumeHeHue nHTErpaa
JUTSL HAXO0XKIEHUS. 00BEMOB
FCOMETPHUYCCKUX Tell

31

IIpumepsl pereHuin
QG epeHIaIbHbIX
ypaBHEHU I

32

IIpumepsl pereHuin
QG epeHIaIbHbIX
ypaBHEHU I

33

Maremarnueckoe
MOJICJINPOBAHUE PEATBHBIX
IIPOLIECCOB € ITOMOIIBIO
nuddepeHIantbHbBIX
yYpaBHEHUHU

34

KonTponbhas pabota:
"IlepBoobpazHas u
uHTerpan"

35

Tpuronomerpuueckue
(GYHKIIMH, UX CBOWCTBA U
rpaduxu

36

Tpuronomerpuueckue
(GyHKIIMH, UX CBOWCTBA U




rpaduku

37

Tpuronomerpuueckue
(GyHKLUU, UX CBOICTBA U
rpaduku

38

Tpuronomerpuueckue
¢dyHKIMH, UX CBOICTBA U
rpaduku

39

Tpuronomerpuueckue
(GyHKIMH, UX CBOWCTBA U
rpaduku

40

OTt60p KOpHEH
TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON
OKPYKHOCTH

41

OTt60p KOpHEH
TPUTOHOMETPUUIECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

42

OTt60p KOpHE
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

43

OT160p KOpHEH




TPUTOHOMETPHUYECKUX
YPaBHEHMH C IOMOUIbIO
TPUTOHOMETPUYECKON
OKPYXHOCTH

44

Penrenue
TPUTOHOMETPUICCKUX
HEPaBEHCTB

45

Pemenne
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

46

Pemenne
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

47

Pemenne
TPUTOHOMETPUYECKUX
HEPABEHCTB

48

KonTponbhas pabota:
"I'paduku
TPUTOHOMETPUUYECKHX
GyHKLIN.
Tpuronomerpudeckue
HepaBeHCTBA"

49

OCHOBHBIE METOIBI
pelIeHus TOKa3aTeNbHbBIX
HEPABEHCTB

50

OCHOBHBIE METO/IBI




PEHICHUS ITOKAa3aTCIbHBIX
HEPaBCHCTB

51

OcCHOBHBIE METOAbI
PEHICHUS ITOKAa3aTCIbHBIX
HEPaBCHCTB

52

OCHOBHBIE METOBI
peIlIeHHUs TOKa3aTeIbHBIX
HEPABCHCTB

53

OCHOBHBIE METOIBI
pelIeHus
Jorapu(GpMUIECKUX
HEPABCHCTB

54

OCHOBHBIE METOIBI
peleHus
norapuMUUECKUX
HEPABEHCTB

55

OCHOBHBIE METOIBI
peleHus
JorapuGpMUUECKUX
HEPABEHCTB

56

OCHOBHBIE METOIEI
perieHus
norapuMUUECcKux
HEPaBEHCTB

57

OCHOBHBIE METOIEI
pELIeHUs] UPPALUOHATBHBIX




HEPaBCHCTB

58

OCHOBHBIE METOIBI
pCIICHUS UPPAITUOHATIBHBIX
HEPABCHCTB

59

OCHOBHBIE METOIBI
peIIeHUs UPPAITUOHATIBHBIX
HEPABCHCTB

60

OCHOBHBIE METOIBI
pEIICHUS UPPAMOHATBLHBIX
HEPABCHCTB

61

['padpuueckue meTo b
pelIeHus: UpPaALMOHATBEHBIX
ypaBHEHU I

62

['padpuaeckue meTo b
pelieHus: UpparmoHaTbHBIX
ypaBHEHUH

63

['padmyeckue MeTOabI
PEIICHHUA MMOKA3aTCIbHBIX
ypaBHEHUU

64

['padmyeckue MeTOabI
pELIeHUs TOKa3aTeNIbHbIX
HEPaBEHCTB

65

['padmyeckue MeTObI
pereHust
norapuMUIECKux
ypaBHEHUH




66

['padrueckue MeTo b1
pelIeHHs
norapuMUIEeCKUX
HEPABEHCTB

67

['padrueckue MeTo b1
pelIeHHs
norapuGpMUIeCKuX
HEPaBEHCTB

68

['padmyeckue MeTOabI
pelleHus: MOKa3aTeNbHbIX U
norapuGpMUIeCKuX
ypaBHEHUH

69

I'paduueckue MeTo b1
pEILIEHNUs TOKA3aTENbHbBIX U
Jorapu(pMUUECKUX
ypaBHEHU U

70

I'paduueckue MeTo b1
pEILIEHNUs TOKA3aTENbHbBIX U
Jorapu(pMUUECKUX
HEPABEHCTB

71

I'paduueckue MeTo b1
PEUIICHUSA TOKAa3aTCIbHBIX U
JorapupMUUECKUX
HEPABEHCTB

72

KonrponsHas padora:
"HppauroHanbHEIE,




IIOKa3aTeIbHbIE U
aorapu(pMUUECcKIe
HepaBeHcTBa"

73

KomruiekcHple uucna.
Anrebpanyeckas u
TPUTOHOMETPHUYECKAS
dbopmbI 3amucu
KOMILJIEKCHOTO YHCIIa

74

KomruiekcHple uncna.
Anrebpanueckas u
TPUTOHOMETPHYCCKAS
dbopmbI 3anucu
KOMILJIEKCHOTO YHCIIa

75

Apudmernueckue
OTIepAIH C
KOMIUIEKCHBIMHU YHCIIaMHU

76

Apudmernueckue
oTepaluu C
KOMILIEKCHBIMHU YUCIIAMH

77

N300paxkenue
KOMILJIEKCHBIX YHCEN Ha
KOOPJAWHATHOM IIOCKOCTH

78

N300paxkeHue
KOMIUIEKCHBIX YHCEIl Ha
KOOPJMHATHOM TIOCKOCTH

79

®opmyna Myaspa. Kopau




Nn-o CTEIEHU U3
KOMIUIEKCHOI'O 4HCJIa

80

®opmyna Myaspa. Kopau
N-Oi CTeNeHU U3
KOMIUIEKCHOT'O YHCJIa

81

IIpumeHeHue
KOMIUIEKCHBIX YMCEIl IS
peteHus GU3NYECKUX U
TFEOMETPUUYECKUX 3a7a4

82

KonTponbHas pabota:
"KommiekcHbie yncia"

83

Harypanbnsle u nensie
4yucIa

84

Harypanbnsle u nensie
4yucIa

85

[TpuMmeHeHne NpU3HAKOB
JEIMMOCTH LIETIBIX YUCEI

86

[TpuMmeHeHne TpU3HAKOB
JEIIMMOCTH LIETIBIX YUCEI

87

IIpumeHeHne MpU3HAKOB
JEITMMOCTH LIEJIBIX YUCE:
HO/l u HOK

88

IIpumeHeHne MpU3HAKOB
JEIIAMOCTH LIEIIBIX YHCEI:

HO/l u HOK

89

[IpumeHeHne MpU3HAKOB




JCIIUMOCTH HCJIBIX YUCCII:
OCTAaTKH 110 MOAYJIIO

90

[TpumeHeHre mpU3HaAKOB
JEIUMOCTH LIEIIBIX YHUCEN:
OCTaTKH 10 MOJYJIIO

91

IIpuMeHeHne MpU3HAKOB
JEIMMOCTH LIEJIBIX YHACEN:
anroput™ EBknmnna s
pelleHns 3a1a4 B LEJbIX
qucIax

92

KoHnTtposbHas padoTa:
"Teopus uenbix yrcen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHeHUl. PaBHOCUIIBHBIE
CHCTEMBI U CUCTEMBI-
CIIEACTBHUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUl. PaBHOCHIIBHBIE
CHCTEMBI 1 CUCTEMEI-
CIICICTBUS

95

OCHOBHBIE METOIEI
pELICHUS] CUCTEM U
COBOKYITHOCTEMN
palMoOHANbHBIX YPAaBHEHUI

96

OCHOBHBIE METOIEI
pELICHUs] CUCTEM U




COBOKYITHOCTEM
UPpALMOHATILHBIX
ypaBHEHU I

97

OCHOBHBIE METO/IbI
pELIEHUs] CUCTEM U
COBOKYITHOCTEM
IIOKa3aTeJIbHBIX YPAaBHEHHUU

98

OcHOBHBIE METOBI
pELIEHUs CUCTEM U
COBOKYITHOCTEMN
IIOKa3aTeJIbHBIX YPaBHEHUN

99

OCHOBHBIE METO/IbI
pELIeHUs] CUCTEM U
COBOKYITHOCTEH
JorapuMUIECKUX
ypaBHEHUH

100

OCHOBHBIE METO/IbI
pELIEHUs] CUCTEM U
COBOKYITHOCTEMN
Jorapu(pMUUECKUX
ypaBHEHUU

101

[IpumeHneHue cucTeM K
PEIIEHUI0 MaTEMaTHUYECKHUX
3a/1a4 v 3a7a4 U3
pa3IUYHBIX 00OJacTei
HayKHU U PEAIbHON KU3HH,
WHTEpIpeTaLns




IMOJIYYCHHBIX PE3YJIbTAaTOB

102

IIpumeHeHue cucreM K
PELIECHUI0 MaTEMaTUYECKHUX
3aJa4 U 3a1a4 U3
pasn4HbIX o0nacTeit
HayKH U PEAJIbHOM JKU3HH,
WHTEPIPETALNS
IIOJIYYEHHBIX PE3YJIbTATOB

103

[TpuMmeHeHnEe HEPABEHCTB K
PELIEHUI0 MaTEMaTUYECKHUX
3a/1a4 U 3a/1a4 U3
pa3InYHbIX obJsiacTen
HayKHU U PEAIbHOM KU3HH,
MHTEpIIpEeTalns
MIOJIyYEHHBIX PE3yIbTaTOB

104

KonTponbhas pabota:
"CucTeMBbI palioOHaIbHBIX,
UppaMOHATBEHBIX
NoKa3aTeIbHbIX U
J0rapupMHUECKUX
ypaBHeHHH"
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PanmonaneHble ypaBHEHUS
C mapamMeTpaMu
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PammonansHbie
HEpPABEHCTBA C
napaMeTpamu
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PanmonansHbie CUCTEMBI C
napaMeTpamu
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WppanuonansHbie
ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu
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HppauyroHanbHbIE CUCTEMBI
C mapameTpaMu
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IToka3arenbHble
ypaBHEHUsI, HEPABEHCTBA C
napameTpamMu

111

IToka3arenbHbIE CUCTEMBI C
napameTpamMmu

112

Jlorapudmuueckue
ypaBHEHUS, HEPABEHCTBA C
napaMeTrpamu

113

Jlorapugmuueckue
CUCTEMBI C ITapaMeTpaMu

114

Tpuronomerpuueckue
YpaBHEHHMS C MapamMeTpaMu

115

Tpuronomerpuueckue
HEPaBEHCTBA C
napameTpamu

116

Tpuronomerpuueckue
CHUCTEMBI C ITapaMeTpaMu

117

[Toctpoenue u
UCCIIEJOBaHNE




MaTeMaTUYeCKNX MOJENIen
peaNbHBIX CUTYALIHI C
MIOMOUIBIO YPABHEHUM C
rapaMeTpamu
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[Toctpoenue u
UCCIIEJOBAHNE
MaTEMaTU4YeCKUX MOJEIIEH
peanbHBIX CUTYyalUuH C
IIOMOIIBIO CUCTEM
YPaBHEHUH € ITapamMeTpamMmu
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[Toctpoenue u
HCCIIEIOBAHNE
MaTeMaTUYECKUX MOJAEIIEH
peabHBIX CUTYyalUui C
IIOMOILBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpaMmu
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KonTponbhas pabota:
"3anmaun ¢ napamerpamu”

121

[ToBTOpenue, 0600IIEHNE,
cUCTeMaTH3aIHs 3HAHW:
"VpaBuenus"
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[ToBTOpenue, 00001IEHNE,
cUcCTEeMaTu3alus 3HAaHUN:
"VYpaBHeHus"
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[ToBTOpenwue, 06001IIEHNE,
cUCTeMaTH3aIus 3HAHWH:




"VpaBHenus. CuCTEMBbI
ypaBHEHUI"
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[ToBTOpEeHme, 0600IICHNE,
CHCTEeMaTH3aIys 3HAHMIA:
"Hepasencrna"

125

[ToBTOpenwue, 0600mIeHNE,
CUCTeMaTH3allus 3HAaHU:
"Hepasencrtna"
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[ToBTOpenwue, 0600mEeHNE,
cuCTeMaTH3aIus 3HaHW:
"Hepasencrtna"
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[ToBTOpenwue, 0600mEeHNE,
cucTeMaTu3anus 3HaHUH:
"ITponsBogHas u eé
npuMeHeHune"

128

[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3alus 3HaHWi:
"ITponsBogHas u eé
npuMeHeHune"

129

[ToBTOpenue, 0600IIEHNE,
cUcTeMaTu3alus 3HAaHUN:
"ITponsBoHas u eé
npuMeHeHue"

130

[ToBTOpenme, 0600IIEHNE,
CUCTEeMaTH3aIus 3HAHWH:
"NuTerpai u ero




npuMeHeHue"
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[ToBTOpenwue, 0600mIeHNE,
cHUCTeMaTH3alMsl 3HAHMIA:
"®yHkuun"

132

[ToBTOpenwue, 0600mIeHNE,
cucTeMaTu3aIs 3HaHW:
"OyHkuun"

133

[ToBTOpenwue, 0600mEeHNE,
cUCTeMaTH3aIus 3HAHW:
"Oyaruun"

134

Nrtorosas KOHTpOJIbHAS
pabora

135

HToroBasi KOHTpPOJIbHAS
pabora

136

[ToBTOpenwue, 06001IEHNE,
cHUCTeMaTH3alMs 3HaHUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

* MaTemartuka: anrebpa ¥ Hayajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa 1 Havalla MaTeMaTH4YecKoro aHanusa, 11 kmace/ Komsrua FO.M..,
Tkauera M.B., ®enopora H.E. u npyrue, AkiimonepHoe 00I11eCTBO
«3natensctBO «IIpocBenienme»

MaremaTuka: anredpa U Hayajga MaTEeMAaTHYECKOIO aHAJIN3a, TEOMETPHS.
AnreOpa u Hauana MmaTemMaTudeckoro ananusa, 10kmacc/ Komsirun FO.M.,
Tkauera M.B., ®enopora H.E. u npyrue, AKiimoHepHoe 00IIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

EI'D, mocobue nist yuurens

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
PEII






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 203213900564843355954824568531281433305066908384
Bnageney HapelwkuHa HaTtanea Cepreesqa

OedcTevTened C09.10.2024 no 09.10.2025



http://www.tcpdf.org

		2024-10-10T03:41:00+0500




